Beenenne

Kypc matemaTuku (anredpsl) st 7—9 KJIacCOB OCHOBHOM IIIKOJIBI «YUyCh YIUTh-
CsI» SIBJISICTCSI YaCThIO HEIPEPBIBHOTO Kypca MaTeMaTHUKU 00pa30BaTebHON CHCTEMBI
«Ikona 2000...» u obecrieynBaeT HEMPEPHIBHOCTh MATEMATUYECKOM MTOATOTOBKU y4a-
IIMXCSI, HAYMHAS C JOIIKOJBHON CTYIIEHU BILIOTH IO MX MEPEeXola B CTAPIIYIO IIKOJIY
WIN TIOYYEeHUS CPeAHEro npodecCuoHaIbHOTOo 00pa3oBaHUsl (HA yPOBHE TEXHOJIOTUU
¥ IUAAKTUKU, CONEePKaHUs U METOTUKH).

OcHo6HOll yeavlo NTaHHOTO Kypca sBisieTcsl (popMUpOBaHUE Y YYallluXCsl YMEHUS
YUUTBCS, UX UHTEJUIEKTYaJIbHOE U JYXOBHO-HPABCTBEHHOE Pa3BUTHE U BOCIIMTAHUE, CO-
XpaHeHUE U TOAIePXKKa 3M0POBbs AeTe, OBJIalcHUE KaXKIbIM yJaIlMMCsI 110 MHAUBUILY-
aJIbHOM TPaeKTOPUM CaMOPa3BUTHUS CUCTEMOI IIIyOOKMX U IMPOYHBIX MAaTEMaTUYECKUX
3HAHWI, YMEHUI ¥ HABBIKOB, HEOOXOIMMBIX JJISI TIPOIOJKEHUS 00pa30BaHUS B JTIOOOM
npoduiie CTapIIeil MKOJIb U 00pa30BaTeNbHBIX YUPEXKICHUIX CpeaHEero mpodeccro-
HaJIbHOTO 00pa30BaHUA.

Kypc MmaTeMaTnKy « Y9ych YIUTBCSI» TSI 7—9 KJIaCCOB CpeIHEH IIKOJIBI 00ecIIeyn -
BaeT OpPraHU3ALUIO YYEOHON NEeSITEIbHOCTHY YYallIUXCs, B MPOLIeCCe KOTOPOI CO30al0TCs
YCIIOBHS JIJIST HAIEKHOTO TOCTVKEHUS 11ejieid, moctaBieHHbIX @PT'OC OO0 — nmuaHOoCT-
HBIX, METAIPEAMETHBIX U MPEAMETHBIX PE3YJIETAaTOB OCBOCHMSI OCHOBHOI 00pa3oBa-
TEJTHOM MPOrpaMMEBI TTOCPEICTBOM (POPMUPOBAHUS YHUBEPCAJTBHBIX YICOHBIX IEii-
CTBUIA M YMEHUSI YIUThCS B 11eJIoM. JlaHHBbIE LieJi1 peaau3yloTcs Ha ocHoBe « KoHenuuu
JYyXOBHO-HPABCTBEHHOTO Pa3BUTMSI M BOCHUTAHUS JUYHOCTU IpaxaaHUHa Poccum»,
COCTaBJISIONIEH naeoaorndeckyo ocHoBy @PI'OC, n cucTeMHO-IeITeIbBHOCTHOTO MO -
X0J1a, COCTABJISTIOIIETO METOIOI0rnYecKyo ocHoBy @I'OC.

Hcxons n3 «KoHnenumm 1yxoBHO-HPaBCTBEHHOTO PAa3BUTHS M BOCIIMTAHUS JIMY-
HOCTH TpaxnannHa Poccum», 0T60p yaeOHOTo comepkaHus B Kypce MaTeMaTUKU « YIYCh
YUHUTHCST» OCYIIECTBIISUICS ¢ OpUEHTaMel Ha (hopMUpoBaHMe 0a30BBIX HAITMOHAIBHBIX
neHHocTteil. CpeacTBaMM y4eOHOTO ITpeaMeTa MAaTEMATUKH Y YIAIITUXCS BOCITUTHIBAIOT-
cs ICHHOCTH CO3UIAHMUS M CAMOPA3BUTHsI, Y€CTHOCTH M CIIPABEIUTMBOCTU, OTKPHITOCTH
¥ TOJICPAHTHOCTH, YBaXX€HUSI K OKPYKAIOIINM JIIOIIM, K OTeUeCTBEHHOM 1 3apy0esKHOM
MaTeMaTudeckoi KyjasType. Co3aaiTcs YCIA0BUS JIsl pa3BUTHS Y HUX TTO3HABATEILHOTO
vHTepeca, GopMUPOBaHUS MpeACTaBIeHU 0 MaTeMaTHKe KaK O MOIIIHOM MeToJie TOo-
3HaHUS JEeWCTBUTEILHOCTU, €AMHOM SI3bIKE BCEX HAyK.

IMemarornyeckM MHCTPYMEHTOM DEILIeHUs TTOCTaBJICHHBIX 1IeJIel B Kypce «YUych
YUUTBCSI» Ha BCEX CTYIICHSIX OOYYEHUSI C YUETOM BO3PACTHBIX IICUXOJIOIMUYECKUX OCOOCH-
HOCTel pa3BUTHS AETEH SBISIETCS NMIaKTUIeCcKas CUCcTeMa AesITeIbHOCTHOTO MeToaa 00-
yuenus JI. I Tlerepcon («Illxona 2000...»), peanusyioiiasi METOAOJOIMYECKYIO BEPCUIO
cucrteMHo-nesreapHocTHOTO moaxomna (I I1. Ieaposuiikuii, O. C. AHICUMOB U 1p.).

JnmakTrdeckas CHCTeMa IesITeIbHOCTHOTO MeTofa ooydeHust (JCJIM) BKirogaeT
B cebs:

ornucaHue 00pa3oBaTebHBIX IIeJIel M METO/Ia UX peaTnu3ainu,

TEXHOJIOTHIO AesTebHOCTHOro Metoaa (TAM),

TUTIOJIOTHIO YPOKOB,

CHCTEMY TMITAKTUIECKUX MPUHITUIIOB,

METOAUYECKOe 00eCIIeUyeHUE,

CHCTEMY JMAarHOCTUKM U KOHTPOJIS Pe3ysIbTaToB 00y4eHus B coorBeTcTBUM ¢ PIOC,
CHCTEeMY ITOATOTOBKU IeIarormyeckux Kaapos.

Texnonorusa pesrenbHocTHOro Meroga (TAM) — 3To megarormyeckuii MHCTPY-
MEHT, TO3BOJISIONINI YIUTENIIO, C OMHOW CTOPOHBI, OPTaHM30BaTh BKJIIOUCHHE yya-
IIMXCS B YICOHYIO IESITSIHHOCTD Ha OCHOBE MeTOIa PeIEKCMBHOM caMOOpPTaHU3aIlUN
([ 1. IlIenpoBuukwmit, O. C. AHMCUMOB U Ap.). biaromaps 3ToMy cO3mMaroTCsT YCIOBHS
IUIST HAZEXKHOTO JOCTVKCHMS KaXXIBIM YYaIIUMUCS JTUIHOCTHBIX M METaIllpeIMETHBIX
pesymsratoB @I'OC. C gpyroit croponsl, B TIIM 3a710XeHBI BCE 3Talbl TIIYOOKOTO U

3



npoyHoro ycBoeHus 3HaHuii (I1. 4. Tanpnepun), 4To obecrieunBaeT He TOJbKO BBICOKUM
ypoBeHb TpeamMeTHbIX pe3yibraToB PT'OC u cnauy 'MA, HO 1 co3maer CyILeCTBEHHBII
3a1eJ1 17151 Pe3yJITaTUBHOIO YYaCTUS INKOJIBbHUKOB B MaTeMaTUYECKUX OJTUMITHANAX, UX
yenenrHoro ooyyenus B 10—11 kimaccax u moarotosku K EI'D.!

ConepxarelibHble 0COOEHHOCTH MOCTPOEHHS Kypca «Y4ych YUUThCSI» 7—9 KaccoB

Peanu3zaimus B Kypce AesITeIbHOCTHOTO MeTOAa 0O0yUYeHUsI MO3BOJISIET IIPU M3yde-
HUM BCEX PA3MIEJIOB KypCa OPraHM30BaTh MOJHOLEHHYI0 MATEMATHYECKYI0 AeATEeIbHOCTh
yYamuxcsl o TMOJIyYeHMI0O HOBOTO 3HaHUS, ero IpeoO0pa3soBaHUIO U MPHUMEHEHMIO,
BKJTIOUAIOIIYIO BCE TPU 3Tala MaTeMaTHYeCKOro MoieaupoBaHus. UMu sBisitoTcs:

1) aTan mamemamu3zauuu deiicmeumeavHocmu, TO €CTb IIOCTPOCHUSI MaTeMaTUYE-

CKOI MOfie I HEKOTOpOTo (hparMeHTa N1eHCTBUTEIbHOCTH;
2) 9Tam uzy4eHus mamemamu4eckoil Modeau, TO €CTb ITIOCTPOCHUSI MaTeMaTUIECKOM
TEOpHU, OTIUCHIBAIOIIIECH CBOMCTBA ITOCTPOEHHOM MOAEH;

3) aTan npuaoicenus NOAYHEHHBIX PE3YAbIMAmo8 K pealbHOMY MUDY.

[Tpu mocTpoeHMM MaTeMaTUYECKUX MOJAEJEH yJalirecs: IproOpeTaroT OIBIT UC-
MOJIb30BaHUSI MaTeMaTUYeCKUX 3HAHUM AJIs1 ONMUCaHUsI OOBEKTOB U MPOLIECCOB OKPY-
JKalolero Mupa, oObSICHEHUS IPUYUH SIBJCHUM, OLIEHKN X KOJIWYECTBEHHBIX U MPO-
CTPAHCTBEHHBIX OTHOLLIEHUIA.

Ha srane usyyeHusi MmareMaTU4eCKO MOAEIN OHU pa3BMBAIOT MaTeMaTUYeCKUI
SI3bIK, JIOTMYECKOE, AJITOPUTMUYECKOE U TBOPUECKOE MBILIJIEHUE, OHU Y4aTCs UCCIIEeN0-
BaTbh W BBISIBISITH CBOMCTBA M OTHOLIEHMSI, HATJISIAHO MPEACTABISITh MOJYYEHHbIE TaH -
HbI€, CTPOUTH U BBITIOJHSITh aJITOPUTMBbI.

Jasnee, Ha aTane NPUIOXEHUS MOJTYYEHHBIX pe3yJIbTaTOB K peaIbHOMY MUPY yda-
IIMeCs] TPUMEHSTIOT MaTeMaTUUeCKUE 3HAHUS IJIS pellleHrs 3amay. 31ech OHM OTpaba-
THIBAIOT YMEHME BBITIOJHATh aJITOPUTMbI PELLICHUS YPaBHEHUI M HEPABEHCTB, a TaKXe
MX CUCTEM, TIpU PELLIEHU M TEKCTOBBIX 3a/1a4. Yyaliuecsi paboTaloT Co cXxeMaMu 1 TabJiu-
1aMu, IMarpaMMaMHM U rpacduKaMy, aHATU3UPYIOT M MHTEPIIPETUPYIOT JaHHBIE, OBJia-
JIeBalOT rPaMOTHOM MaTeMaTUYECKOI PEYblo.

OCOOGEHHOCTBIO IIPOTPAMMEI «YUYCh YIUTBCS» TSI 7—9 KI1acCOB SIBIISICTCS TO, UTO,
B OTJIMYME OT APYrMX MPOrpamMM, yyallMMCs CHayaja MPeLiaracTcs peLUUThb MPaKTH-
YeCKYyIo 3a/1a4y, B X0J/I¢ MOCTPOCHUS MaTeMaTU4eCKOM MOJIEJIM KOTOPO OHY TIPUXOIST
K HEOOXOIMMOCTU pacCIIMPEeHUsT UMEIOIIETOCsl Y HUX MaTeMaTUYecKoro anmnapara. Ta-
KO TIpYeM UCITOJIb3YeTCs IMPU BBEACHUU BCEX OCHOBHBIX BUJIOB YpaBHEHU (JIMHEIHOTO
JrodaHTOBa YpaBHEHUSI, TMHEIHOTO YpaBHEHUSI C ABYMSI HEU3BECTHBIMU U UX CUCTEM,
KBaIpaTHOTO YpaBHEHMSI, APOOHO-PAIlMOHAILHOTO YPaBHEHHUS), a TAKKE CHUCTEMBI U
COBOKYITHOCTM HEPaBEHCTB. DTO MO3BOJISIET MOKAa3aTh YYAIIMMCS CBSI3b <«HEXKMBBIX»
OYKB ajire0phbl ¢ OKPYKAIOIIUM UX «KMBBIM» MUPOM U SIBJISIETCSI OOHUM M3 CITOCOOOB
MOTHUBALIMY CTAPIIEKJIACCHUKOB K U3yUYEHUIO MaTeMaTUKU.

C o701 Ke 1LIeJIbI0 B KypCe pacCMaTpUBaeTCs OOJBIIOE YHCIO (PU3MIECKUX 3aaay,
pellieHUe KOTOPbIX CBOAUTCS K TOJBKO YTO M3YYEHHBIM MpHeMaM U MeTodaM. biaro-
Jnaps 4yeMy y ydaniuxcsl opMupyeTcs NMpeacTaBIeHUe O MaTEMATUKE, KaK O MOIITHOM
MHCTPYMEHTE MTO3HAHUS PEAJIbHBIX MPOLIECCOB B MUPE.

DTOT ke MOIXOA WCIOJb3yeTcs sl (OPMUPOBAHUS TOHATUS «bDYHKUIMST» —
3HaKOMCTBO C JIF000#1 HOBOI (DYHKIIMEH B 7—8 KiraccaX HAYMHACTCSI C pACCMOTPECHUS
MpaKTUYECKMX 3amay, OOOOIIEHHBIM OINMMCAaHMEM KOTOPBIX OHa sBisgeTcs. HauwmHas
¢ 9 knacca, GYHKUMY BBOASITCS UCXO/SI U3 BHYTPEHHEM JJOTMKU pa3BUTUSI MaTeMaTU4e-
CKOM TEOpUH.

Eie omHOIT 0COOEHHOCTBIO Kypca SIBJSIETCS BO3MOXHOCTD YINIYOJIEHHOTO M3yYe-
HUs TeMbl «DyHKIMsI». DTOMY CITOCOOCTBYET MOIITHAST TTPOTIEAEBTUKA 3TOTO TTOHSITHS,
HaYMHAIOLIASICS ellle B HauaJbHOM IIKOJIE. YKe B 6 Kjlacce yJallrecs IOIy4aloT IIpe-

'Bosnee monpo6Ho o TAM, mpoeKTUPOBaHUU U MTPOBEAEHUN YPOKOB CM. B IIPHIOKEHNH.
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CTaBJICHNEC O TOHSTUM «(DYHKIIMOHAJIbHAS 3aBUCHMOCTB», UTO ITO3BOJISIET yJaIIMCS
B 7 KJ1acce paboTaTh C IMOHATHEM «(PYHKLIMS» Ha BIIOJIHE OCO3HAHHOM YpOBHe. BITIOTh 10
9 xJ1acca K 3TOMy TOHSTUIO YJaluecs HEOMHOKPATHO BO3BPAIIAIOTCS M YTOYHSIOT €TO.
K xoHn1ry 9 kitacca y yyanmxcsi pa3BuBaeTCs IpeacTaBlIeHue 0 (PYHKIIMHI, KaK 00 a0CTpaKT-
HOM TIpaBUJIE COTIOCTABJIEHUSI BJIEMEHTOB IBYX MHOXECTB IIPOU3BOJIBHON TIPUPOIBI.

Co cBoricTBaMU (DYHKIMH y4yalrecs: HAUMHAIOT 3HAKOMUTBCS, pacCMaTpUBasi X
CHayaJja JJisl Kaxkaoi uzydyaemoit umMu pyHkuuu. B 9 knacce 3tu cBolicTBa 0000111a10T-
Cs IUTS OOIIETro MOHATHS (YHKIMHU M MCITOJIB3YIOTCS IIPH ITOCTPOeHMU TpadukoB. Ta-
KUM e 00pa3oM CTPOMTCsI paboTa 1o U3y4eHuo Ipeodpa3oBaHuil TpaMKOB; cHavYaIa
B 7 KJIacce ydJarimecs IOJIyYaroT IpeIcTaBIeHHWE O IOJIyYeHUM Tpadurka JTUHEHHOMN
(byHKIIMM U3 TPSIMOU MPOMOPILIMOHATBHOCTU, B 8 KJlacce C MOMOIIbIO MapalieIbHOTO
TepeHoca OHM CTPOST Tpad MK KBagpaTUIHOM (DYHKIINH, a YXKe B 9 Kjtacce paccMaTpHBa-
0T 3TOT U ApYrue BUABI MPeoOpa3oBaHus rpapuKoOB [IJis O0LLIEero MOHATUS (PYHKIIMH.

Eie omHOM 0COOEHHOCTRIO COMEPKAHUS ITPOTPAMMBI ITO U3YUYCHUTO (PYHKITUIA SIB-
JigeTcs paboTa ¢ KJIFOYEBOM IJi IIKOJbHOTO Kypca (pyHKLMEH — KBaapaTU4YHOI. DTa
dbyHKIIMg paccMaTpuBaeTCs B § Kjlacce B HEPa3pbIBHOU B3aUMOCBS3U CJIEIYIOLIUX BO-
MPOCOB: KBaapaTHOE YpaBHEHNE — KBalpaTU4YHas QYHKIIMS — KBaApaTHOE HEPaBEH-
CTBO. DTO IMO3BOJIAET MOJYIUTh YIAIIMMCS 1IEJIOCTHYIO KapTUHY: OHU ITOHUMAIOT, KaK
pellleHne KBaapaTHBIX YpaBHEHUI IIOMOTAET Il ITIOCTPOCHUS TpadhrKa KBaIpaTUIHOMN
(GyHKIIMH, BUISAT, KaK CBOMCTBA (PYHKIIUY TIOMOTAIOT IPH pelllecHNN HepaBeHCTBA, YEro
galle BCEero He MPOUCXOIUT, €CJIA 3TH BOIIPOCH PACCMATPUBAIOTCS C Pa3phIBOM BO Bpe-
MeHHU. [Ipy 3TOM K TTOBTOPEHMIO 3THUX BOIPOCOB OHM BO3BpallaloTcs B 9 Kitacce mpu
pEIICHNH MENBIX YPaBHEHMI, HEPAaBEeHCTB METOIOM HMHTEPBAJIOB M M3YYCHUU OOIINX
CBOMCTB (DyHKIIUU.

Mertoauyeckue 0COOEHHOCTH MOCTPOECHMA Kypca <<y‘IYCb YuuThCA» A 7—9 k1accoB

VaeOHUKM 1151 7—9 KIIacCOB amanTUPOBAHBI IS pealu3aluil 0esmeabHOCHH020
memooda odydyenus JI. I. TlerepcoH. Mx aesTebHOCTHasI HaMpaBJ€HHOCTb MOMOTaeT
YUHUTEIISIM PeaTn30BbIBATh CHCTEMHO-IESITCIFPHOCTHBRIN MOIX0A K O0YYEHHIO, 3asIBJICH-
Herit B PI'OC 000.

KitroueBoii 0COGEHHOCTBIO IIPOrPAMMBI «YU4yCh YUUThCH» WA 7—9 KIIACCOB SB-
JISIETCS TO, UTO 3aJayHbIi pa3aen Kaxaoro MyHKTa HalpaBjieH He TOJIbKO Ha OTpabOTKY
TOTO WJIX MHOTO HOBOTO 3HAHUSA (UTO SBJISIIOCH TPAOUILIMOHHOM 3agadeil yueOHMKa), HO
¥ Ha OPraHM3alMI0 CAMOCTOSITEIbHOM NEeSITeIbHOCTY YUaIlIMXCS IO OTKPBITUIO HOBOTO
TIOHSTHS WU CIIOco0a OeiCTBUS.

3amauHbIil pa3nes HAaUMHAeTCs ¢ CUCTeMbI 3aJaHui 71 OpraHU3aluyl caMOCTOS -
TEJTEHOTO OTKPBITHS YYAIIMMHKCS HOBBIX 3HAHWI M3 MpOrpaMMEI Kypca. BHavare yga-
MM TIpeUTaraeTces 3anaHue I aKTyaTu3allii U3yYeHHBIX CIIOCOOOB ACCTBUIA, 10-
CTATOYHBIX JIJIsI ITOCTPOESHUSI HOBOTO 3HAHMSI, a TAKKE aKTyaTM3aLIM COOTBETCTBYIOIIAX
MBICJIUTEJIBHBIX ollepaumii. [lanee IpemraraeTcs 3amaHue, KOTOPOE BBISIBISICT OTCYT-
CTBHE y YJAIIXCS 3HAHWSI, 3aTJTAHMPOBAHHOTO K OTKPBITHIO.

Hanee mipemiaraeTcs 1IeTI0YKa BOIIPOCOB JIM00 3adaHMif, KOTOPBIE IIOMOTAIOT yJa-
IIMMCS OTKPBITh HOBOE 3HaHME B XOJe COOCTBEHHON y4eOHOM IesITeIbHOCTU (IIyTeM
HaOIIIOMEeHNs, SKCTIICPUMEHTA, aHAJIOTUH, TIPUMEHEHUSI 1 aJallTalluy YKe MMCIOIIINXCS
CIIOCOOOB K HOBOM CUTyallM, BBIABMXKEHUS TUIIOTe3 U UX obocHoBaHMs1). [Tocie yero
TIPOMCXOINUT COIOCTABJICHUE ITOJYIYCHHOTO YIAIIUMICS pe3yabraTta U TeKCTa U3 Teope-
TUYECKOM YaCTH MYHKTa, BRICTYMAIOIIETO B Ka4eCcTBe o0pasiia.

OTMeTHM, 4YTO Y4eOHBIE TEKCTHI TEOPETUUYCCKON YacTM TaKKe BHICTPOCHBI Ha
OCHOBe MeToa pedIeKCUBHOI camoopraHu3anuu. X cTpyKTypy MOXHO IpeJICTaBUTh
CIIeIYIONIUM 00pa3oM:

* IIOCTAaHOBKA HOBOM MHTEPECHOM y4YallMMC 3a0a4M, pelIeHne KOTOPO HEBO3-

MOXHO U3BECTHBIMU METOIAMMU;
* YTOYHEHHE TOTO, YTO UMEHHO ITOKA HEIOCTYITHO JJISI pEIICHUS 3a1a4H;



* TIOMCK ey (crocoba) perieHrsi HOBOW KOHKPETHOM 3a7auu ¢ OTOpoii Ha MMe-
IoIIMecs K 3TOMY MOMEHTY y yJyalllMXCsl 3HaHMSI M MIpUMEHEeHUEe HalAeHHOTo
ITOJXOMa K €€ PEIICHMIO;

* 0000I1IeHHEe 3TOTO IMOAXO0Ja B BUAE METONA, MO3BOJISIONIErO pellaTh LEblid
KJIacc MOJ0OHbBIX 3a1a4;

* TIOIPOOHBIN Pa300p 3HAYMTETBHOIO KOJTMYECTBa IIPUMEPOB ITPUMEHEHUST METO-
I1a, HAaYMHasl OT IIPOCTEHIINX M 3aKaHYMBasI CONepKaTeJIbHBIMU 3aJadyaMU BbI-
COKOT'O YPOBHS CJTOXKHOCTH.

Takast cTpyKTypa y4eOHMKA ITOMOTraeT yJalnuMCs CaMOCTOSITEIbHO paboTaTh C Te-
OPETUYECKUM MaTepUaIoM, YTO BaXKHO IS noceayroiero ooydyeHus B 10—11 kitaccax
U JaJIbHENIIero mpochecCuOHaIbHOTO CAaMOPAa3BUTUS KaXkIOro YUYeHHUKA.

OTMeTHM, 4TO 3aadHas 9acTh yUeOHMKA TOMUMO CUCTEMbI 3aJaHUI IJIsI OpTaHu-
3aLIMU OTKPBITUSI COIEPXKUT O0JIBIION HA0OD 3a1ay AJIsi CAaMOCTOSITEIbHOM MPOPaboTKU
OTKPBITBIX yYalllUMUCS 3HaHUM (TTOHSATHUIA, CITOCOOOB AelicTBUil). B yueOHMKe mpen-
CTaBJIEHbI 3alaHusI, pa3HOOOPa3HbIE MO YPOBHIO CJIOXHOCTH, BIUIOTH A0 3a1ay OJUM-
MHATHOTO YPOBHSIL.

DTOT TOIXOI COOTBETCTBYET IICUXOJOTMYECKUM OCOOCHHOCTSIM ITOIPOCTKOB.
«YyBCTBO B3pOCIOCTH», HE MMOAKPEIUIEHHOE €IIE peaJbHOIl OTBETCTBEHHOCTHIO — 3TO
ocobas (hbopmMa caMOCO3HaHMST, BOZHUKAIOIIIAsl B IEPEXOIHBIN MEPUOJ U OTIpeeIIsTIoniast
OCHOBHBIE OTHOIIIEHUS MTOAPOCTKOB ¢ MUPOM. DTO YYBCTBO ITPOSIBIISICTCST B TIOTPEOHO-
CTU PaBHOIIPaBUsI, YBaXXEHUSI M CAMOCTOSITEIbHOCTH, B TPEOOBAaHUM CEPHEZHOTO, M0-
BEPUTEJIbHOTO OTHOIIEHUSI CO CTOPOHBI B3POCIIbIX. B yueOHUKEe NpemioXeHO MeCTO U
CPEICTBO peas3alliy «IyBCTBA B3POCIOCTH» YIAIIIMXCS.

Takast cTpyKTypa y4yeOHUKA, alalTUPOBaHHAs K peau3alliM IesTeIbHOCTHOIO
meTtona ooydyeHus JI. I. IletepcoH, ydUThIBaeT U Apyrue 0COOEHHOCTU MOAPOCTKOBOTO
nepuoa — CKJIOHHOCTb K (haHTa3MpOBaHUIO, HEKPUTUUECKOMY IIJIaHUPOBAHUIO CBOETO
OymyIIero: pe3yabTaT OIeUCTBUS CTAHOBHUTCS BTOPOCTEIICHHBIM, Ha TEPBBI IIaH BbI-
CTyIaeT CBOM COOCTBEHHBIII aBTOPCKMI 3aMmbicesl. Eciiy yuyuTenb OlleHUBAeT MpexXie
BCETO KAauyeCTBO "TIPOAYKTOB" y4eOHOI pabOTHI MIKOJILHUKOB M HE HAXOMUT MeCTa ISt
BBIpAIIMBAaHMS IETCKOTO 3aMbIC/Ia, TO TEM CaMbIM Ul yYeHMKa 00eCLIEeHUBAeTCsI caM
npoiecc ydyeHus1. OpraHuzaiusi o0y4eHusI, 3aJI0XKeHHAsI B 3a1a4HOM pa3zeie YIeOHu-
Ka 111 7—9 KjaccoB, AaeT BO3MOXHOCTD YYaIIMMCS SKCIIEPUMEHTHPOBATh CO CBOUMU
BO3MOXHOCTSIMHU, YTO SIBJISIETCS OMHOM 13 CaMOM SIPKOM XapaKTEpUCTUKOU MOAPOCTKOB.
CamocTosTeTbHbIE TIOTBITKY YYaIIUXCs TI0 OTKPHITUIO MaTeMaTUUECKO TeOpUU SIBJISI-
10TCST HOPMOIA TAKOTO IKCITEPUMEHTUPOBAHUS.

OTMETUM, YTO IPU OTOOPE YIeOHOTO CONEPKaHMSI UCTIONIb30BaJICS dughghepenuupo-
eannwiii nodxoo. C 7 xjiacca HaYMHaeTcsl paboTa Mo MOArOTOBKE yUallluXcsl K MpeAIpo-
(uIEHOMY YpPOBHIO OOyUYEHMS, ISl 3TOTO B yUYeOHMKE BBIIEIISIOTCS pa3meiibl, HeoOsI-
3aTesIbHbIE I U3ydyeHUs B oblieoOpa3oBaTesibHOM Kiacce. CoaepxaHue Kypca pac-
IIUPSIETCS 33 CUET U3YYEeHUST BOIIPOCOB MaTeMaTUIECKOM JIOTUKH, TCOPUHN ISITUMOCTH,
TEOPUM JIMHEMHBIX YpaBHEHUI W HEPaBEHCTB (pellIeHUe YpaBHEHUI B IEBIX YMCIIaX,
pellleHne HEPaBEHCTB ¢ MOIYJIEM), a TAKXKe BOIIPOCOB IIPAKTUIECKOTO IIPUMEHEHUSI T10-
JIy4eHHBIX 3HAHWH, B YaCTHOCTH, B TeMe «DyHKIIMOHaIbHAs 3aBUCMMOCTb M KOTUPOBa-
HUe nHGOpMaLMU» U JP.

IMporpamma 8—9 kyacca CTpouTCs Tak, YTO OHA MOXET ObITh UCITOJIb30BaHA TSI
M3Y4YEeHMS IIKOJIBLHOTO Kypca anredpbl Ha OCHOBHOM U MpeArnpo@uibHOM (YriIyOJieH-
HOM) YPOBHSIX. 3aMETHM, UTO TIPEIIOKEHHOE YUeOHOe collepiKaHre 00ecTieunBaeT BO3-
MOXHOCTb pabOThI IO KypCy aireopbl «Y4ych YUUThCS» WU 7—9 KIIacCOB ydallluXcCsl
pa3HoTO ypoBHS MoAroToBKU. biaronapst ypnekatorieit hopme rmopaym Matepuana v Ha-
pacraroliieil CJIoXKHOCTHY 3aja4, IpeajaraeMbIX Kak Il pa3dopa B Kjacce, TaK 1 IS ca-
MOCTOSITEJIBHOU TTPOPabOTKY TOMa, KaXKIbIi yIUTENb UJIN CaM YYEHUK MOTYT BhIOPATh
TOT YPOBEHb, KOTOPHIII HEOOXOIMM U TOCTATOYEH JUISI TOCTVIKEHUS TTOCTABICHHBIX MH-
IUBUAYATbHBIX IIeeii. DTO MOXeT OBITh KaK JOBOJIPHO ITOBEPXHOCTHOE ITOHMMAaHUE
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HM3y4aeMbIX BOIIPOCOB MaTeMAaTHKH, KOTOPOE OOECIIEUNT JIUIIb YCIICITHYIO cAady ToCy-
JNapCTBEHHOI UTOTOBOI aTTeCTalluU, TaK 1 OoJiee IIy0oKas MpopadoTKa, IMO3BOJISIoNIAs
3aJI0KUTH MPOYHBINA (PYHIAMEHT IJIs 00Jiee TIIyOOKOTO ITOHMMAHUSI CIIOKHBIX Pa3aeaoB
He TOJIbKO OCHOBHOI, HO M cpefHei mKobl. [TocieqHee HeMaloBaXKHO TSI yYallluXcsl,
JKEJIAIOIINX TOC]Ie IKOJIBI ITPOTOKUTL CBOE OOYUCHNE B YHUBEPCUTETAX C TTOBEITIICH-
HBIM TpeOOBaHMEM K 3HAHUIO MaTeMaTuKu. 11 3Toro maeTcs mepBUYHOE (XOTS U J10-
CTAaTOYHO TITyOOKOE) MPEACTaBICHNIE O TAKNX MTOHITUIX KaK:
CJIOXHBIE BBICKA3bIBAHUS M 3aKOHBI JIOTUKY JIJISI HUX;
CUCTHBIC I HeCUETHBIC MHOXECTBA;
METOI MaTeMaTUIeCKON MHIYKIINN;
CHUCTEMbI TMHEWHBIX YPAaBHEHUI BHICOKOTO MOPSIAKA U CUCTEMbI TUHEHHBIX He-
PaBEHCTB C MOIYJISIMMU;
CUMMETPUYECKHE CUCTEMbl YPABHEHUIA;
TeopeMa be3y u TeopemMa 0 pallMOHATBHBIX HYJISIX MHOTOWICHOB;
METOIbI MPUOJMKEHHOI'O BHIYMCICHMST KBaIpaTHBIX KOPHEIA;
MppalMoOHaJIbHbIE YpaBHEHUS U HEPABCHCTBA;
ypaBHEHUS U HEPABEHCTBA C ITapaMeTPOM;
BBIYMCIICHIE TTOTPEITHOCTEN M MPUOIIKEHHOE pellleHe YpaBHESHMI ¢ 3amIaH-
HOU TOYHOCTBIO;
3aa9¥ Ha MAaKCUMyM U MUHUMYM;
OCCKOHEYHBIC YHCIIOBBIC TTOCIICIOBATEIBHOCTH;
0GECKOHEYHO YOBIBAIOIIE TEOMETPUUECKHE IIPOTPECCUU U X CYMMBI;
JIMTHEWHBIE peKYPPEHTHBIE COOTHOIICHUS U (POPMYITBI MX OOIIEeTO WiIeHA;
rpacduK GYHKIIUU U KAYECTBEHHOE €TI0 MOCTPOSHUE;
JIpoOHO-NTMHEHHas PYHKIMS U ee TpaduK;
CTeNeHHbIe (PYHKIIMU C pallMOHAIbHBIM ITOKa3aTejJeM, MX CBOICTBA 1 I'padrKy;
TPUTOHOMETpUUYECKUE (PYHKIINH YMCITIOBOTO apTyMEeHTa M X CBOMCTBA U JIp.

Takoli MHOTOYPOBHEBBII MOIXOMA JOCTUTAETCS HE TOJBKO OTIASIbHBIMM HeoOsI3a-
TEeJTEHBIMU MaparpadaMu «Co 3Be300YKOI», HO M PETYISIPHO BCTPEUAIOIIMMICS BCTaB-
KaMHU «TE€KCTa MEIKUM IIPUGTOM» BHYTPU OCTaIbHBIX maparpadoB. DT BCTaBKU I10-
MOTAIOT pa3BUBATh Y IIKOJLHUKOB JIIOOOIBITCTBO, IPUBUBAIOT JIIOOOBbh K MaTeMaTHKeE.
B Hux comepxXaTcsi HECKOJIBKO 0oJiee CIOXHBIC 3amIadM, MTOKa3aTeJIbCTBA HEIIPOCTHIX
YTBEPXKICHUI, W TIPOCTO 3aHMMATEIbHbIE (DAKTHI, BEIXOASIINE 32 (hOpMaJTbHbIE PAMKI
CTaHIAPTOB IS 001IIe00pa3oBaTeIbHONM MKOIbI. OTHAKO OCBOCHHE TaKUX TEM ITO3BO-
JIUT YYalIMMCS YCIIELITHO CIIPABJISITLCS CO CIIOXKHBIMU 3agaHusIMU yactu 2 THUA.

s emne 00J1ee MBITIIMBBIX YMOB B KaXKIOM ITYHKTE KaXKIOTo rmaparpada ecTb omHa-
IBe (a MHOTIA MSATh-1ECTh) 3ala4 «Ha CMEKAJIKy». DTHU 3aladyi 3HAKOMST IIIKOJIbHUKOB
C MUPOM <«OJIMMITHATHBIX 3a0a4». BOJBIIMHCTBO M3 3TUX 3aa4 COOTBETCTBYET YPOBHIO
pailoHHOT'O M perMOHAJIBHOrO (a2 HEKOTOphIE JaXKe 3aKJIIOYMTEIbHOr0) 3TanoB Bcepoc-
CHIICKON OJTMMITAIBI IITKOJIBHUKOB 10 MaTeMaTrnKe. OHU CIIOCOOHBI ITOATOTOBUTH (TIPU
JKeJJaHUHY YJalllerocs) K YCIEeITHOMY BBICTYIUICHUIO Ha OJIMMITMANax, WJIM XOTS OBl 3a-
MHTEPECOBATh M TOOYINUTH €T0 K pa3MEIIIUICHUIO, TIOMCKY, PA3BUTHIO.

BaxxHO Takke OTMETUTD, UTO TEMBI (B TOM YHCJIe M 0€3 3Be3M0YeK), MPOMIeHHbIE
K OKOHYaHUIO 9 Kjacca, oxBaThIBalOT psif 3agaHuii yactu B EI'D, a Takxke HeKOTOpbIie
BUIBI ypaBHeHU 1 HepaBeHCTB 3amanuii C1 u C3 EI'D, uro co3maeT 3amen 11T IOAro-
ToBKM K EI'D B 10—11 kiaccax.

ConepkartesibHO-MeTOAUYECKHE JTUHUU Kypca « Y4yCh YYUThCSA» 1J1s 7—9 KiaccoB

YuuTbIBasi COBPEMEHHBIM YPOBEHb Pa3BUTUSI MaTeMaTUUECKOW TEOpUU, ydeOHOe
conepkaHue TPeICTaBIeHO B BUIE CEMU OCHOBHBIX COIEPXKaTeIbHO-METOIMYECKUX JTH -
HWi1, U3y4eHHe KOTOPBIX TIOJATOTABIMBACTCS Ha JOLIKOJIBHOM CTYIIEHU, U 3aTeM HeTpe-
PBIBHO MTPOXOJUT Yepe3 Bce CTYIeHU 00ydyeHus ¢ 1 mo 9 kiacc, BIJIOTh 10 BBIMTYCKHBIX
KJIACCOB CpelHEel IIKOJbI: JIMHUI MO0eAupoganus, A02Uu4eckoll, Yucioeoi, aieedpaute-
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CKOll, 2e0Mempuyeckoil, (PyHKUUOHANbHOU VI aHaau3a danHbix. L1enocTHOCTh Kypca 1oCcTu -
raeTcs MOCTOSTHHBIM COTIOCTaBJIEHUEM U B3aUMOTIPOHUKHOBEHUEM Pe3yIbTaTOB, MOJTY-
YEHHBIX B PA3JIMYHBIX COEPXKATETbHO-METONNYECKUX TMHUSIX.

Beibop mocnenoBaTeIbHOCTH Y4eOHOTO CONEPXKAHUSI 10 BCEM COAEPXKaTebHO-
METOIMYECKUM JIMHUSIM Kypca aireOpbl «Y9ych yIUTHCS» 15T 7—9 KJ1accoB OTpeiessi-
€TCSI JIOTUKOI ¥ 3TanaMu (pOpMUPOBAHMST MATEMAaTUIECKOTO 3HAHUS B ITPOIIECCe TTO3HA-
HUSI B COOTBETCTBUU CO BTOPHIM 3TArOM IPOIIECca TEOPETUIECKOTO TTO3HAHUST — JTara
TMOCTPOEHUST MaTeMaTUYECKOU TEOpUM.

B nporiecce o6yueHust mateMatuke ¢ 1 1o 6 Kiacchl ObUTM CO3MaHBI YCIOBUS ST
KaueCTBEHHON MOJTOTOBKM YUallIMXCsl K M3YYEHUIO BCEX Pa3/iesioB Kypca ajireopsl 7—9
KJIACCOB OCHOBHOM 1IKOJbI. [1pr 3TOM MCTIONIb30BaHME AESITETLHOCTHOTO METOA O0Y-
YeHUSI 1 HOBBIX METOMK TTO3BOJIVIIO CYIIIECTBEHHO PACIIUPUTh CTIEKTP U3yYaeMbIX BO-
npocoB. Tak, B 5—6 kiaccax ObUTM M3y4eHBI JIOTUYECKUE TTOHSITUST, OCBOCHBI 00II1E Me-
TOJIbI MATEMATUYECKOM eI TEIBHOCTH, KOTOPBIE CO3MaIA TMPOYHYIO 0a3y ISl U3YUEHUST
Kypca MaTeMaTuKu B 7—9 KJjlaccax u cTapliiieil mKkose.

Hauunast ¢ 7 xinacca, uzyueHue ajaredpanyeckoil IMHUM CTAHOBUTCS OCHOBHOM
LIeJIbI0 Kypca M 3Ta JIMHUS Hapsiay ¢ (GYyHKIMOHAIBHOM TMHUEN 3aHUMAET CYIIeCTBEH -
HYIO eTo 4acTh. BaxkHOe MecTo 3aHUMaeT JIMHUSI aHau3a JaHHBIX, €€ MaTepuas pac-
ToJIaraeTcsl He OTIETbHBIM OJIOKOM, a BBOIUTCS «IIOPIIMOHHO» Ha MPOTSKEHUU BCE-
ro Kypca. OcranbHble JJUHUU TETEphb BBIOTHSIOT MOAACPKUBAIOIIYI0 UX (DYHKIIUIO.
B pamMkax uzydeHus IIKOJBHOTO TpeaMeTa «ajredpa» TeoMmeTpudecKasl JTUHUS, Ha-
yuHas ¢ 7 Kacca, COIEpXaTeJlbHO He pa3BUMBAETCSI U UMeeT (DOHOBBINM XapakTep IJIst
U3y4eHUs] OCTATbHBIX JINHUH Kypca.

PaccmoTrpuM conepkaHne KaXIoil TUHUM U OCOOEHHOCTU €€ M3YyYeHUs C TOYKHU
3peHUs TPEEMCTBEHHOCTH C TPEABIIYIIEN CTYTIEHbIO O0yYeHUSI.

Yucaoeasn aunus

B HauajbHOI ILIKOJIe YMCJIOBAs JMHUSI CTPOWJIACh HA OCHOBE CueTa IPeIMETOB
(3/1eMEHTOB MHOXKECTBA) M U3MEPEHUST BEJIMYMH: ydalluecss OCBauBaIyd CMBIC/ MOHSI-
THUS HATYPaJIbHOTO YMCJIa U HYJISI, IPUHIIMIIBI 3aIIMCH U CPaBHEHUS LI€JIbIX HEOTPUIIA-
TEJIbHBIX YMCEJI, CMBIC/I I CBOMCTBa apM(METUYSCKUX ACHCTBUI, B3AMMOCBSI3U MEXIY
HUMU, IPUEMbI YCTHBIX U IMCbMEHHbBIX BBIYMCICHUI, IPUKUAKY, OLICHKU 1 IIPOBEPKU
pe3yabTaToB apuMMETUYECKUX ACUCTBUIA, 3aBUCMMOCTH MEXIY MX KOMIIOHEHTaMU U
pesybraTaMu, CIIOCOObI HAXO0XICHYSI HEU3BECTHBIX KOMIIOHEHTOB. C IPYroii CTOPOHBI,
OHU 3HAKOMMWJIMCH C Pa3IMYHBIMUA BEJIMYMHAMU U OOLIMM MPUHIIUIIOM UX U3MEPEHUSI,
YYUJIUCH BBIMOJIHATD IEUCTBMS CO 3HAUEHUSMU BEJIMYUH (MMEHOBAHHBIMU YK CIaMU).

Hcnonp3oBaHue AeSITEIbHOCTHOIO METOAa OOYYEHMS MTO3BOJIMIIO HE TOJIBKO CO-
XpaHUTh B IOJHOM O0bEME COIepXKaHue MPOrpaMMbl IO MaTeMaTHKe TPaAMIIMOHHOM
HayaJbHOM ILKOJIbI, HO U 00OraTUTh €r0 C YUETOM CEHCUTHBHBIX IEPUOIOB Pa3BUTUS
neteit. Tak, B 3 K1acce OHM M3ydajiyd HyMEpaluio U IEHCTBUS C LIEJIBIMM HEOTPULIATEIb-
HBIMM YMCJIaMU B Tipeaenax 12 pa3psinos, B 4 Kjacce — ApoOU, CIOXKEHUE U BHIYUTaHKUE
Ipo0eil ¢ OMMHAKOBBIMU 3HAMEHATEISIMU, CMEILIAHHBIC YK CIIA.

B 5—6 xiaccax ydvaluMMucsi MU3y4eHbl OOBIKHOBEHHBIE M ACCATUYHBIC APOOH
(BKJIIOYasi ¥ TMEepUOINYECKUEe NeCATUYHbIE ApOOM) U OTpULIaTeIbHbIe 4ucia. Takum
00pa3oM, K Hayajly 7 Kjacca yyalidecsl BJAaACIOT MOHSITHMEM pallMOHaJbHOTO YMCla
M BBIMNOJIHSIOT BBIYMCACHUS C PallMOHAJIbHBIMU YMCIaMU. Ydallyecs 3HaKOMUJIKCh
C UCTOpUEN pa3BUTHSI MIOHSITHUS YMCIIa U C METOJOM PACIIMPEHUST YUCIOBBIX MHOXECTB.
Ilepen HUMU craBUIach MpodeMa HENOCTATOYHOCTU M3YYEHHBIX YMCE IS U3Mepe-
HUS BEIWYUH (HanmpuMep, IJUHBI JUaroHaayd KBagpaTa co CTOPOHOI 1), K KOTopoii yya-
LIMecst BEpHYTCs B 8 KJlacce 1 pa3peliaT MyTeM BBeICHUSI MOHSATUS apubMeTHIECKOro
KBaZpaTHOro KOpHsi. Ha 10CTaTOYHO Cepbe3HOM YPOBHE C YYaIlIMMUCS M3y4aauch BO-
MPOCHI, CBSI3aHHBIE C JSJIMMOCTbIO YKCeJI: IIOHSTUE ISIMMOCTH, CBOMCTBA IEIMMOCTH U
MpU3HAKU OeTUMOoCcTd Ha 2, 5, 10, 251 4, 125 u §, Ha 3 1 9, a Takke MX KOMOMHAIIUH,
HO/1, HOK, npocTtbie 1 cOCTaBHBIE YMCIA.
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B 7 k71acce yJaniecss BHOBb 00paIaioTCs K ITOHSITUIO IIPOCTOTO ¥ COCTABHOTO YHC-
Jla, 3HAKOMSITCS C OCHOBHOU meopemoll apugmemuku (J11000€ COCTABHOE YKMCIO MOXKHO
MPeACTaBUTh B BUAE MPOU3BENCHUS ITPOCTHIX MHOXUTEJICH, IIPY 3TOM JIBa Pa3I0XKEHUS
OJIHOTO U TOTO K€ YMCJIa Ha TTPOCThIe MHOXUTEIN MOTYT OTJIMYAThCS JIUIIb MTOPSIKOM
COMHOXUTEJIE), 3HAKOMSTCS C KAHOHU4ecKuM Pa3IoXKeHNEeM JKciIa Ha TIPOCThIe MHO-
KWTEJIN, TOTIOJTHSIOT U3BECTHBIE MM crioco0bl HaxoxaeHuss HO/I anroputmom EBkin-
na. OHM YTOYHSIIOT U3BECTHBIE UM CBOICTBA NEIMMOCTU U 3HAKOMSTCSI C HOBBIMU (Ha
JAHHOM CTYIIEHU OOYYEHMST 3TH BOTIPOCHI YK€ MOXKHO pacCMaTpuBaTh KaK CofepKaHKe
anaredpanyeckol JIMHUU Kypca).

B 7 xiacce B CBSI3M ¢ BBeIECHMEM aKCMOMATHMYECKOIO METOHA yJallliecsl CTPOSIT
TEOPHUIO JEJTUMOCTHM Ha MHOXECTBE LieJbIX urcesJ. OHU IMOIydyaroT BO3MOXHOCTb MO-
3HAKOMUTBCSI CO CPAaBHEHUSIMU U WX CBOMCTBAMU, ITOCTPOUTH apu(METHUKY OCTAaTKOB.
ITocTpoeHHas TeOpHs IEIMMOCTH BaxkHa HE TOJBKO CBOEH 3CTETHKO, BO3MOXKHOCTHIO
CHCTEMHO OBTOPUTH N3BECTHBIC YUAIIMMCS CBOMCTBA IETMMOCTH, OHA TIO3BOJISIET ITPH -
MEHUTbh U3YYEHHBbIA aKCMOMaTUYECKUII METOJ MOCTPOSHUSI MaTeMaTUYECKUX TEOPHIA.
31ech yJalimecs: OCBaMBalOT METOMbI pellleHUs 3a7ad Ha JAeJIMMOCTb, KOTOPbIe MOTYT
0Ka3aThCsI TTOJIC3HBIMU B Pa3HBIX MaTeMaTUICCKUX KOHKYpPCax U OJIMMITHAIAX.

B 7 xiacce yyammecst yTOUYHSIIOT IOHATHE PAllMOHAIBLHOTO YMC/Ia U yJaTcs Iepe-
BOJUTD MEPUOAUYECKHUE TPOOU B OOBIKHOBEHHBIE.

B 8 xyracce oHUM 3HAKOMSTCSI ¢ ompenesieHueM apu(@MEeTUUEeCKOTO KBaJpaTHOTO
KOpHSI, TTOCJIe 3HAKOMCTBA ¢ MPPAMOHATBHBIMI YMCIAMA Y YJIaIlIuxcsl (hopMHUpyeTCs
TMOHATHE NEHCTBUTEIIFHOTO YKCIIA.

B 9 xnacce nmoHsITHE KOPHS pacIIUMpsIeTCs: y ydaluxcs popMupyeTcs MOHSATUE KY-
OUYECKOro KOPHSI, OHU TTOJIy4YaloT MPEACTaB/IeHNe O KOPHSIX BBICIITUX CTETICHEH.

Ancebpauueckasn aunus

B pamkax u3ydeHus anreGpanuecKoil JUHUM B 5—6 Kilaccax ydaluecsl yIUINCh
HCIIOJIb30BaTh OYKBeHHbIE 0003HAUYECHMS WIs1 (POPMYJIMPOBKM U TOKA3aTEIbCTBA OOIIMX
YTBEPXKISCHUIA. DTO MO3BOJISIIO UM IIPOBOIUTD T0KA3aTEIBCTBO CBONCTB M MPU3HAKOB
JNEeTUMOCTH, CBOMCTB MPONMOPLUUI 1 Ap. Yyaliuecs: MOJyYuand MpeacTaBIeHUs O Yuc-
JIOBBIX U OYKBEHHBIX BBIPAKEHUSIX, UX YTCHUU, 3aITUCH, 11€JIECOO00PA3ZHOCTU UCIIOIb30-
BaHMS OYKB. YUalldecsl HaXOMWJIN 3HaYeHUsS] OYKBEHHBIX BBIPAXKCHMI IIPH 3aJaHHBIX
3HAYEHUAX OYKB, BBHITIOJNHSUIM MTPeoOpa30oBaHMUs MPHU pellieHUuU ypaBHeHMi. Takum 06-
pazoM, obecrieyeHa KaueCTBeHHasl MOJATOTOBKa AeTell K U3yYEHMIO MPOrpaMMHOTIO Ma-
Tepuaia o ajrebpe 7—9 Kiaccos.

PaccMoTpuM, Kak pa3BUBacTCsI ajareOpandeckas JMHHS Kypca B 7—9 Kiaccax,
YCJIOBHO BBIACIISISA CASAYIONINE ¢ HaIIPaBICHUS:

* BBIMOJHEHUE TOXIECTBEHHBIX ITPe0Opa30BaHUl BbIpaKeHUIA;

* MOHSITHUE CTENEHU Yucia U MPUMEHEHNE €€ CBOCTB;

* peIIeHNE YpaBHEHUI;

* pelIeHNe HEPaBEHCTB.

B 7 xnacce MOBTOPSIIOTCS M CUCTEMAaTU3UPYIOTCS] U3BECTHBIC YUAIIMMUCS 3aKOHBI
apupMeTUYeCKNX NeUCTBUIA, X MIPEICTABICHUS O PABHOCUJIBLHBIX BBIPAKEHUSIX U paB-
HOCHWJIBHBIX npeobpasosanusx. OMmpasch Ha M3BECTHBIC MM 3aKOHBI apr(hMEeTHIECKIX
NEUCTBUIA, yYalllMecsd CaMOCTOSTEIIBHO CTPOST TPOCTEUIINE TIpaBUIa PABHOCUIBHBIX
npeobpaszoBaHuil. Ilociae Toro Kak mpaBwia paBHOCWIBHBIX ITpeoOpa3oBaHUuil cdop-
MYJIMPOBAHBI, y4alliecs BBIMOJHSIIOT Mpeo0pa3oBaHus OYKBEHHBIX BBIpAXXeHU M, KOTO-
pBIe BRITIOJHSUINCH MU M paHBIIE, OMHAKO OOOCHOBBIBAIOT OHU X TEIIEPh IIO-HOBOMY.
B cBs131 ¢ MolLIHOI anrebpanyeckoi moAroTOBKOM, KOTOpasi OCYILIECTBISIACh B Kypce,
BBITMIOJIHEHME TTOAOOHBIX 3aJaHUI Y OCHOBHOM YacTU CEMUKJIACCHUKOB HE BbI3OBET 3a-
TpyAHEeHU. B oTinuue oT mpeasiayieid CTyleHu 00yd4eH s BBITIOJHEHUE PAaBHOCWIIb-
HBIX IIPeoOpa3oBaHMiT areOpamIecKnX BEIpaXXeHW Ha TAaHHOM 3Tarie OOyJICHMS STBIISI -
eTcsI 00s13aTeIbHBIM HaBBIKOM.



Hamnee ¢ y9almuMuUCs pacCMaTPUBAIOTCS IIpeoOpa30BaHMs aJireOpandeCcKX BhIpa-
JKEHUM, comepxkaliux Mpou3BeaeHUsT U YacTHbIe. B cBsI3u ¢ HopMyIMpOBKOI MpaBUl
PaBHOCWJIBLHBIX IIPe0Opa30BaHU MPOM3BEICHUN yJalldecs ITOIyIaloT BO3MOXHOCTH
Hay4YUThCS MPe0Opa3oBbIBATH alreOpandeckue 1podU U BEIpakKeHMs, CoepXKalllie 3HaK
IEJCHUS.

B 7 xmacce y yyammxcst GopMUPYIOTCS TIOHSATUS OTHOYJIEHA U MHOTOWIEHA, MX
CTaHIAPTHOIO BUMA, UX CTETICHH; (POPMUPYETCS YMEHME BHITTOTHSITH apu(pMeTHIECKIe
JENCTBYSI C OMHOWIEHAMU, CKJIaIbIBATh M BBIMUTATh MHOTOYJIEHBI; yMHOXAaTh OMTHOWIEH
Ha MHOTOYIEH 1 MHOTOYJICH Ha MHOTowIeH. B 8 Kitacce B pamKkax yriyoJIeHHOTO u3yve-
HUSI MaTeMaTUKK yJyalluecs y4aTcsl JeJIMTh MHOTOWIEH Ha MHOTOWIEH W MPUMEHSIIOT
3TO YMEHUE IS BBIICICHUS 1I€JIOTO BhIPaKEHMS B APOOHOM (UTO MCIOJIb3YeTCs, HAIIPU-
Mep, TIPY pellleHNH APOOHO-paMOHAIBHEIX YPaBHEHU, TOKA3aTeIbCTBE OTpaHNICH-
HOCTU MOCJIeA0BaTeIbHOCTEN U TIp.)

B 7 wimacce ywammuecs IMOydaloT IpeacTaBieHHE O (opMmynrax COKpaIleHHOTO
YMHOXEHUsI, KaK 0 ¢hopMyjiax, MO3BOJSIONIMX pallMOHAIM3UPOBATh MPOLIECC ajre-
Opam4ecKux mpeodpa3oBaHMi, CBI3aHHBIX C YMHOXECHUEM. YJaliuecss 3HaKOMSITCST CO
CIeOyIONMMK U3 HUX: (hopMyJIaMM KBajJpaTa CyMMBI M KBajapaTa pa3HOCTH; Pa3HOCTHU
KBaJpaToB; Ky0a CyMMBbI 1 Ky0a pa3HOCTH; CYMMbI KyOOB M pa3HOCTH KyOOB. Yuaiuecst
y4yaTcsl MPUMEHSITh (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS JIJIST ajredpandecKux Ipe-
00pa30BaHUii, CBI3aHHBIX C YMHOXEHMEM, U pallMOHAIM3allMK BhluMcieHuii. bomee
TTOATOTOBJIEHHBIX yJaIlIUXCS MOXHO MTO3HAKOMUTH C MCIIOJb30BAHMEM TPEYrOJbHUKA
[Mackanst njist Bo3BeAeHUST ABY4YIeHA B IPOM3BOJIBHYIO HATYPAJIbHYIO CTEIICHb.

IIpu yrimybaeHHOM YpOBHE M3YUEeHUs MaTeMaTHMKU B 9 Kilacce ydJallmecsl BO3-
BpallamTcs K 3ToMy Borpocy. OHU 3HaKOMSTCS (a B paMKax YIJIyOJICHHOTO M3YyYeHUs
y4JaTtcsl ToKa3beIBaTh) ¢ OMHOMOM HBroTOHA 1 (popMyITaMu CYMMBI M pa3HOCTH BBHICOKMX
cTereHel. Yualuecsi oOHapy>KUBAIOT CBSI3b MEXIY TpeyroibHuKoM Ilackans (¢ KoTo-
PBIM OHU TTO3HAKOMUJICH B CEIBMOM KJIACCE), YMCIaMM COYeTaHM (BOCKMOM KJIacC) U
KoadhduIIMeHTaMu B pa3iioxXeHu oruHoMa HbioToHa.

B 7 kiacce yyammecst ygatcsl pacKjIaablBaTh MHOTOUJICHBI Ha MHOXKUTEIN Clie-
IYIOIIMMM CITIOCO0AaMU: BBIHECEHMEM 32 CKOOKM OOIIET0 MHOXUTEJISI, CIIOCOOOM TPYII-
MUPOBKHM, C MOMOIILI0 (DOPMYJT COKPAIIEHHOTO YMHOXeHHUsa. OHU TIPUMEHSIOT P
pa3oXXeHUM MHOTOWICHOB Ha MHOXWTENIM pa3IMYHbIE BCIIOMOTATEbHBIE TPHUEMBI,
TaKue KakK, IIepecTaHOBKa ClaracéMbIX; IMPeJACTaBICHUE YieHa MHOIOYICHA B BUAC CYyM-
MBI WJIM Pa3HOCTH TIOJIOOHBIX €My YJIEHOB; MpUOaBieHNe U BHIYMMTAHUE OMHOTO U TOTO
K€ cllaraeMoro, BbIIEJICHME ITOJHOTO KBaaparta. Jlajgee oHU MPUMEHSIIOT pa3jioXeHue
Ha MHOXWTEIIH [IJI alreOpandecKuX Ipeodpa3oBaHmii, pellleHNii ypaBHEHHI (BKITIOUast
KBaJpaTHbIC YpaBHEHUs) U pallMOHAIM3allMU BbIYMCIeHUI. B paMkax onepexaroiiero
00yJeHUS CEMUKIIACCHUKAM IIpeIaraeTcs MCIOJIb30BaTh pa3IokeHNEe Ha MHOXUTEIIH
JUISI COKpAIEHUS alredpandecKux Ipooeii.

B 8 k71acce 1mocie BBeeHUS MOHSATHS aaTreOpandecKoi ApoOH yJaIrecs BBITIOTHS -
0T TTpeoOpa3oBaHue IPOOHO-pallMOHAIBHBIX BhIpakeHMi. [1ociie Toro, Kak yJariuecs
TIO3HAKOMSITCSI C IIOHATHEM KBaJIPaTHOTO apru(METUISCKOTO KOPHS 1 €TI0 CBOMCTBaMU,
OHU y4aTcsl BHITIOJHSTH MPe00pa30BaHusI BBIPAXKEHUH, COMEPKallUX KBaJIpaTHBIE KOP-
HU. B 9 xitacce ¢ pa3BUTHEM MOHSITUN KOPHS M CTCTICHU y4Yalllecs IOIyIaloT BO3MOX-
HOCTb HAyYUThCS MPe00pPa30BhIBATH COOTBETCTBYIOIINE BHIPAKEHMS.

K cenpmomy Kitaccy y yyaruxcst chopMHPOBAHO HOHAMUe CleneHy HaTypaJlbHOTO
Yuciia ¢ HaTypaJIbHBIM TI0KAa3aTesieM, OHM YMEIOT HaXOAWTh B TPOCTENIINX CITyJasiX 3Ha -
YeHMSI CTEMeHel ¢ HaTypaabHbIM ITOKa3aTeJeM U BBIIOJHITH ACHCTBUS B MIPOCTEHAIINX
YHCJIOBBIX BEIPAXKECHUSIX, COACPKAIINX CTCIICHH.

B ngToMm Kitacce ObUIO BBEAECHO OMpelesieHUe CTeNIeHU C HaTypaJlbHbIM MOKa3a-
TeJeM Ha MHOXKECTBE HATypaJIbHBIX urces. OOHAKO yJallnecss UMEIOT IIpeACcTaBIcHIE
M O CTENIEHM pallMOHAJIbHOIO YMcia, MOTOMY YTO 10 Mepe MX 3HAKOMCTBA C YMCIaMu
B Kypce 5—6 KJ1accoB yyalluMcs Ipeajiarajanuch MpocTeiilite 3agaHns Ha BO3BeAeHUE
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B CTeTICHb OOBIKHOBEHHBIX M IECSITUYHBIX Ap00Oeii, OTpHIIATeIbHEBIX YMcel. DTa padboTa
BeJIach C 1ieJblo (HOPMUPOBAHMS TIEPBUYHOTO OMBITA Y YYAIIMXCS WIIM KaK oIlepexkaro-
1iee o0ydyeHue 1151 60Jiee TOArOTOBIEHHOM YaCTH yYalllMXcsl, [IO3TOMY 3HaHUE TTOHSTUS
CTEMNEHU U YMEHUE €TI0 MIPUMEHSITh HA MHOXKECTBE PALIMOHAJIbBHBIX YUCEJ HE SBJISIMCH
00s13aTeJIbHbIMU pe3yJibTaTaMy 00yYeHUsI 1151 Bcex yuyaluxcs. B cenbMoM Kiacce 3aaa-
41 HOPMUPOBAHMS Y BCEX YJAIIUMXCS TTOHSATUS HATYPAJIbHOM CTETNIEHU PAllMOHAIBHOTO
yuciia, yMeHue MIpUMEHSITb CBOIMCTBA CTeleHel 111 MpeoOpa3oBaHUsI BhIpaXKeHUI U pa-
LIMOHAJTU3ALIUY BBIYMCIICHUI CTAHOBSTCS 00513aTeIbHBIMU.

B 7 xiacce BBomUTCS OnpeaeieHre CTENEH pallMOHaIbHOIO YMCIa C HATypaJIbHBIM
rokasaresieM, MOHITUE HYJIEBOI CTeNeH! PallMOHAJIBHOTO YUCa. Yyauiuecs 3HaKOMSTCS
CO CBOICTBaMU CTEIICHEH 1 UCTIOJB3YIOT UX JIs Mpeodpa3oBaHUi BEIPaXKEHUIA.

B 9 knacce moHsTHE CTENEHU pacLIMpsIeTCs cleayolmnM oopazomM. CHavasa yda-
IIMecs] paccMaTpUBAIOT CTeTNIEHb C OTpUIIaTeIbHBIM MMoKa3aTesaeM, B 60jiee MoAroToB-
JICHHBIX KJIaccax I0Ka3bIBAETCs, UYTO U3BECTHbIE YUAILIMMCS CBOMCTBA CTEMEHEN BBIMOJI-
HSIIOTCS VTSI CTeTIEHEe! ¢ OTpULIaTeIbHbIM IToKa3aTeeM. M3yuyeHue KOpHs #-0l CTelIeHU
JlaeT BO3MOXHOCTb PACCMOTPETD C YYAIIMMUCS CTENEHb C APOOHBIM MOKA3aTeNEM, Y HUX
(opmupyeTcsl MOHSATHE CTENEHM C PAallMOHATBHBIM ITOKa3aTesieM. Yyalluecsl y4aTcs
npeodpa3oBbIBaTh AIre0pandyecKre BbIpaKE€HUS CO CTENEHSIMU C pallMOHAJIbHBIM T1O-
KaszareJieMm.

K 7 xnaccy yyaniyecs BAaAcIoOT CICAYIOIIMMH 3HAHUSIMU 00 YPaAGHeHUsX: TIOHSITHU -
€M YpaBHEHUS, HEM3BECTHOTO B ypABHEHU U, KOPHSI YPABHEHM S, OHU 3HAIOT, UYTO 3HAUYUT
pELIUTh YpaBHEHWE, UM M3BECTEH CMOCOO pEIIeHUs] YPABHEHUSI C MOMOIIbIO PABHO-
CWJIBHBIX TTpeobpa3oBaHuii. [IoMUMO TpaguIIMOHHO NpeAaraeMbIX ISl peIIeHUST B 5—6
KJIaccaxX YpaBHEHUM, yyallluecd 3HAKOMUJINCH C PELIEHUEM MIPOCTEUIIMX YPABHEHUH C
monyasimMu. B 7 kitacce yuaiimecst 3HaKOMSITCS ¢ OpeieIeHMeEM paBHOCUJIbHBIX ypaBHE-
HUIi, paBHOCWJIbHBIX ITPeoOpa3oBaHUil ypaBHEHUH, YTOUHSIIOT MMPpaByjia paBHOCHIbHBIX
npeodpa3oBaHUM ypaBHEHMI. Yualliuecs: 3HaKOMSITCS ¢ TIOHSTUEM JIMHEMHOro ypaBHe-
HUSI C OMHUM HEM3BECTHBIM, CEMUKIACCHUKU BBIBOJSIT aJITOPUTM pelLeHUST TUHEHHOTo
YpaBHEHMS ¢ OMTHUM HEM3BECTHBIM. YYalllMecs yyaTcs peliaTb YpaBHEHUST C MOIYJISIMU
CIeNyIOIINX BUAOB: | kx + b|=c (k#0),|ax + b|=|cx + d|, a Takkxe ypaBHEHUS, colep-
KalMe HeCKOJIbKO MoayJieii. boJiee moAroToB/IeHHbIE YYalllMeCs UMEIOT BO3MOXHOCTb
TIO3HAKOMUTBCS CO CIIOCOOOM pellIeHUs JIMHEWHBIX TMO(MAHTOBBIX YPABHEHUN C IBYMSI
HEU3BECTHBIMU.

B 8 kitacce yyaniuecsi yTOuHSIIOT CBOU MTPEACTABICHUS O CUCTEME YPaBHEHU, BBO-
JIUTCS TIOHSITUE CUCTEMBbI JMHEHHBIX YpaBHEHUI ¢ ABYMSI HEU3BECTHBIMU. ISl 3TOTO
CHayaja BOCbMUKJIACCHUKM 3HAKOMSITCS C MIOHSITUEM JIMHEHHOTO YpaBHEHMS C IBYMSI
HEU3BECTHBIMU, YYaTCsI CTPOUTH €ro rpacduK U HAaXOIUTh €r0 PeIICHMUS.

ITocne aToro yyaiuecsi 3HaKOMSITCS C TIOHSITUEM CUCTEMbI YpaBHEHUI U rpadu-
YECKHM CITOCOOOM ee pellieHUs. bojiee MoAroToBIeHHbIE yyallrecss UMEIOT BO3MOX-
HOCTh HAYIUThLCSA IIPUMEHSTH TEOPEMY O HEJIOUMCIICHHBIX TOUKaX IrpacdhnKa ypaBHSHUS
IU1s1 perieHus: cucteM. Jlajee ydyainuecst 3HaKOMSITCSI ¢ alredOpandecKuMM criocodbamu
peiieHust cucteM. Ilpu yrnyOieHHOM M3YyYEHUMM MaTEeMAaTUKM pacCMaTpUBAlOTCS BO-
MPOCHl aHATUTUYECKOTO CIOco0a onpeneeHUsI KOJIMYeCcTBa pellleHUi CUCTEMBI, a TaK-
K€ PEIICHUS CUCTEM C OOJIBIITUM KOJTUISCTBOM HEU3BECTHBIX.

B 8 knacce yuamuecs nepexofsiT K paCCMOTPEHUIO APYTUX BUAOB PallMOHATBHBIX
ypaBHeHuii. CHauana y ydammxcs (hopMUpYeTCs MOHSATHE KBaAPAaTHOTO YpaBHEHUS:
OHM y4aTcs peliaTh KBaApaTHbIe YpaBHEHUS U YpaBHEHMSI, CBOASIIMECS K KBaAPATHBIM,
C MOMOIIBIO 3aME€Hbl HEM3BECTHOrO (BBOIMTCS IMOHSITUE OMKBAApPaTHOTO YpaBHEHUS).
ITocne Toro kak y4aniuecsi TO3HAKOMSITCS C MOHSITUEM ajlredpandyeckoit 1podu u ee
CBOMCTBAMM M HaydaTcs BBIITOJIHSITh apudMETUIECKUEe NeUCTBUS C ajireOpandyecKuMu
NpOOSIMU, OHY MEPEXOIAT K PELICHUIO APOOHO-pallMOHAILHBIX ypaBHeHU. [1pu perire-
HUU IpOOHO-palIMOHAJIBHBIX YPaBHEHUI yJalllMecs UCTIOb3YIOT HECKOJIBKO CIIOCO00B
pelleHns1, OCHOBAaHHBIX Ha Mpeo0pa3oBaHUM IPOOHBIX BHIPAXKEHUI K LIEJIbIM C YYETOM
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O/13 u Ha ycIoBUM paBEHCTBA ajire0panveckoil 1podu Hy0, a Takke Ha OCHOBHOM
CBOICTBE MpoMopIiuu. bojee MoAroTOBIEHHbIE yJallnecs] UMeIOT BO3MOXHOCTh T0-
3HAKOMUTKCS U C IPYTUMHU CITOCOOAMU pelieHUsI IPOOHO-PAIIMOHAIBHBIX YPaBHEHU —
3aMEHbI HEU3BECTHOTO U BBIICJIEHUU 1I€JI0O YacTh aireOpandecKoi Apoou, a TakxKe UxX
KOMOWHUPOBaHWM.

B 9 x71acce yuainuecst ydarcst peniaTh HOBbIE TUTTbI PALIMOHAIBHBIX yPABHEHU I BbI-
COKMX CTeTieHel (B TOM 4YKclie U BO3BPATHbIE YPaBHEHMS), CBOS UX K PEIICHUIO KBa-
JIPATHBIX ¥ TUHEWHBIX ypaBHEHMI. B paMkax yriryGieHHOTO U3y4eHUsI OHU 3HAKOMSITCS
C METOJIOM HeoTpeieieHHbIX KoadduiineHToB. Kpome Toro, nCronb3yst CaeacTBre u3
TeopeMbl be3y 1 n3ydeHHbIIf B BOCBbMOM KJ1acce Croco0 NeIeHNsI MHOTOYWIEHOB B CTOJI-
OMK, y4arcs pacKjiaablBaTh MHOTOYJIEHBI HA MHOXUTENU (2 3HAYWT, U CBOJUTH PAINO-
HaJIbHBIE YPaBHEHUS K 0oJiee TIPOCTHIM) TIPU TTOMOIIIM YrafabiBaHUs KopHeil. OHU 3Ha-
KOMSITCS (a B paMKax YriyOJIEHHOTO U3YUEHMS TOKA3bIBAIOT) TEOPEMY O PALIMOHATBHBIX
KOPHSIX MHOTOWIEHOB C LEJTbIMU KodddumeHtaMu. Yyanimecs: yyarcsl pemaTh mpo-
creiiiue (a B paMKax yriyOJeHHOTO M3ydyeHMsT U 0oJiee CI0XHbIE) MppalliOHAIbHBIE
ypaBHeHUsI. TakKe TPOUCXOAUT TTEPBUYHOE 3HAKOMCTBO C HEKOTOPHIMU TIPUOTUKEH -
HBIMY METOJIaMU PEIIeHUST YPaBHEHUA.

B 9 xiacce nmeroninecst HaBBIKU PEIIeHUsT CUCTEM JIMHEMHBIX YPaBHEHUI METO-
JaMU TIOJICTAHOBKY M aJire0panyecKoro CJIOXEHUsI MEePEHOCSATCS Ha CUCTEMBbI HEJH-
HeUWHbIX ypaBHeHUI. Takxke paccMaTpUBAIOTCSI HEKOTOPBIE TUTIBI CUCTEM, KOTOPHIE pe-
MIAIOTCS APYTUMU METOJIAMU: CUCTEMBI C OTHOPOIHBIMU ypaBHEHUSIMU U Ap. B pamkax
yOIyOJIEeHHOTO U3YUEHMST yUalrecs: 3HAKOMSITCSI C METOIOM YIIPOIIeHUsI CUMMETpUYe-
CKUX CUCTEM ypaBHEHUI.

K 7 xnaccy yvaiuecs yxe yMeIoT peliath MpoCTEeUIlne HepageHcmaa, n3o0paxasi
WX pellleHNre Ha YMCIIOBOI MpsiMoii. B 7 kylacce yTOUHSIIOTCS MMEIOIIUECS Y yIalnxcst
3HAHUST O HEPABEHCTBAX (UTO TaKOE HEPaBeHCTBO, PEIlIEHNE HEPaBEHCTBA, YTO 3HAUUT
pEIInTh HEPABEHCTBO), BBOAUTCSI TIOHSATHAE CTPOTOrO U HECTPOTO HEPABEHCTB. JHAKO-
MSICh C KyCOYHO-JIMHEWHBIMU (PYHKIIUSIMU, CEMUKIACCHUKYM PACCMATPUBAIMN Pa3Jidy-
HbIE YUCJIOBBIE POMEXYTKH, MX Ha3BaHUS, 0003HAYEHUS Y TEOMETPUIECKOE TTPEICTaB-
JIEHVe Ha YIPOIUIEHHOW Y1CcIoBOl npsiMoil. [ToaToMy pu M3ydeHUU HEPABEHCTB OHU
TOJIKO TMOBTOPSIIOT TAKKUE YMCJIOBBIE TIPOMEXYTKM, KaK OTKPBITHIN ¥ 3aMKHYTHIN JIy4H,
a TaKXe 3HAKOMSITCS C TIPOMEXYTKOM BUa ( —00; +00),

B 7 xyacce y4aiuecsi 3HAKOMSITCSI C OTIpe/ie;IeHUEM PaBHOCUIbHBIX HEPABEHCTB,
PaBHOCUJIBHBIX MTPe0Opa30BaHUII HEPABEHCTB, C TIPaBUIAMU PAaBHOCUJIBHBIX ITpeodpa-
30BaHUII HEPABEHCTB, MOCJIE YEr0 3HAKOMSITCS C TIOHATHEM JIMHEIHOTO HEepaBEeHCTBA
C OJTHUM HEM3BECTHBIM U BBIBOMSIT aJITOPUTM PEIICHUS TUHEITHOTO HEPABEHCTBA C Of-
HUM HEM3BECTHBIM. Y4Yallurecs UMEIOT BO3MOXHOCTh HAyUUThCS peIlaTh YpaBHEHWS
¢ moaynssmu. OmHako GOpMUPOBAHUE BTOTO YMEHUS HE SIBJISIETCST O0SI3aTeIbHBIM TSI
u3ydeHus npu 3 4 areOpbl B HENETIO.

B 8 xjtacce ywarmecst yuarcst peliatb CUCTEMBI M COBOKYITHOCTU JIMHEWHBIX He-
PaBEHCTB C OJHUM HEU3BECTHBIM (TIapaJIeIbHO TPEHUPYSICh HAXOAUTH OObeNIUHEHUE U
repecevyeHne YUCIOBBIX TPOMEKYTKOB); 3HAKOMSITCS C TpauecKrM TIpe/ICTaBIeHuEM
pelnieHus IMHETHBIX HEPAaBEHCTB C IBYMSI HEM3BECTHBIMMU, a TAK3KE UX cucTeM. B pamkax
yOIyOJIeHHOTO M3YYeHUST yUaTcs peliaTh Mogo0HbIe 33a4u ¢ MOIyIsiMu. BocbMukiacc-
HUKM Yy4aTrcsl pelliaTh KBaJpaTHbIe HEPABEHCTBA, 3HAKOMSTCSI C METOJIOM WHTEPBAJIOB
JUTSI pEIIeHUS] pallMOHATbHBIX HEPABEHCTB, YUaTCs TOKa3bIBaTh HEPABEHCTRA.

B 9 xnacce yuaiuecst yuatcs peiaTth mpocTeiiime (a B paMKax yriyOJIeHHOTO 13-
yueHUsI U OoJiee CIOXHbBIE) MPpallMOHAIbHbIE HEPABEHCTBRA.

Junusa modeauposanus

BoJbIIMHCTBO U3yYEHHBIX aJITOPUTMOB PELLIEHUS] ypaBHEHW 1 HEPABEHCTB y4ya-
LIMecs: MPUMEHSIIOT IIPY PEIeHUM TeKCTOBBIX 3agad. OCcOOEHHOCThIO Kypca SIBISIETCS
TO, YTO MOTUBALIMEH K U3YYEHUIO HOBOIO TUIIA YPAaBHEHUI (MJIM HEPABEHCTB) CIYXUT
HEO0OXOIMMOCTD PeIIeHUS MPAKTUIECKMX 3a1a4 (MCKII0UeHUEM 3eCh CIYXUT 9 Kiacc).
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IMocne Toro, Kak moxydeH o0l CIOCOO pelieHus] T UIM MHOW MaTeMaTU4eCcKOn
MOJIeNIU, yJallliecs BO3BPAIAlOTCs K PEIICHUIO 3a/1aul, BbI3BaBllell HEOOXOIUMOCTD B
ITOCTPOEHNM HOBOM MaTeMaTU4eCKOM Teopuu (BBEIEHMUST HOBBIX MOHATUI U aJlTOPUT-
MOB JeiicTBuii). Takum oOpa3oM, ynensieTcsi BHUMaHUE BCEM TPEM 3TaraM MaTeMaTH-
YeCcKOro MOJEIMPOBAHUS (3Taly MaTeMaTU3aluu NeHCTBUTEIbHOCTH; 3TAIy U3yYeHUSs
MaTeMaTUIeCKOM MOIEITN 1 3TaITy MPUIOKEHUS MOTyYeHHBIX Pe3yJIbTaTOB K peaJIbHOMY
Mupy). B pesynbrare yuaiiyecst 0CO3HAIOT MPAKTUYECKYI0 3HAYMMOCTh MaTeMaTUIeCKOMN
HayKW ¥ €€ MEeCTO B OKPYKalollleM UX MUpe. B paMKax JIMHUY MOIEIMPOBaHYsI (IMHUU
TEKCTOBBIX 3a1ay) yJalllrecs OBJIaJIeBalOT BCEMM BUIAMM MaTeMaTUIeCKON AesSITeIbHO-
CTU, OCO3HAIOT MPAKTUYECKOE 3HAUEHNE MaTeMaTUUECKUX 3HAHUH, Y HUX GOPMUPYIOT-
Csl YHUBEpPCaJbHbIE yUeOHbIE IEMCTBUS, PA3BUBAETCS MBILILIEHUE, BOOOPaXXEHUE, PEYUb.

Jlist penieHust 3agay B 7—9 Kiiaccax y4aniuecs UCTIOJIb3YIOT HapaOOTaHHBIN MU
3a | —6 KJ1acc MHCTpYMEHTApHii (CXeMBbI M TAGIMIIBI M TIP. ), TPUMEHSIIOT aJITOPUTM peliie-
HUS 337]a49 METOJIOM MaTeMaTU4eCKOTo MOJIEJIMPOBAHYSI M YTOUHSIOT ero. OHU y3HAIOT,
YTO B KQUeCTBE MaTeMaTUIECKOM MOJICIIM MOXKET OBITh ITOTYYE€HO HE TOJIBLKO YpaBHEHUE,
HO U HEPaBEHCTBO, a TaKXe HECKOJbKO COOTHOILIEHUI, OMUCHIBAIOIIUX B3aUMOCBS3U
MEXIy BeJIMUYMHAMM, yKa3aHHbIE B YCJIOBUM 3aayu (WIM 3alaHHbIE B YCJIOBUM 3aayu
HESIBHO).

B 9 kiacce yuatnuecst 3HAaKOMSTCSI ¢ aOCOJIIOTHOW M OTHOCUTENbHOI TIOTPEIIHO-
CTBIO, a TAKXKE yJaTcsl €e MPUMEHSITD TSI pelieHUs pealbHbIX 3a7a4, BXOJIHbIE TaHHbIE
KOTOPBIX HE MOTYT OBITH BBIYMCJICHBI TOYHO.

DyHKUUOHANBHAA AUHUA

PaccMoTrpuM, Kak pa3BuBaeTcsl (YHKIIMOHAIbHAS JIMHKUS Kypca B 7—9 Kiaccax,
YCJIOBHO BBIACJISIS CAEAYIOLIME €€ HallpaBIeHUS:

* [Tonsarue pyHKUIUU;

* W3yyaemble BUOBI (DYHKITUIA;

* M3yyaemble cBOCTBA (DYHKIIUIA;

* YucnoBble MocyenoBaTeIbHOCTH, KaK (DYHKIIMY HATypaJIbHOTO apTyMEeHTa;

» TpuroHoMeTpuyeckre QYHKIIMU.

K 7 xnaccy B pesysbrate hyHKUMOHATBHOU MPOMENEBTUKN YYalllMeCs] 3HAIOT TO-
HITHE TIEPEeMEHHOI, YMEIOT paboTaTh C KOOPAMHATHON IJIOCKOCTBIO, NMEIOT OIBIT I10-
cTpoeHus TpacukoB 1o (opmynam u Tabiauiam. M n3BecTHO, YTO C TTIOMOIIBIO Tepe-
MEHHBIX MOXHO TIPEICTaBJISATh 3aBUCMMOCTH MEXIY BeIMUYMHAMU, (PUKCHPOBATh MX
¢ moMollplo ¢opmyia, Tabaui U rpadpukoB. MMeroT mpencraBieHre o6 oOpaTHOM u
MPSIMOM TPOTIOPIIMOHAIBHOCTH, MX Tpacdukax. KpoMe Toro, B IIecToM Kjacce yda-
1yecs MOJyYWIM MEepBUYHOE TpeacTaBieHue 00 000O0IeHHON (hYyHKIIMOHAIBHON 3a-
BUCHUMOCTH MEXIY BeJIMYMHAMU KaK O 3aBUCMMOCTM OIlpenejeHHoro Buma. [Tostomy
B 7 KJIacce MpH BBEACHUM OTHOIO M3 ILIEHTPAJIBHBIX MaTeMAaTHMYECKUX MOHSITUM — no-
Hamus QyHKyuY, YIaIIIMCSI OCTAeTCs JIUIIB eIlle pa3 YTOYHUTH eT0 IPaKTHISCKYIO 3Ha-
YUMOCTb (IPOTHO3MPOBAHUE pEalbHBIX COOBITHI, KOAWPOBAHWE) W ITO3HAKOMMTHCS
C €ro HOBBIM Ha3BaHMeM. BIiioTh 10 9 kiacca yyaiuecs HEOMHOKPATHO BO3BPAILIAlOTCS K
MOHATHUIO DYHKIIMU 1 YTOUHSIOT ero. B utore y yyamuxcsi bopMupyercst oHIThe (PyHK-
LIMH, KaK TIpaBujIa COMOCTABICHUS 3JIEMEHTOB IBYX MHOXECTB IPOU3BOJIBHON MPUPOIHI.

B cooTBeTCTBUM ¢ OOIIMM METOMOJOTMYESCKMM ITOAXOI0M, IIPUHATHIM B JAHHOM
Kypce, 3HaKOMCTBO € JI1000i HOBO# (byHKLMU B 7—8 Kjlaccax HAuMHAETCsl ¢ paccMo-
TPeHUs MPAKTUIECKUX 3a/1ad, 000OIIEHHBIM OMKMCAHWEM KOTOPBIX OHA sIBisieTcs. Ta-
KUM 00pa3oM U3y4aloTcsl Ceaylolne eudsl ¢oyrkyuil: B 7 Kiacce — TpsiMasl Mporop-
LMOHAJIBHOCTh, JIMHEHAsI M KyCOUYHO-JIMHEeHasT (PyHKIMs, B 8 Kjlacce — HEeJTMHEIHbIe

dbynkIMy y = %, ¥y =V x, cTeneHHble GYHKINU C HATYPATbHBIM MOKa3aTesieM y = X2,

¥ =x3, KYCOUHO-3aaHHast PYHKIIUS, a TAaKKe KBaapaTuaHas GyHKuus y = ax* + bx + c.
Hauwunas ¢ 9 xiacca, pyHKIMY BBOOATCS B Kypce MCXOMST U3 BHYTPEHHE JTOTUKHU
pa3BUTHUSI MAaTEMAaTUYECKOM Teopuu. B pamkax yriy0aeHHOro U3y4eHuUsT paccMaTpuBa-
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I0TCsI: CTeTieHHast QYHKIIUSI C pallMOHATbHBIM MTOKa3aTeIeM U IPOOHO-TMHeHAsT (PyHK-
1I1ST, YMCJIOBBIE TOCIENOBATEIHBHOCTA PACCMATPUBAIOTCS KaK (DyHKIMU, 3aJaHHbIe Ha
MHOXECTBE HaTypaJIbHBIX YK CEJT, BBOMSTCS TPUTOHOMETpUUECKUE (PYHKIIMU YUCTIOBOTO
apTryMeHTa.

OTMeTUM, YTO M3yYeHUE KYCOUHO-JIMHEWHON (yHKUMU B 7 Kjacce ObLIO TOf-
TOTOBJIEHO PaboTOl C rpadukaMy IBVKEHUSI C TTEPEMEHHOM CKOPOCTHIO (yJaluecs
aHaJIM3UPOBAJIM U CTPOWJIM TpaduKu ABMXKEHUs, HAaUMHas ¢ 4 kyiacca). DTO MOHSITHE
pacmupsieTcs B 8 Kjacce 10 KyCOYHO-3alaHHOW (PYHKIIMU U MCTIOJIb3YeTCS TIPU TI0-
CcTpoeHUU rpaduKoB HYHKIMI C MOJYJIeM, BILIOTh O M3YYEHMs 00IIero crocoda mo-
crpoenus rpabukos Bugay = | f(x) |y =/ ( x|).

Kaxnas n3 nzyuaembix QyHKIINI UCCIEAYETCS, CTPOUTCS €€ TpacduK, BBISIBIISIOTCS
ee ceoiicmea, Taknue Kak MOHOTOHHOCTh, YeTHOCTh U HEUETHOCTh U Ap. B 9 kiacce 3Ha-
HUSI O CBOMCTBax (DYHKIIUM CUCTEMAaTU3UPYIOTCSI — paccMaTpUBAIOTCST OOIMe CBOM-
ctBa dyHKIMK. B pamkax yriayoneHHOTO u3yyeHus (yHKIUN ydalmecs: 3HaKOMSITCS
C TAKUMU CBOMCTBAMU, KaK NIEPUOJUIHOCTh M OTPAHUYEHHOCTD. JlaeTcst o0mumil miaH
nocTpoeHus rpadurka GyHKINU.

B 9 k71acce paccMaTpuBalOTCs BOIPOCH ITpeo0pa3oBaHms rpadMKoB QYHKIINIA, UTO
TMO3BOJISIET HA OCHOBE M3YYEHHBIX paHee MPOCThIX (PYHKIMIT cTpouTth rpadhuku Gosee
CJIOKHBIX, UCTTONIb3YSl MapaJUIeIbHBIN TIEPEHOC, CUMMETPUIO, CxKaTue (pacTsKeHue).

B 9 xitacce BBOOUTCSI IOHSITUE 4UCA080U hocaedogamenbHocmy KaK GyHKIUY, 3a-
JAHHOW Ha MHOXECTBE HATypaJbHBIX uucel. PaccMaTpuBaloTcsi CIOCOObI 3aIaHus
rnocienoBaTesibHOCTeN. B paMkax yrinyOJeHHOro M3ydyeHUs pacCMaTpUBAIOTCSI TaKue
CBOICTBA MOCJIEIOBATEIHHOCTEN KaK MOHOTOHHOCTh M OTPAHUYEHHOCTb.

Mzyyatotcst BaxkHbIe BUIBI MOCIENOBATEIbHOCTEN — apuMeTUUECKIe U reoMe-
Tpuieckue rnporpeccuu. BerBonsarcst hopMysibl 00OIIETO YieHa, CyMMBI TIEPBBIX WIEHOB
TPOTPECCUN.

B pamkax yriry01eHHOTO U3y4eHUs pacCMaTPUBAIOTCST CyMMa OECKOHEUHO yObIBa-
011Iel TEOMETPUIECKON MPOTrPECCUn, IMHEHHbIE PEKyPPEHTHbBIE COOTHOIICHUST (M KaK
WX YaCTHBIE ClTydau apu(pMeTUKO-TeoOMeTpUIecKast TPOrpeccusi, OCIeI0BaTeIbHOCTD
dubonayum).

B 9 xi1acce yuatmecst moyqaioT BO3MOXKHOCTh TTO3HAKOMUTHCS C SIEMEHTAMU TPHU-
roHoMeTpuu. [1ocie BBeneHUsI TOHSITUST MPUSOHOMEeMPUYECKUX PYHKYUI IUCTTOBOTO apTy-
MEHTa, U3Yy4YaloTCsl UX OCHOBHBIE CBOMCTBA U BBIBOMSTCSI OCHOBHBIE (DOPMYJTBI TPUTOHO-
METPUM, YTO TOTOBUT yUAIIMXCS K U3YUYEHUIO TPUTOHOMETPUU B CTAPIINX KJIACCaX.

Jlozuueckas aunus

JlocTaTouHO cepbe3HOE BHUMAHUE YAENISETCS B Kypce Pa3BUTHIO JIOTUUECKOM 1~
Hun. B 5—6 xiaccax jgormyeckast JMHUS pa3BOPAYNBAETCS B LIEMOYKY B3aMMOCBS3aH-
HBIX BOIIPOCOB: MaTeMaTUYECKUA SI3bIK — BBICKA3bIBAHUS — J0KA3aTEIbCTBO — METOIbI
JIOKAa3aTeJIbCTBA — OIpeNeSICHUST — paBHOCUJIbHBIE TTPEMJIOKEHNST — OTPUIIAHUAE — JIO-
TA4YecKoe ciaefoBaHe — TeopeMa M T.1. B 7 Kiracce K M3ydeHUI0 HEKOTOPHIX M3 3TUX BO-
MIPOCOB y4Jalirecst Bo3Bpamalorcs. Tak yJdaimecsl yTOUHSIOT CTPYKTYPY OIpenesIeHus,
3HAKOMSTCS € J0Ka3aTeJIbCTBOM METOIOM OT IIPOTHMBHOTO, MOJY4alOT BO3MOXHOCTH
M3YYUTH ITOHSITHE JIOTMYECKOTr0 BHIBOAA Ha OCHOBE JuarpamMMm Jiiiepa — BeHnHa u mpu-
YUHBI ¥ BUABI IOTUYECKUX OIINOOK.

B 8 ximacce yTOUHSIOTCSI TTOHATUS «HEOOXOIMMOCTD», «IOCTATOUHOCTB», «CBOM-
CTBO», «IIPU3HAK», «KPUTEPUiIl». Ydallluecs IMOJydJaloT IIpeACTaBIeHUE O MOHSITHUSIX
KOHBIOHKIIMS M TU3bIOHKIMS. M3ydaloTcs ciioXXHbIe BEICKAa3bIBaHMs. BeiBogsaTcs gop-
MyJibl ie MopraHa.

Jlunusa anaauza oannoix

JIvHus aHaIM3a TaHHBIX, HAYMHAsI C Ha4aJIbHOM ILKOJIBI, 1IeJIeHAaIpaBIeHHO (op-
MUPYET Y y4daluxcss MHGOPMALMOHHYIO I'PaMOTHOCTh; YMEHHME CaMOCTOSITEIbHO I10-
JIyyaTb MH(MOPMAIIMIO — U3 HaOII0AeHUI, CIIPAaBOYHMKOB, SHIIMKIonenuii, MHTepHeT-
HMCTOYHUKOB, Oecel; paboTaTh C IOJIYYEHHON MH(OpMaLMeil: aHAIM3UPOBATh, CHU-
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CTEMATU3UPOBATh U MPENCTABIATh B (popMe cxeM, TaOiull, KOHCIIEKTOB, JUarpamMMm U
rpaUKOB; eJaTh BBIBOABI; BBISIBJISTh 3aKOHOMEPHOCTU U CYILIECTBEHHbIE MPU3HAKMY;
MPOBOJUTH KJIACCU(PUKALINIO; OCYIIECTBISITh CUCTEMATUYECKU I TTEpeOOp BAPUAHTOB.

B 7 xnacce yyaniyecs BO3BpalaloTcs K BOIPOCY O COco0ax yMopsiA0YMBaHUS UH-
bopmanuu, cucTeMaTU3UPYIOT HAKOIUIEHHBIE 3HAHUS U UCITOJIb3YIOT MPU BBINIOJHEHUU
Pa3JIMYHbBIX 3aJAHUI TPAKTUYECKOW HAMTPABIEHHOCTU. PeKoMeHIyeTCss mpoao/KaTh 3Ty
paboTy He TOJIBKO Ha YpOKax, HO U BO BHEYPOUHOU MPOEKTHOW AESITeIbHOCTU, KPYX-
KOBOI1 paboTe, TpU CO3MaHUM COOCTBEHHBIX WH(MOPMAIIMOHHBIX OOBEKTOB — TIPE3eH-
Taluii, COOpHUKOB 3a7a4 U MIPUMEPOB, CTEHTa3eT U UH(MOPMALIMOHHBIX JIUCTKOB U T. [I.
B xone 310l fesiTeTbHOCTY yyauyecs Moiy4aoT BO3MOXHOCTb PA3BUBATh HABBIKU pado-
TBI C KOMITBIOTEPOM, HEOOXOIUMBIE /11 OOYUYEHUS B IIIKOJIE U COBPEMEHHOM XKU3HU.

B 7—9 knaccax kiacce yyauiyecs: 3HaKOMSTCSI TAKXKE C 34eMeHmamuy KOMOUHamo-
DUKU, CMAMUCMUKU, meopuu 6epossmHOCmel.

B HavanbHOIi mIKoJIE, a 3aTeM B 5—7 Kjlaccax y yyamuxcst GOpMUPYeTCs OTBIT CU-
CTEMATUYECKOrO Mepedopa BApUAHTOB C MTOMOLIBIO BBIOOpA JIOTUKU Tlepedopa, Tabiull,
JepeBa Bo3MoxXHocTell. OHU MCTIOTB30BaN €T0 )i 000CHOBAHUS CYXIEHUN METOIOM
repebopa U IS pellieHus 33ja4 Ha CMeKaJIKy. B 8 kimacce yuanuecst cucteMaTU3MpyIOT
3TOT ONBIT Y BBIBOAST HOBBIE [IJIs1 HUX MpaBujia KOMOWMHATOPUKU: MPAaBUJIO MPOU3BE/Ie-
HUS, MOHATUE MIEPECTAaHOBKHU U (hOpMyJTy TIOJICYETA YKCia MepecTaHOBOK. Kak 00bIYHO,
11eJIeCO00PA3HOCTh MTOCTPOCHUSI HOBOTO MaTEMAaTUYECKOTO MHCTPYMEHTA PaCKpPhIBAET-
Cs MOCPEACTBOM pedhJIEKCUBHOTO aHaM3a MPAKTUYECKON 3aa4u, B XOJ€ PELIEHUS KO-
TOPOI BBISIBJISIETCS HEIOCTATOYHOCTh UMEIOLIUXCS WHCTPYMEHTOB nepebopa.

AHaJIOrM4HO, B 9 KJ1acce UCCIEeNyI0TCS IEPECTAHOBKHU C TOBTOPEHUSIMU, BBIBOMISIT-
¢ opMyJIBl IJIS YMCIa pa3MELIeHUI U COYETaHUIA, UTO MO3BOJISIET pelIaTh KOMOMHA-
TOPHBIE 33]a4U TOCTATOYHO BHICOKOTO YPOBHS CJIOXHOCTH.

C mpo06ieMoii CTaTUCTUYECKUX XapaKTEPUCTUK TIPOIECCOB ydJallluecsl CTaJIKU-
BalOTCA B 7 KJIacCe€ U 3HAKOMSTCS CO CIEMYIOIIMMU CTATUCTUYECKUMHU MOKA3aTEISIMU:
cpeduee 3HaueHue, Mooa, meduana u pazmax Habopa mTaHHbIX. B 8 Kacce 2T xapakrepu-
CTUKU OTIOJTHSTIOTCS] CTATUCTUIECKUMU TTOKA3aTENSIMU JuUcnepcus v 4acmoma, pudemM
MOKAa3aTe/lb YaCTOTa UCIIOAb3YETCS KaK MOCTUK, CBSI3bIBAIOIINI U3yYEHUE CTATUCTUKU
U TEOPUU BEPOSITHOCTEIA.

3nmech ke, B 8 Kjlacce yJaiuecsi 3HaKOMSTCS C KJTaCCUYeCKUM OTpeNe/ICHUEM Be-
POSITHOCTH, a TIOCJIE 3TOTO PACCMATPUBAIOT CTATUCTUYECKYIO BEPOSTHOCTh U B3aUMOC-
BSI3b 9TUX MTOHSTUIA.

B 9 wiacce BBOOUTCSI COBPEMEHHOE OTIpeie/ieHre BEPOSITHOCTU, KOTOpoe (op-
MYyJIUpYeTCs Ha SI3bIKE TEOPUU MHOXKECTB. 3aTeM ydallurecs MojyyaloT MpencTapieHue
O TEOMETPUYECKOW BEPOSITHOCTU, PEIIAOT O0jiee CI0XHBIE BEPOSTHOCTHBIE 3alayu
C IpUMEHEHNEM KOMOMHATOPHBIX PACCYKICHU.
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TEMATUYECKOE INTAHUPOBAHUE I10 KYPCY
«YU4YCb YUYUTDBCA» JIA 7 KITACCA

Opraan3oBaTh pabOTy 110 JAHHOMY YY€OHNKY BO3MOXKHO B YCIIOBUSIX Pa3IMIHBIX
YY4eOHBIX IUIAHOB OOpa30BaTENbHBIX YIpexXmeHMil. TeMaThdeckoe IIaHMPOBAaHHE II0
M3y4eHMIo Kypca 7 Kitacca pa3paboTaHo B IByX BapraHTax — Ha 102 94 1 Ha 136 4.

34 6 Hedenio, 6ceco 1024

yﬁ‘%ﬁ;ﬂ; a Ha3spanue nynkra IS,:J;:)]:;O
I'nasa 1. ITocTpoenne maremaruueckoii Teopun (10 gacos)

§ 1. MaTremaTyeckoe MOAEIMPOBAHKE PeaJIbHbIX MPOLECCOB 4
1.1.1 | MaTemaTtuyeckasi MOAe/Ib peaibHOM 3aJauu 2
1.1.2 | OcHOBHBIE TPeOOBAHMS K MaTeMaTUIECKOM MOJEIN 2

§ 2. OcHOBBI MOCTPOEHHS MATEMATHIECKOi TEOPHH 6
1.2.1 | MeTox mocTpoeHnst MaTeMaTUYECKOM TEOpUU 2
1.2.2 | HekoTopble MEeTOAbI MaTEMATUUYECKOTO J0Ka3aTeIbCTBa 2

KoHTtponbHas padoTta Ha moBTopeHue. K1—3 2

Inasa 2. BBeneHue B TeOPHIO 1ETUMOCTH (8 YacoOB)

§ 1. letaMOCTh HA MHOZKECTBE HATYPAJIbHBIX YHCE]T 8
2.1.1 | JlenuMocCTb YKces U ee CBOMCTBA 2
2.1.2 | IIpocTble yncia 2
2.1.3 | JleneHue ¢ ocTaTKOM 2
2.1.4 | Anroput™m EBknuga 2

IaBa 3. 3aK0oHBI PABHOCHJIBHBIX PEOOPA30BaHNII AITeOpandecKuX BbipaxkeHuii (11 yacoB)

§ 1. PanmoHajbHbIe YHCIA H 3aKOHBI apu(pPMeTHKH 4
3.1.1 | MHOXeCTBO palMOHATbHBIX YUCE 2
3.1.2 | 3akoHBI apuDMETUIECKUX AEUCTBUI U paBHOCWJIbHBIE Tpeodpa- 2

30BaHUSA

§ 2. PaBHOCH/IbHBIE IPEOOPA3OBAHMS AJIT€OPANYECKHX BbIPAKEHHIA 7
3.2.1 | PaBHOCMIBbHBIE Pe0Opa30BaHUSI AIreOpandecKuX CyMM 2
3.2.2 | PaBHOCMIBbHBIE TPEeOOpPa30BaHUS TPOU3BEICHUIA 3

KonTponbHas paborta K rmaBam 2 u 3. K2—3 2

Inasa 4. Beenenue B Teopuio MaorodsieHos (40 gacos)

§ 1. CreneHnb ¢ HATYpaIbHBIM MOKA3aTeJeM 9
4.1.1 | IToHsaTUE CTENEHM C HATYpaJbHBIM ITOKa3aTeleM 2
4.1.2 | CBoiicTBa CTeIeHU C HaTypaJbHBLIM ITOKa3aTesieM 5

KonrponbsHas pabora K § 1 rmaBser 4. K3-3 2

§ 2. MHorou4ieHsl ¥ AeiiCTBUS ¢ HUIMH 10
4.2.1 | OpgHoWIeHbI 1
4.2.2 | MHorouneHb! 1
4.2.3 | CnoxeHue 1 BHIMUTaHUE MHOTOWICHOB 2
4.2.4 | YMHOX€EHNE OMHOYIEHA HAa MHOTOWIEH 1
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4.2.5 | YMHOXeHNE MHOTOYIEHa HA MHOTOWIEH 3

KoHtponbHas padoTa K § 2 rnaBsl 4. K4—3 2

§ 3. ®opMyIIbI COKPAIIEHHOTO YMHOKEHHS 9
4.3.1 | KBagpaT cyMMBI 1 pa3HOCTH 2
4.3.2 | PazHOCTb KBagpaToB 2
4.3.3 | Kyb cyMMBbI 1 pa3HOCTU 2
4.3.4 | Cymma u pa3HOCTb KyOOB 3

§ 4. Pa3ioxeHne MHOTO4JIEHOB HA MHOXKHUTEIN 12
4.4.1 | BeiHeceHue OOIIETO MHOXKUTEIS 32 CKOOKU 2
4.4.2 | Cnoco6 rpynnupoBKU 2
4.4.3 | ®opmyIbl COKpaIlleHHOTO YMHOXEHHS U pa3iokKeHe MHOTOYJICHOB 1
4.4.4 | PaznoxeHue Ha MHOXUTENIN C TPUMEHEHUEM HECKOJIBKMX CITOCOO0B 2
4.4.5 | Pemenne 3ama4 ¢ TOMOIIBIO pa3iioxKeHNST MHOTOWIEHOB HA MHOXKUTEITH 3

KontponsHas padora k §§ 3 u 4 rmaser 4. K5-3 2

I'naBa 5. Beeagenue B Teopuio ynkumii (13 yacos)

§ 1. ITonsaTHe (P)YHKINM U €€ NPAKTHIECKOE MPUMEHEHHE 4
5.1.1 | ®yHKIIMOHATbHAS 3aBUCUMOCTh MEXy BETMUMHAMU 2
5.1.2 | Crmoco0nI 3aganus GyHKIIUU 2

§ 2. JIuneiinble mpouecchl U JTMHeiHas GyHKIHs 9
5.2.1 | I[Ipsamast mpornopLroHaIbHOCTh 2
5.2.2 | JluneitHag dbyHKUMSA U ee rpadduk 2
5.2.3 | KycouHo-1uHeiHbIe QYHKIINU 3

KonrponbHas pabora K riase 5, K6-3 2

I'naBa 6. Benenne B Te0pHIO JMHEHHBIX YPaBHEHHIA 1 HepaBeHCTB (12 yacoB)

§ 1. JIuneiinbie ypaBHeHHs 7
6.1.1 | JIuHeiiHbIe ypaBHEHUS U UX PELIEHUE 3
6.1.2 | PenreHvie ypaBHEeHUH ¢ MOIYJISIMU 4

§ 2. JIuneiinbie HEPABEHCTBA 5
6.2.1 |JIuHeiiHble HepaBeHCTBA U UX PELIEHNE 3

KonTposabHas paboTa K riase 6. K7-3 2

I'naBa 7. Beenenne B cTaTUCTHKY (4 yaca)

§ 1. Coop u anam3 nadopmManun 4
7.1.1 | Crioco0bl ynopsimoumBaHus MHOOPMALIUNA
7.1.2 | CTaTUCTUYECKME XapaKTEPUCTUKU

IToBTOpenue (4 yaca)
IToBTOpEeHMEe MaTepurana 7 Kjlacca 4

17



4y 6 Hedento, 6ceco 136 4

yﬁ"ﬁﬁﬁ a Hasganue nmynkra If::;;io
I'naBa 1. ITocTpoenune maremaTnyeckoii Teopun (13 yacos)

§ 1. MaremaTndeckoe MOAEINPOBAHHE PeAJIbHBIX MPOLECCOB 4
1.1.1 | Marematuueckas MojieJib peajibHOM 3a1a4u 2
1.1.2 | OcHOBHBIE TPeOOBaHUS K MaTeMaTUIECKOW MOJEIN 2

§ 2. OcHOBBI OCTPOEHHS MATEMATHYECKOI TEOPHH 9
1.2.1 | MeTon rmocTpoeHUsI MaTeMaTUIECKOM TEOPUU 2
1.2.2 | HekoTopblec METOIBI MATEMAaTUICCKOTO TOKA3aTeIbCTBA 2
1.2.3 | JlJornueckuii BHIBOA, 2
1.2.4 | Jlornueckue omrnoKu 1

KonTponbsHast pabota Ha moBropeHue. K1—4 2

I'naBa 2. Beenenue B Teopuio aeaumoctu (20 4acos)

§ 1. JlemMOCTh HA MHOKECTBE HATYPAJIbHbBIX YHCE 8
2.1.1 | denmmocTb 4nces U ee CBOIMCTBA 2
2.1.2 | IIpocTeie yncna 2
2.1.3 | eneHue ¢ 0CTaTKOM 2
2.1.4 | Anroput™ EBknupga 2

§ 2. Pa3suTHe TeopuHu IeTMMOCTH 12
2.2.1 | denumocThb LEJIbIX YMCET 2
2.2.2 | Knaccudukaums Leabix YUces Mo ocTaTKaM OT JeJIeHUS 3

KonTponwsHas padora mo Iltase 2. K2—4 2
2.2.3 | CpaBHEeHMS 1 VX CBOMCTBA. 2
2.2.4 | ApudmMeTrKa OCTaTKOB. 1
2.2.5 | PemeHue 3amay ¢ MoMOIIbIO CPAaBHEHUIA. 2

[NiaBa 3. 3aKoHbI pABHOCHJILHBIX IPE0OPA30BaHHI AITeOpandecKnX BbIpaxeHuii (9 4acoB)

§ 1. PannonanbHble Yic/Ia M 3aKOHBI apu(pMeTHKH 4
3.1.1 | MHOXecCTBO pallMOHAILHBIX YHCET 2
3.1.2 | 3akoHbI apruMETUIECKUX NEUCTBUI1 1 pABHOCUJIbHbBIE TTPEe0Opa- 2

30BaHUS

§ 2. PapHoCH/IbHBIE IPEOOPA30OBAHUS AJITe0PANYECKHX BbIPAXKEHMI
3.2.1 | PaBHOCWJIbHBIE MPeOOPa3OBaHUS AIreOPaNYECKUX CYMM
3.2.2 | PaBHOCUIBHEBIE TTpeoOpa3oBaHUs MMPOU3BEACHU I

InaBa 4. BBeieHHe B T€OPHI0 MHOTOWIEHOB (46 YacoB)

§ 1. Crenenb ¢ HATYpPAJIbHBIM MOKA3aTEIEM 10
4.1.1 | IloHsTHE CTENIEHU C HATYPAJbHBIM MOKa3aTeaeM 3
4.1.2 | CpoiicTBa cTeneH! ¢ HaTypaJdbHbIM ITOKa3aTeaeM 5

KontponwHas padora k [ltase 3 u § 1 [taBer 4. K3—4 2

§ 2. MHOroujeHbl 1 AEACTBUSA ¢ HUMH 9

4.2.1 | OgHOWIEHEI 1
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4.2.2 | MHorouieHsl 2
4.2.3 | CrnoxeHue 1 BbBIYMTaHUE MHOTOWICHOB 2
4.2.4 | YMHOXEHUE OJHOWIEHA HA MHOTOWJIEH 2
4.2.5 | YMHOXeHUEe MHOTOYJICHa HA MHOTOWICH 2

§ 3. @opMyIIbI COKPAIIEHHOTO YMHOKEHHS 12
4.3.1 | KBampaT cyMMBbI U pa3HOCTU 2
4.3.2 | PazHOoCTh KBagpaToOB 3
4.3.3 | Kyb cyMMBI 1 pa3zHOCTUA 2
4.3.4 | CymMa 1 pa3HOCTb KyOOB 3

KonTpomnbsHas padora k §2—3 mnaser 4. K4—4 2

§ 4. Pa3ziokeHne MHOTOYJIEHOB HA MHOXKHUTEH 15
4.4.1 | BolHeceHMe O0IIIEr0 MHOXUTES 32 CKOOKU 2
4.4.2 | Crioco0 rpynmnmupoBKU
4.4.3 | ®opMyIBl COKpAIIEHHOTO YMHOXECHHUS M pa3JI0XKEeHNUE MHOTOUJIC- 2

HOB Ha MHOXXUTEJIN
4.4.4 | PaznmoxkeHne Ha MHOXUTEN C IPUMEHEHIEM HECKOJIBKHX CTIOCO00B 3
4.4.5 | Pemienue 3ama4 ¢ MOMOIIBIO PAIOKEHUST MHOTOUJIEHOB HA MHOXKUTETA
KoHtponbHas padota K § 4 rnassl 4. K5—4
I'nasa 5. Beenenue B Teopuro ynkmmii (15 vacos)

§ 1. ITonsaTue hyHKUMM M ee TPAKTHYECKOE NIPUMEHEHHE 6
5.1.1 | ®yHKUKMOHAIbHAS 3aBUCUMOCTh MEXIY BETMYMHAMU 2
5.1.2 | CrtocoObl 3amaHust PyHKIIMNA 2
5.1.3 | ®yHKIIMOHATBHAS 3aBUCUMOCTh U KOJMPOBaHWE MH(MOpMAITUN 2

§ 2. JIuneiinbie npouecch v TuHelHasA GyHKIUA 9
5.2.1 | IIpsimasg mponopLUuOHAIbHOCTh 1
5.2.2 | JIuneitHasa ¢pyHKIMS U ee TpaduK 2
5.2.3 | KycouHo-nuHeitHbIe GyHKIIUT 4

KontposbHas padorta K Imase 5. K6—4 2

I'naBa 6. BBesieHne B T€OPHIO JMHEIHBIX YpaBHEHHIi 1 HepaBeHCTB (17 4acoB)

§ 1. JIuneiinbie ypaBHeHHs

6.1.1 | JIuHeiiHbIe ypaBHEHUS U UX pELICHUE

6.1.2 | Pemenue ypaBHEHUI C MOLYISIMU

6.1.3 | PemreHvie TUHEWHBIX ypaBHEHWI B LIEJIBIX YU CIIAX

§ 2. JIuneiinbie HepaBeHCTBA

6.2.1 | JIuHeliHble HEpaBEeHCTBA M UX PElIEHNE

6.2.2 | PemreHne HepaBEHCTB C MOAYJISIMA

KonrponbHas pabora K rnase 6. K7—4

N || W[\ [N [WwW|w]|ee
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InaBa 7. BBeneHue B CTaTHCTUKY (8 4YacCOB)

§ 1. Coop u ananu3 nagopManun 8
7.1.1 | CriocoObl yropsimounBaHus MHPOPMALIUKA 3
7.1.2 | CtaTucTu4ecKue XapaKTepUCTUKNA 3

KonTpomnbHas padora k [mase 7. K8-4 2

ITosTOpenue (8 yacos)
1 — | IloBTOpeHue matepuana 7 Kjiacca 8

O0mMe peKOMeHIAIMM IS YIUTEIs

YyuTtento cpeqHei MIKOIbI, KOTOPbI HAYMHAET paboTaTh M0 yyeOHUKaM 7 Kilacca,
BaXXHO 3HATh MPOTPaMMy 5—6 KJIacCOB IO TaHHOMY Kypcy. [1oatomy HEoOXoAMMO 1o~
3HAKOMUTBCS C YIeOHUKAMM TSI 5—6 KJTacCOB U CUCTEMOM 3TaJIOHOB (CITOCOOOB Jeii-
CTBMI1), KOTOPBIE yYalllMecs U3yYrIv B Ha4yaabHOM IIIKOJIE.

Kpome Toro, ¢ yuuteneM HayallbHOW ILIKOJAbI HEOOXOAMMO OOrOBOPUTh, Ha
KakoM ypoBHe peanu3oBbiBaiach TJIM (06a30Bblii, TEXHOJOTMYECKUIH, CHUCTEMHO-
TEXHOJIOTMYECKUIT), KaKIUM 00pa3oM IIjia B Kjiacce paboTa Haj BhIpaXeHUIMU, hopMy-
JlaMH, 3ala4aMy U YPaBHEHUSIMU, HA KAKOM YPOBHE U3y4YallUCh TEMbl, KOTOPbIE UMEIOT
MPOTECBTUUECKUI XapaKTep U HE BXOSIT B CUCTEMY aIMUHUCTPATUBHOTO KOHTPOJISI.

B HacTosiiee BpeMs pa3paboTaHbl BaApUAHTHI CLIEHAPHEB YPOKOB IS 7 KJIACCOB
10 KypCy MaTeMaTUKU «YUyChb YUYUThCS», peausyonmx TIAM u obecredyeHHbIX T1IaK-
TUYECKUMU, Pa3IaTOUHBIMU U MIPE3EHTAIMOHHBIMU MaTepuaiaMu (B mporpamme Power
Poinr).

CucreMa 00y4aromero KOHTpoJis

Ha ypokax OTKpBITHSI HOBOT'O 3HAHUSI, IIPY IIPOBEACHUM O0yYaIOLIUX CAMOCTOSI-
TEJIbHBIX PabOT M BBITIOJHEHUM 3aJaHMil TBOPUYECKOTO YPOBHS OIIEHMBAETCS TOJHKO
ycreX, OIIMOKY BBISIBJISTIOTCSI 1 KOPPEKTUPYIOTCSI Ha OCHOBE OIpENeIeHUS X TPUINH
(TO ecThb MpaBuUJI, AITOPUTMOB, OIPEACICHUM, KOTOPhIE YCBOEHBI HegocTaTrouHo). Ha
ypoKax pedIeKCUH UCIIOIb3YeTCSI CAMOKOHTPOJb, OTMETKI B XKypHAaJI BHICTABJISIOTCS
1o XejaHn1o. OTMETKH 32 KOHTPOJBHYIO pabOTy BEICTABIISIOTCS BCEM YUaIIMMCSI, TIPU
3TOM YPOBEHb TPYAHOCTH MOIOMPAETCs TaK, YTOOBI OTMETKHU 4 U 5 MO cujiaM ObLIO 10~
JIY9UTb MPUMEpHO 75% yuammxcsl Kiacca.

OTMeTHM, UTO B Kypce He CTaBUTCS LIeJIb, YTOOBI KaXKIbIM YICHNKOM OBLIH BBI-
MOJTHEHBI BCe 3aMaHus 13 ydeOHuKa. O0s13aTeIbHBIM MUHMMYMOM DPEe3YJIBTaTOB 00yue-
HMUSI 10 IIpOrpaMMe SIBJISIETCSI YPOBEHb, OIPeAe/IEHHBIN B 00pa30BaTe/IbHBIX CTaHIApTaX,
a YPOBEHB, KOTOPBI XeJIaTeIbHO JOCTUYb OCHOBHO YaCTH yYaIlIMXCsT 00IIe00pa3oBa-
TeJILHOM IIKOJIBI, ONIPEACIISeTCS 3aIaHUSIMHK pasaeia «3aJadu 111 CAMOKOHTPOJIST».

Jlomamnee 3aganue

JlomalllHue 3agaHus COCTOSIT U3 ABYX YaCTe:

+ obOsi3aTesibHasl YacTh BKJIIOYAET B ce0s1 2— 3 MOCWIBHBIX IS KaXKA0T0 yJallerocs

3amMaHus TpuMepHO Ha 30 MUH CaMOCTOSITEIbHOM PaOOTHI yUaIIMXCS,;

* HeoOs3aTesibHas 4YacTh — MO 1—2 NOMOJHUTEIbHBIX 3aJaHUSI.

B xauecTBe 00s13aTeIbHON YaCTH TOMAIIIHETO 3aJaHusl yYUTEJIeM BBIOMpaloTCs 3a-
JaHus U3 pasaena, oTMedeHHOro 0ykBoi «/I». C yyeToM BO3pacTHBIX OCOOEHHOCTEN
yJaImmxcs peKOMEHIyeTCsI IIPUBIIEKATh K OTOOPY JOMAIITHETO 3aJaHNsI CaMUX yJIalliX-
cs. B kauecTBe HeoOsI3aTENBLHOM YaCTU JOMAIIHETO 3alaHUs MOXHO MCIOJIb30BaTh 3a-
JaHus u3 pasaena «Cr.
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CamompoBepKa ydanuuMucs o0s3aTeJIbHOM YacTU JOMAITHUX 33JaHuil, KOppeK-
111 OMMOOK U BHICTABJIIEHUE B TETPAJM OTMETOK MOXKET OCYIIECTBISIThCS B Hadase
ypOKa CaMUMU yYalllMMUCS TI0 TOTOBOMY 00pas3iLy, TIpeICTaBIeHHOMY YUYUTEIEM C T10-
MOIIIO TTPe3eHTAIMiA, KOTOCKOTA, MEPEHOCHBIX TOCOK U T.1. Torma rnpu npoBepKe Te-
Tpaseill yauTesb OLIEHUBAET JIUIIh MPABWIBHOCTh CAMOTIPOBEPKH.

JlOTIOTHUTENTbHYIO YacTh TOMAIITHETO 3alaHusI PEKOMEHAYETCST TTPOBEPSTh UHIM -
BUnIyanbHO. [TpaBuibHOE pellieHue 3a1a4 Ha CMEKaJIKy yJalliecs 1Mo 3aIaHUI0 YUUTEsT
0o(OpPMIISIIOT Ha JIMCTKAX, TTOCJIe YeTO OHU BBIBEIIMBAIOTCSI B KJlacce ¢ yKasaHueM da-
MWINI T€X, KTO BEPHO PElIn MpeIIoXKeHHbIe 3anayu. [1pu olieHKe 3TUX 3a1aHUi BbI-
CTaBJISIIOTCSI TOJTBKO TIOJIOXKUTETbHBIE OTMETKH.



MeToauuyecKkne peKOMEHIAIMH
K OpraHM3anuy y4eoHoro npoiuecca

InaBa 1. IlocTpoenne MaTeMaTHYECKOM TEOPUH

OcHoBHbIE CcOJepKATEIbHBIE HEJTU:

* TIOBTOPUTD M CUCTEMAaTU3UPOBATh 3HAHUS YJAIIIUXCs, TTOJTyYeHHbIC UMM B Kypce
MaTreMaTUKN 5—6 KJIaccoB;

* chopMupoBaTh MpeaCTaBICeHNE O MATEMAaTUYECKOM METO/IE MCCICIOBAHUS pe-
aJTbHOTO MMpa (YTOIHUTH IIPEACTABICHUS O METOIEe MAaTeMaTHIIECKOTO MOIEIIH -
pOBaHUS, O MATEMAaTUYECKON MOJIENN);

* chopMupoBaTh yMEHNE TPUMEHSTh YTOUYHEHHBII AJITOPUTM PELICHUS 3a7a4 Me-
TOAOM MaTeMaTUYECKOTO MOJIETIUD OBAHUS;

* ccopMUpPOBaTh MpeCcTaBlIeHNEe 00 aKCMOMaTUYECKOM METOe ITOCTPOCHUS Ma-
TEMATUYECKOM TEOPUU;

* YTOYHUTD U CUCTEMATU3MPOBATh U3BECTHBIC YIAIIIMMCSI METOIBI TOKA3aTeIbCTBA
MaTeMaTUIECKUX YTBEPKIACHUI 1 TTO3HAKOMUTD YIAIINXCsI C METOIOM J0Ka3a-
TEJIbCTBA OT IIPOTUBHOTO;

* YTOYHUTb MOHSTUS AEJIUMOCTU, TIPOCTOTO ¥ COCTABHOTO YK CJIa, U3YYUTh BOIIPO-
Chbl IGIMMOCTH, CBSI3aHHBIE C JAHHBIMU TMTOHATUSIMU M CUCTEMaTU3UPOBATh UX C
YK€ U3BECTHBIMU.

B nepBoii rmaBe 7 Kj1acca paHee M3yYeHHbII MaTeprall MOBTOPSIETCS MapasjieIbHO
¢ u3yyeHueM TeMbl «ITocTpoeHre MaTeMaTHYeCKO TEOPUU», UTO ITO3BOJISIET TOBTOPUTH
KJII0YEBbIE TeMbI 5—6 KJ1acCOB B MHTEPECHOM I yyainuxcs ¢opme. Takum oGpasom,
y4JaImmecss UMEIOT BO3MOXHOCTh BCTIOMHUTD paHee M3YUYeHHBIN MaTepral, BEIIBUTH U
YCTpaHUTH BO3MOXHEIE TIPOOEIBI B 3HAHMSX, HO IIPH 3TOM «HE TOITYYTCS Ha MECTE»,
a TIPOJBUTAIOTCS BIIEPEH, CYIIECTBEHHO PACIIMPSIS CBOU MPEACTABICHUSI O MaTeMaTU-
YEeCKOM METOJIE MCCIEAOBAaHUS PEaIbHOrO MUpa. DTOT MPUEM «ITOBTOPEHUS C NTPUOaB-
JIeHUEM» KCITOJIb30BaJICS M B Hayajie IMSITOro, M B Havyasle IEeCTOro KJIacCoB — OH Xe
MpUMEHSIeTCS U B CEIbMOM KJiacce.

CrenyeT IOHUMAaTh, YTO OCHOBHOI 11€JIbIO U3YYEHMS 3TOH IJIaBhI SIBJISIETCS ITOBTO-
peHue, TO3TOMY M KOHTPOJIbHAsI paboTa Mo e colep:KaHNI0 B OCHOBHOM CBOEH 4acTH
KOHTPOJIMPYET KJII0YEeBbIe BOIIPOCHI 5—6 KJIACCOB: HABBIKU BBIUMCICHMI C pallMOHAJIb-
HBIMU YMCJIAMH, PEIICHUS YpaBHEHUM 1 Ip. DTUM Xe BOIIPOCaM YIeIIeTCSI BHUMaHHE
U B pasaene «3aaadu sl CAMOKOHTpoJIS K [1aBe 1».

M3y4das nepByio m1aBy, ydaliuecs JOJKHbBI MOATOTOBUTHCS K U3YUYEHUIO COepKa-
HUJ crenyonleit raBel « BBeaeHre B TEOPHIO AETUMOCTH» , TO3TOMY U3 pasaesa s Mo-
BTOPEHUS YUUTEIIO0 PEKOMEHIYETCSl OTOMpPaTh 3aJaHusl Ha TPUMEHEHUE CBOMCTB JIeIu -
MOCTH, TPU3HAKOB JAETMMOCTH, COOTBETCTBYIOIIMX ompeaeacHuii (NeNe 42, 58 u op.)

XapakTepucTHKA JeITeTbHOCTH YYAIIUXCs
ITpu uzydyeHM comepkaHusl yJalmecs:
* N08MOpAIOM U CUCMeMamu3upyrom NoJy4eHHbIE 3HAHUS;
* UCNO0Ab3YIOM MATEMATUUYECKYIO TEPMUHOJIOTHIO B YCTHOM U MUCbMEHHON peyu;
* cocmaeaaiom MaTeMaTUIeCKe MOJIEJIU peaJIbHbIX 3a4a4;
* UCNOABb3YIOM CXEMBI U TaOJIULIbI;
* CmMpoam U 8bINOAHAIOM AJITOPUTMBI YTEHWS, 3aTTMCU U COCTABJICHUS BIPAKCHUI;
* pabomarom ¢ pa3INnIHbIMU MaTEMAaTUYECKUMU MOJIEJISIMU;
* pewiarom TEKCTOBbIE 3a1a4H;
* pewiaiom TIPOCTEUIIINE YPABHEHUS
* 8bINOAHAIOM NEWCTBUS C PAMOHAIBHBIMU YU CJIAMU;
* onpedeasiom 8ud, NICTUHHOCTDb BBICKA3bIBAHUSI, CIMpPOsm OTPUIIAHNE JIOXKHBIX BBI-
CKa3bIBAHUIA;
* UCNOAB3YIOM METOIBI IIPOO 1 OIIMOOK M TTOJTHOTO Tiepedopa IS pellieHUsT ypaBHEHUIA.
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§ 1. MaremaTnyecKoe MOJeJUPOBaHNE PEATbHBIX
NpoLeccoB

I1. 1.1.1. MATEMATUYECKAS MOAEAB PEAABHOM 3AAAUUN
OCHOBHbBIE COA€EpPKXaTeAbHBIE IEAN:
1) Ymounumpe nonAmMue MmamemMamu4eckoro moge-
AUPOBAHUSA U er0 3MAnos;
2) [loBmopums U ymouRumb QArOpUINM pelenus 3a-
gau MemogoM MameMamuieckoro MOgeAupoOBanUs,;
3) TperupoBamp ymMeHU€e NPUMEHSAMb HOBblE WLATU
aAropumma gas peulenus 3agay;
4) TperupoBamp ymMeHUe Yumamp U 3aNUChIBAMb
OyKBeHHble BBIPAXKEHUSA, BBUNOAHAMB npocmeu-
wue npeobpasoBaHUA OYKBEHHBIX BblpakKeHull,
Haxogump UX 3HQUEHUsA NPU AHHbIX 3HAYeHU-
Ax OYKB; 3aKkpenumsb gelucmBus C geCAMmUuiHbIMU
gpobAaMuU U OmMPUUAMEAbHbIMU HUCAQMU; peule-
HUe ypaBHEHUU, peuwleHue NPOCMAbIX 3agayd BUga
a+ b=c, ab= ¢, Ha pa3HOCMHOE U KPAmMHOE CPAB-
HeHUe; 3aKpenump peuleHue 3agai C NOMOUbIO
ypaBHeHUl.

Oco0eHHOCTH U3yYeHus1 Y4eOHOro CoepKAHUS

B marom Kiracce yyanirecs: OJIYYIIIN TIPEACTaBICHNE O MaTeMaTUISCKON Moie-
JIN, TIPY PEIICHUH 3a1a4 OHM COCTABIIsUIM Pa3IMYHBIC MOJIEIN: BEIpaXKeHEe, YypaBHEHHE,
napy ypaBHeHUM. [IITUKIIACCHUKY TTOJIYYHIIH OITBIT ITOCTPOCHUSI MaTeMaTHIECKOM MO-
Ieau U pabOoTHI ¢ Heil. B KoHIIe mecToro Kiracca yJaiimecst BO3Bpallalich K MOHSTHIO
MaTeMaTUIECKOTO MOAEIMPOBAHNS, OBUIM BBIACICHBI TPM €I0 OCHOBHEIX 3Tama. [1pu
peIIeHNH 3a71a9 ¢ ITOMOIIBI0 YpaBHEHMS yJalirecs: (haKTHIeCKH MCITOIb30BaIM JacT-
HBII clTydail aifoprTMa MaTeMaTUISCKOTO MOISIMPOBAaHMS (HAa3bIBAJI OHU €TO ajiro-
PUTMOM DPEIICHMS 3a1a4 C TIOMOINBIO YpaBHEHUIA).
B maHHOM ITyHKTE M3BECTHBIM yYaITMMCS aJITOPUTM PEIICHMS 3a1a4 METOIOM Ma-
TEMAaTHIEeCKOTO MOACIMPOBAHMS YTOUHSIETCS TPEMsI HOBBIMM IIIaTaMM:
* OIIpeAeINTh MHOXECTBO 3HAUYCHU, KOTOPhIE MOTYT IIPUHUMATh HEU3BECTHHIC
BEJIMYMHEL;
* IIPOBEPUTD, YTO KAXKIBIA 3JEMEHT YCJIOBHS 3ada9M OIKMCAH COOTBETCTBYIOIIM
YpaBHEHUEM;
* 3aDMKCUPOBATh NICKOMYIO BEJTUIMHY.
VYyamuecs: oOpPMIISIIOT COCTAaBJICHHYI0 MaTeMaTHYECKYI0 MOIENb IT0-HOBOMY.
Tak, HarpuMep, Ipu pemeHnH 3agadar Ne 3 (a) ygamimecs: B KaueCTBe MaTeMaTHIeCKOM
MOJIEJIN paHee 3aImrcain OBl TOJBKO YpaBHEHUE

x+ (x+49,58) + (x — 178,92) = 700,46.

Ter[epb MaTeMaTUyeCKO MOZIETBIO GYHCT CUCTEMA, KOTOpas COCTOUT HE TOJILKO U3
YpPaBHEHW, HO U HEPABEHCTBA, MOJIYYEHHOTO U3 aHAJIN3a MHOXECTBA 3HAYEH U, KOTO-
PbIE€ MOXKET MPUHUMATD X. ITomumo 3TOTO 37€CH XXKE (1)I/IKCI/IpyeTCH nCKoMas BEJINYMHA.
MaremaTtudeckasi MOAe/Ib UMEET CJIEYIOIU I BUA.

X+ (x+4958)+ (x — 178.92)= 700 46
— [x—1789

]
=l

x=0
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MaremaTtuyeckasi MOZIEJb, KOTOpasi COCTaBJSIETCS yYallUMUCS 1O HOBOMY, YTOY-
HEHHOMY, aJITOPUTMY, €€ 0(DOPMJIEHUE, TTOMOTAIOT U30€eXaTh TUMTMYHBIX OLIMOOK y4a-
LIKMXCS MPU PELIEHUU 33[1a4 METOJOM MOJEIUPOBAHUS.

YacTo mosydyeHHbI KOpPEHb YPaBHEHUS, COCTABJICHHOIO MPU PEIIEHUN 3aJa4H,
elle He SIBJIIeTCs OTBETOM K Heil. Dukcaius 3HaueHUsT BETMYUHBI, KOTOPYIO TpeOyeTCst
HaWTU, HE IACT yJalieMycs «3a0bITb» O BOIIPOCE 3a/1a4y U, KaK 3TO ObIBAET, aBTOMATH -
YeCKU 3aMrcaTh HaliIeHHbIN KOPeHb YpaBHEHUSI B OTBET K 33a4e.

OrnpeneneHrne MHOXeCTBAa 3HAUYEHUI, KOTOPbIE MOTYT IPUHUMATh HEM3BECTHHIE,
U BHECEHUE ATUX COOTHOLUIEHUI B MAaTEMATUYECKYIO0 MOJEIb HApPaBJIeHO Ha MPEeaoT-
BpallleHNe ellle OJHON PAcCTIPOCTPAaHEHHOW OMIMOKM y4yaluxcs: HalIEHHOe pelleHre
HE COOTHOCUTCS YYallIUMUCS C PEAIbHBIM MPOLIECCOM U OE3MyMHO 3aMMUChIBAETCS UMU
B OTBET (BCIIOMHUM BCEM U3BECTHBIE 1,5 3eMiiekorna).

VYyaiuecsi 3HaKOMSTCS CO 3HAKOM CUCTEMBI, KOTOPBIA 03HAYAET, YTO BCE COOT-
HOIIIEHUS, OTMEYEHHbIE (PUTYPHON CKOOKOM, NOJKHBI BBIIOJHATHCS OJHOBPEMEHHO.
Ha nanHom aTamne ¢ yyaimmmucs pacCMaTpruBalOTCs CUCTEMbI YpaBHEHUI C OTHOM Tiepe-
MEHHOU M CUCTEeMBI C IByMsI 1 DoJiee TepeMEHHBIMU (TaK1e CUCTEMBI PEIIAIOTCSI METO-
JIOM TIOICTAHOBKY U NaJbHEWIIIEro MpUMeHEeHUsI MeToa riepedopa). Perenue cucrem
BTOPOTO BUJA Ha JAHHOM 3Tare SBJSEeTCS 3alaHWEM ITOBBIIIEHHOW CJIOXHOCTU U HE
BXOJIUT B 00s13aTe/IbHBIE PE3YJIBTAThI 00YUYEHUS.

[Hanee npeyaraeTcs 0CHOBAa YPOKOB OTKPBITUSI HOBOTO 3HAHUS B TEXHOJIOTUHU [IESI-
TEJbHOCTHOTO METOAA.

YDOK. MaremaTudyeckasi MoJeb peanbHOi 323249

Hoeoe 3nanue

YTOYHEHHBIIT AITOPUTM PEIIcHUST 3a1a4 METOIOM MaTeMaTUIECKOTO MOICTMPOBAHMS.

Axmyaauzayus

Iloémopump: 3TATIBl MATEMAaTUYECKOTO MOJCTMPOBAHUS M aJITOPUTM pEIICHUS 3a-
a4 METOIOM MaTeMaTUIeCKOTO MOIETUPOBAHUS.

3aodanue na npobnoe oeiicmeue

JIOTIOJTHUTD aJITOPUTM pEIIeHUs 3am1ad METOIOM MaTeMaTHIECKOTO MOICINPOBa-
HUSI HOBBIMU LIATaMU.

Dukcauus 3ampyoHenus

MBI He MOXKEM TOTIOJTHUTD HOBBIMHU IIaraMU aJITOPUTM.

MBI He MOXXeM 00OCHOBATh TO, YTO MBI JOTIOJTHIIN aJITOPUTM BCEMM HYKHBIMU
IIaraM# U TO, YTO 3TH IIIary ITPaBWIbHEIE.

Durcauus npusunst 3ampyoHenus

He 3HaeM, Kakue ele marv TpeOyloTcs T pelleHrs 3aJa4 METOIOM MaTeMaTH -
YeCKOT0 MOJIETUPOBaHUS.

Ileav desmeavnocmu

ITocTponuTh HOBBIM AJTOPUTM pPEIIeHUS 3agad METOIOM MaTeMaTHUYECKOTO MOJIe-
JINPOBAHMSI.

Imanon'

‘YTouneHHbIi AJITOPUTM pelIeHuA 3a1a49 METOA0M MATEMATUYECKOIro MOAC/TMPOBAHUA

I. ITocTpoeHue MaTeMaTHYECKOI MOETH

1) BHuMaTenbHO MpoYnuTaTh 3aJayvy.

2) OnpenennTh, KaKre BETMYMHBI U3BECTHBI M KAKME HAaI0 HAUTH.

3) I[IpoBepuUTh COOTBETCTBUE EAMHUILL U3MEPEHUS BEJIMUMH.

4) BriOpaTh HEU3BECTHBIE BEJIMUMHBI M BBECTH ISl HUX OYKBEHHbIC 0003HAUEHUSI.

5) OnpenenuTh MHOKECTBO 3HAY€HUI, KOTOPbIE MOTYT IIPMHUMATh HEM3BECTHBIC
BEJIUYUHBI.

' Dranonsl npuseneHsl Ha CD auckax co clieHapusMU YPOKOB JUts 7 Kjlacca.
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6) YCcTaHOBUTD B3aMMOCBSI3M MEXIY BEJIMYMHAMU.

7) CocTaBUTH ypaBHEHUE U OOOCHOBATH €T0.

8) IIpoBepuTh, UTO KaXKIblii SJIEMEHT YCJIOBUS 3aJa4i OMTMCaH COOTBETCTBYIOIIUM
ypaBHEHUEM.

9) 3aduKcupoBaTh UCKOMYIO BETUYMUHY.

I1. PaboTa ¢ MaTeMaTHYeCKOil MOIEIbIO

10) HaitTu Bce pelreHusI, yIOBIETBOPSIONINE IIOCTPOCHHON MOIEIIH.

I11. ITpakTHYeCKHii BHIBOI

11) I1poBepUTh COOTBETCTBUE MOJTYYEHHOTO OTBETA BOIIPOCY 3a1auM.

12) YoenuThCest, 9To TMOTYIeHHBIE PEIIICHHSI COOTBETCTBYIOT CMBICITY 3adadm.

[MpuBeneM npumepbl penieHuii HEKOTOPHIX 3alaHUA.

Ne 2 (0)
ITycTh X — HEOOXOAMMOE KOJUYECTBO SIUII.
ITo ycnoBuro 5(x — 3) — 2x Ha 5 GoJIpIIIe X, T. €. paBHO X + 5.

CocraBuM ypaBHEHUE:
Sx—3)— 2x=x+ —
x—15—-2x=x+52%=15+5=2x=20=x=10,10e N

310 =30 (4.) — ynoBI. yCJIOBUIO 3aa4
Omeem: Hy>XHO B34Th 30 SIUII IUIST IIPUTOTOBIICHUSI TPEX ITUPOTOB.

Ne 2 (B)
Bricora,m BricoTa, nmocie
YKa3aHHbIX H3MEHEHHIi, M
OcraHKHHCKag OamHs x+216 3(x +216)
Diicdenena damms x,x€Q, x— 134

I[lo ycnoBuio, cymMMa BeIMUMH Tocjie udmeHeHust 3(x + 216) u x — 134 paBua 1810.
CocraBUM ypaBHEHMUE:!

3(x+216) + (x—134) = 1810,x€Q, 5 | 1 +216-2

3(x+216) + (x—134) = 1810,x € 0, _

3x+ 648 + x—134=1810 @ 4x + 514 = 1810 © 4x = 1296 © x = 324

324 + 216 = 540 (m)

Omeem: BbicoTa OCTaHKMHCKOI OalHu — 540 M.

Ne 5 (a)

I.(x+y=12,xe N,ye N

y=5h+4,be N
IL (5a+3)+ (5b+4) =12

S(a+b)=5

atb=1

x=50+3=3 WA x=51+4=9
y=5-1+4=9 y=5-0+3=3

II1. 3 1 9 yooBIETBOPSIIOT CMBICITY 3aIaul: SIBJISTIOTCSI HaTypaJbHBIMU. [1pn HeHa-
TypaJIbHBIX PEIICHUSIX 3a/1a4a O ACJIMMOCTH TePSIET CMBICIT.

Ne 5 (0)

ITycTb x M y — cKoMble yucia, x € N, y € N, T.K. B YCJIOBUM TOBOPUTCS, UTO YUCTIa
HaTypajibHble. [To yciaoBuio x + y = 28. O603HaUMM HEMOJIHbIE YACTHbIE COOTBETCTBYIO-
mux yncel a 1 b. Torma mo opMyJie IeJeHMS C OCTATKOM UMeeM

x=8a+5,y=8b+7,tnea,be N.
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CocTaBUM MaTeMaTUIeCKyI0 MOMIEThb U 3a(UKCUPYEM UCKOMBIE BETMINHBI:
x+y=28,xe N,ye N

X, y="1
y=8b+7.beN 4

Bce B3amMoCBsI3M, 3aJaHHEBIC B YCJIOBUM 3alaud, OMMICAHBI COOTBETCTBYIOIIUMU
YpaBHEHUSIMH.

(8a+5)+ (80 +7)=28;

8(a + b) = 16;

atb=2;

a=b=1;(rnx.a,beN)

x=8+5=13;

y=8+7=15;

13eN,15e N

Omeem: 13 n 15.

Nell (0)

I1ycTb X yen. — nepBoHaYaIbHOE KOJIMUYECTBO Jtojeit B BaroHe. x € N. [1ocye Toro,
KaK M3 Hero BHIIUIM 9 JeoBeK, a Bouuiu 17, B BaroHe cTtayjo x — 9 + 17 gen., 94To 1Mo
yciioBuio B 1,5 pa3a 6osbliie, 4eM X.

CocTraBuM MaTeMaTUUYECKYIO0 MOJEb 1 3apUKCUPYEM UCKOMYIO BEJIMUMHY:

X—9+17=150xEN .

Bce B3auMOCBsI31, 3aaHHbIE B YCJIOBUM 3aJa4M, OIKMCAHbI JAHHBIM YPABHEHUEM.
x+8=1,5x=0,5%x=8<=x=16,16 e N

1,5+ 16 = 24 (4en.) — yIOBIETBOPSET YCIOBUIO 3a1a4K

Omeem: ctano 24 yenoBeka.

Ne 14
312 —T -21,6 — 0; —15,2 — IT; —10,2 — O; —5,7 — J1; —=3,9 — 0; 20 — [} 2
23— W1;23,7— 4.

Ne 15*
ITyctb ObLTIO X yuyeHUKOB. X € N. Kaxnplii u3 HUX oOMeHscs dororpadpusiMu
¢ (x — 1) moabpmu. 3HAYUT, Bcero 06MeHOB ObUTO X(x —1), YTO MO yCI0BUIO paBHO 650.
x(x —1) =650
x€eN
Pemenue:
Metonom 1po6 u o1mKboK yoexmaeMmcs, opu x = 26, 26 - 25 = 650 (). s Ha-
TypaJIbHbIX 3HAYEHUI X:
ecian x < 26, o x(x — 1) < 650;
ecan x > 26, o x(x — 1) > 650.
3Ha4uT, perieHue eTMHCTBEHHOE.
Omeem: 26 y4EHUKOB.

Ne 16*
IlycTh njMHa HEMOABMIKHOIO 3CKAJIaTOpa paBHA @ CTYIIEHEK, CKOPOCTh MaJIbuMKa
V CT./el., a CKOPOCTh 3cKajlaTopa — X CT./ell.
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CkopocTb IBHKEHHS MaJIbYMKAa, CT./el.
HenoaBuskHEBII 2cKanaTop %
JBUKeHWE BHU3 v+Xx
JBUKeHNe BBEpX V—Xx

PaccmoTpuM aBMKeHUME MajbuMKa M ¢ TOUYKM 3pEHHs YesIoBeKa, CTOSIIErO BHE
acKajlaTopa, U ¢ TOYKHM 3peHMs YeI0BeKa, CTOSIIETO Ha CKaJaTope.
Bpewms aBuxkeHus:

Ha 3CKaJjiarope BHE 3CKaJjiaropa
45 a
v v+x
225 a
v V—X

— 3HA4YWT, BpEMEHM Ha JIBUXXEHHE BBEPX OH 3aTpaTuj B 5 pa3 Oosblie.BpeMs
BeJMYMHA ITOCTOSIHHAST KaK JUISl HaOIromaTelIsl Ha 3cKajgaTtope, Tak U JJisd HabJoaaTes

CO CTOpOHBIL. 3HaUNT, —4— B 5 pa3 OOJIbIIIE .
V—X

MOXHO COCTaBUTh PaBEHCTBO: —4 = 34
y—x vtx

4_= 3 = sy+x=5@rv—x)=d=6x=v=1,5x,
vV—x Vv+tx

T. €. CKOPOCTb MajiburKa B 1,5 pa3a 00Jbliie CKOPOCTH 3CKajaaTopa.
Bpems BeuurHa MOCTOSTHHAS Kak JUIsl HabtoaaTe sl Ha 3cKajlaTtope, TakK v JJIs1 Ha-
OJIFomaTelIsI CO CTOPOHEI (BOCIIONB3yeMCS BEIPAXKEHUSIMU TSI BDEeMEHY OBVKCHUS BHU3):

45 = _a
% v+x

OTCIOJIa, a= ﬁv-i-_x)_’ II0ACTaBMM B 3TO PaB€HCTBO IMOJYYCHHOC BbIIIIC COOTHO-
v

=1 =455x+tx) = _4525x =7
meHue v=1,5x , noay4um a %x 5 5

Omeem: T5 cTyIieHeK.

I1. 1.1.2. OCHOBHBIE TPEBOBAHUS K MATEMATHIYECKOT
MOAEAU

OCHOBHbIE COA€EpPKXaTEeAbHBIE IIEAN:

1) copmupoBampb npegcmaBreHue 00 OCHOB-
HbIX MpeOOBAHUAX K MameMamuieckol MogeAu:
HenpomuBOpeduBOCMU U NOAHOME;

2) ymouHumb GAropumm peuleHus 3agai Memo-
goM MameMamu4ecKoro MOgeAupoBanusA;

3) mpernupoBamp yMeHUE NPUMEHSAMb HOBblE WATU
aAropumma gas peulenus 3agay;

4) noBmopums: Memogbl pabombl C MamemMamu-
yeckumMu MogeasaMu — Memog npob u owubok,
memog nepebopa, BUghl BbICKA3bIBAHUU,; NOHAMUE
OmMpPuUQHUA BBICKA3BIBAHUS, CNOCOOBl peuleHus
npocmetiulux HepABEHCMB;
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5) mpeRupoBamb yMeHU€E BBINOAHAMbB gelcmBuA
C OOBLIKHOBEHHBIMU U gecsmuiHbliMu gpoobsamu,
ompuyameAbHbIMU HUCAGMU; YMeHue pewamb
npocmeliviue ypaBHeHUs U HepABEHCMBA, pe-
wamb cocmaBHble 3agaiu C UCNOAb30BAHUEM BCEX
OCHOBHBIX BUGOB NPOCMABIX 30gay, pewuams 3aga-
4u ¢ NOMOWbI0 YPABHEHUU,; yMeHue onpegeAsms
BUQ BBICKA3bIBAHUS U CMPOUMb OMPUUAHUE equ-
HUYHbIX BbICKA3bIBAHUL, 00U UX BbICKA3bIBAHUL U
BBICKA3bIBAHUU O CyuleCmBOBAHUU.

Oco0eHHOCTH U3yYeHus1 yY4eOHOro ColepKAHUS

VYyarecst 3HAKOMSITCSI C OCHOBHBIMHU TPEOOBAaHUSAMHU K MaTeMaTHIECKOM MO,
MaremaTtnaecKast MOIEJIb TOJKHA YIOBIETBOPSATH TPEOOBAHMSIM JOCTATOYHOM ITPOCTO-
THI M JOCTATOYHOM TMOJTHOTHL.

B cBs13u ¢ TpebOBaHMEM MOCTATOYHON ITOJTHOTHI K MaTeMaTHMUECKON MOAENTN all-
TOPUTM pEIICHUS 3aJa4 METOIOM MaTeMaTHMYECKOTO MOIEIMPOBAHUS YTOUHSIETCS eIle
pa3. IIpy mocTpoeHNN MaTeMaTUYEeCKOM MOJIEIN yJalldecs ydaTcsl YCTaHaBJIMBaTh TE
B3aMMOCBSI3U MEXIY BeJIMYMHAMM, KOTOpPbIE 3aaHbl B YCJIOBUU HE SIBHO, @ BOSHUKAIOT
13 CBOMCTB MOAEJIUpPYeMOro oobekra. Tak, Hanmpumep, npu peieHun 3agaun Ne 18 (a)
yyalMMMKcs OyeT HaineHa aiuHa joMaHoit AD: AB+BC+ CD=2,4+ 2+ 3=17,4 (cm),

OIHAKO BCE MONBITKHU yYaIIUXCS IIOCTPOUTD 3TY JIOMaHyI0, BeimojiHsst Ne 18 (6) ocra-
HYTCSI HeyoadHbIMUA. Bemb mpu cocTaBlieHMM MaTeMaTUYeCKON MOIEIM ydalluecs He
YUIU BaXKHOTO CBOMCTBA MOAEIMPYEMOTO OOBEKTA: IJIMHA JIF000 JIOMaHOI OOJIBIIIE pac-
CTOSTHUSI MEXIY €€ HadaJIOM ¥ KOHIIOM, ¥ IIPU PEIICHUHU 3aJa9yl yIallrecs MOIydIn
JIOMaHYI0, KOTOpasl He CYIIEeCTBYeT. BEITTOTHEHIE 3TOTO 3aHaHMsT MOXKHO HCIIOJIB30BaTh
IUIST TIpOOJIeMaTH3aIM HeOOXOMMMOCTH YTOUYHEHUSI aJITOPUTMA HOBBIM IIIaTOM: «yCTa-
HOBUTH B3aMMOCBSI31 MEXKITy BeJIMIMHAMH (SIBHO 3aJaHHBIEC B YCIIOBUM 1 BO3HUKAIOIIINE
W13 CBOMCTB MOAEIUPYEMOTO OOBEKTA)».

Jlist oTpa®OTKM HOBOTO IlIara ajropuTMa MCIIOJb3yeTCsl U OPYyroil reoMeTpuue-
CKUIl MaTepuaj: CBOMCTBO YIJIOB TpeyrojbHMKa. IuIoTe3a maHHOIrO CBOICTBa ObLIa
copmynupoBaHa yyalllMMUCS elle B HaYaJlbHOM IIKOJE MPU UCCIAEIOBAaHUU CBOMCTB
TPEYrOJIbHUKA, CJIeTyeT 0OTOBOPUTD C YYEHUKAMU, YTO 3Ty TUIIOTE3y OHU TOKAXKYT M03-
Ke Ha ypoke reomeTpun (Ne 19).

I1pu HaxoxXaEeHUU pelleHU I MTOCTPOSHHOM MaTeMaTUUYeCKOM MOJEN YYallluMUCS
TIOMUMO TPAIUIIMOHHOTO METOIAa PAaBHOCWIBHBIX IIPe0oOpa30BaHUIl MCIIONB3YETCS Me-
Tox Iepebopa. PazdbepeM ero mpuMeHeHNe Ipu pemreHnn 3amadan Ne 20.

Hanee Bam npemnaraercss o0CHOBa YPOKOB OTKPBITHSI HOBOTO 3HAHUS B TEXHOJIOTUU
JIEeATeIbBHOCTHOTO METOIA.

Ypok. TpeOoBaHKe 10CTATOYHO MOJTHOTHI K MATEMATHYECKOI MOIEIN

Hoeoe 3nanue

TpeGoBaHME TOCTATOYHOI MOJHOTHI MaTEMaTUYECKONW MOMIEIU. YTOUHEHHBIN al-
TOPUTM pELICHUS 3a71a4 METOIOM MaTeMaTUYECKOTO MOIETMPOBAHMSI.

Axmyaauzauus

Tlosmopump: anropyuT™M pelleH s 3a1a4 METOIOM MaTeMAaTUUECKOrO MOIEIMPOBAHUSL.

3aoanue na npobnoe deilicmeue

Bamaga Ne 17.

IMocTpoiite Takyio MaTeMaTUYECKYIO0 MOJIENh K 3a/1a4ue, YTOObI OHA YIOBJIETBOPSLIA
TPeOOBAHUIO TOCTATOYHON TTOJTHOTHI.

Dukcauus 3ampyoHenus

He cMoriy mocTpouTh Hy:KHYIO MATEMaTUYECKYIO MOJEb.

He cMorim npaBuIbHO ITOCTPOUTS.
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He cMmornmu o6ocHOBaTh, YTO ITOCTPOCHHAS MaTeMaTHdecKash MOICIh ICUCTBU-
TEJILHO YIOBJIETBOPSIET TPEOOBAHUIO JOCTATOYHOM TTOJIHOTHI.

Durcauus npusunsvt 3ampyoHenus

He 3Haem, B yeM 3akimoyaeTcs TpeOOBaHME TOCTATOYHOM MOJHOTHL, Y HAC HET all-
TOPUTMAa MOCTPOCHUS JOCTATOYHO ITOJTHOM MaTeMaTHIeCKOM MOICIIH.

Ileav desmeavnocmu

V3HaTh, B yeM 3aKJI04yaeTcs TpeboBaHKe TOCTaTOUHOM MOJHOTH MaTeMaTUYECKOMN
MOJIEJIN; HAyYUTHCSI CTPOUTH MAaTEMAaTUUECKYIO MOJIE/Ib, YIOBICTBOPSIONIYIO JAHHOMY
TpeOOBAHUIO.

Imaaon

TpedoBaHUe T0CTATOYHOI IOJHOTHI MATEMATHIECKOI MOIETH

MaremaTndeckasi MOHAENb YIOBIETBOPSET TPeOOBAHMIO JOCTATOYHON TOJHOTHI,
€CJIA OHa COIEPKUT BCE CYIIECTBEHHBIC IS PElIeHUs 3amadyd TpeOOBaHUSI, KOTOPHIE
CIEAYIOT KaK M3 YCJIOBMS 3aJauM, TaK U U3 CBOMCTB MCCIEAYeMbIX 00bEKTOB, KOTOPhIE
MOTYT M HE OITMCHIBATHCS B SIBHOM BUIE.

‘YTouHeHHbII AJITOPUTM pelieHuA 3a1a4 METOA0M MATEMATUYECKOIro MOAC/TMPOBAHUA

I. ITocTpoenne MaTeMaTHYECKOIi MOIETH
1) BaHuMmaTenpHO IPOYNTATh 3a0a9y.
2) OnpenennTh, KakKre BeIMYMHBI U3BECTHBI M KaKWe HAI0 HAWTHU.
3) IIpoBepUTh COOTBETCTBUE EAUHUIL U3MEPEHUS BEJIUUMH.
4) BeiOpaTh HEU3BECTHHIE BEIMYMHbBI M BBECTH TSI HUX OYKBEHHbIE 0003HAUCHUSI.
5) OnpenenuTh MHOXKECTBO 3HAYCHUIT, KOTOPHIC MOTYT IPUHUMATH HCU3BECTHBIC
BEJIMYMHBI.
6) YcTaHOBUTDH B3aMMOCBSI3U MEXIY BeIMYMHAMU (SIBHO 3aJJaHHbIE B YCIOBUU U
BO3HMKAIOIIKME U3 CBOMCTB MOICITMPYEMOTO O0BEKTA).
7) CocTaBUTB YpaBHEHIE WM HEPABEHCTBO (OIHO WIM HECKOJIBKO) M 00OCHOBATD UX.
8) IlpoBepuUTh, UTO KaxKAblil SJIEMEHT YCJIOBUS 3aauyld OMUCAH COOTBETCTBYIO-
IIUM COOTHOILIEHUEM.
9) 3aduKcupoBaTh UCKOMYIO BEJTUULHY.
I1. PaGoTa ¢ MaTeMaTH4eCKOii MOJIEJIBIO
10) HaiiTu Bce pellieHus, YAOBIETBOPSIONIE MOCTPOSHHON MOJIEH.
II1. ITIpakTHYECKHUIi BHIBOJ
11) ITpoBepUTH COOTBETCTBME MOJIYUEHHOTO OTBETA BOIIPOCY 3a1auM.
12) YoenuthCest, 9TO MOTYICHHBIC PEIIICHISI COOTBETCTBYIOT CMBICITY 3adadm.

PaccMoTpuM perieHre HEKOTOPBIX 3aTaHMIA.
Ne 3 (a)
ITycts x THIC. py0. — BBIpyuKka B (eBpane (x > 0). Beipyuka B sgHBape Oblia
(x + 49,58) ThIC. pYO., B MapTe (x — 178,92) Thic. py0. OOI1as1 BhIpyUKa 3a KBapTaj Co-
craBUT X + (x +49,58) + (x — 178,92), uro no yciaosuto paBHo 700,46 ThiC. pyo.
CocTaBUM MaTeMaTUIECKYIO MOAEIb 1 3a(MKCUPYeM NCKOMYIO BEJIMUMHY.
x+ (x+49,58) + (x — 178,92) = 700,46
x>0
x+x+49,58 +x— 178,92 = 700,46;
3x=700,46 + 178,92 — 49,58,;
3x = 829,8;
x=276,6;
276,6 >0
276,6 — 178,92 = 97,68 (TbIC. pyo0.)
Omeem: 97,68 Thicsiu pyOJieii IOJyYMI Mara3uH B MapTe.

I x—178,92 =7
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Ne 3 (0)
ITycTh X KM IPOIIIX B TIEPBBIi AeHb, X > 0. Bo BTOpOIi meHb Tponutu (x — 4,54) KM,
B TpeTuit — (x +5,61) kM. 3a Tpu aHST OHU mpouu x + (x — 4,54) + (x + 5,61), yto o
ycioBuio paBHO 112,73 kM.
CocTaBUM MaTeMaTU4eCcKyt0 MOMIEhb U 3a(UKCUPYEM UCKOMYIO BETUUMHY.
x+ (x—4,54)+ (x+5,61)=112,73
x>0

x+ (x—4,54) + (x+ 5,61)=112,73;
x+x—4,54+x+5,61=112,73;
3x—4,54+ 5,61 =112,73;
3x+1,07=112,73;

3x=111,66;

x=37,22

37,22>0

37,22 — 4,54 = 32,68

Omeem: 32,68 kM.

Ne 3 (8)
ITycTb (habpuka BHITYCTUIA X T KIYOHUYHBIX KOHDeT, Torna x > 0. MUHaaIbHbBIX
KoHeT BbImycTru (x — 39,56) T, a cmuBouHbIX — (x +97,69) T. Bcero Tpex coptoB da-
6puka BeimycTiia (x + (x — 39,56) +( x + 97,69)) T, uTO MO YCAOBUIO paBHO 524,48 T.
Kpome Toro, n3 3amaun sSICHO, 4TO Ha (pabpuKe He MOTJIN IPOU3BECTU OTPHUIIATEIEHOE
KOJIMYECTBO MUHAAIBHBIX KOHQET, Toraa x — 39,56 > 0.
CocTaBUM MaTeMaTUIECKYIO MOAEIb 1 3a(hMKCUPYeM NCKOMYIO BEJIMUMHY.
x—39,56>0
x+ (x—39,56) +(x + 97,69) = 524,48

3x = 466,35
x=155,45
155,45 —39,56 > 0
Omeem: B aBrycte 115,89 T BBITYCTWIIM MUHIATBHBIX KOH(MET.

Ne 4 (a)

IlycTh x IIT. — KOJMYECTBO AUCKOB, KOTOPOE OKYIUT BCe pacxoibl (x € N).
«Hucrass» npubbLIb ¢ Kaxaoro aucka pasHa (250 — 50) py©.

Tornma «uuctast» npuobUIb ¢ X AUCKOB (250 — 50)x py6. Cymma Bcex pacxomoB 3a
mecsiu 50 000 + 100 000 + 200 000 + 30 000 mojizkHaA OKyMHaThes, T. €. AOJKHA ObITh paBHA
(250 — 50)x.

CocTaBUM MaTeMaTUIECKYIO MOJAEIb 1 3a(hMKCUPYeM NCKOMYIO BEJIMUMHY.

XeEN
(250 — 50)x =50 000 + 100 000 + 200 000 + 30 000 — x =7

200x = 380 000;
x=1900
1900 e N

Omeem: 1900 1uCcKOB.

Ne 4 (8)
ITycTh LieHa 3aKynku omHoro ¢poHaps x pyo., Torna x > 0. JIoxoabl OT mpomaxu
4570 ¢onapeii cocrassar 570 - 4570 (py0o.).
Pacxonpl B Mecsir coctasar (x - 4570 + 300 000 + 400 000 + 76 900) py6. Pacxomabr
OKYMAIOTCS, €CJIM JOXOIbI pABHBI PACXOAaM.
CocTaBUM MaTeMaTUYeCKYyI0 MOME/b U 3a(UKCUPYEM UCKOMYIO BETUYMHY.
x>0
4570x + 300 000 + 400 000 + 76900 = 570 - 4570 — X

——> | x—454=2

x—39,56 =7

=9
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4570x =1 828 000
x =400
400 >0

Omeem: KOMITaHUS JOJXKHA 3aKynaTh oHapu 1o ueHe 400 pyo.

Ne 7

a) UctrHHOE.

0) JloxxHoe, T. K. cpedHUM apudMETUUYECKHM Ha3bIBA€TCS YACTHOE OT JeJIeHMUS
CYMMBI 3TUX YHCEJI Ha UX KOJTNIECTBO.

B) UctuHHOE.

r) JIoxkHOE, T. K. HATypaJbHOM CTETIEHBIO 1 YUCJIa @ HAa3bIBAETCS YUCIIO @” ,paBHOE
MPOU3BEICHUIO # MHOXUTEIEH, KaXKIbIi M3 KOTOPBIX PaBeH d.

Ne 19 (2)

Tak Kak BeITMIMHBI YIJIOB ITOCIEAOBATEIFHEIC YETHBIC YMCiIa, 0003HAYNM TICPBHIi
yroJ 2x°, ToTma BTOpoit yroi paBeH 2x + 2°, a TpeTnit paBeH 2x + 4°.

OrnpeneuM MHOXECTBO 3HAYEHUIA X.

ITo ycnoBuio 2x € N . BeanuuHa yria i000ro TpeyroJbHUKA 3TO IOJOXUTEIbHOE
yncio, MeHblree 180°, 3HaunT, 0 < 2x < 180. YunThiBasg, 4TO BeJIMUMHA yIJia SIBIISIETCS
HaTypaJbHbIM YKMCIIOM, JIEBYIO YaCTh HEPABEHCTBA MOXHO OITyCTUTh, JOCTATOYHO yKa-
3aTh 2x < 180. JIBa ycI0BUSI MOXHO 3amucaTh B ogHo: X = {1; 2; 3...90}.2

Ilo ymounenHOMY an20pumMmy HY’CHO YCMAHOBUMb E3AUMOCEA3U, KOMOPble GO3HU-
Kaiom u3 ceolicme mpeyeoabHuKa (mMo2ym 0bimb S6HO He YKA3aHbl): CyMMa YIJIOB J11000ro
TpeyrojibHuKa paBHa 180°.3

Ilo ymounennomy aneopummy HYKHO 3aIIMCaTh HE TOJIbKO ypaBHEHUE, HO U Hepa-
8EHCMB0:

2x<180,2x€e N
2x + (2x +2) + (2x + 4) =180.

1lo ymounennomy anreopummy Hy>XKHO IIPOBEPUTD, UTO KaKAbIii 3JIEMEHT OIKMCaH CO-
OTBETCTBYIOIIIM COOMHOUleHUeM: B YPAaBHEHNM OIIMCAHO, YTO YIJIBI ITOCAeA0BaTEIbHbIE
YETHBIC YMCJIA, a TAKKE YYUTHIBAETCS O0IIIee CBOMCTBO BCEX TPEYTOIbHUKOB; B HEPABEH -
CTBE OMUCAHO, KAKWE 3HAUYCHUSI MOXET IIPUHUMATD YTOJl TPEYroIbHUKA

Ne 19 (3)

Tak Kak BeJIMYMHBI YIJIOB TOCJIEI0BaTEIbHBIC YKC/Ia, KpaTHbIE TPEM, 0003HAYUM
TEePBBIA yrona 3x°, Toraa BTOpo# yroi paBeH 3x + 3°, a TpeTuii — 3x + 6°.

OnpenenuM MHOXecTBO 3HaueHuit X. [1o ycioBuio 3x € N. BennuunHa yria 1ro60ro
TpeyrojibHUKAa 3TO MOJOXUTEIbHOE ynciio, MeHblee 180°, 3Hauut, 0 < 3x < 180. Yuu-
TBIBasi, YTO BEJIMYMHA YIJIa SIBJISIETCS HATypaJbHBIM YKMCJIOM, JIEBYIO YaCTh HEpaBEHCTBA
MOXHO OITyCTUTh, TOCTaTOYHO YKa3aTh 3x < 180.

Cymma ymioB 3x + (3x + 3) + (3x + 6) moboro TpeyroibHrKa paBHa 180°.

CocTaBUM MaTeMaTUYECKYyI0 MOME/Ib U 3a(UKCUPYeM UCKOMBIE BEJTMIMHBI.

3x<180,3xe N Ix=7?
3x + (3x + 3) + (3x + 6) = 130. —> | 3x+3=?
Ix+6="2?

3x+ (3x+ 3) + (3x + 6) = 180;
3x+3x+ 3+ 3x+ 6=180;

9x + 9 =180;
x+1=20;
x =19

2[IpeoOpa30BbIBATh HEPABEHCTBO U CBOIUTh ABA 3TUX YCIIOBUS K OMHOMY YCJIOBUIO HEO0S3aTeIbHO,
T.K. TaHHOEe HeiCTBUe SIBJsIeTCS (PaKTUUYEeCKU pelIeHUeM CUCTeMbl HepaBeHCTB. Ha maHHBII
MOMEHT y y4JalIuxcsl (popMHpyeTcsI yMeHUE CTPOMTh MaTeMaTHUeCKylo MoJelb 3amadu. Permras
3a/1a4y, yJaluecs MpoBepsIIOT COOTBETCTBUE HAalIEHHBIX KOPHE HEPaBEHCTBY MOACTAHOBKOM.
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3:-19 <180;3-19¢ N
57<180,57€ N
57 +3=60° 57 +6=063".

Omeem: 57°; 60°; 63°.

Ne 20 (a)

ITycTh x nep. — KOJIMYECTBO TOIOJEN, y Iep. — KOarM4yecTBO 6epes. Torma 1yooB —
Y Iep., KIEHOB — y 1ep., T. K. KOJIMYECTBO Oepe3, TyOOB U KJIEHOB OMHaKoBoe. Tak Kak
KOJIMYECTBO JIEPEBbEB MOXKET BbIPAXKAThCSI TOJBKO HATYypaJbHBIM YMCIOM, TO X € N,
y € N. Ilo ycnoBuio x Gosiee, 4eM B TPU pa3a MPEBBIIIAET YMCIIO BCEX OCTAIbHBIX IEepe-
BbEB, T. €. X > 3(y + y + y). U3BecTHO, YTO YMCJIO KJICHOB U TomoJieit MeHble 12, T. €.
x+y<12.

CocTaBUM MaTeMaTUYECKYI0 MOEb U 3a(bUKCUPYEM MCKOMYIO BETUIMHY
xeN,yeN
x>3py+yty) — x=7?
x+y<I12.

xeN,yeN
x>9y — x=7?
x+y<I12.
Haiinem perenue MetoaoM nepedopa (x € N,y € N).
Tak kak x + y < 12, TO MHOXX€CTBO BO3MOXKHBIX 3HaU€HUI COKpaTUTCS 10 x < 12,
y<l12,1e.
x={1;2;3... 11} my={1;2;3...11}.
I.Ecmmy=1,Tox>9-1=x>09.
1.1.y=1, x=10,t0 1 + 10 < 12 (n);
1.2.y=1, x=11, 0 1 + 11 <12 (7).
2.Ecmmy=2,Tox>9-2<=x>18 (x¢{1; 2; 3...11}).
3.Ecmuy>2,10x> 18 (x¢{1;2;3...11}).
Omeem: B mapke 10 Tonoseii.

Ne 20 (0)

ITycTs B 3001TapKe OBLIO X KPOKOIWIIOB, ¥ TUTPOB. TOTIa CJIOHOB TOXE X M1 00¢3bsTH —
x.x,y € N. Ilo ycnoBuio y 6osee uem Ha 11 npeBbiiiaer x +x, Tornay > 11+ x + x. [1pu
3TOM CyMMa X U y MeHblie 16.

CocTaBUM MaTeMaTUIECKYIO MOAECIh U 3a(DMKCHUPYEM NCKOMYIO BEIMINHY
y>1+x+x
y+x<16 —> x="7?
XeEN,y N

Haiinem peiieHue metogoM nepedopa.

x € N, y € N. IlpoBepnM, MOXHO JTU COKPATUTh KOJIMIESCTBO JIEMEHTOB TaHHBIX
MHOXecTB. M3 TIepBOro HepaBeHCTBa ICHO, 4TO ¥ = {14; 15; ...}. VI3 HepaBeHcTBa

y + x < 16 sacHo, uto x = {1; 2; ...14}, y = {14; 13; ...1}. Torna oba HepaBeHCTBa OyIyT
BEpHBIMU TIpH y =14,

Yro6bl cyMMa x 1 14 Obla MeHbIIe 16, x JOJDKEH ObITh MEHBIIE 2, 3HAYNT, X = 1.
IMpusrtom 14> 11+ 1 + 1(H.).

Omeem: B 30011apKe 1 KpOKOIIIT.

Ne 20 (B)

ITycTh x urpoxoB Habpaiu 10 6ay10B, y UTPOKOB Habpayiu § 6aios. x, y € N. Tor-
Jia 1o yCJIOBUIO 7 6a/UIOB HaOpaiu X UTPOKOB, 5 0a/UIOB HaOpau x UTPOKOB. B TypHuU-
pe MIPUHUMAJIM yyacTue He MeHee 12 UTPOKOB, IPU 3TOM UIPOKOB, HAOPaBILKX JPYroe
KOJIMYECTBO 0ajuIoB, HE ObLIO, 3HAYUT, ¥ + 3x > 12. irpokoB, HaOpaBLIvX § Oa/lIoB,
ObLIO 0OJIbLIE, YEM BCEX OCTAJIbHBIX, TOrAa y > x + x + x. [1pu aTom Gosbliie 7 6aIoB,
T. €. 8 u 10 6an10B HaOpau MeHee 10 urpokos, T.e. y + x <10.
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CocraBUM MaTeMaTU4YeCKyI0 MOJIETb U 3aUKCUPYEM UCKOMYIO BEJTUUMHY
y+3x>12
y>x+x+x
y+x<10
xeN,yeN

B — x=?x+10—-7?

Haiinem pemeHue MeToaoM repedopa.

x € N,y e N.IlpoBepuM, MOXHO JI1 COKPaTUTh KOJIMYECTBO 3JIEMEHTOB JaHHOTO
mHoxkecTBa. M3 HepaBeHcTBa y + x < 10 sicHO, uto X = {1; 2; ...8}, y ={1; 2; ...8}.

OdopMum penieHUe B BUIE TaOIMIIbI, IPOBEPUM JIsI KaXKIOM Iapbl 3JIEMEHTOB
COCTaBJIECHHOTO MHOKECTBA, SIBJISIIOTCS JIM OHU PEIICHUSIMU JaHHBIX HEPaBEHCTB.

y>3x y+x<10 y+3x=12
x=1 y>3-1 4+ 1< 10 (n) 4+3-1212 ()
y=4 5+ 1< 10 (n) 5+3-1212()
y=35 6+ 1< 10 (n) 6+3-1>12(n)
y=06 7+ 1< 10 (n) 7+3-1212 ()
y=7 8+ 1< 10 (m) 8+3-1>212(n)
y=28 y+ 1< 10 ()
y>9
x=2 y>3-2 7+2<10 (n) 7+3-22>12m)
y=7
y=28 8+2<10 ()
y>8 y+2<10 ()
x=3 y>3-3 y+3<10 ()
y>9
x>3 y>12 y+x<10 ()
Omeem: T UTPOKOB.
Ne 21

a) Oobuiee, noxHoe. Temnepartypa Bo3nyxa B KpacHosipcke nHoraa He paBHa 30°C.
B) O6uiee, noxHoe. HekoTopble HAaCEKOMBIE He SIBSIIOTCS )KUBOTHBIMMU.

1) O cyllecTBOBaHUU, UCTUHHOE.

XK) O cylecTBOBaHUM, UCTUHHOE.

n) UctuHHoe.

J) Ob6iiee, oxkHoe. HekoTophle yunuTesss — My>KUMHBI.

Ne 24 (a)

ITycts x — mepBoe uucio, mno yciosuto x € N.Torma x +10 Bropoe yucio. Ux npo-
HU3BEICHUE

x(x +10) mo ycnosuto 375. CocTaBUM MaTeMaTUYECKylO0 MONEIb U 3aUKCUpyeM
WCKOMYIO BEJTUUMHY.

x(x +10) =375, xe N

Haiinem peiieHrust MeToaoM pod 1 OIIMO0K.

1.ITyctb x = 15, Torpa 15 (15 +10) = 375.

2. IToxaxeM, 4TO APYTUX PELIEHUI HET.

Ecnu x > 15, o (15 +10) > 25, torma 15 (15 +10) > 375

Ecnu x <15, To (15 +10) < 25, Torma 15 (15 +10) < 375

Omeem: Bansg 3araman 15 u 25.
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Ne 26 (0, 1)
3agaHue BBIOIHSIETCS Y TOCKU C KOMMEHTAPUEM.

0) % +X = ll; YMHOXHM 00¢ 4acTH ypaBHeHUA Ha 20

4 20
4x + 5x = 27,
9x =27,
x=3
Omeem: {3}
) % - % = 4; yMHOXWM 00¢ Y4acTh ypaBHEHHMS Ha 35
25x — 49x = 140;
— 24x = 140;
—_ 140,
24>
xX=— S%

Omeem: {— S%}

Ne 27
ITycTb x° — BeauuuHa MeHblIero octporo yria, 0 < x < 90. Torma BTopoii yroia pa-
BeH x + 26°, TpeTuii yron paBeH 90° (T.K. TPEyroJbHMK MPSMOYrojibHbIi). [To cBolicTBY
YIJIOB JTI000T0 TPEYroJbHMKA X cyMMa X + (x + 26) + 90 paBHa 180° .CocTaBuM Mate-
MaTUYECKYIO MOME/b U 3a(bUKCUPYEM UCKOMYIO BEJIMUMHY.
0< x<90
x+ (x+26)+90=180

x + (x+ 26) + 90 = 180;
x+x=26+90=180;

2x =180 — 26 — 90;

2x = 64;

x=32

0<32<90

Omeem: MEHBIIINI yTOJ paBeH 32°.

Ne 28

5ner =12 -5 mec. = 60 mec.

Ilycth x pyd. — exeMecsuHask CymMMa, Ha KOTOPYIO JOJDKHA YMEHBIIATLCS CTOM-
MocTb obopynoBaHus. Torma x > 0. 3a 5 1eT CTOMMOCTh 00OPYIOBAaHMS BCETO YMEHb-
mutes Ha 60x py0. Ilo ycinoBuio K KoHity 5 roga crouMocTbh 50 100 yMEHBLIUTHCS [0
Hynd, T. €. 60x mosmkHa coctaButh 50 100 pyO.

CocTaBUM MaTeMaTUYeCKYyI0 MOJE/b U 3a(UKCUPYEM KCKOMYIO BEJIUYMHY:

20 —
60x =50 100

x =835

835>0

Omeem: Ha 835 pyOuieit 1oJIxkHA yMEHBILAThCS TIepBOHAYaIbHAs CTOMMOCTb 000-
pyaOBaHUS.

Ne 30 (a, B)
a) 2x — % = % — YMHOXUM 00€ YyacTy paBeHCTBa Ha 35
70x—7=15
70x =22
x=4L
35
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Omeem: {%}

6)3—x — x4 ; COKpaTUM Apodu
12 6

% =5_éx — 1; yMHOXUM 00€ yactu Ha 4
x=10x—4
Ix=4

=4
T
Omeem: {5-}.
Ne 32*

Omeem: 15 3amau.

§ 2. OCHOBBI IOCTPOEHHSA MATEMATHYECKO TEOPUH
I1. 1.2.1. METOA, ITOCTPOEHMSI MATEMATUYECKOW TEOPUU

OcCHOBHBIE COAep KaTEeAbBHBIE LIeAN:

1) cpopmupoBamb npegcmasArenue 06 akcuoma-
MmuyecKkoM Memoge NOCMpPOeHUA Mamemamuye-
CKOU meopuu, 0 NOHAMUAX. AKCUOMA, NEepPBOHA-
YaAbHOE NOHAMUe, Mmeopema, onpegeAenue, pog
U BUGOBBlE NPU3HAKU ONpegeAsieMOro NOHAMUS;
cgpopmupoBamb npegcmaBieHue 00 OCHOBHbBIX
mpebOOBAHUAX K cucmeme aKCuoM;

2) noBmopump noHAMUE OnpegeAenus;

3) noBmopumsp 3agauu Ha gpobu, nopsagox geu-
cmBUlU B BbIPAKEHUAX, 3GNUCH BbICKA3bIBAHUU
C NOMOWbIO0 KBAHMOPOB; NOHAMUS MHOXeCmBQ
U nOgMHOXecmBQ, Memogbl gOKA3ameAbCmBA
obujux BBICKA3BIBAHUU U BbICKA3bIBAHUU O cyuje-
CIMBOBAHUU,

4) mpenupoBampb yMeHUE BbINOAHAMb gelUcmBUA
C OOBIKHOBEHHbIMU U gecamuyiHblMUu gpobamu,
ompuyameAbHbIMU HUCAQMU, YMeHUe pewamb
ypaBHeHUs U HepaBeHCMBQ;, pewamb 3agaul
C NOMOWbIO YPABHEHUU, pewamp mpu muna 3a-
gau Ha gpobu, ymeHue onpegeAsmb pog U BUGOBOe
omAuuue onpegeAsieMblX NOHAMUU, onpegeAsmsb
BU( BbICKA3bIBAHUS, CIMPOUMb UX ompuyaHnue, go-
Ka3blBamMb U ONPOBePprams BblCKA3bIBAHUA 00ULero
BUgQA U BbICKA3bIBAHUS O CyW,eCMBOBAHUU.

Oco0eHHOCTH U3yYeHus1 Y4eOHOro CoepKAHUS
B naHHOM IMyHKTE y4yaliuecst 3HaKOMSITCS C aKCMOMaTUYEeCKUM METOAOM IOCTPOe-
HUSI MaTeMaTU4ecKoi Teopun. PaccMoTpeHre BOIIPOCOB, CBSI3AHHBIX C IIOCTPOCHUEM
MaTeMaTU4YeCKol Teopuu (pOPMUPYET Y YUALIUXCS Ues0CHHOe npedcmaesneHue 0 MUApPE,
peaymsyst oguH n3 BaxkHeimmx mpuHIuioB JICAM «IIkoma 2000...».
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B kypce MaTemMaTuKu 5—6 KJ1acCcOB BeJlach CUCTeMaTUUYeCKask paboTa Ha/l IIOHSITH-
€M OIpelesIieHUsI U yMeHueM ero hopmyanpoBaTh. B 7 knacce aTa paboTa rnpoaonKaeT-
Cs: yJaIuecsl y9aTcs BBIICISATh B ONIPEIe/ICHUN pOI M BUIOBOE OTIMYME, YTO CITIOCO0-
CTByeT OoJjiee rpaMOTHOMY (hOPMYJIMPOBAHUIO OIPEIEICHUs YIallUMUCS B AaJIbHEM -
IIeM. Y4Jaluecsl BBISIBJISIOT, UTO, €CJIA ITOHSITHE A onpeaeseTcs yepe3 noHsTue B, To B
Ha3bIBAIOT POJIOM IIJIs1 A, @ yKa3aHHbIE B ONPeIeIeHUU HOBbIE CYIIIECTBEHHbIEC TTPHU3HAKU
A — 6udosvim omauyuem A. COOTHOIIEHNE MEXIY POIOBBIM IIOHSITHEM 1 OIIPEAC/ISIEMBIM
C €ro MOMOIIbIO MOHSITHEM M300pakaeTcsl C MOMOILbIO AuarpaMmsel Ditnepa-BenHa. Ha
9TOM IHarpaMMe OTpaxkaeTcs, YTO OMpeaessieMoe TTIOHITUE SIBISIETCS IIOAMHOXECTBOM
CBOET0 POAOBOIO MOHATHUS. Tak, HAapUMepP, MHOXKECTBO PaBHOOEIPEHHBIX TPEYTOJbHM -
KOB SIBJISIETCS IIOAMHOXECTBOM MHOXKECTBA TPEYTOJIBHUKOB.

YMeHue TpaMOTHO (OPMYJIMPOBATh OMPEICICHUS MPUTOAUTCS ydallMMcsl He
TOJIbKO Ha ypOKaX MaTeMAaTUKH. DTO YMEHHUE SIBJISIETCS METaIlpEIMETHBIM.

Ypok. MeToa nocTpoeHHs MaTeMATHYECKOI TeOPUH

Hoeoe 3nanue

[NoHsiTHe polia U BUAOBOTO OTJIUYHS.

Axmyaauzauus

Tlosmopump: TOHSITUE «OTIPEAeTIeHUE», TPU3HAK OTpeaeeHUS.
3aodanue Ha npobroe delicmeue

Hassatb pon 1 BUIOBOE OTJIMYME B onpeneaeHusx u3 Ne 36.

Durcauus 3ampyonenus

MBI He MOXXeM Ha3BaTh POJ U BUIOBOE OTJIMUME B 3TUX OMPEAETCHUSIX.
MBI He MOXeM 000CHOBATh TO, YTO MPABUJIBHO YKa3aJau PO U BUIOBOE OTJIMYKE.
Dukcauus npusunst 3ampyoHenus

He 3HaeM, 4To Takoe poj 1 BUAOBOE OTIMYME U KaK MX ONPEAC/ISITh.
Ileav deameavnocmu

y3HATh, YTO TAKOE PO U BUAOBOE OTJIMYME U KaK UX ONPEAC/IATh.
Imaaon

IlonsiTue poaa ¥ BUAOBOI0O OTIMYUSA

Ecnu nonsitue A onpenensercs yepe3 NoHsATUE B, To B Ha3bIBalOT pOAOM
It A, a yKa3aHHBIE B OITpeJeJICHUY HOBBIE CYIIIeCTBEHHbBIE TIPU3HAKN A —
BUJOBBIM OTJIHYHEM A.

PaccMoTpuM penieHre HEKOTOPBIX 3adaHUA.

Ne 39 (a)

Teopema. 51610K0 — ciagkoe.

HokasarenbcTBo. H6;10K0 ABsAETCS TOPUKOM (110 omp.). Topuk — cnankumit (A,).
3Hauur, A610K0 — ciaaakoe, 4.T.1.

Ne 43
)212-08 1)90:0,3 =900 : 3 = 300;
6)0,25-5,6="56:4=14; 0025 L1 . 1_3
) ) P 5Ty 5 -3 43 4
B)0,14: - = 0.98; ©08:21-08:22-8:22=-4
Ne 47
I1 — onpeneneHue yncIa, OGPATHOrO TAHHOMY.
A

Y — omnpeneieHue IPOU3BEACHNUS ABYX HATypaIbHbIX YUCEII.
A — oripenenieHre IETMMOCTH OTHOTO YKCJIa Ha JPYToe.
o
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3 — onpeneaeHue MPOU3BOIUTEIbHOCTH.
ITYA3

Ne 48 (a)

Teopema. ATIOMMHUIT — TBEPIBIH.

Jloka3arejbCTBO.

AMOMUHKIA ABJIseTCA TajuioM (110 omp.). Tamn — TBepabiit (A,). 3HaYUT, aTIOMHU-
HUIi — TBEpABIN, Y. T. 1.

Ne 49

Ilycte x 1. mpoganu B mapte, x € N.Torna %x . mpoxanu B (peBpaie. Becero 3a
JIBa MecsIiia poJaiu x + %x, 4yTO 10 ycsioBUio paBHO 480. CocTaBUM MaTeMaTUIECKYIO
MOJENb U 3aUKCUPyeM UCKOMYIO BETUINHY.

x+2x=480,x€ N — | Sx=2

12 = 480;

x=480:12;

x =280;

280 € N

2--280 =200

Omeem: 200 TTOHYNKOB.

Neo 52*
Omeem: 1,5 gaca.

I1. 1.2.2. HEKOTOPBIE METOABI MATEMATHUYECKOI'O
AOKA3ATEABCTBA

OcCHOBHBIE COAeprKaTeAbHBIE LIeAN:

1) ymounump u cucmemamu3upoBampb U3BECHl-
Hble yuaujuMcsa Memoghbl goka3ameAbCmBa Mame-
MamuyecKux ymBepxgeHuu,

2) cgpopmupoBamb NpegcmaBAE€HUA O NPAMbIX U
KOCBEHHbIX oKa3ameAbCMBAX; O Memoge gokasa-
meAbCMBA OM NPOMUBHOTO;

3) noBmopums NOHAMUA AOTU4€CKOI'0 CAeJOBAHUS,
ompuuaHnus CAegoBAHUS, 0OpAMHOIo ymBepiKge-
HUS, PABHOCUALHOCIMU; OCHOBHOE CBOUCMBO gpo-
6u, ero ucnoAb30BaHUE gAsl cCoOKpaujenua gpobet u
npuBegenus gpobell K HOBOMY 3HAMEHAMEeAI0; Cno-
coObl peweHuA 3agayd Ha COBMECMHYo pabomy;

4) mpeHupoBamb BbIHUCAUMEAbHblE YMEHUS,
ynpoujenue gpoOHbIX BhIpKEeHUl,; nepeBog egu-
HUU Uu3MepeHUsA U CPABHEHUe UMEHOBAQHHbIX l-
ceA; YyMEeHUe pewamsp 3agaiu Ha COBMECMHAYIO pa-
6omy c noMoub0 ypaBHeHUU.
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Oco0eHHOCTH U3yYeHus1 yY4eOHOro ColepKAHUS

M3ydeHre BOIIPOCOB ITOCTPOCHUSI MaTeMaTUIECKOM TEOPUU TECHO CBSI3aHO C Me-
TOIaMU MaTeMaTUYEeCKOTo MoKazaTesbcTBa. Meron nepedbopa U MeToa Mpod 1 OIIO0K
HCITOIb30BAIMCH YYAIITUMUCS IIPU PELLICHUM YPaBHEHUI U IIPY JOKa3aTeIbCTBE YTBEPXK-
neHuii. B taHHOM IyHKTe MeTo Iepedopa U MeTo MPpoO 1 OIIMOOK YTOYHSIIOTCS KakK
METOJbl ToKa3aTeJbcTBa. UTOOBI J0Ka3aTh YTBEPXKIEHUE METOAOM Iepedopa ciaemyeT
MPOBEPUTH UCTUHHOCTD YTBEPXKAESHMSI IJIs KaXK0T0 3JIeMeHTa pacCMaTpUBaeMOro MHO-
KeCTBa. AJITOPUTM JOKa3aTeIbCTBa METOIOM MPOO U OIIMOOK COAEPXKUT ABa Ilara;

1. nonoOpaTh KOHKPETHbIE 0OBEKTHI C 3aJaHHBIMU CBOMCTBAMU;

2. TI0Ka3aTh, YTO APYTHX O0OBEKTOB, YIOBICTBOPSIIOIINM 3TUM CBOMCTBAM HET.

B aTOM Xe MyHKTe BBOOWUTCS HOBBIIT METON — H0KAa3aTeIbCTBO OT IIPOTHBHOTO.
B cBs131 ¢ TeM, 4TO B Kypce MaTeMATUKU 5—6 KJIACCOB y4alluecsi OCBOWIIN ITOHSTHE OT-
pULIAHUS BbICKA3bIBAHMS M 3HAKOMUJIUCH C 3aKOHOM MCKJIIOYEHHOTO TPETHETO, METO/,
JI0OKa3aTebCTBa OT MPOTUBHOIO YYAIIIEeCss CMOTYT «OTKPBITh» CAMOCTOSITE/IbHO. B cuiy
3TUX XK€ TPUYMH METOJ OT MPOTUBHOI'O YCBAUBAETCS YYaLIMMUCS Ha 00Jie€ OCO3HAHHOM
YDOBHE.

Merton n1oKa3aTeabCTBa OT MPOTUBHOTO TPAAUILIMOHHO UCIIOJIb3YETCsl B Kypce reo-
MeTpuu. B maHHOI mporpamme IIMPOKO MpeacTaBieHbl pa3iuyHble BUIbI 3agad (aj-
rebpanyeckue U apu@mMeTudyeckue), pu pelieHUU KOTOPBIX MPUMEHSIETCSI METOHd OT
MPOTUBHOTO.

VYuaniuecst 3HaKOMSITCS C MOHSATUSIMU TIPSIMOTO M KOCBEHHOTO 10Ka3aTeIbCTBA Bbl-
CKas3blBaHUS O cylllecTBoBaHUU. [leecooOpa3Ho ¢ yyaliuMucs COoCTaBUTh MPSIMOIA 1
KOCBEHHbII METO[, IIPH JOKA3aTEIbCTBE OJHOIO 1 TOro XKe yrBepxacHus (Ne 56).

Ypok. HekoTopbie MeTOAbI MATEMATHIECKOT0 J0KA3aTeJbCTBA

Hoeoe 3nanue

AJITOpUTM JT0KA3aTeIbCTBA METOAOM OT IIPOTUBHOTO.

Axmyaauzauus

Ilosmopumb: TIOHSTHE 10Ka3aTeIbCTBa B MaTeMaTHKe, aJlTOPUTM J0Ka3aTeIbCTBA
METOIIOM TTepedopa, aITOPUTM J0Ka3aTeIbCTBA METOIOM ITPOO 1 OIIMOOK, OTpeneeHre
OTPUIIAHUS, 3AKOH UCKITIOYEHHOTO TPETHETO.

3aoanue na npobnoe deilicmaue

JlokaxuTe, UCIIOIb3ysI METO OT IIPOTUBHOIO, YTO BhicKa3biBaHue «He cyiecTBy-
€T HarOOJIbILIEr0 HEYETHOTO YU CJIa» UCTUHHO.

Durcauus 3ampyoHeHus:

He MoxeMm moka3ath yTBepKIeHUE METOIOM OT IIPOTUBHOIO.

MoxeM nokKa3aTh yTBEPXKICHHUE, HO HE MOXeM 00OCHOBATh MOYEMY TaK MOXKHO
MPOBOIUTD 10KA3ATEJIbCTBO.

Durcauus npusunsvt 3ampyoHeHus

Her anroputma, KOTOPHIM MOXHO OBIJIO OBl BOCIIOJIb30BaTHCS IIPU BBITTOJTHEHUH
3alaHMsI.

Ileav desmeavnocmu

IMocTpouTh anrOprUT™M OKA3aTEIHCTBA METOIOM OT ITPOTUBHOTO.

Imaaon

A.Tll’Opl/lTM A0Ka3aTeJbCTBA METOAOM OT NIPOTUBHOIO

1) IpeanonoxuTh, YTO AOKa3biBaeMoe yTBepxkaeHue (A) HEBEpPHO, T. €.
(— A) BepHoO.

2) M cxons 13 3TOro MpearnoIoKeHMS, TU0O ITOJTYyIUTh IPOTUBOPEUNE, INOO
MIPUHATH K BEIBOIY 00 ICTHHHOCTH 3aBEIOMO JIOXKHOTO YTBEPXKICHUS.

3) Caemath BBIBOI O TOM, UTO IIpeAmonoxeHue (— A) HeBepHO, a 3HAUMT,
BEpHO JT0Ka3bIBaeMoe yTBepxkaeHue (A4).
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Bropoii u TpeTuii ypoku mpoBOASITCS 10 CTPYKTYpe ypoKa pedieKCuu TpeHUpo-
BOYHOTO THUMA.
[anee mpoBoaMTCST ypOK oOydaroiero u pa3susaroliero KoHTposs (OPK).

PaccMoTpuM perieHre HEKOTOPBIX 3aTaHMA.

Ne 53 (a, B, 1)
A —A
CyMMa IBYX 4KCeJl HE 3aBUCUT OT CyMMa IBYyX 4KCell 3aBUCUT OT ITOPSIIKA
mopsinka ciaraemsix. (M.) cinaraeMmbix. (J1.)

PasHOCTB IBYX HATypaJIbHBIX urices a M b | CyIIecTBYIOT TaK1e IBa HATypaIbHBIX
BCeTma Yrciio HaTypanbHoe. (J1.) 4yucna a v b, pa3HOCTb KOTOPBIX HE
SABISIETCS HaTypaabHbIM yncioM.(M.)

YacTHoe IBYX 4KCell a U b MOXET ObITh YactHoe AByX uKces a U b Bcerna
1eJbpIM yuciaom. (M.) SIBJIIETCS IPOOHBIM uncioM. (J1.)
Ne 54 (a)

JlokazaTeJIbcTBO METOAOM OT IPOTUBHOTO.

1) IIpennonoxuM, 4To yTBepxKaeHue «ECTb XOTs1 Ob1 OIMH HOMEP, B KOTOPOM KM -
BET He MeHee 3 YyeJI0BeK» HEBEPHO, TOTa BO BCEX HOMEpaX XKMBET MEHEe TPeX YeIOBEK.

2) Haxe, ecin BO BceX HOMEpax XXMBET IO ABa yejioBeKa, Torma B 124 HoMmepax
TMoMecTUTCA 248 4eIoBeK, YTO MPOTUBOPEUYHUT YCIOBUIO, O TOM, YTO B TOCTUHUIIE XXUBYT
250 gyenmoBex.

3) 3HauuT, Hallle MpeArnojaoXeHue HeBepHO. Toraa, ecTh XOTsI Obl OIUH HOMED, B
KOTOPOM KMBET He MeHee 3 yeloBeK, 4.T.1.

Ne 55 (B)

A: He cyiecTByeT HaTypaJIbHOTO YKCIIa, KOTOpOE TIPU IeJeHuH Ha 18 maeT ocra-
TOK 5, a IpU IeJIeHUU Ha 27 JaeT OCcTaTok 3.

JlokazaTenbCTBO (METOJOM OT IMTPOTHUBHOTO).

1. ITpeanoioKuTh, YTO TOKa3bIBaeMOe yTBep:KIeHue (A) HeBepHO.

IMpenmonoxum, utodn e N:n=18a+5un=27b+ 3,tne a, b€ N.

2. Ucxons U3 3TOro npeanosiokKeHus, JM00 NMoJyYnuTh NMPOTUBOPEYHEe, JUOO NPUIATH
K BbIBOJIy 00 MCTHHHOCTH 3aB€JI0MO JIOXKHOTO YTBEPKIEHHUS.

Torna, BEITIOTHSETCST PABEHCTBO

18a+5=27b+3<=27b—18a=5-3<93b—2a)=2

(o TyYrIT POTUBOPEYME, T. K. TIpaBasi YacTh paBEHCTBA ACIMTCS Ha 9, a JieBast HET).

3. Caenatb BbIBOA O TOM, YTO mpeanojoxenne (— A) HeBepHO, a 3HAYHUT, BEPHO J10-
Ka3biBaeMoe yTBepxaeHue (A4).

CrenoBaTesibHO, Hallle TIPeATookeHe He BepHo, a, 3HauuT, A (1.), 4. T. 1.

Ne 56

Joxa3zatenbcTBo 1 (MPOBOAUTCS yUUTEIEM B MOOYXKIAIOIEeM I1ajIore).

Metonom npob 1 oKMOOK yyalluecs BBIXOAAT Ha mapy yucen 187 u 188.

Ecimun =187, 0o n(n + 1) = 187 - 188 = 35 156, meHbIire 35 419.

Ecinn =188, Ton(n + 1) = 188 - 189 = 35 532, 6ouabie 35 419.

IMpun< 187, Ton(n + 1) <35419, npun > 187, n(n + 1) > 35 419, 3Hauurt, Takoro
n € N He CcyllIeCTBYeT.

HokazaTesbcTBO 2 (METOMOM OT MPOTWMBHOTO, NPOBOIUTCS OMHUM M3 CUJIBHBIX
y4yaimxcs).

1. [TpeamnonoXum, 4To CyIIeCTBYET TaKoe HaTypaJIbHOE YHUCIIO, TIPY KOTOPOM

n(n+1)=35419.

2. Torna 35 419 nenutrcsa Ha n 1 Ha n + 1. I1pu 3ToM n 1 n +1 OBa MOCAEIYIOLIUX
4yucia, 3HAYUT OJTHO U3 HUX YEeTHO, a Apyroe HeyeTHo. Torma 35 419 nenurtcst Ha 4yeTHOE
YUCJIO, T. €. CPEIU MPOCTHIX AeauTeneit 35 419 nomxHo ObITh 2. A yncio 35 419 HeueTHOE
W He IeJIUTCS Ha 2.
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3. [onydyeHHOE TIPOTUBOPEYNE, IIOKA3BIBACT, YTO IIPEATIONOKEHNE HeBepHO. 3Ha-
4uT, paBeHCTBO #(n + 1) = 35 419 HeBepHO MpU JTIOOOM HATypPaIbHOM A.

Ne 56 (0)

JlokazaTesbCTBO MPSIMBIM METOIOM.

2m(m + 1) =37582 @ m(m+ 1)=18 791

Metonom npo6 1 OIKMOOK BEIXOAWM Ha mapy uncen 136 u 137.

Ecmun =136, o n(n+ 1) =136 - 137 = 18 632, meHsbiie 18 791.

Ecmin =137, Ton(n+ 1) = 137 - 138 = 18 906, GoJnbiie 18 791.

IMpun<137,Ton(n + 1) <18 791, mpu n > 137, n(n + 1) > 18 791, 3HauuT, TAKOTO
n € N He CylIeCTBYET.

Jloka3aTeIbCTBO METOIOM OT IIPOTUBHOTO.

1. ITpenmosioxXum, 4TO CYIIECTBYET TAKOE HATypaJIbHOE YHCIIO, IIPU KOTOPOM BEp-
HO 2m(m + 1) = 37 582.

2. Paznenum obe yactu paBeHcTBa Ha 2. [Tomyunm

m(m + 1) = 18 791. Ilpu atoM m u m +1 nBa nocaeayoImMxX Yuciaa, 3Ha4UT, OJHO
W3 HUX Y€THO, a Ipyroe HedeTHo. Torma mpousBeacHue m(m + 1) 4eTHOE YMCII0, a YUCTIO
18 791 HeyeTHO.

MoOXHO HaiiTh U IPyroe MpoTUBOpEUUE:

mu m +1 1Ba NoCJIeayIOIMX YKCIa, 3HAUUT, OJHO U3 HUX YETHO, a APYTroe HeyeT-
Ho. [IpousBeneHue m(m + 1) yeTHO, TOTAa B paBEHCTBE JieBasi yacTb 2m(m + 1) nenurcs
Ha 4, a mpaBas yacTthb 37582 Ha 4 He genutcd (82 He nenutcs Ha 4).

3. [MomryyeHHOE MPOTUBOpPEYME TTOKA3BIBAET, YTO MPEATIONOXEHNE HEBEPHO. 3Ha-
YT, pABEHCTBO

2m(m + 1) = 37 582 HeBepHO MpH JIIOOOM HATYPaTbLHOM M.

Ne 57 (a)

A: Ilpu mr000M HaTypaJbHOM @ M b 4nClIol5 He MOXET OBITh KOPHEM YpaBHECHUS
ax’> + bx +48=0.

JokazaTebcTBO (METOIOM OT IIPOTUBHOTO).

1. Ipeamnonoxum, 4yto 15 KopeHb ypaBHeHUs ax> + bx + 48 = 0.

2. Torna BeimonHsieTcst paBeHCTBO 225a + 156 +48 =0 (JI., . k. 225a > 0nipria € Nu
156> 0npu b € N, acymMMma Tpex MOJOXKUTENbHBIX uncen 225a + 156 + 48 > 0).

3. CnegoBaresibHO, Hallle TPeIoJIoKeHe HEBEPHO , a, 3HauuT, A (M.), 4.T.1.

Ne 57 (0)

Jloka3aTeIbCTBO METOIOM OT IIPOTUBHOTO.

1. IIpennooxuM, 4To 3 KOpeHb ypaBHeHUs ax® + bx* + x+9=0.

2. Tornma, BbIMosiHsIETCS paBeHCTBO 27a + 9b +3 +9=0=27a+ 9% + 12 =10
(mpotuBOpeunT TOMY, UTO 270 > 0mipuia € N,9b > 0npu b € N, acyMMa MOJIOKUTETbHBIX
yucen 27a +9b + 12 > 0).

3. CiemoBateIbHO, Hallle IIPEAITOI0XEeHIE HEBEPHO, a, 3HAYNT, YUCIIO 3 HE MOXET
OBITh KOPHEM ypaBHeHUsT ax’ + bx? + x + 9 = 0, npu TOOBIX HATYPaATbHBIX @ U b.

Ne 58

B) Ecnu HaTypajibHOE YuCiIo AeIUTCS Ha 2, TO OHO OKaHuMBaeTcs HyneMm. (J1., 14).

Ecau uncinio okaHuMBaeTCst HyJieM, TO OHO aenuTcs Ha 2.(H.)

r) Eciiu HaTypajibHOE 4rcio okaHuMBaeTcs Ha 5 wiu 0, To oHo aeautes Ha 5. (M)

Ecnu HaTypaabHOE 9iCI0 AeUTCs Ha 5, To OHO oKaHuuBaeTcs Ha 5 v 0.(.)

HarypanbsHoe unciio JenuTces Ha 5 B TOM U TOJIBKO B TOM CJIy4yae, KOrja OHO OKaH-
yuBaetcs Ha S wim 0.

1) Ecnu cymma 1mbp HaTypajlbHOTO Yrcia AeauTcs Ha 9, To oHo nenurtes Ha 3. (M)

Ecnu HaTypasibHOE YMCIIO AeUTCs Ha 3, To ero cymma tudp nenurcs Ha 9. (J1., 33)

Ne 60 (a, B)

a)0,0571+6,43kr+3591r—0,003u=57kr+ 6,43 kr + 0,359 kr — 0,3 kr =

= 63,829 kr.
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2700 . _

B) 30 Mun + I nenb — 3,5 waca + 2700 ¢ = 0,5 4. + 24 4. — 3,54 + F 04, =

=2149.+0,754.=21,754.

Ne 62 (3)

A: CylecTByeT 66CKOHEUHO MHOTO HaTypaJbHbIX uncen Buna 4k + 1, tne k € N.

JlokazaTebCcTBO (METOIOM OT IIPOTUBHOTO).

1. Ipenrnonaoxum, 4To He CYIIECTBYeT OECKOHEUHO MHOTO HATypaJIbHBIX 4ucell
Buna 4k + 1, toe k € N, T.e. UX MHOXECTBO KOHEUHO.

2. Torpa cpeay HUX ecTb HauOoJbllee yncio # Buaa 4k + 1. OgHako, npudaBuB
K aToMy unciy 4, monyunm 4k + 1+4=4(k+ 1)+ 1,tne k + 1 € N. O6o3naunB k + 1 3aT,
TIOJTyYMM 4YKCIIo Buma 4m + 1, rme m € N, Oombllee, 9eM #, YTO IPOTUBOPEUMT IIPEIIIO-
JIOXKEHMIO O TOM, YTO # HauOOJIbIIIee.

3. CnegoBatesibHO, Hallle MPeaIoJIoKeHe HEBEPHO, a, 3HauyuT, A (M1.), 4. T. 1.

Ne 63

A: I1pu m100bIX HATYpadbHBIX @ U b YMCIIO 7 HE MOXKET ObITh KOPHEM YpaBHEHMUS

ax*+ bx+5=0.

JlokazaTenbCTBO (METOJOM OT ITPOTHUBHOTO).

1. [Ipeanonoxum, 4to 7 KOpeHb ypaBHeHUd ax’ + bx + 5= 0.

2. Torpa BeinosHsieTcs paBeHcTB049a + 7b+5=0(J1.,T. K.49a > 0npua e Nu7b>0
npu b € N, a cymma TPpEX MOJIOXUTENbHBIX urces 49a + 7b +5 > 0).

3. CnenoBaTreIbHO, Hallle MPEIIOI0XeHe HeBepHO, a, 3HauuT, A (M1.), 4. 1. 1.

Ne 64
a) Ec|a|=|b|, To a=b. (JI., KOHTPIIPHUMED: IPOTUBOIIOJIOKHBIE YKCIA)
Ecima=b,10|a|=|b|. (HN.)
6) Ecma>0ub>0,T0ab>0 ()
Ecimab > 0,T0a>0u b > 0 (JI., KoHTpIIpuMep: OTpULIaTETbHbIE YMCTIA)
B) Ecv uncio okanumBaetcst Ha omHy u3 imdp 0, 2, 4, 6, 8, To oHo aemutes Ha 2. (M1.)
Eciu yucio geautest Ha 2, TO OHO OKaHYMBaeTcst Ha omHy u3 uuop 0, 2, 4, 6, 8. (H1.)
Yucso neauTcs Ha 2 < 4uciIo OKaHYMBaeTcs Ha onHy u3 nudp 0, 2, 4, 6, 8.

Ne 68*

I1epBoe HeyeTHOE YMCIIO paBHO 1, BTopoe — 1+ 2, Tpethe — 1 + 2 - 2, TOTHA 1-0€
HedyeTHoe yucio paBHo 1+2(n—1)=2n—1.

Hiuem cymMMy 1 HEUETHBIX YMCeJl: OyaeM CKJIaabIBaTh MOMAapHO MEPBOE C MOCIe-
HUM, BTOPOE C MPeAIocaeIHUM U T.0. Bce cyMMBbI OyayT paBHbI MeXIy COOOI ¥ paBHBI
2n—1+1=2n.

n

R Torma

1. Ecim n (KOMM4ecTBO cllaraeMbiX) — YETHOE YMCJIO, TO TAKUX CYMM

n.

2n-n
CyMMa # TIEPBBIX HEYETHBIX YMCEJI paBHA ) =

n
2. Ecim n (KOIM4ecTBO cjaaraéMbIX) — HEUYETHOE YHCIIO0, TO TAKUX CYMM X Torma

MPU HAXOXIEHUU CYMMBI CpeJlHee HeUeTHOE YMCIIO OocTaHeTcs 6e3 mapsl. HoMep aToro

n—1
2

CpeaHero uucjaa — + 1. CpenHee yuciio OyaeT paBHO
n—1 = _1=
1+ 1)=1+n-1=n.

2n(n — 1
3HauYuT, CyMMa # TIEPBBIX HEYETHBIX YKCEJT paBHA A”Z—l +n=n’
Ne 78 (a)
ITycTs epBast ¢habpuka 3a JeHb BBIMIOJIHSET X YacTh 3aKa3a, x > 0. Torma npous-
BOAMTENHLHOCTh BTOpOil habpuku — 0,4x gacTh 3aKkaza. OO1Iass Mpon3BOAUTETHHOCTD
paBHa x + 0,4x. Pabdotas 20 gHeit, oM BHITIOIHAT (x + 0,4x) - 20, 9YTO MO YCJIOBHIO CO-

CTaBUT BeCh 3aKas3, T. €. 1.
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CocTaBUM MaTeMaTUIECKYIO MOZEIb U 3aDUKCUpyeM NCKOMYIO BETMUUHY (BpeMst
U TIPOU3BOJUTENIBHOCTh — B3aUMHO OOpaTHbIE BETMIWHBI).

x>0 1,

(x+0,4x)-20=1 04x
L4x-20=1=28x=1ox=
1
2% >0

| U
04x 4. L 70

28

Omeem: BTOpas (habpuka cMoria Obl BBIMOJIHUTH 3aKa3 3a 70 qHeit.
Ne 86*

Omeem: Xoneco u3 18 3yObeB JOKHO ceiath 7 000pOTOB, Kojieco U3 63 3yObeB
JIOJIKHO caesiaTh 2 00opoTa.

Ne 108*

AHanu3 IpUYUH HeAOopa3yMeHUs.

M3 BrOpoOTroO SI1KKa rmpoaaBell Mor 0paTh mepcuku 1o 15 mrtyk Beero 20 pa3. B co-
OTBETCTBMMU C YCJIOBHUEM 3a7auu, 100aBJIsIs K KaXIbIM 15 mepcuKaM U3 BTOPOTO SIMKa
o 10 mTyK U3 MepBOro, oH 3abepeT U3 MepBoro giuka Tojabko 200 nepcukoB. Takum
obpa3oM, HAOOPOB MO 25 MEPCUKOB, B KOTOPBIX OyAeT 15 IITYyK M3 BTOPOIO SIIMKA U
10 Ty n3 niepBoro, oyaer Bcero 20 mtyk. ITocie sToro ocranercst 600 — 25 - 20 = 100
MEepPCUKOB U3 TepBoro smuka. OHU, MO YCIOBUIO, TOKHBI ObUIM OBITh MPOAAHBI 3a
100 : 10 - 100 = 1000 p., a peanbHO ObLTM TpomaHbl 3a 100 : 25 - 200 = 800 p. [ToaTomy
200 p. ¥ 6BUTIO HETOTOMYYEHO MTPU MTPOJAXKE.

B manHoi1 3amadye mpomaBell, U3MEHUB CIIOCOO pacuera, (haKTUYECKU 3aMEHUJI
OJIHY 3a/a4y Ha APYIYIO, HE PABHOCUJIBHYIO NIEPBOM.

HMcxomHas 3amaya COCTOMT B TOM, YTO KaXIble 25 MEPCUKOB, COCTaBJICHHBIE U3
10 mepcrKoOB epBOro SIIMKA M U3 15 TIepCUKOB BTOPOTO, TOJIKHBI ObITh TTpoaaHbi 32200 p.,
a oCTaBIIKeECs MEePCUKU U3 MIEPBOI KOP3UHBI TOJKHBI ITPOAABATHCS MO YCTAHOBIEHHOMN
IUISI HUX IICHE.

A Tipoasell, 1o CyTH, pelaj IpyTylo 3a1auy, npojaasasi Bce nepcuku o uexHe 200 p.
3a 25 mtyk. OTcrona ¥ BO3HUKIIO PACXOXICHHUE.

Ne 109*

Cocen M3MEHWI 3a1a4y, T. K. OpaThsl CTaJI MCKATh CBOM JIOJIM HEe OT 7, a OT 8 OBell.
CBIHOBbBS He BBITIOJTHIIN YCIOBUE 3aBEIaHUs, T.K. KaXKIbIi M3 HUX ITOJYIUJI OOJIBIIIE,
YyeM JIOJIKEH ObLII.

Ne110 (a)

. Ay 3.1 oL Ly 15:6 _cn_45=—
(2,55+2,7): (0,1 —5) =35 15 =525 (15 —gg) — 4o =60—4,5=555
Ne 111 (6)

9,78 — 1,2(x — 13,8) = 4,8(x — 7,3)

9,78 — 1,2x — 16,56 = 4,8x — 35,04

9,78 — 16,56 + 35,04 =4,8x + 1,2x

6x=61,38

x=10,23

Omeem: {10,23}.

Ne 114 (a)

M3BecTHa 0o6111asi BBIpYyYKa KOMITAHUU 3a TOJ, HEU3BECTHO, CKOJIbKO BBIpYyUYMIIa
KOMIaHUSI 33 KaXIbli U3 KBapTaioB. Hy>KHO HaliTH BBIPYUKY 3a 4 KBapTall.
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EnuHuubl u3mMepeHus: corjiacoBaHsbl (B ThICSYax pyoJieii).

IMycTh X — BeTMUMHA BBHIPYYKHU BO BTOPOM KBapTase, x > 0.

Torma 1Mo ycjIoBHIO BBIpYyYKa B MEPBOM KBapTajie COCTaBUT (x + 78,6) Thic. pyo.,
a B TpeTheM paBHa 2,5x ThIC. py0. Beipyuka 3a 4 KBapTan paBHa cpeaHeMy apudMeTnde-
CKOMY TIEPBBIX TPEX KBAPTAJIOB, T. €.

(x + (x +78,6) + 2,5x) : 3 (TIC. py6.) Becero 3a roa BbIpyYKa COCTaBUT

x+ (x+78,6) + 2,5+ (x + (x + 78,6) + 2,5x) : 3, 4TO 110 YCIOBUIO paBHO 659,8
TBIC. PYOJIEHA.

CocraBUM MaTeMaTUIeCKyIO MOJIETTb.

>0 —> | (x+(x+78,6)+2,5%):3="?
x+ (x+78,6)+2,5x+ (x+ (x+ 78,6) +2,5x) : 3 =659,8

Kaxmplit 3;1eMEHT YCIIOBYS 3aa9X OIMMCAH COOTBETCTBYIOIINM COOTHOIIEHHIEM.
x+ (x+78,6) +2,5x + (x + (x +78,6) + 2,5x) : 3=659,8

4,5x + 78,6 + (4,5x + 78,6) : 3=659,8

4,5x+ 78,6 + 1,5x + 26,2 = 659,8

6x=659,8 — 26,2 —78,6;

6x = 555;

x=555:6;

x=925

92,5>0

(x+ (x+78,6)+2,5x) : 3=1(92,5+ (92,5 + 78,6) + 2,5x) : 3= 164,95 (TbIC. PYO.)
ITpu pemrenun 164,95 Toic. py0Jeit 3agaya CMbICIa HE TEPSIET.

Omeem: 164,95 ToiC. pyOIIeii.

Ne 115 (0)

ITycTh x° — BenmumHa TpeThero yria, 0 < x < 180. Torma mepBbIii yroa paBeH 2x°,
BTOpOi1 yrona paBeH (2x + 30)°. Ilo cBOMCTBY yIJIOB JIIOOOTO TPEyroabHMUKA UX CyMMa
x + 2x + (2x + 30) paBHa 180°

CocTaBUM MaTeMaTUYECKYyI0 MOMIEIb U 3a(UKCUPYeM UCKOMBIE BEJTMIMHBI.

0<x<180
x+ 2x+ (2x + 30) = 180 —> | x+30=?

x+2x+ 2x+30=180

5x+30=180
5x =150
x =30

0°<30°< 180°
2-30°+ 30°=90°
Omeem: 90°.

Ne 117 (a)

O0603HauMM YacTh MaBUJIbOHA, KOTOPYIO BTOpas Opuraga OTpeMOHTHpPYET 3a
JIeHb — x (4acTb), x > 0. Toraa npou3BOAUTEIBLHOCTD MTepBO Opuraabl 1,3x (4acTs).
OO111as1 Mpou3BOAUTENbHOCTb paBHa x + 1,3x. Paboras 13 nHel, OHM OTPEMOHTUPYIOT
(x+ 1,3x) - 13, 4TO MO YCIOBUIO COCTAaBUT BECH MAaBWILOH, T. €. 1.

CocTaBUM MaTeMaTUIeCKyI0 MOJEJb U 3aUKCHUpyeM NCKOMYIO BETMUUHY (BpeMst
U TIPOU3BOAUTENILHOCTD — B3aUMHO OOpaTHBIE BEJTMIMHBI).

x>0

1
(x+1,3x)+13=1 - E:?
23x-13=12299x=1<x= %>o
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1

1

1,3 1’3.% 1310
Omeem: niepBasi Opurana cCaMoCTOSITEJIbHO OTPEMOHTUPOBAIA Obl TTaBUJILOH 3a 23 THSI.
Ne 122 (B)
4am : 82”)? = 4an§m§cx L= ax
Ne 122 (e)
25xy

(

3ab

35xy /)"

24b2).L_ 25xy-24b-b-x _ 5-8b _ 40b
x

3ab-35x-x-y Ta Ta

I1. 1.2.3. AOTUYECKUU BBIBOA"
OcCHOBHBIE COAeprKaTEeABHBIE LIEAU:
1) ymounumps npegcmaBAeHUE O AOTU4€CKOM BblBOge
Kax cnocobe npoBegeHUA MameMamu4ecKoro goxkasa-
meAbCmBQ;
2) no3HakoMumb yH4auwuXcsi CO cnocobom npoBepKuU
NpAaBUABHOCMU AOTUYECKOI0 BblBOGA C NOMOWbIO guda-
rpamm Dlirepa — BeHna,
3) noBmopumb noHamue guarpammel Jirepa — Ben-
HQ, NPABUAQ PacKpblmus CKOOOK, noHamus Koagguuu-
eHma u NOgoOHBIX CAAraeMblX, NPABUAQ NPUBEgeHUA
NOgOOHbIX CAQrAeMblX, UdCMHblEe CAYHAU YMHOXEHUA U
gerenuacOu l;
4) mpenupoBampb BBIHUCAUMEAbHblE YMEHUA, Npeood-
pas3oBanue aArebpauiueckKux BbhlpaXKeHull Co CKOOKamu,
HAXO0XgeHue UX 3HaQUeHul, yMeHue cmpoumb ompuua-
HUe CAegoBAHUS, YMeHUe peuamsp 3agaiu Ha COBMecm-
HylO pabomy.

I1. 1.2.4. AOTNYECKHE OIIINBKN*

OcCHOBHBIE COAep KaTEeABHBIE LIEAU:

1) cucmemamu3upoBamb MUNOBblE AOTUYECKUE OWUO-
Ku u chopmupoBamp yMeHUe HAXOgUMb UX NPUYUHDL,
2) c¢opmupoBamb oOmHOWeEHUEe K owubKe Kak
K pabouell cumyayuu U K uCnpaBAeHUIO OWUOOK KAK K
cnocoby camopa3Bumus;

3) noBmopumb noHAmMus geaumeasa u kpamuoro, HOA,
HOK, npusnaku geaumocmu, NnOpsigok gelucmsBull B Bbl-
pWKenuax;, NOHAMUA B3AUMHO 0OpAMHBIX 3agay, Npo-
MUBONOAOXHbBIX U B3AQUMHO OODAMHBIX QUCEA, MOJYAA
qucaq, peuleHue 3agai Ha BCmpeuHoe gBUXKEHUe;

4) mpenupoBamp BhIUUCAUMEAbHblE YMENHUSA, PEWleHUue
ypaBHeHull, npeobpa3oBaHue aAredpauieckux Bblpa-
JKeHull; yMeHUe cmpoumb ompuyaHue CAegoBAHUSA, pe-
weHue 3a4ga4 Ha BCMPeyHoe JBUXKEHUE.



CopepxaHue MaHHBIX MYHKTOB «Jlormueckuii BbIBoO» U «Jlormueckue ommod-
K1» HOCUT Pa3BUBAIOIIMIA XapaKTep U He SIBJISIETCS 00s3aTeJIbHBIM ISl M3YYeHUsI TIpU
3 yacax anreopsl B Heaemo. M3yyeHune TaHHBIX ITYHKTOB MOXET ObITh BLIHECEHO YUUTEe-
JieM Ha (haKyJIbTaTUBHBIE 3aHATHS. B pe3yibraTe ydaiiuvecs: I0O3HaKOMSITCS CO CIIOCO-
OOM MPOBEPKU IPABUILHOCTH JIOTMYECKOIO BHIBO/IA C IIOMOIIIBIO IMarpaMm ditjiepa —
BeHHa, TUIIOBBIE JIOTMUECKUE OIIMOKM OYIyT CMCTEeMAaTU3UPOBAaHBbI, Y yJYalluxcs OyaeT
cOpMHUPOBAHO YMEHHME HAXOAUTh UX IPUYMHBI.

WUzyuyenue mnyHkra <«Jlormyeckue OIIMOKU» AaeT BO3MOXKHOCTb (DOPMUPOBATH
y CEMUKJIACCHUKOB OTHOLICHHE K OIIMOKE KaK K paboueid CUTyalliM U K UCITPaBICHUIO
OIIMOOK KaK K CIIOCO0Yy caMOpa3BUTHs. TpaIulIMOHHO Y YYalllUXCsl CKJIAAbIBAJIOCh He-
raTMBHOE OTHOILEHME K OIIMOKE, YTOOBI €ro IMpeoaosieTh U BhIpabOTaTh OTHOLICHUE
K OIIMOKe KaK K CUTHaJly noucka crioco6a ee npeogoneHus B JJCAM «Illkona 2000...»
HCIIOJIB3YIOTCS YPOKH pedieKCUY KOPPEKIIMOHHOIO TUIIA.

Kak cTposiTcst ypoKu 1Mo JaHHBIM TeMaM Bbl MOXeTe HaiiTu Ha CD — auckax co
ClieHapUsIMU YPOKOB J1JIsl 7 Kjacca.



InaBa 2. BBeaeHue B TeOPHIO I€IMMOCTH

OcCHOBHbIE comepKaTeIbHbIe MeIH:

* YTOYHUTb MPEICTABICHUS O JEJCHUHU ¢ OCTATKOM Ha MHOXECTBE HAaTypaJbHBIX
qucelr; chopMUpPOBaTh IIPEACTABICHHS O CYIIECTBOBAHUY U €IMHCTBEHHOCTH JICICHUS
C OCTaTKOM JIJIS1 JIIOOOT0 HATYypaIbHOTO YMCIIA;

* YTOYHUTH MOHATHUA obuiero aeautens 1 HOJI, moctpouts anroputm EBkinna Ha-
xoxneHust HOJI nByx uucen u chopMupoBaTh YMEHUE €TI0 IPUMEHSITh;

* cchopMHpPOBaTh IIPEACTaBICHNE O TIPUHIIAIIAX PA3BUTHS MaTEMATHIECKOI TEOPU;

* IIOCTPOUTH OIIpeAeIICHUS IeTMMOCTH U JSJICHUS C OCTATKOM Ha MHOXKECTBE IIe-
JIBIX YKMCEJI; IIOCTPOUTD aJITOPUTM [IEJICHHUsI C OCTATKOM Ha MHOXKECTBE LIEJIbIX YMCE 1
chopMUpoOBaTH yMEHUE €TI0 IIPUMEHSITD;

* copMUpOBATh MPEACTABICHNIE O PAIIMOHAIBHEIX YMCIaX KaK 0 0ECKOHEUHBIX
MEePUOANYECKUX IECATUYHBIX IPOOSIX;

*+ copMHpOBaTh YMEHME MEPEBOAUTh OECKOHEYHYIO MEPUOINYCCKYIO IECATUUHYIO
JIpOOb B OOBIKHOBEHHYO;

* copmupoBaTh mpeacTaBlieHHe 00 anredpe, PaBHOCWIBHBIX BBIPAKCHUSX W
MpaBUIaX PABHOCWIBHBIX ITPe0OpPa30BaHUI U YMEHUE UX IPUMEHSITh.

B HavanbHO 1IKOJIE yJamumecs BBIITOJHAIN ACJIEHUE C OCTaATKOM Ha MHOXKECTBE
HaTypaJbHbIX YHUCCII. W3BecTHas uMm cbopMyna JACJICHUA C OCTATKOM UMECCT BU!

a=bc+rr<b

B maToMm Kiacce ydainuecss 3HAKOMWJINCh C MOHSTHUEM IEJIMMOCTH, BBIBOIWIN
CBOICTBA AEIMMOCTH, MMPU3HAKU AEAMMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9, Ha 4, Ha 25, Ha
8 1 Ha 125 ¥ IPUMEHSUIN UX, pelllajIy 3a1auyl 10 KOMOMHAIINHA U3BECTHBIX IPU3HAKOB,
OITpEEIIsUTU IIPOCThIE M COCTABHBIE YHCIIA.

XapaKTepncha JAeATCJIbHOCTH yJalIuxcs

[pu u3yyeHUNn comepKaHus yIalluecs:

* HOBMOPAIOM U CUCMeMAMU3Upyom 3HaHUS, TTOTyYeHHbIe B HAYaIbHOM 1IKOJIE U
5—6 kjaccax;

* UCNOAB3YIOM MATEMATUIECKYIO TEPMUHOJIOTHUIO B YCTHOM M IMTMCHMEHHOM peun;

* dokasviéaiom CBOWCTBA JCIMMOCTH;

* NpuUMeHsIom CBOMCTBA U MPU3HAKU TETUMOCTH;

* 00Ka3bl6al0M TEOPEMBI O IIPOCTHIX YUCIIAX;

* UCHOAB3YIOM TIPU PELICHUHU 3aa4 ITOHSATHS «IIPOCTOE» U «COCTABHOE» YUCIIO;

* 00Ka3bI8AIOM W UCNOAB3YIOM TEOPEMY IETUMOCTH;

* CMposm Vi UCNOAb3YIOM ANITOPUTM JIEJIEHHUS C OCTATKOM HATypaJbHbBIX YUCET;

* cmposm U ucnoavsyom anroput™ Eskinaa pis HaxoxaeHnuss HOJI HaTypaibHbIX

* cmposim omnpeneeHue 1eTMMOCTHU LIeIbIX YUCeT;

* CMpPOsM M UCNOABL3YIOM AJITOPUTM JIEJICHUS C OCTAaTKOM LIEJTbIX YMCEIT;

* npoeodsam KiacCU(UKAIIIIO [EJIBIX YNCET;

* UCNOAb3YHOM CXEMBI U TaOJIUIIHI;

* CMposmM Y 8bINOAHSAOM AJITOPUTMbI UTEHUSI, 3aITMCU U COCTABJICHUS BbIPAXKEHMUIA;

* pabomarom ¢ pa3TNIHBIMA MaTeMaTUICCKUMU MOIIEIISIMU,

* pewiaiom TEKCTOBBIC 324N,

* pewiaiom TIPOCTEHIINIC YPAaBHEHMUS

* 8bINOAHAIOM TEWCTBUS ¢ PAlMOHATbHBIMU YMCIAMU;

* onpedeasirom BUA, UICTHHHOCTh BBICKA3BIBAHUS, cmposm OTPHUIIAHUE JIOKXHBIX
BBICKA3bIBAHUIA.
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§ 1. /IletMMOCTb HA MHO2KECTBE HATYPAJIbHBIX YHCE

IT1. 2.1.1. AEAMUMOCTb UMCEA U EE CBONCTBA
OcCHOBHBIE COAep KaTeAbHBIE LIeAN:
1) ymounump npegcmasBAeHue 0 geAuMOCmu Ha-
MYPAABHBIX qUCEA, NOCMPOUMb JOKA3ameAbCMBA
HOBBIX CBOUCMB geAuMOCmU HA MHOXeCcmBe Hd-
MYDPAABHBIX UUCEA;
2) noBmopump U3y4eHHble paHee CBolicmBa u npu-
3HAKU geAuMOocmu, aAropumm geAeHus ¢ ocmam-
koM, cnocobnl Haxoxgenua HOK u HOA uucea,
NOHAMUEe B3QUMHO NPOCMBIX HUCEA; OCHOBHOE
cBolicmBo gpobu, BrlgeAeHue ueAoll uacmu gpoobu,
3anuchk cMewaHHOU gpobu B Buge HenpaBUAbHOU,
noHamue npoueHma u cnocobbl peuweHus 3agau
HQ npoueHmal;
3) mpeRupoBamb yMeHU€E BBINOAHAMbB gelcmBUA
C MHOTO3MAXHbIMU gpobaAMU, pewleHUe 3agad Ha
geAuMocmb U HA NPOUEeHMbl, yMeHUEe BbINOAHAMb
npeobpa3zoBaHue HenpaBUAbHOU gpobu B cMe-
WAHHOE YUCAO0 U 0OpamHO.

Oco0eHHOCTH U3yYeHns1 Y4eOHOr0 COepKAHUS

B maHHOM MIyHKTE y4YaImmecs ITOBTOPSIIOT OIpeneieHIe AeIMMOCTU YK CelT, TOKa-
3bIBAIOT IISITh HOBBIX CBOMCTB IETMMOCTH.

Teopema 1. Eciiu umcito a aemTcst Ha 4UCIIo b, TO CYIIECTBYET €MIMHCTBEHHOE UHC-
JIO ¢, TaKoe, 94To a = bc.

Teopema 2. JIto00 HaTypabHOE YHCIIO IeUTCS Ha 1.

Teopema 3. JItoboe HaTypaIbHOE YHMCIIO IETUTCS Ha CeOSI.

Teopema 4. Ecit urciio a qemTcst Ha YHUCIIO b, a YUCTI0 b, B CBOIO O4epeb. ISTUTCS
Ha 9uCio a, To a = b.

Teopema 5. Ecim 4ncito a neaurtest Ha YHCIIO ¢, @ YUCIO0 b IeauTCes Ha 9YUCo d, TO
ab nenurcs Ha cd.

Tax ke TOKa3bIBaIOTCS YETHIPE YK€ N3BECTHBIX M CBOMCTBA MEIMMOCTH HAa MHO-
JKeCTBE HaTyPaJIbHBIX YHCE]L.

Teopema 6. Ectmaib,abic,10a'c.

Teopema 7. Ecmaic,mbic,To(a+b)icu(a—b)ic.

Teopema 8. Ecnuaic,ub?c,to(a+b)Zcu(a—b)Zc.

Teopema 9. Ecmaic,mmbic,T0ab: c.

Ha npumepe nokazaTeabCTBa CBOMCTB ACJMMOCTU yJalllMecs: y4aTcsl CTPOUTD J0-
Ka3aTeJIbCTBO, OMUPASICh HAa TO WJIM UHOE TOHATHUE (B JAHHOM cJiyvyae, Ha ITOHSITUE Jie-
JIUMOCTH).

Ecnu B nisgiTOM KJlacce yuuTe b He BBeJl 0003HAYECHUST VISl 3aIMCU ACIMMOCTHU, TO
MPU U3YYEHMU 3TOTO ITyHKTa HYXKHO BBECTU MX U C(hOPMUPOBATh yMEHUE MUCII0JIb30BaTh
3TU 0003HAYEHMSI IIPU BBHITTOJIHEHUM 3alaHUil Ha ACIMMOCTb.

Ypok. JleumocTb yncen 1 ee CBOCTBA

Hoegoe 3nanue

CBoiicTBa IeTMMOCTH.

Axmyaauzauus

Iloemopums: TIOHSTHE ACIMMOCTHU, U3yYEeHHBIC paHee CBOICTBA NEIUMOCTH.
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3aoanue na npobnoe deilicmeue

O06ocHOBaTh UCTUHHOCTH yTBepskaeHuit Ne 128 (a, 6), MCrob3yst CBOICTBA IETMMOCTH.

Dukcauus 3ampyoHenus

He Mokem 060CHOBBIBaTh 3T YTBEPKICHUS YKa3aHHBIM CITOCOOOM.

Durcauus npusunst 3ampyoHeHus

3aTpynHeHHe BO3HMKAeT B MOAOOPe HYXKHOTO CBOWMCTBA, TaK KaK HaMU ellle He
ObUTH C(HOPMYTUPOBAHBI U TOKa3aHbI TAKWE CBOMCTBA, KOTOPbIE TPEOYIOTCS.

Lleaw deameavnocmu

ChopMynupoBaTh U 0Ka3aTh HOBbIE CBOWCTBA NEJMMOCTH, KOTOpPBIE ITOMOTYT
000CHOBATh TAHHBIC YTBEPXKICHUSI.

Imanon

Hosgsle cBoiicTBa: Teopembl 1—S5.

Ypok. Jlenmumocts uncen u ee coiicta (PT)

YpoK MpoBOAUTCA MO CTPYKTYpE ypoKa pedieKCur TpeHUPOBOYHOTO TUTIA.

OCHOBHbIE 1IeJIM YPOKa:

1) TpeHUpoOBaTh yMEHUE TOKA3bIBaTh YTBEPXKIECHUS, ONMUPAsICh HAa TIOHATUE JETU-
MOCTH HaTypaJIbHBIX YHCEJT;

2) TpeHUpPOBaTh YMEHUE MPUMEHSTh CBOMCTBA U MPU3HAKU JEIMMOCTU U peniaTh
3a/la4yd Ha AeIMMOCTb;

3) TpeHUpPOBaTh YMEHUE BBIMTOJIHATH AEHCTBUSI C MHOTOITaXXHBIMU TPOOSIMU, YMe-
HUE BBINTOJHATH MPeoOdpa30BaHre HEMPABUIBbHOU ApoOU B CMEIIAHHOE YHUCIIO U
obpaTHo.

4) (dopMupoBaTh JIOTUYECKUE YHUBEPCATbHbIE YUEOHbBIE NEUCTBUS: MOCTPOCHUE
JIOTUYECKOM LIETIN PACCYXKICHUM.

PaccMoTpuM penieHre HEKOTOPBIX 3aAaHUM.

Ne 128

a) (M), T. k. 11060€ HaTypaJibHOE YUCIIO AEJTUTCS Ha eAUHULLY (TI0 TeopeMe 2).

6) (M), T. k. MO60e HAaTypaJIbHOE YMCJIO TOJKHO JEJTUThHCSI Ha caMo cebs (T10 Teo-
peme 3).

3) Hucno 555 555 nenutcs Ha 15, UCTUHHO, T.K. 555 555 okaHUYMBaeTCs Ha 5, a CyM-
ma udp pasHa 30, T. €. YUCIIO AETUTCS U HA 3 1 HA 5.

n) Yucio 143 526 He menutcs Ha 6, IOXHO, T. K. YMCJIO YeTHOE (OKaHYMBAeTCs Ha
6) u nenutcs Ha 3 (cymma nmdp paBHa 21), T. €. JTaHHOE YUCJIO JOJKHO ACTUThCS Ha 6.

Otpunanue: Yucio 143 526 nenurcs Ha 6. (M.)

Ne 129
a) 3agaHue BBIIOJHAETCS Y JOCKUA OMHUM U3 CUJIbHBIX YYalllUXCS.
JloKa3aTeabCTBO.
1.nt4 = n=4q (mo omp.);
2.n:3,Tormada:3,4:3,Tormaa: 3, a = 3c (1o omp.)
3.n=4-3c=12c¢ .3Hauut, n: 12 ,4. T. 1.
0) 3agaHue BBITIOTHIETCS Ha IUIaHIIETKAX.
JloxxHo, KoHTpripuMep: 36.
B) Ecnu HatypanbHOe 9rciio aenuTcst Ha 12, To oHo Beerna nenures Ha 3 (M.).
JloKa3aTeabCTBO.
Ecnu wncno a i 12, to a = 12b (mo ompeneneHuro neiammoctu). Orcrona,
a =3 (4n), a 3HAYUT, YUCJIO ACITUTCS Ha 3.
1) (M), Tak KaK ecIu 9UCI0 a ASTUTCS Ha YUCIIO ¢, a YUCIIOo b genuTcs Ha d, To ab
IeauTcs Ha cd (110 TeopeMe 5).
e) Ecnu npousBeaeHue ABYX HATYpaIbHbIX YKMCEJI IEIUTCSI Ha 9, TO XOTS Obl OMHO
W3 HaTypaJIbHBIX yrces neautcs Ha 9 (J1.).
MoxXHO MpUBECTH KOHTPIIPUMED MPOU3BENEHMSI, B KOTOPOM KaXIbIil U3 MHOXU-
Teseii geautcst Ha 3: (6 - 15) 1 9, mpu oToM HU 6, HU 15 He menuTcs Ha 9.
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Ne 131 (a)

a:b=a=bc

a—=>b _bc—=b_ bc=1) _ c—1

at+b bct+b blct]) c+1

Ne 133 (0, B, 1, 1)

6) Ecim HaTypasibHOE YKCIio b yeTHOE, TO 3b menuTcst Ha 6.
J0Ka3aTeabCTBO.
Ecnu HatypaabHOE 9ncio b YeTHOe, TO OHO OSIUTCS Ha 2, Torga b = 2n.
3b=3(2n) = 6n, Torna 3b neauTcs Ha 6.

B) Ecnu 5S¢ nenutcs Ha 3, To ¢ nenutcs Ha 3 (¢ €N).
JlokazaTeJbCcTBO.
ITo ycnoButo 5S¢ meautcs Ha 3, HO MHOXUTENb 5 : 3 (0oJiee TOro, OHU B3aMMHO

IIPOCTHIC), 3HAYMT, ¢ IEJIUTCS Ha 3.

r) Ectut 21d nenwrest Ha 7, 1o d He Beerna nenvrtest Ha 7 (d € N).
JloKa3aTeabCTBO.
Tak kak MHOXUTENb 21 7, TO O CBOMCTBY AeIMMOCTU (TeopeMa 9) moctaTtou-
HO, YTOOBI XOTS Obl OJMH U3 MHOXUTENECH AeiIcs Ha 7. 3HaUuT, d MOXET He
JeJINThCS Ha 7.

1) Ecnu 6a + 3b nenutcst Ha 6, To b nenurtcs Ha 2 (a, b € N).
I 0Ka3aTeabCTBO.
Ecnu 6a + 3b nenutcst Ha 6 1 epBoe ciaraeMmoe 6a : 6, Toraa BTOpoe ciiaraeMoe
3b HOJKHO IEUThCI Ha 6 (MHave, IT0 CBOMCTBY JIEIMMOCTH 8, X CyMMa He 0y-
IeT geauthesd Ha 6). Ecim 36 ¢ 6, To 3b = 6k (110 onpeaesIeHUIo JeTUMOCTH).
3b = 6k (pa3mennm o0e yacTu paBeHCTBa Ha 3), orciona, b = 2k. 3Hauwur, b ae-
JIUTCS Ha 2.

Ne 134 (a)

KaxkmpIii TUCT COCTOUT U3 2 CTpaHUIl, CyMMa HOMEPOB KOTOPBIX HEYeTHAs, T.K. 3TO
JIBa MOCJeA0BaTebHbIX UYMCA.

BoipBanu 37 1ucTOB, a, 3HAUUT, CKJIaAbIBaau 37 HEUETHBIX YMCeT, TIPU 3TOM A0JIK-
HBI TOAYYUTh HeyeTHoe yurciio. [Toatomy 2354 B pe3ynbrare MoJyduTh He MOTJIH.

Ne 135 (0)

J1oKa3aTesIbCTBO.

O603HaYuM 1UGPY €AUHMI] THICSTY JAaHHOTO YEeTBIPEX3HAYHOIO YMcia a, ud-
py COTeH b, uMdpy OecITKOB c,ludpy enuHull d. Torga jaHHoe 4Yucsio OymeT paBHO
1000a + 1006 + 10c¢ + d, a uncno, 3amMcaHHOe TEMU Xe IrdpaMu, HO B 00paTHOM I10-
psanke 6ymer paBHo1000d + 100c + 106 + aq. 3amuimeM ux pasHOCTH U TpeobpasyeM
MOJTy4eHHOE BBhIpaKEeHUE:

1000a + 1006 + 10c + d — (1000d + 100c + 105 + a) =

= 1000a — a + 1006 — 1056 + +10c — 100c + d — 1000d =

=999 a + 90b — 90 ¢ — 9994.

INonyyeHHOE BBIpaKeHME OEIUTCSI Ha 9, T. K. KaX10€ U3 IPOU3BEACHUI IEIUTCS
Ha 9, a 3HAUUT, X cymMa (pa3HOCTb) Takxke AeauTcs Ha 9 (o Teopeme 7), 4. T. 1.

Ne 137 ().

HOX (a, b) =237,

HOK (a, b)) =23-32-52-7-11-13

Ne 141 (a, 3)

a)3,5:0,28 —3,5=12,5-3,5=9 (xm)

Omeem: ocTajioch IpobdexaTh 9 KM.
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3)

Jlo a b c abc
H3MEeHEeHHs
Iocae 100% + 20% = | 100% —25% = |100% + 10% = | 1,2a-0,75b 1,1c =
usmenenust | = 120% =75% =110% =0,99abc
1,2a 0,75b 1,1c

0,99abc cocrasisier 99% or abe.

100% — 99% = 1%

Omeem: IpoU3BecHUE YMEHbIINUIOCH Ha 1 %.

Ne 143 (a)

a) 494 - 6?: 14. Tak kak 49 : 7, 3HaumT, 49* : 7, a 6 : 2, 3Ha4uT, 6° : 2 (MO CBOICTBY
JEJIMMOCTH Tpou3BeaeHMs (TeopeMa 9)), Torma ux npousseneHue 494 -+ 62 genurcs Ha
(7 - 2) o CBOWCTBY JETUMOCTH (Teopema 5);

49*-6?:42. Tak kak 49 : 7, 3HauuT, 49*: 7, a 6 : 6 (10 CBOMCTBY IEIMMOCTH (Teopema 3)),
3HAYMT, 62: 6 (10 CBOMCTBY JEJIMMOCTU NPOU3BeAeHUs (Teopema 9)), Torga Ux mpous-
BegeHue 494+ 62: (7 - 6) 1o CBOMCTBY AEIMMOCTH (TeopeMa 5).

Ne 144

Ta—9b _ Tecb—9b _ Tb(c—9) _ Tc—9
2a — 5b 2ch — 5b bQ2c—5) 2c¢-5

(a = cb 1o ompeneIeHUIO IETUMOCTH )

Omeem: 1poOb COKpaTHUMA.

Ne 145
a) Ecau HatypaiabHOe 4Kciio @ He aenutcs Ha 3, To Sa He nenutcs Ha 3. (M)
JoKa3aTenbCTBO.
Tak xak yucno a3 u 543 u 3 — npocroe, T0 5a /3.
0) Eciiu 7¢ nenurcs Ha 2, To ¢ nenutcst Ha 2 (¢ € N).(H.)
JoKa3aTenbCTBO.
ITo ycnoButo 7¢ meauTcs Ha 2, HO MHOXUTENb 7 : 2 (0oJjiee TOro, OHM B3aMMHO
MPOCTHIE), 3HAUUT, C JEJTUTCS Ha 2.
B) Ecnu HatypanbHOe 4uciio aenuTcs Ha 48, To OHO Bcerna neaurtes Ha 12.
JoKa3aTenbCTBO.
1 crtoco6. Ecnu a : 48, Torna a = 48¢ (1o ornpeaeieHUIo AIMMOCTH).
48c = 12(4c) 12 (1o ompeneaeHUIO NeIUMOCTH).
2 c1oco0.
HarypanbHoe uncio genutcs Ha 48 (1o ycinoBuio), a 48 : 12 , Torga 3To HaTy-
paJIbHOE YKCJIO AeIUTCS Ha 12 (110 CBOMCTBY AEIMMOCTH (TeopeMa 6)).
r) Ecau ogHo HaTypanbHOE YUCIO ASIUTCS Ha 9, a Ipyroe HaTypajibHOE YUCIIO JIe-
JINTCS Ha 8, TO X MPOU3BEAecHNE ASIUTCI Ha 72.
JoKa3aTenbCTBO.
1 cioco6. Ecnmn a i 9, Torna a = 9c , ecnmu b : 8, Torna b = 8d (1Mo omnpeaeneHuo
JeJIMMOCTH).
ab=9c-8d=9"8cd="72cd:72.
2 c1oco0.
Ecnu ogHO HaTypaJbHOE YMCIO AEJUATCS Ha 9, a Apyroe HaTypajlbHOE YHUCIIO
NIEeJUTCS Ha 8, TO UX IpoM3BeAcHME OeauTcsa Ha 8-9, T.e. Ha 72(O CBOICTBY
NIeIMMOCTH (Teopema 5)).
1) Ecnu ogHO HaTypaabHOE YKCIIO IEIUTCS Ha 6, a Apyroe HaTypaibHOE YMCJIO Je-
JIUTCS Ha 4, TO UX Mpou3BeneHue neaurcs Ha 24.(H.)
Ecau omHO HaTypajibHOE YMCJIO JEJIUTCS Ha 6, a Apyroe HaTypaJlbHOE YUCIIO JIe-
JINTCS Ha 4, TO X ITPOM3BeAeHNE AeaUTCs Ha 6 * 4, T.e. Ha 24 (110 CBOMCTBY AEJIMMOCTH
(Teopema 5)).
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e) Ecnu mpousBeneHre 1ByX HaTypaJIbHBIX YMCEIT SIUTCS Ha 25, TO XOTS OBI OTHO
W3 HATypaJIbHbIX yncen aenutcs Ha 25.(J1.)

MOXHO IPUBECTU KOHTPIIPUMED: IIPOU3BEIECHNE, B KOTOPOM KaXKIbIi U3 MHOXM-
Teseit meautes Ha 5 : (35 - 15) i 25, mpm aToM HE 35, HU 15 He gensaTcs Ha 25.

Ne 146

Ha xaxnoii crpanuiie mo 8 mpoHyMepoOBaHHBIX (OTO, T.€. HA CTPaHMIIE 8 TTociie-
JOBaTEIbHBIX YKCeNl: 4 YeTHBIX U 4 HeYeTHBIX Yrcia. CyMMa YeTHOTO M HEYETHOTO YH-
CeJl 3TO HeYeTHOE YMCIIO, a YeThIpe TAKUX Maphl B CyMME JAIOT YMCJIO YeTHOE. 3HAYUMT,
CyMMa HOMEPOB Ha JIl000ii CTpaHulIe — YMCIIO YeTHOe. BaHs mocunTtan cyMMy HOMEPOB
¢oTorpacduii Ha BEIpBaHHBIX cTpaHuIax (ux 10, Tak Kak mucToB 5).Cymma 10 4eTHBIX
YuCcen — YeTHa. 3HAYUT, OH He MOT MOIY4YUTh B cymme 1375.

Ne 152 (a uin 0)

a) 16% =0,16

8560 : 0,16 = 53 500 (py6.)

Omeem: BbIpyYKa 3a MepBbIi ron coctaBuiia 53500 pyOIeit.

6) 1) 21 768 — (5612 + (5612 — 1215) + 5612 - 1,5) =21 768 — 18427 = 3341 (py0.)
— pacxofbl B UeTBEPTOM KBapTaje;

2) %4618 - 100% =~ 15,35% — cocTaBWIM pacXoibl YeTBEPTOro KBapTaja OT BCex

pacxooB 3a rofl.
Omeem: 15,35%.

Ne 153 (A, B)
34 g0 2 p (B L) 4] 29,5 L - L4
(9_58) [412 4'23+(1o 2'4) 7}_8 {412 12+(0’3 0’125) 7}_
1,1 L 113
24+4'113 24+4.40
29 181
_8 60 _29-81-480 _
29 8:60-29 181
480
2 1312 3 45l
B:<35+17)“3 (05 +5¢)6 =179

21 3 4L
19 118 (520 44)19

HOH (181;179) =1, 1. x. 181 — 179 =2, a 181 u 179 HeuyeTHbIE.

I1. 2.1.2. ITTPOCTBIE UNCAA

OcCHOBHBIE COAep KaTeAbHBIE IIeAN:

1) ymounumb npegcmaBAeHUs1 O NDOCMBIX U CO-
CMABHBIX YUCAAX, ChOPMUPOBAMb NOHSMUE KAHO-
HUYeCKOTr0 PA3A0KEeHUsl YUCAd Hd Npocmble MHO-
JKumeAu,; gokazamb meopeMy o 6ecKoHeuHocmu
MHOXeCcmBd NPOCMBbIX YUCEA;

2) nocmpoums cnocod yCMaHOBAEHUS MOTro, NPO-
CMbIM UAU COCMABHBIM YUCAOM SIBASIEMCSl 3AgaH-
HOe 1ucAo;

3) noBmopumsp noHsMus OMHOWEHUsL U NPONOP-
yuu, peweHue 3agai HA NPONOPYUOHAALHOE geae-
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Hue, gelicmBusl C UMEHOBAHHbIMU YUCAAMU, NpU-
Mepbl Ha COBMeCMHble gelCmBUA C eCAMUYHbIMU
U OOBIKHOBEHHBLIMU gpo0AaMU, NOPAGOK gelcmBull
B BbIDWKEHUAX, CMeneHb, NpueMbl YCMHBIX Bbl-
qucaenud.

4) mpeHupoBamb yMeHUE HAXOgUMb MOGYAb YUC-
AQ, BBINOAHAMBL gelcmBus C MHOIO3MAKHbIMU
gpobsimu, ompuyameAbHbIMU YUCAAMU, JOKA3bl-
Bamb ymBepsKgeHus Memogom Om NPOMUBHOIO.

Oco0eHHOCTH U3yYeHus1 Y4eOHOr0 COepKAHUS

B manHOM IyHKTE y4alirecs IIOBTOPSIOT IMOHSITUS IIPOCTOTO W COCTABHOTO YHMCa
(NeNe 156—158), anroput™m pa3aoXeHUs YKClIa Ha IPOCThIe MHOXUTEIIN.

3mech e yJalrrecs: 3HaKOMATCSI ¢ OCHOBHOI TeopeMoii apnMEeTHKH: JTI000e Co-
CTaBHOE YMCJIO MOXHO TIPEACTaBUTH B BUIE IIPOM3BEICHUS IIPOCTHIX MHOXUTEICH, TIpU
3TOM JIBa Pa3IOXKEHUSI OMHOTO M TOTO K¢ YMCJIa Ha IMIPOCThIe MHOXMTEIX MOTYT OTJIU-
YaThCs JTUIIb MOPSIAKOM COMHOXUTENEeH. JloKa3aTeIbCTBO 3TOM TEOPEMBI, ECTECTBEHHO,
OCTaeTcs 3a paMKaMU JaHHOro Kypca. OgHaKo 00CyXIeHUe CIEICTBUS 3TOU TEOPEeMbI
TMPUBOAUT YYalIUXcs K MpodiieMe HEOAHO3HAYHOCTHU MPU 3aITUCH PA3JIOXKEHMS YKCia Ha
MPOCThIE MHOXUTEIN. MOXHO MPEIOXUTh CEMUKITACCHUKAM CaMUM TIPUAYyMAaTh Bapu-
aHT OJIHO3HAYHOW 3amucu pasfnoxeHus. CKopee Bcero, OHU CaMOCTOSITEIbHO MPUAYT
K OOILIENMPUHSITOMY KAHOHMYECKOMY Pa3JIOKEHMIO YKCIa Ha MPOCThie MHOXUTENU. [1o-
CJIe Yero ¢ yyaluMMUCs OCTaHeTCS JIMIIIb YTOYHUTD ITOHSATHE KAHOHUYECKOTO pasJioxke-
HUS YUCia Ha MPOCThIe MHOXUTEIW U TPOIOKUTH TPDEHUPOBATh UX YMEHUE PacKIaabl-
BaThb YMcJia Ha MpocThie MHOXUTEIU (Ne 162).

B naHHOM myHKTe yyalluecsl y3HAIOT ajrOpUTM OMpENeeHUSI TOro, MPOCTHIM
WJIM COCTaBHBIM SIBJIIETCS 3alaHHOE YMCJIO, U ydaTcs ero npumeHsTh. [Ipobiaemarusa-
LIMI0 MOXHO OpraHu30BaTh, MPEUIOKUB YYAIIMMCS ONPEIASTUTh 3a OJHY-IBE MUHYTHI,
A6159emcs AU OAHHOe PA3N0JCeHUe HA MHOMCUMENU KAHOHUYECKUM PA310JCeHUeM HA npo-
Ccmble MHOYCUMenu:

315894 =2-3-163-323?

3aTpyaHeHre BO3HUKHET IIPY OTBETE Ha BOIIPOC, SIBJISIOTCS JIM MHOXUTeIU 163 u
323 IpoCThIMU, T. K. 3T YMCJIA JOCTATOYHO BeIUKU. [IprnunHOI 3aTpyTHEHUS SIBIISIETCS
OTCYTCTBHE Y YYAIIIUXCSI CTIOCO0a OIPEaeIeHUS TOTO, IIPOCTHIM MJIM COCTABHBIM YHCIIOM
SIBJIICTCS 3aJaHHOE YK CJIO, KOTOPHIA OBI TT03BOJIMII OBICTPO BHITIOJIHUTH 3aIaHNC.

ITocte 3HAKOMCTBa C HOBBIM QJITOPUTMOM YJaIllrecs y4aTcsl eTo IpUMEHSITh. BbI-
noJHssg Ne 159, yyammecst 000CHOBBIBAIOT CBOI BEIOOp, TIpOroBapyBasi aaroputM. [1pu
BBITIOJTHCHWY 3aaHUS yJaIllruecs TODKHBI IIPUMTH K BBEIBOAY, UTO TaHHBIA aJITOPUTM
TIpUMEHSIETCS TOJIBKO B CIIydae, eCJTU U3BECTHBIC UM IIPU3HAKY IeTMMOCTH HE JAIOT OT-
BeTa Ha Bompoc. Eciu pebsta HaYHYT IPUMEHSTh aJITOPUTM HepallMOHAIBHO (HAIIpH-
Mep, s urcia 206 win 117), yauteslb MOXET JaTh BO3MOXHOCTb UM CHIEJIaTh 3TO, HO
MOTOM 0OpaTUTh BHUMAHUE Ha OoJiee TPOCTOI cmocoO BHIMTOJTHEHUS 3a1aHus (IPU3HAa-
KU AEJTMMOCTH TTOKa3bIBAIOT, YTO JAHHBIE YKCJIa COCTABHBIE).

AJITOpUTM OTpeaeeHUs TOTO, TPOCTHIM WU COCTABHBIM YMCJIOM SIBJISIETCS 3alaH-
HOE YMCJI0, OTpabaThIBacTCsI IMTPH BhIMOJHeHNH 3agaHnit NeNe 160—161.

Ypok. ITpocTbie yncaa

Hoegoe 3nanue

OcHoBHas TeopeMa apu(pMETUKN: TIOHSITHE KAHOHMYECKOTO Pa3JIoKeHUS Yrclia Ha
MPOCThIE MHOXUTEN: aJITOPUTM OIIPeNeJIeHNSI TOTO, TIPOCTHIM VI COCTABHBIM YMCIIOM
SBJISIETCS JTaHHOE YMCJIO @; aJITOPUTM Pa3IoXKeHUs YUCeN Ha TTPOCThIe MHOXKUTEIIN.
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Axmyaauzayusn

Iloemopums: onipeneieHUE IPOCTOrO YMCIIa, OIpPeae/IEeHIUE COCTABHOIO YMCIIa, I10-
HATHE Pa3JIOXEHHUsI YKCE Ha TIPOCThIE MHOXKUTEH, TOHSTUE CTETICHU YUCIIA.

3aoanue na npobroe deiicmeue

OrnpeneanTh 3a MUHYTY, SIBJISICTCS JIM JaHHOE pa3jIoKeHWe Ha MHOXUTEIN KaHO-
HUYECKUM pa3jioXeHHeM Ha ITPOCThie MHOXUTENM: 315894 =2-3-163 - 323.

Durcauus 3ampyoHenus

He MoxeM ObICTPO OIIpeIeInTh, IBISETCS JIM JaHHOE Pa3/IOKeHNEe Ha MHOXUTEIN
KaHOHUYECKUM pasioKeHUEeM Ha MPOCThIe MHOXUTEITH.

Durcauus npusunst 3ampyoHeHus

3aTpyaHeHKre BO3HUKAET IIPU OTBETE Ha BOIIPOC, SIBJISIOTCS JIM MHOXUTEIU 163 1
323 npoCThIMU, TaK KaK 3T YKCJIa J0CTATOYHO BeJTUKU. [IpUunHOI 3aTpyTHEHWS SIBJISI-
€TCsI OTCYTCTBHE y HAC CIIoco0a OIpeaeeHUsI TOrO, IMPOCThIM WIIM COCTABHBIM YMCJIOM
SIBJISIETCSI 3aJaHHOE YMCJI0, KOTOPBIM Obl COKPATWII BPeMsI Ha BbIIIOJHEHUE 3aIaHUSI.

Ileav desmeavnocmu

Haiit crioco6, KOTOPBIM MOXKHO OBICTPO YCTAHOBUTD, IIPOCTHIM MJIM COCTABHBIM
SIBJISIETCSI JAHHOE YMCJIO, Y HAYYUTHCS €r0 IPUMEHSITh.

Imaaon

1) OcHoBHas TeopeMa apu(pPMETUKH.

JI1o6oe cocTaBHOE UYMCIO MOXKHO MpPEeACTaBUTb B BUIE MPOU3BEAEHUS
MPOCTHIX MHOXUTeNe. [Ipn 5ToM JIBa pa3iioskeHUS OTHOTO M TOTO XKe
yyclia Ha TMPOCTbie MHOXUTEIU MOTYT OTJAWYAThCA JIMIIb TOPSIIKOM
MHOXUTETEH.

2) IMoHsTHE KAHOHWYECKOTO pa3oKEHUS Yrciia Ha MPOCTbIE MHOXUTEIU.

Paznoxenue yncna Ha IIPOCTBIC MHOXKUTEJIN, HA3bIBACTCA KAHOHNYECCKUM,

€CJINn:

1. Bce TIPOCTBIC MHOKHWTEIN 3aITMCAHBI B ITOPAIKE BO3paCTaHUAd,

2. IIPONU3BCACHUE OONMHAKOBBIX ITPOCTBIX MHOXMUTEJIEN 3allMCaHO B BUIE
CTCIICHU.

3) A)IFO]I)I/ITM onpeacJacHudA Toro, NpoCTbiM MJIN COCTAaBHBIM YHMCIIOM ABJIACTCA
JaHHOEC 4YunCJIO a.

1. Beimmucatp Bce IpOCThIE YMcIa, KBaApaThl KOTOPBIX MEHBIIIE d.

2. Eciu a nenvtcst XoTs Obl HAa OJHO W3 BBIIMMCAHHBIX YMCEN, TO d —
COCTaBHOE.

3. Ecaiu a He menwTcs HM Ha OOHO W3 BBINMCAHHBIX YHCENI, TO @ —
MpOoCTOE.

4) AJITOpPUTM pa3jaoXXeHUs YUCeT Ha TIPOCThIe MHOXKUTEIN

Paznenuth ynucno Ha HAaMMeHbLIU ] HpOCTOfI
JCJINTCIIb Yucjia

da YacTHoe |
pocToe
quciao?
Hem l
Pasznenuthb MosydeHHbIN pe3ysibTaT Ha ero

HaMMEHbIIUI IIPOCTOM ACIUTEb

A 4

3anucarb YMCJIO B BUJIE TIPOU3BCACHUA BCEX
MOJIYYEHHBIX ITPOCTBIX NeUTeNen
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Ypok. Temumocts unce. [Ipocteie unciaa (PK)

YpoK IpOBOIUTCS 1O CTPYKTYPE YpoKa pedIeKCUU KOPPEKITMOHHOTO THTIA.

OcHOBHbIE eJIH YPOKa

1) OpraHu3oBaTh CAMOKOHTPOJIb YCBOSHMSI TIOHSITUI TTPOCTBIX M COCTABHBIX YM-
ceJl; IPU3HAKOB JAETMMOCTH, CIOco0a YCTAHOBIEHUST TOTO, MIPOCTBIM UIU CO-
CTaBHBIM SIBJISIETCS 3alaHHOE YHUCJIO;

2) TPEHUPOBaTh BHIYMCIUTEIbHbBIC HABBIKM! M YMEHUE peliaTh 3aJaui Ha TIPOLIeH -
TbI, UCITOJIb3YS JUIS pELIEHNS METOI MAaTEMAaTUYECKOTO MOIETTMPOBAH M.

PaccMmoTpuM npumeps! peieHust HEKOTOPBIX 3aaHUMA.

Ne 159

6) Beimuimem Bce TpOCThbIe 4Mciia, KBaapaThl KOTOpPBIX MeHbIIe 89. Tak Kak
102 =100 > 89, To BeIMUIIEM uncia 2, 3, 5, 7. Yucno 89 He genurtcs Ha 2, 3, 5 no npu-
3HaKaM JeuMocTH. Ha 7 Toxe He nenutces: yoenmiiich B 3TOM, HEMOCPEACTBEHHO BbI-
YUCJIsAsl YacTHOe, moaydymin 12 ¢ octatkoM 5. 3anuiem 89 =7 - 12 + 5. Tak kak 89 He
JEeJUTCS HU Ha OJHO W3 BBIITUCAHHBIX YMCEJT, 3HAYUT, 89 — mpocToe.

r) 117 nenutcs Ha 3, T. K. cymMMa ero uudp aeauTcs Ha 3. 3HaYUT, 3TO YHUCJIO CO-
CTaBHOE.

e) 123 neautcs Ha 3, T. K. cyMMa LM@p aeautcs Ha 3. 3HauuT, yucio 123 cocraBHoe.

3) BoimuieM Bce MpoCThle 4YMcia, KBaapaThl KOTOpbIX MeHblle 149. Tak kak
132 =169 > 149, To BeInIUIIEM YKciaa 2, 3, 5, 7, 11. Yucno 149 He genurcd Ha 2, 3, 5 110
npusHakaM aeauMoctu. Ha 7 u 11 toxke He aenutcst. Mbl yoeauaInch B 3TOM, HETTOCPE/I -
CTBEHHO BBIYMCIIAA yacTHOE: 149=7-21+2;149=11-13 + 6. Tak Kak 149 He neaurcs
HU Ha OJHO U3 BBIMTMCAHHbBIX YHUCEN, 3HaYuT, 149 — npocTtoe.

K) Tak kak 132 = 169 > 163, To BemMIeM uncia 2, 3, 5, 7, 11. Yucnol63 He me-
Jutcd Ha 2 , 3, 5 mo npusHakaMm aeauMmocTu (cymma uudp pasHa 10). Kpome Toro,
163=7-23+2;149=11-14+09.

3Hauwnt, 163 — mpocroe.

M) Yucno 357 geautces Ha 3 1o MpU3HaKy AeJUMOCTH Ha 3 (cymma nudp paBHa 15).
3HauuTt, yucio 357 — cocTaBHOE.

Ne 160

a) YToObI HAliTU 3TO YKCJIO, HY>KHO TTPOBEPSITH BCE HATYpaJIbHbIE YKCIIA, CIEAYI0-
e nocie 40.

1) 41 — mpoBepsieM AeaUMOCTb 41 Ha TIpoCThIe Yncia 10 7, T. K. 72 >41.

4172, 3, 5 no npu3HakaM AeJIUMOCTHU (cymMMa LiGp paBHa 5).

Omeem: iepBoe MPOCTOE YKUCIO0, ciaenylolee 3a 40 3To 41.

0)

1) 111 nenurcs Ha 3, 3Ha4uT, 111 — cocTaBHOE

2) Yucno 112- yeTHOe 1 HE paBHO 2, TOTJAa OHO COCTABHOE.

(Bce octanbHbIe YeTHBIE YMCIIa, caeaytoliue 3a 112 — coctaBHbIE)

3) 113

1) Tak kak 112= 121 > 113, 1o BbinuieM yncia 2; 3; 5; 7.

2) 113 # 2; 3; 5 mo npu3HaKaM AeTUMOCTU (YUCJIO HEYETHOE, MOCaeaHsIs1 uudpa H1
0, Hu 5, cymMa Lugp paBHa 5).

113 77113=7-16+1)

3HauuT, 113 — npocToe u nepBoe MpocToe yuciio ciaeayroiee 3a 110 ato 113.

B) 201 nenurtcs Ha 3, 3HauuT 201 — cocTaBHOE.

202 nenutcs Ha 2, 3HauuT, 202 — 4€THOE U He paBHO 2, TOTIa OHO COCTaBHOE.

! Ecny yuuTenb CUMTAeT 11e71eco00pa3HbIM MCIOIb30BaHUE KAJIbKYJISTOpPA MpPU ONpelesieHu!
MPOCTHIM WJI COCTABHBIM SIBJISIETCS] JAHHOE YKCIIO0, TO OH MOXET pa3pellldTh yJallnMCs ero
WCTONb30BaTh. [IpuyeM, OOroBapuBaeTCsl, UYTO, OaXe IMPU MCIOJb30BAaHUU KAaJIbKYJISATOPA,
yyalyecs ToATBEPXKIAI0T, YTO JAHHOE YHCJIO @ He AeIUTCs Ha b oopmiieHueM: a = bn +r. B aTtom
cllyvae yYMTelTio He HY>XXHO TOTOBUTh TPEHUPOBOUHOE 3a/laHUe Ha JEJICHUE B CTOJNOMK.
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(Bce ocranbHbIe yeTHBIE YuCia, cienytomue 3a 200 — cocTaBHBIE)

IMposepum uncio 203.

1) Tak kak 152 = 225 > 202, To BeInuiIeM yncia 2, 3; 5;7; 11; 13.

203/2; 3; 5 mo mpu3HaKaM AeJTMMOCTH (YUCII0 HeYE€THOE, TToceaHsIst idpa Hu 0,

HU 5, cymMa uu@dp paBHa S).

203:7 (203 =7 - 29), 3Hauut, 203 — cocTaBHOE.

Yucno 205 nenutcs Ha 5 (YncI0 OKaHUYMBAeTCs Ha 5), 3HauuT, 205 — cocTaBHOE

Yucno 207 — cocraBHOe, Tak Kak 207 | 3 (cymma mudp paBHa 9, 9 menurcs Ha 3)

IIposepum uncio 209.

1) Tak kak 152 =225 > 209, To BbinuiueM uncia 2; 3; 5;7; 11; 13

2) 209 72; 3; 5 mo mpu3HAKaM IEJTMMOCTH ( YMCIIO HEUETHOE, TTOCTeIHSIS Iuppa HI

0, Hu 5, cymma uudp paBHa 8).

20947 (209=7-29 + 6).

209: 11 (209 =11 - 19), 3nauut, 209 — cocTaBHOE.

IMposepum uncno 211.

1) Tak kak 152= 225 > 211, o Beinuuiem yucia 2; 3; 5;7; 11; 13

2) 21172; 3; 5 no mpuzHakam aeauMocTtu (cymma nudp paBHa 4).

21177 211 =730+ 1).

211711 211 =11-19 +2).

211713 211 =13 - 16 + 3), 3Hauut, 211 — OpocToe U MepBoOe MPOCTOE YKCJIO,

caemyroriee 3a 200 — ato 211.

Ne 161 (0)

1) 151 — npoBepsieM aenumocTb 151 Ha npoctelie yncia go 13, T. k. 132 >151.
15172, 3, 5 110 IpU3HaKaM IeIUMOCTH (cyMMa mudp paBHa 7), 3HA4YuUT, 151 —
MPOCTOE.

2)152: 2.

3) 153 : 3 (cymma mucp paBHa 9).

4) 155 5.

5) 157 — nipoBepsieM aeauMocTh 157 Ha rmpocTeie yucia 1o 13, T. k. 132 >157.
157 72,3, 5 110 mpr3HaKaM JeIMMOCTy (cymma mudp paBHa 13).
157=7-22+3;157=11- 14 + 3, 3Hauur, 157 — npocroe.

6) 159 : 3 (cymma umdp paBHa 15).

Omeem: 1Ba mpocCThIX yncina: 151 n 157.

Ne 162 (B)

Bo3MoxHbIe BApUAHTHI pELICHUS:

1 crioco6

184 27525

73719
81919
917
13|13
1

2 c1nocoo.
184 2753
614253
20475 (3
682513
227515
4555
91 (7
13 )1

1

3
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184 275= 52-9:9-7-13=3%-52-7-13.

Ne 163

0) D (p* q) ={1;p;q;p% pq; P’q}.

B) D () ={1;p; P’ ;4 ¢°; Pq; P’q; PG’ ; P°q" }. 8 HenuTeneit.

Ne 164

a)(a+b)ip;

abip.

aipubip

Joka3aTesIbcTBO (METOIOM OT IIPOTUBHOIO) Ha MHOXECTBE HATYPaJbHbBIX YKCEJ.

1. TIpenmnonoxum, 4To XoTs Obl OAHO U3 TAHHBIX YMCE He nenutcs Ha p. s on-
HO3HAYHOCTH OMpeIeanuM: a/pu b : p.

Tak KaK (a + b) i p, IO ONPENETCHUIO NeIUMOCT! A n: a + b= np.

Torma: a + b= np < a=np — b. [lonydeHHast pa3HOCTb ACIUTCS Ha p (TI0 CBOMCTBY
JeIMMOCTUA CYMMBbI M Pa3HOCTH), TOTIA 1 JIeBasi 4YaCTh PABEHCTBA a | p, YTO IIPOTUBOPE-
YUT MPEATIOI0XEHUIO.

2. Ilpeamnoysoxum Terepb, 4To 00a YKcia He AeaTcsa Ha p, T. €. ap u bsp.

Tak KaK ab : p, To 1o onpeeeHuo aeauMoct 4 m: ab = mp. Torna B nojayyeH-
HOM paBEHCTBE paBasi 4YacTb AEJIUTCS Ha p, a JIeBask — HET.

3. TlonyyeHHbIE IPOTUBOPEYMS ITOKA3BIBAIOT, YTO HAILIM IIPEANOI0XKEHUS HEBEP-
HbI, a 3HAYUT, KaXKI0€ M3 3TUX YUCEI ACTUTCS Ha p, 4. T. 1.

0) IIpocToe unciao He MOXKET OKaHUYMBAThCs Ha (0 MM Ha 5, T.K. B 3TOM CJIy4yae OHO
nJeautcs Ha 5. He MoxeT okaHumMBaTthes Ha 2; 4; 6; 8, T. K. OHO OyIeT JeauThes Ha 2.
Torpa MOXHO caenaTh BBIBOM, YTO IIPOCTOE YMCIIO MOXKET OKaHYMBAThCs LiMdpamu 1; 3;
7; 9. IlpuMepaMu TaKuX Yucea MOIYT CayxkuTh: 11; 13; 17; 19. 3Hauur, 10060e pocToe
quclio, OoJblee 5, MOKET OKaHUMBAThCS TOJIbKO Uudpamu 1; 3; 7; 9, 4. T. 1.

Ne 170

a) IMyctb Ha 6% neno3uT NoJoXuIn x pyod., x > 0. Torma Ha 10 % nmemo3uT 1moso-
xuu (1800 — x) py6. loxom ot 6 % nenosuta coctaBut 0,06x py6., a ot 10 % coctaBuT
0,1(1800 — x) py0. ITo ycoBuio Mo 060MM IeITO3UTaM ITOJTyIeH OTMHAKOBBIN TOXO/, T. €.
0,06x paBro 0,1(1800 — x) py0.

CocTaBUM MaTeMaTUIECKYIO MOIEIb 1 3a(hMKCUPYeM NCKOMEBIC BETMINHEL.

x=0 ; x=7?
0,06x=0,1(1800 — x) 1800 —x=7?

0,06x = 0,1(1800 — x);

0,06x =180 — 0,1x;

0,16x = 180;

x=1125

1125>0

1800 — 1125 =675 (py6.)

Omeem: 1ion 6 % rogoBbIX KOMIaHUs Tojioxkwia 1125 py6., a nox 10 % — 675 py6.

0) B kakyto cymmy nipespatutcs Bkaaa B 10 000 p. yepe3 3 roga, eci 6aHK HaYMC-
JISIeT IIPOLICHTHBINM J0XO0 B pa3Mepe 8% romoBbix?
1) mpocTOii MPOLIEHTHBIM POCT
10 000 (1 + 0,08 - 3) = 12 400 (py6.)
2) CIOXHBIN TPOLEHTHBIN POCT
10 000 (1 + 0,08)* =12 597, 12 (py6.)
Omeem: 12 400 py6uieit unu 12 597 py6neit 12 koneek.

Ne 171
Pemenue MHANBUAYAJIbHOC B 3aBUCUMOCTHU OT INYHbBIX JaHHBbIX.
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Ne 172

B) 91 nemutca Ha 7, 91 = 7 - 13. 3HAUNT, 3TO YMCIIO COCTAaBHOE.

) 173. BemuieM Bce TIpOCThIe YMCia, KBaapaThl KOTOPBIX MeHbIIe 173: 2; 3; 5; 7;
11; 13 (1. x. 142 =196 > 173).

17342 (Heu€THOE YUCII0)

17343 (cymma uudp 11)

173%5 (mocnenusist uucdpa vu 0, HYU 5)

17377 (173=17-24 +5)

1734711 (173 =11-15+8)

173713 (173 =13-13 + 4).

173 He menUTCS HA HAa OMHO M3 BBEIMMMCAHHBIX YKUCEIT, 3HAYUT, 173 - TIpocToe.

e) 177 nenutes Ha 3, T. K. cymMa ero uudp paBHa 15. 3HaUUT, 3TO YUCIIO COCTABHOE.

Ne 173

0) Beimuiiem Bce MpOCThIE YKCIa, KBaIpaThl KOTOPBIX MeHbIe 101: 2; 3; 5; 7
(. x. 112=121>101).

101 #2 (Heu€THOE YuCIIO0)

101 /3 (cymma 1ucp 2)

101 5 (mocnemusist undpa Hu 0, HE 5)

1017 (101 =7+ 14+ 3)

101 He menUTCS HY Ha OJHO M3 BRIMMCAHHBIX YKcell, 3HauuT, 101 — mpocroe.
Omeem: IepBOE MPOCTOE YKCIIO, cienyioiee 3a auciaoM 100 — 101.

B)

1) 116 : 2 (Bce ocranbHble YeTHbBIE YKCIA, Clleayoliue 3a 116 — coctaBHbIE)
2) 117 : 3 (cymma uudp 9)

3) 119

BreinuieM Bce mpocThIe Yncia, KBaapaThl KOTOPLIX MeHbIe 119:2, 3, 5,7
(. x. 112 =121 > 119).

119.72

11973 (cymma umdp 11)

119.5

119:7(119=7-17)

4)121:11,121=11-11;

5) 123 : 3 (cymma uudp 6)

6)125:5

7) 127

BreinuireM Bce mMpocThie YKcia, KBaapaThl KOTOPLIX MeHbIe 127:2, 3,5, 7, 11
(t. k. 122 =144 > 127).

12772

12773 (cymma tugp 10)

12775

12777 (127=7-18 + 1)

127711 (127=11-11+6)

127 He menmuTCa HYA Ha OJHO M3 BBIMUCAHHBIX YMCEN, 3HAUuT, 127 — mpocToe.
Omeem: IepBOe MPOCTOE YKCIIO, Cleaylolee 3a yuciaoM 115 — 127.

Ne 174 (a)

1) 181

BrinuiieM Bce MpocThie Yynciia, KBaapaThl KOTOpbIX MeHbIe 181: 2, 3, 5,7, 11, 13,
(T. x. 14>=196 > 181).

18142

18143 (cymma tmdp 10)

18145

18147 (181=7-25+6)

181411 (181 =11-16 +5)
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18113 (181 =13-13 + 12)

181 He meauTCs HA Ha OJHO U3 BhIMMCAHHBIX YKCell, 3HauuT, 181 — mpocroe.

2) 182 : 2 (Bce octanbHble yeTHbIe yncna mexay 180 u 190 — coctaBHBIE)

3) 18313 (cymma uucp 12)

4)185:5

5) 187

BoinuiiemM Bce MpocThie Ynciia, KBaapaThl KOTOpbIX MeHble 187:2, 3, 5,7, 11, 13,

(1. k. 142 =196 > 187).

18742

187 3 (cymma umcp 10)

18775

18777 (187=7-26 +5)

187:11 (187 =11-17)

6)189 : 3 (cymma tudp 18).

Omeem: mexay 180 1 190 ecThb eAMHCTBEHHOE ITpOCTOE Ynciio — 181.

Ne 175 (0)

65520=24-32-5-7-13.

Ne 176 (0)

Jo6oe yunciio 6o menutcest Ha 6 (T. €. OCTaTOK OT AejieHus paBeH 0), M0G0 He
JeIUTCS (TOTAa OCTATKY 3TO HATypaJibHble Yrciia MeHbliue 6) To ecTh ocTaTKu Ipu Je-
JIEHUU Ha 6 paBHBI ogHOMY U3 yncen 0; 1; 2; 3; 4 v 5.

Ocratok 0 — 4KCyI0 AeUTCS Ha 6,ClIe0BaTeIbHO, IJIsl YMCIia, 00JIbIIEro 6, B 3TOM
Cllyyae MOXHO CZeJIaTh BBIBOJ, YTO OHO COCTaBHOE (IJisk 6 — CyILECTBYET OeIUTelb 2,
3HAYUT, TOXKE COCTABHOE).

Octatok 3 — uucyo aenutest Ha 3 (n = 6m + 3 menutcst Ha 3 1o CBOMCTBY JeTMMO-
CTU CYMMBI U TIPOU3BEICHMS) , CIEIOBAaTeIbHO, OHO COCTAaBHOE.

Ocrartok 4 — yuciio genutcs Ha 2 (n = 6m + 4 meauTes Ha 2 10 CBOMCTBY JETMMO-
CTH CYMMBI U TIPOU3BEACHMST), CJICAOBATEIbHO, OHO COCTAaBHOE, U.T.1T

Ne 180

5932-6001 —69 > —
6001 - 5931 + 5932 17 1

(5931 + 1)- 6001 — 69 _

6001 - 5931 + 5932 _l(ﬁ_lﬂ)
21 21
(L o4) 1.3
5931-6001+6001—69 5 "\'s " " )_ 5931-6001+5932 55 _| i
6001 - 5931 + 5932 A 6001 - 5931 + 5932 1
21 3
2:7=0 (ocT. 2)
2=7-0+2
Omeem: HemoTHOE YacTHOe paBHO 0, a ocTaToK 2.
Ne 181*

a) 140; 141; 142; 143; 144; 145; 146; 147; 148;
6) 114; 115; 116;...125; 126.
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I1. 2.1.3. AEAEHUE C OCTATKOM
OCHOBHbBIE COA€EpPKXaTEeABHBIE IIEAN:
1) ymounumb npegcmaBAeHUSL O geAeHuu
C OCIMAMKOM HQ MHOXXEeCMBE HAMYPAAbHBIX QUCEA;
cpopmupoBamb npegcmaBA€HUS O CyulecmBOBA-
HUU U eguHCMBEHHOCMU geAeHUsl C OCMAamKOM
gAsl AF0O0r0 HAMYPAABHOI'O YUCAQ,
2) noBmopumb (POPMYAYy geAeHUsA C OCMAMKOM,
noHamus npsamold u obpamHol NPONOpyUOHAADL-
Hocmu, 3anuch 06w UX BbICKA3bIBAHUU U BbICKA3bl-
BAHUU O Cyu,eCmMBOBAHUU C NOMOW,bIO KBAHIMOPOB;
3agaqu Ha Macwmaob;
3) mpenupoBamp ymenue npeodpa30BblBAMb Bbl-
paXeHusa co CKOOKamu, pewlamb YPABHEHUA, 30-
gauu Ha Yacmu, BbIHUCAUMEAbHbIE YMEHUA.

Oco0eHHOCTH H3YYeHHs YIeOHOTO0 ComepKAHUS

B HavapHOI 1IKOJIE yJaIyecs BRITOMHSUIN AeJICHUE ¢ OCTaTKOM Ha MHOXECTBE Ha-
TypasibHbIX uyrcen. 3pecTHas um hopmyia AeJIEHUS C OCTATKOM UMEET CIECAYIOIIWIA BU/L.

JeJIuMoe JIeJUTeJb YaCTHOE OCTAaTOK

a=b-c+r, r<b
ﬂeJ'II/IMOC paBHO IPOMU3BCACHUIO ACIUTEIA U HaCTHOTI'O IINTFOC OCTATOK
(OCTaTOK MEHBIIIE JEITATEIS).

M3ydeHne TaHHOTO MyHKTa MTOATOTOBIIEHO M3YYeHUEM CONEPKaHMS TTPEIbITYIITNX
IYHKTOB. 3HAKOMSICh C aKCHMOMAaTUYECKMM METOIOM IIOCTPOCHUS MaTeMaTU4eCKOM
TEOpUH, yJallluecs aKTyaJu3UpOBald CBOU IIPEACTABICHUS O IMOHATUU OIpPEIeICHUS
M OCO3HAIM HEOOXOAMMOCTh BBEIACHHUs YETKHMX MaTeMaTUYeCKUX ompenenaeHuii. [1pu
M3Y4YEeHUHU MPEAbIAYIIEro MyHKTa yYalluecs y>Ke BCIIOMHWIM (hOpMYITy AeJIEHMS C OCTAT-
KoM. OHU UCITIOJIB30BAIU €€ [P 000CHOBAHKMU TOTO, YTO HEKOTOPOE YKMCJIO HE AEIUTCS
(Hamesno) Ha apyroe uncito. Tak, TIpyu IpUMEHEHUH aITOPUTMA OIIPEISICHUS TOTO, TIPO-
CTBIM WJI COCTaBHBIM YHCJIOM SIBJISIETCS 3aJaHHOE YMCJI0, OHU, HAIIpUMep, MCaIN:
127:7(127=7-18 + 1).

B maHHOM ITyHKT€ MpeACTaBICHMS YIallluXCcsl O IeJIEHUU C OCTATKOM YTOYHSIIOTCS.
BBoauTcs onpeneaeHue IeJIeHUs ¢ OCTATKOM Ha MHOXECTBE HAaTypaJIbHbIX YMCE.

Pazdeaums uucno a ha wucao b c ocmamixom 3HaYUT NPEACTABUTH YUCIIO d B BUIE
a=bc+r,tner<b(a,beN;c,reN,). [Ipu 5TOM YUCIIO C HA3bIBAIOT HENOAHbIM HACT -
HbIM, @ YUCTIO F — OCMAamKoMm OT JIeJieHUs a Ha b.

BaxxHo, 4TOOKI yyaniecs TOHUMAaITH CMBICT KaXKIOM ITIepeMEHHOM B 3TOM OIIpe/ie-
JICHUH W CMBICIT OTpaHNYEHUI, HAJIOXKEHHBIX Ha X 3HaYeHM. [1ojre3HbIM OyIeT mocie
BBelleHMS (ITOCTPOEHMS) JAaHHOTO OIpEIeICHUS 3a1aTh yJallluMcsl BOIIPOCHI Ha MIOHM-
manue. [IpuBegeM nmpuMep Takoii 6ecenbl.

— Ilpoumume onpedesenue euje pa3. Obpamume HUMAHUe, 8 KAKOM nopsdke 8 pa-
eencmee a = bc + r 3anucviearomes muoxcumenu. 4mo nuwiemcs 6 npoussedeHulU Ha NePeom
mecme? (leaumens.)

— Ymo nuwemcs na emopom ? (Henoanoe wacmmnoe.)

— Kak evt dymaeme, 0as ueeo HysucHo cobaodams smom nopadok ? (4mobwvr no smoii
3anuUCU MOJCHO ObLAO Cpaszy onpedesums, 20e UMEHHO Oeaumenb, a 20e HenoaHoe Yacmuoe, u
NOHAMb HA KaKoe YUCA0 deaunu ¢ ocmamkom. Takace no s3moii 3anucu yoooHo nposepsmo
MeHble AU NOAYHEHHbLI 0cCMamok deaumensl.)
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— ObbsicHUme, Kakue 3HA4eHUs MO2ym NPUHUMAmMb nepemMenHble U3 3mo2o onpedene-
Hust (a, b€ N;c,re N).

— Ilepesedume 3anucy na pycckuil a3vik. (Aeaumoe u deaumenv 0oaxcHvl Obimod Ha-
MYPANbHBIMU YUCAAMU, A HENOAHOE YACMHOe U OCIMAMOK Om OeleHUs MO2Ym NPUHUMAMb
maxice u 3Havenue Hynb.)

Hanee yuainecs paboTaloT Ha IUiaHIiIeTkax. OQuH U3 y4allrXxcs 03ByYMBaeT Bep-
HBI OTBET.

— Ilpusedume npumep, Koeda Henoanoe yacmuoe pasro 0. (Hanpumep, npu denenuu
1 na 100 nenoanoe uacmuoe 6ydem pagHo Hyat0, a 8 oduwem caydae: ecau deaumens MeHvle
deaumoeo.)

— Yemy 6ydem pasen ocmamok om deaerusi  smom cayyae? (Ilpu c =0, r =a.)

— B kakom caywae r = 0? (Ecau a deaumcs na b, mo ocmamok om OeneHus paseH
HYM10.)

— Ilpueedume npumep. (Ilpu denenuu 28 na 4 ocmamok pager Hynio.)

B cBs13u ¢ BBemeHMeM ompeaesieHus] YyTouHsieTcsl (hopMysia JeIeHUsT ¢ OCTaTKOM
(4acTHOE Telepb HA3bIBAIOT HEIOJIHBIM YACTHBIM, YKa3bIBAaeTCS 001aCTh HOMYCTUMBIX
3HAYCHUI BXOASIINX B (POpMYJTy IepeMEHHBIX).

Yyamuymucs cTpouTcst 001N aITOPUTM JEIEHUS C OCTATKOM Ha MHOXECTBE Ha-
TypaJIbHbIX yrcel. CEeMUKIACCHUKU MOTYT CAMOCTOSITEJIbHO IIOCTPOUTD 3TOT AJITOPUTM,
WCTIONB3Ysl KaKOM-HUOYIb MPOCTOI TpUMep TaHHOTO NEWCTBUS.

VYyanuecst 3HAKOMSTCS ¢ TEOPEMOil JeIMMOCTH.

7151 MOOBIX HATYPAJTBHBIX YMCE @ U b CYIIECTBYET €MIMHCTBEHHAsI TTapa Yicell ¢ U #
13 MHOXeCTBa N, Takad, 4to a = bc + r, tae r < b.

DTa TeopeMa YTOYHSIET [IpeICTaBICHIE YIAIMXCS O CYILIeCTBOBAHMY U €IMHCTBEH-
HOCTH JIeJICHUS C OCTATKOM JIJIS1 JTIOOOTO HATypaJbHOTO YMCIIA.

CoepxaHue JAHHOIO ITYHKTA TOTOBUT yYalllMXCsl K BBEJAEHUIO HOBOIO CIlocoba
noucka HO/I yucen — anroputma EBKinma, KOTOpHIil onvpaeTcs Ha AeJeHUE C OCTaT-
KOM.

[Tpu BeIMOMTHEeHUM 3amaHus No 183 ygammecs chopMyInpyIOT CBOKMCTBO, KOTO-
poe B JajbHelileM OyaeT pacnpocTpaHeHo U Ha neible yucia (I1. 2.2.1). OrMmevasa Ha
KOOPAMHATHOM MPSMOl yKa3aHHbIE YKMCJIA, yYallUuecs: JOJIKHBI C(pOpMyIMpoBaTh Clie-
JYIOIIYIO TUIIOTE3Y.

«Pa3HOCTb MeXIy TByMSI COCETHUMU YUCJIaMU, JAIOIIIUMU TIPU ACJIEHUU Ha YU CIIO
b ocTaTox r, paBHa b».

Ypok. Jlenenue ¢ 0CTaATKOM

Hoeoe 3nanue

OrnpenesieHue AeJIEHUSI C OCTATKOM, TeOpeMa O AEeIUMOCTU, alfOPUTM AeJICHUS
C OCTaTKOM HaTypaJIbHOI'O YKMcJjia a Ha b.

Axmyaauzayus

Iloemopums: onpeficieHUE CI0KEHUS, BRIUUTAHUSI, YMHOXKEHMS U AeJieHus, pop-
MyJla IeJEeHUS C OCTATKOM, ONpeAeeHIe ONpeaAeIeHUSI.

3adanue na npobnoe delicmeue

YTOYHMTH U3BECTHOE 13 HaYaIbHOM IIKOJIBI OIIpeIeICHUE EICHUS C OCTATKOM.

Dukcauus 3ampyoHenus

He MoxeM npaBUIbHO YTOYHUTD OIpeAeIeHUE IeICHUS C OCTaTKOM.

MoryT BO3HUKHYTh pa3Hble BAPUMAHTHI: HE MOXKEM BBISIBUTb €IMHCTBEHHO IIpa-
BWJIBHOE OIpeAe/ICHUE.

He Moxxem 060CHOBATh MPaBUIBHOCTL CHOPMYTUPOBAHHOTO OIPEACIEHHUS.

Durcauus npusunst 3ampyoHenus

3aTpyaHeHME BO3HUKAET IPU COCTABJICHUM OIIPEICICHUs ACJECHMS C OCTaTKOM
WJIY TTPpY 000CHOBAHUHU, YTO CHOPMYIUPOBAHHOE OTpee/ieHE BEpHOE.
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[MpuunHOii 3aTpyIHEHUS SIBJISIETCSI OTCYTCTBUE OTPENEIeHUs IEJICHUSI C OCTATKOM
(oTCyTCTBUME 3TAJIOHA, CBEPUB C KOTOPHIM TOJIyYeHHOE OTIpeIeIeHIe, MOXHO OBbLITO ObI
YTBEPXKIATh, UYTO €r0 MPaBUJIbHO C(hOPMYINPOBAIIN).

Ileav deameavnocmu

[MocTpouts onpenesieHe AEIEHUS C OCTATKOM.

Imaaon

Oﬂpezleneﬂue AeJICHus € 0CTATKOM

Pa3znenuTh unciio a Ha YKMCIIo b ¢ OCTATKOM 3HAYMT MPEACTABUTh YUCIIO d B
Bune a=bc+r,tner<b(a,b€ N;c,reN)). Ipu 5TOM YUCIIO C HA3BIBAIOT
HETOJHBIM YaCTHBIM, @ YMCJIO ' — OCTATKOM OT JeJIEHUS a Ha b.

Teopema 0 e MMOCTH

Jns moObIX HATYPaJbHBIX YKMCENT d U b CYIIECTBYET eNMHCTBEHHAS Iapa
YKCesl ¢ U F U3 MHOXeCTBa N, Takas, 4To a = bc + r, tue r < b.

AJITOpUTM J1eJIEHNS C OCTATKOM HATYPAJbHOI0 YMCJIA @ Ha b

1. Haititu HanbobllIee HaTypaJdbHOE YUCIO k, KpaTHOE JEUTEN0 b U He
IIPEeBHIIIAOIIEe ISTUMOTO d.

2. Pazmenuts k Ha menuTesb b, B OTBeTe — HEITOJIHOE YacTHOE ¢ (¢ € NO).

3. BoiuecTb k U3 1e11UMoro a, B otBete — octatok (0 < < b).

4. CpenaTh TIPOBEPKY C TOMOILIbIO (OPMYJBI JEJIEHUS C OCTAaTKOM
(@a=bc+rrme0< r<bh).

5. 3amucaTh OTBeT.

[TpuBeneM nprumMepsl pelieHus] HEKOTOPbIX 3aJaHU.

Ne 183

OTMedast Ha KOOPAMHATHOM MPSIMOi YKa3aHHbBIE YMCIIa, yIalluecs T0JLKHBI chop-
MYJIMPOBaTh CICAYIOLIYIO TUIIOTE3Y: «Pa3HOCTh MEXY ABYMSI COCEIHUMM YMCIaMU, Ja-
IOLMMU MPU JAEJICHUU Ha YUCIIO b OCTATOK F, paBHA b».

st mokaszaTebCTBa UCIIONb3YeTCS METOH BBedeHUS 0003HauyeHuil. OCHOBHAas
CJIOKHOCTb Y YUaIIIMXCsl BO3HUKAET MTPU 3aMCY Ha MaTeMaTUUECKOM $SI3bIKE JABYX COCE/I -
HUX YMCeJI, JaIOIIUX IPU JeJIEHUN Ha YUCJIO a OCTaToK #. JIJIsh IpeomsosieHrsI 3TOro 3a-
TPYAHEHUS YYUTEIb MOXKET IMOUTU OT YACTHBIX MPUMEPOB K 00I1IeMY BUIY U TTOITPOCUTD
y4aIuxcsl 3al1ucaTh HECKOJIbKO OTMEUEHHBIX MMU Ha KOOPAMHATHOM MPSIMOi1 YuCell ¢
IOMOIBIO (DOPMYJIBI JCIEHUS C OCTATKOM.

IMo zammcsam: 3=2-1+1;5=2-2+1;7=2-3+1;9=2-4+ 1... ysamuecs
CMOTYT 3aMETUTb, YTO HETIOJIHBIE YaCTHBIE IBYX TAKMX COCETHUX YMCENT OTJIMYAIOTCST Ha
enuHuUIly. Jlanee 1oKa3aTeabCTBO yJalldecss MOTYT IIPOBECTU CaMOCTOSITEIBHO.

Jloka3aTesIbCTBO.

a=bctr

a,=b(ct+1)+r

bc+t1)t+r—(bc+try=bct+tb+r—bc —r=>b,4.T. 1.

Ne 184
Jdennmoe 56 | 111 175 175 | 217 | 530 | 697
Jenurenn 9 11 5;35;7;25; 1 unu 175 7 7 8 7
Henoanoe yacTHoE 6 10 35;5;7;25; 175 unu 1 25 31 — 98
Ocrarok 2 1 0 0 0 5 11
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Ne 185 (a, e)
a)32=6-5+2;
e)241=17-14 + 3.

Ne 186 (a, 0)
a)2n+1l,npun=52n+1=11,11>10;
6)13n+3,mpun=1,13n+3=16,16 > 10.

Ne 189 (a)

Ilepen BbIMOJHEHUEM 3TOTO 3aJaHUS C KJIACCOM BbIOMpAeTCss METOM J0Ka3aTeb-
CTBa M IPOrOBapUBaIOTCSI OCHOBHBIC IIIard MPOBENCHHUS JA0Ka3aTeJIbCTBA METOIOM OT
TIPOTUBHOTO.

B03MOXHEII BApUAHT pElICHNS.

A: Ecnu HaTypajbHOE YMCIIO AEIUTCS Ha 4, TO OHO HEe MOXKET IIpHU AeJIeHUH Ha 16
JlaBaTh OCTaTOK 3.

JokazaTeJbcTBO (METOAOM OT IPOTUBHOTO).

1. IMpennonoxuM, utoAn, me N:A=4nn A= 16m + 5.

2. Torna BbIMOJIHSIETCS paBeHCTBO 4n = 16m + 5 < 4n — 16m+ 5 < 4(n—4m) =15
(TToTy9ruIi IPOTUBOpPEUHNeE, T. K. IIpaBast YaCTh paBeHCTBA ACJIUTCS Ha 4, a JieBast HeT).

3. CnegoBareibHO, Hallle TIPeAIoJIOKeHe HEBEPHO, a, 3Ha4yuT, A (M1.), 4. T. 1.

Ne 192 (a, 1)
a) 6(5y —30)=5(y —1);
30y —180=5y—35;
30y — 5y =—5+ 180;
25y =175;
y=17
Omeem: {T}
r)(7Tm—2):2—08m+3)+6=1,5(m+2),
3.5m—1-08m—24+6=15m+ 3;
3,5m—1,5m—-0,8m =24+3+1-6;
1,2m =0,4;
e L
3
Omeem: {%}.
Ne 204*
Haiitu nBa HaTypajabHBIX YMCIIa, CyMMa M IIPOM3BEICHNE KOTOPHIX HEUETHBI. He-
BO3MOXKHO.
JloKa3aTebCTBO.
Ecou cymMma ABYX HaTypaJbHBIX UKCEJI HEYeTHA, 3HAYWT, OMHO M3 HUX YETHOE,
a Apyroe HeT (MHaye cymMa Obliia Obl yeTHoI). [Ipon3BeneHre HEUETHOTO U YETHOTO
yycjia — YUCIO YeTHOE (0 CBOMCTBY ACIMMOCTHU MPOU3BeAeHMST). 3HAYNUT, HAWTU JBa
HaTypaJIbHBIX YMCJIa, CYMMa U IIPOU3BEICHUE KOTOPHIX HEYETHHI, HEJIb34I.

IT. 2.1.4. AATOPUTM EBKAVAA
OCHOBHBIE COAep KaTEeAbHBIE IIEAN:
1) ymounums nonamus oobuwjero geaumeas u HOA,
BbiBecmu airropumm EBkauga naxoxgernus HOA
gBYyX ulcei;

62



2) noBmopumb NOHAMUA geAumeAsl U KPAMmHOTIO,
cnocobnl Haxoxgenusa HOA gByx uucea, popmyay
paccmosanua MeXxgy mo4kamu YUucAOBOU npamot,
peuwenue npocmeliiux HEPABEHCMB C MOgyAsIMU
C NOMOWbIO YUCAOBOU NPAMOL;

3) mpenupoBamp ymenue npeobpa3oBblBAMb Bbl-
paXXeHusA CO CKOOKaMu, pewlampb YPABHEHUSA, pe-
wamp 3agaiu MemogoMm MameMamuiecKoro Mo-
geAupOBQHUA.

Oco0eHHOCTH U3yYeHus1 Y4eOHOro CoepKAHUS

B n1aHHOM ITyHKTE yJalyecs yTOUHSTFOT IMTOHSITHSI OOIIEro IeTUTe s 1 HanOOoJIbIIe-
ro obmero nenutens (HO/), n3BecTHrie UM U3 Kypca 5 Kiacca. [loHsaTHe HanboIbIIero
ob1iero aenuTens pacmmpsaercs Ha MHoxecTBO N, : HOIl(a; 0) =a (a € N).

B 5 xiacce yuamuecs Haxoauiau HO/I yucen HECKOJIBKMMU CITIOCO0AMK: METOAOM
MOJIHOTO Tepebopa, MeTol nepedopa AeauTeNeid MeHbIIero 4ynciaa, MeToIoM mnepedo-
pa IeauTesIei pa3HOCTH, METOIOM IIPUMEHEHUS pa3IoXeHUS Ha TTPOCThIC MHOXUTEIIH.
B ceapMoM Kitacce OHU MO3HAKOMSITCS C €11le OMHUM CIIOCOOOM HaxOXIeHUsI HaubOoIb-
mero obuiero aenuresisi — aaroputMoMm EBkiaupa. Maero 3Toro criocoba HaxoxXaeHUs
HOJI mMoxHO chopMynupoBaTh cleayonmm odpa3oM: «BmecTto Toro, 4ToObl MCKaTh
HOJ/I uncen a u b, moxxHo uckatb HOJI MeHbIIMX Yyricen — b U r, TAe ¥ — OCTaTOK OT
neneHus a Ha b. [Iprdem mpolenypy morcka MeHbIUX aucen ¢ Tem xxe HOJl MmoxHo
MIPOHOJIKATE Jajee».

HoBelit crtoco6 HaxoXKIeHWsT HanOOJIbIIETO OOIIEro ASIUTENS CTPOUTCS Ha OCHO-
Be Teopembl 0 HOJI, KoTopasi 3By4uT CIEAYIOIIMM 00pa3oM.

«Ecmt a = be + r, to HOJ (a; b) = HOJL, (b; r)».

YrtoOk! yuaiuecs moHsu 31o cBoiictBo HOJI, pekomeHmyeTcst, 4TOObI OHU chop-
MYJIMPOBQJIM COOTBETCTBYIOIIYIO TUIIOTE3y, MCXOIs WM3 COOCTBEHHBIX HAOIIONCHUIA.
MoOXHO OpTaHM30BaTh 3Ty pabOTy Ha 3Tarle aKTyaTn3alii.

— Ilpusedume npumep u3 domauiHe2o 3a0anus Ha UCNOAb30BAHUE AN0PUMMA OeAeHUs
c ocmamkom. (Ne 185 (6)).

Ha docke 00num u3 yuauwyuxcs 8bInucbi@aemcst pe3yabmam GuinoaHeHus 3a0anus No
185 (6). Ecau neobxodumo peuterue KoppeKxmupyemcs opyeumu y4eHuKami.

78=15-5+3

— Buinuwume oeaumoe u deaumens. Haiioume ux HOJI.

Ilocne binonnenus 3a0anus npedcmasumens 00HOU U3 2DYNH NPO20BAPUBAEM DellieHUe
u eeo pezyabmam. « Mol ebinucanu uucaa 78 (3mo deaumoe) u 15 (3mo deaumens). Hawnu ux
Haubobuwull obuuil deaumens, ox pasen 3. s 3moeo gvinucanu 0eaumen HaUMeHbUIe20
yucaa D (15) ={1, 15, 3, 5} 3amem, HauuHnas c Hauboaviue2o, NPOBePUNL, ABAAEMCS AU IMO
uucno deaumenem 78».

— Teneps evinuwume deaumens u ocmamox. Haioume ux HO/I.

Ilocne 6vinonnenus 3adanus npedcmasumens 0pyeoil epynnbl nPO208aAPUBAem PelieHuUe
u eeo pezyaromam. «Mbvi evinucanu yucaa 15 (3mo deaumens) u 3 (3mo ocmamok). 3amem
Hawiau ux Hauboavwuil 00wull deaumens, ox paser 3, nomomy umo 15 deaumcs na 3.»

Ha docke ocmaemcs 3anucy:

78=15-5+3;
HOJ, (78; 15) = 3;
HOJ (15;3) = 3.

— Ipoananuzupyiime pe3yabmamoi, Mo bl MONCEMe CKA3aMb NPO NOAYUEHHbIE HAlU-
bonvuuue obuwue deaumenu ? (Onu paghol.)

— Xopowo. Tenepv pazdeaume, noxcanyiicma, 171 na 78 ¢ ocmamxom.

Manee nposodumcs ananroeuunas paboma. /s Haxoxcoenus ooweeo deaumens 171u 78
UCHOAB3YEMCA UX PaA3A0dCceHUe Ha npocmbie MHoxcumenu (171 =3%-19; 78 =2-3- 13).
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Ha docke ocmaemcs 3anuce:
171=78-2+15;
HOJ (171; 78) = 3;
HO/JI (78; 15) = 3.

— Ilpoananu3supyiime obe 3anucu, umo uHmepecroeo vl 3amexaeme ? Kakyro eunomesy
modxucto cghopmyauposams ? (HO/I[ deaumoeo u deaumens pasen HOJ deaumens u ocmamka.)

— Ilpudymaiime npumep, Ha KOMOPOM MOICHO ele pa3 nPoeepums 8bINOAHeHUe chop-
MYAUPOBAHHOIU 8amMU 2UNOmMe3bl.

O0na u3 epynn npedaazaem ceoli pe3yabmam OeeHusi ¢ OCMamKoM 00H020 HAMypPanb-
HO20 uucaa Ha dpyeoe.

— Haubonvwue obwue deaumenu Kaxux uucen Hys#cHo cpasnums ? (Cuauana deaumoeo
u Jeaumens, a 3amem deaumensi U OCMAamKa.)

Tlocne moeo kak eunome3sa 6ydem nposepena euje paz, 2pynnam npeoiazaemcs cChopmy-
AUPOBamMb noomeueHHoe colicmao 8 OykeenHom eude. Ilocae moeo kak npedcmasumens 00HOU
u3 epynn cgpopmyaupyem e2o, Ha 00CKe 8blEelU8AeMcst COOMBEMCMEYIOUUI IMANOH.

Jlannoe ceoticmeo dokaszvieaemces Ha 00CKe yuumenem 8 no0sodsaujem ouanoeze.

st mpobGyieMaTu3aiuuy yyammmcst MoxHo nipenioxkuts Haiitu HOZL (17 880; 171)
3a 10 cekyHz. BeImomHUTL 3TO 3amaHnie OBICTPO, BOBMOXKHO TOJIBKO TPU MCITOIh30Ba-
HuU anroputMa EBkinuna

HOJ (17880; 171) = HOM, (171; 78) = HOJ (78; 15) = HOJ (15; 3) =3

Bce miaru no gesieHUIO AeMTEINS Ha OCTAaTOK U AEJIEHUST OCTaTKa Ha MOCTe My
OCTaTOK, KPOME TTEPBOTO, YK€ BHITIOTHEHBI YUAIIUMUCS Ha 3Tarle aKTyaIu3alui.

IMocne Toro, kak anroput™ EBkiInma OyneT mocTpoeH, yyaliuecs IpUMEeHSTIOT eT0
st HaxoxneHust HOJI nByx uucen. PekomeHayercst mpu 3ToM 0DOPMIISITh pellieHNe
CIeqyIoIM 00pa3oM:

319=187-1+ 132
/

187=132-1+ 55
&

132=55-2+22

55/2 7+ 11
52117+ 240 3

HOJ (319; 187) = 11

[Ipu nogyepKMBaHUU OEIUTENSI M OCTaTKa M MCIOJIb30BAHMU CTPEJIOK Iaxe Clia-
Oble yJaliyecst yCrelHO YCBauBalOT HOBbII CITOCO0.

IMpunuun BapuaTuBHOCTH, 3a0keHHbIN B JICAM «Illkona 2000...» peanusyercs
W TIPY U3YYEHUU 3TOro NMyHKTa. Tak, rpu BeimosHeHnn Ne 206 yyaimecs Haxoaat HOJI,
qyces pa3indHbIMU criocobaMu. I1py 3TOM OHM He TOJIBKO ITOBTOPSIIOT BCE U3BECTHbBIE
uM MeToabl HaxoxaeHuss HOJI, HO 1 BBISICHSIIOT ciy4aii, B KoTopoM anroputM EBknuaa
SABJISIETCSl HanboJjiee pauMoHaIbHBIM MeTonoM noucka HO/I,.

AnroputMm EBKIIMIa MCHONB3yeTCs yYaluMucs Mpy cokpateHun apooeit (Ne 208).

Ypok. Anroput™m EBkinaa

Hoeoe 3nanue

Anroput™ EBxknvna.

Axmyaauzayus

Tloeémopums: onipenieieHne AeJIEHUSI C OCTATKOM; TEOpeMa O ASJTMMOCTH; AJITOPUTM
JIEJIEHUST C OCTaTKOM HaTypaJIbHOTO YMCJIa a Ha b; oTipe/ieJieHre 00IIEero eUTeNsT IBYX
HaTypaJIbHBIX YHCEIT; OTIpeIe/icHIe HAnOOIBIIIETO OOIIETO IEIUTEISI IBYX HATypaIbHBIX
YHCeI; M3BECTHRIM anroput™ HaxoxmeHus HOJl HaTypalbHBIX 4HCeN; pacUIdpeHUe
onpenenenust HOJ.
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3aoanue na npobroe deiicmeue

Haiitu HOJI, (17 880; 171) 3a 10 cekyHz.

Durcauus 3ampyonenus

He moxewm Haiitu HOJI (17880; 171) 3a ykazaHHOE BpeMsI UBBECTHBIMU METOIAMU.

Durcauus npusunsvt 3ampyoHenHus

3aTpymHeHME TIPOSIBUTCSI B TOM, YTO, MCITOJIB3YSI M3BECTHBIC CITOCOOBI HaXOXIe-
aust HOJI nByx unces1, He XBaTUT YKa3aHHOTO BPEMEHM JIJIST BHITTOJIHEHYSI 3aIaHMSI.

[MpuunHoOii 3aTpynHeHUst SIBASIETCS. OTCYTCTBUE PALlMOHAJILHOTO JIsI TAHHOTO 3a-
JaHus crocobda HaxoxaeHus HOJI.

Ileav desmeavnocmu

Haiitu HoBBIIT cioco6 HaxoxaeHus HOJI aByx uucert.

Imanou

Pacumpennoe onpenenenne HOJI
HO[ (a; 0)=a (a€N).

Teopema 0o HOJI,
Ecnu a = be + r, o HO/ (a; b)) = HOI (b; r).

Anroputv Eskimna Haxoxnennst HOJI nByx HarypanbHbIX unces a u b (a > b)

IMonoxuth A paBHBIM a
3

IMonoxute B paBHBIM b
1

Paznmemuts c octatkoMm AHa B: A=BC+ R, R< B

'

R=0?

aa

4 HeT

ITonoxutk A paBHBIM B
3
IMonoxuts B paBHBIM R
-

> HO (a; b) =B

Vpok. Jlenenne ¢ octatkom. Aaroputm Eskmuaa (PT)

OCHOBHBIE LIeAH

1) mpernupoBams ymeHue NpuMeHAmMb NOHAMUE U
aAropumm geaAeHusl C OCMAamkKOM;

2) mpenuposamsp ymeHnue Haxogumb HOA ¢ nomo-
wbio aaropumma EBkauga;

3) noBmopumb pa3AuyHble CNOCOObl HAXOXKGEeHUA
HOA;

4) noBmopump NOHAMUS geAumeAs U KPAMHOIO,
peweHnue 3agayd Ha Macumao.
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Ypok. [lenenue ¢ octatkom. Anroputm Eskmina (PK)

OcHoBHbBIE HeJTH

1) opraHu30BaTh CAMOKOHTPOJIb yMEHUSI IPUMEHSTH (OPMYJTY JeIEHUSI C OCTATKOM
Ha MHOXECTBE HATypaJIbHBIX YMCEN W aaropuTM EBKIMAa Iy HaXOXICHUS
HO/ nByx uucen;

2) TpeHHMpPOBAaTh YMEHHME TIPUMEHATH (OPMYIY IUIOMIAmM THIPSIMOYTOJIBHUKA,
HaXOIWTh YacTh OT YHMCJIA, BEIPAXXEHHYIO APOOBIO, MCIOJB30BaTh TOHSATHE
MaciiTabda Impu peleHn 3aJa4 METOIOM MaTeMaTHIECKOTO MOIETUPOBAaHYS.

an/IBCI[eM NpUMEPDI pelIeHUuA HCKOTOPLIX 3aJaHUN.

Ne 182
B) MMeeTcsd HaTypaibHOE YUCII0, KOTOPOE MIPU IeJIEHUY Ha 24 naeT OCTaToK 7.

AneN:-n=24b+7

JoxkazatenbcTBo. /la, Harpumep, 55 (24b + 7 =55 npu b = 2).

r) HeT HaTypaibHBIX UKCel, KOTOpbIE IIPpH AeJeHur Ha 38 JaloT ocTaTok 45.
vneN:-n=38c+45

J1oKa3aTeabCTBO (OT IPOTUBHOTO).

1. Ipenanonoxum, uro 3 n € N: n = 38¢ + 45.

2. [lo ompeneneHUIo OeIeHUS C OCTATKOM MpHM AEJEHMM C OCTaTKOM Ha
38 n =38c + r, r< 38, amo HameMy IIPEANOIIOKCHHNIO OCTaTOK 45 > 38.
TMonyunnu mpoTuBOpeYme ¢ onpeaesieHNeM AeJIEHUSI C OCTaTKOM.

3. Hamre npennonoxeHue He BEpHO, a 3HAYUT, V n € N: n# 38¢c + 45, 4. 1. 1.

Ne 187 (a, 0, B)

a) 7n + 3 mpu neneHuu Ha 7 naet octatok 3 (1o hopMyJie IeJIeHUs C OCTATKOM).
0) 12n + 2 npu nenenuu Ha 2 gaet octaTok 0 (T. K. 00a cjaraeMbIx AeJTCs Ha 2).
B)10n+6=10n+5+1=5Q2n+ 1)+ 1=>5m + 1 npu neJicHUU Ha 5 1aeT OCTaTOK 1.

Ne 188

a=bn+r,tner<b(a,be N;n,re Ny

a) ¥YBenuuuM B 2 pa3a AenmuMoe — 2a, yBeJIUYUM B 2 pasa IeJuTenb — 2b.

3Has, 9to @ = bn + r , mmeeM 2a = 2(bn + r)=2bn + 2r= (2b)n + 2r, T. €.

2a = (2b)n + 2r, a o popMyJie JeJEHUSI C OCTATKOM 3TO O3HAYaET, YTO TpHU JIelie-
HUM 2a Ha 2b HEeMOJIHOE YaCTHOE PaBHO # , OCTATOK paBeH 2r, T.e. TIpU YBEJIMYEHUU Je-
JIMIMOTO U AeJUTeIS B 2 pa3a HEMOJHOE YACTHOE HE MBMEHUTCS, a OCTATOK YBEJIMUUTCS
BIOBOE.

0) YBenuuuM B 5 pa3 geaumMoe — Sa, yBeJIMYUM B 5 pa3 geauteab — S5b.

Sa=5(bn+r)=5bn+ Sr= (5b)n + 5r, T. e. Sa = (5b)n + S5r. D10 03HAUAET, UYTO
TPY YBETMYECHUY JEJIMMOTO U NETUTENS B 5 pa3 HEMOJHOe YacTHOE He U3MEHUTCS, a
OCTaTOK YBEJIMYUTCS B 5 pas.

B) YBeJIMYMM B k pa3 genmMoe — ka, yBeJIMIUM B k pa3 OeIUTeNb — kb.

ka =k (bn +r)=kbn + kr= (kb)n + kr, 1.e. ka = (kb)n + kr. 310 03HaYaeT, 4TO NMpU
YBEJIMYCHUM JIETMMOTO U IEJIUTENIs B K pa3 HEIOJIHOE YaCTHOE He UBMEHUTCS, a OCTATOK
yBeIMUYUTCS B K pas.

CdhopmynupyeM TUTIOTE3Y: TIPU YBETUYEHUN JEIMMOTO U JEIUTENST B HECKOJIBKO
pa3, OCTAaTOK OT ACJCHMS YBEJIUIUTCS BO CTOJIBKO XK€ pa3, a HEIOJHOE YaCTHOE He U3Me-
HUTCA (€C/IU HATypajbHOE YMCIIO a IIPU JAeJIEHUHM Ha HATypaIbHOE YMCJI0 b JaeT OCTaTOK
r, TO HaTypaJbHOE YUCIIO ka ipu V k € N TIpu ieJieHUM Ha HaTypajibHOe YMCIo kb mact
OCTaTOK, PaBHBbII k7, a HEIIOJIHOE YACTHOE IIPU 3TOM HE U3MEHSIETCS ).

JlaHo:
a=bntrrner<b(a,be Nyn,reNy), ke N
Jox-Tb: ka = kbn + kr.
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JoKa3aTesbCcTBO.

a = bn + r, yMHOX1M 00e YacTH paBEeHCTBA Ha k.

IMomyunm ka = k(bn + r) < ka == kbn +kr < ka = (kb)n +kr, a io popmyne meine-
HMSI C OCTaTKOM 3TO O3HAYaeT, YTo MpH JAeJeHU ka Ha kb HeTIOJTHOe YaCTHOE PAaBHO 7
OCTaTOK PaBeH kr, T.€. TIPU YBEJTMYSHUHU JEJIMMOTO U IETUTENISI B HECKOJIBKO Pa3 0CTaTOK
YBEJIMYUTCST BO CTOJIBKO XK€ pa3, a HeMOJIHOe YaCTHOE He UBMEHMTCH, Y. T. II.

Ne 189 (1)
A: Eciii HaTypaJbHOE YMCIIO TIpH AejieHuH Ha 60 maeT ocTaTtok 19, To OHO He ae-
JuTcs Ha 12.
JoKa3aTesIbcTBO (METOIOM OT IPOTUBHOTO).
1. IMpennonoxuM, utoaAn,me N:A=60m + 19ud=12n.
2. Torma, BEITIOJHSIETCSI PABEHCTBO
60m+19=12n < 12n — 60m = 19 < 12(n - 5m) = 19 (noJay4rI1 IPOTUBOPEYME,
T. K. TIpaBasi YaCcTh paBeHCTBA IEJINTCA Ha 12, a ieBast HET).
3. CnenoBareIbHO, Hallle MPEIoI0XeHe HeBepHO, a, 3HauuT, A (M1.), 4. T. 1.
Ne 193
aA)M=2om:21,7m=2nm:217 oM =2:217=1:108,5.
1) 3,3-108,5 oM = 358, 05 oM =~ 360 1M = 36 M;
2)7,1 am -+ 108,5=770,35= 770 om = 77 M™;
3) 12,8 -108,5 = 1388,8 nm = 1390 mm = 139 M.
0) VIS pelIeHUs 3aJa9i MOXHO BCITOMHUTE M METOI, TTPOTIOPIINM:
1:108,5=x:5034
108,5 x = 5034
x=5034:108,5M~ 46,4 M
Omeem: BbicoTa Topbl Ka3zbek Ha pyCyHKe XyIOKHMKA TOKHA ObITh 46,4 M.

B)1)7,5- % = 4,5 (cM) — MeHbIIIasl CTOPOHA Ha TIJIaHe

2) 7,5 - 5000 = 37500 (cM) = 375 (M) — OoJiblllasi CTOpOHA B peaJbHOCTHU
3)4,5- 5000 = 22500 (cM) = 225 (M) — MeHbIlIasg CTOPOHA B pealbHOCTHU
4) 225 - 375 = 84 375 (M?) — peayibHas ILIOIIALb YYACTKA
84 375m>=8r1a43a75m?
Omeem: peajibHas TUIOINANb Y4acTKa paBHa 8 ra 43 a 75 m?

r)5cm=0,05m
ITycTh x M paBHa GoOJIbIIIAsI CTOPOHA, TOLIA %x M — MEHbIIIasl CTOPOHA yJacTKa.
x > 0. [Inomags yyactka paBHa %x * X M2, 4TO IT0 YCIIOBUIO paBHO 2700 M.

CocTaBMM MaTeMaTUYCCKYIO MOJEIb.

3=

1 X 2700

x>0
3 a2

R 2700
X2 =2700 -
x?=3600
x=x60

x=60 unu (x=—60

x>0 x>0
x=60 wm x=g
x =60

0,05:x=0,05:60=5:6000=1":1200
Omeem: maciiTad JaHHOro miaHa paseH 1 : 1200.
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Ne 206
a)a=6,b=15
D (6) ={1;2; 3; 6}
HOZ (6; 15) =3;
0) a =39, 5=390
390 39 < HOQ (39; 390) = 39
B)a=4,b=17
HO (4;17) = 1;
r)a=>527,b=1528
528 — 527 =1
HO/I (527; 528) = 1;
ma=23-+3-5, bp=22-5-17
HO/ (a; b) =2%-5=20;
e)a=2851,b=943.
943 =2851-1+92
851=92-9+23
92=123-4+0
HOJ (851; 943) = 23.
Ne 207

a)247=143-1+104
143=104-1+ 39
104=39-2+26

39=26-1+13
26=13-2+0 B (moyywiu octaTokK HyJb, 3HauuT, HOJI paBeH Io-
ClIe[IHEMY HEHYJIEBOMY OCTATKY, BEPHEMCSI K HEMY, IIOKAXEM KPYTrOBOM CTPEIKOI)

6)319=187-1+132
& <
187=132-1+ 55
&
132=55-2+22
i <
55=22-2+11
o
HN=1T-2+0
HOJ (319; 187) = 11
B) 533=451-1+82
451=82-5+41
82=41-2+0
HOJI (533; 451) =41
r)945=307-3+24
£
307=24-12+19
o o
24=19-1+5
o
19=5-3+4
e
5=4-1+1
g )
4=1-4+0

HOJ (945; 307) = 1



1) 867 =391-2+85
391=85-4+51
85=51-1+34
S1=34-1+17
34=17-2+0
HO/I (867; 391) = 17

Ne 208

g 345 _ 545:109 _ 5
4578~ 4578:109 42

4578 = 545 -8 + 218

545=218-2+ 109

218=109:2+0

HOJI (545; 4578) = 109

6) 067 _ 1067:97 _ 11
1552 1552:97 16
1552 =1067 - 1 + 485
1067 =485-2+ 97
485=97-5+0

HOZ (1067; 1552) =97.

B)5335 T 5335:1067 5
5335=3201-1+ 2134
3201 =2134- 1+ 1067
2134=1067-2+0
HOJ (5335; 3201) = 1067.

) 3201 _ 3201:1067 _ 3

r) 20 398 = 1085 - 18 + 868
1085=868 -1+ 217
868=1217-4+0
HOJ (20 398; 1085) = 217

1085 _ _1085:217 _ 5

20398~ 20398:217 94

Ne 210 (a).
D (70) = {1; 70; 2; 35; 5; 14; 7; 10}
Omeem: {5; 10; 35; 70}.

Ne 211 (a; B).
a)x:y=7:3uHOM (x,y) = 4;
X

o = %, npoOb % — HecokpatuMas u Tak Kak HOJI (x, y) =4, Tox =7 - 4 =28,

y=3-4=12.

B)x:y=5:8u HOJ (x,y) =12

%=%, I[pO6I>%—HeCOKpaTI/IMaHI/ITaK kak HOJI (x,y) =12, Tox=5-12 =60,
y=28-12=096.

Ne 213 (a;B;x)

a)Ecma=3,b=5,10la—b|=|3-5|=2.

Bla=—-1,b=-2,10 |la—b|=|1—-(=2)|=|-1+2|=1.

ma=-8,b=4,10 |a—b|=|-8—4|=12.
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Ne 214 (a, 6)

a)|x|<2

Jli1st petiieHUs: He0OXOIMMO N300pa3nTh Ha YMCIIOBOI TTPSIMOI TOUKH, PACCTOSTHUE
OT KOTOPBIX JIO HavaJia OTCYeTa MEHBIIIE TMOO PABHO 2.

N N N

I I I
-2 0 2

v

0)|x|=3
JUtst pelieHus: HeOOXOMMMO U300Pa3UTh HA YKMCIOBOW MPSIMOM TOYKHU, KOTOPHIE
HAXO[ISTCSl OT HAyasla OTCYeTa Ha PACCTOSTHUM, GOJIBIIEM WJIH PABHBIM 3.
N | | /. £
T | | | >

-3 0 1 3

Ne 218

a) 22127 =5075-4 + 1827
5075 =1827-2 + 1421
1827 =1421-1+ 203
406=203-2+0
HOJ (22 127; 5075) = 203;
160787 =16 027 - 10 + 517
16027 =517-31+0
HOZ (160 787; 16 027) = 517.

Ne 219
3031 __3031:433 _ 7

a) 173200 173200:433 400
173200 =3031 - 57 + 433
3031 =433-7+0

6) 20320 _ 70129 _ 24
282503 701-403 403

282503=120329-13 + 18 226
20329=18226-1+ 2103
18226 = 2103 - 8§ + 1402

2103 =1402-1+ 701
1402=701-2+0

Ne 220

a)Ecrua=7,b=25,10 |a—b|=|7-25|=18.

0)a=—11,b=—=9,10 |[a—b|=|—-11=(-9)|=|-11+9|=2.

B)a=15b=—-4,10 |a—b|=|15—(=4)|=|15+4|=19.

Ne 223

a)x:y=5:2uHOJ (x,y) =3;

%Z%, I[pO6b%—HeCOKpaTI/IMaHI/ITaK kak HO (x,y)=3,Tox=5-3=15,
y=2-3=6.

6)x:y=4:3uHOJ (x,y) =6.

%=%, I[pO6b%—HeCOKpaTI/IMaHI/ITaK kak HO (x,y) =6, ToOx=4-6 =24,
y=3-6=18.

Ne 226*

OcHoBHas uuest peuicHuA COCTOUT B TOM, YTOObI BCIOMHUTh (]'[OHSITI)), 4TO CO-
CCAHUC MICCTCPECHKU KPYTATCA B pa3HbIX HalIpaBJICHUAX.
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Ecnu mecteperka 1 KpyTHTCS IO 9aCOBOI CTPEIKE, TO COCETHSS C Hell IIecTepeH-
Ka 2 JOJDKHA KPYTUTHCS TIPOTUB YaCOBOM CTPEIKM, COOTBETCTBEHHO CIIEIYIOIas Ie-
cTepeHKa 3 OymeT KpyTUThLCS 10 YaCOBOM CTpeJIKe U T. I. PaccMOTpuM HedeTHOE YUCIIO
IIeCTePEHOK, 3aMKHYTHIX B KpyT. [lepBasi, TpeThs, mgTasl...M T. . JOJIKHBI KPYTUTHCS
B OJHY CTOpPOHY, a IIeCTePEHKHN C YETHEIMA HOMEpaMH B TIPOTUBOIOJOXHYIO. [Toiy-
YUJIM, YTO TIepBasi U CEMHAMIaTas IIECTEPEeHKU TOJDKHBI KPYTUTHCS B OJHY CTOPOHY,
T. K. X HOMepa HEeYeTHEIE, B TO XXe CaMOe BpeMsI B 3aMKHYTOM KPyTe OHU JTOJKHEI OBITh
COCETHUMU M JOJKHBI KPYTUTHLCS B pa3HbIE CTOPOHBI. DTO HEBO3MOKHO, T. K. OJHA IIIe-
CTEepeHKAa He MOXKET KPYTUTHCSI OMHOBPEMEHHO U I10 ¥ IIPOTUB YaCOBOM CTPEIKMU.

§ 2. Pa3ButHe Teopuu J1eJTUMOCTH
I1. 2.2.1. AEAUMOCTB HEABIX UYNCEA

OCHOBHbBIE COA€epPsKaTeAbHbIE IEAH:

1) copmupoBamb npegcmaBAeHUE O NPUHYUNAX
pasBumus Mamemamuieckoli meopuu,

2) nocmpoumb onpegeAeHusl geAuMocmu u geae-
HUS C OCMAMKOM HQ MHOXKeCMmBe UEAbLX UUCEeA;

3) BriBecmu aAropumm geAeHus ¢ OCMAMKOM HA
MHOXecmBe UeAblX uuceA u cghpopmupoBams yme-
HUe ero npuMeHsimb;

3) noBmopumb noHAMUE MHOXKeCcmBQ, 3agaHue
MHOXKeCmB CNUCKOM U XapakmepucmuuiecKuMm
cBolucmBoM, guarpammbl Jlrepa — BeHHa, no-
HAamua o6beguHEeHUA U nepecevuenuss MHOKECMB,
cpegHero apugmemuueckoro, cpegHell ckopocmu
gBUXeHUA; POPMYAbl GBUKEHUA 1O PeKe;

4) mpeHupoBamp BblUlUCAUMEAbHblE HABbLIKU, pe-
weHue YpaBHEHUU U 3agay HA gBUXKEHUE NO peKe.

Oco0eHHOCTH H3YYeHHs YIeOHOr0 ComepKaAHUs

[Tpu n3ydeHNM TaHHOTO MMYHKTA Y CEMUKJIACCHUKOB (DOPMUPYETCsI IIPEACTABICHIE
O TIPUHIIMIIAX Pa3BUTHS MaTeMaTtuieckoil Teopuu. OHU 3HAKOMSTCS ¢ (DyHIAMEHTaIIb-
HBIM NPUHLIMIIOM MOCTPOCHUSI MAaTEMAaTUYECKON TCOPUU: OnpedeseHUss HOBbIX NOHAMULL
U ux ceolicrmea He 00.1)CHbI NPOMUGOPEHUMb PAHee 66e0CHHbIM NOHAMUAM U 0OKA3AHHbIM
ymeepycoenusam. YIalecst IMEIOT OITBIT PaCIIMPEHUST MaTeMaTHIECKOM TCOPUU: B CBOE
BpEMST MHOXXECTBO HaTYPaJIbHBIX YMCEN ObLIO PACIIMPEHO JO MHOXECTBA LIEJIbIX YMCEI,
MMM ObLIH ITOIy4YeHbI CIIOCOOBI BHITOJIHEHMUS apU(METUYECKUX AEMCTBUIM C LIEIBIMU YUC-
JJaMU, KOTOpbIe He TIPOTUBOPEUYMIIA CITOCOOAM BBITIOJTHEHUSI apuMeTUIeCKIX NeCTBUI
C HaTypaJbHbIMU YKciiaMu. Ha 3TOT ombIT MOXHO CChUIAThCSI ITPY 3HAKOMCTBE YJalllXCst
C MPUHLIMIIOM Pa3BUTHSI MATEMATUYECKOI TEOPUU U €ro MPUMEHEHUM ISl IIOCTPOEHMS
onpeAesIeHUST IETMMOCTH 1 JISJIEHNSI C OCTATKOM Ha MHOXECTBE LIEJIBIX YMCe]l.

B n1aHHOM MyHKTE OCHOBHBIE OTPENCICHUS NETUMOCTH PACIIUPSIOTCS C MHOXE-
CTBa HATYPaJbHBIX YMCEI HA MHOXECTBO LieJIbIX yncel. [1pu 9ToM MoHATHE AeTUMMOCTI
Ha MHOXECTBO IIEJIBIX YMCEJI MOXHO PacIIUpUTh, UCTIONB3Ysd MaTepral yueOHUKa Ha
cmp. 69—70, ¢ TOMOILBIO KOTOPOTO YYaIlKecs 3HAKOMSITCS C IPUHIIUIIOM Pa3BUTHUS Ma-
TEMATUYECKOI TEOPUU. YUUTEIb MOXET CTPOUTh HOBOE OIpeAe/IeHIE AeJIEHHS C OCTAT-
KOM, UCITOJIb3Y$Sl TIOABOMASIIINI nuajior. B Goyiee MOATOTOBIEHHOM Kilacce TTOCTpOeHUe
HOBOTO OIPeIeICHUS ACJIEHUS C OCTATKOM MOXKET OBITh IIPOBEACHO YIAIIUMUCS CAMO-
CTOSITEJTBHO (CM. HITXKE).
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IIpu mocTpoeHNHN OTpeneIeHUS IeJIeHUsI C OCTATKOM Ha MHOXECTBE 1IE/IbIX YMCEIT,
yyaInmecss U3BMEHSIOT U3BECTHOE MM OIpeIeIeHIE, PacCMaTpUBasl YK€ He HaTypajbHbIe
4KCIIa, a LieJIble, OHU MPUMEHSIOT (DyHIAMEHTAIbHbIA IPUHLIUII IIOCTPOSHUSI MATeMAaTH -
yecKoM Teopru. YTOOBI ITOATOTOBUTL 3TO OTKPHITHE CIICAYeT aKTyaIM3HpOBaTh 3HAHWS
yyaimxcs 00 KCIIONb30BAHUM CXEM ISl MOICIMPOBAHUS AEJICHUSI C OCTaTKOM. Takue
CXEMBI VICITOJIb30BAIMCH YYAIIMMUCS B HAYaJIbHOM IKoJe. Tak, HampuMmep, paBeHCTBO
7=2-3+ 1 (moay4eHHOE IIpH IeJIeHNN 7 Ha 2 ¢ OCTaTKOM) MJLTIOCTPUPOBAJIOCH Ha JTy4Je.

0 1 2 3 4 5 6 7

ZlJ'I?I WToCTpaumun 001Iero MOHSTUS JeJEeHUSI ¢ OCTaTKOM Ha MHOXECTBE HaTy-
PaJbHbLIX YUCEJ MOXHO MCITIOJIb30BaTh CJICAYIOIIYIO CXEMY.

b b b
S— >
a
01 \/cpa?,

Hcnonb3yst naHHYI0 MOJIENb, YJYallluXCsl CeyeT BIBECTH Ha MbICIb, UTO TIPU Jie-
JICHUU HATypaJbHbBIX YKCEJ MOJ OCTATKOM MbI (DAKTUUYECKU TOHUMAEM pacCmosaHue om
deaumoeo a 0o Hauboavuezo yucaa, Kpamnozo deaumento b 1 He TPEBBIIIAIOIIETO a. DTa
west, TOMOXKET YYaIIMCSI CAMOCTOSITENIBHO IIOCTPOUTH HOBOE OIIpeIe/ICHIE.

ITocne Toro, Kak IMOCTPOEHO HOBOE OMpelneeHUE NeJICHUSI C OCTAaTKOM Ha MHO-
JKECTBE ILIEJIBIX YHCEJI, CTPOUTCS aJITOPUTM ICICHUS C OCTAaTKOM Ha MHOXECTBE IIEJTBIX
yyces. YJaliydecs ydaTcs ero INpUMeHsTh. Terepb OHUM MOTYT IEJIWTh C OCTaTKOM He
TOJIBKO 1IEJTbIC TIOJIOXKUTEIbHBIC YMCIIa, HO M OTPULIATEIbHBIC.

IMocne BemoaHeHnst NeNe 232—233 (KOTOpbIe MOXKHO BBITIOJHSTH MapauIeIbHO)
HYXHO OOCYIMTH C YJAIIUMKCS 3aKOHOMEPHOCTD, KOTOPYIO MOXKHO 3aMETUTh IIPH BBI-
nojHeHuu 3aganus. (Eciau nenvuMoe oTpriaTeibHOE YUCIIO, TO HAauOoJIblliee KpaTHOE k
110 MOJIYJTIO OOJIbIIIE NEUMOTO; €CIIU IEIMMOE ITOJOXUTEIIFHOE YUCIIO, TO HAUOOIbIIIee
KpaTHOE k TT0 MOJIYJTI0 MEHBIIIE IETUMOTO (KaK MBI TIPUBBIKJIM HA MHOXKECTBE HATYpaslb-
HBIX YKCeN)). DTO CBOMCTBO MOMOXET MEHEe TTOATOTOBICHHBIM YUaIIUMCS BBITIOTHSITh
JIEJIEHNE C OCTATKOM Ha MHOXECTBE 1IEJTbIX Y Ce].

ITpu BeimoaHeHUM Ne 231 yyainuecst popMyaupyIOT CBOMCTBA YK CeEJ, KOTOpbIE ITPU
JIeJICHUY Ha 9KCIIO b Mar0T OMUH M TOT Xe ocTtaToK. I[locie ero mokasareIbCTBa yIaImmecst
MOTYT OTMEUaTh TaK1e YMCiia Ha KOOPAMHATHOM MPSMOIA, CJICAYIOIIUM 00pa3oM.

1. cmmonb3yst mOHSITHE IEJICHUS C OCTATKOM, 3aIlicaTh YMCJIO0, Jafollee Py JdeiIe-

HUU Ha b OCTaTOK ¥ HA MaTeMaTUYECKOM sI3bIKe: a = bc + r

2. BeraucnuTb 3HaYeHUE a 1o popMyIie, Harpumep, rmpu ¢ = 0.

3. Bocronb30BaThCsl CBOMCTBOM: «pa3HOCTh MEXITy COCETHUMU YK CIaMU, a0 -
MM TIpH JCJICHUU Ha b OCTaTOK r, paBHA b (Ha MHOXECTBE LIEJIbIX YKCEJT)» WIIN
«pacCTOsTHUE MEXIy COCETHUMHU YHCIaMU, AAIOIMUMU MPU JeJeHUU Ha b ocTa-
TOK ¥, HA KOOPAMHATHOI IIPSIMOIA paBHO | b |>.

Ypok. /lerumocTb 1ebIX yncea

Hoeoe 3nanue

OnpeneneHne AEIMMOCTA Ha MHOXECTBE LIEJIBIX YKCEN, ONpeaeaeHue AeJICHUs
C OCTAaTKOM Ha MHOXECTBE LIEJIBIX YMCEJT, AITOPUTM JEJIEHUS C OCTATKOM LIEJIBIX YHCE.

Axmyaauzayus

Ilosmopums: onpefesieHUe AeIMMOCTU Ha MHOXECTBE HATypaJbHbIX YKCEJI, OIIpe-
JieJICHNEe IeJICHUsI C OCTAaTKOM Ha MHOXECTBE HATypaJbHBIX YHCEI, aJITOPUTM JCTCHUS
C OCTaTKOM HaTypaJbHOIO YMCJjia a Ha b Ha MHOXECTBE HaTypaJbHBIX YMCEI.
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3aoanue na npobroe deiicmeue

Pa3znenuThb ¢ 0CTaTKOM YKMCIIO —7 Ha YKCIIO —2.

Durcauus 3ampyoHenus

He MoxeM BBIITOJIHUTD JeJIeHUe Yucia —7 Ha —2.

He MoxeM 000CHOBATD, YTO BBIITOJTHUJIM 3aJaHUE IPABUIBHO.

Durcauus npusunst 3ampyoHeHus

3aTpyAaHEeHKEe BO3HUKAET IIPU BEIOOPE HEMOJIHOTO YACTHOI'O M OCTATKA OT JAe/IEHUSI,
T. K. UCIIOJIb3Ysl U3BECTHBII aJIFOPUTM, MOXHO I10J00paTh MHOXECTBO I1ap, KOTOPbIE
OyIyT pe3yabTaToM AejieHus —7 Ha —2 ¢ ocTatkoM (mpuc =2, r= —3;mpuc=1,r=—5
U T. 1.). 3aTpyAHEHE BO3HUKIIO [IOTOMY, YTO Yy HAC HET ITOHITHS O AEJEHUM C OCTATKOM
JUISL LIEJIBIX YMCE U HET aJITOPUTMA AEJIEHUS C OCTATKOM Ha MHOXKECTBE LIEJIbIX YK Cel

Ileav deameavnocmu

Paciuvputh noHATHE IeI€HUsI C OCTATKOM HA MHOXECTBO LIEJIbIX YKMCESl U CKOP-
PEKTUPOBATh CTAPbIil aJITOPUTM JEJIEHUSI C OCTATKOM B COOTBETCTBUU C IOJYyYEHHBIM
MOHSTUEM O IEJIEHUU C OCTATKOM.

Imaaon

Onpeneﬂeﬂue JCJIMMOCTH HA MHO2KECTBE 1EJIbIX YHUCEJT

Llenoe uucno a deaumcs (6e3 ocrarka) Ha 1eyioe uuciao b (b # 0), ecinu
CYIIECTBYET TaKOe IIeJIoe YMCTIOo ¢, YTo a = bc. Yucna b u ¢ — genurenn
qucia a, Yucio a — KpaTHOe Yucen b u c.

Onpez[eJlelme JE€JICHUA C OCTATKOM HA MHO2KECTBE 11I€JIbIX YHCeJT

PasnennThb 4MCIIo @ Ha YUCIIO b ¢ OCTATKOM 3HAYUT MPEICTABUTH YUCIIO @
BBute a=bc+r,rne 0<r<|b|(a, b, c = Z r< N,). Ilpu 3TOM uncO ¢
Ha3bIBAIOT HEMOJIHBIM YACTHBIM, a YUCJIO ¥ — OCTATKOM OT JieJIEHUsI Yrciia
a Ha 4uco b.

A.]Il‘Opl/ITM JIeJIEHUS C OCTATKOM IIeJIbIX YKCel a U b

1. Haittu HamOosblllee 1L€JIoe YMCIO k, KpaTHOE OEIUTENI0 b U He
MpeBBILIAoIIee IEIMMOTO d.

2. Pazmenuts k Ha menuTesb b, B OTBeTe — HEITOJIHOE YacTHOE ¢ (¢ € Z).

3. Beryects k U3 IeTMMOTO a, B 0TBeTe — ocTatok # (0 < r<|b|).

4. Coenatp TIpoBepKy 1o Gopmyse ACIeHUS ¢ ocTaTKOM (a = bc + r, TIe
0<r<|b]).

5. 3anucaTb OTBET.

Ypok. Jlenenne uennix ynces (PT)

OcHoBHbBIE LIETH

1) TpeHMpOBaTh YMEHUE NPUMEHSTh ITOHITUE OSJIMMOCTA Ha MHOXECTBE LIE/IbIX
YHCEIT,

2) TpeHUPOBATh YMEHUE IIPUMEHSITh [IOHSITUE JeJIEHUSI C OCTATKOM Ha MHOXECTBE
LIEJTBIX YKUCE;

3) HoBTOPUTH (DOPMYJIBI ABMKEHUSI IO PpeKe U UX IIPUMEHEHNeE IIpY PELIeHUH 3a0a4.

Ypok. [lenenune nenbix uncen (PK)

OcHoBHbIE HeJH:

1) opraHu30BaTh CAMOKOHTPOJIb YCBOCHUSI IIOHITUS IEJICHUSI C OCTATKOM Ha MHO-
SKECTBE LIEJIbIX YMCEIT,

2) opraHM30BaTh CAMOKOHTPOJIb YMEHMSI IIPUMEHSTh AJIFOPUTM IEJICHUSI C OCTaT-
KOM Ha MHOXKECTBE LIEJIbIX YMCEIT;

3) NOBTOPUTH MOHSITHE CPEAHETO apU(PMETUIECKOTO, CPETHEN CKOPOCTY ABVIKCHMSI.
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Pemenue HEKOTOPLbIX 3aJaHUM.

Ne 228

a) — 32 : 8, T. K. CyIlIECTBYeT 1iesioe unciio —4 takoe, 4to —32 = 8 -+ (—4);

6) 50 : (— 25), T. K. CYILIECTBYET LieJIoe Yuciio — 2 Takoe, uto 50 = —25 - (—2);

B) —45/77, T. K. HE CyLIECTBYET LIEJIOr0 YKCJIA C TAKOTo, uT0 —45 =7 - ¢;

r) — 207 : (=9), T. K. CylLIecTBYeT Liejioe yucio 23% |, rakoe uro —207 = —9 - 23;

) —470, T. K. Ha 0 IeIUTh HEeJIb34;

e) 0:(—12), T. k. cymectByeT 1enoe yucio 0, Takoe yto 0= —12 - 0;

XK) —x 1 x (x € N), T. K. CyLIECTBYeT Lej0e Yuciao —1, Takoe uto —x =x+( —1).

3)yi—y (y € Z), T. K. CyIIECTBYeT 1ieJIoe Yucio — 1, Takoe yroy =—y+ (—1), ecm y = 0.

Ne 229

[IpusHak nenuMocTu Ha —2 OyAeT 3BydaTh CIEIYIOIIM 00pa3oM: «1IeJ0€e YUCIO e~
JINTCS Ha —2 B TOM 1 TOJIBKO B TOM CJIydae, eCJiM OHO oKaH4yMBaeTcst Ha 0, 2, 4, 6 win 8».

Ne 230 (a, r, k)

a) —78 958 menutcs Ha —2, T. K. OKAaHUYMBaeTCs Ha §;

r) —413 208 menutcs Ha 9, T. K. cymMa ero uudp 18 genurcs Ha 9;

XK) 249 564 He menurca Ha —8, T. K. TP €r0 TMOCaeAHIEe IU(PPHI 00Pa3yIOT YUCIO
564, KoTOopoe Ha 8 He IeUTCS.

Ne 231 (a, B)

a)a=4c+3
npuc=-3a=4-(—3)+3=-9; npuc=0a=4-0+3=3;
npuc=-2a=4-(—2)+3=-5; npuc=1la=4-1+3=7,
npuc=—la=4-(—-1)+3=—1; npuc=2a=4-2+3=11

—e t t t L t t t L t t t ® t t f *—>
-9 -5 -1 0 1 3 7

6)a=5c+?2

1 crioco®.

Ecmmce=-2,T0a=5-(—2)+2=-28;
ecimc=—1,To0a=5-(—1)+2=-3;
ecmmc=0,Toa=5-0+2=2;
ecmc=1,Toa=5-1+2=7;

~8 -3 012 7
2 c110¢00.
Ecmme=0,Toa=5-0+2=2;

OTMEeTHUM Ha YUCIOBOM MPSIMOI YKCJIO 2, a OCTaJIbHbIE YMC/Ia OTMETUM KaK Yuciia,
HaxonslIrecs Kak Clpana , TakK M cJieBa OT 2 Ha pacCTOSIHUU, PaBHOM 5.

-8 -3 012 7

B)a=—4c+3

npuc=-2a=—-4-(-2)+3=11; npuc=la=—-4-1+3=—1;
mpuc=—-la=—-4-(-1)+3=7, nmpuc=2a=—4-2+3=-5;
npuc=0a=—-4-0+3=3; npuc=3a=-4-3+3=-9

2[1pu MOMNBITKE YYALIMXCS COCIATHCS HA MIPU3HAK IeJIMMOCTH, YIUTEb MOSICHSIET, YTO paHee UMU
KCTOJIb30BAINCH TTPU3HAKU JSIMMOCTH Ha MHOXECTBE HATypaJbHBIX urcel. PopMyanpoBKOM
MMPU3HAKOB NCJIMMOCTH IJISI LIEJIBIX YHMCEI OHM 3aliMyTCSI TO3Xe, IOCe Yero HauyHyT UMU
MOJIb30BaThCS.
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——t—t+—t+— o —+—+—+— & —++—+—+——F+—+—+—0—>
-9 -5 -1 0 1 3 7

Iunore3a 1. PazHOoCTh MeXay COCEIHUMM YMCIaMU, HAOIIUMMU OpU JeJIEHUU
Ha b ocTaToK r, paBHa b (Ha MHOKECTBE LIEbIX YUCET).

J10Ka3aTeTbCTBO (ITPOBOAUTCS TAKKE KAK M aHAJIOTUYHOE CBOMCTBO IJIsl HATYPaJib-
HBIX Yucel).

a =bctr

a,=b(ct+1)+r

bct1)+r—(bc+r)y=bc+b+r—bc —r=>a.

IumoTtesa 2. MHOXeCTBA YMCEIT, TAIOIINX ITPU IEJICHUH Ha ITPOTUBOITOIOXHBIE YMC-
JIa OMUH M TOT K€ OCTaTOK, CoBManaioT. (MHOXeCTBO YKCeT, JAIOIINX TP AeJICHUN Ha a
OCTaTOK 7 1 MHOXECTBO UMCEJT, JAIOIINX IIPY AeJICHINN Ha —a OCTAaTOK ¥ COBITAIAIOT).

JoKa3aTesbCTBO.

MHOXeCcTBO YMceI, AIOIIUX IIPHU AeJICHUM Ha a OcTaToOK F—A={x:x=ab+r, b E Z};
MHOXECTBO YMCeJI, JAIOLINX MIPU AeJIeHUN Ha —a OCTaToOK ¥ —B={y:y=—ac+r,c € Z}.

Ilpu b = —c x = y u HaobopoT npu ¢ = —b y = x. TakuM 00pa3oM, NMPU MPOTUBO-
TOJIOXKHBIX 3HAYCHUSIX HETIOJTHOTO YaCTHOTO, MBI ITOJIydaeM OTHO U TOXe YHMCIIO. A TaK
KaK b, ¢ € Z, a MHOXECTBO ILICJIBIX YHCEJI BKJIIOYAET B ce0s KaK caMU Yucja, TakK U UM
TIPOTHBOIOJIOXKHBIE, TO MHOXECTBO A COBNagaeT C MHOXECTBOM B.

rja=-5+2
—+e—+—+—++o—+—+—+t+—o+—+—+—+—o0p
-8 -3 012 7

Tak Kak MHOXECTBA YHUCelJl, JalIKX MPH JeJeHUU Ha ITPOTUBOIOIOXHbIC YUCIa
OJIMH U TOT € OCTAaTOK, COBMANAIOT, TO Ha YMCJIOBOM MPSIMOil, OTMETUM Te e ucia,
YTO U MPU ACJICHUU Ha 5.

Ne 232
N5=7-0+5
e)—5=T7-(=1)+2
u)—32=7-(=5)+3

K)32=7-4+4
Ne 233
m5=-7-0+5

e)—5=-7-1+2

n)—-32=-7-5+3

K)32=-7-(—4)+4

Ne 234

a)—9a+4=9-(—a) +4=9b+ 4 = ocTaToK OT JAcICHUS paBeH 4;

6) 17a + 15=—17 (—a) + 15=— 17 ¢ + 15 = ocraToK OT AeneHus paBeH 15

B)—12a+8=—-12a+6+2=—6(2a—1)+2=—6¢ + 2= 0CcTaToK OT ACJICHUS
paBeH 2.

r) —25a+ 10=5(—5a + 1) = 5¢ + 0 = ocrarok oT aejeHus paseH 0.

Ne 235

a) HoxkazaTtensctBo. a/(—7) u 47 (=7) = 4a/(=7) (T. K. 7 — IPOCTOE YUCIIO).

0) b:(—4) = b= — 4k (o onpeneNIeHUIO IEIUMOCTH) = 2b =2 - (— 4k) =
=—42k) = 2b: (—4) (mo onpeaeJeHUIO IETUMOCTH).

1) Joka3aTeJbCcTBO (METOIOM OT POTUBHOIO).

1. [Mpeamnonoxum, 4To yKazaHHOE YMCJIO TIpu AejeHnu Ha —10 gaet ocraTok 7.

2. Tormada,bEZ: A=—-5a nA=—-10b+ 7. Monyanm —5a = —10b + 7 <
< 10b —5a =7 < 5(2b —a) = 7. JIeBas yacTb paBCHCTBA ACIUTCS Ha 5, a MpaBas

HeT. [Tonyunnu npoTuBopeuue.
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3. 3Ha‘II/IT, Hame npeanoja0KCHNE HEBEPHO U LIEJI0C YMCI0, KOTOPOC ACIUTCA Ha

(—5), ue moxet nipu neneHuu Ha (—10) qaBaTh OCTATOK 7.

3) Jloka3aTeabCTBO (METOIOM OT IIPOTUBHOTO).

1. I1peamnoyioxkuM, 4TO yKazaHHOE YMC/I0 aeauTcs Ha —135.

2. Tormada,bE Z A= —45a + 39 u A= —15b. lMonyaum —45a+ 39 = —15p <
< 45a — 15h =39 = 15(3a — b) = 39. JleBast yacTb paBeHCTBaA AeaUTCS Ha 15, a

npaBasi HeT. [Tomyunsiu mpoTuBopeune.

3. 3Ha‘II/IT, Hale npeanojJoK€HNE HEBEPHO U LICJI0C YMCJI0, KOTOPOC IMMpU ACJICHUN

Ha (—45) naet octarok 39 He genutcs Ha (—15).

Ne 236

a)A={1;2;3; 4};

6) A={-1;0;1;2}

B) A={0; 1;2; 3; 4};

r) A= {9}.

Ne 240

a)(7,5+3,8):2=15,65;

6) (12,8 +39,4 +72,6):3=41,6

B) (6,3 +13,2+27,4+76,9):4=130,95.
Ne 241 (a)

ITycTh coOCTBEHHAsI CKOPOCTbD SIXThI X KM/4. x > (.

v, KM/4 t,4 S, KM
ITo Teyenuio x+3 9 9(x+3)
IIpoTuB Teuenus x—3 14 14(x — 3)

ScHo, 4To paccTosiHMe OT ropoaa A 10 ropona B paBHO pacCTOSTHUIO OT ropojaa B 1o A.

CocTaBUM MaTeMaTUYeCKYIO MOMIEb U 3aUKCUPYEM HCKOMYIO BETMUMHY® .
x>0
9(x+3)=14(x—-13)

9x+ 27 = 14x — 42;

9x— l4x=—42—27;

—5x=—69;

x=13,8

13,8>0

Omeem: CKOPOCTb SIXTHI paBHa 13,8 kM/4.

Ne 243

a) IIpY IeJICHUY Ha 3 TaloT OCTaTOK 2 9rcia Bumga a = 3¢ + 2

Ecmmce=0,T0a=3-0+2=2

bt o —e—+——»
-7 —4 -1 0 I 2 5

0) npu mejaeHun Ha (—6) maloT octaTok 4 yucia Buma a = —6¢ + 4
Ecmnc=0,To0a=—-6-0+4=4,

—+—+—++——+—o—+—t++++eo + ++ ++ o b
-8 -2 0 1 4 10
Ne 244

a)0=-5-0+0; 6)12=-5-(-2)+2; B)3=-5-0+3;

D—4=-5-1+1;  1)39=-5-(-N+4 ¢ -25=-5-5+0.

3OTBET Ha BOIIPOC O CPENHEN CKOPOCTH IBIDKEHUS SIXThI MOXHO OCTABUTh Ha CIIEAYIOIIMII YPOK
(4TOGBI UMETH BO3MOXHOCTh CPAaBHUTD C YYAIIMMHUCS MOHSATHSI CPEIHEro apru(pMETUYECKOro 1
CpelHel CKOPOCTU ABMKEHMST ).
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a) 0) B) r) ) e)
HEMOJIHOE YACTHOE -2 0 1 -7
OCTATOK 2 1 4 0
Ne 246
A={-2;-1;0;1; 2} A B
Av B={-2;—-1;0;1;2;3;5;7}
A~B=@
Ne 247
S . 35 .11
a)27 (2x -5 ) +312,
2% (x— 53 )_30+11
S 9y 3221
27.(2x 57) 312
S 9y &3 N2 T
27 T (2x 57) 34
3 _19.19
2"_57 7 4
3 _19-4
2"_57 7-19
3 _4
2x—57 7
4 3
2x= 7 +57
2x =6
x=3
Omeem: {3}.
1 i= WA E
6)1316 7 x:2 ) 6
2-5_ 7
6 n (x:2 )6
34-5_ L. 1
T T X)) 616
29 _ (. L
3 .29) 6
57 _189.105
X125 =5 e
9 1
x.21=/L89’~1/6
79 37-105
2 5
7 _9
X129 =10
=9 5,7
X=10"%%
_ 259
*79.10
x=2,5
Omeem: {2,5}.
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Ne 249 (a)
1) 20- 0,1 =2 (XM/9) — CKOPOCTh TCUCHHUS PEKU
2) 594 : (20 + 2) = 27 (9) — BpeMsI ABMKECHUS 10 TCUCHUIO
3) 594 : (20 — 2) = 33 (4) — BpeMst ABUKEHUS TIPOTUB TEUEHUS PEKU
4) 27 + 33 = 60 (4) — oOb1iee BpeMs TBUKESHUS
5) 60 - 0,25 =15 (4) — BpeMsi CTOSIHOK
6) 60 + 15 =75 (4) — oO11ee BpeMsi MEPOIIPUSITHS
75494 =3 cyroK 34
Omeem: 3 cyToK 3 yaca ObUTO 3aTpayeHO Ha MEPOTIPUSITHE.

Ne 251*
Tak Kak xop neauTcst Ha 4 U COCTOUT TOJIBKO M3 2 U 3, 3HAYUT, IIOCJIEAHUE IBE

1dpbl 00pa3yloT yucio 32.

W3 ocraBmmxca ngat uudp IBoeK Ooblile, yeM TpoekK. [1pu 3ToM, 4TOOkI YMcio
JIeJTUJIOCh Ha 3, cyMMa ero Iudp J0KHA IeIUThCs Ha 3.

1) Ecnu cpenu mepBbIX ATH UMD 5 ABOEK, TO cyMMa LM@pP Bcero Koaa paBHa
2:5+3+2=15.

2) Ecnu cpenu niepBbIX niaTy 1udp 4 IBOMKM, TO cymMMa IM@pP BCero Koma paBHa
2-4+3+3+2=16,a 16 He genuTCs Ha 3, 3HAYUT, TaKast KOMOMHALMS HE MO -
XOJIUT.

3) Ecnu cpenu niepBbIX niaTy nudp 3 IBOMKM, TO cymMMa IM@pP BCero Koma paBHa
2-3+3-2+3+2=17, a 17 He nenuTcs Ha 3, 3HAYUT, TaKass KOMOMHALIUS He
MOAXOIUT.

4) Ecnu cpeny mepBbIX IATU LGP MeHee 3 ABOEK, TO TPOeK OymeT OoJbliie, YeM
JIBOEK, a 3TO IIPOTUBOPEYMT YCIOBUIO.

3HA4YUT, yKa3aHHBIX JaHHBIX JOCTATOYHO JJISI OMHO3HAYHOrO OIpee/IeHusT Koaa

ceipa: 2222232.

IT. 2.2.2. KAACCUOUKAIIN S HEABIX UVCEA ITO OCTATKAM
OT AEAEHUA
OcCHOBHBIE COAep KaTeAbHBIE LIeAN:
1) ymounumbs npegcmaBAenue o KAaccuguxkauyuu
MHOJXeCmBa;
2) no3HakoMumb yH4aujuxcs C KAaccuguxkayuel
MHOXeCmBdA UeAblX YuceA N0 0CmamKam om geae-
HUA HA HEKOMOPOe HAMypaAbHOE HUCAO;
3) noBmopumb (POpMYAy geAeHUsl C OCMAMKOM,
NOHAMUE CpegHEero apugmemuueckoro, ocebBol
u yeHmpaabHOU cumMempul, CBOUCMBO geAuMo-
cmu pa3Hocmu, NPAMOYTOAbHYIO cUCMeMy Koop-
guHam,;
4) mperupoBamp yMeHUe onpegeAsmb KOOpPgu-
Hampl MOYeK U Cmpoump MOYKU NO UX KOOPGUHA-
mam, pewamsb 3dgaiu MemogomM mamemamuue-
CKOTO MOgeAUupOBAHUA, peluamp YPABHEHUS.
JlaHHBIN TYHKT U3y4daeTcst mpu 4-x 4acax anreOpsl B Henento. [Ipu ero uzydeHun

YTOUYHAKOTCA NPECACTABIICHUA YYAlLIUXCA O KJ'[aCCI/I(I)I/IKaLII/II/I MHOXKECTBA, U CTPOUTCA HO-

Basd KJ'[aCCI/I(i)I/IKa]_[I/IH MHOKECTBaA LECJIbIX YMCCJI I10 OCTAaTKaM OT ACJICHUA Ha HCKOTOPOC

HaTypaJbHOC YUCJIO.

PaccMoTpuM BO3MOXHBIN X0 ypOKa MO JAHHOU TeMe.
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Ha srtane aktyanu3anuu 11eJiecOO0pa3HO BBIMIOJIHUTH CAEAYIOLINE YIPAaXHEHUS:
Ne 253 (a, r); Ne 254; Ne 255.

B xone pelleHus yTOUHSIeTCS NPENCTABICHUE yYAIUXCS O KIacCU(PUKALIUA MHO-
JKECTBa.

7151 mpoGHOro AeCTBUS MOXHO MPEIIOXUTh CAEAYIOLIEe 3aJaHuE.

«YKaxuTe MPU3HAK, MO KOTOPOMY MOXKHO pa30OUTh MHOXECTBO LEIBIX YMCeN Ha
TPU KJIacCa, UCMHOJIb3Ys IIOHSTUE ACJIEHUS C OCTATKOM>».

Bo3MoXHEBIE 3aTPYAIHEHUS: HE CMOXEM Pa30UTh MHOXECTBO LIEIBbIX YUCEJ HA TPU
KJ1acca, UCTIOJb3ys MOHSTHE AeIEHUS C OCTaTKOM, WU pa300beM, HO HE CMOXeM 000-
CHOBATh, UTO AaHHOE pa3dueHue OyaeT Kiaccudukaimei.

Dran (puKcanuu NPUIUHBI 3aTPYAHEHUS MOXHO TIOCTPOUTH CIIEAYIOIIUM 00pa3oM.

— IMocoBemaiitech B rpyrmax B TeueHWe | MUHYTBI M OTBETHTE HAa BOITPOCHI.

1) Kakoe 3agaHue TOJKHBI OBLIHM BBITIOJTHUATD?

2) YUem MOTJTM BOCTIONIb30BAThHCS NP BHITIOTHEHUY 3a1aHUsT?

3) B xakom MecTe U IoueMy BO3HUKHET 3aTpyaHeHMe?

OnHa 13 TPYIIIT 03BYYMBAET PE3YIBTAT OOCYXKIEHUSI, OCTAIbHBIE IPU HEOOXOIUMO-
CTU YTOYHSIIOT, JOMOJTHSIOT.

B03MOXHBI BApUAHT OTBETA.

1) Hamo 610 pa3duTh MHOXECTBO LIEIbIX YMCE HA IBA, TPU KJIacca, UCTOIb3Ys

TIOHSATUE JEJIEHUS C OCTATKOM.

2) Moriu pa3ouTh Ha IBa KJ1acca o MPU3HAKY: NETUTCS Ha JTaHHOE YMCJIO C OCTaT-
KOM 1 0e3 ocTaTKa, HO B 3a/laHUM TpeOOBaIOCh pa3dUTh MHOXECTBO Ha TpU
KJ1acca, a He Ha JiBa.

3) 3arpynHeHUe BOBHUKHET IPY TTOMCKE MPU3HAKa, 0 KOTOPOMY MHOXECTBO 1ie-
JIBIX YMCeNT MOXXHO pa30MTh Ha TPU Kjlacca (C UCTIOJIb30BAHMEM TTOHSITUS Aesie-
HUS C OCTAaTKOM).

DTan NoCTpoeHus MPOEKTa BHIX0/IA U3 3aTPY/AHEHHUS.

— ITocogewaiiTecs B rpyniax B TeueHrue | MUHYTHI U cHhOPMYTUPYITE LIETb Tab-
HeWlen 1esITeIbHOCTU.

OnHa 13 TPYIIIT 03BYYMBAET PE3YIBTAT OOCYXIEHUSI, OCTAIbHBIE IPU HEOOXOIUMO-
CTU YTOYHSIIOT, JOMOJTHSIOT.

Bo3MOXHBII BApUAHT OTBETA.

ean: HAiTH TPU3HAK, TTO KOTOPOMY MOXHO pa30UTh MHOXECTBO LIEJIbIX YMCE Ha
TpH Kjacca.

Ilnan:

1. [TpoaHanu3upoBaTh KIacChl, KOTOPbIE MPEIIOXEHBI B KApTOUKax (I
CWJIBHBIX KJTACCOB KaPTOYKA HE UCIIOIb3YETCS);

Z={..—4-1;2;58;..} Z
Z={.=5-2, 1,47, ..}
Z={.—6;—3,0;3;6;..}

2. Haiitu mpusHak, 1o KOTOPOMY MHOXECTBO LIEJIbIX YUCET pa3ouToO Ha
TPU KJlacca;

3. CchopmynupoBarh mpu3HAK, IO KOTOPOMY MOKHO ITPOBECTH pa3oueHMe
MHOKECTBA LIeJIbIX YMCeJT Ha TPU KJIacca;

4. Jloka3arb, 4TO TOJY4YeHHOE pa30ueHue SIBIseTcs KiaccuduKaimen
(oKa3aTeIbCTBO MOKHO MPOBECTH B IMTOABOISIIIIEM TUAJIOTE ).

IMocne peanmn3anuu IJI1aHa IIPOBOIUTCS 000OIIEHNE: ITOJYISHHBIN IPU3HAK JaeT
BO3MOXKHOCTH IIPOBOINTH KJIAaCCU(UKAIINIO LIEJIBIX YHUCE]I 10 UX OCTaTKaM OT ACJICHUS
Ha HEKOTOPOE YHCJIO.
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Imaaon

IIpu3HakoM, Ha OCHOBaHUM KOTOPOTO MOXHO IPOBOAMUTH KJIacCUDUKAIIUIO 1ie-
JIBIX YHCEJI, SIBJIICTCS BEJIMUMHA OCTaTKa OT JeJICHMS Ha HEKOTOPOE 3aJaHHOE YHCIIO.

Ha sTane nepBu4HOro 3aKpemieHus 11eJ1eCoO00pa3HO BHITIOJTHUTD YITPaXKHEHUS:

Ne 256 (B, r) — BBITIOTHSIETCS HA TIOCKE.

Ne 257 (a) — BBITIOTHSIETCS B TIapax.

A Ha 3Tane caMocToATeIbHOM padoTsl: Ne 257 (0).

Ha srane moBTOpeHMs BRITIOMHSIOTCS yrpaxkHeHus: Ne 258 (a); Ne 259 (6); Ne 260
(B); Ne 265 (a, 0, B).

Ha nom moxHo 3amaTh: m. 2.2.2. Ne 266, Ne 267 (a), Ne 271 (a), Ne 272%,

IT. 2.2.3. CPCABHEHU A 1 UX CBOVICTBA®

OcHOBHbBIE COA€epsKaTeAbHbIE IIEAN:

1) cgpopmupoBamb npegcmaBAeHUe O NOHAMUU
CPGBHeHUSI N0 HEKOMOPOMY MOQgYAIO, goKa3amhb
npocmetimiue cCBOUCMBA CPABHEHUU;

2) noBmopumpb noHAmMUE AUHEUHOU guarpammyl,
NPpU3HAKU geAuMocmu,

3) mpenupoBamp BbIUUCAUMEABHBlE HABBIKU, YMe-
HUe BbINOAHAMb npeobpa3oBaHue airebpauue-
CKUX BBIp@KEHUU, peuleHue ypaBHeHUU u 3agay
HQ COBMECMHYI0 pabomy.

I1. 2.2.4. APUOMETUKA OCTATKOB*

OcHOBHbBIE COA€eprKaTeAbHbIE LIEAN:

1) cpopmupoBamb npegcmaBaeHue 06 apugme-
mukKe ocmamkoB KaK 3¢p¢peKmuBHOM cnocobe pe-
WeHuA 3agai HaQ geAuMOCmb,

2) noBmopumb CpaBHEHUA OObIKHOBEHHBIX (pO-
Oell, cokpaujenue aarebpauieckux gpobel, peuwe-
HUe YpaBHeHUll ¢ MOgyAAMU, 3ABUCUMOCIIL MEXJY
KOMNNOHEHMamu u pe3yAbmamamu yMHOKEeHUA,;

3) mpenupoBamp BbIUUCAUMEABHBLE HABLIKU, YMe-
HUe BbhINOAHAmMb gelicmBUS C MOGYAAMU 4YUCEA,
yMeHUe pewamsp 3agaill HA NPOUEeHMbl U NPONOP-
UUOHAABbHOE geAeHUe.

IT. 2.2.5. PEIIIEHUE 3AAAY C IIOMOIIbIO CPABHEHUI*
OCHOBHbIE COA€EpPKXAaTEeABHBIE IIEAN:
1) cpopmuposamb npegcmapaeHue 0 Memogax peule-
HUA 304ga4 HA geAUMOCIb C NOMOWbIO CDABHERUU;
2) noBmopums (popMyAbl OGHOBPEMEHHOIO gBUXKe-
HUA gBYX OOBEKIMOB, NOHAMUE CUCMeMbl CHUCAEHUS,
3) mpernupoBamb BblUUCAUMEAbHBlIE HABBIKU, YMe-
HUe BBINOAHAMB gelUCmBUA C MOGyAAMU, peuamsb
YPABHERUA U 3agail HAd OJHOBPEMEHHOE JBUWKEeHUe
gBYX 00beKMOB, 3anuChlBAMb HAMYPUAbHbLE YUCAQ
B DA3HBIX CUCIEMAX CHUCAEHUS, OCyWeCmBAAMb
nepeBog U3 OGHOU cucmeMbl CHUCAEHUA B gPYIIO.

COL[Cp)KaHI/Ie JAaHHBIX ITYHKTOB HEC ABJIACTCA 00s13aTeJIbHbIM IJId U3Yy4CHUA. Hx

N3YYCHUEC MOXET OBITb BEIHECEHO YUYUTEIIEM Ha (l)aKyJIbTaTI/IBHbIC 3aHATUA.
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Ne 356 (a, 0, 1)

a) 33

IlepBoe npocToe uKcio, cienytoliee 3a uucaoM 50, 3To ynciao 53, T. K. yucna 2; 3;
5; 7 mpocThie Ynciia, KBaApaThl KOTOPBIX MEHbIIIE 53, a UMCI0 53 He AeTUTCSI HU Ha OJHO
W3 3TUX YUCe.

0) 140

IlepBoe mpocToe yucio, caeayomiee 3a yncioM 140, uncio 149, 1. k. uncna 2; 3; 5;
7; 11 mpocTheie Yncia, KBaapaThl KOTOPBIX MeHbIIe 149, a uncio 149 He nenmmTcs HU Ha
OITHO M3 3TUX YMCEJL.

r) 435

IlepBoe npocTtoe uncio, cienywollee 3a uucioM 435, yucio 437, T. K. yucia 2; 3;
5; 7; 11; 13; 17; 19 npocTele yncia, KBaapaTbl KOTOPLIX MeHblle 437, a uucio 437 He
JEUTCS HU Ha OTHO U3 3TUX YMCE.

Ne 359 (6, B)
611 _ 13, 469 _ 7

0) 299 =17 B39 ~ 17
799 =611-1+ 188; 1139 =469 -2 +201;
611 =188 -3 +47; 469 =201-2 + 67;
188=47-4+0 201=67-3+0
HOJL (611; 799) = 47 HOJI (469; 1139) = 67
497

a) 71

781 =497 -1+ 284;
497 =284 -1 + 213;
284=213-1+T71;

213=71-3+0
HOJ (497; 781) = 71
497 _ 7

781 11

I'naBa 3. 3aKoHbI pABHOCHJIBLHBIX NPe00pPa30BaHUIA
aJireOpanyecKuX BbIPAKeHMI

OcHoBHBbIE CcoepzkaTe/ibHbIC LE/IN:

* TPEHUPOBATHh YMEHUE IIPUMEHSITD IIpaBUJIa PAaBHOCWIBHBIX ITPe0Opa30BaHMIA;
* YTOYHUTH IpaBWJIa PACKPBITHASI CKOOOK B aJITeOpanmIecKnuX CyMMax U IPOn3Be-
IEHUSIX;
* cchopMupoBaTh yMeHUE TTPeOOPa30OBBIBATh AIreOpandeckKre CyMMbI, COepKa-
e BHYTPEeHHNE CKOOKH;
* chopMUPOBATH YMEHME MTPE0OPA30BLIBATh BEIPAXKEHMS C BHYTPEHHUMHU CKOOKa-
MM, colepxaliie YMHOXEHE U IeJICHUE.

[TpaBuaa paBHOCUJIBHBIX ITPe0Opa30BaHM C(POPMYIMPOBAHBI B IMIPEALIIYIIIEM Me-
cslIe, Tereph yJaluecsl BBITOIHSIOT MpeoOpa3oBaHMsI OYKBEHHBIX BBIPAXKECHUM, TIPH-
MEHSISI OTKPBITBIC MU TIpaBWiIa. B cBsI3M ¢ MOIIHO# ajrebpandecKoil MOATOTOBKOM,
KOTOpasi OCYIIECTBIISIACh B Kypce, MOMOOHBIE 3aIaHNsI OCHOBHOM YacThI0 CEMUKIIACC-
HUKOB BOCIIPMHUMAIOTCSI KaK 3aJaHWsI Ha IMMOBTOPEHUE W HE BBI3BIBAIOT TPYIHOCTEH.
CnenyeT oOpaTUTh BHUMaHUE YIaIINXCs HA TO, YTO HOBAsI TCPMUHOJIOTUS He M3MEHSIET
caMMX Mpeodpa3oBaHUI.
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XapakTepucTHKA eITeJTbHOCTH YYaIIUXCs

I1pu uzydyeHuu coaepkaHus ydauimecs:

* NOBMOPSIOM U CUCMEMAMU3UPYIOm 3HAHKS, TIOJIydeHHbIE B 5—6 Kilaccax;

* UCHOAb3YIOM MATEMaTUUYECKYIO0 TEPMUHOJIOTHIO B YCTHOM U MUCbMEHHOI peyu;

* npedcmagasiom OOBIKHOBEHHBIC OPOOM B BUIE TEPUOAMYECCKUX HECITHUUHBIX
JIpo0eit;

s npedcmasgasiom TICPUOIANIECKUE NECATUYHBIC OpOOM B BHUAEC OOBIKHOBEHHBIX
Jpo0eil M cCMelllaHHbIX YUCelT;

* NpumeHsAom 3aKOHbI apu(PMeTUYECKUX AEUCTBUI IS paBHOCUJIBHBIX Mpeodpa-
30BaHUIA;

* npumeHsAOmM MpaBUia paCKPbITUS CKOOOK B ajiredpanyecKux CyMMax;

* npumeHsaOmM MpaBuUia paBHOCUJIbHBIX MPeodpa3oBaHUIA MPOU3BEAECHUIA;

* UCHOABb3YIOM CXEMBI U TaOJIULIbL;

* CMpOosM U 8bINOAHAIOM AJITOPUTMBbI UTEHUSI, 3aITMCH U COCTABIEHMS BhIpAXKEHMUIA;

* pabomarom ¢ pa3INnIYHbIMU MAaTEMATUYECKMMU MOJIEJISIMU;

* pewiarom TEKCTOBbIE 3a1a4H;

* pewiarom TIPOCTEMIINE YpaBHEHUS

* bINOAHAIOM NECTBUS C pAallMOHAJIbHBIMUY YUC/IAMU;

* onpedeasirom BUN, UICTUHHOCTh BBICKA3BIBAHUS, cmMposm OTPUIIAHUE JIOXHBIX
BbICKa3bIBAaHUI.

§ 1. PanmoHajibHbIe YKC/Ia ¥ 3aKOHBbI apu(MeTHKH

IT. 3.1.1. MHOJKXECTBO PAIITMOHAABHBIX YNCEA

OcCHOBHBIE COAepsKaTEeAbBHBIE LIeAN:

1) cpopmupoBampb npegcmaBAeHUE O PAUUOHAAD-
HBIX YUCAQX KAK O O€CKOHEeYHBbIX Nepuoguieckux
gecAamu4HbIX gpobsx u 0 MOM, WMo NOMUMO pa-
UUOHAABHBIX HUCEeA Cyuw,eCmBYHOmM gpyrue, Heus-
BeCcmHble HAM NOKA UPPAUUOHAABHblE YUCAQ,

2) nocmpoumb cnocob 3anucu AOOro payuo-
HQABHOT'O 4UCAQ B Buge gecsamu4HoU gpobu; Ato-
60l 6ecKOHeuHOU nepuoguueckol gecamu4HOU
gpobu B Buge 0ObIKHOBEHHOU,

3) noBmopump B3aUMOCBA3b MEXJY MHOXKECIMBA-
mu N, Z, Q, noHamue BblpaXXKeHUs, npueMbl payuo-
HAABHbIX BblUUCAEHUU € UCNOAb30BAHUEM 30KOHOB
apugmemuueckux gelicmBul, NPABUAQ CDPABHe-
HUSlL OOBIKHOBEHHBIX U gecAMmu4HblX gpobel, pe-
weHue 3agai Ha OJHOBPeMEeHHOe gBUXKeHUe;

4) mperupoBamb yMeHUe Yumamsp U 3aNUChIBAMb
OyKBeHHble BbIpA)KEeHUS, CDABHUBAMb PAUUOHAAD-
Hble YUCAQ, 3aKpenumb COBMeCmHble gelcmBus
C gecamu4HbIMU U OOBIKHOBEHHBIMU gpooOsamu,
peuwleHue AUHEUHbIX YPAaBHEHUU U 3agai Ha OgHO-
BpeMeHHOe gBUXKeHUe.

Oco0eHHOCTH U3yYeHHUs Y4EOHOr0 COepKAHUS

an/I MN3YYCHUU JAaHHOTI'O ITYHKTAa MOBTOPAIOTCA U CUCTEMATUIUPYIOTCA CIICAYIOINE
3HaHUA yyalirMxcd 0 palrOHaJIbHbBIX YU CJIaX: BBAUMOCBA3b MCXKIY MHOKECTBaAM N, Z, Q,
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MPEICTaBAEHUS O KOHEUHON U 6ECKOHEYHO! (ITepUOANYECKO) NeCITUIHOM Apodur, 00
OOBIKHOBEHHBIX APO0SIX, 00 YCIOBUSX IMepeBoga OOBIKHOBEHHON ApOOM B KOHEYHYIO
JIECSITUIHYIO M 00paTHO, YTOUHSIETCS aJITOPUTM IIepeBOaa OOBIKHOBEHHOM IpoOM B KO-
HEYHYIO JeCATUYHYIO ApoOb (M 00paTHO), aJITOPUTM TepeBoaa OObIKHOBEHHOI ApoOU B
TIePUOINYCCKYIO TECITUIHYIO Tpo0b. IlocaemHre anropuT™Mbl pacCMaTpUBAIOTCS 1 TSI
otpunaTeabHbIX unces (NeNe 386—388).

[Mpu n3yyeHNM TaHHOTO ITyHKTA YJaIIrecs 3HAKOMSITCS CO CBOMCTBOM ITEpUOIM-
YECKUX JECATUIHBIX Ipo0eii: 1ro0as mepuonudeckas IecITUIHas 1po0b IpeacTaBUMa B
BUJIe OOBIKHOBEHHOM poOu, 1 00paTHO. M3 yero nenaeTcs BaXKHbIN BBIBOIL: MHONCECHB0
nepuodueckux decamuunuix dpobeil cognadaem c MHONICECMBEOM PAUUOHAABHBIX HUCel.

B manHOM Kypce yyaniyecsl 3HaKOMSITCS C TTpaBUJIOM TepeBoja MEepUOANIECKOMN
JIECITUYHOM OpoOM B OOBIKHOBEHHYIO ApoOb yxXe B 7 kiacce. Benb mo mporpamme
«Y4ych YYUTHCS» OHU MO3HAKOMUIUCH C MOHSITHEM O0ECKOHEUHOM AeCATUYHON Ipodu
yXe B 5 KJacce, 3HAlOT, Kakas IpoOb HA3bIBAETCS MEPUOANYECKON TECITUIHOW IpodH,
¥ YMEIOT €€ 3aIliChIBaTh.

CHauvana yyaniuecsi 3HaKOMSTCSI ¢ OOLIeid uaeeil mepeBoaa nepuoandeckoi me-
CATUIHOM IpOOY B OOBIKHOBEHHYIO IIyTeM YMHOXeHUS Ha 107 1 BEIYUTAHUS TTOTyICH-
HOTO PaBeHCTBA U3 MCXOMHOIO, YTO JaeT BO3MOXHOCTb U30aBUTHCS OT 0ECKOHEYHOTO
«xBocTa». [Tocie yero yyamuecss GopMyInpyroT 000011IeHHOE TPABUIIO.

YToObI 3amucaTh MOJIOXUTEIbHYIO MEPUOANUYECKYIO ASCITUYHYIO ApOoOb B BUIC
OOBIKHOBEHHOM Ipo0u, HY>KHO:

1) 13 yncna, 00pa30BaHHOTO II(PaMM, CTOSIIIMIMH IO BTOPOTO MEPHO/Ia, BEIYECTh
4MCII0, 00pa3oBaHHOE LIMdpaMU, CTOSIIMMMU 0 MEPBOro repuoaa, v 3anucaTb
9Ty Pa3HOCTD KaK YUCIUTEITb;

2) B 3HaMeHareJie 3anucaTh LGPy IeBATh CTOJIBKO pa3, CKOJILKO LIM@p B IIepuoe,
U TIOCJIe IEBSATOK 3aMucaTh CTOJIBKO HYJIEH, CKOJBbKO LUGbp MEXIYy 3amsIToil 1
MEPBBIM IIEPUOIOM.

VYuainuecs: BBINMOJHSIOT NEPEBOJ U OTPULIATEbHBIX MEPUOIUUECKUX IECATUIHBIX
Ipo0eil, MCTIONB3YS Te XKe IMpaBuJjia C IIOIPaBKOM Ha 3HaK. Bemb mocTpoeHHOE TIpaBUIIO
COXPAHUTCS U JJIs1 OTPULIATEIbHBIX PALIMOHAIBbHBIX YKUCEJI, TaK KaK €CJIM Mbl [TOCTaBUM
nepen OOBIKHOBEHHOM WIIM IeCITUIHOM IPOoObI0 3HAK MUHYC, TO B 3aITUCH U3MEHUTCS
TOJIBKO 3HaK.

VYyainuecs: moib3yoTCsl AITOPUTMOM NEPEBOIA TEPUOTNIYECKON TECATUIHOM IPO-
01 B OOBIKHOBEHHYIO APOOB IJISI CPAaBHEHMS pallMOHAIBHBIX YUCEI M HAXOXICHUSI 3Ha-
yeHus BeipakeHUi (NeNe 390—391).

ITpu BemonHeHNT Ne 392 cTaBUTCS BOIIPOC O CYIIECTBOBAHUH YK CEN, KOTOPEIE HE
SIBJISIIOTCS pallMOHAJIbHBIMU (0€CKOHEUHBbIEe HeTIEpUOINYECKUE IPOOH).

Ypok. MHOXKeCTBO PAIIMOHAJIBHBIX YHCE

Hoeoe 3nanue

ITpaBuso 3anucu repuoanvYecKoi Ipoou B BUae OOBIKHOBEHHO IpOo0H.

Axmyaauzayus

Iloemopump: anTOPUTMBI IPEICTABICHUS ACCATUYHBIX APOOCH B BUIAC OOBIKHO-
BEHHBIX 1 HA0OOPOT.

3adanue na npobnoe delicmeue

3anuuirre nNepuoanvecKue NecITUIHbIE TPOOU B BUAE OOBIKHOBEHHBIX TPOOEii:

a) 0,(7); 6) —5,1(38).

Durcauus 3ampyonenus

He MoxkeM BBITIOJTHUTD 3aJlaHue, UJIM HE MOXKeM 000CHOBAThb CBOI OTBET.

Durcauus npusunst 3ampyoHeHus

Het anroput™Ma TipeacTaBiaeHHS TTEPUOANIYECKUX Ipo0Oeil B BUIe OOBIKHOBEHHBIX
Ipo0eii.
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1leav deameavnocmu

CdhopmynmupoBaTh aJTOPUTM IIPEACTABICHUS TMEPUOTMYECKMX ApoOeil B BUIE
OOBIKHOBEHHBIX ApPO0Eit.

Imaaon

IIpaBuio 3anmicu neprUOANIECKON eCATHIHOM APOOH B BH/Ie OOBIKHOBEHHOIT IpOOH

Yro0b! 3anucaTh HOJOXUTEIbHYIO IEPUOANYECKYIO AECITUYHYIO 1pOOh B
BHJI¢ OOBIKHOBEHHOM, HYKHO:

1) u3 yrcna, o6pa3oBaHHOTO IIM(paMu, CTOSIIIMMHU 10 BTOPOTO NEepUOoa,
BbIYECTb YHUCJIO, OOpa3oBaHHOe LMUGpPaMM, CTOALIMMU [O TEPBOrO
IepuoIa, 1 3arucaTh 3Ty pa3HOCTb KaK YMCIIUTEb;

2) B 3HaMeHaTelIe 3amucarh HU@pPY AeBSATh CTOJIBKO pa3, CTOJIBKO UMD
B IepMOJE, U IOCIIe NEBSATOK 3amucaTh CTOJIbKO HYJIEH, CKOJBKO Lubp
MEXKIy 3aIISITOM Y IIEPBBIM IIEPUOIOM.

Ypok. MHOkecTBO panuoHaibHbIX yucen (PT)

YpoK IpOBOIUTCS 1O CTPYKTYPE YpoKa pedIeKCUU TPEHUPOBOYHOTO TUTIA.

OcHoBHbIE 1IeJI1 yPOKa

1) TpeHUpPOBaTh yMEHME TTPe0OPa3OBLIBAT MEPUOINIECKIE TPOOH B OOBIKHOBEH -
HBIE Apo0u;

2) dbopMUpoOBaTh YMEHHE BBIIIOJIHATD IEMCTBUS C PALIMOHAIbHBIMU YUCIAMU;

3) TpeHUpPOBaTh YMEHUE pelllaTh 331a91 METOJOM MOJAETUPOBAHUSI;

4) TpeHUPOBaTh YMEHNE aHAJTU3UPOBATb COOCTBEHHYIO IESITEIbHOCTD.

PaccMoTpuM npuMepsl pellieHrsl HEKOTOPBIX 3aJaHui.

Ne 386 (a, B)
—346 _ 16 _ 243 _ — 4937 _ 4937
a) 34,6 = 10 3410 34 5 B) —49,37 100 49100
Ne 387 (a, m)
15
) 300

YT1o0bI ONpeAc/IMTb BO3BMOXHOCTb MPEACTABJICHUA ,Z[p06I/I B BUIIE ACCATUIHON ,Z[p06I/I
Heo0X0onuMO JaHHYIO I[p06b COKpaTUTh U 3HAMECHATEJIb PA3JIOKWUTh Ha ITPOCTHIC MHO>XKUTECIIN:

A5 1 50—9.9.
300 =35> 20=2"2"5.
TaK KaK B PAa3JI0K€EHUU TOJIbLKO 2 %1 5, 3HA4YUT, I[p06b MOXHO IMPpeACTaBUTb B BUAC
JECATUYHOM IPOOH.
15 _
350 =003
693
1) ~308

Y1o0nl OIMpeaAcIUTb BOBMOXKHOCTD ITPEACTABJICHUA ,Z[pO6I/I B BUJIE JE€CITUYHOMN Apo-
01 HEOOXOAUMO JaHHYIO ,Z[pOﬁb COKPATUTb U 3BHAMCHATECJIb PA3JIOKUTDb Ha ITPOCTBIC MHO-
KHUTEIN:

693 _ 9 45,
308 4,4 2-2.

Tak xak B Pa3I0XKEHUH TOJIBKO 2, 3HA4YUT, L[pOﬁI) MOZKHO IMPpCACTaBUTb B BUAC IC-

CSITUYHOI ApOOH.

693 _
308 2,25
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Ne 388 (a, 0, B, 1)

2)0,5=0,50);  6)—27=—27,(0); B) —% =—0,1(6) 1 1—71 = 0,(63)
5. 130 7.0 |11
50 0,1666... 70 0,63...
30 66
200 40
180 33
200 70
Ne 389
6) — 0,(15)

He obpaiiiast BHUMaHUS Ha 3HAK, 3aMIACaTh IPOOb, B YMCIUTENE KOTOPOIl pa3HOCTh
Yycell: IEPBOE YMUCI0 00pa30BaHHO HU(bPaMU, CTOSIIIAMU 0 BTOPOTO NEPUOAA, BTOPOE
4yuciio 06pa3zoBaHoO UMdpamu, CTOSILIMMU JO IEPBOTO MepUoa.

B 3HameHarene 3anucath IEBATKY CTOJBKO pa3, CKOJbKO HU(p B IepUoe, a Mocie
JIEBSITKY 3aMKCATh CTOJIBKO HYJIEH, CKOJIBKO LIU(MP MEXIY 3arsATO! U MEPBBIM MEPUOAOM.

0,(15) = 159—0 =1

B) 1,25) =12=1

99

781
1) =3,(781) = =355

— 1573
€) 15,16(2) = 155

x) —29,37(1) =

293712937 _ _ 26434 _

25 .
199’

_ 1317

167

3) 315,2(76)

900 450

315,2(76) = 315276 — 3152 _ 312124 _ 156062

Ne 390 990 990 495
2) 0,091 u - 6) — 1n—0,3
’ 11 11 ’
L: i =
17 = 0,(09) 7 = 0.(27)
0,091 > 0,0909... —0,2727...>= 0,3
e A
0,091 > - >-03

r)—0,789 u—0,7(8)

—0,789< —0,7888...

—0,789<—0,7(8)

Ne 391

1 0,(451) u %

S
2-=0,(43)

0,451451...<0,4545...

0,(451) <]—51

0,6(4) —0.,4(8) 3,512 +2,488 — 1,2(3) | 10=2

a) 7
27

=50

B) 0,(31) 1 0,31

0,3131...>0,31
0,31) > 0,313

&) —5-u—0.(5)
—0.(5)=—5
4+
—E<-0,5)
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86

nY_2_1
45 45 45
7_3_3
2) 45 5 5°

3) 3,512 + 2,488 = 6;

37 _ . 7 _ ,23,
4)6 =35 =6~ 135 =45;;

143 . 143 _ 10 _ 1

30 "0 3030

6) %5 -10=2

6)3,5-2,4) - 105)+(0,5+0,5) — %) 10,03 = % =0,(6)

o= 155 =1,

0,(5)=

0034
I R
S s e o

1 1 3 1 4 2
Do+l =" 6=%6 3700

11 8 35
B) 7,5 35 —(2,(4) * 577) : (—5) = 4.9

— 22
2=HG2 =5

H_n3.11=131
17,555 =0311=33;

35 8
D14 =5

4)3,3—-(—1,6)=33+1,6=4,9



(l + 1(3)) 10,25

) —3 -%=3%=3,6
(5,(6) — 0,(42) + 1,(75))
_13-1_12_ 4,
17(3)_ 9 _9_3’
_s6-5 _51_17,
5’(6)_ 9 _9_37
_42_ 14
0,(42) =59 = 335
_175-1_ 174 _ 58
L(75)= 99 99 33
2 .46 .
1)?+?—3—2,
2)2:025=18
17 14 .58 187+14—58 231 77 _
D373t B3 o
H7-2 =5
8 9 _18_,3_
)54 =5 =35 =36
Ne 392

a) 0,125 =0,125 (0) — paLiMoHaIbHbBIM

0) — 4,(27) — pauMOHaIbHBIM

B) 3,0030003 — pauioHaJbHBIM

r) — 7,070070007... — He sABIsIETCS pallMOHATBHBIM

1) — 5,06060606... — palmoHaIbHBIM

e) 21,32332333233332 — He sBJsIeTCS pallMOHAIBHBIM

Ne 395

a)0,5(x—1)=-3(-0,05x—1,7); B)10(3y—2)—3(5y+2)=—5(6y—7)+29;
0,5%x—0,5=0,15x + 5,1; 30y —20— 15y —6=—30y + 35+ 29;
0,5%x—0,15x= 5,1 +0,5; 15y + 30y = 64 + 26;
0,35x = 5,6; 45y = 90;
x=16 y=2

Omeem: {16} Omeem: {2}

6) —0,2(17 - 1,8y) =0,3(0,4y — 1,2); 1) (5x—1)—3(0,9x— 0,1x) =6(1,1 — 0,1x);
—3,4+ 0,36y =0,12y — 0,36; S5x—1-2,7x+0,3x=6,6 — 0,6x;
0,36y — 0,12y =—10,36 + 3,4; 2,6x+0,6x=6,6+1;
0,24y = 3,04; 3,2x=17,6;
y=12,(6) x=12,375

Omeem: {12,(6)} Omeem: {2,375}

Ne 396 (0)

ITycTb ckopocTh BTOpOTO aBTOMOOMIIST X KM/4 (X > 0), Torma (75 — x) KM/4 — CKO-
pocTb conuxenus. U3BecTHO, 4TO BcTpeya mpousolilia yepe3 10 4, a mepBoHaYaIbHOE

paccrosHue paBHO 150 kM. CocTaBUM ypaBHEHHE U PEIINM €TO:
150 : (75 —x) = 10;
75 —x=150:10;
75 —x=15;
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x=75—15;
x=60.

Omeem: CKOPOCTb BTOPOTO aBTOMOOMJISI paBHA 60 KM/4

Ne 398 (a, 6)

13
6) 13 = 0.8(6)

Ne 399 (a, 0)
2-0 2
2)0,2)= "5~ =793
312 — 309 103
6)-3,(12)=—"g9 =—799 = 33
Ne 400
2)0,7n 7 6) —0,(28) 1 —0,283 B 2,45 u o
07=1% ~0,2828...> ~0,283 22,4
L>L —~0,(28) > —0,283 2,4545... > 1,4444...
7 22
07> 2,45)> %

I1. 3.1.2 BAKOHbI APUOMETUYECKUX AEVICTBU
N PABHOCHUADBHBIE ITPEOBPA3OBAHUA

OcCHOBHBIE COAep KaTeAbHBIE LIeAN:

1) ymounumsp npegcmaBAeHUA O HUCAOBBIX U OyK-
BEHHBbIX BBIDAKEHUAX, UX 4MeHuu, 3anucu, ue-
Aecoobpa3HoOCmuU UCNOAB30BAHUA OYKB;, HAXOX-
geHuu 3HaueHus OYKBEHHOIO BbIDAKEHUA Npu
u3BeCMHOM 3HaueHUU OYKB, ymOYHUmMb U cucme-
Mamu3upoBamb U3BECMHble YUAUUMCA 3AKOHbI
apugmemuueckux geucmsul,

2) cdpopmupoBamb npegcmaBieHue o0 airebpe,
PABHOCUABHbIX BbIDAKEHUSAX U PABHOCUAbHBIX
npeobpa3oBaAHUAX; CGOPMYAUPOBAMbL NPABUAQ
PABHOCUABHbIX NPeoOPA30BAHUU, OCHOBAHHbIE HA
30KOHAX apugmemuueckux geucmaut;

3) noBmopums 3agaiu Ha COBMeCMHY0 pabomy;
4) mperupoBamp yMeHU€e Yumamp U 3aNUChIBAmMb
OyKBeHHble BbIPAWKEHUA, ynpowampb UX U HAXO-
gumb UX 3HQUEeHUs; 3aKpenums gelicmBus C gecs-
MUYHbIMU gPOOSMU, OMPUYAMEAbHBIMU YUCAAMU,
peweHnue ypaBHeHUU U 3agai HA COBMECMHYO pa-
bomy.

Oco0eHHOCTH U3yYeHHUs1 Y4eOHOro CoepKAHUS

HpI/I MN3YyYCHUUN JAHHOI'O ITIYHKTA YTOUHAIOTCA MPCACTABICHUA y9alllnuXCA O YUCJIO-
BbIX 1 6YKBCHHI>IX BbIpaXCHUAX, UX YTCHUU, 3alIMCU, HCJ’ICCOO6pa3HOCTI/I UCIIOJIb30Ba-
HHUA 6YKB. Vyaiuecs: HaxoadT 3HAYEHUS 6YKB6HHI>IX BBIpa)KeHI/Iﬁ IIpHv 3aJaHHBIX 3Ha-
YCHUAX 6YKB. CeMUKJIaCCHUKU IOBTOPAIOT U CUCTEMATUSUPYIOT U3BCCTHLIC UM 3aKOHBI

apudMeTUYECKUX JEUCTBUIA.
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3nmech xxe MOXHO YTOUHUTD MIpeICTaBIeHre 00 anredpe, Kak pa3nesie MaTeMaTUKH.
B 3TOM TIyHKTE yJalIMMucs YyTOUHSIIOTCST MX TIPEACTABIEHUS O PABHOCWIIBHBIX BhIpaXke-
HUSIX U PaBHOCWJIBHBIX TIPEOOPA30BAHUSIX.
Onupasich Ha U3BECTHBIE UM 3aKOHBI apu(METUIEeCKUX IeHCTBUM, yJaluecs ca-
MOCTOSITEJIBHO CTPOSIT TIPaBUJIa PABHOCWIBHBIX TTPe00pa30BaHUA.
1. B m060i1 anredbpanyeckoii CyMMe MOXHO MPOU3BOJIBHBIM 00pa3oM IepecTaB-
JISITh CJIaraeMble U OOBEAUHSITH UX B TPYIIIIHL.

2. B mo6om npoun3BeneHn MOXHO KaK YTOIHO MepeCcTaBIsITh MHOXUTETN U 00b-
EIVHATH UX B TPYIIIIHI.

3. Enu HeckoNbKO ciiaraeMbIxX aare0panvyeckoil CyMMbl UMEIOT OOILIMI MHOXU-
TeJb, TO €r0 MOXHO BBIHECTH 32 CKOOKY.

ITocne Toro Kaxk mpaBuja paBHOCWJIBHBIX TpeoOpa3oBaHUii chOpMYIUPOBAHDI,
yyJaiyecsl BBITIOJTHSIIOT MpeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHWI, KOTOPbIE BBITION-
HSUTUCh MU U paHbllle, OMHAKO OOOCHOBBIBAIOT OHU MX TeTepb Mo-HOBOMY. B cBsi3n
C MOIIIHOM ajJreGpanyecKoi MOATOTOBKOM, KOTOpasl OCYIIEeCTBIIsIach B Kypce, 1MoiI00-
HbIE 3aaHUs JJIT OCHOBHOI YaCTU CEMUKIACCHUKOB OYIyT BOCIIPUHUMATHCS KaK 3a-
JaHWS Ha TIOBTOPEHME W HEe BBI3OBYT 3aTpyaHeHuil. CiemyeT oOpaTuTh BHUMaHKE y4a-
IIUXCS HAa TO, YTO HOBAsI TEPMUHOJIOTHS HE U3MEHSIET CaMUX TTpeoOpa30BaHUA.

CireryeT MoHUMaTh, YTO B OTJIMYKE OT MPEABIAYIIEH CTYyTIeH! 00yIeHUS BBITIOTHE-
HUME PaBHOCUJIbHBIX MMPe0Opa30BaHUI BHIpAKEHW Ha TaHHOM 3Tarie O0yUYeHUS SIBJISIeT-
cs1 00s13aTeTbHBIM HaBBIKOM.

Ypok. 3akoHsl apuMeTHIECKUX IECTBHIT M PABHOCWIbHbIE MPE0OPA30BAHNS

Hoegoe 3nanue

IIpaBuna paBHOCUJILHBIX ITPe0Opa30BaHUIA.

Axmyaauzauus

Tloemopums: 3aKOHBI apU(PMETUUECKUX IEHCTBUIA.

3aoanue na npobroe deiicmeue

JloKaxXuTe, 9TO BEITIOJTHEHHBIE TTPe00pa30BaHMs PABHOCUIIBLHBL:

S5x—2y—3x+y=2x—y

Dukcauus 3ampyoHenus

He MoxeM nokasaTh, 4YTO BBITIOJTHEHBI paBHOCUJIBHBIE TTPeo0Opa30BaHUs; HE MO-
K€M 000CHOBATh, YTO 10KA3aTeIbCTBO IPOBEACHO MPAaBUJIBLHO.

Durcauus npusunvt 3ampyoHenHus

Hert npaBun paBHOCUIIBHBIX ITPeoOpa30BaHUIA.

Ileav deameavnocmu

CdhopMynrpoBaTh MpaBuiia PABHOCWIBHBIX IIPe0Opa30BaHUIA.

Imanon

IIpaBuia paBHOCHJIBHBIX Pe0OpPa30BaHUIA
1. B moboii anredbpanyeckoil cyMMe MOXHO TMPOM3BOJIBHBIM 00pa3oM
TePECTABIISITh CIaraeMbie ¥ OOBEIUHSTH UX B TPYIIITHL.
2. B m060M npou3BeieHUM MOKHO KaK YTOHO MepecTaBiIsiTh MHOXUTET!
1 OOBETUHSITh UX B TPYIIIIHIL.
3. Enm HECKOJBKO cllaraeMbIX ajreOpandyeckoil cyMMbl MMEIOT OOIIUit
MHOXMWTEJb, TO €F0 MOXHO BBIHECTH 32 CKOOKY.

Ypok. 3akoHsl apudMeTHIECKUX IeCTBHI 1 PaBHOCWIbHbIE Mpeodpa3oBanus (PK)
Ypok mpoBoOAUTCS TTO CTPYKTYpe pedIeKCUBHOTO ypoKa.
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OcHOBHBIE IIeJIH YPOKA:

1) opraHn3oBaTh CAaMOKOHTPOJIb YCBOSHHS CIIOC00a 3aIlCH PalliOHAIb-
HOrO 4Yucjia B BUie OECKOHEUHOM IeCATUUYHOMN Apodu U B BUE OOBIK-
HOBEHHOI1 Ipo0Ou, a TaKKe CIIOCO0O0B MepeBoaa U3 OJHOM 3aM1CHy B IPY-
TYI0; MPOBEACHUSI PALIMOHAIbHBIX BBIYMCIEHUIA U PABHOCWIbHbBIX ITpe-
o0pa3oBaHUi1, OCHOBAaHHBIX Ha 3aKOHaX apu(pMeTUYECKUX NeHCTBUIA;

2) opraHM30BaTh CAMOKOHTPOJIb YMEHHUS YIIPOIIATh BBIPAXKEHMS; PEIIaTh
3a71a4M Ha OJHOBPEMEHHOE IBUKEHUE.

PaccMoTpuM npuMephl pellieHrs] HEKOTOPBIX 3adaHui.

Ne 411

a)a+ b— c+ d=cnaraemnie: a, b, —c, d

=a+b+(—c)+d

0)a+c— b+ d=cnaraemsnle: a, c, —b, d

=a+tc+(—b)+d

B)a +d— c+ b= cnaraemnie: a,d, —c, b

=a+d+(—c)+b

r)d+ b+ a— c=cnaraemsle: d, b, a, —¢

=d+b+a+ (—c)

Ne 412

a) 38 + 17 + 43 = 38 + (17 + 43), cymma uucen 38, 17 u 43 paBHa cymMMe yucna
38 u cymmbr uncen 17 u 43; paBeHCTBO BEPHO, UCTIOIB30BAJICSI COUETATEIbHbBIN 3aKOH
CJIOXEHMUSI;

6) 25+ 13-4 =(25+4) - 13, mpousBeneHue uncen 25, 13 u 4 paBHO MPOU3BENCHUIO
npousBeneHus uncen 25, 4 v uncna 13; paBeHCTBO BEPHO, NCTIOTb30BATUCH TEPEMECTH -
TEJTLHBIN U cOUeTaTeIbHbIE 3aKOHBI YMHOKEHMS;

B) 15-12+ 15-8=15- (12 + 8), cymMa npomn3BeneHus uncen 15, 12 1 mpousBe-
neHus yucen 15 u 8 paBHO npousBeneHuto yncia 15 u cymmbl uncen 12 u 8; paBeHCTBO
BEPHO, MCIIOTb30BAJICS PACTIPEICTUTEIbHBIN 3aKOH YMHOXEHUS;

r) 28+ 3,56 + 3,56 - 72 = (28 + 72) - 3,56, cymma npousBeaeHus yucea 28 u 3,56 u
MPOU3BEACHUSI Yrcel 3,56 u 72 paBHa TPOU3BENEHUIO CYyMMBI uuncen 28, 72 u uncina 3,56,
PaBEHCTBO BEPHO, MCTIOIH30BAIMCH PACTIPEIETUTEbHBIN, TIEPEMECTUTETHHBIN 3aKOHBI.

Ne 413
a)A="7a+ 15bc — 3a + S5bc =
= MOXHO UCITIOJIb30BaTh nepBoe npaBuio (7a — 3a) + (15bc + 5bc) =
= MOXHO HCII0JI30BaTh TpeThe MpaBmio (7 — 3)a + (15 + 5)bc = 4a + 20bc

B=4a + 20bc
A=B
6) A=3c—6bc— S5a+ Tbc=—2a+ bc B=—-2a+ bc

A= B mnepeMeCTUTENbHBIN U COYeTATENbHBIN 3aKOH
1) A=2xy — 7xy* — 9x> = x(2y — 7y* — 9x) = x(=7y* + 2y — 9x)
B=x(—7y*+ 2y —9x)
A=B
Ne 415
a)7a+b+2a—-2b=Ta+2a)+b-2b)=T+2)a+(1-2)b=9a—b
B) 3mn®> — Tm’n + 5mn? — 2m*n = (3mn* + 5mn?) + (— Tm’*n — 2m’n) =
=3+ 5)mn*+ (— 7 —2)m’n = 8mn*— 9m’n

r) 5c?dk + 2cdk? — 3dkc? — 4k*de = 5¢tdk — 3cdk + 2cdk? — 4dck? =
Cou. 3. cI1.

= (5c*dk — 3c*dk) + (2cdk®— 4dck?) =
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Pacn.

= (5 = 3)c2dk + (2 — 4)dck? = 2c2dk — 2dck?
Ne 419
1

l:(3+3+ ) =1:1=1()

Omeem: 3a CyTKK OyJIET CheleHa KOITHA CeHa.

Ne 419 (B)
(300+4-16):(48:2+129:6)=364:45,5=8 (u)
OTBeT: 3a 8§ 4 BBIKAYalOT IBa HAcOCa BCIO BOIY.

Ne 420

a)(5,7+3,2)-(3,2-57)—-1,4=5,7+32-32+57-14=
=(5,7+5,7)+3,2-3,2)—1,4=11,4+0—-1,4=10;

06)—2,3—-(58-25-6,3-25):5=—2,3—-25(5,8—-6,3):5=
=—23-55,8-6,3)=—23-5-(—0,5=—-23+25=0,2

Ne 421 (a)
a)3(y—2)—2(y+5)—56—"7y) + 16y =6;
3y—6—2y—10—-30+ 35y + 16y =6;
52y=6+42;
52y = 52;
y=1
Omeem: {1}
Ne 423 (a, 1)
a)A=5x+Ty—3x+ 5y=2x+ 12y; B=2x+ 12y; A=B
NA=-5x—T7-9=—x(5+7x+9x?); B=-—x(5-7x—9x%); A#B

Ne 424 (a, 0)
a)bx +3y—3x—4y=3x—y;

0) %cd— %ca’+ %cd + %cd = %cd

Ne 426
a) 3a° pu JIIOOBIX 3HAYEHUSIX @

2 8c m-=5
0) 7= _ ry—— -~
Va3 =5+ 2) ) G 36-m
4y +5=%0; (c=5)(c+2)=0; Qm+3)(6—m)Z0
4y #—5; ) m#—15m#6
y#—1,25

§ 2. PaBHocu/ibHBbIE IPe0Opa30BaHus aaredOpandecKuXx BbIpaXkeHHid

IT. 3.2.1. PABHOCUABHBLIE ITPEOBPA30OBAHUSA
AATEBPANUYECKUX CYMM
OcHOBHBIE COAepKaTeAbHBIE IIEAN:
1) Ymounumse npaBura packpblmus CKOOOK B QA-
rebpauieckux cymmax, cgopMupoBamb yMeHUe
npeobpa3oBblBAmMb aAredpauyeckue CyMmbl, CO-
gepxaujue BHympeHHUe CKOOKU,
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2) noBmopumb noHAmMUE NPOMUBONOAOXKHO-
ro 4ucAq, npuembl PAUUOHAABHBIX BHUUCAEHUl,
CBOUCMBA geAenHUsl UeAblX quceA C OCMAMmKOM,
Ccnocobbl peulenus 3agayi HA NPOUEHMbL;

3) mpenupoBams BrluuUCAUMEAbHblE HABbIKU, YMe-
HUe ynpouw,amb U HAXogump 3Ha4eHUe OYKBEHHO-
ro BhIp@KeHUs; peulamb YPABHEHUs,; peulamb 3d-
gauu Ha cCMecu U CNAABHL

Oco0eHHOCTH U3yYeHus1 Y4eOHOro ColepKAHUS

B manHOM ITyHKTE 000CHOBBIBAIOTCS TIpaBUiIa PACKPBITHSI CKOOOK, KOTOPHIE yJa-
mrecs yXe IaBHO MCIIOIb3YIOT. B mecToM Kiacce 3Tv ipaBmiia (hopMyIMpoBaIuCh, UC-
XOJISl U3 TIPaBWJIA BBIYMTAHUS CYMMBI U3 YKCJIa M PUOABIEHUSI CyMMBI K 4uciy. Teriepb
9THU TpaBWJIa T0KA3bIBAIOTCS 00Jiee CTPOTO: HA OCHOBAaHUY COYETATEeNIbHOTO, pacIipeie-
JIUTEIHHOTO 3aKOHOB, a TAKXe OTIPeeSIEHNST BBIYUTAHMS, KaK CIIOXKEHUs C TIPOTUBOIIO-
JIOXKHBIM YUCJIOM.

B cBs13u ¢ Tem, 4TO TIpaBMIIa PACKPHITUSI CKOOOK YJalUMCS yKe M3BECTHBI, TIPO-
0JIeMaTH3alio MOXHO OpPraHW30BaTh, MPEMIOXKUB YJAIIUMCS TIOCTE BBITTOJTHEHMS
Ne 434 o60cHosams IpUMEHsIEMbIE UMY TIPABUJIA PACKPBHITHSI CKOOOK C TIOMOIIIBIO 3aKO0-
HOB apu(METUYECKUX ACHCTBUI 1 U3BECTHBIX UM OIpeesieHnit. YTOObI MOATOTOBUTH
OTKPBHITHE Ha aKTyaJU3alluu CJIedyeT TTOBTOPUTH MpaBUia PacKPHITUSI CKOOOK, Tiepe
KOTOPBIMH CTOUT 3HaK «+», 3HAK «—», 3aKOHbI apU(PMETHUECKUX IeHCTBUI, MTOHITHE
TIPOTUBOTIOJIOXKHBIX YMCEJT, a TAKXKE OTIPeeIEHNE BHIYUTAHNSI.

B manHOM myHKTe yyalnuecsi MpeoOpa3oBBIBAIOT alreOpanyeckue CyMMbI, CO-
Jepxalue HeCKOJIbKO CKOOOK. B aToM cityuae peKoMeHIyeTcs HaUMHATh PacKphIBaTh
CKOOKM TI03TAaITHO, HAYMHAs C BHYTPEHHUX CKOOOK.

Yyaniuecs: MpUMEHSIOT TIPaBWIa PaCKPBITHSI CKOOOK TP PEIIeHUN ypaBHEHUN
(Ne 437, Ne 440). [Tpu BBITOJHEHNM 3TUX 3aJaHUI yJalrecs TOTOBATCS K U3YUYEHUIO
IIECTOI TJIaBbl, B KOTOPOW OHU YTOUHST TpaBUja PaBHOCWIBHBIX MpeoOpa3oBaHUi
YpPaBHEHUM.

BaxxHo 0OpaTUTh BHUMaHUE yYallluxcs, Kak MpaBujia pacKpPhITHSI CKOOOK IToMora-
0T pallMOHAIM3UPOBATH BEIYMCIIEHUS. [IJIs1 9TOTO yyanmuMces MpeiaraeTcs IpUMeHUTh
MpaBWIa PaCKPHITUSI CKOOOK TP YITPOIIIEHUY BBIPAXKEHUH, COCTaBICHHBIX K 3a/1a4aM,
a TaKKe HalTh 3HaueHWe OYKBEHHBIX BHIPAXEHWI TIPU YKa3aHHBIX 3HAYEHUSIX OYKB,
TpeABAPUTEHLHO YIIPOIIas ux.

ITpu oTpaboTKe yMEeHUsT pacKpbIBaTh CKOOKM y4allInecs MOTydaioT BO3MOXHOCTh
BCTIOMHUTD TIPABUJIO «BECOB» IIJIST pelieHus ypaBHeHUit (Ne 437).

Criemyet 00paTUTh BHUMaHKE YYalllXCsl Ha TO, YTO PacKphITHE CKOOOK, Tiepe KO-
TOPBIMU CTOUT 3HAK «+», 3HAK «—», WJIX MHOXUTENb, TAKXKE SIBISIETCSI PABHOCUJIbHBIM
MpeoOpa3oBaHUEM BhIpAXEHUI. DTO MOXHO CAENaTh, MPEIOKUB CEMUKIACCHUKAM
cpaBHUTH hopMynupoBkHU 3anaHmii Ne 435 u Ne 436.

Ypok. PaBHocH/IbHBIE TPEOOPA30BAHKS AIT€OPANYECKHX CYMM

Hoeoe 3nanue

IIpaBuia pacKpbITHSI CKOOOK.

Axmyaauzayus

Tloemopump: 3aKOHBI apu(PMeTUIEeCKUX ACUCTBUIA, MPOTUBOIOJIOXHBIC YHUCIA,
npeodpa3oBaHUs AIredpanyecKmux CyMM.

3aodanue na npodnoe oeiicmeue

Packpoiite ckoOKu 1 000CHY#Te CBOM NEMCTBUSI, UCTIOb3Ysl 3aKOHBI aprbMeTH-
yeckux aeicTeuii: (6 —x) — (a — y).
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Durcauus 3ampyoHenus

He MoxeM 060CHOBATh MpaBUJIa PACKPHITUS CKOOOK, MCITOJIb3YsI 3aKOHBI aprdMe-
TUYECKUX ICCTBUNA.

Durcanus npusunst 3ampyoHenus

He 3HaemM 000CHOBaHMS TIPaBIIT PACKPBITHSI CKOOOK, UCITIOIB3YsI 3aKOHBI apudMe-
TUYECKUX ICCTBUNA.

Ileav deameavnocmu

JokazaTb IpaBWJIa PACKPBHITUSI CKOOOK, WCIOJB3YyS 3aKOHBI aprU(PMETHIECKUX
NEWCTBUNA.

Imaaon

ITpaBuiio packpbITUs CKOOOK.

Ypok. PaBHociiIbHDBIE NpeoOpa3oBanus anreopandeckux cymm (PT)

YpoK IpOBOAMTCS 1O CTPYKTYpe YpokKa pedieKCUr TpPEeHUPOBOYHOTO THUTIA.

OCHOBHbIE 1IeJIM YPOKa:

1) TpeHMpOBaTh YMEHUE MMPUMEHSITH TIPaBWJIa PACKPHITASI CKOOOK B ajredbpanye-
CKHX CyMMax, TPEHUPOBaTh YMEHME TTPeo0pa3oBbIBaTh ajireOpandeckre CyMMBI, COIep-
Xalye BHyTpeHHUE CKOOKU;

2) TPEHUPOBATh BHIYUCIUTEbHBIE HABBIKM, YMEHUE YIIPOIIATh, HAXOMUTh 3HAYe-
HHMe OYKBEHHOTO BBIPaKEHMUS; PelllaTh ypaBHEHWsI; peliaTh 3aJa9M.

PaccMmoTrpuM peliieHre HEKOTOPBIX 3aJaHUiA.

Ne 433

a)—7,5 0) 2%; B) —0,4(15); r)2—-5-4; n) a; e) —(—m+n)

Ne 435

0)—Sy+2)+(7Ty—-3)==5y—2+7y—3=2y-35;

B) (—5a + 2c¢ — b) — (4b — ¢ — 5a) = 3¢ + 2b;

r) 3m—5n—4k) — (—6k+3m)+4n=3m —5n—4k+ 6k —3m+4n=—n+ 2k

n) —3Q2c—d)+5(c—2d)y==6¢c+3d+ 5¢—10d=—c—T7d

e)2(m~+4n)—72m—n)=—12m + 15n

Ne 436 (8, 1)

a)(X+3y)—(c+t4y)—6)—(x—2y+5) =2 +3y—x—4y+6—_x+2y-5=y+1

0)3a+((a—c)+(c—b)—(@a—-btc)=3a+a=-ctc—b=4atb—c=—c

B) =5y —(-5x—By—2x—-3)—(2x+3-2y)=x—6;

r) (5a—3c¢)—((3c—5a) —2) — (—2c+ (2 —4c)) =10a

Ne 438

a) [lepBblit y4aCTHUK MPOIIEN AUCTAHLIMIO 32 X MUH;

BTOpO#t — 3a (x + 10) MUH

Tpetuit — 3a ((x + 10) — 6) MuH

yeTBEPTHIA — 3a (((x + 10) — 6) — 15) MuH.

x+ (x+10) + ((x+10) — 6) + (((x + 10) — 6) — 15)
=x+x+10+(x+10—6)+(x+10—6—15) =
=x+x+10+x+10—6+x+10—-6—15=4x+3

Omeem: KOMaHJa Mpolilia TMCTaHLMIo 3a (4x + 3) MUH

0) Komenuu — a;

60eBUKN — a — 126;

MeJoapaMbl — a — 126 — 68;
JIOKyMeHTaJIbHbIe QWIbMBI — (a + a — 126) : 2.
a+(@—126)+(a—194) + 2a—126):2=
ata—126+a—194+a—63=a—383

Omeem: B MarasuHe a — 383 (puabMoB.

Ne 439

A5+ (2x+1)—3x)+5x)—0,54x— (2x—4)) +4x— (5 —2x) =

=5+((2x+2-3x)+5x)—0,54x —2x+4) +4x -5+ 2x =
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94

=54+ (Qx+2-3x+5x) -2 +x—2+4x—5+2%=
=5+2%x+2=3x+5x—2x+tx—2+4x—5+2x=9x
B) —(3(2a —b) +2(2b— 1)) + 2(1 — (@ —4b) + 3(a—b) +2) — (@ + (b — 2a)) =
= _(6a—3b+4b—2)+2(1—a+4db+3a—3b+2)—(a+b—2a)=
=—6a+3bh—4b+2+2—-20+8+6a—6b+4—a—-b+2a=—a+8§
Np=3¢g—20r—=9)—(p—4q—-15(r-9)+t@p+t2-3p+q)=
=p—3(q—2r+2s)—(—p—4(q—1,5r+1,5)) + (p +2¢—3p—3¢q) =
=p—3¢+6r—6s—(—p—4q+6r—=6s)+(p+2q—3p—3q) =
=p—3q+6r—6s+p+4g—6r+6s+p+2g—3p—3g=0
Ne 440
a)3x+2)+ (x—2(1—x) + (5—(Bx—2(12 —3x))) =—2;
Ix+6+(x—2+2x)+(5—(B3x—4+6x))=-2;
3x+6+(Bx—2)+ (G5 —-09x—4)=-2;
Ix+6+3x—2+(G5-9xt4)=-2;
6x+4+(9—-9x)=-2;
6x+4+9—-9x=-2;
—3x+13=-2;
—3x=-15;
x=35
Omeem: {5}.
B)a—(Ra+2a—(5—-a)+4—-3QRa—4a—-9)+(@a—3+4a)=5;
a—QRa+2a—-5+a)+4—-3QRa—4a+9)+ (5a—3)=75;
a—QRa+2a—10+2a)+4—6a+12a—27+5a—-3=375;
a—2a—2a+10-2a+4—6a+12a =27+ 5a—-3=75;

6a—16=25;
6a=21;
a=3,5
Omeem: {3,5}.

N 1—((c—=1)=2(c+2)—3c+ (5¢—3Q2c—33c—4)))=—06;
l—(c—1—-2c—4)—3c+ (5¢—3Qc—9c+ 12)) = — 6;
l—c+1+2c+4—3¢c+ (5¢c—6¢c+27c—36)=—6;
l—c+1+2c+4—3c+5¢c—6¢c+27c—36=—06;

24c —30=—6;

24¢=—6+ 30;

24c = 24;

c=1

Omeem: {1}.

Ne 448

aA)(Ix—3)—5x—4)=Ix—-3=-5x+4=2x+1;
oO)im—n—k)y—(k—mytn=m—-n—k—k+m+n=2m-2k;

B) —2(3a + b) + 3(2a — b) = —6a — 2b + 6a — 3b = — 5b;

1) 0,3(—c¢+2d)—0,4(c —d) + 0,5(c — 2d) = =0,3¢ + 0,6d = 0,4c + 0,4d + 0.5¢ —d==—102c

Ne 449

a)—(a—-2b)—(5—-QRa+b)+@—-(@at+tb)=—a+2b—(5—-2a—-b)+t@d—a—b)=
=—q+2b=5+2a+b+t4—a—-—b=2b—1;

0) (Bm—2n)—(m—=2))—GBn—(n—2)) +(—m—(m+2n))=
=CBm-2n—-m+2)—Bn—n+2)+(—m—m—2n)=
=3m=2n—-m+2=3n+n—2-m—m—2n=—6n

Ne 452 (a)
a) 5(3a — 2) — 15Q2a — 5) = 10(3 — 4a) + 25;



Paszngenuth 06e yacTu Ha 5
3a—2—-3QRa—-5)=23—4a) +5;
3a—2—6a+15=6—-8a+5;
—3a+13=11-8a;
—3a+8a=11-13;

5a=-—12;
a=—04
Omeem: {— 0,4}

6) 4(9x — 8) — 20(x — 4) = 16(3 + 2x) — 8(3x + 1);
Pazgenuth 06e yacTu Ha 4
Ox—8—-5(x—4)=4(3 +2x) —2(3x + 1);
Ox—8—5x+20=12+8x—6x—2;
4x+12=10 + 2x;
4x —2x=10—12;
2x=-2;
x=-1
Omeem:{— 1}
Ne 456 (0)
Cwmemnanu x 15% caxapHoro cupomna Uy 5% caxapHOro CHpoIia, IoJIyduin (x +y)
12% caxapHblii CUPOIT.
(x+y) - 12=15x + 5y;
12x + 12y = 15x + 5y;
3x="Ty;
x:y=7:3
OTBeT: HaJo cMelllaTh ABa CaXapHbIX CUPOIIa B OTHOLIEHUH 7 K 3.
Ne 444 (T, e)

A 57 1 53)36= (5L — 7L 1o L) 36=187 -
D) (575 — 736 +273) 36 = (575 — Tag + 24 ) 36 = 182 - 259 + 81 =

2 5 7 2,5 7
NSl sk Bl sk | AL LA LT RS TG TS
3,24 % (3.2 4 T (27+6+4)-18-90
EREERET (5+5+35) 45 18°37
_20-54:37 20,2
37-18-90 9 29
Ne 445 (x, 3)

0.12-35x%" 02,
X) 70,7300

5) 2044 13a°b¢*
—0,143a’bc?

Ne 458

Bynem peiaTh 3agavy, MCIOab3ysl 0OpaTHBIN X0/, T. €. C KOHIIA.

1. Bopuc nmoayuun 20, 10 3auepKMBaHUS 3TO OBbLIO Tpex3HAYHOE Yuncio Buaa 20*,
KOTOPOE SIBJISIJIOCH PE3YJIBTATOM YMHOXKEHHUS Ha 8. 3HAYUT, 3TO YKCJIO JOJIKHO IEIUThCS
Ha 8, Bo3MoxHBbI 1Ba BapuaHTta — 200 u 208. 200 = 25 - 8 wim 208 = 26 - 8.

2. 1o 3auepKuBaHus MocaeaHenr TUGPHI 25 WK 26 ObUTK TPEX3HAYHBIMU YMCIIaAMU
Buaa 25% wim 26* v 3TH yncia ObUTH pe3yIbTaTaMi YMHOXEHUs Ha 13, T.e. OHM KpaTHBI
13. IIpoananusupoBaB npousBeaeHus 13 - 19 = 247 u 13 - 20 = 260, MOXHO clenaTh
BBIBOJI O TOM, YTO HET HU OJTHOI'O TPEX3HAYHOI'O YKCJia KPpaTHOro 13, 3amuch KOTOPOro
HauMHaach Obl ¢ 25. 3HAUMT, 3T0 YKcao Buaa 26*, mpu atoM 260 nenutcs Ha 13 1 OHO
€IMHCTBEHHOE.

3Hauwnt, bopuc 3amymain uucio 260.

Omeem: 260.

= 40abc

95



I1. 3.2.2. PABHOCUABHBIE ITPEOBPA3OBAHUA
ITPOU3BEAEHUI

OcHOBHbBIE COA€eprKaTeAbHbIE LIEAN:

1) Ymounumsp npaBuAa packpsimus CKOOOK B NPO-
usBegeHnuu, cgpopmupoBamps ymMeHuUe npeobpaso-
BblBAMb BbIPAWKEHUSI C BHYMPEHHUMU CKOOKaMm,
cogepskaujue yMHOXeHUEe U geAeHue;

2) cgopmupoBamb npegcmaBAeHUE O MOXKge-
CMBAX U UX goKa3ameAbCmBe;

3) mpenupoBamp BbIUUCAUMEABHBLE HABBIKU, YMe-
Hue cokpawjamb gpobu, ynpoujamb OYKBEHHblE
BLIDQKEHUS U HAXOgUmb UX 3HQYEHUs, peulamb
YDPaBHEHUs; pelamb 3agail HA NPOUEHMb.

Oco0eHHOCTH M3yYeHUs1 Y4eOHOr0 COePIKAHUS

B nmaHHOM mMyHKTe paccMaTpuBaloTCsl MpeoOpa3oBaHuUsl airedpanyeckux BbIpa-
>KEHWH, cofepKallnx MPOU3BECHUS U YACTHBIE. Yyalluecs yJyarcs peoOpa3oBbIBaTh
JIpOOU U BBIPAKEHMSI, COAepKalIue 3HAK ACIEHUSI. DTO CTAHOBUTCS] BO3MOXHbBIM B CBSI-
3U C TeM, 4TO HOPMYIUPYIOTCS CIEAyIOlIMe TpaBuia paBHOCUIBbHBIX TpeoOpa3oBaHuit
MPOU3BEICHUN.

* B BbIpaxkeHMsIX OTiepalvio IeJeHUs Ha YMCII0, OTIMYHOE OT HYJISI, MOXKHO 3aMEHUTh

100 YMHOXEHMEM Ha YMC]Io, OOpaTHOE NEeIuTeNto, 100 3anucarh Kak Apoob,

B UMCJIUTENIE KOTOPOU CTOUT IETUMOE, a B 3HaMeHaTesie — JeJIUTENb.

* [IpousBeneHne HECKOJIBKUX IPOOEit MOXHO 3aMucaTh Kak eqUHYI0 Ipo0b, YUCIU-

TeJIb KOTOPOI1 paBeH MPOU3BEACHUIO YMCIUTENIe UCXOMHBIX Apobeii, a 3HaMeHa-

TeJb — MPOU3BEIEHUIO UX 3HAMEHATENe.

* Eciu yncnuTenb v 3HaMeHaTeNb APOOU UMEIOT OOILIUIT MHOXUTETb, OTJIMYHbBIN OT

HYyJIsI, TO APOOb Ha HETO MOXHO COKPATUTh.

[Tpu BbIMONIHEHUY MTPEOOPa30BAHUIA yJalllecss MOTYT BECTU 3aMKUCh HECKOJbKH-
MM CIoco6aMu B 3aBUCUMOCTH OT TOTO, KaKO€ MIPaBUJIO OHU MPUMEHSIIOT, UTO AAa€T BO3-
MOXHOCTb PeaJIn30BbIBATH MPUHIIUIT BADUATUBHOCTH.

B manHOM myHKTE yyaniuecsi He TOJbKO BBITIOTHSIOT PaBHOCWIbHBIE MPEe0dpas3o-
BaHUS TPOU3BEACHNIA, HO U TIOJYYAIOT TIPEJCTABICHUE O TOTTYCTUMBIX 3HAUECHUSIX TTepe-
MEHHBIX B IPOOHBIX BEIPAKEHMSIX, KaK O 3HAUEHUSIX TIEPEMEHHBIX, TP KOTOPHIX BhIpa-
>KeHUe MMEET CMBICII. YJalllrecs ToyJYaroT OMBIT ONpeneIeHUs TOITyCTUMbIX 3HAYeHU I
TIEpEMEHHBIX B ajnredpanyeckux Apobsix. [Ipn 3ToM OHU MONB3YIOTCSI U3BECTHBIM UM
MPaBUJIOM: «Ha HYJIb IEJIUTh HEJIb35T».

IIpu BemoaHenun Ne 465 (popMupyeTcss MEpBUYHBIN OMNBIT pellieHUs] IPOOHO-
palMoOHaNbHBIX yYpaBHeHMH. [Toka ¢ TaKuMU ypaBHEHUSIMU MOXKET CIIPABUTHCS JIUIIIh
0oJiee TTOATOTOBJIEHHAsI YacTh KJlacca, OJIHAKO, peau3ysl IPUHIIMIT MUHUMAaKca, Kax-
JIOMY YYEHMKY TIpeljiaraeTcsl BOBMOXHOCTh OCBOUTh YYeOHBIM MaTepuay Ha MaKCH-
MaJIbHOM JUJISI HETO YPOBHE, HO 3TOT MaTepuall He SIBJSIETCS 00s13aTeIbHBIM MJIST BCEX
yyamuxcs. [Ipu pabote ¢ 3TUMU YypaBHEHUSIMU CJeyeT yYUTBIBATh, YTO IMpaBUIaM
PaBHOCWJIbHBIX TPE0Opa30BaHUI YPAaBHEHUI OyAyT MOCBSILIEHBI OTIEIbHBIE YPOKU ITPU
W3yYeHWUHU TIECTOMU TJIaBhl.

ITpu Tpex yacax anreOpbl B HEAEIIO ITOCTIE BHITIOJHEHWS 3aIaHU U3 pa3aesoB «3a-
a4y U1 CAaMOKOHTPOJIs K [1aBe 2» 1 «3amauu 1j1s1 caMOKOHTpoJis K [J1aBe 3» yuainuecst
MUIITYT KOHTPOJIBHYIO pa0OTy MO COMEPXKAHUIO BTOPOU U TPEThEH TIaB.
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Ypok. PaBHoCHIIbHBIE TPE0OPA30BAHNS IPOU3BEACHHIA

Hoegoe 3nanue

ITpaBua paBHOCWIBHBIX TPEOOPA30BAHUIA.

Axmyaauzayus

[MoBTOPUTH: B3aMMHO OOpaTHBIE YMCIIa, OCHOBHOE CBOMCTBO ApodHU, Mpeodpa3o-
BaHUe IPOOHBIX BhIPAXKEHMIA.

3aoanue na npobroe deiicmeue

Yrpocrture Beipaxenue: (6 : (5x)) « ((10x) : 3).

Duxkcauus 3ampyoHenus

He MoxeM yIpocTUTh BBIpakKeHUeE.

Duxcayus npuvuHbL 3aMpyoOHeHUs

He 3HaeM npaBui peoGpa3oBaHus BBIPAXXEHUI, B KOTOPBIX €CTh YaCTHOE U MPO-
W3BEIECHUE.

Lleav deameavnocmu

CdopmynupoBath TpaBujia Mpeodpa30BaHUsT BHIPAXXEHUI, B KOTOPBIX €CTh YacT-
HOE U TIPOU3BEICHUE.

Imaaon

AnropuT™ padoTbI ¢ IPOOHBIM BbIpaKEHHEM

1) OnpenenuTh 3HaK pe3ysbraTa.
2) BBINOJHUTD JEACTBUS C MOAYJISIMUA YUCET.
3) 3anucaTb pe3ybrar.

Ypok. PaBHocuibHbIe npeoOpa3oBanus npousseaennii (PT)

YPoK MpoBOAUTCS MO CTPYKTYpPE YpoKa pedieKcur TpeHUPOBOYHOIO THUIIA.

OcHoBHbIE 1IeJIM YPOKa

1) TpeHUpOBaTh yMEeHUE TTPUMEHSTH TTpaBUIa IPeoOpa3oBaHUsI TTPOU3BE-
JEHUI 1 alreOpandecKuX CyMM;

2) TPEeHUPOBATh BHIYMCIUTEIbHBIC HABBIKW, YMEHUE YIIPOIIaTh, HAXOAUTh
3HaYeHre OyKBEHHOTO BBIPAXXKEHUST; pelllaTh YpaBHEHMUST; PEILIATh 3a1a4u.

Ypok. IToaroroBka K KOHTpO.bHOI padote (PT)

YpoK IpoBOAUTCS TI0 CTPYKTYpE YpoKa pedIeKCuU TPeHUPOBOYHOTO TUTIA.

OCHOBHbIE 1IeJIM ypOKa:

1) opraHu30BaTh KOHTPOJIb YCBOSHUS MTOHATUI AEIMMOCTH U ACJIEHUH C OCTaTKOM
LIEJIBIX YMCEJT; TOHSITUI ITPOCTHIX M COCTaBHBIX YMCET; aroputMa EBkinna;

2) opraHM30BaTh KOHTPOJIb YCBOSHMSI IIPaBIJI PACKPBITUSI CKOOOK B ayreopamde-
CKMX CYMMax 1 TIPOM3BEACHMUSIX,

3) opraHm30BaTh KOHTPOJIb BEIYMCINTEILHBIX YMEHUM, YMEHHSI COKPAIIATh IpOOH
¥ YIIPOIIATh BEIPAXKEHUS CO CKOOKaMU; pelllaTh YpaBHEHUSI, 3a1a4u.

Ypok. Konrposabnas padora (OPK)

OcHoBHBIE IIeJTH YPOKA:

1) dbopMupoBaTh CITOCOGHOCTD YUAIUXCSI K OCYIIECTBIICHUIO TTPOIIEAYPHI KOHTPOJIS;

2) dopMuUpOBaTh CITIOCOOHOCTH YYAIUXCS K BBISBICHUIO TIPUYUH 3aTPyTHEHUI
COOCTBEHHOM JIeSITEIbHOCTH,

3) KOHTpOJIb 3HAHUI, YMEHUH, HABBIKOB 10 TeMaM: «BejeHue B TeOpUIO JeTMMO-
CTU», «3aKOHBI PAaBHOCWJIbHBIX MTPe0Opa3oBaHUii aJire0pandecKrX BhIpaKeHU».
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PaccmoTrpuM pellieHre HEKOTOPBIX 3aJaHUIA.

Ne 460
1 1 7 4 1 1
a)gs 0)—73; B33 D793 M) ) X)X 3)c—d
Ne 461
B) (—p*:(69)) - ((3q):r):p
Croco6 1:
_ . ) oo, L 3¢ 1 _ —p*1-3¢g-1_ _p
P 60) (B in):p=—P G = g 2
Crocob 2:
__p_ J39_-p3q_ _p
(—p*:(69)) (Bg):r):p= p 6q p P
DO: @) a:s(—a:15)
Croco6 1:
1 1- 1_
O: (@) a: 5 (az15)=—a-n+ (~a) g =LA =0
Crioco6 2:
O:(@n) a5 (~az15)= o an’+ (—15) =~ 224 — 2

m)(7:m)-m*-(—x:a):(mx:12) - (—a*:28) = 3a;

e) 20 (— a’h)) : 2—; “((ab): 16) : (b: (4c)) = —%

k) Crocob 1
9
—p - (7@ 107 - ((ay) 1 18) 1 ((by) : (20)) =
_.95 1 Lo 9 b L, 2a _
R AT oL T e (@) 15" Zpy =
Ty " 2q
9-b-ay-2a 1

T bx-(—a) - 18- (=by)  bx
Crioco6 2

e (@B (@) 18): () : Qa) = -~y = () (e =

_ 9-b-ay-2a _1
bx+(—a?) - 18- (=by) bx

Ne 462 (0,1, €)

6 .

) G=Dx+2)

x—1#0; x+2#0;
x#1; x#=—2
BrIpaxeHne MMeeT CMBICIT TIPH BCeX 3HAYEHUSX x, KpoMe —2; 1.




BLIpa)KeHI/Ie MMECT CMBICJI ITPU BCEX 3HAYCHUAX m,  KPOME 0, 1.

ab a—1_ ab _a
) e—d' a “c—d a1

c—d=0; a—1#0

c#d az1

BrIpaxkeHre nMeeT CMBICIT TIPU BCeX 3HAUYCHUSIX IIEpEMEHHBIX, KpOMe CITydast, KOT-
mac=d,a=1

Ne 464 (1, M)
m) 244, e _ap-=4-p¢ __—q@-pp’¢ _ ¢,
dpg  4p—q  4pq-p(4—p) 4p’q (4 —p) 4

mn—ml mntml _ mmn—1)-mn+l) _ ml-n) _ _m
Mk F ki nl—kn k() k(—n)  k—n) K
Ne 465
a) (32x:8) - (5x?:x):x=4;

4x-S5x:x =4,

20x = 4;

x=0,2
Omeem: {0,2}

5
0) 7(x—9)2-m=2;

T(x—9)*-5 _

-5 (—45) 2

Omeem: {21}.

B)(y—=3) (5—y:(y—-06=1

y=3)(5-y) 1
200 —3)
y=3
=¥y
2
5-y=12
y=3
OtBeT: {T}
Ix—6)5x—D(2x+ 16
n mﬂua&ga Y=g
3x=2)(x=1)2(x+8) _ 18
3(x +24)(x—2)
x#—8 x=#2
2(5x— 1) =18;
S5x—1=9;
5x=10;
x=2
Omeem: {}.
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Ne 466

a) 27dc® , Abc® 2 _ 27dc3-4bc2+2b _ 27+4-2-bcd _ c
9bc?  16bc  3cd  9bc - 16bc*3cd 9+ 163+ bc'd D)

\S]

Ecmuc=2,10 = =1

[\S}

B) Bx+7-06-"4)A@W-9+U5-2)(Ox+2y—(4y—3x)) —
43+ y)(2 +7x)

= Bx+7-5+4)4y—9+15—-2»)(Tx+2y—4y+3x) =
43+ )2+ 7x)

_(Ix+2)Qy+6(10x—2y) _ (Fx+2)-204+3)-2Z(5x—y) _
43 +y)(2+7x) ABAT)(2+7x)

Ecmux=1,y=—-1,105-1—(—1)=5+1=6

Sx—y

5a’h — 3ab*— (4a*b — 2ab?) , 12ab(2a + 3b) _
T) —— =
4a’h? (a—b)

_ 5a’h —3ab’—4a’b + 2ab®  12ab(2a + 3b) _
4a’h? (a—b)

_ @’b—ab> 12aba+3b) _
T 4a? (a—b

_ ab(a—b) - 12ab(2a + 3b) _
p 3(2a + 3b)

Ecmma=2,b=-1,1032-2+3-(—1))=34—-3)=3-1=3
Ne 467

2) 0,15xy° — 0,25x%y — (0,05—2 —0.2x¢y) +0.05¢y) — 5y
0,2xy

npeO6pa3OBBIBaCM JICBYIO 4aCTb paBCHCTBA:

0,15xy* — 0,25x%y — 0,05xy* + 0,2x’y + 0,05x%y) _
0,2x)?
_0ly 1
- 0’2xy2 - 7)’ —0,5y

0,5y =05 (M) npux=0,y=0

3m

2 — 2)) — 2 — — _ _ 2y —
r) (m*> —(mn—2m?) —3mn 2m>* —(1-Q2—-@B—mn—m>) -2 _ Im
(2m—n)
ITpeobOpa3oBbIBaEM JIEBYIO YaCTh:
(m>—(mn—2m?*) = 3mn 2m*— (1- Q-3 —mn—m?» —2
(2m —n) =
_ (m—mn +2m?) —3mn+2m*—(1-Q2—-GC—mn—m>)—2 _
(2m —n)
—3m*—mn-3mn+2m*—(—1+3—mn—m>—2) _
(2m —n)
_3m—dmn+2m+ 1 =3 +mn+m+2 _ 6m*=3mn _ 3mQCm—n) _
2m —n) 2m—n 2m—n

3m=3m (1) npum # %n
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Ne 476

7 .
a)(7:6x)-(9x:7)=a-%=gx—?’7‘=%=1,5;
3 2 1 3. pn2
0) (¢ :p) (i q):q=—1Eoe =4 = —gp
Ne 477
5) ct4
c+d)(c—-T)

ct4#0; c—7#0
c#*—4 c#7
Omeem: BIpaxkeHNe UMEET CMBICII IPU BCeX 3HAYEHUSAX ¢, KpoMe —4 u 7.

Ne 478

a)w=2 npua #= — 3;
at+3

6) LL—D — p oup
)Sq(p*q) 5q pup=4q

Ne 479 (a)
a)(7a:12)-(48a*:a): a*=17,
7a , 484, 1 _

e @

Ta-48a° _

12-a &®

28a =17,

=1.
28°

a

a=0,25
Omeem: {0,25}.
Ne 480 (a)

2 3 . . . . .
gy 300, 22 2 54211l gd gy,
337 9xzd 2lxz 33:9:21-x2:)% 7

Ecmuy=-2,10 14+ (—2) =—28

Ne 481 (a)
a) 0,32ab* — 0,48a°b* — (0,12ab*+ 0,12a°h*) — 0,2b%a) — 2h
—0,3a%b

az0,b%0

0.32ab*> — 0,484°h> — (0.12ab*>+ 0,124°h?) — 0.2b%a) _
—0,3a°b

_ 0.32ab* — 48a’h* — 0,12ab— 0,122°* — 0.2b%a _ ~0.6a°% _,
—0,3a°b —0,3a°b?

2b=2b(MN)nipua#=0,b=0

Ne 484

MeTon OT MPOTUBHOTO.

1. TIpeamnonoxum, 4To MOKHO pacCTaBUTh YMCJa B TaOJUIIE TaK, YTOOBI CyMMa B
KaXI0i CTpOKe OblIa MOJOXUTEIbHOM, a B KAXKIOM CTOJIOLE OTpULIATEIbHOM.
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2. Toraa, mMpOoCyMMMPOBAB BCE YMC/IA B TAOJIHUIIE TIO CTPOKAM, CelaeM BBIBOM, UTO
CyMMa BCEX YKCeJT B TAOJUIIE €CTh YMCIIO TIOJIOXKUTENILHOE, T.K. CyMMa TIOJIOXUTETbHBIX YU~
celt (CyMM 4YuceN KXol CTPOKU) TOJIoKuTebHA. [IpocyMMUpOBaB Bee uuciia B Tabiuiie
10 CTOJI0IIaM, MOKHO CKa3aTh, YTO CyMMa BCEX YMCeJT B TAOIUIIE €CTh YMCIIO OTPUTIATENb-
HOE, T. K. CyMMa OTPUILIATEIbHBIX YKCeJT (CYMM YMCEJT KaKIOTO CTOJI0A) — OTPUIIATENIbHA.

3. Mbl NpuUIM K MPOTUBOPEYUIO: CyMMa YKcell B OJHOU U TOW Xe Tabauiie siB-
JISIETCS U TIOJIOKUTEJIbHBIM Y OTPULIATEIbHBIM YUCJIOM. 3HAYUT, HAIIIE TTPEATIOIOKEHME
HEBEPHO U PacCTAaBUTh YKCJIA B TAOJIMIIE YKAa3aHHBIM CIIOCOOOM HEJTh3sl.

Ne 485

CeMmbsl ycrieeT Ha 3JIEKTPUIKY, €CJIU OyAyT MePEXOAUTh MOCT CIIEAYIOIINM 00Pa3oM.

1. Mama u mana — 4 MuH.

2. INama Bo3BpataeTcs ¢ hoHapeM — 2 MUH.

3. baOyiika 1 BHy4Ka — 16 MUH.

4. Mawma Bo3Bpaiaercs ¢ (poHapem — 4 MUH.

5. Mama u mana — 4 MuH.

Hrtoro4 + 2+ 16 + 4 + 4 = 30 MuHyT.

Ne 488 (8, 1)
a) 0,(7) = %0 - %

6) 2. (54) ==L B2 M HE

B) —8,(370) = 83;(;9_ \= 8939692 =8 338
R =t
Ne 491

B)3a—4)— Qa+1)=3a—4—2a—1=a—-5

= Led =33 = Sed+ 1%+ Fred +2,50=
(1 s 1oyl _
~(ded— fied + Fiea) + (-3 + 240+ 2.50)

= %cd+ 1,25¢

Ne 492

0) —(4p—29) +(-2p—(3Bq+5))—2¢—(7T+6p)—(p—3q9) =
=—dp+2q+(—2p—3g—5)—Qq—T7—6p)—p+3qg=
=—dp+2q-2p—3q—5—-2q+7+6p—p+3g=—p+2

B) 5s + 4(t—0,5Q2r—4s)) — B3s — 2(s — 2(t —r))) + 23t + r—3(t + 25)) =
=5s+4(t—r+2s) —(3s—2(s—2t+2r)) + 203t + r— 3t — 65) =
=5s+4t—4r+8s— (3s—2s +4t—4r) + 2(r— 6s) =
=13s+4t—4r—3s+2s—4t+4r+2r—12s=2r

Ne 502
21
B) 41(x — 8)** 37(7x — 56) — %;
41 =8)21 _g.
A7 —8)
x—8#0;
x#8
3(x—8)=9;
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x—8=3;
x=11
Omeem: {11}.

5x—=350CBx—4)(Tx+42) _ .
D¢ (5x)4£30)(7)—(x) b=ty
5(x77)(3x*4)-7(x+6)=721,
5(x+6)(7 —x) i
x+6#0; 7—x#%0
x#—6; x#7
—56—7)Gx—4)-T(x+6) _
5(x+ 6)(7 —x)
—703x—4)=-21;
3x—4=3;
Ix=17,

21;

—~ 1
x—23

Omeem: {2%}.

Ne 498 (B)

30 MuH= 0,54

1) 410 — 399 = 11 (xm) nmpobexkan 6eryH 3a 30 MuH
2) 11:0,5 =22 (kM/49) CKOPOCTb yaaJCHUS

3)22 — 10 =12 (km/4)

Omeem: CKOPOCTb BTOpOro OeryHa 12 km/d.



104

I'naBa 4. 3akonbl BBenenue B Te0OpHi0 MHOT04JIEHOB

OcHOBHbIE coJepzkaTeibHbIe eJIn:

* YTOYHHTH MOHSTHE CTCIICHU PallMOHAIBHOIO YHMCa, IIepBOil CTEIICHN Palllo-
HaJIBHOTO 4mcia; cOpMUPOBATh ITOHATHE HYJICBOM CTECIICHHW PAalMOHAJIBHOTO
YHCIIa;

* chopMHUpPOBATh YMEHHE IIPUMEHSTh CBOIICTBA CTEIICHEH IS TIPpeoOpa3oBaHMUSI
BBIpAaXKCHUI 1 pallOHAIN3AIIY BEIYUCIICHUIH;

* cchopMmpoBaTh IMOHSITHS OTHOWICHA ¥ MHOTOUICHA, UX CTAHOAPTHOTO BUOA, U
CTEIICHU,

* c(hopMmpOBaTH YMEHNE BBIITOTHSTH apr(MeTHIeCKIE ICHCTBIS ¢ OMHOWICHAMH,
CKJIaObIBaTh U BEIYMTATH MHOTOWICHEI; YMHOXATh OTHOWICH Ha MHOTOWICH.

XapaKTepI/ICTl/lKa JAE€ATCJIbHOCTH YYaluxcsa

ITpu n3ydeHUN comepKaHUs yJalInecs:

* HOBMOPSAIOM U CUCMeMAmuU3upyom 3HaHMs, TIOJydeHHbIe B 5—6 Kiaccax;

* UCNOAB3YIOM MAaTEeMATUYECKYIO TEPMUHOJIOTUIO B YCTHOIM M MMCbMEHHOM peun;

* @blMUCAAIOM CTETIEHM C HATYpaJbHBIM TI0Ka3aTesieM;

dokasblearom CBOMCTBA CTETIEHEI;

* UCnOAB3YIOM CBOMCTBA CTETIEHEeH TSI HaX0XIeHWS 3HAaUYeHUS BhIPAXKeHUI;

* npumeHsHOm aJITOPUTM 3aITMCH OTHOWIEHA B CTAHIAPTHOM BUIIE;

* onpedeasitom CTETIEHb OTHOWIEHaA;

* npumeHsIHOm aJITOPUTM 3aIlCU MHOTOWIEHA B CTAHAApTHOM BUJIE;

* UCNOAb3YHOM AJITOPUTMBI CJIOKEHUS U BEIMUTAHUS MHOTOWICHOB «B CTOJIONK»;

* npumeHsitOmM MIPABUIO YMHOXEHUST OTHOWIEHAa Ha MHOTOYJIEH;

* npumeHsitoOm TIPABWIO YMHOXEHUSI MHOTOWIEHa Ha MHOTOYJIEH;

* ucnoav3yrom (PopMyJIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH Il pallMOHAJI -
3alIM¥1 BEIYMCIICHUIA;

* Ucnoab3yom TIPABUJIO BO3BEIIEHNS B KBalpaT HATYypPaJIbHOTO YMCiia, OKaHIMBalO-

1erocs Ha 5;

ucnoavzyrom HopMyIiTy KBaaparta TpexujieHa;

npumensrom GOPMYITBI TIPOU3BEACHNS PA3HOCTH I CYMMBI IBYX BBIPAsKCHUI TSI

palMOHAIN3aIMU YIIPOIIECHUS BhIPpAsKECHUIA,

* npumersiom GOPMyJSTy pa3HOCTH KBAJPATOB JUISI PALIMOHAIM3ALIMY YIIPOIIEHUSI

BBbIDAXXEHU;

npumersarom GOPMYJIbl KyO pa3HOCTU 1 KyO CYMMBI JIJIsl pallMOHaIU3alUuu YIIpO-

IIEHUS BBIPAKECHUIA,

* UCHOAB3YIOM AITOPUTM BO3BEICHUS IBYYJIeHA B #1-10 CTeTIeHb, n € N,

ucnoaszyrom (popMyJbl CyMMa M pa3HOCTb KyOOB IJIST pallMOHAJIM3alMKU YIIpO-

IIEHUS BBIPAKCHUIA,

* npuMeHsaOm pa3Hble CITIOCOOBI (BBIHECEHMST 00IIEero MHOXKUTEIIS, TPYIIITUPOBKA)

IIJIST pa3IoKeHMST MHOTOYJIeHa Ha MHOXKUTEIIH;

npumensrom GOPMYJIBI COKPAIIEHHOTO YMHOXEHUS IJIST pa3JIOXKeHUsT MHOTOUJIe -

Ha Ha MHOXXUTEJIH,

* pewiarom 3aady C TIOMOIIBIO Pa3JIOKEeHUsSI MHOTOYWICHOB HA MHOXKWTEIH;

* LCHOAB3YIOM CXEMBI U TAOJIUIIHI;

* CMposm U GblNOAHSAIOM AJITOPUTMBI YTEHMUSI, 3aTTMCU U COCTABJIEHUSI BRIPAKECHUIA;

* pabomarom ¢ Pa3TMIHBIMU MaTEMaTUIECKUMU MOJIENISIMU;

* pewiarom TEKCTOBbBIE 334U,

* pewiarom TIPOCTEHIITIIE YpaBHEHUS;

* 8bINOAHAIOM IEUCTBUS C pallMOHAILHBIMU YMCIIAMH;

* onpedeasrom BUI, UCTUHHOCTb BBICKA3bIBAaHUS, CHpOsm OTPUIIAHUE JIOKHBIX
BBICKa3bIBAHWIA.



§ 1. CreneHn ¢ HaTYpaJbHBIM NOKA3aTejIeM

IT. 4.1.1. TIOHATUE CTEITEHU C HATYPAABHBIM
ITOKA3ATEAEM

OcCHOBHBIE COAep KaTeAbHBIE LIeAN:

1) cpopmupoBampb nonamue cmeneHu payuoOHAAb-
HOIO YUCAQ C HAMYPAAbHBIM NOKA3aMeAeM, ycma-
HOBUmMb cnocob onpegeAeHUs ee 3HAKA, NPABUAO
nopsagka geticmBull B BRIpAKEHUAX CO CmMeneHamu,
2) noBmopumbp npsiMble U KOCBEHHblE MEMOghlL JO-
Ka3ameAbCMBA, MEMOYG goKA3ameAbCMBA OM NPo-
MUBHOTO; QArOpUmMM NOCMpPOEHUA Mamemamuue-
ckoll MogeAu, cnocobbl CPABHEHUSA UMEHOBAHHbIX
BeAUYUuH, cBolicmBa geAumMocmu;

3) mperupoBamb yMeHUe 3anUChlBAMb BbICKA3bIBA-
HUS HQ MaMeMamu4eCKOM s13blKe C NOMOUbHO KBAH-
MOpOB, onpegeAamb UX UCMUHHOCMb U cCmMpoum»b
OmMpuyaHUA; CDABHUBAMb 3HAUEHUA UMEHOBAHHbIX
quceA (B moM HUCA€e U 3aIMUCAHHBIX HecmaHgapm-
HbIM cnocoboM); Haxogumb UeAble peuleHUsl He-
paBeHCMB (B MOM YucCAe C MOgyAAMU), cmpoumb
Mamemamuueckue MOgeAu 3agayi NO YCMAHOBAEH-
HOMY QATOpUmMMY; NPOBOgUMb BbIHUCAEHUA C MHO-
FO3M@KHBIMU gpo0OaAMU, UCNOAb30BAMb CBOUCMBA
geAumMocmu npu peuwleHuu 3agau.

Oco0eHHOCTH U3YYeHHA Y4EOHOr0 COMePKAHUS

K cempMoMy Kjtaccy y ydamuxcst copMUpPOBaHO MMOHSATHE CTENIEHN HATYPaIbHOTO
YKCIa C HATypaJdbHBIM [TOKa3aTeIeM, OHM YMEIOT HAXOAUTh B MTPOCTEMINX CIydasix 3Ha-
YEeHUST CTEMEHEe ¢ HaTypabHBIM ITOKa3aTeIeM U BBIITOJHATh AEHCTBUS B IPOCTEUIINX
YUCITOBBIX BBIPAXKEHUSIX, COACPKAIINX CTEITEHHU.

B msiToM Kiacce OBLIO BBEIEHO OMpeAeSicHUE CTENEHN C HAaTypajbHbIM ITOKa3a-
TeJIeM Ha MHOXECTBE HaTypallbHbIX ynces. OMHAKO yJallirecss UMEIOT IpeACcTaBiIeHe
U O CTEMEeHU PAaLMOHATBHOIO YMCIIa, TTIOTOMY YTO 10 Mepe MX 3HAKOMCTBA C YUCIaMU
B Kypce 5—6 KJ1accoB yJalnuMcsl Tpeaiaralich MpoCTeIne 3adaHusl Ha BO3BEIEHHE
B CTelleHb OOBIKHOBEHHBIX U JECATHUYHBIX APOOEil, OTpULIATEIbHBIX YKCeI. DTa pabo-
Ta BEJIach C LETbI0 (GOPMUPOBAHMS TIEPBUYHOIO OIBITA Y YUAIIMXCS, €€ MOXHO paclie-
HMBATh U KaK orepexaloliee o0ydeHue ajs 0ojiee MOATOTOBICHHOMN YaCcTH yJalluXcsl.
BMmecTe ¢ TeM 3HaHUE TTOHATUS CTETIEHN U YMEHUE €ro MTPUMEHSITh Ha MHOXECTBE palll-
OHAJIBHBIX YKCEJT HE SIBJISUTNCH 00s13aTeIbHBIMU PE3YJIbTaTaMi O0YUEHUST JJIsT BCEX yda-
muxcst. B cembMoM Kitacce 3amaun GOPMUPOBAHUS Y BCEX YUAIUXCS TTOHATUS CTETICHU
palMoOHAIbHOTO YKCIa, YMEHUST IIPUMEHSITh CBOMCTBA CTEMEHel ISl Ipeobpa3oBaHus
BBIPAXKECHUI M paLlMOHAIN3aLUK BEIYUCICHUI CTAHOBATCS 00s13aT€IbHBIMH.

[ToHSTHO, YTO K MOMEHTY M3YUEHMsI STOTO MyHKTAa Y OCHOBHOWM YacTH Kjlacca yxke
HMMEETCs] HEKOTOPOE TMPEACTABICHUE O CTETNIEHN ¢ HATYpalTbHBIM ITOKAa3aTelIeM PallMOHANb-
HOTO YKCJIa, OJHAKO CIIELUaIbHBIM 00pa3oM OMpelecHHe CTEIEHN Ha MHOXECTBO pa-
LIMOHAJBHBIX YMCEN He paciupsuiock. ClieayeT 00paTUTh BHUMAHUE YJalluXcsl Ha TO, 4TO
B 5 KJ1acce ObLTO IaHO OTPEAEICHUE CTCTIEHU MOAbKO 05 HAMYPAAbHbIX Ucen, N TIPEATIOXKUTD
KM pacIpoCTPAHUTh MX 3HAHUS O CTEMICHU Ha MHOXKECTBO palMoHabHBIX unce (Ne 1).
ITocse 3Toro BBOOUTCS ONpeaeeHre CTEMEH PalMOHAIBHOIO YKCIA C HATYPaTbHBIM I10-
KasarejieM, yTOUHSICTCS TOHSTHE TIEPBOI CTENIEHN PaLlMOHAIBHOIO YKCIIA.

105



IIpu oTpa®oOTKe TOHATHS CTEIICHU yJallrecs YTOUHSIOT MOHSITHE OCHOBAHMS U
rnokKazaTeJisl CTeIIEHU Y y4aTcsl YKa3bIBaTh UX B cTereHu (Ne 4).

3mech xe ¢ yualumMKcs pa3orparoTcst pa3IMyHbIe 3alTMCU CTETIeHe o CKOOKaMu,
YTOUHSIETCSI, KAaKOE BJIUSIHAE CKOOKM OKa3bIBAaIOT HA CMBICII ITOTyYeHHBIX 3aruceil (Ne 5).
IIpexne yeM 3aMeHSTh CTETICHH MMPOU3BEACHUSIMUI yJalIruecs JOJKHBI ITOSICHUTD, YTO
B IaHHBIX BEIPAKEHMSIX SIBJISIETCSI OCHOBaHUEM CTEIIeHU. MOXKHO TPEIIOXKUTD YYaITuMCSI
CPaBHHTH TTAapbl BHIPAKCHHUIT CO CKOOKAMM 1 0e3 HMX U NTOTYEPKHYTh B HUX OCHOBaHUS
crerneHei. Takas paboTa JaeT BO3MOXHOCTb ydallluMcsl M30€xKaTh B TajbHEMIIEM OLLIMO0K
TIPY 3aIMCSIX CTETIEHEe: YacTO BOZHMKAIOIIAs IyTaHUIIA CO 3HAKOM «MUHYC» U JIP.

YyammmMcst IpeuraraeTcss NCITOIb30BaTh MIOHATHE CTETICHN HE TOJIBKO TSI IMCI0-
BbIX BbIpaxkeHuit (NeNe 2, 4 1 T. 11.), HO U 1JisI OYKBeHHBIX BhipaxkeHuii (NeNe 3, 5).
B cBs131 ¢ MOIITHOI anredpandecKoil TpOITeAeBTUKOM JaHHBIC 3a1aHUsI He OYIYyT BBI3bI-
BaTh TPYAHOCTEN Y CEeMUKIACCHMKOB. OnHAKO HY>KHO IMTOHMMAaThb, YTO Ha TaHHOM 3Tare
00yJeHUsI, B OTJIMYME OT IIPEABIAYIINX, IPUMEHEHNE TTOHITUS CTETICHU 1T OYKBEHHBIX
BBIpaXXKEHUH SIBJISIETCS 00513aTeIbHBIM YMEHUEM JJISI BCEX YUCHUKOB.

OrpaHnyuBaTh IPUMEHEHHME TIOHATHS CTEIIEH! TOJIBKO K aireOpanyecKuM BbIpa-
JKEHUSIM He CTOMT, BeIb BaXKHO IM0Ka3aTh UCIIOJIb30BaHNE OHATUS CTETICHU ITPY BBIYKC-
nmeHusx. Kpome Toro, ciemyeT MpomosKaTh padboTy Hal TPEeHUPOBKOM BEIYMCITUTETHHEIX
HaBBIKOB.

B maHHOM MyHKTe yJalyecs JOKa3bIBaIOT IIPOCTEMIINE CBOMCTBA CTEIIEHEH, CBSI-
3aHHBIC CO 3HAKOM CTCIICHH.

+ JItobast HaTypasibHasl CTENEeHb MOJOXUTEIHLHOTO PallMOHAIBLHOIO YKcia — 3TO

YHCIIO TTOJIOKUTEIBHOES.

* OTpulIaTeIbHOE YKCJIO, BO3BEAEHHOE B YETHYIO CTEINEHb, €CTh YMCIIO MOJIOXKM -
TeJIbHOE, a OTPUILIATEIPHOE YKCIIO, BO3BEIEHHOE B HEUETHYIO CTEIIEHb — YHCIIO
OTpHLIaTebHOE.

[Moce yero 3TM CBOMCTBA UCITONIB3YIOTCS UTS OTIpeieieH s 3Haka cterieHun (Ne 9).

BaxxHo maTh yyammmcsi BO3MOXHOCTb OOOCHOBAaTh 3TU CBOMCTBA B 0OOIlIEM BUIE
caMocTosTeNbHO. J1J1st TpobieMaTu3auy MOXHO TIPEUIOXKUTH CEMUKIIACCHUKAM OITpe-
JETUTDb 3HAK 3HAUYCHUS BBIPAKECHUIA:

a) (—27)%; 6)(—311)21,

J17151 TOro 4TOOBI 10KA3aTEILCTBO CBOMCTB ObLIO ITPOBEAEHO YYAIlMMUCS YCIIEIIHO,
Ha aKTyajJu3alliu CJIeAyeT He TOJbKO BCIOMHUTD MOHSATUE CTENIEHU HaTypaJbHOIO YuC-
JIa ¥ YTOUYHHUTD €T0 IS PallMOHAJIBLHOTO YKMCja, HO M IIOBTOPUTH ITpaBIJIa 3HAKOB IIPU
YMHOXXEHUU MOJOXUTEIbHBIX U OTPULIATETbHBIX YUCET.

ITpu BemonHeHNN 3amadus Ne 11 B peun y4aluxcsl MCIONB3YIOTCS BBIPAKCHUS
«KBagpaT CYMMBbI», «CyMMa KBaJIpaTOB», «<Ky0 CYMMBI» K «CyMMa Ky0OB» U T. II., KOTO-
pBIe IOTOM HAYHYT CUCTEMATHUECKH YITOTPEOIISTHCS UMK B (hOPMYJIaX COKPAIleHHOTO
ymHoxeHus. [locie HaXOXICHUs 3HAYECHMSI 3TUX BBIPAXXECHMI YUMTENIIO CIEAYET 3a0-
CTPUTh BHUMAHME YYAIMXCS HA TOM, YTO «ITOXOXKE» Ha CJIYX U 110 3al1MCH BhIPAKEHUS
HMMEIOT COBEPIIEHHO pa3Hble 3HAYEHMS U 3aaTh BOIIPOC, ITIOYEMY TaK IPOUCXOAUT. Ta-
Kas paboTa MOMOXET B JaJIbHEWIIIEM M30eXaTh OIMOOK YYAIINXCS, CBI3aHHBIX C TEM,
YTO OHM BOCIIPUMHUMAIOT 3arucu > + b’ u (a + b)* Kak oIMHAKOBLIE, HE TOBOPSI YXe O
MyTaHWIle, BO3HUKAIOMIEH TP UX YTCHUM.

[pu M3yyeHUM TAHHOTO IMyHKTA y4aluecs (GUKCUPYIOT IPAaBUIIO, YCTAaHABIMBAIOLLIEE
TOPSIIOK NEUCTBUI B BBIPAXKEHUSIX, COAEPXKALIMX CTENIEHN U IMTPUMEHSTIOT ero (Ne 12).

Ilepen usyyeHueM comepXaHuUsl JAHHOIO ITYHKTA CIEAyeT ITOKa3aThb CEMUKIIACC-
HUKaM, JUIS KaKuX LeJiell UCITOIb3YeTCsl MOHITUE CTEIIEHW C HaTypalbHbIM ITOKa3aTe-
JIeM B peaJbHOM XU3HU. OTHUM U3 IIPUMEPOB HEOOXOIMMOCTHU CTCIICHU SIBIISICTCST €¢
yI0OCTBO TP 3aIIMCU OOJIBIIMX YUCE, KOTOPBIC YACTO UCIIONb3YIOTCSA B pa3HbIX Hay-
Kax, HalIpuMep, B aCTPOHOMMU. MOXKHO MPeUIOKUTHh UM Y3HATh BO BHEYPOUHOE BpeMsI,
B KaKUX ellle HayKax IPUMEHSIIOTCS CTEIICHMU.
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VYpok. [TonaTue cTeneny ¢ HATYPAIbHBIM MOKA3aTeIeM

Hoeoe 3nanue

[TpaBuiio onpeneneHus 3HaKa CTEMEHM.

Axmyaauzauus

[loemopums: IOHSITUE CTETIEHU C HATYPAJIbHBIM TOKa3aTelieM; MOHSTHE MEePBO
CTEeTIeHU YKCIIa.

3aoanue na npobroe deiicmeue

OrnpenenuTe 3HaK BbIPAXKEHUH, HE UCTIONB3YSl TIOHSITHAE CTETICHU:

a) (—27)”;6) (= 311)*"

Durcauus 3ampyoHeHus

He moxeM BBITIOTHUTH 3alaHKe, HE UCTIONb3Ys OMpEAe/iEHUE CTETIeHU, WIU He
MOXEM 000OCHOBATbh CBOI OTBET.

Durcauus npusunst 3ampyoHeHus

Her cBoiicTBa, M0 KOTOPOMY MOXHO OBbLIO ObI OBICTPO OIPENEIUTh 3HAK JIIOOOM
CTETICHU PAIIMOHATBHOTO YUCIIA.

Ileav deameavnocmu

CdopmynrpoBaTh CBOHCTBO CTETIEHU, TPY KOTOPOM MOXHO OTIPEAETUTh 3HAK JIIO-
00ii cTeTIeHN PaIMOHATBLHOTO YUCa.

Imanon

Onpeneﬂeﬂne 3HAKA CTCNICHU

Jlio6as HaTypaJbHas CTCIICHb MOJOXKHUTEJIbHOr0 pallviOHAJIbHOTO Yucjia —
9TO YHMCJIO MOJIOKHUTEJIbHOE.

OTpI/lI.IaTeJILHOC 4unCJo, BO3BEIEHHOE B ‘léTHle CTeneHb, €CTb YUCJIO
MOJIOKUTEJBbHOE, a OTPMUATCIbHOC YMCIIO, BO3BEIEHHOE B He‘léTHyIO
CTENEeHb — YMCJIO OTPHLIATEJIbHOE.

IlonsiTie cTenenu Hyas
Hynb B 110601 HaTypaabHOM CTENEHU paBEeH HYIIO.

IIpaBuno nopsaka neiicTBUil B BLIPAXKEHUAX, COMEPKAIMX CTENEHH

B BbIPaAXKCHUAX CO CTCIICHAMUA 0e3CcKoOOK CHavasia NPOU3BOAAT BO3BECACHUE
B CT€IICHDb, 3aTEM YMHOXEHUE U ACJICHUE, a YK€ ITOTOM — CJIOKEHUEC U
BbIYUTaHUE.

Ecnu B BbIPpaXXCHUAX €CTb CKO6KI/I, TO CHayaJla B YKazaHHOM ITOpAOKE
BBITIOJIHAIOT IEVICTBUA B CKOGK&X, a IIOTOM B TOM K€ ITOPAJKE — OCTaJIbHbIC

JeCTBUA.
PaccMoTpuM pellieHre HeKOTOPBIX 3aTaHMUIA.
Ne 1 (a)
a)4:4:4:-4-4-4-4=4; 25-25-25=125% ara-arara=a
Ne 9

a) (—8)%7 — orpuLAaTeIbHOE YHUCIIO, T. K. OCHOBAHUE CTENEHN OTPULIATEIBHOE YU C-
JI0, a TToKa3aTejib — HeYETHOE YMCIIO (OTPULIATEIbHOE YU CIIO, BO3BEIEHHOE B HEUETHYIO
CTEeTIEHb — YMCJIO OTPUIIATEIbHOE ).

5 \314
6) (_? — ITOJIOXKUTECJIbHOC YHUCJI0, T. K. OCHOBAHME CTCIICHU OTPULATCIIBHOC

YH1CII0, a TOKa3aTellb CTEIeHN — YETHOE YMCIIo (OTpUIIATEIbHOE YMCIIO, BO3BEAEHHOE B
YETHYIO CTeTICHb, €CTh YMCJIO TIOJIOXKUTEITBHOE).

B) (—2,8)'33 + (= 0,15)" — mnojoxXuTeIbHOE YUCTIO, T. K. (— 2,8)' — oTpuLaTeb-
HOE YMCJIO (OTPUIIATEILHOE YKCII0, BO3BEAEHHOE B HEUETHYIO CTENIEeHh — YMCIIO OTPH-
naresabHoe), (—0,15)’% — orpuuaTebHOE YKCIO (OTPULATEBHOE YUCIIO, BO3BEAEHHOE
BHEYETHYIO CTETIEHb — YKCJIO OTPUIIATEILHOE ), IPOM3BeIeHNE OTPUIIATETbHBIX YUCET —
€CTh YMCJIO TIOJIOKUTETBHOE.
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3 2009
r) (*7 : (—60,4)2"° — oTpuIATEILHOE YUCIIO, T. K. — OTPULIATEIbLHOE YKCIIO

(oTpULATETEHOE YMCITO, BO3BEAEHHOE B HEYETHYIO CTEMTEHb — YMCIJIO OTPUIIATEIBHOE),
(—60,4)>1 — 0I0KUTENBHOE YUCIIO (OTPULIATEILHOE YMCIIO, BO3BEAEHHOE B YET-
HYIO CTETEHb, €CTh YMCJIO ITOJIOKUTEBHOE), YACTHOE YMCENI C pa3HBIMU 3HAKAMY — €CTh
YHUCJIO OTPULIATETBHOE.
Ne 12 (B)
5 3 6 7 1 2 8 4
1 3\
~2+ (-5 16+ (-3 () - =72
4 2
2

D-3:3-=-3-2=-
2) (=2 =4

3) (-5) = —125;

4) (<2 =32

5) =2+ (—125) = 250;

6 =250 23 =250 - & = 40:
6)250.64 250.4 250 25 40;
7)40 — (—32) =T72.

Ne 13

a) 1 m=10%cm; r)lu=10°r;

6) 1 km = 10* om; o) 1 am3 = 10° em3;
B) 1 ra= 10° nm?; e) 1 M3 =10° mm>.
Ne 20

a) x — mepBoe 4ncio (x € N), (27 — x) — Bropoe ancio (27 — x € N).
x=T7a+ 4,27 —x="7Tc+ 2 (a, c — 4acTHBIC OT JACIICHUS YMCEJI Ha 7).
27— (Ta+4)="Tc+2;

27T —Ta—4="Tc+2;

23—Ta="Tc+2;

21="7c+ 7a;

atc=3;

a=0;c=3; TepBoe Yncio: 4, BTOpoe Ynucio: 23
a=1l;c=2; nepsoe yucio: 11, Bropoe ymcio: 16
a=2;c=1; nepBoe 9ucio: 18, Bropoe umcio: 9
a=3;¢c=0; TepBOe Yu1ciio: 25, BTopoe 4ucio: 2

Omeem: 4n23;11m16; 181 9;25u 2.

6) Bropoii yron — x, riepssliii yron — x + 30, Tpetuit yron — 3(x + 30).
x+x+ 30+ 3(x+ 30)=180;

x+x+ 30+ 3x+90=180;

5x + 120 = 180;
5x =180 — 120;
5x = 60;

x=12

Omeem: yribl TpeyroabHuka: 12°; 42°; 126°.
B) PaccrosiHie Mexxmy KOHLIaM1 JIOMaHO# — x cM, AK = % xeMm; KL = (%x —0,6) cMm;
IN=2- (%x— 0,6) cm

Xt (fx—0.6) + 2+ (- x—0,6) = 15.6;

4
i VRTINS U I .
7] x+ X 0,6 + 7 X 1,2=15,6;
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x—1,8=15,6;
x=17,4

AK = % 17,4 = 4,35 (cm)

Omeem: 4,35 cM mHa 3BeHa AK.

Ne 25

a) (—16)!" < 0; B) (~0,9)% : (—1,2) < 0;
6) (—21;45)237; 1) (=7,5)'3- (—%)345 > 0.
Ne 27 (e)

(—0.62+ () - (22— ~47)): (-0.1 =86

D) (=4 =16;

1 6= _13L.
2) 25— 16=-13

2 bl
1y_ 1.
3) (T) 270
4) —0,6* = — 0,36;
127

1 1 1

9y (-133) =55 F =5 =0

6) —0,36 — 0,5=—0,86;

7) (—=0,1)2=10,01;

8) —0,86:0,01 =—86

Ne 33*

s cpaBHEeHUS TOTYYEHHBIX BBIPAXXEHUN OyneM CpaBHUBATh UX CO CTETEHIMU
yucya 2. OTMETUM CTeTIeHU YKClia 2 Ha YUCIOBOH MPSIMOii 1 OyeM OTMeuaTh 3HAYeHUST
TOJIYYEHHBIX BBIDAXKEHUI HA HEW.

1) 222=2-111

IMonbepem mapy crerneHeit yncia 2, MeXIy KOTOPBIMU pacmojiokeHo uucioll1:
64 u 128, Torma

2:64<2-111<2-128
2-20<2-111<2-27
27<2-111<2-27
27<222< 28

2) AHajorM4yHo,22-2=11-2-2=11-22

22-8<22-11<22-16
25<22-11<2¢

3) AnamormyHo 222= (2-11)>=22-112=22-121

22-64<22-121<22-128

28< 222 <29
4) 22 =2
27 222 222 22
+ | l | | ‘ | | ‘

\4

24 23 26 27 28 20

Ne 34*

CyMMa JaHHBIX MCXOAHBIX unce HedetHa (1 + 2+ 3 +4 + 5+ 6 = 21). Kaxnapriit
pa3 paspelraeTcs K JIIOOBIM IBYM YKCIaM IPUOABJISITh 110 1, 3HAUMT, KaXKABIA pa3 cyMMma
qurcel OyaeT YBEIMIMBAThCS Ha 2, TIPOIOJIKAsI OCTaBaThCSI HEYETHBIM YHCIIOM.

CyMMa 1IeCTH PaBHBIX YMCEJI AEAUTCS Ha 6, a 3HAYUT, JOJIKHA ObITh 4yeTHOM. Clie-
JIOBaTeIbHO, YKa3aHHBIM CITOCOOOM HEJb3s clieaTh BCE YMCIIa PABHBIMMU.
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Ne 35*

Bynem pemiats 3amauy, ucnonb3ysi obpatHbiii xon. [locie Bcex Tpex omepanuit
KaXIbIil U3 HUX MOJTYIWJT OMMHAKOBOE YMCIIO OYyOJIUKOB, TI0 8 Oy6nukoB (24 :3 = 8). By-
JIEM YYUTBIBATbH, YTO KAXKIbIN U3 OPATheB OTAABAT OCTATBLHBIM 10 YETBEPTU UMEIOIITUXCS
y Hero O6y0oiMKOB. B pesynbrate ornepaiuu «IejaeHust ¢ 6paTbsIMU» y TOTO, KTO JETVII-
Cs1, OCTaBaJoOCh B 2 pa3a MeHbIIe, 4YeM ObLUIO 0 3TOi orepanuu, 3HAYUT, A0 JaHHOU
omnepaiuy y Hero ObUIo B 2 pa3a Oosiblile, YeM KOJTMYeCTBO, MOJYYeHHOE B pe3ysbTaTe

oriepaluu.
MUIA/IIMi opar cpeanmii Opar cTapumii opar
rnocie JejaeHus CTapluuM 8 8 8
IO JeJIEHUS CTapIIuM 8—-16:4=4 8—-16:4=4 8’-2=16
JI0 IeJIEHUST CPEIHUM 4—-8:4=2 4f2/= 8 16 —8:4=14
IO IeJICHWST MJIaAIINUM 243=4 8§—4:4=7 14—4:4=13

KonnuecTBo moay4yeHHBIX KaxAbIM OpaToM OyOJMKOB HA TPU MEHBIIIE, UeM eMy
net. Torma maammemy 7 jiet, cpenHemy — 10 JieT, a crapiieMy 16 Jiet.

I1. 4.1.2. CBOMICTBA CTEITEHU C HATYPAABHBIM

ITOKA3ATEAEM
OcHOBHbBIE COA€epsKaTeAbHbIE LIEAN:
1) cpopmupoBamp norAmMue cmenenu ¢ HyA€BblM
nokazameAeMm, yCmaHOBUMb CBOUCMBA CMeNneHu
U NpaBUAA BhIHUCAEHUU CO cmenenamu,
2) cpopmupoBamb yMeHUe peulamb NpuMepbl HA
nopsAgox gelcmBul €O cmeneHAMU, ynpow,amb
BbIpAKEHUs, cogepxkawjue cmeneHu, OCHOBBIBA-
ACh Ha cBOlUcmBAx cmeneHeu;
3) noBmopumsp nOHAMUE MOGYAA YUCAQ; AATOpUM-
ma EBkauga; 3agauu Ha gBUKeHUE No peKe U aQHaA-
AOTUYHble UM, CBOlicmBa geAumocmu;
4) mpenupoBampb ymeHue u3o0paxamsb HA KOOP-
guHamHoU npsmMoU peuleHue HepaBEeHCMB (B MOM
yucae ¢ mogyaamu);, naxogums HOA gByx uucea
¢ nomoubio aaropumma EBKAUgQ, ynpoujamb Bbl-
paXKeHus; pewlamb YPABHEHUA; NPou3BOgumb CO-
BMecmHble gelicmBUsl C geCcAMUYHbIMU U OOBIK-
HOBEHHBIMU gpo0aMU, UCNOAb30BAmMb CBOUCMBA
geAumMocmu npu peuleHuU 3agau.

Oco0eHHOCTH U3YYeHHUs Y4EOHOr0 COePKAHUS

B maHHOM ITyHKTe y4yaluecs: BBIBOJSAT CIEIYIOIIMEe CBOMCTRA:

* CBOICTBO IIPOMU3BEICHUS CTCIICHEMN;

* CBOWMCTBO YaCTHOIO CTEIICHEH;

* CBOICTBO BO3BEICHUS CTETICHU B CTEIICHb;

* CBOICTBO CTETICHU MIPOU3BEICHUS;

* CBOWMCTBO CTENEHU YaCTHOTO (Ipodu).

DTo TpaIuLIMOHHOE IJIsI Kypca ajredOphl coiepxKaHue, OIHAKO, ero M3ydeHue,
KaK M U3y4YeHUE COIEPKaHMS BCEro Kypca, OpraHM3yeTCs Yepe3 CaMOCTOSITe/IbHBIEC OT-
KpBITUS ydaiumuxcs. Eciv yuutenb cUCTeMaTUYECKU OpraHU3yeT YPOKHU B TEXHOJIOTUU
JIesaTeabHocTHOro Metona ooyueHus JI.T. IletepcoH, To u chopmyaupoBaTh, U JOKa3aTh
CBOICTBA CTEIeHe OyIeT Mo CUJTy OCHOBHOM YaCTU CEMUKIIACCHUKOB.
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[uroTe3sl 0 CBOMCTBAX CTeIeHel (OpPMYIUPYIOT caMU ydamauecs (3Ty paboTy
MOXHO OpraHM30BaTh IO MPUMEpPY Ha CBOMCTBO ITpoM3BeAcHUS crereHeir — Ne 36).
MeHee oATroTOBJIEHHBIE YJallluecss MOTYT JOKa3bIiBaTh C(DOPMYIUPOBAHHbBIC TUIIOTE3bI
0 YY4eOHUKY MO0 C TIOMOIIBIO YUUTENS B TOABOASAIIEM auaiore. OqQHaKO COBPeMEH-
HBIE 1IeJTU 00pa30BaHUs IPEAITIONAraoT MCIOJIb30BaHNE CUCTEMHO-ACSITEILHOCTHOTO
noaxoaa o0ydeHUsI U TPeOYIOT aKTUBHOTO BKJIIOUEHUS YUalMXCSl B YUYEOHYIO JesSITeb-
HoCTb. [ToaTOMY y4uTE b NOJIKEH CTPEMUTLCS YBEJTMUNBATh CTETIEHb CAMOCTOSITEJIbHO-
CTH YYAITUXCS B YIeOHOI IeATeIbHOCTH.

IIpaBuia mpuMEHEHNST CBOMCTB CTETICHE MOTYT OBITh IPEICTaBJICHBI B BUIIE all-
roputMoB. Tak, HarpuMep, aJrOPUTM YMHOXEHMS CTEIeHEe ¢ OJMHAKOBLIM OCHOBaHM -
€M COJIep>XMT JBa IIara.

1. 3anucamu obuee ocnosanue cmeneneil.

2. B noxasamenv cmenenu 3anucams cymmy nokazameneii cmeneteil MHoycumenei.

Ha n3ydenune 3TOro myHKTa OTBOAUTCS 5 4aCOB, U3 KOTOPHIX IBA YPOKA PEKOMEH-
IYeTCST TIOCBSATUTL OTKPBITUIO CBOMCTB cTereHel. Ha mepBoM ypoke ydarmmecss ¢op-
MYJIMPYIOT Y JOKa3bIBAIOT CBOMCTBA MPOM3BEIECHMsI, YACTHOTO CTEIeHEW ¥ BO3BEICHUS
CTereH! B cTeneHb. B KauecTBe mpoOHOTro 3agaHusl MOXKHO MPEIIOXKUTH UM YITPOCTUTD
BBhIpaXKEHUS:

a)a"-am; 0) b": b"; B) (c")".

CrenaTb caMOCTOSITEIbHOE OTKPBITHE y4alllMecsl MOTYT, peajin30BaB, COCTABICH-

HbIA MMU ILJIaH.

1. PaccMOTpeTh BBIpaKeHMSI ¢ HEOONBIIMMYU YUCIOBBIMU TIOKA3aTEISIMU CTeTie-
Heil: Tpou3BeieHNe CTeTIeHEel, YaCTHOE CTETIeHEH, CTeIIeHb CTETITCHMU.

. YIIPOCTUTD YMCIIOBBIE BbIPAXKEHUSI, TPUMEHSISI OTIPEACIEHUE CTETICHU.

. [IpoaHanu3mpoBaTh pe3ynbTaThl.

. Cuenatb BBIBOA, COOPMYJIMPOBATH CBOMCTBA.

. JloxaszaTh cBOICTBa, BBe/ISI 0003HAUEHMS MU PACCMOTPETh AOKA3aTEIbCTBO MO
Y4YEOHUKY.

6. CoCTaBUTh aAITOPUTM HAXOXKICHUS TIPOM3BEICHMS, YACTHOTO CTETICHEel ¢ O~

HaKOBBIM OCHOBaHWEM M BO3BEICHUS CTETICHU B CTEIICHD.

AW

IMepen npoGieMaTr3alyeii BAXXHO MOTUBUPOBATD YYAIIMXCS K OTKPBITUIO CBOMCTB
creneHeil. Harmpumep, MOXHO TIPEIIOXKUTH UM BBIUMCIUTH 3HAUEHKE BBIPAXKEHUS C 10-
CTATOYHO OOJBIIMMU ITOKA3aTelsIMu cTeneHeir 22 + 232 : (232)'° yjnu BOCIIONIb30BAThCS
MpUMEPaMHU U3 TEKCTa y4eOHHUKA, B KOTOPHIX IIPUMEHEHNE CBOMCTB CYILECTBEHHO YIIPO-
maet BoryuciaeHus. Ilociae yero cooOIUTh ydyaluMcsi, YTO CBOMCTBA, KOTOPLIMU 00-
JIA[IalOT CTEIIEHH, MO3BOJISIT BLIIOJHUTh JAHHOE 3afaHue 0e3 0COOBIX YCUIMI MEHbIIIE
YeM 3a MUHYTY.

Ha BTOpOM ypoke yuallnmecss OTKPBIBAIOT CBOMCTBO IMPOM3BEAEHMS U YACTHOTO
crereHu. sl TIpoOaeMaTu3aiid MOXHO TIPEINIOXUATE UM BO3BECTH IIPOU3BEICHIE
B CTeIeHb, He MCIOb3Ys onpeneieHue creneHu: (2mn)’. [locTaBUB yCIOBUE HEUCTIONb-
30BaHUSI OTpeeIeHUsI, Mbl MOTUBUPYEM YYalIMXCSI K OTKPBITUIO HOBOTO CBOMCTBA CTe-
neHu. [1py OTKPBITUM yYalllKecss MOTYT UCIIOIb30BaTh CJIEAYIOLINIA IIaH.

1. BeImoaHUTE IpOOHOE 3amaHue, NCITONb3ys OIpeacieHUe CTEIIeHN M CBOMCTBA
CTETIEHE.

2. [Ipoananu3upoBaTh pe3yabTar.

3. CaenaThb BBIBOJI, C(DOPMYITUPOBATH CBOIICTBO.

4. HokazaTh c(hOpMYJIMPOBAaHHOE CBOMCTBO MIIM pacCMOTPETh J0KA3aTeIbCTBO IT0

Y4EOHUKY.

5. CocTaBUTD aJITOPUTM HAXOXKAECHUS CTeIIEHU IIPOU3BEACHUSI.

ITocne Toro, Kak ydaiuecst OTKpOIOT CBOMCTBO BO3BEAECHUSI IPOU3BEIECHUS B CTE-
TIeHb, MOXHO TIPEIIOKUTE UM C(POPMYIMPOBaTh M JOKa3aTh CBOMCTBO CTEIICHU YacT-
HOTO.
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IMocne popMyTMpOBKM CBONCTB, PyKOBOICTBYSICh (DyHIAMEHTATbHBIM TTPUHIIN-
TIOM pa3BUTHUS MaTEMaTUYECKON TEOPUM, BBOJIUTCS OTPENEIeHNE CTETIEHU C HYJIEBBIM
roKasaTeJIeM:

VasQ,a#0:a"=1

OHO CTPOUTCS C y4ETOM HETTPOTUBOPEYNBOCTH CBOMCTBY YACTHOTO CTETICHEA.

Bce 3amanus gaHHOTO MyHKTA pa30UTHI Ha TPYIINBI HA TPU 6JI0KAa B COOTBETCTBUN
CO CBOICTBaMHU, KOTOpbIE B HUX OTPabaThIBAIOTCS: MPOU3BEACHNE U YACTHOE CTeTNICHEH,
BO3BE/IEHUE CTETIEHU B CTETIEHb U CTETIEHb ITPOU3BEJCHUS U YACTHOTO.

[Ipu oTpaGoTKe CBOWCTBA BO3BEACHUS CTETICHU B CTETNeHb TaHHOE CBOMCTBO pac-
CMaTpUBaeTCsl B CPaBHEHWU CO CBOMCTBOM YMHOXKEHUS CTeNeHel, YTO moMoraeT yJa-
IAMCS JTy4Ille YCBOUTH HOBOE CBOMCTBO (Ne 46).

[pu ynpoleH APOOHBIX BBIPAKEHUN MOSBIAETCS BO3MOXHOCTb BCIIOMHUTD
C yyalInuMucs IOHSATHE JOMYCTUMbIX 3HaUeHU I riepeMeHHBIX. [1py BbITIOJTHEHUH 3a1a-
Huit u3 NeNe 43, 51 ¢ yyanuMucs ciaeayeT BCIOMHUTD, YTO 3HAYUT COKPATUTh IPOOb,
U BBITIOJIHUTH COKPAIIIEHNE, TIOJTh3YsCh MTpaBUIaMU PABHOCWIBHBIX TTPE0Opa30BaHUA.

* Ecnu HecKonbKO cilaraeMbIx aire0panvyeckoil CyMMbl UMEIOT OO MHOXU-
TEJb, TO €70 MOKHO BBIHOCHUTD 32 CKOOKY.

* Ecnu uncnurens v 3HaMeHaTe b IPOOY UMEIOT OO MHOXWUTENh, OTJTUYHBII
OT HYJISI, TO IpOOb HA HETO MOXKHO COKPATHUTb.

YToObI pemoTBPAaTUTh PACTIPOCTPAHEHHYIO OIINOKY, CBSI3aHHYIO C COKPAIIICHUEM JIPO-
0Oeit, 5TH TIpaBWJIa yJaIIMecst JOJKHBI 00513aTeIbHO BCTIOMHUTD U TIPOTOBApUBATh BCITYX.

7151 BBITIONHEHUS] BBIUMCIEHUI DPAIMOHATBHBIM CIIOCOOOM Yydalllhecsl ydar-
Cs1 TIepeXOJUTh OT OMHOTO OCHOBAHMS CTENIEHU K IPYroMy JUIsl TIpUBENeHUs BCeX CTe-
MeHel K OJHOMY M TOMY Ke OCHOBaHWI0. OHU OCBaMBAIOT 3TOT MPHEM ITOCTEIIEHHO.
B 3amanuu Ne 52 um nipenjiaraetcst 3amucarh BhIpakeHUe B BUJIE CTETIEHU C YKa3aHHbBIM
ocHoBaHueM; B Ne 58 yuaruecs: TOJKHBI 3aMEHUTh B OCHOBAHUU JECSITUIHYIO TPOOh
0OBIKHOBEHHOI1; B Ne 60 OHU 3aMEeHSIOT OCHOBaHWE CTENIEHU Ha MPOU3BENEHUE Y100~
HbIX uyncel; B Ne 64 riepexosT OT OJHOTO OCHOBAHMS CTETIEHU K IPYroMy, yTOOHOMY
JUTSI IPUMEHEHMS CBOMICTB.

7151 Gosiee MOATOTOBIEHHOM YaCTH YJaIIUXCsl B y9eOHMKE TTPeIaraloTcs 3a1aHust
tuma NeNe 66—67, B KOTOpBIX yuyaluecst Tog0UpPai0T 3HAYeHME TTOKa3aTes C OTIOpOit
Ha yCJIOBHE PaBEHCTBA CTETEHEe ¢ OMMHAKOBBIMU OCHOBaHUsIMU. B 3ananun Ne 68 onu
MOJTy4aloT BO3MOXHOCTh C(OPMYJIMPOBATh OIpeNeieHNe CTENeHU PalMOHABHOTO
Yuca ¢ UeIbIM ToKa3aresieM (MpYU 3TOM MOKHO HAaITOMHUTh y4alIuMcs, KakK ObLIO TT0-
JIy4eHO OTpe/ie/IeHue CTENeHU C HyJIeBbIM mokasaresiem). [Ipu pabore ¢ aTuMu 3ama-
HUSIMU YYUTEIb TOJKEH YUUTHIBATh MPUHIIATT MUHUMAKCA.

IMpu 3 yacax anreOpbl B HENMENIO TIOC/Ie U3YyYeHUsI TIepBOTO Taparpada ydaimmecst
MUIIYT KOHTPOJIbHYIO paboTy 1o TeMme «CreneHn». [0TOBHOCTb K KOHTPOJIbHOI paboTe
MOXHO TIPOBEPUTD, UCTIONB3YS pasnes «3aladu Ijisi CAMOKOHTPOJIS K TJ1aBe 4».

Ypok. CBoiicTBa CTeNEeH! ¢ HATYPAJBHBIM MIOKAa3aTeJieM

Hoeoe 3nanue

CBoOIiCTBa CTEMEHEH: CTENeHb TPOU3BENCHNSI, YACTHOT'O, CTEIIEHb CTETICHM.

Axmyaauzauus

Ilosmopums: IOHSITUE CTEIEHU C HATypaJbHBIM ITOKa3aTejeM; MOHITHE MepBOi
CTETIeHU YUCa, ONpe/e/ieHUe 3HaKa CTEIEeHU, MTOHSITUE CTENEeHU HYJIsl, MPaBWIo TMo-
psIKa JEMCTBUM B BBIPAXKECHUSIX, COACPKALIMX CTEIICHU.

3aodanue na npobroe delicmeue

Ynopocture BelpaxeHus: a) a” - a™; 0) b":b"; B) (c")".

Durcauus 3ampyonenus

He mMoxem ynpocTuTh BbIpaxkeHMsI, (HE MOXEM HalTU MPOM3BEICHUE CTEeTIeHEeM
C OIMHAKOBBIMU OCHOBAaHUSMU, HE MOXEM HalTH YacTHOE CTeINeHEel ¢ OMMHAKOBBIMU
OCHOBaHMSIMU, HE MOXEM BO3BECTU CTEICHb B CTEIEHb), WM HE MOXEM OOOCHOBATh
CBOM OTBETHI.
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Durcauus npusunst 3ampyoHenus

He noxa3aHbl CBOMCTBA CTEIEHU IPOU3BEAEHUSI, YACTHOTO, CTEIIEHM.

Ileab deameavnocmu

CdopmynupoBaTh U [0Ka3aTh CBOMCTBA IPOM3BENCHUS, YACTHOIO CTEIEHEN U
CBOMCTBO BO3BEIEHNUSI CTETIEHU B CTEIEHb.

Imaaon

CaoiicTBO MpOM3BEIEHUS CTENEeHeH

751 11060T0 pallMOHABHOTO YKCIa @ U JIIOOBIX HATYPaJbHbBIX M U 1
am . an = am +n

CBoiiCTBO YaCTHOTO CTeNeHeit

st 110060ro palyoHaJbHOTO Yuciia a, OTAUYHOro ot 0, u J100bIX HATy-
PaJIbHBIX M Y 1 TAKUX, YTO M > A
ar:a'=a" "

CBoiicTBO BO3BEIECHHS CTENEHN B CTENEHD

J71s1 mo60T0 pallMoOHAILHOTO YKCIa a Y JTIOOBIX HAaTypaJabHBIX M U 1,
(am)n — amn

HyneBas crenenp yncen

HymneBoit cremeHbI0 palMOHAILHOTO YHCIIA a, OTIWYHOTO OT HYJIs,
Ha3BIBAETC YUCIIO 1.
vaeQ,a#0:a°=1

A.]]I‘Opl/lTM HAXO02KACHUA IMPOU3BECACHUA CcTeneHei ¢ 0MHAKOBbIM OCHOBAHUEM

1. 3ammcathp 00llIee OCHOBaHUE.
2. B mrokazaTenu cTelleHU 3amricaTh CyMMY IToKa3aTesiell CTeIeHeil MHO-
XKUTENEH.

A.]]FO[)HTM HAXOXKIEHUS YACTHOIO CTeNeHei ¢ OJMHAKOBbIM OCHOBAHHEM

1. 3ammcatnp 0o0llIee OCHOBAHUE.
2. B mokaszaTenu CTeNeHM 3amMcath Pa3HOCTh IoKasareseil CTereHei
TEJIMMOTO U JETUTENS.

A.)'lI‘OpI(lTM BO3B€ICHHSA CTCNICHHU B CTCIICHDb

1. 3amucaTb OCHOBaHUE CTCIICHMU.
2. B mokazaTenu cTeneHu 3anucaTh MIPOU3BeACHUE TTOKa3aTeei.

YDOK. CaoiicTBa cTeneHu ¢ HaTYPAJIbHBIM NOKA3ATEJIEM

Hoeoe 3nanue

CBoliCcTBa CTENEHEl: CTEIIeHb ITPOM3BEAeHUS, CTCIIEHb YaCTHOTO.

Axmyaauzayus

Iloemopump: MOHATHE CTETICHN C HATYpaJIbHBIM ITOKa3aTelIeM; N3yJYeHHBIE CBOM-
CTBa CTETIEHEN

3adanue na npodnoe oeiicmeue

Bo3Benute mpomsBeneHUE B CTeNleHb, HE WCIIONB3YS ONpENeSicHUE CTEICHM:
(2mn)>.

Dukcanus 3aTpyIHEHUS

He MokeM BO3BECTH B CTEIIEHb MPOU3BEICHNE TPEX MHOXKMUTENIEH, HE MCITOIb3Ys
OIIpeie/IEHNs CTETICHN W CBOMCTBA, MJI HE MOKEM 00OCHOBATH CBOM OTBETHI.

Dukcanus NPUYUHBI 3aTPYIHEHUS

HeT npaBuia Bo3BeieHUS B CTETIEHb ITPOU3BEICHYS.
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Ileab deameavnocmu
IMocTponTh CBOCTBO BO3BEAECHNS B CTEIIEHD ITPOU3BEICHUS.
Imaaon

CreneHb npon3BeneHus
st TIOOBIX pallMOHATBHBIX YMCIa a M b 1I000T0 HaTypaIbHOTO YUCIa 1
(aby'=a"- b"
AJIrOpuTM BO3BEJAEHHS NPOU3BENIECHUS B CTENEHD

1. Bo3BecTu B cTeIleHb KaXIblil MHOXXUTEb.
2. [lepeMHOXUTDb pe3yabTaThl.

CremneHb 4aCTHOTO

s mo0bIX palliOHAIBHBIX YMCIa a U b, rie b # 0, 1 11000T0 HaTypaabHOTO
qycia n

(a:by'=a":b" wim =(%)"= Z:

AJ'[I‘O])I/[TM HAXO0XKICHUA CTENNCHU YACTHOIO0, leOﬁl/l

1. Bo3BecTu B cTerneHs AeMMoe (YUCTUTENb) U AeTUTENb (3HAMEHATEb).
2. [TepBblit pe3ynbTaT pa3neauTh Ha BTOPOI Pe3YJIbTaT.

Hpalm.uo BBIYUCJIEHUH CO CTeNneHAMHI

1. I TOro 4roObl YMHOXWUTb CTEMEHU C OJWHAKOBBIM OCHOBaHUEM,
HY>XHO OCHOBAaHUWE OCTaBUTb 0€3 M3MEHEHWI, a ToKa3aTeIu CTEIeHen
CJIOXXWTB.

2. Jlnsg TOro 4TOOBI pa3feNuTh CTEMEHU C OJWHAKOBBIM OCHOBAaHUEM,
HE PaBHBIM HYJIIO, HY>KHO OCHOBaHMWE OCTaBUTh 0€3 U3MEHEHUM, a U3
TOKa3aTesis JEJTMMOTO BBIYECTh MOKa3aTes b JEJTATENS.

3. JIng Toro 4toObl BO3BECTU CTENEHb B CTEMEHb, HY>XXHO OCHOBaHUE
OCTaBUTh 0€3 U3MEHEHU, a TOKAa3aTeu MEPEMHOXUTD.

4. JIns TOro 4TOOBI BO3BECTU B CTETIEHB MMPOU3BECHUE, HY>)KHO BO3BECTHU B
3Ty CTEMEHb KaXIAbII U3 MHOXUTEJIEU U PE3YJIbTaThl IEPEMHOXUTb.

5. a) 1151 TOTO 4YTOOKI BO3BECTU B CTEMEHBb YaCTHOE, HY>KHO BO3BECTH B 3TY
CTEMeHb OTAETbHO NEeMMOE U AeUTEb U MEPBBI PE3yJIbTaT pa3aeanuTh
Ha BTOPOMH.

6) Jly1st Toro 4ToOBI BO3BECTU B CTEMEHb IPOOb, HYX)KHO BO3BECTU B 3TY
CTETNEHD OTAEIBbHO YHCIUTENb U 3HAMEHATEb JPOOH.

Ypok. CeoiicTBa creneneii (PT)

OCHOBHbIE 1IEIH:

1) TpeHMpOBaTh yMEHUE MPEOOPA3OBHIBATh BBHIPAKECHUSI, COMEPXKAIIME CTEICHU,
MPUMEHSIS CBOMCTBA CTEIEHEIH;

2) TpeHUPOBATh YMEHUE U300paxkaTh Ha KOOPIMHATHOM MPSIMOIl MHOXECTBO pe-
LIEHUI HEPABEHCTB, pelliaTh 3aJa4l, pellaTh ypaBHEHMUS.

‘Ypok. CeoiicTBa creneneii (PK)
OcCHOBHbBIE LIEJIH:
1) opraHn3oBaTb CAMOKOHTPOJIb YCBOCHMUS TTOHSITHUSI CTCTICHU,
2) opraHM30BaThb CAMOKOHTPOJIb YMEHHUS yIIPOIIATh BHIPAaXKEHUS CO CTETNIEHSIMU,
WCIIOJIb3YSl CBOMCTBA CTEIICHEM.
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Ypok. Ceoiictsa creneneii (PT)

OcHOBHbIE IeJIH:

1) TpeHHMpPOBATh YMEHME IIPEOOPA30BBIBATh BBHIPAXKECHUS, COMEpXKAIe CTCTICHH,
IPUMEHSIS CBOMCTBA CTEIICHEM

2) MOATOTOBUTHLCI K KOHTPOJILHOM padoTe.

Ypok. IToaroroBka K KOHTpO.IbHO# padoTe no Teme: «CpoiicTBa creneneii» (PK)

OcHoBHbIE 1IeH:

1) opraHM30BaTh KOHTPOJIb YCBOCHUSI TIOHSITUS CTETICHN PalliOHAJILHOTO YKCIIa C
HaTypaJIbHbIM M HYJIEBBIM TTOKa3aTeJieM, CBOMCTB CTENEHU M OCHOBAaHHBIX Ha
HUX MPaBWJI BEIYUCIEHUM CO CTETIEHSIMU;

2) opraHu30BaTh KOHTPOJIb YMEHMS YIPOILATh BHIPAXKEHWsI M COKpAIATh JIpO-
Ou; penaTh ypaBHEHUsI, 3a1a4l Ha OTHOBPEMEHHOE JIBIKEHUE; MCITOIb30BaTh
CBOMCTBA EIMMOCTH JIsl peLIeHUs 3a1a4.

Ypok. Konrposannas padora no teme: «Crenenb ¢ HaTypaibHbM moka3arejem» (OPK)

OcHoBHbIE LeJIH:

1) bopMUpOBATh CITOCOOHOCTD YUYAIIMXCS K OCYIIECTBICHMIO ITPOLIEAYPhI KOHTPOJIS;

2) opMHUpOBaTh CITOCOOHOCTh yYaIlIMXCS K BBISIBJICHUIO TTPUYUH 3aTPyIHEHUIA
COOCTBEHHOI! 1€ATEIbHOCTH;

3) KOHTPOJIb 3HAHUI, YMEHU1, HABBIKOB 110 TeMaM: «CTeIlleHb ¢ HaTypaJbHBIM I10-
KazaTeJieM».

PaccMoTpuMm pelieHre HEKOTOPBIX 3a1aHUI.
Ne 37

a) 27 o 28 = 27+8 = 215

6) (=5)”+ (=5) = (=5)"*
nNa-a=a+3=a"

Zl) c c437 = C438

)K) nl4 “n- n30 = n14+l+30 = n35
3)x6.x7.x8.x9:x30

K) (pg)°* (pq) * (pg)°* (pg)"*= (pg)* "' "™ 12 = (pg)*

o T~ e
M) (X D)+ (x+y) - (x4 = Q)= (2x )

Ne 38 (a, 0, B)

a) aa"(—a)*=a"*3

6) cfe(—)ck—1¢d = —+5
B) dd"(—d" " Yd'd® = —d**+*

Ne 40 (6, B).
6)3:27-9=3-33.32=36
B)16-2-32=24-2-25=210

Ne 42

a)3°:37=3-"7=32

6) (-2 : (~2) = (-2

Nxt:x3=x3=x°

H)y32:y32:y0:1

}K) bzl b b16: b21717162b4

3)c’:cbicP=¢°

K) (mn)’ : (mn) - (mn)° : (mn)* = (mn)>~'*6-4= (mn)*
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ﬂ)(%)lo:<%)3,(%):(%>10—3+1:(%)

M) (Bx—4):(Bx—4):(B3x—4)=0CBx—4)2=0Cx—-4)"=1.
Ne 43 (x, 3, 0)

x) 68 — 4
17x337 yz

3) 15a32b'5¢% _ 3b.
10a35b14056 2a3 B
80m48n22k50

") Tekm T

Ne 46

a) (@)’ =a* 5= qa"

B) (a°)* = a** = a*

0 (@) = a

}K) (ak)n = ank

m) (@M :a=a":a>=a* >

M)@: (@) =ar:a"=a %

Ne 48

a) aZ4 = (02)12;
6) a* = (@)
B) a24 = (04)6;
N a* = @)
2 ¥ = (@)’
e) a24 = (aIZ)Z

Ne 51 (a, 0)
) 53'02'(174)2'6'5 _ 53.q?-b8-¢3 _ 53eg2epbecs 2 2 )
(25)2 @3+ ()~ (%) (3Y)*-a?- b ¢ Stead B3 Sea-b Sab’

6) 92.(x2)3.y5.z4 _ (32)2.x6.y5.z4 _ 34-x6-y5'z“ =3_x
33'X2'X3‘(y3)2'(12)2 33.x5.y6.z4 33.x5.y6.z4 y

= Sm’nk?.

Ne 53 (a, 0)

-! ! 0.78 18
)310 324_31153 _316_32_9
-3 353 3

(5)6-(57:5% _ S50 _
6) (—125) —515 5

Ne 54

a) (—2ab)’ = (=2)+ @* - b’ = —8a’h’

6) (S cdk) = (5] - & ko= —Beaw
7 7 49

1) (6a*b’c)? = 36a*b’c?

e) (—%kmzif)3 = —%Iém"n‘z

I/I) (5’558t4)7 = 57 . ,-35 . SS(: . t2

K) (_u3vﬁw9)8 = U24v48W72

Ne 55

a) —m’n’ = (—mn)>

0) 25¢%a’* = 5%c?a* = (5ca)?

n) 2747 = (=3¢
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e) 9a*b*c® = (3a*hc?)?

X) —a’b’ab* = —a’b’ = (—ab)’

3) 16¢3k2k*c = 16¢*k* = (2ck)*

) 125p5¢'%2¢5 = (5)* - (02)* * (¢°) * (*)* = (5p*¢°F)?

K) =32m"n3k75n’ = (=2) - (m2)’ - (%)’ - (k'5)° = (=2m*n’k'S)’

Ne 56 (a, 0)
a) 8017b4c36d8016b20d13 = 8a33b24c36d21 = (2)3 . (all)S . (b8)3 . (C12)3 . (d7)3 = (2a11b8c12d7)3
6) xzr90y8z14x50y60,63z70 = x51y68z85r153 = (x3)17 o (y4)17 . (z5)17 . (r9)17 = (x3y4z5r9)17

Ne 58 (8, 1)
B) (0,125 80 =(-LJ - g0=—(L -8 -8=—1"-8= -8
EREE -

Ne 59
a)(5:3)2=5"12:3"

o) ()= 12;"

B) (—a:b)"=(—a)":b"
o) 5

) ((—4p):7)8=(—4p)*: 78
e)( 3x ) Ot = 3

2yz )t 294
Ne 60
.0 = =(11
a)121:9=112:32=(11:3)2 = (3)

9

6)27:64=33:43=(3:4)3=<%

o -(e)

0 = (4]
%) (49 A =70 = (L)
Ne 61

a) (_27a27) : (b336.39) = ((_3)3 . ((19)3) . ((b11)3. (C13)3): (_3a9)3 : (bllcl3)3 = _(b:l;l_cigl}f

6 81x16 48 (3)4 (x4)4 (y12)4 (3 .X4y12)4 _(3x4y]2 )4
) ZSZ (113)4 (zl3)4 - Zl}

1123 a'\

B) a2 1 (—b*) —47)3)7 —( [ﬁ) ;
19\57 57
r) plo83 : 1197 = %)% - ( p_ﬂ) )

Ne 62 (B, 1)
B) 0,183: (—0,9)*= (0,18 : (—0,9))* = (—0,2)* = —0,008;

o) (i) -(3: %)( Bf=s=si

\olw
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Ne 63 (8)

B) —3x2-(—xy)3-x“-y° _ —3-x2 (—x)3-y3-1-1 _ 3'x5'y3 _x
() (= 3y)? x0+(=3)%y? 3ox6y2 Y
Ne 65 (0)
49 . (96 ~T5). J36. J45. 39 49, 21, 81, 39, 39
39 (% ) d*- d¥ - (cd) —2(be)' = 3¥-c _a’* ¥ d o=
8 d® (d18: dl}) . (d(’)g a3 (3c)48. 3 el oo g5 g8 348 48
349 . (60 120
= 348. 59, 119 —2=3-cd-2

Ecme=—4,d=2,103"(—):2-2=—4-2-2=-1-2=-3

Ne66
a) 6= 216; B) 2% = 256;
6)( — 63’ 24y j— 28,
x=3 4y =8§;
Omeem: {3} y=2
Omeem: {2}
0) **1=125; r) 3*~2=1243;
Fetl =53 3-2= 35
x+1=3; x—2=5;
x=2 x=17
Omeem: {2} Omeem: {7}
Ne 70 (a, B, 1)
3amaHue BBITIOTHSETCS Y TOCKU C KOMMEHTapueM.
a)x>4
I I O O B [ N
T T T T T 1T 1T T
-1 0 1 4
B) —-5<x<1
[ | 1 1 [ | [ I I
[ L T
-5 0 1
n)|x|<3
[ [ 1 1 | | | 1 | o
T T T T
-3 0 3
Ne 71

a) X KM/4 — COOCTBEHHasI CKOPOCTb TUIOBYMX, V KM/4 — CKOPOCTb PEKHU.

(x + v) KM/9 — CKOpPOCTb 10 TEYEHUIO, (X — V) KM/4 — CKOPOCTh ITPOTUB TEUECHMUSI.

(x +v) + (x — v) KM/4 — CKOPOCTb ynajeHus.

((x+v)+ (x—v))+0,25 (kM) — paccTosiHUE, KOTOPOE TTPOTUTBUIN TIJIOBUMUXH.

(x+v)+(x—v))-0,25=2x-0,25=0,5x

(x +v) + (x — v) KM/4 — CKOpOCTb COMMKeHuUs (2X KM/4)

0,5x: 2x= 10,25 (9)

Omeem: TIFIOBUUXY BCTPETSITCS yepe3 15 MUHYT.

6) [lycTh X KM — paccTosiHUe, KOTOPOE TTPOTLUIBLT TETIJIOXO TyAa, CTOJBKO Xe OH
TIPOILTELT 00paTHO. CKOPOCTh TEIUIOXOAA TT0 TeUeHMIo pekn 21 + 2 = 23 (kM/49), CKO-
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POCTB TEIJIOXO0a IMPOTUB TedeHUs peku 21 — 2 = 19 (km/49). Torma 2% 4 BpeMs, KOTOpoe
ObLT B ITyTH TEILIOXO, KOIJA OH ILIbLI 110 TEYSHUIO PEKHM, a HAa OOpaTHbII IyTh OH I10-
TpaTUiI %9 4. [To yc/I0BMIO M3BECTHO, YTO BCETO OH MOTPATUII 7 YaCOB.

X o4x 7
3 ti5 =7

19x +23x=7-23-19
42x=7-23-19

722 .= 1443 =145% (xm)

Omeem: BCE pacCTOSTHIE, KOTOPOE MPOILIBLT TEILIOXOMA, paBHO 145 KM.

Ne 72

a)x+ (2x—4y) — [3x+ 2y — (x + (6y — 5x)) — 2x] =
=x+2x—4y—[3x+2y— (x+ 6y —5x) — 2x] =
=3x—4y—[3x+2y—x—6y+5x—2x]| =
=3x—4y—[5x—4y] =3x—4y — Sx +4y=—-2x.

0)a—la—(a—((a—2b)—a))—(a—(a—b+2a—0))]=
=a—la—(a—(a—2b—a))—(a—(a— b+ 2a—-12b))]=
=a—|a—(a—(—2b)—(a—Ba-3b)]|=a—[a—(a+2b)—(a—3a+3b)]=
=g—la—a—-2b—a+3a—-3bl=a—[-5b+2al=a+5h—2a=—a+5b

r) 3xy + %xz—ZX'xyz—%xzyz-i-x—(5+2x—7)+x—2

2y =2yz-z—xy+ 27yt %z2y*4zy2+2zy'y*xy

_ %3x2y1*2xzyzf %Xzyz+x*5*2x+7+X*2 _7%)62)}1_ 17x
= - - 15z
2xy =292 —xy + 2% + %Zz}/_ 4zy* + 27— xy %Zzy

Ne 75

6) (Tx+4.2) — (1,2 + 59 = 35

Tx+42-12-5x=32,
2x+3=32;
=3 - 32;
_2
=%
_2.
x—7.2,
=1
T
Omeem:{%}.
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D)5t —32(c—3)+ 1,5 —2)=—0,7c — 75 ;
S+ —320+9,6+1,5c—3=—0,7c— s ;

3
1 - _1.
ST —1,7¢ + 6,6 =-0,7c 15

~1,7¢+0,7c = —1 — 5+ — 6,6

—c=—12;

c=12

Omeem: {12}.

Ne 77

a)xx3xx7:x12 ﬂ.)832 16:212 M)yzk:y4.y7:yk:yk+3
0) (—2a)X(—2a)(—2a)’= (“2a)* €)3"-27-3"—4-9=34"+1; K) (a")®=a"

B) c"cc’c” Tle=¢2m t3 X) b =D ) () - d°=d"*
r)5-125-25=15¢ 3)n’:n®-n=n M) a** . (@®)"m=a*t
Ne 81

a) (4bc)> =42 - b*- c? = 16b*%?
0) (—%mnk)3 = (—%)3 m et k= —%m3n3k3

B) (_azb)s = (_1)3 . (02)3 P = —aSh?
r) (0,2x2yz3)4 = 0,24 . (x2)4 . y4 . (13)4 = 0,0016)68},4112

o(3)=3
©) (_32%)2 - (3(12r32)2 N 9qu‘6

Ne 83

a) mn® = (mn)®

6) —0,125x%°z0 = (—0,5xy2%)°
B) 16a%ba*h = 16a°h* = (4a’b)?

¥ y Yy y
) 100c'e _ (10cdy _ 10¢d\
m6 (m3)2 m3
_x3y2x2y8 __ X5p10 _ _(xy2)5 _ (_)l2 )5
327 (22)° (22)° 2z
Ne 85

a) 256+ 0,045 = (25-0,04)6 = 15 = ;
0 (~3) 085 =(-3)" 0808 = (08" 081408 =038

B) (—24)°: 2,45 = (— 24)8 - (—24): 2,45 = (24 :2,4)* - (—24) = 10° - (—24) =

= —2 400 000 000;

3 10 10 3 3 10

3 . 3 = =2 -3 = D10 =
r)<4) (@) (4.8) 210 = 1024,
Ne 86

4x - (—3y)* - x* _ A9 36x*y? —1
) " Gy 36y 36x?
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(m))* (—m)’)? _ mbmb _ m? _
0) r(n_(_m)4)3m —m?2 —m"? 1

p) (050 (~2a') _ 0.25a°6" (— 8a%") _ —2a"p" _,

(@) ((— By a'lpt-1 Tapt
Ne 87
a) x* - x" = x*; 6) ()" =x* " B) (") =y" Dy y =y
xS +tm = x24; x8m - x24; ySm =y40; ym+ 5 — y40;
8 +m=24; 8m = 24; 5m = 40; m+ 5=40;
m=16 m=3 m=38 m=35
Ne 88

76. 223 . (25)2. (11]0:118) . 284 _ 76. 23 . 113 210. 112 . 74. 28

143'(%3.443'776 23.73. 012 114+ 113-26- 76- 116

A2 S E
- 221. 79115 _7’
(97:34). 158.(77)2.(55_14l .

) 74 +23150:3]4.34.38.58.714.57.74:

6) 21]0 .256.454.78 310 .7]0.512.54. 38.78
318. 515. 718
318 . 718 . 516 +1= % +1=1,2

Ne 91*

a) 2'9> 103

23. 27 > (2 . 5)3
23128 > 2% 125;

6) 101> 100'°
(1010)10 > (102)10
101> 102

B) 2300 < 3200
(23)100 < (32)100
8100 < 9100;

r) 3116 < 172
3116 < 3216 = 280
1720 > 1620 = 280
316< 172

Zl) 453 < 1545
1545 > 845 = (23)45 = 2135 u 453 = 2106, 2106 < 2135 , OTCIOfIa 453 < 2135 <1545.

Ne 92*

(TN
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A — MHOXECTBO IIKOJIbHUKOB, KOTOPHIC yUaT aHTJIMACKUI SI3BIK;
H — MHOXeCTBO IIIKOJIbBHUKOB, KOTOPBIE YUaT HEMEIIKUIA SI3BIK;

@ — MHOXECTBO IIKOJIbHUKOB, KOTOPbIE y4aT (PpaHIly3CKMIl SI3BIK.
42 — (10 + 5+ 3) = 24 — u3yyaloT TOJBKO AHIJIMACKUN S3BIK;

28 — (10 +8 + 3) = 7 — U3y4aIoT TOJIbKO HEMELIKHH SI3bIK;

30 — (5 +3 + 8) = 14 — u3yyaloT TOJbKO (PPaHLY3CKUI1 SI3BIK;
24+7+ 14+ 10+ 8+ 5+ 3 =71 — usyyaroT XoTs Obl OAUH S3bIK;
100 — 71 = 29 — He U3y4alOT H OTHOTO SI3BIKA.

OTtBeT: 29 y4EHUKOB.

Ne 93*

Ilycts BhICKa3bIiBaHME Ha IepBoii KoMmHare «KomHara 3 mycra» — WCTUHHOE,
TOrJa UCTUHHO UM BBICKA3bIBaHUE Ha TPETheil KOMHATe «DOTa KOMHAaTa MycTa». 3HAUMUT,
BBICKa3bIBaHME Ha BTOPOIl KOMHaTe «JIpakoH B 1 KOMHaTe» JIOXHO, T.K. IOJDKHO OBITh
XOTsI OBI OTHO JIOXKHOE BBICKa3bIBaHME. M 3HAUUT, IpakoH BO BTOPOM KOMHATE, T.K. 3TO
€IMHCTBEHHOE JIOKHOE BBICKA3bIBAaHME, a TPAKOH HAXOAUTCS B KOMHATE C JIOXKHOM HaI-

nuchlo. KomHara 3 mycTa, 3Ha4UT MpUHIIECca B MEepBOH (Ha Hell ToXXe UCTUHHOE BbI-
CKa3blBaHUE).

Howmep Bricka3biBaHue, HAMMCAHHOE HUcTunnocth Kro Haxoautcs
KOMHATBI HAa KOMHATe B KOMHATE
1. KomHara 3 nycra " IIpuHiecca
2. JpakoH B KoMHaTe | J HpakoH
3. DTa KOMHaTa IycTa n -

HYCTB TEIICPb BbICKA3bIBAHUE Ha HCpBOP)I KOMHATE JIOXKHO, TOraa JJO2KHO 1 BbICKaA-
3bIBAHHEC Ha TpCTbefl KOMHaAT¢:

Howmep BrickaspiBaHue, HAMMCAHHOE Hctunnocts | Kro Haxomurcs B
KOMHATBI Ha KOMHATe KOMHAaTe
1. Kowmnara 3 nycra JI
2. JpakoH B KoMHarte 1 "
3. DTa KOMHaTa IycTa J

3HaYUT, BEICKA3bIBAaHUE HAa KOMHATE 2 UCTUHHO (IOJI3KHO OBITh XOTSI ObI OTHO MC-
TUHHOE BBICKA3bIBaHNE) U IPAKOH B IIEpBOI KOMHATE, a TIPUHIIeCcca BO BTOPOil KOMHA-
Te, T.K. Ha Hell eIMHCTBEHHOE MCTUHHOE BbICKa3biBaHKe. Ho Torma BeICKa3bIBaHME Ha
KOMHAaTe 3 UICTUHHO, a He JIOXKHO.

Homep BricKa3biBaHHEe, HAMCAHHOE HUcrunnoctn Kro nHaxogurcs
KOMHATBI HA KOMHaTe B KOMHaTe
1. KomHara 3 nycra J HpakoH
2. JpakoH B KoMHarte 1 n IIpunuecca
3. DTa KOMHaTa ImycTa J/n -

Takum 00pa3oM, MOJYYMIIN, YTO BBICKA3bIBAHME Ha TPETheld KOMHATE OJHOBpE-
MEHHO W UCTUHHO U JIOXKHO, T.¢. IPOTUBOpPEUne. A, 3HAUNT, HAIIIe TIPEATIONOKEHIE He-
BEpHO, 3HAYMT, BHICKa3bIBAaHNUE Ha IIEPBOil KOMHATE HE MOXET OBITH JIOKHBIM.

Omeem: IprHIIECCa HAXOAUTCS B IIEPBOI KOMHATe.

Ne 231 (a)

ITycTb nepBbIit moe3/ ObLI B IyTH X 4, a Bropoii (x — 1) 4. ITepsrIit mpoexai 80x KM,
a Bropoii nmpoexan 90(x — 1) kM. [Toezna mpoexasn OAMHAKOBOE PACCTOSIHUE:

80x =90(x — 1);

80x = 90x — 90;
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10x = 90;

x=09;

80 -9 =720 (xm).

Omeem: pacctosiHue paBHO 720 KM.

§ 2. MHoroujeHbl ¥ JeiCTBUS C HUMH

Conep:xaHue naHHOTO TMaparpada sBisieTcs] TPAIUIIMOHHBIM ISl Kypca aareOpbl
ceapbMoro Kjiaacca. B maHHOM Kypce ajreOpanyeckas JUHMS HadyWHAEeT Pa3BUBATHLCS
¢ TIepBOro Kjacca, 4To 00ecrneyrBaeT MOIIHYIO MOATOTOBKY YYallluXcs K M3Y4eHMIO
JAHHOTI'O ITyHKTA. daxkTuuecku COOACPXKAHME NAHHOTO ITYHKTa, KPpOME HOBOM TEOPETU-
YyecKoi 6335], HMUYETO HOBOT'O HE HpI/IGaBHHeT K 3HaHUAM yyalliurxcsd. EI[I/IHCTBCHHOC HO-
BOE YMEHHE, KOTOpOe MPUOOPETAIOT CEMUKIACCHUKNA — 3TO YMHOXEHHE MHOTOYJIeHa
Ha MHOTOYJICH, NU3YYCHUEC KOTOPOI'O HAYHECTCA B AHBaApe. HOSTOMY I10 4aCTUu (I)OpMI/IpO-
BaHUA yMeHI/Iﬁ HpeO6pa3OBbIBaTB anre6palxmec1<ne BbIpa>XC€HUA ICPBLIC YCTHIPEC IMyH-
KTa MOXHO paccMaTpuBaThb KaK BOBMOKHOCTb TPEHUPOBATh 1 3aKPEIIATh UMCIOIINECA
y yyamuxcs yMmeHusi. OmHaKo ¢ TOYKM 3pEeHUS OBJIAACHMS IIPUHATOM B ajiredpe TepMu-
HOJIOTUM 3TOT Maparpad sIBIsIeTcs )i HAlllMX YYEHUKOB HOBBIM MaTepUaJIOM.

IT. 4.2.1. OAHOYAEHBI
OcCHOBHBIE COAep KaTeAbHBIE LIeAN:
1) cpopmupoBampb noHaAmMuA OgGHOUAEHA, HYAEBO-
I'o OgHOYAEHQ, Ko3(duyueHma OGHOUAEHA, CIMAH-
gapmHoro Buga OGHOUAEHd, cmeneHu HeHyAeBOIo
OgHOUAEHQ;
2) cpopmupoBamb npegcmaBAeHue o0 apugme-
MuYecKux onepayuAax ¢ OGHOYAEHaMU, UMerwu-
MU pe3yAbMamoM OGHOUYAEH;
3) ycmaroBumb aAropumm 3QnuUci OGHOUYAEHd
B CMAHGAPMHOM BUge;
4) noBmopums obujue BbICKA3bIBAHUA U BbICKA3bL-
BQHUS O Cyw,eCmBOBAHUU, CNOCOOBl NOCMPOEnHU
UX OMpuyaHUA, APUGMEemuKy OCmamKOB; CNOCo-
6bl pewleHUA 3agay HA NPONOPUUOHAABHOE geAe-
Hue u cnocoObl payUuOHAABHBIX BbIHUCAEHUU,
5) mpeHupoBamb yMeHUe yumamsp U 3anUChlBAmMb
BbICKQA3bIBAHUS HA A3blKE KBAHMOPOB, JOKA3bIBAMb
u onpoBeprams uXx, OCyW,eCmBASiMb PABHOCUAbHbLE
npeobpa30BanUA BbIPWKEHUl, pewamb 3agaqu
HA NPONOPUUOHAABHOE (eAeHue; UCNOAb30BAMb
CPABHEHUSl gASl JOKA3QMeAbCMBA BblCKA3bIBAHUU
0 geAuMocmu; BLINOAHAMb apugmemuueckue geli-
CMBUSL NO HEKOMOPOMY MOgYAIO; NPOBOgUMb Bbl-
qUCAEHUA C MHOTOIMWKHBIMU gpoOamu.

Oco0enHOCTH M3yYeHus1 y4e0HOro ColePKAHUS

ITpu U3ydyeHU MyHKTa ydaliuecs 3HaKOMSTCS C ONpene/eHUIMU 00HO4AeHa, KO-
aghghuyuenma ogHOUNIEHA, CMAHOAPMHOO 6UOQ OMHOWIICHA, cmeneky OTHOYJIEHA.

B maHHOM ITyHKTE yyaIIpecs y9aTcsl HaXOOWUThb CPeOu Pa3HBIX ajareOpamdecKUx
3aIMceil OMHOWICHBI M COCTABJISITh MX, HAXOAUTh KOG GUIIMEHT OJHOWIeHA, ITPUBO-
JIUATh OMHOWIEHBI K CTAHIAPTHOMY BUIY. YUalllecs BBITIOJHSIIOT pa3IuyHbIe NEHCTBUS C
OIHOWICHAMU (TIpUYEeM HAPSIIy CO CIIOKEHUEM, BEIUMTAHNEM U YMHOXEHHEM paccMa-
TPUBAETCS U JIeJICHUE OHOUYJICHOR).
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Vpok. OmHoYIeHbI

Hoeoe 3nanue

OnHOYIeH CTaHAAPTHOIO BUA.

Axmyaauzayus

Tloemopump: IOHSITUE OYKBEHHOT'O BhIpaXkeHUsl, Koa(dULIMeHTa, MOJA00HBIX cJa-
raeMbix, IPOM3BEICHHUE CTEIICHE.

3aoanue na npobnoe delicmaue

3amnucarb OAHOYICH B CTAHIAPTHOM BUJIE.

Dukcauus 3ampyoHeHus

He 3amuiem ogHOYIeH B CTaHAAPTHOM BUJIE.

He oGocHyeM, 4TO 3anMcaHHbIi OMHOYWICH SBJISIETCSI OMHOYICHOM CTAHIAPTHOIO BUIA.

Durcauus npusunst 3ampyoHenus

Her onpenenenus craHmapTHOTO BUIa OJHOYJIEHA U CITOco0a 3alcy OgHOYIeHa
B CTaHAapTHOM BUJIE.

Ileav deameavnocmu

Y3HaTh, KaKre OMHOWIEHBI Ha3bIBAIOTCS OMHOWIEHAMU CTAaHIaPTHOTO BUA, U T10-
CTPOUTH CIIOCO0 3aNMCHU OJHOYWICHOB B CTAHIAPTHOM BUIIE.

Imaaon

OnpeneneHue oaHOYIEHA

BripaxxeHne, B KOTOPOM MCITOJB3YETCS TOJBKO IEHCTBUE YMHOXEHME,
Ha3BIBae€TCS OMHOWICHOM.

Onpenenenne Ko uueaTa OTHOLIEHA

ITpousBeneHre BCceX MHOXUTENEH OMHOYIEHA, 3alIMCAHHBIX LU(ppaMu,
Ha3bIBaeTCcsd KO3(hGUIUEHTOM OJHOWIEHA.

Ilonsitue CTAHJAPTHOrO BUAA OTHOWICHA

CraHmapTHBIM BUIIOM HEHYJIEBOTO OJHOYJIEHA HAa3bIBAETCSI €0 3allvCh,
IIPU KOTOPOM:

1) k03(pDULIMEHT CTOUT Ha IEPBOM MECTE;

2) Kaxnasi IepeMeHHas y9acTBYeT B 3aITMUCH OJHOYJIEHA JIUIIIb OUH pa3 B
BUJIE COOTBETCTBYIOIIIEH CTETIEHU;

3) OyKBBI B 3aIlUCH OTHOWICHA (€CJIM OHU €CTh) CICIYIOT B anaBUTHOM
TopsiaKe.

CraHgapTHBIM BUOM HYJIEBOTO OJHOYJIEHA Ha3bIBaeTcst ynciio 0.

AJ'[I‘O])I/[TM 3allMCH OJHOYJICHA B CTAHJAAPTHOM BUIC

1. BBIYMCAUTHITPOU3BEIEHUE BCEXUMCIOBBIX MHOXUTENEH (KOO DULIMEHT)
OJTHOWJIEHA U 3alucaTh €ro Ha MepBOM MeCTe.

2. OnpenenuTh, Kakue MepeMeHHbIe BXOISIT B OMHOWIEH, U 3aMTMCaTh UX B
asaBUTHOM TOPSIAKE.

3. HaiiTu 1 3anucarth cTeneH! repeMeHHbIX.

Onpez[eJleHue CTENECHU OTHOWIECHA

CrerneHbio HEHYJICBOIO OJHOYJICHA HAa3bIBACTCA CyMMa rokasarejieu
CTeNeHel BXOISIINX B OMHOWICH IIEPEMECHHBIX.

OnpeneeHne MOT0OHBIX OTHOYIEHOB

OnmHOWICHBI CTAaHAAPTHOTO BMIA, MMEIOIIME ONMHAKOBYIO OYKBEHHYIO
YaCTh, HA3BIBAIOTCS TIONOOHBIMMU.

Onpenenenne NpuBeeHAs MOTOOHBIX CJIATAeMbIX

PaBHOCMIBHOE TIpeoOpa3oBaHUE BCeX IMOAOOHBIX MEXIY COOO OJHOUYJICHOB B
OIIMH OTHOYJICH Ha3bIBaeTCS MPUBEICHUEM ITONOOHBIX CaraeMbiX.
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PaccMoTpuM pellieHre HeKOTOPBIX 3aTaHHUIA.

Ne 94 (1)

a) 2a’. YiBoeHHbIi Kyb uunca a.

0) x>— y : z. PasHoCTh KBajipaTa 4ucia x ¥ YaCTHOTO YMCET Y U Z.

B) m’+ n*+ . CyMMa KyOOB uncen m, n u k.

r) 3(b* - (¢°)%). YTpoeHHOE NMpOM3BeIeHIE KBaapaTa Ykciia b v Kyba IITOM CTeNeHN
qucna c.

Ne 95

a) yIBOCHHOE NTPOM3BeIcHUE YMCIa @ U KBaJpaTa Yuciia b (MCIoIb30BaHO TOJIBKO
YMHOXEHUE);

0) mpou3BeacHIE 1—12 U cebMOil cTerieHr yucia d (MCIOoIb30BaHO TOJIEKO YMHO-
KEHUE);

) mpousBeaeHue —1 v yucna k;
) % (ipou3BeneHue % nl);

€) Mpou3BeIeHNe Ky0a Yuciia m 1 MeCTol CTeTIeH KBaapaTa Y1cia u;
XK) 0 (mpousBeneHue 0 u 1) HyJeBOI OJHOYJIEH;
W) MpOM3BeIeHUE YKcia 00paTHOro X, 5 U YKcia y;

K) IpOU3BEACHUE —% W HYJIEBBIX CTeTIEHEe! uuncen ¢ U k.

Ne 96
a) 12; 6)—0,36; B)—0,7; 1) 1% ;o) 1; e)—1; x)—24; 3)1

Ne 97

a) 3mmddm - 8md? = (3 + 8) - (ddd?) - (mmmm) = 24d*m*
KoadduimeHT onHouneHa: 24.
CreneHb ofHOWIEHA §.

6) 14yxyx - (—3-xp) = (—5- - 14) - (¥xx) - (py) = —10x'y’
Koadbduuuent onnounena: —10.
CreneHb ofHOUIEHA 7.

B) =3 cb’c’ - (—0,4)b°c* = (== (=0,4)) - (B°) - (cc’c®) = 0,3b%¢?

KoadpumnuenT ognowreHa: 0,3.
Crenenb onHowieHa 11.
r) (=0,1ky*2 - 40y%k3 = 0,4k%y'; koapdunuent: 0,4; crenens: 15;
1) (5ab)? - (—0,2a%h)? = 54’h’; xoabpuLKeHT: 5; cTeneHb: 12;
e) 12,5(—n)*d - (0,2dn?)} = 0,1d*n'°; xoapdpuiuenr: 0,1; creneHs: 14;

xK) —1,8bac? - (%czab“)2 = —0,2a°b°c’; xoapduument: —0,2; cteneHs: 18.
3) 5 k2 (=2ken?)? - (=0,6m%c) = ke’

Koaddunuent onHowneHa: 1; cTereHb ogHOYJIeHa paBHa 15.

u) (% a%)*- 4,5n%ay* « (—yn)* = -2a’n’y’

Koaddunuent onHowieHa: —2; cTereHb OgHOYJIeHa paBHa 17.

Ne 106

a) MPOM3BENCHME MIATHIX CTETEHE JTI000T0 PALIMOHAIBHOTO YKCIIA €CTh ABAILIATD 15T~
Tast CTETIeHb 3TOTO YMCJIa, BRICKa3bIBaHUE JIOXKHOE, T.K. YTOOBI HAITH TTPOU3BEACHUE CTETTe-
Hell ¢ OIMHAKOBBIM OCHOBaHMEM HAJIO MTOKA3aTe v CTeTeHe CKIIaabIBaTh (3TAJIOH 4);

OTpHUILIaHUE BbICKa3bIBaHMs: Ax € Q1 x° - X° # x», HanpumMep ecau x = 2, 10 2°- 2° =210
(TIpaBUJIO HAXOXKIEHUSI TPOU3BEIEHHUsI CTETMEHEH ¢ OMMHAKOBBIMUA OCHOBAHUSIMU);
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0) CyIIECTBYET pallMOHAIBHOE YMCJI0, IIPON3BEACHNE TISITHIX CTEIIeHE KOTOPOTO
paBHO OBadlaTh IISITO CTETICHW 3TOTO YMCJIA, BBICKA3bIBAaHME MCTUHHO; HAIlpUMep,
ecmx=1,10 1’ 1°=1%,

Ne 107.

a) k — K03 GHULUMEHT MPONOPLMOHATBLHOCTU

MyX4uH B CeKIIMU 3k YeTOBeK; XKEeHILIWH: Sk 4eloBeK; neTeit: 9k yenoBex.
ITo ycnoBuio Bcero B ceklinu 34 yenoBeka:
3k + 5k + 9k = 34;

17k = 34;
k=2
9-2=18(n.)

Omeem: B cexumu 18 gereit.

0) kK — Ko3(ppuMeHT MpOoNnoOpPUUOHATBHOCTU
OITHOKOMHATHBIX KBapTUP: 5,7k; IBYyXKOMHATHBIX KBapTUP: 5,0k; TpEXKOMHAT-
HBIX KBapTUD: 2,2k; 4eThIpEXKOMHATHBIX KBapTup: 1,5k.
ITo ycnosurio Bcero 150 kBapTup:
5,7k + 5,6k + 2,2k + 1,5k = 150;
15k = 150;
k=10
2,2+10=22 (xB.)
Omeem: 22 TpEXKOMHATHbIE KBapTUPHI.

B) k — KO3 PULIMEHT NPOINOPLIMOHATBHOCTHU
MyKMU: 2k KT; MosioKa: 4k Kr; smuHoro ropoiuka: 0,75k xr; komrmoHeHTsI: 0,25k K.
ITo ycnoBuio Bcero Hy>KHO ITPUTOTOBUTH 3,5 KT OJIMHOB:
2k + 4k + 0,75k + 0,25k = 3,5;
7k =3,5;
k=20,5;
2:0,5=1(xr)
Omeem: HyXXHO | KT MyKHU.
Ne 110
a) 15ab3ab - (—%azb) = —9a*h’ ko3 duimeHt — 9; creneHs — 9

0) 24x3 - (—% yzx)*+ (—0,2x°7) = 0,6x°y3z* ko3 duiment — 0,6; creneHp — 16

Ne 111
a) 11a°b* — (Sab*a® + 4b*a®) = 11a°b* — Sab*a® — 4b*a® = 11a°b* — Sb*a® — 4b*a® = 2a°b,
6) —0,2cd® - (5dc)? + 7c2dPc = —0,2¢d? - 25d%c + 73d° = —=563d° + 73d° = 2635,

13)(9x:y2)~(x{v:3)“%—8x“y2:(2yx2)=%-L2'7-L3 °%=2x2y—4xzy=—2x2 ;

r) (7pq?)* - 2g’p) : (—14¢°p*) — (3qp)* : (—9qp*) =
= 49p’¢") - 2¢°p) : (—14¢°p*) — 27¢°p*) : (—9qp*) = —Tpq* + 3pq* = —4pq’.

Ne 119*

IMycTh X — KonmmuecTBo JOfeil, KOTOpble MOTYT BBIUTU HA MUTUHL. PaccMoTpum
o0111ee YMCIo HeMOBOJIbHBIX. Kaxkmoli pepopMoii o ycI0BUIO HEMOBOJIBHBI 48 YelIOBEK,
a Takux pedopM IISITh, 3HAYUT, BOZMOXHOE «O0IIee YUCT0» HEAOBOJBHBIX 5 pehopma-
mu 5 - 48 = 240. C apyroii CTOPOHBI, KaX/Iblil, KTO BBICTYIIUT HA MUTUHIE, HEAOBOJIEH
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OoJree YeM ITOJIOBUHOIM peopM, T. €. TI0 KpalfHel Mepe, TpeMs. 3HaUNT, MaKCUMAaJIbHOe
YUCJIO HEJOBOJBHBIX He MeHee 3x, T. e. 240 He MmeHblIe 3x. OTcloga, MaKCUMaJIbHOE
YUCJIO JIofIei, KOTOpble MOTYT BBIATU Ha MUTUHT paBHO 240 : 3 [TpaBUTEIbCTBO MOXKET
OXMIaTh HA MUTHUHTE MaKCUMyM 80 4eIOBEK.

I1. 4.2.2. MHOTOYAEHHBI (1/2 YACA)
OCHOBHBIE COAep KaTEeAbHBIE IIEAN:
1) chopmupoBamb noOHsAMUA MHOTOYAEHQ, CMAH-
gapmHOro Buga MHOTOYAEHQ, cmeneHu MHOTro4Ae-
HQ, cmapwero u CBOOOGHOIo YA€HA MHOT'O4YA€Hd;
2) copmupoBampb HABBIK HAXOKGEHUA 3HAUEHUA
MHOTOYA€HA Nnpu U3BeCMHbIX 3HAUEHUSX nhepe-
MEHHDbIX;
3) ycmanoBumb aAropumm 3anucu MHOTOYAEHd B
CMaHgapmHoOM BUge;
4) noBmopumb 3anuch BbICKA3bIBAHUU C NOMOWbIO
KBAHMOPOB, NOCMpoOenue ompuyaHull BblCKA3bl-
BaHUl,; cnocobbl cpaBHeHUA BblpaXKeHul, cogep-
JKauux gpoou,
5) mpeHupoBamp yMeHUe OCyW,eCMBAAMb PABHO-
CUABHble NPeoOpa30BAHUS BbIpAXKeHUU, NpPOBO-
gumbp BbIHUCAEHUA PAUUOHAABHO; peulamb YPAaB-
HEeHUs, pewlamp 3agail HA Yacmu, UCNOAb30BAMb
cBolicmBa cmenenel u geAuMOoCIu Npu peulenuu
3agay; Haxogumb AOTUHECKUe OwubKuU B paccy-
JKgEeHUSX.

Oco0eHHOCTH U3YYeHHUsA Y4EOHOr0 COMePKAHUS

HpI/I N3Y4YCHHWMU ITYHKTaA BBOAATCA OIIPCACIICHUA MHO20UA1eHa, €T0 YJICHOB, 0eyrmeﬂa,
mpex4ieHa N T. 1.; KpOME TOIo, ydyalliue€csa 3HaKOMATCA CO cmaﬂdapmﬁbw 6u00M MHOTOY -
JICHA.

B nanHOM IIYHKTEC yHYallIME€CA ydaTCd 3al1MChbIBaThb BbIPpAXXKE€HUM A B BUIC MHOTOYJICHA,
IIPUBOAUTb MHOTOYJICH K CTaHAAPTHOMY BULY.

Ypok. MHorouieHbl

Hoeoe 3nanue

ITlonamus: «MHOTOWIEH», «CTAHTAPTHBIN BUI» MHOTOWICHA, «CTEIIEHb» MHOTOY-
JIEHa, «CTapIlMii» U «CBOOOIHBII» YWICHbBl MHOIOWICHA, AJITOPUTM 3aIIMCU MHOTOYWIEHA
B CTAaHIAPTHOM BHIIC.

AKTyaam3anus

Tlosmopump: oripeneieHre OJHOYJIEHA, OTIpee/IeHUE CTETIEHN OTHOWIeHA, TIOHSI-
THE CTaHAAPTHOTO BUIA OJHOWICHA, ITIOHATHE ITOI00HbBIX OMHOWICHOB.

3aodanue na npobnoe oeiicmeue

3amucaTb MHOTOWIEH 5a — 3ab — 4a B cTaHAapTHOM BUJIE.

Durcauus 3ampyonenus

He 3anucany MHOro4ieH B CTaHAAPTHOM BUIIE.

He cMorim o6ocHOBaTh, 4TO 3alMCAHHBINT MHOTOWICH SIBJISIETCSI MHOTOYJICHOM
CTaHIAPTHOIO BUIA.

Durcauus npusunsvt 3ampyoHenus

HeT coco6a 3amcy MHOTOWIeHA B CTAHAAPTHOM BUIIE.

Ileav desmeavnocmu
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ITocTpouts croco6 3anyucyu MHOTOUYJIEHOB B CTAHAAPTHOM BUJIE.
Imaaon

ITonsiTne MHOrO4IEHA

Bpra)KeHI/Ie, KOTOPOE MOXET OBITh 3aIIMCAHO B BUJE CYMMbI OIHOYJICHOB,
Ha3bIBAalOT MHOTOYJICHOM.

IlonsiTue CTAHJAAPTHOrO BJa MHOIro4wicHa

CraHIapTHBIM BUOM MHOTOYJIEHA HAa3bIBAETCs 3aMKCh, TIPU KOTOPOIi BCe
€ro YJIEHbI:

1) IBASIIOTCSI OMHOYWIEHAMU CTAaHIAPTHOTO BUJIA;

2) He SBASIOTCS MOA0OHBIMU OTHOUWJIEHAMU;

3) 3anucaHbl B HOpsiaAKe yObIBAHUS UX cTerneHel (OAHOUJIeHbI, UMEIOLIe
OJMHAKOBYIO CTENEHb, 3aITMCHIBAIOTCS B TIPOU3BOJILHOM MOPSIIKE).

ITonsiTHe CTeneHH MHOTOYJIEHA

CrerneHbio MHOT'OYJICHA, 3allMCAaHHOTIO B CTaHAAPTHOM BUAC, HA3LIBACTCA
HauOOoJIbIlIAs U3 CTeNEHEH BXOISIINX B HETO OJHOUJICHOB.

ITonaTHe cTapmiero U CBOOOIHOTO YJIEHOB

UneH MHOroujeHa, HMMEIOIIMI HaWOOJbIIYI0 CTeNeHb, Ha3bIBaeTCs
CTapIlIUM YJICHOM.

YieH MHOro4JIeHA HYJIEBOii CTeNeHH HA3bIBAETCS CBOOOIHBIM WICHOM.

AJITOPUTM 3aITMCU MHOTOYJIEHA B CTAHIAPTHOM BUIE

1) 3ammcath Bce 4ieHbI MHOTOWIECHA B CTAHIAPTHOM BUIIE.

2) [MpuBecTtu MogoOHbIE cIaraeMble.

3) OnpeneauThb CTEIIeHb KaXKI0T0 OMHOYJICHA M 3aITMCaTh UX ajireopanye-
CKYIO CYMMY B TIOpSIJIKE YOBIBAHUSI CTETICHEH.

PaccmoTpuM pelienre HEKOTOPBIX 3aJAHUIA.
Ne 125

4ct 3ct
B) —4p - 2¢° — ¢* + 6¢°p = =8pq* — ¢* + 6pg* = —2pq’* — ¢* = —¢" — 2pg’
CreneHb MHOrowieHa: 4

Scr.  4ct
r) d® — (2cd)? + 3cd’c = dP — 4c*d? + 3c¢*d? = AP — Ad?
3amnucaHo B OpsiaKe yobiBaHM cTereHeil. CTereHb MHOrO4IeHa 5.
XK) 5m’ —2m? - 3n3 — 6m® + Tdm? + 2m® — 4m® = m*n® — 3m?, crenieHb MHOTOWIEHA: 3;
3) v+ (Bu)? — 43 — 8w — 10> + 5v =Ty + 9> + v — 10u? — 8uPv = —ulv + vV — 12,
CTerleHb MHOTOWIeHa: 4.

Ne 127
A t+at—a+bB - —>b
YJieHbI MHOTOUJIEHA 3aITCAHBI HE B ITOPSIKE YOBIBAHUS CTETIEHEN.
0) 3x%y — yx? + 4xy + 3x
Bropoii 4jieH MHOTOYJIEHA 3aMKCcaH He B CTAHIAPTHOM BHUJIE.
B) mn® — 4m’n® + n’m? — 2mn + 7
He npuBeneHs! MogoGHBIE CllaragMble
0)2p¢ +¢p—=5pq+ ¢’ p+2p—3g—1
BTOpoii 1 4eTBEPTHIN OMHOUYWIEHBI 3aIIMCAHBI HE B CTAHIAPTHOM BHIE
Ne 128 (0, B)
6) Ecmy=1,To—-5-1°-3-12+18=-5-3+ 18 =10.
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B) Ecrun=0,704-0—-8-0+7-0—-2=-2

Ne 138 (1)
S (Bx—1) — 5 (6x+5) =3 - (4x + 1);

9(3x — 1) —4(6x + 5) = 5(4x + 1)
27x—9—-24x—-20=20x+ 5
27x —24x —20x=5+9+ 20
—17x=34

x=-2

Omeem: —2.

Ne 139 (a)
ITycts Hago coOpaTh x KT TpUOOB, TOrAa MOTEPU MPU CYILIKE COCTABIAIOT } % X KT.
ITo ycnoBuro nosryuutes 4 Kt rpuooB. CocTaBUM ypaBHEHHUE.

ﬂ =4
X— 15X 4;
IiS x=4;

= i
=4- s
x=15
Omeem: Hago coOpaTh 15 KT rpuboB.

Ne 143

a)2(x—3y) —3(z—2y) +2(4z—3x) =2x—6y— 3z +
crereHp —1

0) (6m’nmn —2m? - 2mn - m) — (—5Sm'n + (2mn)? - m) = 6m*n* — dm*n + Smn — 4m’n* =

=2m’n?— dm*n + 5mn; creneHb — 5

Ne 146

a)Ectup=—1,T0-1—-1-8+12=—10+12=2;

0) Ecnum=0,T00—-0—-0+0+5=5.

Ne 153*

ITycTe x 9en. — gucio rosocosaBinx. Torma MangapuHel 110041 — 0,46x. ITycTh
3a Ipyrue MapTUU rojlocoBajo y Yell., Toraa 3a «MaHoapuH» IIPOroJIoCOBAJIO X — ) Yell.
W3 ycnoBus ciaenyeT, YTo MaHAapUHbI 00T 10 % rojocoBaBIlMX 3a APYrUe MapTUud —
0,1y m Bce, KTO roocoBai 3a «Mangapun», To ecthb 0,1y + x — y. Torma,

0,46x=0,ly+x—y

y =0,6x.

3HauuT, 3a Ipyrue napTuu rojaocosano 60 % nsdupareneii.

Takum obpasoMm, naptust «MangapuH» Hadpaa 40 % rosocos.

IT. 4.2.3. CAOKEHUE MHOTOUYAEHOB
OCHOBHBIE COAep KaTEeAbHBIE IIEAN:
1) cpopmupoBamsb npegcmasBAenue o Ccymme U pas-
HOCMU MHOT'OYAEHOB KAK MHOTOYA€He; 0 NPOMUBO-
NOAOKHbBIX MHOTOUAEHAX;
2) ycmaHOBUmMb QATOPUMM CAOJKEHUA U Bhliuma-
HUSl MHOTO4YAEHOB;
3) noBmopumsp noHAmMuUe PABHOCUAbHbIX YMBEDX-
genull, noHAamus CpegHero apugmemuyeckoro,
cpegHel ckopocmu gBUXKeHUs, GOPpMYAY geAeHuA
C 0CIMAMKOM, QAropummbl Npeobpa3o0BanUA uMe-
HOBQHHbIX YUCEA;

(=

—bx = —4x + 5z;
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4) mpeHupoBamb yMEHUE 3ANUCHIBAMb YIMBEDX-
geHUusi HQ MameMamuyiecKoM s3blKe, OCywecm-
BASIMb PABHOCUAbHblE NPeobpa3oBaHUsl BhIPA-
JKeHul; NpoBOgUMb BbIUUCAEHUSI PAUUOHAABHO;
NPOBOgUMb BbIHUCAEHUS C UMEHOBAHHBIMU YUCAQ-
MU; npuMeHAmMb CBOUCMBA geAuMOCIU U JeAeHUs
C ocmamxkoM npu peuleHuu 3agadu.

Oco0eHHOCTH HU3y4e€HUA y‘leﬁ]—IOI‘O CoAepKaHuA

[Tpu n3yyeHNN IMyHKTa BBOASATCS OIpeaesieHUe CyMMbl MHOTOUJICHOB, OIpeaesie-
HUE MHOTOWIEeHA, MPOTUBOIIOJIOXKHOTO MCXOMHOMY MHOTOYJICHY, ONpeae/ieHre pa3Ho-
CT MHOTOWICHOB.

B manHOM ITyHKTE y4aIniuecst ydaTcsl CKJIaabBaTh U BEIYUTATh MHOTOWIECHBI. [1pn
3TOM OHM 3HAKOMSITCSI C aJITOPUTMOM ITOWICHHOIO CIOXEHUS (BBIYMTAHUS) MHOTOY-
JICHOB ¥ MOTYT BHITIOJTHSTE CIOXEHWE (BBIUUTAHUE) «B CTOJIOMK». YTOOHI TTOATOTOBUTH
yYaIIMXCS K YCBOCHUIO CIOXEHUS 1 BRIYUTAHUSI MHOTOWICHOB B CTOJIOMK CJIEIyeT I10-
BTOPUTH C HUMHU CJIOKEHHWE M BEIUMTAHUE MHOTO3HAUYHBIX YMces B cToOMK. [Ipu aTOM
BHUMaHME y4YaIlIUXCsl 00paliaeTcs Ha TO, 0 KaKOMY IIPUHITUITY OHM PacIiojiararoT Yuc-
JIa — «pa3psi O, pa3psaoM». IS «OTKPBITHS» CIIOC00a CIIOKeHUS (BEIYUTAHMST) MHO-
TOYJICHOB «B CTOJIOMK» CEMHUKJIACCHMKAaM HYKHO OyIeT JoramaThbCs, YTO pacroJiaraTh
JIPYT TIOJT IPYTOM TeTiepb ClieAyeT He MM pBl COOTBETCTBYIOIINX Pa3psiioB, a MTOT00HBIE
cjaraeMaie.

YMeHre CKIIaAbIBaTh MHOTOWICHBI «B CTOJOWK» IPUTOIUTCS YJIAITUMCS B BOCh-
MOM KJIacce MpH PellIeHUM CUCTeM JIMHEHMHBIX YpaBHEHUI METOIOM ajredpandecKoro

CJIOKCHMUA.

ypOK. Cio:keHHe 1 BbIYATAHHE MHOTOWIEHOB

Hoeoe 3nanue

CyMMa M pa3HOCTh MHOTOWIEHOB — MHOTOYJIEH, IIPOTUBOIIOJIOKHBIE MHOTOYJIE-
HbI, aJITOPUTM CJIOXKEHUS U BBIYUTAHUSI MHOTOUJIEHOB B CTOJIOMK.

Axmyaauzauus

Tlosmopums: MPOTUBOMNONOXHBIE YKCJIa, PA3HOCTh pallMOHAbHBIX YMce)l, Moa00-
HbIE OMHOWIEHBI, CJIOKEHNE U BBIYMTAaHME YMCENT B CTOJIOUK.

3aodanue na npobnoe oeiicmeue

Haiitn cyMMy MHOTOYJIEHOB, MCTIOB3YS UICIO CIOXKEHHWST MHOTO3HAYHBIX YrCell
«B CTOJIOMK».

Durcauus 3ampyonenus

He Moxxem 3anucaTb MHOTOUWIEHbI B CTOJIOMK.

He moxem 060cHOBaTh BEPHOCTD 3alIIC MHOT'OUJIEHOB B CTOJIOMK.

Durcauus npusunst 3ampyoHenus

Her npaBuiia 3anycy MHOTOWIEHOB B CTOJIOUK.

Ileav desmeavnocmu

ITocTpouts croco6 Ca0KeHUsT U BBIYMTAHUSI MHOTOWIEHOB B CTOJIOUK.

Dmaaon
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Onpenenenne CyMMbl MHOTOYWIEHOB

CYMMOfI MHOTOYWJICHOB HAa3bIBACTCA MHOIOWJICH, YJICHaAMM KOTOPOI'O
ABJIAIOTCA BCC YWICHBI MHOTOYJICHOB CJIaracMbIX, B3ATbIX C MX 3HAKaAMMU.

Ol'lpe):leJIeHI/le MHOTI'O4ICHA, MPOTHBOMOJJO0KHOI0 JAHHOMY MHOIO4JICHY

MHorouJieH Ha3bIBaeTCsI TIPOTUBOITOJOXKHBIM UCXOJHOMY, €CJIM €I0 CyMMa
C UCXOOAHBIM MHOTI'OYJICHOM paBHa HYJIIO.

Onpez[eﬂemle Pa3HOCTH MHOIO4JICHOB

Pa3HOCTBIO MHOTOWIEHOB HAa3bIBA€TCSI MHOTOYWJIEH, PaBHBIA CyMMe
YMEHBIIAEMOI'O 1 MHOTOYJIEHA, ITPOTUBOITIOJIO>KHOT'O BLIYMTAEMOT'O.

AJITOPUTM CJI0KEHHS MHOTOUJIEHOB «B CTOJIOMK»

1. 3amcaTh MHOTOYJICHBI B CTAHOAPTHOM BUIIC.

2. 3amucaTb MHOTOWIEHBI «B CTOJIOUK» TaK, YTOOBI MOMOOHBIE YJIEHBI
CTOSUTH TIOf, TOTOOHBIMM (€CTV OHU €CTh).

3. CJ1oXUTb MO «CTONO1IaM» MOTOOHBIE CJTaraeMbI€ U 3aMKcaTh MOJyYEeHHbIE
pe3yJIBTaThI.

4. 3anucarb UTOTOBbIIA MHOTOUJIEH.

A.TII‘OpI(ITM BbIYMTAHUSA MHOTOUWIEHOB «B CTOJIOHK»

1. 3amucaTh MHOTOYJIEHBI B CTAHAAPTHOM BUJIE.

2. 3aMeHUTHh MHOTOWICH-BBIYUTAEMOE IIPOTUBOTIOIOKHBIM EMY.

3. 3anucaTb MHOTOWIEHbI «B CTOJOMK» TaK, 4YTOOBI MOAOOHBIE YJIEHBI
CTOSUTH TIOf, TOTOOHBIMM (€CI OHU €CTh).

4. C0XWTH O «CTOJOaM» ITOAOOHbBIE CIaraeMble U 3alTUCaTh OJyYEHHbIE
pe3yJIBTaThI.

5. 3anucaTh UTOTOBbIi MHOTOUJIEH.

Ypok. Cnoxenue u Borantanue Maorowienos (PK)

OcHoBHbIE cojiepKaTeIbHbIe HeJIn:

1) opraHu30BaTh CaMOKOHTPOJIb YCBOCHUS ITOHSTHI OMHOYJIEHAa, MHOTOYJICHA,
CTaHAAPTHOTO BUA, CTETIEHW, CBOOOIHOTO M CTApIIIeTo WIEHOB MHOTOWIEHA;

2) opraHu30BaTh CAMOKOHTPOJIb YMEHUS BBIYUCISITH CYMMY M Pa3HOCTh MHOTOY-
JICHOB; CPaBHUBATh BHIPAXXCHUs Oc¢3 BHIYMCIICHUIA; pelllaTh 3aJaydl Ha JacTH;
HCIIOJIb30BaTh CBOMCTBA IEJIMMOCTH MPU pELICHUHU 3a1ay.

PaCCMOTpI/IM peII€HNE HEKOTOPBIX 3aJaHUN.

Ne 155 (1)
A+B=(®+a-3)+(—a*+6)=a*+a—-3—-a>+6=a+3.

Ne 156 (1)
P+ (-0)=2x—4x+ 1)+ (—x*+6x)=2x>—4x+1—-x*+b6x=x>+2x+ 1
P-O0=2x—-4x+1)—(—-6x)=2x*—4x+1-x*+t6x=x>+2x+ 1

Ne 157 (e)
A+B=037—422+57—6)+ (3 —4z+ 52— 67°) =
=32 —-42+5z—6+3—-4z7+52 -6 =
=-37+7+7-3;
A—B=0G7—47+57-6)—(3—4z+ 57— 67) =
=32 —-42+5—6—-3+47-52+67=

=92 -922+9z-9
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132

Ne 159
6)A+B=(5—"Tab+ 30>+ 2a* + (Tab—-2+ a?) =
= (2a*+ 30> — Tab + 5) + (@> + Tab —2) =
N 2a* + 302 — 7db + 5
a’ + Jab— 2
3a*> + 3p2 +3
B)A+B=3a>+3b*+3
A+ B=(6p>+6pqg— (7 +4q%) + (8 + 3¢° — (5p> + b6pq)) =
= (6p> +6pg —7—4¢") + (8 + 3¢* — 5p* — bpq) =
= (6p° — 4¢* + 6pg —7) + (=5p* + 3¢* — 6pq + 8)
— A4+ opg—7
—5p2 + 3> — bpg + 8
PP— & fl=p—g+1
r) A+ B= (3m?+ Tm*n — 9n’m — (5m*n — 2m?)) + (6n*m — (5m> — n*m))
A+ B=(3m?*+ Tm*n — 9n’m — 5m’n + 2m?) + (6n’m — Sm* + n’m) =
= 2m*n — 9mn* + 5m?) + (Tmn* — Sm?)
2m*n — 9mn* + Sm?
Tmn?> — Sm?
2m*n — 2mn?
Ne 161
0) P— Q= (9p*—Tpq —6¢* — 4p>) — (7p* — Spq — 4q° — 2p?)
= (5p* — 64> — Tpq) — (5p* — 4¢* — 5pq) = (5p* — 64° — Tpq) + (=5p* + 4¢* + 5pq)
4+ =64 —Tpq
=5+ 4>+ 5pg
—2¢° = 2pq
B) P—Q=—-2¢"—2pq
P—0=(—2n*+4)+ 6m?>—3mn) — (5m*>*—3mn — 3 —n?) =
= (=2n*—4 + 6m?> — 3mn) — (5m* —3mn — 3 —n?) =
= (6m*>—2n* —3mn —4) — (5m>—n> —3mn —3) =
= (6m? —2n> —3mn —4) + (=5m* + n? + 3mn + 3)
6m? —2n> —3mn — 4
—Sm*+n*+3mn+3
m? — n? —l=m—n—-1
r) P— Q= (2a* + 5a*b — 3a*h>— (ab* + b*)) — (4a’b — 2a’h* — 2a*) — b*(a + b?))
P— Q= (Q2a"+ 5a’h — 3a*h* — (ab*+ b*)) — (4a°b — 22’ — 2a*) — b*(a + b?)) =
= (2a* + 5a*b — 3a’b* — ab? — b*) — (4a*b — 2a’b* + 2a* — ab®>— b*) =
= (2a*— b4 —3a’b> + 5a*b — ab?) — (2a* — b* — 2a’b* + 4a*b — ab?)
(2a* — b* —3a*h*> + 5a*b — ab?) + (=2a* + b* + 2a’b* — 4a*b + ab?)
/2a4//b“/ 3a%h? + 5a%h —at?
20 B 20% — Ag’h gt
2b2 + aZb

+

Ne 162 (a)
A(Xx+2y+t) - x—-2y—-2)—(y+tz—x)tx-2y+t)—(xt2y—2)=
=ttt (x++t)+t -2 -)+ (-t +t(x—2y+2)
X+ 20t
A +29+7
+ X2
xX—2+tz
—x =y +z
x—2y+3z



Ne 169

a) Yucno 9 6osbliie UK paBHO 5 92>5;

6) Yucio 48 xpatHo 6. Yucno 6 genurenn ynucna 48 481 6;

B) Yucio b Ha 12 MeHblIIe Yncia a a=b+12;b=a—12
r) Yucno y B 3 pa3a 0oJjibliie 4ncia x y=3x

1) Monyib uncesn 7 u —7 paBHBI 7 |71=|-7|=7

¢) OTHOIIICHNE YKCEII M U 1 PAaBHO % % = %

X) % yucna d paBHO YHUCIY C d=c

3) 35% 4ucna t paBHO YKCITy k 0,35t=k

Ne 170

2) Clatby . 1 _ Ta (a—b) _ 1 .
@BH@th  @=b a (@a—bya+bh)y-Jaa+tba (@+by’

6) (c+d) 32c+d) . 3Qc+d) _ (ctd):3Qctd)-(ctd)c—d) — c+d.
—dy  (ctd) “(ctdc—d) (c-dc—-d(ctd)-3Q2+d) c—d’

B) (4mn +4n) . S5n(8m + 8) . S(Im—="Tn) _
(Bm +2n) * (bm — 4n)(m — n) 14n

— (4mn +4n) - (6m —4n)(m —n) - 5(Im —Tn)
(3m +2n) - 5n(8m +8) - 14n

—4nm+1)-23m—=2nYm—n)-5-7(m—n) — 5(m—n)(m—n)
(Bm +2n)-4n-8(m +1)-14n ;

r) (p—2q) . 14p(10p + 5¢) . 1(6g—12p) _
Q2p+q) (14g—-Tp)2p*—pg) 3

(p—2q9)-70p2p +¢q) -3 5
T +a) - Ipa—p)-R2(g-2p) T2 T )

Ne 172 (a, 1, €)

a)3kM256 M9 cM + 5kM4215M 97 ecM =3 kM 256 M9 cM + I kM 215 M 97 cm =
=12kmM 471 M 106 cM = 12 kM 472 M 6 cM;

r) 15kr7158 1 — 1356+ 711368 r=22kr 158 r— 1 kr 356 r + 700 kr 368 r =
=21 kr 1158 r—1kr356r+ 700 kr 368 r=722xr 1170r 723 xr 170 1;

e) 7am? 127 cm?+ 4 a 329 nm? 91 cm? =4 a 336 am? 218 cm? =4 a 338 om 218 cm?

Ne 173

a) [Ipenrmnosoxum Takoe YUCIO0 €CTh, a 3HAYuT: 12n+ 11 =18m + 1

IIpeobpasyemM paBeHCTBO:

18m—12n=11—-1;

18m — 12n = 10.

JleBas yacTh paBeHCTBA IEIUTCS Ha3, IpaBas Ha 3 He AeJIUTCS, T.€. Hallle ITPEIITo-
JIOXKEHHME HEBEPHO, TAKOTO YKCJIa HE CYIIECTBYET.

0) I1peamnonoxum Takoe YUCIIO eCTh, a 3HaUuT; 9n + 7 =27m + 13

IIpeobpasyemM paBeHCTBO:

n—-2Tm=13-17;

9n —27m = 6.

JleBast yacTh paBeHCTBa AeJUTCS Ha 9, MpaBasi Ha 9 He AeUTCH, T. €. Hallle TIpeAIo-
JIOXKEHME HEBEPHO, TAKOTO YKCJIAa HE CYIIECTBYET.

Ne 174
a)A+B=(4—2xy+ 52 —3y) + (4 - 3xy + 2> — 2);
A—B=(4—2xy+ 52— 3y*) — (4> — 3xy + 2)* — 2);

133



5x2—3yP—2xy+ 4 +5)c2—3y2—2xy—|-4
4x2 + 292 — 3xy — 2 —4x? — 2y + 3xy + 2
Ox?—y*—5xy+2 X2=5+xy+6
B—A=—-x*+5—xy—6
0) A+ B=3a’>—5ab— (b*—2)) + (5a*+ 7ab + 1 — 3b?);
A—B=0Ba?—5ab—b*+2)— (5a*+ Tab + 1 —3b%);

3a2 — b2 —5ab+ 2 362 — b?—5ab+2
t s 3p 4+ Tab+ 1 Y se 3 —Tab—1
Sal —4b’+ 2ab +3 P+ 20— ab T 1
B—A=2a— 26+ 12ab — |

Ne 175
a)P+Q+R=Cp’—p’q+4pg>—5¢° + 1) + (=2p> + 6p*q — 3pg® + 2¢° + 3) +
+ (=P’ + 2pq + pg* — 4¢° - 5)
3p° = 5¢° —plq + 4pg’ + 1
+ —2p*+ 24>+ 6p’q —3pg* + 3
P’ =44+ 2+ pg— S
=7¢* +7p’q + 2pg* — 1

0) P—Q—R=(3p’ —p’q +4pg* — 5¢° + 1) — (=2p* + 6p’q — 3pq* + 2¢° + 3) —
—(=p* + 2p’q + pg* — 4¢° - 5)
3p*=5¢* —pq + 4pg’ + 1
+ 2p°—2¢°—6p’q+ 3pg® -3
P 4q —2p’q —pg*t 5
6p’ — 3¢’ — 9p’q + 6pg*> + 3

Ne 176
K—M+2N=
=(a—3c—Qa+t3c)—Ba—4c+QRa—c)+2Ba+4c—3—R2a+3c—-3))=
=(a—3c—2a—3c)—Ba—4c+2a—c)+2Ba+t4c—3—-2a—3c+3)=
= (4a — 6¢) — (5a — 5¢) +2(a +¢) = (4a — 6¢) + (—5a + 5¢) +(2a + 2¢)

4a — 6¢

+ —5a+5c
2a + 2c¢

a+tc

I1. 4.2.4. YMHOJ>XEHWE MHOI'OYAEHA HA OAHOYAEH
OcHOBHbBIE COA€epsKaTeAbHbIE LIEAN:
1) cpopmupoBamb npegcmaBAenue O npou3Bege-
HUU OgHOYAEHA HA MHOT'OYAEH;
2) cpopmyaupoBamb NPABUAQ YMHOKEHUSI OGHOU-
AeHa HA MHOTOYAEH;
3) mpenupoBampb yMeHue 3anuchlBaAmMb YMBEPXK-
geHusl HQa MameMamu4eckoM s3blKe, peulams He-
paBeHCmBaA, UCNOAb3YS KOOPGUHAMHYIO NPAMYIO,
pewams 3agayu HA NPOUEeHMbl U gBUKEHUE.

Oco0eHHOCTH H3YYeHHs YIeOHOT0 ComepKAHUS

IIpy u3ydyeHMM ITyHKTa BBOIUTCS OMNpEAC/ICHME IPOM3BEACHUs OTHOYIECHAa Ha
MHOTOYJICH, HEIMOCPEACTBEHHO M3 KOTOPOTrO CJISHyeT MPAaBWIO YMHOXCHUS OTHOYJIE-
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Ha Ha MHOTOUYJIeH. YTOOBI TOATOTOBUTH yUalIuxcs K (hOpMYIMPOBKE NTAHHOTO MpaBUia
C HUMH CJIeyeT TOBTOPUTD PACIIPENETUTENIbHBIN 3aKOH YMHOXEHUSI.

B maHHOM MyHKTe yJaluecs: y9aTcsi yMHOXaTh MHOTOUJIEH Ha OMHOWIEH (MJIU OJ-
HOWIeH Ha MHOTOUJIeH). [Tpr 9TOM OHU 3HAKOMSITCSI C 3aITMChI0 YMHOXEHMSI OTHOWIEeHA
Ha MHOTOWIEH «B CTOJIONK».

Yyanimecsi TPUMEHSIIOT TPABWIO YMHOXEHWSI OJHOYJIEHA Ha MHOTOYJIEH
JUTSE  YIIPOLIEHUST BBbIPAXEHWI, JOKa3aTeIbCTBA TOXAECTB, PEIICHUS ypaBHEHMUIA
(NeNe 190, 192), ynipoiiieHUsI MaTeMaTUYECKUX MOJIEJIEl, TIOJyYeHHBIX MPU PElIeHUN
3anay (Nel89, 193).

[pu BeimotHeHNU Ne 191 yyainuecst 3HAKOMSITCSI ¢ METOIOM 3aMEHBI ISl paliio-
HaJIU3a1uy peoOpa3oBaHUil BhIpaKEHUS.

YPOK. YMHOXKeHHe 0THOY/IEHA HA OJHOYWIEH

Hoeoe 3nanue

AJITOPUTM YMHOXK€EHMsI OMHOYWIEHA Ha MHOTOWIEH B CTOJIOUK.

Axmyaauzayusn

Tloemopump: pacrpeieIUTEIbHOE CBOMCTBO YMHOXKECHUSI.

3aoanue na npobnoe detlicmeue

Haiit npon3BeieHre OMHOYIEHA HA MHOTOWIEH, 3aII1CaB IIPOM3BENECHIUE B CTOIOMK.
Dukcauus 3ampyoHenus

He cMoryu 3amucarh npou3BefeHNe OAHOYIEHA HA MHOTOYJIEH B CTOJIOUK.
Durcauus npusuns 3ampyoHeHus

Her anroput™ma 3amucu mpoM3BeIeHUS OHOYIEHA Ha MHOTOYJIEH B CTOJIOUK.
Ileab desmeavnocmu

ITocTpoUTh AJITOPUTM 3aITMCH ITPOM3BEAEHNSI OMHOYIEHA HA MHOTOYJIEH B CTOJIOUK.
Imaaon

Crnioco6 HaxXoXIeHUs TPOU3BENEHNS OMHOYIEHA HA MHOTOWIEH B CTOJIOUK.

PaccMoTpuM penieHre HEKOTOPBIX 3aTaHMA.

Ne 186

mm-(m+n)—2m-(m—n)=m-m+m-n—2m-m-—2m-(—n)=
=m?>+ mn —2m?* + 2mn = —m> + 3mn

e)3x-Bc—d)—2¢- 5x—d)y=3x3c—3xd—2c 5x—2¢c (—d) =
=9¢x — 3dx — 10¢cx + 2¢d = —cx — 3dx + 2cd

X)3p-(p+4q) —4q - Bp—q@)=3p-pt3p-4q—4q-3p—4q9 (—q) =
= 3p? + 12pq — 125G + 4¢* = 3p* + 4g?

3)—2a-(5b—a)+5b-(b+2a)=-2a-5b+2a-a+5b-b+5b-2a=
= —10ab + 2a* + 5b* + 10ab = 2a* + 5b*

Ne 187

a) (2x— 6y +6) (—x) + 2y (=3x — 4y — 8) — 8y(y — 2) =
= 232 +65y — bx —65%y — 82 — 16y — 82 + 16y = —2% — 16)2 — b

B) (3P = (5p+3)) (=p) +(p*+(p+ 1)) (=2p) +p’(p—-3) =
=@ =5p=-3) pt(p+tpt1) (=2p +p2(p—3)=
= _3p) + 50 £33 + 2P — 2> — 2p + pP =3p = 3p> — 2p;

r) (—4a> — 6a — 8) - (—4-a) + (-a) (-8a> — 16a — 32) + a(a + 5) =
=20+ 3+ 40 -2 — 48> — 8a+ @* + 5a=a

Ne 189

a) (m + n) - 2k = 2km + 2kn (M?);

6) 5a-3b- (a+ b) =15a% + 5ab* (M),

B) (m+n)- p= mp+ np(Km);

r) 3x- (x+y)=3x>+ 3xy (1.).
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Ne 190 (a, 0)

a) 5x(3x —2) + 2(x — 3) — 3x(4x + 4) = 3x* + 14;
15x — 10x + 2x — 6 — 12x* — 12x = 3x2 + 14;
3x? —20x — 6 = 3x% + 14;
3x? —3x2—20x =14 + 6;

—20x = 20;
x=-1
Omeem: {—1}.

6)4a(l —3a + a®) — 2a(5 — 4a + 2a*) + 2a(2a — 5) = -8;
4a — 12a®> + 4a> — 10a + 8a®> — 4a® + 4a* — 10a = -8;

—16a= -8

a=0,5
Omeem: {0,5}.
Ne 191 (6)

4x(6x> + 9x — 27) — 24x(6x* + 9x — 29) + 20x(9x — 25 + 6x?)

t=9x — 25+ 6x?

4x(t — 2) — 24x(t — 4) + 20xt = 4xt — 8x — 24xt + 96x + 20xt = 88x
Ecmnx=2,1088-2=176

Ne 192 (a)
Sx—4 _ 16x+1.

2 7
7(5x —4) =2(16x + 1);
35x — 28 =32x + 2;
35x —32x =2+ 28;

3x = 30;
x=10
Omeem: {10}.
Ne 193 (a)
KomuectBo | Exennesno | Koamuectso
Bruio ExenneBno N .
Hel OTIpyXKAaJH, Ji1: (371
caxapa, T | 3aBO3WJM, T
npuBO3a T OTIPY3KH
| 21 9 X 5 21_;“%
11 18 12 X 10 184{_012)6
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ITo ycioBuio 3amaym caxap € IEPBOrO CKjIaga OTTPYXalu KJIMeHTaM Ha 6 mHeit
JIOJIBLIIE, YEM CO BTOPOIO:

20+ 9x _ 18+ 12x 4 .
5 0 16

2(21 + 9x) = 18 + 12x + 60;

42 + 18x =178 + 12x;
18x — 12x =78 — 42;
6x = 36;
x=6,6€N.

Omeem: 6 THEN 3aBO3UIIN caxap.

Ne 202

a) —2m - (m*+ 6m3 — 3m?) — (—4m?) - 2m> + 3m?> — 4m) =
= (=2m° — 12m* + 6m3) — (—8m’> — 12m* + 16m3)




IlepBbiit criocob:
=2m> — 12m* + 6m> +8m°> + 12m* — 16m* = 6m’® — 10m*
Bropoii ciocob:
+ =2m’> — 12m* + 6m?
8m> + 12m* — 16m*
6m’ —10m?

0) (—4b*+2b — 3) - (=2b%) + (=2b%> + 3b> + 2b) - (=3b) =
= (8b*— 4b> + 6b%) + (66> — 9b* — 6b?)

IlepBHBIil c1OCc00:

8b* — 4b* + 66 + 663 — 9b* — 66> = —b* + 2b°

Bropoii cnocob:
8b* — 4b° + 6b2

T _opt+ b7 — 612
bt + 2
Ne 203

a) (2a + 3¢) - 5b = 10ab + 15bc;
0) (2x +y) - 3z=6xz+ 3yz

II. 4. 2. 5. YMHOJXEHUE MHOTOYAEHA HA MHOT'OYAEH

OcHOBHbBIE COA€eprKaTeAbHbIE LIEAN:

1) cpopmupoBame npegcmasBAenue O npous3Bege-
HUU MHOTOYAEHOB;

2) cpopmyaupoBampb NpaBUAAd YMHOKEHUSI MHO-
TOYAEHOB.

Oco0eHHOCTH H3YYeHHs YIeOHOT0 COmepKAHUS

IIpn M3yyeHN IMyHKTa BBOOUTCS OIpeAesIeHNe MTPON3BEeIeHMs TBYX MHOTOYJIC-
HOB, HETIOCPEACTBEHHO M3 KOTOPOTO CJIeAyeT MpaBUIO YMHOXEHWS] MHOTOYJIEHA Ha
MHOTOYJIEH.

7151 OTKPBITHS IIPaBUJIa yMHOXEHUSI MHOTOUICHA HA MHOTOWIEH Y4Yallluecst MOTYT
MPEJIOKUTD PA3IMYHBIC CTIOCOOBI:

* CBECTM HEM3BECTHBIN CIOCO0 K M3BECTHOMY, OO03HAYMB MHOTOWIEH OYKBOU M
BOCIIOJIb30BaThCsI U3BECTHBIM IPABUIOM YMHOXEHHSI OMHOYWIEHA HA MHOIOWICH

* WCIIOJIb30BaTh FTEOMETPUYECKYIO MOEb (ILIOIIAAb IIPSIMOYTOJIbBHUKA CO CTOPO-
HaMH’, COCTaBJICHHBIMU U3 IBYX YacTeil).

Yautenb MOXET TIPEIJIOKUTh peain30oBaTh B Kjlacce 00a BapMaHTA: pa3jiMuHbIC
IPYIIIbI PeaIn3yIoT pa3Hble IPOEKThI ¥ IIPUXOIAT K OJHOMY 1 TOMY Xe BbIBOIY. B MeHee
MOATOTOBJICHHOM KJIACCE MOXHO BOCIIOJIb30BAThCS TOJIHKO OMHUM M3 BApUAHTOB IPO-
€KTa OTKPHITHSI.

YToOBI MOATOTOBUTH YUYAIIUXCS K OTKPBITUIO JAHHOTO IIpaBUJIa ¢ HUMHU CJeAyeT
TIOBTOPUTH MPABUIIO YMHOXEHMS OTHOWICHA HA MHOTOWICH, YCTAHOBJICHHOE B IIPEIBI-
OyLIieM IyHKTe. 11l BOSHUKHOBEHMS «UIEW» UCIIOIb30BaAHMS T€OMETPUIECKON MOJIETHA
HYXHO aKTYyaJIM3UpOBaTh (DOPMYILy HAXOXACHUs TUIOLIAAM IIPSIMOYTOJIbHUKA, JJISI 3TOIO
MOXHO IPEII0XUTD yYALIUMCsI PEILNUTD 3a7auy: «3alUILKTe BbIpaXKeHUeE ISl HAX0X/Ie-
HUS TUIOMIAAM TTPSIMOYTOJIBHUKA CO CTOPOHAMM C U a + b».

[Tpu n3ydyeHNU TaHHOTO ITyHKTA Y yYaIuxcs (popMupyeTcs: yMEHHUe IIepeMHOXKaTh
MHoOTrowIeHH!. [1py 3TOM OHU 3HAKOMSITCS € 3aIIMCHI0 YMHOXKXEHIS MHOTOYJIeHa Ha MHO-
TOWIEH «B cTonbouk» (Ne 219).

[Tpu BeimonmHeHuy 3ananuii NeNe 219 (a—r) — 220 (a—r, J1, M) yJaIipecst TOTOBSITCS K
M3y4YEHUIO ciiemytoliero naparpada «PopMyibl COKpallleHHOTO YMHOXeHMsI». [1py BBITION-
HeHun NeNe 219 (a—r) crieyeT monpocuTh ydaluxcst TPOYMTaTh MOJyYeHHbIE B pe3yJIbTaTe

137



TIpeoOpa30BaHMIl BRIPAXKCHMS, HATH OOIIMIA IMPU3HAK IOIYYeHHBIX ITOCTIe IIpeodpa3oBa-
HUS BRIPAKEHMI (IBYWICHB!, WICHBI KOTOPHIX SIBJISIIOTCS OMMHAKOBBIMU CTCTICHSIMI), HAWTH
JIIITHee cpeay HUX (cymma KyooB). [lepen BemmomHeHreM Ne 220 (a — 1) OyeT IToIe3HbIM 00-
paTUTh BHUMaHUE YJallXCsl Ha TO, KaK 3alyCaHbl IPOU3BEACHUS, IIPEIOKUTD X IIPABUIb-
Ho npouunTath («KBagpar cymMBL...», «KBampat pa3HOCTH...»). ITociie Toro Kak mpousBeIcHUs
OyIyT BBIMMCIICHBI, MOXXHO IIPEUIOKUTD ITPOAHATM3KPOBATh ITOJYYEHHBIEC B Pe3yJIbTaTe Ipe-
00pa3oBaHUii BbIPAXKEHUSI U OTBETUTH Ha BOIPOC: «YTo MHTepecHOro Bbl 3aMeTun?» Eciu
yJalmecs 3aTpyIHSIIOTCS C BBISIBJIEHUEM 3aKOHOMEPHOCTH, MOXKHO MPEIJIOXKUTh CIICIYIOIIEe
3aJIaHNE; BBISICHUTD, YeM TTOXOXH MOJTydeHHbIE BhIpaxkeHus. Ha maHHOM 3Tarie qocTaTouHo,
YTOOBI yUaIllMecst 3aMETUITU, YTO, B KaXKIIOM M3 3THX CTydaeB MOTydeHHbI MHOTOWIEH COCTO-
WT U3 TPEX OMHOWIECHOB, IBa U3 KOTOPBIX KBA/IPATHI, a TPETUiA HeT. CUITbHBIE yJalliecss MOTYT
yKe 4aCTUYHO C(hopMy/TMpOBaTh TIpaBWiia BO3BEIECHNS AByYIeHa B KBAApaT. AHAIOTMIHYIO
paboTy MOXKHO TTPOBECTH, BHITIONHSIS 3amaHvie Ne 220 (71, m).

VYyarecs: IpUMEHSIOT IIPAaBUJIO YMHOXEHHSI MHOTOUICHOB ISl pellleHUs ypaB-
HEHMI, YIIPOIIECHNUsI BRIpaKEHUI, MoKa3aTeabcTBa ToXaecTB (NeNe 222—227), mpu pa-
0oTe ¢ MaTeMaTUYeCKUMU MomesssMu 3amad (Ne 221).

IIpu pemrennn ypaBHeHuit B Ne 226 yganiyecst mpoJo/KaloT ocBaBaTh METOJI, 3a-
MEHBI IJISI PAallMOHAIM3aLMKU IPeoOpa30BaHUii BEIPAKEHMS.

IMocne u3yyeHUst JaHHOTO IMyHKTA YJalluecs MUIIYT KOHTPOJIbHYIO paboTy 0 CO-
JepXaHuio BToporo naparpacda riaBbl 4. [OTOBHOCTb K KOHTPOJIbHOU paboTe MOXHO
MPOBEPUTH, MCIIOJIb3YS pa3aes «3a1aqu 1isi CAMOKOHTPOJIS K TJ1aBe 4».

Ypok. YMHOKeHHE MHOTOYJIEHOB

Hoeoe 3nanue

AJITOPUTM YMHOXKEHNE MHOTO4JICHOB.

Axmyaauzauus

Iloemopums: aNTOPUTM YMHOXEHHUE OJHOYWIEHA HA MHOTOYWIEH.

3aoanue Ha npobroe deticmeue

Haiitu npousBeneHrne MHOTOYJICHOB.

Durcauus 3ampyonenus

MBI He cMOXeM HailTU TTPOU3BeeHIIe MHOTOYJIEHOB, WJIM HE CMOXeM 000CHOBAaTh
TOJIyYUBILEWCS PE3YIIbTAT.

Durcauus npusunst 3ampyoHeHus

Her anropurma npou3sBeieHUsI MHOITOYWIEHOB.

1leav deameavnocmu

[MocTpouThb afirOpUT™ IPOU3BEAEHUSI MHOTOYWIEHOB.

Imaaon

Cnoco6 HaXOXAEeHUS TPOU3BEACHUSI MHOTOUWICHOB.

Ypok. YMHOKEHNE OTHOY/IeHA HA MHOTOWIEH, YMHOXKeHue MHorowieHos (PT)

OcHoBHbIE cofiepXKAaTeIbHbIE LeH:

1) TpeHUpOBaTh YMEHWE HAXOAWUTh MPOU3BEACHUE ONHOYJIEHA Ha MHOTOWIEH U
MPOU3BeIEHNE MHOTOYWICHOB;

2) TPeHUPOBATh YMEHUE NCTIOJIb30BATh MTPaBUJIa YMHOXEHUST OMHOWIEHA HA MHO-
TOWIEH TIPU PELICHWN YPABHEHNI, HAXOXICHUN 3HAYEHNI MHOTOWICHOB, pe-
LIEHWU 3a/1a4Y;

3) TpeHUPOBATh YMEHUE BbITIOTHSITh IEACTBUSI CO CTETNEHSIMU, PELIATh HEPABEHCTBA,
UCTIONb3YS KOOPAMHATHYIO MPSIMYI0, PELIaTh 331a4M Ha TIPOLIEHTHI U ABWKEHUE.

VYpok. YMHOXKEHNE OTHOU/IEHA HA MHOTOWIEH, YMHOXKeHue MHOrouwieHos (PK).
IToaroroBKa K KOHTPOJIbHO padoTe

OcHoBHbBIE COZepKATETbHbIE IEJIN:

1) opraHu3oBaTh CAaMOKOHTPOJIb YMEHUS 3allUChIBAaTh MHOTOWIEHBI B CTaHAAPT-
HOM BUJE, YMHOXAaTh OMHOWIEH Ha MHOTOYJICH M1 MHOTOWIEH Ha MHOTOYJICH,
pelaTh ypaBHEHUS

2) TpeHUpPOBaTh YMEHME pellaTh 3ala4yl Ha YaCTU M HAXOAMUTh LieJIble pEeIIeHUS He-
PaBeHCTB.
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Ypok. Konrposannas padora (OPK)

OcHoOBHbIE coepKaTeIbHbIe HeJIH:
1) hopMupoBaTh CIOCOGHOCTD YYAIIMXCS K OCYILECTBICHMIO IIPOLIEAYPbl KOHTPOJIS;
2) ¢opMHpPOBATH CITOCOOHOCTD YIAIIMXCS K BBISIBJICHUIO IIPUYNH 3aTPYIHEHUI CO0-
CTBEHHOM JIeSITEJIbHOCTU
3) KOHTPOJIb 3HAHWIA, YMEHUI, HABBIKOB T10 TeMaM: « MHOTOWICHBI U ACHACTBUST C HUMU».
PaccMoTpuM pelieHre HEKOTOPBIX 3aJaHNiA.
Ne 218
) 2m—3n)(m—n)=2m-m+2m-(—n)—3n-m—13n-(—n)
=2m? —2mn — 3mn + 3n*> = 2m? — Smn + 3n?
e)(5p—29) (p+q)=5p p—2q p+5p q—2q q=5p* =2pq +Spq—2q* =
= 5p* + 3pq — 2¢%
X) (7a + 8b)(3a —4b) =Ta-3a+ 8b-3a+ Ta- (—4b) + 8b - (—4b) =
= 21a* + 24ab — 28ab — 32b* = 214> — 4ab — 32b°
K) (az + b2)(3a2 _ b2) =23 —a2- PP+ bp 32 —p 2= 3614—_02Q2 +3_02Q2 —p=
= 3a* + 2a’h> — b*
Ne 219
B) (a — b)(a® + ab® + a*b + )
IlepBblit cr1ocob:
=a*— a’b + a*’h?* — ab® + a’b — a’b* + ab® — b* = a* - b*
Bropoii cnocob:
a+ab>+a’h + b’
X
a—>b
at+ a’h* + a’b + ab’
—a’h — ab’ — a’bh> — b*
at+ a’h? —a*h’ — b* = a* - b*
X) (a*+ 2ab + 2b*)(a* — 2ab + b?)
IlepBoiit criocob:
=a*+ 2a’h + 2a*h? 2a3b — 4a’h* 4ab® + a’b* + 2ab’ + 2b* = a* + 2ab® — a?’b* + 2b*
Bropoii cioco6:
a’+ 2ab + 2
a’—2ab+ b’
at —2a’h + a?’b?
2a°h — 4a*h? + 2ab?
2a*b? — 4ab’® + 2b*
a‘*— a’b* — 2ab’ + 2b*
IlepBoiit criocod.
xt— 2%y + 5x3y? +2x3%y — 4x?y? +10xy° — x2y? + 2x)° — 5y =x* — 5yt + 12x)°
BTopoii cnocoo.

Sx3y* + 10xy* — 5y*
x* + 12xp3 — 5y*

Ne 220

1 pp—=3)p+2)=0@ =3p)p+2)=p'=3p° +2p’— 6p>=p*—p’ — 6p’;

)4 (1 —g)(g+6) = (4 —4¢")(g + 6) =4¢* — 4g’ + 24¢° — 244" = —4q> — 204" + 24¢’;
X) 2cd(2¢ — d)(d + 2¢) = (4c2d — 2¢d?)(d + 2¢) = 4c2d? — 2edP + 8c*d — 4c*d? = —2cd® + 8¢3d
n)(c—2)c=3)c—4)=(c*—2c—3c+6)(c—4)=(*—5¢c+6)(c—4)=

=3 -5+ 6c—4c*+20c—24=¢c>—9c2 + 26c — 24 139



Ne 221 (a)

att+(@a+7) - Qt+3—-0H=at+(@+7)(t+3)=at+at+7t+3a+ 2=
=2at+ 7t + 3a + 21 (xm)

Ne 222 (B)

(4p—2)3p—1)—33B —p) — 12p>=21;
1/252—6p—4p+2—9+3p—1/2/ﬁ2=21;

ZIp—7=21;

~Tp=21+7,

—Tp = 28;

p=-4

Omeem: {—4}

Ne 223 (a)

(x=3)x+4) —(x+6)(x—5) =@~ 3x+dx— 12— —6x+5x+30=18
Ne 226

a)(@>+3a+t4)(a®+3a+5) —(a>+3a+6)(a®+3a+7)=-22;
w=a*+3a+4

ww+1)—(w+2)(w+3)=-22;
YWy - dw— 6= 22,

—4w — 6 =-22;
—4w = -22 + 6;
—4w = —16;
w=4
a*+3a+4=4;
a*+3a=0;
a(a+3)=0;
a=0uma=-3
Omeem: {—3; 0}.

0) (X +5x—-3)XF*+5x+3)— (P +5x+HXP*+5x—-4)=7;

w=x2+5x+3

w—6w—w+DHw-7)=7,

y7—6w—/u/[—w+7w+7=7;

0-w+7=T7,

w — 11000€ Y1CJIo

x?+ 5x + 3 — IOJKHO IPUHUMATH JIIOObIE 3HaYEHMS IIPA OJHOM U TOM XK€ 3Haye-

HHMU X, TAKOI'O X HC CYLIICCTBYET
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Omeem: &.

Ne 227

a)P=4x’+3x+2; 0=4x>—-3x+2; R=x"—1
PO=(4x* +3x+2)(4x* —3x +2) =
=16x*+ 12X+ 8x? — 12X* — 9x? —6x + x> + 6x + 4 =
= 16x* + 7x* + 4;
POR=(16x*+7x* + 4)(x* — 1) = 16x° + Tx* + 4x* — 16x* — Tx’ — 4 =
=16x>—9x*—3x?—4

0)P=a*+a*+1;, OQ=a*+t1;, R=a*—a?
PO=(@+a+1)a*+)=a+at+a*ta*+a*+t1=a+a°+2a*+a*>+ 1
POR=(a*+a°+2a*+a*+ 1)(a*—a>) =
=g+ g+ 288 +a*+at—a" — @ — 2 — a* — a* =

=a2+ g% — g — 2



Ne 229 (a, B, ).
3aJIaHI/I€ BBITTOJIHACTCA Y IOCKX C KOMMCHTApHUEM.

a)x>3
I A I | | L | | | >
T I

£
Ne 230 (B, X).
B) —5<x<7

7

_
7

Ne 231 (omHy 3amady Ha BEIOOD yUUTESI)

a) I1yctb x kM paccrosiHue u3 CaHkTt-Iletepbypra 10 MoCKBbI, TOrIa g—o 4 BpeMs,

o o X
KOTOpOC ObLT B IIyTHN IICPBbLIN aBTOM06I/II[I/ICT, a BTopoun ObLT B Iyt 9_0 4. ITo YCJI0BHUIO

MN3BCCTHO, YTO BTOpOI7[ aBTOMOOMJIMCT ObLT Ha 1 yac MeHblIE:

X L_l.
80~ 90 ~
9x — 8x =720;
x=1720

Omeem: paccrosinue ot CaHkT-ITetepOypra no Mocksbl paBHO 720 KM.

Ne 234

a)(at+tbtc)at+tb—c)=a*+ab+actab+ b+ bc—ac—bc—c?=

= a*+ b —c* + 2ab;

6) (x+y—C)(x—y+C)=x2+}4{—%—xy—y2+§y+%+gu—c2=

= x2—y’—c*+ 2cy;

B) (p 29— 31)(p — 2q — 31) = p* — 2pf — 3pr+ 2pff — 4q” — 64 — 3pr+ 64 + 9 =

= p? — 4¢*> + 9 — 6pr,
r) (m+4n + 2k)(m — 4n — 2k) =

= m? — dyfn — 2ot + dpht — 16n° — 8kn + 2t — Skn — 4k =

=m? — 16n> — 4k> — 16kn

Ne 235

ab+ (a+5)(b—50)=ab+ ab+ 5b—50a — 250 = 2ab + 5b — 50a — 250 (p.)
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Ne 236

a)(Ix+ 1A +x)—8—=-3x=2x+5)(2x—5) +4x - 3;
Tx+1+7x—8—3x2=4x>+ 10x — 10x — 25 + 4x — 3;

7x+7_x2_—3_x2_—4_xz_—m§c+1%—4x=—25—3—1+8;

3x=-21;
x=-7
Omeem: {—T7}.

0)3(y+ H(y—2) +6=3y(1 +y) + 32 —y);
302 +y—2y—2)+6=3y+ 32+ 6 — 3y;
3P—3y—6+6=3)+6;
3y?—3y— 3y =6;

-3y =6;

y=-2

Omeem: {—2}.

Ne 237
a) (x—5)(x+7) — (x—3)(x+5)=x?—5x+7Ix—35—x2+3x— 5x+15=-20
6) 2y + )2y —5) + B+ 20)(7T—2y) =4p> + 2y — 10y — 5+ 21 + 14y — 6y — 4° = 16

Ne 244*

KonuyecTBo yepHbIx 1 6enbIx mapoB coctaBut 70 — 20 — 20 — 20 = 10. AcHo, yTo
10 1m1apoB 0IHOTO 1[BETA MOTYT OBITh TOJBKO KPACHBIMU, CHHUMU WJIU XKEJITHIMU.

PaccMoTpuM camblii HeOIAroMpUSITHBIN CiIydail: CHayajda BBIHYJIM BCE YEpHBIE
U Oesble mapsl U Mo 9 MapoB OCTaIbHBIX LIBETOB. Toraa BhIHYB CAEIyIONIUA 1map (OH
OyZleT CUHUIA, XeNThIi WU KPACHBIN), Mbl 00513aTeIbHO B cyMMe MoydyuM 10 1apoB
OITHOTO IIBETA.

Taxkum 00pa3oM, BbIHYB 13 Menika 10 + 9 - 3 + 1 = 38 mapoB, MbI TapaHTUPOBAHHO
noJlyyuM He MeHee 10 mapoB OTHOTO IIBETA.

Ne 245*

HpI/I OIMMCAHHBIX YCJIOBUAX CPbIBAHUEC JII0OOTO TUITIA HE MEHSIET YeTHOCTh OaHAHOB.
HOBTOMY, €CJIM U3HAYaJIbHOE YMCJIO OaHAaHOB ObLITO YETHBIM, TO HA 4yaO0-ACPEBE OCTAI-
C4d OOIMH aHaHacC, a €CJIKM YUCJI0 0aHaHOB ObLIO HCYCTHLIM, TO OCTAJICA OAUH OaHaH.

§ 3. @opMyIIbl COKPAIIEHHOTO YMHOKEHHUS

I1pu uzyuyenuu naparpacda GopMupyeTcs:

* YMEHME TPEeACTaBIsATh KBagpaT CyMMbl M Pa3HOCTU B BUIE MHOTOUYJIEHA; pa3-
HOCTb KBaJpaToOB, CYMMY M Pa3HOCTb KyOOB B BUJE MPOU3BEACHUS U HA00OPOT; Mpe-
00pa3oBbIBATh MPOU3BEACHUS MHOTOUYJIEHOB OIpeIeIEeHHOTO BUAa B pa3HOCTh KBaapa-
TOB, CYMMY M Pa3HOCTb KyOOB C TTOMOIIBIO COOTBETCTBYIOIIUX (DOPMYJ COKPAIIEHHOTO
YMHOXEHMUSI;

* YMEHUE MPeACTaBIsITh KyO CYMMBI M Pa3HOCTH B BUJ€ MHOTOYJIEHa CTaHAAPTHO-
ro BUJa U HA00OPOT; MPeoOpPa30BLIBATh MHOTOUJIEH OMpPENeIeHHOTO BUAA B KYO CYMMBI
WJIW Pa3HOCTH C TIOMOILLbIO COOTBETCTBYIONIENH (hOPMYJIbI COKPAILIEHHOTO YMHOXEHMS,;

* YMEHME MPUMEHSITH (POPMYJIbI COKPALLIEHHOTO YMHOXEHMS JIJ1s aaredpanyeckux
npeoOpa3oBaHUii, CBSI3aHHBIX C YMHOXEHHUEM, U JJIs1 palliOHAIU3aliM BEIYUCIICHU;

* YMEHHUE pacKIaablBaTh MHOTOUJIEHbI HA MHOXMTEIU CIAEAYIOIIMMU CIIOCO0aMMU:
BbIHECEHUEM 3a CKOOKM OOILEero MHOXUTENS, CIIOCOOOM TIPYIIUPOBKU, ¢ TTOMOIIbIO
(opmyn cokpallleHHOTO YMHOXEHMUS;

* YMEHUE IPUMEHSTH MPU Pa3IoKeHUU MHOTOUWIEHOB HA MHOXMTEIN pa3IUUHbIe
BCIIOMOTaTe/lbHbIe MPUEeMBbI, TaKMe KakK, MepecTaHOBKa cjiaraeMblx; MpeAcTaBlIeHUe
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YyjieHa MHOTOYJIEHA B BUJI€ CYMMBI UM Pa3HOCTU MTOJOOHBIX €My YJIEHOB, MprbaBieHue
Y BBIYMTAHUE OJHOTO U TOTO XE CJIaraeéMoro, BbIIECJIEHNE MOJTHOTO KBaapara;

* YMEHUE MPUMEHSITh Pa3J0XEeHUE Ha MHOXUTENIM [IJ1s aJiredOpanuecKux rmpeodpa-
30BaHUM, PEIICHU YPAaBHEHUI U PallMOHAIM3ALY BEIYMCICHUA.

I1. 4. 3. 1. KBAAPAT CYMMBI 1 PABHOCTHU (2 YACA)

OcHOBHbBIE COA€eprKaTeAbHbIE LIEAN:

1) popmupoBams cnocobrocms cmpoums (popmy-
Abl HG npuMepe nocmpoeHnus (popMyA KBagpama
CYMMBbl U KBagpama pasHocmu,;

2) mpeHupoBamb yMeHUE NpegcmaBAAmMb KBA-
gpam cymMMmbl (pa3Hocmu) B BuUge MHOTOYAEHA
CMaHgapmHoro Buga u Haobopom,

3) mpenupoBamb yMeHUEe UCNOAb30BAMb (DOPMYAL
KBagpama CyMMbl U KBagpama pa3Hocmu gAs pe-
weHuA ypaBHeHUll, HAXOKgeHUA 3HaueHus OyYKBeH-
HbIX BbIpAXKeHUull, cokpawenus gpobet,

4) noBmopumb: 3anUCh BbICKA3bIBAHUU HA MamMeMa-
muuecKoM sA3blKe; gelicmBus CO cmeneHaMU, peule-
HUe MeKCMOBbIX 3agad Ha pabomy.

Oco0eHHOCTH N3yYeHUs Y9eOHOTO COIePKAHNS

B manHOM IIyHKTE y4yaImuecst 3HAKOMSITCSI C TIEPBBIMM 13 (hOPMYJT COKPAIICHHOTO
YMHOXEHUS — (hOPMYJIOit KBaapaTa CyMMBI U (POPMYJIOil KBampaTa pa3HOCTH.

Jns oTKpBITHST TaHHBIX (POPMYJT YJaIIMMCS TIpeajiaraeTcsl BBISIBUTH 3aKOHOMEP-
HOCTH, KOTOpbIE CYIIIECTBYIOT IIPM BO3BeACHUM B KBaapat ABywieHa. [locie atoro yya-
muecs popmynupytot runotesy (Ne 248). ChpopMynupoBaHHYIO TUIIOTE3Y OHU MOTYT
MPOBEPUTH B IPyTIIIax.

YT10o0OBI MOATOTOBUTH YYAIIUMXCS K OTKPBHITUIO CJEAyeT aKTyaJu3upoBaThb ¢ HUMU
TIPaBUJIO YMHOKEHUSI MHOTOWICHOB M MTOHATHE cTeTieHU. CpeICTBOM OTKPHITHS MOXKET
TOCYXXWTh U TeOMEeTpUYEeCKasi MOJIeJIb KBapaTa, MpeioKeHHasT B yueOHUKeE.

BaxxHo mokazathb yJanmmcs ipuMeHeHre (opMyIt TS pallMOHATM3AIMY BbIYKCTIe-
Huit (NeNe 253—254). [1pu 4-4acoBoM IJIaHUPOBAHUY MOXKHO TTO3HAKOMUTH YJaITUXCSI C
MPaBUJIOM BO3BEICHMS B KBa[paT HATYpaIbHOTO YMCIa, OKAHIMBAIOIIETOCS Ha 5.

B 6osiee moAroTOBIIEHHBIX KJIaccax peKOMEHIyeTcsl pa3ooparh (DOpMyITy COKpa-
IIEHHOTO YMHOXEHMS IUISI BO3BEACHUS B KBaapar TpexwieHa (Ne 272), mo aHaJIOTUMN
yJammmMcsi MOXXKHO TIPEUIOKUTH BEIBECTH (hOpMYJTy KBaaparta yeTbipexwieHa (Ne 273).

Kpome Bo3BeaeHMs B KBapar ABy4YIeHa, C yUyallluMucs pa3oupaeTcs, Kak padbora-
€T OTKPbITast UMM (popMyJia «B 0OPAaTHYIO CTOPOHY» - OHM Y4aTCsl CBOpauyMBaTh TPEXUIECH
B KBagpaT aBywieHa (Ne 256), yyaTcsl IpUMEHSITbh HOBbIe (DOPMYJIbI JIJIsI COKpAILEHUS
anredopanyeckux apooeii (Ne 264).

BoinmonHenue Ne 257 roTOBUT ydyalluxcsl K BbIAEJIEHUIO MOJHOTO KBaapara. [lepen
BeIMOJTHeHMEM Ne 266 citenyeT BCOMHUTD, KaK yJalrecst BRITTOTHSIIN Ne 257 (a).

ITocie Toro Kak y4Janidecst HaydaTcsl IPUMEHSI T HOBBIE (DOPMYJIBI B TIPOCTEHTITX
CIyJasix, OHU TIPUMEHSIOT UX HapsAy C YKe M3BECTHBIMH CIIOCO0aMU TIpe0o0pa30BaHMA
(Ne 258, 260).

Hnsa ¢dopMupoBaHUS YMEHHUS IPUMEHSTH (POPMYIIBI COKPAIICHHOTO YMHOXKEHUS
B Y4eOHHMKe ITIpeiaracTcsl MeJIBIi IepedeHb 3aJaHunii, KOTOPhIe IPEIIojaralT J0Ka-
3aTEJIBCTBO TOXIECTB, HAXOXICHNE 3HAYCHUI BBIPAKEHUI, COCTaBICHUE U PEIICHUE
ypaBHEHUM. YUMUTEJb BBLIOMpPAET U3 HUX T€ 3aJlaHNsI, KOTOPhIE CUUTAET 1IeJIECOO0Pa3ZHBIM
BBITIOJTHUTD C YYaIlMMUCS.
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JICH.

HOB:

Vpok. KBaapat cymmbl 1 pa3sHOCTH

Hoeoe 3nanue

DopMyITEI KBaipaTa CYMMBI M PA3HOCTH.

Axmyaauzauus

Tloemopums: TIOHITUE CTEIEHU, MPABWIO YMHOXEHUS MHOIOYWIEHa HAa MHOIOY-

3aoanue na npobnoe delicmeue
BosBenuTe nBy4YsieHbI B KBaapaT, HE MCIIOJIbL3Ys ITpaBujia YMHOXEHUS MHOTo4Ie-

a) (a + by’ 0) (a—b).
Dukcauus 3ampyonenus
MBI He CMOIJIM BO3BECTH ABYYJIEHBI B KBaApaT, HE MCITIOJIb3Ys MpaBuia yMHOXeE-

HHA MHOTOYJICHOB.

Durcayus nputunsl 3ampyoHenus

Her HOBOTO ITpaBmIa BO3BEIECHUS B KBaApaT CYMMBI (Pa3HOCTH) BRIPAKEHUIA.
I]eav desmeavnocmu

ITocTpouTh HOBOE MPABUJIO BO3BEAEHUS B KBaApaT CYMMBI M Pa3HOCTH JBYX BbI-

paxKeHU.

Imaaon

CI)opMlea KBaJIpaTa CyMMbI

KBanmpaT cymMMbl IBYX BbhIpaxk€HUII paBeH KBaapaTy MepBOIO BbIPaKEHUS
ILTIOC YIBOCHHOE ITPOU3BEACHUE TIEPBOI0 BHIPAXKEHHSI U BTOPOTO BhIpaXKe-
HUSI TUTFOC KBAaIpaT BTOPOTO BEIPAXKCHMSI.

(a+ b)*=a*+ 2ab + b?

®Dopmyrna KBaapaTa pasHOCTH

Ksampar pasHOCTH IBYX BHIpAXXEHMII paBeH KBaIpaTy IIEPBOTO BHIpaXKe-
HUSI MUHYC yIBOEHHOE IPOM3BEIEHNE IEPBOTO BBHIPAXEHMUSI U BTOPOIO
BBIPaXKEeHUS IUTIOC KBaJpaT BTOPOTO BhIPAKEHUSI.

(a—b)>=a*>—2ab + b?

Ypok. Ksaapar cymmsl u pasHoctu (PT)

OcHoBHbIE COZepKATeIbHbIE TEeJTH:
1) TpeHUPOBAaTh YMEHUE HAXOMUTHh KBagpaT CyMMBbI M pa3HOCTH BBIpaXKCHMUIA, 3a-

ITNCbhIBATb TpéX‘UIeH B BUIC KBaJApaTa CYyMMbI 1 pa3HOCTU Bpra)KCHPIfI;

2) TpeHUPOBaTh YMEHME UCITONB30BaTh (DOPMYJTBI TSI HAXOXKIESHUST KBaIpaToB UK -

CCJI, pCHICHUA ypaBHeHI/Iﬁ, HaxOXIEHUWS 3HAYEHU A BBIPAXEHUIA;

3) TpeHupOBaTh YMEHKE COKpAIaTh APOOH, CTPOUTh MaTeMaTUYECKIE MOMIEN 1 pa-

00TaTh C HUMMU.
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PaccMOTpUM MTpUMeEpHI peleHNs HEKOTOPBIX 3aIaHuUIA.

No 246

3amnucaThb BEIpaskeHUS:

a) KBaipaT CyMMBbI a U b: (a + b)? T) pa3HOCTb KBAIPaToB ¢ U d: ¢ — d?

0) cyMMa KBaipatoB a u b: a*> + b? J1) KBaJpaT CYMMBI X, y U Z: (x + y + 2)?
B) KBajpaT pasHocTU c u d: (¢ — d)>  €) cyMMa KBaipaTtoB X, y u Z: x> + )% + 22
Ne 250

a)(ct+d)y?=c*+2cd+ d%

0) (—m —n)>=(m+ n)*=m?>+ 2mn + n?

B)(p—q)=p"—2pq+ ¢

D (x+y)=@-—xP=y -2y +x



m)(—b+52=05-0*=52-2-5-b+b=25—-10b+ b*
) 3+k)1?=9+6k+ K
X)(—a—8)=(a+8)?=a’+2-a-8§+8=a’+ 16a+ 64
3) (r—42=r—8r+16

1) (2x — 52 = (20 — 2 - 10x + 25 = 4x2 — 20x + 25;

K) (3—72)?=9 —427 =497
m)2+32)?=4+2-2-3z+B32)?*=4+ 127+ 92

M) (— 4t — 1= 41+ 1= (407 +2- 41+ 1 + 1>= 16 + 81+ |
1) (=3b =492 = (36 + 17 = (3b) + 2 be ¢ 7= 90 + 2be + 4
0) (%x —Sy)2= %xz — 5xy + 25y?

1
— 2444
e 2+4a

_ Ayl s yp=(ly_». 1. 2=
m) (<20 + 22 = (- —2ap = Ly -2+ 2L 20+ 20)

P) Be 0= (30 +2- (30) " (3) + (3. =9 +2+ 55
Ne 252

D¢ =1)=@+1)=(@)y+2-¢ 1+ 1P=¢"+2¢+1;

o) 2a*+¢)*=Qa*?+2-2a*) - c+ 2 =4a® + 4a‘c + ¢

e) (B°—4d)*= (b*)> =2 b (4d) + (4d)* = b® — 8b*d + 164>

X) (=5m —n)?=Gm+n)?=>05m)*+2-(5m)-n+ (n)?=25m>+ 10mn’ + n'’;
3) (=Tk + P2 = (P— Tk = (P2 — 2 - Tk - P +(Tk)? = * — 14k + 49K

K) (=3a% — 5b*)? = (3a® + 5b*)? = (3a*)* + 2 - (3a?) - (5b*) + (5b%)% = 9a* + 30a’b* + 25b°;
p) (0,2mn* + 1,5mn?)? = (0,2mn*)> + 2 - (1,5mn?) - (0,2mn*) + (1,5mn?)?> =

= 0,04m?n® + 0,6m?n® +2,25m?n*.

Ne 253 (a, 1, €)

a)892=(90—-1)?=90>—-2-90-1+1=9100— 180 + 1 =8921;

r) 5012 = (500 + 1)>=500>+2-500- 1+ 1 =250 000 + 1000 + 1 =251 001;
e)11,12=(11+0,1)>’=11*?+2-11-0,1+0,12=121+2,2+ 0,01 =123,21.

Ne 256

B) X’ +4x+4=x*+2-x-2+22=(x+2)%

Ny —6y+9=y"—2-y-3+3=(y-3)}

n) 25p* + 20pg + 4> = (5p)* + 2 - 5p - 2q + (29)* = (5p — 29)°

e) 9s* — 12st + 42 = (35)> — 2 - 35 - 4t + (20)* = (3s — 21)%;

u) — 8ab + 4a* + 4b* = -2 - 2a - 2b + (2a)> + (2b)> = (2a — 2b)?;

) 16x* — 8x* + x2 = (4x?)? — 2 - 4x? - x + x* = (4x? — x)?

M) 4a’h* + 12a°h + 9a* = (2ab)> + 2 - 2ab - 3a*> + (3a®)* = Qab + 3a?)?

Ne 260
ny(7=2y)—=QC=y)P=Ty-2—O—-6y+y)=Ty—-2p’ =9+ 6y—y’ =
=_3p2+ 13y —9;
e)3z+2)2—2z2—3)=3(P+4z+4)—2+3z=32+12z+ 12 -2+ 3z=
=22+ 157+ 12;

3) k(5k + 4) — 3k (k + 7) = k(25k> + 40k + 16) — 3k> — 21k% =

= 25k3 + 40k* + 16k — 3k* — 21k> = 22k + 19k* + 16k;

1) (5 — 7a)* — (5a — 3)(4 — 3a) =25 — 70a + 492> — (20a — 12 — 154> + 9a) =
=25—70a + 494> — 20a + 12 + 15a*> — 9a = 64a*> — 99a + 37

K) 2(3 — 2x)(4x — 5) — 3(x — 8)2 =2(12x — 8x2 — 15 + 10x) — 3(x> — 16x + 64) =
= 24x — 16x? — 30 + 20x — 3x?> + 48x — 192 = —19x2 + 92x — 222;
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M) 2m(3m + 4n)* — 5n(3n + 4m)*> =
=2m(9m? + 24mn + 16n?) — 5n(9m?* + 24mn + 16n2) =
=18m>+ 48nm? + 32n’m — 45nm* — 120n*m — 80n* = 18m> + 3nm? — 88n>m — 80n>

Ne 262

a)a’—(a—2)*=16

a?—a*t4a—4=16;

4a —4=16;

4a=16 +4;

4a = 20;

a=>5

Omeem: {5}.

0) (v t4) — (v + 8)(y — 8) = 96;

Yy +8y+ 16— (*+ 8y — 8y — 64) = 96;
y2+8y+ 16 —y*—8y+ 8y + 64 =96;

8y + 80 = 96;

8y =16;

y=2

Omeem: {2}.

B) B3m + 5)(3m —5) — B3m — 1)2 = 10;

9m?+ 15m — 15m — 25 — (9m?> — 6m + 1) = 10;
9m?+ 15m — 15m — 25 — 9m?> + 6m — 1 = 10;
6m —26=10;

6m = 36;

m==6

Omeem: {6}.

) 3(z+2)+Q2z—1)?=7(z+ 3)(z—3)=28;
32+ 122+ 12+422—4z+1-7(%—9) =28;
722+ 8z+ 13 -7+ 63 =28;

8z+76=28;
87=28 —76;
8z =—48;
z=-06
Omeem: {—6}.
Ne 263

a) —(3a+2)(3a+6)+ (B3a+4)’=—(9a’> + 6a+ 18a + 12) + (94> + 24a + 16) =
=-9a>—6a—18a — 12 + 94> + 24a + 16 = 4;

6) (b + 4)(25b — 10) — (9 + 5b)* = 25b* + 100b — 106 — 40 — (81 + 90b + 25b%) =
=25h*+ 1005 — 10b — 40 — 81 — 90b — 25h% = —121

Ne 264

a) m+tn —__mtn _ 1
m*+ 2mn + n? (m+n)? m+n

6) Te+7d  _ Te=d) _ _ 7
A+ 2d+d? (c—d)? ctd

42+ 36xy +81)* _ (2x+9y)?
) 2x +9y T -9y = 2x+9

r) 16pg +9¢ — 3q(6p—3d) _ _ 3q
—30pg + 25p* +9¢? (6 — 3g)* 6p — 3q




Ne 267 (a, B, 1)

P+ 10p=(p 42 p 5+ 5) =5 =(p+ 5~

B) 251> — 9m?> + 40n + 16 = (251> + 40n + 16) — 9m? =

=((5n)>+2-5n-4+ 4 — (3m)>= (5n+ 4)> — (3m)?;

472 -9 —12z—18y=((29)*—2-2z-3+3)—-9—(By)*+2-3y-3+3)+9=
=(2z—3) = (3y +3)>.

Ne 276

a) OgHo uncio —x,x € Z, agpyroe —x + 2, (x +2) =7

Xx(x + 2) — npou3BeEHUE YUCEIT,

x(x+2)+1=x*+2x+ 1= (x+ 1)> — TOUHBII KBagpaT

0) x, x + 1 — nBa mocaenoBaTeNbHBIX YUCTIA

xx+ D)+ x+D)=x*+x+x+1=x>+2x+ 1= (x+ 1)> — kBagpar GOJbIIETO

qyucJia.

Ne 281

(a+b—c)Y=a*+b*+ (—c)*+ 2ab + (—2ac) + (=2bc) =

=a>+ b*+ 2+ 2ab — 2ac — 2bc
at+tbP+cc=(@+b—c)—2ab+2ac+2bc=5*—2ab—ac—bc)=25-2-3=19

Ne 286

a) —a’'b’ = (—ab)’;
6) 49m*n* = (Tmn)?;
B) 0,25x%°2> = (0,5xyz2)*;

e) 16x°y*z" = (2xX°y2’)%;
X) a’h*a’b* = (ab)?,
3) 32m*d*d>m = (2mn)’;

3
1 1

0D-—p'g’r’ =|=Zpgr |5 W =2Imere = (=3mqry

125 5
n) 81p*q'® = (3p’q*)*,; K) — m"2n8k'8n’ = (—m*n’k°)>.
Ne 287

5.x3.(y3)4.z6 _ 75.x3.y12.16 _

a) (49)2 X2 (y4)2 . (ZZ)B - T4 x2 - ys - 70 - 7xy

45. a45.bX.C]5
6) 3o s

26. 20 . BB . oIS
a- gt (B () = 4c

24'020’b8‘cl4

rd-r+rM _ 1
(1 =P+ 19 s

S — P04 s
B) F— 12 7 =

Ne 288 (a)

a) X — IMIPOUBBOAUTENBHOCTh cTaxeEpa (x > 0), y — npousBoauTebHOCTL MacTepa (y > 0)
ITpou3BOAUTENBHOCTD 5 CTAXEPOB — 5X, MPOU3BOAUTEILHOCTD ABYX MACTEPOB — 2.
3a 8 u BhINOJIHEHA pabdoTa: (5x + 2y) - 8.

ITpoun3BoanTENBHOCTb CEMU CTAXKEPOB — 7X, IPOM3BOAUTEIBHOCTD ISITH MACTEPOB — ).
3a 4 v BhINoJIHEHA pabdoTa: (7x + 5y) - 4.

8(5x + 2y) =4(7x + 5y);

40x + 16y = 28x + 20y;

40x — 28x =20y — 16y;

12x = 4y;

3x=y

Omeem: TIPOU3BOAUTENILHOCTb MacTepa B 3 pa3a 0O0Jbllle MPOU3BOAUTEILHOCTH

cTaxeépa.
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Ne 290

a) (—x*+2) =2 —-x)?=4—-4x> + x5

6) 0+ 32)2 =)+ 6y*z + 9%

B) (—4m* — 7n?)?* = (dm* + Tn?)> = 16m® + 56m*n®> +49n*;
1) (0,3p°q — 2,2pg’)* = 0,09p°¢” — 1,32p*q* + 4,84p’¢°

Ne 292

a) (—a—b)*=(a+ b)>=a*>+2ab=b%
6) (7 +m)*=49 + 14m + m?;

B) (5 —4x)> =25 —40x + 16x7%;

2
1 1
D—y-2z|=—p'—yz+4z’
4 16

Ne 294

a) 692 = (70 — 1)2=70—2- 70 + 1 = 4900 — 140 + 1 = 4761;

6) 4012 = (400 + 1)2= 4002 + 800 + 1 = 160 000 + 800 + 1 = 160 801;

B) 14,92= (15— 0,1)2=152—2-15-0,1 + 0,12= 225 — 3+ 0,01 = 222,01;
r) 532= (50 + 3)2= 502+ 2- 50 - 3 + 32 = 2500 + 300 + 9 = 2809;

1) 2972 = (300 — 3)2= 3002 — 2 - 300 - 3 + 32 =90 000 — 1800 + 9 = 88 209.

Ne 296
a) 9x2 — 18x+ 9= (3x— 3)% r) 49a® — 42ab + 9b* = (7Ta — 3b)%
6) 16>+ 32y + 16 = (4y + 4)%; o) — 10mn + 25n> + m> = (m — 5n)?;
B) 4m? — 24mn + 36n2 = (2m — 6n)?; e) 81x° — 36x* + 4x2 = (9x> — 2x)?
Ne 301
a)(x+ 1) —(x—3)2=8; B)2Q2n+ 12— 8(n+ 1)(n— 1) =42;
X+2x+1—-x*+6x—9=28; 24n*+4n+1)—8(m>+n—n—1)=42;
8x —8=38; 8n>+8n+2—8n?+ 8=42;
8x=16; 8n +10=42;
x=2 8n = 32;
Omeem: {2} n=4
Omeem: {4}
6) 3(b— 1)2—3b(b — 5) = 30; r)5(t+3)—5@—4)(t+8)+12=287;
3(b*—2b+ 1) — 3b*+ 15b = 30; 5(P+6t+9)— 5 —4r+8t—32)+12=287,
3b*—6b+ 3 —3b*+ 15b = 30; 52+ 30¢+ 45— 5£ + 20t — 40r + 160 + 12 =87,
9b + 3 = 30; 9b =27, 107 + 217 = 87,
b=3 10r=-130
Omeem: {3}. t=-13
Omeem: {—13}.
Ne 305
a) (3x+2)2— (3x—5)*=21; 6) 2x — 6)*- 4 = (4x — 8)%
9+ 12x+4 -9+ 30x—25=21; 4(4x? — 24x + 36) = 16x? — 64x +64;
42x — 21 =21; 16x2 — 96x + 144 = 16x? — 64x +64;
42x = 42; —32x=-80
x=1 x=2,5
Omeem: {1}. Omeem: {2,5}.
Ne 311

X — TIPOU3BOIUTEILHOCTD eKaps (x > 0), y — IPpOM3BOAMTEIHHOCTD YIeHMKa (¥ > 0)
[TpousBomuTeabHOCTH 3 MeKapeil — 3x, IPOM3BOAUTEIHLHOCTD 5 YYEHUKOB — 5.
3a 6 4 BeIIIOIHEHA pabora: (3x + 5y) - 6.

[TpousBomUTEIbHOCTS 7 IeKapeil — 7x, IPOM3BOAUTEIHLHOCTD 4 YUSHUKOB — 4.



3a 3 4 BhINoJIHEHA pabdoTa: (7x + 4y) - 3.

ITo ycrnoBuio paboTta BeITTOJIHEHA OAMHAKOBAs:

6(3x + 5y) = 3(7x + 4y);

18x + 30y = 21x + 12y;

21x — 18x =30y — 12y;

3x=18;

x =6y

Omeem: IPOU3BOIUTEILHOCTD IeKaps B 6 pa3a GoJIbLie TPOU3BOAUTEILHOCTH yU€e-
HUKA.

Ne 314*

JokaxeM METOIOM OT MPOTHUBHOTO.

1. [Ipeanonoxum, 4To yTBepXAeHUE «XO0Ts Obl TPU yYEHUKA CAETAIN ONMHAKOBOE
KOJIMYECTBO OLIMOOK» — JIOXKHOE, TOTAa OMUHAKOBOE KOJTMYECTBO OIIMOOK CAEeIATA HEe
OoJtee 2 yYEHUKOB.

2. MuHUMabHOE KOJIMYECTBO OLIMOOK, KOTOPOE MOT caeaTh yueHUK — 0 , Mak-
cuMasibHoe — 12. Torma Bo3moxHbI 13 BapuaHToB — 0, 1, 2, ...12 omuooK.

PaccmoTpuM KpaliHuii ciiyyaii, Koraa Kaxable 1Ba yYeHUKa TOMYCTUIN OJUHAKO-
BO€E KOJIMYECTBO o1InboK — mo 0, rmo 1, mo 2, mo 3 u T.1.

Torma konmnuecTBO yuaruxcs 13 - 2 = 26, a no ycnopuio ydamuxcs 29 (IleTio Mbl
HE CUUTaeM).

3. 3HauuT, Hallle NPEIOI0XeHEe HeBEPHO. Toraa, XoTs Obl TpU yYeHUKA CeTaIn
OIMHAKOBOE KOJIMYECTBO OLITUOOK.

Korna Tpoe yueHUKOB cesiany Mo OAMHAKOBOMY KOJIMYECTBY OIIMOOK, a OCTaJIb-
HbI€ OIMHAKOBbBIE OIITMOKY TOMYCTWIA MO IBOE yJaluxcs, umeeM: 13 -2 + 3 =29,

Ne 315*

J1s1 paniMoHaIM3aluy BEIYMCIeHUI HeooXoaumo mpeactaButh 112 kak (10 + 1)?
122 kak (10 + 2)*u T.1., MOCJIe Y4ero MpUMeHUTh (POPMYJTY KBajipaTa CyMMBI.

Omegem: 2.

IT. 4.3.2. PABHOCTb KBAAPATOB

OCHOBHbIE COA€EpPKXaTeAbHBIE IIEAN:

1) popmupoBamsb cnocobnHocmb cmpoums (popmy-
Abl HQ IpUMepe NOCMPOeRUSA (POPMYAbl PA3HOCMU
KBAgpamoB;

2) mperupoBamp yMeHUE UCNOAb30BAMb (POPMYAY
COKDAUWEHHOTO YMHOXEHUA (pa3HOCmb KBagpa-
MOB) NPU BBINOAHEHUU PA3HbIX 3aganull;

3) noBmopumbs: ynpoujeHue u HaxoxgeHue OyKBEH-
HbIX BBIPWKEHUU, peuleHue ypaBHeHUl, nocmpoe-
HUe MameMamuuieckux Mogeaell u pabomy ¢ HUMU.

Oco0eHHoCTH N3yYeHUs Y9eOHOTO COIePKAHNS

B manHOM myHKTe ywalnuecss 3HaKOMSTCS C IByMsT (hopMylaMU COKpPAIIEHHOTO
YMHOXEHUS — (POPMYIIOH IIPOM3BENCHUSI CYMMBI U pa3HOCTU ABYX BBIpaxkeHMI 1 (pop-
MYJIOM pPa3HOCTH KBaIpaTOB, KOTOPHIE, IO CYTH, SIBIISIIOTCS] OMMHAKOBBIMHU PaBEHCTBAMM
(B KOTOPBIX IIOMEHSUTM MECTaMU IIPaBYIO M JIEBYIO YacTh). TpaguiimoOHHO 3Ta (hopMyJia
paccMaTpuBaach Kak omHa — (popMya pa3HOCTH KBaapaToOB, YTO MPUBOIWIO K TPYI-
HOCTSIM, BO3HUKAIOIINM Y YJAIIIUXCS TP YMHOXEHNU Pa3HOCTH ABYX BBHIpaXKCHUIT Ha
nx cymmy. IToaToMy, Jaine BCero yUYuTeso MPUXOIUIOCH PEryISIpHO MCITOJIb30BaTh Ha
YpOKax TaKoil IpreM, KaK UYTeHHe TaHHOU (hOPMYJIBI «B OOpPAaTHYIO CTOPOHY». UTOOBI
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pa3 1 HaBceT/aa MoKa3aTh YJalluMcs, YTo Jitobas U3 (hopMysT COKPaIleHHOTO YMHOXe-
HUS «paboTaeT» Kak cripaBa HaJIEBO, TaK M CJieBa HAIPaBO MOXKHO MCITOJIb30BaTh MaTe-
puvaj JaHHOTO ITyHKTa W CIIeIIMaJIbHO 00paTUTh BHUMaHUE yJaluxcsl Ha 3To. MOXHO
TOSICHUTD YYaIIUMCSI, 9TO IJIST APYTUX «00paTHBIX» (hOPMYJT HE UCTIONIB3YIOT OTAEIEHOTO
Ha3BaHUs, T.K. 3ByYaT UX Ha3BaHUs MeHee 0JIaro3BYYHO, YeM Y (hOpMYJIbI TIPOU3BEIE-
HUST PA3HOCTU Y CyMMBI IBYX BBIPAKEHMUIA.

B xauecTBe MOTMBAIIMY K BHIBOLY HOBBIX (DOPMYIT MOXKHO TIPEIJIOKUTD YUaITUMCS
BBIYMCIUTH pa3sHoCcTh 11 1122 — 11 1112 3a 30 cekyna. [Tocie TOro Kak OHU He CIIpaBATCST
C 9TUM 3aJlaHMeM 3a YKa3aHHOE BpeMsl, MOSICHUTD, YTO C TTOMOIIBIO (DOPMYIIBI COKpa-
IIEHHOTO YMHOXKEHUSI, OTKPBITOM CETOIHS, UM 3TO JIETKO YIacTCs.

7151 OTKpBITHS JaHHBIX (DOPMYIT yJIaIIMMCs TIpejiaraeTcsl 3ammucaTh Mpou3Bee-
HUE CyMMBI ¥ Pa3HOCTU @ M b KaK MHOTOWIEH CTaHIapTHOTo Buaa. [locie atoro yua-
IAMCS TIPEJIaraeTcsi 00OOIIUTh TTOIyYeHHOE PABEHCTBO ISl BCEX MPOM3BENEHMI T10-
JIOOHOTO BUIa ¥ COOPMYITMPOBATH MPABIJIO YMHOXKEHUSI CYMMBI IBYX BBIPAKEHUW I Ha X
pazHocTh. Onupasich Ha TIOJTyYeHHY0 (hopMyITy, yaaiuecs: (hOpMyIMPYIOT, KaK MOXHO
HaWTU pa3HOCTh KBaApaToB NBYX BeipakeHuit (Ne 318). DTy paboTy OHM MOTYT BBITION -
HSITh CAMOCTOSITEJIBHO B TPYIIIaxX WIK B Tlapax.

YTOOBI TOATOTOBUTH YUAITMXCS K OTKPHITHIO CIEAYET aKTYaTU3UPOBaTh C HUMM TIpa-
BWJIO YMHOXEHMST MHOTOWIECHOB U TOHSITHE CTETIEHM C TIOKa3aTesieM 2, a TAKXKe TTOHSI TS
«CyMMa» U «pa3HOCTb». JIJ15T 9TOro MOXXHO MCTIONBh30BaTh 3amaHust NeNe 316—317.

YToObI MOKAa3aTh TEOMETPUYECKUI CMBICT TAaHHOU (hOPMYJIBI MOXHO WCIIOb30-
BaTh MpeAMETHBIE TEOMETPUUECKIE MOJIEITN TIPSIMOYTOJIbHUKA M KBaJpaTa, TIPeIOXKeH -
HbIe B yueOHUKe. HeoOxonnmo BeIpe3aTh, TPUKIAABIBATH U TIEPEMEIaTh MpeAMEeTHbIC
MOJIEN TNOO MCITOIH30BaTh BOBMOXKHOCTY aHUMAIlUY COBPEMEHHOMN TEXHUKH. DTO T10-
MOXET YyJaIInuMcs C 00pa3HbIM MBITIUIEHUEM 3aITOMHUTH TaHHBIE (DPOPMYJTBI.

BaxxHo mokazarh yJaimmcs mpuMeHeHrue (GopMyJ TSl paliioHaIM3alNy BIYMC-
nennit (NeNe 322, 337).

[Tpu 4-yacoBOM TUTAHMPOBAHUM PEKOMEH/IYETCST OTBECTH OOJIbIIIE BPeMEHU Ha BbI-
TIOJTHEHUE 3aJaHU1 OoJiee BBICOKOTO YPOBHST CIOXHOCTH (NeNe 340—347).

Yyaniuecst MpUMEHSTIOT HOBbIe (hOPMYJIBI [IJIST COKPAIEHUSI aJirTe0pandecKux Apo-
ocit (Ne 333), pemienust ypaBsaeHuid (Ne 327, Ne 336), moka3aTelIbCTBa YTBEPXKICHUI 1
toxaects (NeNe 329, 334, 335). /17151 hopMupoBaHUsT yMEHUSI TPUMEHSITH (DOPMYITBI CO-
KpalieHHOTO YMHOXEHUS B YIeOHUKE €CTh U IPYTUe 3aJaHusl, KOTOPbIE MPEATIONaraioT
perieHue 3ama4d ¢ momoinbio ypaBHeHUst (Ne 339), cpaBHeHUE 3HAYEHUI BhIpAXKEHUN
(NeNe 342—343) u ip. YuuTeib BBIOUpAST M3 STHUX 3aJaHUI Te, KOTOPEIE CUNTAET IIeIe-
COOOPA3HBIM BBITIOJIHUTH C YYAITUMUCS.

[Ipu BBIMOTHEHUY 3alaHWil Ha HAXOXIeHNE HauOOJIBIIIETrO0 U HAUMEHBIIIETO 3Ha-
yeHust BeipakeHnit (NeNe 345—346) cnemyeT BCIIOMHUTH C YIaIIUMUCS HEOOXOMUMbIE
cBoiicTBa. PekoMmeHmyeTcst mociie mpuMeHeHUs (hOpMYJTBI IIPOU3BENEHUST CYMMBI BBIpa-
>KEHWI Ha UX Pa3HOCTh aKTyaJIM3UPOBaTh, KaK U3MEHSIETCS] PA3HOCTh MPU U3MEHEHUM
ee KOMITOHEeHTOB. CBOMCTBO pa3zHocTu «Eciu 3HaueHue yMEeHBIIaeMOTO yBETWYUTD,
TO 3HAYE€HUE PA3HOCTU YBEIMUUTCS» U TOAOOHBIE €My CBOMCTBA M3BECTHBI YUAIIMMCST
C HavabHOM mKoJbl. KpoMe Toro, peKoOMeHIyeTCs CIIPOCUTh, KaKOe HauMeHbIIlee 3Ha-
YeHMe MOXET IPUHUMATh KBaIpaT JII0OOTO BhIPAXKEHUS (HYJIST).

‘Ypok. Pa3HocTb KBajpaToB

Hoeoe 3nanue

®opMyIIbl pa3HOCTH KBaapaToB.

Axmyaauzayus

Iloemopump: MpaBUIO YMHOXEHUSI MHOTOWJIEHA HA MHOTOYJIEH.

3aodanue na npodnoe deiicmeue

3anumure npousBeneHue (a — b)(a + b) Kak MHOTOUWIEH CTaHIApTHOTO BUIA, HE
WICITOJTb3Ys MPABUJI0 YMHOXEHWSI MHOTOYJIEHOB.
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Dukcauus 3ampyonenus

MBI He MOXEM 3amucaTh MPOU3BEAEHUE PAa3HOCTU M CYMMbl BBIPAXEHUH Kak
MHOTOYJIEH CTAHAAPTHOIO BUIA, HE UCIOJIb3Ys IPABUJIO YMHOXEHKS MHOTOUJICHOB.

Durcauus npusunst 3ampyoHenus

Het HoBOro npaBuia HAXOXIECHKS ITPOU3BEAEHUSI PA3HOCTUA K CYMMBI OJMHAKOBBIX
BBIPaXXEHU.

1leav deameavnocmu

ITocTpouTh HOBOE IIPABUIIO HAXOXKAECHMS IIPOU3BEAECHUSI PA3HOCTH U CYMMBbI IBYX
OIMHAKOBBIX BbIPAXKEHUIA.

Imaaon

®opmy.1a Npou3BeIeHUs PA3HOCTH U CYyMMBI

IIpousBeneHune pa3HOCTU OBYX BBIDAXXEHUI U UX CYMMBI paBHO Pa3HOCTH
KBaJpPaTOB 3TUX BBIPAKEHUI.
(a—b)a+b)=a’— b

®opmy.ia pa3HOCTH KBaJAPaToB

Pa3zHocTb KBagpaToOB IBYX BhIpaxkeHU I paBHA MMPOU3BEICHUIO UX PA3HOCTHU
U UX CYMMBI.
a*— b= (a—b)(a+tbh)

AJ'[I‘OpPITM HAX0XKIACHUS NPOU3BECACHUA PA3HOCTH U CYMMbI

1. HaiiTi KBaapat nepBOro BbIpaxkKeHUs B Pa3HOCTH.
2. Haiiti kBampaT BTOPOTO BBIpaXXeHUS B pa3HOCTH.
3. 3anucaTh pa3HOCTh KBaIpaToOB.

A.T[I‘OpI(ITM 3aNMACH PA3HOCTH KBA/IPATOB

1. HC]JBOC BbIPA>KCHUEC ITPEACTAaBUTDb B BUIAC KBaApaTa BbIPpa>KC€HUA.
2. BTOpOC BbIpaX€HUE NMPEACTABUTD B BUAC KBaApaTa BbIPpA>KCHMA.
3. 3anucaTh IIPOU3BCACHNUC PA3HOCTU U CYMMbI OCHOBAHMIA.

Vpok. Pasnocts kBagparos (PK)
OcHoBHbIE cojiepKaTeIbHbIe HeJIn:
1) TpeHUpOBaTh YMEHUE TPUMEHSITh (hOPMYJTy Pa3HOCTU KBaZIpaTOB U HAXOMUTh ITPOU3-
BEIIEHUE CYMMBI BBIDXKEHWI 1 UX Pa3HOCTU TIPY BHITTOJTHEHUM 3a[aH1id Pa3HOTO TUTIA;
2) TpeHUPOBAaTh YMEHUE CPaBHUBATh IPOOU, CTPOUTh MaTEMaTUIECKUE MOJEIH 1
padoTaTh ¢ HUMMU.

PaCCMOTpI/IM PECHICHUE HEKOTOPLIX 3aJaHUN.

aN)943n:46n" = Qmn’)? r) 11_1902 = ( lz? )2

6) 25x5712 = (Sx2y*z) py 10027 _ (Ley

B) 16aba’h = (4ab)? e L}%iﬁ = % = (%)2
Ne 317

(A + B)? — KBafipaT CyMMbI IBYX BBIPaXKEHUIA:
a)A=5x,B=3;e)A=T7t,B=4;3) A=36x* B=y" 1) A= -2z, B=-8.
(A — B)? — kBagipaT pa3HOCTHU ABYX BBIPaXKEHUIA:

r) A=81p?, B=4q¢*; M) A=9a, B=17b.
A%+ B? — cyMMa KBafipaToB ABYX BbIPAXKEHUIA:
0)A=8c* B=5d; 1) A=m"? B=5n"%;u) A=F, B= 3.
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A? — B? — pa3HOCTH KBaPATOB JIBYX BEIPAXKEHUIA:
B)A=2y, B=47;x)A="T7a%, B=a*,x) A=1*, B= 65’

Ne 319.

a)(—a—b)a—-b)=b—-a’

(—a—=b)a—b)=(=b+ (=a))(=b—(—a)) = (=b)’ — (—a)* = b —a’,

0) (at+b)b—a)=b—a’

P—a>=(b—-a)(b+a)=(b—a)(a+b),

B) (—a — b)(b — a) = a> — b?

(=a—b)(b—a)=((—a) + (=b))((—a) — (=b)) = (—a)’ — (-b)*=a’ - b’

Ne 320

B)5—2)(5+2)=5-22=25-2

o) (2a + b)(2a — b) = (2a)* — b> = 4a*> — b,

e) (x—3y)(x +3y) =x*— (3y)’ = x> — 9

x) (7z + 30)(7z — 30) = (72)* — (31)? = 4972 — 97

1 1 1 1 I, 1,
nm|—x——y|—x+—y|=—x ——y

3 2 3 2 9 4
1) (0,2a +0,3)(0,2a —0,3) = (0,2a)* — (0,3)* = 0,04a*> — 0,09.

Ne 321

a) (@ +9)(a*—-9)=(a*)’—-9=a*"-81

XK) (—4m? — 6n)(6n — 4m?) = —(4m? + 6n)(6n — 4m?) =

= —((6n)* — (4m*»?) = —(36n* — 16m*) = 16m* — 36n?,

3) (7p* + 3y)(3y* — Tp*) = (3y°)* — (7p?)* = 9° — 49p%;

n) (0,27 — 0,55*)(0,5s* + 0,27) = (0,2£)> — (0,55*)% = 0,047 — 0,25s°%;

K) (1,1mn + 2,1k%)(1,1mn — 2,1k?) = (1,1mn)* — (2,1k*)* = 1,21m?n*> — 4,41k*.

Ne 322

a)31-29= (30 + 1)(30 — 1) = 30> — 12=900 — 1 = 899;

6) 199 - 201 = (200 — 1)(200 + 1) = 200> — 12 =40 000 — 1 = 39 999;

B) 72 - 68 = (70 + 2)(70 — 2) = 70> — 22 = 4900 — 4 = 4896

1) 5,01 4,99 =(5+0,01)(5—0,01) = 5> — 0,012 =25 — 0,0001 = 24,9999;
€) 15,2+ 14,8 =(15+0,2)(15—0,2) = 15 — 0,2> = 225 — 0,04 = 224,96;

2

16 I 1 , (1 1 48

K)S5—d4—=[5+—|5-=|=5"-|=| =25 -—=24—

7 7 7 7 7 49 49

2

119 1 I , (1 1 399
10— 9—=|10+—[10-—|=10° -] — | =100 - — =99 —
20 20 20 20 20 400 400

1) 862 — 142 = (86 — 14)(86 + 14) = 72 - 100 = 7200
K) 3282 — 1722 = (328 — 172)(328 + 172) = 156 - 500 = 78 000.

Ne 326
1) 4a® — 0,01 = (2a)> — (0,1)2= (2a — 0,1)(2a + 0,1)

&) 55— 254 = (' = (5¢) = (— 5g)( + 59)

%) 16 — 6462 = 42 — (8b)2 = (4 — 8b)(4 + 8b)

n) Im? — 4n? = (3m)? — (2n)* = (3m — 2n)(3m + 2n)

K) 100k% — 0,042 = (10k)? — (0,27 = (10k — 0,27)(10k + 0,27)
1 4 1 2 1 2

M_x? o —y?=| x-Sy | —x+>y
9 25 3 5 3 5



Ne 328

) (x—6)2—16=(x—6) —-4>=x—-6—-4)(x—6+4)=(x—10)(x—2)
r)(4b—3—9=(4b—3)*—3*=@4b—3—-3)(4b—3+3)=(4b—6) - 4b=4b(4b— 6);
m(7y+9)2—81=Ty+9)?—-9=Ty+9-9)Ty+9+9)=Ty(Ty + 18);
€)2,25—(n+0,42=252—-(n+0,4)?*=2,5-n-0,4)12,5+n+0,4)=

=2,1 —n)(2,9 + n);

X)25(c+ 7P —c2=((c+ 7)== (5¢ + 35 —c)(5¢ + 35 + ¢) = (4c + 35)(6¢ + 35).

Ne 330

A(n+2)n-=2 =m+2)n-2)n—-2)=m—-4)(n—-2)=n—4n-2n*+ 8=
=n*-2n*—4n+38

1) (x—3)2(x +3)2= (22— 9)2 = x* — 18x2 + 81;

e) 2—yP(y+2=0@-y) =168+ )4

X) (a — b)*(a + b)* = (a®> — b*)* = a* — 2a°b* + b,

3) (—r—8)(s—F)2=(Ft+5)(s—r?=(s>—r) =5 -2 +

Ne 336

a)x(x+2)—(x—3)(x+3)=15;

x4+ 2x— (x*—=9)=15;

X+ 2x—x2+9=15;

2x=6;

x=3

Omeem: {3}.

B)3z—5(z+t D(z—1)+5(z+2)(z—2) =6;
32=-5Z—-1)+5(Z—4)=6;
37—52+5+52-20=6;

3z=21;

z=7

Omeem: {T}.

r)3Q2r+ 1)2r—1) —43r—2)(3r+2) + 6r(d4r+ 1) = 25;
3(4rP — 1) — 40972 — 4) + 24 + 6r=125;

122 —3 =362+ 16 + 2412 + 6r = 25;
6r=12;

r=2

Omeem: {2}.

Ne 337

a) 1004 - 996 — 1005 - 995 = (1000 + 4)(1000 — 4) — (1000 + 5)(1000 — 5) =
(10002 — 4%) — (1000? — 5%) = (1000 000 — 16) — (1 000 000 — 25) =

=999 984 —999975=9

B) 3022 — 682 + 370 - 66 = (302 — 68)(302 + 68) + 370 - 66 = 234 - 370 + 370 - 66 =
= 370(234 + 66) = 370 - 300 = 101 000;

r) 4152 — 852 — 500 - 30 = (415 — 85)(415 + 85) — 500 - 30 =330 - 500 — 500 - 30 =
= 500(330 — 30) = 500 - 300 = 150 000.

Ne 338
a)Eciua+b=12,a—b=5,T0a>— b= (a—b)(a+ b)=5-12=060.

Ne 339 (a)

n, n+ 1 — nBa mocjieoBaTeIbHbIX YMCIa
(n+1)?—n*=11,
nt+1—-nmn+1+n=11;
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2n+1=11;

2n=10;

n=>5

Omeem: NCKOMBIE YKCIia 5 1 6.

Ne 349 (a)

a) 13+ ((3(a—2)+4a)—Ta)— (Ta— (Ba—5))+6a—7=

=13+ Ba—-6+4a—"7a)— (Ta—3a+5)+6a—7=13—-6—-4a—-5+6-7=
=—4a+ 1.

Ne 352 (a)
X

MeCTO |2 MecTq 3 mecTo | Ge3 mpu3a
i >

|
1 ! 1 1 34
—X —X —X

9 6 4

9 6 4

1 1 1
X——x——x——x |36 =34 -36
9 6 4

36x — 4x — 6x — 9x = 1224;

17x = 1224;

x=72

Omeem: B COpPEBHOBaHUSIX YYaCTBOBAJIO 72 yeJoBeKa.

Ne 354 (mepBas cTpoka)

a) (5a + 3)(5a — 3) = (5a)* — 3 =254’ — 9;

B) (0,8 +)7)(” — 0,8) = (b?)> — 0,8 =)* — 0,64;

m (2p° + 910y = 2p°) = (99)* — (2p) = 81y* — 4p°.

Ne 355 (a, B, 1)

a)21-19=20+ 1)(20 — 1) =202 — 12=400 — 1 = 399;

B) 11,1-10,9=(11+0,1)(11 —-0,1) =112-0,1>=121 — 0,01 = 120,99;
r) 1152 —852= (115 — 85)(115 + 85) = 30 - 200 = 6000.

Ne 358 (mepBas cTpoka)
a)a’—25=a—5*=(a—5)(a +5);

B) 25x% — 0,04 = (5x)> — 0,2> = (5x — 0,2)(5x + 0,2);
n) 164* — 8122 = (4d)* — (9z)* = (4d — 9z2)(4d + 97);

X) 4p°q*> — 9¢* = (2pq)* — 3¢>)* = 2pq — 3¢*)(2pq + 3¢°).
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IT. 4.3.3. KYb CYMMBbI 1 PASHOCTU

OCHOBHBIE COAep KaTEeAbHBIE IIEeAN:

1) popmupoBams cnocobrocms cmpoums (popmy-
Abl HO npuMepe NOCmpPoenUus popMyA Kyda CyMMbl
u pasHocmu,

2) mperupoBamp yMeHUE UCNOAB30BAMb (POPMYAY
COKDAUWEHHOTO YMHOXeHUA (KyO CyMMbl U DA3HO-
cmu) npu BbUNOAHEHUU PA3HbIX 3AgaHUU,

3) noBmopumb: HaAXOXgeHUe 3HaQUeHUU YUCAOBbIX
BBIPAKEHUU pauyuUOHAAbHbLIM CNOCOOOM,; peuleHue
ypaBHeHUl, ynpoujeHue BblpakKeHUU, cogepKa-
Wux cmenenu, peuleHue MeKCmMOBbIX 3agad.

Oco0eHHOCTH H3yYeHHs Y4eOHOro ColepKAHUA

B nmaHHOM myHKTe yyauiuecsi 3HaKOMSITCS C IByMsl (hopMyJaMU COKpPAIllEeHHOTO
YMHOXEHUS — (POpMyJIOil Kyba CYMMBI 1 Ky0a pa3HOCTH.

Hnsg mpobireMaTu3aliiy MOXKXHO IIPEIJIOXUTh yYYAIIMMCS 3alicaTh BEIpaXKeHUE
(x + )’ KaKk MHOTOUJIEH CTAHIAPTHOIO BHA, HE UCITOJIb3Ys TTPABUJIO YMHOXEHUS MHO-
TOYJICHOB.

Jns oTKpsITHST (DOPMYIIBEI Ky0a CYMMEI (pa3HOCTH) yYaIIMMCS IIpeIIaraeTcs Mc-
moJb30Bath 3agaHue Ne 377, B KOTOPOM TIPEIUIOKEHBI IIary 1O IMOCTPOSHUIO HOBOM
dopmyinsl. PekoMeHayeTcs cHavasia JaTh BO3MOXXHOCTb YJalllMMCSI COCTaBUTD ILJIaH OT-
KPBITHS HOBOTO 3HAHMS CaMOCTOSITeJIbHO. MMest ombIT ImocTpoeHusT hopMyJl KBampaTa
CYMMBI ¥ pa3HOCTH TaHHAS 3aada SIBJISIETCS IS CEMUKIIACCHUKOB ITOCYUTHHOM.

YToOBI MOATOTOBHUTH YYAIIMXCS K OTKPBITHIO CIIEAYeT aKTyaJu3UpoOBaTh ¢ HUMU
MPaBUJIO YMHOXEHMSI MHOTOWICHOB M MOHSATHE CTEIIEHM C IOKaszaTesleM 3, a TaKxke
MOHATUS «KYO CYMMbI» U «Ky0 pa3sHOCTH». JIJIsT 9TOro MOXKHO MCITOJIb30BaTh 3aJaHUS
NeNe 374-376.

BaxxHo mokasaTh yyanmcs puMeHeHre hopMya 1151 palMoHaIM3alMy BbIYUC-
smeHuit (NeNe 381—382).

Hdns dopMmupoBaHusS yMEHHUS TPUMEHATh (POPMYIBI Kyba CYMMBI M pPa3HOCTH
B yUeOHUMKe IpejiaraeTcsl LieJblii epeuyeHb 3aJaHuii, KOTOphIe MpeanojaraloT J0Ka-
3aTEJILCTBO TOXACCTB, HAXOXICHNE 3HAYCHUI BBIpaKEHUI, COCTaBICHUE U PEIICHUE
YpaBHEHUI. YUUTEIb BEIOMpPACT N3 HUX Te 3aIaHUSI, KOTOPBIE CUNTAET 1IeIeCOO00pa3HBIM
BBITIOJTHATH CO CBOMMHM YYeHUKAMH.

ITocne 3HakoMcTBa ¢ (hopMynaMM Kyba CyMMBI 1 Ky0a pa3HOCTH CJICAYeT C yda-
IIUMHUCS 0000IIUTD TO, YTO TEIIePh UM MU3BECTHO KaK BO3BOINTH ABYWICH BO 2-10 M 3-10
CTETIEHU W COOOIIIUTh, YTO CYIIECTBYIOT (DOPMYITBI, TIO3BOJISIIONIE BO3BOIUTD ABYUJICH
B 00Jiee BBICOKYIO CTeleHb. MOXHO MOMPOCUTh OMHOTO U3 «CUJIBHBIX» ydalluXcsl cop-
MYJIMPOBaTh U0 BBIBOAA MOJOOHBIX (popmyit. I1pu 4-yacoBoM miaaHMpoBaHUU (JIMOO
B 0o0Jice TTOATOTOBJICHHBIX KJIAccaX) PEKOMEHAYETCsS TTO3HAKOMMTD YJAIllUXCS ¢ ajiro-
PUTMOM BO3BeJeHUS ABYWIeHA B #-10 cTerieHb (NeNe 399—400).

Ypok. Ky0 cymmMbI 1 pasHOCTH

Hoegoe 3nanue

@opMyJibl Ky0a CYMMBI U PA3HOCTH.

Axmyaauzauus

Iloemopums: paBUIIO YMHOXEHUSI MHOTOWIEHAa Ha MHOTOYJIEH, (hOPMYJIbI KBa-
JpaTta CYMMBI M Pa3HOCTY BBIPaKEHUIA.

3aodanue na npobroe deticmeue

3amnmcarh BeIpaxeHne (x + y)° Kak MHOTOWIEH CTAHIAPTHOTO BUA, HE UCIIOJb3Ys
MPaBUJIO YMHOXEHUSI MHOTOUYICHOB.
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Dukcauus 3ampyonenus

MBI He MOXeEM 3aIucaTh Ky0 CYMMBbI BhIpaXKEeHUI KaK MHOTOYWIEH CTAHAapTHOIO
BUIA, HE UCITO/Ib3Ys IIPABUIO YMHOXEHUSI MHOTOYWIEHOB.

Durcauus npusunst 3ampyoHenus

Her HOBOrO npaBuiia HaxX0XAeHUs: Ky0a CyMMBbI IBYX BbIPaXKEHUIA.

Ileav deameavnocmu

[Moctpouts hopMyny HaXOXKICHUS Ky0a CYMMBI IBYX BBIPAXKCHMIA.

Imanon

®Dopmyna Kyda CyMMbI
Ky6 cyMMBI IBYX BHIpaXEHMII paBeH KyOy IEPBOTO BBIPAXKEHUS, TIIIOC
YTPOEHHOE IPOM3BeAeHUE KBaapaTa IIEPBOrO BBIPAXKEHUsI Ha BTOPOE,
ILTIOC YTPOEHHOE TTPOU3BEICHIE IIEPBOTO BHIPAXKEHMS Ha KBAIpaT BTOPOTO,
ILTIOC KyO BTOPOTO BBIPAXKEHUSI.
(a + b)=a*+ 3a% + 3ab® + b*

®Dopmy.1a Kyda pa3HOCTH

Ky6 pa3HOCTH IBYX BBIpaXXeHHUI paBeH KyOy IePBOT0 BhIPAKEHMS, MHYC
YTPOEHHOE MPOU3BEAEHIE KBaIpaTa IepPBOT0 BBIPaXKEHMSI Ha BTOPOE, TUTIOC
YTPOEHHOE TPOM3BEAECHNE TIEPBOrO BBIPaXEHMsT Ha KBaaparT BTOPOTO,
MUHYC Ky0 BTOPOTO BBIPa>KEHHMSI.

(a — b)*=a*—3a’h + 3ab* - b*

Ypok. Ky6 cymmsl u paznoctu (PT)

OcHOBHbIE cOZlepKaTeIbHbIE IeJH:

1) TpeHMpOBaTh YMEHME MIPUMEHSTH (hOPMYJIbI Ky0a CYMMBI 1 Ky0a pa3HOCTH TIPU
BBITNIOTHEHUH 3aIaHUI Pa3HOTO TUIIA,;

2) MO3HAKOMUTHCS C aJITOPUTMOM BO3BEICHMSI IBYyYJICHA B #-10 CTEIICHD;

3) TpeHUpOBaTh yMEHUE HAXOAUTh 3HAYCHNE MHOTOWIECHOB; 3HaYeHNE BhIPAXKEHUH,
comepXalluX CTeIICHH; PeliaTh 3a1a4uu.

PaccmoTpuM peliieHre HEKOTOPBIX 3aMaHMiA.

Ne 376

A)a—1Da-1D=@-2a+)a-1)=ad-2d+a—a*+2a—1=

=@ —-3a>+3a—1;

0) (56— 2)%(5b —2) = (25p> — 20b + 4)(5b — 2) =

= 1256° — 10056 + 20b — 50b* + 40b — 8 = 125b> — 1506% + 60b — 8;

B) (1 +2a)*(1+2a)=(1+4a+4a*>)(1+2a)=1+4a+4a*>+ 2a+ 8a*+ 8a’=
=1+ 6a+ 12a> + 8a%;

1) (b+3)2b+3)=@*+6b+9)b+3)=

=p+ 60>+ 9b+ 3b>+ 186+ 27 =b>+9b* + 27b + 27.

Ne 378
a) (m + n)>=m?+ 3m’n + 3mn® + n’;
0)(—p—q)’=—-(p+q)=—@’+3p’q+ 3pg’ + ¢’) = —p’ = 3p’q — 3pq’ — ¢*;
B) (c —d)*=c*—3c%d + 3cd* — &
n)(—a—3)y¥=—(a+3)}=—(a*+3a* 3+3a-3*+3)=—(a*+9a*+ 27a+ 27) =
=—a’—9a>—27a - 27,
e)(1+s5)°=1+3s+3s>+ 5%
K)(4—b)y=4—-3-4-p+3-4-p>—b=64—48b+ 120> — b,
n 2m—-13=0C2m)*-3-C2m)*-1+3-2m-1?—13=8m*>—- 12m*+ 6m — 1;
K)(5—=2n)=5"—-3-25-2n+3-5-(2n)*— (2n)* =125 — 150n + 60n> — 8n3,
M (=3p—-1Y==-Cp+1)’==(3p)’+3-3p)*-1+3-Cp)- P+ 1) =
=—Q7p*+27p*+9p + 1)=27p* = 27p* — 9p — 1,
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W) (<3y = 30" =Gy + 30’ =~ + 3 B G+ 3 3y () HE)) =
8

=—Q27y + 18xp> + 4x%y + %ﬁ) =27y — 18x)% — 4x%y — Ex3'

0) (c—3d)*=c>—3c*-3d + 3¢(3d)* — (3d)* = — 9c¢%d + 27cd* — 27d°

) (4m -+ = (dm) + 3 (4 e 3am - (A + (4 =

- 3 2, o Amn> . n
64m’ + 16m’n + 3 +27

Ne 379
n @ +29°=@) +3-(p°)2q+3-p (29 + (29) =p° + 6p°q + 12p°¢* + 8¢,
e) (=55 =) =3 ()% 55+ 31 (55)2 — (5s)* = K2 — 15Ps + 7545 — 1255,
X) 3a —b*)>=(3a)’ —3-(Ba)*- b* + 3 3a- (b*)? — (b*)* =27a° — 27a*b* + 9ab* — b,
3) (—de— P =—(dc+ &) =—((4c)* +3 - (4e)* - d° + 3 - 4c - (&) + (d)?) =
= —(64c¢* + 48¢%d® + 12¢¢" + dV) = —64c¢> — 48¢%d® — 12¢q"° — d¥
u) (M2 — 2 = (m2)* — 3 - (m2)? - n? + 3 - m? - (n2)> — (n2)* = m® — 3m*n® + 3m’n* — ns;
K) (=2¢* = 3y’)’ = —(2F + 3y)’ = —((2)’ + 3+ (2)* - 3y* + 3- 2 - By’ + (3)))) =
= —(8x° + 36x*y + 54x%° + 27)°) = —8x° — 36x*y} — 54x%° — 27)°,
1) (—6m? + 10n*)? = —(6m? — 10n*)’ =
= —((6m?)* — 3 - (6m?)?- 10n* + 3 - 6m? - (10n*)? — (10n*)*) =
= —(216mS — 1080m*n* + 1800m2n® — 1000n'2) =
= —216m° + 1080m*n* — 1800m?n® + 1000n'%;

1 1 1 1 1 1 1 1
M) (TkZ + Tt3)3 = (7k2)3 + 3 . (7k2)2 . TI} + 3 . 7kZ . (Tﬁ)z + (Tt3)3 =
_ 1 1 1 1
= ?kf’ + Tk4t3 + ?kth + Etg.
Ne 381 (a, r, o)
a)19°=Q20—-1)*=20°-3-20-1+320-12—1°=8000 — 1200 + 60 — 1 = 6859;
r) 1013= (100 + 1)*=1003+3-100>-1+3-100- 12+ 13=
=1000 000 + 30 000 + 300 + 1 =1030 301;
m)4,9=(5-0,1¥=5-3-52-0,1+3-5-0,1-0,13=
=125-7,5+0,15-0,001 = 117,649;

Ne 382 (a)

S R S G NGy
2= | +3 2= | a1 2|4 | +|a= | =244 | =77 =343
11 11 11 1\ 1 11 111

Ne 384
a)(@+3)(—a—32=—(a+3)a+3P=—(@+3P=—(@+3-a>3+3a-3+3)=
=—(a*+9a*+27a+27)=—-a*—9a* - 27a - 27.

6) 26— )7 —2b)=—Qb—T7(2b—T7)=—-Qb—T7)} =

=—((2b)* =3 (2b)>- 7+ 3-2b- 7> — 73) = —(8b> — 84b* + 294b — 343) =

= —8b° + 84b> — 294b + 343.

B) (=2p* = 3q)(2p* + 3q)’ = —(2p* + 3q)(2p* + 39)* = —(2p* + 3¢q)* =

=—(2p?)’ +3-(2p?)*-3q+3-2p- (39)* + (39)") = —(8p° + 36p*q + 54p’q* + 27¢°) =
= —8p° — 36p*q — 54p’q> — 27¢’;

r) (x +4y)> — 12x% — 48xy* = x* + 12x% + 48x)” + 64y® — 12x%y — 48xy> = x> + 64y?;
n—Q+py=2(1-pP=—@+4p+p)-2(1-3p+3p’—p)=
=—4—4p—p*—2+6p—6p*+2p =2p*—7Tp*+ 2p—6;
e)8(1—c)¥+(c—5>=8(1—-3c+3c*—c%)+(c*—15¢*+ 75¢ — 125) =

=8 —24c+24c* — 8¢3 + 3 — 15¢2 + 75¢ — 125 = —7¢* + 9¢2 + 51¢ — 117.
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Ne 388 (m)
20-20—-B—-2°=922-7-Q27-27z+92 -2 =
=972 -7 -27+277—-92+7=277-27.

Ne 389

a)a®— (a—3)*= 54+ 9a?

@ — (@®—9a> +27a — 27) = 54 + 9a?;
a’—a*+9a> —27a + 27 = 54 + 9a?;

9a*> — 27a + 27 = 54 + 9a?;

9a*>—27a — 9a* = 54 — 27,

—27a=27;

a=-—1

Omeem: {1}

1) 3(d+2)}+ (2d— 1) — (11d + 6) = 2;

3P+ 62+ 12d + 8) + (8P — 1242 + 6d — 1) — 11dP — 642 = 2;
3dP + 18a% + 36d + 24 + 8d* — 12d*> + 6d — 1 — 11d° — 64* = 2;
42d =2 —23;

42d=-21;

d=-0,5

Omeem: {—0,5}

Ne 391 (B)

8a’ +12a” +6a+1_ (Qa+1)

= =2 1
4a’ +4a+1 (2a+1)2 “r

Ne 397 (a)
(3a*+ A= B+ 8b°
12+ 4 . + 4 . 2+ 3=E+8_b3
A=2b
B=27a2+27a*-2b + 9a*- (2b)* = 27a"* + 54a*b + 36a*h?

Ne 399
a) (a + by’

[+ by 1
fa+ by | |
(a » by |

K-
—

{a+ by 1 3 3 i

L]

(i + By | 4 6 4 1
fa + by 1 5 10 10
(5% by [ 6 15 20 15 6

-

fer t ) I T 21 a5 s 21

ey

=q’ + 7a% + 21a°b* + 35a*b> + 35a°b* +21 a?b® + Tab® + b’
0) (a— b)Y =d’ — 7a’h + 21a°bh* — 35a*h* + 35a°b* — 21 a?b® + Tab® — b’
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Ne 402

a) (93 +45) — (=7 +155) =93 + 45+ 7 — 155 = 100 — 110 = —10;
6)—(52+7,9) — (4,8 +2,1)=-52-79-48-21=-10—10=—20;
B)39—(13+4)—(17+6)=39—13—-4—17—6=39—40=—[;

1)5.8+7,3— (24,7 —42) —(=2,7+63)=58+73-24+42+27—63=
=10+10—8,7=11,3;

1) (28:9)-(36:7)=(28:7)-(36:9)=4-4=14;

€) (—4:9):(20:18) =—(4-18): (9-20) =—72: 180 = —0,4;

K)—(72:17) - (51:9): (8:5)=—(72-51-5): (17-9 - 8) = —15;
3)(—=9:11)-(35:24):(7:4):(5:11) - 3=—(9:35-4-11-3): (11:24-7-5)=—4.5

Ne 404
a) Ecrux=5,y=28, 10

_ (553 : 528) . (x75 :x67) .x23 . (y2)ll ﬁ
(5xy)10 . x6 . y3 . 0}99 :y45) . ((Sx)7)2

+7:(xp)°=5xy+7=5-5-8+7=207

37 71: 39.’A9. 5)9 . 426
6) Ecnnp=4,q=3,r="6,10— LA I BI o 30— 6(ar) =

=pgr—3—6=pgr—9=4-3-6-9=72-9=63

Ne 405 (B)
[TycTh paccTosiHUE OT CTAHIIMM IO MECTa TYPUCTUUYECKOM CTOSTHKU — X KM.

o X
TypucT noKeH ObUT MPOUTU 3TO PACCTOSTHUE 32 Rt

[TomoBUHY ITyTH TYPHUCT TIPOIIEN 3a (% 14)u.
X
Bropyio nonoBuHy myTH TYpUCT Ipoexasl Ha MallluHe 3a (7 :20) g
ITo ycimoBUiO TYpUCT NMPUOBLT Ha 2 4 paHbIlle Ha3HAYEHHOTO CPOKa, COCTaBUM

ypaBHEHUE:

X X X
P T
YMHOXUM 00€ yacTu ypaBHeHUsI Ha 40 1 pacKpoeM CKOOKU:
10x — 5x — x = 80;
4x = 80;
x=20
Omeem: pacCTOSTHUE OT CTAHLIMU IO MECTa TYPUCTUYECKON CTOTHKU 20 KM.

Ne 408

a) (—x—y)’=—(x+y)’=—0+ 3%+ 3xp* + ) = —x* = 3%y — 3’ —

0)3+7)P=3"+3-37+3:-3-2+7=27+277+92=72;

B)(4—2a))=4—-3-4-2a+3-4-(2a)’— (2a)’ =64 — 96a + 484> — 8a?,
1 5=l _2. L. o (e = s a2 2 Q3

r)(3v 2¢) (3v) 3 (3v) 2c+3 3V (2¢)* — (2¢) 7V —cv +4ctv — 8¢,

Ne 410 (a, 1)

a)49*=(50-1)’=50*-3-50>-1+3-50-12—1>= 125000 — 750 + 150 — 1 =124 399;

Nn2,1B3=2+0,1»3=2+3-22-0,1+3-2-0,12+0,1°=8+ 1,2+ 0,06 + 0,001 =9,261.
159



IT. 4.3.4. CYMMA 11 PASBHOCTH KYBOB

OCHOBHBIE COAep KaTEeAbHBIE IIEAN:

1) popmupoBams cnocobrocmb cmpoums (popmy-
Abl HQ NpuMepe NoCmpoenus PopMyA CyMMbl Ky-
60B u pa3zHocmu KyOoB;

2) mperupoBamp yMeHUE UCNOAb30BAMb (POPMYAY
COKPAU}EHHOI0 YMHOXEHUS (CymMMa U pA3HOCMb
Ky0OB) npu BLINOAHEHUU PA3HBIX 3aganull;

3) noBmopums: pewleHuUe MeKCMOBbIX 3agaHy.

Oco0eHHoCTH M3yYyeHUs Y4eOHOTO CO/IePKAHUS

B maHHOM ITyHKTE y4JaIprecs 3HaKOMSITCS ¢ (hOpPMYJIaMH CYMMBI 1 pa3HOCTH KyOOB.

Hnsa mpobiaeMaTu3alyd MOXKHO MPEIIOXUTh YJalllMMCsl 3aliMcaTb MHOTOWICHBI:
(2y)? — (32%)° u (4¢)* + (d?)° B Buze mpou3BefeHUsI ABYX MHOTOUJIEHOB.

B cBsi3u ¢ 0cOOEeHHOCTSIMU 3TUX (hOPMYJT yJaIllMMCsl BPSIA JIM YAACTCS CaMOCTOSI-
TEJIPHO COCTAaBUTH IUIAH OTKPHITHSI HOBOTO 3HAHMSI, TIO3TOMY yJaIllMMCSI IIpeIaracTcs
HCII0Jb30BaTh 3aaaHue Ne 434, B KOTOpOM AaHBbI 1Iary MO MOCTPOEHUIO HOBBIX (DOpMYII.

YTOOHI ITOATOTOBUTD YUYAIIUXCSI K OTKPBITHIO CJIEMyeT aKTyaJIu3UpOBaTh ¢ HUMU
MPaBWJIO YMHOXEHMSI MHOTOWIEHOB U TTOHSTHE CTETIEHM ¢ TToKa3aTesieM 3, a TakXKe I10-
HSITUSI «CyMMa KyOOB» U «pPa3HOCTb KyOoB». [{JIs1 3TOro MOXHO MCIOJIb30BaTh 3aaHUS
NeNe 432—-433.

BaxxHo mokasaTh yJarmmcs puMeHeHre hopMy 1151 palMoHaIM3alMy BHIYUC-
smeHunit (NeNe 439).

Takke Kak ¥ B IpYTMX MYHKTax TpeThero nmaparpada, njis GopMupoBaHUsT YMEHUS
TIPUMEHSITHh (hOPMYJIEI CYMMEI U pa3HOCTH KyOOB B YUeOHUKE, TIpeaIaracTcs repedyeHb
3aJaHUI, KOTOpbIE MpPeanojaraloT 10Ka3aTeJbCTBO TOXIECTB, HAXOXIEHUE 3HAYeHUM
BBIpAXXCHUI, COCTaBJICHNE 1 pelllecHNEe YpaBHEHUH C MCIIOJIb30BaHNEM JaHHEBIX (GOPMYII.
Yuuresnb BeIOMpPAET U3 HUX Te 3aJaHUs, KOTOPbIE CYUTAET 11€J1eCO00pa3HbIM BBITOJHUTh
CO CBOMMM YYCHUKAMM.

IIpn 4-yacoBoM ITaHMPOBAHUU PEKOMEHIYETCS YICIUTH OOJIbIe BPEMEHM Ha
BBITIOJIHEHME 3aaHUi 00JIee BBICOKOTO YPOBHS cJIOXKHOCTU (NeNe 453—460).

ITpu BEIMOTHeHNHN 3amanus Ne 459 pekoMeHmyeTcsl cCHavaia MpoaHAIN3UPOBaTh
JaHHbIE PABEHCTBA, 3a1aTh, HAIIPUMED, CICAYIOIINE BOIIPOCHI:

Yro 3anucaHo B JieBoit yacTu paBeHcTBa? (IIpousBeneHre MHOTOUWIEHOB.)

Yro 3anmucaHo B mpaBoii yacTu paBeHcTBa? (MHOIOUIEHEI.)

Kak mepeiiT oT mpom3BeAeHUS] MHOTOUICHOB K MHorowieHy? (ITepeMHOXUTH
JaHHbIE MHOTOYJICHBI. )

Kak MOXHO pallmOHAIM3UPOBaTh YMHOXEHIUE ajlreOpandecKX BeIpaskeHmit? (Pop-
MYJIbI COKPAILIEHHOI'O YMHOXEHMS ITOMOTalOT BBIMIOJHSTh TaKUe Mpeodpa3oBaHusl.)

Kakue dopmynsl Bbl 30€Ch Cpa3y BUAUTE, TOMYEPKHUTE COOTBETCTBYIOIINE BhI-
paxeHusl.

ITocne ycTHOro pazbopa ydauimecsi CaMOCTOSITEbHO BBIMTOJHSIIOT JaHHbIE MPe00-
pa3oBaHUsI U TTPOBEPSIOT ceOsI 1o 00pasily (€CTeCTBEHHO 00pa3ell MOJIKEH TEMOHCTPH -
pOBaTh HE TOJIBKO CaMbIii PallMOHAIBHBIN CITOCO0, HO M BCE BO3MOXHBIE CITOCOOBI, KO-
TOpbIE MOTJIU UCMOJb30BaTh CEMMKIACCHUKM). MOXHO MOArOTOBUTHL 0Opa3ell 3apaHee
JIn0O0 BBI3BATh Ha 3aKPHITYIO TOCKY CUJIBHOTO yYeHHKa.

IMone3nbiM OyneT mokas3aTh pallMOHATIbHBIE CTIOCOOBI BHITIOJTHEHUST JAHHBIX TIpe-
00pa30BaHUii, JJISI 3TOTO MOXHO BOCIIOJIb30BaThCS 3apaHee 3aroTOBJICHHBIMU 00-
pasuamu. Ecau 1Mo Kakoif-1mb0 MpUIrHe MOATOTOBUTH O0pa3lbl He YAACTCSI, MOXHO
BBI3bIBAaTh K JOCKE HE OJHOrO, a HECKOJbKHX YYalIUMXCs, KOTOpble Obl Mapaiie]bHO
IOKa3bIBaIM TOXAEeCTBO. Ilociie BBIMONHEHMS 3amlaHUSI pa3o0paTh IPYrue CIIOCOOHI,
KOTOPBIMM MOJIb30BaIMCh YYeHUKU. Kpome TOoro, MoxHO, IMOCJI€ TOTO KaK OCHOB-
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Hasl 4acTh Kjlacca 3aKOHYMT J0Ka3aTeIbCTBO, NMTOMHTEPECOBATHCS, KTO HAIEN MpY-
roii, 6osee palMOHAIbHBIN CIIOCOO AOKA3aTENbCTBA. DTU CITOCOOBI IEMOHCTPUPYIOTCS
C TIOMOIIIbIO CMIEUATIBHOTO TEXHUYECKOTO 000pYIOBaHMS JIMOO0 UAes TPpeoOpa30BaHUS
TPOroBapMBaeTcs BCIyX.

Llenecoobpa3Ho Ha MpUMEpPe a) CPAaBHUTH JIBa CITOCO0A TOKA3aTeJIbCTBA TOXKIECTB!

1) mpuBeneH e JIEBOIi YaCTH K TIPaBOIi, TPU KOTOPOM TIPUAETCS MPUMEHUTD (hop-
MyJTy TIPOM3BeJICHUSI CYMMbI BBIPAXKEHUI Ha X PA3HOCTh U B TIOJIyYEHHOM TPOU3BE/IE-
HUU «yBUAETH» (POPMYTy pa3HOCTU KyOOB;

2) puBeIeHUE MPABO YaCTH K JIEBOU, TP KOTOPOM B PA3HOCTH ILIECTHIX CTEIIE-
Hell MOXHO «YBUIETb» Pa3HOCTh KyOOB M Pa3IOXKUTh 3Ty Pa3HOCTb Ha MPOU3BEICHUE
JBYy4IE€HA Ha TPEXWIEH, a TIOJyYeHHBIN IBYWICH Pa3OXUTh HA CYMMY M Pa3HOCTb 110
(bopmyne pazHOCTU KBapaToOB.

Bropoii criocob pekoMeHmyeTcst moKa3aTh Mocjie MpuMeHeHus repBoro. Ha naHHoM
aTare OH paccCMaTPUBAETCS C LIEIbI0 OTepeXKaroIeil TOATOTOBKY YYaIlIUXCsl K U3y4eHUIO
TeMbl «PazioxeHne Ha MHOXHUTENY C TTOMOLIBIO (hOPMYJT COKPAILIEHHOTO YMHOXKEHUST».

Ypok. Cymma u pa3HOCTh KyOOB

Hoeoe 3nanue

DopMyJIBl CYMMBI Y Pa3HOCTHU KyOOB.

Axmyaauzauus

Iloemopums: IpaBUIIO YMHOXEHMSI MHOTOYICHA HA MHOTOWIeH, (popMyJia KBaapa-
Ta CyMMBbI U pa3HOCTU BhIPaXXEHUIA.

3aoanue na npobnoe deilicmeue

3amnucatb MHOTOYIEH B BUJIe TTPOM3BEACHUS IBYX MHOTOUJICHOB:

a) (2y)* — (32%); 6) (4¢)* + (&)

Dukcauus 3ampyoHenus

He moxeM 3amucaTh CyMMY U Pa3HOCTb KyOOB B BUJIE MPOU3BEACHUS IBYX MHO-
TOWIEHOB.

He mMoxeM nokasaTh, 4TO IIPaBUIBLHO 3alMCaIi CYMMY M Pa3HOCTb KyOOB B BUIE
TPOU3BENEHUS IBYX MHOTOWJICHOB.

Durkcauus npusunsvt 3ampyoHeHus

Her mpaBuia 3amucu CyMMbI M pa3HOCTH KYOOB B BUIE IIPOU3BEACHUS IBYX MHO-
TOWIEHOB.

Ileav desmeavnocmu

IMoctpouTth hopMYIIBI TIpENCTaBICHYSI PA3HOCTU U CyMMbI KyOOB JBYX BBIPaKE€HMIA
B BUJIE IPOU3BEICHMSI IBYX MHOTOYWICHOB.

Imaaon

®opmyina pa3HOCTH Ky0OB

PazHocTh KyOOB IBYX BBHIpaXXCHUI paBHA IIPOM3BEICHHUIO PAa3HOCTH 3THUX
BBIpaXCHUI Ha HETIOJTHBIN KBaApaT X CYMMBI.
@ —b=(a—-b)(a*+ab+ b

®opmya cyMMbI Ky0OB
CymMa KyOOB NIBYX BBIpaXXeHWiII paBHaA IIPOU3BEICHUIO CYMMBI 3THUX

BBIpaKeHW# Ha HETIOTHBIIM KBaIpaT NX pa3HOCTH.
a;+b=(@+b)(a®—ab+ D)

IIpaBniio 3anucy Npou3BeIeHNs B BAIe CYMMBI I PA3HOCTH KyOOB
1. ITo nByuneHy onpeneauTb Gopmysy (CyMMa WK Pa3HOCTb KyOOB).
2. IlpencTtaBuTh KaXXablii OMHOYJIEH ABY4YJeHA B BHUIE CTENEHU TPEThei
CTETeHU.
3. HaiiTu TpeTbU cTeNeHU OTHOWICHOB.
4. 3anucathb pe3yabTaT B BUJIE CYMMBbI UJIM pa3HOCTH KyOOB.
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1. [IpemcTaBUTD KaXKAbIi OMHOWICH CyMMBI (Pa3HOCTH) B BUIEC OTHOWICHA
TPEeThEel CTETICHM.

2. 3ammcatb IepBBI MHOXUTEIb: CYMMY (pa3HOCTh) OCHOBAaHMIA.

3. 3amucarh BTOPOIl MHOXWTEIb: HEIIOJHBIM KBagpaT pa3HOCTH (CYMMBI)
OCHOBaHUM.

Ypok. Cymma u pasHocts Kyoos (PT)

OcHoBHbI€E cofiepXKAaTe/bHbIe Leu:

1) TpeHUpOBaTh YMEHUE MPUMEHSTh (hOPMYJIBI CYMMBI U Pa3HOCTU KyOOB TIpu
BBITIOJTHEHUY 3aJaHN I pa3HOTO THUTIA;

2) TpeHUpoBaTh yMEHWE HAXONUTh 3HAYEHWE YWCIIOBBIX BBIPAXEHWI, periath
3aj1auul.

Ypok. @opmy:ibl cokpaienHoro ymHoxenus (PK)

OcHoBHbIE cofiepXKAaTe/IbHbIE eH:

1) opraHu3oBaTh CaMOKOHTPOJIb YMEHUSI TIPUMEHSTh (DOPMYJIbI COKPAIIEHHOTO
YMHOXEHMSI TIPY BBIMIOJTHEHUY 3aIaHUid pa3JIMYHOTO XapaKTepa;

2) TpeHUpPOBATh YMEHHUE pellaTh 3a/1auyld Ha TBUXKECHMUE.

PaccMoTpuM peliieHre HEKOTOPBIX 3aJaHmiA.

Ne 435

a) —(a*+ b)) =—(a+ b)(@®— ab + b?)

—a'— b= (=a)’ + (=b)’ = ((—a) + (=b))(@’ —ab+ b’) = —(a + b)(@* — ab + b’
0)b—a*=(b—a)(b*+ ab+ a?)

—(@®—=b)=—(a—b)(a*+tab+ b*)=(b—a)a*+ ab+ b?)

Ne 437

aA)(a+ )(a@*—at+)=ad*+1=d+1;

6)(b— )b +b+1)=b—13=b—I;
B)(—c—2)(c*—2c+4)=—(c+2(?—=2c+4)=—(c+2)=—*-38;
NGB-d(d@+3d+9)=3-d=27-d&

n) (2p + 3)(4p* — 6p +9) = (2p?)* + 3° = 8p° + 27,

e) Bg—4H(O9g* + 12g + 16) = (3q)> — 4* = 274> — 64;

X) (=5r+2)(25°2 + 10r + 4) = 2° — (5r) = 8 — 125/,

3) (=1 —4s)(1 — 3s + 165%) = —(13 + (4s)’) = —1 — 6453

n) 2n + m?»)(4n*> — nm?* + m*) = (2n)* + (m?)3 = 8n° + mS;

K) (—v —4w)(v* — dvw + 16w?) = —(v + 4w)(? — dvw + 16W?) = —(V* + (4w)?) =
= —y3 — 64w?

1) (51— 3r)(252 + 15tr + 9r%) = (51)° — (3r)* = 1258 = 2771

M) (—4z + 25)(162 + 8zs + 4s%) = (25 — 42) (162 + 8zs + 4s%) = (25)° — (42)° = 85 — 647

Ne 438

a) P+ D=+ 1) =0+ P=x+1;

0)(1 -+ +DN=(1-)1+2+FH =P - () =1-2

B) () =5 =255 - ) =-(0F + 55+ 255 -y =—(5 - (/) =—-(125-y"?) =
=_—125+y2=y2 125

X)) (3d? + 2¢)(9d* — 6d°c + 4¢?) = (3d?)* + (2¢)> = 27d° + 8¢7;

3) (4p° — 5¢2)(16p° + 20p°q* + 25¢*) = (4p*)° — (5¢%) = 64p° — 125¢°.



Ne 439

2) 3131—2193 43119 = (31—19)(3121231-19+1221+31 19=

= L0 451 19=3124+31-19+ 19043119 =

=312+2-31-19+19>= (31 + 19)? = 50> = 2500;

6) 127352733 +127-73= (127—73)(127251127-73+7342L+ 12773 =

- 54(‘272“52}'73”31 F127-73=1272+ 127 - 73+ 73+ 127 - 73 =

=1272+2-127 - 73 + 732 = (127 + 73)> = 200? = 40 000;

gy AL gy oy (9FADGE=39-41+41) 300 4

80 80
809 +39 41 T4 _ 390 _412=392 — 3941 + 412 — 39 — 412
80
= —39-41=—-1599;
r) 483_—4523 (482 + 522 = (48 — 52)(482_4-448 52452 482 _ 502 =
100(48°+ 48: 52 5%) _ 42 _ 572 = 48> — 48 - 52 + 522 — 48> — 522 =
4
= _48 - 52 = 2496
Ne 440 (a)

a) (2x + A)(4x? — 2xA + A%) = 8x3 + 27y}

8x3 — da?A +.25A4° + ACA — A + A3 = 8x3 + 27y
A =27y

A=3y

Ne 442

a) 5(a*> + 2)(a* — 2a*> + 4) = 5((a?)* + 2°) = 5(a® + 8) = 5a° + 40;

0) b(b — 3)(b* + 3b+9) = b(b> — 3°%) = b* — 27b;
B)3c(—c—1)(?—c—1)==3clc+ 1) (2—c—1)==3c(3+ 13 =-3c(*+1)=
=—3¢*— 3¢

o) (x+3)202—-3x+9)=x+3)x+3)Hx*-3x+ 99 =x+3)HK*+ 3% =

=(x + 3)(* +27) =x*+ 3x* + 27x + 81;

) (=2 + 504+ 5y +25) = (=P + )P + 5 + 5y +25) = (=2 +5)(5 - () =
= (= + 5)(125 — y%) = —126)> + 625 + y* — 125y° = y® — 125y° — 126)? + 625.

Ne 443

A X —-27T=x*-33=(x-3)x>+3x+9);

0)64+ )y =4 +y'=(4+y)(16 -4y +)?);

B) —a’— b= —(a*+ b*) = —(a + b)(a®> — ab + b*) = (—a — b)(a* — ab + b?);
r)-b+3=c—b=(c—>b)(c*+ bc+ b

1) 8p> — 0,001 =(2p—0,1)(4p> + 0,2p + 0,01);

e) 125 + 27¢° = (5 + 3¢)(25 — 15¢ + 9¢);

xK) —0,027 — 64 = —(0,3 + 4r)(0,09 — 1,2r + 1612 = (0,3 — 4r)(0,09 — 1,2r + 16°);
3) —0,125s° + 8 =8 — 0,125s = (2 — 0,55)(4 + s + 0255?)

n) 64m’ — 27n% = (4m)? — (3n)> = (4m — 3n)(16m? + 12mn = 9n?);

K) —k © — 0,008 = —((k*)* + (0,2r)%) = —(k* + 0,2r)(k* — 0,2k*r — 0,04/%);
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n)13642(141124 162J
—Xx -y == x-—y|—x"+—xp+—y
27 125 3 5 9 15 25

M) 64p° + 2164° = (4p°)° + (6q)° = (4p> + 69)(16p° — 24p’q + 364°).

H) —a’h’ — b° = —(&’D® + b*) = —((ab)’® + b*) = —(ab + b)(a?*h? — ab* + b?*) =
= (—ab — b)(a*h?* — ab® + b?);

0) 27X’ + 2 =2 = 27x'2° = ()’ — (3xz?)’ = (2’ — 3x2)(* + 3xZ° + 9x’2Y);
m) pg’r* — 125p° = (pgr)* — (5p°)° = (pgr — 5p*)(p*q’r’ + Spqr + 25p°);

p) 343 + F2 =T+ () = (T + M) (49 — T + )

Ne 444

a) (x +2)0?—2x+4) — x(x— 3)(x + 3) = 26;

X3+ 23— x(x? — 9) = 26;

x>+ 8 —x*+ 9x = 26;

9x + 8 = 26;

9x = 18;

x=2

Omeem: {2}.

) 6(y+ 1) +2(y— 1)(@?+y+1)—2(y + 1)* = 32; pasgenuts BcE ypaBHEHUE Ha 2
3p+ 12+ =10 +y+ 1) —(y+ )P =16;
32+ 2+ 1)+ —1—-0P+ 32+ 3y + 1) =16;
3y+oy+3+y’—1—p3—3y2—3y—1=16;
3y+1=16;

3y=15;

y=35

Omeem: {5}.

B) (s+2)—s(3s+1)2+ (2s+ 1)(4s> — 25 + 1) = 53;
$+6s2+ 125 +8 —s5(9s2+ 65+ 1) + 83+ 1=153;
$+6s2+125+8—98° — 652 — 5+ 8>+ 1=153;
11s=53-09;

11s = 44;

s=4

Omeem: {4}.

r)52(z—3)*—5(z—3)(Z + 32+ 9) + 30(z + 2)(z — 2) = 42;
52(2 — 62+ 9) — 5(z2 —27) + 30(2 — 4) = 42;

522 — 3022+ 45z — 522 + 135+ 3022 — 120 = 42;
45z + 15=42;

457 =127,

z=0,6

Omeem: {0,6}.

Ne 445

AXx—7P-1=((x-7—-D((x=7+x=-7)+1)=
=x—7-1D0*—14x+49+x—7+1)=(x—8)(x* — 13x + 43)
r)(5a—4)—8=05a—-4)y—-22=((5a—4) —2)((5a—4)>+2(5a—4) +2*) =
=(5a—4-2)(25a*—40a + 16 + 10a — 8 + 4) = (5a — 6)(25a* + 10a + 12);
n) (7b+ 33+ 125=((7b+3)+5)=((Tb+3)+5)(7b+ 3)*—5(7b+ 3) +25) =
=(7b+ 3+ 5)(496* + 42b + 9 — 35b — 15+ 25) = (7b + 8)(49b* + 7b + 52);

e) 0,216 + (¢ + 0,2)’=(0,6) + (¢ + 0,2)* =

= (0,6 + (¢ + 0,2))((0,6)>— 0,6(c + 0,2) + (c + 0,2)?) =

=(0,6 +c+0,2) (0,36 — 0,6c — 0,12 + c* + 0,4c + 0,04) =

= (0,8 + ¢)(c*— 0,2¢ + 0,28);

X) 64(m +5)’ —m* = (4(m + 5))’ —m’ =

=4(m+5) —m)((4(m+ 5)) +4dm(m + 5) + m>) =



= (4m + 20 — m)(16(m* + 10m + 25) + 4m? + 20m + m?) =
= (3m + 20)(16m* + 160m + 400 + 4m?> + 20m + m?) =

= (3m + 20)(21m?* + 180m + 400).

Ne 448 (1)
d-1¥—4dd+1)d-1)+3d-1)(?+d+1)=
=d-3d+3d—-1-4d(d-1)+3(d-1)=
=d-3d+3d—1—-4d +4+3d* -3=-3d>+3d
Ecmmd=-2,10—-3(=2)*+3-(-2)=-3-4—6=-18

Ne 465 (a)

IlepBbIit MHOXWTEB: X, BTOPO MHOXUTEJNb: ¥, TPETUIL MHOXWUTEND: Z, JAHHOE
MPOU3BEICHUE: X)7.

IMocne usMeHeHUit: MepBbIii MHOXUTENb: 1,5x, BTOPOIl MHOXUTEb: %y, TpeTuit

. . 4
MHOXWUTENb: Z + a, TaHHOe Npou3sBeaeHue: 1,5x =V (z+a).
ITo ycnoBuio Tpou3BeneHNe HE MEHSIETCSI:

xyz = l,5x-%y-(z+a)

z2=2z+a);

z7=2z+2a;

2a = -z

a=-0,5z

Omeem: TpeTUI MHOXUTETh HaI0 YMEHBIINUTD Ha 50%.
6) IlycTh Gomblee YUCOo X, TOTAA BTOPOE YUCIO — X — 58.
IlepBblit cnyyail.

7% GOJbIIIEro YncIa paBHBI 35% BTOpPOro Yncia:
0,07x=0,35(x — 58);

0,07x=10,35x — 0,35 - 58;

0,35x —0,07x=0,35 - 58;

0,28x = 0,35 - 58;

_ 0,35-58. 0.35-58 _ 5-29 _
=708 0 0,28 2 1%
x=72,5
72,5 — 58 = 14,5

Omeem: ucKoMble uncna 72,5; 14,5.

Bropoii cayyaii.

35% Gompliiero yrcia paBHbI 7% BTOPOTO YKCIa:
0,35x=10,07(x — 58);

0,35x=10,07x — 0,07 - 58;

0,35x — 0,07x = —0,07 - 58;

0,28x=-0,07 - 58;

_0,07-58. 7-58 _ 29 _
Y= 7028 28 2~ 145
=_14,5

—14,5-58=-72,5
Omeem: NCKOMEIe uncia —72,5; —14,5.

Ne 468
a) (—x—=3)(x*=3x+9)=—(x+ 3% =—-x-27,
0) 4=y T4y +16)=4 -y’ =64 -y’
B) (p —3q)(p* + 3pq + 9¢°) = p* — (3q)’ = p* - 27¢%;
1) (—6z + 5)(362% + 30z + 25) = —(6z — 5)(362% + 30z + 25) =
= _((62) — 5%) = 216> + 125;
1) (=2 —30)(4 — 61+ 92) = —(2 + 31)(4 — 61 + 9£) = —(23 + (31)%) = —8 — 277,
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e) (=7m + n)(49m* + Tmn + n¥) = (n — Tm)(49m> + Tmn + n*) = n’ — (Tm)> =

=n’ — 343m3.

Ne 470
. . 3 . 2 2 . 2

2) 93 5T 4 g3 57 _O3STNOH93 - STHST) _ g3 57 _ 36093493 STHST) _ g3 57
36 36 36

=932493-57+ 572+ 93 - 57 =932+ 2- 93 - 57+ 572= (93 + 57)> = 150> = 22500;

6) 79° +81° (792 —81)2 = (79+81)(78°-78 - 81481%) _ 792 _ g2 =
160 160

—_160(78— 1750 81+81%) 792812 =79 7881 +81>— 79— 812=— 78 - §1= —6318.

Ne 473 (a, 0, B, 1)

A —64=a*—4=(a—4)(a*+ 4a + 16);
0)8+bH=22+b=2+b)(4—2b+b);

B) 27¢* — 1000 = (3¢)* — 10° = (3¢ — 10)(9¢? + 30c¢ + 100);

r) 216 +0,001¢°> = 6+ (0,1¢g)> = (6 + 0,1¢)(36 — 0,6 + 0.014?).

Ne 480 (a)

B xommanuu x (x € N, x > 0) corpynHukoB, myxxuuH — 0,6x (0,6x € N, 0,6x > 0),
xkeHwuH — 0,4x (0,4x € N, 0,4x > 0).

B Teuenue roma MyxuuH crajno: 0,6x — 10 ((0,6x — 10) € N, (0,6x — 10) > 0),
a xeHmuH — 0,4x + 6 ((0,4x + 6) € N, (0,4x + 6) > 0).

ITo ycoBrI0 MY>KYMH CTaJIO CTOJIBKO XK€, CKOJIBKO U XKECHIINH:

0,6x— 10=10,4x + 6;

0,6x—0,4x =6 + 10;

0,2x = 16;

x = 80.

OTtBeT: B KOMITaHUU pabdoTajo 80 yeaoBeK.

§ 4. PA3JIOZKEHUE MHOT'OYJIEHA HA MHOXUWTEIN
IT. 4.4.1. BBIHECEHMWE OBIIIET'O MHOJKXUTEAS 3A CKOBKH

OcCHOBHBIE COAep KaTeAbHBIE LIEeAN:

1) popmupoBamsb cnocob6HOCMBb cCMpPOuUmMb onpege-
AeHUsl NOHsAmMul Ha npuMepe onpegeAeHusl NOHS-
mus «pa3A0KeHUe MHOTOYAEHA HA MHOXKUMEAU»;
2) mperRupoBamp yMeHU€e UCNOAb30BAMb NOCMPO-
eHHOe onpegeAeHue gAsl pelleHus 3dgay,

3) noBmopump: cnocobbl BHINOAHEHUA gelUcmBull
C UMEHOBAQHHBIMU YUCAAMU, COKpaujenue gpoobet,
pelueHue meKCmoBbIX 3agady.

Oco0eHHoCTH N3yYeHUs Y9eOHOTO COIePKAHNS

B nanHOM IyHKTE yualuecs y4aTcsl BRIHOCUTD OOIIU A MHOXKUTENb 32 CKOOKU, OHU
yXe UMEIOT OIBIT MPOCTEHIINX Mpeodpa3oBaHUil Takoro poaa. Tak, As MEepBUYHOTO
(bopMupoBaHMs yMeHUS TPUBOIUTH OJOOHBIE CllaraeMble y4alluecst BRIHOCUIIU OOIIUiA
MHOXUTENb 32 CKOOKM HA OCHOBaHUU PACTPEACIUTENBHOTO 3aKOHA YMHOXEHUSI.

B nanHOM nyHKTE y yyanuxcst hopMUpYyeTCcsl TIOHSITAE Pa3IOXEHUSI MHOTOYJIEHA
Ha MHoXuUTe . Hy>kHO OTMETUTh, YTO MO pa3jioXeHWEM Ha MHOXUTEIU MTOHMMAETCs
paszyiokeHue Ha OyKBEHHbIE MHOXWTENMW. TakK, BBIHECEHME 3a CKOOKM YMCJIOBOTO
MHOXUTENST He SBISETCS omepauueil pasioxeHuss Ha MHoxwuTenu. Hampuwmep,
MpeacTaBeHue MHOTOWIeHa 2a + 2ac B Buje NpousBeaeHus 2(a + ac) He gBisieTcs
pa3oKEeHUEM Ha MHOXWTENU, a B BuAe 2a (1 + c¢) gaBisiercs. DTOT «HI0AHC» MOXHO
0OTOBOPUTH C YUAIIMMUCS TTpU BeIToTHeHUN No 489,
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3nech Xe hopMuUpyeTcsl yMeHUE pacKiIagbBaTh HA MHOKUTENIN ITyTEM BhIHECEHUSI
00111eT0 MHOXUTEJS 32 CKOOKU. TeTieph yuanyecs BBITIOJHSIOT 3TO TTpeo0pa3oBaHue Ha
OCHOBaHMM 4Y€TKO C(hOPMYJIIMPOBAHHOTO TPaBUJIa: YTOOBI BEIHECTH 32 CKOOKM OOIIMit
MHOXUTEh ¢ MOXKHO B CKOOKAaX 3aIicaTh MHOTOWIEH,, KKIbIN YIeH KOTOPOTO MOTyYeH
B pe3yJbTaTe ero nejeHus Ha ¢. MOXHO MCIOb30BaTh MPEMIOXKEHHBI B yIeOHUKE
JITOPUTM BBIHECEHUSI 32 CKOOKM O0IIIETO MHOXUTES (B O0JIee TTOATOTOBIEHHOM KJlacce
yJanecst MOTyT TTOCTPOUTH €T0 CaMOCTOSITEIbHO — Ne 493).

B cBs3u ¢ Tem, uTO ywariumecst yxe 3HaKOMbI C BBIHECEHUEM 3a CKOOKU OOIIETO
MHOXUTEJS, JUTSI TPO0IeMaTU3aIMy MOKHO TIPENJIOXUTD yJaIuMcst chopMyTMpOBaTh,
YTO TaKOE «Pa3IoKeHNe MHOTOUYJIeHA Ha OYKBEHHBIE MHOXUTEITN».

7151 TOCTpOoeHUsI TIOTUKM OTKPBITUSI TIPYW TIOATOTOBKE K YPOKY YYMTETb MOXET
BOCITOTh30BaThCsT 3amaHreM Ne 488.

YTOOBI OATOTOBUTH YUAIIUXCS K OTKPHITUIO CIIEAYeT aKTyaJu3upoBaTh ¢ HUMU
pacripeieTMTeTbHOE CBOWCTBO YMHOXEHWMS, WCITOJIb30BaHWE 3TOTO CBOWMCTBA IS
paloHanM3alMyi BhIYUCIeHUN. [l 2Toi 1iefielt peKOMEHIYeTCs WCIOJb30BaTh
3amanust NeNe 485—488.

3amanue No 497 TOTOBUT yyaluxcs K clenylomeMy MmyHKTY. YacTo y yJammxcst
BO3HUKAET CJIOKHOCTH C BBTHECEHUEM 32 CKOOKM OOTIIETO MHOXKUTEIST, KOTOPBIHA SIBJISIETCST
MHOTOWIeHOM. YTOOBI TIPEOAOJETh 3TO BO3MOXHOE 3aTPyJHEHHE pPEKOMEHIYETCS
BBITIOJTHUTD 3TO 3a/IaHUE C TTOMIEPKUBAHIEM OOIIETO MHOXUTES.

3amanue Ne 498 mokasbIBaeT MpUMEHEHNE HOBOTO MPe00pa30BaHMS JIJIST pEIICHUST
ypaBHeHUit. Ocobo clemyeT TOAYepKHYTh, YTO 0e3 pa3ioXeHWs Ha MHOXUTEIN
YpaBHEHUS JaHHOTO BUA yJallIrecs ToKa PEeIuTh HE MOTYT.

BaxxHo mokaszaTh yganmMcs TpuMeHeHUE ITpaBUJia BRIHECEHMS 0011IeT0 MHOKHUTEIST
IUIST parioHanm3auy BeraucieHnii (NeNe 496, 502).

Ypok. BoiHecenne 001ero MHOKHUTENS 32 CKOOKH

Hoeoe 3nanue

OrnpeneneHne TMOHSITHS «pa3ioXeHWe MHOTOWIEHAa Ha MHOXWTEIW», IPaBUJIO
BBIHECEHHME OOIIEero MHOXKUTENST 3a CKOOKY, aJTOPUTM pPa3lIoKeHUs MHOTOWICHa Ha
OYKBEHHBIC MHOXKHUTEITH.

Axmyaauzauus

Tloemopump: pacnipeleUTEILHOE CBOMCTBO YMHOXEHUS, MPAaBUJIO YMHOKCHUS
OHOYJICHA Ha MHOTOWIEH.

3aodanue na npobnoe oeiicmeue

ChopMynupoBaTh OIpelnelieHre IOHSITHS <«pas3JioKeHWe MHOTOWIeHa Ha
OYKBEHHBIE MHOXUTEIIN».

Dukcauus 3ampyoHenus

41 He MOTY TaTh OTIpeesIcHIE IIOHSTHIO «pPa3I0kKeHe MHOTOYWIeHa Ha OYKBEHHEIE
MHOXUTEITH».

51 He MOTy TOKa3aTh, YTO ITPABUJIBHO J1aJ1 OIIpeeeHHIE «pa3IoKeHe MHOTOUYJIeHa
Ha OYKBEHHBIE MHOXUTEIIN».

Durcauus npusunsvt 3ampyoHenus

Hert onipenenenus «pa3inoxXeHe MHOTOYIeHA Ha OYKBEHHBIE MHOXUTEITH».

Ileav desmeavnocmu

ITocTponuTth ompencieHre MOHATHUSI «pa3JIoKeHUE MHOrodYjeHa Ha OyKBEHHEIC
MHOXKUTEITN».

Imaaon

Onpenenelme NOHATHUA «PaA3JT02KE€HUA MHOIOYWICHA HA MHO2KHUTEIN»

Pa3znoxuTh MHOrowieH Ha OYKBEHHBIE MHOXMTEIM — I3TO 3HAYUT
MPEICTaBUTh €r0 B BUIE MPOU3BEICHUS ABYX WM 00Jiee MHOIOUYJICHOB,
CTereHb KOTOPhIX OOJIbIIIE UJIM paBHa 1
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IIpaBuio BbIHECEHHE 0OLIEr0 MHOKHUTEIS 32 CKOOKY

BriHecTn 3a CKOOKM OOIIMIAI MHOXHWTEIb ¢ — 3TO 3HAYWT 3aIliMcarb B
CKOOKAaxX MHOTOYJICH, KaXKAbIM YJIeH KOTOPOTO TMOJIydeH B Pe3yJIbTaTe ero
NIeJIEHUS Ha C.

A.]Il‘Opl/lTM PA3J102KCHUA MHOTO4JICHA HA 6y1(Bel-[H]>le MHOXHWUTEIN

] Hafrm 00w i Oy kpesmni i muiomamein O Bees Wi srbonosiens., J
| Pasacmnms TEmasiil sMEoror e B MEoE s L 1‘7
[ SHMIUATH HUXCHIHAH MEONTUIEH B BHAT TPOHRRSICSHNR L4 L4 — sparrHoe) [
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PaCCMOTpI/IM PECHICHUE HEKOTOPLIX 3aJaHUN.

Ne 485
a) 2a J2r 2b _ 2 2+ b — 4+ 5 wmoxwo MIPUMEHUTE CBOMCTBO JEJIMMOCTH CYMMBI

Ha 4YMCJI0, MOXHO MPUMEHUTD PACIpeAeIUTEIbHOE CBOMCTBO YMHOXEHMSI, COKPAIllaeM
JIpo0b Ha 2, UCITOJIb3Yst OCHOBHOE CBOWCTBO IPOOHU.

6)~ —24 —24

x—3 30—y  x-y
JKEHMSI, COKpallaeM Ipoob Ha 3.
4 4 1

B) T3c— 165 _ 4(3c—4b) _ 3c—4b
YMHOXEHUsI, COKpalllaeM 1poOb Ha 4.

MPUMEHSIEM pacIIpeie/TMTeIbHOE CBOMCTBO YMHO-

MPUMEHSIEM pacIipeeTuTeIbHOE CBOMCTBO

) 25”_}?5[’ = 5(5’)_; 99) — 5p _+29” NpUMEHSIEM pacnpeaeuTeIbHOEe CBOMCTBO

YMHOXEHUs, COKpalllaeM ApoOb Ha 5.
27r+18s _ 309r+6s) _ _9r+6s
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M “er—i2v  3(2r—av) 2r —4y

Ne 486

a) 36x%y = A - 4xy; B) 18p' = p® - 4; 1) 12abc = A - 3c;
A =36x% : 4xy; A=18p!: p; A= 12abc : 3c;
A=9x A=18p* A=4ab

0) 547 =274 - 7%, r) 15¢°# = 54 - rg; e) 9d’s* = 34 - 3d%;
A=5472':277, A=15¢: 5rq; A=9d%%: 9%,
A=2z8 A=3¢r A=¢s



Ne 487

a)6-19+6=6(19+ 1)=6-20 = 120;

6)27-5+ 13-5=5(27 + 13) =5 - 40 = 200;
B)34-3+17-4=172-3+4)=17-10 = 170;
140-4+32-15=8-5-4+8-4-5-3=8-5-4(1 +3) =160 - 4 = 640;
1) 58 +29-3=29(2+3)=29-5=145;

e) 72 + 36 -8 =36(2 + 8) = 36 - 10 = 360.

Ne 491

a) 3a® — 6a*= (3a®) - 1 — 2a - (3a®) = 34%(1 — 2a);

0) 16b* — 8b°=2b- (8b%) — 1 - (8H%) = 8bH°(2b — 1);

B) 6¢* — 12¢0 =1 - (6¢*) — 2¢*(6¢*) = 6¢*(1 — 2¢?);

r) 104’ + 30a° = (10d°) - & + (104°) - 3 = 10d5(d? + 3)

1) 9x3 — 6x%y = 3x*(3x — 2y);

e) Trts + 214 =Tr(s + 3);

x) 18pg’ — 9¢* = 9¢°(2p — q);

3) 2a° + 4a*b = 2a*(a + 2b)

n) 16m*n + 8m?n* = (8m?n) - 2 + (8m?n) - n> = 8m’n(2 + n?);

K) —5u*v* — 10uv? = (=5uv?) - u?v? + (=5w?) - 2 = =Suv*(ud* + 2);
n) —27a*b + 18a*hb* = (—9a%b) - 3a + (—9a%b) - (—2b) = —9a*b(3a — 2b);
M) 5132d° — 34c3d? = (17¢%d?) - 3d — (17¢%d?) - 2¢ = 172d*(3d — 2c¢).

Ne 492

a)ab—bc+db=b(a—c+d)

0) xy—zytyt=—yx+tz—1

B) —2a+tab—ac=—-a2—-b+c)

r) 3p—2pg + 4pr=p(3 —2q +4r)

o) 3mn — 9m?n? + 12m*n* = 3mn(1 — 3mn + 4m?n);

e) —8a'b + 16a*h*> — 20a°h> = —4a’b(2a*> — 4b + 5a°b?);

X) 2p*q’ + 4p’q® — 6pq = 2pq(p°q® + 2pq — 3)

3) 9x%? — 6x** + 15x%° = 3xH*(3x* — 2y + 5)°)

n) 8ctd 3 — 6c*d? + 16c3d 4 = (2c3d?) - 4ed — (2c3d ?) - 3¢ + 2c3d ?) - 8d* =
=2¢%d *(4cd — 3¢ + 8d4P)

K) —20m*n® — 12m*n* + 16mn> =

= (—4m’n?) - Sm’n + (—4m’n?) - 3n> + (—4m’n?) - (—4m®) =

= —Adm’n*(5m*n + 3n*> — 4m°)

1) 15a7b* + 5a°6° — 1060 = (5a°b) - 3a%h + (3a°B%) - a - (5a°b?) - 2b6 =
= 5a°b*(3a’h + a - 2b°)

M) 247rs° — 16757 — 40r'%° = (8+°s°) - 35 - (81°8°) - 245> - (81°5%) - 51° =

= 8r5°(3s — 25> — 515)

Ne 494 (r, 3) |
r)8m’ — 18mn> npum =45, n= -3

8m?® — 18mn? = 2m(4m?* — 9n*) = 2m(2m — 3n)(2m + 3n)
Ecium=4,5n= —%, T02-4,5-(2-45-3" (—%))(2 4543 (—%)) =
=9-(9+1)(9—1)=9-10-8=720;

169



170

ded —126°d"

1) —npn e=14;4=13
|+ dod +4c"d
Sod - 12c'd" _ 3ed(l - 4c7d®)  3ad(l = 2ed)l 4 D) Sed{l = ded)
I+dod +de’d” i1+ 2cdy’ i1+ Zed)’ |+ 2ed
3:14:-5- 2+14-5 4 : 13
Ecome=14:d=5 1 A5 }: 2141 —14) B L) = =182
1+2-14-5 1=14 ]

Ne 497 (mepBblii CTOJIOUK).

a)albto)tdbta=(b+c)atd);

0) Sx(v+2) -3ty + ) = (¥ + 2)(5x — 30);

B) 6m(p — q) + Tn(qg — p) = 6m(p — q) — Tn(p — q) = (p — q)(6m — Tn);
) 9r(s — 1) — 2k(t — 5) = (s — 1) + 2k(s — 1) = (s — H)(9r + 2k).

Ne 507 (r)

a) 780 kr — 595 kr + 0,615 xr + 320 kr = 505,615 kr
0) 1590 cm — 21,5¢cm — 15,9 cm — 214em = 1370,4 cwM;
B) 0,754+ 48y — 12,259 — 1049 = 26,5 u;

r) 6700 p. — 12 p. +2453p. — 0,9 p. = 6932,4 p.

Ne 511 (B)

1) 120 : 60 = 2 (4) BpeMsI Ha TIEPBOM yJacTKe MyTH
2) 240 : 80 = 3 (4) BpeMsI Ha BTOPOM yJacTKe IyTh
3) 350 : 70 = 5 (4) BpeMsI Ha TPEThEM y4acTKe IyTU
4) 120 + 240 + 350 = 710 (xM) BeChb IyTh

5)2+ 3+ 5=10 (4) Bcé Bpems

6) 710 : 10 =71 (xm/u).

Omeem: cpeqHsist CKOpocTb 71 Km/4.

Ne 513 (a, 0)
a)17x + 51y =17x+ 17 - 3y = 17(x + 3y);
O)a*+Ta=a-a*+Ta=a(a®+ 7).

Ne 514 (a, 0)
a) 166> —7a* =16 a*—7a* - a*> = a*(16 — 7a?);
0) 70— 110 =T7b*- b> — 11 - B2 = b3 (7> — 11).

Ne 516 (a, B)

a)a*h> —a*b* nipua=3;b=-2

a*b? — a*b* = (a*h?) - a* — (a®h?) - b* = a*b¥(a® — b*) = a*b*(a — b)(a + b)
Ecmma=3;b=-2,103 (=2)2- 3 = (=2)3 + (=2)) =9 -4-5- 1 = 180;

Yz—12
B ————————— npu=z=73
Q=" —24z+ 16
=12 3-32-3:4 33z -4 3
02 —242416 (@2 -2-3z 4+ 4 {3z -4y 3z2-4
3 3 :
Ecanwz=3, 10 = — = (Li
3:3-4 5



Ne 528 (0)

12,8 kM =12 800 m; 11 xm = 11 000 M; 20 xm = 20 000 kM

1) 12 800 : 16 = 800 (c) Bpemsi, 3aTpaueHHOE Ha IIEPBOM y4aCTKe IIyTH;
2) 11 000 : 22 = 500 (c) BpeMsi, 3aTpayeHHOE Ha BTOPOM y4acTKe MyTH;
3) 20 000 : 10 =2 000 (c) BpeMsl, 3aTpauyeHHOE Ha TPEThEeM YIaCTKE ITyTH;
4) 12 800 + 11 000 + 20 000 = 43 800 (M) BeCbh IyTh;

5) 800 + 500 + 2 000 = 3 300 (c) Bc€ BpeMsI;

6) 43 800 : 3 300 = 13,3 (M/c)

Omeem: cpenHsist ckopocTh 13,3 m/c.

Ne 531*
a) 99 999 785 960; 6) 10 000 012 340.

Ne 532%

ITycte Msi4 ciuut U3 x Oenbix J0CKYTOB. Ilo ycloBUIO KaXIblii OeJblii JOCKYT
TPAaHUYUT C 3 YEPHBIMU, 3HAYUT, TPAHUILL MEXKIY YEPHBIMU U OCTBIMU JIOCKYTaMU — 3X.

YepHbIX 10CKYTOB — 32 — x. UepHBIii TOCKYT TPaHUYUT TOJILKO C OJIBIMU JIOCKYTaMU
¥ TaK KaK OH ISATHYTOJbHUK, TO TPAHUIl MEXIY YEePHBIMU U OCIIBIMU JIOCKYTaMH —
5(32 — x). KonmmuecTBO TpaHUII HE 3aBUCUT OT CII0cO0a WX ITOACYETa, 3HAYUT, IIepBOE
KOJINYECTBO PAaBHO BTOPOMY

3x=5(32 —x) = x=20.

Omeem: B TakoM Msiue 20 JIOCKYTOB O€JIOro 11BeTa.

I1. 4.4.2. CITIOCOB I'PYIIIIMPOBKH

OcCHOBHBIE COAep KaTEeAbHbBIE IIEeAN:

1) popmupoBams cnocobHOCMbL cmMpoums CNOCO-
Obl PA3A0KEHUA MHOTOUYAEHOB HA MHOXUIMEAU HA
npumepe cnocoba rpynnupoBKU;

2) mperupoBamb yMeHUe UCNOAb30BAMb NOCMPO-
€eHHbLU cnocob gas pa3sA0KeHUs MHOTOYAEHOB Hd
MHOXUMeAU;

3) noBmopumb. cnocob CpaBHEHUS YUCAOBbIX BbIPA-
JKenull, cogepXxaujux cmenexu, peuleHlue mekcmo-
BBIX 32gQu.

Oco0eHHOCTH N3yYeHUs y9eOHOTO CO/IEPIKAHNS

B jaHHOM IyHKTE y4alluecsl y4aTcsl IIPUMEHSTh elle OAMH CII0CO0 pa3ioKeHUs
Ha MHOXUTEJIM — CIIOCOO IPYIITHUPOBKHU.

s mpobGiieMaTU3allii MOXHO TIPEIJIOXUTD YIAIINMCS Pa3IOKUTh Ha MHOXKUTE -
JI1 MHOTOWIEeH: 2x% + 9y + 2xy + 9x

IIprunHO BOZHUKIIETO 3aTPyAHEHUS OYAET TO, YTO JaHHbIE OJHOWIEHBI HE UME-
10T 00111eT0 MHOXUTESI. UTOOBI IIpeoaoaeTh CBOE 3aTpyAHEHUE yJallllecs JOKHBI Oy-
YT OTKPBITh HOBBII CIIOCO0 pa3ioXeHUsI Ha MHOXUTEIN.

YTo0ObI NOArOTOBUTH YYALIUXCS K OTKPBITUIO PEKOMEHIYETCS BHIIIOJIHUTD 3a1aHue
Ne 533, B KOTOPOM y4aliuMcst IPUACTCS IIEPECTABIISATD ClIaraeMble MECTAMU U TPYIIIIK-
poBaTh MPOM3BEACHMS, UMEIOIIKE ONMHAKOBbIe MHOXUTeIU, a Takxke Ne 535. [Tosxe
3TU UJIEU TIOMOTYT CEMMKJIACCHUKAM ITOCTPOUTD HOBBIM CITOCOO CaMOCTOSTETBHO.

AJITOPUTM CITIOCO0a TPYHITUPOBKY, TTOCTPOSHHBIN YIAIITUMUCS, MOXET UMETh CJIe-
NYIOIIWIA BUI.

1) OOBbeIUHUTD YIEHBI MHOTOUYJIEHA B IPYIIbLI TAKUM 00pa30oM, YTOOKI B KaxKAok
rpyIie ObUIY O0IIMe MHOXHUTEIIH.
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2) Haiitu 001IMIA MHOXWTEIb B KaXIOW TPYTIE U BBIHECTU €T0.

3) Haiitu o01muit MHOXUTENb B HOBOM MHOTOUJIEHE U BBIHECTH €TO.

IMonroroBka, TpoBeAcHHAS B MPEObIIYIIEM ITYHKTE, JAaeT BO3MOXHOCTb HapSIIy
C TIPOCTEUIIIMMM CUTYalIMSIMUA MCIIOJIb30BaHMSI CITOco0a TPYNITUPOBKU PacCMOTPETh 1
cJIyJ4au, KOTOpbIE TPEOYIOT CIIeIIMaIbHBIX IIPHEMOB:

* TIepecTaHOBKa CJIaraeMbIX;

* IIpeACTaBICHUE YJIeHa MHOTOUYJIEHA B BUIE CYMMBI WJIM PA3HOCTHU MOJOOHBIX EMY
YJICHOB;

* npuOaBjieHUE U BBIYUTAHKE OTHOTO M TOTO K€ CJIaraeMoro.

[MocnennM AByM IpreMaM PeKOMEHIYETCS IIOCBATUTH OTIACIbHBIN YPOK OTKPHI-
THSI HOBOTO 3HAHUSI. DTU TIPUEMBbI OYIyT MCIIOb30BaThCS YIAIIUMUCS B JaJIbHEMIIIEM 1
JUTSI IPYTUX CTIOCOOOB Pa3IOXEHUST HA MHOXUTEH.

715t mpoGieMaTu3auy MOKHO TPEIJIOKUTD YIAIIMMCS Pa3IOKUTh HA MHOXHUTE -
JIA C VICTIOJTB30BAaHMEM CITOCO0a TPYIIIMPOBKI MHOTOUJIEHBI: a) a*> + 5a + 6; 6) x> — 32.

7151 opraHu3aiuy OTKPBITUST MOXHO BOCIIOTb30BaThCSI YIEOHMKOM. YUaluecs
CaMOCTOSITEIbHO OTOUPAIOT U paccMaTpuBalOT MpuMepsl 2, 3 u 4 u3 tekcra. [locne pa-
OOTHI C TEKCTOM YJAITMMCS TIpeajIaracTcs BEITTOJTHNUTE 3a1aHUS Ha TTPOOHOE ACHCTBHE.

3amanust NeNe 546, 554 moka3bIBalOT IpUMEHEHUE HOBOTO MPe0o0pa3oBaHusT TS
peleHus ypapHeHuii. [Ipudyem, eciiy paHblile yKazaHUE pa3IoKUTh HA MHOXUTEIH J1a-
BaJIOCh B 3aJIaHUU, TO TeTIEPh TAKOTO YKa3aHMS B TEKCTE 3alaHUsI HeT. AHATU3UPYsl BUIT
ypaBHEHUs, y4yalllMecsl HOKHBI MOHUMAaTh, YTO HYXXHO MpeoOpa3oBaTh JEBYIO YacThb
ypaBHEHUS B IIpOn3BeacHIC MHOTOWIeHOB. OC000 ciemyeT IToMYepKHYTh, 4TO 0€3 pa3-
JIOXKEHMST Ha MHOXUTEIM YpaBHEHUS JaHHOTO BUA yJYallluecs 1oKa PeIUTh HE MOTYT.

Ypok. Cnoco6 rpynnupoBKu

Hoeoe 3nanue

Crioco0 rpynmupoBKY, AITOPUTM Pa3JIOKEHUSI MHOTOWIEHAa HA MHOXUTEIN METO-
JIOM TPYTITUPOBKH.

Axmyaauzauus

Tloemopumy: onipeiesieHNe TIOHSITUS «pa3JIoXKeHNe MHOTOWIeHa Ha MHOXKUTEIN»,
MPaBUJIO BBIHECEHUST OOIIETO MHOXUTESI 32 CKOOKY, aJlTOPUTM Pa3ioKEeHUsT MHOTOY-
JieHa Ha OYKBEHHBIE MHOXUTEIN.

3aodanue na npobnoe deiicmeue

Pa3noxuth MHOTOUIEH HA MHOXUTEN: 2x + 9y + 2xy + 9x

Duxcayus 3ampyonenus

A He MOTY Pa3NoXWUTh MHOTOYJIEH, OMHOYJIEHBI KOTOPOTO HE MMEIOT OOIINX
MHOXUTeIeH Ha MHOXUTEU.

4 He MOTY Ha3BaTh 3TAJIOH, KOTOPBIM BOCITIOJIB30BAJICS TIPU PA3TI0KEHUN MHOTOY -
JIeHa, OTHOWIEHBI KOTOPOTO HE MMEIOT OOIIMX MHOXHUTEJE Ha MHOXUTEIIH.

Dukcayus nputunsL 3ampyoHeHus

HeTt cniocob6a paznoxeHus1 MHOTOWIeHA, OJHOUYJIEHBl KOTOPOTO HE UMEIOT 00-
X MHOXUTEJIEN, HA MHOXUTEIH.

Ileas deameavnocmu

ITocTpouTs croco6 pa3ioxkeHuss MHOTOWJIeHa, OAHOWIEHBI KOTOPOTO HE UMEIOT
001X MHOXUTENeH, HAa MHOXUTEIHU.

Imanon

Croco6 rpynmupoBKu

Crioco6 rpynnrMpoBKU: 00beIUHEHUE YWIEHOB MHOTOWIEeHA B IPYIIbl TAKUM
o0pa3oM, 4YTOOBI MOCHE IPOBEIECHUS HEKOTOPOTO YMCJIa PaBHOCUIBLHBIX
peoOpa30oBaHMil y CllaraéMbIX HOBOTO BBIPpAXKCHUS ITOSIBIUIMICH OOIIIIE
MHOXHUTEJIH.
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Croco0bl mpeodpa3oBaHuss MHOTOYJIEHOB, HCIOJIb3yeMble MPH IPYNMUPOBKE
IlepecTaHoBKa ciaracMbix.

AJ'Il‘Opl/ITM PA3JI02K€HUA MHOI0O4WICHA HA MHO2KUTECJ/IM METOOM IpylinmvupoOBKH

1) O0BemMHNTE WICHBI MHOTOWICHA B TPYIIIBI TAKUM OOpa3oM, YTOOBI
B KaXKIO IPYIIIIE MTOSIBUIVCH OOIITE MHOXUTEIIH.

2) Hatitu o01mmii OyKBEHHBIM MHOXKUTENb B KasKIOW TPYIIIE M BBIHECTH €T0.
3) Haiitu o611uit MHOXHUTEb B HOBOM MHOTOUYJICHE Y BBIHECTH €TO0.

Ypok. Cioco6 rpynnmpoBKu

Hoeoe 3nanue

HoBble ctocoObI rpyNImUpPOBKU.

Axmyaauzauus

Iloemopump: cnoco® TPYNIUPOBKU, CHOCOOBI Mpeodpa3oBaHUsI MHOTOYJIEHOB,
HICITOJTb3yeMbIe TIPU TPYIITMPOBKE, AJITOPUTM Pa3I0KEHUS MHOTOUYIeHAa Ha MHOXUTEIN
METOIOM TPYITITUPOBKU.

3aoanue na npobnoe delicmeue

Pa3noxuTh MHOTOUJIEHBI HA MHOXUTENU: a) a® + 5a + 6; 60) x° — 32.

Dukcauus 3ampyoHeHus

41 He MOTI'Y Pa3/IOKUTh MHOTOWICHBI HA MHOXUTEIIN.

41 He MoT'y Ha3BaTb 3TAJIOH, KOTOPHIM BOCIIOJIB30BAJICS P Pa3/IOXKEHNY MHOTOWICHOB.

Durcauus npusunsvt 3ampyoHenus

Het cioco6a pa3ioxeHns] TAKOTO MHOTOYJIeHa Ha MHOXUTEJIH.

I]eab desmeavnocmu

ITocTpouTh HOBBIE CITIOCOOBI Pa3I0XKEHUS MHOTOYWIEHOB HA MHOXUTEIH.

Imaaon

Crnoco0bl npeoOpa3oBaHus MHOTOYJIEHOB, HCIOJIb3yeMble MPH IPYNMUPOBKE

[pencraBneHne HEKOTOPOTO YieHAa MHOTOYJIeHa B BUAE CYMMBI WIM

Pa3HOCTH TOMOOHBIX EMY YWICHOB.

IpuGapieHye U BBIYUTAHUE OXHOTO M TOTO XKe CJIaraeMoro.

Ypok. Cnoco6 rpynmposku (PT)

OcHOBHbIE cofiepKaTeIbHbIe IeIH:
1) TpeHHpOBaTh YMEHNE MMPUMEHSITH CITOCO0 TPYITITMPOBKH ISl Pa3IOKEHUST MHO-
royjieHa Ha MHOXHUTEIH;
2) TPEHMPOBATh yMEHUE HAXOIUTh 3HAYSHKME YMCIIOBBIX BRIPAXKEHUM, COEpKaIIIX
CTeNeHU, pelliaTh 3a1aun.
[IpuBeneM pelieHUe HEKOTOPBIX 3aAaHUIA.
Ne 533
a)7+-43+12:5-23-7+5-38=7-(43-23)+5-(12+38)=
=7-20+5-50= 140+ 250 = 390;
6)9,6-46 —14,3-59+54-9,6 — 141 -14,3=19,6(46 + 54) — 14,3(59 + 141) =
=9,6-100— 14,3 - 200 = 960 — 2860 = —1900

Ne 538

a)3x(a+b)+a+b=3x(a+b)+(atb)=(a+b)(3x+1)
r)1ldim—n)—m+n=11ldim —n) —(m—n)=(m—n)(11d — 1)
m2a(x+y)—3y—3x=2a(x+y) -3 +x)=x+y)(2a-3);

) 5b(z—1) + 5t =5z =5b(z — 1) + 5(t = 2) = 5b(z=1) — 5(z=0) =
=(@—005b-5)=5(z—nb-1);

X) 8¢c(2v —w) —4w + 8v=8c(Qv —w) —4(w — 2v) = 8cQv —w) + 42v —w)
=2v—w)B8c+4)=4Q2v—-w)(2c + 1);
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174

3)6d(3p +2q) —9p —6q=6d(3p +29) —3(3p + 29) = (3p + 2¢q)(6d — 3) =
=303p+29)2d - 1)

K) 3a — 4b — (4b — 3a)* = (3a — 4b) — (4b — 3a)* =

Croco0 1:

—(4b — 3a) — (4b — 3a)* = —(4b — 3a)(1 + 4b — 3a) = (3a — 4b)(1 + 4b — 3a)
Crocob 2:

(3a — 4b) — (B3a — 4b)>= (Ba — 4b)(1 — 3a + 4b)
Ne-a=p+9%9=0—-9-O-99=p-9-9p—-9)=@—-9P—q9-9);

Ne 539

€)5—4bx—5x+4b=(5—5x) — (4bx — 4b) = 5(1 —x) —4b(x — 1) =

=5(1 —x) + 4b(1 —x) = (1 — x)(5 + 4b);

mptpgtprtgr=Q +pg+(pr+g)=pptg+rptg=@p+q(p+r);

M) m> — mn + kn — km = (m> — mn) + (kn — km) = m(m —n) + k(n —m) =
=mm—n)—k(m—n)= m—n)(m—k))a*ta*b+a+b=(a+a*h)+(a+b)=
=da(atb)+(@tbh)=(a+b)a+1)

X +txy—x—y=F txy) —(x+y)=xxty —x+tp=x+tyx-1)

VWO - —b+1=F-P)—b-1)=Pb-1)—0B-1)=0-1)(B*—-1);

b) 122 +3ay—4dy—a=(12y*+3ay) — 4y +a)=3y@dy +a) — 4yt a) =

=@ +ta@By—1)

) 7x'z — 2y + Tyz — 2 = (Ix'z + Tyg) — 2y + ) =

=Tz(x* +y) =20 +x) = (* + ) (72— 2);

4) 3m® — 12nk — 3nmk + 12m?> = (3m3 — 3nmk) — (12nk — 12m?) =

= 3m(m?* — nk) — 12(nk — m*) = 3m(m* — nk) + 12(m*> — nk) = (m* — nk)(3m + 12) =
= 3(m? — nk)(m + 4),

) 5z%a + 8y — 1022 — dayz = (5z2%a — 102%) + (8y — dayz) = 52 (za — 2) + 4y(2 — za) =
=57(za —2) —4y(za — 2) = (za — 2)(52° — 4y)

Ne 540 (a, r).

a)x>’—Tx+txy—Tynpux=26,6;y=0,4
X=Tx+xy—Ty=-=T7X)+t(xy—=Ty)=x(x—7)+tyx—7)=(x—-T)(xt )
Ecmux=6,6;y=0,4, 10 (6,6 —7)(6,6 +0,4)=-04-7=-2.8

r)9ab—2€d+2ad—9cbnpua=0,5;b=%;c=3;d=—4

9ab — 2cd + 2ad — 9cb = (9ab — 9cb) — (2cd — 2ad) = 9b(a — ¢) — 2d(c — a) =
=9b(a—c¢) +2d(a —c) = (a — c)(9b + 2d)

ECﬂMa:O,S;b:%;C:3;d:—4,TO(O,5—3)(9’%“‘2'(—4)):—2,5 “(3=8)=
=-2,5-(=5)=12,5

Ne 541 (a, 0)

a) 15ab — 5bc + 3ad — cd

Crocob 1. (15ab — 5bc) + (3ad — cd) = 5b6(3a — ¢) + d(3a — ¢) = (3a — ¢)(5b + d)
Crioco6 2. (15ab + 3ad) — (5bc + cd) = 3a(5b + d) — c(5b+ d) = (5b+ d)(3a — ¢)

6) 87y — 20zx — 6ry + 15rx

Crnocob 1. (8zy — 20zx) — (6ry — 15rx) = 4z(2y — 5x) — 3r(2y — 5x) = 2y — 5x)(4z — 3r)
Crnoco6 2. (8zy — 6ry) — (20zx — 15rx) = 2y(4z — 3r) — 5x(4z — 3r) = (42— 3r)(2y — 5x)



Ne 542

a) 2abc + 4ac + 10ab + 20a

Cnocob6 1. (2abe + 4ac) + (10ab + 20a) = 2ac(b + 2) + 10a(b + 2) =
=(b+ 2)(2ac + 10a) = 2a(b + 2)(c + 5)

Cnocob 2. (2abc + 10ab) + (4ac + 20a) = 2ab(c + 5) + 4a(c + 5) =

= (¢ + 5)(2ab + 4a) = 2a(c + 5)(b + 2)

6) 21x + 35x3 + 3x* + 5x*

Crocob 1. (21x + 35x3%) + (3x? + 5x*) = 7x(3 + 5x?) + x*(3x + 5x%) =
=B+ 5x)(Tx+x*) = x(3 + 5x°)(7 + x)

Crioco6 2. (21x + 3x%) + (35 + 5x*) = 3x(7 + x) + 5 (7 + x) =
=(7+x)(3x + 5x°) = x(7 + x)(3 + 5x?)

B) 4c¢* — 6¢*r — 6erd + 4¢3d

Croco06 1. (4¢* — 6¢) — (6¢crd — 4c3d) = 2¢*(2¢? — 3r) — 2¢d(3r — 2¢2) =
=2c%(2¢® — 3r) + 2¢d(2¢* — 3r) = 2¢* — 3r) (22 + ¢d) = ¢(2¢* — 3r)(2c + d)
Cnoco6 2. (4c* + 4cd) — (6¢r + 6¢rd) = 4c3(c + d) — 6¢cr(c + d) =

= (¢ t+ d)(4c® — 6cr) = 2c(c + d)(2¢* — 3r)

r) 274+ 32— 97— 62°

Cnoco6 1. (27 + 37%) — (97 + 62°) = 22222 + 3) =323 + 2) = 22 + 3)(? = 32) =
=222 +3)(z - 3)

Croco6 2. (27 — 62°) + (322 — 92) =22z — 3) + 32(z — 3) = (2 — 3)(2* + 37) =
=2(z—3)(22 +3)

Ne 544

)3 —x+3xy—y—3xz+tz7=06x>—x)+ BCxy—y)— Bxz—2) =
=xBx—1)+yBx—1)—zBx—-1)=Cx—1D(x+y—2)

0) ac* — bc? — bc+ac—a+ b= (ac®— bc*) — (bc — ac) — (a—b) =
=ca—b)—clb—a)—(a—b)=ca—b)tca—b)—(a—b)=(@—b)(*+c—1)
e)a’h+ta+ab>+b+2ab+2=(a*h+a)~+ (ab*+b) + (2ab+2)=

=a(ab+ 1) +blab+1)+2ab+1)=(ab+ 1)(a+b+2);

X)X =Xy — 12—yt iy + 2= (x—1) -y —ty) —(y—2) =

=7 =) —yx—=0) =2 —-D)=(x - —y) + U —y) = (@ —y)(x—1+2);
3) X2a + bx + yb* + abxy + a*bx + ab* = (x*a + bx) + (yb* + abxy) + (a*bx + ab?) =
=x(xa + b) + yb(b + ax) + ab(ax + b) = (xa + b)(x + ab + yb);

n) ctd — ¢ — A3+ EdP — ed* + & = (¢*d — &) — (Pd> — AdP) — (ed* — d°) =
=ctd—c)—d(c—d)—d (c—d)y=c*(d—c)+d(d—c)+d(d—c)=

= (d—c)(c* + 2d* + d*.

Ne 545
0)?—6b+8=0*—4b—2b+8=(2—4b)— (2b—8)=b(b—4)—-2(b—4) =
=0b-40b-2)
B)c2+8c+7=c2+Tctc+7=(*+T7c)+(c+T)=clc+T)+(c+tT)=
=(+T)(c+1)
Nd+4d+3=d*+3d+d+3=(+3d)+(d+3)=dd+3)+(d+3)=
=d+3)(d+1)
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n) k*+ 9% —10=k>+ 10k — k — 10 = (k* + 10k) — (k + 10) =

= k(k + 10) — (k + 10) = (k + 10)(k — 1)

e)x?+5xy+ 4y’ =x2+4xy +xy+4y?= (x> + 4xy) + (xy + 4y*) =
=x(x +4y) + y(x +4y) = (x + 4y)(x + )

X) 2+ 6z +5P=2+5zg+z+5P=(2+z)+ 5z + 58) =
=z(zt )+ 5Kz +1)=(z+N(z+50;

3) u? — duw + 3w = u? — 3uw — uw + 3w? = (1> — uw) — Guw — 3w?) =
=u(u—w)—3wlu—w)=(u—w)(u—3w);

n) m?> — 9mn + 20n> = m?> — Smn — dmn + 20n> = (m?> — Smn) — (4mn — 20n?) =
=m(m — 5n) — 4n(m — 5n) = (m — 5n)(m — 4n);

K)2p* —pq—q*=2p*—2pq +pqg— ¢’ = (2p* = 2pq) + (pq — ¢*) =
=p@p-9tep—)=@—-9C2p+q)
mp—8p*+45=p>—5p> - 3p> +45=(p? — 3p?) — (5p* — 45) =
=pp—=3) =50’ =9 =p(p—-3)=5(p—-3)p+3)=p-3)P*—5p—15).
M@ —q¢—6=¢"-3¢+2¢—-6=(¢"—3¢) + (2¢° — 6) =

=¢(@ -3t 2 -3)=("-3)(+2);
NA-TP+12=rF-3r—-4r+12=(+#-3P) —(4r—-12)=
=prr—-3)—4r-3)= 1 -3)(P—-4);

0)s*+ 72+ 12=(s*+3s%) + (4s* + 12) = s*(s* + 3) + 4(s* + 3) =

= (2 + 3)(s* + 4);
m22t—7~2—-3=20-3+2-3=02++2A) -3~ +3)=
=28+ 1) -3+ 1)=EF+ 1R, -3)

Ne 546
0) (0’ +3y) —4y—12=0; B) 7 +27—15=0;
(0?+3y) — (4y +12) = 0; 2+57-37-15=0;
yy+3) -4 +3)=0; (22+52) — (32 + 15) =0;
y+3)y-4=0; 2(z+5)=3(z+5)=0;
y+3=0mmy—4=0 (2 +5)(z—3)=0;
y=-3 y=4 +5=0mmmz—3=0
Omeem: {—3; 4} z7=-5 z=3
Omeem: {—5; 3}.
Ne 548
Irsdy—br—by  Gx+3y)—{bx+ by} Hx+ y)—Br+ y)
Sx’ + 5wy 5x- + Sy Sx(x+ ¥)
x+¥3-8 3i-&
© SHx+ ) Gx
6) — ar—x’ _ ‘ i — 1t _ xa — x) _
g —wm+Tr—Ta (@ —mx)+(Tx -Ta) alo—x)+7x—a)
@ — &) ia - x) X
_a{a—x]—"‘{a—.:;l_If.u—.l:}{a—'."}_a—?
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L~ n” - 24m—fn {dmn = 1°) + {24m - 6n) B m{dm — m) ¢ Bl - R

o dm’ —mn+ 6n=24m _ (4m’ — mn) + (6n — 24m)  midm — ) + 6(n — dm)

midm — m) — Gldm — 1) _ (dm — n)im — 6) m—6

widim — w) 4 6(4m - n) (dm = wlin + B) neh'

&) Qs — " —O5+r = (G — ™) — (95 — 1) s - -9 —-r) (G —rlr-1)
¢ L S R = S ) TR (I A1+ T R LT R S L A ||

Ne 554 (a)

)y =Ty +y—7=0;
=1+ -7 =0;
Yo-1n+@-7=0;

G=N0+ D) =0;
y=T7=0mwmy*+1=0

y=17 F,TKYy+1=>1
Omeem: {7}

Ne 555

)+t 1=+ -+ -7+ -2 +z+1=

=@+ -+ @z ])=

=2@+z+t ) -2@+tz+ DN+ @+tz+)=F+z+ )@ -2+ 1);

B A—1=r+r—r+rP—r+r—r—1=@F+r+r+n—-F+r+tr+l)=
= P+P+r+ )= (FP+R+r+ D) =F+P+r+1)r—1)

NS—1=8f 4+ —f+s—s+2—F—1=(t+s+s+) - (S*+st+s2+1)=
=2+t P+H D)+ D)= s 2D 1) =
=(@t+st+2+ D —D(s+ 1)

WY 1=y +)y =)+ )y =P+t —prty =y + )y =yt y—y—1=

=0 =TT -HH -+ - - -D=
=Y -D+ye-D+yo-D+yo-D+ye-H+yp-H+@-1)=
=@p-DO0+y’+yt+yr+y2+ty+1)

Ne 556

a)yva,be Q:(at+b)?=a*>+2ab+ b*(N);
0)3a,beQ:(a—b)?=a>—b )

B)da,b e Q:(a+b)=(a—b*N)

r)3a,b e Q:(a—b)#a*—3ah+ 3ab’>— b (JI)
Va,be Q:(a—b)y=a>—3a + 3ab>— b’

Ne 558 (a, 1)

a) 517 + 515 u 517 . 515

517+ 515= 51552+ [) =55+ 26

517 + 515 < 517 . 515

r) (178 + 595)° 1 1782 + 5952

(178 + 595) = 1782 + 2 - 178 - 595 + 5952
(178 + 595)2 > 1782 + 5952
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AL 2 ™ [.X j- {3]:} a
a) — - — + lbx, ppux=3
J‘I-x"-[rj 3k B g
xtax ~ah [x } Be)® | M q
3 g @ 2y " - FEONLE =¥x
Ox+ 16
Eooix=3, w931 16=2T71 la=43
4 fowe gary o ws [ oalf pab
5y 2 H{b v.b }s {ar frl —ab)’
(ﬂfr L (o™ EI?]_{HIE} L
S - TR b S T i 81, S gl
1L 8) - (o) -8 —Maby = LT 7= abe -7
I[.::.’:.':T' 3% o = g™ (all } —— il )
=abc—7

Ecmma=4,b=3,c=6,104°3:6—-7=72—-7=065

Ne 562

6) McnonbsyeM hopmyJty C10XKHOTO NporieHTHOro pocta: S, = S5 (1 + 0,01p)”
69212 =5,(1 +0,1)%

69 212 = S, (1,1)%

S, =69212:1,331;

S, = 52000

Omeem: B Topoe 3 roga Hazaf xuio 52 000 yeaoBek.

B) MicrionbayeM (popmyIty CIIOXKHOTO TIPOLEHTHOTO pocTa: S, = 5 (1 + 0,01p)"
28 800 =20 000(1 + 0,01p)%

(1+0 Olp)2 1,44;

1+0,0lp=

0,0lp= 0,2;

p=20%

20 000(1 +0,2) =20000 - 1,2 =24 000;

Joxon 3a rox cocrasmi 4 000 pyoireit

4 000:20000=0,2

Omeem: TogoBast peHTa0eIbHOCTH BiIoxXeHus 0,2.

Ne 565 (a, 0,B,1)

a)Tm(m—n)+m—n=Tm(m—n)+ (m—n)=m—n)(7Tm+ 1);

0)6pp—q) tq—p=6pp—q) T+ (q—p)=6p(p—q) — P —q) = (p—q)(6p — 1);
B)lla(a+b)—a—b=1la(a+b)—(a+b)=(a+b)(1la—-1);
rdc(r—s)—s+r=4c(r—s)—(s—r)=4c(r—s)+(r—s)=(r—s)(4c+1)

Ne 566 (a, 0,B,1)
)4’ +4y+Ix+9y=>A+4y) +(Ox+9)=dx(x+y) +9(x+y) =
=(x+y)(4x+9);
6) 8 — 3bx — 8x +3b= (8 — 8x) + (36— 3bx) = 8(1 —x) + 3b(1 —x) = (1 —x)(8 + 3b);
Byab+bc—a—c=(@b+bc)—(atc)y=blatc)—(atc)=(@+c)(b—1);
n)rs—rt—stt=s—r)—E—N=rs—H—(—H=(E—Hr—1).
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Ne 569 (a, 0, B)
AX+ox+8=x>+t4x+2x+8=X+4x) + 2x+8) =x(x+4)+2(x+4) =
=(x+4)(x+2);
0)y’—10y+21=y2—T7y—-3y+21=0p*—-Ty) — By —-21) =
=yo-7-30-7=0-70-3);

B) 2+ 12z +32=22+8z+4z+32=(+82) + (47 +32) =

=2+ 8) T4z +8) =(z+8)(zt4).

Ne 570 (0, B)

0) b*+2b—15=0; B)c?—1lc+28=0;
b*+5b—3b—15=0; c?—4dc—Tc+28=0;
(b*+ 5b) — (36 + 15) =0; (2—4c)— (Tc—28)=0;
b(b+5)—3(b+5)=0; c(c—4)—T(c—4)=0;
(b+5)(b—-3)=0; (c—dc-T7)=0;
b+5=0uwmb—-3=0 c—4=0umc—-7=0
b=-5 b=3 c=4 c=7
Omeem: {—5; 3}. Omeem: {4; 7}.

Ne 581*

O0603HAaYMM KOJMYECTBO 3ajad, pelleHHbIX Muiieit, depe3 x, lomeit — y,
AHTOHOM — Zz. Ilo ycinoBuio Mwuma pemmn 1,25z 3amad u 0,5y 3amau. 3anuiiem
MaTeMaTUYECKYIO MOJIEJIb;

1,257=0,5y = ¥ = %’2—55@—?=2,5®y=2,5z.

Towa pemun Ha 150 % 3agayd 6oJibliie, YeM AHTOH.

Ne 582*
O0603HAaYMM YacTh, KOTOPYIO MPOEXas nmaccaxup, CMOTPSI B OKHO — X, a BEChb €TI0
myTh — . Tomax-%%:%@x:%.

Omeem: macCakmp CMOTPEJI B OKHO IMOJIOBUHY CBOCTO ITYyTH.

I1. 4.4.3. POPMYABI COKPAIIEHHOI'O YMHOJXEHU A
N PABAOXEHUE MHOTI'OYAEHOB HA MHOJKXUTEAU

OcHOBHBIE COAepKaTeAbHbIE LIeAN:

1) popmupoBamb ymeHue npuMeRAmb NPU pPA3-
AOXKEeHUU MHOI'OYAEHOB H4 MHOXUMeAU (pOPMYAbL
COKPAW,EHHOI'O YMHOXEHUS,;

2) noBmopumb: HAXOXgeHue 3Ha4eHul YUCAOBbIX
BbIpAKeHUU, cogepXauwjuX cmenenHu; nocmpoe-
HUe moueK Hd KOOPGUHAMHOU NAOCKOCIU,; peule-
Hue 3agadu.

Oco0eHHOCTH N3yYeHUs y9eOHOTO COIePKAHNUS

B maHHOM MyHKTE ydJaIpecsl y9aTcs pacKiaablBaTh Ha MHOXKWUTEIN MHOTOUYWICHBI
C MCITOJIb30BaHUEM (POPMYJT COKpAIIEHHOIO0 YMHOXEHUS. YMEHUE UCITOb30BaTh (pop-
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MYyJIbI B CJTydae, KOT/Ia OHU B 3aJJaHUU MPEACTABIIEHBI B IBHOM BUIIE, JTIOJDKHO OBITh YKe
copMUpOBaHO B mpeabiayiieM maparpade. Terepb ¢ ydalimMucs: pa3ouparoTcs Cly-
yau, KOraa JUis IpUuMeHeHUsI (DOPMYJI COKPAILlEeHHOIO YMHOXEHMSI HEOOXOAMMO BBIIIOJI-
HUTb MIPeIBAPUTEIHLHOE ITPe0dpa3oBaHNe NCXOIHOTO MHOTOYJICHA.

Yuyainuecs yyatrcsi BUICTh B CTEIEHSIX «KBaApaThl» U «KyObl», IPYIIIIMPOBATh CJla-
raeMble JIJIST TTOTyYeHMST Hy>KHOU (hOpMYJIbI, TIOJIB3YIOTCS YK€ U3BECTHBIMM TIPUEeMaMU:
IepecTaHOBKa cjlaraeMbIX, IpUOaBJieHE U BHIYMUTAHUE OMHOTO 1 TOTO XK€ CJIaraeMoro.

7151 9Tamna akTyanusaiuy peKOMeHIyeTCsT UCTIONIb30BaTh 3anaHust NeNe 583—585,
TP BBIIIOJTHEHUU KOTOPBIX YYaIlKeCs TOBTOPST T MIOHITUS M CIIOCOOBI NEHCTBUIA, KO-
TOpbIE TTOHAMOOSITCS UM Ha ypOKe.

Ne 586 MOXXHO MCITOJIB30BaTh IS MpoOJieMaTu3aluu. 3aTpyaHeHe, BOZHUKIIIEe
IIPY BBIITOJIHEHUM 3TOrO 3aJaHusl, MOTPeOyeT HOBBIX IIPUEMOB ISl IPUMEHEHMS pa3-
JIOXKEHUST Ha MHOXUTenn (Jinbo oTOOpa yke M3BECTHBIX MPUEMOB I TTPUMEHEHUS
B HOBOIi CUTyallK).

IIpy M3yyeHUM DAHHOTO IyHKTA yYallllecs 3HAKOMSITCS C TAKUM IIPUEMOM, KakK
BBIZICJIEHKE TTOJTHOTO KBajpaTa, KOTOPHI JaeT BO3MOXHOCTb IIPUMEHUTD (hOPMYJIBI CO-
KpairieHHOTro yMHOXeHUsT (Ne 588 (i1—H), Ne 595(x), Ne 600 roToBsIT yyammxcst K 5TOMY
crroco6y, Ne 601 TpedyeT mprMeHeHUs criocoba). EcrecTBeHHO, TpeOOBaTh OT KaXKIOTO
YYCHMKA YMEHUSI IPUMEHSITh JaHHBIA CIToco0 He HyXHo. OgHako GoJsiee CIIOCOOHbBIS
y4JaImmecs ITODKHBI TTOJIYINTh BO3MOXKHOCTD IMTO3HAKOMUTECS C IIPHEMOM BBIICICHUS
ITOJIHOTO KBajapaTa. B BOCBMOM KJjlacce 3TOT MPHMEM JacT BO3MOXHOCTh BbIBECTU (hOp-
MyJ1y JUISL peLIeHUS KBaAPATHBIX YPaBHEHUIA.

Ypok. Dopmyiibl COKPAIIEHHOTO YMHOXKEHUS
1 pa3JjioKeHHe MHOTOYJIEHOB HA MHOKHTEJN

Hoeoe 3nanue

Hcnonp3oBanre ¢hopMyIT COKpaIlIEeHHOIO YMHOXEHMS UTSl Pa3IoXXeHMsT MHOTOY-
JIECHOB HAa MHOXWTEJIN.

Axmyaauzayus

Iloemopumsb: hopMyJia KBarpaTa CyMMBbI M pa3HOCTU BbIpaXKeHUI, (hopmya mpo-
W3BEICHUS pa3HOCTA U CYMMEI, (popMyITa pa3HOCTH KBaIpaToB, (DopMyJia Kyba CyMMBI,
(opMmyna Kkyda pazHoCTH, (hopMyJia pa3HOCTU KyOOB, (hopMyJia CyMMbI KyOOB.

3aodanue na npobnoe deilicmeue

Pa3noXuTh MHOTOWIEH HAa MHOXKUTEIIN, UCITONB3YS OTHY M3 (POPMYIT COKpaIIéH-
HOTO yMHOXeHUsT: —54x%y +9x* + 81y2.

Dukcauus 3ampyoHeHus

41 He MOry pa3ioXHUTh MHOTOWIEHBI Ha MHOXWTEIU, UCII0Ib3Yysd (DOPMYJIbL CO-
KpaméHHOTro YMHOXKEHUS.

41 He cMOT BBIITOJIHUTD 3alaHUe IIPY TaHHOM YCJIOBUMU.

Dukcanus npusunst 3ampyoHenus

Het cnocob6a paznoxeHus: MHOTOWIeHAa Ha MHOXUTEIU, UCIOJIb3Ys (hOPMYJIbI
COKpPalIeHHOIO YMHOXEHMSI.

Ileav desmeavnocmu

IMocTtpouTth COCOOBI Pa3ioXEeHUSI MHOTOWIEHOB Ha MHOXUTEIM, MCIIOIb3YS
(opMyJIbl COKpALIEHHOTO YMHOXEHMS.

Imaaon

[IpriMepbl pa3ioXeHUsT MHOIOWIEHOB, MCIOJb3ys (OPMYJIbl COKpPAIllEHHOI'O
YMHOXEHMUS.

[IpuBeneM pellieHre HEKOTOPBIX 3adaHMUIA.
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Ne 583

a) pa3HOCTBIO KBaIpaToOB:  0) CyMMOIi KyOOB: B) Pa3HOCTBIO KYOOB:
4y’ = 9; a’+ 27, 64 — x3:
pirt—1, b+ 8; 1— 23
At — 49; P2+ 216; me— 27
a’b'c® — 81; 125y + 64;
Ne 584
a) 4x* + 6xy + 9y%; B) 9m? — 24mn + 64n%;
4x? — bxy + 9y*; 9m? + 24mn + 64n%;
6) 16p* — 28pc + 49¢% 1) 2522 + 107 + 4r%;
16p* + 28pc + 49¢*; 252 — 1077 + 412,
Ne 585

1212 _ .. 32 o
a) — 3 1; B 5i2 15 0112 b

2218 _ (=74y° __

0) 4; r) 382+ 3-382-36+ 338 362+ 363 1.

222+22-18+ 18

Ne 588

1) 81¢2 — 49 = (9¢)? — 72 = (9¢ — 7)(9¢c + 7)

) 1 — 1442 =12 — (12n)> = (1 — 12n)(1 + 12n)

3) s — 64 = (rs)> — 82 = (rs — 8)(rs + 8)

K) XYy —2°= () — (Z) = (Fy — )Xy + 2)

) (11 +9x2)2 — (2)° + 72> = (11+9x2 — 27 — T2)(11+9x2 + 27 + 72)

d) 4w+ 3v)2 — (8x* — 9d)> = (4w >+ 3v — 8x* + 9d) (4w >+ 3v + 8x* — 9d)

Ne 589

Nda*+4da+1=Q2a)}+2-2a-1+12=Qa+1)>=Qa+1)2a+1)
0N9m>—6m+1=0Cm)?>—=2-3m-1+12=0CBm—12=0Cm—1)3m—1)

X) a*+ 2a%h + b* = (a?)? + 2a’°b + b = (a®> + b)> = (a® + b)(a® + b)

M) 4% — 142 + 4 = (Tx2)? = 2-Tx2 - 2+ )2 = (T — y) = (T — Y (T2 — 1)
H) 1 — 6mi + 9k = (m*)2 — 2 - m* - (3K°) + (3K = (m* — 3K0)2 = (m* — 3K°)(m* — 3K
0) 4p'° + 20p3z8 + 25712 = (2p5)2 + 2 - 2p5 - 528 + (528)* = (2p° + 57°)2 =

= (2p* + 52)(2p° + 52)

Ne 590

Nm+27=r*+3¥=m+3)n*—-3n+9)

m8a° —1=(2a) — 1°= 2a— 1)(4a> + 2a + 1)
e)27+8y=3+(29)=B+2y)(9 -6y +47?)

) @b + b5 = (@)} + (B2’ = (a® + B)(a* — a®b* + b*)

K) m’ — = (m’)} — nd = (m* — n)(m® + m’n + n?)

H) (7h+ 3) — 64 = ((Th + 3) — 4)((Th + 32 + 4(Th + 3) + 14) =

= (7 — 1)(4962 + 42b + 9 + 28b + 12 + 14) = (b — 1)(495 + 70 + 35)

Ne 591

0)3pq* —q' = 3p’q+p =p =3 g+t 3pgd - ¢ =@ -9'=0-9dP - PP -9

B) 6m’n + 8n* + 12mn*+ m* = 8n* + 12mn*+ 6m’n + m* =

=Q2nP+3-2n?* m+3-2n-m>+m*=0Q2n+m’=02n+mQ2n+mQ2n+m)
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1) 64— 967 +4822 — 82 =4 —-3-4-27+3-4- (22’ — (RP’=(4—22)°=
=(“4-29(4-29)4-22)

) 27a°b® + 54a2b*c? + 36ab*c* + 8¢ =

= (3ab?)* + 3 - (3ab*)? - (2¢*) + 3 - (Bab?) - (2¢*)? + (2¢?)® = (Bab® + 2¢?);

e) & + 27p*ctd + Ypc’d? + 27p’c® = & + Ypcid? + 2T pcd + 27p’c® =
=d+3-d* (3pc®) + 3 (Bpc*)?-d+ (3pcd) = (d + 3pc?)’ =

= (d + 3pc)(d + 3pc)(d + 3pcd)

K) 833 — 1252 + 150xyz% — 60x%y*z = 8x%y® — 60x%%z + 150xy2 — 1257 =
=(2xy)* =3 (2xy)*+ 5z + 3~ 2xy - (52)* — (52)* = (2xy — 52)°.

Ne 596 (i1, m)

NP +¢+20°2pq+2¢°= P’ +¢) + (2p*2pq + 2¢°) =

=@+t —pe+ @) +20°—pg+ )= @ —pg+¢)p+q+2);

M) m* + mnd — m*n + n®* = (m* + mn’) — (m’n — n’) = m(m* + n’) — n(m?> — n?) =
=m(m + n)(m> —mn + n?) —n(m —n)(m + n) =

= (m + n)(m(m* — mn + n*) —n(m — n)) = (m + n)(m> — m’n + mn> — nm + n?)

Ne 606 (a)
" 7 _EEJL_TJE_{Ei II‘_{“!:._. ”u}] _ L LU {EJ! ] [1133]
i 2 2
|1*”-FJ 7T 2™ n”-[?] ST am
11, 11
piot SR ¥ b i
T =1-T=7-8=56
Ne 610 (a)

1
O611as Mpon3BOANTEILHOCTh Muxania n Bacumust 2%

ITyctb x nHe noTpedyercss Muxauny, Toraa Bacunauio notpedyercs 1,5x nHei.
1, 1 1

x  1,5x 24°
1 2 1
PR
24+ 16 =x;
x=40
40 nueit moTpedyeTcss Muxauty.
40-1,5=160 (m.)

Omeem: Bacunuio motpebyercst 60 mHei.

Ne 614
a) 9a® — 25 = (3a)? — 5= (3a — 5)(4a + 5);
0) 64 — 49b* = 8> — (7b)* = (8 — 7b)(8 + 7b);
B) ¢* — d%* = (c?)? — (ds)* = (¢* — ds)(c? + ds);
NP == ()~ () = (g’ = (g + )
1) 36m?* — (m — n)>= (6m)>* — (m — n)>= (6m — (m — n))(6m + (m — n)) =
= (6m —m + n)(bm + m — n);
e) Xyt — (o =y = () — (F =y = (Y = (F = P)EY + (X — ) =
= (@Y =+ y) ey + ' —y?);
182



X) (12 + 524 — 322+ 72)* = (12 + 5% — 322 + T))((12 + 5z) + 32 + Tz)) =
=(12+ 5z =322 = T2)(12 + 5z* + 32 + Tz));

3) (3v 3+ Sv)2 — (8v* — Tv)? = ((3v 3+ 5v) — (8v* — Tw))((Bv 3+ Sv) + (8v* — Tv)) =
= (3v3+ 5v =8+ Tv)(3v 3+ Sv + 8vF — Tv) = 3v 3+ 8 + 12v)(3v 3 + 8v* — 2v)

Ne 615

a) -y X+ y=x -2yt y=x-y;l=x-yx-y);
6)92+6z+1=0CB)?+2-z2:1+1=Cz+1)2=Bz+ DBz +1);

B) 36a* — 12a%h + b* = (6a*)> — 2 - 6a*- b + b*> = (6a* — b)? = (6a — b)(6a — b);
r)49¢t+ 14ckd+ = (7c2)?*+ 272 -d+ d> = (72 + d)* = (72 + d)(7c* + d);
) 25p° + 40p*q* + 16¢* = (5p°)* + 2+ 5p* - 4¢> + (4¢°)* = (5p* + 4¢%)* =

= (5p° +4¢")(5p° + 4¢%);

e) 81m® — 36m*n’ + 4n® = (9m*)? — 2 - 9m* - 2n* + (2n%)> = Om* — 2n°)* =

= (9m* — 2n’)(Im* — 2n3).

Ne 616

aym —64=m*— 4= (m—4)(m*>+ 4m + 16);

0) md+ 125=n*>+ 5= (n+ 5)(n — 5n + 25);

B)8p — ¢ =2p) —¢=2p—q)4p’ +2pq + ¢);

1) 277 + 21653 = (3r)3 + (65)* = (3r + 65) (972 — 18rs + 365%);

m) X%y’ + 220 = ()’ + (1)’ = (% + (Y — Xy + ),

e) @b — &°d° = (a’h’)® — (d?)’ = (a’h° — Ad?)(a®h"° + &’ Ad? + od?),

K) 343+ (11 =3 =T+ 1 =)=+ 11 =49 —7(11 — ) + (11 — #)?) =
= (18 — F)(49 — 77 + TF + 121 — 22 + %) = (18 — *)(93 — 15/ + 1);

3) (7s + 31)* — 2168 = (7s + 31)> — (61)* =

= (7s + 3t — 61)((7s + 30)* + (7s + 306t + (61)?) =

= (75 — 31)(49s® + 425t + 92 + 425t + 182 + 36) = (7s — 3£)(49s> + 84z¢ + 63P).

Ne 617

a) 27a*h +27a* + 9ab*+ b*= (3a)* +3-(Ba)> b+ 3-3a- B+ b =Ba+ b=

= (3a + b)(3a + b)(3a + b);

0) 64c® — 96c%d + 48cd?> — 8d> = (4¢)* — 3 - (4¢)* - 2d + 3 - (4¢) - (2d)> — (2d)* =

= (4c — 2d)* = (4¢ — 2d)(4c — 2d)(4c — 2d);

B) x%® — 647° + 48x%y72 — 12xYyz = (%)’ — 3 (x¥)? -4z + 3 - (x¥) - (42)° — (42)°* =
= (Xy —42)’ = (¢ — 4)(X%y — 42) (X’y — 42);

r) m15n12 _ 3m10n8k2 + 3m5n4k4 _ k6 =

= (mn*)?® — 3 - (mn*)? - k2 + 3 - (mn®) - (k)2 — (k2)} =

= (mn* — k2)} = (mn* — K2)(mn* — K2)(mn* — K2).

Ne 621
a)2a+2b—a*+ b= 2a+2b)— (@>—b)=2a+b)—(a—b)a+b)=
=(a+b)2—a+b);
)4 —d*—d—2c=@4c*—d)—(d+20)=QRc—d)2c+d)—(d+2c)=
=QRc+d)(2c—d-1);
B) 16 — p* —28q + Tpq = (16 — p*) — (28¢ — Tpq) = (4 —p)(4 +p) — 7q(4 —p) =
=@-p4+p-Tg);
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1) 94— 49 — 322 — T2 = (9% —49) — BrA+TA) = (B3R -T)3P+7) —LBR+7) =
=03Br+73r-7-7);

n) m* —n3+ 3m?+3mn + 3n2 = (m* — n’) + Bm*+3mn + 3n?) =
=m—n)(m*+mn+n?®)+3(m>+mn+n?)=m+mn+n’)(m-—n-+3),

P +pd —pa—q' =@+ pg) - Pqt ) =p@’+¢) —q@p’ + )=

=@+ 0-=@+ W —pg+¢)p—9.

Ne 633*

0O0603HaYMM X — KOJIMYECTBO JeTeil y [1BU, ero meTeil, ero BHYKOB M IIPaBHYKOB.
Tormakoan4ecTBOBHYKOB —X?, KOJIMYECTBOIIPABHYKOB—X°, KOJIMYECTBOIIPAIIPABHYKOB—
x*. Bcero ux BMmecte ¢ TuBu 1 + x>+ x* + x*, 4ro 1o yciaosuio pasHo 2801.

I+x+x+x3+x=2801 ®x+x*+x*+x*=2800 = x (1 +x +x*+ x*)=2800

= x (1 +x)(1+x%)=2800

Metonom mpo6 u ommbok noadoupaem x = 7. Ecmux =7, To 7(1 + 7)(1 + 72) = 56 -
50 =2800. pux<7,x (1 +x)(1+x?) <2800, mpux>7,x(1+x)(1+x%)>2800.

Omeem:y IuBn 7 nereii.

I1. 4.4.4. PABAOKEHUE HA MHOJXUTEAU C IIPUMEHEHVEM
HECKOABKHUX CITOCOBOB

OcCHOBHBIE COAep KaTeAbHBIE LIeAN:

1) popmupoBampb ymenue npumeHnamb HECKOABKO
€cnoco60B gAsl pA3A0KeHUS MHOTOYAEHOB HA MHO-
KumeAau;

2) noBmopums: 3anuch BLIPAKeHUl Ha MameMamu-
YyecKoM s13blKe, peulenue 3agad.

Oco0eHHOCTH N3yYeHUs Y9eOHOTO COIePKAHNS

[Tpu n3ydeHn JTaHHOTO MyHKTA Y yJamuxcsl (hopMupyeTcss yMeHue KOMOMHUPO-
BaTh HECKOJIbKO Pa3IMYHBIX CITOCOOOB pa3yioXKeHUss Ha MHOXUTeU. OHU yXKe UMEIOT
OTBIT MPOCTEUINNX MPeoOpa3oBaHUIl TaKoro poja. lermepb paccMmarpuBaioTcs Oosee
CJIOKHBIE MHOTOWIEHBI, TPeOYIOIMEe TPeABAPUTEIbHOTO aHAIN3a MPEIJIOXKEHHOTO 3a-
JIaHUS M BBIPAOOTKU CTpaTEeruu ero peueHus. B aTux 3agaHusx yyaiiyecst oTpadaTbiBa-
0T YMEHHUE IIPUMEHSITh BCE U3BECTHBIE CITOCOOBI Pa3I0XEHUS Ha MHOXUTEIN.

K MoMeHTY u3ydeHus1 JaHHOTO TTyHKTa yJallliecs BIAACIOT CASIYIOIUMU CIIOCO-
GamMu pas3yioXKEeHUsT Ha MHOXUTEJIN:

* BBIHECEHME 32 CKOOKU OOIET0 MHOKUTEIS,

* CIOCOO IPyMMUPOBKHU,

* UCIoJIb30BaHKe (hOPMYJI COKPAILIEHHOTO YMHOXEHUST (OIHOM MJIM HECKOJIbKHUX).

OHM MMEIOT OIIBIT IPUMEHEHUST BCIIOMOTaTeIbHbIX IIPUEMOB ISl Pa3/IOKEHUS Ha
MHOXUTEU, TAKWX KaK:

* IIEpeCTaHOBKA CJIaracMbiXx;

* IpeACTaBJICHNE YWieHAa MHOTOYICHA B BUE CyMMbI WJIM PA3HOCTU IOJOOHBIX EMY
YJIEHOB;

* IprOaBJieHUE U BBIYMTAHUE OTHOTO U TOT'O XKe CJIaraeMoro,

* BbIJJIEHNE ITOJIHOTO KBaapara.

st mpoGireMaT3aii MOXHO TIPEUIOKUTh YIalllMMCsT BBITIOJIHUTD 3a7aHue
Ecnu B npeapiayiiieM MyHKTe YYUTENb HE TTO3HAKOMUJI YYaAIIMXCSI CO CIIOCOOOM BbIJIe-
JIEHMSI TIOJIHOTO KBajApaTa, MOXHO MCIIOIb30BaTh 3aJaHue, aHAJIOTUYHOE IIPUMEpY 5 U3
y4eOHUKa.
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J1s1 TToCTpOEHM S TTaHA OTKPHBITHSI MOSKHO BOCITOJTB30BaThes 3amaHueM Ne 636 (2 — 3).

YT0Obl MOArOTOBUTh YYAlIUXCsl K OTKPHITUIO CJICAYET aKTyaJu3UpoBaTh ¢ HUMU
YK€ U3BECTHBIE UM CTIOCOOBI pa3jioxkeHust Ha MHoxkuTenu (Ne 635).

Yuyainuecss UCIOJIB3YIOT pa3loXeHWe Ha MHOXUTEIM AJIs1 PELIeHUs] YypaBHEHUI
(Ne 641, 653). D10 yMeHME MOMOXKET UM TTOATOTOBUTHLCS K M3YYEHUIO CIIEAYIOLIETO MyHKTA.

B maHHOM IyHKTE IpenjaraeTcsi MHOXECTBO pa3sHOOOPAa3HbIX 3aJaHMil Ha IpHU-
MEHEHHE HOBOI'O YMEHMUSI: )i J0Ka3aTeJbCTBA TOXAECTB, Ul COKpaIleHUs ajrebpau-
YecKUX Apo0eii 1 Ap. YUuTeslb BBIOMpPAET Te U3 HUX, KOTOPhIE COOTBETCTBYIOT YPOBHIO
MOATOTOBKHU YYalllUXCS.

BaxkxHo mpounTaTh 1 00CYIUTH C YIAIIMMUCS COBETHI B BHIOOPE CTPATETUH IS pa3-
JIOXKEHUST HA MHOXKUTEIIN, IIpeIOKeHHbIE B yueOHUKe. [Ipy He0OX0AMMOCTH ydalyecs
MOTYT JOIOJHUTH UX. [lepen pa3noxkeHreM Ha MHOXUTEIN y4alluMCsl PEKOMEHIyeTCs
KCIIOJIb30BaTh OTU COBETHI, YTOOBI YUUTh UX IEMCTBOBATh HE «HAOOYM», a IUIAHMPOBATh
cBou aeiictBUs. ComepikaHue JaHHOTO IIyHKTa IIOMOXET YYUTe 110 (hopMUPOBATh Y y4a-
IIMXCSI MeTamnpeaMeTHbie pe3yabraTbl ocBoeHus OOII ¢ moMolpo cpeAcTB yueOHOro
MpeaMeTa «MaTeMaThKa» (B YaCTHOCTHU, YMEHMeE IUIaHupoBaTth). KpoMe Toro, pasioxe-
HHE Ha MHOXUTEJIM MOTPeOyeT OT CeMUKIIACCHUKA TePIEeHUs U HACTOMYMBOCTH B JIO-
CTHXXKEHUU TpeOyeMOro pe3y/ibrata, TBOPUYECKOro MOAX0Aa K 3aJaHUI0, YTO CIIOCOOCTBY-
€T JOCTMKEHMIO JIMYHOCTHBIX pe3yasTaToB, nmocraBieHHbIXx ®I'OC nepen Koo,

Ypok. Pa3ioxkenne MHOTOWIEHOB HA MHOXKHUTEIM C PUMEeHEHHEM HECKOJIbKHX CI0CO00B

Hoeoe 3nanue

Hcnonb3oBaHue pa3HbIX CIIOCOOOB [UIsl  pa3iOXEHUSI MHOIOWIECHOB Ha
MHOXKUTEIIN.

Axmyaauzauus

IToemopump: GbopMysia KBagpara CyYMMBI W Pa3HOCTM BBIpaXeHWi, (opmyna
MPOU3BEIECHNUSI PA3HOCTH M CYMMbI, (hOpMyJia pa3sHOCTM KBaapaToB, (opmyia Kyba
cyMMbI, dopmyia Kyba pa3HOCTU, (opMysia pa3HOCTHM KyOoB, ¢opMyia CYMMBI
Ky0OOB, TIPAaBWJIO BBEIHECEHUS OOIIETO MHOXKUTENS 32 CKOOKY, aJITOPUTM PasIOKCHUS
MHOTOYIeHa Ha OyKBEHHbIE MHOXKUTEJIN, CIIOCO0 IPYMNIIMPOBKY, aJITOPUTM Pa3I0XEHUS
MHOTOWIeHA Ha MHOXHTEJI METOIOM IPYIITHPOBKH.

3aodanue na npobroe deiicmeue

Pa3oxuTh Ha MHOXMUTEIM MHOTOYICH, MCITONB3Ysd YK€ M3BECTHBIC CIIOCOOBI:
x2+0,5x— 3.

Dukcauus 3ampyoHenus

S He MOry pa3joXWUTh MHOTOWIEH Ha MHOXWTEIM, MCIIOJIb3YyS M3BECTHBIC
CcrocoObl U He Halll€l HOBOro crnocooda.

41 He cMOT BBIITOJIHUTD 3aJaHue IIPU JAHHOM YCIOBUMN.

Durcauus npusunsvt 3ampyoHenus

Het HOBOTO crtoco0a pa3moxkeHUST MHOTOWIeHa Ha MHOXKHUTEIIH.

Ileav deameavnocmu

ITocTponTh HOBEI CITOCOO pa3JIOKEHUSI MHOTOUYJICHOB Ha MHOKUTEIH ,, UCITOJIB3YSI
YK€ U3BECTHBIE CIIOCOOHI.

Imaaon

CoseTbl TpPH Pa3ji0zKCHUH MHOTOYWICHOB, UCIIOJIb3YyA PA3HbIE CIOCOOBI
1. Eciiv Bce WwieHbl MHOTOWIeHA UMEIOT OOLLIMIA MHOXWTEJIb, BBIHECUTE €TI0

3a CKOOKM.
2. Mmure B MCXOOHOM MHOTOUWICHE TPU3HAKUA (OPMYJI COKPAIIEHHOTO
YMHOXEHHUsI — YIBOEHHbIE M YTPOEHHbIE IPOU3BEAECHUSI, CYMMY U

pa3HOCTb KyOOB, Pa3HOCTh KBaIpaToOB.
3. Wmmre oOmMe MHOXMTEIW TPYIN cjlaraeMblx, TpoOyiTe uX
CTPYIIIUPOBATh U BLIHECTH OOLIMI MHOXKMTE/b 32 CKOOKMU.
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4. Tam, rme He MOMoOTJA OJHA TPYIIUPOBKA, MOXET IMOMOYb ApYyTas.
[ToaTomy mompoOyiiTe crpyNnmMupoBaTh YIeHB MHOTOWIeHA MHAYE.

5. Ecnu mnsg mpuMeHeHUs] (OPMYJIbI WU TPYNIIUPOBKU HE XBaTaeT
KaKoro-jambo cjaraemMoro, 100aBbTe W BBIUTUTE €ro, WK pa3deliTe Ha
HECKOJIPKO CJIaraeMbIX OIUH U3 YJIEHOB MHOTOYJIEHA.

6. Eciu TpeGyeTcsl pasjoXWTh Ha MHOXHWTEIM TpeXWwieH BuUIa

ax> + bx + ¢, rae a, b, c € Q, U Bbl HE BUIUTE YyIOOHOro criocoda
pas3oXeHUs, MOMPOOYITE BHIIEIUTD IMMOJHBIA KBaIpaT.

Ypok. Pa3ioxkeHne MHOrO4JIeHOB HA MHOXKUTEJIU
¢ MpuMeHeHneM HeCKOJIbKHX cnocooos (PT)

OcHoBHbIE COTepKATEIbHbIE TEJH:

1) TpeHMpOBaThb YMEHME MPUMEHSTh HECKOJBKO CIIOCOOOB ISl Pa3loXKCHMUS
MHOT'OWICHOB Ha MHOXMWTEJIH;

2) TpeHUPOBaTh YMEHHUE MCIOJIb30BaTh PA3I0XKEHE Ha MHOXUTEIM ISl PEIICHUS
pa3IMYHBIX 3371aY;

3) TpeHUpoBaTh YMEHUE 3allMChIBaTh MHOTOWICHBI B CTAHIAPTHOM BUJE, PEIlaTh
3a1a4M.

PaccMoTpuM pellieHre HEKOTOPBIX 3aIaHMIA.

Ne 637 (M, H, 0, m).

M)_Crioco0 1:

3mn® — 192m = 3m(n® — 64) = 3m((n?)* — 4°) = 3m(n* — 4)(n* + 4n* + 16) =
=3m(n —2)(n+ 2)(n* + 4n* + 16) = 3m(n — 2)(n + 2)((n* + 4n* + 16+ 4n?) — 4n?) =
=3m(n —2)(n + 2)((n* + 8n> + 16 — 4n?) = 3m(n — 2)(n + 2)((n* + 4)* — 4n?) =
3m(n —2)(n + 2)((n*+ 4 —2n)(n> + 4 + 2n)

Crnocob 2:

3mn® — 192m = 3m(n® — 64) = 3m((n*)? — 82) = 3m(n® — 8)(n* + 8) =
=3mn—2)(n2+2n+dH(m+ 22 -2n+4)

H) 7p°q — 79" = 79(0° — ¢°) = 19((p*)’ — (¢*)’) = 19> — P)P* + P’ + ¢*) =
=790 — ) + ' +p’¢* + ¢*) = Tp°q — 79" =Tq(p° — ¢°) = Tq((P*)’ — (¢*)’) =
=790’ = )P+’ +q)==Tq90 — ) + (@* + p°¢ + ¢ + ') PP =
=790 — ) + (' + 20’ + ¢*) —p’¢) =Tqp — )0 + (W* + )’ p’¢*) =
=790 — ) + W’ + ¢ —pg)(P* + ¢ + pq)

0) £ — 125/555 = 1(1 — 125/55%) = 1(13 — (5P2)%) = (1 — 5Ps?)(1 + 552 + 25¢s%)
H) x8y9 _ Z101t2 3 = y3(x8y6 _ ZlOtZ) = y3((x4y3)2 _ (ZSt)Z) = y3(x4y3 _ zst)(x4y3 + ZSt)

Ne 638 (m, p, ¢ ,T).

m X —xXy—x +y'=(F =xy) — (0 = y) =X (x —y) =Y (x—y) = x =) =) =
=(x=y)x—y)xty)

p) m* + m*n — mn? — n*= (m* + m’n) — (mn*> + n¥) = m*(m + n) — n*(m + n) =
=m+n)(m>—n?)=m+ n)(m—n)(m+n)
pr—qr—p+2pq—q=@r—q)— @’ =2pq+@)=r(p—q) — P —q)*=
=@-q9r—-ptq

T) &+ 4st + 42 — k2 — 6kt — 9P = (s + dst + 4F) — (K2 + 6kt + 9P) = (s + 22 — (k + 31)* =
=@E+2t—k—30)(s+2t+k+3)=(—t—k)(s+5t+ k)



Ne 639
a)a’+6a+8=0;
a?+4a+2a+8=0;
(@*+4a) + (2a + 8)=0;
a(a+4)+2a+4)=0;
(a+4)(a+2)=0;
a+4=0uma+2=0

a=-4 a=-2

Omeem: {—4; —2}

M) 24+ 14 — 16 = 0; 0)5f—92 - 2t=0;

20+ 7P —-8)=0; 5 —-9t—2)=0;

P+8r—r—-8=0; t(5¢—10t+1t—2)=0;

#+8P)— (P +8)=0; {52 =100+ (t—=2))=0;

P+ 8) — (P + 8)=0; t(50(t=2)+ (—=2))=0;

#+8)(P—-1)=0 H(t—2)(5t+1)=0;

r+8=0mwmr—-1=0 t=0um¢t—2=0umu St+1=0

r=-8 r=1 t=2 t=-0,2

r=-2 r=1 Omeem: {—0,2; 0; 2}.

Omeem: {—2; 1}.

H) s*— 95° + 452 — 36 = 0; m) 3k — 7k — 6k = 0;

(58— 9s°) + (45 — 36) =0; k(3k* — Tk — 6) =0;

$8(s2 —9) + 4(s* — 9) =0; k(3k* — 9k + 2k — 6) =0;

=9 (s°+4)=0; k ((3k* — 9k) + 2k — 6)) = 0;

$—9=0mms*+4=0 k(Bk(k—3) +2(k—3))=0;

=9 se g k(k—3)(3k+2)=0;

s=x3 k=0mmk—-3=0wm3k+2=0

Omsem: {~3; 3} k=3 k=—=
Omeem: {—%; 0; 3}.

Ne 640

AX -+ —-1= -+ @ -D=XF-D+FP-1)=-D*+1)=
=x—Dx+DHxx+DH*—x+1)

m (a—b)(@>—A)—(a—c)@—b)=(a—b)a—c)atc)—(a—c)a—b)(at+b)=
=(@—-b)a—c)a+cta+b)y=(@—b)(a—c)(2a+c+b);

P @—Pe+tPtete=@-P)p+9+@+9@—pstq)=

=@+ —¢+pr—ps+ @)= @+ —pg) =P+ 9p2—q);

) (c=3P=6(c—=3)+9=(c—32—=2-(c=3):3+3=((c=3)=3)?2=(c—3-3)=
=(c—6);

T) (x+ ) —100¢ =) +25(x =) = (x +y) =2 (x—y) - S(x +y) + (S(x—y))’ =
=((x+y)—50c—y))* = (x+y—5x+ 5p)* = (by — 4x)* = (6y — 4x)(6y — 4x) =

=43y —2)3y—2x)

Ne 641 (u, K, 1, M)
nym—m—m+m=0; mn—12+3n*—4n=0;
(m* —m?) — (m*> — m) =0;  +3n*) — (12 + 4n) = 0;
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m*(im—1)—m(m—1)=0;
(m— 1) —m) =0;
m(m — 1)(m*>—1)=0;
m=0uwmm—1=0mwmm?>—1=0
m=1 m*=1
m==1
Omeem: {—1;0; 1}

K)p =50 —9p+45=0;
P’ —35p)—0Op—45=0;
P(p—35)—9p—35)=0;
P=5@ -9 =0
p—5=0mmp*—9=0
pP=5 =9
p==%3
Omeem: {—3; 3; 5}

Ne 642
n) r’s* + rs’ = Ps*(r + s)

n(n+3)—43+n)=0;
(n+3)(n*—4)=0;
n+3=0wmn’—4=0
n=-3 n=4
n==%2

Omeem: {—3; —2; 2}

M) 8¢° — ¢ — 200¢° + 25 =0;
(8¢° — ¢*) — (200g° — 25) = 0;
¢B¢’ —1)—258¢'—1)=0;
(8¢’ — 1)(¢* —25)=0;

8¢ —1=0mm qg>—25=0

8¢°=1 =25
$=0,125 g==5
qg=0,5

Omeem: {—5;0,5; 5}

Ecmrs=2,r+s=-3,102*(-3)=4-(-3)=-12
e) X' =y = (x—y) +xy+3?) = (x =) — 2xp +y*) + 3xp) = (x — p)((x — y)* + 3xp)
Ecmux—y=2,xy=4,102-(22+3-4)=2(4+12)=2-16=32

Ne 643

) B-12p+6p'-p' _B-—p)—(12p—6p") _(2-p)d+2p+p)-6p2-p) _

g-pgtir-m (1

) 4 (2

g2~ py+ A2 p)

_R-pa+2p+p —6p) 4-4p=p’ (2-p)

(2= phg +r) gtr gr

g E2e-d#l (@ -2+ -d" (-0 -d (c-l-dle-l+d)_
M tedad® =1 (et = Zad + ) =1 =1 fe=d=Nic=-d+1
_e—1+d

e—d+l’

Permext=rt (P =)=+ (r-tlr -t —sir+1) _
ﬂ":z'r: 2 T 3 3 T 7 3 =

4 NF =t (3" 47" —2sr)—1 r—sy —1t

F+ilr—t—5)  r+i

fr=x=01r =3+ F=5%1
Ne 644

a) 7a’b + 5ab* = ab(7a + 5b)

2., 7 2. Ty 7.2 . T\ 2 h N 04.(_58 =
ECJ‘[I/Ia—7,b 510 5 (=5) (75 =5°%) 5 2-7)=-04-(-5=2
n) y' =2’z —4yz + 822 = (v} = 29°7) — (4yz — 82) = y(y — 20) — (Y — 22) =
=0-200-4H)=0-2090-2)¢p+2)

Ecmuy=35,5;7=0,25,

10 (5,5 —2-0,25)((5,5—2)(5,5+2)=(5,5—0,5)3,5-7,5=53,5-7,5=131,25
P +pq—p@—¢ =P +pQ— PP+ @) =P+ —¢Ptq =

=@t -)=@P+t9p—9p@+9q

Ecmp=1,3;¢=0,8, 10 (1,3+0,8)(1,3—0,8)(1,3+0,8) =2,1-0,5-2,1 =2,205



Ne 645
9* +9° L 9 10 3100 10

VI a3 Ta+3+3) M .(+9+2) .9 37
SLJ i 5” _ 5!!- + 5‘.'!'
) 25 — asb -
(" —shy =" =5 s—5H-"a-5 —4.5"+4.5" _
25 - 15° 25%(25° = 1) 57 (25 =125+ 1)
_—4-580-5) -4-(-24) 2
5. 24 .26 24 - 25 13
" 364360 36 + 36) &' . 37 _ 6 .37
6 -6 +6" 6" E(1-6)+61-6 & (-5 +6°-(-5 —3.-6+6%
6 - 37
- =2
—5.6 .37 el
Ne 648

aa*t+tda—-5=a*+2-a-2-5=(@*+2-a-2+2)-2-5=(a+2)0?-9=
=@+2))-3¥=@+2-3)a+t2+3)=(a—-1)(a+5)

6) b —106—11=5"=2-b-5—11=(B=2-b-5+5) -5 —11=
=(b=57=36=(b—52—6=(b—5—6)(b—5+6)=(b—11)(b+1)

B) 32+ 6c—9=3(2+2—3)=3((+2c+ 1) —1=3)=3((c+ 1)?— 4) =
=3((c+12=2)=3(c+1-2)(c+1+2)=3(c—)(c+3)

r)2d?+16d —40=2(d>+8d —20)=2((d*+2-d-4+ (4)*) — 16 — 20) =
2(d+4)?—-36)=2((d+4)?—-6)=2(d+4—-6)(d+4+6)=2(d—2)(d+ 10)
Ne 658

a) KBaapar IpOoM3BeICHNS YKCell 5, KBaapaTa Yicia a, Kyoa uncnia b: (5a%h%)?;
0) mpousBeacHNE Ky0OB uncen 3, x, y, 2, z: 3° - 23x%°7;

B) CyMMa ITPOU3BEACHMS YMCeN 5 U X U IPOU3BeaeHUs uncen 4 u ¢: 5x + 4c;

P .. 3 . 3 3., 9 3. 2%
IR F 15— =¥+ Zx—1=(F+2 s S+ (=P - =—1=(x+2f-==
A x % L R R 3 %
3 5.4 3 5 3 5 2 b |
R P S i - = T ymr— S+ 2
x 41’ (I =+ 7 - ar 2+ = Da+ )=l )+ D)
5 5 " 5 % 25 5 121
LR = - Sy = 2 = A [ - — =y P =
g}y ¥ G i S I4H T 6=y 4} =
| PR | 5 1 5 1 16 6
={y—= T =y— s — e — 4+ =y — — i+ = 1.
G 4} t4l (¥ p i.’u[v RRE ey 4]{} ¢} -4+ 1.5
x) 3z — 3,52 —1,5=3 X, 5=3{:*‘ 7. i}=
2 2 6 2
4 7 49, 49 | T5 ¥ Tog T
=3 e T T ot — —— ] = [T ] —= [ —) [ —=]1=
(=22 " 3TN T En
T I T 11 IR 4 3 |
] — s o — e | [ e t -
Ern TR e et e e
1) 2m° - 5,50 10 =207 gu m—z;.-ﬁ—%n- )=
2 II IIJ IE-I ll: 441 111 ztl
=3 _Fopgs — 4 = — =7 ot o3 — =7 _ 35 =
((n ] 3 {EH o Y=2(w Hl 64] ({m H} IHH
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T) Pa3HOCTb YaCTHOTO YKrcesl 9 ¢ ¥ pa3HOCTU Mexxay uyucioM 7 ua: 9 : g — (7 — a);
1) KBaapaT CyMMBbI uucen 6, 7, s, t: (6 + r+ s+ 1)%;

€) cymMMma KBaapartoB uucen 8, m, n, k, : 8+ m> + n> + k2 + P,

K) 4YeTBepTast CTeTeHb CYMMBI Uncen a, b u c: (a + b + ¢)*;

3) cyMMa IATHIX CTeTeHei uncen 2, 5, my: 25+ 5° +y°

Ne 664 (a, e).

o) —2Q2a + 0,5(9¢ — (2d + 6a) + 2d — 5¢)) — (—2a + 3d —¢) =
=-22a+0,509c—2d—6a+2d—5c)) +t2a—3d+c=
=-2QRa+45c—d—-3a+d—-25)+2a—-3d+c=-2(—a+2c)+2a—-3d+c=
=2a—4c+2a—3d+c=4a—3c—3d,

) Xx—(—@—x=y)-@t+tx-(—x-y))=
=x—-@-ztx+ty-@+tx-—ztxty)=
=x—-2p+tz7—-x—-@+2x—z+y)=x—-2p+tz—x—-y—-2x+tz—y=
=-2x—4y+2z=-2(x+ 2y —2).

Ne 665
a) ITyctb BcE paccTostHue X KM (x > 0).
% KM/4 CKOPOCTb 10 TEYEHMUIO, % KM/4 CKOPOCTb ITPOTHUB TEUEHUSI.
% — 2 (xm/4) (% — 2 > 0) cobcTBeHHas CKOPOCTh KaTepa, % + 2 (xm/4)
(% + 2 > 0) cobcTBEeHHas CKOPOCTh KaTepa.
X _H=X .
7 2 e +2;
YMHOXMM 00€ yacTu ypaBHeHUS Ha 24:
X _ 9. = (X .74-
(6 2) - 24 (8 +2)-24;
4x —48 = 3x + 48;
4x — 3x =48 +48;
x=96
Omeem: pacCTOSTHUE MEXTY IPUCTAHAMU 96 KM.
0) ITycTb paccTosiHuE, Ha KOTOPOE MOTYT OTheXaTh X KM
S, KM v, KM/4 t,u
Tyna X 8+ 3 ﬁ
OoparHo X 8—-3 %

ITo ycnoBuio Ha ImyTh Tya U 0OpaTHO YIILIO 4 4:
X X .
ﬁ + ? =4;
YMHOXUM 00€ yacTu ypaBHEHUS Ha 55
(7 T %) 55=4-55
5x + 11x = 220;
16x = 220;
= 220
16°
x=13,75
Omeem: paccTOsSTHUE, HA KOTOPOE MOTYT OTIUIBITH IO PEKe OT IyHKTa MpoKara,

paBHoO 13,75 km.
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Ne 666 (a, 0)
a) 16a’b — 4ab’ = 4ab(4a®> — b*) = 4ab(2a — b)(2a + b);
0) 3c2d? — 27¢* = 3cX(d* — 9P) = 3cX(d — 31)(d + 31)

Ne 667 (a, 0)
a) 6a®> — 12ab + 66> = 6(a> — 2ab + b*) = 6(a — b)> = 6(a — b)(a — b);
0) 3cd® + 12¢d + 12¢ = 3c(d? + 4d + 4) = 3¢(d + 2)> = 3e(d + 2)(d + 2)

Ne 668 (a, 0)
a)a’+2a—-15=0; 0) 20>+ 2h—12=0;
(@+2a+1)—1-15=0; 20> +b—-6)=0;

-0 pe Ly Ly L .
(at1)—16=0; 2((0*+2-b ,t 4) 4 6)=0;
(@+1—4)a+1+4)=0; A+ -2y =0;

—0- 1 _5 1 y5V-)
(a=3)a+35)=0; 26+ 5 =P +5+3)=0;
a—3=0mma+5=0 2(b—2)(b+3)=0;
a=3 a=-5 b—2=0wmb+3=0

b=2 =-3
Omeem: {—5; 3} Omeem: {—3; 2}
Ne 669 (a, 0)

)3+ 27+ T+ 21x = (3 + 27) + (72 + 21x) = (x + 3)( — 3x + 9) + Tx(x + 3) =
=(x+3)X??=3x+9+7x)=(x+3)(x*+4x+9);

OV =y —y+t1=0'-»)-0-D=y-D-0-)=0-DH0’-1)=
=y-Doy-DHo*+y=1)

Ne 671 (a, 0)

a) xy* + X’y = xy(y + x)
Ecmuxy=5,x+y=8,105"- 8 =40;

0) 922 — 12zt + 42 = (37 — 21)> = (2t — 32)?
Ecmu 2t — 3z=9, 10 92 = 81

Ne 672 (a, 0)
M -15a+5a’ -a’ _(27-a')—(15a—3a") (3 -a)9+3a+a’)—5a(3—a) _
lg+ab-3h-a’ (3a — 38) + (ab—a*) Ha -8+ alb-a)
_B-a9+3a+a -5a) _ B3-a)9-2a+a’)_ Y9-2a+a
Yo — B —ala — B) (@ — b)3 - a) a-b
&) =yt _ (x— ¥lix+ v) _ {x— wHx+ ) _
Yt —3r-3y (= -+ 3 (r— s ¥ - M+
{x— ¥i{x ¥) . E— ¥
(x+pMx—p=-3 x—y-3
Ne 684 (0)

ITycts paccrosinue oT MockBbI 10 KOCTpOMBI X KM.
1) 17 + 3 =20 (kM/49) CKOPOCTb 110 TEUESHUIO
2) 17 — 3 = 14 (XM/4) CKOPOCTb IPOTUB TEUCHUS

191



S, KM v, KM/4 t,4

X
Tyna X 20 20
X
OoparHo X 14 14
ITo ycnoBuio n3BeCTHO, YTO HA BeCh IyTh TyJa M 00paTHO yuuio 34 u:
X X _ oy
20 T 14 3%

YMHOXUM 00€e yacTu ypaBHeHUs Ha 140
(35 74 * 140 =34 - 140;
7x + 10x = 34 - 140;

17x = 34 - 140;
_34-140,
T 14 >
x =280
Omeem: paccrossHue oT MockBbl 10 KocTtpombl 280 kM.
Ne 686*
OdopmuM criocob nepenBaHus TaOIULICIH:
121 12 4 4 9 9 1 1 6
81 8 3 3 8 6 6
Sn 5 3 3 5
Ne 687*

HYCTB YHUCJIO0 IMPUCYTCTBOBABIIMUX — X YCJI.
MaremaTtuyeckast MOJIEJIb 3a1a4K:

X _ox—1
6 t1=75

xeN

Omeem: 42 denoBeka.

IT. 4.4.5. PEHIEHUE 3AAAY C ITOMOIIIBIO PASAOKEHU A
MHOTOYAEHA HA MHOXUTEAU

OcCHOBHBIE COAep KaTeAbHBIE LIeAN:

1) mpenupoBampb ymeHue packAagblBamb MHOTOY-
AeHbl HO MHOXUMEAU U NPUMEHAMb 3M0 YMeHUe
npu peweHuu 3agay,

2) mpeRupoBamp yMeHUe HAXOgUMb 3HAYEHUS Bbl-
paxenul, u306paxamp Ha KOOPGUHAMHOU NAOCKO-
cmu peuwleHus HepABeHCMB.

Oco0eHHOCTH N3yYeHUsT Y9eOHOTO COIePKAHNSA

B naHHOM TyHKTE CEMUKIIAaCCHUKY PELIAIOT 33/1a4M C TIOMOIIILIO YpaBHEHUST, KOTOPOE
OHU Ha JJAHHOM 3Tare MOTYT PEIINTh TOJIBKO Pa3IOKeHNEM Ha MHOXKUTETH.

IMepBblii ypok mo TeMe «PeleHre 3a1a4 ¢ MOMOILBIO Pa3IoXEHUs] MHOTOWIEeHa Ha
MHOXWTEJTN» MOXKHO TIOCTPOUTH B (pOpMe ypoKa OTKPBITUSI HOBOTO 3HaHMS. B aToM citydae
JUTST TIPOOJIEMATU3ALIMK MOXKHO TIPEIUIOXKUTh YJallluMCsI BBITTOJTHUTH 3anaHue Ne691 (1).
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YUTOOBI OATOTOBUTH YUAIIUXCS K OTKPHITHUIO MOXHO BOCTIONB30BaThCS TPEIIIO-
>KeHHBIMU B ydeOHUKe 3anaHussMu NeNe 688 — 690. C momol1iibio 3TUX 3aTaHU MOXHO
MOBTOPUTh, KaK CTPOUTH MaTeMaTHUUECKYIO MOJIEJTb ITO TEKCTY 3a1a4u ([JIs1 pelIeHMSs CO-
CTaBJICHHOTO YpaBHEHUs MCIIOJIb3YeTCSl METOM ITPo0 M OIMOOK), KaK HalTH perieHue
YpaBHEHUSI, B TIPaBOi YacTU KOTOPOTO — MPOU3BEeHUE, a B IEBON — HOJIb. MOXHO aK-
TYaJIM3UPOBATh C yYalIMMMUCS CITOCOO pellieHUs] ypaBHEHUsI, B IPaBOil 4aCTU KOTOPOTo
MHOTOYJIEH, a B JIEBOI — HOJIb. PeKOMeHIyeTcs1 YacTh HEOOXOAMMOTO /IS aKTyaTu3aluy
Marepuaia MOBTOPUTH MPU MPOBEPKE TOMAITHETO 3aiaHusl (TaK, HalpuMmep, Hy>KHbIA
CMoco0 pelIeHus ypaBHEHUSI MOXHO aKTyalIu3MupoBaTh IIpU TIpoBepKe 3amaHus Ne668,
KOTOPOE MPeIBApUTEIBHO 3a1aeTCsl YIaIIUMCS Ha JIOM).

AJITOPUTM pelIeHUs 3a1a4d ¢ TIOMOIIbIO Pa3JIOXeHWsT HA MHOXWTEH, TOCTPOSH-
HBII yJaIIMMUCS, MOXET UMETh CIICAYIOIINI BUI.

1) CocTaBUTh MaTeMaTUICCKYIO MOMIEITb 3a0adM.

2) IpencraBuUTh ypaBHEHUE TaK, YTOOBI CIIpaBa CTOSUT HOJb.
3) Pa3inoXuTh MHOTOUJIEH, CTOSIIINI CieBa, HA MHOXHWUTEJIH.
4) PelinTh ypaBHEHHUE.

5) BeiOpaTh KOpHU, YIOBIETBOPSIOLINE MOACIU 3a1aUM.

6) OTBETUTH Ha BOITPOC 3aa4M.

B cBs131 ¢ TeM, UTO (haKTUUECKHU ITOT aJITOPUTM SIBJISIETCS] yTOUHEHUEM aJITOPUTMa
pelieHus 3aiay ¢ MOMOIIbI0O MAaTEMATUYECKOTO MOJIEIMPOBAHUS, TIe Ha 3Tare paboThl
C TIOJTyYeHHOI MaTeMaTHUYeCKOil MOJIEJIbIO yJalurecs paboTaloT, TPUMEHSIST U3BECTHBII
UM TpUEM pellieHUs ypaBHEeHUs (pa3ioxkeHue Ha MHOXUTENN), 3TOT YPOK MOXKHO Opra-
HM30BaTh U KaK YPOK pedeKCUu TPeHUPOBOYHOTO TUTIA.

JJ1s1 3aKperieHus yMeHUs! pelliaTh 3aauu ¢ MOMOIIBIO Pa3ioKeHUsT Ha MHOXH-
TeJIM B yIeOHUKE TIPEIIOKEH LIEbIi CIIEKTP pa3HOOOPa3HbIX TEKCTOBBIX 33/1a4: 33/1a4H,
coliepKalllie TeOMeTpUIeCKUil MaTepua, 3a1auy Ha ABUXKEHNE, HA ABUXKEHNE 110 peKe,
Ha paboTy, Ha CILIaBBI M TIP. YUMUTENIb BHIOMPAET U3 HUX Te 3a7a4u, KOTOPHIE 11eJIeCO0-
Opa3HO BBITTOJIHUTH B KOHKPETHOM KJIacCe B COOTBETCTBUM C CYIIECTBYIOLIIUMU 3aTPY/I-
HEHUSIMU YUJalIuXcs.

[Tpu 3 yacax anreOpbl B HEAEIO OC/IE U3YYEHHUs 3TOTO naparpada yJaiuecs -
IIIyT KOHTPOJIbHYIO paboTy no coaepkaHuto §§ 3 u 4 rnassl 4. [OTOBHOCTH K KOHTPOJIBHOM
paboTe MOXKHO MIPOBEPUTD, UCTIONB3Ys pa3nes «3aaauu AJs CAMOKOHTPOJIS K TIaBe 4».

YPOK. Pemenne 3a1a4 ¢ MOMOUIIbIO PA3JI02KEHUA MHOT'OYJICHOB HA MHOXKHUTEJIN

Hoeoe 3nanue

AJITOpUTM peLIEeHMS 3a1a4, UCIIOIb3Ys PAa3IOKEeHNE MHOIOYIeHa HA MHOXMUTEJIN.
Axmyaauzauus

Iloemopums: Bce ciocoObl pa3IoKeHMs] HA MHOXKUTEIIH.
3aoanue na npobroe deiicmeue

Boimonauts Ne 691.

Dukcauus 3ampyoHenus

S He MOT'y BBIIIOJIHUTD 3aJJaHKE 10 KOHIIA.

QDurcauus npusunvt 3ampyoHeHus

HeT yTouHEHHOTO ajJIrOpUTMa pellleHus 3a1ay.

Ileav desmeavnocmu

YTOYHWTP AJITOPUTM PELICHMS 3aaay.
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Imaaon

A.III‘O[)I(ITM penieHu 3a1a4, HCNoJIb3yA pa3jl02kK€HUE MHOTOYICHA HA MHOXKUTEJIN

1. CocTaBUTb YpaBHEHME MO TEKCTY 3aAa4M.

2. [IpeacrtaBuTh ypaBHEHUE TaK, YTOOBI CITpaBa CTOSLT HOJIb.
3. PazioxXuTb MHOTOYJIEH, CTOSIIIMIA clieBa, HA MHOXUTEIU.
4. Pelmiuth ypaBHEHMUE.

5. BriOpaTh KOpHU, YIOBIETBOPSIIOLIUE YCIOBUIO 3a1aUH.

6. OTBETUTH Ha BOITPOC 33a4uM.

‘Vpok. Pemenne 3a1a4 ¢ moMoImpbio pasiiokeHnss MHOrowieHa Ha MHoxuTem (PK)

OcHoBHbIE COZepKATETbHbIE IEeJTH:

1) opraHu30BaTh CAMOKOHTPOJIb YMEHUS IPUMEHSITh Pa3HbIE CIIOCOOBI pa3jioxe-
HUS Ha MHOXUTEIU IIPU PEIIeHNM YpaBHEHUI 1 peIllcHUH 3a1ay4;

2) TpeHUPOBATh YMEHHME HAXOIUTh 3HAUEHUS BbIpakeHUI, CpaBHUBATb YUCJIO-
BBbIC BBIPaXXCHMUSI.

Ypok. IToaroroBka K KOHTpOIbHOI padote (PT)

OcHoBHbIE cOZepKATeIbHbIE HEeH:
1) TpeHMpPOBAaTh YMEHME PACKJIAAbIBATh MHOIOYJICHBI Ha MHOXWUTEIU U
MIPUMEHSITD 3TO YMEHUE TIPU PEIICHUH 3a1a4 Pa3HOIo TUIIA;
2) TPEHUPOBATh YMEHNUE HAXOIUTh 3HAYEHUS BhIPAXKEHUA.

Ypok. KonrpobHas padota no temam: «DopMyJibl COKPAIIEHHOTO YMHOXKEHHS»
U «Pa3oxxenne muorowieHos Ha muoxurean (OPK)

OcCHOBHBIE COEPKATETbHbIE HEJTH:
1) TpeHUpPOBaTh YMEHUE YUAIIIUXCS OCYIIECTBIISITh TPOLIEAYPY KOHTPOJIS;
2) TpeHUpPOBaTb YMEHMWE YJalllMXCs BBISIBIATH NMPUYMHBI 3aTPYIHEHUI
COOCTBEHHOI1 1€SITEILHOCTH
3) KOHTPOJIb 3HAHWI, YMEHMI, HaBLIKOB 10 TeMam: «Dopmyibl cokpa-
EHHOTO YMHOXEHUsI» U «Pa3ioxkeHrne MHOTOUYJIEHOB Ha MHOXUTEIN» .

IIpuBeneM penieHUs HEKOTOPBIX 3aJaHUMA.
Ne 692

a) Tx(x+ 1) =21 -"x;

0)yy—-1)=y+15;

T2+ Tx=21-"Tx; V—y=y+15;

X2+ 7x—21+7x=0; V—y—y—15=0;

Tx*+ 14x - 21=0; V—=2y—15=0;
T(x*+2x—3)=0; 0P—2y+1)—1-15=0;
(2 +2x+1)—1-3)=0; y—1)?—-16=0;
T((x+1)2—4)=0; y—-1-HQyy—-1+4)=0;
Tx+1-2)(x+1+2)=0; y-5@+3)=0;
Tx—1D(x+3)=0; y—5=0wmy+3=0
x—1=0mwmx+3=0 y=15 y=-3
x=1 x=-3 Omeem: {—3; 5}

Omeem: {—3; 1}



B) 4z(z +2) =327+ 13;
4z(z+2) — 32— 13=0;
472+ 87— 327—13=0;

472 —-247—13=0

(22> —=2-2z-6+6%) —36—-13=0;
(2z—6)*—49=0;
2z—6-7)(2z—6+7)=0;
(2z—13)(2z+ 1) =0;
2z—13=0mwm 2z+1=0
2z=13 2z=-1
z7=06,5 z=-0,5
Omeem: {—0,5; 6,5}

r) 2(14 — 1) = 612t — 4);
1472 — £ =127 — 24z,
147 — £ — 127 + 24t =0;
— £+ 2P+ 24t=0;

—H(F—2t—24)=0;
—H((F—=2t+1)—1-24)=0;
—H((t—1)*=25)=0;
—(t—1-5)@F—-1+5)=0;
—Ht—6)(t+4)=0;

t=0wmtr=6wmt=—4

Omeem: {—4; 0; 6}

Ne 693

n) r(r—7)=—3r(3r—1>5);
P(r—7)+3r(3r—5)=0;
r—=77+972 —15r=0;
r—=2r—15r=0;
i —2r—15)=0;
n@P=2r+1)—1-15)=0;
r(r—1)2—16)=0;
rr—1—-4)(r—1+4)=0;
r=0umur—5=0umur+3=0
r=>5 r=-3

Omeem: {—3; 0; 5}

e) p*(Gp—7) =2p(2 — 9p);
3pP —7p*=4p— 18p%
3p—Tp*—4p + 18p2 =0;
3pP+11p*—4p=0;

1 4
@+ 3p-73)=0;
AEINS P N 1 R
3P((P2+2'6 pt 367 36 -)=0;
169

11

3t —36)=0;
1 13 11 , 13

3P +g =)t g 1) =0;
1

3pp -3 +4) =0

p=0wmp=%wmp= —4
Omeem: {—4; 0; }

a) Ha Bropom sTarre BpeMst aBrkeHus (9 + x) 4, a CKOPOCTh ABMKeHUS (x + 9) Km/d,
me9+x>0,x+9>0.

M3BecTHO, 9TO BTOPOIT yuacToK ITyTH paBeH 900 K.

CocTraBuM MaTeMaTUUYECKYIO MOJIENb 3a/1a4H.

(9 +x)(x+9)=900;

9+x>0,x+9>0

(9 +x)(x +9) =900;

9+x)?-302=0;

9+x—30)9+x+30)=0;

(x—21)(x+39)=0;

x—21=0mwmx+39=0

x=21 x=-39

Kopenp x = 21 ynoBieTBOpsieT BCEM YCJIOBUSIM, a KOpeHb X = —39 He yIOBJIETBO-
pstet yciroBuio 9 + x > 0.

Omeem: Ha TIEpBOM 3Talle CPEIHSISI CKOPOCTh ObUTa paBHa 21 KM/4.

6) [1ycTh mmHaA CTOPOHBI IIEPBOTO KyOa X CM, TOTA JUIMHA CTOPOHBI BTOPOTO Ky0a
(x+3)em,tmex>0,x+3>0.

[To ycnoButo 06bEM BTOporo Kyba 343 cm?

195



(x + 3)3=343;

x>0, x+3>0

(x + 3)3=343;

(x+3)*—343=0;
x+3=7((x+3)2>+7(x+3)+49)=0;
x—4*+o6x+9+7x+21+49)=0;
x—4)2+ 13x+79) =0;
x—4=0wmmx*+ 13x+79=0

x=4

Omeem: NjIviHA CTOPOHBI NIEPBOTO KyOa 4 cM

Ne 694
a) Ilyctp x M HIMpUHA TIPSIMOYTOJIBHOTO yJacTKa 3emiu, Toraa (x + 10) M ero

mivHa, rae x > 0, x + 10 > 0.

164 + 100 = 264 (M?) mIoIaab BCEro y4acTKa.
CocTaBUM MaTeMaTUYECKYIO MOIEb.

x(x + 10) =264;

x>0, x+10>0 x+10—7?

x(x + 10) = 264;

x>+ 10x — 264 =0;
xX2+2-x-5+25)—25-264=0;
(x+5)?—289=0;
x+5—-17)x+5+17)=0;

(x—12)(x +22)=0;
x—12=0wmx+22=0

x=12 x=-22

KopeHb x = 12 yaoBieTBOPSIET YCAOBUSIM, a KOPEHb X = —22 HE yIOBJIETBOPSET

yclioBuIo X > 0.

x+ 10

12+ 10=22 (m)

Omeem: niviHa y4yacTka 22 M.

6) [TycTh mMpuHa yyacTka X M, Toraa ero mivHa (x + 8) M, rme x > 0, x + 8 > 0.
(x + 8 — 5) M HOBas muHa, (x + 5) M HOBasg mmMpuHaA, Tie x + 3> 0, x + 5> 0.
(x+3)x+5-2=x(x+8)+78

x+3>0,x+5>0,x+8>0

202+ 3x+5x+ 15)=x>+ 8x + 78;

2x2 + 16x + 30 = x> + 8x + 78;

2+ 16x + 30 —x2—8x—78 =0

x>+ 8x—48=0;
xX2+2-x-4+16) — 16 —48=0;
(x+4)>—64=0;

x+4—-8)(x+4+8)=0;
x—4(x+12)=0;
x—4=0wmx+12=0

x=4 x=-12

KopeHnb x = 4 ynoBjaeTBOpsIeT YCJIOBUSIM, a KOpeHb X = —12 He yIoBJIETBOpSIET
YCIIOBUSIM.

4+8=12 (M)

196

Omeem: niiHa yyactka 12 M.

Ne 695
a) [1yctb x omHO YKcio, a BTopoe 3,5 — x. [1o ycioBuio ux npousBeAeHre paBHO 3.
CocTaBUM MaTeMaTUYECKYIO MOJIEb.



x(3,5—x)=3;

3,5x—x*—3=0;

—x? + 3,5x — 3 = 0; yMHOXMM 00€ 4acTU ypaBHEHUs Ha — 1:
x*—3,5%x+3=0;

xz—%x+3=0;

49 49

(x*—=2-x- _+E -6 T3=0;
(x—%21—16= ;
(x—%—%)(x—%+%)=0;
(x=2(x~5)=0;
x—2=0mmx—%=0

x=2 x=1,5

Ecnu ongHO 13 yrcen paBHO 2, TO BTOPOE YuC/o paBHO 3,5 — 2 =1,35.
Ecnu ongHo 13 yrcen paBHo 1,5, To BTopoe uucio paBHo 3,5 — 1,5=2
Omeem: 3araganbl yncna 2 u 1,5.

0) [1ycTh GosbIlIee YMCIIO X, BTOPOE YHCIO X — 2,2, Tne x > x + 2,2,
ITo ycnoBuio npousBeneHue uncen 8,4.

X(x—2,2) =84
—2,2x=8,4;
—2,2x—8,4=0;

11 42 _

107 100’ 100 — 5
1, 961
=70~ 700~ %
11 31
x—70— )(x—+— =0;

x+2)(x—4,2)=0

x+2=0mmx—4,2=0

x=-2 x=4,2

Ecnu 6onpinee yuciio (—2), To Bropoe yucio (—4,2).

Ecnu 6onbiiee yncio 4,2, To BTOpoe YUCTIO 2.

Omeem: MOTJIN OBITh 3aJyMaHbl uncaa: —2 u — 4,2; 4,2 u 2.

Ne 702
i) [:l_’x;vJ E=242p4 [:I ;}J (xty)=
| . 4 4)
=={x-¥)—-x-2+2y+={lx—¥)—-x—-¥ —I:_'c—vj| —J—Ex—2+1}=—}'=
3 3 5

4
‘{x—ﬂflf++]—21:—}‘}—2—_1'=Ix—,v}l.’l—2]—2—y=—x*y—2—_v=—.r—1
|3

Eommx=5 =105 2=—T
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0)4p*+2pq +7— ¢ — (—=p* —pq +q’) = 3p> — (Bpg + 2p*) + ¢ =
=Pt gt T = Pt pg =g’ =3P’ - 3pg =2+ =—q* + 7
Ecmmg=2,10—-22+7=—-4+7=3.

Ne 703

a) 5,5 +6,7° n 12,23
(5,5+6,7)(5,5-5,5-6,7+6,7%) n12,2%
12,2-((5,5+ 6,7 —3-5,5-6,7) u 12,2%
12,2 (12,22 —3-5,5-6,7) n 12,2%
12,2—-3-55-6,7- 12,2 < 12,2%;

6) 12,4°— 11,6° u 12,42+ 12,4+ 11,6 + 11,6%
(12,4 - 11,6)(12,42+ 12,4 - 11,6 + 11,6) u 12,42 + 12,4 - 11,6 + 11,62
0,8(12,42+ 12,4 11,6 + 11,6) < 12,42+ 12,4 - 11,6 + 11,62

B)7,9°— 6,3 u 6,32+6,3-7,9+7,9%
(7,9—6,3)(7,92+7,9-6,3+6,3) 16,3+ 6,3-7,9 + 7,9
1,6(6,3>+6,3-7,9+7,9) > 6,3 +6,3-7,9+7,9;

r) 14,83 — 15,6 u 0,8

(14,8 — 15,6)(14,8> + 14,8 - 15,6 + 15,6%) u 0,8%;

—0,8(14,82+ 14,8 - 15,6 + 15,6%) < 0,83

o) 21,7+ 13,4* n 21,7 - 21,7 - 13,4 + 13,4%

(21,7 + 13,4)(21,7> = 21,7 - 13,4 + 13,4*) u 21,7> — 21,7 - 13,4 + 13,4%;
35,1(21,72 - 21,7 - 13,4 + 13,4%) > 21,7> - 21,7 - 13,4 + 13,42,

Ne 704 (e)
e)—6<x—-5<-1; 5<y+4<9
—1<x<4; 1<y<5

-11

5

s

I -

-1 o 4 ¥
Ne 708
a) 7x(x — 3) = 0; r) (4t +8)(2t—9)=0;
Tx=0umux—3=0; 4t+8=0mwm2t—9=0
x=0 x=3 4t= -8 2t=9
Omeem: {0; 3} t=-2 t=4,5
0) Sy(y +2)=0; Omeem: {—2; 4,5}
Sy=0wmy+2=0; n) 4a*(a — 2)(3a + 12) = 0;
y=0 y==-2 42=0mma—2=0wm3a+12=0
Omeem: {—2; 0}. a=0 a=2 3a=-12
a=-—4

Omeem: {—4; 0; 2}.
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B) 3zt 2)(z—4)=0;
3z+2=0umz—4=0;

3z=-2 z=4
—_2
T3

Omeem: {%; 43}.

Ne 709

a) x(x + 6) = 352;
x>0x+6>0 —>»xt+6—7?

x(x + 6) = 352;

x>+ 6x—352=0;

xX2+6x+9)—9—-352=0;

(x+3)—361=0;

x+3—-19xx+3+19)=0;

(x—16)(x +22) =0;

x—16=0mmx+22=0;

x=16 x=-22

16 + 6 =22 (M)

Omeem: nuHa yJactka 22 M.

Ne 710

a)3x(x+1)=9—3x;

3x*+3x=9—3x;

33+ 3x—9+3x=0;

3+ 6x—9=0;

32+ 2x—3)=0;

32+ 2x+1—-4)=0;

3((x+ 1) =22 =0;

3x+1-2)(x+1+2)=0;

3x—D(x+3)=0;

x—1=0ummx+3=0;

x=1 x=-3

Omeem: {—3; 1}

B) a*(12 — a) = 7a(2a - 5);

12a> — @* = 14a?> — 35a;

124> — a® — 14a*> + 35a =0;

—a*—2a>+35a=0;

—a(a®>+2a—35)=0;

—a((@+2a+1)—1-35=0;

—a((a+1)*=36)=0;

—a(@+1—-6)(a+1+6)=0;

—a(a—5)(a+7)=0;

a=0wma—-5=0wma+7=0
a=>5

Omeem: {—7;0; 5}

a=-7

e) 9b%(6b + 5)(4b —7) = 0.
P =0mwm6b+5=0mwmdb—-7=0

b=0 6b=-5 4b=17
-2 —
b=—%¢ b=1,75

Omeem: {—= 0; 1,75},

6) x(x+8)=128;
x>0;x+8>0
x(x + 8) = 128;
x>+ 8x— 128 =0;
2+ 8x+16)— 16 — 128 =0;
(x+ 4)? — 144 = 0;
(x+4—12)(x+4+12)=0;
(xx—8)(x+16)=0;
x—8=0wmmux+16=0
x=-16

P—-?

x=8

8 cM mmpuHa, 8 + 8 = 16 (cM) — mIHa

P=(8+16) -2 =48 (cm)

Omeem: IepUMETP MPSIMOYTOJIbHUKA 48 CM.

0) 2y(y —5) =6y + 18;
2y?— 10y =6y + 18;

2y* — 10y — 6y — 18 =0;
2y? — 16y — 18 =0;

20— 8y—9)=0;

207 —8y+16—25)=0;
2A(y—4y-5)=0;

2y —4—5)y—4+5)=0;
20-9)(y+1)=0;
y—9=0mwmy+1=0;
y=9 y=-1
Omeem: {—1; 9}

r) 2b%(b — 5) = — 2b(18 — 4b);
2b° — 106* = —36b + 8b?;
2b° — 100 = —36b + 8b%;
2b* — 106> = —36b + 8b7;
2b% — 106* = —36b + 8b?;
2b° — 10b* = —36b + 8b%;
2b° — 100 + 36b — 8b*=0;
2b° — 18b* + 36b=0;
2b(b*—9h+18) =0;

2b(b* —9b + 18) = 0;

2b((B?~2-4,55+20,25) — 20,25 +18) =0;

2b((b—4,5)* — 2,25) = 0;



2b(b—4,5 —1,5)(b—4,5 +1,5) =0;
2b(b—6)(b—3)=0;
b=0wmb—6=0mwmb—3=0

b=6 b=3
Omeem: {0; 3; 6}

Ne 711 (a)
ITycTb 60Jbliiee YKo X, BTOpoe uncio x — 2,5. I1o ycioBuio mpousBeaeHue yuce
paBHo 1,5.
x(x—2,5)=1,5;
x*—2,5x—1,5=0;
5 3
- = F—= = U
2 2
- g 2
(x —2-_:'.24 2_':,_5_2 "
4 16 e 2
q 5]'—' 45
X - - —
4 |
5 7 5 7
¢ 4 4}[ 4 :1~1I|
1
{x—- Nix+=)=1k
) 2
x=3 UHJ[HI*l—ﬂ-
2
|
¥m3 x o
2

200

Eenn Gommmes wweno 3, 1o gTopoc wReao: 3 — 2.5 = (1,5,

l |
Ecnu Gonnines wneao (- = }, TO BTOpPOE YRCT0 — % —25=—1

Omeem: MOTYT OBITh 3agyMaHbl yucaa: 0,5 u uau — 3 u — 0,5.

Ne 715 (a)

a) Ixyz — (—12xyz%) — (Ixyz? + 6xyz — Ty + 10x%yz) =

= Oxyz + 12xyz> — Ixy7? — 6xyz + Tzyx? — 10x%yz =

= 3xyz? — 3xyz + 3xyz =3xyz(z —x + 1)
Ecmmx=2y=3z=-1,103-2- (=1)(=1 =2+ 1) =—6-(=2) = 12

Ne 716

a) 7,2+ 4,3 < 11,5%

6) 19,3 — 18,4° < 19,3+ 19,3 - 18,4 + 18,4%
B) 21,5° — 15,6 > 21,52+ 21,5 15,6 + 15,62
) 13,6°— 14,9 < 1,3%

1) 16,93+ 19,73 > 16,92 — 16,9 - 19,7 + 19,72



Ne 725

a)(=x) (=% (=% (=x)=(=x)%

0) — 3y~ 3y-4z-4z-4z=— (3y)** (42)%;

B) (mn) - (mn) - (mn) - (mn) - (mn) = (mn)*;

N(—d)(c—d)-(c—d)=(c—d).

Ne 726
a) (— 1) <0;

516
6 §) >0
B) (— 3,7)" (—0,21)6 < 0

99

D ) :onm>o.
Ne 727

(=3 +1)-8):(=2)=0-1:8): (-8 =1:(—8) = —0,125

1 1 —__ 1 1. 9y = — _ (=
0) _W_W-(O,S—T)— 0,001 ~ 0,01 0,5-2) 1000 — 100 - (— 1,5)

=—1000 + 150 = — 850

B) —2-(—4)2:3%+(

22
) —2-20:3L +20= 2130420 =
=241 —2:32)=24-0,375= 16

-0,375=6

T

r) —42- (—1) —(%)2 (— 33 - 32) + (2P =—16" (1)~ %" (—12%) -32=

=16+35-32=19

Ne 728

216 . 1423 . 535 . (25)3. (736:713) 2]6 . 723 . 223 . 535. 2]5.723 254 . 746 . 535
a) 8 - 224. 524. 718 . 5]8. 528.728. 229 - 253. 534. 746 - 2 ' 5 - 10
10% - ( : ) 35429 ‘

6 (915 328) 243 1734 (173)10 (615) 1 _ (310: 328) . 243 . 1734. 1730. 633 1 .
) 3435 .(1763: 1734) - 039. 334 N 1735 - 235+ 1729-239. 334 B

2. 943 . 1764 . 933. 233
_ 328 17%-25-3 —1=3-2_1=12—-1=11
1764-274-334

Ne729

3)35.39.3:315;

6) (—be)’ - (~be) - (=)™ - (~be)* (~be) = (~bo)’’;
B)x P:xt=x;

) (3p —29)*: Bp = 2¢)": Gp —29)* = (3p — 29)°
1) (K (R (k) () () = () =K
e) (—abc)®? : (—abc)'° - (— abe) : (— abe)® = (—abc)?;
x) ()" ==y

3~ =—n"
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202

Ne 757 (m, e, n)

B Ip” 9 ip — 3ghibg + 3q) -
26p" +27¢"  (6p + 3360 — 18pg + 9g")
bp - dg

dop’ — lipg = 9

-1 | F ¥ i 2
&) ?ﬂ Gdh = (2a 415114H Bah _lﬁl’? b —2a— Ab;
A+ Babh 4+ | 6h° da” +Bab+ 16A™
) ef 1207 d - ARed? 847 = {ﬂ+4d}3 _[v+4d}‘1'
et — | 6d” (c~4d)c+4d) c-4d

Ne 758 (e, m, K, J1, M)

e) 5pq’ — ¢’ — 5p*q+ p* = (5pq* — 5p*q) — (¢ —p*) =

=5pq(q—p) —(q—pN@ +pq+¢)=

=(q@—p)5pq— ¢ —pq—q) = (q—p)4rq— ¢ — )

n) 64a°b° + 48a%b'c® + 12ab*c* + ¢® = (4ab?)* + 3 - (4ab?)?- ¢+ 3 - 4ab* - (A)?+ (A’ =
= (4ab* + ¢?)?

K) d® + 12p*ctd + 6pc’d® + 8p’c® = (d + 2pc?)3;

) m?> — p*+4n? — 9¢°> — 4mn — 6pg = (m?> — 4mn + 4n?) — (p* + 6pg + 9¢*) =
= (m—21)' = (p + 3¢)' = (m = 21— p = 3q)(m — 2+ p + 3¢);

M) 9%+ y? — 22 — 252 + 6xy + 10zt = (9x2 + 6xy + ?) — (2 — 10zt + 254) =
=0Bx+y)P—(z=-5)*=CBx+y—z+5)0Bx+y+z—52).

Ne 759 (a, e)
WP+ 120 +27= (P +2-p 6+ 6) —36+27=(p +6)>—9=
= (P 6-3)(p +6+3) = (' + I +9);

g — 122 +32=((¢")*—2-¢* 6 +6%) —36+32=(42—6)2—4=
=(@-6-2)(+2)=(¢—-8)(¢—4).

Ne 761

a)c?—6¢c—27=0;
(2=2-¢c-3+9)—9-27=0;
(c—3)?2-36=0;
(c=3-6)(c—=3+6)=0;
(c=99N(t3)=0;
c—9=0umc+3=0

c=9 c=-3

Omeem: {—3; 9}

0) 72 +3z—28=0; B)d>+d—42=0;
(Z+2-2-1,5+1,5)—-225-28=0; (@+2-d-0,5+0,5)—0,25—-42=0;
(z+1,5?-30,25=0; (d+0,5?—-4225=0;
(z+1,5-55)(z+1,5+5,5=0; (d+0,5-6,5)(d+0,5+6,5)=0;
(z—H(+7)=0; (d—6)(d+T7)=0;



z2—4=0mmz+7=0 d—6=0umd+7=0

=4 7=-7 d=6 d=-7
Omeem: {—7; 4} Omeem: {—7; 6}
Ne 763
a) ab+6a—-2b-12  {ab—2H)+(6a—12) _biu—2‘1+5{a—1}_{ﬂ—Z}[E:+IEr}_u;2_
b7 4124436 (h=6) - (h+6) T (b6 b6
) —— 108+l ____Yda+h) e Mbutl) _ Mlavl)
Bac+2be—4dad —bd  (Boc+2bc)—(dad +bd)  2elda+b)—d(da+b)  (4a+b)02e-d)
4
.Er—d
Ne 764

6) IlycTh mIMpHHA MEPBOHAYATBLHOTO YYacTKa X M, TOrIa ero uinHa x + 6 (M), Tae
x>0, x+6>0.

wupuna, m JlnuHa, M Iiomans, M>
IlepBoHaYaNbHBIN X x+6 X(x+6)
N3meHEHHBIN x+7 x+6)—7 x+7NDx-1)

x+7>0,x—1>0

[To yciioBuIO IUIoIIaAb HOBOTO YY4acTKa B 2 pa3a MEHbIIIE, YeM IUIOLIAIb UCXOIHOTO,
yBeJIMYeHHas Ha 2 M2

2+ 7)(x— 1) =x(x+ 6) + 2;

x>0,x+t6>0,x+7>0,x—1>0 —>» x+6—7?

2+ H(x—1)=x(x+6) + 2;

2%+ Tx—x—T7)=x*+6x+2;

2>+ 6x—T)=x>+ 6x + 2;

22+ 12x—14=x>+6x+2;

22+ 12x—14—x*—6x—2=0;

22+ 12x—14—x*—6x—2=0;

X+ 6x—16=0;
(P+2:x-3+9)—9—16=0;
(x+ 37 —25=0;

x+3-5x+3+5)=0;
(x—2)(x+8)=0;

x—2=0umux+8=0

x=2 x=-8

KopeHb —8 He MOAXOIUT MO YCJIOBUIO.
IInpuna yyactka 2 M, utnHa 2 + 6 = 8 (M)
Omeem: 1JINHA y4acTKa 8 M.

B) IlycTh muprHa NpSIMOYTOJbHMKA X CM, Torna x + 12 (cM) JIMHa OpsIMOYTOJib-
HHKa, rae x > 0, x + 12 > 0. I1o ycaoBuIo IIoMaah NpsMoyrojibHuka 133 cm?

x(x+ 12) =133;
x>0, x+12>0 — pP—7?
x(x+ 12) =133;

x>+ 12x— 133 =0;
xX*+2-x-6+36)—36—-133=0;
(x+6)2—169=0;
(x+6—13)(x+6+13)=0;
(x—=7)(x+19)=0;
x—7=0mmx+19=0

x=17 =-19
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KopeHb —19 He MOaXOIUT MO YCIOBUIO.
MupurHa npgMOYyrojabHUKaA 7 CM.

HnvHa npsmoyronbHuka: 7 + 12 =19 (cm)
P=(@+b)-2

(7+19) - 2 =152 (cm)

Omeem: TIepUMETP TIPSIMOYTOJILHUKA 52 CM.

Ne 780 (a)

a) 3a — 1)(3a + 1) + 2b(2b — 6a) = 9a> — 1 + 46> — 12ab =
= (90> — 12ab + 4b%) — 1 = (3a — 2b)* — 1

BO3MO)KHOC HanMCHbIICC 3HAYCHUEC paBHO —1.

Ne 781 (a)

a)4(5x—7) —25(x = 1)(x+ 1) =20x — 28 — 25(x* — 1) =
=20x—28 —25x>+ 25 =
=-25x*+20x—-3=—-25x*—2-5x-2+4)+4-3=—-(5x—-2)>+ 1
Bo3MoxxHoe Hanbosbliee 3HaUeHUe paBHO 1.

Ne 782 (a).

)23+ D3P+ DG+ D@+ 1) =36=C3 = DB+ D32+ )3+ D3+ 1) - 36 =
=R DR+ DG+ DG+ 1) —36=3 = )3+ D)3+ 1) — 36 =

=¥ -3+ 1)—36=36_1_36=_].
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InaBa 5. Beenenue B Teopuro pyHKumii

OcHoBHbIE COACP2KATEC/ILHbIC LCJIN:

* copMUPOBATD MTOHATUA «PYHKLUA», «00IACTh OIPENEICHUI», «O0IACTh 3HA-
YeHUS», «JIMHEeHast (PYHKIIUSI»;

* YTOYHWTD NOHATHUE TIPSIMOIA TTPOIIOPLIMOHAIBHOCTH;

* ccopmupoBaTh YMEHHE 3adaBaTh (DYHKLUMU Pa3HBIMHU CIIOCOOAMM, CTPOUTH U
ypTaTh rpadUKU IPSIMOI IPOIMOPLMOHAILHOCTU U IMHEMHON (DYHKIINK;

* cchOpMUPOBATh MOHSATHUE «KYCOUYHO-TMHEITHAS (PYHKIIMSI» M YMEHUE CTPOUTH €€
rpagux.

XapakTepucTHKA AeATEJbHOCTH YUAIUXCS

I1pu u3ydyeHuu coaepkaHus ydalimecs:

*  HOBMOPAIOM U CUCMEeMAMU3UPYIOm 3HAHKS, TIOJIy4eHHbIE B 5 — 6 Kitaccax;

*  UCNOAB3YIOM MATEeMATUIECKYIO TS PMUHOJIOTHIO B YCTHOI M MMChbMEHHOI peuu;

* pacno3narom OYHKIIMU U3 MHOXECTBA 3aBUCUMOCTEN;

* onpedeasitom 00JIACTb OTIpeIeSICHUs ¥ 00J1aCTh 3HAYeHUST DYHKIINH;

* 3adarom PYHKIIUH pa3HBIMH CIIOCOOAMM;

s cmposam u wumarom TpadUKU TPSIMOI IPONMOPIUOHAIBHOCTA U JUHEHHOMN
GbyHKUNY;

* cmpoam KyCOUHO-JIMHEHbIe (PYHKIIUH;

*  UCNOAB3YIOM ATITOPUTMBI CJIOKECHUS W BRIMUTAHUS MHOTOWICHOB;

*  npumeHsrOM TIPABIUIO YMHOXEHUS OMHOWIEHA HA MHOTOYJICH;

*  npumeHsrOm TIPaBUIO YMHOXEHUSI MHOTOYJIEHa HA MHOTOWIEH;

* ucnoawv3yrom GopMyJibl KBaapaTa CyMMBI M KBaJpaTa pa3HOCTH JJISI pallIOHAI -
3alIMU BEIYUCIICHUIA;

* ucnoavzyrom hopMyJTy KBapaTa TpEXWIcHa;

* npumensrom GHOPMYJIbl MPOU3BEACHUS PAa3HOCTU U CYMMBI IBYX BbIpaXKeHUIA
JIJIS palliOHAIN3aliU YIIPOILEHUST BhIPAXKEHUI;

* npumensrom HOPMYITY Pa3HOCTH KBaIpaToOB IS palliOHAIN3AIINH YIIPOIICHHIS
BBIPAKCHUIA,

* npumensrom (HopMyJIbl Ky0a pasHOCTU M KyOa CyMMBI IUIsI pallMOHATIU3AlUU
VIIPOIICHUS BEIPaXKECHUIA;

* ucnoav3yrom HOPMYJIBI CYMMBI M PA3HOCTH KYOOB IJIST palliOHAIN3alINH YIIPO-
IIEHUSI BBIPAXKCHU;

*  NpumeHAHOM pa3HbIe CIIOCOOBI (BBIHECEHUS OOILIETO MHOXUTES, IPYIIIAPOBKA)
JIJIS1 pa3joXeHUss MHOTO4JIeHa Ha MHOXKUTEIN;

*  npumensrom GOPMYIIBI COKPAIIEHHOTO YMHOXCEHUS IS Pa3JIOKCHIS MHOTOY-
JIeHa Ha MHOXUTEIH;

* pewiarom 3aJla4yl C TOMOIIIbIO PA3IOXKEHNSI MHOTOUYJIEHOB HA MHOXUTEJU;

*  UCNOAB3YIOM CXEMBI U TAOJIUIIBI;

*  Ccmposm u 8bINOAHAIOM aAJITOPUTMBI YTCHUSI, 3aIIMCH M COCTABJICHUSI BRIPAXKCHUIA,

* pabomarom ¢ pa3IUIHBIMU MaTeMaTUICCKIMU MOIICIISIMU;

* peuwiarom TEKCTOBBIC 3a/1aUll;

* pewiarom TIPOCTEHIIINE YPABHEHUS,;

*  8bINOAHAIOM NEUCTBUS C pallMOHATLHBIMHI YUCIIAMMU;

* onpedensrom BUI, UICTUHHOCTb BBICKA3bIBAHUSI, C/Mposm OTPHULIAHUE JIOXHBIX
BbICKa3bIBAHUA.
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§ 1. IOHATUE ®YHKIINUUN N EE ITIPAKTUYECKOE ITPUMEHE-
HUE

IT. 5.1.1 ®YHKIIMOHAABHAA 3ABUCUMOCTbD
MEJXAY BEAMUYVNHAMMN

OcHOBHbBIE COA€eprKaTeAbHbIE LIEAN:
1) popmupoBampb nonamua « PyHKUUOHAABHAA 30-
BUCUMOCMb», «00AQACMb ONnpegeAenusa», «ooaacmnp
3HQUeHUs»,
2) ¢popmupoBamb cnocoOHOCMbL CMPOUMb QAATO-
pummbl HaQ NpuMepe AAropumma onpegeAeHus sB-
ASlemcsa AU 3aBucuMocmsb pyHKuuet;,
3) noBmopumb cnocobbl pewleHusa yYpaBHeEHUl U
MmeKCmoOBbIX 3agau.

Oco0eHHOCTH U3yYeHHUs Y4eOHOr0o ColepKAHUS

B naHHOM MyHKTe ydalipecss 3HAKOMSTCSI ¢ MOHATUEM <«(YHKIMs»., DYHKIIMO-
HaJlbHas JIMHUS Kypca MaTeMaTUKM «YUyCh YUMThCS» HauMHAeT pPa3BUBAThCS CIle B
HaYaJIbHON IIKOJIE. Y>Ke TOTHa yJalllrecs BBIOJHSIOT 3aJaHusI Ha TIOMCK 3aKOHOMep-
HOCTe#l 1 y4aTCs BBIPAXaTh UX B PEUM, YCTAHABIMBAIOT 3aBUCMMOCTh MEXIY KOMIIO-
HEHTaMU U pe3yIbTaTaMK apu(MeTHIeCKNX IeUCTBUIA, 3a1aI0T MX C TIOMOIIBIO Ta0JIHII,
paboTaloT ¢ BeIMYMHaMu (IJIMHa, Macca, Tolaab, 00beM, CKOPOCTh, BpeMs U 1p.). B
pe3ynbraTe (yHKIMOHAIBLHOM MPOIIEIEBTUKY YIalIuecs 3HAIOT OHITHE TIEPEMEHHOM,
YMEIOT paboTaTh C KOOPAWHATHEIM YIJIOM, a B HaJIbHEUIIIEM ¢ KOOPIMHATHOM IIJIOCKO-
CThIO, UMEIOT OIBIT MOCTPOEHUS I'pauKOB 1o opmyaaM 1 Tabauuam. UM U3BecTHO,
YTO C TIOMOIIBIO TTEPEMEHHBIX MOXHO TTPEACTABIATE 3aBUCUMOCTH MEXKITY BETMINHAMU,
(pukcupoBaTh UX ¢ MOMOLIBIO (opMyJl, Tabmull U rpadpukoB. UMeroT npencrapiaeHue
00 00paTHOM U MPSIMOM TIPOIIOPIIMOHAIBHOCTH, UX rpadukax. KpoMme toro, B mecrom
KJIacce yJalnuecsl TOIyYIIN TIEPBUYHOE TIpeACTaBIcHNe O (PYHKIIMOHAIBHOI 3aBUCH-
MOCTH, KaK O 3aBUCHMOCTH OIPEJeJIEHHOTO BUIA.

B nporpamme naetcst cienytoniee onpenereHrue GyHKINH.

Dyukuueii y = f(X) Ha3bIBaeTCs IIPABUIIO f, IO KOTOPOMY KAXKIAOMY 3JIEMEHTY X U3
HEKOTOPOTO MHOXECTBa X CTAaBUTCSI B COOTBETCTBHEC €IMHCTBEHHbI 3JIEMCHT ¥ M3 MHO-
KecTna Y.

MHoXecTBO X TIpHM 3TOM Ha3bIBAaeTCs 00JIACThIO ONpeeeHns, a MHOXECTBO ¥ —
00J1aCThI0 3HAYEHUI TAaHHOM (DYHKIINU.

s oTpabOTKU MOHATHS «(PYHKITHS» B YIeOHUKE ITPEAJIOKEHBI HATISTHBIC CXEMBbI,
KOTOPBIE TTIOMOTAIOT YYAIIIMMCSI OCO3HATh 3TO IOHSITHE 1 eTo cyTh. Ha cxeme n3o0paka-
IOTCSI MHOXECTBO X , MHOXKECTBO Y 1 UX BJIEMEHTHI, CTpeJIKaMi 0003HavaeTcsl, Kak aJje-
MEHT MEPBOr0 MHOXECTBA IOCTAaBJIEH B COOTBETCTBUE 3JIEMEHTY BTOPOTO MHOXECTBA.
VYyaiuecsi, nporopapuBasi onpeaejaeHue, Ha cXxeMax MOI'YyT OTMedaTh, YTO UMEHHO He
yIOBJETBOpsieT onpeaeiaeHuto. Hanpumep, o6BecTH 3J1eMeHT MHOXeCTBa X, KOTOpbIit
ocTaJicsl 0e3 maphsl, MO0 0OBECTH CTPEJIKM, KOTOPBIE OMHOMY 3JIEMEHTY MHOXecTBa X
CTaBsSIT B COOTBETCTBUE HECKOJILKO 2JIEMEHTOB MHOXeCTBa Y.

Yaurenb MOXET ITOMPOCHUTH YUAIINXCST UICTIPABUTh CXEMY TaK, YTOOBI OHA OTpaxka-
Jia GYHKIIMOHAJBbHYIO 3aBUCUMOCTD.

Heob6xogumo o0cyauTh ¢ ydallMMUCSI BONPOCHI IPAKTUUYECKOTO MPUMEHEHMS
3aBHCHUMOCTEI TTOIMOOHOTO BUAA (YUUTEh MOXET KPAaTKO paccKaszaTh O KOOXHMPOBAHUH
nHGOPMALIMHY, UCIIOIB3YS MaTeprall MyHKTa 3 TaHHOTO maparpada 1 npeajoXuTh TeM
y4aluMcsl, KOTOpble 3aMHTEPECOBAIMCH 3TUM BOIIPOCOM, TO3HAKOMUTHCSI C 3TUM Ma-
TepHuajaoM B y4eOHUKE).
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Vpok. OyHKIMOHAIbHAS 3aBUCUMOCTb MEXKIY BeJIMINHAMHA

Hoeoe 3nanue

OnpeneneHue GyHKLIMOHATBHON 3aBUCUMOCTH, aATOPUTM OIpenesIeHUs SIBIsIeT-
Cs1 JT 3aBUCUMOCTD (DYHKIIMCHA.

Axmyaauzauus

Iloemopumsb: HaxoXAeHNE 3HaYeHUST OYKBEHHOT'O BhIPaKEHUSI IPU 3aJaHHbIX 3Ha-
YEeHUSIX IEPEMEHHOIA.

3aoanue na npobroe deiicmeue

JlaTb onipeneneHne MOHATHUS «(yHKIIMOHAIbHAs 3aBUCUMOCTb».

Durcauus 3ampyonenus

He MoxeMm gaTh ompeeeHre MMOHATHS «(byHKIIMOHATbHAS 3aBUCHMOCTb>.

He MoxeM 060CHOBATh, YTO IIPABIJIBHO OIIPEIETUIN TOHITHE «(YHKIITMOHATbHAS
3aBUCHMOCTB>.

Durcauus npusunsvt 3ampyoHeHus

Hert onpenenenyst moHITHSA «PYHKIIMOHATbHAS 3aBUCUMOCTb>.

Ileav deameavnocmu

ITocTpouts onpenesieHre MOHATUS «(PYHKIMOHAIbHAS 3aBUCUMOCTb>.

Imaaon

Onpenenenue GpyHKINOHAIBHOI 3aBUCHMOCTH

®ynkumeii y = f(x) Ha3bIBaeTCS TPABWIIO f, TTO0 KOTOPOMY KaKIOMY3JIEMEHTY
X U3 HEKOTOPOTrO0 MHOXecTBa X CTABUTCSI B COOTBETCTBUE €AMHCTBEHHBII
BJIEMEHT y U3 MHOXecTBaY. MHOXeCTBO X ITpU 3TOM Ha3bIBAeTCS 00J1aCThIO
omnpenesieHnsi, a MHOXeCTBO Y — 00J1aCThbI0 3HAYEHHiA TaHHOW (DYHKIIWU.

AnropuT™ onpeesieHus1 IBASIETCS JU 3aBUCUMOCTD (DYHKIMEH

1. Ykazatb MHOXeCTBO X, SIBJISIOIICECS 00JIaCThIO OMpeAe/IeHUS.

2. YKa3aTh MHOXECTBO Y, SIBIISTIIOIIEECS 00IaCThIO 3HAUCHMIA.

3. YoeauThbes B TOM, YTO KaXKIOMY 3JEMEHTY M3 00JIACTH OIPeIeICHMS
X MOCTaBJIeH B COOTBETCTBUE HEKOTOPBIN 2JIEMEHT U3 00JIaCTH 3HA-
yeHuit Y (CylieCTBOBaHUE).

4. YoenuThCa B TOM, YTO B 00JIacTH ompeneiicHUsT X HET 3JIeMEHTOB,
KOTOPBIM TIOCTaBJICHO B COOTBETCTBHE 0OJjiee OTHOTO 3JIEMEHTA M3
o0yiacTi 3HaYeHU Y (€MMHCTBEHHOCTD).

PaccMoTpuM penieHre HEKOTOPBIX 3aTaHMUIA.

Ne 1

a)p=3q

P 1 3 5 -3
q 3 9 15 -9

6)p= % q

P 1 —4
q 2 -2

Y

P 1 ~1 2 )
q 4 —4 )
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p 1 —1 2
q 5 5 20

mp=3+gq

P 0 -3 4
q 3 0 4

eyp=17

P 1 -5 -8
q 7 7 7
03

X=1{-2;-1;0;1;3} Y={1;2;3;4; 5} 3aBUCMMOCTb SIBIICTCS (DYHKIINCIA.

X Y

-

B oGnactu onpenesieHUsT HET 3JIEMEHTOB, KOTOPBIM ITOCTABJIEHO B COOTBETCTBUE
0oJiee OOHOTO 2JIEMEHTA U3 001aCTH 3HAYEHUS.
0) X=1{-3;3;4;5 Y={0,1;0,2;0,3; 0,4; 0,5}. He ssBnsieTcsa pyHKIIMCIA.

B) X=1{0;1;2;3;5} Y={-3;—1}. ABnsgercsa pyHKIMECIA.

r) O6nacte onpeneneHust: X ={3;5;7;9; 11}

Oo6nacTb 3HaueHus: Y= {4; 5; 6}

3aBUCHMOCTb SIBJIsIeTCS (PYHKLIMEH, T. K. KAXIOMY 3HAYeHUIO 13 00J1aCTH OIpee-
JIEHMSI COOTBETCTBYET €AMHCTBEHHOE 3HAUEHUE U3 00JIACTU 3HAYCHMUSI.
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Ne 4.

V=a

a) Ecmua=3cm, 10 V=133=27 (cM?);
0) Ecmma=2m, t0 V'=23=8 (M°);

B) Ecnmia = %I{M, T0 V= (%)3= (nm3);

r) Eciu a = 10 mm, o V'=10° = 1000 (MM3);
E _L V— L 3—L 3

n) Ecmma = 4 M, TO —(4) =64 (M%)

Ne S.

s =5t

a) Ecmt=34, 1053 =15 (xM);

0) Ecnut=15Mun =0,254, 170 50,25 = 1,25 (xM);

B) Ecmm = 14920 muu = 1 Q,T05'1%=6%(KM);

r) Ecomr=3430mMun=3,54, 1705 3,5=17,5 (xM);
Ne 10.
a)5—(3,25x—4,6) = 5x — (5 — 0,4x) + 0,75x — (2x — 9) + 0,6x;
5—-325x+4,6=5x—5+0,4x + 0,75x — 2x + 9 + 0,6x;
—3,25x — 5x— 0,4x — 0,75x + 2x — 0,6x = — 5+ 9 — 5 —4,6;
—8x=-15,6
x=0,7
Omeem: {0,7}
6) 5,7y + (7,2 —0,9y) = 34,15 + 3,45y — (18,2 — 6,3y) — 3.8;
5,7y +7,2—0,9y=34,15+ 3,45y — 18,2 + 6,3y — 3.8;
5,7y — 0,9y — 3,45y — 6,3y =34,15—-18,2 - 3,8 — 7,2;
—5,95y=15,95;
y=-—1
Omeem: {—1}.
B) 1,2a — 5,3=0,5a — (0,75a — (5,4 — 1,85a)) — 8,7a + 7,3;
1,2a —5,3=0,5a—0,75a + 5,4 — 1,85a — 8,7a + 7,3;
1,2a — 0,5+ 0,75a + 1,85a + 8,7a=54+7,3+5,3;
12a = 18;
a=1,5
Omeem: {1,5}.
r) 7,1 —(6,96—0,9) — 1,4 —(5,7b+3,9)=34,5+3,4b—7,8;
7,1-696+09—-1,4—-57p—-39=34,5+3,4b-17,8;
—69b—5,7b—3,4b=345-78—-7,1-09+14+3,9;
—16b = 24;

=-1,5
Omeem: {—1,5}.
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Ne 11 (a)
3amaHne BBITIOJHSIETCS Y JOCKHM C KOMMEHTapueM.
Ilepsoe uucio 11a + 6, Bropoe uucio 11c + 8, rae 11a + 6 > 0, HaTypaJIbHOE;

11c + 8 > 0, HaTypaysBbHOE.

Mo ycnosuio nx cymma 36:
lla+6+ 1lc+ 8=236;
1la + 11c + 14 = 36;

1la+ 11¢c=22;
atc=2
a c IlepBoe uuciao Bropoe uncio
0 2 6 30
1 1 17 19
2 0 28 8

Omeem: 6 1 30; 171 19; 28 u 8.

Nel6
a) 3aBUCUMOCTDL (PYHKIMOHAILHAA, T.K. KAXKIOMY 3HAYEHUIO MHOXECTBA X CyILE-

CTBYET CIMHCTBECHHOC 3HAYCHNUE MHOXECTBA Y.

0) He sBasteTcst hyHKIIMEH, T.K. 3HaUeHUIO 44 COOTBETCTBYET ABa 3HaYeHUs 11 u 14.
B) 3aBUCUMOCTh (DYHKLIMOHAJIbHAS, T.K. KAXKIOMY 3HAYEHUIO MHOXECTBA X CyIIe-

CTBYCT CAMHCTBCHHOC 3HAYCHNUEC MHOXECTBA Y.

r) He aBngercsa dyHKuuMe, T.K. 3HaY€HUIO 3 HE COOTBETCTBYET HU OJIHO 3HAUYEHUE

MHoOXecTBa Y.
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Ne 17

a) X=1{1;2;3;4;5}; Y={1;2; 3; 4; 5} pyHKuus.

0) X={1;2}; Y=1{2;4;6; 8; 10} He sBisercst HyHKIINEIA.
B) X={-2;-1;0; I; }, = {—1; 2; 100} byHKIMA.

N X={1;;5;7;9}; Y={-2) dynkuus.

Ne 18

A=20¢

T={tcQ:t>0}; A={ A€ Q. A> 0}, apnsgercs QyHKUIUECI.
a)t= 10 muHn, A =200 (ex.)

6) t=24 =120 mun, A = 2400 (ex.)

B) t=90c=1,5mun, A= 30 (ex.)

r) t=2 cyt. = 2880 muH, A = 57 600 (en.)

n) t= 1420 mus = 80 muH, A= 1600 (ex.)

Ne 19

C=30p

P={peQ:p>0};C={CecQ: C>0}, apnsgercs PpyHKIIMCH.
a)p=5kr,C=150p.;

6)p=500r=0,5kr, C=150p.;
B)p=1xkr300r=1,3kr,C=39p.;
r)p=2xkr800r=2,8kr,C=84p.



IT. 5.1.2. CITIOCOBbI 3AAAHUN S OYHKIINN
OcCHOBHbBIE COA€EpPKXAaTEeABHBIE IIEAN:
1) popmupoBampb 3HaHUA O cnocobax 3agaHus
¢dynkyul,
2) ¢opmupoBamb yMmeHuUe 3agaBamb (YHKUUU
PasHbIMU cnocobamu;
3) noBmopumb cnocobbl peltleHusi MmeKCMOBbIX 3a-
gay, ynpoujeHue BelpaxeHull.

Oco0eHHOCTH U3yYeHns1 Y4eOHOro CoepKAHUS

B 3TOM TTyHKTE y4aiuecsl CHCTEeMaTU3UPYIOT CBOM 3HAHMS O CITOCO0ax 3aJaHust
(yHK1IMY (C MOMOIIIBIO TabIUIIBI, TpaduKa, GOPMYIBI) U 3HAKOMSITCS C HOBBIM CITOCO-
O0M (C MOMOIIIBIO CIOBECHOTO OTIMCAHUS).

CeMUKJTACCHUKM y4JaTcd MEPEeXOIUTh OT OJHOTO crnocoda 3amaHus (yHKIUU K

ZIpyromy.

Vpok. Cioco0s1 3aganmst GyHKINH.

Hoeoe 3nanue:

O6o3HaYeHUST (PYHKIIMU, YCIIOBMS 3aMaHus QYHKIIMU, CITIOCOOBI 3amaHus QyHK-
LK, AJITOPUTM HAXOXAEHUsI 3HaYeHUsT (PYHKIIUKM B HEKOTOPOIi TOUKE.

Axmyaauzauus:

[MoBTOpuUTh: ONpeaeneHne GyHKIMOHAIBHON 3aBUCUMOCTH.

3aodanue na npobnoe oelicmeue:

IMepeuncnute cnocoObl 3anaHns QYHKIINU.

Dukcauus 3ampyoHeHus:

$1 He MOTy TOYHO CKa3aTh, YTO TTPaBUJILHO Ha3BaJl CIIOCOOBI M €CTh JIM €IIE CIOCO-
ObI 3aJaHUs QYHKUMIA.

Durcauus npusunvt 3ampyoHeHUsL:

Her stanoHa co cnocobaMu 3agaHust yHKLIMU.

Ileav deameavnocmu:

BbIsicHUTB, Kakue crocoObl 3a1aHus GPYHKILNHI CyIIeCTBYIOT.

Imanon:

O003HaueHus (PYHKIMHU:
y=£x)
x (He3aBUCUMAas epeMEHHas, apryMeHT) € X (00yacTh onpeaesieHus )
y (3aBUCUMas nTepeMeHHas, (PyHKnus) € Y (00J1acTb 3HAYCHMU )

YcaoBus 3aganusa pyHKIuM:

1. Ykazatb 00/1aCTh OnpeAcacHUS.
2. YKazaTh IpaBuUJIo f, 10 KOTOPOMY KaxKIOMY JIEMEHTY X € X COITOCTaBIISIET
€IMHCTBEHHOE 3HaUYeHUE (PYHKIIMU Y.

Cnioco0bl 3aganus (hyHKIMHU:

1. CnoBecHoe onMcaHue.

2. Tabnuua.

3. ®opmyna (aHAUTUTUYECKUI CTI0CO0).
4. Ipauxk.

ANTopuT™M HAXO0XK/IeHUS 3HAYeHUs1 (DYHKIIMN B HEKOTOPOii TOUKe:

1. HaiiTu abcuuccy, paBHYIO X.
2. [IpoBecT Yepe3 Hee MPSAMYIO, ITapajlIeabHy0 ocu Oy.
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3. HaiiTi TOUKy TiepeceueHust 3TO PSIMOii ¢ rpadrKoM (PYHKITUU.

4. TlpoBectTu uepe3 HAWNEHHYIO TOYKY II€PECEUCHUST TIPSIMYIO,
napajenbHyto Ox.

5. OnpenenuTh OpAMHATY ITOW TOYKU ITePECEUCHUSI.

Ypok. @ynkuun, cnocoonl 3axanus ¢pynkouii (PT).

OcHoBHbIE cofiepXKAaTeIbHbIe eu:

1) TpeHUpOBaTh YMeHUeE 3a1aBaTh (PYHKIIMYU pa3HBIMU CIIOCOOaMU, HAXOIUTh 3Ha-
yeHus (GYHKIIMHI 110 TaHHBIM 3HAaYeHUSIM apTyMEHTOB, HaXOIWTh 3HAYEHUS apTYMEHTOB
10 TAaHHBIM 3HAYCHUSIM (DYHKIIHIA;

2) TpEHUPOBATh YMEHUE IIEPEBOINTD C PYCCKOTO sI3bIKa Ha MaTeMaTUIECKUH SI3bIK,
pelaTh ypaBHEHMS, CIIOJIb3YsT METOJ Pa3/IOKEHUST Ha MHOXHTEH.

Ypok. OyHKIMOHAIBLHAS 3aBUCMMOCTb MKy BEJTMIMHAMH.
Crnoco0b1 3aganus ¢ynkmuu (PK).

OCHOBHbIE COIEPKATEIbHbIE IIEJTH:

1) opraHm3oBaTh CAMOKOHTPOJIL YMEHUSA OMNPENEATL (HYHKIIMOHAIBHYIO 3aBACH-
MOCTb, 3a7aBaTh (DYHKIIUU pa3HbIMU CIIOCOOAMM, HAXOAUTh 3HAYEHUS (DYHKLIMIA 110 JaH-
HBIM 3HaYEeHMIT apTyMEHTOB U 3HAUCHUST apTYMEHTA 10 JaHHOMY 3HAYEHUIO (PYHKLINH;

2) TPeHUPOBaTh YMEHHUE PelllaTh TEKCTOBbIE 3aJa4l J0KAa3bIBaTh OOLIUE YTBEPK-
JICHUSI.

PellieHre HEKOTOPBIX 3aJaHUIA.

Ne 37 (a).

1) O6nactb onpenenenus: X = N,

Oo6nactb 3HaueHust: ¥ = {—3; 3}

SQ4)=3;f(17)=-3;£(128) = 3.

2) ¢ MOMOLIBIO (DOPMYJIBI HEJb3S;

Tabauua:
x 2 3 4 5
y 3 -3 3 -3
rpaduk:
A
y
 Ea S
e i
IR :
: : ; f f E ; { " —>
-5 -4 -3 -2 -10__1:12 1 04 5%
Lotk i ;
2 : :
NP SO W— |
T-4
T=5
1-6
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Ne 38 (0.1, e, 3).

2x

6)y=2x+3 ©)Y="3,_3g
X=0. X — MHOXECTBO PaLIMOHATBHBIX YMCEST, KpOME 2 % .

_ Ix+5 _ 11(x—5)
ny= 3 3)y_x3(2x+6)
X=0. X — MHOX€eCTBO paLIMOHATbHBIX UMces, KpoMe urces1 0 u — 3.
Ne 39 (6, r).

_ 4
0)y= "7

4
Ecimx =0, TOy=—"7".
4
Eanx=—1,Toy=—j.

Ecimx=4,T0y =4.

_ 4x-3
ny= 5
3
Ecmx=0,T0y= —5 = —0,6.
Ecimx=0,75, Toy = 0.
Ecmux=-2,T0y= —% =-2,2.

Ne 41

a) 1) CioBecHOe onMcaHue: Kaxka0My YMCIY CTaBUTCSI B COOTBETCTBUE YHCIIO B TPU
pa3za Gosbliee.

2) AHanuTuyeckuii cnocod: y = 3x.

3) Ipadpuueckuii crocod:

Fmr e T

-2
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6) 1) CnoBecHoe ommrcaHue: KaxkIOMy YMCITY CTAaBUTCSI B COOTBETCTBUE YUCIIO Ha

1 6omb1ICE.

2) AHanmuTH4ecKuii cmocob: y = x + 1.

3) Ipacpuueckuii criocoo:

by Fmmmmm————

B) CJIOBECHOE OINKCAHUE: KAXI0€ 3HAYEHUE HE3ABUCUMON HepeMCHHOfI pasgejin-

qv Ha —2 (ymHoxwuu Ha —0,5);

¢popmyna: y = —0,5x (y = —%);
A
rpaduk:

I‘) CJIOBECHOC OITMCAaHHMEC. KaXXK10€ 3HAaYCHUEC (1)YHKLII/II/I PpaBHO MOAYJIIKO COOTBCT-

CTBYIOLLIETO apTyMEHTA;
dbopmyna: y = x;
rpauk: A

N
[

214



Ne 42
a)
a)

—4 -3 -2 —1 0 1 2 3 4
—6 -5 —4 -3 -2 -1 0 1 2

0) Kaxxmoe 3HaUeHKe apryMeHTa YMEHBIIICHO Ha 2 (Kaxaoe 3HaueHre (yHKIINY Ha
2 eIMHUIIBI MCHBIIIE COOTBETCTBYIOIIECTO 3HAYCHHUSI apTyMEHTA).

B)y=x—2.
0)
a) TabmmuHBI! C1IIOCO06:
X —4 -3 -2 —1 0 1 2 3 4
2 1,5 1 0,5 0 —0,5 —1 -1,5 -2

0) CrnoBecHBIIi cIOCO0: KaX10€e YMCJIO YMEHbIIEHO B 2 pa3a.
B) AHaJIUTHYECKUi criocob: y = 0,5x

Ne 43
a)y=3x
—4 -3 -2 -1 0 1 2 3 4
—12 -9 —6 -3 0 3 6 9 12
|
|
|
I
+ t * t L) ! 1 T >
-5 -4 -3 p -1 12 3 4 5%
YA X
P Fts
VAR E
: -5
....... -6
0)y=—4x
-6 —4 -2 0 2 4 6 3 4
24 16 8 0 -8 —16 —24 9 12
A
.
N\ 16
b\ 14
b\t 2

-10 -8 -6 -4 -20
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6,5 8 9,5 11

ryy=4-—3x
—4,5
17,5

-7,5 -6

Ne 44

a) CyioBecHoOe omnucaHue: 3HaueHne GyHKIIMYA PAaBHO KBaJpaTy COOTBETCTBYIOIIETO
apryMeHTa.

®opmyina: y = x?

Ipadux:

A 4

216



6) CrnoBecHoe omnucaHue: 3HaYeHre (ByHKIIMY paBHO KyOy COOTBETCTBYIOIIETO ap-

TYMEHTA.
®opmyna: y = x°
Ipadux:

|
I
[

R N

Ne 47.

a) (7 + a)>(b*> — ¢¥);

0) (O +x+y):(3+7);
B) 2(6°—p)(2 + q)’;

) (r—2s)*:(f =k,

n) (m* +mn + n*)(a’> — b%);
e)(4+m+n+k)s

X)) x° + 30 + 25
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Ne 49.
a)(a+7)?—-4=0;
a@a+7-2(a@+7+2)=0;
(@at+5)at9)=0;
a+5=0uma+9=0
a=-5 a=-9
Omeem: {—9; —5}

6) (76— 5)> — 64 =0;
(7b—5-8)(7b—5+8)=0;
(76— 13)(7b + 3) = 0;
7b—13=0um7b+3=0

7b=13 7b=-3
_ 15 __3
b=17 b=—75

Omeem: {—%; 1%}

B) 64(c + 5)> —4c¢*=0;
B(c+5)—2c)(8(c+ 5) +2¢)=0;
(8¢ +40 — 2¢)(8¢ + 40 + 2¢) = 0;
(6¢ + 40)(10c + 40) = 0;
6¢c+40=0wmm 10c +40=0
6¢c=—40 10c = —40

c= —6% c=—4

OTBeT: {—6l; —4}

Ne 50 (x).

W4y —(xty) - 2x(x+y) -3y + Ay =

=32+ 4y — (2 + 2oy +p?) — 27 — 2y — 3y + dxy =
=32+ 4y? — x>— 2xy — y? — 2x* — 2xy — 3y + 4xy = 0.

Ne 52
a)
1,4 v, KM/4 S, KM
Cy-34 3q 2x 9000 — 1170
Min-96 3yq X 9000 — 1170

I1o ycnoBuio paccTossHUE MeXIy caMoyiéTaMu yepe3 3 4 ctajio 7830 Km:
(2x +x) - 3 =7830;

9x = 7830;

x =870

Cxkopoctb Nn-96 — 870 km/u

870 -2 = 1740 (km/4)

Omeem: ckopocTH caMoeéToB 870 km/4 u 1740 km/4.

6)I1ycTb paccrossHme Mexmy Mocksoit 1 Camapoii X KM, TOTIa TIEPBBIi TEILIOXO
X

X . o
ObLT B Iyt 2_0 4, a BTOpOU — 24 q. [1o YCJIOBHUIO IICPBbLIN TCILJIOXOO ObUT Ha 3 yaca J0JIb-

i€ B ITyTH, YCM BTOpOfI TCILIOXO:

XX a,
20 ~ 24 =3
6x — 5x = 360;
x =360

Omeem: nckoMoe paccTosgHue 360 KM.



Ne 53.

a)a*+20°—a*>—2a=(a*+2a°) — (@* t 2a) =d’(a+2)—alat+2)=

=(a+2)(d@—a)=a(a+2)(@—-1)=a(a+2)(a—1)(a+t1)

[Monyunnocs IponU3BeaeHIE YETHIPEX TTOCIE0BATEILHBIX YMCEN, 4 CPEAN HUX ECTh
YUCJI0, KOTOPOE AeTUTCS Ha 3.

0) b° — 5b° + 4b = b(b* — 5b*> + 4) = b(b* — 40> + 4 — b?) = b((b* — 2)>’ — b?) =

=b(b?—2—-b)(P*—=2+b)=bb—1)b+1)(b—-2)(b+2)

Ne 56.

1
hn o+
1
o
1
1
«_ 4.
N
w
[
v
>

LR L EEEEE S

[-2
-3
=
-5
-6
Ne 60 (a).
x —4 -3 -2 -1 0 1 2 3 4
y 4 3 2 1 0 —1 -2 -3 —4
y=—x
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Ne 61

w3 b w—3 w_3 =%

x—3=17; 2x_3—1—37; 2x_3=_1_27,
— An. _26, _ 1

2x = 20; =35 2x——2

_ _13 _ 11

x=10 x=3 x=—"

x=4% x=-2,75
Ne 62 (a)
y=0,5x+1

I1. 5.1.3. ®YHKILIMOHAABHAS{ 3ABICUMOCTH 11
KOANPOBAHUVE NHO®OPMAIINN

an/I 4-4acoBOM IJIaHUPOBAaHUM Yy4alllMeCd I10Jy4aroT BO3MOXHOCTb M3YUMTh
ITYHKT <<q)YHKHI/IOHaI[bHaH 3aBUCUMOCTb U KOOAMPOBAHUEC I/IH(I)OpMaL[I/H/I». COI[Cp)KaHI/IC
JAaHHOTO ITYHKTAa ABJACTCA HETPAAULIMOHHBLIM U IMTOBLIINACT MHTECPECC YUALIUXCA K U3YyUC-
HMIO MpeIAMETa, OH MOXET OBITb BHIHECEH YUYUTEIJIIEM Ha (baKy_JTBTaTI/IBHHﬁ KypcC.

§ 2. JUHEWHBIE ITPOIIECCHI 1 IMHENHASA ®YHKIINA
Oco0eHHOCTH U3YYeHHUA Y4EOHOr0 COMePKAHUS

ConepxkaHue TyHKTOB «IIpsiMast mponopiMoHaIbHOCTD U ee Tpaduk» U «JInHei -
Hasl pyHKIMsI» SIBJISIETCS TPAIUIIMOHHBIM JIIS1 Kypca ajreophl 7 Kjaacca.

Oco0eHHOCThIO M3ydeHUsT TeMbl «JInHelHast GyHKUMS U ee TpacuK» SIBISIETCS TO,
YTO HaApPSAY CO CIIOCOOOM MOCTPOeHUs IpaduKa JIMHEHHON (QYHKIUU MO ABYM TOYKaM
yyalirecs 3HaKOMSTCS M CO CITOCOOOM MOCTpOeHUs Tpadurka JUuHeHHON DyHKIUN y =
kx + b myTeM cnBura rpaduka y = kx. OToT criocod naeT BO3MOXHOCTb BBIBECTH I1pa-
BUJIO ONpee/IeHUsT B3aMMHOTI'O PacIoJIOKeHUs TpadrKOB JIMHEMHBIX (DYHKIIMI O€3 BbI-
TMOJIHEHUS YEPTEXKEM.

Pexomenayercs nmociie BuIOMHEHUsT 3aganust Ne 167 pa3oopath ¢ yJalmMucs, Ka-
KM Xe o0pa3oM 1o dhopMyaM JUHEHHBIX GYHKIIUIA MOKHO CYAUTh O B3aMHOM pac-
MOJIOXKEHUH UX TpapUKOB U BHIBECTU MPABUIIO:

Ipaduku pynkimid y=kx+d ny=kx+d,

1) coBnanatot, eciu k, = k,, d, =d,;

2) mapajuieNbHbl, ecu k, = k,, d, # d,;

3) mepecekarorcd, eciu k, # k,.

DTO mpaBUJIO MMOMOXET B BOCBMOM KJlacce MPOBECTU yJyalllUMCS MCCeqOBaHUE
CHUCTEM JIMHEHHBIX ypaBHEHUI ¢ IBYMsI HEU3BECTHBIMU CAaMOCTOSITEIBLHO.

I1. 5.2.1. TIPSIMAS ITPOITOPLITMOHAABHOCTD
OcHOBHbBIE COA€epsKaTeAbHbIE IIEAN:
1) popmupoBampb 3HaHUA O npsiMOU nponopuuo-
HQABHOU 3aBUCUMOCIU, CNOCOOAX eé 3agaHus;
2) ¢popmupoBamb cnocobHOCMb CMpPoOuUmMb AATO-
pummbl HQ NpuMep AAropumma NOCMPOeHu s rpa-
¢uKa npsAmMol NpoNOpUUOHAABLHOU 3aBUCUMOCIU;

220



3) popmupoBamp ymeHue NnpoBOguUmMb UCCAEGJOBA-
HUe, UCNOABb3Y# I'PAQUK,;

4) noBmopums NOHAMUE OMHOWeHUe, MPEeHUpPOo-
Bamb yMeHUe UCNOAb30BAMb NOHAMUE OMHOWe-
HUA gAsl peuleHUsl PA3AUYHbIX 3dgay.

‘Vpok. [Ipsimas mponopuuoHaJLHOCTD.

Hoeoe 3nanue

AJITOPUTM TOCTPOEeHUsI TpaduKa IPsIMOM MPOIOPLMOHAIBLHOM 3aBUCHUMOCTH,
CcBOICTBA TpaduKa IMPSIMOi1 TPOITOPLIMOHATLHOM 3aBUCUMOCTH.

Axmyaauzauus

Ilosmopums: ompeneneHne (yHKIIMOHAIBHONW 3aBUCUMOCTH, CITOCOOBI 3aTaHMUS
byHKUMHY, ompelec/ieHre MIPSIMOM IPONOPLMOHAIBHON 3aBUCUMOCTH, OIpeaesieHue
TIPSIMO TIPOTIOPIIMOHATBHOM (DYHKITWH.

3aoanue na npobnoe detlicmeue

3anucatb GopMyITy 3aBUCUMOCTHA CTOMMOCTH MOKYMKU SI0JI0K T10 1LIeHe 1,5 ThIC. p.
3a LIEHTHEP OT MAacChl KYIIJICHHBIX SI0JIOK U TTOCTPOiTe rpadpmK TaHHOM 3aBUCUMOCTH.

Durcauus 3ampyonenus

41 He Mory GBICTPO TTOCTPOUTH IpadUK MPSIMOI MPOITOPIIMOHATBLHOCTH.

41 He MOTy TOYHO CKa3aTh, UTO MPaBUJIbHO TTOCTPOUII IpauK.

Durcauus npusunsvt 3ampyoHenHus

Her 6nIcTpOTO criocoba moctpoeHus rpaduka.

Ileav deameavnocmu

IMocTpouTh OBICTPHI CIIOCOO MOCTPOSHUSI rpadUKa IIPSIMOI IPOIIOPLIMOHAILHOCTH.

Imaaon

AJropuT™ MocTpoeHus rpaduKa NpsaMoii MPONoPIHOHAIBHON 3aBUCUMOCTH:

Aaroput™ noctpoenus rpadguka GpyHkuuu y = kx

1. OTMeTHUTh Ha KOOPIMHATHOM TIIOCKOCTH Oxy TOUKy O ¢ KOOpAMHA-
tamu (0; 0).

2. BeiGparb HeKOTOpOE 3HaueHue x, # 0.

3. Beruucnurh 3HaueHue y, = kx .

4. OTMETUTh Ha KOOPAWHATHOM INTIOCKOCTU OXxy TOUYKY A ¢ KOOpIHMHA-
Tamu (X; y,).

5. Yepe3 Touku O u A IPOBECTHU IPSIMYIO.

CaoiicTBa rpaduka npsMoii mponopIuoHAIbHOI 3aBUCUMOCTH:

1. Ipacduk pyHKIMM y = kx Bcerna MpoxXoauT yepe3 Hauajlo KOOpAUMHAT —
touky O (0; 0).

2. Ecnu k # 0, To 06/1acThlio 3HAYEHUI TIPSIMOi MMPOTIOPLMOHATBLHOCTHU
SIBJISICTCST MHOXXECTBO BCEX M3BECTHBIX HaM 4mcen, a eciu k = 0, To
00J1acTh 3HAYCHMI COCTOMT U3 OTHOTO yucia 0.

3. Ipaduk pyskum y = x (y = —x) sgpnsgercs ouccexkrpucoit 1 u 111
(IT u IV) KoOpaAMHATHBIX YTJIOB.

4. C yemueHueM | k| ocTpblii yron Mexxy rpa@uKoM y = kx 1 OChIO a0-
cuucc Ox yBennuuBaeTcs (rpaduK CTAHOBUTCS «Kpyde»), a C YMEHb-
LIeHKeM | k | — ymeHbInaercs (rpaduk GoJee «IIOJIOTri»).

Pemenue HEKOTOPBIX 3aJaHU.
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Ne 100 |
a)k=—2;B)k=0,5;r)k=0;z[)k=7;3)k=5;1<)k=—3.

Ne 104

y=kx k=y:x

a) 4 (2; 10); B) 4(0,5; —2); 1) A(—4;0.5); x) A (1,2; 6);
k=5 k=—-4 k=-0,125 k=5

Tulll Mulv Mmulv Tulll

0) A (—3; 12); r)A(-0,4; -8); e)A(3;—1,5); 3)A(—7; —1,4).
k=—4 k=20 k=-0,5 k=0,2
Mmulv Tu Il Mulv Tulll

Ne 107

a)y=kx

AP; q)

p=2,q=2

x=2,y=2

k=y:x

k=2:2=1

y=x

Ipapuxk — npsimas, mpoxosiias yepe3 Hayajaa KoopAuHaT, pacrnoyioxeHa B I u 111

KOOPAMHATHBLIX YETBCPTAX.
A

0)y=kx
Ap; q)
p=3,q=1,5
x=3,y=1,5
k=y:x
k=1,5:3=0,5
y=0,5x

Ipapuxk — npsimas, mpoxozsiias yepe3 Hayaaa KoopAuHaT, pacroioxxeHa B I u 111
KOOpPAMHATHBIX YETBEPTSIX.
A

e a4 2. A0 X
5-4 -3-2-1
1-2
-3
-4
-5
-6
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B) y = kx

A@p;q)
p=-549g=2,5
x=-5y=2,5
k=y:x
k=2,5:(-5=-0,5
y=—0,5x

Ipadbuk — npsimMasi, mpoxoasinas yepe3 Hayajia KOOpAMHAT, pacrnojoxeHa Bo 11 u
IV xoopAnMHaTHBIX YETBEPTSIX.

_5_4_3_2_1_0 2 3 4 5 X

1
1-2
-3
-4
-5
-6
r)y=kx
AP; q)
p=-8,g=—-1,6
x=-8,y=-1,6
k=y:x
=-1,6:(-8)=0,2
y=10,2x

Ipapuxk — npsimasi, mpoxozsiias yepe3 Hayaaa KoopAuHaT, pacrnoioxeHa B I u 111
KOOPAMHATHBIX YETBEPTSIX.

x=5y=1 A

5 4—=37 1.0}
5 -4—=52 -1/

[ -3
A
-5
-A
e)y=kx
A®; q9)
p=0,254g=-2
x=025y=-2
k=y:x
=-2:0,25=-8
y=—8x

Ipadbuk — npsimas, mpoxonsuias yepe3 Hauaaa KoopAauHart, pacronaoxeHa B [1 u IV
KOOPJIUHATHBIX YETBEPTSIX.
x=1,y=-8
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3
2
1

-

4123 457%

Ne 108 (a, 0)

a)k=05a=65b=—-15 0)k=—-2;a=-2,5b=28
1)y=0,5-6,5=3,2;2)—1,5=0,5x Hy=-2-(=2,5=5;2)8=—-2%x
x==-3 x=—4

Ne 109 (a, 1)

a)k=2, A(;2), B(-3,-6) Nk=-3, A(=26), B(3;9)
2=2-0 (JI), A He npyUHaAIEXUT rpaprKy; =—-3- (—2) (N) AnpuHaniexut rpauky;
—6=2-(-3) (1) Bupunamiexur rpaduky. 9=-—3-(3) (/) BHe NpuHALIEKUT [paduKy.
Ne 110

Iy=x IHy=05; Miy=2;  IVy=—-15; Vy=-—7x

Ne 113

a)2,6:52=0,5 6)9:0,06=150; B) 0,7 : 2% =0,3; 1)2,25:0,9=2,5.

Ne 118 (a, B)

0.8 _ 021 2 2a-1

) T g0 B) 2a+1 40

8
08~l
x=ﬁ8—; 2a+ 1)(2a—1)=80;
_07, — Q-

X= 020 4a2 — 1 = 80;

x=3t 4a2 —81=0;

Omeem: {3%} 2a—9QRa+9)=0;
20—9=0mm2a+9=0
2a=9 2a=-9
a=4,5 a=-4,5

Omeem: {—4,5; 4,5}
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Ne 139*
X
HYCTI: MKOJbHUKOB — X 4Y€JI., a CHOPTCMEHOB — Y YCJI. Torna E — CIIOPTCMCHOB

Cp€an IKOJbHUKOB, U 100 — IKOJbHHUKOB Cp€an CIIOPTCMCHOB.

LLIKONbHUKK

VAN
—\
—
—
—/
S

Omeem: CIIOPTCMCHOB B 10 pas 60.1'[])]]16, 4YE€M IIKOJIBbHUKOB.

CnopTcmeHbl

Ne 140*

A+T=40

T+M=50

M+ B=90

B+ /=100

I+ A=60

Torna:

2A+2T +2M + 2B +2J1=40+ 50 + 90 + 100 + 60
Torna:

A+T+M+B+/=2340:2.

A+T+M+ B+ [O=170. YauteBasg, yto T + M = 50 u B + /I = 100, MmoxHO
caenaTh BBIBOI, yTo A = 20.

OtBet: AHmpeii Becut 20 KT.

I1. 5.2.2. AMHEHAS ®YHKIIVS U EE TPAOUK
OcHOBHbBIE COA€eprKaTeAbHbIE LIEAN:
1) popmupoBams 3HAHUA O AUHEUHOU PYHKYUU U
eé rpaguke;
2) ¢popmupoBamp cnocoOHOCMbL CMPOUMb QAATO-
pummbl HQ NpuMep AAropumma NOCMPOEHU s Ipa-
¢uka AuHetRoOU pyHKUUU,
3) popmupoBame ymeHue npoBogumb UCCAEGOBA-
HUe, UCNOAB3YA IDAPUK;
4) noBmopump peuwleHUEe YyPABHEHUU U MeKCmo-
BbIX 30gau.

Ypok. JIuneiinaa pyukuud u ee rpaduk.

Hoeoe 3nanue

OrnpeneneHne TMHEITHOM 3aBUCMMOCTH, OTIpeieJieHre TMHeHO (pyHKIIUM, 4acT-
HbIE CTydau JIMHeHOW (DYHKIINY, TpadhvK TUHEWHOUN DYHKIINU, AITOPUTM ITOCTPOSHMUST
rpaduka npsiMoil MpOMoOPIMOHATBEHON 3aBUCUMOCTH.

Axmyaauzauus

[Iloemopums: onpenenenne GyHKIIMOHAIBHON 3aBUCUMOCTH, CIIOCOOBI 3alaHMUsI
(bynkuum, ompeneneHre MPSIMON TPOMOPHIUOHATBEHON 3aBUCUMOCTH, OIpeneeHue
MPSIMO TIPOTIOPLIMOHANIBHOM (DYHKIINM.

3aodanue na npobroe deiicmeue

ITocTpoiite rpaduk GyHKOUN y = %x + 1.
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Durcauus 3ampyoHeHus:

4 He Mory GBICTPO TOCTPOUTH rpadUK JAHHOM! JIUHENHOU PYHKIIUHA.

4 HE MOTy TOYHO CcKa3aTh, YTO MIPABMWIHHO IMOCTPOUI TpadhuK.
Dukcauus npuvunbL 3aMpPYOHEHUL:

Hert HOBoOTO crioco6a noctpoeHus rpaduka.

Lleaw deameavnocmu:

IMocTpouts npyroii criocob mocTpoeHus rpaduKa TMHEWHOM (PyHKIIUN.
Imanon:

OnpeneeHne JHHEHHOH 3aBUCUMOCTH:
3aBUCUMOCTb MEXIy BEIMYMHAMUA X W ) Ha3bIBaeTCA JIMHEWHOM
3aBHCHUMOCTBIO, €CJIU JTaHHBIC BeJIMUMHBI CBSI3aHBI (DOPMYJION y = kx + b,
rae k u b — Mpou3BOJIbLHBIE YKCIIA.

Onpenenenue JuHeitHoH GyHKIuN:

®yukuusa Buna y = kx + b, toe k u b — mpon3BOJIBHEIC YKCJIAa, HA3BIBACTCS
JIMHeiiHo dyHKIMeid.

YacTHble ciaydau JUHeHHOH GyHKIIM:

3HadeHns Ko3bGUIEeH-
TOB, PABHBIE HYITIO Bun ¢pyHkummu OcobeHHOCTU (PYHKLIUU
h=0 y=lkx [psamasa
MPOITOPLIMOHAIEHOCTh
k=0 y=b Ipapukom sBnsieTcs
npsaMast
k=0,b=0 y=0 Ipapukom sBnsieTcs
ocb Ox

Ipaduk quneiiHo#i Qynkumn:
Ipadwk nuHEHON yHKUMU y = kx + b, THe kK U b — TIPOM3BOJIBHEIC
YHCIa, MOXET OBITh MOJIydeH M3 Tpadmka YHKUWU y = kx IIYTEM €To
TMapajuleIbHOTO TIepeHoca BAoib ocu Oy Ha b eawHUIl BBEpX, eclu b —
TOJIOXKUTENBHO, WX Ha | b | e IMHUII BHU3, €CJIU b — OTPHULIATEILHO.

AJropuTM MOCTPOEHKs rpauKa NpsAMoii NPONOPIMOHAILHOI 3aBUCUMOCTH:
Anroput™ noctpoenus rpadguka dyskuuu y = kx + b

. BeIOpaTh 1Ba pa3IMYHBIX 3HAYEHUS X: X, U X,.

. Beruncnuth 3Hauenue y, = kx, + b.

. Beruvcnuts 3Hauenue y, = kx, + b.

. OTMETUTh Ha KOOPAWHATHOM MI0CKOCTU Oxy TOYKY A ¢ KOOpAUHA-
TaMu (X; V).

5. OTMeTUTh Ha KOOPIWHATHOM IIocKocTU Oxy TOYKY B ¢ KOOpaUHa-

TaMH (X,; V).
6. Uepes TOUkU A ¥ B IpoBeCTH MPSIMYIO.

AN -

Vpok. JIuneiinas ¢pynknusd u ee rpadux (PK).
OcCHOBHBIE COZEPKATEIbHBIE IEJTH:
1) opraHn30BaTh CAMOKOHTPOJIb YMEHUS CTPOUTH TpapUKN TUHEWHON (PYHKIINH,
HaXOIWTh 3HaUeHME (DYHKIIMU U 3HAYeHUS apryMeHTa 1o (popmyiie u rpadpuky;
2) TpeHUPOBATh YMEHME HAXOOUTh CYMMY MHOTOWIEHOB, pellIaTh YPaBHEHUS.

Pemenue HEKOTOPBIX 3aJaHUI.
Ne 143

a)k=—1,b=5;6)k=—3,b=4;e)k=0,5,b=1;14)k=—4,b=2,5;1<)k=%,b=3
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a)y=x+2
X 0 —4
y 2 -2

Ipacduk npoxoaut uepes I, 11, 111 koopauHaTHBIE yTIIbI.

0)y=—x+4
X 0 4
y 4 0
(0;4)\
12
41
. ! .0
~5—4|3'-2 -110_ ;:34|"
1-2
+-3
+-4

1-5
16

Ipadux pacnonoxen B 1, II, IV KoopauHaTHBIX yriax.

B)y=-2x+3
X 0 -2
y 3 7
}--_--_“."
27 |
(0.
543210 1% 345 =

Ipaduk npoxoaut uepes I, 11, IV koopnrHaTHbBIE YIIIHIL.
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x 0 2
y -5 1
y h
5 -4 '-3 2 4 o
()
hs
Ipaduk pacnonoxen B II1, I, IV KoopaAUHATHBIX YIiax.
m)y=0,4x—2
X 0 5
y -2 0
Yoa
- 3
2 50
-1
T T L T T l1 T T L /.’-
-5 4 -3-2 -1_10_ 2 4 5 7%
-2 ]
-3
=

Ipaduk npoxoaut uepes I, 111, IV KkoopauHaTHBIE yTIIIbL.

e)y=—2%x—4
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X 0 -3
y —4 3
y
156
1s
L4
(-2;0) L3
P)
N [123456
6-5-4-32\0] X
)
3
-4;0
40\
¥



Ipaduk npoxogut uepes 11, 111, IV koopauHaTHBIE YIIbI.

Ne 147 (k, 3)

X)) flx) = 6x — 13
x 0 2 -2
f(x) —13 -1 =25
x 2% 2% 2
fx) 0 1 -1
3) fix)=15—9x
x 0 2 -2
f(x) 15 =3 33
x 3 B B
f(x) 0 1 -1
Ne 150 (a)
fix)y=4x+3,-2<x<1
X =2 1
fx) =5 7

-—-1 -5

Ne 156 (a)
a)fix)y=—6x—11,4(=2; 1)
f)=1,x==-2
—6-(=2)—11=1,
12—-11=1;

1=1M)

A IpuHaAJIeXUT rpaduKy.
Ne 157 (a)
y=3x+bA(1;4)
y=4;x=1

3-1+b=4;

3+b=4;

b=1

ITpu b = 1 rpadbuk GyHKIMU TPOXOIUT Yepe3 TOUKY A.
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Ne 158
a)fix)y=2x+12
Ecmux=0,102-0+ 12=12, ix) = 12, Touka nepeceveHus rpadpuka c ocbto Ox: (0; 12)
Ecmm fix) =0, T0 2x + 12 =0;
2x=—12;
Xx = —6, TouKa repecedyeHus rpaduka c ocbio Oy: (—6; 0).
0) fix) = —3x + 21
Ecimx =0, 10 =3 -0 + 21 = 21, f{x) = 21, TouKa nepeceyeHus rpauka c ocblo

Ox: (0; 21)
Eciu fix) =0, 70 —3x + 21 =0;
—3x=-21;
x =7, Touka nepeceyeHus rpaguka c ocoio Qy: (7; 0).
Ne 159

a)flx) =2x—1,8(x) = —x+2

4 5 x

T5

0) fix)=6—3x

X 0

f(x) 6

gx)=2x—4

X 0

fx) —4 0

5 -4 -3 -2' -1'0_ 4 éx

-6
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Ne 171 (r)

) P=3x% + 3yx —3°— (X% + yx — 2)%), 0 = 6%y + Ty’x — 9y°—(5x%y + Ty’x — 6)°)

3x%y + 3y — 3y — 23y —yx + 2y = P + Xy + 2y
6x%y + Tyx — 93— 5xty — Ty’x + 6y = —=3y° + x?%
-y X%y + 2y

=3y + xy
—4y3 + 2% + 2y2x
Ne 172
g Xzd =2 nrl

5 10 3
6(x —4) +3(3x —2) = 10(2x + 1) — 210;

6x — 24+ 9x — 6 =20x + 10 — 210;
15x — 20x = —200 + 30;
—5x=-270;

x=54

Omeem: {54}

2 l_pis

16y — 204 + 9y — 51 = 6y + 30;
27y — 6y = 30 + 255;

21y =285;

y= 13%

Omeem: {1 3%}

Ne 173 (a)
B pactBop 106aBJIE€HO X T BOJBI.
Macca (1) IMpoueHTHOE conepxanue (%)

PactBop 360 +x 100%
Coinb 60 10%
360 +x 100

60 ~ 10
360 +x

60— 10
360 + x = 600;
x =240

Omeem: Hano 106aBuTh 240 1 BOIHI.

Ne 179 (6)
y=2x-15
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5 -4 -3 -2

(e

Ipadux pacnonoxen B 1, II1, IV KoopauHaTHOI YeTBEPTHU.

Ne 185 (a)
=_2b=1
y=-2x A
y=-2x+1 y
13
12
-5 4 -3 -2 4 5 X

I1. 5.2.3. KYCOUYHO-AMHEMHBIE ®YHKIINU

OcHoBHbIE coiepKaTeTbHbIE eJn:

1) opMmpoBaTh 3HAHMS O KYCOIHO-TMHEHHBIX (DYHKIIVSIX, YMCITOBBIX IIPOMEXKYTKAX;

2) dopMumpoBaTh CIIOCOOHOCTh CTPOUTH AITOPUTMEI Ha IIPUMEP aJTOPUTMa IIO-
CcTpoeHUs TpadrKa KyCOUYHO-IMHEeHHON (PYyHKINH,

3) (bopmmpoBaTh YMEHNE CTPOUTH I'paUKM KyCOTHO-TMHEWHBIX (DYHKIIHIA;

3) IMMOBTOPUTH CIOCOOBI HAXOXICHUS 3HAUCHMI BRIPAXKCHMI, COCTOSIIINX M3 MMe-
HOBaHHBIX YHCEI.

Oco0eHHOCTH U3yYeHHUs1 Y4eOHOr0o ColepKAHUS

B naHHOM TIyHKTE yJaiiuecs: 3HaKOMSITCS C TIOHSITUEM KYCOUYHO-JTMHETHOMN (hyHK-
UK. Yyaiuecs y>kKe UMEIOT OIbIT pabOThI C TAKUMU (hYHKITUSIMU: C YETBEPTOTO KJlacca,
OHU paboTanu ¢ rpapukamMu IBVMKEHUS C TIEPEMEHHOM CKOPOCThIO (AaHAIM3UPOBAIU U
cTpousu rpacduku ABUXKeHUs ). OHM NMEIOT TIPECTaBIeHUE O TOM, UTO IrpapuK ABUXKE-
HUSI TIO3BOJISIET OTPEEINTh MOJIOXKEHUE MBIKYIIUXCS OOBEKTOB B 3alaHHBIII MOMEHT
BPEMEHU, CKOPOCTb O0bEKTa, PACCTOSTHUE MEXY OOBEKTaMU U T.A.

B aTOM 3X€ TTyHKTe C yJalMMucsl yTOUYHSIETCS IIOHSTHE YMCIIOBOTO MIPOMEXYTKA (OT-
KPBITBIN JTy4, 3aMKHYTBIH JTy4, THTEPBAJI, TOJIYMHTEPBAJ, 0Tpe30K). C HUMU COCTABIISIETCS
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TabJMIIA TIO KaXKIOMY TUITY YMCJIOBOTO TTPOMEXYTKA, €T0 0003HAUEHUIO U €TO TEOMETPH -
YeCKOMY TIPENICTABIEHUIO C TIOMOIIIBIO YUCIOBOM MpsiMoii. HOBBIM /15T CEeMMKITACCHUKOB
B 3TOM TAOJUIIE SIBJISIETCS JINIITb HA3BaHUE TIPOMEXYTKOB M X 0003HAUEHNE.

IMocne cucremarnzanyu MHGOPMAIIMK O YUCTOBBIX TTPOMEXKYTKAX yJalrecs 3Ha-
KOMSITCSI C OTIpe/ieJieHeM KyCOUYHO-JIMHEHHOW (DYHKIINYU U COCTABJISIIOT aJITOPUTM T10-
CTPOEHUS KyCOUHO-JIMHEHHOW (DYHKITNU.

Ajroput™ nocTpoenus rpadguka KycouHo-IuHeiHoi GhyHKmun y = f(x).

1) BelmemuTh HerepeceKarouecs YMCI0OBbIE TPOMEXYTKH, COCTABIISIONINE
BCIO 00J1aCTh omnpeaeneHns GyHKIUU, Ha KaXKIOM U3 KOTOPBIX (hyHKIIUS
SIBJISICTCS IMHEUHOI;

2) Jtsg Kaxaoro 4ucjaOBOTO MPOMEXYTKa BbIOpaTh JBa 3HAUYECHUS X,
MPUHAJIEXAIINX EMY;

3) BbruucauTh 3HaAYEHUS Y, COOTBETCTBYIOIIME BEIOPAHHBIM 3HAYEHUSIM X;
4) 3anuvcaTth BHIOpaHHBIC 3HAYEHMS X W BBIYMCIIEHHBIC 3HAYEHUS y Kak
YIOpsIIOYeHHbIE TTapbl — KOOPIWHATHI TOYEK, MPUHAIJIEXKAIINX TpadhuKy
y=fx);

5) IMocTpouTth Ha KOOPAUHATHOM TJTIOCKOCTU Oxy MOJIyYeHHBIE TOUKU;

6) s KaXa0ro YMCIOBOTO TTPOMEXYTKA MPOBECTH Yepe3 MOCTPOCHHbBIE
TOYKU, COOTBETCTBYIOIIYIO YacThb MpsAMON — Tpaduk y = f(x) HaA 3TOM
TMPOMEXYTKE.

st mpoGieMaTu3auy MOXHO TIPEJIOKUTD YIaIlUMCS BBITIOTHUTD 3aaHue No
198 (1).

J1J1s1 TOCTPOEHMS TUTaHa OTKPHITHSI MOXXHO BOCIIONB30BaThesT 3amanreM Ne 198 (2 — 4).

YT10ObI MOATOTOBUTH YYAIIUXCS K OTKPBITUIO CJEAYyeT aKTyaJu3upoBaThb C HUMU
YK€ U3BECTHBIM UM MpuMep Tpadrka KyCOUHO-TMHEHON (DyHKIIMU — rpaduK qIBHKe-
Hust (Ne197). KpoMe Toro peKoMeHIyeTCs TOBTOPUTD aJITOPUTM TIOCTPOCHUS IMHETHOM
(YHKIIUU, KOTOPBIA MOXHO aKTyaJU3UpOBaTh MPU MPOBEPKE TOMAIIIHETO 3aJaHus.

VYuaiuecst cTposT hOpMyJIbl KYCOUYHO-TMHEMHOH PYHKIIMU, OMMCHIBAIOLIME TTPO-
11ecc, JUIsl KOTOPOTO Ha KaX/IOM U3 MTPOMEXYTKOB €ro BpeMEHU MPOLECC SIBSETCS -
HEWHBIM: IBIKeHUE, paboTa u aAp. (Ne 204).

VYyaiuecst UICIOIb3YIOT TOCTPOSHHbIN AITOPUTM LT TOCTPOEeHUS rpadrka hyHK-
umuy Buga y = |f (x)|. CHadaa, UCTIONb3Ys OINpPeNeeHNE MOLYJIS, yIalIecs Mepernchi-
BaloT GYHKUMIO y = |f (x)| B BUIE KYCOYHO-TUHENHON (QYHKLIMN, a 3aTEM TOJIb3YIOTCS
TMOCTPOEHHBIM AJITOPUTMOM. PekoMeHayeTcst HauaTh 3Ty paboTy ¢ pazbopa criocoda 1o-
cTpoeHus rpaduKa IpocTeiiei GyHKIMK TAKOTo THIa y = | x [(cM. cTp. 49 — 50).

B naHHOM MyHKTE TpeajiaraeTcsi MHOXECTBO Pa3HOOOpA3HbIX 3aJaHUIl Ha TIpU-
MEHEHUE HOBBIX 3HAaHUIA: OMNpeaeseHre MPUHAIIEXXHOCTU JAHHOW TOYKM rpaduKy
YKa3aHHOU KYCOUHO-JIMHEMHOW (DYHKIMU, MOCTpOeHUe IpauKa KyCOUYHO-TUHENHON
GbyHKIMM, 06J1aCTh OMpene/ieHUsI KOTOPO pa3duTa Ha YeThIpe, U 00Jiee MPOMEXYTKOB,
U Ip. YUuuTesnb BEIOMPAET U3 HUX T€, KOTOPbIE COOTBETCTBYIOT YPOBHIO MOJATOTOBKU €0
YYEHUKOB.

ITpu 3 yacax anreOpsl B HEEIO MTOCAEe U3yYEHUs 3TOTO Maparpacda yJyaniecs nu-
1IYT KOHTPOJIBHYIO pabOoTy MO COAECP>KaHUIO T1aBbl 5. [OTOBHOCTH K KOHTPOJIbHOM pabo-
T€ MOXHO MTPOBEPUTD, UCTIOIB3YS pa3aen «3agauu s CAMOKOHTPOJIS K IJIaBe 5».

Ypok. Kycouno-1uHeiinbie (pyHKIMHI.

Hoegoe 3nanue

YucioBble MPOMEXYTKH, OMPeAeSIeHNE KyCOUHO-TMHEHHON (PYHKIIMK, aATOPUTM
MOCTPOeHUSsI rpadhrKa KyCOUHO-TMHENHOMN (hyHKIIHMU.

Axmyaauzayusn

ITloemopums: onpeneneHue TUHEHHON (GYyHKUINMU, TpadUK JUHEHHONW (PyHKIUH,
AJITOPUTM MTOCTPOEHUS Tpaduka TMHeHON PyHKIUHA.
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3aodanue na npobnoe deilicmeue
ITocTpoiite rpaduK QYHKIINU:

x+2,ecmux > - 3;
y:
—-x—4,ecmu x < — 3.

Dukcauus 3ampyoHenus

41 He Mory ocTpouTh rpadUK JAHHOK KYCOYHO-TMHEHON (HYHKLIUU.

41 He MoOTy TOYHO CKa3aTh, YTO MTPABUJILHO MTOCTPOWIT rpauk.

Durcanus npusunst 3ampyoHeHus

Het cnoco6a nmoctpoeHus rpaduka, Takoil GpyHKINU.

1leav deameavnocmu

IMocTpouTh aIrOpUTM MOCTPOEHUSI rpaduKa KyCOUHO-TMHERHOM (DYHKIUU.

Imaaon
YucoBbie NPOMEKYTKH
HazBanue HepaBeHcTBOo | MHOXECTBO TOUEK YMCIOBOI O6o3HaueHUe
MpsIMOM
OTKpBITHI JTy4 x>5 L & > (5;+ 00)
01 5 x
3aMKHYTBII JIyd x>5 L ° [5;+ o)
o 1 5 x
HMHuTtepBan 2<x<5 T & . 2;5)
o 1 2 5 x
MonyuHTepBan 2<x<5 L R (2; 5]
0 1 5 X
Otpesok 2<x<5 L R [2; 5]
0 1 2 5 x
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OnpeneieHne KyCOYHO-THHEHHON (DYHKIMH

Ecnu obnacth onpeneneHus: (GyHKIMHA MOXET ObITh pa3dMTa Ha KOHEYHOE
YUCJIO HeMepeceKatoIUXCsl YUCTOBBIX TPOMEXKYTKOB, O0bEAMHEHUE KOTOPBIX
JaeT BCIO OOJIACTh ONpeNeSieHWs, U Ha KaXAOM U3 3TUX MPOMEXYTKOB
byHK1IMS TUHETHAs, TO PYHKIMS HA3bIBAETCS KyCOYHO-IMHEHHOMA.

AJIropuT™ NOCTpOEeHHA rpad)Ka KyCOYHO-THMHEHOI (DYHKIHN:

AJropuT™ NOCTpoeHus rpauKa KyCOuHO-IMHeHOi (hyHKIuN y = f(x).

1) BeimemuTh HerepeceKaecss YUCIOBbIE TPOMEXYTKH, COCTABIISIONINE
BCIO 00J1aCTh omnpeaeneHns GyHKINU, Ha KaXI0M U3 KOTOPBIX (yHKIINS
SIBJISIETCS TMHEWHOW;

2) Jlisg KaxXaoro 4ucjaOBOTO MPOMEXYTKa BbIOpaTh JBa 3HAUYECHUS X,
MPUHAJIEXAIIUX EMY;

3) BeruucauTh 3HaAYEHUS Y, COOTBETCTBYIOIINE BEIOPAHHBIM 3HAYEHUSIM X;
4) 3anucath BHIOpaHHbBIC 3HAYEHUS X U BBIYMCICHHBIE 3HAYEHUS Y KaK yIopsi-
JIOYEHHBIE TTapbl — KOOPAWHATHI TOYEK, TPUHAIEKAIINUX rpaduky y = f(x);
5) IMocTpouTth Ha KOOPAUHATHOM TJIOCKOCTU OXY MOJIyYeHHBIE TOYKU;

6) 11 KaXa0To YMCIIOBOTO TTPOMEXYTKA MPOBECTU Yepe3 MOCTPOCHHbBIE
TOYKHM, COOTBETCTBYIOIIYIO YacTh MpsiMOil — rpadpuk y = f(x) Ha 3TOM
TPOMEXYTKE.




Ypok. Jluneiinbie n KycouHo-ymneiinbie pyakmun (PT).

OcHoBHBIE COTepKATETbHbIE IEJIN:

1) TpeHUpPOBaTh YMEHUE CTPOUTH JIMHEITHBIC M KYCOYHO-JIMHEHBIE (DYHKIINHI, Ha-
XOIUTb 3HAYeHUSI (GYHKIIMIA 110 3aJaHHBIM 3HAaYeHUSIM apTyMeHTa ¥ Ha000pOoT, CO-
CTaBJISITh (PYHKIIUM TI0 CJIOBECHOMY OIMCAHUIO;

2) TpeHUPOBATh YMEHHE IIEPEBOIUTD C MATEMATHIECKOTO SI3bIKA Ha PYCCKUI SI3BIK, 10~
Ka3bIBaTh ICTUHHOCTbD, JIOXXHOCTh YTBEPXKICHHUI, HAXOAUTH pa3HOCTh MHOTOUWICHOB.

Vpok. JIuneiinbie U KycoyHO-uHeliHbie hynkmu (PK).

OcHoBHbIE cofiepXKAaTeIbHbIe Leu:

1) opraHu3oBaTh CaMOKOHTPOJb YMEHUSI CTPOUTH T'pauKu JUHEHHOU U
KYCOYHO-JIMHEHHON (PYHKIMU, HAXONUTh 3HAUeHUE DYHKLIMUU U 3HAYEHUS
aprymeHra o ¢hopmyJie u rpaduky;

2) TpeHUPOBATh YMEHUE HAXOIUTh 3HAUEHUST YMCIIOBBIX BHIPAKEHUIA CO CTe-
TIEHSIMU, PETIICHUSI

YPaBHEHUI METOAOM Pa3JIOKEHUSI HA MHOXUTEIIHU.

Ypok. IToaroroska K KOHTpoabHOI padore (PT).

OcHoBHbIE cofiepXKAaTeIbHbIE Ieu:

1) TpeHMpOBaTb YMEHHE CTPOWUTH TIpadWKW MPSIMOU, JTUHEHHONH M KyCOUHO-
JIMHEWHBIX (PYHKIMH, HAXOMWUTh 3HAYeHUs (PYHKIIMI 110 3alaHHBIM 3HAYECHUSIM
apryMeHTa, HaXOIUTh TOUKU TepecedeHNsI rpauKoB ¢ OCSIMUA KOOPIWHAT;

2) TpeHUPOBaTh YMEHUE PEIIaTh YpaBHEHWSI, YIIPOILATh BRIPAXKEHMSI, peliaTh 3a1a4m.

Ypok. KontposibHas padora no temam: «Bsenenue B Teopuro pynkmuii (OPK).

OcHoBHbIE cojiepKaTeIbHbIe HeJIn:

1) TpeHUpPOBaTh YMEHHWE YYaIUXCsI OCYIIECTBIISITh ITPOLIEIYPY KOHTPOJIS;

2) TpeHUpPOBaTh YMEHUE yUaIlIUXCS BBISIBISATH MPUYMHBI 3aTPYAHEHUIT COOCTBEH-

HOM NesATeIbHOCTH;

3) KOHTPOJIb 3HaHMI1, YMEHUI1, HABBIKOB 110 TeMaM: «BBeneHue B Teoprio (hyHKITUIA».

PelreHre HEKOTOPBIX 3aJaHMIA.

Ne 197

a) paccrosiHue ot A 10 B paBHO 480 KM, BpeMsI IPEOI0JICHIST 3TOrO PacCTOSTHUS — 7,5 4;

0) B MyTH OBLIO 2 OCTAHOBKM, Ha paccTossHUU oT IyHKTa A 180 kM 1 270 KM, niep-
Bas octaHoBKa ajuiack 30 MuHyT, BTopas — 1 4 30 MuH;

B) IIEPBBIii y9acTOK myTy — 90 KM/4; BTOPOii y4acTOK ITyTr — 60 KM,/4; TPETHi1 y4acTOK
mytd — 105 KM/4; HauboblIasl Ha TPETheM YJacTKe, HaMMEHbIIasi — Ha BTOPOM YJacTKe;

r) 210 xM™;

) 480 :7,5 =64 (km/4)

€) sBJIseTCsT (DYHKIIMOHAIBbHOM 3aBUCUMOCTBIO, IMHEIHOM HE SBIISIETCS.

Ne 198 (1)
3agaHue BBIMOMTHSIETCS B IPYIINAX, Pe3yJbTaT pabOThl 03ByYMBAET OHA U3 TPYII,
pe3ynbTaT GUKCUPYETCs Ha JOCKE:

3t, ecmm 0<r<2;
s(H) =< 6, e 2 <1< 3;
41— 6, ecm 3 <t<5,5.

Ne 199

a) OTKPBITHIN y4: (4; + 00);
0) unrepBai: (—2; 1);

B) oTpe3okK: [—7; —3];

') OTKPBITHIN Jy4: (—0; 3,5);
I) moyuHTepBai: (5; 9];

e) moayuHTtepsai: [2; 10).
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Ne 202
0) [3eciux=>—1;
y=491—-2x,ecmmx < —1.

(=00 —1),y=1-2x

x -3 -2
y 7 5
A(=3;7); B(—2;5)

C(=1;3); D(0;3)

B) 5,ecnu x < 3;

- %x+l,ecnnx<3

X=(=00;+00) X =(-00;3); X,=[3; + o)
X,=(—00;3)y= + X+1
X,=[3+)y=5

X 0 -3
y 1 -3
A
y
13
12
1
12345 x
12
1-3
1-4
1-5

r)
—x+6,ecmux =>4
y=13 2,eciu 1l <x<4;
2x,ecmn x < 1.
X=(-00;+00) X =(-00;1); X,=[1;4]; X, = (4; + o)
X =(=0; 1) y=2x
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X 0,5
y 1
X,=[1;4/y=2
X,=(4 +o0)y=—x+6
x 5 6
y 1 0
VA
-3
L2
5-43-2-11
B EEEREE
-2
-3
-4
1-5
-6
)

—2x,ecmmix > —1;
y=932x+4,ecin —2 <x<-—1.
—x—2,ecmux<—2
X=(=00; +00); X = (—00; =2); X, = [-2; —1); X, =[], + o0);

X =(=%0;-2);y=—x-2
x —4 -3
y 2 1

A(=4;2); B(=3; 1)
X2=[-2;-1);y=2x+4

X —2 —1,5

y 0 1

C(=2;0); D(~1,5; 1)
X =t oo)yy=—2x

X -1

y 2

E(—-1;2 A
13
12

-5'-4-3-2-1_?_ 1 2 34 5 x

13
-4
Ne 203
a) 2x—1,ecmux > 0,5;
y= A D), B(—4;-9)

1 —2x,ecmx<0,5.
A(1; 1) npuHagnexuT rpacduky; B(—4; —9) He mpUHAIIEXKUT rpaduKy.
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0) x+1,ecmux = 0;
y= A(2;3),  B(=5;-4)
1 —x,ecmux<0.

A(2; 3) npuHamiexur rpacduxky; B(—5; —4) He TpuHaAIeXUT rpaduKy.
¢) Touku He IpuHAaIEXaT rpaduKy.

2x—1,ecmm x > 0;
y=

—2x—1,ecmu x <0.

yl

Ne 204 (a)
St,ecrm 0 <1< 4;

s=1< 20,ecm 4 <t<5;
4t, ecmun 5 < t<8.

y

120

Ne 206

a)
2x, ecmm x <1;

y =< 2,ecmm—1<x<1;
—2x,ecma x < — 1.

238



y\
13
L
54329 125 405
12
13
14
1s
16

y He paBeH 0, HM ITPU KAKUX 3HAYEHUSIX X
y >0, mpu x € (— 00; + 00)

0)
2x + 2, ecmu x= 0;
y =< 2,ecmu— 1< x<0;
x+3,ecmux < — 1.

y=0,mpux=-3
y <0, mpu x € (— 00; —3)
y >0, mpu x € (—3; + 00)

Ne 214

3amaHue BBITIOTHSIETCS (DPOHTATBHO.

a) st moOBIX palMOHATBHBIX YMCENT KyO CyMMBI IBYX YMCEN PaBEH MPOU3BEIe-
HUIO CyMMBbI YMCEJI U HETIOJTHOMY KBaipaTy pazHocTu 3tux uucen; (K1)

6) CyiecTByIOT pallMOHaJIbHbIE YKCIIA, IJIsI KOTOPhIX KyO pa3HOCTU paBeH pas-
HOCTH KyboB; (M)

B) [I71s1 MOOBIX pallMOHAIBHBIX YKCEJT KyO pa3HOCTHU JIBYX YKMCEJ paBEH MTPOU3BEIe-
HUIO PA3HOCTHU YKCEJ U HETIOJTHOMY KBaJpaTy CyMMbl 3TUX unce; (M)

r) CyllIecTBYIOT pallMOHaIbHbIE YUCIIa, TSI KOTOPBIX CyMMa KBaIpaToOB paBHA KBa-
apary cymmst; (M)

1) CyIecTBYIOT pallMoOHaIbHbIE YKUCIIA, IUISI KOTOPBIX PAa3HOCTh KBaPaTOB paBHA
KBaapaty pazHoctu; (M)
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) J1nst MoOBIX pallMOHAIBHBIX YUCEN PA3HOCTh YETBEPTHIX CTETIEHE paBHA MPOU3-

BEJICHUIO PA3HOCTU U CyMMBI 3TuX uunced; (JI)

CYH_ICCTBYIOT pallMOHaJIbHbLIC YN CJIa, 1JII KOTOPBIX Pa3HOCTb ‘ICTBépTBIX CTeneHEen

HE paBHA ITPOU3BCACHUIO Pa3HOCTU 1 CYMMBbI 3TUX YUCEIT,

k) CylllecTBYIOT pallMOHAJIBHBIE YKCTIA, IS KOTOPBIX PA3HOCTh YETBEPTHIX CTETIE-

Hell paBHA MPOU3BENEHUIO PA3HOCTU U CyMMBbI 3Tux uncen (M1).

240

Ne 215

a) (4,32kr: 1,35+ 1,31:26 —0,04 T—0,0225) : (10,01 xr: 13 —40T1) =
=(3,2kr + 0,051 —0,0009T1):(0,77kr—40T1) =
=3,2kr+5kr—0,9«kr): (0,77 kr — 0,04 xr) = 7,3 kr: 0,73 kr = 10;

6) (0,08T—0,18+0,025kr—3,05kr:2):(1,2kr—2,7+ 1 xr60r) =
=(0,0144 1+ 0,025 xr — 1,525 k1) : (3,24 kT + 1,06 KT) =
=12,9kr:4,3kr=3;

B) 40 M — 0,6 — 40c™m — (15,8 — 12,3) + 0,0005 km — (13,4 + 15,4) =
=24M—40cm-3,5+0,0005km-28,8=24M—1,4Mm+ 14,4Mm =37 ™m;
r) 10 M — (5,463 —4,908) + 0,1 cm — (19,4 — 17,4) — 5mm — (14,7 — 11,6) =
=10M-0,555+0,1cMm-2—5mMMm-3,1=555M+0,2cmMm— 15,5 Mm =
=5,55M+ 0,002 M — 0,0155 M = 5,5365 m.

Ne 216 (a)

a) P=5x>+ 2xy* + 3x, 0 = 2x*> + 4xy* + 5x
P—0=(052+20"+3x) — (2 +4x° + 5x) =5 + 20 + 3x — 2X* —4x)? — 5x =
=3 — 22 —

Ne 217
2) a2 aM. { {Ja}l} 54" _M_ﬁ E—'ﬁ:ﬂ'
Bl @ Vo Gal | Bafa® o a
38 pa38, g20y 13 3% fy Y T LI
B ) g Tl g T g
:"-f‘hl'[ﬁq:ﬁa}'{ﬁT'[T:‘} il 77 e b
Ne 220 (a, B, 1)
a)x?—36=0;

(x—6)(x+6)=0;
x—6=0umux+6=0
xX=06 x=-6
Omeem: {—6; 6}

B) (5 —2)*—16=0;
5z—-2—-4)(5z—-2+t4) =
(52—6)(5z+2)=0;

52— 6=0umu 5z+2=0
5z=6 5z=-2
z=1,2 z=-0,4
Omeem: {— 0,4; 1,2}

n) (b+3)>—(3b—4)’=0;
b+3-3b+4)(B+3+3b—-4)=0;
(=2b+7)(4b—1)=0;
—2b+7=0nmdb—1=0
—2b=-7 4b=1
b=3,5 b=0,25
Omeem: {0,25; 3,5}



Ne 225 (a, B, 1, XK)

L L » .
a)x<4 o . :L4 > (—00; 4)
B) x> —6,3 ‘ T > [_6;3; + OO)
-6,3 o1 x
) —2,7<x<0,4 *r——0— > [—2,7;0,4]
-27 004 1 x
K)—92<x<=-2,5 u[ l —> (-9,2; =2,5]
-9,2 “25 o0 1%
Ne 226

a)—9,4<x<0,2;[-9,4;0,2]

-9,5¢[-9,4;0,2]; -9,3€[-9,4;0,2]; 0[-9,4;0,2]; 0,3¢[-9,4;0,2]
0)—3,5<x<2l,a=-3,6;b=-3,3;¢c=2;d=2,1
—-3,3€[-3,5;2,1];2€[-3,5; 2,1]; 2,1 € [-3,5; 2,1]
B)6,7<x<98,0a=6,6;0=6,9;¢c=9,3;d=9,8
6,9€(6,7;9,8];9,3€(6,7;9,8];9,8 € (6,7;9,8]

r)5,3<x<11,6;(5,3;11,6)

5,2¢(5,3; 11,6); 5,3¢(5,3;11,6); 11,4€ (5,3;11,6); 11,6¢(5,3;11,6)

Ne 227 (a)

2x — 6, ecnu x> 3;
y:

6 — 2x, ecnu x < 3.

5 4-3-2 -1 10

Ne 228 (0)
3,ecmux = 0;

y={ A(1;10); B(—3; —18)
Tx+3,ecmx <0

1 €]0; +00), A4 (1; 10) He mpuHAMIEKUT TPADUKY

—3 € (—00; 0), B(—3; —18) mpuHamIeKUT

rpaduky (7 - (—3) + 3 =-18)
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5 4 -3 2 19} 2 3

Ne 235 (a)

4x — 5, ecnmux = 2;
x+1l,ectm—2<x<2;
y=« —-l,ecmm—3<x< =2;
—4x — 13, ecmn —4 < x < -3;
3, ecnmu x <—4

— A%

-5 -4 X3 -3/-101_. 2 3

1-5
T-6

Ne 250 (a)

3aBUCUMOCTD SIBJISIETCS (DYHKILIMEI.
X={-4-1,0;2; 5}
Y={-1;4;6;9}

Ne 253 (a)
VAT
) L
15
o |
3
>
A
7 -5 -3 -10[4
3
5
7
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Ne 255 (a, 6)

a)y=-3x+4 0)y= xi6
Ecinx, =0, 10y, =4, Ecmux =0,t0y, = —%;
Ecmmx, =2, 10 y,=—2; Ecmux, = —3, 10y, = _%;
Ecin x; = -2, 10 y,= 10 Ecnux, = —5,10 y, = —1
Ne 259
a)
y=kx
p=4,q9=-1
k=-1:4=-0,25
y=-0,25x
4
-1
YAT
15
3
o3 s 70
5003 -101 x
L3
-5
7
0)
y=kx
b= _3’ q= 755
k=7,5:(-3)=-1,5
y=—1,5x
2
-3
YAT
15

\4

243



a) fixy=—-2x-3

x 0 —1

y 3 -1
YAT

7 -5 -3 301 x
3
s
[;

6) fix)=0,5x+4

X 0 —4
y 4 2
y‘§6
/ 2
n n n n I I 1 -.1 1 |2 4 6 T
"6 -4 2-10] X
)
4
Ne 266
a)fix)=6x+7
[Mepeceuenue ¢ ockio Ox: fix) =0, 6x+ 7=0; IMepeceuenue c ocwio Oy: x =0
6x=-7; 6:-0+7=7
x=-1 ©0;7)
L.
—1-L50)

0) fix)=-3x+5
IMepeceuenue ¢ ocwio Ox: fix) =0, —3x + 5= 0;

—3x=-5;
= L
x=1 3
(12:0)
IMepeceuenue c ocwio Oy: x =0
—3-0+5=5
(0:5)
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Ne 267 (a)

x+5,ecmmx > —2;
y=
—x+ 1, ecmx <=2
X, = (=90, =2); X, = [-2; + =)
—4 -3 x -2
5 4 y 3

(=4;5);(=3;4) (=2;3); (05 5)

VA
123456

6-5-4-3-2-10] 4
2
3
4
-5
6

— 0 W A UNSY

b 4

Ne 269 (a)

f)=12x—-4|,A(1;-2)
—2=2-1-4|;

~2=|-2]

—2 =2 (JI), Touka A He MPUHAJIEKUT

Ne 272 (a)

10,2 — (4,3x — 5,3) + 5,6 =4,2x — (3,5 — 0,5x) + 0,8x — (3,9x — 4,8) + 0,7x;
10,2 —-4,3x+5,3+5,6=4,2x—3,5+0,5x+0,8x — 3,9 + 4,8 + 0,7x;
—4,3x —4,2x— 0,5 — 0,8x + 3,9x — 0,7x =—-3,5+ 4,8 — 10,2 — 5,3 — 5,6;
—6,6x=—19,8;

x=3

Omeem: {3}.

Ne 273 (a)
a) a*(b —c) + c(@® — b) + blac + ¢) —ab(c + 3) =
=a’b — a’c + a’c — bc + abc + bc — abc — 3ab = a’b — 3ab

Ne 274 (a)

1) 1400 — 1100 =300 (k™) npoitneHo moe3gaMu

2) 300 : 2 =150 (xM/4) CKOPOCTb COJMMKEHUS

Ilycth CKOPOCTb TOBApHOrO IIOE3[a X KM/4, a CKOPOCTh IIACCAaXUPCKOIO —
1,5x km/4, toe x > 0 1 1,5x > 0. I3BecTHO, YTO CKOPOCTh CONMKeHUs paBHa 150 km/4,
COCTaBUM YpaBHEHHUE:
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x+ 1,5x = 150;

2,5x = 150;

x =60

60 KM/4 CKOPOCTb TOBAPHOTO TMOE3/1a

60 -1,5=90 (xkm/4)

OtBeT: ckopocTy noe3noB 60 kM/4 1 90 kM/4
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InaBa 6. BeeneHue B TEOPHIO JJMHEHBIX YPABHEHHIA
1 HEPABEHCTB

OcHOBHbIE comepKaTeIbHbIE HeJH:

* YTOYHWUTH NTOHSTHE YPAaBHEHMS, YTO 3HAYUT PEIINUTh YpaBHEHHE, IOHSATHE KO-
HST ypaBHEHMS M CDOPMUPOBATEH MOHSITHS PaBHOCUJILHBIX YPaBHEHWI 1 paBHOCHITBHBIX
peodpa3oBaHUil ypaBHEHUIA;

* ccopMHUPOBATH ITOHSITHE TUHEIHHOTO YpaBHEHUSI C OMHUM HEU3BECTHBIM U YMe-
HUE pelarth ero;

* chopMUpPOBATh YMEHHE PeIllaTh YpaBHEHUE C MOIYJIEM, C HECKOJIBKUMU MOIYJISIMU;

* chopMUpOBATh MOHATHE JTUHEWHOTO HEPABEHCTBA ¢ OMHUM HEM3BECTHBIM U
YMEHME pelaTth ero;

* IIOBTOPUTHb OCHOBHBIC TOHSITUS U CIIOCOOBI NEWCTBUII, M3y4YeHHBIE B Kypce
7 Knacca.

XapakTepucTHKA AEATEJbHOCTH YIAIUXCS

ITpu n3ydeHNN comep:KaHUsl yIaIInecs:

*  HOGMOPAIOM U CUCMeMamu3upyiom 3HaHMS, TIOJIydeHHbIE B 5—6 Kitaccax;

*  UCNOAB3YIOM MATEeMATUIYECKYIO TEPMUHOJIOTHIO B YCTHOI M TMChbMEHHO peun;

* onpedensirom PaBHOCUILHOCTh YPaBHCHMIA,

*  8bIN0AHAIOM PABHOCUJIbHBIE Pe0Opa3oBaHsl ypaBHEHUI;

* pewiarom JTVHEHbBIC YPaBHEHUS

* pewiarom YpaBHCHHUS C OTHUM W HECKOJIBKIMH MOIYJISIMMU;

* pewarom JTUHENHbBIE HEPABEHCTBA;

* pewiarom JIUHEIHBIC HEPABEHCTBA C MOMIYJISIMU;

*  UCNOAB3YIOM CXEMBI U TAOJIHIIHL;

* CMpOSIM U BbINOAHSIOM AJITOPUTMBI YTEHUS, 3aTIMCH U COCTABJICHUS BhIPaKEHUIA;

* pabomarom ¢ pa3TUIHBIMU MaTeMaTUIECKIMU MOIIEIISIMU;

* pewiarom TEKCTOBBIC 3214,

*  8bINOAHAIOM ACUCTBUS C palIMOHAIBHBIMY YUCIaAMU;

* onpedeasrom BUI, UICTUHHOCTb BBICKA3bIBAHUSI, C/Mposm OTPULIAHUE JIOXKHBIX
BBICKAa3bIBAHUIA.

§ 1. JUHEVHBIE YPABHEHUS
I1. 6.1.1. AMHEVHBIE YPABHEHUS U X PEIIIEHUE

OcCHOBHBIE COAeprKaTEeAbHBIE IIEAN:

1) popmupoBams 3HaHUA O AUHEUHbIX YPABHEHUSX;
2) ¢popmupoBams cnocoO6HOCMb CMPOUMb AATO-
pummbl HQ NPpUMepe AAropumma peueHus AuHel-
HbIX ypaBHeRUl;

3) popmupoBampb ymenue npuMeHAmMb AATOPUMM
npu pewleHUU ypaBHeHUl,

4) mpenupoBamb yMeHUe CMPOUMb BbICKA3bIBAHUA,
obpamHnble gaHHbIM, DPACKAQGbIBAMb MHOTOYAEHbI

HA MHOXXUmeAu, peuuams mMeKCmoBble 3agaiu.
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Oco0eHHOCTH U3yYeHus1 y4eOHOro ColepKAHUS

B maHHOM ITyHKTe y4Jalnirecs yTOUHSIOT UMEIOIIecs Y HUX 3HaHUS 00 ypaBHEHU-
sx (onpeaeneHus ypaBHEHUsI, HEU3BECTHOTO B ypaBHEHU U, UTO 3HAYUT PELIUTh YpaBHE-
HUE, KOPEHb YPaBHEHUS ), YTOUHSIOT CIIOCO0 PEIICHUS YPaBHEHMS C TIOMOIIBIO paBHO-
CHJIBHBIX IIPe0o0pa30BaHU. Ydalruecsl 3HAKOMSTCS ¢ OMNpelecHNeM PaBHOCHUIBHBIX
ypaBHEHWI, paBHOCUJIBHBIX ITpeoOpa30BaHUii YpaBHEHUI, YTOUHSIIOT TIpaBUjia paBHO-
CUJIBHBIX MPeo0pa30BaHUl ypaBHEHUI. DTU 3HAHUS PEKOMEHIYETCSI YTOUHUTDb U BBE-
CTH Ha dTare akTyaJu3aluu, IJIs 9eT0 MOKHO MCITOJIb30BaTh 3amaHust NeNe 288 — 290.

B 3TOoM Xe IyHKTe y4alirecsl 3HAKOMSITCS ¢ MOHSITHUEM JIMHEWHOTO ypaBHEHUS
C OJHUM HEM3BECTHBIM (3TO OIpeesieHue peKOMEHIYyeTCsl BBECTU Ha 3Tale akTyaau3a-
MU, IUTST 9eTO MOXKHO MCIIOJIb30BaTh 3amanue Ne 291).

I[Ipyn wm3ydyeHMW MAHHOTO ITYHKTa CEMMKIIACCHUKHM BBIBOIOSAT AJTOPUTM pelle-
HUS JJUHEHHOTO YpaBHEHUSI ¢ OOHMM HEW3BECTHBIM. IS MpoOaeMaTU3aluid MOXHO
MPEIIOKUTh YYallMMCS PeIINTh JUHEWHOE ypaBHEHHE, 3allMCaHHOE B OOIlEeM BUIE
kx+ b=0(Ne 293 (2)).

J71s1 TocTpOoeHMS TIIaHa OTKPBITHS YIUTEIh MOXKET MCITOIb30BaTh 3amanue Ne 293
(1, 3). Ha ypoke ¢ yyamymucs B IOABOASIIEM AUAIOTe MOXKET ObITh MOJTYYEH CIeIyI0-
U TJIaH OTKPBITHUS.

1. IlepeuynicnuTh, KaKue 3HAYEHUS] MOTYT IPUHUMATH k U b.

2. JIns Kaxaoro ciyvasi, UCIOJIb3ysl MpaBUia PaBHOCUIIBLHBIX Mpeodpa-
30BAHUM, HAUTHU X.

3. CchopMyIMpOBaTh AJITOPUTM PEIICHMS JIMHEHHBIX YPaBHCHMIA.

Hns popMupoBaHUS YMEHUS pelllaTh JIMHEIHBIC YPaBHEHUS ¢ OMHUM HEM3BECT-
HBIM B yYeOHUKE IPEeMIOXKEH LIeJbI CIIEKTP pa3HOOOpa3HbIX 3alaHUii, CBSI3aHHBIX C
COCTaBJICHHEM YpaBHCHMI, pellleHrueM TeKCTOBBIX 3amad (NeNe 296, 298, 299, 300,
303, 304, 311, 319). B yueOHUKe IpeaIoKeHBI 3aIaHUsI, KOTOPhIE MPEAIToIaraloT pe-
IIeHVEe YPaBHEHU: CBOISIIMXCS K JUHEWHBIM, C MPUMEHEHHEM OCHOBHOTO CBOMCTBA
nporopiuu (Ne 310 (a — r), Ne 318), dbopmyn cokpaieHHoro ymMmHoxeHus (Ne 323),
MeTona MPUBENCHUIO K 1eabiM Koadduumentam (Ne 322) u np. B yyeOHMKe Tipen-
JlaraloTcsl 3aJaHusl Ha TIPOIEICBTUKY PEIIeHMS ITPOOHO-pAlMOHABHBIX YpaBHEHMI
(NeNe 317 — 318, 319 (6)). Yuutenb BeIOMpaeT U3 HUX T€ 3aJaHUs, KOTOPhIE LIEJI€CO0-
Opa3HO BBITIOJHUTH B KOHKPETHOM KJIACCE B COOTBETCTBUM C CYIIECTBYIOIINMU 3aTPYI-
HEHMSIMU Y BO3MOXHOCTSIMM YYAIIIAXCSI.

s oTpaOOTKM MOHATHSI PAaBHOCWIBHBIX MPeo0pa3oBaHU YpaBHEHUST PEKOMEH-
nmyeTcst paccMoTpeTh 3amanue Ne 316, ipu BBITTOJTHEHUM KOTOPOTO MOXHO pa3o0path
Kakoe Ipeodpa3oBaHNe He SIBIISICTCS PAaBHOCHIBHEIM U TTOYEMY.

OtnelbHOe BHUMaHWE YIECISETCs CIydasM, KOTaa ypaBHEHUE He MMeeT KOpHei
JINO0 MMEeT NX 0ECKOHEYHOE KOJIMYECTBO (HEM3BECTHOE MOXKET MPUHUMATH JII000€e 3HA-
yeHne) — NeNe 305 (a, 6), Ne 307, Ne 308. Dtu 3amaHusI IIOMOTYT YYaIIMMCS B Tajib-
HEHIIeM B pellleHUM JWHEHHBIX YpaBHeHM ¢ TTapaMeTpoM. C 3TOH Xe IeTbI0 MOXHO
BBITTOJTHUTD 3amaHust NeNe 320 — 321, 324.

Vpok. JIuHeiinble ypaBHEHUS U UX PelIeHUe

Hoeoe 3nanue

OrnpeneneHue TMHEHOTO YypaBHEHUSI, CIydyan PelleHUs] TMHEHOTO ypaBHEHUSI,
ITOPUTM PEILIEHUS IMHEHHBIX YPABHEHUIA.

Axmyaauzayus

Iloemopums: onipeneneHue ypaBHEHUsI, ONpeNEIeHUE PellIeHUs YpaBHEHUsI, T10-
HSITUE PABHOCUJIbHBIX YPABHEHU, OHSITUE PABHOCUIIbHBIX TTpeoOpa30BaHUll, MpaBuia
PaBHOCWJIBHBIX TTPpe00pa30BaHUil PaBEHCTB, MpaBUia PABHOCUILHBIX TIPe0Opa3oBaHMIA
YpaBHEHUI, MpaBUJia EPEHOCA CIaraéMbIX B ypDaBHEHUM.

3aodanue na npobroe deiicmeue

Pemmuts ypaBHenue: kx + b = 0.
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Durcauus 3ampyoHenus
41 He MOTY TOYHO CKa3aTh, YTO IIPABUILHO PEILIII IMHEIHOE YypaBHEHUE, 51 HE MOTY

cKa3aTb, KAKUM OyIeT pellieHre JMHEWHOTO ypaBHeHUs, ecu k = (.

Durcauus npusunst 3ampyoHenus

Her anropurma peliueHus TUHENHBIX ypABHEHUIA.

Ileab deameavnocmu

BbIsIcCHUTD, KaK pelleHre JIMHEMHOIO YpaBHEHHS 3aBUCUT OT 3Ha4YeHuit k u b, mo-

CTPOUTD aJITOPUTM PCIICHUA JIMHETHOTO YpaBHCHUA.

Imaaon

Onpeneﬂenue JIMHEHHOT 0 YpaBHEHUA

JIuHeliHbIM ypaBHEHMEM C OJHWM HEW3BECTHBIM X HA3bIBaeTCSl ypaBHEHUE,
KOTOpPOE MOXET OBITh MpeCTaBIeHO B Buje kx + b =0, rae k, b — HeKoTOpbIe
yyucna.

Yucio k Ha3eIBAIOT KO3 (GUIHEHTOM NPH HEM3BECTHOM, 2 VCJIO b — CBOOOTHBIM
YJIeHOM JIMHEMHOTO ypaBHEHUSI.

Ciyyau peuieHus JUHEHHOTO YPABHEHUS

3HauyeHue k 3HaueHue b KopeHb ypaBHeHUS
k#0 beQ b
k
= b#0 Her xopHeit
= b=0 Kopenb — mo60e 9ncio

AJTOpUTM peleHus JINHEHHbIX YPABHEHUI

AJ]FOpl/ITM pelmeHua JIMHEIHOTO YpaBHEeHUA C OAHUM HEU3BECCTHBIM

3amnmcath IMHeHOe ypaBHEeHUE B BUIe kx = ¢, e k, ¢ € Q

Y

EnnHcTBEeHHEBII \ A
KOpeHb

Y

Her xopHeii Kopens — 11060¢€
9HCII0

Vpok. JIuneiinbie ypaBHenus u ux pemenue (PT)
OcHoBHbIE cojiepKaTeIbHbIe HeJIn:
1) TpeHPOBATh YMEHNE PelaTh JMHEWHbIC YPaBHEHNSI,
2) TpeHUPOBATh YMEHNE HAXOMUTh 3HAYEHUS BBIPaKCHU, pelllicHIe TEKCTOBBIX 3a/1ay.

'Vpok. JIuneiinbie ypaBHenus u ux pemenue (PK).
OcHoOBHbIE co/iepXKAaTeIbHbIE TIEN:
1) opraHu30BaTh CAaMOKOHTPOJIb YMEHUSI pelliaTh IUHEHbIE ypaBHEHUS U MPUMe-

HSITh QITOPUTM PELICHUS JIMHEMHBIX YPAaBHEHUI MPU pellleHU U 3a1ay;

2) TpeHUpPOBaTh YMEHUE JOKA3bIBaTh OOLLIME YTBEPXKAECHUS.
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PaCCMOTpI/IM PEUICHUE HEKOTOPLIX 3aJaHUN.

Ne 297
a)3x+42+7x=15x— 68 + 10;
3x+7x — 15x=— 68 + 10 — 42;
—5x=-100;

x=-—100: (- 5);

x=20

Omeem: {20}

B) — 27+ 225+ 7—50=100 —z;
—2z+z+7=100— 225+ 50;
0-z=-175;

Hert pemienus

Omeem: {J}

o) 10b—24 —2b+ 18=—b +9;
106 —2b+b=9+ 24— 18;
9h=15;

k # 0, eMMHCTBEHHBI KOPEHb (%)

b=ﬁ;
_ 5.
b= 3
b= 1%

3

Omeem: {1%}.

Ne 301 (a)
aA)x—5—x)=3;
x—=5+x=3;

2x =8;

k # 0, eMMHCTBEHHBIN KOPEHb (%)

x=8:2;
x=4
Omeem: {4}.

Ne 302 (a, e)

n) 45(15 — 4a) — 15(7a — 12) = 0;
3(15—4a) —T7a+ 12=0;

45 —12a —Ta + 12 =0;

—19a = -57;

19a = 57,

a=3

Omeem: {3}

6) — 35y + 8 + 30y =47 — 20y — 39;
— 35y + 30y + 20y =47 — 39 - 8;
15y =0;

y=0

Omeem: {0}
r)7a+6—-5%=4—-3a+1-—a;
Ja—5a+3a+a=4+1-6;
6a=—1;

k # 0, eMMHCTBEHHBIN KOPEHB (%)

a= —

bl

o=

Omeem: { —%}

e)—12¢c—9+8=15—4c—6;
—12¢+8c+4c=-6+9+15;
0-c=18;

HET pCHICHUA

Omeem: {}

e) 0 =3(47 — 5b) — 42(10 — 7b);
0=47 —5b—14(10 — 7b);
0=47 —5b— 140 + 98b;
0=93p—93;

93bh = 93;

b=1

Omeem: {1}.



r) 82t + 5) — 72(15 - 21) = 0;
2t+5—-9(15-2£) =0;
2t+5— 135+ 18t=0;

2t+ 18t=135-75;

20t = 130;

t=6,5

Omeem: {6,5}.

Ne 304 (r)
128 4.

- 1 1 v N

(x+12)u. Xy. (x+12+15) 4. 2(x+ 12) 4.
x>0;x+12>0;x+27>0;2(x+12) >0

(x+12) +x+ (x+27)+2(x+ 12) = 128;
x+12+x+x+27+2x+24=128;

5x +63=128;
5x =128 — 63;
5x = 65;
x=13

13 4. — Bo Il MOOBE3NIE;

13+ 12 =25 (4.) — I mombe3n

13+ 27 =40 (a.) — Il mombe3n

2-25=50(4.) — IVmombe3n

Omeem: 25 9enoBek, 13 gemoBek, 40 geaoBek, 50 4eI0BEK.

Ne 305 (a, 0)

a) 5x = 5(x + 2); 0)3y—4=4@y—1)—y;
Sx=15x+10; Jy—4=4y—-4—y;

S5x —5x=10; Jy—4dy+y=—-4+4;
0-x=10; 0-y=0;

Her pemienus. y — 11000e 4uciao
Omeem: &. Omeem: 11000€ YUCIO.
Ne 306

a) 10s + 2(7s — 2) = 5(4s + 3) + 3s;
10s + 14s — 4 =20s + 15 + 3s;
10s + 14s — 20s — 3s = 15 + 4;
s=19

Omeem: {19}.

Ne 307 (a)
a)5(x+1)+6(x+2)=11(x+3);
Sx+5+6x+12=11x+ 33;
I1lx—11x=33-17;

0-x=16;

HET peLIEHMS.

Omeem: YpPaBHCHHUEC HC MMCCT PCILICHUA.

Ne 308 (a)

a)8(B3x—1)—9(5x—11) =91 — 2l1x;

24x — 8 —45x + 99 =91 — 21x;

6)8(3r—2)—13tr=5(12 -3¢ + 71,
24t — 16 — 13t=60 — 15¢ + 71,
24t — 13t + 15t — 7t =60 + 16;
19¢ = 76;

=4

Omeem: {4}.
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—21x+21x=91-91;

0-x=0;

X — J1000€ Ynciio

Omeem: TaHHOE YpaBHEHNE NMEET OECKOHEYHOE MHOXECTBO KOPHEM.

Ne 309

B) (r—3)4+r=203r-2)+ (4 -r? m12—2n—1y=4n—2)—(n—3)(2n—>5);
4r—12+P-3r=6r—4+16-8r+r; 12-2+4n—-2=4n—8—-2n+6n+5n—15;
dr+rP=3r—6r+8r—rP=—4+16+12; -2+4n—4n+2*—6n—5n=—-8—15—12+2;

3r=124; —11n=-33;
r=24:3; n=-=-33:(-11);
r=2_8 n=73

Omeem: {8}. Omeem: {3}.

3)(@=35@+t )+ (@+2)(6-q9 =T,
¢F—5q+q—5+t6q—12—¢*—2¢=17;

0-g—17=7;
0-q=7+17,
0-q=24;
HET pelleHUsI
Omeem: {11}.
Ne 310

S5x—4 _léx+1. 5—z _18—5z.
)= 7 > B) g 2
7(5x —4) =2(16x + 1); 12(5 — 2) = 8(18 — 57);
35x—28=32x+2; 3(5—2)=2(18 — 52);
35x — 32x =2+ 28; 15—3z=36 - 10z;
3x = 30; —3z+10z=36 — 15;
k # 0, eIMHCTBEHHBI! KOPEHb (%) 7z=121;
x=230:3; z7=3;
x=10
Omeem: {10}. Omeem: {3}.

41433 _ 17+1 . 2—-5_3-b .
D 4 )l = 4
14(41+ 33) = 21(17 + 1); (1__21;7—5_).12:%_ 12
2(4t+ 33) =3(17 + 9); 12—-212b—-5)=3(3-b);
8t+ 66 =51 + 31, 12—4b+ 10=9 — 3b;
8t —3r=>51—66; —4b+3b=9 — 12— 10;
St=-—15; —b=—13;
t=-3; b=13
Omeem: {—3}. Omeem: {13}.

K) ek _1-—'}'+?—I—2:
& 15 4
P=2-60_(p+7).60 p-60 , o
i) 15 4

10(y — 2) — 4(y + 7) = 15y — 120;

10y — 20 — 4y — 28 = 15y — 120;

10y — 4y — 15y = —120 + 20 + 28;
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-9y =-72;

y=38
Omeem: {8}.
e B2 WP i
1] 2 5
j_lu_{S—?FJ-IE}+ (r+ 1)~ 10 =r+_m_{i‘—3r}-1{l
10 2 5

30— 3471+ 5(t+ 1) = 40 — 2(7 — 31);
27+7t+5t+5=40—14+6t;

12t — 6t =26 — 32;
6t = —6;

r=-1

Omeem: {—1}.

Ne 311

a) Bcsa cymma x py6. TlepBbiit momyuwn %x + 190 (py0.), BTOpOIH —%x + 170 (py6.),

TPETHIA — %x + 160 (py6.):

e e
5x+190-|— 4x+170—i— 3

Lx-k 160 = x;

(%x-i— 190+%x+ 170+%x+ 160) - 60 = x - 60;

(x+ x+ x+520)-60=x"60;
12x + 15x + 20x + 31 200 = 60x;
47x — 60x = —31 200;

—13x =-31200;

x = 2400

Omeem: Bcs cymma 2400 py0.

6) IlycTh uncio OYKB B KaXI0M CTPOKE X, TOTIa YUCJIO CTPOK Ha cTpaHule x + 15,
Bcero OykB x(x + 15). [Tocne nameHenuit: yncio OykB: x — 3, unciio cTpok: x + 10, Bcero
oykB (x + 10)(x — 3). I1o ycnoButo yucio 6ykB yMmeHbIIMIOCH Ha 270.

x(x + 15) — (x + 10)(x — 3) = 270;

x2 + 15x — x2 — 10x + 3x + 30 = 270;

8x =270 — 30;

8x = 240;

x = 30.

B xaxmoit ctpoke 30 OykB

30+ 15=45(ct)

Omeem: Ha Kaxjioli cTpaHulle 45 CTpoK, B Kaxmoii ctpoke 30 OyKB.

Ne 318 ()

riel  rFr=%
n) = :
r—1 r-3
r+D(r—3)=(r—-1(r-73);
rPt+r—=3r—3=r—r—>5r+5;
P—rP+r=3rtr+5r=3+5;
4r=28;
r=2
Omeem: {2}
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Ne 319 (a)

0 ((x—5)-7+2):6+4=x;
((x=5)-7+2):6=x—4;
x—=5)-7+2=6(x—4);

Tx —35+2=6x—24;

Tx —6x=—24+35-2;

gmegem: 3alyMaHo Yucio 9.
Ne 322 (e)
e) il 4'_51? i _1,:3
y+I- 3 : = i
2_1'—4-;:3? ?_y—yT3
(3 + Z— = 3-15 = 3 15
159 + 30 — 2y | ¥ = :?;-—yT-]}-}.
By+ 30423 _5, &-3-3,
2
13y +30 + ~—22) 10 = 21y - L2223y g

130y + 300 + 2(4 = 3p) = 210y - 15(v = 3);
[ 30 = 300 + 8 = 6y =210 = |5 +45;
|24y + 308= |95y + 45;

124y — 195y = 45 - 308;

- Tly=-1263;

500
=3
7

Orner: {JE}.
Tl

Ne 325

a) Ecmu (x — 3)(x—5)=0,Tox=5wmx =3 (1)
Ecmux=5umix=3,10 (x — 3)(x—5) =0 (N)
6) Ecmu > =49, 0y =7 (1)

Ecmuy =7, 10 y* =49 (1)

B) Eciu 22 = —64, 0 7= —4 (1)

Ecm z=—4, 10 72 = —64 (1)

r) Ecomu | x| > 7,10 x> 7 (JT) HEBEpHO, 4YTo eciu | x| > 7, Tox > 7
Ecmx > 7, 1o| x| > 7.

) Ecmu | x| <6, 170 —6<x<6 (M)
Ecmm —6 <x<6,10|x|<6 (M)

e) Ecima > b, 10 b<a (M)

Ecmu b <a,t0a > b (1)

Ne 326 (a)
a) —(5a + 7)(4a — 3) + (2a + 2,5)(10a — 6) =
= _20a? — 28a + 15a + 21 + 20a® + 25a — 12a — 15=6
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Ne 329
AX—xX+tx—-1=-3N)+x-1D)=xx—-1D+x-D=x-D*+1)=
=@x—DExx+1HE2—x+1);

0)y’ +271+7y +2ly=(+2N)+ (7Y +2ly) = +3)(*=3y+9) + Ty +3) =
=@+3)0P -3 +9+T)=@+3)0*+4+9);

B+ -2 - 1=@+) - @+ D=2@+D-@+ D=+ D@ -1 =
=@+ De-DE+z+1);
N&E—a—9%+9=@*—-a*)—9a—-9)=a*(a—1)—-9Ya—-1)=(@—1)(a*-9)=
=(a—1)(a—3)(a+3);

o) b+ 8¢+ b* — 2bc + 4¢* = (b* + 8¢%) + (b* — 2bc + 4¢?) =

= (b + 2¢)(b* — 2bc + 4¢?) + (B> — 2bc + 4c?) = (B* — 2bc + 4c*)(b + 2¢ + 1);

e)d3 -4 —12d+27=(d+27) — (4 + 12d) = (d + 3) (@ - 3d +9) —4d (d + 3) =
=@+ 3P —3d+9—4d) = (d+3) (P —Td+9);

X) m> — nd — 6m?> — 6mn — 6n*= (m* — n®) — (bm> + 6mn + 6n%) =

=(m —n)(m>+ mn + n?) — 6(m*> + mn + n?) = (m*+ mn + n*)(m — n — 6);

3)p =8 =32+ 64=(p’+64) —(8p* +32p) = (p+ (P’ —4p +16) — 8p(p +4) =
=(p+4HP*—4p+16—-8p)=(p +4)(P>*—12p + 16).

Ne 334
a) £ —6=12; o)L —Y =7;
9 5 6
x—54=108; 6y — 5y = 210;
x =108 + 54; y=210
x=162 Omeem: {210}
Omeem: {162}
B) 3,97 +4,3z=1,2z+ 28,8 — 7,4z; r)4,7t—3,8=0,3t— 0,7t — 7,2 + 3,4t
3,92+4,3z— 1,27+ 7,4z7=28,8; 4,7t— 0,3t + 0,7t — 3,4t =—7,2 + 3.8;
14,47 =28.8; 1,7t = -3,4;
7=128,8:14,4; t=-2
z=2 Omeem: {—2}.
Omeem: {2}.
Ne 335
a)5(x—9) =3(x+7); 6)6(9—y)=T7(4—y);
Sx —45=3x+21; 54 — 6y =28 — Ty;
5Sx—3x=45+21; —6y + 7y =28 — 54;
2x = 66; y=-26
xX=606:2; Omeem: {—26}.
x=33
Omeem: {33}.
B)z(z—3)= 4+ 2)(z—-5); N@+8)(1—a)=8—a(a—11);
?—3z=4z+72—-20-5z; a+8—a*—8a=8—a*+ 1lg;
Z—3z—47— 2+ 52=-20; a—a*—8a+a—1la=8—8;
—2z=—-120; —18a=0;
z=10 a=0
Omeem: {10}. Omeem: {0}.
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Ne 338 (a, 0)

a)x+i= 4x+3 _ 1-—3x . 6)3y+12=3_ Sy—7 .
2 4 8 4 37

8x+20=8x+6—1+ 3x; 9y + 36 = 36 — 20y + 28;
8x—8x—3x=6—-1-20; 9y + 20y =36 + 28 — 36;
—3x=—15; 29y = 28;

=5 =28
X Y 29
Omeem: {5} Omeem: { % }
Ne 349 (a)
Mmnanmemy Oparty x et (x > 0), Torma cpemHemy OpaTy 2x JIET, cTapiieMy —

(x + 2x) ner.

[To ycnosuto Tpém GpaThsim 96 Jer:
x + 2x + 3x = 96;

6x = 96;
x=296:6;
x=16

16 et MaaieMy Gparty

2-16 =32 (r.) cpenHemy Gparty

16 + 32 =48 (11.)

Omeem: 6paTthsM 16 ser, 32 rona u 48 jet.

Ne 361*

Ecnu npaBny ckazan WMabst Mypomerr, To ConoBbsi-pa3zboitHuka yovut JloOpbiHs
Huxkutuu. B atom cyuae lo6peiast Hukutuy u Anenra [TomoBuy coBpaiu. DTOT Bapu-
AHT BO3MOXEH.

Ecnu npasny ckaszan Jobpeing Hukutry, Toraa npasay ckaszan v Anema [Tonosuy.
DTOT BapuaHT HEBO3MOXKEH, T.K. TIO YCJIOBUIO MPaBILy TOBOPUT TOJIBKO OJUH OOTaThIPb.

Ecnu npasny ckasan Anemra [Tonosuy, Torna npasay ckasan u JJoopeiHsg Hukutuy.
DTOT BapuaHT HEBO3MOXKEH, T.K. TIO YCJIOBUIO MPABILy TOBOPUT TOJIKO OJWH OOTaThIPb.

I1. 6.1.2. PEIIEHUE YPABHEHUH C MOAYASIMU

OCHOBHbIE COA€EpPKXaTEeABHBIE IIEAN:

1) ¢popmupoBamb cnocobHocmb cmpoumb QAIO-
pummbl HQ npumepe QAropumma peuleHus ypas-
HeHul ¢ MmogyAamu,;

2) popmupoBampb ymeHUe NpuMeHAMb AATOPUMM
npu pewleHuU YpaBHEHUU C MOgyAaMU,

3) mpenupoBampb ymMeHUe u3obpakxamb peuleHue
HepaBeHCMB HA KOOPpGUHAMHOU NAoCcKocmu, pac-
KAQ@blBAMb MHOTOUAEHbL HA MHOKUMEAU.

Oco0enHOCTH U3yYeHus1 y9eOHOro CoepKAHUS

B 1aHHOM IYHKTE y4aluecs y4aTcs pelaTh ypaBHEHUsI ¢ MOLYJIAMU CJIEAYIOLIUX
BUIOB: | kx + b|=c (k#0),|ax + b|=|cx + d|, a Taxxke ypaBHEHMs, COIEpXKAIIUE He-
CKOJIBKO MOLYJIEH.

Vyaiupecs B LIECTOM KJIacce TO3HAKOMUIMCDH C TIOHATUEM MOZYJISl, UM 3HAKOMbI
JBa OIpeeaeHrs MOIYJIS.
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* PaccrosHue oT Hayaja oTcueTa A0 TOYKHM, 0003HAYAIOIIEH JaHHOE YHMCIIO, Ha-
3BIBAIOT MOJIYJIEM 3TOTO YKCJIa.

*  Eciau unciio a 60oJbliie WM paBHO HYJIIO, TO €0 MOIYJIb paBEeH cCaMOMY YKCITY @,
€CJTH K€ YMCIIO @ MEHBIIIe HyJIsI, TO €r0 MOAYJIb PaBeH —d , T. €.

{a, ecima >0,

—a,ecmna<0.

Y3ke B IIIECTOM KJ1acce yJalirecs ToJTydWIv OTBIT PEeIIeHUsT TTPOCTEHIITNX YpaBHE -
Huii ¢ monyJsieM. [Ipu pelieHUuu ypaBHEHU OHU MCITOJIb30BaJIM KaK TeéOMeTpUUYECKUn
CMBICII MOIYJIsI, TaK W ajaredpandeckuii. M ecim B mecToM Kjacce JUISl peIIeHUsI IIpo-
CTEUIIMX ypaBHEHUI yqo0Hee ObLIO MCIIONb30BaTh MOHSATHE «PACCTOSTHUE OT HaJasa
OTCUeTa», TO Telepb yJyaliuecs: OyIayT MOJIb30BaThCs pa3BeTBIEHHOM (hOpMoOit ompee-
JICHUSI MOJTYJIS.

3HaHMS yYAIIIXCsI O MOIYJIC MOXKHO ITOBTOPUTB, NCTIONB3Ys 3amaHmst NeNe 363—365.

Ha nepBom ypoxke /utst Tpo0ieMaTU3aIuy MOKHO TTPEIJIOXUTD yYalluMCsl BBITION -
HUTH 3agaHue Ne 366 (2).

JI71s1 TOATOTOBKHY YYAITUXCS K OTKPBITHIO MOXHO MCITOIb30BaTh 3agaHue Ne 366 (1).
Tlocne Toro, Kak Ha aKTyaJau3ally yJallluecs BBITIOJHSAT 3TO 3aJJaHUe, OHU CMOTYT IO~
CTPOMTD CJICAYIONIUIA TIIaH OTKPBITHSI.

1. [lepeuncauTh, KaK1e 3HAaYEHUSI MOXET IMIPUHNUMATD C.

2. J1ns1 Kaxxnoro cirydast pemuTth ypaBHeHue (k = 0).

3. ChopmynrpoBaTh aITOPUTM PELIEHUST YPABHEHUS C MOMIYJIEM.

Ha BropoM ypoke mjis mpobiaeMaTu3aluu Lejaecoo0pa3Ho NPeLIoXNATh yYallluMCs
BBIITOJIHUTG 3aganue Ne 369 (1). BTo ypaBHEHME MOXHO PEILUTD, UCIIONb3Ys OIpeaeiie-
HUE MOAYJIS (TIPY 3TOM yJalluecs: TOHUMAIOT, YTO YEThIPe M3 MOTyYeHHBIX UMW paBeH-
CTBa CBOJISITCS K IBYM) WJIM CBOMCTBO «MOJIYJIU ABYX YMCEJN PaBHbBI, €CJIM 3TH YUCIa PaBHbI
VI TIPOTUBOMOJIOXHBI». B pesysbrarte yJammecs: IpuxoasT K CICAYIONIEMY alTOPUTMY.

1. Haiitu kopHU ypaBHeHuUs ax + b =cx + d.

2. Haiitu KopHu ypaBHeHus ax + b = — (cx + d).

3. B oTBeTe 3anmucath MHOXECTBO HalIEHHBIX KOPHEIA.

ITocie 3TOTO C Y9aIrmuMMCS pa30oupaeTcs pelleHre YpaBHEHU, comepKallux He-
CKOJIBKO MofyJieit (ypaBHeHUsI THIIA TTpeIoKeHHBIX B Ne 373). DToT ajroput™ aocra-
TOYHO CJIOXKEH JJISI CAMOCTOSITEIBHOTO €r0 ITOCTPOCHHSI YUAIIMMUCS U TTI03TOMY €TI0 pe-
KOMEHJIyeTCsI CTPOUTD, UCTIOIB3YSI IIOABOMSIINI TUAJIOT.

[TaTeili mar anropuTMa pelieHus YpaBHEHUSI C MOMYJISIMU, TPEIIOXKEHHOTO
B yU€OHMKE, 3BYYUT CJICOYIOIIMM 00pa30M: YCHAHOBUMb 045 8CeX YUCA08bIX NPOMENCY -
K08, YeMy pasHo 3HaueHue MOOYAsi — CAMOMY bIPANCCHUID, COOePIUCAUeMYCs NO0 3HAKOM
MOOYASL, UAU BBIPANCEHUID, NPOMUBONOAONCHOMY emy. DTO 3aBUCUT OT TOTO, KaKoe 3Ha-
YeHMe MPUHUMAET BhIpaXKeHUE, CTOSIIIEe IO 3HAKOM MOJYJISI Ha JAaHHOM ITPOMEXYTKE
(vcxonst U3 onpeAeIeHUS MOIYJIS).

3Hak (+ uinu — ) 3HaYeHUST BRIPAXKEHMUSI, CTOSIIIIETO TTO/T 3HAKOM MOJIYJIST, Ha KaXKIOM
W3 TTOJTyYeHHBIX ITPOMEXKYTKAX OTIPENEISITCS C YIalIMMUCS Pa3IMIHBIMU crtocobamu. J1st
MEHee MOATOTOBJEHHBIX AeTeil MOXKHO PEKOMEHIOBATh CIIOCO0 MOJICTAaHOBKU HEKOTOPO-
IO 3HAYECHUSI M3 COOTBETCTBYIOIIETO IIPOMEXYTKA B BRIPAXKCHUS, a IJIsT O0JIee TTOATOTOB-
JIEHHBIX JeTel 3HAK OTIPEAETISIETCSI, UCXOMIsI M3 CBOMCTB JIMHEMHOM (PYyHKIIMY — 3HAUYECHUE
BBIPaXKEHUST MEHSIET CBOM 3HaK, IMPOXO0/Is Yepe3 «CBOM HOJb». KakoMy M3 3THX CriocoO0B
OTIATh TIPEANIOYTCHUE PEIlacT YYUTEIb U 3TO PEIIeHUE 3aBUCUT OT YPOBHS IOATOTOBKU
YUEHHNKOB. B mmepBoM citydae yauTe b MOKET TOTIOIHUTD AJITOPUTM, pacIiIidpoBaB ST
11ar ajgroputMa 6osee noapodHo. Hanmpumep, cieayonimm oopa3oM.

+ JInst KaXXImoro YMCIIOBOTO MPOMEXYTKA BBIOMpPaeM HEKOTOPOE IIpH-
HaJIexaliee eMy 3HaueHue IIepeMeHHO1.

» OmpenessieM 3HaK BbIpaXXeHU, coaepKallluxcs Mo 3HAKOM MOIY-
JIsI, TIpY BEIOpaHHOM 3HAYeHUH TTePEMEHHOM.
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* 3amuMceIBaéM HWTOTOBOE YpaBHEHME JJISI KaXKIOTO ITPOMEXYTKa II0
cJIemyIoIIeMy IIPaBUITY.

* Ecim 3HaYeHME BBIpAXKEHMSI, COAEPIKAIIETOCS O 3HAKOM MOMIYJIS,
IIpY BBIOpAaHHOM 3HAYCHUM TIEPEMEHHON MOJIOKUTEIBHO, TO B ypaB-
HEHUM IJII 3TOTO YKMCJIOBOTO IIPOMEXKYTKA 3aIlMChIBaeM YKa3aHHOE
BBIpaxkKeHME 0€3 MOIYJIS.

* Ecim 3HaYeHME BBIpAXKEHMSI, COAEPKAIIETOCS IO 3HAKOM MOIYJIS,
IIpY BEIOpaHHOM 3HAYCHUM IIEPEMEHHON OTpUIIATSIFHO, TO B ypaB-
HEHUM IJISI OTOTO YHMCIOBOTO TIPOMEXKYTKA 3aIMChIBaeM 0€3 MOIYJIS
BBIpaXKCHME, IIPOTUBOIIOJIOXHOE YKa3aHHOMY.

[Ipu opopmiieHUM pelIeHNsT ypaBHEHUs ¢ MOIY/ISIMHU Ha IIare «pacKphITHS» MO-
JIyJieil MOKHO UCIIOIb30BaTh HEe TaOnuIly (Kak mpenjaraeTcsl B yaeOHUKeE), a YMCIOBYIO
npsiMylo. Tak, HaIIpUMep, IIPY PACKPBITUM MOJYJIEH B ypaBHeHUH |x + 3 | +|2x + 5| =4x
MOXHO pa300parh, YeMy OyIeT paBHO 3HAYeHUE KaXKIOTO M3 MOMYJICH Ha MOJy4eHHBIX
MIPOMEXYTKAX, CICAYIOIINM 00pa3oM.

x+3] —_ —=x-3 +_ x+3 +_ x+3
|2x+5| — —2x—5 - =-S5 + 2x +5
Cor _ _3._5 E -
(=00;-3) 30 =3 [~ +o0)

[Tocne dero 3anucarh U PELINTh UCXOQHOE YPAaBHEHUE O€3 3HAKOB MONYJIA I
KaXIO0ro MpoMexXyTKa.

Ipu 3 4 B HEOEII0 MOXHO HE BBIIENSATH TUII YPaBHEHU |ax + b| = |ex + d| B oT-
NEeJIbHBIN, a pelaTh TaKhe YpaBHEHUS 110 OOIIEMY aJITOPUTMY PEIIEHUS] YPABHEHUS C
MOJYJISIMU.

Hnsa dopMupoBaHUsT YMEHUS pelliaTh YPaBHEHMS C MOAYJISIMU B YUeOHUKE IIPeI-
JIOXKEH LIEJIBI CIIEKTP pa3HOOOpa3HbIX 3aJaHU, Cpead HUX U 3aJaHUS MMOBLIIICHHON
CJIOKHOCTH: YpaBHEHMS, CoepKallre 0ojiee TpeX MOIYIeH; ypaBHEHUSI C MOIYJIEM, CO-
JIepXalue mapaMeTp. YUUTeab BEIOMpaeT U3 HUX Te 3aJaHusI, KOTOPBIE 1IeJIeCO00pa3HO
BBIMTOJTHUTh B KOHKPETHOM KJIACCE B COOTBETCTBMM C BO3MOXHOCTSIMU YUYAILLIMXCH.

Ypok. Penienue ypaBHeHui ¢ MOAYISIMA

Hoeoe 3nanue
AJITOpPUTM peLLIEHUS] yPaBHEHMI C MOIYJIEM.
Axmyaauzauus
Tloemopums: onipenelieHre MOMYJIsI, aJITOPUTM PEILICHUS JIMHEMHBIX YPaBHEHMIA.
3aodanue na npobnoe oeiicmeue
Pewnts ypaBHeHue: | kx + b | = c.
Durcauus 3ampyonenus
S He MOTy pellIuTh YpaBHEHHUE C MOMYJIEM.
S He MOTY TOYHO CKa3aTh, YTO MPABUIBHO PELIWI YPaBHEHHUE C MOIYJIEM.
Durcauus npusunst 3ampyoHenus
Her anropurma pelieHus ypaBHEHUI C MOAYJIEM.
Ileav deameavnocmu
[MocTpouTh aIrOPUTM PELLIEHMS YPABHEHUI C MOIYJIEM.
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Imaaon
AJITOpPUTM peLLIEHUS YPABHEHMI C MOLYJIEM

AJIropuT™ pelnieHnsi ypaBHeHus ¢ MoayJem (k = 0)

OnpenenuTs 3HaK ¢

Ja Her

Y

Haittu pemenue ypaBHeHUS

Y kx+b=c

VpaBHeHUe He
UMEET PELICHU N L

Haiiti pemenne ypaBHeHUS
kx+b=—c¢

3amucarb OTBET

YPOK. Pemenne YpaBHEHHUsA C MOAYJIAMHU

OcHoBHbIE cofiepXKAaTeIbHbIE IeH:

1) opMupoBaTh CIOCOOGHOCTH CTPOUTH AJITOPUTMBI Ha TIPUMEPE aJITOPUTMA pe-
IIEHUS YPaBHEHU ¢ HECKOJILKUMU MOIYJISIMH;

2) dhopMUpOBaTh YMEHUE TIPUMEHSIThH aJITOPUTM TIPU PEIIECHUM YpaBHEHUI C He-
CKOJIbKUMM MOJYJISIMU;

3) TpeHUpPOBaTh YMEHUE pellaTh TEKCTOBBIC 3a1a4M.

'Vpok. JIuneiinbie ypapHenus u ux pemenne (PK)

OcHoBHbIE cojiepKaTeIbHbIe HeJIn:

1) opraHu30BaTh CAMOKOHTPOJIb YMEHUSI PeIlaTh JUHEHbBIC YpaBHEHUS U IIPUME-
HSITh aJITOPUTM PEILICHUS JIMHEMHBIX YPAaBHEHMII IPU PEILICHUY 3a/1ay4;

2) TpeHUpPOBaTh YMEHUE JOKA3bIBaTh OOLLIME YTBEPXKAESHUS.

Hoeoe 3nanue

AJITOPUTM pelieHUsT ypaBHEHMI ¢ HECKOJIbKUMU MOIYJISIMU.

Axmyaauzauus

[loemopums: omnipenienieHUe MOIYJIS, aJlTOPUTM pEIIeHUS JIMHEHHBIX YPaBHEHUN,
JITOPUTM PELIcHUST YPaBHEHUS C MOIYJIEM.

3aodanue na npobroe deiicmeue

Pewuth ypaBHeHue: | x + 12| =|x — 10].

Durcauus 3ampyoHeHus

41 He Mory pelnTh ypaBHEHUE C IBYMST MOIYJISIMM.

41 He MoTy TOYHO CKa3aTh, YTO MTPABWJILHO PEINJI ypaBHEHWE C IBYMS MOIYJISIMMU.

Durcauus npusunst 3ampyoHenus

Her anropurma pelieHus ypaBHeHUH HECKOJBKUMU MOIYJISIMU.

Ileab deameavnocmu

[TocTpouTh ANITOPUTM pelIeHUST ypaBHEHM ¢ HECKOJIbKUMU MOIYJISIMU.
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Imaaon

[98)

11

AJITOpUTM pemeHns ypaBHEHHI ¢ HECKOJIbKHMH MO XY ISIMH

. Haxonum B YPaBHCHUU BCC BbIPAXECHMA, COACPXKAIIUECS I1OJ 3HAKOM

MOJIYJISL.

. IlpupaBHMBaeM Kaxmoe U3 3TUX BBIPAXKEHUM K HYJIO M HaXOIUM

KOPHMU TTOJTyYeHHBIX ypaBHEHUHA.

. HaiineHHbIe KOpHU ypaBHEHMIA OTMEYaeM Ha YK CJI0BO MPSIMOA.
. BoeinmuceiBaeM HerepeceKkalolyecs: MpoMeXyTKU, Ha KOTOpble pa3-

o YHCJIOBYIO ITPAMYIO HalileHHbIE KOpHH ypaBHeHHﬁ.

. ITpoBepsieM, 4TO 0OBEAMHEHHUEM BCEX TOJYUMBIINXCS IIPOMEKYTKOB

ABJIACTCA BCA YMUCJIOBad 1mpdamad.

. g Xaxxmoro 4MciIoBOTO MPOMEXKYTKa BHIOMpaeM HEKOTOpOe IpH-

Hajiexaumee €My 3HAa4YCHHEC HepCMCHHOﬁ.

. OnpenensieM 3HaK BHIPAXKEHU, COIEPKAIIIXCS IO 3HAKOM MOIYJIS,

MPY BEIOPAHHOM 3HAYEHUH TTEPEMEHHOIA.

. 3amuchIBaeM HMTOTOBOE YPaBHCHHUC JIA KaXXJI0Iro IIPOMECXKYTKa I1I0

cJenyoiieMy ImpaBuy.

Ecnu 3HaYeHMe BEIpaXXeHUS, COMepKaIIeTrocs Mo 3HAKOM MOMIYJIS,
IIpY BBIOpAaHHOM 3HAYeHUM IIEPEMEHHOM IOJIOKUTEIBHO, TO B ypaB-
HEHWUM [JI1 3TOTO YKCJIOBOTO MPOMEXYTKA 3aITMCBIBaeM YKa3aHHOE
BBIpaXKeHME 0€3 MOIYJIS.

Ecnu 3HaueHue BbIpaXkeHUs, CoaepKallerocs moj 3HakoM MOMYJIS,
IIpY BEIOPAaHHOM 3HAYeHUM TTEPEMEHHOM OTPUIIATEIBHO, TO B ypaB-
HEHUM TSI OTOTO YMCIOBOTO TIPOMEXYTKA 3aIlMChIBaeM 0€3 MOIYJIs
BBIpakeHME, IPOTUBOIIOJIOXHOE YKa3aHHOMY.

. Peluaem ypaBHeHue 1151 KaX10T0 YMCIOBOIO MPOMEXKYTKA.
. [IpoBepsieM, UTO MOTyYEHHBIE KOPHU MTPUHAIIEXAT YUCIIOBOMY PO~

MCXYTKY, IJId KOTOPOT'O OBLJIO 3aIMCaHO YpaBHCHMUC.
B oTBeTe 3anmucbiBaeM MHOXKECTBO BCEX ITOJIYYMBIIMXCA KOpHCfI.

Ypok. Pemenne ypasuennsi ¢ moxyisimu (PT)

OcHoBHbIE cojiepKaTeIbHbIE HeJIn:

1) TpeHUPOBATh YMEHUE PeIIaTh YPaBHEHUS C MOIYJISIMU;
2) TpEHUPOBATh yMEHUE pellaTh TEKCTOBbIE 3a1a4M.
PaccMoTpuM perieHre HEKOTOPBIX 3adaHMA.

Ne 363

a) A(3), B(8); B) A(3), B(—8);
OA=3;0B=2§; 0OA=3; 0B=8§;

6) A(=3), B(8); r) A(=3), B(-38)
OA=3;0B=2§; OA=3;0B=28

Ne 364

a)|=5|+|-7|=12; e)|8,1]:|-3|=2,7;

0) —|4,2|+]3,6]=0,6; x)|—=1,1|-|=5]:11=0,5;
B)—|1,8|—|=-3|+|-1,5|=-3,3; 3)3,9:|-1,3]"14,1|=12,3;
r|-3,2|12|=6,4; n)|-7,6|"1-7]:|-1,9|=28.
Ne 365

a)|x[=5; )| —1]=-34; x) —|0,5¢[=0;
Omeem: {—5; 5}. Omeem: &. Omeem: {0}.



6)|y|=—4
Omeem: &
B)|—z[=2,1;
Omeem: {—2,1; 2,1}.
Ne 366
a)|x—4]|=2;
x—4=2; x—4=
x=2+4;, x=-2
x=6 x=2
Omeem: {6; 2}.

Ne 367
r)|3+2a|=-4;
Omeem: {D}.

e) —|—6b—4|=3;
| —6b—4|=-3
Omeem: &.

b

n)|2a|=0; 3) —d|=-T7;

Omeem: {0} Omeem: {—7; 7}

e)|=3b|=0;

Omeem: {0}.

0)|2x+9|=—1; B)| -3 —6x|=0;
-2; Omeem: . -3 —-6x=0;
+4; —6x=13;

x=-0,5
Omeem: {—0,5}.

m) —|3¢—18]|=0;

|3¢—18|=0;

3¢c—18=0;

3c=18;

c=6

Omeem: {6}.

X) |u+6—4u|=3

u+6—4u=3; u+6—4u=-3;

—3u=3-06; —3u=-3-06;

—3u=-3; —3u=-9;

u=-=-3:(=-3); u=-9:(=-3);

u=1, u=73

Omeem: {1; 3}.

3) —| =3 —-9d+ 11|=12;
|3 -9d+ 11|=—12;

n) —|6k—2+7k+1—-3k|=-7,
|6k—2+7k+1-3k|=17,

Omeem: &. |10k —1|=7,

10k—1=17; 10k—1=-7;
10k =8; 10k = —6;
z=0,8 z=-0,6
Omeem: {—0,6; 0,8}.

Ne 369

6)|y—8[=[4-yl

y—8=0 4-—-y=0

y=238 y=4

4 8

(—00; 4] (4; 8] (8;+ )

0 € (—o0; 4] 5€(4; 8] 9¢€(8; + )

—G-8)=4—y -G-8 =—(4-y)  y-8=—(4—)

—y+8=4—y —y+8=—4+y y—8=—4+y

—y+y=4-38 —y—y=—4-8 y—y=—4+8

0-y=-4 —2y=-12 0-y=4

Her pemenus y=6 Her pemenus

6 €(4; 8]

Omeem: {6}

B)[2+9|=—[z+3];

Omeem: &
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r)—|s+5|=|-s—5];
Omeem: &

n) =13 r|==|r-6l;

|3—r|=[r-6}
3—r=0;r—6=0;
r=3;, r=6
3 6
0€(—o0;3] 4€(3;6] 7 € (6; + 0)

1) (—=90;3]:3—r>0;r—6<0
2)(3;6]:3—r<0;r—6<0
3)(6;+00):3—r<0;r—6>0

)3—r=6-r 2Dr—3=6-—r, 3)r—3=r-6;
D3—r=6-r, ) r—3=6-r, 3)r—3=r—6;
—r+r=6-23; rtr=6+3; r—r=—6+3;
0-r=3; 2r=09; 0-r=-3;
Hert pemieHus r=4,5 Hert pemenus
4,5€(3;6]
Omeem: {4,5}
e)|15—¢t|=|t—15|;
15—¢t=0 t—15=0 | _
t=15 t=15 ' g
15
(=005 15] (155 + o0)
0 € (—o0; 15] 20 € (15; + o0)
15—t=—(t—15); —(15-0=15-1,
15—t=—1t+15; —15+=15-1
0-r=0; 2t = 30;
JIroboe uncio t=15;
Omeem: 11060€ YUCIIO
X) |[4a—5|=|3a+6];
4a—-5=0 3a+6=0
4a=5 3a=—6 i i >
a=1,25 a=-2
-2 1,25

(—00; 2] (=25 1,25] (1,25; + o0)
—3 € (—o0; 2] 0€(=2;1,25] 2 €(1,25; + 00)
—(4a—5)=—Ba+06) —(4a—-5=3a+6 4a—5=3a+6
—4a+5=-3a—-6 —4a+5=3a+6 4a—-5=3a+6
—4a+3a=-5-6 —4a—-3a=-5+6 4a—3a=5+6
—a=—11 —Ta=1 a=11

1
a=11 a=—
11 € (—o0; 2] —% €(=2;1,25] 11 € (1,25; + o)

Omeem: {— % -1,25)

Ne 372
a) ITycTb x omHO yKcio, Torna BTopoe unciio x + 8. [1o yciaoBuio yacTHOE yuces
paBHO 2:
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X . x+8 _
x+ 8 =2 X =2
x=2(x+38); x+ 8 =2x;
x=2x+16; x—2x=-8;
x—2x=16; —x=-8;
—x=16; x=28;
x=-16
—16; -8 8; 16

Omeem: UCKOMBIe uynciaa —16 u —8 wiu 8 u 16.

r) ITycTh X 0mHO 4Kciio, TOrAa BTopoe unciio x + 5. I1o ycaoBHiO MOAYJTb OMHOTO U3

ATHUX YKMCEJ paBeH MOIYJIIO IPYToro:

|x|=[x+5];
x=0; x+5=0
x=-5

j —

-5 0
—6 € (—o0; —3] —1€(-5;0] 1 € (0; + c0)
1) (—o0; =5] x < 0; x+5<0
2) (=5;0]x<0; x+5>0
3) (0; + 00) x> 0; x+5>0
1) —x=—(x+)5); 2)—x=x+5; Ix=x+5;
1) x=—x-75; 2)—x=x+5; Ix=x+5;
0-x=-5; —2x=15; 0-x=35;
HET pelleHUs x=-2,5 HET pelleHus
—2,5¢€(=5;0]

Omeem: UCKOMBIE yncia — 2,5.

Ne 373
Nip—6|—|[p—4|=5;
p—6=0;, p—4=0;

p=6; p=4

I I >

4 6
(005 4],  (4;6];
1) 0 € (—o0; 4[; 2) Se(4;6];
—(p—6)+p—4=35; —(p—6)—(p—4)=5;
—pt6+tp—4=3; —pt6—pt+4=75;
p-0=5-2; —-p=5—-10;
p-0=3; —p=-75;
Hert pemenus p=>35

5€(4;6]

Omeem: {5}
n|7—-ql+lqg—6|=4
7—q=0;, ¢g—6=0;
q=17, q=6;

I I >

6 7
(=00; 6]; (6;71; (7; + o)
1) 0 € (—o0; 6]; 2)6,5€(6;7]; 3)8 € (7;+ o)
7T—q—(q—6)=4 T—q+tq—6=4 —(7T—q)+q—-6=4
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7T—q—q+6=4
—29=4-13;
—29=-9;
qg=4,5

4,5 € (—0; 6]
OrtBerT: {4,5; 8,5}

e)—|4+tr|—|r+11|=17,

—T+g+qg—6=4;
2q =4+ 13;

2q =17,

q=28,5
8,5€(7;+ o)

CYMMa JABYX HCOTPULATCIbHBIX YUCET — YMUCJIO HCOTPULIATCIILHOC.

[4+r|+|r+11]|=-17;
Omeem: &.
X)|9—s|—|11—s|=10;
9—s5=0; 11—-5=0;
s=9; s=11;
j —
9 11
(=05 9];
1) 0 € (—o0; 9[;

9—s5—(11—-s)=10;
9—s—11+s5=10;

s-0=10+2;
s-0=12;
Hert pemienus
Omeem: &.
3) |8+ 1] —|4—1]|=—6;
8§+1r=0;, 4—¢t=0;
=-38; 1=4;

: —

-8 4

(=005 =8;
1) =9 € (—00; 8];

—8+0—(4—1=-6;
—8—t—4+1t=-06;
t-0=-6+12;
t-0=06;

Hert pemenus

Omeem: {—5}.

Ne 375

(9; 111,
2)10 € (9; 11];

—9-s5)—(11—-5)=10
-9+s—11+s=10;

2s =10 + 20;
2s = 30;
s=15
15€(9; 11]

(—8; 41,
2) 0 € (=8;4[;

8+1—(4—1)=—6;

§+t—4+1t=—-6;

2t=—6—4;
2t=-10;
t=-5
—5€(—8;4]

3)|2y—4|+4=3—|Ty+13];

|2y —4|+|Ty+13|=3—4;
[2y—4|+|Ty+13]=—1;

(115 + o0)

3) 12 € (11; + o)
—(9—s5)+11—-5=10;
-9+s+11—-s=10;
s-0=10-2;

s-0=28;

Hert pemieHus

(4; + o0)
3)5€(4;+ o)
8+rt+4—t=-6;
t-0=—-6-12;
t-0=-18;

Her pemeHus

CYMMa HCOTPULATCIbHBIX YUCET — YMUCJIO HCOTPULIATCILHOC.

Omeem: &

n)[4z—-3[=7=2—]2+z2];

|4z =3[+ |2+ z|=2+7;
|4z -3 [+[2+2[=9;

47—-3=0; 2+z=0;
4z=13; 7=-2
z=0,75



-2 0,75

Y

(=005 =2]; (=2;0,75]; (0,755 + o)

1) =3 € (—o0; —2]; 2) 0 € (=2;0,75]; 3) 1€(0,75; + o)
—(4z-3)—-2+t2=9; —(4z-3)+(Q2+2)=9; 47—-3+2+7z=9;
—4z+3-2—-27=09; —4z+3+2+7=09; 5z=9+1;
—5z=9—-1; -3z=9-75; 5z=10;

—5z=38; —3z=4; =2

7=—1,6: z=—l%; 2€(0,75; + o)
~1,6 ¢ (—00; 21; —157€(=2;0,75]

Omeem: {—1 ; 2}.

K)3—|3-7t|=4—|5—1;
—|3-7t|+|5—t=4-3;
—|3=7t|+|5-t]=1;
3-7t=0; 5-—-r=0;
7t=3; t=5;

_3.
=735
I I >
3
7 5
(—o0s3; (; Sl; (5; + )
1) 0e(—00; 2)1€(;5] 3) 6 €(5; + )
-B-7H+(B-H=1, 3—Tt+5—-t=1; 3—-7t—-5-0=1;
3+T7t+5-1t=1; —8tr=1-28; 3—Tt—5+1t=1;
6r=1-2; —8t=-7; —6r=1+2;
- 1. — 1. fr— 2.
6t=—1; 1= 61 = 3;
J— L. = .
1=—¢ t=-0,5;
1o o3 T (3. 4. _ )
_6 E( OO! 7 b 8 E( ’5]5 0)5¢(57+m)
1.7
Omeem: { 63

m|2a—-5|+7=|a+8|+4;
[2a—5|—|a+8|=4-17,
[2a—5|—|a+8|=-3;
20—5=0; a+8=0;
2a=5; a=-8

a= 2,5I .
T T >
-8 2,5
(—00;-8]; (—8;2,5]; (2,5; + o0)
1) =9 € (—00;-8]; 2) 0€(-8;2,5]; 3)3€(2,5, + )

—2a-5)+a+8=-3; —2a—-5)—(@@+8)=-3; 2a—-5-—(a+8)=-3;
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—2a+5+a+8=-3; —2a+5—a—8=-3;

—a=-3-13; —3a=-3+3;
—a=—16; —3a=0;
a=16; a=0;

16 ¢ (—00;—8]; 0€(-8;2,5];

Omeem: {0; 10}.
M)|6b—4|—-2=3+|2b+9];
|6b—4|—]2b+9|=3+2;
|6b—4|—[2b+9|=5;

6b—4=0;, 2b+9=0;
6b = 4; 2b = —9;
b= b=—4,5;
——t—>
2
—4,5 :
(—00; —4,5]; (—4.,5; %];

1) =5 € (—00;—4,5];

—(6b—4)+2b+9=75;
—6b+4+2b+9=>5;

2) 0 (—4,5:31;

—4b=5—13; —8h=5+S5;
—4p=-8; —8b=10;

b=12 b=—1,25;

2¢ (—00;—4,5]; —1,25¢ (_4,5;%];

Omeem: {—1,25; 4,5}.

Ne 378
6)|ly—=5|—ly+1[+]y—4|=-2;
y—5=0; y+1=0;, y—4=0;
y=35; y=-1, y=4

L

|
-1 4 5
(=005 —1]; (=1;4]; (4;5]; (5; + 0);
1) —2€(—00; —1];
= +y+t1l—(y—4)=-2;
—y+5+y+1l—y+4=-2;
—y=-2-10;
—y=-12;
y=12
12 ¢ (—o0; —11;
2)0€(—1;4];
=5 -0+t)-(-4)=-2
—y+5—y—-1l—-y+4=-2;
—3y=-2-8;
—3y=—10;
y=3
3 e(=1;4];

I >

—(6b—4)—(Q2b+9)=5
—6b+4-2b-9=5;

2a—5—a—-8=-3;

a=-3+13;

a=10;

10 € (2,5; + o)
(34 +00)

3)16(%;+oo)

6b—4—(2b+9)=5;
6b—4—-2b-9=5;
4b=15+13;
4b = 18;

b=4,5;

4,5€ (5 +00)



3)4,5¢ (4;5);
(=35 -+ 1) ty—4=-2
—y+5—y—l+y—d=-2;
—y==2

y=12

2¢ 451

4) 6 € (5; + ©0);
y=5-@+1)+y—4=-2;
y—5—y—1+y—4=-2;
y=-2+10;

y=38;

8 € (5; + 00);

Omeem: {3 ; 8}.
B)|[z+4|—|z—6]—|z+9]=5;
z+4=0; z—-6=0; z+9=0;
=—4 =6 z=-9

Y

-9 4 6
(—00;-9]; (—9; —41; (—4; 6];
1) —10 € (—00;-9]; 2) —=5€(=9; —4]; 3) 0 €(—4;6];
—(z+4)+7—6+7+9=5; —g+4)+7—-6—(+9)=5;z+4+7—-6—(z+9)=5;
(6 + 00);
4)7 € (6 + );

1t4-(-6)—(zt9=5

)—z—4+2—-6+z+9=5; 2)¢—4+7—6—-2-9=5;3)z+4+7—-6—-7-9=

4)z+4—-z+6—-27-9=5

7=5+1; —7=5+19; 2=5+11; =5-1;
7=6; —z=24; z=16; z2=4;
7=-24;

6¢(—00;-9]; —24¢(-9;-4]; 16¢(-4;,6]; 4¢(6+ ),
Omeem: &.

NDla—15|+|a—21|+|a+19|=-7,;

CyMMa HeOTpHILATEIbHBIX YKCENT — YMCIIO HEOTPUIATEIbLHOE.
Omeem: &.

m|b+7|—|11—-b|=|b+4|-6;
[b+T7|—|11—b|—|b+4|=—6;

b+7=0; 11-5b=0; b+4=0;

b=-7, b=11; b= -4,

——t——

-7 -4 11
(—00;=T7I; (=75 —4];
1) -8 € (—o0;-T7]; 2) =5€(=7; 4]
—(bt+t7)—(11=b)+b+4=-6; b+7—(11—-b)+b+4=-6;
—b—T—11+b+b+4=—-6; b+7—11+b+b+4=-6;
b=—-6+14; 3b = —6;
b=28; b=-2;
(—4; 11]; (11 + o0);
3)0€(—4; 11]; 4)12 —€ (11 + 00);
b+7—(11-b)—(b+4)=-6; b+7+11—b—(b+4)=-6;
b+7—-11+b—b—-4=-6; b+7+11—-b—-b—4=-6;
b= —6; —b=—-6-14;

5;
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—b=-20;

b=120;

8 ¢ (—00;—T7]; —2¢(=7;-4]; —6¢€(—4; 11]; 20 € (11 +o0);
Omeem: {—6; 20}
e)|lc—12|=4—|c—2|+|c—-3]|
le—12|+]|c=2|—=|c—=3|=4;
c—12=0; ¢—2=0; ¢c—3=0;
c=12; c=2; c=3;

—

2 3 12
(=005 2]; (2; 33 (35 12]; (125 + 00);
1)0e(—20;2]; 2)2,5€(2;3]; 3)4€(3;12]; 4)13€(12; + o0);
1)—(c—12)—(c—2)+tc—-3=4 2)—(c—12)+c—2+c—-3=4
—c+12—c+2+c—-3=4; —c+12+c—-2+c—-3=4;
—c=4—-11; c=4-7,;
—c=-7, c=-3;
c=17
3)—(c—=12)+c—-2—(c—3)=4; He—12+c—-2—-(c—-3)=4,
—c+12+c—-2—-c+3=4 c—12+c—2—-c+3=4
—c=4-13; c=4-11;
—c=—11; c=-7;
c=11
7¢ (=05 2]; =3¢(2;3]; 1Te@3512];  —7¢(12; + 00);
Omeem: {11}.
Ne 382 (a)

a)|x+4|+|x—1]|+|[x+2|+|x-2]|=3;
x+4=0; x—1=0; x+2=0; x—2=0;
x=—4; x=1; x=-2; x=2;

1) (=005 —4]; =5 € (—00; —4];
—x+4)—(x—-1D—(x+2)—(x—2)=3;
—xXx—4—-x+1—-x—-2—-x+2=3;
—4x=3+3;

—4x = 6;

x=-1,5

—1,5 ¢ (—00; —4];

2) (-4 -2f; -3 e (-4 -2];
x+4—-(x—1)—-x+2)—(x—2)=3;
x+4—-x+1—-x—-2—x+2=3;

—2x=3-35;
—2x=-72;
x=1

1 ¢(—4; -2];

) (=2 10e (=25 1]
x+t4—(x—D+x+2—-(x—-2)=3;
x+4—x+1+x+2—-x+2=3;
0-x=3-9;

0-x=-6;

Her pemenust



4) (1;2]; 1,5 € (15 2];

x+t4+x—-1+x+2-(x—-2)=3;
x+t4+x—-1+x+2—-x+2=3;

x=3-7,

2x = —4;

x=-2

—2¢(1;2];

5) (25 +00);3€(2; + o0);

x+4+x—1+x+2+x—-2=3;

4x=3-3;

4x = 0;

x=0

0¢(2; + o0);

Omeem: &.

Ne 387 (B, €)

B)—5<x<6; 2<y<9 e)|x|<5; |y]>3
v —S5<x<5 y<=3;y>3

—

= I

T
AN
|

L

=

Ne 389 (a, B, 1)

a)ya®—2ab+ = (a>)?—2-a* b+ (b)>*=(a’ - b)%

B) 49x* — 25y° = (7x%)? — (5°)* = (7x* — 5y3)(7x? + 5)°);

n) n®—6n’p + 12np* —8p*=(n)*—3-n2-2p+3-n-(2p)*— (2p)* = (n— 2p)°.
Ne 391

a)

3]

; L # {waeTh) npoeimder ja | y
1 1 I3 1

I e R

Crroer ol oorses exarts 3 g 45 yun
G}

1360 - 10 =600 {EM) Bech OyTE
21600 ; 8 = T3 {EM/Y) HOREN CHOTH

375 —60= 15 (rai)

2)

Ne 394 (n, e, XK, 3)

o |da—12|=17, e)|9+2b|=2;

4a—12=17; 4a — 12 =-T, 9+2b=2; 9+2b=-2;
4a=12+17; 4a=12 -7, 2b=2-09; 2b=-2-09;
4a=19; 4a =5; 2b=-T7; 2b=—11;
a=4,75 a=1,25 =-3,5 =-535
Omeem: {1,25; 4,75} Omeem: {—5,5; —3,5}
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X)|3¢c—6c+3|=-5; 3)|5d +2d—4—6d|=3.

Omeem: & . d—4=13; d—4=-3;
d=3+4; d=-3+4;
d=17,; d=1;
Omeem: {1; T}.

Ne 396

a)|x+7|=[x-9];
x+7=0; x-—-9=0;
x=-7; x=9

! ! >
| | -

-7 9
(=005 =T71; (=7;91; (9; + )
1) — 8 € (—o0; —7] 2)0€(—7;9] 3) 10 € (9; + o0)
—(x+7)=—(x-9); x+7=—x-9); x+7=x-09;
—x—-7=—x+109; x+7=—x+9; x—x=-9-7;
—x+x=9+7; x+x=9-7; 0-x=-16;
0-x=16 2x=2; Her perenus
Hert pemieHus x=1
1€(=7;9]
Omeem: {1}.
6)[y—5|=]11-y];
y—5=0; 11—y=0;
y=15; y=11
I —>
5 11
(=005 5]; (5; 11]; (115 + o0)
1) 0 € (—o0; 5] 2)6€(5;11] 3) 12 € (11; + o0)
—@=5=1l-y; y=5=1l-y y=5=—(11-y);
—y+5=11—-y; y+ty=11+35; y—5=—11+y;
—y+ty=11-35; 2y = 16; y—y=-11+5;
0-y=6 y=238; 0-y=-6
Hert pemieHus 8 (5;11] Hert pemenus
Omeem: {8}
B)[z+3]=—z+12];
Omeem: &
r) |5a—1|=|—-4a+08];
5a—1=0; —4a+ 0,8 =0;
S5a=1; —4a = —0,8;
a=0,2; a=0,2
| >
0,2 g
(=005 0,2]; (0,2; + o)
1) 0 e (— 00;0,2] 2) 1€ (0,2; + c0)
—Ba—-1)=—4a+0.8; 5a—1=4a-0,8;
—5a+1=-4a+0,8; 5 —4a=-0,8+1;
—Sa+4a=-1+0.8; a=0,2;
—a=-0,2
a=0,2
0,2 € (—90;0,2] 0,2 ¢ (0,2; +00)
Otsert: {0,2}
o) —|9—18|= — |16 —-8b| <= |95 —18|= |16 — 8b|;
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9b — 18 =0; 16 + 8b=0;
9 = 18; 16 =—8b;
b=2; b=-2
: —
-2 2
(—00; =2]; (=2;2] (25 + 00)
1) -5€ (— o0;— 2] 2) 1 e (—2;2] 3) S5e€ (2;+0)
—9b+ 18 = 16 — 8b; —9b+ 18 = 16 — 8b; 9 — 18 = —16 + 8b;
9 +8b = 16—18; 9 +8b = 16—18; 9 —8bh = —16+ 18
—b = —2; —b = -2 b= 2
b=2 b=2
2¢ (—oo; 2] 2e (—2;2] 2¢ (2; + )
Ortser: {2}
e)|8c+2—4c|=|5+3c+4]
[4c+2|=|9 + 3c]|;
4c+2=0; 3¢+9=0;
4e=-2; 3c=-09;
c=-0,5; c=-3
| —
-3 -0,5
(=005 =3]; (=3;-0,5]; (=0,5; + o0)
1) —4 € (—00;-3] 2) —1e (-3;-0,9] 3) 0 e (—0,5; + o)
—(4c+2)=—Bc+9); —(4c+2)=3c+09; 4¢+2=3c+09;
—4c—-2=-3¢c-09; —4c—2=3¢c+09; 4¢c—3¢c=9-2;
—4c+3c=-9+2; —4¢c—3c=9+2; c=17;
—c=-7 —Tc=17; 7 —(=0,5; + o0)
c=17 c=-—1
Te (—o0;—3] —1e (-3;-0,5]
Otser: {—1; 7}
Ne 402
a) IlycTtb x ogHO uKci0, Torma Bropoe uucio x + 21. [1o ycioBuio yacTHOe yncen
paBHO &:
X — 0. x+21 _
x+21 =8 X =8
x=8(x+ 21); x+ 21 =28x;
x=8x+ 168; x—8x=-2I;
x— 8x=168; —Tx=-=21;
—Tx=168; x=3;
x=-24
—24; -3 3;24

Omeem: uckoMble uncia —24 u — 3 wim 3 u 24.

0) ITyctb x mepBoe umncio, x + 10 — Bropoe uncno. [1o ycaoBuio cymma ux Moaysei

paBHa 16:
|x|+|x+10]| = 16;
x=0; x+10=0;

x=-10;

(—o0; —10]; (=105 01,

(0; + )
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1) — 11 € (—o0; —10]; 2) —1€(—10;0]; 3) 1€ (0; + o0)

—x — (x+10) = 16; —x+x+10=16; x+x+10=16;
—x —x—10=16; 0-x=16—10; 2x = 16— 10;
—2x=16 + 10; 0-x=6; 2x = 6;

—2x =26; Hert pemenmst x=3

x=-13

—13 € (—o0; —10] 3€(0; + o0)
—13u—-3 3ul3

Omeem: nckoMble uncia — 13 u — 3; 3 m 13.

Ne 411 (a)

3 I -2 1
— = = —— = — [%ACTh ) BROOaHACTCA 33 | o
1z 2 2.5 30

I | 24 —2—3

§

Hl-———=—=——— [MACTE ) DCTAHETCR CUCHATE
12 & 24 24
| .3 .5 5
3 —'} L = ||1'| J” = 'I; i =q—- =2__'11-|'i}
s 24 4 4 4

Omeem: TieKaphb NOKEH paboTarh 23 4 45 MuH.

Ne 414*

Tax kak Bce AT Cbed, M0 KpaitHell Mepe, 10 3 MUPOXKHBIX, TO HA JOJI0 MAIbYU-
KOB €llIe OCTaJIOCh

44—-12-3=8.

Taxk KaK MaJbUUKU CHEIU MO 4 MUPOKHBIX, TO MAJIBUUKOB ObLIO 8. A 3HAYMUT, Je-

BOYEK OBLIO
12 -8 =4.

Ne 415*

Ecnu Bans u [ets cvenu BMecte 35 koHpet, To Kons u Muia chenu Bmecte 20
koH(peT (55 — 35 = 20). [1pu aToM Muiiia cben koHdeT Oosbiie Bcex, a Kosst chen xoTst
OBl OmHY KOH(eTy. 3HauuT, MuIlla He MOT CheCThb Oosiee 19 KoHbeT. 3HAYNT, KaXKIbIi 13
nByx MasbunkoB (Baus u [letst) chen meHee 19 KoHbET. DTO BOZBMOXHO TOJBKO, €CIIN
OIVH U3 HUX cbenl 18 KoHder, a npyroit 17 koHpeT, nHaYe KTo-HUOYAh (Min Bans unm
[Terst) chect 19 kKoHbeT win 6oJee, YTO HEBO3ZMOXKHO.

Omeem: Koist cwen oqHy KOHOETY.

I1. 6.1.3. PENIEHWE AMHEMHBIX YPABHEHWH B IIEABIX YMCAAX*

Oco0eHHOCTH U3YYeHHUsA Y4EOHOr0 COMePKAHUS

ConepkaHue JaHHOTO ITyHKTa He SIBsIeTCs 00s13aTeIbHBIM TSI U3YYeHMS TIpU 3 4
anreopsl B Henemo. Ero usyyeHue MoxeT ObITh BHIHECEHO yUUTeeM Ha (haKyabTaTUB-
Hble 3aHITUs. B pe3ynbraTe yyaiuecs: To3HaKOMSTCS CO CITIOCOOOM peleHusT AModaH-
TOBBIX YPABHEHUN C IByMS HEU3BECTHBIMU.

VYyaiuecs yxe ¢ 5 Kjlacca 3HaKOMBI CO CIIOCOOOM Tepedopa Mpu pelieHuH ypaB-
HeHMi. OHU MCITOIB3YIOT €ro HapsiAy C METOIOM Mpod U OLIMOOK AJIsl ypaBHEHMH, all-
TOPUTM pPEIIeHUST KOTOPBIX UM MOKa HEU3BECTeH. B TaHHOM MyHKTE 3TOT METOH YyTOY-
HsieTcs M ohOpMIISIETCS B BUZIE aJlTOPUTMA.

B naHHOM nyHKTE y4yaluecsi UMeIOT BO3MOXHOCTb ITO3HAKOMUTBCS C APYTUM all-
TOPUTMOM TIOMCKa 1IEJIbIX PElIeHU JUHEHHBIX YpaBHEHUI BUIa ax + by = ¢ — ¢ uc-
noab3oBaHueM noHsaTuss HOJI.

VYyaiuecs: UCOJIb3YIOT HOBbIE aJITOPUTMBI JJIS1 PEIIEHUST TEKCTOBBIX 3a1ay.
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§ 2. JMHENHBIE HEPABEHCTBA
I1. 6.2.1. AMHEWHBIE HEPABEHCTBA U UX PEIIIEHUE

OcHOBHbBIE COAeprKaTeAbHbIE IIEAN:

1) popmupoBamp nonsamuA: AuUHellHOe HepaBeH-
CIMBO, peuleHue AUHEUHOTro0 HepaBEHCMBA,

2) ¢popmupoBamb cnocobHOoCmMb CmMpoumb AATO-
pummbl HQ NpUMepe aAropumma peuleHus AuHel-
HOro HepaBeHCMBQ,

3) popmupoBampb ymenue NPpUMeHAmMb AATOPUIMM
npu pewleHuU HePpABEHCMB,

4) mpeHupoBamb yMeHUe pewamb MEKCMOBblE
3agauu.

Oco0eHHOCTH H3YYeHHs YIeOHOTO0 ComepKAHUS

Panee yyaiuecst yxe pelaiu IpocTeiiliiie HepaBeHCTBa, M300paxast X pelleHue
Ha YMCJIOBOM IpsIMOii. B TaHHOM ITyHKTe yJalirecsl yTOYHSIOT UMEIOLIMeCcs y HUX 3Ha-
HUSI 0 HEpaBEHCTBAaX (YTO TaKOE HEPaBEHCTBO, PEllIeHUE HEPABEHCTBA, YTO 3HAYMT pe-
LIXUTh HEPABEHCTBO). 3/1€Ch XK€ BBOAMTCS IMIOHITUE CTPOTOro X HECTPOro HEPaBEHCTBA.

3HAKOMSICh C KYCOYHO-JTMHEMHBIMU (DYHKIIMSIMM CEMUKIIACCHUKY paccMaTpuBa-
JIA pa3JIMYHbIC YMCIOBBIC IIPOMEXKYTKM, UX Ha3BaHMS, 0003HAUEHMS M TEOMETPUYECKOE
MpeACTaBIeHUE Ha YMCIOBOM TpsiMoii. [1oaToMy Mpu M3ydeHMHU AAHHOIO MyHKTa OHU
TOJIBKO MOBTOPSIOT TaKME M3 YMCIIOBBIX IIPOMEXKYTKOB, KaK OTKPBITHI M 3aMKHYThIA
JIy4YM, a TAKKE 3HAKOMSTCSI C IIPOMEXYTKOM BHa (—00 ; +00 ),

Vyaiuecs: 3HaKOMSITCS C OIpeieSIeHUEM paBHOCWIbHBIX HEPaBEeHCTB, PABHOCHUJIb-
HBIX TIpeoOpa30BaHMil HEPABEHCTB, 3HAKOMSTCS C IIpaBUIaMU PaBHOCWIBHBIX ITPE0O0-
pa3oBaHUil HEPABEHCTB. DTU 3HAHUSI PEKOMEH/IYETCSI BBECTU Ha 3Talle aKTyajau3alu,
JUISI 9TOTO MOXHO MCIT0JIb30BaTh 3agaHus NeNe 455 — 466.

B 3TOM ke myHKTe y4yaluecss 3HaKOMSITCS C IMIOHSITUEM JIMHEMHOTO HepaBEeHCTBA
C OJHHMM HEU3BECTHBIM. DTO OIpeAeecHUe PEKOMEHIyeTCs C(hOpMYJIMPOBaATh C yJalllk-
MMCS Ha 9Tale aKTyaau3alyu, 1 4eT0 MOXHO MCIIOJIb30BaTh 3ananue Ne 469 (1).

[Ipu u3yyeHUU JaHHOIO MYHKTA CEMUKIACCHUKU CTPOSIT aJITOPUTM PELICHUS JIv-
HEIHOIro HepaBeHCTBA C OJAHUM HEU3BECTHBIM. 151 mpobieMaTu3al MOXKHO IIpe.-
JIOXKUTD YJaIlluMCS PelInTh JIMHEWHbIE HEPpaBeHCTBA, 3allCaHHbIe B O0IIIEM BUIIE, BOC-
MOJIb30BaBIIKUCh 3anaHueM Ne 469 (2). [1s mpoBeieHKs aHAJIOTMU C JIMHEHHBIMM ypaB-
HEHUSAMU MOXHO 3aIliCcaTh HEPABEHCTBA B IPYTOM BUJIE, @ UMEHHO:

Dkx+b>0, D kx+b<0, Nkx+5>0, 4) kx+b<0.

7151 OTKPBITHSI MOXXHO MCIIOJIb30BaTh 3agaHue Ne 469 (3) u 471. Ha ypoke yyaniu-
ecsl, OIMPAsICh Ha OIBIT IOJIYYECHMS aJITOPUTMA PEIICHUS JIMHEMHBIX YPaBHEHUI, MOTYT
MPEJIOXKUTD CIIENAYIOLIUNA TUIaH OTKPBITUA.

1. ITepeuncianTh, Kakye 3Ha4eHUSI MOTYT IMIPUHUMATD k 1 b.

2. JIns Kaxaoro ciydasi, MCITOJIb3ysl MpaBUia paBHOCUJIBHBIX MPeoOpa3oBaHUiA,
HAWTH X.

3. ChopMynupoBaTh aITOPUTM PEIICHUST TUHEMHBIX HEPABEHCTB.

151 mepBUYHOTO 3aKPEIUICHUSI YMEHHsI pPelllaTh JUHEHbIC HEpaBEHCTBA B 3aBU-
CHMMOCTHM OT YPOBHS KJjlacCa MOKHO BbIOpaTh HEKOTOpbIe M3 3amaHuii NeNo 464, 467,
470, 474, 487. I1pu BeimoaHeHun Ne 487 pekoMeHayeTcsl OOpaTUTh BHUMaHUE YYallluX-
Cs1 Ha pallMOHAJIbHBII CIOCO0 pellieHUs HepaBEeHCTBa, IIPEAIoaraloinii aejJeHue ooe-
MX YacTell HepaBEeHCTBA Ha OHO U TO XK€ YMCIIO.

B yueOHMKe mpenioXeH LieJblil CIIeKTp pa3HOOOpa3HbIX 3adaHMi, rae padboTa C
HepaBEeHCTBaMU IpeIoiaract
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+ cocrapieHre HepaBeHCTB (NeNe 473,477, 481),

* pelreHue TeKCTOBBIX 3ama4 (NeNe 488),

+ nmokasaresbeTBO (Ne 466, 479).

Kpome Toro, B yueOHUKe MpenToXeHbl 3aJaHusI, KOTOPbIE MPEAIoJaraloT pelie-
HHUE HEPABEHCTB METOIOM IpUBeAeHUs K 1eabiM Koadduimentam (Ne 480, 489, 491 -
492) v ap. YuuTenb BBIOUPAET U3 HUX Te 3aAaHUSI, KOTOPbIE 11e1eCO00pa3HO BLITOJTHUTh
B KOHKPETHOM KJIacce B COOTBETCTBUU C CYLIECTBYIOLUMMU 3aTPYAHEHUSIMUA U BO3MOX-
HOCTSIMU YYaIMXCsl.

B y4yeOGHUKe TpemiiaraloTcsl 3aaHKsl Ha MPOTENCBTUKY PEIlleHUs] CUCTeM Hepa-
BeHCTB (NeNe 489, 493), ux BBITIOTHEHME TIPETIONATaeT TOMCK OOIIUX pellieHu  (Tepe-
CeUeHMIt) MOJTYYEeHHOTO TPU pellleHNN HepaBeHCTBA MPOMEXYTKA M 3aJaHHOTO Ipo-
MexyTKa. [1pu 4 4 anreGpbl B HEeMo 3TH 3alaHUsI PEKOMEHIYeTCsl BBITTOJIHUTD, TaK
Kak yMEHHE HaxOOUTh MepeceyeHue MPOMEXYTKOB (DaKTMUECKM TOTOBMT YJallUXCSI
K M3YYEHHUIO CJICAYIONIETO MyHKTa «PelieHne HepaBeHCTB ¢ MOIYJISIMU».

st oTpaboTKMU TOHSITUS PAaBHOCUJIBHBIX MPeoOpa3oBaHUil HEpaBeHCTBAa PEKo-
MEHJIyeTCs BBITTOJIHUTD 3amaHue Ne 459, Ha KOTOpOM MOXHO pa3oOpaTh, MOYeMy Mpu
YMHOXEHUY Ha OTPULIATEIbHOE YMCIIO CIeIyeT MEHSITh 3HaK HepaBeHCTRA.

OTaenbHOe BHUMaHUE YOEISIeTCs CIy4asiM, KOTIa HepaBEeHCTBO He MMeeT pelle-
HUI 1100 ero pelleHueM sBiseTcs Jo0oe uynciao — NeNe 475, 476. C 3101 Xe LIebIo
MOXHO BBITTIOTHUTH Ne 479 (a, 0).

B 3amanusix NeNe 485, 486, 494 yuaruuecst TOTOBATCSI K PEIICHUIO HEPABEHCTB
C MapamMeTpoM.

[Moce u3yvyeHust JAHHOTO MYHKTA y4allrecs MAIIYT KOHTPOJIbHYIO PaboTy MO CO-
Jep>kaHUIo T1aBbl 6. [OTOBHOCTH K KOHTPOJILHOM paboTe MOXKHO MPOBEPUTH, MCITONb3YS
pasnen «3agauu ISl CAMOKOHTPOJIS K TJIaBe 6».

Ypok. JInHelinble HEPABEHCTBA U MX peleHue

Hoeoe 3nanue

[MonsiTne NMHENHOrO HEpaBeHCTBA, CAy4yau PEIIeHUs JTUHEWHBIX HEPABEHCTB,
AJITOPUTM PELLIEeHUs] JMHEMHOr0 HepaBEeHCTBa kX > ¢, aJITOPUTM pPELIECHMS JIMHEHHOIO
HepaBeHCTBa kx < ¢, AJITOPUTM PEIIeHUsT JTUHEIHOTO HEPABEHCTBA kX > ¢, aAITOPUTM
pelieHus JTMHEHOTO HepaBEeHCTBA kX < c.

Axmyaauzauus

[loemopums: IOHSITE HEPABEHCTBA, BUIIBI HEPABEHCTB, IMOHSTUE PEIICHUST Hepa-
BEHCTBA, PEIICHME IPOCTEUIINX HEPABEHCTBA C IOMOIIBIO YUCIOBOM IIPSIMOM, ITOHSITUE
PaBHOCUJIbHBIX HEPABEHCTB, CBOIICTBA HEPABEHCTB, MpaBUJjia paBHOCUJIBHBIX Ipeodpa-
30BAaHUI HEPABEHCTB.

3aodanue na npobroe deiicmeue

Permute HepaBeHcTBa: 1) kx +b6>0,2) kx +5<0,3)kx+b>0,4) kx + b < 0.

Dukcauus 3ampyoHeHus

4 He Mory pelInTh TMHEHHbIE HEPABEHCTRA.

Durcauus npusunst 3ampyoHeHus

Her anroput™ma pelieHust TMHETHBIX HEPABEHCTB.

Ileav deameavnocmu

BbisicHUTh, Kak pelleHre JMHEWHOTO HEPAaBEHCTBA 3aBUCUT OT 3HAYEHUM Kk U b,
TMOCTPOUTD AITOPUTM PELIEHUS TMHEITHOTO HEPABEHCTBA.

Imaaon
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ITonsiTue MMHEHHOTO HEPABEHCTBA:

JIuneiiHbIM HEPABECHCTBOM C O/THMM HCU3BCCTHBIM X HAa3bIBA€CTCA HEPABCHCTBO,
KOTOPOE€ MOXET OBITH IpeacTaBjJI€HO B OTHOM U3 YETBIPEX BUAOB:

kx+b>0,

kx+56<0,

kx+5>0,

rae k, b — palivoHaJ bHBIE YKCIIA.

kx+b<0,

Ciryuan penieHns JJUHEHHBIX HepaBEHCTB

3HauyeHue k 3HauyeHue ¢ Pemenus HepaBeHcTBa | PereHus HepaBeHCTBa
kx>c kx>c
k=0 c<0 (o0 ) (—o0;+ )
k=0 c=0 & (HeT peleHunit) (—o0;+00)
k=0 c>0 @ (HeT pelIeHni) & (HeT pelleHn)
k>0 ¢ — moboe (-S4 o0) [L'+oo)
k> k>
k<0 ¢ — moboe (—o0; %) —; %]
3HaueHwue k 3HaueHwue ¢ Pemrenust HepaBeHcTBa | PereHust HepaBeHCTBA
kx< ¢ kx< ¢
k=0 c<0 @ (HET pelleHuI) & (HeT pellIeHui)
k=0 c=0 & (HeT pelleHuit) (=00 ;+00)
k=0 c>0 (=0 ;+ 00 ) (=0 ;+ 00 )
k>0 ¢ — noboe (=05 ) —o0;L
>k
k<0 ¢ — moboe (%;_FOO) [%;Jroo)

AJITOpUTM pellieHus INHEHOTO HePaBEeHCTBA, MPUBOASLIETOCS K BUILY

kx >c,tnek,ccQ

[TpuBecTH TMHEITHOE HEPABSHCTBO K BUAY kx > ¢, THe k, ¢ € Q

Ha Her il Her
k> 0? c>0?
7 L7 \ \
Pertenue Perrenue
Pemrenue Pemenne
HepaBeHCTBA: HepaBeHCTBA: . )
HepaBeHCTBA: HepaBeHCTBaA:
—00: +00
(£ +o0) (—o00; <) a (—oo5 o)
k k (Her pelleHUA)

!

!

!

3amnucaTb OTBET

275



AJITOpUTM pellieHust INHEHOTO HePABEeHCTBA, MPUBOASLIETOCS K BUILY

kx<c,tnek,ccQ

IIpuBecTn MMHETHOE HEPABEHCTBO K BUAY kx < ¢, tae k, c € Q

Ha Her Ha Her
k>0? c>0?
 / \
Penrenme Penrenme
Pemenue Pemenue
HEepaBCHCTBA: HepaBeHCTBA:

HepaBeHCTBA: HepaBeHCTBA:

(—o0; <) (£ +o00) e
k k (—00; +00) (HET pellIeHMiA)

'

! !

!

3amnucaTh OTBET

AJITOpPUTM pellieHus INHEHHOTO HePABEHCTBA, MPUBOASLIETOCS K BUILY

kx>c,tnek, ccQ

IIpuBecTn MUHEITHOE HEPABEHCTBO K BUAY kX = ¢, e k, ¢ € Q

Ha @ Her
1.
a

Ha Her Jill Her
k>0? c>0?
] Y Y L J
Perienue Perienue
Pemenue Pemenue

HepaBeHCTBA: HepaBeHCTBA: . .

HepaBeHCTBA! HepaBeHCTBA!
[~ +00) (—00;-] e

k k (HeT pereHmif) ( —00; +00)

!

! Y

!

3anucaTh OTBET
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AJITOpUTM peleHns JJHHEHHOTO HepaBeHCTBA, MPHBOIALIETOCS K BUIY
kx<c,tnek,ccQ

IIpuBecTu MMHEHOE HEPABEHCTBO K BULY kx < ¢, Tae k, c € Q

Sy
Ja ' Her Ia Her
k>0? c>0?
Y  J
Pelenue Pemienue Peurenue Peurenue
HEpaBEHCTBA: HepaBeHCTBA! HEpaBEHCTBA: HEepaBeHCTBa:
(—o0; ] [ +o0) z
(—00; +00) (HeT peleHuin)

’

!

’

!

3anncaTh OTBET

VYpok. Pemenne nuneiinbix Hepasencts (PT)

OcHoBHbIE cofiepXKAaTeIbHbIe Leu:

1) TpeHUpOBaTh YMEHME pellIaTh TMHEWHbIE HEPABEHCTBA;

2) TpeHUpPOBaTh YMEHUE CTPOUTh rpachMKu KyCOUHO-JIMHEHWHBIX (DYHKIIMIA, pac-
KJIaIbIBATh MHOTOWIEHBI HA MHOXWTEJTH, PEIIaTh TEKCTOBbIE 3a1a4H.

Ypok. JIuneiinbie HepaBeHcTBa UX pemenne (PK)

OcHoBHbIE cofiepXKAaTeIbHbIE IEeIu:

1) opraHn30BaTh CAMOKOHTPOJIb YMEHMUS PelllaTh JIMHEHbIE HEPaBEHCTBA U TIPU-
MEHSTh aJITOPUTM PEIIeHUS TMHEWHBIX HEPaBEHCTB TIPU PEIICHUN 3314,

2) TpeHUPOBATh YMEHME CTPOUTH Irpapuky QYHKIINI ¢ MOIYJISIMU, PaCKJIaIbIBaTh
MHOTOYWIEHBI Ha MHOXWTEJIH.

VYpok. Pemenne muneitnbix Hepasencts (PT)

OcHoBHbIE cojiepKaTeIbHbIe HeJIn:

1) TpeHUpOBaTh YMEHUE pelllaTh TMHEWHbIC HEPaBEHCTBA;

2) TpeHUPOBaTh YMEHUE CTPOUTH I'PadUKM KYCOYHO-JTUHEMHBIX (PYHKLUI, pac-
KJIaIbIBaTh MHOTOWICHBI HA MHOXMTEJIU, PELIaTh TEKCTOBbBIE 3a1a4u.

Vpok. Konrpoannas padora mo temam: «YpaBHenusi u HepapeHctea» (OPK)

OcHoBHbIE COZepKATEIbHbIE IEeJIN:

1) TpeHUPOBATh YMEHUE YIAIIMXCS OCYIIIECTBISATD MPOLEAYPY KOHTPOJIS;

2) TPEHUPOBATh YMEHUE YUYAIIMXCS BBISIBJISITh MPUYMHBI 3aTPyIHEHU COOCTBEH-
HOW JeATEJIbHOCTH;

3) KOHTPOJIb 3HAHUIi, yMEHMI, HABBIKOB IO TEMaM: « YpaBHEHUS U HEPABEHCTBa».

PaccMoTpuM pellieHre HEKOTOPBIX 3aIaHMUIA.
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Ne 458

ayx <4, B)x23
B
(=00, 4) [3; +00)
6) x = -5 rx<-2;
N st e —
5 o2

Ne 461 (e, x)

€)2—6b<5ubb—2<-5;

D-5=x=-2
-5 =2

[-35.-2]

e)3<x<T;

L1,

3 7
()]

X)=9< x <=6,
<43,
-9 -6
[-9.-6)
3)-2<x<6.
L,

-2 6
-2, 6]

X) 8¢ —6>10u4dc>8;
8¢ —6>10; 4c>8;

8¢>10+6;
8c > 16;
c>2

2—-6b<5;, 6b—2<-5;
—6b<5-2; 6b<-5+2;
—6b<3; 6b < —3;
b>-0,5 b <-0,5
Omeem: HepaBEHCTBA HE PABHOCHJIbHbI
3) = 5d+7<—-8um—3d<-3;
—5d+7<-38; —3d<-3;
—5d<-8-7,; d>1;
—5d<—15;

d>3

Yucno 2 apnsercd PEHICHUEM BTOPOI0O HCPAaBCHCTBA, 4 PCIHICHUEM IIEPBOro HE AB-

JIACTCA.
Omeem: HCPaBCHCTBA HC PABHOCUJIbHEI.
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Ne 464

X) 4a — 2 > —10;
4a>—10+2;

4a> -8;
a>-8:4;

a>-2

Omeem: (—2; + o),

n) 6 <4 — 3c;
3¢<4—6;
3c< =2;
c<=2:3;

2

c<3

Omegem: (—0; — .
p)—7r—9>6r+ 17,
—Tr—6r>9+17;
— 13r> 26;

r<-=2

1

3) 10b+7<8;
106<8—7;

106 < 1;
b<0,1
1

v

0,1

Omeem: (—0; 0,1).

-2

v

n) llg+7 >9qg+ 13;
11g—-9¢ > 13 -7,
2q > 6;

qg>3

Omeem: [3; + 00),

c)8s+7<— 125 —33;
8s+ 12s<—-33-17;
20s < —40;

§s< =2

c>2;

Omeem: HCPABCHCTBA PABHOCUJIbHLI.



Omeem: (—o0; —2).

T) —12¢ — 4 < — 9¢ + 26;
— 12t + 91 < 4 + 26;
—31<30;
r>—10
L >
-10
Omeem: (—10; + 00),

Ne 472 (a, 0, B, T)
a)8x+23—2x>10—6x—17;
8x + 6x—2x>10—-23—17,;
12x > —30;

x>=2,5

Omeem: (—2,5; + o0)

6) 15x+3—-17x>7 — 5x — 19;
15x+5x—17x>27-3-19;
3x = —15;

x=-5

Omeem: [—5; + ©0).

Ne 478
a)2x—7+9x<4x— 5+ 3x;
2x+9x —4x—3x<—-5+7;
4x < 2;
x<0,5

Omeem: (—o0; —2).

B) 30 < 3x —x + 8x + 7x — 2x;
30 < 15x;

x>2

Omeem: (2; + o0)

r)5x +8<6x+ 12+ 3x+2;
Sx—6x—3x<12—-8+2;
—4x < 6;

x=>-1,5

Omeem: [—1,5; + 00),

HOI[y‘II/U'[I/I HECTPOro€ HEPAaBCHCTBO, PCIICHUEM KOTOPOTI'O ABJIACTCA SaMKHYTbIﬁ JIy4.
Omeem: MOXHO Ha3BaTh HANOOJIbIIICE pEeUICHUC.

6)5—9y+6+ 15y >4y — 12 — 2y;
—9y+ 15y —4y+2y>—12—-5—-6;

2y > —23;
y>—11,5

[Tosyunsnu cTporoe HepaBEHCTBO, PEIIEHEM KOTOPOTIO SIBISIETCS OTKPBITHIM JIy4.
Omeem: Heb3s1 Ha3BaTb HAMMEHbIIIEE PellIeHHUE.

B)3+47—11+67<27—9+7

4z +67—27—7<—=9-3+11;

)18 —3p+9—19p>8p—7 — 9p;
—3p—19p—8p+9p>—7—18-9;

7z< —1; —21p > -34;
1 13
< <122
LTy P13
Omeem: Hellb3s1 Ha3BaTh HaNOOJIbIIIEE Omeem: MOXHO Ha3BaTb HAOOJIbIIIEe
pelIeHue. 1eJoeE.

1) 5f— 3¢+ 7+ 13t> 8t — 16 — 71 + 61,
St—3t+ 13— 8t+ 7t —6t>— 16— 7;

8t>—23;

5
>
t 28

e)9—2¢g—12+17¢>9q — 11+ 3q;
—2q+17g—9q—3g>—-11-9+12;
3¢>—38;

2
q> 23
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280

Omeem: MOXHO Ha3BaTh HAUMEHbIIIEe

peuicHUEC.
Ne 480
r)6— % >4

18 —t>—12;
—t>—-12—18;

—t > -30;

<30

Omeem: (—o0; 30].

I .
1) 5 +2< 3 6;
3r+ 12 < 2r — 36;
3r—2r<—=36—12;
r<—48
Omeem: (—o0; —48).

S 55 .
e)4d— 4 > 5 +7;
80 — 55 > 4s + 140;
—5s —4s > —80 + 140;
—9s > 60;

§< —62
Omeem: (—0; —6 |.

K)zg@<:9zz;
42 - 8y) <59 +y);

8 — 32y <45+ 5y;
—32y —5y<45-38;
—37y < 37,

y>-—1

Omeem: (—1; + o0)

Ne 487

a)4(x +5) >28(x—9);
x+5>7(x-9);
x+5>7x—63;
x—"T7x>—-5—63;
—6x > —68;

x < 11%

Omeem: (—0; 11%)

B) 6(48 —27) > —48(3 — 2);

48 — 27> —8(3 —2);
48 — 27> — 24 + 8z;
—27— 87> —24 —48;
—10z > -72;

eJ1oc.

x) £ —3<—L+4,

3p—54<-2p+72
3p+2p <72+ 54
5p <128

p<256

Omegem: (—0; 25,6).

_ 49 ~_ 49 _»H.
3) 3 4 < 7 2;
84 — 6g < —4q — 56;
—6g + 4q < —84 — 56;
—2q < —140;

qg>70
Omeem: (70; + o0).

+1
5

y—2 y .
0) G —1> -2;
50 —2)—30>6(y+1)—60;
5y —10—30> 6y + 6 — 60;
5y —6y> 10+ 6 — 60 + 30;
—y > —14;
y<14
Omeem: (—0; 14)

0) 8(y — 5) < 24(7 —y);
y—=5<3(7T-y);
y—5<21-3y;

y+3y<21+5;

4y < 26;

y<6,5

Omegem: (—0; 6,5)

1) — 18(6a — 15) > — 63(7 — 3a);
2(6a — 15) < 7(7 — 3a);

12a — 30 < 49 — 2la;

12a + 21a < 49 + 30;
33a<79;

Omeem: MOXXHO Ha3BaTh HAMMEHbIIIEe



<172
Omeem: (—0; 7,2).

r) —14(3t+ 12) < 49(6 — 71);
=23t +12) <7(6 —T79);
—61 — 24 <42 — 491

13
< T
4% 33

Omeem: (—; 2% ].
e) 15(21 — 4b) < 60(11 — 5b);

21 —4b<4(11 - 5b);
21 —4b <44 — 20b;

—67+49r < 42 + 24; —4b +20b < 44 —21;
43¢ < 66; 165 < 23;

23 7
t< 143 b< 116
Omeem: (—o0; 1%]. Omeem: (—00;11—76 .
Ne 488

a) Ilyctb ogHa cTopoHa x cM, BTopasi ctopoHa x + 8 (cm), rme x > 0, x + 8 > 0. Ilo
YCJIOBUIO TIEPUMETP IIPSIMOYTOJIbHUKA MEHBIIE 32 CM:
(x+x+8)-2<32;

x+x+8<16;
2x< 16 —8;
2x < 8;

x < 4, Ho 110 ycJIOBUIO 3amaun x > 0.
Omeem: JUTMHA CTOPOHBI MOXET MPUHUMATh 3HAUEHUs, TPUHAIEKAIINE TTPOMeE-

KyTKy (0; 4).

0) Ilycth ogHa cTopoHa x cM (x > 0). I1o ycioBuIO nepuMeTp MpSIMOYTOJIbHUKA
MeHblie 20 cMm:

(x+5)-2<20;

x+5<10;

x<10-75;

x<5

Omeem: JUIMHA CTOPOHBI TPSIMOYTOJIbHMKA MOXET IIPUHUMATh 3HAYeHUST, TPUHA -
Jiexaniue nmpomexxyTky (0; 5).

B) 24 MuH =0,44

ITycTh cpenHsisi CKOpoCTh IBUXKEHUS X KM/4, rae x > 0. [To ycioBuio pacctosiHue
JI0 IIKOJIbI MeHee 1,6 KM:

0,4x < 1,6;

x<4,x>0

Omeem: 3HaYeHUE CpeaHell CKOPOCTU MPUHAMLIEXKXUT TpoMexXyTKY (0; 4).

e) 3,51 =13500 kr

3500 : 60 = 58% (i)
Omeem: Ha MalllTHE MOXHO MEPEBE3TU 58 MEIIKOB.
Ne 489 (a)

X X X
a) > +6> == 7;
5x + 60 > 2x — 70;
5x —2x > —60 —70;
3x > —130;

x> —43

Omeem: [0; +00).
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Ne 493 (a)
a) 7—3 >3+ 9;xe(-11;4);

63 —3x > 2x + 81;
—3x—2x>81—63;

—5x > 18;
x<=3,6
|
I L L,
—11 -3,6 4

Omeem: (—11; —3,6).

Ne 498

a)

1)1:75= 7—15 (9acTh) MPOU3BOANTEILHOCTD TPYIA IIEPBOM OPUTAIbI;
2)1:-0,2=0,2= % (4acTb) BBIMOJIHWIIA BTOpasi Opurazaa;

3)—:12= 6_10 (4acThb) MPOU3BOAUTENBLHOCTD TPYa BTOPOI OpUTabl;

1
5

A, 1 _4+45_ 9 _ 3 .

4) 75 + %0 300 300 100 (4acTb) MPOU3BOAUTEIbHOCTh 00EUX OpUTa;

L3 100 _ 55 1
5) 15 =3 =333 (1)

Omeem: Opuraabl BHITIOJHST BCIO padoTy 3a 33 nmHS.

B)
P ; A
1
I L 27y 1
N % 184 |
I i 544 1

282

5
— {4acTh) AR THTETRHOCTL maln2 G
27 s 54 54 ¢ " e T

5
e H [0L8 (4) mpesa nanompenys faccefua 1 w 2 Tpyvbamn;
I _ X4l 3

1 .
' = e = e (YACTE) DPORIBOIATERLHOCTE TPYVAS 1 H 3 TPy 0L
27 54 54 54 18 )up By

|
4)1: E = 1% (a) spema Hanomeciiia Gaccelina 1w 3 TpyDamMu;

| I I+l 4 2
) =t == — = — — — ("acm SROTHTETRHOCTE alui 1* R
) I3 54 34 4 27 { AR e Ll
611 _’2—‘ = 13,5 {u) npema nanonnems Daccefimom 2 1 3 TpyGamus
27
bl ! ' g LoZddel 8 _ 1 (4ACTL ) HABOAMTETEAOCTE TPEX TRyvE
27 18 54 54 54 9 e ) I

1
Byl E =9 {u) apesa nanoanennd Gaccefing Tpesa TpyGasi.




Omeem: 9 4 — MTHIMAJIBHOE BpEMA HAITIOJITHCHUA OacceiiHa.

Ne 499 (a) &
3x,ecmux > 1
y=<3,ecmu —1 <x<1;

—3x,ecm x < —1

L J

Ne 502 (a)
X +X+X+1I= +X)+ P+ D)=xF+ D+ @@+ 1) =02+ 10+ 1).

.P -
Ne 504 (a)
a) fix) =|x+3[—[x—4]
x+3=0; x—4=0;
x==3; x=4
(—00;=3); [-3;4]; (4 + ) 7 .
x
-7, x<=3;
y=9 2x—1,-3<x<4;
7,x>4.
Ne 505 (a, B)

JlaHHOe 3aaHue BBITIOJHSETCS Y TIOCKM C KOMMEHTapreM.

a) xy(x —y) —xzlx —2) =y —y) =x(xy —y* —xz + ) — yz(z — y) =
=xX(x(y—2) = =2 *+2) Velz—y) =x(—)x—y—2) =y —y) =
=-d@—xy—xzty) =@ -xx—y) —2x—y) =@ —-)x—y)(x—2)
B) m*(n — k) — n*(m — k) + k*(m — n) = m*n — m*k — mn* + n’*k + k’m — k’n =

= mn(m — n) — mk(m — k) + nk(n — k) = m(mn — n* — mk + k*) + nk(n — k) =
=m(mn —k)— (n—k)(n+ k) +nk(n—k)y=mn—-ky(m—n—k)+nk(n—k)=
= (n—k)Y(m(m —n —k) + nk) = (n — k)(m*> — mn — mk + nk) =

=(n — k)(m(m — n) — k(m — n)) = (n — k)(m — n)(m — k)

Ne 506
n)3a—4>-—13;
3a>—13+4;
3a>— 9,

a>-3

Omeem: [—3; + o)
X) — 14¢ +9 > — 47,
—14c¢>—-47-9;
—14c¢ > 56;

c<—4

Omeem: (—o0; —4)
u)—-5Sm+3>—9m—17;
—S5m+9m>—17 — 3;
4m > =20;

m> -5

Omeem: (—5; + o)

e)8h +5<21;
8b<21-75;

8b < 16;

b<2

Omeem: (—0; 2)

3) 9 — 5d < —26;
—5d<=26-09;
—5d < -35;

d=7

Omeem: |7; + 00)
K)8n —6<9n+ 14;
8n —9n < 6+ 14;
—n < 20;

n=-20

Omeem: [—20; + o0)
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m)5p+10<—9p—18; M) —6g—5<—8q+11;

5p+9p < —10-18; —6g+8¢g<5+11,;
14p < —28; 2g < 16;
p<—=2 qg<8
Omeem: (—o0; —2). Omeem: (—o0; 8).
Ne 507
a)x—5<"2ux<3; B)3a<27Tu—a>-9;
x—5<-=2; x<3; 3a<27;, —a>-9;
x<=-2+5; a<?9; a<9
x<3
Omeem: HepaBEHCTBA PABHOCUIIbHBIE. Omeem: HEpaBEHCTBA PABHOCUIIbHBIE.
6)2y>12u—y>—06; r)12b—15<21u—4b> 12
2y >12; —y>—6; 12b—15<21; —4b>12;
y > 6; y<6 126 < 21 + 15; b>—3;
Omeem: HepaBEeHCTBA HE paBHOCUJIbHBIE. 126 < 36;
b<3
Omeem: HepaBEeHCTBA HE PABHOCUIIbHBIE.
Ne 516
X . _Z _ Q- _t s _ 1.
a)_9+5>7, 0) 4+2< 8; B) 12 5 >—-3;
x—45<-63; z7—82>32; 24 — t > —6;
x < —63 +45; 7 232+8; —t>—6—24;
x<—18 z > 40; —1>—30;
Omeem: (—o0; —18) Omeem: [40; +00) 1< 30
Omeem: (—o0; 30]
Ne 517 (8, 1)
w 2Dy AT gy, LIS N BT
= - ] ==
| — rETEE R &
x4 5) - 42<2 ek T - T ot R Aol ¥ 1%
) 4
' i)
G+ 15— 42 <+ 1472 = e PR - SESE
7 4
fx—Gx <42+ |4-T2—15: 43y —6) + T(2y + 5) > — 28;
bxz—31 12p—24 1 ldy 35> 28;
CrpeT: (& 2op=—28-11;
26 =— 39,
r>=15

COreer; {— L5, +o)
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Ne 519 (a, 0)

a) T(2x+ 6) = 35(3x—4) By Iy —T1 =312 - 5v);
2t + 6> 5{3z— 4); Ay —Ty< = (12— Sy,
2x + 6> 15020 9p-21<— 12+ 5
2x— 15y >=—6-20; Oy —Sy=—12+21;

— 13x=>—26; 4y <9

x=<2 y<215

Ne 520

a) Ilycth omHa cTOpOHA IPSIMOYTOJIBHMKA X CM, a BTOpasi cTopoHa — (x + 3) cMm, rie
x>0,x+3>0.

ITo ycaoBuIo 3amadn IIepUMETP IIPSIMOYTOJIBHUKA MEHBIIIE 24 CM:

(x+x+3)-2<24;

Ix+3<12;
X< 12 =3
2x<09;

x<4,5,H0x>0

Omeem: CTOpOHA MOXKET IPUHUMATDh 3HAaYeHMS U3 mpoMexyTka (0; 4,5).
0) x 1 Bpems askeHus, x > 0. [To yciaoBuio paccTosiHUEe MeHee 27 KM:
36x < 27;

x<0,75

Omeem: 3HaYe€HUE CKOPOCTU MPUHAMIEXUT TpoMexyTKy (0; 0,75).

B) 50 T= 50 000 kr

50000:28 =1785 (m)

Omeem: 1785 MEILIKOB.

Ne 527 (a)
p t A
I €1 30 . 1
30
11 1 18 . 0,4
45
Bwmecre 1 ? n. 1
18

1 1 _3+2_5_ 1—18(‘IaCTB) 0o011ast TPOU3BOIUTENBLHOCTD

30 45 90 90

Omeem: paboTta OyIeT BbINOJHEHA 3a 18 mHei.

Ne 533*

BBeneM 0003HaUCHMS IS IE€BATH ITOCIEIOBATEIBHBIX LIEJTBIX YKCET:

n,ntl;n+2;, ..n+7;n+8.

Mo ycnoBuron + (n+ 1)+ (n+2)paBHo (n +3)+ (n+4)+(n+5) +(m+6)+
+(n + 7) + (n + 8). CoctaBUB MaTeMaTUIECKYIO MOJE/Ib, HalileM HAaMMEHBIIIEee U3 MC-
KOMBIX uncen n = — 10.

OTciona HaxoOMM OCTallbHbIE 3aJaHHbIe unciaa: —9; — 8; —7; —6; —5; ...—2.

Ne 534*

OTTaJIKUBAsICh B CBOMX PACCYXICHUSX OT TAaOJMYKK Ha TPEThEM JTOME, MBI TIOHU-
MaeM, YTO B HEM He MOXeT XuTb HM [1gtayok, Hu Bunuu-Ilyx, T.e. Tam xupet CoBa.
Torna B mepBoM xxuBeT He CoBa, 1 He BunHu-I1yx, 3Hauut, Tam xkuBet [1sTauok. Toroa
BO BTOpPOM JoMe XuBeT BuHHK-ITyx, 4TO HE MPOTUBOPEYUT YCIOBUIO.
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Ne 586*

IMycTh KOMMYeCTBO PSIIOB paBHO X, x € N . Torna Koam4ecTBo y4eHUKOB paBHO 12
(x—1) +1 umm 11x + 2. CocraBUB MaTeMaTU4ECKYIO0 MOJIeNb, HalineM x = 13, orciona
IIKOJILHUKOB 145.

Ne 587*
Omeem: 28, 56, 84.

I1. 6.2.2. PEINEHVE HEPABEHCTB C MOAYAAMMN*

OCHOBHBIE COAeprKaTEeAbHBIE LIEeAN:

1) ¢popmupoBamb cnocob6HOCMb NPOBOgUMb UC-
CAEgOBAHUS HA NPUMEPE UCCAegOBAHUS peulenull
HepaBeHCMB C MOgYAsMU,

2) popmupoBamb yMeHUE NDUMEHSMb BblBEgEeHHbLEe
NPABUAC NPU pelleHuU HePpABEeHCMB C MOgYASIMU,
3) mpeHupoBamb yMeHU€E BbINOAHAMb gellcmBuA
C UMEHOBAHHBIMU YUCAAMU, peulamb MeKCMOoBble
3agayu.

Oco0eHHOCTH U3yYeHus1 Y4eOHOr0o COolepKAHUS

B manHOM myHKTe y4alyecs yJarcs pelaTh HepaBeHcTBa ¢ Momysissmu. Comepka-
HHE TaHHOTO ITyHKTAa He SIBJISIETCS O0sI3aTeIbHBIM TS M3YJICHUS IIpH 3 9 areOphl B He-
nemo. Ero n3ydeHne MoxXeT OBITh BBIHECEHO YUMTEIeM Ha (haKyIsTaTUBHBIC 3aHATHS. B
pe3yJIbraTe yJalmecs: IT03HAKOMSITCS C aITOPUTMOM PEILIEHMST HEPABEHCTB C MOMY/ISIMMU.

HoBbr1it aaropuT™ BO MHOTOM ITOBTOPSIET YK€ U3BECTHBIN CITOCO0 peIIeHUs ypaB-
HEHMI ¢ MOIYJISIMHU, TIO3TOMY CJIOXKHOCTb MOXKET BBI3BaThb TOJIPKO ITOCICIHMI ITyHKT
aJITOpUTMa, KOTOPBIN TPeOyeT 3a1mcaTh odseduHer e BCeX TTOJTyICHHBIX MHOXECTB.

Ypok. PelieHue HepaBeHCTB ¢ MOAYJIAMHU

Hoeoe 3nanue

PelieHue MpocTeiinmx HEPaBEHCTB ¢ MOAYJISIMU.

Axmyaauzayus

ITlosmopums: onipefieieHrE MOMYJISI, AJITOPUTM PEILIEHUSI YPABHEHUI C MOIYJIEM.

3aoanue na npobnoe deilicmeue

PelnTe HEPABEHCTBO | X | > ¢, MOJIB3YSCH ONPENETICHIUEM MOIYJIA.

Dukcauus 3ampyoHenus

41 He MOTr'y PellUTh HEPABEHCTBO, MOJIb3YICh ONPEAEICHUEM MOIYJIS.

Durcauus npusunst 3ampyoHenus

Her anropurma pelieHus HEPaBEHCTB C MOIYJIEM.

Ileav deameavnocmu

HccrnenoBath pellieHUs] HEPABEHCTB C MOAYJIeM, cOPMYJIUPOBATh IIpaBUJja pellie-
HUSI HEPABEHCTB C MOAYJIEM.

Imaaon

286



Pemenne npocTeiinmx HepaBeHCTB C MOIYJISIMA

c>0 c<0
HepaseH- Cxema MHoxecTBO HepaBeH- | MHoxXecTBO
CTBO peLeHU CTBO peLIeHui
|x|>c 1 I (w05 =) U(+oo) | [x|>c | (—00;+0)
—C c
|x|>c 1 )i (05— U(g+oo) | [x[>c | (—005+00)
—C c
< —c; ¢ <
|x|<ec — (=¢; ¢ |x|<ec @
—C c
|x|<c¢ [—¢; ] [x|<ec Ecmuce<0
.'[ .1 6]
- ¢ Ecmmc=0
x=0

YPOK. Pemenue HEPABCHCTB C HCCKOJbKUMHA MOYJIAMHA

OcHOBHBIE COTEpKATEIbHBIE IEJIH:

1) popMHpoOBaTh CIIOCOOHOCTL CTPOUTH AJITOPUTMBI HA IIPUMEPE TIOCTPOEHUST ajl-
rOpUTMa peleHUs] HEPABEHCTB C HECKOJbKMMU MOIYJISIMH;

2) dopMupoBaTh yMEHUE IIPUMEHITH IOCTPOEHHBII aJITOPUTM IIPU PEILIEHUU He-
PABEHCTB C HECKOJIbKMUMU MOIYJISIMU;

3) TpeHUpOBaTh YMEHHUE HAXOAUTh 00JACTh ompeaeeHus (PYHKIMU, YIIPOIIATh
BBIPaXXEHMUSI, PEIIaTh TEKCTOBBIE 3a1aull.

Hoeoe 3nanue

PellleHe HEpaBEHCTB ¢ HECKOJBKUMHU MOIY/ISIMMU.

Axmyaauzauus

ITlosmopums: onipeneneHre MOMYJIsI, aAITOPUTM PEIICHUS YpaBHEHUM C HECKOJTBKH -

MU MOAYJIAMU, PCIICHUC HpOCTefIHIPIX HCPaBCHCTB C MOAYJIAAMU.

3amanue Ha POOHOE JeiicTBHE

Pemre HepaBeHCTBO: | x — 2|+ | x — 4| > 2.

Dukcauus 3ampyoHenus

S He MOTI'y PELIUTh HEPABEHCTBO C IBYMS MOIY/ISIMU.

Durcauus npusunst 3ampyoHenus

Her anroputma pelieHrst HEpaBeHCTB ¢ HECKOJIbKUMH MOIYJISIMHU.

Ileav desmeavnocmu

IMocTponTh aIrOpUTM pellieHHsT HEPABEHCTB C HECKOJIBKUMM MOAYJISIMU.
Imaaon

A.]'[I‘O])I/ITM penieHnust HepaBeHCTB C HECKOJbKUMHA MOOYJIAMH

1. HaiiTu B HEpaBeHCTBE BCE BbIpaXXKEeHMUSI, CoAepXKalIMecs oA 3HAKOM
MOTYJIS.

2. IIpypaBHATH KaXXa0€ U3 3TUX BhIPAXEHUI K HYJIIO U HAWTU KOPHU
MOJIyYEHHBIX YPABHEHUIA.

3. OTMETUTD HaliieHHbIe KOPHU YpaBHEHUI Ha «YIIPOILIEHHOM» MOJe-
JIV YACJIOBOM MPSAMOU 1 OMPENAETIUTD HETIEPECEKAIOIINECS YUCITOBBIE
MPOMEXYTKM, Ha KOTOpble JaHHbI€ TOYKM pa3OMBaIOT YUCIOBYIO
MPsSIMYIO.

4. [TpoBepuTh, YTO 0OBEIMHEHNE HANAEHHBIX YNCIOBBIX TPOMEXKYTKOB
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COCTaBJISIET BCIO YMCJIOBYIO MPSMYIO.

5. YCcTaHOBUTH MJISI BCEX YMCIOBBIX TPOMEXYTKOB, YeMYy PaBHO 3HaYe-
HHE KaXXAO0ro MOAYJsS: CAaMOMY BBIPaXKEHUIO, COJepXKalleMycsl MO,
3HAKOM MOJYJIsI, WJIM BbIPAXKEHUIO, TIPOTUBOIIOJIOXHOMY €MY.

6. J1u1s1 KaXKIoro YMCI0BOr0 IIPOMEXYTKA 3aIliCaTh U PEITUTH UCXOIHOE
HEepaBeHCTBO 0€3 3HaKOB MOYJISI.

7. HaiiTu mepecedyeHMe MOJYYEHHBIX MHOXECTB pellIeHUid U COOTBET-
CTBYIOILIMX YMCTIOBBIX [TPOMEXYTKOB.

8. B oTrBeTe 3anucaTh 00beAMHEHME BCEX MOJYUMBIIMXCS MHOXKECTB pe-
IIECHWIA.

Ypok. Pemenue nepasencts ¢ momyiem (PT)

OcHoBHbIE cojiepKaTeIbHbIE HeJIn:

1) TpeHUpOBaTh YMEHME pelllaTh HEPaBEHCTBA C MOIYJIEM;

2) TpeHHPOBATh YMEHWE HAXOAUTh 3HAUCHMSI apTyMEHTa 10 JaHHBIM 3HAYCHUSIM
GYHKIINM, pelraTh TSKCTOBBIEC 3aTaUH.

PaccMmoTpuM pellieHre HEKOTOPBIX 3aJaHMiA.

Ne 535

a)| =4[+ [=9]> (=4 + (-9);
6)—12,4|+72=(-24) +[72]
B) —6,8 —| =5[<[—6,8]— (-5);

0 [—4,31-19,4]>(=4,3)-[9,4];
)| =82 [=3,6]>|-8,2] (=3,6);
e)|7,14]:]—4,5|=(7,14) :| =4,5 .

Ne 536
a)|x|>5; B)|z|<3; ﬁ
5>0 S é 3>0

-5 5 -3 3
Omeem: (—o0; —5) U (§5; + 00) Omeem: [—3; 3]

6)|y[<7; —_—— r)l—f|>6;ﬁ —
7>0 < 6>0 _

-7 7 6 6
Omeem: (—7;7) Omeem: (—; — 6] U [6; +)
n|—r|<=7, e)|—pl>—=3; x)|n|<0; 3)|m|<0;
—7<0 —3<0 Omeem: & Omesem: 0
Omeem: & Omeem: &
u)lal>0 K)|b]>0

Omeem: (— o0; 0)U(0; + o)
Ne 537 (a, 0, B, 1, X, ).

Omeem: (— 00; + 00)

a)|x+1]<5; 5>0 B)|—z+3]|>3,6; 3,6>0
—5<x+1<5; —z+32>23,6; —z+3<-3,6;
—S5—-1<x<5-1; —-z23,6-3; —z<-3,6-3;
—6<x<4; —2722>0,6; —7<-6,06;
Omeem: (—6; 4) z<-0,6 726,60
o)|y—2|>4;, 4>0 Omeem: (—o0; —0,6] U [6,6; + o)

y—2>4; y—2<-4
y>4+2; y<—4+2;

m|2a—-5|<11;11>0
—11<2a-5<11;

y>6; y<=2; —11+5<2a<11+5;
Omeem: (—o0; —2) U (6; + 00) —6<2a<16;
—-3<ax<8
Omeem: [—3: 8].
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X) —|9¢ — 7| < 36;
|9¢ — 7| > —36;
Omeem: &.

Ne 541
a)|x+7[<|x-9];
x+7=0 x—9=0
x=-7 x=9

Y

T
-7

(=005 =7)

1) x € (—00; =7)

—(x+7) <=(x-9);

—x—7<—-x+09;

—x+x<9+7;

0-x<16

(=005 + 0)

2)xe[-7;9]

x+7<—-(x-9);

x+7<—x+09;

x+x<-7+9;

2x < 2;

x<1

(=05 1)

I
9
[—

7;91 (9; + )

-7 1 9
[=7; 1)
3)x € (9; + )
x+7<x-9;
x—x<-=7-9;
0-x<—16;
HET pelleHMS
Omeem: (—0; 1).
X)[2a—8|>|6a+9];
|2a — 8| —]|6a+9>0;
20—8=0 6a+9=0
2a =18 6a=-9
a=4 a=-1,5

Y

— Y

n) —|2,1s—4|> 21,
|2,1s — 4| < =21;
Omeem: &.

»
>

1,5 4

(=205 —1.,5)

1) a € (—%0;—1,5)
—(2a—8)+6a+9>0;
—2a+8+6a+9>0;

4a+ 17 > 0; —8a—1>0;
4a > —17; —8a>1;
a>—4,25; a<—0,125;

[—1,5; 4]

2 ael-1,5 4]
—Qa—8)—(6a+9)>0;
—2a+8—6a—9>0;

(4; + 00)

3)ac (4;+ o0)
2a—8—(6a+9)>0;
20— 8 —6a—9>0;
—4a—17 > 0;
—4a > 17,
a<—4,25;
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(—4,25; + ) (=005 —0,125) (=005 —4,25)
P > S — > —_ ——
—-425 -1,5 -1,5 -0,125 4 —4,25 4
(—4,25; —1,5) [—1,5; —0,125) HET pelleHus

Omeem: (—4,25; —0,125).

3)—|4b—28|<|15—-3b]|;

CiieBa OTpULIaTEIbHOE YMCIIO, CIIpaBa — HEOTPHULATEIbHOE YKnC0. OTpULIaTeb-
HO€ YMCJIO BCeraa MeHbIlle HEOTPULIATeIbHOTO YKcIa.

Omeem: (—o0; + o0)

n)|1le—5—6¢|<|12—4c+2—3c|;
[5¢—5]<|14—T7c|;

290

5c—5=0 14—7c¢=0
5¢=5 Tc=14 e
c=1 c=2 1 2
(=03 1) [1;2] (2; + 00)
1) x € (—o0; 1) 2)x€|l;2] 3)x€e(2; + )
—(5¢—=5)< 14 —-"Tc; S5¢—5<14—"7c; S5¢—5<—(14 -"7c);
—S¢+5<14—7Tc; S5c+7c<14+5; 5¢c—5<~—14+7c;
—5¢c+7c<14-5; 12¢ < 19; S5c—T7c<—-14+5;
) 7. _ _o:
2c<09; c<112, 2c< =9;
c<4,5 c>4,5
(=20;4,5) (=05 1) (4,5; + )
> . > >
7
1 4,5 1 112 2 4,5
(—00; 1) [1;155) (4.5 + 00)
Omeem: (—o0; 1) U (4,5; + 00).
K)|[15d+21 —8d|>|13—4d+ 3|,
|7d+21|>|16 —4d];
7d+21=0 16—4d=0
7d =21 4d =16 -t
d=-3 d=4 -3 4
(=05 -3) [—3;4] (4 + )
1) x € (—o0; =3) 2)x €[-3;4] 3)x€ (4 + o0)

—(7d +21) > (16 — 4d);

~7d—21>16 — 4d;
—7d+4d > 16 + 21;

—3d > 37,

d<—12;

7d+21> 16 — 4d;
7d+ 21> 16 — 4d;
7d+4d > 16 — 21;

11d > —5;

5
2__.
d 1

7d+ 21 > —(16 — 4d);
7d+21>—16 — 4d;
7d+4d > —16 — 21;
11d > —37;

d>-3;



(—00; —12] [+ o) )
> l > >
5 4
12 =3 -3 = 4 —3 4
(—00; —3) [~ 4] (4 + o0)

Omeem: (—o0; —3) U [—%; +o0].

Ne 543

a)|2x—1|+|3x+12]|>0;

CyMMa HeoTpUIIaTEIbHbBIX UMCENT — YMCJIO MOJIOKUTETbHOE

Omeem: (—00; + 00),

B)|5z+2|+]|92—6|<0;
a.

r)|4a—8|—]|5a+15|<0;
4a—8=0 5a+15=0

4a=38 Sa=-15
a=?2 a=-3 -+t
-3 2

(—00;-3) [-3;2] (2; + 00)
1) x € (—o0; —=3) 2)x€[-3;2] 3)x € (2; + )
—(4a—8)+5a+15<0; —(4a—8)—(5a+15<0; 4a—8— (5a+ 15)<0;
—4a+ 8+ 5a+ 15<0; —4a+8—5a—-15<0; 4a—-8—5a—-15<0;
a+23<0; —a—T<0; —a—23<0;
a<-=23; —a<7,; —a<23;
a<-=23; a>—7,; a>-=23;
(—00; =23) (=75 + o0) (=23; + 0)
[ — . — —

=23 =3 -7 -3 2 -23 2
(—00; =23) [—3;2] (2; + 00)
OtBeT: (—00; —23) U [—3; + 00).
m|14+2b|—|b-7|<0;
14+26=0 b—7=0
2b=—14 b=17 B
b=-7 -7 7
(=205 =7) [=7;7] (7; + 0)
1) x € (—o0; —7) ) xe[-7;7] 3)x e (7;+ 00)
—(14 +2b) + b — 7 <0; 14+20+b—-7<0; 14+2b—(b—7)<0;
—14-26+bH-7<0; 14+20+b—-7<0; 14+2b—-b+7<0;
—b—21<0; 7+3b<0; 21+ b<0;
—b <21, 3b< -7, b< =21;
b>—-21; b<-2;
[—21; + o0) (=005 =21]; (—00; —21]
Tt 4 1, 1 —

=21 -7 -7 =2 7 =21 7
[-21;=7) [-7;-2] HET pellleHUs

Omeem: [-21; -2 1].
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e)—|8+tc|—]10—2c|>0;

|8 +c|+]|10—2¢|<0;

CyMMa [ByX HEOTPULATEIBHBIX YMCEN HE MOXKET ObITh MEHBILIE HYJIS.
Omeem: &

Ne 546
0)[y+9[+[y—7[<7;
y+9=0 y-7=0
y=-9 y=7

-9 7
(=%0;=9)  [-%71  (7;+0)
(=005, =9) U [=9; 7] U (7; + 00) = (—00; +0)
—10 € (—o0; -9)
-+t -0-7<T
—y—9—y+7<7,;
—2y—2<17;
—2y<T+2;
-2y <09;
y>—4,5

| >

-9 —4,5

HET peIIcHMUS

0€[-9;7]

y+9—-@u-7<7;

y+9—y+7<7,

0-y+16<7,

0-y<7-16;

0-y<=9;

HET peIIcHMUS

8 € (7; +0)

y+9+y—-7<7;

2y +2<7;

2y<7-2;

2y < 5;

y<2,5

HET peIIcHMUS

Omeem: &.

B)|z|—[z—5|<11;

z=0 z—-5=0
z=35

>
>

T >
0 5
(=005 0) [0;5] (55t 090)
(—0050) U [0; 5] U (5; + 00) = (—00; + o0)
—1€(=20;0)
—z+z—-5<11;
0-z<11+5;
0-z<16;
(=005 0)
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1€]0;5]
z+z7—-5<11I;
2z<11+5;
27 < 16;
z<8;

[ 1

0 5 8
[0; 5]
6 € (5; + )
z—(z—=5) <1l
7—z7+5<11;
0-z<11-5;
0-z<6;
(5; + o0)
Omeem: (—o0; + ©0),

>
>

Nlp=3[—=|p—4[>5;
p—3=0;, p—4=0;
pP=3; p=4
(=00;3)

0 € (—00; 3);
—p+3+tp—4>5;
0-p—1>5;
0-p>5+1;

0-p>6;

HCT pCLICHUA

[ 1]

3 4
HET pPELIeHUsI
Omeem: &.

>
6

m6+1|—]4—1]<-1;
6+t=0; 4—¢t=0
t=-6 t=4
(—00; —6)

—7 € (=00; —6);
—(6+1)—@—-1<-1,;
—6—t—4+1<—1;
0-r—10<—1;
0-r<—1+10;
0-1<9;

(—00; —6)

T 1,

>

-6 —-1,5 4
[-6; —1,5)
Omeem: (—o0; —1,5).
e)[3—ql+[g—9]>8;
3—q=0; q-—
q=13 q

[3; 4]
3,5€]3;4]
p—3+p—4>5;
2p—17>5;
2p>5+7,;
2p > 12;

p>6

[—6; 4]

0€[—6; 4]
6+t—(4—1<-1;
6+t—4+1<—1;
2t+2<—1;

2t < —1-2;

2t < =3;

<—1,5

(4 + o)

5€(4+ o)
p—3-(p@—-4>5
p—3—pt+t4>5;
0-pt1>5;
0-p>5-—1;
0-p>4;

HET peLIeHUS

(4 + )

5€(4+ o)
6+t+4—1<—1;
0-r+10<~1;
0-r<—-1-10;
0-r<~-11

HCET pCHICHUA
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3I 9I -
(=00;3) [3;9] (9t o0)
(—=00; 3)U [3;9] U (9; + 00) = (—00; + o0)

1)x € (—00; 3) 2)x€13;9] 3)x€(9; + o)
3—q-(@-9<8 -B-q9—-(@-9<8 -(B-¢g)tq-9<8;
3—g—qg+9<8; —3+g—qg+9<8; —3+qg+g-9<8;
—2¢+12<8; 0-g+6<8; 2 —12<8;
—2¢g<8—12 0-g<8-6; 2g< 8+ 12;
—2g< —4; 0-g<2; 2q < 20;
q<2; HET pelIeHUsS g < 10;
(=00;2] [10; + o0)
1 > [
2 3 9 10
(=00;2] [10; + o0)

Omeem: (—o0; 2] U [10; + o0).

X)—|3+r|—|r+7|>21;
|3+r|+]r+7[<-21;
CrieBa cyMMa HeOTpUIATeIbHBIX YKCelT (UMCIO HEOTPUIIATEIbHOE), CIIPaBa OTPH-

HaTeJIbHOE YUCJIIO. HeOTpI/II_IaTeJ'H)HOC YUCJIO HE MOXET OBITh MEHBbIIIEe OTpUIATCJILHOTO
qyucJia.
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Omeem: &

3)[4—s|—19—s|<1;
4—5=0 9—5=0
s=4 s=9

! ! >
I I -

(= 0054) [4;9] (95t )
1) x € (—o0; 4)
4—s5s—09—-s5)<1;
4—5s—9+s5<1;
0-s—5<1;
0-s<1+5;

0-5<6;

(=005 + )
2)x€[4;9]
—(4-5)—9—s)<1;
—4+5—-—9+s5<1;
2s—13<1;

2s< 1+ 13;

2s < 14;

s<7;

(=005 7]

4 7 9
[4;7]
3)x€(9;+ )
—(4—-5)+9—-s5<1;
—4+s+9—-s5<1;




0-s+5<1;
0-s<1-35;
0-s<—4;
HET pelleHMS
Omeem: [4; 7].

n|m+2|—-8<|m+1|-3;

|m=+2|—|m+1|<8-3;
|m=+2|—|m+1]|<5;
m+2=0 m+1=0
m=-2 m=-1

| —

-2 -1
(—00;-2)

1) x € (—00; =2)
—m+2)+m+1<5;
—-m—-2+m+1<5;
0-m—-1<5;
0-m<5+1;
0-m<5;

[—2; —1]
Omeem: (—00; + 00),

[-2; 1]

2)xe[-2;—1]
m+2+m+1<5;
2m+ 3<5;
2m<5-3;
2m < 2;

m<1;

(=005 1)

K)|[n—5+6=>17—|n—15];

|n—35|+|n—15|>17 —6;

ln—3|+|n—15|>11;

n—5=0 n—15=0
n=>, n=15

: >

5 15
(=905 5)
1) x € (=005 5)

—(n—5)—(n—15) > 11,
—n+5-n+152>11;
—2n+20>11;

—2n > 11 —20;
—2n > -9;

n<4,5;

(=005 4,5]

>

4,5 5
(=05 4,5]

[5; 15]
2)x€[5; 15]

n—5—(n—15)>11;

(13 + ©0)

3)xe(—1;+ )
m+t2—(m+1)<5;
m+2—m—1<5;
0-m+1<5;
0-m<5-1;
0-m<4;
(=005 + )

(=151 o)

(15; + o)
3)x € (15; + o0)
n—5+n—-15>11;

n—5—n+15>11; 2n—20 2> 11;

0-n+10>11; 2n > 11+ 29;

0-n>11-10; 2n > 40;

0-n>1; n > 20;

HET peleHus [20; + o0)

,—|:

15 20
[20; + o0)

Omeem: (—0; 4,5] U [20; + c0)
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n)[3b—9|+|26+8|> 18;

3b—9=0 26+8=0
3b=9 2b=-8
b=3 =_4

L L -

| | -

—4 3
(—00; —4)
1) x € (—o0; —4)

—(3b—-9)—(2b+8)>18;
-3b+9-2b—8>18;
—56+1>18;
—5b>18—1;
—5b>17;
b< -3,4;
(—00;-3,4)

1 l
_|_| || R

—4 -3,4

(—00; —4)

>
>

Ortser: (—o0; 1) U (3,8; + )

M) |4a+12|<9+|3a—6]|;

|4a+ 12| —|3a—6[<9;
4a+12=0 3a—6=0

4a=-12 3a=6
a=-3 a=?2
L L Ly
T >
-3 2
(—00; =3)
1) x € (—o0; =3)

—(4a+12)+3a—-6<9;
—4a—-12+3a—-6<9;
—a—18<9;
—a<9+18;

—a <27,

a>-27,;
(=27; + o0)

p— T

27 -3

(=27, -3)
Omeem: (—27, %).

Ne 548 (a).

[—4; 3] (3;+00)

2)x € [—4; 3] 2) x € (3; + o0)
—(3b—9)+2b+8>18; 3b—9+2b+8>18;
—3b+9+26b+8>18; 5b—1>18;
—b+17 > 18; 56> 18 +1;
—-b>18—-17; 5b>19;

—b>1; b>3.8;

b<—1;

(=00; 1) (3,8; + )

4 -1 3 3 38
[—4; 1) (3,8; + )
[—3;2] (2; + 00)

2) x €[-3;2] 3)x € (2; + o)
4a+12+3a—6<9; 4a+12—3a—-6)<09;
Ta+6<9; 4a+12—-3a+6<09;
Ta<9 —6; Ta+18<9;
7a < 3; 7a<9—18;
a<%; 7a < -9;
(—00;% a<-l;
(—o0;—1)
> >
3 2
-3 7 2 -1 7 2
[-3; % ) HET pelleHus

a)[x+9[+[x—6|<[x+5|-4
[x+9|+|x—6|—|x+5|<—4;

x+t9=0 x—6=0

x+5=0



Y

(=0;-9)  [-9-51  (5:6)
1) x € (—00; -9)

—(x+9) —-(x—6)+tx+5<—4
—Xx—9—x+t6+tx+5<—-4;
—x+2<—-4;

—x<—-4-2;

—x < —6;

x> 06;

(6; + )

— .

-9 6
HET pelleHMS
2)x €[-9; -5]
x+9—(x—6)+(xt+5) <-4
x+9—x+6+tx+5<-4;
x+20<-4;
x<—4-—20;
x <—24;
(=005 —24)

—_1 >

-24 -9 -5
HET peleHuUst
3)xe (5;6)
X+9—(x—6)—(x+5)<-4;
x+9—x+6—x—-5<-4;
—x<—4-10;

—x <—14;
x> 14,
(14; + o0)
>
5 6 14
HET peLIeHUS
4)x € [6; + o0)

XxX+9+x—6—(x+5)<—4;
x+9+x—6—x—5<-4;
x—2<—4;

x<—4+2;

x<—=2;

(=005 =2)

— [

-2 6
HET peLIeHUS
Omeem: &

[6; + c0)
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Ne 555

a) B KUJIOTPAMMBI:

0,563 T+ 71,52 kr + 3480 T — 0,09 11 = 563 kT + 71,52 KT + 3,48 KT — 9 KT = 629 KT
0) B CAHTUMETPHI:

259m+428,5mm + 10,15 cm — 16,81m = 2590 cm + 42,85 cm + 10,15 cm — 168 cm = 2475 cm
B) B YacCHI:

90 muH + 1,25 cyrok — 10,54aca+90000c=1,54+300u— 10,54+ 259= 3164
T) B pyosu:

12,5h1C. p. — 19 500 K0T + 129,8 p. — 80 KO = 12 500 p. — 195 p. + 129,8 p. — 0,8 p. = 12434 p.

Ne 557

a)

1) 12 + 15 = 27 (xkM/4) CKOPOCTH COMMKEHUSI
2)27-1,5=40,5 (km)

Omeem: paccrosiHue Mexay myHKktamu 40,5 K.

0)
IMycThb X KM/4 CKOpPOCTH BTOPOTO TOE3/1a.
1) x <60 2) x> 60
160 _ 160 _
60 —x 8 x—60 8
8(60 — x) = 160; 8(x — 60) = 160;
480 — 8x = 160; 8x — 480 = 160;
8x = 320; 8x = 640;
x=40 x =80
Ckopoctu: 40 kM/49 1 60 KM/9 Cxopoctr: 80 kM/4 1 60 KM/4

Omeem: CKOPOCTh BTOPOTO 1oe311a MoXeT ObITh 40 kM/4 uu 80 km/4.

B)

1) 1440 — 420 = 1020 (kM) paccTosiHUE, KOTOPOE TTPOEXaau aBTOMOOWINCTHI;
2) 1020 : 6 = 170 (KkM/4) CKOPOCTb yHaeHU;

3) 170 — 80 = 90 (xm/4)

Omeem: CKOPOCTb BTOPOTO aBTOMOOMIIA 90 KM/d.

Ne 558 (3)

_ 3x=2)(x—3)
Y= S ox T 10— 4)
x*(2x + 10)(x — 4) = 0;
23(x+ 5)(x—4) =0;
x=0mmx+5=0mmx—-4=0
x=-=5 x=4
Omgem: (—o0; —5); (—=5; 4); (4; 0); (0; + 0).

Ne 559 (a)
A(x+3Y)—(y—6x)+7)—(Ix+8y—12)=x+3y—(Sy—6x+7)—Ix—8y+ 12=
=x+3y—Sy+6x—7-9x—8y+12=-2x— 10y + 5.

Ne 562 (r)

_ 12x-7. — ey =D, —
r)y_ Ix+ 14 ° y1_15y2_2’y3__1-




127 _ . 12x6-7 _,
x+ 14 3x+ 14
12x —7=3x+ 14; 12x — 7 =2(3x + 14);
9x =21, 12x — 7= 6x + 28;
x=2% 6x = 35;
x=5%
Ne 563
a)|x|<7; B)|—z+3>5;
—7<x<7;
Omeem: (—7;7) —z+3>5;, —z+3<-5;
—z>5-3; —z<-5-3;
—7>2 —7<=8;
z7<=2; z>8
Omeem: (—0; —2) U (8 + o0)
0)|y|>9; r|5+a|<15;
y>9;y<-9; —15<5+a<l15;

Omsem: (—00;—9) U (9 + )

Ne 566

a)|7x + 21| < 14;
—14<7x+21< 14;
—14 -21<7x< 14 =21,
—35<7x< -7,
—5<x<-1;

—15-5<a<15-5;
-20<a< 10;
Omeem: [—20; 10]

12x—7 _
3x+ 14
12x — 7= —3x + 14);
12x — 7= -3x— 14;

15x = —7;

x=—l
15

m) —|1le+6|>28;

| 11lc+ 6] < -28;
OtBeT: &

e) —|6d — 12| < —42;
|6d — 12| > 42;
6d—12>42; 6d—12< —42;
6d>42+12;6d< —42 + 12;
6d > 54; 6d < =30;
d>9; d<-=5;
Omeem: (—0; —5) U (9 +9)

B) |9z — 13z + 25| > 16;

_47+25> 16
—4z>16 —25;

—4z>-9;
z7<2,5;

—4z+25<—16;
—4z<-16-25;
—47< —41;

z> 10,25

Omeem: (—5; —1)
6) — |9y —36|<—18;

Omeem: (—0; 2,5) U (10,25; + o)
r)| —3s+ 125 — 33 — 15| < 3;

|9y — 36| > 18; | — 33 —6s] < 3;
9y —36>18; 9y—36<—18; —3<—-33-65<3;
9y > 18 + 36; 9y < — 18 + 36; —3+33<—6s<3+33;
9y > 54; 9y < 18; 30 < —6s < 36;
y = 6; y<2; —6<s<-=5;
Omeem: (—0; 2] U [6; + o0) Omeem: (—6; —5)
Ne 570 (a, 6)
a)|lx—7|+|x=5|>9;
x—7=0 x—5=0
x=17 x=5
+—t—
5 7
(=995 5) [5;7] (7; + 0)
1) x € (—0; 5) 2)xe[5;7] 3)x € (7; + o)
—(x—7)—(x—=5)>09; —(x=7+x-5>09; x—7+x=5>9;
—x+7—x+5>09; —x+7+x-5>9; 2x—12>09;
—2x+12>9; 0-x+2>09; 2x> 9+ 12;
—2x>9—12; 0-x>9-2; 2x > 21;
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—2x > =3; 0-x>7,;
x<1,5 HET peLICHUS
(=% 1,5)
>
1,5 5
(=05 1,5)

Omeem: (—o0; 1,5) U (10,5; + o0)

0)|y+4[+]y—9]<12;

y+4=0 y-9=0
y=—4 y=9
+—F
—4 9
(—00; —4) [—4;9] (9; + o)
1) x € (—o0; —4) 2)xe[—4;9]

—(y+4)—-@p-9 <12
—y—4—y+9<12;
=2y +5<12;
—2y<12-35;

=2y <17;

y>-8,5

(=8,5; + o0)

_|_|7

-85 —4
(—8,5;—4)
Omeem: (—8,5; —4).

Ne 588

3) 4(2q —6) — 11¢=2(3 — 6q) + 9¢;
8¢—24—11g=6—12¢q + 9q;
8g—11g+12g—9g=6+24;
0-q=30;

0-y+13<12;
0-y<12—-13;
0-y<—1;

HET pelleHUsI

>
>

HET pelieHUs

Omeem: &

n) 4(m+7)=28(m — 2);
m+7=7(m-2);,
m+7="Tm— 14;
m—"Tm=-T7—14;
—6m = -21;
2L
67
m=—L
27
m=13,5

y+4—-(p-9) <12
y+4—y+9<12;

x> 10,5;

(10,5; + o0)

>

7 10,5
(10,5; + o0)

3)x€e(9; + o)
y+4+y—9<12;
2y —5<12;

2y <12 +5;

2y < 17,

y<38,5;
(—29;8,5)

>
8,5 9
HET pelIeHUs

K) 12(3n — 14) = 48(9 — 5n);
3n— 14 =4(9 — 5n);
3n— 14 =36 — 20m;
3n+20n =36 + 14;

23n = 50;

=30,
23’
—H4
n= 223
Omeem: {2 }.

) 15(2s +4) = 30(2 — 9s);
25 +4=2(2—-9s);

n

25 +4=4—18s;
25+ 18s =4 —4;
20s = 0;

s=0

Omeem: {0}



Omeem: {3,5}

M) 14Q2r — 6) =21(r—4) + 7r;

2Q2r—6)=3(r—4) +r,

4r—12=3r—12+r;
4r—3r—r=12-12;
0-r=0.

Omeem: MOO0€E YNUCIIO.

Ne 591 (B — x)
1
b P
B) M= = q51-_ ;
3 2
23z—-5)=3(2z—-3);
6z — 10 =6z — 10;
6z —6z=—10+ 10;
0-z=0;

JIro0oe uncio

Omeem: (—o0; + o0)

5(6 —1)=4(12 - 20);
30— 5¢r=48 — 8¢,
—5t+ 8t=48 — 30;
3t=18;

=06

Omeem: {6}.

%) 3g+4=.‘1q+ﬁ+ 2,

3 5 15
5(3q +4)=3(5¢ + 6) +2;
15g +20=15¢ + 18 + 2;
15g — 159 =20 — 20;
0-¢g=0;

Omeem: 11000€ YUCIIO.

Ne 592 (B)

X
B) x+9 =7
x=T7(x+9);
x="7x+63;
6x = —63;
x=-10,5
—-10,5u—1,5

ay=l -~ Zg=3
) R

225 — 1) =42 —7(2s — 3);
45— 2 =142 — 145+ 21;
4s+ 14s =42+ 21 +2;
185 = 65;

_65.

N —ﬁ,

— 1l

s—318
LAl
Omeem: {318

o) 3p=5 _2p-2 .
0o fi

23p—5)=312p—2) +18;
6p—10=6p—6+18;
6p—6p=—6+18 + 10;

0-p=22
HET pelIeHUs
Omeem: &.

X _

x—9 7
x=7(x-9);
x=Tx—63;
6x=63;
x=10,5
10,5u 1,5

301



Omeem: moryT ObITh uricia —10,5u — 1,5 umum 10,5u 1,5.

Ne 595

6)—|11+y|[—|y+19]=28;

[11+y|+|y+19|=-28;
Omeem: &
B)|9+z[—|2—z|=-9;
9+2z=0;, 2—2z=0;

z=-9;, z=2
| —
-9 2
1) (—o0; =9]

—9-7-2+z=-9;
0:z=-9+9+2;
0-z=2;

Her pemenus

2) (-9;2]
9+z7—-2+z=-9;
272=-9-9+2;
27=—16;
7=-8,-8—(=9;2]
3) (25 + )
9+tz+2—-z=-9;
0-z=-9-9-2;
0-z=-20;

Hert pemenus
Omeem: {—8}.
e)|5b—15|=|15—5b];
S5h—15=0; 15—-5b=0
b=3; b=3
1) (=005 3]

15 —5b=15—5b;

JII000€ YMCIIO U3 MpOMeEXyTKa (—o0; 3].

2) (3; + )
5h—15=5b—15;

J1000€ YMCII0 U3 TIPOMexXyTKa (3; + 00),

Omeem: (—o0; + ©0),

Ne 600 (3 — m)

K) 8d — 15+ 11d < —5d + 10 — d;
8d+ 11d+ 5d + d < 15+ 10;

25d < 25;
d<1
Omeem: (—0; 1)

r)—|6—18t|—|2t+8|=7;

|6 —18¢|+ |2t +8|=-7;
Omeem: &
m4—|3a—6|=|4—a|;
3a—-6=0; 4—a=0;
a=2; a=4

2 4
1) (=005 2]
44+3a—-6=4—aq;
3ata=4—-4+6;
4a = 6;
a=1,5;1,5€(—o0;2]
2) (2; 4]
4—-3a+6=4—a;
—3ata=4-4-6;
—2a = —6;
a=3;3¢€(—0o0; 2]
3) (4 + 00)
4—3a+6=a—4;
—3a—a=—-4-4-6;
—4a=—14
a=3,53,5¢(4;+ o0)
Omeem: {1,5; 3}.

>
>

X) 7(4 — 11m) > —56(2 + m);
4—11m =2 -8(2 + m);
4—11m>—-16 — 8m;

1) 9p +3(4p—5)<6(3p + 1) + 3p;
9p+12p —15< 18p + 6 + 3p;
21p —21p <6+ 15;

—1lm+8m>—-16—4; 0-p<21;
—3m > -20; Omeem: (—o0; + 00),
m<%;
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m< 6% Omeem: (—; 6%].

3) — 5,2(7 —2n) > —1,3(7n + 4);
4(7-2n)<7Tn+4;

28 —8n<7n+4;
—8n—Tn<4-28;
—15n < =24;

24,
n> 615,
n>%;
n>1,6
Omeem: (1,6; + o0).
Ne 611

Ay T—jEJ.' 1Jlll_ﬂf_|r'+1

a) 5p42 <

y 7 3

M) 2,8¢ —0,6(8 —q) <0,5—2,3(—2g + 3);
28g — 6(8 — q) < 5—23(=2q + 3);
28q — 48 + 6g < 5 + 469 — 69;

28g — 46 + 6 < 5 + 48 — 69;

—12g < —16;

—_
[=)}

q>

El

q>

El

-
vl S

1
q>13

Omeem: (1% ;

|05y + 42 — |2+ T— By < ldy—4y —|;

RSy + 49 < 10y |:

Tiy<—50;
e 20,
75
2
w =
=3
2
{rreeT: [~ o} 3}.

303



I1aBa 7. BBeneHue B CTATUCTHKY

OcHoBHbIE coepzKaTe/ibHbIC LEJIn:

chopMUpoBaTH YMEHME CUMTHIBATh MH(MOPMAIIHIO C TAOIUIL ¥ TMarpaMM, CTPO-

WUTb AuarpaMmbl;

chopMupoBaTh yMEHNE HAXOAUTH pa3Max U MOy Habopa urce;
cchopMupoBaTh yMEHNE HAXOAUTH MeAMaHy Habopa Yrce.

XapaKTepncmxa JAEATECJIbHOCTH yJallIuxcs

ITpu n3ydeHUM comepKaHUsl yIaIInecs:

NOBMOPAIOM U CUCMeMAmU3upyom 3HaHus, IIOJy4YeHHbIe B 5—6 Kjaccax;
UCHOAB3YIOM MATEeMATUYECKYIO TEPMUHOJIOTUIO B YCTHOM M IMCbMEHHOM peyn;
cuumoléarom NHPOPMALIMIO C TAOJUIL U AUAarpaMM;

cmposm nuarpamMMbl;

Haxodsm cpenHee apupMeTUIecKoe;

Haxo0dsm pa3Max, MOy ¥ MeIraHy Habopa Jmcet;

UCHOAB3YIOM CXEMBI U TAOJIMIIBI;

peuiaiom TeKCTOBbIE 3a1a4l;

cokpawarom n1poou;

YRpowiarom BbIPAXKECHYSI:

peutarom HEpaBEeHCTBA;

packaadvléaiom MHOTOUYJICHBI HA MHOXKUTEIIH;

peuiaiom ypaBHEHUST Pa3HBIMU CITOCODAMU;

CmMposm u 8bINOAHSAIOM aAJITOPUTMBI YTSHUSI, 3aITUCH 1 COCTaBJICHUSI BBIPAXKCHUIA,
pabomaiom ¢ pa3IMYHBIMA MaTEMATUYECKUMU MOIEIISIMU;

6bINOAHAIOM NEICTBYSI C pALIMOHAIBHBIMY YUCIaAMMU;

onpedeasom BUI, UCTUHHOCTb BBICKA3bIBAHUSI, CMpPOsm OTPULIAHUE JIOXKHBIX

BbICKa3bIBAaHUM.

§ 1. CBOP 1 AHAJ/IN3 THOOPMALINN

I1. 7.1.1. CITOCOB YITOPAAOYMNBAHU A NTHOOPMAIINN

OCHOBHBIE IIEAU:

1) popmupoBams ymeHue cuumelBamb UHGOPMA-
uuro c mabAuy u guarpamm;

2) mperupoBams yMeHUe CMpoumb guarpammal;
3) mpeHupoBamb yMeHUE peuamb MEKCIOBble
3agauu, ynpoujamp BbIpAXKEHUAL.

Oco0eHHOCTH U3yYeHus1 Y4eOHOro CoepKAHUS

B myHKTE TOBOPUTCS O BaXXHOCTH OOJIamaHUsI HeoOxomuMmoi nHpopmMalneit Kak
IUJIS1 yeIiexa OTAEeIbHOIO YeJIoBeKa, TaK U I pa3IUuIHbIX KOMMEPUYECKUX U HEKOMMEP-
YeCcKHX opraHusanuii. BaxxHo, 4To0bl yyauiyecs MOHSUIM, YTO JJIs1 TOTO, YTOOBI MHMOP-
Marust IPUHOCHJIA TIOJTb3Y, €€ HY>)KHO YMETh CUCTEMaTU3MPOBaTh, aHAJIM3UPOBATh U Jie-
JIaTh Ha €€ OCHOBAHUY BHIBOJIbI, IIPUBOISIIIINAE K JOCTUKEHUIO TTOCTABICHHBIX LIEJIeH.

Tak e B IyHKTe pacCMaTPUBAIOTCS CIIOCOOBI HABEIEHWST TIOpSiIKa B MH(OpMaIum —
mabauubt, epapuru 3aeucumocmeil, cmoadbuamole u Kpy2osvle 0uazpammel.

B pesynbrare u3ydeHmsI MaTepraia IIyHKTa YYalIrecsT CTPOSIT aITOPUTM ITOCTPOe-
HUS CTOJI0YATOM MMarpaMMBbI U aJITOPUTM ITOCTPOCHUS KPYTOBOI TMarpaMMBI.
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VYpok. Cioco0 ynopsamaounBaHus HHOpMALIH

Hoeoe 3nanue

AJITOpUTMBI IOCTPOEHUS CTOJI0YATON 1 KPYTOBOM JMAarpaMM.

Axmyaauzauus

PaccMmoTpeTh BOIPOC UCMOIb30BaHMsI TA0INII, CTOIOYATHIX M KPYTOBBIX IMArpaMM
JIJISE pabOThI ¢ TH(POPMALIUEA.

3aodanue na npobroe deiicmeue

ChopMmynupyiite 11aru IoCTPOEHUsI CTOJ0YATHIX M KPYTOBBIX IMArPaMM.

Durcauus 3ampyoHeHus

41 He Mory c(hOpMYJIMPOBATh ILIATH IIOCTPOEHUS CTOJI0YATHIX M KPYTOBBIX JUATPAMM.

Durcauus npusunst 3ampyoHeHus

Her cnnoco6a mocTpoeHust CTOI04YaThIX M KPYTOBBIX JUATPAMM.

Ileav deameavnocmu

CdhopMynupoBaTh CIIOCOOBI ITIOCTPOSHUS CTOJIOYATHIX M KPYTOBBIX IHMATPAMM.

Imaaon

AJ]FOpl/lTM MNOCTPOCHHUA CTOJI0YATOI JAUarpaMmbl

1. OT™MeTUTH HA l'OpPI3OHTaJ'IbHOI>i OCH 3HAYEHUS HE3aBUCUMOU BEJIMYWHBI.
2. OTMETUTDb Ha BCpTI/IKaJTBHOfI OCH COOTBCTCTBYIOIIMUEC 3HAYCHUA 3aBUCUMOM
BCJIMYMHDBI.

3. Z[J'[H KaXJI0Tro 3HAaYC€HUS HE3aBUCUMOWM BEJTMYWHBI IHOCTPOUTDH CTOJ'[6I/IK,
BbICOTa KOTOPOIO paBHA COOTBCTCTBYIOLIEMY 3HA4YCHUIO 3aBUCUMOM
BCJIMYMHDBI.

ANropuTM MOCTPOEHHUS KPYTOBOI IHATPAMMBI

1. Haiitit cymMmMy Bcex 3aBUCUMBIX BETMINH
(§=a +ta,t..%a).

. . . . a

2. HaiiTu noJro Kaxmoil 3aBUCMMOi1 BeJTMUMHBI B O0LLEH cyMMe (?1).

3. BbUMCIUTH BEJIMYMHY IIEHTPAJBHOIO YIja, COOTBETCTBYIOIIYIO HOJIE
. . a a a

KaXXIOM 3aBUCUMOM BeJTMIMHEI (360° - ?1, 360° - ?', .., 360° - ?1).

4. TlocTpoUTh LIEHTPAIbHBIC YIVIBI, COOTBETCTBYIOIINE KAXIOW 3aBUCUMOI
BeJIMUUHE.

[IpuBeneM npumepbl penieHust HEKOTOPBIX 3adaHMUIA.

Ne 615

1) 19,6; 31,1;

2) JampHeBoCcTOUHEI, 2006 — 2009
Vpanbckuii, 2002 — 2003

3) LenTpanbHblit

4) NanbHEBOCTOUYHBII

5) UenTpanbHbiit, 2002 — 2009;
IMpusomxckuii, 2002 — 2003

6) Ypannckuii, 2002-2009
HanbHeBocTOUHBIM, 2002-2009

7) YMeHbIIanach.

Ne 616

1) 11:10

2) 16:10

3) 22:00

4) 4 4 40 MmuH
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5) B JlonnoH, droccenbnopd, lyoaii, ZKenesa, @pankdypr-Ha-Maiine.
6) 24 15 Muu S716

7) 10 1 55 mun UA 965

8) UN255; C7905

9) Bena, bapcenona, Anmatsl, JlonnoH, Kenesa, ®pankdypr-Ha-Maiine.
10) Bamunrron, Jlyoaii.

Ne 617

1) ®aiinnl, KapaHIaIll ¢ JIJACTUKOM.
2) 1520 p.

3) Maiinbl, KapaHIAII C TACTUKOM
4) 13310 p.

5) 360

6) Kapanpaii ¢ 1acTkoMm, Oymara.

Ne 618

1) AzoBckoe Mope, ITpuMopcko-AxTapcek, 1.
2) CpeauseMHoe mope, Ponoc, 16,4.

3) Monunueckoe mope, KportoHe.

4) Het

5)6

Ne 623
a) 25000(1 + 0,1)* =36 602,5 (p.)
36 602,5 — 25000 =11 602,5 (p.)
20 000(1 + 0,12)*= 31 470,3872 (p.)
31470,3872 — 20 000 = 11 470,3572 (p.)
11602,5—11470,3572 = 132,1428 (p.)
0) ITycTb x p. mepBOHaYaIbHAsA CyMMa
x(1+0,12)3=40492,8 +x;
x-1,12°=40492,8 + x;
x - 1,404928 = 40 492,8 + x;
x =40492,8 : 0,404928
x =100 000

Ne 624
1) 50 000 - 0,5 = 2500 (p.)

2) 50 000 - 0,12 = 6000 (p.)

3) 50 000 - 0,14 + (50 000 - 0,14 + 50 000) - 0,07 = 7000 + 3990 = 10 990 (p.)
4) 50 000 (1 + 0,16)> — 50 000 = 17 280 (p.)

Ne 625

a)—Ty—(—4x—(B5y—6x—72)) —(8x—9z—3y)=y— 10x — 4z

6) (8a — 3b) — ((5¢ — 6a) — 2b) — (4c — (7b—11a)) =3a+ 6b —¢

B) (14a — 18b) — (9a — 15b) — ((6b + 8a) — (12a + 7b)) = 9a — 2b

r)—(5m+9n) — (13n — (8m + 4n)) + (7m — (3n — 8m)) — (12m — 10n) = 6m — 11n

Ne 629

1) Mscopy0Oka, YailHUK;
2) 51 300 p.

3) Mscopyoka, brienaep;
4) 366 750 p.

5) 360 ex.

6) Yaitnuk, Mukcep.



Ne 634 (0)

1) 9 mecsuieB — 6%

70 000 - 0,06 = 4200 (p.)

2) 70 000 - 0,09 = 6300 (p.)

3) 3a mepBsIii rox moxox 7 000 p.

3a cieayroiue 6 mecsie 77 000 - 0,05 = 3 850 p.
7 000 + 3 850 =10 850 (p.)

4) 70 000 - 1,122 — 70 000 = 17 808 (p.)

Ne 635

a)x=0; y=9 (0,9
y=0 x=-1,5(-1,5;0)

0)x=0; y=-7 (0;-7)
y=0 x=-2 (-2;0)

B)x=0;, y=2,5(0;2,5)
y=0 x=5 (50

I1. 7.1.2. CTATUCTUYECKUE XAPAKTEPUCTUKHN
YNCAOBBIX AAHHBIX

OcCHOBHBIE COAep KaTeAbHBIE LIeAN:

1) noBmopumb noHsimue «cpegHee apugpmemuye-
cKoey,

2) mpeHupoBamb yYMEHUE HAXOgumb CpegHee
apugpmemuueckoe;

3) BBecmu noHAmMuUA «pasmax HaAbOOpa uduceay,
«Moga Habopa uuceA», «MeguaHa Habopa uucea,
mpeHUpPOBamMb yMeHUe HaXogumb pA3Max, MOgy u
Meguany Habopa uucea;

4) mpenupoBamb yMeHUE pewlamb MeKCmOBblE
3agauu, HepaBeHCMBd.

Oco0eHHOCTH U3YYeHHsA Y4EOHOr0 COePKAHUS

B maHHOM MyHKTe y4Jaliuecs y3HAIOT O HayKe CTaTUCTHMKA U O TOM, YTO M3y4yaeT
CTaTUCTHUKA. Y3HAIOT, YTO OTHIM U3 €€ pa3IelioB ABJISIeTCS MaTeMaTHIeCKasl CTaTUCTHKA,
HM3yJyarolias MaTeMaTHIeCKUe METOIbI CUCTEMATU3alMI 1 aHaJI3a TaHHBIX. YJaluecs
Y3HAIOT, YTO TSI ONTUCAHMS M aHAJIN3a UMEIOIINXCS YMCIIOBBIX JaHHBIX MCIOJIB3YIOTCS
CTaTHCTUYECKUE XapaKTEPUCTUKU: cpefHee apuMeTHYecKoe, pa3Max, Moja, MearaHa
Habopa. [Ipu n3yyeHnr MaTepuajia JAHHOTO IMYHKTA y4yalluecs CTPOST aJifOPUTM Ha-
XOXIEHUS] MeIaHbl Habopa YHCell.

Ypok. CraTucTuyeckne XapaKTepUCTHKH YMCIOBBIX JAHHBIX

Hoeoe 3nanue

IMousTUs «pa3Max Habopa YKces», «MOoJa Habopa YMcCel», AITOPUTM HAXOXICHUS
MeauaHbl Habopa yucel.

Axmyaauzauus

Tloemopums: TIOHATHE «CpenHee apUOMETHIECKOE».

3aoanue na npobroe deiicmeue

Haiitn pa3zmax, Moxy HabGopa umces B Taommire Ne 643,

Durcauus 3ampyonenus

41 He MOT'Yy HaliTH MPEAIOXEHHbIE XapaKTePUCTUKM.

307



Durcauus npusunst 3ampyoHenus

Her mousaTHii «pa3smax», «Moua» Habopa Jucel.

Ileav deameavnocmu

CdhopmynupoBath OINpeaeaeHUs. HOBbIX CTATUCTUYECKUX XapaKTepUCTUK Habopa

YHUCCII.

Imaaon

Pasmax
Pa3maxom HaOopa 4mce] Ha3bIBaeTCS Pa3HOCTh MEXIY HaMOOJBIINM M Hau-
MEHBIINM YHCJIOM M3 3TOro Habopa.

Mona
Mopoii HaGopa yKces Ha3bIBAETCSI YMCIIO, HauboJiee YaCcTO BCTpevalolleecs B

YM1CJI0OBOM Ha6ope .

Hpnmeqaﬂne: IOHATUE MEINAHbI YYUTC/Ib BBOIUT B IIOABOAAIIEM AUAJIOre, Ipu

HaJIMYHUKN PE3CPBHBIX YPOKOB MOXKHO IMOCBATHUTH M3YYCHUIO 9TOU CTATUCTUYECKOM Xa-
PAKTCPUCTUKUN OTHEIbHBIN YPOK.

308

[TpuBeneM npumMepsl pemennss HEKOTOPBIX 3aTaHUN.

Ne 642

a) (26 +35+37+42+43):5=36,5

0) (8+48+51+63+78+95):6=572

B) (12+32+44+68+95+112+139+215):8=289,6
r)(8+24+25+31+32+33+48+52+69+72+85):11=43,5

Ne 643
)26 +25+19+19+28 +26+32+37+24+35+38):11=28

Ne 644
1) Bmapumupckas o6ur. 1,48
MBaHoBckas 06. 1,11
Koctpomckast 061. 0,72
Kypckas 06:1. 1,20
MockoBckas 061 6,64
OpaoBckas 06:1. 0,84
CMmorneHckas o6a. 1,01
Tsepckast 06:1. 1,42
ApocnaBckas 064. 1,34
. Mocksa 10,41
2) a) 6,498; 6) 2,61; B) 16,265; 1) 2,605
3) a) 2002 1 2009; 6) 2008 u 6,61; B) 2008-2009 1 2002; r) 2009 1 10,27
4) a) 9,53;6),82;8)0,1; 1) 0,04
5) Her, HeT, HeT, 1,16; HeT; 0,83; HeT; HeT; 1,32; 10,39.

Ne 650
4x -3 Tx+2 4-3y T+y 3x +2 4x + 1
> _5< _
a) 5 3 0) 7 < 3 B) 3 5 3 7
12x — 9 > 35x + 10; 20— 15y <14 + 7y; Ix+6—30<8x+2—42;
21x < —19; 22y > 6; x< —16
19 3
< —— > — :(—00; —
x o T OtBeT: (—00; —16].
Omeem: (— o© —E) Omeem'(i' + 00)
; T T .



2y -3 +2
r) y4 —5>y3 —4

6y—9—60=>4y+8—48;
2y > -5;

y=-=25

Omeem: [—2,5; + 00).

Ne 651

a) I1ycTb X M y — UICKOMBIE YuCJIa, MO0 YCJIOBUIO X cymMa paBHa 17: x +y = 17. [1pu
JIeJIEHUY TIEpBOTo YMcIa Ha 9 B ocTaTke noityyaercs 3: x = 9n + 3, Ipu IeJIeHUU BTOPOTO
yucia Ha 9 B octaTke nosyvyaercs S5: y = 9m+ 5.

x+y=17 n+3+9Im+5=17
x=9n+3 n+9Im=9

y=9m+5 n+m=1
Ecmn=0,Ttom=1 Ecmn=1,tom=0
x=3 x=12
y=14 y=35

Omeem: uckomble uncia 3 u 14 wm 12 u 5.

6) ITycTh BelMuMHA MEpBOTO yria x°, Torna BeuyrHa BToporo yria (x — 10)°, Be-
JIMYMHa TpeThero yria 2x°. CymMa yrjioB TpeyrojbHuKa paBHa 180°:

x+x—10+ 2x=180;

4x =190

x=47,5

47,5-2=095

Omeem: BeauMHa 00JblIero yriaa 95°.

1
B) IlycTb paccTossHME OT Havalia 10 KOHIIAa JIOMaHOMU X cM, Torna AB = ?x cM,

1 1
BC= ?x +0,8 (cm), CD =?x + 0,8 — 1,8 (cm). I1o ycnoBuio ainHa JoMaHoi 16 cm:

1 1 1
—x+—x+0,8+—x+0,8—18=
3 Xt 3x 0,8 3 X 0,8—1,8=16
x—0,2=16

x=16,2

AB=54cm

Omeem: nuHa 3BeHa AB = 5,4 cM.

Ne 656
Cpennee: 407
Mopa: HeT
Pasmax: 364
Menuana: 443

Ne 662

2x—1_3x+5 4x + 1 5%—9
> +9 <

4x —2>9x + 15; 4x+1+27<5x—9 + 36;

Sx<—17; x=>1

x>-34

Omeem: (—3,4; + o). Omeem: [1 + + 00),

a)

+12;
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3-8 T+y 3y—6 2y +1

O~ <73 Ny —22—3 =3
9 — 24y < 35 + 5y; 9y — 18 — 24 > 8y + 4 — 36;
29y > —26 y=>10;
26
>_ =
T
Omeem: (—% ; + 00). Omeem: [10 + + ©0),
Ne 663

a) Ilycts x m y — UCKOMBIE YucIa, TI0 YCJIOBUIO MX cyMMa paBHa 38: x + y = 38.

ITpu neneHuu mepBoro yucia Ha 11 B ocratke nmonydaercs 7: x = 11n + 7, ipu aeieHUn
BTrOporo uncna Ha 11 B ocrarke monydaercst 9: y = 11m+ 9.

x+y=38 1ln+7+ 11m+9 =38

x=1ln+7 1ln+11m=22

y=11m+9 n+m=2

Ecitun=0,Tom=2 Ecmun=1,tom=1 Ecmun=2,tom=0
x=17 x=18 x=29

y=131 y=20 y=9

Omeem: nckoMmble unciia 7 v 31 v 18 u 20 wiu 29 n 9.

0) I1ycTb BelMurHa TpeThero yria x°, Toraa BeJIM4rHa IepBoro yria 3x°, BeJIuuyruHa

Broporo yria (3x + 40)°. Cymma yriioB TpeyroibHuka 180°.

3x+ 3x+40 + x=180;

7x = 140;

x=20

20-3+40=100

Omeem: BennanHa BToporo yria 100°.

B xoH1e yqe6Horo roga MpoBOAATCA YPOKHU ITOBTOPCHUMA. B y‘IC6HI/IKC mnpeaiaara-

JOTCSI 3aJaHUS TSI CAMOKOHTPOJISI, KOTOPBIE OXBATHIBAIOT BCE TEMBI, PACCMAaTPHUBAEMBIE
B 7 KJacce.
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IMPUJIOXEHUE

TEXHOAOI'UA AEATEABHOCTHOI'O METOAA

[punuunuansHoe oTauuue TJIM OT TpaaUMLIMOHHOIO JIEeMOHCTPALIMOHHO-
HarJsIIHOTO MeToa 00y4YeHHUsI 3aKJI04aeTcs Ipexae Bcero B ToM, uyto B TJIM npeacras-
JICHO OITMCaHue TTOCIeN0BaTeIbHOCTH NESITeIbHOCTHBIX 1IIarOB HE YYUTENS, a YYeHHUKa.
BolinosiHssg 9TH 11ard B 00pa3oBaTeIbHOM Ipoliecce, YYeHUK CTAHOBUTCS B MO3UIIMIO
CcyOBbeKTa YU4eOHOM IEeITeIbBHOCTH, TO €CTh «IIePEOTKPBIBACT» IJI ceOsT YKe CO3MaHHOe
B KyJIbType, HO JUISI HETO CaMOTo — HOBOE€ 3HaHUe. BhIToNHSIeMble YIeHUKOM IIaru
BOMPpAIOT B CeOSI TTOTHBIN MepeueHb JIMIHOCTHBIX, PETYISITUBHBIX, ITO3HABATEIEHBIX 1
KOMMYHUKATUBHBIX YV ®T'OC, cocTaBiagiommx OCHOBY YMEHUS YUUTHCS. A coaep-
JKaHWe U METOIMKM y4eOHMKA ITOMOTAIOT YIYUTEII0 OPraHU30BaTh 3TOT MPOLIECC B COOT-
BETCTBUHM C TEXHOJIOTUYSCKUMU M TUNTAKTUICCKUMU TpeboBaHusiMu TAM' .

Cronb paguKajbHOe M3MEHEHHE MeTola paboThl B MPAKTUKE IIKOJIBHOTO O0pa-
30BaHUSI CTAHOBUTCSI BO3MOXHBIM, TaK KakK 3a MOCJIeIHUE JeCATUICTUS] OOJBITUHCTBO
yUHUTeNIe HAKONWIN 3HAYMTEILHOE YMCIIO IIPUEMOB M CIIOCOOOB aKTUBHU3AIIAM ICSI-
TeJIbHOCTU y4yamuxcs. IToatomy B obpaszoBarenbHoli cucteMme «llIkomna 2000...» mipen-
JIOXKEHBI HECKOJIBKO ypoBHei peanusauuu TJIM:

1) 6a306vbiil ypoéens — 3TO TIEPEXOAHBINA YPOBEHb, CUCTEMATU3UPYIOLIUI MHHOBA-
LIMOHHBIN OITBIT POCCHIICKON IITKOJIbI aKTUBU3AIIUH A TCTbHOCTH YIAIIUXCsI B TIPOIIeC-
ce TPaHCJISIIIUY CUCTeMbI 3HAHWIA;

2) mexHono2u4eckuil ypogeHsb — 3TO YPOBEHbB, KOTIA YIUTEIb PeATN3yeT TEXHOIOTH-
yeckue TpedboBaHus TJIM, Ho 1moka ele padboTaeT B IOMCKOBOM PEXUME;

3) cucmemHo-mexHoAO2UMECK ULl YPOBeHb — BTO YPOBEHb, KOTJa YYUTEIb BKIIIO-
yun TAM B cuctemMy cBoeit pabOThl U peaanu3yeT TexXHoJiornueckue TpedoBanust TIM
BO BCEW UX IOJIHOTE.

Basossiii yposens TIIM 1ipy BBEACHUU HOBOTO 3HAHMUS BKJIIOYAET B Ce0s CIeayI0-
M IIaru.

1) OpraHu3allMOHHBIM MOMEHT.

2) AkTyanuzauus 3HaHWIA.

3) IIpobiemMHOe 00BICHEHUE HOBOTO 3HAHUSI.

4) IlepBuyHOE 3aKperieHUe BO BHEIIHEN PEeUn.

5) CamocrogTenbHas paboTa ¢ CaMOIMPOBEPKOIA.

6) BximouyeHue HOBOTO 3HAHMS B CUCTEMY 3HAHUIA U IIOBTOPEHHUE.

7) HUror ypoka.

Ha sTane opeanuzauuonnoeo momenma onpeneassroTcs eI ypoka U OpraHu3yeTcs
C ITOMOIIBI0O MOTUBUPYIOLIUX IIPUEMOB OCO3HAHHOE BXOXIEHME YIalMXCs B IIPOCTPaH-
CTBO y4eOHOI AeSTEIbHOCTH Ha YPOKeE.

Lens sTana axmyasusayuy 3Hanuii — TOATOTOBKA MBIIIJIEHUS IE€TEN K N3YUYEHUIO
HOBOTO MaTepHaJia, BOCIIPOM3BEICHIE YICOHOTO COMepKaHMsI, HCOOXOIMMOTO IIJIsI BOC-
MIPUSITHS HOBOTO, M YKa3aHUE CUTYaIlMU, IEMOHCTPUPYIOIIEH HEIOCTaTOYHOCTh NMEIO-
LIIMXCH 3HAHUN.

Ha sTane npobaemnoeco obsscHerus HOBOTO yUMUTENIb OOpalllaeT BHMMaHUE ydya-
IIMXCS HAa OTJIMYMTEIPHOE CBOMCTBO 3alaHUsI, BbI3BABILIETO 3aTPYIHEHNUE, PACKPHIBACT
11eJ1eCO00Pa3HOCTh BBEACHUSI HOBOTO 3HaHUsI, (popMyupYyeT 1ieib U TEMY YpOKa 1 Op-
TaHM3yeT MOOBOISIINIA THAJIOT, HaIIpaBJICHHBII HA ITOCTPOCHNE M OCMBICIICHIE HOBO-
ro criocoba aeiicTBuii. B 3aBepieHue 3Tana HOBoe 3HaAHUE (PUKCUPYETCsT BepOaJIbHO,
3HAaKOBO U C IIOMOIIIBIO CXEM.

' B obpazoBarenbHoit cucteme «llIkoma 2000...» yduTesao MpeIoKeHbl BapUaHThI CLiEHapHeB
KaXJIOro ypoka Kypca MaTeMaTHKH «Y4ych y4UThCs» 0—9, TO ecTh, HAYMHAS C JOLIKOIBHOM
HOICOTOBKU RIIOTh 0 BRIITYCKA M3 OCHOBHOM IKOJIBI.
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Ha stare nepsuunoeo 3axpenienus 60 eHewHell peyy U3yIeHHOE COIEpXKAHMIE 3a-
KPEIUIIeTCS M IPOBOIUTCS Yepe3 BHEIIHIO PEUb.

Ha stane camocmosmenvroil pabomst ¢ camonpogepkoli OpraHU3YyeTCsl CaMOKOH-
TPOJIb YCBOCHUSI HOBOTO YUEOHOTO COACPXKAaHUS, IIPU 3TOM HOBBIN CITIOCOO IEMCTBUS
TePEeBOIUTCS BO BHYTPESHHUI TIaH.

Llenp aTana gxaro4eHus HO6020 3HAHUS 8 CUCIEMY 3HAHUL U NO8MOPeHUs — OTIpeie-
JIEHUE TpaHUll IPUMEHUMOCTH HOBOTO 3HAHUS, TPEHUPOBKA HAaBBIKOB €r0 MCIIOJIb30-
BaHMSI COBMECTHO C paHee M3yUYeHHBIM MaTepHUaioM U IMOBTOPEHMUE CONEPKaHMSI, KO-
TOpOE 3aKpeIuIsieT M3yYeHHOe Ha MPEIbIIYIINX YPOKaxX 1 MOTpeOyeTCsS Ha CIICAYIOIINX
YpOKax.

Ha stane nodeedenus umoeos ypoxa dukcupyeTcs U3ydyeHHOE Ha ypoKe HOBOE 3Ha-
HUE, YTOUHSIETCS €r0 3HAYMMOCTh, OPTaHU3YeTCsI CaMOOIIEHKA YIeOHOM JeATeTbHOCTH
¥ HaMeYaloTcsl JaTbHEHUIIe eI IeITeIbHOCTH.

CtpykTypa ypoka 6a3zoBoro ypoBHs T/IM BhiiensieT u3 oOlueit CTpyKTyphl ped-
JIEKCUBHOI caMOOpraHu3alu Ty €e 0a30BYIO YacTh, KOTOpasl IpencTaBiIsieT Co00M 1ie-
JIOCTHBIN 3JIEMEHT, 00eCTieunBalIOINiA CO3HATEbHOE, TJIYOOKOEe W TIPOYHOE YCBOEHME
YYaIIMMHKCS HAaKOIUIEHHOTO B KYJIETYPE OIThITa U Pa3BUTHE IMO3HABATEIbHBIX ITPOILIEC-
coB. He BcTymast B mpoTuBOpeUne ¢ MEJOCTHOM CTPYKTYPOIl AesITeIbHOCTHOTO METOIa
00yueHus1, 0a30BbIii ypoBeHb TJIM MO3BOJISIET YUUTENIO OCBaUBaTh ACSTEIbHOCTHBIN
METOJ, B CITOKOITHOM, KOM(OPTHOM TS cebsI TeMITe TI0 MHANBUIYATEHON TPacKTOPUU
CaMOpa3BUTHSI.

Ha texHoJ10ruueckoM ypoBHE TP BBEIECHHM HOBOTO 3HAHUS YUUTEJb HAYMHAET
MEePEXOANUTD K UCTIOIb30BAHUIO CCAYIOIIEH CTPYKTYPBI YPOKa.

1. _Momueauus (camoonpedenenue) K y4e6Hol desmeabHOCHU.

JaHHBIH 9Tan ypoka mpearnoiaraeT 0CO3HAHHBIN Mepexo/l yYeHUKa U3 XKU3HEeAes -
TEJIBHOCTU B NMPOCTPAHCTBO yueHUs. C 3TOH LIeJIbI0 OPraHU3YeTCsl ET0 MOTUBUMPOBaHUE
K y4eOHOI JesITeTbHOCTU Ha YPOKe («Oyay YUUTHCS») YePE3 MEXaHU3M «HAJ0» — «MOTy» —
«X04y», a IMEHHO:

1) akTyanu3upyroTcst TpeboBaHUS K YIEHUKY CO CTOPOHbBI YU€OHOH IeSITeTbHOCTH
(moHMMaHWe HOPMBI YYEOHOI AESITEIBHOCTU — «HANI0»);

2) yCTaHaBJIMBAIOTCS TEMaTUYECKUE PAMKU (MHE TIOHSATHO — «MOTY»);

3) co3nmatoTcs ycIoBYsI U1t BOSHUKHOBEHMSI Y HETO BHYTPEHHEH MOTPeOHOCTH BKITIO-
YeHUs B y4eOHYIO IesITeIbHOCTD (MPUHSITUE HOPMBI Ha INYHOCTHOM YPOBHE — «XOUY»).

B pa3BuTOoM BapuaHTe 3[4€Ch MPOUCXOAST MPOIECCHl aJeKBATHOTO CaMOOIIPEIe-
JIEHUs B y4eOHOW NeITeIbHOCTH, MpPearnoaralonue cConocTaBIeHue Y4eHUKOM CBOETO
peasibHOTO «f» ¢ 0Opa3oMm «f — uaeaNbHBIA YYEHUK», 3aTEM OCO3HAHHBIM MOTYMHE-
HUEM ce0s1 CCTeMe HOPMAaTUBHBIX TPeOOBaHUM yUeOHOM NesITeTbHOCTH M BRIPaOOTKOIM
BHYTPEHHEN TOTOBHOCTH K MX peau3aluu (CyObeKTHBIN 1 TMYHOCTHBIA YPOBHU).

2. Axkmyaruzayus u @urcuposanue uHOUBUOVAAbH020 3ampYyOHeHUs 6 NPOOHOM
deticmeuu.

Ha nanHoM 3Tamne opraHu3yeTcsl TOATOTOBKA M MOTHUBALIMS YJaIlIMXCs K HaaIexKa-
IIEMY CaMOCTOSITeJIBHOMY BBITIOJTHEHHIO IIPOOHOTO YIeOHOTO AEICTBHS, €T0 OCYIIECT-
BIICHUIO U (PUKCAINN WHANBHUIYAJTBHOTO 3aTPYIHCHMSI.

CoOOTBETCTBEHHO, JaHHBII 3TAIl IIPEATIoIaraeT:

1) akTyanu3aiuio u3y4YeHHBIX CII0OCO0O0B AEHCTBUI, TOCTATOUHBIX TSI IOCTPOCHUS
HOBOT0 3HaHUsI, UX 00001IEHNE U 3HAKOBYIO (PUKCALIMIO;

2) aKTyaJM3allldi0 COOTBETCTBYIONINX MBICIUTEIBLHBIX OIepallii M ITO3HABATEIb-
HBIX IIPOIIECCOB;

3) MOTMBUPOBAHME YYALIUXCS KITPOOHOMY yueOHOMY €M CTBUIO («HAT0» — «MOTY» —
«X04y»), M €T0 CAaMOCTOSITEIbHOE OCYIIIeCTBIICHNE;

4) (pukcamusa yJaruMucs WHAWBUIYAJBHBIX 3aTPyOIHEHUI B BBITIOJTHEHUM WMU
MPOOHOTO YYeOHOTO NEHCTBYSI WUIM €r0 000CHOBAHUHM (B pOpMe «sI HEe 3HAIO ...»).
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3aBepllleHrEe 3Talla CBSI3aHO C OpraHM3alMeil BBEIXOMA yJalIuXcsS B pedIeKCHUI0
MpOOHOTO AECTBUSI.

3. Buiasaenue mecma u npuunsl 3ampyoHeHu.

Ha manHowm stane yvaiiuecs: BBISBISIIOT MECTO W TIpUUUHY 3aTpyaHeHus. C aToit
1LIEJIbIO OHU JTOJIXKHBI:

1) yTOUHUTH, KaKyl0 UMEHHO KOHKPETHYIO 3a7adyy OHM HE CMOTIJIM PEIIUTh WU
000CHOBATh pellleHHE (TO €CTh MECTO 3aTPYAHEHUS);

2) BBISIBUTD U 3a(bUKCUPOBATh BO BHEIIIHE peul, KAaKOTo Criocoda AeCTBUS UM He
XBaTaeT, YTOOBI PEUIUTh U 00OCHOBATh UCXOJHYIO 33auy U 3aaud TaKOTO KJlacca WUiu
TUIIa BOOO1IIE (TO €CTh MPUYUHY 3aTPYAHEHUST).

4. Ilocmpoenue npoekma @bixoda u3 3ampydHeHUs (ueab, mema, HAQH, CHOCO0,
cpedcmao).

Ha manHoM sTare yvaiiuecsi B KOMMYHUKATUBHOUM (hopMe 0OOyMBIBAIOT TTPOEKT
OyaylIMX Y4eOHBIX ACUCTBUIA:

* CTaBAT 1eNb (IIeIbI0 BCeTaa SIBISIETCS YCTpaHeHNe 3a(MKCUPOBAHHOTO 3aTPY/I-
HCHHUST),

* COIJIAaCOBBIBAIOT TEMY YpOKa,

* CTPOST IUTaH TOCTVKCHUS 1LIeJTH,

* BBIOMPAIOT CMOCOO (IOMOTHEHUE WU YTOUHEHNE),

* OMpenessiioT CpeacTBa (AITOPUTMBbI, MOJEIN, YY€OHUK U T.1.)

DTUM TIPOLIECCOM PYKOBOMUT YUUTENb: Ha TEPBBIX MOPAX ¢ MTOMOIIBIO TTOIBOMIS -
IIETO IMaJIora, 3aTeM — ITOOYXXAAIoIIero, a 3aTeM U ITOCPEICTBOM OpraHU3aIuy CaMo-
CTOSITEJIbHOU yUeOHOM AesTeIbHOCTU YUallUXCS.

5. Peaauzauus nocmpoeHHo20 npoeKkmad.

Ha naHHOM 3Tane ocylecTBasieTcsl peaiu3alus MOCTPOSHHOTO MPOeKTa: 00CyXK-
JAI0TCS pa3IMYHble BApUAHThI, MIPEUIOKEHHbIE YUalllMMUCS, I BHIOMPAETCsl ONTUMAIIb-
HBI BapuaHT, KOTOPBIH (hUKCUPYeTCs B SI3bIKE BEPOAIbHO M 3HAKOBO.

ITocTpoeHHBII cMOCO06 NeHCTBUIT UCTIONB3YETCs IJISl pellIeHUsT MCXOMHOM 3aJa4u,
BBI3BABIIEN 3aTPYAHEHNE.

B 3aBepiieHne, yTogHsIeTCSI OOIIMII XapaKTep HOBOTO 3HaHUS U (pUKCHpYyeTCs
MpeonoJeHe BOZHUKIIIETO paHee 3aTpyIHEHUSI.

6. Hegeulmoe 3dKpenienue ¢ npoeosapueanuem 60 BHeulHell peuu.
Ha pmanHom sTamne yqyamueca B (bopMe KOMMYHUKATUBHOTO B3aMMOIEUCTBUS

(bpoHTaNBHO, B IPYyIIIaX, B Mapax) pellaloT TUIIOBBIC 3aJaHMsI Ha HOBBII CITOCO0 meii-
CTBUI C IPOTOBAPHUBAHKNEM AJITOPUTMA PEIICHUS BCIIYX.

7. Camocmosamenvras paboma c camonposepkoi no ImManoHny.
[Tpu mpoBemeHNN TaHHOTO 3Talla UCIIOIb3YyeTCs] MHANBHUIyalbHasT (hopMa pabOTHI:

yYaImecss CAMOCTOSATETBEHO BBITIOTHSIOT 3aJJaHIsI HOBOTO TUTIA M OCYIIECTBIISIOT MX Cca-
MOTIPOBEPKY, MOIIArOBO CPaBHUBAS C ITAJIOHOM. B 3aBepilieHre OpraHu3yeTcsl UCTION -
HUTEIbCKas petJIeKCHS X0oaa pealn3aliy ITOCTPOSHHOTO ITPOEeKTa YIeOHBIX TeCTBUI
¥ KOHTPOJIbHEIX TTPOIIEAYD.

DMOIMOHAIbHASI HAMPABJICHHOCTh 3Tara COCTOUT B aKIICHTUPOBAHUY YIEHUKOB Ha
yCIieX: OpraHu3aluu, o BO3MOXKHOCTH, [IJIsT KaXKIOro yYeHUKa CUTYyallMu ycrexa, MOTH-
BUPYIOIIEH €ro K BKIIOYCHUIO B JaJIbHEUIITYIO [IO3HABATEIbHYIO NeSITeIbHOCTD. «Bcenu B
yuyeHuka, — ropopui B. A. CyxoMnuHCKUi1, — Bepy B ce0s1, B ycrieX. MopabHbIe CUJTbI
JUTSL TIPEOIOJICHYSI CBOMX CJTA0BIX CTOPOH PeOSHOK YepIiaeT B CBOMX yCIIeXax».

8._Braiouenue 6 cucmemy 3HaHull U nosmoperue.

Ha nanHOM 3Tane BBISIBISIIOTCS] TPAHUIIBI IIPUMEHMMOCTA HOBOTO 3HAHUS U BBI-
MOJIHSIIOTCSL 3aJlaHus, B KOTOPbIX HOBBIM coco0 OeiCTBUII MpeaycMaTpUBaeTCsl Kak
MPOMEXYTOUHBIN 1AL,

OpraHu3ys 3TOT 3Tall, YIUTEIb OI0MPaET 3aJaHus, B KOTOPBIX TPEHUPYETCS MC-
MOJb30BaHNE U3YYEHHOTO paHEe MaTepualia, UMEIOIIEr0 METOANYECKYIO IEHHOCTD JUTS
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BBEJEHUS B ITOCIIEAYIONIEM HOBBIX CITOCOOOB AeiicTBIiA. TaKM 00pa3oM, MTPOUCXOINT,
C OJIHO# CTOPOHBI, TPEHUPOBKA B TPUMEHEHUY U3YUYEHHOT0 CII0c00a AECTBYS, a C IpY-
roii — MOATOTOBKA K BBEJIEHUIO B OYIyILeM HOBOI'O 3HAHMUSI.

9. Peprexcus yuebnoil desmenbHocmu Ha Ypoke (umoe ypoKa).

Ha manHOM 3Talte hMKCHUpyeTCcs HOBOE ColepKaHNe, N3ydeHHOE Ha YPOKe, M Opra-
HU3yeTcs pedIeKCrs U CaMOOLIeHKA YYeHNKaMM COOCTBEHHOM YIeOHOi IesITeIbHOCTH.
B 3aBepIireHME, COOTHOCSITCS €€ 1Ie/Tb U PE3YIBTaThl, PUKCHUPYETCS CTETIEHb MX COOTBET-
CTBHSI I HAMEYAIOTCST JAJIbHEHIIINE eI ACSITEIbHOCTH.

JlaHHast cTpyKTypa ypokKa rpadpuuecky MoxXeT ObITh N300pakeHa C MOMOILbIO CXe-
MbI (puc. 1), moMoramouiei yauTesro COOTHECTH MeXITy COOOM 3Tanbl y4eOHOM aesaTeb-
HOCTH. DTa cXeMa SIBJISIETCS, 110 CYTU, OIIOPHBIM CUTHAJIOM, KOTOPBI B agalTUPOBaH-
HOM BHJE TPEACTABISICT METOMOJIOTUMIECKYIO CXEMY, OIMMCHIBAIOIIYIO CTPYKTYPY y4eo-
HOM nesiTeNbHOCTH [3] ¢ BKIIIOUCHHBIMU B Hee IIIaraMu, 00eCIIeYnBAIOIINMU TIIyOOKOE
U MMPOYHOE YCBOEHME 3HAHUIA.

Texnonorns gesareapnocTHOro Merona «IlIkomaa 2000...» (TIM)

1) MotuBanus (camoonpenaeacHne) K yIeOHO nesaTelb-
HOCTHU.

2) AkTyanu3anus U (pUKCUpoBaHWe WHANBHUIYaTbHOTO
3aTpyAHEHUST B TPOOHOM AEHCTBUM.

3) BeisBiieHre MecTa ¥ IPUYUHBI 3aTPYIHCHMSI.

4) ITocTpoeHuUe MpoeKTa BBIXOIA M3 3aTPYIHEHMSI.

5) Peanm3arust HoCTpOEHHOTO ITPOEKTA.

6) [1epBruHOE 3aKperUieHe ¢ IPOroBapuBaHUEM BO
BHEIIIHEW peun.

7) CaMocTosiTesbHast paboTa ¢ CaMOITPOBEPKOIA IO STAJIOHY.
8) BximoueHne B cCTeMy 3HAaHMI 1 TTIOBTOPEHHE.

Puc. 1 9) Pedbrekcnst yaeOHOI mesITEIBHOCTH.

[IpennoxeHHAas: TEXHOJIOTUSI HOCUT MHTEIPATUBHBIN XapaKTep: B HEil CUHTE3UPO-
BaHbl He KOHGIMKTYIOIIUE MEXIy CO0O0M Maeu U3 KOHLEMIMIA pa3BUBalollero oopaso-
BaHMS BEOYIINX POCCUICKUX MEIaroroB U IICUXOJIOTOB C ITO3ULINI IIPEEMCTBEHHOCTH C
TPAAULIMOHHOM IIKOJIOK.

JleficTBUTENbHO, TIPU peanu3aluu waroB 1, 2, 5—9 BbINOJHSIOTCS TpeOOBaHUS
TPAOAULIMOHHOM IIKOJBI K OpraHM3aluy Iepeaayy yJyalluMmcsl 3HaHW, YMEHUMA U Ha-
BBIKOB; IIar'v 2—8 00eCeuynBaloT CUCTEMHOE MPOXOXACHNE yJalllMMUCS BCEX ITAIOB,
BblnesieHHbIX I1. f. TanbrneprHbIM Kak HEOOXOAMMBIE 7151 TIIyOOKOTO M IMTPOYHOTO YCBO-
€HUS 3HAaHMIA; 3aBepIlieHUEe 2-TO I1ara CBSI3aHO ¢ CO3aHUEeM 3aTPyIHEHUS B NESITEIbHO-
CTU («KOJUTU3UU»), YTO SIBNISIETCS, 10 MHeHuU1o JI. B. 3aHKOBa, HEOOXOAUMBIM YCIOBUEM
pasBuBatoliero ooyyenust. Ha stamax 2—5, 7, 9 obecneunBaroTcs TpeOOBaHUS K Opra-
HU3alWKU Y4eOHOM AesATeIbHOCTU, pa3paboTaHHbie B.B. laBbinoBsiM. TakuM 06pazom,
Ha OCHOBe MeTtojoaorudyeckor Bepcuu teopuun nesdreabHoctu (I. I1. IleapoBuukuii,
O. C. AHUCUMOB U JIp.) yIaJOCh MTOCTPOUTH MOCIEA0BATEbHOCTD 1€SITEIbHOCTHBIX Il1a-
TOB, KOTOPAst MOXET UCITOIb30BaThCS B COBPEMEHHOM cepe 00pa3oBaHMS B Ka4eCTBE
CUHTE3UPYIOLIEro MpeanKara.

Kaxk yxe ormeyanock, nmpoxoxaeHue AaHHbIX 3TanoB TAM no3BosisieT yyaimmces
Ha KaXJIO0M YpPOKe TpeHUpoBaTh Bech KoMIuiekc YV ®PI'OC, cocTaBasionnx OCHOBY
yMeHust yauThes. X mpumepsl 1o atanam T/IM npuBeaeHbI B CIeAyOLIei Tabaule? .

2 YcoBHBIE 0003HAYEHMS:
JI — muanoctabie YY]I; P — perynarusubeie YY/I; I1 — mo3naBarensHbie YY]; K — KoMmMyH1-
KatuBHbIie YVY/I.
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Oransi ypoka B TIIM

Tpenupyemsbie YY/I

MoTuBauuss  (camMoo0-
npenejieHue) K yaeoHoi
TeSITeIBHOCTHU

* MMO3HaBaTeIbHAst MOTHBALNs / camoomnpeneiacHue (J1);
* cMbIciooopasoBanue (J1);

* nenenojaranue (P);

* TJIAHUPOBAHKE YIeOHOTO COTPYIHUYECTBA C yIUTE-
JieM u cBepcTHUKaMU (K)

Axryanu3auus U Quk-
CUpOBaHWE WHAWBUIY-
aJTbHOTO  3aTPYIHCHMUS
B MPOOHOM JE€CTBUMU

* aHaJu3, CHHTE3, CPAaBHEHME, 0000IIEHNE, aHAJIOT U,
knaccudukanus (IT);

* M3BJICYEHUE HeoOxomMoil nHbopMaru u3 TekcToB (I1);
* UCIOJIb30BaHKE 3HAKOBO-CUMBOIMUecKkuX cpeacts (I1);
* OCO3HAHHOE MOCTpOeHMe peuyeBoro BeickasbiBaHus (11);

* noaseaeHue noj nousitue (I1);

* BBITIOJIHEHUE TIPOOHOTO YueOHoro aeiictBus (P);

* (bukcupoBaHuUe 3aTpyaIHEHUS B poOHOM neiicTBum (P);
* BOJIEBasl cCaMOPETYJIALUS B cuTyauuu 3atpyaHeHus (P);

* BBIPaXXEHME CBOMX MBICJIEN C JOCTATOUYHOW TTOJIHOTOMN
u ToaHOCTEIO (K);

* apryMEHTalMsI CBOETO MHEHUS U TTO3UIIUY B KOMMY-
Hukaiuu (K);

* y4eT pa3HbIx MHeHMH (K);

* WCIIOJIb30BaHUE KPUTEPUEB AJIs1 0OOOCHOBAHUSI CBOETO
cyxnaenus (K)

BrisaBieHnue Mecta u
IIPUYMHBI 3aTPYAHEC-
HUA

* aHaJu3, CHHTE3, CPaBHEHNE, 0000IIEHE, aHAJIOT S,
knaccudukanus (IT);

* noaseacHue nof noustue (I);

* omnpenesieHre OCHOBHOM U BTOPOCTEIIEHHOM MH(pOP-
mauuu (I1);

* OCO3HAHHOE TTOCTPOeHUE peueBoro BbickasbpiBaHms (I1);
* cTpykrypupoBanue 3HaHmit (IT);

* MOCTaHOBKa U (hopMyaupoBaHue rpoodsemsl (P);

* BOJIEBasI CAMOPETYJISLIUS B cCUTyaluu 3atpyaHerus (P);

* BBIPAXEHUE CBOUX MBICJIE C JOCTATOYHOU TTOJTHOTOM
1 ToYyHOCThIO (K);

* apryMeHTalMs CBOEr0 MHEHUS U MO3ULIMY B KOMMY-
Huxkauuu (K);

* y4eT pa3HbIX MHEHUI, KOOPAMHUPOBAHKE B COTPY/I-
HuuecTBe pa3Hbix no3uuuit (K);

* paspemieHre KoH(GIukToB (K)

IMocTpoenue nmpoekra
BBIXOJIA U3 3aTpyIHE-
HUSI

* camoonpenenenue (JI);

* cMbIcaoo0pasoBanue (J1);

* aHa/IM3, CUHTE3, CpaBHEeHUE, 000011eHKe, aHatorus (IT);
* CaMOCTOSITEeJIbHOE BhIIEICHUE U (hOPMYITMpPOBAHUE
no3HaBaTenbHoOM Leau (P);

* MOUCK U BBIAEJIeHUE HeoOxoamoit uHdopMarmu (I1);

* BBIOOD Haubosee 3(pPeKTUBHBIX CIOCOOOB PELICHMUS
3amay (IT);
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* IMIaHUpOBaHMeE, ITporHo3upoBaHue (P);

* cTpykTypupoBaHue 3HaHui (I1);

* OCO3HAHHOE ITOCTPOEHME pedeBOro BhicKasbiBaHmsI (11);
* BOJIEBAsl CAMOPETYJISLUS B cuTyaluu 3atpynHeHus (P);

* BBIPaXXEHME CBOMX MBICJIEN C JOCTATOYHOM TTOJIHOTOMN
u ToaHOCTEIO (K);

* apryMeHTalMsl CBOero MHEHUS U TTO3UIUY B KOMMY-
Hukaiuu (K);

* yueT pa3Hbix MHeHU (K);

* WCIIOJb30BaHUE KPUTEPUEB AJIsI 0OOCHOBAHUST CBOETO
cyxnenus (K).

* [UTaHMpPOBaHUE YYeOHOTO COTPYAHUYECTBA C YUUTE-
JileM u cBepctHuKamu (K);

* paspemnreHre KoHGIUKTOB (K)

Peanuzanus noctpo-
€HHOTO ITPOoeKTa

* cMbIcaoo0pasoBanue (J1);

* aHaJIU3, CUHTE3, CpaBHEHUE, 0000IIEHNEe, aHAIOTUS,
knaccudukarus (I1);

 BosieBast camoperyisiuus (P);
* Mo3HaBaTelbHasg nHuMarusa (P);
* BBIOBIDKCHUE TMITOTE3 1 X obocHoBaHue (P);

* CaMOCTOSITEJIbHOE CO3JaHUE CITOCOOOB pelIeHUs MTPO-
0JileM TBOPYECKOT0 U MOUCKOBOI'0 XapaKTepa Ha OCHOBE
MeTozaa pedeKcuBHO camoopranusanuiu (P);

* nouckK Heobxoaumoit nuHgopmauuu (I1);
* UCITOJIb30BaHME 3HAKOBO-CUMBOIMYecKuX cpeacts (I1);

* MOJEJMPOBaHME U MPeoOpa3oBaHNe MOJENEH pa3HbIX
TUIIOB (TIpeAMEThbI, CXeMbl, 3Haku U T.14.) (IT);

* YCTaHOBJICHME TPUYNHHO-CJIeACTBeHHBIX cBsi3eit (I1);
* OCO3HAHHOE MOCTPOeHUE peueBoro BuickasbiBaHus (I1);
* MOCTPOEHME JIOTUYECKOM 1ienu paccyxaeHuii (IT);

» nokazatenbeTBo (IT);

* HPAaBCTBEHHO-3TUYECKOE OLIEHMBAHUE YyCBAUBAEMOTO
coaepxanus (JI);
* OCO3HaHUE OTBETCTBEHHOCTHU 3a ob1iee neno (JI);

* clleJ0oBaHUE B MOBEACHUY MOPAJIbHBIM HOPMaM U 3TU
yeckuM TpedoBaHusaM (J1);

* BBIpaXEHME CBOMX MBICJIEN C JOCTATOYHOM TTOJIHOTOMN
1 TogHOCTEIO (K);

* aJIeKBaTHOE MCII0JIb30BaAHUE PEYEBBIX CPEIACTB ISt
pelieHuss KOMMYHUKalMOHHbIX 3afay (K);

* (hopMyIMpOBaHUE U apryMEHTalllsl CBOETO MHEHUS U
no3unuu B KomMmyHUKauu (K);

* YYeT pa3HbIX MHEHUI, KOOPAMHUPOBAHUE B COTPY/I-
HUuecTBe pa3Hbix no3uuuit (K);

* WCIIOJIb30BaHUE KPUTEPUEB JIJIsI 0OOCHOBAHUST CBOETO
cyxnenuns (K);

* IOCTUXXEHUE TOTOBOPEHHOCTE U CoriacoBaHUe
obuero pemeHus (K);

* paspenieHre KoHGIUKToB (K)
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[IepBuyHOE 3aKperie-
HUE C IIporoBapuBa-
HHUEM BO BHEILIHEH
peuun

* aHaJM3, CUHTE3, CPAaBHEHME, 0000IIEHNE, aHAJIOT U,
knaccubukanus (IT);

* U3BJIEYEHUE U3 MaTEMATUYECKUX TEKCTOB HEOOXOAU -
Mot ungopmanmu (IT);

* MOIEJIMPOBaHUE U Mpeodpa3oBaHNE MOAETEN Pa3HbIX
tunos (I1);

* MCTOJIb30BaHUE 3HAKOBO-CUMBOIMYecKMX cpencTs (I1);
* noaseAecHue o nousitue (I);

* YCTAaHOBJICHME TIPUYNHHO-CJIeACTBeHHBIX cBsi3eit (I1);
* BBINOJHEHUE AefcTBUit o anroputmy (I1);

* OCO3HAHHOE MOCTPOEHUE peyeBOro BhicKa3biBaHU (I1);
* MOCTPOEHME JIOTMYeCKoi 1ienu paccyxaeHuii (IT);

» nokazateabeTBo (IT);

* BBIPAXECHUE CBOMX MBICJICH C JOCTAaTOYHOM ITOJIHOTOMU
¥ ToyHOCTBIO (K);

* aJIeKBaTHOE MCII0JIb30BaHUE PEYEeBBIX CPEACTB ISt
peleHnsI KOMMYHUKalIMOHHBIX 3a1a4 (K);

* (bopMyIMpoBaHUE U apryMeHTALMsI CBOEIO MHEHUS B
koMmyHuKaiuu (K);

* YYeT pa3HbIX MHEHUI1, KOOPIUHUPOBAHUE B COTPY/I-
HUJeCcTBe pa3HbIx mo3unmii (K);

¢ HUCITOJIb30BAHUEC KPUTCPUECB IJIA 000CHOBAaHUS CBOETO
cyxnenus (K);

* IOCTIDKEHHE JOTOBOPEHHOCTE! M COIIaCOBaHME
o6miero pemeHus (K);

* OCO3HaHUE OTBETCTBEHHOCTH 3a ob1ee aeno (JI);

* clieloBaHUE B TTOBEIEHUU MOPaJbHBIM HOPMaM U 3TH-
yecKuM TpedoBaHUsIM (JI)

CamocTosiTesibHas pa-
60Ta ¢ CaMOIIPOBEPKOI
I10 3TaJIOHY

* aHaJIu3, CUHTE3, CpaBHEHME, 000OIICHE, aHAJIOT U,
knaccudukarus (IT);

* U3BJICYCHME 13 MATEMATUYECKMX TEKCTOB HEOOXOMM -
moit nngopmauuu (I1);

* UCITOJIb30BaHME 3HAKOBO-CUMBOIMIecKuX cpeacts (I1);
» noaseaeHue o nousitue (I1);

* BBIMNOJIHEHUE AelicTBUi IO asiroputmy (I1);

* OCO3HAHHOE MOCTPOeHUE peueBoro BbickasbiBaHus (I1);

nokaszarenbeTBo (IT);

KOoHTpoJb (P);

koppekuus (P);

oueHka (P);
* BOJIEBAsI CAMOPETYJISILIMS B CUTyalvu 3aTpyaHeHus (P);
* OCO3HAHHOE MOCTpoeHre pedeBoro BbickaszbiBaHus (I1);

* BBIPAXXECHUE CBOMX MBICJICH C JOCTAaTOYHOM ITOJTHOTOMU
¥ TouyHOCTBIO (K);

* UCIIOJIB30BAHUEC KPUTECPUEB I 000CHOBAaHUS CBOETO
cyxnenus (K)
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BxiroueHue B cucteMy
3HAHUU U TIOBTOPEHUE

* HPaBCTBEHHO-3TUYECKOE OLICHNBAHKE YCBABAEMOTO
conepxanus (JI);

* aHaJIM3, CUHTE3, CpPaBHEHUE, 0000IIeHIEe, aHATIOTHS,
knaccubukanus (IT);

* IOHMMAaHME TEKCTOB, U3BJAeYCHNE HEOOXOTUMOM UH-
dopmanmu (IT);

nonapeaeHue noxd noHstue (IT);

MoJenupoBaHue, npeodpazoBanHue moaeau (I1);
HCTIONB30BaHNE 3HAKOBO-CUMBOIMUeCKHX cpeacTs (11);

YCTaHOBJIEHWE MPUUMHHO-CAeACTBEHHbIX cBsI3eit(I1);

BeIBemeHUE cienctBuit (IT);

CaMOCTOSITEIbHOE CO3MaHue arTOpUTMOB nestebHocTH (IT);

BBINIOJIHEHUE AeicTBUiA o anroputMmy (I1);
MOCTPOEHME JIoThnuecKoit uenu paccyxnenuit (I1);
noxkazartesibecTBo (I1);

OCO3HAHHOE MOCTPOeHUE peyeBoro BoickazbiBaHUs (I1);
KOHTPOJIb, KOPPeKIInsl, olieHKa (P);

BbIpa’k€HUE CBOMX MBICJIEH C JOCTATOYHOM MOJTHOTOM
1 TouHOoCThIO (K);

* (hopMynupoBaHUe U apryMeHTAallUsI CBOEr0 MHEHUS B
kommyHukauuu (K);

* y4eT pa3HbIX MHEHUI, KOOPAMHUPOBAHUE B COTPY/I-
HUJeCTBe pa3HbIX mo3unuii (K);

* HUCIOJIb30BaHUE KPUTEPHUEB 11 0OOCHOBAHUS CBOETO
cyxneHus (K).

* JIOCTUXKEHUE TOTOBOPEHHOCTE U COriacoBaHUE
obuero pemeHus (K);

* mmoctaHoBKa BompocoB (K);

* a/IeKBaTHOE MCIOJIb30BaAHWE PEYEBBIX CPEICTB ISl
pelleHrss KOMMYHUKalMoHHbIX 3a1ayd (K);

* ymnpasieHue rmoBeaeHueM maptaepa (K)
* OCO3HaHME OTBETCTBEHHOCTH 3a obuee aeno (JI);

* clleg0oBaHUE B OBEIECHUU MOPAJIbHBIM U 3TUYECKUM
Hopmam (JI)

Pednekcus yuebHoi
NEATETbHOCTH

* pediexcus cnoco0oB u yciosuii neiicteus (P);

* KOHTPOJIb U OLIEHKA Mpoliecca U pe3yIbTaToB JesI-
TesnbHOCTH (P);

* caMooIleHKa Ha OCHOBe Kputepust ycriemrHoctu (J1);

* aJieKBaTHOE MOHMMaHUE NMPUYMH ycIiexa / Heycrexa B
yuyeoHoit nestenbHocTu (JI);

* BBIPAXXECHME CBOMX MBICJICH C JOCTATOYHOM ITOJTHOTOMU
¥ TouyHOCTBIO (K);

* (hopMyIMpOBaHUE U apTyMEHTAllAsl CBOETO MHEHUS,
yuaeT pa3HbeIXx MHeHUH (K);

* HUCIOJIb30BaHUE KPUTEPHUEB 1JIsI 0OOCHOBAHUS CBOETO
cyxnaenus (K);
* IUTaHMpOBaHUE yaeOHoro coTpymHudecTBa (K);

* cllefoBaHUE B ITOBEIEHUN MOPaJIbHBIM HOPMaM U 3TH-
yeCcKUM TpedoBaHUusIM (JI)
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IlpuBeneHHast cTpyktypa ypoka B TIM, coxpaHsisi obllyMe 3aKOHOMEPHOCTH
BKJTIOYEHUS B YUEOHYIO AESITEIbHOCTD, BUIOU3MEHSIETCSI B 3aBUCUMOCTH OT BO3PACTHO-
TO 3Tarna oOyYeHUsI ¥ TUTa ypoKa.

Tunosiorusi ypokoB

B nunaxktuueckoit cucmeme nesrtenbHocTHOro Metona «lIlxoia 2000...» B cooT-
BETCTBUHU C OOLIMM MPUHIIATIOM (DOPMHUPOBAHUS CUCTEMbBI 3HAHWIT BBIIEISIIOTCS 4 THUIA
YPOKOB:

* YPOKU OMKDbIMUs HO8020 3HAHUs, TAE yJalluecs MoJ PYKOBOACTBOM YUUTENS
y4yaTcsi CaMOCTOSITEJIbBHO CTPOUTH HOBBIE CITOCOOBI ACHCTBUI M MPUOOpETAIOT IEPBUY-
HOe YMEeHHEe IMPUMEHATh HOBOE 3HAHME,

* YPOKHU peghrexcuul, KOTOpble OpMeHTUPOBAaHbI Ha hopMUpOBaHUEe yMeHUs: 1) mpu-
MEHSITh ITOTy9eHHBIC 3HAHUS, B TOM YHCJIe ¥ B HECTAaHAAPTHBIX YCIOBUSIX (pegaekcugHo-
mpenuposourbie); 2) CaMOCTOSITSIIbHO BEISIBJISTE M UCIIPABIISITH CBOU OIIMOKH, KOPPEK-
THPOBATh CBOIO YUCOHYIO NEITeIbHOCTD (peghreKcusHo-KoppeKyoHHbLe);

* YPOKM 0byuarouezo KoHmpoAas, Ha KOTOPBIX yJalllecs yJaTcss KOHTPOJIUPOBaTh
pe3yJbTaThl CBOEH yueOHOM AeATeIbHOCTH;

* YPOKU cucmemMamu3ayuy 3Hanuil, B Xoue KOTOPBIX YUAIINECs CUCTEMAaTU3UPYIOT
W CTPYKTYPUPYIOT 3HAHUS 10 KYPCY MaTEMAaTHUKH.

Bce ypoku cTposiTcss Ha OCHOBEe MeTona pedIeKCMBHOM caMOOpraHU3alliy, I10-
3TOMY B HMX IIpoIlecce TaKKe MCITOIb3YeTCS BeCh KOMIUIEKC YHUBEPCATBHBIX YIeOHBIX
JIEeWCTBUI, HO Ha KaXIOM M3 3THX YPOKOB JeJalOTCs pa3Hble aKIIeHThI. Tak, eciv Ha
YpOKax OTKPBITUS HOBOTO 3HAHMSI OCHOBHOE BHUMAHHUE YICISCTCS MPOCKTUPOBAHMIO
HOBBIX CITOCOOOB NEHMCTBUI B MPOOJEMHBIX CUTYallMsIX, TO Ha YpoKax pedeKCuu —
GopMUPOBAHUIO YMEHMS UX TIPUMEHSITh, KOPPEKTUPOBATH CBOU IEHCTBUS 1 CAMOCTOSI-
TEJTEHO CO3IaBaTh HOBBIE aJITOPUTMEI IEITSIbHOCTH B 3aJaUHBIX CUTYallUSIX (pelIeHue
HecTaHIApTHBIX 3a1a4). Ha ypokax obydaroIiero KOHTPOJIsI OTpabaThIBAIOTCS IEHCTBUS
KOHTPOJISI, KOPPEKIIMU U OLIEHKH, a Ha ypOKaxX CUCTeMaTU3alluy 3HAHWI (hopMUpyeTCsI
CMOCOOHOCTh K CTPYKTYPUPOBAHUIO 3HAHUIA.

Texaonorusa nesarenbHOocTHOTO MeToma JI. I. IleTepcoH yTOUHSIETCSI B COOTBETCTBUH
C BO3PACTHOM Ieproan3alneil yJalmmxcs 1 TUIIaMA YPOKOB.

OnuiieM anropUTMbI TPOSKTUPOBAHMS YPOKOB Beex TUMOB B T/IM u KpaTkue Me-
TOOWYECKIE PEKOMEHAAIINY K UX IIPOBEIACHMUIO.

IIpoekTupoBanue u npoBeaeHue ypokos B T/IM

PaccMoTpuM 0COGEHHOCTHU OpraHM3alMy ASSITeIbHOCTU ydaluxcst 7—9 KjaccoB
Ha ypokax B T/IM pa3Hoii 1ieJieBOil HAIlpaBJ€HHOCTU — a MMEHHO, T€ KOHKPETHbIS
IIIary, KOTOPEIE JOJDKEH MPOAYMATh YIUTEIh IIPY IPOSKTUPOBAHUM 3TUX YPOKOB.

B cko0Okax ykazaHo IpuMepHas MPOJOJIKUTEIbHOCTh KaXI0ro 3Tarna. Bmecte ¢
TeM, B 3aBUCUMOCTH OT KOHKPETHOM CUTYyallUM W TUOAKTUUICCKUX LIeJIeH YIUTEST, X
MPOAOJIKUTEILHOCTh MOXET OBITh pa3Hasi. OnHaKO yKazaHHOE BpeMsl 1aeT MpeacTaBiie-
HUE O CpeIHEM 3HAYCHUM MPOIOJKUTEIBHOCTH 3Tara, KOTOPOe IIOMOKET MOJTHOIIEHHO
peanu3oBaTh BCe 3a/1a4 ypoka 0e3 3aIepKKM yJalluxcs Mmocjie 3B0OHKa, YTO Beera He-
JKeJIaTeJIbHO U HETIPOIYKTUBHO.

1. ¥Ypok otkpbiTus HoBoro 3HaHus (OH3)

1-ii aTan. MoTuBamus K yueOHoii nesareapbHocTH (1—2 MUH)

OcHo6HOIi Yeabio FTalla SBISETCS BKIIOUEHUE YUaIllUXCS B YUYEOHYIO ESTeIbHOCTD
Ha JIMYHOCTHO 3HAYMMOM YPOBHE.

st peanmzaiuy 3TOM eI HEOOXOIUMO ClIeIyTolIiee.

1) Opeanuszoeams onpedenenue muna ypoka.
OrnpenesieHue TUIIA ypoKa CO3IAeT IS yIallluXCs OpUESHTUPOBOYHYIO OCHOBY JIEii-
CTBUS. YUCHUKU TIpeIJIaraloT BEPCUM, OITUPAsICh HAa CBOM OITBIT. YUUTENIb YTOUHSECT THUII

319



YpOKa, UCXOMS U3 JIOTUKU Pa3BUTHS COACPKAHUS M PE3YJIBTATOB IPEIBIAYIINX YPOKOB.
Hamnpumep, nocie ycreuHo mpoBeIeHHOM TeKYIeil KOHTPOJIbHOMI paGOThI €CTECTBEH-
HO oxumaTh ypok OH3.

2) Opeanuzoeamv akmyaausauyuio cnocoba pabomsr yuawuxcs Ha ypokax OH3,
NPUHAMO20 8 Kaacce («Hado»).

ITockonbKy K 7 KJIaccy CTPYKTypa y4eOHOM JeSITeIbHOCTH JOJKHA OBITh B OCHOB-
HOM YCBO€Ha YJalllMMMCsI, OHU TOJDKHBI 3HAaTh Bee maru ypoka OH3:

* BCIIOMMHAEM 3TaJIOHbI, KOTOPbIE HaM MTOHAN00STCS AJIsI CIEAYIOLIETO 111ara;

* BBITIOJIHSIEM TTPOOHOE JeiCTBUE;

* BBISICHSIEM, UTO MBI TI0OKa HE 3HAEM;

* CTaBUM LIEJIb U TPOEKTUPYEM, KaK €€ TOCTUYb;

* BBIMOJIHSIEM MPOEKT, HOPMYJIUPYyEM HOBOE CBOMCTBO, MPaBUJIO, aJITOPUTM;

* TPEHUPYEMCsI B €T0 IPUMEHEHNH;

* MMUIIEM U ITPOBEPSIEM CAMOCTOSITENIbHYIO padoTy;

* penraeM 3aJa4u Ha MTOBTOPEHUE;

* TIOIBOAMM UTOL.

DTO He 3HAYMT, YTO BCE 3TU IIAary Kaxablid pa3 Hal0 MMPOroBapuBaTh MOJHOCTHIO.
ITocnie Toro kak OHU OTPAOOTAHBI, MOXKET OBITh, TOCTATOYHO OJHOTO BOMIPOCA YUUTEIS:

— Bce moMHAT, Kak MbI paboTaeM?

Wnm, BO3BMOXHO, YTOUHSIETCS 3Tall, KOTOPBI B JAaHHBIM TIepro OTpadaThIBAETCSI
B KJ1acce.

— Hapg xakmm sTanmom ypoka OH3 MuI ceitgac pabotaem? (MBI yauMcs CTaBUTh
Mpo0JIeMy — TIPABUWIBHO YCTAHABIMBATD, YTO MBI TIOKA HE 3HAEM. )

HApyrumu ciioBaMu, UCXOAsl U3 YPOBHST (POPMUPOBAHMS Y YUAIIUXCS PETYJISITUB-
HbIX YVY]I, yauTess MIaHupyeT OpraHU3aInIo CAEMYIOIIETO Il1ara y9aimnxcsl B OCBOCHUN
CTPYKTYPBI YU€OHO! EATETbHOCTH U €€ CO3HATEbHOTO MPUMEHEHMS Ha YPOKE.

3) Opeanuzoeame Qpukcayuo yHauumucs memamu4eckux pamox ypoka («<mozy» ).

Tematnyeckre paMKu ypoka (PUKCUPYIOTCS ¢ MaKCHMalbHO BO3MOXHBIM IO -
KJIIOYEHUEM y4yalluxcsl TaK, YTOObl MM ObLIa MOHSITHA JIOTUKA PAa3BUTHUS CONEPXKAHUSI.
Hamnpumep:

— Kakyto Temy Mbl uzydyaem? (KBagpaTHble ypaBHEHMSI. )

— MBI y3HaeM cerofHst HOBBII ITpUeM, KOTOPBIM TTO3BOJIUT HaM pelliaTh HEKOTO-
pbie KBaJipaTHbIC ypaBHEHUS ObICTpEe.

4) Cozdamv ycnosusi 045 603HUKHOBEHUS ¥ YHEHUKO8 GHYMPpeHHell nompebHocmu
BKAIOUEHUSL 8 YHEOHYI0 0esiMeAbHOCMb («XoU)»).

JINIHOCTHOE TTO3UTUBHOE OTHOIICHNE K YUCHUIO He (DOPMUPYETCS B TCUCHUE HE-
CKOJIBKMX MUHYT YpOKa, a OIpenessieTcsl CO3MaHHON B Kilacce 00pa30BaTeIbHOM cpe-
Ioii. BTO TBOpUeCKas JoOpoKeIaTeIbHAS Cpena, TIe YYeHUKY MHTEPECHO, TI¢ OH MMEET
OITBIT yCIIeXa, TAC OH ONIYIIAeT MOPAIBHYIO ITOIIEPKKY YUUTEIISI M CBEPCTHUKOB, 3a11H-
TepecOBaHHOCTD B ero ycrexe. Kak mucan b. A. Ciaynkuii,

HuueMy MeHST He Hay4HT,
To, 4TO THIYET, TAIABIYUT, KYIUT...

BwMmecTe ¢ TeM, Ha Kaxk/1oM ypOKe BaskKHO ITOIEP>KUBATh, a HE Pa3pyIIaTh 3Ty CPeLy —
VIIBIOKOM, HEOXHMIAHHBIM 3aMeUaHUEM WIIM 3apaHee IPOTyMaHHBIM IIPUEMOM, KOTO-
PHBIif 3aCTaBUT ACTeil MPUSTHO YIUBUTLCS, YABIOHYTHCS, ITOYYBCTBOBATh TOOPOTY U MO~
IepXKy. [1pr aToM 0co00e BHUMaHME W, BO3MOXHO, IIpeABapUTEIbHOE IUNIAHUPOBAaHIE
TIPUEMOB PaOOTHI JOJKHO OBITh 00PAIIIeHO K MEHEE YCITCIITHBIM IETSIM.

O4eHB BaXKHO OCO3HATh 3HAYMMOCTD 3TOTO 3Tara — 0e3 ITOJ0XUTEeIbHON MOTHBA-
LMY YYEHUK OYIeT IOCTOSIHHO «BbIMaAaTh» M3 YPOKa, — U MPOo(eCCHOHAIN3M YIUTEIS
3aKJII0YAETCST B TOM, YTOOBI MEXaHU3M «HAI0» — «MOTY» — «XOUy» [IOMOT EMY BKJIIOUUTh
B YYEOHYIO AeATEbHOCTD KaXIO0TO yJaIlerocs.
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B ommmuume ot nepsoro stamna ypoka OH3 B 5—6 kitaccax, Ha JaHHOM 3Tarle orpe-
JiessieTcsl TUIT ypoKa. Yualluecs, 3Hasl K 7 KJ1accy CTPYKTYpY YpoKa Kaxaoro TuIa, rno-
HUMAIOT 11eJIb U TPeOOBaHMS K KaXXIOMYy 3Tally, 4YTO oOecreurBaeT Ijisi HUX CO3MaHue
OPUEHTUPOBOYHOU OCHOBBI J€ACTBUM.

Ha 37011 6a3e B majJbHeMIlIeM MOXHO OPraHM30BaTh MPOLECCH aJeKBaTHOIO Ca-
MOOTIpeaeIeHUS YIalIuXcs B ydeOHOM AesATeIbHOCTH. MexaHU3Mbl OpraHU3alliy 3Toi
paboThl ONKCaHbl B TIOCOOMHU, KOTOPOE TaK U Ha3bIBaeTCs: «MOTUBaLIMSI U CAMOOTIpEIE-
JICHUE B YICOHOM IeSITCIbHOCTI» [4]. 3aMeTHUM, YTO CaMOOTIpeeIeHIEe NCKITIOUNTEILHO
BaXKHO HE TOJILKO J/Is1 YCHEUIHOM pabOThl yYallluXcsl Ha KOHKPETHOM YPOKE, HO U C TO-
3ULMI 001l e (OpMUPOBAHMS CITOCOOHOCTEN K CAMOOIIPEIEICHUIO, YTO SIBJISIET-
cs IPUOPUTETHOM 3amadeil oOpa3oBaHMSI Ha dTalle o0ydeHUs B 7—9 Kiaccax cpemHeit
ILIKOJIBI.

DTan MOXHO 3aBEPILIUTh BOIIPOCOM:

— ToroBHI K paboTe?

OnTuMaabHBIM PE3yJbTaTOM JAHHOTO 3Tara SBJISIETCS TOJOXUTEIbHAs MOTH-
Balus (B pa3BUTOM BapuMaHTe — camMoolpelesieHe Ha CYObeKTHOM WX JUYHOCTHOM
YPOBHSIX) KaXIOTO yJallerocs K ydeOHO NesiTeIbHOCTU Ha YPOKe.

2-ii 9Tan. AKryamu3anus ¥ (PMKCHPOBAHHE WHIUBUIYAJIHHOTO 3aTPYIHEHHS B MPOO-
HoM aeiicTBun (5—7 MuH)

OcHo6HOII yeabro BTarTia SIBIISIETCS] TIOATOTOBKA MBITIUIEHUST yJalIuXcsl K TTOCTPOe-
HUIO HOBOTO CITOco0a NEeCTBUI 1 OCO3HAHUE UX MOTPEOHOCTU B 3TOM MOCTPOCHUU.

Jlis peaniuzaliiy 9ToM e HEOOXOAUMO CIEAYIOIIEE.

1) Opeanuzosamo akmyasu3auuio MoiCAUMEAbHbIX Onepayuil, 00Cmamo4Hbix 0451 HOCMpPO-
eHUsL HOB020 3HAHUS (AHAAU3, CPABHEHUe, 0000UeHIe, AHAA0US, KAACCUDUKAUUS U Op.)

C 3TOi1 L1e1bI0 MOXKHO HCITOJIB30BaTh 3alaHNs Ha MOUCK 3aKOHOMEPHOCTEH (Ha
1—2 MUHYTHI), B KOTOPBIX OMHOBPEMEHHO MTPOBOAUTCSI TPEHUHT YCTHBIX BBIYUCICHUMN 1
npeodpa3oBaHUl («MaTeMaTAYECKAsd PA3MUHKA» ).

2) Opeanuzosams nosmoperue cnocob08 oelicmsuil, 00CMamoyHbixX 04s ROCMPOeHUs
H08020 3HAHUS, NPO2OBOPUMb MU CHOCOObL BCAYX U 3AMUKCUPOBAMb 8 hopMe FIMANOHOS.

BaxHo He meperpyxartb AaHHBIA 3Tall 3aJaHMSIMM Ha «I0PabOTKY» M3Yy4eHHOIO
paHee MaTepHrajia. BTa pacIpocTpaHeHHAsI METOIMIECKas OITMOKA ITOPOKIAET «ITOPOU-
HBII KpyT»: 3aTTUBaHNE 3Talla aKTyaJIn3alliy BeeT K TOMY, UTO Ha YpOKE 9acTh 3TAIOB,
HEOOXOIUMBIX JUISI ITOJTHOLIEHHOTO YCBOSHUSI HOBOTO 3HAHMSI, OCTAeTCs HE MpoiiieHa —
He 10CcTaTOYyHO BpeMeHU. [103TOMY B majibHEMIEM U 3TOT MaTepHall IIPUXOIUTCS TOXE
«I0pabaThIBaTh», 9TO HE MTO3BOJINT KAUECTBEHHO M3YUNUTh CIICIYIOIINE TEMEI U T.I.

[MoaTomy 151 aKTyaiM3aluu XejaaTeJbHO OTOMpaTh, B OCHOBHOM, TO, YTO HEOO-
XOAMMO [JIs1 IIOCTPOEHUsI HOBOro 3HaHusl. Hampumep, npu u3yyeHuu treopembl Bueta
¥ 00paTHOI K Hel, HY>XXHO ITOBTOPUTH ITOHSATHE KOPHS YpaBHEHUS, (DOPMYJIBI KOpHEit
KBaJIpaTHOTO YpaBHEHMSI M TTpaBWJIa AeCTBUI 1 TpeoOpa3oBaHUif MHOTOYJICHOB.

C3KOHOMUTh BpeMsI Ha TaHHOM 3Talle [IOMOXKET IPaBUIbHBINI ITOA00D JOMAIIIHETO
3aJaHUSI HAKAHYHE YPOKA — OHO IOJIKHO COJAEPXKATh BCE CIIOCOOBI AeHCTBUI, HE00XO0-
JIUAMBIE IJIS TOCTPOSHMS HOBOTO CBOIMCTBA, aJITOPUTMA, IIpaBIJIa U T.1I.

3) Opeanuzoeamsv aHaAu3 U 8bINOAHEHUE YHAUWUMUCS 3A0aHUsL HA NPoOHoe delicmeue.

3amaHue Ha IPOOHOE NeHCTBUE — 3TO 3aJaHue, colepxKallee HOBBIM IS yIaluX-
cs1 c1oco0 IeiCTBUI, KOTOPBIA UM, COOCTBEHHO, M MPEACTOUT OTKPBITH IJIs1 ce0s Ha
JAHHOM ypoKe. Yuallpecsl JOJKHBI TIOHMMAaTh, YTO ITPOOHOE ACHCTBUE TpeaiaracTcs
C IBYMS LIEJISIMU:

* JUISI TOTO YTOOHKI IITyOKe OCO3HATH 1 C(POPMYIMPOBATh MPOOIEMY;

* IIJISI TOTO YTOOBI 3TH «IIPOOBI» TIOMOTJIN OIPEICIIUTE CITOCO0 PEIICHHMS IIPOOIEMBEL.

Hanpumep, npu usyyeHun teopeMbl Buera n 0oO6paTHOI K Hell 3TO MOXKET ObITh
cienylollee 3aiaHue.
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— Pemure ypaBHeHMe x* — 9%)6 + 5 =0 yctHO 32 1 MUHYTY, HEe UcTTONb3Yd Dop-
MYJIbl KOPHEIA.

HoBusHa 3amaHusi, 04eBUIHO, B TOM, YTO KOPHU YpaBHEHMS TpeOyeTcsl HAWTH,
HE UCTIOJb3Ys (hOPMYJTbI KOPHEIA.

4) Opeanuzoeams gukcuposarue y4auuMucs UHOUBUIYa1bHO20 3ampyOHeHUs 8 y1Heo-
HOll desimenvHoCcmU.

IMockonbKy crioco6 neiicTBMil He M3BECTEH, TO, €CTECTBEHHO, BO3HUKAIOT Pa3HbIe
BEPCUN OTBETOB, a KTO-TO HE CMOXET MOJYYUTh HUKAKOM OTBET. YUUTEIb OPraHU3Y-
eT (MKCUPOBaHME YIAIIMMICSI CBOETO WHANBHUIYAJTEHOTO 3aTPYIHEHMSI, KOTOPHIX, IO
CyTH, IBa TUTIA:

* «SI He 3HAI0, KaK MPaBUJIBHO PEIIUTH 3TY KOHKPETHYIO 3aJady»

* <« He 3Ha10, KaK 0OOCHOBATh CBOE PEIICHUE»

Jns opraHu3anuy (GUKCUPOBAHUS YIAIIIMUCS CBOETO 3aTPYIHEHUS MOXHO WC-
TOJIB30BaTh pas3IW4yHbIe ITpreMbl. HampuMep, dyepe3 1 MUHYTY HoOC/Ie Hadajla e€ro BbI-
TIOJTHEHUS CITPOCUTD Y YUAIINXCS TTOJYIeHHBIE OTBETHI U 3aITCaTh Ha JOCKE BCe NMEIO-
IIHECsT BEPCHU, 3aTeM BBICTABUTH ITPABWIBHEIN OTBET U CIIPOCHUTD:

— IMomHUMUTE pyKH, KTO HE CMOT ITOJTYYUTh ITPaBUIIBHBIN OTBET.

— B uem Baie 3arpynHenue? Yto Bbl He 3HaeTe?

IIpu u3yyeHun, HarpuMep, TeopeMbl BueTa 1 06paTHOI K HEell y4yallluecs: B 3TOM
ciydae GUKCUPYIOT CBOE 3aTpyIHEHME TaK: «5 He 3Har0 Kak HaiiT KOPHU KBaApaTHOIO

ypaBHEHUS x> — 9%x + 5 =0, He NCTOIB3Ys (HOPMYJI KOPHEit».

5
Ecnu kKT0-TO M3 YYEHMKOB BCE-TaKM YKaxKeT KOPHU 9 1 -, yTo 0e3 3HaHUS Teope-

Mbl BueTa kpaitHe MaJIoBEPOSITHO, YJalTUXCsS MOXKHO CITPOCHUTh:

— Y KOro MoJIy9vJINCh PaBWIBHBIE OTBETHI — O0OCHYITE MPaBWJIBHOCTb CBOETO
pereHus.

Hauunas c 1 kyacca, yyaiuecst 3HarOT, 4TO JUIS OKa3aTeIbCTBA HAllO IPUMEHUTh
coenacoeannbiii 3TNIOH. [Tockonbky Teopema BueTa He u3ydanach, TO OHU (PUKCUPYIOT
CBOE 3aTpyIHEeHUE TakK: «5 He 3Hal0, KaK 000CHOBATh CBOE PEIICHKE».

IMomuepkHeM eiie pa3: 3a7avya MOBTOPEHUS MPOWICHHOTO Marepuana SBIsIeTCs
31mech BTopocTerieHHo. [1oaToMy opranusoBars 2-it atamn ypoka B TJIM Hamo Tak, 4To-
OBl OH 3aKaHUYMBAJICS MpUMepHO Ha 10-if MuHyTe.

Ha atom artare MmoxeT ucronb30BaThes Kak (ppoHTaTbHAsI, TAK U TPYIIIOBast (hop-
Ma paboThlI.

3-ii 9Tan. BoigBieHne MecTa ¥ IPUYMHBI 3aTPYAHEHUSA (2—3 MUH)

OcCHOBHOII Ueablo TAHHOTO 3Talla sIBjisieTcsl (pOpMYJIMpPOBKa MPOOJEMBI, TO €CTh
TIPUYWHEI 3aTPyTHECHUS.

s peanm3aiiiy 3TOi LeJIM Ha YPOKe OTKPBHITUSI HOBOTO 3HAHUS HEOOXOIUMO:

1) Opeanuszosams akmyaauzayuro cooepicanus 3a0a4u Ha npobuoe delicmaue.
— Kakyto 3amauy Bam Hazto ObUTO PEITUTh?
VYuaiuecs: noBTOPSIIOT (DOPMYIMPOBKY 3afaur Ha IPOOHOE AeiiCTBUE.

2) Opeanuzosamo 8vlseneHue U UKCAyU0 80 GHeulHell peyu 0bueeo cnocoba peuleHus
3adau Ha npobHoe delicmaue.

— Kakoii crioco0 (airopuT™) HY>KHO 3HATh IS €€ pelIeHUs ?

VYuanyecs: gaioT 0000IIEHHYIO (POPMYJIMPOBKY cIiocoba pelleHUs 3aJadyu Ha
npoGHoe jelicTBue. B paccMoTpeHHOM Bbillle pUMepe — TSl pellieHUs] 3TOM 3a1aun
HY>XHO 3HaTh, KaK HaliTW KOPHU KBaJpaTHOTO YpaBHEHMsI 6e3 UCTIONb30BaHUs (hopmyt
KOpHEM.
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3) Opeanuzoeamo huxcayuio 60 eHewHel peyu NPUHUHbL 3amMpyOHeHUs — mex KOoH-
KpemHubiX 3HAHULL U YMEeHUIl, KOMOopbix Hedocmaem 045 peuleHus 3a0a4u Ha npoodHoe deli-
cmeue u 3a0ay makozo muna 6ooouie.

®OopMyTHPOBKAa MPUINHBI 3aTPYIHCHUSI B y4eOHOM ASSATEIBHOCTH Ha YPOKE OT-
KPBITHSI HOBOTO 3HAHUS BCETIa HAUMHAeTCsl CioBaMu «S1 He 3Halo...» ¢ yKa3aHUEM BbI-
SIBJICHHOTO Ha MpeAbIAYIIeM Iare crocoba aeiicTeuii. B Hatem ciaydae:

— 41 He 3Hal0, KaK HAWTU KOPHM KBaJApaTHOIO ypaBHEHUsI O€3 MCIIOJb30BaHUS
GdopMyT KOpHE.

Ecmm y aToro crmoco6a ecTb Ha3BaHUE, YIUTEIb MOXET COOOIIUTD €T0 YIaIMMCST:

— ITomo6HBIE 3aga4M MTO3BOJISIET pelllaTh TeopeMa Buera u obpaTHas K Heit.

Ha stom atare ucrnonb3yercs ¢ppoHTaabHas (hopMa pabOThL.

OrnpeneneHne TPUINHBI CBOETO 3aTPyOTHEHUS — MPUHIWINAAIBHO BaXKHBIN IIIar
BXOXIEHMS yJalluXcs B y4eOHYIO IesTeIbHOCTh. OMHAKO 3aMeTUM, YTO MHOTAa cop-
MYJIMPOBaTh OOIINI CIIOCOO pEIleHMS 3aJadyy Ha IPOOHOE MECTBHE OHM MOTYT IO
OIHOMY TOJIbKO €€ BUIY, 0€3 pelleHus U MoABoasuMx BonpocoB. Eciu B 7—9 kiac-
cax rmpobJieMa 1 croco0 ee pa3perieHust OYeBUIHbI IJIST YIaIIUXCS U OTTBIT [TOCTAaHOBKU
MpOoOJIEMbI Y HUX IOCTAaTOYHBIM, TO 3TAIbl 2 U 3 MOXXHO IIPOBECTH B «CBEPHYTOM BHJIE»:
OT 3aJaHus Ha TIPOOHOE IeUCTBUE TIEPEHTH cpa3y K (DOPMYIMPOBKE IIPOOIEMEL.

4-ii aTan. [TocTpoenne npoekTa BoIx0na U3 3arpyanenus (3—4 MuH)

OcHo6HOII Ueablo TAHHOTO 3Tarla SIBJISEeTCsl MOCTAHOBKA LIEJM, ONPeeeHUe TEMbI
ypoKa, crocoba, Cpe/ICTB U TIaHa BbIXO/a U3 3aTPYJAHEHUSI.

J11s1 peaiv3aliuy 3TON 1IeJIM Ha YPOKE OTKPBITUSI HOBOTO 3HAHMSI HEOOXOIMMO cie-
JIaTh CJIeyIOIIee.

1) Opearnuzoeamv nocmanosKy yeau y4eOHoi 0essmeabHOCMU.

Lenb yueOHOI nesTeTbHOCTH BCeraa 3akjiryvaeTcsl B YCTpaHEHUU MPUYMHBI 3a-
TPYIZHEHUS, IIO3TOMY OHAa HEIIOCPEIACTBEHHO BBIBOAUTCS U3 (DOPMYIUPOBKH TTPUIMHBI
3aTPYIHCHMUSL.

YueOHas 11e/Tb BKIIIOYaeT B ceOsI TIOJTydeHUE 3HaHUA, KOTOPOTO HEOCTAET IS pe-
LIEHMS UCXOIHOM 3a7auu, U BEIPAOOTKY YMeHUA €TO IPUMEHSITh.

B nmpumepe, paccMOTPEHHOM BBIILIE, LIeJIb Y4eOHOM AeSITEIbHOCTI MOXHO C(hopMy-
JINPOBAaTh TaK: Y3HATh TeopeMy Brera 1 00paTHYIO K Heil 1 Hay9UThCST UX IIPUMEHSITh.

2) Opeanuszoeams coenacosarue membvl y4eOHOU 0essmeabHOCmU.

Tema yueOHOI JeaTeTbHOCTY OOBIYHO BHIBOAUTCS U3 Liesu. B Hallem ciydae: «Te-
opeMa Buera u oOpaTHast K Heil».

ITocraHoBKa 11€711 1 OTIpeIeIeHUE TEMBI YIeOHOM AeSITeIbHOCTH — KAHUeable uasu
y4yeOHOM NEesITeIbHOCTH, TaK KaK JIMYHOCTHOE OTHOIIEHUE yYEeHMKa K LieJud Yy4eOHO
NIeATeIbBHOCTH OIIpeIesisIeT CTeTICHb €TI0 BKIIIOUEHHOCTHU B 3TY JESITEILHOCTD, a 3HAYMT,
U ee pe3ysbrat. Tem He MeHee, Oiarofapsi OATOTOBUTEILHOM paboTe, TPOBEeNeHHOM Ha
MPEIbIIYIINX 3Talax ypoKa, 06a 3TUX IIara 3aHUMAaloT He 00jiee MUHYTHI.

3) Opeanusosams onpedenerue cnocoba, cpedcme u NAaHa 86ixo00a U3 3ampyoHeHUs..

Ha manHOM 3Tamne ypoka yJaiiuecs 1o pyKOBOICTBOM YUUTEIST OTIPEISIISTIOT CITO-
€00, cpeacTBa U IIIaH (MOCJIeq0BATENbHOCTS IIATOB, KOTOPbIE HEOOXOAMMO CleIaTh IS
peanu3alyy MOCTaBIEHHOM 1IEN). TO €CTh (PaKTUIECKU CTPOSIT MPOEKT BBIXOAA U3 3a-
TPYOIHECHUA.

7151 yCITeTHOTO pelIeHrs 3a1ad JaHHOTO 3Tala, HeOOXOIMMO TIIATeIEHO IIPOAY-
MbIBaTh OPTaHU3ALUIO AeATeTbHOCTH yualuxcs. Criocod opraHu3aluu, ypoBeHb caMo-
CTOSATEIbHOCTU YYaIllUXCsl 3aBUCUT OT KOHKPETHOM CUTyalluM B KJIacCe — OIBITA ACTeil
U OoIlbITa paboThl yuuTess B TJIM, ypoBHSI MX ITOATOTOBKU.

Ecnu knacc Tonbko HauMHaeT paborats B TJAM, TO yuuTe b MOXET MPOCTO Mpe/i-
JIOXUTh BBIOpaTh YJalllUMCS CIOCO0 M CPeACTBa MPOEKTUPOBAHUS U3 TOTOBBIX Bapu-
aHTOB, COCTABJICHHBIX IIPEIBAPUTEIIFHO UM CAMUM, a IIPU OIpeAc/ICHUH TIJlaHa — T10-
MIPOCHUTH UX COCTABUTh IIPABIIIBHYIO TIOCICI0BATEIILHOCTD U3 TIOATOTOBICHHBIX UM, HO
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«TIepeITyTaHHBIX» IIaroB. Torma padoTa Ha JTaHHOM 3Talle CTPOUTCST (PPOHTATIBLHO, YIH-
TeJIb 3aHMMaeT aKTUBHYIO TTO3UIIMIO OpraHU3aTOpa KOMMYHUKAIIMU, UCTTOIb3YsI TOJBO-
ISR 1 TTOOYKIAOIINIA TUAJIOTH.

Ecnu e y yganmmxcst HAKOIUICH JOCTATOYHBIN OITBIT IJIaHNPOBAHMS, TO IIEJIECOO0-
Opa3HO OpraHU30BaTh PabOTy yyalllMXcs B TPyINax B TeUeHUE 2 MUHYT, a 3aTEM CpaB-
HUTD U COIIaCOBaTh UX BapUAHTHI.

K 7 knaccy y yyamuxcsd copmMupoBaHa CIOCOOHOCTh K KOMMYHUKALMU B TO-
3UIMSAX aBTOPa, MOHUMAIOIIIETO U KPUTUKA, TTIO3TOMY B IPYMITOBOM paboTe Ha JaHHOM
aTane o0ydeHUs! (hOPMUPYETCS CIIOCOOHOCTh K KOMMYHMKAIIUM B IO3UIIMNA OpTraHU-
3aTopa. JJig yCcIemHoro peleHns 3a0aqyy B TPYIIIe KaXKIbIi yJaIIuiicsT TpooyeT cedst
B Pa3HbIX KOMMYHUKATUBHBIX O3UIUSIX, YTO 1a€T €My BO3MOXHOCTh ONPEACTIUTh CBOU
cnnocobHocTu. EcTecTBeHHO, UTO TpymIoBas (popMa paboTel Hanbosaee apdekTBHa U
WHTEPECHA TSI YYaIIIXCSI.

Pe3ynbraToM AaHHOTO 3Tama SIBJASETCS MPUHSATHIA yJallMMUCS COTJIACOBAaHHBIN
AJITOPUTM UX OCUCTBUU IO peaiM3aliMi Ha CIEAYIOIIMX 3Talax IMOCTABICHHOM LI —
TMOJyYEHUE KOHKPETHOTO 3HAHUA U BBIPAOOTKA YMeHUA €TO TPUMEHSITD.

5-i1 atan. Peanm3anus nocTpoeHHoro npoekra (6—8 mun)

OcHo6HOII Yeablo TAHHOTO 3Tara sBIISIeTCS MIOCTPOeHUE HOBOTO 3HaHUS, GUKCUPO-
BaHUMEC B 3HAaKaxX U p€uYn 1 YKa3aHUEC obJracTu ero IIPUMECHNMOCTH.

Z[J'IH painszalin 3TOI OCJIN Ha YPOKE OTKPbLITUA HOBOI'O 3HAHUA HCO6XOI[I/IMOZ

1) Opeanuzoeams nocmpoenue H08020 cnocoda deticmauil.

Ha naHHOM 11are 00bIYHO MCITOJIB3YETCsl OATOTOBJICHHAS YYUTEIeM CUCTEMA 3a-
JaHUI, KOTOPYIO MOCICI0BATEIIbHO BBIIIOJHSIOT YYAIINECs IUISl TOTO, YTOOBI IIPUITH K
CaMOCTOSITEJIEBHOMY BBIBOIY. B pacCMOTpeHHOM BHIIIIE IIPUMEPE OHU JOJIKHBI YCTaHO-
BUTh, YTO CyMMa KOpPHEil KBaApaTHOIrO ypaBHEHUsI IIPOTUBOIOJIOXHA b, a IPOU3BE/Ie-
HHUE — PaBHO C.

2) Opeanusogams gukcayuro HOAY4HeHHO20 816004 6 pedu U 8 3HAK0B80IL (opme.

B paccMoTpeHHOM MprMepe Ha JaHHOM IlIare yJaliuecs yTO9HSIOT (hOpMYIUpPOB-
Ky TeopeMbl Buera, cTposT o6paTHOE yTBepKIaecHME U (UKCUPYIOT HOBOE 3HaHME B (hop-
Me€ 2TajIoHa.

DTaJOHBI HEOOXOMUMBI He TOJIBKO IS JIy4IIero YCBOSHWSI 3HAHWA, HO WM IS Op-
raHM3alMKy CaMOIIPOBEPKU: Ha JaHHOM YpOKE — Ha 3Talle CaMOCTOSITEJIbHOM PaboThI,
a B TIOCJICYIOIIEM — Ha ypoKax pedIeKCUN, Pa3BUBAIOIIETO KOHTPOJIS, TSI IIOBTOPEHUSI.

3) Opeanuszoeams peutenue UCXo0HOU 3a0a4u U QurKcayuro npeodoseHus 3ampyoHeHUs.

B Hamem cityvae yyainyecst 00pallaloTcs K MCXOIHOMY YPaBHEHUIO X — 9%x +5=0.
AHaan3upys KoahGULIUEHTHI b U ¢ 5z[aHHoro YpaBHEHUSI, OHU JOJIKHBI JOTafaThCsl, YTO
€ro KOpHSIMU SIBJISIIOTCS uuciaa 9 u 9 CBoi1 pe3yabTaT OHUM 0OOCHOBBIBAIOT C TOMOLLbIO
TeopeMbl, 00paTHoOI1 TeopeMe BueTa.

4) Opeanuszoeams ymounenue 00ujeco Xapakmepa HO8020 3HAHUA U OHpeOeseHUE
o0aacmu e20 NPUMEHUMOCU.

B HameM npuMepe yyaluuvecsl Ha JaHHOM Iare (pUKCUPYIOT, 4To TeopeMa Buera
MpUMEHUMa JIJIs1 JTI000ro KBaApaTHOIO YpaBHEHUSI, a MOA00p KOpHeil o KoadduineH-
TaM LeJeco00pa3HO UCIOIb30BaTh TOJIbKO B Cy4yae «yaA0OHbIX» KO3(M(OUILIMEHTOB.

IpaMoTHas opraHu3alus KOMMYHUKATUBHOTO B3aMMOEMCTBUS MO3BOJISIET CYILE-
CTBEHHO 3KOHOMMTh BpeMsI ITpOBeIeHUS JaHHOTro 3Tarna. Ha mepBom ero 1are rpearmno-
YTUTEIbHA TPYIIIOBasi hopMa padOTHI, a Ha MOCICAYIOMNX — (DPOHTAIbHAS.

PesynbraTom naHHOro 3Tana sBiseTcs pukcaus Kaxkaoh rpynnoi permeHust mo-
CTaBJIEHHOM Y4eOHOH 3a1a4u B YaCTH ITOCTPOCHUSI HOBOTO 3HAHUA.
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6-ii aTan. [lepBuyHOE 3aKpeIUieHNEe C MPOrOBAPMBAHKHEM BO BHEIIHEH peun (5—6 MuH)

OcHo6HOII yeabro dTama SIBIISICTCSI YCBOSHHE YUAIIMMUCS HOBOTO 3HAHUS U (hOPMHU-
pOBaHUE YMEHUS €T0 IIPUMEHSITh.

3akoHbI 3((GEKTUBHOIO YCBOCHUST 3HAHUI OMMCAHBI B TEOPUU MO3TAITHOTO (hop-
MUpOBaHUs yMCTBeHHBIX neiictBuii I1. 4. Tanenepuna. Ha npeapiomyiiux msaTtu sTanax
OBLIO OPraHM30BaHO MMPOXOKICHNE YETHIPEX IIEPBHIX 3TAIIOB YCBOCHUS:

* MOTHUBAILIMS — Ha 1-M 3Tare;

* co37aHue OPUEHTUPOBOYHOM OCHOBBI AEUCTBUI — TakKe Ha 1-M aTane;

* MaTepualbHOE U MaTepraiM30BaHHOE ACHCTBUE — Ha 2—5 2Tanax;

* (bukcamust HOBOTO 3HaHMSI B 3HAKaX M peYrd — Ha 5-M 3Tare.

3mech yJyaniecs IpoXOasT CASIYIOIINIA 3Tall yCBOCHUS 3HAHUI — TPEHUHT B IIPU-
MEHEHUH C TIPOBeACHUEM Uepe3 gHeuHior (epomiyro) pedb. OHU pelliaioT TUTIOBBIE 3a/1a-
HUSI Ha HOBBIH CITIOCO0 AEHCTBUS C ITPOrOBaprvBaHUEM BCIYX ONPEeICHUs, aITOpUTMA,
CBOWCTBA U T. [I.

CHauaya paborta opraHusyetcs 100 (GpOHTAILHO (HaprUMep, «IIEMOYKOii» C He-
OXMIAHHBIM TIEPEXOJIOM I10 3HAKY YUWTEJIsI, YTO aKTUBM3UPYET BHUMAHUE YJalUXCS),
Jnbo B rpyniax. B 3aBepiiieHre 3Tamna obs3arebHa padoTa B Mapax Jijis TOro, YTOObI IIPo-
TOBOPHUTDb HOBBIN aJITOPATM CMOT KaXXKIbIM YYAIUICS, IIPU 3TOM BTOPOI YUCHMK, CIIyLIas
W TIPOBEPSIS cocelia IO TapTe, IIPOTOBAPUBACT aITOPUTM IIPO ceOsI (6HympeHHss Pedb).

7-ii aTan. CaMocTofATEIbHAS PA00TA C CAMONPOBEPKOIi M0 3TaoHy (8—10 MuH)

OcHoeHoll ueaovro dTalla ABJIACTCA MHTEpUOpU3allvd HOBOT'O 3HaAHUA, MHINBUAYAJIb-
Hasl peJIeKCHUsI JOCTUXKEHMS LIEAU U CO3TaHUe CUTYyallMH ycIiexa.

i peanim3aliviy 9TOM LU Ha YPOKE OTKPBITHUSI HOBOTO 3HAHUSI HEOOXOIUMO:

1) Opeanuzosams camocmosimenvHoe 8bINOAHEHUE YHAUWUMUCS 3A0aHUI HA HOBbLL CNO~-
co0 deiicmauli.

Yyammmcs npeiaraetcst 2—3 TUIIOBBIX 3aJaHKMsI Ha HOBOE 3HaHUE, IPU BBITIOJI-
HEHUU KOTOPHIX OHU MOTYT MCIIOJIb30BaTh [IOCTPOCHHBIE 3TAIOHBI. OHM BBIIOJIHSIOT UX
CaMOCTOSITEJIbHO 1, TAKUM 00pa30oM, OHU IIPOBOAST HOBOE 3HAHUE Yepe3 BHYTPEHHIOK
peub (IporoBapuBaloT Mpo cebsi).

2) Opearu3zoeame camonposepxy Y4aujUMUcs C80UX peuleHUll no IMAAOH).
[Tpu mpoBepKe cBOEro pellieHus M0 ITAJIOHY BCe yJallluecs ellle pa3 «IIporopapu-
BalOT» MPO ce0s1 KaxKAbIi 111ar HOBOI'O CIIoco0a IeiCTBUA.

3) Opeanuzoeams uHOUBUOYANbHAS PePACKCUIO YHAUWUMUCT OOCIMUICCHUS Ueal C80ell
Y4eOHOU dessmeabHOCm.

IIpu camompoBepKe CBOEro pelieHus KaXIblii YIeHUK ITOJTy4aeT BO3MOXHOCTb
OTIPE/IEIUTD, P HEOOXOAUMOCTU, MECTO U MPUIUHY CBOE OIIMOKYU U UCTIPABUTH ee,
OTIMPAsICh HA STAJIOH.

Ecnu Takas pabota He TPOBOAMIIACH HA TIPEIBITYIIIMX CTYTIEHSIX 00y4eHu s, TO Ha
MEePBBIX MOpax K 3TaJIOHY A00aBJISETCST 00pa3ell MPaBWIBHOTO PEIIeHUS. A €CJIU 3Ta pa-
00Ta CUCTEMHO MPOBOAMIIACH, TO K 7 KJIACCy CIIOCOOHOCTh K CAMOIIPOBEPKE MO 3TAJOHY
y yJaluxcs yxxe MoJIHOCThI0 chopMUpOBaHa.

4) Coz0ams cumyauuro ycnexa 04s Kaxuc0020 y4eHUuKa.

Ha nmanHoM 3Tane yuuTenb BHauyaje MPOCUT MOMHATH PYKY TeX, KTO HOMYCTHJI
OIMOKM, ¥ TIPOCUT OOBSICHUTD MX TPUYMHBL. EC/IM eCTh YYeHUKU, KOTOPbIE C CAMOIIPO-
BEPKOI HE CIIPAaBUJIMCh, IPOCUT IIOMOYb UM T€X, KTO CIIPaBUJICS.

— Mogoaubl, pa3oopajnch B CBOUX OIIMOKax!

3aTeM pyKu MOJHUMAIOT T€, KTO HE ClIeall OIINOO0K:

— Mounoaiist!

[MepexxuBanue ydammmcsi CUTyalluy ycriexa Mpu MPaBUJIbHOM pElIeHUU 3aJaHuil
WJIA OCO3HAHME IIPUYMHBI CBOMX OIIMOOK 1 MX OCO3HAHHOE MCIIPaBICHNE CIIOCOOCTBYIOT
(bopMupOBaHMIO Y HUX TTOJIOKUTEIHHOTO CaMOOTIpeeSIeHUsI K y9eOHOM IesITeTbHOCTH.
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8-ii aTan. Briouenue B cucremy 3HaHuii 1 nosTopenune (5—15 mun)

OcHo6HOll Ueabio dTaTa SIBISIeTCS BKII0OUEHKE HOBOTO CIoco0a IefiCTBUi B CUCTEMY
3HAHWM, TTOBTOPEHME U 3aKPETUICHUE PAHEE U3YYEHHOTO U, BMECTE C TEM, OTIEPEXatoIast
MOArOTOBKA K U3YYEHMUIO CIEAYIOLINX TEM.

JList peanusaliuy 9Toi e Ha YPOKe OTKPBITHUSI HOBOT'O 3HAaHUSI HEOOXOAMMO:

1) opraHu3oBaTh pelIeHUe YIalIUMUCS 3TaHUI, B KOTOPBIX HOBOE 3HAHUE CBSI3bI-
BaeTCsl C MaTepuaioM, U3yYeHHBIM paHee;

2) opraHM30BaTh pellleHre yJalluMUCs 3IaHui, TPeOYIOIINX CUCTEMHOI TpeHU-
POBKM, U 3aJaHU Ha MOATOTOBKY K M3YYEHMIO CJICAYIOLINX TEM.

DTOT 3Tan MpOBOIUTCS B (DOpMe KOMMYHUKATUBHOTO B3aUMOAEHCTBUS TTPEUMY-
LIIECTBEHHO B I'pyIIIax WM B ITapax.

B yuyebHMKax Kypca «YuyCchb YYUTHCSI» TMPEOOCTABIISIETCSI BOBMOXHOCTh BbIOOpa
yyallMMUCS 3aJaHUil Ha TIOBTOPEHME, TBOPYECKMUX 3aJaHMWii, opraHM3alud BO BHe-
KJIaCCHOM paboTe MpOeKTHOM U UCCAeA0BATEIbCKON NesTeIbHOCTEM.

9-ii aTan. Peduiekcust yaeOHoii nesiteIbHOCTH HA ypoke (2—3 MuH)

OcHo6HOI Yeablo Tatia SIBJISICTCS MMPOBeIecHUE YUalTUMUcs pedIeKCUu CBoei yue6-
HOW JIesITeIbHOCTU Ha YPOKe, CaMOOLIeHKa U (pUKcalius JOMaITHETo 3aaaHusl.

715t peanm3aiiuy OCTaBJIEHHO 11eJTh HE0OXOANMO:

1) Opeanuzosame peghnexcuro OesmesbHOCMU HA YpoKe KAAcca 8 UeaoM, epynnbl,
Kawcdo2o yuauje2ocs.

ITpu opranuszaiuu pedeKcuu IessTeIbHOCTH pa30MpaloTcsi BOIIPOCHI:

* e ¥ [0YeMy BO3HUKJIO 3aTpyaHeHue (B paboTe Kjiacca, TPYIIIbl, COGCTBEHHOM
pabore);

* KaKHUM CIIOCOOOM IIPEOI0JICHO BO3ZHUKIIIEE 3aTpyIHEHNE;

* KaKoW HOBBII CITOCOO IeiiCTBUSI ObLJ TOCTPOEH;

* KaKoBa 00JIaCTh €T0 IPUMEHECHHS,

* TOCTUTHYTA JIY LIeJIb YPOKa;

* YTO HEOOXOIMMO CIeNaTh B JaJbHEHIIIEM.

2) Opeanu3o6ams camooyeHKy YueHUKamu 0esmeabHocmu Ha ypoke (Kaacca, epynnol,
ceoell cobcmeenHoll pabomut).

Yyaiiyecsi COOTHOCSIT MOCTABJIEHHbIE 1IeJIU U TIOJyYeHHbIE Pe3yJbTaThl, yCTaHAB-
JIMBAIOT CTETEHb MX COOTBETCTBUS Y 3HAKOBO (DPMKCHPYIOT TIPUHSITHIM B KJIacCe CIIOCO-
60M. BricTaBneHHas B TOM WM WHON (hopMe OTMETKa OTpakaeT CTEIeHb YIOBJIETBO-
PEHHOCTHU yJalllMXxcsl paboToi Ha ypOKe.

3) Opeanuzoeams Qukcayuro nepcnekmus oaivreliuiel y4eoHoll dessmeabHOCmU U 3a-
danuti 05 camonodeomosku (OomauiHe20 3a0anus).

Hcxonst U3 caMOOLIEHKM, OHU OIPEICIISIIOT, UTO elle MM Halo CAeJaTh IS YCBOe-
HUST HOBOTO 3HAHMSI, 00CYX/IAal0T M 3aITMCHIBAIOT TOMAlITHee 3aIaHue.

JoMaliHee 3agaHue IpeaiaraeTcs ¢ 3JieMeHTaMM BbIOOpa, TBOPYECTBA, IIPU 3TOM
OHO JOJDKHO OOecreurBaTh IMOATOTOBKY YYaIIMXCS K y4eOHOM NesTeIbHOCTA Ha Clie-
IYIOLIMX YPOKaX.

Takum 00pa3oM, OCOOEHHOCTbIO MPOBEACHUsI 3Tana pedraekcun ydyeOHon aes-
TeJIbBHOCTU B 7—9 KJ1accax, B OTJIMYME OT 5—6 KJIacCOB, SIBISIETCS TO, YTO aKLIEHT JAejia-
€TCs, TIPEKIe BCETO, He Ha METOo/Ie pellicHUs yIeOHOM 3a/1a4u, KaK paHbllle, a Ha METOIEe
OopraHM3aluK CaMOM yueOHOM AeSITEIbHOCTH.

OTMeTuM, 4TO B 7—9 Kjaccax cpeaHeil IIKOoJIbl MPUOPUTETHBIMU 3TallaMi ypoKa
SIBJISTIOTCSI TalTbI:

* MOTMBALIMU U CAMOOMPEICIICHUS B y4eOHOI AeATSIBHOCTH,

* (hukcupoBaHUs 3aTPYAHEHUS U TIOCTAHOBKY MPOOJIEMBI;

* IIOCTPOCHUS ¥ Pealn3alliM IIPOEKTa BbIXOAA U3 3aTPYIHEHMUS;

* CaMOCTOSTEIbHOI pabOTHI C CAaMOTIPOBEPKOIA;

* pedieKCcHU AeSATSIBHOCTA HA YPOKE.
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ITpu aTom ucnonas3oBaHue TIIM Ha NMpeabIAyIIMX 3Tanax 0oydyeHus1 1 cQOpMUPOBaH-

HOCTb OCHOBHBIX BUJIOB y4€OHO! ASITeTbHOCTY MO3BOJISIET yyaluMmces B 7—9 kiaccax
Ha 3Tarne MOTUBAallM OCO3HATh MEXaHU3M CaMOOIPEIEICHMS;
Ha 3Tarnax (puKCUpoBaHUs 3aTPyIHEHUSI, TOCTAHOBKY MPOOJIEMBbI, MPOEKTH-
POBaHUS Y peau3allii MpoekTa — 3a(bUKCUPOBATh METON pedIeKCUBHOM
CcaMOOpraHM3alny, JAIOIINI KITI0Y K 3(pDeKTMBHOMY IIPEOI0JICHUIO 3aTPy/I-
HEHUIA;
Ha 3Tafe CaMOCTOSITEbHON pabOThl C CAMOIIPOBEPKON MO 3TATOHY — TPO-
1IeTypy KOHTPOJIS;
Ha 3Tane pedhIeKCUU AeSATEIbHOCTA — MPOLeTypy CAMOOLIEHKY;
Ha Bcex 6€3 UCKITIOUEHMSI ATanax — HOPMbl KOMMYHUKATUBHOTO B3aUMOJIEN -
CTBUSL.

B npoiiecce Takoil nesTeIbHOCTA OCBAMBAIOTCS MTPUOPUTETHBIE HA JAHHOM BO3-
pPacTHOM 3Tare YHUBepCaJbHbIE IeUCTBUS — COLMATIbHbIE MTPOOLI, MOMBITKA CTPOUTH
0o0lleHWE B pa3UYHbIX KOJJIEKTUBAX C YUYETOM MPUHSTHIX B HUX HOPM B3aMMOOTHO-
LIeHU, pedekcuss CoOOCTBEHHOTO MOBEISHUS 1 alleKBaTHAas CaMOOLIEHKAa CBOMX Aeii-
CTBUI, IIOCTYIIKOB X1 BO3MOXXHOCTEH.

VYpokm BceX OCTAbHBIX TUIIOB TAKXKe CTPOSITCS HAa OCHOBE MeTo/a pedIeKCUBHOIM
CaMOOpPraHU3alMu U, COOTBETCTBEHHO, MTPOEKTUPYIOTCS U MPOBOASITCS aHAJOTUYHBIM
00pa3oM C y4eToM LieJieid, KOTOpbIe Ha HUX CTaBSITCS.

2. Ypoku pediaekcuu
2.1. Ypok pediekcuu Tpennposounoro tuna (PT)

VYpoku pegaexcuu mpenupoouHo2o0 muna OPUSHTUPOBAHbI Ha (OPMUPOBAHUE
YMEHUSI IPUMEHSATH MOJIy4EHHBIE 3HAHKS B TUTIOBBIX M HECTAHAAPTHBIX YCJIOBUsIX. BMme-
CTe C TeM, Ha HUX MPOJIOJIKaeTcsa paboTta 1o GOpMUPOBAHUIO YMEHUS BBISIBISITh U UC-
MPaBJISITh CBOU OLIMOKH, HO 3Ta AESITEIbHOCTD HE SIBJISIETCS TPUOPUTETHOM.

1-ii 3Tan. MoTuBaIMs K TPEHUPOBOYHOI AesaTeIbHOCTH (1—2 MUH)
OcHO6HOII Yeabro TAHHOTO 2Tara SIBJIIeTCS BKIIOUCHHE YJalIUXCsl B TPEHUPOBOY-
HYIO IeSITCIbHOCTD Ha IMYHOCTHO 3HAYMMOM YPOBHE.
st peanmzanuy 3TOM 1IeIM Ha ypoKe pedIeKCr TPEHUPOBOYHOTO THUTIA HEOO-
XOIMMO:
1) OpraHu3zoBaTb oIpeeeHIe TUIA YPOKa.
2) OpraHu3oBaTh aKTyaJu3alyio MPUHATOrO B Kjlacce criocoda padoThl Ha
ypokax PT-tumna, («Hamo»).
3) Opranm3oBaTh (QUKCALIMIO YYAIIMMUCS TEMAaTHMYECKMX paMOK ypoKa
(«mory»).
4) CosznaTh yClOBUS 11 BOSHUKHOBEHUS Y YYEHUKOB BHYTPEHHEN MOTpeo-
HOCTU BKJIIOUEHUSI B TPEHUPOBOYHYIO NESITEIbHOCTD («XOUy»).
Pe3ynbraToM JaHHOTO 3Tamna sBJASeTCS MOJOXKUTEIbHAS MOTUBAIIMS KaXXKI0To yJa-
LLIETOCS K TPEHUPOBOYHOM AEATEIBHOCTU Ha YPOKE.
2-ii aTan. AKTyaM3amus 3HAHKIA 1 BbINOJHEHHE TPEHHPOBOYHBIX ynpaxkHeHwuii (7— 10 mum)
OcHoBHOIl yeabio 3Tala SBSIETCS MOATOTOBKA K BBITIOJHEHUIO TPEHUPOBOYHBIX
VIIPaXKHEHUM.
Jnsa peanuzanuu 3Toi 1eJIM Ha ypoke pedaeKCUM TPEHMPOBOYHOTO THIIA HEOO0-
XOAUMO:
1) Opranu3oBaTh aKTyaJnU3allI0 U3BECTHBIX CITOCOOOB NEHCTBUI, JOCTATOY-
HBIX JIJIsI BBITIOJIHEHMST TPEHUPOBOYHBIX 3aJaHUI;
2) 3adukcupoBaTh aKTyaaIu3UupOBaHHbIE CIIOCOOBI JEUCTBUIA B peU;

327



4) 3adukcupoBaTh aKTyaIM3UPOBAaHHBIC CITOCOOBI IEHCTBUIA B 3HaKaX (3Ta-
JIOHBI);

5) OpraHnn30BaTh AKTyaTU3aIMIO MBICIMTEIbHBIX OTICPALINA, JOCTATOYHBIX IS
BBITIOTHEHMSI TPEHUPOBOYHBIX 3aJJaHUI: aHaI1M3, CpaBHEHUE, 0000IICHHE;

6) OpraHu3oBaTh 0000IIEHUE AKTYaTU3UPOBAHHBIX CITOCOOOB IEMCTBUIA;

7) OpraHu3oBaTh NpeacTaBIeHUE CIIEKTpa 3adaHMi, TPEOYIOIINX TPEHUPOB-
KM paccMaTprBaeMbIX CIIOCOOOB JECTBUIA.

JlaHHBII 5TaMn SIBJSETCS JOCTATOYHO HACKIIIIEHHBIM MO COAECPKAHUIO U 10 00beMy
BBITIOJIHEHUS PaOOThI. [J1s1 TOro 4ToObl JaHHBINA 3TaIl MPOILIes YCIEeITHO, HE00X0IUMO,
YTOOBI IOMalllHEee 3aJaHue, NMPeIIOKEHHOE YYalllMMCsl HaKaHyHe 3TOr0 ypoKa, colep-
JKaJio B cebe Bce crocoObl AeCTBUI, JOCTATOYHBIE [IJ151 TOCTPOCHHUS HAa 3TOM YPOKE HO-
BOTO aJiroOpyuT™Ma, IIpaBuia u T. 1.

Ha paccmarpuBaeMoM 3Tare ypoka MNpearoYTUTENbHOUN SIBJISIETCS TPYIIIOBast
(opMa pabOTHI.

B xone ypoka 1ienecoo0pa3HO MCIOJIb30BaTh MHAMBUIYAIbHbIE KapTOUKU ped-
JIEKCUU, KOTOPBIE yJallluecs 3aroHSIOT 10 Xoay ypoKa. Takast KapTouka MOXKET UMEThb
CJICAYIOIIUIA BU.

Damuins, umMs:

TpenupoBounbie | CamocTosdTeabHAS
yIpaxKHeHust padora
(ykazatb Homepa) | (ykaszaTb HOMepa)

Jlomammsis padora
(yKa3aTh HOMepa)

Bpinmosneno
0e3 ommnooK

Bo3nankm
3aTpyAHEHHs

IIpaBuaa,
HaJl KOTOPbIMH
Ha/0 mopadoTaTh

3-ii aran. [TocTpoenne miana aesreJbHOCTH (2 — 3 MUH)
OcHo6HOIUL yeablo dTama SIBISIeTCST TIOCTPOEHME yYalllMMUCS TUIaHA AeSITeIbHOCTH.
J1st peanu3aiy 3TOU eI HEOOXOIMMO:

1) opraHn30BaTh MOCTAHOBKY YYaIIMMUCS LEJIU A TEIbHOCTH;

2) opraHu30BaTh OIpeNeIeHNe YJallUMUCS CPEIACTB (aITOPUTMBI, MOJIEIIH,
CIIPAaBOYHUKY U T.JI.) VIS BHITIOJTHEHMST TPEHUPOBOYHBIX 3alaHMIA;

3) opraHu3oBaTh MOCTPOEHNE yJallIMMUCS TUIaHa pabOThl C TPEHUPOBOYHBI -
MU 3aJaHUSAMIS .

[1aH TpeHMPOBOYHOI pabOTHI MOXKET UMETD CJIEAYIOIINI BUI.

1. BBITTOJTHUTH CBOE TPEHUPOBOYHOE 3aJaHUE.

2. CorocTaBUTh pellieHUE C OAPOOHBIM 00pa3IoM.

3. 3adukcupoBaTh MPaBWIBHOCTH BHITIOJHEHUS 3aJaHUil, €CJId BO3ZHUKIN
3aTpyAHeHU s, 3aDMKCUPOBAaTh MECTO U TIPUYMHY 3aTPYIHEHUS] B CBOEH
KapTouke petIeKCHH.

4. Ha ocHOBe moapoOHOro oopasiia MCIpaBUTh OIIUOKH.

5. BBIMOJTHUTE clieayioliee TPEHUPOBOYHOE 3aJaHue.

Ha aTom artarie penrnoYTuTeIbHOM SBIISIETCS TPYIIoBasi (hoopMa pabOoThI.

4-ii 5man. Peammzanus niana aesireibHOCTH (7— 10 Mun)
OcHO6HOII Yebio ITOTO dTaTla SIBJISICTCS BBITIOJTHEHNE YIAITUMUCST OTOOPaHHBIX TPe-
HUPOBOYHBIX 33IaHUI U KOPPEKIIUS TIOJYUYEHHBIX B XOJI€ BHITIOJTHEHUS PE3yJIbTaTOB.

3Ha nepBoM ypoke JaHHOTO TUIA IJIaH COCTABsAETCs B TIoABOIsALIEeM auanore. Co BpeMeHeM Mo
Mepe HeOOXOIMMOCTU JaHHBIN TJIaH MOXET YTOYHSITHCSI.
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[ peanmzaiiiyl 3TOi HeJIM HEOOXOIUMO:
1) opraHu3oBaTh peaiM3aluIo MOCTPOSHHOTO TJIaHa;
2) opraHM30BaTh (PUKCAIIUIO TOJTyYeHHEIX pe3yIbTaToB;
3) opraHu30BaTh aHAIN3 MTOJYYESHHBIX PE3yJIbTaTOB;
4) opraHM30BaTh KOPPEKIINIO BHISIBIICHHBIX 3aTPyIHEHUIA.

Kaxmplii yueHUK BBITIOJHSCT 3alaHUSI CaMOCTOSITEIbHO, CAMOCTOSTENBHO IIPO-
BOJIUT CaMOITPOBEPKY (MMOAPOOHBIE 00pa3IIbl HAXOMSTCS Y YUYUTEIS M OH BBIHAET UX IO
mnpocw0e, 1100 HAXOAITCS Ha OTAEIbHOM CTOJIE M y4alllMeCsl CAaMOCTOSTEIbHO OEPYT UX
OTTyZa). YAeHUKH MOTYT BEITTOJTHUTH Pa3HOE KOJIMIECTBO 3agaHnii. Kaxkmbrit yaammiics
CaMOCTOSITEIbHO (PUKCUPYET CBOI pe3yJIbTaT B CBOE KAPTOUKE.

5-ii aTan. O000MeHne BOZHUKIINX 3aTPyIHEHUii BO BHemHeil peun (3 — 5 Mun)
OcHoéHoll yeavio ITaria SIBIISIETCs TPOToBapuBaHusI (POPMYITMPOBOK CITOCOOOB Jeii-
CTBUIA, KOTOPBIE BBI3BAJIM 3aTpyaHeHWE. 1151 3TOro He0OX0AMMO:
1) opranuzoBath 00CYXIIEHNE TUTIOBBIX 3aTPYTHEHUIA;
2) opraHu3oBaTh MporoBaprBaHue GopMyIMPOBOK CIIOCOOOB AEHCTBUI, KO-
TOpPBIE BBI3BAIN 3aTPyTHEHMUE.
Ecan y MHOIMX yYalimxcs OCTaauCh 3aTPYIHEHUs MPU BBIIIOJTHEHUM KAKOrO-TO
YIpaKHEHUS, TO PEKOMEHIYeTCsl pa300paTh 3TO 3alaHue Ha JOCKE.

6-ii aTan. CamMocTosiTe/IbHASA pa0OTA C CAMONIPOBEPKO#i MO 3TaNIOHY (5 — 10 MuH)
OcHo6HOII Yenbio ITama SIBIISIETCS OPraHM3AIIST TIPOBEACHUS YUALIMUMICST CAMOIIPO-
BEPKM YCBOCHUS TPEHUPYEMBIX CLIOCOOO0B AeicTBUS. 11 5TOro He06X0AMMO:

1) opraHM30BaTh CAaMOCTOSITEILHOE BRITIOJTHEHUE YIAITIMUCS TUITOBBIX 3a-
JIaHUI Ha TpeHUpYeMbIe CITOCOObI 1eiCTBUS;

2) opraHu30BaTh CAMOCTOSTEJIbHOE COOTHECEHUE PabOThI C ITAJIOHOM IS
CaMOIIPOBEPKH;

3) opraHu30BaTh MO Pe3yJIbTaTaM BBIMOJHEHUSI CAMOCTOSITEIbHOU pabOoThI
cocCTaBJieHHe TeKCTa pe(IeKCUU NeSITSIbHOCTH 10 MPUMEHEHUIO HOBOTO
croco0a IeicTBuS.

4) opraHn30BaTbh OOCYXICHHE U 3aITUCh JOMAIITHETO 3aTaHMUSI.

7-ii otan. ITosTopenne (5 — 7 MuH)
OcHo6HOII yebio dTara SIBJSIETCS] OpraHM3alKsl TOBTOPEHUSI paHee U3YYEHHBIX TEM.

8-ii aTan. Peduekcus nesressHOCTH HA YPoKe (2 — 3 MuH)

OcHo6HOII Yeabto Tama SIBJISIETCS] OpraHU3alvs TPOBEICHUS yJallluMUcs pedaeKCun
CBOCH YIeOHOU IeATeTbHOCTH Ha YPOKE M MX CAMOOIICHKH. /17151 3TOr0 HeoOX0mMMO:

1) opraHu3oBath (pMKCaALMIO TPEHUPYEMOT0 MaTepurajia Ha ypoKe;

2) opraHu30BaTh OLIEHMBAHUE y4alIUMKCSI COOCTBEHHOU NEATETLHOCTH Ha
YPOKe;

3) opraHu3oBaTh (DUKCAIMIO HEPa3peIIEHHBIX 3aTPYIHEHUN Ha YpOKe KakK
HamnpaBJeHUl Oynyier ydeOHol aesiTeIbHOCTU.

Ha sTOM 3Tarie Bce 3BeHbsI ypOKa COSTUHSIIOTCSI B €IUHYIO CUCTEMY, TPEHUPYETCSI
CIOCOOHOCTH K pehJICKCUN CBOCH IeSTEIEHOCTH.

TakuM o6Gpa3oM, Ha ypokax pedIeKCHMU TPEeHMPOBOYHOIO THIIA COXpPaHEHBI BCe
KJTIOYECBBIE TPEOOBAHMSI CO CTOPOHBI MeTONA pe(hICKCUBHOM caMOOpTraHU3aIluK 1 T€O-
puu moaTamHoro ¢opMupoBaHust ymcTBeHHbIX aeiictBuii (I1. 5. lanbnepun).

Bropoii Tun ypokoB pediiekcuu — ypoku KoppekuronHoro tumna (PK) — pemraer
Te XK€ 3aJ]a4l, YTO U TPEHUPOBOUYHBIEC YPOKHM, HO aKILIEHT B HUX IIepeHeceH Ha HOopMUpPO-
BaHMe YMEHUS BEISIBIISITH Y NCIIPABIISITH CBOU OIIMMOKMN.

Ypoku pegaexcuu mpenupogouHo2o muna peKOMEHIYeTCsl TIPOBOAUTD, KOIIa He-
00xonuMo chopMUPOBaTh YMEHUE TPUMEHATHh IMOJYYeHHBIE 3HAHUS B CUTYalIMSIX,
0oJiee CI0XHBIX, YeM CUTYaIlMM, pa3o0paHHbIe Ha TTpeabplayiux ypokax OH3. Hampu-
Mep, Koraa TpedyeTcsi KOMOMHAIIMST U3BECTHBIX CIIOCOOOB EMCTBUIA, TMOO yTOUHEHWE
croco0a A HECTAHNAPTHBIX YCJAOBUIA €ro mpuMeHeHus. Tak, ecjiv peablayliii ypoK
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OH3 6bu1 TocBsIIIeH TeopeMe Buera u oOpaTHoOi eif TeopeMe, To Ha ypoKe pedaekcumn
TPEHUPOBOYHOTO THTIA LIEJIECO00Pa3HO MPEUIOKUTD YIaIIUMCs 00Jiee CI0XKHBIE 3a1a-
HUS TI0 3TOM TeMe, HO TaKMX TUIIOB, KOTOPKIE ellle He pa3doupanuch Ha ypoke OH3.
Hanpumep, B kayecTBe CUCTEMBI TPEHUPOBOYHBIX 3aJaHUI MOTYT BBICTYIATh CJie-
JyIolLIMe 3aJa4u, TpeOylollue IpuMeHeHus Teopeme BueTta u oopaTHoii eii.
» CocTaBbTe KBaJIpaTHOE ypaBHEHUE C LEJbIMU KO PUIIMEHTaMU, €CIU U3BECT-
HO, YTO OJMH U3 ET0 KOPHEl paBeH 2 + /3.
* ITycTb X, , X, KOpHM ypaBHeHUs 2x* — 4x +1 = 0 . HaiinuTe 3Ha4eHne BhIpaXeHus
x, X, +x7°x,.
Ha 2-m atane ypokoB PT pekomeHnyeTcst paboTaTh ¢ 3aJaHUSIMU HA YPOBHE MOUC-
Ka ueu pelieHus1, a Ha 3-M — CTPOUTD IIaH BBIMOJIHEHUS 3aaaHus. K HermocpencTBeH-
HOMY BBIITOJTHEHUIO 3TUX 3aaHUil ydyalurecs: MPUCTYNaloT TOJbKO Ha 3Tale peain3a-
WU TIPOEKTa ¥ CAMOCTOSITEIIBHOI paOOTHI.
Tak, mpu ompeneieHNH cocoda pelleHus MEPBOT0 TPEHUPOBOYHOTO 3aTaHUS
y4yalrrecs MOTyT IIePEeYUCINTD CICIYIOIIMeE ITary IIaHa peleHus.
1. BcmoMHUTB (pOpMYJIMPOBKY TeOpEMbI, 00paTHOI TeopeMe Buera.
2. IlogobpaThk BTOPOI KOPeHb, YTOOBI KO3 GUIIMEHThI TPUBEIEHHOTO KBaIpaT-
HOTO KOPHS YpaBHEHUS ObUTH LIETbIMMU.
3. Haiit;t cymMmMy 1 ipom3BeIeHIEe TaHHOTO U COTIPSKEHHOTO ¢ HUM KOPHS.
4. Bocmosp30BaBIINCh TEOPEMOil, 00paTHOI TeopeMe Buera, cocTaBuTh Ipu-
BeIICHHOE KBaJPaTHOE YpaBHEHME C MOJTYYCHHBIMU KO3(DDULIMECHTaAMMU.

2.2. Ypok pediekcun Koppeknaonsoro tuna (PK)

Ypoku peghrercuu KoppekyuonHoeo muna OpUeHTUPOBAHBI HA (OPMUPOBAHUE YME-
HYSI BEISIBJISITH U UCIIPABIISITH CBOM OIIMOKY. OTHOBPEMEHHO C 3TUM, Ha HUX IIPOJOJIKa-
eTcs padoTa mo OpMUPOBAHUIO YMEHUS TIPUMEHSTh ITOTyIeHHBIC 3HAHWS B TUTIOBBIX U
HeCTaHJAPTHBIX YCJIOBUSIX, HO 9Ta paboTa rmepectaeT ObITh BEAYIICH.

1-ii aTan. MoTuBamus K KOPpPeKIHOHHO# AeATeTbHOCTH (1—2 MUH)
OcHo6HOIl Yeabro TAaHHOTO 3Tara SIBJISeTCS] BKIIOUEHUE yYalluXcsl B KOPPEKIIMOH-
HYIO JIeSITeIbHOCTb Ha TMYHOCTHO 3HAYMMOM YPOBHE.
st peanuzanuuu 3ToH e Ha ypoke pedieKCur KOPPEeKIIMOHHOTO TUTIAa HE0O0-
XOJIAMO:
1) opraHu30BaTh ONpeaeICHIE TUTIA YPOKa;
2) opraHM30BaTh aKTyaJM3alMI0 TIPUHSATOrO B Kjacce crmocoba paboThl Ha
ypokax PK-tuna, («Hamo»);
3) opraHu3oBaTh (UKCALMIO YyYalIMUMUCI TeMaTUYeCKUX pPaMOK YpoKa
(«mory»);
4) co3math YCJIOBUS IJISI BOSHUKHOBCHHS Y YICHUKOB BHYTPEHHE! MOTpeO-
HOCTH BKJIIOUCHUS B KOPPEKIIMOHHYIO IeATEIBHOCTD («X0Uy»).
Pe3ynbraToM maHHOTO 3Tamna sIBJASIETCS MOJIOXKUTEIbHAS MOTUBAIIMS KaXKI0To yJya-
ILIETOCsT K KOPPEKIIMOHHOM NeSITeIbHOCTY Ha YPOKeE.

2-ii 9Tan. AKTyaan3anus 3HaHuii 1 UKCAIMS 3aTPYIHEHUS] B MHIMBHIYAJILHOI Jes-
TeabHocTH (10—12 Mun)
OcHo6HOII Yenbio JAHHOTO ATalla SIBJISIETCST IOATOTOBKA MBIIIIICHMS YIAIUXCS M 0CO-
3HaHUE MOTPEOHOCTH B BBISIBJICHUU IIPUYMH 3aTPYIHEHUI B IIPOLIECCE UX ACSTEIBHOCTH.
715t peanuzaunu 3TOH 1ieM Ha ypoke pedieKCUr KOPPEKIIMOHHOTO TUTa HEOO-
XOJUMO:
1) opraH130BaTh CAMOCTOSITEIBHOE BOCITPOU3BEIEHUE YUAILIUMUCS U3YYEHHBIX
CITOCO0O0B ACHCTBUI (IIOHATHUI, aJITOPUTMOB, CBOMCTB U T. [I.), BRIOPaHHBIX
7151 KOPPEKIIMOHHOM I€SITEIbHOCTH, U TIPUMEPOB UX TPUMEHEHMS ;
2) opraHu30BaTh AKTYyaJIM3alMI0 MBICIUTEIbHBIX OIEpaluii, JOCTATOYHBIX
IIJIS1 BBITIOJTHEHUSI CAMOCTOSITEIbHOM PaOOThI;
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3) opraHu30BaTh BHITIOJTHEHUE caMocmosimenstoil pabomst Ne 1 ¢ hukcarueii yua-
HIMMKCA B KaXKIOM 3aIaH|H UCTIONb3YeMOTO dTalioHa (A, A,, I1 u'T. 1.);

4) opraHu30BaTh CaMOITPOBEPKY YYAIIMMUCS CBOMX pabOT Mo o0pasiyy u
¢uKcaluno NOJTyYeHHBIX PE3YyabTaToB (0€3 CIpaBlIeHUSs OLIMO0K);

5) opraHu3oBaTh (PUKCALIMIO COOCTBEHHBIX OLLIMOOK.

Ha ypokax B 7—9 kiaccax, B OTJIM4YMe OT MPeIbIAYIIUX CTYIIeHel 00yYeHu s, yya-
1LIMECs] caMU BOCITPOU3BOASIT U (DUMKCUPYIOT CIIOCOOBI AEHCTBUI, C KOTOPBIMU OHU OyIyT
paboTaTh Ha TaHHOM ypokKe. JloMalirHee 3agaHue 11eJ1Ieco00pa3HO COCTaBUTD TaK, YTOObI
W3 BBITIOJTHEHHBIX YYAITUMUCS 3aIaHUI MOXHO OBLIO COCTaBUTb IIPMMEPHI Ha 3TH CIIO-
CcOOBI ICHCTBUIA.

Ha nanHOM 3Tame MoryT codeTaTbesl (pOHTAIbHAS, TPYIIIIOBAs U WHINBUIYaJIb-
Hast (popMBI pabOTHI.

B camocrosiTennbHO# paboTe Ha 5—6 MUHYT IIpeaIaraloTcs 3aJaHus Ha UCIIOJb-
30BaHME BBIICICHHBIX CITIOCOOOB IeUCTBIIA. BO BpeMsI BEITIOJTHEHUS CAMOCTOSTETBHOM
paboThI yYUTENb 3aKPBIBAET TOCKY, Ha KOTOPOI 3a(pMKCUPOBAHbBI TTOBTOPEHHBIE aJIr0-
PUTMBI ¥ OTIpeAeICHUS TIOHSTHIA.

IIpu camomnpoBepke yJaluMucs CBoell paboThl Ha JaHHOM 3Tare He Tpeosia-
raeTcsl BbISICHEHWE TPUYMH OIIMOOK U X MCIIpaBjeHue. Yyaliuecs JUllb (GUKCUPYIOT
MPaBUJIbHOCTD BBHIITOJHEHUS 3aJaHUi 110 TOTOBOMY 00pas3ILy.

OTMETHM, YTO CITIOCOOHOCTH K TPaMOTHOMY CaMOKOHTPOJIO U pedIeKCUBHOMY
aHaJIn3y Y4eOHOM AeaTeIbHOCTU (POPMUPYIOTCA Y yIalIUXCs IPU padoTe Mo mporpamMme
«Y4ych YYUTHCSI» B HaYaJIbHOM IIIKOJIE M B 5—6 KJtaccax ocHOBHOM mmikossl. K 7 kiac-
Cy yYaIllMecsT XOPOIIIo 3HAKOMBI C MEXaHU3MOM CaMOIIPOBEPKH IO 00pa3Ily U STaJIOHY,
CO CTPYKTYpOii peIeKCMBHOTO aHaI3a, IT03TOMY B 7—9 Kilaccax OHU CITOCOOHBI yXKe
camMu (DMKCUPOBATH BCE IIAary 3TUX ISUCTBUI, a yIUTE]Ib UMEET BO3MOXHOCTb JIUIIb OT-
CJIEXXUBATh Y KOPPEKTUPOBATH 3TOT MTPOIIECC.

TakuM oGpa3oM, TaHHBINM 3TN 3aBepiaeTcs huKcaluneil 3aTpyaTHeHN, BO3HUK-
VX MPU PEIIeHUH CAMOCTOSITEIBHOM paOOTHI.

3-ii aran. Jlokaau3anusa MHIMBUAYAJIBHBIX 3aTpyaHeHuil (2—3 MuH)

OcHo6HOIl Yeablo TAHHOTO 3Tarla SBJIseTCs ONpele/ieHue MecTa U MPUUMHbI CBOUX
OIIMOOK HA OCHOBE IMOIIIArOBOTO COMOCTaBIEHUS paboT ¢ ITATIOHOM ISl CAMOTIPOBEPKHU.

[Mpu npoBepke pabOTHI UCIIONB3YETCS MPUHSTHIN B KJIACCe aITOPUTM UCITpaBiie-
HMS OLTMOOK. DTH alTOPUTMbl KOHCTPYUPOBAIU CaMU ydallluecsi, HAYMHasl C MePBbIX
KJIACCOB HaYaJIbHOM LITKOJIbI, TTIOCTETIEHHO YTOYHSISI X U YCIIOXKHSIS.

CooTHeceHUe CBOETO PEIeHUST C ITAJOHOM TO3BOJISIET «ITPOTOBOPUTH» KaXKIbIi
1ar pelieHusi, YTOUHUTb MCIOJIb3yeMble CIOCOOBI NeCTBUiII, 0OOCHOBATb MPABUIIb-
HOCTh CBOETO pEIlIeHMS] WIKM BBISIBUTb MECTO M TIPUYMHY OIIUOKH, YTO CITOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIIJICHUS Y PEUU.

IMocne nmpoBepku cBOMX pabOT MO ATAJIOHY, YJallUecs, YCIEIIHO CITPaBUBIINECS
C CaMOCTOSITeNTbHOM pab0TO, MOTYT IMTPUCTYITUTH K BHITIOJTHEHUIO 3aIaHU I TBOPYECKOTO
YPOBHSI WJIY BBICTYTIATh B KA4eCTBE KOHCYJIBTAHTOB. TaKM 00pa3oM, Y KaXKI0TO YIeHM -
Ka eCTb BO3MOXHOCTb paboTaTh 10 CBOEi1 COOCTBEHHOI 00pa30BaTeIbHON TPAEKTOPUH,
YTO MPUHIMITMATBLHO BaXKHO Ha 3Tare o0ydyeHus B 7—9 Kitaccax OCHOBHOI IIKOJIBI.

4-ii aTan. ITocTaHoBKa HeM KOPPEKIUOHHOI nesiTebHOCTH (1 MuH)

OcHo6HOII Yenblo TAHHOTO 3Tarla SIBJISIeTCs MTOCTAHOBKA YIAIIMMUCS MHIUBUIYaTh-
HBIX 1IeJIeil KOPPEKIIMOHHOM AeSITeIbHOCTH.

ITockonbKy cnoco6 u Tj1aH paboThl Hal OLIMOKAMU YXe TOCTPOeH U OTpaboTaH
B aJrOpUTME UCIIPaBJICHUS OIIMOOK Ha MPOTSLKEHUM HECKOJBKHUX JIET OOyYeHUs, TO
3Tan NPOeKTUPOBAHMS Ha ypoKaxX pedeKCUM KOPPEKIIMOHHOTO TUIIA CBOPAaYMBaeTCs
JIO TIOCTAaHOBKM LICJIH.
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5-i1 atan. Koppeknus BbIsiBJIeHHBIX 3aTpyaHeHuii (4—5 MuH)

OcHo6HOII Ueablo NAHHOTO 3Tama SIBJISIETCS UCIpaBiIeHME OUIMOOK C MOMOUIBIO
QJITOpUTMa, TIPUHSATOTO B KJlacCe, W C WCIIOJIb30BAHWEM 3TaJIOHOB BBINEICHHBIX
CIIOCOOOB EUCTBUIA.

151 peanuzanuu 3TOH e/ Ha ypoke pedieKCur KOppeKIIMOHHOTO TUIIa HE0O0-
XOAUMO

* IUTSI yJaIIuxcsi, JOMYCTUBIINX OIITMOKHU:

1) opraHu3oBaTh UCIIPaBICHUE OIIMOOK C TTOMOIIBIO C TIOMOIIBIO aITOPUT-
Ma, TIPUHSTOTO B KJIacCe, W C MCIOJb30BAHMEM 3TaJOHOB BBIIEICHHBIX
CMOCOOOB EVCTBUIA;

2) opraHM30BaTh CAMOTIPOBEPKY BBIITOJTHEHHBIX 3aJaHWIA;

* IUTST yYaATUXCSI, HE TOITYCTUBIIINX OIITNOKUA:

1) opraHu30BaTh BHIMIOJHEHUE 3aJaHNI1 O0Jiee BHICOKOTO YPOBHSI CJIOXKHOCTHU
10 M3yJ4aeMoi TeMe WX 3aJlaHuii TBOPUYECKOTO YPOBHS (TPeOYIOIINX MO-
CTPOEHMST HOBBIX METOJZIOB PEIIEHUS), KOTOPbIE OHU BBHITIOJIHSIIOT BIUIOTh
IO 3Tara MOBTOPEHMS.

B PEIYIBTATE IMTPOXOXKACHUA JaHHOTO 3Tara yJyalueca JOJKHBI UCIIPaBUTb BCE CBOU
OLIMOKU U YTOUYHMUTH OJIA ce0s1 crocoObl IEHUCT BUU, B KOTOPBIX BOSHUKIIN 3aTPYAHCHMU.

6-ii aTan. O000MeHne BO3HUKIINX 3aTPyIHEHHii BO BHelHel peun (3—4 MUH)
OcHO6HOU yeabio dTala SIBISIETCS MPOBEIeHNE CIIOCOOOB NENCTBUIA, B KOTOPBIX
BO3HUKIJIW 3aTPyAHEHMUSI, YePE3 BHEIIHIOK Peyb.
JLtst peanuzaliiy 9TOM LIeJIM Ha YpoKe pediieKcur KOPPEeKIIMOHHOTO TUTTIa Heoo-
XOIMMO:
1) opraHmn30BaTh 0OCYXIEHME TUIIOBBIX 3aTPYIHEHUI B TPYIIaXx;
2) opraHuM30BaTh MPOroBapruBaHue GOPMYIUPOBOK CITIOCOOOB AEUCTBUIA, KO-
TOpBIE BbI3BAIM 3aTPyIHEHUE.
KoMMyHUKaTHBHOE B3aMMOIEICTBUE B IPYIIax MOXHO OPraHM30BaTh IO CJie-
IyIOIIEeMY TUTaHY:
* [EPEYMCITUTD TUIIBI IPUMEPOB, B KOTOPBIX YYEHUKU TPYIIITBI JOMYCTHIN OLINOKHM;
* TIEPEYMCIUTh AITOPUTMBI, HAPYIIICHHBIE B MPUMEPEe KaxkI0To TUIIA;
* TIPOrOBOPUTH (POPMYITMPOBKH CIIOCOOOB AEHCTBHIA, KOTOPBIE BHI3BAIM 3aTPYIHEHMSL.

7-ii aTan. CamocTosITe/IbHAS PAad0Ta C CAMONIPOBEPKOii 0 3TaI0HY (7—15 MuH)
OcHOBHOII yenvro 3Tama SIBIISICTCSI CaMOIIPOBEpPKa CBOETO YMEHMSI IIPUMEHSITh
M3Yy4YEeHHbIE CITOCOObI AeHCTBUIA.
Jnsa peanm3anuy 3TOM 1eIM Ha ypoKe pedieKcun KOPPEeKIIMOHHOTO THUITa He00-
XOJUMO:
1) opraHM30BaTh CaMOCTOSITEIbHOE BBHITTOJTHECHUE YJAIIMMMKCS 3aJaHUN Ha
HU3y4YEHHbIE CIOCOObI NECTBUIA;
2) OpraHM30BaThb CAMOIIPOBEPKY YJAIIMMMCSI CBOMX 3aJaHWil C ITOMOIIBIO
STAJIOHA LIS CAMOIIPOBEPKU;;
3) opraHm3o0BaTh WHIWBUAYATLHYIO Pe(hICKCUI0 YIAIIUMUCS HOCTVKCHUS
LIEJIU CBOEH y4eOHOM IesITEIbHOCTU Ha YPOKE;
4) co3math CUTYaIMIO yCIiexa AT KaXA0To yYeHUKa.

8-ii aTan. Pemenne 3aga4 u mosropenue (5—15 Mun)
OcHo6HoOII yeavlo dTama SBISIETCS: BKIIIOYCHHE M3YYCHHBIX CIIOCOOOB ACHCTBHIA
B CHCTEMY 3HaHUIA; pellleHue 3a1a4 Ha IIOBTOPEHMUE.
[ peanm3aniiy 3TOM IeIN Ha YpoKe pedIeKcu KOPPEKIIMOHHOTO THUITa He00-
XOAUMO:
1) opraHM30BaTh pelIeHNEe YIaITUMUCS 30aHNI, B KOTOPBIX HOBBIE CITIOCOOBI
JICHACTBUSI CBSI3bIBAIOTCS C MAaTePUAIOM, U3yYCHHBIM paHee;
2) opraHM30BaTh pElUICHWE YJYAIIMMUCS 30aHWi, TPeOYIOIIMX CUCTEMHOM
TPEHUPOBKU, 1 3aaHUI HA IIOArOTOBKY K U3YYEHUIO CIICAYIOLINX TEM.
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9-ii 9Tan. Peduiekcust KoppeKIHOHHO# y4eOHOI AeATeIbHOCTH HAa YPOoKe (2—3 MUH)
OcHo6HOII Yeabio dTaTia SIBISIETCS TIPOBENEHUE yJYalnuMucs peduiekcun yaeoHo!
JIeATeJIbHOCTU Ha YPOKe, 00CYXIIEHUE U 3alUCh TOMAIIHETO 3aIaHus.
s peanuzaiuu 3TOM LENAU HA ypoKe pedieKcur KOPPEKIIMOHHOTO TUITa HEO0-
XOJIUMO:
1) opranusoBaTh (PUKCALMIO CTETIEHU COOTBETCTBUS MOCTABJICHHOU LIEJIN U
pe3yJIbTaTOB YYeOHOU NeATeTbHOCTH;
2) opraH U30BaTh (HUKCALUIO TPUYUH (AJITOPUTMOB, TTPABWI, MIOHATUN U T.
I.) 3aTPYAHEHUI, BOSHUKIIUX HA YPOKE;
3) opraHuzoBaTh (PUKCALUIO CIIOCO0a MCIpaBIeHUs OIIUOOK (aIropuTMa
HCTIPAaBJIEHUS OIIINO0K);
4) opraHM30BaTh CAMOOIIEHKY YYeHUKaMK pabOThl Ha ypOKe — Kjtacca, Tpyr-
Ibl, CBOE COOCTBEHHOI paboThI;
5) opraHu30BaTh (QUKCALMIO HEPA3PELICHHBIX HA YPOKE 3aTPYIHEHUIN KakK
HamnpasJieHUl Oyaylieil yueOHO AesITeTbHOCTH;
6) opraHu30BaTh OOCYXICHHWE 1 3aITUCh JOMAITHETO 3aIaHusI.

Ha nanHoM 3Tare Bce 3BeHbsl ypoKa COEANHSIOTCS B €IMHYIO CUCTEMY, TPEHUPYET-
¢S CITOCOOHOCTB K pehJIEKCUHM COOCTBEHHOM ACSATEILHOCTH U CAMOOIICHKE.

Takum o6pazoM, Ha ypokax pedaeKCUr KOPPEKLIMOHHOTO THUTA TAKXKE COXPaHEHBI
BCE KJIIOUEBBIC TPEOOBAHMSI CO CTOPOHBI MeToAa pedIeKCUBHOM caMOOpTraHM3aIlul 1
TEOPUH MOITAITHOTO (hopMUpoBaHMsT yMcTBeHHBIX neitctBuii (I1. 5. Tanbrepun).

Crenyomuii TUII YPOKOB — YpPOKM OOYYAIOIIero M Pa3BUBAIOIIECTO KOHTPOJIS
(OPK). OHu mpoBOIATCS B COOTBETCTBUU C TEXHOJIOTHEH MESITEIBHOCTHOTO METOIA 1
MPEAIIoJIaraoT ABa 3Tana, KOTOphie IIPOBOMSITCS Ha IBYX ypoKax. Ha mepBoM M3 HHMX
yYJaImecs: BBIMOJIHSIIOT KOHTPOJIBHYIO pabOTy M MPOBOIAT CAMOKOHTPOJIb BHITIOJTHEH-
HBIX 3aIaHUi, a HA BTOPOM — KOPPEKTUPYIOT CBOM OIMMOKHU. TakmM o0pa3oM, B Xomie
3TUX YPOKOB yyallluecsi OcBauBaloT (DyHKLIMIO KOHTPOJISI pe3yJIbTaToB CBOEH yyeOHOM
NEeSITETbHOCTH U KOPPEKLIMU BBISIBJIEHHBIX 3aTPYIHEHU.

Ypoku pegaexcuu KoppexyuorHo2o TUIIA PEKOMEHIYeTCsI IIPOBOANTH, KOTIa Heo0-
XOIMMO 3aKPEIUTh YMEHHUE MTPUMEHSTD ITOJyYeHHBIC 3HAHUS B TUIIOBBIX CUTYallUsIX U
MIPEAOCTaBUTh BO3MOXKHOCTD 1O (hPOPMUPOBAHUIO YMEHHMS IIPUMEHSITh X B HECTaHIAPT-
HBIX CUTYalMsIX (B 3aBUCIMOCTH OT YPOBHS ITOATOTOBJICHHOCTHY yJammxcst). [Toatomy Ha
ypoke pedreKcuy KOPpeKIIMOHHOTO THUIIA 1IeIeCO00pa3HO IIpemIaraTh yJamMcs caMo-
CTOSITEJIBHYIO paboTy ¢ 00s13aTeIbHOI YaCThIO (TIIe COASPKATCS TUITOBBIC 3aIaHMSsI, KOTO-
pBIC YK€ pa30oMpaIrich), U JOMOJHUTEIBHOM 9acThIO (C 0oJIee CIOXKHBIMU 3aIaHUSIMU).

VYyainuecst, 1onycTuBIIME OIIMOKM B 00s13aTeIbHOM YacTu, paboTalOT Hal OLINO-
KaM# 1 OTpabaThIBAalOT MUHUMYM — COJIepKaHue, OIpeaeIcHHOEe CTaHIapTOM, HE00XO0-
IuMoe Tt yeBoeHMsI. OcTabHbIe BO3BPAIIAIOTCS K paboTe ¢ TOIMOJTHUTEIBHOM JacThIO
CaMOCTOSATEJIBHOM pabOTHI, IIOCIIC YeTO MEPEXOIAT K 3aaHUSIM TBOPYECKOTO YPOBHSI.

IIpu 3TOM y yJammxcsi, He ITOITYCTUBIINX OIIMOOK B 00sI3aTeIbHOI YacTH CaMo-
CTOSITEJILHOM pabOTHI, (hOpMUPYETCSI YMEHUE TPUMEHSTH ITOIyIeHHBIC 3HAHWS B CUTya-
usx, 0oJiee CIOXHBIX, YeM B pa300paHHBIX Ha mpenbimymux ypokax OH3 curyammsix
(oHU padoTaroT ¢ 6oJiee CIOXKHBIMU 3agaHusIMu ). Takast opraHn3amnus paboTH Ha YPOKe
COOTBETCTBYET IIPUHIINITY MUHMMAKCA, 3AJIOKCHHOMY B TUIAKTHYECKOM CUCTEME MesI-
teabHOCTHOTrO Metoaa JI.I. IlerepcoH.

Tak, camocTosiTesIbHag paboTa 1o TeMe: « [epema Buera n obpatHas K Heil Teope-
Ma» MOXKET UMETh CJIEAYIOLIEE COAECPKAHUE.

Ob6s3amenvHas uacmo:

Nel. Peunte ypaBHeHMe x? + 2x — 15 = 0, UCTIOJIB3YsI TEOPEMY, OOpATHYIO TeopeMe
Buera.

Ne 2. OnuH 13 KopHei KBagpaTHoro ypaBHeHus x> + 13x + ¢ =0 pasen 5. Haiinure
CBOOOIHBII YWICH C 3TOTO YPaBHEHMSI.
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Jlonoanumenvras wacms:
- g .
Ne 3. Ilyctp x,, X, — KopHM ypaBHeHus S5x*— Y5x — 1 =0 . Hailnure 3HauyeHue
BbIDAXEHMA X! + X3.
Ne 4. Ypasuenue x> + 9x — 1 = 0 umeet KopHH X, 1 x,. CocTaBbTe ypaBHEHUE, KOP-
HSIMM KOTOPOTO ABIAIOTCA yncna Sx, +4usx, +4 .

3. Ypok obyuaiomero u pa3suBawiero koutpoJs (OPK)
I ypok
1-ii 3ran. MoTuBanusi K KOHTpOJMpyomeii nesrexsHoct (1—2 mun)
OcHOBHOII Yeabio TAHHOTO 3Tara SIBJIIeTCs BKJIIOUEHHE YJalllUXCsl B ACSITEIbHOCTD
KOHTPOJIST Ha IMYHOCTHO 3HAYMMOM YPOBHE.
Jng peanuzauuu 3Toit ueau Ha ypoke OPK HeoOxomauMmo:
1) opraHu3oBathb onpeaeeHUe TUIIA YPOKa;
2) opraHM30BaTh aKTyaJu3aluio crocoba padbotel Ha ypokax OPK, ycraHo-
BUTb (DOPMY M TIPOLIEAYPY KOHTPOJIS, IIPEAbSIBUTL KPUTEPUIL BBICTABIIC-
HUS OLICHKU («HAaI0»);
3) opraHM30BaTh (PUKCAIUIO YYAIIUMUCSI TeMAaTHIECKUX PAMOK KOHTPOJIS
(«Mory»);
4) co3narh YCIOBUS IS BOSHUKHOBEHUS Y YICHUKOB BHYTPEHHEN TTOTpeO-
HOCTH BKJIIOUEHHUS B KOPPEKIIMOHHYIO ACSITEIBHOCTD («X0Uy»).
Pe3ynbraToM gaHHOTO 3Tamna sBJAsIeTCs OJOXUTEIbHAS MOTUBAIIMS KaXXI0To yJya-
ILIETOCs K AeSITEIbHOCTH KOHTPOJISI Ha YPOKeE.

2-ii 3Tan. AKTyaM3anyM 3HaHui 1 pUKcaIum 3aTpyaHeHus B AesTebHocTH (39—43 MuH)

OcHOBHOII yeabio FTalla SIBJIIETCS ITOATOTOBKA MBIIIUICHUS YJaIIuxcs K pediekcuu
CBOEIi 1esITeIbHOCTU. [J11 3TOTO HEOOXOAUMO:

1) opraHM30BaTh IEPEUNCICHNE YJIAIIUMUCA KOHTPOJIUPYEMBIX CIIOCOOOB
JEUCTBUI (HOPM);

2) OpraHM30BaTh aKTMBU3AILMIO MBICIUTEIBHBIX OIepallnii, HEOOXOTUMBIX
JIJIST BEITIOJTHEHUSI KOHTPOJILHOM pabOTHl, BHUMAaHWE U T. 1.,

3) opraHu3oBaTb WHIWBUAYAIbHYIO IESITEJIbHOCTb ydaluuxcs (IPOBECTU
KOHTPOJIbHYIO paboTy);

4) opraHu30BaTh COMOCTABIEHUE YYAITUMUCS CBOMX PAOOT MO TOTOBOMY 00-
pasiy ¢ ¢puKcamreit pe3yasraToB (06e3 UCIIpaBIeHUS OIINOO0K);

5) IpenoCTaBUTh BO3MOXKXHOCTD YIAIITIMCS ITPOBECTH CAMOOIICHKY CBOMX pa-
00T Mo 3apaHee 000CHOBAHHOMY KPUTEPUIO.

OTAUYHUTETBHONW OCOOEHHOCTBIO TaHHOTO 3Tara OT aHaJOTMYHOro 3Tama B 5—6
KJlaccax SIBJISIETCSI TO, UTO KOHTPOJUpPYEMbI€ CITOCOOBI NEHCTBUI MEPEYNCIISIIOTCS ca-
MHUMM YJalluMucs 6e3 MporoBapuBaHus WX (HOPMYJIUPOBOK M 3HAKOBBIX (hUKCAIIWIA.
Hnsa mpoBeaeHUsT JaHHOIO 3Tala YYUTEII0 HEOOXOIMMO ITOATOTOBUTH OOpasell I
CaMOTIPOBEPKM M KPUTEPUIl BBICTABICHUSI OTMETKH. O0beM M YPOBEHb KOHTPOJILHOM
pabOTH B COOTBETCTBUM C IIPUHIIMIIOM MHHHUMAaKCa OIPEAeIISIeTCSI TOCYIapCTBEHHBIM
ctaHgapToM. [JaHHEIN 3Tan 3aBeplnaeTcs (UKcallMeil CBOMX OIMMOOK, BBICTABIICHUEM
CaMOOLIEHKHU U cllaueil KOHTPOJIbHOU paboThl YUUTEITIO.

I ypok
JlaHHBIN YpOK COOTBETCTBYET aHAJIM3Y KOHTPOJbHOM PabOThl B TPaauLIMOHHON
ITIKOJIe ¥ IIPOBOAUTCS TTOC]IE TIPOBEPKU KOHTPOJIBHOM PabOThl YIUTEIIEM.

3-ii aran. Jlokanu3anus MHIMBUIYAJIBHBIX 3aTpyaHeHuii (3—4 MuH)
OcHo6HOII Ueblo ITATIA SIBJISIETCS TTPOBEIEHNE YIaIIMMUCS pethIeKCMBHOTO aHATN3a
CBOEi1 KOHTPOJIbHOU paboThI. [J1s1 peain3aliuu 3Toil e HeoOX0auMO:
1) opraHn30BaTh MOCTAHOBKY YYaIIUMUCS LIEJIN CBOEI NEATETbHOCTH;
2) MOTMBUPOBATh YYAIIMXCS K COTIOCTABJICHUIO CBOMX PAOOT 110 3TAJIOHY ISt
CaMOTIPOBEPKH;
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3) opraHM30BaTh CONIOCTABICHHE PAOOT ITO STATOHY ISl CAMOIIPOBEPKH C 1IEITHIO:
a) OpraHM3alMy BBISIBJICHUS yJalIMMUCS MecTa 3aTPYIHEHMUS;
0) opraHu3alM BbISIBIEHUS YYallUMUCS MPUYUHBI 3aTPYAHEHUS
B) opraHM3aluu GUKCcAIIMK OTCYTCTBUS 3aTPYIHEHUI B XO[e PEIICHUS U
ero o00CHOBaHMSI.
VYyaryecst Ha 3TOM 3Talle CpaBHMBAIOT CBOE pellleHue ¢ 3TajoHoM. CpaBHEHUE
C 3TaJJIOHOM HEOOXOIMMO MJISI COOTHECEHUSI CBOEr0 pelleHUs] ¢ UCITOJIb3yeMbIMU CIO-
cobamu aeiictBuit. Kak oTMedanoch BEIIIE, 3TO CIIOCOOCTBYET (hDOPMUPOBAHUIO PEUH,
JIOTUYECKOTr0 MBILIJIEHUS, YMEHUIO KpUTEPUAJIbHO 000CHOBBIBAThH CBOIO TOUKY 3pEHUS.
JlaHHBII 3TAIl IPOBOIUTCS aHAIIOTUIHO COOTBETCTBYIOIIEMY 3TaITy YpoKa pediieK-
cuu. OTJIMYNTETbHON 0COOEHHOCTBIO JaHHOTO 3Talla SIBJISIETCS TO, YTO Ha 3TOM dTalle
aHAJIM3UPYeTCs MPaBUIILHOCTh CAMOIIPOBEPKH CBOEH paboThl. TakmM 00pa3om, Ha TaH-
HOM 3Tare TPeHUPYETCsl CIIOCOOHOCTh K 'PAMOTHOMY KOHTPOJIIO ¥ CAMOKOHTPOJTIO.

4-i sTan. ITocTanoBKa mem KOPPEKIUOHHOI AesiTeibHocTH (1 MuH)

OcHo6HOII Yeablo TAHHOTO dTara sIBJsieTcs MOCTAHOBKA YUalIUMUCS UHAUBUIYaJlb-
HBIX LIeJIell KOPPEKIIMOHHOM AesITeTbHOCTH.

[MockonbKy cnoco6 u MaaH paboThl Haa OMIMOKAMU YXe MOCTPOeH U OTpaboTaH
B aJITOPUTME UCTIPABJIEHUST OITMOOK Ha MPOTSDKEHUM HECKOJIbKUX JIET OOY4YeHUSsI, TO
aTarn MPOeKTUPOBAHUS CBOPAUYUBAETCS JO TTIOCTAHOBKM LS.

5-i1 atan. Koppekuus BbIsiBJIeHHBIX 3aTpyaHenuii (4—5 MuH)

OcHoBHOIl yeabl0o TAHHOTO 3Tama SIBSETCS MCIpPaBeHUE OLIMOOK C MOMOIIbIO
aJTOpUTMa, IIPUHATOTO B Kjacce, M C WCIOJBb30BAHMEM 3TAJIOHOB BBIICICHHBIX
CIIOCOOOB IEMCTBUIA.

15t peanmzaiiuy 3TOM eI Ha ypoKe HEOOXOIMMO

* JUISI yYaIMXcsl, JOMYCTUBIIMX OIITMOKMU:

1) opraHu3oBaTh UCIPaBJeHUE OLIMOOK C MOMOIIBIO C MOMOLIbIO AITOPUT-
Ma, IPUHITOTO B KJIacCce, M C MCIIOJIb30BAaHUEM 3TAJIOHOB BBIACICHHBIX
Coco00B IeNCTBUIA;

2) opraHM30BaTh CAMOIIPOBEPKY BHITTOJTHEHHBIX 3aJaHMIA;

* JUJIST yY9aIIuXxcsl, He JOTYCTUBIIIMX OITUOKM:

1) opraHM30BaTh BRIIIOJIHEHHE 3aIaHUIA 00JIee BEBICOKOTO YPOBHSI CIIOKHOCTH
10 M3yYaeMOoi TeMe WM 3aJaHuil TBOPYECKOro YPOBHS (TpeOYIOIINX MO-
CTPOCHHUSI HOBBEIX METOMIOB PEIIICHMST).

JlaHHBIN 3TaI MPOBOAMTCS aHAJIOTUYHO COOTBETCTBYIOIIEMY 3TaIly ypoka pecdiiek-
CUH. Y4JaIuecs, He TOIMYCTHUBIINE OIITNOOK, TIPOIOJIKAIOT BEITIOTHSTD 3aJaH1S TBOPUECKO-
IO YPOBHS WJIM YYacTBYIOT B KOMMYHUKAIIUU B IMO3MIIUSIX OpraHU3aTOpa, MTIOHMMAIOIIETO
Wy KpuThka. Ha maHHOM 3Tare nmpenrmouTUTeNTbHOM SIBJIsieTCs TpynmoBast (hoopmMa paboTHhI.

6-ii aTan. O00OIeHNne 3aTPyAHEHHIA BO BHelIHell peun (3—4 MUH)

OcHo6HOII Uyeabio 3Talla SIBISICTCS YCBOCHUE CIIOCOOOB IECTBUIA, BRI3BABIIMX 3a-
TPYOHEHME.

s peanmzaiiiyl 3TOi HeJIM HEOOXOIUMO:

1) opranu3oBath 00CYKIE€HNE TUITTOBBIX 3aTPyIHEHUIA;
2) opraHM30BaTh MepeUYrCcIeHIEe CITOCO0O0B IeICTBHI, KOTOPHIC BBI3BAJIN 3a-
TPYOIHCHUA.

Ha nanHoM aTamne meiecoobpa3Ho opraHM30BaTh KOMMYHUKATUBHOE B3aMMOIEH -
CTBHE C OTIOPOI Ha BepOaIbHYIO U 3HAKOBYIO (prkcammio. OTMETHUM, YTO €CJIU TTO3BOJISI-
€T BpeMsl, 11eJIeCO00pa3HO MPOrOBOPUTH (DOPMYITMPOBKHU CITOCOOOB NEHCTBUIA, KOTOPhIE
BBI3BAJIN 3aTPyTHECHUS.

7-ii aTan. CamocTosITeIbHAS PA00Ta C CAMONIPOBEPKOii o 3TajoHy (10—15 Mun)

OcHo6HOII yeavro ITATIa SIBIISICTCSI MHTEPUOPU3ALIMS CIIOCO00B ACHCTBU, BhI3BAaB-
KX 3aTPyOIHEHUS, MHIVBUAYaIbHas pedIIEKCUST TOCTUKCHMS 1SN, CO3TaHUe CUTYa-
LMK yCIIexa.
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15t peani3anivu 3TOM 11e7TM HEOOXOUMO, YTOOBI yJalIuecst, MOTYCTUBIIINE OO0~
KU B KOHTPOJIbHOI paboTe:

1) BBITIOJHUJIM CAMOCTOSITENIbHYIO PaboTy, aHAIOTUYHYIO KOHTPOJIUPYEMOK
paborte, BRIOMpAst TOJBLKO Te 33aHusl, B KOTOPBIX JIOITYIIEHbI OITUOKY;

2) MpOBEJIM CaMOIIPOBEPKY CBOUX PabOT MO FOTOBOMY 3TaJIOHY U 3aDUKCHUPO-
BaJIM 3HAKOBO PE3YJIbTATHI.

Yyaniuecsi, He JOTYCTUBIIINE OIITMOKY B KOHTPOJILHOI paboTe, BHITIOMHSIIOT CAMO-
MPOBEPKY 3alaHU1 TBOPUECKOTO YPOBHS 10 MPEATOKeHHOMY 00pa3ily WiIn 3TATOHY AJIs
CaMOIIPOBEPKHU.

PaboTa nmeet y3Kyio TUTIOBYIO HAMpPaBJIEHHOCTh U TIPENIIOIaraeT perieHnii 3ana-
HUI, aHAJIOTUIHBIX 3aJaHUsIM, TIpeiaraeMbiM B KOHTPOJIbHOM padote. Kaxmbrit yua-
LIUIACS, TOMYCTUBILINIA OIIMOKY MPU BBIIIOJHEHUM KOHTPOJbHOM paboThl, HA JaHHOM
aTare JoJKeH UMETh BO3MOXHOCTh MPOBEPUTH HACKOJIBKO OH Pa3o0pascsl B IpUIMHE
3TOI OUIMOKM U CBOIO CIIOCOOHOCTD pelllaTh 3alaHUs TAKOTO TUIA, HACKOJIBKO OH JO-
CTUT MTOCTaBJIeHHOM Tiepe1 coboit Ha ypoke 1ein. OTMETUM, UTO Ha JaHHOM 3Tarle, TakK-
Xe oOpallaeTcsl BHUMaHue Ha TTPoLieAypy IPaMOTHOTO KOHTPOJISI.

8-ii aTan. BximoueHue B cucremy 3HaHuii 1 noBTopenne (5—10 mun)
OcHo6HOII Yeabio 3Tana SIBISIETCS] BKIIOUEHUE UCTIOIb3yeMbIX CITOCOOOB ACUCTBUI
B CHCTEMY 3HaHUM, TOBTOPEHUE U 3aKPETUICHUE PaHEee U3YUYEHHOTO.
ITpu mosioXuTeaIbHOM pe3yJibTaTe MPEeAbIAYyIero 3Tana IS peaau3aluu 3Toi
LIeJI1 HE0OXOAMMO:
1) opraHn30BaTh BHITIOJTHEHUE 3aaHNIi, B KOTOPBIX PACCMATPUBAIOTCS CIIO-
COOBI ACTICTBUI, CBSI3aHHBIE C paHEe U3YYEHHBIMU U MEXKIY COOOIA;
2) OopraH130BaTh BHITIOJIHEHUE 3aJaHUI Ha MOATOTOBKY K U3YUYEHUIO CIIeIYI0-
IIUX TEM.
ITpu oTpullaTeIbHOM pe3yJbTaTe MPEbIAYIIEro 3Tana Heo0XOAMMO MOBTOPUTH
MpeAbIAYIINMHI 3Tar, BHITOJTHUB aHAJIOTUYHBIE 3aJaHMSI.

9-ii aTan. Pediekcusi neTeJIbHOCTH HA YPOKE KAXKIOT0 YYAIIErocs M KJacca B HeJIOM
OcHO6HOII Yeabio dTalla SIBIIETCS TIPOBEICHNE YIaIIUMHUCS pedIeKCMBHOTO aHa-
JI3a CBOEU NeATeIbHOCTH, IesITeTbHOCTH CBOEI TPYIITBI M OCO3HAHUE MEXaHU3Ma JIes -
TEJIbHOCTU I10 KOHTPOJIIO.
Jns peanmzaiiiyl 3TOi HeJI HEOOXOIUMO:
1) opraHn30BaTh IPOroBapUBaHNE MeXaHU3Ma JesITEIbHOCTH 110 KOHTPOJIIO;
2) opraHu3oBaTh pedIeKCHIO AeSITeIBHOCTU Ha YPOKE KaXKIOro yJyalllerocs 1
KJ1acca B IICJIOM;
3) 3aMKCcHpOBaTh CTENEHb COOTBETCTBMS IMOCTABICHHOM 1IEJI U Pe3ysIbTa-
TOB JESITEIbHOCTH;
4) opraHu30BaTh IIPOBEJCHME CAMOOLEHKM YYEHMKAMM [EATEIbHOCTH Ha
YPOKE;
5) opraHu30BaTh aHAJIU3, B XOI¢ KOTOPOTO yJallluecs ONpeaeIsioT, Tae 1 Mo-
yeMy OBLTH JOMYIIECHBI OIIMOKI, CIIOCOOBI MX UCIIPABIICHUS;
6) OpraH130BaTh MEPEUNCIICHYE CITOCOOOB AEHCTBHIA, BbI3BABILUX 3aTPYAHEHIE,
7) opraHu30BaTh pabOTY yJaIIMXCs 110 OMpPeaeICHUIO 3adaHM i 17151 CAaMOITO -
TOTOBKH (ZOMaIITHee 3aIaHe C 9JIeMEHTaMM BHIOOpa, TBOPUECTBA);
8) opraHn3oBaTh pabOTY yJalIUXCs TI0 OTIPEACIICHUIO LIeJieid TIoCenyolIeit
JIESITEIbHOCTH.
JlaHHbBII TAll MOXHO OPraHM30BaTh KaK B (POpME KOMMYHMKATHBHOTO B3aMO-
NENCTBYSI, TaK M OPTaHU30BaTh CAMOCTOSITEIILHYIO ACSITEIbHOCTD yIaIuXCsI.

336



Hnudopmanuonno-o0pa3osareiibHas Cpeaa, peatusyomas
CHCTEMHO-eATeJbHOCTHBII MOIXO0I

BaxXHbIM pecypcoM JOCTMXKEHUS YJallUMUCST pe3yJbTaToB 00pa30BaHUS B Kyp-
ce anreopbl «Yuych YUUThCS» 151 7—9 KJIacCOB SIBJISIETCSI CO3/aHue MH(OPMAIIMOHHO-
o0pa3oBaTeIbHOIA Cpebl, aIeKBaTHOM NEITeIbHOCTHOMY METOY OpTaHU3aluu 00pa3o-
BaTeILHOTO Ipollecca.

Hcxonst u3 ycmoBuii BOCIIPOU3BOIUMOCTH 6a30BOTO TIPOLIecca B CUCTEME JESITEb-
HOCTH «yIUTETb — YICHHNK», peaTn3alldsl TEXHOJIOTHH AeSITEIbHOCTHOTO MeToIa o0yJe-
HUS B IPAKTUYECKOM IIPETTOIaBaHNN 00ECTIEYMBAETCS CIEYIOIIe CUCTEMOM TNITAKTH -
YeCKUX IMPUHITUIIOB.

1) Ipunyun desmenvHocmu — 3aKJIIOYAETCS B TOM, YTO YUCHUK, ITOJTydast 3HAHUS
HE B TOTOBOM BHJI€, a TOOBIBAasI X CaM, OCO3HAET IPU 9TOM cofepKaHue U opMbI CBOEi
YJeOHOM AeTeIbHOCTH, IOHUMAaeT ¥ IPUHUMAET CUCTEMY ¢ HOPM, aKTUBHO YJaCTBYeT
B UX COBEPIIIEHCTBOBAHUM, UTO CIIOCOOCTBYET aKTUBHOMY YCIICHITHOMY (hOPMUPOBAHUIO
ero oOILEeKYIbTYPHBIX U AEATEIbHOCTHBIX CIOCOOHOCTEH, 001Iey4eOHbIX YMEHUIA.

2) Ilpunyun Henpepbvienocmu — O3HAYAET MPEEMCTBEHHOCTb MEXIY BCEMU CTyIIe-
HSIMU U 3TallaMy 0O0yJeHMs Ha YPOBHE TEXHOJOTUM, COACPKAHUS M METOIUK C YICTOM
BO3PACTHBIX TICUXOJIOTMYECKUX OCOOCHHOCTE! pa3BUTUS IETEH.

3) Ilpunyun yesocmrocmu — mpennosaaraeT (GopMUpPOBaHUE Y ydallluxcsi 0000-
IIEHHOTO CUCTEMHOTO MpEACTaBJeHUsI 0 Mupe (TIpupoje, obilecTse, caMoM cebde, co-
IIMOKYJIETYPHOM MUPE U MUPE NESTETHHOCTH, O POJIM M MECTe KaXoi HayK! B CUCTEME
Hayk, a Takxke posu UKT).

4) Ilpunyun munumakca — 3aKIIOYAETCS B CIEAYIONIEM: IIKOJIa TPEIOCTaBIIsIeT
KaXXJIOMY YYEHUKY BO3MOXKHOCTh OCBOCHHMS COICPXKAaHUS OOpa3oBaHMUS Ha «MaKCH-
MaJIbHOM» YPOBHE (OIIpeeIsieMOM 30HOM OJTMKaiIero pa3BUTHSI BO3PACTHOM TPYTITIHI)
1 00OECITeYMBaeT YCJIOBUSI JIJISI €T0 YCBOGHUST Ha YPOBHE COLIMAJIBHO O€301TaCHOTO «MU-
HUMYyMa» ((eaepaTbHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa).

5) Ilpunyun ncuxonoeuueckoli Komgopmuocmuy — TPEATIONATaeT CHITHE BCEX CTPeC-
coo0pazyoiux GakTopoB yueOHOTro mpoliiecca, CO3AaHue B IIKOJIE U Ha ypoKax 100po-
KenaTreIbHON aTMochephl, OPUEHTUPOBAHHONW HA peayiM3allvio UAeH Meqaroruku co-
TPYOIHUYECTBA, pa3BUTHE TUAIOTOBBIX (POPM OOIIICHMSI.

6) Ipunyun eapuamuenocmu — Tpeanoaraet GOpMUPOBAHUE Y YUAILMXCS CIIO-
COOHOCTEl K cUCTeMaTUYeCcKOMY TTepebopy BapMaHTOB U aleKBaTHOMY TIPUHSTHUIO pe-
IIEHW B CUTyaIlUSIX BEIOOpA.

7) Ilpunyun meopuecmea — o3Ha4aeT MAKCUMAaJIBHYIO OPMEHTAIINIO Ha TBOPUYECKOE
Hayajo B 00pa30BaTeIbHOM IPOIiecce, CO3MaHue YCIIOBUIA IS IPUOOPETEHUS yIallM -
Cs1 COOCTBEHHOTO OITBITa TBOPUYECKOM IeSITETEHOCTH.

®DenepanbHBII rocyIapcTBEHHBIN 00pa30oBaTe/IbHBIN CTaHAApT 0011Iero 00pa3oBa-
HUsI OPUEHTUPYET Ha CHCTEMHOE HcnoJb3oBanue cpeacts MKT g pemreHrss KOMMYHU -
KaTUBHBIX ¥ II03HABATE/IHHEIX 3a1a4 KaK HEOOXOIMMOE YCJIOBHE IIOATOTOBKH IITKOJTEHM -
KOB K XM3HHU B COBpPeMEHHOM MH(OPMAIIMTOHHOM OOIIEeCTBE.

Peanuzanusa B o6pa3oBaTebHOM TIpoliecce 1Mo MaTeMaTUKe TUAaKTUIeCKOW CH-
CTEMBI IeITeTbHOCTHOTO METOIa 00yUEHUSI CITOCOOCTBYET CO3IAHUIO B IITKOJIE TJIABHOTO
pecypca rnepexoa K mupokomy BHeapeHuo MK T-dopMupoBaHMIo y BceX Y4aCTHUKOB
00pa3oBaTeILHOTO TMpoliecca (Kak y4Jaliuxcs, TaK U YIUTeeil) TNIHOCTHBIX KauyecTB,
CTHJTSI MBIIIJICHUST Y TIOBEACHMSI, afeKBATHBIX TPEOOBAHUSIM XM3HU B MH(MOPMALIMOH-
HOM 00111ecTBe (Pa3BUTHE JOTUYECKOTO MBIIIJIEHUSI, CITOCOOHOCTU K CTPYKTYpUPOBa-
HUIO 3HAHWI, WX OpPTaHU3allMM W IIPEACTABICHUIO B 3HAKOBO-CHUMBOJIMYECKOM BHIIE,
OCBOEHHUE METOJIa MOJIEIMPOBaHUs, (HOPMUPOBAHNE YMEHWS TIOHUMATh U YETKO CJIEI0-
BaTh NPEAITUCAHUSM, TOTOBHOCTY K CAMOM3MEHEHUIO U CAMOPA3BUTHUIO U JIp.).

Kpowme Toro, cpencrsa oOyuyeHMs 1 METOIUYECKOTO OOeCIiedeH!sI B Kypce mMarte-
MAaTUKU «YUyCh YUUTHCS» MOOYKIAIOT IIKOJILHUKOB U YIUTENIE OBJIafeBaTh KOMITbIO-
TepHBIMU TEXHOJIOTUSIMHU, IIOCKOJIBKY VX MCITOIb30BaHKE PEaIbHO IIOMOTAET COKPATUTh
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BpeMsI Ha TOATOTOBKY YPOKOB, TUATHOCTUKY PE3YJIBTATOB O0OYUYEHUSI, a [NIABHOE — MHO-
TOKpaTHO YJIy4yllIaeT KayecTBO 0Opa30BaTeIbHOTO MpOliecca U €ro pe3yabTaTUBHOCTD
(371eKTpOHHBIE TPEHUHTH /IS yYalllUXCsl, DJIEKTPOHHbIE CLIEHAPUU YPOKOB C UCIOJIb30-
BaHUEM IIU(POBBIX CPEACTB O0YUCHUS, SNEKTPOHHbBIE CPEACTBA TUATHOCTUKYU PE3YJIb-
TaTOB OOyYEHUS U 1Ip.)

Hrak, cucrema MuaakTUYECKUX MPUHITUTIOB NESITEIbHOCTHOTO METoAa OOyYeHUsI,
TOCTPOEHHAsT HA OCHOBE METOIOJIOTMYECKOM BEpCUY CUCTEMHO-ESITETbHOCTHOTO MOAXO0-
J1a, TO3BOJISIET CO3AATh ITPU paboTe MO KypCy alre0phl «YUych YUYUThCS» U 7—9 KJ1acCcoB
MHGOPMALIMOHHO-00Pa30BaTeNIbHYIO Cpely, aAeKBaTHYIO pealu3al eIUHOro y4yeOHO-
BOCIUTATEIBHOIO U 310pPOBbeCOEepEeraroliero npolecca AesiTeIbHOCTHOTO TUTIA.

JlocTiKeHne pe3yJIbTaToB 0CBOEHHSI OCHOBHOI 00pa3oBarebHOil mporpammbl ®TOC

Joctmxkenne npeameTHbix pe3yiasratoB OOII B Kypce «Yuych yynTbes»

YuebHoe conepkaHue 110 BCEM BbIIEICHHBIM COAEPKaTeIbHO-METOANYECKUM JIU -
HUSIM TIOJTHOCTBIO 00€CTieurBaeT BHITIOJIHEHUE TPEOOBAHUI K MPEJAMETHBIM Pe3ysibTa-
taM PI'OC ocHOBHOTO 001Iero 0opa3oBaHKs pa3neioB «MaTteMaTuKa. Ajreopa» mpe-
MeTHOI obactu «MareMaTuka U HiHGOpMaTUKa», a UMEHHO:

1) aunusa modeauposanus HampaBjicHa Ha (pOpMUPOBAHUE CIACAYIONINX IIPEIMET-
HBIX pe3yJIbTaToOB: (DOPMUPOBAHME MPEICTABIEHUI 0 MaTeMaTUKe KaK O METO/Ie ITO3Ha-
HUSI AeHCTBUTEIIFHOCTH, TTO3BOJISIONIEM OIMMCHIBATH M U3y4YaTh peabHbIe TIPOIECCH 1
SIBJICHUSI; pa3BUTHE YMEHU TPUMEHSTh U3YYeHHbBIC TTOHSITHUS, PE3YJIBTAaThl, METOMBI IS
peleHus 3a1ad MpakKTUIeCKOTo XapakTepa 1 3a1ad U3 CMEXHBIX TUCIUTIINH C UCTIONb-
30BaHUEM IIPU HEOOXOAMMOCTH CIIPABOYHBIX MATEPHAJIOB, KOMITBIOTEPA, IIOJIH30BAThCS
OLIEHKOM ¥ MPUKUIKOM MPY MPAKTUIECKUX pacyérax;

2) A0euueckas aunuA HaTipaBlieHa Ha (DOPMHUPOBAHKE CIICAYIOIINX IIPEIMETHBIX pe-
3yJIbTaTOB; Pa3BUTUE YMEHUI paboTaTh C y4eOHBIM MaTeMAaTUYECKUM TEKCTOM, TOYHO U
TPaMOTHO BbIpaxaTh CBOM MBICIY C TIPUMEHEHUEM MaTeMaTU4eCKO TEPMUHOJIOTUYU 1
CUMBOJIMKH, IIPOBOIUTD JIOTUYECKUE OOOCHOBAHMS, JOKA3aTEILCTBA MaTEMAaTUYECKUX
YTBEPXIEHU;

3) uucaoeas aunus HamipaBicHa Ha GOPMUPOBAHUE CICIYIOIINX IIPEIMETHBIX pe-
3yJIbTaTOB; Pa3BUTHE MPENCTABICHUI O YKCIe M YUCIOBBIX CUCTeMaX OT HaTypabHbIX
JIO TEeMCTBUTEIBHBIX YKCEIT; OBJIAJCHNEC HaBbIKAMU YCTHBIX, TUCBMEHHBIX, MTHCTPYMEH-
TaJIbHBIX 6blMUCACHUIL,

4) ancebpauneckasn aunua HarpapjieHa Ha (POPMUPOBAHUE CIEIYIOLIMX MPeIMeET-
HBIX pe3yJIBTaTOB: OBJIAICHINE CUMBOJIBHBIM SI3BIKOM aJIre0phl, IPUEMAMU BHITIOTHEHUS
TOXIECTBEHHBIX IIPe00pa30BaHUii BhIpaXXEHU, pellleHUsT ypaBHEHUI, CUCTEM YpaBHe-
HUIA, HEPaBeHCTB U CHCTEM HEPaBEHCTB, YMCHMS MOACIMPOBATh peabHbIC CUTYyallnn
Ha S3bIKe aJare0phl, MCCIeN0BaTh IMIOCTPOCHHBIE MOIEIU C UCIIOJb30BaHMEM arIapaTa
anreOpbl, THTEPIIPETUPOBATH MTOJYUYEHHbBIN PE3yIbTaT;

5) ynrxuuonaavnasn aunua HarpanieHa Ha HOPMUPOBAHMUE CIICIYIOIIUX MPEIMET-
HBIX pe3yJIbTaTOB: OBJIaZIcHNE CUCTEMOM (DYHKIIMOHAJIBHBIX IIOHITUI, pa3BUTHE YMEHUS
WCITOIb30BaTh (DYHKIIMOHATBLHO-TpapUIecKre MPeaCTaBICHUS IUISI PEIICHUST pas3iid-
HBIX MaTeMaTUUYECKUX 3a11ay, IJIs1 ONMCaHMS Y aHAJIN3a PeaIbHbIX 3aBUCUMOCTEIA;

6) Aunus anaausa TaHHBIX HaMpaBieHa Ha (DOPMUPOBAHUE CAEIYIOIIMX IIPEIAMET-
HBIX pe3YyJIbTaTOB: OBJAaICHUE TPOCTEHIINMU CIIOCOOAMM MPEICTaBICHUs M aHaau3a
CTAaTUCTMYECKUX JaHHBIX; (POPMUPOBAHUE TIPENCTABICHN O CTATUCTUIECKUX 3aKOHO-
MEPHOCTSIX B PeaIbHOM MHUpPE M O PA3IMYHBIX CIIOCO0AX MX M3YYEHUSI, O IIPOCTEUIIINX
BEPOSITHOCTHBIX MOJIEJISIX; pa3BUTHE YMEHUI M3BJeKaTh MH(MOPMAIIUIO, TIPEICTaBICH -
HYIO B TabiMIIaX, Ha AuarpamMmax, rpadmkax, OIMMCHIBaTh U aHAIM3NUPOBATh MACCHUBEI
YU CJIOBBIX JAaHHBIX C ITOMOIIbIO MOAXOISIINX CTATUCTUYECKUX XapaKTePUCTUK, UCITOJIb-
30BaTh NMTOHWMaHUE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOIIWX SIBJICHUU TIPU TPUHITUN
pELLIECHUIA.
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Joctmkenne tmaHOCTHBIX pe3yiabratoB OOII B Kypce «Yaych yuuThCs»

DenepaibHbIil TOCYIapCTBEHHbINM 00pa30BaTeIbHbIIA CTAaHAAPT OCHOBHOIO O0l1Ie-
ro 00pa3oBaHUS YCTaHABIUBACT CACIYIOIINE TPeOOBAHMS K JIMIYHOCTHBIM Pe3ybTaTaM
o0pazoBaHMUsI.

1. Bocnumarnue poccuiickoil 2paxcOanckol uOeHMuMHOCHU: NAMPUOMU3MA, OCHO8
Ky1bmypHo2o Hacaedus Hapodoe Poccuu u uenosewecmea, yceoenue eyManucmu4eckux u
OJeMOKpamu1ecKux yeHHOCMHbBIX OpueHmauuil, 60CRUMaHue 4yeCcmea 0meencrmeeHHoCu.

C 3TOi1 eNTbI0 TEKCTHI 3aJaHNil B Y4eOHUKAX ITOTPYKAOT YYeHUKA B MUP POCCHII-
CKOW JIECTBUTETEHOCTH (MMEHA IMepCOHaXKel TEKCTOBBIX 3a/1au, ONTMCaHHbIE B HUX CH-
TyalluM U T.A.), HECYT B ce0e T'yMaHUCTUYECKUIA MMOTEHIIMAJl CO3UIaHUs U J00pa.

Pa3HooOpa3Hbie 3amaHusI BBIYMCIMTEIBHOIO M MCCIIEAOBATEIbLCKOIO XapakTepa
MOTYT CTaTh IIOBOJOM JIJISI pa3BOpauMBaHMUs BHEYPOUYHOI ITPOESKTHOM pabOThI ydallnX-
Cs1, HAaIIpaBJICHHOM Ha UX OoJiee N1y6oKoe 3HAKOMCTBO C OCHOBaMU KYJIBTYPHOTO HacJje-
nust HaponoB Poccuu u yenoBeuecTna.

s peanu3alyy JaHHBIX IIPOEKTOB MOXKHO OpPraHM30BaTh CaMOCTOSITEIbHYIO
paboTy ydainmuxcs ¢ MHGOpMalLueil: OHM MOTYT I10/Ib30BaThCSl CIIPABOYHOM M XYI0XKe-
CTBEHHOU JUTEPaTypOil, SHIIMKIONEANSIMU, SJICKTPOHHBIMU O0pa30BaTeIbBHBIMUA PE-
cypcamu. TakuM 00pa3oM, y yJaIlIllXcsl pa3BUBAcTCS MHTEpEC K MCTOPUU MO3HAHMS,
JOCTVDKEHUSIMU POCCUMCKOM MaTeMaTUYECKOM IITKOJIBI, BOCIIUTEIBAETCS YYBCTBO TOP-
JIOCTH 3a CBOIO CTPaHy.

Hcronp30BaHre TEXHOJOTMW M CUCTEMBI TUAAKTUYECKUX TPUHIIATIOB JeATEIb-
HOCTHOTO MeTo/la OO0y4eHHsI B XOjie 00pa3oBaTeJIbHOTO Mpoliecca Mo Kypey aareophbl
«Yuych yuutbcs» s 7—9 KiaaccoB (pOpMUPYIOT Y yYallluxcsl [eMOKpaTUIECKre 1IeH-
HOCTHBIC OPMEHTALIMY U aJIcKBaTHBIC UM JIMYHOCTHBIC Ka4eCTBa: TIOHUMaHNE BO3MOX-
HOCTU pa3HbIX TOYEK 3PEHMUSI, CIIOCOOHOCTh K MX COIIACOBAHMIO Ha OCHOBE BhIPaboO-
TAHHBIX KPUTEPUEB, YMEHME TOYHO BbIpAXaTh CBOM MBIC/IM, apTyMEHTUPOBATh CBOIO
MO3ULINIO, CJIEIOBATh COIJIACOBAHHBIM IIpaBUIAM U Jp.

2. Dopmuposanue 0meencmMeeHH020 OMHOUEHUA K YHEHUIO, 20MOGHOCHU U CNOCO0-
HOCMU 00Y4AIOWUXCA K CAMOPA3GUMUIO U CAMO00PA306aHUI0 HA OCHOGE MOMUBAUUL K 00y~
YeHUI0 U NO3HAHUIO, OCO3HAHHOMY GbLOOPY U NOCMpoeHulo daavHeliuwiel UHOUBUOYAALHOU
mpaexmopuu 00pa3o6anus na 6ase opueHmMuUPoOsKU 8 mupe npogeccuil u npogheccuoHaIbHbIX
npednovwmenuii, ¢ y4€nom yCmou4ugbLx NO3HABAMEAbHBIX UHMEPECO8, A MAKI}ce HA 0CHO8E
dopmuposanus ysaxcumeabHozo omHOUeHUS K MPYOy, PA36UMUS ONbIMA YHACMUSA 8 CO-
UUAABLHO 3HAYMUMOM mpYyoe.

151 pa3BUTHSA Y yUaITUXCsl OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH 1
CIOCOOHOCTU K CaMOPa3BUTHUIO U cCaMOOOpa30BaHMIO HA OCHOBE MOTUMBAIIUM K O0yYe-
HUIO U MO3HAHUIO B Kypce alreOpbl «YUych YUYUThCS» ISl 7—9 KJIacCOB UCIOJIb3YeTCs
METOHOJIOTMYECKN O0OCHOBAHHBIN MEXaHU3M «HAIO» — «XOUy» — «MOTY».

[Ipexne Bcero, mMpuMeHEHUE TEXHOJIOTUHU IESITEIbHOCTHOIO METOa O0YUIeHUSI T10-
CJIEIOBATEbHO U ITO3TAITHO (hOPMUPYET Y YUSHUKA MTOHUMaHKEe HOPMBI y4eHUS (TO eCTh
TOTO, «4TO MHE HAJIO JeaTh» KaK ydeHUKY). C 3TOi1 LIeJIbI0 B Kypce MaTeMaTHKH « YIyCh
YUHUTBCST» UCIOJIB3YeTCSI HOpMa YIeOHO IeaTeIbHOCTH, IIOCTPOCHHAS B OOIIEH TCOpUHr
nesitenbHOCTH (I T1. LllenpoBunikuii, O. C. AHUCUMOB U JIp.) ¥ afanTUPOBaHHAasI K 00-
pa3oBaTeIbHOMY TIPOIIECCY TS yUaluxcst 5—9 Kj1accos.

OnHoBpeMeHHO ISt (hOPMHUPOBAHUS Yy Y4YallUXCS BHYTPEHHEU ITOTPEOHOCTH
BKJIIOYEHUS B YUEOHYIO AESITEIbHOCTD («51 3TO X0UY») B KJIACCE CO3[aeTCs TCUXOJIOTU-
yecku KoMdopTHas oO0pa3oBaTeiibHas cpeda, Ie yYeHUK He OOUTCS BbICKA3aThb CBOE
MHEHUE, TIe ero TpyAoIodne, cTapaHue, OTBETCTBEHHOE OTHOLIEHHKE K JeTy BCTpevyaeT
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IOOpOKeIaTeIbHYIO OIS PKKY, TIIe OH IIPUOOpeTaeT HO3UTUBHBIN OITBIT ITePEKUBAHUS
CUTYaLlMHU yCIieXa, a C APYTOf CTOPOHBI — OOECIIEYMBAETCA BO3MOXKHOCTD €TI0 Pa3BUTUSA
B COOCTBEHHOM TeMII€ Ha YPOBHE CBOETO BO3MOXKHOTO MaKCUMyMa («sI 3TO MOTY>»).

TexHoMOrMYECKM 3TO OOecTieunBaeTCs peaausalueil B ydaeOHOM Ipoliecce 1o Ma-
TeMaTHKE IesSITeJIbHOCTHOIO MeTofda OOyUeHHUsI U COOTBETCTBYIOIICH CHCTeMBbI TMIAK-
TUYECKUX TIPUHIUTIOB (TTPUHIIUIIOB TICUXOJIOTUYECKOM KOM(MOPTHOCTH, MUHUMAKCA,
BapUaTUBHOCTH, ACSITEIbHOCTU, HETIPEPHIBHOCTH).

Kpome Toro, cozgaHmIo ICUXOJIOTHYECKA KOMMOPTHOM 00pa30BaTEILHOM CPEIbl
CMOCOOCTBYET colepKaHue 3aJaHuil, KOTOpoe MOoJ00paHO TaK, YTOObI MOAAEPKUBATh
Y yJaIuxcsl MHTEpeC K 3aHSITUAM MaTeMaTHUKON M XeJlaHWe BKIIIOYATHhCS B YICOHBIN
MPOIIECC TI0O MaTeMaTUKE B 30HE CBOETO OJIMKAWIIIETO pa3BUTHSI.

C 3TOii 11eJIbIO MCITOIB3YIOTCS CASAYIOIIMe TTeAarorndecKue MprueMabl.

1) BximroueHue B yaeOHOE comepKaHNe 3adaHuid, BEITOJTHEHE KOTOPHIX BBI3HI-
BaeT y yyalluxcs MHTEPeC U JaeT MOJOXKUTENbHbIN SMOLIMOHATBHBIN 3apsia.
B 7—9 kiaccax 310 3agaHKsI Ha IIOMCK 3aKOHOMEPHOCTEM, COPeBHOBAHMS,
pelieHre 3aHMMaTeIbHbBIX 3a/1a4 U T. 1.

2) MHorogyHKIIMOHAIbHAsI 1LieJIeBast HalpaBJIeHHOCTD 3aJaHuiA, TTIO3BOJISTIONIAs
B OJTHOM 33TJaHUW TPEHUPOBATH TOCTATOYHO OOJIBIILYIO FPYITITY CHOCOOHOCTEH,
YTO CHIKAET HArpy3Ky Ha JAeTel U CYIleCTBEHHO SKOHOMUT Yy4eOHOE BpeMsl.

3) BxurtoueHne B Kypc pa3HOYPOBHEBBIX 3aaHUI, IIO3BOJISTIOIINX CO3IaBaTh
CUTYalIMIO yCITeXa TS yYalluXcs pa3HOTO YPOBHS TTOITOTOBKM.

Hcronp3oBaHue MepeYrCAeHHBIX MPUEMOB CIIOCOOCTBYET Pa3BUTHIO Y YJallluX-
Cs1 MOTUBOB Y4eOHOM eITeIbHOCTU U (POPMHUPOBAHUIO TMYHOCTHOTO CMBICIIA YUEHMS.
ITo Mepe ocBOeHMST HOPMBI YIEOHOM NeTebHOCTH, TOHMMAaHMS U TIPUHSATHS Ha JTUY-
HOCTHO 3HAYMMOM YPOBHE COIIMAJIBEHON POJIN «yIeHUKA» BHEIITHIE MOTHUBBI CMEHSIIOTCSI
BHYTPEHHUMU U TEM CaMbIM CO3[alOTCs YCJIOBUS 17151 DOPMUPOBAHUS Y HUX YCTONYM -
BOI1 y4eOHO-TTO3HABATEIPHO MOTUBAIIMHA X TOTOBHOCTH K CAMOPAa3BUTHIO.

st opMHUpoOBaHUST y ydalIUXCs TOTOBHOCTH M CIIOCOOHOCTH K TIOCTPOECHUIO
JaJibHeMIIel MHANBUIYATbHON TpaeKTOPUU 00pa30oBaHUs B Kypce MpeajiaraeTcsl 3Ha-
YUTETHHOE YK CIIO PAa3HOYPOBHEBBIX 33IaHUI OT 00513aTEJILHOTO TSI BCEX MUHUMYMa 110
ypoBHs Becepoccuiickux oaMmIivaz IKoJbHUKOB. TakuM 00pa3om, co31at0Tcsl yCIOBUS
IUIST aIeKBaTHOTO OIIPEIeICHUST yJaIllMMUCS YPOBHSI CBOEM MaTeMaTW4YeCKOI IOITro-
TOBKH, CBOMX MHTEPECOB U BO3MOXKHOCTEM, YTO TTIOMOXET UM OCO3HAaHHO BBIOPATh COO-
CTBEHHBIE TTPODECCUOHAIBHBIC MTPEIITOYTCHMSI.

3. Dopmuposanue yea0CMHO20 MUPOBO33PEHUSL, COOMBEMCMBYIOU,e20 COBPEMEHHOMY
YPOGHIO pa3eumus HayKu u 00uwecmeeHHoll NPAKmuKu, yMUmoléaoue20 CouudibHoe, Kyio-
mypHoe, A3bIK060€e, OYX08HOE MHO2000pasue cO6PEMEHHO20 Mupa.

MexaHn3MoM (OPMHUPOBAHUS ILIEJIOCTHOTO TIPEACTABICHUS 0 Mupe (TIpupome —
0011IeCTBE — caMOM ce0e) B Kypce ajireOpbl «YUyCh YUIUTHCSI» i1 7—9 KJI1aCcCOB SIBIISIET-
cs IUAAKTUIeCKUIA ITPUHIINII IISJIOCTHOCTH, B COOTBETCTBUY C KOTOPHIM B TAHHOM KYp-
Ce pacKpbIBaeTCs MPOUCXOXIACHUE MaTeMaTUUYEeCKUX IMMOHSATUH, UX CBS3b C PeaIbHbIMU
mpobJeMaMK OKPYKaIOLIEro MUpPa, MECTO U POJIb MATEMATUKHU B CUCTEME 3HAHUIA.

DTOMY CITOCOOCTBYET, TPEXAe BCEro, BKIIOUEHME YyJallluXcs Ha BCeX YpoKax
B CAMOCTOSITE/IBHYIO YY€OHYIO IeSITEIbHOCTh 10 KOHCTPYMPOBAHUIO HOBBIX ITOHITUI 1
CITOCOOOB JAEHCTBHS, UYTO TTO3BOJISIET KAXKIOMY YICHUKY B COOCTBEHHOM OITBITE TIPOMTH
IIyTh POXICHUS MaTeMaTUYECKUX 3HAHUI, 0CO3HATh UX HEOOXOIMMOCTh ¥ 3HAYUMOCTb,
CBA3b C XKU3HDIO, IPAKTUKOM, APYrMMU 001aCTAMU NTO3HAHMUS.

151 peanu3aliy 3TOM LU, C OMHOW CTOPOHBI, y4eOHOE COAepXaHMe IO BCeM
TeMaM Kypca aZalnTHPOBaHO IJISI CUCTEMHON pealM3alliy IesITeIbHOCTHOIO METoda
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00ydJeHUsI, a ¢ IPyroit, — B y4eOHOE coAep:KaHNe PETYISIPHO BKITIOYAIOTCS 3a0a9M IIPH-
KJIaIHOI HallpaBJEHHOCTH, KaK 3ada4M C XKUTSHCKMMU CUTYalIUSIMU, TaK U 3aJ1a4u, BO3-
HUKAIOIINE B IPYIUX 00JIACTSIX 3HAHUS, HAIIpUMEp, B OMojiornu, reorpadun, Gpusuke,
JIMHTBUCTHKE.

ITomoGHBIe 3agaHMsI MOTYT CTaTh HAYaJIOM OpTaHU3allMi BHEYPOUHOM IIPOEKTHOIM
paboTHI yIammxcs (KaK MHIUBUAYATIbHOM, TaK W TPYIIIIOBO#) C MCIIOJIB30BAaHNEM CITpa-
BOYHOM JIUTEpaTyphl U 3JIEKTPOHHBIX 00pa30BaTeIbHbBIX PECYPCOB.

4. Dopmuposanue 0CO3HAHH020, YBANCUMEAbHO20 U 000POICEAAMEAbHO20 OMHOWEHUA
K UHOMY MHEHUI0, 20MOGHOCMIU U CNOCOOHOCMU 8ecmiu 0UAL02 ¢ Opy2umu A100bmMu U docmu-
2ambv 8 HEM 63AUMONOHUMAHUA.

DopMHUPOBaHKE Y YIAIINXCS OCO3HAHHOTO YBaXXUTEJIBHOTO M JOOPOXeIaTeIbHO-
IO OTHOILIEHUS] K MTHOMY MHEHUIO B Kypce aJireophl «YUych YYUThCSI» 151 7—9 Ki1accoB
TEXHOJIOTUICCKU 00eCTICUNMBACTCSI CHCTEMHBIM UCITIOJIb30BaHNEM ACSATEILHOCTHOTO Me-
Toda o0y4yeHus . Tak, MpU U3ydeHUU 1000 TeMbI Kypca Ha 3Tarne NpoOHOro y4eOHOro
nerictBus (2 aTan ypokoB B T/IM) ydaruecs: BBICKa3bIBalOT CBOM BEpCUM OTBETOB, Ha
aTarne MpOeKTUPOBAHUSI HOBOTO CITOC00a ACUCTBUS U peau3aluu poekTa (4—>5 stamnbl
ypokoB B T/IM) — mpeniaraioT CBOU CIIOCOOBI PEIICHUST BOZHUKIIEH ITPOOJIEMbI, BbI-
JIBUTAIOT CBOM TUITOTE3BI. [1p1 3TOM OHU He 3HAIOT 3apaHee, KTO M3 HUX IIPaB, IO3TOMY
Y HUX BbIpabaThIBaeTCsl HABBIK OCO3HAHHOTO YBaXKUTEJIBHOTO U J0OPOXKeJIaTeIbHOTO OT-
HOIIICHUS K KaXIOM BepCUH, KaK BOBMOXXHOMY BEpHOMY BapHaHTY.

OIBIT TOJIYYEHUsI COTJIACOBAHHOTO BapMaHTa Ha KaXXIOM YPOKE BOCITMTHIBACT
Y YYaIIMXCS TOTOBHOCTD M CITOCOOHOCTD BECTU TUAJIOT C APYTUMU JTIIOABMU U JOCTUTATh
B HEM B3aMMOITIOHUMAHMSI.

5. Oceoenue couuaabHvIX HOPM, NPasuL No6edeHUs, poaeli U opm COUUAILHOU HCUIHU
6 epynnax u coobuecmeax.

B xypce anredpsl «Yuych yuuThesi» 1151 7—9 KiaccoB dopMupyeTcs cucteMa HOpM
BBITIOJTHEHUSI YUEOHBIX AEUCTBUIA IO MaTeMaTUKe, KOTOpble 3aUKCUpOBaHbI B (hopMe
3TAJIOHOB K KaXXJIOMY YPOKY.

DTaNoHbI CTPOSIT CaMM yJalllliecsl B X0Je COOCTBEHHOMN YUeOHOIi AesTeIbHOCTH,
YTO pa3BUBAaET Y HUX OITBIT y4acTHsI B COLIMATLHO 3HAYMMOM TpYJIe U BhIpabaThIBaeT yBa-
KUTEJIbHOE OTHOIIIEHHE K TPYIY.

C npyroii CTOPOHBI, 3TATOHBI MMPEACTABISIOT CO00I OOIIYIO COTTIACOBAHHYIO MO3M-
LU0 YYaIlUXcsl O TIpaBujiaX, HOpMax BBITIOJTHEHUST MaTeMaTUIeCKUX TTpeo0pa3oBaHUi,
MO3TOMY UX MOXHO pPaccMaTpUBaTh KakK CUCTEMY IMOCTPOCHHBIX CAMUMU YUalTUMUCS
KPUTEPUEB, CBOEOOPA3HBIM «CBOJ MaTeMaTUIECKMX 3aKOHOB», KOTOPBIMU OHU TOJIb3Y-
10TCS1 1St 0O0CHOBaHUS MPABUILHOCTHU CBOEH MO3UIINH, BBISIBIEHUS TPUUMH OTKIIOHE-
HUS CBOMX JICMCTBUIM OT YCTAHOBJICHHBIX UMM XK€ CAMMMM HOPM, a TaKXKe JJIs1 KOPPeK-
LMY, KOHTPOJISI U OIIEHKY BBHITIOJTHEHHBIX YYeOHBIX IEWCTBUIA IO MaTeMaThKe.

CTpyKTYpMpOBaHHOCTb MAaTEeMaTMYeCKOro 3HaHUs TIoMOraeT c(hOpMHUPOBATh
Y yYalimxcs Ipyv CUCTEMHOM MCITOTb30BaHU U IEITETbHOCTHOTO METOA OOYIEeHUST OTTBIT
MPaBOBOT0, OTBETCTBEHHOTO MOBEJACHUS, MOAYMHEHUSI CBOUX NEHCTBUN OOIIETPUHSI-
THIM HOpMaM.

ITockonbKy U3ydeHre MaTeMaTUIeCKHUX CTPYKTYP BeleT K 00pa30BaHUIO afeKBar-
HBIX UM YMCTBEHHBIX CTPYKTYpP, COCTABJISIOIIUX OCHOBY U MEXaHU3Mbl MBIIIJICHUS 1
noBeneHus yeaoBeka BoooOiie (K. [Tuaxe), To oBlageHre MHCTPYMEHTapUEeM KPpUTEPH -
QJIbHOM OLIEHKU BBITIOJHSEMbIX YU4eOHBIX NIEMCTBUIA IO MaTeMaTUKe MTO3BOJISET yyallie-
MycsI Ha KaXJIOM ypOKe, TP CAMOKOHTPOJIE U pehJIEKCUU COOCTBEHHBIX YUEOHBIX Jeii-
CTBUI Ha OCHOBE 3TAJIOHOB, BbIPA0ATHIBATb OTBETCTBEHHOE OTHOIIIEHUE K BHITIOJHEHUIO
1 CaMOOIIEHKE He TOJIBKO MaTeMaTHUeCKUX JeMCTBUIA, HO M JTIOOBIX IEHCTBUI Ha OCHOBE
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HPaBCTBEHHbBIX U COLIMAJIbHBIX HOPM, TTpaBWJI MOBeAEHUS, poJieil U popM collaibHOKI
JKM3HM B TPYMIIaX U COOOIIeCTBaX KaK B XKM3HEHHOM MpaKTUKeE, TaK U B 000K Tpymo-
BOH IE€SITEJIbHOCTU.

6. Pazeumue MOpaivbH020 CO3HAHUA U KOMNEMEHMHOCMU 6 peuleHUu MOPAAbHbIX
npobaem Ha 0CHOBE AUMHOCMHO20 6bl00pA, hopmuposanue HPaGCMEEHHbIX HYECME U HPAG-
CMBEeHH020 N0BeOeHUs, OCO3HAHHO20 U OMBENICINGEHH020 OMHOUEHUsL K COOCMBEHHBIM NO-
cmynkam.

OCOOeHHOCTBIO pEIIeHUs JaHHBIX 337a4 B Kypce ajireOpbl «YUyCh YUUTHCS» TSI
7—9 KyaccoB gBJSIETCS TO, YTO CUCTEMATUYECKOE BKJIIOYEHME yJalluxcs B YYeOHYIO
JeTeJIbHOCTh Ha OCHOBE NIEITeIbHOCTHOTO METOa O0YYEHUS MPUAAET ITOMY MPOLIECCY
Oosiee rIyOOKHUi1 M IMYHOCTHBIM XapakTep.

[MpobGneMHble cUTyallMM HPAaBCTBEHHO-3TUUYECKOTO XapakTepa, KOTOpble HEeU3-
0EXHO BO3HUKAIOT Y YYalllMXCS B COBMECTHOW y4eOHOU NEATETbHOCTH O CO3IaHUI0
CUCTEMBI MaTeMAaTUYECKUX 3HAHUIA, SIBJISTIOTCSI CBOEOOPA3HBIMU MOEIISIMU PEeaTbHbBIX
XXKW3HEHHBIX MTPOOJeM, CBI3aHHBIX C HOpMaMU MOBEAEHUS U HPaBCTBEHHOCTH, OTHO-
IIeHUH ApYyT ¢ ApyroM. TakuM 0Opa3oM, yIUTEIb MOJYyYaeT BO3MOXKHOCTD B CBSI3U C I10-
CTaBJICHHBIMU B UX COBMECTHOMN JAESITEIbHOCTH, a MOTOMY aKTyaJIbHbIMU U JIUYHOCTHO
3HAYMMBIMU [IJISI HUX CUTYallUsSIMU OPTaHU30BaTh Ha YpPOKe WA BO BHEYPOUHOU Jesi-
TEJIBHOCTA BO BTOPOU TOJIOBUHE JHSI OCO3HAHWE M MIPUHATHE KaK JTUYHOUN IIEHHOCTU
KaTeropuil MOPSIOYHOCTY U TIPABIUBOCTU, TEPTIUMOCTH U BEJIUKOMYIINSI, BEXIIMBOCTH
U yBaXEHUS, TOMOYb UM BBIPA0OTATh TOOPOXEIATEIBHOCTD U OT3bIBYMBOCTD, KYJIBTYp-
HbI€ CITOCOOBI OOIIEHUST U HPABCTBEHHOI'O TTOBEACHMS.

7. Dopmuposanue KOMMYHUKAMUBHOU KOMNEMEHMHOcCmu 6 o0ueHuu u compyo-
HuYecmee CO CEepCIMHUKAMU U 63POCAbIMU 6 Hpouecce 00paA306amMeavHoll, y4eOHo-
ucc1e006amenbCKoil, Mmeop4uecKoil u opy2ux eudos oessmeabHoCmu.

C sTOol 1IeIbI0 B JaHHOM Kypce IIpeaycMOTpeHa paboTra B Imapax, IpyIliax, Co-
BMECTHAsI MCCIIeI0BaTeIbCKasA M MPOeKTHAs paboTa (B TOM YHCiIEe, U BO BHEYPOUHOI
JeSITEIbHOCTH), KOTOpasi CTPOUTCSI HA OCHOBE HOPM KOMMYHUKATUBHOTO B3aMMOJIEH -
CTBUSI U TIPEATIOJIaraeT, B YaCTHOCTH, OCBOEHME KaXXIbIM YYeHMKOM KOMMYHUKATHUBHBIX
MO3UIIMI «aBTOPa», «[IOHUMAIOIIEr0», «<KPUTUKA», «apOUTpa».

Peanuzanust nessTeIbHOCTHOIO METOHAa OOYYEHUS IT03BOJISIET CHOPMUPOBATH
Y yJammxcs He TOJbKO IIEPBUYHBII OMBIT BBIXOIA M3 CITOPHBIX CUTYaIlrii, HO I 3HAaHUE
00111eTO CIIoco0a AeMCTBUI B CUTyallnM KOHMINKTA, a TAKKE OITBIT YCIIEITHOTO M OCO-
3HAHHOTO TTPUMEHEHUS ITOTO CII0co0a, B pe3yJIbTaTe KOTOPOTo TpeOyeMble YMEHUSI BbI-
pabaThIBAIOTCSI CUCTEMHO U HalEXKHO.

Tak, Ha ypoKax OTKPBITUSI HOBOT'O 3HAHUS yJallrecsl B XoJe MOCTPOSHUSI HOBOTO
cnocoba AEMCTBUIM MO MaTeMaTUKe BCeria CTaJKMBAIOTCS C CUTyalldeid pa3HbIX MHE-
Huii. [1py 3TOM OHUM yCBaMBarOT, YTO CAMbIif KOPOTKHI ITyTh COTJIACOBAHUSI TTO3UIINIA 3a-
KJTIOYAETCS B TOM, YTOOBI ITOHSITh IPUIMHY Pa3HOIJIACHS, a 3aTeM HATH U peaan30BaTh
CIToco0 ycTpaHEHMS 3TOM MMPUIMHBI HA OCHOBE COTJIACOBAHHBIX CITOCOOOB NIEHCTBUIA.

DTOT IyTh OHU TTPOXOAAT CHavaJIa o] PyKOBOACTBOM YUMTEJISI, HE OCO3HABAs €To0,
3aTeM 00O0OIIAIOT CBOI OIBIT, M MOCJE 3TOr0 CO3HATEJIbHO MPUMEHSIIOT MpaBuJja, Bbl-
paboTaHHBIE B CBOell yueOHOI AesaTeIbHOCTU. B mpoiiecce paboThI B Iapax U rpyIriax
OHM TPECHUPYIOTCS B CAMOCTOSITCIIbHOM MPUMEHEHNHU YCBOSHHBIX IIPAaBUJI Pa3pelIeHUS
KOH(MJTUKTHBIX CUTYallHiA.

YuebHoe coaepxkaHue no aiaredpe, chopMyJIMpoBaHHOE B BUAE YETKUX U OIHO-
3HAYHBIX TIPaBUJI U aJITOPUTMOB, 00JIer4aeT OCBOEHHME CITOCOOOB IPaMOTHOTO 000CHO-
BaHMS CBOEH IMO3UILIMHU, pa3pellieHns] MPoOJEMHBIX CUTYalluil U TéM CaMbIM ITOMOTaeT
y4YaluMcs IMepeHOCUTh N3YYeHHBIE CITIOCOOBI ACHCTBUI B XKM3HEHHYIO ITPAKTHUKY.
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8. Dopmuposanue ueHnocmu 300p06020 00pasa Hcu3Hu, yceoenue npasul uHousuoy-
AAbHO20 U KOA1EKMUBHO20 0e30NACH020 N0BCOCHUS 6 HPEe3GbIMATIHBIX CUMYAUUSIX.

Ha ypokax MateMaTuKu MO Kypcy ajreopnl «YUych yUYUThCS» IS 7—9 KJ1accoB
yyalimecs mpruoOpeTaloT CUCTEMHBIN OIBIT MPEOA0EHUS 3aTPYIHEHUIT Ha OCHOBE Me-
Tona pedIEKCUBHOI CaMOOPraHMU3allMi, OCBAaMBAIOT U MHOTOKPATHO YCIICIITHO IIpUMe-
HSIOT aJITOpUTMBI 3(pPeKTUBHOTO pa3pelieHus MpoOJeMHBIX CUTYalluid (Ha IIpuMepe
MaTeMaTU4IeCKuX mpobiaem). biaarogapst aToMy y HUX (opMUpyeTcsl YMEHUE BOCIIPH-
HUMAaThb CUTYallMM 3aTpyAHEHUs HE KaK MOBOJ JJIs1 TPEBOTU M OTOpYEHMSsI, a KaK CUT-
HaJl 11 aKTUBHOTO TTOMCKa CITIOCO00B U CPENCTB MX MpeoaoieHus. Pa3BuTtre BosieBoit
CaMOpPETYJISILIMY, CITOCOOHOCTY OCYILECTBIISITh BEPHBIM BHIOOD CTpaTeruu MOBEICHUS U
MPEOHOJCHUS BOZHUKIIMX TPYIHOCTEIH.

ConepxaHne U METOOMKHN Kypca aireOpsl «YUyCch YIUTHCS» IIPEAIIONAraloT CH-
CTEMHOE OCBOCHME YYaIlMMMCS BCEro KOMIUIEKCA OpraHM3allMOHHO-pedIeKCUBHBIX
neiictBuii. Takum 06pa3oM, TaHHBINM Kypc CTAaHOBUTCS TUIOIIAAKOMN, HA KOTOPO# y yya-
LIUXCS B Mpoliecce U3yYeHusl MaTeMaTUKU (pOpMUPYIOTCS afanTalMOHHbIE MEXaHU3MbI
COXpaHEHUS U MOAJAEPXKKU CBOETO 3M0POBbs, MPOAYKTUBHOIO MOBEACHUS U NEUCTBUS
B JIFOOBIX MPOOJIEMHBIX CUTYaIUSIX, TPEOYIOIINX U3MEHEHUS cebsl M OKPYKaolIei neii-
CTBUTEJIBHOCTH.

9. Pazeumue onvima 3K0402UMeCKU OPUCHMUPOGAHHON DPehaeKCcueHO-0UeHO O U
npaxkmuueckoil 0esimeabHOCIU 8 HCUSHEHHBIX CUMYAUUSX.

PasButue ombiTa pedeKCMBHO-OILIECHOUYHOM AESITEIbBHOCTH B Kypce aireOpbl
«Yuych yuyuThCSI» M1 7—9 KJIacCOB OCYIIECTBIISIETCS Ha ypoKaxX pedeKCUM U odyJa-
IOLIETO KOHTPOJISl 3HAHMI, a TaKXKe Ha 3Tarax caMOKOHTPOJS U pedieKCuu yueOHoM
JIesITeIbHOCTU YPOKOB BceX TUTOB. OMBIT CaMOINPOBEPKU U KPUTEPUATBHOM CaMOOLICH-
KU CBOei pabOThl U yU4eOHOM NEesITeIbHOCTH B 1IEJIOM, BBISBJIEHUE M KOPPEKIIUM CBO-
MX OIMMOOK BhIPAOATBHIBAIOT Y yJaIUXCsS OTBETCTBEHHOE OTHONIEHUE K COOCTBEHHBIM
JNENCTBUSIM W TIOCTYITKaM, YTO M COCTaBJISIET OCHOBY COBPEMEHHOTO 3KOJIOTMYECKOTO
MBIIIUTCHUS ¥ peIeKCUBHO-OIICHOYHOM U MPAKTUIECKOM AeATEIBHOCTH B XKU3HEHHBIX
CUTYaLIUSIX.

11. Pazsumue 3cmemuuecKozo CO3HAHUA, OCGOEHUE MEOPHECKOU O0esmeabHOCHU
acmemuyecko2o xapaxkmepd.

®opMHUPOBaHKE Y YUAIINXCS 3CTETUYECKOTO CO3HAHMS CPEACTBAMU IIpeIMeTa Ma-
TEMAaTHKH B Kypce aareOphl «YUych YIUThLCS» ISl 7—9 KITacCOB OCHOBAHO Ha pe3yJIbra-
Tax MCCJIeIOBAHUI 2CTETUIECKON TTPUBJIEKATEIbHOCTA MaTeMaTUIeCKX OObEKTOB, U3
KOTOPBIX CJIEMYeT, YTO CTETUYECKUE YYBCTBA y YUYEHUKA MPU U3YYCHUU MaTeMaTUKU
BO3HUMKAIOT Yepe3 BOCIIPUSITUE TAPMOHUM (HampuMep, CTPOMHOCTU U YOeTUTEeIbHOCTU
MaTeMaTUYECKUX PACCYXICHUI) U TaKue XapaKTepUCTUKU MaTeMaTHUYeCKOIro 3HaHMSI,
KaK HEOXMIAHHO IIPOCTOE M HATJISIAHOE PEIICHME CIOKHOM 3a1aui, YHUBEPCAITBHOCTD
MaTeMaTUIECKOTO S3bIKa, BRIPAXXEHHUE C €T0 ITOMOIIBI0 B3aMMOCBSI3M BHEIIIHE pa3idd-
HBIX SIBJICHUH, YIIOPSIIOYEHHOCTh ¥ CTPYKTYPUPOBAHHOCTh MAaTEMAaTHIECKNX OOBEKTOB,
WX BHYTPEHHEE eMHCTBO.

JunakTruyeckoir OCHOBOW (DOPMMPOBAHMSI MOTUBAIlMU K TBOPYECKOMY TPYIY
B JaHHOM Kypce SBJISIeTCS] MPUHIIUI TBOPUYECTBA, KOTOPBIA 00ecrieynBaeTcs, Mpexiae
BCETO, BO3MOXHOCTBIO UISI KaXXKIOTO YICHWKAa Ha YPOKaxX OTKPBITHUS HOBOTO 3HAHUS
BKJTIOUATBCS B TIPOIIECC CO3MAaHMS HOBBIX CITOCO00B AeiicTBuit. [TommMo 3TOTO, yua-
IAMCS CUCTEMATUIECKHU MPEJIaraloTcs 3aaHusi TBOPYECKOTO XapaKTepa, TIe UM Tpe-
OyeTcst TPOSIBUTh aKTUBHOCTb, CO3IaTh YTO-TO HOBOE.

B xypce npakTUKYIOTCSI TakKe TBOPUECKME NOMAIIHUE 3adaHMs, TAe yJaluMcs
MpeaiaraeTcs HauTH M IIPEeICTaBUTh HEKOTOPYIO MHMOPMAIIUIO, TIPUIYMATh CBOM IIPH-
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MepBI, 3a1a4X WIN YpaBHEHMUS, KOHKPETU3NPYIOIINe N3yYeHHBIN B KJIacCe HOBBIH CITO-
€00 aelicTBUiA, MO0 cO3MaTh COOCTBEHHBIN MTPOEKT.

Takum 06pa3om, B Kypce ajareopbl «Y4yCh YUUThCS» AJI1s1 7—9 KJ1acCOB Y yyallluxcsl
pa3BMBAETCSl ICTETUYECKOE CO3HAHUE U (POPMUPYIOTCSI OIBIT TBOPYECKOM AESITEIbHO-
CTH C YY€TOM cHelu(PUKHU IpeaMeTa MaTeMATUKN.

Hoctikenne metanpeaMeTHbix pe3yasratoB OOII B Kypce «Ydych yYUTbCS»

B03MOXHOCTb TOCTUXEHUS METAIIPEAMETHBIX PE3YJIETaTOB 00pa3oBaHUsI, OIpeie-
neHHbix PI'OC, obecnieynBaeTcst B Kypce anreopsl «YUych YYUThCS» 111 7—9 KaaccoB
B mporecce (popMUPOBaHUS TO3HABATEIBHBIX, PETYISTUBHBIX U KOMMYHHUKATUBHBIX
YV]I Ha 0CHOBE TEXHOJIOTMM U CUCTEMBI TUIAKTUICCKUX IMPUHIIUIIOB JETEIHHOCTHO-
ro MeToja 00y4YeHHUs M COOTBETCTBYIOLIUX UM COAEPXKAHUS, METOAUK U METOAUYECKOTO
obecrieueHus JaHHOTO Kypca.

Bnaauane Ha ypoxkax Matematuku B T/JIM yyainuecss mpuoOpeTaoT IMepBUYHBIN
OIBIT BBIMOJHEHUS ocBauBaeMoro YVYJI. 3aTeM opraHu3yeTcsl MOTHUBALIMS yYalllMXCs
K €ro CaMOCTOSITeJIbHOMY BBIMIOJIHEHUIO M 3HAKOMCTBO C COOTBETCTBYIOIIE! HOPMOIA
(TIpaBWIOM, aJrOPUTMOM) BBIITOJHEHUS JaHHOTO Y Y/ (MIu CTpyKTyphl yu4eOHOM mesi-
TeIbHOCTH B 11eaoM). Ilocie aToro yyammecst yxKe OCO3HAHHO BKITIOUAIOT M3YYEeHHOE
YV]I B IpakTUKy 00Yy4eHHS Ha YpoKaX M BO BHEYPOUHOU AESITEILHOCTH IIPY OpraHu3a-
LIMY TIPOLIECCOB CAaMOBOCITMUTAHUS U caMOpa3BUTHUs. B 3aBepiieHue, ydyammmcs npe-
JlaraeTcs CAMOKOHTPOJIb U3ydaeMbIX Y Y] 1 o0yJaromniit KOHTPOJIb.

Takum o6paszom, hopmupoBaHme Kaxknoro Y Y/, BXOASIIETO B CTPYKTYPY y4eOHOM
JeSITEIbHOCTU, TIPOXOIUT Yepe3 BCce HEeOOXOAMMbIE, METOOJOTUIECKN 000CHOBAaHHBIE
STallbl;

1) OIBIT OIEHCTBUS U MOTUBALIMS

2) 3HaHWeE crocoba JeiCcTBUS;

3) TPeHUHT, CAMOKOHTPOJIb U KOPPEKIIHS;

4) KOHTPOJIb.

Wzyyennsle YVY]I BKII0YAIOTCS B MPAKTUKY KaXKIOTO ypoKa, 1 Y yJallluXcs IocTe-
TICHHO 1 ITO3TAITHO BRIPAbATHIBAETCS BECh KOMILUIEKC METAIIPEAMETHRIX YMEHHUI B COOT-
BeTcTBUM ¢ TpeboBaHussMu @T'OC.

B HenpepbIBHOM Kypce MaTeMaTUKM «YUyCh YUYUTHCS» MPU HOPMUPOBAHUM KaxX-
Joro YVYJI 4yacth 3TOro myTH ydaiiuecs: poxoaaT B 1—4 Kimaccax HayaJabHOM IIKOJBI,
3aTeM II0C/IEA0BAaTEIbHO — B Kypce MaTeMaTUKHU 5—6 Kilaccax, 1 3aBepIlaloT — B Kypce
anredpsl 7—9 Kiaccos.

®denepaibHbIil TOCYIapCTBEHHBIM 00pa3oBaTebHbBIN CTaHIApPT OCHOBHOTO 00IIIe-
ro o0pa3oBaHUs YCTaHABAMUBAET CACIYIOIIME TPEOOBAHUS K METaIIPEAMETHBIM Pe3yib-
TaTaM 00pa30BaHUI.

1. Ymenue camocmosamenvho onpedeasims yeau ceoezo 00yHeHus, cmasums u gopmy-
Auposamp 045 cebs HOGble 3a0ayu 6 yuéde u no3HABAMEAbHOU 0esAmeabHOCMU, PA36UBANb
MOMUGHL U UHMeEPeCHl C6oell NO3HABAMEAbHOU JesimeabHOCU.

Ha HavyanbHbIX 3Tanax 00y4eHuUs MO Kypcy MaTeMaTUKU «YIyCh YUUThCS» YIUTEIb
Ha oTanax 3 («BeisiBneHre MecTa 1 MpUYMHbBI 3aTpyaHeHus») U 4 («ITocTpoeHne mpoek-
Ta BbIXOJIAa U3 3aTPyIHEHUsI») ypoKOB B T/IM ¢ moMolIbio MOABOASIIETO JUAJTOTa TTOMO-
raeT y4yaliumcsi 0CO3HaTh HETOCTATOYHOCTb UMEIOIIMXCST y HUX 3HAHUI TI0 MaTeMaTuKe,
a 3aTeM MpenjaraeT UM caMyM MOCTaBUTh LIEb CBOEW YUeOHON NesiTeTbHOCTU, KOPPEK-
TUPYS Y YyTOUHSISI UX BEPCUM TTOKa 6€3 00palleHNs K 00LIeEMY CIOCO0Y LieienoIaraHusl.

B kypce anredpsl 7—9 Kj1accoB OpraHU3yeTCsl MOTUBALIUS YYalIUXCS K OCBOCHUIO
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YMEHUSI CAaMOCTOSITEIbHO CTAaBUTh Tiepe]] co00il yueOHYyIo 11eb. O00011as UMEIOIIUiCS
Y HUX OIIBIT, YYaluecs Moj pyKOBOJACTBOM YUUTeNSI (DUKCUPYIOT CONEPKaHUE TIOHSITHUS
LIeJIM Y aJITOPUTM TIOCTAHOBKHM L€ YYeOHOM NEeATETbHOCTH, a 3aTeM Ha CIIEeIYIONINX
aTanax o0yyeHUs! AEJAI0T 3TO CAMOCTOSITEIbHO, COMIOCTABJISISI CBOU ACUCTBUS C 3Talo-
HOM U, PU HEOOXOAMMOCTHU, KOPPEKTUPYS UX. B 3aBepiiieHue yyalyumMcs peagaraercst
CaMOKOHTPOJIb ¥ O0YYaIoIINii KOHTPOJIb YMEHUS BBITIONHSTH JaHHOE Y V/I.

TakuMm obpa3zoM, GopMUPOBaHUE TOTOBHOCTH K 1IEJIETIONIaTAHUIO TIPOXOIUT Yepe3
BCe yKa3aHHBIE BbIIIE HeoOXomuMble aTamnbl ¢opmupoBaHus YY]. B pesynbsrare yua-
Iyecs OBJIaAeBaloT CIIOCOOHOCTBIO CAMOCTOSITENIEHO OIPEAE/ISITh 1IeJIM CBOETO 00yYe-
HUSI, CTaBUTh U (DOPMYJIMPOBATH JUIsI ce0s1 HOBBIE 33/1a4U B yueOe, pa3BUBaTh MOTUBBI U
WHTEpeChl CBOEl MO3HABATENbHOM IESATETbHOCTH.

2. Ymenue camocmoameasvno naanuposams nymu docmusicenus yeaeil, 0CO3HaAHHO Gbl-
oupamo nauboaee 3ghghexmuenbvie cnocodvt peuteHus yueOHbIX U NO3HABAMEAbHBIX 3a0aY.

TexHnonornueckue TpedboBanus K 4 aramy ypoka B TJIM («[Toctpoenue mpoekra
BBIXOJ/Ia U3 3aTPYIHEHUST») COCTOSIT B TOM, UTO yJalllrecsi B KOMMYHUKAaTUBHOM (popme
OOIYMBIBAIOT IMPOEKT CBOMX OYIYIINX YICOHBIX e CTBUIA:

* CTaBsIT LIEJIb;

* COIJIACOBBIBAIOT TEMY YPOKa;

* BBIOMpAIOT COCO0;

* CTPOSIT TUIaH JOCTVKEHUSI 1IN

* OTIPEEJISIIOT CPENCTBA, PECYPCHI U CPOKM.

Biraronapst aToMy, MOSIBIISIETCST BOBMOXHOCTh OpraHU30BaTh HajiesXkHOe (hOpMUPO-
BaHUE y yyalluxcsl yka3aHHbIX Y Y]l nmocpencTBoM MpoBEACHUSI UX ONMKMCAHHBIM BBILLIE
nyTeM B 5—9 Kitaccax: OIBIT — 3HaHUE CII0co0a — MpUMEHEeHNEe, CAMOKOHTPOJIb U KOp-
pexius — KOHTPOJIb. BaxkHO M TO, P 3TOM yvaluecs: OBJIaleBaloT KOMMYHUKATHB-
HBIMU YMEHUSIMUA U CITOCOOHOCTBIO OLIEHUBATh BPEMsI, CPEICTBA M PECYPCHI [IST CBOUX
IJIAHOB, a Ha CJIEMYIOIeM 3Talle ypoKa — JOBOAUTH CBOY TUTAHBI 10 UCTIOTHEHUSI.

3. Ymenue coommnocums ceou delicmeus ¢ nAGHUPYeMbIMU PE3YALIMAMAMU, OCYULeCM -
6.151Mb KOHMPOAb Ce0ell dessmeabHOCmU 8 npoyecce 0CMUNCEHUS Pe3yAbmama, onpeoeisns
Cnocoowvl Oeticmeuii 6 pamKax npeoaoNceHHbIX YCA0UIl U mPehOoBaHUIl, KOPPEKMUposams
ceéou delicmeusi 8 COOMEemcmeuu ¢ usMeHaruelicsa cumyauueil.

B cooTBeTcTBHU C OOIIMM ITOIXOIOM, IIPUHSTHIM B JaHHOM Kypce, (popMupoBa-
HIE YMEHUS COOTHOCHUTH CBOM ACHCTBUS C IUIAHNPYEMBIMU pe3yIbTaTaMi M KOHTPOJI-
pOBaTh CBOIO JESITEIBHOCTD B MPOIIECCE MOCTVIKEHUST pe3ysIbraTa OCYIIECTBIISIETCS Ha
7 arane ypokoB B T/IM («CamMocTosiTe/ibHasi paboTa ¢ CaMOITPOBEPKOU MO 3TATIOHY»).
ITpu nmpoBeaeHUM JAHHOIO 3Tana ydyaliuecs CaMOCTOSITEJIbHO BBIMOJHSIIOT 3aJaHUs
HOBOT'O THIIA, OCYIIECTBJSIOT MX CaMOIIPOBEPKY, MOIIArOBO CPaBHMBAsI C 3TAJOHOM,
BBISIBJITIOT U KOPPEKTUPYIOT BO3MOKHBIC OINMMOKM, OIPEHC/ISIOT CIIOCOOBI NeHCTBUIA,
KOTOpBIE BEI3BIBAIOT Y HUX 3aTPYyIHEHUSI, CTPOSIT IUIAHEI TI0 MX JOpPadboTKe. DTOMY XKe
TIOCBSIIIEHEI U YPOKU pedIeKCU, HO Ha 3TUX YpOKaX yJallrecs He IIPOCTO BBISBIISIOT
CBOM TIPOOJIEMEI, a YK€ HEITOCPEACTBEHHO BHITIOIHSIOT KOPPEKIINIO CBOMX ACHCTBUIT 1
BBbIPA0ATHIBAIOT COOTBETCTBYIOIIME YMEHUSI.

Kak u nipu hopmMupoBaHUM BCeX YHUBEPCATbHBIX YYEOHBIX JEHCTBUII B JaHHOM
Kypce ydJalmimecsi BHaJajie IIPpUOOPETaIOT MEPBUYHBIA OITBIT BBIIIOJHECHMS M3yIacMBbIX
YV, 3aTeM 3HaKOMSITCSI ¢ HOpMaMU MX BBIIIOJTHEHUSI, C(OPMYIMPOBAHHBEIMM B BUIC
MpaBUJI W aJITOPUTMOB, W TIOCIIE 3TOTO OCO3HAHHO BHIMTOJHSIOT 3TH YHUBEPCAIbHEIC
JIEWCTBYS Ha KaXIOM YpOKe IO MaTeMaTUKe Kypca «YIyCh YUUThCST».

AnanTauMoHHbBIE MEXaHU3MBbI MOBEASHUSI, CITOCOOHOCTh K OBICTPOMY pearupoBa-
HUIO Ha U3MEHSIOIINECS YCIOBUS KU3HU U I€SITEIbHOCTY BBIPA0ATHIBAIOTCS Y YIAIIIUXCS
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MOCPEACTBOM pean3allii B 00pa3oBaTeibHOM Mpolecce TUAAKTUYECKUX MPUHLIMITOB
BapUaTUBHOCTU U TBOPYECTBA, OCBOEHUS VMU CIIOCOOOB pelleHus MpobjieM TBopYe-
CKOT0 M MOMCKOBOIO XapakTepa.

TBopueckre CMOCOOHOCTU MPOSIBISIIOTCS B CTPEMJIEHUM OTKPBITH OOIIYI0 3aKOHO-
MEPHOCTb, JIEXAIIyI0 B OCHOBE Kaxa0ro otaenbHoro peiieHus (. b. borosisnenckas).
CrnenoBarebHO, CUCTEMHOE TIPUOOPETEHUE OIbITAa ITOCTPOCHUSI OOIIEro criocoda mMa-
TeMaTUYECKUX NEeHCTBUII, OCBOEHUE MeToma pedieKCUBHOI caMOOpraHM3aliuy, 3Ha-
KOMCTBO C O0lLII€HAayYHbIMUA METOJAMU pellleHUs UCCAeA0BaTEeNbCKUX MpodaeM (MeTo,
nepedopa, MeToAd Mpod M OLIMOOK U Ap.) AAeT ydalluMcs UHCTPYMEHT 3((EKTUBHOTO
MOBEJEHMS B HECTAHJAPTHOM CUTYalIUU.

4. Ymenue ouyenueamv npasuUAbHOCMb 6bINOAHEHUS y4eOHOU 3ada4u, coOcmeeHHble
603MOJNCHOCU ee peuleHUsl.

Ha 9 stane ypokos B TIIM («Pedekcust yueOHOI AeSTETbHOCTA HA YPOKE») TO-
TOOHBIM ke oOpa3oM GopMUPYETCS YMEHUE BbIpabaThIBaTh CAMOOLIEHKY CBOEit yueo-
HOIi nesiTebHOCTH. Ha maHHOM aTane (huKCUpyeTcs HOBOE ColepKaHKe, N3yYeHHOE Ha
YpOKe, OPTaHU3YeTCsI ITPOIIeCC COOTHECEHMS LeJIeil M pe3yIbTaToB, COOCTBEHHOM yue0-
HOH JIeATeIbBHOCTY M M3YYEHHOTO aJITOPUTMAa €€ BBITIOJIHEHMS W IeJIaeTCS BBIBOJ O ¢
3¢ dheKTUBHOCTU /HeRD(HEKTUBHOCTH.

OLeHMBaTb CBOM BO3MOXHOCTU pellleHus Y4eOHBIX 3aJad ILNKOJbHUKHU y4aTcs
B IIpoliecce BEIOOpa COOCTBEHHOTO YPOBHSI paOoThl. B yueOHMKaX BBIIEICHBI 00sI3a-
TeJIbHBIC ¥ He0OsI3aTeIbHbIC 3aaHusI, IPUHIIMIT BADUATUBHOCTU PEau3yeTCs, B 4acT-
HOCTHU, IOCPEACTBOM COCTABJIIEHUSI CAMMMU YYalllMMUCS HEKOTOPOI 4acTH KJIACCHOM
¥ JIOMAIITHE paboTHl MyTEM CaMOCTOSITCIIBHOTO BEIOOpA «IIOIXOASAIINX» IJISI HUX IO
KaKMM-TO TIpM3HAKaM 3amaHuii. TaknM o6pa3oM, OHM CUCTEMaTUYECKH TIPUOOPETAIOT
OIBIT OLICHKU CBOMX BO3MOXHOCTEH pelleHUs y4eOHBIX 3a1a4.

5. Baadenue ocroeamu camoKoHmMpoast, CAMOOUCHKU, NPUHAMUSA PeuleHUIl U OCyuecn -
6.1€HUA 0CO3HAHHO20 8b100PA 8 YHeOHOU U NO3HABAMEAbHOU 0esAMeAbHOCU.

®opMUpOBaHNE OCHOB CAMOKOHTPOJISI U CAMOOIIEHKH, CAMOCTOSITEIBHOTO TIpH-
HATUS pellieHU U 0CO3HAHHOTO BbIOOpA CBOEI 0Opa3oBaTeNIbHONM TpaeKTopuu Gop-
MUpPYETCS B Kypce MaTEMATUKU «YUYChb YUUTBLCS» B COOTBETCTBUM C MPUHSITHIM OOIIMM
noaxonoMm Ha 7 atarie ypokoB B TIIM («CamocTosiTenbHast paboTa ¢ CaMOIMPOBEPKON TTO
ATAJIOHY») U Ha ypoKaX pedieKCUH.

ITo Mepe ocBoeHMS MeTOMA pehICKCUBHONM CaMOOPTaHU3AIIMH OOIIIHE aITOPUTMBI
YV, B ToM uucie v AedCTBUI CAMOKOHTPOJISI U CAMOOLIEHKU, COBEPIIEHCTBYIOTCS U
yTouHst0TCs. Tak, Ha MepBbIX ITarax 00y4eHMsI B Ha4aIbHOM IIKOJIe ISl CAMOKOHTPOJIS
U KOPPEKIUY CBOUX OIIMOOK yJallecs IPUMEHSIOT IIPOCTEUIINIA TPeX1IaroBblid alro-
PUTM.

1. Onpenensiio, Kakoe IMpaBUIoO 51 3HaIO
2. IToBTOpPSIIO TPABUIIO

3. [IpuMeHsTIO IPaBUIIO

K 4 xnaccy mocie usydeHust TeM «AJIToput™», «IIporpamma aeiicTBUiA» OHU CTPO-
SIT BapMaHT aJITOPUTMA, KOTOPBII OoJiee MOAPOOHO OMUCHIBAET MOCIENOBATEIbHOCTh
NEUCTBUIA ITPA CAMOKOHTPOJIE.
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ITpoBeps MpaBUILHOCTH
3aITMCH YCIIOBUS

3anuuu ycioBue
3a/1aHUs BEPHO

YcnoBue 3aganus
3aIMCcaHoO BepHO?

Y
Ha
Pemu moBTOpHO

Y
ITpoBeps o obpasiy

Y
CpaBHU CBO¢ pellIeHUe
C 3TaJIOHOM
IIJIST CAMOIIPOBEPKH

Ha

Ectb
paznuuusi?

Her

IloguepkHU MeCTO OLIMOKU

v

Onpexaenu npaBuio,

B KOTOPOM JIOTMYyLIEHA OIIM0Ka,

W Halii COOTBETCTBYIOIIMIA
STAJIOH

v

HcnpaBb o1IMOKY Ha OCHOBE
MPaBWILHOTO TPUMEHEHUS
npaBuia

'

Ha xaxnapiit TMI OIIMOKY IPU
JlyMaii WK BBIOEPU U3 MPEIJIO
>KEHHBIX YYUTEJIeM 2 aHAJIOTHY

HbIX 3aaHUs, M PEIIU UX

CpaBHU cBOe pellleHue ¢ 00
pa3LoM,TpU HEOOXOAUMOCTH,
HUCTIPaBb OIIMOKU

}

MOJIOJEL!

Y
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B 5 ximacce maHHBIN BapMaHT aJrOPUTMA eIlle pa3 YTOUHSETCs, U yJallrecsl OBJia-
JIEBaIOT OOIIUM CIOCOOOM CAMOKOHTPOJISI M KOPPEKIIMU CBOUX IEMCTBUIA, KOTOPBIV OHU
HCITOJIB3YIOT B JasibHeElIIeM B 7—9 Kiiaccax U CpeiHel 1IKoJIe.

Kpome Toro, B MeToanuecKoM amrapare yueOHMKOB 1—9 KJI1acCOB UMEETCSI CUCTe-
Ma CaMOCTOSITEIBHBIX M KOHTPOJIBHBIX PadoT (B yIeOHUKE 8 — 9 KIIaCCOB C 3TOM LENIBIO
pa3paboTaHbI SKCIIPECC-TECTHI), KOTOPEIE MO3BOJISTIOT YIAITMCS ITOCIEe M3YISHUS KaxK-
JIOI TeMbI M KaXI0ro pasiesia Kypca caeiaTh BbIBOI O JOCTUXKEHUM / HEOOCTUKEHUU
MOCTaBJICHHBIX 1Iesieil 1 3agady. CucTeMaTUyeckoe MCIOJIb30BaHUE 3TaJOHOB, TO €CTh
COTJIaCOBaHHBIX B KJIACCE HOPM MAaTeMaTHUYECKOU NeSITeIIbHOCTH, KOTOPBIC YJaIINeCs
CaMM CTPOSIT B XOI€ YPOKOB, ITOMOTaeT UM MPABUIIBHO OIPEAEIISITh, YTO MMEHHO OHU
YCBOWJIM WJIM HE YCBOWIM (TO €CTh IPUYMHBI CBOETO ycrexa / Heycrexa), U Ha 3Toi
OCHOBE OCYIIIECTBJISITh OCO3HAHHBII BHIOOP TPAEKTOPUU CBOETO CAMOPA3BUTHSI B yueO-
HOH ¥ MO3HABaTEILHOM AeSATETLHOCTSIX.

BbipaboTka oTHOLIEHHUS K OLIMOKe Kak paboueil cutyauuu, Tpedylolein Koppek-
LIMOHHBIX NeHCTBUIA, HAPSIAY C OCBOCHUEM yJalIMMHUCS 3P (PEKTUBHBIX HHCTPYMEHTOB
KOpPPEKIIMM COOCTBEHHBIX OIIMOOK (MeTod pedIeKCMBHOM caMOOpraHu3aluu, ajiro-
PUTM HCIIPaBICHUS OIIMOO0K) (OPMUPYIOT Y YUIAIIUXCS CITOCOOHOCTh KOHCTPYKTHUBHO
JIEMCTBOBATH JaXe B CUTyally HeycIiexa.

AHaJIOTMYHBIM 00pa3oM (POpMUPYIOTCS OCHOBBI CAaMOOIIEHKM COOCTBEHHOM Nesi-
TEJIbHOCTU Ha ocHOBe 9 3Tana ypokoB B TIAM («Pedaekcust yueOHOM AeITeTbHOCTH Ha
YPOKE»).

6. Ymenue onpedeasamo nonamus, cozdaeams 0600uleHUsL, YCMAHABAUBAMb AHAA02UU,
Kaaccuuuuposams, camocmosamesbHo 6bl0upams 0CHOBAHUA U Kpumepuu 045 Kiaccugu-
Kauuu, ycmaHasAueéams NPUHUHHO-CAe0CMBEeHHbIEe C8:A3U, CPOUMD A02UHecKoe Paccyicde-
Hue, ymo3axaroueHue (UHOyKmueHoe, 0e0yKmugHoe U no aHa102uu) u 0eaams 661600bl.

Jlormueckue NeiCTBUS SBISIIOTCSI OCHOBHBIMU BHUIAMM YUEOHBIX NEUCTBUU IIPU
BBITIOJTHCHNY TTPAaKTUICCKHU BCEX 3alaHUI Kypca MaTeMaTHKH «YUyCh YIUTHCsI». Perast
3aJadM U TIPUMEPBI, YPaBHEHMSI M HEpaBEHCTBA, YCTaHABIIMBAs 1 IIPOIOJIKAsl 3aKOHO-
MEPHOCTH, MOAEIINPYsI O0BEKTHI M ITPOIIECCHI, CTPOS TUarpaMMbI U TpadUKH, TIpeodpa-
30BbIBasi (QUTYpPHI, yYallecsl BLIMOJHSIOT AEHACTBUS aHaIu3a U CUHTe3a, CPaBHEHUS U
00001IeHNs, KITacCU(PUKAIIUKA U aHAJIOTUHY, YCTAHABINBAIOT IIPUYMHHO-CJICICTBCHHBIC
CBSI3H, TIOABOIST IO, TIOHSITUS, CTPOSIT JIOTUISCKUE PACCYKIECHMUsI, 000CHOBBIBAIOT BhI-
TIOJTHSIEMbIE MU OTICPAITUH.

3agaHus y4eOHMKOB, HAUMHAs ¢ caMoro 1 Kilacca, momo0paHbl Tak, YTOOBI CHUCTe-
MaTUYECKH MPEAOCTABIATh YIAIIUMCSI BO3MOXHOCTh TPEHUPOBATh BECh KOMILIEKC JIO-
TUYECKUX OMEepaIiii 1 HEOOXOMUMOCTh YCTaHABIMBATh B3aUMOCBSI3H, JIOTHYECKH 000-
CHOBBIBATbh CBOM JIIeUCTBUS. B (popMymmpoBKax 3agaHmit 4aCTO UCITOIB3YIOTCSI 000POTHI
«[Ipoananusupyi...», «CpaBHHU...», «YT0 001IETO?», «BBHINMONHY 3a1aHKE TTO 0Opa3ILy»,
«Crenaii BeIBoI», «O0OCHY# cBOM oTBeT», «Pa36eil Ha yactu...» 1 T.n. Ho gaxe ecim
3THX 000POTOB HET, TO BCE PABHO PEIlIcHUE MTPAKTUYSCKHU JII000TO 3aMaHNs Kypca MaTe-
MAaTHKU TPEOYEeT OT YUAIIMXCS IIOCTPOCHMUS IIETIOYEK JIOTMIECKIX PACCYKICHMIA.

B 1—6 knaccax B paMKax JOTMYECKOW JTMHUM yJallecs U3y4aroT TeMbl «Bbicka-
3bIBaHMSI», « BUIbI BhICKa3bIBaHU», «OmnpeneneHue», «Jlormueckoe ciegoBaHue», «00-
paTHOe yTBepxXKaeHue», «OTpulaHue BhIcKa3biBaHMI» U Ip. B 7—9 knaccax nsyvarorcs
CJIOKHBIC BBICKA3BIBAHUS C COIO3aMU «H» W «HJIH».

Ha »1ix ypokax y4Jammecs He IIPOCTO IIPHOOPETAIOT OIBIT BHIIIOJTHEHUS JIOTHYC-
CKUX JIEeNCTBHIA, a PUKCUPYIOT 3TU ACHCTBUS B (DOpME 3TAJTOHOB. 3aTeM M3yUeHHEIE JIO-
TUYECKUE MTOHSTUS UCIIOIb3YIOTCS ITPY U3yYEHUHU BCeX TeM Kypca. TakuMm 00pa3oM, co3-
JAIOTCS YCIIOBUS HE TOJIBKO JJISI HAAEXKHOTO YCBOCHUSI CAMMX 3TUX IMOHATHI U (hOPMHU-
pPOBaHUS YMEHUS MX TPAMOTHOTO UCITOJIBb30BaHMSI, HO M UIST MX IIPUMEHCHMST B XKU3HU U
MPaKTUYECKON NeATEeTbHOCTH, a TAKXKe IJIs1 00J1ee TITy0OOKOTO M OCO3HAHHOTO YCBOEHMS
COOCTBEHHO MaTeMaTUYECKOT0 CoJepXKaHUS Kypca.
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7. Ymenue cozoasams, npumensamo u npeodpazosvieamo 3HAKU U CUMGOAbL, MOOeAU U
cxembl 0451 peuleHus y4eOHbIX U NO3HABAMEAbHBIX 3adaH.

MateMaTu4yecKMii SI3bIK MPEACTaBIISIET COOOM 3HAKM U CMMBOJIbI, OMMCHIBAIOIIUE
KOJIMYECTBEHHbIE OTHOILIEHUS U TPOCTPaHCTBEHHbIE (POPMBI OKpyKaroliero mupa. I1o-
3TOMY 3HAKOBO-CUMBOJIMYECKHE CPEAICTBA MATEMATUUYECKOTO sI3bIKa — LIU(PBI U OYKBHI,
3HaKM CPaBHEHUS U apuMETUUECKUX IECTBUIA, MATEMaTUYEeCKUE BbIpAXKeHUST, TeOMe-
TpUUecKre (OUTYpHI, YUCIOBOM JIyd, IMarpaMMbl U TpadUKU U Ap. — CUCTEMATHIECCKU
WCITOJIB3YIOTCSI HA ypOKaxX MaTeMaTUuKU JUISl PeACTaBAeHUsI MHGMOPMaILuU, MOACTIUPO-
BaHMS U3Y9aeMbIX OOBEKTOB U IIPOLIECCOB OKPYXKAIOIIEro MUPa, PEIIeHUs YICOHbIX U
MPaKTUYEeCKUX 3a7ay.

Kpome Toro, B Kypce MaTeMaTUKHU «YUyCh YUUTHCS» IIIMPOKO MPEACTaBACHBI IIPeI-
METHbIE U TpayecKre MOJEIN CaMUX MaTeMaTUYEeCKUX 00ObEKTOB 1 OMepaluii — Ha-
TypaJIbHBIX, IPOOHBIX, MOJOXUTEIbHBIX U OTPULIATEJbHBIX YHCe, apudMETUIECKUX
IEeUCTBUM, (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH MEXKIy BeTMIMHAMY, YPaBHCHUI 1 Hepa-
BEHCTB U Ap. YUallMecs caMU CTPOSIT MOJAEJIU 3TUX OOBEKTOB, MOCTEIIEHHO OCO3HaBast
CyTb MaTeMaTUUYECKOr0 METO/AA MCCAEA0BaHUS PEaTbHOTO MUpa — «yMEHME Ha3blBaTb
pasHble Beld oMHUM UMeHeM» (A. TTyaHkape).

HauwnHas ¢ cambix mepBbIX YPOKOB 3HAKOMCTBA C TEKCTOBBIMU 3ala4aMu, y4yalliue-
Csl CUCTEMaTUYECKM pabOTalOT C UX MaTepUAIM30BAaHHBIMU MOACJISIMU (CXeMaTUYECKU -
MM PUCYHKAMHU, CXeMaMU, TaOJIUIIaMI), HATJISIIHO TIPEACTABIISIOIIMMU CYIIIECTBEHHBIE
XapaKTEPUCTUKU UCCIIEMyEMbIX OOBEKTOB — KOJIMYECTBEHHBIE U MPOCTPAHCTBEHHBIE
OTHOILICHUS MEXIY HUMU, B3aMMOCBSI3M MEXIy OObEKTOM U €r0 YacTsMu U ap. Jdetu
y4aTcs YATATh U CTPOUTH 3T MOJIENIN, UCTIONBb3YIOT UX TS aHAJIU3a U TTOMCKA PEIIeHUS
TEKCTOBBIX 3a/1a4, MHTEPIIPETALIMM TTOJTYYEHHBIX PE3YIBTaTOB, BHISIBJCHUS OOIIUX CIIO-
CcO0OOB JIeMICTBYS BO BHEIIHE Pa3jIMYHbIX CUTyallMsIX. biarogapsi 35ToMy, OHM HE TOJIbKO
IyoXe ycBaMBaIOT y4eOHOE COAEpXKaHUE 10 MAaTeMAaTUKE, HO U OBJIAIEBAIOT YMEHUEM
HCITOJIb30BaTh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA MPEACTaBIeHUS MHOOPMAIIAN IS
CO3MaHus MoJiesielt u3y4aeMbIX OOBEKTOB U MPOLIECCOB.

I1pu 3TOM Ha JOCTYMHOM ISl yYAIlMXCsl YPOBHE Iepel HUMU PacKpbIBAIOTCS BCE
TPU OCHOBHBIX 3Talla MATEMAaTUYE€CKOIO MOACIUPOBAHUS:

1) aTan mamemamu3zayuu deiicmeumensbHOCmMu, TO €CTh TIOCTPOCHUSI MaTeMa-
TUYECKOW MO HEKOTOPOTo (hparMeHTa ACCTBUTEIBHOCTH;

2) 9Tam u3y4eHus Mamemamu4eckoii Mooeau, TO €CTb IIOCTPOCHUSI MaTeMaTH -
YEeCKOW TeOprU, ONMUCHIBAIOIIEH CBOMCTBA MTOCTPOEHHON MOJIEIIH;

3) 3Tall npuUA0ICeHUS NOAYHEHHBIX Pe3yAbMamog K pealbHOMY MUDY.

Tak, npu penieHM TEKCTOBOM 3aauil YYEHUK YMTAET U aHAJIU3UPYET ee, IepeBo-
JIUT TEKCT Ha 3HAKOBO-CUMBOJIMYECKUI SI3BIK — CTPOUT CXEMbI U CXEMATUUYECKUE PU-
CYHKM, OTpakalllue YMCIOBbIe U MPOCTPAHCTBEHHBIE OTHOILIEHUST MEXIY O0OBEKTaMU,
npoleccaMu, LeJbIM OObEKTOM U €r0 YaCTSIMU, 3aTEM PA0OTAET C MOJEIbIO, MOJIY4YaeT
pe3yabTaT U COOTHOCUT €ro C JAHHBIMU B UCXOJAHOM TEKCTE 3a1auu.

OTOT MyTh y4Yallllecs: MPOXOJAT U MPU MTOCTPOCHUM MaTeMaTUYECKUX MOHATUIA U
cnioco6oB neiictBuii. Ha Bcex atamax ooydeHus ¢ 1 mo 9 kiacc nmpeaMeTHbIe U Tpadu-
YeCcKKe MOJICJIU TOMOTalOT PACKPBITh NEPEl YYallIUMUCS HEAOCTATOYHOCTh UX 3HAHU U
HEO0OXOIMMOCTh ITOCTPOCHHUSI HEKOTOPOTO HOBOTO TOHATUS WM anroputMa. C mpyroit
CTOPOHBI, MOJIEJTA TO3BOJISIIOT OPraHMU30BaTh MTPOLECC €r0 MPAKTUYECKOTO MOCTPOSHUS
CaMUMMU JETbMU, TO ECTb MPOMUTH MEPBbIA 3TANl MATEMATUYECKOTO MOJAEIMPOBAHUS.

Ha BTOpOM 3Tame — sTane U3y4yeHUs MOCTPOCHHON MaTeMaTUYeCKOW MOIENu,
yyaliMecsl BBISIBJISIIOT CBOMCTBAa M3y4aeMbIX MaTeMaTUYEeCKUX OOBEKTOB UM Ha 3Tare
MPUIOXKEHUS MOJIYYEHHBIX pe3yJbTaTOB C UX MOMOIIBIO PELIAIOT aKTyaJlbHbI€ MPAKTU-
YeCKUe 3a1a4u (HalpuMep, CTPOSIT MPUEMbl pALIMOHAIBHBIX BBIUUCIEHUN, TPUMEHSIOT
CBOM 3HAHMS U151 pELIEHUSI TEKCTOBBIX 3a1a4 U T.10.).

Takum 06pa3oM, OHU HE MPOCTO OCBAMBAIOT 3HAKOBO-CUMBOJIMYECKME CPEICTBA
TpeacTaBaeHUS MH(MOPMAIIUK VTSI CO3TAHMST MOACIICH N3ydaeMbIX 00ObEKTOB 1 IIPOIIEC-
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COB, HO U HpI/IO6pCTaIOT Ha4dYaJIbHBIC ITPEACTABJICHUA 00 06LL[CHa.y‘IHOM METOAEC UCCIIC-
J0BaHUA p€aJIbHOTO MHUpa — MAaTEMATUYCCKOM MOACIMPOBAHUHN.

8. Cmbicaosoe umerue.

B Kypce MaTeMaTHKH «Y4IyCh YIUTHCS» (POPMUPOBAHNE Y YIAIINXCST HABBIKOB CMbBIC-
JIOBOT'O UTEHMS TEKCTOB OCYIIECTBJISIETCS IIPU pabOTe ¢ TECTOBBIMU 3aJadyaMu, TEKCTaMU
yyeOHMKa, CIIpaBOYHOI JuTeparypoit 1 MHTepHeT-ucTOUHMKaMU. B KauecTBe HaydHOTO
VHCTPYMEHTA TMPU 3TOM KCMOJb3yeTcs MeTof paboTel ¢ Tekctamu (MPT), pazpaboran-
HBII B METOIOJIOTHYECKOM Bepcuu Teopuu aeareabHocT (O. C. AHUCUMOB).

Ha niepBom 3Tame yvaimecs: OBjiaieBaloT HaBbIKaMy TTOHWMAaHUSI TEKCTOB 3a/1a4
C OITOPOI Ha HAIISIAHBIC MaTepUajibHbie M MaTepHUaM30BaHHBIC MOIEIN (CXeMaTH-
YeCcKMe PUCYHKHU, CXEMbI, TAOJMLBI, YUCIOBLIE U OyKBeHHbIE BhIpaxkeHus ). [Tpu aTom
HCITOIB3YIOTCS 3aaur-JIOBYIIKY (C HEMOJHBIMU JAaHHBIMU, JUIIHUMHU TAaHHBIMM, He-
peaTbHBIMM YCJIOBUSIMM ), 3aJa4il B KOCBEHHOI (hopMe, 3amadr, TpeOYIOIINe OT AeTei
COITOCTaBJICHUSI TEKCTOB, O0OOIIECHNUS, CaMOCTOSITEIbHON (POPMYIMPOBKI BOIIPOCOB,
BBIOOpA BO3MOKXHBIX BAPMAHTOB PEIICHUS, 3a1a4l, MEIOIINE BHEIITHE pa3TNnIHEBIe CIO-
XKEThI, HO OMHAKOBBIE MaTeMaTUIECKIE CTPYKTYPHI, IIOCTPOEHUE MOJIEIICH TEeKCTOBBIX
3a/1a4, COCTaBJeHUE 3a7a4 110 CXeMaM U BbIPaXKE€HUSIM U T. 1.

Hauwnnag ¢ 1 kimacca, mpoBOIUTCSI cCMCTeMHas paboTa 1o 0OyJeHMIO JeTeil aHaInu3y
3a1a4d Ha OCHOBE 3aIaHHOTO OOIIETO aIrTOpUTMa. DTa paboTa MPOIOJIKAETCS B OCHOB-
HOIA 11IKOJIe 1 K 6 KJIacCy MO3BOJISIET C(OOPMUPOBATH Y OOJIBIIMHCTBA A€TEM CIIOCOOHOCTD
MPOBECTU CAMOCTOSITEIbHBIN aHAJIN3 JII000I TEKCTOBOW 3a1ayu.

B 7—9 knacce cpopmupoBaHHbie YY]I cucTeMHO MPUMEHSIIOTCS Ha ypoKax ajare-
Opbl, OTpadaThIBAIOTCS U 3aKperuisitores. [Ipu 3ToM akLeHT aeaeTcsl Ha pa3BUTHE Y yda-
ILIMXCS CAMOCTOSITEJIbHOCTU B OCBOCHUH YU€OHOTO COAepKaHMUsI. YUeOHbIe TeKCThI HaIlu -
CaHBI TAKMM 00pa30M, YTOOBI YJAIIWiA (TIPY KeJIaHUN) OBLI CITOCOOCH CaAMOCTOSTEIIEHO
OCO3HATh CMBICJI HOBOTO IIIara U MpeUIOKeHHEIE CITOCOOBI AeICTBHI. DTO TOCTUTACTCS
GJyraromapsi CTpyKType TeOpeTUIeCKOro MaTepuaia, oTpaxarolieilt MeTo] pechIeKCUBHOM
caMoopraHu3anuu. 3agaqHblii pa3aes CBsI3aH ¢ TEOPETUYECKUM IOCPENCTBOM CCHUIOK
tuna: «ConocraBb CBOE MPEANOJIOKEHHE C MPABUIOM Ha CTp. 7», «C MOMOIIIbIO KAKOTO
YTIBEPXACHUS Ha CTP. 34 MOXKHO 000CHOBATH MOJTYYCHHBIN BapuaHT?» U TIp.

Takast cTpyKTypa y4eOHMKA ITOMOTaeT YYAIINMCS CaMOCTOSITEIbHO paboTaTh C Te-
OpEeTUIECKNM MaTepPUajIoM, YTO BaKHO IS Iociieaytomero ooydeHus B 10—11 xkimaccax
U TajibHelIIero mpogeCCMOHaTLHOTO CaMOPa3BUTUS KaKIOTO YIeHHUKa.

9. Ymenue opeanuzosvieams yuedrHoe compyoHU1ECmE0 U COMeCHHYI0 0esmeabHoCHIb
C yuumeaem u c6epCMHUKAMIU, PAOOmMams UHOUBUJIYAAbHO U 6 epynne: Haxo0ums oouiee pe-
wenue u paspeuams KOH(AUKMbL HA OCHOBE CO2AACOBAHUA NO3UUNI U YHEMA UHMEPecos,
dopmyauposams, apzymenmuposams u 0mcmauneams c60é MHeHue.

CTpyKTypa YpOKOB B TEXHOJOTMH AesiTebHOCTHOTro Meroma (TIM) BkiouaeT
B ce0s 3TaIrhl, IMpEeariojaralye MoIydeHe pa3HbIX BepCHil OTBETOB KaK €CTeCTBEH-
HBI X0 coObITHiA. Tak, Ha 3Tare BHIMOJHEHUS TPOOHOTO y4eOHOTOo AeHCTBUS (3Tar 2)
KaXIbIil yJaliuiics mojydyaeT CBOIO BEPCUIO OTBETA, M MOCKOJbKY HOBBII cloco0 Aeii-
CTBMI ellle He U3ydJalicsl, TO KaXIblii M3 HUX CTAJIKMBAETCS C 3aTPYAHEHUEM, HO Y BCEX
OHO Pa3HOE: KTO-TO BOOOIIE HE 3HAET, C Yero HayaTh 1 HE MOJYIMI HUKAKOIO OTBETA; Y
IPYTUX OTBETHI €CTh, HO OHM OKAa3aJIMCh HEBEPHBIMHM; a KTO-TO ITOJIYIMI BEPHBIIA OTBET,
HO He 3HaeT, KaK ero 000CHOBATh (BeIb CITOCO0 ACHCTBUI eIlle He M3yJajcs).

IToaToMy Bcerna BOZHUKAIOT pa3Hble BEPCUM, MHEHMSI, KOTOPBIE ydallyuecs npuy-
YaloTCsI BHUMATEIHHO M YBAaXKUTEJIBHO BBICIYIIMBATh U OOCYXIaTh. AHAJJOTUIHBIM 00-
pa3oM, TUIIOTE3bl, KOTOPbIE BLIABUTAIOT yUYalllMecs Ha 3Tare MpoeKTUpoBaHus (9Tar 4),
TOXE pa3Hble, HO IIPY 3TOM KaxKaas U3 HUX MOXET ITOMOYb HAATU BEpHBII pe3yIbTar.
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Takum obpazom, obpazoBaTeabHas cpena, KoTopas cozaaeTcs npu padore B TAM
Ha pacCMOTPEHHBIX U APYTUX dTanax ypoka, GOpMUPYET y yJalIUXCsi TOTOBHOCTb BOC-
TMPUHUMATh PA3IMYHbIC TOUKW 3PEHUSI, BECTU JUAJIOT, COTJIACOBBIBAThH MTO3UIIUY C yUe-
TOM BCEX BBICKa3aHHBIX MHEHUI1, HAXOAUTh 00lllee peleHue, (hopMyIrpoBaTh, apry-
MEHTHPOBATh U OTCTaUBaTh CBOE MHEHUE.

HeobxonuMocTh Ha ypoKax OTKPBITHSI HOBOTO 3HAHUSI COBMECTHO PEIIaTh OOIIIYIO
3a/a4y MpearnojaraeT CUCTEMHOE UCITOIb30BaHWE B OOYYEHUU TUAJIOTOBBIX (popM 00-
IIEHMS TIOJ, PYKOBOJCTBOM yUYUTEJIsI, TAPHOU U TPYMIIOBOI (hopM paboThI, B XOE KO-
TOPBIX Y y4yaluxcs (popMHUpYyeTCsl yMeHUE OPraHU30BBIBATh YUEOHOE COTPYTHUYECTBO
U COBMECTHYIO JIESITEIbHOCTD C YIUTEJIEM U CBEPCTHUKAMU. JlaHHbIe MeTanpeaMeTHbIe
yMmeHus popMmupytorcda Ha 1—6 u 8—9 stanax ypokos B TJIM, kpome stana 7 («Camo-
CcTosSITe/IbHasA paboTa ¢ caMOIPOBEPKOM MO 3TAJIOHY»), TlIe OTpabaThIBAIOTCS MHANBUIY-
anpHbIEe (HOPMBI pAOOTHI.

B xone coBMECTHOM NEATENBbHOCTH YYalIMXCS B TPYIIAX U Mapax UCIOIb3YeTcsI
pacmpenesieHre pojieil Ha OCHOBE OOIIWX TMPaBWJI KOMMYHUKATMBHOTO B3aMMOJEi-
ctBus. [1py 3TOM OCHOBHBIM MOTHMBOM JIJIsI COTJIAaCOBAHHBIX IEUCTBUI M KOHCTPYKTHB-
HOTO pa3pelnieHuss KOHGIUKTHBIX CUTyallMil TTIOCPEACTBOM y4eTa UHTEPECOB KaxKA0ro
SIBJIIETCSI HEOOXOMMMOCTD MOJTy4YEHUS U MTPEACTABICHUS OOLIEro pe3yabTaTa: Te, KTO He
CyMeJl JOTOBOPUTHCS Y TPaBUIIbHO OPTaHU30BaTh CBOIO PabOTY, — MPOUTPHIBAIOT.

10. Ymenue ocosnanno ucnoavzoeams pevegvie cpedcmea ¢ COOMEENICIEUN ¢ 3a0adueri
KOMMYHUKAUUU 045 BbIPANCEHUSA CBOUX MbICAell, NAAHUPOBAHUS U PecyAAUUU coell desmen-
Hocmu, é1adenue yCMHOU U RUCbMEHHOI pedblo, MOHOA02UHECKOl KOHMEKCMHOI peHblo.

TexHonornueckoit OCHOBOM 3(pHEeKTUBHOTO JOCTUKEHMST YKAa3aHHOTO pe3yJibTaTa
B Kypce MaTeMaTUKU «YUyCh YUUTHCS» SIBJSIETCS MCMOJIb30BaHUE MPaBUl KOMMYHUKa-
TUBHOTO B3aUMOMAEHCTBUS 001Iei Teopun nesareabHocT (O. C. AHNCMMOB) U TTO3TAT -
Has Teopust popmupoBaHust yMcTBeHHbIX AeiicTBuid (I1. . TanbnepuH).

VYyaniuecsi UMEIOT BO3MOXHOCTb MO3TAITHO OBJIAAEBATh PEUEBBIMU CPENCTBAMU
JUTSI pelieHs KOMMYHUKATUBHBIX W TIO3HABATEIBHBIX 33724 Ha Pa3HbIX YPOBHSX:

1) BeIpaxkeHue B peur CBOMX YUYEOHBIX ACUCTBUI U UX PE3YILTATOB MO 3aJaH-
HOMY aJITOPUTMY;;

2) BBIpak€HHE B peYM CBOMX YYEOHBIX ACUCTBUI M MX PE3yJIbTaTOB IO W3-
BECTHOMY QJITOPUTMY B TUTIOBBIX CUTYAIIUSIX;

3) BbIpaxkeHUe B peUYM CBOMX YUEOHBIX NEWCTBUIl U UX PE3YJIBTaTOB B TTOMUC-
KOBBIX CUTYALIMSIX 110 3alaHHOMY OOIIeMY TIJIaHy ACHCTBUIA;

4) BeIpaXXeHUE B PEUU CBOUX YUEOHBIX JICMCTBUI U MX PE3YJIBTATOB B CUTYa-
LIMSIX TBOPYECKOTO MOMCKA.

[epBbIit BUI peueBOTO BHICKA3bIBAHUSI OCYIIIECTBIIIeTCST Ha 6 aTane ypoka B T[IM
(«ITepBruyHOE 3aKperieHUE C MPOroBapMBaHUEM BO BHEIIIHEN peun»), Tae Kaxk bl yya-
IIMICS BBITTOTHSIET KOMMEHTHPOBaHUEe ((PPOHTAIBHO, P pabOTe B Iapax, B IPyIIIax)
TUIOBBIX 33JJaHUI HA CIOCO0 JEWCTBUIA, MOCTPOEHHBII Ha JAHHOM YPOKE CAMUMMU y4da-
LIUMUCS TTOJT PyKOBOJICTBOM YUUTESI.

Bropoit 1 TpeTuit BUABI pedeBOTO BHICKA3bIBAHUS OCYIIECTBISIOTCS Ha § 3Tare
ypoKa OTKpPbITUSI HOBOTO 3HaHUs B TAM («BxkiroueHue B cucteMy 3HaHUI U TTOBTOpPE-
HHUE») M Ha YpoKax pedIeKCUH. YJalruecs: CUCTeMaTUISCKN UCIIOIb3YIOT aJITOPUTMBI,
TOCTPOEHHBIE Ha TIPENBIIYIINUX YPOKaX, IS KOMMEHTUPOBAHUS PEIICHUs ITPUMEPOB,
yYpaBHEHUM, TTPOCTHIX U COCTABHBIX 3a/la4 B TUTIOBBIX U MMOMCKOBBIX CUTYallUsIX (KOTaa
aJITOPUTMBI U3BECTHBI, HO HE 3a/IaHbI HETTOCPEICTBEHHO).

YeTBepThIil BUA PEUYEBOTO BBICKA3bIBAHMS OCYILECTBIsIETCSI Ha 3—5 3Tamax ypo-
Ka OTKpHITHSI HOBOro 3HaHMS B T/IM («BrIsiBJIeHMEe MecTa M IIPUIMHBI 3aTPYIHCHMS»,
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«[TocTpoenue u peanuzaius MpoeKkTa»), a TAKKe Ha ypokax pedieKCur 1 BHEKIIaCCHOM
paboTe TIpy pelieHU TBOPUYECKMX 337ad U B KOJUIEKTMBHOW Y WHIWBUIYaTbHOMN TPO-
€KTHOI pabote, rIe MpeArnoJiaraeTcs Takxke akTMBHOe ucronb3oBaHue cpencts MKT.
3/ech ke TpeaycMOTpeHa MOATr0TOBKA U MPOBEIEHHUE yYallUMUCS TPE3eHTALMI CBOUX
TBOPUYECKUX PabOT, YTO CITOCOOCTBYET PA3BUTUIO HE TOJIBKO PEUEBBIX CPEACTB, HO U TI0-
3HABATEIbHBIX 1 KOMMYHUKATUBHBIX Y Y/I.

11. Dopmuposanue u pazeumue UKT-komnemenuyuii.

ITpu pabote 1Mo Kypcy MaTeMaTUKH «YUyCh YYUTBCS» Ha BCEX BO3PACTHBIX Tarax
¢ 1 mo 9 kitacc yyaiuecs opjaaeBaloT IIUPOKKUM CIIEKTPOM IMEPBUYHBIX HABBIKOB PaOOThI
¢ MHdOpMaIIMeil: OHU yJaTcs aHaIU3UpOBaTh, CpPABHUBATH M 0000IIIaTh MH(GOPMALIHIO,
OCYIIECTBIIATh €€ CUHTE3 U KIacCH(MDUKAIINIO, BECTU 3aIICh, OCYIIECTBIISITh ITOMCK He-
00xoauMoi nH(GOpMaLuU, BbIAEIITh U (PUKCUPOBATh MH(POPMALIIO, CUCTEMATU3UPO-
BaTh ¢e¢, MHTEPIIPETUPOBATh, IIPeOOPa30BLIBATh, IIepeIaBaTh M XPaHUTh, TIPEICTABIISITh
MHGOPMALIMIO U CO3[aBaTh HOBYIO B COOTBETCTBUU C IOCTABICHHOI yUeOHOM 11eJIbIO.

®opMHpOBaHUE YMEHUI OCYLLIECTBIISATh MMOMCK HEOOXOAMMOI nH(pOopMaLUK U pa-
00TaTh ¢ Hell pean3yeTcsl B y4eOHMKAX JaAHHOTO Kypca IT0 HECKOJIBKIM HaIlpaBICHUSIM:

* IIeJICHATNPABJIECHHBINA MTOUCK KOHKPETHOI MH(MOpMaIuK (3HaHUIi, CIIOCO-
0OB IeHCTBUIT) 1T pellleHUs YI4eOHBIX 3a7ad, MPe3eHTauii CBOUX TBOP-
YeCKUX paboOT U T. I1.;

* OTCBUIKM I10 TeKCTaM YYeOHMKOB, HAlIpUMep, K MPEIbIIYIIIMM TeKCTaM U
3aJaHUSIM, CIIPABOYHBIM MaTeprajiaM, SHIMKIOICIUSM U T. 1. ;

* MOWCK MHOOpPMALMM B PAa3IMYHBIX MCTOYHMKAX (B KHUTAX, XypHajax,
CIIPaBOYHUKAX W SHIIKIIONEONSIX, B ceTH MIHTepHeT, B becemax co B3poc-
JIBIMHU W JIp.) IJIST BBITTOJTHEHUS TIPOEKTHBIX paboT M MOCeayolas pabora ¢
Heil: aHaIM3 U cucTeMaTU3alus coopaHHO MH(OpMalInu, IIpecTaBIeHE
Moxy4yeHHO! nH(bOopMaluy B Hy>KHOM Bujie (B BUIE TEKCTOB TSI IIKOJbHOMN
ra3eThl WM OyKJIeTa, HAOpaHHBIX ¢ MOMOIIBIO KJIaBUATyphl KOMITBIOTEPA,
B BHJIE pUCYHKOB, TaOJINII, Ipe3eHTAINIA, AMarpaMM 1 T. 1.).

Vxe B HayaJlbHOI 1IKOJIE yJalrecs paboTaloT ¢ TabJaullaMu, CXeMaMU, MHOXe-
CTBaMH, CTPOSIT auarpaMMbl Ditiepa—BeHHa, HAXOMIT MOAMHOXECTBA, 0ObeANHEHUE
U IIepeceueHrie MHOXKECTB, BBIIOIHSIOT X KJIaCCU(UKALIMIO IO 3aJaHHBIM CBOICTBAM,
CTPOSIT KPYTOBBIE U CTOJIOUATHIC THMATpaMMBbI, IpaMK IBIKEHUS. DTa paboTa CUCTEM-
HO MPOAOJIKACTCS B OCHOBHOM IIKOJIE C MCIIOJB30BaHMEM KOOpAWHAT Ha TUIOCKOCTH,
dbopmyn u rpadpukoB DYHKIIMIA, YTO 1aeT HOBbIE BOZMOXHOCTU UISl IIPEICTaBICHUS U
MHTEPIIPETALIM TIOJIyYSHHBIX TaHHBIX.

Ha Bcex ypokax MaTeMaTHUKM IITKOJIBHUKY OBJIaJIcBalOT HABBIKOM (DMKCHUPOBAaHUSI
nHGOPMALIMU CPEACTBAMU MAaTEMAaTUUECKOTO SI3bIKa — BBIpAXXKCHUI M (hOpMyJI, Tpa-
dukoB 1 cxeM. OHU CaMOCTOSITENTEHO CTPOSIT AJITOPUTMEI HOBBIX CITOCOOOB JEUCTBUIA
(MMHelHbBIe, pa3BeTBICHHbIC, IUKINYECKHE) U (PUKCUPYIOT UX C ITIOMOILbIO OJIOK-CXEM.
PaGorast ¢ TeKCTOBBIMM 3a1a4aMU, OHU YYaTCsl BBIACISITE CYIIECTBEHHYIO MH(MOPMAIIUIO
¥ TIPEICTaBISITH ¢¢ B (popMe CXeMaTHMUECKMX PUCYHKOB, IpahMIEeCKMX CXeM, TAOJIHII.
3areM OHM aHAJIM3UPYIOT MOJIYYCHHYIO TAKMM 00pa3oM MH(POPMAIIMIO M Ha 3TOI OCHO-
BE pENIAlOT ITOCTaBJICHHEIC ITO3HABATEILHbBIC 3a1a4l.

Pa3zpaboTtaHHasi B JaHHOM Kypce CUCTeMa 3TaJOHOB MO3BOJISIET C(POPMUPOBATDH Y
y4Jammxcsi HaBBIK IIeJICHAIIPABICHHOTO ITOMCKAa B U3BECTHOM MCTOYHMKE HOPMATUBHO
3aMaHHON MHMOpMAIINY, HYKHOU IJIsT peIIeHUs 3amad 1 000CHOBAHMS IIPaBUJIBHOCTH
CBOMX JAeHCTBUI. DTOMY Xe CIIyKaT IIpUBeIeHHEBIC B y4eOHNKE TTpaBwia, GOpMYJIbI, 00-
paslbl peleHns 3a1ad v IPUMEpPOB.
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[Mpu moaroToBKE MPOEKTOB BO BHEYPOUHOU WHAMBUIYAIHHOU U TPYMIIIOBOI pa-
60Te yJaluecss OCYIIECTBIISIIOT MOWUCK MHOOPMAIMU B CUTYallMM, KOTAa MCTOYHUK
nHbopManuu He u3BecTeH. [IpU 3TOM OHU KCIMONB3YIOT CMPABOYHYIO JUTEpaTypy U
HHTepHET-pecypehl, TOATOTOBKY MTPE3eHTALIMI C MCIIOJIb30BAHWEM COBPEMEHHBIX TeX-
HOJIOTUYECKUX cpelcTB (dhoTorpadupoBaHue, CKaHUpOBaHUe, TIpe3eHTauun B Power
Pointu . 1.).

12. Dopmuposanue u pazgumue 3K0402UHECK020 MbLULICHUS, YMEHUE NPUMEHSIMb €20
6 NO3HABAMEAbHOU, KOMMYHUKAMUGHOU, COUUAIbHOI NPAKMUKe.

B npouecce nsyyeHust Kypca MaTeMaTUKU «YUych YYUTbCS» Wil 1—9 KaaccoB B
COOTBETCTBMM C MPUHIIUIIOM ILIEJIOCTHOTO TIPEACTABICHUSI O MUpPE, BXOAAIIETO B V-
JAKTUYECKYIO CUCTEMY IeATeIBHOCTHOTO METOIa OOyUeHUS, Y yUaIInXcsT (popMupyeTcs
COBpeMeHHasT HayJHasl KapThHa Mupa. M3ydaembie MaTeMaTHIeCKUe TIOHSATHS paccMa-
TPUBAIOTCS B UX COOCTBEHHOM 3aKOHOMEPHOM Pa3BUTUMU, B MHOTOOOpAa3MK OTHOIIIEHU I
C IPYTUMM O0BbEKTAMU, TIOHATUSIMH, IBJICHUSIMU W TIpOIIecCaMM, 9TO (hOPMHUPYET Mpe-
CTaBJICHUE O MaTeMaTUKe KaK OOIIeil MOHATUIHOM 0a3e pa3IMIHEIX 00IacTell 3HAHMS.

TakuMm 06pa3zoM, MaTeMaTHIEeCKOE 3HAHUE TTO3BOJISICT PACKPHBITH INIyOMHHYIO CBSI3b
MEXIy SABJIEHUSIMU, BHEIITHE HUKAK He CBSI3aHHBIMU APYT ¢ Apyrom. C Ipyroii CTOPOHHI,
JeITeIbBHOCTHBIN MEeTOJ, 0OyJ4eHUs TTOMOTraeT c(pOpMUPOBATh Y YUAIIMXCsl TUIYHOCTHOE
OTHOIIIEHNE K M3y4aeMbIM 3HAHUWSM, HEPaBHOMAYIITHOE, OTBETCTBEHHOE OTHOIICHHUE K
pe3yJbraTaM CBOEH IeSITeTbHOCTH.

bnaromapst aToMy, cpencTBaMu MaTeMaTUYECKOTO 00pa30BaHUS yIaeTCsl BHECTH
CYILIECTBEHHBIN BKJIag B hOPMHUPOBaHKE 0a30BOr0 KOMITOHEHTA SKOJIOTMYECKOTO MBITII -
JICHUSI ¥ DKOJOTUYECKOTO BOCIUTAHUS — OCO3HAHUS TJIYOMHHOI B3aMMOCBSI3U TIpU-
poIbI, O0IIeCcTBa, YeJIOBeKa, UX BIMSHUS M 3aBUCUMOCTH IPYT OT Ipyra, a TaKKe BOC-
MUTAHMS Y YIAIIUXCs YyBCTBA OTBETCTBEHHOCTH 32 CBOM MOCTYIIKH.

OTMETHM, YTO MHOTHE JIMYHOCTHBIE U MeTalpeIMETHBIE Pe3yabTaThl (GopMUpyY-
I0TCsI B Kypce aazedpbt onocpedosanno: npu 6biN0AHEeHUU MHOUX 3a0anuil Ha pacuugposxy
TIpeIaraloTcs BRICKA3bIBAHUS M CJIOBA, KOTOPBIE MOTYT ITOCTYKUTh ITOBOIOM [IJIST AVC-
KyCCHUM Ha TeMY OTHOIIEHUI MeXIy JIOAbMU, TaTPUOTU3MA, MOPATbHBIX ITPOOJIEM, OT-
HOILLIEHUS K yuebe.

Tak, HanipuMep, B 8 Kjlacce IMPHU HAXOKIEHNUN HAOOJBIIETO M HAaUMEHBIIIETO 3HaUe-
HUS KBaJIpaTHOTO TPeXdIeHa yJallliecs BEICTPanBaIOT COOTBETCTBYIONINE UM OYKBBI 10
BoO3pacTaHu1o (YOBIBAHUIO) 1 TTOIYYAIOT MOHSTUS: <MCKPEHHOCTb» U «0eCKOPBICTUE». UM
MpeaJiaraeTcst OTBETUTH Ha BOIPOC, CBSI3aHBI JIM 3T IMOHATHS C IIOHSITUEM «IIPYK0a».

B 9 xnacce mis yTouHeHUS TIPEACTABICHUS O TIPUOIVDKEHHBIX BEIYMCICHHSIX MC-
TOJIB3YeTCSl ColepKaHWe, OTpaXkarollee SKOJOTMUECKNE MIPOoOIeMbl Halllell TUTaHEeTHI:
«[Ipouunraiite caemyroniye MpeaIoOKeHUS:

a) B teuenne XX Beka yKcIeHHOCTh HacesieHWsI MUpa BbIpocia ot 1,65 1o 6 Mui-
JINApIOB.

0) HecMoTpst Ha OrpOMHYIO POJIb JIECOB, KaXIyI0 MUHYTY Ha Halllel TJIaHeTe Bbl-
pyb6aercs ot 14 no 20 ra neca.

B) C Hauana XVII o koxen XX B. ¢ 1uiia 3eM/iu ucue3no 68 BUIOB MICKOMUTAI0-
mwux, 130 BUI0B NTHLI, 28 BUIOB PENTUIINIA, 6 BUIOB PBHIOLI K 6 BUIOB aM(bUOUIA.

MOXKHO JIM CYUTATh YKa3aHHBIC YKMCIIA TOYHBIMU 3HAUYCHUSIMHU TaHHBIX BEJIUYMH.
[TosgcHurte cBoit oTBeT. Kak Ha3bIBalOT TakMe JaHHBIE?»

ITomoGHas paboTa MPOBOAUTCS B Kypce «YUyCh YYUTHCSI» CUCTEMATUYECKU.
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ITPUMEPBI CLIEHAPUEB YPOKOB *

Tun ypoka: OH3?

Tema: «TpeGoBaHue JOCTATOYHOI MOJTHOTHI K MATEMATHYECKOI MOJIE/IN»

OcHoBHbIE 1eJIH:

1) cdhopmupoBaTh MOHSTUE O JOCTATOYHOU MOJTHOTE MaTeMaTUYECKO MOJEIH;

2) yTOYHUTH AITOPUTM PELLIEHMS 3a0a4 METOJOM MaTeMaTUYeCKOTO MOAEIMPOBAHMUS;
3) TpeHUPOBATh YMEHUE MPUMEHSITh HOBBIE I1Iary alrTOpUTMa IS PellieHus 3a1ay4;
4) MOBTOPUTH OOIIIEHAYYHbIE METOJbI PA0OTHI C MATEMATUYECKON MOJIEbIO.
O6GopynoBanmue.

JleMOHCTpanOHHbI MaTepuan:

1) aaroput™ pelieHus 3aJa4 METOAOM MaTeMaTUYECKOTO MOIEUPOBAHNS:

1. ITocTpoeHue MaTeMaTHYECKO MOIEIH.
1) BHUMaTeabHO MPOYUTATh 3a70a4y.
2) OnpenenuThb, KakKve BeJTUYMHBI U3BECTHBI U KaKHe Hal0 HAWTH.
3) IIpoBepUTh COOTBETCTBUE SANHUIL U3MEPEHUST BETUUMH.
4) BbiOpaTh HEU3BECTHBIE BEJUUMHBI U BBECTU IJII HUX OYKBEHHBIE
0003HaYeHUS.
5) OnpenenuTh MHOXECTBO 3HaUEHU I, KOTOPbIE MOTYT IPUHUMATh He-
HU3BECTHBIE
BEJIMYMHBI.
6) YCTaHOBUTb B3aMMOCBSI3U MEXIY BeIMYMHAMMU.
7) CocTaBUTh ypaBHEHUE U OOOCHOBATH €TO.
8) IIpoBepUTh, YTO KaXKIblii 37IEMEHT YCJIOBUSI 33Ja4 ONMMCAH COOTBET-
CTBYIOLIUM
YpaBHEHUEM.
9) 3apuKcupoBaTh UCKOMYIO BETUUYMHY.
I1. PaGoTa c MaTeMaTHYeCKOil MOJIEJIBIO.
10) HaiiTu Bce pellieHUs, YIOBIETBOPSIOIINE IOCTPOSHHON MOMEH.
II1. ITpakTHYeCKMii BHIBO
11) ITpoBepUTh COOTBETCTBME MTOTYYEHHOTO OTBETA BOIIPOCY 3adayuM.
12) Yoenutbcst, 4TO MOJYyYEHHbIE PEIIeHUs] COOTBETCTBYIOT CMBICITY 3a-
Jlayu.

2) mpoOHOE 3aaHue:

3amaua Ne 17.
ITocTpoii Takyro MaTeEMaTUYECKYIO MOJEJb K 3a1a4e, YTOObI OHA YIOBIETBO-
psiyia TpeOGOBaHMIO JOCTATOYHOM ITOJTHOTHI.

3) nm1aH MpoeKTa BbIXOJa U3 3aTPYIHEHMUS:

1. Y3HaTh 10 yueOHUKY, B YeEM 3aKJII0YaeTCsl TpeOoBaHMUE JOCTATOUYHOM MOJI-
HOTBI MaTEMaTUYECKOI MOJIEIIM.

2. Ha ocHoBe 3TOro Tpe6oBaHMs IOCTPOUTh MAaTEMAaTUIECKYIO MOZEIIb, YIO-
BJIETBOPSIIONIYIO JTaHHOMY TPeOOBaHUIO.

3. BHecTu U3MEeHEHMS B 3TaIl ITIOCTPOEHMSI MAaTEeMaTUYECKOM MOMEIU aJiro-
pUTMa, KOTOPBIil OMMCHIBAET pellicHNE 3a1a4 METOJIOM MaTeMaTUIeCKOro
MOJIEIUPOBAHUSI.

4 YpoK# IOCBSIIIEHBI U3Y4EHUIO I1aBbl 1 yueOHMKa 7 Kitacca
5 YpOK OTKPBITUSI HOBOTO 3HAHUS
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4) Tpe6OBaHI/Ie JIOCTaTOYHOM MOJTHOTHI MAaTEMaTUYECKOW MOJIEIIN:

Maremaruueckasi MOAeIb YAOBJIETBOPACT Tpeﬁonanmo JI0CTATOYHOM MOJIHO-
Thbl, €CJIM OHA COACPKUT BCC CYIUCCTBCHHbLIC JIA PCHICHUA 3a1a4n Tp€6OBa—
HUMA, KOTOPBIC CJICAYIOT KaK U3 yCJI0BUA 3ada4u, TaK 1 U3 CBOIICTB nuccjienaye-
MBIX O6’LCKTOB, KOTOPbIC MOI'YT 1 HC OIIUCBLIBATLCA B ABHOM BUIC.

5) YTOYHEHHBI! aJTOPUTM PEIIeHMS 3a1ady METOIOM MaTeMaTUYeCKOro MO -
pPOBaHUS:

1. ITocTpoenue MaTeMaTHYECKO MOIEIH.
1) BHUMaTeabHO MPOYUTATH 3a70a4y.
2) OnpenenuTb, KaKvue BeJTUYMHBI U3BECTHBI U KaKWe Hal0 HAWTHU.
3) I[IpoBepUTh COOTBETCTBUE EAUHUIL U3MEPEHUST BETUUMH.
4) BpiOpaTh HEU3BECTHBIE BEJWYMHBI U BBECTHU [JISI HUX OYKBEHHBIE
0003HaYeHUS.
5) OnpenenuTh MHOXECTBO 3HAYEHWI, KOTOPbIE MOTYT IPUHUMATh He-
WU3BECTHBIE BEJIMYMHBI.
6) YCTaHOBHUTH B3aMMOCBSI3M MEXIy BeIMYMHAMU (SIBHO 3aJaHHbIE
B YCJOBUHU U BO3ZHUKAIOIIIME U3 CBOMCTB MOAEINPYEMOIO O0BEKTA).
7) CocTaBUTh ypaBHEHUE WM HEPABEHCTBO (OAHO WJIM HECKOJbKO) U
000CHOBATh UX.
8) ITpoBepUTh, YTO KaxKAbIM 3JIEMEHT YCJIOBUSI 3aJa4l OITMCAaH COOTBET-
CTBYIOLIMM COOTHOIIIEHUEM.
9) 3aduxkcupoBaTh UICKOMYIO BEJTUUUHY.
I1. PaGoTa c MaTreMaTH4YeCKOii MOJIEJIBIO.
10) HaiiTu Bce pellieHus, yIOBIETBOPSIOLINE TOCTPOSHHON MOJIEH.
II1. ITpakTHYeCKUii BLIBO
11) IIpoBepUTh COOTBETCTBUE MOTYYEHHOTO OTBETA BOMIPOCY 3a1auM.
12) Yoenutbes, UTO MOTyYeHHBIE pelIeHUs COOTBETCTBYIOT CMBICITY 3a/1a4Mu.

6) MOArOTOBUTENIBPHOE 3aaHre Ha 3Tall BKJIIOYEHUS B CUCTEMY 3HAHMIA:

IMepeBenu Ha pycCKMil SI3BIK:

Dx=y, 4) x > 3y,
2)x>y; S)x=y+3;
3)x=3y; 6)x>y+3.

7) anropuT™M MpUMEHEHUSI MeToa Tiepedopa:

1. ITpoaHanu3upoBaTh HEPABEHCTBO U HATU MHOXECTBO €r0 BO3MOX-
HBIX PELIEHUI.

2. IIpoBepUTh, MOXHO JI COKPATUTh KOJTUYECTBO SJEMEHTOB JAHHOTO
MHOXECTBA.

3. IIpoBepuUTh AJIs1 KaXKIIOTO U3 3JIEMEHTOB COCTABIEHHOTO MHOXECTBA,
SIBJISIETCS JIM OH PELIEHME JAHHOTO HEPABEHCTBA.

4. 3anucatb OTBET, BbIMKACAB BCE HAlIEHHBIE PEIICHUS.

8) Bompock! 11s 3Tamna pedaeKcuu

. YTo HOBOTO BBl CErOAHS Y3HAJIU?

Kakyto 11es16 Bbl cTaBWIN Niepen co0oii?

Bbl gocTuriu nocrasiaeHHoOM neau?

Kaxwe 3HaHUS BBI HCITOTB30BAIIH ITPY JOCTUKEHIH 1IeTN?
. Kak BbI OTKpBIBaJI HOBEIC 3HAHUS?

. YcnelnHol 6b11a Ballia padboTta Ha ypoke?

S A=
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PasnaToynblii MaTepua:
1) mogpoOHKIi 00pa3el BRIIMOJHEHMS 3aJaHNI 13 JOMAIIHE pabOTHI:

Ne 2 (0)

5x—3)—2x=x+5xeN—|3x—7?

Sx—15—2x=x+5 ox=15+5e2ex=20=x=10,10€ N
3-10 =30 (s.) — ynoBi. yCJIOBHIO 3aJa4

Omeem: HyXHO B3Th 30 111 JUIS IPUTOTOBJIEHUSI TPEX ITUPOTOB.

Ne 11 (6)

ITycTb X yes. — nmepBoHavYaJIbHOE KOJIMYECTBO JitoAel B BaroHe. x € N. ITocie
TOTO, KaK M3 HEro BHILUIM 9 yeJioBek, a Bouutn 17, B BaroHe craiox — 9 + 17
yeJl., 4TO MO YCI0BUIO B 1,5 pa3a OoJibliie, 4YeM X.

CocTaBUM MaTeMaTUIECKYIO MOAEIb 1 3a(hMKCUPYeM NCKOMYIO BEJIMUMHY:
x—9+17= 1,5x,x€N—>

Bce B3anMoCBsI3M, 3amaHHbBIC B YCJIOBUM 3aaqy, OIMCAHBI JAHHBIM YpaBHE-
HUEM.

x+8=1,5x=0,5x=8=x=16,16 € N

1,5+ 16 =24 (4en.) — ymoBI1. YCJIOBMIO 3a1auu

Omeem: ctano 24 yenoseka.

Ne 5 (0)
ITycTtb X 1 y — UCKOMBIE yncia, x € N, y € N, T.X. B YCJJOBUU TOBOPUTCSI, UTO
yycia HaTypaibHble. [1o ycmoBuio x + y = 28. O003HAYMM HEIOJIHbIE YaCT-
HbIE COOTBETCTBYIOIIMX YKrces a u b. Toraa 1o opmyJie AeJeHUsI ¢ OCTaTKOM
umeeMx =8a+5, y=8b+7,rnea,b< N.
CocTaBUM MaTeMaTUICCKYIO MOIEIb 1 3a(MKCHUPYeM MCKOMBIC BETMINHBL:

x+y=28,xe NyeN

x=8a+5,aeN x,y—7?

y=8b+7,beN
Bce B3amMocCBsI3M, 3aJaHHBIC B YCJIOBUM 3alayl, OMMCAHBI COOTBETCTBYIO-
IIUMU YPaBHEHUSIMU.

Ba+5)+ (8b+7)=28;

8(a +b) = 16;

atb=2;

a=b=1;(rnk.a,beN)

x=8+5=13;

y=8+7=15;

13eN, 15N
Omeem: 13 u 15.

Ne 14

-31,2—-T;-21,6 —0;-15,2—11; -10,2 — O0; =5,7—JI; -3,9— 0; 20 — I;
22,3 —W; 23,7 — 4.
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1. BeiOpaTh 13 ABYX JaHHBIX IIATOB aJITOPUTMA HOBBIA.
2. YKa3aHHBIN IS Balllel TPYIITEl HOBBIU AT aJITOPUTMa ITPOUJLITIO-
CTpUPOBATh MPUMEPOM U3 JOMAIIHEH PabOThI.

IIlaru anroputma pelieHus 3aga4v METOIOM MaTeMaTUYECKOIo MOAEIUPOBaHNS.

Jlis rpynsl Ne

OHD@I[CI[I/ITL MHOXKECTBO 3Ha‘-ICHHI7[, KOTOPbIC MOT'YT IPpUHUMATb HE-
MN3BECTHBIC BCJIMYMNHDI.

YcTaHOBUTH B3aUMOCBSI3U MCXKIY BEJIMYMHAMMU.

CocCTaBUTh ypaBHEHHE U 0O0CHOBATH €TO.

II.
ITpoBepuTh, YTO KaXKAbIi 3J€MEHT YCIOBUS 3a1a4u ONMCaH COOTBET-

CTBYIOLIVM ypaBHEHUEM

3acuKcupoBaTh ICKOMYIO BEJIMYMHY.
I11.
BHMMaTeIbHO IPOYUTATh 3a7auy.

OHpeI[CI[I/ITI) MHOXKECTBO 3HanHHfI, KOTOPbLIC MOT'YT IIPUHUMATDL HE-

v N3BCCTHLIC BEJIMYMHDI.

OHpeI[eJTI/ITB, KakKMe€ BCJINYMHDBI U3BECCTHLI, 1 KAKMEC HAA0 HauTH.

HpOBCpl/ITb COOTBETCTBUE €ANMHUIL UBMCPCHU A BEJIMYMH.

[IpoBepuTh, YTO KaXKIbIA 3JI€MEHT YCIOBHUS 3a1a4l OIMCAH COOTBET-
CTBYIOIIVM ypaBHEHHEM

3adukcupoBaTh UCKOMYIO BEJIMUMHY.

Br16path Heu3BeCcTHbIE BETMUMHBI, KOTOpPbIE OyaeM 0003HaYaTh OYKBOIA.

2) 3agaHue TPyIIaM Ha 3Tale aKTyalu3aluy 3HaHWA:
3) KapTouKa 1Jisd paboTHI B IpyIINax Ha 3Talle peaanu3aluy IMpoeKTa:

1. Kakoe ypaBHeHUE SIBHO 3a[laHO B YCJIOBUU 3a1aun’?

2. Kakoii 00beKT MoaeIupyeTcs B 3agave?

3. Kakoe HepaBEHCTBO CJIeyeT U3 CBOMUCTB MOAEIUPYEMOT0o 00beKTa
(3TO ycoBUeE B 3aj1a4e SIBHO He yKa3aHo).

4) 3TajoH AJIs1 CAMOIIPOBEPKU CaMOCTOSITE/IbHOI PabOTHI:

1. BuumaresbHO IPOYMTATD 32/1a4Y.

N3BecTHO, 9YTO BEMYMHBI YTJIOB TPE- 2. OnpenenuTh, KaKNe BeJIMYAHBI M3-
YTOJIbBHUKA 3TO TOCJeN0BaTeIbHbIC BECTHbI, H KaKHNe HAJI0 HANTH.
HartypaibHble uyucna. HyxHo HaliTh
BEJTMYWHBI YTJIOB TPEYTOJTbHUKA.

3. IIpoBepuTh COOTBETCTBHE €IMHHIL
H3MePEHHS BeJIMYHH.
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[lycTh Xx° — BeTMUMHA IIEPBOTO yIJIa.

4. BoiOpaTh HeH3BeCTHblE BeJIHMYHHBI,
KOTopble Oy1eM 0003HAYaTh OYKBOIi.

xeN, x<180

5. OnpenenuTh MHOKECTBO 3HAYEHMIA,
KOTOpbIe MOTYT NMPHHAMATh HEM3BECT-
Hble BeJIMYUHBI.

ITo ycioBUIO BETMYMHBI YTJIOB TIOCTIE-
JloBaTeJIbHbIE YUCIa, TOTAA 2-01 yroJ
paBeH x + 1°, a 3-uif paseH x + 2°. Tlo
CBOWCTBY YIJIOB JTIOOOTO TPEYrOIbHU-
ka x+ (x+ 1)+ (x + 2) paBHo 180°.
CocraBUM MaTeMaTUYeCKyIO MOJIENb:

{xEN, x <180
x+(x+ 1)+ (x+2)=180

6. YcTaHOBUTH B3aMMOCBSI3H MEXKIY Be-
JIMYUHAMHU (SIBHO 32JJaHHBIE B YCJIOBUH H
BO3HUKAIONIME U3 CBOICTB MOJEHpYe-
MOT0 00BEKTA)

7. CocTaBUTh YPaBHEHHE WJI HEPABEH-
CTBO (OJJHO WJIM HECKOJIbKO) M 000CHO-
BaTh HX.

Kaxnplii aieMeHT yciaoBus 3aaauu (1
3alaHHBIA HESIBHO) OIMCAaH COOTBET-

8. IIpoBepuTh, YTO KAXKIbIA 3JI€MEHT
YCJIOBHSI 32Ja4i ONMCAH COOTBETCTBY-

CTBYIOIIMM COOTHOIICHUECM. IOIIUM YPABHCHHUEM.

=9 9.3aduKcupoBaTH MICKOMYIO BEJIMYHHY.
x+1=?
x+2=7?

Xon ypoka
1. Momueauus x y41eonoil desmeavHocmu

Lleas:
1) BKJTIOUEHME yYaIlIMXCs B Y4eOHYIO AESITEIbHOCTD;
2) opraHM30BaTh OINpeeICHIE TUIIA YPOKa;
3) opraHM30BaTh MAESITEJbHOCTb YYalllMXCS IO YCTAHOBKE TEMaTHMYECKMX
paMOK: MaTeMaTU4YECKOE MOJICTMPOBAHNUE;
4) co3math yca0BUsI IU1s1 BOSHUKHOBEHUS Y YA€ HMKA BHYTPEHHE N MOTPeOHOCTH
BKJTIOUEHUSI B YUEOHYIO NESTETbHOCTb.

Opeanusayus y4ebHoeo npouecca Ha smane 1:

— 3apaBcTByiiTe, pedsTta. Paga Bac mpuBeTCTBOBATh Ha ypoKe alreOpbl. BOT Bl
YK€, KaKue B3pOCJIble: «I0POCIU» N0 anreopnl. EcTh XkenaHue mopaboTaTh Ha HOBOM
npeamere?

— Kakoii TeMoit Bbl 3aHMMAJIUCh Ha MpoILIOM ypoke? (MaremaTuueckoe Moae-
JIMpOBaHUE.)

— CeromHs Bbl MPOAOJIKMTE pabOTaTh HAl 3TO TEMOI 1 y3HaeTe HOBOE O MaTeMa-
THUYeCcKoi Moaenu 3agaun. [1o kakomy riaHy Bel OyaeTe paboTaTh Ha ypoke?

2. CamocmosmeabHasa 0essmeabHOCb NO U36ECIHOU HOpMe U 0P2AHU3AUUS YHeOHO020
3ampyoneHus
Lenw:
1) opraHu3oBaTh CaMOCTOSITEIbHOE BOCIIPOM3BEIEHUE CITIOCOOOB IECTBUIA,
JIOCTAaTOYHBIX [IJI1 IOCTPOEHUSI HOBOTO CIIoco0a AECTBUM;
2) opraHu30BaTh MPUBEACHNUE MIPUMEPOB Ha BOCHPOM3BEIEHHBIE CIIOCOOBI
JIICVICTBUIA;
3) 3a(MKCUPOBATh BOCIIPOM3BEAEHHBIC CIIOCOOBI MEUCTBUI B PEUM;
4) 3abMKCHPOBATh BOCIIPOM3BEIEHHBIEC CIIOCOOBI ACMCTBII B 3HAKAX (ITAIOHBI);
5) opraHM30BaTh aKTyaJW3alIMIO0 MBICIUTEIBHBIX OIEpalldii, TOCTaATOIHBIX
IIJIST TIOCTPOCHMST HOBOTO 3HAHUSI: aHAJIN3, CpaBHEHME, 0000IIeHNE;
6) opraHu3oBaTh 0000IIEHNE AKTYAIU3UPOBAHHBIX CIIOCOOOB AECTBUIA;
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7) opraHu30BaTh MPENCTaBICHNE CIIEKTPA 3aAaHIi, TPEOYIOIIUX UCTIONb30-
BaHME HOBOTO CIIOco0a JefCTBYSI;

8) opraHuzoBaTh aHAIN3 IPOOHOTO 3aJaHMST U BO3MOXXHOCTH €T0 BHITIOTHEHMSI;

9) opraHu3oBaTh (HUKCAINIO BOZMOXHBIX 3aTPYTHEHUI yIallIIMUCS.

Opeanusayus y4ebHo2o npoyecca Ha smane 2:

Kaxxmoit rpymme gaércst moapoOHseIii oopaselr BbmosHeHus NeNe 2; 11; 5; 14 u3
nmoMarHei padotsl (P—1).

3amaHue TpyIaM: IPOBECTU CAMOIIPOBEPKY 3alaHU 13 JOMAIITHEe paboTHI, 3a-
¢ukcrpoBaTh MecTa 3aTPyAHEHU, UCTTPABUTD OLITNOKH.

Ha pa6oty orBomutcs 2 MuHYTHL. OpraHuM3aTophl TPYIII IIPOrOBapUBAIOT MecTa U
MPUYMHBI 3aTPYIHEHNSI, KOTOPhIe BO3HUKJIM Y YWICHOB IPYIIIIbI (€C/IU 3aTPyIHEHMsI ObLUIN).

ITocne yero rpymmam BBITAIOTCS KapTouyku (P—2), B COOTBETCTBUM ¢ KOTOPBHIMU
npoaoJkaeTcs pabora B rpyImnax.

Bo3MoXHBIIT BapraHT BBIIIOJHEHUS 3a0aHUsI (OTBEYAIOT MPEACTABUTEIN IIEPBBIX
TPEX IPYIIII, OCTAIbHBIE TPYIIITBI, Y KOTOPBIX TOT K€ HOBBIM IIAT IIPOBEPSIOT U TOIIOTHSI -
IOT OTBET, MOTYT IIPUBECTH IIPUMEP U3 APYTOii 3aa4 TOMAIITHETO 3aJaHus):

I. (IV.) HoBplii 11ar anropurma — OnpeneanTb MHOXKECTBO 3HAYEHHIi, KOTOPbIE MO-
IYT NPUHUMATh HEU3BECTHbIE BEJIMYMHBI — MOXHO IPOMJLIIOCTPUPOBATH MPU PEIICHUN
3agaun Ne 11 (6), ctp. 7. T. K. KOAMYECTBO JIIOIEI MOXET BhIPaXKaThCsl TOJBKO 1LIEJIBIM
MOJIOKUTETBHBIM YUCIIOM, X € N. DTOT 1ar 3amucann’.

I1. (V.) HoBblii mar aaroputMa — IIpoBepuTh, 4TO KaXKIblil 3J1eMEHT YCJIOBHS 3a-
Ja4d OMHUCAH COOTBETCTBYIOUMIMM YPABHEHHEM — MOXHO IPOUJUTIOCTPUPOBATh IPU pe-
meHun 3amadn Ne 5 (6). YeimoBre, B KOTOPOM TOBOPUTCS, UTO CyMMa IBYX HaTypaJIbHBIX
qyces paBHa 28 ommcaHO ypaBHeHUEM X + y = 28 M yKa3aHMEM MHOXECTBA 3HAYCHUI
X € N, y € N; ycJI0BUSI O TOM, YTO TIEPBOE YMCJIO TIPU JeIEHUU Ha 8 JaeT OCTaTOK 5 OIu-
CaHo ypaBHeHUeM x = 8a + 3,

a € N, a BTopoe Y1CJIo IIpY IeJICHUHM Ha 8 1aeT 0CTaTOK 7 ONMKMCAaHO ypaBHEHUEM

y=28b+7,b€ N. DTOT 1Iar NPOrOBAPUBAETCSI YCTHO.

I11. (V1.) HoBwrit mar airopur™Ma — 3a(MKCHpPOBaTh HICKOMYIO BEJIMYMHY — MOKHO
MPOWJITIOCTPUPOBATH TIpH pelieHny 3agaur Nel1 (6). B 3amaue Hy>KHO OTBETUTH Ha BO-
MPOC: CKOJIbKO YeJIOBEK CTaJIO B BaroHe. B 3agade cka3aHo, 4TO TMOC/e yKa3aHHBIX U3-
MEHEHMIi KOJIMYECTBO JIIo/ieil B BaroHe cTajo B 1,5 pa3a 6osbliie, yeM ObLI0, a ObLIO X.
3apukcupyeM UCKOMYIO BeTUUUHY: 1,5x?

DTOT 1Iar 3aMUChIBAETCS PSIIOM C MATEMaTUYECKOM MOJIENTbIO B paMKe, IToMedaeM
CTpenKoil (4ToObl He 3a0BITh TIEPEUTU OT OTBETA MOJEIU TI0 CTPEJIKE K HaXOXIEHUIO
OTBeETa K 3aja4e).

[anee mpemyaraeTcsl COCTABUTh HAa TOCKE U3 1IATOB, KOTOPBIE €CTh Y TPYIIM, aJIr0-
PUTM pelIeHUd 3a1a4l METOAOM MaTeMaTUYECKOTO MOJIEIMPOBAHUS.

— O6cynuTte crnemymolunii Borpoc B rpymnmax: Kakoii atarm MaTeMarniecKoro Mo-
JIEIMPOBAHUS OTTUCHIBAETCS] 9TUMMU IlIaramMu?

3amanue BeITONHSETCS B rpynmax. Ha Borpoc oTBevaeT omHa U3 rpymi (KeJiaTeb-
HO, CIIPOCUTb MIPENCTABUTEIS TOU TPYMIIbI, KOTOPast HE JOMOJIHWIA OTBETHI B IPEABITY-
meM 3aganun). Ha nocky BeiBemmBaetcst ataioH ([1-1).

— Yro BBl TOBTOPSIIN?

— Han xakum crienyronmm 3agaHreM Bbl OyIeTe pa3MbIILISTh?

— IMocTpoii Takyro MaTeMaTUYECKYIO0 MOJIENb K 3aqade Ne 17, 4ToObl OHA YIOBJIET-
BOpsiia TPeOOBAHUIO JOCTATOYHOM MOMHOTHI ([1-2).

— OO6cynuTe B TPyIIax, YTO HOBOTO B 33JJaHUU, KaKUE 3aTPYIHEHUS Y BaC MOTYT
BO3HUKHYTb ITPY BBITIOJTHEHWY 3a1aHus (Ha pabdoty 30 ceKyH).

¢ O6Cy>xmast BOIIPOC 0 MHOXECTBE 3HAYCHU I HEM3BECTHOM BEIMYMHBI, HY>)KHO OOpaTUTh BHUMaHUE
y4ammxcsi Ha CITOCOOBI YKa3aHUsI 3TOTO MHOXECTBA B YCIIOBUU 3a1a4 (MHOXECTBO 3HAUYEHUIA
3amaeTcs sSIBHO B 3amade Ne 5 (6) cTp. 6 1 HesiBHO B 3amade Nell (6), ctp. 7).
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OmHa 13 TPYIII 03BYIMBAaET pe3yIbTaT 0OCYXKIEeHUsI, OCTaIbHBIC IIPY HEOOXOTNMO-
CTU YTOYHSIIOT, JOMOJTHSIOT.

Bo3MOXHBII BapuaHT OTBETA:

Hogoe B 3agaHnu: MOHSITHE O TPEOOBAHNU JOCTATOYHON MOJTHOTHI.

Bo3MozKHBIE 3aTPYAHEHHS: TIOO HE CMOXEM ITOCTPOUTH HYXKHYIO MaTeMaTHIECKYIO
Mofesb, TM00 MOCTPOUM, HO He MPaBUILHO, JIMOO HE CMOXEM O0OCHOBAaTh, UTO IO-
CTPOEHHAsl MaTeMaThyecKasi MOJe/b NeHCTBUTEILHO YAOBIETBOPSIET TPEOOBAHUIO 10-
CTaTOYHON MOJHOTHI.

3. Boiasaenue mecma u npudunvt 3ampyoHeHust
Lenw:

1) opraHM30BaTh BOCCTAHOBJIEHHE BHITTOJIHEHHBIX OTIePalIHii;

3) opraHM30BaTh COOTHECEHWE BO3MOXHBIX JCWCTBUN C MCIOJIBb3YeMBIMU
3TajOHaMU (AJITOPUTMOM, TIOHSITUEM U T.1.);

3) opraHu3oBaTh (bMKcallMIO MecTa (I1ara, orepaiuu), rie BO3HUKIIO 3a-
TpyITHEHUE;

4) Ha 3TOI OCHOBE OPTraHU30BAaTh BBISIBICHME U (DUKCALIMIO BO BHEIIHEN peun
MIPUYMHEBI 3aTPYIHCHUS — TeX KOHKPETHBIX 3HAHWM, YMEHUI WA CITIOCO0-
HOCTEM, KOTOPBIX HEAOCTAET JJIS1 PELLIEHU UCXOIHOU 3a1a4yu U 3a7ay Ta-
KOT'0 KJlacca WIM TUTIa BOOOIIIE;

5) opraHu30BaTh COCTaBJIeHNE TEKCTA MO (PUKCALIMU MECTa M TIPUINHBI BbI-
SIBJICHHBIX 3aTPYIHCHUN.

Opeanuzayus y4ebHoeo npouecca Ha smane 3:
— ITocoBemmaiiTech B rpymiiax B Te4eHUe 1| MUHYTEI M OTBETETE HA BOIIPOCHI:
1) KaKoe 3agaHue TOJKHBI ObUIM BBIITOJIHUTD;
2) 4YeM MOIJIM BOCIIOJIb30BaThCsl IPU BBIITOJIHEHUU 3aJaHUS;
3) B KAKOM MeCTe ¥ TIOYEMY BO3HUKHET 3aTpyIHEHME.
OmoHaU3TPYIII 03BYUYNBACT PE3YIbTaT 00CYKICHUSI, OCTATEHBIC TP HEOOXOTUMOCTH
YTOYHSIIOT, JOTIOJIHSIIOT.
Bo3MOXHBIIT BapuaHT OTBETA:
Hano 66110 MOCTPOUTH MaTeEMaTHIECKYIO MOJIENE K 3a1aue, KOTopas yIOBIETBOPS -
Jia ObI TpeOOBAHUIO 1OCTATOUHOM MOJTHOTBI. MOXHO ObLIO BOCMOJIb30BaThCS HALLIMM aJl-
roputMoM. Ho B HeM HMYETO HE CKa3aHO MPO JOCTATOYHYIO ITOJHOTY MOJAEN. 3agaHue
BBI3BAJIO 3aTpyAHEHHE, T. K. HE 3HaeM, B YeM 3aKJII0YaeTcs TpeOoBaHUE MTOCTATOYHOI
TOJTHOTHI, ¥ Y HAC HET aJiTOPUTMa ITOCTPOCHHUS TOCTATOUYHO TTOJTHOM MaTeMaTHU4eCcKOi
MOJICIIH.
— Yto mampmre? (Hamo ocTaHOBUTBCS, M IIOAYMATh. )

4. Ilocmpoenue npoexma 6vixoda u3 3ampyoHenus
Lleas:
OpTraHn30BaTh MOCTPOCHNUE ITPOEKTA BBIXOAA M3 3aTPyTHECHUS:
* yJaIrmecs CTaBsIT LeJIb IIpoeKTa (1IeJIbI0 BCeTaa SIBISeTCs YCTpaHEeHHUE TTPH-
YHBI BO3HUKILETO 3aTPyIHEHUSI);
* y4alprecs YTOUHSIOT U COTJIACOBBIBAIOT TEMY YPOKa;
* yyJalIyecs ONpeIesIsTIoT CPpeICTBa (AITOPUTMBI, MOJIEIN, CITIPABOYHUKU U T. I1.);
* yyamyecs: (GOpMYJIMPYIOT IIarv, KOTOPbIe HEOOXOIUMO CHEJIAaTh IS pea-
JIN3alIMU TTOCTaBJIEHHOM 11e/IH;
Opeanusayus yuebHo2o npouecca Ha smane 4:
IMocosemaiitech B rpyniax B TeueHue 30 ceKyH:
1) cchopMynupyiiTe esIb JaIbHEHIICH AeSTeIbHOCTH;
2) chopMynupyiiTe TEMY YpPOKa;
3) cocTaBbTe IUTaH OEUCTBUIMA IO peaiM3aliy, TOCTaBJICHHON eIn.
OmHa 13 TPYIII 03BYIMBAET pe3yIbTaT 0OCYXKIESHUsI, OCTaIbHBIC IIPY HEOOXOTNMO-
CTU YTOYHSIIOT, JOMOJTHSIOT.
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Bo3MOXHBII BApUAHT OTBETA:

Iean: y3HaTH, B UeM 3aKII09aETCS TPeOOBaHUE TOCTATOYHOM MOJHOTHI MaTEMAaTU-
YECKOW MONENN, U HAYyYUTHCS CTPOUTh MATEMATUYECKYIO MOJMIENb, YAOBIETBOPSIOLIYIO
JAaHHOMY TPeOOBaHMUIO.

Tema ypoka: «TpeboBaHre K MATEMATHIECKOI MOIETH» .

Ilnan: HaliTU B y4eOHUKeE, B UEM 3aKJTIOYaETC TpeOOBaHUE TOCTATOYHON MOJTHOTHI
MaTeMaTUIecKOol MOJIENIN, U Ha €r0 OCHOBE COCTABUTh MPABUIIO (aJITOPUTM) TTOCTPOE-
HUS MaTeMaTUYECKON MOMIENU, yIOBIETBOPSIONIECH TaHHOMY TPEOOBAHUIO.

— HyXHO0 1 cOCTaBNATh HOBBIA QITOPUTM MTOCTPOECHUS TOCTATOYHO MOJIHOMN Ma-
TeMatnyeckou monenu? Kyna MoKHO BHECTH COOTBETCTBYIOIINE U3MEHEHUST?

IMocne aToro yunreneM Ha JOCKY BBIBEITUBAETCS T1aH paboThl ([-3),yTouHsroTest
1Iary TJIaHa ¥ elle pa3 IporoBapuBaloTCs.

5. Peaausauus nocmpoennozo npoekma
enn:
1) opraHM30BaTh peaJM3alNI0 ITOCTPOCHHOTO ITPOEKTa B COOTBETCTBUU C
IUTAaHOM;
2) aHaJI13 MOJIYICHHBIX pe3yIbTaToB B (DOpMEe KOMMYHHUKATABHOTO B3aMIMO-
JIEVCTBUSI,
3) opraHm30BaTh (PUKCAINIO HOBOTO CIIOCO0A IECTBUS B PEUH,
4) opraHn3oBaTh (YUKCAIIMIO HOBOTO CIIOCO0a ASHCTBHUS B 3HAKaX (C TIOMO-
IIBIO 3TAJIOHA);
5) opraHn30BaTh (PUKCAIUIO IIPEONOJICHHUS 3aTPYIHCHHS
6) opraHM30BaThb YTOYHEHME OOIIETr0 XapaKTepa HOBOTO 3HAHUSI (BO3MOX-
HOCTb IPUMEHEHMSI HOBOTO crioco0a MEeMCTBUIA AJIsl pelleHus BCexX 3aaa-
HUI JAHHOTO THUTIA).

Opeanusayus y4ebHo20 npoyecca Ha smane S:

Pa6oTa 1o BBIITOJIHEHMIO IIEPBOro MyHKTA IJIaHA OPraHM3yeTCs B IPyINaX, OaHa
M3 TPYIII O3ByYMBAeT Pe3y/bTaT pabOThbl, OCTAJbHBIC P HEOOXOAMMOCTH YTOUHSIIOT,
nonoaHsIoT. IToce BBICTYIICHMS TPYII Ha TOCKY BhIBEIIMBaeTcs 3TanoH ([1-4).

ITocne yero yuuTelb 3a1aeT BOIPOCHI, YTOYHSIIOIIETO XapaKTepa:

* Bcerna i1 cOoTHOIIEHUS, TOJIYYEHHbBIE B MATEMaTUYECKOI MOEJIN, Ol -
CBHIBAIOTCSI B YCJIOBUM 3ama4yu? (HET, OHU MOTYT TOJIBKO MOAPa3yMeBaThCsI,
T. €. BOBHMKATh Ha OCHOBE CBOMCTB MCCJIEAYEMOIO 00bEeKTa).

* Bce 11 cooTHOIIEHUS, CAEOYIOIINE U3 CBOMCTB 00BEKTa, YKa3hIBAlOTCS
B MaTeMaTuyeckoi Momeian? (HeT, MaTeMaTu4ecKasl MOAe/b JOJKHA CO-
JIEPKaTh TOJIBKO CYLIECTBEHHbIE ISl €€ PELLIEHUSI COOTHOILCHNS ).

— Tenepb BepHUTECH K TPOOHOMY 3aaHUIO U BLIIIOJHKUTE €T0 B IPYIIIIAX, OTBETUB

Ha CJIeayIoLIre BOIIPOCHI:
1. Kakoe ypaBHeHUE SIBHO 3a[JaHO B YCIIOBUM 3aJa4n?
2. Kakoii 00beKT MOIeIMpyeTcs B 3a1ade («repoii» 3Toi 3amaun)?
3. Kakoe HepaBeHCTBO ClIeAyeT U3 CBOMCTB MOIEIMPYEMOIro 00beKTa (3TO
YCJIOBME B 3aaue SIBHO HE YKa3aHo).

Ipynmam pasmaercst kaprouka ¢ Borpocamu (P-3). Ha paGoTy 1mo BBIITOJHEHUIO
BTOPOTO ITyHKTA IJJaHAa OTBOAMTCSA 1 MUHYTa ITOCJIe Yero, omHa M3 TPYIIN O3By4YMBaET
pe3yJbraT paboThl, OCTaJIbHbIC IIPY HEOOXOAUMOCTHY YTOYHSIIOT, JOIOIHSIIOT.

BoaMoxkHbIi1 BapraHT oTBeTa: Hamu mojiyyeHa Takas MaTeMaTUYeCcKasi MOJICIIb:

{Z(x +x+5)=65

x>0,

IJe X M — IIMPUHA y4acTKa.

— O0ocHyiiTe YTO, BbI IIOCTPOWIM MOJIEJb, KOTOpasl yIOBIETBOPSIET TPEOOBAHUIO
JIOCTAaTOYHOM MOJHOTHI. (MaTeMaTuyeckasi MOJeb YAOBIETBOPSIET TPeOOBaHUIO JOCTa-
TOYHOM MOJIHOTHI, T. K. OHA COAEPXKUT BCE CYIIECTBEHHbIC IS PelIeHUs 3aJayu Tpe-
0OBaHMUSI, KOTOpHIE CIASAYIOT KaK U3 YCIOBUS 3amauu (YypaBHEHHUE), TaK U U3 CBOMCTBA
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HCCIIEyeMOTo 00beKTa (CTOPOH MPSIMOYTOJIbHUKA), KOTOPOE HE OTUCKHIBAECTCS B IBHOM
Buze (HEPaBEHCTBO)).
— C 3TOr0 MOMEHTA, JOTOBOPUMCS CTPOUTD TOCTATOYHO MOJTHBIE MATEMATUUECKIE
MOJIEJ, TIPU PelIeHUH JII000ii 3amaun. it 3TOro Hy>KHO CKOPPEKTUPOBATh aJITOPUTM.
IMocoBemaiiTech B rpyrmnax B TeueHWe | MUHYTBI M OTBETHTE HAa BOMTPOCHI:
—Kaxoti u3 aTarnoB MaTeMaTUYECKOTO MOJIETUPOBAHMS U3MEHUTCS?
— Kakwue 11aru 1 Kak moMeHsIIOTCS B CBSI3U C TPeOOBAHMEM IOCTATOUHOM MTOJTHOTHI?
— IIpoBepsTe CBOUM MPEATIONOXEHUS TIO ITATOHY (Ha HOCKe (PUKCUPYETCS yTOU-
HEHHBII BapraHT anroputMa ([1-5))’.

6. Ilepeuunoe 3axpenaenue 60 HeutHel pevu

Llenn:

OpraHM30BaTh YCBOSHUE AETbMH HOBOTO CIIOCO0A AECTBUI ITPpU pellleHUM TaHHO-
ro KJ1acca 3aJa4 C uX IIporoBapMBaHUEeM BO BHEIIIHEH peyn.

Opeanuszayus yuebHoe2o npoyecca Ha smane 6:

Ne 19 (2)

3agaHue BBIMOJHSAETCS ¥ JOCKM C TIPOrOBapyUBaHMEM HOBBIX 111arOB aJITOPUTMA.

T. K. BeIMYMHBI YIJIOB IOCJIEI0BATEIbHbIC YETHBIC YKCIIa, 0003HAYMM 1-blii YToJI
2x°, Torma 2-oi1 yroj paBeH 2x + 2°, a 3-uii 2x + 4°.

OrnpeneuM MHOXECTBO 3HAYCHUIM X.

ITo ycnoBuio 2x € N . BeanunHa yria J1000ro TpeyroJbHHUKA 3TO MOJ0XKUTEIbHOE
yucyio, MeHblee 180°, 3HauuT, 0 < 2x < 180. YuurtsiBas, 4TO BEAMUYMHA YIJIa SIBJISIETCS
HaTypaJbHbIM YMCIIOM, JIEBYIO YaCTh HEPABEHCTBA MOXHO OITyCTUTh, JOCTATOYHO yKa-
3aTh 2x < 180. [IBa ycioB1Us MOXHO 3amucaTh B ogHo: x = {1; 2; 3...90}.8

ITo yToYHEeHHOMY AJIFOPUTMY HYKHO YCTAHOBHTb B3aMMOCBSI3H, KOTOPbIE€ BO3HUKAIOT
U3 CBOKCTB TPEYroJbHHKA (MOTYT ObITh SIBHO He yKazaHbl): CymMMa yIJIOB JIIOOOTO Tpey-
rojibHMKa paBHa 180° (ycTtHO)’.

ITo yrouHeHHOMY aJrOPMTMY HY>XHO 3aIllMcaTh He TOJIbKO YpaBHEHME, HO U Hepa-
BEHCTBO:

{ 2x<180,2xe N

2x + (2x +2) + (2x + 4) =180.

ITo yrouHeHHOMY AJIFOPUTMY HY>KHO IIPOBEPUTD, UTO KAXKIbIi1 3JIEMEHT OIMCaH CO-
OTBETCTBYIOIIIMM COOTHOIIEHHEM: B YPAaBHEHUH OIMCAHO, YTO YIJIbI ITOCIeN0OBaTEIbHbIC
YeTHBIE YMCJIa, a TAKXKe YUYMThIBaeTCs 0O0lee CBOMCTBO BCeX TPEYroJbHUKOB. B Hepa-
BEHCTBE OIMCAHO, KAKMe 3HAYCHUSI MOXKET IIPMHUMATh YroJl TPEYyrojbHUKa (YCTHO).

Janee ycTHO mporoBaprBaeTCs XOM pelleHus 3anaun (3aduKCcUpoBaTh UCKOMBIE
BEJMYMHBI, HAUTU KOPeHb YPaBHEHMS, IPOBEPUTh, HE HAPYIIUTCS JIM IIPU HAlACHHOM
3HAYEHUU X HEPABEHCTBO, OTBETUTh HAa BOIIPOC 3a[auH...).

— Kakomy TpeOGoBaHUIO yIOBJIETBOPSIET IOJyYeHHAs] MaTeMaThuueckKass MOIesb?
ITporoBopuTte B mapax, B YeM 3aKJII0YaeTCs 3TO TpeOOBaHNE.

7 Ecin y yYalIuxcsl BOSHUKHET BOIIPOC, [I0YEMY M3MEHWIICS IIIECTOIA, 4 HE IISIThIN ITyHKT aJITOPUTMA,
yYUTEIb 00roBapuBaeT ciyyail, Korna B 3aauye MOXET ObITh «CIPSITAHO» HE TOJbKO MHOXECTBO
3HAYCHUI HEM3BECTHOM BEIMIMHEI, HO U ypaBHeHKe. UTOOBI 00a BapraHTa yKa3aTh B aJITOPUTME,
BOCITOJIb30BAIMCh 00JIE€ EMKUM IIOHATHEM «B3aMMOCBSI3H MEXIY BeTMIMHAMI» . YTOOBI ITOHSTD,
KaK ypaBHEHME MOXET YKa3bIBaThCs B 3aJ1aU€ HESIBHO, MpearaerTcs paccMoTpeTb Ne 19 (2).

$ TIpeoGpa30BbIBaTh HEPABEHCTBO M CBOIMTh JIBA 3TUX YCJIOBHUS K OHOMY YCJIOBUIO HEOOSI3aTEIbHO,
T. K. TaHHOE JIEeUCTBUE SBIISIeTCSI (PaKTUIECKU pelieHNueM CUCTeMBbl HepaBeHCTB. Ha maHHBIIT
MOMEHT Y yJauuxcsi GopMUpYeTCsl yMEHHE CTPOUTh MaTeMaTUYeCcKylo MOAEb 3aaa4yu. Pemas
3amady, yJaliurecst poBepsTIoT COOTBETCTBUE HAICHHBIX KOPHEN HEpaBEHCTBY IMOACTAHOBKOI.

° Yuyutesb B MOABOJSAIIEM AUATOTe BBIBOIUT y4YallIMXCSl HA TTIOMCK 3aKOHOMEPHOCTEN, 3aJaHHBIX
B3amaye HesiBHO. [IpeanaraeTcst ycTaHOBUTD, KAKOM OOBEKT MOJIEIMPYETCs B 3a/1a4€, BCIOMHUTb,
KakKoe CBOWCTBO VYIJIOB TPEYrojJbHUKA YCTaHABIMBAJOCh HWMM Ha YpoKax MaTeMaTUKU.
OOroBOpPUTH, UYTO JAHHOE CBOMCTBO OyIeT MOoKa3aHO Mo3Xke Ha ypokax reometpuu. [locne yero,
YUUTEb MMPOCUT YYalLMXCSI TPUMEHUTD CBOMCTBO: «CyMMa YIJI0B JI000r0o TpeyrojbHUKa paBHa
180°» nns TpeyrojbHUKA U3 JAHHOU 3a1ayu.
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7. CamocmosameavHas paboma c camonpogeproli no IMaiony
Ilens:

1) opraHn30BaThb CaMOCTOSITEJIbHOE BbIMOJIHEHUE YYalIUMUCS TUITOBBIX 3a-
JIAaHUI Ha HOBBIN CIIOCO0 AEHCTBUS;

2) OopraHM30BaTh CAMOCTOSITEJIbHOE COOTHECEHME PAaOOTHI C 3TAJTOHOM IUIS
CaMOIIPOBEPKU;

3) mo pe3yibraTaM BEITIOJTHEHUSI CAMOCTOSITEIBHOM paOOTHl OPTaHM30BaTh
CcoCTaBJIeHUe TeKcTa peIeKCUM AeITebHOCTH MO MPUMEHEHUIO HOBOIO
crniocoba eficTBusl.

Opeanusayus y4ebHoeo npoyecca Ha smane 7:
Yro panplie HeOOXOIUMO CAENaTh?
s caMoCTOSITeIbHOM pabOTHI yJaImuMCesl TIpeiaracTcs BRIMOMHUTE Ne 19 (1),
npudeM MpeajaaraeTcsi, TOJIbKO MOCTPOUTh MaTeMaTUYECKYI0 MOIEb K 3a1aye.
— Kaxkwue mrarn anroputma Bl TOJDKHBI ciesiath? Hy>KHO I HaXOAUTh pelieHus,
YIOBJIETBOPSIIONINE MOIEIN?
VYuanuecst BRINOTHSIIOT CAMOCTOSITE/IbHYIO PAa0OTy M IIPOBOMASIT CAMOIIPOBEPKY 1O
3TaJIOHY WIS camoIipoBepku (P-4).
— I1poaHanu3upyiiTe B rpynIiax pe3yJIbTaThl BHIIOIHEHUS CAMOCTOSITEIbHOM PabOTHI:
* HA30BUTE, KAKKeE IIaTry aJIrOpUTMa ObLIM HOBBIMY IIPU BBIIIOJTHEHUHY 3a0aHUS;
* HAa30BUTE, B KAKMX MECTaxX U MOYEeMY BO3ZHUKIIU 3aTPYAHEHUSI.
OpraHu3aTophl 03BYYMBAIOT PE3yIbTaThl aHAIN3a PaboT.

8. Brarouenue 6 cucmemy 3Hanuiil u nogmopenue.
Llenn:
1) TpeHupoBaTh YMEHHE UCIIOJIH30BATh HOBHIC IIIaTM aJITOPUTMA IIPHU peIle-
HUM O0Jiee CI0XKHBIX 3a7a4;
2) OpraHu3oBaTh IMOBTOPECHUE YUYEOHOTO COMEpKaHMSI, HEOOXOMMMOTO IS
obecrevyeHns coJepKaTeIbHOM HETPEPHIBHOCTH.

Opeanusayus y4ebHoeo npoyecca Ha smane §8:
— Kak nokazana camocTosiTesbHas padoTa, OOJNBIIMHCTBO M3 Bac HaydWJIKCh

CTPOUTH MOJEJIb, KOTOPasl yIOBIETBOPSIET TPeOOBAHUIO AOCTATOYHOM MOJHOTHL. st
Yero Xe Hy>KHO CTPOUTh Takue Moaean? Hackojbko BaXXHO IpHU IMOCTPOSHUM MOJAEIU
YUUTHIBATh BCE CBOMCTBA MOAEINPYEMOTo 00beKTa? UTOObI TTOHSTh, KaK BAMSET ITOJTHO-
Ta MaTeMaTUYECKOI MOIE/IM Ha pe3y/IbTaT pellieHus] 3a1ayu, pa3oepuTe B IPyIIiax Xo.
peleHust 3amauu u3 yuebHuka Ha ctp. 10—11.

Ha paboty orBOIUTCS 3 MUHYTHI.

— INocoBewaiiTech B rpyIire U OTBETHTE Ha BOIPOCHI:

Kaxkoe ypaBHeHME MOTIJIO OBITh MPOIMYIIEHO B MaTeMaTU4eCKOi Moaean?
IMoyemy?

Kakomy TpeboBaH1I0 OHA ObI HE YIOBJIeTBOpsiaa?

Kakast 661 BO3HUKIIa CUTYallMs IPY PEIIeHU JTaHHOM 3aa4uu, eCIu Obl ee
MOJIeNIb He ObliIa 10CTaTOYHO noyiHO#? ChoenaiiTe BHIBOI.

Ne 20 (a)

Ilepen pelieHueM 3amayu PeKOMEHIYETCsl BBIIOJHUTh (DPOHTAIBHO CIEAYIOLIEe
MOAroToBUTEIbHOE 3amaHue ([1-6). YuuTeab mokasbiBaeT obOpasell IepeBoaa 3arlucu
«x =y» — «[lepBoe YnCI0 paBHO BTOPOMY».

Pemrenue 3agaun opopmiseTcs yunTeneM Ha qocke. BbImomHeHUsT omHOrO 1ara
aJITOPUTMa KOMMEHTUPYETCS OIHUM Y4eHMKOM. [lJig cocTaBlIeHUsI MaTeMaTU4eCKOM
MOJIEJIY BbI3bIBACTCS OJIMH M3 CUJIBHBIX YUEHUKOB. J1JIs1 €€ pelleHs OpraHu3yeTcst oI -
BOASAILIMIA TUAJIOT, KOTOPBIi JOJKEH BBIBECTU PeOSIT Ha UCIIOIb30BaHKE METOA Iepe-
oopa. (EcTb mu anropuTM pelieHus Takoil MatremMaTudeckoit Moaenu? Kakue mMeTombl
MCIIOJIb30BaJIMCh paHblile, KOrIa He ObLIO M3BECTHOTO CIIOcOo0a pellieHUs] ypaBHeHUs?
Kakoit u3 atnx MetogoB (MeToI Mpob M OLIMOOK WJIM METO[ Iepedopa) MOXKHO TpU-
MEHUTH B JAHHOM ciiy4yae?
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YuurenaeM oroBapruBaeTCs, YTO €T0 MOKHO MCIIOJIb30BaTh VISl pEIIeHUs He TOJIBKO
ypaBHEHUsI, HO U HepaBeHCTBAa. Ha OCKe BBIBEIIMBAETCS aJITOPUTM TIPUMEHEHUS Me-
ToAa nojHoro nepedopa (J1-7).

Bo3MOXKHBI BapMaHT peIIeHUs:

ITycTh x mep. — KOJIMYECTBO TOIOJEN, ¥ Iep. — KOoJaudecTBO 6epes. Torma 1yooB —
y Iep., KIEHOB — y 1ep., T.K. KOJIMIEeCTBO Oepe3, yOOB U KJIEHOB ognHaKoBoe. T. K. KO-
JIMYECTBO IEPEBbEB MOXKET BbIPAXKATbCS TOJBKO HATYpaibHbIM UuciaoM: X € N,y € N. I1o
yCIIOBHIO X OoJiee, YeM B TPH pasa OOoJIbIlle, YeM YMCIIO BCEX OCTATbHBIX IEPEBHEB, T. €.
x> 3(y + y+y). U3BecTHO, 4TO YMCIIO KJIEHOB U TOMOJIei MeHbiie 12, T.e. x +y < 12.

CocTaBUM MaTeMaTU4YeCKyI0 MOMIEb U 3aUKCUPYEM UCKOMYIO BETUIMHY:

xeN,yeN
x>3(y+y+y) —|x=?
x+ty<I12.

xeN,yeN
x> 9y
x+ty<I12.
Hatinem pemenue Metomom nepedopa (x € N, y € N):
T. k. x + y < 12, MHOXeCTBO BO3MOXHBIX 3HAYCHUIT COKpaTuTcs 1o x < 12, y< 12, T. e.
x={1;2;3..11}my={1;2;3...11}.
I.Ecimy=1,Tox>9-1=x>09.
I.I.y=1,x=10,10 1 + 10 < 12 (n1);
1.2y=1,x=11,T0 1 + 11 <12 (7).
2.BEcmmy=2,t0x>9-2<= x> 18 (x¢{1;2;3...11}).
3.Ecmmy>2, tox> 18 (x ¢ {1;2;3...11}).
Omeem: B mapke 10 Tomosneii.

9. Pepaexcus dessmeabHoCIU HA YPOKe
Llenn:
1) opraHm3oBaTh (PMKCAIINIO HOBOTO COMEPKAaHMSI, N3YUCHHOTO Ha YPOKE;
2) opraHu3oBaTh pe(IeKCUBHBIN aHATN3 Y4eOHOM HEATEILHOCTA C TOYKHU
3pEHUST BHITIOJIHEHUST TPeOOBAHUI, N3BECTHBIX YUALITUMCST;
3) opraHu30BaTh OLIEHMBAHWE yYalllUMUCS COOCTBEHHON AESTEIbHOCTUA Ha
YPOKE;
4) opraHu3oBaTh (hUKcaIMI0 Hepa3pellEHHBIX 3aTPyIHEHUI Ha ypoKe Kak
HarlpaBJIeHUI Oyayiieil yaeOHO# NesITeTbHOCTH;
5) opraHM30BaTh OOCYXIEHNE 1 3aITMCh TOMAIITHETO 3aJaHus;
6) opraHu30BaTh COCTABJIEHME TEKCTA 10 pedIeKCUn AesITeTbHOCTH Ha YPOKE.

Opeanusayus y4ebHoeo npoyecca Ha smane 9:

PaGorasi, B rpyImax BbI JOJZKHBI OTBETUTD Ha CIICAYIONINE BOIIPOCHI.

Ha nocky BeIBelIMBaloTCsl BONpOcChl 1jis pediekcuu (I-8).

Tpynmsl TpoBOAAT pedieKCUIo CBOE AesITeTbHOCTH.

OmHa 13 rpyIin 03ByYMBaeT OTBEThl HA BOMPOCHI.

— Kak BBl BepHO OIpeAeNwIv, Ha 3TOM YPOKE Bbl YICHWIM B YEM 3aKJII0UaeTCs
TpeOoOBaHME TOCTATOYHOI IMOJHOTHI K MareMatudeckoil momeau. Ho 3To TpeboBaHme
HE eIMHCTBEHHOE, KOTOPOMY JOJDKHA YIOBJICTBOPSITH MaTeMaThuiecKass Moaeib. EcTb
emte ogHo. C HUM BBI TO3HAKOMUTECH IOMa, IIpY YTeHUM IyHKTa 1.1.2. CocTaBbTe TOMa
9TajioH «OCHOBHBIE TPEOOBAHMS K MAaTeMaTUICCKON MOMIETT», B KOTOPOM YKaXXUTE IBa
TpeOOBaHUA K HEMl.

Jlomamnee 3aganue:

1. 1.1.2. cocTtaBUTh 3TalIOH «OCHOBHBIE TPEOOBAHMS K MaTeMaTIECKOM MO-
nenu»; No 19 (2) mopemats 3agauy; Ne 27 u Ne 3 (a).
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Tun ypoka: PT!

Tema ypoka: «MaremaTuueckasi Mo/ieJib 1 OCHOBHbIE TPEOOBAHUS K HEil»

OcHoBHbI€ 1eJH:

1) TpeHUpOBAaTh YMEHUE CTPOUTH MATEMATUIECKYIO MOIEJb, YIOBIETBOPSIOIYIO
OCHOBHBIM TPEOOBAHUSIM K HEM;

2) TpeHUPOBATh YMEHUE PEIIaTh 3a1a4u 110 YTOUHEHHOMY aJITOPUTMY;

3) TpeHUpOBaTh yMEHUE PENIaTh YpaBHEHUS METOIOM MPUBEIACHMS K LIEJTbIM YUCIIaM;

4) TpeHUPOBATh YMEHUE OTIPEIEIISITh BU BEICKA3bIBAHUSI, €TO UCTUHHOCTD U CTPO-
WUTb €TO OTPUIIAHUE.

5) MO3HAKOMUTB'' ydalMxcst ¢ HOBBIM TUTIOM YPOKa U €TO0 TUTAHOM.

ObGopynoBanmue.

JleMOHCTpanMOHHBII MaTepra:

1) mtan ypoka:

1. IloBTOpeHME M BBISIBJICHHWE 3aTPYTHEHUN MPU IIPOBEPKE ITOMAIII-
HETO 3aJaHMsI.

. BelnoJiHeHre TPEHMPOBOYHBIX 3aJaHUI 10 TEME ypOKa.

. BelnosiHeHre caMOCTOSATEILHOM pabOThl C CAMOIIPOBEPKOIA.

. BeinmoyiHeHWe 3agaHuii IO APYroii Teme.

. [lonBeneHune UTOroB ypoKa.

B AW

2) AJITOPUTM PECIICHMSA 3a1a49 METOAOM MAaTCMAaTNYCCKOTO MOOCTITMPOBAHM !

. BHMMaTeIbHO TIPOYNTATH 3a1a9Yy.
. OmpeenTh, KaK¥e BEJIMUMHEI M3BECTHBI, U KaK1e HaJ0 HAWTH.
. IlpoBepUTh COOTBETCTBUE EAMHUIL U3MEPEHUST BETUYMH.
. BoIOpath Heu3BeCTHBIE BEJWYMHBI, KOTOpbIe OyaeM 0003HayaThb
OYKBOIA.
5. OmnpenennuTh MHOXECTBO 3HaUYCHUI, KOTOPBIE MOTYT IIPUHUMATh
HEU3BECTHBIC BEJTMYUHEI.
6. YCTaHOBUTH B3aMMOCBSI3W MEXIY BeIMUYMHAMU (SIBHO 3aJaHHEIC
B YCJIOBUM 1 BOZHUKAIOIIVE U3 CBONCTB MOIECIUPYEMOTO OOBEKTA).
7. CocTaBUTh ypaBHEHME WJIM HEPABEHCTBO (OMHO WJIM HECKOJIBKO) U
000CHOBATb UX.
8. IIpoBepuUTh, UTO KaXKIBIN 3JIEMEHT YCIOBHUSI 3aJa4i OIMCAH COOT-
BETCTBYIOIIUM COOTHOILIEHUEM.
9. 3abuKcUpoBaTh UCKOMYIO BEJIMYMHY.
10. HaiiTu Bce pelieHus, yI0OBIETBOPSIONIME MOCTPOSHHON MOJEH.
11. TIpoBepuTh COOTBETCTBUE MOJIYYEHHOIO OTBETA BOIIPOCY 3adayu.
12. YoenuThCs, 9TO MOJNyYEHHBIC PEIICHUS COOTBETCTBYIOT CMBICTY
3aIa49M.

LN =

12"Vpok pediekcun TPEHUPOBOYHOTO THTIA.
[lepBble clieHapUM YPOKOB JaHHOTO THIIAa HamMcaHbl Ha 0a30BOM ypoBHe peanuzanuu TIM.
B manpHeiiiem moctenmeHHO paboTa Ha BCeX 3Tarax 3TOr0 ypoka (KpoMe CaMOCTOSITeNIbHOMN
paboTel) OyneT OpraHU30BbIBAaTbCS B TIpYyMMax, YTO COOTBETCTBYET TEXHOJOTUUYECKOMY
YPOBHIO TIpoBeeHMsT ypokoB B TIM. MoXXHO HauMHATh BBOAUTH JEMEHTHI TaHHOTO YpOKa
MOCTENEHHO (HalpUMep, Ha MEePBBIX MOpax 3Tallbl CAMOCTOSTENbHONU PadOThl U TOBTOPEHUS
MOXHO OITyCKaTh).

'B maHHOM ClieHapMM IIPOBOAUTCS IEPBBI YPOK JAHHOIrO TUIA (YYalllecs] BIEPBBIE CTABIT
MOAOOHYIO 1IETb U 3HAKOMSITCS C TUIAHOM pedIeKCHUBHO-TPEHUPOBOYHOTO YPOKa).
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3) OCHOBHBIC Tp€6OBaHI/I$I K MaTeMaTU4eCKOM MOJIENIN:

1. JocTtaToyHass MpoCTOTA.
2. JlocTaTo4yHas MOJIHOTA.

4) aropuT™ NpHMMEHEHUs MeToa nepedopa:

1. l'IpoaHaanpOBaTb HCPaBCHCTBO M HalTh MHOXECTBO €ro BO3-
MOZKHBIX peHIeHI/Iﬁ.

2. HPOBCpI/ITB, MO2KHO JI1 COKPAaTHUTb KOJIMYECCTBO JICMCHTOB JaHHO-
T'O MHOXECTBA.

3. npOBCpI/ITB JJIA KaXXKa0ro n3 3JICMCHTOB COCTAaBJICHHOTO MHOXKEC-
CTBa, ABJIACTCA JIM OH pCHICHUEC JTaHHOI'0 HCpaBCHCTBA.

4. 3anucatb OTBCT, BbITIMCAaB BCC HallIeHHbIE peUICHUA.

5) MJIaH TPEHUPOBOYHOI PabOTHI:

1. BBIMOJIHUTBL CBOE TPEHUPOBOYHOE 3aaHUE.

2. ConocTaBuUTh pelieHre ¢ TIOAPOOHBIM 00pPa3LIoM.

3. 3adukcupoBaTh MPaBUJIBHOCTh BBITIOJTHEHUS 3aJJaHUi1, €CJTU BO3-
HUKJIM 3aTpyIHEeHUS, 3a(pUKCHUPOBATh MECTO M TIPUUMHY 3aTPY/I-
HEHMS B CBOEH KapTouke pehIeKCHH.

4. Ha ocHOBe moapoOHOTo 00pa3ia MCIIPaBUTh OITUOKM.

5. BBIMOJIHUTSG caeaylollee TPEHUPOBOYHOE 3aaHKE.

6) KapTOUYKa ¢ BorpocaMu AJisl 3Tana peaeKCHn:

7. Kakue yMeHUsI Bbl CETOIHS TpeHUpoBaan?
8. Kakyro 11ie;16 BBl cTaBWIM Miepen cobori?
9. Bbl 1OCTUTIM TTOCTaBJICHHOM 1ieau?
10. Kakue 3HaHMS BbI UCITOJI30BAIM TIPU BHITIOJTHEHUHY 3aJaHUI?
11. Kaxkwue 3aTpynHeHMsI BO3HUKAJIM B IIPOLIECCe PaOOThI HAll 3alaHUsSIMU?
12. Kakue 1ocTIKeHUs BbI MOXETe OTMETUTh?

Pa3narouynblii MaTepuan:
1) noapoOHLIit 00pa3ell BHIMOJIHEHWS 3aJaHUs U3 TOMaIIHEN pabOTHI:

Ne 3 (a)

[Tycts x THIC. py0. — BBIpYYKa B cheBpase (x > 0). Beipyuka B stHBape Oblia
(x + 49,58) TrIC. pYO., B MapTe (x — 178,92) ThIC. py0. OOIIIas BEIpyYKa 3a
KBapTajl cocTaBUTX + (x + 49,58) + (x — 178,92), 4TO 110 YCIOBUIO PaBHO
700,46 ThIC. pYO.

CocTaBUM MaTeMaTUYECKYIO MOJE/b 1 3a(DUKCHUPYEM UCKOMYIO BEJIMYMHY:

{ ;c:-éx +49,58) + (x — 178,92) = 700,46 x— 178,92 =2

x+x+49,58 +x— 178,92 = 700,46;
3x=700,46 + 178,92 — 49,58;
3x=829,8;
x=276,6;
276,6 >0
276,6 — 178,92 = 97,68 (ThIC. pY0.)
Omeem: 97,68 ThicAY pyOJIeii IOJYYWII Mara3uH B MapTe.
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Hopemats 3amagqy Ne 19 (2), ctp. 11

x=7?
XEN,X<180 — x—178,92:‘)
{x+(x+1)+(x+2)=180 x+2=2

3x + 3 =180;

x+1=060;

x =59

59 € N, 59 <180

59+ 1=60

59 +2=61
Omeem: 59°, 60°, 61°.

Ne 27
ITycts x° — BeamumHaA MeHbIero octporo yria, 0 < x < 90. Torma 2-oi
yroji paBeH x + 26°, Tpetuii yron paBeH 90° (T. K. TpEYrOJbHHUK MPSIMOY-
roiibHbIN). [1o CBOMCTBY yIJIOB JTI060TO TpeyroJibHMKA UX cymma x + (x +
26) + 90 paBHa 180°. CocTaBUM MaTeMaTHYECKYIO MOZIE/b U 3apUKCHpyeM
HWCKOMYIO BEJIMYUHY:
0< x<90
{x+ x+26)+90=180
x + (x+26) + 90 = 180;
x+x=26+90=180;
2x =180 — 26 — 90;
2x = 64;
x=32
0<32<90
Omeem: MEHBIINIA yTo paBeH 32°.

— | x=7?

2) noapoOHbIe 00pa31Ibl BHIITOJHEHUS TPEHUPOBOUHBIX 3aIaHUIA:

Ne 3 (0)

ITycTh x KM npolIY B TIepBbIii NeHb. x > 0. Bo BTopoii aeHb (x — 4,54) kM, B
Tpetuii (x +5,61) kM. 3a Tpu IHS OHM npouutn x + (x — 4,54) + (x + 5,61),
YTO IO YCJIOBUIO paBHO 112,73 kM.

CocTaBUM MaTeMaTUYECKYIO MOAEJb U 3aUKCUPYEM UCKOMYIO BEIMUUHY:

+(x— +(x+ =
{;c>(§x 4,54) + (x + 5,61) = 112,73 x_454=1

x+ (x—4,54)+ (x+5,61)=112,73;
x+x—4,54+x+5,61=112,73;
3x—4,54+ 5,61 =112,73;
3x+1,07=112,73;
3x=111,66;
x=37,22
37,22>0
37,22 — 4,54 = 32,68

Omeem: 32,68 kM.

367



Ne 19 (3)

T. XK. BeTMYWHEI YIJIOB ITOCJICIOBATEIbHBIC YMCIa, KpaTHBIC TPeM 0003Ha-
yuM 1-blit yron 3x°, Toraa 2-oii yroj paseH 3x + 3°, a 3-mit 3x + 6°.
OrmpenenmM MHOXECTBO 3HaUeHMIt X. 1o yemoBmio 3x°€ N. BenmmunHa yria
JII000T0 TPEYTOJIBHUKA 3TO IOJIOKUTEIBHOE YMCIIO, MeHbIIee 180°, 3Ha-
quT, 0 < 3x < 180. YunTeiBas, 9T0 BeTUMUMHA YIJIA SIBISECTCS HAaTypaTbHBIM
YHCIIOM, JICBYIO 9YaCTh HEpaBEHCTBA MOKHO OITYCTUTD, TOCTATOYHO YKa3aTh
3x < 180.

Cymma yriioB 3x + (3x + 3) + (3x + 6) mo6oro TpeyrosbHuKa pasHa 180°.
CocTaBMM MaTeMaTUIECKYIO MOAEITb 1 3a(DMKCUPYeM MCKOMBIC BEIMUMHEI:

3x< 180, 3x€ N =
{3x+(3x+3)+(3x+6)=180. - | x+3=2
I +6=2

3x + (3x + 3) + (3x + 6) = 180;
3x+3x+3+3x+6=180;

9x + 9 = 180;
x+1=20;
x =19

3-19 <180;3-19¢e N

57<180,57€N

57 +3=60° 57+ 6=063".
Omeem: 57°; 60°; 63°.

Ne 4(a)

ITycThb x IIT. — KOMMYECTBO AUCKOB, KOTOPOE OKYITUT BCE pacxoanl (x € N).
«Yucrasg» npubbLIb ¢ Kaxaoro aucka paBHa (250 — 50) py6. Torma «um-
cTasi» MpuobLTb ¢ x AUcKoB (250 — 50)x py6. CymMma Bcex pacxomoB 3a Me-
csir 50 000 + 100 000 + 200 000 + 30 000 mokHa OKyIaThCes, T. €. JOJKHA
ObITh paBHa (250 — 50)x.

CocTaBUM MaTeMaTUYECKYIO MOJIE/Ib 1 3a(hUKCHUPYEeM UCKOMYIO BEJIMYMHY:

xeN
{(250 — 50)x =50 000 + 100 000 + 200 000 + 30 000
200x = 380 000;
x=1900
1900 e N

Omeem: 1900 nuckoB.

Ne 20 (B)

ITycts x urpokoB HaOpamu 10 GamioB, y UTPOKOB HaOpaiu 8§ OajioB.
x,y € N. Toraa o ycinoBuio7 6aioB Habpaau X UTPOKOB, 5 6ajioB HaOpa-
JIV X UTPOKOB. B TypHMpe TpuHUManm yuactue He MeHee 12 UTpOKOB, UTPO-
KOB HaOpaBIIUX IPYroe KOJUYECTBO OALJIOB HE ObLIO0, 3HAUMT, y + 3x > 12.
Hrpokos, HabpaBIux 8 6a10B, 6610 O0JbIIIE, YEM BCEX OCTATBHBIX, TOTA
y > x + x + x. I[Ipu 3TOM Gosibiiie 7 6ay10B, T. €. 8 U 10 OayioB Habpanu
meHee 10 urpokos, Toraa y + x <10.

CocTaBuM MaTeMaTUIeCKYIO MOJIEh 1 3a(hUKCHUPYeM UCKOMYIO BEJTMIMHY:

y+3x>12
y>x+x+x
y+x<10
xeN,yeN

368




Haiinem pelieHre MeTonom repedopa.

x € N,y € N. IlpoBepuM, MOXHO JIA COKPATUTh KOJUYECTBO IJEMEHTOB
naHHoro MHoxecTBa. M3 HepaBeHcTBa y + x < 10 sicHo, uto x = {1; 2; ...8},
y={1;2;..8}.

Odopmum perreHre B Buje TaOIUIIbI, IPOBEPUM ISl KAXKIOU Maphl dJ1e-
MEHTOB COCTaBJICHHOTO MHOXECTBA, SIBJISIIOTCS JIM OHU PEIIEHUSIMU JaH-

HBIX HCPAaBCHCTB:

y>3x y+x<10 y+3x>12
>3-
yy_34 4+1<10 () 443-1>12 ()
y=5 54 1< 10 () 5+3-1>12 ()
x=1 y=6 6+ 1< 10 (u) 6+3-1>12 (1)
y=17 7+ 1< 10 (n) 7+3-1>12 (1)
y=28 8§+ 1< 10 (m) 8§+3-1>212 ()
y=9 9+ 1< 10 (1)
>3.2
yy=7 7+2<10 (u) 7+3-2>12 (n)
=2
o y=8 8 +2<10 (1)
y>8 y+2<10 (1)
y>3-3
= +3<
x=3 e y+3<10 (n)
x>3 y>12 y+x<10 (1)

Omeem: 7 UTPOKOB.

3) camocrosTenbHas paboTa:

Pemute ogHy 3agauy Ha BbIOOD:

1) IlepBbIit yroa TpeyroibHuka Ha 20° MeHblIE TPEThero U B 2 pasa
Oosblle Broporo. HalTh yriel 3TOro TpeyrojibHHUKa, €CIU cymMMma
MEepBOro U TpeTbero yrios pasHa 100°.

2) OnuH OCTPBIN YroJl MPSMOYTOJBHOTO TpeyrojibHUKa Ha 10° MeHb-
1re apyroro. Haiinu octpeie yribl TpeyroJbHUKA.

4) 3TaJIOHBI [JIS CAMOIIPOBEPKU CAMOCTOSITEIbHOM pabOoTHhI:

3amaya Ne 1.

1. BunMaTe/ibHO NPOYMTATH 3a/1a4y.

HyxHo HaiiTu BeIUYUHBI YIJIOB TaH-
HOTO TPEYroJbHUKA.

2. OmnpenenuTb, KaKie BeJIHYHHBI W3-
BECTHBI, M KAKHE HA/I0 HAWTH.

Enynunst N3MEPECHMUA COrjiaCOBaHbI.

3. IIpoBepuTh COOTBETCTBHE €IHHHIIL
U3MepeHHs BEJTUYHH.

[TycTh X° — BeIMYIMHA BTOPOTO yIJIA.

4. BroiOpaTh HeM3BECTHBIE BEJIMYHHBI,
KOTOpbIe OyneM 0003HA4YaTh OYKBOIA.

0<x<90

5. OnpeneauTb MHOXKECTBO 3HAYEHHIA,
KOTOpble MOTYT NPMHMUMATh HEU3BECT-
HbIe BEJIMYHHBI.
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Torma no ycJioBuIo 2-0#f OCTPHIi yroJ
paBeH x + 10°. TpeyroibHUK IPSIMOY-
TOJIBHBIN, 3HAYUT, TPETUI YTOJI paBEeH
90° ITo CBOICTBY YIJIOB JIFOOOTO TPEY-
rogpHUKa x + +(x + 10) + 90 paBHO
180° .CocTaBMM MaTeMaTUYECKYIO
MOJICIIb:

0<x<90
{x+90+(x+10)=180

6. YCTaHOBUTD B3aHMMOCBSA3U MEXKIY
BEJIMYMHAME (SIBHO 33JJaHHBIE B YCJIO-
BUH Y BO3HUKAIOLIME U3 CBOWCTB MOJIE-
JIIPYEMOro 00'beKTa)

7. CocTaBuTh YpaBHEHHE HJIH HEPABEH-
¢TBO (OHO WM HECKOJIHKO) M 000CHO-
BaTh MX.

Kaxnplit a1eMeHT ycioBus 3a1a4u
(¥ 3aJaHHBIIf HESIBHO) OIMKMCAaH COOT-
BETCTBYIOIIMM COOTHOIIIEHUEM.

8. IIpoBepuThb, YTO KAXK/bIil 3JIEMEHT
YCJIOBHS 32J]a41 ONKCAH COOTBETCTBY-
IOIIAM YPABHEHHEM.

x=7?
x+10="?

9. 3ahmKCcHpPoOBaTH UCKOMYIO BEJIMIHMHY.

x+ 90 + (x + 10) =180;
x+ 90+ x+ 10 =180;
2x =180 —-90 —10;

10. HaiiTu Bce pemieHus, yI0BJIeTBO-
pAIOLIME NOCTPOEHHOI MOIEH.

2x = 80;
x=40
0<40<90
11. IIpoBepuTh COOTBETCTBHE MOJY-
40 + 10 = 50 YeHHOT0 OTBETA BONPOCY 3aa4H.

Vet B 40°u 50° cy1iecTBYIOT, SIBJISI-
I0TCSI OCTPBIMU, YTO COOTBETCTBYET
CMBICITY 33J1a4M.

Omeem: 40° u 50°.

12. YoeauTbcs, 4TO MOJyYeHHbIE pelre-
HHS COOTBETCTBYIOT CMBICIIY 3a1a4H.

5) KapTouka a1 peIeKCUn:

Damums, IMs:

JlomamHssa padora
(Yka3atb HOMepa)

(ykazaTb HOMepa)

CamMocrogTe/bHas
padora
(ykazaTb HOMepa)

TpeHupoBoOYHbBIE
yUpaxKHeHUst

Boinmoaneno
0e3 ommooK

Bo3unkm
3aTpyaHeHUus

IIpaBuna,
HAJl KOTOPBIMH
Ha/I0 mopadoTaTh
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Xox ypoka
1. Momueauus Kk mpeHupo8oYHOl-KOPPEKUUOHHOU 0esAmMeAbHOCHU.

Llenn:
1) BKJTIOUEGHME YYalIrXCcsl B TPEHUPOBOYHYIO-KOPPEKLIMOHHYIO JeITeIbHOCTD;
2) opraHM30BaTh OIIpEACIICHIE THUIIA YPOKa;
3) opraHu30BaTh AeSTEIbHOCTD YUALLIMXCS M0 YCTAHOBKE TEMATUUECKUX PAMOK;
4) co3maTth YCJIOBHS IJISI BOSHUKHOBEHUS Y YUAIIMXCS BHYTPeHHE# MoTpeo-
HOCTH BKJIIOYEHMS B TPEHUPOBOUYHYIO KOPPEKIIUMOHHYIO AESITEIbHOCTD.

Opeanusayus y4ebHoeo npoyecca Ha smane 1:

— 3apaBcTBYyiiTe, pedsta. YTo HOBOTO BBl Y3HAIM MPO MaTeMaTUYECKYIO0 MOJIEIb
Ha IIPOIIIJIOM YPOKe 1 moMa?

— Vnanoch BaM IMOTPEHUPOBATHCS B IOCTPOSHUN MaTeMaTUUEeCKUX MOJIeNeit, yio-
BJIETBOPSIIONINX OCHOBHBIM TpeOboBaHUsSIM? B mprMeHEeHUN YTOYHEHHOTO ajropuTtMma?
BceM 1 6b1IO 1OCTaTOYHO BpEMEHM JIJ11 TPEHUPOBKU?

— CeroaHg OyneT HEOOBIUHBIN ypOK. DTOT ypoK S Mpeajarar MOJHOCThIO IO-
CBSITUTHh TPEHUPOBKE B PEIIICHUY 32134 10 YTOYHEHHOMY ajaroputMy. OcHOBHasI 3amadya
ATOTO ypOKa — MOTPEHUPOBATHCS B IPUMEHEHUHN aJITOPUTMA PEIIeHUS 3a1a4 METOIOM
MaTteMaTudeckoro MopenmpoBaHms. KakoBa Ttema ypoka? (OCHOBHBIE TpeOOBaHUS
K MaTeMaTU4eCKO MOJEIH. )

— Kak BBI cunTaeTe, Hy>keH BaM TaKOU YPOK?

— C yero Hajgo Ha4YaTh YpOK?

MoryT IIpo3ByJaTh pa3IUdHbIC BAPUAHTHI OTBETOB, U3 KOTOPHIX YUUTENb (DIKCH-
pyeT BHUMaHUE y4yallluxcs Ha ciaeayiolieM: «Mbl He 3HaeM, 3TO HOBBIN IS HacC TUII
YpOKa».

Yuutens BeiBemmBaeT 1iaH ypoka (/I-1). B xoae ypoka yuyurtenb oOpaiiaeTcs
K 9TOMY TUTaHY, pa3bsCHSISI KaXIbIi CJIEMYIOIINiA €To 11ar,

Yuurenpb pa3bsAcHsIET Ha3HAUYCHME KapTOYeK. Y KaXIOro yyeHHKa Ha CTOJIe €CTh
VHAWBUIYyaJIbHAsA KapTouka peduekcuun (P-5). B 3Toll kKapTouke pedaekcuu KaxXablit
yyauiuiics 6yaet (MKCUpOBaTh MPAaBUIBHOCTD BHITIOJTHEHUS 3aJaHUI U3 JoMalllHe# pa-
0OTBI M TPEHMPOBOYHBIX 3aJaHUI, 3alaHNI U3 CAMOCTOSITEIbHOI paboThl. B KapTouke
HYXHO yKa3aTh HOMepa, KOTOpHIE BBHITIOJTHEHBI 0e3 OIIMO0K, HoMepa 3alaHuii, B KOTO-
PbIX BOBHUKIIM 3aTpyaHeHus1. Kpome Toro, B KapTouke yKa3bIBalOTCs IpaBuja, Ha KO-
TOPBIC JOMYIIEHBI OIITNOKH.

2. Akmyaau3zayus 3HARUL U GbINOAHEHUE MPEHUPOBOHHBIX YRPANCHEHUIL.
Llenw:
1) opraHu30BaTh aKTyaJIM3al[MI0 U3BECTHBIX CIIOCOOOB NEMCTBUIA, 1OCTaTOU-
HBIX JUTS1 BBITIOJTHEHUST TPEHVUPOBOYHBIX 33JaHUIA;
2) 3ahuKCUpOBaTh aKTyaJIU3UPOBAHHBIE CIIOCOOBI NEUCTBUIA B peuu;
4) 3a(bMKCHPOBATh AKTYATM3NPOBAHHBIC CITOCOOBI ICHCTBHIA B 3HAKAaX (3TaJIOHEI);
5) opraHu30BaThb TPEHUPOBKY MBICIUTEIbHBIX OTMEPALNI, JOCTATOYHBIX TSI
BBITIOJTHEHUSI TPDEHUPOBOYHBIX 33aHUI: aHAJIN3, CpaBHEHUE, 0000IIeHNE;
6) opraHu30BaTh 00OOIIEHNE aKTYaIU3UPOBAHHBIX CIIOCOOOB ACICTBUIA;
7) opraHu30BaTh MpeNCTaBIeHNE CIIEKTPA 3aJaHUI, TPEOYIOIIUX TPEHUPOB-
KU1 paccMaTpUBaeMbIX CIIOCOOOB JEUCTBUIA.

Opeanusayus yuebH020 npoyecca Ha smane 2:

— YT0OBI MOXHO OBLIO HAYaTh TPEHUPOBATHCSI B TPUMEHEHUU aJITOPUTMA pellie-
HUS 3a71a4, YTO BaM CHavajia HEOOXOAMMO TIOBTOPUTH? (YTOUYHEHHBIN alTOPUTM pellie-
HUS 3a71a4.)

DrasnoH J1-2 BeIBENIMBAETCS Ha TOCKY, IIaTW aJITOPUTMa ITPOHYMEPOBAHBI.

— JloMa BbI IPUMEHSITU 3TOT 3TAJIOH?

— IMokaxuTe, Kakoii 3TajoH Bbl cocTaBusiv foMa? [Tposepsre cedsi (Ha AOCKY BbI-
BemuBaeTcs 3TanoH «OCHOBHBIE TpeOOBaHUS K MaTeMaTuieckoit mopenu» (I1-3)).
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— Kak cBs13aHBI IPYT ¢ APYTOM 3TU 3TaJ0HHI? (BBIIONIHEHNE IIATOB YTOUHEHHOTO
aJITOPUTMA TapaHTUPYIOT MTOCTPOEHUE MaTeMaTUUECKOil MOJIeNN, KOTOopasl yIOBJIETBO-
psieT TpeOOBaHUIO JOCTATOYHOI TTOJTHOTHI. )

— Kakoif mrar airoputMa oTBedaeT 3a JOCTaTOYHYIO IPOCTOTY MaTeMaTUIeCKOM MO-
nenu? (Bbi0op HEM3BECTHBIX BEIMYMH, KOTOPBIE OyneM 0003HauaTh OyKBOH (OykBaMm).)

— Kak s1 yxe ckazaia, 3TOT ypoK OyIeT NocBsiieH TpeHUpoBKe. CKaXuTe, oauHa-
KOBO JIU TPEHUPYETCSI MJI0BELL, BhICTYNaoUii Ha OnuMnuiickux urpax v Bans u3 cenp-
MOTO KJ1acca «A», KOTOPBI 3aHUMaeTCs IUIaBaHbeM? A TIoUeMy Yy HUX pa3Hasi Harpy3ka?
Takas Xe cuTyalysl ¥ y Bac Ha ypoke. Bam He HY:KHO TpeHHUPOBATHCS IT0 OMMHAKOBOM
nporpamme. Benb Bce BbI MO-pa3HOMY YCBOMJIM U3yYEHHBIN MaTepuall, KTO-TO aKTUBHO
paboTayl Ha MPOILJIOM YPOKe, KTO-TO HET, KTO-TO JIOMa XOPOIIO MOTPYAMICS, KTO-TO
He oueHb. YTOOKI MTOHSTh, KaK KOMY TPEHUPOBATHCS, IIPOBEPHTE, HACKOJIBKO YCITEIITHO
BBI CIIPABIUIMCH C JOMAITHUM 3aJaHieM. Y Bac Ha IapTax JIEXUT ITOApOOHEIN obpasell
BBITIOJTHEHUSI 3aIaHUsI U3 JOMallTHel paboThl. Bbl MOKHBI OyneTe COMOCTaBUTh CBOU
padoThl C MOAPOOHBIM 00pPa3LIOM, OTMETUTh TaJ0UKOI IIaru aJropuTMa, KOTopble Ha-
MpaBJIeHbI HA TTIOCTPOSHUE TOCTATOYHO ITOJTHOM MaTeMaTUIECKON MONIEIIH.

Ha pa6oty otBomuTcst 2 MUHYTHL. [lociie 4ero yumTenb OIpalimBaeT yJalluxcs,
KaXXIIbIi 13 KOTOPBIX O3BYYMBAET 3TH IIaTH ISl OAHOM M3 3a1ay.

— Tenepb 3acbuKCcUpyiiTe pe3yabTaT BLIITOJTHEHUS 3a1aH1ii B KAPTOUYKE, B CTOJI01IE
«JdomaliHsist pabotar.

B cBs131 ¢ TeM, uTo ygammecs padboTaloT o JaHHOM KapTOYKe B IIEPBIi pa3, pado-
Ta MOXET OBbITh OPraHM30BaHa cienyoluM oopazoM. CHavasla yyuTesaeM 3a1aeTcs Bo-
npoc: «Kto Beimoanwa 3ananue Ne 19 (2) 6e3 ommook? 3anecute Ne 19 (2) B cTonber ¢
JMIOMAIITHUM 3aJlaHHEeM B IIEPBYIO CTPOKY (8binoanero be3 ouudok)». Iloce gero 3amaercst
Boripoc: «KTo omm6cest npu BeimomHeHnu Ne 19 (2) ? 3aHecuTe 3TOT HOMEp B CTOJNOEIT
C JOMAaIlIHUM 3aJlaHUEM BO BTOPYIO CTPOKY (803HUKAU 3ampyOHeHUs)» B yeMm mpuunHa
3aTpygHeHusa? Y Koro takas xe npuunHa? Hag yuem Bam HykHO mopaboTaTh?» 3apuk-
CHUPYITE B TPEThEH CTPOKE TAOUIILI: PeIICHHE 3a1a4 IT0 airopuTMy (mraru 9-12)». AHa-
JIOTUIHEIN OIPOC IMIPOBOAUTCS I10 KaXXImoMy U3 3agaHnii. Eciu ommoOKy B 11are, ImoMe-
YEHHOM TaJIOYKOM, 3aITMChIBAETCS: TTIOCTPOCHUE TOCTATOYHO TTOJIHOM MOJIEH.

— Ilpu BBIMOJHEHUHU AOMAIIHEro 3aJaHus Bce MaTeMaTU4YeCKue MOJAEIU pella-
JINCh U3BECTHBIMM CIIOCOOaMU. A KaKO¥ METOM IIPUMEHSUIM TSI HAXOXACHUS PEIICHMS
TMOCTPOEHHOI MOJIENN, €CJIV U3BECTHOTO criocoba Het? (Meton niepebopa).

OTtanoH J1-4 BIBELIMBAIOTCS Ha JOCKY.

— Yro BbI NOBTOPUIN?

— Ilepeuncnure 3amaHusi, MPU BbIMOJHEHUM KOTOPBIX BaM OyIyT HEOOXOIUMbI
3TaJIOHBI, KOTOPHIE BHI ceituac moBTopuian? (Perenne 3amayd.)

—BbI MpaBWJIBHO OTPeNeIIN CIIEKTP 3alaHui, ¢ KOTOPBIMU BBl CETONHS OyneTre
paboTath.

3. Ilocmpoenue naana dessmeavHocmu
Llenn:
1) opraHn30BaTh MOCTAHOBKY YYAIIUMUCS LIEJIU A TEIbHOCTH;
2) opraHM30BaTh OIpPEACICHNE YJAIMICS CPEICTB (aITOPUTMBI, MOZIE-
JIY, CTIPABOYHMKY U T. [1.) JIJIS1 BBITIOJTHEHUSI TPEHUPOBOYHBIX 331aHMUIA;
3) yyaiuecst CTposIT TUIaH PabOThI C TPEHUPOBOYHBIMM 3aTaHUSIMU 2,

Opeanu3zayus yuebHo2o npoyecca Ha smane 3:
— Ilo pe3ynbTaTaM BBINIOJIHEHMST JOMAIITHETO 3aJaHusl MOXHO c(OpMYIUPOBAThH
pa3HbIE LS Ballle JaJbHENIIEeHA 1eITEIbHOCTH.

12 B cBs3u ¢ TEM, YTO 3TO HepBBIIL/‘I YPOK JaHHOTO TUIIa IJIaH CTPOUTCA B IMOABOAAILIECM AMAJIOTE
100 BBICTPpAMBACTCA yH4allUMUCA U3 IPECAJTOKEHHBIX YUUTCIIEM 11AaroB.
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Yuurenb obpaliiacT BHUMaHUE AeTell Ha IBE CTPEJIKU B IIJIaHE YPOKa, ITOKa3bIBar0-
IIKe pa3Hble HAIPaBICHUS JaJIbHENIICH X TesITeIbHOCTH Ha YPOKeE.

— Y Koro ObLIY 3aTPYAHEHMS, TIPY BHIMOJHEHUH JOMAIITHETro 3aJaHusI CHavasia 0y-
YT TPEHUPOBATHCST B BHIMOJTHEHUM aHAJIOTUYHBIX 3aJaHUi (CTPOUTh MaTeMaTHYeCKe
MOJIEJIH, YIOBJICTBOPSIIOIIE OCHOBHBIM TPeOOBAHUSIM, 1 OTPaOATEIBATh IIaTW YTOUHEH-
Horo ajiroputMa). Te pedsiTa, y KOTOpbIX HE ObLIO 3aTpyIHEHUI, OyIyT TPEHUPOBATHCS
MIPUMEHSTH 3HAHUS TIPU PEIIICHUH 3a1a4 00Jiee BHICOKOTO YPOBHS.

— Kak BBl aAymMaeTre, 4To MOXHO HCIOJIb30BaTh IIPpU padoTe ¢ TPEHUPOBOYHBIMU
3agaHusIMu? (DTajloHbI, yUeOHUK, MOAPOOHBIN oOpasell, Mpu HEOOXOAUMOCTU OyIeM
o0pallaThCs K YYUTEIIO 32 TOMOIIBIO. )

— IMonpoOyiiTe B TpyIIax COCTaBUTh IUTAH CBOEH PabOTHI M3 CIIEAYIONINX IIIarOB:

* 3acdukcrupoBaTh MPAaBUILHOCTD BBIITOJHEHUS 3aJaHUI, €CIM BO3HUKIU
3aTpyIHEHMS, 3aDMKCHUPOBATh MECTO U MPUYMHY 3aTPYAHEHUSI B CBOEH
KapTouke petIeKCrH.

* BBIMOJIHUTH CBOE TPEHNPOBOYHOE 3aIaHMeE.

+ CorrocTaBUTh pellleHNe ¢ IOAPOOHBIM 00pa3IoM.

* BrImogHUTS clieaytoliee TPeHUPOBOYHOE 3aJaHueE.

* Ha ocHoBe nonpo6HOro odpa3siia uCIpaBUTh OIINOKM.

B pesynbrate 00CyXIeHNS NTOTOB PaOOTHI TPYIIIT Ha TOCKe (DUKCUPYETCS HYKHBIIN
iaH paboTsl (I-5).

4. Peaauzayua naana desmeasHocmu
Lenw:
1) opraHM30BaTh peaan3aliio MOCTPOCHHOTO IJIaHa;
2) opraHM30BaTh (PUKCAIIUIO MOJyYeHHEIX pe3yIbTaToB;
3) opraHM30BaTh aHAJIN3 MTOJIYICHHBIX PE3YJIBTATOB;
4) opraHM30BaTh KOPPEKIINIO BhISIBIECHHBIX 3aTPyIHEHUIA.

Opeanu3zayus yuebHo20 npoyecca Ha smane 4:

— Temeps yuaninecst, y KOTOPBIX BOSHUKIIY 3aTPpyIHEHUS B TOMAIITHEH padoTe, Oy-
YT TPEHUPOBATHCS OTAEIBHO OT PeOsIT, KOTOPHIE CIIPABWIIMCH C JOMAIITHUM 3aJaHUCM.

I11aH paGOTHI MO TPEHUHTY BhIBeIIMBaeTCsI Ha NocKy ([-4). Kaxnplii mar pazbsic-
HsIeTCS yJalnMcsl, HaripuMep, TIe ¥ KOTJa OHU MOTYT B3Th 00pa3ell pelleHMS 1 TIp.

3amaHust 3aMUCHIBAIOTCS Ha JOCKE:

3adanue 1 (s y9amIyxcs, y KOTOPBIX BOSHUKIIN 3aTPYIHEHMSI B JOMAIIIHE paboTe):

NoNe 3 (6); Ne 19 (3)

3adanue 2: Ne 4 (B); Ne 4(a)

Kaxaplii yIeHUK BBHITIOIHSCT 3aJaHhe CaMOCTOSITEIbHO, CAMOCTOSITENIEHO IIPO-
BOIUT CaMOITPOBEPKY (TTOIPOOHEIC 00pa3Ibl HAXOMSATCS Y YIMTEIIS, TI0 IIPOCh0e OH MX
BBITAET JTMOO HAXOMSATCS Ha OTACIBHOM CTOJIC M YYAIIMECS CAaMOCTOSITEIbHO UX OTTyHa
0epyT). Y4eHUKU MOTYT BBIIIOJTHUTD pa3HOe KOJUUECTBO 3amaHuii. Kaxapliii yyamuiics
CaMOCTOSITeJIbHO (DUKCUPYET CBOM pe3yJibTaT B cBoeii kapTouke. Ha paboty ¢ ympaxkHe-
HUSIMU OTBOAUTCS =~ 20 MUHYT.

5. O606wenue 6o3nuxuux 3ampyoHeHuil 60 6HeutHell pevu

Lenw:

1) opraHu3oBaTh 00CYXIeHME TUTTOBBIX 3aTPYAHEHUIA;

2) opraHM30BaTh MPOroBapruBaHre (HOPMYIMPOBOK CITOCOOOB NEMCTBUI, KOTOPHIE
BBI3BAJIN 3aTPyIHECHHUE.

Opeanuszayus y4ebHo20 npoyecca Ha smane 5:

— Hcnonb3oBaHue, KaKUX TIpaBUJI BBI3BAJIO 3aTPYIHECHUS?

DTaJIOHBI, IIPY MCITOJIb30BAHUY KOTOPBIX OBUTU AOIYIIIEHBI OIIMOKW, 03ByYMBAIOTCS.

Ecnmu y MHOTMX yJalmmxcsl OCTajuCh 3aTPYIHEHUS MPU BBITOJTHEHUU KaKOTO-TO
yIpaKHEeHUs 3agaHus 1, To peKOMEHIYeTCs pa300paTh 3TO 3aaHue Ha JOCKE.
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6. Camocmosimenvras paboma c camonpogepkoil no 3Maiony

Lenw:

1) opraHM30BaTh CAMOCTOATENLHOE BHIMOTHEHNE YIAIIMMKCS TUITOBBIX 3a1aHMIA
Ha TPEHUPYEMBIE CIIOCOOBI IEMCTBUSL;

2) OpraHu30BaTh CAMOCTOSTEILHOE COOTHECEHME PAOOThI C TAJIOHOM IJISI CAMO-
MPOBEPKH;

3) mo pe3yJibraTaM BbIIOJIHEHMS CAMOCTOSITENIbHOM pabOThl OPraHU30BaTh COCTAB-
JIeHHEe TeKCTa pedIeKCUU AeSITeIbHOCTH MO IIPUMEHEHUIO HOBOTO CII0C00a IEMCTBUSL.

4) opraHu3oBaTh 00CYXXIEHHME U 3aIIUCh JOMAIIHETO 3aJaHMSI.

Opeanusayus y4ebHo20 npoyecca Ha smane 6:

— [MocMoTpuTe, 9YTO BBI JOKHBI IE1aTh NAJbIIIE 10 TUIaHY ypoka?

— Kak BbI TymMaete, ¢ KaKol 1IeJbIO BBITIOHSIETCSI 3T CAMOCTOSTEIbHasE paboTa?
(ITpoBepuTh XOPOIIIO JI s TOTPEHUPOBAJICS, U ellle pa3 MOTPESHUPOBATHCS B IPUMEHe-
HUHU aJITOPUTMA. )

st camocTosiTeNnbHOM PabOThl ydalIuMcsl TIPEeNjIaraeTcsl BBIMOJHUTH 3a/1auvy,
yCIIOBHE KOTOPOI HamevyaTaHo B KapTouke (P-3).

Yyaluecs: BHIMOJTHSIOT CAMOCTOSITENIBHYIO PaboTy, yKasbiBasi HOMepa 3TaJOHOB,
KOTOPBIMM TIOJIb3YIOTCS IPY BBITIOJIHEHUH 3aaHU M IPOBOASAT CAMOITPOBEPKY IO 3Ta-
JIOHY [1si camoripoBepku (P-4).

— INpoaHanu3upyiiTe pe3yabTaThl BHITOJHEHUS] CAMOCTOSITEILHON paboThl U 3a-
HECHUTE UX B CBOIO KapTOUKY.

7. Iloemopenue

Lenw:

OpraHu3oBaTb IOBTOPEHME METOA IPUBELEHUS K LIEJIBIM YMCIaM NPU PELUEHUN
ypaBHEHUI U OMNpeeeHUsT BUIa BbICKa3bIBaHUS, €r0 UCTUHHOCTU U TIOCTPOEHUS ero
OTpUILIAHUS.

Opeanu3zayus y4ebHo20 npoyecca Ha smane 7:
Ne 26 (0, )
3amaHne BBITIOJHSIETCS Y JOCKH C KOMMEHTapueM.

0) % +2 = 1i YMHOXHM 00€ yacTu ypaBHeHUs Ha 20

4~ 0
4x + 5x =27,
9x =27,
x=3
Omeem: {3}
1) 57x - % =4 YMHOXHUTb 00€ YacTh ypaBHEHUs Ha 35
25x — 49x = 140;
— 24x = 140;
o= 140,
24>
X==5¢

Omeem: {— 5%}.

Ne 21 (uepe3 ogun)

3amaHue BBHINOJHSETCS YCTHO. IIpy ero BBIMTOJIHEHWM ydyallldecs OTBeYaloT Ha
JOTIOJTHUTEIbHBIE BOMPOCH! yumtess: Kakue BBICKa3bIBaHMSI Ha3bIBAIOTCS OOLIMMMU?
O cymectBoBaHun? Kak 1oKka3atb MICTUHHOCTD BBICKA3bIBAHUS O CYIIIECTBOBAHMU, JIOXK-
HOCTh 00111er0 BbhicKa3biBaHUsA? Kakue criocoOnl moKa3aTeJbcTBa MICTUHHOCTU OOIIIETO
BBICKa3bIBaHUS BbI 3HaeTe? YTo Takoe oTpullaHue BbicKa3biBaHus? U mp.
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a) Oobmee, noxHoe. Temmneparypa Bo3nyxa B KpacHosipcke nHOTa He paBHa
30°C.

B) ObGuiee, 1oxxHOe. HekoTopble HACEKOMBIE HE SIBJISIIOTCS XKUBOTHBIMMU.

1) O cyiiecTBOBaHWU, UCTUHHOE.

k) O cylecTBOBaHUM, ICTUHHOE.

un) UctuHHoe.

1) Obee, toxHoe. HekoTopble yuuTenss — My>KUUHBI.

8. Pepaexcus dessmeavHocmu Ha ypoke
Llenw:
1) opraHu3oBaTh (DMKCAILIMIO TPEHUPYEMOT'O MaTepHraja Ha YPOKe;
2) OpraHM30BaTh OLICHMBAHMWE YYAIIMMUCS COOCTBEHHOM IESTEIbHOCTH Ha
YPOKE;
3) opraHuM30BaTh (DMKCALMIO Hepa3pelIEHHBIX 3aTPYIHEHUI Ha ypOKe Kak
HanpasjeHui Oynyiiel yueOHOM 1esITeIbHOCTH.

Opeanusayus y4ebHoeo npouecca Ha smane 9:
— YTtoObI MpoaHaIM3UPYyITE Ballly padOTy Ha 3TOM YPOKE OTBETHTE Ha BOIIPOCHI.

13. Kakue ymMeHUs Bbl CETOAHS TPEHUPOBAIN?

14. Kakyto 11e/1b BBl CTaBUIM Tiepes co00ii?

15. BbI gocTurau rnocrapjieHHOM Lean?

16. Kakue 3HaHUS BBl MCIIOJIb30BaJIN IIPY BBITTOJTHEHWUH 3a1aHUI?

17. Kakue 3aTpyaHeHUsI BO3HMKAJIU B IIpoliecce paboThl HAll 3afaHUSIMU?
18. Kakue cBoM JOCTHXKEHUS Bl MOXKETE OTMETUTb.

Ha nocky BeIBeIIMBaIOTCS BONPOCHI WIS pediekcun (J1-6).

VYyaiuecst ycTHO OTBEYAlOT Ha BONPOCkI. J1Jisi oTBeTa Ha MOCAeAHUI BOMTPOC YUU-
TeJb MpesiaraeT MpoBeCTH UHAUBUAYAIbHYIO pedIEKCUIO 10 MOCIeIHE! CTPOKe JIUI-
HOWM KapTOYKHU.

— Kakoe Ha3zBaHUe Bbl MOXETE MPEIIOXKUTb YPOKY, KOTOPbIiA CeroaHs Obu1?

HyXHO oCTaHOBUTbCS Ha OMHOM W3 Ha3BaHWiA, MPEMIOXKEHHOM Yy4YallUMUCS:
YPOK-TPEHUPOBKA, YPOK-TPEHUHT, TDEHUPOBOYHBIN YPOK.

— B manbHeiei padote Ha ypoKax ajreophl Bbl 4acTo OyaeTe padoTaTh Ha TaKUX
ypOKax-TpeHUHTax.

Jlomamnee 3aganue:

m. 1.1.2. Ne 3(B), Ne 4(B) unmzt Ne 20(6); Ne 30 (a, B); Ne 20.

Tun ypoka: PK"
Tema ypoka: «MaremaTn4eckoe MOAEINPOBAHKE»>
OcCHOBHBIE LIEJIH:
1) opraHn3oBaTh CAMOKOHTPOJIb YCBOCHUS TIOHSITUS JOCTATOYHO IIOJI-
HOM MaTeMaTU4YECKON MOMEIIN;
2) opraHM30BaTh CAMOKOHTPOJIb YMEHMS PelllaTh 3a1auyd 10 YTOUHEH-
HOMY aJITOPUTMY;
3) opraHm3oBaTb CaMOKOHTPOJIb YMEHMSI BBIUMCIISITH 3HAYCHUE YMC-
JIOBOTO BBIPAXXEHUSI, PEIICHUs] YpaBHEHMI, BBLINIOJHSITh AEUCTBUS
CO CMELIAHHBIMU YUCJIAMU U AECITUYHBIMU APOOSIMU, IPUMEHSITh
MpU3HAKU ACIUMOCTH,;
4) IOBTOPUTH IIOHSITHE OIIPEACICHUS.

13 VYpok pediekcun KOppeKLIMOHHOTO THIIA.
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ObGopynoBanmue.
JleMOHCTpanOHHbII MaTepuan:
1) maH paGoThI Ha YpOKe:

IToaroroBka K caMOCTOSITeJIbHOM pa60Te.

CaMmocrositesbHast padborta No 1.

1.
2.
3. CamorpoBepKa CaMOCTOSITeJIbHOI pabOThI IO 00pa3lly.
4.

CaMOHpOBCpKa CaMOCTOSITEJIbHOMN pa6OTH 10 9TaJIOHY 1JId CaMO-

ITPOBCPKU.

5. @uKkcaysa Mecta u NMPpUYNHBI OIIMOKM WU (I)I/IKCElHI/IH OTCYTCTBUA 3a-

TPYAHEHUIA.

. IloBTOpeHue.

S O o N

. [lonBenmenue UTOTOB.

. IlocTaHoBKa 11U AESITEJIbHOCTH.

. Pabota Han ommbkamMu MM paboTa C IOMOIHUTEIbHBIMU 3aJaHUSIMU.
. CamocrosTenbHast pabota Ne 2 1 caMomnpoBepKa.

2) aIrOpUTM CaMOIIPOBEPKHU U pabOTHI HaJl OIIMOKAMU:

IIpoBepb NpaBUIILHOCTD
3aITMCH YCIIOBUS

Y

ITpoBeps o ob6pasuy
(110 OTBETY)

YcnoBue 3agaHug
3aITMCcCaHoO BEPHO?

Her

Y

Cosman
oTBeT ?

A

Ha Her
CpaBHU CBO€ pellieHne
N C 3TaJIOHOM -
IIJIST CAMOTIPOBEPKH

Ectb ommbka ?

3anuim ycioBue
3aJaHusI BEPHO

Y

Peiu moBTOpHO

Y

—>

ITomguepkHU MECTO OLLIMOKU

Y

Haiinu mar B pelieHuu,
B KOTOPOM JIOITyIIIEHa OIITMOKa

17

Onpezenu nMpasuo,
B KOTOPOM JTOTIyIIIeHa OITMOKa

L]

WcnpaBb o1mbKy Ha OCHOBE
3TaJIOHa JIJIsSI CaMOTIPOBEPKU

L]

Ha xaxxapiit TN OLIMOKY MpU

JiyMail v BbIOEpU U3 IPENIIO

JKEHHBIX YUYUTEJIEM 2 aHaJIOTUY
HBIX 33JaHUsl, U PEIn UX

Y

MOJIOJEL!

A

IIpoBepsb mo obpa3sity
(110 OTBETY)
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3) yTOUHEHHBI aITOPUTM pPelIeHUs 33]]a4 METOIOM MaTeMaTUIeCKOTr0 MOIETNPO-
BaHus (13 ypoka Ne 3, J1-2);

4) ocHOBHBIE TpeOOBaHMS K MaTeMaTUueckoit moaenu (13 ypoka Ne 3, J1-3);

5) TpeGoBaHKE TOCTATOYHO TIOJTHOTHI MaTeMaTuieckoi Moaeu (13 ypoka Ne 2, 11-4);

6) aTarbl MaTeMaTUYeCKOTo MoJeaupoBanus (13 ypoka Nel | J1-2);

7) oOpa3ell BHITIOJIHEHUSI CAMOCTOSITeTbHOU paboTs Ne 1:

x>0

x+x+1=11

x+x+1>2(x+ 1), rne x cM — aJMHa MepBOro 3BeHa.
2) HET penieHus.

8) BoIpoCHI 111 3Tamna pedIeKCUu:

« Kakue ey ctaBuiy B Hayaje ypoka?

* Cmorm peann3oBaTth MOCTaBJIeHHBIE Lean?

+ KakoBBI IpWMUMHEI BOBHUKIINX 3aTPYIHEHMI?

* C KaKuMM 3aTPYIHEHUSIMU HE CMOIJIM CIIPaBUTHCS?
PaznaTounblii MaTepuat:

1) aropuT™ caMOITPOBEPKM 1 pabOTHI HaJl OIIMOKAaMU (aHAJIOTMYHBIHN 3Taiony J1-2);
2) monpoOHBIN 00pa3ell BHITOJHEHUS 3alaHUi U3 TOMaITHEeNl paboThI:

Ne 3(B)

IlycTh (pabprika BeIMyCTUIIA X T KIYOHMYHBIX KOH(DeT, Toraa x > 0. MuH-
JaJIbHBIX KOH(ET BhIycTrin (x — 39,56) T, a cmmBoYHBIX — (x +97,69) T.
Bcero tpex coptoB ¢abpuka BeintycTiiaa (x + (x — 39,56) +( x + 97,69)) T,
YTO 110 YCIOBUIO paBHO 524,48 T. KpoMme TOrO, M3 3aga4u SICHO, UTO Ha ¢a-
OpuKe HE MOIJIM IIPOM3BECTU OTPUIIATEIIFHOEC KOJIWYCCTBO MUHIATBHBIX
KOHGeT, Toraa X — 39,56 > 0.

CocTaBuM MaTeMaTUIeCKYIO MOJIEb 1 3a(hUKCHUPYeM UCKOMYIO BEJTMIMHY:

{x—39,56>0 - x—39,56=2
x+ (x—39,56) +(x + 97,69) = 524,48

3x = 466,35

x=155,45

155,45 —39,56 > 0
Omeem: B aBrycte 115,89 T BBITYCTUIIM MUHIATBHBIX KOH(DET.

Ne 4(B)

ITycTb LeHa 3aKynKu ogHOTO oHaps x pyo., Toraa x > 0. Jloxoasl OT Mpo-
naxu 4570 ¢onapeii coctaBar 570 - 4570 (py0.). Pacxoasl B Mecsit cocTa-
BaT (x - 4570 + 300 000 + 400 000 + 76 900) py6. Pacxoasl oKkynaiorcs, eciiu
JIOXOJIbI PABHBI pacXoiaM.

CocTaBUM MaTeMaTHYECKyI0 MOJIE/Ib U 3a(PUKCUPYEM MCKOMYIO BEJIMYMHY:

x>0
{ 4570x + 300 000 + 400 000 + 76900 = 570 - 4570

4570x =1 828 000
x =400
400 >0
Omeem: KOMITaHUS JOJKHA 3aKymnaTh (poHapu 1o nieHe 400 pyo.

— x =7
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Ne 20 (0)

[TycTh B 300mapKe ObUIO X KPOKOAWIOB, Y TUTPOB. Toraa CIOHOB TOXe — X

1 00e3bsTH —X. X, ¥ € N. Torma 1o ycioBuio y 6oiiee yeM Ha 11, 0oJ1bIie, yeM

x + x, Tormay > 11+ x + x. I[1pu aToM, cymMa x 1 y MeHblie 16.

CocTaBMM MaTeMaTUIECKYIO MOIEIb 1 3aDUKCHPYyeM NCKOMYIO BEIMUUHY:
y>1l1+x+x
y+x<16 - x =7
xeN,yeN

Haiinem pelieHre MeTonoM repedopa.

x € N, y € N. IlpoBepuM, MOXHO JI1 COKPaTUTh KOJIUYECTBO IJEMEHTOB
JIaHHBIX MHOXeCTB. M3 mepBoro HepaBeHCTBa SICHO, uto Y = {14; 15; ...}.
W3 HepaBenctBa y + x < 16 sicHo, uto x = {1; 2; ...14},

y={14; 13; ...1}. Torna oba HepaBeHCTBa OymyT BepHbIMU Tipu y ={14}.
Yto6bl cymMMa x 1 140b11a MeHbIE 16, X TOKEH ObITh MEHBIIE 2, 3HAYMT,
x = 1. IIpu atom

14>11+1+1(1.).

Omeem: B 300mapKe 1 KpOKOIWII.

Ne 30 (a, B)
a) 2x — % = % YMHOXHWM 00€ YacTy paBeHCTBa Ha 35
70x—7=15
70x=122
=11
ST
Omeem: {%}
0) 3x —15x COKpaTuM Apodu
12 6
% = % — 1 yMHOXHM obe yacT Ha 4
x=10x—4
Ix=4
=4
T
Omeem: {i}
Ne 28

5ner =125 mec. = 60 mec.
ITycTh x pyd. — exxeMecssuHasi CyMMa, Ha KOTOPYIO IOJDKHA YMEHBIIAThCS
crouMocTh obopyaoBanus. Torna x >0. 3a 5 1eT cTOMMOCTh 000PYAOBAHUS
Bcero yMeHbInuTcd Ha 60x py6. 1o yciIoBHIO K KOHILY 5 roga CTOMMOCTh
50 100 yMEHBILINTLCS 10 HyJId, T. €. 60x mokHa coctaBuTh 50 100 pyo.
CocTaBuM MaTeMaTUIECKYIO MOJIEh 1 3a(hUKCHPYEeM UCKOMYIO BEJTMIMHY:
x>0
{ 60x =50 100
x =835
835>0
Omeem: Ha 835 pyOiieit qoKHA yMeHbILATbCsl MepBOHAYaabHas CTOM-
MOCTb 000PYIOBaHMSI.
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3) camocrositenbHast pabota Ne 1:

JmHa nomanoii ABC paBHa 11 cM. ITepBoe ee 3BeHO Ha 1 ¢M MeHbIIIE BTO-
poTo, a BTOPOE €€ 3BeHO B 2 pa3a MEHbIIIE PACCTOSTHUSI MEXIY €€ HauajaoM
1 KoHLIoM. Haiinute 1iuHy BTOpOTo 3B€HA 3TOM JIOMaHOM.

1. TTocTpoiiTe MaTeMaTUYECKYIO MOMIe/Ib TaHHOW 3aauu.

2. Peiute 3amauvy.

4) 5TaJIoH IJII CAaMOTIPOBEPKHU CaMOCTOSITETbHOM paboThI N 1:

1. BuumareibHO MPOYMTATH 32/1a49Y.

WN3BecTHa niimHa 1omaHoii. HemsBect-
HBI JIJIMHBI €€ 3B€HbEB.

2. OmnpenennTb, KaKne BeJIHYHHBI W3-
BECTHBI, M KAKHE HA/I0 HAWTH.

EnvHULIBL M3MEpEeHUsI COIJIacOBaHBI
(BBIpaXkeHBI B CM).

3. IIpoBepuTh COOTBETCTBHE €IHHHIL
U3MepeHusl BEJINYHH.

ITycTh mirHa 1epBOro 3B€Ha X CM,

4. BpiOpaTh HeU3BECTHbIE BEJHMYHHbI,
KOTOpbIe OyneM 0003Ha4aTh OYKBOIi.

torga x > 0.

5. OnpeneanTh MHOXKECTBO 3HAYEHMIA,
KOTOpble MOTYT NPMHMUMATh HEU3BECT-
Hbl€ BEJIMYHHBI.

HnuHa BTOporo 3BeHa x +1 cM. [lnuHa
JloMaHolt x + x + 1, 4TO IO YCJIOBUIO
paBHO 11 cMm. PaccrosiHue Mmexny ee
HayajloM M KOHIIOM paBHO B 2 pasa
0oJIbllle BTOPOTO 3BeHa, T. €. 2(x + 1) cMm.
M3BecTHO, 4TO IMHA JIIOOOM JioMa-
HOI OOJbllIe PACCTOSIHUSI MEXIY ee
HayaJoM 1 KOHIIOM.

6. YCTaHOBUTH B3aMMOCBSI3H MEXKIY Be-
JMYMHAMH (SIBHO 32IaHHbIE B YCJIOBUH U
BO3HMKAIOUIME U3 CBOMCTB MOIe/Mpye-
MOro 00bEKTA)

CocTaBUM MaTeMaTHMYeCKYyI0 MOJeJb
1 3apUKCUPYEM UCKOMYIO BEIMUMHY:
x>0
x+x+1=11
x+x+1>2x+1)

7. CocTaBUTh yPaBHEHHE MM HEPABEH-
¢TBO (OJHO WJIM HECKOJIBKO) H 000CHO-
BaTh MX.

YpaBHeHMe 33]aHO B 3a1a4e SIBHO.
HepasenctBo x > 0 ciemyetr u3 Toro,
YTO JUTMHA BEeJIMYMHA HEOTPHUIIATEIb-
Has. HepaBenctBox + x+ 1> 2(x + 1)
33aHO B 3a7aye HESIBHO (CBOMCTBO
JUTUHEI JIOMAHOIA).

8. IlpoBepuTb, YTO KAXKIBI 3J€MEHT
YCJIOBHS 32/1249H ONHCAH COOTBETCTBYIO-
IIMM YpaBHEHHEM.

x +1=? 9. 3aUKCHpPOBATD HICKOMYIO BEJIMYMHY.
x+tx+1=11e2x=10x=5 10. Haiitn Bce pemieHusi, yIOBJIETBO-
5>0(.) pAIoIIe NOCTPOECHHOI MOIEIN.

5+5+1>2(5+1)(I)

[HaHHasg MaTtemaTuyeckasi MOJEb He
MMEET PELIEHUS, T. K. ©CKOMOE 3Haye-
HUE X JOJKHO YJIOBJIETBOPSTh KaXI0-
MY U3 COOTHOIIECHUM.

Omeem: 3ajaya He UMeEET PCIICHMA.

11. TIpoBepuTh COOTBETCTBHE MOJTYYEH-
HOTO OTBETA BOMPOCY 3a1a4H.

12. YoeauTncs, 4TO MOJyYEHHbIE perle-
HHSI COOTBETCTBYIOT CMbICJTY 32/1a4H.
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5) Tabauiia pe3yabTaToB:

Pesym,TaT BbINIOJIHCHUSA Dra JIOHBI,

i Pesyabrar
CaMOCTOSTeIbHOM B KOTOPBIX Y-
paGotsr Ne 1 OMyIIeHbI Pesyabrar BbITIOJTHEHHS
Ne (Bunbi) 3ananmii 0]1?]46](“ padoThI HAZX CaMOCTOSI-
o | Ilooranony oumbKkamu | TebHoii pado-

qst camo- | (B ajropurve Tl Ne 2

obpaziy nposepku | YKa3aTh war)

1.

1. ITocTpoenue
MaTeMaTu4yecKom
MOJIENIN,
YIOBJIETBOPSIOIIEH
OCHOBHBIM
TpeOOBaHUSIM.

2. Haxoxnenue
BCEX PELIEHU,
YAOBJIETBOPSIOLIEH
MOCTPOEHHOM
MOJEJIU.

ﬂOl’lOJ]HHTeJI])lloe

Pe3y.]'[])TaT BbINIOJTHCHUSA
3aJaHue

l.a

W L[| =
[ I o) -l @)}

.0

6) IOIOJIHUTEIbHbIC 3aIaHus:

1. Beruncnure:
3.5 4 1., 3.1 1,1
a) _67‘ﬁ_9?°(_27)’ 0) —35- 5?—6E~4T
2. Pemre ypaBHeHUE:
a)2,lx+ 1,4(5—x)=-3(x—0,2) + 13,8;
6) —1,5x—6) —4x=38,1 + 7 (x + 1,2).
3. BcTaBbTe Ha MECTO 3BE3MOYKU LIMPPY

a) B uncio 350942* tak, 4TOObI OHO AEIUIOCH Ha 6;
6) B unciio 897566* Tak, 4TOOBI OHO AEIWIOCH Ha 36.

Otsetnl: Ne 1. a) 3; 6) — 2; Ne 2. a) {2}; 6){— 3}; Ne 3. a) 4; 0) 4.

7) 3agaHus 1J1s1 BbIOOpa (TpeHUHTA):

Ne 1." Ininnaa tomanoit MKN pasHa 12 cM. I1epBoe ee 3BeHO B 3 pa3a 60JIb-
11Ie BTOPOTO, a BTOPOE €€ 3BEHO B 5 pa3 MEHbIIIEC PACCTOSIHUS MEXIY ee Ha-
yajoM 1 KOHIIOM. HaiiguTte mimHy nepBoro 3BeHa 3TOi1 JIOMaHOIA.

1) CocTtaBUTh MaTeMaTUUYECKYIO MOJENb K 3aa4e.

2) Pemuth 3amauy.

14 ,HHH yyaluxcda, KOTOPbIC AOITYCTUIIN OH.II/I6Ky Ha 9TaIe€ moCTpOCHUA MaTeMaTU4eCKOU MOIEH.
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ITonpoOHsIi'® oOpa3sen pemieHus:

1) CocTaBUM MaTeMaTUUYECKYIO MOMIEJIb K 3a1aye:;

ITycTb pavHa BToporo 3BeHa x cM, Toraa x > 0. JInnHa nepBoro 3BeHa 3x CM.
JnmHa noMaHol 3x + x, 94TO I10 YCIoBUIo paBHO 12 cM. PaccTosiHue Mexmy
ee HavyaJIoM 1 KOHIIOM pPaBHO B 5 pa3 OOJIbIIIe BTOPOTO 3BEHA, T. €. 5X CM.
M3BecTHO, 4TO ITMHA JII00O0M JIOMaHOM OOJIBIIIE PACCTOSTHUS MEXIY €€ Ha-
JaJIOM ¥ KOHIIOM.

CocTaBUM MaTeMaTUYECKYIO MOEJIb 1 3aUKCUPYEeM UCKOMYIO BEIMUUHY:

x>0
x+3x =12
x+3x> 5x
2) Pemmum 3amaqy:
1 cnocob.
x+3x =12e4x=12ex=3
3>0(MN.)
349> 15(1.)

ﬂ,aHHaH MaTeéMaTH4dYeCKasd MOJIEJIb HE UMEET PEIICHUS, T. K. ©CKOMO€ 3Ha-
YCHUC X JOJLKHO YAOBJICTBOPATH KaAXXKIOMY M3 COOTHOLIECHUIA.

2 cnocob.

x+3x> 5x < 4x > 5x (JI., mpu x > 0)

OmHO M3 COOTHOIICHW MaTeMaTHIeCKON MOIENH JTOXHO Ha MHOXECTBE
3HAYECHUI, KOTOPBIE MOXET MTPUHNUMATh X, 3HAUNT, TaHHAs MOJE)Ib HE NMe-
€T pELICHUI.

Ne 2'6, Haiinu peleHue MaTeMaTUYECKOM MOIEIN:
x>0
x+2x =12
x+3x > 4x
OO0pasen pemenns:
JanHag MaTeMaTU4IecKas MOZIeNTb He MMEET pellleHus, T. K. UICKOMOe 3HaUYeHUe X
JTOJKHO YIOBJIETBOPSTH KaXKIOMY M3 COOTHOIIICHUIA.

8) camocrositenbHast paboTa No 2:

1. dnuna nomaHoit ABC paBHa 13 cMm. IlepBoe ee 3B€HO Ha 5 CM MEHbIIIe
BTOPOTO, U B 4 pa3a MEHbIIIE PACCTOSTHUS MEXIy €€ HayaJoM W KOHIIOM.
Haiinure niuHy BTOporo 3BeHa 3TOi JIOMaHOIA.

2. Haiigure pelieHue clieaymooiieil MaTeMaTUYeCKOi MOAEIN:

x>0
x+x+3=15
x+x+5>4x

5B maHHOM cjy4dae MpeaocTaBisieTcs MOAPOOHBIN 00pasell, T. K. C ITOMOIIBIO JAaHHOTO TPEHU-
POBOYHOTO 3aTaHUsT YYAIIMMUCST OTPabaTHIBAIOTCS OIIMOKY B JTI0OOM M3 MEPBBIX MEBATH IlIa-
TOB ajiropuT™Ma (T. €. 3Tara MOCTPOSHUST MaTeMaTUIeCKoi Moaenn). Kaxabiii y4eHUK JOJIKEH
HWMETh BO3MOXXHOCTh ITPOBEPUTH M 3a(pUKCUPOBATH MPABWJIBHOCTD BBITIOJTHEHUST HY>KHOTO €My
[Iara ¥ OTCJI€AUTh JaTbHEMIINI XOI PELIEHHS.

16 st y9anumxcsi, KOTOpble BEPHO IIOCTPOMJIM MOIE/b, HO JOIYCTUIM OLIMOKY IIPU TOKMCKE €€
pEeIIeHMUS.
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9) aTaJIOH 1715 CAaMOTIPOBEPKYU CAMOCTOSITEIbHOM paboThl No 2:

1. BunMareibHO NPOYMTATH 3a1a4y.

WN3BecTHa niimHa toMaHoii. HemsBect-
HBI JJINHEI €€ 3BEeHbEB.

2. OmnpenenuTb, KaKie BeJIHYHHBI W3-
BECTHBI, ¥ KAKHE HA/10 HANTH.

EnvHuiel M3MepeHusT CcorjiacoBaHBI
(BBIpaKEHBI B CM).

3. IIpoBepuTh COOTBETCTBHE €IWHMIL
H3MepEeHHs BeJIMYHH.

[TycTh mirHa 1epBOro 3Be€Ha X CM,

4. BoiOpaThb HeM3BeCTHbIE BEJIHYHHBI,
KOTOpbIe Oy/neM 0003Ha4aTh OYKBOIi.

Torma x > 0.

5. OnpeneauTh MHOXKECTBO 3HAYEHMIA,
KOTOpbIe MOTYT NMPUHMUMATH HEHU3BECT-
Hble BeJIMYUHBI.

JnrHa BToporo 3BeHa (x +5) cm. Jdnu-
Ha JoMaHoi (x + x + 5) cM, 4TO Mo
yciioBuio paBHO 13 cMm. PaccrosHue
MEXIy e¢ HavyaJloM M KOHIIOM pPaBHO
B 4 pa3a Oouibllie TepBOro 3BeHa, T. €.
4x cMm. U3BecTHO, YTO J1MHA J1I000i
JIOMaHOM OOJIbIIIE PACCTOSTHUST MEXKIY
ee HavyaJloM ¥ KOHIIOM.
CocTaBUM MaTeMaTHYECKYI0 MOECNhb
1 3a(PUKCHUpPyeM MCKOMYIO BEIMINHY:

x>0

x+x+5=13

x+x+5>4x

6. YCTaHOBUTH B3aMMOCBS3HM MEXKY Be-
JMYMHAMH (SIBHO 32JJaHHbIE B YCJIOBUH U
BO3HHUKAIOUIME U3 CBOMCTB MOJe/Inpye-
MOT0 00BEKTA)

7. CocTaBuTh YpaBHEHHE WM HEPABEH-
cTBO (OHO WJIM HECKOJIbKO) H 000CHO-
BATH HX.

VYpaBHeHMe 3amaHO B 3amaye SIBHO.
HepaBencTtso x > 0 ciemyet u3 Toro,
YTO UIMHA BEJIMYMHA HEOTpUIIATE/Ib-
Has. HepaBeHctBox +x+1>2(x+ 1)
3alaHO B 3amadye HesIBHO (CBOMCTBO
JJTAHBI IOMaHOM).

8. IIpoBeputh, YTO KaXKABI dJIEMEHT
YCJIOBHS 32/1249H ONUCAH COOTBETCTBYIO-
UM ypaBHEHHEM.

x +5=7?

9. 3ahuKCHPOBATH UCKOMYIO BEJINIHMHY.

x+tx+5=13—-2x=13-5ox=4
4>0(MN.)

4+4+5>4-4(1)

JlanHast MareMaTu4eckasi MOIEIb He
AMEET pELIeHMS, T. K. ICKOMOE 3Hade-
HHE X TOJDKHO YIOBJIETBOPSATH KaXKI0-
MY 13 COOTHOLLIEHMIA.

10. Haiitn Bce pelieHusi, yJI0BJI€TBO-
pSIOIIME MOCTPOEHHOI MOJIENH.

Omeem: 3aJaya HE UMECT pCIICHUA.

11. ITpoBepuTh COOTBETCTBUE MOJYUY€EH-
HOT'0 0TBETA BONPOCY 32/1a4H.

12. Yoenutbcs, YTO NOJyYeHHbIE pellie-
HHS COOTBETCTBYIOT CMBICJTY 3a/1a4H.
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Ne 2

x>0

x+x+3=15

x+x+5>4x
xtx+3=15e2x+3=15o2x=15-3<=2x=12<x=6
6>0

6+6+5>4-6(1)
):[aHHaH MareMaTudeckad MOoI€JIb HC MMECT PCIICHUA, T. K. MCKOMOC 3HAa4YC-
HUE X JOJKHO YOOBJCTBOPATH Ka>XK10OMYy M3 COOTHOUIEHUH.

10) xapTouka pediekcuu:

ITonaTusa u cnocoObl JeHCTBUIA 3Haio Ymero

[ToHATHE TOCTATOYHO MOJTHON MaTeEMaTUYECKON MO-
EeIN.

CocTaBieHre MaTeMaTHIECKOM MOIEIN, YIOBIETBO-
psIIOIIel OCHOBHBIM TPEOOBAHUSIM.

Haxoxnenue peIICHUA MaTeMaTU4eCKOM MOACIH,
KoTOpasi COCTOUT U3 HECKOJIbKHUX COOTHOLH@HI/Ifl, KO-
TOPBIC BLIMTOJHAOTCA OAHOBPEMECHHO

PelieHue 3amady METOOOM MaTeMaTUY€CKOIO MOAEIN -
pOBaHUSI IO YTOUHEHHOMY aJITOPUTMY

11) kapTouka 1J1s1 TOKaau3alu 3aTpyIHEHUM B rpyIimax:

Br13Basio 3aTpyaHeHue
BbinosineHo Hcnosb3yembie -
Ne zapanus y MecTa 34TPyA TTpnunHbI
NMPaBHJILHO 3TAJIOHBI HeHuii (yKa3ath .
3aTpyIHeHHi
[IAry AJArOpPUTMAa)
1.1.
1.2.
Xox ypoka

1. Momueauus K KoppeKuyuoHHoill desmeabHoCHu.
Llenn:

1) opraHM30BaTh AESATEILHOCTD YUAIIMXCS IT0 YCTAHOBKE TEMAaTHIECKIX
pPaMOK: MaTeMaTU4eCKOoe MOJETNPOBaHIE;

2) cchopMyIHpOBaTh OCHOBHYIO 00pa30BaTEILHYIO 1IeIb YPOKa: TPEHM -
pOBaTh yMEHME pellaTh 3a1aull METOIOM MaTEMaTUYECKOTO MOJEITN -
pPOBaHMUS;

3) co3math yCJIOBHS 11 BOSHUKHOBEHHUS Y YICHMKA BHYTPpEHHEH 1O-
TpeOHOCTU BKJIIOUEHUS B KOPPEKLIMOHHYIO I€SITEIbHOCTb.

Opeanusayus y4ebHo20 npoyecca Ha smane 1:

Ha nocke nponymepoBaHHbie 3TaioHb! [1-3— JI-6, y ydaiuxcs Ha rapTax KapTod-
ku P-1, P-5, P-10.

— ITocMoTpuTe Ha TOCKY U CPOPMYIUPYIATE TEMY YpOKa.

Ha nocke u B TeTpamsix hGUMKCUPYETCs TeMa ypoKa.

— HazoBure, Kakoii 3TaJIoH s BeIBelIMBa0 Ha 1ocKy? (J1-2)

— Ha kakoM ypoke MCIoJIb3yeTcsl aITOPUTM CAMOIIPOBEPKHU K PabOThI Hal OILIMO-
Kamu?

— Cdopmynupyiite Lie/b Ballleil AesITeIbHOCTH Ha YPOKE TAKOTO THUIIA.

— 4 HamoMHIO BaM IUIaH ypoKa pedaekcun.
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Ha nocky BeiBenBaeTcs riaH ypoka (1-1).

— AHanu3upys I1aH ypoka, chopMyIUpPYyITe B TPyMHax LeJlb KaXI0ro 3Tarna ypoka.

VYuamuecst paboTaoT B rpymnnax 2 MUHYThl. OfHa U3 TPYIIN O3BYYUBAET pPe3y/IbTar
00CYXIeHUsI, OCTaJIbHbIE TPYMIIbI JOMOJTHSIOT, YTOUHSIOT OTBET.

2. Axmyaauzauus 3Hanuil u puxcayus 3ampyoHeHus 6 UHOUBUOYAAbHOU 0eSMeAbHOCHU.
Lleas:

1) camocTosTeIbHOE BOCIIPOM3BENEHKE CIOCO00B AeicTBuii (HOpM) —
MOHSTHI, aJITOPUTMOB, CBOMCTB M T. [I.: TTOHATHUS JOCTATOYHO T1OJI-
HO MaTeMaTUYeCKOW MOIEIM M ITalax MaTeMaTUYECKOIro Moje-
JIMPOBaHMUSI, aJlTOPUTM pelLIeHUs 3a1ad METOAOM MaTeMaTUYeCKOIo
MOJEIMPOBAHMSI TTI0 YTOUHEHHOMY aJITOPUTMY.

2) mpuBeicHUE NPUMEPOB HA KaXXblii CITOCO0 NENCTBUS;

3) aKTyaJIM3MpOBaTh COOTBETCTBYIOIINE MBICTUTEIbHBIC OIlepallii, BHU-
MaHHe, TaMsTh U T. 1I.. CpaBHEHHE, aHAJIN3, aHAJIOTUsI, 0000IIICHIE;

4) opraHn30BaTh (PUKCAINIO aKTyaTU3UPOBAHHBIX CIIOCOOOB JCiICTBHIA
B peun;

5) opraHuzoBaTh (PMKCaLMIO aKTyaJTU3UPOBAHHBIX CITIOCOOOB IeCTBUIA
B 3HaKax (9TaJOHBI);

6) 0603HAYUTh OCHOBHBIC MCIIONb3YeMbIe B CAMOCTOSITEIbHOI paboTe
atanonsl (A4, A,, I1,, B,OnT. 1.);

7) opraHuzoBaTh 00001IeHUE aKTyaJTU3UPOBAHHBIX MOHSITUH, MTPaBUII,
Ccnoco0oB AEWCTBUM U T. I1.;

8) MOTMBUMPOBATh YYaIIIMXCs K HaImMCaHUIO ¢. p. Ne 1 Ha IpUMeHEeHUe CITo-
COOOB JICICTBUIA, 3aIJTAHMPOBAHHBIX ISl peJIEKCUBHOTO aHAJIN3A;

9) opraHuzoBaTh BHITIOJTHEHUE €. p. Ne 1 ¢ dukcaumeit yqanmmucs
B KaXXOM 3alaHUK MCTIOJIb3YeMOTO 3TajioHa (A, A,, I1, u T. 1.);

10) opraHM30BaTh CaMONPOBEPKY y4YaLLIMMUCS CBOMX paboT 1o o0pasily 1
(pukcanuo Moay4eHHBIX PE3yabTaToB (03 UCTIPaBIeHUS OLIUO0K);
11) opraHu3oBaTh MOTHBALMIO YYAIIUXCS K COMOCTABJICHUIO PadOT MO
3TaJIOHY JIJISI CAaMOTIPOBEPKU C 1IEJIBIO:
a) BBISIBJICHUSI MeCTa W IPUYMHBI 3aTPYyIHEHUS;
6) caMOIIPOBEPKM XO/a PEeIIeHUs W MPaBWJIBHOCTU (hUKCALIMU UC-
MOJIb3YeMOT0 3TaJIOHA.

Opeanu3zayus y4ebHo20 npoyecca Ha smane 2:

— BbI npoposmkaere paboraTh B rpynmnax. Kaxmas rpyrmna mojyduT MoapoOHbIi
0o0pa3zell BHITOJHEeHYS 3afaHuil U3 fomaiiHeit padotsl (P-1). [Tpu BeImosmHeHMN, KaKUX
3aJaHUI BBl UCTIOJIb30BaIN 3HAHUS, IIPEICTaBIEHHbIE B 9TaJIOHAX?

— Paboras, B rpymnmax Bbl JOJKHBI IPOBEPUTH MPABUIIBHOCTD BBHITTOJTHEHUS 3TUX
3aJaHUii, BOCIIPOM3BECTU MOHATUS U CHOCOOBI ASHCTBUI, KOTOPbIE MCIIOJb30BaJIM.
Taxke BBl JOJDKHBI CPAaBHUTDH XOI PEIICHUS 3amad M3 JOMAIIHETO 3agaHMs, yKa3aTb
CXOJICTBO U Pa3JINUMS B UX PEIICHUSIX.

Ecnu 1ipy BHITOJIHEHWY 3aMaHUs Y KOTO-HUOYIb B TPYIIIIe BO3HUKIIN 3aTpyIHE-
HUsI, OpraHM3aTOPHl JOJKHBI HAa3BaTh MeCTa M MPUYMHBI BOZHUKIINX 3aTPYTHECHUI,
OLIMOKY HEOOXOAUMO UCTIPABUTh, Ha pabOTy 3 MUHYTHI.

ITo kaxxmoMy 3a1aHUIO0 OTYNUTHIBAETCS OJHA U3 TPYIIII, IPU HEOOXOIUMOCTH OTBET
JIOTIOJTHSIETCSI.

Bo3MOXXHBIT BapaHT OTBETA:

1. IIpu cocTaBieHMM MaTeMaTUIECKOU MOJIE/IU 3a1a4 UCIIOb3YIOTCS IIOHSATUE JO-
CTaTOYHO IOJIHOI MaTeMaTUYECKON MoJeau (MaTeMaTuieckKasi MoJeb YIOBIETBOPSIET
TPeOOBAaHMIO TOCTATOYHON MOJHOTHI, €CJIM OHA COAEPKUT BCE CYIIECTBEHHBIE ISl pe-
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HIE€HUA 3aga4un TpeﬁOBaHI/IH, KOTOPbIC CJICAYIOT KaK U3 YCJIIOBUA 3a1d4U, TaK U U3 CBOICTB
NCCJICAYEMbBIX 06’LCKTOB, KOTOPbIC MOI'YT 1 HE OITMCHLIBATLCA B AIBHOM BI/IHC).

Hano ObUI10 MCIIONB30BaTh AJITOPUTM PCIICHUA 3ada49Y METOAOM MATEMATHUYECKOTO
MOICJIUPOBAHUA ITO YTOUYHCHHOMY aJITOPUTMY.

2. 3agauya Ne 3(B) oTIM4aeTCs OT BCEX OCTAJIbHBIX, TEM, YTO TOJILKO B €€ MaTeMa-
TUYECKOM MOJIEIN €CTh COOTHOLIEHKE, KOTOPOE 3aIaHO B YCJIIOBUM HESIBHO (x > 39,564).
DTO LIECTOM IIAar aJIFOPUTMA: YCTAHOBUTH B3aUMOCBSI3M MEXKIY BeJIMYMHAMM (BO3HMKAIO-
HIKe U3 CBOICTB MOJIEIPYEMOro O0'bEKTa).

Pemenne 3amaum Ne 20(0) oT/imyaeTcs OT pellleHUsT BCeX OCTabHBIX 3a7ad, TEM,
YTO JUISI ITIOMCKA PELIEHMSI MATEMAaTUYEeCKOM MOJIEIN UCIIOJIb3yeTCs OOLIEeHAYYHbIA Me-
TOI — METOJI, riepedopa, KOTOPBI UCIIOIB3YeTCSI HAMM, KOTIa MBI HE UMEEM U3BECTHOTO
cIocoba pelieHns. DTO ASCATHIN IIar aJIfOPUTMA: HANTH BCe pelIeHnsl, YA0BJIeTBOPSIO-
HIMe NOCTPOEHHO MOJIEIH.

— MoxXHO cKa3aTh, YTO JaHHasl 3afa4ya OTJMYAETCS He 1IaroM ajropMTMa, a aTa-
TIOM MaTeMaTUIeCKOTo MOACINPOBaHMS, KaKuM? (DTO 3TaIl paboThl C MATEMaTHIECKOM
MOJIEJIBIO. )

B 3amaue Ne 28 pu npoBepKe COOTBETCTBHS €IHHUIL H3MEPEHHS BEJIMUNH, CTOIKHY-
JIMCh C TEM, YTO OHM HE COIVIACOBAHbI U IPUIILIOCH IIEPEBOAUTD S5 JIET B MECSIIIBI.

Xox pemeHnst 3agaur Ne 4 (B) HIUEeM He OTJIMYAJICS OT BCEX OCTAJIBHBIX 3a1ad.

VYyaniuecst MOTYT NPEAJIOXUTD U IPYTe OTAWYMST (OJHAKO BCE BbIIIEYKa3aHHbIE
OTJINYMSI HY>KHO pa300path).

3. Bce 3agayn 1OXOXM TE€M, YTO MPUMEHSJICSI OAMH U TOT X€ METOJ pelleHUs —
METOJ MATEMAaTUYECKOTO MOIEIUPOBAaHMS. 3a1aur O0BEIUHSIET U TO, YTO COCTABJIEH-
HbI€ 10 HUM MaTeMaTHYeCKue MOJAEIN COAepKaT HECKOJbKO COOTHOLIEHUI, KOTOPbIE
JIOJIKHBI BBITTOJIHSITHCSI OMHOBPEMEHHO. Bo Beex ciydasix cpei COOTHOIICHUI €CTh He-
PaBEHCTBO.

Hanee ¢ yuammumucs BeinoHsieTcst Ne 18 y mocku.

Bo3MoXHBIIT BApUAHT pelICHUS:

a) AD =9,6cm
AB=AD: 4
BC=AB—-04
CcD=1,5BC

JlimmHa nomaHoii pasHa AB + BC + CD.
CocraBuM MaTeMaTUYeCKYIO Mozaenb: 9,6 14+ (9,6 : 4—0,4) +1,5(9,6 : 4 —0,4)
Haiinem 3Hauenue Boipaxenust: AB+ BC+CD=24+2+3=74 (cM)

6) ITociae HeymayHBIX TIOMBITOK IOCTPOUTH JIOMAHYIO, CTPOUTCS TOIBOASIIMI
JIAAJIOT, B pe3yJibTaTe KOTOPOro hopMyJIMpyeTcs CBOMCTBO JOMaHOM: YTOObI JoMaHas
CYIIECTBOBAJA TOJKHO BBITTOIHATHCS yeiaoBue AB + BC + CD > AD.

— Y10 BBI MOXETE CKa3aTh, ITPO MaTeMAaTUYECKYIO MOJIEIb, KOTOPYIO BbI ITOCTPOM -
Jm K 3agade? K yemy aTo nmpuseso?

— CKOppeKTUpyiTe pellleHue 3amauM, Kakoil oTBeT Bbl moayuuaun? (Her perie-
HUsI, T. K. TAKOW JIOMaHOM HE CYIIECTBYET. )

— UYTo BBI ceifuac TOBTOPUIN?

— Yro 1o 11aHy BbI Aaiblile OyaeTe aeaaTh?

— Kak BbI OyeTe BBINOJHSTh CAMOCTOSITeNIbHY10 paboTy? (CaMocTosITeNIbHO, YKa-
3bIBasi HOMEpa 3TaJIOHOB, KOTOPLIMU OyIeM I0JIb30BaThCsl. )

— Korma BBl OymeTe cchllaThesl Ha aJITOPUTM, YKa3bIBaiiTe HOMep IIara.

VYyamumcs pa3naloTcs KapTOUKu ¢ caMocTosITeNIbHOM padoToit Ne 1 (P-3).

— Ha paboty oTBOOUTCSI OKOJIO 8 MUHYT.
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ITocne BbIMoOJIHEHWS paOOTHI.

— Yro Tenepsb Bbl 10KHBI caenaTh? (ITpoBepuTh paboThl 110 00pasiLy.)

Ha mocky BeIBeIMBaeTCs 00pasell BEITOTHEHHUS CaMOCTOSITeTTbHOM padoThl Ne 1 (1-7).

— 3adukcupyiite pe3yasraThl TPOBEPKU MO 00pasily B KapTouKax pe3yasratoB (P-5).

— Yo Terephb BB JOJKHEBI CACIaTh?

— C Kakoii 11e/1bI0 Bbl OyAeTe COMOCTaBISATh CBOM PaOOTHI C 3TAJTOHOM JJISI CAMO-
MpOBEpKU?

3. Jokaauzauusa unousudyaibroix 3ampyoHeHui.

Llenn:

OpraHu30BaTh I10IIAroBOE COIIOCTaBAeHUE PA0OT MO 3TAJOHY ISl CAMOIIPOBEPKU
(paboTa MpOBOAUTCS B IPyIINax):

a) OpraHM30BaTh BBISIBJICHUE YYAIIMMUCS MeCTa 3aTPYIHEHMS,

0) OpraHM30BaTh BBISIBIICHUE YYaIlIUMUCS IPUYUHBI 3aTPYIHEHUS;

B) OpraHM30BaTh (DUKCALIMIO OTCYTCTBHSI 3aTPYIHECHHUI B XO/IE PEIIeHUS 1 €T0 000-
CHOBaHWMU.

Opeanuszayus yuebHo20 npouecca Ha smane 3:

Kaxmomy ydaieMmycst B TpyIie pa3naéTcst 3TaJIOH IJIsS CAMOIIPOBEPKM CAMOCTOSI-
TeJbHOU paboTel Ne 1 (P-4).

— PaboraTp BbI Oynere B rpynmax. Kaxaplii U3 Bac JOKEH COMOCTaBUTH CBOIO
paboTy ¢ 3TaJIOHOM ISl caMOITpoBepKu. YTo BbI Oy[eTe UCIIOIb30BaTh MPK MPOBEepKe?
(ANITOPUTM CaMOITPOBEPKMU. )

— Ecnu y Bac BO3HUKIIM 3aTpyAHEHUS, YTO Bbl JOJDKHBI caenath? (Mbl HOTKHBI
OIPEIC/IMTh, B KAKMX MECTaX BOBHUKIIM 3aTPYAHCHHUSI, ¥ 110 KAKUM IIPUYMHAM BO3HUK-
JIV 3aTPYIHEHUS. )

—BBI KaxpIit 3T0 clenaeTe CaMOCTOSITSIbHO (IIPOBEPSIIATE PEIICHHE TOIIIAaroBo),
HO PYKOBOIWTEIU TPYIIN JOJDKHBI 3a(pMKCHPOBATh PE3YJIbTaThl CaMOIIPOBEPKU BCEX
YJICHOB I'pyHITEl B KapTouke (P-11). Ha paboTy 3 MUHYTEL.

ITo oxoHYaHUM PAaOOTHI KaXKABIi PYKOBOAUTEIb TPYIIIIEI aHATU3UPYET Pe3yIbTaThl
CaMOIIPOBEPKY BO BHEIITHEH peyu.

MoXHO JToKaau3aluio 3aTpyAHEHU MPOBECTU U (PPOHTATIbHO (TOrda MpoBepKa
MPOBOIUTCS 110 KaXXIOMY IIary ajJropuTMa M yJaiuecs rapaieIbHO (GUKCHUPYIOT Me-
CTO ¥ IPUYNHY 3aTPYIHEHHUST).

— Kakwue 3TajioHbl NCO0JI30Ba/IN TIPU BHITIOJTHEHUY MIEPBOT0 3adaHus?

— ¥ KOro BO3HUKJIY 3aTPyIHEHUS MPU YTEHUU YCJIOBUS (HE BHUMATEJbHO IMPO-
yutan)? [1pu onpeneseHU U3BECTHBIX U HeM3BeCTHBIX BennunH? [1pu pukcupoBanumn
HEU3BECTHOU BEJIMINHBI?

— B uém mpuumrHa BOZHUKIIIETO 3aTPYIHEHUS ?

— IToMeTbTe, KaKOI MMEHHO IIIaT aJITOPUTMA HE YMEETE IIPUMEHSITD.

— O06001mMM, Yy KOTO BO3HUKIIH 3aTPyIHEHUS B IepBoM 3amanun? Kakoit aTan Mo-
JIeTMPOBaHUA BBI3BaJ y Bac TpygHocTH? (CocTaBieHre MaTeMaTHIeCKO MOIEIN. )

AHaIOrMYHbIe BOMPOCHI 331AI0TCS IO BTOPOMY 3aJaHuI0 (peleHuto moaean). I1o-
CcJie 4eTo, yTOUHSIETCS.

— C Kakoii MMEHHO MOJIeJIbIO, BBl He ymeeTe padboTtath? (C Monesbio, CoCcTos e
W3 HECKOJIBKIX COOTHOIIIECHM I, KOTOPBIE BHITIOTHSIOTCS OMHOBPEMEHHO. )

— ¥ xoro paboTa BBINTOJHEHA TPaBUIbLHO?

— Kakoii BbIBOI BbI MOXETE ClieaaTh?

4. Ilocmanoexa ueau xoppexuuornnoi desmeavrocmu (1 mun)

lenn:

OpraHu30BaTh IMMOCTAHOBKY YYaIlIUMUCS MHAMBUAYAJIbHBIX 1IeJIei CBOC nesaTeb-
HOCTH.
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Opeanusayus y4ebHoeo npoyecca Ha smane 4:

— Yro panbiiie OyayT neaaTh Te, KTO BBISICHW, UTO 3aTpyaHeHui HeT? (Mbl Oynem
paboTaTh C JOTOJHUTEIbHBIMU 3aaHUSIMU. )

VYyammyMcs pa3naroTcs KapTOuKU ¢ JOMOTHUTEIbHBIMU 3agaHusiMu (P-6).

— ITocMoTpuTe Ha 3agaHus U CHOPMYITUPYIATE LIETb CBOCH AeITeTbHOCTH.

— CoopmynupyiiTe LieJb CBOEH JajbHelIIei padoThl, T€, Y KOT0o 3aTpyIHEHHS 3a-
(UKCUPOBAHHI.

— Yro BaM OyaeT moMoraTh IpU padoTe Had oMOKaMu? (AJTOpUTM UCIIpaBlie-
HUS OIIUOOK. )

5. Koppexuus eviaeaennvix 3ampyonenuil (4—5 mun)

Ilenn:

* JUISI yYAIIMXCS, TOMYCTUBIITNX OITNOKMN:

1) Opranu3oBaTh UCIIPaBJICHHUE OIIMOOK C ITOMOIIBIO C TIOMOIIBIO aJITOPHUT-
Ma, IIPUHSITOTO B KJIacce, U C MCIOJIb30BaHUEM 3TaJOHOB BBIIEJICHHBIX
CITI0CO0O0B NENCTBUM.

2) OpraHu30oBaTh CaMOIIPOBEPKY BBHITTOJTHEHHBIX 3aJaHUA.

* JUTSI yYAIIMXCS, HE TOITYCTUBIINX OITNOKMN:

Opraan30BaTh BHITOJHEHUE 3aMaHUI 00Je¢ BEICOKOTO YPOBHS CJIOKHO-
CTU TI0 M3y4aecMOM TeMe WU 3aJaHuil TBOPUYSCKOTO YPOBHS (TPeOYIOMINX
ITOCTPOCHMST HOBBIX METOIOB PEIICHUS).

Opeanusayus y1ebHo20 npoyecca Ha smane 5:

MOXHO O0BEIMHNUTD YIAIIUXCS B TPYITIIEI, K OHU IIPOIOJIKAT paboTaTh Hal OLINO-
KaM# B COOTBETCTBUH C aJITOPUTMOM HCIIPABJICHMS OITMOOK. 17151 BEITIOJTHEHUS TPSHU-
POBOYHBIX 3aJaHUU YIAITMCSI TIpeAJIaraloTcst KapTouKHy It TpeHuHra (P-7).

— PebsiTa, KOTOpBIEC OLIMOINCH, B OJJHOM U3 IIaTOB Ha 3Talle IIOCTPOSHMST MaTeMa-
TUYECKOM MOJIENIA, MOXKETE JIU BBl OTPabOTATh TOJBKO 3TOT IIar, 03 BHITTOJIHEHUS BCEX
npeapiayimux? MoxeTe Ju Bbl YyTBEpXKAaTh, YTO, COCTABUB BEPHYIO MAaTEMaTUYECKYIO
MOJIEJb, BbI €€ IIPaBWIbHO peluTe?

(HaMm mpuzmeTcs BBIIOJHUTD HE TOJBKO T€ IIard, B KOTOPBIX TOMYCTUIM OIITMOKY,
HO U BCe MPEAbIAYIINE U IMTOCASAYIOLINE 1Iaru.)

— Kakoe ato 3ananue? (3apanue Nel.)

— JInst Koro, moarotoBiieHo 3amanue No2? (151 Tex, KTo IpaBWILHO COCTABIUII Ma-
TeMaTUYECKYIO0 MOJIE/Ib, HO OLLIMOCS TIpU paboTe C MaTEMATUYECKOU MOIEIbIO. )

B xoHIIe paOOTHI TOIBOIUTCS pe3yIbIarT.

— Komy ynanoch BHITIOJTHUTH TPEHUPOBOYHBIE 33 jaHNs O€3 OIIMO0K?

6. O6o6wenue 3ampyonenuiil 60 éHewnell pe4u.
1lenw:
1) opraHu3oBaTh OOCYXIeHNE TUTTOBBIX 3aTPYAHEHUIA B TPYIIIIAX;
2) opraHu30BaTh IporoapruBaHue GopMyIUPOBOK CIOCOOOB AEHCTBUI, KO-
TOpbIE BHI3BAIM 3aTPYAHEHUE.

Opeanusayus yuebH020 npoyecca Ha smane 5:

— B kakux MecTax ObUTA AOMYIIEHBI OITUOKU?

— Ha xakue a3TaJIoHbI ObLIU JOIYIIEHbI OLIUOKN?

OTajloHbI (IIard ajaropyuT™a), MpU UCIOIb30BAaHUM KOTOPBIX OBUTM MOIMYIIEHBI
OIIUOKU, O3ByYHBAIOTCS.

7. CamocmosmeavHas paboma ¢ camonpoeepxoli no Smaiomy.
Lenw:
* JUJIST YYaIIUXCsl, TOMYCTUBIINX OIIMOKN:
1) opraHu30BaTh BEITTOJTHEHME C. p. No 2, aHajmormaHoi ¢. p. Ne 1 (ygammecst
BBIOMPAIOT 3a/IaHMsT TOJIBKO Ha CIIOCOOBI ACMCTBUIA, B KOTOPBIX OBLIU J0-
MYIIEHbI OLIMOKM);
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2) OpraHM30BaTh CaMOIIPOBEPKY YUAIIMMUCS CBOUX pabOT MO 3TAJIOHY IS
CaMOITPOBEPKHU 1 3HAKOBYIO (PUKCAINIO PEe3yILTaTOB;
3) opraHu3oBaTh (PUKCALUIO TPEOIOJICHUS BOZHUKILIETO paHee 3aTPYyIHEHMS,
* JIJIS1 yJ9allUXcsl, He JOMYCTUBIIMX OLINOKM:
OpraHM30BaTh CAMOIIPOBEPKY YYAIMMUCS 3aJaHUii TPEeOYIOLIMX IIOCTPOE-
HUS HOBBIX METOMIOB PEIIeHUS YUIM 3aIaHUii TTPOITeaeBTUUECKOTO XapaK-
Tepa Mo MoAPOOHOMY 00pa3ILy.

Opeanuszayus y4ebHoeo npouecca Ha smane 6.

— KT0 OyneT BBHITIOJHATH BTOPYIO caMOCTosITeNIbHY10 padoty? (Te, KTo momycTun
OIIIMOKY B TIEPBOI CAMOCTOSTENIbHOIT paboTe.)

— Kak BbI Oynere paboTaTh O BTOPOil caMOCTOSITENIbHOU paboToit? (Mbl BbIMOJI-
HUM TOJIBKO T€ 3alaHMsl, KOTOPbIE BBIMOJHUIN HEMPABUIIBHO. )

YyammmMmcs pa3naroTcsl KapTouKu cO BTOPO caMocTosTeNbHOI padoToit (P-8). Ha
paboty otBomuTcs 7 MUHYT. [1ocie BRIMOTHEHNST paOOThI yIAIINeCs COTIOCTABIISTIOT CBOU
paboThI ¢ aTaoHOM 1151 camonpoBepku (P-9), puxkcupytot pesyabrarsl B Tadauie (P-5).

— Kro cripaBwiics ¢ 3aTpyIHEHHMSIMU B 3agaHuu 1?

— Komy ynanock ucripaBUTh OIIMOKU B 3a0aHUU 27

— C KaKMMH 3aJaHUSIMHU CIIPABIJINCH T€, KTO paboTall C JOTIOJTHUTEIbHBIMU 3a-
JaHusiMu?

— B kakux 3amaHUsIX BBl CTOJIKHYJIMCH C 3aTPYIHECHUSIMUI?

— BbI cMornu cripaBUTKCSI € 3aTPYAHEHUSIMU, YTO BaM B 3TOM MTOMOTJIO?

8. Brarouenue 6 cucmemy 3Hanuil u nogmopenue.

Llenn:

IToBTOPUTH MOHSITUE BbICKA3bIBAHUS 1 OTIPEEIEHMSI, TIOHSITUSI Pa3HOCTU, CPETHETO
apru(MeTUYEeCKOro, NepeMeHHOM BeJIMUUHBI, CTENIEHU C HATYpaJbHbIM ITOKa3aTeJIeM.

Opeanu3zayus y4ebHo20 npoyecca Ha amane 7:

— A Temepb s IpeIaraio mopadboTaTh ¢ BbICKa3bIBAHUSMMU.

Ne 7

3agaHne BBIIIOJHSCTCS YCTHO, yJaliuecss (pOHTATHLHO MOKA3BIBAIOT HICTUHHOCTD
VUM JTOXKHOCTB TaHHBIX BRICKA3bIBAHWI Ha TIAHIIETKAX (MOXHO MPaBOil PyKOU CUTHA-
JIN3UPOBATh MPABUILHOCTD, JIEBOM JOXKHOCTb). J1J1s1 000CHOBAaHMSI JIOXKHOCTH BBICKA3hI-
BaHUsI OMHUM U3 YYallUXCsl IIPUBOIUTCSI BEPHOE OIpeac/IEHIE.

Bo03MOXHEII BapUaHT BBIIIOJTHEHUS 3aJaHNS:

OOIIMM IJI TaHHBIX BEICKA3bIBAaHWH SIBJISIETCS, TO B HUX OOBSICHSIETCS 3HAYCHME
HOBOTO CJIOBA, T.€. BCE OHU SIBJISIIOTCST OTIPEACICHUSIMM.

a) MctuaHOE;

0) JloxxHoe, T. K. cpedHUM apudMETUYECKUM Ha3bIBA€TCS YAaCTHOE OT JeJICHUS
CYMMBI 3THX YHCEJT Ha UX KOJIMYIECTBO.

B) UcTuHHOE;

r) JlJoxHoe, T. K. HaTypaibHOI1 CTEIIEHbIO /1 YKMCIIa @ HA3BIBAETCS YUCIIO an ,paBHOE
TIPOM3BEICHUIO # MHOXUTEIEH, KaXKIbIi 13 KOTOPHIX PaBeH d.

9. Pepaexcus dessmeabHocmu na ypoxe.
Lleas:
1) opranuzoBath (PMKCALIMIO CTEIIEHU COOTBETCTBUS ITOCTABICHHOM 1IEIHN 1
PEe3yJIbTaTOB AESITEIbHOCTH;
2) opraHM30BaTh BepOATbHYIO (PMKCALIWIO MPUYUH (aJITOPUTMOB, TIPABUII,
MOHSTUI Y T.J1.) BOSHUKIIMX HA YPOKE 3aTPYIHEHUIA;
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3) opraHm30BaTh BepOaIbHYIO (PMKCAIIMIO CIIOCO0A MCITPaBICHUS BO3HUK-
LIMX OIIMOOK (aJITOPUTM UCITPABICHUS OLIMOOK);

4) opraHu3oBaTh (PUKCALMIO Hepa3pelleHHbIX Ha YPOKE 3aTpyIHEHUI Kak
HampaJieHWe OyIyIeil IesITeTbHOCTH;

5) opraHu30BaTh OLIEHUBAHUE YYALIUMUCS COOCTBEHHOM PabOTHI Ha YPOKE;

6) opraHu30BaTh OOCYXIECHHUE U 3aITUCh JOMAIITHETO 3aJaHusI.

Opeanu3zayus yuebHo2o npoyecca Ha amane §:
— Yrto HEOOXOAMMO Clie/IaTh B KOHILIE YpoKa?
Ha nocky BeiBelIMBaeTcst KapTouka ¢ Borpocamu (J1-8).
— OO6cynuTe B rpymnmnax caeayloline BOIPOCHL:
+ Kaxkwue ey craBuiIv B Havyaje ypoka?
» CMoIM peaan30BaTh IIOCTaBJICHHBIC LICIH?
+ KakoBBI MpUUMHEI BOBHUKIINX 3aTPYIHEHMI?
» C KaKMMH 3aTPYIHEHUSIMU HE CMOTJIU CIIPaBUTHCS?
— A Terepb KaxXIbI TTpOaHAIM3UPYITE CBOIO paboTy Ha YPOKe.
VYyamuecs paboratot ¢ Kaproukamu pedaekcuu (P-10).

I[OMaIllHee 3aJlaHue:

Bcem: Boibepute Ha cTp. 42 Te HOMepa, KOTOpbIe OTHOCSITCS K TeM€, KOTO-
DYIO Bbl U3yYaeTe U PelIuTe OJHO U3 3TUX 3aJaHUI Ha BBIOOD.

Te pebsita, KOTOpBIE BHITTOJIHWIN HE BCE MOMOJHUTENbHbBIE 3aMaHUsI, 10-
pelnaiite ocTaBLIMeCs 3aJaHus JoMa noJ OyKBoii (a).

Te, xTO cripaBUJICSI CO BCEMU NOTOJHUTENbHBIMUA 33aHUSIMU, MOTYT TIO
JKEJTAaHUIO BBITIOIHUTH N 52%*

Tun ypoka: OPK"’
Tema: «KoHTpoJbHas paboTa Ha MOBTOPEHHE»
OcHoBHbI€ 1eJIH:
1) ¢popMupoBaTh CHOCOOHOCTh yYalllMXCSl K OCYIIECTBJACHUIO MPOLEAYPHI
KOHTPOJIS;
2) (popMHUpOBaTh CIIOCOOHOCTD YYalIUXCS K BBISIBACHUIO TIPUYUH 3aTpyaHE-
HUI COOCTBEHHOM IeSITEIbHOCTH;
3) KOHTPOJIb 3HAHUIA, YMEHHUIA, HABBIKOB T10 TTporpamMme 5—6 Kiiacca U TeMe:
«ITocTpoeHne MaTeMaTUYECKOI TEOPUU».
OGopynoBanue
JleMOHCTpanMOHHBII MaTepra:
1) anroput™ pelieHUs 3a1ad METONOM MaTeMaTUYeCKOTO MOIEeIMpOBaHUS (U3
ypoka Ne 2, 11-5);
2) aJTOPUTM J0KA3aTeJIbCTBA METOIOM OT IMTPOTUBHOTO (13 ypoka Ne 6, 1—7);
3) aJropMTM JI0Ka3aTeJIbCTBa METOAOM IIpo0 1 o160k (13 ypoka Ne 6, 1-3);
4) u3BeCTHBIE CITOCOOKI perieHus ypaBHeHus (13 ypoka No 8, J1-3);
5) MOHSTHE CTeNEH! ¢ HaTypaJlbHbIM TMToKa3atejeM (13 ypoka Ne 8, 1-5);
6) aJITOPUTMBI AEACTBUIA C pallMOHAILHBIMK YMC/IaMU (3TaJIOHBI 5—6 Kj1acca);
7) obpaszel BBIITOJIHEHUS] KOHTPOJIbHOW pabOTHhI:

17 Vpok 00y4Yaroliero 1 pa3BUBaloIIero KOHTPOJIS.

389



Bapuant 1

O0s3aTeTbHAS 9ACTD.

1.—0,05.

2. Omeem: {—5}

3.1410; 4410; 7410; 2415; 5415; 8415.

4. MOXHO 10Ka3aTh YTBCPXKIACHUEC KaK ITPAMBIM METOJAOM, TaK 1 METOAOM
OT MPOTHUBHOTO.

5. Omeem: HET pellIcHNS.

JlonoiHUTEIbHAS YaCTh.
1. 0,9bx.
2. Omeem: 5,5 9acoB

3. a) BBIBOI BEPHBIIA;
0) BBIBOJI HEBEPHBIIA.

Bapuanr 2

O0s3aTeNbHAS YACTD.

1.-5

2. Omeem: {—0,8}

3. 340 560; 349 560; 344 565.

4. MOXHO 10Ka3aTh YTBEPKIEHUE METOIOM OT IIPOTUBHOTO.

5. Omeem: HET pelIeHUSI.

JlonoiHUTEIbHAS YACTb.
1. 30ax?
2. Omeem: 3a 20,25 yaca

3. a) BbIBOJI BEPHBIIf;
0) BBIBOJL HEBEPHBIIA.

8) KpuTepuu OLIeHUBAHUSI KOHTPOJbHOM pabOThI:

Oo0g3aTebHASA YACTH

1. 7 6annos;

2.7 6anmnos;

3. 7 6annoB;

4.9 6amnos;

5. 10 6annos.
JlonmotHUTEIbHAS YaCTh
1. 8 6amoB;

2.9 6annos;

3. 10 6anoB.

K BBIMOJHEHUIO JOMOJIHUTEIBHON YaCTH MOXKHO IPUCTYITATh ITOCJIE BBITOIHE-

HUS 00s13aTeIbHBIX 3aJaHU.

«5» — 40 1 BrIlIEC OAJIJIOB;
«4» — 31—39 6aos;
«3» — 21—30 GasoB.
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Pasnarounslii MaTepua
1) KoHTpOJIbHAS pabora:

Bapuanr 1.
O0s3aTeabHAS YACTD.

. 2 . 32,415 13
1. Berunciure: —1,114 + 5 (1,134:0,28 — 4,254) + 14—9. (45 — ﬁ)
2. Pemure ypaBuenue: 5,37 + 3,58 - (0,16x — 0,7) =0

3. K yucny 41 mpunuinmre cjieBa M cIipaBa Mo OJHO# 1udpe TakK, YTOOBI
OHO JeMIoch Ha 15.

4. lokaxuTe, 4To paBeHCTBO 2m(m + 1) = 77 494 HeBepHO 1151 TI0OOT0 Ha-
TypaJIbHOrO YMCJIa M.

5. PeluuTe 3agauvy:

«IlepBbIit yron B TpeyrojbHUKE Ha 25° 60JbIIE BTOPOro, a BTOPOU —
B 2 pa3a 0oJbliie TpeThero. HaiiTu BeJTMuMHY IepBOro yrjia 3TOro Tpey-
TOJIbHUKA, €CJIM CYMMa €ro BTOPOTO U TPETHETO YII0B paBHa 120°.

JlonoiHMTEIbHASI YACTb.
1. YrpocTtuTe BhlpaXeHue, CUUTasl 3HAYeHUSI BceX OYKB He PABHBIMU HYITIO:
_bax’ . _4ax
2567 ° 15b%
2. Peiute 3apauy:

«JlBe Ta30HOKOCUJIKU, paboTasi BMeCTe, CKOCWIIU Ta3oH 3a 3 vaca. [Ipouns-
BOIUTETLHOCTD MEPBOIl TA30HOKOCWIKU cocTaBisieT 120% oT Tpor3BOIu-
TEJIbHOCTU BTOPOil. OTNpeieNUTh, CKOJBKO YaCOB MOTPeOOBATIOCH ObI MEPBOi
ra30HOKOCHJIKE, YTOOBI CAMOCTOSITENTBHO CKOCHUTB 3TOT Ta3oH? CUMTaTh, 4TO
ra30HOKOCHJIKY PabOoTaloT C TTOCTOSTHHOM IPOX3BOIUTETLHOCTHIOY.

3. IIpoBepbTe UCTUHHOCTD CJAEAYIOLIUX BbIBOJAOB C MOMOIIBIO IUAarpaMM
Diinepa—BeHHa:

a) Bce OanmepunbI M100sT TaHeBaTh. Hacts — Oamepuna. 3Haunt, Hacts
JIIOOWT TaHIICBATh.

0) Bce b6anepunsl 00T TaHIeBaTh. OJbra He OanepuHa. 3HayuT, OJbra
HE JTI00MT TaHIIeBaTh.

Bapuanr 2.
Oo0g3aTebHASA YACTD.

. oady q16 L 45 0 514 55
1. Beruuciure: —2,5 + (1,295 + 1,936 : 3 3) 119+49 : (227 318

2. Pemure ypaBHenue: (2,5x +0,5) - 0,094 = 0,259 — 0,4

3. 3aMeHUTE 3BE300YKM B 3amucy dncia 34¥56* Tak, 4ToObl OHO JEIWIOCH
Ha 45.

4. JlokaxuTe, 4TO He CYLIECTBYET HauOOJIbIIETO HATypaJIbHOTO Y1CiIa, KO-
TOpoe TpU AeJCHUM Ha 7 JaeT OCTaToOK 3.

5. PelwuuTe 3apauvy:

«Paccrostnue AD Mexmy HauajioM W KOHIIOM jioMaHoit ABCD paBHO 92
cM. M3BecTHO, 4TO IJTMHA BTOPOTO 3BE€HA JIOMaHO# B 3 pa3a OoJiblile, 4eM
TepBOTo, HO B 2 pa3a MeHbIIIe, YeM TpeTbero. Haittn mimHy nmomaHoi
ABCD, ectv U3BECTHO, YTO CyMMa TIEPBOTO U TPETHETO €€ 3BEHhEB PaBHA
56 cm».
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JlonoJHUTEIbHAS YACTD.

1. YHpOCTI/ITC BbIpa>K€HUE, CUNTadA 3HAUYCHU S BCEX 6YKB HE paBHbIMU HYJIIO:

100a?6 . 10ab
9% - 27x

2. Pemure 3amauy:

«J1Ba ackanmaTopa, paboTtasi BMecTe, MepeBesin 3a 9 4 HEKOTOpoe KO-
JINYEeCTBO TaccakupoB. IlepBbiil ackamaTop rnepeBo3ua B yac 80% ot
KOJIMYECTBA MaCCaXUPOB, MEPEBO3UMBIX 32 YaC BTOPBIM 3CKAJIaTOPOM.
OrnpeaenuTh, 3a CKOJIBKO YacOB MEPBBIN 3CKAIATOP TepeBe3 Obl 3TO Ke
KOJIMYECTBO MacCaxkupoB, eCJIM ObI paboTall caMocTosaTeIbHO? CUnTaTh,
YTO 3CKAJaTOpPhl MEPEBO3ST MACCAXKMUPOB C MOCTOSHHON MPOM3BOIU-

TECJIbHOCTBIO».

3. HpOBepre UCTUHHOCTL CJICAYIOIIMX BbBIBOJOB C ITOMOLIbLIO JHUArpaMM

Oiinepa—BeHHa:

a) Bce maitBepsl BUunenu kutoBylo akyiy. Cama — naiisep. 3Hauut, Caiia

BUIE]I KUTOBYIO aKyIIy.

0) Bce maitBepnl Bumem KUTOBYIO akyny. Mropp — He maliBep. 3HAYUT,

Hropb He BUIET KUTOBYIO aKyIIy.

2) BTaJIOH IIJI CaMOTIPOBEPKHM KOHTPOJIBLHOM pabOTHI:

Bapuanr 1. O6sa3aTe/ibHas YacThb

1.-1,114 +%- (1,134:0,28 — 4,254) + li—

2. 415 513
9'(449 242

1)1,134:0,28 =113,4:28 = 4,05

2) 4,05 — 4,254 = —0,204
2,204 _
3)+ 3 < (— 0204)——3 100

_2-204 _ 136 _
3-1000 1000 ’

14 T98  “o98
128
398_

Hals o330 ol

91
298 198

5)132 137 81.135 _ 81-98 _

49° 98  49-135
6

-6 _ 1 _
=o=15=12

6) —1,114 + (=0,136) = —1,25

7) —1,25+1,2= —0,05

AJITOPUATM J€JIEHNS TECATUYHBIX IPO-
Oeil.

AJ'[FOpI/ITM YHUCECJI C pa3HbIMUM YUCIaM
1 BbIYUTaHUA OCCATUYHBIX ;[p06e171.

AJITOpUTM  COBMECTHBIX JICUCTBUIA
OOBIKHOBEHHBIX U HECITUYHBIX IPO-
Oeli U alTOPUTM YMHOXEHUST YUCEJT C
pa3sHBIMU 3HAKAMMU.

AJr OPUTM BbIYMTaHUA CMCEIIAHHBIX
YuCe.

A.III‘OpI/ITM JCJICHMA CMCIIIaHHBIX YHUCEII.

AJTl"OpI/ITM CJIOXKCHUA OTPULIATCIIbHBIX
HUCCI U aJITOPUTM JCCATUYHDBIX z[po6el71.

AJITOPUTM CIIOKEHMS YHUCEIT C pa3HBI-
MM 3HaKaMH W aJITOPUTM BEIYUTAHMUSI
TIECSITUIHBIX TPOOeii.
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2.5,37+3,58-(0,16x—0,7)=0

537 + 358 - (0,16x —0,7) = 0;
358+ (0,16x — 0,7) = —537,
0,16x—0,7=-1,5;
0,16x=-1,5+0,7;

0,16x = —0,8;
x=-0,8:0,16;
x=-5
Omeem: {—5}

YMHOXUTh 00€ YacTh ypaBHEHUSI Ha
100, mpuMeHsIsT pacnpeneanuTeIbHOe
CBOMCTBO YMHOXEHMUSI.

ITpaBwio HaxoXAeHUST HEU3BECTHOTO
cJaraeMoro.

ITpaBwio HaxoXAeHUST HEU3BECTHOTO
MHOXUTEJS.

ITpaBwio HaxoXAEeHUST HEU3BECTHOTO
YMEHbBIIIAEMOTO.

ITpaBwio HaxoXAEeHUST HEU3BECTHOTO
MHOXUTEJS.

3. K uucny 41 npunuiuure cjieBa U Ci
Jlenuiiock Ha 15.

paBa 1o ogHOI LM@dpe TaKk, YTOOLI OHO

*41* — qUCIO JOKHO IeIUThCs Ha 15,
3HAYUT, OHO JOJIKHO IEIUThCSI Ha 3 1
Ha 5.

IMocnenuss uudpa Mmoxet ObITh 0 UK
5:*410 wim *415.

CyMma umdp 1oKHa AeIUThCs Ha 3:
*+4+1+0=3k

*+5=3k

BwmecTo * moryT crostTh IM(psl: 1; 4; 7
*+4+1+5=73n;

*+10=3n

BMmecto * MoryT cTOSATh UGPHL: 2; 5; 8

Omeem: 1410; 4410; 7410; 2415; 5415;
8414.

IIpusnak nenuMocTu Ha 5.
IIpusnak nenuMocTu Ha 3.

4. JlokaxuTe, 4TO paBeHCTBO 2m(m + 1)

HaTypaJIbHOTO YHCTIa M.

77 494 HeBepHO Mg JHOOOTO

1 cnocob: noxa3aTenbCTBO IIPAMBIM
METOIOM:

2m(m + 1) =77494 < m(m + 1) =38 747
MeTomoM mpod U OLIMOOK BBIXOAWUM
Ha mapy uucen 196 u 197.

Ecmu n =196,
Ton(n+1)=196-197 =38 612,
MeHbIe 38 747.

Ecimn =197,

Ton(n+1)=197-198 =39 006,
oouibiie 38 747.

Ipu n < 196, To n(n + 1) < 38 747,
apun > 187, n(n + 1) > 38 747,
3HAYMUT, TAKOTO 7 € N He CyIIeCTBYeT.

1) ITogo6paTh KOHKPETHBIE OOBEKTHI,
KOTOpBIE MOTYT 00JIafaTh 3adaHHBIMU
CBOMCTBaMU.

2) I[Noka3ath, YTO HU 3TU KOHKPETHHIE
00BEKThI, HU JIIOObIE APYTHE OOBEKTHI,
HE YIOBJIETBOPSIIOT 3TUM CBOCTBaM.
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2 cnocob: oKa3aTeJabCTBO METOIOM OT
MMPOTHUBHOTIO:

1) Tlpeamonoxum, 4UTO CYILIECTBYET
TaKoe HaTypaJIbHOE YMCJIO, TIPU KOTO-
poM BepHO 2m(m + 1) =77 494,

2) Paznennm 006e yacTu paBeHCTBa Ha 2.
IMosyuyum m(m + 1) = 38 747.

ITpu 3TOM M 1 m +1 ABa mocienoBa-
TEJIBHBIX YNUCIIA, 3HAYUT, OTHO U3 HUX
YEeTHO, a Ipyroe HedeTHo. Torma mpo-
u3BeneHue m(m + 1) 4eTHoe 4ucIo,
ayucino 38 747 HedeTHO.

Mooicro Hatimu u dpyeoe npomugopeuue:
m u m +1 [gBa mocienoBaTelbHbIX
4yycsa, 3Ha4UT, OQHO U3 HUX YE€THO, a
npyroe HedetHo. m(m + 1) mpousse-
JIeHME YETHO, TOIJa B PaBEHCTBE Jie-
Bast yacTh 2m(m + 1) meautcs Ha 4, a
npasag yacthb 77 494 Ha 4 He genuTCd
(94 He nenuTtcs Ha 4).

3) IlomydyeHHOE TPOTUBOpEYME, IIO-
Ka3bIBaET, YTO MPEIAIOJIOXKECHUE HE-
BepHO. 3HAYUT, pABEHCTBO

2m(m + 1) = 77 494 HeBepHO NpU JTIO-
OOM HaTypaJibHOM M.

1) TIlpennonoxuTb, 4YTO HOKa3bI-
BaeMoe YyTBepxKaeHue (A) HeBepHO,
T. e. (—A) BepHo.

2) Ucxoas u3 3Toro npeamnoioxeHusl,
JINOO MONYYUTh MPOTUBOpPEUNE, JTUOO
MPUITH K BBIBOAY 00 MICTUHHOCTH 3a-
BEIOMO JIOXKHOTI'O YTBEPXKICHMUS.

3) Caenatb BBIBOJI O TOM, UTO MPEAIIO-
JoxeHue (—A) HeBepHO, a 3HAYUT, Bep-
HO J0Ka3bIBaeMoe yTBepxkaeHUe (A4).

5. Peiure 3agauy:

«Paccrognue AD mexny HadaJloM U KOHIoM JoMaHoit ABCD paBHo 92 cMm. U3-
BECTHO, 4TO JJIMHA BTOPOTO 3B€Ha JJOMaHOM B 3 pa3a 00Jibllle, YeM IepBOro, HO B
2 pa3a MeHbllIe, yeM TpeThero. Haiitu mmny nomanoit ABCD, eciiy UBBECTHO, 4TO
CyMMa IIEPBOTO M TPETHETO €€ 3BEHBEB paBHa 56 CM».

ITycTb x° — BeIMUMHA TPETHETO YIJIa,
0<x<180.

Torma 2-oii yron paBeH (2x)°, a nep-
BBII1 yroJi paBeH (2x + 25)°.

ITo cBOVACTBY YIJIOB JTI0OOTO TPEYTOJIb-
HUKa ux cymma x + 2x + (2x + 25)°
paBHa 180°.

ITo ycrmoBuo cymma BTOpPOTO M Tpe-
Thero yria pasHa 120°.

CocTraBUM MaTeMaTUYEeCKYI0 MOJIEJb
1 3apUKCHUPYeM UCKOMYIO BETMUUHY:

0< x< 180
2x+x=120 — [2x+25="?
x+ 2x+ (2x +25) =180
2x+x=120
3x=120
x=40

1) BHUMaTenbHO MpoYnuTaTh 331a4y.
2) OnpenenuTth, KaKue BETUYMHBI U3-
BECTHBI, U KaK1e Hal0 HaWTH.

3) IlpoBepUTh COOTBETCTBUE €IUHUIL
U3MEpEeHUsI BETUYUH.

4) BeiOpaTh HEM3BECTHBIC BEJIMUMHBI,
KOTOpbIe OyaeM 0603HaYaTh OYKBOIA.
5) Omnpeneautb MHOXECTBO 3Haue-
HUI, KOTOPbIE MOTYT IPUHUMATh He-
WU3BECTHBIE BEJTNYNHBI.

6) YCTaHOBUTH B3aMMOCBSI3M MEXIY
BEJIMYMHAMM (SIBHO 33aHHBIE B yCJIO-
BUU Y BO3HUKAIOIINE U3 CBOWCTB MO-
JIETUPYEeMOTO OOBEKTA)

7) CocTaBUTb YypaBHEHUE WA He-
PaBEHCTBO (OIHO WJIM HECKOJbKO) U
000CHOBATH UX.

8) IlpoBepuTh, UTO KaXIbIN DJIEMEHT
YCJIOBUS 3a/1a4¥ OMKCAH COOTBETCTBY-
IOIIMM yPaBHEHUEM.
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Ecmu x =40,

1040 +2-40+ (2-40+25) =180 (JI.).
JaHHas MaTreMaTuyeckasi MOAe/Ib He
UMEET PEUIEHUS, T. K. UICKOMOE 3Haue-
HUE X JOJDKHO YIOBJIETBOPSATDH KaX10-
MY M3 COOTHOILLICHUM.

Omeem: HET pellleHus .

9) 3acdukcupoBaTh UCKOMYIO BEJIH-
YUHY.
10) Haiitu Bce pelieHust, yIOBIETBO-
PAIOIIME IIOCTPOCHHOM MOIEIIN.
11) IIpoBepuTh COOTBETCTBHE ITOJIY-
YEHHOTI'O OTBETa BOIIPOCY 3alauu.
12) YoeauTtbes, 4TO MOTyYEHHBIE pellie-
HUSI COOTBETCTBYIOT CMBICITY 3a/1a4M.

JlonoHUTEIbHAS YACTD

1. prOCTI/ITe BbIpaXXCHHUE, CHUTAA 3HAYCHUA BCCX 6YKB HC paBHBIMU HYJIIO:

6ax’ . 4dax

25b% * 15b%

bax’ . _4ax _ 6ax*-15b%y _ 3x-3b _
25b% " 15b%y  25b% - 4ax 5-2

_ 9xb _
=0 0,9xb

AJITOPUTM  JIeJIEHUST OOBIKHOBEHHBIX
nIpo0eit, orpeneeHre CTENIeH! Yucel,
CMOCOObI COKpALLEHUST IpOOeii.

2. Pemre 3amauy:

«JIBe Ta30HOKOCHUJIKM, paboTasi BMecTe, CKOCWIM ra3oH 3a 3 yaca. I[IpousBogu-
TEJBbHOCTh IMEPBOI Ta30HOKOCUIKM cocTasisieT 120% oT IpoM3BOAUTEBHOCTH
BTOpO#. OIpenennThb, CKOJIBKO YacOB IMOTPeOOBaAIOCh ObI MEPBOM Ta30HOKOCHII-
Ke, 4TOOBI CAaMOCTOSITEIbHO CKOCUTD 3TOT ra3oH? CYuTaTh, YTO ra30HOKOCUIKU
paboTalOT C MOCTOSTHHOM MPOU3BOIUTEIBHOCTHIO.

[Iycth TIPOM3BOAMTEIBHOCTH BTOPOIL
Ta30HOKOCHIJIKH X, X > (.

Torma npor3BOAUTEILHOCTh IIEPBOI —
1,28x.

OO0111as1 TIPOM3BOAUTEIILHOCTD 3CKaja-
TopoB paBHa x + 0,8x.

N3 ycnoBus 3amaum ciemyet, 4To WX

1
00111ast TPOM3BOIUTEIBHOCTD PaBHA £
CoCTaBUM MaTeMaTUYECKYI0 MOIEITh

" 3ad)I/IKCI/IpyeM MCKOMYIO BCIIMYNHY:

x>0
— —1 =9

x+1,2x=%; 1,2x

-1 1. -5
2,2x—3<:>x 3.2,2<:>x 3
S
50

15 =55
1,2'3
5 -6 _2
33 1’2_33 11
1:2=1L _55

T

Omeem: 3a 5,5 4acos.

1) BHUMaTeTbHO TIpOYMTATh 3a1a4y.

2) OrnpenenuTb, Kakue BeIUYUHbI U3-
BECTHEBI, ¥ KaK1ie HaJlo HalTH.

3) IlpoBepuTb COOTBETCTBUE EIUHUILI
M3MEPEHMSI BEIMYMH.

4) BbIOpaTh HEW3BECTHBIC BEJIMYUHEI,
KOTOpBIE OyieM 0003HaYaTh OYKBOIA.

5) OnpenemmTh MHOXKECTBO 3HAUCHMIA,
KOTOPBIC MOTYT TIPUHUMATH HEM3BECT-
HBIC BEJIMINHBL.

6) YCTaHOBUTD B3aUMOCBSI3U MEXIY Be-
JIMIMHAMU (SIBHO 3aJaHHBIE B YCIIOBUU
W BO3HMKAIOIINE U3 CBOWCTB MOJIENU-
pPyeMOro o0beKTa).

7) CocTaBUTbH ypaBHEHNE WJIK HEPaBEH-
CTBO (OJHO MJIM HECKOJIBKO) M O0OCHO-
BaTh UX.

8) IlpoBepuTb, YTO KAXKIBIA SJIEMEHT
YCJIOBUSI 3aa4d OMMCAH COOTBETCTBY-
IOIIMM YpaBHCHUEM.

9) 3acprkcrpoBaTh NCKOMYIO BEJTUUMHY.

10) Haiitu Bce pelnieHus, yAOBIETBO-
PpSIoIIUE TTIOCTPOSHHOW MOJIEITH.

11) IIpoBepuTh COOTBETCTBHUE MOTYIYECH-
HOT'O OTBETa BOIIPOCY 3a1a4M.

12) Yoenuthbcs, 4TO MOTyYEHHBIE pellie-
HHSI COOTBETCTBYIOT CMBICITY 3a/1a9M.
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Benna:

TaHLCBATb.

OUT TaHILIEBATh.

3. I1poBepbTe NCTUHHOCTD CJAEAYIOIINX BHIBOAOB C IIOMOIIIBIO AUArpamMm Diiiepa—

a) Bce 6anepuHsl 11004T TaHueBaTh. Hactsa — Oanepuna. 3Hauut, Hactsa nroout

0) Bce OanepuHbl 1100gT TaHieBaTh. OJyibra He 6anepruHa. 3HauuT, OJbra He Jio-

A — MHOXeCTBO OajiepvH; B — MHOXECTBO JIIOJIEl, KOTOpbIE JI00ST TaHLIEBATh

a)
B

¢ G

BobiBOI BEpHBIii.

6)

A * Onpra

BrIBo HEBEpHBIIA.

Bapuanr 2. O0s3aTe/bHasg 4acTh

. AP N I B C e
1. BbI‘{I/ICJII/ITe.—2,5+(1,295+1,936.35) 119-4-49 .(227 318

1) 1,936 : 3%= 1,936:3,2=
=19,36: 32 = 0,605

2) 1,295+ 0,605 =1,9;

1619 .35 4.
DI g =16 19 =3

14 55 _ (335 _Hl4)_
D238~ G2y

15 528, »69 528, _
_(354 254 (254 254)

=_41
54
S ALy 4L 4l
Ndgi5) =g (55
__41-54 _
9441 6;
6)-2,5+35=1;
7)1+ (—6)=-5

AJITOPUTM  BBITIOJTHEHUSI COBMECTHBIX
JEeWCTBUI JECATUYHBIX U OOBIKHOBEH-
HBIX IpO0Oeil, aITOPUTM JeJICHUST 1eCs-
TUYHBIX IPOOEIA.

AJITOPUTM CJIOKEHUS NECATUYHBIX JPO-
Ocii.

AJNTOPUTM BBITIOJTHEHUST COBMECTHBIX
NEVMCTBUI NECATUYHBIX U OOBIKHOBEH-
HBIX Jpo0Oeii, aJrOpUTM YMHOXEHUSI
OOBIKHOBEHHBIX JpO0eii.

A)IFOpI/ITM HaXOXAC€HUsA pPa3sHOCTU pa-
ITHWOHAJTBbHBIX YW CEJI U aJITOPUTM HAXOXK-
JAC€HWA pa3HOCTU CMEIIaAHHBIX YU CEJI.

AJ'II‘OpI/ITM JACJICHUA YUCCI C pa3HbIMU
3HaKaMM " aJlfTOpUTM OCJACHUA CMC-
HTaHHBbIX YHUCECJI.

ANTOPUTM CITOXKEHUS YUCEIT C Pa3HBIMU
3HAKaMU, aJITOPUTM BBIYUTAHUS JECSI-
TUYHBIX IpOOeEit.

A)TFOpI/ITM CJIOKCHUA YNCEJI C pa3HbIMU
3HaKaMM.
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2.(2,5x+0,5)- 0,094 = 0,259 — 0,4

2,5x+0,5) - 0,094 = —0,141;
2,5x+0,5=-0,141:0,094;
2,5%x+0,5=-1,5;
2,5x=-1,5-0,5;

2,5x = =2;

—-2:2,5;

x=-0,8

Omeem: {—0,8}

npaBI/U'IO HaXo0XICHUA HENU3BECTHOI'O
MHOXKUTEJIA.
npaBI/U'IO HaXo0XICHUA HENU3BECTHOI'O
cjaracémMoro.
npaBI/U'IO HaXo0XICHUA HENU3BECTHOI'O
MHOXKUTEJIA.

3. 3aMeHuTe 3BE3I0YKM B 3alIUCU YHCIIA

34*56* Tak, 4YTOOBI OHO JEIUIOCH Ha 45.

34*56* mOMKHO JenuThest Ha 45,
3HAYUT, OHO JOJDKHO JIEJUTHCS Ha 5 1
Ha 9.

ITocnenuss uudpa MoxeT ObITh 0 N
5:34*560 nam 34*565.

CyMMma 1mdp yrciia J0JKHA JeIUThCS
Ha9:

344+%+5+6+0=9n

18 +*=9n

0;9
3+4+*+5+6+5=9m
23 +*=9m

4

Omeem: 340 560; 349 560; 344 565

IIpuszHak genumMocTtu Ha 5.
IIpusHak geauMocT Ha 9.

4. JloxkaxwnTe, 9TO HE CYIICCTBYeT HAMOOJBIIETO HATyPaJIbHOTO YHMCia, KOTOpOe

IIp1 ACJICHUM Ha 7 maeT ocTaTok 3.

JlokazaTesbcTBO (METOOM OT TIpO-
TUBHOTO):

1) IlpenmonaoxuMm, YTO CYIIECTBYET
HauOoJIblllee HaTypaJlbHOE YMCIIO K,
KOTOpOE MpU JIeJICHUM Ha 7 TaeT ocTa-
TOK 3, 3TO 4MCJIO UMeeT Bug 7n + 3,
ronen € N.

2) OpHako, TpuOaBUB K 3TOMY YUCIy 7,
noayuuM 7n + 3+ 7=T7(n + 1) + 3,
rmen+ 1< N.

O6o03HauuB # + 1 3a m, Noay4yuM 4uc-
o Buga 7m + 3, tne m € N, Gonbliiee,
yeM k. UTo MpoTUBOPEYUT MPEATO0-
JKEHMIO O TOM, YTO kK HauOOJIbIIIEE.

3. CnepoBaTresbHO, Hallle IPEAIToio-
JKEeHUEe He BEPHO, a, 3HAYUT, He CYIIe-
CTBYeT HAMOOJBIIETO HATYPaIbHOTO
qyucaa, KOTopoe Mpu JaejieHUuu Ha 7
JlaeT OCTaToK 3.

Y. 1 1.

1) I1penronoxuTh, 4To AOKa3bIBAEMOE
yrBepxaeHue (A) HeBepHO, T. €. (—A)
BEPHO.

2) Wcxonmsa U3 3TOro MpearoaoXeHus,
OO0 TOJIYYUTh MPOTUBOPEUUE, JHUOO
MPUATH K BHIBOLY 00 MCTUHHOCTU 3a-
BEIOMO JIOKHOTO YTBEPKICHUS.

3) Cnenatb BBIBOJ O TOM, YTO MPEATO-
JoxeHue (—A) HeBEpHO, a 3HAYUT, Bep-
HO JI0Ka3bIBaeMoe yTBepxkaeHue (A4).

397




5. Pemute 3agauy:

«Paccrosinue AD Mexnay HayajloM M KOHIIOM JiomaHoii ABCD paBHO 92 cwm.
M3BecTHO, 4TO IIMHA BTOPOTo 3BEHAa JIOMaHOi1 B 3 pa3a 0oJiblile, YeM IMEPBOTro, HO
B 2 pa3a MeHblle, 4yeM TpeTbero. Halitu anuHy nomaHoit ABCD, eciiu U3BECTHO,

YTO CyMMa IEePBOI0 M TPEThETrO €€ 3BEHbEB PaBHA 56 CM».

ITycTb nyiHa 3BeHa AB =x cm, x > 0.
HmuHa 3BeHa BC = 3x cM, a nauHa
3BeHa CD = 6x cm. I1o yciioBuio cymma
IIMH 3BeHbeB AB n CD paBHa 56 cM.
H3BecTHO, UTO MIMHA 1000 JIoMa-
HOW OoJbllle PacCTOSHUS MEXIy ee
HayaJloM M KOHLIOM, T. €. x + 3x + 6x
ooutplie 92.

CocTaBUM MaTeMaTUYECKYI0 MOJesb
1 3aUKCUPYEM UCKOMYIO BEIMUUHY:

x>0
x+ 6x=56 — x+3x+6x—?
x+3x+6x>92

7x = 56;

x=38

Ecimx=8,10 8+3-8+6-8>92 ()
[aHHasg MaTteMaTuyeckass MOJAeIb He
UMEET PEIIEHUS, T. K. UICKOMOE 3Haue-
HUE X JOJDKHO YIOBJIETBOPATDH KaXI0-
MY M3 COOTHOLIEHUM.

Omeem: HET pellleHus .

1) BHuMaTenbHO TIPOYUTATH 3a1a49Y.

2) OnpenenuTb, Kakue BeIUYUHBI W3-
BECTHBI, U KaK1e HaJ0 HalTH.

3) IlpoBepuTb COOTBETCTBUE EIWHUILI
M3MEPEHUST BEJTMIMH.

4) BbiOparh HEW3BECTHbIE BEJIMYWHBI,
KOTOpBIE OyieM 0003HaYaTh OYKBOIA.

5) OnpenenuTh MHOXECTBO 3HAUYCHMIA,
KOTOPBIE MOTYT IIPUHUMATH HEU3BECT-
HbIE BEJIMYMHBIL.

6) YcTaHOBUTD B3aMMOCBSI3M MEXITY BE-
JIMYMHAMU (SBHO 3aJaHHbIC B YCIIOBUM
M BO3HMKAIOIIME U3 CBOMCTB MOJIE/IU-
PyeMOro o0beKTa)

7) CocTaBUTb YpaBHEHUE WIM HEPABEH-
CTBO (OTHO WJIX HECKOJIbKO) U 00OCHO-
BaTh UX.

8) IlpoBepuThb, YTO KaxKIbliA 3JTEMEHT
YCJIOBUST 3a7a4M OIMUCAH COOTBETCTBY-
OIVIM YPaBHEHUEM.

9) 3acprkcrpoBaTh NCKOMYIO BETUUMHY.

10) Haiiti Bce perieHusI, yIOBIETBO-
PSIOLIME TOCTPOCHHON MOIEH.

11) IIpoBepuTh COOTBETCTBHE MOTYIECH-
HOTO0 OTBETa BOMPOCY 3a1a4u.

12) Yoenutbcst, 4TO MOTyYeHHBIE pere-
HUST COOTBETCTBYIOT CMBICITY 3a/1a4M.

JlonoJiHMTE IbHAS YACTH

1. yl'[pOCTI/ITC BbIpaXX€HUE, CYUTAA 3HAUYCHUA BCEX 6YKB HE€ paBHLIMM HYJIIO:

100a%b . 10ab
9x = 27x°

100a%b . 10ab _ 100a?b - 27x° _

9 " 27%°  9x-10ab

_ 10a-3x* _ )
1 30ax

AJITOpUTM  JIeJleHUsT  OOBIKHOBEHHBIX
Jpo0eii, orpenesieHre CTeNEeHU YUCe,
CIOCOOBI COKpAILIEHUS APOOEN.

2. Pelnte 3amauy:

«/IBa acKayaropa, paboTast BMeCTe, IIepeBe3in 32 9 4 HEKOTOPOEe KOJIMIECTBO Iac-
caxupos. [lepBblii ackaaTop nepeBo3mi B yac 80% OT KOJIM4eCcTBa I1acCaxkKupos,
IIepEeBO3MMBIX 3a YaC BTOPHIM 3cKajgaTopoM. OmpenenTh, 3a CKOJIBKO YacoB Iep-
BBII 3CKaIaTop IepeBe3 OBl 3TO XK€ KOJMYECTBO IMACCaXKMpPOB, €CIr OBl paboTai
camocTosTeIbHO? CUNTATh, YTO 3CKAJIATOPHI IIEPEBO3ST MACCAKUPOB C TTOCTOSTH-
HO IIPOM3BOIUTETBHOCTHION.
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[1ycTh TIpOM3BOAUTEIFHOCTD BTOPOTO
ackanaTopa x, x > 0.

Torna mpou3BOAUTENBHOCTh IIEPBOIO
ackanaTtopa 0,8x.

OO0111as1 MPOU3BONUTENIBHOCTD CKaA-
TOpoB paBHa x + 0,8x.

N3 ycrmoBus 3amauu ciemyer, 4To WX
00111ast TPOM3BOUTEIBHOCTh paBHA .

CocTtaBuM MaTeEMaTUYCCKYIO MOACIb U

3a(bUKCUPYeM MCKOMYIO BEJTMINHY %:

x>0
1 _

x+0,8x=%; - @_?
l8x=l<:>x=l-18<:>

bl 9 9' 9

_1-10 _5
TXT98 T TR

15 =15,25
0,8'5

.5 __8-5
0.8 81 10- 81

-.i =.&-=
Ligp =7 =20,25(a)

Omeem: 3a 20,25 yacos.

1) BHuMaTenbHO TIPOYUTATH 321a49Y.

2) OnpenenuTb, Kakue BeIUYUHBI U3-
BECTHBI, ¥ KaK1e HaJlo HalTH.

3) IIpoBepUTh COOTBETCTBHME CIWHMII
U3MEPEHMS BEIMYMH.

4) BbiOpaTh HEM3BECTHBIE BEJIUYMHEI,
KOTOpbIe OyeM 0003HaYaTh OYKBOIA.

5) Onpeaennutb MHOXKECTBO 3HAYEHUIA,
KOTOPBIE MOTYT TIPUHUMATL HEW3BECT-
HbIC BEJIMINHBL.

6) YcTaHOBUTH B3aMMOCBSI31 MEXITY Be-
JIMYMHAMU (SIBHO 3aJaHHbIE B YCIIOBUU
M BO3HMKAIOIIME U3 CBOMCTB MOJIE/IN-
pyeMOro o0beKTa).

7) CocTaBUTb ypaBHEHNE WJIM HEPaBEH-
CTBO (OJHO MJIM HECKOJIBKO) M O0OCHO-
BaTh UX.

8) IlpoBepuThb, UTO KaXKIbliA 3JIEMEHT
YCJIOBUS 3aladyi OMMCaH COOTBETCTBY-
IOIIMM YpaBHEHUEM.

9) 3achuKCUPOBATH UCKOMYIO BEJTMIMHY.

10) Haiitu Bce pellieHMsI, YIOBIETBO-
PpsIfoLIUE TTOCTPOCHHOW MOJIEIH.

11) ITpoBepuTb COOTBETCTBYE MOTYYEH-
HOT'O OTBETa BOTIPOCY 3a1a4Hy.

12) Yoenutbcs, 4To MOJTyYeHHbIE pelie-
HMSI COOTBETCTBYIOT CMBICTY 3a[Iauu.

3. [IpoBepbTe UCTUHHOCTD CJIEIYIONINX BBIBOJOB C TTIOMOIIBIO TUarpaMm Diiiepa—

Benna:

a) Bce nmaiiBepsl BUIeau KUTOBYIO akyiy. Cama — maiiBep. 3HauuT, Caiia Buaen

KUTOBYIO aKyly.

0) Bce maiiBepsl Bumenu KUTOBYIO akyny. Mropp — He maiiBep. 3Hauut, rops He

BUJIE]T KUTOBYIO aKyIIy.

A — MHOXeCTBO HaliBepoOB; B — MHOXECTBO JIIOJcii, KOTOPBIEC BUICITHN aKyITy.

a)

BriBoa BepHBbIii.

6)

A * Uropsb

BoiBOI HEBEPHBIIA.
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4) kaprouka Jyisi 9Tana pedaeKCuu:

Tembl

3Haio

Ymero

HaxoxneHue 3HaueHUIT YMCIIOBBIX BhIpaxkeHU

PeiieHue ypaBHeHUit

an/I3HaKI/I ACTINMMOCTH

Joka3aTeabCTBO YTBEPXKICHUM

Penrenue 3agay METOI0M MaTeMaTUYECKOTO MOICINPOBAHUA

YnpouieHue 6yKBEeHHBIX BBIpaXKeHU, coaepKalluX CTeTIeHU

ITpoBepKa IMpaBUILHOCTH JJOTUYECKOTO BEIBOAA C ITOMOIIBIO
nuarpaMm Ditnepa—BenHa*

Xox ypokos
VYpok 1
1. Momusauus x konmpoaupyoueil 0esimeabHOCHU.
Llenw:

1) opraHuzoBath A€STEbHOCTb YYAILIMXCS MO YCTAHOBKE TEMATUUYECKUX pa-
MOK: MOJIEJINPOBAaHKE 1 IOBTOPEHKE U3YYEHHOTO B 5—6 Kjiacce;
2) cchopMyJIPOBaTh OCHOBHYIO 00pa30BaTeIbHYIO IIeJIb YPOKA: IIPOKOHTPO-
JINPOBATh 3HAHMS X yMEHUs 110 IIporpaMme 5—6 Kiiacca U MaTepuaia rep-
BOW IJIABHI,
3) co3maTh YCIIOBUS IUISI BOSHUKHOBEHMS Y YYeHNKA BHYTpeHHE TOTpeOHO-
CTH BKJIIOUYECHUS B KOHTPOJIUPYIOLIYIO AEITETBHOCTb.
Opeanusayus y4ebHoeo npoyecca Ha smane 1:
— Kakoii1 ypok BbI TIpoBommi HakaHyHe? (MBI TOTOBIIICH K KOHTPOJILHOM padoTe.)
— ITo xakoii TeMe BBl TOTOBUJIVCH?
— Kaxkyto e BB cTaBUTE TIepel OO0 ceromHs?
— CeromHs BBl HE TOJBKO OyHeTe IMPOBEPATH cebs1, HO caMu OymeTe OLleHWBAaTh

cBom paboThl. [j1g TOro, 9TOOB TPAMOTHO OLICHUTH CBOIO PabOTHI BaM IIpeIIaracTCs
KPUTEPUi1 OLICHUBAHUSI.

Ha mocky BeiBemmBaeTcst KapTouka: [-8.
— Ha 3ToM ypoke BBl HAIUIINTE KOHTPOJILHYIO pabOTy, B KOHIIE YPOKa ITOIYINTE

06p8.3]_[bl BBIIIOJIHEHUS 3aJaHUIA X1 B COOTBETCTBUU C JAHHBIMU KPpUTCPpUAMMU BbI ITIOCTA-
BUTE cebe OTMETKY.

— Ha mpomnmbix ypokax y Bac BC€ IOJIyYaaoCch M S yBepeHa, 4TO CETOIHS ¢ KOH-

TPOJLHOM PabOTO BHI TO e BCE CIIpaBUTeCh. IS YCIIEITHONM paOOThl BCIIOMHHUM
OCHOBHBIC MOMEHTHI TAHHBIX TEM.

2. Axmyaauzauus 3Hanuil u huxcauus 3ampyoHeHus 6 UHOUBUOYAAbHOU OesAMeAbHOCHU.
Llenn:
1) akTyanu3upoBaTh 3HaHUS, HCOOXOMUMBIC IS HAITMCAHUS KOHTPOJILHOM
paboOTHI;
2) opraHuzoBaThb (UKCALMIO aKTyaJIM3UMPOBAaHHBIX CIIOCOOOB ACHCTBUI
B peuM (Ha3BaHHUE CIIOCOOOB ACHCTBUIA);
3) opraHu3oBaTh (DUKCAIUIO aKTyaIM3MPOBAaHHBIX CIIOCOOOB ACHCTBHI
B 3HaKax (3TaJIoHbI)'%;
4) MOTMBHPOBATh YJYAIIMXCS K HATUCAHWIO KOHTPOJIbHOM paboTHI;
5) opraHM30BaTh BBIIMIOJHEHUE KOHTPOJIBHOI pabOTHI;

18Bce aranionsl s 1-6 Ki1accoB npeacTaBieHbl B MeTogudeckoM rmocoouu JI. I Tletepcon, JI. A. Ipy-
meBckoit, M. A. Kyosiesoit «IToctpoii cBoio mareMatuky». — M.: YMII «IlIkoma 2000...», 2007.



6) opraHM30BaThb CAMOIPOBEPKY YYallMMUCS CBOMUX paboT Mo obpasuy u
(brKcamnuio Moay4eHHBIX pe3yIbTaToB (0€3 UCIIPaBIeHNSI OIINOO0K);
7) OLICHUTH CBOIO PabOoTY.

OpraHu3zalus yueOHOro npoiecca Ha atamne 2:

Ha nocke Bce atanonsl (JI-1—/1-6).

— Kaxkwue sTanoHs! Be BUguTe?

— 4 Bam jgaro 1 MUHYTY Ha TIPOCMOTP JaHHBIX 3TAJOHOB.

— Yro BHI ceituac Oynere aenats? (Hanuiuem KOHTPOIbHYIO paboTYy.)

— C KaKoii IeJIbIo BBl OyIeTe MmrcaTh KOHTPOJIbHYIO paboTy?

KaxmoMmy ydeHMKy pa3maéTcsi BapmaHT KOHTPOJIbHOUM paboTel (P-1). Dranonbl
youpaloTcs ¢ JOCKU. YJalluecs BBITIOJHSIIOT KOHTPOJIbHYIO paboTYy.

3a 2 MUHYTHI IO KOHIIAa YpOKa Ha JOCKY BBIBEIIMBAETCS 0Opa3el] BBITTOJTHEHUS
KOHTpOJIbHOM paboThl ([1-7).

— IlpoBepsist pabOTHI, BBl TPOBEPSIETE OTBETHI, M €CJIM OTBET COBITAJI, PSIIOM C 3a-
JaHUEM BbI CTaBUTE COOTBETCTBYIOIIIEE KOJMUYECTBO OAJIOB, €CJIM OTBET HE COBMAI — Psi-
JIOM CTaBUTE « — ». [Tocie TIpoBepKHU, BBl CUMTaeTe, HaOpaHHBIE OAJUTBI U BHICTABJISIETE
cebe COOTBETCTBYIOILIYIO OTMETKY.

IToce camorpoBepKr paOOTHI CHAIOTCST YIUTENIO, KOTOPBIM ITPOBEPSIET MX U BBI-
CTaBJISIET CBOIO OTMETKY.

VYpok 2
3. Jlokaauzauus unoueuoyaibrvlx 3ampyoHeHull.
Lenw:
1) mocTaBUTH Lieb ACSTEILHOCTH;
2) MOTUBUPOBATH YIAIIUXCSI K COMTOCTABJICHUIO CBOUX Pa0OT IT0 STAJIOHY IUIS
CaMOIIPOBEPKH;
3) opraHu30BaTh COIMOCTaBJIEHKE PabOT MO ITAJIOHY JIJIsl CAMOITPOBEPKU C LIENbIO:
a) OpraHM30BaTh BBISIBJICHNE YUAIIUMUCS MeCTa 3aTPYIHCHHS,
0) OpraHM30BaTh BEISIBIICHNE YIAITUMUCS IIPUIMHBI 3aTPYTHEHUS;
B) OpraHM30BaTh (PUKCALUIO OTCYTCTBUS 3aTPYAHEHUN B X0Je PeLICHUS U
ero o00CHOBaHMMU.

Opeanusayus yuebHoeo npoyecca Ha smane 3:

— CeromHs BBl CMOXETe IMPOAHAIM3UPOBATh IMIPABMILHOCTD CAMOIIPOBEPKH PadoT,
MPaBUJIBHOCTh CAMOOLIEHKH, CMOXeTe ITopaboTaTh HaJ CBOMMM OLIMOKaAMMU.

— BoI yoxe TpoBepriv CBOM pabOTHI 110 00pasIty U yKe 3HaeTe, C KaKUMU 3aIaHUSsI -
MU BBl HE CIIPaBIJIMCh, 9TO Iajblle Hamo caenaTh? (Hamo cormocTtaBuTh CBOM pabOTHI
C TAJIOHOM JIJIsI CAaMOIIPOBEPKH. )

— C Kakoii 11eJIbIO BBl OyJIeTe COMOCTABISTh PA0OTHI C ATAJIOHOM JJISI CAMOITPOBEPKM?

— CeroaHs BBIIOJHATH 3Ty paboTy OyaeTe CaMOCTOsITeJIbHO, a 3aTeM Mbl BCE BMe-
CTe BBISICHUM B KaKUX 3aJaHUSIX ¥ TIOYEMY BO3HUKIIM 3aTPYIHCHMSI, 'y KOTO 3aTPYIHE-
HUM HET.

VYyaiuecs: mojiyyaloT CBOM pabOThI 1 3TAJIOHBI U1 camonpoBepku (P-2), ananu-
3UPYIOT MPaBUJIBHOCTh CAMOIIPOBEPKU PabOTHI IO 0Opa3slLly.

[Tpy HEOOXOTUMOCTH IPOBOIUTCS COTIACOBAHME OTMETOK.

— ¥ KOro BO3HUKJIY 3aTPyTHECHUS P BHIITOJIHEHUN 00s13aTeIbHOI yacTu?

— B kakux 3amaHusIx 00s13aTeIbHOM YaCTU BOZHUKIIY 3aTPyAHEHUS?

— IToyemy BO3HUKJIIU 3aTPYAHEHUSI?

— KT0 BEITIOTHSIT 3amaHMsT JOTIOTHUTEILHOM YacTr?

— Y KOro BO3HUKJIY 3aTPYTHEHUS IPU BHITOJTHEHUH 3alaHUI JOMOTHUTEIbHOM YacTu?

— B kakux 3amaHUsIX JOITOJTHUTETBHON YaCTH BO3HUKIIM 3aTPYIHEHMST?

— IToyemy BO3HUKIIU 3aTPyAHEHUS?

— ¥ Koro Bce 3amaHus 00s13aTeJIbHOI YaCTH BHIIIOJTHEHBI IIPABUILHO, YTO BBl MO-
JKeTe cKa3aTh?
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4. Ilocmanoeka ueau Koppexuuonnoi oesmeavrnocmu (1 mun)

Ilenv: opraHM30BaTh IIOCTAHOBKY YUYAITIMUCS MHINBUIYAIbHBIX IIeJIeit CBOCH mes-
TEJIbHOCTH.

Opeanusayus y4ebHo20 npoyecca Ha smane 4:

— ChopMynupyiiTe LieJb Te, KTO BbISICHWJI, YTO 3aTpyAHEeHU HeT. (MBI OyaeM Bbl-
TIOJTHATH TOTIOJTHUTEIIBHEIC 3aTaHMUS. )

— B xauecTBe JOMTOTHUTEIBHBIX 3aJaHUI BbI ITPOIOJKAeTe pabOTaTh C 3aaHUSIMU
W3 TOIIOJTHUTEIFHOM YacTH KOHTPOJIbHOM paboThl. [IpucTymnaiite K paboTe.

— ChopmynupyiiTe 1ieab CBOCH TalbHERIIeH AeITeTbHOCTHU T€, KTO BBISICHWI, UTO
3aTpynHeHus ecTh. (McripaBUTh CBOU OLIMOKM, UCITOIb3Ysl STAJOHBI 11 CaMOIIPOBEpP-
KW, TOTPEHUPOBATHCS B peIICHNN aHAJIOTUIHEIX 3aJaHMi. )

— Yto BaM noMoxeT Ipu padote Hax omnbdkamMu? (AIropuT™ padboThl HalL OLIUO-
KaMu.)

5. Koppexuus eévisa6aennvix 3ampyounenuil (4—5 mun)

Lenw:

* JUJIST yYaIuXcsl, TOMyCTUBIINX OIINOKY:

1) Opraau3oBaTh UCIIPaBICHHUE OITMOOK C ITOMOIIBIO C TIOMOIIBIO aJITOPHUT-
Ma, IIPUHSITOTO B KJIacce, U C MCIOJIb30BaHUEM 3TaJOHOB BBIIEICHHBIX
CII0CO0O0B NEMCTBUA.

2) OpraHu3oBaTh CaMOIIPOBEPKY BHITTOJHEHHbBIX 3aJaHUA.

* IS yJaIIuXxcsl, He JOMYCTUBIINX OIIMOKM:

OpraHM30BaTh BHITIOJIHEHWE 3alaHUli 00Jiee BHICOKOTO YPOBHSI CJIOXHOCTH IO
M3y4aeMoOM TeMe MJIU 3aJaHul TBOPUYECKOTO YPOBHS (TpeOYIOIINX ITOCTPOSHUSI HOBBIX
METOIOB PeIIeHNs). DTU 3aaHUsI OHHU BBIIIOIHSIOT BIIOTh A0 3Tala IIOBTOPEHUS.

Opeanusayus y4ebOHo2o npoyecca Ha smane S:

AJTopyuTM pabOTHI HAll OIIMOKAMU TOJIKEH OBITh y KaXXA0TO Ha CTOJIE.

VYyaiuecsi CaMOCTOSITENIbHO BBITMOJHSIOT padoTy Han omuoOkamMu. st TpeHUHTra
npeiaraloTcst HoMepa u3 yueoHuka: NeNe 110 (8), 112 (a), 113 (a), 122 (B), 126 (a). dns
CaMOTIPOBEPKM MpeIaraloTcs KapTouku ¢ oopasmamu (P-3).

6. Ob0o0wenue 3ampyonenuii 60 eHeuHell peyu.
Lleas:
1) opraHM30BaTh OOCYKICHIE TUTIOBBIX 3aTPYIHCHMI;
2) opraHM30BaTh IPOroBapruBaHue (GOPMYINPOBOK CIIOCOOOB ACHCTBUIA, KO-
TOPBIE BBI3BAJIU 3aTPYIHEHUE.

Opeanuzayus y4e6Ho2o npoyecca Ha smane 5:

IToce BBITIOJTHEHUS PaOOTHI Hal ONIMOKAMK IPOTOBAPUBAIOTCSI OITMOKHU, JOITY-
IIEeHHBIE B paboTe, TaK K¢ IIPOroBapruBaloTcs GOPMYIMPOBKHU CITOCOOOB IEUCTBUIA, KO-
TOpPbIE BbI3BAJIU 3aTPyIHEHMUE.

7. CamocmosmeavHas paboma ¢ camonpoeepKoli no SMaiomy.
Lleas:
* JUTS YYAIINXCS, JOITYCTUBIIINX OIINOKMN:
1) opraHM30BaTh BHIIIOJHEHUE CAMOCTOSITE/IbHOM paboThl (IPYroil BApUaHT
KOHTPOJIbHO# pabOoThl, yyalluecs BBIOMPAIOT 3adaHusl TOJIbKO Ha Te CIIO-
COOBI IeICTBUIA, B KOTOPBIX ObLIN AOIYILEHBI OLLIMOKN);
2) OpraHM30BaTh CAMOIIPOBEPKY YUAIIMMUCI CBOUX pabOT MO 3TAJIOHY IS
CaMOIIPOBEPKU M 3HAKOBYIO (DUKCAIIMIO PE3YJIbTaTOB;
3) opraHn30BaTh (PUKCALNIO IIPEONOICHIS BO3HUKIIIETO paHee 3aTPYIHECHUS;
* JIJIS1 yY9allUXCsl, He JOMYCTUBIIMX OLINOKM:
OpraHM30BaTh CAMOIIPOBEPKY YYaIlIMMUCS 3aJaHUii TPeOYIOLIUX IOCTPOe-
HMSI HOBBIX METO/IOB PELIEHMS WX 3aJaHuii MPOIeAeBTUYECKOTO XapaK-
Tepa Mo MoaApoOHOMY 00pa3ILy.
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Opeanusayus yuebHo20 npoyecca Ha smane 0:

— Yro celivac Bl JOJXKHBI cienaTh? (PemuTh aHaIOTHYHBIE 3aIaHUS U3 IPYTOTO
BapuaHTa.)

VYuamummcs npeajiaraeTcst aHaJornyHast pabora (MoxeT ObITh APYTOii BapUaHT), U3
KOTOpPOW OHU JOJKHBI BBIMIOJHUTH TOJBKO T€ 3aJaHUsI, KOTOPbIE BBI3BAJIM 3aTpyAHE-
HUSI IMYHO Y HUX U TIPOBEPUTH CBOIO padOTY MO 3TAJIOHY JJIsSI CAaMOTIPOBEPKU, GUKCUPYST
3HAKOBO PE3YNbTaThl. Yyalllrecs, KOTOpble paboTaau ¢ JOMOJHUTEIbHBIMU 3aIAHUSIMU,
MPOBOIST CAMOITPOBEPKY.

— KoMy ynanoch cipaBUTBLCS C 3aTpyIHEHUSIMU?

— Kowmy ynanock npaBujIbHO BBITTOTHUTh AOTIOTHUTETbHBIC 3aJaHUS?

8. Brarouenue 6 cucmemy 3Hanuii u nogmopenue.

Llenn:

OpPraHM30BaTh BHIIIOJIHEHNE 3aJaHNi Ha TIOBTOPEHME: TPEHUPOBATh YMEHUE CTPO-
HUTh MaTeMaTUIeCKUEe MOMIETH 1 pad0TaTh C HUMM.

Opeanusayus yuebHoeo npoyecca Ha smane 7:

Ne 124 (a)

3ajaHue BBITIOJHSETCS y TOCKU C KOMMEHTapueM.

Bo3MOXHBIT BApUaHT pelIeHUS:

ITycth ickoMble ynicia — x uy. Ilo ycnoButo x € N,y € N. Ux cymma pasHa 33. Ilo
¢dopmye nejeHus ¢ octatkoM X = 12a + 4 u y = 12b + 5. CocTtaBUM MaTeMaTUYECKYIO
MOJeNb U 3adUKCUPYyEM UCKOMYIO BETUYUHY:

x+y=33,xe NyeN
x=12a+4,ae N —|x,y—7?
y=12b+5beN

(12a +4)+ (126 + 5) =33

12(a + b) =24
at+b=2
a=b=1(r.x.a,beN)
x=12+4=16
y=12+5=17

17 1 16 yIOBIETBOPSIOT CMBICIIY 3a[a4u: SIBJISTIOTCS HATYPaJbHBIMU (IIPU HEHATY-
PaJTbHBIX PEIICHUX 3aa4a O IeJTMMOCTH TePsIeT CMBIC).
Omeem: 16 u 17.
9. Peghaexcusa deameavnocmu Ha ypoxe.
Lenw:
1) opraHuzoBaTth (pUKCaALIMIO CTENIEHN COOTBETCTBUS MOCTABACHHOM LU U
DPEe3YJIBTaTOB AESTeIbHOCTH;
2) opraHu3oBaTh BepOAbHYIO (PUKCALUIO MPUYUH (aJITOPUTMOB, MPaBUI,
TTOHSITUH M T. I.) BOSHUKIINX HA YPOKE 3aTPyTHECHUIA;
3) opraHu3oBaTh BepOabHYI0 (DUKCAIMIO CTIOCO0a MCIIPABIeHUS] BO3HUK-
IMX OIIMOOK (JITOPUTM UCIIPABIICHUS OIIHOO0K);
4) opraHm3oBaTh (PUKCAINIO HEepa3pelleHHBIX Ha YPOKe 3aTpyTHEHUN KakK
HaIlpaBJicHUe OyayIIei e TeIbHOCTH,
5) opraHM30BaTh OLICHUBAHNE YIAIIMMUCS COOCTBEHHOM pabOThI Ha YPOKE;
6) opraHu30BaTh OOCYXIEHHUE U 3aITUCh JOMAIITHETO 3adaHusI.

Opeanu3zayus yuebHoeo npoyecca Ha smane §:

— Hapn kakoii Temoii Bbl paboTaiu Ha ypokax?

— Kakyto 1ies1b Bbl CTaBWIM B Havyasie paboThI?

— Yro BBI3BAJIO 3aTPyAHEHUE ITPU BBITTOJIHEHUU PAaOOTHI?

— O1ieHUTE CBOIO pabOTy Ha ypokax KoHTpoJis (P-4).
Jomammnee 3axaHue:

NeNe 110 (r); 112 (r); 114 (6); 124 (6)*
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