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IMosicuuTeALHASA 3aIHCKA

e Jlannas pabouas mporpamma 1o mnpeamery «Marematuka» mis 5-9 kinaccoB MBOY Ikonber Ne 178 r.o.Camapa
coctaBiiecHa Ha ocHoBe DenepajlpbHOr0 TrOCYJapCTBEHHOIO O00pa3oBaTENbHOIO CTaHIapTa, OCHOBHOM
00pazoBaTeIbHON MPOTrpaMMbl OCHOBHOTrO oO0Imiero obOpa3oBaHus, aBTOPCKOW mporpamMmbl Marematuka 5-6
kimacc, ABrop H.S. Bunenkun, Ilporpammel. Tematnueckoe miuanumpoBanue. M.:Jlpoda, 2014., aBTOpCKOM
nmporpaMMmbl  JjIsl  00IIeoO0pa30oBaTeIbHBIX IIMKOJI Anredpa W Havana aHanm3za /-9 Kiacc, 0a30BBIA H
yrinyosneHHbld ypoBHH. ABTOp FO.H. MakapemaeB, Ilporpammber. Tematudeckoe 1utanupoBanue. M.:JIpoda,
2019., I'eometpusi. Pabouass mporpamma k yueOHUKY ATanacsiHa JI.C. u apyrux. 7-9 kiaccel: mocobue s
yuuTesei oomeobpasoBarelbHbIX opranusanuii / Bytyzos B.®.. - M.: [Ipocsemenue, 2019.

Y4ueOHUKU:

e Maremaruka 5 kaacc: yueGHHK IS yuaInuxcsi obimeoopasoBarensubix yupeskaenuii / H. ! Bunenkun,
B. 1. XKoxos, A. C. YHecnokos, C. U. llIBapuOypa, u np.-M.: IIpoceemenue, 2019.

e Maremaruka 6 Kiacc: y4eGHHK JUIs yUaIuxcs oomeoopasoBarenbubix yapexaenuii / H. SAIBunenknn,
B. 1. XKoxos, A. C. YHecnokos, C. U. llIBapuOypa, u np.-M.: IIpoceemenue, 2019.

e AureOpa 7 kjacc: y4eOHUK M 3aJlaYHUK U1 00meoO6pa3zoBaTenbHbiX yupexxaenuii / FO.H. Makapbiues,
H.T". Munmiok, K.M. HemkoB u ap. - [IpocBemenne, 2019.

e AureOpa 8 kiacc: y4eOHUK W 3aJIadyHUK Ui oOmieoOpa3zoBaTenbHbiX yupexaenuit / FO.H. Makapbrues,
H.I'. Munmok, K.1. HenikoB u ap. - [Ipocsemenue, 2019.

e AureOpa 9 kiacc: y4eOHUK W 3aJIladyHUK JUIsT oOmieoOpa3zoBaTenbHbiX yupexaenuit / FO.H. Makapsbrues,
H.T". Munmiok, K.M. HemkoB u ap. - [IpocBemenune, 2019.

e T'ecomerpms. 7-9 Kiacchl: yueOHHUK s 00I1Ie00pa3oBaTebHbIX yupekaeHuit/ AtanacsH . C., Byry3os B.
®., KagomriieB C. b. u 1p.- M. IIpocsemnienune, 2016

Ienu xypca MaTEMaTUKH:

¢ JIOABCACHHUC Y4YAIIUXCA Ha AdOCTYIIHOM [JjIsI HHX YPOBHEC K OCO3HAHHUIKO B3aHUMOCBS3U
MAaTEMAaTUKHN M OKPYXKAroumiero Mvupa, NOHMMAaHHUIO MAaTCMAaTHUKMU KaK 4YaCTH O6HICI\/’I KYJIbTYPbI
qcJIo0BCYECTBA,

® Pa3BUTHUC IMO3HaBaTEeJIbHON aAKTHUBHOCTH, (I)OpMI/IpOBaHI/IC MBICJIIUTCIIbHBIX onepaunﬁ,
ABJIIAIOIINXCS OCHOBOM HHTCHHCKTyaﬂLHOﬁ A TCIBHOCTH, Pa3BUTHUC

JIOTHYECCKOT'O MBINJICHMWSA, AJITOPUTMHUYECCKOTO MBINIJICHUSA (bOpMI/IpOBaHI/Ie
YMCHHA TOYHO BBIPA3UTH



MBICJIb;

® pa3BHUTHE UHTEpEca K MATEMaTUKE, MATEMaTHUYECKUX CIOCOOHOCTEH;

e (dopmHupoBaHME 3HAHUH U YMEHHM, HEOOXOAUMBIX I U3YyUYCHHS KypCOB ajareOpbl U T€OMETPUH
7—9 xJaccoB, CMEXXHBIX JUCHUIUINH, IPUMEHEHHS B IOBCETHEBHOMN KU3HMU.

3ajaun Kypca MaTeMaTHKH.

e OBJIQJICHUE CUCTEMOW MaTeMaTUYECKUX 3HAHUM M yYMEHUN, HEOOXOAUMBIX Ui NPHUMEHEHHUS B
OPAKTUYECKON JIEITEIIbHOCTH, U3YUYCHUSI CMEXKHBIX AUCLMIUJINH, TIPOJIOJHKEHUST 00pa30BaHus;

® UHTEJUJIEKTyaJIbHOE€ pa3BUTHE, (POPMUPOBAHUE KAYECTB JUYHOCTH, HEOOXOJIMMBIX YEJIOBEKY s
HOJIHOLICHHOM >XU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHYHOCTH
MBIIIUJICHUSI, HWHTYUIMS, JIOTUYECKOE MBIIUICHUE, DJIEMEHTBl AJTOPUTMHYECKON KYJIbTYpHI,
MIPOCTPAHCTBEHHBIX IPEJICTABICHUH, CIIOCOOHOCTH K MPEOAO0JICHUIO TPYTHOCTEH;

e (dopMHUpOBaHHE MPEJICTABICHHUN 00 HMAESIX M METOJIaX MaTeMaTHKH KaK YHHUBEPCAIBHOTO S3bIKa
HAyKH U TEXHUKH, CPEICTBA MOJCINPOBAHMSA SIBJICHUM U IIPOLIECCOB;

e BOCIIMTAaHHUE KYJIbTYpbl JIMUYHOCTH, OTHONIEHHUS K MaTEeMaTHKE KaK K 4YacTH OOIIe4YeI0BeYeCKOM
KYyJIbTYPbl, TOHUMaHHE 3HAYMMOCTH MaTEMaTHUKHU JJIsI HAYYHO- TEXHUYECKOIO IIporpecca.

¢ CHCTECMATHUYCCKOC PA3BUTUC NOHATHUA YUCJIIA;

o BI)Ipa6OTKa YMeHI/If/i BBIIIOJHATH YCTHO U ITMCBMCHHO apI/I(l)MeTI/I‘-IGCKI/IC I[CﬁCTBHSI Hag dyucJiaMu,
HNEPCBOAUTD MMPAKTUYICCKHUC 3a/1a91 HA A3bIK MaTCMaTHUKH.

Ha peanuzarnuio nmporpammel otBoautcst 340 yacos (o 170 B kaxkaoM kiacce) B 5-6 knaccax, 204
gaca B /-9 Kiraccax.
dopMBI OpraHu3aluu padoThl — KJIACCHO-ypOUYHas cucteMa. OCHOBHBIE METObI, pHUEMBbI u
(opmBI o0yueHus1 — IesITeJIbHOCTHBIN noaxon, npuMmenenue UKT, rpynnosas
¢popma paGoTHL.
IIpeoGnanaronieii GopMoON TEKYyIIero KOHTPOJs BBICTYNAaeT HHUCbMEHHBIM (CaMOCTOSITEJIbHBIE U
KOHTPOJIbHBIC pabOThI, 3a4EThI) U YCTHBIN OIpoc (coOecenoBaHuE).
MeToabl KOHTPOJISI: YCTHBIM, NMUCBMEHHBIH M MOPAKTUUYECKHUN KOHTPOJIb, JUAAKTUYECKHE TECTHI,
HaOJII0JIeHWe, METO/bl TIpadUYecKoro, JadoOpaTOPHOro U IPOrPaMMHPOBAHHOIO KOHTPOJIH,
MOJIb30BAaHUE KHUTOH, npoOJIeMHbIEe CUTYaIUH.




OO61mas xapakTepucTHKa y4eOHOro MpeaMeTa.

MaremaTtnaeckoe O6p330BaHI/IC SIBIIIETCS 00A3aTeIbHOM M HEOThEMIIEMOH 4YacThIO 0611161"0 O6paSOBaHI/IH Ha BCEX CTYICHAX

kol O0yueHrne MaTeMaTuKe B OCHOBHOM IIKOJIE HAIIPABJICHO HAa JOCTHXKCHHUE CIICYIOIINX LIeJICH:

B HaIlpaBJICHUH JIMYHOCTHOI'O Pa3BUTHUA:

(hopmupoBaHue peICTABICHNI 0 MATEMATHKE KaK 4acTH 00IIEYeT0BEYeCKON KYIbTYpPhl, 0 3HAYMMOCTU MATEMATHKH B Pa3BUTUN [IUBUIN3ALHU U
COBPEMEHHOTI'0 00IIECTBA;

Pa3sBUTUC JTIOTUYCCKOI'0 U KPUTUYCCKOT'O MBIIIJICHHUA, KYJIbTYPBI pCUH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPUMCHTY,

q)OpMI/IpOBaHI/Ie HHTeHHeKTyaHLHOfI YCCTHOCTH U O6T>€KTI/IBHOCTI/I, CIIOCOOHOCTH K IIPCOAOJICHUIO MBICIIUTCIIbHBIX CTCPCOTUIIOB,
BBITCKAIONIUX M3 06I>IIICHHOFO OIIBITA,

BOCIIUTaHHE Ka4eCTB JIMYHOCTH, 00ECIEUNBAIOIINX COLMATIBHYI MOOMIBHOCTD, CIIOCOOHOCTh IPUHUMATh CAMOCTOSTEIIbHBIE
pelieHus;

(GopMHpOBaHUE KaYECTB MBIILICHHS, HEOOXOAUMBIX JUIS aJJANITAI[HA B COBPEMEHHOM HH(OPMAITHOHHOM OOIIIEeCTBE;
pa3BUTHE UHTEpECa K MAaTEMAaTUYECKOMY TBOPUECTBY U MaTEMaTUYECKUX CLIOCOOHOCTEH;

B MCTANIpCIMCTHOM HAIIPABJICHUU

Ppa3BUTHC HpCI[CTaBJIeHI/Iﬁ 0 MaT€MaTUKEC KakK (bOpMC OIMMCAaHUA U MCTOJC IIO3HAHUA IIGﬁCTBHTGJII:HOCTH, CO3JaHUC }’CJIOBI/Iﬁ JUIA
HpI/IO6peTeHI/I$I NEPBOHAYAJIBHOI'O OIIbITA MATEMATUYCCKOTO MOACIIUPOBAHN,

dbopMupoBaHre OOIIMX CIOCOOOB MHTEIUIEKTYaJbHOUW JEATENLHOCTH, XapaKTEPHBIX JJII MATEeMaTUKH M SBISIOIIUXCS OCHOBOM
MO3HABATENIBHON KYAbTYPhI, 3HAUUMOU ISl pa3MHUYHBIX c(hep UYeTOBEYECKOU e TENbHOCTH;

B IpCAMCTHOM HAaIIPABJICHUU:

OBJIa/ICHUE MaTeMaTHYECKUMH 3HAHUAMU U YMEHUSAMH, HEOOXOJUMBIMU ISl TPOJIOKEHUST 00pa30BaHMsl, U3YUYEHHs] CMEKHBIX
JUCIUIUIMH, MPUMEHEHHUS B IOBCEIHEBHOM H3HHU, CO3JaHUS KYJIbTYpPHO-UCTOPHUYECKOW cpeabl oOydeHus. Ha Hero He
BBIICTIAETCS CIIELMAIBHBIX YPOKOB, YCBOCHHME €ro HE KOHTPOJIHMPYETCS, HO COIEp)KaHUE HTOr0 pasjena OPraHu4YHO

IPUCYTCTBYET B y4e€OHOM IpoLiecCe€ KaK CBOEro poja T'yMaHUTApHbIM (OH MpH pacCMOTPEHHH MPOOJIEMATUKH OCHOBHOIO
COJIepKAHUS MAaTEMaTHYECKOr0 00pa3oBaHUs.

Matematuueckoe 00pa3oBaHHE HIPAeT BAXKHYIO poOJib KaKk B MPAKTUYECKOM, TaK M B JIYXOBHOM >KM3HH OOLIECTBa.

[IpakTuueckass CTOpOHa MaTeMaTH4YeCKOro oOpa3oBaHMs CBsi3aHa C (QOPMHUPOBAHHUEM CIOCOOOB JESITENBHOCTH, TyXOBHasi —cC
UHTEIJUIEKTYaTIbHbIM pa3BUTHEM YeloBeKa, dbopMupoBaHHEM Xapakrepa u oOueit KYJIbTYpBHI.



[IpakTHyeckas MOJE3HOCTh MaTEMaTHKH OOYCIIOBJEHA TEM, UYTO €€ MPEAMETOM SBIAIOTCS (yHAaMEHTAIbHBIC CTPYKTYpPBl PEaqbHOTO
MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS — OT MPOCTEHINNX, YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, J10
JOCTaTOYHO CJIOXKHBIX, HEOOXOAMMBIX JUIS Pa3BUTUS HAayYHBIX M TEXHOJIIOTMYECKUX HJeH. be3 KOHKpeTHBIX MaTeMaTHYeCKHX 3HAHWUN
3aTpyIHEHO MOHMMAaHUE IPUHIMIIOB YCTPOICTBA U UCIIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE M MHTEPIIPETALUs Pa3HOOOpa3HOil
COILIMAJIHOW, 3KOHOMHYECKOH, monuThyeckor uHpopMaimu, manod(h(eKTuBHA MOBCETHEBHAS MPAKTUYECKasl NesITeIbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH KM3HM IPUXOIUTCS BBIIOJIHATH JOCTATOYHO CIIOXKHBIE pacueThl, HaXOAWUTh B CIIPAaBOYHMKAX HYKHbIE (OpPMYIIBI U
NPUMEHSATH UX, BIAJAETh MPAKTHUECCKUMH PUEMaMH T€OMETPUUYECKIX U3MEPEHHI M MOCTPOCHHUN, YUTATh UH(OPMAIIHIO, TPEICTaBICHHYIO
B BUJY Ta0Jul, JuarpaMm, rpaMKoB, HIOHUMaTh BEPOATHOCTHBIN XapaKTep ClIydallHbIX COOBITHH, COCTABIATh HECIOXKHbBIE aJITOPUTMBI U
zp.

be3 6a30Boil MaTeMaTHUeCKON MOJArOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4eJOBeKOM. B mikone maremaruka
CIIY’KUT OIOPHBIM TIPEIMETOM I U3YYCHUS CMEKHBIX TUCHUIUIMH. B MOCIEMmKONbHON XHU3HU peabHOM HEOOXOAMMOCTHIO B HAIIM JHU
SBIIIETCS HEMpEepbhIBHOE OOpa3oBaHue, u4TO TpeOyeT MOJHOICHHONW ©a30BOi 0011e00pa3oBaTebHON MOATOTOBKH, B TOM YHCIE H
MatemaTuueckoil. W HakoHen, Bce OOJbIIe CHENHMATBHOCTEH, TJA€ HEOOXOMUM BBICOKMH YpPOBEHb OOpa30BaHMSA, CBS3aHO C
HETMOCPEICTBEHHBIM MPHUMCHCHHEM MaTeMaTHKU (PKOHOMHKA, Ou3Hec, (MHAHCHI, (U3MKA, XUMHS, TEXHUKA, HH(DOpMATHKA, OUOJIOTHS,
TICUXOJIOTHUs | JIp.). Takum 00pa3oM, pacIIupseTcsi KPyr MKOJILHUKOB, I KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM ITPEAMETOM.

JUis )KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBJsIETCS (POPMUPOBAHME MAaTEMATHYECKOTO CTUJISI MBIIJICHHS], IPOSBIISIOIIETOCS B
ONPEIEICHHBIX YMCTBEHHBIX HAaBbIKax. B Iporecce MaTeMaTHMYECKOM [EATEIBHOCTM B apCEHAl IPUEMOB M METOMOB 4Ye- JIOBEYECKOIO
MBILIEHUS] €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCA UHAYKIUSA U AeAYKIUs, 00001eHe U KOHKPETU3al|s, aHaJIu3 U CUHTE3, KilaccuuKanus
U cuctemarusanus, abcrparupoBaHue M aHajgorus. OOBbEKThl MaTEMAaTUYECKUX YMO3AK/IIOUEHUH U MpaBUJla UX KOHCTPYUPOBAHMS BCKPBIBAIOT
MEXaHU3M JIOTUYECKHX MTOCTPOCHHM, BbIpaOaThIBAIOT YMEHUs (POPMYIUPOBATh, 00OCHOBBIBATH U JI0KA3bIBATh CYXJECHHS, TEM CAMBIM Pa3BHBAIOT
JIOTMYECKOe MbllUIeHHe. Benyias posb NpUHAANEKUT MaTeMaTHKe B (POPMHUPOBAHMM aJTOPUTMUYECKOTO MBIIUIEHUS U BOCIIHUTAHUU
yMEHUH JeficTBOBaTh MO 33JJaHHOMY aJTOPUTMY UM KOHCTPYHPOBaTh HOBbIE. B xoJe pemenus 3ajau — OCHOBHOM yueOHOM AedaTenbHOCTH
Ha ypOKax MaT€MaTHKH — Pa3BUBAIOTCs TBOPYECKAs U NPUKIIAIHAS CTOPOHBI MBIIIJICHUS.

OO0ydeHune MaTeMaTHKE JaeT BO3MOXKHOCTh pa3BUBAaTh y Y4YalllUXCS TOUYHYIO, SKOHOMHYI0 U HH(GOPMAaTUBHYIO pe€Yb, YMEHHE
oTOMpaTh HanboJsee MOAXOAIIINUE SI3bIKOBBIE (B YaCTHOCTH, CUMBOJIMYECKHE, Ipapuueckre) cpeacTna.

Matematuueckoe oOpa3oBaHHE BHOCHT CBOWM BKIaA B (popmupoBaHUE 0OIIEH KylIbTyphl YenoBeka. HeoOXoauMbpIM KOMIIOHEHTOM
o0111eit KylIbTypbl B COBPEMEHHOM



TOJIKOBAHHH SABJISICTCS o6mee 3HAaKOMCTBO C ME€TOAAMHU ITO3HaAHHUA HCfICTBHTCJ’ILHOCTI/I, OpeaACTaBJICHUC O MPEAMETEC U METOAC MATCMATHKHU,

€ro oTiin4usa OT MCTOAOB CCTCCTBCHHBIX M I'YMAHHUTAPHBIX HAYK, 00 0COOEHHOCTAX MNPUMCHCHUA MATCMATUKU IJId PCUICHHWA HAYYHBIX U
IMPUKIAJHBIX 3a/1a4.

I/I3yquI/Ie MaTCMaTHUKHU CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHMMAHNIO KPACOThI U U3AIIECCTBA MAaTEMAaTHYCCKUX
paCCyH(HGHHﬁ, BOCIIPUATUIO TCOMCTPHUYCCKUX (1)OpM, YCBOCHHIO HACHU CI/IMMeTpI/II/I.I/ICTopI/Iﬂ Pa3sBUTHUA MATCMATHYCCKOI'0 3HAHUA OacT
BO3MOXHOCTD ITOITIOJIHUTD 3aI1aC UCTOPUKO-HAYYHbBIX 3HAHUM IIKOJIBHUKOB, C(l)OpMI/IpOBaTB Y HUX HOPCACTABJICHUA O MAaTEMATHUKE KaK 4aCTH
O6IL[C‘IGJIOB€‘-ICCKOﬁ KYJIbTYPHI. 3HAKOMCTBO C OCHOBHBIMU HUCTOPUYCCKMMU B€XaMU BO3HUKHOBCHUS U Pa3BUTUSA MaTeMaTHYECKOM HayKH, C

UCTOpHUEH BEIMKUX OTKPBITHM, UIMEHAMHU JIFOJIeH, TBOPUBIIUX HAYKY, JOJKHO BOWTH B MHTEIICKTYalbHBIA Oarak Kakaoro KyJIbTYPHOTO
4eJloBeKa.

MecTto yuebHOro npeimMera B yueOHOM IUIAHE.

VY4eOHbIH M1aH HAa U3yYCHNE MAaTEMAaTHKH B OCHOBHOH IIIKOJIE OTBOJUT 5 y4eOHBIX YaCOB B HEJIENIO B TEUCHHE KAXKIOTO roja 00y4eHusl.

CornacHo y4eOHOro miaHa B 5—6 kiaccax u3ydaercs npeameT «Matemarukay (MHTETpUPOBaHHBIA mpeamer), B /—9 kiaccax -
«Matematukay (BKJIIOYAIOLIUI pa3aesbl
«Anredpa» u «['eomerpus»).

[Tpenmer «MatemaTtnka» B 5—6 kiiaccax BKJIIOYaeT apu(pMeTUYECKU MaTepual, JIeMEHTHI aareOpbl U TeOMETPUH, a TaK:Ke DIIEMEHTHI
BEPOATHOCTHO-CTATUCTUYECKON JTMHUH.

[Ipenmer «Marematuka» B 7 — 9 Kiaccax BKIIIOYaeT B ce0si HEKOTOpPbIE BONPOCH apr()METHKH, Pa3BUBAIOIINE YUCIOBYIO JIMHUIO 5—6
KJIacCOB, anreOpanyeckuii MaTepua, 3JeMeHTapHble (QYHKIMH, 3JIEMEHThl BEpPOATHOCTHO-CTATUCTUYECKON JTIMHUM, a TaKKe TeOMETPUUECKUil
Matepua, TPAAUIIMOHHO U3YYar0TCs, €BKINI0BA TEOMETPHSL, SJIEMEHTH BEKTOPHOH alnTe0phl, TeOMETPHUECKUE TPEOOPa30BAHMS.

Paznen «AnrebGpa» BKIIIOYaeT HEKOTOpPbIE BOIPOCHl apU(PMETUKH, pa3BUBAIOIIME YHCIOBYK JIMHUIO 5—O6 KJIaccoB, COOCTBEHHO
anreOpanyeckuil MaTepuall, aieMeHTapHble (PYHKIUU.

B pamkax yueOHoro paszgena «['eoMeTpus» TPaaULMOHHO H3Y4alOTCs, €BKJIMIOBA TE€OMETPHUS, 3JEMEHThl BEKTOPHOM anreOphl,
reoMeTpuyYecKre Npeodpa3oBaHus.

Pacnipenienenrie yueGHOro BpeMEHU MEXy STUMHU IIPEeIMETaMH MPEACTABIECHO B TaOJIHIIE.

I'onga oOy4yenus Kou-Bo wacoB B Koin-Bo Bcero ygacos 3a
HEJIENIO y4eOHBIX y4eOHBIH
HeZelNb roj




5 kJacc 34 170
6 kiacc 34 170
7 KIiacc 34 204
8 xiacc 34 204
9 kiacc 34 204
952 yaca 3a Kypc

Kitaccnr [Tpeamersr KosmdecTBo yacoB Ha
MaTeMaTHYECKOro IUKJIIa CTYyIICHU
OCHOBHOTO
oOpa3oBaHus
5-6 MaremaTuka 340
7-9 Anre6pa 408
I'eomerpus 204
Bcero 952




1. TpeboBaHus K ypOBHIO IMOATOTOBKH YUalIUXCS

I/I3yquI/IC MaTeMaTHK{A B OCHOBHOM IIKOJIE Jac€T BO3MOXHOCTb O6yLIaI-OH_[I/IMCSI AO0CTHUYB CICAYOIIHUX PE3YIIBTATOB pa3BI/ITI/IﬂZl) B ITMYHOCTHOM
HallpaBJICHUU:

YMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOW pe4H, OHMMAaTh CMBICI MOCTaBJICHHOW 3a/JayH,
BBICTpauBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTP. IPUMEPHI;

KPUTUYHOCTb MBIIUICHUA, YMCHUE PaCIIO3HaBaTh JJOTHYCCKHN HCEKOPPEKTHBIC BBICKA3bIBAHMSA, OTJIIMYATh T'HIIOTE3Y OT (baKTa;

MIpeaACTaBJICHUE O MaTeMaTH4eCcKOn HayKE Kak C(bepe YeJI0BeUECKOM JCATCIIBHOCTH, 00 JTamax ee pasBuTUA, O €€ 3HAYUMOCTH IJid
Pa3sBUTUA HUBUJIN3AlNH,

KpCaTUBHOCTb MBILICHUS, MHULIMATHBA, HAXOAYHBOCTh, AKTUBHOCTD IIPH PCIICHUHU MAaTEMAaTHYCCKUX 3a4a4,
YMCHHEC KOHTPOJIHUPOBATH NPOUCCC U PE3YyJIbTAT yqe6H0171 MaTeMaTHYeCKOH

JIeSITEIbHOCTH;®  CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCTIPHSITUIO MATEMATHUECKUX OOBEKTOB, 3a/1a4, PEIICHUM,
pacCyXIEHHUI;

2) B METANPEAMETHOM HAIPABIICHHH:

ICPBOHAYAJIBHBIC IMPCACTABICHUA 00 HAaCAX U 0 METOAAaX MATCMATUKH KAaK YHUBCPCAJIIbHOM A3BIKC HAYKH U TCXHHUKHU, CPEACTBC
MOACIIUPOBAHUA SIBIICHUI U IMpOLECCCOB;

YMCEHUC BUACTb MATCMATUUYCCKYIO 3a1a9y B KOHTCKCTC HpO6JICMHOI>'I CUTYyallUH B IPYIrux AUCHUILINHAX, B OKI)Y)KaIOH_Ieﬁ JKW3HU,

YMCHHUE HAXOJUTh B Pa3jIWYHBIX HNCTOYHHKAX I/IH(bOpMaIII/II-O, HCO6XOI[I/IMYIO oJig pCIICHUA MATCMAaTHYCCKHUX HpO6J’ICM,
NpeaACTaBJIsATL €C B MHOHSITHOM (l)opMe, IOpHUHHUMATh PCIICHUC B YCIIOBUAX HETOJHOH U I/136I>ITO"IHOI‘/’I, TOYHOUN U BepOHTHOCTHOﬁ

nHpopManuu;
yMeHHe MOHUMATh U UCIOJIb30BaTh MaTEeMaTHUECKUE CPEICTBA HAIJISIIHOCTU (TpaduKH, TuarpaMMsl, TaOJIHUIbI, CXEMBI U Jp.) Ui
WITIOCTPAIMK, HHTEPIPETALUH, apr'yMEHTAllUH,;

YMCHHUEC BbIABUTATh T'HIIOTE3bI IPU PCHICHHUHN y‘-Ie6HI)IX 3aJa4, IOHUMaThb HCO6XOI[I/IMOCTI) HUX IIPOBCPKU;

YMEHUC IPUMCHATL NHAYKTUBHBIC U ICAYKTHBHBIC CHOCOOBI paCCY)KHeHHﬁ, BHUJCTDb PA3JIMYHBIC CTPATCIUN PCIICHUA 3a/1a4,
IMOHUMAHHUEC CYITHOCTHU AJITOPUTMUUCCKHUX HpeI[HI/ICElHI/Iﬁ 1 YMCHUC HeﬁCTBOBaTB B COOTBETCTBHUH C MPECAJTOKCHHBIM aJITOPUTMOM,
YMCHUC CaMOCTOATCIIbHO CTABUTH LCIIH, BBI6I/IpaTL " CO3J1aBaTh aJITOPUTMBI UIS PCIICHUA y"-IC6HBIX MaTEMaTU4ICCKUX HpO6HCM;
YMCHUC IUIAaHUPOBATh U OCYHICCTBIATE ACATCIbHOCTD, HAIIPABJICHHYIO HAa PEHICHUE 3a/1a4 UCCIICOBATCIIBCKOT'O XapaKTepa,

3) B IpeMETHOM HAIPaBJICHUM:

OBJIaACHUC 0a30BBIM MOHATHHHBIM arraparoM MO OCHOBHBIM pas3aciiaM COACpKaHHWsA, MPCACTABJICHUC 00 OCHOBHBIX HN3Yy4aCMbIX



NOHATUSAX (YMCI0, TeoMeTpuueckass (urypa, ypaBHeHHE, (YHKIHS, BEPOSTHOCTh) KaK BAXKHEHUIIMX MAaTEMAaTHYECKUX MOJEISX,
MO3BOJIAIOIIMX OMMCBIBATH U U3Yy4aTh PEAJIbHBIC IIPOLICCCHI U SBJICHHUS;

® yMeHHE paboTaTh ¢ MAaTEMAaTHYCCKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKATh HEOOXOAMMYIO MH(OPMAIUIO), TPAMOTHO MPUMEHSTH
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOIb30BATh PA3JINYHBIC SI3bIKK MaTEMATUKH,

® YMCHHC IIPOBOIUTH KJ'IaCCI/I(bI/IKaI_II/II/I, JIOTHYCCKHC O6OCHOBaHI/IH, J0Ka3aTCJIbCTBAa MAaTEMATHUYCCKUX YTBer(HeHHﬁ;

® yYMEHHE DPAClO3HaBaTh BUIBI MAaTEMAaTUYECKUX YTBEP)KICHHH (aKCHOMBI, ONpEACNCHHs, TEOPEMbl U 1p.), IpSAMble U OOpaTHbIC
TEOPEMBI;

® pa3BUTHE IPEACTABICHUN O YUCJIE U YUCIOBBIX CUCTEMAaxX OT HATYPAIbHBIX IO ICHCTBUTEIBHBIX YHCEI, OBJIAJCHUE HABBIKAMU
YCTHBIX, IUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCICHUN; OBJIaJICHUE CUMBOJIBHBIM SI3bIKOMAIreOpbl, MPUEMaMHU BbIIIOJIHEHUS
TOKJIECTBEHHBIX MpeoOpa3oBaHMUIl pallMOHANIbHBIX BBIPAKEHUH, pEIIEHUs YPaBHEHUMH, CHCTEM ypaBHEHUMN, HEPABEHCTB U
CHUCTEM HEPAaBEHCTB, YMEHHE HCIIOJIb30BaTh HJICK KOOPAMHAT Ha IUIOCKOCTU MJIs MHTEPIpPETAalUy YpaBHEHWH, HEPAaBEHCTB,
CHCTEM, yMEHHE NMPHUMEHATh anreOpanmyeckue MpeoOpa3oBaHMs, anmapaT YpaBHEHUI M HEPABEHCTB Ui PEUICHUS 3a7ad U3
pa3IM4YHBIX Pa3eiloB Kypca;

® OBJAJICHUE CHUCTEMOH (PYHKIIMOHAIBHBIX TMOHSATHH, ()YHKIMOHAJIHHBIM SI3BIKOM M CHMBOJHKOW, YMEHHE Ha OCHOBE (YHKI[HOHAJIBHO-
rpaMyecKUX NpeCcTaBIeHUH ONKMCHIBATh U aHAJTU3UPOBATh PEeaIbHbIC 3aBUCUMOCTH;

® OBJIAACHHUC OCHOBHBIMH crocodamu IpeaAcCTaBJICHUA U aHAJIM3d CTATUCTUYCCKUX NAHHBIX; HAJIUIUC HpeI[CTaBJ'IeHI/Iﬁ O CTaTUCTHYCCKHUX
3aKOHOMCPHOCTAX B p€aJIbHOM MUPC U O paA3JIMUHBIX crocobax ux H3Y4YCHHU, O BEPOATHOCTHBIX MOACIIAX,

® OBJAJCHUE T'COMETPUYECKHMM S3BIKOM, YMEHHE MCIIOJb30BaTh €ro JUIA OIMCAaHUsA IIPEAMETOB OKPYXKAKOLIEr0 MHpa, Pa3BUTHUE
IPOCTPAHCTBEHHBIX MPE/ICTABICHUNA 1 N300pa3sUTEIbHBIX YMEHNH, TPHOOPETEHIE HABBIKOB I'€OMETPUUECKUX MTOCTPOCHHUH;

® VYCBOEHHE CUCTEMAaTMYECKHUX 3HAHUM O IJIOCKMX (Urypax M HMX CBOMCTBAX, a TaKKe Ha HArjasJHOM YPOBHE — O HPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJaX, YMEHHE NMPUMEHATh CUCTEMAaTHYECKHE 3HAHMS O HUX JUIS PELICHUS I€OMETPUYECKUX U MPAKTUYECKUX
3a/1a4;

® yMEHMS M3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIOIb30BaTh (OPMYJIBI [JIsI HAXOXKIAECHUS MEPUMETPOB, IJIoaaeil noobeMoB
reoMeTpUYECcKuX (pUryp;

® YMCHHC NPHUMCHATH M3YYCHHBIC NOHATHUA, PE3YJIbTAThl, MECTOABI VI PCIICHHA 3ala4d IIPAaKTHYCCKOI'O XapaKTepa M 3amad M3 CMEKHBIX
AUCHUIIINH C UCITIOJIb30BAHUCM IIPU HeO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJIOB, KAJIIBKYJIATOPA, KOMIIBIOTEPA.

JInaHOCTHBIE, METaIIpeIMETHBIE U MTPEIMETHBIE PE3YJAbTAaThl OCBOEHUS yueOHOTo npeaMera «MaTemMaTHKa»
B3auMocBs3b pe3ynbTaToB OCBOCHMS INpenmera «MaTeMaTuka» MOKHO CUCTEMHO MpeACTaBUTh B BUJE cxeMbl. [Ipu aTom o6o3HaueHue JIP
YKa3bIBaeT, YTO MPOJIBIKEHHE Y4YalIMXCi K HOBBIM 0Opa3oBaTeNbHBIM pE3yJabTaTaM IMPOUCXOAUT B COOTBETCTBUU C JIMHUSAMHU Pa3BUTUA
CPEICTBaMHM MPEAMETA.

MertanpeaMeTHBIMU pe3yiibTaTaMH U3ydeHus Kypca «MaTemaTukay sBisercs GopMUpOBaHHE YHUBEPCAIbHBIX yueOHbIX aeicTuil (VY ).



Peryinarusasie YY I 5-9 kinaccel

JIn4HOCTHBIMHM pe3yJbTaTaMu H3ydeHHs mpeamera «Marematuka» (B BHAE CISAYIOIIMX Y4YeOHBIX KypcoB: 5-6 kiacc —
«Marematukay, /-9 kiacc — «Anredpa» u
«I"eoMeTpus») SBIAIOTCA CIEAYIOLINE KaYeCTBA: HE3aBUCUMOCTh U KPUTUYHOCTH MBIIILJICHHUS;

— BOJISI ¥ HACTOMYHUBOCTH B JOCTHXXCHHNU LIGJII/I.CpeI[CTBOM AOCTHUIKCHUS 3THUX PC3YIIbTATOB SABJIACTCA:

cucTeMa 3aJlaHui y4eOHUKOB;
— TpeaCTaBiIeHHas B yIeOHHMKAX B IBHOM BHJIE OpraHHU3alMs MaTepraia o NpUHINITY MUHIMAKCA;

—  HUCIIOJIb30BAHUEC COBOKYIIHOCTH TCXHOHOFHP'I, OPUCHTHUPOBAHHLIX Ha Pa3BUTHC CaMOCTOATCIIbHOCTH MW KPHTHUYHOCTHU MBINIJICHUA:
TCXHOJIOTHUA HpO6J’I€MHOFO Auajiora, TCXHOJOTHA ITPOAYKTHBHOT'O YTCHUA, TCXHOJIOTUS OLICHUBAHUSL.

5-6-11 kaccel

— CaMOCTOSITENIbHO OOHApyXMBaTh W (OPMYIHPOBATH Y4eOHYIO MHpOOJIeMy, ONPEAeNATh LEedb Y4eOHOH NesTeTbHOCTH, BBIOMPATh TEMY
IIPOEKTA;

— BBIIBUraTh BEPCHUU PELLIEHUS MPOOJIeMbl, OCO3HABaTh (M UHTEPIPETUPOBATH B Cily4ae HEOOXOJIMMOCTH) KOHEUHBIN pe3ynbTaT, BHIOMpPATh
CPEIICTBA TOCTUKEHUS LEIU U3 IIPEIOKEHHBIX, @ TAKKE UCKATh UX CAMOCTOSTEINIBHO;

— COCTaBJIATH (I/IHI[I/IBI/II[yaJ'IBHO HJIK B rpynne) IITaH PCIICHUA HpO6JICMBI (BLIHOJ'IHCHI/IH HpOGKTa);

— paboras 1o miaHy, CBEpATh CBOM JEUCTBUS C LIENIBbIO U, IPU HEOOXOAUMOCTH, UCTIPABIATH OIIMOKH CaMOCTOSITEIBHO (B TOM YHUCIIE
1 KOPPEKTUPOBATH IIAH);

— B IUAJIOTC C YUUTCIIEM COBCPIHICHCTBOBATL CAMOCTOATCIIBHO BBIpaGOTaHHBIC KPUTCPUHN OLICHKHU.

7-9-i1 kaccel
— CaMOCTOSITENILHO OOHAPYKHUBATh U POPMYITHPOBATH MPOOIEMY B KIIACCHOW U MHANBUAYAILHON YueOHOI NedaTelbHOCTH,

— BBIJAIBUTATh BEPCUU PCHICHUA HpO6J'ICMBI, 0CO3HABaTh KOHECUHBII PE3yJIbTAT, BBI6I/IpaTB cpeacTBa JOCTUKCHUA LCIIU U3 NMPCIJIOKCHHBIX UJIN UX
HCKaTb CaMOCTOATCIIbHO,



— COCTaBJIAThH (MHIUBUIYAIBHO WIIM B TPYIIIE) [UIAH PellieHUs po0ieMbl (BHITIOIHEHHS IPOEKTA);

— 1oI0UpaTh K KaKA0M mpobieme (3a7a4de) aleKBaTHYIO €l TEOPETHUYECKYIO MOJICb;

— paboTas MO MNPEAIOKEHHOMY WM CAMOCTOATEIBHO COCTABICHHOMY IIJIaHy, MCIIOJIB30BaTh Hapsily C OCHOBHBIMU CpPEICTBAMHU
UJIOTIOJIHUTEIbHBIE CPEJICTBA (CIIpaBOYHAs TUTEpATypa, CII0KHBIE IPUOOPHI, KOMIIBIOTED);

— INIaHHUPOBATb CBOXO MHIAUWBHUAYAJIbHYIO O6pa3OBaTeIIBHYIO TPACKTOPHIO,

— paboTaTh MO CAaMOCTOSITEJILHO COCTaBJICHHOMY IJIaHY, CBEPSISICh C HUM U C LEJIbIOJIEATeIbHOCTH, UCIIPABIISLS OMIHMOKH, HCHIONb3YS
CaMOCTOSITENBHO MOJ00paHHbIE Cpe/ICTBA (B TOM uncie u UHTepHeT);

- CBO60[[HO IIOJIB30BATHCA BI)Ipa6OTaHHI)IMI/I KPpUTCpUAMH OLCHKU M CAMOOLCHKH, HCXOAA H3 LCJIM U HMCIOIIUXCA KPHUTCPUCB, pasjinyas
PE3YIIbTAT U CIIOCOOBI ICHCTBUH;

— B X0IC IIPCACTABJIICHUS MTPOCKTA AaBATh OLICHKY €Ir'0 pE3yJIbTaTaM;
— CaMOCTOATCIbHO OCO3HAaBAaTh NPUYHNHBI CBOCTO YCIICXa WJIM HCYCIICXa N HAXOJUThb CcrocoObI BbIXOJAa U3 CUTyalluu HEYCIICXA,
— YMCTb OLCHUTH CTCIICHb YCIICIITHOCTHU cBOECH HHHHBHHyaHBHOﬁ O6pa30BaTeJIBHOI>'I JOCATCIBbHOCTH,

— JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM U YepTaM xapakTepa («KakoB si»), ONPEACsITh HAPABICHUS CBOCTO Pa3BUTHUS («KAKHM 5
XO04y CTaThy, «4TO MHE ISl 9TOTO HaJI0 CIETIATh)).

CpenctBoM (popMupoBaHusl peryasaTUBHBIX Y Y/ ciayxar TexHoJorus npoOJeMHOro Juajora Ha dTare M3ydeHHs HOBOTO MaTepuala U
TEXHOJIOTHS OI[CHUBAHHS 00Pa30BATEIbHBIX JOCTHKEHHH (YUCOHBIX YCIIEXOB).

Ilo3nasatenpunle YVY /I

5-9-if xmaccel
— aHaJIU3UpPOBaATh, CPABHUBATH, KJIIACCU(PULIHMPOBATH U 0000IaTh (PaKThI U SBJICHUS;

— OCYHICCTBJIATL CPAaBHCHUC, KHaCCH(bHKaHHm, CaMOCTOATCIBHO BLIGI/IpaH OCHOBAaHHA W KPUTCPUH IJId YKA3aHHBIX JIOTHYCCKUX onepaunﬁ;
CTPOUTH KJIaCCI/I(I)I/IKaLII/II-O HYTCM JAUXOTOMHUYCCKOTI'O ACICHUA (Ha OCHOBC OTpI/II_[aHI/IH);



— CTPOUTH JIOTHYECKH 00OCHOBAHHOE pacCyXJCHHE, BKIIOYAIOLIEe YCTAHOBICHUE IPUIMHHO-CIIEICTBEHHBIX CBA3EH;
— cO3/1aBaTh MaTEMaTUYeCKUE MOJICNIU; COCTaBJIATh TE3HMChI, Pa3IM4YHbIC BUIBI IJIAHOB (IPOCTHIX, CIOXHBIX H T.II.). [IpeoOpa3oBbIBaTh
MH(POPMAIIHIO U3 OJTHOTO BUAA B APYroi (TabIUIly B TEKCT, AUArpaMMy H IIp.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBOI MHPOPMALIUH.

— YMCTb OIPCACIIATbL BO3MOKHBIC HCTOUYHHUKU HCO6XOIII/IMLIX CBCIIGHI/If/'I, MIPOU3BOAUTL TOUCKHU I/IH(i)OpMaI_[I/II/I, AHAJIM3UPOBATH U OLUCHHUBATDH

€€ I0OCTOBEPHOCTh.— MIOHMMasl IMO3MLHI0O APYroro 4ejJoBEKa, pa3ivyaTh B €r0 pEeYd: MHEHHUE (TOUKY 3pEHHS), 10Ka3aTeIbCTBO
(aprymeHThI), (haKThl; TUIIOTE3bI, AKCHOMBI, TCOPUH. [1JIs1 ITOr0CaMOCTOSTEILHO UCIOJIB30BaTh PA3INYHbIC BU/IbI UTCHUS (M3ydaroliee,
IPOCMOTPOBOE, O3HAKOMUTEIBHOE, ITOUCKOBOE), TPUEMBI CITYILIAHUS.

— CaMOMY CO3/1aBaTh HCTOYHUKU MH(POPMAILIMU PA3HOTO TUMA U JUIS Pa3HBIX ayIUTOPHIA, COONI0IaTh HH(MOPMAITMOHHYIO THTUEHY M IpaBUIIa
nH(pOpMaMOHHON 6€30MacHOCTH;

— YMCTb HCIIOJIb30BAaTb KOMIIBIOTCPHBIC W KOMMYHUKAIWMOHHBIC TCXHOJIOTMHW KAaK HHCTPYMCHT IJId AOCTHXKCHHUA CBOUX ueﬂeﬁ. YMmets
BBI6I/IpaTB AICKBATHBIC 3a1a49€ HHCTPYMCHTAJIbHBIC IPOIPAMMHO-AIIIIAPATHBIC CPEACTBA U CCPBUCHI.

CpenctBoMm (GopMUpoBaHMs MO3HABATENbHBIX Y VY /[ ciyxkar ydeOHBI MaTtepuan U MPekKIe BCEro MPOIYKTHBHBbIC 3aJaHUsl y4eOHHKA,
MTO3BOJISIOIINE MPOABUTATHCS 10 BCEM IIECTU JTUHUSAM PA3BUTHSL.

Kommynukatusasle YY1

5-9-i1 kmaccel

— €aMOCTOSTEIbHO OPraHM30BHIBATh y4eOHOE B3aMMOJCHCTBHE B TpyIie (Ompenensarh OOIue IEeiH, JOTOBapuBaThCs JAPYr C APYrOM H
T.1.);

— OTCTauBasg CBOIO TOYUKY 3pCHUS, IPUBOAUTL APT'YMCHTEHI, ITOATBEPIKAAA UX CI)aKTaMI/I;
— B JUCKYCCHUU YMCTb BBIIBUHYTH KOHTPAPI'YMCHTDI;

— YUHUTBCA KPUTHIHO OTHOCHUTBCS K CBOEMY MHCHHIO, C JOCTOMHCTBOM IIPU3HABATH
OIIIMOOYHOCTH CBOCTO MHCHUS (CCJ'II/I OHO TaKOBO) 1 KOPPCKTUPOBATH €TO;

— MOHHMMATh MO3MIIMIO JPYroro uesioBeka. Pa3znuyarh B €ro peyd: MHEHHE (TOYKY 3pEHHs), MOKa3aTelbCTBO (apryMeHThI), (akKThl,
TUIIOTE3bI, aKCUOMBI, TEOPHUH;

— YMCTb B3IVIAHYTH HAa CUTYyalluio C WHOM ITO3UIIUH U A0TOBApUBATHCS C TFOABMU MHBIX MHO3UIIUM.



CpenctBom ¢GopMupoBaHUS KOMMYHUKATHBHBIX YY/[ ciyxaT TeXHOJOTHS MPOOJIEMHOro auaiiora (MmoOy>KAaloNui W TOJABOISIINN
I[I/IEUIOI‘) n OpraHuv3anusda paGOTBI B MaJbIX TpYyHIax, TaKKC MHMCIIOJIb30BAHHMC Ha YPOKax J3JICMCHTOB TCXHOJOIMHU MPOAYKTUBHOI'O
yreHus. I IpenMeTHBIMH pe3yJbTaTaMy U3yUYEHHUS IIpeIMeTa

«MatemaTuka» SBISIFOTCS CIEAYIOIIUE YMEHUSI.

5-i kiaace

Hcronp30BaTh NpH pelIeHNN MAaTEMaTHYECKUX 3a/1a4, MX 00OOCHOBAaHUY U IPOBEPKE HAWJCHHOTO pEIICHUs 3HaHWEe:- Ha3BaHUU U
MOCJIeIOBATEIBHOCTH YKceN B HaTypaibHoM psiny B mpenenax 1 000 000 (¢ xakoro ymcia HauMHAETCA 3TOT PAJ, Kak 00pa3yercs Kaxao0e
CIEIYIOIIEE YUCIIO B ATOM PAAY);
- Kak oOpasyercs Kaknas cieayromas cuéTHas eANHHIIA,
- Ha3BaHMS U MOCJIEI0BATEILHOCTD Pa3psIOB B 3aIIMCH YHCIA; -
Ha3BaHUS U MOCIIEIOBATEIBHOCTD MEPBBIX TPEX KIACCOB;=  CKOJBKO
pa3psA0B COACPIKUTCS B KaXKJIOM KJlacce; = COOTHOLICHUE
MEXIy pa3psaaMu;
- CKOJIBKO €UHUII Ka)KIOT'0 KJ1acca COASPKUTCS B 3aIMCH YNCTIA; -
KaK yCTPOCHA MO3UIIMOHHAS IECSITUYHASI CUCTEMa CUUCIICHUS;
- ©JMHHUIBI U3MEPEHUS BEIWYHH (JUIMHA, Macca, BPeMsl, TUIOIIA (), COOTHOIICHUS MEKIAY HUMH;
- (QYHKIMOHAJIBHOW CBA3M MEXKAY TpYINIaMH BEIWYMH (I[CHA, KOJIWYECTBO, CTOMMOCTB, CKOPOCTh, BpEMs, pPACCTOSHHE;
POM3BOAMTEILHOCTD TPY/Aa, BpeMs paboTsl, paboTa).
Beimonusate ycrHble BhrumcieHus (B mpenmenax 1 000 000) B ciydasx, cBOOUMBIX K BblumciieHusM B mpenenax 100, U mucbMeHHBbIC
BBIYUCIICHUS B OCTAIbHBIX CIIy4asiX; BBIMIOIHITH HIPOBEPKY MPABUILHOCTH BBIYMCICHUH;

- BBINOJHATH YMHOXeHUe U aenenue ¢ 1 000;

- BBIYHCJISATH 3HAYCHUS YHCIIOBBIX BRIPAKCHUM, CoJlepKauxX 3—4 MeiCTBHUS CO CKOOKaMH B Oe3 HUX; -
pacKJIaIpIBaTh HATYPAIBHOE YHUCIO HA MPOCTHIE MHOYKUTEIH;

= HaxOoJuThb HaKOOJIbIIHHA O6H.[PII>1 JACIUTEIb U HaUMCHBIIICC O6IJ_ICC KpaTHOC HCCKOJIbKUX YHUCCII; =
peliaThb MPOCTHIC U COCTABHBIC TCKCTOBBIC 3a/1a4M;

- BBIIIUCBIBATh MHOXKECTBO BCEBO3MOXHBIX PE3YIbTATOB (MCXO/I0B) MPOCTEHUIINX CIydalHbIX SKCIIEPUMEHTOB; -
HaXOJIUTh BEPOSITHOCTU MPOCTEUIINX CIIy4alHBIX COOBITHIA;

- pfuartb y,Z[O6HI>IM JJI cebs crocooom (B TOM 4YHUCJIC U C TIOMOIIBIO T3.6J'II/II_I n Fpa(I)OB) KOM6HH3.TOpHBIe 3a/layu: Ha NCPCCTAHOBKY U3
TpéX 3JICMCHTOB, IIPABWJIO NPOU3BCACHH A, YCTAHOBJICHHUEC YU CJIa I1ap HA MHOKCECTBC n33-5 OJICMCHTOB,

- pemiaTh yAOOHBIM ISl ce0si cIocoO0M (B TOM YHCIIE U ¢ TIOMOIIBIO TaOIuIl 1 rpadoB) IoruuecKue 3a7auu, CoaepKalmue He 6omiee
TPEX BBICKA3bIBAHUI;

= YHUTaThb I/IH(i)OpMaI_II/IIO, 3allMCaHHYI0 C TIOMOIIIBIO JIHHCI>'IHBIX, CTOJI0YATHIX U KPYIOBBIX JUarpamm, -



CTPOUTH MPOCTEHIINE JINHEHHBIE, CTOJI0YaThIe M KPYTOBbIE TUarpaMMBbl;

=  HaXxOoIuThb pCeHICHUA <GKU3HCHHBIX) (KOMHGTGHTHOCTHLIX) 3a4a4, B KOTOPLIX UCIIOJIB3YIOTCA MAaTEMAaTUYCCKHUEC CPCACTBA,

= CO3aBaThb MMPOAYKT (p€3YJIBTaT HpOCKTHOfI I[CSITCJIBHOCTI/I), HJIA U3YUCHUS U OIIMCAaHUA KOTOPOI'0 UCHIOJIB3YIOTCA MATCMATHUYCCKUC CPCACTBA.

6-i1 kiIace
I/ICHOJIB3OBaTB HpI/I peH_ICHI/II/I MaTEMaTHUYCCKHUX 3ada4, UX O6OCHOBaHI/II/I n HpOBepKe HaﬁﬂeHHOFO peI_HCHI/ISI 3HAHHUC O.

- JECSTUYHBIX APOOSX M MpaBHIIaX JICHUCTBUHN C HUMU;
- OTHOIICHHSX M IMPOTOPIIUAX; OCHOBHOM CBOMCTBE MPOIOPIMH;- MPSAMOM U 00OpaTHON MPONOPIIMOHATBHBIX 3aBUCHUMOCTSIX U UX
CBOMCTBaxX;- MpOIEHTAX;
- IEJbIX U JPOOHBIX OTPHUIATESIIBHBIX YHCIIAX; PAIIMOHAIBHBIX YUCIaX; -
MpaBUJIe CPABHEHUS PAITMOHAIBHBIX YHCEIT;
- TpaBWIax BBIMOJHEHHUS ONEpalii Ha/l palliOHATBLHBIMH YHCIIAMU; CBOMCTBAX ONEpaIlHil.
— CpaBHUBATH JIECATUYHBIE IPOOH;

= BBIIIOJHATH OIICpalrr Had ACCATHUYIHbIMHA I[pO6$IMI/I;

= HpeO6paSOBI>IBaTB ACCATUYIHYHO ,I[p06b B O6BIKHOBGHHYIO n HaO60pOT; =
OKPYIJIATH OCJIBIC YUCJIa U ACCATUYIHBIC ,I[pO6I/I;

- HaXoIUuThb HpI/I6J'II/I)KéHHI)Ie 3HA4YCHU BCIIMYHUH C HEAJOCTATKOM U I/136I)ITKOM; -

BBIITIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYHCJICHUA 1 OLICHKY YHMCIIOBOI'O BBIPAXKCHUA, -
JEIUThb YUCJIO B JaHHOM OTHOUICHUU,

- HaxXOIMWTh HEU3BECTHHIN YICH IPOIIOPIINHU;

- HaxXoAWUTb AAHHOC KOJIMYCCTBO IMPOLECHTOB OT YHCJIa U YHUCJIO ITO U3BECCTHOMY KOJIMYCCTBY IMPOLCHTOB OT HETO, -~
HaXOJUTb, CKOJIBKO MMPOLCHTOB OJJHO YHCJIO COCTABJIACT OT APYIroOro,

T YBCIMYMUBATH U YMCHBIIATH YHUCJIO HA JAHHOC KOJIUYCCTBO INPOUCHTOB; ~
peuaTh TECKCTOBBIC 3aJa4i HAa OTHOIICHUA, IPOIIOPIUHN U ITPOLUCHTHI;

- CpaBHHUBATH JIBA PAallMOHAJIBHBIX YHCJIA;

= BBIINOJIHATDL OIICpalliy HaJl palluOHAJIbHBIMU YU CJIaMH, UCII0JIb30BATh CBOICTBa onepam/lﬁ IJId yOpOIICHUS BBIYHCIICHUH; -
peuaThb KOM6I/IHaTOpHLIC 3aavuu ¢ IOMOUIBIO ITPpaBUJIa YMHOKCHU A

- HaxOJMTh BEPOSITHOCTH MPOCTEUIINX CIyUYalHBIX COOBITHI;
- pemaTh OPOCTEHIINE 33148 Ha OCEBYIO U LICHTPAJIBHYIO CHUMMETPUIO;
- pemaTth NpocTeine 3a1a4i Ha pa3pe3aHue U COCTaBICHUE T€OMETPUUECKUX (PUTYp;



= HaxXOJIHUThb pPCHICHUA <GKU3HCHHBIX) (KOMHGTGHTHOCTHI:IX) 3a41a4, B KOTOPbIX UCTIOJIB3YIOTCA MATCMATUYICCKHUEC CPCACTBA,

- cO3/aBaTh MPOJAYKT (PE3YJAbTAT NPOEKTHOM NEATEIBHOCTH), U1 U3YUYEHUS U ONMCAHUS KOTOPOT'O UCIIONIb3YIOTCS MaTEMaTHUYECKHE
cpenacTBa/-H Kjaacc. Ajaredpa
Hcnonp30BaTh IpH pEeLIEHUU MaTEMAaTHYECKUX 3a/1a4, X OOOCHOBAaHMM U IPOBEPKE HAWJIEHHOI'O PELIEHUsI 3HAaHUE O:

= HaTypaJbHBIX, HCJIbIX, pallMOHAJIbHBIX, UPPAIUOHAJIbHBIX, HCﬁCTBHTGHBHBIX quciaax, -
CTCIICHU C HATYpPAJIbHBIMHU IMOKA3aTCIIAIMU U UX CBOﬁCTBaX;

- OJHOWIECHAX W NpaBWIax ACUCTBUM C HUMH; -

MHOIrOYJIEHAX U MpaBUJIaX ACUCTBUM C HUMU; =

dhopmytax COKpaéHHOr0 YMHOKEHHUS

- TOXIECTBaX; METOJaX JOKa3aTeIbCTBA TOXKICCTB;

- JIMHEHWHBIX YPABHEHUSX C OJIHOM HEM3BECTHOW U METOJIAX UX PEUICHHUS;

- CHCTCMaxX JBYX JIMHCHHBIX ypaBHeHI/Iﬁ C IBYMs HCU3BCCTHBIMH U MCTOAAX UX PCIICHUS. -
BreinoaHsITh HeﬁCTBHH C OAJHOYJICHaAaMM1 U MHOI'OYJICHaAMM,

- y3HaBaTh B BBIPAXKCHHSX (POPMYIIBI COKPAMIEHHOTO YMHOKEHHUS ¥ IPUMEHATH UX; -
packKiaabIBaTh MHOIOYJICHBI HA MHOXKHTEN;

= BBIIIOJIHATH TOXACCTBCHHBIC Hp606p8.30BaHI/IH IOECIbIX aHFe6paI/I‘ICCKI/IX BLIpa)KeHHﬁ; =
JOKa3bIBaTh HpOCTCﬁIHHG TOXACCTBA,

=  HaxoJuThb YHCJIIO COYeTaHWH U YHCJIIO paBMeHleHHfI;
- pcfliartb JIMHEMHbIE YpaBHCHUA C OOHOU HeH3BeCTHOﬁ;

- pelaTh CHCTEMBI IBYX TMHEHHBIX YPaBHEHHH C IBYMsI HEU3BECTHBIMU METOJIOM IMOACTAHOBKU U METOJIOM alre0pandeckoro
CIIOKCHMUS,

- pemaTb TCKCTOBBIC 3a/la4 C TIOMOIIbIO JIMHEHHBIX ypaBHeHI/Iﬁ U CUCTEM,;

- HaxoJUThb PEIICHUA <(<GKU3HCHHBIX ) (KOMHGTGHTHOCTHI)IX) 3a41a4, B KOTOPBIX UCITOJIB3YIOTCA MATEMATHYCCKUEC CPEACTBA; -
CO31aBaThb MPOAYKT (pe'&y.]'ILTaT HpOGKTHOfI ,HCSITGHBHOCTI/I), IJI1 N3YYCHHUA U OITHUCAaHUA KOTOPOI'0 UCTIOJIB3YIOTCS
MaTEMaTUYCCKHE CPCACTBA.

7-1 kaacc. I'eometpust
Hcnonp30BaTh IpH pelIeHUH MaTEMaTHUECKUX 3a/1a4, UX 0OOCHOBAaHUM M MPOBEPKE HAHJEHHOIO peIleHNs 3HaHUE O:

- OCHOBHBIX N'€OMETPUYECKHUX MOHATHIX: TOUKA, IpsiMasi, INIOCKOCTh, JIy4, OTPE30K, JOMaHasi, MHOTOyTOJIbHUK; -
ONpeIeIICHUH yTJia, OUCCEKTPUCHI yTIila, CMEXKHBIX U BEPTUKAIbHBIX YTJIOB;

- CBOWCTBaX CMEXHbBIX U BEPTUKAJIbHBIX YTJIOB;
- ONpeAcIeHUuHU paBEHCTBA  TIEOMETPUYECKUX ¢buryp;  mpuU3HAKaX  paBEHCTBA TPEYTOJIbHUKOB;



- TEOMETPUYECKHX MEeCTaX TOUYeK; OMCCEKTpUCe yIiia U CepeIMHHOM MEPHEHANKYISIPE K OTPE3KY KaK T€OMETPUUYECKUX MECTaXTOUYEK;"

OIpeJIeJIEHUH NapauIeIbHbIX IPSIMBIX; IPU3HAKAX U CBOMCTBAaX NapajlIeNIbHBIX MIPSIMBIX; = AKCHOME MapajuleIbHOCTU U €€ KpaTKOoH
HCTOPUH;

- ¢opmylie CYMMBI YIJIOB TPEYTOJIbHUKA;

- OIPEAEIICHUU U CBOMCTBAX CPEAHEU JIMHUU TPEYTOJIbHUKA; -
teopeme Daeca.

= HpI/IMeHHTB CBOMCTBA CMEKHEIX B BCPTUKAJIBHBIX YI'JIOB IIPH PCHICHUHU 3a4a4,

= HaXOJUThb B KOHKPCTHBIX CUTYAlMAX PaBHBIC TPCYIOJIbHUKH M JOKA3bIBATh MX PABCHCTBO, ~
YCTaHABJIMBATh NAPAJUICIIBHOCTD MIPSAMBIX U IPUMCHATH CBOMCTBA napaaICIbHbIX HIPIMBIX;

- NPUMEHATH TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA;
- HUCIOJIb30BaTh TEOPEMY O CpeIHEN JIMHUM TPEYTobHUKA U TeopeMy daseca npu pelieHun 3aaay;

= HaxoOIuTb peUICHUA <OKU3HCHHBIX)» (KOMHGTGHTHOCTHLIX) 3aaa4, B KOTOPBIX UCITOJIB3YHOTCA MAaTCMATUYCCKUC
CpeACTBAa,

- C0o34aBaThb NIPOAYKT (pGSYJ'IBTaT HpO@KTHOI;'I ,HCHTCJ'IBHOCTI/I), AJI1 U3YUCHUA U OITMCAaHUA KOTOPOI'O UCIIOJIB3YIHOTCA MATEMATHYCCKUC
cpeacraa.

8-if kiace. Aaredopa
Hcnonb3oBaTh Ipu pCIICHUN MAaTECMATUYCCKUX 3aaa4, UX 000CHOBaHUA U IIPOBCPKE HaﬁﬂeHHOFO PCHIICHNA 3HAHUC O:

- anredpanveckoil TpoOu; OCHOBHOM CBOWCTBE Apodu; -
NpaBuiIax AeHCTBUH ¢ alreOpandeckuMu IpoosiMu;

= CTCIICHAX C OCJIBIMM ITOKAa3aTCIIIMHU U UX CBOﬁCTBaX; =
CTaHJApTHOM BHJC UMCJIA,

- (QyHKIUAX, UX CBOWCTBAX M rpadukax;

- TOHSTUU KBaJpaTHOTO KOPHS U apu(PMETHYECKOro KBaJpaTHOrO KOPHS; -
CBOMCTBaX apu(PMETHUECKUX KBaJIPATHBIX KOPHEH;

-  @®yHKUUH, €€ CBOUCTBAX U rpadUKe;
- (dopmyre g KOpHEH KBaApaTHOTO YpaBHEHHS,
- Teopeme Buera 15 npuBeAEHHOTO U OOIIEro KBaApaTHOTO YPaBHECHUS;

= OCHOBHBIX MCTOJAAX PCIICHUA HCIIbIX palluOHAJIbHBIX ypaBHeHHfIZ MCTOZC PA3JIOKCHUA HAa MHOXKUTCIIU U MCTOAC
3aMEHbI HEM3BECTHOIA;

- METOJIe pelIeHHUs APOOHBIX pallMOHATBHBIX YPAaBHEHUI;
- OCHOBHBIX METOJIax PEIIeHUs] CUCTEM PAallMOHAJIbHBIX ypaBHeHU- Cokpalnarth anredpandeckue 1poou;



- BBIIOJHSITH apU(PMETHUUYECKHUE JCHUCTBUS C AIT€OpandecKUMHU ApOOsMHU;
- HCHOJIb30BaTh CBOMCTBA CTENEHEH C IEIBIMH [TOKA3aTeNIIMH [IPU PEIICHUH 33/1a4; -

3alMChIBATh YUCJIa B CTAaHIAPTHOM BUJIC;~ BBIMOJHATH TOXKICCTBEHHBIE
npeoOpa3oBaHus PAIIMOHATBHBIX BHIPAKEHUH - cTpouTh rpaduku GQyHKIUN U
OIIPENIEIIATh UX CBOMCTBA

- BBIYUCISTH apuPMeTHYeCcKre KBaApaTHbIE KOPHHU;
- IPUMEHSTHh CBOMCTBAa apu(METHUECKHX KBAJIPATHBIX KOPHEW IMpu pEelIeHHH 3a/1ay;

- cTpouTh rpaduk pyHKIINH 3a/1a4;
- peliaTh KBAJAPATHBIC yPABHCHUA, Y UCTO0JIb30BATh €r0 CBOMCTBA IPH PELICHUU ~
MIPUMEHATH TeopeMy Buera npu pemienuu 3aiay;

- pelaTh LeNble paluoHaIbHbIE YPaBHEHHS METOJIOM Pa3JI0KEHUS HA MHOXKUTEIN U METO/IOM 3aMEHbl HEU3BECTHOM; -
peuaTte 1poOHbIE YpaBHEHUS;

- pemiaTtb CUCTCMbI pallMOHAJIbBHBIX ypaBHeHHﬁ;
= pelaTh TCKCTOBLIC 3ala4r C IIOMOIIbIO KBAJIpaTHBIX U PATMOHAJIbHBIX ypaBHeHI/Iﬁ U UX CUCTEM,

- HAaxOOUTh  PCIHICHUS (OKU3HEHHBIX» (KOMIIETCHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIB3YIOTCS MAaTEMAaTUUYECKUE CPELICTBA; -
CO3/1aBaTh MPOAYKT (PE3yJIbTaT MPOEKTHON ACATEIBHOCTH), JJISI U3YYEHUS U ONMHUCAHUS KOTOPOTO UCIOJIb3YIOTCS MaTEMaTUYECKUE
CpeACTBa.

8-it kimacc. I'eomeTpust
Hcnonb3oBaTh npu pCIICHUN MAaTEMATUYCCKUX 3aaa4, UX 000CHOBaHUA U IIPOBECPKE Haﬁ):[eHHOFO PCIICHUA 3HAHUC O:

- ONpeleNIeHUHN napauienorpaMmma, pom0a, mpsMoyrojibHUKA, KBajipaTa; WX CBOMCTBAX M MPU3HAKAX; -

ONPEACIICHUY TPAICIINK; JIEMEHTAX TPAICLNHU; TEOPEME O CPEIHEHN JIMHUN TPAICIUU;

- ONpEAEJICHUH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUHU YTJIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- ONpEIENIEHUH U CBOMCTBAX KACATEIBbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX KACATEJIbHBIX, MPOBEAEHHBIX U3 OJHON TOYKU; -
OIPEAECIIEHUN BIIMCAHHOM U OIIMCAHHOM OKPY>KHOCTEU, UX CBOMCTBAX;

- OIpEACIICHUH TPUTOHOMETPUYECKUE (GyHKIMU ~ OCTPOTO  yIJa,  OCHOBHBIX COOTHOLUEHHH MEXIY HUMH; =
NpUEMaxX pelIeHUs MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETpUYECKUX QYHKIMIX yrios oT 0 o 180°; -
TeOpeMe KOCHHYCOB M TEOpeME CHHYCOB;

- NpuéMax pelieHHs MPOU3BOJIbHBIX TPEYTOJIbHUKOB;
- (dopmynax A 0Ll TPEYrojbHUKa, apajieiorpaMma, Tparneuuu; =



teopeme ITudaropa.- I[IpuMeHAT NPU3HAKK U CBOWCTBA MapalIEIOrpaMma,

pom0a, MpsIMOYTOJIbHIKA, KBapaTa IPH PEIICHUH 3aj]a4; = peliaTh
IIpOCTENIIINE 3a]a4 Ha TpaIeLuIo,

- HaxOJMTb I'PaLyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAHABIMBATb UX PABEHCTBO; -
IIPUMEHATHh CBOMCTBA KAaCaTEJIbHBIX K OKPY>KHOCTH IIPU PELICHUY 3a/1a4;

- pewiarh 3aJa4d Ha BIIMCAHHYIO U OIIMCAHHYIO OKPYXKHOCTB,
- BBIIOJHATh OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHUS C IIOMOIIBIO IUPKYJIS U JINHEHUKH;
- HAXOJWTb 3HAYEHUS TPUTOHOMETPUUECKUX (YHKIHHA OCTPOrO yIiia uepe3 CTOPOHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- MPUMEHATh COOTHOIICHUS MEXAY TPUTOHOMETPUYECKMMU (DYHKIHMSMH MOpPU PELICHUH 3a/ad; B YACTHOCTH, MO 3HAYCHUIO
OJTHOM U3 QYHKIIMA HAXOIUTh 3HAYCHHS BCEX OCTAJbHBIX;

- peumarb IpsAMOYTOJIbHBIC TPCYTOJIbHUKU,

- CBOJAMTH paboTy ¢ TpuroHomerpuueckumu pynkiusmu yrios ot 0 1o 180° k cirydaro OCTpBIX YIIoB; -
MIPUMEHSTH TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB IPH PEIICHUH 337124,

- peumaTtb NPpOU3BOJIBHBIC TPCYT'OJIBHUKU,

- HaxOJWTh IUIOIIAAU TPEYTOJbHUKOB, NTapajljIeorpaMMOB, TpaneLuii; -
npuMeHsTh TeopeMy [ludaropa npu peniennu 3agad;

-  HaxoauTb HpOCTCfIHIHC reoOMCTPUICCKHUEC BECPOATHOCTHU,
= HaxoOguTb peUICHUA <OKH3HCHHDBIX)» (KOMHCTCHTHOCTHHX) 3a4a4, B KOTOPBIX UCITOJIB3YIOTCA MATEMATUYCCKUEC CPEACTBA,

- CcO3IaBaTh MPOIYKT (PE3yIbTaT MPOCKTHOMN JACATEIILHOCTH), UIs U3YYCHUS U ONMCAHUS KOTOPOT'O HCIOJIB3YIOTCS MAaTEMAaTHYCCKHE
CpencTBa.

9-ii knace. Anredpa
Hcnonb3oBaTh npu pCIICHUN MAaTEMATUYCCKUX 3aaa4, UX 000CHOBaHUA U IIPOBECPKE HaﬁﬂeHHOFO PCIICHUA 3HAHUC O:

- CBOMCTBAaX YHCJIOBBIX HCPABCHCTB;

- METOJax peLICHUs JTUHEHHBIX HEPABEHCTB; -
CBOWCTBaX KBaJpaTU4YHON (yHKINH,

- MCTOAAaX PCHICHHA KBAaAPATHBIX HCPABCHCTB,

= MCTOAC MHTCPBAJIOB Ui PCHICHUA PAllTUOHAJIbHBIX HCPABCHCTB, =
MCTOHAAaX pCIICHUSA CUCTEM HECPABCHCTB,

- cBoicTBax u rpaduke GyHKumun Y m @{HpI/I HaTypajibHOM n; -

ONPEAEICHUN U CBOMCTBAX KOPHEHN CTEMEHM N;= CTEIMEHAX C
palMOHAITBHBIMM MMOKA3aTENISIMUA U UX CBOMCTBAX;



- ONpeJeNeHUH U OCHOBHBIX CBOWCTBAX apr(pMeTHUECKOH mporpeccut; popmyie 111 HaX0KICHUS CyMMBI €€ HECKOJIBKHUX TEePBBIX

YJICHOB;~  OIpEJEICHNN 1 OCHOBHBIX CBOMCTBAaX T€OMETPHYECKOM Hporpeccun; GopMyJie Uil HaXOXKACHUS CYMMBI €€ HECKOJIbKHUX

MIEPBBIX YJICHOB;
- ¢opmyne i CyMMBI  OECKOHEYHOM TeOMETPUIECKON MPOTPECCHH CO 3HAMEHATEIEM, MEHBIIINM 110 MOJYJIIO €IMHHUIIBI. -
Hcnonp30BaTh CBOWCTBA YUCTIOBBIX HEPABEHCTB ISl TPE0OPA30BAHUS HEPABCHCTB;
- JIOKa3bIBaTh MPOCTEUIINE HEPABECHCTBA, -
peliaTh TMHEeWHBIC HEPABEHCTBA;
- CTpouTh rpaduK KBAJAPATHUYHON PYHKIIMH U UCTIOIH30BATh €T0 MPHU PEUICHUH 3a/1a4; -
peliaTh KBaJpaTHbIC HEPABEHCTBA;
- peuiath panroHAIbHBIC HEPABEHCTBA METOJIOM MHTEPBAJIOB; -
peniaTh CUCTEMbI HCPABCHCTB;

- cTpouTth rpaduk GyHKIUU
pelICHUH 3a/1a4;

- HAXOIWTH KODHH CTEIICHH I; IIPH HATYPAIIBHOM N U UCIIOJIE30BATh €T0 TPU

= HCIIOJIb30BAaThb CBOMCTBa KOpHefI CTCIICHHU n Ipu TOXACCTBCHHBIX Hp606pa3OBaHI/I5{X; =
HaxXoauTh 3HAYCHU CTEIICHEH C panHoOHaIbHBIMU IMOKA3ATCIISIMU,

= pfliaTb OCHOBHBIC 3a/1a4M HA apI/I(bMeTI/I‘IeCKYIO M TCOMETPHUYCCKYIO IIPOTPECCUU,
= HaxoOuThb CYMMY OeCKOHEYHOI FeOMeTpI/I‘leCKOﬁ nporpecCuu €O 3HaMCHATCJIEM, MCHbIIIUM 10 MOAYIIFO CIUHHUILIBI;

=  HaXOoOUThb pelICHUA <GKM3HCHHBIX» (KOMHCTCHTHOCTHLIX) 3aj1a4, B KOTOPBIX UCITOJB3YHOTCA MAaTEMAaTUUCCKHUE CPCACTBA; -
CO3J1aBaTh MPOJYKT (PE3yJbTaT MPOSKTHOW JCATEILHOCTH), I U3YYCHUS U OMTUCAHUS KOTOPOTO MCIIOIB3YIOTCS MAaTEMaTHICCKHE
CpeicTBa.

9-# kaacc. 'eomeTpust
HUcnons3oBarh IIpH pCHICHUN MAaTCMAaTHYCCKUX 3a7a4, UX 000CHOBaHHH U ITIPOBEPKE
HaWJICHHOT'O PELICHUS 3HaHUE O:

- IpHU3HaKax 1moJ00us TPEyroJbHUKOB;

- Teopeme O MPONOPLUHUOHAIBHBIX OTPE3KAX; =
CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- NPONOPLMOHAIBHBIX OTPE3KAX B IIPSIMOYTOJIBHOM TPEYTrOJIbHUKE; -
MIPONOPLUOHAIBHBIX OTPE3KaxX B KPYre;

- Teopeme 00 OTHOIICHUH IIOMIA/IeH MOAO0OHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBax MpaBUJIbHBIX MHOI'OYTI'OJIbHUKOB, CBA3U MCXKIY CTOpOHOfI MpaBUJIBHOI'O MHOT'OYT'OJIbHUKA U paanyCaMUi BIIMCAHHOT'O U
OIMMMCAHHOKPYT'OB;



- OIpeIeNIeHUH UIMHBI OKPY>KHOCTH U (hopMyJie JUIst €€ BBIYUCICHUS; =
(dopmyIie TIomaay MPaBUILHOTO MHOTOYIOJIbHHKA;
- OIpeaeNieHUH IJIOUIau Kpyra u (hopmyne Uit e€ BRIYUCICHUS; (hopMyJie sl BHIYMCICHUS TUIOMIAIeH YacTel Kpyra;~- IpaBHIIe HAXOXKACHUS

CYMMEBEI U Pa3HOCTH BEKTOPOB, MPOU3BCACHNA BEKTOPA HA CKAJIAP, CBOMCTBA dTHX onepaunﬁ; - OonpE€aAcCICHHUHU KOOPpAHWHAT BEKTOpa U METOAAaX
HUX HAXOXICHUA,

- TpaBWIIE BHIMOJIHEHUH omepanuii HaJ BEKTOpaMH B KOOPAUHATHOM (Gopme;

- OIpEeIeNIeHUH CKAJSIPHOTO MPOU3BEICHNUS BEKTOPOB U (OPMYIIE JUIS €r0 HaXOXKIACHUS; -

CBSI3U MEXK]ly KOOpJIMHATaMH BEKTOPOB U KOOpAMHATAMU TOYECK;

- BEKTOPHBIM U KOOPAWHATHBIM METOJIaX PELICHUs FTEOMETPUYECKUX 3a1ay.

- ¢opmynax  00BEMA OCHOBHBIX MPOCTPAHCTBEHHBIX reOMETPUYECKUX ¢uryp: mapamienenunena, Kyoa, mapa,
LUIMHpA, KOHYCA.

- IlpumeHsTh NpU3HAKK [10100US TPEYTOJIbHUKOB MPH PEIICHUU 3a/1a4; =

peuraThk NpocTelmne 3aa4i Ha IPOIOPLHUOHAIbHBIE OTPE3KHU;

- pemars OpOCTEHUIINE 3a/1a4U Ha IPABUIIBHBIE MHOTOYTI' OJIBHUKY; -

HAaXOJUTh JUIMHY OKPYKHOCTH, INUIOIIAAb Kpyra U €ro 4acTe;

- BBINOJHATH ONEPALMH HAJl BEKTOPAMH B F€OMETPUYECKOM U KOOpANHATHOH (opme;

- HAaxOJAUTbH CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB U IPUMEHATD €T0 JUI HAX0KACHHUS Pa3IMYHbIX T€OMETPUYECKUX BEJIINYMH; -

pemaTh TeOMETPUYECKHE 3aJ1a4l BEKTOPHBIM U KOOPAWHATHBIM METOIOM;

- IPUMEHATh TEOMETPUYECKHE npeoOpa3oBaHus IUVIOCKOCTH ~ TIPU  PELICHUU FEOMETPUUYECKUX 3a7ady;

- HaxoIuTh 00BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX r€OMETPUYECKUX ¢uryp: mapamuienenunesa, Kkyoa, mapa,
LUIIMHIpPA, KOHYCA,

- HaxXOAWTh  PCIICHUS (OKM3HEHHBIX» (KOMIIETCHTHOCTHBIX) 33/1a4, B KOTOPBIX MCIIOJIB3YIOTCS MaTEMAaTHIECKHE CPEICTBA,

- co3JaBaTh MPOAYKT (Pe3yJbTaT NPOEKTHOM eATENbHOCTH), VISl U3YYEHUSI U OIMCAHUsI KOTOPOT'O HCIONb3YIOTCSI MATEMaTHYECKUE
CpEACTBA.

CO,Z[Cp)KaHI/Ie MAaTEMaTH4YICCKOI'O 06pa3OBaHI/IH

ConepxkaHre MaTeMaTH4YeCKOTO OOpa3oBaHMs B OCHOBHOW MIKoJie (OPMHUPYETCS Ha OCHOBE (DYHIaMEHTAJIBHOIO sApa IIKOJIBHOTO
MaTeMaTHueckoro oopazoBanus. OHO B OCHOBHOI IIKOJI€ BKJIIOYAET CIEIYIOIIUE pa3ienbl: apupMeTrka, anreodpa, GyHKIUH, BEPOSITHOCTD U
CTaTUCTHUKA, T'COMCTPUS. Hap;uly C 3THUM B HETO BKJIOYCHBI ABa JOIMOJHHUTCIBHBIX pasjciia: JIOTMKa W MHOXECTBA, MAaTCMAaTHKa B
HUCTOPUYECKOM pa3BUTHUH, YTO CBS3aHO C peaju3auuedl Ieneil oOLIeMHTEUIEKTYaIbHOIO U O0Ile- KYJIbTYpHOTO Pa3BUTHS Y4aIlMXCA.
CopepxaHue KakI0ro U3 3TUX pa3JieloB pa3BOPAUMBAETCS B COACPKATEIBHO-METOAMYECKYIO JMHHUIO, IPOHU3BIBAIOLIYI0 BCE OCHOBHBIE
paszienbl Coep)KaHusl MaTeMaTHYeCKoro 00pa30BaHus Ha JAHHOM CTYNEeHHU 00yUeHHS.

Conepxanue paznena «ApupMeTHKa» CIyXUT 0a30i 17 AaJbHEHIIero U3y4eHus yJaliuMUCcs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO



WX JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJIB30BAThCS AITOPHUTMAMH, a TAK)KE MPUOOPETECHHIO MPAKTHYECKUX HABBIKOB,
HEOOXO/IMMBIX B IOBCETHEBHOM JKM3HU. Pa3BUTHE TIOHATHUS O YUCIIC B OCHOBHOM IIKOJIE CBS3aHO C PALIMOHAIBHBIMH U
UppalMOHATLHBIMUYUCIIAMU, (POPMUPOBAHUEM MEPBUYHBIX MPEICTABICHUN O IEHCTBUTEIHHOM YHCIIC. 3aBepIICHHE YHCIOBOH JTMHUH
(cucTematH3aIys CBEJCHUMN O JACHCTBUTENBHBIX YUCIAX, O KOMIUIEKCHBIX YHCIIAX), TaK e KaK U 0oJiee CIOKHBIC BOIMPOCH apu(METHKH
(anroput™m EBKiHIa, OCHOBHAsS TeopeMa apu(METHKH), OTHECEHO K CTYICHH O0IIEro cpeaHero (IoJIHOro) oopa3oBaHusl.

Conepxanue pasnena «AnreOpa» HampapieHO Ha (GOPMHPOBAHME Y YUYAIIUXCS Ma- TEMaTHYECKOTO ariapara JUis PelICHUs 3a/1ad u3
pPa3HBIX Pa3[elioB MAaTEMATHKH, CMEXKHBIX MPEIMETOB, OKPYKAIOIIEH pealbHOCTH. SI3bIK aireOphl MOMYEpPKUBACT 3HAYCHHE MATEMAaTHKU Kak
S3bIKA JUIS TIOCTPOCHUSI MAaTEMAaTHYECKHX MOJIENECH MPOILECCOB M SBICHUI peallbHOrO Mupa. B 3amaum m3ydeHus: anreOpbl BXOISAT TaKKe
pa3BUTHE ANTOPUTMHYECKOTO MBIIIICHHS, HEOOXOAMMOrO, B YaCTHOCTH, JUISI yYCBOSHHUS Kypca WH(GOPMATHUKH, OBJIAJICHHS HaBBIKAMH
JIEeYKTUBHBIX paccyxneHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (OPM BHOCUT CHEM(DUUECKUI BKIAJ B Pa3BUTHE BOOOPAKECHHS YYaIIUXCS, MX
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY. B OCHOBHOH IIKOJIE MaTepuasl TPYIIUPYETCS BOKPYT pPallMOHAIBHBIX BBIPAKCHUU, a
BOTIPOCHI, CBSI3aHHBIC C UPPALMOHAIBLHBIME BBIPKCHUSIMH, C TPUTOHOMETPUICCKUME (DYHKIUSIMHU M TIPE0OpPa30BaHUSIMH, BXOJAT B COJCPKAHUE
Kypca MaTeMaTHKH Ha CTapIIel CTyleH!H OOyUeHHs B IIKOJIE.

Copepxanne paznena «DyHKuUM» HAIEEHO Ha TMOJyYCHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAaHUN O (YHKIMH KakK BaKHEUIIeH
MaTeMaTHYECKOW MOJENHM JUIsl OMKMCAHUS W KCCICIOBAaHUS Pa3HOOOPA3HBIX MpOIecCOB. M3ydyeHue 3TOro Martepuayia CHoCOOCTBYET
Pa3BUTHUIO y yJalIMXCSl YMCHHUS UCIIOJIB30BATh PA3IMYHbIC A3bIKH MaTEMAaTHKH (CIIOBECHBIN, CHMBOJIMYECKHA, rpaguuecKuii), BHOCHT BKJIaJ
B (hOpMUPOBAHKE TIPEACTABICHUN O POJIM MATEMATHKHU B PA3BUTHH [IUBUIIN3ALUU U KYJIbTYPHI.

Paznen «BeposTHOCTh M CTAaTHCTUKA)» — 00sI3aTENIbHBI KOMIIOHEHT IIIKOJIBHOTO 00pa30BaHusl, YCUITMBAIONIMI €ro PUKIAJHOE U
MPAKTUYECKOE 3HAUCHUE. DTOT MaTepHal HEOOXOIUM, MPEXK]IE BCETO, 11 POPMUPOBAHUS Y YIAMUXCS PYHKIIMOHAIBHONH TPaMOTHOCTH ,
YMEHUI BOCIIPUHUMATD U KPUTUYECKU aHAITU3UPOBATh HH(OPMAIIHIO, TPECTABICHHYIO B Pa3IMYHBIX OpPMax, MOHUMATh BEPOSTHOCTHBIN

XapaKTep MHOTHX PEATbHBIX 3aBUCHMOCTEH, TIPOBOIUTH MPOCTEUIIINE BEPOSATHOCTHBIC pacueThl. M3yueHne 0CHOB KOMOMHATOPUKH TTO3BOJIUT

yUaluMcsi paccCMaTpUBaTh CIydau, OCYIIECTBISTH Mepedop U MoJCYET YKcia BAPUAHTOB, B TOM YHCIIE B MIPOCTEUININX MPUKIAHBIX 3a1a4aX.

[Tpu U3ydeHNM CTATUCTUKU U BEPOSATHOCTH PACIITUPSIFOTCS MPEACTABICHUS O COBPEMEHHOM KapTHHE MUPA U METOJIaX €ro UCCIICIOBAHUS,

dbopMupyeTCsl MOHUMaHUE POJIM CTATUCTHKHU KaK MCTOYHUKA COIIMATbHO 3HAYUMOM HH(OpMAIINK, U 3aKIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

Llens conepskanus pasuena «['eoMeTpus» — pa3BUTh Yy y4allUXCs MPOCTPAHCTBEHHOE BOOOPAKEHHE M JIOTHUECKOE MBIIIJICHUE MyTeM
CHUCTEeMAaTHYECKOTO HM3YYCHHUs CBOHCTB T€OMETPUYCCKUX (UTYp Ha TUIOCKOCTH M B TPOCTPAHCTBE M TPHUMEHEHHUS JTHUX CBOWCTB TIpH
pelIeHnH 3a7a4 BBIYUCIUTEIHHOTO U KOHCTPYKTUBHOTO Xapaktepa. CyliecTBeHHas: poJib IPU 3TOM OTBOJUTCS PA3BUTHIO T€OMETPUUYECKOM
uHaTynn. CodyeTaHWe HarJSITHOCTH CO CTPOTOCTHIO SIBISICTCS HEOTHEMIIEMOW YaCThI0 T€OMETPHUYCCKUX 3HAHWH. Martepuai, OTHOCSIIUNCS K
omokam «KoopauHaTel» U «BeKTOpbI», B 3HAYHTEIHLHOW CTENIEHU HECeT B ce0e MEKIIPEIMETHBIC 3HAHUS, KOTOPhIe HAXOAT MPUMCHECHHE,
Kak B Pa3IMYHBIX MaTeMaTHYECKUX JTUCIUILTAHAX, TaK u B CMEKHBIX



npeaMeTax. OcoOeHHOCThIO paszena «JIoruka ¥ MHOXECTBa» SBISICTCS TO, YTO MPEICTABICHHBIA B HEM MaTepHal MPEUMYIIECTBEHHO
M3Yy4aeTCs M MCIOJb3YeTCs B XOJA€ PACCMOTPEHHS Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHal HAlleieH Ha MaTeMaTHYECKOe
pa3BHUTHE ydanuxcs, GOPMUPOBAHKUE Y HUX YMEHHUS TOYHO, CKATO U SCHO M3JIaraTh MBICJIM B YCTHON M MUCbMEHHOM PEYH.

Pasnen «MaTteMaThka B MCTOPHYCCKOM pa3BUTHW» NpEIHAa3HA4YeH i (GOPMUPOBA- HUS MPEICTABICHUN O MaTeMaTWKE KaK 4YacTH
YEJIOBCUECKON KYJIbTYPBI, /Ui OOILIEro pa3BUTHs IIKOJHHHKOB, /Ui CO3/aHHs KYJIbTYPHO-UCTOPHUUYECKON cpenbl oOyueHus. Ha Hero He
BBIJICIISICTCS CICIUAIBHBIX YPOKOB, YCBOCHHME €ro HE KOHTPOJHMPYETCS, HO COJCpPXKAHHME 3TOr0 pasjieiia OPraHUuYHO MPUCYTCTBYET B
y4eOHOM TIPOIIeCCe KaK CBOETO POJa I'YMaHUTAPHbIH (OH MpH pacCMOTPEHHUH MPOOJIEMATHKH OCHOBHOTO COJCP)KAHHS MATeMaTHYeCKOro
o0Opa3oBaHwUsl.

LleHHOCTHBIE OPUEHTUPBI COJIEPKaHUS Y4eOHOIO IpeiMeTa

Maremaruueckoe oOpa3oBaHHE WUIpaeT BAXKHYIO pOJib, KaK B MPAKTUYECKOM, TaK U B JAyXOBHOW >Xu3HM obOmiectBa. [Ipaktudeckas
CTOPOHA MaTeMaTUYECKOTO 00pa30BaHUs CBA3aHA ¢ (OPMHUPOBAHUEM CIIOCOOOB JEATEIBHOCTH, TyXOBHAS — C MHTEIUICKTYaJbHBIM Pa3BUTHEM
qenoBeKa, pOPMUPOBAHUEM XapaKTepa U 00IIeH KyIbTYypHI.

[TpakTHyeckasi MOJIE3HOCTh MaTeMaTUKH OOYCIOBIIEHA TEM, YTO €€ MPEAMETOM SB- JISIOTCS (hyHAaMEHTalIbHbIE CTPYKTYPhI pPeagbHOTO
MHpa: MPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIC OTHOIICHUS — OT MPOCTEHIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, JI0
JOCTaTOYHO CJOXHBIX, HEOOXOAMMBIX JUIS Pa3BUTUS HAYYHBIX U TEXHOJNOTHYECKUX HIeH. be3 KOHKpeTHhIX MaTeMaTH4YecKUX 3HAHUN
3aTPyJHEHO MOHUMaHUE MIPUHIIMIIOB YCTPOMCTBA U MCIIOJIB30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPHUITHE U MHTEPIIPETAIINS Pa3HOOOpa3HOU
COLIMAJIbHOW, IKOHOMUYECKOW, MOMUTHYECKOH HH(popManuu, Manod(pQexkTuBHA MOBCETHEBHAS MpaKTHUECKas IesTelbHOCTh. Kaxkaomy
YeIIOBEKY B CBOCH XU3HU TPUXOJUTCS BBIMOIHATH JTOCTATOYHO CJIOKHBIC PAcUeThl, HaXOJIUTh B CIPABOYHHKAX HYKHBIC (OPMYIBI U
MPUMEHSTh WX, BIaJETh MPAKTUUECKUMH MPHEMaMU Te€OMETPHYECKUX M3MEPEHUH U MOCTPOCHUH, YyuTaTh MHPOPMAIIUIO, MPEACTABICHHYIO B
BHUY TaOJUII, AUArpaMM, rpauKoB, TOHUMATh BEPOSTHOCTHBIN XapakTep CIy4alHBIX COOBITHH, COCTABIIATh HECIOKHBIEC aJITOPUTMBI | JIp.

bes 6a30Boit MaTeMaTHYeCKOM MOATOTOBKH HEBO3MOXKHO CTaTh 0OPa30BaHHBIM CO-

BPEMEHHBIM YEJIOBEKOM. B IIKoJie MaTeMaTHKa CIY)KUT OMOPHBIM MPEAMETOM JJI U3YUYEHHsS] CMEXHBIX JAMCHMUIUIMH. B mocie mKkoabHOU
KU3HU pPEaTbHOM HEOOXOAMMOCThIO B HAIIM JHU SBJSIETCS HEMpEepbIBHOE 0O0pa3oBaHHe, 4YTO TpeOyeT TMOJIHOLIEHHONW 0a30BoM
00111e00pa3oBaTebHON MOATOTOBKH, B TOM YKCJIE U MaTeMaTtuueckon. Ml HakoHel, Bce O0JIbIIe CTIeHaIbHOCTEH, Iie HE0OXO0AMM BBICOKUI
YpPOBEHb 00pa30BaHMsI, CBSI3aHO C HEMOCPEACTBCHHBIM MPUMCHEHHEM MaTeMATHKH (IKOHOMHKaA, OW3HeC, (DMHAHCHI, (U3KMKa, XUMHUS, TEXHHKA,
uH(popMaTrka, OMOJIOTHS, TICUXOJOTUs U Ap.). Takum oOpa3om, pacHIMpseTcs Kpyr IIKOJIbHUKOB, AJS KOTOPHIX MaTeMaTHKa CTAaHOBHUTCS
3HAYUMBIM MIPEIMETOM.

JIJ1st KU3HM B COBPEMEHHOM OONIECTBE BAKHBIM SIBJISIETCS (POPMUPOBAHME MATEMATHYECKOTO CTUJISI MBILIUICHUS, MPOSIBISIONIETOCS B
OTpe/Ie]ICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce MaTeMaTuueckoi IesTeIbHOCTH B apceHall MPUEMOB U METOJIOB Y€-JIOBEUECKOTO MBIILICHUS
€CTECTBEHHBIM 00pa30M BKJIIOUYAIOTCS WHIYKIUS U JNEAYKIHs, 0000IEeHne M KOHKPETH3allNsl, aHAIN3 W CHUHTE3, KIIacCUPUKAIKSI U
cucremarusanusi, abcrtparupoBanue u aHajorus. OOBEKTHI MaTEMAaTHUECKHX YMO3aKIIOUEHHH U TIpaBWiIa UX KOHCTPYHPOBAHHS
BCKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHIA, BHIPAOATHIBAIOT YMEHUs (OPMYIUpPOBaTh, 0OOCHOBBIBATH U JOKA3bIBATH CYKACHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIICHHE. Benyiast poib TpUHAIICKUT MaTeMaTHKE B (HOPMUPOBAHUHU AJITOPUTMUUECKOTO MBIITUICHUS 1
BOCIIUTAaHUM YMEHUM JIEUCTBOBATH IO 33IaHHOMY aITOPUTMY M KOHCTPYHPOBATh HOBBIE. B X0/1e pemenns 3a1ay — OCHOBHOHM y4eOHOM
NESTETPHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOPYECKAsk U MPUKJIAAHAS CTOPOHBI MBITIUICHHS.



OOyueHue mareMaTHKE JaeT BO3MOXHOCTb Pa3BHBATh y YYaIMXCS TOYHYI, SKOHOMHYIO U MH(OPMATHBHYIO pedb, YMEHHE OTOMpPATh
HauboJee MOAXOAIINeE S3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHUE, IpauuecKre) CpeiCTRa.

MaremaTtnueckoe 0Opa3oBaHHE BHOCHUT CBOM BKJIaJ B (opMupoBaHue oOLIeH KyJIbTyphbl deraoBeka. HeoOXOoAMMBIM KOMIIOHEHTOM OOLIei
KYJIBTYPbl B COBPEMEHHOM TOJIKOBAaHUU SIBISETCS 00LIEe 3HAKOMCTBO C METOJaMH [O3HAHUS JIEHCTBUTENBHOCTH, IIPEJICTABICHUE O MIPEIMETE U
METO/Ie MaTEMATUKHU, €r0 OTJINYMS OT METOJJOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHNSI MaTeMAaTUKH U1l PeILeHUs
Hay4YHbIX U MPUKJIAJAHbIX 33]1a4.

N3yueHre MaTeMaTUKU CHOCOOCTBYET 3CTETHUECKOMY BOCIIUTAHMIO Y€JIOBEKAa, IOHUMAaHUIO KPAacOThl M M3SIIECTBA MAaTEMAaTHYECKUX
paccyxaeHui, BOCIIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHUIO UJIEH CUMMETPHUH.

Wcropuss pa3BuTHUs MaTeMaTUYECKOIO 3HAHMSI JAET BO3MOXKHOCTH IIOIOJHUThH 3allac MCTOPUKO-HAYYHBIX 3HAHUM IIKOJbHUKOB,
c(OpMHPOBATH Yy HUX MPEACTABICHUS O MaTeMaTUKe KaK 4acTU OOIIeYeI0BEYEeCKON KylIbTypbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKHMHU
BEXaMU BO3HUKHOBEHUS M Pa3BUTUS MATEMAaTU4ECKOW HAyKH, C UCTOPUEN BEIMKUX OTKPBITHM, UMEHaMU JIOAEH, TBOPUBIIUX HAYKY, JODKHO
BOMTH B MHTEJIEKTYaIbHBIM Oarax Kaxaoro KyJabTYpHOTO YellOBeKa.

2. CopepxaHue yueOHOTO MpeaMeTa

APUDOMETHUKA

Harypanbubie uncna. Harypanbublii psn. JlecstuuHas cuctema cuuciieHUs. ApupMETHYECKHE JCHCTBUS C HATYPaIbHBIMH YHCIIAMHU.
CaoiicTBa apuMeTHIECKUX TCHCTBUH.

CrernieHb ¢ HaTypaJibHbIM IIOKA3aTEJIEM.

YucaoBbie BBIPpAXXCHUA, 3HAYCHHUEC YHCIIOBOI'O BBIPAXKCHMUA. HOpS[I[OK ):[GI\/'ICTBI/II\/'I B YHCJIOBBIX BBIPAXCHUAX, MUCIIOJIB30BAHUC CKOOOK.
PelieHne TeKCTOBBIX 3aJga4 apI/I(I)MCTI/I‘—IeCKI/IMI/I cnocobamMu.

Jenutenu u kpatHele. CBOMCTBY M NMpHU3HAKU JeTUMOCTH. [IpocThie u coctaBHble uncia. Pa3nokeHne HaTypajdbHOTO YMCIa Ha MPOCTHIE
MHOKHTENH. J[eJIeHre C OCTaTKOM.

Hpobu. O6bIkHOBEHHBIE 1podu. OCHOBHOE CBOMCTBO apoOu. CpaBHEHUE OOBIKHOBEHHBIX Ipo0Oei. AprdmeTHueckue NeHCTBUS ¢ 0OBIKHOBEHHBIMHU
apobsmu. HaxoskieHne yacTy OT IeNIoro U 1esoro mo ero yactu.lecsatuunbie apodu. CpaBHEHHE AECSITHYHBIX JIPOOEH.
Apubmernueckre ACUCTBHS C JECATUYHBIMU JpoOsimMu. [IpencraBieHue necATUYHON ApoOU B BUJE OOBIKHOBEHHOH IpoOH U
OOBLIKHOBEHHOM B BHE JECITUIHOMN.

IIpoLeHThl; HaX0X/IE€HNE MPOLIEHTOB OT BEJIMYMHBI U BEIUYMHBI 110 €€ MpoueHTaM. OTHOIIEHUE; BBIPAKEHNE OTHOLIEHUS B MPOLEHTAX.
[Ipomnopiiyst; 0CHOBHOE CBOMCTBO MPOMOPIUH.

Pemenne TekcToBbIX 3a/1a4 apuMETHUECKUMH CIIOCOOaMH.

PaIIHOHaJIBHLIe yucaa. [lonoxuTeabHBIe U OTpULATCIIBHBIC YHCJia, MOAYJIb YHCJIA. MHOXecTBO LEJIBIX YHCEII. MHOXeCTBO panOHAJIBHBIX
YMCeJI, PalMOHAJIbHOC YHCJI0O KaK OTHOIICHHUE M /n , TIe M — IIeJIoe YHCJIo, a N — HaTypajJbHOE. CpaBHeHI/IC palluOHAJIBHBIX YHCCIIL.



Apudmerndeckue IUCTBUS C PallMOHATLHBIMU YrciamMu. CBOMCTBA apudMeTHUECKUX NeicTBU. CTENEHD C IEIBIM MTOKa3aTeIeM.

HelictBuTenbHbie uncna. KBagpaTHbiii KopeHb U3 uncia. KopeHb TpeThei cTeneHu.

—

/. n HCCOIX3M€pPIMOCTB CTOPOHBI U AWAaroHaJIxd KBajpara. HCCHTI/I‘IHBIG

[Tonsatue o0 mppanmoHasTbHOM uucie. MppannoHaaIbHOCTh YKciIa
IpUOIIMKEHNS UPPALMOHATIBHBIX YHUCEIL.

MHOXeCcTBO ,HGIZCTBHTCHBHBIX YHCECII, IPCACTAaBJICHUC ,HCIZCTBHTGJ'ILHBIX yucesa 0eCKOHEYHBIMH JCCATHYHBIMH I[pO6$IMI/I. CpaBHeHI/IC
I[GIZCTBPITCJ'II—:HBIX YUCCII.

Koopnunartnas npsmas. M300paxeHue yncen ToukaMu KOOPAUHATHON MPsIMOiA. UKCIIOBbIE TPOMEXKYTKHU.

W3mepenus, mpuOIMKEHHs, OICHKA. Pa3Mepbl 00BbEKTOM OKPYKAIOIIEro MUpa (OT 3JIEMEHTAPHBIX YacTUIl 10 BCelIeHHOM), TMTEIbHOCTh
MPOLIECCOB B OKPY’KalolieM MUpe. Boiienenre MHOKUTEISI—CTENCHH JIECATH B 3aITMCH YHCIIA.

HpI/I6HI/DKéHHOC 3HA4YCHHUEC BCIMYHUHBI, TOYHOCTH HpI/I6J'II/DKeHI/I$I. OprrHeHI/Ie HATYpPaJIbHBIX YUCCII U ACCATUIHBIX I[pO6CI>'I. HpI/IKI/II[Ka
" OLICHKA pE3yJIbTaTOB BBIYMCJICHUM.

AJI'EBPA

Anrebpanueckue BbIpaXKeHHsA. ByKBeHHbIE BBIpa)XK€HUS (BBIPAXKEHUS C MEpeMEHHBIMHU). UMCIIOBOE 3Hau€HUE OYKBEHHOI'O BBIPAKEHMS.
JlonycTuMble 3HaueHUsI nepeMeHHbIX. lloacTaHoBKa BbIpakeHHMH BMecTO NepeMeHHBIX. l[IpeoOpazoBaHue OYKBEHHBIX BBIPDAKEHUN Ha
OCHOBE CBOMCTB apu(pMeTHuecKuX JeicTBuil. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUH. ToxaecTBo.

Cremnenpb ¢ HATypaJIbHBIM IIOKa3aTCJIEM U e€ CBOICTBA. OZ[HO‘IJICHBI 1 MHOrowicHbl. CTeneHb MHOrOYJICHA. CJ'IO)KCHI/IC, BBIYMTAHUC,
YMHOXCHUC MHOT'OYJICHOB. CDOpMy.TILI COKpaH_IéHHOFO YMHOXCHUSA: KBAApPAT CYMMBbI U KBaJIpaT pa3HOCTH. (DOpMy.]'Ia Pa3HOCTH KBaJApaTOB.
Hpeo6pa30BaHHe LEJIOTr0 BBIPAKCHUA B MHOI'OYICH. PaznoxxeHre MHOTOWIECHOB Ha MHOXKHTEIHW. MHOrOYJIE€HHI C OZHOM HepeMeHHOﬁ.
KOpeHB MHOI'o4JICHaA. KBaZ[paTHBIﬁ TpéX‘IJ’IeH; Pa3I0KCHUC KBaApaTHOT'O



TpEXWICHA HA MHOXKUTEIIU.

Anrebpanyeckast Apodb. OCHOBHOE CBOWCTBO airedpamueckoi apoOu. CioxkeHue, BHIYUTAHHE, YMHOXKEHHE, JEJICHUE alre0panyecKux
npob6eii. CTerneHsb ¢ MeNbIM MOKa3aTeaeM U e€ CBOMCTBA.

PanmonanpHbIe BRIp@XKEHHS U UX peoOpa3oBaHus. Jloka3aTeabCTBO TOXKIECTB.

KBaznpatueie kopHu. CBoiicTBa apudMeTHUECKUX KBaJpaTHBIX KOPHEH M HMX NPUMEHEHHE K MPeoOpa3OBaHHUIO YHCIIOBBIX BBIPAXKEHUN U
BBIYUCIICHUSIM.

VYpaBHenus. YpaBHeHue ¢ oHoi nepeMeHHoN. Kopenb ypaBHeHMs. CBOMCTBA YMCIOBBIX PABEHCTB. PABHOCHIIBHOCTH YpaBHEHHUI.

Jluneiinoe ypaBHeHue. KBajapatHoe ypaBHeHHe: ¢GopMyina KOpHEW KBaapaTHOro ypaBHeHusi. Teopema Buera. Pemenue ypaBHeHHi,
CBOJAIIUXCS K JIMHEHHBIM U KBaApaTHbIM. [Ipumepsl pelienust ypaBHeHUN TpeTbeil u ueTBEPTON cteneHel. Pemenne 1poOHO-paliMOHaNbHbBIX
YPaBHEHUH.

VYpaBHEHHE ¢ JBYMS IEPEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMM, IPUMEPBI PELICHUS YPABHEHHM B LENBIX YUCIIAX.

Cucrema ypaBHeHI/Iﬁ C AByMA NICPECMCHHBIMU. PaBHocunbpHOCTE cucTteM. CUCTEMEI ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYyMs NICPEMCHHBIMU;
PCUICHUC HO,HCTaHOBKOﬁ H CIIOKCHHUCEM. HpI/IMepH PCUICHUA CUCTEM HEJIWHEHHBIX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU.

Pemenue TeKCTOBBIX 3a4a4 anre6panquKI/IM CIIOCOOOM.

JlexapToBbl KOOPAMHATHI Ha MIIOCKOCTU. ['paduueckas nHTEpnpeTaus ypaBHEeHuUs ¢ AByMsI IEpeMEHHbIMU. [ paduk TMHEHHOTO ypaBHEHUS
C JByMs NEPEMEHHBIMH; YIJIOBOM KOX(POUIMEHT Npsi- MOI; ycIoBHE MapajiebHOCTH NPsAMBIX. ['pa@uku mpocTedmmx HeTuHEeHHbIX
ypaBHEHHUM: apabouia, runepooa, OKpyKHOCTh. I'papuueckast HHTepHpeTalus CUCTEM YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

HepaBencrBa. UncnoBble HEpaBEHCTBA U WX CBOMCTBA. HepaBEeHCTBO C OAHOM MepeMeHHOW. PaBHOCHIBHOCTH HEpaBEHCTB. JIMHEHbIE
HEpaBEeHCTBa ¢ 0/1HOI nepemeHHoW. KBaipaTHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOM NMEPEMEHHOM.

OYHKIIU

Oynkuuu. [Ipumepsl 3aBucuMocTel; NpsMas IPONOPIUOHATBLHOCTh, 00paTHas MPOMOPLHMOHAIBHOCTh. 3aJlaHue 3aBUCHUMOCTEeN (opMmynamu;
BBIUMCIIEHHS 1O (hopMynaM. 3aBUCHUMOCTU MEXAy BeluuuHamu. [Ipumepsl rpadukoB 3aBUCMMOCTEH, OTpa)arolluX pealbHbIe MPOLECCHI.
Yucnossle ¢pynkuuu. [lonstue Qpynkunu, obrmacts npuMeHeHuss U obnacth 3HaueHus QyHkuuu. CriocoOwl 3amanusa pyHkuuu. ['paduk
¢ynkuuu. CoiicTBa pYHKLIUH, UX OTpaKEHUE Ha TpaduKe.

OyHKIMY, ONMHUCHIBAIOIIUE MPSAMYI0 U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX rpaduku u cBoicTBa. JIuHelHas QyHKius, eé
rpaduk u cBoiictBa. KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. CteneHHbIe GYHKINH C HATYPATbHBIMHU TTOKA3ATEISIMU 2



U 3, ux rpaduxu u cBoiictBa. ['paduxu QpyHKIIHiA

YucnoBele TOCIEN0BATENBHOCTH. [IOHATHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aaHue TOCIIEAOBATENIFHOCTH PEKYPPEHTHON (OpMYIIOi u
¢dopmynoit s-ro uineHa. Apudmerndeckas U reomerpuueckas npodeccun. GopMyisl I-ro yjaeHa apupMETHYECKOH M reoMeTpudecKoin
porpeccuii, CyMMbl IEPBBIX M-X WICHOB. M300paxkeHne 4eHOB apu(hMETHIECKON 1 TeOMETPUIECKON MPOrpeccuii TOUKaMHu KOOPIMHATHON
IUIOCKOCTU. JIMHENHBIH 1 3KCIIOHEHIUAIBHBIN pocT. CI0KHBIE IPOLEHTHI.

BEPOATHOCTDH U CTATUCTUKA

OnucarenpHas ctatucTuka. [IpencraBneHue NaHHBIX B Buie TaOmul, auarpamM, rpaguxos. CiyvaitHas u3MeHYHMBOCTb. CTaTHCTHUYECKHE
XapaKTepUCTUKN Habopa JaHHBIX: CperHee apudMeThndeckoe, Mearuana, Hanbopliee 1 HauMEHbIIIee 3HaueHus1, pazMax. [IpencraBnenue o
BbIOOPOYHOM HCCIIEIOBAaHHH.

Caydaiinple COOBITHSI W BEpOSTHOCTH. [loHATHE O Clay4alHOM ONBITE M CiydailHOM coObiTuu. Yacrora cirydailHOro coOBITHS.
CraTucTHYeCKUH TMOAXOJ K MOHSATHIO BEPOSTHOCTH. BEpoATHOCTH NMPOTUBONONOXKHBIX COOBITUH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXXHOCTB cOOBITHH. Kitaccuueckoe onpeeneHne BEpoITHOCTH.

KomOunatopuka. Pemmenne xoMOMHATOpHBIX 3amad mepebopom BapuanToB. KomOmHaTtopHOE mpaBmio ymHOXeHHs. [lepecTtaHoBku u
(dbakTopua.

I'EOMETPUA

Harnsnnas reomerpus. Harnmsaxele npencraBieHus O (uUIrypax Ha IUIOCKOCTH: NpsiMas, OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYTOJbHUK,
OKPYKHOCTb, Kpyr. UeTbIpEXyrolbHUK, NPSIMOYTOJIbBHUK, KBaapaT. TpeyrosbHUK, BUJbI TPEYroJbHUKOB. [IpaBUiIbHbIE MHOTOYTOJIbHUKHU.
B3auMHoe pacronokeHue IBYX MNPSMBIX, JIBYX OKPYXHOCTEeH, HpAMOM M OKpyKHOCTH. M300pakeHune reoMerpudyeckux (Guryp u Hx
KOH(UTypaiuii.

JnuHa orpeska, toMaHou. Ilepumerp MHOroyrosbHuka. EquHuiel n3mMepenus IinuHbl. M3MepeHne MIMHBL OTpe3Ka, IOCTPOCHUE OTPE3Ka
3aJITaHHOW JJIUHEIL.

Bune! yrios. I'pagycHas mepa yriia. M3MepeHue 1 NocTpOeHUE YIIIoB ¢ IOMOIIBIO TpaHCIIOpTHUpa. bruccekTpuca yria.



[MonsaTre miomamy (GUrypbl; eIMHUIBI U3MEpeHus Tomaau. [lnomans npsmoyronsHuka, kBajapara. [IpuOmmkéHHOe n3MepeHue IIIoaIn
¢buryp Ha kieruartoit Oymare. PaBHoBenukue ¢urypsl. Pazpezanue u coctaBieHre reOMETPHUECKUX QUryp.

Harnsiiaele npenctaBiieHust 0 IPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenunes, npusma, nupamuyjaa, map, chepa, KOHyC, HUIHHIP.
N3ob6pakenne npoctpancTBeHHBIX ¢Guryp. IIpumepsr cedenuii. Muororpannuku. [IpaBuibHble MHOTOrpaHHUKHU. [IpuMmepbr pa3BépTok
MHOI'OI'pPaHHHUKOB, IIMJIMHPA U KOHYca. M3roToBiIeHHEe MOJieneil IPOCTPaHCTBEHHBIX QUTYp.

[TonsiTue 06bEMa; eauHULIBI 00BEMA. OOBEM MPSAMOYTOIBHOTO MapaljieNienunesaa, Kyoa.
[Tousitue o paBeHcTBe Guryp. LlenTpanbHasi, oceBasi U 3epKajibHasi CUMMeTpHuu. M300pakeHre CUMMETPUYHBIX QUTYD.

I'eomerpuueckue Gurypsl. [Ipsaveie n yrisl. Touka, mpsiMast, TuIockocTh. OTpe3ok, ayd. YToi. Buas! yrios. BepTukanbHble U CMEXHBIE
yruisl. buccekrpuca yria.

[TapainensHble U nepecekarommecs npsamele. [lepnenaukyisapHsie npsmMsie. TeopeMmbl 0 NapaJuIeIbHOCTH U NEPHEHANKYIIPHOCTH MPSAMBIX.
[lepnennukynsp U HaKIOHHas K npsiMoil. CepeIMHHBIN NEPIEHANKYISP K OTPE3KY.

reOMeTpI/I‘IeCKOC MecTo Touek. CBolcTBa 6I/ICCGKTpI/ICLI yriia 1 CEpCANHHOIO NNCPIICHAUKYJIISIPpA K OTPE3KY.

TpeyronbHuk. Bricota, menuana, OuccekTpuca, CpedHssl JUHUS TpPEyrojbHUKA. PaBHOOEIpEHHbIE U PAaBHOCTOPOHHUE TPEYrOJbHUKH;
CBOWCTBA M NPHU3HAKU paBHOOEIPEHHOro TpeyroibHuKa. IIpu3Haku paBeHcTBa TpeyronbHUKOB. HepaBeHCTBO TpeyroibHHKa. COOTHOLIEHHS
MEXIy CTOPOHAaMH M yriamu TpeyronbHuka. CyMMa yIJIOB TpeyrosibHUKa. BHemrnue yribl TpeyronbHuka. Teopema Paneca. Ilogobue
TpeyrosibHUKOB. [Ipu3Haku momoOust TpeyronpHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TAaHT€HC, KOTAHI'€HC OCTPOro yria
IPSMOYTOJIBHOTO TpeyroiapHuKa U yrioB ot 0 mo 180°, * mpuBeneHne K ocTpoMy yriy. PemieHuwe mpsiMOYroibHBIX TPEYrOJIbHHKOB.
OCHOBHOE TPUrOHOMETPUUYECKOE TOXKIAECTBO. DOpMyIIbl, CBA3BIBAIOIIME CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC OIHOIO0 M TOTrO XE yIJa.
Pemenue TpeyroapHUKOB: TEOpEMa KOCHHYCOB U TEOpEMA CUHYCOB. 3aMeydaTelIbHbIE TOUKH TPEYTOJIbHUKA.

UYersipéxyronpHuk. [lapamienorpamM, ero cBoiictsa u npusHaku. [IpsMoyronbHUK, KBajgpaT, poM0, MX CBOWCTBA U Mpu3Haku. Tpamnenus,
CPEIHsIS JIMHUS TPAIICIIHH.

MHOFOerJ’IBHI/IK. BI)IHYKJ'II)IG MHOT'OYT'OJIbHUKH. CYMMa YIJIOB BBIITYKJIOI'O MHOT'OYT'OJIbHHUKA. HpaBI/IJ'H)HI)Ie MHOT'OYT'OJIbHUKH.

OxpyxHocth U Kpyr. [yra, xopna. Cekrop, cermeHT. LleHTpanbHBIi yroJ, BIMCAHHBIA yrojl; BEJIMYMHA BIMCAHHOrO yria. B3ammHoe
pacrojoXkeHUe MPSMOM U OKPYXKHOCTH, JBYX OKpyKHocTe. KacarenpHas M cekymass K OKPY)KHOCTH, MX CBOWMCTBa. BrmcaHHble u
OINMCAHHBIE MHOT'OYTOJIbHUKH. OKpy»XHOCTb, BIIMCAaHHAs B TPEYrOJbHUK, U OKPY>XHOCTb,



OMMMCaHHAas OKOJIO TPCYTrOJIbHUKA. Bnucannsie u onmcaHHbIe OKPYXHOCTH NPABUJIIBHOI'O MHOT'OYI'OJIbHUKA.

['eomerpuueckue nmpeobpasoBanust. [lonstue o paBencrse ¢uryp. [ToHsTHe 0 IBIKEHUN: OCeBasi U IEHTPAIbHAsE CHMMETPHH, MapajieIbHbIH
nepeHoc, noBopot. [lonsaTue o mogoOuu Guryp, roMOTETHH.

Pemrenne 3aaa4 Ha BbIYMCICHUEC, TOKAa3aTCIIbCTBO U ITOCTPOCHUC C UCITIOJIB30BAHUEM CBOMCTB HN3Y4YCHHBIX (bnryp

H3mepenue reomerpudeckux BenuduH. JimHa otpeska. PaccrosgHue OT TOYKM 10 NpsiMOM. PaccrosiHue Mexay napauielbHbBIMU
HPSMBIMH.

IIepumeTp MHOTOyTOJIbHUKA.
JlnuHa OKpy>KHOCTH, YUCIIO f1, JJIMHA IYTU OKPY>KHOCTH.
I'panycHas mepa yria, COOTBETCTBHE MEKY BEJIMYMHON LEHTPAJIBHOIO YIJIAa U JUIMHOW YT OKPYKHOCTH.

[Tonstne TtUIOmAAM TUIOCKUX ¢uryp. PaBHococraBieHHbie [IM paBHOBenukue ¢urypbl. [lnomans mnpsmoyroipHuka. [lmomamu
napajuieJiorpaMma, TpeyroibHuKa u Tpaneuud. [Inomanas maoroyronsuuka. [lnomane kpyra u miuomaap cekropa. COOTHOIIEHHE MEXTY
IUTOMIA/IIMU TTO0OHBIX Uryp.

Pemenne 3ala4 Ha BbIYUCIICHUC U JOKA3aTCJIbCTBO C UCITIOJIb30BAHUCM N3YUCHHBIX (1)OpMYJI.

Koopaunatel. YpaBHenue npsamon. Koopannatsl cepenunbl oTpe3ka. PopMylia pacCTOSHUSA MEXIAY ABYMs TOYKAMH IUIOCKOCTH,
YPaBHEHUE OKPY>KHOCTH.

Bexroprl. [lnnHa (Monynbs) BekTopa. PaBenctBo BekTopoB. Komnmueapnbsle BekTopbl. KoopauHaTel BekTOpa. YMHOXKEHHME BEKTOpa Ha
YHCII0, CyMMa BEKTOPOB, Pa3I0’KEHUE BEKTOPA MO IBYM HEKOJUIMHEAPHBIM BekTopaM. CKalsipHOE NPOU3BEIEHIE BEKTOPOB.

JIOI'NKA 1 MHOXECTBA TeopeTuko-MHOXECTBEHHbIE TOHITHSI. MHOXKECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHNE MHOKECTB I1€PEUNCICHUEM
3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAUEHUS YHCIOBBIX MHOXKECTB. [IycTO€ MHOXKECTBO M €ro 0003HauYEHUE.
[Ton- maOXecTBO. OOBbETMHEHHE U TIEPECEUECHNE MHOYKECTB.

Nnmroctpanus OTHOIIEHUH MEXy MHOKECTBAMHU € TIOMOIIIbIO IUarpaMm Dilnepa— BeHna.

OnemeHTsl  Jioruku. OnpeneneHue. AKCHOMBI A  TEOPEMBI. Hoxa3zarenbcTBO. Jl0Ka3aTenbCTBO OT MPOTUBHOIO.
Teopema, obpatHass nanHoi. Ilpumep u KOHTIIPUMED.

ITonsTue o PaBHOCHUIIBHOCTH, CJICJOBAHUH, y1'IOTp66J'IeHI/Ie JIOTUYCCKUX CBABOK € CJI MU ...TO, BT OM U T OJIBKO B T OM CJIy4ac, JIOTHYCCKHC
CBA3KH U , WUIIH.



MaremaTrika B UCTOPUYECKOM paszBuTuu. Mctopus QopmupoBaHus MOHATHS 4YHCIA: HATypajdbHBIE YHWCIA, APOOH, HEJOCTATOYHOCTH
paloHaIbHBIX YHUCEN ISl TeOMETPUUECKUX M3MEpEeHUl, nppaunoHaibHble uynciaa. CTapuHHbIE CUCTEMBbI 3anucu yucen. /[pobu B BaBuione,
Erunre, Pume. OTkppiTHE AecATHUYHBIX Apobeii. CtapuHHBIE cucTeMbl Mep. Jlecsatuunble apodu u merpudeckas cucrema mep. llosBieHue
OTpHULATENbHBIX Yucen U HyJd. JI. Marauu kuit. JI. Ditnep.

3apoxaeHue anreOpsl B Hempax apudmeruku. An-Xopesmu Poxnenue OykBeHHoW cumBosiuku. I1. @epma. @. Buer. P. [exapr. Ucropus
BOIIPOCA O HAXOXKAECHUU (OpMYN KOpHEN anreOpandeckux ypaBHEHMH, HEpa3pelIMMOCTh B paJMKanax ypaBHEHUil crene HHU, Ooibiel yeThipéx. H.
Tapranses, k. Kapgano, H.X. AGens, 3. [anya.

N300peTenue MeTo1a KOOPAMHAT, O3BOJISIOIETO EPEBOAUTH FEOMETPUUECKUE 00BEKTHI Ha s3bIK anredpsl. P. Jlexkapt u I1. @epma. [Tpumepst
Pa3IMYHBIX CUCTEM KOOPIMHAT Ha MJIOCKOCTH.

3anava Jleonapno [Muzanckoro (Gubonauun) o kponukax, gucia ®uboHaudn. 3a1a4ya 0 MIAXMaTHOU JJOCKE.
HcToku Teopun BEpOATHOCTEN: CTpaxoBoe Aeino, a3apTHelie urpsl. [1. ®epma u b. [Tackans. A. bepunymnu. A.H. Konmoropos

Ot 3emnemepusi k reomerpuu. [ludarop u ero mxona. danec. Apxumen. [loctpoenuss ¢ momompbio TUPKYIsS U JuHeku. [locTpoeHue
IPaBUIIBHBIX MHOTOYTOJNIBHUKOB. Tpucekius yria. KBagparyp» kpyra. Yasoenue kyba. Mcropus uncna 1. 3omoroe ceuenue. «Hauana» EBximma. JI.
Oiinep. H.U. Jlo6aueBckuii. Mctopust naroro nocrynata. Codusm, napagaokchl.

Pe3epB Bpemenun
BblﬂyCKHMK Hay4yuntcda B 5-6 knaccax (Fl,.ﬂﬂ ncnosfnb3o0BaHNUA B I'IOBCGAHGBHOI?I XXMU3HN N obecnevyeHnsi BO3MOXHOCTU

ycnewHoro npoaosnkeHuns 06pa3OBaHVIS| Ha 6a3oBOM ypOBHe)

1
L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHE MNOHATHAMHU: MHOKCCTBO, 3JICMCHT MHOKCCTBA, TIOAMHOKECTBO, IIPUHAIICIKHOCTD,
® 3aJ1aBaThb MHOKCCTBA MEPCUUCIICHUECM UX DJICMCHTOB,
® HaxXOoIUTb IIEPECCCUCHUC, O6’L€I[I/IHCHI/IG, INOAMHOKCCTBO B HpOCTCﬁH.IPIX CUTyalluiX.

B noBceqHeBHOM KM3HH U IIPpH U3YYCHUH NPYIrUX NIPEAMETOB:

® DPACIIO3HABATH JIOTUYCCKHU HCKOPPCKTHBIC BHICKA3bIBAHU .

Yucaa

e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSIMM: HATypalbHOE YMCIIO, LEI0€ YUCIO0, OOBIKHOBEHHAs Apo0b, AecATUYHAs Ipo0b, CMEIIaHHOE

YHrCJI0, pallMOHAJIbHOC YHCJIO,

® HCIOJIb30BaTh CBOMCTBA YMCEN U MPABHIIA ICVUCTBHI C pallMOHAIbHBIMHU YACIIAMH TIPU BBITTOJIHEHUH BHIYUCIICHUN;
® HCIOJIb30BAaTh MPU3HAKH JCIIMMOCTH Ha 2, 5, 3,9, 10 mpu BBITOTHEHNWH BBIYUCICHUN U PEIIEHUH HECIIOKHBIX 3a/1a4;




® BBINOJIHATH OKPYIVIEHHE PallMOHATIbHBIX YMCENl B COOTBETCTBUU C IIPAaBUJIAMY;

® CpaBHMBATh PAllMOHAJIbHBIC YHCIIA.
B noBcegHeBHOI KM3HM ¥ IPU U3YYEeHHUH JIPYIHX MPeIMeTOB:

® OLIEHUBATh PE3y/IbTAThl BEIYUCICHUH NP PEILICHUH IPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YMCET B PEATIbHBIX CUTYAIUX;

® COCTaBIISITh YUCIIOBBIC BBIPAKEHHSI TP PEILICHUH MTPAKTHYECKHUX 3334 U 33724 U3 APYIUX y4eOHBIX MPEAMETOB.
CraTucTHKa M TeopHusi BePOSITHOCTEH

e [IpencraBisaTh 1aHHBIE B BUJIE TAOIHL], JUarpamm,

e 4yuTaTh HHGOPMALIMIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, 1UarPAMMBI.
TexcroBble 3axaun

e PemaTh HECIOXKHBIE CIOXKETHBIC 33]a4i Pa3HBIX THIIOB HA BCE apu(MeTHIecKne NeHCTBHS;

® CTPOUTH MOJIENb YCIIOBUS 3a/1auM (B BUJIE TaOJIUIbl, CXEMbI, PUCYHKA), B KOTOPOH JaHbl 3HAUEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYUH,
C LIeJIbIO TTOMCKA PEILeHUs 3a/1auH;

® OCYUIECTBIATH CIIOCOO MOMCKA PELICHMs 3a/laud, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCIOBHSI K TPEOOBaHMIO MM OT TpeOOBaHUS K
YCJIOBHIO;

® COCTaBJIATH IJIaH PELLEHUs 3a/1auH;

® BBIJEIATH 3TAIbl PEIICHUS 33/1a4H;

® UHTEPIPETUPOBATH BBIYMCIUTEIbHBIE PE3YIbTATHI B 3ajjaue, UCCIIE0BATh MOIYYEHHOE PELICHUE 3a1a4H;

e 3HaTh pa3IMyKMe CKOpOCTel 00bEKTa B CTOSIUEH BOJE, IPOTUB TEUYEHUS U [0 TEUEHUIO PEKH;

e pelaTh 33Ja4d Ha HAXOXKJEHUE YaCTH YMCIIa U YHCa 110 €ro YacTH,

e peliaTh 3aJaud Pa3HBIX TUMOB (Ha pabOTy, Ha MOKYIKH, HA JBWKCHHE), CBA3BIBAIONIMX TPU BEIUYUHBL, BBIICISATH OTH BEJIHYUHBI U
OTHOILIEHHS MEX1Y HUMH;

® HaXOJUTh MPOLEHT OT YKCJA, YUCIO MO MPOLEHTY OT HEro, HaxoJIWUTh NPOLEHTHOE OTHOIIEHHWE ABYX YHUCEN, HAaXOIUTh MPOLEHTHOE
CHM)KEHHE WM NTPOLIEHTHOE MOBBIILIEHUE BEIINYUHBL;

® pelaTh HECIOKHBIE JIOTUYECKHE 3a/1a4l METOJOM PACCYKIECHUH.
B noBcenHeBHOM JKU3HHM U NIPH U3YyYCHUH JPYTHX NPEAMETOB:

® BBIIBUTATh THIIOTE3bI O BO3MOXKHBIX MPEICTbHBIX 3HAUCHHUSIX UCKOMBIX BEJIMYHH B 3a/1aue (1e1aTh MPUKUJIKY)
Harasignasi reomerpust
I'eomeTpuyeckue purypsl

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSMH: (pUrypa, TOUka, OTPE30K, IpsimMasi, J1yd, JJOMaHas, yroj, MHOTOYIOJbHUK, TPEYTrOJIbHUK U
YeThIPEXYTOJIbHUK, MPSIMOYTOJIbHUK U KBAApaT, OKPYKHOCTh U KPYT, IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo, map. M3o0paxare nzydaemble (purypol
oT pyKH u c MTOMOUIbIO JTUHENKU u LHUPKYJIS.



B noBceHeBHOI1 ;KM3HU M IIPU U3YyYE€HHUH IPYTUX NPEeIMETOB:

e periath MPAKTHYCCKUE 33/1a4K ¢ IPUMEHEHHUEM MPOCTEHIIINX CBOMCTB QUTyp.
N3mepennsi u BbIYHCIEHHS

® BBINOJHATH U3MEPECHUE JITHH, PACCTOSHU, BEJIMYMH YIJIOB, C TOMOIIBI0 HHCTPYMEHTOB JIJIsl K3MEPEHHIA JJTUH U YIJIOB,

® BBIYHCIATH IJIONIAU MPSIMOYTOJILHUKOB.
B noBce1HeBHO# *KM3HU ¥ TPH U3YyYEHUHU IPYTUX MPeIMETOB:

® BBIYHCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUSX, TUIOIIAAN PSIMOYTOJIbHUKOB,;

® BBIMOJHATH MPOCTCHIIIKE TOCTPOCHHSI U U3MEPEHUS Ha MECTHOCTH, HEOOXOIMMBIC B PEaIbHOM JKU3HU.
Hcropusi MaTeMaTHKH

® OIMCBIBATh OT/ICIbHBIC BBIIAIOIIMECS PE3Y/IbTAThI, IIOJTYUYCHHBIC B XO/IC Pa3BUTHS MATEMATHKH KaK HayKH;

® 3HATh IPUMEPHI MATEMATHUYECKUX OTKPBHITUI M UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOM UCTOPHEH.
BbINnyCKHUK NONYyYUT BO3MOXHOCTb HayuUTbCs B 5-6 kKnaccax (Ana o6ecnevyeHnss BO3MOXHOCTU YCNELHOro NpoAoSHKeHUs
o6pa3oBaHuA Ha 6a30BOM U yrnyo6y1eHHOM YPOBHSAX)
DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

o Onepuposamv® nOMAMUAMU: MHONICECBO, XAPAKMEPUCTUKY MHOMICECBA, SIeMEHM MHONICECMEd, Nycmoe, KOHeuHoe u GecKoHeuHoe
MHOIHCECTNBO, NOOMHOICECMBO, NPUHAOTEHCHOCHID,

®  onpeodensims NPUHAOLEHCHOCHb INEMEHMA MHONCECMBY, 00bEeOUHEHUIO U NePeceueHtt0 MHONCECMS; 3a0a8amb MHOICECMBO ¢ NOMOUbIO
nepeyuUcieHus: INEMEHMO8, CI08ECHO20 ONUCAHUS.
B noBceaHeBHO# :KM3HU ¥ TPH U3YyYEeHUH IPYTUX MPeIMETOB:

®  PACNO3HABAMDb JIOCUYECKU HEKOPPEKMHbIE GbLCKA3bIGAHUS,

® Ccmpoums YenouKku yMo3akaIOUeHUll Ha 0CHOBE UCHOIb3068AHUsL NPAGUIL TOSUKU.
Yucna

e Onepuposamev NOHAMUAMU: HAMYPATLHOE HYUCLO, MHOHNCECMBO HAMYPATbHLIX YUCel, Yeloe HUCLO, MHOHNCeCMmB80 Yenblx uHucel,
00bIKHOGEHHAsL OpOOb, OecAmuuHas OpoOb, CMEWAHHOe YUCILO, DAYUOHALLHOE HYUCILO, MHONCECMBO DAYUOHANbHLIX YUCE], 2eoOMempuUyecKas
unmepnpemayus HamypaibHulX, Yeavlx, PAYUOHATbHbIX,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINOIHAMDb GbIYUCAEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOE PAYUOHANbHBIX BbIYUCTICHUL, 0O0CHOBLLEAMb AICOPUMMbL GbINOIHEHUS.
oetcmeuil,

®  ucnoavzosamsv npuzHaxu oerumocmu Ha 2, 4, 8,5, 3, 6, 9, 10, 11, cymmsr u npouzsedenus wucen npu 8binOIHEHUU GLIYUCTICHUL U PeUleHUU
3a0a4, 060CHO8b18AMb NPUSHAKY OeTUMOCTIU,

®  BLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCE] C 3A0AHHOU MOYHOCMbIO,




®  YNoOpsA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE 0DLIKHOBEHHBIX U 0eCAMUUHbIX Opodell,
o naxooumv HO/ u HOK yucen u ucnonv308amso ux npu peuienuu 3a0d, .
®  onepuposeamv NOHAMUEM MOOYIb YUCIA, 2e0MEMPUIEeCKdsl UHMePNpemayus MOOYJIs YUCIA.
B noBceaHeBHOI :KM3HU ¥ TPH U3YyYEHUH IPYTUX MPeIMETOB:
®  NpUMEHIMb NPAGUILA NPUOTUINCEHHBIX BbIYUCIEHUL NPU PeUeHUY NPAKMUYEeCKUX 3a0ay U peueHuy 3a0ay 0pyeux y4eOHblx npeomemos;
®  BLINOIHAMb CPABHEHUE PEe3YIbIMANOE 8bIYUCLEHUL NPU PeUeHUU NPAKMUYECKUX 3a0a4, 8 MOM YUCTe NPUOTIUNCEHHBIX GbIYUCTCHULL,
®  COCMABIAMb HUCIOBblE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NPU peueHuy NpaKmuyeckux 3a0ay u 3a0ad u3 Opyeux y4yeOHvlX
npeomemos.
YpaBHeHHsI 1 HEPABEHCTBA
e Onepuposamv HNOHAMUAMU: PABEHCMB0, HUCIOB0€ DABCHCMEO, YVPABHEHUe, KOpeHb YPAGHEeHUs, peuleHue YPAGHEeHUs, HUCL080€
HepaseHCcmao.
CTaTuCTHKA U TeOpHsi BEPOSITHOCTEH
e Onepuposams NOHAMUAMU. CINONOYAMbLE U KPY208ble OUASPAMMbL, MAOIUYbL OGHHBIX, CpeOHee apudmemuiecKoe,
®  u3gIEKAmMb, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASDAMMAX;
® cocmaeiame madaUYbl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHUBIX.
B noBceaHeBHO KU3HHU U MPHU U3YyYEeHUH PYTUX MPeAMETOB:
®  u3BIEKAMb, UHMEPNPEMUPO8AmMs U NPeodPa308bleams UHGOPMAYUIo, NPeOCMABIEHHYI0 8 MAbIUYAX U HA OUASDAMMAX, OMPANCAIOULYIO
CBOLCMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U S6LEHUIL.
TexcToBBIE 3a0aYH
e Pewamb npocmoie u CLONCHbIE 3A0AYU PASHBIX MUNOG, A MAKHCE 3A0aYU NOBLIUEHHOU MPYOHOCIU,
UCNOIb306AMb PA3HblEe KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay 05 NOCMPOEHUss NOUCKOBOU CXeMbl U peueHuUs: 3a0ad;
3HAMb U NPUMeHsIMb 06a cnocoba noucka pewenus 3adaq (om mpebosaHusL K YCI08UIO U OM YCL08USL K MPebO8aAHUIO);
MOOenUpo8ams paccyHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,
8b10€IAAMb IMANBL PEUeHUs 3A0a4U U COOePHCAHUe KAHCO020 IMand,
UHMEPNPEemupo8ams GblYUCIUMENbHBLE PE3YIbMAMbL 8 3a0aye, UCCIe008aMb NOYYeHHOe peuleHue 3a0ayu;
®  AQHATU3UPOBAMDL BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACHOLONCEHUS 08YX 00BEKMOB U U3SMEHEeHUe UX XAPAKMEPUCTNUK NPU COBMECTHOM

osudiceHulU (CKOpOCI’}’Zb, 6pemA, paccmo;mue) npu peuenuu 3a0a4 Ha O6udceHue deyx 00beKmo8 Kaxk 6 OaHOM, maxKk u 6 npomueonol0AHCHbIX
HCll’lpClB]leHuﬂX;

L4 UCCe008amb 8CEE03MOINCHbBIE cumyauyuu npu peueruu 3a0ay4 Ha 08UMICEHUEe NO PpEeKe, pacecmampueantb pa3Hble cucmemsvl onmcuema,
L4 peuianmos pa3H006pa3Hbze 3a0auu «Ha yacmuy,

L4 peutams U 0bocHO8bIBAMb CBOE peuienue 3a0ay (Gblaeﬂﬂmb mamemamudecKyro OCHOGy) HA HAXOMCOEHUe 4acmu YUucia U Yucia no e2o
uacmu Ha OCHO6€ KOHKPEMHO2O Cmblcaa ()p06u;



®  0co3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HBIX MUNOS, CEA3bI8AIOWUX MPU eeaudunsl (Ha pabomy, Ha NOKYNKU, HA O8UdICEHUE);
8bl0eNIAMb IMU BETUYUHBL U OMHOUWEHUS MeHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMpyupoeams coOCmeeHHble 3a0auu YKA3aHHbIX
Munoa.
B noBceHeBHOI KU3HM U NPH U3YyYeHUH IPYTUX NPeAMETOB:

®  gblOeNAMb NPU PeUeHUY 3a0ay XapaKmepucmuKku paccMampusaemoll 8 3adave cumyayuu, omiudnvle om peaivbhvix (me, om KOmopwix
abcmpazuposanucy), KOHCMpYupo8ans HO8ble CUMYAYUU C YYenoM dMUX Xapakmepucmuk, 8 YaCmHoCmu, npu pewenuy 3a0a4 Ha KOHYeHmpayuu,
VUUMbI86aMb NIOMHOCMb GeUeCmad;

® pewamsb U KOHCHPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUS. PEealbHbIX CUmyayuu, 68 KOMOpbiX He mpebdyemcs MmMOoUHbll
BLIYUCTUMENBHBIU PE3VTbman,

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3HbLE CUCTNEMbL OMcYemd.
Harasignasi reomerpust
I'eomeTpuyeckue purypnbl

o /I361€KAMb, UHMEPNPEMUPOBAMDb U NPE0OPA308bIE8AMb UHGOPMAYUIO O 2eOMEMPULECKUX PUSYPax, NPeOCMABIEeHHYIO HA YePMeNHCax,

®  uz00Opascamv uzyuaemvie hucypvl Om pyKu U ¢ NOMOUBIO KOMNLIOMEPHBIX UHCHPYMEHMOS.
H3mepeHusi u BoIYMCIEHUS

®  GLINOIHAMb UBMEPEHUE ONUH, PACCMOAHUL, 8ETUYUH Y2108, C NOMOWbIO UHCIMPYMEHMOE8 Ol USMEpeHUli OUH U Y2los,

®  BLIYUCTAMb NIOWAOU NPAMOY20IbHUKOS, KBAOPAmMos, 00beMbl NPAMOY20IbHbIX NAPALIelenunedos, Kybos.
B noBceHeBHOI KU3HM U NPH U3YyYeHUH APYTUX MPeAMETOB:

®  BLIYUCTAMb PACCMOAHUA HA MECIHOCIMU 8 CIAHOAPMHBIX CUMYAYUSAX, NIOWAOU Y4ACMKO8 NPAMOY20bHOU OpMbl, 00bEMbL KOMHAM,

®  GLINONHAMb NpOCMeluue NOCMPOEHUs HA MECMHOCMU, HEODX0OUMbLE 8 PEANbHOU HCUHU,

®  OyeHUBaMb PA3MEPHI PEANbHbIX 00BLEKMO8 OKPYHCAIOULe20 MUDA.
HcTopusi MaTeMaTUKHU

o Xapaxmepuzoeams 6K1A0 GbIOAIOWUXCA MATNEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX obacmell.

BbIinycKHUK HayuuTcs B 7-9 Knaccax (Ana Mcnosib3oBaHUsi B NOBCEAHEBHOM XXU3HU U o6ecnevyeHnsi BO3MOXHOCTM yCNeLHOro
npoaomkeHusa obpasoBaHus Ha 6a30BOM YpPOBHe)
JIeMEHThI TECOPHU MHOYKECTB U MaTeMATHYeCKOI JJOTHKH

L OHepI/IpOBaTB Ha 0a30BOM ypOBHe3 NOHATUAMU: MHOXKECTBO, 3JIEMCHT MHOXKECTBA, IIOAMHOXKECTBO, ITPUHAJICKHOCTD,

o 3a1aBaTb MHOXKECTBA MCPCUUCIICHUEM UX D3JICMCHTOB,

® HaxOJWThH MepeceueHue, oO0beIUHEHNE, TTOJIMHOKECTBO B MMPOCTEHIIINX CUTYAITUsX,

3 ~ o o
3,HGCI) " fajie€ — pacClio3HaBaTb KOHKPETHBIC TPUMEPBI 06IIII/IX TMOHATHU IO XaPAKTCPHBIM IMPHU3HAKAM, BBIIIOJHATL ACUCTBHUA B COOTBETCTBUU C ONIPEACICHUCM U TPOCTCULLIUMU
CBOICTBaMH HOHHTHﬁ, KOHKPETHU3HUPOBATh IPpUMEpaMU 06HII/I€ IIOHATHUS.



e OIepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU. ONpPEICICHUE, aKCHOMa, TEOpeMa, 10Ka3aTeNbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPIKICHUS CBOMX BbICKa3bIBAHUM.
B noBceaHeBHOM KU3HHM U NIPH U3YyYEHUH IPYTHX PEAMETOB:

®  UCMOJb30BATh I'paMUECcKOe MPEJCTABICHHE MHOMKECTB JUIsl ONMCAHUS PEANbHBIX MPOLECCOB M SBJICHHUM, IPU PELIEHUH 3ajad APYrux
y4€OHBIX IIPEIMETOB.
Yucaa

e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH: HATYPaJIbHOE YHCIIO, LIEI0E YHCI0, OOBIKHOBEHHAs APOOb, JeCATUYHAs IPOOb, CMEIIaHHas
Ipo0b, parMOHAIEHOE YHCII0, apH(PMETHIECKUN KBaAPAaTHBII KOPEHb;

®  HCIOJIB30BAaTh CBOMCTBA YHCEN U ITPaBWJIA JCUCTBUI IIPU BBIITOJIHEHUHN BBIUYUCIICHUH;
KCII0JIb30BATh MPU3HAKHU ACIIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIITOIHEHUH BBIUYMCICHUN U PEIICHUH HECIIOXKHBIX 3a]1a4;
BBITIOJIHATH OKPYIJIEHHE PAllMOHAIIBHBIX YHCET B COOTBETCTBUHU C IPAaBUIIAMU;
OLICHMBATh 3HAYEHUE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOIO LIEJIOTr0 YHUCIa;
pacrno3HaBaTh palMOHAJIbHBIE U UPPALMOHATIbHBIE YNCIIA,

e  CpaBHUBATh YHCIIA.
B noBcegHeBHOM JKU3HM U NPH U3Yy4YEeHUH APYTUX NPeAMETOB:

®  OLEHUBATh PE3y/IbTATHI BRIYUCICHUN IPU PEILICHUN IPAKTUUECKUX 3ajay;

®  BBIIOJIHATH CPABHEHHE YKCEIl B PEATbHBIX CUTYaIIUIX;

®  COCTaBJIATH YHUCJIOBBIE BBIPAXKEHUS MPH PEIICHUH NMTPAKTUUECKUX 3ajay U 33Ja4 U3 APYrux y4eOHBIX MPEIMETOB.
ToxnecrBeHHBIC TPe0Opa3oBaHUA

e  BrinosHATH HECNOXKHBIE MPeoOpa30BaHUS JUIsl BBIUMCICHMS] 3HAYEHHM YMCIOBBIX BBIPAXEHHH, COAEpXkalllUX CTENeHH C HaTypalbHbIM
MIOKa3aTeseM, CTENIEHH C LEIbIM OTPULATENIbHBIM [10Ka3aTeleM,

®  BBINOJIHATH HECJIOXKHBIE IPEOOPA30BAHUS LENbIX BBIPAXKEHUI: pacKphIBaTh CKOOKH, IPUBOJUTH NMOJA0OHBIE CllaraeMble;

®  HCNONB30BaTh (POPMYNIBI COKPAIlEHHOTO YMHOXKE€HHs (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTb KBAJApPATOB) JUIsl YIPOILIECHHUS
BBIYMCIICHUM 3HAaYEHUH BBIPAKEHUH;

®  BBINOJIHATH HECJIOXKHbBIE IPE0Opa30BaHus APOOHO-TMHENHBIX BBIPAXKEHUN U BBIPAXKEHUH ¢ KBaJIpaTHHIMU KOPHSMHU.
B noBcenHeBHOM KU3HHM U NIPH U3YyYCHUH JPYTHX NPEAMETOB:

e  [IOHMMAaTh CMBICJI 3alMCH YUCJIa B CTAHIAPTHOM BHUJIE;

e onepupoBaTh Ha 0A30BOM YpOBHE MOHSATHUEM «CTaHAAPTHAS 3aMUCh YHUCTIa.
YpaBHeHHs U HEPABEHCTBA

e  OmnepupoBaTh Ha 0a30BOM YpPOBHE HMOHSATHSIMH. PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHHs, pEIICHHE YpaBHEHUS,
YKCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;

®  IPOBEPATH CIPABENTIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;



e  pemlarh JMHEMHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K JIMHEHHBIM;
®  pemaTh CUCTEMBI HECIIOKHBIX JINHEHHBIX YPABHEHUH, HEPAaBEHCTB;
®  [IPOBEPATH, SBJIAETCS JIM JaHHOE YUCIIO PEIICHUEM ypaBHEHUs (HEPABEHCTBA);
e  pelaTh KBaJpaTHbIE YpaBHEHUs O (HopMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;
e  y300pakaTh peIIEHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMON.
B noBcexHeBHOM JKU3HM U NIPH U3YyYEeHUH APYTUX NPeAMETOB:
®  COCTaBJIATh U pelllaTh JUHEHHbIC YPAaBHEHUS IPU PEIICHUH 33/1a4, BOZHUKAIOIIMX B IPYTUX YU4EOHBIX IIPEeIMETax.
DOYyHKIUA
e HaxoauTe 3HaueHue QyHKIUM 110 3aJaHHOMY 3HAYEHUIO apIyMEHTa;
®  HAaXOJAWUTh 3HAUEHHE apryMEeHTa I10 3alaHHOMY 3HAYECHUIO (DYHKLIUU B HECTIOKHBIX CUTYalMsIX;
®  OIpEeleNITh MOJ0XKEHUE TOUKH 110 €€ KOOPAWHATaM, KOOPIMHAThI TOUKH I10 €€ MOJIOKEHNIO Ha KOOPJAMHATHOM TIOCKOCTH;
e 10 rpaduky HaxoAUTh 00JACTh ONpEAETICHMS, MHOXKECTBO 3HAYCHWM, HYIM (YHKIMH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH
BO3pACTaHMs U yObIBaHUS, HauOOJIblIIee U HaMMEHbIIIee 3HAaUeHUs (PYHKIUH;
CTPOUTH rpauK JMHEUHON QYHKIINH;
HPOBEPSATH, SIBISICTCS JIM JaHHBII rpaduk rpadukoM 3a1aHHON QYHKUIUH (JIMHEHHOW, KBaJAPATHYHOM, 0OPAaTHOM PONOPLIUOHATEHOCTH);
OIpeIeNIATh NPUOIMKEHHBIE 3HAUEHUSI KOOPIUHAT TOUKH I1epeceveHus rpapukoB QyHKIIHIA;
OIIepUpOBaTH Ha 6a30BOM YpOBHE MOHATUSAMU: IIOCIIEA0BATEIbHOCTh, apu(pMeTHUECKas IpOorpeccus, FeOMeTpudecKas Iporpeccus;
e  pelaTh 33Jja4d Ha IPOIPECCUU, B KOTOPBIX OTBET MOKET OBITh MOIY4€H HENOCPEACTBEHHBIM MOACYETOM 0e3 NpUMeHeHUs (HopMyI.
B noBcegHeBHOI KM3HU U NIPH U3Y4YeHUH JAPYTUX NPeIMeTOB:
®  1CIOJIBb30BaTh I'paMKHU PEATbHBIX MPOLIECCOB U 3aBHUCUMOCTEH Ui ONpeAeNeHusl UX CBOMCTB (HauOOJbIIME M HaUMEHBIINE 3HAYCHMUS,
MIPOMEXYTKH BO3pACTaHMs U YObIBaHUS, 00JIACTH MOJOKUTENbHBIX U OTPULIATENbHBIX 3HAUYEHUH U T.11.);
®  CIOJIb30BaTh CBOMCTBA JIMHEWHON QYHKINHU U ee rpauK IpU peleHuy 3a7a4d U3 JpYTux y4eOHbIX MIPEeIMETOB.
CraTncTHKa M TeOpHs BEPOSITHOCTEH
e lmerb mpeacTaBiIeHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIIy4aifHOTO cOObITHS, KOMOMHATOPHBIX 337a4ax;
pemaTh npocTeiine KOMOMHATOPHBIE 3314l METOJIOM IPSMOTO U OPTaHU30BAHHOTO Nepedopa;
MIPEJCTaBIATh JaHHbIE B BUJIE TAaOJUIl, JUarpaMm, rpauKoB;
YUTaTh WH(OPMALINIO, TPEJICTABICHHYIO B BUJIE TaOIHUIIbI, AUAarpaMMbl, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSITHOCTh COOBITUS B IPOCTEUILINX CAydasiX;
®  UMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceaHeBHOM KU3HM U NPH U3YyYEeHUM APYTUX NPeAMETOB:
e  OIIEHMBATh KOJMYECTBO BO3MOXKHBIX BapUAHTOB METO/I0M Iepedopa;



®  UMETb MPECTABICHUE O POJIM MPAKTHYECKH TOCTOBEPHBIX U MAIOBEPOATHBIX COOBITHIA;

®  CpaBHMBAaTb OCHOBHbBIE CTaTHCTUYECKUE XAPAKTEPUCTHKH, IOJYUEHHBIE B MPOLIECCE PEILIECHUS MPUKIAAHON 3aJ1auM, U3yYEHUS! PEAILHOTO
SIBJICHUS;

®  OLIEHMBATh BEPOSATHOCTb PEAJLHBIX COOBITUN U SIBIEHUM B HECIIOMXKHBIX CUTYalIUsIX.
TekcToBbBIE 3a1a4YH

e Pemarps HeCI0XKHBIE CIOKETHBIC 3a/1a4M PA3HBIX THIIOB Ha BCE apu(pMETUYECKHE ACHCTBUS;

® CTPOMUTH MOJENIb YCIOBUS 3afaud (B BUAE TaOJMIIbl, CXEMbl, PUCYHKa WJIM YpaBHEHMs), B KOTOPOH JaHbl 3HA4YEHUS [BYX M3 Tpex
B3aMMOCBSI3aHHbBIX BEJIMUYMH, C LIEJIbIO TOMCKA PEILICHUS 3a/1a4H;

®  OCYIIECTBIISITH CIOCOO MOMCKA pelIeHHs 3a7add, B KOTOPOM PacCyXJIEHHE CTPOUTCS OT YCJIOBHUS K TPeOOBAHUIO MIM OT TpeOOBaHUS K
YCIIOBHIO;

®  COCTaBJIATH ILJIaH PELICHUS 3a/1a4H;
BBIJICJIATH 3TAIlbl PELICHUS 33/]1auu,
MHTEPIPETUPOBATh BEIUUCIUTENBHBIE PE3YIbTAaThl B 3a/1a4€, HCCIIEI0BaTh M10JIyYEHHOE pEeIlIeHUE 3a/1auH;
3HATh pa3IMyuue CKOPOCTeH 00BEKTA B CTOSUEH BOJIE, IPOTUB TEUEHHUS U 110 TEUCHUIO PEKH;
pelaTh 3a/lauy Ha HaXOXKJIEHUE YacTH YMCIla ¥ Yuclia 110 ero 4acTy,

e pelaTh 3aJa4d Pa3HBIX THIIOB (HA pabOTy, HA MOKYIKH, HAa JBMKCHUE), CBS3BIBAIOIIMX TPU BEIMYUHBI, BBIICIATH 3TH BEIWYHMHBI U
OTHOIIECHUS MEX1Y HUMU;

®  HAXOJUTh IPOLEHT OT YUCIIA, YUCIIO 10 MPOIEHTY OT HEro, HAXOAUTh IPOLEHTHOE CHUKEHUE WIIN MPOLEHTHOE NOBBILIEHUE BETUYHUHBI;

®  pemIaTh HECIOXKHbIE JIOTHUECKUE 33Ja4l METOJIOM PaCCyKIACHUM.
B nosceaHeBHOM JKM3HHU U NIPU U3YYCHHUH APYTHX NPEAMETOB:

®  BBIBHIaTh FHIIOTE3bl O BO3MOXKHBIX MPECTbHBIX 3HAYCHUSIX UCKOMBIX B 33/1a4€ BEJIMYHH (JeNaTh IPHUKHIKY).
I'eomeTpuuyeckue purypbl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU '€OMETPUUECKUX (HUTYD;

e  U3BJIEKaTh MHPOPMAIUIO O TEOMETPUUECKUX (PUTYypax, IPEICTABICHHYIO Ha YepTexaxX B SBHOM BUJIE;

e  TPUMEHSTH JJIS PELICHUS 33a4 TeOMETpUYeCKUe (PaKThl, €CIIU YCIOBUS UX IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe;

e  pemiaTh 3aJ1a4M Ha HaXO0XIEHUE T€OMETPUUYECKUX BEJIMYMH 110 00pa3aM Wiu alrOpuTMam.

B HOBCGI{HEBHOﬁ KU3HU U IIPA U3YICHHUH IPYIUX NPEAMETOB:
L4 HCIIOJIb30BaTh CBOMCTBA TCOMETPHUICCKUX (1)I/Il"yp AJI1 pECIICHHA TUIIOBBIX 3a/1a4, BO3SHUKAIOIINWX B CUTyallUAX HOBCGI[HGBHOﬁ JKH3HH, 3aJa4

IMPAKTUYCCKOro COACPIKaHU.

OTHoleHUuA
e  OmnepupoBarh Ha 0230BOM YPOBHE MOHSATHUSIMH. PAaBEHCTBO (PUTYp, paBHBIE (UTYPHI, PABEHCTBO TPEYTOJIHHUKOB, MAPAIIEIHbHOCTH MPSMBIX,

NEPHNCHAUKYIIAPHOCTD MPAMBIX, YIJIbI MCIKAY IIPAMBIMHU, IICPIICHAUKYIIAP, HAKIIOHHAA, IPOCKIU.



B noBcenHeBHOM KU3HU U IPH U3YyYEHHUH APYIUX MPeIMETOB:
®  JCIOJIB30BaTh OTHOLLUEHUS JUIsl PELIEHUs IPOCTEUIINX 3a/1a4, BOSHUKAOIIUX B PEAIbHOM KU3HH.
H3mepenus 1 BbIYHCICHUSA
e  BrINONHATH U3MEPEHUE IIUH, PACCTOSHUMN, BEJIMYUH YIJIOB, C IOMOLIbIO HHCTPYMEHTOB Ul U3MEPEHUN JJIMH U YIJIOB;
®  [IPUMEHATHh (POPMYJIBI HEPUMETPA, MJIOUIAU U 00BbEMA, TUIOMAAN HOBEPXHOCTH OTIEIbHBIX MHOTOTPAHHUKOB IPH BBIYMCIIEHUSX, KOTJa BCE
JAHHBIE UMEIOTCA B YCIIOBUH;
e npumeHsATh Teopemy lludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOIIEHUS JJsl BBIYMCICHUS JUIMH, PACCTOSIHUM, IUTOMIaNed B
MIPOCTEUIINX CIIydasiX.
B noBceaHeBHOM KU3HHM U NIPH U3YyYEHUH APYTHX NPEAMETOB:
®  BBIUUCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAaHAAPTHBIX CUTYAIMSX, IUIOMAAN B MPOCTEHIINX CIydasx, IPUMEHATh (OPMYIIbl B TPOCTEHIINX
CUTYyalUsIX B [IOBCEJHEBHOW KU3HHU.
I'eomeTpruyeckue nocTpoeHus
e M300pakaTh TUIIOBBIE IIOCKHE (UTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKHU H C TIOMOIIBIO0 HHCTPYMEHTOB.
B noBceaHeBHOM JKM3HHU U IPH U3YYEHHUH APYTHX NPEAMETOB:
®  BBIOJIHATH IPOCTEHIINE IOCTPOEHUS HA MECTHOCTH, HEOOXOIMMBIE B PEAJIbHOM JKU3HHU.
I'eomeTpuyeckue npeodpa3oBaHus
e  Crpouth Gurypy, CHMMETPUUHYIO JaHHON (PUTYype OTHOCUTENBHO OCHU U TOUKH.
B noBcexHeBHOM KU3HU U IIPU U3YyYEHHUH APYIUX NPeIMETOB:
®  pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYXKAIOIIEM MUPE;
®  pacro3HaBaThb CHMMETPHYHBIE (PUTYpPBI B OKPYKaAIOILIEM MHPE.
BekTopbl 1 KOOPAMHATHI HA IJIOCKOCTH
e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEIEHNE BEKTOPA HA YHUCII0, KOOPAUHATHI HA MJIOCKOCTH,
®  OmpeneNATh NPUOINKEHHO KOOPJUHATHI TOYKHU IO €€ N300pakeHNI0 Ha KOOPJUHATHON TIOCKOCTH.
B noBcenHeBHOM KU3HU U NIPU U3YyYEHHUH APYIUX NPeIMETOB:
®  JCIOJIB30BaTh BEKTOPHI IJIs PEIICHUS MPOCTEHIINX 3a7a4 Ha OIIPENEIEHNE CKOPOCTH OTHOCUTENIBHOIO IBUKECHHUS.
Hcropust MaTeMaTUKHU
e  OnuchIBaTh OTAEIIBHBIE BBIJAOIIMECS PE3YIBTAThI, OJYUYEHHBIE B XOJ€ Pa3BUTH MATEMAaTUKH KaK HAYKU;
®  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH;
e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BUTUH Poccuu.
Metoabl MAaTeMaTHKH
e  BpiOupare noaxoasuuii U3y4eHHbIH METOT ISl pellieHHs U3yYeHHBIX TUIIOB MaTEMAaTUYECKUX 33/1a4;
e [IpuBOAUTH NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B OKPYXKAIOLIEH NEHCTBUTEILHOCTU U IIPOU3BEACHUAX UCKYCCTBA.



BbINyCKHUK NONYYUT BO3MOXHOCTb Hay4YUTbCA B 7-9 Knaccax ansi o6ecrneyeHMss BO3MOXHOCTU YCMNELHOro NnpoaosiKeHus
obpa3oBaHus Ha 6a30BOM U yrnyo6rneHHOM YPOBHAX
DJieMeHThI TEOPHMHU MHOKECTB U MATEeMATHY€eCKOH JIOTUKH

o Onepuposamsv® nowsmusmu: onpedenenue, meopema, aKCUOMA, MHONCECMEO, XAPAKMEPUCIUKU MHOICECMBA, SNEeMEHM MHOICECMEd,
nycmoe, KOHeYHOe U OECKOHEYHOE MHONICECMBO, NOOMHONCECMBO, NPUHAONIEHCHOCMb, BKIIOUEHUE, PABEHCIBO MHONCECME,

®  U300padicamv MHOJICECMEA U OMHOUEHUE MHOICECME C NOMOWbIO KpY2os Dinepa,

®  onpeodensims NPUHAOLEHCHOCTb JTIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NEPECEUEeHUI0 MHOJICECE;

®  300a8amb MHOIHCECMBO C NOMOWbIO NEPEUUCTICHUS DIIeMEHMO8, CLOBECHO20 ONUCAHUSL,

®  onepupoeamv NOHAMUAMU: BbICKA3LIBAHUE, UCMUHHOCIb U JONCHOCMb BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUN, ONnepayuu Hao
BbICKA3BIGAHUAMU. U, UNU, He, YCIIO8HbLE 8bICKA3bIEaHUs (UMNIUKAYULL);

®  CmMpoumb GbICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIEAHUIL.
B noBceaHeBHOI :KM3HM ¥ IPU U3YYEHHU IPYTUX MPeIMETOB:

®  CmMpoumb YenouKy YMO3AKIOUeHULl HA OCHO8E UCNOIb308AHUS NPABUT JIOUKU,

®  UCNOIB308AMb MHOJICECMBA, ONEPAYUL C MHONICECMBAMU, UX epaduuecKoe npedcmasieHue OJisk ONUCAHUSL PeATbHbIX NPOYECCO8 U SGNEHUIL.
Yucaa

o  Onepuposamv NOHAMUAMU. MHOICECMBO HAMYPANbHBIX UYUCEN, MHOMCECMB0 YeNblX HUCel, MHONCeCMB80 pPAYUOHANbHLIX YUcell,
UPPAYUOHAILHOE YUCTO, KBAOPAMHBIU KOPEHb, MHONCECMEO OelCmMEUmMEeNbHbIX YUCel, 2e0Mempuieckds UHMepnpemayus HamypaibHblX, YeablX,
PAYUOHATLHBLX, OCUCMBUMENbHBIX YUCEIL,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
BbINOIHAMb BbIUUCTEHUSA, 8 MOM YUCTE C UCTOIb308AHUEM NPUEMOB PAYUOHATILHBIX BbIYUCTICHULL
BbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHALbHBLE YUCTA,
npeocmasiams payuoHaiIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpodU
YROPAOOYUUBAMb YUCILA, 3ANUCAHHbBIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpoOuU,

o naxooumv HOJ/[ u HOK uucen u ucnonv3oeamso ux npu pewieHuu 3a0a.
B noBcegHeBHOI KM3HU M IPH U3YYEHUH APYTUX MpPeIMeTOB:

®  npUMEHIMb NPAGUILA NPUOTIUNCEHHBIX GLIYUCIEHUL NPU PeUleHUY NPAKMUYEeCKUX 3a0ay U peuleHuy 3a0ay Opyeux y4eOHblX npeomMemos;

®  BLINOIHAMb CPABHEHUE PEe3YIbIMAMO8 8bIYUCIEHUN NPU PeUleHUU NPAKMUYECKUX 3a0ay, 8 MOM YUcie NPUOTUNCEHHBIX GbIYUCTEHUL,

®  COCMABIAMb U OYEHUBAMb YUCTLOBbIE BbIPANCEHUS NPU PEUUEHUU NPAKMUYECKUX 3A0ay U 3a0ay U3 Opyeux yueoHvlx npeomenos;




®  3anucLIBamb U OKPY2IAMb YUCLO8ble 3HAYEHUS PealbHbIX eIUYUH C UCNONb308AHUEM PA3HLIX CUCTEM USMEPEHUs.
ToxnecTBeHHbIE IPe0Opa3oBaAHUA

e Onepuposamv NOHAMUAMU CIMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CmeneHu ¢ YeablM OmpuyamenbHblM noKazamenem,

®  GLINOIHAMbL NPeoOPA306AHUS YETbIX BbIPANCEHUN: Oelicmeus ¢ O0OHouaeHamu (Crodicenue, GbluUMAHUE, YMHOJNICEHUE), Oelcmeus c
muocounenamu (crodcenue, Gbluumanue, YyMHONCeHUE),

®  GLINOJHAMb PA3NONCEHUE MHOLOUTICHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08. BblHeceHUe 3 CKOOKY, ePYNNUPOBKA, UCNONb308aHUe POPpMYIL
COKDAUWEHHO20 YMHONCEHUS,

®  gbidensaMb K8AOPAm CyMMbl U PAZHOCMU OOHOUIEHO8,

®  pPAcKNao0vbI8amMb HA MHOMCUMENU KGAOPAMHYIL MPEXUTIEH,

®  BLINOIHAMb NPEOOPA308AHUSL BbIPAINCEHULL, COOEPHCAUSUX CIENEHU C YeTbIMU OMPUYAMENbHbIMU NOKA3AMENAMU, Nepexooums om 3anucu 8
guUde cmeneHu ¢ yeavlM OmpuyameibHulM HoKa3amesem K 3anucl 6 uoe opoou,

®  BLINOIHAMb NPeodPA308aHUsL OPOOHO-PAYUOHAILHBIX BbIPAJNCEHULL COKpaujeHue opobell, npusedenue areeopauieckux opooei Kk odowemy
3HAMEHamento, CLOJCeHUe, YMHOJCeHUe, OeleHue aneedpauyeckux Opobel, 6036edeHue ancedpauueckol O0podu 6 HAMYPAIbHYI0 U Yeryio
ompuyamenbHylo Cmenemb,

®  GLINOJIHAMb NPEodPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX K8AOPAMHbIEe KOPHUL,

®  gvI0enAmb K8AOPAN CYMMbl UU PAZHOCTIU O8YUTICHA 8 BbIPANCEHUAX, COOEPIHCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYIb.
B noBceHeBHOI KU3HHU U NPH U3YyYeHUH IPYTUX MPeAMETOB:

®  BLINOIHAMb NPeodPA308AHUSA U OCUCBUS C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;

®  GLINOIHAMb NPEodPA30BAHUSA ANCCOPAUYECKUX BbIPANCEHUN NPU peueHUU 3a0ay Opy2ux Y4eOHbIX NPeoOMemos.
YpaBHeHHS M HEPABEHCTBA

e  Onepuposamv noHAmMusAMU: YpasHeHUe, HEPABEHCME0, KOPEHb VPABHEHUsl, peuleHue HepaseHcmed, pagHOCUNbHblEe YPAGHeHUs, 00aacmy
onpedenenus ypasnenust (HepageHcmea, CUCmembvl YPAGHEHU ULU HEPABEHCME),

®  pewams UHElHble YPAGHEHUs U YPAGHEHUS, CBOOUMbLE K JIUHEUHBIM C NOMOWbIO MOMCOECMBEHHbIX NPeoOpa308anuii;

®  pewams K8AOpaAmMHbvle YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOWBIO MOHCOECMBEHHBIX NPE0OPA308AHUL,

®  pewams OpOOHO-IUHElIHbIE YPABHEHUSL,

*  pewams npocmeiiuie UppayuoHanbHble ypasuenus euoa | f (x) =a, \/ f(x)= \/ g(x);

peltams YpasHenus 6uoa X" =a ;

pewams YpagHeHus CHOCOOOM PA3NONCEHUS HA MHONCUMENU U 3AMeHbl NePeMeHHOU,
UCNOIb306AMb MEMOO UHMEPBALO8 OISl peuleHUs YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams UHeliHble YPAGHEeHUs U HePABEHCMEA C NapaMempamiL;



®  pewamb HECNONHCHbIE KBAOPAMHbIE YPABHEHUS C NAPAMEMPOM,

®  peuams HeClONHCHblE CUCEMbl TUHEIHbIX YPABHEHULL C NapaMempamu,

®  pewiamv HEeCI0NHCHbIE YPAGHEHUS 8 YENbIX YUCTLAX.
B noBceHeBHOI KU3HM U NPH U3YyYeHUH JPYTUX NPeAMETOB:

®  cocmaenams U peulams JuHelnble U K8AOpamuble YPaeHe s, YPAGHEHUs, K HUM C800AWUECs, CUCTEeMbl TUHEUHbIX YPABHEeHUll, HEPABEHCME
npu pewienuy 3a0ay Opy2ux y4eOHbix npeomemos;

®  GLINOJIHAMb OYEHKY NPAsoono000OUs pe3ylbmamos, Noay4aeMblx Npu peuleHuu TUHEUHbIX U K8AOPAMHbIX YPAGHEHUl U CUCIeM JIUHEUHbIX
VPABHEeHUIl U HePABEHCME NPU PeuleHUY 3a0ad Opy2ux y4eOHbIX npeomMemos;

®  gulOUpamb COOMEEMCMBYIoWUe YPAGHEHUs, HEPAGEHCMEA UMU UX CUCmeMbl Ol COCMABNEHUs MAmemMamuiyeckou Mooeau 3d0aHHOU
PeanvHoU cumyayuu uiu RPUKIaoHoll 3a0ayul;

®  yMemb UHMEPNPemuposams NOJYYEeHHbI NpU peuleHUU YPAGHeHUs, HEepABeHCm8ad Uil CUCEeMbl pe3yibmam 6 KOHMmeKCcme 3a0aHHOl
PeanbHOU cumyayuu uiu nPUKIaoHol 3a0adu.
DOyHKIUH

o Onepuposamv NOHAMUAMU: DYHKYUOHATbHASL 3ABUCUMOCTb, (QYHKYUS, 2papur @YHKyuu, cnocodvl 3a0anus QYHKYUY, apeymenm u
3Hauenue QyHKyuu, 001ACMb ONpedeneHus U MHONCECME0 3HAYeHUl OYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHb
@dyHKYUU, YemHOCMb/HeuemHOCMb QYHKYUU,
k

® cmpoumbs 2paguKuy TUHENHOL, K8aOpamudHou QYHKYuil, 06pamHo NPONopYUOHAILHOCIU, QYHKYUY Uda: Y = a + b
X+

vy = Xy =3Yx

vy =|x|>

®  Ha npumepe K8AOPAMUYHOU (PYHKYUU, UCNOAb308amb npeobpaszosanus epaguka yuxyuu Y=f(X) ona nocmpoenus epaguros gynrxyuil
y =af (kx+b)+c

®  cocmasnams ypasHeHuss NPSAMOU N0 3d0AHHBIM YCI08UAM: NPOX0OAWell Yepe3 08e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXoosaujeli yepe3
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOU,

® uccrnedogamsv yHKYUIO no ee epagpuxy;

®  HAXOOUMb MHOMCECMBO 3HAYUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (OYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUDMEeMUIEeCKAs NPOSPECCUsl, 2e0MeMmPULeCKasi NPOSPeCCUsl;

®  pewams 3a0a4u HA APUPDMEMUYECKYIO U 2e0MEMPULECKVIO NPOSPeCCUio.
B noBceaHeBHOIi :KM3HU ¥ TPH U3YyYEHHH IPYTUX MPeIMETOB:

®  ULIIOCMPUPOBAML C NOMOWBIO 2PAPUKA PEalbHYI0 3A8UCUMOCTb ULU NPOYECC NO UX XAPAKMEPUCTNIUKAM,

®  UCNONBL308AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peuleHUl 3a0a U3 Opyaux y4eOHbIX npeomMemos.
TekcToBBIE 33Ja4H

e Pewamb npocmoie u CLONCHbIE 3A0AYU PASHBIX MUNOE, d MAKICE 3A0AYU NOBLIULEHHOU MPYOHOCMU;



®  UCNOIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEeKCHO8 CILONCHBIX 3a0ay 0/ NOCMPOeHUsL NOUCKOBOL CXeMbl U peleHusl 3a0ay;

®  paziuuamv MOOeNb MEeKCMa U MOOelb peueHus 3a0a4u, KOHCMPYUposams K 0OHOU MOOeNU peueHUs HeCI0HCHOU 3a0ayu pazHvle Mooeau
mexcma 3a0ayqu;

®  3HAmMb U NPUMeHAMb 00a cnocoba noucka pewenus: 3a0aq (om mpebosanus K yCio8uio u 0m yCciosus K mpebosanuio);

®  MOOeNUPOBaAmb PACCYHCOCHUsL NPU NOUCKE PEUEeHUs. 3a0ad ¢ NOMOWbIO 2pagh-cxempl;

®  BbIOenAMb IMANbL PeUleHUsl 3a0aUlU U COOEPACAHUE KAAHCO020 DMANA,

®  yuemb 6blI0UPAMb ONMUMALLHLIL MemoO peuleHuss 3a0auu U O0CO3HABAMb GblOOp Memood, PACCMAmpusamsv paziudHble Memooul,
HAX00Uumb pasuvie peueHus 3a0a4u, eciu 603MONUCHO,

®  gHAIU3UPOBAMb 3aMPYOHEHUs NPU PeuleHuU 3a0ay;

®  GLINOJIHAMb PA3IULHBLE NPEOOPAZ08AHUSL NPEOTIONCEHHOU 3a0a4U, KOHCMPYUPOSANb HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie oopammvie;

®  UHMEPNPeMUPOBAMb GLIYUCIUMENbHbIE PE3YIbMAmbl 6 3a0aye, UCCLed08amb NOJIYYEeHHOe peuleHue 3a0adu,

®  QHATUBUPOBAMb BCEBO3MOICHBLE CUMYAYUU 83AUMHO20 PACHOLONCEHUS 08YX 00BEKMO8 U USMEHeHUe UX XAPAKMePUCMUK NPU COBMEeCIHOM
osudicenuu (ckopocms, 8pemsi, PACCMOsHUE) NPU peuleHUuu 3a0ad HA O8UdCeHue 08yX 00beKmo8 KAk 6 OOHOM, MAK U 68 NPOMUBONOLONCHBIX
HanpaeieHusx,

®  UCCre008amb 8CEBO3MONCHbIE CUMYAYUU NPU PeUeHUY 3a0ay Ha O8UdICEHUe N0 PeKe, PACCMAMPUBANMb PA3HbLE CUCTIEMbl OMCYemd,

®  pewams pazHooOpasHvle 3a0ayl «HA YACTUY,

e pewams u 000CHOBbIGAMb C80€ peutenue 3a0au (8bl0esIMb MAMEMAMUYECKYl0 OCHO8Y) HA HAXONCOCHUEe YaCmu 4UCId U HYUCId N0 €20
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpodU;

®  0co3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HLIX MUNOE, CEA3bLEAIOWUX MPU seauyunsl (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE),
BbLOEIMb IMU GETUUUHBL U OMHOULEHUSI MENCOY HUMU, NPUMEHMb UX NPU Peulenuy 3a0ai, KOHCmMpYuposams coOCmeeHuble 3a0ay YKA3aHHbIX MUNos;

®  grademv OCHOBHbIMU MEMOOAMU PEUIeHUs. 30aY HA CMeCU, CNIA8bl, KOHYEHMpPayuu,
peutams 3a0a4u Ha NPOYEHMbl, 8 MOM HUC/IE, CLONHCHbIE NPOYEHMbL C 0DOCHOBAHUEM, UCNOJIL3YS PA3HbLE CNOCOObL,
pewamn JocudecKue 3a0aiu pazHblMu CHOCOOAMU, 8 MOM HUCae, ¢ 08YMS OJIOKAMU U C mpemsl OI0KAMU OAHHBIX C NOMOWbIO Madbauy,
peuams 3a0a4u o KOMOUHAMOPUKe U Meopul 8epOSMHOCHell Hd OCHO8E UCNOIb308AHUSL U3VHEHHbIX MemOo008 U 0O0CHO8bI8AMb peuleHle,
peutams HeCl0NHCHbLE 3A0ayl N0 MAMEMAMUYECKOl CIamucmuKe;

®  081a0emb OCHOBHLIMU MEMOOAMU pPeuleHUst CIOJHCEMHbIX 3a0ay. apupmemuyeckuil, aneebpaudeckuil, nepebop 8apuanmos,
2eomempuyeckuil, 2paguieckuil, NPUMEHsIMb UX 8 HOBbIX N0 CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceHeBHOI KU3HU U MPU U3YYEHUH IPYTUX NPEAMETOB:

®  gvIdeNAMb NPU PEUeHUU 3a0ay XapaKkmepucmuKy paccmampueaemoll 8 3aoaue cumyayuu, omiuyHvle om peaivhvix (me, om KOmopvix
abecmpazuposanicsy), KOHCMpPYUposanms HOGble CUMYAyUU C YYemom IMuX XapaKkmepucmuk, 6 4acCmHOCMU, NPU PEueHuy 3a0ay Ha KOHYeHmpayuu,
VUUMbIEAMb NAOMHOCTb sewecmasa,



® pewams U KOHCMPYUPOBAMb 3A0auU HA OCHO8E PACCMOMPEHUSl DealbHblX CUmyayuil, 6 KOMOpbIX He mpebyemcs MOYHbLIL
BbLIYUCTUMENbHBII pe3yTbmam,

®  pewams 3a0ayu HA OBUICEHUE NO peKe, PACCMAMPUBASA PA3HblEe CUCTEMbl OMCUemd.
CTaTucTHKA M TeOpHsi BEPOSITHOCTEH

e Onepuposame noHAMUAMU: CIMOJOYAMbLE U KPY208ble OUACSPAMMbL, MAOIUYbl OAHHBIX, CpeOHee apugmemuyeckoe, MeOuana, Hauborvulee
U HauMeHbvUlee 3Ha4eHUsl 8b100PKU, PA3MAX 8bIOOPKU, OUCNEPCUsL U CINAHOAPIMHOe OMKIOHEHUe, CAVYAUHAs USMEHYUBOCb,

®  uzsIeKaAmb UHGpOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUASPAMMAX, cPAPUKAX,

® cocmasnams mabauysbl, CMPOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepupogamv NOHAMUAMU: PaKMOPUA YUcia, nepecmano8Ku U couemanus, mpeyonvHux Ilackans;

®  NpuMeHAMb NPABUIIO NPOU3EEOEHUS NPU PelUeHUU KOMOUHAMOPHBIX 3404y,

®  Onepuposanm NOHAMUSAMU: CAYYAUHBIN ONbIM, CAYYAHbIN 6b100D, UCNbIMAHUE, dTeMeHmapHoe ciydaiinoe coovimue (Ucxo0), Kiaccuueckoe
onpeoesieHue 8epoamHOCMU CLYHAUH020 cODbIMUS, ONEPAYUY HAO CIYUAUHBIMU COOLIMUAMU,

®  npedcmasisameb UHHOPMAYUIO ¢ NOMOWBIO Kpy2os Jiliepa,

®  pewams 34044l HA BbIYUCTEHUE 8ePOSMHOCMU C NOOCYEMOM KOIUYeCm8a 8apuUanHmos ¢ NOMOubI0 KOMOUHATNOPUKU.
B noBceaHeBHO KU3HHU U MPU U3YyYeHUH PYTUX MPeAMETOB:

®  u38TEKAMb, UHMEPNPEemuposams U npeoopaz0evleams UH@GOpMayur0, NPeOCMAasieHHyl0 6 Mabauyax, Ha ouazpammax, epagukax,
OMpasicarowyto CE0UCMEad U XapaKxmepucmuKu peaibHblX RPoYeccos U A61eHull;

®  onpedensamv CcmMAmMUCMuyecKue Xapakmepucmuku 6bl00poK NO madauyam, Ouaspammam, 2paguxam, 6vINOIHAMb CPABHEHUE 6
3a8ucuMocmu Om yeau peweHus 3a0a4u,

®  OyYeHUBamb BEPOSIMHOCHIL PEAIbHbIX COOLIMULL U S8EHUIL.
I'eomeTpuuyeckue purypbl

o Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX DUIYD;
u38eKams, UHMePnpPemuposams u npeobpa308vleams UHGOPMAYUIo 0 2eoMempUdecKux Gueypax, npeocmasieHHy0 Ha Yepmexcax,
NpUMeHAmMb 2eomempuieckue axmol 0Jis peuleHUss 3a0ay, 8 mom Yucie, npeonoaazarouux HeCKoIbKo Wda208 peueHus;
Gopmynuposams 8 npoOCmMeUuUX CIy4asx c6OUCMea U NPUHaKy guayp;
00KA3b18AMb 2e0MempPU1ecKue ymeepHcOeHuUs;

®  grademv cmaHOapmHoU Kiaccuguxayueti niockux gueyp (mpeyeonbHuKkos u 4emulpexy2oibHUKOS).
B noBceaHeBHO KU3HHU U MPU U3YyYeHUH IPYTUX MPeAMETOB:

®  UCNONB308AMb CEOUCMBA 2COMEMPUYECKUX Puyp 0I5 peuleHus 3a0ay NPaKmuiecko2o Xapakmepa u 3a0ay U3 CMeHCHuIX OUCYUNIUH.
OTHOmEeHust



o  Onepuposamv NOHAMUAMU: PABEHCMEO  Queyp, pasHvle @uUYpbl, PABEHCME0  MPEY20NbHUKOS, NAPALIEIbHOCHb  NPAMbIX,
NepPneHOUKYISIPHOCMb NPAMbBIX, Vbl MedHcOy NPSAMbIMU, NEPNEeHOUKVIAD, HAKIOHHAS, NPOeKyus, noooodue gueyp, nododuvie Gueypol, nodobHbie
MpeyeoNbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU peuleHUul 3a0ay;

®  Xapaxkmepuzo8amv 63aUMHOE PACNONONCEHUE NPAMOU U OKPYICHOCHIU, O8YX OKPYICHOCHIEI.

B noBceHeBHO KU3HHU U NPH U3YyYeHUH IPYTUX MPeAMETOB:

®  UCNONB308AMb OMHOWEHUS OISl peUeHUs] 3a0a, B03HUKAIOWUX 8 PealbHOU HCUSHUL.
N3mepennsi u BbIYHCIEHHS

e Onepuposamv npedcmasieHusmu o OauHe, niowaou, obveme Kax eerudurnamu. Ilpumensmos meopemy Ilugpacopa, hopmynsr niowaou,
0bvema npu peuwteHul MHO2OUIA208bIX 340ay, 8 KOMOPLIX He 6Ce OAHHbIE NPEOCMABIIeHbl I8HO, d MPeOYIOM 8bIYUCIEHUL, ONepuposams Oojee uup OKUM
KOUYECMBOM (POPMYIL ONUHbL, NIOWAOU, 0ObeMA, BLIYUCTSAMb XAPAKMEPUCIUKY Kombunayutl ¢ueyp (0KpyacHocmel u MHO20Y20IbHUKO8) 8bIYUCSMb
PACCMOSHUSL MENCOY PUSYPAMU, NPUMEHIMb MPUSOHOMeMPUYecKUue Popmynvl 0isi GbIYUCIEHULL 8 OONee CLONCHBIX CLYHASX, NPOBOOUMb GLIUUCTIEHUS HA
OCHOB€ PABHOBEIUKOCTU U PABHOCOCMAGIEHHOCMIL,

®  1POBOOUMb NPOCTbLE BLIYUCIEHUS HA 0ObEMHBIX MeNax;

®  opmynuposams 3a0auu Ha 8bIYUCTEHUE ONUH, NaIowadell U 00beMO8 U peuams Ux.

B noBceaHeBHO KU3HHU U MPH U3YyYeHUH PYTUX MPeAMETOB:

®  1POBOOUMD BLINUCIEHUS HA MECTHOCMU,

®  npuMeHsImb YOPMYIbL NPU BLIYUCTEHUSAX 8 CMECHBIX YUeOHbIX NPeOMemax, 6 OKpycaioujell OeucmeumenbHOC.
I'eomeTpuyeckune MOCTPOEHU

o IT300padcamv ceomempuueckue pueypobl no MmeKCcmosoMy U CUMBOTIbHOMY ONUCAHUIO,

®  CB0DO0OHO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CLYUAsIX,

®  BLINOAHAMbL NOCMPOEHUSI MPEY2ONIbHUKOS8, NPUMEHAMb OMOelbHble MemoOobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Npo8ooums
npocmeuiuiue UCcie008aHUs YUCLA PeUuleHUlL

®  u300padicamv Munosvie NIOCKue ueypol u 00bEeMHbLE Meld ¢ NOMOUBIO NPOCMENUUUX KOMNbIOMEPHBIX UHCIPYMEHNOE.

B noBceHeBHOI KU3HHU U NPU U3YYEHUH IPYTUX NPeAMETOB:

®  GBLINOIHAMb NPOCMeuUe NOCMPOCHUS HA MECIMHOCIU, HE0DX0OUMbLE 8 PEANbHOU HCUSHU,

®  OYeHUBAMb PAMePbl PEAlbHBIX 00BLEKNOB8 OKPYICAIOUE20 MUPA.
IIpeoGpazoBanusn

e Onepuposame noHAMUEM OBUNCEHUA U NPe0OPA3068aHUsL NOOOOUs, 81A0eMb NPUEMAMU NOCMPOEHUs DUeyp ¢ UCNONLIOBAHUEM OBUNCEHUL U
npeobpazosanuti n000OUsL, NPUMEHAMb NOJYYEHHbLE 3HAHUSL U ONbIM NOCMPOCHULL 8 CMENCHbIX NPEOMEMAax U 8 PedibHbIX CUMYAYUIX OKPYIHCAIOUuie2o
mupa;

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOJL308AMbCS CEOLUCMEAMU NOO0OUS 011 0O0CHOBAHUS CEOUCME puyp;,



®  NPUMEHAMb CBOUCMBA OBUNCEHULL OJIs1 NPOBEOEHUsL NPOCMEUUUX 0O0CHOBAHULL CBOUCE (huyp.
B noBceHeBHO KU3HHU U NPH U3YyYEHUH IPYTUX MPeAMETOB:

®  NpUMEHSIMb CEOUCMBA OBUNCEHULL U NPUMEHSMb N000OUe OJisk NOCMPOEHUL U BbIYUCTICHULL.
BekTopsl 1 KOOPAMHATHI HA MJIOCKOCTH

e Onepuposamb NOHAMUAMU 8EKMOP, CYMMA, PA3ZHOCHb 8eKMOPO8, NPOU38eOeHUe BeKMOPA HA YUCILO, Y20l MeNCOy 8eKMOopamu, CKaIApHOe
npousseoeHue 6eKmopos, KOOPOUHAMbl HA NIAOCKOCMU, KOOPOUHAMbL 8eKMOPA,

®  GLINOIHAMb OeUCmEUss HAO BeKMOpamu (CILOJdCeHUe, GbIYUMAHUE, YMHOJICEHUe HA HUCTO0), BbIYUCISAMb CKAISAPHOE Npoussedenue,
onpeoensams 8 NPOCMEUWUX CYUAAX Y20l MenCOy 8eKMOPAMU, GbINOIHAMb PA3LONCEHUE 8eKMOPA HA COCMABIAIOWUe, NPUMEHAMb NOJYYeHHble 3HAHUS
8 Quzuke, no1b308amMbCs POPMYIOU BLIYUCIEHUSA PACCMOAHUA MENHCOY MOUKAMU NO U3BECHBIM KOOPOUHAMAM, UCNOIb3084Mb YPAGHEHUS ueyp 014
peutenus 3a0ay;

®  NPUMEHAMb 8EKMOPbLI U KOOPOUHAMDBL OISl PEULeHUSL 2EOMEeMPUYECKUX 3A0aY HA 8bIYUCTIEHUEe ONIUH, V2l08.
B noBceaHeBHO¥ :KM3HU ¥ TPH H3yYeHUH JAPYTUX MPEIMeTOB:

®  UCNOIB308AMb NOHAMUS BEKIMOPOS U KOOPOUHAM OISl peuleHUs 3a0ay no Qusuxe, ceoepaguu u Opyeum y4yeoHviM npeomeman.
HcTopusi MaTeMaTUKH

e Xapaxmepuz06amv 6K1A0 8bLOAIOWUXCSI MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKYU U UHbIX HAYYHBIX 00acmell;

®  NOHUMAmMb poib Mamemamuky  pazsumuu Poccuu.
MeTtoabl MATEMATHKHT

o Vcnonv3ys uzyueHuvie Menmoovl, nPoBOOUMb 00KA3AMENbCMEO, GbINOIHIANMb ONPOBEPICEHUE,

®  gLIOUpamb U3yUeHHble Memoobl U UX KOMOUHAYUY OISl peUeHUsi MamemMamuyeckux 3a0ay;

®  uCnoiv308ameb Mamemamudeckue 3HAHUSA Ol ONUCAHUSL 3AKOHOMEPHOCMel 6 OKpyicarouel OelcmsumenbHOCmy U Npou3eeoeHusx
uckyccmea,

®  npuMeHsmb npocmeriuiue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MAmeMamuieckux 3a0ay.
BbINYCKHUK NONYYMT BO3MOXHOCTb Hay4YuTbCA B 7-9 Knaccax ansi ycnewHoro nponofikeHns oopasoBaHuUs Ha yriny6neHHoOM
ypoBHe
DJieMeHTbI TEOPUU MHOKECTB M MATEeMAaTHYECKOI JIOTUKH

e CBOGOIHO OIEPHPOBATH IOHSTHSIMH: MHOKECTBO, XapAKTEPUCTUKH MHOXKECTBA, IEMEHT MHOXKECTBA, IYCTOE, KOHEYHOE U GECKOHEUHOE
MHO3KECTBO, MOJAMHOXECTBO, TPUHAJIEKHOCTb, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CITIOCOOBI 3aJJaHIe MHOXKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMH CITIOCOOAMH;

®  IPOBEPATH BHITIOJHEHUE XaPAKTESPUCTUICCKOTO CBONCTBA MHOXKECTRA,

® 3J1ech 1 j1ajiee — 3HATH ONPE/ICICHHE MOHSTHS, 3HATH K YMETh J0Ka3bIBATh CBONCTBA (IIPU3HAKH, €CITH OHH €CTh) MOHSTHS, XapaKTePH30BaTh CBS3M C APYTHMH MOHATHAMI,
IPEJCTaBIIss OAHO MOHITHE KaK 4acTh LIEJIOCTHOTO KOMILIEKCA, HCIOIb30BAaTh IOHATHE U €r0 CBOMCTBA P NPOBEICHNUHN PACCYKJIEHHUH, 10Ka3aTeIbCTB, PEIICHUH 3a/1a4.



e CBOOOTHO ONEPUPOBATH MOHSATHUSMH: BBICKA3bIBAHHE, UCTUHHOCTh M JIO)KHOCTHh BBICKA3BbIBAHUS, CIOXHBIC M TMPOCTHIC BBICKA3BIBAHMSI,
OTPHUIIAHKE BBICKA3bIBAHU; UCTUHHOCTh M JIOKHOCTH YTBEPKICHHS M €r0 OTPHIIAHHS, ONEpalliy HaJ BBICKA3bIBAHUSMU. M, WU, HE, YCIOBHBIC
BBICKa3bIBaHUS (MMILUIUKALIUH);

®  CTPOUTH BBICKA3BIBAHUS C HCIIOIH30BAHHEM 3aKOHOB alIreOphl BHICKA3bIBAHHIM.

B noBce1HeBHOI JKU3HU U IPH U3YyYeHHUH JPYTUX NPeIMETOB:

®  CTPOUTH PACCYKIIEHHUS HA OCHOBE MCIIOIH30BAHUS TPABUII JIOTUKH;

®  ICIOJIb30BaTh MHOXKECTBA, OMEPAIMH C MHOXECTBAMH, UX rpaduueckoe MpeacTaBieHue i OMMMCAHUS PEATbHBIX MPOIECCOB U SBICHUH,
MIPY PEIICHUH 33]1a4 IPYTUX Y4EOHBIX MPEAMETOB.

Yucaa

e (CBoOOAHO OmEepUpOBaTh MOHATHUSAMH: HATYpaIbHOE YHCIIO, MHOXXECTBO HATYPAJIBHBIX YHCEN, IEJI0€ YUCIO0, MHOXKECTBO IICJIBIX YHCET,
OOBIKHOBEHHAS JIPOOB, NECATUYHAS APOoOb, CMEIIAHHOE YMCIIO, PallMOHAIBHOE YUCIIO, MHOXKECTBO PAIIMOHAIBHBIX YHUCEI, UPPAIMOHATIBLHOE YHCIIO,
KOPEHb CTENEeHW N, JACWCTBUTEIHHOE WYHCIO, MHOXECTBO JICHCTBUTEIBHBIX YHCEN, TCOMETPUYECKas WHTEPIPETAIHs HATypaIbHBIX, IIENbIX,
paIMOHATIBLHBIX, ICHCTBUTEILHBIX YHCET;

® [OHUMAaTh U OOBACHATH PA3HUILY MEX]Y MTO3UIIMOHHON U HEMO3UIIMOHHOM CUCTEMaMHU 3aIHCH YUCEIL;

®  IIEPEBOJUTH YHCIIA U3 OJTHOW CHCTEMBI 3aIHCH (CUCTEMBI CYUCIICHHUS) B APYTYIO;

e  JIOKa3bIBaTh W HCIIOJNIB30BATh MPU3HAKU JenuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMBl ¥ IpOU3BEIEHUS YUCEN MPU BHIOIHEHUU
BBIYMCIICHHH M PEIICHUY 3a]1a4;

®  BBINOJIHATH OKPYIJICHUE PAlMOHAIBHBIX U UPPAIOHATBHBIX YUCEIT C 3aJJaHHONW TOYHOCTHIO;

®  CpaBHUBAThH JCHCTBUTEIHHBIC YHCIIA PA3HBIMH CIIOCO0aMU;

e  yHOpSAOYMBATH 4YHCIIA, 3aliCaHHbIE B BHAEC OOBIKHOBEHHOW U JAECATUYHOW JpoOHM, dKCIa, 3allMCaHHBIE C MCIOJIb30BAaHUEM
apu(pMeTUUECKOTo KBaJpaTHOTO KOPHS, KOPHEN CTeTeHH OombIIe 2;

e naxoauth HOJ] u HOK uuncen pazubiMu crioco6aMu 1 UCMOJIB30BATh UX MPU PEIICHUH 3a7a4;

®  BBINOJIHATH BBIYHCIEHUS U TMPEOOpa3OBaHUs BBIPAKEHUH, COIAEpKAINX NEHCTBUTENbHBIE YWCIA, B TOM YHCIE KOPHHM HATypaIbHBIX
CTEIICHEH.

B noBceHeBHO KU3HM U NPH U3YyYeHUH IPYTUX MPeAMETOB:

®  BBIIOJHATE W OOBICHITH PE3YAbTaThl CPABHCHHS PE3YAbTATOB BBIUMCICHUN MNPU PENICHHH TPAKTUYECKHX 3a7ad, B TOM YHCIIEC
MPUOIMKEHHBIX BBIYUCIICHUH, HUCIIONB3YS Pa3Hble CIOCOOBI CPABHEHU;

®  3aNKCHIBATh, CPABHUBATDH, OKPYTIISTH YUCIOBBIE TAHHBIE PEANbHBIX BEIMYHH C UCIOIB30BAHUEM PAa3HBIX CHCTEM M3MEPEHHUS;

®  COCTaBJIATH M OIEHWBATH PA3HBIMH CIIOCOOAMHU YHCIIOBBIC BBIPAKEHUS MPHU PEIICHUU MPAKTUYCCKHUX 33Jlad M 3a7ad U3 JPYTHX YUIeOHBIX
MIPEIMETOB.

ToxknecTBeHHbIE IPEOOPaA30OBAHUSA
e (CB00OOAHO OMEPUPOBATH MOHIATUSIMH CTEIIEHH C I[ETBIM U IPOOHBIM MTOKa3aTeIeM;



®  BBINOJIHATH JI0KA3aTEILCTBO CBOWCTB CTENEHH C IIENTBIMU M IPOOHBIMH MTOKa3aTEISIMH;

®  OIEPUPOBATH MOHATUAMHU «OJHOWICHY, «MHOTOWIEH», «MHOTOWIECH C OJTHOM IIEPEMEHHON», «MHOTOWIEH C HECKOJIbKUMU IIEPEMEHHBIMUY,
KO3 PHUIMEHTHl MHOTOYJICHA, «CTaHJapTHAas 3alllCh MHOIOWIEHA», CTEIIEHb OJIHOYICHA 1 MHOTOUJIEHA;

e  cBOOOJHO BIaJETh MPHEMaMH NMPEOOPA30BAHMS LEJIBIX U IPOOHO-PAIIIOHAIBHBIX BBIPAKCHUH;

®  BBINOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIHN Pa3HbIMU CIIOCO0aMM, C UCIIOJIb30BaHMEM KOMOMHALIMN PAa3IMUHBIX IPHEMOB,;

e Hcrosib30BaTh TeopeMy Buera u reopeMy, oOpatHyto Teopeme Buera, 11 moucka KOpHEH KBaJpaTHOIO TPEXWIEHA U JUIs pELIEHUs 3a1ady,
B TOM YHCJIE 33]1a4 C TapaMeTpaMH Ha OCHOBE KBAaJPaTHOI'O TPEXUJICHA;

e  BBIIIOJIHATH JCJIIEHUE MHOIOWICHA HA MHOTOWIEH C OCTAaTKOM;

e  JI0Ka3bIBaTh CBOMCTBA KBAJPAaTHBIX KOPHEH U KOPHEU CTENEHHU N,

®  BBIIOJIHATH [IPEOOPa30BaAHUS BBIPAXKEHU, COEPIKALLUX KBAJpaTHbIE KOPHU, KOPHU CTENEHU N;

e  CcBOOOJIHO OTIEPHPOBATH OHATUSIMH «TOXKIECTBOY, «TOKIAECCTBO Ha MHOXKECTBEY, «TOKIECTBEHHOE IPe0oOpa3oBaHue,

. JokY = %
e  BBIOJIHATH pa3InUHbIE PEOOPA30BAHUS BEIPAKEHHUH, COMEPIKAIINX MOILYJII/I.( * ) *

B noBceqHeBHOM KU3HU U NIPHU U3YYEHUH APYTUX MPeIMeETOB:

®  BBINOJIHATH NMPEOOPaA30BaHUSI U JEUCTBUS ¢ OYKBEHHBIMU BBIPAKEHUSMHU, YHCIOBBIE KOA(D(PHUIIMEHTH KOTOPBIX 3alKUCaHbl B CTAHJAPTHOM
BH/JIE;

e  BBIIOJIHATH IPEOOPa30BaHUS PALlMOHANBHBIX BHIPAKEHUH MPU PELICHUH 33/1a4 IPYIrUX Y4eOHBIX IIPEIMETOB;

®  BBINOJHATH MPOBEPKY MPABIONOA00MS (PU3NIECKUX I XUMUYECKHX (POPMYIT Ha OCHOBE CpaBHEHHS pa3MEPHOCTEH U BaJICHTHOCTEH.
YpaBHeHNs 1 HEPABEHCTBA

e (CB00OOAHO oOmNEpUpPOBaTH MOHATUSMHU. ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIC YPaBHEHHsS U HEPABEHCTBA, ypaBHEHUE, SIBIIAIOIIEECS
CJICACTBHUEM JJPpYTOTr0O YpaBHCHHA, YPABHCHU A, PABHOCHJIBHBIC HA MHOXXCECTBC, PABHOCHJIBHEBIC npeo6pa3OBaH1/151 ypaBHeHHﬁ;

e  pemarb pa3HbIe BHJBI YPaBHEHUI U HEPABEHCTB M UX CHCTEM, B TOM YHCJIE HEKOTOpPbIE YpaBHEHHs 3 U 4 cTeneHe, APOOHO-paIliOHAIEHBIC
Y UppanyoHaIbHEIE,

e  3HaTh TeopeMy Buera /s ypaBHEHHM CTENIEHU BBIIIE BTOPOH;

o IIOHUMATBb CMBICJI TCOPEM O PABHOCUJIBHBIX 1 HCPABHOCUJIIbHBIX npeo6pa3OBaH1/1;1x ypaBHeHI/Iﬁ 1 YMCTb UX JIOKAa3bIBATh,

e BIAJCTh Pa3HBIMU METOJAAMH DPELICHUS YpaBHEHUM, HEPABEHCTB U MX CHUCTEM, YMETh BBIOMpPATh METOJ pelIeHUss U 00OCHOBBIBAThH CBOI
BBIOOD;

®  CMONB30BaTh METOJ WHTEPBAJIOB [UJIS pEIICHHs HEPaBEHCTB, B TOM 4YHUCIE JAPOOHO-pallMOHANbHBIX M BKJIIOYAIOMIUX B ceOs
HAPPalMOHAILHBIE BRIPAXKECHUS,

e pemiarh anredpandecKkue ypaBHEHUS M HEPABEHCTBA M UX CHCTEMEI C ITapaMeTpaMu anreOpandeckuM U rpaduuecKuM MeTOIaMu;

®  BJIAJIETh PA3HBIMH METOJAMU JOKA3ATEIbCTBA HEPABEHCTB;

e  pelaTh YpaBHEHUS B LIEJBIX YNCIIAX;



e  u300pakaTh MHOYKECTBA Ha IJTIOCKOCTH, 3aJJaBa€Mble YPABHCHUSIMHU, HEPABEHCTBAMH M UX CHCTEMaMH.
B noBceHeBHO KU3HHU U NPH U3YyYEHUH IPYTUX MPeAMETOB:

®  COCTaBJIATH U PEIIaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU PEIICHUH 3a/1a4 APYTrUX YIeOHBIX IPEIMETOB;

®  BBINOJIHATH OIEHKY MPaBIONOAO00US PE3yIbTaTOB, MOJYYaEMbIX MPHU PEHICHUH PA3JIMYHBIX ypaBHEHHWI, HEPABEHCTB U UX CHCTEM IPHU
pEIICHUY 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

®  COCTaBJIATH U PEIIaTh yPaBHEHUS M HEPABEHCTBA C IMapaMeTpaMu MPHU PEIICHUH 3a7a4 APYTruX YIeOHBIX MTPEIMETOB;

®  COCTaBJIITh YPAaBHEHHE, HEPABCHCTBO WJIM UX CHUCTEMY, OTTMCBHIBAIONINE PEATHbHYIO CUTYAIIMIO WJIH MIPUKIIATHYIO 33/1a4y, HHTEPIIPETUPOBATh
MOJTyYCHHBIC PE3YIIbTaThI.

DYyHKIUH

e (CB0oOOAHO OIEpPUPOBATh MOHATHUSIMH: 3aBUCUMOCTH, (DYHKIIMOHAJIbHASI 3aBUCUMOCTh, 3aBUCHUMasi M HE3aBUCUMAas TEPEeMEHHbBIC, (yHKITUA,
CrocoObI 3a1anus (QYHKIMH, apryMEHT U 3Ha4YeHUEe (PYHKINUU, 00JIACTh OMPEACIICHUS U MHOXKECTBO 3HAYCHUS (PYHKIIMH, HYJIH ()YHKIIHH, IIPOMEKYTKH
3HAKOIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMW, HAUOOJbIIEe W HAWUMEHBIIEC 3HAYCHHS, YETHOCTH/HEUETHOCTh (PYHKIWHU, TMEPHOIUIHOCTH ()YHKIIHH,
rpaduk QyHKINH, BEPTHKATbHAS, TOPU30HTAIbHAS, HAKIIOHHAS aCHMITTOTHI; TpaUK 3aBUCUMOCTH, HE SIBJISTFOIICHCS (DYHKITUECH,

e crpouth rpapuku (QyHKIUN: TUHEHHOW, KBaJAPAaTHUUHOM, NPOOHO-TMHEHHON, CTENEHHOW NMPH pa3sHBbIX 3HAYEHUSIX IMOKA3aTels CTENeHH,
y =[x

®  HCHOJIB30BaTh IPe0Opa3oBaHus rpaduka QyHKIUH y = f (x) VIS HOCTPOCHHUS rpaMKoB QYHKIMHI y = af (kx+b)+c;

e  aHAIM3UPOBATH CBOMCTBA (DyHKIMI U BUJ rpaduka B 3aBUCUMOCTH OT ITapaMeTPOB;

e CBOOOJHO ONEPHPOBATH TOHATHAMU: IIOCJICAOBATEILHOCTh, OrpPAaHUYCHHAS IOCJIEIOBATEILHOCTH, MOHOTOHHO BO3pAaCTaIOIIas
(yObIBaroIas) mociae0BaTeIbHOCTD, MPEIEIT MOCIEI0BATEIbHOCTH, apu(METHIECKas IIPOrPECCHsI, TEOMETPHUECKAst TPOTPECCHs, XapaKTEPUCTH IYECKOE
CBOMCTBO apu(pMeTnyecKoil (reoMeTpuuecKoil) mporpeccuu,

®  WCMOJIb30BaTh METOJ] MaTeMAaTHUUeCKOW WHAYKIMH JUIsi BbIBOAA (OpMYJ, JOKA3aTelbCTBAa PABEHCTB M HEPABEHCTB, PEIICHUS 3a7ad Ha
JIETUMOCTb;

®  WCCIIEeNOBATh MOCJEA0BATEILHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

e pematb KOMOMHHPOBAHHBIC 33]]a41 HA apU(PMETUUYECKYIO M TEOMETPHUYECKYIO TPOTPECCUH.

B noBceaHeBHOM KM3HU U MPHU U3YyYeHUH IPYTUX MPeAMETOB:

e KOHCTPYUPOBaTh U HCCIEAOBaTh (DYHKIMH, COOTBETCTBYIOIIHME pEATbHBIM MpOLleccaM U SBICHHUSM, WHTEPIPETHUPOBATH MOJIy4eHHBIC
pE3yIbTaThl B COOTBETCTBUU CO CIEIU(UKON UCCIIEyeMOT0 MpoIiecca UK SIBICHUS;

®  WCIOJIB30BATh TpayIKK 3aBUCUMOCTEH JIJIsl UCCIIEOBAHUS PEATBHBIX ITPOIIECCOB U SIBJICHUN;

®  KOHCTPYUPOBATH U UCCIENOBATh GYHKIIMH MPHU PEUICHUH 33434 APYTUX yIeOHBIX MPEAMETOB, HHTEPIPETUPOBATH MOIYUYEHHBIE PE3YIbTAThI
B COOTBETCTBUU CO CHENUPUKON ydeOHOTO TpeMmeTa.

CraTucTHKA M TeOpHsi BEPOSITHOCT il



e (CB0o0OAHO omnepupoBaTh MOHATUSAMH: CTOJOYAThIE W KPYrOBbIE AMArpamMMbl, TaOJIHUIBI JAaHHBIX, CpeAHEE apU(pMETHUYEecKoe, MEHaHa,
HauOoJiblIee U HaMMEHblIee 3HaYeHNs BBIOOPKH, pa3Max BbIOOPKH, IUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE, CllydaiiHas H3MEHYHUBOCTb;

e  BbIOMpaTh HanboJee yaoOHBIH crioco0 mpeacTaBiIeHus: HH(pOpMaIiy, aIeKBaTHBINA €e CBOMCTBaM M LIEJISIM aHAIIN3A;

®  BBIUUCIIATH YUCIIOBBIEC XapPAKTEPUCTUKU BBIOOPKHY;

e  CcBOOOJHO ONEPHPOBATH MOHATUAMHU: (DAKTOPUA YKCIIA, IEPECTAHOBKH, COUETAHUS U pa3MeIleHus, TpeyroabHukK Ilackans;

e cBOOOJHO ONEPUPOBATh MOHATUAMM: CIy4alHBIM ONBIT, CIy4aillHbIl BBIOOp, MCHBITAHHE, JIEMEHTApHOE CilydaiiHoe coObITHe (MCXOn),
KJIACCUYECKOE OIPEIENIEHUE BEPOATHOCTH CIy4aiHOTO COOBITHS, ONEPALM HaJl CIy4allHBIMU COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e CcBOOOJIHO ONEPUPOBATH MOHATHAMH: CIy4alHBIA ONBIT, CIy4alHBI BBIOOp, MCIBITAHUE, 3JIEMEHTapHOE CiIydaiiHoe coObiThe (Hcxon),
KJIACCUYECKOE OIPEIENIEHUE BEPOATHOCTH CIy4aiHOTO COOBITHS, ONEPaLu HaJl CIy4allHbIMU COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e  3HATh IPUMEPHI CIYYAHHBIX BEJIMYMH, U BBIYUCIIATh UX CTATUCTUUYECKUE XapaKTEPUCTHKH;

®  UCHOJb30BaTh (GOPMYIIbI KOMOMHATOPUKH IPU PEIIEHUN KOMOMHATOPHBIX 33/ad;

e  pemiarh 3aJ1a4M Ha BbIUMCIEHHE BEPOSITHOCTH B TOM YUCJIE C UCIOJIb30BaHUEM (HOPMYIL.
B noBcenHeBHOM KU3HHM U NIPH U3Yy4YCHUH JPYIHX NPEAMETOB:

®  [peACTaBIATh UH(POPMALIMIO O pealbHBIX MPOLIECCAX U SABJIECHUSAX CIIOCOOOM, aJIeKBaTHBIM €€ CBOMCTBAM U LI UCCIIEI0BAHUS;

®  AHAIU3MPOBAaTh M CPABHMBATH CTATUCTHMUYECKUE XApaKTEPUCTUKU BHIOOPOK, MOJYYEHHBIX B IPOLECCE PELICHMs MPHUKIAJHON 3aaaud,
W3YUYEHHsI pealibHOTO SIBJICHUS, PEIIeHU 3a/1a4l U3 APYIHX y4eOHBIX MPEJAMETOB;

®  OLEHUBATh BEPOSATHOCTb PEAJILHBIX COOBITUN U SIBJIEHUM B Pa3IMUHbIX CUTYyalUIX.
TexkcroBbIe 3a1a4u

e PemaTh NpocThI€ U CIOKHBIE 3a/1a4H, a TAKXKE 337a4d OBBIIIEHHON TPYIHOCTH U BBIAEIATh UX MaTEMaTHYECKYIO OCHOBY;

®  pacro3HaBaTh pa3HbIC BUJbI U TUIIBI 33/1a4;

®  JCHOJIB30BaTh pa3Hble KpPaTKHE 3allMCH KAK MOJEIM TEKCTOB CJOXKHBIX 33Jad M 3aJ1a4 IOBBIIICHHOW CJIOKHOCTH JUIsl ITOCTPOEHUS
MIOMCKOBOM CXEMBI U peIIeHus 3a/1a4, BEIOUPaTh ONTUMAIBHYIO JIJIsl pacCMaTpUBAaeMOM B 3ajjaue CUTyallud MOJEIb TeKCTa 3a/1a4H;

®  pPAa3IMYaATh MOJEIb TEKCTA U MOJENb PEIICHU 3aa4l, KOHCTPYHPOBATh K OJTHOM MOJEIIN PEUICHUS CIOXKHBIX 3a/1a4 Pa3HbIE MOJIENIN TEKCTa
3a/1a4H;
3HATh M PHUMEHSATH TPU CHOCO0a MOUCKa perieHus 3a1a4 (0T TpeOOBaHHS K YCIOBHIO U OT YCIIOBUS K TPeOOBaHHIO, KOMOMHUPOBAHHBIN ),
MO/JICJINPOBATh PacCYKICHHs ITPH MOUCKE PELISHUs 3a1ay C TOMOIIBIO I'pad-CXEMBbI;
BBIIEIIATH 3TAIbI PELICHUS 3a/1a4M U COIEP>KaHNUE KayKIOro JTana;
YMEThb BBIOMpATh ONTHMAJIbHBIA METOJl PELIEHHUS 33Jauyd M OCO3HABaTh BBIOOp METOJA, pacCMaTpUBaTh PA3IMUYHBIE METOJbI, HAXOJUTh
pa3HBIC PEIICHNA 3a/1a4M, €CIH BO3MOXKHO;

®  AHAJIU3MPOBATh 3aTPYJHEHUS IIPU PEIICHUU 3a/ay;

e  BBINOJIHATDH Pa3IMuHbIEe IPEOOPa30BaHU MIPEATIOKEHHON 3a/1a4, KOHCTPYHUPOBATh HOBBIE 33J]a4l U3 JaHHOM, B TOM YHucJie OOpaTHBIE,;

®  HHTEPIPETUPOBATH BBIUNCIUTEIbHBIE PE3YABTATHI B 33/1a4€, UCCIIEI0BATh OIYYEHHOE PELICHUE 3a/1a4U;



° HU3MCHATH YCIIOBUC 3ala4d (KOJII/I‘-ICCTBGHHLIC HNIJIN KAYE€CTBCHHBIC IIaHHI:Ie), ucciaca10BaTb U3SMCHCHHOC HpeO6p330BaHHOe;

®  AHATM3UPOBATh BCCBO3MOXKHBIC CUTYAIlMM B3aUMHOTO PACIOJIOXKCHHS JIBYX OOBEKTOB W M3MEHEHHE UX XapaKTEPHCTUK MPHU COBMECTHOM
JBMDKEHUHM (CKOPOCTh, BpPEMS, PAcCTOSIHME) MPHU PENICHWW 3a7ad Ha JBIKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOIOJIOKHBIX
HaIPaBJICHUAX, KOHCTPYUPOBATh HOBBIC CUTYallMU HA OCHOBE U3MEHEHHSI YCIIOBHUH 3a1auyl PH JIBUKCHUU TI0 PEKeE;

®  HCCIEA0BaTh BCCBO3MOXKHBIC CUTYALUH IIPH PEIICHUH 33124 Ha IBM)KECHHE 110 PEKE, PACCMaTPUBATh Pa3HbIC CHCTEMbI OTCUETA,

e  pemaTh pa3HOOOpa3HbIC 331a4H «HA YaCTHY,

e pemaTh ¥ 000CHOBBIBATH CBOC PEIICHHE 3a/1a4 (BBIICIATh MATEMATHUECKYIO OCHOBY) HAa HaXOX/CHHE YaCTH YMCIIAa U YKCJIA 110 €ro 4acTH
Ha OCHOBE KOHKPETHOT'O CMBICIIA JIPOOH;

o OGT:HCHSITB HICHTUYHOCTDL 3aJlad Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPU BCIMYUHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KCHI/IC), BBIACIATH OTU
BEJIMYMHBI ¥ OTHOIICHUS] MEX1Y HUMH, IPUMEHSTh UX IPU PEIICHUH 33]1a4, KOHCTPYHPOBATh COOCTBEHHBIC 33]1a4 YKa3aHHBIX THIIOB;

e  BJaJIETh OCHOBHBIMH METOJIAMH PEIICHUS 3a7ad Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH, UCIIOJIb30BaTh HX B HOBBIX CUTYAIIHSIX IO OTHOIICHHUIO
K U3Yy4CHHBIM B TIPOIECCEe OOYICHHUS,

e  pemiath 33jJa4M Ha MPOIICHTHI, B TOM YHUCIIE, CJIOXKHBIC MMPOIIEHTHI ¢ 000CHOBAHUEM, UCIIOJIB3YS Pa3HbIE CIIOCOOHI;

e  pemarh JOIMYECKHE 33]]a4i pa3HbIMH CIIOCO0AMH, B TOM YHCIIE, C IBYMS OJIOKAMH U C TpeMst 0JIOKaMH JTAHHBIX C TIOMOIIbIO TaOJIuII;

e  pemiarh 3aJ1a4M 110 KOMOWHATOPUKE U TEOPUH BEPOSITHOCTEN HA OCHOBE MCIIOJIb30BAHUS N3YUEHHBIX METOJI0B M1 OOOCHOBBIBATH PEILIECHUE;

e  pelaTh HECJIOXKHBIC 33/1a41 110 MATEMAaTHYECKON CTaTUCTHKE;

®  OBJIJICTh OCHOBHBIMU METOJIAMH PEUICHUS CEOXKETHBIX 3aj1au. apru(MeTH4ecKui, anreOpandeckuii, mepedbop BapHaHTOB, T€OMETPUUYCCKHIA,
rpadU4ecKui, MPUMEHSTh UX B HOBBIX 110 CPABHEHHIO C M3yYCHHBIMU CUTYAIHSIX.

B noBceHEeBHOI KU3HU ¥ IPH U3YYEHUH IPYTUX NPEIMETOB:

o KOHCTPYHUPOBATH HOBLIC IJIA I[aHHOfI 3aaa4M 3aJa4YHbIC CUTyalluUu C YYCTOM PCAJIbHBIX XapPaKTCPUCTUK, B YaCTHOCTH, IMPU PCIICHHUUN 3aaa4d
Ha KOHOCHTPAIUWHW, YYUTBIBATH INIOTHOCTH BCUICCTBA, PCIIATE U KOHCTPYUPOBATH 3ala4 HAa OCHOBC paCCMOTPCHUA pCaJIbHBIX CI/ITyaIII/II\/'I, B KOTOPBIX HE
TpeOyeTcs TOUHBIN BHIYMCIUTENbHBINA PE3YIbTAT;

e  pemaTh 3a7a4yM Ha JBIDKEHHE 110 PeKe, pacCMaTpUBasi pa3HbIe CHCTEMbI OTCUETA;

e  KOHCTPYUPOBATH 33JJaUHbIEC CUTYAI[UH, IPUOJINKEHHBIE K PEaIbHOM 1eHCTBUTEIILHOCTH.

I'eomeTpuuyeckue purypbl

o CBO60]1HO ONeprupoOBaTh TCOMECTPUUCCKUMU MMOHATUAMU IIPU PCHICHUHA 3a1a4 U IPOBCACHUN MATCMATHYCCKUX paCCY)KHeHI/II\/'I;

o CaMOCTOATECIIbBHO (1)OpMy.TII/Ip0BaTB OMpeaAcCICHUA TCOMCTPHUICCKUX (1)I/Il"yp, BBIIBUT'AaTh THUIIOTE3bI O HOBBIX CBOMCTBaxX U IMpHU3HaKax
reOMEeTPUYECKUX (PUTYp 1 000CHOBBIBATH MM OIPOBEPraTh UX, 0000LIATh MM KOHKPETH3UPOBAThH PE3yIbTaThl Ha HOBBIE KJIACCHI (PUTYp, TPOBOUTH B
HECJIOXKHBIX CTydasx KiacCH(pUKanuio GUryp 1mo pasinyHbIM OCHOBAHHSM;

® JcCleloBaTh UYEPTEXKH, BKIIOYAas KOMOWHanuMu (GuUryp, H3BIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATH  HMH(MOPMAIHIO,
NPE/ICTaBICHHYIO Ha YepTekKax;



e  pelarh 3aJa4d €OMETPUYECKOr0 COJEpKaHUsA, B TOM 4YHCIIE B CHTyalUsAX, KOTJa ajJrOpUTM pELICHUS HE CIIEAyeT SIBHO M3 YCJIOBMS,
BBITIONHATh HEOOXOMMMBIC NJISl PEIIeHUs 3a7add JIOTIOJHUTEIbHBIC TOCTPOSHUS, HUCCIENIOBAaTh BO3MOXKHOCTh NMPUMEHEHHsI TeopeM U (popmyn s
penieHus 3aiay;

e  (QopmynHpoOBaTh U IOKA3HIBATh T€OMETPUUYECKUE YTBEPKICHUSI.

B noBceHeBHOI KU3HU U IPHU U3YyYeHUU JAPYTUX NPeIMETOB:

®  COCTaBJIATH C MCIOJIH30BAHUEM CBOMCTB T€OMETPUUYECKUX (DUTYP MATEMATHUECKUE MOJICTHU JIJIsl PEIICHHUS 3a/1a4u MPAKTUIECKOTO XapaKkTepa
Y 3a/1a4 U3 CMEKHBIX JIUCLMIUIMH, UCCIAEA0BATh MOJYUYEHHbBIE MOJIETIU U MHTEPIPETUPOBATH PE3YIIBTAT.

OTHOmEeHust

e BraaeTh NOHATHEM OTHOUIEHUS KaK METAIlPEAMETHBIM;

e CcBOOOJHO OINEPUPOBATH MOHATHSAMH. PABEHCTBO (UTyp, paBHbIE (UTYpPHl, PABEHCTBO TPEYrOJIbHHUKOB, MapalieIbHOCTh MPSIMBIX,
MEPICHIUKYIIIPHOCTD TPSMBIX, YIIIbI MEXKAY MPSMBIMH, MEPICHAUKYISAP, HAKIOHHAS, MPOEKIHs, Moaooue Guryp, momoOHble (GUTYpHI, TOI0OHBIE
TPEYrOJIbHUKH;

®  ICIOJIb30BaTh CBOMCTBA MOJ00US U paBeHCTBA (GUTYp MPU PELICHUH 3a/1a4.

B noBceHeBHOI KU3HM U IPH U3YyYeHHUH APYTUX NPeIMeETOB:

®  WCIOJIb30BaTh OTHOIICHUS JUIsl TOCTPOCHUS U UCCIIEIOBAaHUSI MAaTEMAaTHYECKUX MOJIENIEH OOBEKTOB PEATbHON KU3HHU.
HN3mepeHusi 1 BBIYMCICHUS

e (CBo0OomHO omepupoBaTh MOHATUSIMH JIMHA, IUIONIA/b, OObEM, BEJIMYMHA yrjia KaK BEITUYMHAMH, HCIOJIb30BaTh PaBHOBEIUKOCTh U
PaBHOCOCTABJIICHHOCTh MPHU PEHICHUH 33[a4 Ha BBIYMCIIEHUE, CAMOCTOSTEIBHO MONy4aTh U UCIOIB30BaTh (OPMYJbI AJs BBIUMCICHHUM MJIOMIAACH U
00BeMOB GUTYp, CBOOOJIHO OMEPUPOBATH LIUPOKUM HaOOpoM (GOpMYyS Ha BBHIYHMCICHHE MPU PEHICHUH CIOXKHBIX 33/1ad, B TOM YHMCJIE M 3a7ad Ha
BBIUHCJICHHE B KOMOMHAIUSAX OKPYKHOCTU U TPEYrOJIbHUKA, OKPYKHOCTH U YETHIPEXyroJbHUKA, a TAK)KE C IPUMEHEHHUEM TPUTOHOMETPUH;

®  CaMOCTOATENHHO (POPMYITHPOBATH TUIIOTE3BI U IPOBEPATH UX JIOCTOBEPHOCTb.

B noBceHeBHOI KU3HN U IPH U3YyYeHHUH JAPYTUX NPeIMeETOB:

e  cBOOOJHO omepupoBaTh GopMylaMu IPH PEIICHUH 3a7a4d B IPYTUX YUeOHBIX MpeaIMeTax U MpH MPOBEACHUNA HEOOXOANMBIX BHIYUCICHUHN B
peanbHON JKU3HU.
I'eomeTpuyeckue nocTpoenust

e  OmnepupoBarh MOHIATHEM HAOOpa JIEMEHTOB, OMPEIEISIONINX T€OMETPUIECKYIO (PUTYDY,

e  BJIaJeTh HAOOPOM METO/0B TOCTPOCHUM LUPKYJIEM U JIMHEHKOH;

®  [IPOBOJUTH AHAJU3 U PEATU30OBBIBAThH ATAIbI PEIICHUS 33/1a4 Ha TOCTPOECHHUE.

B noBceHeBHOI KU3HM U IPU U3yYeHHUH JAPYTUX NPeIMETOB:

®  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;

e  OIICHUBATH Pa3Mephl peaTbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.
IIpeoopazoBanusie OrnepupoBaTh ABHKEHUSIMHU U TPEOOPA30OBAHUIMU
KaK MeTarpeAMETHBIMH TOHITHSIMU;

e  OMepUpOBaATh MOHATHEM JABWKEHUS U TIPEeoOpa3oBaHUs MOM00MS il 000CHOBAHUM, CBOOOIHO BJIAJETh MPUEMaMHU MOCTPOCHHS (DUTYp C
MTOMOIIBIO ABMKCHUI U TIpeoOpa3zoBaHus Mo100us, a Takke KOMOMHAIMSIME JIBHKEHUH, TBHKEHUH U TPeoOpa3OBaHU;



®  WCIOJIb30BaTh CBOWMCTBA JIBIJKCHHM W MpPeoOpa3oBaHUM IJIsi MPOBEICHUS OOOCHOBAHUS M JIOKA3aTENIbCTBA YTBEPKICHUM B TE€OMETPUU H
IpYrux y4eOHbIX IMpeIMeTax;
®  [0JB30BaThCS CBOWCTBAMH JBM)KCHUH M TPeoOpa3oBaHUl IPH PEeILICHUH 3ajay.
B noBceqHeBHOM KU3HU M NIPHU U3YYEHUU JPYTHX NPeEIMETOB:
®  [IPUMEHSTH CBOMCTBA JBUXKEHUM U MPUMEHATH NMOA0OUE ISl IOCTPOCHUI U BBIYUCICHUH.
BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH
e (CBoOOAHO OmMEpHPOBATH MOHATHUAMH BEKTOP, CyMMa, pPa3HOCTh BEKTOPOB, NMPOM3BEICHHE BEKTOpA HAa YHCIIO, CKASIPHOE MPOU3BEIACHHUE
BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPJIMHATHI BEKTOPA;
®  BJIAJIETh BEKTOPHBIM U KOOPAVMHATHBIM METOJIOM Ha MJIOCKOCTH JUIsl PEIICHUs 3a7]a4 Ha BEIYMCIICHUE U JI0KA3aTeNIbCTBA;
®  BBINOJIHATH C MOMOIIBIO BEKTOPOB M KOOPJIMHAT JIOKA3aTEIbCTBO M3BECTHBIX €My reoMeTpuueckux (akTtoB (CBOHCTBA CpEAHUX JIMHUM,
TEOPEM O 3aMEUaTEIIbHBIX TOYKAX U T.II.) M ITOJIy4aTh HOBBIC CBOMCTBA U3BECTHBIX (PUTYD;
®  CIOJIb30BaTh YpaBHEHUS (pUTYp 7S pelieHus 3a7a4 U CAMOCTOSITENILHO COCTABIIATh YPABHEHHUS OT/AEIbHBIX MIIOCKUX (pUryp.
B noBceHeBHOM KU3HM U IPH U3yYeHHUH JAPYTUX NPeIMeTOB:
®  CIOJIb30BATh MOHATHUS BEKTOPOB M KOOPAMHAT JAJISl peUIeHus 3a1a4 1o Gusmke, reorpaguu U IpyruM y4eOHBbIM MpeIMeTaM.
Hcropust MaTeMaTuKH
e [lonumaTe MaTeMaTHKy KaK CTpPOTO OpPraHM30BAHHYIO CHCTEMY HAy4YHBIX 3HAHWM, B YaCTHOCTH BJIAJACTh MPEACTABICHHUSIMHU 00
AKCMOMAaTUYECKOM MOCTPOEHUU F'€OMETPUH U IEPBUYHBIMU MPEJICTABICHUAMH O HEEBKJIUAOBBIX T€OMETPUSIX;
® paccMarpuBaTh MAaT€MAaTUKy B KOHTEKCTE MCTOPUM Pa3BUTHS LMBWIM3ALMU U UCTOPUM PA3BUTHUS HAYKH, IOHUMATh POJb MAaTEMAaTHUKHU B
pazButuu Poccuu.
Metoabl MAaTeMaTHKH
e BrangeTh 3HAHUSAMH O PA3TUYHBIX METOJaX OOOCHOBAHUS U OMPOBEP)KEHUS MAaTEMAaTUYECKUX YTBEPXKIECHUN U CaMOCTOSATEIHHO MPUMEHSTh
HX;
e  BIAJICTh HABBIKAMU aHAIM3A YCIOBUS 33[]a4M U OTPEeNICHUs MOAXOAIINX IS PeIIeHUs 3a7a4 U3YYeHHBIX METOJIOB HJIM X KOMOWHAIIHIA,
®  XapakTepU30BaTh MPOU3BEICHUS MUCKYCCTBA C YYETOM MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE, MCIIOIb30BaTh MATEMAaTHUYECKHE
3aKOHOMEPHOCTH B CAMOCTOSATEIIbHOM TBOPYECTBE.
Cucrema oneHUBaHus
Ouenka JMYHOCTHBIX, MeTANIPeAMETHBIX, MPEAMETHBIX Pe3yJabTATOB 00y4aAIHUXCAONEeHKa JINYHOCTHBIX
pe3yJabTaToOB MPEJCTABISET COOOM OIEHKY OCTHXKEHHUs OOYJarOIIMMHCS B XOJE WX JIMYHOCTHOTO Pa3BUTHS
TUTAHUPYEMBIX PE3yAbTAaTOB, OIEHKAa JTHX pe3yJIbTaToB 00pa3oBaTENbHOW JEATENBHOCTH OCYIIECTBISETCS B
X0JIE BHENIHUX HEMepCOHU(DHUIIMPOBAHHBIX MOHUTOPUHTOBBIX HMCCIICIOBAHUM HAa OCHOBE IEHTPAIU30BAHHO
pa3paboTaHHOr0 WHCTpyMeHTapus. K uX MpoBeNeHUI0 JOHKHBI OBITh MPUBIEYEHBI CIICIUATUCTHI, HE padoTarolue
B IIKOJie W OOJNamarImue HEOoOXOAUMOW KOMIETEHTHOCTBhIO B c(epe IMCHXOJOTUYECKONW TUArHOCTUKH Pa3BUTH
JINYHOCTH B JIETCKOM U IOJPOCTKOBOM BO3pacCTe.
OueHka MeTanpeaMeTHbIX pe3yJbTaTOB.
OCHOBHBIM 00bEKTOM OIIEHKH METANPEIMETHBIX PE3yIbTaTOB SIBJISETCS:
* CIIOCOOHOCTH ¥ TOTOBHOCTh K OCBOCHHIO CUCTEMATHIECKUX 3HAHHM, UX CAMOCTOATEILHOMY MOTMOJTHEHUIO, TIEPEHOCY ¥ MHTETPALINH;



* CITIOCOOHOCTH K COTPYITHUYECTBY U KOMMYyHUKAIIUH;

* CIIOCOOHOCTD K PEIICHUIO JTUYHOCTHO U COLUATbHO 3HAYMMBIX MPOOJIEM U BOIUIOMICHUIO HAWIEHHBIX PEIICHUH B IPAKTHUKY;

* criocoOHOCTh ¥ TOTOBHOCTH K Hcnoib3oBannto MKT B nensix o0ydeHus: U pa3BUTHS;

* CIIOCOOHOCTH K CaMOOPTaHU3aIIH, CAMOPETYISIIIUI U PEPIIEKCHH.

JIOTIOJIHUTENBHBIM MCTOYHUKOM JAaHHBIX O JOCTHKEHUM OTAEIbHBIX METAIIPEIMETHBIX PE3y/lbTaTOB B D-X KJaccax SIBISIETCA Pe3yiIbTaThbl
BBIMIOJTHEHUS [IPOBEPOYHBIX PabOT (CTAPTOBBIX, MPOMEKYTOUYHBIX U MTOTOBBIX) M0 MATEMAaTHKE M PYCCKOMY S3bIKY (TEKCThI pabOT MpHIIArarTcs,
KPUTEPHH OIleHWBaHUs npuiaratorcsi). [llkona octaBnsieT 3a co0o0ii MpaBoO U3MEHATH TEKCTHI pabOT U KPUTEPHU OLIEHUBAHMSL.

JIOTIOIHUTENBHBIM HCTOYHUKOM JAHHBIX O JOCTH)KEHHUU OTAENBHBIX METalpelIMETHBIX pe3yabTaTOB B 5-X Kiaccax SIBISIETCA pe3ylbTar
HIKOJIEHOTO TOPT(OIUO yIaIIeToCs.

Ouenka npeaMeTHbIX Pe3yJbTaTOB B XOJ/I€ PA3JIMYHBIX MPOUEAYP OLIEHUBAHUS. TEKYILETO, IPOMEKYTOUYHOTO U UTOroBoro. OneHka npeIMeTHbIX
PE3yIAbTATOB MPEACTABISIET COOOW OICHKY JOCTIKEHHS OOYYarOMIMMCS TUTAHUPYEMBIX Pe3yJbTaTOB IO OTACNbHBIM Ipeameram. [l ommcaHus
JOCTHKEHUI 00yJaroINUXCsl yCTAaHABIMBAIOTCS CJICAYIOIIUE MSATh YPOBHEH.
BbICOKHIT yPOBEHE JOCTMKECHUS I JAHUPYEMBIX PE3YJIbTATOB, OLICHKA «OTIUYHOY» (OTMETKA «5»).
IoBbIIEHHBII YP(BeHb JOCTHK( HUS TNITAHUPYEMBIX PE3YJIbTaTOB, OIICHKA «XOPOIIO» (0TMETKA «4»);
ba3oBblii ypoBeHE jocTMKeHUIT — YPOBEHB, KOTOPBIN JEMOHCTPUPYET OCBOCHHUE YYEOHBIX ACHCTBUN C OMOPHON CHUCTEMOW 3HAHMM B paMKax
nuana3oHa (Kpyra) BBIIENEHHBIX 3anad. OnazeHue 0a30BBIM YPOBHEM SBIISETCS JOCTATOYHBIM [UIsl MPOAOJDKEHUs OOydeHHUs Ha Cleayrolen
CTyIeHU 00pa3oBaHus, HO HE 10 MPO(UILHOMY HanpasieHUI0. JlocTHKEeHHIO0 6a30BOI0 YPOBHS COOTBETCTBYET OTMETKA «YOBJIETBOPUTEILHOY (MU
OTMETKa «3», OTMETKA «3aUTECHOY).
IMoHnKeHHBIH YPOBEHb JTOCTH)KCHHIA, OI[CHKA «HEYIOBJICTBOPUTEIBHO» (OTMETKA «2));
Hu3Kkuii ypoBeHb JOCTHKEHHIA, OIICHKA «TTI0X0» (0TMeTKa «1»).

Kpurtepuu ouneHuBanusi npeiMeTHLIX Pe3yJIbTaTOB
Ouenka nucbMenHbIX KOHMPONbHBIX pabom, 00Y4AOWUXC N0 MaAmeMamuKe
KontposnbHast paboTa 1Mo MareMaTHKe UMEET CIEAYIOIIYI0 CTPYKTYpY: niepBas 4actb (2-3 3aganHus) — 6a30Bblil MaTtepuai (Ha YJIOBICTBOPUTEIbHYIO




OLICHKY); BTOpasi yacTh (1 3amanue) maTepuai MOBBIMICHHOTO YpOBHS (Ha XOpOUIYIO OLEHKY); TpeThs 4acTh (1 3amaHme) marepuall BBICOKOTO
YPOBHS (Ha OTJIMYHYIO OIICHKY)

Omeem oyenugaenmcsa ommemkou «5», ecnu’. padoTa BHIIOIHEHA MTOJTHOCTHIO; B JIOTHYECKUX PACCYKIECHUSAX U 0OOCHOBAHUH PEIICHUS HET MPOOEIOB
W OIMOOK; B PEHICHHMH HET MaTeMaTHYeCKUX OMHMOOK (BO3MOXHA OJHA HETOYHOCTb, OIKMCKA, KOTOpasi HE SIBISICTCS CIICJACTBUEM HE3HAHUS
WJIU HEMOHUMAaHUs yueOHOTO MaTepHaa).

Ounenka «4» cTaBUTCS B CJEAYIONIMX CJAYYasix: ecJiM  BBINOJIHEHA IepBasi U BTOpasi YacTh PadOThI; paboTa BBHIIIOJHEHA MOJHOCTHIO, HO JOMYIICHA
1 rpy0ast niau aBe HErpyObIe OMMOKHU B IEPBOM YaCTH;

Ounenka «3» CTaBUTCS, €CJIM: BBINOJIHEHA TepBas 4yacTh pabOThI BBHINOJIHEHA IiepBas M BTOpas yacTh pabOThI, HO jomymieHa 1 rpybas wiu aBe
HErpyOble OMMOKYU B IIEPBOW YaCTH; padOTa BBHIIIOJHEHA TIOJHOCTHIO, HO JIOMYIeHa 2 - 3 TpyOble ONIMOKH B TIEPBOM YacTH;

OueHka «2» CTaBUTCSH, €CJU: JJONYIICHBI CYIECTBEHHBIC OMMOKH B IEPBOI YacTH, TIOKa3aBIlIKe, YTO o0yJaronuiicss He o0nagaer o0s3aTeIbHBIMU
YMEHUSIMH T10 TAHHOW TeMe B IOJIHOM Mepe.

Y4uTeap MOXKET OBBICUTh OTMETKY 32 OPHUTHHAJIBHBINM OTBET HAa BONPOC MJIM OPUTHHAIBHOE PEIICHHUE 3a/1a41, KOTOPBIC CBUIIETEIBCTBYIOT O
BBICOKOM MaTeMaTH4YE€CKOM Pa3BUTUH 00YUAIOIIETOCs; 3a pelIeHre 0oJiee CI0XKHOMN 3a1a4k UK OTBET Ha 00JIee CIIOXKHBIA BOTIPOC, TPEATIOKECHHbBIE
00yJaromemMycs TOTOTHUTEIHHO TTOCIIE BBITOJHEHHS UM KaKUX-THO0 IPYruX 3aJaHHi.

Oyenka ycmHulx 0meemos 00yuaowuxcs no Mamemamuxe

OTBeT ouleHNBaETCH OTMETKOM «5», eciu yueHuK: TIOJIHO PAaCKpPBUI COAEp)KaHUEe MaTeprana B 00beMe, MPe1yCMOTPEHHOM IPOTrPaMMO U
y4eOHUKOM; M3JIOKMII MaTeprall TPAaMOTHBIM SI3bIKOM, TOYHO UCIOJIb3ys MATEMAaTHYECKYF0  TEPMUHOJIOTHIO M CHMBOJIMKY, B

OINPEIIEIICHHON JIOTHYECKON MTOCIIEI0BATEIbHOCTH;

NPAaBUJIbHO BBIMOJIHWI PHCYHKH, YEpPTEKH, TpaduKH, COMYTCTBYIOIIME OTBETY, IOKa3ajl yYMEHHE WJUIIOCTPUPOBATh TEOPUID KOHKPETHBIMHU
npUMepaMu, PUMEHSTh €€ B HOBOW CHUTYAIlMH TPU BBITIOJIHECHUN MPAKTHYSCKOTO 33JaHusl; POJCMOHCTPUPOBA 3HAHUE TCOPUU PaHEe M3y4CHHBIX
CONYTCTBYIOLIMX TEM, C(HOPMHPOBAHHOCTh M YCTOMYMBOCTH HCIIOJNIB3YEMBIX INPH OTBETE YMEHHH W HAaBBIKOB; OTBEYaJl CaMOCTOSTENBHO, 0e3
HABOJISAIIMX BOIIPOCOB YUHUTEJNS; BO3MOXHBI OJIHA - IBE HETOYHOCTH MPH OCBEIIEHHE BTOPOCTEIICHHBIX BOMPOCOB WM B BBIKIIAJIKAX, KOTOPHIC YUCHUK
JIETKO UCTIPaBHJI ITOCTIE 3aMEYaHUS YIUTEIIS.

OTBeT OLIEHUBAETCSI OTMETKOM «4», €CIIH YIOBJICTBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OICHKY «5», HO TIPH 3TOM UMEET OJIMH M3 HEJOCTaTKOB: B
U3JI0)KEHHH JIOMYIIEHbl HEeOONbINe MpOoOesbl, HE WCKAa3WBIIEE MaTEeMaTHUECKOe COJAEp)KaHWe OTBETa; AOMYIIEHBI OJUH - JBa HEAOYeTa IPH
OCBEIICHWU OCHOBHOTO COJEPXKAaHUS OTBETa, MCIPABJICHHBIC IMOCIE 3aMEYaHUsl y4UTENs; AONMYyIIeHBl OomuOKa miu 0ojee OBYX HEIOYETOB IpPH
OCBEIIIEHUU BTOPOCTETIEHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE TIOCIIE 3aMEUaHHsl YIUTEIS.

Otmerka «3» CTABUTCH B CJEAYHIIUX CIY4Yasix: HEIMOJHO PACKPBITO COACpKaHHe MaTepuana (CoaepkaHue M3JI0KEeHO (parMeHTapHO, HE Bceraa
MIOCJIEI0BATENbHO), HO TOKa3aHO oOliee MOHMMaHWE BONpPOCAa M MPOJSMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IJISi YCBOGHHS TPOrPAaMMHOTO
marepuana (ompeneneHbl «TpeOOBaHUSMH K MaTeMaTHYeCKOW IMOJArOTOBKE YYaIUXCsS» B HACTOALICH NporpaMMme MO MaTeMaTHKE); HMEIHUCh
3aTPYJHEHUS WIH JIOMYIIEHBI OIMOKH B ONMpPEACICHNH MAaTeMaTHYeCKOW TEPMUHOJIOTUH, YePTEXKaxX, BBIKIAIKAX, HCIPABICHHBIC TIOCIIE HECKOIbKUX
HABOJSAIIMX BOMPOCOB YYUTENS; YICHUK HE CIPABUIICS ¢ MPUMCHEHHEM TCOPUHU B HOBOW CHTYAIIMH MPU BBITOJHEHHH MPAKTHYECKOTO 3aJaHHs, HO



BBITOJIHWJI 3a7[aHusl O0s3aTENbHOTO YPOBHS CJIOXHOCTH MO JAaHHOW TeMe, NMpH JOCTATOYHOM 3HAHUU TEOPETUYECKOro MaTepuana BBISBICHA
HeJ0CTaTOYHAas cPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.
Onenka «2» CTaBUTCH B CJAEAYIOUIMX CIy4asix: HE PACKPHITO OCHOBHOE COJEpKaHWE Yy4eOHOro marepuaia; OOHapy)KeHO HE3HAHHE YYEHUKOM OOJbIeit
Wik HanOoJiee BaKHOW 4acTH y4yeOHOro Marepuana; JOMYIIeHbl OMMOKH B OMPECNIEHUH MOHITHUM, MPU UCHOIb30BaHUU MATEeMAaTUYECKON TEPMUHOJIOTHH, B
PUCYHKaX, 4epTexax Wiu rpadukax, B BEIKIAKaX, KOTOPbIE HE UCIIPABIICHBI MIOCIIE HECKOIBKUX HABOSIIMX BOIIPOCOB YUUTEIIS.
Obwasn kraccuguxayus oumudoK.
[Tpu onieHKe 3HaHUM, YMEHUIN 1 HABBIKOB YUAIlIUXCS CIIEYeT YUYUTHIBATh BCE OMMOKHU (TpyObIie U HErpyObIe) U HETOUETHI.
I'pyObIiMu cuuTaOTCS OIINOKH:

-HE3HAHHUE OIpeENICHUS] OCHOBHBIX IMOHSTHI, 3aKOHOB, MPABUJI, OCHOBHBIX IMOJIOXKEHUN TEOpHH, HEe3HaHHE (OopMYys, OOMICTIPUHSATHIX CHMBOJIOB
0003HaYeHUI BETMYMH, €AUHULl UX U3MEPEHUS,
-HE3HAaHWE HAUMEHOBAHUM €IMHUL] U3MEPEHUS; -
HEYMEHUE BbIJIEIUTh B OTBETE IJ1aBHOE;
-HEYMEHHE NIPUMEHSTh 3HAHUS, aJITOPUTMBI JUJISl PELLICHUS 3a1a4; -
HEYMEHHE JeJaTh BEIBOBI M 0000IICHMS;
-HEYMEHHE YUTaTh U CTPOUTH TpaduKu;
-HEYMEHHUE I10JIb30BaThCs IEPBOMCTOYHUKAMU, YUEOHUKOM U CIIPAaBOYHUKAMMU; -[IOTEPS
KOPHSI WJIM COXPaHEHUE IIOCTOPOHHETO KOPHS;
-oTOpaceiBaHue 0e3 00BSICHEHUI OJJHOTO U3 HUX; -
paBHO3HAYHBIE UM OIIUOKH;
-BBIYMCIINTENbHBIE OLINOKH, €CIM OHU HE SIBIISIFOTCSI OIUCKOM; -
JIOTMYECKHE OIUOKH.
K Herpy0niM ommdkam cienyer OTHECTH:

-HETOYHOCTh  (POPMYJIMPOBOK, ONPEACICHHUM, MOHATUH, TEOpUH, BbI3BaHHAsI HEMOJHOTOM OXBaTa OCHOBHBIX HPU3HAKOB
OTIPEEIIEMOT0 MOHATUS WIHM 3aMEHON OJJHOTO - IBYX M3 3THX MPU3HAKOB BTOPOCTENEHHBIMU; HETOUYHOCTD Ipaduka;
-HEepALMOHAJIBHBIN METO/ peIIeHUs 33aJaud WM HEJOCTAaTOYHO MPOAYMAHHBIM IJIaH oTBeTa (HapyllEHUE JIOTUKH, MOJMEHa OTAENbHBIX OCHOBHBIX
BOITPOCOB BTOPOCTETICHHBIMH )
-HepaLMOHAJIbHBIE METO/IbI PA0OTHI CO CIIPABOYHON U IPYroil TuTepaTypoii; -
HEyMEHHUE pelaTh 3aJa4u, BBIIOIHSTH 3a/1aHus B OOLIEM BH/IE.

Hepoueramm sBIIAIOTCA: HEpallMOHAIbHBIE IPUEMBbI BEIYMCICHUH 1 peoOpa3oBaHmil; HeOpeXHOE 3anuceil, yepTexeil, cxeM, rpagukos.
Oyenka 8bl4UCTUMENLHBIX HABLIKOG 00YUAIOWUXCS D KILACCO8.
BrruncnurenbHble HaBBIKHM TPOBEPAIOTCS B BUJI€ IPOBEPOUHON pabOTHI coaepxanieil ycrable mpumMeps! (10 apupmernueckux aecTBuil) wu 4-5Snpumepom
«cronbuxomy. [IpoBepounas pabora paccuntana Ha 10mMuHYT. OTBET OLIEHMBAETCHA OTMETKOM «5», €Cli paboTa BHIMOITHEHA TTOJTHOCTHIO.

Ounenka «4» cTaBUTCS, €Clii paboTa BHINOIHEHA, HO JomylieHa | rpybast uiu 1Be HerpyOble OIIMOKH

Ouenka «3» craBuTCsl, eciii paboTa BBIIIOJIHEHA, HO JonylieHa 2 - 3 rpyOble ommOKH Uil BbIOIHEHO 50% paboThl.

OuneHka «2» CTaBUTCS, €CJIM TP BBHITIOJIHEHUU JIOMYILEHBI CYIIECTBEHHBIE OIIMOKH MOKAa3aBIlue, YTO 00yyaromuiicss He obsagaer 00s3aTebHbBIMU

YMEHUSIMH 110 IaHHOI TeMe B MOJIHOM Mepe.



TemaTnveckoe NJaHUPOBaHHE Kypca

S KJ1ace
Paznen (koam4yecTBO 4acoB)
Neni/mt Tema ypoka KommuectBo Tun ypoka XapakTepucTruKa NesTeIIbHOCTH 00yJarOIIUX Cs
4acoB
Harypanbubie yncia u mkais! (15q)

1 HarypanbHble yncia 1 KomOunupoBanusiii | OnuceBaTh CBOMCTBA HATYPAIBHOTO PS/IA; YUTATh U
3alMChIBAaTh HATYPAJIbHBIC YHUCIIA, YUTATh U
CpPaBHUBATh UX

2 Hatypanbnble uncna 1 KomOunupoBansbiii | OnuchIBaTh CBOMCTBA HATYPAIBHOTO Psijia; YUTATh U
3alMChIBAaTh HATYPAJIbHBIC YHUCIIA, YNTATh U
CpPaBHUBATh UX

3 HarypanbHble uncia 1 KomOunupoBanHelii | OnuchIBaTh CBOMCTBA HATYPAJIBHOTO psja; YNTATh U
3aIIUCBIBaTh HATypaJIbHBIE YUCIA, YATATh U
CpPaBHMBATh UX

4 Ortpe3sok. [nnHa otpeska. TpeyronbHUK 1 KomOunupoBanusiii | Pacno3sHaBaTh Ha yepTexax, pUCYHKaX, MOJEISAX

reoMeTpuueckue GUrypsl, KoHpurypauuu Guryp
(TIOCKHE M MPOCTPAHCTBEHHBIE), TPHBOIUTD
MIPUMEPHI aHATOTOB T€OMETPHUECKUX (QUTYP B
oKpykatomieM mupe. M300paxars reoMeTpuyeckue
(GbuUrypsl ¥ HIX KOH(UTYpAIH OT PYKH U C
WCTIOJIh30BAHNEM YEPTEKHBIX HHCTPYMEHTOB.
N300paxaTts reomeTpuueckue GUrypbl Ha KJIeT4aToi
O6ymare. I3MepsTh ¢ TOMOIBI0 HHCTPYMEHTOB U
CpaBHUBATh JUIMHBI OTPE3KOB. CTPOUTH OTPE3KH




3aIaHHOM JUIMHBI C ITIOMOILBIO JIMHEUKHU. BeIpakathb
OJIHM €IMHUIIBI U3MEPEHHUs] Yepe3 Apyrue.

Otpe3ok. lnuna otpe3ka. TpeyroibHUK

KomOuHMpoBaHHBIT

Pacno3naBath Ha yepTekax, puCyHKax, MOJIEIAX
reoMeTpuueckue GUrypsl, KoHGurypauuu Guryp
(TUTOCKHE M IPOCTPAHCTBEHHBIE), TPUBOIUTH
MIPUMEPHI aHAJIOTOB T€OMETPUIECKIX (DUTYD B
OKpyKaroieMm mupe. M3o0paxath reoMeTpruiecKue
(Gurypsl 1 HIX KOH(PpUTYpaLUU OT PYKH U C
MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB.
N300paxaTs reomeTpudeckue GUrypsl Ha KIETIaTON
Oymare. M3MepsTh C MOMOIIBIO HHCTPYMEHTOB U
CpPaBHUBATH JIJIUHBI OTPE3KOB. CTPOUTH OTPE3KH
3aJIaHHOM JIJTMHBI C TOMOIIBIO TMHEHKU. BeIpaxkarh
OJIHM €IMHUIIBI U3MEPEHHUSI Uepes3 Ipyrue.

Otpe3ok. [nuna orpeska. TpeyronbHHUK

KomOuHMpOBaHHBIT

PacnioznaBath Ha uepTekax, pUCyHKax, MOJEIAX
reoMeTpuueckue GUrypsl, KoHGUrypauuu Guryp
(mI0CKMEe U MPOCTPAHCTBEHHBIE), IPUBOJUTH
IPUMEPbI aHAJIOTOB FT€OMETPUYECKUX (QUTYp B
oKpyxaromeM Mupe. 300pakaTh reomeTpuieckue
(GuUTypHl 1 HEX KOH(PUTYpaLUu OT PYKH U C
UCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB.
N3006pakaTh reoMeTpudeckre (GUrypbl Ha KIeT4aToil
Oymare. M3MepsATh C MOMOIIIbIO HHCTPYMEHTOB U
CpaBHMBATh JUIMHBI OTPE3KOB. CTPOUTH OTPE3KU
3aIaHHOM JUIMHBI C TOMOLLBIO JIMHEWKHU. BeIpakath
OJTHU €TMHMIIBI U3MEPEHUs Yepe3 JIpyrue.

ITnockocts. psamas. JIyy.

KomOunupoBaHHbIH

Pacnio3naBate Ha 4epTekax, pUCYHKAX, MOJIEISAX
reoMeTpudeckue GUrypsl, KOHGUrypauuu Guryp
(MyI0CKME U MPOCTPAHCTBEHHBIE), TPUBOJUTH
MPUMEPHI aHATOTOB T€OMETPHUYECKUX (QUTYD B
OKpyXatomieM Mupe. M300pakaT reoMeTpruIecKue
(Gurypsl 1 HIX KOH(PUTypaluu OT PyKH U C
WCIOJIb30BAHNUEM YEPTEKHBIX HHCTPYMEHTOB.




N306paxkaTh reoMeTpudeckue GUTryphl Ha KJIETYaTOM
Oymare. I3MepsTh ¢ TOMOIIBI0 HHCTPYMEHTOB H
CPaBHUBATh JUIMHBI OTPE3KOB. CTPOUTH OTPE3KU
3aIaHHOM JUIMHBI C IIOMOILBIO JIMHEUKHU. BeIpakathb
OJIHU €IMHMILIbI U3MEPEHUs Yepe3 Ipyrue.

ITnockocts. psamas. Jlyy.

KomOunupoBaHHbII

Pacnio3naBath Ha yepTexkax, puCyHKax, MOJEIISAX
reoMeTpuueckue GUrypsl, KOHQUTypamuu Guryp
(TI0CKME U MPOCTPAHCTBEHHBIE), IPUBOIUTH
IpPUMEPBI aHATIOTOB F€OMETPUUECKUX UTYp B
oKpyKatomeM mupe. M300paxars reoMeTpudecKue
(burypsl ¥ HUIX KOH(UTYpAIH OT PYKH U C
UCTIOJIb30BAaHUEM YEPTEIKHBIX HHCTPYMEHTOB.
N306paxaTs reomeTpudeckue GUTryphl Ha KIETYaTON
Oymare. I3MepsTh ¢ TOMOIIBIO HHCTPYMEHTOB U
CPaBHHBATh JTMHBI OTPE3KOB. CTPOUTH OTPE3KH
3a/IaHHOM JUIMHBI C IIOMOILBIO JIMHEUKHU. BeIpakath
OJIHU €MHUIIBI U3MEPEHUS Yepe3 Ipyrue.

[IIxansl 1 KOOPAUHATHI

KOMOMHHPOBaHHBIN

[Tonp3oBaTbes pa3nnyHbIMU HIKanamMu. M3o0paxaTth
KOOpAMHATHBIN JIyd, HAHOCUTb €IMNHUYHBIE OTPE3KHU.
YMeTb onpeaenaTb KOOpAUHaATy TOUKH Ha JIyde, U
1300paXkaTh TOUKY MO 3aJaHHON KOOp/AMHATE.

10

[IIxansl 1 KOOPAUHATHI

KOMOMHUPOBaHHBIH

[Tosnp30Batbest pa3nuuHbIMY HIKanamMu. M300paxkath
KOOPAMHATHBIN J1y4, HAHOCUTh €IMHUYHBIE OTPE3KHU.
YMeTh onpeAeaTh KOOpANHATY TOUYKH Ha JIyde, U
1300pakaTh TOUKY 10 33JaHHON KOOpAMHATE.

11

[IIxansl 1 KOOPAUHATHI

KOMOMHUPOBaHHBIN

[Tosnp30BaTbest pa3nuuHbIMY LIKaTaMu. M300paxkats
KOOPAMHATHBIN J1y4, HAHOCUTh €IMHUYHBIE OTPE3KHU.
YMeTh onpeneaTh KOOpAUHATY TOUKH Ha JIyde, U
n300pakaTh TOUKY I10 33JaHHONM KOOpJAUHATE.

12

Memnsliie Wi OOJIBIIE

KOMOMHUPOBaHHBIH

CpaBHUBaTh YKcla MO pa3psijiaM, 0 3HAYUMOCTH.
BoinonusaTe nepebop BceX BO3MOXKHBIX BAPUAHTOB
JUTS TIepecueTa 0ObEeKTOB MM KOMOWHAIIHIH,
BBIAEIATh KOMOMHAIIMH, OTBEYAIOIINE 3aJaHHBIM




YCJIOBUSM.

13

Memnsbliie win OOJIBIIE

KOMOWHUPOBaHHBIN

CpaBHHBaTh YHCIIA 110 pa3psiaam, M0 3HAYUMOCTH.
BrimonHATs IEpebop BceX BO3MOKHBIX BAPHAHTOB
JUTSI TIepecueTa 0ObEKTOB HIIM KOMOWHAIINH,
BBIIENSATH KOMOHHALIMH, OTBEYAIOIIME 3aJaHHBIM
YCIIOBHSIM.

14

Mesnbiiie wiu 0oJiblie

KOMOMHHPOBaHHBIN

CpaBHHBATh YHCIIa 110 pa3psiaam, Mo 3HAYUMOCTH.
BeimonHsATs iepe6op BCEX BO3MOKHBIX BAPUAHTOB
JUIS TIepecueTa 00beKTOB MM KOMOWHAITHH,
BBIJICTIATh KOMOMHAIIMH, OTBEUYAIOIIUE 3aJaHHBIM
YCIIOBHSIM.

15

BxoaHo# KOHTPOJIb

WHIVMBUYaIbHBIHI

OmnuceIBaTh CBOMCTBA HATYPAJIBHOIO PAA; YATATh U
3alMCBIBaTh HATYpAJIbHBIC YUCIIA, YUTATh U
cpaBHMBaTh UX. CpaBHUBATh YMCIIA IO pa3psaam, 1o
3HaYMMOCTHU. BBITTOTHATH epedop BceX BO3ZMOXKHBIX
BapHUaHTOB JIs IlepecueTa 0ObEKTOB WU
KOMOMHAIUM, BBIAEIATh KOMOWHAIIMHY, OTBEYAIOIINE
3aJJaHHBIM yCJIOBUSAM. M300paxars KOOpAXHATHBII
J1y4, HAHOCUTh €IMHUYHBIC OTPE3KHU. Y METh
ONpEAEIIATh KOOPAUHATY TOUKHU Ha JIyde, U
n300pakaTh TOUKY I10 3a/laHHON KOOpJUHATE.

CrokeHue U BRIYMTaHUE HATYpatbHbIX uncen (20 u)

16

CrnoxeHue HaTypaIbHBIX YUCEN U UX CBOMCTBA

1

KOMOMHHUPOBaHHBIH

BBINOMHATE C0KEHHE HaTypajbHBIX unceln. BepHo
HCIIOIb30BaTh B €YU TEPMUHBL: CyMMa, CJIaraeMoe.
YcraHaBIMBaTh B3aUMOCBSI3H MEKIY
KOMIIOHEHTAMHU U Pe3ylIbTaTOM IPH CI0KECHHH.
CKJIa/IbIBaTh MHOTO3HAYHBIE YKMCIIA. 3HATh U YMETh
(dbopMynupoBaTh U IPUMEHATH IEPEMECTUTENBHOE U
COUYETaTEIbHOE CBOMCTBA CII0KEHHUE HATYPAIBbHbBIX
YHCEJl, CBOWCTBA HYJIS IIPU CIOKECHHUH.

Pemrats TeKCTOBBIE 3a/1a4U.

17

Crnoxenune HATypaJbHbIX YUCCII U UX CBOMCTBaA

KOMOWHUPOBAaHHBIH

BBITIONHATE ClOXEHNE HaTypalbHBIX yucel. BepHo
HCIIOJIB30BATh B p€YM TEPMUHBL: CyMMa, CJIaraeMoe.




YcTaHaBIMBaTh B3aUMOCBSI3U MEXTY
KOMIIOHEHTAMH U PE3YIbTAaTOM IIPU CIOKEHUH.
CKJIaJpIBaTh MHOTO3HAuUHbIE YKCIA. 3HATh U YMETh
(bopMyIHpOBaTh U MPUMEHSATH IEPEMECTUTEIHHOE U
COYETaTeNIbHOE CBOWCTBA CIIOKEHHE HATYPaIbHbIX
YU Cell, CBOMCTBA HYJIS IIPU CIOKCHUU.

Pemare TekcTOBBIE 331aUH.

18

CnoxxeHue HaTypaJbHBIX YUCEN U UX CBOMCTBA

KOMOWHUPOBAaHHBIN

BBIHOJIHSITB CJIOXKCHHUEC HaTypaJIBHBIX YUCCII. BepHO
MCIIOJIb30BaTh B PE€UYM TEPMHUHBI: CyMMa, CJIaraeMoe.
YCTaHaBHI/IBaTB B3aNMOCBA3U MC)KI[y
KOMIIOHEHTaMH U PE3YJIbTaTOM IPU CIOKEHUH.
CKJ1aabIBaTb MHOI'O3HAYHBIC YHCJIA. 3HaTI) nu YMGTB
(GbopMynupoBaTh U NPUMEHATH MIEPEMECTUTEIHHOE U
COYETATEIbHOE CBOMCTBA CII0KEHNE HATYPAJIbHbBIX
YHUCeJl, CBOMCTBA HYJIS IIPU CIOKEHUU.

Pemarts TeKCTOBBIC 3371a9H.

19

Crnoxxenue HATypaJbHbIX YUCCII U UX CBOMCTBa

KOMOMHHUPOBAHHBIH

BrINoJIHATE c0KEHNE HATypalibHBIX 4Kcenl. BepHo
UCIIOJIB30BAaTh B p€4YM TEPMHUHBIL: CyMMa, CJIaracMoe.
YcranaBinuBaTh B3aUMOCBSA3U MEXKIY
KOMIIOHEHTAMH U PE3YJIbTATOM IIPU CI0KEHUU.
CKJIaJIbIBaTh MHOTO3HAYHBIE YHCIIA. 3HATh U YMETh
hopmMynupoBaTh W MPUMEHSTH IEPEMECTUTEIILHOE U
COYETATEIBbHOE CBOKMCTBA CII0KEHNE HATYPAJIbHBIX
YUCell, CBOWCTBA HYJIS IIPU CI0KEHUH.

Pemarte TekcTOBBIE 3a1a4UN.

20

Cnoxenune HATypaJbHbIX YUCCII U UX CBOMCTBA

KOMOWHUPOBaHHBIN

BrINOnHATE Cl0)KEHNE HaTypalbHBIX yucen. BepHo
UCIIOJIB30BAaTh B p€4M TEPMHUHBI: CyMMa, CJIaraeMoe.
VYcraHaBIMBaTh B3aMMOCBSI3H MEKIY
KOMIIOHEHTAMHU U Pe3ylIbTaTOM IPH CI0KECHUH.
CKJIa/IbIBaTh MHOT'O3HAUYHBIE YKMCIIA. 3HATh U YMETh
(bopMyIMpOBaTh U MPUMEHSATH IEPEMECTUTEIHHOE U
COYETaTEIbHOE CBOMCTBA CI0KEHNE HATYPAIBHBIX
YU CEIl, CBOWCTBA HYJIS IIPH CIOKEHUH.




Pemars TeKCTOBBIE 3a0aUH.

21

Briuuranue

KomOunnpoBaHHbIi

BbINONMHATE BEHIYUTAHUE HATYPAIBHBIX YHCEIL.
BepHo ncnonb30BaTh B peun TEPMUHBL: Pa3HOCTD,
YMEHBLIAEMOE, BBIYUTAEMOE. Y CTAHABIMBATh
B3aMMOCBS3U MEX1Y KOMIIOHEHTAMH U PE3YJIbTaTOM
py BeIYUTaHUU. DOpMyIupoBaTh CBOMCTBA
BBIUNTAHUS HATYPAJIbHBIX YMCEIl. 3alIUChIBATD
CBOWCTBA BBIYUTAHUS C TOMOIIIBIO OYKB, yMETh
YUTATh YUCIIOBBIE BBIPAKEHUS, COACPKALIUE
JICICTBHE BBIYUTAHUS.
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Brruuranue

KomOuHMpOBaHHBIN

BbINonHATE BEIYUTAHUE HATYPAIBHBIX YHUCEIL
BepHO ucnonb30BaTh B pe4d TEPMUHBL: PA3HOCTD,
YMEHBIIAEMOE, BBIYUTAEMOE. Y CTAHABIMBATh
B3aUMOCBSI3M MEX1Y KOMIIOHEHTaMH U PE3YJIbTaTOM
1Ipu BelYUTaHUHU. DOPMYIUPOBATH CBOMCTBA
BBIUNTAHUS HATYPAJIbHBIX YMCEIl. 3allUChIBATD
CBOMCTBA BBIYUTAHUS C IOMOILBIO OYKB, YMETh
YUTATh YUCIIOBBIE BBIPAKEHUs, COACPIKALIUE
JIECTBUE BBIYUTAHUSA.
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Briuuranue

KomM6uHupoBaHHbIit

BbInonHATE BEIUMTAHUE HATypaIbHBIX YHCEN.
BepHo ncmnonb30BaTh B peun TEPMUHBI: pa3HOCTD,
YMEHBILIAEMOE, BHIYUTAEMOE. Y CTaHABIMBATh
B3aMMOCBSI3U MEXy KOMIIOHEHTaMH U PE3YAbTaTOM
IpY BBIYUTAaHUU. DOPMYIMPOBATh CBOWCTBA
BBIYMTAHUS HATypaJIbHbIX YHCell. 3alUChIBaTh
CBOMCTBA BBIYUTAHUS C IOMOILBIO OYKB, yMETh
YUTATh YUCIIOBBIE BBIPAXKEHMUS, COIEpIKALLIE
JIEMCTBUE BBIYMTAHHUS.
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Brruuranue

KomOuHupoBaHHbIH

BBINONMHATE BEIYMTAHUE HATYPAIBHBIX YHCEIL.
BepHo ucrnonb30Bath B pe4d TEPMUHBL: PA3HOCTb,
YMEHBIIAEMOE, BBIYUTAEMOE. Y CTAHABIMBATh
B3aMMOCBA3U MEXAY KOMIIOHEHTAMH U pE3ylbTaTOM
py BeruuTaHuu. DopMynmupoBaTh CBOMCTBA




BBIYMTAHUS HATypaJIbHBIX YUCEIl. 3alUChIBAaTh
CBOWCTBA BBIYUTAHUS C IOMOIIBIO OYKB, yMETh
YUTATh YUCIIOBBIE BBIPAKEHHUs, COACPIKALLUE
JICICTBHE BBIYUTAHUS.
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UYucnoBbie U OyKBEHHBIE BHIPAKEHUS

KomOunmpoBaHHbBIN

BepHo HCIIOJIB30BAaTh B p€UU TCPMHUHBI: YN CIIOBOC
BBIPAKCHUC, SHAYCHUC YU CIIOBOI'O0 BBIPAKCHUA.
BrrancaaTes yrcioBoe 3HaYCHHUE 6YKBCHHOFO
BBIPAXKCHUSA IIPU 3aJaHHBIX 3HAYCHUAX 6yKB

26

YucnoBble U OYKBEHHBIE BHIPAKEHUS

KomOunupoBaHHbIi

BepHO HCIIOJIL30BATh B pC€UYU TCPMHUHLBI: YHUCIIOBOC
BBIPAKCHUC, SHAYCHUC YU CIIOBOI'O BBIPAKCHMUA.
Breraucnate yncnoBoe 3HaueHUE 6YKB6HHOFO
BBIPpAXXCHUA NTPH 3aJaHHBIX SHAYCHUAX 6YKB
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YucnoBblie U OYKBEHHBIE BHIPAKEHUS

KomM6uHupoBaHHbIii

BepHo ucrnonb3oBath B peur TEPMUHBL: YUCIOBOE
BBIpaXXCHHE, 3HAYECHUE YHUCIIOBOTO BBIPAKECHHUS.
BbramcnsaTh 4ucIoBOe 3HAYCHHUE OYKBEHHOTO
BBIPAKCHHUS TP 33JJaHHBIX 3HAYCHUIX OYKB
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BYKBGHHEUI 3aIUCh CBOMCTB CII0KEHHUS BBIYUTAHUS

KomM6uHupoBaHHbIii

3anuchIBaTh CBOMCTBA CIIOKEHHUS M BHIYUTAHUS C
MIOMOIIBIO OYKB. (hOPMYITHPOBATH M 3AIMCHIBATH
CBOMCTBA CJIO)KEHUS U BBIYUTAHHUS C TOMOIIBIO
O0ykB. CocTaBiiTh OYKBEHHOE BBIPAKEHUE 11O
YCJIOBHIO 33J]a4d ¥ HaXOAMUTh €ro 3HauYeHHe Mpu
3aJJaHHBIX 3HAYCHUSAX OYKB.
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ByKBeHHafl 3aIICh CBOMCTB CI0KEHUS BBIYUTAHUS

KomM6uHupoBaHHbIit

3anuchIBaTh CBOMCTBA CIIOKEHUS M BRIYNTAHHS C
MOMOIIIBI0 OYKB. (POPMYITMPOBATH M 3aIUCHIBATH
CBOWCTBA CJIOXKEHUS U BBIYMTAHUS C TOMOILBIO
O0ykB. CocTaBiiTh OYKBEHHOE BBIPA’KEHUE 1O
YCJIOBHIO 33J1a4l ¥ HaXOAMUTh €ro 3HauYeHHe Mpu
3aJJaHHBIX 3HAYCHUSAX OYKB.
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ByKBeHHafl 3aIICh CBOMCTB CIOKEHHUS BBIUYUTAHUS

KomM6uHupoBaHHbIit

3anuchIBaTh CBOMCTBA CII0KEHUS M BHIUUTAHUS C
MOMOIIBI0 OYKB. (HOPMYIHPOBATH U 3aIMCHIBATH
CBOICTBa CJIOKEHUS ¥ BBIYUTAHUSI C TIOMOIIBIO
O0ykB. CocTaBiisiTh OYKBEHHOE BBIpa)KEHHE I10
YCIIOBUIO 33JJa4M U HaXOAUTh €ro 3HAUYEHUE MpU




3aJaHHbIX 3HAYCHUAX 6yKB .
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YpaBHeHue

KomOunnpoBaHHbIi

BepHo ucnonb3oBaTh B peu TEPMUHBI: YPAaBHEHHE,
KOpeHb ypaBHeHUs. Pemiats npocreiiiive ypaBHeHUS
Ha OCHOBE 3aBHCHUMOCTEH MEXKJy KOMIIOHEHTaMH1
apudMeTUYECKHUX eHCTBUNA. YMETh periaTh
MpoCTeHilne ypaBHEHUsI HA OCHOBE 3aBUCUMOCTEN
MEX1y KOMIIOHEHTaMH apu(MeTHYeCKuX JIeHCTBUH;
pemaTh 3aJ1a4 C MOMOIIBI0 YPABHEHUH.
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VYpaBHeHnue

KomOunmpoBaHHbBIN

BepHo ucrnonb30BaTh B peun TEPMUHBIL: YpaBHEHHE,
KOpeHb ypaBHeHUs. Pemiats npocreiiiivie ypaBHeHUS
Ha OCHOBE 3aBUCHUMOCTEU MEXy KOMIIOHEHTaMH1
apudMeTHuecKux AeUCTBUNA. YMETh peliarh
MpOCTENIINe YPABHEHHUSI HA OCHOBE 3aBUCUMOCTEN
MEX1y KOMIIOHEHTaMH apu(MeTHYeCKuX JIeHCTBUM;,
pemaTh 3aJ1a4u C MOMOIIBI0 YPaBHEHUH.
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YpaBHeHue

KomM6uHupoBaHHbIii

BepHo ucnonbs30BaTh B peuu TEPMUHBL: YPaBHEHUE,
KOpPEHb ypaBHEHM. Pemars npocreinme ypaBHeHUs
Ha OCHOBE 3aBUCHUMOCTEU MEXy KOMIIOHEHTaMH
apuMeTHIeCKUX ACUCTBUNA. YMETh peliaTh
[IPOCTENIINE YPABHEHUS HA OCHOBE 3aBUCUMOCTEN
MEXy KOMIOHEHTaMHU apu(PMETUUECKUX JEeHCTBUIA;
pemarh 3a1a4i ¢ TOMOUIBIO YPABHEHUN.
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YpaBHeHue

KomOuHupoBaHHbIH

BepHo ucnonbs30BaTh B peuu TEPMUHBL: YpPaBHEHUE,
KOpEHb ypaBHeHUs. PemaTe npocreiime ypaBHEeHUS
Ha OCHOBE 3aBUCUMOCTEN MEXAY KOMIIOHEHTaMHU
apudmeTHuuecKux AeUCTBUNA. YMETh pemiarh
MPOCTEUIIINE YPABHEHUS HA OCHOBE 3aBUCUMOCTEMN
MEX1y KOMIIOHEHTaMH apu(MeTHIeCKuX JIeHCTBUH;
pearh 3aa4u ¢ TOMOUIBIO YPABHEHU.

35

YpaBHeHue

KomM6unupoBaHHbIii

BepHo ucnonb30Bath B peud TEPMUHBL: YPAaBHEHMUE,
KOpEHb ypaBHeHUs. PemaTe npocreime ypaBHEHUS
Ha OCHOBE 3aBHCHUMOCTEN MEXKy KOMIIOHEHTaAMH
apudMeTHIeCcKux ACUCTBUNA. YMETh peliaTh




MIPOCTEUINE YPABHEHUS HA OCHOBE 3aBUCUMOCTEN
MEXy KOMIOHEHTaMHU apu(METHUECKUX JeHCTBUH;
pelaTh 3a1a4y ¢ HIOMOLIbIO YPaBHEHUIA.

YMHOXCHHUE U JICICHUE HATYpaIbHBIX Yrcen(26 1)

36

YMHOKEHUE HATYPAJIbHBIX YUCEN U €r0 CBOMCTBA

1

KomOunupoBaHHbII

BbINONMHATE YMHOXKEHHE HATYpPAJIbHBIX YUCEIL.
BepHo ncmonb30BaTh B peun TEPMUHBI:
IPOM3BEACHNE, MHOKUTENb. POpMYIUpPOBaTh
MIEPEMECTUTENBHOE, COYETATEIBHOE U
pacrpeeNuTeIbHOE CBOMCTBA YMHOKEHHUS
HaTypaJIbHBIX YMCEJI, CBOMCTBA HYJIS U €AUHULIBI
IpY YMHOXXEHUHU. IIPUMEHSTh Ha MPaKTHKE CBOICTBA
YMHOXEHHMSI . yMHOKaTh MHOI'O3HAUHbIE YUCIIa
«CTOJIOUKOM», BBIYMCIIATH 3HAUEHUE BBIPAXKECHUH,
CoJIepKalluX YMHOXKEHHE, BbIOUpas ya0O0HBIH
MOPSJIOK ICUCTBU,

HaXOJUTh 3Hau€HUE OYKBEHHOT'O BBIPAXKEHUS,
COJIepKALIEr0 YMHOXKEHUE, pellaTh TeKCTOBbIE
3aJ1a4H.
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YMHOXKEHHE HaTypaJbHBIX YHUCECI U €TO CBOMCTBa

KomOunupoBaHHbIH

BBINOMHATE yMHOKEHHE HATYypaJIbHBIX YUCEIL.
BepHo ncmnonp30BaTh B peun TEPMUHBI:
Ipou3BeieHne, MHOXUTENb. DopMynupoBaTh
NEPEMECTUTENIBHOE, COYETATENIBHOE U
pacnpenennuTeNbHOE CBOMCTBA YMHOKECHUS
HaTypaJIbHBIX YUCEJI, CBOMCTBA HYJIS U €IUHUILIBI
IIPY YMHOXXEHHUH. IPUMEHATH HA ITPAKTUKE CBOICTBA
YMHOXEHHMSI . yYMHOKaTh MHOT'O3HAUHbIE YKCIia
«CTOJIOUKOM», BBIYMCIIATH 3HAUE€HUE BBIPAKECHUH,
coJiepKalliuX YMHOXEHHE, BbIOUpas yaoOHBIH
MOPSIOK NEUCTBUH,

HaXOJUTh 3HaU€HHE OYKBEHHOT'O BbIPaXKEHMUS,
COJIEPKALIEr0 YMHOXKEHUE, PElIaTh TEKCTOBbIE
3a/1a4H.
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YMHOKEHUE HATYPAJIbHBIX YHCEN U €r0 CBOMCTBA

KomOunupoBaHHbII

BpINOMHATE yMHOKEHUE HATYpPaJIbHBIX YUCE]L.
Bepno ncnonb3oBaTh B pe4u TEPMUHBI:
MIPOU3BEICHHUE, MHOXKUTENDL. DOPMYIUPOBATH
MEePEMECTUTEIBLHOE, COYETATEILHOE U
pacIpeeuTeIbHOE CBOMCTBA YMHOKEHUS
HaTypaJbHBIX YHCEN, CBOMCTBA HYJIS U €IUHUIIBI
MPYU YMHOXEHUH. IPUMEHSTH Ha MMPAKTUKE CBOMCTBA
YMHOXEHHS . YMHOKaTh MHOT'O3HAYHbBIC YHCIIa
«CTOJIOMKOM», BEIUUCIISITH 3HAYCHUE BRIPAKEHUH,
CoJIeprKalIuX YMHOXKEHHUE, BHIOUpast yI0OHbII
MOPSAJOK JIEUCTBUI,

HAXOJUTh 3HAUeHHE OYKBEHHOTO BBIPaXECHHUS,
COAEPKAIIEr0 YMHOKEHHE, PEIIaTh TEKCTOBBIC
3aJIa4vH.
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YMHOXKEHUE HaTypaJbHBIX YHUCECJI U €TO CBOMCTBA

KomOuHMpOBaHHBIT

BbINONMHATE YMHOKEHNE HATypaJIbHBIX YUCEIL.
BepHo ncmonb30BaTh B peun TEPMUHBIL:
IIPOU3BENCHUE, MHOKUTENL. DOPMYIMpPOBaTh
IIEPEMECTUTENBHOE, COUETATENbHOE U
pacIpeeInTeIbHOE CBOMCTBA YMHOKEHHUSI
HaTypaJIbHbIX YHCEJI, CBOMCTBA HYJIS U €IMHULIBI
IIPY YMHOXXEHUH. IPUMEHATH Ha PAKTUKE CBOMCTBA
YMHOXEHHS . yMHOXKAaTh MHOI'O3HAYHBIE YUCIIA
«CTOJIOMKOM», BBIUNCIISITH 3HAYEHHUE BBIPAKEHUH,
COJIeprKaluX YMHOXEHHE, BbIOMpask y10OHbII
MOPSIOK IEUCTBUH,

HaXO/IUTh 3HauUeHHe OYKBEHHOT'O BBIPAXKEHUS,
COJIEPKAIIEr0 YMHOXKEHHE, pellaTh TEKCTOBbIE
3aJ1a4H.
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YMHOXEHNE HATypaIbHBIX YHCEN U €r0 CBOMCTBA

KoMOuHMpoBaHHbIi

BBINIONMHATE YMHOXKEHUE HATYPAIBHBIX YHUCEIL.
BepHO ucnosp30BaTh B pe4 TEPMUHBL:




NIPOU3BEACHNE, MHOXKUTENIb. POpMYIHpOBaTh
[IEPEMECTUTENIBHOE, COUETATEIbHOE U
pacIpeeIuTeIbHOE CBOMCTBA YMHOKEHHUSI
HATYpPaJIbHbBIX YHCEN, CBOWCTBA HYJIS M €IMHUIIBI
IIPU YMHOKEHUH. IPUMEHSATh Ha IPAKTUKE CBOMCTBA
YMHOXXEHUS . YMHOKaTh MHOTO3HAYHbIE YHCIIa
«CTOJOUKOM», BBIYMCIIATH 3HAUEHHE BBIPAXKEHUH,
CoJepXKAIX YMHOXKEHHE, BEIOUpast yI00HbBII
MOPSZIOK IEUCTBU,

HAXO/UTh 3HaUeHHE OYKBEHHOTO BBIPAXKEHUS,
CoJIepXKallero YMHOXKEHHE, pelaTh TEeKCTOBbIE
3aJ1auH.
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JeneHnue

KomOuHMpOBaHHBIT

BhINONHATE AeneHne HaTypallbHbIX uncel. BepHo
HCII0JIb30BaTh B PEYU TEPMUHBL: YAaCTHOE, I€JIMMOE,
aenurens. PopMylIMpoBaTh CBOMCTBA ACICHUS
HaTypaJIbHbIX uncesl. DopMynupoBaTh CBOWCTBA
HYJIA U €JUHHULIBI IPU IeneHnu. Pemare
IIPOCTEHIINE YPAaBHEHUS HA OCHOBE 3aBUCUMOCTEN
MEXy KOMIIOHEHTaMHU apu(PMETHYECKIX ICUCTBUI.
IIPUMEHATH HA IIPAKTUKE CBOMCTBA JCIICHMUS.
HaxOJIUTh 3HAYECHHUE BBIPAXKEHUS, COLECPIKAIIETO
JIeJICHUE, pelaTh IPOCTENINe YPaBHEHMS,
COJIeprKalIe YMHOKEHHUE U JIEJICHHUE, COCTABIIATh
OyKBEHHBIE BBIPAKEHHSI 10 TEKCTY 3aa4M, pelaTh
TEKCTOBBIC 33]1a4H.
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Henenue

KoMOnHMpoBaHHBIM

BbINonHATE AelIeHre HaTypalbHbIX Yncell. BepHo
HCIIOJIB30BaTh B p€YM TEPMHUHBI: YACTHOE, JEIUMOE,
nenurens. PopMylIpoBaTh CBOMCTBA ACICHUS
HaTypanbHbIX yncen. DopmynupoBaTh CBOMCTBA
HYJIA U €JUHULBI IpY JeneHuun. Pemars
MIPOCTENIINE YPAaBHEHUS HA OCHOBE 3aBUCHMOCTEN
MeX1y KOMIIOHEHTaMH apu(pMeTUYECKUX JIEHCTBUH.




MPUMEHSITh Ha IPAKTHKE CBOWCTBA JCTICHUSI.
HaxXOJIUTh 3HAUCHHUE BBIPAXKEHUS, COJICPKAIIETO
JIeJIeHre, petaTh NpocTenle ypaBHEeHUS,
coJieprKalllie YMHOKEHHUE U JIEJIEHUE, COCTABIATh
OYKBEHHBIE BBIPQKCHHUS 110 TEKCTY 3a[au, pelaTh
TEKCTOBBIE 3aJIa4H.
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Henenue

KomOuHMpoOBaHHBIT

BhInonHATE AeneHue HaTypabHbIX uncel. BepHo
UCIIOJIB30BAaTh B p€4d TEPMHUHBI: YaCTHOE, JEIUMOE,
nenurens. PopMylInpoBaTh CBONCTBA AEICHUS
HaTypajbHbIX yncen. DopmynupoBaTh CBOMCTBA
HYJISl M €IMHULBI IIpU AeneHuu. PemaTts
IIPOCTEUIINE YPAaBHEHUS HA OCHOBE 3aBUCHUMOCTEN
MEXy KOMIIOHEHTaMHU apu(pMETUYECKUX JEUCTBUI.
IIPUMEHATH HA IIPAKTUKE CBOMCTBA JCIICHMUS.
HaXOJUTh 3HAYECHUE BBIPAXKECHMUSI, COILEPIKALLETO
JIeJIeHUEe, pelaTh IPOCTEeUINe YpaBHEHMS,
coJleprKallie YMHOKEHHUE U JIEJICHUE, COCTABIIATh
OYKBEHHBIE BBIPAXKEHUSI 110 TEKCTY 3a]aui, pelaTh
TEKCTOBBIE 3aJ1a4H.
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JeneHnue

KomOuHMpOBaHHBIT

BhInONHATE AeneHne HaTypallbHbIX uncen. BepHo
UCIIOJIB30BAaTh B p€Y¥ TEPMHUHBIL: YACTHOE, JEIUMOE,
nenurens. PopMylInpoBaTh CBOMCTBA NEICHUS
HaTypanbHbIX yncen. DopmynupoBaTh CBONCTBA
HYJI M €IUHULBI IPpU eneHnn. Pemare
MIPOCTEHIINE YPAaBHEHUS HA OCHOBE 3aBUCHUMOCTEN
MeX/y KOMIIOHEHTaMU apu(METUYECKUX JIEHCTBUH.
IIPUMEHATH HA IIPAKTUKE CBOMCTBA JCIICHMUS.
HaxOJIUTh 3HAYECHHUE BBIPAXKEHUS, COIEPKAIIETO
JIeJICHUE, pelaTh IPOCTENINe YPaBHEHMS,
CoJleprKaliiue YMHOKEHHUE U JIEJICHHUE, COCTABIATh
OyKBEHHBIE BBIPAKEHHSI 10 TEKCTY 3aa4H, pelaTh
TEKCTOBBIE 33J1a4H.
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Henenue

KomOuHupoBaHHbIH

BEIIONIHATE IeneHue HAaTypaJIbHBIX YHUCCII. BepHo




UCIIOJIB30BaTh B p€4d TEPMHUHBIL: YaCTHOE, JEIUMOE,
aenurensb. PopMylIMpoBaTh CBOMCTBA ACICHUS
HaTypaJIbHBIX yncesl. opMynupoBaTh CBOWCTBA
HYJI U €JMHULBI IPU JeneHuu. Pemars
IIPOCTEHINNE YPABHEHUS HA OCHOBE 3aBUCUMOCTEN
MEXy KOMIIOHEHTaMU apu(METHUECKUX ACUCTBUI.
IIPUMEHATh Ha IPAKTUKE CBOWCTBA ACICHUS.
HaxOJWUTh 3HAYCHUE BBIPAXKEHUS, COLEPIKAIIETO
JIeJICHHE, penIaTh IPOCTEHIINE YPABHEHNUS,
COJIEpIKalIe YMHOKEHUE U JIETICHUE, COCTABIATh
OyKBEHHbIE BBIPAKEHMSI 10 TEKCTY 3aa4H, pelaTh
TEKCTOBBIC 33]1a4H.
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Henenue

KoMOuHMpoBaHHBIiM

BbINIONHATE AelieHne HaTypallbHbIX Yncell. BepHo
HCIIOJIB30BAaTh B p€4M TEPMHUHBI: YaCTHOE, JEIUMOE,
nenurens. PopMylInpoBaTh CBONCTBA AEICHUS
HaTypajbHbIX yncen. DopmynupoBaTh CBOMCTBA
HYJISl M €IMHULBI IIpY AeneHuu. PemaTts
IIPOCTEUIINE YPABHEHUS HA OCHOBE 3aBUCHUMOCTEN
MEX/y KOMIIOHEHTaMHU apu(pMETHUYECKUX JEUCTBUI.
IIPUMEHATH HA IIPAKTUKE CBOMCTBA JCIICHMUS.
HaxOJWUTh 3HAYCHHUE BBIPAXKEHUS, CONECPIKAIIETO
JIeJIeHUEe, pelaTh IPOCTEUINEe YPaBHEHMS,
COZIepKAIIEe YMHOKEHUE U JCIIEHUE, COCTaBIATh
OYKBEHHBIE BBIPAXKEHUSI 110 TEKCTY 3a7a4i, pelaTh
TEKCTOBBIE 3a/1a4U.
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Jenenue

KomOunupoBaHHbIH

BrITIOHATE AelIeHre HaTypallbHbBIX Yncell. BepHo
UCIIOJIB30BAaTh B p€Y¥ TEPMHUHBIL: YACTHOE, JEIUMOE,
Jpenutens. DopMyaupoBaTh CBONCTBA JACICHUS
HaTypajbHbIX yncen. DopmynupoBaTh CBOMCTBA
HYJIA U €IMHHULBI Y ieTeHnu. Pemate
IIPOCTEUIIINE YPABHEHUS HA OCHOBE 3aBUCHUMOCTEN
MEXy KOMIIOHEHTaMHU apu(pMETHYECKUX AEUCTBUI.
IIPUMEHATH HA IIPAKTUKE CBOMCTBA JEICHMUS.




HaxOJUTh 3HAUCHHUE BBIPAXKEHUS, COICPKAIIETO
JIeJIeHUE, peuiaTh MPOCTEeUIlne YypaBHEHHUS,
coJieprKaliie YMHOKEHHUE U JIeJIeHHE, COCTABISATh
OYKBEHHBIE BBIPQKCHHUS 110 TEKCTY 3a[a4, PEIIaTh
TEKCTOBBIE 3aJIa4H.

48

Jenenue ¢ ocraTkoM

KomOunupoBaHHbII

BrInonHsaTh Aesenne ¢ ocTaTKkoM. 3HaTh MPABUIIO
HAXOXKACHUS IEIUMOT0O TIPU JEJIEHUU C OCTATKOM.
BBITIOJIHSTH JICJICHUE C OCTATKOM,

HAXOJUTh JIETUMOE IO HEMOJHOMY YaCTHOMY,
JIIIUTENIO U OCTaTKY.

Pemate TekcToBBIE 3a/1a4H, TPEOYyIOIINE
MIPUMEHEHUSI IETICHUS C OCTATKOM.
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[[eneHHe C OCTaTKOM

KomOuHMpOBaHHBIT

BbInonHATE AeneHne ¢ 0CTaTKOM. 3HaTh MPaBUIIO
HAXOXKACHUS IEIUMOTO TIPU JEIEHUU C OCTATKOM.
BBITIOJIHSTH JICJIEHUE C OCTATKOM,

HAXOJUThH JIETUMOE IO HEMOJHOMY YaCTHOMY,
JICIIUTENIO U OCTaTKY.

Pemate TekcToBbBIC 3a/1a4H, TPEOYIOIINE
MPUMEHEHHUS IEJICHUS C OCTATKOM.
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JleneHue ¢ 0CTaTKOM

KomOunupoBaHHbIH

BhInonmHATE AeneHne ¢ 0OCTaTKOM. 3HATh MPABHIIO
HaxXOXIACHUS ACJIUMOro npu JCJICHUH C OCTaTKOM.
BBITIOJTHSATH JIETICHUE C OCTaTKOM,

HaxXOJUuThb ACIUMOC 110 HCTIOJIHOMY YaCTHOMY,
JENUTENIO U OCTaTKYy.

Pemate TekcToBBIE 3a/1a4uH, TPEOYIOIIHE
MIPUMEHEHHUS JISNICHUS C OCTATKOM.
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YnpouieHne BoIpaKkeHUN

KoMOnHMpoBaHHBIH

DopMynHpPOBaTh PACIPENEIUTEILHOE CBOMCTBO
YMHOKEHHSI OTHOCUTEIILHO CIIOKEHUS U
OTHOCHUTEJIBHO BBIYMTAHUS.

Haxonnuts 3HaueHUs BBIpA)KEHUN. 3HATh U YMETh
IIPUMEHATH HA NIPAKTUKE

pacIpenenuTeIbHOe CBOMCTBO YMHOXKECHUS
OTHOCHTEJIBHO CJIIOKE€HHUS U BBIYMTAHUS IIPU




YIIPOLIEHUNU BBIPAKECHUN. YMETh peIlaTh
YpaBHEHUs, IPUMEHSS PACIPEACIIUTEIBHOE
CBOMCTBO YMHOXCHMS,

peuiaTh TEKCTOBBIE 3aa4M.
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VYpouieHue BIpakeHUH

KomOuHMpoBaHHBIN

DopMynMpOBaTh PACIPENEIUTEILHOE CBONCTBO
YMHOKEHHS OTHOCUTEIIBHO CIIOKEHUS U
OTHOCHUTEJIBHO BBIYUTAHMS.

HaxoauTh 3HaueHUs BbIpaK€HUI. 3HaTh U YMETh
IIPUMEHATh Ha IPAKTUKE

pacnpenenuTenbHOe CBOMCTBO YMHOKCHHUS
OTHOCHUTEJIBHO CIIOKEHHUS U BBIYUTAHUS IIPU
YIPOLIEHUN BBIPA)KEHUM. YMETh peIlaTh
YPaBHEHHs, IPUMEHSISI paCIIPEIEIUTEIbHOE
CBOMCTBO YMHOKEHH,

pelaTh TEKCTOBBIE 3aJa4H.
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VYipolueHue BeIpaXeHU!

KoMOuHMpoBaHHBIiM

®opMynupoBaTh pacrpeeNuTeIbHOEe CBOMCTBO
YMHO>KEHUSI OTHOCUTENIBHO CIIOKEHUS U
OTHOCHUTEJIHO BBIYUTAHMUS.

HaxoauTs 3Ha4eHUs BbIpaKEHUH. 3HATh U YMETh
IPUMEHSTh Ha IPAKTUKE

pacnpenennTeNbHOE CBOMCTBO YMHOKEHHUS
OTHOCHUTEJIBHO CII0’KEHUS U BBIYUTAHUS IPU
YIIPOILEHNN BBIPaXEHUM. YMETh peniarhb
YpaBHEHHUS, IPUMEHSISI pacIpeIeIUTEIbHOE
CBOMCTBO YMHOXKEHHS,

pelaTh TEKCTOBBIE 3aJa4H.
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YnpouieHne BoIpaKkeHUN

KoMOnHMpoBaHHBIH

DopMynHpOBaTh PACIPEAEIUTEILHOE CBOMCTBO
YMHOKEHHSI OTHOCUTEIILHO CIIOKEHUS U
OTHOCHUTEJIBHO BBIYMTAHUS.

Haxonuts 3HaueHUs BBIpAKEHUNU. 3HATh U YMETh
IIPUMEHATH HA NIPAKTUKE

pacIpenenuTeIbHOe CBOMCTBO YMHOXKEHUS
OTHOCHUTEIILHO CJII0KE€HHUS U BBIYUTAHUSA IIPU




YIIPOLIEHUNU BBIPAKECHUN. YMETh peIlaTh
YpaBHEHUs, IPUMEHSS PACIPEACIIUTEIBHOE
CBOMCTBO YMHOXCHMS,

peniaTb TEKCTOBBIE 3aa4H.
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VYpouieHue BIpakeHUH

KomOuHMpoBaHHBIN

DopMynMpOBaTh PaCIPENEIUTEIBHOE CBONCTBO
YMHOKEHHS OTHOCUTEIIBHO CIIOKEHUS U
OTHOCHUTEJIBHO BBIYUTAHMS.

HaxoauTh 3HaueHUs BbIpaK€HUI. 3HaTh U YMETh
IIPUMEHATh Ha IPAKTUKE

pacnpenenuTenbHOe CBOMCTBO YMHOKCHHUS
OTHOCHUTEJIBHO CJIOKEHHUS Y BBIYUTAHUS NIpU
YIPOLIEHUHU BBIPAKEHUN. YMETh pelIaTh
YPaBHEHHs, IPUMEHSISI paCIIPEIEIUTEIbHOE
CBOMCTBO YMHOKEHH,

pelaTh TEKCTOBBIE 3aJa4H.
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VYipolueHue BeIpaXeHU!

KoMOuHMpoBaHHBIiM

®opMynupoBaTh pacrpeeNuTeIbHOEe CBOMCTBO
YMHO>KEHUSI OTHOCUTENIBHO CIIOKEHUS U
OTHOCHUTEJIHO BBIYUTAHMUS.

HaxoauTs 3Ha4eHUs BbIpaKEHUH. 3HAaTh U YMETh
IIPUMEHSTh Ha IPAKTUKE

pacnpenennTeNbHOE CBOMCTBO YMHOKEHHUS
OTHOCHUTEJIBHO CII0’KEHUS U BBIYUTAHUS IPU
YIIPOILEHNN BBIPaXEHUM. YMETh peniarhb
YpaBHEHHUS, IPUMEHSISI pacIpeIeIUTEIbHOE
CBOMCTBO YMHOKEHHS,

pelaTh TEKCTOBBIE 3aJa4H.
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[Topsitok BBIMOJIHEHUS IEUCTBUN

KoMOnHMpoBaHHBIH

Haxonuth 3HaueHUs1 YMCIIOBBIX BRIpAXEHUN. 3HATH
JIEUCTBHS MIEPBOU U BTOPOU CTYIIECHH, TIOPAIOK
JIEVUCTBUIA MPHU HAXOKICHUN 3HAYCHUN BBIPAKEHU.
YMeTh onpeaensiTe He0OXOqUMYIO
MOCJIEOBATEIHHOCTE BEITIOJTHEHNS JEHCTBUH,
HaXOJUTh 3HAYEHHUSI YU CIIOBBIX BBIPAXKEHHUI,
coOro1ast MOPSIOK AEHCTBHIA,




BBIINIOJIHATH I[QﬁCTBPISI I10 CXEMCE.
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[Topsitok BEINOJIHEHUSA IEHCTBUIA

KomOunupoBaHHbII

Haxonuth 3HaueHus1 YUCIIOBBIX BhIpAXKEHUN. 3HATH
JICUCTBUS MIEPBOM U BTOPOM CTYIEHU, MOPSAIOK
JICHCTBUM NPU HAXO0KICHUN 3HAYECHUU BBIPAKCHUM.
YMeTh onpenensTh He0OX0AUMYIO
MMOCJIEOBATEIHbHOCTE BHITTIOJTHCHHS JSHCTBUH,
HAaXOJIUTh 3HAYECHUS YUCIOBBIX BBIPAXKEHUH,
coOJro1ast MOPSIOK JEHCTBUIHA,

BBIIIOJIHATH JICUCTBUS IO CXEME.
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[Topsiiok BeINOJIHEHUS JEHCTBUI

KomOuHMpoBaHHBIN

HaxonuTh 3Haue€HMs YUCIOBBIX BhIpAKEHUI. 3HATh
JIEMCTBUSI IEPBOM U BTOPOU CTYIEHU, IOPAIOK
JICUCTBUN MPHU HAXOKICHUU 3HAYCHUN BBIPAXKEHUM.
YMeTh ornpeneisTh He0OX0AUMYIO
MOCJIEOBATEIHFHOCTE BBHITIOTHEHHS JSHCTBUH,
HaXOJUTh 3HAYEHHUS YUCIOBBIX BbIPAKEHUH,
co0Jro1ast MOPSZIOK ACHCTBUH,

BBIITOJIHATE JIEMCTBHS 110 CXEME.
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Ksanpar u ky6

KomOuHMpOBaHHBIT

Breruucnars 3HaueHus crenenu. BepHo
HCII0JIB30BaTh B PEYM TEPMUHBI: CTETICHb U
MOKa3aresb CTENeHH, KBaJpaT U Ky0 Jucia.
Brranciars 3HaueHUs BBIPAKEHU M, COIEPKAIINX
crerneHb. [ paMMaTHyecKku BEpHO YUTATh YUCIOBBIE
1 OyKBEHHBIE BBIPAKEHUSI, COAEPIKAIUE CTEIEHHU.
BrimonusaTe nepe6op BCeX BO3MOKHBIX BAPUAHTOB
JU1st Iepecuéra 0ObEeKTOB MM KOMOWHAITHH,
BBIIENSTH KOMOHHAIIMH, OTBEYAIOIIME 3aJaHHBIM
YCJIOBHSIM. 3HATh CYIIHOCTh MIOHSTHH CTETICHbD,
OCHOBAHHME CTEICHH,

IMOKa3aTellb CTCIICHH,

TIOHSATHUS «KBaJ[paT» U «KyO» ducia.

YMeTb npecTaBisATh MPOU3BEICHUE YUCEN B BUJIE
CTEIEHH,

MPEACTABIISITH CTENIEHb B BUJIE TPOU3BEICHUS YUCE,




HaXOJUTh 3HAYEHNE BBIPAKECHUH, CONEPKALINX
CTEIIEHb YUCIIA.
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1 KomOuHMpOBaHHBIN

Brruucnars 3HaueHus crenenu. BepHo
MCII0JIB30BaTh B PEYM TEPMUHBIL: CTEIIEHb U
MOKa3aTeNb CTEIICHH, KBaapaT U Ky0 4rca.
BrrunciiaTe 3Hau€HUs BBIPAKEHU I, CONEPKALINX
cTeneHb. [ paMmMaTHYeCKy BEPHO YATATH YUCIIOBBIC
1 OYKBEHHBIE BBIPQXKCHUS, COJICPIKAIINE CTCTICHH.
BrimonHaTs IEpebop BCceX BO3MOKHBIX BAPHAHTOB
JUTSI TIepecuéra 0OHEKTOB HIIM KOMOMHAIIHIA,
BBIIENSITH KOMOHHAIIMH, OTBEYAIOIIME 3aJaHHBIM
YCJIOBHSIM. 3HATh CYIIHOCTh MIOHSTHH CTETICHbD,
OCHOBaHHE CTEIICHH,

IMOKa3aTellb CTCIICHHU,

MOHSATHS «KBaJpaT» U «Ky0O» uncia.

YMeTh npeCcTaBIsATh MPOU3BEICHUE YUCEN B BUJIE
CTCIICHH,

MIPEACTABIISITH CTENIEHb B BUJIE TPOU3BEICHUS YU CE,
HaXOJUTh 3HAYEHUE BBIPAKCHUH, COIePKAIINX
CTEIICHb YHCIIa.

[Tnomaau u o6bembi(11 1)
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DopMyiibL

1 KomOunupoBaHHbIH

BepHo ncnonb30Bath B peun TepMuH popMyIa.
BbInonHATE BeIYKMCICHUS 1O (hOpMYyIaM.
I'paMmaTryecKu BEpPHO YNTATh UCIIOIb3YEMBIE
¢bopMyibl. MoiepoBaTh HECIIOXKHBIE CUTYaIUH C
MOMOILBIO (POPMYIT; BBITTIOTHATH BHIUMCIEHUS 110
dopmynam. Mcnonp30BaTh 3HAHUS O 3aBUCUMOCTSIX
MEXy BEIMYNHAMH CKOPOCTh, BPEMS, IIyTh IIPU
pELIeHNH TEKCTOBBIX 3aAa4. VIMeTs npeacraBieHue
0 (hopMynax Kak 0 MaTeMaTUYECKOM arlrapare,
YMETB I10JIb30BaThCS U3y4EHHBIMU
MaTeMaTH4ecKUMHU (HopMyliaMU; IPUMEHSTh UX JJIs
pelieHus mpocTeHmux GU3NYECcKux 3a1ad.
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®opMyiib

KomOunupoBaHHbII

BepHo ucnons30BaTh B peud TEPMUH (HopMyIa.
BBINONHATE BRIYHCICHUS TTO (hOPMYTIaM.
['pammaTryecku BEpHO YNUTATh UCIIOIb3YEMBIE
¢dopmynbl. MoaennpoBaTh HECIOKHbIE CUTYAIHH C
MOMOIUIBIO (POPMYJT; BBITOJIHATH BEIUMCICHHUS 110
dopmymnam. Mcrons30BaTh 3HAHUS O 3aBUCUMOCTSIX
MEXy BEINUNHAMU CKOPOCTh, BpEMS, IIyTh IIpU
pEILIEHNN TEKCTOBBIX 3a1a4. FIMeTh npesicTaBieHue
0 opmyrnax Kak 0 MaTeMaTHYECKOM arapare,
YMETbH I10JIb30BaThCSl U3yUYEHHBIMU
MaTeMaTH4ecKUMU (HopMylaMu; IPUMEHAITh UX JJIs
pemeHHsI MPOCTEUIHNX (PU3UIECKUX 3a/1aY.
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[Inomane. @opmyna mIomaayu NpsaMOyrojabHUKa

KoMOuHMpoBaHHBIiM

BepHo ucnosbp30BaTh B peun TEPMUH ILJIOMIATb.
BbraucnsaTe onaas GUrypsl mo KOJTHIeCTBY
KBaJIPATHBIX CAHTUMETPOB, YIOKEHHBIX B HEMl.
BrruucnsaTe miomaam KBajipaToB U
MPsIMOYTOJILHUKOB 110 opMmynam. Pemiats 3amaun,
WCIIOJIBb3Ys CBOMCTBA PAaBHOBETUKHUX (DUTYD.
BbruncnsaTh miomaam KBaapaToB U
MPSIMOYTOJIBHUKOB. MOIeTupOBaTh HECIOKHBIC
3aBHCHMOCTH C IMTOMOIIBI0 (hOPMYIT TIIOMIAIN
MPSIMOYTOJIbHUKA U TUTOLIAAHN KBajipaTa. MimeTh
MIpPeJICTaBICHUE O PaBEHCTBE QUTYP, O TTOMIAIH.
3HaTh (GOPMYIBI ISl BRIYUCIECHUS TTOIA 1N
KBaJpara U MpsIMOYTOJIbHUKA, YMETh M0JIb30BATHCS
TUMU (pOopMySIaMu TIPU PEIICHUH TMPOCTEHIITIX
r€OMETPUYECKHX 3a/au.
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IInomans. CDOpMy.TIa IJIomaau mpsMoyrojibHuKa

KomOunupoBaHHbIH

BepHo ncnonp30BaTh B peun TEPMUH IUIOLIA/Ib.
Bbruucnare miomaas GUrypsl mo KOJIM4eCTBY
KBaJIpaTHBIX CAHTUMETPOB, YIOKEHHBIX B HEMl.
BoruncnaTe muiomanm KBagpaTroB U
NpSMOYTOJIBHUKOB 10 opmynaM. Pemars 3anaun,
HCIIOJIb3YS CBOMCTBA PAaBHOBEIUKHUX (QUTYD.




Brrauciars niomanayu KBaapaToB U
IIPSAMOYT'OJIBHUKOB. MOIeIMpoBaTh HECIIOKHBIE
3aBHCHMOCTH C ITOMOIIBI0 (hOpMYII TIIOLIaAN
IIPSAIMOYTOJIBHMKA U IUIOLAAU KBajapaTa. imers
MIpeJICTaBICHUE O paBEHCTBE QUTYP, O IITOMIAIH.
3HaTh (QOPMYIBI AJIs1 BEIYUCICHHS IJI0IACH
KBaJpara v MpsIMOYTOJIbHUKA, YMETh M10JIb30BATHCS
TUMH (POPMYJIaMH MPU PEIICHAH MPOCTEHIIINX
r€OMETPUYECKHX 3aau.
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Enuaunnel uamepenus mwionaaen

KomOunupoBaHHbIi

BrIpakaTh OJJTHM €IMHUILBI H3MEPEHUS TUIOIIA N
yepes Apyrue. BeruucasaTe miomaay KBajaparos,
HPSIMOYTOJIBHUKOB U TPEYT OJIbHUKOB (B
MPOCTEHIINX CITydasix), UCHONIB3Ys (hOPMYIIbI
IUIOLIA/IM KBajpaTa U MpsIMOYroJibHUKa. Beipaxkath
OJIHYM €IMHUIIBI U3MEPEHHUS UIOIIAAHN Yepe3 APYyrue.
3HaTh €AVHMIIBI U3MEPEHHUS IJIOIAAEH, YMETh
MEPEBOANTH OJIHU €IUHULIBI U3MEPEHUS IIJI0IIAIeH B
ApYrue,

MPUMEHSATh HaBbIKM HAXOXACHUS TUIOLAACH npu
pelieHnn 3ajjad IPUKIAJHOrO XapaKTepa.
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EnuHune! namepenus miomanaein

KoMOnHMpoBaHHBIM

BrIpaxkaTh OJTHM €IMHULIBI U3MEPEHUs TUIoIIaIN
yepes Apyrue. BeraucnsaTe miomaam KBajaparos,
NPSIMOYTOJIbHUKOB M TPEYTOJIbHUKOB (B
MPOCTEHIINX CIIydasix), UCHOJb3Ys (OPMYIIbI
IUIONIAIM KBaJpaTa U MpsIMOYToJIbHUKA. Beipaxkats
OJIHU €AVHMIIBI U3MEPEHNUS IIJIOLIaIN Yepe3 Apyrue.
3HaTh €AVHMIIBI U3MEPEHHUS IIIOWAAECH, YMETh
NEPEBOJUTH OJJHU €IMHULIbI U3MEPEHUS IO B
Apyrue,

IPUMEHSTHh HaBBIKW HAaX0XKJIEHUS IUIoUIaiel IpH
pelIeHnN 3ajjad IPHUKIAJHOrO XapakTepa.
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EnuHune! namepenus miomaaein

KoMOuHMpoBaHHbIi

BripaxkaTh 0JTHU €TUHULIBI U3MEPEHUS MIJI0IAN
yepe3 Apyrue. BeaucaaTs miomnaam KBaapaTos,




MPSIMOYTOJIBHUKOB U TPEYTOJIbHUKOB (B
MPOCTEUIINX CITyYasix ), UCHONb3Ys (OPMYJIbI
IJIOIAIM KBaJpaTa U NpsIMOYroJibHUKA. Beipaxkath
OJIHM €IMHUIIBI U3MEPEHHUS IUIOIIAN YePE3 APYTHE.
3HaTh €IMHUIBI U3MEPEHUS TUIONIAICH, YMETh
IIEPEBOAUTH OJIHU €IUHULIBI U3MEPEHUS III0IAIEH B
Apyrue,

IIPUMEHSATH HaBBbIKM HaXO0XACHUS IUIOIIAICH IIPH
peleHny 3a1ad NPUKIAIHOIO XapakTepa.
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[IpssMOyTOIBHBIN MTapasuIeIeuIIe

KomOunupoBaHHbIi

Pacnio3naBaTh Ha uepTexax, pUCyHKax, B
OKpYKaroIllleM MUPe TeOMEeTpUIECKHe (PUryphI,
uMmeromue GopMy MpsSIMOYTrOJILHOTO
napajuieNienuneaa, MPUBOAUTH IPUMEPHI aHAJIOTOB
KyOa, MPsMOYTOJIHOTO NapaljieNieuIe1a B
OKpYXKarolleM MUpe; n300pakaTh MPsIMOYTOJIbHBIN
napajuienenunes BepHo UCHoab30BaTh B peuu
TEPMHHBIL: IPSIMOYTOJILHBIN Mapaenenume, Kyo,
rpaHu, pé0opa U BEpLIUHBI IPSIMOYTOJIBHOTO
napajulejenunena. 3Harh, 4To Takoe
NPSMOYTOJIBHBIN Mapajiesienunes, Kyo 1 ux
COITYTCTBYIOIIME MOHATHS, YMETh U300pakaTh
rpau4ecKy u3yJaempie Tea.
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IIpoMeKyTOYHBII KOHTPOJIb

VHIMBUYJIbHBII

Yrpoiars BeIpaKEHUs, HaXOAUTh 3HAUCHUE
BBIPAKEHHS B HECKOJIBKO JEMCTBUM, HAXOAUTh
3HAYEHHUE BBIPAKEHUS, COJEPIKAIIETO KBaApaT U KyO
YHUCJa, pelaTh 3a1a4y ¢ MOMOIIbIO YPaBHEHUSI.
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O6bemMbl. O0BEM NMPSAMOYTOJILHOTO
napajiesnenumnesa

KoMOnHMpoBaHHBIH

BepHo ucnonb30BaTh B peud TEPMUH O0BEM.
Bbruncnsate 00beM QUrypbl 10 KOJIUYECTBY
KyOMYeCKHX CAaHTUMETPOB, YI0XKEHHBIX B HEH.
Beruucnate 00b€MbI Ky0a U IPSMOYTOJIBHOTO
napajuieJenumnesa, uCroiab3ys GopmMyibl 00bEMa
Ky0a 1 mpsIMOYTOJIBHOTO NTapasuieenunena.
Bbruucnsate 00bE€MbI Ky0a U IPSMOYTOJIEHOTO




napajJiesienunesia, ucnoiab3ys Gopmyssl. Beipaxkath
OJIHU €TMHMIIBI U3MEPEHUs1 00bEMa uepe3 apyrue.
MonennpoBaTh U3y4acMble FEOMETPUUECKUE
00BEKTHI, HCIIOIB3YS OyMary, IIacTUIINH,
IIPOBOJIOKY U Ip. AHaIU3UPOBATh U OCMBICIINBATH
TEKCT 3aj1a4, epeopMyInpoBaTh yCciIoBHE,
U3BJICKaTh HEOOXOAUMYIO HH(OPMAILIHIO,
MOJIEJINPOBATh YCIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, pEajIbHBIX IIPEIMETOB; CTPOUTH
JIOTUYECKYIO LIEMIOYKY PACCYXKIECHUN; KPUTUUECKU
OLICHMBATb ITOJIYYE€HHBII OTBET, OCYLLECTBIIATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE
YCIJIOBUIO. BBINIOIHATE NIPUKUIKY U OLIEHKY B X0I€
BBIYMCIICHUM. YMETh CTPOUTh NPSAMOYTOJIbHBIN
napajujesenunes, Kyo 1 yMeTb HaXOAUTh HX
00BbEMa U IJIOLIA/Ib IOBEPXHOCTH.

YMeTh NPUMEHSATD 3HaHUS IIPU PELLICHUN
IIPUKJIAJIHBIX 3a7au.
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O6bemMbl. O0BEM NPSAMOYTOJILHOTO
napaJuiesienumnena

KoMOuHMpoBaHHBIi

BepHo ncnonb30Bath B peun TEPMUH 00BEM.
Berauciate 006eM GUTYpHI 110 KOJTHYECTBY
KyOMUYECKHUX CAaHTHUMETPOB, YJIOKEHHBIX B HEH.
Bbruucnate 00b€MbI Ky0a U IPSAMOYTOJIBHOTO
napaiesenumnesia, ucnoiab3ys GopMyisl 00bEMa
Ky0a 1 IpsIMOYTOJIBHOTO Napajuieenunena.
Boeruucisats 00bEMBI KyOa v IPSMOYTOIBHOTO
napaiesnenunesia, ucnoiab3ys ¢popmyisl. Beipakath
OJIHU €TMHMIIBI U3MEpEeHUs1 00bEMa uepes apyrue.
MonennpoBaTh H3ydaeMble T€OMETPUUECKUE
00BEKTHI, UCIIOJIb3YSl OyMary, IIaCTUIIMH,
IIPOBOJIOKY M Ip. AHaIU3UPOBATh U OCMBICIINBATH
TEKCT 3a/1a4M, epeopMyIupOBaTh YCIOBUE,
M3BJIEKAaTh HEOOXOUMYIO HH(OpMaITHIO,
MOJIEJIMPOBATh YCIOBHE C TIOMOIIBIO CXEM,




PUCYHKOB, PEAJIBHBIX IIPEIMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY PACCYKIAECHUN; KPUTUYECKHU
OLICHUBATb ITOJIYYECHHBII OTBET, OCYILECTBIIATD
CaMOKOHTPOJIb, ITPOBEPsIsi OTBET HA COOTBETCTBUE
YCIJIOBUIO. BBINOIHATS NIPUKUIKY U OLICHKY B X0
BBIYUCIICHUM. YMETh CTPOUTH NPSAMOYTOJIbHBII
napaesenunes, Kyo 1 yMeTb HaXOAUTb HX
o0beMa U IJIOUIAJlb TOBEPXHOCTH.

YMeTh NPUMEHATD 3HaHUSA IIPU PELLICHUU
IIPUKJIAJHBIX 33]1a4.
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O6bembl. O0beM IPSIMOYTOIBHOIO
napaJuiesienumnena

KomOuHMpOBaHHBIT

BepHo ucnonb30BaTh B peud TEPMUH O0BEM.
Berauciate 006eM GUTYpHI 110 KOJTHYECTBY
KyOMYeCKHX CAaHTUMETPOB, YIOKCHHBIX B HEH.
Bbruucnate 00bE€MbI Ky0a U IPSMOYTOJIBHOTO
napaiesienumnes1a, ucnoiab3ys Gopmyisl 00bEMa
Ky0a 1 IpsIMOYTOJIBHOTO NapaJuleenuneaa.
Boruucisate 00bEMBI KyOa v IPSMOYTOJIBHOTO
napaJiesienunesa, ucnoiab3ys popmyssl. BeipaxkaTh
OJIHU €TMHMIIbI H3MEpeHus: 00bEMa uepes apyrue.
MonenupoBaTh H3ydaeMble FEOMETPUUECKUE
00BEKTHI, UCIIOJIb3YSl OyMary, IIaCTUIIMH,
IIPOBOJIOKY U Ip. AHAIM3UPOBATh U OCMBICINBATh
TEKCT 3a/1a4M, iepeopMyIUpOBaTh YCIOBUE,
M3BJIEKAaTh HEOOXOIUMYIO HH(OpMaIHio,
MOJIEJIMPOBATh YCIOBHUE C IOMOIIBIO CXEM,
PUCYHKOB, p€ajIbHBIX IIPEIMETOB; CTPOUTH
JIOTUYECKYIO LIEMIOYKY PACCYXKIECHNUN; KPUTUYECKU
OILICHUBATb MOJIYYEHHBII OTBET, OCYILECTBIISITH
CaMOKOHTPOJIb, IPOBEPSIsI OTBET HA COOTBETCTBUE
YCIIOBUIO. BBINOIHATE NPUKHUIIKY U OLIEHKY B XOJ1€
BBIYHUCIICHUI. YMETh CTPOUTH NPSIMOYTOJIbHBII
napajuiesienunesa, Kyo u yMeTb HaXOIUTh HX
o0BbeMa U MJI0MIa /(b TOBEPXHOCTH.




YMeTb NPUMEHATh 3HAHUS [IPU PEILICHUU
IIPUKJIAJHBIX 33]1a4.

OOBIKHOBEHH

bIe 1pobu (23 1)
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OKpY>KHOCTb U KPYyT

1

KomOuHMpoBaHHBIT

Pacnio3naBaTh Ha pUCYHKaX, B OKPY)KaIOILIEM MUPE
reoMeTpuyeckue Gurypsl, umeromue Gopmy
OKpYXXHOCTH, Kpyra. [IpuBoanuTs npuMep aHaIoros
OKPYXHOCTH, KPyra B OKpPY>KaloleM MHpE.
N300pakaTh OKPYKHOCTb C HCIIOJIb30BAaHUEM
HUPKYJS. 3HATh YTO TAKOE OKPYXKHOCTh U KPYT' U UX
COIIYTCTBYIOILIME OHATHS. Y METh U300pakaTh
OKPYXKHOCTB ¥ KPYT' C TOMOUIBIO ITUPKYIIS,
MIPUMEHATH 3HAHUS K PEIICHUIO MPUKIIATHBIX 3a/1a4.
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OKpy’>KHOCTb U Kpyr

KoMOuHMpoBaHHBIM

Pacnio3HaBaTh Ha puCyHKax, B OKPY)KaOILlEM MUPE
reomMeTpuueckue Gpurypsl, uMerouie Gopmy
OKpYXXHOCTH, Kpyra. [IpuBoauTh IpuMep aHaIoros
OKPYXKHOCTH, KPYra B OKpY’KaroLEM MHpE.
N300paxaTh OKPYKHOCTb C UCIIOJIb30BAHUEM
LUPKYJISA. 3HATh YTO TAKOE OKPYKHOCTb U KPYI' U UX
COITYTCTBYIOIIUE MOHATHSA. Y METh H300paxaThb
OKPYKHOCTb ¥ KPYI' C TOMOUIBIO LIUPKYIIS,
MPUMEHSITh 3HaHUSI K PEIICHUIO MPUKIIAJAHBIX 3a/1a4.
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OKpyKHOCTb U Kpyr

KomOunupoBaHHbIH

PacniozHaBaTh Ha pUCyHKax, B OKPY)KaIOILEM MUPE
reoMeTpuyeckue GUrypsl, umeromue Gopmy
OKpYXXHOCTH, Kpyra. [IpuBoanuTe npuMep aHamoros
OKPYXHOCTH, Kpyra B OKpY>KaroleM MHpE.
N300pakaTh OKPYKHOCTb C HCII0JIb30BAaHHEM
LHUPKYJS. 3HATh UTO TAKOE OKPYXKHOCTh U KPYI' U UX
COITYTCTBYIOIUE MOHATHSA. Y METh H300paxarhb
OKPYXKHOCTb ¥ KPYI' C TOMOUIBIO LIUPKYIIS,
IIPUMEHSITh 3HaHMsI K PELICHUIO MPUKIIAHBIX 3a/1a4.
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Jomu. OGBIKHOBEHHBIE IPOOH.

KomOuHupoBaHHbIH

MonenupoBaTh B rpaduueckoit, mpeameTHon hopme
MIOHSITHS U CBOMCTBA, CBSI3aHHBIE C TIOHATHEM JOJIH,
0OBIKHOBEHHOM poOH. BepHO HCII0NIB30BaTh B peuu




TEPMUHBL: 0015, 00bIKHOBEHHAS OPOOb, YUCIUmensb U
3Hamenamens Opoou. ' paMMaTUYECKH BEPHO YUTATh
3aIuCH poOel 1 BRIPAKCHUH, COICPIKAIINX
0OBIKHOBEHHBIE 1poOH. M300paxarsb
OOBIKHOBEHHBIC IPOOH HA KOOPJAMHATHOM JIy4e.
['paMMaTH4eCcKy BEPHO YUTATh 3allMCU JAPOOeH U
BBIPOKEHUH, COJIEpKAIUX OOBIKHOBEHHBIC IPOOH U
3aMKMChIBATh IPOOU MO/ IMKTOBKY. 3HATh CYIIHOCTh
noHATUs1 «OOBIKHOBEHHBIC APOOU», YMETh YNTATh U
3aIMCBIBaTh OOBIKHOBEHHBIE ApO0OH, M300pakaTh UX
Ha KOOPJIMHATHOM JIy4e, peliaTh MPOCTeHIne
3aJ1a4M ¢ OOBIKHOBEHHBIMU JAPOOSMH.
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Jlom. OOBIKHOBEHHBIE IPOOH.

KoMOuHMpoBaHHBIiM

MonenupoBaTh B rpadu4eckoil, mpeaMeTHo# popme
TIOHATHS M CBOMCTBA, CBSI3aHHBIE C TIOHATUEM JIOJIH,
0OBIKHOBEHHOM Jpobu. BepHO ncnons30BaTh B peuu
TEPMUHBL: 00.15,00bIKHOBEHHASL OPOOb, YUCIUMENb U
3HameHnamenb Opoobu. ' paMMaTHUeCKu BEPHO YUTATh
3amucH ApoOeil v BhIpaKEHUH, COJIep KaIINX
0OBIKHOBEHHBIE JIpoOu. M300pakaTh
OOBIKHOBEHHBIE IPOOM HA KOOPJIMHATHOM JIy4Ye€.
I'paMmaTHyecKky BEpHO YUTATh 3amucu ApoOei u
BBIpAXXEHUH, CO/IepKalluX OOBIKHOBEHHBIE IPOOH U
3aIMCBIBATh IPOOH MOJI AUKTOBKY. 3HATh CYIIHOCTh
noHATHS «OOBIKHOBEHHBIE APOOUY, YMETh UNTATh U
3aIlMCBIBaTh OOBIKHOBEHHBIE Apo0H, M300pakaTh UX
Ha KOOPJMHATHOM JIyde, peliaTh MpocTeiime
3aJjauu ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
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Jomu. OGBIKHOBEHHBIE APOOH.

KomOunupoBaHHbIH

MonenupoBaTh B rpaguueckoit, npeameTHon hopme
TIOHSTHS U CBOMCTBA, CBSI3aHHBIE C TIOHATUEM JOJIH,
O0OBIKHOBEHHOM qpobu. BepHO Mcmons30BaTh B peuu
TEPMUHBL: 0015, 00bIKHOBEHHASL OPOOb, YUCIUMENb U
3HameHnamenb Opoobu. ' paMMaTHIeCKu BEPHO YUTATh
3anucu Apo0Oeil U BRIpaKEeHHH, COIepIKaluX




0OBIKHOBEHHBIE 1poOH. M300paxarsb
OOBIKHOBEHHBIC APOOU HA KOOPJIWHATHOM JIy4e.
['paMmMaTH4ecKy BEpHO YUTATh 3alKCU ApoOeH u
BBIp)XEHUH, COJIepKAIUX OOBIKHOBEHHBIE IPOOH U
3aMKChIBATh IPOOU MO/ IUKTOBKY. 3HATh CYIIHOCTh
noHATUs «OOBIKHOBEHHBIE APOOU», YMETh YUTATh U
3aIKChIBaTh OOBIKHOBEHHBIE APOOH, M300paxaTh UX
Ha KOOPJMHATHOM JIyde, peliaTh mpocTeimme
3a71a4M C OOBIKHOBEHHBIMH JPOOSMH.
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Jlomu. OOBIKHOBEHHBIE IPOOH.

KomOunupoBaHHbIi

MogenupoBaTh B rpadu4eckoil, mpeamMeTHoi popme
MOHATHUS U CBOMCTBA, CBSI3aHHbIE C TIOHATHEM JIO0JIH,
0OBIKHOBEHHOM Jjpodu. BepHO ncnonp30BaTh B peun
TEPMUHBL: 00/15, 00bIKHOBEHHASL OPOOL, YUCIUMENb U
3HameHnamenb Opobu. ' paMMaTiecKu BEpHO YUTATh
3aIlucH IpoOel 1 BBIpAXKEHUH, COAEPIKAILINX
0OBbIKHOBEHHBIE Apodu. M300paxars
OOBIKHOBEHHBIE IpOOM Ha KOOPAMHATHOM JIy4e.
['paMMaTH4ecky BEPHO YUTATh 3alKCH APoOei u
BBIp)XEHUI, coJiepKaluX 0ObIKHOBEHHBIE IPOOH U
3aMuChIBaTh IpOOU O] AUKTOBKY. 3HATh CYHIIHOCTh
noHATUs «OOBIKHOBEHHBIE APOOH», YMETh YUTATh U
3anuchIBaTh OOBIKHOBEHHBIE IPOOH, M300paxaTh X
Ha KOOPAMHATHOM JIy4€e, peuarh MpoCcTenIIne
3aJ1a4M ¢ OOBIKHOBEHHBIMHU JAPOOSMH.
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Jomu. OObIKHOBEHHBIE IPOOH.

KoMOnHMpoBaHHBIH

MonenupoBaTh B rpadudeckoil, mpeamMeTHoi popme
MIOHSITHS U CBOMCTBA, CBSI3aHHBIE C TIOHATHUEM JOJIH,
0OBIKHOBEHHOM podu. BepHO ncnonp3oBaTh B peun
TEPMHHBL: 0015, 00bIKHOBEHHAs OPOOb, YUCTUMEND U
3Hamenamensb Opodbu. I' paMMaTUYeCKl BEPHO YNUTATh
3anucu Apooeil U BbhIpaXKeHH, colepiKalux
0OBbIKHOBEHHBIE Apodu. M300paxars
OOBIKHOBEHHBIE IPOOH Ha KOOPAMHATHOM JIy4e.
['paMMaTH4ecKy BEpHO YUTATh 3amucH ApoOei u




BBIpOKEHUI, coJiepKaluX 0ObIKHOBEHHBIE IPOOH U
3aIMMCBIBATh IPOOH MO AUKTOBKY. 3HATh CYIIHOCTh
noHsATHA «OOBIKHOBEHHBIE IPOOU», yMETh UATATh U
3aIMCBIBaTh OOBIKHOBEHHBIE APO0OH, M300pakaTh UX
Ha KOOPJIMHATHOM JTy4e, pelaTh NpocTeime
3a71auu ¢ 0OBIKHOBEHHBIMH JIPOOSIMH.

82

CpaBHeHue npobeit

KomOuHMpoOBaHHBIT

CpaBHuBaTh OOBIKHOBEHHBIE IPOOU C TTOMOIIBIO
KOOPJMHATHOTO JIy4a U MOJIb3YSICh IPABUIIOM.
BrimonusaTe nepe6op BceX BO3MOKHBIX BAPUAHTOB
JUTSI TIepecueTa 0ObEKTOB HIIM KOMOWHAIINH,
BBIIETISITh KOMOMHALIMY, OTBEYAIOIINE 33/ JaHHBIM
YCJIOBHSIM. 3HAThH NMPABUIIO CPABHEHUS
OOBIKHOBEHHBIX P00 1 YMETh MPUMEHSTH €ro Ha
MpakTUKE. YMETh aHAIIM3UPOBATH U OCMBICITBATH
TEKCT 3aJla4M, U3BJIEKATh HEOOXOIUMYIO
WH(OPMAIIUIO, CTPOUTH JJOTUIECKYIO [IEMIOYKY.
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CpaBHeHue npodeit

KomOuHMpOBaHHBIT

CpaBHUBATH OOBIKHOBEHHBIE JIPOOU C TTOMOIIBIO
KOOPJAMHATHOTO JIy4a U TOJIb3YSICh TPABUIIOM.
BrImoHATs IEpebop BCceX BO3MOKHBIX BAPHAHTOB
JUIS TIepecueTa 00beKTOB MM KOMOWHAIIHH,
BBIJICJIATH KOMOMHAIIH, OTBEUYAIOIIUE 3aJaHHBIM
YCJIOBHSIM. 3HAThH MPABUIIO CPABHEHUS
OOBIKHOBEHHBIX Jpo0Oei U YMETh MPUMEHSTH €ro Ha
MpakTUKE. YMETh aHAIIU3UPOBATh U OCMBICIMBATh
TEKCT 3aJ]a4M, U3BJIEKATh HEOOXOIUMYIO
WH(pOpPMAIIUIO, CTPOUTH JIOTHUECKYIO IIETIOUKY.
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CpaBHenue npobeit

KoMOnHMpoBaHHBIH

CpaBHMBATh OOBIKHOBEHHBIE JPOOU C MOMOIIIBIO
KOOPJMHATHOI'O J1y4a U MOJIb3YSACh IPABUIIOM.
BeinonuaTe nepedop BceX BO3MOKHBIX BAPHAHTOB
JUIs TIepecyeTa 0ObEKTOB UM KOMOMHAIHUH,
BBIIETISITh KOMOMHALIMY, OTBEYAIOIINE 33/ JaHHBIM
YCIOBUSM. 3HATh PAaBUIIO CPAaBHEHUS
OOBIKHOBEHHBIX Ipo0Oel 1 yMETh IPUMEHATh €0 Ha




MPAKTUKE. YMETh aHATH3UPOBATh U OCMBICIIUBATH
TEKCT 3a/1a4M, U3BJIEKaTh HEOOXOAUMYIO
nH(OPMALINIO, CTPOUTH JJOTHYECKYIO LIETIOUKY.
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[IpaBusbHBIE U HEMPABUIIbHBIE APOOH

KomOunupoBaHHbII

N300pakaTh Ha KOOPIUHATHOM JIy4e€ IPaBUIIbHbIEC U
HenpaBuiIbHbIE ApoOu. BepHo ucnonb3oBath
TEPMUHBI «IPABUIIBHASY» U «HETIPABHIBHAS» IPOOb.
CpaBHMBATh IPAaBUIIbHBIE U HENIPABUIIbHBIE IPOOU C
€IMHULIEN U APYT C IpYroM. 3HaTh KaKue 1podu
Ha3bIBAIOT IIPABUJIbHBIMU, & KAKHE HEIIPAaBUIILHBIMU.
YMeTb CpaBHUBATh U YIIOPSAA0YNUBATH
OOBIKHOBEHHBIE JIpOOH, PelIaTh TEKCTOBBIE 3aa4H.
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[IpaBusbHBIE U HEMPABUIIbHBIE APOOH

KoMOuHMpoBaHHBIM

N300paxaTh Ha KOOPAMHATHOM JIyde IPABUIIbHBIE U
HelpaBUJIbHBIE 1poOu. BepHO nCmonp30BaTh
TEPMUHBI «IPABWIbHAS» U «HETPABUIBHAS JIPOOE.
CpaBHUBATH IPABWILHBIC U HEMPABHIBHBIC IPOOH C
€IUHULICH U APYT C IPYroM. 3HaTh KaKue Ipoou
Ha3bIBAIOT NIPaBUJILHBIMH, a KAKUE HETIPABHIIbHBIMU.
YMeTb CpaBHUBATH U YIIOPS0UYUBATH
OOBIKHOBEHHBIE JIPOOH, PEIIaTh TEKCTOBBIC 3a/1aUH.

87

HpaBI/IJ'IBHHe " HCTIPAaBUJIbHBIC I[pO6I/I

KomOunupoBaHHbIH

N300paxaTh Ha KOOPJMHATHOM JIyde MPABUIbHbIE U
HeTpaBUJIbHBIE 1poou. BepHo ucnonp3oBath
TEPMHHBI {IPABUIbHASY U «HEMPABUIBbHAS IPOOH.
CpaBHHBaTh IPaBUJILHBIC U HETIPABUIIBHBIE APOOH C
eIMHUILICH U APYT C IPYroM. 3HaTh KaKue Ipoou
Ha3bIBAIOT MIPABUJILHBIMH, a KAKUE HETIPABUIbHBIMHU.
YMeTb cpaBHUBATh U yIOPSA0YUBATH
O0OBIKHOBEHHBIE IPOOH, PeIIaTh TEKCTOBBIC 3a/1aUH.
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CrnoxeHne 1 BEIUNTAaHHUE ,Z[p06eﬁ C OAMHAKOBBIMH
3HaAaMCHATCIIsIMHU

KomOunupoBaHHbIH

®opMyIHpoBaTh U 3aIIUCHIBATH C IOMOIIbIO OYKB
IpaBUjIa CI0KEHUS M BBIYUTAHUS JpoOeit ¢
OJINHAKOBBIMU 3HAMEHATENsIMU. BBINONHATH
CJIOKEHHE U BbIUUTAaHNE OOBIKHOBEHHBIX Ipo0eil ¢
OJINHAKOBBIMHU 3HaMEHATeIsIMU. BoINONHATH
CJIO’)KEHHUE U BBIYUTAHNE OOBIKHOBEHHBIX Jp0o0eii ¢




OJIMHAKOBBIMHU 3HaMEHaTeIsIMU. AHaIU3UpOBaTh U
OCMBICTIMBATh TEKCT 3a/1a41, TIepehOopMyITUPOBATH
yCIIOBUE, U3BJIEKaTh HEOOXOAUMYIO HH(GOPMAIHUIO,
KPUTUYECKH OLIEHUBATh I1OJY4YEHHBIN OTBET
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Crno’xkeHue U BEIYUTAHHE I[p06el71 C OJMHAaKOBBIMHU
3HaMCHAaTCIIsIMHU

KomOuHMpoBaHHBIN

dopMynHpoBaTh M 3alMCHIBATH C TIOMOIIBIO OYKB
MIpaBUJIa CIIOKCHHSI U BBIYUTAHUS JPOOCH ¢
OJMHAKOBLIMU 3HAMEHATEISIMHA. BBINOIHATE
CJIOKCHHE U BEIYUTAHUE OOBIKHOBEHHBIX POOCH ¢
OJMHAKOBLIMU 3HaMEHATeNsIMHU. BIIOIHATE
CJIOKCHHE U BEIYUTAHUE OOBIKHOBEHHBIX POOCH ¢
OJIMHAKOBBIMH 3HAaMCHATEISIMHU. AHAJIU3UPOBATh U
OCMBICJIMBATH TEKCT 3aJ1a4H, epeGopMyIupoBaTh
yCIIOBHE, H3BJIEKATh HEOOXOAUMYIO HH(POPMAILIUIO,
KPUTUYECKH OICHUBATH ITOJTYICHHBIN OTBET
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Crno’keHue ¥ BEIYUTaHHE L[p06ep"1 C OJMHAaKOBBIMHU
3HaMCHAaTCIIsIMU

KomOuHMpOBaHHBIT

®opMynupoBaTh U 3aITUCHIBATH C TOMOIIBIO OYKB
IIpaBUJIa CJI0KEHMSI U BBIYMTAHUS Jpooeii ¢
OJIMHAKOBBIMH 3HAMEHATEISIMU. BBINONHATH
CJIO’KEHHUE U BBIYUTAHNE OOBIKHOBEHHBIX J1p0o0eii ¢
OJINHAKOBBIMHU 3HaMeHaTeIsIMU. BoInonHsTh
CJIO’)KEHHUE U BEIYUTAHNE OOBIKHOBEHHBIX JIPO0Ei ¢
OJIMHAKOBBIMHU 3HaMEHATEIsIMU. AHAJIU3UPOBATH U
OCMBICIIMBATh TEKCT 3a/1a4i, epedopMyIUPOBATH
yCIIOBUE, U3BJIEKaTh HEOOXOAUMYIO HH(POPMAIUIO,
KPUTUYECKH OLIEHUBATh IMOJTY4YEHHBII OTBET
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Jlenenue u 1pobu

KomOunupoBaHHbIH

Hcrnons30BaTh DKBUBAJIEHTHBIE IIPEICTABICHUS
OOBIKHOBEHHBIX Ipobeil. Microiabp30BaTh CBOWCTBO
JIeJIEHUsI CyMMBI Ha YUCJIO JUIsl pallMOHAIU3alAN
BBIYHMCIICHU
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Jlenenue u 1pobu

KomOuHupoBaHHbIH

Hcrnons30BaTh DKBUBAJIEHTHBIE IIPEICTABICHUS
OOBIKHOBEHHBIX Ipobei. Micronabp30BaTh CBOUCTBO
JIeJIEHUsI CyMMBI Ha YUCJIO JUIsl pallMOHAIN3alNN
BBIYUCIICHUI
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CMelranHbpIe Yncia

KomOuHupoBaHHBIH

BeinonuaTe npeoOpa3oBaHie HENPAaBUIBHOM 1podu




B CMEIIAHHOE YMCJIO U CMEIIAHHOTO YUCJIA B
HEMPaBWIbHYIO 1po0b. 1300paxarh TouKkamMu
KOOPJIMHATHOM JTy4e MPaBHJIbHbIC U HEMTPABUIIbHBIC
npobu
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CmMeniagHbIe Yuciia

KomOuHMpoBaHHBIN

BeInosHATE IpeoOpa3oBaHue HEMPaBUIbLHON ApoOH
B CMEIIAHHOE YHCIIO M CMEIIAHHOT0 YHCJIa B
HENPaBUIbHYIO Ipo0b. M300paxarh TOUKaMu
KOOPJMHATHOM JTy4e IPABUIIbHBIC U HEITPABWILHBIC
Jpoou
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Crno’keHne 1 BEIYUTAaHUE CMEIIaHHBIX YHUCET

KomOuHMpoBaHHBIN

MopenupoBaTh B rpagUuecKoil ¥ IpeIMEeTHON
(dbopMe OHSATHS U CBOICTBA, CBA3AHHBIE C IIOHATUEM
CMEIIaHHOTO YKclia. [ paMMaTriecku BEpHO YUTATh
3aMKCH BBIPAXKEHUH, COACPKALIUX CMEIIaHHbIE
yucIia. BeIMOTHATE ClI0KEeHNE U BHIYUTaHUE
CMEIIaHHBIX YHUCEIL.
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Cro’keHne 1 BEIYUTAaHUE CMEIIaHHBIX YHCE

KomOuHMpOBaHHBIT

MonenupoBaTh B rpadu4eckoi U mpeaMeTHON
(dbopmMe MOHSATHS U CBOMCTBA, CBSI3aHHBIC C TIOHSTHEM
CMELIAHHOTO YKcia. ['paMMaTruecku BEpHO YUTATh
3aMCH BBIPAKEHUM, COACPKAIINX CMEIIAaHHbIC
yucIia. BIMOMHATE ClIOXKEHNE U BBIYUTaHUE
CMEIIaHHBIX YHCeT.
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Cro)XeHHe U BIUNTAHUE CMEIIAHHBIX YHCEN

KomOunupoBaHHbIH

MogenupoBaTh B rpaduueckoil U mpeMeTHOM
(dbopMe OHSTHSI U CBOICTBA, CBA3aHHBIE C IOHATUEM
CMELIAHHOTO YKcia. [ paMMaTriecKu BEPHO YUTATh
3aIMCH BBIPAKEHUN, COACPKAIINX CMEIIAHHbIE
4uCIIa. BBIOMHATE CII0KEHNE U BBIYUTAHUE
CMEIIaHHBIX YUCEI.

Hecsatuunbie npo6u. CliokeHne U BEIYUTaHUE TeCATUYHBIX JIpobeit (13 )
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JlecsiTnyHas 3amuch APOOHBIX YHCEIL.

1

KoMOnHMpoBaHHBIH

3anuckIBaTh U YUTATh IECATUYHBIE IPOOH,
MIPEJICTaBISTh OOBIKHOBEHHYIO JpOOb B BUE
JECATUYHOMN 1 Ha000opoT. Ha3wiBatTh 11emyto u
JPOOHYIO YaCTH JECSITHYHBIX APOOEH
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JlecsitTuyHas 3anuch APOOHBIX YHCEIL.

KomMOuHMpoBaHHbIiH

3anuchIBaTh U YATATH IECATUYHBIE TPOOH,




NPEJICTaBIATh OOBIKHOBEHHYIO IpoOb B BUJE
JEeCITUIHON U Hao0opoT. HaspiBaTh Lemyro u
JPOOHYIO YacTH JIECATUYHBIX Ipo0ei
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CpaBHeHHE IECATUYHBIX JIpo0eit

KomOunupoBaHHbII

YpaBHUBATH KOJMUYECTBO 3HAKOB B IPOOHOI yacTu
yucia. CpaBHUBATH I€CATHUYHBIE IPOOH.
CpaBHuBaTh AecsTHUHBIE 1poOH. V300pakeHue
JECSATUYHBIX Jpo0Oei Ha KOOPIMHATHOM JIy4e
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CpaBHEHHE TECATHYHBIX IpoOei

KomOuHMpoBaHHBIT

VpaBHHBAThH KOJINYECTBO 3HAKOB B IPOOHOM YyacTu
ypcia. CpaBHUBATH JECATHYHBIE JPOOH.
CpaBHuBaTh AecsaTHUHBIE 1poOH. V300pakeHue
JIECATHYHBIX Apo0ei Ha KOOPAMHATHOM JIyde
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CpaBHEHHE IECATHYHBIX JIpoOei

KomOuHMpOBaHHBIT

YpaBHHUBATh KOJTUYECTBO 3HAKOB B APOOHON YacTu
ymcia. CpaBHUBATH JECATUYHBIE IPOOH.
CpaBHuBarth aecatuunbie apoou. N3006paxkenue
JIECATUYHBIX JIpoOel Ha KOOPJIUHATHOM JTy4e
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Crno’keHue 1 BEIYUTaHHE JCCATHUYHBIX ,Hp06eﬁ

KomOuHMpOBaHHBIT

[IpencraBnenue AecATUUHOMN IpoOU B BUAE CYMMBI
paspsaIHbIX CIaraeMbIX. I€CATHUHBIX APOOEH.
PasnoxxeHue gecsaTUUHBIX ApoOeii o pa3psiiaM.
CrnoxeHue ¥ BbIUNTaHUE AECATUYHBIX APOOEi.
CpaBHeHHE IeCATUYHBIX Ipo0eii. Pemenue
TEKCTOBBIX 33Ja4, aHAJIN3 U OCMBICIICHUE YCIOBUS
3a/1a4nl.
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CrnosxeHue ¥ BBIYMTAHUE AECITUYHBIX ApoOei

KoMOnHMpoBaHHBIH

[IpencraBienue qecATUUHOMN 1poOU B BUE CYMMBbI
pa3psAHBIX CIaraeMbIX. IECATUYHBIX IPOOEH.
Pasnoxxenue gecaTuuHbIX Apobeit o pa3psiaam.
Crno)xeHue ¥ BRIUUTAHUE JECATUYHBIX TPOOEH.
CpaBHeHHE IeCATUYHBIX qpobeil. Pemenue
TEKCTOBBIX 3aJ1a4, aHAJIU3 U OCMBICIICHUE YCIIOBUS
3aJa4H.
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CrnoXeHHE U BBIUNTAaHHUE ACCATUYHBIX ﬂpo6e171

KomOuHupoBaHHbIH

[IpencraBienue qecATUUHOMN ApoOU B BUJE CYMMBI
Pa3pAIHBIX CIaraeMbIX. I€CATHUHBIX IPOOEH.
Pasnoxxenue gecsaTUUHBIX ApoOelt o paspsiiaM.
Crno)xeHue ¥ BRIUUTAHUE JECATUYHBIX TPOOEH.




CpaBHeHUE ecATHYHBIX qpobeit. Pemenue
TEKCTOBBIX 3a/1a4, AHAJIU3 U OCMBICIICHUE YCIOBUS
3aJla4M.
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CrnoxeHure ¥ BBIYUTAaHHUE AECATUYHBIX APOOeit 1 KomOunupoBaHHbII

[IpencraBnenue AeCATUIHON IpoOU B BUAE CYMMBI
paspsAIHbIX cIaraeéMbIX. I€CATHUHBIX APOOEH.
Paznoxenue gecATHUHBIX IpoOeii o pa3psaaM.
CrnoxeHue ¥ BbIYUTaHUE AECATUYHBIX ApoOei.
CpaBHeHUE ecITHYHBIX qpobeil. Pemenne
TEKCTOBBIX 3a]1a4, aHAJIU3 U OCMBICIICHUE YCIOBUS
3aJ1a4H.
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CrnoxeHure ¥ BRIYUTAaHHUE AECATUYHBIX APOOECi 1 KoMOuHMpoBaHHBIiH

[IpencraBnenne AeCATUIHON IpOOU B BUIE CYMMBI
paspsAIHbIX CIaraeéMbIX. I€CATHUHBIX APOOEH.
PasnoxxeHue aecsaTUUHBIX ApoOei o pa3psiiaM.
CrnoxeHue ¥ BbIYUTaHHUE JeCATUYHBIX ApoOeil.
CpaBHeHHE IeCATUUHBIX JpobOeil. Pemenue
TEKCTOBBIX 3aJa4, aHAJIN3 U OCMBICIICHUE YCIOBUS
3aJ1a4H.

108

Crno>keHHe ¥ BBIYMTAHHUE JECATUYHBIX IpoOei 1 KomOuHMpOBaHHBIT

[IpencraBienue qecATUUHOM ApoOU B BUIE CYMMBbI
Pa3psAIHBIX CIAraeMbIX. JIECITHUYHBIX APOOCH.
PasnoxxeHnue gecaTuuHbIX Apobeit o pa3psiaam.
Crno)xeHue ¥ BRIUUTAHUE JECATUYHBIX TPOOEH.
CpaBHeHHE IeCATUYHBIX qpobeil. Pemenue
TEKCTOBBIX 3aJ1a4, aHAJIU3 U OCMBICIICHUE YCIIOBUS
3aJIa4vH.
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[Tpubnuxenusle 3HaueHus yncen. OkpyrieHue 1 KoMOnHMpoBaHHBIM
qucen

BepHo ncnonb30BaTh B peun TEPMUHBI:
npUOIMKEHHOE 3HaYeHHe YUClla C HEAOCTaTKOM (¢
M30BITKOM), OKPYIJISTH 1€CATUYHBIE ApOOU /10
3aJJaHHOTO paspsiaa
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[Tpubnuxennsle 3HaueHus yncen. OKpyrieHue 1 KoMOnHMpoBaHHBIH
qucen

BepHo ncmosib30BaTh B peud TEPMUHBI:
NPUOJIMKEHHOE 3HAYCHUE YMCIIa C HeJJOCTaTKOM (¢
U30BITKOM), OKPYTJISITH IECATUYHBIE APOOU /10
33JJaHHOTO pa3psaa

YMHOKEHHE U JIeJICHUE NECATHYHBIX ApoOeit (26 1)
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YMHOXKEHHE IeCATHUHBIX IpoOel Ha HAaTypaIbHbIE
qucia

KomOunupoBaHHbII

BEBIOMHATE yMHOXKEHUE ACCITUYHBIX ApoOeii Ha
HATypaJIbHBIE YUCIIa B CTOJIOUK. Permars npumeps! B
HECKOJIbKO JIEUCTBU. BBIMOIHATE YMHOXKEHUE
JIecaTUYHBIX apooOeit Ha 10; 100;1000 u T.1.
Haxonuth 3HaueHUs1 OyKBEHHBIX BBIPAXKEHUN TTPU
3a/IaHHBIX 3HAYEHUAX NIEPEMEHHOU
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YMHOKEHUE IeCATUYHBIX Ipo0eii Ha HaTypaJlbHbIE
qucia

KomOuHMpoOBaHHBIT

BhITTOTHATE YMHOXKEHUE JECATUYHBIX IpOo0eH Ha
HATypaJIbHBIC YUCIIa B CTOJIOUK. Permars npumeps! B
HECKOJILKO JIEUCTBU. BBIMOIHATE YMHOXKEHUE
JecaTUIHbIX apooeit Ha 10; 100;1000 u T.1.
HaxoauTh 3HaueHus OyKBEHHBIX BBIPAXKEHUN MIPH
3a/IaHHBIX 3HAYEHUAX IEPEMEHHOU
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YMHOXKEHHUE JeCATUIHBIX z[po6el71 Ha HAaTypaJIbHbIC
qucjia

KomOuHMpOBaHHBIT

BbInonHATE yMHOXKEHHE AECATUYHBIX ApoOei Ha
HaTypajbHbIe YKcia B cTONOUK. Pemars npumMeps! B
HECKOJIBKO JICHCTBHN. BBINOIHATE yMHOXKEHUE
necaTuuHbIX npobeit Ha 10; 100;1000 u 1.1.
HaxoauTh 3HaueHNs OYKBEHHBIX BBIPAXKEHUN IIPU
3aJJaHHBIX 3HAYCHMSIX IEPEMEHHOU
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YMHOK€EHUE 1eCATUYHBIX 1po0eii Ha HaTypaJIbHbIE
qyucia

KoMOuHMpoBaHHBIiH

BbINONHATE YMHOXKEHUE AECATUYHBIX ApOoOel Ha
HaTypajlbHbIe YKcia B CTONOMK. Pemars npumeps! B
HECKOJIBKO JIEUCTBUI. BBIMOIHATE YMHOXKEHNE
JIecaTUUHbIX apobeit Ha 10; 100;1000 u T.1.
HaxoauTh 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPU
3aIaHHBIX 3HAYEHUAX IEPEMEHHOU
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Jlenenue necATUYHBIX IpoOeil Ha HaTypaJbHbIE
qucia

KoMOnHMpoBaHHBIM

BrInonHATE Aeenne NecaTUIHbIX Ipo0ei Ha
HaTypaJbHbIE ynciia yroiakoM. [IpencraBiars
OOBIKHOBEHHBIE IPOOU B BHJIEC JECATUYHBIX C
MOMOIIBIO JeNIEHUs] YUCTUTENs Apoou Ha ee
3HaMEHATEIb. BRIOIHATE JeJICHHE JeCATUUHBIX
npo6eit va 10; 100; 1000 u 1.1, Haxoauts 3HaUeHUs
OYKBEHHBIX BBIPAKEHUH TIPH 3aJJaHHBIX 3HAUCHUSIX
[IEPEMEHHOMN
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HCJICHI/IC JACCATHYHBIX ,Z[pO6CI71 Ha HATYPAJIbHBIC

KomOuHupoBaHHbIH

BEIONHATE AeneHne TeCATUUHBIX IpoOeil Ha




qucjiia

HaTypaJlbHbIE YuCia yroikoMm. [IpencraBisTh
OOBIKHOBEHHBIC APOOH B BUJIE ICCATUIHBIX C
MTOMOIIIBIO JCJICHHS YUCITUTENS APOOH Ha ee
3HaMeHaTeNb. BEITOIHATE AeI€HHE IECITUUHBIX
npo6eii Ha 10; 100; 1000 u T.1. HaxomuTs 3HaUEHUS
OYKBEHHBIX BBIPDOKECHUHN TIPH 3aIaHHBIX 3HAYCHUSIX
MepeMEHHON
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JleneHue AeCATUYHBIX ApoOei Ha HaTypallbHbIC
qyucia

KomOunupoBaHHbII

BEBINONHATE AeTieHne NeCATUIHBIX Ipo0eit Ha
HaTypaJbHbIE Ynciia YyroiakoM. [IpencraBisarh
OOBIKHOBEHHBIC APOOH B BUJIE ICCATUIHBIX C
MTOMOIIIBIO JCIICHHS YUCITUTENS IPOOH Ha e
3HAMCHATEIb. BRIIOIHATE JeJICHUE JCCATUUHBIX
npo6eii Ha 10; 100; 1000 u T.1. HaxoauTs 3HaUeHUS
OYKBEHHBIX BBIPAKEHUHN MIPH 3aJaHHBIX 3HAUCHUSIX
NepeMeHHON
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Jlenenne AecATUYHBIX ApoOei Ha HaTypallbHbIC
qucia

KoMOuHMpoBaHHBIiM

BrITToTHATE AeNIeHne NeCATUYHBIX Ipo0el Ha
HaTypaJibHbIe yucia yroikom. [IpencraBisTs
OOBIKHOBEHHBIE JIpOOU B BUJIE IECATUYHBIX C
MTOMOIIIBIO JCJICHUS YUCTUTENS IPOOH Ha €€
3HaMeHaTelb. BLIOIHATE JeIeHHE JECATUIHBIX
npo6eit va 10; 100; 1000 u 1.1, Haxoauts 3HaueHus
OYKBEHHBIX BBIPAXEHUHN TTPH 33aJaHHBIX 3HAYCHUSIX
MePEMEHHOMN
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Z[eJ'IGHI/Ie JACCATHYHBIX ,Z[pO6€I>i Ha HATYPaJIbHBIC
qucia

KomOunupoBaHHbIH

BreImonHATE AeneHne NeCATUIHBIX IpoOeii Ha
HaTypaJ'IBHBIG quciia erJ'IKOM. HpeﬂCTaBJ'ISITB
OOBIKHOBEHHBIE APOOU B BUJIE IECATUYHBIX C
MTOMOIIIBIO JCTICHUS YHCITUTEIS ApoOH Ha ee
3HaMeHaTelb. BLITOTHATE AeIeHHE JECATUIHBIX
npo6eit Ha 10; 100; 1000 u T.1. HaxoauTs 3HaueHus
OYKBEHHBIX BBIPDQKEHUHN MPU 3aIaHHBIX 3HAYCHUSIX
IIEPEMEHHOMN

120

YMHOXKEHUE AeCATUYHBIX Apo0eit

KomOunupoBaHHbII

BbINONMHATE YMHOXKEHUE JECITUYHBIX Apooeit
CTOJIOMKOM. BBINONHATE NPUKUAKY U OIIEHKY B X0J1€




BbIYMCIIeHHH. [IpaBUIIbHO YMTATh U 3aMIUCHIBATH
BBIPAKEHMUSI, COJIEPIKAIIME CI0KEHUE, BHIYUTAHUE,
YMHOXKCHHE JIECATUYHBIX Ipo0ei U CKOOKH.
BBINONHATE yMHOXKEHHE AECATHYHBIX ApoOei Ha
0,1; 0,01 u T.1. HaxoauTth 3Ha4Y€HUE BBIPAXKEHUH,
MIPUMEHSSI IEPEMECTUTENTLHOE U COUETATEIbHOE
CBOMCTBa YMHOXEHHUS. Y IPOIIATh BbIPAXKEHHUS,
HAXOJUTh 3HAYCHUS YUCIOBBIX M OYKBEHHBIX
BBIPAYKEHUM, IPUMEHSISI CBOMCTBA CIIOKEHUH,
YMHOKEHHSI, BRBIYUTAHUS.
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YMHOXEHUE ACCATUIHBIX APOOCH

KomOuHMpOBaHHBIT

BBIONMHATE yMHOXKEHUE JECITUYHBIX Apo0eii
CTOJIONKOM. BBITOTHATE TPUKUIKY U OLIEHKY B XO/I€
BbluKclieHUH. [IpaBUIbHO YNTATh U 3aUCHIBATH
BBIPKEHHUS, COJIEPIKAIIME CII0KEHHE, BHIYUTAHUE,
YMHOXEHHE JECATHUYHBIX Ipo0eil 1 CKOOKH.
BbINONMHATE YMHOKEHUE AECATUYHBIX ApOoOel Ha
0,1; 0,01 u T.1. HaxoauTth 3Hau€HUE BbIPAXKEHUH,
MIPUMEHSSI IEPEMECTUTETTLHOE U COUETATEIHbHOE
CBOIMCTBA YMHOXXEHHS. Y IPOLLIATh BBIPAXKECHMUS,
HAXOJUTh 3HAYCHUS YUCIOBBIX M OYKBEHHBIX
BBIPAKEHMI, IPUMEHSISI CBOMCTBA CIIOKEHUH,
YMHOKEHHSI, BRBIYUTAHUS.
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YMHOXEHUE ACCATUIHBIX APOoOeit

KoMOnHMpoBaHHBIM

BbINONHATE yMHOXKEHHE AECATHUHBIX Apo0eit
CTOJIOMKOM. BBINOMHATE NPUKHUIKY U OLIEHKY B X0J1€
BBIYMCIICHN. [IpaBHIIBHO YMTaTh U 3aIIMCHIBATh
BBIPAKECHMS, COAEPIKALLUE CII0KEHHUE, BHIYUTAHUE,
YMHOXXEHHUE JeCATUYHBIX Jpo0eil U CKOOKH.
BBINONMHATE YMHOXKEHUE JECSITUUHBIX poOei Ha
0,1; 0,01 u T.1. HaxonuTtk 3Ha4YE€HHE BBIPAKEHUH,
IIPUMEHSS [IEPEMECTUTEIILHOE U COYETATENBHOE
CBOMCTBA YMHOXKECHHS. Y IPOLLIATH BBIPAKCHMUS,
HAXOJUTh 3HAUEHHUS YHCIIOBBIX U OYKBEHHBIX
BBIPAKECHMI, IPUMEHSISI CBOMCTBA CIIOKEHUH,




YMHOKCHNSA, BBIYUTAHU.
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YMHOKEHUE TeCATUYHBIX Ipo0eit

KomOunupoBaHHbII

BBINONHATE YMHOKEHHE AECATHUHBIX APOOei
CTOJIOMKOM. BBINONHATE NPUKUAKY U OLIEHKY B X0J1€
BbluKcaeHUN. [IpaBuIbHO UNTATh U 3aIIUCBHIBATH
BBIPAXXCHUS, COACPIKALLUE CII0)KEHHUE, BBIUUTAHUE,
YMHOXXEHHUE JeCATUYHBIX JpoOeil 1 CKOOKH.
BbINonHATE yMHOXKEHHE AECATUYHBIX ApoOeil Ha
0,1; 0,01 u T.1. HaxonuTtk 3HaU€HHE BBIPAKEHUH,
IIPUMEHSIS IEPEMECTUTEIIBHOE U COUETATEIbHOE
CBOMCTBA YMHOKECHMS. Y IPOILLATH BBIPAKCHMUS,
HaXO/IUTh 3HAUEHUs YUCIIOBBIX U OYKBEHHbIX
BBIPAKCHM, IPUMEHSISI CBOMCTBA CIIOKEHUH,
YMHOXEHHUS, BBIYUTAHHUS.
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YMHOXEHUE ACCATUUHBIX APOOei

KoMOuHMpoBaHHBIH

BbINoONHATE yMHOXKEHHE AECATUUHBIX Apo0eit
CTOJIOMKOM. BBINONMHATE NPUKUAKY U OLIEHKY B X0J1€
BblurciaeHui. [IpaBuiIbHO YUTATh U 3aIIUCHIBATH
BBIPAXEHUS, COZIEpIKAILUE CII0)KEHHUE, BBIUNTAHUE,
YMHOXXEHHUE JEeCATUYHBIX Jpo0eil U CKOOKH.
BbInonHATE yMHOXKEHHE AECATUUHBIX ApoOei Ha
0,1; 0,01 u T.1. HaxonuTthk 3Ha4€HHE BBIPAKEHUH,
IIPUMEHSS] IEPEMECTUTEIIBHOE U COYETATENBHOE
CBOICTBA YMHOKEHUS. Y IPOIIATH BBIPAKEHUS,
HaXO/IUTh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX
BBIPAKECHMI, IPUMEHSISI CBOMCTBA CIIOKEHUH,
YMHOXEHHUSI, BBIYUTAHHUS.
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JleneHue Ha JECATUYHYIO APOOb

KomOunupoBaHHbIH

BrInoHATE AeeHne Ha JeCATUYHYIO 1po0h
YTOJKOM. BrafeTs TepMHUHAMU «IEIHMOE»,
«IEIIATEIIb» U MPABUIILHO YUTATh U 3alHCHIBATh
BBIPAXKEHHUS, COJIEPKAINE HECKOJIBKO ACHCTBUI U
cko0ku. Bemmonuars aenenne Ha 0,1; 0,01 u T .1
HaxonuTs 3Ha4YeHUS YHCIOBBIX M OYKBEHHBIX
BBIPA)KEHMI B HECKOJIBKO AeCcTBUI. PemaTe 3a1aun
Ha JIB)KEHHE. AHAIM3UPOBATH U OCMBICIIMBATH




TEKCT 3a/1a4M, U3BJIEKaTh HEOOXOAUMYIO
uH(OPMAIINIO, MOJCTUPOBATH YCIOBUE C TOMOIIBIO
CXEM U PUCYHKOB, CTPOUTD JIOTUYECKYIO LIEIIOUKY
paccyXJIeHUH, OLIEHUBATh [IOJyYEHHBIH OTBET
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Jlenenre Ha NECATUYHYIO IPOOh

KomOuHMpoBaHHBIN

BrInonHATE AeieHne Ha JeCATUYHYIO 1po0h
YTOJIKOM. BrafieTh TepMHUHAMU <«IEITHMOEY,
«J1ETIUTEIIb» U MPABUILHO YUTATh U 3aMUCHIBAThH
BBIPAXKEHHS, COJIEPKAILNE HECKOJIBKO AEHCTBUMN U
cko0ku. Bemmonuars aenenve Ha 0,1; 0,01 u T .1.
HaxoauTh 3Ha4eHUS YUCIOBBIX M OYKBEHHBIX
BBIPAYKEHUI B HECKOJIBKO JIeCTBUM. PemaTe 3amauu
Ha JBMKEHUE. AHAJTU3UPOBATH U OCMBICIIUBATH
TEKCT 3aJla4M, U3BJIEKATh HEOOXOIUMYIO
WH(OPMAIIHIO, MOJICTUPOBATH YCIOBUE C TIOMOIIBIO
CXEM U PUCYHKOB, CTPOUTH JIOTHUECKYIO [IEMIOUKY
pPaCCY>KJICHUM, OIEHUBATD MMOJTYyYECHHBIN OTBET
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Jlenenue Ha JECATUYHYIO APOOD

KomOuHMpOBaHHBIT

BrInonHATE AelieHne Ha JeCATUYHYIO 1po0b
YTOJIKOM. Briajierp TepMUHAMH «IEITUMOEY,
«1eTIUTEIIb» U MPABUILHO YUTATh U 3aMUCHIBAThH
BBIPAKEHMUS, COJIEprKalllUE€ HECKOJBbKO ACHCTBUHN U
ckoOkH. Brimonusars genenue Ha 0,1; 0,01 u T .1.
Haxonuth 3HaueHUs1 YUCIOBBIX U OYKBEHHBIX
BBIPAYKEHHUM B HECKOJIBKO JeCTBUM. Pemmare 3anaun
Ha JBWKEHUE. AHATU3UPOBATh U OCMBICIUBATH
TEKCT 3aJ]a4M, U3BJIEKATh HEOOXOIUMYIO
nH(pOpMaIIKIO, MOJEITHPOBATH YCIIOBUE C MOMOIIBIO
CXEM U PUCYHKOB, CTPOUTH JJIOTUYECKYIO LIETIOUKY
pacCyXIEHHM, OLICHUBATh NIOJIyYEHHBIA OTBET
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Jlenenue Ha JECATUYHYIO APOOb

KoMOnHMpoBaHHBIM

BrImonHATh AeneHne Ha JeCSITUYHYIO IPO0h
YTOJKOM. BrazieTs TepMHUHAMU «IEITHMOEY,
«IEIUTENb» U TPaBUIIbHO YUTATh U 3aIMUCHIBATH
BBIPKEHMUS, COJEPIKAILINE HECKOJIBKO JIEUCTBUI U
cko0ku. Bemmonuars aenenne Ha 0,1; 0,01 u T .10.




HaxonuTp 3Hau€HUs YUCIOBBIX U OYKBEHHBIX
BBIPAKCHUI B HECKOJIBKO AcCTBUM. PemaTe 3a1aun
Ha JIBIKEHHE. AHAJIM3UPOBATh U OCMBICIIMBATh
TEKCT 3aJla4M, U3BJIEKATh HEOOX OUMYIO
UHOpMaLHIO, MOJEIUPOBATh YCIOBUE C TOMOILBIO
CXEM U PUCYHKOB, CTPOUTD JIOTUYECKYIO LIEITOUKY
pacCyXJI€HHUH, OLICHUBATh ITOJIyYEHHBIM OTBET
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Jlenenue Ha JECATUYHYIO APOOh

KomOunupoBaHHbII

BhIMonHATE Ae7eHne Ha AECATUYHYIO JpoOb
YTOJKOM. Brnagers TepMHUHAMHU «IEIHMOE»,
«IEJIUTENb» U IPAaBUIILHO YNTATh U 3allChIBATh
BBIPKEHMUS, COJEPKALLME HECKOJIBKO IEUCTBUI U
ckoOkH. Brimonusars nenenue Ha 0,1; 0,01 u T .1.
HaxoauTh 3HaU€HUS YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI B HECKOJIBKO AcCTBUI. PemaTe 3a1aun
Ha JBUKEHUE. AHAJIU3UPOBATh U OCMBICIUBATH
TEKCT 3aJ]a4M, U3BJIEKATh HEOOXOIUMYIO
nH(OpPMAIIHIO, MOJIETUPOBAThH YCIOBUE C TIOMOIIBIO
CXEM U PUCYHKOB, CTPOUTH JIOTHYECKYIO LIETIOYKY
pacCyKJE€HUM, OLIEHUBATD MOJTYyYEHHBIN OTBET
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Jlenenue Ha JECATUYHYIO APOOD

KomOuHMpOBaHHBIT

BrInonHATh AeneHue Ha JeCITHYHYIO IPo0b
YTrOJKOM. BraeTe TepMHUHAMU «IEIHMOEe»,
«IETUTENb» U TIPAaBUIILHO YUTATh U 3aMUCHIBATH
BBIPXKEHMUS, COJEPKAILME HECKOJIBKO IEUCTBUI 1
ckoOkH. Brimonusars nenenue Ha 0,1; 0,01 u T .1.
HaxoauTh 3HaYeHUS YUCIOBBIX M OYKBEHHBIX
BBIPAYKEHHI B HECKOJIBKO JIeCTBUMA. PemaTe 3agaun
Ha JBWKEHUE. AHATU3UPOBATh U OCMBICIUBATH
TEKCT 3aJ]a4M, U3BJIEKATh HEOOXOIUMYIO
uH(OpPMAIIHIO, MOJICTUPOBATH YCIOBHE C TIOMOIIBIO
CXEM U PUCYHKOB, CTPOHUTH JJOTHYECKYIO LIETIOYKY
pacCyKJI€HUM, OLIEHUBATh MMOJTYyYEHHBIN OTBET
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Jlenenue Ha JECATUUHYIO APOOb

KoMOuHMpoBaHHbIi

BrInonHATE AeIeHue Ha ACCATUYHYIO I[p06b
YI'OJIKOM. Brnanets TEPMHUHAMU <«JICJTIUMOC),




«IIEIUTENb» U MPAaBUIIbHO YUTATh U 3aMUCHIBATH
BBIPAXKEHHUS, COJIEPKAILNE HECKOJIBKO AEHCTBUMI U
cko0ku. Bemmonuars aenenve Ha 0,1; 0,01 u T .1.
HaxoauTh 3Ha4eHUS YUCIOBBIX U OYKBEHHBIX
BBIPAYKEHHI B HECKOJIBKO JIeCcTBUMA. PemaTe 3amaun
Ha JBMKEHUE. AHATU3UPOBATH U OCMBICIUBATh
TEKCT 3aJ1a4M, U3BJIEKATh HEOOXOIUMYIO
UH(OPMAIIHIO, MOJICTUPOBATH YCIOBUE C TIOMOIIBIO
CXEM U PUCYHKOB, CTPOUTH JJOTUYECKYIO LIETIOYKY
pPaCCYXKJICHUM, OIEHUBATD MMOJTYYECHHBIN OTBET
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Cpennee apudmernueckoe

KomOuHMpOBaHHBIT

Haxonuth cpennee apupMeTHIECKOE HECKOIBKHUX
yuceNl. AHaTU3UPOBATH U OCMBICIUBATH TEKCT
3aJ1a4uM, U3BJIEKaTh HEOOX0IMMYIO0 HH(OPMALIHIO,
CTPOUTH JIOTHUECKYIO IIETIOUKY PAaCCyKIECHUH,
OLICHUBATH MOJTYYEHHBIN O0TBET. Pemars 3agaun Ha
HaxO0XXJICHUE CPEAHUX 3HAUCHUN. AHAIU3UPOBATH U
OCMBICIIMBATh TEKCT 3a74a4d, U3BJIEKATh
HE0OXO0IMMYI0 HH(OPMAIIHIO, CTPOUTH JIOTHYECKYIO
LEMOYKY PACCYK/ICHHM, OLIEHUBATh MOJY4YEHHBII
OTBET
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Cpennee apudmeTnyeckoe

KoMOnHMpoBaHHBIM

Haxonuts cpennee aprupmMeTndecKoe HECKOIbKIX
yuceNl. AHaTu3UpPOBATh U OCMBICIUBATH TEKCT
3aJ1a4M, U3BJIEKaTh HEOOXOIMMYI0 HH(OPMAIIHIO,
CTPOUTH JIOTHUECKYIO IIETIOUKY PacCyKIECHUH,
OIICHUBATH MOJTYYEHHBIN 0TBET. Pemare 3a1aun Ha
HaxO0XXJICHUE CPEAHUX 3HAUCHUI. AHAIU3UPOBATH U
OCMBICIIMBATh TEKCT 3a/1a4y, U3BJICKATh
HE00X0aUMYI0 HH(GOPMAITUIO, CTPOUTH JIOTUUECKYIO
LETIOYKY PACCYK/ICHHUM, OLIEHUBATh MOJYy4YEHHBII
OTBET
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Cpennee apudmernyeckoe

KomOuHupoBaHHbIH

Haxonuts cpennee apupmMeTHIecKOe HECKOIBKHIX
yucen. AHaTu3UpOBATh U OCMBICINBATH TEKCT
3aJ1a4M, U3BJIEKATh HEOOXOIMMYI0 HH(OPMAIIHIO,




CTPOMUTH JIOTUYECKYIO LIENOYKY PACCYKICHUH,
OLICHMBATH MOJYYEHHBIN OTBET. Pemars 3a1aun Ha
HaXO0XJEHUE CPEIHUX 3HAYCHUN. AHAIM3UPOBATH U
OCMBICIIMBATh TEKCT 3a4a4l, U3BIICKATh
HE00X0UMYIO HH(GOPMAITUIO, CTPOUTH JIOTHUECKYIO
LETIOYKY PACCYXKIECHUM, OLIECHUBATH MOJYYEHHbIN
OTBET
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Cpennee apudmernueckoe

KomOunupoBaHHbII

Haxomuth cpeanee apupmMeTHIecKOe HECKOIbKIX
yyucen. AHaau3UpoOBaATh U OCMBICIIUBATh TEKCT
3aJ1auu, U3BJIEKAaTh HEOOXOIUMYIO HH(OpMAIHIO,
CTPOUTH JIOTUUECKYIO LIETIOUKY PACCYKICHUH,
OLICHMBATH MMOJYYEHHBIN OTBET. Pemars 3a1aun Ha
Hax0XJICHUE CPEAHUX 3HAUCHUI. AHAJIU3UPOBATh U
OCMBICJIMBATh TEKCT 3a]1a4, U3BJICKATh
HE00XO0IMMYIO0 UH(OPMAIIHIO, CTPOUTH JIOTHYECKYIO
LEMOYKY PACCYX IEHUM, OLICHUBATH MOJYYEHHBIN
OTBET
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HUToroselii Tect

VHIMBUYaJIbHBIN

YMeTb yMHOXKaTb U ACTUTH JECITUYHbBIE IPOOH,
HaXO/IUTh 3HAU€HHE YUCIOBBIX U OYKBEHHBIX
BBIPAKECHMI, peliaTh YPaBHEHMUS, 33741 C
IIOMOIIBIO YPABHEHH, HAXOAUTH CPEIHEE
apupmeTnyeckoe uucen. Pemarb TeKCTOBbIE
3a/1a4d Ha HAXOXKJICHUE CPEIHUX 3HAYCHUU
BEJINYUH U CPEJTHEH CKOPOCTH.

HNucTpymeHT

bI JIUIS1 BBIYUCIICHUI 1 u3Mepenuit (17 4)
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MUKpOKAIBKYIISITOP

1

KOMOMHUPOBaHHBIH

HaxonuTth 3HaY€HMS YMCIOBBIX BBIPAKEHUH C
MMOMOIIBI0 MUKPOKAJILKYJISITOPA [0 aJTOPUTMY.

138

[IpouieHTHI

KOMOMHUPOBaHHBIH

OOBACHATD, UTO Takoe MpoueHT. [IpeacraBasaTey
MIPOIICHTHI B IPOOSX U APOOH B MPOIIEHTAX.
[TpencraBasTh MPOLEHTHI B Jpo0sX U Jpodu B
npoueHTax.Pemars 3a1a4n Ha HaXOXKIACHHE
HEKOTOpOTO MPOLIEHTA OT JAHHON BEIMYUHBI.
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[IpoueHTHI

KOMOMHUPOBAaHHBIN

OGBHCHHTB, YTO TAKOC IMPOLCHT. HpCIlCTaBJ'ISITB




IPOIICHTHI B APOOSX U APOOH B MPOIEHTAX.
[TpencraBasTh MPOLEHTHI B Ipo0sX u Jpoldu B
npoueHTax.PemaTs 3a1aun Ha HaXOKACHUE
HEKOTOPOTO MPOLEHTA OT JaHHOW BEJTMYUHBI.
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[IpoueHTHI

KOMOMHHPOBAaHHBIN

OOBsICHATD, UTO Takoe mpoueHT. [IpeacraBnsaTs
IPOIIEHTHI B APO0SX U APOOH B MPOIEHTAX.
[IpeacTaBasaTh MPOLEHTHI B APOOSX U IpoOH B
nporenTax.Pemare 3a1a4n Ha HaXOXKJCHHUE
HEKOTOPOT'O MPOILIEHTA OT IAHHOH BEIWYHHBIL.
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[IpoueHTHI

KOMOMHHPOBAaHHBIN

OOBACHATD, YTO Takoe mporeHT. [IpeacraBiasaTh
MIPOIICHTHI B IPOOSX U APOOH B MPOIICHTAX.
[TpencTaBisaTh MPOIICHTHI B IPOOSX U IPOOH B
npoiueHTtax.Pemare 3a1aun Ha HAaX0XKJICHUE
HEKOTOPOTO MPOIEHTA OT JaHHOU BEJIMYUHBI.
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[IpoueHTs!

KOMOMHHPOBaHHBIN

OOBSCHATD, 4TO TaKOE MPOLEHT. [IpeacTaBisarh
MIPOIICHTHI B IPOOSX U APOOH B MPOIICHTAX.
[TpencTaBisaTh MPOIICHTHI B IPOOSX U IPOOH B
npoiueHTtax.Pemare 3a1aun Ha HaX0XKJICHUE
HEKOTOPOr0 MPOLIEHTA OT JAHHOW BEJIWYUHBI.
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VYrou. IIpsamoii u pa3BepHYThIN yroil. YepTeKHbIH
TPEYroJIbHUK.

KOMOMHUPOBaHHBIH

PacniozHaBaTh Ha uyeprexax, pUCyHKax, B
OKpYKarollleM MUpPE pa3HbIe BUBI YIJIOB..
MPUBOJIUTH IPUMEPHI aHAJIOTOB 3TUX QUTYD B
OoKpyxkaromieM Mupe. 300paxkaTh yriibl OT PYKHU U C
MTOMOMUIbIO YEPTEKHBIX HHCTPYMEHTOB. 1300paxars
YIJIBI OT PYKHU U € TIOMOLIBIO YEPTEKHBIX
HHCTPYMCHTOB. MOI[@J'II/IpOBaTB Pa3JINYHBIC BUBI
YIJIOB . BEPHO MCIOJIB30BAaTh B €YU TEPMUHBI

« YyroJ», «CTOpOHA yIJiay, «BEPIIMHA YIJIay,
«OMCCEeKTpHCA yIiay, «TYION Yroly, «IIpIMOi
YTOJI», «Pa3BEPHYTHIN Yol
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VYrou. IIpsmoit u pa3BepHYTHIN yroi. YepTeKHbIH
TPEYrOJIbHUK.

KOMOMHUPOBaHHBIH

Pacnio3znaBaTh Ha uepTexax, pUCyHKax, B
OKpY’KaroIlleM MUPE pa3HbI€ BUBI YIJIOB..
IIPUBOANUTH PUMEPHI AHAJIOTOB ITHX (UTYp B




OKpyKaromieM Mupe. M300paxarp yriibl OT pyKH U C
MIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB. M300paxaTsh
YIJIbI OT PYKH U € TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB. MOIECIMPOBATh pa3InyHbIE BUIbI
YIJIOB . BEPHO UCIOJIB30BaTh B PEUU TEPMUHBI

« yroi», «CTOpOHa yIya», «BEPIIMHA YIJIay,
«OHCCeKTpHCa yrilay, «TYIOH Yroy, «IIpsiMon
YIO», «pa3sBEPHYTBIA YO
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VYromn. [Ipsimoit u pa3BepHYThIN yroJ. YepTeXHbIi
TPEYroJIbHUK.

KOMOMHHPOBAHHBIN

Pacnio3znaBate Ha uepTekax, pUCyHKaXx, B
OKPY’KalOIIeM MHUPE pa3HbIE BUIBI YIIIOB..
IPUBOAUTH IPUMEPBI AHAJIOTOB ITHX (UTYp B
oKpyxatomieM Mupe. 300paxkaTh yriibl OT pyKHU U C
MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB. M300paxaTs
YIJIbl OT PYKH U C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB. MoienupoBaTh pa3inyHble BUIbI
YIJI0B . BEPHO UCIOJIB30BaTh B PEUU TEPMUHBI

« yroJl», «CTOPOHA yIja», «BEpIIMHA yria,
«OMCCEKTpHCA yIIIay, KTYION Yroy, «IIpsSMoi
YIOJI», «Pa3BEPHYTHIM YToI
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Nsmepenue yrinos. Tpancrioptup

KOMOMHHPOBAHHBIN

W3MepATh ¥ CTPOUTH YIUIBI C IIOMOILBIO
TpaHcnoptTupa. M3MepaTs U CTPOUTH YIIIBI C
IIOMOIIBIO TpaHcopTupa. Pemars npocreiimme
IF€OMETPUYECKHE 3a1aUU.
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N3mepenue yrios. Tpancnoprup

KOMOMHUPOBaHHBIH

W3MepsATh U CTPOUTH YIJIBI C TIOMOIIBIO
TpaHcrnopTHpa. MI3mepsTb U CTPOUTH YIJIbl €
IIOMOUIBIO TpaHcHopTupa. Pemars npocreiinme
TrE€OMETPHYECKUE 3aJa4H.
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N3mepenue yrios. Tparncnoprup

KOMOMHUPOBaHHBIH

N3mepsaTe U CTPOUTH YIUIBI C IOMOIIBIO
TpaHcnopTupa. M3MepsaTs U CTPOUTH YIIIBI C
IIOMOILBIO TpaHcHopTupa. Pemars npocreiimue
TEOMETPUYECKHE 3a/1a4H.
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Kpyrossle quarpamMmsl

KOMOMHUPOBAHHBIH

CTpouThb KpyroBbl€ 1UarpaMMsl 10 YCIOBHIO
3a1a4n. 3HaTh, YTO TAKOE KPYrosas IuarpaMma.




YMern AHAJIU3UPOBATH U OCMBICIIMBATHb TCKCT
3aJ]auu, U3BJIEKATh HEOOXOIUMYIO HH(POPMAITUIO U
n300paXkaTh pe3ysbTaT B BUJIE KPYyrOBOH
JAuarpaMmabl.
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Kpyrossie quarpammsi

KOMOMHHPOBAaHHBIN

CTpouTh KpYroBbI€ THarpaMMBbl 110 YCIOBHUIO
3ajauu. 3HaTh, YTO TAKOE KPYroBas Auarpamma.
VYMeTh aHaTM3UPOBATh U OCMBICIIUBATH TEKCT
3aJ1auu, U3BJIEKATh HEOOXOIUMYIO HH(POPMAITUIO U
n300paXkaTh pe3ysbTaT B BUJIE KPYrOBOH
JAuarpaMmabl.

IToBTrOpenue. Pe

menue 3aaa4d (20 u)
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HaTypaJ'IBHBIC quciia. HeﬁCTBHH C HATypaJIbHbIMU
YHCJIaMH.

1

KOMOMHHPOBAHHBIN

CKJ'IaI[BIBaTB, BbIYUTATh, YMHOXKaThb, ACJIINTb
HaTypaJbHBIC YHUCJIA. Pemats TeKcTOBBIC 3aJa4uu
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HaTypaJ'IBHBIC quciia. HeﬁCTBHH C HATypaJIbHbIMU
qucJjiaMu.

KOMOMHHPOBAaHHBIN

CKJ'IaI[BIBaTB, BbIYUTATh, YMHOXKaThb, ACJIINTb
HaTypaJbHbIC YHUCJIA. Pemates TekcTOBEIC 33724
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HaTypaJ'IBHBIC quciia. HeﬁCTBHH C HATypaJIbHbIMU
qucJjiaMu.

KOMOMHHPOBAHHBIN

CKJ'IaI[BIBaTB, BbIYUTATh, YMHOXKaThb, ACJIINTb
HaTypaJbHbIC YHUCJIA. Pemates TekcTOBEIC 33724
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Harypanpuble yncna. JlelcTBuUs ¢ HaTypajabHBIMU
YUCJIAMH.

KOMOMHHPOBaHHBIN

CKJI&III:IB&TI:, BbIUYNUTATbh, YMHOKAaTb, ACJIINTH
HaTypaJbHbIC YHUCJIA. Pemates TekCcTOBEIC 3aJa4uu
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YucnoBblie U OyKBEHHBIE BHIPAKEHUS

KOMOMHUPOBaHHBIH

HaxonuTh 3Hau€HHS YUCIOBBIX BHIPAXKEHHIA,
CoZEpKaIIMX HECKOJIBKO AercTBuil. Haxonuts
3Ha4YeHMsI OYKBEHHBIX BBIPAKECHHUM TPHU 3aIaHHBIX
3HAYEHUs [IEPEMEHHBIX.

156

YucnoBblie U OYKBEHHBIE BHIPAYKEHUS

KOMOMHUPOBaHHBIH

HaxonuTh 3Hau€HHS YUCIOBBIX BHIPAXKEHHIA,
CcoAepKalIuX HECKOJIBKO AeicTBUi. HaxoauTh
3HaYeHUs! OYKBEHHBIX BBIPKEHUI MPH 33JaHHBIX
3HAYEHUS IEPEMEHHBIX.
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YucaoBsie U 6YKBCHHBIG BBIPpAXKCHUA

KOMOWHUPOBaHHBIH

HaxonuTth 3Hau€HMs YUCIIOBBIX BBIPAXKEHHU,
CoZEpKAIIUX HECKOJIBKO AeicTBuil. Haxonuts
3Ha4YCeHHs OYKBEHHBIX BBIPDAKCHHUI TMPHU 3aTaHHBIX
3HAYEHUS IEPEMEHHBIX.

158

YucaoBeie U 6YKBCHHBIG BBIPpAXXCHUA

KOMOMHUPOBAaHHBIN

HaxonuTh 3Hau€HMS YUCIOBBIX BHIPAXKEHHIA,
CoZEpKAIMX HECKOJIBKO AercTBuil. Haxonuts




3HAa4YeHUs1 OYKBEHHBIX BBIPAKECHUN TPH 3aJaHHBIX
3HA4YEHMsI [ICPEMEHHBIX.

159 VYrpoieHue BeIpaXeHUH 1 KOMOWHHUPOBAHHBIN VYrpomarbk OyKBEeHHBIE BRIPAKECHHS C TIOMOIIBIO
CBOWCTB CIIOKEHUS, BBIYUTAHHS U YMHOKCHHSI.
Pemats 3a1aun Ha cocTaBiieHne OYKBEHHBIX
BBIPAKCHUI

160 YnpouieHue BhIpaKeHU I 1 KOMOMHUPOBaHHBIN Ynpomars OyKBEeHHbIE BBIPAKEHHUS C TIOMOIIIBIO
CBOWCTB CIIO’KEHHSI, BBIYUTAHUS U YMHOKCHUSI.
Pemate 3a1aun Ha cocTaBieHHE OYKBEHHBIX
BBIPAKECHU I

161 VYipolieHue BeIpaXeHU! 1 KOMOMHHPOBaHHBIN VYrpomars OyKBEHHBIE BHIPAKEHUS C IIOMOILIBIO
CBOWCTB CJIO’)KEHUSI, BBIYUTAHUSA U YMHOXKEHUS.
Pemars 3a1aun Ha cocTaBiieHnEe OYKBEHHBIX
BBIPAKECHU I

162 YpaBHeHHE. 1 KOMOMHHPOBaHHBIN Pewate npocreiimme ypaBHEHUs HA OCHOBE
3aBHUCUMOCTEHN MEXy KOMIIOHEHTaAMU
apu(pMeTHYECKUX JeHCTBUI.

163 VYpaBHeHue. 1 KOMOMHHPOBAHHBIN Pemats npocrelinne ypaBHEHHsI HA OCHOBE
3aBHCHUMOCTEHN MEXy KOMIIOHEHTaMU
apu(pMETUUECKUX JIEHCTBU.

164 VYpaBHeHuE. 1 KOMOMHUPOBaHHBIH Pewrate npocreiimme ypaBHEHUs Ha OCHOBE
3aBHCUMOCTEHN MEXy KOMIIOHEHTaAMU
apu(pMeTHYECKUX JeHCTBUI.

165 VYpaBHeHME. 1 KOMOMHUPOBaHHBIH Pemats npocrelinme ypaBHEHHsI HA OCHOBE
3aBUCUMOCTEH MEX]ly KOMIOHEHTaMHU
apru(pMETUUECKUX JIEHCTBU.

166 VYpaBHeHME. 1 KOMOMHUPOBaHHBIH Pemats npocrelimme ypaBHEHHsI HA OCHOBE
3aBHCUMOCTEH MEXTy KOMIIOHEHTaMHU
apu(pMETHYECKUX JeHCTBUI.

167 [IpouieHTHI 1 KOMOMHUPOBaHHBIH OOBACHATD, UTO Takoe MpoueHT. [IpeacTaBnsaTy
IIPOLIEHTHI B P0OsIX U ApoOu B mpoleHTax. Pemars
TEKCTOBBIE 3a/1a4H HA TPOLIEHTHI.

168 [IponeHTsI 1 KOMOMHHUPOBAaHHBIN OOBsICHATD, UTO TaKoe MpoleHT. [IpeacraBuiare




MPOIICHTHI B APo0sX U APoOH B mporeHTax. Pemars
TEKCTOBBIE 33/1a4M Ha MPOLEHTHI.
169 ®opmyssl. [lnomans npsiMOyroibHUKa 1 KOMOMHHPOBaHHBIN BbruncnsaTe miomaay KBaaparoB, MPSIMOYTrOJIbHUKOB
U TPEYroJIbHUKOB (B IPOCTEHIINX CIIydasix),
UCIOJIB3YS (POPMYIIBI ITOMIAAHN KBaJpaTa U
PSIMOYTOJIbHUKA. BeIpaskaTh OHU €IMHUIIBI
M3MEpEeHUs IUIOIIAIN Yepe3 Ipyrue.
170 O06BeM NPSIMOYTOJIBLHOTO TapaUIeeuIea 1 KOMOWHHUPOBAHHBIN Beraucisats 00beM MpsSMOYTroJIbHOTO
napajuiesienunesa u Kkyda ¢ moMoIbso Gopmy.
HaxonuTe miiomaap NOBEPXHOCTH MPSIMOYTOJIBHOTO
napajuieNienumnena u Kkyoa.
6 kiacc
Ne Tema ypoka Kosnnue Tun ypoka XapakTepucTHKA JeATeJbHOCTH 00y4al0IMXCS
CTBO
4acoB
IMoBTOpeHue n3yyenHoro B 5 kiuacce (7 4)
1 . .. | Boimonusitot apudmeTrueckue AMCTBHS ¢ HATypalbHBIMHU
Apudmerndeckue IeHMCTBUST HATypaJIbHBIX YUCEIL. 1 KOMOMHHUPOBaHHBIH
YHCIIAMH.
2 A . 1 5 . | BeImonHstoT apudmMeTHyecKue AeWCTBUS C HATYpaIbHBIMH
pudmeTnyeckre AeUCTBUS HATypabHbIX YHCEIL. KOMOMHHUPOBAHHBIN | (0o o
3 CJ107K€HUE 1 BBIMUTAaHUE APOGEH ¢ O/IMHAKOBBIMA L . _ | Beimonnsor apudmMeTHIeCcKre EHCTBHS ¢ OOLIKHOBEHHBIMH
SHAMEHATEIISMI KOMOMHHPOBAHHBIN | qnoGsiMu ¢ 0OTMHAKOBBIM 3HAMEHATEIIEM.
4 CrnoxeHue U BoIYUTaHUE Jpo0Oeit ¢ 0IMHAKOBBIMHU 1 COMGHHIDOBAMHEL BeimonssoT apupmeTrueckue 1eicTBrs ¢ 0ObIKHOBEHHBIMU
3HAMEHATeISIMU P JpoOsSIMU C OIMHAKOBBIM 3HAMEHATEJIEM.
5 CII0%€eHHe U BBMUTaHHE APOOEil C OIMHAKOBBIME 1 5 _ | BemonusroT apupMeTHIecKue ISHCTBHS ¢ OOBIKHOBEHHBIMU
3HAMEHATEIIMH KOMOHHHUPOBAHHBIN | 110G sMU ¢ OIMHAKOBBIM 3HAMEHATEIIEM.
6 BemonsstoT apudmMeTHueckue IeiHCTBUS C TECITHIHBIMU

ApudmeTrnueckue IeiCTBUS JIECATUUHBIX Tpo0Oeit

1 KOMOMHHMPOBaHHBIH | APoOsiMU. UNTAIOT U 3aNIUCHIBAIOT OOBIKHOBEHHBIE U
JeCATUYHbIE Jpodu




7 Brimonssor apudmMernueckue 1eHCTBHS ¢ AeCATHIYHBIMU
Apudmerndeckne IeUCTBHUS JIECATUYHBIX ApoOeit 1 KOMOWHUPOBAHHBIN | 1po0siMu. UUTAIOT U 3alIMCHIBAIOT OOBIKHOBEHHBIE
JECSITUUHBIE TPOOU
I'maBa |. O0bIKHOBEHHBIE IPOOH
§ 1 Jemumocthb uncen (19 u.)
8 .. | Mcnonb3yloT B peuu TEPMUHBL: I€JIUTENb, KPaTHOE.
Jlenurtenu U KpaTHbIe 1 KOMOMHHUPOBaHHBIN
OcCymecTBIAIOT CAMOKOHTPOJIb
9 .. | Mcnonb3yioT B peuu TEpMUHBL: I€JIUTENb, KPaTHOE.
JlenuTtenu U KpaTHbIE 1 KOMOMHHUPOBaHHBIH
OcCy1ecTBIAI0T CAMOKOHTPOJIb
10
[Ipuznaku nenumoctu Ha 10, Ha 5 1 Ha 2 1 KOMOMHHUPOBAHHBIH Knaccnpuuupyior narypanbHEIE 4HCHa (4CTHEIC 1
HEYEeTHBIE, [0 OCTATKY OT jAejeHus Ha 10 u HaS)
11 DopMyIUPYIOT CBOMCTBA U MIPU3HAKU JEIIUMOCTH.
[Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2 1 KOMOWHHMPOBaHHBIN | J[0Ka3bIBaIOT U OMPOBEPTAIOT C TOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKACHUS O IETUMOCTH YHCEI.
12 DopMyIUPYIOT CBOMCTBA U MPU3HAKU JEIIUMOCTH.
[Tpu3naku nenuMocTy Ha 9 1 Ha 3 1 KOMOMHHUPOBaHHBIN | /[oKa3bIBAIOT M OMPOBEPTalOT ¢ MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKICHHUS O IETMMOCTH YHCET
13 DOopMyIUPYIOT CBOMCTBA U MTPU3HAKU JEIUMOCTH.
[Tpusnaku nenumoctu Ha 9 1 Ha 3 1 KOMOWHHMPOBaHHBIN | J[0Ka3bIBAIOT ¥ OMPOBEPTAIOT C TOMOIILI0 KOHTPIPUMEPOB
YTBEPAKIACHUS O IETMMOCTH YHCET
14 @OpMYIHPYIOT OIPEIETIEHUS IPOCTOrO0 U COCTAaBHOIO
[IpocTeie 1 cocTaBHbIE UnCa 1 KOMOMHHUPOBaHHBIN | yucia. Jl0ka3bIBalOT U ONPOBEPTAIOT C OMOIIBIO
KOHTPIIPUMEPOB YTBEP>KIECHUS O IENMMOCTH YNCEI
15 .. | Mcnonp3yroT 3HaHUs B IPAKTUYECKOH JEATEIbHOCTU: YCTHO
IIpocTeie 1 cocTaBHBIE UnCIa 1 KOMOWHUPOBAaHHBIN
MPUKUBIBAIOT U OLICHUBAIOT PE3YJIbTaT
16 DOopMyIUPYIOT ONPEAEIEHUS IPOCTOIO U COCTABHOTO
IIpocTeie 1 cocTaBHbIE UnCIa 1 KOMOMHUPOBaHHBIN | uncia. Mcnoiab3yroT 3HaHUS B IPAKTUYECKOM IeATETbHOCTH
YCTHO MPUKHU/IBIBAIOT U OLEHUBAIOT PE3yibTaT
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[IposBIAIOT HHTEPEC K UCTOPUU YEIIOBEYECTBA IIPU

PasnoskeHne Ha MpOCTBIE MHOKUTEIIN KOMOMHHUPOBaHHBIN
pEIIeHUH 3a]1a4, COJIePIKANTNX FJIEMEHTHI HCTOPHU3Ma
18 . | OcBamBaIOT KYJbTYPYy PaOOTHI C YYCOHMKOM, TTOMCKA
Paznoxxenne Ha IpOCTbIE MHOKHUTEIHN KOMOWHHMPOBAaHHBIN
uHpopmauu
19 .. | OcBauBaloT KynbTypy paboTsl ¢ y4eOHUKOM, TIOUCKA
PaznosxeHnue Ha MPOCTHIC MHOXKHUTEIIH KOMOWHHMPOBAaHHBIN
uHpopmanuu
20 @ 6 6
. . OPMYIIUPYIOT OTpeielieHne HanOoIbIIero o0Iiero
BxoaHoii KOHTPOJIb KOMOWHHMPOBaHHBIN
JEJIATENS] ¥ B3aUMHO MTPOCTBIX YHCET
21 Brerauciaror HanOoabmmid OOIINI AEIUTEND 3aJaHHbIX
HauGonpmmii o6mmii neaurens. BzauMHO pocThie yrciia KOMOWHHMPOBaHHBIN | yncesn. COCTaBISIIOT alrOPUTM HaXOXKJICHUS HauOOJIbIIEro
o01ero aenautens (CI0OBECHBIN, rpadUueCcKHii)
22 . .
. . . | Beramcagror HanOOIbIIMiT OOIUN NENUTEND 3aaHHbBIX
HauGonpmmii o0mmii neaurens. BzanMHo npocTeie yrciia KOMOWHHMPOBAaHHBIN wwcer
23 BrerauciaroT HanOoIbpIui 00U AEIUTEND 3aJaHHBIX
HauGonpmmii o0mmii neaurens. BzauMHO pocThie yrciia KOMOWHHMPOBAHHBIN | YUCEN IMPU ITOMOIIHM HX PA3JIOKEHUS Ha IMPOCTHIC
MHOYKUTEIN
24 Brruncagaror HanOoabIINi 00U AEIUTEND 3aaHHBIX
HauGonpmmii oduuit tenutens. BzanMHO pocThie Yncia KOMOWHHUPOBAHHBIN | YUCEI MPHU TIOMOIIH MX PA3JIOKEHHsI Ha MPOCTHIE
MHOKUTEHN
25 Boruncnsitor HauMeHbIee 001ee KpaTHOE 3a1aHHBIX YHUCEIL.
Haumensiiee obiee kpaTHoe KOMOMHHPOBaHHBINH | COCTaBISIOT AITOPUTM HaXO0XKJIEHHUsI OOIIET0 KPaTHOTO
(cioBecHBI, rpadUuecKuii)
26 .. | Beraucnsior HauMeHsbInee o0miee KpaTHOe 3a/IaHHBIX YUCEIT
Haumensbiiee obiee kpaTHoe KOMOMHHUPOBAHHBIH
IIPU TTOMOIIY UX PA3JIOKEHUs Ha MPOCTHIE MHOXKHUTEIU
27
KonTtpoabHas padora Nel mo teme: «/leanmocts .. | JleMOHCTpUPYIOT MaTeMaTUYECKIE 3HAHUS 1 YMEHHUS TIPU
NunuBuyanbHbINA

qucemn»

pelIeHnH TPUMEPOB U 3a/1a4

§ 2 Ciio:keHme ¥ BHIYMTAHHKE APo0eii ¢ pa3HbLIMM 3HAMeHaTeasiMu (224.)
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DopMyITHPYIOT OCHOBHOE CBOMCTBO OOBIKHOBEHHOM APOOH,

OcHOBHOE CBOWCTBO podu KOMOMHUPOBaHHBIN
3aIUCHIBAIOT €TO C MOMOIIBIO OYKB
29 . .. | C mOMOIIIbI0 KOOPAWHATHOTO J1y4a OOBSICHIIOT PABEHCTBO
OcHOBHOE CBOWCTBO Jpodu KOMOMHUPOBaHHBIN N
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMHU
30 . .. | BBIMONHAIOT yMHOKEHHE U ICJICHUE YUCIUTENS U
Coxkparnienue apodeit KOMOWHUPOBaHHBIH .
3HaMeHaTes sl OOBIKHOBEHHOW JpOOH Ha 3a/JaHHOE YHCIIO
31 . .. | BBIMONHAIOT cOKpaleHne OOBIKHOBEHHBIX Apo0ei,
Coxkparnienue apodeit KOMOWHUPOBAHHBIH
HAaXOJIT paBHbIC APOOH CPEAN JaHHBIX
32 . .. | TIpeacTaBisioT AeCATHYH 00b B BH/IC OOBIKHOBEHHOI
Coxkpartenue 1podeit KOMOMHHMPOBAHHBIN e e IO AP A
HECOKPAaTUMO ApoOu
33 . .. | HaxonmsaT mONOMHUTENbHBI MHOXHUTEIb K IpOOH, IPUBOJISAT
[MpuBenenue apobeii kK 00IEMy 3HAMEHATEIIO KOMOMHHMPOBAHHBIH
Ipo0u K 00IIeMy 3HaMEHaTEeIo0
34 . ., | 3anHCchHIBalOT OOBIKHOBEHHBIE IPOOU B BHJIE JECATHYHOH,
[IpuBenenue apodeii k 001IEMY 3HAMEHATEIO KOMOWHHPOBaHHBIN
npuBeas k 3Hamenatento 10, 100, 1000 u T.4.
35 . . o
[IpuBenenue apodeii k 001IEMY 3HAMEHATEIO KOMOWHHUPOBaHHBIN | PematoT npocreifmme apudmernieckue ypaBHEHUS
36 . .. | CpaBHHBaIOT OOBIKHOBEHHBIE IPOOH, TPUBOAS HX K
CpaBHeHue 1po0eii ¢ pa3HbIMU 3HaMEHATENIMU KOMOWHHPOBAaHHBIN
o011eMy 3HaMEHATEIO.
37 . ., | QOpPMYIUPYIOT PABUIIO CPABHEHUS JIB o0eii ¢
CpaBHeHue 1po0eii ¢ pa3HbIMU 3HaMEHATEeISIMU KOMOMHHPOBAHHBIH PMYJIMPYIOT TP p AABYX AP
OJIMHAKOBBIMH YHCIUTEISIMA U Pa3HBIMH 3HAMEHATEISIMU
38 C = =
JIOKEHHE U BBIYUTaHHE Apo0eit ¢ pa3HbIMU ., | QOPMYTUPYIOT NPABUIIO CIIOKEHUS (BBIUUTAHMS) ApoOeit ¢
AP p KOMOMHUPOBaHHBIH PMYJHPYIOT TIP ( ) p
3HaMEHATEIISIMH pa3HBIMU 3HAMEHATEISIMU
39 CrnoxeHue U BblYUTaHHE APoOei ¢ pasHBIMU ., | BBIMONHAIOT ClI0’KeHUE U BEIYUTAHNE OOBIKHOBEHHBIX
KOMOMHUPOBaHHBIH -
3HaMEHaTeIsIMU npo0eit ¢ pa3HBIMU 3HAMEHATENIMHU
40 . AHaNM3UPYIOT TEKCT 3a7a4, MOJICIIUPYIOT YCIOBHUE C
CrnoxeHne M BBIYATaHHUE APOOEH ¢ pa3HBIMU . pyro Flatiil, MOACTHIPYIOT ¥
KOMOWHHUPOBAaHHBIN | TTOMOIIBIO CXEM, PUCYHKOB, PEAbHBIX IPEAMETOB; CTPOST
3HaMEHaTeISIMU N
JIOTHYECKYIO IETIOYKY PACCYKICHUN
41 O06o0011eHNe U cUCTeMaTU3alus 3HAaHUN 10 TEMeE: [IpeoOpa3oBbIBatOT OOBIKHOBEHHBIE P00, CPAaBHUBAIOT U
«CrnoxxeHne U BRIYUTaHUE IpoOeii ¢ pa3HBIMU KOMOWHUPOBAHHBIN | YIOPSAOYMBAIOT UX. BHIMONHSIOT BEIYUCICHHS C

3HaAaMCHAaTCIISIMMN )

OOBIKHOBEHHBIMH JIPOOSIMH
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KountpouabHas padora Ne2 no teme: «CJio:keHue u

JleMOHCTpUPYIOT MaTeMaTUYeCKUe 3HAaHUS U YMEHUS pU

. 1 WHuBuayanbHbINA
BbIYMTaHHUe APo0eii ¢ pa3HbIMHU 3HAMEHATEJISIMI peleH!H IPUMEPOB U 3a/1a4
43 .. | CkmazipIBalOT CMEIIaHHbIE YUCIIa, POPMYIUPYIOT CBONCTBA
CrnoxeHne CMEUIaHHbIX Yncell 1 KOMOHMHUPOBaHHBIN
CJIO’KEHUS CMEIIAHHBIX YnCell
44 .. | CkmaipIBarOT CMEIaHHbIE YUCIa, POPMYIUPYIOT CBOHCTBA
CroxeHne CMEIIaHHbIX Yncell 1 KOMOWHUPOBaHHBIN
CJIO’KEHUS CMEIIAHHBIX YnCell
45 .. | BerunTarooT cMemanHble yncia, GopMyIupyrOT CBOICTBA
BbrunTanue cMenIaHHbIX YHCEN 1 KOMOWHUPOBAaHHBIN
BBIUNTAHUS CMEIIAHHBIX YHCEI
46 .. | BpluntaroT cmemanHble yncia, GopMyaupyroT CBOCTBa
BbrunTanue cMelaHHbIX YHCe 1 KOMOWHUPOBaHHBII
BBIYMTAHUS CMEUIAHHBIX YHCEIl
47 .. | BerunraroT cMemanHble yncia, GOpMyIUpyIOT CBOICTBA
BbrunTanue cMenIaHHbBIX YHCEI 1 KOMOWHUPOBAaHHBII
BBIYMTAHUS CMEUIAHHBIX YHCEIl
48 AHaIM3UPYIOT TEKCT 3374, MOJICIIUPYIOT YCIOBHUE C
CrnoxeHre ¥ BBIYNTaHUE CMELIaHHbIX YHCe 1 KOMOMHUPOBaHHbBIN | MOMOLIBIO CXEM, PUCYHKOB, PEAIbHBIX IPEAMETOB; CTPOST
JIOTHYECKYIO LIENOUKY PACCYXKIECHUMN
49 KonTpoabHas padora Ne3 no teme: «CioxkeHue u 1 VH MBIy Qb B JIeMOHCTpHUPYIOT MaTEMAaTUUECKUE 3HAHUSI U YMEHHUS IIPH
BbIYMTAHUE CMELIAHHBIX YHCeD) pelIeHnH IPUMEPOB U 3a/1a4
§ 3 YMHo:KeHMe U 1eJieHHe 00bIKHOBEHHBIX JApooeii (314.)
50 DopMyIUPYIOT IPABUIIO YMHOKEHUSI OOBIKHOBEHHOU Jpo0u
YMHO)eHue apodeit 1 KOMOMHHUPOBAaHHBIN | Ha HATypaJIbHOE YNCIIO. BBIMOIHAIOT yMHOXKEHNE
OOBIKHOBEHHOHM JIpoOM Ha HATYpaJIbHOE YUCIIO
51 . ., | DOPMYIUPYIOT MPABUIIO YMHOXKEHUS 0OBIKHOBEHHBIX
YMHo)eHue apodeit 1 KOMOMHHUPOBaHHBIH PMYJIMPYIOT TP M .
npobeil. BEIMomHAI0T yMHOXKEHHE 0OBIKHOBEHHBIX Apo0ei
52 . .. | BelpaskaloT npoLeHTH! B BU/Ie OOBIKHOBEHHBIX Jpo0eii u
YMHOXEHHe 1pooeit 1 KOMOHWHUPOBaHHBIN p pon g AP
OOBIKHOBEHHBIE JIpOOH B BUJIE IPOIIEHTOB
53 . ., | DOpMYyIUPYIOT MIPABUIIO YMHOKEHUSI OOBIKHOBEHHBIX
YMHO)eHue apodeit 1 KOMOMHHUPOBaHHBIH PMYJHPYIOT TP M

npoOeit. BEIMOTHSIOT YMHOKEHUE OOBIKHOBEHHBIX JIpoOei




o4 DOopMyTUPYIOT MPABUIIO HAXOXKJICHHS IpOOH OT YHCIIa.
Haxoxaenne npodu oT uncia KOMOMHUPOBaHHBIN | Perenne npocTelmmx 3a1a4 Ha HaX0KECHUE IPOOH OT
qucna
55 AHaNM3UPYIOT TEKCT 3aa4u, MOACIUPYIOT YCIOBUE C
Haxoxnenue apobu oT yucia KOMOMHHUPOBAHHBIH | TOMOIIBIO CXEM, PUCYHKOB, PEaIbHBIX IPEIMETOB; CTPOST
JIOTMYECKYIO LIENOUKY PACCYXKIECHUN
56 Haxosenne po6u oT rena KOMGHHUPOBAHHEL AHaAIM3UPYIOT TEKCT 33a4M, U3BJICKAIOT HEOOXOTMMYIO
nHpopManuro.
o7 .
Haxoxnenue apobu oT uucia KOMOMHUpPOBaHHBIN | PemiaroT TekcToBbie 3a7aun apupMETHUECKUMU CIIOCO0aMH
58 Haxowerie apoGu ot arcia KOMGUHUpOBAHHbII Pemarot TCKCTOBBIC 37111 apu(METHIECKUMH CIIOCOOaMHU
BBIUMCJIEHUM, aHATU3UPYIOT TEKCT 3a7aun
59 C nmomol1IpI0 pacpeaenuTeIbHOrO CBOMCTBA YMHOXKEHUS
[Ipumenenue pacnpeaenuTeaIbHOr0 CBONCTBA YMHOKEHUS KOMOMHUPOBAHHBIN | OTHOCUTEIHHO CJIOKEHUS M BBIYUTAHUS YMHOKAIOT
CMEIIIaHHOE YUCJIO Ha HaTypaJIbHOE YHCIIO
60 C mOMOIIBIO PACTIPENEIUTENFHOIO CBOKCTBA YMHOKEHHS
[Ipumenenue pacnpeenuTeaIbHOro CBONCTBA YMHOKEHUS KOMOWHHUPOBAHHBIN | OTHOCUTENILHO CIIOKECHHUS M BBIYUTAHHUS YMHOKAIOT
CMEIIIaHHOE YUCJIO Ha HAaTypajIbHOE YHCIIO
61 C nmoMomipIo pacpenenTuTeIbHOTO CBOMCTBA YMHOKEHUS
[Ipumenenue pacnpeaenuTenbHOIO CBOMCTBA YMHOKEHUS KOMOWHUPOBAHHBIM | OTHOCUTEIBHO CIOKEHUS U BBIYMTAHUS YMHOXKAIOT
CMEIIIaHHOE YUCJIO Ha HaTypajIbHOE YHUCIIO
62 O060011IeHNE U CUCTEMATHU3aIMs 3HAHUH 110 TEME: . | PemraroT TekCcTOBBIE 3a71aUM M YpaBHEHUS C JJaHHBIMH,
«YMHOXeHue apobeil. Haxoxaenue apoOu oT uucna KOMOHHNPOBAHHKII BbIpa)KEHHbIE OOBIKHOBEHHBIMH JPOOSMHU
63 KounrtpoJabHas padora Ned no reme: «YMHOKeHHe FIHTHBHA YA b JIeMOHCTpHUPYIOT MAaTEMATUYECKHE 3HAHUS U YMEHHUS TIPU
apoo6eii. Haxoxaenune qpodu ot qucaa» pELICHUH IPUMEPOB U 3a/1a4
64 DopMyIUpPYIOT ONpeieNIeHHe B3aUMHO OOpaTHBIX YHCEIL.
B3aumHo oOpaTHBIE yKcna KOMOMHHUPOBaHHBIN | 3anuchIBalOT OOBIKHOBEHHYIO JPOOb C TOMOIIIbIO OYKB U
IpoOb eii 00paTHYIO
65 .
B3aumHo oOpaTHBIE yKcna KOMOMHUpoBaHHbIH | Haxondar yncno, obpaTHOE JaHHOMY.




66

Henenue KOMOWHHMPOBaHHBIN | DOPMYTUPYIOT MPABUIIO JACICHHS OOBIKHOBEHHBIX IPOOCH.
67 N . | JeMOHCTpUpPYIOT MaTeMaTUYECKUE 3HAHUS U YMEHUSI IPU
[IpomekyTOYHBIN KOHTPOIb KOMOWHUPOBAHHBIH A PHpYIO ™ p
pelIeHur TPUMEPOB U 3a/1a4
68 . .
Jenenue KOMOWHUPOBaHHBIN | BBIMONHAIOT 1e7eHne OOBIKHOBEHHBIX APoOeit
69 AHaIM3UPYIOT TEKCT 3aJa4u, MOJCIUPYIOT YCIOBUE C
Jenenue KOMOMHHUPOBAHHBIN | TTOMOIIBIO CXEM, PUCYHKOB, PEATbHBIX IPEIMETOB; CTPOST
JIOTHYECKYIO LIEMOUKY PacCyXIeHUn
70 Henenue KOMOWHUPOBAHHBIN | BBIMONHSIOT 1eleHre 0OBIKHOBEHHBIX Jpo0eit
71 BrInoHsAI0T BRIYUCICHUS C OOBIKHOBEHHBIMU JPOOSMU,
O06o00meHne U cucTeMaTu3aus 3HaHUK TI0 TEMe: coMGibopans | TPHKAIKY H OIIEHKY B X07ie BbIuncieHui. [IpuBoasT
«Jlenenue apodeii» p IPUMEPHI UCIIOJIb30BAHUS JIeTICHUS OOBIKHOBEHHBIX Ipo0Oeii
B [IPAKTHUYECKON JKU3HU YEJIOBEKA
72
. . E€MOHCTPHUPYIOT MAaTEeMAaTUYECKUE 3HAHUS U YMEHUS TIPU
KonTpoabHas padora Ned no teme: «/lesienue gpodein» WNuauBuayanbHbIN A PHPYIO ™ p
pellIeHnr IPUMEPOB U 3314
73 DopMyIUPYIOT IPABUIIO HAXOKIEHUS YKcia 110 €ro Ipoodu.
Haxoxaenue uucina mo ero apoou KOMOMHHUPOBaHHBIN | Perienne mpocTelmmx 3aa4y Ha HAXO0XACHHUE YHCIIA 110 €ro
npobu
74 AHaNM3UPYIOT TEKCT 3a1a4l, MOACIUPYIOT YCIOBUE C
Haxoxaenne uuncna mo ero apoou KOMOMHHUPOBAHHBIN | TTOMOIIBIO CXEM, PUCYHKOB, PEaIbHBIX MPEIMETOB; CTPOST
JIOTHYECKYIO LIENOUYKY PacCyXIeHUN
75 . | AHaIM3UPYIOT TEKCT 3aJa4uH, U3BIEKAIOT HE0OX0IUM
Haxosxxnenue uncia mo ero npobu KOMOMHHPOBAHHBIN pyio AT, JHMYIO
UH(POPMALIHUIO.
76 .
Haxoxaenne uuncna mo ero apoou KOMOMHHUPOBaHHBIN | PermiaroT TekcToBbIe 3a1aun apupMETHUECKUMHU CITIOCO0aMH
77 d
. OPMYJIUPYIOT ONpeziesieHne APOOHOTO BhIPAKEHUS
JlpoOHble BeIpakeHUs KOMOMHUPOBaHHBIH PMYJIMPYIOT OTIPEL AP P ’
YUCIUTENS U 3HAMEHATEsI IPOOHOTO BBIPAsKEHUS
78 [IpaBUIIbHO YUTAIOT U 3aMUCHIBAIOT APOOHBIE BBIPAKEHUS,
JIpoOHBIe BBIpaKCHUS KOMOMHHUPOBAHHBIN | cofiepKalliye CI0XKEHUE, BRBIUUTaHUE, YMHOXEHHUE Apoleit

U CKOOKH




9 .. | HaxonsT 3HaueHne ApoOHOTO BRIPAXKEHUS, COJISPIKAIIIETO
JIpoOHbIE BBIpaXKCHUS 1 KOMOWHHMPOBAaHHBIN
YHCIIOBBIC U OYKBCHHBIE BBIPAKCHHUS
80 O06o001IeHre U cUCTeMaTH3alus 3HAHWH 110 TeMe: AHaNM3UPYIOT TEKCT 3a7a4u, MOACIUPYIOT YCIOBUE C
«Haxoxaenne gmcia mo ero apoou. IpodHsie 1 KOMOWHHMPOBAHHBIN | IOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX MPEAMETOB; CTPOSIT
BBIPAKCHUS» JIOTHYECKYIO LEMOUKY PacCyKIeHUN
81 KonTpoabHas padora Ne6 no teme: «Haxoxaenue 1 VIHIMBH AyanbHbiii JIeMOHCTpUPYIOT MaTEMAaTUUECKHUE 3HAHUS U YMEHUS MIPU
4yucia mo ero Apoou. /[podHbie BbIpaKeHUs» pelIeHUuU TPUMEPOB U 3a/1a4
§ 4 Ornomenust u nponopuuu (184
82 ., | DOpMYyIUPYIOT OINpPECICHIE OTHOIICHUS ABYX YHCEI
OTtHoeHus 1 KOMOMHHUPOBaHHBIN PMYJHPYIOT OTIpE/t FBYX ’
B3aMMHO OOPaTHOTO OTHOIICHHS JABYX YHUCEI
83 Y3HAIOT KaKyl0 4acTh YHCJIO a COCTABJISACT OT YMCIIa B.
OTtHomeHus 1 KOMOWHHMPOBAHHBIN | Y3HAIOT CKOJIBKO MPOIICHTOB OJTHO YMCIIO COCTABIISIET OT
JIPYroro
84 A
.. | AHATM3UPYIOT TEKCT 3a/1a4u, U3BIEKAIOT HEOOXOIUM
OTHoOIIIEHUSA 1 KOMOWHHMPOBAaHHBIN pyio AatH, AHMYIO
uHdopmaIuio
85 QopMyIUPYIOT ONPEEICHUE TPONOPIIUN, OCHOBHOTO
[Iponopunn 1 KOMOMHHMPOBAHHBIN | cBOMCTBA nponopuuu. Ha3eiBatoT cpeaHue u kpaiiHue
YJICHBI POTIOPIUH
86 A
.. | AHATM3UPYIOT TEKCT 3a/1a4H, U3BIEKAIOT HEOOXOIUM
[Tponopuuu 1 KOMOWHHMPOBAHHBIN pyIo flas, FMYIO
nH(popMaInio
87 .. | PemaroT TekcToBbIE 3a1auu apu(PMETUYECKUMHU CIIOCOOAMHU
[Tponopuuu 1 KOMOWHHMPOBAHHBIN N
BBIUMCIICHHUM, aHATU3UPYIOT TEKCT 3a7aun
88 D
., | DOopMyIUPYIOT ONpEAEIICHHE MPAMO MPONOPLUUOHAIBHBIX U
[Ipsimast 1 oOpaTHas MPOMOPIIMOHATBHBIE 3aBUCUMOCTH 1 KOMOMHHUPOBAHHBIH PMYTHPYIOT OTPeat P poropH
00paTHO MPOMOPIIUOHATILHBIX BEIUYUH
89 ., | [IpuBOISAT IpUMEPHI MPSIMO IPOMOPIIUOHATEHBIX M 00PaTHO
[Ipsimast 1 oOpaTHas MPOMOPIIMOHATBLHBIC 3aBUCUMOCTH 1 KOMOMHUPOBAHHBIH
MIPOTMOPIIMOHAIBHBIX BETMYUH
90 ., | PermaroT TekcToBbIE 3aaun apuPMETUUECKUMHU CIIOCOOAMHU
[Ipsimast 1 oOpaTHas MPOMOPIIMOHATBLHBIC 3aBUCUMOCTH 1 KOMOMHUPOBAHHBIH .
BBIYHCIICHUH, aHATH3UPYIOT TEKCT 3a7a4n




91 . AHanuzu T TEKCT 33741, MOJICIIN T YCJIOBHUE C
O06001IeHrEe U CHUCTEMAaTU3AIIMS 3HAHUH 110 TEME: . pyio JlaH, MOZICTIPYIOT y
" " 1 KOMOMHHMPOBAHHBIN | IOMOIIBIO CXEM, PUCYHKOB, peabHBIX MPEIMETOB; CTPOST
OTHOIIEHHS ¥ TIPOTTOPIIUH .
JIOTUYECKYIO LIETIOYKY PacCyKICHUN
92 KountpoabHas padora Ne7 mo teme: «OTHOIIEHUS H 1 T r— JIeMOHCTpHPYIOT MaTeMaTHYECKUE 3HAHUS ¥ YMCHUS TPU
NPONOPIUM Y pENICHUH TPUMEPOB | 3a/1a4
93 . | DOpMYyIUPYIOT ONIPEACIICHHE MacIITada KapThl.
Macmrab 1 KOMOWHUPOBAaHHBIH
CoCTaBIAIOT | peniaroT ypaBHEHHS 10 YCIOBHSIM 3a/1a4.
94 .. | COCTaBIISIFOT M pEIIaloT ypaBHEHUS 10 YCIOBHAM 3a/a4.
Macmrab 1 KOMOWHUPOBAaHHBIH p P Y A
BripakaroT oIHM €TMHHIIBI U3MEPEHUS BETUYHHBI B IPYTHX
95 Pacrio3Haror Ha YepTekax, pUCyHKax, B OKPYKaIOIIEeM MHUPE
JliiHa OKPY>KHOCTH 1 KOMOMHHUPOBAHHBINA | OKPYKHOCTb U Kpyr. [IpuBOAST IpuMephl aHaJIOroB
OKPY)KHOCTH M KpYTa B OKPYXAIOIIIeM MHPE
96 Pacrio3narot Ha yepTekax, pUCyHKax, B OKpYKaloIeM MHUpe
[Tnomanp kpyra 1 KOMOMHHUPOBAHHBINA | OKPYKHOCTb U Kpyr. [IpuBOAST IpruMepbl aHaJIOroB
OKPY)KHOCTH M KpYTa B OKPYXAIOIIIeM MHUPE
97 .. | PemaroT TekcTOBBIC 3a1aUM apUPMETHUECCKUMHU CIIOCOOAMH
[Tap 1 KOMOMHHUPOBaHHBIN .
BBIUMCIICHHM, aHATH3UPYIOT TEKCT 337291
98 . AHaIM3UPYIOT TEKCT 33291, MOJICIIUPYIOT YCIOBHE C
O06o001Ienre 1 cUcTeMaTU3aIs 3HAHUM 110 TEME! . pyIo ’ pyioT y
1 KOMOMHHPOBAHHBIN | TOMOIIBIO CXEM, PUCYHKOB, PEabHBIX MPEIMETOB; CTPOST
«Macmta0. /[mrmHa OKpyKHOCTH U TUIOIIAIb Kpyra» .
JIOTHYECKYIO TEMOYKY PAcCykKICHUN
99 KonTpoabHas padora Ne8 mo teme: «Macmrad. 1 T JIeMOHCTpHUPYIOT MAaTEMATUYECKHE 3HAHUS U YMEHHUS TIPU
JIJIMHA OKPYKHOCTH ¥ IJIOIIAb KPYyray pEIICHUH TTPUMEPOB | 3a/1a4
I'napa |l.PaninoHajibHbIe UK cIa
§ 5 IookuTEIbHBIE H OTPHIATENbHBIE yncaa (134)
100 [IpuBOIAT MpUMEPHI UCIIOIB30BAHUS B OKPYKAIOIIIEM MUPE
Koopaunats! Ha npsMoit 1 KOMOMHHUPOBAHHBIN | MOJOKUTENBHBIX U OTPUIIATEIBHBIX YUCEIN (TeMIepaTypa,
BBIUTPBIII-TIPOUTPHIII, BBIIIC-HUKE YPOBHS MOPS)
101 N .. | 300paxaroT TOYKaMu Ha KOOPJAUHATHOM MPSMOIA
Koopaunats! Ha mpsMoit 1 KOMOMHUPOBAHHBIH
TTOJIOKHUTEITBHBIC U OTPHUIIATEIILHBIC PAllHOHATBHBIC YHCITA.




102 XapakTepu3yT MHOKECTBO LIEJIbIX YHCET U MHOXKECTBO
[IpoTuBOMONOXKHBIE YUCITA 1 KOMOWHHMPOBAHHBIN | pallMOHAIBHBIX yucesl. QDOpMYIHPYIOT ONIpeiesieHue
IIPOTHUBOIIOJIOKHBIX YUCET
103 IIpoTHBOMIOIIOKHBIEC YUCITA 1 KOMOMHMpPOBaHHBIN | Pemaror npocTeiliiye TMHEHHbIE YpaBHEHUS
104 .. | HaxonsaT 3nauenue nmpocteimux OyKBEHHBIX BBIPAKEHUIN
[IpoTrBOMNOIOKHBIE YUCTA 1 KOMOMHHUPOBaHHBIH
IIpU 3a/1aHHOM 3HA4YE€HUU OYKB
105 . | POpMyYyIUPYIOT OnpeAeneHrne Moayis uncia. [lonumaror ero
Mopnyns uncia 1 KOMOMHHUPOBaHHBIN o
FEOMETPUUYECKHUI CMBICT
106 .. | HaxonsT 3HaueHus1 YUCIOBBIX BBIPAKEHUN, COAEPKAIINX
Mopnyns uncia 1 KOMOMHHUPOBaHHBIH A P > CONCpRatl
3HaK MOy
107 CpaBHeHMe uncen 1 KOMOMHHUPOBaHHBINH | CpaBHUBAIOT MOJOKUTEIbHbIE U OTPULIATEIbHBIC YUCIIA
108 ., | BBINOJHAIOT CpaBHEHHUE MOJOKUTENIBHBIX U OTPULATEIbHBIX
CpaBHeHue uncen 1 KOMOMHHUPOBaHHBIH
yucen
109 Hcnons3yroT aaropuTMbl CpaBHEHUS TTOJIOKUTEIBHBIX U
N3menenue BenuunH 1 KOMOMHHUPOBAHHBIN | OTPULIATEIBHBIX YHCEI IPU PEIICHUU 3a/a4 U YIPaKHEHUI
B U3MEHEHHOM CUTYyalluH
110 Hcnonp3yroT anropuTMbl CpaBHEHUS MOJIOKUTENBHBIX U
N3menenue BenmuynH 1 KOMOWHHMPOBAHHBIN | OTPHUIATEIBHBIX YUCEI IPU PEUICHUU 3aJ]1a4 U yIpaKHEHUN
B U3MEHEHHOM CUTYalluU
111 . AHaNM3UPYIOT TEKCT 3aa41, MOACIUPYIOT YCIOBUE C
O00011IeHE U CUCTEMATU3AaLUs 3HAHUHN 110 TEME: . pyio JlatiH, MOLCIPYIOT ¥
1 KOMOWHHMPOBAHHBIN | IOMOIIBIO CXEM, PUCYHKOB, PEATHHBIX MIPEAMETOB; CTPOSIT
«[TonoxxuTenpHbIE U OTPULIATETHLHBIE YUCIIAY» .
JIOTUYECKYIO LIETIOYKY paCcCyKIECHUN
112 KountpoabHas padora Ne9 no teme: «IloJioxkurebHbIe 1 VI MBHyATBHEH JIeMOHCTpUPYIOT MaTEMaTUYECKUE 3HAHUS U YMEHUS MTPU
U OTPULATEJbHbIC YHCIA) pELICHUHN IPUMEPOB U 3a]1a4
§ 6C.10:KeHEe M BLIYMTAHHE MOJIOKATEIHLHBIX H OTPHIATEIbHBIX unce (144)
113 . . .. | BBIMOJHSAIOT CII0KEHUE pallMOHATIBHBIX YUCEN C IIOMOIIbIO
CnoxxeHue 4nces ¢ NTOMOIIbI0 KOOPAMHATHON NpSIMOi 1 KOMOMHHUPOBAHHBIH . .
KOOPJAMHATHOM MPSIMOM
114 . . ., | BBIMOJTHSAIOT CI0KEHUE MOJT0KUTEIbHBIX U OTPULATEIbHBIX
CnoxxeHue 4nces ¢ NTOMOIIbI0 KOOPAMHATHON NpSIMOi 1 KOMOMHHUPOBAHHBIH - .
YHUCEJ C MOMOIIbI0 KOOPAUHATHOU MPSMOMN




115 .
CrnosxeHue OTpPHUIATETHHBIX YHCE 1 KOMOMHHUPOBAHHBIN | BBIMOIHSAIOT CI0KEHUE OTPHUIATETBHBIX YHCET
116 .
CrnosxeHue OTpHUIATeIbHBIX YHCEI 1 KOMOMHHMPOBAHHBIN | BBIMOIHSAIOT CII0KEHUE OTPHUIIATEIBHBIX YHCEI
117 .
CrnosxeHue 4rcen ¢ pa3HbIMU 3HAKaMHU 1 KOMOMHHUPOBAHHBIN | BBIMONHAIOT CII0’KEHUE YKCeN ¢ Pa3HBIMU 3HAKaMU
118 ., | Dopmynu T ¥ 3aIIUCBIBAIOT C TOMOIIbIO OYKB MpaBuiIa
CrnosxeHue uncen ¢ pa3HbIMUA 3HaAKaMH 1 KOMOMHHUPOBaHHBIN PMYJHPYIO H YiB 1P
CJIOKEHHMSI YUCEJI C Pa3HBIMU 3HAKaMHU
119 . .
CrnosxeHue 4ncen ¢ pa3HbIMUA 3HAKaMU 1 KOMOMHHUPOBAHHBIN | BBIMOIHSIOT MPUKUIKY U OIICHKY B XOJI€ BRIYUCIICHHIA
120 .. | BBINONHSIOT CIOXKEHHE YUCEeIl C pa3HBIMU 3HAKAMH.
CrnosxeHue 4ncen ¢ pa3HbIMU 3HAKaMHU 1 KOMOMHHUPOBAHHBIH .
HccnenyroT npocteiime 4uciaoBbie 3aKOHOMEPHOCTH
121 ., | ©OpMYIUPYIOT U 3aITUCBHIBAIOT C MTOMOIIBIO0 OYKB MpaBuia
Brruutanue 1 KOMOWHHMPOBAaHHBIN PMYTHPYIO IlI YKB TP
BBIUMTAHUS YHUCEJ C PA3HBIMU 3HAKAMU
122 .. | BBINOMHSIOT BEIUMTAHUE OTPUIATEIBHBIX YHCE.
Brruutanue 1 KOMOWHHMPOBAaHHBIN .
HccnenyroT npocTeinme 4uciioBble 3aKOHOMEPHOCTH
123 .. | BBIMOMHSIOT BEIYUTAHUE OTPUIATEIBHBIX YHUCE.
Boruuranue 1 KOMOMHHUPOBaHHBIN .
HccnenyroT npocTeinme 4uciioBble 3aKOHOMEPHOCTH
124 . .
Brrunranue 1 KOMOMHHUPOBAHHBIN | BBIMONHAIOT MPUKUIKY U OIICHKY B XOJI€ BRIYUCICHHM
125 | OGoOmieHue U CUCTEeMAaTH3AIUS 3HAHUH 110 TeMeE: AHaNM3UPYIOT TEKCT 3aa41, MOACIUPYIOT YCIOBUE C
«CII0’)KeHHEe U BRIYUTAHUE TTOJOKHUTEILHBIX U 1 KOMOMHHPOBAHHBINA | IOMOIIBIO CXEM, PUCYHKOB, peaTbHBIX MPEIMETOB; CTPOST
OTPUIATENbHBIX YHCET» JIOTHYECKYIO [EMOYKY PAcCyXACHUN
126 | KonuTpoabHnas padora Nel0 mo reme: «Ciiokenue u
. | JleMOHCTpUPYIOT MaTeMaTUYECCKHIE 3HAHUS ¥ YMCHHUS TTPH
BbIYMTAHUE MOJ0KUTEJIbHBIX U OTPULATEIBHBIX 1 WuauBuayanbHbII
pellIeHuH IPUMEPOB U 3314
qucen»
§ 7 YMHOKeHHE U JeJIeHHe MOJ0KUTEIbHBIX H OTPHIATEIbLHBIX yncest (1349)
127 o
. | GOPMYIUPYIOT IPABUIO YMHOKEHUS TOJIOKUTEIHHBIX U
YMHO)XeHne 1 KOMOWHUPOBAaHHBIH PMYIMIPYIOT TP ™
OTpUIATENbHBIX YHCET
128 | yumuoxkenue 1 KOMOMHHPOBAHHBINA | BBIMONHSIOT YMHOKEHUE YHCEN ¢ PA3HBIMH 3HAKAMHU
129 | yvmoxenne 1 KOMOMHHPOBAHHBINA | BBIMTOIHAIOT YMHOKEHUE YHCEN ¢ PAa3HBIMHA 3HAKAMH




130 . . E€MOHCTPHUPYIOT MATEeMAaTUYECKUE 3HAHUS U YMEHUS TIPU
HUTOoroBblii KOHTPOJIb 1 WNHauBuayanbHbIN A PHpYIO ™ p
pELIeHUH IPUMEPOB U 3a/1a4
131 .. | GOpMYIUPYIOT IPABUIIO JI€JCHUS YUCEN C Pa3HBIMU
Jlenenue 1 KOMOWHHMPOBAaHHBIN PMYIHPYIOT TP a p
3HaKaMH
132 .. | BBINONHSIOT AeneHne MOJ0KUTEIbHBIX U OTPUIATETbHBIX
Jenenune 1 KOMOMHHUPOBaHHBIN
qucel
133 HaxonsT 3HaueHus IpOOHBIX BBIPAXKECHUM, HEM3BECTHBIN
Henenue 1 KOMOMHHUPOBAHHBIN | WIEH MIPONOPLHH, UCIIOIb3YIOT MATEMAaTHYECKUE CPEACTBA
JUISL U3y4YEeHHS U OIMCAHUS PeasIbHBIX MPOLIECCOB U SBICHUIN
134 .. | JleMOHCTpUPYIOT MaTeMaTU4YEeCKHe 3HAHUS U YMEHHUSI IPU
PanvonaneHble ynciia 1 KOMOMHHUPOBaHHBIH
pellleHnr IPUMEPOB U 3314
135 P d
.. | Pacimpstor npexacrasieHue o uncie. QopMyaupyoT
PannonaneHble ynciia 1 KOMOMHHUPOBaHHBIN
olpeziesieHue palliOHAIbHOTO Yncia
136 DopMyIUPYIOT IEPEMECTUTENBHOE, COUETaTeIbHOE 1
CaoiicTBa A€lCTBUI C pallUOHAIBHBIMH YHCIAMHU 1 KOMOMHHUPOBAHHBIN | pacipeeIuTeIbHOe CBOMCTBA CI0KEHUS M YMHOKEHUS
palMOHAJIbHBIX YHCE
137 H i, BEIG GHbi
. . . .. | HaxonsT 3HaueHus BoIpaKeHUH, BBIOUpast yIoOHBIN
CpoiicTBa A€CTBUI C palllOHAIBHBIMU YUCIIaAMU 1 KOMOMHHUPOBaHHBIH .
HOPSJIOK IEUCTBUSA
138 . . . .. | PemaroT ypaBHEHMsI, NCIIOJIB3Ysl CBOMCTBO IIPOU3BEICHUS
CBoiicTBa ICUCTBUH C palIMOHATLHBIMU YHCIIAMH 1 KOMOWHHMPOBAHHBIN
PaBHOTO HYIIIO
139 | O0oOmeHre 1 cucTeMaTH3aIMs 3HAHUH 110 TeMe! AHaNM3UpPYIOT TEKCT 3a7a4u, MOJCIUPYIOT YCIOBUE C
«YMHOXKEHUE U JIeJICHUE MOJOKHUTEIbHBIX U 1 KOMOMHHUPOBAHHBIN | TOMOIIBIO CXEM, PUCYHKOB, pE€aIbHBIX MPEIMETOB; CTPOST
OTPUIATENbHBIX YHCEI» JIOTUYECKYIO LIENOYKY PACCYXKIECHUN
140 | gour 0 11 :
poJibHasi pabora Nell mo Tteme: «YMHoOKeHue H 1 VIHaMBu Ty a b b JIeMOHCTpUPYIOT MaTeMaTUYEeCKHE 3HAaHUS U YMEHUS IpU
AeJieHHe MOJI0KUTEJbHBIX U OTPHIATEIbHBIX YHCe» peLIeHnH IPUMEPOB U 3a/1a4
§ 8 Pemenue ypaBuenuii (124)
141 OOBSACHSIOT C MOMOLIBI0 MAaTEMATUYECKUX TEPMUHOB KaKast
., | omeparusi Ha3bIBaeTCs PaCKPhITHEM CKOOOK. DOPMYyTHPYIOT
PackpeiTre ckoO6ok 1 KOMOMHHUPOBaHHBIH pall Packp PMYITHPYIO
MIPaBIJIO PACKPBITHUS CKOOOK, Mepe/l KOTOPBIMHU CTOUT 3HAK
«t+»
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PackpeiTre ckobok

KOMOMHHPOBaHHBIN

DOopMyTUPYIOT MPABUIIO PACKPHITUSI CKOOOK, Iepes
KOTOPBIMH CTOMUT 3HaK «-». [I[pUMeHSIOT npaBuiia pacKpbITHs
CKOOOK MpH YNPOILIECHUH BBIPAXKEHUS, HAXOXKICHUH
3HAUEHUS BBIPAXKEHMSI, PEILICHUS] ypaBHEHUI

143

Koapdpunment

KOMOMHHPOBaHHBIN

DopMyTUPYIOT OnpeieNieHHE YHCI0BOTO KO UIeHTa
BeIpakeHUs. Ha3piBatOT ynciioBoit ko3 umueHt
BBIPAKCHUSI.

144

Koapdpunment

KOMOMHHPOBaHHBIN

OmnpenensiroT 3HaK KOd((UIIMEHTA BBIPAXKECHUS. Y IPOIIAIOT
BBIPKEHUS M YKa3bIBAIOT €0 YMCIOBON KO HUITUECHT

145

ITogoOHbBIE cllaracMble

KOMOMHUPOBaHHBIH

@opMynUpYIOT OIpeeIeHNe T0J00HBIX CIaracMbIX.
BBINOSMHAIOT EHCTBUSA C TOMOIIBIO PACTIPEACIUTEIBHOIO
CBOICTBa YMHOXeHUS. Pacno3HatoT no00HbIE cliaracMble

146

ITogoOHbBIE cllaracMble

KOMOMHUPOBaHHBIH

CxuapIBatoT NOAOOHBIE cilaraemMble. BhIMOIHAIOT
IpUBEJCHNE NOAOOHBIX CJIaraeMblX, HAXOAAT 3HAYECHUS
BBIPAKECHUU

147

O060011IeHNE ¥ CUCTEMATH3AIMS 3HAHUH 110 TEME:
«Koappunment. [TogoOHbIe ciraraeMbie»

KOMOMHUPOBaHHBIH

AHanU3UPYIOT TEKCT 3aJa4u, MOJCIUPYIOT YCIOBUE C
MOMOIIBIO CXEM, PUCYHKOB, PEAJIbHBIX MIPEAMETOB; CTPOSIT
JIOTHYECKYIO LIENIOYKY pacCyXIeHUN

148

Pewenne ypaBHeHui

KOMOMHUPOBaHHBIN

QOpMYIHPYIOT OIPEIEICHUS YPABHEHUS, KOPHS
ypaBHEHUS, IMHEMHOTO ypaBHEHM. B 1eBoii u npaBoi
YacTAX YpaBHEHUM BBINIOIHAIOT OIlEpal[ui, KOTOPBIE HE
MEHSIOT KOPHU YPaBHEHHUS

149

Pewenne ypaBHeHui

KOMOHMHUPOBaHHBIN

DopMyIUPYIOT IPABUIIO MIEPEHOCA CIAra€MBbIX U3 OJTHOM
4acTH YpaBHEHUS B APYryro. Mcronb3yroT Noay4eHHYO
MH(}OPMALINIO NTPU PELIEHUH YPaBHEHUHN U TEKCTOBBIX 3a/1a4

150

Pewenne ypaBHeHui

KOMOMHUPOBaHHBIN

[Ipy nomomy ypaBHEHUH CO34aI0T MOAEIIN PEATBHOTO MUPA,
NPUMCHATOT IMOJTYYCHHBIC MOACIIN ITPHU PCIICHUU TECKCTOBBIX
3a1a4. B mpouecce penienus 3agad CpaBHUBAIOT,
AHATM3UPYIOT , 00001IA0T MOJTyYE€HHBIE PE3YIbTaThI,
000CHOBBIBAIOT COOCTBEHHYIO HPABCTBEHHYIO MO3HIINIO

151

O00011I1eHHE U CUCTEMATU3ALMS 3HAHUN T10 TEME:
«Pemienune ypaBHEHH»

KOMOMHUPOBaHHBIH

AHaNIU3UPYIOT TEKCT 3a7a4u, MOJECIHUPYIOT YCIOBUE C
MTOMOIIBIO CXEM, PUCYHKOB, peaIbHBIX MPEIMETOB; CTPOSIT
JIOTHYECKYIO LIEMOYKY pacCyXIeHUN
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KonTtpoabnas padora Nel? nmo teme: «Pemenue
YPaBHEHUI»

1 WNHnuBuayanbHbIM

JIeMOHCTpHUPYIOT MAaTEMATUYECKHUE 3HAHUSA U YMEHUS [IPU
peLIeHuU IPUMEPOB U 3a1a4

§ 9 Koopauuatsl Ha miockoctu (1049)

153

IlepneHquKymsipHbIE IIPSIMBIE

1 KOMOMHHUPOBaHHBIN

DopMyIHpYIOT OIIPEAEIICHUE NEPIICHIUKYISIPHBIX NPSIMBIX,
pacno3HaroT NEPIEHAUKYISPHbIE OTPE3KH, JIy4H U IPSIMbIe
Ha 4YepTexe

154

IlepnenquKymnsipHbIE IPSMBIE

1 KOMOMHHUPOBaHHBIN

BbInonHsAIOT MOCTpOCHKE MEPIEHIUKYISIPHBIX IPSIMbIX C
MOMOIIBIO JIMHEHKH U YEPTEKHOTO TPEYroJIbHUKA,
HCIIOIB3YIOT MAaTEMAaTUUYECKUE CUMBOJIBI JJIS 3aITUCH
HEPIEeHIUKYISPHOCTH IPSIMbIX

155

[TapannensHbie MpsiMbIe

1 KOMOWHHMPOBAaHHBIN

DopMyIUPYIOT ONpeAeIeHUE NapayIe/IbHbIX MPSAMBIX,
pacIio3HaIOT NapajuleibHble OTPE3KH, JIyUd U IPsSIMbIE Ha
yepTexe

156

[TapannensHbie MpsIMbIe

1 KOMOWHHMPOBAaHHBIN

BBINONMHAIOT IOCTPOECHKE MTAPAJUIEIBHBIX IIPSMBIX C
IIOMOIIBIO JINHEWKN U YEPTEKHOTO TPEYrOJIbHUKA

157

KoopannaTtHas miockocTsb

1 KOMOMHHUPOBaHHBIH

Nwmerot npencraBieHye o MI0CKOCTH, CUCTEME KOOPUHAT,
Hayaje KkoopauHat, DopMynupyroT onpeneieHue
KOOPAMHATHOM TIOCKOCTU. Ha3bIBatoT KOOPAMHATHI TOUEK

158

KOOpI[I/IHaTHaH IIJIOCKOCThb

1 KOMOWHUPOBAaHHBIN

Ha3zsiBarot KOOpAUWHATHI TOYCK, CTPOAT Ha KOOpHHH&THOfI
IIJIOCKOCTHU TOYKH ITIO 3a/IaHHBIM KOOPpAWUHATAM

159

KOOpI[I/IHaTHaH IIJIOCKOCThb

1 KOMOWHUPOBAaHHBIN

CTposT Ha KOOPAMHATHOM MJIOCKOCTH TOYKHU IO 3a/1aHHBIM
KOOpPJIMHATaM, [TOJy4YEHHBIE TOYKU COCAUHSIOT JIOMAHBIMU
auHUsAMHU. CpaBHUBAIOT, aHATU3UPYIOT NOJy4YEHHbBIE

PUCYHKHU

160

Cronbuarele TuarpaMmsl

1 KOMOMHHUPOBaHHBIH

(DOPMI/II)YIOT OpeACTaBJICHUC O BUJAX NJHUATl'PAMM. Yurarot
KPYTrOBEIC U CTOJIOYATEHIE JuarpaMMbl

161

I'pacduxu

1 KOMOWHUPOBAaHHBIH

DopMUPYIOT NpECTaBICHNE O rpaduKax 3aBUCUMOCTEM
OJIHOM BEJIMYUHBI OT APYTrOn

162

O000I1IIEHNE U CUCTEMATH3AIIMS 3HAHUH 110 TEME:
«KoopauHaThl Ha TIOCKOCTHY

1 KOMOMHHUPOBaHHBIH

AHanu3upyOT TEKCT 3a7a4u, MOJEIHUPYIOT YCIOBHE C
MIOMOLIBIO CXEM, PUCYHKOB, PEATIbHBIX MPEAMETOB; CTPOST
JIOTHYECKYIO LIEMOYKY pacCyXIeHUN




HToroBoe moBTOpPEHHE KY

ca MaTeMaTHKH 6 Kiacca (84.)

163

IToBropenue. JlenMMocTh yncen

KOMOWHUPOBAaHHBII

dopMyIHPYIOT CBOMCTBA U TPU3HAKU JCIIUMOCTH.
PacknaapIiBaroT 9MCIIO HA MPOCThIE MHOXKUTETH. HaxomsaT
HanOOJIBIINUI OOIIUI AEIUTENIF U HAUMEHbIIIee 0011ee
KpaTHOE.

164

Pa3sHbIMHU 3HAMCHATCIISIMU

IToBTOpenue. CioxeHne U BbIUUTAHUE IpOOE C

KOMOMHHUPOBaHHBIH

[TpuBOAAT OOBIKHOBEHHBIE JPOOU K 00IIEMY 3HAMEHATEIIO.
CpaBHUBaIOT OOBIKHOBEHHBIC APOOH. BBIOIHSIOT
CJIOKCHHE U BEIYUTAHUE OOBIKHOBEHHBIX JPOOCii

165

[ToBTOpenue. OTHOLIEHUS U TPOIOPLIUU

KOMOWHUPOBAaHHBII

HCHOJ’IB?)YIOT MaTeéMaTH4Y€CKUEC CPEACTBA OJI U3YUCHUSA U
OIIMCAaHHA PCAJIbHBIX IIPOLECCOB U SIBIICHHUI

166

OTPHULATCIBHBIX YHUCCII

HOBTOpeHI/Ie. CrokeHne U BEIYUTAHHE TTOJ0KUTEIBHEIX U

KOMOMHHUPOBaHHBIH

BBINOIHAIOT CIOXKEHNE U BEIYUTAHUE PadrOHAJIbHBIX YHUCCII.
I/ICHOJH)?;YIOT MAaTeMaTU4CCKUC CPCACTBA AJId U3YUCHUSA U
OIIMCAaHHA PCAJIbHBIX IIPOUCCCOB U SIBJICHUH

167

npobeit

HOBTOpeHI/IC. YMHOXEHUE U ACIICHUE OOBIKHOBEHHBIX 1

KOMOMHHUPOBAHHBIH

HCMOHCTpPIpy}OT MAaTEMAaTUYCCKHUEC 3HAHUA U YMCHHUS I1PpU
PCLUICHUHU IIPUMCEPOB U 3a1a4

168

[ToBrOpenue. Pemienne ypaBHeHue

KOMOMHHUPOBAHHBIH

BBINTONHAIOT YMHOKEHHE U JIEJICHUE PALIMOHAJIBHBIX YHCEI.
BrimonustoT npeodpa3oBanus ypaBHeHui. Mcnonb3yror
MaTEeMaTUYECKHUE CPENICTBA I U3YYCHHSI U ONMCAHUS
pEeabHBIX MPOLIECCOB U SABJICHUI

169

[ToBTOpenue. Pemenne ypaBHeHne

KOMOMHHUPOBaHHBIH

BBITTONHAIOT YMHOKEHHE U JI€JICHUE PALIMOHAIIBHBIX YHCET.
BrimonustoT npeo6pa3oBanus ypaBHeHU. lMcnonb3yoT
MaTeMaTU4YECKUE CPEACTBA I U3YYCHUSA U ONMCAHUSA
pEeabHBIX MPOLIECCOB U SABJICHUMN

170

[ToBTOpenue. Pemenne ypaBHeHne

KOMOMHHUPOBaHHBIH

BBITTONHAIOT YMHOKEHHE U JI€JICHUE PALIMOHAIIBHBIX YHCET.
Beimonustor npeoOpa3oBanus ypaBHeHui. Mcnonb3yror
MaTE€MaTHYECKUE CPEICTBA JUI U3YUEHUS U ONMCAHUS
peabHBIX MIPOLIECCOB U SABJIICHUU

Monyns «Anrebpay, 7 kiacc

Ne 1.

Tema ypoka

Koa-
BO
4acoB

Tumn ypoka

XapaKTepncrnKa OCHOBHBIX BU10B JI€ATC/IbHOCTH YYCHUKA

A

Jaredpa: «BbipakeHusi, TOK1eCTBA, ypaBHeHUusD (214)

YucioBbie BBIPAKCHUA

OtpaboTka
yMeHui

Brimonasate OJICMCHTAPHBIC 3HAKOBO-CUMBOJIMYCCKUC HeﬁCTBHﬂZ NPUMCHSATDH 6yKBLI JJIA 0003HaYEHHS
HuCCl1, aJis1 3allucCHu O6IIII/IX yTBep)KHGHI/Iﬁ; COCTaBJIATH 6yKBCHHHe BbIpa)XCHUSA 110 YCJIOBUSM,




3aJJaHHBIM CJIOBECHO, PUCYHKOM WJIM YEPTEKOM; INPCOOpPa3OBBIBATh alreOpaNueCKUe CYMMBI H
MPOU3BEACHUS (BBIMOIHATL NPHBEACHHE MMOJOOHBIX ClIAraeMbIX, PACKPBITHE CKOOOK, YIPOIIECHHE
TIPOU3BEICHUIN).

2 YucnoBble BBIPAKESHUS OtpaboTka BhIMoMHATE 31€MEHTapHBIE 3HAKOBO-CUMBOJIMUECKHE JACHCTBUS: MPUMEHATh OYKBBI A1 0003HAUEHHS
YMEHHUH qyceN, U 3alUCH OOLIMX YTBEPXKACHWH; COCTaBIATh OYKBCHHBIC BBIPAXKCHHS IO YCIOBHUSM,
3aJaHHBIM CJIOBECHO, PHCYHKOM WM YEpTEKOM; IPeoOpa3oBBIBATh alreOpandeckue CyMMbl H
MIPOM3BEACHUS (BBIIOJHATE TPHUBEICHUE IOAOOHBIX CIAracMbIX, PAaCKPHITHE CKOOOK, YMPOIIEHHE
MIPOU3BEACHUI).
3 BripaxkeHus ¢ mepeMeHHBIMHU OtpaboTka BhIMoMHATE 31€MEHTapHbIE 3HAKOBO-CUMBOJIMUECKHE IEHCTBUS: MPUMEHATh OYKBBI 111 0003HAUCHHUS
yMEHHUH 4uceN, JUIS 3allMCH OOLIMX YTBEPXKACHWH; COCTaBISITh OYKBEHHBIC BBIPAXKEHHsS IO YCIIOBHUSM,
3aJ]aHHBIM CJIOBECHO, PHCYHKOM WM 4YEpTE)KOM; IPeoOpa3oBbIBATh aiureOpandeckue CyMMbl U
MIPOM3BEACHUs (BBIOJHATE TPHBEJCHUE NOAOOHBIX CIIaracMbIX, PAaCKpbITUE CKOOOK, YIpOIIECHHE
IIPOU3BEICHUIN).
4 CpaBHEHHE 3HAYCHU BBHIPAKCHUIA OTKpBITHE HOBBIX | BBIYUCIATH 4nCIOBOE 3HAUCHHE OYKBEHHOTO BBIPAXKEHUS; HAXOJIUTh O0JIACTh JOMYCTUMBIX 3HAYCHUMA
3HaHUU TICPEMCHHBIX B BBIPAKCHUM.
5 CRoiicTBa IeUCTBUIA HAJl YHCIAMU Otpabotka BbraucnsaTs 4nciioBoe 3HauCHUE OYKBEHHOTO BBIPAXKECHUS; HAXOJUTh 00JIACTh AOIIYCTUMBIX 3HAUCHUH
YMEHUH IIEPEMEHHBIX B BEIPAKCHUH.
6 CRoiicTBa IeUCTBUIA HAJl YHCIAMU OtpaboTtka Bbr4ucnsaTs 4ncioBoe 3HaUCHUE OYKBEHHOIO BBIPAXKECHUS; HAXOJUTh 00JIACTh AOIYCTHMBIX 3HAUCHUI
YMEHHUH TIEPEMEHHBIX B BEIPAKCHUH.
7 ToxxnecTsa. ToxnecTBeHHBIE OTKpBITHE HOBBIX | BBMHCIATH YKMCIOBOE 3HAUEHHE OYKBEHHOTO BBIPAKCHMS; HAXOAUTH O0JIACTh JOITYCTHMBIX 3HAUYCHHMH
Hpe06pa30BaHH;{ BBIpa)KeHI/Iﬁ 3HAHHUMI NIEPEMCHHBIX B BbIPA’KCHUU.
8 TO)KILGCTBa. TO)K,HCCTBCHHLIG OTKpLITI/Ie HOBBIX BEIUKCIATE YHCIIOBOE 3HAUCHHE 6yKBeHHOFO BbIpAXKCHUA; HAXOAUTH 001acTh JOITYCTUMBIX 3HAYCHHI
Hpeo6pa3OBaHHg BI)Ipa)KeHI/Iﬁ 3HaHUHN NIEPEMECHHBIX B BBIPAKCHUU.
9 Konrpoannasi padora Ne 1 mo CamocrosTensHas | YMeTh CaMOCTOSITENILHO IPUMEHATH 3HAHUS U HAaBBIKHU BBINOJTHEHUS 3a1aHUH
Teme: «Bblpaskenus» pabora
10 YpaBHEHUE U €r0 KOPHU OTKpBITHE HOBBIX | Pacro3HaBaTh IMHEHHBIC yPABHCHUS.
3HAHUU PewaTh IuHEHBIE ypaBHEHUS.
Pemath TeKCTOBBIE 3a/1auk alNreOpaMdecKiM CIOCOOOM: IEPEXOAUTH OT CIOBECHOH (HOPMYIUPOBKU
YCJIOBHS 33/1a4U K anreOpandecKoil MOAENH ITyTeM COCTABICHUS YPaBHEHUS; peIllaTh COCTABICHHOE
YPaBHEHHUE; HHTEPIIPETUPOBATD PE3YJILTAT
11 YpaBHEHHUE U €T0 KOPHH OrpaboTka Pacrio3HaBaTh JMHENHbIE YDABHEHHS.
YMEHUH PewaTe nuHeiiHbBIE ypaBHEHUS.
PemaTp TekcTOBBIE 3a/1aU aNreOpandecKM CriocoOOM: TIEPEXOIUTh OT CIOBECHON (OPMYIHPOBKU
YCIIOBUSI 331241 K alNreOpandecKoil MOJICNH ITyTeM COCTABIEHUs yPaBHEHHMS; PeIlaTh COCTABICHHOE
ypaBHEHHE; HHTEPIPETUPOBATH PE3YNIBTAT
12 BxoaHoit KOHTpOJIB CamocrosiTenbHas | YMeTh CaMOCTOSTENILHO IPUMEHAThH 3HaHHS U HAaBBIKU BBITTOJHEHUS 3a1aHUH
pabora
13 JluneiitHOe ypaBHEHHE C OJIHOM OTkpbITHE HOBBIX | Pacro3HaBaTh JIMHEHHbIE ypaBHEHMUSI.
HepeMEHHOM 3HAHHK PewaTh nuHeiiHbIE ypaBHEHUS.
14 JluHeitHoe ypaBHEHHUE C OJHOU OtpaboTtka Pemate ypaBHeHUs Buga ax=b npu pas3IMyHBIX 3HAYECHHMAX & U D, a Tak)Ke HECIOXKHbIE YpaBHEHWUS,
HCpeMeHHOﬁ yMeHI/Iﬁ CBOIAIIHUECA K HUM.
15 JluneiitHoe ypaBHEHHE C OJIHOM OtpaboTka Pemare ypaBHeHMs Buna ax=b npu pasnuyHBIX 3HAYCHUSX & U D, a TakkKe HECJIOKHBIC ypaBHEHUS,




MepeMEHHOU yMeHuit CBOZISILIIMECS K HHUM.
16 Pemrenne 3agay ¢ MOMOIIBIO OTkpbITHE HOBBIX | PemaTe TEKCTOBBIE 3aJauil alnreOpamdecKuM CIOCOOOM: NMEPEeXOIUTh OT CIOBECHOH (OPMYIHPOBKH
ypaBHEHUIH 3HaHUH YCIIOBUS 337a4M K aireOpandeckoil MOJENM MyTEM COCTAaBJICHHS yPaBHEHUS; pEIIaTh COCTaBJICHHOE
YpaBHEHHE; HHTCPIPETUPOBATh PE3yIbTaT
17 Pemenne 3amad ¢ IIOMOIIBIO OtpaboTka Hcnionp3oBaTh anmapaT ypaBHEHUH AT pELIEHHS TEKCTOBBIX 3aJa4, HHTEPIPETHPOBATh PE3yIbTaT.
YpaBHEHUI YMEHHUH
18 Pemrenne 3amay ¢ [IOMOIIBLIO OtpaboTka Hcnonp3oBaTh anmnapaT ypaBHEHHH A7l pELIEHUs] TEKCTOBBIX 3aJ]1ad, HHTEPIIPETUPOBATh PE3yJbTaT.
ypaBHEHUH YMEHHUH
19 Cpennee apupMeTHIECKOe, pazMax OtkpsiTHE HOBBIX | Vcmomp30BaTh HMPOCTEHINNE CTATHCTHUECKHE XapaKTEPHUCTHKU (CpenHee apudMeTHdeckoe, pa3max,
U MoJia 3HaHUH MOJa, MEMaHa) JUId aHaJIn3a Ps/ia JaHHBIX B HECIIOKHBIX CHTYAIHAX
20 MeaguaHa Kak  CTaTHCTHYECKas OtkpbiTHE HOBBIX | Vcmonb3oBaTh HpOCTEHIINE CTATHCTHYECKHE XapaKTEPUCTHKU (cpenHee apudMerHyeckoe, pa3max,
XapaKTEPUCTHKA 3HAHHH MoJia, MeJaHa) JUIs aHaJIN3a Psijia JTAaHHBIX B HECJIOKHBIX CHTYAIMsAX
21 Menuana Kak  CTaTHCTHYECKAas OtpaboTka Hcnonp3oBaTh mpocTeHIINe CTATHCTHYECKHE XapaKTEPHCTHKU (cpenHee apudMeTrHdeckoe, pa3smax,
XapaKTepPUCTUKA YMEHHUH MOJia, MEJaHa) JUId aHaIn3a Psi/ia JaHHBIX B HECIIOJKHBIX CHTYAIHAX
22 Koutpoabnast pa6ora Ne 2 no CamoctosrenbHas | QopMHUpOBaHME Y YdYalUXCAd YMEHHHM K OCYIISCTBICHHIO KOHTPOJBHOH (YHKIMH; KOHTPOIb U
TeMe: «YpaBHeHHs» pabota CaMOKOHTPOJIb N3y4YEHHBIX OHATHI: HATUCAHUE KOHTPOIbHOH PaboTh
Auredpa: «@ynkoum» (114)
23 Yro Takoe GpyHKIHS OTKpbITHE HOBBIX | Bbrumcnare 3HadeHus QyHkuuil, 3agaHHbIX GopMyiaamu (Ipu  HEOOXOIUMOCTH HCHOJIB30BAaTh
3HAHUU KaJIbKYJISITOP); COCTaBJIATh TaONMHMIBl 3HAueHHH ¢GyHKiuid. CTPOUTh MO To4YKaM rpaduku (yHKIHH.
OnuceIBaTh CBOKWCTBA (DYHKIMU HA OCHOBE €€ rpa(puuecKoro NpeacTaBIeHus.
24 Borurcnenue 3HaueHUi GyHKITUH OTKpBITHE HOBBIX | BBIUMCIIATH 3HAueHUS (QYHKIUH, 3amaHHbIX (opMyaamu (Ipd HEOOXOTUMOCTH HCIOJIb30BAThH
o Gpopmyie 3HaHMH KaJIbKYJISITOP); COCTABJIATh TAaOMMIBI 3HAueHWH ¢GyHKOuHA. CTpOUTh Mo To4YKaM rpadukn (GyHKIHH.
OmnuceIBath cBoiicTBa (DyHKIIMH Ha OCHOBE €€ rpaMuecKoro MpeACTaBICHNUS.
25 Borurcnenue 3HaueHUi GyHKIUH OtpaboTka MogenupoBars peajibHbIe 3aBHCUMOCTH (opMmyiaamMu U rpaduxamMu. YuTaTh rpapuku peaybHbIX
o Gpopmyie yMeHUH 3aBUCUMOCTeH. Vcronp30BaTh (PyHKIMOHAIBHYIO CHMBOJNMKY JJIS 3allCH Pa3’HOOOPasHBIX (HaKToB,
CBSI3aHHBIX C paccMaTpuBaeMbIMH  (YHKIMSMH, OOOTraias OIBIT  BBINOJHEHHs 3HAKOBO-
CHMBOJIMUYECKHX AeicTBhi. CTPOUTH pedeBble KOHCTPYKIMH C HCIOJIB30BaHHEM (DYHKIHMOHAIBHOM
TEPMHHOJIOTHH.
26 I'padux pynkIMN OTkpbITHE HOBBIX | MoOJenmupoBath peajbHBIC 3aBHCAMOCTH (QopMmynamMud u Tpadukamu. UuTath TpadUKd pearbHBIX
3HAHMH 3aBucuMocTeld. Mcronp30BaTh (PyHKIMOHAIBHYIO CHMBOJHKY IJISI 3alIHCH Pa3HOOOPa3HBIX (AKTOB,
CBSI3aHHBIX C paccMaTpuBaeMbIMH  (YHKIMAMH, 0OOTramas OIBIT  BBHINOJHEHHS 3HAKOBO-
CHMBOJIMYECKHX AeicTBUi. CTPOWTh pedeBble KOHCTPYKIHH C HCIHOJIB30BAHHUEM (DYHKIIMOHAIBHON
TEPMHHOJIOTHH.
27 I'padux pynkIMN OtpaboTka MopenupoBars peaibHbIE 3aBHCUMOCTH (opMmyiaamMu u rpaduxamu. UnTaTh rpa@uku peasbHBIX
yYMEHUH 3aBUCUMOCTeH. Vcronp30BaTh (PYHKIMOHAIBHYIO CHMBOJMKY IJIS 3allICH Pa3’HOOOPas3HBIX (aKToB,
CBSI3AaHHBIX C paccMaTpuBaeMbIMH  (YHKIHMSIMH, OOOTaiasi OIBIT  BBIMOJHEHHS 3HAKOBO-
CHUMBOJINYECKUX JeHcTBUH. CTPOUTH pedeBble KOHCTPYKLIHUH C HCIOJIb30BaHHEM (YHKIHMOHAIBHOM
TEPMUHOJIOT UM
28 [Ipsimasi mpONOPLIMOHATILHOCTD U €€ OTkpbiTHE HOBBIX | Pacrmo3naBaTh BUbI H3y4aeMbiX QyHKIMH. [Toka3biBaTh CXeMaTHUYECKH MOJI0KEHHE Ha KOOPAMHATHON
rpaduk 3HaHUU IUTOCKOCTH TpauKOB yHKIINI
29 [Ipsimas mpomoOpIMOHATLHOCTE U €€ OtpaboTka PacrioznaBaTh Buibl M3y4aeMbIx (GyHKIMH. [Ioka3bIBaTh cXeMaTHUECKH MOJI0KEHHE Ha KOOPAMHATHON




rpaduk yMeHui IUIOCKOCTH IpaMKOB QyHKINH
30 TIpsimast mponoOPIIMOHAIBHOCTH U €€ OtpaboTka PacriosnaBaTh Bubl n3ydaeMbIX (GyHKIMH. [IoKa3bBaTh CXeMaTHIECKH MOJ0KEHUE Ha KOOPIAMHATHON
rpadux YMEeHHI IUTOCKOCTH TPpauKOB QYHKIINH
31 [IpsiMast TpONOPIMOHAIBHOCTD H €€ Otpabotka HMeTs mpeacTaBieHHe O MPSAMOH HMPONOPLHUOHAIBHOCTH, YMETh CTPOUTh U YUTATh IpadHK NIPAMOH
rpaduk yMeHui IPONOPIHOHAIBHOCTH.
YMeTb onpeaenaTh B3aUMHOE PacloNoXKeHHe rpa(pUKOB JIMHEHHON QYHKIMY.
32 [IpsiMast mpONOPIMOHAIBHOCTD H €€ Otpabotka HMeTh mpeacTaBieHue O NPSAMOH HNPONOPIMOHAIBHOCTH, YMETh CTPOUTh U YMUTATh IpadUK IPsIMON
rpadux yMeHui IPONOPIHUOHAIBHOCTH. YMETh OIpeeaTh B3aUMHOE PacloIoKeHue rpaduKoB JIuHEHON QyHKIMY.
33 Jluneitnas GyHKIHS 1 ee Tpadux OTkpbiTHE HOBBIX | VIMETh IpeAcTaBIeHHE O MPSAMOH MPONOPIMOHAIBHOCTH, YMETh CTPOUTh M YNTATh I'paduK MIpIMOH
3HAHUH MIPONOPIHMOHATIHHOCTH. Y METh ONPEAeIIITh B3aNMHOE PAacHOJI0KeHHe rpanKoB JTHHEHHON (DYHKIHH.
34 JluneitHas GyHKIHS 1 ee Tpaduk OtpaboTka Hmets mpencraBieHnEe O MPSMOM MPOMOPIMOHAIBHOCTH, YMETh CTPOUTH M YHTATh rpadyK MpsSMOi
yMeHui POHOPLHOHAIBLHOCTH. YMETh OIpeesTh B3aUMHOE PACIOI0KEHUE IpadhHKOB TMHEHHON (yHKIHH.
35 Jluneiinas QyHKIMS U ee rpaduk OrpaGoTka WMeTh TpejcTaBieHre 0 MPAMON HPOMOPIHUOHATILHOCTH, YMETh CTPOUTh M YUTATh IpaduK MpAMON
YMEHUH MIPONIOPIMOHANBLHOCTH. YMETh ONpe/ieisiTh B3aUMHOE PACIOJIOKEHNE IpaKOB JIMHEHHONW (QYHKIHH.
36 KoutposabHast pa6ora Ne 3 mo CamocrositenbHasi | YMeTb CAMOCTOSITENIBHO TIPHMEHSTH IIOJIy4CHHbBIC 3HAHMUS
TeMe: «PYHKIMU» paGora
Auredpa: «CTeneHnb ¢ HATypPaJibHbIM NOKa3aTeaem» (124)
37 OHPCHGHCHHG CTCIICHU C OTKpLITI/Ie HOBBIX 3HaTh ITOHSATHE CTEIIEHH C HaTypaJIbHbIM IIOKA3aTeJICM, YMCTh YUTATh CTCTICHU J'IIO6BIX YHCCI U YMETh
HATypaIbHBIM TIOKA3aTeIIEM 3HAHUM BBITIOJTHATH OTEPAIUIO BO3BEJICHHS B CTETIEHb. 3HATH CBOMCTBA CTETIEHU U YMETh UX MPUMEHSThH Ha
HPAKTHKE.
38 YMHOXEHUE U [eJICHUE CTeIIeHen OTKpBITHE HOBBIX | 3HATh MOHITHE CTEIICHH C HATYPAIBLHBIM MOKA3aTeJIeM, YMETh YHTATh CTCIICHHU JFOOBIX YHCEN U YMETh
3HAHUM BBIMOJIHATE ONI€pallio BO3BEACHNA B CTCIICHD. 3HATh CBOMCTBA CTEICHU U YMETh UX NPUMCHATH HA
HPAKTHKE.
39 VYMHOKEHUE U JIeJICHUE CTeeHeN OTtpaboTka 3HaTh MOHATHE CTETIEHH C HATYPaIbHBIM MOKa3aTeIeM, YMETh YUTATh CTENICHH JIFOOBIX YUCEN U YMETh
yMeHI/If/'I BBITTOJIHATH OTICPAIUIO BO3BCJICHUS B CTCTICHD. 3HATh CBOMCTBA CTENEHU U YMETh UX NPUMCHATH HA
TIPaKTHKE.
40 YMHOXEHUE U IeTICHUE CTETICHEN Otpabotka 3HaTh CBOMCTBA CTEIIEHH C HATYPAJILHBIM MOKa3zaTeaeM. FIMeTh pecTaBieHHe O CTETIEHH C HYJIEBBIM
yMEHHUH MoKazaTesieM. YMeTh IPUMEHSATh CBOWCTBA CTEIICHH ITPH BBIIIOJIHEHUH JEHCTBHH CO CTETICHAMH.
41 Bo3senenue B cTeneHb OTKpBITHE HOBBIX | 3HATh CBOMCTBA CTEIIEHH C HATYPAJIbHBIM MOKa3aTeneM. FIMeTh npefcTaBieHHE O CTETIEHH C HYJIEBBIM
IPOU3BE/ICHHS U CTEEHH 3HAHMH ToKazaTesieM. YMeTh IPUMEHSATh CBOWCTBA CTENICHH ITPH BBHITIOIHEHNH JEUCTBHI CO CTETICHAMH.
42 Bo3Benenue B cTeneHb OTtpaboTka 3HaTh CBOHCTBA CTETIEHU C HATYPAIbHBIM MTOKa3zateiaeM. IMeTh peICTaBIeHNE O CTENEHH C HYJEBBIM
NPOU3BE/ICHHS M CTENIEHU yMEHUU nokasaresieM. Y METh IPUMEHSATh CBOMCTBA CTETIEHH NPU BBIIIOJIHEHUH IEUCTBUIN CO CTENIEHIMU.
43 Bo3senenue B cTeneyb OtpaboTka 3HaTh CBOMCTBA CTEIIEHH C HATYPAJILHBIM MOKa3zaTenaeM. FIMeTh pecTaBiIieHHe O CTETIEHH C HYJIEBBIM
IPOU3BEJICHNS U CTEHEHH yMeHuit HOKa3aTeneM. YMeTb IPUMEHATh CBOMCTBA CTEIIEHH IIPH BBIIOJIHEHUH AEHCTBUI CO CTENEHAMH.
44 OHOYJICH U €T0 CTaHIAPTHHIN BUJT OtkpeiTre HOBBIX | MIMeTh mpencTaBienne o0 0THOUIIEHAX, YMETh 3allMChIBATh OJHOWIEH B CTAHIAPTHOM BUJIC.
3HAaHUU
45 yMHO)KeHI/Ie OJHOYJICHOB. OTKpI:-ITI/Ie HOBBIX NmeTs IPEACTABJICHUC O 1'[0)106HBIX OMTHOYICHAX, YMETH CKJIaAbIBATh U BEIYUTATH OAHOYJICHBI. VYmern
BOBBCI[CHI/IG OJIHOYJIEHA B CTCIIEHb 3HaHUHN YMHOXaTb U BO3BOAWUTH B CTECTICHHb OJHOYJICHBI
46 VYMHOKEHUE OTHOYJICHOB. Otpabotka Wmets npezcraBiieHre 0 MOJOOHBIX OJHOWIEHAX, yMETh CKJIAAbIBATh U BBIYNTATH OJHOWICHBL. YMETh
Bo3BeneHue oHOWICHA B CTEIICHD yMeHuit YMHOXXaTb U BO3BOAUTD B CTEHEHb OJHOWICHBI
47 DyHKIUU y = xz, y= x° 1 ux OTtkpeiTHE HOBBIX | MIMeroT mpencTaBieHue o cnocobax 3a1anus QyHKIIUN: aHATUTHIECKOM, TpaduiIecKoM, TaOJIMIHOM,




rpaduku 3HaHUI CJIOBECHOM.
48 Kontpoabnas paéora Ne 4 o CamocrosiTenbHasi | YMETb CAaMOCTOSTEIIFHO IPUMEHSTh 3HAHHS U HABBIKY BBHITIOJTHECHUS 3a/IaHUI.
Teme: «CTeneHb ¢ HATYPAJIBHBIM pabora
NoKa3arTejeM»
Adareopa: «MHorouwieHb» (174)
49 MHorowieH 1 ero CTaHIapTHBIN OTtkpbITHE HOBBIX | DOpMYyNIHpoOBaTh, 3alMCHIBATE B CHMBOJHYECKOH (opMe M OOOCHOBHIBATH CBOWMCTBA CTCIICHH C
BUJI 3HaHUH HATypaJbHBIM TIOKa3aTelieM; INPHMEHSATh CBONCTBAa CTENEHH Ui MpeoOpa3oBaHWS BBIPAKCHHUA U
BBIUMCIICHUI. BBIMONHATh NEHCTBHS C MHOTOWICHAMH. BEITIONHATH pa3ioXEHHE MHOTOWICHOB Ha
MHOHUTEJIH.
Pacno3HaBaTh KBaIpaTHBIA TPEXWICH, BBIACHITH BO3MOXHOCTH pAa3JIOXKCHHS Ha MHOXKUTCIH,
MPEJCTABIATH KBaIPATHBINA TPEXWICH B BUJC MTPOU3BEACHUS TIMHCHHBIX MHOXKHUTEIICH.
[puMeHsaTh pa3nuvHbie HOPMBI CAMOKOHTPOJIS MIPY BBITIOJHCHUH PE0oOPa30BaHHUIA.
50 ITpoMesKyTOYHBII KOHTPOJIb CamocrosTenbHasi | YMeTh CaMOCTOSTENFHO NMPUMEHITH 3HAHUS ¥ HABBIKU BBITIOJTHEHUSI 3aIaHUN
pabota
51 Clo)eHre, BBIUUTaHUE OTKpBITHE HOBBIX | YMETh BBIOIHITH apu(METHUCCKUE ONepanui (CI0KESHNUE U BEIYUTAHUC) HAJl MHOTOWICHAMHU.
MHOTOYJICHOB 3HAHHIT
52 CnoxeHne, BEIYUTaHUE OtpaboTka YMETh BHIONHATH apu(pMeTHIECKUE OTepanny (CI0KESHNE W BEIYUTAHNE) HAJl MHOTOWICHAMHA
MHOT'OYJICHOB yMeHHi
53 YMHOXeHHe OqHOWIIEHA Ha OTKpBITHE HOBBIX | YMETh BBHINOJHATh YMHOKEHHUE MHOTOUWICHA Ha OHOWIEH.
MHOTOYJIEH 3HAHHIT
54 YMHOXKEHUE OTHOUJIEHA Ha OTtpaboTka YMeTh BBINOJHATh YMHOKEHUE MHOTOUYIEHA HAa OJHOYJIEH.
MHOT'OYJIEH YMeEHHi
55 Brigecenne 00111ero MHOKUTEIS 3a OTKpBITHE HOBBIX | 3HAIOT allTOPUTM OTHICKAHSI OOIIETO MHOXKHTENS HECKOJIBKUX OJJHOWICHOB. Y MEIOT BBHITIOTHSTH
CKOOKH 3HaHUH BEIHECEHHE O0IIEero MHOKHUTEIS 32 CKOOKH T10 allTOPUTMY.
56 Brinecenne o01ero MHOKUTENIA 3a OTtpaboTka 3HAIOT AITOPUTM OTBHICKAHUS OOIIET0 MHOXKHUTEISI HECKOJIBKUX OJJHOWIEHOB. ¥ MEIOT BHITIOJIHATH
CKOOKH yMEHUH’ BBIHECCHHE OO0IIEr0 MHOXKHUTES 32 CKOOKH 110 arOPHUTMY.
57 Brigecenne 00111ero MHOKUTEIS 3a OTtpaboTka 3HAOT aTOPUTM OTBHICKAHHS O0IIETO MHOXHTENS HECKOJIBKUX OJHOYICHOB. Y MEIOT BBHITIOTHSTH
CKOOKH YMEHUH BEIHECEHHE O0IIEero MHOKHUTEIS 32 CKOOKH TI0 allTOPUTMY.
58 Koutpoabnast pa6ora Ne 5 mo CamocrosTenbHas | YMeTh CaMOCTOSITENFHO MPUMEHITH 3HAHUS ¥ HABBIKY BBITIOJTHEHUS 3a/IaHUH.
TeMe: «YMHOKeHHe MHOTO4JIeHA pabora
HA OAHOYJICH)
59 YMHOXEeHHE MHOTOYJIEHA Ha OTKpBITHE HOBBIX | BEBIMONHATE NEHCTBHS C MHOTOYWICHAMH.
MHOTOYJIEH 3HaHUH BBINOTHATE YMHOXCHHE MHOTOYICHA HA MHOTOYJICH.
60 YMHOXEHNE MHOTOYJIEHA HA OtpaboTtka BrImosiHATE 1EWCTBUS ¢ MHOTO4YJIEHAMH.
MHOTOWIEH yYMEHUH BrINonHATE YMHOKEHHUE MHOTOUYIEHA HA MHOTOUJIEH.
61 YMHOXeHHEe MHOTOYJIEHA Ha OTtpaboTka BBINONHATE TEHCTBHS C MHOTOYWICHAMH.
MHOTOYJIEH YMEHUH BBINOTHATE YMHOXCHHE MHOTOYICHA HA MHOTOYJICH.
62 Pa3_HO)KeHI/Ie MHOI'OYJICHA Ha OTKpI)ITI/Ie HOBBIX BrimosHaTh YMHOXXCHHUE MHOTOWICHAa Ha MHOTI'OYJICH. BrimonasaTe Ppas3IoO)KCHUE MHOroO4J€Ha Ha

MHOYXHUTEIIH CIIOCOO0M
TPYNITUPOBKU

3HAHUH

MHOXHTCIIN.




63 P33HO)KCHI/I€ MHOI'O4JICHA Ha OTpaGOTKa Brimonnsate Pa3jIoKCHUC MHOTOYJICHA HA MHOKUTCIIN CIIocoooM TpynrnupoOBKU
MHOKHTEIH CIIOCOO0M YMeHH#H
IpYNIUPOBKU

64 PasznoxxeHne MHOTOWIEHA HA OTpa60T1<a Bremmonnsate Pa3jI0KCHNUC MHOTOYJICHA HA MHOKUTCIIN CII0CO00M TpynInupoOBKH
MHOKHTEIH CIIOCOO0M YMeHHH
TPYNIHPOBKH

65 PasznoxxeHne MHOTOWIEHA HA OTpa60T1<a Bremmonnasate Pa3IoKCHNUC MHOTOYJICHA HA MHOKUTECIIN CII0coo0M TpynrnupoBKH
MHOKHTENN CIIOCOO0M YMeHHH
TPYNIHPOBKH

66 KounTtposbHast padora Ne 6 mo CamocTosiTenbHast | YMeTb CaMOCTOSATENBHO IPUMEHATh 3HAHUS U HABBIKU BBINOJHEHU 3alaHUIL.

TeMme: «Pa3noxkeHue MHOro4JjieHa pabora
HA MHOKHTEJIN»
Auiredpa: «@opmyJibl COKPAIIEHHOT0 YMHOKeHusD»» (194)

67 Bo3Benenue B kBazpat U B Ky6 OTKpBITHE HOBBIX | BBINONHATH NeHCTBHS ¢ MHOTOYJICHAMH. BBIBOIMTH OPMYITbI COKpALICHHOTO YMHOKEHUS, TPUMEHSTh
CYMMBI U Pa3HOCTH JIBYX 3HAHUM UX B IpeoOpa3oBaHUSIX BBIPAKCHUN W BBIYUCICHHSX. BBIMONHATH Pa3IOkKCHUE MHOTOYWICHOB Ha
BBIpa)KeHI/Iﬁ MHOXHTeIU. Pacno3HaBath KBallpaTHfaIﬁ TPEXUJICH, BBIACHATH BOSMO)KHOCTI: Pa3JI0KCHUA P‘Ila

MHOXUTCIIU, MPCACTABIATL KBAAPATHBIM TPECXUJICH B BUAC MNPOU3BCACHHUSA JIMHCUHBIX MHOKHUTCIICH.
[TpumeHsTh paznu4Hble (OPMBI CAMOKOHTPOJIS IPH BHITIOJHEHUH IPE0Opa30BaHui

68 Bo3Benenue B kBazpat U B Ky6 Otpabotka BhInonHATE NefcTBYS ¢ MHOTOWICHAMH. BBIBOIUTE POPMYIIbI COKPAIIEHHOTO YMHOKEHUS, TPUMEHSTh
CYMMBI U Pa3HOCTH IBYX YMEHUU UX B IpeoOpa3oBaHUSIX BBIPAKCHUN W BBIYUCICHHSX. BBIMOMHATH Pa3IOKCHUE MHOTOYWICHOB Ha
Bblpa)KeHI/Iﬁ MHOXHUTeau. Pacro3HaBaTh KBa,leaTHEIfI TPEXUJICH, BBISICHATH BOSMO)KHOCTE PA3I0KCHHUA I-{a

MHOKUTCIIU, MPCACTABIIATL KBAJAPATHBIM TPECXYJICH B BUAC MNPOU3BCACHHS JIMHCUHBIX MHOKHUTCIICH.
[IpumMensaTh pa3nuvnabie GOPMBI CAMOKOHTPOJIS ITPH BHITIOTHEHUH Peo0pa30BaHUH

69 Pasiioxxenre Ha MHOKUTEIH C OTKprTI/Ie HOBBIX Brimonasate Ppa3jIoKEHUE MHOTOYJICHOB Ha MHOXHUTCIIU. Pacrio3naBath KBaHpaTHBIﬁ TPEXHJICH,
ITOMOIIBIO (bopMyﬂ KBaJpara 3HAHHUM BBISICHATH BO3MOXXHOCTL PA3JIOKCHUSA Ha MHOXHWUTCIIHU, NPCACTABIATH KBaZ[paTHBIﬁ TPEXYJICH B BHU/IAC
CYMMBI U KBaJIpaTa Pa3sHOCTH MIPOM3BEACHUS JINHEHHBIX MHOXHUTeneH. [IpuMeHsTs paznudHble (OPMBI CAMOKOHTPOJISI HPH BBI-

HOJHEHUH NpeoOpa3oBaHuil

70 PaznoxxeHnne Ha MHOYKUTEIHU C Otpaborka BbINONIHATE pa3ioKeHUE MHOTOWIEHOB HA MHOXUTEIU. Pacro3HaBaTh KBaJpaTHBIM TpPEXUIEH,
IIOMOIIIBIO (I)OpMyJI KBajIpara yMEHUU BBISICHSTh BO3MOYXHOCTh PA3JI0KEHHUsS] HA MHOXXHUTEINH, MPEJCTaBIATh KBaJIpaTHBI TPEXWIEH B BUJE
CYMMBI ¥ KBaJIpaTa pasHOCTH NpOU3BE/ICHHS JIMHEIHBIX MHOXUTeNeH. [IpuMeHsaTs pasziaudHbie (GOPMBI CAMOKOHTPOJISI MPU BBI-

HOJHEHUH Npeodpa3oBaHuil
71 yMHO)KeHI/Ie pa3HOCTI/I ABYX OTKpI)ITI/Ie HOBBIX Bremonnsats Pa3IoOKCHHUEC MHOTOYJICHOB HA MHOXKHUTCIIN. Pacno3naBath KBaI[paTHLIﬁ TPEXUJICH,
BLIpa)KeHI/Iﬁ Ha UX CYyMMY 3HAHUM BBISICHSTh BO3MOKHOCTh Pa3JI0’KEHUsI Ha MHOXUTENH, MPECTABIATh KBAAPATHBIN TPEXUJIEH B BUE
MIPOU3BEACHNUS TNHEWHBIX MHOKUTENEH. [[puMeHsI T pa3nudHbie (GOPMBI CAMOKOHTPOIIS TIPH BBI-
TIOJIHEHHUH ITpeoOpa3oBaHui
72 YMHOXEHUE pa3sHOCTU JBYX OtpaboTka BBINONHATE pa3nokKeHUe pa3HOCTH JBYX BBIPAXKEHUN HA UX CYMMY.
BBIPAKEHHUH Ha UX CYMMY YMEHHI
73 PasnosxeHne pasHOCTH KBaJIpaToB OTKpBITHE HOBBIX | BBINOIHATH pa3noxKeHUE Pa3HOCTH ABYX BBIPAKEHUH HA X CyMMY.
HA MHOXUTENH 3HaHMH
74 PaznoxxeHue pazHocTH KBaAPaTOB OtpaboTka BbINONHATE pa3nokKeHUue pa3HOCTH JBYX BBIPAXKEHUN HA UX CYMMY.
Ha MHOYKMTEJIH YMEHHH




75 PaznoxeHne Ha MHOKUTEIN CYMMBI OTKpBITHE HOBBIX | BBINONHATH pa3ioxkeHue pasHOCTH ABYX BBIPAKEHUH HA X CyMMY.
¥ Pa3HOCTH KyOOB 3HAHUH
76 Pa3znosxeHne Ha MHOKUATEIN CyMMBI OtpaboTka BEBINONTHATE pa3iokeHne pa3HOCTH JBYX BHIPAKCHAN HA UX CYMMY.
Y Pa3sHOCTH Ky0OB yMeHHi
77 [IpeobpaszoBanue 1en0ro OTKpbITHE HOBBIX | BBINONHATH MpeoOpa3oBaHKe LEIOT0 BhIPAKCHUS B MHOTOUJICH.
BBIPAKECHNS B MHOTOYJICH 3HAHUH
78 IIpeobpazoBanme 1eI0ro OtpaboTka BemmonHATE TpeoOpa3zoBaHue [ETOTr0 BEIPAKCHNS B MHOTOUICH.
BBIpa)KCHHsI B MHOTOWICH YMEHHH
79 [TpuMeHeHne pa3IuYHbBIX CTOCOO0B OtkpbiTHE HOBBIX | [IpUMEHSATH pazaudHbie ciocoOb! T Pa3ioKeHHss MHOTOUJICHa Ha MHOXKUTEJIH.
JUIA pa3I0KEHUs Ha MHOKUTEIIN 3HAHUH
80 [IpuMeHeHne pa3IuYHbIX CIIOCOO0B OtpaboTtka ITpuMeHsATh pa3inuyHbIe CIOCOOBI JUTS Pa3iioKEeHNsI MHOTOWICHA Ha MHOXKHTEIH.
JUISL PA3JIOKEHHs Ha MHOKUTEIH yMCHHi
81 [TpuMeHeHue pa3IuYHbIX CIIOCOO0B OTtpaboTka [IpuMeHSTh pa3IMnYHbIC CIIOCOOBI IS PA3JI0KEHUSI MHOTOUICHA Ha MHOXKHTEIIH.
JUISL Pa310KEHUs] HA MHOXKUTEIN yMEHHi
82 KouTposbHast pagora Ne7 no CamocrosiTenbHast | YMETb CaMOCTOSATENBFHO MPUMEHSTh 3HAHUS U HABBIKH BBIIIOJIHEHUS 3aIaHHUI.
Teme: «IIpeodpa3zoBanue meabIx pabota
BbIpaKeHUI»
Auredpa: «CucremMbl JIMHEHHBIX YpaBHeHUID» (164)
83 _HI/IHCI‘/’IHOG ypaBHeHI/IC C ﬂByMﬂ OTKpLITI/Ie HOBBIX OHpeHeHHTL, ABJIACTCA JIM Iapa 4YUCel PCIICHUEM JAaHHOTO YpPaBHCHHUA C JABYMSA IICPEMEHHBIMU,
MIePEMEHHBIMA 3HAHUM MIPUBOJIUTH MIPUMEPHI pelIeHHs] YpaBHEHUN ¢ JBYMsI IepeMeHHbIMU. PemaTh 3a1aun, anredpandeckoi
MOACJIBI0 KOTOPBIX ABJIACTCA YPAaBHCHHC C ABYMSA NMEPEMEHHBIMU, HAXOAWUTH LEJBIC PCIICHUA ITYTCM
nepebopa.
84 JluneitHoe ypaBHEHUE C IBYMS OtpaboTka OmnpenensiTs, ABNASETCA U Hapa YHCENT PEIIeHHEM JaHHOTO YPaBHEHHS C JABYMS IE€PEMEHHBIMH;
TIEpEMEHHBIMH yMeHUi NPUBOIUTH NPUMEPHI PELICHHs] YPaBHEHUI ¢ IBYMs IepeMeHHbIMHU. PenraTe 3a1a4n, anrebpandeckoi
MOJZENBI0 KOTOPBIX SBJISCTCS YpaBHEHHE C JBYMs IIEPEMEHHBIMH; HAXOAWTH LEJble PELICHUS IMyTeM
mepebopa.
85 I'paduk nuHEHHOTO YpaBHEHUS C OtkpbiTHe HOBBIX | CTpOUTH rpadMKu ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU
JABYMs IEPEMCHHBIMU 3HAHM
86 Cucrembl TUHEHHBIX YpaBHEHUH C OTtkpeiTHe HOBBIX | PemaTh cuCTeMBbl NBYX YpaBHEHHH C ABYMs TIepEeMEHHBIMH, yKa3zaHHbIE B cojepkaHuu. CTpouTh
HByM;{ HepeMeHHLIMI/I. 3HAHUM I'pa(i)I/IKI/I ypaBHeHI/Iﬁ C IByMs NEPEMEHHBIMU. Pemats u HCCJIEA0BAaTh YPAaBHCHUA U CUCTEMbI YpaBHE-
HU Ha OCHOBE ()YHKIIMOHAJIBHO-TpaduUecKuX MpeJICTaBICHIH YpaBHEHUI
87 Cucrembl THHEHHBIX YpaBHEHUH C Otpaborka Pemate cucteMbl IByX ypaBHEHMH C JBYMS INEpEMEHHBIMH, yKa3aHHbIC B conepkaHuu. CTpOUTh
JIBYMs IEPEMEHHBIMH. yMeHUit rpaduKy ypaBHEHHH ¢ IBYMsI IIEpEMEHHBIMH. Pemniath u ucciieoBaTh ypaBHEHUS! U CHCTEMBI ypaBHe-
HUH Ha OCHOBE (DYHKIMOHAJIBHO-TpaHUECKUX MPEACTABICHNI ypaBHEHUH
88 Peuienue cuctemM NTMHEWHBIX OTKpbITHE HOBBIX | PemaTh cuCTeMBbI IByX YpaBHEHHUH C IByMsI IEPEMEHHBIMY, YKa3aHHbIE B cojepkaHun. CTpouTh
ypaBHeHuii. Croco6 NoJcTaHOBKH 3HAHUH rpaduKy ypaBHEHHH ¢ IByMs IIEpEMEHHBIMH. PelaTth U ucciie0BaTh YpaBHEHHS U CUCTEMBI ypaBHe-
HHU{ Ha OCHOBE (DYHKIMOHATBbHO-TpaduuecKuX NpecTaBICHHH YpaBHEHHU
89 Pemienue cuctemM NTMHEHHBIX OtpaboTka PemaTe cucTeMbl AByX ypaBHEHUII ¢ IByMs IEPEMEHHBIMH, yKa3aHHbIE B coiepxaHuu. CTpouTh
ypasHeHuii. Coco0 moJCTaHOBKH yMeHuit rpaduKy ypaBHEHHH ¢ IBYMs IIepEMEHHBIMH. Pelarh U ucciie0BaTh YpaBHEHHS U CUCTEMBI YpaBHe-
HHU{ Ha OCHOBE (DYHKIMOHATBbHO-TpaduuecKuX NpecTaBICHHH ypaBHeHHU
90 Pemienue cuctemM NTMHEHHBIX OtpaboTka PemaTe cucTeMbl AByX ypaBHEHUII ¢ IByMs IEPEMEHHBIMH, yKa3aHHbIE B coiepxaHuu. CTpouTh




ypaBHeHu#. Criocod moJCTaHOBKH yMeHui rpadMKy ypaBHEHUI C IBYMsI IEpEMEHHBIMH. PeriaTh U nccie10BaTh ypaBHEHHSI U CHCTEMbI ypaBHe-
HUH Ha OCHOBE (DYHKIIMOHAIBHO-TPapUICCKIX NPEICTABICHUA YpaBHCHUN
91 HUTOroBnlii KOHTPOJIb CamocTosTensHas | YMeTh IPUMEHATH MOTyYCHHBIE 3HAHUS [IPU PEIICHNH 3a7a4
pabota
92 Pemenne cucreM ITMHEHHBIX OTKkpbITHE HOBBIX | PemaTe cCHCTEMBI AByX YpaBHEHHUH ¢ IBYMS IEpEMEHHBIMH, YKa3aHHbIC B cogepkaHuu. CTponuTs
ypaBHeHuit. Crioco6 CloKeHus 3HAHUHI rpaduKy ypaBHEHUH ¢ IBYMS IEPEMEHHBIMH. PeraTe U ncciae0BaTh ypaBHEHHS U CHCTEMbI ypaBHE-
HUI Ha OCHOBE (D)YHKIMOHATIHHO-TPA(QUIECKHUX MPEICTABICHIH ypaBHCHHN
93 Pemenwne cucreM ITMHEHHEBIX OtpaboTka PemaTs cucTeMsl AByX ypaBHEHHUII ¢ IByMs IEPEMEHHBIMH, yKa3aHHbIEC B cofepxkaHud. CTpOuTh
ypaBHeHuM. CI0c00 CIOKEHHs YMEHHI rpaduKy ypaBHEHHUH ¢ IBYMS IEPEMEHHBIMH. PeraTh U ncciae0BaTh ypaBHEHHS U CHCTEMbI ypaBHE-
HUH Ha OCHOBE (DYHKIIMOHAJIHHO-TPA(QUIECKHUX MPEICTABICHIH YpaBHCHHN
94 Pemenwne cucremM ITHMHEHHBIX OtpaboTka PemaTs cucTeMsl AByX ypaBHEHHUII ¢ IByMs IEPEMEHHBIMH, yKa3aHHbIEC B cofepxkaHuu. CTpouTh
ypaBHeHuii. C1oco6 cloKxeHus yMeHui rpadMKy ypaBHEHUI C IBYMsI IEpEMEHHBIMH. PeriaTh U HcciieoBaTh YpaBHEHHs U CUCTEMBI ypaBHe-
HUI Ha OCHOBE (DYHKIMOHAIbHO-TpaMYECKUX NPEICTABICHUI ypaBHEHHI
95 Pelenune 3a1a4d ¢ TOMOIIBIO OTKkpbITHE HOBBIX | PemiaTh TeKCTOBBbIE 3a1aul anreOpanyeckuM CIOCOOOM: MEPEXOIUTh OT CIOBECHOH (hOPMYJIHPOBKU
CHCTEM ypaBHEHHI 3HaHUHN YCIOBUS 3afayd K anreOpandeckodl MOJAENM IIyTeM COCTaBJICHHMsI CHCTEMbl ypPaBHEHHUH; pellaTh
COCTaBJICHHYIO CHCTEMY YPaBHEHHIi; HHTEPIIPETUPOBATh pe3yibTaT. CTpouTh rpaduku ypaBHEHHUH C
ABYyMs NEPEMCHHBIMH. Pemate u HCCJICA0BAaTh YPAaBHCHHUA W CHCTEMbI ypaBHeHI/Iﬁ Ha OCHOBC
(YHKIIMOHAIBbHO-TpaUUECKHX MPECTaBICHUH YpaBHEHUH
96 Pemrenue 3a1a4 ¢ MOMOILBIO OTtpaboTka Pemate TeKCTOBBIC 3a7a4yd anreOpamdecKuM CIOCOOOM: MEPEXOAUTh OT CIOBECHOU (HOPMYIHPOBKH
CHCTEM ypaBHEHUM YMEHHH yCIoBUS 3aJaddl K anreOpanmdeckod MOJIETHM IIyTEM COCTABJICHHUS CHCTEMbl YpaBHEHHH; peaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPIPETUPOBATh pe3ynpTaT. CTPOUTh rpaduku ypaBHEHHH C
JBYMsI IEpeMEHHBIMH. KOHCTPYHpOBAaTh SKBUBAJICHTHBIE PEUEBbIE BBICKA3bIBAHUS C HCIOIb30BAaHUEM
anredpanvIecKkoro ¥ TeOMETPHUYECKOTO A3BIKOB. Pemars 1 uccieioBaTh ypaBHEHHUS U CUCTEMBI ypaBHE-
HUH Ha OCHOBE (DYHKIMOHAJIBHO-TpaHUECKUX MPEACTABICHNI ypaBHEHUH
97 Pemrenne 3aa4 ¢ TOMOIIBIO OtpaboTka Pematp TekcToBBIE 3a/auM anreOpaMyecKuM CIIOCOOOM: NMEPEXOIUTh OT CIOBECHOW (OPMYIHPOBKH
CHCTEM ypaBHEHHi yMeHui yCIOBHA 3aJjauyu K aireOpandeckoil MOAETH ITyTeM COCTAaBJICHUS CHCTEMbl YPaBHEHHIf; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHEHHIi; MHTEPIIPETUPOBaTh pe3yibTaT. CTpouTh rpaduku ypaBHEHHUH C
ABYyMs TNEPEMCHHBIMH. Pemate u HCCJIEA0BAaThL YPAaBHCHUA W CHCTEMbI ypaBHeHI/II‘/'I Ha OCHOBC
(GYHKIIMOHAIBHO-TPa(UUECKHX MPEJICTAaBICHUH YPaBHEHUH
08 Penrenne 3amad ¢ IOMOIIBIO OTtpaboTka Pemiate TEKCTOBBIC 3a1a4yd anreOpanmdecKuM CIOCOOOM: MEPEXOAUTh OT CIOBECHOU (HOPMYIHPOBKH
CHCTEM ypaBHEHUI yMeHui YCIOBHA 3aJadyd K ajreOpandyeckoil MojaeiIM IyTeM COCTaBIECHUS CHCTEMBl YpaBHEHHI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHEHHIi; MHTEPIIPETUPOBaTh pe3yibTaT. CTpouTh rpaduku ypaBHEHHUH C
JByMsl TIepeMEHHBIMU. Pemiate M HcCIeI0BaTh YPaBHEHUS U CHUCTEMBl YPAaBHEHUIl Ha OCHOBE
(YHKIIMOHAIBbHO-Tpa(MUECKHUX MTPEACTABICHUH ypaBHEHUH
99 Koutpoabnast pa6ora Ne 8 mo CamocrodrenbHass | YMETb CaMOCTOSATENBHO NPUMEHSTh 3HAHMS U HaBBIKU BBIIIOJTHEHUS 3a1aHUi.
Teme: «CHCTeMBbI JIMHEHHBIX paboTta
YPaBHEHUI»
100 | IToBTopeHwue. OTtpaboTka 3HaTh MaTepuai, N3y4eHHBIH B Kypce MaTEeMaTHKH 3a 7 Kjacc. YMETh IPUMEHSTh MOJTyICHHBIC 3HAHU
yMeHui HA MpaKTHKE. YMETb JIOTHUECKU MBICIUTh, OTCTAUBATh CBOI TOUKY 3PEHHUS U BBICIYIIUBATh MHEHHE
JpYruX, paboTaTh B KOMaHJIE.
101 | IloBTopenwue. OtpaboTka 3HaTh MaTepHa, U3y4eHHbIN B Kypce MaTEMaTUKU 3a 7 KJIacc. YMETh IPUMEHATD MOyYeHHbIE 3HAHUS
yMeHui HA MpaKTHKE. YMETb JIOTHUECKU MBICIUTh, OTCTAUBATh CBOI TOUKY 3PEHHUS U BBICIYIIUBATh MHEHHE

JPYruX, paboTaTh B KOMaHJIE.




102 | IloBTOpeHue. 1 OtpaboTka 3HaTh MaTepua, U3yu4eHHbIN B Kypce MaTEMaTUKU 3a 7 KJIacc. YMeTh IPUMEHATh IOTy4YEHHbIC 3HAHUS
YMEHHUH Ha MPaKTHKE. YMETh JIOTMYECKH MBICINTh, OTCTAUBATh CBOIO TOUYKY 3PEHHS M BBICIYIINBATH MHCHHE
JIpyTuX, paboTaTth B KOMaHJE.
103 | IToBTOpeHwMe. 1 OtpaboTka 3HaTe MaTepua, H3y4eHHBIH B Kypce MaTeMaTHKH 3a 7 Kjacc. YMeTh IPUMEHAT NOJTyICHHBIC 3HAHUS
YMEHHUH Ha MPaKTHUKE. YMETh JIOTHYECKH MBICIHTh, OTCTAUBATh CBOIO TOUYKY 3PEHHUS M BBICIYIINBATH MHCHHE
JIpyTuX, paboTaTh B KOMaHJE.
104 | IloBTopenmue. 1 OtpaboTka 3HaTe MaTepuai, n3y4eHHBIH B Kypce MaTeMaTHKH 3a 7 Kjacc. YMETh IPUMEHATH NOJTyICHHBIC 3HAHUS
YMEHHUH Ha MPaKTHKE. YMETh JIOTHYECKH MBICIHTh, OTCTaNBAaTh CBOIO TOUKY 3PEHHUS M BBICIYIINBATH MHEHHE
JIpyTuX, paboTaTh B KOMaHJE.
105 | IloBTOpeHwme. 1 OtpaboTka 3HaTh MaTepuai, n3y4eHHBIH B Kypce MaTeMaTHKH 3a 7 Kjacc. YMeTh IPUMEHATH NOJTyICHHBIC 3HAHUS
yMEHHUH Ha MMPaKTUKE. YMETh JIOTHYECKH MBICIHTh, OTCTANBAaTh CBOIO TOUKY 3PEHHUSI M BBHICIYIINBATH MHEHHE
JPYTUX, paboTaTh B KOMaHJIE.
106 | IloBTOpeHwue. 1 OTtpaboTka 3HaTh MaTepHuall, U3YUYCHHBII B Kypce MaTEMaTHKH 3a 7 Kjiacc. YMETh IPUMEHSATh NMOTyuYeHHbIE 3HAHUS
yMEHHH Ha MMPaKTUKE. YMETh JIOTMYECKH MBICIHUTh, OTCTaWBATh CBOIO TOYKY 3PEHHMS M BBICIYIIMBATh MHEHHE
JPYTrHuX, paboTaTh B KOMaHJIE.
107 | IloBTOpeHwue. 1 OTtpaboTka 3HaTh MaTepHall, U3YYCHHBII B Kypce MaTEMaTHKH 3a 7 Kjiacc. YMETh IPUMEHSATh MOJTyuYeHHbIE 3HAHUS
yMEHHH Ha MPaKTUKe. YMETh JIOTHYECKH MBICIHUTh, OTCTAaUBAaTh CBOIO TOYKY 3PEHHMS M BBICIYIINBATH MHEHHE
JPYrHuX, paboTaTh B KOMaHJIE.
108 | IloBTOpeHwue. 1 OTtpaboTka 3HaTh MaTepHuall, U3yUYCHHBII B Kypce MaTeMaTHKH 3a 7 Kjiacc. YMETh IPUMEHSATh MOTyuYeHHbIE 3HAHUS
YMEHHUH Ha MPaKTHKE. YMETh JIOTHYECKH MBICIHTh, OTCTAUBAaTh CBOIO TOUKY 3PEHHS M BBICIYIINBATh MHEHHE
JpPYTHUX, paboTaTh B KOMAHJIE.
Monyns «['eomerpusi», 7 knacc
Ne . Tema ypoka Koa- Tun ypoxa XapakTepuCcTHKA OCHOBHBIX BUJ0B [1eSITeILHOCTH YYeHHKA
BO
4aC0B
I'eomerpusi: «<HayanbHble reoMeTpuyeckue cBegenus» (1149)
1 IIpsiMas 1 oTpe30K. 1 OtkpbiTHE HOBBIX | Pacrio3HaBaTh Ha uyepTe)Ke W MOJENH NpSMbIE, OTPE3KH, Jy4H, YIIbl, H300paxarh 3TH (UTYpBI,
3HaHHUN 0003HayaTh MX, HAXOJMTh JUIMHBI OTPE3KOB M BEJIMYUHBI YIIIOB HETIOCPECTBEHHBIM H3MEPEHHEM.
2 Jly4d u yron 1 OTkpbITHE HOBBIX | Pacmo3HaBaTh Ha uyepTe)ke M MOJAEIM MPSMBIE, OTPE3KH, JIy4H, YIJIBI, H300paxkaTe 3TH (QHUTYPHI,
3HaHHUN 0003HayaTh MX, HAXOJMTh JUIMHBI OTPE3KOB M BEJIMYUHBI YIIIOB HETIOCPEICTBEHHBIM H3MEPEHHEM.
3 CpaBHEHHE 3HAUCHHI BBHIPAKCHUIA 1 OTKpbITHE HOBBIX | BBIYMCIATH 4YKCIOBOE 3HayeHHWE OYKBEHHOTO BBIPOKEHMS; HAXOAWTh OOJACTh JIOMYCTHMBIX
3HaHHUN 3HAUYEHHUH NIEPEMEHHBIX B BHIP2KEHHH.
4 M3mepenne orpeskoB. UM3mepenwme 1 OTkpbITHE HOBBIX | 3HATH Kakue (PUrypbl Ha3BIBAIOTCS PAaBHBIMH, CBONCTBA JJIUH OTPE3Ka; €AMHHIIEI H3MEPECHHUS
YIJIOB. 3HaHHUN OTpe3Ka; IOHSITHE rpajyca 1 rpalyCHOM Mephbl yriia, CBOMCTBA rPa/lyCHBIX Mep yIJia; BHIIbI YIJIOB.
YMeTh CpaBHUBATH U U3MEPATh OTPE3KH, YIJIbl HAJIOXKEHUEM U N3MEPHUTENbHBIMH PUOOpaMu;
HaXOJUTh JUIMHY OTpe3Ka U rpaJyCHYyI0 Mepy yrila Mo JaHHBIM 33/1a4; I10JIb30BaThCs
TPaHCIIOPTHPOM
5 Wsmepenne  oTpeskoB. M3mepenue 1 OtpaboTka 3HaTh Kakue (PUrypsl HA3bIBAIOTCS PAaBHBIMM; CBOMCTBA JUIMH OTPE3Ka; eTUHULIBI HU3MEPEHHS
YIJIOB. yMEHHH OTpe3Ka; IOHSATHE rpajyca 1 rpaJlyCHOM MepHhI yriia; CBOMCTBA rpa/JlyCHBIX Mep YIJIa; BHJIbI YIJIOB.

Vmethb CpaBHMBATb U U3MEPATL OTPE3KU, YTJIbl HAJIOKCHUEM W U3MCPUTCIbHBIMU HpI/I60paMI/I;
HAaXOJUTb [JJIMHY OTPE3Ka W TpaAyCHYKO MEpPYy YyIJla 1O JaHHBIM 3aJa4; I10JI30BATHCA




TPAHCTIOPTUPOM. 3HATh KAKUE YIJIbl HA3bIBAIOTCA CMEXKHBIMU BEPTUKAILHBIMH, CBOMCTBA YIJIOB.
YMeTh CTPOUTH YroJl CMEXHBIN C TAHHBIM.

3] CMexHbIC 1 BEpTUKAIBHBIE YTIIBI OtkpeITHE HOBBIX | 3HATh KaKUe YIJIbl Ha3bIBAIOTCSl CMEXKHBIMU BEPTHKAIbHBIMU, CBOIICTBA YIJIOB.
3HAHUH YMETb CTPOUTH YTOJI CMEXHBIN C TaHHBIM.
7 IlepnieHquKyIsIpHBIE TPSIMBIE. OTKpbITHE HOBBIX | 3HATh KaKHE MPSIMbIC HA3BIBAIOTCS MEPICHANKYISPHBIMH.
3HaHUMH YMeTb 110J1b30BaThCsl YTONbHUKOM M JIMHEHKOM U1 IOCTpOeHUs] NePIEHUKYISPHBIX IPSIMBIX.
8 IlepnieHquKyIsIpHBIE TPSIMBIE. OtpaboTka 3HaTh KaKue MPSMbIC Ha3bIBAIOTCS MEPIICHIUKYIAPHBIMHU.
yMeHui YMeTb 10J1b30BaThCsl YTOIBHUKOM M JIMHEHKOM 171 OCTpOeHUs] NEPIEHTUKYIISIPHBIX MPAMBIX.
9 Pemenue 3amauq. OtpaboTka 3HaTh KaKue NpsiMble Ha3bIBAIOTCS NEPIEHAUKYIIIPHBIMU.
yMeHuii YMeTb 110J1b30BaThCsl YTOIbHUKOM M JIMHEHKOM U1 IOCTpOEHUs] NEPIEHJUKYISPHBIX IPSIMBIX.
10 KounrpoJabnas padora Nel mo Teme CamocTosiTennbHast | YMETb CaMOCTOSATENIBHO IPUMEHATH IOJIYyYEHHBIE TEOPETHYECKHE 3HAHUA HA IPAKTUKE
«CMeskHbBIE 1 BePTHKAJIBHBIE YIJIbI» pabora
11 Ypok 00001IeHHs 110 TeMe: OTtpaboTka 3HaTh Kakue (pUryphl HA3BIBAIOTCS PABHBIMU, CBOWCTBA JIIMH OTPE3KA; CIUHUIIBI H3MEPEHUS
«CMEXHBIE U BEPTHKATBHBIE YITIbD» yMeHui OTpe3Ka; MOHATHE Tpajyca U rpaJyCHOM Mephl YIia; CBOMCTBA IpajyCHBIX MEp yIJla; BUBI YIJIOB.
VYMeTb cpaBHUBaTb U U3MEPATH OTPE3KM, YIJIbl HAJIOXKEHUEM U HM3MEPUTEIbHBIMH IPUOOPaMHU;
HAaXOAUTh IJIMHY OTpe3Kka M TpaJyCHyl0 Mepy YyIjla IO JaHHbIM 3ajJay;  I0Jb30BaThCA
TPAHCIIOPTUPOM. 3HATh KaKUE YIJIbI Ha3bIBAIOTCS CMEXKHBIMU BEPTUKAIBbHBIMHU, CBOICTBA YTJIOB.
YMeTb CTPOUTh YT0JI CMEXKHBIH C TaHHBIM.
I'eomerpusi: «Tpeyroasuukmn» (174)
12 [lepBriit MpU3HAK paBeHCTBA OrtkpeiTie HOBBIX | Haxomuts Ha puc. 3agaHHbIe TPEYTONbHHUKHU, UX 3JIEMEHTBI, U300pakaTb OMCCEKTPHUCY, MEAUAHY,
TPEYTrOJILHUKOB. 3HaHUH BBICOTY, PelllaTh MPOCTEHIINe 3aayull, pa3iuyaTh BUABl TPEYTONbHUKOB, HCIIOIb30BATh IIPU3HAKU
paBeHCTBA TPEYrOJbHUKOB IIPU PELICHUH 331a4.
13 [lepBbiit MpU3HAK paBeHCTBa Orpaborka Haxonuts Ha puc. 3alaHHbIe TPEYTOJIBHUKY, UX JJIEMEHTBI, H300paXkaTh OUCCEKTPUCY, MEIUAHY,
TPEYTrOJILHUKOB. yYMEHHUIt BBICOTY, pelIaTh IPOCTEHIINE 3a1a4H, pa3/IMdaTh BUIbI TPEYTOJILHUKOB, HCIIONB30BATh IPU3HAKH
PaBEHCTBA TPEYTOJIbHUKOB MPH PELISHUN 331a4.
14 IlepBrIil npU3HaK paBEHCTBA OtpaboTka HaxoauTs Ha puc. 3ajaHHbIE TPEYTOJIBHUKH, UX JIEMEHTHI, H300paXkaTh OMCCEKTPUCY, METHaHY,
TPEYTrOJILHUKOB. yYMEHHUIt BBICOTY, peLIaTh IPOCTEHIINE 3a1auH, pa3INdaTh BUIBI TPEYTOJILHUKOB, UCIIONB30BATh IPU3HAKH
paBEeHCTBA TPEYTOJIbHUKOB MIPH PELISHUN 331a4.
15 Menuanbl, OMCCEKTPUCHI U BBICOTHI OTkpbITHE HOBBIX | 3HATh IOHATHE NEPIEHIUKYIAPA K IPIMOI, MEAUAHBI, OUCCEKTPHUCHI U BHICOTHI TPEYTrOJbHUKA.
TPEYroJIbHUKA 3HAHUH YMeTh UX CTPOUTH. 3HATH TEOPEMY O MEPICHAUKYIIAPE.
16 Menuanbl, OUCCEKTPUCHI U BBICOTHI Orpaborka 3HaTh NOHATHE NEPIEHIUKYIIApA K IPSIMON, MeJIUaHbl, OMCCEKTPHUCHL M BBICOTBI TPEYTOJIbHUKA.
TPEYTrOJILHUKA. yMeHuUi VYMeTb MX CTpOUTh. 3HaThb TEOPeMy O NepHeHAUKYJApe. 3HaTh ONpeleNeHHs PaBHOOEIPEHHOTIO,
PaBHOCTOPOHHETO TPEYrOJIbHUKA; UX CBOHCTBA. ¥YMeTh IPUMEHATD IIPU PeLlIeHUH 33/1a4.
17 Menuanbl, OUCCEKTPUCHI U BBICOTHI Orpaborka 3HaTh NOHATHE NEPIEHIUKYIIApa K IPSIMON, MeJIMaHbl, OMCCEKTPHUCHL M BHICOTBI TPEYTOJIbHUKA.
TPEyTrOJIbHUKA. YMEHUH YMeTb HX CTPOUTH. 3HaTh TEOpEeMy O NEpHEHAUKYNsApe. 3HAaTh OLpeleNeHUs paBHOOECIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKA; MX CBOHCTBA. YMeTh IPHUMEHATh IIPH PeIIeHUH 3aa4.
18 BTopoii u TpeTuil npu3HaKyu paBEHCTBA OtkpbITHE HOBBIX | 3HATh 2 ¥ 3 IPU3HAK PAaBEHCTBA TPEYrOJIbHUKOB.
TPEYTOJIbHUKOB. 3HAaHUIN YMeTh NpUMEHSTh UX B PELICHUH 3aa4
19 Bropotii u TpeTuil IpU3HAKKA PaBEHCTBA Ortpaborka 3HaTh 2 ¥ 3 NPU3HAK PABEHCTBA TPEYTrONbHUKOB.
TPEYTOJILHUKOB. yMeHuit YMeTb IPUMEHSATh UX B PELICHUH 33124
20 BTopoii u TpeTHii mpru3HAKK paBEeHCTBA Orpabotka 3Hath 2 ¥ 3 NpU3HAK PABEHCTBA TPEYTOJNLHHUKOB.




TPEYTrOJIbHUKOB. YMCHHH YMeTh NPUMEHSTh UX B PEIICHUU 3a/1a4
21 Bropoii u TpeTuii npru3HaKu paBEeHCTBA OtpaboTka 3HaTh 2 ¥ 3 MpU3HAK PAaBEHCTBA TPEYTOJIHHHUKOB.
TPEYTOJILHUKOB. YMEHUI YMeTh NpUMEHSATh UX B PEILICHUU 3aay.
22 OKpy>KHOCTB OTKphITHE HOBBIX | M3y4uTh MOHATHE OKPYKHOCTHU, XOP/BL, AHAMETPa U Paauyca.
3HaAHUU Pemars 3a7aun pa3sHOM CTENEHU CIIOKHOCTH.
23 3ajaun HA IOCTPOCHHUE. OTKpBITHE HOBBIX | BBIMONHATH TEOMETPHUCCKUE MOCTPOCHUS Ha popmate Ay,
3HAHUUI Pemars 3aaun pa3sHOM CTENEHU CJIOKHOCTH.
24 3ajaun Ha IOCTPOCHHUE. OTtpaboTka BhINOIHATE reoMeTpUYECKHEe OCTPOCHUS Ha hopMmaTe Ay,
YMEHHI Pemars 3agaun pa3sHOM CTENEHU CJIOKHOCTH.
25 Pemenue 3amay. Otpabotka VMeTb pelnath 3a1auH Pa3sHOM CTENEHH CII0KHOCTH.
YMEHUH
26 Pemenne 3amau. OTtpaboTka YMeTh pemarts 3a1aui pa3Hoi CTENEHH CII0KHOCTH.
YMEHUI
27 Kounrpoabhas paGora Ne 2 o teme: CamocrosarenbHast | [IpoBepka 3HaHu# yyamuxcs no teme « TpeyroabHuKm»
«TpeyrojibHUKH pabora
28 Ypok 000011eHHS 110 TeMe OrpaboTka VMeTh pelaTh 3aa4i Pa3HON CTENEHHU CII0KHOCTH.
«TpeyroibHuKm YMCHHIH
I'eomeTpus: «Ilapannenbubie npsimbie» (144.)
29 [Ipu3Haku napasieTbHOCTH JBYX OTkpbITHE HOBBIX | 3HATH OMpejesieHne MapaieIbHbIX MPSMBIX, OTPE3KOB, CEKYIEH, OJHOCTOPOHHUX U
TPSIMBIX 3HaHUK COOTBETCTBEHHBIX YIJIOB. YMETh pelIaTh 33/1a4yi Ha IPUMEHEHUE TPU3HAKOB.
30 [Ipu3Haky napannenbHOCTH ABYX OTtpaboTka 3HaTh OmpeeNieHIe NapalIeIbHBIX MPSIMBIX, OTPE3KOB, CEKyIIel, OMHOCTOPOHHUX U
IPAMBIX YMEHHH COOTBETCTBCHHBIX YTJIOB. YMETh pellaTh 3a1a4H Ha MPUMEHEHHUE IPU3HAKOB.
31 IIpu3Haku napamiebHOCTH JIBYX OtpaboTka 3HaTh onpe/ieNieHne MapauiebHBIX IPSIMBIX, OTPE3KOB, CEKYIIEH, OTHOCTOPOHHUX U
TPSIMBIX YMEHUH COOTBETCTBEHHBIX YIJIOB. YMETh pelaTh 3a/la4yi Ha IPUMEHEHUE TPU3HAKOB.
32 [Ipu3Haky napannenbHOCTH ABYX OtpaboTka 3HaTh ompeeNeHIe TapaIIeIbHBIX MIPSIMBIX, OTPE3KOB, CEKYIIEH, OTHOCTOPOHHUX U
IPSMBIX YMEHHH COOTBETCTBCHHBIX YTJIOB. YMETh pellaTh 33/1a4H Ha MPUMEHEHHE TIPU3HAKOB.
33 AKCHOMBI TTapAJIJICIBHBIX MPSMBIX. OTKpbITHE HOBBIX | 3HATh OMNpeAeieHHe TapajulebHBIX MPSIMBIX, OTPE3KOB, CEKYIIEH, OJHOCTOPOHHHX H
3HAHUH COOTBETCTBEHHBIX YIJIOB. YMETh pEIIaTh 3aJauyd Ha MpPHUMEHEHHE INPHU3HAKOB. 3HATh aKCHOMY
MapajyICJIbHOCTU JIBYX MPAMBIX. YMmern peuiaTh 3a1a4 Ha IPUMCHCHNUEC aKCUOMBI.
34 AKCHOMBI TTapAJIJICTBHBIX MPSMBIX. Orpabotka 3HaTh  ONpEAENEHHE MapayIeNbHBIX MPAMBIX, OTPE3KOB, CEKyNIEH, OJHOCTOPOHHHUX U
yMeHI/Iﬁ COOTBETCTBCHHBLIX YTJIOB. YMmertn peuiath 3aJladyi Ha MPUMEHCHUC ITPU3HAKOB. 3HaTI) AKCUOMY
MnapajjICJIbHOCTU JABYX MPAMBIX. YMmertb peuiaTh 3aaa41 Ha MPUMCHCHHC aKCUOMBI.
35 AKCHOMBI MTapajuieNIbHBIX MPSIMBbIX. OTtpaboTka 3HaTh ompejesieHue TMapaUIeNbHBIX MPSMBIX, OTPE3KOB, CEKyIeH, OIHOCTOPOHHUX |
YMEHHH COOTBETCTBCHHBIX YIJIOB. YMETh pEIIaTh 3aJlaud Ha MPUMCHCHHE IMPH3HAKOB. 3HATH AKCHOMY
MapajuICIbHOCTH JIBYX MPSAMBIX. YMETh pelIaTh 3a/Ia4d Ha IPHMEHCHHE aKCUOMBI.
36 AKCHOMBI NTapaJIJIENbHBIX NPSMBIX. OtpaboTka 3HAaTh OMNpENIeNeHUEe IMapaUIeTbHBIX MPSIMBIX, OTPE3KOB, CEKYyIIeH, OJHOCTOPOHHUX U
YMEHUH COOTBETCTBCHHBIX YIJIOB. YMETh pEIIaTh 3aJlaud Ha MPHMEHEHHE NMPU3HAKOB. 3HATH aKCHOMY
MapaJuICIbHOCTH IBYX MPSAMBIX. YMETh peliaTh 3a/1a4d Ha IPHMEHCHHE aKCUOMBI.
37 AKCHOMBI NTapaJIJIENbHBIX NPSMBIX. OtpaboTka 3HaTh OMNpEeNIeNeHUEe IMapaUIeIbHBIX MPSIMBIX, OTPE3KOB, CEKYyIIeH, OJHOCTOPOHHUX U
YMEHHI COOTBETCTBCHHBIX YIJIOB. YMETh pElIaTh 3aJa4d Ha MPHMEHCHHE MPH3HAKOB. 3HATH aKCHOMY

NapaJJICJIbHOCTHU IBYX NPSIMbBIX. Vmethb peuiaTh 3aJa4Y1 Ha MIPUMCHCHUC aKCHOMBI.




38 Pemenwne 3amauq. 1 OtpaboTka Pemate Hecn0kKHBIE 33Ja4l HA IPUMEHEHUE aKCUOMBI apalIeIbHOCTH IPSMBIX;
yMeHHUH
39 Pemenwne 3amauq. 1 OtpaboTka Pemate Hec0KHBIC 3a]a91 HA IPUMEHEHNE aKCHOMBI TTapaUIeIbHOCTH IPSMBIX;
yMEHHUH
40 Peurenue 3amauy. 1 OtpaboTka PemaTe HecmoKHBIE 3a1a4K HA NPUMEHEHNE aKCHOMBI NTapaIeIbHOCTH MPSAMBIX;
yMEHHUH
41 KounrpoJabnas padora Ne3 mo teme: 1 CamocrosiTensHas | YMETh CAMOCTOSATENHHO IIPUMEHSATh 3HAHHS M HABBIKH BBIITOJHEHHS 3a1aHHH.
«IlapanienbHble NPAMbBIE». pabora
42 Ypok 00001IeHus 110 TeMe 1 OrpaboTka VMeTh pemaTh 3a1a4i Pa3sHON CTENEHHU CIIOKHOCTH.
«ITapannesbHble IPSIMBIE» YMEHHH
I'eomerpusi: «CoOTHOLICHHS MeKAY CTOPOHAMM M YIJIAMH TPeyroJbHUKa» (184)
43 CyMMa yT0B TpEyroJIbHUKA. 1 OTKpbITHE HOBBIX | 3HATh TEOPEMY O CyMMeE YIJIOB TPEYroJbHHUKA, HAXOIUTh IPaJyCHYIO0 MEpY yIijla TpeyrolbHUKa, 3Has]
3HAHUH IBa Apyrux. Pemats mpocreiimue 3afadd. BBINONHATH MpoCTEHIIME N€OMETPUYECKHE 3aJaud Hal
MIOCTPOCHHUSL.
44 CyMMa yTJI0B TpEyTrOJIbHUKA. 1 OtpaboTka 3HaTh TEOPEMY O CyMMe YIJIOB TPEYTOJbHHUKA, HAXOAUTh IPalyCHYIO MEpY yIJla TpEyrojibHHUKa, 3Has
YMEHU IBa Apyrux. Pemats mpocreiinmue 3agadd. BBINONHATH IDpocCTEHIMe NeOMETPUYECKHE 3aJadd Hal
MIOCTPOCHHUSL.
45 CooTHollleHne MEXITYy CTOPOHAMH U 1 OTKphITHE HOBBIX | 3HATh TEOPEMBI O COOTHOLICHUAX MEXKy CTOPOHAMHM U YIJIaMH TPEyToJbHHUKA.
YIJIaMH TPEYTOJILHUKA. 3HAHUH YMeTh NPUMEHATh UX TPH PELICHUH 3a/1a4.
46 CooOTHOIIIEHHE MEXIY CTOPOHAMH H 1 OtpaboTka 3HaTh TEOPEMBI O COOTHOLICHUSIX MEXIY CTOPOHAMH U YTIIaMHU TPEYTOIbHHUKA.
yIJIAMH TPEYTOJbHUKA. YMEHUU YMeTh NpUMEHSATh UX NPU PEIICHUH 3a/a4.
47 CooTHOIIIEHHE MEXIY CTOPOHAMH H 1 OtpaboTka 3HaTh TEOPEMBI O COOTHOLICHUSIX MEXIy CTOPOHAMH U YTIIaMU TPEYTOIbHUKA.
YTJ1aMH TpEyTrOoJIbHUKA. yMGHI/Iﬁ Vmethb MIPUMCHATH UX MPU PCHICHUUA 3a1a4.
48 KonTpoabhas padota Ne 4 o Tteme: 1 CamocTosTenbHas | YMETh IPUMEHATH MOJIyYEHHbIE 3HAHMS [IPU PELIEHUH 337124
«CyMMa yIJ10B TPeyroJbHUKA» pabora
49 [IpssMOyTONBHEIE TPEYTOJIBHUKH. 1 OTKpBITHE HOBBIX | YMETh JIOKa3bIBaTh NMPU3HAKH PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJHHHUKOB, NMPUMEHATh WX IPH
3HAHUH peleHny 3a/1ad
50 [IpssMOyTONBHEIE TPEYTOIBHUKH. 1 OtpaboTka YMeTh AOKa3bIBaTh NPHU3HAKH PAaBEHCTBA NPSMOYTOJIBHBIX TPEYrOJbHUKOB, NMPUMEHATh UX MpPHU
yYMEHHUH peleHny 3a/1ad
51 IIpssMOyTroNbHBIE TPEYTOJBHUKH. 1 OtpaboTka 3HaTbh CBOMCTBA NPSAMOYTOJILHOTO TPEYTOJIbHUKA. Y METh IPUMEHATh UX B PELIEHUH 3a/1a4y. 3HATh
yMEHHUH MIPU3HAK MIPSIMOYTOIBHOIO TPEYTOJIbHNKA U CBOMCTBO MEMAHbl. YMETh IPUMEHSTh UX IIPU
peLIeHnH 3aaad.
52 IIpssMoyTroNbHBIE TPEYTOIBHUKH. 1 OTtpaboTka 3HaTbh CBOMCTBA NPSAMOYTOJILHOTO TPEYTOJIbHUKA. Y METh IPUMEHSATh UX B PELIEHUH 3a/1a4. 3HATh
yYMEHUHI MIPU3HAK MPSIMOYTOIBHOIO TPEYTOJbHUKA U CBOMCTBO MEANUAHBI. Y METh IPUMEHSTh UX MIPU
pelIeHnN 3a1a4.
53 IlocTpoeHue TpeyroapHUKa TT0 TPEM 1 OTKpBITHE HOBBIX | BBIMONHATS reOMETpHUYECKHE TIOCTPOSHHS C TIOMOIIBIO IIUPKYJIIS M JTMHEHKH
JJICMEHTaM. 3HaHUI
54 ITocTpoeHue TpeyrojbHUKA 1O TPEM 1 OtpaboTka BrINonHATE reoMeTprudeckre NOCTPOECHUS C IOMOIIBIO HUPKYIIA U TMHEUKH
JJIEMEHTaM. YMEHUI
55 Pemrenue 3a1a4 o TEME 1 OtpaboTtka YMeTh NpUMEHSTh NOJIy4eHHbIE TEOPETUUECKUE 3HAHUS JJI pelIeHUs 3a/1a4
«IpsiMOYTOJIBHBIE TPEYTOJIBHUKH, YMCHHUI




MMOCTPOEHUE TPEYTOJILHUKOBY
56 Pemenne 3agaq 1o TEME OtpaboTka YMeTh NpUMEHSTH NOTYICHHBIC TCOPETHUECKUE 3HAHUS TS peIIeHHs 3a1a4
«IpsMOyroiapHble TPEYTOJIbHUKY, YMEHHH
MMOCTPOEHUE TPEYTOJILHUKOBY
57 Pemienne 3a1a4 o TeEME OrpaboTka YMeTh IPUMEHSTh MOJYYCHHBIC TEOPETHICCKHIE 3HAHUS ISl PELICHHUS 3314
«IpsMOyroasHble TPEYTOJIbHUKM, yMeHHii
MOCTPOEHUE TPEYTOJIbLHUKOBY
58 Pemienne 3a1a4 o TeEME OrpaboTka YMeTh IPUMEHSITh MOJTYYCHHBIC TCOPETHICCKHIE 3HAHUS [UTS PEIICHHUS 3a/1a4
«IpsMOyroiapHble TPEYTOIbHUKM, yMeHUH
IIOCTPOEHHUE TPEYTOJIbHUKOBY
59 Koutpoabhast padéora Ne5 mo teme: CamocTosiTenbHasl | YMeTh MPUMEHSTH MOTyYSHHbIC 3HAHUS MIPU PELICHUH 3a/1a4
«CoOTHOIIEHUS MEKTY CTOPOHAMU H pabota
YIJIAMH TPEYT0JIbHUKD).
60 O06o006mieHne mo teme: « Cymma yriioB Otpabotka YMeTb IPUMEHSTh MOJTYYCHHBIC TEOPETHYCSCKIE 3HAHHS UL PSLICHUS 33124
TPEYrOIbHUKA U COOTHOIIEHHS MEXKILY YMCHHUI
CTOPOHAMH U YTJIAMHU TPEYTOJIbHUKA
ol [MoBTopenue. Pemenue 3amau. OrpaboTka VYcBoeHHe MaTeprana o TeOMETPHH 3a Kype 7 Kiacca
YMEHUH
62 [MoBTopenue. Pemenue 3amau. Otpabotka YcBoeHHe MaTeprana o T'eOMETPHH 3a Kype 7 Kiacca
YMeHUi
63 [MoBTopenue. Pemenue 3amau. Orpabotka YcBoeHHe MaTeprana o T'eOMETPHH 3a Kype 7 Kiacca
YMEHUH
064 IoBTopenue. Pemenue 3amau. Otpabotka VYcBoeHHe MaTeprana Mo T'eOMETPHUH 3a Kype 7 Kiacca
YMEHUHU
65 [TorTOpenwue. Perienue 3amay. OTtpaboTka YcBoenue MaTepuaia mo reoOMETPHH 3a Kypc 7 Kiacca
YMEHUU
66 HTorosplii 3a4eT M0 reoMeTpUM CamocrostensHast | [IpoBepka 3HaHMI, yMEHHH U HABBIKOB yUaIlUXCA 332 Kypc T€OMEeTpUH 7 KJlacca.
pabota
67 [TorTOpenwue. Perienue 3amay. OTtpaboTka YcBoenue MaTepuaia Mo reoMEeTpHH 3a Kype 7 Kiiacca
yYMeHUi
68 IoBTopenue. Pemenue 3amau. Orpabotka VYcBoeHHe MaTeprana Mo TeOMETPHUH 3a Kype 7 Kiacca
YMEHUH
8 kiacc (anredopa)
No Conep:xanue Koaunuec Tun ypoka XapakTepuCcTHKA 1eATeJIbHOCTH YYalIUXCs
n/m TBO
YacoB
[ToBTOpenue (64)
1 | CBoiiCTBa CTENEHU C HATYPaJIbHBIM MMOKA3aTEIEM 1 ‘ KOMOMHHPOBaHHBIN ‘ [IprMeHsIOT CBOKCTBA CTEINEHEN PU




peIICHHH 33124, OT/ICIUTH OCHOBHYIO
uHpopmanuto. Haxonsar crenens ¢
HATypaJbHBIM [IOKA3aTENIEM U C HYJICBBIM
nokasareneM. [[pUMeHSIOT CBOWCTBA CTEIICHH
JUISL YIIPOICHUS YHCIIOBBIX H
aNre0panvdecKuX BBIPAKCHHH.

PaznoxxeHre MHOTOYICHOB Ha MHOKUTEIIH.

KOMOMHHPOBaHHBIN

Brimonasior Hp606pa3OBaHI/IH MHOI'O4JICHOB

Jluneiinast pyHKITHSL.

KOMOWHUPOBAHHBIH

[TpeoOpa30BBIBAIOT JTMHEHHOE ypaBHEHUE K
BH]lY JIMTHEWHOU (DYHKIIMH ) = KX + m,
HAXOJAT 3HaUYeHUE QYHKIMH MPU 3aTAHHOM
3HAYEHUH apryMEHTa, HaXOJsIT 3HAUCHUE
apryMeHTa pHU 33JaHHOM 3HAYCHUU
GbyHKIUY; CTPOSIT rpaduK JIMHEHHOM
byHKIUM

CDOpMy.]'IbI COKpPAICHHOI'0 YMHOKCHUA

KOMOMHHPOBaHHBIN

BeinonsaATe npeoOpa3oBaHysi MHOTOUYJIEHOB,
PUMEHSIST POPMYJIbI COKPALLIEHHOTO
YMHOXXEHUS: KBaJpaT CyMMbI U Pa3HOCTH,
pa3HOCTh KBaJApaTOB, KyO CyMMbI U Pa3HOCTH,
CyMMa M pa3HOCTbh KyOOB

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

KOMOMHHPOBaHHBIN

BoimonHATe IpeodpazoBaHusi MHOTOUYJIEHOB,
IpUMeHSsT POPMYJIbI COKPALLIEHHOTO
YMHOKCHHA: KBaApaT CYMMBI U Pa3HOCTH,
Pa3sHOCTh KBa/IpaToB, KyO CyMMBbI U Pa3HOCTH,
CyMMa U pa3HOCTb KyOOB

Cucrema AByX JTMHEHHBIX YpaBHEHHH ¢ IByMs
NEePEMEHHBIMH.

KOMOWHUPOBaHHBIH

Pewatot cucremy ypaBHEHUM, IpUMEHSS
pa3IUYHBIE CIIOCOOBI

ParnmonaneHbie 1po6

u (284+1BK)

Panmonansubie BBIPpAXKCHUA

1

KOMOWHUPOBaHHBIH

HaXO,Z[HT SHAYCHUA pallUOHAJIBHBIX
BI)Ipa)KeHI/If/'I, A0MYCTUMBIC 3HAYCHUA
HepeMeHHOﬁ; ONpCACIIAIOT LICIIBIC, ,[[pOﬁHBIC u
palrOHAJIbHBIC BBIPAXKCHUSA

OcHOBHOE CBOWCTBO anredpanyeckoit Apoou

KOMOWHUPOBaHHBIH

3aKpersioT MOHATHE anredpandecKon
JipoOu; pa3BUBAIOT YMEHUE HAXOIUTh
3HaueHUs anrebpandeckux Apodei, HaXOAUTh
00J1aCTh JOMYCTUMBIX 3HAUCHHU JIJIs1 APOOEH.

OCHOBHOE CBOWCTBO alre0Opanvecko ApooH.

KOMOWHUPOBAHHBIH

3aerHHHIOT ITOHATHEC anre6panqec1<0171




CokpaieHue a1pooei.

IpoOH; pa3BUBAIOT YMEHUE HAXOJUTh
3HAYCHUS alreOpandeckux Apobdeid, HaXOAUTh
00JacTh JOMYCTUMBIX 3HAUCHUHN AJis1 APOOEH.

10

CrnoxeHue ¥ BBIYUTAaHUE JIPOOEi ¢ OAMHAKOBBIMU
3HAMEHATEeJSIMU.

KOMOWHUPOBaHHBIH

3aKperuIsioT MpaBuja CIOKEHUS U
BBIYMTAHUS alNredpandecKux apooei ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMH; 3aKPEIUIIOT
YMEHUE BBITIOJIHSATH ICHCTBUS CIIOKEHUS U
BBIYUTAHUS C aJreOpandecKuMu IpOOsIMH.

11

CrokeHHue ¥ BRIUMTaHUE APOOEH ¢ 0JMHAKOBBIMU
3HaMEHATEISIMU.

KOMOMHHPOBaHHBIN

3aKpeIUIsIoT IIPaBUIIa CIIOKCHUS U
BBIYUTAHUS AJIreOpandecKux aApooeii ¢
OJIMHAKOBBIMH 3HAMCHATEIISIMU; 3aKPEILISIOT
YMCHUCE BBIIIOJHATD HCﬁCTBHﬂ CJIOKCHUA U
BBIYUTAHUSI C AITeOpanIecKUMHU IPOOSIMH.

12

CrnoxeHne ¥ BBIYUTaHHE JPOOEi C OAMHAKOBBIMU
3HaMEHATEISIMU.

KOMOMHHPOBaHHBIN

3aKperuIsioT MpaBuiia CIOXKEHUS U
BBIUYUTAHUS AJITeOpandecKux Apooeii ¢
OJWMHAKOBBIMU 3HAMCHATCIIAMU,; 3aKPCILIAIOT
YMEHUE BBITIOJIHATH JICHCTBUS CIIOKEHUS U
BBIYUTAHUS C aJreOpandecKuMu IPOOSIMH.

BxoaHoii KOHTPOJIb

WHIBUAYaIbHBIN

JIeMOHCTpUPYIOT MaTeMAaTUYECKUE 3HAHUA U
YMEHUS IIPU PEIICHUH IPUMEPOB U 3a7a4

14

CroXeHHE U BRIYMTAHHE I[pO6CI>i C OAMHAKOBBIMH
3HaAaMCHATCJISIMHU.

KOMOWHUPOBaHHBIH

3aKpersioT MpaBuiia CI0XKEHUS U
BBIYUTAHUS alredpandeckux apooei ¢
OJINHAKOBBIMH 3HAMEHATETSIMU; 3aKPEIUISIIOT
YMCHI/IC BBITTIOJIHATH HeﬁCTBHﬂ CJIIOKCHUA U
BBIUHUTAHUS C aNreOpandyecKuMH IpOoOsMHU.

15

CrnosxeHue ¥ BeIYMTaHUE ApoOel ¢ pa3HbIMU
3HAMEHATEISIMU

KOMOMHHPOBaHHBIN

3aKperIsioT paBuiia CI0KEHUS U
BBIUMTAHUS alredpandeckux Apodeii ¢
Pa3HBIMU 3HAMEHATEISIMU; 3aKPETUISIFOT
YMEHHE BBITIONHATE ACHCTBUS CIOXKEHUS U
BBIYUTAHUS C AJITeOpandeCKuMU APOOSIMHU.

16

CrnosxeHue ¥ BeIYUTaHUE ApoOel ¢ pa3HbIMU
3HaMEHaTEeIAMU

KOMOMHHPOBaHHBIN

3aKpeIuIstoT IIpaBuia CIOKEHUS U
BBIUHTAHUS arebpandeckux Apodeii ¢
Pa3HBIMU 3HAMEHATEISIMU; 3aKPETUISIFOT
YMEHUE BBITIOJIHATH IEUCTBUS CIOXKEHUS U
BBIYUTAHUS C AITeOpandeCKUMU APOOSIMHU.

17

Pemienne IpHUMEPOB HA CIIOKCHUC U BIYUTAHHNC

KOMOWHUPOBAHHBIH

3aerHJ'ISIIOT IIpaBHJia CJIOKCHUA U




anredpandecKkux ApoOei.

BBIYUTAHUS aNredpandecKux apooei ¢
pa3sHBIMU 3HAMEHATEISIMH; 3aKPETUISIOT
YMEHUE BBITIOJIHATH ICHCTBUS CIIOKEHUS U
BBIYUTAHUS C aJreOpandecKuMu IpOOsIMH.

18

Penienye mpruMepoB Ha CI0KEHHUE U BHIYUTAHHE
anreOpanyecKux Apooei.

KOMOMHHPOBaHHBIN

3aKpeIUIsIOT IPaBUIIA CIIOKEHUS U
BBIUYUTAHUS AJIreOpandecKux aApooeii ¢
Pa3HBIMH 3HAMEHATEIISIMU; 3aKPEIUISIOT
YMCHUC BBIIIOJIHATD I[ef/’ICTBI/ISI CJIOKCHUA U
BBIYUTAHUSI C AITeOpandecKUMHU IPOOSIMH.

19

KoutpoabHnas padora no reme: "PaniuonajibHble
Apo0u U ux cBoicrea'

WHJIUBUYIbHBIN

IIpuMEHAIOT HA IPAKTUKE TEOPETHUUECKUI
matepuai 1no reMe «PanuoHanbHble ApoOu U
UX CBOMCTBa»

20

YMHOXEHHEe ApoOei.

KOMOMHHPOBaHHBIN

OcBauBalOT AITOPUTM YMHOXKEHUS TpoOeii,
yIpoIlas BhIPAKEHUSI.

21

YMHOXeEHUEe ApoOeii.

KOMOMHHPOBaHHBIN

3aKperIsSoT AITOPUTM YMHOKEHUS JPOOeid,
yIpoIas BEIPAKEHUSI.

22

Bo3Benenue aqpodu B CTENEHb.

KOMOMHHPOBaHHBIN

[ToBTOpSIIOT CBOMCTBA CTEIICHU U 3HAKOMSITCS
C TIpaBHJIaMH BO3BEJICHUS B CTCTICHD
anredpandecKoit 1podu

23

Bo3sBenenue qpobu B cTENEHb.

KOMOMHHPOBaHHBIN

IToBTOPSIFOT CBOMCTBA CTENEHU U 3aKPEIUISIIOT
YMEHME IPUMEHEHNE [TPaBUII BO3BEJICHUS B
CTeNeHb ajaredpanveckoil 1poou

24

Henenne npobeit.

KOMOMHHPOBaHHBIN

Nzyuaror npaBuna aeneHus anreOpanyecKux
npoOeil; pa3BUBAIOT yMEHUS BBIOJIHSTD
JIeNCTBUS C anredpanyecKuMu ApoOsMu;
paccMaTpuBarOT 3aJaHUs Pa3InYHOIO YPOBHS
CJI0KHOCTH.

25

Jenenue npobeil.

KOMOWHUPOBaHHBIH

3aKperIsioT MpaBuiia JeJICHHs
areOpanvecKux apooeii; pa3BUBAIOT YMECHHUS
BBITIOJHSATH ICUCTBUS C alreOpandecKuMU
JIPOOSIMH; paCCMAaTPUBAIOT 33/IaHUS
Pa3IMYHOTO YPOBHS CIOKHOCTH.

26

Henenne npobeid.

KOMOMHHPOBaHHBIN

3aKperuIsaioT paBuiia JIeJeHUs
anrebpanveckux Apodeii; pa3BUBAIOT YMEHUS
BBITIOJIHATH )IeﬁCTBHSI C aJ'IFe6paI/I‘-IeCKI/IMI/I
JIPpOOSIMU; pacCMaTPUBAIOT 3aJaHUS




Pa3IMYHOTO YPOBHS CIOKHOCTH.

27

Jenenue npobei.

KOMOWHUPOBaHHBIH

3aKperuisioT paBujia JIeIeHus
anreOpanvyeckux JApo0eii; pa3BUBAIOT YMEHUS
BBITIOJIHATH HeﬁCTBHH C aJH‘e6paI/I‘-IeCKI/IMI/I
JIpOOSIMU; pPACCMATPHUBAIOT 33 IaHHSI
Pa3IMYHOTO YPOBHS CIOKHOCTH.

28

[TpeobpazoBanue pallOHAIBHBIX BBIPAXKEHHI

KOMOMHHPOBaHHBIN

3HAKOMSTCS C IOHATHSIMH yesloe, OpobHOe,
PaAyUoOHAIbHOE B8bIPAdICEHUE, PAYUOHATbHASL
0pobb, modicoecmeso. Ydarcs
PeoOpa3OBEIBAThH PAIMOHALHBIC
BBIPA)KEHUSI, UCIIOJIb3YS BCE JICUCTBHS C
JIPOOSIMH.

29

[Ipeo6pazoBanue paOHANBHBIX BHIPAKEHUH.

KOMOMHHPOBaHHBIN

[TpumeHsoT npaBuia npeodpa3oBaHUs
palMOHaIbHBIX BBIPAXKEHUI; Pa3BUBAIOT
YMEHHUE yIpoulaTh BBIPAKEHUSI, T0KA3bIBaTh
TOKJIECTBA.

30

[Ipeo6pa3oBanue paOHANBHBIX BHIPAKECHUH.

KOMOMHHPOBaHHBIN

[TpumeHsoT nmpaBuia npeoopa3oBaHUs
palMOHaIbHBIX BBIPAXKEHUI; Pa3BUBAIOT
YMEHHUE yIpoUIaTh BBIPAKEHHUS], I0KA3bIBATh
TOKJIECTBA.

31

ko
OyHkIHs y = —, € cBONCTBa U rpaduK.
X

KOMOWHUPOBaHHBIH

3HAKOMSITCS C IOHSITUSIMU 8emab cunepooJivl,
Ko3ghuyuenm oopamuotl
NPONOPYUOHATLHOCIIU, ACUMNINOMA,
cummempus eunepOovl; C BUIOM U

K
Ha3BaHUeM rpaduka GyHKIHUU y = —.
X

VYyarcs BBIYMCIATH 3HAYEHUS PYHKIINH,
3aJJaHHBIX (POPMYIIAMU; COCTABJIATH TAOIUILY
3HAYEHUI; CTPOUTH U ONUCHIBATH CBOKWCTBA
JPOOHO-PAIMOHATBHBIX ()YHKITHIA;
IPUMEHSTH JUI OCTPOSHUS IpaduKa 1
ONMCAHUs CBOMCTB ACHMITOTY

32

ko
OyHKIUS y = —, €€ CBOMCTBA U rpaduK.
X

KOMOMHHPOBaHHBIN

Pa3BuBaioT ymMeHue CTpOUTh rpapuKu
M3BECTHBIX (DYHKIIMIA; HOPMUPYIOT yMEHHUE

. k
CTpOuTh rpaduku GyHKIUM BUIay = —.
X




3aKperuIsioT 3HaHUS O CBOWCTBAaX (DYHKIIMH

k
y=—.
X

33

ko
OyHkus y = —, € CBOKCTBA U TpaduK.
X

KOMOWHUPOBaHHBIH

Pa3BuBaloT ymeHHE CTPOUTH TpauKH
M3BECTHBIX (QDYHKIUI; GOPMUPYIOT yMEHHE

. k
cTpouth rpaduku QyHKIMIA BUaa y = —.
X

3aKpeIuIsiioT 3HaHHUsI O CBOMCTBAX (PYHKIHH

k
y=—.
X

34

KonTposbnasi paéora mo teme: "Onepanum c
apoosimu. JIpoOHo-pannonaibHas GyHKuus'

VHIUBUYAJIbHBIN

IIpuMeHAIOT Ha IPAKTUKE TEOPETHUYECKUI
marepHai 1no reme «Onepanuu ¢ ApoosiMH.
JpoOHo-panmonanpHast QyHKIHS

35

HOBTOpeHI/Ie TeMbl «ParuoHansHEIC ,Z[pO6I/I))

KOMOMHHPOBaHHBIN

[TpumeHsIoT mpaBuia Npeodpa3oBaHUs
palMOHaIbHBIX BBIPAXKEHUI; Pa3BUBAIOT
YMEHHUE yIpoulaTh BbIPAKEHUSI, T0KA3bIBaTh
TOKJIECTBA.

KBanpathsie kopHU

(244+1mK)

36

PanunonanpHbIe 4ncia.

1

KOMOMHHPOBaHHBIN

3HAKOMATCS C IOHITUSIMU panrOHAIIBHBIC
qurciia, MHOXCCTBA pAallUOHAJIbHBIX U
HaTypaJbHBIX YUCEII. OCBaMBaOT CUMBOJIBI
MATEMAaTHYCCKOI'O A3bIKa U COOTHOILICHUA
MCXKAY 9TUMH CUMBOJIAMH. Vuarcs
OIMKCBIBATH MHOXXCCTBA LICJIBIX
pannoOHAIbHBIX, I[CI\/JICTBI/ITGJIBHI:IX u
HATYpPAJIbHBIX YUCCJI

37

PannonanpHbIe UKCiIa.

KOMOMHHPOBaHHBIN

3aerHJ'I$IIOT IOHATHUEC pallMOHAJIBHBIX YHCCII.

38

I/IppaHI/IOHaHLHLIe qucia.

KOMOWHUPOBaHHBIH

3HAKOMSATCS C TIOHSITHEM HppanuOHAJIbHBIX
YHUCEI

39

KBanpaThusie kopHu. ApudmeTnyecKkuil KBaJpaTHbII
KOPEHB.

KOMOMHHPOBaHHBIN

N3yvaoT moHsTHE apupMETHIECKOTO
KBaJPaTHOIO KOPHs, IOJAKOPEHHOIO YUCIIA;
3HAKOMSATCA C CUMBOJIOM MAaTEMAaTHKH JUIs

0003HaYEHMS HOBOI'O YHCIIa —+/a . YdaTcs

(bopMyIUpOBaTh ONpeEIeICHIE
apu(pMeTHYeCKOro KBagpaTHOTO KOPHS;




H3BJICKAIOT KBAJAPATHBIC KOPHU U3 IIPOCTHIX
YHUCCII.

40

YpaBHeHune X° = a.

KOMOMHHPOBaHHBIN

W3y4aroT MOHATHE U CIIOCOOBI PELICHUS
2
ypaBHEHUs X =a.

41

YpaBHeHHe X °= a.

KOMOMHHPOBaHHBIN

3aKperIsioT crnocoObl pelIeHnus ypaBHEHUS

x*=a.

42

Haxosxenne npuOImKEHHBIX 3HAYCHUH KBaIPaTHOTO
KOPHSI.

KOMOMHHPOBaHHBIN

3HAKOMSITCS ¢ HEKOTOPBIMU MPUOIMKEHHBIMU
3HAUYCHUSIMU UPPALUOHATBHBIX YUCEIT MO
KopHeM. Pa3BUBaIOT yMeHUE BBIYUCIIATH
NpUOJIMKEHHBIE 3HAYEHUSI KBaJAPAaTHOTO
KOPHSI U3 YKCEJ Ha KaJbKyJIATOpE U C
MTOMOIIIBIO TAOJIUIIBI B yUeOHUKE.

43

OyHKIMA y = Jx .o oed rpaduxk.

KOMOMHHPOBaHHBIN

3HAKOMSITCS C OCHOBHBIMH CBONCTBAMU U
rpadukoM QYHKIUH y = Jxuc paBHIAMHU
MOCTpOCHHsI TpaduKa JaHHON (DYHKIHH;
bopMUPYIOT yMEHHE CTPOUTH rpadpuku
byHKIUH BUIa y = Jx mno rpaduky
OTPEEINATh CBOMCTBA (DYHKIIMH.

44

OyHKIUA y = Jx . Eé cBoiictsa 1 rpaduxk.

KOMOMHHPOBaHHBIN

[TpuMeHSIOT OCHOBHBIE CBOWCTBA U TpauK
byHKIUU y = Jx IIPY pELICHNN 3a7ay.
3aKkperuIiioT YMEHHE CTPOUTh rpaduku
byHKIMA BUAa y = Jx mmo rpauky
OTIpEENATh CBOMCTBA (DYHKIINH.
PaccmartpuBaroT peleHue 3a1aHuin
Pa3IMYHOTO YPOBHSA CIOKHOCTH; PA3BUBAIOT
yYMEHUE CTPOMUTH rpaduku  (yHKIUN BUAA
¥ =+Xx+a + e ¥ peuiarb ypaBHEHUS
rpauuecKuM CIocoOoM.

45

KBanpaTHblii KOpeHb U3 IPOU3BEACHUS U APOOH.

KOMOMHHPOBaHHBIN

PaccmatpuBatoT cBOMCTBA KBaIpaTHBIX
KOPHEU M MOKA3bIBAIOT UX IPUMEHECHHUE;
BBIYUCIIAIOT KBAJPaTHBIE KOPHU, UCTIOJb3YsI
UX CBOMCTBA.

46

KBanpaTHbiil KOpeHb U3 IPOU3BEACHUS U JPOOHU.

KOMOMHHPOBaHHBIN

[IpuMeHAIOT CBOICTBA KBaIPAaTHBIX KOPHEN U
ITOKa3bIBAOT UX IIPUMEHEHUE; BEIYUCISIOT




KBaJIpaTHbIE KOPHU, HCIIOJIb3Yys X CBOWCTBA.

47

KBagparHslii KOpEHb U3 CTEIICHHU.

KOMOWHUPOBaHHBIH

Yyarcs BEIYUCIATH KBaApPAaTHLIC KOPHU,
HCIIOJIb3Ys UX CBOMCTBA.

48

KBagparHslli KOPEHb U3 CTEIIEHU

KOMOWHUPOBaHHBIH

IToBTOPSIOT CBOMCTBA KBAAPATHBIX KOPHEH;
paccMaTpuBalOT IPUMEPHI Ha
npeoOpa3zoBaHUE PA3IMYHON CI0XKHOCTH;
pa3BHUBAIOT YMEHUE M0JIb30BATHCS
CBOMCTBAMM KBaJPATHBIX KOPHEM.

49

KonTpoasnasi padora no teme: "[lonsitue
apugMeTYeCKOro KBapaTHOro KOPHs M €ro
cBolicTBa'.

NunuBuyanbHbIN

[IpuMeHSIOT Ha NPAKTUKE TEOPETUUECKUI
Marepuai 1o teme «Ilonstue
apu(pMeTHyecKoro KBaJpaTHOTrO KOPHS U €ro
CBOWCTBa»

50

Brinecenne MHOXKUTEIIS 3a 3HAK KOPHA.

KOMOMHHPOBaHHBIN

OcBauBarOT OInepanuio BEBIHECEHUS
MHOHUTEJS U3-T10]1 3HaKa KOPHS,
npeoOpa3oBaHre MOT0OHBIX YJICHOB;
paccMaTpuBalOT MPUMEPHI Ha
peoOpa3oBaHue PA3IUYHON CIOXKHOCTH;
pa3BUBAIOT YMEHUE MOJIb30BATHCS
CBOMCTBaMM KBaJPATHBIX KOPHEH.

o1

BriHecenne MHOXKHTEIIA 3a 3HAK KOpH:.

KOMOMHHPOBaHHBIN

3aKperuIsioT MpaBuiia BBIHECSHUS
MHOJKUTEJSI U3-TI0J] 3HaKa KOPHS,
npeoOpa3oBaHKe MOJOOHBIX YJICHOB;
paccMaTpuBaIOT IPUMEPHI Ha
npeoOpa3oBaHUE Pa3IMYHON CIOKHOCTH.

52

BHecenne MHOXKUTENA IO 3HAK KOpH:I.

KOMOWHUPOBaHHBIH

3aKpernsioT MpaBuiia BEIHECEHUS
MHOJKUTENS U3-TI0J] 3HaKa KOPHS,
npeoOpa3oBaHue MO0OHBIX YJICHOB,;
paccMaTpuBalOT MpPUMEPHI Ha
npeoOpa3oBaHUE pa3IMYHON CIOKHOCTH.

53

55

BHecenne MHOXKUTENA IO 3HAK KOpH:I.

KOMOWHUPOBaHHBIH

OcBauBalT aJITOPUTM BHECEHUS MHOXKHUTEIS
0JT 3HAK KOPHSI, Mpeodpa3oBaHue TOA00HBIX
YJIEHOB; PACCMATPUBAIOT MPHUMEPHI Ha
npeoOpa3oBaHue Pa3IMYHON CIOKHOCTH.

ITpoMe:KyTOYHBII KOHTPOJIb

WHIUBUAYAIbHBIN

JIeMOHCTpUPYIOT MaTEMAaTUYECKUE 3HAHUS U
YMEHUS MTPU PEIICHUH IPUMEPOB U 3a7a4

Hp606p330BaHI/IC BBIpa)KeHHfI, COJCPKAIINX KBA/IPATHBIC

KOMOWHUPOBAHHBIH

OcBauBaroT IIPUHIHAIL HpeDGpaBOBaHI/I}I




KOPHH.

KOpHEeH 13 Mpou3BeACHUs, APOOU U CTETICHH,
0CBOOOXKJICHHE OT UPPAIMOHATIBHOCTH B
3HaMEHaTeNe, pacCMaTpUBAIOT MPUMEPHI HA
npeoOpa3oBaHuE Pa3IMYHON CIOKHOCTH.

56

[TpeoOpazoBanue BbIpaXKEHH, COIEPKALINX KBaIpaTHbIE 1

KOPHH.

KOMOMHHPOBaHHBIN

3aKkpersiioT mpeodpa3oBaHre KOpHEN U3
MIPOU3BEICHUS, TPOOHU U CTETICHH,
0CBOOOKJIEHHE OT UPPALIMOHATBHOCTH B
3HaMeHaTeNe, paccMaTPHUBAIOT MPUMEPHI HA
peoOpa3oBaHre PA3INYHON CIOXKHOCTH.

S7

[IpeobOpa3zoBanue BbIpaKEHUM, COACPHKAIINX KBAPATHBIC 1

KOPHH.

KOMOWHUPOBaHHBIH

3akperuIsiioT Ipeodpa3zoBaHre KOPHEN H3
MIPOU3BECHUS, IPOOH U CTEIICHH,
0CBOOOXK/ICHHE OT UPPAIIMOHAILHOCTH B
3HaMeHaTele, PacCMaTPUBAIOT NPUMEPHI Ha
npeoOpa3oBaHUe PA3ITMYHON CI0XKHOCTH.

58

[Ipeo6pa3oBanue BbIpaXeHUH, COAEepPKAIIUX KBAAPATHBIC 1

KOPHHU.

KOMOMHHPOBaHHBIN

3aKkpersioT mpeodpa3oBaHre KOpHEH U3
MIPOU3BEICHUS, TPOOHU U CTETICHH,
OCBOOOKJIEHUE OT UPPAILMOHATBHOCTH B
3HaMEHaTeNe, pacCMaTPHUBAIOT MPUMEPHI HA
peoOpa3oBaHre PA3INYHON CIOXKHOCTH.

59

[TpeobpazoBanue BeIpaKEHUM, COACPKAIINX KBATPATHBIC 1

KOpHHU.

KOMOMHHPOBaHHBIN

3akperisioT mpeoOpa3oBaHne KOpHEH 13
MIPOM3BENICHUs, IPOOHU U CTETIEHH,
OCBOOOKICHUE OT UPPAIIMOHATBHOCTH B
3HaMEHaTeNe, pacCMaTPUBAIOT MPUMEPHI Ha
npeoOpa3oBaHue pa3IMIHON CIIOKHOCTH.

60

KonTposbHasi pabora no teme «CBolcTBA
KBA/IPaTHBIX KOPHei»

WHIMBHUIYaTbHBIHA

IIpuMeHAIOT HA IPAKTUKE TEOPETUYECKUI
MaTepuai rno teme «CBONCTBA KBaJpaTHBIX
KOpHEN»

KBagparssle ypaBH

eHus (28u4)

61

[ToHATHE KBagPATHOTO YpaBHEHUS

1

KOMOMHHPOBaHHBIN

3HaKOM$ITC$[ C ITOHATHUAMHA KBa)lpaTHOG
ypaBHEHHUE, IPUBEICHHOE KBaIpaTHOE
ypaBHEHHE, HETPUBEICHHOE KBaIpaTHOE
YpaBHEHUE; OCBOUTH MIPABHUIIO PEIICHUS
KBaJ[paTHOI'O YPaBHEHUs. YUaTcsl pelarh
MPOCTEHIINe KBaIpaTHbIE YPaBHEHHS
Ccoco0OM BBIHECEHHS OOIIEr0 MHOKUTEIS 3a
CKOOKH




62

Henonueie kBagpaTHbIEe ypaBHEHUS.

KOMOWHHUPOBAHHBIN

3HAKOMSATCS C MOHATHUSIMU MOJHOE U
HEIIOJIHOE KBAJPATHOE YPaBHEHUE; CO
crocobaMu pelieHus: HEMOJMHBIX KBaIPATHBIX
ypaBHEHUU. Y4arcs NpOBOJIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS O KOPHSIX
YpPaBHEHUS C OIOPOM Ha ONPEIEIICHUE KOPHS,
(byHKIIMOHATIbHBIE CBOMCTBA BHIPAYKEHUM;
pelaroT KBaJApaTHbIE YPABHEHNS,
pPAacro3HAIOT KBA/IPATHBIE YPABHEHUS.

63

Henomnnelie kBagpaTHbIe ypaBHEHUS.

KOMOWHUPOBaHHBIH

PaccmarpuBaroT peleHre HEelmoaHbIX
KBaJPaTHBIX YPAaBHEHUH PA3IMYHOTO YPOBHS
CJIOHOCTH; Pa3BUBAIOT YMEHUE PELIaTh
KBaJpaTHbIC YpaBHEHMSL.

64

Brinenenue kBagpara ABy4JICHa.

KOMOMHHPOBaHHBIN

OcBauBaroT crocod pelieHns KBajipaTHOIo
yYpaBHEHHMsI BbI/IEJICHUEM KBajipaTa JABy4IeHa.
Vuyarcs pemiars KBaJlpaTHbIE YPaBHEHUS C
MOMOILBIO JAHHOTO C1I0c00a; paclO3HAIOT
KBaJPATHBIN TPEXUICH.

65

DopMmyIbl KOpHEH KBaJAPATHOTO YPaBHEHHUS.

KOMOMHHPOBaHHBIN

3HAaKOMSATCS CO CIOCOOOM pEIeHHsI TOJIHBIX
KBaJIpaTHBIX YPaBHEHUH C UCIIOJIb30BAaHUEM
(bopMyIbl KOpHEH KBapaTHOTO YPaBHEHHUS;
MOHATHEM AMCKPUMMHAHTA KBAaJIPATHOTO
ypaBHEHHS ;(pOPMUPYIOT YMEHHE pelIaTh
KBaJIpaTHbIE YPABHEHMS.

66

dopMyIibl KOpHEN KBaJpaTHOTO YpaBHEHUSI.

KOMOWHUPOBaHHBIH

3aKperuIsiioT HaBbIK IPUMEHEHUS! (OPMYIIBI.
[TOBTOPSIIOT QITOPUTM PELIEHHUS TTOJTHBIX
KBaJIpaTHBIX YPaBHEHUM, IOHATUE CMBICI
JUCKPUMHUHAHTA; Pa3BUBAIOT YMEHUE PEllaTh
KBaJIpaTHbIE YPABHEHHSI.

67

DopMyIbl KOPHEH KBaJPAaTHOTO YPAaBHEHUS.

KOMOMHHPOBaHHBIN

3aKperIsioT HaBBbIK IPUMEHEHUS POPMYJIBL.
I1oBTOPSIOT aNrOPUTM pELIEHUs ITOTHBIX
KBaJPATHBIX YPaBHEHUM, ITOHSATHE CMBICII
JUCKpPUMHMHAHTA; Pa3BUBAIOT YMEHUE pelIaTh
KBaJIpaTHBIC YPaBHEHMSI.

68

Pemenune 3ama4d ¢ moMoIIb10 KBaApPAaTHBIX ypaBHeHHfI.

KOMOWHUPOBaHHBIH

OcBauBaroT MaTEMaTUUICCKYI0 MOJIC/Ib
pEIICHUSA 3a/1a4 Ha COCTABJICHUC KBAJIPATHOI'O




ypaBHEHHUA. YUarcs pemaTh TEKCTOBBIE
3a/1a4u Ha HAXOXKJEHUE KOPHEH KBaJIpaTHOTO
YpaBHEHHSI.

69

Pemienue 3a1au ¢ OMOIIBIO KBAaJIPATHBIX YPABHEHUIA.

KOMOWHUPOBaHHBIHI

VYuatcs pematb TEKCTOBBIC 3a/1a4d Ha
HAXO0XJICHHE KOpHEW KBaJIpaTHOTO ypaBHEHUS

70

Pemienue 3a1au ¢ OMOIIBIO KBAJIPATHBIX YPABHEHUI.

KOMOWHUPOBaHHBIH

VYuatcs pematb TEKCTOBBIC 3a/1a4d Ha
HAXO0XJICHUE KOpHEW KBaJIpaTHOTO ypaBHEHUS

71

Pemienue 3a1au ¢ moMOIIbIO KBaIpAaTHBIX YpaBHEHUH.

KOMOWHUPOBaHHBIH

VYuatcs pematb TEKCTOBBIC 3a/1a4d Ha
HAXO0XJICHHE KOpHEW KBaJIpaTHOTO ypaBHEHUS

72

Teopema Buera.

KOMOWHUPOBAHHBIH

[ToBTOPSIOT (HOPMYITBI LTSI PEILICHHS
KBaJIpaTHBIX YPaBHEHMI; JOKa3bIBAIOT
Teopemy Buera, mokassiBaror ee
IIPUMEHEHHUE; PACCMATPUBAIOT Pa3JInYHbIC
3a/1aHMs] HA IPUMEHEHHE TeopeMbl Buera;
c(OpPMHUPOBBIBAIOT YMEHHE UCIOIb30BATh 3TY
TEOpEMY.

73

Teopema Buera.

KOMOMHHPOBaHHBIN

[ToBTopsitoT TeopeMy Buera; 0OBsACHSIIOT
MpaBHJIa PA3JIOKCHUSI MHOTOWICHOB Ha
MHOXHTEJIH; Pa3BUBAIOT YMCHHUE PEIIaTh
KBa}IpaTHI)Ie ypaBHCHI/Ifl paSHHqHBIMH
croco0aMH.

74

Teopema Buera.

KOMOMHHPOBaHHBIN

PaccmaTpuBarOT pa3iMdHbIC 3a/1aHUS HA
pUMEHeHUe Teopembl Buera;
c(hOpMUPOBBIBAIOT YMEHHUE MCIIOJIb30BaTh ITY
TeopeMy, TpPaBHIIA PA3II0KECHUS
MHOT'OYJICHOB HAa MHOXXUTCIIN,; Pa3BUBAIOT
YMEHHE pellaTh KBaJpaTHHIE YPaBHEHUS
Pa3IMYHBIMU CIIOCOOAMHU.

75

Teopema Buera.

KOMOMHHPOBaHHBIN

PaccmaTpuBarOT pa3iudHbIC 3a/IaHUS HA
MpUMEHEHHe TeopemMbl Buera;
c(hOpMUPOBBIBAIOT YMEHHUE MCTIOJIb30BaTh ITY
TEeopeMy, TPaBHIIA PA3II0KECHUS
MHOT'OYJICHOB Ha MHOXXUTCJIN; Pa3BUBAIOT
YMEHHE peliaTh KBaJpaTHHIE YpaBHEHUS
Pa3IMYHBIMHU CIIOCOOAMHU.

76

KonTpoJsbHasi pabora no teme: «KBaaparnsie

VHBUAYaIbHBIN

ITpyMEHSIIOT Ha TPaKTUKE TEOPETUUECKUI




YPABHEHHSD)

MaTepuai no teme «KBaapaTHble ypaBHEHHS

77

PanmonansHbie ypaBHEHHS KaK MaTeMaTHYECKUE MOJIENN
peaslbHbIX CUTYyallUH.

KOMOWHUPOBaHHBIH

3HAKOMSITCS ¢ IOHSITHSIMH 11€J10€, IpoOHOE,
paIrMoHAIBHOE BBIPAKEHUE, TOKIECTBO.

78

Pemenne npoOHBIX pallMOHAIBHBIX YPaBHEHHIHA.

KOMOWHUPOBaHHBIH

3HAKOMSITCS C IOHSATHEM APOOHOE YpaBHEHHE,
C METOJIOM pelIeHHs APOOHO-PAIMOHATIBHOTO
ypaBHEHUS — N30aBJICHHUE OT 3HAMCHATEJISI
anredpandeckoit 1podu. Yyarcs pemarb
JPOOHO-PAIMOHANBHEBIE YPABHEHHSI METOI0M
n30aBJICHUS OT 3HAMEHATEJISI; ICJIAI0T
KaueCTBEHHYIO MMPOBEPKY KOPHEH.

79

Pemenne npoOHBIX palliOHAIbHBIX YPABHEHHIA.

KOMOMHHPOBaHHBIN

3HAaKOMSATCS € aITOPUTMOM PELICHUs
JpOOHOT0 paliOHAIbHOIO YPAaBHEHUSI.

80

Pemenne npoOHBIX palliOHAIBHBIX YPABHEHHIA.

KOMOMHHPOBaHHBIN

3aKpeIUIsAoT yMEHUE B PELICHUU YPABHEHUM
Pa3IMYHON CII0KHOCTH; BbIpabOTaTh yMEHUE
pelaTh paloHaIbHbIE YPABHEHUS

81

Pemenune npoOHBIX palMOHAIbHBIX YPABHEHUMH.

KOMOMHHPOBaHHBIN

3aKperIsioT yMEHNE B PELLICHUU YpaBHEHUM
Pa3IMYHOM CIOKHOCTH; BbIpabOTAaTh yMEHUE
penarh palOHaJIbHbIE YPaBHEHUS

82

Penienue 3a1a4 ¢ HOMOILIBIO APOOHBIX PALlMOHATIBHBIX
YpaBHEHUM.

KOMOMHHPOBaHHBIN

OcBauBaroT MPaBUIIO COCTABJICHUS
MaTeMaTUUECKOU MOJACIN TEKCTOBBIX 3a/1a4,
CBOJIAIIUXCS K pallHOHATILHBIM YPAaBHEHUSIM.
Pemrator TeKCTOBBIE 33/1a4M C COCTABICHUEM
MaTeMaTHYECKON MOJIENN; TPaBUILHO
0hOpMIIATH peleHUs

83

Pemenue 3a1a4 ¢ momMoIpi0 JpOOHBIX palliOHATBHBIX
YpaBHEHUM.

KOMOMHHPOBaHHBIN

OcBauBatoT npasuia 0ohOpMIIEHUS PELICHUS
3a/1a4 C IIOMOIIBIO pallMOHAIbHBIX
YpaBHEHUM.

84

Penienue 3a1a4 ¢ HTOMOIIBIO APOOHBIX PALlMOHATIBHBIX
YpaBHEHUM.

KOMOWHUPOBaHHBIH

PemaroT TekcTOBBIE 332U aNredpandecKum
CIoco0oM; TIEPEXOISAT OT CIOBECHOM
(GOpPMYIMPOBKH YCIOBHS 3a/1a4H K
anredpandecKor MOJIEIN TyTeM COCTaBICHHUS
YpaBHEHHSI.

85

Pemenue 3a1a4 ¢ momMoIpi0 IpOOHBIX pallMOHATIBHBIX
YpaBHEHUM.

KOMOMHHPOBaHHBIN

PemaroT TekcTOBBIE 331aUn ANredpandecKkum
CII0coO0M

86

Pemenue 3a1a4 ¢ momMoIpi0 IpOOHBIX pallMOHATIBHBIX
YpaBHEHUM.

KOMOMHHPOBaHHBIN

PemaroT TekcTOBbIE 33/1a4u anreOpanvyeckum
CII0coO0M




87

[TpuMmeHeHre yMEHUN U HaBBIKOB MPHU PELICHUH JPOOHBIX 1

palrOHAIbHBIX YPABHEHUM.

KOMOWHHUPOBAHHBIN

Perraror TeKCTOBBIE 3a7a4H aareOpandecKum
CcrocoooM

88

KonTpoasHasi padora no teme «IpooHo-
pauMoOHAJIbLHbIE YPABHEHUD)

WHIUBUTyaJIbHBIN

[IpuMeHSIOT Ha MPAaKTHUKE MaTepHal 10 TEME
«IpoOHO-palMOHAIbHEIC YPABHCHHS.
TekcToBbIe 3a1a4m

Hepasenctsa (22 u)

89

Yucnoseie HEPaBCHCTBA.

1

KOMOMHHPOBaHHBIN

CpaBHHMBAIOT HEPABEHCTBA IPH MIOMOIIH UX
pa3HOCTH.

90

YucnoBeie HEPaBCHCTBA.

KOMOMHHPOBaHHBIN

CpaBHHMBAIOT HEPABEHCTBA IPU MIOMOIIH UX
pa3HOCTH.

91

CBolicTBa YMCIIOBBIX HEPABEHCTB.

KOMOMHHPOBaHHBIN

CpaBHI/IBaIOT YHUCJia U BbIPAXKCHUA,
MOJIB3YACH CBOMCTBaMH HCPAaBCHCTB

92

CBolicTBa 4MCIOBBIX HEPABEHCTB.

KOMOMHHPOBaHHBIN

CpaBHI/IBaIOT Yuciia 1 BBIPpAXXCHUA,
MOJIB3YACh CBOMCTBaMM HCPAaBCHCTB

93

CnoxxeHnue u YMHOXCHUC YUCIIOBBIX HCPABCHCTB.

KOMOMHHPOBaHHBIN

Hcnonp3yroT anropuTM yMHOKEHUS
HEPaBEHCTBA HA MOJOKUTEIBHOE U
OTPULIATEIIEHOE YKCIIO. PemaroT 4nciioBbie
HEPaBEHCTBA U MOKA3bIBaTh UX CXEMAaTUYECKU
HAa YUCIIOBOM MPSAMOI.

94

CrnoxeHne u YMHOXCHUC YUCIIOBBIX HCPABCHCTB.

KOMOWHUPOBaHHBIHI

Mcnonb3yroT anropuTM yMHOKEHUS
HEPaBEHCTBA HA MOJIOKUTEIBHOE U
OTPHULATEIIBHOE YMCIIO. PemaroT 4nciioBbie
HEpPAaBEHCTBA M MOKA3bIBATh UX CXEMATHYECKH
Ha YUCIIOBOU MPSMOM.

95

CnoxxeHnue u YMHOXCHUC YUCIIOBBIX HCPABCHCTB.

KOMOMHHPOBaHHBIN

PemaroT yucioBbie HEpaBeHCTBA U
MTOKA3bIBAIOT UX CXEMATHUYECKU Ha YMCIIOBON
IPSIMOM.

96

IIor PEIIHOCTD U TOYHOCTDH HpI/I6J'II/DKeHI/I$I.

KOMOWHUPOBaHHBIH

[ToBTOPSAIOT MOHATHUS NPUOIMKEHUS C
M30BITKOM U HEJIOCTATKOM, POPMUPYIOT
HaBBIK MTPe0OPa30BaHUs BBIDAKECHUH /IS
OILICHKH MOTPENIHOCTH U TOYHOCTH
PUOIINKEHHUS.

97

KonTtpoubHas padora no teme: «Huc/ioBbie
HEPaBeHCTBA U UX CBOMCTBAa»

WHIUBUYTbHBII

IIpuMeHAIOT Ha IPAKTUKE TEOPETHYECKUI
Marepua 1o reme «4uciaoBble HeEpaBEHCTBA
1 UX CBOMCTBa»

98

[lepeceuenue u 00bETMHEHNE MHOKECTB.

KOMOWHUPOBAHHBIH

3HAKOMSATCS C IOHITUSIMU IHOAMHOXKECTBO,




nepeceyeHne U 00beJUHEHNE MHOXKECTB, C
IIPUHLIMIIOM KpYroB Diinepa. Yuarcs
HaXO/UTh OObEAMHEHUE U IIepeceUeHHe
MHOXKCCTB, IPUBOAUTH MMIPUMCEPBI HECCJIOKHBIX

KJIaCCU(PUKAIIHIA.

99 [lepeceuenue u 00bETUHEHNE MHOXKECTB. 1 KOMOWHUPOBAHHBIN | 3aKpeIUIAIOT yMEHHEe HaXOJIUTh MepeceueHue
1 00beIMHEHUE YHCIOBBIX TPOMEKYTKOB.

100 | YucioBbie MPOMEKYTKH. 1 KOMOMHUPOBAHHBIA | 3HAKOMSTCS C TIOHSITUSMH YHCIIOBAs psMast,

YHCIIOBOM MPOMEXKYTOK. YUaTcs ONpeaesiTh
BU/I IPOMEXKYTKA.

101 | YnucnoBbie MPOMEKYTKH. 1 KOMOWHUPOBAHHBIN | 3HAKOMSTCS C TpaBHJIaMU 0003HAYEHUS,
Ha3BaHUSAMM U U300paKEHUSIMHU Ha
KOOPJAMHATHOMU ITPSIMOM YHCIIOBBIX
ITPOMEXKYTKOB.

102 | Pemienne HepaBEHCTB C OJJHOM MEPEMEHHOM. 1 KOMOWHUPOBaHHBIN | OOBSACHSIOT MpaBHUJIa PEIICHUS U
o(opMIIeHHs JIMHEHHBIX HEPABEHCTB; UX
CBOIiCcTBa, (hOpMUPOBATH YMEHHE pPEIIATh
JMHEHHbIE HEPaBEHCTBRA.

103 PemreHne HepaBEHCTB € OJHOM IEPEMEHHOM. 1 KOMOMHHMPOBaHHBIA | POPMUPYIOT yYMEHUE peniaTh JUHEHHbIE
HEPABEHCTBA, UCIOJIb3Ysl UX CBOMCTBA.

104 PemreHne HepaBEeHCTB € OJHOM EPEMEHHOM. 1 KOMOMHHMPOBaHHBIA | 3aKpEIISIOT YMEHUE pelaTh JUHEHHbIe
HEPAaBEHCTBA, UCIIOJIb3Ys UX CBOWCTBA.

105 Pelienne cucreM HEpaBEHCTB C OAHOW IIEPEMEHHOM. 1 KOMOMHUpPOBaHHbIN | POPMHUPYIOT YMEHHE pelaTh CUCTEMBI
JIMHEWHBIX HEPABEHCTB.

106 Pelienne cucreM HEpaBEHCTB C OAHOW IIEPEMEHHOM. 1 KOMOWHUPOBAHHBIN | 3aKpeIIsiioT yMEHHE pelaTh CUCTEMBI
JIMHEWHBIX HEPABEHCTB.

107 Pelienne cucreM HEpaBEHCTB C OAHOW IIEPEMEHHOM. 1 KoMOuHUpoBaHHbIN | [IoBTOpsAIOT MOHSATHE HEpaBEHCTBA, €TO

CBOICTBA; pa3BUBAIOT YMEHHE PEIIaTh
pas3inuHble HepaBeHCTBA. POPMUPYIOT
YMEHHE peliaTh JBOMHbBIC JTUHEUHBIC
HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
HEPaBEHCTB.

108 Pewienne cucreM HEpaBEHCTB C OAHOW IIEPEMEHHOM. 1 KOMOWHUPOBaHHbBIN | Y4YaTcsi MpUMEHSATh Ha NPAKTUKE
TEOPETHYECKUI MaTEpHall 110 TEME
«HepaBeHcTBa ¢ 0OTHON IEPEMEHHON U UX




CHCTEMBI»

109 KonTposbnas padora no teme: «HepaBencrna ¢ 1 VHIMBUYaJIbHBIN IIpuMEHSAIOT Ha NPAKTHKE TEOPETUYECKUU
O/THOM MepeMeHHO| M UX CUCTEMbD) Marepuain 1o teme «HepaBeHcTBa ¢ 01HOU
IIEPEMEHHOMN U UX CUCTEMbD)
110 Penienne HepaBEHCTB ¢ OAHON NEPEMEHHOM U UX 1 KOMOWHUpOBaHHBIN | [[pUMEHSIOT Ha MPaKTHKE TEOPETUUECKUM
CHCTEMBI. Marepuai 1o reme «HepaBeHcTBa ¢ 0aHOM
IIEPEMEHHOMN U X CHCTEMBI»
CreneHs ¢ 1eqbIM [T0Ka3aTeneM. DJIeMeHThl CTaTUCTUKU (13 yacoB+1uk)
111 | Ompenenenue CTENEHHU C LEIbIM OTPULATEIbHBIM 1 KoMOuHupoBaHHbIM | [loBTOpsIOT MpaBuiia pelieHns 3a1aHnui Ha
[IOKAa3aTeJIEM. HAXO0XJ/IEHUE CTEIEHU C LIEJIbIM
OTPULATENIBHBIM [10KA3aTeIeM, YCIOBUE
CYIIECTBOBAHUS 3TOW CTENIEHU
112 | Ompenenenue CTENEHHU C LEIbIM OTPULIATEIbHBIM 1 KoMOuHUpoBaHHbIM | [loBTOpsIOT NMpaBuIia peleHns 3a1aHni Ha
[IOKA3aTeJIEM. HAXO0XJ/ICHUE CTEIEHU C LIEJIbIM
OTPHULATENIBHBIM [10KA3aTeIeM, YCIOBUE
CYIIECTBOBAHUS 3TOW CTENIEHU
113 | Ompenenenue CTENEHU C LEIBIM OTPUIIATEIBHBIM 1 KOMOMHMpOBaHHBIA | [ToBTOPSIOT paBuiia penieHus 3a1aHuii Ha
IIOKA3aTeJIEM. HAXO0XJEHNUE CTEINEHU C LIEJIbIM
OTPHULIATENIBHBIM [10KA3aTeIEM, YCIOBUE
CYIIECTBOBAHUS 3TOW CTEIEHU
114 | CgoiicTBa CTENEHHU C LEJIBIM ITOKa3aTeNEM. 1 KOMOMHMpOBaHHBIA | [IprMeHsIOT cBOWCTBA CTENIEHU IS
peoOpa30BaHus BBIPAKECHUN U BBIYUCICHUHN
HUToroBnblii KOHTPOJIb 1 WNHuBuyanbHbIA JIeMOHCTpHpYIOT MaTeMaTUYECKUE 3HAHUS U
YMEHMsI IPU PELIEHUH IPUMEPOB U 3a7a4
116 | CoiicTBa CTENEHH C IIEIIBIM ITOKA3aTeNIEM. 1 KOMOMHMpOBaHHBIA | [IprMeHsIOT cBOWCTBA CTENIEHU IS
peoOpa30BaHus BBIPAKECHUN U BBIYUCICHUIN
117 | CgoiicTBa CTENEHHU C LEJIBIM ITOKa3aTENEM. 1 KOMOMHMpOBaHHBIA | [IprMeHsIOT cBOWCTBA CTENIEHU IS
peoOpa30BaHus BBIPAKECHUN U BBIYUCICHUIN
118 | CraHmapTHBIN B YHCITA 1 KOMOMHHMPOBaHHBIA | MICroNb3yIOT 3amuch 4uces B CTaHJapTHOM
BU/JIE JIJIS1 BBIPA)KEHUS U CONIOCTABJICHUS
pa3sMepoB 0OBEKTOB, NITUTEITHLHOCTH
IIPOLIECCOB B OKPY’KAIOLIEM MHUPE, MOBTOPUTH
npeoOpa3oBaHKe BBIPAKEHUH, HCTIOIb3YS
CBOICTBA CTENEHU C LIEIBIM IIOKA3aTENIEM.
119 | CraHgapTHBIN BHI YHCITA 1 KOMOMHHMpOBaHHBIA | MIconb3yIOT 3amuch 4nces B CTaHJapTHOM

BUJC JIS1 BEIPAXKCHUS U COTTOCTABJICHUSA




pa3MepoB 00BEKTOB, JITUTEIBHOCTH
IIPOLIECCOB B OKPY’KAIOLIEM MUPE, MTOBTOPUTH
peoOpa3oBaHre BBIPAKEHHM, HCIIONB3YS
CBOICTBA CTENEHU C LIEJIbIM IIOKA3aTEJIEM.

120

KonTpoabHas padora no teme: «CTeneHb ¢ neJabIM
NnoKa3areJieM H ee CBOMCTBAa»

NunuBuyanbHbIN

[TpuMeHsIIOT Ha TPaKTUKE TEOPETUYECKUN
Marepuai 1o teme «CTerneHb ¢ LeIbIM
MIOKAa3aTeJIeM U €€ CBOMCTBa»

121

COop u TPYyNIUPOBKA CTATUCTUICCKUX JAHHBIX.

KOMOWHUPOBAHHBIH

[Tpon3BoAAT BBIOOPOYHBIE UCCIICAOBAHUS
qrces; AeNaloT BEIOOPKY B
NPEJCTaBUTENIbHOM (hOpME; OCYIIECTBISIIOT
CIIy4aifHyI0 BEIOOPKY YMCIIOBOTO psifa
JTAHHBIX.

122

C60p U I'pYHIIMPOBKA CTATUCTUUCCKUX JAHHBIX.

KOMOMHHPOBAaHHBIN

[Tpou3BoasAT BEIOOPOUHBIE HCCIETOBAHUS
YHCEJT; IeTIAl0T BHIOOPKY B
MPEJICTAaBUTENIBHON (POpPME; OCYIIECTBISIOT
CITy9aifHyIO BEIOOPKY YHCIIOBOTO psija
JTAHHBIX.

123

Harnsmaoe mpeicraBieHie CTaTUCTHIECKON
uHpopmanuu.

KOMOMHHPOBaHHBIN

3HAKOMSITCS CO CIIOCOOOM crienu(puIecKoro
n300pakeHNs] UHTEPBAIbHOTO psAa:
riUcTorpaMma 4acToT. Yuarcs o0pabaTbiBaTh
MH(POPMALIHIO C TTOMOIIbI0 UHTEPBAIBHOTO
psaa v TabauIbl pacpeesieHus 4acToT;
CTPOSIT UHTEPBAIBHBIN PSAJ] CXEMAaTUYHO,
WCTIOJB3Ys TUCTOTPaMMy MOTyYeHHBIX
JTAaHHBIX.

124

HarnsgHoe mpencraBieHne CTaTHCTHIECKOM
UHpOpMaLIUH.

KOMOMHHPOBaHHBIN

3HAKOMSATCS CO CIOCOOOM CHEIU(DUIECKOTOo
n300pakeHNs] UHTEPBAIBHOTO psaa:
riUcTorpaMma 4acToT. Yuarcs o0pabaTbiBaTh
MH(POPMALIHIO C TTOMOIIbI0 UHTEPBAIBHOTO
psaa v TabauIbl pacpeesieHus 4acToT;
CTPOSIT UHTEPBAIBHBIN PAJl CXEMAaTUYHO,
UCTIONB3Ys TUCTOTPaMMy MOJTyYeHHBIX
JTAaHHBIX.

I1

oBTopenue (124)

125

[IpeobpazoBanue pallMOHATBHBIX BHIPAKCHHI.

1

KOMOMHHPOBaHHBIN

PemaroT 3aganusi Ha mpeoOpa3oBaHUE U
VIPOIIEHNE PallMOHAIBHBIX BbIPAXKEHHH,




JIOKa3bIBAIOT TOXK/IECTBA PA3JIINYHOTO YPOBHS
CJIO’KHOCTH.

126 | IIpeoGpa3oBaHue parmOHAIBHBIX BBIPAKCHUM. 1 KOMOWHHUpOBaHHBIN | Pemaror 3aganus Ha nmpeoOpa3oBaHue U
YIIPOIICHUE PAIMOHAIBHBIX BBIPAKCHHIA,
JIOKa3bIBAIOT TOXKJIECTBA PA3JINYHOIO YPOBHS
CJIO’KHOCTH.

127 | BolHeceHne U BHECEHHE MHOXHTEIS 110/ 3HAaK KOPHSI. 1 KOMOUHUpoBaHHbIN | [IoBTOpsAIOT paBuia BHECEHUS U BBIHECEHMSI
MHOXHTEJIS 1101 3HAK KOPHS,
npeoOpa3oBaHue MOJOOHBIX YJICHOB.

128 | Pemenue ypaBHEHUH. 1 KoMOuHUpoBaHHbIN | [ToBTOPSIOT perenne parroHaIbHBIX
YPAaBHEHUN PA3IMYHON CIOXKHOCTH.

129 | Pemenue ypaBHEHUH. 1 KOMOMHMpOBaHHBIA | [TOBTOPSIOT penieHue paroHaIbHbIX
YPAaBHEHUN PA3IMYHON CIOXKHOCTH.

130 | Pemienne HepaBEHCTB ¢ OJHOM epeMeHHON. Pemenne 1 KOMOMHHMpOBaHHBIA | PemaroT HepaBeHCTBA U UX CUCTEMBI C OJIHOMN

CHCTEM HEpPaBEHCTB C OJHOH NepeMeHHON NEPEMEHHOIN Pa3JInYHOM CI0KHOCTH.
131 | Pemenue HepaBeHCTB ¢ OJHOM NepeMeHHOU. Pemenue 1 KOMOMHUpOBaHHbIM | PemraroT HepaBeHCTBA M UX CUCTEMBI C OJTHON
CHCTEM HEPaBEHCTB C OJHOH IepeMeHHON NEPEMEHHON Pa3JInYHON CI0KHOCTH.

132 Pemenue 3amau. 1 KOMOMHHMpOBaHHBIA | CHCTeMaTU3UPYIOT U 0000IIAIOT U3yYSHHBIN
MaTepHrai

133 | Pemenue 3agau. 1 KOMOMHUpOBaHHbIN | CHCTEMAaTU3UPYIOT U 0000IIAI0T N3yUEHHBIH
MaTepHai

134 | Pemenue 3agau. 1 KOMOMHUpOBaHHbIN | CHCTEMAaTU3UPYIOT U 0000IIAI0T N3YUEHHBIH
MaTepHrai

135 | Pemenue 3agau. 1 KOMOMHUpOBaHHbIN | CHCTEMAaTU3UPYIOT U 0000IIAI0T N3YUEHHBIH
MaTepHrai

136 | Pemenue 3agau. 1 KOMOMHUpOBaHHbIM | CHCTEMAaTU3UPYIOT U 0000IIAI0T N3yUEHHBIH
MaTepHrai

8 ki1ace (reomerpus)
Ne Conep:xanue Koauuec Tun ypoka XapakTepucTHKA 1eITeJIbHOCTH YYalIUXCs
n/n TBO
4acoB
IToBTopenue (341)
1 [Tpu3HaKu paBeHCTBA TPEYTOIBHUKOB. 1 KOMOWHUpOBaHHBIH | [I[pUMEHSIOT TeOopeMbl O TPEYTOIbHHUKAX TTPH
pelIeHUH MPOCTEHUIINX 3a/1a4




[TapannenbHbIe TPSIMBIE.

KOMOWHHUPOBAHHBIN

[IpuMeHsIOT TpU3HAKH U CBOMCTBA
napajijiCJIbHBIX NPAMBIX TP PCIICHUA
MPOCTEHIINX 3a7a4

[TapamiensHble psMBIE.

KOMOWHUPOBaHHBIH

IIpuMeHSIOT IPU3HAKK U CBOMCTBA
NapAJUIEIBHBIX IPAMBIX IIPU PEIICHUN
IIPOCTEUINNX 3a]1a4

UYetsipexyroabHuku (134)

MHOroyrojapHUKH

1

KOMOWHUPOBaHHBIH

OOBACHSIOT, Kakas (pUrypa Ha3bIBaCTCS
MHOT'OYTOJIbHUKOM, Ha3bIBAIOT €0 SJIEMEHTHI;
YMET BbIBECTH (OPMYITY CYMMBI YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA M PELIAIOT
3a7a4n

ITapannenorpamm

KOMOMHHPOBaHHBIN

I/I3y11a10T OIIPpCACIICHUC ITapaJlJICJIOTpaMMa

[Ipu3naku napajuienorpamma

KOMOMHHPOBaHHBIN

N3yqaroT GopMyIupoOBKH CBOHCTB U
MPU3HAKOB MapajiiesiorpaMmma

Pemenue 3amau To Teme «HapannenorpaMM».

KOMOMHHPOBaHHBIN

[TpumeHeHue onpenesieHus
napajuiesorpamma, GopMyITUPOBKH CBONCTB U
MPU3HAKOB TapaJljIesiorpaMMa MpH PeIeHUH
3aa4

Tpaneuus.

KOMOWHUPOBaHHBIH

N3yuaror onpeneneHue Tpaneuu, BUIb
Tpanenui.

33.,[[21‘{1/1 Ha IMOCTPOCHUC

KOMOWHUPOBaHHBIH

10

[IpssmMOyTrOIBHUK

KOMOMHHPOBaHHBIN

BrIMomHAIOT 337241 HA TOCTPOCHUE
YETBIPEXYTOJIbHUKOB

11

Pom0. KBagpar

KOMOMHHPOBaHHBIN

N3yuaroT onpeneneHns 4acTHBIX BUIOB
napaujenorpaMma: mpsiMoyrojibHuKa, pomoa
U KBajJparta, GOpMYyJIUPOBKHU UX CBOMCTB U
IIPU3HAKOB. YUarcs JOKa3bIBaTh U3yYCHHBIE
TEOPEMBI U IPUMEHSTH UX IIPH PELICHUN
3a1a4

12

Pemenue 3agau no reme: «MHOTOYTOJIbHUKH

KOMOMHHPOBaHHBIN

[IpuMeHSAIOT N3y4eHHBIN MaTepual Ipu
peLICHUN 33184

13

OceBast 1 ICHTpaJbHAS CHMMETPUS

KOMOMHHPOBaHHBIN

N3ydarot onpeneneHns CAMMETPUYHBIX
TOYEK U (PUTYP OTHOCUTETHLHO MPSMON U
TOYKH. Y4YaTcsi CTPOUTh CHMMETPUYHBIE
TOYKH M PAcro3HaBaTh (pUrypsl, o0Iaaronme




OCEBOW CUMMETPHUEN U LIEHTPaTbHON
CUMMETpUEN.

14

Pemrenne 3a41a4 110 TEMCE: ((MHOFO}’FOJ'IBHI/IKI/I»

KOMOMHHPOBaHHBIN

[IpuMeHsIOT 3y4eHHBI MaTepuail npu
pelIeHUN 3a]1a4

15

KonTpoasHas pabora no reme:
«YeThIpexyroaibHUKW»

WHIMBHU YA IbHBINA

[TpumeHstoT Bce u3ydeHHbIe (hOPMYIIbI U
TEOPEMBI IIPU PELIEHUH 3a/1a4

16

Pemrenne 3aaa4 I10 TEME «I‘IGTBIpeXYFOJ'IBHI/IKI/I»

KOMOMHHPOBaHHBIN

[TpumeHsoT Bce u3yueHHbIe (HOPMYIIBI U
TEOPEMBI IIPU PELIEHUH 3a]1a4

[Tnomans (1

34)

17

[Imoma e MHOrOYroJbHHUKA.

1

KOMOWHUPOBaHHBIH

N3y4nTh OCHOBHBIE CBOKMCTBA ILJIOIIAAECH U
dbopMyIy [1sl BBIYUCIICHUS TUIOIIAIN
psAMOYroJibHuKa. HaydnThcs BBIBOAUTH
dbopMyIy 17151 BBIYUCICHUS

IJIOIIAAN IPSMOYTOJIBHHUKA U UCIIOJIb30BATh
€€ MpH pelICHUH 3a]1a4

18

IImomans mapajujiciorpaMmma

KOMOMHHPOBaHHBIN

N3yunTh OCHOBHBIE CBOWCTBA ILIOIIAJIEH U
dbopMyITy JUIsl BBIYUCIICHUS TUTOIAIN
psAMOYToJibHUKA. HayunThCsl BBIBOIUTH
dbopMyIy 17151 BBIYUCICHUS

TIJIOIIAU TTPSIMOYTOJILHUKA M UCTIOJIB30BaTh
€€ MpH pElIeHUU 3a]1a4

19

[Tnomans TpeyronbHUKa

KOMOWHUPOBaHHBIH

W3yunts popmyIbl AJisi BEIUKUCICHUS
Iomaaen

TpeyrosibHMKa, HAYYUTHCA UX JOKA3bIBATh, &
TaKxke

[To3HAaKOMUTBCS C TEOPEMOiT 00 OTHOLIEHUT
TJTIONIAZAEH TPEYTrOIbHUKOB, UMEIOILIUX 10
paBHOMY YTy, U

IIPUMEHSITh BCE U3YUYEHHbIE (POPMYJIBI IIPU
pelIeHnu 3a1a4y

20

[Imomane TpeyroibHUKa

KOMOMHHPOBaHHBIN

3aKpenuTh yMEHUE MPUMEHSTH (OPMYJIIbI
JUISl BBIYMCIIEHUS TUIOIIAJIEN TPEYroJIbHUKA,
HAyYUTHCS UX JJOKa3bIBaTh, a TAKXKE TEOPEMY
00 OTHOIIEHNH TUIONIA/IeH TPEYTOJIbHUKOB,
MMEIOLINX [0 PaBHOMY YTy, U

IPUMEHSTH Bce N3yYeHHbIE (YOPMYIIBI TPU




pEIICHNH 3a1a9

21

[Lnomane Tpaneunu 1

KOMOWHUPOBaHHBIH

N3yanth GopmMyInbl st BEIYUCICHUS
Iomanaeu

Tpaneuuu, IPUMEHSATh BCE U3yUEHHBIE
(GhOpMYJIBI IPU PEIICHHUH 3aa4

22

Pemienue 3a1a4 Ha BRIYHMCICHUE TUTOMIAACH GUTYD 1

KOMOWHUPOBaHHBIH

[TpuMeHSIOT Bce u3y4eHHbIe (POPMYIIBI IPU
pelleHnu 3aa4, B yCTHOHM opme
JIOKa3bIBAIOT TEOPEMBI U U3JIaratoT
HEOOXOUMBIN TEOPETUICCKUN MaTEepHaL.

23

Pemienue 3a1a4 Ha BBIYHMCIICHUE TUTOMIAACH GUTYD 1

KOMOWHUPOBaHHBIH

IToBTOPUTH CBOMCTBA KBaJIPpAaTHBIX KOPHEH;
pa3BUBaTh YMEHHE I10JIb30BATHCS CBOMCTBAMU
KBaJPATHBIX KOPHEM.

24

Teopema ITudaropa 1

KOMOMHHPOBaHHBIN

Wzyuuts Teopemy [ludaropa, obnacts
MPUMEHEHHUS, TU(HArOpPOBEI TPOUKH.
J10Ka3bIBAIOT TEOPEMY U MPUMEHSIIOT €€ MPU
pEIICHNH 33129

25

Teopema, oopatHas Teopeme Iludaropa. 1

KOMOMHHPOBaHHBIN

Wzyuuts Teopemy [ludaropa u o6patuyto eit
TeopeMy, 00JIaCTh MPUMEHEHUS, MU (PAropoOBEI
TPOMKH.

Jloka3pIBatOT TEOPEMBI M IPUMEHSThH UX MPU
pelieHnu 3a1a4y

26

Pemenue 3amau o reme «Teopema Iudaropar 1

KOMOMHHPOBaHHBIN

N3yuuts Teopemy [ludaropa u o6parnyto eit
TeopeMy, 00JacTh NpUMEHEHHUs, MU (AaropoBkl
TPOMKHU.

Jloka3bIBaOT TEOPEMBI M IPUMEHATh UX MPU
peleHnn 3a1a4

27

Pemenue 3amau no reme «Teopema [Tudaropar 1

KOMOMHHPOBaHHBIN

N3yuuts Teopemy [ludaropa u o6parnyto eit
TeopeMy, 00JacTh IPUMEHEHNUs, MH(AaropoBk
TPOMKHU.

JloKa3bIBAIOT TEOPEMBI M IPUMEHATH UX MPU
peleHnH 3a1a4

28

Kontpoabnas padora no teme: «Ilaomagm» 1

WHIUBUAYAIbHBIN

[TpuMeHSIOT Bce U3yueHHbIE POPMYIIBI U
TEOpPEMBI ITPU PEHICHUH 3a]1a4

29

Pemenune 3amad no teme «Iliomamgmy» 1

KOMOWHUPOBaHHBIH

[TpuMeHSIOT Bce u3yueHHbIE POPMYIIBI U
TEOPEMBI ITPU PEUICHUH 3a/1a4

[ToyoOHbIE TpeyronbHUKH (204)




30

Omnpenenenue MOJA0OHBIX  TPEYTOJIbLHUKOB.

KOMOWHHUPOBAHHBIN

OnpenensitoT mog00HbIE TPEYTOIbHHUKH,
HaXOJT HEU3BECTHHIC BEIMUYUHBI U3
MPOMOPLUOHAIIBHBIX OTHOILICHUH,
MPUMEHSIOT TEOPUIO NP PEIICHUH 3a/1a4

31

OTHONICHHUE TUIONIA/IeH MOAOOHBIX TPEYTOJIBHUKOB.

KOMOMHHPOBaHHBIN

OmnpenenstoT nog00HbIE TPEYTOJIbHUKH,
HAXOJST HEU3BECTHBIC BEIMUYUHBI U3
MIPOMOPLUOHANIBHBIX OTHOILICHUH,
MPUMEHSIOT TEOPUIO NP PEIICHUH 3a/1a4

32

[TepBblit mpU3HaK MO00MS TPEYTOJILHUKOB

KOMOMHHPOBaHHBIN

[TpuMeHSIOT MpU3HAKK 000U
TPEYrOJIbHUKOB U OIIPEJIEIIEHNE
MPOMOPLUHOHAIIBHBIX OTPE3KOB.

33

Pemenne 3aaa4 Ha IIPUMCHCHUC IIEPBOI'0 IIpHU3HaKa
HO,HO6I/I5I TPEYrOJIbHUKOB.

KOMOMHHPOBaHHBIN

[TpuMEeHSIIOT IPU3HAKY [10100Us
TPEYrOJIbHUKOB U OIPEIEICHUE
IIPONOPIUMOHAIBHBIX OTPE3KOB.

34

Bropoii u Tpetuil npuzHaku nogo0us TPEyroJbHUKOB.

KOMOMHHPOBaHHBIN

[TpuMeHSIIOT MpU3HAKH [TOI00US
TPEYrOJIbHUKOB U OIIPEIEIICHNE
MIPOMOPLUHOHAIIBHBIX OTPE3KOB.

35

Pemenne 3ala4 Ha IPUMCHCHHUC ITPU3HAKOB HOIIO6I/I$I
TPCYIrOJIbHUKOB

KOMOMHHPOBaHHBIN

Jloka3pIBatoT NpU3HAKK NOA00HS U
IPUMEHSTh UX IIPU PELICHUHU 33134

36

Pemienue 3a1au Ha mMpuMEHEHNE TPU3HAKOB TI0100MS
TPEYTOJIbHUKOB

KOMOMHHPOBaHHBIN

Jloka3pIBatOT MpU3HAKK MOA00HS U
IIPUMEHSTh UX NPU PELIECHUU 3a/1a4

37

KonTpoubsnas padora no reme «Ilonoonbie
TPeYroJbLHUKN

WHIMBHUIYalbHBIH

[TpuMeHSIOT Bce n3yueHHbIE POPMYIIBI U
TEOPEMBI ITPU PELICHUH 3a/1a4

38

CpenHsist TMHUS TPEYroJbHUKA

KOMOMHHPOBaHHBIN

IIpuMeHAIOT TEOPEMBI O CPENHEN JINHUH
TPEYroJIbHUKA, TOUKE MIEPECEYEHUs MEIUaH
TPEYTrOJIbHUKA U MPONOPLIUOHAIBHBIX
OTpE3Kax B IMIPSIMOYT'OJIBHOM TPEYTOJIbHUKE
IIPU PEIICHHUH 3a/1a4.

39

Cpe,[[HSISI JIMHUSA TPCYTOJIbHUKA

KOMOWHUPOBaHHBIH

HpI/IMeHHIOT TCOPCMBI O CpC,Z[HCﬁ JIMHUU
TPEYroJIbHUKA, TOYKEC IIEPECCUCHUA MCAUAaH
TPEYroJIbHUKA U TPOIIOPHUOHAIbHBIX
OTpPE3Kax B MIPAMOYTOJIbHOM TPECYT'OJIBHUKE
Ipu pCHICHUHA 3a/1a4.

40

CBoliCTBO MeIMaH TPEyroJbHUKa

KOMOMHHPOBaHHBIN

[IpuMeHsIOT TEOPEMBI O CPEHEN TUHUHI
TPEYrOJIbHUKA, TOYKE MEPECEUEHUS] MEANAH




TPEYTOJIbHUKA U MPONOPLIUOHAIBHBIX
OTpe3Kax B IPSIMOYTOJIbBHOM TPEYTOJIbHUKE
IIPU PELICHUH 3a/1a4.

41

[IponiopunoHanbHbIE OTPE3KU

KOMOWHUPOBaHHBIH

IIpuMeHAIOT TEOPEMBI O CPEAHEN JINHUU
TPEYroJIbHUKA, TOUYKE MEPECCUCHUs MEIUaH
TPEYroJIbHUKA U MPONOPLIUOHAIBHBIX
OTpe3Kax B IPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIPU PELICHUH 3a/1a4.

42

[TponopuinoHanbHbIE OTPE3KU B MPSIMOYTOJILHOM
TPEYTroJIbHUKE

KOMOMHHPOBaHHBIN

[IpuMeHsIOT TEOpPEMBI O CpeHEN JTUHUU
TPEYroJIbHUKA, TOUKE MepeceyeHus MeIaH
TPEeYroJbHUKa U MPOMOPIHOHATBHBIX
OTpEe3Kax B MPSIMOYTOJIbHOM TPEYTOJIbHUKE
IIPY PEIICHUU 3a]1ay.

43

W3mepuTenbHble pabOThl HA MECTHOCTH.

KOMOMHHPOBaHHBIN

IIpuMeHAIOT TEOPEMBI O CPENHEN JINHUU
TPEYrOJbHUKA, TOUKE IIEPECCUECHUs] MEIUaH
TPEYTrOJIbHUKA U MPONOPLIUOHAIBHBIX
OTpe3Kax B IPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIPU PEIICHUH 3a/1a4.

44

3a/aun Ha TOCTPOEHHUE METOOM MOA00HS.

KOMOMHHPOBaHHBIN

VYMET ¢ MOMOIIBIO LHUPKYJIS U JIMHENKHU
JACJIIUTH OTPE30K B JAHHOM OTHOIICHWU U
pemaTh 3a/la4r Ha ITOCTPOCHHUC.

45

CuHyc, KOCUHYC ¥ TAHT'€HC OCTPOro yIiia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

KOMOMHHPOBaHHBIN

[TpuMeHSIFOT OTIpeIeICH s CHHYCa, KOCUHYCa
Y TAHT€HCa OCTPOTO yIJia MPSMOYTOJIHHOTO
TPEYroJbHUKA, 3HAUCHHS CHHYCA, KOCHHYCa U
TaHreHca s yriaos 30°, 45° u 60°,
METPHUYECKUE COOTHOIICHHS IPU PEIICHUH
3a1a4

46

3HadeHHs CHHYCa, KOCHHYCA M TAHreHca U1t yriios 30°,
0 an0
457, 60

KOMOMHHPOBaHHBIN

[TpuMEHSIOT oTpeieNieHHs CHHYCa, KOCHHYCa
Y TaHTe€HCa OCTPOTO YTiIa IPSMOYTOJIBHOTO
TPEyroJbHUKA, 3HAYECHHsI CHHYCa, KOCHHYCa
TaHreHca Juisa yrioB 30°, 45° u 60°,
METPHYECKHE COOTHOILICHHS TIPH PELICHUH
3aj1a4

47

CooTHOIIEHUS MEX1y CTOPOHAMH U YTJIaMU
IIPSIMOYT'OJIBHOTO TpeyroibHuKa. Pemenne 3anay.

KOMOMHHPOBaHHBIN

[IpuMeHsIIOT orpeieseHus CUHYyca, KOCUHYca
Y TAHI€HCa OCTPOrO yIJa MPsIMOYTOJIBHOIO
TpeyrojbHUKa, 3HAUEHUsI CHHYCa, KOCUHYCa 1




TanreHca as yrios 30°, 45° u 60°,
METPHYECKHE COOTHOLICHHS MPU PEIICHUH
3a1a4

48

KonTpoabHasi padora no teme: «CoOTHOIIEHUSA
MeKI1y CTOPOHAMM U YIJIAaMH NPAMOYT0JIbHOT0
TPEeYroJbHUKA

WHIUBUTyaJIbHBIN

MPUMEHSIIOT BCE U3YUEHHBIE (POPMYIIBL,
3HAYEHUs CUHYCa, KOCUHYCa, TAHT€HCA,
METPUYECKUE OTHOILICHUS IPU PEIICHUU
3aja4

49

CooTHOUIEHUS MEKAY CTOPOHAMU U YIJIaMU
IPSMOYTOJIBHOTO TPEYTroJIbHUKA. Pemenue 3agau.

KOMOMHHPOBaHHBIN

MPUMEHSIIOT BCE U3YUEHHBIE (POPMYIIBL,
3HAYEHUs CUHYCa, KOCUHYCa, TAHT€HCA,
METPUYECKUE OTHOILICHUS IIPU PEIICHUU
3aja4

OKpy>KHOCTb

(154)

50

B3aumHoe pacnonoxeHue npsiMou U OKpyKHOCTH.

1

KOMOMHHPOBaHHBIN

HpI/IMCHHIOT TEOpPEMY O BIITMCAHHOM YTJIC,
CJICACTBUA U3 HEC U TCOPEMY O IMPOU3BCACHUN
OTPEC3KOB IICPCCCKAOIINXCA XOPI.

51

KacarenwHas x OKPY’KHOCTH.

KOMOMHHPOBaHHBIN

[IpuMeHsIIOT TeOpeMY O BIIUCAHHOM YTJIE,
CJIEZICTBUS U3 HEE U TEOPEMY O IIPOU3BEJCHUN
OTPE3KOB MEPECEKAIOLINXCS XOPA.

52

KacarenwHas OKPY’KHOCTH. Pemenue 3amau.

KOMOMHHPOBaHHBIN

VYMerT 0Ka3bIBaTh TEOPEMbI U IPUMEHSTh
IIpY pelIeHNH 3a]a4

53

I'panycHas mepa oyru OKpyKHOCTH

KOMOWHUPOBaHHBIHI

VYMEIT 10Ka3bIBaTh TEOPEMBI U IPUMEHSATH
IIpY pelIeHNH 3a]a4

54

TeopeMa O BIIMCAHHOM YTJIC

KOMOWHUPOBaHHBIH

VYMEIT 10Ka3bIBaTh TEOPEMBI U IPUMEHSATH
IIpY pelIeHNH 3a]a4

55

Teopema 00 oTpe3kax MepeceKaromuXcst XOpa

KOMOWHUPOBaHHBIH

VYMEIT 10Ka3bIBATh TEOPEMBI U IPUMEHATH
IIpY pelIeHNH 3a]a4

56

Pemenue 3anau no teme «lleHTpanbHbIe U BOUCAaHHBIE
YTIIBD»

KOMOMHHPOBaHHBIN

3HAIOT KaKo# yroy Ha3bIBaeTCs LIEHTPATbHBIM
Y Kakoi BucaHHBbIM. OTNpenessioT rpa ycHas
Mepa IyI'M OKpYKHOCTH, TEOPEMY O
BIIMCAHHOM YTJI€, CJIIIICTBUS U3 HEE U
TEOpPEMY O MPOU3BEAECHUHN OTPE3KOB
nepeceKarImmxcs xopa. JlokassBath
TEOPEMBI U IPUMEHSATH NIPU PEIICHHUH 3a/1a4

57

CBOMCTBO OMCCEKTPHCHI yTia

KOMOWHUPOBaHHBIHI

[TpuMeHSIOT TeopeMBbl 0 OUCCEKTpUCE yIia U
0 CEepeIMHHOM MEepPHEeHANKYISIPE K OTPE3KY,
UX CIEACTBHUSI, & TAKXKE TEOPEMY O




NIEPECEUEHUH BBICOT TPEYT OJIbHUKA.

58 1 KOMOMHUpOBaHHbIN | [IpuMeHSIOT TeopeMbl 0 OUCCEKTpuUCe yria u

Cepe HHbI MepHeHKYIAD 0 CEepEIMHHOM IEPIEHIUKYISIPE K OTPE3KY,

UX CIIC/ICTBHS, a TAK)KE TEOPEMY O
NIEPECEUEHUH BBICOT TPEYTOJIbHUKA.

59 1 KoMOUMHUpOBaHHbIH | [IpuMeHSIOT TeopeMbl 0 OUCCEKTpHUCE yIia U

Teopema 0 TOUKE MepecedeHus: BEICOT TPEYTroJbHUKA. O CCPEIMIHOM HEPIICHIMKYIVIPE K OTPE3KY,

UX CIIE/ICTBHS, a TAK)KE TEOPEMY O
NIEPECEUEHUH BBICOT TPEYTOJIbHUKA.

60 BnncanHas okpyXHOCTb 1 KOMOWHUpOBaHHBIN | [IpuMEHSIOT TeopeMbl IPU pelIeHUH 3a/1a4

61 CBOICTBO OITMCAHHOT'O YETHIPEXYTOJbHUKA. 1 KoMOuHUpoBaHHbIN | [IpuMeHst0OT TeopemMy 00 OKpYKHOCTH,
BITMCAHHOH B TPEYTrOJBHUK, U 00
OKPYKHOCTH, OIIICAHHON OKOJIO
TPEYroJIbHUKA, CBOMCTBA BIIUCAHHOTO U
OINKMCAHHOT'O YEThIPEXYTrOJIbHHUKOB.

62 Pemenue 3amau mo reme «OKpY>KHOCTBY. 1 KOMOWHUpOBaHHbIN | [IpuMEHSIOT Bce M3ydeHHBIE TEOPEMBI TIPU
peLIeHUH 3aj1ay.

63 KonTpoabHasi padora no teme: «KOKpYKHOCTbY. 1 VH/IMBUYyaJIbHBINA [TpuMeHSIOT Bce N3yUEHHBIE TEOPEMBI IPU
peLIeHUH 3aj1ay.

64 Pemenue 3a1au mo reme «OKpy>KHOCTBY. 1 KOMOUHUpOBaHHbIN | [IpuMeHsIOT Bce N3yueHHBIE TEOPEMBI TPU
pELIeHUH 33/a4.

[ToBTOpenue (44)

65 Pemrenne 3anau o reme «llnomane» 1 KOMOMHMpOBaHHBIH | CHcTeMaTH3UPYIOT U 0000IIAI0T U3yYEHHBIN
MaTepHai

66 Pemenue 3anau no teme «Ilo100HbBIE TPEYTOTBHUKI 1 KOMOMHMpOBaHHBIH | CHcTeMaTH3UPYIOT U 0000IIAI0T U3yYEHHBIN
MaTepHai

67 Pemenue 3anay no teme «OKpy>KHOCTBY. 1 KOMOMHMpOBaHHBIH | CHcTeMaTH3UPYIOT U 0000IIAI0T U3yYEHHBIN
MaTepHai

68 Pemrenne 3amau 1 KOMOMHHMpOBaHHBIA | CHcTeMaTH3UPYIOT U 0000IIAI0T U3yYEHHBIN
MaTepHain

8 kiacc (reomerpus)
Ne Conep:xanue Koummuec Tun ypoka XapakTepuCTHKA /1eSITeJIbHOCTH YYAIIMXCS
n/m TBO

4acoB




[ToBTOpenue (349)

[Ipu3Haku paBeHCTBa TPEYTOJbHUKOB.

1

KOMOWHUPOBaHHBIH

[IpuMEHSIIOT TEOpEMBI O TPEYroJIbHUKaX IpU
pEelIeHNH NPOCTEHIINX 3a/1a4

[TapamiensHble IpsIMBIE.

KOMOWHUPOBaHHBIH

IIpuMEHAIOT IPU3HAKU U CBOKCTBA
NapaJUIEIbHBIX IPAMBIX IIPU PEILICHUN
IIPOCTEUINNX 33124

[TapamenbHbie TpsSIMbIE.

KOMOMHHPOBaHHBIN

[IpuMeHsIOT pU3HAKKU U CBOMCTBA
MapajvieIbHbIX MPSMBIX MIPU PEIICHUN
MPOCTEHIINX 3a7a4

UYetbipexyroabHuk (1349)

MHOroyrojasHUKH

1

KOMOMHHPOBaHHBIN

OOBACHAIOT, Kakas (puUrypa Ha3blBaeTCs
MHOT'OYTI'OJIbHUKOM, Ha3bIBAIOT €0 AJIEMEHTHI;
VYMerT BbIBECTH (POPMYITy CyMMBI YIJIOB
BBIIYKJIOTO MHOT'OYTOJIbHUKA U PEIIAI0T
3aJjauu

ITapannenorpamm

KOMOMHHPOBaHHBIN

I/I3y11a10T OIIPCACIICHUC ITapaJlJICJIOTpaMMa

[Ipu3naku napajuienorpamma

KOMOMHHPOBaHHBIN

N3yqaroT GopMyIupoOBKH CBOHCTB U
NPU3HAKOB MapajiiesiorpaMmma

Pemenne 3anau To reme «llapaenorpammy.

KOMOMHHPOBaHHBIN

IIpumeneHune onpeneneHus
napauenorpaMma, GopMyIupoBKU CBOWCTB U
IIPU3HAKOB NapaJlIeIorpaMma Ipy peeHnn
3a1a4

Tpanenusi.

KOMOMHHPOBaHHBIN

N3yuaror onpeneneHne Tpanenuu, BUIbI
TpaneLuuin.

3a/1auy Ha NOCTPOEHUE

KOMOMHHPOBaHHBIN

10

[IpssMOyronpHUK

KOMOWHUPOBaHHBIHI

BBINONHAIOT 331241 Ha TOCTPOEHUE
YETBIPEXYTOJIbHUKOB

11

Pom6. KBagpar

KOMOWHUPOBaHHBIHI

N3y4aroT onpeeneHns 4aCTHBIX BUI0B
napajiesorpaMMa; psIMoyrojIbHUKa, poMoa
U KBajipaTa, GOPMYIUPOBKH UX CBOIMCTB U
MIPU3HAKOB. YUaTCs JI0Ka3bIBaTh U3yUEHHBIE
TEOpPEMbI U IPUMEHSATH UX NPH PELICHUU
3aj1a4

12

Pemenue 3agau no reme: «MHOTOYTOJIbHUKH

KOMOMHHPOBaHHBIN

[IpuMeHArOT N3y4eHHBI MaTepual Npu
pELICHUN 33184

13

OceBast ¥ ICHTPaJbHASI CHMMETPUS

KOMOMHHPOBaHHBIN

N3ydarot onpeneneHrus CAMMETPUYHBIX




TOUYEK U (PUTyp OTHOCUTEIBHO MPSMON U
TOYKH. Y4arcs CTpPOUTh CUMMETPUYHbIE
TOUYKHU U pacro3HaBaTh (Gurypsl, o0nagaromme
OCEBOM CUMMETPUEN U LICHTPAILHON
CUMMETPHUEH.

14

Pemenue 3anay no teme: «MHOrOyronbHUKN

KOMOWHUPOBaHHBIH

IIpuMeHSAIOT N3y4EeHHBbIN MaTepual Ipu
pELICHNN 3a]a4

15

KonTpoJsbHasi pabora no teme:
«YeTbIpexyroibHHKH

WHJIUBUYAIbHBIN

[TpuMeHSIOT Bce U3yueHHbIE POPMYIIBI U
TEOPEMBI IIPU PELICHUH 3a1a4

16

Pemenue 3anay no teme «4YeTplpexyroabHUKN»

KOMOWHUPOBaHHBIH

[TpuMeHSIOT Bce U3yueHHbIE POPMYIIBI U
TEOPEMBI [IPU PELLICHUHU 3a1a4

[Tnomans (1

34)

17

IImomans MHOT'OYT'OJIbHHKA.

1

KOMOMHHPOBaHHBIN

W3yunTh OCHOBHBIC CBOWCTBA ILJIOIAICH U
dbopMyITy JUIsl BBIYUCIICHUS TUTOIAIN
NpSIMOYTOJIbHUKA. Hay4unThCst BBIBOJUTH
dbopmymTy JJ1sl BEIYUCIICHUS

TUIOIAM MTPSIMOYTOJIbHUKA U MCIIOJIb30BaTh
ee IpH PEelIeHNH 33134

18

IImomans mapajjiciorpaMmma

KOMOMHHPOBaHHBIN

W3yunTh OCHOBHBIC CBOWCTBA ILJIOIAICH 1
dbopMyITy JUISl BBIYUCIICHUS TUTOIIAIN
npsiMOyTosibHUKA. HaydunuTbes BEIBOIUTH
bopmymTy JIJIsl BEIYUCIICHUS

TUIOIA/IA TIPSIMOYTOJIBHUKA U UCTIOJIb30BATh
ee IpH PEelIeHNnH 3a1a4

19

[Imomane TpeyroibHUKa

KOMOMHHPOBaHHBIN

N3yunts popmMyIbl A1l BEIUUCICHUS
IJI0Ianen

TpeyronbHMKa, HAYYUTHCS UX JOKa3bIBaTh, a
TaK¥Ke

[To3HaKOMUTBCS C TEOPEMOIl 00 OTHOLLIEHUH
IUIOUIAa/IeN TPEYTOJIbHUKOB, HUMEIOIIUX 110
paBHOMY YIIIy, U

IPUMEHSATH BCE U3y4eHHbIe (HOPMYIIBI IPU
pelIeHnu 3a1au

20

[Tnomaap TpeyroapHUKA

KOMOWHUPOBaHHBIH

3aKkpenuTh yMEHUE MPUMEHATH (POPMYIIBI
JUTSL BBIYHMCIICHUS TUIOIIAJIeN TPEyroJibHUKa,
HAYUYUThCS UX JOKA3bIBaTh, & TAKXKE TEOPEMY




00 OTHONIEHMH TUIOUIa/IeN TPEYTrOJIbLHUKOB,
MMEIOLINX 110 paBHOMY YTy, U

MPUMEHSTh BCE U3YUYEHHbIE (POPMYJIBI IPU
pelIeHnN 3a1a4

21

[Tnomanas Tpaneruu

KOMOMHHPOBaHHBIN

N3yuuth HopmMyIbl 17151 BBIYUCICHHS
ILTOIIAaCH

Tpanenuu, IPUMEHSATh BCE U3yUEHHBIE
(bopMyITBI IPU PENICHUH 3a/1a4

22

Pemenuie 3a1a4 Ha BhIUMCIICHHE IJI0IAAEH puryp

KOMOMHHPOBaHHBIN

[IpumeHsroT BCce n3y4eHHbIC (POPMYIIBI TIPH
peleHnHt 3aj1a4, B yCTHOM hopme
JIOKa3bIBAIOT TEOPEMBI M U3JIaratoT
HEOOXOMMBIN TEOPETUUECKUN MaTEepHal.

23

Pemenue 3a1ay Ha BeIUMCIEHHE MUIOMAAeH puryp

KOMOMHHPOBaHHBIN

[ToBTOPUTH CBOWCTBA KBaJIpaTHBIX KOPHEH;
pa3BUBATh YMEHUE M0JIb30BATHCSI CBONCTBAMU
KBaJIPATHBIX KOPHE.

24

Teopema [Tudaropa

KOMOMHHPOBaHHBIN

Nzyunts Teopemy [Mudaropa, obmacts
NpUMEHEHHS, TH(HAropOBbI TPOWKH.
Jl0Ka3bIBAIOT TEOPEMY U MMPHUMEHSIOT €€ MPH
pelIeHuH 3a1a4

25

Teopema, obpatHas Teopeme Iludaropa.

KOMOMHHPOBaHHBIN

N3yuuts Teopemy [ludaropa u obparnyto eit
TeopeMy, 00JacTh IPUMEHEHNUs, MH(AaropoBkl
TPOMKHU.

Jloka3bIBalOT TEOPEMBI M IPUMEHATh UX MPU
peleHnn 3a1a4

26

Pemenue 3amau nmo treme «Teopema IIudaropar»

KOMOWHUPOBaHHBIH

N3yuuth Teopemy Iludaropa u oOparnyto ei
TeopeMy, 00J1aCTh MPUMEHEHUS, MU (PAropoBkI
TPOUKHU.

Jloka3bIBaroT TEOPEMBI U IPUMEHSTH UX IIPU
peLICHUN 33184

27

Pemenue 3anau no teme «Teopema [Tucaropa»

KOMOWHUPOBaHHBIH

W3yuuts Teopemy Iludaropa u oOparnyto ei
TeopeMy, 00J1aCTh MPUMEHEHUS, MU (PAropoBsl
TPOUKHU.

Jloka3sIBaroT TEOPEMBI M MPUMEHSATH UX IPU
peLIeHUN 3a1a4

28

KonTpoabHas padora no teme: «Ilnomagm»

WHIUBUYTbHBII

[TpumeHstoT Bce u3ydeHHble (POPMYIIbI U
TEOPEMBI ITPU PELICHUH 3a1a4




29 Pemenue 3amau mo teme «Ilnomamm» 1 KOMOWHUpOBaHHBIN | [[puMeHSIOT Bce n3y4eHHbIE (POPMYIIBI U
TEOPEMBI IIPU PELIEHUH 3a]1a4
ITogoGubIe TpeyroapHuKH (204)
30 Omnpenenenue NOJOOHBIX — TPEYTOJIHHUKOB. 1 KOMOMHUPOBaHHbIN | OnpeaenstoT nog00HbIe TPEYroIbHHUKH,
HAXOJST HEU3BECTHBIC BEIMUUHBI U3
IPONOPIHMOHATBHBIX OTHOIICHHIA,
MIPUMEHSIIOT TEOPHUIO MPH PEIICHUH 3324
31 1 KOMOMHUPOBaHHbIN | OnpeaenstoT nog00HbIe TPEYroIbHHUKH,
. HAXOJST HEU3BECTHBIC BEJIMUUHBI U3
OTtHolueHue momazaei mogooHbIX TPEYroJIbHIUKOB. o
IPONOPIHMOHATBHBIX OTHOIICHHIA,
MIPUMEHSIIOT TEOPUIO MPU PEIICHUU 3a]1a4
32 [TepBbIit mpu3HaK MOI00MS TPEYTOIBLHUKOB 1 KOMOWHUPOBaHHBIN | [[puMeHsIOT npu3Haku moao0us
TPEYTrOJIHHUKOB U OMPEIEICHNE
IIPONOPLUOHAIIBHBIX OTPE3KOB.
33 Pemenue 3a1a4 Ha MpUMEHEHHE MIEPBOTO MIPU3HAKA 1 KOMOMHHPOBaHHBIA | [IpUMeHSIOT mpu3HaKK MoA00Hs
11010011 TPEYTOJIbHUKOB. TPEYrOJIbHUKOB U OIIPEICIICHNE
MIPOMOPLUHOHAIILHBIX OTPE3KOB.
34 Bropoii u Tpetuil npuzHaku noao0us TPEyroJbHUKOB. 1 KOMOWHHUpOBaHHBIN | [[pUMEHSIOT MpU3HAKK MTOA00HUS
TPEYrOJIHHUKOB U OMPEIeICHNE
IIPOMOPLUHOHAIIBHBIX OTPE3KOB.
35 Pemienue 3a1au Ha MpUMEHEHNE MTPU3HAKOB TI0I00MS 1 KOMOWHUPOBaHHBIN | JlOKa3bIBAIOT MPU3HAKU MTOA00US U
TPEYTOJIbHUKOB MPUMEHSITh UX TPU PEeIICHUH 3a/1a4
36 Pemienue 3a1au Ha mMpuMEHEHNE TPU3HAKOB TI0100Ms 1 KOMOWHUPOBaHHBIN | JlOKa3bIBalOT MpU3HAKU MTOA00US U
TPEYTOJIHHUKOB MPUMEHSITh UX TPU PEeIICHUH 3a/1a4
37 KonTpoubHnas padora no reme «Ilonodnnbie 1 WHIUBUAYaAIbHBIN [TpumeHstoT Bce u3yyeHHble (OPMYIIbI U
TPEeYroJbLHUKI TEOPEMBI MIPH PEIICHUH 3a]1a4
38 CpenHsist TUHUS TPEYTroJIbHUKA 1 KOMOMHHPOBaHHBIA | [IpUMEHSIOT TeopeMbl O CpeHel TUHUN
TpeyrojbHHUKa, TOUKE MepeceuyeHrs Meauan
TPEYroJbHUKA U MPOMOPIHOHATBHBIX
OTpe3Kax B MPSIMOYTOJIbHOM TPEYToJIbHUKE
MIPH PENICHUH 3a]1ay.
39 CpenHsist TUHUS TPEYToJbHUKA 1 KOMOWHUPOBaHHBIN | [IpUMEHSIOT TeOpeMBI O CpeTHeH TIMHUH

TPEYroJIbHUKA, TOYKC IICPECCCUCHUA MCINAH
TPEYTroJbHUKA U ITPOIMOPIMOHAIBHBIX
OTPE3KaX B MIPAMOYTOJIbHOM TPCYT'OJIbHUKC




IIpU PEIICHUH 3a]1au.

40

CBOliCcTBO M€IMaH TPEyroJIbHUKA

KOMOWHUPOBaHHBIH

IIpuMeHAIOT TEOPEMBI O CPENHEN JINHUU
TPEYroJIbHUKA, TOYKE MEPECCUCHUs MEIUaH
TPEYroJIbHUKA U MPONOPLIUOHAIBHBIX
OTpe3Kax B IPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIPU PELICHUH 3a/1a4.

41

[TponopunoHanbHbIE OTPE3KU

KOMOMHHPOBaHHBIN

[IpuMeHsIOT TEOpEMBI O CpeHEN TUHUHU
TPEYroJIbHUKA, TOUKE MepeceyeHus MeIaH
TpPEeYrojbHUKa U MPONOPLHOHATbHBIX
OTpEe3Kax B MPSIMOYTOJIbHOM TPEYTOJIbHUKE
IIPY PEIICHUU 3a]1ay.

42

[IponopuroHanbHbIE OTPE3KH B IPSIMOYTOJIbHOM
TPEYroJIbHUKE

KOMOMHHPOBaHHBIN

IIpuMeHAIOT TEOPEMBI O CPENHEN JINHUH
TPEYrOJbHUKA, TOUYKE IEPECCUCHUs MENaH
TPEYTrOJIbHUKA U MPONOPLIUOHAIBHBIX
OTpe3Kax B IPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIPU PEIICHUH 3a/1a4.

43

I/I3MepI/ITeJIbHBIe pa6OTBI Ha MCCTHOCTH.

KOMOMHHPOBaHHBIN

[IpuMEeHSIIOT TEOpPEMBI O CpeHEN TUHUN
TPEYroJIbHUKA, TOUKE MepeceyeHus MeIaH
TpPEYrojbHUKa U MPOMOPIHOHATBHBIX
OTpe3Kax B MPSIMOYTOJIbHOM TPEYTOJIbHUKE
MIPHU PEIICHUH 3a/1au.

44

3ajaun Ha TOCTPOEHHE METOI0OM MOA00HS.

KOMOMHHPOBaHHBIN

VYMEIT C MOMOLIBIO0 IUPKYIIS U JIMHEUKN
JIEIUTHh OTPE30K B JTAHHOM OTHOLLECHHUU U
pelaTh 3aJa41 Ha IIOCTPOEHUE.

45

CuHyc, KOCUHYC U TaHT€HC OCTPOro yria
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

KOMOWHUPOBaHHBIH

[TpuMeHsIIOT orpeiesIeH s CUHYCca, KOCUHYCa
¥ TAaHTE€HCA OCTPOTO yIJIa MPSMOYTOJIBHOTO
TpeyrojbHUKa, 3HAYCHUs CHHYCa, KOCUHYCa 1
tanreHca ais yrioB 30°, 45° u 60°,
METPHUUYECKHE COOTHOIIEHUS MPU PEUICHUH
3a1a4

46

3HaHCHI/ISI CHHyca, KOCI/IHyca 1 TaHI'CHCA AJIs yFJ'IOB 300,
45°, 60°

KOMOWHUPOBaHHBIH

[TpuMeHSIIOT oTpeieyIeH s CUHYCa, KOCUHYCa
W TAHTE€HCA OCTPOTO yIJIa MPSMOYTOIBHOTO
TpeyrojbHUKa, 3HAUCHUs CHHYCa, KOCUHYCa 1
tanreHca ais yrioB 30°, 45° u 60°,
METPUUYECKHE COOTHOIIEHUS MPU PEUICHUH
3a1a4




47

CooTHOIIEHUS MEXTy CTOPOHAMH U YTIIaMu
IIPSIMOYTOJIBHOTO TpeyroyibHUKa. Pemenue 3amay.

KOMOWHHUPOBAHHBIN

[TpuMeHSIFOT OTpeieICHHs CHHYCa, KOCUHYCa
Y TAHTE€HCA OCTPOTO yIJia MPSMOYTOIBHOTO
TPEYroJbHUKA, 3HAYCHHS CHHYCA, KOCUHYCa U
tanrenca ais yrioB 30°, 45° u 60°,
METPHUUYECKHE COOTHOIICHUS MPU PEIICHUH
3a1a4

48

Kountpoabnas padora no teme: «COOTHOILLIEHH I
Me:KI1y CTOPOHAMU U YIJIAMHU NPSAMOYT0JIbLHOIO
TPeyroJbHUKA»

WHJIUBUYAIbHBIN

NPUMEHSIOT BCE U3YUEHHBIE (POPMYIIBL,
3HAYEHHs CUHYCa, KOCUHYCA, TAHTEHCa,
METPUYECKHE OTHOLICHHUS IIPU PEILICHUH
3a1a4

49

CooTHOIIEHUS MEX 1y CTOPOHAMH U YIJIaMu
IIPSAMOYTOJIBHOT'O TpeyroiabHuKa. Peienue 3aaau.

KOMOMHHPOBaHHBIN

NPUMEHSIOT BCE U3YUEHHBIE (POPMYIIBI,
3HAYEHUs CUHYCa, KOCUHYCA, TAHIEHCA,
METPUYECKHE OTHOLIECHHUS IIPU PEILICHUH
3a1a4

OKpyKHOCTb

(15q9)

50

Bzaumnuoe PpacCIIOJIOKCHUC HpHMOﬁ " OKPYKHOCTH.

1

KOMOMHHPOBaHHBIN

[IpuMeHsIIOT TeOpeMY O BIIUCAHHOM YTJIE,
CJIEZICTBUS U3 HEE U TEOPEMY O IIPOU3BEJCHUN
OTPE3KOB MEPECEKAIOLINXCS XOPA.

51

KacarenbHas Kk OKpyKHOCTH.

KOMOMHHPOBaHHBIN

HpI/IMeHHIOT TEOpPEMY O BIIMCAHHOM YTJIC,
CICACTBUA U3 HEC U TCOPEMY O IMPOU3BCACHUHN
OTPE3KOB MEPCCCKAOIHNXCS XOPA.

52

Kacarenbnas x OKPY’KHOCTH. Pemienue 3amauy.

KOMOMHHPOBaHHBIN

YMeEIT 10Ka3bIBaTh TEOPEMBI U IPUMEHSATh
IIPU PELICHUH 3a/1a4

53

I'panycHas Mepa 1yru OKpy>KHOCTH

KOMOMHHPOBaHHBIN

YMeEIT 10Ka3bIBaTh TEOPEMBI U IPUMEHSATh
IIPU PELICHUH 3a/1a4

54

TeopeMa 0 BIIMCaHHOM yTiIE

KOMOMHHPOBaHHBIN

YMeEIT 10Ka3bIBaTh TEOPEMBI U IPUMEHSATh
IIPU PELICHUH 3a/1a4

55

Teopema 00 oTpe3Kkax MepeceKaroIuXcsi XOp/

KOMOMHHPOBaHHBIN

YMeEIT 10Ka3bIBaTh TEOPEMBI U IPUMEHSATh
IIPU PELICHUH 3a/1a4

56

Pemenue 3agau no reme «lleHTpanbHbIE U BOMCAHHbBIC
YTJIBDY

KOMOWHUPOBaHHBIH

3HAIOT KaKOM yroJl Ha3bIBAETCS LIEHTPAIbHBIM
Y Kakoil BOUCAaHHBIM. OnIpeAestoT rpaaycHas
Mepa IyTH OKPYKHOCTH, TEOPEMY O
BIIMCAHHOM YTJI€, CJIEICTBUA U3 HEE U
TEOpPEMY O IPOU3BEACHUHN OTPE3KOB
nepecekarmmxcs xopa. JlokaspBath
TEOPEMBI U PUMEHSTH NPU PEIICHUH 3a]1a4




57

CBOMCTBO OMCCEKTPHCHI yTia

KOMOWHHUPOBAHHBIN

[TpuMeHsIOT TeOpeMBbl 0 OUCCEKTpUCe yria U
0 CEpPEIMHHOM NEPIEHANKYIISIPE K OTPE3KY,
UX CIIEJCTBHUS, a TAKXKE TEOPEMY O
IIEPECEYEHUH BBICOT TPEYTOJIbHUKA.

58

CepeaMHHBIN TTEPIICHIUKYIISP

KOMOMHHPOBaHHBIN

[TpuMeHsIIOT TeOpeMbI O OHCCEKTpHUCE YIiia U
0 CEpPEIMHHOM NEPIEHANKYISIPE K OTPE3KY,
UX CIIECTBHUS, a TAKXKE TEOPEMY O
IIEPECEYEHUH BBICOT TPEYTOJIbHUKA.

59

TeopeMa 0 TOYKEC MEPECCUCHUA BBICOT TPCYI'OJIbHUKA.

KOMOMHHPOBaHHBIN

[TpuMeHsIIOT TeOpeMbI O OHCCEKTpHUCE YIiia U
0 CepeIMHHOM NEPHEHANKYIIAPE K OTPE3KY,
WX CIECTBHUS, a TAKXKE TEOPEMY O
MIEPECCUCHUH BBICOT TPEYTOJbHUKA.

60

Bnucannas OKPY’KHOCTb

KOMOMHHPOBaHHBIN

[TpuMeHsIIOT TeOpeMBbI PU PEUICHUH 3a/1a4

61

CBOICTBO OIMCAHHOTO YETHIPEXYTOJIbHUKA.

KOMOMHHPOBaHHBIN

[TpumeHsIoT TEOpeMy 00 OKpPY>KHOCTH,
BIIMCAHHOM B TPEYrojbHUK, U 00
OKPY’KHOCTH, OIIMCAHHOW OKOJIO
TPEyroJibHUKa, CBOICTBA BIIUCAHHOTO U
OIMMCAHHOI'0 YCTBIPEXYT'OJIbLHUKOB.

62

Pemenue 3amau no reme «OKPY)KHOCTB».

KOMOMHHPOBaHHBIN

HpI/IMCHHIOT BCC U3YUCHHBIC TCOPCMEI ITPU
PECIICHUHN 3a4a4.

63

KonTposbHasi pabora mo teme: «OKpyKHOCTBY.

WHIMBHUIYalbHBIH

HpI/IMeHSIIOT BCC U3YUCHHBIC TCOPCMEI ITPU
PCIICHUHN 3a4a4.

64

Pemenwne 3am1au o Teme «OKpy>KHOCTBY.

KOMOMHHPOBaHHBIN

IIpuMeHAIOT BCe N3y4EHHBIE TEOPEMBI ITPU
peLICHUN 3a/1ay.

IToBTOpEeHnE

(49)

65

Pemenune 3amad no teme «Ilnomansy»

1

KOMOWHUPOBaHHBIH

CucreMaTH3UPYIOT U 0000IIAIOT U3yYSHHBIN
MaTepHrai

66

Pemienue 3agad mo teme «HOI[O6HBIC TPECYTOJIbHUKW

KOMOWHUPOBaHHBIH

CucreMaTH3UPYIOT U 0000IIAIOT U3yYSHHBIN
MaTepHran

67

Pemienne 3amad mo Teme «OI(p}/)KHOCTB».

KOMOWHUPOBaHHBIH

CucreMaTH3UpyIOT U 0000IIAIOT U3yYCHHBIN
MaTepHran

68

Pemenue 3amau

KOMOWHUPOBaHHBIH

CucreMaTH3UpyIOT U 0000IIAIOT U3yYSHHBIN
MaTepHra

Monyne «I'eomeTpusi», 9 kiacc




Ne .. Tema ypoxka Koa- XapaKkTepuCTHKA OCHOBHBIX BUJIOB AeATEJIbHOCTH YYeHHKA
BO Tun ypoka
4acoB
I'eomeTpusi: «BekTopsi» (94)
1 [TonsiTue BexTOpa DopMyIUPYIOT ONPEACICHUS U UIUIFOCTPUPOBATD MIOHATHUS BEKTOPA, €0 JUIMHBI,
OTKpBITHE HOBBIX KOJIJIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTHBUPOBATh BBEJCHHUE TIOHATHI U NEHCTBHH,
o CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMMU IIPUMEPAMH, OTHOCSIIIIUMHUCS K
1 3HaHUH P Y P P
(U3MIECKNM BEKTOPHBIM BEITMUMHAM; IPUMEHSITH BEKTOPHI U ICHCTBUSI HAJl HUMH
IIpY PEIIEHUH T€OMETPUYECKUX 3a1a4.
2 [TonsiTue BexkTOpa DOpMyIUPYIOT OIPEAETIEHNS U HILUTIOCTPUPOBATh MMOHATUS BEKTOPA, €r0 JUINHBL,
Orp a60TKa KOJIJIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTHBUPOBATh BBEJCHHUE IIOHATHI U NEHCTBHH,
1 . CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMMU IIPUMEPAMH, OTHOCSIIIIUMHUCS K
yMCHAN (U3MYECKUM BEeKTOPHBIM BETMUMHAM; IPUMEHSITh BEKTOPBI U JICHCTBUS HaJl HUMU
IIPU PELICHUHU FT€OMETPUYECKUX 3a1a4.
3 CJi0’)keHHE ¥ BBIYMTAHHUE BEKTOPOB DopMyIUPYIOT ONPEAEICHUS U HIUIFOCTPUPOBATH MIOHATHUS BEKTOPA, €0 JUIMHBI,
OTKpLITI/I e HOBBIX | KO/VIMHEAPHDIX M PABHBIX BEKTOPOB; MOTHBUPOBATL BBE/ICHHE HNOHITUN U JEHCTBUIH,
1 o CBS3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMU IIPUMEPAMH, OTHOCALIUMUCS K
SHaHHH (U3MYECKUM BEeKTOPHBIM BEJTMUMHAM; IPUMEHSITh BEKTOPBI U ICHCTBUS Ha/l HUMU
IIpU PEIICHUH T€OMETPUYECKUX 3a1a4.
4 Cii0’)keHHe ¥ BBIYMTAHHUE BEKTOPOB DopMyIUPYIOT ONPEAEICHUS U HIUIFOCTPUPOBATD MIOHATHUS BEKTOPA, €0 JUIMHBI,
Orp a60TKa KOJIJIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTHBUPOBATh BBECHHUE OHATHI U NEHCTBHH,
1 o CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMMU IIPUMEPAMH, OTHOCSIIIIUMHUCS K
yMCHHH (U3MYECKNM BEKTOPHBIM BEITMUMHAM; IPUMEHSITH BEKTOPHI U ICHCTBYSI HAJl HUMH
IIpY PEIIEHUH T€OMETPUYECKUX 3a1a4.
5 Clo)XKeHre U BEIYUTAHUE BEKTOpPOB DopMyIUPYIOT ONPEAEIEHNS U UILUTIOCTPUPOBATH MOHATUSL BEKTOPA, €r0 JUINHBL,
OTp a60TKa KOJIJIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTUBUPOBATh BBEJCHHUE OHATHI U AEHCTBHIA,
1 MeHi CBS3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMU IIPUMEPAMH, OTHOCALIUMUCS K
y (U3MYECKUM BEKTOPHBIM BEJIMUMHAM; IPUMEHSTh BEKTOPBI U JICHCTBUS HaJl HUMU
IIPU PELICHUH F€OMETPUUECKUX 3a1a4.
6 YMHOXEHNE BCEKTOpPA Ha YMCJIO. DopMyITUPYIOT OIIPEEIICHHUS U MILTIOCTPUPOBATh MOHATHS BEKTOPA, €0 JJIUHBI,
[IprumeHeHne BEKTOPOB K PELICHHIO OTKpBITHE HOBBIX KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATH BBEJICHUE IIOHATUN U NEHCTBUH,
3aj1au 1 o CBS3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMU IIPUMEPAMH, OTHOCALIUMUCS K
3HaHHH (U3MYECKUM BEKTOPHBIM BEJIMUMHAM; IPUMEHSITh BEKTOPBI U JICHCTBUS HaJl HUMU
IIpY PEIIEHNH FT€OMETPUYECKUX 3a1a4.
7 YMHOKEHUE BEKTOPA HA YUCIIO. DopMyIUPYIOT ONPEAEIEHUS U UILUTIOCTPUPOBATH MOHATUSL BEKTOPA, €ro JUINHBL,
HpHMCHCHHC BCKTOPOB K PCHICHUIO OTpa6 oTKa KOJIJIMHEAPHBIX M PaBHBIX BEKTOPOB; MOTUBUPOBATh BBECHHUE OHATHI U AEHCTBUIA,
1 . CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMU IIPUMEPAMH, OTHOCALIUMHUCS K
3aja4 YMEHUH i
HU3UYECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHATh BEKTOPEI U IEUCTBUSA HaJl HUMHU
P p P
IIpU PEIIEHUH F€OMETPUYECKUX 3a1a4.
8 KOHTpOJIbHaSI paﬁoTa Ne 1 mo 1 CaMoOCTOSTEIbHAS YMeTh caMOCTOSTENEHO IPUMEHSTH 3HAHUS ¥ HABBIKY BBIIOJHEHMS 3a1aHUl
Teme: « BekTopbi» pabora

I'eomerpusi: «Metoa koopaunar (114)




Paznoxenue BekTopa 1o ABym
HEKOJIJIMHEAPHBIM BEKTOpPaM

OTKpBITHE HOBBIX
3HAHUHI

OOBACHATH U WIUTIOCTPUPOBATH MMOHATHUS TPAMOYTOIFHON CHCTEMBI KOOPIMHAT,
KOOpAWHAT TOYKH ¥ KOOPAWHAT BEKTOPA; BBIBOAUTH U MCIIONB30BATh MIPH PEIICHUN
3a7a4 (pOpMyJIbl KOOPAMHAT CEPEIMHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHHS MEXKITY
JIBYMsI TOYKaMH, ypaBHEHHsI OKPY)KHOCTH U ITPSIMOU

10 KOOpI[I/IHaTBI BCKTOpa OOBSICHATH ¥ WILTIOCTPUPOBATH MTOHATHS NPSMOYTOJIBHON CHCTEMBI KOOPIUHAT,
OTKprTI/Ie HOBBIX | KOOpAMHAT TOYKH U KOOPJMHAT BEKTOPA, BHIBOJAUTh U UCIOJIB30BATh IIPU PEIICHUHU
3HAHUU 3a7a4 (hOpMyJIbl KOOPAWHAT CEPEIMHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHHS MEXKLY
JByMsl TOUKaMH, YPABHEHHsI OKPYKHOCTH U IIPSIMOUI
11 KOOpl[I/IHaTLI BCKTOpa OOBSICHATH ¥ WILTIOCTPUPOBATH MOHATHS NPSIMOYTOJILHOM CUCTEMBI KOOPJIUHAT,
OTpaGOTKa KOOpAWHAT TOYKH M KOOPJAHWHAT BEKTOPA; BEIBOAUTE M MCIIOJIE30BATh IPH PCHICHUU
yMeHI/Iﬁ 3a7a4 (hOPMyJIbl KOOPAWHAT CEPEIMHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHHS MEXKLY
JIByMsl TOUKaMH, YPABHEHUsI OKPYKHOCTH U IPAMOMI
12 HpOCTCfIIIIIzIG 3ala4v B KOOpAHHATax OOBACHSTH U WJUTIOCTPUPOBATH MOHATHUS TPSAMOYTOJIBHON CHCTEMbI KOOP/IUHAT,
OTKpLITI/Ie HOBBIX | KOOpAMHAT TOYKH M KOOPJIMHAT BEKTOPA, BHIBOJMTH U UCIOJIB30BATh IIPU PELICHUHU
3HAHUU 3a7a4 (pOpMyJIbl KOOPAWHAT CEPEIMHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHHS MEXKITY
JBYMsI TOUKaMH, YPABHEHUS! OKPYKHOCTH U NPSIMON
13 HpOCTCfIIIIIzIG 3ala4i B KOOpAHHATax OOBACHSTH U WIUTIOCTPUPOBATH MOHATHUS TPAMOYTOJIBHON CHCTEMbI KOOD/IUHAT,
OTpa60TKa KOOpAMHAT TOYKU M KOOPJAMHAT BEKTOPA, BEIBOAUTH U MCIIOJIH30BATh NPHU PCHICHUHU
yMeHI/Iﬁ 3a7a4 (POPMyJIbl KOOPAWHAT CEPEIMHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHHS MEXKITY
JBYMsI TOUKaMH, YPABHEHUS! OKPYKHOCTH U NPSMOMN
14 YpaBHeHI/ISI OKPYKHOCTHU U HpﬂMOfI OOBACHATH U WIUTIOCTPUPOBATH MOHATHUS TPAMOYTOJIBLHON CHCTEMBI KOOPIMHAT,
OTKpBITPIe HOBBIX | KOOpAMHAT TOYKH M KOOPJAMHAT BEKTOPA; BHIBOJAUTHL 1 MCIIOJb30BATh IIPH PEIICHUU
3HAHUU 3a7a4 (pOpMyJIbl KOOPAWHAT CEPEUHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHHS MEXKILY
JBYMsI TOUKaMH, YPABHEHUS! OKPYKHOCTH U NPSIMOMI
15 YpaBHeHI/ISI OKPYKHOCTHU U HpﬂMOfI OOBACHATH U WIUTIOCTPUPOBATH MOHATHUS TPAMOYTOJIBHON CHCTEMBI KOOPIMHAT,
OTpa60TKa KOOpAMHAT TOYKH M KOOPJAMHAT BEKTOPA; BHIBOJAUTH U MCIIOJb30BATh IIPU PCIICHUH
yMeHI/Iﬁ 3a7a4 (pOpMyJIbl KOOPAWHAT CEPEUHBI OTPE3Ka, [UTMHBI BEKTOPA, PACCTOSHHS MEXKLY
JIByMsI TOUKaMH, YPABHEHUS] OKPYKHOCTH U NPSIMOI
16 YpaBHeHI/ISI OKPYXHOCTH U prIMOf/'I OOBACHATH U WIUTIOCTPUPOBATH MOHATHUS MPAMOYTOJIBHON CHCTEMBI KOOPIMHAT,
OTpa60TKa KOOpJAMHAT TOYKH M KOOPJAMHAT BEKTOPA; BHIBOJAUTH U MCIIOJIb30BATh IIPU PCIICHUH
yMeHI/Iﬁ 3a71a49 (OpMyIbI KOOPAMHAT CEPEeIUHBI OTPE3Ka, JITMHBI BEKTOPA, PACCTOSHUI MEKITY
JIByMsl TOUKaMH, YPABHEHUS] OKPYKHOCTH U NPSIMOI
17 Pemenne 3anau OOBSICHATD ¥ MILTIOCTPUPOBATH MOHATHS NPSIMOYTOJIBHON CUCTEMBI KOOP/IMHAT,
OTpaGOTKa KOOpAWHAT TOYKU M KOOPAMHAT BEKTOPA, BEIBOAUTEL M MCIIOJIE30BATh MPH PCHICHUHU
yMeHI/Iﬁ 3a/1a4 GOpPMYJIbI KOOPIUHAT CEPENHBI OTPE3Ka, JITUHBI BEKTOPA, PACCTOSHUSI MEXKTY
JIByMsl TOUKaMH, YPABHEHUS] OKPYKHOCTH U NPSIMON
18 KontpoabHnas padora Ne 2 o CamocTosTenpHas | YMETh CAMOCTOSTENLHO IPUMEHSTH 3HAHHUS U HABBIKH BBIIIOJIHEHNUS 38/[aHAN
Teme: «MeToa KOOpAMHAT» pabora




19

VYpoxk 06061meHus o Teme: «MeTtos
KOOpJUHATY

OTtpaboTka
YMEHHI

OOBACHATH U WIUTIOCTPUPOBATH MMOHATHUS TPAMOYTOIFHON CHCTEMBI KOOPIMHAT,
KOOpAWHAT TOYKH ¥ KOOPAWHAT BEKTOPA; BBIBOAUTH U MCIIONB30BATh MIPH PEIICHUN
3a7a4 (pOpMyJIbl KOOPAMHAT CEPEIMHBI OTPE3Ka, [UIMHBI BEKTOPA, PACCTOSHUS MEXKTY
JIBYMsI TOYKaMH, ypaBHEHHsI OKPY)KHOCTH U ITPSIMOU

I'eomerpusi: «CoOTHOLIEHHE MeKITY CTOPOHAMU M YIJIAMHU TPeyroJabHuka» (154)

20

CuHnyc, KOCUHYC, TAaHT€HC U
KOTaHIeHC yTIJia

OTKpBITHE HOBBIX
3HaHUU

DopMynupoOBaTh U WUTKOCTPUPOBATH OMPEIENIEHUs] CHHYCa, KOCUHYCa, TAHTE€HCA U
koTaHrenca yriaoB oT 0 10 180°; BBIBOJUTH OCHOBHOE TPUTOHOMETPUUECKOE
TOKAECTBO M (POPMYITBI IPUBEACHHUS; (POPMYITHPOBATH M TOKA3BIBATh TEOPEMBI
CHUHYCOB ¥ KOCUHYCOB, IPUMEHSTh UX MPHU PEUICHUH TPEYTOJIbHUKOB OOBICHITH, KaK
HCTIONB3YIOTCS TPUTOHOMETpHUYECKIE (hOPMYIIBI B I3MEPUTEIBHBIX paboTax Ha
MECTHOCTH.

21

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC yIJia

Otpabotka
yMEHUM

DopMynuUpOBaTh U WUTIOCTPUPOBATH OTPEIENIEHUs] CHHYCa, KOCUHYCa, TAHTEHCA U
koTaHreHca yriaoB oT 0 10 180°; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUIECKOE
TOXKIECTBO U (POPMYITBI IPUBECHHUS; (POPMYITHPOBATH M TOKA3BIBATh TEOPEMBI
CHHYCOB ¥ KOCHHYCOB, IPUMEHSTh UX NPH PEIICHUH TPEYTOIFHUKOB OOBICHATE, KaK
HCTIONB3YIOTCS TPUTOHOMETpHUYECKIE (hOPMYIIH B I3MEPUTEIBHBIX paboTax Ha
MECTHOCTH.

22

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YyTJIa

OtpaboTtka
yMEHUI

DopMyITHpOBaTh U WLTIOCTPUPOBAThH ONPEACTICHUS CHHYCa, KOCHHYCa, TAHTCHCA U
KkotaHreHca yrioB oT 0 10 180°; BBIBOAUTH OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO U (POPMYIIBI IPUBECHHUS; (POPMYITHPOBATH M TOKA3BIBATh TEOPEMEI
CHUHYCOB M KOCUHYCOB, MIPUMEHSTh UX MPHU PEUICHUH TPEYTOJbHUKOB O0BICHITH, KaK
HCIIOJB3YIOTCS. TPUTOHOMETPpHUYECKIE (POPMYJIbI B H3MEPUTEIBHBIX paboTax Ha
MECTHOCTH.

23

CooTHoIIeHNE MEX]Ty CTOPOHAMH U
yTJIaMU TPEYTOJIbHUKA

OTKpBITHE HOBBIX
3HAaHUU

DopMynupoOBaTh U WUTFOCTPUPOBATH OTPEJIeNIEHHUs] CHHYCa, KOCUHYCa, TAHTEHCA U
koTaHreHca yrioB oT 0 10 180°; BBIBOAUTE OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO U (POPMYJIBI IPUBEACHHUS; (HOPMYITUPOBATEH M JOKA3bIBATH TCOPEMBI
CHUHYCOB ¥ KOCUHYCOB, IPUMEHSITh UX MPHU PEUICHUH TPEYTOJbHUKOB O0BICHITH, KaK
HCTIONB3YIOTCS. TPUTOHOMETPHUYECKUE (DOPMYITBI B U3MEPUTEIBHBIX paboTax Ha
MECTHOCTH.

24

CooTHo1IEHNE MEX]ly CTOPOHAMH U
yTJIaMU TPEyTOJIbHUKA

OTtpaboTtka
yMEHUH

DopMyITHpOBaTh U WLTIOCTPUPOBATH ONPEACTICHUS CHHYCa, KOCHHYCa, TAHTCHCA H
KkoraHreHca yrios oT 0 10 180°; BBIBOAUTH OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO U (POPMYIIBI IPUBECHHUST; (POPMYITHPOBATH M TOKA3BIBATh TEOPEMBI
CHHYCOB ¥ KOCHHYCOB, IPUMEHSTh UX IPU PEIICHUH TPEYTOJLHUKOB OOBSICHATH, KaK
HCTIONIL3YIOTCS TPUTOHOMETpUUYECKHE (POPMYITBI B I3MEPHUTEIBHBIX padoTax Ha
MECTHOCTH.

25

CooTHoIIeHHE MEXly CTOPOHAMU U
yTJIaMHU TPEYTOJIbHUKA

OTtpaboTka
YMEHUN

DopMynUpOBaTH U WLUTFOCTPUPOBATH OTPE/IeNIEHHUs] CHHYCa, KOCUHYCa, TAHTEHCA U
koTaHreHca yrioB oT 0 10 180°; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO U (HOPMYIIBI IPUBEACHUS; POPMYITUPOBATEH U JOKA3BIBATH TEOPEMBI
CHUHYCOB ¥ KOCHHYCOB, IPUMEHSITh UX TPH PEIICHUH TPEYTOJbHUKOB O0BSICHATH, KaK
HCTIONIL3YIOTCS TPUTOHOMETpHUUYECKHE (POPMYIIBI B I3MEPHUTEIBHBIX padoTax Ha
MECTHOCTH.

26

CooTHOIIEHNE MEX]ly CTOPOHAMU U

OTtpaboTka

(DOpMyJ'II/IPOBaTI) 1 WUTIOCTPUPOBATD OIPCACIICHNS CUHYCAa, KOCUHYCA, TAHI'CHCA U




yIJIaMH TPEYTOJIbHUKA

yMEHUHI

koraHrenca yrioB oT 0 10 180°; BBIBOJUTH OCHOBHOE TPUTOHOMETPUUECKOE
TOXIIECTBO B (HOPMYIIBI IPUBEIEHUS; (POPMYIUPOBATH U JJOKA3hIBATh TEOPEMBI
CHHYCOB ¥ KOCHHYCOB, IPUMEHATH UX IPH PEIICHUH TPEYTOIHHUKOB O0BICHATH, KaK
HCTIONB3YIOTCS TPUTOHOMETpHUYECKIE (hOPMYJIIBI B I3MEPUTEIHHBIX paboTax Ha
MECTHOCTH.

27 CKaJISIpHOG MMPOU3BCACHUC BCKTOPOB (opMyIHPOBATh OIPEACICHUS yTila MEX/y BEKTOPAMU M CKAJISIPHOTO IPOU3BEICHUS
OTKDBITHE HOBBIX BEKTOPOB; BEIBOANTH (DOPMYITy CKISIPHOTO MPOM3BENICHUS Yepe3 KOOPANHATHI
pBHaHI/If/'I BEKTOPOB; (hOPMyINpPOBATH 1 OOOCHOBBIBATH YTBEP)KACHUE O CBOHCTBAX CKAISIPHOTO
MPOU3BEICHUS, UCIIOIb30BATh CKAJIIPHOE IPOM3BEACHNE BEKTOPOB IIPU PEIICHUH
3aJa4
28 CKaJISIpHOG MMPOU3BCACHUC BCKTOPOB (hopMyIHPOBATH OMPEACTICHHS yTIIa MEKIY BEKTOPAMH M CKAJIIPHOTO MTPOU3BEACHNUS
OTp a60TKa BEKTOPOB; BEIBOANTH (YOPMYITy CKAJIIPHOTO MPOM3BEICHNUS Yepe3 KOOPAUHATHI
. BEKTOPOB; (hOPMyINPOBATH 1 OOOCHOBBIBATH YTBEP)KACHUE O CBOHCTBAX CKAISIPHOTO
MEHTIA p PMYIHP YTBEp p
y MPOU3BEJICHUS, UCIIOIL30BATh CKAJIIPHOE IIPOM3BEACHUE BEKTOPOB IIPU PEIICHUH
3a1a4
29 Pemenue 3amau (opMyITHPOBATH OIIPEACICHUS yTJla MEX/y BEKTOPaMU M CKAJISIPHOTO TPOU3BEICHUS
0 ™ a60TKa BEKTOPOB; BBIBOJUTH (POPMYJITY CKaJSIPHOTO MPOU3BEICHUS Yepe3 KOOPIMHATHI
o BEKTOPOB; ()OPMYJIUPOBATH U 0OOCHOBHIBATH YTBEPIKACHHE O CBOMCTBAX CKAISIPHOTO
yMCHHH MPOU3BEICHHUS; UCIIOJIb30BATh CKAJIIPHOC MPOU3BEICHUE BEKTOPOB IPHU PEIICHUH
3ama4
30 Pemenue 3amau (bopMyIHpOBaTh OIPEACICHUS yIila MEX/y BEKTOPAMHU M CKAJISIPHOTO POU3BENICHUS
OTp a60TKa BEKTOPOB; BBIBOJUTH (POPMYJTY CKaJSIPHOTO ITPOM3BEICHUS Yepe3 KOOPIUHATHI
. BEKTOPOB; (hOpMyINpPOBATH 1 OOOCHOBBIBATH YTBEP)KACHUE O CBOHCTBAX CKAISIPHOTO
MEHHEE p PMYIHP YTBEp p
y MPOU3BEJICHUS,; UCITOIL30BATh CKAJIIPHOE IIPOM3BEICHNE BEKTOPOB IIPU PELICHUH
3a1a4
31 Pemenue 3agau (OopMyITHPOBATH OIIPEACICHUS yTJla MEX/y BEKTOPAMH M CKJISIPHOTO TIPOU3BEICHUS
OtpaGoTKa BEKTOPOB; BEIBOANTDH (YOPMYITy CKAJISIPHOTO MPOM3BEICHNUS Yepe3 KOOPINHATHI
p . BEKTOPOB; (hOPMyJINPOBATH 1 OOOCHOBBIBATH YTBEP)KAECHUE O CBOHCTBAX CKAISIPHOTO
yMCHHH MPOU3BEJICHUS,; UCITOIL30BATh CKAJIIPHOE IIPOM3BEICHNE BEKTOPOB IIPU PELICHUH
3ama4
32 Pemenne 3aaa4 (bopMyIIHPOBATEH ONPEICIICHHS yIila MEKIY BEKTOPAMHU U CKAJIIPHOTO MTPOU3BEACHUS
0 ™ a60TKa BEKTOPOB; BEIBOAUTE (POPMYITY CKAJIIPHOTO MPOU3BEIACHUS Yepe3 KOOPAMHATHI
o BEKTOPOB; (hOPMYIHPOBATE M 0OOCHOBBIBATh YTBEPKACHUE O CBOMCTBAX CKAISIPHOTO
yMCHHH IIPOM3BECHNSI; UCII0JIb30BATh CKAISIPHOE IIPOU3BE/ICHIUE BEKTOPOB IIPU PELICHUU
3a1a4
33 KontpoabHnas padora Ne 3 nmo VMETh CaMOCTOSATENBHO MPUMEHATE 3HAHUS ¥ HABBIKY BBHITIOJHEHHUS 3 TaHUH
Teme: «CooTHOLIIEHME MEXKTY CamMocrosTenbpHas
CTOPOHAMM H YIJIAaMHU pabora
TPEyroJbHUKa»
34 Ypok 060011eH s TT0 TeMe: OtpaboTka (hopMyIHPOBATH ONPEACICHHS yTiIa MEKIY BEKTOPAMHU M CKaJIIPHOTO MTPOU3BEACHNUS
«COOTHOIIICHIE Me3KTy CTOPOHAMH yMeHI/IP'I BEKTOPOB; BEIBOJUTH (hOPMYITy CKAIIPHOTO MMPOU3BEACHHS Yepe3 KOOPIMHATHI

BEKTOPOB; (hopMyInpoBaTh 1 0OOCHOBHIBATH YTBEP)KAECHHE O CBOMCTBAX CKAISIPHOTO




yriaamMu TPeyroJbHUKa»

MPOU3BCACHUA; UCIIOJIB30BATh CKAJIAPHOC NPOU3BCACHNC BEKTOPOB IPU PCIICHUN
3ama4d

I'eomerpus:

«/IVIMH OKPY/KHOCTH M II0OIIAAb Kpyra» (124)

35

HpaBI/IJ'IBHI)IC MHOTI'OYI'OJIbHUKH

1

OTKpBITHE HOBBIX
3HAaHUU

DopMyJIMPOBATH ONPEACIICHUE TPABUIBHOTO MHOTOYTOJIbHUKA

36

HpaBI/IJ'IBHI)IC MHOTI'OYI'OJIbHUKH

OTtpaboTka
YMEHHI

DopMyJIUPOBATH ONPEACIICHUE TPABUIBHOTO MHOTOYT'OJIbHUKA

37

HpaBI/IJ'IBHI)IC MHOTI'OYI'OJIbBHUKH

OTtpaboTka
YMEHHI

DopMyJIUPOBATH ONPEACIICHUE TPABUIBHOTO MHOTOYT'OJIbHUKA

38

HpaBI/IHBHbIe MHOT'OYT'OJIbHUKH

OtpaboTtka
YMEHUU

(DOPMYJ'II/IPOBaTB OIIPCACIICHUC ITPABHUJIbBHOT'O MHOI'OYI'OJIbHHKA

39

JInvHa OKpY>KHOCTH M ILIOIIA/b
Kpyra

OTKpBITHE HOBBIX
3HAHUH

dopMynupoBaTh U JOKa3bIBATH TEOPEMBI 00 OKPY>KHOCTSIX, OITCAHHOW OKOJIO
MPaBUJILHOIO MHOTOYTOJIbHUKA, U BIIMCAHHOM B HETO; BHIBOJMUTH U UCIIOJIb30BATh
(dopMynBl U BEIYHCICHUS IUIOMIAAN MPABUIBHOTO MHOTOYTOJBHHKA, €TO
CTOPOHBI M pajinyca BITUCAHHOI OKPYXHOCTH; PEIIaTh 3aJja4l Ha IOCTPOCHHE
MIPaBIJIBHBIX MHOTOYTOJbHUKOB;

OOBSCHATH MOHATHS AJIMHBI OKPYKHOCTH H TUIOIIAHN KPYTa; BBIBOAUTH (DOPMYIIBI IS
BBIUHCIICHUS JUIMHBI OKPY)KHOCTH M JUTMHBI AYTH, TUTOLIAIN KPYTa U IUIOMIA N
KpPYT'OBOT'O CEKTOpa.

40

JInvHa OKpY>KHOCTH M ILIOIIA/b
Kpyra

OTtpaboTka
yMEHUH

DopMyIHUpOBaTh U T0Ka3bIBATh TEOPEMBI 00 OKPYXKHOCTSIX, OMMCAHHOH OKOJIO
MIPaBUIBHOTO MHOTOYTOJIEHUKA, U BIMCAHHON B HETO; BBIBOAUTH U UCIOJIB30BAThH
(GbopMynBl ISt BBIYUCIICHUS IUIOMIAAN NPABUIBHOTO MHOTOYTOJbHUKA, €0
CTOPOHBI U pajiyca BINCAHHOIN OKPY>KHOCTH; peIlIaTh 3a/1a4M Ha IOCTPOEHHE
HPaBUIIBHBIX MHOTOYTOJIbHUKOB;

OOBSICHATH MOHSATHS AJIMHBI OKPYKHOCTH M TUIOLIAH KPYTa; BHIBOAUTH (DOPMYJIbI IS
BBIUUCIICHUS JJIMHBI OKPYXKHOCTH U JUTMHBI OYTH, IUIOIAAN KPyra U IJI0Ma Il
KpYTOBOT'O CEKTOpa.

41

JlinHa OKpY>KHOCTH U IIJIOIIA]b
Kpyra

OTtpaboTtka
yMEHUN

dopMynupoBaTh U JOKa3bIBATH TEOPEMBI 00 OKPY>KHOCTSX, OIHCAHHOW OKOJIO
MIPABUIBHOTO MHOTOYTOJIBHUKA, M BIMCAaHHOU B HETO; BBIBOJANUTH M HCIOIb30BATh
(GopMyIIBl ISt BBIYHMCIIECHUS IUIOMIAAN MPaBUIBHOTO MHOTOYTOJIBHHKA, €T0
CTOPOHBI M Pajuyca BIUCAHHOH OKPY>KHOCTH; PEIIaTh 3a1a4H Ha IOCTPOCHHUE
IIPaBUJIBHBIX MHOT'OYT'OJIbHUKOB;

OOBSICHATH MOHATHS AJTUHBI OKPYKHOCTH U TUIOIIAAN KPYTa; BEIBOAUTE (POPMYIIBI IS
BBIYMCIIEHUS JUIMHBI OKPYKHOCTH M JUIMHBI IyTH, IUIOIAAY Kpyra U IVIoLaau
KpYTOBOT'O CEKTOpA.

42

JInHa OKpY>KHOCTH H ILIOIIA/Ib
Kpyra

OtpaboTtka
YMEHUN

DopMyITUpOBaTh U TOKa3bIBATH TEOPEMBI 00 OKPYKHOCTSIX, OMMCAHHOH OKOJIO
NIPaBUJIBHOTO MHOTOYIOJIbHUKA, U BIIMCAHHON B HET'0; BHIBOJUTh U UCIOJIb30BaTh
(¢hopMysBl [UIA BBIYHMCICHUS IIIOMIATH NMPABIIIFHOTO MHOTOYTOJBHHKA, €T0
CTOPOHBI U paJinyca BIMCAHHON OKPY>KHOCTH; PEIIaTh 3aJa4l Ha IOCTPOCHUE
NIPaBUJIBHBIX MHOT'OYT'OJIbHUKOB;

OOBSICHATH MOHSATHS JAJIMHBI OKPYKHOCTH M TUIOIIAN KPYTa; BHIBOAUTH (OPMYJIIBI UL
BBIYMCJICHUS [UIMHBI OKPY>KHOCTH M JUIMHBI IyTH, IUIOIIAAU Kpyra Y IVIOWAaax




KpYTOBOT'O CEKTOpa.

43

Pemenue 3amau

OtpaboTtka
YMEHHI

DopMynHpoOBaTh U JOKa3bIBATH TEOPEMBI 00 OKPYKHOCTSAX, OIHCAHHOW OKOJIO
MIPaBUJILHOI'O MHOTOYTOJIbHUKA, U BIIMCAHHOM B HETO; BHIBOJHUTH U UCIIOJIH30BATh
(dopMynBl ISt BBIYUCIECHUS IUIOMIAAN NPaBUIBHOTO MHOTOYTOJbHUKA, €0
CTOPOHBI M pajinyca BIIUCAaHHOI OKPYXXHOCTH; PELIaTh 3aJja4y Ha OCTPOCHHE
MIPaBUJIBHBIX MHOTOYTOJBHUKOB;

OOBSICHATH MOHSATHS AJIMHBI OKPYKHOCTH M TUIOLIAN KPYTa; BBIBOAUTH (DOPMYJIBI IS
BBIYHMCIICHUS JUIMHBI OKPY)KHOCTH ¥ JUTUHBI JYTH, TUIOLIAIN KPYTa U IUIONIa M
KPYTOBOT'O CEKTOpa.

44

Pemenue 3amau

OtpaboTtka
yMEHUHI

DopMynHpoBaTh U AOKa3bIBATH TEOPEMBI 00 OKPY’KHOCTSAX, OIHCAHHOW OKOJIO
IIPABUIBHOTO MHOTOYTOJIEHUKA, M BIMCAaHHON B HETO; BBIBOANUTH H HCIOIb30BATh
(opMymBl U BEIYHCICHUS IUIOMIAAN MPABUIBHOTO MHOTOYTOJBHHKA, €TO
CTOPOHBI M Pajuyca BIMCAHHOH OKPY>KHOCTH; PEIIaTh 3a1a4H Ha IOCTPOCHHUE
MIPABUIBHBIX MHOTOYTOJIbHHUKOB;

OOBSICHATH MOHSATHS AJMHBI OKPYKHOCTH M TUIOLIAH KPYTa; BHIBOAUTH (HOPMYJIBI IS
BBIUUCIICHUS JJIMHBI OKPYXXHOCTH U JUIMHBI AYTH, IUIOLIAN KpyTa U IIOIIA M
KpYrOBOI'O CEKTOpa.

45

Pemenue 3amau

Otpabotka
yMEHUI

DopMyIHUpOBaTh U T0Ka3bIBATh TEOPEMBI 00 OKPYXKHOCTSIX, OMMCAHHOH OKOJIO
MIPaBUIBHOTO MHOTOYTOJIEHUKA, U BOMCAHHON B HETO; BBIBOAUTH U UCIOJIH30BATh
(dbopMynBl ISt BBIYUCIICHUS IUIOMIAAN NPABHIBHOTO MHOTOYTOJbHUKA, E€r0
CTOPOHBI U pajyca BIMCAaHHOI OKPY>KHOCTH; pelliaTh 3a/1a4i Ha IOCTPOEHHE
MIPaBIJIBHBIX MHOTOYTOJbHUKOB;

OOBSCHATH MOHATHS AJIMHBI OKPYKHOCTH H TUIOIIAIHN KPYTa; BBIBOAUTH (DOPMYIIBI IS
BBIYHCIICHUS JUIMHBI OKPY>KHOCTH ¥ JUTUHBI AYTH, TUTOLIAN KPYTa U IUIOMIA N
KPYTOBOT'O CEKTOpa.

46

KonTposbHas padora Ne 4 no
Teme: «/[JIMHA OKPY’KHOCTH U
MJIOIIAAb KPYray

CamocrosTenbHas
pabota

VYMeTh caMOCTOSATEIIBHO MPUMCHATH 3HAHWS U HABBIKU BBITIOJIHCHU L SaZ[aHI/Iﬁ

I'eomerpus: «/IBu

keaus» (104)

47

TlonaTue aBMXEeHU

OTKpBITHE HOBBIX
3HaHUMI

O6’BHCH${TB, YTO TAKOC OTOGpa)KeHI/Ie IIJIOCKOCTH Ha C€6H, 1 B KaKOM cCJiy4dae€ OHO
Ha3bIBACTCA JBHXKCHUECM IIJIOCKOCTH, O6T)${CH${TI), YTO TaKO€ OCEBasA CUMMETpUA,
HEeHTpaJIbHasA, CAMMCTPUA, napannenLHmﬁ MEPEHOC U MMOBOPOT, O6OCHOBI)IB8.TI>, 4qTo
9TH OTO6pa7KeHI/I$[ IUIOCKOCTH Ha CceOsl SIBIISIIOTCS JABHXXCHUAMU, O6'I>$ICH${TI), KaKoBa
CBA3b MCIKAY ABUKCHUAMU U HAJIOKCHUAMU; WIITTIOCTPUPOBATH OCHOBHBIC BU/IbI
,HBI/I)KGHI/Iﬁ, B TOM YHCJIC C TOMOIIBIO KOMIIBIOTCPHBIX MTPOTPAMM.

48

TTonsarue nBM>XKeHUS

OtpaboTtka
YMEHUN

OGLHCHHTB, 4TO TaKoC OTO6pa)K€HI/I€ IIJIOCKOCTH Ha C€6H, 1 B KaKOM CJiy4a€ OHO
Ha3bIBACTCA IBUKXCHUEM ITJIOCKOCTH, O6’LHCHHTI), YTO TaKO€ OCCBasi CUMMETpUS,
HEeHTpaJbHasA, CHMMETPpUA, napannem)HLIﬁ NEPEHOC U MMOBOPOT; O6OCHOBLIBEITL, 4qTo
O9TH OTO6pa)K€HI/I$I IJIOCKOCTH Ha CeOs SIBIISIOTCS JABHXKCHUSAMU, 06”I>$ICH$ITI), KakoBa
CBA3b MCKAY ABUKCHUAMU U HAJIOKCHUSAMU; WIITTIOCTPUPOBATH OCHOBHBIC BUABI

I[BI/I)KGHI/If/'I, B TOM YHCJIC C TOMOIIBIO KOMIIBIOTCPHBIX IMTPOTrpaMM.




49

ITousgaTue nBUXEHUS

OTtpaboTka
yMEHUH

OOBSICHSATB, YTO TAKOE OTOOPaYKEHUE IIIOCKOCTH Ha Ce0sl, M B KAKOM CIIy4ae OHO
Ha3bIBACTCS JBIDKCHUEM IUIOCKOCTH; OOBSICHSTH, UTO TaKOE OCEBas CUMMETPHS,
LEHTpaIbHasl, CAMMETPHS, apaJUICIbHBIN IIEPEHOC U TIOBOPOT; 0OOCHOBBIBATH, YTO
9TH OTOOPaKEHMUS MIIOCKOCTH Ha CEOsI SABIAIOTCS IBIKCHUSIMU; OOBSICHATH, KAKOBA
CBSI3b MEXIY IBIKCHUSIMH U HAIOKCHUSIMH; WILUTIOCTPUPOBATH OCHOBHBIE BHIBI
JBIDKCHHUH, B TOM YHCIIE C TIOMOIIBIO KOMIIBIOTEPHBIX MIPOTPAMM.

50

[TapasnensHbIN IEPEHOC U TOBOPOT

OTKpBITHE HOBBIX
3HAaHUHI

OOBACHATB, UTO TAKOE 0TOOPAKEHHE TIOCKOCTH Ha ce0sl, U B KAaKOM CITydae OHO
HAa3bIBACTCs IBMKCHUEM ITIOCKOCTH; OOBSCHATh, YTO TAaKOE OCeBas CHMMETPH,
LEHTpaIbHast, CAMMETpPHS, ApAJUICIbHBIN [IEPEHOC U TIOBOPOT; 0OOCHOBBIBATH, YTO
9TH OTOOPaKEHMUS IFIOCKOCTH Ha CeO0sl SIBIISIOTCS IBHXKCHUSIMU; OOBSICHSTh, KAKOBA
CBSI3b MEXKY JIBMKCHUSIMH U HAUIOKESHUSIMH; WILTIOCTPUPOBATH OCHOBHBIE BHJIBI
JIBIDKCHUH, B TOM YHCJIIE C TIOMOIIBIO KOMITBIOTEPHBIX ITPOTPAMM.

51

[TapannenbHblil IepeHOC U TOBOPOT

OTtpabotka
yMEHUHI

OOBSICHSATB, YTO TAKOE OTOOPAKEHUE INIOCKOCTH Ha Ce0sl, U B KAKOM CIIy4ae OHO
Ha3bIBACTCA IBUXCHUECM ITJIOCKOCTH, O6’bHCHﬂTb, YTO TaKO€ OCCBasA CUMMETpUA,
HEeHTpaJlbHasA, CUMMETPUAA, HapaHHeHI)HbII\/’I MEPEHOC U MMOBOPOT, O6OCHOBI>IBaTI>, 4qTo
9TH O0TOOPaXKEHHS INIOCKOCTH Ha ce0s SIBILIFOTCS ABWKCHUSIMU; OOBSACHATD, KAKOBa
CBSI3b MEXY JIBWKCHUSMU M HAIOXKESHUAMH; WJUTFOCTPUPOBATH OCHOBHBIC BHIBI
JIBHOKCHHMIL, B TOM YHCIIE C TOMOIIBIO KOMIBIOTEPHBIX IPOTPAMM.

52

Pemenue 3amau

Otpabotka
yMEHUM

OOBACHATB, UTO TAKOE 0TOOPAKCHHE TNIOCKOCTH Ha ce0s, U B KAaKOM CIIydae OHO
HA3bIBACTCS IBIYKCHUEM IIOCKOCTH; OOBACHAT, YTO TaKOE OCEeBas CHMMETpH,
[EHTpaNIbHAs, CAMMETpPHSA, TTapaJUICTBHEIH ITEPEHOC U TIOBOPOT; 0OOCHOBEIBATH, UTO
9TH 0TOOPaKEHHUSI IJIOCKOCTH Ha CeOsl SIBJISIFOTCS IBHKCHUAMU; OOBSICHSITH, KAKOBA
CBSI3b MEK/Y JIBMDKEHUSIMU U HAJIO)KEHUSIMU; UIITFOCTPUPOBATh OCHOBHBIE BUJIBI
JIBUJKEHMH, B TOM YHUCJI€ C TOMOUIBI0O KOMIIBIOTEPHBIX POTPAMM.

53

Pemenue 3agau

OTtpaboTka
yMEHUH

OOBACHATH, UTO TaKOE 0TOOPAXKEHNE TNIOCKOCTH Ha ce0sl, U B KAaKOM CIIydae OHO
Ha3bIBACTCA JBHXKCHUECM IIJIOCKOCTH, 06T)${CH${TI), YTO TaKO€ OCEBasg CUMMETPHA,
HCHTpaJIbHasA, CAMMCTPUA, napannenLHmﬁ MEPEHOC U MMOBOPOT, O6OCHOBBIBaTI), 4qTo
9TH OTO6pa7KeHI/I$[ IUIOCKOCTH Ha CceOsl SIBIISIIOTCS JABHXXCHUAMU, O6L${CH${TL, KaKoBa
CBSI3b MEXXY JIBIJKCHUSIMH U HUTOKCHUSIMH; WILTIOCTPUPOBATH OCHOBHBIC BHIBI
JIBIDKCHUH, B TOM YHCIIE C TIOMOIIBIO KOMITBIOTEPHBIX ITPOTPAMM.

I'eomerpus: «HavaiabHbIe cBeae

HUS M3 cTepeoMeTpumn» (54)

o4

MHororpaHHuKu

OTKpbITHE HOBBIX
3HAHUH

I/I3y1{I/ITL OCHOBHBIC (bHprBI CTCPCOMETPUH; TOHATHC MHOTOI'PAHHUKA U €TO
OJIEMCHTOB; OCHOBHBIC IIPABUJIbHBIC MHOTOI'DaAHHUKH. I/I3o6pa>1<aT1) MHOT'OI'PaHHUKH,
CTpOUTH HpOCTEﬁHIPIG ceueHus. Pacmo3HaBaTh UX Ha TOTOBOM YEPTEIKE U I/1306pa)KaTb
C IIOMOIIIBIO HHHeﬁKH; O0BSCHSTH KaKue MHOTOTPAaHHUKH HAa3bIBAIOTCA BBIITYKJIBIMUA

55

MHororpanHuku

OTtpaboTka
yMEHU

W3yanTh OCHOBHBIE (GUTYpHI CTEPEOMETPHH; TOHATHE MHOTOTPAHHUKA U €T0
9JIEMEHTOB; OCHOBHBIE TPaBUIIbHBIE MHOT'OI'PaHHHUKH. 11300pakaTh MHOTOTPaHHUKH,
CTPOUTH NpOCTelINe ceueHns. Pacrio3HaBaTh X Ha TOTOBOM YepTEXe M M300pakaTh
C TTOMOIIBIO JINHEWKN; OOBACHATH KAKME MHOTOTPAHHUKH Ha3bIBAIOTCS BBITYKIIBIMH
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Tenau IMOBCPXHOCTU BpaAIICHUA

OTKpBITHE HOBBIX
3HAaHUU

MMOHATHUE HWIHHAPA, €T0 COCTABISIONMINX, (POPMYIIBI ITOMAIH OOKOBOI MMOBEPXHOCTH
IWJIMHIPA U KOHYca, TUIoMaau chepbl. n300paxkaTts Tesia BpallleHus, TIPUMEHSTh

(hopMyIIBI IPH peleHNH MPOCTEHIIINX 3aad.
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Tena 1 MOBEPXHOCTH BpaICHUS

MTOHATHE NWIMHAPA, €T0 COCTABIAIOMHNX, (HOPMYIIHI IITOmanu OOKOBOI MOBEPXHOCTH

OTpaGOTVKa LUINHIPA U KOHYCa, TUIoMany cepsl. n300paxkaTs Tela BPaIeHUs, TPHUMEHSITh
yMeHIH (hopMyIIBI IPH PEIICHUN MPOCTEHIINX 3a1ad.
58 00 akcroMax TUIAHUMETPUN OTKpBITHE HOBBIX | U3y4uTh OCHOBHBIE aKCHOMBI IITAHUMETPHH
3HAHUU
59 Pemenue 3aaa4d 0))C) OTpa60TKa YMeTh IpUMEHSTH BCE NIOIYyYEHHbIE 3HAHUS 38 KypC TEOMETPHH.
T€OMETPUYECKOr0 COACPKAHUS yMEHUH
60 Pemenue 3aaad 0))C) OTpa60TKa YMeTh IpUMEHSTh BCE NIOIYyYEHHbIE 3HAHUS 32 KypC FCOMETPHH.
T€OMETPUYECKOr0 COACPKAHUS yMEHUH
61 Pemenue 3amau 0))C) OTpa60TKa YMeTh NpUMEHSTH BCE NIOJIYyYEHHbIE 3HAHUS 38 KypC TEOMETPHH.
T€OMETPUYECKOr0 COACPKAHUS yMEHUH
62 Pemrenue 3amau OI'D OTtpaboTka YMeTh NpUMEHSTH BCE MOJTyYEHHbIE 3HaHUS 33 KypC TEOMETPHH.
Te€OMETPUYECKOI'0 COAEPKAHUS YMEHUM
63 Penrenue 3amau OI'D OTtpaboTka YMeTh NpUMEHSTH BCE MOJTy4EHHbIE 3HaHUS 3a KypC T€OMETPHU.
re€OMETPUYECKOI'0 COAEPKAHUS YMEHUM
64 Penrenue 3amau OI'D OTtpaboTka YMETh NPUMEHSATH BCE MOy4EHHBIE 3HaHUS 3a KypC FEOMETPHUH.
Te€OMETPUYECKOI'0 COAEPKAHUS YMEHUM
65 Penrenue 3amau OI'D OTtpaboTka YMeTh NpUMEHSTH BCE MOJTyYEHHbIE 3HaHUS 3a KypC T€OMETPHU.
Te€OMETPUYECKOI'0 COAEPKAHUS YMEHUM
66 Penrenue 3amau OI'D OTtpaboTka YMeETh NpUMEHSATH BCE MOTy4EHHBIE 3HaHUS 3a KypC FEOMETPHUH.
re€OMETPUYECKOI'0 COAEPKAHUS yMEHUH
67 Pemenne 3agau OI'D OTtpaboTtka VMeTh IPUMEHSTH BCE MOJIyYSHHbIE 3HAHHS 38 KYPC TEOMETPHH.
TCOMCTPHUYCCKOI'O COACPKAHUA YMEHUUN
68 Pemenne 3agau OI'D OTtpaboTtka VMeTh IPUMEHSITh BCE MOJIYUSHHbIE 3HAHHS 33 KYPC T€OMETPHUH.
TCOMCTPHUYCCKOI'O COACPKAHNA YMEHUUN




