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INOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma yuebHOrO mpenMera «MaremaTuka» pazpaboTaHa Ha OCHOBE TpeOOBaHUU K
IJIAaHUPYEMBIM pe3yiibTataM ocBoeHHs: OCHOBHOM oOpaszoBatenbHOU mporpammbl ['BOY «UTIHI Ne777»
Cankr-IlerepOypra, peanusytomnieit ®I'OC Ha ypoBHE cpenHero o0miero oopa3oBaHus

Pabouas nporpamma mo marematuke st 10-11 kiaccoB cocraBieHa Ha OCHOBE IMPOrpamMMBbI 10
marematuke g 10-11 ximaccos:
1. N.N. 3y6apesa, A.I'. Mopakosud. [Iporpammel mo Mmatremaruke (5-6 kinaccer), anredpe (7-9 kmaccsl),
anreope u Hadayiam ananusa (10-11 kmacesl) — M.: Muemo3uHa, 2012.
2. Ilporpammsr mo reomerpuu K yueOHHKY 10-11. Arop Aranacsu JI.C., B. @. Byry3os, C. b.
Kanomies u ap. (CocraButens coopruka nporpamm: T. A. Bypmuctposa. «IIpocsemienuey, 2013)

Hacrosmas paGouass mporpamma pa3paboTaHa B COOTBETCTBUU CO CIEIYIOIIMMHU HOPMATHBHO-
NPaBOBBLIMHU JOKYMEHTAMU:

- ®enepanpHblii 3akoH «O0 obpazoBanuu B Poccuiickoit @eneparun» ot 29.12.2012r. Ne273-®3 (B pen. ot
01.07.2020r.)

- IlocranoBnenue ['maBHOro rocynapcTBeHHOro caHuTapHoro Bpaua P® ot 29.12. 2010 r. Nel89 «O6
yreepxaenun CanlluH 2.4.2.2821-10 «CanuTapHO-3MUIEMUOIOTHYECKHE TPeOOBaHHS K YCIOBUAM H
OopraHusanuu o0y4eHus B 00111e00pa30BaTENbHBIX YUPEKICHUIXY;

- IloctanoBnenune ['maBHOrO TocynapcrtBeHHoro canutapHoro Bpaua P® ot 30 wurons 2020 r. N 16 “O6
VIBEp)KICHUH  CaHUTapHO-dmuaemuonornyeckux  mpasun  CII  3.1/2.4.3598-20  "CanurapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUS K YCTPONCTBY, CONEPKAHUIO U OpraHU3aIii paboThl 00pa30BaTENbHBIX
OpraHu3alii U JIPYruX OOBEKTOB COLMAIBHOW WH(PACTPYKTYpPHI [UIA ACTEH M MOJOJESKH B YCIOBHSX
pacnpocTpaHeHUs: HOBOW KOpoHaBUpycHOM nHdpeknuu (COVID-19)"

- ®eepanbHbIN TOCYJaPCTBEHHBIN 00pa3oBaTeNbHbIA CTAaHIAPT CPEHEr0 00IIEro 00pa30BaHus, YyTBEPKIAEH
npuka3oM MuHucTepcTBa 00pa3oBanusi U Hayku Poccuiickoit ®epepanmu ot 17 mas 2012 r. N 413 (C
W3MEHEHUSMHU U ToToJIHeHUusIMH oT 29 nekabps 2014 r., 31 nexabps 2015 r., 29 utons 2017 r., 24 ceHTs06D4,
11 mexabps 2020 1.)

- @enepasibHBIN NepeueHb Y4eOHUKOB, YTBEPKAEHHBIN MprKa3oM MuHucCTepcTBa npocselienus Poccuiickoit
®enepaunn ot 20 mas 2020 r. Ne 254;

- Ilpuxaz Ne 766 ot 23 nexabps 2020 r. «O BHeceHWU U3MEHEHUN B (efiepaibHbIi MepeueHb YYeOHUKOB,
JONYIIEHHBIX K HCIOJB30BAHMIO MPHU pEANM3alMd HMEKIUX TIOCYJApCTBEHHYIO AKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cCpemHero ooimero odpa3oBaHUs
OpraHu3alMsIMM, OCYIIECTBIISIONIMMH O0pa30BaTEIbHYIO JESATEIbHOCTb, YTBEPXKIEHHBIH MPHUKa30M
Munuctepctsa npocBenieHus: Poccuiickoit @enepanuu ot 20 mas 2020 1. Ne 254

- OcHoBHas oOpa3oBarenbHas Mporpamma cpenHero oomero o6paszoBanus ['BOY «MHxeHepHo-
texHonorunueckas mkosa Ne 777» Cankr-IlerepOypra (mpukas Ne 24-o1 ot 20.05.2019 1.).

- YcraB 'BOY «MuxenepHo-TexHoaornyeckas mkona Ne 777» Cankr-IlerepOypra;

- [Iporpamma paszButust ' BOY «MuxenepHo-TexHonoruueckas mkosna Ne 777y Caukr-IlerepOypra na 2019-
2023 rT;

- Yuebnsiii miian 'bOY «nxenepHo-TexHnonorudeckas mkosa No777» Cankr-IlerepOypra;

- [Tonoxxenue o pabouux nporpammax yueOHbIX mpeameroB, KypcoB ['BOY «MHxeHepHO-TeXHOIornyecKast
mrkona Ne 777» Cankrt-IlerepOypra (mpuxas Ne 139/1-o1 ot 25.05.2020 1.).

- [lonoxeHne o TeKyuel U MPOMEKyTOUHON aTTeCTalluu 00ydaromuxcs, GopMax ee MpOoBEACHUs, CUCTEME
OIICHUBAHUSI O0YUAIONINXCS U TIEPEBOJIC UX B cienyromui kiace. (mpukas Ne 24-ox ot 20.05.2019 1.).

- [TonoxxeHue o mopsijike peann3anuu 00pa3oBaTebHBIX IPOrPaMM C IPUMEHEHHUEM JIEKTPOHHOT0 00ydeHUs
Y IUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TeXHOMOTHH (Tprka3 Ne 182-o1 ot 21.08.2020 1.).

- PernameHT opraHuszanuu o0pazoBaTeIbHON JEATEIBHOCTH C MCIIOJIB30BaHUEM DJIEKTPOHHOTO 0OyUeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B IEPHO/] IEHCTBUS KapaHTHHA/OIrPaHUYUTEILHOTO PEKUMa
(mpuka3 Ne 182-ox ot 21.08.2020 r.).

- Ilopsmok mpoBeneHHs TEKYIIErO0 KOHTPOJIA U IMPOMEXKYTOUYHOM arTecTanuu OOydaromuxcs NpHU
MPUMEHEHUHU 3JIEKTPOHHOTO 00Y4YEHHUS M JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN B pean3aluu
o0pa3zoBaTeNbHBIX MPOrpamMm U ux vacteit (mpukasz Ne 182-ox ot 21.08.2020 1.).
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Pabouas mporpaMma BKIIIOUYAET B ce0sl IITaHUPYEMbIE PE3yIbTaThl 00yueHHs, COAepKAHNE, TEMAaTHYECKOe
[IJIJAaHUPOBAHUE.

HpI/IJ'IO}KeHI/IH K pa60qel71 mporpaMmMe COCTaBJIIIOTCA JIsI KaXJOT'0 KilacCa B IIapaJlJICId OTACIbHO U
BKJIIOYAIOT B ce0s KpaTKyr0 MOACHUTCIIBHYIO 3allUCKYy, KAJICHAAPHO-TCMATUUYCCKOC IIJIAHUPOBAHUC JIJIA
KOHKPETHOI'O KjIaCcCa U JIMCT KOPPCKTUPOBKHU.

KommuectBo y‘{e6HBIX 4acCoB, HAa KOTOPEIC pacCHYUTaHa IIporpaMmma:

10 xknacc |11 knmacc [Beero
KonnyecTBo yueOHBIX HE/IENb 34 34 68
KonnuecTBO 4acoB B HENEIO 7 u/wen | 74/Hen | 7 9/Hen
KonnuecTBO 9acosB B roja 238 238 476

VYpoBeHb cosepkaHus IPOrpaMMBbl: YIITyOJIeHHBIN
Mecto B yueOHOM Mj1aHe: 00s3aTeNbHAs YacTb.
Pabouas nporpaMMa OpHeHTHPOBaHA HA JIMHUIO YYEOHUKOB:

1. A. T'. Mopakosuu, I1. B. CemenoB. AnreOpa u Hadana ananu3a. 10 kmacc. B 2 ygacrsax.
Yacte 1: y4eOHUK sl 001Ie00pa30oBaTEeIIbHBIX YUPEKICHUN (MPOQMILHBIN ypoBeHB) — M.:
Mmuemo3suna, 2019.

2. A. T'. Mopakosuu, I1. B. CemenoB. AnreOpa u Hadana aHanu3a. 10 kimacc. B 2 gactax. Yacte
2: 3afauyHuK JUIs 0011e00pa3oBaTeNbHbIX YUpexaeHUN (mpoduiabHbIi ypoBeHb) — M.: MHeMo3uHa,
2019.

3. A.T. Mopxakosuy, I1. B. Cemenos. AnreOpa n Hauana aHanu3a. 11 kmacc. B 2 yacrax.
Yacte 1: yueObHuMK misi oOrieoOpa3oBaTeNbHBIX YUpeKAeHUN (MpoibHBIA ypoBeHb) — M.:
Mmuemosuna, 2019.

4.  A.T. Mopaxosuy, I1. B. CemenoB. Anrebpa u Hayana aHanu3a. 11 kimacc. B 2 actax. Yacts
2: 3afauHuK JUIs 00I1e00pa3oBaTeNbHbIX YUpexaAeHUN (mpoduiabHbId ypoBeHb) — M.: MHeMo3uHa,
2019.

5. VYwueOuuk mis oOmeobpazoBarenbHbiX yupexaenuit «l'eomerpus. 10-11 wmaccer» / JI.C.
AranacsiH, B.®. byry3os, C.b. Kagomues, JI.C. Kucenesa, J.I'. [lo3nsix. — M.: [IpocBemenue, 2019
T.

HporpaMMa N0 MATCMATHUKE OTpaXKaACT o0s13aTeNnbHOE IJIs YCBOCHHUA B CpeI[Heﬁ HIKOJIC COACPIKaHHNC

oOyueHus anredpe U reoMeTpuu U peanusyer ocHoBHble naen OI'OC.

I'naBHast nejb 00y4eHUs MAaTEMaTHKE COCTOUT B TOM, YTOOBI
OO6ecneunTh OBIIAZICHHE CUCTEMOM MaTeMaTUYECKUX 3HAHUM U YMEHHM, HEOOXOIMMBIX IS IPUMEHEHHUSI
B IIPAKTUYECKOH JIeATeNbHOCTH, N3y4EHHs] CMEXHBIX JUCUUIUINH, TPOAODKEHHS 00pa30oBaHusl.
CdopmupoBaTh KauecTB JIUYHOCTH, HEOOXOTUMBIX YEJIOBEKY IS NOJHOLIEHHOM U3HU B COBPEMEHHOM
o0111ecTBe, CBOMCTBEHHBIX MAaTEMAaTHUECKOM NEesATEIbHOCTH: ICHOCTH U TOYHOCTHU MBICIIH, KPUTHUYHOCTH
MBIIUICHNS, HWHTYMIUHU, JIOTUMYECKOTO MBIIUIEHUS, JJIEMEHTOB AJITOPUTMHUYECKON  KYJIBTYPBHI,
IPOCTPAHCTBEHHBIX MPEICTABICHUN, CTIOCOOHOCTH K MTPEOI0JIEHUIO TPYIHOCTEH.
Obecnieunth GOpMUpPOBAaHUE MPEACTABICHUN 00 HIEIX M METOJAaX MaTeMaTUKH KaK YHUBEPCAJIbHOTO
A3bIKa HAYKU U TEXHUKHU, CPEIICTBA MOJAECIMPOBAHHUS SIBJICHUH U IIPOLIECCOB.
Bocnurarh KyabTyphl TUYHOCTH, OTHOLIEHUS K MaTEMAaTHKE KaK K 4acTH OOIIeueI0BeUeCKOl KyJIbTYyphbl,
urparoieit oco0yro posb B 00IIECTBEHHOM Pa3BUTHH.

PaGouas mporpaMmMa crocoOCTBYeT pElIeHUI0 CIAeAYIONINX 3aJa4 U3Y4YeHUs MAaTeMaTUKU Ha YpOBHE

CpeIHero o0mero oopa3oBaHus:

— O0ecnieunth GOPMHUPOBAHKE MATEMATHIECKOTO arliapara Jjisl peIIeHUs 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, OKPY)KAIOIIeH peaTbHOCTH.

— OO0ecreYnTh pa3BUTHE ATOPUTMHYECKOTO MBIIILICHUSI, HEOOXOAUMOT0, B YaCTHOCTH, JJISl OCBOCHHSI
Kypca uH(OpMaTuKH; OBJIaIeCHUE HaBbIKAMU JEIYKTUBHBIX PacCyKIACHUH.
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— HayuuTh KOHKPETHBIM 3HAHUSAM O (PYHKITUSAX KaK BaXKHEHUIIIEH MaTeMaTHIeCKOM MOICIN TSt
OIHMCAHUS U UCCIIEAOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX,
SKCMOHEHIMATIbHBIX, MEPUOANUECKHX U JIP.), A1 GOPMUPOBAHUS Y YUAIIUXCS TIPECTaBICHUHN O
pOJIK MaTEMaTHKU B PA3BUTUU LIUBUIIU3ALMH U KYJIBTYPHI.

— Pa3Buth y ydamuxcs npocTpaHCTBEHHOE BOOOpaKEHUE U JIOTHUYECKOE MBIIIICHUE TTyTEM
CUCTEMAaTHYECKOTO M3y4YCHHS CBOMCTB T€OMETPUICCKUX (PUTYp HA IMIIOCKOCTH U B TIPOCTPAHCTBE U
MIPUMEHEHHUS] STUX CBOICTB NP PELUICHUH 3a/1a4 BHIYUCIUTEILHOTO U KOHCTPYKTHBHOI'O XapakTepa.

[Tpu oOydeHnn Ha ypoKax HCIONB3YIOTCS COBPEeMEHHbIE MeJaroru4eckue TeXHOJIOruu: MOIYIbHOE
oOyueHue, UHTepaKTUBHBIE TEXHOJIOTHH, rpodnemuoe ooyuyenue, UKT, npoekTHoe 00ydeHHe, TEXHOIOT U
MePEeBEPHYTHIN KJIacc, MHTETPUPOBAHHOE 00YUCHHE, UTPOBBIC METO I, METOJI KECOB, 3JIEMEHTHI TPEHUHTA.

B ciyuae nepeBoza otnenpHOro kiacca (00y4yaronierocs, KoJibl) Ha KapaHTUH WM OTPaHHUYUTEIbHBIN
pPeKHM BO3MOXKHO HCIIOJIb30BAHHE DJJIEKTPOHHOTO OOYYEeHHS U JUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX
TEXHOJIOTUH IJIsl peanu3anuu o0pa3oBaTeNbHOM MporpaMMbl Mo MpeAMeTy Win ee yactu. O6pa3oBaTeNbHbIi
nporecc B TakOM cirydae opranuzyercs npu nomomu Classroom. B3aumoneiictBue ¢ oOydaromummcs
ocymiecTisieTcs: mpu nomou ZOOM, auckop (110 BBIOOPY yuuTes).



NJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O IIPEJMETA
«MaTteMaTuKa»
10 kiaace

IIpeameTHBbIe pe3y/IbTaThI:
YuyeHHK HAYYHTCH:

— BBIIOJHATH apudmMeTndeckue IeicTBUsA, codeTass YCTHbIE M IMHCbMEHHbIE NPHEMBbI, IPUMEHEHHE
BBIUUCIIUTENILHBIX YCTPOUCTB; MOJIb30BATHCS OLCHKON M MPUKHUIKOM MPH MPAKTUYECKUX pacueTax;

— TPUMEHSTb OHATHSL, CBI3aHHbBIE C AETMMOCTbIO LIEJIBIX YMCENl PU PEIIEHUN MaTeMAaTUYECKUX 3a/1a4;

—  BBIIOJHATH JACUCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMH, MOJIb30BaThCs TEOMETPUYECKON MHTEpIIpeTaren
KOMIUIEKCHBIX 4YMCEN, B HPOCTEHIIMX CllydasX HaXOIUThb KOMIUIEKCHbIE KOPHU YpPaBHEHHH C
JeWCTBUTENLHBIMU KO3 (DUITHEHTaMU;

— TMPOBOAMTH NPeoOpa30BaHUE YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH.

—  HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHUS B IPAKTHUECKON ACATEIBHOCTH H JUISI ITOBCETHEBHON
KHU3HM;, IMPAKTUYECKUX pacdeToB Mo (opMmylaM, MCIOIb3ys IpPU HEOOXOIAUMOCTH CIPAaBOYHBIE
Marepuaibl ¥ MPOCTEHINE BHIYACIUTEIBHBIE YCTPONUCTBA;

—  ONpeAeNsATh 3HaueHHEe (PYHKUMU IO 3HAYCHMIO apryMEHTa IpU pasjIMYHbIX CIIOCO0ax 3adaHus
byHKIUY;

—  CTpPOUTh rpauku N3ydyeHHbIX (QYHKIMH, BBIIOIHATH [IpeoOpa3zoBaHue rpadukos;

—  OIHUCHIBATH 1O rpaduky u 1mo GopmMyse moBeeHUE U CBOWCTBA (PYHKIINH;

— pemaTth ypaBHEHHUS, CUCTEMbl YpaBHEHUM, HEPABEHCTBA; MCIIOJb3Ysl CBOMCTBa (DYHKIMH M HX
rpaduUecKue mpeICcTaBICHuUs;

— HCIOJIb30BaThb NPUOOpETEHHbIE 3HAHUS W YMEHHUS B IPAKTUYECKON JEATEIbHOCTH M Ui
MTOBCEHEBHOM KU3HU; ONMUCAHMS U UCCIICAOBAHUS C MOMOIIBIO (DYHKIMIA pealbHBIX 3aBHCUMOCTEH,
IPEJCTaBICHUs UX IpadUyecKy; MHTEepHpeTalun rpaguKoB peajbHbIX MPOLECCOB; MOCTPOCHUS U
HCCIEA0BAHUS IPOCTEUIINX MATEMATUYECKUX MOJIEIIEH.

— pemaTh TPUTOHOMETPUYECKUE YPABHEHUS;

—  JIOKa3bIBaTh HECIIOXKHBIE HEPABEHCTBA,;

— HaxOJUTh NPUOJIMKEHHBIE PELICHUs] YPAaBHEHUN U UX CUCTEM, HCIIOJIb3Ys TpapuuecKuii METoI;

— pemiaTth ypaBHEHHsI, HEPAaBEHCTBA M CHCTEMBI C IPUMEHEHNEM IpadUveCcKuX MPeCTaBIeHUH, CBOMCTB
GbyHKIH;

— BJIQZIETh OCHOBHBIMH MOHSATHSMH O TUIOCKHUX M MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MX
OCHOBHBIX CBOWCTBaX; yMeTh paclo3HaBaTb Ha YepTeXax, MOAEIIX M B peaJbHOM MHUpE
reoMeTpruecKue (GUTypbl; IPUMEHSITh N3yYCHHbBIE CBOWCTBA T€OMETPHUECKUX QUTYp U popMyI s
peleHusi FeOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICpKAHUEM;

— cdopMupOBaTh  TIPEACTABICHHWE O  HEOOXOMUMOCTH  JIOKa3aTelIbCTB MpH  OOOCHOBaHHHU
MaTeMaTHYECKUX YTBEP)KJICHHUH U pOJIM aKCHOMAaTHUKH B IPOBEIEHUH JETYKTHUBHBIX PACCYXKACHUMH;

— copMHpOBaTh MOHSATHIHOTO anmapaTa Kypca T€OMETpPHH; 3HAHWH OCHOBHBIX TeopeM, QOopMyn U
YMEHUS UX IPUMEHATh; YMEHUS JJOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI peILICHHS
3ajauy;

Yuyenuk MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

—  ¢(hOpMUPOBAHHOCTH MPEACTABIECHUIN 0 HEOOXOJMMOCTH JA0Ka3aTeNbCTB MPU 0OOCHOBAHUHU
MaTeMaTHYE€CKUX YTBEPKJIECHUN U POJIM aKCMOMATUKH B IPOBECHUU JEAYKTUBHBIX
paccyXJIeHui; ------ c(OpMUPOBAHHOCTH MOHATUHHOTO amnmapara 1o OCHOBHBIM pa3fieliaM Kypca
MaTeMaTUKU; 3HAHUW OCHOBHBIX T€OpeM, POPMYIl U YMEHUS UX MIPUMEHSITh; YMEHHsI IOKa3bIBaTh
TEOPEMBI U HaXOJIUTh HECTaHIaPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

— c(OpMHUPOBAHHOCTH YMEHHI MOJETUPOBAThH peabHbIe CUTYalllH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH OTYUEHHBINH PE3YIIbTAT;

— c(OpMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX IMOHATUSAX MaTeMaTu4eCcKOro aHaJIN3a U UX
CBOMCTBax, BIaZIcHHNE YMEHHEM XapaKTepH30BaTh MOBeAeHNE PYHKINMN, HCTIONb30BAHNE
MOJIYYeHHBIX 3HAHUM /1711 OMMCAHUs U aHAJIM3a peajbHbIX 3aBUCUMOCTEN; BIIaJICHUE YMEHUSIMU
COCTaBJIEHUS BEPOATHOCTHBIX MOJIEJIEH MO YCIOBUIO 33J1a4l U BBIYHMCIIEHUS BEPOSITHOCTH
HACTYIUICHHsI COOBITUH, B TOM YHUCIIE C TPUMEHEHHEM (hOpMYIT KOMOMHATOPUKH U OCHOBHBIX
TEOPEM TEOPUHU BEPOATHOCTEN; UCCIEAOBAHUS CIIYYaHBIX BEJIMYUH IO UX PACIPEIECICHHUIO.
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BJIaJICHUE OCHOBHBIMH MOHATHSIMH O ITIOCKUX W MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (UTYpax,
HUX OCHOBHBIX CBOMCTBAX;

c(hOpMHPOBAHHOCTH YMEHHUS PACIIO3HABATh HA YEPTEkKaX, MOACIAX U B PEATbHOM MUPE
reoMeTpudeckue QUrypsl; IPUMEHEHHE U3YUYEHHBIX CBOMCTB reOMeTpHUECKUX QUTYyp U GopMym
JUISL pEIIEHUS TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJICPKAHUEM;
c(hopMHPOBAaHHOCTH Y4€OHOW U OOIIEIOIb30BATEILCKON KOMIIETEHTHOCTH B 00J1aCTH
HCIIONIh30BaHUs HH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

MeTaHpe[[MeTHLIe pe3yJbTaThbl:

Mpe/icTaBiIeHHs] 00 HaesaX U O METOJIaX MaTeMaTUKHU KaK YHHUBEPCAJIBHOM SI3bIKE€ HAYKH M TEXHUKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U IIPOLIECCOB;

yMEHHE BHUAECTh MAaTEeMAaTUYECKYI0 3aJauy B KOHTEKCTe MPOOJEMHOW CHUTyalluM B JIPYIHX
JUCLUIIIMHAX, B OKPYXKaIOLEH KU3HH;

yMEHHE HaxXOAWTh B PAa3IMYHBIX HCTOYHUKAX HH(MOpPMALNIO, HEOOXOAMMYIO [UIsl pEeLIeHUs
MaTeMaTHYeCKUX MpoOJeM, MPeICTaBIsATh €¢ B OHATHON (popMe, MPUHUMATh PEIICHUE B YCIOBUSX
HEMOJIHOM U N30BITOYHOM, TOYHON M BEPOSTHOCTHOM HH(OpMALINY;

YMEHHE TIOHUMATh U UCTOIB30BATh MATEMAaTHUECKHE CPEACTBA HArISIIHOCTH (TpaduKu, JHarpaMmBbl,
TaOJIUILIBI, CXEMBI U JIP.) VIS WIUTIOCTPAIH, UHTEPIPETAINH, apTyMEHTALIUH;

yYMEHHE BBIJIBUTaTh  THUIIOTE3bI IPpU  PELICHHUU yueOHBIX 3a/1a4, IMOHUMATh
HE00XOUMOCTD UX MPOBEPKH;

YMEHHE IPUMEHSATh UHAYKTHUBHBIE U JIeTyKTHBHBIE CITOCOOBI pacCyXKICHHIA,

BHJIETh Pa3JIMYHbIE CTPATErUH PEUICHUS 3a/1a4;

IIOHUMAaHHE CYHUIHOCTH aJITOPUTMHUYECKUX NPEANUCAHUN U YMEHHE JEWCTBOBAaTh B COOTBETCTBUH C
MPEAJIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUTh 1I€JIM, BBIOUPATh U CO3JaBaTh aIrOPUTMBI Ui PELIEeHUs y4eOHbIX
MaTeMaTHYECKUX MpodIem;

YMEHUE IJIaHUPOBATh U OCYILECTBIIATH AEATEIBHOCTD, HAIIPABICHHYIO Ha

pelIeHne 3a1a4 UCCIEI0BaTENbCKOIO XapaKTepa;

JInuHOCTHBIE pe3y/IbTaThl:

C(POPMHUPOBAHHOCTb LEJIOCTHOTO  MHPOBO33PEHMS, COOTBETCTBYIOILETO

COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU M OOLIECTBEHHOM MPAKTUKH;

YMCHHUEC SACHO, TOYHO, 'PaMOTHO H3JIaraTb CBOHW MBLICJIIU B yCTHOfI W THCHbMEHHOM pe€ur, NMMOHUMATh
CMBICJI IIOCTABJICHHOM 3a/1a4y, BBICTPAUBATh apIryMEHTALMIO, IPUBOIUTD IIPUMEPBI U KOHTPIIPUMEDBI;
KPUTHYHOCTb MBIIIJICHUA, YMCHUEC pacrno3HaBaTb JOTMYCCKU HCKOPPCKTHBIC
BBICKa3bIBaHMsI, OTJINYATh TUIIOTE3Y OT (aKTa;

IPEJCTAaBICHUE O MATEMaTHYECKOW Hayke Kak cepe 4eloBEeUeCKOW AEATENBHOCTH, 00 JTamax ee
pa3BUTHSA, O €€ 3HAUMMOCTH JUIs Pa3BUTUS LIUBWIA3ALUY;

KpCaTHuBHOCTb MBIINIJICHUSA, MHULIUATHBA, HAXOAUYUBOCTh, AKTUBHOCTDH IIPHU PCIICHUU MATCMATUYCCKUX
3a1ad;

yMEHUE KOHTPOJIMPOBAaTh pouecc u pe3yJbTar y4eOHOI
MaTeMaTHUYECKOU JIEATEIbHOCTH;

CIIOCOOHOCTh K HOMOITMOHAIILBHOMY BOCTIPUSTHIO MaTEMaTHYECKHX OOBEKTOB, 3ajad, pPEIICHH,
pacCyXJIeHUH;



NJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOTI'O IIPEJIMETA
«MaTteMaTuKa»
11 kaace

IIpeameTHbIE pe3ybTaThI:

Y4eHUK HAYy4YuTCH:

B pesynbraTe uzyyenuss MaTeMaTuky Ha IPOQHUILHOM YPOBHE YUCHUK JOJIKCH YMETh:
— BBITNOJHATH apu(pMeTHUECKUE ACUCTBHS, COUYeTasi YCTHhIC M MUCbMEHHBIE MPUEMBI, IPUMEHEHHE BBIYUCIUTEIBHBIX
YCTPOKMCTB; MONb30BATHCS OLICHKON M MPUKHUIKON IIPU MPAKTUYECKUX PACUETaX;
— IPUMEHSATH ITOHATHSL, CBA3aHHBIE C IEIMMOCTBIO LIEJIbIX YHCEII IIPH PELICHUH MaTeMaTHIECKUX 3a1a4;
— BBINOJIHATH JCHCTBUS ¢ KOMIUICKCHBIMH YHCIIaMH, TIOIb30BaThCs TEOMETPUIECKON HHTEpIpeTalneil KOMITIEKCHBIX
qucel, B MPOCTEHIINX CIydasix HaXOIUTh KOMIJIEKCHbIE KOPHU YPaBHEHUH ¢ AEHCTBUTEILHBIMU KOAQQULINEHTAMH;
— MIPOBOIUTH IIPE0OPa30BaHNE YNCIOBBIX U OYKBEHHBIX BBIPAKEHHH.
— HUCTIONB30BaTh MPUOOPETCHHBIC 3HAHKS U YMEHUS B MPAKTHYECKON NESTENBLHOCTH W JAJISl TIOBCEIHEBHOM JKU3HU; —
MPaKTUYECKUX PacdyeToB Mo (opMysaM, MCIONB3ys MPU HEOOXOJUMOCTH CIIPAaBOYHBIE MaTepHajbl M MPOCTEHIINE
BBIYUCIIUTEIBHbBIE yCTPOICTBA;
— OIpeAesATh 3HaueHHe (PYHKLUH 110 3HAYECHUIO apTyMEHTa IIPY Pa3IMyHbIX CIIO0C00ax 3amaHus GyHKLUHY;
— CTPOUTH TpayKH N3yYSHHBIX QYHKIHIA, BHIIOIHATE MPeoOpa3zoBaHue rpauKoB;
— OIMUCHIBATH MO TpaduKy H 1Mo (popMyIie MOBeIeHUE U CBOMCTBA (hYHKITHIA;
— pemaTth ypaBHEHHs, CHCTEMbl YpaBHEHHH, HEPaBEHCTBA; MCIOJb3Yys CBOMCTBa (YHKUMM M WX TpaduyecKue
MpeCTaBIICHUS;
— HCTIONIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTHYECKON NESTEILHOCTU W JJISl TIOBCEIHEBHOM JKU3HU; —
ONMCAHUS M HUCCIENOBAHUS C MOMOLIbI0 (DYHKIMHA peaJbHBIX 3aBUCHUMOCTEH, MPEICTaBICHUS HX IpaHyuecKH;
WHTEPIpETAUH IPapUKOB PEANTbHBIX MTPOIIECCOB;
— peuiaTh palMoOHAIbHbIE, HPPAaUOHANILHBIE, TOKa3aTeNbHbIe, IoTapupMHIECKHE, TPUTOHOMETPUYECKUE YPaBHEHHS U
HEpaBEHCTBA,;
— JIOKa3bIBaTh HECIIOKHbBIC HEPABEHCTBA;
— HaXOAMUTh MPUOIKEHHBIE PEIICHHS yPaBHEHUH U MX CHCTEM, UCTIONb3Ys TpadruecKHii METOI;
— pelaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IPUMEHEHUEM IpadMueCKUX NPEICTaBICHUN, CBOMCTB (QYHKIIMIA;
- MCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOH NEATETHbHOCTH W JIsl OBCEAHEBHOW KHM3HU; —
MOCTPOCHUS ¥ UCCIIEIOBAHMUS IPOCTEHIITNX MaTEMAaTHIECKUX MOJICIICH.

Y4eHUK MOJyYUT BO3MOKHOCTH HAYYUTHCH:
* c(hOpMHUPOBAHHOCTH MPEACTABICHUH O HEOOXOOMMOCTH J[I0Ka3aTeiIbCTB NPH OOOCHOBAHWH MaTEMAaTHYECKHX
YTBEPKJCHUN M POJIM aKCHOMATHKH B MTPOBEICHUH JCYKTUBHBIX PACCYKICHH;
* c(hOpMHUPOBAHHOCTH MOHITUIHHOTO alnapaTa 0 OCHOBHBIM Pa3JiesiaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TEOPEM,
($hopMyn 1 yMEHUS UX IPUMEHSTh; YMEHUS JOKa3bIBaTh TEOPEMBI U HAXOIUTh HECTaHAAPTHBIE CIIOCOOBI PELICHNUS 3a1ay;
* cpOpPMHUPOBAaHHOCTH YMEHHUH MOJEIMPOBAaTh pEANbHbIE CHUTYallUH, HCCIECOBATh IIOCTPOCHHBIE MOJIEIH,
WHTEPIPETUPOBATH MOJTYUYCHHBIN pE3yIIbTaT;
* c(hopMUPOBAHHOCTH NPEACTABICHUNA 00 OCHOBHBIX MOHATUSIX MAaTEMAaTHUECKOIO aHAJIM3a U UX CBOMCTBAX, BIAJCHUE
YMEHUEM XapaKTepU30BaTh MOBEACHUE (QYHKIMA, MCIIONB30BAHUE TONYUYCHHBIX 3HAHUN JJISl ONMUCAHUS W aHaIn3a
peanbHBIX 3aBUCUMOCTEN;
* BJIQJICHUIO YMEHHMSMH COCTABJICHHMS BEPOSTHOCTHBIX MOJEIEH IO YCJIOBUIO 33/1a4d U BBIYMCIICHHS BEPOSITHOCTH
HACTyIJICHHUsI COOBITWH, B TOM 4YHCJIE C NpUMEHEHHEM (GOpMyJl KOMOMHATOPDMKH W OCHOBHBIX TEOPEM TEOPUHU
BEPOSITHOCTEH; HCCIIEOBAHHS CITyYafHbIX BEJTUUWH 10 UX PACIIPEICIICHHUIO;
* BJIAJICHUIO OCHOBHBIMH IOHATHSIMH O TUIOCKMX W TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PHUTypax, MX OCHOBHBIX
CBOHCTBax; c()OPMUPOBAHHOCTH YMEHHUS PAcIO3HABATh HA YEPTEKaX, MOJEIAX U B peallbHOM MUPE T€OMETPUUECKHUE
(UryphI; IPUMEHEHUIO N3YYEHHBIX CBOWCTB T€OMETPUIECKUX Guryp u Gopmys JUist pelieHusi TeOMETPHYECKIX 33124
W 33124 C TIPAKTHYECKUM COJICPIKaHUEM.

MeTtanpeaMeTHbie pe3yabTaThbl:

*TIpE/ICTaBIEHUS 00 HWAEIX M O METOJaX MaTeMaTHKH KaK YHHBEPCAIBHOM S3bIKE HAYKH W TEXHUKH, CPEJIICTBE
MOJEJIUPOBAHUS SIBJICHUHN U MPOIIECCOB;

*YyMEHHE BHJETh MAaTEMaTHYECKYIO0 3a7lady B KOHTEKCTe MPOOJIEMHOM CHTyallul B JPYTHX [AWCHUIUIMHAX, B
OKpY>Kalollel sKU3HU;

*YMEHUE HaXOJUTh B PA3JIMYHBIX HCTOYHUKAX HH(DOPMAIINIO, HEOOXOAUMYFO JUISl PEIICHUS] MATEMAaTHIECKHUX ITPOOIIeM,
MPEICTABIATh €€ B IIOHATHOW (opMe, MPUHMUMATH PEIICHHWE B YCIIOBUSAX HEMOJHOW M H30BITOYHOM, TOYHOH H
BEPOSATHOCTHOM MH(OPMAIIUH;

*yMEHUE MOHUMATh U MCII0JIh30BaTh MATEMAaTUIECKHUE CPEACTBA HATIISTHOCTH (TpadMKHy, TUarpaMMbl, TAOIUIIBI, CXEMBI
Y Ap.) U WLTIOCTPALUN, HHTEPIIPETAlliN, apTyMEHTAIlNH;

*YMEHHUE BBIBUTATH THIIOTE3BI IPY PEIICHNH yUeOHBIX 3a1a4, TOHUMATh HEOOXOANMMOCTh MX TIPOBEPKH;
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*yMEHHE NPUMEHATh UHIYKTHBHBIC U ACAYKTHBHBIE CIIOCOOBI pacCyXKICHUH, BUICTh PA3IMYHBIC CTPATETUH PEILICHUS
3aj1a4;

*[IOHMMaHHUE CYLIHOCTH aJTOPUTMHYECKUX MPEINHCAHUN U YMEHHE JIeCTBOBATh B COOTBETCTBHHU C NPEIJI0KEHHBIM
aIrOpPUTMOM,;

*YyMEHHE CAMOCTOSTEIbHO CTaBUTh LIEJIH, BEIOMPATh M CO31aBaTh AITOPUTMBI JUIS PEIICHHST YICOHBIX MATEMAaTHYCCKUX
npobiem;

*YyMEHHE IUIAHUPOBATh M OCYLIECTBIATH ACSATEIBHOCTh, HANPABICHHYI0 HAa PEIICHUE 3a/lad HCCIIEH0BATEIbCKOTO
XapakTepa;

*c(hOPMUPOBAHHOCT y4eOHOW ¥ OOINE IOJB30BATEIbCKOW KOMIIETCHTHOCTH B OOJAaCTH  HMCIOJIB30BAHUS
UH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;

JIN4HOCTHBIE Pe3yJIbTATHI:

* c(hOPMHPOBAHHOCTH LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU H
00IIECTBEHHON TPAKTHKH;

* YMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTh CBOU MBICIIH B YCTHON M MUCbMEHHOW PEUH, HOHUMATh CMbICII [TOCTABICHHOM
3a/1a4¥, BBICTPAMBaTh apryMEHTALUIO, IIPUBOAUTH IIPUMEPBI M KOHTPIIPUMEPBL;

*KPUTHUYHOCTb MBIINIJICHUA, YMCHUC PACIIO3HABAThH JIOTUUCCKU HEKOPPCKTHLIC BBICKA3bIBAHUA, OTJIMYATH T'MIIOTE3Y OT
¢axra;

*[IPE/ICTABIICHUE O MAaTEeMAaTHYECKOW HayKe Kak cepe YeIOBeYEeCKOM AeSTeNbHOCTH, 00 JTamax ee pasBUTHUS, O e
SHAYUMOCTHU JIA pa3BUTHA HUBUIIN3AIUHN

*KpCAaTUBHOCTH MBIIIJICHUS, MHUIIUATUBA, HAXOAUYUBOCTb, AKTUBHOCTD ITPU PCIICHUN MAaTCMATUYCCKUX 3a1aY,

*yMEHHE KOHTPOJIUPOBATH MPOLIECC U Pe3yabTaT YueOHOH MaTeMaTHUECKON e TeIbHOCTH;

*CIIOCOOHOCTH K AMOIIMOHAIBHOMY BOCHIPHSTHIO MAaTEMAaTHIECKHX OOBEKTOB, 33/1a4, PEIICHHUI, pacCyKACHHII;

COJAEPKAHUE YYEBHOI'O KYPCA

10-ii knacc (2384.)
IloBTOpEeHue Kypca ajaredpbl 0CHOBHOM MIKOJIBI (

JeiicTBUTEIbHBIE YMCJIA

Harypaneuble u uenbie uncna. PanuonaneHble uyucna. HppanuoHanbHble yuciaa. MHOXKECTBO
JEHCTBUTEIBHBIX Yucel. Moaysp AEHCTBUTEIBHOIO Ynuciia. MeTol MaTeMaTUIYECKON MHTYKIIUH.
YucioBble pyHKIUH

Ompenenenue U crnocoObl 3amanus yuciaoBoi QyHkuu. O6nacTe onpeneneHrus U 00JIacTh 3HAYCHUM
¢ynkuuu. CpoiictBa (yHkimii. MccnenoBanue ¢ynkuuil. Yrenue rpaduxa. OnpeneneHue U 3aaaHue
oOpartHo# ¢pyHkiuu. [loctpoenne rpadukoB npsMoil 1 00paTHON (YHKIUH.

Tpuronomerpuyeckue pyHKIUH

YucnoBas OKpyKHOCTb. JlJTMHA 1yTH YMCIOBOM OKPYKHOCTH. YHUCIIOBast OKPYKHOCTh Ha KOOPJIUHATHOM
wiockoctu. OnpezeneHne CHHyca M KOCHHYCA Ha eTMHUYHON OKPYXHOCTH.

OmnpeneneHre TaHTeHCA M KOTAHT€HCA. [pUrOHOMETpUYeckHe (QYHKIIMHM YHCIOBOIO apryMeHTa.
VYrporieHne TpUroHOMETPUIECKUX BbIpakeHUH. TpuroHoMmeTprudeckne GyHKIIMH YTIIOBOTO apryMeHTa.
Pemienue mpsiMOyroibHBIX TpeyroiabHUKOB. Dopmynsl npuBeaeHus. OyHKuus y=sinx, e€ CBOWCTBa U
rpadpuk. @yHKuMS y=cosX, e€ cBoiictBa u rpaduk. IlepmonuyHocTs QYHKIMHA y=sinX, y=cOsX.
[Toctpoenue rpadpuka pynkuuit y=mf(x) u y=f(kx) no uzsectaomy rpaduxy ¢pyukuun y=f(x). ®ynkuun
y=tgX U y=ctgx, UX CBOWCTBa U IpapuKH.

Tpuronomerpuyeckue ypaBHeHUst

Omnpenenenre U BBIYMCIEHUE apKKOCHHYca. Penenne ypaBHeHus cost=a. OnpeneneHue U BbIYMCICHUE
apkcuHyca. Pemenue ypaBHeHHs sint=a. ApKTaHT'€HC M apKKOTaHTeHC. Pemienue ypaBHeHUM tgx=a,
ctgx=a. IIpocreiline TPUrOHOMETPUUYECKHE YypaBHEHUA. Pa3nuyHble METOABI PEIICHUS YPaBHEHHM.
OnHOpOAHBIE TPUTOHOMETPUYECKUE YPABHEHHS.

IIpeoOpa3zoBanne TPUTOHOMETPUYECKHX BbIPAKEHHUI

CuHHYyC 1 KOCUHYC CyMMBI M pPa3HOCTH apryMEHTOB. TaHI€HC CyMMBI M pa3HOCTH apryMEHTOB.

®opMynbel  nBOMHOTO aprymenta. [IpeoOpa3oBaHume CyMM TPUTOHOMETPUYECKMX (YHKIUHA B

npousBeneHue. [IpeobpazoBanue npou3BeIeHUI TPUTOHOMETPUUYECKUX (YHKIUN B CYMMBI.
IIpousBoanas



OmpeneneHne YMCIOBOM TOCIEIOBATEIFHOCTH, CIIOCOOBI €€ 3aaHusi U cBoWcCTBa. Ilpemen umcioBoii
MOCIIEIOBATEIPHOCTH, CBOWCTBA  CXOMSIIUXCS — mocienoBarenbHocTeld. CymMma  OECKOHEUHOM
reoMeTpuueckoi mporpeccuu. [Ipenen GpyHkMu Ha OECKOHEYHOCTH U B TOYKE.

3ajaud, TOPUBOAAIIME K TOHSITHIO TPOU3BOAHOW, OMNpENEICHUE MPOU3BOAHOM, BBIYUCICHHUE
npou3BOAHBIX. [loHsATHE TIpOoM3BOAHONW n—Horo mopsaka. duddepeHnmnpoBanue ClI0KHON (YHKIIHH.
HuddepenunpoBanue oOpatHoii GyHKIHMU. Y paBHEHUE KacaTelbHON K Tpaduky Gpynkuuu. [Ipumenenne
MPOM3BOTHOM I HCCIeNOoBaHUsA (PYHKIMHA Ha MOHOTOHHOCTb M 3KCTpeMyMbl. [IpumeHeHue
MPOU3BOJHON ISl JOKA3aTeNIbCTBA TOXAECTB W HepaBeHCTB. lloctpoenue rpadukoB QyHKIHIA.
[IpuMeHeHne TPOW3BOMHOM JJIsi OTHICKAHWS HAMOOJBIIETO0 M HAMMEHBIIETO 3HAYCHUH HENPEPHhIBHON
(YHKIIUY Ha TPOMEXKYTKE. 3a/1a4vl Ha ONITUMH3AIIHIO.

KomOunHaTopuka u BepoiITHOCTH

ITpaBuno ymHoxkenus. IlepecranoBku u (akropuansl. Beibop Heckosbkux 3nemMeHToB. CoueTaHus M
pasmemnienust. bunom Heiotona. Ciryuyaitapie cOOBITHS M UX BEPOSTHOCTH.

KoMmiekcHbIe yncia

KommiekcHble uncna u apugMeTndyeckue onepauuu HaJg HUMU. KoMIulekcHble ynciaa U KOOpAWHaTHas
IUIOCKOCTh. TpuroHomerpudeckas popma 3annucu KOMIJIEKCHOTO YUCIIa.
KommiekcHble unciia 1 KBaJipaTHble ypaBHEeHUs. Bo3BeieHre KOMIUIEKCHOTO YHcia B CTETEHb.

H3Bneuenue KBaJApaTHOI'O U KY6I/I‘IGCKOI‘O KOPHA U3 KOMIIJICKCHOI'O YHUCJIa.

IHoBTOpenue kypca 10 kiaacca

HpHMI)Ie U IIJIOCKOCTH B MTPOCTPAHCTBE

OCHOBHBbIE MOHATHUS CTEPEOMETPUH (TOUKA, ITPsIMAs], INIOCKOCTh, IPOCTPAHCTBO).

Tonsamue 06 axcuomamuueckom cnocobe nocmpoOeHRus ceomempuu.

Ilepecekaromuecs, mapauielibHble U CKPELIMBAIOIIMECS IIpsAMBIE. YTOI MEXKIy MpsAMBIMA B
npoctpancTBe. [lepnenaukyisipHOCTE NpsMbIX. [lapainenbHOCT M MEPNEHIUKYISIPHOCTD IPSIMON H
IIJIOCKOCTH, IIPU3HAKU U CBOMCTBA. TeopeMa 0 Tpex NepHeHauKyIIsIpax.

[IepneHuKymsp ¥ HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY IIPSMOM U TUIOCKOCTBIO.

[TapamienpHOCTB IIOCKOCTEN, TEPIEHAUKYIISIPHOCTD IIJIOCKOCTEM, PU3HAKK U CBOMCTBA.

JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl IBYTPaHHOTO YIJIA.

PaccrosiHMs OT TOYKM 10 IUIOCKOCTH. PaccrosiHue OT NpsMOM 10 IUIOCKOCTH. PaccrosgHue Mexnay
MapaJuIeIbHBIMU IUIOCKOCTAMHU. PaccTossHME MEX 1y CKPEIMBAIOIIUMHUCS IPSIMBIMH.
[TapannensHoe mnpoekTHpoBaHue. OpTOroOHAIBHOE MPOEKTHpPOBaHUE. [l1owadb opmo2oHANbHOU
npoexyuu MHo20y201bHuKa. Y1300paxkeHue NpoCTpaHCTBEHHBIX (QUTYP.

MHoOrorpaHHuKHu
Bepuunsl, pebpa, rpaHr MHOTOTpaHHUKA. Pazgepmka.

[Ipu3ma, ee ocHoBaHUs, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimas U HakJIOHHAs MpU3Ma.
[TpaBunbHas npusma. [apannenenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBas MOBEPXHOCTh. TpeyrojbHas Mupamuia.
[IpaBuibHasg nupamuaa. Y ceueHHas nupaMua.

CummMerpuu B KyOe, B apaJijiesienumnese.

Ceuenust MHOrorpanHukoB. [loctpoeHune ceueHuit.
[IpencraBnenue o MpaBUIbHBIX MHOTOIPAHHHUKAX (TETpa’ip, KyO, OKTadAp, JOJAEKAIP U UKOCAIP).
BekTops!

Bekropel. Moayns Bektopa. PaBeHCTBO BeKTOpOB. Cll0’)KE€HHE BEKTOPOB M YMHOKEHHE BEKTOPA Ha YKCIIO.
VYron mexny Bekropamu. Koopnunatel BekTopa. CkansipHOe NMpou3BeneHne BeKTopoB. KoinmnHeapHbie
BEeKTOpbl. Pa3nojkeHrne BeKTOpa MO JBYM HEKOJUIMHEApHbIM BeKTopaMm. KomrmiaHapHble BEKTOPBI.
Paznoxenue 1o TpeM HEKOMILIAHAPHBIM BEKTOpaM.
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11-ii kmace (238)
Auredpa
MHoro4/ieHbl
MHorouseHbl OT OJTHOM 1 HECKOJIbKUX nepeMeHHbIX. Teopema besy. Cxema ["opHepa.
CuMMeTpHrUecKHe U OJJHOPOIHbIE MHOTOWIEHBI. Y PABHEHUSI BBICIIUX CTETICHEH.

Crenenn u KopHu. CTeneHHblie PyHKUIMH

ITonsiTHE KOPHSA N-OM CTENEHU U3 IEHCTBUTEIBHOrO yucia. GyHKIMs n-i CTENEHNU U3 X, €€ CBOWCTBA
u rpaduk. CBoiicTBa KOpHS N-0ii cTenienu. [IpeoOpazoBanne BhIpayKEHHM, COACPKALIIX PATHKAIIBL.
O06o001ieHne NoHATHS 0 MoKa3aTelne creneHd. CteneHHble QyHKINU, UX CBOMCTBA U Ipa(UKy.
HuddepenurpoBanue u HHTErpupoBaHue. V3Bieuenne KOpHs N-0ii CTETIEHN U3 KOMIUIEKCHBIX YUCETI.

Iloka3aTenbHas U Jlorapupmuyeckas GyHKUHH
IToka3zarenbHas pyHKIMs, ee cBoiicTBa U rpaduk. IlokasarenbHble ypaBHEHMs U HepaBeHCTBA. [loHsaTHE
norapudwma. Jlorapudmuueckas pyHKIus, ee cBoiicTBa U rpaduk. CBoWCTBA JIOTapu(pMOB.
Jlorapudpmuueckue ypaBHeHUs U HepaBeHCTBa. JuddepeHnupoBanye noka3aTreiabHOM U JorapupmMuyeckoi

GyHKIHH.

HuTerpan
[TepBoobOpasHas u HeomnpeaeaeHHbIH HHTerpai. OnpeeeHHbI HHTErpa, ero BEIUMCICHUE U CBOMCTBA.
Brraucnenue miomaneit miockux ¢uryp. Ilpumepsl mpuMeHeHust HTETpajia B (U3HKeE.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEePOSITHOCTEI
BepositTHOCTh M reomeTpusi. HezaBucumble OBTOPEHUs UCIIBITAHUH ¢ IBYMs McxoaMu. CTaTUCTHYECKHE
MeToab! 00paboTku nHpopMaruu. ['ayccoBa kpuBasi. 3aKOH OOIBIIUX YHCEIL.

YpaBHeHusi u HepaBeHcTBa. CHCTeMbl yPABHEHH M HEPABEHCTB
PaBHOCHIBHOCTD ypaBHEeHMH. OOII1MEe METO/IbI peIlIeHHs] YpaBHEHUH. Y paBHEHHS ¢ MOIYIISIMHU.
HppaumnonanbHble ypaBHeHM. Jl0Ka3aTeIbCTBO HEPABEHCTB. PenieHne panoHaIbHBIX HEPABEHCTB C OJJHOM
nepemeHHon. HepaBeHcTBa ¢ Mmonynsamu. MppanroHanbHbIe HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA C
IBYMs TepeMeHHbIMU. J{lnodanToBbl ypaBHeHUs. CUCTEMbI YpaBHEHH. Y paBHEHMs U HEPABEHCTBA C
rapamMeTpamH.

I'eomerpus
1. BexkTops! B npoctpancTBe. [lonsTue Bekropa B npoctpancTBe. CI0XKEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha unciio. KoMIuiaHapHble BEKTOPEI.
2. MeToa KoopAUHAT B pocTpaHcTBe. JBikeHuss KoopauHaTel TOUKH U KOOpAWHATH BekTopa. CKajsipHOe
MPOM3BEICHIE BEKTOPOB. YpaBHEHHE IUI0cKOCTH. JBmkenus. [IpeobdpazoBanne momodusi.
3. HuauHap, konyc, map. [lonstre nnnuaapa. Inomans nosepxnocty nunuHapa. [onsrue konyca. [Inomans
MMOBEPXHOCTH KOHYyca. YceueHHbIH koHyC. Chepa u map. YpasHenue chepsl. B3anumuoe pacronoxenue chepst u
iockocTy. KacarenbHas miockocTs K cepe. Bzaumuoe pacnonoxkenue cepst 1 npsimoii. Ceuenue
HWIMHIPUYECKOW U KOHMUYECKOW MOBEPXHOCTEN PA3IMIHBIMU MJIOCKOCTSIMHU.
4. O0bembl Tes1. O0bEeM NPSAMOYTOJABHOTO napaenenuieaa. O0beMsl NpsAMON MPU3MBbI U HUITHHAPA. OOBEMBI
HAKJIOHHOM MPHU3MBI, THpaMuIbl 1 KoHyca. OObeM 1iapa u miomas chepbl. OOBeMbI IIAPOBOT0 CETMEHTA IAapOBOTO
CJIOS ¥ IIAPOBOTO CEKTOpA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 kiaace

Anre0pa v HaYaJIa aHAJIM3A
(170 gacoB; 5 yacoB B HE/EIIO)

I'eomerpus
(2 gaca B Hezenmo, 68 yacoB)

Ne Tema ypoka Koua-Bo
ypoka 4acoB
Anzeopa u nauana ananusa
1-2 IToBTOpEeHne Kypca ajaredpbl OCHOBHOI IIKOJIbI 24

I'naBa 1. [leiicTBUTEe/IbHBIE YHCJIA 184
3-6 HatypanbHble u 1enbie yrcia 4
7-8 PanmonansHble yncia 2
9-10 | UppamuoHanbHbIC YuCIa 2
11-12 | MHOXeCTBO JIEHCTBUTEIBHBIX YUCEIT 2
13-14 | Monynb JEHCTBUTEIHLHOTO YUCIIA 2
15 [ToBTOpHUTENHEHO-0000MIAIOLITHIA YPOK 1
16-18 | MeToa MaTeMaTH4eCKON HHIYKIIUN 3
19 KonTponbras padora Nel 1
20 AHanu3 KOHTPOJILHOM pabOThI 1

I'naBa 2. YncnosBble pyHkuuu 12y
33-34 | OmpenencHue YUCIOBON PYHKIIMH U CTIOCOOHI €€ 2

3aJaHuS

35-37 | CeoiicTBa pyHKIIHH 3
38-39 | Ilepnoamueckue QpyHKIHH 2
40-41 | OOpatHas QyHKIUSA 2
42 [ToBTOpUTENBEHO-00001IAIOLTHH YPOK 1
43 Konrtponbnas padora Ne3 1
44 AHain3 KOHTPOJIbHON paboThI 1

I'naBa 3. Tpuronomerpuyeckue pyHKuuu 304
55-56 | YucnoBas OKpY>KHOCTb 2
57-58 | UmucnoBas OKpYXHOCTb Ha KOOPJIMHATHOM MIIOCKOCTH 2
59-61 | Cunyc u xocunyc. TaHTeHC M KOTaHTEHC 3
62-64 | TpuroHomerpuyeckue (GyHKIIMH YHCIOBOTO apryMeHTa 3
65-66 | Tpuronomerpuueckue QyHKIIMH YTIOBOTO apryMeHTa 2
67-69 | dyHKIMH y=SinX, y=COSX, UX CBOICTBa U rpaduku 3
70-71 | [Moctpoenwue rpaduxa GyHkmu y=mf(x) 2
72-73 | Tloctpoenue rpaduka pyuximn y=f(kx) 2
74-75 | I'padpux rapmoHUYECKOTO KOJIEOAHUS 2
76 [ToBTOpUTENBEHO-0000IIAIOIINI YPOK 1
77 KonTtponrHas padora Ne5 1
78 AHann3 KOHTPOJILHOUN pabOThI 1
96-97 | OyHKIUU y=tgX, y=CtgX, X CBOWCTBA U TpadUKH 2
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98-101 | OGpaTHbIe TPUTOHOMETPUYECKUE PYHKIIUU 4
I'naBa 4. Tpuronomerpuuyeckue ypaBHeHHsI 124
102-105 | Tlpocteiimue TPUTOHOMETPUUICCKHE YPAaBHEHUS U 4
HEepaBEeHCTBA
106-110 | Merobl peLieHHUst TPUTOHOMETPUUYECKUX YPaBHEHUIN 5
111 [ToBTOpHUTENBHO-0000IIAFOIINI YPOK 1
112 KoHntposnbnast pabota No7 1
113 AHanm3 KOHTPOJIBHOW paboThI 1
I'nasa S. [IpeoOpa3oBanue TPUTOHOMETPUYECKHUX 254
BbIpasKeHN I
124-126 | CuHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB 3
127-128 | TanreHc cyMMBI M pa3HOCTH apTyYMEHTOB 2
129-130 | ®opmyiel TpUBEACHUS 2
131-134 | ®opmyisl ABOWHOTO apryMeHTa. DOpMyITBI TOHMKECHHUS 4
CTETICHU
135-136 | TpenupoBouHas paboTa 110 MaTeMaTHKE 2
137-139 | IlpeoOpa3oBaHre CyMM TPUTOHOMETPUUYECKUX (PYHKIIUH 3
B IIPOM3BE/ICHUE
140-141 | IlpeoOpa3oBaHue MPOU3BEACHUN TPUTOHOMETPHUIECKUX 2
GyHKIMHI B cymmy
142-143 | TIpeoOpa3zoBaHHE BBIpaKEHUS 2
Asinx+Bcosx k Bugy Csin(x+t)
144-147 | Metobl peLIeHUs] TPUTOHOMETPUUYECKUX YpaBHEHUMN 4
(mpoioKeHue)
148 [ToBTOpUTENEHO-00001IAIOLTHH YPOK 1
149 Konrponbnas padora Ne9 1
150 AHan3 KOHTPOJIbHON paboThI 1
I'naBa 7. IIpon3Boanasn 354
157-158 | UncaoBele OCIEN0BATEILHOCTH 2
159-160 | IIpenen 4rcnoOBOI MOCIEOBATETFHOCTH 2
161-162 | Ilpenen pyHKIMM 2
163-164 | Onpenerenne MPOU3BOTHON 2
165-168 | BeruncneHne mpou3BOIHBIX 4
169-171 | InddhepeHnmpoBaHme CIOKHOW ()YHKITHH. 3
HuddepenunpoBanue odpaTHoil GpyHKINH
172-174 | YpaBHeHHe KacaTeabHOM K rpaduky QyHKIUU 3
175 [ToBTOpUTENHEHO-0000IIAIOLITHI YPOK 1
176 Konrponbnas padora Nel0 1
177 AHaum3 KOHTPOJIbHON pabOThI 1
178-181 | IlpumeHeHue TPOU3BOAHOM JJIsl UCCIICIOBAHMUS 4
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI
182-183 | Iloctpoenue rpadukoB GyHKITUN 2
184-188 | Haxoxxnenne HanOOIBIINX U HANMEHBIINX 3HAYECHUI 5
byHKIUHA
189 [ToBTOpHUTENEHO-0000IIAFOIINI YPOK 1
190 Kontponbnas padora Nel 1 1
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191 AHaun3 KOHTPOJIBHON pabOThI 1
I'naBa 8. KomOuHaTopuka u BepoAITHOCTH 124
203-205 | ITpaBuio ymHoxxeHusi. KomOMHATOpHBIE 3a1a4H. 3
[TepecTanoBku 1 (hakTOpUAIIEI
206-208 | Bb100p HECKONBKUX JIEMEHTOB. bBUHOMHHAILHBIC 3
KOX(PQUITUEHTBI
209-211 | Cnyyaiinble COOBITUS 1 UX BEPOSATHOCTH 3
212 [ToBTOpHUTENHEHO-0000IIAIOLITHI YPOK 1
213 Konrponsnas padora Nel2 1
214 AHaM3 KOHTPOJIBHOW paboThI 1
I'maBa 6. KommiiekcHbie yncia 84
215-216 | KomIutekcHbIE Yncia U apupMETHUSCKHUE OTIepaIluu HaJl 2
HUMU
217-218 | KoMmIiekcHbBIC YKCIIa U KOOPIUMHATHAS TNIOCKOCTh 2
219 Tpuronomerpudeckas popma 3amucu KOMIIEKCHOTO 1
qucna
220-221 | KomIuieKCHBIC YnCIia ¥ KBaIpaTHBIC YPaBHEHUS 2
222 Bo3BeneHne KOMIUIEKCHOTO YKCJIA B CTEIIEHb. 1
W3BrieyeHne KyOM4eCKOro KOPHS U3 KOMILIEKCHOTO
qucna
223 HUToroBasi KOHTpPOJILHAS padoTa 1
224-225 | TpennpoBoYHas paboTa MO0 MaTEMaTHUKE 2
228-238 | Anrebpa. Pemienne 3a1a4 Ha TOBTOPEHHE 11
TI'eomempusn
Beenenue 3
21 IIpeamer crepeomeTpu. AKCHOMBI CTEPEOMETPUHU 1
22-23 | HekoTopsle clnecTBUS U3 aKCHOM 2
I'masa 1. ITapa/ie1bHOCTH NPSIMBIX U IVIOCKOCTEH 19
§ 1. [lapajselbHOCTH NPSIMBIX, NPSIMOI M NJIOCKOCTH 4
24 [TapannenbHble IpsMbIE B IPOCTPAHCTBE. 1
[TapannensHOCTh TpEX MPSAMBIX
25 [MTapannensHOCTh MPSMO U TUIOCKOCTH 1
26-27 | Pemenue 3amgau 2
§ 2. BzanMHoe pacnosioxkeHune nNpsiMbIX B 5
MPOCTPAHCTBE. YT0JI MEKAY ABYMSI NPSAIMBIMH
28 CkpemuBaroniecs mpsmbie 1
29 VYTIBI ¢ COHANIPaBIEHHBIMU CTOPOHAMH. YTOJI MEXTY 1
TPSIMBIMU
30-31 | Pemrenue 3amgau 2
32 Konrponbnas padora Ne2 1
§ 3. I[lapa1eJIbHOCTb IUIOCKOCTEH 2
45-46 | IlapannensHble mIockocTH. CBOICTBA MapaienbHbIX 2

IJIOCKOCTEN
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§ 4. Terpadap u napasiejenumnes

8
47 Terpasnp. [lapannenenunen 1
48-49 | 3agauu HA TOCTPOSHUE CEUCHUI 2
50-52 | Pemenue 3amaq 3
53 3auet Nel 1
o4 KonTponbrast padota No2 1
I'nasa 2. [lepneHIUKYJISIPHOCTH NMPSIMbIX H 17
IJIOCKOCTEH
§ 1. [lepneHIMKYJISIPHOCTH MPSAMOii M NJIOCKOCTH
79 [TepnenauKyIsipHBIC TPSMBIC B IPOCTPAHCTRBE. 1
[NapamienbHble IPsIMbIE, TTIEPIICHANKYIISPHBIE K
IUTOCKOCTH.
80 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U IIIOCKOCTU 1
81 Teopema o IpsAMOi HepreHANKYIIPHON TNIOCKOCTH 1
82-83 | Pemenue 3a1a4 Ha NEPHIEHAUKYISIPHOCTD MPSAMON U 2
IUIOCKOCTH
§ 2. [lepnieHaMKYIp U HAKJIOHHBbIE. YTOJ MEKIY )
NPAMOI ¥ IVIOCKOCTBIO
84 Paccrostnue ot Touku 1o miockoctu. Teopema o Tpex 1
HepIeHINKYIIIpax
85 Yron Mmexay npsiMoil U MI0CKOCThIO 1
86-88 | Pemenue 3amau Ha IPUMEHEHHUE TEOPEMBI O TPEX 3
NEepIEHINKYIISIPax, Ha YroJd MEXIy MPsIMOH 1
TUTOCKOCTBIO
§ 3. JIByrpannslii yro.a. Ilepnenanky/JasipHOCTD 7
IIOCKOCTEH
89-90 | JIByrpannslii yroa. [Ipu3Hak nepneH uKyIsIpHOCTH 2
JIBYX IIJIOCKOCTEU
91 [TpstMOyTONIBHBIN NapalIeNeNnIIe] 1
92-93 | Tpexrpanssblil yrosi. MHOrorpanHslii yroi. Pemenune 2
3a1a4
94 [ToBTOpPHUTETEHO-0000IIAOIINN YPOK 1
95 KonTponbrast padota Ne6 1
I'naBa 3. MHOrorpaHHuKH 10
§ 1. llonssTe MHOrOrpanHuka. Ilpusma
114-117 | IlonsTe MHOTOrpaHHKKa. Teopema Ditnepa. [Ipusma.
[TpoctpancTBenHas Teopema [Tudaropa
§ 2. lupamuna
118-121 | Ilupamuna. [IpaBunsHas nupamMua. Y ceuyeHHas
nupamMua
§ 3. IIpaBuJIbHBIC MHOTOTPAHHUKH 1
122 Cummetpus B npoctpaHcTBe. [loHATHE MpaBUIBHOTO 1
MHOTOTpaHHHKA. DJIEMEHTHl CAHMMETPUHU TPABUIIbHBIX
MHOTOI'PaHHHKOB
123 KontponbHast pabora Ne§ 1
I'1aBa 4. BeKTOpbI B NIPOCTPaHCTBE 6
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§ 1. IlonsiTHE BEeKTOpPa B NPOCTPAaHCTBE

151 [Tonsitne BekTOopa. PaBeHCTBO BEKTOPOB 1
§ 2. Ciio:xeHune ¥ BbIYMTAHME BEKTOPOB. Y MHOKEHH e 2
BEKTOpA HA YUCJIO
152-153 | CnoxxeHue 1 BelYUTaHUE BEKTOPOB. CyMMa HECKOJIBKHUX 2
BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO
§ 3. KomniianapHbie BEKTOPbI 2
154-155 | Kommianapssle BekTopsl. [IpaBuio napamienenunena. 2
Paznoxxenne BeKTopa 1o TpeM HEKOMITJIAaHAPHBIM
BEKTOpaM
156 3ayer 1
IloBTOpenue kypca 10 kiaacca 13
192-193 | AKCHOMBI CTEpPEOMETPUH U UX CIEICTBHSL. 2
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
194-195 | IleprieHANKYASIPHOCTH IPSIMBIX U MJIOCKOCTEH 2
196-199 | MHororpaHHUKH 4
200 | BekTopsbl B IpOCTPAaHCTBE 1
201 HroroBast kKoHTpoIbHAs paboTa 1
202 AHanmm3 omMOOK UTOTOBOM KOHTPOJIBHOM pabOThI 1
226-227 | Penienue 3a/1a4 Ha TOBTOPCHHE 2
Bcero: 2384
11 knacc
AJiredpa u HayajIa aHAJIN3a
(170 gacoB; 5 4acoB B HEJIENIO)
Ne Koa-Bo
Ypoka Tema ypoka 4yacoB
IloBTOpenue kypca 10 kiaacca 9
1-2  [losropenwue. [IpumeHeHNE IPOU3BOTHON IS 2
ycclieIoBaHus (DYHKIMIA HAa MOHOTOHHOCTD M 9KCTPEMYMBI
3 [ToTropenue. IlocTtpoenue rpagukoB pyHKIMM 1
4-5  [loBTopenue. Haxoxmenne HanOOIbIINX M HAMMEHBITUX 2
3HaYeHUI QYHKINU
6-7 |[loBTOpenue. TpUroHOMETpHUYECKHE YPAaBHEHUS U 2
HEpaBEHCTBA
8-9  [[loBropenue. [Ipeobpa3zoBaHre TPUTOHOMETPUIECKUX 2
BBIPKECHUI
10 BBoaHasi KOHTpoOJbHas paGoTa 1
I'naBa 2. Crenenn n kopHu. CTeneHHble pyHKUMU 21
11-12 [[ToHsiTHE KOpPHS N-i CTENICHN U3 ACHCTBUTEIHHOTO YUCIIa 2
13-15 (@yHkiusa n-it cTeneHu U3 X, €€ CBOKCTBa U rpaduk 3
16-18 |CoiicTBa KOpHS n-ii CTENeHU 3
19-22 [[Ipeobpa3zoBaHue UPPALMOHATIBHBIX BHIPAXKEHUH 4
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23-25 [[loHsTHE CTENEHU C JIOObIM PallMOHAIBLHBIM ITOKA3aTEeIIeM 3
26-28 |Crenennas GyHKIus, €€ CBOWCTBa U rpaduk 3
29  |3BieueHne KOpHEH U3 KOMIUIEKCHBIX YHCEIT 1
30  |[Kommponvuas paboma Nel 1
31  |Anaauz konmpoavhoi pabomsi 1
I'nasa 3. [loka3aTeabHasi u Jorapupmuyeckas 33
byHkuun
32-34 |Iloka3zarenpHas GyHKIHS, €€ CBOWCTBA U rpaduK 3
35-37 |Iloka3arenbHbIC YpaBHEHUS 3
38-41 |Iloka3aTenbHbIC HEPABEHCTBA 4
42-43 |Ilonstue norapudpma 2
44-46 lorapudmuyeckast QyHKIH, €€ CBOMCTBA U rpaduk 3
47  |Konmponvnas paboma No2 1
48-51 |CgoiicTBa norapu(pmoB 4
52-55 lorapugmuueckue ypaBHEHHS 4
56-60 lorapupmMudeckue HepaBEHCTBA 5
61-63 | IuddepenmpoBanue orapupMuIecKoi u 3
MOKa3aTelbHON (QYHKIUU

64  |Koumponvnas paboma No3 1
65  |[losyromoBasi KOHTPOJIbHAsI paGoTa 1
66 |AHAJIW3 KOHTPOJILHOI PadoThI 1
I'naBa 1. MHOro4JieHbl 9

67-69 |MHOrouseHbI OT OJHOM MEPEMEHHOI 3
70-72  MHOro4ieHsl OT HECKOJIBKHX MEPEMEHHBIX 3
73-75 |YpaBHEHUS BBICIIUX CTENEHEN 3
I'naBa 4. IlepBooOpa3Has 1 HHTErpaJ 9

76-78 |IlepBooOpa3Hasi U HEOMpPeACICHHBIA HHTETPAIT 3
79-83 | OnpenencHHBINA UHTETpAIT 5
84 Konmponvnas paboma No4 1
85 KonTtpoabHnas pa6ora B popmarte EI'D 1
86 AHAJIN3 KOHTPOJILHOH padoThI 1
I'naBa 5. DjieMeHTbI KOMOMHATOPUKH, TEOPHHU 11

BEPOSITHOCTEN M MATEeMATH4Y€eCKOM CTATUCTUKH
87 [ToBropenue. IIpaBuiio ymHoxenus. [lepectaHOBKY 1 1
(haxkTopHaIBI
88 IToBTOpenue. Bbi0Op HECKOIBKUX HIIEMEHTOB. 1
bunomuanbHble KOAGPUIIUEHTHI
89 [ToBropenue. Ciny4aiiHble COOBITUS M UX BEPOSATHOCTH 1
90-91 | BeposSsTHOCTH U T€OMETPUS 2
92-94 | He3aBucuMble MOBTOPEHUS UCTIBITAHUN C ABYMS 3
UCXO0/1aMHU
95-96 | Cratuctuyeckue MeToabl 00paboTKH HH(pOpMAIUU 2
97  |T'ayccoBa kpuBasi. 3aKOH OOJIBIIINX YHCEI 1
I'maBa 6. YpaBHeHusi u HepaBeHcTBa. CHCTEMBI 32
YPaBHEHUIl U HEPABEHCTB

98-101 | PaBHOCWJIBHOCTH YpaBHEHUH 4
102-104 | O61mme MeTOIbI pelIeHUsT ypaBHEHU I 3
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105-107 |PaBHOCHIIBHOCTH HEPABEHCTB

108-111 [YpaBHeHUSs U HEPABEHCTBA C MOAYJISIMH

112 | Koumponvuas paboma Ne5

113 | KonrpoabHasi padora B popmarte EI'D

114 | AHaiu3 KOHTPOJILHOH PadoThI

115-117 HppaurioHaibHbIE YpaBHEHUSI K HEPABEHCTBA

118-119 [YpaBHeHUs U HEPABEHCTBA C JIBYMS ITIEPEMEHHBIMU

120-122 [[loka3zaTenbCTBO HEPABEHCTB

123-126 (Cuctembl ypaBHEHU

127-130 3amauu ¢ mapameTpamMu

131 | Koumponvnas paboma Neb

132 | KourpoJabHasi pagora B ¢popmare EI'D

PR OIN®WIFPRPIRPRPIDW

133 | AHa/JHM3 KOHTPOJIbHOW PadOTHI

w
by

IloBTOpPEHME

w

134-136 | TexcToBbIe 3agaun 3 BapuaHToB EI'D

N

137-138 | BepostHocTHBIE 3a1a4un U3 BapruanTtoB EI'D

w

139-141| 3apaun Ha MPUMEHEHUE MPOU3BOAHOM IS UCCIIETOBAHHMS
byHKIUH

142-144 | TpuroHOMeTpHUYECKUE BBIPAKCHUS M YPaBHEHUS U3 3
BapuaHtoB EI'D

145-147 | JlorapudmMudeckue u MoKa3aTeabHbIC BBIPAKCHHS, 3
YpaBHEHHUsI U HEPABEHCTBA U3 BapuaHToB EI'D

148-150 | 3amaun ¢ PKOHOMUYECKHUM COZACP)KaHUEM U3 BAPUAHTOB 3
EI'D

151-170 | Pemenue TpeHMPOBOYHBIX BapuaHTOB EI'D 20

Hroro 170

I'eomerpus
(2 gaca B Hepeno, 68 yacoB)

Ne Koua-Bo
YpPoKa Tema ypoka ‘1acoB

ITosTOpenune kypca 10 knacca 4

1-2 | [loBropenue. MHOTOTpaHHHUKH 2

3 [ToBropenue. [IoHATHE BEKTOPA B MPOCTPAHCTBE. 1
CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE
BEKTOpA HA YHCJIIO

4 IToBropenue. KommianapHsie BEKTOPHI 1
I'naBa 5. MeToa KOOpAMHAT B IPOCTPAHCTBE. 17

JABuKenust
5-10 | KoopauHaTB TOYKH U KOOPIUHATHI BEKTOpPa 6
11-17 | CxansipHOE pOU3BEIEHNE BEKTOPOB 7
18-19 | [ABmxeHus 2
20 | Bauem Nel 1
21 Konmponvnas paboma Nel 1
I'maBa 6. lununap, Konyc, map 17
22-25 | Humuuap 4
26-29 | Konyc 4
30-36 | Cdepa 7
37 3auem Ne?2 1
38 | Koumponvnas paboma Ne2 1
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I'naBa 7. O0beMblI TeJ 20

39-41 | O6beM NPSMOYTOIHHOTO MapasuIeNIeITUIIe 1A 3
42-44 | O6beM npsSMO TPU3MBI U IHITHHIIPA 3
45-50 | O6beM HaKJIOHHOM ITPU3MBI, ITMPAMHJIBI M KOHYCa 6
51-56 | O6wem mapa u wiomaab chepbt 6
S7 3auem Ne3 1
58 Konmponvnas paboma No3 1
IloBTOpeHUeE 10

59-61 | Pemenue 3aga4 Ha MHOTOTPaHHUKY U3 BapuanTtoB EI'D 3
62-64 | Pemenue 3aa4 Ha Tena BpaiieHus u3 BapuanToB EI'D 3
65-68 | Pemenune TpeHnpOBOUHBIX BaprHanTtoB EI'D 4
Hroro 68
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