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I[MosicHuTe/IbHAA 3aIUCKA.
PaGouass mporpamma nmo maremaruke ajas 10-11 kiaccoB cocraBjieHa Ha
OCHOBeE:

1) ®expepanbHOrO0 TrOCYJIAPCTBEHHOIO 0O0pA30BaTEIBLHOIO CTaHAApTa CpPEIHEro OOIIero
obpazopanus (I[Ipukaz MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17
Mast 2010 r. Ne413 ¢ u3MeHEHHIMHU );

2) TlpuMepHOIi OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus,
0J100peHHOI pereHrneM (eIepaibHOTO Y4eOHO-METOJUIECKOT0 00 BEAMHEHHUS 110 00IIEeMY
obpaszoBanuio (mpoTokos ot 28 utons 2016 r. Ne 2/16-3);

3) OcHoBHOI 00pa3oBaTEILHON MPOTrPaMMBI cpeHero odmiero oopasosanuss MOY — COII n.
Hosbie BaliTeHKH.

Y4yeOHO- MeTOANYECKHHA KOMILIEKT:

1.1.3.4.1.7.1 Konsirmn F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue. MaremaTuka: anredpa u
Havajla MaTeMaTHYECKOro aHaju3a, reoMeTpus. Anredpa 1 Havaia MaremMaTudeckoro ananmsa. 10
kiacc. ba3osblit u yrnyonenusiii yposHu.— M.: [Ipocsenienue, 2022

1.1.3.4.1.7.2 Konsarun FO0.M., TkaueBa M.B., ®enoposa H.E. u npyrue. MaremaTtuka: anredpa u
Hayajia MaTeMaTH4eCKOro aHallu3a, TeoOMeTpusi. Anredpa U Hadaia MaTeMaTH4ecKkoro ananmmsa. 11
kiacc. bazoBslii u yrinyonennsiii ypoBuu.— M.: [Ipocsenienue, 2022

1.1.3.4.1.2.1 Aranacsu JI.C., byry3os B.®., Kagomues C.b. u npyrue. Matematuka: anredpa u
Hayajia MaTeMaTH4ecKoro ananusa, reometpus. ['eomerpus. 10- 11 kiacc. ba3zoBsiii u
yrayonenssiit yposuu.— M.: [Ipocsemenue, 2022

YueOHblii Nu1aH HA U3yYeHHe MaTeMaTHKHU(YriIydJeHHblil ypoBens) B 10-11 kiaccax
OCHOBHOI1 IK0JbI 0TBOAUT 408 yacos:

10 kacc- 6 wacos B Hegento, 204 gacos B rox (anredpa- 1136 yacos, reomeTpusi- 68 gacon);
11 knacc- 6 yacos B Hezaemnto, 204 yacos B roa (anredpa- 136 yacos, reomeTpusi- 68 yacos).

1. Ilnanupyemble pe3yJibTAThl 0CBOEHUSI YUeOHOT0 NpeaMeTa.

Yri1y0.1€éHHbBIH ypOBeHb

Jlns ycmenrHoro mpoaoJbKeHUs: 00pa3oBaHus MO CIENUATbHOCTSM, CBSA3aHHBIM C MPUKIATHBIM
UCIIOJIb30BaHWEM MaTeMaTtuku (l-i  ypoBeHb IJIAHUPYEMBIX pE3YNbTAaTOB), BBITYCKHHUK
HAYYMTCSl, 2 TAK)KE MOJYYUT BO3MOKHOCTH

HAYYUThCSl UId 00ECNedeHUs YCHEIIHOTo MPOJOJDKEHUS 00pa30BaHUS MO CIEHUATbHOCTSIM,
CBSI3aHHBIM C OCYIIECTBICHHEM HAy4YHOM M MCCIENOBATEIbCKON NESATEIBHOCTH B OO0JIACTH
MaTEeMaTUKU U CMEXHBIX HayK (2-i ypOBEHb IUTAHUPYEMbBIX PE3YJIbTATOB, BBIACICHO KVPCUBOM).
DJIeMeHTBI TeOPHH MHOKECTB 1 MATEMaTHYeCKOH JTOTUKH

— CB00OOAHO oOmepupoBaTh MOHATHSIMH: MHOXECTBO, IyCTOE, KOHEYHOE U OECKOHEUHOe
MHOXECTBa, JJIEMEHT MHOXKECTBA, IOJMHOXECTBO, IepeceueHue, O0O0beITUHEHWE U Pa3HOCTh
MHO’KECTB;

— IPHUMEHATHb YHCJIOBBIE MHOYKECTBA Ha KOOPAMHATHOM NIPSIMOM: OTPE30K, HWHTEpBal,
MOJIYUHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOW TOUYKOH, rpaduueckoe mpeacTaBieHue MHOXKECTB Ha
KOOpPJMHATHOM IJIOCKOCTH;

— MPOBEPATH NPHUHA/JICKHOCTD FJIEMEHTA MHOKECTBY;

— HaxOIUTh IIepeceyeHre M OOBEIUHEHHWE MHOXECTB, B TOM YHCIE IPEICTaBICHHBIX
rpagu9YecKy Ha YUCIOBOW MPSMOM M Ha KOOPJAMHATHOM IJTIOCKOCTH;

— 3a/1aBaTh MHOKECTBA NIEPEUNCIIEHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM;



— OIEpUPOBATh MOHATUSAMH: YTBEP)KIEHUE, OTPULAHUE YTBEP)KIEHUS, UCTUHHbBIE U JIOXKHBIE
YTBEP)KJCHMsI, IPUUMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIEero yTBEep)KIeHUs, KOHTPIPUMED;

— MIPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS 111 000CHOBAHUS HCTUHHOCTU YTBEPIKICHUI;

— OIIEpUPOBATH IOHATHEM OIPEIEIEHUS, OCHOBHBIMU BU/IaMU OIIPEJEIICHUH U TEopeM;

— [IOHUMATh CYThb KOCBEHHOI'O JJOKa3aTeJIbCTBA;

— OIIEPUPOBATH NOHATUAMM CYETHOIO U HECYETHOTO MHOKECTBA;

— TIPUMEHATH METOJ MAaTeMaTH4YeCKOW WHIYKIMM JJs [POBEIEHUS pacCyXIECHUH u
JI0Ka3aTelbCTB IIPU PELICHUH 3a/1a4.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NMPeJIMETOB:

— MHCIIOJIb30BaTh YMCIIOBBIE MHOXKECTBA Ha KOOPJMHATHOW MpsIMOM M Ha KOOPAHMHATHOM
IUIOCKOCTH JIJIS1 OIIMCAHUS peabHbIX MPOLIECCOB U SIBICHUI;

— MPOBOAMTH JTOKA3aTEIbHbIC PACCYKAECHUS B CUTYyalUsAX OBCEAHEBHOM JKHU3HHU, IIPU PEILICHUU
3a/1a4 U3 Ipyrux MperIMeTOB;

— HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK M SA3BIK JIOTUKU JJIS1 OMMCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33724 APYTUX y4eOHBIX MPEIMETOB.

Yuciia v BbIPAKEHUA

— CB000HO OTMEpUPOBATh MOHATUSAME: HATYPaJbHOE YUCIIO, MHOKECTBO HATYPAJIbHBIX YHCEN,
LIEJIOE YMCII0, MHOXKECTBO LEJIBIX YUCEesl, OOBIKHOBEHHAs APOOb, JeCATUYHAs IpOOb, CMEIIaHHOE
YHUCIIO, PAlMOHAILHOE YHUCIIO, MHOXECTBO pPAIl[MOHAJIBHBIX 4YHCEJ, HpPpalHMOHAIbHOE 4YHCIIO,
KOpEHb CTENeHH N, JeHCTBUTENbHOE YHUCIO, MHOXECTBO JICHCTBUTENbHBIX YHCEIl,
reoMeTpUYECKas HHTEpIpeTalusl HATypalbHbIX, LEJIbIX, PalMOHAIbHBIX, JEHCTBUTEIbHBIX
YHCelT;

— MOHUMATh U OOBSICHITH Pa3HUILY MEXAY NO3ULIMOHHON 1 HETIO3ULIMOHHON CHCTEMaMH 3alluch
YHCelT;

— [EPEBOJIUTH YHCIIa U3 OJJHOW CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;

— JI0Ka3blBaTb W HCIOJB30BAaTh IPU3HAKU [JEIMMOCTH, CYMMBl W TIPOM3BEINCHUS IIpU
BBIMIOJTHEHUH BBIYMCIICHUH U PEIIEHUH 3a/1ay;

— BBIINIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN C 33JaHHON TOYHOCTBIO;
— CpaBHUBATh JICUCTBUTENbHbBIE YHCIIa PA3HBIMH CIIOCO0AMU;

— YNOpAI0YMBaTh YKCIa, 3allMCaHHbIE B BHUJE OOBIKHOBEHHOW M JECATHYHOW Ipodu, yucia,
3alMCaHHble C MCIHOJIb30BAaHUEM apU(pMETHUYECKOr0 KBaJpaTHOIO KOpPHSA, KOpHEW CTeleHu
6osblIe BTOPOI];

— Haxoauth HOJl u HOK pa3HbeiMu crioco6aMu 1 UCHOIB30BaTh UX IIPU PEILICHUH 3aa4;

— BBINOJIHATh BBIYMCICHHUS W HpeoOpa30BaHMs BBIPAXKEHUH, COAEPIKAIIMX JCHCTBUTEIbHBIC
YKClia, B TOM YHCJIE€ KOPHU HaTYpaJIbHbIX CTEIICHEH;

— BBINOJHATH CTaHAAPTHBIE TOXKIECTBEHHBbIE NPeoOpa3oBaHUS TPUTOHOMETPUUYECKHX,
Jorapu(pMHUECKUX, CTEIIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUI;

— cBOOOJTHO OTIEPHPOBATH YUCIOBBIMU MHOKECTBAMHU IIPH PELLICHUHU 3a71ay;

— MOHUMATh IPUYUHBI U OCHOBHBIE HJIEU PACUIUPEHNS YHCIOBBIX MHOXECTB;

— BJIaJIETh OCHOBHBIMU TMOHATUSMHU TEOPUH EIMMOCTH NPU PEILIEHUH CTaHJAPTHBIX 33/]a4;

— UMeTh 0a30BbIE MPECTABICHNUS O MHOXKECTBE KOMITJIEKCHBIX YHCET;

—  CBOOOZHO  BBINOJHATH  TOXAECTBEHHBbIE  NPeoOpa3oBaHUS  TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX BBIPAXKECHU;

— BJazeTh popmynoii 6uHoMa HetoToHa;

— INPUMEHATh NPU PELICHHUH 3ahad TeopeMy o juHernHoMm npencrtasienun HOJI, Kuraiickyro
TeopeMy 00 ocratkax, Mainyio Teopemy depma;

— MPUMEHSATH MIPH PEeUICHUH 3a7a4 TEOPETUKO-UNCIOBbIE QYHKIIUHU: YUCIO U CyMMa JeIUTeNeH,
bynkuuio Ditnepa;

— NPUMEHSTh IPU PELIEHUU 3a/]ad LEMHble IpoOU, MHOTOWIEHBl C JEHCTBUTEIbHBIMH U
HeNbIMUA K03 pULIneHTaMu;

— BJIA/IETh NOHATUSAMM: NPUBOJUMBIE M HENPHUBOAMMBIE MHOTOUWIEHBI, NMPUMEHATh UX IpH
pEIIEHNN 3a/]a4;



— TPUMEHATHh Npu pemeHun 3agad OCHOBHYIO TeopeMy anreOpbl; mpocTeiime (QyHKIHH
KOMIUIEKCHOU NIEPEMEHHOM KaK reoMeTpuyYecKue mpeodpa3oBaHusl.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HUH APYTUX NMPeJIMETOB:

— BBINOJIHATh U OOBSCHATH PE3yJbTaThl CPABHEHHUS PE3yJIbTATOB BBIUMCICHHUM MPH pElICHUU
NPAaKTUYECKHUX 3334, B TOM YUCIIe MPUOIMKEHHBIX BBIYMCICHUN, UCIIONB3YS Pa3HbIE CIIOCOObI
CpaBHECHUM;

— 3alKChIBaTh, CPABHUBATh, OKPYTJISAThH YHUCIIOBbIE IaHHBIE;

— HCII0JIb30BaTh PealibHbIE BETMUYHUHBI B PA3HBIX CUCTEMaX U3MEPEHUS;

— COCTaBISITh W OIICHWBATh pPa3HBIMH CHOCOOAMHM YHCJIOBBIE BBIPDAKEHHUS MpPU PEIICHUH
MPAKTUYECKHX 3aj1a4 U 3a7a4 U3 JPYTUx y4eOHBIX MPEeIMETOB.

YpaBHeHusI U HEPaBEeHCTBA

— CB000OIHO OTEepUPOBATh MOHATUSIMU: YpaBHEHHUE; HEPABEHCTBO; PABHOCHIIbHbBIE YPaBHEHUS U
HEPAaBEHCTBA; ypaBHEHUE, SBISIOLIEECS CIEICTBUEM JPYroro YpaBHEHMs; ypaBHEHUS,
PaBHOCUJIbHBIE HA MHOYKECTBE; PABHOCHIIbHBIE TPE0OPa30BaHMsl YPABHEHHIA,

— pelaTh pa3Hble BUJAbl YPaBHEHUHW M HEPABEHCTB U UX CUCTEM, B TOM 4YMCIIE HEKOTOpBIE
YpaBHEHUS TPEThEH U 4eTBEPTON CTEMEHEH, APOOHO-pallMOHANIbHBIE U UPPALIUOHATILHBIE;

— OBJAJCTb OCHOBHBIMH THIIAMH TIOKA3aTENbHBIX, JIOTapU()MUUIECKUX, HPPAHOHAIBHBIX,
CTETNICHHBIX YPAaBHEHHI 1 HEPABEHCTB M CTAHJIAPTHBIMU METOJAMU UX PEIICHUN U IPUMEHSTh UX
IIPU pELICHUH 33/]a4;

— MPUMEHSATH TeopeMy besy K pelieHno ypaBHEeHU;

— NPUMEHATH TeopeMy Buera [1s1 perieHns HeKOTOPhIX ypaBHEHUI CTENIEHU BhILLE BTOPOI;

— MOHUMATh CMBICII TEOPEM O PABHOCUJILHBIX M HEPABHOCUIIBHBIX MPeoOpa3oBaHUSAX YpaBHEHUN
U YMEThb UX JI0Ka3bIBaTh;

— BIIAJIETh METOJIaMU PELICHHs] YPaBHEHUI, HEPABEHCTB M UX CHCTEM, YMETh BBIOMPATh METO]
pemeHust 1 000CHOBBIBATH CBOM BBHIOOD;

— UCMOJb30BaTh METOJ MHTEPBAJOB JJS pEIIEHUs HEPAaBEHCTB, B TOM YHUCIE JAPOOHO-
PALMOHATILHBIX U BKJIIOYAIOIIUX B €05l MPPALlMOHATIbHBIE BBIPAXKECHMUS;

— pewiarp anreOpanyeckre ypaBHEHHs U HEPABEeHCTBA M UX CUCTEMBI C Ta-

pamMeTpamu anreOpanvdeckKuM U rpaudecKuM METOdaMHU;

— BJIQJIETh Pa3HBIMU METO/IAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

— peliarh ypaBHEHUS B LENbIX YUCIIAX;

— M300paxkaTh Ha IUIOCKOCTH MHOXKECTBA, 33/aBaéMble YpaBHEHHSIMM, HEPAaBEHCTBAMU U HUX
CUCTEMaMHU;

— CBOOOJIHO HCHOJB30BATh TOXKJECTBEHHBbIE INMPE0Opa3oBaHMs INPHU PEUICHUH YPAaBHEHHH U
CHUCTEM ypaBHEHU;

— CcBOOOAHO oOMmpenensiTb TUN W BbIOMpAaTh METOJ pEUICHHs IOKa3aTeNbHBIX |
Jorapu(pMHUECKUX YpaBHEHMH W HEpPABEHCTB, HMpPPallMOHAIbHBIX YpPAaBHEHUH M HEPABEHCTB,
TPUTOHOMETPUUECKUX YPABHEHHUM U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO peliaTh CUCTEMBI JINHEHHBIX YpaBHEHU;

— pelaTh OCHOBHBIE TUIIBI YPAaBHEHUN U HEPABEHCTB € ITapaMeTPaMH;

— MPUMEHSATH NP pelIeHnH 3a1a4 HepaBeHcTBa Komn—DbyHskoBckoro, bepnyiu;

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

— COCTaBJISITh U pellaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IIPU PELIEHUH 3a]1a4 U3 IPYrHX
y4eOHBIX IPEMETOB;

— BBINOJIHAThH OLIEHKY MPaBIONOA00Us Pe3yIbTaTOB, MOJYyYaEMbIX MPU PEUICHUH Pa3IMYHbIX
yYpaBHEHMIA, HEPABEHCTB U X CUCTEM, IIPU PELICHUH 33/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB;

— COCTaBJIATh W pELIaTh YpPaBHEHUS U HEPAaBEHCTBA C MapaMeTpaMy MpH pEIIeHUHU 3ajad u3
JPYTUX y4eOHBIX IPEIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OMHUCHIBAIOIINE PEATbHYIO CUTYaLIUIO
WIM NIPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOIYUEHHbIE PE3YIIbTATHI;

— HCIIOJIb30BAaTh MPOrpaMMHBIE CPEICTBA MPU PEUICHUH OTAEIbHBIX KJIACCOB YpPaBHEHHH U
HEPABEHCTB.



DOYyHKIUH

— Brnaners moHATUSMU: 3aBUCUMOCTH BEJIIWYUH, (YHKIHS, apryMEHT M 3HA4eHHE (YHKIIHH,
o0acTh ompeAereHus M MHOXECTBO 3HAYCHUH (YHKIUH, TpaduK 3aBUCUMOCTH, Tpadux
byHKIMM, HyId (YHKIUH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, BO3pAacTaHUE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHUE Ha

YHUCIIOBOM TPOMEXKYTKE, HaumOoJjblllee MW HauMeHblIee 3HAYeHHUs (PYHKIUH Ha YHUCIOBOM
OPOMEXYTKe, Mepuoinueckas (GyHKIus, mnepuon, 4€THass W Hedy€THas (QYyHKIUH;, yMETh
MIPUMEHSATDH 3TU NOHATHUS IIPHU PEUICHUU 33]1a4;

— BJIaJCTh MOHATUEM: CTeNeHHas (QyHKIMS; CTPOUTh e€ rpaduK U yMETh MPUMEHSATh CBOIMCTBA
CTereHHON (YHKIMH NPHU PELICHUH 33]1aY;

— BIIQJIETh MOHATUSAMU: TOKa3aTeabHas (PYHKIMS, SKCIIOHEHTA; CTPOUTh UX TpaUKu U yMETb
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKINU IIPU PEIICHUU 3a/1a4;

— BJIaJCTh MOHATHEM: Jorapudmuyeckass QyHKIHS, CTPOUTh €€ TpaduK U yMETb IPUMEHSTH
cBOiicTBa norapudmuueckoi GyHKIMH IPU PEIICHUH 33]1aY;

— BIAQJIETh TIOHSATHEM: TPUTOHOMETPHUYECKHE (YHKIMH, CTPOUTh HX TpapuKd H YMETh
MPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMI MPU PELICHUH 3a/1a4;

— BJIQJIETh MOHATHEM: 00paTHas QYHKIMS; IPUMEHATh 3TO IIOHATUE IIPU PELLIEHUH 3a]a4;

— TPUMEHATh TMPH pEUIeHHH 3a7ady CBOWCTBA (PYHKUMIA: UYETHOCTh, MEPHOJUYHOCTD,
OTrPaHUYEHHOCTb;

— MPUMEHSATH NPU PEUICHUH 3a/1a4 peoOpa3zoBaHus rpa@uKoB GyHKIIHIH;

— BIIQJICTh MOHATUSMH: YHCIOBBIEC MOCIIEAOBATEILHOCTH, apupMeTnIecKass 1 reoOMeTpudecKas
MIPOrPECCUU;

— NPUMEHSTh IIPU PELICHUH 33]]a4 CBOMCTBA U NMPU3HAKU apU(PMETHUECKON U T€OMETPUUECKON
MPOTPECCUN;

— BJIQJIETh [TOHSATHEM: ACUMIITOTA; YMETh €r0 IPUMEHSTH IIPU PELICHUU 33]1aY;

— TPUMEHATH METOABl pelleHus MpocTedmux auddepeHInanbHbIX YpaBHEHHH MEpBOTO U
BTOPOTO MOPSIIKOB.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX YU4eOHBIX MPEIMETOB:

— OompeneisaTh Mo rpadukaM M HUCHOJIb30BaTh AJIS PEIIEHUs MPHUKIAJHBIX 3a/ad CBOWCTBA
peasbHBIX MPOLIECCOB U 3aBUCHUMOCTEW (HanOOJbIIMEe W HAaUMEHbIINE 3HAYCHMS, IPOMEXYTKU
BO3pacTaHusd U YObIBaHUS, NPOMEXKYTKHM 3HAKOIOCTOSHCTBA, ACHUMIMTOTHI, TOYKH Ieperuoa,
nepuosl M T. 1), WHTEPHPETHPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MpPaKTUYECKOH
CUTYalluu;

— ompeneniarts Mo TpapukaMm NPOCTEHIIME XapaKTEPUCTUKU MEPUOJUUYECKUX MpPOLIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAUOCBSI3H U T. 1. (AMIUTUTY/AA, IEPUOJ U T. 11.).

DJIeMeHTBhI MAaTEMATHYECKOI0 AHAJIH3A

— Bnageres nonsTHeM: OecKOHEUHO YOBIBalOIlas TeOMETpUYEcKass MIpOrpeccuss U yMEThb
MPUMEHSTD €T0 MPU PEIICHUH 3a/1a4;

— MPUMEHSATH JIJIs1 peUIeHHs 33/1a4 TEOPHIO MPEEIIOB;

— BIIJIETh MOHATUSAMHU: OECKOHEYHO OOJIBIINE YHCIIOBBIE IMOCIIEA0BATENILHOCTH U OECKOHEYHO
MaJibl€ YHCJIOBbIE TOCIEeI0BATEIbHOCTH; YMETh CPaBHUBATh OECKOHEUHO OoJbIne 1 OECKOHEYHO
MaJibl€ MOCJIEI0BATENbHOCTH;

— BJIQJIETh MOHATUSAMU: MPOU3BOAHAS (PYHKUIMHU B TOUKE, TPOU3BOAHAS (PYHKIINU;

— BBIYHCIISATH IPOU3BOIHBIC DIIEMEHTAPHBIX (QYHKINN U MX KOMOUHAIINI;

— HccreioBaTh GYHKIIMM Ha MOHOTOHHOCTh U 3KCTPEMYMBI;

— CTpOUTH TpadUKH U MPUMEHSATH UX K PEIICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;

— BJIQJIETh NOHATHEM: KacaTellbHas K TpaduKy QyHKINUU; yMETh IPUMEHATh €r0 MpHU pelIeHun
3a/1a4;

— BJIQJIETh MOHATUSAMU: TIepBOOOpa3Has, OnpeeIEHHbIN HHTETpall;

— MpUMeHATh TeopeMmy HproTona—IJIeiiOHMIa 1 e€ creAcTBHs sl pEIICHUS 3a/1a4;

— CBOOOJHO BIIJIETh CTAaHJAPTHBIM ammapaToM MaTEeMaTHYeCKOro aHaju3a JJIsl BBIYUCICHUS
POU3BOIHBIX (PYHKIIUH OHOM MEpEMEHHOM;



— CcBOOOJHO MPHUMEHATH anmapaT MaTeMaTHYecKOro aHaju3a Jjs HccieloBaHus (YHKUUN H
HOCTPOCHUS I'paMKOB, B TOM YHCIIE UCCIIEIOBaHMSI HA BBITYKIIOCTb;

— OIIEpPHPOBATH MOHATHEM NIEPBOOOPAZHOM I PELICHHUs 3a1ay;

— OBJIa/IETh OCHOBHBIMHU CBeJleHHsIMH 00 uHTerpaine Herorona—IJleiiOHuna u ero npocrenmmx
IPUMEHEHHUSX;

— OIIEpUPOBAThH B CTAHAAPTHBIX CUTYALMSIX MPOU3BOJHBIMH BBICIIUX MOPSIKOB;

— yMeTh MPUMEHSTh IPU PEIICHUH 3a/1a4 CBOMCTBA HENPEPHIBHBIX ()YHKIIHA;

— yMeTh IPUMEHSTh IPU PELICHUH 3a/1a4 TeopeMbl Beifepirpacca;

— YMETb BBIIOJIHATH NPUOINKEHHBIE BBIUUCICHUS (METOABI PEIICHNS YPAaBHEHUM, BBIUYMCIICHUS
OIpe/IeNIEHHOrO UHTErpaa);

— YMETh NPUMEHATh NPUIOKEHHE IPOU3BOJHOM U ONPEAEIEHHOTO HHTErpajla K PELICHUIO
3ajlay €CTECTBO3HAHUS;

— BJAJIeTh MOHATUSAMHU. BTOpas NPOU3BOJHAS, BBIMYKIOCTh rpaduka (YHKIHUU; YMETh
Uccle10BaTh (DYHKIMIO HA BBITYKJIOCTb.

B noBceHeBHOM KU3HM M TIPM M3YYEeHUH APYTUX YUeOHBIX PeIMeTOB:

— pewarbh MNPUKJIAJHbIE 3aJaud U3 OHOJOrMH, (GU3UKH, XUMHHM, SKOHOMHKH M JpPYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEJJOBAHMEM XapaKTEPUCTUK IPOLECCOB, HHTEPIPETUPOBATH
HOJIy4EeHHBIE PE3YJIbTATHI.

Kom0unaropuka, BepoSsTHOCTb M CTATHCTHKA,

JIOTMKA U Teopus rpados

— OnmnepupoBaTb OCHOBHBIMHU OIHMCATENbHBIMU XapaKTEPUCTHUKAMHU YHCIOBOro Habopa;
HOHATUSAMU: FeHepallbHasi COBOKYITHOCTb U BBIOOPKA;

— OIEepUpOBaTh IOHATUSMHU: YAacTOTAa U BEPOSITHOCTh COOBITUS, CyMMa M IIPOU3BEIECHUE
BEPOSITHOCTEH; BEIUUCIISATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETA YKCIIa UCXO0B;

— BJIAJIETh OCHOBHBIMHU MNOHSTUSMM KOMOWHATOPUKM M YMETh NMPUMEHSITh UX NPU pEIICHUU
3az1ay;

— UMETh TIPEJICTaBIICHNE 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

— UMETb IMPEACTAaBICHUE O JUCKPETHBIX U HENPEPBIBHBIX CIy4alHBIX BEIUYMHAX U
pacnpeneseHusx, 0 He3aBUCUMOCTHU CITy4alHbIX BEJTUYHH;

— MMETh IIPEJICTAaBICHUE O MATEMAaTHYECKOM OKHUJAHUM U JUCIIEPCUU CITyYalHBIX BEIIMYNH;

— MMETh IPEJICTABICHUE O COBMECTHBIX PACIPEIEICHUIX CIydallHbIX BEJIUUNH;

— MOHUMATh CYTh 3aKOHA OOJBIINX YHCEN U BBIOOPOYHOIO METO/1a U3MEPEHUS BEPOSITHOCTEH;
— WMEThb TMPEACTaBICHHE O HOPMaJbHOM paclpeiesieHUd U MpuMepax HOPMalIbHO
pacnpeeNEéHHBIX CIIy4allHbIX BEJIUYHH;

— MMETh IPEJICTABICHUE O KOPPEISALUU CIIy4allHbIX BEJIUUNH;

— MMETh IIPEJICTaBICHNUE O LIEHTPAILHON MPENEIBHON TEOPEME;

— MMETh IPEJICTaBIEHNUE O BHIOOPOUYHOM KO3 (PUIIMEHTE KOPPENIALNY U JINHEHHON perpeccuy;
— UMETH IIPEJICTABICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUUECKOM TMITOTESBI,
0 CTATUCTHKE KPUTEPUS U €€ ypOBHE 3HAUUMOCTH;

— MMETh IIPEJICTABICHNUE O CBSI3U SMIIMPUYECKUX U TEOPETUUECKUX PACIIPEIEICHUI;

— UMETh IPEJICTaBICHUE O KOJUPOBAHUH, IBONYHOMN 3aIIUCH, TBOMYHOM JIEPEBE;

— BJIaJIeTh OCHOBHBIMU MOHATUSIMH TeopuH rpados (rpad, BepiirHa, pedpo, CTerneHb BEPUINHBI,
nyTh B rpade) ¥ yMeTh NPUMEHSATh UX MIPH PEIICHUH 33]1a4;

— MMETh IIPEJICTABICHHE O JEPEBbSIX U YMETh IPUMEHSTH €T0 NP PELICHUHN 33]1a4;

— BIJIaJIETh MOHATHEM: CBSI3HOCTb, YMETh HNPHUMEHSATb KOMIIOHEHTHI CBA3HOCTU IMpPHU pPELICHUU
3az1ay;

— YMETb OCYILIECTBIISTH MMyTH 110 p&OpaM, 00X0/16l pEdep U BepIiuH rpada;

— MMeTh TpejcTaBieHue o0 DiiepoBoM M ['aMUIBTOHOBOM IyTH; MMETh MPEICTABICHHE O
TPYAHOCTH 3a7jaudl HaXOXA€HUs ['aMUIIbTOHOBA ITyTH;

— BJIAJETh TNOHATHUAMU: KOHEUHBIE CYETHBIE MHOXKECTBA; CUETHBIE MHOXECTBA; YMETh
IPUMEHSATh UX MIPU PELICHUHU 3a7a4;

— YMETb IPUMEHATh METOJ, MATEMAaTUYECKOW NHAYKIINH;



— YMETb IPUMEHATh IPUHLUI JIUpUXJIEe IIPYU PELIECHUN 3a/1a4.

B noBceHEeBHOI KU3HHU M IIPH H3YyYEeHHUH JAPYTUX NPeIMeTOB:

— BBIYUCJIATh UJIKM OLICHUBATH BEPOATHOCTHU COOBITHUH B peaﬂBHOﬁ KHU3HU,

— BBIOMPATH METO/IbI MOJXOASIICTO MPEACTABICHUS U 00paOOTKH JaHHbIX.

TekcToBbIE 321a4H

— Pemmare pasHbie 3a/1a4y MOBBIIICHHOW TPYIHOCTH;

— AaHaJIM3UpPOBATHL YCJIIOBHUC 3aJadvu, BBI6I/IpaTB ONTUMAJILHBIN MCTOJ PpCHICHUA 3adadvu,
paccMmarpuBasi pa3InuHbIe METO/IbI;

— CTPOUTH MOACIIb PCIICHUA 3aJa4r, NPOBOJUTL NOKA3ATCIBbHLIC PACCYKACHUA IMPU PCIICHHUU
3a/1a4H;

— pemars 3agadd, TpeOyromue mepedopa BapUAHTOB, MPOBEPKH YCIOBHUM, BBIOOpA
OINTHMAJIBHOTO Pe3y/IbTaTa;

— AHAaJIM3UPOBATH U UHTCPHPCTHUPOBATH IOJYUCHHBIC PCIICHHA B KOHTCKCTC YCJIOBUA 3adayu,
BBIOMPATH PEIICHHS, HE TIPOTUBOPEYAIINE KOHTEKCTY;

— TMEpEeBOAMTH MpPH pEIICHHH 3a1a4d WH(OPMAIHMIO W3 OJHOW (HOPMBI 3alUCH B APYTYIO,
UCIIOJIB3Ys TIPH HEOOXOIUMOCTH CXEMBbI, TAOJIHUIIbI, TpaQUKH, THATPAMMBI.

B noBceHeBHOI ;KM3HM M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

— pelaTh MPaKTHYECKHUE 3a/1a41 U 33]1a4 U3 APYTHUX MPEIMETOB.

Hcropusi m MeTOIbI MATEMATHKH

— VMeTh mpejcTaBieHHEe O BKJIAJIC BBIIAONIMXCS MATEMAaTUKOB B Pa3BUTHE HAYKH;

— IIOHHUMAThb POJIb MATCMATHUKU B PAa3BUTHU POCCI/II/I;

— HCIMOJIb30BaTh OCHOBHBIE METOJIbI TOKA3aTEe/ILCTBA, IIPOBOIUTH JI0KA3aTEILCTBO U BBIMOJIHATh
OIIPOBEPIKECHHE;

— MPUMEHATh OCHOBHBIE METO/IbI PEIICHUS MATEMAaTHUCCKHX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKHUX 3aKOHOMEPHOCTCH B MPHUPOJE XapaKTepu30BaTh KPacoTy H
COBEPILEHCTBO OKPYKAFOIIET0 MUPa U TPOU3BEACHUN HCKYCCTBA;

— INPUMCHATH HpOCTCﬁHIPIe MmporpaMMHBIC CpC€ACTBA H JBJIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUN MaTeMaTHYECKUX 3a71ay;

— IOJIB30BAaTbHCA MPUKIAAHBIMUA IIPpOTrpaMMaMi U IIporpaMMaMi CUMBOJIBHBIX

BBIYUCIICHUH IS UCCIICIOBAaHHUS MATEMAaTHYECKUX OOBEKTOB;

— NPUMEHATh MAaTEMAaTHYECKUE 3HAHHS K UCCIICOBAHUIO OKPY/KAFOIIETO

MUpa (MOJETHPOBaHUE (PU3UUECKUX TPOIIECCOB, 33]]aul SKOHOMHUKH).

I'eomerpus.

Jls ycnentHoro npojaoiKeHus: 00pa3oBaHus MO CIEHUATbHOCTSAM, CBA3aHHBIM C MPUKIIATHBIM
UCMOJIb30BaHUEM MaTeMaTHuku (1-  ypoBeHb IUIAHUPYEMBIX pE3YJIbTAaTOB), BBITYCKHUK
HAay4yuTCsl, @ TaKK€ IOJIYyYUT BO3MOXKHOCTb HAyUUThCA JJIs1 OOECIEUEHHUS] BO3MOXKHOCTHU
YCIIEIIHOTO TMPOJIOKEHUsT 00pa30BaHMs MO CHELUANIBbHOCTSAM, CBSI3aHHBIM C OCYIECTBICHHEM
HAyYHOW W MCCJIEI0BATENbCKOW AESITENbHOCTH B 00JIACTH MAaTEMaTUKHU U CMEXHBIX HayK (2-i
YPOBEHb IUIAHUPYEMBIX PE3YJIbTATOB, BBICIEHO KYPCUBOM):

— BJIaJIETh T€OMETPUYECKUMHU MOHATHIMHU MPU PEIICHUH 33a]a4 U MPOBEACHUN MaTeMaTUYECKUX
pacCyKIeHUN;

— CaMOCTOSITENIbHO (POPMYJIHPOBATH OMNpPENEICHHUs] Te€OMETPUUYECKUX (Uryp, BBIABUTATH
TUIOTE3bl O HOBBIX CBOWCTBaX M INpPH3HAKaX IeOMETPUYECKHX (UTYp M OOOCHOBBIBATH WIIU
onpoBepraTh MX, 0000IIaTh WM KOHKPETU3MPOBATh PE3YylbTaThl Ha HOBBIE KJIACCHI (QUTYp,
MIPOBOJUTH B HECIIOKHBIX CIYYasX KIaCCUPHUKAIMIO (GUTYD MO Pa3IUYHBIM OCHOBAHHSIM;

— HCCJIEIOBaTh YEpTEeKH, BKIOYash KOMOMHaUMM (Uryp, M3BIEKaTh, WHTEPIPETHUPOBATH U
npeoOpa3oBbIBaTh HH(POPMAIIKIO, IPEACTABICHHYIO Ha YepTexkax;

— pemlarh 3aJjayd FeOMETPUYECKOT0 COAEP)KaHUs, B TOM YUCIIE B CUTYallUsX, KOTJa aIrOpUTM
peleHuss He cJelyeT SBHO W3 YCJIOBHUS, BBIIOJHATH HEOOXOAMMBIC IJsl pEIeHHs 3aJadu
JIOTIOJIHUTEIIBHBIE TOCTPOSHMSI, UCCIIEI0BATh BO3MOXKHOCTh IIPUMEHEHUS TEOpeM U (pOopMyI AJis
peleHus 3a1a4;



— yMeTh (OPMYIHPOBATh U JOKA3bIBATh FTEOMETPUYCCKUE YTBEPKICHHS;

— BJIJICTh MMOHATUSAMHU CTEPEOMETPHH: TTPU3MA, TTApAIUICIICIIUIIC, TUPaMH/Ia, TETPadIP;

— MIMETh MPEJICTaBICHHS 00 aKCHOMaX CTEPEOMETPUH H CIICICTBHUSIX U3 HUX M YMETh IPUMEHSTh
UX IIPU PEUICHUY 3a/1a4;

— YMETh CTPOUTH CEUCHHS MHOTOIPAHHUKOB C MCIIOJIb30BAHUEM PAa3IMYHBIX METOJOB, B TOM
YKCIIe METOIa CIIC/IOB;

— UMETh MPEJCTABICHUE O CKPEUIMBAIOIINXCS NPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YTOJ
U PACCTOSTHHE MEXy HUMH,

— TPUMEHSTH TEOPEMBI O MAPALICIBHOCTH MPSIMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE NPHU
pCILICHUH 33]1a4;

— YMETb IPUMEHSTH MapaJUIeIbHOE IPOCKTUPOBAHUE ISl H300paKeHUS (PUTYD;

— yMETh MPUMEHSTh NEPICHIUKYIIPHOCTH PSIMOH U TUIOCKOCTH IPH PEIICHUHU 33/1a4;

— BJIAJICTh MOHATUSIMH OPTOTOHAIBHOTO MPOCKTUPOBAHUS, HAKIIOHHBIX U MX MPOCKIMHA, YMETh
NPUMEHSTh TEOPEMY O TPEX MEPIICHAUKYIISAPAX MPU PEIICHUH 3a]1a4;

— BIAACTh TMOHATUSMHU pACCTOSIHUS MeXay ¢Gurypamu B TPOCTPAHCTBE, OOIIEro
HEPIEHINKYIISAPA IBYX CKPEIIUBAIOIIUXCS MPSAMBIX U YMETh IPUMEHSATh UX NIPU PEIICHUU 33]1aY;
— BJAJCTh MOHATHEM Yrila MEXAy MNPSIMOA M IJIOCKOCTHIO M YMETh IPUMEHSTH €ro Hpu
pCILICHUH 33]1aY;

— BJIQJICTh MOHATHSAMHU JBYI'PAHHOIO YIJIa, Yrila MEKAY IUIOCKOCTSMH, MEPHCHIUKYISPHBIX
IUIOCKOCTEH M yMETh MPUMEHSATh UX TPU PEIICHUH 3a]1a4;

— BJAJCTh MOHATUSIMHU MPU3MBI, ApaJUICICIUIea U IPUMEHITh CBOWCTBA MapajuieieuIeia
NPU PEUICHUH 33/1a4;

— BIIQJICTh TOHSATHEM MPSIMOYTOJBHOTO Mapajuiesenuiesa U MPUMEHATh €ro MpHU PEIICHUU
3ajay;

— BJIQJICTh MOHATHSMHU MHUPAMUJBI, BHIOB MHPAMUJ, JICMEHTOB MPABWIBHOW MHpPaAMUIBI U
YMETh IPUMEHSATH UX MPU PEIICHUH 3a/1a4;

— umems npeocmasienue o meopeme Jiiiepa, NPAaBUIBHBIX MHOTOTPAaHHUKAX;

— BIJIJIETh MOHATUEM IUIONIAIU TTOBEPXHOCTEH MHOTOTPAaHHHKOB M YMETh NMPHMEHSTH €ro Ipu
pEIICHUY 3a/1ay;

— BJaJeTh MOHATHSIMHU TeJa BpAICHUs, CEYCHUS IMIMHIpA, KOHYyca, mapa u chepsl U yMETh
NPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

— BJAJeTh TMOHSATHEM KacaTeNbHBIX MPSAMBIX M IUIOCKOCTEH M YMETh NPUMEHSTh €ro Npu
pEIICHUY 3a/1ay;

— WMETh NPEJACTAaBICHHS O BIMCAaHHBIX M OMHCAaHHBIX cdepax U yMEThb NMPHUMEHATh UX HpPU
pEIICHUY 3a/1ay;

— BJIJIETh MOHATHSIMU 00bEMA, 00BEMOB MHOTOTPAaHHUKOB, TEJI BPALICHUS U IPUMEHSTH UX TIPU
pEIICHUY 3a/1ay;

— UMETh NPEJICTABICHUE O pa3BEPTKE IMIMHPA U KOHYCa, TUIOLIa 1 IOBEPXHOCTH HUWJIMHAPA U
KOHYCa M YMETh IPUMEHSTh €T0 NPH PEIICHUH 3a/1ay;

— MIMETh MPEJICTaBICHHE O TUIONIAaIH Cepbl M YMETh IPUMEHSIThH €ro TIPU PELICHUY 3a/1ay;

— YMETb peliaTh 33Ja4i Ha KOMOWHAIMK MHOTOTPAHHUKOB M TEJ BPAIllCHHS;

— UMETh TPEJCTABICHUE O TIOA0OUHM B MPOCTPAHCTBE W YMETh PEUIaTh 33/a4d Ha OTHOILICHHE
00BEMOB U IJIOMIA/IeH MOBEpXHOCTEN MOOOHBIX (UTYD;

— umems npedcmasienue 06 aKkCUOMAMUYecKom Memooe;

— @1a0emb NOHAMUEM 2eOMEeMPUYECKUX MeCm MOoYeK 8 NPOCMPAHCmee U YMemsb NPUMEHAMb
€20 0/ peueHus 3a0a4;

— yMemb NpUMEHAMb Ol peulenus 3a0ay C8OUCMBA NIOCKUX U OBYZPAHHLIX Yello8
MpEXSPAHHO20 Y2la, Mmeopembl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Yea,

— g1ademb NOHAMUEM NEPNEHOUKYIAPHO2O CEeYeHUs NPUMbl U YMemb NPUMEHAmb e20 npu
peutenuu 3a0a4;

— umems npedcmasienue 0 08OUCMBEHHOCMU NPABUILHIX MHO20SPAHHUKOS,



— 81ademsv NOHAMUAMU YEHMPATbHO20 NPOEKMUPOBAHUS U NAPATIENbHO0 NPOEKMUPOBAHUL U
NPUMEHSAMb UX NPU NOCMPOEHUU CEYEHUTI MHO20CPAHHUKO8 MEMOOOM NPOEKYUll,

— umemyb npedcmasienue 0 pazeeépmKe MHO20SPAHHUKA U KpamyuauuleM nymu Ha n08epXHOCMU
MHO202DAHHUKA,

— umems npedcmasiienue 0 KOHUYECKUX Ce4eHUsx,;

— umems npeocmasieHue 0 Kacarowuxcs c@epax u KOMOUHAyuu mei 6pAwjeHust u ymembv
NPUMEHAMb €20 NPU peuleHuu 3a0ay;

— NPUMEHAMb NPU peueHuy 3a0ay GopmyLy paccmosHus Om mouku 00 NIOCKOCMU;

— 61a0emsb PazHbIMu CnOCOOAMU 3A0AHUSA NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb UX npu
peuieHuu 3a0a4,

— NPUMEHAMb NpU peuleHuu 3a0ay U 0oKazamenbCcmee meopem 8eKMOPHbIL Memoo U Memoo
KOOpOuHam;

— umems npeocmasgienue 00 aKcuomax o00véma, NpumMeHsmv  opmyIbl  00BEMOS
NPAMOY20IbHO20 NAPALIeIenUnedd, npusmbl U NUPAMuUobl, mempaso0pa npu peueHuu 3a0ay,

— NPUMEHAMb Meopembl 00 OMHOWEHUAX 00bEMOB NPU peueHUU 3a0ay,

—  npumeHsamb uHmezpan ONsl GbIMUCIEHU 00bEMO8 U NOGEPXHOCMeEU mel 6PaujeHUs,
BbIUUCTIEHUS NIOWAOU Cheputecko2o nosica u 00bEma wWaposoco closi;

—  umMemb NPeOCMAGIeHUEe O OBUIICEHUAX 6 NPOCMPAHCMEe: NAPALIEIbHOM NepeHoce,
CUMMempPUYU OMHOCUMENbHO NIAOCKOCIU, YEHMPALbHOU CUMMEMpPUU, NO8OPOme OMHOCUMENbHO
NPAMOU, BUHMOBOU CUMMEMPUU

— U yMemb NpUMeHAMb e20 NPU peuleHuu 3a0ay;

— umems npedcmasienue 0 nIOWAoU OPMOSOHANLHOU NPOEKYULL,

— uMemb NpeocmasieHue 0 MPEXSPAHHOM U MHO20ZDAHHOM Yele U NPUMEHAMb CEOUCmBd
NIOCKUX Y2TI08 MHO202PAHHO20 Yelld NPU peuleHuu 3a0ay;

— umems npedcmasgierHue 0 npeobpaz08aHuU NOO0OUs, 20MOMEMUU U YMemb NPUMEHAMb UX
npu pewlenuuy 3a0a4; ymenms peuams 3a0aiu Ha NI0OCKOCMU MemoOaMu cmepeomempuu,

— yMemyb NPUMeHAMb hopMYIbl 00BEMO8 NPU peuleHUl 3a0aH.

B noBce1HeBHOM KU3HM ¥ NIPU U3YYEHHH JAPYTUX MPeIMETOB:

— COCTaBIISATh C HCIIOJIb30BAHHEM CBOWCTB T€OMETPHUYECKUX (PUTYp MATEeMAaTHYECKUE MOCIH
JUISL pelIeHus 3aJad MpakTH4eckoro 12 xapakTepa W 3alad U3 CMEXHBIX JUCHUIUIMH,
WCCJICIOBATH MMOJTYYCHHBIE MOJICIIA U MHTEPIIPETUPOBATH PE3yJIbTaT.

BeKTOpbI M KOOPIAHHATHI B IPOCTPAHCTBE

— BiiajgeTh MOHATUSMU BEKTOPOB M MX KOOPIAHHAT;

— YMETb BBINIOJIHATDH OTEpAIUU HaJl BEKTOPAMH;

— HCIIOJIB30BATh CKAJISIPHOE TIPOU3BEICHUE BEKTOPOB MPH PEIICHUH 3a/1a4;

— TMPUMEHATh YpPaBHEHHE IJIOCKOCTH, (OPMYIY pPacCTOSHUS MEXIy TOYKaMH, YpaBHEHHE
cdepsl IpU pelIeHny 3aj1ay;

— MPUMEHSATH BEKTOPBI U METOJT KOOPAMHAT B IPOCTPAHCTBE MPU PEIICHUU 3a7a4;

— Haxooumv 06vEM napanielenuneda U mempas’opd, 3a0aAHHbLIX KOOPOUHAMAMU CBOUX BEPUIUH,
— 3a0a6amv NPAMYIO 8 RPOCMPAHCMEe;

— HAX00umb paccmosiHue om MouKu 00 NIOCKOCMU 8 Cucmeme KOOPOUHAM,

— HAxXo0umv pacCmosHue Mextcoy CKPewusaowumMucs NpAMbIMU, 3A0AHHLIMU 6 cucmeme
KOOpOUHam.

HcTopusi M MeTO/ILI MATEMATHKHU

— WMeTs nipeIcTaBICHHE O BKJIAJIC BHIIAIONTUXCSI MATEMAaTHKOB B Pa3BUTHE HAYKH;

— MOHUMATh POJIb MATEeMAaTUKH B pa3Butuu Poccuu;

— WCTIOJIh30BaTh OCHOBHBIC METOIBI JIOKA3aTeIbCTBA, MPOBOJIUTH JIOKA3aTEIHCTBO W BBITOJIHSATD
OTIPOBEPIKEHUE;

— IPUMEHSTh OCHOBHBIE METO/IbI PEIICHHS MATEMAaTHUECKUX 33]1a4;

— Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJAE XapaKTepHU30BaTh KpPacoTy W
COBEPIIEHCTBO OKPYIKAIOIIECTO MHUpa U MTPOU3BEIACHUI UCKYCCTBA;




— TPHUMEHSTh NPOCTEHINE MPOTpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUN MaTeMaTHYECKUX 3a71ad;

— TOJIB30BaThCS NMPUKIIATHBIMU MPOTPAMMaMH U MPOTPAMMaMK CUMBOJIBHBIX BBIYMCICHHNA IS
UCCIICIOBAaHHSI MATEMAaTHIECKUX OOBEKTOB;

—  npumeHAmMb  MamemMamuyecKue 3HAHUA K  UCCIE008AHUIO  OKPYICAOue20  Mupd
(MoOenuposanue guzuneckux npoyeccos, 3a0auu IKOHOMUKU,).

2. ConepxxaHue y4eOHOI0 nmpeamera.

Auredpa.

DJIeMEHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH
[TonsTrie MHOKeCTBA. XapaKTEPUCTUUECKOE CBOMCTBO, DJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE,
OeckoneuyHoe MHokecTBa. (CrocoObl  3amanusi MHOXecTB. [logmHokecTBO.  OTHOIIECHUS
MPUHAICKHOCTH, BKIIOYEHHS, paBeHCTBa. Omnepanuu HaJ MHOXKECTBAMH, UX WJUIFOCTPAIlUU C
MTOMOIIBIO KpyToB Ditnepa. Cuémmuble u HeCuémmvie MHOMICECMBd.
HctuHHBIE ¥ JIOKHBIC BBICKa3bIBaHUs (YTBEPXKICHHS), OIEpallid HaJ BBICKA3bIBAHHSIMH.
KBaHTOPBI CyIIIECTBOBaHUS U BCEOOIIHOCTU. A1eebpa 8biCKa3bl6AHUL.
3aKkoHbl JJOTHKU. OCHOBHbIE I02udecKue npasuia. Permenne Jorndeckux 3a1a4d ¢ UCIoJIb30BaHUEM
KpyroB Jiepa.
YmozakmoueHus. OG0CHOBaHKE U IOKA3aTeIbCTBO B MaTeMaTHke. Onpenenenus. Teopembl. Buodsbi
Odokazamenbcme.  Mamemamuyeckas — unOykyus.  YTBEpXKIEHUs: oOpaTHOE  JaHHOMY,
NPOMUBONON0NCHOE, 0OpamHoe npomueononodchomy. IIpu3Hak W CBOHCTBO, HEOOXOIUMBIC WU
JIOCTaTOYHBIE YCIIOBUSI.

Yncia U BbIpAKEHUs
MHoecTBa HaTypallbHbIX, LENbIX, PAlIUOHATBHBIX, JECHCTBUTENIBHBIX 4YHCeNl. MHOXECTBO
KOMIUIEKCHBIX 4Hcen. J[eCTBUS ¢ KOMIUIEKCHBIMH YuciIaMi. KOMITJIEKCHO CONpPsDKEHHBIE YncIa.
Monynb 1 apryMeHT uncna. Tpueconomempuieckas popma KOMNIeKCHO20 YUCa.
Panuannas mepa yria. TpuroHomerpudeckast OKpy>KHOCTb. CUHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC
yucia. TpuroHomerpudeckue (OpMyIbl TPUBEACHHUS W CIOXKEHUsS, (OpMynsl JTBOWHOTO U
nojioBUHHOro yrna. IIpeoOpa3oBaHue cymMMbl M pPa3HOCTH TPUTOHOMETPUYECKHUX (YHKIMH B
Mpou3BeICHNE U 00paTHBIEC IPeoOpa30BaHUsI.
CrernieHb ¢ JEHCTBUTENBLHBIM TIOKa3aTesieM, CBOMCTBa cremneHu. Yucno €. Jlorapudm, cBoiicTBa
norapudma. JlecaTUUHBIN U HATypaIbHBINA JTOTapr(MBbI.
ToxxnecTBeHHBIE TPEOOPa30BAHUS TPUTOHOMETPUUECKHX, JOTrapu(PMHUUECKUX, CTENEHHBIX W
MPPALMOHATIBHBIX BBIPAKEHHI.
Meton maTeMaTUYECKOM MHIYKIWH.
Ocnoenas meopema apugpmemuxu. Ocmamku u cpasvenus. Aneopumm Eexnuoa. Kumaiickas
meopema 00 ocmamkax. Manaa meopema Depma. Cucmembvl cuuUcCleHus, OMIUYHbIE OM
oecamuunvlx. Dynxyusa Junepa, 4ucio u cymma oeirumeineti HamypaibHo20 YUCaA.
Ocnoenas meopema anceopwvi. Ilpusooumvle u Henpugooumvie mHo2ounenvl. Cummempuueckue
MHozcounenwl. [lenouucnennvie u yeno3HauHble MHO2041EHbI.

YpaBHeHUS U HEPABEHCTBA
YpaBHEHME, ABILIOIIEECS CIECACTBUEM JPYIOrO YpaBHEHHs; YPAaBHEHMs, PaBHOCWIBHBIE Ha
MHOYKECTBE, paBHOCUJIbHbIE ITPe0Opa30oBaHus ypaBHEHUH.
TpuronomeTpudeckue, MoKa3aTeibHble, JorapuMuueckue M HppalroHAIbHbIE YPaBHEHUS H
HEpaBeHCTBA. TUIbI ypaBHEHHH. PerieHne ypaBHEHN 1 HEPABEHCTB.
Mertosl MHTEpBAJIOB Ul pELIeHUs HEpaBeHCTB. ['paduueckue MeTOoJbl PElIeHUs YpaBHEHUH U
HEPaBEHCTB. Pellenne ypaBHEeHUI 1 HEPABEHCTB, COACPKAIUX EPEMEHHYIO T10J] 3HAKOM MOZYJIS.
Cucrembl TPUTOHOMETPHYECKUX, IIOKA3aTENbHBIX, JIOrapu(MHUUECKUX U HUPPALUOHAIBHBIX
ypaBHeHuil. CHCTEMBl  TPUTOHOMETPUYECKHX,  IIOKAa3aTeNbHBIX, JIOTAPU(PMUYECKUX U
UppayuUOHaIbHbIX HEPABEHCTB.




YpaBHeHUs, CUCTEMBI YpaBHEHUH ¢ TapameTpaMu. Hepasencmea ¢ napamempamu.

Pelmienrie ypaBHEHMiI CTENEHHW BBIIIE BTOPOMl crieluaibHbiX BUI0B. Dopmyinbl Buera. Teopema
besy. /IlnodantoBsl ypaBHeHUs. PenieHre ypaBHEHU B KOMIICKCHBIX YUCIIAX.

Hepasenctsa o cpennux. HepaBencto bepnysim.

PDyakunn
OyHKIMSA ¥ €€ CBONCTBA; HYIM (PYHKIIUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.

Haubonbmee 1 HanMeHsbIiee 3HaueHus! GyHkuu. [lepuoanyeckas GyHKIHS U €€ HAMMEHBIIHIA
nepuon. UérHbie u Heu€THble QyHKIMH. Pyukyuu «OpobHas yacme yuciay Y = {X} u «yenas
yacmo yucnay 'y = [X].

B3aumnHo oOparnbie QyHkiuu. ['padmku B3auMHO 00paTHBIX (GYHKIUH. TpUTOHOMETpHUYECKUE
(GYHKIIMHM YKCIIOBOTO apryMeHTa Yy = COS X, Y = Sin X, y = tg X, y = ctg X. CotictBa u rpaduku
TpUTOHOMETpUYEeCKUX QyHKIMA. OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMHA, WX TJIABHBIC
3HAYCHHUS, CBOMCTBA U TPAPUKH.

CrerneHHasi, mokas3areibHasl, JIorapupMudeckas yHKIIUH, HX CBOWCTBA U IPadUKH.
[TpeobpazoBanus rpadukoB (QYHKIHIA: CIBUT, YMHOKCHHE Ha YHCIIO, CAMMETPHSI OTHOCHUTEIIEHO
KOOPJIMHATHBIX OCEH M Havajia KOOp/IMHAT.

DJieMeHTbl MATEMATHYeCKOI0 AHAJIN3A
beckoneuHo maible U 6€CKOHEUHO OOJBIIME YUCIOBBIC TOCIen0BaTeIbHOCTH. [Ipeaen uucnoBoit
MIOCJIEIOBATENBHOCTH. bECKOHEUHO yOBIBarOmIasi FeOMETPUIECKas IPOTPECCHSL.
NoHATMe npeaena dyHKUMM B Touke. [ToHAMue npedena yHKyUU 8 beckoHe4Hocmu. Acummnmomel
epaguka pyHKyuu. HenpepbiBHOCTb GYHKLUK.
Cesoticmesa nenpepuisnvix ¢hynxyuil. Teopema Betiepuwumpacca 0ns HenpepvigHblX (yHKYULL.
Huddepenmmpyemocts (Gynkiuu. [IponsBognas ¢yskinuu B Touke. KacarenmpHas K Tpaduky
¢dyHKIMu. ['eomeTpudeckuii ¥ GU3NYECKUI CMBICT MPOU3BOIHON. [Ipumerenue npou3eooHol 6
@usuxe. IlpousBoaHble 3eMeHTapHbIX QyHKUMH. [IpaBuna nuddepennmpoBanus.
Bmopas npoussoonas, eé ceomempuyeckuti u puzuieckuil CMoici.
Touku skcTpemyMa (MakcumMyMa W MuHUMYMa). MccnenoBaHue sneMeHTapHBIX (YHKIMHA Ha
TOYKM DSKCTpeMyMa, HaumOosblllee W HauMEHbIee 3HAYeHUS C TIOMOUIbIO MPOU3BOJHOM.
Ilocmpoenue epagukos ynkyuii ¢ nomowpio npouzeoonvix. llpumenenue npouzeo0HOU npu
peuleHuU nPUKIAOHbIX 3a0ad HaA MAKCUMYM U MUHUMYM.
[TepBooOpa3znass. Heonpenen€uupiii unTerpan. IlepBooOpaszHble sieMEHTApHBIX  (DYHKIHIA.
[Tnomans kpuBonmuHeHON Tpamenun. Popmyna Heiotona— Jleitonuna. OnpenenéHHbINR
uHTerpan. BoluncieHue ruiomazed Mmiockux (QUryp u 00bémMoe men 6paujeHus ¢ NoMOUbIO
unmezpana.
Hugpepenyuanvrvie ypasHenus nepeoco u 6mopo2o nopsoKa.

Kom0OuHaTOPUKA. BEPOSITHOCTDL M CTATUCTUKA. JIoruka u Teopusi rpados
[TpaBmio mpousBenenuss B komoOmHatopuke. CoenuHenuss 0e3 moBTopeHuid. CodeTraHus W WX
cBoiictBa. bunom Hetotona. Coedunenusi c nosmopenusmu.
BepositHocTs  coObrTrsi. CymMma BEpOSTHOCTEH HECOBMECTHBIX COOBITHH. [IpoTHBOIONOXKHBIE
coObITHS. YCNoOBHass BepoATHOCTh. HeszaBucumble coObiTHS. [Ipou3BeneHue BepOSTHOCTEU
HEe3aBUCUMBIX coObITHI. DopMmyia beprymmm. @opmyina nomHoM BepositHocTH. Dopmyia baiteca.
Beposamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmMHOCme.
JluckpeTHble Ciy4ailHble BEIWYMHBI W UX pacnpeneneHus. COBMECTHBIE pacCIpeneaeHUs.
Pacnipenenenue cymmbl U IPOM3BENICHUSI HE3aBUCUMBIX CIIyYalHBIX BETUYHMH. MaTtemaruueckoe
O0XXHMJIAHWE U JUCIEPCHs CIIy4YalHON BETMYMHBI. MaTeMaTH4ecKoe 0KHIAHUE U JUCTIEPCHUS CYMMBI
CIIy4ailHbIX BEJTUYMH.
bunapnas cinydyaiiHas BenM4YMHA, pacnpezeneHue bepHymm. ['eomerpuueckoe pacrpeneneHue.
bunomuanbsHOE pacrpenesieHle U ero CBOKMCTBaA.
HenpepoiBHble ciiydaiiHble BeNMWYUHBL. [ITOTHOCTH BeEpOATHOCTH. DYHKUIHUS PACHIPEICIICHHUS.
PaBHOMEpHOE pacnipeneneHue.




Hopmansnoe pacnpenenenune. @ynkuusa Jlammaca. [lapameTpsl HOPMAJIBHOTO pacHpeNeiICHUs.
[Tpumeps! ci1y4allHBIX BEJIHYUH, MOJUYMHEHHBIX HOPMAIbHOMY 3aKOHY (HOrPEIIHOCTh U3MEPEHHUIA,
POCT YETIOBEKA).

3axon b6oavuux wucen. Bvibopounwviii memoo uzmepenus seposimuocmeti. Ponv 3akona 6onvuiux
yucen 8 Hayke, npupooe u oouecmae.

Koppensus nyx ciyyaiiHbix BennuuH. [lonarue o koadduumente koppensnuu.
Cmamucmuueckasn eunomesa. Cmamucmuyeckue Kpumepuu. Cmamucmuieckas 3HAYUMOCHb.
IIposepxa npocmevwiux eunomes.

OcHosHble NoOHaAMUA meopuu 2pagos.

I'eomerpust

OcHOBHBIE NTOHATHS F€OMETPUU B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.
Tonamue 06 akcuomamuueckom memooe.

IToctpoeHne ceueHU MHOTOIPAaHHUKOB METOJOM cCleloB. lleHTpanpHOE NIPOEKTHPOBAHHUE.
[ToctpoeHne cedyeHHII MHOTOIPAaHHUKOB METOJIOM mpoekuuil. Teopema Menenas oaa
mempasopa.

CkpenuBaroiyecs: NpsMble B MPOCTPAHCTBE. YT0JI MeXAy HUMHU. TeopeMbl 0 napauieabHOCTU
OpsSMBIX M IJIOCKOCTeH B mpocTpaHcTBe. [lapamienbHoe NpOeKTUpOBaHME U H300pa)keHHe
buryp. ['eomempuueckue mecma mouex  npocmpanHcmee.

[TepieHAUKYIApHOCTD NPSAMOM M IIOCKOCTH. OpTOroHajlbHOE NpoeKTUpoBaHue. HakinoHHbIE U
npoekun. Teopema o TpEX mepneHauKyssipax. Paccrosaus Mexay GurypamMu B IpOCTPAHCTBE.
OOl neprneHAuKyIsAp ABYX CKPEIIMBAIOLIMXCS MPAMBIX. Memoosl Haxodcoenus paccmosaHuil
MedACOY CKPeuUBaroWUMUCS NPAMBIMU.

VYriuel B npoctpadcTBe. [lepneHauKyaspHbIE IUIOCKOCTH. 1PpEéXepanublil U MHO20SPAHHbIL ) 2lbl.
Ceouicmea nnockux yenoé muocozpannozo yena. Ceoucmea niocKux u 08YZPAHHbLIX Y2log
mpéxzpannozo yana. Teopemvl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Yela.

Bunet  MHoOrorpanuukoB. IIpaBuwiibHbIE MHOTOTpaHHUKW. Pazeépmku  MHO202paHHUKA.
Kpamuatiwue nymu na nosepxwocmu muoeocpannuxa. Teopema Oiinepa. [leoiicmeennocmo
NpasUlIbHbIX MHO202PAHHUKOS.

ITpusma. Ilapamnenenunen. CpoiicTBa mapamenenunena. [IpAMoyroiapHblii napajuieaenunes.
Haknonnsle mnpusmel. [lnowads opmoconanvuoii npoexyuu. Illepnenouxynsaproe ceuenue
npUMb.

[Mupamuna. Buael nupamun. OneMeHThl  OpaBUiabHOW — mupamuabl.  [lupamuaer ¢
PaBHOHAKJIOHEHHBIMU pEOpaMH M TpaHsIMU, UX OCHOBHbBIE CBOWCTBAa. Buowl mempas’opos.
Opmoyenmpuyeckuii  mempasop,  KAPKACHulll — mempa’op,  PAGHOSPAHHbIL  Mempasop.
Ipsamoyeonvruliti mempasop. Meouanwvl u bumeduanvl mempasopa. JJocmpausanue mempa’zopa
00 napannenenuneod.

Tena BpamieHus: UUIMHAP, KOHYC, map u cdepa. CeueHus LWIMHApA, KOHyca M IIapa.
[IlapoBoii cerMeHT, IIAPOBOM CiOH, MIapoBOM ceKkTop (KoHyc). Yceu€HHas mNupaMuia u
YCE4YEHHBIN KOHYC.

KacarenbHble mpsiMble U MJIOCKOCTU. Brimcanuble n onucanusle cdepsl. Kacarowuecs cgepbi.
Kombunayuu men spawenus. dnemenmol cgpepuueckou ceomempuu. Konuveckue ceuenus.
[Inomany MOBEPXHOCTEW MHOTOTPAHHUKOB. Pazgépmka yurunopa u Kouyca. Ilnomans
MOBEPXHOCTH IMWIMHApPAa U KoHyca. [Imomans chepwl. Ilnowaos cghepuueckoeo nosca. Oowvém
Uapoeo2o Closl.

[Tonsitue 06béMa. OO0BEMBI MHOTOTpaHHUKOB. OOBEMBI TeN BpalieHUs. Akcuomsvl 00vEMA.
Bv1600 popmyn 06vémo6 npamoy2onvHo20 napanienenunedd, npusmsvl U nupamuosi. Popmyibl
0151 HaxodicOeHuss 0bvéma mempa’opa. Teopemvl 06 omuoweHUsx 00vémos. Ilpunodscenus
UHmMe2Zpana K 6blHUCIeHUI0 00bEMO8 U NOBEPXHOCMEN Mell 6PAUEHUS.

KomOuHanuyu MHOrOrpaHHUKOB U TEJI BpallleHUs.



[Tono6ue B mpoctpancTBe. OTHOIIEHHE 0OBEMOB U TUIOIIAACH MOBEPXHOCTEH MOJTOOHBIX (DUTYD.
IIpeobpasosanue nodobus, comomemus. Pewenue 3adau na niockocmu ¢ UCNONb308AHUEM
cmepeomMempuyecKux Memooos.

Hsuodicenus 6 npocmpancmee: napanieibHulll NEPeHOC, CUMMEMPU OMHOCUMETbHO NI0CKOCU,
YEeHMPanbHas CUMMEMPUs, NOBOPOM OMHOCUMENLHO NPSAMOU.

BeKTOpPBI M KOOPANHATHI B NPOCTPAHCTBE

Bekropel 1 xoopauHatbl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIO. YTOJI MEXIY
BekTOpamu. CKalIsIpHOE ITPOU3BEICHHE.

VYpaBHEHUE WIOCKOCTU. Popmyna paccmosanus mexcoy moukamu. Ypaenenue cepvl. Popmyna
paccmosnus om mouku 00 niockocmu. Cnocoobwvl 3a0aHusL NPAMOL YPAGHEHUAMU.

Pewenue 3a0ay u 0okazamenbcmeo meopem ¢ NOMOWbIO BEKMOPOE U MEmMOOOM KOOPOUHAM.
DnemeHmovl 2eomempuu Macc.

3.TemaTnueckoe NJIaHNPOBAHHUE

10 kaace
Ne | HazBanme pa3jaesia, TeMbl Koan4yecTBO 4acoB
1 | Anrebpa 7—9 kiaccoB (IIOBTOPEHUE) 4
2 | Henumocts uncen 12
3 | HexoTophbie cBeCHUS U3 INIAHUMETPUHU 12
4 | MHoroueHbl. AnredpandecKie ypaBHEHHSI 17
5 | Beenenue 3
6 | IlapamienbHOCT NPSMBIX M INTIOCKOCTEH 16
7 | Crenens ¢ neicTBUTENLHBIM TIOKA3aTEIEM 11
8 | Crenennas pynkuus 16
9 | IlepneHaUKYASIPHOCTD NPSMBIX M IIIOCKOCTEH 17
10 | [okazatenbHas QyHKIUSA 11
11 | Jlorapudmuueckas GyHKIms 17
12 | MHororpasnHuku 14
13 | Tpuronomerpuueckue GopmMysl 24
14 | TpuronomeTpuuecKkue ypaBHEHHUs 21
15 | 3axmounTenprHOE MOBTOPEHUE Kypca reomerpru 10 kiacca 6
16 | UroroBoe noBTopenue Kypca anredps! 10 kiiacca 3
UTOIro 204
11 knace
Ne | Ha3panue pa3jaesa, TeMbl KosmuecTBo yacos
1 | Tpuronomerpuueckue QyHKIIH 19
2 | Hlwmaap, KOHYC U map 16
3 | IIpon3BosHas U €€ reOMeTPUIECKUIA CMBICIT 22
4 | IlpuMeHeHre MPOU3BOIHON K UCCIIEAOBAHHIO (DYHKITHIA 16
5 | O6bEMBI TEN 17
6 | IlepBooOpasHas 1 UHTETpaj 15
7 | BeKTOpBI B IPOCTPAHCTBE 6




8 | Kombunaropuka 13

9 | DneMeHTHI TEOPUH BEPOSTHOCTEH 11

10 | Merox koopauHAT B IpocTpaHCTBE. JIBHKEHUS 15

11 | KomruiekcHbIe yncna 14

12 | 3akmtounTenTbHOE TOBTOPEHUE TIPH IMTOJTOTOBKE K UTOTOBOM 14
aTTeCTalliy IO TEOMETPHH

13 | UtoroBoe noBTropenue mo aiaredpe 26

UTOro

204




