AHHOTAIUSA K padoyeii mporpamme nmo matemaTuke (11 Kiracenn)

PaGouas mporpamma mo yuebHoMy npenmery «Matemaruka» B 11 kinaccax,
COCTaBJIeHa Ha OCHOBAHUU CJIEIYIOIINX HOPMATHUBHBIX IOKYMEHTOB:
e OenepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit denepanun» ot 29 nexadps
2012r.
Ne273-@3;

e [Ipuka3z MunuctepcTBa npocsenieHus: Poccuiickoit ®@enepanuu ot 12.08.2022 Ne 732 “O
BHECCHUH W3MEHEHUH B (eaepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTEeIbHBIA CTaHIAPT
cpenHero oOuiero o0pa3oBaHusl, YTBEPKICHHBINA MpHKa3zoM MuHucTepcTBa 00pa3zoBaHus U
Hayku Poccuiickoit ®@eneparuu ot 17 mast 2012 r. Ne 413 (3apeructpuponan 12.09.2022 No
70034)

e OOII COO MAOY COLI Ne 117.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYUYHTHCS

®  0nepuposamv NOHAMUEM ONPeOeneHUsl, OCHOBHLIMU BUOAMU ONPeOeleHUll, OCHOBHbIMU BUOAMU MeopeM;

®  NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCNEA,

®  0NepUPOBaAMb NOHAMUAMU CHEMHO20 U HECUEINHO20 MHOXMCECmeda;

®  NpUMEHAMb MemoOd Mamemamuieckou UHOYKYuu Oisi NPOGeOeHUs pAcCyiHcOeHull u O0oKaA3amenbcme u npu
peutenuu 3a0ay.

B nosceounesnoii orcuznu u npu usyueHuu opyaux npeomemos:

®  UCNONB306AMb MEOPEMUKO-MHONCECTBEHHIN A3bIK U A3bIK JOSUKU O ONUCAHUSA PEeaNbHbIX NPoYeccos u
A6eHUll, NPU peueHuy 3a0ay Opy2ux y4yeOHvIX npeomemos

Yucna u evipasricenusn

BrInycKHUK HAy4YuTCH

e (CB00OAHO ONEpPUPOBATH MOHATUSIMH: HATypalbHOE YUCIIO, MHOKECTBO HaTypalbHBIX YHCEI,
LIEJIOE YHUCIIO, MHOXKECTBO ILEJbIX YHuCell, OObIKHOBEHHass ApoOb, AecATHYHAs JpoOb,
CMEIIaHHOE  YHMCJIO, palMOHAJIbHOE  YHUCJIO, MHOXECTBO  pAlMOHAIBHBIX  YHUCEl,
UppallMOHATIBHOE 4YHCIO, KOPEHb CTENEHH 1N, JEHCTBUTENbHOE YHCIO, MHOXECTBO
JNEHCTBUTENBHBIX  4YMCEJ, TEOMETpPUYECKas HHTEpHpeTanus HaTypajbHBIX, LEJbIX,
paLMOHATIBHBIX, AEHCTBUTEIbHBIX YHCEI;

e TOHUMATh U OOBSACHATH PA3HUILY MEXY MO3UIIMOHHON Y HEMTO3UIIMOHHOM CHCTEMaMHU 3alliCH
quCe,

e TEPEBOJUTH YHCIIA U3 OJHOU CUCTEMBI 3aMKCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

e JIOKa3bIBaTh U UCIIOJIB30BATH MPU3HAKH JEIMMOCTHA CYMMBI M TPOU3BEIEHUS IIPU BBITIOJTHEHUH
BBIUMCJICHUH U pellIeHUH 3a/1a4;

e BBIIIOJIHATH OKPYIJIEHUE PALlMOHAIBHBIX U UPPALIMOHAIBHBIX YHMCENl C 3aJaHHON TOYHOCTBIO;

e CpaBHUBATh JCUCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0aMU;

e YNOPSIOYUBATH YHCIA, 3allMCAHHbIE B BUJE OOBIKHOBEHHOH M JECATUYHOM podu, uyucra,
3alMCaHHbIe C UCIOJb30BaHUEM apU(PMETHUECKOro KBaJpPAaTHOTO KOPHS, KOpHEH CTENeHH
OoJblIe 2;

o Haxonuth HOJl u HOK pa3upiMu crioco6amu ¥ MCIOIb30BATh UX MPH PEIICHUH 33]1a4;

e BBINOJHATh BBIYMCICHHUS U NpPeoOpa3oBaHUs BBIPAKEHWH, COAEpKALIMX JAEHCTBUTEIbHBIE
YHClia, B TOM YHCJIE KOPHU HaTypaJIbHbIX CTEIEHEH;

e BBINOJHATH CTAaHJAPTHbIE TOXKAECTBEHHBbIE IPEOOpa3OBaHMUsl  TPUTOHOMETPUUYECKHX,
Jorapu(pMHUECKUX, CTEIIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUH.

B noseceonesnoti scusnu u npu uzyveHuu Opyeux npeomemos:

e BBINOJIHATH U OOBSCHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCIECHUHN MPU PEIICHUH MPAKTUYECKUX
3aja4, B TOM YHClie TPUOIMKEHHBIX BBIUMCIICHUH, UCTIONB3YS Pa3HbIe CIIOCOObI CPaBHEHUH,

e 3alHUCHIBaTh, CpPAaBHUBATh, OKPYIJISATh YHUCIOBbIE JAHHBIE pEAIbHBIX BEIMYHUH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;

o COCTABJIAATb U OLICHMBATH pa3HbIMU crnocobaMu YHCIOBEIE BbIpAXKCHHUA NIPU PCHICHHUU NPAKTUYCCKUX 3aJa4d U
3aaa4 u3 Apyrux y‘le6HBIX peaAMETOB

BbINyCKHUK NOJIYYHT BO3MOKHOCTH HAYYHUTHCH

o c60000HO onepupoeantb YucCai08blMU MHO}HCeCmMmeamMul npu peteruu 3(1()(1’4;

o HNOHUMANb NPUYUHBL U OCHOBHbLE uoeu pacuiupenust 4uciosslx MHOJHCECME,



61a0emb OCHOSHBIMU NOHAMUAMYU MeOPUU OeTUMOCIU NPU PeUeHUL CIAHOAPMHBIX 3a40aY

umenms 6a306vle NPeOCMABIEHUSL 0 MHOMCECEEe KOMNIEKCHBIX Yucern;

C80O0OHO  BLINOTHAMYL  MONCOECMEEHHbIe  NPeodPA30BAHUA  MPUSOHOMEMPUYECKUX,  N02aAPUPMUYECKUX,
CMENeHHbIX BbIPANCEHUU;

enadems Gopmynou bunoma Holomona,

NPUMEHAMb Npu peuteHuu 3a0ay meopemy o aunetinom npeocmasgnenuu HOJJ,

npumeHAms npu peutenuu 3a0ay Kumatiickyio meopemy 06 ocmamxax;,

npumeHAms npu peutenuu 3aoay Manyio meopemy Pepma;

YMemb GLINOAHAMb 3ANUC YUCIA 8 NOSUYUOHHOT CUCTeMe CUUCTEeHUL;

NPUMEHAMb NPU peuleHul 3a0ay MeopemuKo-4uciogble QYHKYUU: YUcio u cymma derumenet, Qyuxyuio iinepa;
NpUMEHAMb NpU peuieHuy 3a0ay yentvie Opoou;

NPpUMeHAMb NPU Peuenul 3a0ay MHO20UAeHbL ¢ 0eliCM8UMenbHbIMU U YeabiMU Kodpduyuenmamu,

61a0emb ROHAMUAMU NPUSOOUMBLY U HENPUBOOUMBLL MHO2OULEH U NPUMEHAMb UX NPU PeUeHUuu 3a0ai,
npumenamy npu pewenuu 3a0ay OCHOSHYIO meopemy aneedpul;

npUMeHAmb Npu peuleHuu 3a0au npocmetivue @OYHKYuU KOMNIEKCHOU NePeMEHHOU KaK 2eomMempuiecKue
npeobpazoeanisl

Ypaenenus u nepagencmea
BbINYCKHUK HAYYHTCSH

CB00OIHO OmepHpOBaTh NOHATUAMU: YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHUS U
HEPAaBEHCTBA, YpaBHEHHUE, SBIAIOLIEECS CIEACTBUEM JpPYroro YpaBHEHHS, YpPaBHEHUS,
pPaBHOCUJIbHBIE HA MHOXKECTBE, PAaBHOCUJIbHBIEC TPE0Opa30BaHusl ypaBHEHUH;

pemaTth pasHble BUIbI YPABHEHUN W HEPABEHCTB M WX CHUCTEM, B TOM YHUCIE HEKOTOPHIC
ypaBHeHUA 3-ii U 4-ii cTeneHe, ApoOHO-pallOHATIbHBIC U UPPAIIMOHATbHEIE,

OBJIAJICTh OCHOBHBIMU THITAMH TIOKAQ3aTEIIbHBIX, JIOTAPU(PMUUCCKUX, HPPANHOHAIBHBIX,
CTETICHHBIX YPABHEHUI U HEPABEHCTB U CTAHJAPTHBHIMU METOJAMHU UX PEIICHUN U IPUMEHSATH
WX TPU pEIICHUH 3a/1a4;

MPUMEHSTH TeopeMy be3y K perieHno ypaBHeHHiA;

MIPUMEHATH TeopeMy Bueta niist pemennsi HEKOTOPhIX YpaBHEHUN CTENEHHU BHIIIE BTOPOA;
MOHUMATh CMBICJ TEOPEM O PABHOCHIIBHBIX M HEPABHOCUIIBHBIX MTPEOOPa30BAHUAX YPABHEHUI
U YMETh UX JI0Ka3bIBaTh,

BJIQJIETh METOJAMH PEIICHUSI YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BbIOUpATh METO
penieHust 1 000CHOBBIBATH CBOM BEIOOD;

UCIIONIb30BAaTh METOJl WHTEPBANIOB JJISl PEIICHUS HEPaBeHCTB, B TOM 4HCIE ApPOOHO-
palMoOHATBHBIX U BKIIFOYAIOIINX B c€0s1 MPPAIIMOHATILHBIE BBIPAYKEHNUS;

pemate anredpandecKkue YpaBHEHUS W HEPABEHCTBA M HX CHCTEMBl C TapaMeTpamu
anreOpanveckuM U rpaguuecKuM MeTOdaMH,

BIIQJETh Pa3HBIMU METOJIAMHU JJOKA3aTelIbCTBA HEPABEHCTB,;

pemaTh ypaBHEHHS B IEJIBIX YHUCTIaAX;

n300paxkaTh MHOXKECTBA Ha TUIOCKOCTH, 3a/1aBa€Mble YpAaBHEHUSMH, HEPABEHCTBAMHU M HX
CHUCTEMaMHU;

CBOOOZHO HCIOIB30BaTh TOKIECTBEHHBbIE MpeoOpa3oBaHUs MPHU PENICHUH YpaBHEHUH U
CHUCTEM ypaBHEHUH

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABJISITh U PEIIATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUM 3a/1ad JPYTHX
y4eOHBIX IPEJAMETOB;

BBITMOJHATh OLEHKY MPaBAOINOA00MS pe3yNbTaToB, MOJYYaeMbIX MPU PEIIEHUH Pa3TUUHbIX
YpaBHEHMI, HEPABEHCTB U UX CUCTEM IIPH PELICHUHU 3ajay APYTHX YUeOHBIX TPEIMETOB,;
COCTABJISITh M pelIaTh YPAaBHEHHSI M HEPABEHCTBA C TapaMEeTPaMH IPU PELICHNUH 3a/1a4 IPYTHUX
y4eOHBIX MPEJAMETOB;

COCTaBJISITh YPABHEHUE, HEPABEHCTBO WIIM UX CUCTEMY, OMHCHIBAIOIINE PEATBHYIO CUTYAIHIO
WIM NIPUKJIAIHYIO 3a7ja4y, HHTEPIPETUPOBATh MOJIYUYEHHBIE PE3YIIbTATHI;

HCIIOJIB30BaTh IPOrPAMMHBIE CPEJICTBA IIPU PEIIEHUH OTACIBHBIX KJIACCOB YPAaBHEHHWU W
HEPABEHCTB

BblﬂyCKHHK MOJYYMT BO3MOKHOCTb HAYYUTHLCH

C80000HO  onpedeiamv Mun U 6vlOUpamMb Memod peuieHUss HOKA3AMENbHbIX U
JI02APUPMUYECKUX YPABHEHUTI U HEPABECHCMS, UPPAUUOHALbHBIX VPAGHEHUU U HEPABECHCMS,
MPUSOHOMEMPULECKUX YPAGHEHUI U HEPABEHCME, UX CUCTEM,



e CB0000HO peuiamsb cucmembl TUHENHbIX YPAGHEHUI,

e peuiamsb OCHOBHbIE MUNbl YPABHEHUIl U HEPABEHCME C NAPpAMempamu,

o npumensAmb npu pewenuu 3aday Hepasencmea Kowu — bynsakoeckoeo, bepuynnu;

°  UMemb NpeocmasieHue 0 HepaseHCmeax MexHcoy CPeOHUMU CMeneHHbIMU

Dyukyuu

BbinycKHUK HAYYHTCS

e Bragers NOHATHAMH: 3aBUCIMOCTH BEIMYHUH, (YHKIHA, apTYMEHT U 3HaueHHe (QYHKIIMH, O0JIACTh OTPEICICHUS
W MHOXECTBO 3HaueHUH (QYHKIWH, rpaduK 3aBUCHUMOCTH, TpaduK (YHKIHH, HyIH (QYHKIUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3PAcTaHME Ha YMCIOBOM IIPOMEXYTKE, yObIBaHHE Ha YUCIIOBOM ITPOMEKYTKE, HANOOJIBIIIee
W HaVMEHBIIee 3HAUYCeHHE (YHKIHUH HAa YHCIOBOM IPOMEXYTKE, IMepronndeckas (QyHKIHA, IEpUoO, YeTHas 1
HeueTHas QYHKIHNN; YMETh IPUMEHSITH STH MMOHATHUS TIPH PEIICHUN 33134,

®  BIIAJIETh NOHATHEM CTENEHHAsK (QYHKIHS; CTPOUTDH €€ TpauK U YMETh NPUMEHSTH CBOMCTBA CTEIIEHHOH (QYHKINN
Ipy peICHUN 3aja4,

o BJIaJCTh INIOHATHUAMU IIOKa3aTCJIbHas (l)yHKIII/ISI, OKCIIOHCHTA; CTPOUTH UX Fpaq)I/IKI/I 1 yMETb INPUMCHATH CBOICTBa
MOKa3aTeIbHON (DYHKIIMY ITPH PEIICHNUH 3a]1ay,;

e BIAJCTh MOHATHEM JorapudMuueckas (QyHKIUSI, CTPOUTh e¢ TpadUK HU YMETh INPUMCHATH CBOWMCTBA
norapupMudecKoil GYHKIUH TIPH PEIICHUH 33134,

e BIAJCTh MOHATHUSAMH TPUTOHOMETpHYECKHE (DYHKINH; CTPOUTh HUX TPapuKH M yMETh NPHMEHSATh CBOWCTBA

TPUTOHOMETPUIECKHUX (PYHKITUIA IIPH PEIICHNH 3a/1aY;

BJIaJCTh MOHATHEM 0OpaTHas (PYHKIHS; IPUMEHSITH 3TO TOHATHE NIPU PEIICHUH 3a/1a4;

MNPUMCHATH NIPU PCHICHUHU 3a1a4 CBOMCTBA q)yHKL[PIﬁZ YCTHOCTb, ICPUOJANYIHOCTD, OFpaHI/I‘IeHHOCTL;
NPUMEHSTD NPU PELICHUH 3a/1a4 IpeoOpa3oBanusi rpadukoB GpyHKINI;

BJIAACTH IOHATHAMHU YHCJIOBaAsA IOCICA0BATCIbHOCTD, apI/I(bMeTI/I‘-IeCKaH 1 reoMeTpudeCcKas Hporpeccml;
NPUMEHSTDH IIPU PELICHUH 33/1a4 CBOMCTBA M MPU3HAKU apu(PMETHUECKON 1 TeOMETPHUYECKOIl Mporpeccuii.

NOBCEOHEBHOU JHCUSHU U NPU U3YYEHUU OPYeUX YUeOHbIX NPeOMemos:.

e ompeneniaTh Mo rpaukaM M UCTHOIL30BaTh I PEIICHUS TMPUKIAJHBIX 3a/Ja4 CBOWCTBA
pealbHBIX POIECCOB U 3aBUCUMOCTEN (HaOOIbIINE U HAUMEHBIIINE 3HAYCHHUS, TPOMEKYTKH
BO3pacTaHus W YOBIBaHUS (PYHKIIHH, MTPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACHMIITOTHI, TOYKU
neperuoa, mepuo u T.11.);

e HMHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTYALIUH;.

e  omnpeaessITh Mo rpaduKaM MPOCTCHUIIINE XapaKTEPUCTHKH EPUOJHUSCKUX MPOIECCOB B OMOJIOTHH, IKOHOMUKE,
My3BIKE, PAJHOCBS3HU U 1Ip. (AMIUTUTYAa, HEPHO U T.II.)

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH

o 61a0emv NOHMUEM ACUMNIMOMbL U ymembsb e20 npuMeHsms npu peuerHuu 361()0'-{;

®  npuMeHsmb MemoObl peuleHus NPOCMeUuux Oup@epeHyuanrbHbIX ypasHeHul nepeozo t 6Mopo2o NOPsoKo e

Inemenmovl MamemamuiecKkozo aHaIU3a

BbInyCKHUK HAYYHTCS

e Bragerh moHsTHEM OECKOHEUHO YObIBamoIlas reOMETpUYEecKas MpOrpeccusi ¥ yMETh NPHUMEHATh €ro Mpu
pCeUICHUH 3a]a4,

e  TIPUMEHSATH JUIA PELICHUS 3a/1a4 TEOPHIO NPEJIEIIOB,;

o BJIAaJCTh IOHATHAMU 0OECKOHEYHO 6OJ'II)HII/Ie 1 OECKOHEYHO MaJlbleé YHCIOBBIE MOCJICA0OBATCIIbHOCTU U YMETH
CpaBHHMBATb OeCKOHEYHO 0OJIbIINE U OECKOHEYHO MaJIble IIOCJICA0BATCIIbHOCTH,

o BJIQJICTh NOHATHUAMU: IIPOU3BOAHASA q)yHKI_II/II/I B TOYKE, IPOU3BOAHAA (I)yHKL[I/II/I;

° BBIYUCIATH NPOU3BOAHBIC 3JIEMCHTAPHBIX (I)yHK]_II/II‘/'I Hu ux KOM6PIHaL[PII>i;

° Hccjaca0oBaTb (l)yHKL[I/II/I Ha MOHOTOHHOCTHb U SKCTpCMyMLI;

CTPOUTH Fpaq)I/IKI/I 1 IPUMCHATH K PCHICHUIO 3a1a4, B TOM YHUCJIC C HapaMeTpOM;

BJIJIETh MOHSATHEM KacaTeibHas K rpaduKy GYHKIHH U yMETh IPUMEHSTh €ro IpH PeLIeHUH 33/1a4;
BJIaJIeTh MOHATHAMH IIepBOOOpa3Has (DyHKIMsI, ONPE/ICIICHHbIH HHTETPa;

npuMeHsTh TeopeMy HptoToHa—JIefiOHUIIa 1 ee CIeACTBUSA AJIS peIIeHHS 3a1ad.

NOBCEOHEBHOU JHCUZHU U NPU U3YYEHUU OPYeUX YUeOHbIX NPeOMemoas.

e  pelIaTh MPUKIAIHBIC 331a9H U3 ONOJIOTHH, (DU3UKHU, XHMHH, SKOHOMHKH U JPYTHX MIPEJIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTUK MTPOIIECCOB,;

e  HHTEPIPETHPOBATH MOTYUCHHBIC PE3yIbTaThI

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH

e c80000HO 81a0€Mb CMAHOAPMHBIM ANNAPAmMoM MAmMemMamuiecko20 AHAIU3a 015 GblYUCTIeHUS]
NPOU3BOOHBIX (PYHKYUU OOHOU NepeMeHHOU,;

e CB0OOOHO NPUMEHAMb ANNAPAM MAMEMAMUYECK020 AHANU3A O UCCIe008aHUL QYHKYUL U
nocmpoenus 2paghuxos, 8 Mom Yucie Uccie008aHus Ha GbINYKIOCMb;

°  Oonepuposamv NOHAMUEM NEPEO0OPA3HOU PYHKYUU Ol peuleHuss 3a0ad,

w. e o o

w. e o



o 081a0emb OCHOBHBIMU c8edeHuAMU 00 unmezpane Hotomona—/leubnuya u e2o npocmeuiuiux
NpUMEHEeHUsIX;

o Onepuposamv 6 CMAHOAPMHLIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPAOKOS,;

o YMemb NpUMeHsMb NPU peuleHul 3a0a4 c80UCMEa HeNpepPbleHbIX QYHKYUL,

o YMemb NpuUMeHAMb NPU peueHuu 3a0ay meopemsl Beliepuwmpacca,

o YMemb GbINONHAMb NPUOIUICEHHBIE BLIUUCTEHUS (MeMOObl peuleHUs] YPAGHEHU, GbIYUCTEHUS]
onpeoeneHHo20 unmezpana);

o YMemb NPUMEHIMb NPUNOJCEHUE NPOUBOOHOU U ONPEeOesieHHO20 UHMe2Pald K DeuleHuro
3a0au ecmecmeo3HaAHUsL,

o 61ademv NOHAMUAMU 6MOPAsi NPOU3BOOHAS, GbINYKIOCMb 2papuKka QYHKyuu u ymemo
uccne008ams YYHKYUIo Ha 8bINYKIOCMb

Cmamucmuka u meopus 6eposAmHocmeil, 102uKa U KOMOUHAMOPUKA

BbInycKHUK HAYYHTCS

o OHepI/IpOBaTI) OCHOBHBIMU ONHCATCIIbHBIMU XAPAKTCPUCTUKAMU YHCIIOBOI'O Ha6opa, TMOHATHUEM TCHEpAJIbHaA
COBOKYITHOCTb 1 BLIGOpKOﬁ u3 HEe,

L OINCPUPOBATH MOHATUAMU: 4aCTOTA U BEPOATHOCTDH COGI)ITI/ISI, CyMMa 1 IMpOU3BEACHUC BepOHTHOCTeﬁ, BBIYUCIIATH
BCPOATHOCTHU COOBITHI Ha OCHOBE IoaCc4YCTa 4yucia uCxo0B,

° BJIaACTh OCHOBHBLIMU ITOHATHUSAMU KOM6I/IHaT0pI/IKI/I N YMCETh UX NPUMCHATH IIPU PCUHICHUH
3a1a4;

° HMCTb IPCACTABIICHUC 00 ocHOBax TCOPHUU BepOHTHOCTeﬁ;

° HMETb MNPCACTABIICHUC O JUCKPCTHBIX W HCEIPCPLIBHBIX CJIy‘-IaﬁHBIX BCIIMYNHAX U
pacupeaciICHUAX, O HE3aBUCUMOCTHU CHy‘laﬁHBIX BEJIIMYUH,

° HMETHb NPCACTABJICHUC O MATCMATHYCCKOM OXUIAAHUU U JUCIICPCHUUN CJIy‘-IaﬁHBIX BCJIMYMH,

° HMCTb INPEACTABIICHUC O COBMCCTHBIX PACIIPCACIICHUAX CﬂyqaﬁHBIX BCJIINYHH,

° IMOHMUMATh CYTh 3aKOHa 60.HI)HH/IX qucell u BBI6OpOLIHOl"O MCTOda UBMCPCHUSA BepOﬂTHOCTeﬁ;

° HMCTb HOpPCACTABJICHHC O HOPMAJIbHOM pPacCIpCACICHUN KW IIPpUMEpaX HOPMAJIbHO
pacnpeesieHHbIX CIyYailHbIX BETUYHH;

° HMCTb NPEACTABJICHUC O KOPPCIIALNU CHy‘laﬁHBIX BCIIMYHH.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:

° BBIYHCJIATh WKW OLCHHUBATH BCPOATHOCTHU CcOOBITHI B peaﬂBHOﬁ JKU3HHU,

e BBIOMpATH METOBI MOAXOASIIETO MPEICTABICHUS U 00PaOOTKU JaHHBIX

BbIHyCKHI/IK MNOJYYMT BO3MOKHOCTD HAYYUTHLCH

®  uMemb npedcmasgienue 0 YeHmMpaibHoU NPeoeilbHOl meopeme;,

®  uMemb npedcmaesienue 0 6bl60POYHOM KOIPhuyuenme Koppesyuu u TUHEUHOU pecpeccuu;

®  umemb npeoCcmasieHue O CMAMUCMUYECKUX 2UNOMe3ax U NpoeepKe CMAMUCTUYECKOl 2Unomesvl, O
cmamucmuke Kpumepust U ee ypoeHe 3HAUUMOCMU,

®  UMemb NPEOCMABIeHUE O CES3U IMNUPULECKUX U MEOPEMUIeCKUX pacnpeoeneHull;

®  uMemb npedcmasieHue 0 KOOUpOBaHUU, 0B0UYHOU 3ANUCU, OBOUYHOM depese;

671a0emb OCHOBHbIMU NOHAMUAMU meopuu 2pagos (epag, eepuiuna, pedpo, cmenensb depuiulbl, Nyms 8 epage)

U yMemb NPUMEHsIMb UX NPU peueHul 3a0a4;

UMemb nPedcmagieHue 0 0epesbsx U YMens NPUMEHSIINb NPU peuleHuu 3a0ay;

671a0emb NOHAMUEM CEA3HOCHLb U YMEMb NPUMEHIMb KOMIOHEHMbL CESI3HOCMU NPU PeuleHuu 3a0ay;

yMemb 0CYWeCcmensims nymu no peopam, 00xo0vt pebep u eepuiun epadpa;

umems npedcmaeienue 00 dUNEPOBOM U AMUTLIMOHOBOM NYMU, UMEMb npedcmasieHue 0 mpyoHOCmu 3a0ayu
HAXOJICOEHUs. 2AMULINOHO8A NYMU;

o 1a0emv NOHAMUAMU KOHeuHble U CUEemHble MHONCECMEd U YMemb UX NPUMEHAMb Npu
peuieHuu 3a0au;

o YMemb NPUMEHAMb Memoo0 MAMeMamuiecKoli UHOYKYuu,

o ymMemb npumenams npunyun [Jupuxie npu pewenuu 3a0ay

Texcmoewie 3a0auu

BbinyCKHUK Hay4YuTCS

o PemaTe pa3Hble 3a7a4u NOBBIIIEHHON TPYIHOCTH;

e AHAJIM3UPOBATh YCIOBHE 3aJlayM, BBIOMpPATh ONTHUMAJBHBIM METOJA pelIeHus 3ajaud,
paccMaTpuBasi pa3InyHbIE METO/BI;

e CTPOUTH MOJIETH PEUICHUS 3a7aud, IPOBOJUTH JOKa3aTeNbHbIE PACCYXACHUS MPH PELICHUH
3a/1a4y,



pemath 3amauyn, TpeOyromue nepedopa BapHaHTOB, TPOBEPKM YCIOBHUH, BbIOOpa
OINITHMAJIBHOTO PE3yJIbTaTa;

aHAJTM3UPOBATh M MHTEPIPETUPOBATH MOJYUYCHHBIC PEIICHHsI B KOHTEKCTE YCJIOBHUS 3aJ]ayd,
BBIOMpATh pEIICHHs, HE IPOTUBOPEYAIINE KOHTEKCTY;

NEPeBOUTh NPU PELICHUM 3aJaud HWHGOpMAIMI0O M3 OJHOW (OPMBI 3amHuCU B JPYTYIO,
UCTIONB3YS IPU HEOOXOIMMOCTH CXEMBI, TAOIUIIBI, TpaduKH, THarpaMmebl.

B nogceonesnotl scuznu u npu uzyieHuu Opy2ux npeomemos:.

pe€miaTh NpakKTHYECKUEC 3aJa4r U 3aJa4u U3 ApYTIuX NpeamMeTOB

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS
T'eomempusn
BoinyCKHUK HAYy4YUTCS

BrnaneTs reoMeTpUYeCKUMU MOHSITUSMU ITPH PEIICHUY 32124 ¥ TPOBEJACHUN MaTEMAaTHICCKUX
pacCy X ICHHUI;

CaMOCTOSITENIbHO ~ (POPMYJIMPOBATh OIPENENICHUS] TEOMETPHUYSCKUX (UTYp, BBIABHraTh
TUTIOTE3bl O HOBBIX CBOMCTBAX W MPHU3HAKAX T'€OMETPUUYECKUX (UTYpP U OOOCHOBHIBAThH WIIH
OIpoBepraTh Ux, 0000IIaTh WIK KOHKPETHU3UPOBATh PE3yJIbTaThl HA HOBBIX KJlaccax QUTyp,
MIPOBOJMTH B HECJIOKHBIX CITydasx Kiaccu(pukanuio Guryp mno pa3indHbIM OCHOBAHUSM,
UCCIICIOBATh YEPTEXH, BKIIOYas KOMOWMHANWW (Uryp, M3BIE€KaTh, MHTEPIPETUPOBATH U
peoOpa3oBEIBATh HHPOPMAIIHIO, PEACTABICHHYIO HAa YePTEKAX;

pemarh 3a7a4u reOMETPUYECKOTO COJIEPYKAHUS, B TOM YHCIIC B CUTYaIUsX, KOT/Ia aJlTOPUTM
pElICHUs HE CIEAyeT SBHO W3 YCJIOBHS, BBITOJIHSATH HEOOXOIUMBIC JIJIS PEIICHUS 3aJaqd
JIOTIOJTHUTEIIbHBIC TIOCTPOCHUS, UCCIICIOBATh BO3MOKHOCTh IPUMEHEHHUST TeopeM U (hopmyit
JUTSL pEIICHUS 33134,

yMeTh (POPMYJIMPOBATH U IOKA3bIBATh TEOMETPUUYCCKHIE YTBEPIKICHHS

BJIQJICTh IOHITHSIMH CTEPCOMETPUHN: TTPU3MA, MAPAILISIICIIUTIC], TUPAMHJIA, TETPAdIP;

UMETb NPEICTABJICHUS 00 aKCHOMaX CTEPEOMETPUH H CIICACTBUSAX U3 HUX U YMETh IPUMEHSTh
UX MPU PEIICHUH 33]1a9;

YMETh CTPOUTH CEUCHHS MHOTOIPAHHHKOB C HCIIOJIb30BAHHEM Pa3IMYHBIX METOJIOB, B TOM
YHCIIe ¥ METO/1a CIIC/IOB,;

UMETb NPEJICTABICHUE O CKPEIIMBAOIIMXCS MPSMBIX B IPOCTPAHCTBE M YMETh HAXOUTh yTOJl
U PACCTOSTHHE MEXTy HUMH,

MPUMEHSTh TEOPEMBI O MAPAIIEIBHOCTH MPSIMBIX U INIOCKOCTEN B POCTPAHCTBE MIPU PEIICHUN
3aad,

YMETh MPUMEHSATH MapajieIbHOE MPOEKTUPOBAHUE TSl H300pakeHus puryp;

YMETh MPUMEHSTH MEPIICHIUKYIIPHOCTH MPSMOU U TIOCKOCTH MPH PEIICHUH 33,134,

BJIQJIETh TMOHATUSMHU OPTOTOHATBHOE MPOCKTUPOBAHUE, HAKJIOHHBIE U UX MPOEKIINH, YMETh
MPUMEHSTH TEOPEMY O TpeX MEePICHAUKYIISIPaxX MPU PEIICHUH 3a/1a4;

BJIQ/IETh MOHATHIMH PACCTOSHUE MEXAy GUTYpaMH B MPOCTPAHCTBE, OOIIMIA TEPHICHANKYIISP
JIBYX CKPEIIUBAOIINXCS MPSIMBIX U YMETh IPAUMEHSTH UX IPHU PEIICHUH 33]1a9,

BJIQ/IETh MOHSATUEM YTOJI MEKY IPSIMOU U TIIOCKOCTHIO U YMETh IPUMEHSATH €T0 IIPU PeIIeHUH
3aad,

BJIQJIETh TMOHATHAMH JBYTPAaHHBIM YroJ, Yroid MEXIy IJIOCKOCTSMH, MEepIeHIUKYISIpHbIC
TUTOCKOCTH M YMETh MPUMEHSTH UX TIPU PEIICHUU 3a/1a4,

BJIQ/ICTh MOHATUSMU MPU3MA, MTAPAIIIEIETIUIIE]] U PUMEHSATh CBOMNCTBA Mapaljiesienumea mpu
pEIIeHUH 3a/1a4;

BJIQ/ICTh MIOHITHEM MPSIMOYTOJBHBIN Mapaielenurie]] ¥ IPUMEHITh ero MPH PEIICHNH 3a/a4;
BJIQJICTh MMOHATUSAMU MTUPAMHUJIA, BUIBI ITUPAMUL, SJICMEHTHI TPABMIILHON MTUPAMHUJIBI B YMETh
MPUMEHSTh UX TP PEIICHUH 3a/1a4;

UMETH TPEJICTaBIICHUE O TeopeMe Ditiepa, MpaBUILHBIX MHOTOTPAHHUKAX

BJIQ/ICTh MOHSITHEM IUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSATH €ro Mpu
pEIIeHUH 3a/1a4;

BJIQ/ICTh TIOHATUSMHU TeJla BpalleHus (UIUHAP, KOHYC, map U cdepa), uX CeYeHUs U yMeTh
MIPUMEHSTh UX TP PEIICHUH 33134,

BJIQ/ICTh MOHSATUSMH KacaTeIbHbIC MPSMBIE U MJIOCKOCTH U YMETh MPUMEHSTH U3 TIPU PEIICHUH
3ajad,



UMETh TPENCTABICHHUS] O BIUCAHHBIX M OMHCAHHBIX cepax W yMeTh MPUMEHSTh UX TpU
pEIICHUH 3a]ad,

BJIQJICTh MOHATUSAMU 00bEM, 00bEMbl MHOTOTPAHHHUKOB, TEIl BPAIICHHS U IPUMEHSITh UX TPU
pEIICHUH 3a]ad,

UMETH TPEJICTABIICHUE O Pa3BEePTKE IMIIMHIPA U KOHYCA, IUIOMIA N ITOBEPXHOCTH HUIUHPA U
KOHYyCa, yMETh IIPUMEHSITh UX MIPU PEUICHUY 3a/1a4;

UMETH MPEJCTABICHUE O TUIOAAU chepbl U YMETh IPUMEHSATh €r0 TPU PEIICHUH 3a/1a4;
YMETh peliath 3a7a4yi Ha KOMOWHAIIMA MHOTOIPAaHHUKOB U TEJI BpAIllCHHS,

UMETh TMPEJCTABICHNE O MOJA00MHU B MPOCTPAHCTBE M YMETh PEIIaTh 3a7a4d HA OTHOIICHUE
00BEMOB U IIJIOIIA ICH TOBEPXHOCTEN MOAO0HBIX (pUryp.

B nogceonesnotl scuznu u npu uzyieHuu Opy2ux npeomemos:.

COCTaBJIATh C HCITOJB30BAaHUEM CBOMCTB TCOMETPUUCCKUX (1)I/Il"yp MAaTEMAaTHUYCCKUE MOACIN
IJid pCIICHUA 3adad IMPAKTUYCCKOro XapakTepa W 3ada4 HU3 CMCIKHBIX JUCHUILIWH,
HCCIICA0BATh IIOJTYYCHHBIC MOACIIN U HHTCPIPETUPOBATE PE3YJIbTAaT

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTLCH

Hmemwb npedcmasnenue 06 akcuomamuyeckom memooe,

6nademsv NOHAMUEM 2eoMempuyecKue Mecma mo4ex 8 nNpoCmpancmee u ymems NpuUMeHsImy
Ux 01 peuleHus 3a0ay;

yMemb NpuMeHAmb O peuwlenus 3a0ad  CE0UCMEa WIOCKUX U OBYZPAHHBIX Y2llo8,
MPexepanHo2o yaid, meopemvl KOCUHYCO8 U CUHYCO8 Ol MPeXePaHHO20 yea,

enademsv NOHAMUEM NEPNEHOUKYIAPHOE CedeHue NPUMvl U yMemb NPUMEHAMb e20 npu
peutenuu 3a0ay;

umems npedcmasienue 0 08OUCMBEHHOCIU NPABUNLHBIX MHO202PAHHUKOE,

611adenmsv NOHAMUAMU YEHMPATbHOE U NAPAIEIbHOe NPOSKMUPOSanUe U NPUMEHSMb UX Npu
HOCMPOeHUU Ce4eHULl MHO202PAHHUKO8 MemOoOOM NPOeKyull,

uMemsb npedCmasieHue 0 pa3eepmKe MHO2OSPAHHUKA U Kpamuyatiuem nymu Ha n08epxXHOCmU
MHO20SPAHHUKA,

umemsb npeocmasienue 0 KOHUYECKUX Ce4eHusx;

umems npeocmasiienue 0 KaAcaowuxcsi cgepax u KoMOuHayuu mein 6pawjeHus u ymems
NPUMEHSMb UX NPU PEUEHUU 3A0aY;

NPUMEHAMb NPU peueHuU 3a0ay QopMyLy paccmoanus om mouKu 00 NIOCKOCMU,

61a0emsb PAasHbIMU CROCOOAMU 3A0AHUSL NPAMOU VPABHEHUSMU U YMeMmb NPUMEHSMb npu
peuieHuy 3a0ay;

NPUMEHSAMb NPU peuleHul 3a0ay U OOKA3amelbCmee meopem 6eKmMOpPHblll Mmoo U Memoo
KOOpOUHam;

umems npedcmasieHue 00 axkcuomax oovema, npumeHsmsv  GopmyIl  00HEMO8
APAMOY20IbHO20 NAPALIeNenunedd, npusmbl U NUPAMuUobl, Mempas0pa npu peueHuu 3a0ay;

NPUMEHSMb Meopembl 06 OMHOWEHUSIX 00bEMO8 NPU PeUleHUU 3d0ay;

NPUMEHAMb UHMeSPA OJis 8bIYUCTEHUS 00BbEMO8 U NOBEPXHOCM el Mell BPALYeHUS, BbIYUCTEHUSL
NI0WAoU Chepuyeckoo nosica u 00vema uapo8o2o Closi,

umemsv npeocmasieHue O OBUNCEHUAX 6 NPOCMPAHCmee. NApAaLlelbHOM NepPeHoce,
CUMMempUYU — OMHOCUMENbHO — NAOCKOCMU,  YEHMPAIbHOU — CUMMEmpuu,  HO8Opome
OMHOCUMENbHO NPAMOLL, BUHIMOBOU CUMMEMPUU, YMeMb NPUMEHIMb UX NPU PEUeHUU 3a0ay;
umems npedcmasienue o nIoWaou OpMo2oHAIbHOU NPOEKYUU,

umMemsv npeocmasienue 0 MpexcpaHHoOM U MHOZOCPAHHOM Yele U NPUMEHSIMb CE0UCHEd
HIIOCKUX Y2ll08 MHO202PAHHO20 Y2lla NpU peulenuy 3a0ay;

umems npedcmagieHus 0 npeodpazo8anu NOO0OUSA, 20MOMemul U yMemsb NPUMEHAMb UX NPU
peutenuu 3a0ay;

YMemb peuams 3a0ayu Ha NI0CKOCIU Memoodamu cmepeomempuu;

yMemb npumMeHaAms Qopmyivl 00beM08 npu peueHuu 3a0ay

Bexkmopul u koopounamst ¢ npocmpancmee
BbInyCKHUK HAYYHTCS

BJ'Ia)]eTI) IMOHATHAMU BEKTOPBI U UX KOOPAHHATHI,
YMETH BBIIIOJIHATH ONI€pallMM HaJl BEKTOpaMU,
HMCIIOJIb30BATh CKAJISIPHOC MPOU3BECACHUE BEKTOPOB IIPU PCIICHUH 3a4a4,



e TMPUMEHSTH YPABHEHHUE IIOCKOCTH, (DOPMYITY paCCTOSIHUS MEXTy TOUKaMU, YpaBHEHUE cPephl
IIpU pEIICHUN 3a]1ay;

e TPUMEHSTH BEKTOPHI U METOJ KOOPJMHAT B IPOCTPAHCTBE NP PELLICHUHU 3a/1a4

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS

°  HaxoOumv 06vem napaiieienuneod u mempal’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPULUH,

e 3a0asams NPAMYIO 8 NPOCMPAHCMEE;

°  HAX0O0UmMv paccmosiHue om moyKku 00 NIOCKOCMU 8 Cucmeme KOOpOUHam;

°  HAX00UMb PACCMOSHUE MeNCOY CKPeWUBAIOWUMUCA NPAMbIMUY, 3A0AHHLIMU 8 CcUcmeme
KOOpOUHam

Hcmopua mamemamuxu

BoinyCKHUK HAYy4YUTCS

o lmeth mpencTaBieHue O BKJIa/I€ BbIIAIOIIMXCS MATEMAaTUKOB B Pa3BUTUE HAYKH;

e TIOHMMAaTh POJIb MAaTEMATUKH B pa3BuTUU Poccuu

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH

Memoovt mamemamuxu

BbinycKHUK HAYYHTCS

e Hcnonb30BaTh OCHOBHBIE METO/IbI JIOKA3aTEIbCTBA, IPOBOJUTH JOKA3aTEIBCTBO U BBIMOIHATh
ONIPOBEPKEHUE;

e TIPUMEHSTH OCHOBHBIE METObI PEIICHHS MAaTEMaTHYECKUX 3a]1aY;

e Ha OCHOBE MaTEMAaTHMYECKHUX 3aKOHOMEPHOCTEW B MPHUPOAE XapaKTEpHU30BaTh KPacoTy H
COBEPILIEHCTBO OKPY>KAIOIIETO MUPa U MPOU3BEACHUIN UCKYCCTBA;

e TMPUMEHATh NPOCTEHIIMEe NPOrpaMMHBIE CpEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI MIPU PEHICHUU MaTEMaTUYECKUX 3a]1ay,

e TOJB30BATHhCS MPUKIATHBIMU IPOTPAMMAMU U MPOTPaMMaMHi CUMBOJIBHBIX BBIYUCICHUN IS
MCCJIEIOBAHUS MAaTEMATUYECKUX OOBEKTOB

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH

®  NpUMEHAMb MAmeMAamuyeckKue 3HAHUA K UCCIe008AHUI0 OKPYXHCAIWe20 MUpa (MOOeiuposanue Qu3uiecKux
npoyeccos, 3a0auil IKOHOMUKU)

KommuecTBo yacos 1o IPpEaAMCTY

VYpoBeHb: yriayOneHHbII
11 kmacc KonuuectBo ypokos: 198 4. (6 yac B Bcero gacos: 198
HEJICITIO0)
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