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1. HosicHuTeJbHas 3aMUCKAa
PaGouas mporpamma y4uebHOTO mpeamera MaremaTuka: anredpa W Hayala MaTeMaTHYeCKOTO aHajin3a, TeOMETPHs
coctaBiieHa ¢ yd€roMm TpeboBaHuii dDegepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENFHOTO CTAaHAApPTa K pe3yiibTaTam
OCBOCHHSI TIPOTPaAMMBI CPEIHETO 00IIero oopa3oBaHus Ha ocHOBe IIpuMepHON OCHOBHOHM 00pa3oBaTEILHOM MPOTPaMMBI
CpemHero o0Iero oopa3oBaHws.

Martematuka ecTh 4acThb 00mIero oopa3oBanus. HeiHe HU ollHA 00JIACTh YEIOBEYECKOW JCSATEILHOCTH HE MOMKET
00XO0JUThCS 03 MAaTEeMAaTHKH - KaK 0€3 KOHKPETHBIX MaTEeMAaTHYCCKUX 3HAHWM, TaK M HWHTEIUICKTYaJbHBIX KAauyeCTB,
Pa3BHUBAIOIIUXCS B XOJC OBJIAJEHUS O3TUM Y4eOHbIM mnpeameroM. lllkonpHOEe MareMaTudeckoe oOpa3oBaHUE
HaIPaBJIEHO Ha TOCTHXEHHE CIEIYIOIUX yeel.

- OBJIQJICHHC KOHKPETHBIMU 3HAHUSIMH, HCOOXOJMMBIMH I OPUCHTALIMM B COBPEMCHHOM MuUpe, B HH()Op-
MaIlMOHHBIX W KOMIIBIOTEPHBIX TEXHOJOTHSX, JJIS TMOJATOTOBKU K OyAylIed Mpo(ecCHOHAIbHOW ACATENBHOCTH, IS
MIPOIOJDKEHUS 00pa30BaHMS,

- npuoOpeTeHre HaBBIKOB JIOTHYECKOTO U allTOPUTMUYECKOTO MBIILICHUS;

- ¢opMupoBaHHE MUPOBO33pEHU (TOHUMaHNE B3AUMOCBS3H MaTEMATHKH U JeHCTBUTEIIBEHOCTH, 3HAKOMCTBO C
METOJIOM MaTEMATHKH, €r0 OTIIMYHEM OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, C 0COOCHHOCTSIMH TPUMEHEHUS
MaTEeMaTHKH [Tl PEIICHUS] HAYIHBIX U MPUKJIAIHBIX 33/1a49);

- OCBOCHUC 3TUYCCKUX NPHUHIIUIIOB, BOCIIMTAHUEC CHOCO6HOCTI/I K 9CTETUYCCKOMY BOCIIPUATUIO MUPpa (HO-

CTHXKCHHUE KPACOThI MHTEIJUICKTYaIbHBIX JOCTKEHUHN, HICH U KOHIEMIIUN, TO3HAHUE PaOCTU TBOPUECKOTO TPY/Ia).

VY4eOHbI M1aH Ha W3Y4YEHHUE MaTEeMaTHKH B CPEIHEH IIKOJie OTBOAWT 7 y4eOHBIX dacoB (B TOM uucie | yaca Ha
MPaKTUKyM) B Henero B TeueHue 10-11 kimaccos, Bcero 476 ypokor (B Tom umcie 102 vaca Ha mpaktukym). CoryiacHo
nporpamMe B 10-11 kimaccax mapajulenbHO HM3YdaroTcsl mpeaMeThl «AnreOpa u Havana aHanmza U «[eomerpus». brnok
«Anrebpa W Havana aHaiW3a» BKIIOYAaeT HEKOTOPbIE BOMPOCHI, Pa3BHBAIOIINE YHUCIOBYIO JIMHUIO, COOCTBEHHO
anreOpanvecKuil Marepuan, »>JIeMEHTapHble (QYHKIUH, 3JIEMEHTHl MaTeMaTHYeCKOro aHalln3a, a TaKKe dJIEMEHTHI
BEPOSITHOCTHO-CTATUCTUYECKOM JTMHUY.

YMK

1. Maremaruka: amrebpa W Hadaja MaTeMaTHYEeCKOTO aHanmm3a, TreoMmeTpus. Anrebpa W Hadama
matemarnyeckoro ananusa 10 ki/Konsrun H0.M., Tkauésa M.B., ®énoposa H.H., llaGynun M.. u ap. - M.:
[poceemenne, 2018 (ba3oBslii 1 yriryOiIeHHBIH YPOBEHD)

2. Marematuka: anrebpa W Hadajla MaTeMaTHYECKOTO aHaimW3a, TeoMeTpus. Anrebpa W Hadaia
Matemarnyeckoro ananusa 11 ki/Komsrun F0.M., Tkauésa M.B., ®énoposa H.H., llaGynun M.. u ap. - M.:
[poceemenue, 2019 (ba3oBslii 1 yriryOiIeHHBIH YPOBEHD)
3. MaremaTnka: anreOpa M Hayala MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpust 10-11/ArtanacsH
JI.C, bytysoB B.®., Kanomues Cb. u ap. - M.: IIpocsemenue, 2018 (6a30Bb1ii 1 yriayOaeHHbIH yPOBEHb)

2. Tnanupyemble pe3yJbTaThl y4eOHOT0 npeaMera «MaTeMaTuka»
[Inarupyemsble pe3yapTaThl OMUPAIOTCA HA BEAYIKE IeJIeBble YCTAaHOBKH, OTPaXaroIie OCHOBHOM, CYIIIHOCTHBIIN
BKJIa/l ©3y4aeMOM MpOrpaMMbl B pa3BUTHE JINYHOCTH 00YUaIOMIKXCs, UX CIIOCOOHOCTEM.

JIn4HOCTHBIE pe3yJbTaThl:

- OpHeHTalus 00yJaroIuXcsl Ha JOCTHKEHHUE JIMYHOTO CYACTBS, PEaTU3alMIO TO3UTUBHBIX KU3HEHHBIX IEPCIICKTHB,
WHHULIHUATUBHOCTh, KPEATUBHOCTD, TOTOBHOCTD M CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEIEIICHHIO, CIOCOOHOCTh CTaBUTh
LEJIN ¥ CTPOUTH KU3HEHHBIE TUIAHbI;

- TOTOBHOCTB M CIIOCOOHOCTH 00ECTIEUHTh ce0e ¥ CBOMM OJIN3KMM JAOCTOHHYIO )KHU3HB B MPOLIECCE CaMOCTOATENLHOH,
TBOPYECKOM M OTBETCTBEHHOM NEATEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCSl K OTCTaWBaHHIO JIMYHOTO JOCTOMHCTBAZ, COOCTBEHHOI'O MHEHHUS,
TOTOBHOCTh M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO ITO3WIIMIO IO OTHOIIEHHIO K OOIIECTBEHHOMOIUTHYECKIM
COOBITHSM TIPOIIUIOTO W HACTOSIIETO Ha OCHOBE OCO3HAHWS M OCMBICIICHUS] NCTOPHH, TyXOBHBIX HIEHHOCTEH M TOCTHKEHHUN
Halued CTpaHsbl;

- TOTOBHOCTh M CHOCOOHOCTh OOyYaroIuXcsi K CaMOpPa3BUTHIO W CAMOBOCIIMTAHHIO B COOTBETCTBUH C
00IIIEYeTIOBEYECKUMH  LIEHHOCTSIMH M HJeajaMd  TPaXTaHCKOrO  oO0mecTBa, MNOTPEOHOCTb B (PU3UUECKOM
CaMOCOBEPILIEHCTBOBAHNHY, 3aHATHUSIX CIOPTUBHO-03I0POBUTENBHON JEATENBHOCTBIO;

- NpUHATHE W pealu3auusl LHEeHHOCTeH 370poBoro u Oe3omacHOro obpasza >KM3HHU, OepexHOe, OTBETCTBEHHOE H
KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UUECKOMY U TICUXOJIOTHIECKOMY 310POBBIO;

- HENpHUATHE BPETHBIX NPUBBIYEK: KYPEHUS, YIOTPEeOICHUS aJKOTOIsl, HAPKOTUKOB.

- pa3BUTHE KOMIIETEHIIMH COTPYyAHMYECTBA CO CBEPCTHUKAaMH, AETbBMHU MIAJIIETO BO3pacTa, B3POCIBIMH B
00pazoBaTenLHOM, 00IIECTBEHHO TOJIE3HOH, YIeOHO-UCCIIeI0BATEILCKOMN, IPOSKTHOM M IPYTUX BUIAX ACSITCIHHOCTH.

MetanpenMeTHbIe pe3yJIbTAThI:



1. PeryasiTuBHbIC YHUBeEpcaJbHbIe yueOHbIe JelicTBUS
BbinyckHuK Hay4YuTCSI:

- CaMOCTOSTEJIHO OINpENeIsATh LU, 3aJaBaTh apaMeTpbl U KPUTEPUH, TI0 KOTOPBIM MOKHO OIIPENEIUTh, YTO LIeJb
JNOCTUTHYTa;

- OLCHMBaThb BO3MOJKHBIE IOCIIEACTBHS JOCTIKEHMS IMOCTABJICHHOM LM B IEATEIbHOCTH, COOCTBEHHOM XHU3HU U
KHU3HH OKPYKAIOIIUX JIIOJeH, OCHOBBIBAsACH HA COOOPAKECHUAX STUKHA U MOPAJIH;

- CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B 00pa30BaTeIbHON JEATEIbHOCTH 1 )KU3HEHHBIX CUTYAIHSX;

- OUCHMBaTh PECYpChl, B TOM YHCJIE BpPEeMs M JPyrue HeMaTepHajbHble PeCcypchl, HEOOXOOUMBIE I AOCTHKECHUS
[TOCTaBJICHHOM 1I€MH;

- BBIOMpATh MyTh JOCTIDKEHHUS LIENH, IUNIAHUPOBATh PEIICHUE MOCTABICHHBIX 3a/1a4, ONTUMH3HPYs MaTepHalbHBIE U
HeMaTepualbHbIe 3aTPaThl;

- OpraHu30BbIBaTh 3()(EKTUBHBIM ONCK PECYPCOB, HEOOXOIUMBIX AJIS TOCTIKEHHSI IOCTaBICHHOM Lieu;

- CONOCTAaBJIATH MOJIYUYEHHBIN pe3ybTaT IESTEIbHOCTH C IOCTaBICHHOH 3apaHee LENbIo.

2. Ilo3HaBaTe/IbHBbIE YHHBEPCAIbHbIE yueOHbIe el CTBUSA
BpInycKHHK HAyYMTCs:

- HCKAaTh W HAaxXOOUTh O0OOILIeHHBIE CHOCOOBI pELIeHHs 3aJady, B TOM YHUCIE, OCYLICCTBIATH pPa3BEpHYTHIH
WH(GOPMAITMOHHBIN MTOUCK U CTABUTH HA €T0 OCHOBE HOBBIE (YUIeOHBIE U ITO3HABATENHHBIC) 33/1a4H;

- KPUTHYECKH OLEHHWBATH W WHTEPIPETUPOBATh MHMOPMALUIO C pa3HbIX MO3UIMN, PAaclo3HaBaThb M (UKCHPOBATH
MPOTHBOpEYHs B HH()OPMAIMOHHBIX HCTOYHHUKAX;

- HUCHOJb30BaTh pa3IMYHblE MOJAEIHHO-CXEMaTHUYECKHE CpeJCTBA MAJA MPEICTaBICHHUS CYIIECTBEHHBIX CBS3ed U
OTHOUICHUH, a TAKXKe MPOTHBOPEUNH, BBISIBICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX;

- HAaXOJWTh U NPUBOJUTH KPUTHUECKHE APTyMEHThl B OTHOUICHUM JEHUCTBUH U CYXICHUH IPYroro; CIOKOHHO U
pPa3yMHO OTHOCHTBHCSI K KPUTHUECKUM 3aMEUaHHSIM B OTHOIICHWH COOCTBEHHOTO CYXJIEHHsI, paCCMaTPUBAaTh MX KaK pPecypc
COOCTBEHHOTO Pa3BUTHUS;

- BBIXOAHUTH 32 PaMKH y4eOHOI0 IIpeIMETa U OCYLIECTBIIATH LIeJICHAIPABICHHBII MOMCK BO3MOXHOCTEHN ISl IMPOKOTO
NepeHoca CpeaCTB U CIOcO00B NeHCTBUS;

- BBICTpaWBaTh WHAMBUAYAJIBHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUHMTBHIBAas OTPAHUYCHUS CO CTOPOHBI APYIHX
YYaCTHUKOB M PECYPCHbIE OTPaHUYCHMUS;

- MEHATh U YACPKUBATh pa3Hble MO3ULIMHU B I03HABATEIILHON 1EATEILHOCTH.



3. KoMMyHHKAaTHBHbIE YHUBepCAJIbHBIE YUeOHbIE AeiicTBUS
BbInyCKHHK HAYyYMTCS:

- OCYWIECTBNIATH JENOBYI0O KOMMYHHKAI[MI0O KaK CO CBEPCTHHKAaMH, TaK M CO B3POCHBIMH (KaKk BHYTPH
00pa3oBaTeIbHON OpraHU3aIliy, TaK U 32 €€ IMpeeNaMi), MOA0UPaTh MapTHEPOB ISl JEIOBOM KOMMYHHUKAIINN MCXOMS U3
COo0OpakeHUH Pe3yIbTaTUBHOCTH B3aMOICHCTBUS, a HE TMYHBIX CUMIIATHI;

- TIpU OCYIIECTBJICHHUU TPYIIOBOW PabOThl OBITh KaK PYKOBOAUTENECM, TaK U WICHOM KOMAaHIbI B Pa3HBIX POJISIX
(reHeparop uuel, KPUTUK, UCIIOTHUTEIb, BEICTYIAIOIIUHN, SKCIICPT U T.1I.);

- KOOPJMHUPOBaTh W BBIIOJNHATH PabOTy B YCIOBHSX PEATBbHOrO, BHUPTYAIBHOTO W KOMOWHUPOBAHHOTO
B3aHUMOICUCTBUS,

- pasBepHyTO, JOTUYHO M TOYHO H3Jarath CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM aJIeKBAaTHBIX (YCTHBIX U
MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(DIUKTOTEHHBIE CHUTYAI[MH M MPEAOTBPAIATh KOH(PIUKTHI 10 MX aKTHBHOM (ha3bl, BHICTPAWBATh
JIEJIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHUKAINIO, H30€Tasi TNIHOCTHBIX OIIEHOYHBIX CYXKICHUH.

IIpeameTHbIE pe3yJIbTaThI.

IMesiu ocBOeHUS MpeaMeTa

Beinmycknuk HayunTesi- {1 ycrnemHoro mpoAomKeHus: 00pa3oBaHus 0
CHEUUATbHOCTSAM, CBSI3aHHBIM C MPUKJIAAHBIM UCIIOIb30BAHUEM MaTEeMaTUKU

BbinyCKHUK NOJIYYUT BO3MOKHOCTb HAYYHThCS

st obecniedeHust BO3MOXKHOCTH YCIIELTHOTO NTPOAOJIKEHUS 00pa30BaHusl 10 CIIEHHUATBbHOCTSIM, CBI3aHHBIM C

OCYILIECTBIICHUEM HAay4YHOH U MCCIIEI0BATENbCKON IEATEIbHOCTH B 00JACTH MaTEMAaTHUKU M CMEXHBIX HAYK
TpeGoBaHus K pe3yJbTaTaM JjieMeHTbI TEOPUU MHOKECTB H MATEeMATH4YeCKOM JIOTUKHU

BrinyckHuK HayuuTCst

«  CBOGOZHO ONMEPHPOBATH' MOHSTHSIMH: KOHEYHOE MHOXKECTBO, SIEMEHT MHOXECTBA, MOAMHOKECTBO, [EPECEUCHHE,
0o0beMHEHNE M PAa3HOCTb MHOXKECTB, UYWCIIOBHIE MHOXKECTBA HA KOOPAMHATHON NPSIMOHM, OTpPE30K, HMHTEpBal,
MOJYMHTEPBaJl, MPOMEKYTOK C BBIKOJIOTOW TOYKOW, Tpaduyeckoe mpelncTaBIeHHE MHOXKECTB Ha KOOPIWHATHOU
IUIOCKOCTH;

*  33/1aBaTh MHOXXECTBA MIEPEUUCIICHUEM U XapaKTEPUCTUUYECKUM CBOICTBOM;

* OIEpUPOBATH MMOHATUAMU: YTBCPKIACHUEC, OTPULIAHUEC YTBCPIKACHUA, UCTUHHBIC U JIOKHBIC YTBCPKACHHUA, IIPUYINHA,
CJIEJICTBHE, YaCTHBIN CITydai O0IIEeTo yTBEepPKAECHUS, KOHTPIIPUMED;

* IMPOBEPATHL NPUHAAJICIKHOCTD 2JICMCHTA MHOXECTBY,

*  HaxoAuTh INepeceyeHue M OOBbEIMHEHHWE MHOXKECTB, B TOM YHCJIE IPEIACTABICHHBIX Ipad)UyecKd Ha YHCIOBOMH
IPSIMON U Ha KOOPAMHATHOH IIOCKOCTH;

*  IPOBOJUTH AOKA3aTeJbHbBIE PACCYKACHUS U1l 000CHOBAHHUS UCTUHHOCTH yTBEPKACHUH.

B noBceaHeBHOMN XHU3HU U IPU U3YUYEHUH APYTHX MPEIMETOB!

*  HCHOJB30BaTh YMCIIOBBIE MHOXXECTBA Ha KOOPAWHATHOW MpPSIMOM M Ha KOOPAMHATHOW IUIOCKOCTH ISl OIMMCAHUS
peabHBIX IPOLIECCOB U SIBJICHUI;

*  IPOBOJUTH JAOKA3aTeJbHBIE PACCYKACHUS B CUTyalUsIX OBCEAHEBHON JKU3HH, NIPU PEIICHUH 33134 U3 APYTUX
MIPEIMETOB

Buinyckuux noxyuum 603MOICHOCHb HAYYUMbCSL
ONepuposamb NOHAMUEM OnpeoeieHuss, OCHOBHbLIMU 8UOAMU ONpedeieHUll, OCHOBHbIMU GUOAMU MeopeM,
NOHUMAMb CYMb KOCBEHHO20 00KA3AMeNbCmad,
ONepUpPOB8AMb NOHAMUAMY CHEMHO20 U HECUEMHO20 MHOICECMBA,
NPUMEHAMb Memo0 MAMeMamuyeckou UHOYKYUY Ons1 NPOBEOeHUsl PACCYHCOeHUN U OOKA3AmMenbCms U npu peuleHuu
3a0au.
B noecednesnoii orcuznu u npu uzyyeHuu opyaux npeomemos:
UCNOIL306AND MEOPEMUKO-MHOICECTNBEHHBLIL SI3IK U A3bIK T0SUKU OJis ONUCAHUSL PeATbHBIX NPOYECCo8 U AGNeHULl, npu
peuteHul 3a0ay Opyeux yueOHvlx npeomMemos
Ymucna v BbIpasKeHUS
BoinyckHUK HAYYUTCSI
*  CB00OMHO OTMEPUPOBATH MOHATUSIMH: HATYPAITLHOE YUCII0, MHOXKECTBO HATYypPAIILHBIX YHCE, IIeJI0€ YUCIIO,
MHOYECTBO IENTBIX YUCes, 0OBIKHOBEHHAS P00k, IeCATUYHAS IPOOb, CMEIIAHHOE YUCIIO, pallHOHATLHOE YHCIIO,




MHO’KECTBO PallMOHAIbHBIX YHCEI, UPPALIMOHAIBHOE YHCIIO0, KOPEHDb CTEIEHH N, AeHCTBUTEILHOE YMCII0, MHOYKECTBO
NCHCTBUTEIBHBIX YHCE/, TECOMETPUYCCKAs MHTEPIPETALNS HATYPaIbHBIX, LEIbIX, PALIMOHAIBHBIX, ICHCTBUTEIBHBIX
qucer,;

*  TOHUMATH M OOBICHATH Pa3HHILy MEX/TY TO3UIIHOHHON W HEMO3UIIMOHHOW CHCTEMAaMH 3aIMCH YHCElT;

*  TEPEBOJUTDH YHCIIA U3 OAHOM CHCTEMBI 3aIUCH (CUCTEMBI CUUCICHHS) B APYTYIO;

*  JIOKa3bIBaTh M MCIOJB30BATh MPU3HAKH JEITUMOCTH CYMMBI M TPOU3BEACHUS MTPH BHITOTHEHWH BHIUHNCICHHUH H

PCIICHUH 3a4a4;
M BBINIOJIHATH OKPYTVICHUE PallUOHAJIbHBIX U UPPAlUOHAJIBHBIX YUCEII C 3aJaHHOM TOYHOCTBIO,
* CpaBHUBATh JEHCTBUTEIbHBIC UKNCIa Ppa3HbIMHA CHOCO6aMI/I;

*  YHOPSJIOYMBATH YKCIIA, 3AMCAHHBIC B BUC OOBIKHOBCHHOU U JACCATUYHON APOOH, YKCIIa, 3aITMCAHHBIC C
KCIOJIb30BaHUEM apU(PMETUICCKOTO KBAIPATHOTO KOPHSI, KOPHEH CTEIeHU OOJbIIe 2;

e maxomuts HOJI m HOK pa3usiMu criocobaMu 1 UCIIONIB30BATh MX TIPH PEIICHUH 3a/1a9;

*  BBINOJHATH BEIYUCIICHUS U MPEOOPA30BaHUS BEIPAKEHHH, COIEPIKAIINX JCHCTBUTENBHBIC YHCIIA, B TOM YUCIIE KOPHH
HATypaJIbHBIX CTCTICHEH;

*  BBINIOJHSATH CTAHJAPTHBIC TOXKICCTBEHHBIC TIPEOOPA30BAHUS TPUTOHOMETPHUCCKUX, JTOTapUDMUICCKHUX, CTCIICHHBIX,
WPPAIMOHATBHBIX BBIPAKCHUI.

B noBcenHeBHOI KU3HU U NIPU U3YUEHUU APYTUX MPEIMETOB:

*  BBINOJIHATH U OOBACHSTH CPAaBHEHHE PE3yJIbTATOB BHIYUCICHUN IPU PEILICHUN NPAKTHYECKHX 3a/1a4, B TOM YHCIIE
NpUOIMKEHHBIX BBIYMCICHUI, UCIIONIB3YsI pasHble ClIOCOObI CPaBHEHUH;

*  3aIHUCHIBATh, CPABHUBATH, OKPYTIIATH YUCIOBBIE JAHHBIE PEAIBHBIX BEIMYHH C UCIIOJIB30BAHUEM PA3HBIX CHCTEM
U3MEpEHYS,;

COCTAaBIISITh U OLICHUBATH Pa3HBIMH CIIOCOOAMHU YMCIIOBBIE BEIPAKEHUSI ITPH PELICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3
JpYTUX Y4eOHBIX IPEAMETOB

Boinycknuk nonyuum 603mMOH#CHOCMb HAYYUMbCS
€80600HO ONEPUPOBAMb YUCTOBLIMU MHOIHCECMBAMU NPU peUeHul 3a0ay, NOHUMAMb NPULUHbL U OCHOBHbIE Uoeu
PacCuUpenst YUCI08bIX MHONCECMS, 811A0eNb OCHOBHbIMU NOHAMUAMU MeOPUl OeTUMOCU NPU peuenuy CManoapmubIxX
3a0ay umemsv 6a306ble NPEOCMABIEHUS O MHONMCECHEE KOMNIIEKCHBIX YUCEI;
€80000HO BLINOTHAMb MONHCOECMBEHHbIE NPEOOPA3068AHUSL MPULOHOMEMPULECKUX, T02APUPMUIECKUX, CTNEeNEHHbIX
sbipadicenull, enadems popmynoi bunoma Heromona;
NPUMEHANS NPU peleHUU 3a0a4 meopemy o aunelinom npeocmaeienuu HO/,; npumensamo npu peuwienuu 3a0ay
Kumaiickyto meopemy 06 ocmamkax; npumensams npu pewienuu 3a0ay Manyio meopemy @epma, ymems 6binOIHAMb
3aNUCH YUCTA 8 NOSUYUOHHOU CUCeEME CHUCTeHUSL,
NPUMEHAMb NPU peuteHUU 3a0ai MeopemuKo-4uciogule YHKYu: Yucio u cymma oerumenei, yynkyuro diinepa;
NPUMEHAMb NPU PeleHuY 3a0ay yentvle 0poou;
NPUMEHAMb NPU peuteHuy 3a0ai MHOL0UIeHbl ¢ OetiCBUMEeNbHbIMU U YeTbIMU KOIphuyuenmamu, 81adems NOHAMUAMU
NPUBOOUMBLIL U HENPUBOOUMBLIL MHO2OYLEH U NPUMEHSMb UX NPU peleHul 3a0ay, NPUMeHsImy NPU peueHuu 3a0ay
Ocnognyio meopemy anzeopol;
nPUMEHsAmMb NPU peuteHuy 3a0ay npocmeriuiue GYHKYuU KOMNIeKCHOU nepemeHHOll KaK 2eomempuiecKue npe-

0bpazosaniis

YpaBHeHHs H HEpaBeHCTBA

BrInyckHHK HayuyuTCst

*  (CBo0OomHO OmepupoBaTh MOHATUSIMH: YPaBHEHNE, HEPABEHCTBO, PABHOCHIILHBIE YPAaBHEHMS 1 HEPABEHCTBA,
YpaBHEHUE, SIBISIOLIEECS CIIEICTBUEM JPYIOr0 YPABHEHUS, YPABHEHUS, PABHOCHJIbHBIE HA MHOXECTBE,
paBHOCHIIBHBIE TPeoOpa3oBaHus ypaBHEHUIA,

*  pemiath pa3Hbe BUABI YPAaBHEHNN M HEPABEHCTB U UX CHUCTEM, B TOM YHCJIE HEKOTOpHIE ypaBHeHHS 3-U U 41
CTemeHeH, IpoOHO-pallnOHATIFHBIE M HPPALNOHATILHBIE;

*  OBJIQZETh OCHOBHBIMH THUIIAMH ITOKA3aTEIbHBIX, IOTApUPMHUUECKHUX, UPPALMOHAIBHBIX, CTETICHHBIX YPaBHEHUH U
HEPABEHCTB U CTAHAAPTHBIMU METOAAMHM X PELICHUI U NPUMEHATh UX IPU PELICHUH 3ajay;

*  TIPUMEHSATH TeopeMy besy k peleHuo ypaBHeHHH;

*  TpUMEHATH TeopeMy Buera nms pereHns HEKOTOPHIX YpaBHEHUH CTENIEHH BBIIIE BTOPOH;

*  I[IOHUMATb CMBICI TEOPEM O PABHOCHIIBHBIX 1 HEPABHOCHIIBHBIX MIPe0Opa3oBaHUAX YpaBHEHUH U YMETh UX
JIOKa3bIBaTh;



*  BIAJETh METOAAMH PEIICHHS YPAaBHEHUH, HEPABEHCTB M X CUCTEM, YMETh BRIOMPATH METO/| PEIICHHS U
000CHOBBIBaTH CBOU BBIOOD;

*  HCHOJNB30BaTh METOJ WHTEPBAJIOB JJIsl PEIICHHS HEPABEHCTB, B TOM YHUCIIE IPOOHO-PAITMOHAIBHBIX U BKIFOYAIOIINX B
ce0st pparMoHALHBIC BEIPAKCHUS,

*  pemarh areOpandecKue ypaBHCHUS M HEPABEHCTBA M UX CHCTEMBI C TapaMeTpaMu alire0pandecKiuM U rpaduiaecKkum
METO/IaMU;

*  BIAJETh Pa3HBIMH METOJIAMHU JIOKA3aTelILCTBA HEPABCHCTB;

*  pemarb ypaBHEHUS B IENbIX YHCIIAX;

*  n300pakaTh MHOXKECTBA HA IJIOCKOCTH, 33]]aBaeMbI¢ YPaBHEHHUSIMH, HEPABEHCTBAMH M UX CHCTEMaMHU;

*  cBODOOJIHO UCIIONIL30BAThH TOXK/ICCTBEHHBIE MPEOOPa30BaHMS NIPU PEIICHIH YPABHEHUH U CHCTEM ypaBHEHUI

B noBceaHeBHOM JXU3HU U IIPU U3YYEHUH APYTHX MPEIMETOB:

*  COCTaBJIATh U PELIATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBbI IIPH PELICHUH 3a7a4 IpyTuxX y4eOHBIX [IPEIMETOB;

*  BBINOJIHATH OLICHKY IIPABIOIIO00MS PE3YIbTATOB, IOMyYaeMbIX P PELICHUH Pa3INYHbIX YPaBHEHUN, HEPABEHCTB
U MX CHCTEM P PEIEHUHM 33124 JPYTruX y4eOHBIX IPEAMETOB;

*  COCTaBJIATH U PELIATh YPaBHEHMS U HEPABEHCTBA C apaMeTpaMHM IPU PEIICHUH 33/1a4 JPYTUX YIeOHBIX IPEAMETOB;

*  COCTaBJIATH YPaBHEHHE, HEPABEHCTBO HJIM UX CUCTEMY, OIHICHIBAIOLINE PEATbHYIO CUTYALUIO WIIN PUKIATHYIO
3ajady, HHTEPIIPETUPOBATH IOJIyUYCHHbIE PE3YIbTaThI;

*  HCHOJB30BaTh IIPOrPaMM

HBIE CPEJICTBA NP PEIICHNH OTAENbHBIX KIaCCOB YPAaBHEHUH U HEPaBEHCTB

Buinyckunux nonyuum 603modcHocms Hayuumocsl

- C80D0OHO onpedensimos Mun u blOUPAMs Memoo peueHUs NOKA3AMENbHbIX U 102apUPMULECKUX YPABHEHUN U
HepageHCcme, UpPAYUOHATLHBIX YPAGHEHUT U HEPABEHCME, MPUSOHOMEMPULECKUX YPAGHEHUI U HEPABEHCS, UX
cucmem;

- c80000HO pewams cucmembl IUHEHbIX YPAGHEHUI,

- pewams OCHOBHblE MUNbL YPAGHEHUN U HEPABEHCME C NAPAMEMPAaMU,

- npumeHamb npu pewienuu 3a0a4 Hepasencmea Kowu — Bynaxoeckozo, bepnynnu;

- umemv npeocmasgneHue 0 HepaseHcmeax Mexicoy CPeOHUMU CMeneHHbIMU

DyHKINH

BrinyckHMK HayuuTCst

Brnaners mOHATHAMHU: 3aBUCUMOCTD BEJTMUMH, (DYHKIHNS, apryMeHT U 3HaYeHHE (QYHKIMH, 00JIaCTh ONPEeNCHUs 1
MHOXECTBO 3Ha4eHUI (QyHKINH, rpaduK 3aBUCUMOCTH, Tpapuk QYyHKINHU, HyTH QYHKIIMK, TPOMEXKYTKH
3HAKOIOCTOSHCTBA, BO3PACTAHNE Ha YUCIIOBOM MPOMEKYTKE, YOBIBAHHE HA YHCIOBOM MPOMEXKYTKE, HAaHOOJIbIIee U
HaMMeHbIllee 3HaYeHre PyHKIMH Ha YHCIOBOM MPOMEXKYTKE, Iepuondeckas (yHKIUs, IEPUOJT, YUSTHASI M HEUeTHAs
(YHKINH; YMETh IPUMEHSTH STH MOHATHS NIPY PELICHUH 3a71ay;

BJIaJIETh MOHSATHEM CTEIICHHAs! (QYHKIIHSI, CTPOHUTH €€ TpaduK U yMETh IPUMEHSAThH CBOICTBA CTENICHHOW (QYHKIIUH MTPH
pelleHnn 3a/1a4;

BJIaJIeTh MOHATHSIMH TIOKa3aTeNlbHast (YHKLHUS, SKCIIOHEHTA; CTPOUTH UX TpadKu U yMETh IPUMEHSTh CBOMCTBA

MoKa3aTeNnbHON (QYHKLIMH MIPH PELICHUH 3aa4; BIAAETh MOHIATUEM Jorapudmudeckas GyHKIUS; CTPOUTh ee TpaduK u

YMETh NIPUMEHSATH CBOMCTBA JlorapupMuyecKor (pyHKIMK NPH pEILICHUHN 33/1a4; BIaIeTh MOHATHAMU

TPUTOHOMETPUYECKHE (DYHKIMHU; CTPOUTH UX TpaduKu U yMETh IPUMEHSITh CBOMCTBA TPUTOHOMETPUIECKUX (PYHKIUH

MIPY pELICHUH 3aia4; BIaIeTh MOHATHEM 00paTHast QYyHKIMS; IPUMEHSATh 3TO NOHATHE NP PELICHUH 33/1a4; TPUMEHSTh

MIPY PELICHUH 3a7a4 CBOMCTBA (PYHKIHIA: YETHOCTh, IEPUOAMYHOCTD, OTPAaHHYEHHOCTh; IPUMEHSTH [IPU PELICHUH 3a7a4

npeoOpazoBaHus rpapuKOB QYHKITHIA;

BJIaJIETh MOHSATHSIMYU YMCIIOBAs TIOCIIEI0BATENILHOCTD, apU()METHIECKAs! K TEOMETPUIECKasi POTPECCHST; IPUMEHSITh TIPH

pellieHnH 3a/1a4 CBOWCTBA U PU3HAKK apH(PMETHIECKON U TE€OMETPUIECKON MPOTPECCHH.

B noBceiHEBHOM JKU3HU U TIPU U3YYEHHUH APYTHX YICOHBIX TPEIMETOB!

*  OmpenenArs 1o rpaduKaM U UCIIONb30BATh JIJIsl PEIICHHUs TIPUKJIAHBIX 3/1a4 CBOWCTBA PEabHBIX MPOIECCOB H
3aBUCUMOCTEH (HanOOJIBITNE ¥ HANMEHBIIIAE 3HAUYCHUS, IPOMEXYTKH BO3PACTAHMS U YOBIBAHUS (DYHKITHH,
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA, aCHMITOTHI, TOUKH Mepernda, Nepruo u T.11.);

*  HHTEPHPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOH CUTyaluu;.

OTIPENeIIATh M0 rpaduKaM NpOCTEHIINe XapaKTEPUCTUKHU MIEPHOANIECKUX MPOLIECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE,

PanuocBs3y U Ip. (aMIUIUTYAa, TIEPHO U T.11.)



BbinyCKHHK NOJIYYUT BO3MOKHOCTh HAYUMThesl JlocTHKEHUE pe3yibTaToB paszaena Il;

BJIaJI€Th IOHATHEM aCUMITOTHI U YMETh €0 IPUMEHSTh [IPU PEIIeHUH 3ajay;

HNPUMEHATH METOIbI PELIeHHs MPOCTeHIINX MuddepeHnnanbHbIX ypaBHEHHH IIEPBOTO ¥ BTOPOTO MOPSAKOB
DJIeMEeHThl MaTeMaTHYeCKOr0 aHAJIM3a

BrinyckHuK HayuuTCst

Brnanets monstuem 6eCKOHEYHO yOBIBaOIIasi FreOMEeTpHYecKas MPOTPECCHs U YMETh IPUMEHSATE €T0 PU PEIICHUH

3ajady,;

MIPUMEHATH AJIS PEUICHN 33]a4 TEOPHIO IPEEIIOB;

BJIaJIETh MOHATHSIMUA OECKOHEYHO OOJbIINE W OECKOHEYHO MaJIble YHCIIOBBIE MTOCIEI0BATEILHOCTH U YMETh CPAaBHUBATH

OeckoHeyHO OoMbIne U OECKOHEYHO MaJble OCIe0BaTeIbHOCTH; BIaAeTh IOHITUIME: TPOU3BOHAS (DYHKLINH B

TOYKE, MPON3BOIHAS (DYHKIINY;

*  BBIYMCIATH IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIMH 1 HX KOMOUHaLNUH;

*  uccienoBaTh (YHKIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI;

*  CcTpouTh Ipa)MKy U MIPUMEHSTh K PEIICHUIO 3a[a4, B TOM YUCJIE C [TapaMEeTPOM;

*  BIAJeTh IOHATHEM KacaTenbHas K rpaduKy QyHKIHU U yMETh IPUMEHSTh €r0 NPH PELICHUH 3a1a4;

*  BIAJeTh MOHATHAMHU IEepBOOOpa3Has GYHKLU, ONPeNeICHHbII HHTErpal;

*  TIpuMeHSTHh TeopeMy HrtoroHa-JIeliOHMIIa 1 ee cIeICTBUS IS pelIeHUs 3a1ad.

B moBceHeBHOI KHU3HU U IPH U3YYEHHHU IPYTUX YICOHBIX MPEIMETOB:

- pemarb NpUKJIaTHbIEC 33]aUl U3 OMONOTHH, QU3UKH, XUMUHU, SKOHOMUKH U JPYTUX TIPEJAMETOB, CBI3aHHBIE C
UCCIIEJOBAaHUEM XapaKTEPUCTUK MPOLIECCOB;

MHTEPIPETUPOBATH NTOTYUEHHBIE PE3YNIbTAaThl BblnyCKHUK NOLYYUUM 803MOHCHOCHb HAYYUMbCSL

- 680060010 61a0emb CIMAHOAPMHBIM ANNAPAMOM MAMEMAMUIECKO20 AHAU3A OJiA BbIYUCTEHUS NPOU3BOOHbIX

@yHKYUU OOHOU nepemMeHHOl;

C80OOOHO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHANU3A 01 UCCI008AHUA (DYHKYULL U ROCIPOEHUS. 2PAPUKO8,

8 MOM YUC/ie UCCIeO08AHUS HA 8bINYKIOCHb,
- onepupogams NOHAMUEM NEPBOOOPAHOU DYHKYUU 018 peueHus 3a0a,
- 061a0emv OCHOBHBIMU c8edeHusMU 00 unmezpane Hvtomona-Jleiibnuya u e2o npocmeuuux npUMeHeHusx,
- onepuposams 6 CMAHOAPMHBIX CUMYAYUAX NPOUZBOOHBIMU BLICULUX NOPSAOKOS,
- yMemb NPUMEHAmMb NPU PeUleHUU 3a0ad C8OUCMBA HENPEPLIBHBIX QYHKYULL,
- yMemb NpuMeHsms npu peuleHuu 3a0ay meopemul Betiepuumpacca,
- yMemb 8bINOIHAMb NPUOTUNCEHHBIE BLIYUCTEHUS (MEMOObl PeuleHUs YPABHEHULL, BbIYUCTIEHUS ONPE0eeHHO20
uumezpana);
- yMemb NpUMeHsmb NPULOdCeHUe NPoU3800HOI U ONPEOesIeHHO20 UHMEeSPANd K PeULeHUI0 3a0ay eCmeCmeo3HAHUSA,
61a0emsv NOHAMUAMYU 8MOPAS NPOUZBOOHAS, BLINYKIOCMb 2paduKa QyHKYuY u ymems ucciedosams GYHKYuo Ha
BbINYKIIOCHb
CTaTucTHKA ¥ Teopusi BEPOATHOCTEI, JJOTMKAa U KOMOMHATOPHKA BhIMycKHUK HayYuTCS
OnepupoBaTh OCHOBHBIMHU OTIHCATEIBHBIMHA XapaKTEPUCTHUKAMU YHMCIIOBOIO HA00OPa, MOHITHEM IeHepasIbHas
COBOKYITHOCTh W BBIOOPKOH H3 Hee;
*  ONEpHUPOBaTh MOHATUSIMH: HACTOTA U BEPOSITHOCTH COOBITHS, CyMMa U TIPOU3BEJICHUE BEPOSTHOCTEH, BBIYUCIIATH

BCPOATHOCTU COOBITHI HA OCHOBE noacycTa yuciia uCxXoa0B,
® BJIaJACTh OCHOBHBIMU IMTOHATUAMH KOM6I/IHaTOpI/IKI/I 1 YMETb UX IIPUMEHATH IIPU PEIICHUUN 3a1aY;
° HUMCETH NPCACTABIICHUC 00 ocHOBax TCOpHUHN BepOHTHOCTeﬁ;

*  HMMETh IPEJCTABIECHUE O IUCKPETHBIX U HEMIPEPBIBHBIX CIyYalHBIX BEJIMUMHAX U PACIPEIEIICHUIX, O HE3a-
BHCHMOCTH CIIYYailHBIX BEIHYNH;

*  HMETh IIPEACTABICHNE O MATEMATHYECKOM OKHUJIAHUU U IUCIIEPCUU CIIyYaHBIX BEJIMUUH;

*  HMETh IIPEJICTABICHNE O COBMECTHBIX PACIPEIEICHUSIX CIydaliHbIX BEJINYMH;

*  TOHWUMATH CYTh 3aKOHA OOJIBIIUX YUCEN U BLIOOPOYHOTO METO/Ia U3MEPEHHS BEPOSITHOCTEIH;

*  HMETb IIPECTABIECHNUE O HOPMAJIBHOM PACIIPEAEIICHUN U IIPUMEPaX HOPMAJIbHO PACIPEACICHHBIX CIIyYaliHbIX

BEJIMYNH;
*  UMETh MPEACTABICHUE OKOPPEISIIIUY CITyYalHbIX BEIIUYUH.

B noBcenHeBHOM XKU3HU U IPU U3YUEHUU APYTUX OPEIMETOB:
. BBIYHCIIATH WU OIICHUBATH BEPOSTHOCTH COOBITHN B PealIbHOM KM3HHU; BEIOMPATH METOIBI TIOIXOISIIICTO
MIPEICTABICHUS U 00paOOTKY NAHHBIX BbINYCKHUK NOLYYUM BO3MONCHOCHb HAYHUUMbCSL
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umMems npedCcmagieHue 0 YeHMpaibHOU NPedebHOU meopeme;

umemv npedcmagieHue 0 8blOOPOYHOM KO Puyuenme KOppersiyuu u TUHEUHOU pecpeccuu,; umens npeocmagieHue o
CMAMUCMUYeCcKUX 2UNOme3ax 1 nPposepKe CMAmucCmu4eckol 2unome3ssl, 0 CIMAMUCmuKe Kpumepusi u ee ypoeHe
BHAYUMOCHIU; UMEMDb NPEOCMABTIEHUE O CE53U IMAUPUYECKUX U MEOPemUYecKUx pacnpedeneHull, umens npeocmasieHue
0 KOOUPOBanUU, OBOUYHOU 3aNUCU, OBOUUHOM depese;

611a0emb OCHOBHBIMU NOHAMUAMYU Meopuu 2paghos (epag, sepuiuna, pedpo, cmeneHv 6epuiunbl, Nymy 6 epaghe) u ymems
NPUMEHSIMDb UX NPU peuteHuY 3a0ay,; UmMems npedcmasiieHue 0 0epedbsx U ymenms HPUMEHAMb NpU peuenuy 3a0ay;
611a0emsb NOHAMUEM CEA3HOCD U YMEeMb NPUMEHAMb KOMNOHEHMbL C8A3HOCMIU NPU PeUleHUU 3a0a,; yMems
ocywecmensimos nymu no peopam, o6xoouvl pebep u seputut epaga;

umems npedcmagierue 00 UNEPOBOM U 2AMUTLINOHOBOM HYMU, UMEMb NPeOCmagieHue 0 mpyoOHOCmU 3a0ayu

HAX0JCOeHUsL 2AMUTbINOHOBA nymu,
° 61a0emb NOHAMUIMU KOHEYHbLE U CHEMHbLe MHONCECBd U ymemosv ux npumMeHims npu peuernuu 3a0aq;

. yMemsb npUMeHAMb Memoo0 MamemMamu4eckol UHOYKYUY, yMems npumMeHsams npunyun Jupuxie npu peuieHuu
3a0au
TexcToBbIC 321241

BbinyckHUK HAY4YHTCS

e Pemarts pasHble 3a1au NOBBILIEHHOW TPYIHOCTH;

*  AHAJU3UPOBATH YCIOBHE 337a4yH, BRIOMPATh ONTUMAJIBHBIM METO/ PELICHUS 3a/1a4l, pacCMaTpUBasi pa3inuHbIe
METO/IBI;

*  CTPOWTH MOAENb PELICHUS 3a/1a4H, IPOBOIUTH JOKA3aTeJIbHbIC PACCYKACHUS NIPH PELICHUH 3aJa4y;

*  pemars 33124y, TpeOymome nepedopa BapuaHTOB, IPOBEPKH YCIOBUH, BEIOOpa ONTUMAIBHOTO PE3ybTaTa,;

*  AHAJU3UPOBATH U MHTEPIPETUPOBATH MOIYUECHHBIC PEIICHNUS B KOHTEKCTE YCIOBUS 3aJauH, BEIOUpPATh PELICHNUS, HE
IPOTHBOpEYAIINE KOHTEKCTY;

*  MNEPEeBOIUTH NPHU PEIICHUH 3aAa4l NHPOPMALIUIO U3 OXHON (OPMBI 3aIIUCH B APYTYIO, HCHOJIb3YS PH
HEOOXOIMMOCTH CXEMBI, TAOJHUIIBI, TPAdUKH, THATPAMMBIL.

B noBceaHeBHOMN JXU3HU U IIPU U3YYEHUH APYTHX MPEIMETOB:

peaTh NPakTUUECKUE 3aJaud U 331a4H U3 APYTUX NIPEIMETOB

I'eomeTpus

BrinyckHMK HayuuTCst

- Brnapmers reomerpuueckMMHU IOHATHSAMHY [IPH PELICHUH 33a4 U IPOBEICHIUH MaTEMaTHIECKUX PacCyKACHUI;

- CaMOCTOSATENBHO POPMYJIMPOBATH ONPECICHUS FTECOMETPUUYECKUX (DUTYP, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOWCTBAX U
MPU3HAKaX TeOMETPHUYECKUX (PUTYp U 0OOCHOBBIBATH MIIM ONIPOBEPraTh UX, 0000IIATh WIH KOHKPETH3HPOBATh
pe3ysbTaThl Ha HOBBIX KJIaccax (pUTyp, TPOBOAUTH B HECIOXKHBIX CIyYasix KJIACCH(DUKALUIO QUTYD MO PA3TUIHBIM
OCHOBAaHUSIM;

- HCCIIeIOBAaTh YEePTEXKH, BKIIOYas KOMOWHAIMK (QHUTYD, U3BJIEKATh, HHTEPIIPETHPOBATH U IPEOOPA3OBHIBAT
WHPOPMAIIUIO, TTPEJICTABICHHYIO Ha YepPTexXax;

- pewartb 337a4l FEOMETPUUYECKOTO COJIEPKAHMUS, B TOM YUCIIE B CUTYalMAX, KOTJa JITOPUTM PEIIEeHUs HE CIeLyeT
SIBHO U3 YCJIOBUSI, BBINOJIHATH HEOOXOIUMBIE IS PELICHU 3aJa4H IOTIOJIHUTENbHbIE IOCTPOSHUS, UCCIIEI0BATh
BO3MOXHOCTb IPUMEHEHUSI TEOPEeM U (OpMyJI U1 PELIeHUs 3a1a4;

- yMmeTh GOpPMYJIUPOBATh U JOKA3bIBATh T€OMETPUUECKUE YTBEPIKACHHS;

- BJAJETh MNOHATUSIMH CTEPEOMETPHUU: NIPU3Ma, NapAJUICTENHIIE], THPAMH/A, TETPAdIP;

- HMETb NpeACTaBICHUs 00 aKCHOMax CTEPEOMETPUH U CIEACTBHUIX U3 HUX U YMETh IPUMEHSTh UX MIPU PELICHUH
3ajady;

- YMETb CTPOUTH CEUYEHUSI MHOTOI'PAaHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B TOM YHCIIE U METOJIa CIEAOB;

- MMETb IIPEJICTABICHUE O CKPEIUBAIOIIMXCS MPAMBIX B IPOCTPAHCTBE U YMETh HAXOUTH YTOJI U PACCTOSHUE MEXKIY
HUMH;

- TPUMEHSTH TEOPEMBI O MAPAJUIETLHOCTH NPSAMBIX M MJIOCKOCTEH B IPOCTPAHCTBE NPH PEIICHUH 33/1a4;

- yMeTh NPUMEHSTH MapajiebHOe MPOSKTUPOBAHUE IS M300pakeHus puryp;

- YMEThb IPUMEHSTH EPIEHANKYISIPHOCTH NPSIMON U IUIOCKOCTH IPH PELICHNUH 33]1a4;

- BJIAACTHb MOHATUAMU OPTOTrOHAJIBHOC IMTPOCKTUPOBAHUE, HAKIIOHHBIC U UX MTPOCKIUH, YMETH IIPUMCHATHL TCOPEMY O
TpeX NMEpIEHAUKYIIAPax MIPpU PELICHUH 3a/ay;

- BJIQJIETh NOHATUSAMHU PACcCTOSHHE MEXAY (PUrypamMu B MpOCTPAHCTBE, OOLINI MEPHEHANKYJIISP IBYX CKPEIINBAIONIIXCS
HPSMBIX U YMETh IIPUMEHSTh UX IIPU PEIICHUH 33134,

- BIAJeTh IOHATHEM YI'OJ MEXIY IPSAMOHN U IUIOCKOCTBIO U YMETh IPUMEHATH €T0 IpU PeIICHUH 3a/1a4;

- BIAJEeTh NOHATUAMMU ABYTPAHHBIN YIOJI, YTOJI MEKIY IJIOCKOCTSIMH, HEPIEHIUKYIISIPHBIE IIJIOCKOCTH U YMETh
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IIPUMEHSTh UX TP PELLICHUN 3a/1a4;

BJIaJeTh NOHATUAMU IIPU3Ma, IapauleieuIe] U IPUMEHATh CBOICTBA Mapauleenuesa Ipy perieHuy 3a1ay;
BJIaJICTh MOHATHEM NPSAMOYTOJIbHBIN Mapajliesenunel ¥ IPUMEHTh €To IIPU PEIICHUN 3ajay;

BJIaJCTh NOHATHAMU MUPAMUAA, BUbI IUPAMU, JJIEMEHTHI IPABIIIBHON MMPAMUABI U YMETh IPUMEHSTh UX MPH
pELIeHnH 33/1a4;

UMETH MPEACTaBICHNUE O TeopeMe Dilfiepa, IpaBUIbHBIX MHOTOTPAHHUKAX;

BJIa/I€Th MOHATUEM IIIOLIAIU IOBEPXHOCTEH MHOTOIPaHHUKOB ¥ YMETh IIPUMEHSATH €T0 MPHU PEIICHNH 334a4;
BJIaJIeTh MOHATHAMH Teja BpalleHus (LUINHIP, KOHYC, Iap U cdepa), UX ceueHHus U yMETh IPUMEHSATh UX MPH
peILIeHnH 33/1a4;

BJIa/IeTh MOHATUSAMU KacaTelbHbIE MPSAMBIE U INIOCKOCTH U YMETh IPUMEHSATH U3 NPU PELICHUH 3ajay;

UMETh TPE/ICTaBICHHS O BIUCAHHBIX U OMHCAHHBIX Chepax U yMETh MPUMEHSTh UX IPU PEIICHUH 3a/1a4;
BJIaJICTh MOHATHAMHU 00beM, 00BEMbl MHOTOTPAaHHUKOB, TEJl BPAILlCHU U IPUMEHSTh UX TP pEeIICHUH 33134,
UMETH MPEACTABICHNE O Pa3BEPTKE LMIMH/PA U KOHYyCa, IO AU [IOBEPXHOCTU [IUJIMHAPA U KOHYCa, YMETh

MIPUMEHSTH UX MPHU PEIICHUH 33]1a4;
UMETH MPEAICTaBICHNE O TUIOMIAIN cPephl U YMETh IPUMEHSTH €r0 IIPH PEIISHUH 33/1aY;
YMETb pelaTh 3aJa4i Ha KOMOMHAIIUHM MHOTOTPAaHHUKOB U TEJ BPAIICHHUS,

UMETh MPEJACTaBICHUE O MOJ00MHU B MPOCTPAHCTBE U YMETh PEIIaTh 33Jaul Ha OTHOIICHHUE 00BEMOB U ILIOIIaAeh
MOBEPXHOCTEH MOTOOHBIX UTYP.

B noscenHEBHOM XKU3HU U IIPU U3YYEHUH JAPYTUX IPEIMETOB!

COCTaBJIATH C MCIIOJIb30BAHUEM CBOMCTB TCOMCTPUUCCKUX (i)I/Ipr MAaTCMAaTHYCCKHUC MOACIIN IJIA PCUICHUA 3a1a4

MPAKTUUYECKOT0 XapakTepa U 3a7jad U3 CMEKHBIX IUCHUIUINH, UCCIEI0BaTh MTOJIyY€HHbIE MOJIENIM U HHTEPIPETHPOBATh
pes3ynbTaT
BuinyckHuk nonyuum 603MONCHOCb HAYUUMbCS

Hmemwb npedcmasnenue 06 akcuomamuieckom memooe;
671a0emb NOHAMUEM 2eOMEMPUUECKUE MeCma mMo4eK 8 RPOCMPAHCHEe U YMemb NPUMEHAMb UX OJis peuleHus 3a0a4;
YMemb NPUMEHAMb OISl PEUEHUsL 3a0ay C8OUCMEA NIOCKUX U 08YSPAHHBIX Y2ll08, MPEXePAHHO20 Yid, mMeopembl
KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Yend,
61a0emb NOHAMUEM NEPREHOUKYISPHOE CeUeHUE NPUMbL U YMEMb NPUMEHAMb €20 NPU PeULeHUU 3a0at,
umMems npedcmasienue 0 080UCMEEHHOCTU NPABUTILHBIX MHO202PAHHUKOS,
61a0emb NOHAMUAMU YEHMPATbHOE U NAPATIETbHOE RPOCKMUPOSAHUE U NPUMEHSAMb UX NPU NOCMPOEHUU CeYeHUl
MHO202PAHHUKO8 MEMOOOM NPOCKYUIL,

umeniov npedcmaeﬂeHue 0 pazeepmiKe MHO2O0ZCpaHHUKA U KpamqaﬁmeM nymu Ha n0O6EPXHOCMU MHO202PAHHUKA,
umenio npedcmaeﬂeime O KOHUYeCKUX cederusx,

umems npedCmagieHue 0 KACAiowuxcs cghepax u KoMoOuHayuy mei 8pawieHust U ymems npUMeHsIms Ux npu peueHuu
3a0au;
NPUMEHAMb NPU peteHuy 3a0ad popMyLy paccmosiHus Om mouku 00 nIOCKOCU,
61a0emsb pasHbIMUL CROCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb NPUMEHSMb NPU PEUeHUul 3400y,
NPUMEHSIMb NPU peueHul 3a0ay U 00Ka3amenbCcmee meopem eKmopHbill Memoo U Memoo KOOPOUHAm;
umems npedcmagierue 06 aKcuomMax 00vema, NPUMeHImMsb HOpMYIbl 00bEMO8 NPAMOY2OIbHO2O NAPALIeIenUNed,
npu3MbL U RUPAMUObL, Mempad’opa npu pewenuy 3a0ay;
NPUMEHAMb Mmeopembl 00 OMHOUEHUAX 00bEMO8 NPU peuleHuU 3a0auy,
NPUMEHSIMb UHMeSPaN OJIsl 8bIHUCTICHUSL 00BEMO8 U NOBEPXHOCTEL METl BPAWYEHUSL, BLIYUCTEHUSL NIOWA0U
cghepuneckozo nosca u 00vemMa Waposoeo Cios;
umems npedcmagieHue 0 08UINCEHUAX 8 NPOCMPAHCIEE. NAPALIETbHOM NePeHoce, CUMMEMPUN OMHOCUMETbHO
NJIOCKOCMU, YEHMPATbHOU CUMMEMPUU, NOBOPOME OMHOCUMENbHO NPIMOLL, BUHMOBOU CUMMEMPUL, YMEmb
NPUMEHAMNb UX NPU PeleHUul 3a0a4;
umMems npedcmasgienue 0 nIoWadu OPMOSOHAILHOU NPOEKYUU,
umMemv npedcmasienue 0 MpexepaHHoOM U MHO202PAHHOM Yee U NPUMEHAMb CEOUCMBA NJIOCKUX Y208 MHO-
202PAHHO20 Yela Npu peueHuu 3a0ay;
umMems npedCmasienus 0 nPeodPA308aAHUYU NOO0OUS, 2OMOMEMUU U YMeMb NPUMEHIMb UX NPU PEUUEHUU 3d0aY,
yMemb peulams 3a0ayu Ha NIOCKOCHU MEMOOAMU CIEPeoMempuu, ymMems NPUMeHams Qopmyivl 00beMo8 npu

peutenuu 3a0ay

BeKTopbl N KOOPAMHATHI B IIPOCTPAHCTBE

BbinyckHUK HAYYUTCS



- Brageth MOHATHSAMH BEKTOPBI U UX KOOPAUHATHI;
- YMETb BBITIOJHATH ONEPAIMU HaJl BEKTOPAMHU;
- HCIIOJIb30BaTh CKAJSIPHOE TIPOU3BEICHUE BEKTOPOB MPHU PEIICHUH 33/1a4;
- TIPHUMEHSTh YpPaBHEHHE TIOCKOCTH, POPMYITy PaCCTOSIHHS MKy TOUKaMH, YpaBHEHUE Cepbl ITPU PEIICHUH 3a/1a4;
- MPUMEHSTh BEKTOPBI U METOJT KOOPJMHAT B MTPOCTPAHCTRE MPH PEIICHUH 33]1a4 BoinyCKHUK NOLyHUm
B03MOACHOCMb HAYUUMBCS
- Haxooumv 00veM napaineienuneda u mempaaopa, 3a0AHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,
- 3a0a6amo NPAMYIO 8 NPOCMPAHCIEE;
- HAX00UMb paccmosHue om mouku 00 NIOCKOCMU 8 cucmeme KOOPOUHAm,
HAxXo0ums paccmosue Mexicoy CKpewusarnuwuMucs NPIMuIMu, 3a0aHHbIMU 8 CUCmeMe KOOPOUHAM
BoInycKHUK HAYYUTCS
. HMeThb nipesicTaBICHHE O BKJIA/IE BBIAAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE HAYKH;
MOHUMATh POJIb MATEMATHKH B Pa3BUTHH Poccun
MeTtoabsl MaTeMaTHKHU
BpInycKHUK HayuyuTCst
*  Hcnonb30BaTh OCHOBHBIE METO/IbI JIOKA3aTEIBCTBA, IPOBOIUTH TOKA3aTEIbCTBO M BBITIOIHATH OMPOBEPIKECHHUE;
. MPUMEHSTH OCHOBHBIE METOJIbI PEIICHHS MATCMAaTHIECKUX 3a/1a4;
*  Ha OCHOBE MaTeMaTHUYCCKUX 3aKOHOMEPHOCTEH B MPHPOJIC XapaKTEPU30BaTh KPACOTY M COBEPIIEHCTBO OKPY-
JKAFOIIEro MUpa U MPOU3BEICHUI HCKYCCTBA,
*  MPHUMEHATH MPOCTEHIIIKIE MPOrPAMMHBIE CPECTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI TIPH PEIIICHHH
MaTeMaTHYCCKUX 3a/1a4;
M0JIb30BATHCS IPUKIIAIHBIMU TIPOrPAMMaMH M TIPOrPaMMaMHi CHMBOJIBHBIX BBIYMCIICHUI ISl HCCIIEAOBAHUS Ma-
TEMaTHYECKUX OOBEKTOB BbINYCKHUK NOIYYUM 803MOICHOCTD HAYHYUMbCS

NPUMEHAMb MAmeMamu4eckue 3HAHUsL K UCCTIe008AHUI0 OKPYACAIOWEe20 MUpa (MoOeiuposanue husuieckux npoyeccos,

3a0a4u IKOHOMUKU)

3. Conep:xaHue y4edGHOro npeamera «MareMaTuka

¥Yray6JieHHblH YpoBeHb AJIredpa U HAYaJIa aHAJIU3a
IToBTOpeHue. Pemenne 3aaa4d ¢ UCOJIb30BAHUEM CBOMCTB UMCEI U CUCTEM CUMCIICHHUS], IIMMOCTH, JI0JIEN U YacTel,
MIPOLIEHTOB, MOyJel uncen. Pemenne 3a1a4 ¢ MCOIb30BAHUEM CBOMCTB CTETIEHEN M KOPHEIl, MHOTOUJICHOB,
npeoOpa3oBaHUil MHOTOWICHOB M IPOOHO-pallMOHANTBHBIX BRIpAKEHUH. Perienne 3a1a4 ¢ UCoIp30BaHUEM TPalyCHON
Mepbl yriia. Moaynp 4uciia v ero CBOWCTBa. Pemenne 3a1a4 Ha IBIDKEHUE U COBMECTHYIO pa0OTy, CMECH U CILIABHI C
MTOMOIIIBIO TMHEWHBIX, KBaPATHBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUH U UX cUCTeM. Perienne 3aa4 ¢ moMoInibo
YHUCIIOBBIX HEPABEHCTB U CUCTEM HEPaBEHCTB C OJIHOM IMEPEMEHHOM, ¢ TPUMEHEHHEM N300pakeHUs YUCIOBBIX
MIPOMEXKYTKOB. Perienre 3aa4 ¢ UCIoIb30BaHUEM YMCIOBLIX (DYHKIHNA U UX TpadukoB. Vcnons30BaHNe CBOICTB U
rpaduKoOB JUHEWHBIX ¥ KBAAPATHYHBIX PYHKINH, 00paTHON MPONOPIHOHAIBHOCTY U PyHKIMHU Y = y/x . ['padmudeckoe
pellleHre ypaBHeHHH U HepaBeHCTB. Mcnonp30BaHme orepalyii HaJ MHOKECTBAMH | BBICKa3bIBaHMsIMH. Vcionp3oBanme
HEPaBEHCTB M CUCTEM HEPABEHCTB C OJJHOM MMEPEMEHHOM, YUCIIOBBIX TPOMEKYTKOB, X O0bEIMHEHHUN 1 MTEPECCUCHHN.
[IpuMeHeHne py pelieHnH 3a]1a4 CBOMCTB apu(METHUSCKON M TEOMETPUIECKOH IPOTPECCHH, CYMMUPOBAHHUS
OECKOHEYHOM CXOMAIIEICS TeOMETPUIECKON TTPOTPECCHH.
MHoxecTBa (4HCIIOBBIE, FeOMeTpHUYecKiX PHUTYD). XapaKTepUCTHYECKOE CBOMCTBO, 3IEMEHT MHOXKECTBA, ITyCTOE,
KOHEYHOe, 0eCKOHEYHOe MHOXKeCcTBO. Crioco0bI 3amannst MHOKeCTB IlogmMHOXkecTBO. OTHOMIEHUS TPUHAIIIEKHOCTH,
BKITFOUEHUsI, paBeHCcTBa. Orniepanun Hal MHOkecTBaMu. Kpyru Diinepa. KoHeuHble 1 OeCKOHEUHBIE, CUETHBIE H
HECUYETHbIE MHOXKECTBA.
HcTuHHbBIE U TOKHBIE BRICKA3bIBAHUS, ONIEPAIMY HAJl BRICKA3bIBAHUAMU. Aneebpa gvickazviéanutl. CBA3b BHICKA3bIBAaHUM
¢ MHOXecTBaMu. KBaHTOPBI CyIIIeCTBOBaHUS M BCEOOIITHOCTH.
3akoHsbl Joruku. OcHogHble 102uyecKue npasuia. Pelenue Toruueckux 3aj1ad ¢ UCIoIb30BaHUEM KPYroB Disepa,
OCHOBHbBIX JI02UHECKUX NPABUIL.
Ymozakrouenus. OOOCHOBaHUS U JJOKA3aTEILCTBO B MaTeMaTuke. TeopeMbl. BHIlbl MaTeMaTHYECKUX yTBEPIKICHUH.
Buowt doxazamenvcme. Mamemamuyeckas unoykyust. Ymeepocoenus: oopamuoe OaHHOMY, NPOMUBONOL0IICHOE,
o0bpamHoe npomuonoaoxicHomy dannomy. IIpusHaK u cBOMCTBO, HEOOXOIUMBIE U TOCTATOYHBIE YCIOBHS.
Ocnosnas meopema apugpmemuxu. Ocmamru u cpasuenust. Aneopumm Eexnuda. Kumatickas meopema 06 ocmamrax.
Manas meopema @epma. Q-uynvle cucmemvl cyucieHus. Oynkyusa Jinepa, YUcio u cymma oeiumeneli HamypaibHO20
yucaa.



HcTopust MaTeMaTHKH
Paguannast Mepa yria, TpUTOHOMETpHUYECKast OKPY>KHOCTb. TpUroHOMeTpriIecKrue QYHKIMH YHCeN U YTiIoB. DopMybl
MIPUBEJICHUS, CIIOKEHUS TPUTOHOMETPHUECKUX QYHKIMHA, (OPMYIIBI JBOHHOTO M TIOJIOBUHHOTO apryMEHTA.
[IpeobpazoBaHrie CyMMBI, pa3HOCTH B IIPOU3BEJICHE TPUTOHOMETPUYECKUX QYHKIUH, U HaobopoT. Hynmu dynkimy,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbounpiiee 1 HanMeHbIIee 3HaUYSHIE
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¢ynkuuu. [lepnoanueckue GyHKINU 1 HAMMEHBIIUH Nepuo. YeTHbIe U HeYeTHbIE QYHKUMH. PYHKYUU «OPOOHAS 4aCTHb

yucnay y = {X} u «yenas wacmo uucia» y = [X].

Tpuronomerpuueckue GyHKIMH YUCIOBOTO aprymeHTa y = COS x, y = sin x, y =10 x, y = Ctg x. CgoiictBa u rpaduku
TPUTOHOMETPUUECKUX (PYHKIHH.

OOpatHble TpUTOHOMETpHYECKHE (YHKIHH, WX TJIaBHbIE 3HA4YeHUs, CBoiicTBa W rpaduku. TpHrOHOMETpUUECKUE
ypaBHeHus. OJHOPOHBIE TPUTOHOMETPHUYECKHE ypaBHEHU. Perienre npocTelyuX TPUroHOMETPUUECKIX HEPaBEHCTB.
[Ipocreiimuye cucTeMbl TPUTOHOMETPUUECKUX YPaBHEHUH.

Crenens ¢ NeHCTBUTENBHBIM IOKa3aTelIeM, CBOIMCTBa cTreneHu. IIpocTeiiiue nokazarenbHble YpaBHEHUS U HEPaBEHCTBA.
[NokazarenpHas QyHKIMS U ee cCBOHWCTBA U rpaduk. Yncno e u pyHkus y = e”.

Jlorapudm, cBoiictBa norapudma. JlecsaTuuHbelii W HaTypanbHBIA Jorapudm. llpeoOpasoBanme mnorapupMHUIECKUX
BhIpakeHHi. Jlorapugmudeckue ypaBHeHMs U HepaBeHCTBa. Jlorapudmuueckast GyHKIUS U €€ CBOMCTBA U TpaduK.
Crenennas QyHKIMS U ee CBOMCTBa U rpaduK. MppannoHaibHble ypaBHEHUS.

IlepBuuHBIEe PEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX YHCe. [eticmeus ¢ Komnaekchvimu yuciamu. Komniexcro
conpscennvle yucaa. Mooyne u apzymenm yucna. Tpueonomempuueckas gpopma komnaekcrnozo uucia. Pewenue
VDAGHEHUIl 6 KOMNJIEKCHBIX YUCTAX.

MeTon uHTEpBaIOB AJs pemeHus HepaBeHeTB. [IpeoOpazoBanus rpadKOB QYHKIHIA: CABHUT, yMHOKEHHE HA YUCIIO,
OTpakeHHE OTHOCHUTEIBHO KOOPIMHATHEIX ocell. ['paduueckue MeTonbl pemeHus: ypaBHEeHUN U HepaBeHCTB. Pemenne
YpaBHEHUI U HEPABEHCTB, COAECPKAIIUX IEPEMEHHYIO IO/ 3HAKOM MOYJIS.

CucteMbl NOKa3aTENbHBIX, JOTapU(PMHUYECKHX U HPpPAlMOHAIBHBIX YypaBHEeHMHA. CHCTeMbl MOKa3aTeNbHBIX, JIO-
rapupMUUYECKUX U UPPALUOHAIBHBIX HEPABEHCTB.

Bzaumno ob6partaeie hyakmy. ['padukn B3anMHO 00paTHBIX (QYHKITHIA.

YpaBHEHHS, CUCTEMBI YPaBHEHUH C TapaMETPOM.

®opmyna bunoma HeroToHa. Pemenne ypaBHeHH cTeneHy Bhlle 2 celaabHbBIX BUIOB. Teopema Buera, Teopema besy.
[IpuBoaMMBIE M HEMPUBOAMMBIE MHOTOWIEHBL. OcHOBHAsI TeopeMa anreOpbl. CHMMETpHYECKIEe MHOTOUJICHBI.
LenouncnenHble U 11€7103HaYHBIE MHOTOWIEHBI.

Juodanropsl ypaBHenus. Llennbie npoou. Teopema depma o cymme KBaaparToB.

CyMMBI ¥ pAIbl, METOABI CYMMHUPOBAHUS U IPU3HAKH CXOUMOCTH.

TeopeMbl 0 IPUOIIKEHUN IEHCTBUTENLHBIX YHCEN PAITUOHATEHBIMHU.

MHoecTBa Ha KOOPAMHATHON TUIOCKOCTH.

HepagercTo Komm-ByHsakoBckoro, HepaBeHCTBO MeHcena, HepaBeHCTBA O CPEIHUX.

[onsatue npenena gpyukuuu B Touke. [lonsarue npenena GpyHKuuy B OECKOHEYHOCTH. ACUMIITOTHI Tpaduka GyHKIUH.
CpaBHeHHe OeCKOHEUHO MajibIX U OeckoHeuHo Oonbimx. HenpepriBHOCTE yHKIMH. CBOWCTBA HENPEPHIBHBIX (QYHKIHH.
Teopema Beitepmpacca.

Huddepenuupyemocts Gpynkuun. [IponsBoanas ¢pynkuuu B Touke. KacarensHas k rpaduxy ¢pyHkuun. ['eomerpudeckuii u
(uzndecknii cMbIc pon3BoAHOM. [IpuMeHenue mpon3BoHO# B (uznke. [Ipou3BoIHBIE dIIeMEHTAPHBIX (YHKITHIA.
[paBuna quddepenupopanus.

Bropas npousBoHasi, ee reoMeTpruuecKiii U GU3NIECKUi CMBICTT.

Touku sKcTpeMyMa (MakcuMyMa 1 MUHEMYyMa). McciieioBanne 3JeMeHTapHbIX (YHKIUI Ha TOYKU IKCTPEMyMa,
HaunOoJblliee 1 HAMMEHbIIIee 3HAUEHNE C MIOMOIILI0 TPon3BoHON. [TocTpoeHre rpaduKoB QYHKIHIA C TTOMOIIBIO
NPOM3BOHEIX. [IprMeHeHre TPOU3BOIHON NIPH peleHnH 3a1a4. HaxoxaeHue sSKCTpeMyMOB (DYHKITUIN HECKOIBKUX
MIEPEMEHHBIX.

[lepBooOpaznas. Heompenenenusiii uarerpan. llepBooOpasnbie 3neMeHTapHbIX (yHkiuid. [lnomanb kpuBoIMHEHHON
Tpaneruu. Popmyna HeroTona-JleiOuuna. OmnpeneneHHblid WHTEerpai. Beluncienue momaneil miockux ¢GuUryp u
00BEMOB TeJI BPALIEHHUS ¢ IOMOLIbIO HHTErpaIa..

Mertoap! penienrs: GyHKIHOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

BeposiTHOCTB M CTATHCTHKA, JJOTHKA, TeOPUsI TPa(oB 1 KOMOMHATOPHKA

[Toropenue. Mcnonbp3zoBanue Tabaun ¥ JuarpaMm Ui IpeAcTaBlIeHUs JaHHBIX. PeleHue 3a1a4 Ha IpUMEHEHNe
OIKCATEIbHBIX XapaKTEPUCTUK YHUCIIOBBIX HA0OPOB: CPEAHUX, HAUOOJIBIIET0 U HAUMEHBIIIET0 3HaUCHUs, pa3Maxa,
JIACTICPCUH ¥ CTAHIAPTHOTO OTKJIOHCHHS. BBIUHMCIIEHHE YaCTOT U BEPOSATHOCTEH COOBITHIA. BBIUmCIIeHne BEpOSITHOCTEH B
OIIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMH HUcXoaMHu. Mcronp30BaHne KOMOMHATOPUKU. Brruncienue BeposiTHoCTE
HE3aBUCUMBIX COOBITHI. Vcnonb3oBaHue GOPMYIIbI CJIOKEHHS BEPOSITHOCTEH, AuarpaMM Diiiepa, JepeBa BEPOsSTHOCTEH,



dhopmyiel Beprysn.
BeposiTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPHH BEPOSATHOCTEH.
VYcnoBHas BeposTHOCTE. [IpaBuiio ymMHOXkeHUs BeposTHOcTed. Dopmyita nonHoH BeposTHOcTH. Popmyna baiteca.
JluckpeTHble ciny4aliHble BEIMUNHBI U pacnpeneneHus. CoOBMeCTHBIE paciipeneneHus. Pacnipenenenne cyMMel U
MIPOM3BEICHNS HE3aBUCHMBIX CIIyYallHBIX BEIMYMH. MaTeMaTH4ecKoe 0KMJIaHUE U AUCTIEPCHS CTydalHOM BETUYHHBI.
MatemaTnueckoe 0KUAAHUE U TUCIIEPCUS CYMMBI CITy4alHbIX BEIUYHH.
bunapnas cnyuaiinas BenuuuHa, pacupeaenenue bepuymnnu. ['eomerpuueckoe pacnpenenenne. bunomuansHoe
pacmpeziesieHue U ero cBoicTBa. ['unepreoMeTpuieckoe pacpeieieHue U ero CBOMCTBRA.
HenpepriBHble cinydaiiHble BenuuuHbl. [I10THOCTE BeposiTHOCTH. DYyHKIUSA pacnpenencHus. PaBHOMepHOE pacipeaeieHue.
ITokazarenbHOE pacnpefieNieHUe, €ro IapaMeTpEl.
Pacnpenenenue Ilyaccona u ero npumenenue. Hopmansnoe pacnpenenenue. @ynkuus Jlamaca. [TapameTpsl HOpMaibHOTO
pacmpenenenus. IIpumeps! ciay4aiiHbIX BEIWYHH, TOAYMHEHHBIX HOPMAIBHOMY 3aKOHY (TIOTPELIHOCTD U3MEPEHHUH, POCT
yenoseka). LleHTpanbHas npeaenbHas Teopema.
HepasenctBo Yebrrmesa. Teopema UebrrmeBa u Teopema bepHymn. 3akoH 601bMIuX YrceN. BRIOOpOUHBIH METO
u3MepeHust BeposiTHOCTel. Pos 3akoHa OOMBIIMX YKcesN B HayKe, IpUpoJie U OOIIECTBeE.
KoBapuanus nByx ciny4aiHeix BennuuH. [loHsTre 0 kodddunmente koppemnsauun. CoBMeCTHbIE HAOMIOACHUS IBYX
ciydaifHbIX BenuunH. Beibopounslii koadduument koppensuun. JInHeiHas perpeccus.
Crartuctuueckas runore3a. CTaTUCTHKa KPUTEPHUS U €€ YpOBEeHb 3HaYUMOCTH. [IpoBepka mpocTeHnx TumnoTes.
OMIupHYecKre pacpeesieHus U UX CBsI3b C TEOPETHUECKUMU pacipeneneHusmMu. Panrosas koppensuus. [loctpoenue
COOTBETCTBUMU. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBU. bueknuu. /J[uckpernas HenpepblBHOCTh. [IpuHnun J(upuxie.
Konuposanue. /[BonyHas 3anucse.
OcHoBHeble oHATHS Teopun rpados. epesns. [IBonuHoe aepeBo. CesizHOCTh. KoMmonenTs! cBs3HocTH. [lyTH Ha rpade.
OilnepoBsl U ['aMUIIBTOHOBBI Ty TH.
I'eomerpust
[ToBTOpenwue. Pemenne 3amaq ¢ UCIOIB30BaHUEM CBOMCTB (DUTYpP Ha IJIOCKOCTH. PemieHne 3amad Ha TOKa3aTENbCTBO H
MIOCTPOEHUE KOHTpHpuMepoB. [IpiMeHeHne NpOCTEHIIMX JIOTMYECKUX IpaBwi. PemeHue 3amad ¢ HCIONBb30BAHHEM
TEOpEeM O TPEYroNbHUKAX, COOTHOLICHWHA B TPSMOYIOJNBHBIX TPEYroibHHKAax, (aKTOB, CBS3aHHBIX C
YeThIpeXyrojbHUKaMu. Pelienne 3aad ¢ UCHonb30BaHHEeM (DaKTOB, CBA3aHHBIX C OKPY>KHOCTSAMH. PemeHue 3amau Ha
M3MEpEeHHs Ha TIOCKOCTH, BBIYMCIICHHS JUIMH U IUToaAel. Perenue 3a1ad ¢ MOMOIIBIO BEKTOPOB UM KOOPJIMHAT.
Harnsgnas crepeomerpus. [Ipusma, napamienenunes, mupaMuaa, TeTpasip.
OCHOBHBIE TTOHATHUS] TEOMETPHH B TIPOCTPAHCTBE. AKCHOMEBI CTEPEOMETPUH U clieICTBYS U3 HUX. [loHsATHE 00
aKCHOMaTH4YeCKOM METO/IE.
Teopema Menenas ans terpaspa. IloctpoeHue cedeHnii MHOTOIpaHHUKOB METOIOM cieioB. LleHTpansHoe
npoektupoBanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM MPOEKIUH.
CxpenBaromumecs IpsMbIe B TPOCTPAHCTBE. YTOJI MEXAy HUMU. MeTo/Ibl HaXOXKICHUS PaCCTOSHUN MEXKITY
CKpEIIMBAIOIUMHUCS PSIMBIMHU.
TeopeMsbl 0 TapaJIeTbHOCTH NPSIMBIX U IJIOCKOCTEH B ipocTpancTse. [lapaniensHoe NpoeKTHpOBaHUE H U300paskeHHE
¢uryp. I'eomerprueckue Mmecta TOUEK B IPOCTPAHCTBE.
[lepnienauKynIpHOCTH MPsAMOI U TIOCKOCcTH. OpTOroHanbHOE MpoekTHpoBanue. Hakionusle u mpoekunu. Teopema o Tpex
MEPIEHANKYIISPAX.
Buner retpasapoB. OpTOLEHTPHUYECKUN TETPadip, KapKaCHBIA TETPa’Ip, paBHOTpaHHBIN TeTpadap. IIpaMoyronsHbIi
TeTpa’ap. Meauansl 1 GMMeInaHbl TETPadIpa.
JocTtpanBanue TeTpasapa 10 napasuieenumeaa.
Paccrosaus mexay gurypamu B mpoctpanctse. OONuiA NEpIEHIUKYIISIP IBYX CKPEIIUBAIOIINXCS TIPSMBIX. YTIIbI B
npoctpancTse. [lepnenaukynsapHslie niuockocTH. [1nomane oproronansHoi npoekuuu. [lepnennnkynspHoe ceueHne
npu3Mbl. TpexrpaHHbI 1 MHOTOTpaHHbIN yroj. CBONCTBA IIIOCKUX YIJIOB MHOTOIpaHHOTO yria. CBONCTBA MIIOCKUX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB Il TPEXT'PAHHOIO yIJIa.
Bunel MHOTOrpanHuKoB. PazBepTku MHOTOrpanHuka. KpaTuaiimme nmyTu Ha MOBEpXHOCTH MHOTOTpaHHMKa. Teopema
Oiinepa. [IpaBuibHbIE MHOTOTpaHHHUKH. J[BOMCTBEHHOCTh MPaBUIIBHBIX MHOTOIPaHHUKOB.
[Ipuzma. [Tapannenenunen. ColicTBa napamienenunena. [pasMoyroiasuslil napamienenunen. HakinoHnHsie

MIPU3MBL.

[Mupamuna. Bugs! nupamuz. DneMeHThI IpaBUIbHOM nupamMusl. [InpaMuabl ¢ paBHOHAKIOHEHHBIMU peOpaMu U

TPaHsAMH, X OCHOBHBIE CBOCTBA.

Ilnomiaam moBepxHOCTEN MHOTOTPAHHUKOB.

Tena BpamieHus: MWIMHAP, KOHYC, Imap U cdepa. CedeHus MUINHApa, KoHyca u mapa. [1lapoBoii cerMeHT, mapoBon
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CJIOH, IITApOBOI CEKTOpP (KOHYC).

YcedeHHas nupaMuia U yCEUEHHBINH KOHYC.

OnemeHTH cepudeckoli reomerpun. KoHnueckne ceueHusl.

KacarenpHbie mpsiMbie U TWI0cKocTH. Brivicanusie u onucannbie cdepol. Kacarommecs ceprl. KomOunanuu ten
BpalleHusl.

BekTops! u koopauHatel. CyMMa BEKTOPOB, YMHOKCHUE BEKTOpPA Ha YUCIIO. YTOJI MeX Ty BekTopamu. CKalsipHOE
pOU3BEICHHE.

YpaBHeHue miockoctu. Popmyia pacCTOSHHS MEKAY TOUKaMHu. YpaBHeHHE cepbl. DopMylia pacCTOSIHUS OT TOYKH JI0
wiockoctr. CriocoOb! 3aaHns IPSAMOI YpaBHEHUSIMHU.

Pemennie 3ama4 1 JOKa3aTeNbCTBO TEOPEM C IIOMOIIBIO0 BEKTOPOB M METOJIOM KOOPAMHAT. DIIEMEHTH T€OMETPHH Macc.
[Honstre 06bemMa. OObeMbI MHOTOTpaHHUKOB. OOBEMBI Tel BpaleHus. AKCHOMBI 00beMa. BeiBoa popmysr 06beMoB
MPSIMOYTOJIFHOTO MapaJuIesIeTuIie ia, MPU3MBbI ¥ UpamMuIsl. GopMyITel A7 HaxoKAeHus o0bema TeTpasapa. Teopemsr 00
OTHOIICHHUAX 0OHEMOB.

[IpunokeHnst MHTErpaja K BEIYUCICHUIO 00bEMOB M TTOBEPXHOCTEH Ten BpameHus. [Inomane cheprdaeckoro mosica.
O06wem mapoBoro cios. [Ipumenenne 06beMOB P PELICHUH 3a]1a4.

ITnomane chepsl.

PasBepTka nunuHapa ¥ KoHyca. [Lomans TOBEpXHOCTH IMIIMHIPA U KOHYCA.

KOM6I/IHaHI/II/I MHOI'OI'PaHHUKOB U TCJI BpalllCHH.

INomobue B npocTpancTBe. OTHOIICHUE 00BEMOB U ILIONIAACH TOBEPXHOCTEH MOIO0OHBIX QUTYD.

JIBHKEHUS B IPOCTPAHCTBE: NapAJIENbHBIN IEPEHOC, CAMMETPHSI OTHOCUTEJIBHO INIOCKOCTH, LIEHTPAJIbHASI CAMMETPUS,
MTOBOPOT OTHOCHUTEHHO TIPSMOM.

[IpeobpazoBanue mogoOws, ToMOTETHS. Permenne 3a1aq Ha TIOCKOCTH C HCMOJF30BAaHUEM CTEPEOMETPUIECKAX METOJIOB.

Ha ypokax maTemarnka (IpakTHKyM) pacCMaTpHBAIOTCA HauOoJee TpyAHbIEe 3aIaHMs YTITyOJIeHHOTO Kypca MaTeMaTHKH.
4. TemaTnyeckoe MJaHupPoBaHue npeamera «KMaTteMaTHKay

Ne | HammenoBanwue riaBbI (pas3zuena,
/Il | TEMBI)
Maremarnkay TexHomornyeckuii (B TOM
YHCIIe TPAKTUKYM)
10xnacc 7 9 B HeqL.
1 [ToBTOpeHnue anrebpsl 7-9 KaaccoB 10
7(1

2 JemumocTs uncen (1)

3 MHorousnensl. AnredpandecKue 14(2)
ypaBHEHHUS

4 CreneHs ¢ JeHCTBUTENBHBIM T10- 10(2)
KazaTreyieM

- (D)
BBenenne. AKCHOMBI CTEPEOMETPHH.

6 [TapaninensHOCTh PAMBIX U 21(2)
TUIOCKOCTEN
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CreneHHast QyHKINA

15(3)

7
8 [Toxa3zareapHas QYHKIHS 13(2)
9 [MeprieHAUKYISIPHOCTD MPSIMBIX U 19(2)
IJIOCKOCTEN
10 UTorapudmudeckast GyHKIIHS 24 (2)
11 IMHOTOrpaHHHUKH 12(2)
12 TpuroHoMeTpuvecKue GopMyIIbl 26 (4)
13 |[BEKTOpHI B IpOCTpaHCTBE 11(2)
14 TpUrOHOMETPUYECKHE YpaBHEHHS H 33(7)
HepaBeHCTBA
15 IToroBoe MOBTOPEHHE Kypca Ma- 19(2)
TEMaTUKU
Bcero 238 (34)
Matematuka: ainreOpa W Havaia Texnonoruyeckuii
MaTeMaTHYECKOTO aHaJIn3a, T€OMETPHSI
11 kaace 7 4 B HEx
1  [[osropenwue. 6(1)
2  [TpuronoMerpuyeckue (GyHKIVH. 25(5)
3 Meron KOOpAMHAT B IIPOCTPAHCTBE. 21(6)
JBrKeHus.
4 IIpousBoaHas U €€ reOMEeTpUIECKUI 28(7)
CMBICIIL.
5  |Hwmungp. Konyce. llap. 22 (6)
6 IIpumenenue HpOI/I3B(‘)’IIHOI/I K HUC- 21(6)
ClIeIOBaHMI0 (DYHKITUH.
7 |O0BEMBI Tel. 24 (7)
8  [[IepBooOpa3Has ¥ MHTErpalL 20(6)
9  |[KombuHaTOpHKAa. 15(4)
10 [D7eMEHTBI TEOPUHU BEPOSITHOCTEH. 13(4)
11 |KoMIuiekcHbIe YucIa. 17(4)
12 HeKOTOpLIe CBCACHUSA U3 IIJIaHU- 6
METPHHU.
13 YpaBHEHHUS U HEPABEHCTBA C ABYMsI 10
TNEPEMCHHBIMH.
14 | OGo6uaromee mosropenue. Penrenne 44 (12)
3aj1a4.
Bcero 238 (34)
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