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1. IL1anMpyeMble pe3yJabTaThl 0CBOECHMS V‘IGﬁHOFO npeamerTra

BbinycKHUK Ha yTiyOJICHHOM YPOBHE HAYUYHTCS:
Jlist ycrenrHoro mpojoJiKeHUs 00pa30BaHMsl IO CIIELMAIBHOCTSIM, CBA3aHHBIM

C IMPHUKIIaJHBIM HCITIOJIb30BAHUEM MATCMATUKHU

CBOOOZHO ONMEPHPOBATh' MOHATHAMHU: KOHEYHOE MHOXECTBO, DIEMEHT
MHO>KECTBa, TMOJMHOXECTBO, IepeceyeHue, OObEeIUMHEHUE U  Pa3HOCThb
MHOXECTB, YHCJIOBBIE MHOECTBA Ha KOOPAWMHATHOW MpPSMOW, OTPE3OK,
UHTEpPBaJI, MOJYUHTEPBaJ, MPOMEXKYTOK C BBIKOJOTOW TOUKOW, Trpaduueckoe
NPEACTaBIEHNE MHOKECTB HAa KOOPJIMHATHOM TNIOCKOCTH;

3a/1aBaTb MHOKCCTBA IICPCUUCIICHUECM U XaPAKTCPUCTUUCCKHUM CBOﬁCTBOM;

ONEPHUPOBATH NOHATUSAMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKICHUS, UCTUHHbBIC
U JIOKHBIE YTBEP)KIEHUS, MPUYUHA, CJIEACTBHE, YAaCTHBIM clydail oOuIero
YTBEPKAECHUS, KOHTPIIPUMED;

IPOBEPSITH MPUHAJIEKHOCTD AIIEMEHTA MHOKECTBY;

HaXOAUTh TIEpeceueHue U OObEIMHEHHE MHOXECTB, B TOM YHCIIE
NpE/ICTaBIEHHBIX TpadUyecku Ha YHUCIOBOM MNPSAMOW M Ha KOOPAMHATHOM
MJIOCKOCTH;

-- TPOBOAWTH JOKA3aTEIbHBIE PACCYXKICHUS IJisi OOOCHOBAHMS HCTUHHOCTH
YTBEPKIACHUMU.
B noBceHEBHOM KU3HU U MIPU U3YUYEHUU IPYTUX MIPEIMETOB:

HCIIOJIBb30BaThb YHUCJIOBBIC MHOXCCTBA Ha KOOp,IIPIHaTHOﬁ HpHMOﬁ n Ha
KOOp,IIPIHaTHOP'I IIJIOCKOCTH IJIA OIMMCAaHUA PCAJIBHBIX IIPOICCCOB U HBHGHHﬁ;

IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKIACHUS B CUTYalUsAX [IOBCEIHEBHOM KU3HU, IIPU
pELICHUH 3a1a4 U3 IPYTUX IPEAMETOB

CBoOOMHO oOIepupOBaTh TMOHATHUSAMHU: HATypaJlbHOEC YHCJIO, MHOXECTBO
HATypaJIbHBIX YHCEI, IIEJI0€ YHCIIO, MHOXKECTBO IICJIBIX YHCEN, OOBIKHOBEHHAS
npoOb, JecsITHYHas Jpo0b, CMEIIAaHHOE YKCJIO, paIlMOHAIBHOE YHCIIO,
MHOKECTBO PAallMOHAIBHBIX YMCEII, UPPALMOHAIIBHOE YUCII0, KOPEHb CTEIEHU N,
JNEUCTBUTEIIBHOE YUCIIO, MHOXKECTBO JIEMCTBUTENBHBIX YHCEI, TEOMETPUYECKAS
WHTEpIIpETalsl HATypPalbHbBIX, LEJBIX, PAUHUOHAIBHBIX, JCUCTBUTEIIBHBIX
YUCEIT;

NOHUMATh U OOBSICHATH PA3HUILY MEXKIY NO3WLHOHHOW W HEMO3UIMOHHOU
CHUCTEMaMH 3aIUCH YHCEIT,

NEePEBOAUTH YUCIIA U3 OJHOM CUCTEMBI 3aMUCH (CUCTEMBI CUYUCIICHUS) B IPYTYIO;
JIOKA3bIBATh M KMCIOJIB30BATh IPU3HAKU JAEIMMOCTH CYMMBbI U IPOW3BEICHUS
IIPY BBITIOJIHEHUN BBIYMCIIEHUN U PEIIEHUHN 3314,

BBIIIOJIHATH OKPYTJICHUE PALMOHAJIBHBIX U UPPALIMOHAIBHBIX YHCEN C 3aJJaHHOU
TOYHOCTBIO;

! 3,[[6CL " [aJiee: 3HaTh OINPCACICHUC ITOHATHS, 3HATh U YMCThH 000CHOBEIBATH CBOMCTBA (HpI/BHaKI/I, €CJIN OHHU CCTL)
MOHATHSA, XapaKTEPU30BATh CBA3U C APYIUMHU HNOHATUAMU, MMPEACTABIIAA OAHO IMOHATHUC KaK 4aCTh LICJIOCTHOI'O
KOMIIJICKCa, UCITIOJIB30BATh ITIOHATUC U €T0 CBOICTBa Ipyu IpoOBCACHUN paccy)lcnel-mﬁ, JA0Ka34aTeJIbCTB, PCIICHUN
3aaad.



CpPaBHUBATh JACHCTBUTENBHBIEC YUCIIA PA3HBIMU CITIOCOOAMU;

yIOPSAJ0OYMBATh YHUCIA, 3alUCAHHbIE B BHJI€ OOBIKHOBEHHON U JECATUYHOU
Ipo0u, YKcia, 3aNiCaHHbIE ¢ UCTIONb30BaHUEM apU(PMETUYECKOTO KBAAPATHOIO
KOpHs1, KOpHEH cTeneHu 0oblie 2;

HaxoauTs HOJl u HOK pa3neiMu cioco6amu 1 UCIIOJIb30BATh UX MPHU PELICHUN
3az1ad;

BBIMIOJHATh BBIYKMCIECHUS W MpeoOpa3oBaHUsl BBIPAKEHUM, COAEpIKAIIUX
NENUCTBUTENIBHBIEC YNCIIA, B TOM YUCJIE KOPHU HATYPaJIbHBIX CTEIIEHEN;
BBIIIOJIHATh CTaHJApPTHBIC TOXJECTBECHHbBIE npeoOpa3zoBaHus
TPUTOHOMETPUYECKHUX, JIOTapU(PMUUYECKUX, CTENECHHbIX, HPPaAIMOHATBHBIX
BBIPAKCHU M.

B HOBCCI[HCBHOﬁ JKU3HU U IIPU U3YUCHHUU APYTUX TPCIMCTOB!

BBITIOJHATh M OOBSICHATH CPAaBHEHHME PE3YJIbTATOB BBIUMCICHUN MPU PEIICHUU
NPAKTUYECKUX 3a7a4, B TOM YHUCJE MPUOIMKEHHBIX BBIYMCICHHUH, HCHOIb3Ys
pasHble CIoCOObl CPAaBHEHUN;

3aMMuChIBaTh, CPABHUBATH, OKPYIJIATH YHCIOBbIE JaHHBIC peaJbHBIX BEIUYUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTABJLITb MW OLCHUBATH PA3HBIMU cnmoco0aMM  YHCIIOBBIE BBIPAKCHUA IIPHU
PCHICHUHN MMPAKTUYCCKUX 3adaY U 3a1a4 U3 JPYyIrux y‘le6HI)IX npecamMecToOB

CB0OOHO ONEepUPOBATH MOHITUSIMU: YpAaBHEHHE, HEPABEHCTBO, PABHOCHIIbHbBIEC
YpaBHEHUS M HEPABEHCTBA, YPaBHEHHE, SIBIIAIOIIEECS CIEICTBHEM IPYroro
YpaBHEHUS, YpPaBHEHUs, pPAaBHOCWIbHbIE HA MHOYKECTBE, PABHOCHIIbHBIE
npeoOpa3oBaHus YpaBHCHUM;

pemaTh pa3Hble BUIbl YPABHEHUU M HEPABEHCTB U HUX CHUCTEM, B TOM YHUCIIE
HEKOTOpbIC ypaBHEHHMs 3- W 4- CTeneHe, IpoOHO-palMOHAIbHBIE W
UPPALMOHAIIBHBIE;

OBJIaJICTh ~ OCHOBHBIMM  THUIIAMH  IIOKA3aTEJNbHBIX,  JIOTApU(DMHUECKHX,
UPPALMOHANIBHBIX, CTEINEHHBIX YPAaBHEHUW M HEPABEHCTB W CTAHIAPTHBIMU
METOAAaMU UX PELICHU U IPUMEHATh UX MPU PEUICHUH 3a/1ayY;

IIPUMEHSATH TEOpEMY be3y K pelieHno ypaBHEHUN;

OPUMEHATh TeopeMy Buera sl pelleHHsT HEKOTOPBIX YpPaBHEHHH CTENEeHU
BBILIIE BTOPO;

NOHUMATh CMBICII TEOPEM O  PABHOCUIBHBIX M  HEPaBHOCUJIBHBIX
npeoOpa3oBaHUSX YPAaBHEHUN U YMETh UX JI0KA3bIBATH;

BJIAJE€Th METOJIaMH DPEIICHUSI YpaBHEHUMN, HEPABEHCTB M UX CUCTEM, YMETh
BBIOMpATh METOJI PEIICHUSI 1 00OCHOBBIBATH CBOW BHIOOD;

WCIIOJIB30BaTh METOJI MHTEPBAJIOB JJISI PEUICHUS HEPAaBEHCTB, B TOM YMCIE
JIPOOHO-PAITMOHATIBHBIX W BKITIOYAIONTUX B CEOsI MppaAIMOHAIBHBIE BBIPAYKEHUS;

pemiath anreOpanyeckre YpaBHEHHSI M HEPABEHCTBA W HUX CHCTEMBI C
napaMeTpaMu airedpandeckum U rpauueckuM METOIaMHu;

BJIAJIETh Pa3HBIMU METOJIaMH JI0Ka3aTeJIbCTBA HEPABCHCTB;

pelaTh ypaBHEHHUS B LEJbIX YUCTIAX;

n300paxaTb MHOXXECTBa HA  IUIOCKOCTH, 3a/laBa€Mble  YpPaBHEHUSIMHU,
HEPABEHCTBAMH U UX CUCTEMaMHU;



— CBOOOJIHO HCHOJB30BATh TOXJECTBEHHbIE NPEOOpa3oBaHUsl NPHU PEIICHUU
YPAaBHEHUN U CUCTEM YpaBHECHUI

B noBceHEBHOM KU3HU U IIPU U3YUYEHUHN IPYTUX IIPEIMETOB:

— COCTaBJISITh M pELIaTh YPAaBHEHHWs, HEPABEHCTBA, UX CHCTEMBI NP PEIICHUU
3a/1ay APYTrux yuyeOHbIX IPEIMETOB;

— BBIIOJIHATH OLIEHKY MPaBIONOA00US Pe3ysbTaTOB, MOJTYYAEMbIX MPU PEIICHUU
Pa3JINYHBIX YPAaBHEHUM, HEPABEHCTB U UX CHCTEM IIPU PELICHUM 3a]ad APYTHX
y4eOHBIX IPEIMETOB;

— COCTAaBJIAITh U PEIIaTh YPABHEHUs U HEPABEHCTBA C MTApaMETPaMU IIPU PELICHUN
3a/1ay APYrux yuyeOHbIX IPEIMETOB;

— COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, OIMCHIBAIOIINE
peajpHyl0 CUTyallMi0 WIM T[PUKIAJHYK 3aJady, WHTEPIPETUPOBATH
NOJIyYEHHBIE PE3YJIbTATHI;

-- HMCIOJIb30BaThb NPOTrpaMMHBIE CPEACTBA IPU PEIICHUHM OTHAEIbHBIX KJIACCOB

YpaBHEHHI U HEPABEHCTB Meperuda

— MHTEPHPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM NPaKTHUYECKOH
CUTYyaluU;.

omnmpeneNsaTh Mo rpadukaM MPOCTEHIINE XapaKTEePUCTUKH TMEPUOAHYECKUX

IPOIIECCOB B OMOJIOTHUH, SKOHOMHUKE, MY3bIKE, PAAUOCBsI3U M JAp. (aMIUIUTYHA,

NepPUOJ U T.II.)

— Buagers nonsatueM OeckOHEUHO YyObIBarollas reoMeTpuueckasl Mporpeccus u
YMETh MIPUMEHSTH €ro MpU PEUICHUH 3a/1ay4;

— TNPUMEHSATH JJIs1 pEUICHUA 3a7a4 TEOPUIO TIPEAEIIOB;

— BIIQJIETh MOHATUSIMHU OECKOHEYHO OOJIbIIMe M OEeCKOHEYHO Majble YHCIIOBBIE
MOCIIEIOBATEIBHOCTA M YMETh CpPaBHHUBATh OECKOHEYHO OOJbIINE U
OECKOHEYHO MaJble MOCJIEI0BATEIHLHOCTH;

— BIIQJIETh NOHIATUSAMU: TPOU3BOAHAS QYHKIIMU B TOUKE, MPOU3BOIHAS (DYHKITNH;

— BBIYUCIISITH MPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKIMUNA U UX KOMOMHAIIN;

— HCCNeoBaTh PYHKIIMKM HA MOHOTOHHOCTH M DKCTPEMYMBI;

— CTPOUTH rpauKu U MPUMEHATH K PELICHHUIO 3a/]1a4, B TOM YHCJIE C TapaMeTpoM;

— BIIQJIETh TIOHATHEM KacaTelbHasi K rpa@uky GyHKIUA U YMETh MPUMEHSTH €T0
IIPU PELICHNUH 3a/1a4;

— BJaJETh NOHATUAMHU NEPBOOOpa3Hast (PyHKLHUs, ONIpeAeICHHBIA HHTETPA;

— mnpuMeHATh Teopemy Herotona—JleiibamIa 1 ee cneCTBUS Il pEIIeHUs 3a1ad.

B noBceiHEBHOM KU3HU U TPU U3YYEHUH JPYTUX YUEOHBIX NPEIMETOB:

— OnepupoBaTb OCHOBHBIMHM OIMCATEIBHBIMU XapaKTEPUCTHKAMU YHUCIOBOIO
Habopa, MOHIATHEM T'eHepabHas COBOKYITHOCTh U BEIOOPKOU U3 Hee;

— ONepupoBaTh MOHATHUSMHU: YACTOTa M BEPOATHOCTH COOBITHA, CyMMa W
IPOU3BEACHUE BEPOATHOCTEH, BBIYUCIATH BEPOSITHOCTU COOBITUM Ha OCHOBE
IIOZICYETA YHUCIIa HCXOOB;

— BJIQIETh OCHOBHBIMU MOHSTUSAMH KOMOMHATOPUKH U YMETh UX MPUMEHSThH MPU
peleHny 3aaay;

— HMETb NPEeACTaBICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTE;



MMETh MPEICTABICHUE O NUCKPETHBIX U HEINPEPBIBHBIX CIYYaWHBIX BEIUYMHAX
U paclpeneseHusAX, O HE3aBUCUMOCTH CIIyYalHbIX BEJIUYNH;

HMMETBH MPEACTAaBICHUE 0 MATEMAaTUYECKOM OXKUJIAHUU U JUCIIEPCUU CIIyYaUHBbIX
BEJINYUH;

VMETh IIPEACTABICHUE O COBMECTHBIX PACIIPEACICHUAX CIIyYalHbIX BEJIUYNH;
NOHMMATh CYTh 3aKOHa OOJBIIUX YHUCEN M BbIOOPOYHOrO METO/Aa M3MEpPEHUs
BEPOSATHOCTEN;

VUMETh MPEACTABICHUE O HOPMAJILHOM PACHpPEACIICHUNA U IPUMEPAX HOPMAJIbHO
paclpenesIeHHbIX CIIy4YalHbIX BEJIUYNH;

UMETh IIPEACTABIICHUE O KOPPEIISILUHU CIIYYalHbIX BEJIUYNH.

B HOBCCI[HCBHOﬁ JKU3HU U IIPU U3YUCHHUU APYTUX IPCIMCTOB!

BbIYUCIIATH UJIX OICHUBATH BCPOATHOCTHU COOBITHH B peaHBHOﬁ KU3HU,

BBI6I/IpaTB MCTOABI TOAXOAAIICTO MPCACTABICHUA U 06pa6OTKI/I JaHHBIX

Pemiath pasHbie 3a71a4u MOBBIIICHHON TPYHOCTH;

aHAJM3MPOBATh YCJIOBHE 3aJ1a4uM, BBHIOMpATh ONTHMAIbHBIM METOJ pPEIICHUS
3a/1a4M, paccMaTpuBasi pa3InyHbIE METO/IbI;

CTPOUTH MOJIEIb PElIeHUs 3aJa4M, MPOBOJUTH JOKA3aTEIIbHBIC PACCYKICHHS
P PEIICHUH 3a]1a4K;

pemiarhb 3aja4u, Tpedyrolre nepedopa BapuaHToB, POBEPKH YCIOBUH, BbIOOpa
ONTUMAJILHOTO PE3yJIbTATa;

aHAIM3UPOBATh M MHTEPIPETHPOBATH IMOJIYYEHHBIE PEHICHUS B KOHTEKCTE
yCIIOBUS 3a/1auu, BEIOMPATh PEIIeHUs, He TPOTUBOPEYAIIE KOHTEKCTY;
NEPEBOJIUTh NP PEIICHUH 3a7aud MHGOPMAIMIO0 U3 OJHOM (OpPMBI 3alUCH B
IPYTYI0, HCIONb3ysl TpPU HEOOXOJUMOCTH CXEMbI, TaOuuibl, Trpadukw,
JuarpaMMal.

I'eomeTpus

Bnamerp reoMeTpUYECKMME TOHATHSAMH TIPU PEHICHUH 3a71a4 U MPOBEICHUH
MaTeMaTHYCCKUX PACCYXKICHUI;

CaMOCTOSITETFHO  (DOPMYJUPOBATh OMpPEACTCHUS] TCOMETPHUYECKUX QUTYp,
BBIJIBUTATh TUTIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKAX TEOMETPUUYECKUX (HUTYD
U OOOCHOBBIBATh WJIM OMPOBEPrarh X, 0000IIaTh WU KOHKPETHU3UPOBATH
pEe3yNbTaThl Ha HOBBIX KilaccaX (UTYyp, TMPOBOAUTH B HECIOXKHBIX CIy4asix
KiaccudukaImio Guryp mo pa3IuuHbIM OCHOBAHUSIM;

UCCIIeIOBAaTh  YEPTEXKHU, BKIOYAas KOMOWHAIWM  (QUryp, H3BJICKATh,
MHTEPIPETUPOBATh U TMPEOOPa30BbIBATh MH(POPMAIIUIO, TPEICTABICHHYIO Ha
YepTeKax;

pemarth 3a7a4d TEOMETPUYECKOTO COJACpPKAHUS, B TOM YHCIE B CHTYyaIlHUsX,
KOT/Ia QITOPUTM pEIICHHWs HE CIEeAyeT SBHO U3 YCIOBHUS, BBITIOIHATH
HEOOXOMMMBIE IS  pEeHIeHUS  3aJaddl  JIOMOJHUTEIbHBIC  IMOCTPOEHUS,
MCCJIEIOBaTh BO3MOXKHOCTh TPUMEHEHHUS TEOpeM € (GOpMyN ISl PEIICHUS
3amady;

yMETh (OPMYITHPOBATH U JOKA3bIBATH TEOMETPUUCCKUE YTBEPKICHUS;

BJIQJICTh TOHATHUSMU CTEPEOMETPHH: MPHU3Ma, MNapalIeIenuel, MUPAMUIa,
TETpadap;



— HMETh NpEJCTaBIeHUs 00 aKCMOMax CTEPEOMETPUM M CJIEACTBUSIX M3 HHUX H
yMETh IPUMEHSATh X MPH PEIICHUHN 33]1a4;

— YMETh CTPOUTH CEYEHHS] MHOTOTPAHHUKOB C HCIOJIb30BAHUEM PA3TUYHBIX
METOJ0B, B TOM YHUCJIE U METO/A CJIENIOB;

— MEXIY IUIOCKOCTSMH, MEPHEHIUKYISIPHBIE MIOCKOCTH U YMETh MPUMEHATh UX
IIpU PEUICHNUU 3314,

— BIAJETh TMOHATUSMHM TMpU3MA, NapajUieienune]] W MPUMEHATh CBOMCTBA
napajuieNIeIAIe1a Ipyu peIeHUH 3a1a4;

— BIAJCTh MOHATUEM MPSMOYTOJbHBIA Mapajuleienune] U TPUMEHSITh €ro Mpu
pelieHny 3a1ady;

— BIAJETh MOHATHSAMHM NUpPaAMHUAA, BUIbBl MHUPAMHUJ, BJIEMEHTHl NPaBUIbHOU
NUpPaMUAbl 1 YMETh PUMEHSTH UX MIPU PEIICHUU 3a/aY;

— MMETh MPEACTABICHUE O TeopemMe Diliiepa, MPaBUIbHBIX MHOTOrPaHHUKAX;

— BIAJETh NOHATHEM IUIOMIAJM TOBEPXHOCTEM MHOTOTPAHHUKOB U YMETh
MPUMEHSITh €r0 MPU PEIICHUH 33]1ay;

— BIaJACTh TMOHATHSAMHU Tejia BpalleHus (IUIUHIP, KOHyC, map u cdepa), ux
CEUCHHMS U YMETh IPUMEHSATh UX MPU PEUICHUU 3a]1a4;

BJIQJICTh MOHATUSIMU KacaTeJIbHbIC MPSIMbIE U IJIOCKOCTH M YMETh NMPUMEHSTH U3

npu

— pEUIeHMHU 3a1ad;

— HMETb NMPEJCTaBICHUS O BIIUCAHHBIX U OMHUCAHHBIX cepax U YMETh IPUMEHSTh
UX IIPU PELICHNUU 3a/1a4;

— BIIAJIETh TOHATHAMU OO0BEM, OOBEMBI MHOTOTPAHHUKOB, TeJl BpalleHUS W
IIPUMEHSATh UX [PU PELICHUU 3a/]1a4;

— HUMETb NPEACTAaBICHHE O pa3BepTKEe LWIMHApPA MW KOHyca, IUIOIIAAU
IIOBEPXHOCTH LIWJIMH/IPA U KOHYCA, YMETh IIPUMEHSATh UX MPH PELICHUHN 3a/1a4;

— HMETh TpeJACTaBlieHHe O Iulomaan cheppl W yMeTh MNPUMEHSTh €ro MpH
pELICHUH 3a/a4;

— yMETh pelIaTh 3a/1a4d Ha KOMOMHAIIMM MHOTOTPAHHUKOB U TEJ BPAILlCHHUS,

— HMETh MPEACTABICHUE O MOJ00UN B MIPOCTPAHCTBE M YMETh PEIIaTh 3aJlaydl Ha
OTHOILIEHUE 00BEMOB U IUIOIIAIeH TOBEPXHOCTEHN MOAOOHBIX QUTYp.

B noBce1HEBHOM )XKU3HU U NIPU U3YUEHUHU IPYTUX TPEIMETOB:

COCTaBIIATh C UCIOJIb30BAHUEM CBOWCTB F€OMETPUUYECKUX (PUTYP MATEeMATHUECKHE

MOJIEIIN T PEIIEHU 3aJ1a4 MPAKTUYECKOT O XapaKTepa 1 3a7a4 U3 CMEKHBIX

JVCLUIUINH, UCCIIEA0BATH MOJYYEHHBIE MOAEIN U UHTEPIPETUPOBATH PE3YIbTAT

— BuageTs MOHATUSAMU BEKTOPHI U UX KOOPAMUHATHI,

— YMETH BBINIOJHATH ONEPALMU HAJl BEKTOPaAMU;

— HCIIOJb30BATh CKAISIPHOE ITPOU3BEICHUE BEKTOPOB MPH PEIICHUHN 33/1a4;

— TMPUMEHATHh yPABHEHHE IUIOCKOCTH, (OPMYITY PACCTOSHHS MEXKIYy TOUYKAMH,
ypaBHEHUE cepbl PU PEIICHUH 3a/1ayY;

— TPUMEHATH BEKTOPBI K METOJ KOOPAWHAT B IPOCTPAHCTBE MPU PEUICHUU 3a7a4

— HWmeTp mpencraBieHHe O BKJIAJAE BBIJAIONIMXCA MAaTEMATUKOB B Pa3BUTHE
HAYKHU;



MMOHUMATh POJIb MATEMATUKH B pa3BuThu Poccuun

— Hcnonb30BaTh OCHOBHBIE METOJIBI JI0KA3aTEIbCTBA, MTPOBOAUTD JI0KA3aTEIbCTBO
Y BBINOJIHATH ONPOBEPKEHNUE;

— TPUMEHSATHh OCHOBHBIE METO/IbI PEIICHUSI MATEMAaTHYECKHUX 3a/1aY;

— Ha OCHOBE MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE XapaKTepU30BaAThH
KpPacOTy U COBEPIIEHCTBO OKPYXkAIOIIETO MUPa U MPOU3BEACHNUN UCKYCCTBA;

— TPUMEHATHh MPOCTEHII KOMMYHHUKAallMOHHBIE CHUCTEMBl MPH  PEUICHUU
MaTeMaTUYECKUX 3a/1aY;

— TIOJIB30BAThCA MNPUKIAJAHBIMU TMPOrpaMMaMHM M TMPOrpaMMaMHU CUMBOJIBHBIX
BBIYHMCJICHUM JJISl UCCJIEIOBAHUSI MAaTEeMAaTHUECKUX OOBEKTOB M€ MPOrpaMMHbBIC
CpEACTBA M DJIEKTPOHHO- KOMMYHHUKAIMOHHBIE CHUCTEMBbl MpPH PELICHUU
MaTeMaTUYECKUX 3a/1aY;

MOJIb30BAThCA MPUKIAIHBIMA TMPOrpaMMaMM M TMPOrpaMMaMyd  CHMBOJIBHBIX

BBIYHMCJICHUU JIJIs1 UICCIICIOBAHUS MAaTEMAaTHYECKUX 0OBEKTOB

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHUTHCS :
st obecrieueHrss BO3MOXKHOCTH YCIEITHOTO MPOJIOJDKEHUs 00pa30BaHUs 10

CIIELIMATILHOCTSIM, CBSI3aHHBIM C OCYIIECTBJICHUEM HAyYHON M MCCIEI0BATEIbCKOM

JEATeIbHOCTH B 00J1aCTH MaTeMaTHUKU U CMEXHBIX HayK

— JHoctmxenue pesynbratoB pazaena II;

— OIIEpUpPOBATHh IMOHIATHEM ONPENEIICHHUS, OCHOBHBIMM BHJAMH OIPEICICHUH,
OCHOBHBIMH BHUJIAMH TEOPEM;

— TOHMMAaTh CYyTh KOCBEHHOTO JOKa3aTEIbCTBA;

— OIepUpOBATH MOHIATUSIMHU CYETHOI'O U HECUETHOTO MHOKECTBA;

— NPHUMEHATH METOJl MATEMATUYECKOW MHIYKIUU JJIsl IPOBEAECHUS PacCy IACHUN
U JOKA3aTeNbCTB U MPU PEIICHUU 33/1a4.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3BbIK JIOTUKHU [UJIsl ONHMCAHUS

peaNbHBIX TPOLIECCOB M SIBICHUHM, MpPH pEIICHWH 3a4ad JPYruX Y4eOHBIX

IpeAMETOB

— JlocTmxenue pe3yapraroB pasaena I

— CBOOOJIHO OTIEPUPOBATH YHCIOBBIMU MHOKECTBAMHU TPU PEIICHUH 33/1a4;

— IIOHMMAaTh MPUYHUHBI U OCHOBHBIEC UJIEU PACILIUPEHUS YUCIOBBIX MHOKECTB;

— BJAJETh OCHOBHBIMM IOHATHSIMH TEOPUM JEIUMOCTH NP  PEUICHUH
CTaHJIAPTHBIX 3a7a4

— UMeTh 0a30BbI€ MPECTABICHUS O MHOKECTBE KOMIUJIEKCHBIX YUCET;

— CBOOOJIHO BBITIOJIHATH TOXKJIECTBEHHBIE MTPEOOPa30BaHUS TPUTOHOMETPHUIECKUX,
Jorapu(pMUIECKUX, CTCTICHHBIX BBIPAKCHUH;

— BIaneTh hopmynoit OnHoma HeloToHa;

— NOPUMEHSATH MPU PEUICHUH 3a7a4 TeopeMy o JinHeitHoM npeacTtaBienun HO/I;

— NOPUMEHSTH NMpU penieHnu 3aaa4 Kuraiickyio Teopemy o0 OCTaTKax;

— TPUMEHATH NPU pelieHnr 3a1ad Manyro teopemy Depma;

— YMETH BBINIOJHSATH 3aIMCh YHCIIA B TO3UIIMOHHOW CUCTEME CUUCIICHUS;



MPUMEHSTh TIPU PEHICHUU 3a7a4 TEOPETUKO-YUCIOBbIE (DYHKIIMU: YUCIO U
cymma aenuteneit, GyHkuuio Ditepa;

MIPUMEHSITH TP PEIICHUU 3a]1a4 LEMHbIE TpoOu;

MPUMEHATH MPU PEUICHUU 33Ja4 MHOTOYJIECHBI C JEHCTBUTEIBHBIMU U LIEIBIMU
Kod(dpuimeHTamu;

BJIQJICTh MOHATUSIMHU NMPUBOAUMBIA U HENPUBOJAUMBI MHOTOUWIECH U MPUMEHSTH
UX IIPU PEUICHHUH 33134,

OPUMEHSTH pU perieHnu 3a1a4 OCHOBHYIO TeOpeMy anreOphl;

OPUMEHATh TMPU PEIICHUH 3a7a4 MpocTeiimne (QyHKIUM KOMIUIEKCHOU
NepeMEeHHON KaK reoMeTpruiecKkue mpeoopa3ona

CBOOOJIHO OIpEAeNATh TUI U BBIOUPATH METOJI PEIICHMs MOKa3aTeIbHBIX U
Jorapu(MUYECKUX YpaBHECHUW M HEPABEHCTB, UPPALMOHAIBHBIX YPaBHCHHUU U
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
CBOOOJIHO peniaTh CUCTEMbI JTMHEHHBIX YPaBHEHHUI;

peliaTh OCHOBHBIEC TUIIBI YPABHEHUH U HEPABEHCTB C MapamMeTpaMu;

NPUMEHSATh MPHU pEIICHUWU 3a7ad HepaBeHcTBA Komu — ByHsSKOBCKOTO,
bepnymu;

HMCTD IMPCACTABIICHHUC O HCPABCHCTBAX MCKAY CPCAHUMU

BJIAJICTh TTOHSATUEM aCUMIITOTHI M YMETh €ro MPUMEHSTH IIPU PEIICHUH 3a]1a4;
OPUMEHSITh METO/bl pelleHHs] MpocTermux auddepeHnnanbHbIX ypaBHEHUN

IICPBOIro 1 BTOPOro ImopsAaKoB

CBOOOJIHO BJIQJICTh CTAHJIAPTHBIM ammapaToM MaTeMaTHYECKOro aHajau3a Jis
BBIYHCJICHUS TPOU3BOIHBIX (DYHKIIMU OJTHOU MEPEMEHHOM;

CBOOOJIHO TIPUMEHSTH anmapaT MaTeMaTUYeCKOTO aHajau3a JJjIs UCCIEIOBaHUS
byHKIMI ©W mocTpoeHUss TpaduKOoB, B TOM 4YHCJIE MCCICIOBaHUS Ha
BBITYKJIOCTh;

OTICPHPOBATH MOHATHEM ITEPBOOOPa3HON (PYHKITUHU JIJIS PEIICHUS 3a/1aY;
OBJIQJICTh OCHOBHBIMM CBecHUsAMH 00 mHTerpasie Hprorona—JleiiOnuma u ero
MPOCTEUIIINX MPUMEHCHUSX;

ONEPUPOBATH B CTAHIAPTHBIX CUTYAlUSAX MPOU3BOJHBIMU BBICIINUX MMOPSIAKOB;
YMETh MMPUMECHSTH IIPH PEIICHUH 3aJ1a4 CBOMCTBA HEMPEPBHIBHBIX ()YHKIIHIA,
yMETh IPUMEHSTH NIPH PEIIECHUH 3a]1a4 TeopeMbl Beepmrpacca;

YMETbh BBITIOJHATH NPUOJIMKEHHBIC BRIUUCIICHUS (METO/IbI PEIICHUS] YPaBHEHUH,
BBIYMCJICHUS OIPEICICHHOTO HHTETpalia);

YMETh MPUMEHATh MPUIOKECHUE MPOU3BOAHON U OIPEJICICHHOIO0 MHTErpaia K
PEIIEHUIO 3a]1a4 €CTECTBO3HAHUS;

BJIAJCTh MOHATHAMH BTOpPAs MPOM3BOJIHAS, BBINYKIOCTHh Tpaduka GyHKIHH U

YMETh UCCIIEIOBATh (DYHKIIUIO HA BBITYKIOCTh

Joctrxkenue pesynbraToB pasaena II;

MMETH MPEJCTABICHHUE O LIEHTPAJIBbHOU NPEAEIbHON TEOPEME;

MMETh TPEACTaBICHHE O BBIOOPOUYHOM KOA(DPULHMEHTE KOPPENSIUU U
JIMHEWHOMN perpeccuy;



UMETh  MPEJCTaBICHUE O CTAaTHCTUYECKUX TUIOTe3aX U  IPOBEpKE
CTaTUCTUYECKOU FMIOTE3bl, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;
UMETh  NPEJICTaBIEHUE O CBSI3M OMIMUPUYECKUX M  TEOPETHUECKUX
pacupeeIeHN;

UMETh NPEJICTABICHUE O KOJUPOBAHUH, IBOMYHON 3aIIUCH, IBOMYHOM JIEPEBE;
BJIAJIETh OCHOBHBIMHM TOHSATUAMH Teopuu rpadoB (rpad, BepiiuHa, pedpo,
CTENeHb BEPILIUHBI, MYTh B rpad)e) 1 yMeTh IPUMEHSATh UX MPU PEIICHUH 3a/1a4;
UMETh NPEJICTABIICHUE O IEPEBbAX U YMETh MPUMEHSTh MPU PEIICHUH 3a/1a4;
BJIa/IETh MMOHSATUEM CBSI3HOCTh U YMETh MPUMEHSITh KOMIIOHEHTBI CBSI3HOCTHU IIPU
pElIeHUH 3aa4;

YMETh OCYIIECTBIISThH MYTH IO pedpam, 00Xobl pedep U BepiInH rpada;

UMETh TpeJICTaBIeHue 00 »HHIepOBOM M TaMUJIBTOHOBOM NYyTH, HWMETH
Ipe/ICTaBlIeHUE O TPYIHOCTH 3a]]a4l HAXO0K/ICHUSI TaMUJIbTOHOBA MY TH;
BJIa/IETh MOHATUSMU KOHEYHBIE U CUETHBIE MHOXKECTBA U YMETh UX MPUMEHSTH
IpU pelieHu! 3a/1a4;

YMETh MPUMEHSATh METOJ] MaTEMaTUUYECKON UHIYKIIUH;

-- YME€Tbh PUMEHATH NPUHLIMT J{UpHUXJIe PU PELIEHUH 3a1a4

Nmets npencraBienrne 06 akCHOMAaTHIECKOM METO/IE;

BJIAJIETh TOHSATUEM T€OMETPUUYECKHE MEeCTa TOYEK B MPOCTPAHCTBE M yMETh
MPUMEHSTh X JIJIS pEIIeHUs 3a/1ay4;

yMETh TPUMEHSTH JJIsI PEUIeHUs] 3aJad CBOMCTBA IUIOCKUX W JIBYTPAHHBIX
YTJIOB, TPEXTPAHHOTO YIJjla, TEOPEMbl KOCUHYCOB M CUHYCOB JIJIsi TPEXTPAHHOTO
yria;

BJIQJIETh MOHITHUEM MEPHEHIUKYISIPHOE CEYEHUE MPU3MBI U YMETh MPUMEHSTH
€ro IpH pelIeHUH 3a/1a4;

UMETh MIPEJCTABICHUE O IBOMCTBEHHOCTH MPABUIIBHBIX MHOTOTPAHHUKOB,;
BJIQJICTh TOHATUSIMM IEHTPAJIbHOE W MapajuieIbHOE IMPOEKTUPOBAHUE U
NPUMEHSATh HX TPU TMOCTPOCHUHM CEUEHUH MHOTOTPAHHUKOB METOJIOM
MIPOEKIIHI;

UMETh MPEJICTaBICHUE O Pa3BEPTKE MHOTOTPAHHUKA W KpaTdauilemM MyTH Ha
MOBEPXHOCTH MHOTOTPAHHUKA;

UMETh IIPEJCTABICHNE O KOHUYECKHUX CEUCHUSX;

UMETh IIPEACTaBICHUE O Kacarmmxcs chepax 1 KOMOMHAIIMK TEJ BpaIllCHUS 1
yMETh IPUMEHSATh UX MPU PEIICHUHU 3a]1a4;

MPUMEHSTH TIPH PEIICHUH 3a7a4 (OPMYJTy PACCTOSIHUS OT TOUKH J0 IUIOCKOCTH,
BJIQJIETh pPa3HBIMH CIOCOOAMM 3ajJaHUsS TPSMOM ypaBHEHUSMHM W YMETh
MPUMEHSTh IPU PEIICHUM 3a]1a4;

MPUMEHSTh IIPU PELICHUH 3a/1a4 U JI0Ka3aTeJIbCTBE TEOPEM BEKTOPHBINM METO U
METO/JI KOOp/IUHAT;

HMETh TpEJCTaBICHHE 00 akchuoMax oObema, MPUMEHATh (HOPMYJIbl 00HEMOB
MPSAMOYTOJIBLHOTO Tapajuieienuneaa, TPU3Mbl M MUPAMUJIBI, TETpadjpa IpH
peIlICHUH 3a/aY;

MIPUMEHATH TEOPEMbI 00 OTHOIICHUAX 00BEMOB IIPH PEIICHUH 3314,



MPUMEHATh MHTErpayl JUisl BBIYMCIECHHS OOBEMOB U IOBEPXHOCTEH Tel
BpAIlCHHsI, BBIYUCICHUS IUIOIMAAN C(HEPUUYECKOro mosca U 00beMa MapoBOTrO
CJI0S;

MMETh TPEACTABICHUE O JBWKEHHMAX B INPOCTPAHCTBE: NApaJUICIbHOM
NEPEHOCE, CUMMETPUH OTHOCUTEIBHO IUIOCKOCTH, LEHTPAIBHON CUMMETPHH,
NOBOPOTE OTHOCHUTENIBHO MPSMOM, BAHTOBOM CUMMETPUU, YMEThH NIPUMEHATH UX
IIPU PELICHNUH 3a]1a4;

MMETH MPEJCTABICHHUE O IUIOLIAAN OPTOrOHAIBHOW MPOEKIINY;

UMETH MPEACTABICHUE O TPEXT'PAHHOM M MHOTOTPAHHOM YIJ€ M NPUMEHATH
CBOMCTBA IUIOCKUX YIJIOB MHOTOTPaHHOTO yIJIa IPY PEUIEHUH 3a/adY;

UMETh TMPEJCTaBIEHUs O MpeoOpa3oBaHUU MNOJ00US, TOMOTETUH M YMETh
NPUMEHATH UX MPU PEUICHUH 3a/1ay;

YMETh pelIaTh 33/1a4l Ha INIOCKOCTH METOJIaMHU CTEPEOMETPHUH;
YMETh NPUMEHSTH POpMYJibl 00BEMOB MPH PELICHUH 3a]1a4

HaxXoAUTh O0OBEM MapajuleNienuIea U TeTpadaApa, 3aJaHHBIX KOOpAWHATAMU
CBOMX BEPIILINH;

3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HaXOJIUTh PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTU B CHCTEME KOOPIMHAT;

HaXoauTb PACCTOAHHNC MCKIY CKPCIIUBAOMIUMHCA TIPAMBIMH, 3daJdHHBIMH B
CUCTCMC KOOpAHUHAT

NPUMEHSITh MaTEMAaTHYECKUE 3HAHMUS K HCCIEAOBAHMIO OKPYXKAIOIIEro MHpa
(MozenupoBaHue GU3NIECKUX MPOIECCOB, 3aJaYN SIKOHOMUKH )



2. Coep:kanue y4eOHOI0 npeaMera

VYriyOneHHbI ypOBEHb

Anrebpa v Hauana aHaJIu3a

[ToBTrOopenue. Pemenne 3a1a4 ¢ UCMOJB30BAHUEM CBOMCTB YHMCEIl U CUCTEM
CUHUCIIEHUS, NETUMOCTH, JOJEW U YacTeH, MPOLEHTOB, MOAYyJeH uncesn. Pemenne
3aa4 C WCIIOJIBb30BAaHUEM CBOWCTB CTENEHEW H KOPHEH, MHOIOWIECHOB,
npeoOpa3zoBaHUNl MHOTOWIEHOB U APOOHO-pallMOHAIBHBIX BhIpakeHUU. Perenue
3aJ1a4 C MCIIOJIb30BAaHUEM I'PAJLYyCHOM MephI yriia. Moayip 4uciaa U €ro CBOMCTBA.
Pemenue 3amau Ha JBUKEHHME M COBMECTHYIO pabOTy, CMECH M CIUIaBbl C
NOMOUIBIO JIMHEWHBIX, KBaJAPATHBIX U JIPOOHO-pAllMOHAIBHBIX YPAaBHEHMH M HX
cucteM. PemieHne 3aj1a4 ¢ NOMOILBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOM MEepPEeMEHHOH, C MPUMEHEHUEM H300PAKEHUS YHUCIOBBIX MPOMEXYTKOB.
Pemenue 3amay Cc HMCMHOJNB30BAHMEM UHCIOBBIX (QYHKIMH M HUX Tpadukos.
Hcnonb3oBanue CBONCTB M TpaUKOB JIMHEWHBIX M KBAAPATUYHBIX (DYHKIIHH,

o0paTHOM TPOMOPIMOHATBEHOCTH U (PYHKIIUH yzx/; . I'paduyeckoe perieHue
ypaBHEHUW U HepaBeHCTB. Mcmonb3oBaHME oOmepalvii HajJl MHOXECTBAMHU H
BbICKa3bIBaHUSIMU. VICIIOIB30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM
NEPEMEHHON, YHUCJIOBBIX TMPOMEKYTKOB, HX OOBEAWHEHUM U TIEPECCUCHUH.
[IpumeHeHue npu penieHUuu 3a7ad CBOMCTB apu(PMETUUECKOM U T€OMETPUUECKOM
IpOrpeccur, CYMMHPOBAaHHUS OECKOHEYHOM CXOJSLIEHCS TeOMETPUYECKOM
IPOTPECCHUHU.

MHuoxecTBa (4HCIIOBbIE, T€OMETpUUYECKUX (Uryp). XapakTepucTUuecKoe
CBOICTBO, 3J€MEHT MHOXECTBA, IYCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
CnocoOb1 3amanust MHOXkecTB I[logMHOkecTBO. OTHOIIEHUS MPUHAICKHOCTH,
BKJIFOUEHUS, paBeHCTBA. Onepanuu Haa MHokecTBaMu. Kpyru Ditniepa. Koneunsie
1 OECKOHEUYHbIE, CUETHBIC M HECUETHBIE MHOKECTBA.

HcTunHble U JI0KHBIC BHICKA3bIBAHUS, OTIEPAIIMM HAJl BHICKA3bIBAaHUSIMU. Anredpa
BbICKa3biBaHMil.  CBsSI3b  BBICKa3blBaHUM C  MHOXKecTBaMH.  KBaHTOpBI
CYIIIECTBOBAHUS U BCEOOITHOCTH.

3akoHbl JOTUKU. OCHOBHBIE JIOTUYECKHUE TpaBUiia. PerieHue JTorudeckux 3aaad C
HCIIOJIb30BaHUEM KPYTroB Dilliepa, OCHOBHBIX JIOTUYECKHUX MPABHUIL
Ymozakmouenns. OOOCHOBaHUS M JIOKA3aTelbCTBO B MaTeMaTuKe. Teopembl.
Bunbr marematndeckux yTBepxkAcHUW. Buubl nokazartenscTB. Marematudeckas
WHIYKIUS. YTBEPXKICHUA: OOpaTHOE JaHHOMY, HPOTHUBOIOJIOXKHOE, 0OpaTHOE
MPOTUBOIIOJIOKHOMY ~ JaHHOMY. [Ipu3Hak ¥  CBOWCTBO, HEOOXOAWMBIE U
JIOCTaTOYHBIE YCIOBHSL.

OcHoBHast Teopema apudmernku. OctaTku W cpaBHeHUs. Anroput™m EBkinunpa.
Kuraiickas teopema 00 ocrtatkax. Manas Teopema depma. q-UYHBIE CHUCTEMBbI
curcieHusi. OyHkuus Diiiepa, YUCIO U CyMMa JIeJIUTENIed HaTypaIbHOTO YHCIIA.

Pannannas Mepa yriia, TPUTOHOMETPUYECKAS OKPYXHOCTb.
Tpuronomerpuyeckue (GyHKIMU yuced U yriaoB. Dopmynbl NpUBEICHUS,
CJIOKE€HHSI TPUTOHOMETpUYECKUX (DYHKIUH, (HOPMYJIbI IBOMHOTO U MOJIOBUHHOTO
apryMeHTa. [IpeoOpazoBanue CyMMBI,  pPa3HOCTH B  IPOU3BEACHUE
TPUTOHOMETPUUECKUX (PYHKIIMH, U HA0OOPOT.



Hynu ¢pyHKuMu, npoMeKyTKHA 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hanbonbiiee u
HauMeHbluee 3HaueHue GQyHkuuu. Ilepuonnueckne (yHKUMM M HaWUMEHBIIHM

nepuo. YetHole U HeueTHble QyHKIMH. DYHKIMHU «IpOOHAsl 4acTh YHUCIA» Y = {x}

" «1aejaasd 94acThb yuciaa» y = [X] .

Tpuronomerpuueckue (pyHKIIMM YUCIOBOTO apryMEHTa y=cosx, y=sinx, y=tgx,
y =ctg x CBOICTBa U Tpa)UKU TPUTOHOMETPUUECKUX (YHKIIUM.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKUMHU, UX TJIABHbIE 3HAYEHUS,

cBoiictBa u rpaduku. TpuroHomerpuueckue ypaBHeHUs. OFHOPOIHBIE

TPUTOHOMETPUYECKUE YPABHEHHUS.

Pewrenne mpocTeimmx TPUrOHOMETPUYECKUX HEpAaBEHCTB. lIpocrelimne cucreMsl
TPUTOHOMETPUUYECKUX YPABHEHUN.

Crenens ¢ IEWCTBUTEIBHBIM I1I0KA3aTENIEM, CBOMCTBA cTeneHu. [Ipocreiimme
noka3arejbHble YypaBHEHUsT U HepaBeHcTBa. [lokazaTenbHass QYHKUUS U ee
cBoiicTBa u rpaduk. Yucno e u GyHKIUA y =¢*.

Jlorapudwm, cBoiictBa jgorapudma. JlecITUUHbIN U HATypaIbHBIA Jorapudm.
[Ipeo6pazoBanue snorapudmuueckux BoipakeHuil. Jlorapupmudeckne ypaBHEHUS
U HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U €€ CBOWCTBA U IpauK.

CrernenHas QpyHKIUs U ee CBOicTBa U rpaduk. MppairoHanbHble ypaBHEHHUS.
[lepBuyHble TpEeACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4ucel. JleicTBus ¢
KOMIUIEKCHBIMU ~ 4yuciiaMd. KOMIIIEKCHO —comlpsbKeHHble uyucina. Moaynes u
aprymMeHT umcia. TpuroHomerpudeckass GopMa KOMIUIEKCHOTO yucia. Perienue
YPAaBHEHU! B KOMIUIEKCHBIX YHCIIAX.

Merton uWHTEpBajOB sl pelieHus HepaBeHCTB. [IpeoOpaszoBanusi rpaduKoB
(GyHKIMA:  CABUT, YMHOXXEHHE Ha  YHUCJIO, OTPAaXXEHUE  OTHOCUTENIHHO
KOOPJMHATHBIX ocel. I'padpudeckre MeToabl pelieHusl YpaBHCHUH U HEPABEHCTB.
Pemienue ypaBHEHUNM M HEPABEHCTB, COJEPKAIIMX IEPEMEHHYIO II0J 3HAKOM
MOJYJISL.

Cucrembl  MOKa3aTENbHBIX, JOTapUPMUUYECKUX H  HUPPALUOHATBHBIX
ypaBHeHH. CHCTEMBl TOKa3aTEIbHBIX, JIOTApU(PMHUUECKUX U HPpaAIlMOHAIBHBIX
HEPaBEHCTB.

Bzaumuo o6parnsie Gynkuuu. ['paduku B3auMHO 00paTHBIX QPYHKITHH.
VYpaBHEHHUSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

®opmyna bunoma HetoToHa. Penienne ypaBHEHH CTENEHU BBIIIE 2 CHEUATBHBIX
BunoB. Teopema Bwuera, teopema be3y. IlpuBoaumele u HenpuBOAUMBIC
MHoOrowieHsl. OcHOBHasi Teopema anreOpsl. CHMMETpPHYECKHE MHOTOUJICHBI.
[lenounciieHHbIE U IEJIO3HAYHBIE MHOTOYJICHBI.

JlnodantoBel ypaBHeHHus. llemubie npoou. Teopema depma o0 cymme
KBaJIpaToOB.

CyMMBI U psiJibl, METO/IBI CYMMUPOBAHHUS U MIPU3HAKU CXOJAUMOCTH.
Teopembl 0 TPUOIMKEHUU ACHCTBUTEIBHBIX YUCEN PALIMOHATBHBIMHU.
MHoxecTBa Ha KOOPAUHATHOM MJIOCKOCTH.

Hepaenctso Kommn—ByHsaKoBCKoro, HepaeHCTBO MeHceHa, HepaBeHCTBA O

CPEIHUX.



[lonsitTue mnpenena @yHkuuu B Touke. Ilonstue mnpegena QyHkuuM B
0eCKOHEYHOCTH. AcUMITOTHI rpaduka ¢pyHKuMU. CpaBHEHHE OECKOHEYHO MAaJIbIX
u OeckoHeuHo Oonbmiux. HenpepsiBHOCTH (yHKIMH. CBOWCTBa HENPEPBIBHBIX
¢ynxuuii. Teopema Beliepmpacca.

Huddepenunpyemocts pynkuuu. [IponsBoanas Gpynkuun B Touke. Kacarenbnas k
rpadguxky ¢yakuuu. [eomerpuueckuid U (QU3NYECKUA CMBICT MPOU3BOIHOM.
[Ipumenenue npousBogHON B (usuke. [IpousBoaHbIE 3E€MEHTApHBIX (PYHKIUH.
[IpaBuna nuddepeHpoBanus.

Bropas npousBojiHas, ee reOMeTpuYecKuil U (PU3NIECKUI CMBICIL.

Toukun skcTpemyma (MakcuMymMa ©  MuHUMyMma). VccnenoBanue
AJIIEMEHTAPHBIX (YHKUMM HA TOYKM DKCTpEMyMa, HauOOJbllee W HauMEHbIIee
3HauY€HUWE C TMOMOIIbI0 Npou3BoaHON. IlocTpoeHue rpadukoB QyHKUUN C
NOMOIIBIO MPOU3BOJAHBIX. lIpMMEHEHHE NPOU3BOJHON IIPU PEIICHUU 3a/1ad.
Haxoxnenue s3kcTpeMyMOB QYHKIUI HECKOIBKUX MEPEMEHHbIX.

[lepBooOpa3zHasi. Heonpenenennpii UHTEerpal. [lepBooOpa3Hbie
aneMeHTapHbIX GyHkumid. [lnomans kpuBonuHeiHoW Tpaneuun. Dopmysa
Hrerorona-Jleitoauna. OnpeneneHHbd UHTETpajl. Beraucienue miomaae miockux
¢Guryp u 00beMOB TeJl BpallleHUs! C TOMOUIBIO0 HHTErpaa..

MeTtonb! pemieHns pyHKIIMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.
I'eomerpus

[loBTOopenue. Pemienue 3amad ¢ HCIOJIB30BAHMEM CBOWCTB (QUIYp Ha
IUIOCKOCTH. PeleHne 3a1ay Ha TOKA3aTEIbCTBO U IOCTPOCHUE KOHTPIIPUMEPOB.
IIpumeneHne  mpoCcTEMIIMX  JIOTUYECKUX  IpaBuil.  Pemenne  3agay ¢
UCIIOJIb30BAHUEM TEOPEM O TPEYrOJBbHUKAX, COOTHOLIEHHW B IPAMOYIOJIBHBIX
TpeyroyiibHUKaX, ()aKTOB, CBSI3aHHBIX C YEThIpEXYroJbHMKaMu. PemieHue 3anau c
UCMOJIb30BaHUEM (PAKTOB, CBA3AHHBIX C OKpPY)XHOCTAMHU. Pemienue 3amau Ha
U3MEPEHUSA Ha IUIOCKOCTH, BBIYMCIEHUS JUIMH M Iulomazed. Pemenue 3amad c
IIOMOILIbIO BEKTOPOB U KOOPIHMHAT.

Harnsannas crepeomerpus. [Ipusma, napamienenunes, nupamuia, TETpadap.
OCHOBHBIE TNOHATHS TE€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
cienctBus u3 HuXx. [lonsTne 00 aKCMOMAaTHYECKOM METOJE.

Teopema Menenas qna terpasgpa. [locTpoeHne cedyeHMH MHOTOTPAaHHUKOB
MeTonoM cinenoB. lleHTpanbHOe mnpoektupoBaHue. llocTpoenue ceueHun
MHOTI'OTPAaHHHUKOB METOJOM IIPOCKIIHUM.

CkpemuBaromuecs npsMble B IPOCTPAHCTBE. YTOJ MEXIYy HHUMH. MeTobl
HAaXO0KJICHUS PACCTOSIHUN MEKy CKPEIIMBAIOIUMHUCS IPSIMBIMU.

TeopeMmbl 0 NapaJuIEIBHOCTH MPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.
[TapamiensHOE MPOEKTHUPOBaHUE U H300pakeHue uryp. ['eomeTprudeckue mecrta
TOYEK B IPOCTPAHCTBE.

[lepneHAUKYISIPHOCTH pSIMOU 51 IUIOCKOCTH. OpToroHanbHOE
npoektupoBanue. Haknonuele u npoekuuu. Teopema o Tpex nepneHanuKyspax.

Buger TerpasapoB. OpTOLEHTPUYECKHN TETpa’Ap, KAapKaCHBIM TETpalsap,
paBHOrpaHHbI TeTpa’ap. [IpsMoyronbHblid TeTpasap. Meauanbl U OuMeIUaHbI
TeTpa’apa.

JlocTpanBaHue TeTpasapa 10 Mapajuiesenunesa.



Paccrossnus Mexny ¢urypamu B mpoctpaHcTBe. OOIWIMKA NEPHEHAUKYISP
JBYX CKPELIMBAIOLIMXCS MPSMBIX.

Yrael B npoctpaHcTBe. lleprnenaukyisipeie  mockoctd. Ilnomans
OPTOrOHAJIBHOW MPOEKUMU. llepreHauKyIspHOe ceYeHUe NPU3MbL. TpexXrpaHHbIN
Y MHOTOTpaHHbIN yrojl. CBOKCTBA IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBoncTBa
IUDIOCKAX W JBYTPaHHBIX YIJIOB TPEXI'PAHHOrO yria. TeopeMbl KOCHHYCOB M
CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

Bunsl MHOrorpanuukoB. Pa3zBepTkun MHororpanHuka. Kparyaimme nyty Ha
ITOBEPXHOCTH MHOTOIPaHHUKA.

Teopema Diinepa. IIpaBuwibHbIE MHOTOTPAHHUKHU. JIBOMCTBEHHOCTH
MPaBUWIbLHBIX MHOTOTPAHHUKOB.

[Tpusma. Ilapannenenunen. CpoiicTBa mapamienenunena. [IpssMoyroabHbIi
napauienenunen. HakioHHbIE NpU3MBIL.

[Iupamupma. Buael nupamua. OJIEMEHTbl  NPAaBUIBHONW — MHUPAMHUJIBL.
[Tupamuabl ¢ paBHOHAKIOHEHHBIMU peOpaMu U IPaHsIMHU, UX OCHOBHBIE CBOICTBA.

[Tnomanyu noBepXHOCTEW MHOTOTPaHHUKOB.

Tena Bpamenus: UMIUHAP, KOHYC, map U cepa. CeueHus MUIMHIPA, KOHyca U
mapa. [IlapoBoii cerMeHT, mapoBoi CI0M, MapoBoOi ceKTop (KOHYC).

VYceueHHast nupamMua U yCEUEHHBIN KOHYC.

DOnemeHThl cpepuueckoi reomeTpun. Konnueckue ceyeHusl.
KacarenbHble mnpsiMble H IUJIOCKOCTH. BrucanHble W oOmucaHHbIE CcQephl.
Kacarommuecs cdepsl. KomOGunaiuu Ten BpamieHusl.

Bekrops! n koopaunatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO.
VYron Mexny BekTopamu. CKaJISIpHOE POU3BEAECHUE.

VYpaBHenne mnockoctd. DopMysna pacCTOSHHUS MEXKIYy TOYKaMH. YPaBHEHHE
chepsl. Dopmyna pacCTOSHUA OT TOUKHU J0 TNIOCKOCTH. CrocoObl 3a1aHusl IPSIMOM
YpaBHEHUSIMU.

Pemienrie 3amad v J0Ka3aTelbCTBO TEOPEM C MOMOILIBIO BEKTOPOB M METOJOM
KOOpPJIMHAT. DJIEMEHTHI TEOMETPUH Macc.

[lonsitue ob6bema. OOBEMBI MHOTOTpaHHUKOB. OOBEMBI Tell BpalllCHHUS.
AxcroMbl o0bema. BeiBon hopMyn 00HEMOB MPSMOYTOBHOTO TapajuieNenumnesa,
mpU3Mbl U TpaMuibl. QOpMyIIBI ISl HAXOXKIEHUSI 00beMa TeTpadipa. TeopeMbl
00 OTHOIIEHUSAX 0OBEMOB.

[TpunosxeHust HHTETrpasia K BBIYUCICHUIO 00bEMOB U TOBEPXHOCTEN TeJ BpallleHusl.
[Tnomane chepuueckoro nosca. O6bem maposoro cios. [Ipumenenue o0beMOB
IIpY PELICHUU 3a]a4.

[Tnomans chepsr.

Pazgeptka nmmmHapa m kKoHyca. llnomanes nOBEpXHOCTM WWIMHIApPA U

KOHYCA.

KomOuHanmm MHOTOrpaHHUKOB U TEJ BpalllCHUS.

[Tomobue B mpocTtpanHcTBe. OTHOIIEHHWE OOBEMOB U ILIOMIAJCH MOBEPXHOCTEH
oA0OHBIX QUryp.

JIBIDKEHNMsT B TPOCTPAHCTBE: MAPAUIEIBHBIA IIEPEHOC, CUMMETPHS OTHOCHUTEIIBHO
IUIOCKOCTH, LIEHTPAJIbHAS. CAMMETPHS, IOBOPOT OTHOCUTEIIBHO IPSIMOM.



[IpeoOGpa3zoBanue mnoaoOus, romoreTus. PemieHune 3agad Ha IUIOCKOCTH €
HCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOAOB.

BeposTHOCTH U cTaTUCTHUKA, JIOTHKA, TeOpHs rpadoB 1 KOMOMHATOPUKA

[loBTOopenue. Hcnonb3oBaHue TaONMI UM AUarpaMM JJisl TPeICTaBICHUS
JNaHHbIX. PelieHue 3amad Ha MOPUMEHEHUWE ONHCATEIbHBIX XapaKTEPUCTHUK
YUCJIOBBIX HA0OPOB: CPEIHUX, HAUOOBIIETO U HAUMEHBIIIETO 3HAUYCHUS, pa3Maxa,
IUCTIEPCUU U CTAHAAPTHOTO OTKJIOHEHMS. BBIYHCIIEHHE YaCTOT U BEPOATHOCTEMU
coObITHH. BbryncieHue BeposITHOCTEH B ONBITaX C  PaBHOBO3MO>KHBIMU
AJeMEHTapHbIMU Hucxojamu. Mcmonb3oBaHue KOMOWHATOpUKH. Beruucienue
BEPOSITHOCTEH HE3aBUCUMBIX COOBITHI. Mcmonb3oBaHue GHOPMYIIBI  CIIOXKEHUS
BEpOSTHOCTEH, Juarpamm Ditsiepa, 1epeBa BepositTHocTel, popmyisl bepHysiu.
BepositTHocTHOE IPOCTPAHCTBO. AKCMOMBI TEOPUU BEPOSITHOCTEM.

VYcinoBHasi BepOsSTHOCTh. [IpaBuio ymHOMXEHHsS BeposiTHOcTe. Popmyna
nojaHou BepoaTHocTH. Dopmyiia baieca.

JluckpeTHble clydaillHble BEJIMYMHBI M pacrpenesneHusi. (COBMECTHbIC
pacnpeneneHud. PacnpeneneHue CyMMbl UM IPOM3BEACHUS  HE3aBUCHUMBIX
CIIyYailHbIX BEJIMYMH. MaTeMaTH4YeCKOe OXXHUJaHUE M JUCIEPCUs CIydailHOU
BEJIMUUHBI. MaremMaTuueckoe OXXKUJaHUE U JUCHEPCUS CYMMBbl CIIyYalHBIX
BEJINYMH.

bunapnas cly4yanHas BEJIMYMHA, pacrpeneieHue bepnymu.
I'eomerpuueckoe pacnpeneneHre. bUHOMUAIBHOE pacIpeiesICeHUe U €ro CBONMCTBA.
I'uniepreomerprueckoe pacupeneeHue U €ro CBOMCTBa.

HenpepsiBHble cinydaiiHble BeNWMYUHBIL. [110THOCTE BeposTHOCTH. DyHKIMSA
pacnpenenenus. PaBHomepHoOe paclipeesieHue.

IToka3aTenpHOE pacupeneseHue, ero napameTpsl.

Pacnipenenenne  Ilyaccona uw ero  npumenenwe.  HopmanbHoe
pacnpenenenue. @ynknusa Jlammaca. [TapaMeTpsl HOPMAIBHOIO PAaCHpPEAECICHHUS.
[Ipumepsl  ciay4alHBIX  BEJIWYMH, IIOJYMHEHHBIX HOPMAJIBHOMY  3aKOHY
(morpemHoOCTh U3BMEPEHUH, POCT yenoBeKka). LleHTpanbHas npeaenbHas Teopema.

HepasenctBo YeonimeBa. Teopema UebrnimeBa 1 Teopema beprymm. 3akoH
Oonpmmx yricen. BpIOOpOUYHBI METON M3MEpeHHs BeposiTHOocTei. Ponb 3akoHa
OOJBIIMX YHCEN B HAYKE, MPUPOJIE U OOIIECTBE.

KoBapuarnus naByx ciy4aitHeix BenwuuH. [lonstre o xoddduimente
koppessiuu. CoBMECTHbIE HAOMIOJEHUS ABYX CIyYalHbIX BEJIMYUH. BhIOOpOUHBIN
kodhpummeHT koppensiun. JInnelnas perpeccus.

Cratuctuueckast rumnore3a. CTaTUCTUKAa KpUTEpUS U €€  YPOBEHb
3HaunMocTH. [IpoBepka MPOCTEUIINX TUIOTE3. DMIUPUUYECKHUE pacClpeleeHus U
UX CBSI3b C TCOPETUUECKUMHU pacIpeesiCHUsIMU. PaHroBast Koppesius.

[Toctpoenne coorBeTcTBUNA. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUSI.
bueknuu. /luckpernas HenpepbIBHOCTH. [Ipunumn Jupuxie.

Konuposanue. JIBonuHas 3anuche.

OcHoBHble mOHATUS Teopun TpadoB. [epeBbs. JIBomuHoe aepeso.
CsizHocth. Kommnonentsl  cBsizHoctu. Ilytm  Ha rpade. DinepoBsl U
['aMHJIBTOHOBBI Ty TH.



3. TemaTnueckoe MJIAHUPOBAHUE

10 kmacc
Ne n/n Tematnueckuil pazaen KonnuecTBo yacos

1. JleficTBUTENBHBIC YHCIIA 15

2. Hexkoropeie cBenenus u3 INIaHUMETPUH 12

3. Panmonanbhbie YpaBHEHUS u 20
HEpAaBEHCTBA

4. Beenenne. Ilpegmer crepeoMeTpuu. 12
[TapannenbHOCTh NPSAMBIX

5. CrenenHas (QyHKIuu, €€ CBOICTBa U 14
rpadux

6. [TapannenbHOCTD MIIOCKOCTEN 8

7. Iloka3arenbHast QyHKIUS 15

8. [TeprieHAUKYIISIPHOCTD MPSMBIX U 17
IIJIOCKOCTEN

0. Jlorapudmnr 23

10. MHororpaHHUKH 14

11. TpuroHomeTpuyeCKre ypaBHECHUS 20

12. Tpuronomerpudeckue hopmMyJibl 23

13. KombunaToprka u BepOsSITHOCTD 17

14. BekTopa B mpocTpaHCcTBE 13

15. IToBTOpEHUE KypCca T€OMETpUH 15

16. Uroro 238

11 kmmacc
Ne ni/m Tematuueckui pasaen KosmnmuecTBo yacoB

1. IToBropenue marepuana 10 knacca 18

2. Tpuronomerpudeckre QyHKIMH 13

3. Meton KOOpIHMHAT B IMPOCTPAHCTBE IJIS 13
pELIEHNs CTEPEOMETPUUYECKHX 3a]1a4

4. [Ipon3BogHass M €€ TEeOMETPUYECKUU 21
CMBICTT

5. [IprmeHeHne Nponu3BOIHON K 21
MCCJIEIOBAHUIO (DYHKITNHN

6. Hunuuanp, konyc, map. KomOunanuu 21
¢duryp

7. IlepBooOpa3Has v UHTETpas 18

8. BepositHOCTH,  CTAaTHCTHUKA,  JIOTHKA, 17

Teopusi rpadoB U KOMOUHATOPUKA




0. O0ObembI TEN 29

10. KomnuiekcHble uncna 10

1. Pemenne 3amay Ha BKJIAAbl U KPEAUTHI 22
Y ONTUMAJIbHBII BBIOOD

12. IloBTOpEHNE 28
Hroro 231




[ToBTOpeHue

28 yac

Kop

HUTOTIO 231
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