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1. [lnanupyemble pe3y/abTaTbl 0CBOEHHS Y4€OHOT0 nMpeaMeTa
«MaremaTtuka. Yriy0JdeHHbIH yPOBEHb)

1.1. JInunocTHbie pe3yJibTaThl OCBOEHHSI y4eOHOTr0 npeamera

- HUMCTb Cd")OpMI/I];-O'BaHHOCTB OCHOB CaMOpPa3BUTHS U CAMOBOCIHUTAHHS B
COOTBETCTBHUHU C O6IH€LICHOB€‘I€CKPIMI/I ODEHHOCTSIMHU U HJAc€a/laMHu I'PaxJIaHCKOI'o
O6HI€CTB8; FOTOBHOCTb M CIIOCOOHOCTH K C&MOCTOHTGHBHOﬁ, TBOp‘-IGCKOfI H
OTBETCTBEHHOU ACATCIIBHOCTH,

-UMCTb TOJICPAHTHOE CO3HAHHWE H TOBCACHHE B IIOJHUKYJIBTYPHOM MHpE,
TF'OTOBHOCTH M CIMOCOOHOCTHL BECTH AHAJIOT € IPYIUMH JIFOABMH, NOCTUIaTh B HEM
B3aMMOIIOHHMaHHUs, HAXOHUTb O6H_H/Ie I.LCIIH;

- MMETb HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, JAETBMH MIIQJIIETO
BO3pacTa, B3pOCJIBIMU B 0Opa3oBaTelbHOH, OOIIECTBEHHO IOJE3HOM, yueOHO-
HCCIIEI0BATEIbCKOM, TPOSKTHON M APYTUX BUJAX JEATENBHOCTH;

-UMETh HPAaBCTBEHHOE CO3HAaHHWE U [OBeJeHHE Ha OCHOBE YCBOECHHS
o0I11euesIoBeYeCKUX [IEHHOCTel;

- OBITB TOTOBBIM U CHOCOOHBIM K 0OOpa3oBaHWIO, B TOM YHCIE
caMo06pa3oBaHuIo, Ha TIPOTMKEHHH BCell JKM3HM, CO3HATENhHOE OTHOICHHE K
HEIIPEpbIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHOM MpOQecCHOHANIBHON H
OOIIeCTBEHHOH AESITENIHHOCTH.

1.2. MeTtanpeaMeTHble pPe3y/bTaThl OCBOCHHS Y4eOHOro npeamMeTa

- YMETb CaMOCTOSITEJbHO OINpeAeNsTh LeNu NesITeJbHOCTH U COCTaBIATD
TUIAHBl J€ATEJIbHOCTU w~ CAMOCTOSITENIRHO OCYIIECTBIISITh, KOHTPOJIHPOBATH MU
KOPPEKTHPOBAThL JEATENBHOCTE; MCIONB30BATh BCE BO3MOYXHBIE PECYpPCHl s
HOCTH)KCHHMS] TOCTaBJIEHHBIX Lejledl M pealu3allid IUIaHOB JIEATENbHOCTH;
BBIOMpATh yCNElIHble CTPATErH B Pa3JIMYHBIX CUTYAIUsX;

- yMeTb MNPOAYKTHUBHO OOLIATBCS W B3aUMOJEWCTBOBATH B NpolEcce
COBMECTHOH  [€ATEeNbHOCTH, YYWUTHIBATh IO3ULMH JAPYTUX  YYACTHUKOB
JeSTeNbHOCTH, 3¢ ()EeKTUBHO pa3peliaTb KOHQIUKTHI

- BIaAeTh HaBPFIKaMH . MO3HABaTeNbHOH, Y4eGHO-MCCNeOBaTENbCKOH M
IIPOEKTHON [EATEeNIbHOCTH, HaBbIKAMH pa3pelieHuss mpodiieM; CIoCOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEJIBHOMY IMOMCKY METOJIOB pEUICHUS TNPaKTHYECKUX
3a7a4, IPUMEHEHHUIO pa3IMYHbIX METOAOB IT03HAHMS,;

- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITeJIbHOW HHGOPMaIHOHHO-
NO3HABaTEIbHON JEsATEIbHOCTH, BIaJeHHE HABBIKAMH IOJIyYeHHS HEeOOXOIMMOU
HHQOpMAallMM M3 CJIQBAPEH pa3HbIX THUIOB, YMEHHE OpPHUEHTHPOBATHCS B
pa3IMYHBIX  MCTOYHMKAX = HMHGOpPMALUKM, KPUTUYECKH  OLEHMBATh U
MHTEPIIPETUPOBATh HHPOPMAIUIO, NOIYyUYaeMYI0 U3 Pa3IHYHBIX HCTOYHHKOB,

- YMETb UCIIOJIb30BaTh Cpe/IcTBA UH(OPMALIMOHHBIX M1 KOMMYHHKAIIMOHHBIX
TexHonorui (zanee - UKT) B pelueHnn KOTHUTHBHEBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a/1ay ¢ coOnmoIeHreM TpeOOBaHUH IPrOHOMHUKH, TEXHUKU
0€30M1aCHOCTH, TUT'HEHBI, pecypcocOepekeH s, MPaBOBBIX U ITHYECKHX HOPM,
HOpM HH(OPMANKOHHORK-0€300aCHOCTI,



-

- YMeTb OIpeaessTh Ha3Ha4YeHWe | GYyHKIUH pa3IMYHBIX COLMANIbHBIX
UHCTUTYTOB;

- yMeTb  CaMOCTOSITEIbHO  OLIEHHBaTb W  [NPUHUMATHL  pellieHus,
ONpefeNAIoIie CTPATEruIo NOBEAECHHUS, C YUETOM I'PaKJaHCKHUX M HPaBCTBEHHBIX
LIEHHOCTEH;

- BJIAJICHHE S3BIKOBBIMU CPEJACTBAMH - YMEHHE ACHO, JIOTHYHO ¥ TOYHO
M3J1araTh CBOIO TOUKY 3'156}11/15{, UCIIONB30BAaTh aJIcKBAaTHBIE SI3bIKOBBIE CPE/ICTBA;

- BJaJeTb HaBBIKAMU IIO3HABATEJIBHOW pedieKkcCuM Kak OCO3HaHUS
COBEpIIAEMBIX JEMCTBUH Y MBICIMTENIBHBIX MPOLECCOB, HX pe3yJbTaTOB WU
OCHOBAHUM, TPAHHUIl CBOErO 3HAHMS U HE3HAHMS, HOBBLIX MO3HABATEIbHBIX 3a/1a4 U
CpPEeICTB UX NOCTHXEHUS.

1.3. IlpeameTnble pe3ydbTaThl 0CBOEHHS Y4eOHOro npeamMera

1. IMeTh npeacTaBiieHMe 00 OCHOBHBIX ITOHSATHSIX MAaTEMaTHYECKOro aHajau3a H
UX CBOMCTBaX, BIIaJICHHE YMEHHEM XapaKTepU30BaTh TMOBeJeHHE (YHKIIHH,
UCIIONIb30BAaHHE IIOJIYYEHHBIX 3HAHUM [UIS OINMCaHWs W aHalu3a peajbHBIX
3aBUCHUMOCTEH:

JnemeHnovl MamMemMamueckozo aHaIu3da

—~ Bragers nonstHeM OecKOHEUHO yObIBarolllas reOMeTpUYecKas IMPOrpeccus
yMETb IIPUMEHSTh 'ergnpm peméﬁnmaz[aq;

~ TPUMEHSITH AJIs PELICHUS 3a7a4 TEOPHIO MPEETOB;

— BJIQJETh MOHATHAMH OCCKOHEUHO OOJBIIHE U OECKOHEYHO MaJjlble YHUCIIOBBIE
NOCJIEAOBATEILHOCTY M yMEThb CpaBHUBaThb OECKOHEUHO OoJjbllKe U
OEeCKOHEYHO MaJible I0C/e10BATEILHOCTH,

— BJAJETh [OHATUSAMMU: IPOU3BOJIHASA PYHKIMU B TOUKE, IPOU3BOIHAS (DYHKIUIUU;

— BBIYUCIIATH NPOU3BOAHBIE IIEMEHTARHBIX DYHKIIUK U UX KOMOWHALHT;

— HccaeaoBaTh GyHKIMM HA MOHOTOHHOCTB U OKCTPEMYMEI,

~ CTPOUTH Ipa(pMKu U IPUMEHSATH K PELICHHIO 3324, B TOM YHUCJIE C TapaMeTpOM;

— BJIaJCTh NIOHATHUEM KacaTelbHas K rpaduky GyHKIHUU U YMETh MPUMEHSTH €ro
NIpY pPEeLIEHUH 3a]1a4;

-~ BJAJETh NOHATUSAMMU IepBooOpa3Has GyHKLHUS, ONIpeNeIeHHbIH HHTeTpa;

—~ INpUMEHATh TeopeMy HproTona=JleliOHUIA U ee ClieICTBUS AJisl pellieHus 3a/1ay.

2. BuaneTte yMEHHUSIMH COCTaBJICHMS BEPOSTHOCTHBIX MOJENel IO YCJIOBHIO
3aladyd U BBIYUCJIEHUS BEPOSTHOCTHU HACTYIUICHUS COOBITHI, B TOM YHCIE C
npUMeHeHHeM (¢GopMyl KOMOWHATOPHUKHM W OCHOBHBIX TEOpPEM TEOPHH
BEPOSITHOCTEMN; UCCIIeIOBaHUs Cly4alHbIX BEJIMUUH MO UX pacIpeesieHHIO;

Cmamucmuka u meopus ¢epoamuocmeil, 102UKA U KOMOUHAMOPUKQ

— OmnepupoBaTh OCHOBHBIMU OIHWCATENbHBIMM XapaKTEPUCTUKAMH YHCIOBOTO
HaOopa, NOHATHEM reHepalibHasi COBOKYIHOCTh H BBIOOPKOM U3 Hee;

— OIIEpUPOBATh I[IOHATHUSMM: YacTOTa M BEpPOSITHOCTh COOBITHUS, CyMMa U
NPOU3BEJCHUE BEPOATHOCTEH, BBIYMCISTH BEPOSTHOCTH COOBITHH Ha OCHOBE
[I0JICYETa YHCJia HCXO/OB;
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BJIaJI€Th OCHOBHBIMH ITOHATUSMU KOMOMHATOPUKH U YMETh UX IPUMEHSTE MPHU
pelIeHUH 3a1ay;

HUMETb NIPEACTAaBICHHE 00 OCHOBaX TEOPUU BEPOSITHOCTEH;

MMEeTh NPEJCTABICHUC O AUCKPETHBIX U HEMPEPBIBHBIX CITyYalHBIX BEIHYMHAX
U paclipelieJIEHUSX, O HE3aBUCUMOCTH CITy4YaWHBIX BEJIUYUH;

HMEThH NPEACTaBlIeHUEe O MAaTEMAaTHYECKOM OXXUIAHUU U JUCIIEPCUU CITyYalHbIX
BEJIMYMH;

HMETH MPECTABJIEHHE O COBMECTHBIX PaClpelesICHUsIX CllydalHbIX BEINYHH;
TIOHMMAaTh CyTh 3aKOHA OOJIBLIMX YHCENl U BBIOOPOYHOTO METOoJa H3MEepeHHUs
BEpPOSATHOCTEH; .

MMeTh MPE/CTaBIEHIEe 0 HOPMAbHOM paclpelie/IeHUU ¥ IIpUMepax HOPMajlbHO
pacrpeeIeHHBIX CIIy4YalHbIX BEJINYUH;

UMETh IIPEJCTaBICHUE O KOPPEAUHU Clly4YalHbIX BEJIMYUH.

HMeTs npeacTaBieHue 0 HEOOXOAUMOCTH 10Ka3aTeNbCTB TPH 00OCHOBaHUU
MAaTE€MaTHYECKUX YTBEPXKACHUHI U PO aKCMOMATHKU B IIPOBEICHUA
JE€YKTUBHBIX PaCCYWKICHHM; =

NPUMEHATH NTOHATUHHBIA anmnapar [0 OCHOBHBIM paszejaM Kypca
MaTEMAaTHUKH; 3HAHUH OCHOBHBIX TeopeM, POpMyJl U YMEHHUS UX TIPUMEHST;
YMEHHS J0Ka3bIBaTh TEOPEMBI U HAXOJUTh HECTAHAPTHBIE CIIOCOOEI
pelIeHus 3a1ay;

YMeTb MOAeNUpoBaTh pealibHble CHUTyalMWH, HCCIEeA0BaTh MOCTPOSHHBIE
MOJIeJIH, HHTepHpeTI/IpOBaTB NOJTyYeHHBIH pe3y/IbTaT:

-

Memoost mameMamuu
[IPUMEHSTH MPOCTEHILINE IIpOrpaMMHBbIE cpeactBa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHHH MaTEMATUYECKUX 3a/1a4;

[MIOJIb30BaThCs  [IPUKIIAAHBIMH  [IpOor'paMMaMHi W NOporpaMmMaMH  CHMBOJIBHBIX
BBIYHCJICHUM JIJI UCCIIEJOBaHUS MaTeMAaTHYECKHUX 00BEKTOB.
J.remenmol meopuu MHoxMcecnme u MAMEeMAMUYECKOU 102UKU

CBOGOAHO oOIlepupeBaTh'’ MOHATYAMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT
MHOXECTBa, [IOJMHOXECTBO, IIlepeceueHue, OOBbeIUHEeHHEe U  Pa3HOCTh
MHOXECTB, YHCJIOBbIE MHOXECTBA Ha KOOPAWHATHOM MpSMOW, OTPE3OK,
MHTEpBaJ, [OJyUHTEPBaJ, NPOMEXYTOK C BBIKOJOTON TOYKOW, rpadudeckoe
peCTaBJIE€HNE MHOXECTB Ha KOOPIMHATHOM MIIOCKOCTH;

3a1aBaTh MHOJYKECTBA [IEPEUYUCTIEHUEM U XapaKTEePUCTHYECKUM CBOHCTBOM,;
ONepUpOBaTh MOHATHSAMH: yTBEPKIEHNE, OTPULIAHUE YTBEPHICHHS, UCTHHHBIC
H JIOKHble YTBEp)KICHWS, TPUYMHA, CIEACTBHE, YaCTHBIM Cciydail o6Iiero
VTBEPIKIEHHUS, KOHTPIIPUMED;

NIPOBEPSITh MPUHAJIEXXHOCTD JIeMeHTa MHOXKECTBY;

HaxoAuTb HepecedyeHue U OoObeJUHEHHE MHOXECTB, B TOM HYHCIIE
NpeACTaBIeHHBIX TIpa(UuecKd Ha YHUCJIOBOW MNpsAMONW M HA KOOPAWHATHOM
TLIOCKOCTH;




IIPOBOJMTEL [OKa3aTeJIbHBlE PACCYXXICHUS st OOOCHOBaHUS HCTHHHOCTU
VIBEPKICHUH. - wr -

Terxcmoebie 3a0auu

Pemare pa3Hble 3a1a4d NOBBIIIEHHON TPYIHOCTH;

AQHAIM3UPOBATh YCIOBUE 3aJa4yM, BbIOMpATh ONTUMAJIBHBIA METOJH pelIeHHS
3aJa4yH, paccMaTpUBas Pa3jIudHBIE METOIbI;

CTPOMTL MOJEJb PELIEHUS 3ad4H, NPOBOAUTH OKA3aTelbHbIC PAcCyXICHUS
NpY peIleHNH 3a1a4l; - -

pelIaTh 3a7a4i, TpeOytole nepedbopa BapuaHTOB, IPOBEPKHU YCIOBHH, BEIOOpA
OTITUMAJIBHOTO Pe3yJIbTaTa;

aHAJIU3UPOBaTh M HHTEPHPETHPOBATH IOJNy4YeHHBbIE pEIIeHHS B KOHTEKCTE
VCIIOBUS 3a[1a4H, BEIOMPATH pellieH s, He TPOTUBOpeYalllie KOHTEKCTY;
IEpPEBOAUTH MpPHU PELUICHUU 3aJladyd MH(POpMaLHIO M3 OJHON (hOpMBI 3allUCH B
ApYTylo, HCHOJB3yss~ NMpU HEOOXQIUMOCTH CXEMBI, TaOIHuIbl, Trpaduky,
JAMarpaMMBel. '

I'eomempun

Brnagere reomeTpudecKMMHU MOHATHUSIMHU IpPU pPELIEHUU 3a1ad U MPOBEJEHUHU
MaTeMaTHYEeCKUX PacCyKIeHUM;

CaMOCTOSITENIBHO (bgpMyJIHpOB_QTB ONpeJieJIeHUs] TEOMETPUUECKUX (QUryp,
BBIIBUTaTh THIIOTE3B! O HOBBIX CBOMCTBAX M NpHU3HAKAX FeOMETPUUIECKUX HUTYp
1 ODOCHOBBIBaTh HJIM OINpPOBEPraTh HX, 0000LIATH WM KOHKPETH3UPOBATH
pe3yabTaThl Ha HOBBIX KiaccaX (Uryp, MpoBOOUTH B HECIOXKHBIX CIydasx
KJIacCU(UKALUIO (PUTYp MO0 pa3InYHbIM OCHOBAHUSIM;

HCCiIeloBaTh  YEpPTEXH, BKIOuYas  KoMOuUHauuu  GUryp,  H3BJIEKAaTh,
HHTEpIIPETUPOBaTh U Mpeobpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO Ha
yepTexax; o e PR

pellaTh 3a4a4d IeOMETPHUYECKOro COJEp)KaHUs, B TOM UHCIe B CUTYyalUsX,
KOTrJa QIrOpPUTM pELIeHUsT He CieAyeT SBHO W3 YCJIOBHS, BBINONHITE
HeOOXOIUMblE JUIsl  pelleHds 3aJadd  JOMOJHHUTENIbHBIE IOCTPOEHUS,
HCCIed0BaTh BO3MOXKHOCTH MPUMEHEHHUs TeopeM U GopMya A pelleHwHs
3a1ay;

YMeThb (DOPMYJIMPOBATH U JOKa3blBATh NT€OMETPHIECKUE yTBEPIKICHHS;

BlaleTh MOHATHAMH CTEpPEeOMETpUN: IMpH3Ma, NapauiesieNuie],, nupamuia,
TSTpadap;

HMETb IPEeACTaBIeHUs 00 aKkCHOMax CTEPEeOMETPUM W CJIEACTBHSAX U3 HHUX U
VMeTh IPUMEHSTH UX [IPU PelIeHNH 3a/1ad;

YMETb CTPOMTH CEYEHHs MHOIOIPAHHUKOB C HCMOJIb30BAHHEM Pa3TUYHBIX
METOI0B, B TOM YHCJIE U METOJA CIEOB;

“METh IIPEACTABJICHHE O CKPEIIMBAIIUXCS NPSIMBIX B MPOCTPAHCTBE U YMETh
4aX0IMTh YTOJl M PACCTOSHHE MEXIY HUMH;

TIpHMEHSTh TEOpPEMBl O TNapajUIeIbHOCTH TPSMBIX M IIJIOCKOCTEH B
POCTPAHCTBE MPHU PEIICHUH 3a]1a4;

"D \
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VMeTh IPUMEHSITH MMapajuieIbHOe MPOSKTUPOBAHUE AT H300paXeHus: GUryp;
VMETh MPUMEHATh NePHNEeHIUKYJISIPHOCTH NMPSMON M MJIOCKOCTH IPU PELICHUH
3aJad;

377a71C€Th IIOHATHUAMH OpPTOI'OHAJILHOC TIIPOCKTUPOBAaHHUC, HAKIIOHHBIC W HUX

POEKLIMU, YMETh IPUMEHITH TEOPEMY O TpeX MEepIeHIUKYJIApax NpU peLleHUH
3azay,

BTa1eTh MOHATHAMH' PACCTOSHIE -MEXAY (GUIypaMy B IPOCTPaHCTBE, OOLIHMiA
NeprneHIuKYJISIp ABYX CKPELIMBAIOIMXCS NPSIMBIX U YMETh IIPUMEHSATH UX TIpU
DelLIEHUU 3a]1ay;

BIaIeTh MOHSITUEM YIOJ MEXAY IPSIMOM M MIOCKOCTBIO U yMETb NPUMEHSTH
2ro IIpH pellieHu! 3ajady;

BIaJeTh T[OHSTUSAMH JBYTPaHHBIH YroJ, Yroil MeXJy IIJIOCKOCTSAMH,
MeprieH IUKYIIPHBICJHIOCKOCTH-M YMETh IPUMEHSATh UX IIPH PEILIEHHH 3a/1aY;
a7a7eTh INOHATMAMM NpH3Ma, [apajulellenune] M NOPUMEHATh CBOWCTBA
napajijiesienuIeaa npyu peleHuu 3a1ady;

BIa1eTh MOHATHEM MPSIMOYTOJIbHBIN Mapajieenunes] 1 NPUMEHATh €ro IpU
peLIeHUHU 3a/1ad;

371a7eTh TOHATUSMH NHpPaMUla, BUABl NUPaMHUI, 3JEMEHThl [PABUIbHOH
[HPaMH/IB M yMETh IPUMEHSATE MX NPH PELICHAU 3a1ad;

HMETh TIPEICTABICHIE 0 TeopeMe Difliepa,IpaBHIbHBIX MHOrOTPAaHHHKAX;
BIaJeTh IMOHATHEM IIJIOIIQAM TOBEPXHOCTEH MHOTOIMPaHHUKOB M YMETh
MPHMEHSITH €r0 NpU PELIEHUH 3a/1aY;

BIa’ZeTh IMOHATHAMH Tejla BpalleHus (UWIMHAP, KOHYC, LIap U cdepa), HUX
CeYeHHUS U YMETh IPUMEHSTh UX MPU pellieHUHU 3aiady;

Ba7eTb MOHATHAMH KacaTe/lbHbIe IPAMBIE 1 IIOCKOCTH M yMETh NPUMEHATE H3
IpH pelieHUH 3aayp- _—

HMEeTh MPEeJICTABICHUS O BIMCAHHBIX U OMTMCAHHBIX cepax U yMETh IPUMEHSTh
HX TIPU PEILEHUH 3a/1ay;

37a1eTh ITOHATUAMH 00BbeM, 00beMbl MHOTIOIPaHHHKOB, TeJl BpalleHUs HU
TIPHMEHSTh UX [P pelIeHUH 3a/1ay;

HMETh IpeACTaBJIeHHE O pa3BepTKe UWIMHApPa U KOHyca, IUIOLIand
J0BEPXHOCTH LMIMHAPA 1 KOHYCA, yMETh PUMEHATD MX NPH PELICHNUH 3a/1a1;
HMETh MNpEeACTaBIeHHEe O TuIomaau cdepsl M yMeTh MPUMEHATH €ro MpH
DeILEeHHUH 3a]1ay;

VMeTh pelraTh 3aa4i Ha KOMOMHAM MHOTOTPaHHUKOB U TeJl BpalleHHs;
{METh TIpPEeICTaBICHUE O MOJAOOUHN B MPOCTPAHCTBE U yMETH pellaTh 3aJauM Ha
OTHOILIEHHE 00'BEMOB M IUIOIIA/Ield TOBEPXHOCTEN MOAOOHBIX QUTY.

Bermopol u KOOpOUHAmvl 6 npocmparicnee

BiazeTs NOHATUSIMU BCKTOPEI U UX KOOPAUHATEIL,
“MCSTh BBIITOJIHATDH OIIEpalli HAl BECKTOpAMU;,
HCIIOJIB30BaTh CKAJIAPHOE IIPOU3BEACHUEC BEKTOPOB IIPpH PCUICHNUHN 3a4a4;

O



IPUMEHATb YpPaBHEHHE IIJIOCKOCTH, (OPMYIy pPacCTOSHHUS MEXJIy TOUYKaMH,
ypaBHeHUe c(ephl U PEICHUH 3a/1aY;

NIPHUMEHATE BEKTOPBL U METOA KOOPAUHAT B NPOCTPAaHCTBE IIPH PECUICHUU 3a/1a4.

Hemopua mamemamuriu : B

Mmers npencraBiieHHe O BKIaA€ BBIJAIOIIMXCS MaTEMaTMKOB B pa3BUTHE
HayKH;

[TOHUMATDh POJIb MaTEMATHUKH B pa3BUTHHU Poccun.

J.aeMeHmol meopuu MHOHCECME U MAMEMAMUYCCKOU JI02UKU

CeobogHO omepupoBaTh MOHATUSMH: KOHEUYHOE MHOXECTBO, 3JEMEHT
MHOXECTBa, IIOJAMHOXECTBO, II€peceueHre, OOBEOIUHEHHE U  Pa3HOCThb
MHOXECTB, 4YHCJIOBbIE MHOXXECTBA Ha KOOPAUHATHOW IIPAMOMH, OTPE3OK,
HHTEPBAJI, IIOJIyMHTEpBaJ, MPOMEXYTOK C BBIKOJIOTOH TOUYKOH, rpapuyeckoe
NpeICTaBIeHUEe MHOXKECTB Ha KOOPJUHATHOM [IJIOCKOCTH;

3aJ1aBaTh MHOXECTBA [IEPEYUCIEHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM,;
ONEepUPOBATh MOHATHAMM: yTBEPKAEHHE, OTPULAHNE YTBEPXKIEHNUS, HCTHHHBIE
H JIOXKHBIE YTBEPXKJCHUs, NPHUYMHA, CIEJCTBHE, HaCTHBHIM ciydall oOlero
VTBEPXKACHUsI, KOHTPIIPUMED;

NIPOBEPSTH IIPUHAIIEIKHOCT DJIEMEHTA MHOXKECTBY;

HaXxoAUTh IlepeceyeHue U OOBbEAMHEHUE MHOXECTB, B TOM HHUCIE
NpPEACTABIEHHBIX TIpaUUyecKd Ha 4YHCIOBOW NpsMOH M Ha KOOPIHWHATHOH
ILIOCKOCTH; - ~aeifr

[IPOBOAMTH JOKAa3aTesbHbIE pPACCyXXJEHUs I OOOCHOBaHUS HCTUHHOCTH
VTBEPXKICHUH.

Hucaa u evipasrtcenus

CBobogHO omepupoBaTh TMOHSATHSMH: HATYpaJbHOE YHCJIO, MHOXECTBO
HaTypaJlbHBIX YMCEJN, LEJI0e YHUCI0, MHOXKECTBO LIEJbIX YUCEN, OOBIKHOBEHHAs
1pode, mecsaTu4Hast - Apodb, TCMeHIaHHOe YHCIIO, palMoOHAlIbHOE  YHUCIIO,
MHOXECTBO pallMOHAIBHBIX YHCEN, UppallMOHAIBHOE YHUCIIO, KOPEHb CTEMEeHH 1,
J1CHCTBUTENIBHOE YMCII0, MHOKECTBO JEHCTBUTENBHBIX UKCEJ, FeOMeTpUIecKas
HHTepnpeTauus HATypaJbHBIX, II€IbIX, pPalMOHAILHBIX, JeHCTBUTEIbHBIX
YHCEJT,
TIOHUMaTh M OOBSCHATL Pa3HULY MEXAYy MO3WUIMOHHON M HENO3UIIMOHHOH
CHCTEMaMH 3aIIUCH UCEIT; —
TIePEBOJIUTH YHUCIA 13 OJIHOM CHCTEMBI 3aITHCH (CHUCTeMBI CUUCTIeHUS) B IPYTYIO;
JOKa3bplBaTh W MCIIOJIB30BaTh NPU3HAKUA JITUMOCTH CYMMBI W TIPOW3BEICHUSI
7IpH BBINOJIHEHUU BBIYWCIICHUM M PEIICHUH 3a]13Y;
BBIMOJHATE OKPYIJIEHUE PAallMOHANBHBIX U UPPaAllMOHAJIBHBIX YHCEN ¢ 3aJJaHHOU
TOYHOCTBIO;
CPaBHUBATH JICMCTBUTEIIBHBIE YHACTA PA3HBIMU CIIOCOOAMM;

. B
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YIOPSAAOYMBATE YUCIIA, 3allUCAHHbIE B BHUAC OOBIKHOBEHHOH M MECATHYHOM
apo6u, Yucia, 3anyucaHHble C UCIIONb30BaHUEM apu(phMeTHIECKOTO KBaI[paTHOFO
KOpH$, KOpHEHN crerexdu 6oublie2;

Haxoautb HOJI u HOK pa3ubiMu cnoco6aMH U UCTIOJIB30BaTh UX IIPH PEIICHUN
3ajady;

BBIITOJIHATE  BBIYMCICHUS M NpeoOpa3oBaHUsl BBIPAKEHUU, ColepiKaminux
JeHCTBUTELHBIE YACIIA, B TOM YMCJIE KOPHHU HATypaJIbHBIX CTEMEeHEH;
BBIMOIHSATD CTaHJapTHEIE TOXJECTBEHHBIE npeobpa3oBaHus
TPHIOHOMETPHIECKHUX, JOrapu(MHUYECKUX, CTENCHHBIX, HpPpaldOHATBHBIX
BBIPAXXEHUM. -

Vpaenenua u nepaserncmea

CBo0OONHO onepupoBaTh MOHATHSMU: ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
VPaBHEHHsS H HEpPaBEHCTBA, YpPaBHEHHUE, SBJISIIOLIECECS CIENCTBUEM JPYyroro
VPaBHEHHs, YPaBHEHMs, pPaBHOCHIJIbHBIE Ha MHOXECTBE, pPaBHOCUJIbHbIE
npeoOpa3oBaHus ypaBHEHUM; ~ _

pellaTh pasHble BUAbl YPAaBHEHUN U HEPABEHCTB U HX CHUCTEM, B TOM UMCIIE
HEKOTOpBle YypaBHeHUss 3-H U 4-U creneHed, IpoOHO-pallMOHATbHBIE WU
HppalUOHAJIbHBIE;

OBJaJeTh  OCHOBHBIMHM  THUIIAMU  IOKa3aTeNbHbBIX,  JIOrapu(MUUYECKHUX,
HPpPALMOHAJIBHBIX, CTEIEHHBIX YPaBHEHHM W HEPABEHCTB U CTaHIAPTHBIMH
METOaMH UX pemeHE_ﬁ U [IPUMEHATH UX NPU PELLICHUH 3a]1aY;

NPUMEHSTH TEOpeMy besy K peleHnfo ypaBHEHHUH;

NIPUMEHAThL TeopeMy Buera misi pelmieHUs HEKOTOPBIX YPaBHEHHM CTENEHH
BbILIE BTOPOH;

NOHUMATh  CMBICJ TEOPEM O  PaBHOCWIBHBIX W  HEPAaBHOCUJIbHBIX
1peoOpa3oBaHUAX YpPaBHEHUH U YMETh UX JIOKAa3bIBATh;

B1aJeTh METOJaMH pELICHUs YPaBHEHUN, HEPAaBEHCTB U MX CHUCTEM, YMEThb
3510MpaTh METOJ peINEHUs U 0OOCHOBBIBATh CBOM BRIOOD;

HCIIOJIB30BaTh METOJ MHTEPBAJIOB ISl pEIUCHUS] HEPaBEHCTB, B TOM YHUCJeE
2pO0HO-pallMOHANIBHBIX U BKIIIOYAIOIIUX B ce0si uppalliOHAIBHBIE BRIPaXKEHNUSI,
pewaTh anrebpadueckue ypaBHEHHS M HEpPaBEHCTBA M HMX CHCTEMBI C
zapaMeTpami anrebpandeckuM U rpad@uyecKuM METOIaMH;

37a1eTh pa3sHbIMHU METOaMU J0Ka3aTe/IbCTBa HEPABEHCTB,

DellaTh ypaBHEHUs B LIEJIbIX YHCTIaX;

z300pakaTh ~MHOXECTBA Ha  IUIOCKOCTH, 3a/[aBaeMble YPaBHEHHUSIMH,
HCDaBEHCTBAMU U UX CHCTEMaMU;

22000HO HCIIOJB30BaTh TOXAECTBEHHbIE NpeoOpa3oBaHus MpU pelIeHUU
YDaBHEHUU U CUCTEM ypaBHEHUN

DvHRUUU

S3a1eTh NOHITUIMHT 3aBUCHMOCTD BEJINUYMH, (YHKIHUS, apIyMEHT M 3HadeHHe
SWHKLHY, 00JacTh ONpeNeNeH!ss U MHOXECTBO 3HayeHWH GYHKUIHH, rpaduk
SE3MCHMOCTH, rpaduk  QYHKUUM, HYJId  QYHKOHH,  [OPOMEXKYTKH



3HaKOIMOCTOSHCTBA, *BO3PACTAHUE HA YHUCIOBOM MPOMEXYTKe, yObIBaHHE Ha
4HCJIOBOM IIPOMEXYTKe, HauOounblliee ¥ HauMEHbllee 3Ha4deHHe (YHKLHUKA Ha
YHUCIIOBOM IIPOMEXYTKE, IEpUOANYECKas PyHKLHUS, IEPHOI, YeTHAs U HedeTHas
(GYHKIHMY; yMETh IPUMEHSTh 3TH MOHSATHUS PH PEllIeHUH 3a/1ay4;

~ BJAIETh IIOHATHEM CTENEeHHas (yHKLUUS; CTPOUTh ee TrpaduKk H yMeTh
IPUMEHSATH CBOMCTBA CTENEHHOH QPYHKIIMH ITPH pelIeHHH 33124,

- BIaJeTh IOHATUSIMU  [OKasarelbHas (QYHKIHs, OSKCIOHEHTa; CTPOMTh HX
rpabuKd U yMeTb NPUMEHSTh CBONCTBA I10Ka3aTelIbHOH (QYHKIHMKM TpH
DELICHUH 3a/1ay4;

— BIaJeTh IOHATHEM JlorapupmMuyeckass QyHKUMS, CTPOUTEH ee rpadHK U yMETh
IPUMEHATH CBOMCTBA JorapupmMuueckoi QyHKIWH PU PEIIEHUH 3a]1ad;

— BIAaAETh NOHATUIMH TPUIOHOMETPHUUYECKHE (DYHKIIMM; CTPOUTh UX I'pa@uKHU U
VMEThb MPHUMEHATh CBONCTBA TPUIOHOMETPUYECKUX (DYHKUHUA NpU pelleHUU
3aj1ay, g el e

- BJIaJIeTh MOHATHEM oOpaTHasi QYHKIUS; IPUMEHSTH 3TO MOHATHE NIPU pEIlleHuN
3anad,

- MpPHMEHSATb IIpU  pElIEHUM 3a7ad  CcBOMcTBa  (yHKLMH:  YETHOCTb,
[IepHOAUYHOCTb, OrPAHUUYEHHOCTD;

~ TpHMEHATH [IPH peUICHUH 3a/ia4 npeoOpa3oBaHus rpadukoB GyHKIUH;

- 37aJeTb [OHATUAMY. 4YHCIIOBas- MOCIENOBATEeNbHOCTh, apudMeTHyUeckas |
r20METPHUECKAs IPOTPECcCH; b

~ DOpPHMEHSATH I[PU PELIEHMM 3aa4 CBONCTBA M NpPHU3HAKU apuMeTHyecKod u
T2OMETPUYECKON MPOrpecCcuul.

LM

Coaep:kanue yueOHOro npeamera «MaremaTuka.
S rayO01eHHBINA YPOBEHLY

10 kaacce

AaredOpa v HayaJ1a MATEeMATUHYECKOr0 aHAaJIu3a

1. IloBTOpeHue Kypca ajredpbi 0CHOBHOM MIKOJIbI (44)

2. JeiicTBuTéanHble yncaa €13 ).
S MesT#e JeHCTBUTENBbHOrO yucaa. CBoiicTBa e CTBUTEIBHBIX YKcel. MHOXeCTBa
SMces M ONepauMM HaJ MHOXECTBaMM 4ucell. Memoo mamemamuueckou
ssesun. DopMysel yKcila IEPECTAHOBOK, COUETaHUM, pa3MelleHHil. Perenue
SoweSwmseTopHBIX 3a1ay. JlokasaTensCcTBO HepaBeHCTB. HepaBeHcTBO o cpepHem
BSSOMETHYECKOM U CPETHEM T€OMETPUUYECKOM JIBYX YHCElL.
_ESNeOCTh LIETIBIX YHCEL. -Jlenenue ¢ ocratkom. CpaBHeHus. Pemrenue 3agay c
ESEC THHBIMU HEU3BECTHBIMM. *

3. PaunonajbHble ypaBHeHHd U HepaBeHCcTBA(20 4)
SWleoszibHbIE  BBIPAXKEHMS. MHOro4neHbl OT HECKOJBKHX IIepEeMEHHBIX,
Swertoeryeckde MHorowienbl.  @®opmyna  6uHoma  HeloToHa, cBoMcTBa



SHHOMMHAIBHBIX KO3 duuMeHTOB,  TpeyroibHuk  Ilackans.  Dopmyisl
:OKpallEHHOTO YMHOXKEHHUS JIJISl CTapIIUX CTEeTIeHEeH.
\MHOrowIieHsl OT OAHOM nepeMeHHoH. JlenumMocTh  MHOrowieHoB. JleneHue
MHOTOYWIEHOB € OCTaTKOM. PalnuoHanbHble KOPHM MHOIOYIEHOB C IIEJIBIMHU
xo3pduuuentamu. Cxeaa I opnepa: Teopema besy. Uucino kopHeli MHOro4jieHa.
PelleHue LeTbIX alreOpanyeckux ypaBHEHHHA.
PalMOHa/IbHBIE YPAaBHEHNS U HEPABEHCTBA, CUCTEMbI PAllHOHAIBHBIX HEPABEHCTB C
DIHOM IIEPEMEHHOIM.

4. Kopenb crennenu n(11 u)
[ToHsiTHe QYHKLHUH, ee 00JIacTH onpeaesieHuss ¥ MHOKECTBA 3HAUYeHUH. OYHKIIUA Y
= X", rne n€N, ee cBoicTtBa U rpaduk. [loHsTHe KOpHsA cTeneHd n>1 U ero
c30HCTBA, TIOHATHE APUPMETUUECKOTO KOPHS.

5. CreneHb no0KuTeLHOTO Yncaa (12 )
TloHATHE CTENEHM C palMOHANBHBIM [IOKa3aTelleM, CBOMCTBA CTEIEHH C
DaUMOHAJIBHBIM  IOKasaTeneM. IloHsATHe o Tmpenene MocieAoBaTENbHOCTH.
CviuecTBOBaHME Ipefesla MOHOTOHHOM M OrpaHHYeHHOHM NoC/e0BaTeIbHOCTH.
TeopeMbl O TIIpenenax mnocienosaTenbHocTed. Ilepexom k mnpegenam B
sepaBeHCTBax.. JIuMHE, OKpYKHOCTM M IUIOWIAAb Kpyra KakK IpeJelbl
moci1e0BaTeNbHOCTEH. Pspl, GecKOHEYHAs reoMeTpHYecKas MPOIPeccHs M ee
cvwmva. Yucno e, lloHstue creneHM ¢ JIEMCTBHTENBHBIM — OKA3aTesieM.
"lokasarenbHas QyHKLMs, ee CBOUCTBA U rpaduK.

6. Jlorapudgmsbi (6 yacos).
~lorapubM  yucna. OcHoBHoe JorapudhmMuyeckoe ToxaecTBo. Jlorapudm
SDOM3BENIEHUS], YACTHOIO, CTEIIEHH, IEPEXO] K HOBOMY OCHOBAaHHIO. JleCITUYHBIN
# HaTypanpHbIi norapudmel. TlpeqGpaszosanue BbIpa)keHUH, coaepiKalMX
Torapu@mel.
“lorapupmuyeckas (yHKIHs, ee CBOHCTBA U rpaduK.

7. IIpocreiimne nokasaTe/bHble H JjorapupmMHUecKHe YpaBHEHUSs H

HepaBeHCTBA MeToAbl UX pewteHust (11 9)

Tl0Ka3aTe/IbHbIE M JIOrapu(MUYECKUe YpaBHEHHS M HEPAaBEHCTBA M METOMABI HX
PRIICHUS. =

8. Cumnyc u KOcHHyc yria n4ucaa (74).
loHATHE yrina U ero Mepel. PaguaHHas mepa yria. OnpejeneHue CHUHYca U
socHHyca yria 1 yacia. OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO IS CHHYyca
= xocuHyca. [ToHsiTUS apKcHHYca, apKKOCHHYCa.

9. TaHreHc U KOTaHIreHC yria u uncia (6 9).
{)spelelieHHe TaHIeHca U KoTraHreHca yria. OCHOBHbIE TPUTOHOMETPHYECKHE
TOAIIECTBA I TAHTEHCZ.M KoTaHreHca. I IoHsaTHe apkTaHreHca u apKKOTaHIeHCa.

IO.q)OpMyJIBII’CJIO)KeHl/lﬂ(ll ;).
_HHVC, KOCHMHYC M TaHI€HC CyMMBI M pa3sHOCTH JBYX aprymMeHTOB. DopMyJibl
=piBedeHus. CHHYC M KOCHHYC ABOMHOTO aprymenTa. @opmysivl MOAOBUHHO20
scavvenma.  IlpeobpasoBaHue CyMMBI TPUTOHOMETPUYECKMX  GYHKIUHA B
SDOH3BEIIEHHE U TPOU3BEACHUS B CyMMYy. Bwipaowenue mpucoHomempuyeckux
SoHKYUl  Yepe3  maH2eHC  NoaoeuHHo2o  apeymenma.  IlpeobpazoBanue
TD#TOHOMETPHYECKHUX BEIPAKEHUN.™ -
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11.Tpuronomerpuyeckne pyHKIHH YUCJI0BOro aprymedTa (9 4).
T onroHOMeTpUYecKue (YHKLUMH, MX CBOHCTBA W rpadUKH, TEPUONUYHOCTD,
WHOBHOHM MEPUOL. -, we= = ——

12. TpuronoMeTrpu4ecKne ypaBHeHus:  HepaBencTsa (12 u).
SElCHHE NPOCTEHINIUX TPUIOHOMETPHYECKUX YypaBHeHMH. TpuroHoMmerpuueckue
U DE3HSHMS, CBOIAINMECA K IPOCTEHIIMM 3aMeHOM HeusBecTHoro. [IprMmeneHue
NCHOBHBIX TPUTOHOMETPUUECKUX (OpMYJI Uil pemieHus ypaBHeHHH. OQHOPOIHEBIE
voasHeHUS.  Pewenue  mpuconomempuueckux — Hepaeecms.  HepaBeHCTBa,
gsoasLIMecs K  IIpOCTEHMIUMM  3aMEHOW  Heu3BeCcTHOro. Bpenenue
%CT0MOTaTeNnbHOro yrid, 3aMeHa HEU3BECTHOrO t=sinx + cosx.

13.BepositHocTb coObITHi. YacToTa. yc10BHASA BEPOSATHOCTD (7 4).
L s0aH4HOe U rpaduyeckoe NpescTaBieHue JIaHHbIX. Jucnosvie xapakmepucmuxu
290908 OaHHbIX.
l004epEOHBIA M OJHOBPEMEHHBIN BEIOOP HECKOJNBKHUX 3JIEMEHTOB M3 KOHEYHOIO
MIEO/KECTBA.
JU2MCHTapHBIC U CJIOHBIC 00651.1*1/1;{ PaccmoTpenune ciy4daeB W BEpOSTHOCTB
“MMbl HECOBMECTHBIX COOBITHH, BEPOSTHOCTH IIPOTHBONONOXHOTO COOBITHS.
losamue 0 Heszasucumocmu cobvimui. Beposmnocme u cmamucmuueckas
waomoma HacmynaeHus cobbimus.

14.IloBTOpenne Kypca ajaredpbl H MaTeMaTH4YeCKOro aHaJju3a 3a 10

kjaacc (74).

E & - T'eomerpus

1. I'eomeTpust Ha nockocTH ( 8 4)
CzoiicTBa OMCCEKTpPUCHI yIia TpeyrojJbHUKa. PelneHHe TpeyroJIbHUKOB.
SarquciieHue OMCCEeKTpPUC, MEeJUaH, BBICOT, PaJuyCoOB BIUCAHHOM M ONHCAHHOMU
sepviRHOCTEH. POpMyIIBI IIOLIAAN TpeyrojibHUKa: GopMyna I'epoHa, BeIpakeHUs!
“S0LIalM TPeYroJIbHAKA Yepe3 pajify.C BIMCAHHON M ONIMCAHHOM OKPY)XHOCTEH.
SLI9HC/IEHNs YIVIOB C BEpIIMHOM BHYTPM M BHE Kpyra, yria Mexay XOpJAaMH U
wzcaTesbHOM. Teopema 0 Mpou3BeJeHUU OTPE3KOB XOpA. TeopeMa o KacatelbHOU
# cexywed. Teopema o0 cyMMe KBaJparoB CTOPOH W  JWaroHaiei
SepatlieniorpaMma.
Tcopesma Yesvl u meopema Menenas.

2. Beenenmne B crepeomerpuio ( 44)
_CHOBHBIE TIOHATUS CT@PEOMETpHUM- (TQUKA, NpsMasi, IJIOCKOCTh, MPOCTPAHCTBO).
TloHEATHE 00 aKCHOMaTUYeCKOM Crioco0e MOCTPOeHUS FEOMETPHH.

3. IlapasyenbHOCTh NPSIMBIX U MJIO0cKOcTel ( 17 1)
12paIENIBHOCTE  MPSIMBIX, ITPSAMOW M IUIOCKOCTH. B3anmHoe pacrosioxeHue
S0AMBIX B IIPOCTPAHCTBE. Yronm Mexay JAByMs npsiMbIMU. [lapasnnenbHocTs
=10ckocTel. TeTpasap u napauienenue.
‘lzpal1nenpHOe TpoekTHpoBaHue. OpToroxajkHoe mpoekruposanue. [lromans
:FAOFOHEUII:HOI/I npoekiid MHOTOYrofsHMKa. M306pakeHre MPOCTPaHCTBEHHBIX
curyp. LleHTpanibHOE POEKTHPOBAHHUE.

4. TlepneHauKyaspHoCcTb NpsiMoii U n1ockoctH (18 4)

V



eDTeHIUKYJIAPHOCTE BAOCKOCTEH; TIDY3HAKKU U cBOMCTBA. llepnenaukynsapHoCTh
=oeMOH M IIOCKOCTH. JIBYIpaHHBIA yroj, NMHEHHBIH yros ABYrpaHHOrO yria.
lepNEeHIUKYJIAp U HaKJIOHHBIE. YTOJ MEXAY NPAMOHN U IIOCKOCTBIO.

P2CCTOSIHUS OT TOYKHU [0 IUIOCKOCTU. PaccrosHue OT mpsMou A0 IIOCKOCTH.
PECCTOSIHAE  MEXAy — HapajUleIbHBIMM - IUIOCKOCTSMHU. PaccrosHue  Mexnay
S¥DRILHBAIOLIUMUCS NTPSIMBIMH.

S. Mnororpamlmm (1S u)
SepwnHbl, pebpa, rpaHil MHOTOrpaHHHUKa. PassepTka. Muozozpannble yanol.
S aITVKIIbIe MHOTOTpaHHUKH. Teopema Dinepa.
Tinsi3Ma, ee OCHOBaHUs, OOKOBBIe pebpa, BeicoTa, O0KOBask NoBepxHOCTh. [Ipsmas
wezx0HHas npusMa. [IpaBunbeHas npusma. [Mapannenenumnen. Kyo6.
IlwpaMuIa, ee OCHOBaHMe, OOKOBble pebOpa, BbIcOTa, OOKOBasi MOBEPXHOCTE.
1 cevrosibHas nupamuaa. Ilpasunenas nupamua. YceyeHnas nupamMuia.
CaMMeTpuM B KyOe, B lapajulefienunene, B npusMe U nupamune. Ilowamue o
suMMempuy 8 npocmpancmee (yenmpanvHas, oceeas, 3epkanbHas). IIpuMepsl
SUMMETPUH B OKPYXKAKOLLEM MUpE.
L 2geHus MHororpanHuka. [loctpoenue ceuenuil.
‘lpeicTaBlieHHE O TIPaBWIBHBIX MHOTOTpaHHMKax (TeTpasap, KyO, OKTasap,
b _J\aazlp Y UKOCAa3Ip).
6. IloBTOopenue kypca reomerpuu (6 u)

- . ——

11 Kaacce
AJireOpa 1 HAYaJ1a MATEMATHYECKOT0 aHAJIN3A

1. ®ynxuuu u ux rpadpuxu_ (20 u)
@vuxipn.  O6macTs' onpeneneHHH U MHOXXecTBO 3HaueHWil. I'papux QyHKIUM.
IoctpoeHre rpadukoB (YHKUHUH, 3aJaHHBIX Pa3M4HbIMU crniocobamu. CBONCTBa
OV EKUMH:  MOHOTOHHOCTb, YETHOCTb M  HEUYETHOCTh, I€pUOAUYHOCT,
spandiueHHoCTh. [IpoMexyTku BospacTaHusi M yObIBaHMs, HauOosibllee H
sziMeHblllee 3HA4YeHWs, TOYKM OSKCTpeMyMma (JOKaJbHOTO MakCHUMyma M
siiMyMa. [paduueckas  uHTepnperanusi.  [Ipumepbl  (yHKIMOHAIBHBIX
ICHMOCTEH B peajibHbiX fIpolieeeax U SIBJICHHUSAX.
Tioeo0pa3oBaHus rpaUKOB: NapajuleIbHbId IIE€PEHOC, CUMMETPUS OTHOCHTEIBHO

o2 KOOpOMHAT M CUMMETPHUST OTHOCHUTENIBHO Hadajla KOOPAUHAT, CUMMETPUS
sr=0CHTeNBHO NpsiMoil Y = X pacmsorcenue u cocamue édons oceti koopounam.
Tl0EATHEO HempepblBHOCTH (yHKUMU. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX
DVEKLHAX.

Dosamue o0 npedene gyuxkyuu 8 mouxe. Ilosedenue ynxyuti Ha beckoneunocmu.
Lesounmomol.  BepmukanvHvie U 20pU30OHMANbHLIE  ACUMAMOMbL  2PAGUKOS.
T SupuKu OpOOHO-NUHETIHBIX PYHKYUTI.

CaoxHas QyHKOMs (komrmosunus ¢GyHKOui). B3aumuHO oOparHble (QyHKUMU.

{MizacTe ompenesieHUs W OONacTh 3HaYeHUHW obOparHod ¢yHkuuu. ['paduk



~OpatHoit QyHkuuu. Haxoxnenue ¢yHkuuu, obpaTHOW paHHOH. Obpamuvie
pl2OHOMempUYecKUue QYHKYUY, ux ceolcmea u 2papuxi.

2. IIpou3BoaHasi U ee npuMeHeHHe (26 4)
TloHATHE O MNpPOU3BOAHON GYHKLUM, (DU3UUYECKHH M TeOMETPUYECKMH CMBICI
IpOM3BONHOMN. YpaBHEHYe KacaTeApHOW K rpaduky QyHKiuu. [IpousBonHbie
CVMMBI, pa3HOCTH, TpPOM3BeNeHHUS U 4YacTHOro. IIpowsBOaHBIE OCHOBHBIX
37eMeHTapHBIX (QYHKIUN.[Ipou3goodHbie crodcHol u obpamHuoi @yukyuii. Bropas
npousBosgHas. llpuMeHeHHe TMPOWU3BOIZHOM K UCCIeIOBaHUIO (QYHKUUH H
nocTpoeHHI0 rpadukoB. cnonbp3oBaHrue MTPOU3BOAHBIX MIPU PELICHUH ypPaBHEHUH
H HEpaBEHCTB, IPH PELIEHUH TEKCTOBBIX, PU3MUECKUX M FEOMETPUYECKUX 3azady,
HaX0XAEHNH HauOOJBIINX U HAUMEHBIINX 3HaUEHHUH.

m—

[IpuMephbl MCIOJIB30BaHMs IPOU3BOIHON 11 HaXOXKAEHUS HAWITy4lIero peLIeHUs
3 NpPUKJIaAHBIX 3ajadyax. HaxoxzaeHue ckopocTu — AJjis MPOLECCa, 3aJaHHOIO
QOpMYyJIoH wiK rpaduxoM. Bropast npon3BoaHas U ee (PU3UUECKUM CMBICII.

3. IlepBooOpa3unas u unterpaJ (13 4)
[Ll1omans KpuBonuHeHHOH Tpaneuuu. [loHsaTve 00 omnpenereHHOM HHTErpase.
[TepBoobpaznas. [leppooOpa3sHble aneMeHTapHbIX QyHKIMHA. [IpaBuna BeIYKCIEHHS
nepeooGpasuex. PopMyna  Heiorona-Jleit6uuna. IlpuMepsl NpuMeHeHHs
HHTerpasia B GU3MKE U FEOMETPHH.

4. YpaBHenus U HepaBeHctBa (554)
MHorouneHsl OT ABYX NEpPEMEHHBIX. MHOo20uNeHbl Om HECKONbKUX NepeMeHHbIX,
cuMMempuiecKue
OcHOBHBIE NMPUEMBI PELICHHS] CUCTEM YpaBHEHHIi: MOJCTaHOBKA, aJlreOpandecKoe
CIOXEHUE, BBEJEHHE =—"HOBBIX TIEPEMEHHBIX. PaBHOCHJIIBHOCTL ypaBHEHMH,
HepaBEHCTB, CHCTEM. . PellleHne MppalMOHANBHEIX Hepasencme. Pelllenue cucTeM
VPaBHEHUH C [JBYMsI HEU3BECTHBIMM IIPOCTEHLIMX THMIIOB. PelleHue cucTem
HEPaBEHCTB C OJTHON NEePEMEHHOH.
JJoxazarenbcTBa HEpaBEeHCTB. HepaBEeHCTBO O cpefHeM apU(pMETHYECKOM U
CpeIHeM IreOMEeTPUUYECKOM IBYX 4ducel. [lepexoo k npedenam 6 HepaseHCmeax.
Hcnonp3oBanue CBOHCTB U rpaQMKOB (YHKLMH IIpH pELICHUM ypaBHEHWH H
HepaBeHCTB. Mertoy 'MATepBanos. M3o6paxenne Ha KOOPAMHATHOM ILIOCKOCTH
MHOXKECTBA pElIEHUH YpPaBHEHHW U HEPABEHCTB C JABYMS IEPEMEHHBIMU U HX
CHCTEM.
[IpuMeHeHre MaTeMaTU4YeCKUX METOAOB UIsl PELICHUs] CONEPXKATEIbHEIX 3a/1a4 U3
pa3dyHbIX oOjacTell HayKd M npakTuku. VIHTepnperanus pesynbrara, Y4eT
peaIbHbIX OTPaHUYECHUN.

S. Komnaekcubie yucaa<(8 ).
KoMmIexcHble uMchna. 'FeoMeTqueéKEﬂ HHTEpPHpPETALUs KOMIUIEKCHBIX YHCEIL.
JleiicTBUTENbHAs W MHHUMAas 4YacTb, MOIYJIb MU apryMEHT KOMILJIEKCHOIO YHCIIA.
Arebpanyeckasi H TpUTOHOMeTpuyecKass (GOPMBI 3alUCH KOMIUIEKCHBIX YHCEL
ApH(MeTHYecKre MeWCTBUS HaJ KOMIUIEKCHBIMH YHCJIaMU B pasHBIX (opmax
3amrcu. KoMITJIEKCHO CONpsiKeHHbIe unciia. Bosgedenue 8 HamypanoHylo CIMeneHb
(popmyna Myaepa). Ocrosnaa meopema ancedpeoi.

...



6. I[loBTOopeHHne kypca ajare6pbl U MaTeMaTu4deckoro aHaausa (14
),
— I'eomeTpus

1. BexTopbI ( 6 1)
Bexropel. Monynbs Bektopa. PaBeHcTBO BekTOpoB. (CIlIOXKEHHE BEKTOPOB MU
VMHOXeHHUe BeKTopa Ha yucno. KoopauHartsl BekTopa. KoMmmuianapHble BEKTOPBI.
Pa3joxeHure o TpeM HEKOMIUIaHAPHBIM BEKTOpaM.

2. Meron koopauHaT B OpocTpaHcTse (16 1)
JdexapToBbl KOOpAKHATHI B pocTpaHcTBe. DopMyiia pacCTOSTHUSA MEXAY ABYMS
TO4YKaMu. Y paBHEHUs ceprl U niockocmu. Dopmyna paccmoanus om mouku 0o
NI0CKOCU.
Yron mexnay Bektopamu. CkalisipHOe pou3BeneHue BeKTopoB. KominHeapHeie
BeKTOpbI. PaznoxxeHue BeKTOpa 0 JBYM HEKOJJIMHEAPHBIM BEKTOPam

3. Tena u noBepxHocTH Bpawenus ( 17 4)
[MnvHAp ©H  KOHYC. =~YcedeHHBIHI _koHyc. (OcCHOBaHWE, BBICOTa, OOKOBas
OBEPXHOCTh, oOpasylomas, passepTka. (ceBble CeYeHMs M CEHEHUs
rnapajJienbHble OCHOBAHHUIO.
lllap ¥ cdepa, ux ceduenus. Imunc, eunepbona, napabona KaK ceuenus KOHycd.
Kacamenvnas nnockocmo k cepe. Coepa enucannas 6 muozocpannux. Ceepa
ONUCAHHASA OKOJO MHO202PAHHUKA.
[lunmHApHYecKUe U KOHUYECKHUE TOBEPXHOCTH

4. O6bemMbI TE1 1 NJIOWAAU X NoBepxHocTeil ( 18 u)
[loustue 06 o6beMe Tena. Omuouenue 06vemo8 noOoOHbIX mel.
®opMmynbl 00beMa Ky6a, NpsIMOYTOJIBHOTO Mapajiienenuneaa, Npyu3Mbl, HUIMHAPA.
dopmynel o0bemMa mupaMuabl U KoHyca. Dopmynbl IJIOW@AAW [OBEPXHOCTEH
LHMIUHIpa U KoHyca. DopMyIibl o0BbeMa 1apa U MIolagd cepsl.

5. IloBTopenue kypca reomerpuu (114).

P e o=
6. TemaTHueckoe HJIaHHpOBaHPle C YKa3aHHUEM KOJIM4YECTBA 4aC0B,
OTBOJHUMBIX HAa OCBOE€HHCE KaKJ10H TeMbl
10 kaacc

Auire0pa U Ha4aJIa MATEMATHYECKOI0 aHaJIH3A

Ne n/n HasBaHHE ri1aBbl, TEMB1, pa3fea KoauyecTBO 4acos
1 [ToBTOpeHue Kypca ajaredbpsl OCHOBHOM 4
IIKOJIbI .
2 JleficTBUTEIbHBIC UMCIa ' 13
4 PanimoHaibHble ypaBHEHUs U HEPABEHCTBA 20
< Kopesb cTeneHH n | 11
5 CTeneHb MOJIOKUTEIbHOrO-YUCIa 12
0 JlorapugMel ' ' 6
7 [Ipocrelimue nokasaTeabHble U 11




JorapudMuieckrue ypaBHEH!S 1 HEPaBEHCTBA
METOJIBI UX pelIeHus

A CHHYC M KOCHHYC yIJla U YHCa 7
3 TaHreHc U KOTaHIE€HC yIvia ¥ 4ucja 6
il DOopMYJIBI CIOKEHN 11
Tpuronomerpuueckne GyHKIUN YUCIOBOTO 9
apryMeHTa . == -
2 TpuronoMerpuyeckue ypaBHEeHUs U 12
' HEpaBEHCTBA
3 ' BeposiTHOCTB cOObITHI. YacToTa. yCIOBHAs 7
BEPOSITHOCTH
1= [ToBTOpeHue Kypca ajiredpsl u 7
MareMaTH4ecKkoro aHaiausa 3a 10 kiacc
Hrtoro: - - 136
I'eomeTpus
Ne n/m Ha3BaHHe rJjaBbl, TeMbl, pa3feia KoanuectBo
. 4acoB
] ['eomeTpust Ha IUIOCKOCTH - 8
2 BBeneHue B CTEpEOMETPUIO 4
3 [TapaienbHOCTL NPSMBIX U INIOCKOCTEN 17
- [lepnieHANKYISIPHOCTH NPSIMOW U MJIIOCKOCTH 18
5 MHororpaHHuKH 15
o) [loBTOpEHKE Kypca reOMETPUU 6
Hroro: - - - 68
11 knace
Ausrebpa u HauaJla MaTeMaTH4eCKOI0 aHAJIN3a
Ne n/nm Ha3zBanue- riaBbl, T¢MRI, pa3jiena KoanuyecTBO
‘ 4acoB
i DyHKIINUY U UX TpaduKu 20
2 [Ipor3Bo/iHAs U €€ IPUMEHEHUE 26
3 [TepBooOpa3Hasi ¥ UHTErpal 13
- YpaBHEHUs U HEPAaBEHCTBA 55
5 KoMmieKkcHble yuciia 8
6 TToBTOpeHue Kypca anreGphbr u- 14
MaTeMaTH4eCKOro aHajin3a
Wroro: 136

['eomerpus




Ne n/m Ha3sBanue rnasbl, TeMbI, pa3aena KoanuectBo
4acoB

1 BekTopel 6

2 MeTo1 KoOpAUHAT B IPOCTPAHCTBE 16

3 Tena 1 noBepxHOCTH BpameHUs 17

4 OOBeMBI T U IO IN UX TTOBEPXHOCTEH 18

D [IoBTOpEeHHE Kypca reOMeTpUU 11
Hroro: 68
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