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MNOACHUTEJIbHAS 3AIINCKA

PaGouas nmporpamma no yue6HOMy npeamery «MaTemMaThKay JUisl KIIacCOB C yIiyOJIeHHBIM
n3yueHueM npeamera B 10-11 kiaccax cocraBieHa B cooTBeTcTBUM ¢ DenepalibHbIM
rocyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHEr0 O0IIer0 00pa3oBaHUs 10 MAaTEMaTUKe
(yriyOneHHbIl ypoBeHb) (YTBEp:K/IeH ITprKkazoM MunucrtepcTBa o0pazoBaHus U Hayku Poccuiickoit
Oenepannn ot 17 mas 2012 Ne 413 ¢ usmeHeHussMu 1 nonostHeHUAMHA oT 29.06.20171.), ¢ yuetom
MPUMEPHON OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMEBI CPEHETO 001Iero oopazoBanus (0100peHa:
pemieHrueM GeaepalbHOT0 Y4eOHO-METOAMYECKOTO OOBEAMHEHUs IO OO0IeMy 00pa30oBaHUIO
(mpotokon Ne 2/16-3 ot 28.06.2016); 1 Ha OCHOBE aBTOPCKUX MTPOTPAMM:

1. C.M. Huxonbckuii, M.K.IToranos, H.H.Pemernukor, A.B.llleBkun Anrebpa u
Havaja MaTeMaTU4YeCKOro aHanu3a. YTIIyOJIGHHBI ypoBeHb. - «Aurebpa © Hayaia
MareMaruuyeckoro a”anms3a. COopHuK paboumx mporpamm. 10-11 kmacc: yde0. mocobue mis
obmieo0pa3oBar. opraHu3aiuii: 6a3oBbid U yrayOneHHbId ypoBam» / [cocT. T.A. Bypmucrposal. —
2-e uzn. Ilepepad. — M. : IIpoceemenue, 2018. — 143 c.

2. JI.C.Atanacsn, B,®.byry3os, C,b.Kamomues, JI.C.Kucenesa, 3.I'.Ilo3usk
«'eomerpus. 10-11 kmaccel. YriyOneHHbI ypoBeHb» - «l'eomerpus. COOpHHMK NpPHUMEPHBIX
pabounx mporpamm. 10 - 11 kiaccer: yue6. mocodue mist 001meodpa3oBaT. OpraHU3aImiA: 0a30BbIH
u yrinyoi. yposau» / [cocT. T.A. Bypmuctposa]. — 4-e uza. — M.: [Ipocsemienue, 2020.

Copepxanre y4eOHOrO MpeaMeTra Ha yriayOJeHHOM ypoBHe «Maremaruka (ainredOpa u
Hayaja MaTeMaTUYECKOT0 aHalln3a, reoMeTpusi)» uzydaercs B ooveme 408 4., B 10 knacce — 6 4. B
Hezaeno (204 gaca), B 11 xnacce —6 4. B Henemo (204 daca), u3 HUX 23 KOHTPOJBHBIX PadoT.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA
YYEBHOI'O ITPEAMETA «<MATEMATHUKA
Pabouas nporpamma obecrneyrBaeT JOCTUKEHHUE TUIAHUPYEMbIX PE3yJIbTaTOB OCBOCHMS
yuebHOro mpenmera «MaremaTukay. B pesynpraTe wu3ydeHus y4yeOHOro mpenMera
«Matemaruka» Ha ypOBHE CpeIHero oo1ero oopa3oBaHms:
e ocBoenus npeamera:
BbINYCKHUK HA YIJy0JeHHOM YPOBHE HAYUYMTCS: IS YCIICIIHOTO MPOJODKEHUSI 00pa30BaHUSA
0 CIELUATBHOCTSIM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAaHUEM MaTEMAaTHKH.
BbINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYMTBHCSI: JJIs 00€CIeYeHUs] BO3MOKHOCTH YCIIEIIHOTO
NPOJODKEHHsT 00pa30BaHUs MO CIELMAIbHOCTSAM, CBSI3aHHBIM C OCYIIECTBJICHHEM Hay4HOU U
UCCIIEI0BATEIbCKON AEATENIbHOCTH B 00JIACTH MATEMAaTHKU M CMEKHBIX HayK.
DJIeMeHTbI TEOPUH MHOKECTB M1 MATEeMaTHYeCKOH JIOTUKH
BoinmyckHuk Hayyutcsi: CBOOOHO ONIEpUpPOBATh MOHATHAMHI: KOHEYHOE MHOXKECTBO, SJIEMEHT
MHOYKECTBa, MOJMHOKECTBO, MepeceueHne, 00beIMHEHHE U Pa3HOCTh MHOKECTB, YHCIIOBBIE
MHOKECTBAa Ha KOOPAMHATHOHN NpSMOH, OTPE30K, MHTEPBaJI, MOJYHUHTEPBAN, MPOMEKYTOK C
BBIKOJIOTOM TOYKOM, Tpaduueckoe NpeAcTaBIeHNe MHOKECTB Ha KOOPAUHATHOM IJIOCKOCTH;
— 3aJaBaTh MHOXKECTBA NIEPEUNCIICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;
— OIEpUPOBATh MOHATUSAMU: YTBEPKIECHUE, OTPUILIAHUE YTBEPKICHUS, UCTUHHBIE U JIOKHBIE
YTBEPKICHUS, TPUUMHA, CIIEJICTBUE, YACTHBIN Cllydail OOLIETro yTBEPKI€HUS, KOHTPIIPUMED;
— TPOBEPATH NPUHAIIEKHOCTD 2JIEMEHTA MHOYKECTBY;
— HaxoJIWTh TIepeceyeHne M OOBbEAUHEHHE MHOXKECTB, B TOM UHCJIE MPEJCTaBICHHbIX
rpaduUecKy Ha YMCIOBOM NMPSMON M Ha KOOPIMHATHOM MJIOCKOCTH;
— TPOBOJUTH J0Ka3aTelbHbIE PacCyKIE€HUs 111 000CHOBAHUSI UICTUHHOCTHU YTBEPKIACHUH.
B nosceonesnotl dcusnu u npu u3ydeHuu Opyeux npeomemos:
HCII0JIb30BaTh YHCIOBBIE MHOYKECTBA HA KOOPAMHATHOM MPSMOM U Ha KOOPAMHATHOM
IJIOCKOCTH JIJISl ONIMCAHUS peabHBIX MPOIIECCOB U SBJICHUM;
MIPOBOAMTD JOKA3aTENbHbIE PACCYKACHUS B CUTYalUsIX TOBCEITHEBHOM JKU3HU, IPU PEILICHUU
3aJa4 U3 Ipyrux NpeIMeTOB.
— BpINYCKHHMK NOJYYUT BO3MOKHOCTb HAYUYMThCS: ONEPHUPOBATH MOHATHUEM OIpEIEICHMUS,
OCHOBHBIMM BHJIaMU OIIPEAEIEHUI, OCHOBHBIMU BUAAMHU TEOPEM;



IIOHUMATh CYyTh KOCBEHHOTO JJOKA3aTEIbCTBA;

ONEPUPOBATH MOHATUSAMH CUETHOTO U HECYETHOIO MHOXKECTBA;

MPUMEHATh METOJ MAaTEMATUYECKOW MHAYKUUH Ui [POBEACHUS PACCYXKIACHUU U
JIOKA3aTeJIbCTB U IIPU PELLIEHUH 3aa4.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU IPYTUX NIPEIMETOB:
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK U SI3bIK JIOTUKH JUJI OIIMCAHUS PEAIbHBIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUH 33134 JPYTUX Y4eOHBIX IPEIMETOB.

Yucsia 1 BbIpasKeHU st
BoinyckHuk HayuutTesa: CB0oOOJHO ONEpHpOBAaTh MOHATHSAMU: HATypalbHOE YHCIO,
MHOKECTBO HATypaJbHBIX YHCEJ, LEI0€ YHUCIO, MHOXKECTBO LENbIX YHUCEN, OOBIKHOBEHHAs
apoOb, jgecsiTHUHAs JApoOb, CMEIIAHHOE YHCIIO, pAlMOHAIBHOE YHCIO, MHOXKECTBO
palMOHANBHBIX YUCEll, UPPALlMOHAIBHOE YHMCIIO0, KOPEHb CTENEHHU N, JeHCTBUTEIBHOE YHCIIO,
MHOKECTBO JIEHCTBUTENBHBIX YUCEI, TEOMETPUYECKAs] UHTEPIIPETALsl HAaTypaJIbHbIX, LEJIbIX,
palMoHaNIbHBIX, AEHCTBUTEIbHBIX YHCEN,
IIOHUMAaTh ¥ OOBACHATH PA3HUILY MEXAY NO3ULMOHHON M HEMO3UIIMOHHOM CHCTeMaMHt 3alKicu
qHCell;
MIEPEBOUTH YMCIIA U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIIOJIb30BaTh MPU3HAKH JIEIMMOCTH CYMMBI M ITPOU3BECHUS IPU BIIOJIHEHUN
BBIUMCIICHUH U pPEILIEHUH 3a/1a4;
BBINOJIHATH OKPYTJIEHUE PALlMOHAIIBHBIX U UPPALMOHAIBHBIX YHCEII C 33laHHON TOUHOCTBIO;
CpaBHUBATh JEHCTBUTENIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;
yIOpPSI0YMBaTh YMCIIA, 3allMCaHHbIE B BHUJE OOBIKHOBEHHOM W JECATUYHON IpoOu, yucia,
3allMCaHHble C HCIOJb30BAHUEM APU(PMETUYECKOIO KBAJPAaTHOIO KOPHS, KOpHEH cTeneHu
OoJibLIE 2;
Haxoauts HOJ[ u HOK pa3ubiMu ciocob0aMu U UCNONIb30BaTh UX IPU PELLICHUH 3a/1a4;
BBINOJIHATh BBIYMCIICHUS U PE0Opa30BaHMsl BEIPAXKEHUH, COIEPKAILINX JEHCTBUTEIIbHBIE
4lClla, B TOM YKCJIE KOPHU HaTypaJIbHbIX CTEIECHEN;
BBIIIOJIHATh ~ CTAHAAPTHBIE  TOXJAECTBEHHbIE  IPEOOpa30BaHUS  TPUTOHOMETPHUYECKUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATIBHBIX BBIPAXKECHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIIOJIHATH U OOBSICHSTH CpaBHCHHC PE3YJIbTATOB BBIUMCIICHU N ITpU pCHICHUH ITPAKTUYICCKHUX
3aaa4d, B TOM 4YUCJIC HpI/I6J'II/I)KCHHBIX BLI‘-II/ICJ'IeHI/II\/’I, HCIIOJIb3Ys PA3HBIC CIIOCOOBI CpaBHeHHﬁ;
3aIllMChIBATh, CpaBHHBATD, OKpYTJIATh  YUCIIOBBIC JaHHBIC  PCAJIbHBIX  BCIWMYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCECPCHUA,

COCTaBJIATb W OLCHHUBATbL pa3HbIMU crmocobamMy  YHCIIOBEIC BBIpAXKCHUA TIpU PCIICHUN
MPAKTUYCCKUX 3adaY U 3a/Ja4 U3 JpYyTux yLIe6HBIX npeaMcETOB.

BBIHyCKHI/IK MNOJYYMT BO3MOKHOCTHD HAYYUTLCH: CBO6OI[HO OIICpHUpPOBATH YUCIIOBBIMH
MHOXECTBAMU IIPpU PCIICHUHA 3a4a4;

MIOHUMATh MPUYUHBI K OCHOBHBIE HJIEW PACIIUPEHUS YUCIOBBIX MHOXKECTB;
BJIaJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACTUMOCTH MIPH PEIICHUN CTaHIAPTHBIX 33124
UMETh 0a30BbIE MPEJICTABICHHUS O MHO)KECTBE KOMIUIEKCHBIX YHCEI;

CBOOOJHO  BBIMOJHATH  TOXAECTBEHHbIE  IPeoOpa3oBaHUs  TPUTOHOMETPUYECKHUX,
Jorapu(pMHUIECKUX, CTETIEHHBIX BBIPAKEHUH;

BIaseTh popmyioit 6mHoma HpioToHa;

IIPUMEHSATH IIPU PEIICHUH 3a]a4 TeOpeMy O JIMHEWHOM npeactasienun HOJI;

MIPUMEHSITH NPU perieHnu 3aaau Kuraiickyro TeopeMy 06 ocTaTkax;

MPUMEHSATH MIPH pellieHnH 3a7ad Manyio Teopemy Pepma;

YMETh BBIMOJHATH 3alKUCh YUCIIA B TIO3UIIUOHHON CHCTEME CUHUCIICHHUS;

MIPUMEHSTH MIPH PEIICHUH 33724 TEOPETHKO-YHCIOBbIC (DYHKIIMH: YHCIIO U CyMMa JACTUTENCH,
¢byHkumio Diinepa;

MPUMEHSATH [IPH PELICHUH 337a4 LeMHbIe Apo0H;



— HNPUMCHATH npu pelICHUU 3aJa4d MHOI'OYJICHBI C HCFICTBHTGHLHBIMH n [OCJIbIMU
Kod(duImeHTamu;

— BJIAaACTh NOHATUAMU HpPIBOI[HMBIﬁ )41 HerHBOI[I/IMBIfI MHOT'OYICH U MIPUMCHSATH UX IIPU
peIlIeHUH 33/1a4;

— TNPHUMEHSATH NPH pereHnn 3a1ad4 OCHOBHYIO TEOpEMY anreOphl;

NPUMEHSTH MTPH PELICHUH 33124 MPOCTerre GyHKIMH KOMIUIEKCHOW TIPEMEHHOM KaK

TreOMETPUYCCKUE MPEOOPa3OBAHMSL.

Ypasnuenus u nepasencmea

BoinyckHuk Hayuurtcsi: CBOOOJHO onepupoBaTh TMOHATHSMU: YpaBHEHHE, HEPABEHCTBO,

PAaBHOCWIIBHBIE YPAaBHEHMs W HEPABEHCTBA, YpPaBHEHUE, SIBJLIOLIEECS CIEACTBUEM JIPYroro

YPaBHEHMsI, ypPaBHEHMs, DPABHOCUJIbHBIE HAa MHOXECTBE, PaBHOCWIbHbIE IPEOOpa30BaHUs

YPaBHEHUN;

— pelarb pa3Hble BHUJBl YPAaBHCHMM M HEPABEHCTB M UX CHUCTEM, B TOM YHUCJIE HEKOTOPHIE
ypaBHeHus 3-ii U 4-i1 cTeneneil, poOHO-paoOHATbHBIE U UPPAIMOHAIIBHBIE;

— OBJIAZECTh OCHOBHBIMH THIAMU TIOKA3aTENbHBIX, JIOTApU(PMHUECKUX, HPPALUOHATBHBIX,
CTEIICHHBIX YPaBHEHUI U HEPABEHCTB U CTaHJAPTHBIMM METOJAMH UX PELIECHUHN U NPUMEHATh
UX [IpU PELICHUHU 3a/1ay;

— IPUMEHATH TeopeMy be3y K pelIeHHI0 ypaBHEHU;

— IPUMEHATH TeopeMy Buera s peleHns: HEKOTOPbIX YPABHEHUM CTEIIEHU BBIIIE BTOPOW;

— IIOHMMAaTh CMBICII TEOPEM O PAaBHOCUJIbHBIX U HEPABHOCUIIBHBIX ITPEOOPA30BAHUAX YPaBHEHUM
U YMETh UX JI0KA3bIBaTh;

— BIIAJIeTh METOJIaMH PELEHHs ypaBHEHHH, HEPAaBEHCTB U UX CUCTEM, YMETh BBIOMPATh METO]]
pereHust 1 000CHOBBIBATh CBOM BHIOOD;

— HCHOJB30BATh METOJ WHTEPBAJIOB JUIS PEIICHHSI HEPABEHCTB, B TOM YHCIIE APOOHO-
palMOHANBHBIX U BKIIOYAIOLIMX B €051 UPPALlMOHAIbHBIE BBIPaKEHHUS;

— pewarh anredpanyecKue ypaBHEHHUs U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U TpaguuecKuM METOIaMH;

— BJIAJETh PA3HBIMU METOAAMM JOKA3aTEIbCTBA HEPABEHCTB;

— pelIaTh ypaBHEHUs B LIEIIBIX YUCIIAX;

— wu300pakaTh MHOKECTBA Ha IJIOCKOCTH, 33/1aBa€Mbl€ YPaBHEHUSIMH, HEPABEHCTBAMH U UX
CUCTEMaMU;

— cBOOOJIHO UCHOJIB30BATh TOXK/IECTBEHHbIE TPE0OPa30BaHuUs NP PEIICHUU YPaBHEHUH U
CUCTEM ypaBHEHUH

B noeceonesnoii scuznu u npu uzyuyeHuu Opy2ux npeomemos:

— COCTaBJISATH U PEllIaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUH 3a/1a4 IPYrHX
y4eOHBIX MPEAMETOB;

—  BBINOJIHATH OLEHKY MPaBJIONOA00US Pe3yIbTaTOB, OIYYaEMBbIX MPU PEIIEHUH Pa3IMUHbIX
YpaBHEHM, HEPABEHCTB U UX CUCTEM MPU PELICHUH 33/1a4 IPYTUX Y4eOHBIX ITPEIMETOB;

— COCTaBJISATH U PELIaTh YPaBHEHUS M HEPABEHCTBA C NTapaMeTpaMH IpU PELICHUH 3a/1a4 IPYTUX
yU4eOHBIX NPEIMETOB;

— COCTAaBJIATh YPAaBHEHHE, HEPABEHCTBO UJIM UX CUCTEMY, OIUCBIBAIOLIUE PEAIBHYIO CUTYaLUIO
WJIY IPUKJIAIHYIO 3a7a4y, HHTEPIPETUPOBATh MOJyUYEHHBIE PE3YJIBTATHI;

HCIIOJIB30BATh MPOTPAMMHBIE CPEJICTBA MTPU PELICHUH OTAENbHBIX KJIACCOB YPABHEHUHN U

HEPaBEHCTB.

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCS:

— cBO0OOJIHO ONpEIENATh TUIl U BBIOMPATh METO/I PELICHHS T0KA3aTeNbHBIX U JOrapu(pMUUECKUX
YPaBHEHUI U HEPABEHCTB, NPPALlMOHAIILHBIX YPABHEHUI U HEPABEHCTB, TPUTOHOMETPUUECKUX
YpaBHEHUU U HEPABEHCTB, X CUCTEM;

— CBOOOJIHO pelIaTh CUCTEMbI JIMHEWHBIX ypaBHEHU;

— pelaTbh OCHOBHBIE THIIBI yPABHEHUI U HEPABEHCTB C MapAMETPAMH;
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— TPUMEHATH NPH PEIICHUH 3a71a4 HepaBeHCcTBAa Ko — byHsakoBckoro, bepnyiu;
— HMETb [IPEICTABICHUE O HEPABEHCTBAX MEXKIY CPEIHUMU CTEIIEHHBIMH.
DOyHKUUHA

BbINyCKHUK HAYYUTCS:

— Brnazgers NOHATHAMH: 3aBHCUMOCTH BEJIWYMH, (YHKLHS, apryMEHT W 3HaueHUE (PYHKIUH,
o0jacTh ompeneseHus] U MHOXECTBO 3HAYCHHH (YHKIMH, TpapuK 3aBUCHUMOCTH, TIpaduk
¢byHKuMM, HyIM (QYHKIOHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHUE HAa YMCIOBOM
MPOMEXYTKe, YObIBaHHE HAa YHCIOBOM IMPOMEXKYTKe, HauOoJblllee U HAMMEHbIIEE 3HAUCHUE
(GYHKIMK Ha YUCIOBOM MPOMEXKYTKE, IepUoIuIecKast GyHKIHUs, IEPHOM, YeTHAsE U HEYETHAs
(GYHKIUHY; YMETh IPUMEHSATh 3TH MOHATHUS MPU PELICHUH 3a/1a4;

— BIIQJIETh MOHATUEM CTENEHHAas (YHKLHUS; CTPOUTH €€ rpaduk M yMeTh NPUMEHSTh CBOMCTBA
CTETeHHON (PYHKIIMU MPH pEIICHUH 33/1a4;

— BIAJETh MOHATHAMHU MOKa3aTeidbHas (PyHKIMS, SKCIOHEHTA; CTPOUTh UX IpadUKU U yMETh
MPUMEHSTh CBOMCTBA MOKa3aTeNIbHOM (PYHKIMU MIPH PEIICHUH 3a/1a4;

— BJIJETh MOHATHEM Jorapudmuyeckas (QyHKIHs; CTPOUTh €€ rpapuKk U yMETh MPUMEHSThH
CBOIicTBa JorapupmMuueckoit GyHKIMH MIPU PELICHUN 33]1a4;

—  BJIAJICTh NOHATHSIMH TPUTOHOMETPUYCCKHE PYHKIINH; CTPOUTH X IPa(QUKU U yMETh MPUMEHSITh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIHIA IPU PELICHUH 3a/1a4;

— BJIAJETh MOHATHEM OOpaTHas (yHKIUS; IPUMEHSTh 3TO MOHSATHE MPU PEUICHUH 33]1aY;

— TMPUMEHATh TMpPU pEHIeHHH 3a]a4 CBOWCTBa (YHKUMN: YETHOCTb, MEPUOJAUYHOCTD,
OTPaHUYEHHOCTb;

— TPHUMEHSATH NPH PEIICHUH 3aJ1a4 IpeoOpa3oBaHus rpadukoB GyHKIHIA;

—  BIIQJICTh MOHATHAMH YHCIIOBAs IOCIEA0BATEILHOCTD, apu(pMeTHIecKast 1 reoOMeTpudecKast
IIPOTPECCUs;

— TMPUMEHSTH IPU PElICHUH 33/1a4 CBOMCTBA U IPU3HAKU apU(PMETUYECKON U TEOMETPUUYECKOM
MPOrPECCUi.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

— OmIpeneisaTh Mo rpadukaM U MCIOJNb30BaTh JJIsl PELIEHUS NPUKIATHBIX 3a/1ad CBOWCTBA
peabHBIX MPOLIECCOB M 3aBUCUMOCTEN (HauOOJbIINE U HAaUMEHbIIINE 3HAUEHUS, IPOMEKYTKU
BO3pacTaHusi U yObIBaHUS (YHKIUHU, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, ACHMIITOTHI, TOUYKHU
neperuda, Nepuoa u T.11.);

— MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLlUH;.

OTpeAeNATh Mo rpadukam NPOCTENUIINE XapaKTEPUCTUKU EPUOIUUECKUX MPOIIECCOB B OMOJIOTHH,

HKOHOMUKE, My3bIKE, PaAHOCBA3H U Jp. (aMILTUTYa, IEPUOJ U T.I1.)

BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCSH:

— BJIAJETh NOHATHEM ACUMIOTOTHI U YMETh €r0 IPUMEHSTh IPU PELICHUU 33]1a4;

— TPUMEHATH METOJIbI pelIeHus IpocTelmux nuddepeHanbHbIX ypaBHEHUH IEPBOrO U
BTOPOT'O MOPSAKOB.

DJIEeMEHTBI MAaTEMATHYECKOr0 aHAJIN3a

BbinyCKHUK Hay4uTCs:

— Bnaners mnoHsTHEM OecKOHEYHO YyObIBalollasi TeOMETpUYecKass Mporpeccus U yMeTh
IIPUMEHSATH €T0 MPU PEIICHUH 3a1a4;

— TPUMEHSATH Ul pELIeHUs 3a/1a4 TEOPHUIO IIPENEIIOB;

— BIAJETh TMOHATUAMU  OECKOHEYHO OojbmMe W OECKOHEYHO  Majble  YHCIIOBbIE
MOCJIEIOBATEIBHOCTH U YMETh CpPaBHUBaTb OECKOHEYHO OOJbIIME M OECKOHEYHO Mallble
IIOCJIEI0BATEIILHOCTH;

—  BJIAJETh MOHATUSAMU: IPOU3BOAHAS PYHKIIMU B TOUKE, TPOU3BOIHAS QYHKIUY;

—  BBIYHUCIATH IPOU3BOHBIE AJIEMEHTAPHbBIX QYHKINN U X KOMOUHALIU;

— uccaenoBaTh QYHKIUU HA MOHOTOHHOCTB M OKCTPEMYMBI;

— CTPOMTH I'padUKU U IPUMEHSTH K PEILICHHIO 3a/1a4, B TOM YHCIIE C TapaMeTPOM;



— BJIAJETh MOHSATUEM KacaTellbHas K rpaduky GpyHKIUU U YMETh IPUMEHSTh €0 MPU PEIICHUN
3a/1a4;

— BJIQJETh MOHATUSAMU NIepBOOOpa3Has GyHKIHS, ONPEICICHHBIN HHTETpal;

— npuMeHsaTs Teopemy Hpiorona—JleiiOHuma u ee ciencTBUs AJis pelieHus 3a1ad.

B noeceomnesnotl sicusnu u npu uzyuernuu Opyeux yueOHulx npeomemos:

— pemarth MPUKJIAJAHbIC 3aJa49d U3 ONOIOTHH, (PU3NKU, XUMHUH, SKOHOMHUKH U IPYTHX
MIPeIMETOB, CBSI3aHHBIE C UCCIEA0BAHUEM XapaKTEPUCTUK MPOIIECCOB;

UHTEPIPETUPOBATH MOJTYUCHHbIE PE3YIbTATHI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

— cBOOOJIHO BIJIQJIETh CTAHJAPTHBIM aIlllapaToM MaTeMaTUYECKOTO aHaIn3a JJisi BBIUMCICHHUS
MIPOU3BOIHBIX (DYHKLIUH OJHOM NEPEMEHHOM;

— cBO0OOJIHO MPUMEHSATH aIMapaT MaTEMAaTUYECKOT0 aHaIM3a [T UCCIIeAOBaHMS (PyHKIHMA 1
MOCTPOCHHS IPpauKOB, B TOM YHCIIE€ UCCIIETOBAHMS HA BBITYKIIOCTD;

—  OIEepHUpOBaTh MOHSATUEM ITEPBOOOPA3HON (DYHKIUU AJIsl PEeLICHUS 3a/1a4;

— OBIIQJIETh OCHOBHBIMU cBesieHusiMU 00 uHTerpaie Hetorona—Jleitbnuiia u ero mpocteimmx
MIPUMEHEHHUSIX;

— ONEepHUpOBATh B CTAHJAPTHBIX CUTYAIUSIX IIPOU3BOTHBIMHU BBICIIUX MOPSIKOB;

— yMETh IPUMEHSTH MIPH PEUICHNUH 33a4 CBONCTBA HENPEPHIBHBIX (DYHKITHIA;

— yYMeTh IPUMEHSATH IIPU PelIeHUU 3a7a4u Teopembl Beliepitpacca;

— YMETb BBINOJHSITH NPUOIUKEHHBIE BBIYUCIICHUS (METOABI PEUICHHS YPAaBHEHHH, BHIYUCICHUS
OTIpEJICIIEHHOTO UHTETpaa);

— yMETbh IPUMEHSTH MPUIIOKESHNUE TIPOU3BOTHON M OTPEACICHHOTO HHTETpajla K PEIICHUIO 3a1a4
€CTECTBO3HAHUS;

BJIAJICTh MOHATUSMH BTOpPasi IPOU3BOIHAS, BBITYKIOCTh rpaduka (yHKIIMK U YMETh UCCIIET0BATh

(GYHKIUIO Ha BBITYKJIOCTb.

CraTuCcTHKA ¥ TeOpHs BEPOSATHOCTEMH, JJOTHKAa 1 KOMOMHATOPHKA.

BbinyckHUK HayuMTCS:

— OmnepupoBaTh OCHOBHBIMHM  OIUCATEIbHBIMM  XapaKTEPUCTHUKAMH  YHCIOBOrOo  Habopa,
MIOHATUEM I'eHepalibHasi COBOKYITHOCTh U BEIOOPKOI U3 Hee;

— OIEepHUpOBaTh MOHATUSMU: YaCTOTA U BEPOSATHOCTH COOBITHS, CyMMa U MTPOU3BEICHNE
BEPOSATHOCTEH, BEIYMCIIATH BEPOATHOCTH COOBITHI Ha OCHOBE MO/ICYETA YHCIIA HCXO/I0B;

— BJIaJI€Th OCHOBHBIMU MOHITUSIMU KOMOMHATOPUKU U YMETh UX IPUMEHSTh [IPU PELICHUN
3ajay;

— HMeTb NpeJICTaBlIeHHe 00 OCHOBAX TEOPUH BEPOSITHOCTEH;

— HMETh IMPEACTaBICHHE O JUCKPETHBIX M HENPEPHIBHBIX CIyYaWHbIX BEJIMYMHAX U
pacnpeeseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

— HMETb MPEICTABICHUE O MATEMAaTUYECKOM OKMJIaHUU U IUCIIEPCUU CITyUYalHbIX BEIUUNH;

— HMETb MIPE/ICTaBICHHE O COBMECTHBIX PACIpPeICICHUIX CIIydalHbIX BEIUUNH;

— TOHUMAaTh CyTh 3aKOHA OOJIBIINX YHCEN U BHIDOPOYHOIO METOa U3MEPEHUS BEPOSITHOCTE;

— HMETh TNpPEJCTaBICHHE O HOPMAJIbHOM pacHpelesieHnd M IpUMepax HOPMallbHO
pacnipeeNIeHHbIX CIIy4aiiHbIX BEJIMYNH;

— HMETb [IPEICTABICHUE O KOPPEISLIUU CIIy4aliHbIX BEJIUYHH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

—  BBIYMCIATH WIH OLIEHUBATh BEPOSITHOCTH COOBITHI B peanbHOM KU3HHU;

BBIOMPATh METO/IbI MOJXOASIIETO MPeICTaBIeHUS U 00paOOTKU JaHHBIX.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUUTHCSH:

— HMETH MPEJCTABICHUE O [IEHTPAIbHON MPEAEIBLHON TEOpEME;

— HMETb MpPe/ICTaBICHHE O BBIOOPOUHOM K03 PUIIMEHTE KOPPENSIIMU U JTUHEHHOM perpeccuu;

— HMETb MPE/ICTaBJICHHE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKOM TMIOTE3bI,
O CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;
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MMETh MPEJICTaBICHUE O CBSA3M SMIMPHUCCKUX U TEOPETUIECKUX PACTIPEICIICHHIA;

UMETb MPECTABICHUE O KOAUPOBAHUH, TBOUYHOM 3aIMCH, IBOMYHOM JICPEBE;

BJIaJIETh OCHOBHBIMHU MOHSATHIMH TeopHu rpados (rpad, BepuinHa, pedpo, CTeTeHb BEPIIHHEI,
NyTh B Tpade) U yMeTb IPUMEHSATh UX MIPH PEIICHUU 3a/1a4;

MMETh NPEJICTaBICHUE O JICPEBBIAX U YMETh IPUMEHSATH [IPU PEIICHUH 33/1a4;

BJIQJICTh MOHITHUEM CBSI3HOCTh M YMETh IPUMEHSTH KOMIIOHEHTHI CBA3HOCTH IIPU PELICHUU
3ajay;

YMETh OCYIIECTBIATH IyTH 110 pedpam, 00XoabI pedep 1 BepuInH rpada;

UMETh MpeJICTaBIeHUE 00 SMUIEPOBOM M T'aMIIIBTOHOBOM ITyTH, HIMETh MIPEACTABICHNUE O
TPYAHOCTH 33124 HaX0XKJICHHS TaMUIIbTOHOBA ITyTH;

BJIAJICTh MIOHSATUSMH KOHEYHBIE M CYETHBIE MHO)KECTBA M YMETh HX IPUMEHSTH PH PELICHUH
3ajay;

YMETh IPUMEHSTh METO]] MaTeMAaTHYECKOI NHIYKIINY;

YMETb IPUMEHATH NIPUHLUI [lupuxiie Ipyu pelieHuu 3a1ay.

TexcToBBIE 3a7a9UH

BbINYCKHUK HAYYUTCS:

Pemate pa3Hble 3a1a4 NOBBILIEHHON TPYAHOCTH;

aHAJIM3UpPOBaTh YCIOBHE 33JayM, BBIOMPAaTh ONTHUMAJbHBI METOJ| pelleHHs 3ajadyu,
paccMaTpuBas pa3jInyHbIe METOJIBI;

CTPOUTH MOJENb PELICHUS 3a/1a4H, IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS IIPH PELICHUN
3a/1a4y;

pemwath 3ajauyd, TpeOyrole mnepedopa BapUaHTOB, MPOBEPKU YCIOBUH, BbIOOpa
ONITUMAJILHOTO PE3YyJIbTATa;

AHAJIM3UPOBATh U UHTEPIPETUPOBATH NIOJYYCHHBIEC PEIICHHS B KOHTEKCTE YCIOBHS 3aa4H,
BBIOMPATH PEIICHNUs, HE POTUBOPEYAIe KOHTEKCTY;

NEePEBOIUTH MPH PEIICHUH 3aJauu HH(OpMaIUIo U3 OAHOM (pOpMBI 3a1UCH B IPYTYIO,
UCHOJb3Ys IPU HEOOXOIUMOCTH CXEMbI, TaOIHIIbI, FpaduKU, TUarpaMMBbl.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:
peuarsh NpPakTUYECKUE 3a1a4i U 3aJ1a4 U3 JPYTUX [IPEIMETOB.
BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCSH:

Pemate 3amaum pa3HbIX TUIIOB, B TOM YHCIIE 33/1a4U MTOBBIIICHHON TPYIHOCTH;

BBIOMpATH ONTUMANBHBIN METOJ PEIICHUS 3a/1a4H, pacCMaTPUBasi pa3InyHbIe METOIBL;
CTPOUTH MOJIENb PELIECHUS 3a/1a4, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHMUS;

pemars 3amauu, TpeOyromue Tmnepedopa BapuUaHTOB, TPOBEPKH YCIOBHUM, BbIOOpa
ONTUMAJIBHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH Pe3yIbTaThl B KOHTEKCTE YCIOBHUS 334, BEIOUPATh
perieHus1, He MPOTUBOPEYAIe KOHTEKCTY;

MEePEBOIUTH MPU PEUICHUH 3a1a4l HHPOPMAIIHIO U3 OJTHOU (GOPMBI B APYTYIO, HCTIONB3YSI IPU
HEOOXOIMMOCTH CXEMBbI, TaOIUIIbI, rpadUKH, TUarpaMMbl;

B HOBCG,HHCBHOﬁ JKU3HU U TPpHU U3YUYCHUU APYTUX NPCAMETOB:
pe€miaTh NPpaKTHYCCKUEC 3aJa4r U 3aJa4u U3 JpYTuxX NpeaMETOB.

I'eomerpus

BbINYCKHUK HAYYUTCS:

Bnaners reoMeTpuueCKUMH NMOHATUAMU IIPU PELIEHUH 3a]1a4 U IPOBEACHUH MAaTEMaTHYECKUX
pacCyXIeHUI;

CaMOCTOSITENTEHO ()OPMYJIUPOBATH ONPEACTCHUS TEOMETPUUECKUX (DUTYD, BBIIBUTATH THITIOTE3bI
O HOBBIX CBOMCTBAX U MpPU3HAKaX Fr€OMETPUUECKUX (PUTyp U 0OOCHOBBIBAThH MJIM ONPOBEPraTh
uX, 0000IIaTh WIK KOHKPETU3UPOBATh PE3yJbTaThl Ha HOBBIX Kjiaccax (UTryp, MPOBOAUTH B
HECJIOXKHBIX CITy4asx Kiaccu(uKaiuio GUryp rno pa3audHbIM OCHOBAHUSM;



— HCCIIEZIOBAaTh YEPTEXH, BKIOYAs KOMOMHAIMH (Uryp, HU3BJIEKaTh, WHTEPIPETUPOBATH H
npeoOpa3oBbIBaTh HH(GOPMAIINIO, TPECTABICHHYIO Ha YepTekKax;

— pemartph 3a/la4d TEOMETPUYECKOTO COACPIKAHUS, B TOM YHCIIE B CHUTYAllHsIX, KOTJa ajJrOpUTM
pelIeHHsI HE CIeNyeT SBHO W3 YCJIOBHS, BBINOJHATH HEOOXOIMMBIE Ui PELICHUS 3aJa4d
JOTIOJTHUTEIIBHBIC TIOCTPOCHUS, UCCIIEIOBATh BO3MOKHOCTD IIPUMEHEHUS TeopeM U (hopMy uist
peleHus 3a1a4;

— yMeTh (GOpMYIHPOBATH U IOKA3bIBATH TEOMETPUUYECKHIE YTBEPIKICHHUS,

—  BIIQJICTh MOHATHAMHU CTEPEOMETPHUH: NIPH3Ma, TapaJUICIICIUIIe ], TMPaMUIA, TETPadIp;

— HMETb MPEIICTABICHHS 00 aKCUOMaX CTEPEOMETPUH U CIICIICTBHUIX U3 HUX U YMETh IIPUMEHSITh
WX MIPH PEIICHUNU 33]1a4;

— yYMETh CTPOUTH CCUCHHSI MHOTOT'PAHHHUKOB C HCITOJIb30BAaHHEM Pa3JIMYHBIX METOJIOB, B TOM
YHCIIe U METO/Ia CIIEJIOB;

— HMETb MPEJICTABICHHE O CKPEIIMBAIOIIUXCS MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTH YTOJI
U PacCTOSTHHE MEXy HUMU;

— MPHUMEHSTH TEOPEMBI O TAPAIICITLHOCTH MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE TPU
peIlICHUH 33]1a4;

— yYMETh IPUMEHSTH MapajlieIbHOE TPOSKTHPOBAHUE ISl N300pakeHus Guryp;

— yYMETh IPUMEHSTH NEPIECHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH TPH PEIICHUH 3a]1a4;

—  BIAQJICTh MOHATHSIMHU OPTOTOHAILHOE MPOCKTUPOBAHUE, HAKIIOHHBIE U UX IPOCKIMH, YMETh
MPUMEHSTH TEOPEMY O TpeX MEPIEHANKYISIpaX MPH PEUICHUN 3a/1a4;

— BIIQJIETh MOHATHAMHU PACCTOSHUE MEXy (DUTYpaMu B POCTPAHCTBE, OO IEPIICHIUKY ISP
JBYX CKPEIIMUBAIOIIMXCS MPSAMBIX U YMETh IPUMEHSTh UX IPH PEIICHUH 33/1a4;

—  BIAQJICTh MOHATHEM YTOJI MEXIy MPSMOU U TUNIOCKOCTHIO M YMETh IIPUMEHSITh €T0 MPH
peIlICHUH 33]1a4;

— BIQJICTh MOHATHSMH JBYTPAHHBIH yTOJI, YTOJI MEX/Y TUIOCKOCTSIMHU, MEPIICHIUKYIISIPHBIC
TUIOCKOCTH ¥ YMETh IPUMEHSTh UX MIPU PELICHUH 3a/1a4;

— BIIQJIETh MOHATHAMH IPU3Ma, NapajuIeIeune ¥ MPUMEHATh CBOWCTBA Mapajuiesienune1a mpu
peIlICHUH 33]1a4;

—  BIIQJIETh MOHATHEM TPSMOYTOJBHBIN MapajuieIenuIe ] ¥ IPAMEHSITh €r0 PU PEIICHUH 3a/1a4;

— BJIQJETh MOHATUSAMHU THPaMUIA, BUIBI IUPAMHU, YIEMEHTHI IPABUIILHON MUPAMUIBI U YMETh
MPUMEHSTH UX MIPH PEIICHUH 3a/1a4;

— HMeTb NpeJICTaBIEHHE O TeopeMe Dilepa, NPaBUIbHBIX MHOTOI'paHHHUKAX;

— BIIQJIETh MOHATHEM TUIONIA/IA TIOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh MPHUMEHSTH €T0 TIPU
pelIeHNH 3a1a4;

— BIIQJIeTh MOHATUAMH TeJla BpallleHus (LMIMHAP, KOHYC, ap U cdepa), UX CeUeHHUs] U yMETh
MPUMEHSATH UX MPH PELICHUH 3a/1a4;

— BIQJIeTh MOHATUAMU KacaTeIbHbIE MPSIMbIE U TUIOCKOCTH U YMETh IPUMEHATh U3 IPU PEIICHUN
3ajad;

— HWMETb MPEJICTABICHHSI O BIIMCAHHBIX U OMUCAHHBIX chepax u yMeTh MIPUMEHSTh UX TIPU
peleHNH 3a1a4;

— BIQJIeTh MOHATUAMU 00bEM, 00bEMbI MHOTOI'PAaHHHUKOB, TEJI BPAIIEHUS U IPUMEHSATh UX MPH
pelIeHIH 3a1ad;

— HMETb MPEJICTABIICHUE O Pa3BepTKe IMIINHAPA U KOHYCA, IJIOMIAIH IIOBEPXHOCTH IMIMHAPA H
KOHYCa, YMETh IPUMEHSTh UX MIPH PEUIICHUN 33]1a4;

— HMETb NpeJICTaBIeHHE O MJIOMAIN chepbl U YMETh IPUMEHSTH €0 IPH PEeLICHUH 33a4;

— yMeTh peularh 3a7a4yd Ha KOMOWHAIIMY MHOTOT'PAaHHUKOB U TeJ BPALLCHHUS;

— HMEeThb IpEeJCTaBJIeHHE O MOJOOMH B MPOCTPAHCTBE M YMETh peliaTh 3aJayd Ha OTHOILEHHE
00BEMOB U TIIOII/Iel TOBEPXHOCTEH MOJOOHBIX QUryp.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABIIATH C UCIIOJIB30BAHUEM CBOWMCTB T€OMETPHUECKUX (UTYp MaTeMaTHUYECKHUE MOJENH IS

peleHus 3a7ay MpaKTHUYECKOro XapakTepa M 3ajady M3 CMEXHBIX JUCLUMIUIMH, HCCIIEAO0BAThH

MIOJTyYeHHBIE MOJIENIA 1 HHTEPIIPETUPOBATH PE3yIIbTaT.
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BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:

— HWwmers npencrabnenne 00 akCHOMaTHYECKOM METOJIE;

—  BJIAJETh MIOHATUEM I'€OMETPUUECKUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSTD UX JUIS
pelieHus 3a1ay;

— YMeTb IpPUMEHATHb [UIsl pelIeHHs 3aJad CBOWCTBAa IUIOCKMX U JIBYIPaHHBIX YIJIOB,
TPEXTPaHHOTO yIJla, TEOPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXIPaHHOI'O YIJa;

— BIIAJIeTh OHATHEM NEPIEHIUKYIIIPHOE CEYEHUE MIPU3MBbI U YMETh IPUMEHSTh €r0 IpU
peLIeHNH 3a/aY;

UMETb MIPEJCTABICHUE O JBOWCTBEHHOCTH MIPABUIILHBIX MHOI'OI'PAaHHHUKOB;
BJIa/IETh MOHATUSIMU LIEHTPAJILHOE U NIApAJUIEIbHOE IPOEKTUPOBAHUE U IPUMEHATD UX IPU
IIOCTPOCHUH CEYEHUN MHOTOI'PAHHUKOB METOJIOM IIPOCKIMH;

— HMETb NIPEJICTABICHHE O Pa3BEPTKE MHOIOIPaHHMKA U KpaTyallleM yTH Ha IOBEPXHOCTU
MHOTI'OI'DaHHHKA;

— HMETb [IPE/ICTABICHUE O KOHUUYECKUX CEUCHUSX;

— HMETb NpeJICTaBICHHE O Kacalouuxcs cepax 1 KOMOMHAIIUK TEJl BPALICHUS U YMETh
IPUMEHSATH UX MIPU PELICHUH 3a/1a4;

— IPUMEHATH NIPH peIIeHUH 3a7au GOPMYITy PaCCTOSHUS OT TOUKU JI0 MJIOCKOCTH;

— BJIaJETh Pa3HBIMU CIIOCOOAMU 3aJjaHUs MPSAMOI YPaBHEHUSIMU U YMETh IPUMEHSTH IIPU
pelLIeHnH 3a/ay;

— IPUMEHATH NIPH PEIIEHUHU 3aJjay U J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METOJl U METO[T
KOOp/IMHAT;

— HWMeTh TIpeiacTaBieHHe 00 akcuoMax oObema, TpUMEHSITh  (GopMylibl  00BEMOB
MIPSIMOYTOJIbHOTO NapaJuleenuIeia, IpU3Mbl U MUpaMUbl, TETpadipa pU PEeLICHUH 3a1a4;

— TPHUMEHSTH TEOPEMBI 00 OTHOIICHUSX 00BEMOB TP PEIICHUH 33/1a4;

— [PUMEHATh UHTETPAJ IJIsl BBIYUCIEHNS 00bEMOB U IIOBEPXHOCTEN TEJ BPAIIEHHUS, BEIUNCICHUS
10131 c(heprUIECcKOro mosica 1 00beMa apoBOro CJos;

— HMEeTb NpPEJCTaBJIEHUE O JBWKEHHUAX B MPOCTPAHCTBE: MapajuIeIbHOM IEPEHOCEe, CUMMETPHU
OTHOCUTEJIBHO IUIOCKOCTH, LEHTPAJbHOH CHMMETPHM, [OBOPOTE€ OTHOCHTEIBHO MPSIMOIA,
BUHTOBOM CHMMETPHH, YMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;

— HMETb [IPEACTABICHHUE O IUIOIAAU OPTOrOHAIBHON IIPOEKLINN;

— HMETb MPE/ICTAaBICHUE O TPEXTPAHHOM M MHOTOI'PAaHHOM YTJI€ U IPUMEHSTh CBONCTBA MJIOCKUX
YTJI0B MHOTOTPAHHOTO yIJla U PEIIEHUH 3a]a4;

— HMeTb NpeJICTaBIeHHUs O MPeoOdpa3oBaHUU MOJO0MS, TOMOTETUH U YMETh NMPUMEHATh UX MPU

pEILICHNN 3a/]a4;

YMETb pelIaTh 3aJa4y Ha INIOCKOCTH METOAMHU CTEPEOMETPUH;

YMETb IPUMEHATH POPMYJIbI 00BEMOB NP PELLICHUH 3a/1a4.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BbInyCKHUK Hay4uTCH:

— BrageTs NOHATUAMHU BEKTOPBI M X KOOPIMHATHI;

— YMETb BBINOJIHATH ONEPALUU HaJl BEKTOPAMU;

— HCIIOJIB30BAaTh CKAJIPHOE MPOU3BEACHUE BEKTOPOB IIPU PELICHUH 3a/a4;

— TPHUMEHATh YpaBHEHHUE IUIOCKOCTH, (POPMYITy pACCTOSIHHUS MEX]ly TOUKaMH, ypaBHEHHE Cephbl

IIpU PELICHUH 3a/1a4;

— TIPUMEHATH BEKTOPHI U METOJI KOOPJAWHAT B IPOCTPAHCTBE MPY PEIICHUH 3aad.

BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

— HaxXoAWUTh 00beM MapajjieNienuIe/a U TeTpadpa, 3alaHHbIX KOOPAUHATAMU CBOUX BEPILUH;

— 3aJ1aBaTh NPAMYIO B IIPOCTPAHCTBE;

— HaxXOJUTh PACCTOSIHUE OT TOYKH 0 IUNIOCKOCTH B CHCTEME KOOPANHAT;

HAaxXOJIUTh PACCTOSIHUE MEXY CKPELIMBAIOIIUMHUCS NPSIMbIMH, 33JaHHBIMHA B CHCTEME KOOPAUHAT.
HcTopust MaTeMaTUKHU

BeinycKHUK Hay4uTCH:



—  Hwmeth MNpCACTABJICHUC O BKJIAIC BBIAAOIINXCA MATCMATUKOB B PA3BUTUC HAYKH,
IMOHUMATH POJIb MATCMATUKHU B pa3BUTUU Poccun.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCA

—  Hwmeth MMpCACTABJICHUEC O BKIIAJIC BBIAAOIINXCA MATCMATHUKOB B PAa3BUTUC HAYKH,
IMOHUMATh POJIb MATCMATUKHU B pa3BUTUHN Poccun.

Metoabl MAaTEMATHKH

BbInyCKHUK HAYy4YUTCSH:

— Hcnons30BaTh OCHOBHBIE METOBI IOKA3aTENbCTBA, IPOBOAUTH 1I0KA3aTEIbCTBO U BBIIOJHSTD
OTIPOBEPKEHUE;

— TMPUMEHSTH OCHOBHBIE METObI PEIICHNUS MaTeMaTUUECKUX 3a/1a4;

— Ha OCHOBE MAaTE€MaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPU30BaTh KPAacoTy U
COBEPILEHCTBO OKPY>KAIOLIET0 MUPA U MPOU3BEICHUI NCKYCCTBA;

— MPUMEHSATH NPOCTEHIINe MPOrpaMMHbIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPH pEIICeHUN MaTeMaTHYEeCKHX 3a]1a4;

MMOJIb30BATHCA NPUKIIAJHBIMU IIPOTrpaMMaMu U IIpOorpaMMaMi CUMBOJIbBHBIX BBEIYUCIICHUN JJIA

UCCJICI0BAHUS MAaTEMATUYECKUX 0OBEKTOB.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

— TPUMEHSATh MaTEMAaTUUECKHE 3HAHUS K UCCIICOBAHUIO OKPYKAIOLIETO MUpa (MOJIEITUPOBAHNE
(U3NIECKUX MPOLECCOB, 3a1a41 YKOHOMHKH ).

COAEPKAHUE YYEBHOI'O ITPEIMETA

Yriay6eHHbIH YPOBEHb

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTOpenue. Pemenue 3amad ¢ MCHOJIB30BAaHUEM CBONCTB YHCENT M CHCTEM CUHCIICHHS,
JIETMMOCTH, JIOJIE€H W YacTel, MPOUEHTOB, MOAYyJEH yuces. PemeHne 3a1ad ¢ MCHOJIb30BAaHUEM
CBOMCTB CTENECHEH W KOpHEW, MHOTOYICHOB, IPeoOpa30BaHW MHOTOWICHOB H JPOOHO-
palMoOHATBHBIX BhIpaKEHUU. PerieHue 3a1a4d ¢ UCMOIb30BAHUEM T'PalyCHON Mephl yria. Moyib
Yrclia U ero CBOicTBa. Perenne 3aa4y Ha ABMKEHHE U COBMECTHYIO pabOTy, CMECH U CIUIABHI C
MOMOIUIbIO JINHEHHBIX, KBaJIPaTHBIX U IPOOHO-pallMOHANbHBIX YPAaBHEHUHN U UX cUCTeM. Penienue
33/1a4 C TOMOINBI0 YHCIIOBBIX HEPAaBEHCTB M CUCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, ¢
NPUMEHEHHEM H300pak€HUsI UHCIOBBIX NPOMEXKYTKOB. PelieHue 3amad ¢ HCIONb30BaHHEM
YHCIOBBIX QYHKIMH U uX rpadukos. Mcmnonb3oBanue CBOMCTB U rpadUKOB TUHEHHBIX U

KBaJIpAaTHUHBIX (PYHKIMHA, OOpaTHOW MPOMOPIIMOHATBHOCTH U (QYHKIHH Y VL; . I'paduueckoe
pellIeHHe YpaBHEHU M HEpaBeHCTB. Vcmonp3oBaHWE onepauuii HaJ MHOXECTBAMH U
BBICKa3bIBaHUSIMU. VICTIOMB30BaHNE HEPABEHCTB W CHUCTEM HEPABEHCTB C OJIHOW TMEPEMEHHOM,
YHUCJIOBBIX MPOMEXYTKOB, NX OOBEIWHEHUN U mepeceueHuid. [IpumeHeHue npu pemeHnn 3aaad
CBOMCTB apu(METHUECKO U TeOMETPHUYECKOH MPOrpecCud, CyMMHPOBAaHUS OECKOHEUHOM
CXOJAIIEHCA TEOMETPUUECKON MPOTPECCUN.

MHuoxecTBa (YHCIOBBIE, TE€OMETpPHUECKHX (uryp). XapakTepUCTHUYECKOE CBOWCTBO,
AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, 0ECKOHEUHOE MHOXKECTBO. CTIIOCOOBI 3a]aHNsI MHOXKECTB
[TogmHo)kecTBO. OTHOLIEHUS TPUHAJICKHOCTH, BKJIIOYEHUs, paBeHcTBa. Omnepauuu Haj
MHokecTBaMu. Kpyru Ditnepa. Koneunsle 1 OeckoOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VcTtuHHBIE U TIOKHBIE BBICKA3bIBAHMSI, OMNEPAllMd HaJ BBICKA3bIBAaHUSAMHU. Aneedpa
evickasviganuti. CBS3b BBICKA3bIBAaHUM C MHOXKECTBaMU. KBaHTOpBI CyIIECTBOBAaHHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKHA. OcHogHble nocuyeckue npasuna. PelleHne JOTMYecKuX 3ajad C
HCITOJIb30BAaHNEM KPYIOB DHIIEPA, OCHOBHBIX 102UYECKUX NPABUL.

YMmozakmroueHuss. OOOCHOBaHUS W JIOKAa3aTEIhCTBO B MaTeMaTuke. Teopembl. Buisi
MaTeMaTHUYeCKUX YTBEpXKAEGHUH. Budel doxazamenvcms. Mamemamuyeckas —UHOYKYUL.
Ymeeporcoenus: obpamnoe OanHomy, npomMuBOnon0NHCHoe, 06paAMHOE HPOMUBONOTIOHNCHOMY
Ooannomy. IIpu3HaK u CBONCTBO, HEOOXOJUMBIC U JIOCTATOYHBIE YCIOBHS.
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OcHnosnass meopema apugmemuku. Ocmamxu u cpaeuenus. Aneopumm Esxiuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema Depma. q-uumvie cucmemvl CHUCTEHUS.
Qynxyus Jinepa, 4ucio u cymma oeaumenetl HamypaibHO20 YUCdA.

Panuannas mepa yria, TpUroHOMETpUYECKasi OKPYKHOCTh. TpuroHoMerpuyeckue GyHKIUN
gyricenl U yrioB. DopMyIibl MPUBEICHUS, CIIOKCHHUS TPUTOHOMETPUYCCKHX (DYHKIUH, (HOpMYIIBI
JIBOMHOIO M TMOJIOBUHHOTO aprymeHTta. lIpeoOpazoBaHue cyMMbl, pa3HOCTH B IPOU3BEACHUE
TPUTOHOMETPUYECKHUX (QYHKIUH, 1 HA000POT.

Hynu QyHKIMM, OpPOMEXYTKHM 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb. HauOombmiee u
HauMeHblee 3HayeHue Gynkuuu. [lepuoanueckne GyHKIUN 1 HAMMEHBIINH 11epuo. YeTHble u

HeueTHble PyHKIMU. PyHKYuU «OpobHas yacms yucia» y = {X} u «yenas yacmo yuciay Y = [X]

Tpuronomerpuueckue GyHKIIMH YACIOBOTO aprymMeHTa Y =COSX, Yy=sinx, y=tgXx,
y=cCtgXx.
CBoiicTBa U rpa)Ku TPUTOHOMETPUIECKUX (PYHKIIUI.

OOpatHble TpUroHOMeTpUYecKre (QYHKIMHU, UX TJIaBHbIE 3HAaYECHUs, CBOMCTBA U Tpa(UKH.
Tpuronomerpuveckue ypaBHeHHs. OIHOpPOIHBIE TPUTOHOMETPUYECKHE YpaBHEHHUs. PemieHue
IPOCTEHIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. lIpocreiimine cucTeMbl TPUTOHOMETPHUUECKUX
YPaBHEHUM.

Crenenb C JeHCTBUTEIbHBIM IIOKa3aTelaeM, cBoilctBa cremeHu. [Ipocteiimme
noKa3aTeJIbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKINS U €€ CBOWCTBA U TpaduK.
Uucno € u pyHKIHA y = e .

Jlorapudm, cBoiictBa Jorapupma. JlecATHUHBIE W HAaTypalbHbIi  Jorapugm.
[TpeoOpaszoBanue norapudmudecknx BeipakeHuil. Jlorapupmudeckne ypaBHeHUS U HEPABEHCTBA.
Jlorapudmuueckas GyHKINS U €€ CBOWCTBA U rpaduK.

Crenennast GyHKIUS U ee CBOMCTBA U Tpaduk. MpparroHaibHbIe ypaBHEHUSI.

[lepBuuHbIE MpEACTAaBICHUS O MHOXECTBE KOMIUIEKCHBIX 4MCeN. /[lelicmeus ¢ KOMNIEeKCHbIMU
yucnamu. Komnaexcno conpsoicennvie uucna. Mooyne u apeymenm uucna. Tpueonomempuueckas
@opma komnnexcrnozo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCTAX.

Metoa uHTEpBaNoOB A pelleHus HepaBeHCTB. IIpeoOpaszoBaHus rpaduKoOB (DYyHKIIHIA:
CABHUI, YMHOXEHHE Ha YHUCIIO, OTPaXK€HHUE OTHOCUTEIBHO KOOpAMHATHBIX oceil. ['paduueckue
METO/bI PELIeHUs YpaBHEHUI M HepaBeHCTB. PelieHne ypaBHEHMH M HEPABEHCTB, COAEPIKALIMX
MEPEMEHHYIO0 T10J1 3HAKOM MOJTYJIS.

CucTeMbl TOKa3aTeNbHBIX, JJOTapU(YMUIECKUX U UPPAIMOHATBHBIX yYpaBHeHUH. CHCTEMBI
NOKa3aTesbHbIX, JIOTapU(PMUUECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

B3anmuo o6pathbie pyHKuuH. ['padukn B3auMHO 0OpaTHBIX PyHKIUIA.

VYpaBHEHHUs, CHCTEMBI YPABHEHUM C TAPAMETPOM.

®opmyna bunoma Hertorona. Pemienue ypaBHeHuit creneHu Bollie 2 cielMaibHbIX BUI0B. Teopema
Buera, Teopema besy. [IpuBoumble 1 HepUBOAXMBIE MHOTOUJIEHbI. OCHOBHAs TeopeMa ajnreOpsbl.
CumMeTrpuueckre MHOTOUJIeHB!. LlenouncieHHble U 11e103HaYHbIe MHOTOWIEHBI.

Juodanrtossl ypaBuenus. Llennsie gpodu. Teopema depma 0 cyMMe KBaJIpaToB.

CyMMBI U psilibl, METO/IbI CYMMHMPOBAHUS U MIPU3HAKH CXOAMMOCTH.

TeopeMsbl 0 MPUOTMKEHUN AEUCTBUTEIBHBIX YHCEN PALIMOHATIBHBIMH.

MHoxecTBa Ha KOOPAMHATHON TNIOCKOCTH.

Hepasencto Konm—ByHAKoBCKOro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.

[lonarue npenena ¢yHkuMu B TOUke. [lonamue mnpeodena (yHKyuu 6 OECKOHEUHOCHU.
Acumnmomul epaguxa pyukyuu. CpasHenue OECKOHEUHO MANbIX U OECKOHeUHO OONbULUX.
HenpepsiBHocTh QpyHkuuu. Ceolicmea nenpepuiénvix ¢pyukyui. Teopema Betiepuumpacca.

Huddepenuupyemocts QyHkuuu. IIpomsBognas ¢ysHknuu B Touke. KacarenbHas k
rpadpuky ¢yHkuuu. [‘eomerpuueckuit M (QU3MUECKUI CMBICT NPOU3BOAHOW. [Ipumenenue
npou3eoonou 6 ¢usuxe. Ilpon3Boanbie aneMeHTapHbIX QyHkui. [IpaBuna nuddepenuupoBanus.
Bropas npousBoHast, ee reoOMeTpUUEeCKUN U (PU3MUECKUI CMBICI.
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Touku skcTpemyMma (MakcuMyMma U MUHUMyMa). MccrnenoBanue ajaeMeHTapHbIX QyHKIUI
Ha TOYKM BKCTpEMyMa, HaumOOJblllee M HAaUMEHbIIee 3HAYCHHE C IOMOIIBI0 IMPOU3BOIHOM.
Ilocmpoenue epaghuxos Gyuxyuii ¢ nomowpio npouzeoonvix. llpumenenue npouzsoOHOU npu
peuwenuu 3a0a4. Haxoorcoenue sxcmpemymos @hyHKyull HeCKONbKUX NePeMEeHHbIX.

IlepBooOpasnas. Heonpenenennslii uaterpai. [leppooOpasHbie 31eMeHTapHBIX (YHKIHUI.
[Tnomane kpuBoNHHEHHON Tpanenuu. Popmysna Herotona-JIeiOnuma. OnpeneneHHbIN HHTErpall.
Buviuucnenue naowadeu niockux gpueyp u 06vemos mei 8paujenus ¢ NOMOWbI0 UHMeSPad..
MemoOwbl pewienus OyHKYUOHATbHBIX YPABHEHUN U HEPABEHCME.

I'eomerpust

IToBTrOopenue. Pemenue 3a1au ¢ HCHOIB30BAaHUEM CBOWCTB (DUTYp Ha IJIOCKOCTHU. Perienue
3a/1a4 Ha JI0Ka3aTeJIbCTBO U IIOCTPOEHUE KOHTPIPUMEPOB. [IpuMeHeHrne NpOoCTENIINX JIOTHYECKUX
npaswil. Pemenue 3agad ¢ HMCIOJIB30BaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOUICHHHM B
NPSAMOYTOJBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXyroJbHUKAaMH. Pemenne 3amad ¢
UCMOJIb30BaHUEM (DAaKTOB, CBSA3aHHBIX C OKpYKHOCTAMH. PemieHue 3anad Ha H3MEpeHUs Ha
IUIOCKOCTH, BBIUUCIICHUS JUIMH U IUIOIAaAeh. Peutenue 3a0au ¢ noMowbio 6eKmopos u KoOpoOuHam.

Harnsgnas crepeomerpus. [Ipuszma, napamienenunen, nupaMmua, TETPasap.

OcHOBHBIE IOHATHS FEOMETPUHU B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
Ilonamue 06 akcuomamuueckom memoode.

Teopema Menenas onss mempadopa. IlocTpoeHHe CEUEHM MHOTOTPAHHUKOB METOJIOM
cnenoB. llenTpanpHoe npoextupoBanue. IlocTpoeHue cedeHME MHOTOTPaHHMKOB METOIIOM
IIPOCKIUN.

CkperuBaronyecs: IpsMble B IPOCTPAHCTBE. YTOJI MEXIy HUMHU. Memoovl Haxodcoenus
PACCMOAHUL MEHCOY CKPeUUBAIOWUMUCS NPAMBIMU.

TeopeMbl 0 IapaJuIeIbHOCTH IPSAMBIX M IUIOCKOCTEW B IpocTpaHcTBe. llapamnensHoe
IPOEKTUPOBAHUE U 300paxkeHue Gpuryp. I eomempuueckue mecma mouex 8 npOCMpancmee.
[lepnieHauKyIsIpHOCTD MPSIMONM U IIOCKOCTH. OpToroHanbHOE MpoekTHpoBaHue. HakiioHHbIE U
npoekuuu. Teopema o Tpex NepreHIuKyIIApax.

Buner terpasapos. OpToneHTpUYECKUI TeTpadip, KapKacHbI TeTpa’llp, paBHOTPAHHbIN
terpasap. [IpsimoyronbHbIi TeTpasip. Meauansl U OMMeuaHbl TETpadApa.

JocrpanBanue TeTpasapa 10 napaulesIenuIea.

PaccrosHuss Mexnay ¢urypamu B mpocTpaHcTBe. OOmM  nepneHauKyysp JBYX
CKPELIUBAIOIINXCSA MPSMBIX.

Yrnel B mpocrpaHcTBe. llepnenaukyisipHble miockocTu. Ilmomaas opToroHanbHON
npoekuuu. [lepnenaukynsipHoe ceueHue npu3Mel. TpexrpaHHbIil 1 MHOTOTpaHHbIN yrois. CBolicTBa
IUIOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOWCTBa IUIOCKUX M JIBYIPaHHBIX YIJIOB TPEXI'PAHHOTO
yria. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXT'PAHHOIO yIJIa.

Bunbl MHOTOrpaHHUKOB. Pazeepmku mHozoepannuka. Kpamuatiwiue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Oiinepa. llpaBUibHBIE MHOTOTPAaHHUKH. /[goucmeeHHOCb  NPABUTLHBIX
MHO202PAHHUKOB.

IIpusma. [Tapamtenenumnen. CaoiicTBa napajuiesIeuIeaa. IIpssMOyToONbHBIM
napajuienenunen. HakaoHHbIE IPU3MBIL.

[Impamuga. Buael nmpamua. OneMeHTHl NpaBWIbHOW nupamuasl. Ilupamuasr ¢
PaBHOHAKJIOHEHHBIMU peOpaMU U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomaau moBepXHOCTEH MHOIOTPAHHUKOB.

Tena BpalieHus: HMIMHIP, KOHYC, map U chepa. CeueHus LUIMHIpA, KoHyca U mapa. [llapoBoii
CETMEHT, IIapOBOH CIIOH, MapoBOil CEKTOpP (KOHYC).

VYceueHnHas nupaMuia U yCEUYEHHBIN KOHYC.

Onemenmoi cpepuueckoii ceomempuu. Konuveckue ceuenus.

KacarenbHble npsiMble U TUIOCKOCTU. Briricanusie u onucanubie cepsl. Kacarowuecs cgepul.
Kombunayuu men spawjenus.
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Bexrtopel n koopauHaTtel. CymMMa BEKTOPOB, YMHOJKEHHE BEKTOpAa Ha 4YMCIO. YTOJ MEXKIY
BeKkTOpaMu. CKaJIIpHOE ITPOU3BEACHNUE.

VYpaBHenue miockoctu. Popmysa pacCTOSIHUA MEXy TOUKaMH. Y paBHEHHE ChEpBI.
®opmyJiia pacCTOSIHUS OT TOYKHU A0 INIOCKOCTH. CriocoOBbl 3a1aHus MPSIMON ypaBHEHUSIMHU.
Pewenne 3a1a4 1 70Ka3aTenbCTBO TEOPEM € ITOMOIIBIO BEKTOPOB U METOIOM KOOPAUHAT.

[Tonsarue o6pema. OOBEeMBbI MHOTOTpaHHUKOB. OOBEMBI TEN BpalleHUss. AKCHOMBI 00beMa.
BeiBog Gpopmysn 00beMOB IPSAMOYTOJIBHOTO Napajuleienunesia, Npu3Mel U nupamuisl. @opmyiisl
JUIS HaXOXKICHUs 00beMa TeTpadipa. TeopeMbl 00 OTHOMICHUSX 00BEMOB.

[TpunoxeHuss WHTErpaja K BBIYUCICHHIO 00BEMOB M MOBEpXHOCTEH Ten BpamieHus. [lmomrans
cdepuueckoro nosica. O6vem maposoro ciost. [Ipumenenne 00beMOB IPHU pEIICHUH 3a/1a4.

[Tnomane chepsr.

Pa3Beprka nununzapa u konyca. [omans NoBEpXHOCTH WJIMHAPA U KOHYCA.
KomOuHanuyu MHOIOrpaHHUKOB U T€J BpallleHUs..

[Tomo6wue B mpocTpancTBe. OTHOMIEHUE 0OHEMOB U TUIONIA/IEH TOBEPXHOCTEH MOJOOHBIX
uryp.

JIBM>KEHUSI B IPOCTPAHCTBE: MapaJlIeNIbHbIN IEPEHOC, CUMMETPHSI OTHOCUTEIIBHO IIJIOCKOCTH,
LEHTpaJbHasi CAMMETPHS, [IOBOPOT OTHOCUTEIBHO MPSIMOK.

[IpeoOpazoBanue nonoOusi, romMoTeTHs. PemieHune 3agad Ha IUIOCKOCTH C HCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METO/IOB.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUsI TPa)0oB 1 KOMOUHATOPHKA

[ToBTOpenue. Mcnonb3oBanue Tabuull U JuarpaMm JJis [IpeACTaBICHUs JaHHbIX. Pemenue
3aj]a4y Ha MPUMEHEHHE ONUCATENIbHBIX XapaKTePUCTHK YHCIOBBIX HAOOPOB: CPETHUX, HAUOOJIBIIETO
Y HAuUMEHBIIEro 3HAY€HUs, pa3Mmaxa, AMCIEPCUU U CTAHJAPTHOIO OTKJIOHEHHUS. Bpluncienue
4acTOT U BEpOSITHOCTEH COOBITHH. BblunciieHne BeposITHOCTEH B OIBITaX C PaBHOBO3MO>KHBIMU
DIIEMEHTAPHBIMH HCXOAaMu. Mcnonb3oBaHHe KOMOWMHATOPUKH. BBIUMCICHHE BEpOSTHOCTEH
HE3aBUCUMBIX cOOBbITHH. Vcrionb30Banne GOpMyIIbl CIIOKEHHs BEPOSITHOCTEH, AUarpamm Diliepa,
JiepeBa BeposSITHOCTEH, hopmyisl bepHysuim.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.

VYcnoBHas BeposATHOCTb. IIpaBmiio yMHOKEeHHs BepoATHOCTEW. PopMysia MOJHOW BEPOATHOCTH.
®opmyna barieca.

JluckperHble ciydaiiHble BeIMYMHBI W pacnpeneneHus. COBMECTHBIE —paclpeaeseHusl.
Pacnipeniennenne CyMMbl U MPOM3BENEHHUS HE3aBHCHMBIX CIIy4alHBIX BEJIMYMH. MaTemaruueckoe
OKMJaHUE U JUCHepCUs CIy4aiiHON BenMUnHbL. MaTemMaTuyeckoe 0KHUIaHue U AUCTIEPCHS] CYMMBI
CIIy4ailHbIX BEJINYMH.

bunapHas ciywaiiHas BelIM4YMHA, pacnpenencHue bepHymum. ['eomerpuueckoe pacnpenencHue.
buHoMuanbHOE pacnpeneneHue U ero CBOMCTBA. [ unepzeomempuueckoe pacnpeoeieHue u e2o
ceolicmea.

HenpepsiBHble ciyualinble BelIWYMHBL. [LTOTHOCTH BepoATHOCTH. DyHKIMS paclpeiesIeHHUs.
PaBHOMEpHOE pacnpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. Oynkius Jlannaca.
[Tapamerpsl HOpManbHOrO pactpeaeneHus. llpumepsl ciaydallHBIX BETWYMH, IOAYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTpELIHOCTh M3MEPEHUuil, pocT uenoBeka). [Jenmpanvnas npedenvHas
meopema.

HepaBenctBo YeOwimena. Teopema YebObimeBa u Teopema bepHysmu. 3akoH OOJBIIMX
yucen. BeiOOpouHBIii MeTO ] MU3MEpeHusi BeposiTHOCTeH. Posb 3akoHa OOJBIIMX YHCENT B HayKe,
NpUPOJIE U OOIIECTBE.

KoBapuanus asyx cimyuaiiHeix BenuduH. [lonarue o xoaddumuente xoppensunu. CoBMeCTHbIE
HaOJIO/IeHUsT JBYX CIIy4alHbIX BelW4HH. BbriOopounblil ko3dduument koppensiuu. JluneitHas
perpeccusl.

Cratuctuueckas rumnore3a. (CTaTUCTHKAa KpUTEpUsS U €€ YPOBEHb 3HauuMocTh. [IpoBepka
OPOCTEHIINX THUIOTE3. OMIMPUYECKUE PpacCHpelieieHuss U HUX CBS3b C TEOPETUYECKUMU
pacnpeneneHusMu. Panrosas koppensuus.
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[Toctpoenune cooTBeTCTBHl. MHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. bHeknuu.
JuckperHas HenpepbIBHOCTS. [IpuHnun Jupuxie.

KoaupoBanue. J[BouuHas 3anuch.

OcHoBHble IOHATUS Teopuu Tpados. [epeBbs. JIBonunoe nepeBo. CBs3HOCTh. KOMIOHEHTSI
csizHOCTU. [lyTH Ha rpade. DitepoBsl U 'aMHIIBTOHOBBI Ty TH.

AJiredpa ¥ Hayaja MaTeMaTHYeCKOI0 aHAIU3a

10 kiace
/eiicmeumenvnule uucna
OcHOBHasl 11€7b — CUCTEMATU3UPOBATh U3BECTHBIE U U3yUUTh HOBBIE CBEJICHUS O JEHCTBUTEIbHBIX
yucnax. CHauyana MPOBOJUTCS TOBTOPEHHWE M3YYEHHOTO B OCHOBHOW IHIKOJIE TIO TeMe
«/leficTBUTENbHBIE uHnCHa». 3aTeM M3y4alOTCs IE€PECTAHOBKM, pPa3MEIICHHUS W COYETaHUS.
HeoOxoaumo oBnaseTh METOIOM MaTEeMaTHUYECKONW MHAYKIMH U HAYYUTbCA MPUMEHSTH €ro MpH
pemieHun 3aznad. PaccmarpuBaroTcs METOABI JOKA3aTENbCTBA YMCIOBBIX HEpaBeHCTB. M3yuaercs
JIEIUMOCTh YHCENl JJIsi HATypalbHBIX M UENbIX 4YHCEI. DTO MPUBOAUT K HOBOMY IMOHSTHIO:
CpaBHEHHIO YHUCEN 10 MOAY 0. PaccmarpuBarotest pasHooOpas3Hble 1U0()aHTOBBI ypaBHEHHUSI.
Payuonanvnvie ypasnenus u nepagencmaea
OcHoBHas 11e51b — c(pOpMHUPOBATH YMEHMsI pelIaTh PAalMOHAJIbHbIE YPaBHEHHUS U HEPaBEHCTBA.
CHayalia OBTOPSIIOTCS U3BECTHBIE U3 OCHOBHOM IIKOJIBI CBEICHUS O PAIlMOHATIBLHBIX BBIPAKECHHUSAX.
3areM OHHU JAoNOJHAITCA (opMynamMu OuHOMa HbrOTOHA, CyMMBI M Pa3HOCTH OJMHAKOBBIX
HaTypalbHbIX cTeneHed. [loBTopsitoTCcs cTapple W TOPUBOASTCS HOBBIE CIOCOOBI pEIICHUS
palMOHAJILHBIX YPAaBHEHUH U WX cUCcTeM. PaccMaTpuBaeTcst METOJ] MHTEPBAJIOB PELICHUS CTPOTUX
U HecTporux HepaBeHCTB. [locie 3Toro paccMaTpuBarOTCs CUCTEMbI PAllMOHAIBHBIX HEPABEHCTB.
Kopens cmenenu n.
OcHOBHas 11eJIb — OCBOMUTD IMOHSITHS KOPHSA CTENECHU 7 U apu(PMETHUECKOTO KOPHs; BhIpabOTaTh
yMEHHE MPeoOpa3oBbIBATh BBIPAXKEHHS, COAepKallue KOpHU cTeneHu n . OCHOBHOE BHHUMaHUE
YAEISETCSl U3yUYEHUIO CBOMCTB apu(PMETHUYECKUX KOPHEH M MX IPHUMEHEHUIO K MpeoOpa3oBaHUIO
BBIPQXEHHH, COIepPKALUX KOPHHU.
Cmenens nonoxcumenvHozo uucia
OcHOoBHasi 1€l — YCBOWUTh IIOHATHS PALMOHAIBHOM M  HMppalMOHAIbHOM  CTEIEHEU
MOJIO’KUTEIBHOIO YKCia U MoKazaTteabHoW QyHkuuu. CHavaga BBOJUTCS MOHITHE pPalliOHAIBHOM
CTETNEHM IOJOXKHUTEIBHOIO YHCIa U U3y4aroTCs €€ CBOMCTBA. 3aT€M BBOJUTCS IOHATHE Npeaesa
MOCJIEZIOBATEIbHOCTH W € €ro IOMOIIBI0 HAaXOAUTCAd CyMMa OECKOHEUHO yObIBaromien
TEOMETPUUYECKOH ITPOTPECCUU U OTIpeAeseTCs Yucio e. CTEeNneHb ¢ UppalMOHaIbHBIM [10KA3aTeIeM
ONpeseNseTcss C HCIOJIb30BAaHUEM IIpelieNa IOCIeA0BaTeNbHOCTH, II0CJI€ YEro BBOIUTCS
nokasarenabHas QyHKIMS, U3y4aroTCsl €e CBOMCTBA U TpaduK.
Jozapugmut
OcHOBHas 11elb — OCBOMTH MOHATHA Jorapudma u sorapudmuyeckoit (QyHKIMH, BBIPAOOTATH
yMEHHEe IPeoOpazoBbIBaTh BEIPAXKEHUS, coJiepskalue Jorapudmol. BBoasTcs nonsTus porapudma,
JECATUYHOTO M HaTypalbHOro Jorapudma, u3ydaroTcs cBoicTBa JorapudmoB. 3arem
paccmarpuBaeTcs Jiorapupmudeckas GyHKIUS, U3yYarOTCsl €€ CBOMCTBA U rpaduK.
Ilokazamenvhole u n02apugmuueckue ypagHeHus U HEPAGEHCMEA.
OcHoBHasl 11e51b — CPOPMUPOBATH YMEHUE PeIlIaTh 0Ka3aTeIbHbIE U Jorapu(MUUYECKUE YpaBHEHUS
1 HepaBeHcTBa. CHavyasa paccMaTpUBAKOTCS MIPOCTEHIINE TOKA3aTENbHbBIE YPAaBHEHUS, HAXOAATCS
UX peuieHus. 3aTeM aHaJOTMYHO M3y4aloTcs ImpocTeiimue norapudpmudeckue ypaBHeHus. [Janee
paccMaTpUBAIOTCS YpPaBHEHUS, PEIIEHUE KOTOPBIX MOCJIE BBEJIEHUS HOBOTO HEM3BECTHOIO t u
pElIeHUs] TOJYYMBUIETOCS PAllMOHAIBHOTO YPAaBHEHUS OTHOCHUTEIBHO t CBOAMTCA K PELICHHUIO
NPOCTEHIIEro MOKa3aTeNbHOr0 WM Jorapupmuueckoro ypaBHeHus. Ilo Takoir ke cxeme
M3Yy4aloTCsl HEpaBEHCTBA.

Cunyc u Kocunyc yena.
OcHOBHas 11e71b — OCBOHUTH TOHATHS CHHYCA M KOCHHYCa IMPOU3BOJIBHOTO yIJjla, U3yUYUTh CBOMCTBA

Gyukiuii yrma: Sin@u cosa. Mcnonb3ys S3bIK MEXaHWUKH, BBOIMTCS TOHSATHE YIila Kak
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pe3yJibTaTa IoBOPOTa BEKTOPA. 3aTEM BBOJAATCS €ro IpaaycHas U paauaHHas Mepbl. C
UCIIOJIb30BAaHUEM E€IUHUYHON OKPYXHOCTU BBOJUTCSI IOHSATHS CHHYca M KOCHHyca yrIuja.
N3yyarorcs cBoiicTBa QyHKIMH SINQ M cosa Kak QYHKUMI yrila « , JOKa3bIBAIOTCS OCHOBHBIC
dopmynbl uis HUX. BBOAATCS MOHATHS apKCHHYca M apKKOCHMHYCA YHCIa U C UX IOMOUIBIO
pELIaoTCs 3a/1a4M Ha HAXO0XKICHUE BCEX YIVIOB, JUIS KaXKIOT0 U3 KOTOPBIX SinQL uiu paBeH
(OoJtbIIIE WITM MEHBIIIE) HEKOTOPOTO YHCIIA. cosoL

Tanzenc u komanzenc yzna.

OcHoBHasl Liedb — OCBOMTH IIOHATHS TAHI'€HCA M KOTAaHI'€HCA IPOM3BOJIBHOTO YIVIA, W3YYHTh
cBoiicTBa (pyHKUMM yrna: tga u Ctgor. TaHreHc M KOTaHIeHC yIyla (¢ OIpPENessloTCs Kak ¢
MIOMOIIBIO OTHOIICHUH SINC U COS¢X , TAK U C TOMOLIBIO OCEU TAaHT€HCA U KOTAHT€HCA.

N3yuatorcs cBoiicTBa GyHKIMA tga u Ctg o Kak QyHKIMIA yIiia ¢ , TOKa3bIBAIOTCS OCHOBHBIC

(bOpMYJ'IBI JJIA HUX. BBO,I[HTCH IIOHATHA apKTAaHI'CHCA U apKKOTAHI'€HCAa Yrcjia U ¢ X IIOMOLIbIO
pemar0oTCA 3aja4r Ha HAXOKACHUEC BCCX YIJIOB, IJI KaAXKA0I'0 U3 KOTOPBIX ;I/IJII/I Ctga paBCH

(OombIIIe MIIM MEHBIIIE) HEKOTOPOTO YHCIIA. o

Dopmynvl cnodcenus.

OcHOBHas 11eJb — OCBOUTH (POPMYJIbI KOCHHYCa M CHHYCAa CyMMBbl M Pa3HOCTU JBYX YIJIOB,
BbIpa0OTaTh YMEHHUE BBIIOJHATH TOXAECTBEHHbIE IPEOOpPa30BaHUS TPUTOHOMETPUUYECKUX
BBIDAKCHUI C HCIIOJIb30BAHUEM BBIBEICHHBIX (opMmyn. Mcmomb3ys moka3zaHHbIE (GOpMYJIbI,
BBIBOISATCA q)OpMy.]II)I AJisi CHHYCOB U KOCHMHYCOB [[BOI\/JIHI)IX M TIOJIOBUHHBIX YTJIOB, @ TAKXC IJIA
NPOU3BEJCHUSI CHHYCOB M KOCHHYCOB YIJIOB. BBIBOAATCS (OpMyIBI Ui TaHI'€HCA CYyMMBI
(pa3HOCTH) JIByX YIJIOB, TAHI'€HCA JBOMHOIO M MOJOBUHHOIO YTIJIOB, JJISl BBIPAXXEHHUS CUHYCA,
KOCHHYCa U TaHTEHCA yIJia yepe3 TaHreHC NOBUHHOTO YTJIa.

Tpuzonomempuueckue QyHKyuu 4uci06020 apZymeHma.

OcHOBHas 11e1b — U3yYHUTh CBOMCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIMH M UX TPAPHUKOB.
[Tpu u3yueHuu 3TOi TeMbl BBOJUTCS MOHATUE MEPUOANYECKON (PYHKIIMY U €€ IJIaBHOTO TEepuoja,
JIOKa3bIBACTCS, UTO IVIABHBIA Nepuol GYHKUUH Y =SiNX U Y =COSX eCTb YMCIO 277 , a IJIaBHBIN

nepuoa yHkmi Y =tgx u Yy = CtgX ecTb 4ucio 7.

Tpuzonomempuueckue ypagHeHus u HepaAGeHCcmeda.

OcHoBHas 11enp —CHavasia paccMaTpHUBAECTCSl PEIIEHHWE MPOCTEUIUX TPUTOHOMETPUUECKUX
ypaBHEHUH, 3areM chopMHpOBaTH yYMEHHE pellaTh TPUTOHOMETPHUECKHUE YpPaBHEHUS W
HEpPABEHCTBA, YPABHEHUS, CBOIAIIMECS K MPOCTEUIIINM 3aMEHON HEU3BECTHOTO. PaccMarpuBaroTcst
CrocoObl  pelleHus]  TPUTOHOMETPHUYECKHX  YpaBHEHHMH ¢ TIOMOMIIBIO  OCHOBHBIX
TPUTOHOMETPUYECKUX (POPMYJT U, HAKOHEI, PACCMAaTPUBAIOTCS OJTHOPOIHBIE TPUTOHOMETPUUYECKHE
ypaBHEHUA. AHAJIOTUYHO CTPOUTCS U3YUEHHUE PELICHUS TPUTOHOMETPUUYECKUX HEPABEHCTB.
Bepoamnocmos coovimus.

OcHoOBHasl 11eJTb - OBJIAJIETh KIIACCUYECKUM MOHATHEM BEPOSATHOCTH COOBITHS, U3YUUTh €T0 CBOMCTBA
Y HAyYUTHCS MPUMEHSTh UX MPU PEIICHUH HECTOKHBIX 3a/a4.

Yacmoma. Ycnoenasn 6eposimmuocho.

OcHOBHas 11eNb — OBNAAETh MOHITUSIMH YaCTOTHI COOBITHS U YCIOBHOW BEPOATHOCTH COOBITHSA,
HE3aBHCHUMBIX COOBITHIA; HAYYUTHCS TPUMEHSTh UX MPHU PEUICHUH HECIOXKHBIX 3a/1a4.
Iloemopenue.

OcHoBHasi _1eNib — TMOBTOPUTh U OOOOLIUTH HW3YYEHHBIE BOMPOCHI aiaredpbl U Hayal
MaTeMaTH4YecKoro aHanusa 3a 10 kypc kiacca.
11 knace

DyHKkuUH ¥ rpaguKu.

DOneMeHTapHbie GyHKIHH. MccnenoBanue GyHKIHI U MOCTpOEHNE UX TPaUKOB JIEMEHTAPHBIMU
metonaMu. OcHOBHbIE crocoObl mpeoOpasoBanus rpadukoB. I'paduk GyHKUMH, coxepKaiux
MOJTYJIH.

OcHnosHas yenwv - OBIAJIeTh METOJJaMH UCCIIEAOBAHUS (PYHKIUI U IOCTPOSHUS UX TPaPHKOB.
IIpenen pyHKUMH U HENPEPbLIBHOCTb.

[Tonsitue npenena ¢pynkuun. OTHOCTOPOHHUE MTPEEIIbI, CBOWCTBA MpeienoB. HempepbhiBHOCT
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GbyHKIMA B TOUKE, HA HHTEpBaje, Ha oTpe3ke. HempephIBHOCTH 3JIeMEHTAPHBIX (DYHKITHIA.
OcHosHasi yenv - YCBOUTH TIOHATHS TIpefiesia GYHKIUY ¥ HEMPEePHIBHOCTH (PYHKIIUH B TOYKE U HA
WHTEpBAJeE.

OoOpaTHble PyHKUIMMH.

[Tonsitue obpatHoit pyHkuuu. Bzaumuo oOpatubie pyHkiuu. OOpaTHBIE TPUTOHOMETPUUYECKHE
byHKIHN.

OcHnosHas yenb -  yCBOUTH MOHATHE (DYHKIWHU, OOPATHOH K TAaHHOM, N HAYYUTh HAXOUTh
¢byHK1HIO, 0OpAaTHYIO K JJAHHOM.
IIpousBoanasn .

[TonsitTue npousBoaHoi. IlpomsBojgHas CyMMbl, Pa3sHOCTH, IPOU3BEIEHUS M YACTHOIO JIBYX
¢ynkuuii. HenpepblBHOCTh (YHKLIMH, UMEIOIUX MPOU3BOAHYIO0, Auddepenunan. [IponzBoansie
arieMeHTapHbIX QyHKIMHA. [Ipon3BoaHast c10kKHON QyHKITUH.

OcnosHas yenb — HAyYUT HAXOJUTh IPOU3BOIHYIO JTHOO0H 371€MEHTapHOM (DyHKIMH.
IIpumeHeHne NMPOU3BOIHOI.
MakcumMyM ¥ MHHEMYM QYHKIUH. YpaBHEHHE KacartenbHOW. [IpuOmmkeHHbIE BBIYUCICHHUS.
Bospacranue u yosiBanue Qynkuuii. [Ipon3BosHble BBICHIMX MOPSIKOB. DKCTpeMyM (QYHKIMHU C
€MHCTBEHHON KPUTUYECKOM TOUKOW. 3ajjaud Ha MakCUMyM U MUHUMYM. J[poOHO — sinHelHas
¢ynkuus. Iloctpoenune rpadukoB GyHKIMN C IPUMEHEHHEM IPOU3BOIHBIX.
OcHosHas yeib — HAYYUTh TPUMEHSATH IPOU3BOJHYIO MPH HCCIECI0BAHUU (QYHKIMA U PEIICHUH
IIPAKTUYECKUX 3a7ad.

IlepBooOpa3Hasi u MHTErpaJL.
[Tonstue nepBooOpaszHoil. Ilmomanpr KpuBonuHeHON Tpaneuuu. OnpeneneHHbI HHTErpa.
[IpubnmxeHHble BBIYHMCICHUS OlpeAesieHHoro unrerpaia. ®opmyna Heriorona — JleiiOnuiia.
CBolicTBa  omnpezneneHHbIX  MHTerpanoB. [IpumeHeHMe  OnpenesleHHOro  MHTerpaja B
TreOMETPUYECKUX U (PU3NIECKUX 3a/1auax.
OcnosHnas yenv — 3HaTh TaOJMIly NEpBOOOpa3HBIX (HEONpEIENECHHBIX HMHTErpajoB) OCHOBHBIX
byHKIMH 1 yMeTh puMeHATHh (hopmyny HeroToHa — JleliOHMIA 17151 BEIYMCIICHUS OTPEICICHHBIX
WUHTETPAJIOB.

PaBHOCH/IBHOCTH yPABHEHUH M HEPABEHCTB.
PaBHOCHIIBHOCTB TPe0Opa30BaHUs YpaBHEHUI U HEPABEHCTB.
Ocnoenas yenp — HAyYUTh IPUMEHATh PaBHOCUIIbHBIE TPEOOPAa30BaHUS PU PEILIEHUN YpaBHEHUHN
Y HEPaBEHCTB.

YpaBHeHMs - CJIeICTBHS.
[TonsiTue ypaBHeHUS — ciencTBUs. Bo3BeneHre ypaBHEHUs B YETHYIO cTeneHb. [loTeHmpoBanue
JorapupMHuUecKux ypaBHeHuH. Jlpyrue npeoOpa3oBaHUs, NPUBOAALIME K YPaBHEHUIO —
cnenctButo. [I[pumMeHeHre HeCKOIBbKUX MPe00pa3oBaHUi, IPUBOAAIIUX K YPABHEHUIO — CJIEJICTBUIO.
OcnosHas yenb — Hay4UTh IPUMEHSTh IPeoOpa30BaHus, MPUBOASIIME K YPABHEHUIO — CIEICTBHIO.
PaBHOCH/IBHOCTH YPABHEHHI U HEPABEHCTB CHCTEMAaM.
Pemiennie ypaBHeHuit ¢ momomipio cucteM. YpaBHeHus Buma f(a(x))=f(f (X)) . Pemenue
HEpaBEHCTB ¢ oMotk cuctem. Hepasenctsa Buna f (a(X)) >f (S (X)).
Ocnogénas yenb — HayuYnTh IPUMEHSTH IEPEX0/ OT ypaBHEHUS (UM HEPaBEHCTBA) K paBHOCUIIBHON
CUCTEME.

PaBHOCH/ILHOCTH YPAaBHEHHM HA MHOKECTBAX.
OcHoBHble NOHATHS. Bo3BeneHNe ypaBHEHMS B YETHYIO CTENEHb. Y MHOKEHUE YPaBHEHHUIO Ha
¢yukuuto. pyrue npeodpa3oBanus ypaBHeHuil. [IpuMeHeHne HECKOIBKUX MPeoOpa3oBaHMiA.
OcHoénas yenb — HAYUUTh NPUMEHATH NEPEXO0J K YPaBHEHHUIO, PABHOCWIBHOMY Ha HEKOTOPOM
MHO’KECTBE UCXOJHOMY YPAaBHEHMIO.
PaBHOCH/ILHOCTH HEPABEHCTB HA MHOKECTBaX.
OcHoBHble NOHATUA. B03Be/cHNE HEPAaBEHCTB B UETHYIO CTENEHb. Y MHOKEHHE HEPABEHCTB Ha
byukuto. Jpyrue npeoOpa3oBaHusi HepaBeHCTB. [IpuMeHeHHE HECKOJIBKUX IMpeoO0pa3oBaHMUIA.
Hectporue HepaBeHcTBa.
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OcHoeénas yenv - HAy4YUTh IIPUMEHATD NIEPEX0/] K HEPABEHCTBY, PABHOCUIBHOMY Ha HEKOTOPOM
MHO’KECTBE UCXOTHOMY HEPABEHCTBY.
MeToa NPOMEKYTKOB /1JIsl YPABHEHUI U HEPABEHCTB.
VYpaBHEHMsI ¥ HEPABEHCTBA C MOYJIIMU. MeTO/ HHTEPBaJIOB AJIsl HENIPEPBIBHBIX (DYHKLUH.
Ocnogénas yenb — HAy4YUuTh pellaTh ypaBHEHUs U HEPABEHCTBA C MOJYJISIMU U IIPUMEHSATh METO[
VMHTEPBAJIOB IS PELICHUs HEPABEHCTB.
Hcnosb3oBanue cBOMCTB (GyHKIMI PU PellIeHHH YPABHEHHU U HEPABEHCTB.
Hcnonb3oBanue  obnacTeil  CyIIECTBOBAaHHWS,  HEOTPHUIATENBHOCTH,  OTPAaHUYCHHOCTH,
MOHOTOHHOCTH U 3KCTPEMYMOB (DYHKIIMH, CBOUCTB CHHYCa M KOCUHYCA MPH PEILIEHUH ypaBHEHUN
Y HEPABEHCTB.
OchosHas yenb — HAy4YnTh IPUMEHATh CBOMCTBA (DYHKIMH IIPU PELICHUN YPAaBHEHUH U
HEPABEHCTB.
CucremMbl ypaBHEHHH ¢ HECKOJIbKUMM NepPeMeHHbIMH.
PaBHOCMIIBHOCTB cucTeM. Cuctema — ciieacrsue. MeTon 3aMeHbl HEU3BECTHBIX. PaccykaeHus ¢
YHMCJIOBBIMH 3HAYEHUSMU IIPU PEIIEHUN CUCTEM YPaBHEHUM.
OchosHas yenb — OCBOUTh Pa3Hble CIIOCOOBI PELIEHHs CUCTEM YPaBHEHUHN C HECKOJIbKUMU
IIEPEMEHHBIMH.
IMoBTOpeHHe Kypca ajreGpbl H HAYAJ MaTeMaTHYecKOro aHajausa 3a 10 — 11 kiace (19
4acoB, U3 HUX 2 yaca UTOroBasi KOHTPOJIbHAs paboTa)

I'eomeTpus

10 xknace
BBegenne (akcHOMBI cTepeOMeTPUM M UX CJIeICTBHSA).

ITpencraBnenue pasaesna reoOMETpUM — crepeoMeTpurd. OCHOBHBIE ITOHTHS CTEPEOMETPHH.
AKCHOMBI ~CTEpEOMETPUM M HUX CHEACTBUS. MHOrorpaHHUKU: KyO, mapajuienenumne,
IPSIMOYTOJIBHBIN NapajljiesIenuIe ], Ipyu3Ma, IpsAMas IOpu3Ma, IpaBWIbHAsA NPU3Ma, NUpaMUia,
npaBWibHasg nUpaMuja. MoJeiaupoBaHUE MHOTOIPDAaHHUKOB M3 Pa3BEPTOK M C IOMOIIBIO
FEOMETPUUYECKOTO KOHCTPYKTOpA.

Heab: o3nakomumv yuawuxcsi ¢ OCHOBHBIMU CEOUCMEAMU U CHOCODAMU 3A0AHUSA
naocKkocmu Ha 6asze 2pynn aKcuom cmepeomempuu u ux ceocmeuii.

Ocnoenas yenv — cHopMHUpPOBaTh NMPEACTABICHUS YYaIIUXCS 00 OCHOBHBIX MOHSTHUSX U
aKCUOMaxX CTEPEOMETPHH, IMO3HAKOMHUTh C OCHOBHBIMU IPOCTPAaHCTBEHHBIMH (UrypamMu H
MOJIETMPOBAaHUEM MHOTOI'PaHHUKOB.

OCOOeHHOCTBIO yueOHMKa SIBISIETCS paHHEe BBEJICHHE OCHOBHBIX IMPOCTPAHCTBEHHBIX
¢buryp, B TOM 4ucCje, MHOTOTPAaHHUKOB. J[al0TCS HECKOJIBKO CIOCOOOB M3TOTOBIIEHUS MOJEneH
MHOTOTPaHHMKOB M3 pPa3BePTOK M TEOMETPUYECKOTO KOHCTpyKTOpa. MogaenupoBanue
MHOTOTPaHHHUKOB CITy’)KUT BaXXHbIM (DAaKTOPOM pa3BUTHUS IMPOCTPAHCTBEHHBIX MpPEICTaBICHUM
ydalmxcs.

IMapanieJJbHOCTh NPAMBIX H IJIOCKOCTEH.

Ilepecekaromuecs, mnapauieIbHble M CKPEUIMBAIOLIMECS MPSMBIE B IPOCTPAHCTBE.
Knaccugukanus B3aUMHOTO pacmojioXKeHUs JABYX TMpsMBIX B IpocTpaHcTBe. llpu3Hak
CKpEIIMBAIOIIUXCS OpsMbIX. [lapannenbHOCTh NpsIMOW M IJIOCKOCTH B NPOCTPAHCTBE.
Knaccugukaius B3aMHOTO pacroyioKeHHsl NpsMOM M miockocTH. lIpu3Hak mapaiienbHOCTH
npsiMmoii U miockoctu. [lapamnmensHocTs AByX miockocted. Kiaccuduxanuss B3auMHOTO
pacnosioxeHuss IByX IulockocTed. Ilpu3Hak mapannenbHOCTH JBYX IulocKocTed. IlpusHaku
MapajuIeIbHOCTU JBYX NPSIMBIX B IPOCTPAHCTBE.

Heab: oamv yuawumcsa cucmemamuyeckue 3HAHUA O NAPALIENLHOCMU NPAMbIX U
nI0CKOCmel 8 NPOCmMpPaHcmee.

OcnosHas yenb — cOPMHUPOBATH MPEICTABICHUS YUAIIUXCSI O TOHATUH MApaIEIbHOCTH U
0 B3aMMHOM pPAacMOJOXKEHUHU MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, CUCTEMATUYECKH HU3YUHUTh
CBOMCTBA NApaUIEIBHBIX MPSAMBIX U IUIOCKOCTEH, II03HAKOMUTh C TOHATUSAMU BEKTOPA,
NapajuleIbHOTO  TIEPEeHOCa, MapajljIeIbHOrO  MPOEKTHPOBaHHMS U HAy4YuTh  H300paxarhb
IPOCTPaHCTBEHHBIE (PUTYPHI HA MJIOCKOCTU B MapalIeIbHON MPOEKIIHH.

B nanHoO#l Teme 000011ai0TCs M3BECTHBIE U3 IUIAHUMETPUM CBEJIEHUS O MapauieIbHBIX
MPSAMBIX. BOJIBIIIYI0 MOMOIIE NPY WIITIOCTPALIMU CBOWCTB NMAPAJUIEIbHOCTH U MPU PEIIECHUN 3a7a4
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MOTYT OKa3aTb MOJEIN MHOTOTPAHHHUKOB.

31ech ke yyarruecs 3HaKOMSTCS C METOJIOM HM300pakKeHUs! MPOCTPAHCTBEHHBIX (uryp,
OCHOBAaHHOM Ha MapajuleJIbHOM HPOEKTUPOBAHUH, IOJIyYalOT HEOOXOIUMBIE NPAKTUYECKHUE
HaBBIKU 110 U300pa’kEHUIO TPOCTPAHCTBEHHBIX (DUTYP HA MIIOCKOCTH. /151 yriyGIeHHOTO H3yYeHuUs
MOTYT CIIY’KUTh 3aJja4l Ha IOCTPOEHUE CEYCHUI MHOTOIPAaHHUKOB IUIOCKOCTBIO.
IlepneHaMKYyISPHOCTH NPSAMBIX H IIOCKOCTEIA.

Yron Mexngy HOpsAMBIME B NpocTpaHCTBE.  llepneHauMKyJIsspHOCT — IPSIMBIX.
IlepneHquKyIApHOCTh NIPSIMOM M IUIOCKOCTH. lIpM3HaK IEepNEeHAUKYISIPHOCTH INPSIMOU U
I10CKOCTH. OpTOroHalbHOE NpPOEKTUpOBaHuWE. lleprneHAuKyyssp M HaKIOHHAsA. YTIon MEXIY
NpsAMOM W TUIOCKOCTBhIO.  JIByrpaHHbIii  yroj. JIMHEWHBIA yrojl JABYTpaHHOrO  yIJia.
IlepnenquKyasapHOCTh  IUIOCKOCTEH. IIpu3HaK NEpPHEHAMKYJISIPHOCTH  ABYX  INIOCKOCTEH.
PaccrosHue Mexy TOYKaMu, IPSMBIMH U IIJIOCKOCTSIMHU.

Heab: oamb yuawumcs cucmemamuyeckue 3HAHUA O NEPHNEHOUKYIIAPHOCIU NPAMBIX U
NI0CKOCmel 6 NPOCMPAHCMee, 66eCmu NOHAMUE Y2106 MeNHCOY NPAMBIMU U NIOCKOCTAMU.

Ocnosnasi  yenv —  chOPMHPOBATH  MPEACTABICHHUS  ydyallUXcs O  IMOHATHUAX
NEPIEHIUKYJIAPHOCTH MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE, CUCTEMATUYECKU U3YYUTh CBOMCTBA
NEPNEHIUKYISPHBIX MPSAMBIX M IUIOCKOCTEH, IO3HAKOMHUTb C IOHSATHEM LEHTPaJIbHOTO
IOPOEKTHUPOBAHUSA U HAyuyuThb H300pa)kaTb MPOCTPAHCTBEHHblE (UIYpbl HA IUIOCKOCTH B
LEHTPAJIbHOU ITPOCKLIHH.

B nanHoii Teme 0000111at0TCS M3BECTHBIE U3 IJITAHUMETPUU CBEACHHUS O NMEPIEHIUKYIISIPHBIX
npsiMbIX. BOJbIIYI0 TOMOIIL NMPU WILIIOCTPALIMK CBOMCTB NMEPIEHAUKYISIPHOCTH U MPHU PELICHUN
3aJa4 MOT'YT OKa3aTb MOJEJIM MHOTOTPaHHHUKOB.

B kauecTBe 1OMOIHUTENBHOTO MaTepHalla yyalyecs: 3HaKOMATCS C METOJIOM U300paKeHHs
IPOCTPAHCTBEHHBIX (DUTYp, OCHOBAHHOM Ha LEHTPAJIbHOM HPOEKTHpOBaHUU. OHM y3HAIOT, YTO
LEHTPaJIbHOE IPOEKTHPOBAHUE HCIOJB3YETCS HE TOJBKO B T€OMETPUU, HO U B KUBOIMCH,
¢dororpaduu u T.1., YTO BOCIPHUATHE YEIOBEKOM OKPYKAIOLIMX MPEIMETOB IMOCPEACTBOM 3PEHUS
OCYIIECTBISICTCA 10 3aKOHaM LEHTPAJIBHOIO IMPOEKTHUPOBAaHUA. YYaluecs IOJIy4aroT
HE00X0IMMbI€ MPAKTUUECKNE HABBIKU IO N300PaXKEHUIO IPOCTPAHCTBEHHBIX (PUIYp Ha MIIOCKOCTH
B LICHTPAJIbHOU MTPOECKLIUN.

BekTopsl B npocTpancrse.

ITonsaTtue BekTopa B mpocTpaHcTBe. CII0)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA
yucino. KoMitaHapHbie BEKTOPBI.

Metoa KOOpAMHAT B IPOCTPAHCTBE.

[TpstmoyronbHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. CBsi3b MEKIY
KOOPJMHATAMM BEKTOpA U KOOpAUHATamMu Touek. IIpocreiimne 3anadu B KoopaArHATaX. YToi
MEXy BEKTOpaMH. BrluncieHue yrioB Mexay IpsIMbIMU U IUNIOCKOCTAMH. L{eHTpanbHas
cummertpus. OceBast cuMMeTpus. 3epKanbHas cuMMeTpust. [lapaniensHblil nepeHoc.

IHoBTOpEHME.

Heas: nosmopums u 0606wums mamepuan, usyyennwii 6 10 kracce.

11 kaace
MHoOrorpaHHuKH.

MHororpanssle yriael. BbIykiaele MHOTOIDAaHHMKM M KX cBoWcTBa. IIpaBuibHbIE
MHOTOTPaHHUKH.

Heab: cpopmuposams y yuawuxca npedcmagnenue 06 OCHOBHbIX 8UOAX MHO202PAHHUKOB
U UX CBOUCMBAX; pACCMOMPEmb NPAGUTbHbLE MHO202PDAHHUKU.

OcHosHas yenb — MO3HAKOMUTD YYaIIUXCS ¢ TIOHATHSIMU MHOTOTPAHHOTO YTJIa U BBIITYKJIOTO
MHOTOIPAHHHUKA, PAacCMOTPETh TeOopeMy Oiilepa M €€ NPWIOKEHUS K PEHICHUIo 3aaad,
chopMHpOBATH NMPEICTABICHUS O IPABUIIBHBIX, MTOJIYIPABUIIBHBIX U 3BE€3T4aThIX MHOTOI'paHHHKAX,
MIOKa3aTh MPOSBICHUS] MHOTOTPAHHUKOB B IIPUPOJIE B BUJE KPUCTAIIIOB.

Cpenu mpocTpaHCTBEHHBIX (GUryp oco0oe 3HaueHHE WMEIOT BBINYKJble (QUTYpBl U, B
YaCTHOCTH, BBIMTYKJIbIE MHOTOTpaHHUKH. Teopema Diiepa 0 uucie BEPIIMH, pedbep M TrpaHeit
BBIITYKJIOIO0 MHOTOTPAHHUKA WUIPAET BAXXHYIO POJb B PA3MUYHBIX 00JAcTAX MaTeMaTHUKU U ee
npuioXkeHusx. [Ipn n3ydeHun npaBWIIBHBIX, MMOITYNPABWIBHBIX U 3BE314aTbIX MHOTOTPAHHUKOB
CIEeNyeT HCIONb30BaTh MOJEIM 3TUX MHOIOTPAHHUKOB, M3TOTOBJIEHUE KOTOPBIX OIKMCAHO B
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y4eOHHKE, a TaKkKe TpaduuecKre KOMIBIOTEPHBIE CPE/ICTBA.

uavHap, KOHYC U ap.

ITonstue nunuuapa. [lnomans nosepxHocty nunuHapa. Ilonsatue xonyca. [lnomans
MOBEPXHOCTH KOHYca. Y ceueHHbIN KoHyc. Cdepa u map. YpaBaenue chepsl. Bzanmuoe
pacmionoxeHue cdepbl U iockoctu. KacarensHas miaockocts K cepe Ilnomans chepsi.
O0BémbI Te1.

[TonsiTue o6bema. OO6BeM npsIMOYTOJIbHOTO Napauienenunena. OobeM npsMoii mpu3msl. O0beM
IMHApa. Beraucienue o0beMOB Tell ¢ TOMOIIBIO ONpeAeIeHHOro nuTerpaia. Oobvem
HakJIOHHOU mpu3Mbl. O0beM nupamuasl. O6beM KoHyca. O6beM mapa. O0BEM MapOBOTO
CErMEHTa, IIApOBOTO CJIOS M MIApOBOTO ceKkTopa. [lmomans cdepsl.

®OPMbI OPTAHU3AIIMY YUEBHBIX 3AHSITUM,
OCHOBHBIX BUJIOB YYEBHOM JJESATEJbHOCTH

B ocHOBy opranm3aruu yuyeOHBIX 3aHATHH M OCHOBHBIX BHUJOB JCSITEILHOCTU YYAIIUXCS
MOJIOXKEH CHUCTEMHO-IESATEILHOCTHBIN TOAXO/l, TMO3BOJIIONMI (OPMUPOBATh Y OOYUYAIOIIUXCS
YHUBEpCcaJIbHbIC YUeOHBIC ICHCTBUS. B KauecTBE OCHOBHBIX UCIIOIB3YIOTCS MIPOOIEMHBIE METO/IbI
00yUYeHHMSI: YACTUIHO-TIOMCKOBBII, UCCIICIOBATEIbCKHIA.

[TpuoputeTHbIMU (hOPMaMU U METOJAAMH Pa0OTHI C 00YJAIOIIUMUCS SBIISTFOTCS: TPOSKTHAS
pabota, ¢poHTanbHas paboTa, paboTra B MaiblX rpynmnax (2-3 denoBeka), MCCleAOBaTEIbCKas
JESTEIIbHOCTh, HMH()OPMAIIMOHHO-TIOUCKOBAsT  JACATEILHOCTh (paboTa ¢  JOMOJHHUTEIHHBIMU
UCTOYHUKAMU WH(POPMAIUU:  SHIUKJIONECAUSMHU, CIPABOYHUKAMH, CIOBApSMH, HAY4YHO-
HOITYJIIPHOM TUTEpaTypoit, pecypcamu Internet), mpeycMOTpPEeHO MPOBECHUE BUACO-YPOKOB.

Bce BhIeniepeurcieHHbIE TEXHOIOTUN TaKKe pacCUMTaHbl U A 00ydeHus ydamuxces ¢ OB3.

TEMATUYECKOE INIAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOM TEMbI

AJire0pa ¥ HaA4YaJIa MATEMATHYECKOr0 aHAJIM3A. 10 xaace
No HaumenoBanue paszenos Yacer
n/m U TeM y4eOHOT0
BPEMEHHU
§1. /lelicTBUTEIbHBIC YHCJIA 12 yacos
1 ITonsTie geicTBUTENbHOrO unciia. MHokecTBa uncel. CBoiicTBa 4
JICHCTBUTEIIBHBIX YHCEIL.
2 Meron maremarndeckoi uHaykuuu. [lepecranoBku. Pazmenenus. 4
CoueraHnusl.
3 JlokazarenbCcTBa YMCIOBBIX HEPABEHCTB. J[€IMMOCTD LIEIbIX YHCEIL. 4
CpaBHeHHS IO MOTYJIIO M. 3a7a4M ¢ ETOUUCITEHHBIMU
HEU3BECTHBIMH.
§2. PauuoHa/ibHbIe yPABHEHUS] M HEPABEHCTBA 18 yacoB
4 Pannonaneubie BoipaskeHus. ®opmyssl 6uHoMa HeroToHa, cyMMBI 1 3
Pa3HOCTHU CTEIEHEN.
5 Pannonanbubie ypaBHeHHs. CHCTEMbI pallMOHAIBHBIX YPaBHEHHI. 4
6 Meroa MHTEPBAJIOB PELICHUS HEPABEHCTB. 3
7 Pannonansubie HepaBeHcTBa. HecTporue HepaBeHcTBa. CHUCTEMBI 7
paloHaIbHBIX HEPABEHCTB.
8 Konrponbnas padora Nel. ParnionansHble ypaBHEHUSI U HEPABEHCTBA. 1
§3. KopeHnb cTenenu n. 12 yacoB
9 [Monstue pyHkuuu u ee rpaduka. Oyukmus y = X" . 3
10 ITonsiTue kopHs creneHu N . KopHU 4ETHON ¥ HEYETHOM CTETIEHEH. 3
11 Apudmernueckuit kopeHb. CBoiicTBa kopHeill crenenn. OyHKIMS 5
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y=Ux,x>0.

12 Kontponbnas pabora Ne2. Kopens crenenu n. 1
§4. CreneHb NMOJIOKUTEJIHHOI0 YHCJIA 13 yacos
13 Crernensb ¢ pallnoHaIBHBIM MTOKa3zatesaeM. CBoOMCTBA CTENEHH C 3
palMOHATILHBIM ITOKA3aTeNIeM.
14 [TonsiTue npenena nocnenoareabHOoCcTU. CBONCTBA MPEEIIOB. 4
15 BeckoneuHo yObIBaromias reomeTpuieckast nporpeccus. Yucio q. 3
[ToHsiTHE CTENEHU C pallMOHATLHBIM TIOKA3aTENIEM.
16 [TokazarenbHas QyHKIHAL. 2
17 Konrponsnas padora Ne3. Crenenp ¢ pariioHaIbHBIM TIOKA3aTEIEeM. 1
§5. Jlorapugmbi 6 yacos
18 [Tonsitue norapugma. CBoiicTBa J0rapupmMoB. 3)
19 Jlorapudmudeckast GpyHKIHS. 1
§6. Iloka3aresbHbIe U Jorapupmuyeckue ypaBHeHUs U 11 gyacos
HEepaBeHCTBA.
20 [Tpocreiimue nmoka3zaTenbHbIE U JOrapuMUUECKUe yPaBHEHUS. 2
21 YpaBHeHUs, CBOASIINECS K TPOCTEHIIINM 3aMEHON HEM3BECTHOTO. 2
22 [Ipocreiimue moka3aTenbHbIC U JorapupMHUUECKHEe HEPABEHCTBA. 4
23 HepagenctBa, cBonsIMecs K IPOCTEUIITUM 3aMEHOW HEU3BECTHOTO. 2
24 Kontponbnas pabota Ne4. [TokazarenbHbie U JIorapupMUIECKIe 1
ypaBHEHHSI 1 HEPAaBEHCTBA.
§7. Cunyc n KocuHYC yIJa 7 yacoB
25 [Tonstue yrna. Panuannas mepa yria. 2
26 Ormpenenenne cuHyca U Kocunyca yriaa. OCHOBHbIE (POPMYJIIBI AJIs 3
sina u cosx .
27 ApPKCHHYC U apKKOCHHYC. 2
§8. Tanrenc u KOTaHreHc yrJja 6 yacos
28 Omnpenenenne TaHreHca U KotaHreHca yriaa. OCHOBHBIC (POPMYITBI IS 3
tgau ctgor
29 ApPKTaHT€HC U apKKOTAHI€HC. 2
30 Konrtponbnas padora NeS. Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC 1
yTJIOB.
§9. ®opmy.ibl ci10KeHUs 11 yacon
31 KocuHyc pa3HOCTH U KOCUHYC CyMMBI IBYX YIJI0B. @OpPMYIIbI IS 3
JIOTIOJTHUTEIBHBIX YTIIOB.
32 CuHyC CyMMBI U CHHYC Pa3HOCTH JBYX yrioB. Cymma U pa3HOCTb 4
CHHYCOB U KOCHHYCOB.
33 DopMyIIbl U IBOWHBIX W TOJIOBUHHBIX YTJIOB. 2
34 [Tpou3sBeneHue cUHYCOB U KOCUHYCOB. DOPMYJIBI [l TAHTCHCOB. 2
§10. Tpuronomerpuyeckne (PyHKIHN YHCI0BOI0 apryMeHTa 9 yacos
35 dyHKIHS Y = Sin X 2
36 dDyHKIMA Y = COS X 2
37 OyHKus y = tgx 2
38 dyHKIUA Y = CtgX 2
39 KontponbHas padora Ne6. TpuroHomerpuieckne mpeoOpa3oBaHusl. 1
§11. Tpuronomerpnyeckne ypaBHeHHsl 1 HEPaBeHCTBA 12 yacos
40 IIpocreiinre TPUrOHOMETPUYECKUE YPABHEHUS. Y pABHEHMS, 4
CBOJISIIIIMECS K MPOCTEHIINM 3aMEHOM HEU3BECTHOTO.
41 [TprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (GOPMYII ISl PELICHUs 3
ypaBHeHH. OTHOPOIHBIC YPABHEHUSI.
42 IIpocreiimne HepaBeHCTBA ISl CHHYCa, KOCUHYCA, TAHTE€HCA U 2
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KOTaHT'eHCa.
43 HepasenctBa, cBoadIuecs K IpOCTEHIIUM 3aMEHON HEU3BECTHOTO. 1
44 BBenenue BcriomorareapHOTO yria. 1
45 Konrponsnas padora Ne7. TpuroHomeTprudeckue ypaBHEHUS U 1
HEPaBEHCTBA.
§12. BeposiTHOCTB cOOBITHS 6 yacos
46 [TonsiTHE BEPOATHOCTH COOBITHSI. 3
47 CBoiiCTBa BEPOSITHOCTECH. 3
§13. YacrtoTa. YciaoBHasi BEepOSITHOCTh 2 yaca
48 OTHOCHUTENBHAS YaCTOTA COOBITHSL. 1
49 VYcnoBHast BepossTHOCT. HezaBucuMble COOBITHS. 1
IloBTOpPEHME 11 gyacos
50 PanmoHansHbIC YpaBHEHHsI 1 HEPABEHCTBA. 1
o1 [TpeoOpa3zoBaHue BbIpaXKEHUM, COEPIKALIUX KOPHU U CTEIIEHH. 2
52 Pemenune mokaszaTenbHBIX U JOTapUPMUUECKIX YPAaBHEHUH. 2
53 Pemenne mokaszarenbHBIX U JOTapUPMHUECKUX HEPABEHCTB. 2
54 Perennie TpUroHOMETPUUYECKUX YPABHEHHIA. 2
55 Kontponbnas paborta Ne§. torossiii TecT B popmate EI'D. 1
56 Ypok —koHcynpTanus. Pabora nHag omuOkamu. 1
AJredpa M HayaJia MATEMaTHYECKOI0 aHAJIM3A. 11 kaacc
Ne HaumenoBanue pazzienon Yacel
/11 U TEM y4ebHOro
BPEMEHU
§1 ®ynkuumn u ux rpagpuxkn 9 yacos
1 DneMeHTapHbIe (QYHKINU. 1
2 Oo6nactp omnpeneneHus 1 0071acTh U3MEHEHUS (PYHKIINH. 1
OrpaHn4eHHOCTD (DYHKIIHU.
3 YeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTD (PYHKITHIA 2
4 [TpomexxyTku Bo3pacTaHusl, yObIBaHMUsI, 3HAKOIIOCTOSIHCTBA M HYJIN 2
GbyHKIUH.
) HccnenoBanue QyHKIMI U OCTpOECHNE UX IpaUKOB 1
AIIEMEHTAPHBIMHA METOIAMH.
6 OcHoBHbIE c11I0CO0OBI Tpeo0pa3zoBaHus I'padUKOB. 1
7 I'paduku pyHKUIMH, coaepKaMX MOTYJIH. 1
§ 2. IIpenen pyHKIUM U HENPEPHIBHOCTH 5 yacoB
8 [TonsTue npenena GyHKIMH. 1
9 OnHOCTOPOHHME NPEEIBI. 1
10 CBoiicTBa npeaenoB QyHKIHA. 1
11 IToHsATHE HENTPEPHIBHOCTH (QYHKIINU. 1
12 HenpepbIBHOCTH 371€MEHTapHBIX (PYHKIUIA. 1
§3. O6partHbie pyHKIUN 6 yacos
13 [TonsiTne obpaTHON QyHKUIMU. 1
14 B3anmuO 0OpaTHBIE PYHKITUN. 1
15 OO6paTHble TPUTOHOMETpUYECKUE QYHKITUH. 2
16 [Tpumeps! ucnonb30BaHUs 0OPATHBIX TPUTOHOMETPHUECKUX (DYHKITHA. 1
17 Kontponbnas padora Nel «DyHKIusI» 1
§ 4. IlpousBoanas 11 yacoB
18 [lonsiTHE TPOU3BOIHOM. 2
19 IIponsBonHas cymmsl. [IponsBoaHas pazHocTH. 2
20 HenpepriBHOCTH QyHKINI, UMEIOIIUX TPOU3BOJIHYIO. 1
Huddepennmar.
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21 IIponsBonHas npoussenenus. IIponzsoanas yacTHoro. 2
22 [Tpon3BoaHBIC AIIEMEHTAPHBIX (YHKIIUH. 1
23 [Tpoun3BoHas CIIOKHOHN (HYHKIIUH. 2
24 Kontponbnas padota No2 «IIpousBoanasy» 1
§ 5. [IpumeHeHnune NpoOU3BOAHOM 16 yacoB
25 MakcumMyM ¥ MUHUMYM (QYHKITHH. 2
26 YpaBHEHHE KacaTeIbHOU. 2
27 [TpuGnuxeHHbIe BEIYMUCICHUS. 1
28 Bospacranue u yosiBanue GpyHKIHA. 2
29 [Tpon3BOHBIE BBICIITUX TOPSIKOB. 1
30 DKCTpeMyM (PYHKITUHU C €TMHCTBEHHON KPUTHIECKON TOUKOH. 2
31 3ajaun Ha MAaKCUMYM H MUHUMYM. 2
32 AcumnToTsl. J[poObHo-nrHEHAsS QyHKIUS. 1
33 [TocTpoenue rpadukoB QPyHKIUH ¢ IPUMEHEHHUEM TIPOU3BOTHOM. 2
34 KontponsHas padora Ne3 «IIpumeHenne npou3BoIHON 1
§ 6. IlepBooOpa3Has u HHTErpaa 13 yacoB
35 [TonsTHE TIEPBOOOPA3HOM. 3
36 [Tnomanb KPUBOTMHEWHOMN TPATICITHIH. 2
37 Onpe/eieHHbBIN HHTETPal. 1
38 [TpubnmkeHHOE BBIYUCIICHUE ONPEICICHHOTO HHTETpaIa. 3
39 dopmyna HeroTona-JleiiOHuma. 1
40 CBOIACTBA OIPE/ICIICHHBIX HHTETPAJIOB. 1
41 [TpumeHeHue ornpeieIeHHBIX HHTETPAJIOB B TEOMETPHUECKUX U 1
bu3nYecKux 3a1avax.
42 Konrponsnas padora Ne4 «IlepBooOpasHasi u HHTETpam» 1
§ 7. PAaBHOCHJILHOCTH YPABHEHHUI1 U HEPABEHCTB 4 yaca
43 PaBHOCUIIBbHBIE Tpe0oOpa3oBaHus YpaBHEHHIA. 2
44 PaBHOCMIIBHBIE Tpe0Opa30oBaHMsI HEPABEHCTB. 2
§ 8. YpaBHenus- caencreus 8 yacos
45 [TonsiTHe ypaBHEHUSA-CIEACTBUS. 1
46 Bo3BeneHune ypaBHEHUS B UETHYIO CTEIIEHb. 2
47 [ToTenuupoBanue JorapuPMUUECKUX YpaBHEHHI. 2
48 Hpyrue npeobpa3oBanusi, IPUBOAIINE K YPABHEHUIO- CIIE/ICTBHUIO. 1
49 [IpumeHeHne HeCKOIBbKUX MPeoOpa30BaHNi, MPUBOASILIUX K 2
YpaBHEHHIO- CIICJICTBHIO.
§ 9. PaBHOCHJIBHOCTH YPABHEHH I U HEPABEHCTB CHCTEMaM 13 yacoB
50 OCHOBHBIE TIOHSATHS. 1
51 Pemienue ypaBHEHUI ¢ TOMOIIBIO CUCTEM. 2
52 Perienue ypaBHEeHUI ¢ TOMOIIBIO CHCTEM (IIPOAOIKEHHE). 2
53 VYpasuenus suaa f(o(x)) = f(B(x)). 2
54 Peniennie HepaBEHCTB C MOMOIIBIO CUCTEM. 2
55 Pemennie HepaBeHCTB € MOMOLIBIO CUCTEM(ITPOOIIKEHHE). 2
56 Hepasenctsa Buaa f(a(x)) > f(B(x)). 2
§ 10.PaBHOCHJILHOCTH YPABHEHUI HA MHOKECTBAX 7
57 OCHOBHBIE TIOHSITHS. 1
58 Bo3Benenune ypaBHEHUS B UETHYIO CTETIEHb. 2
59 YMHOKeHUEe ypaBHEHUS Ha (PYHKIIHIO. 1
60 Jpyrue npeoOpa3oBaHus ypaBHEHUH. 1
61 [IpuMeHeHne HeCKOJIBKUX MPeoOpa3oBaHMil. 1
62 KonrtponbHas pabora Ne 5 «PaBHOCHIBHOCTh YpaBHEHUH U 1

HCEPAaBCHCTB»
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§ 11. PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBAaX 7 4acoB
63 OcHOBHbIE OHATHS. 1
64 Bo3Benenne HepaBEeHCTB B UETHYIO CTEIICHb. 2
65 YMHOXEHHE HEPABEHCTB Ha (DYHKITHIO. 1
66 Jpyrue npeoOpa3oBaHus HEPaBEHCTB. 1
67 [TpumMeHeHne HECKOIBKUX MPeoOpa3oBaHMii. 1
68 Hectporue HepaBeHCTBa. 1
§ 12. MeToa npoMe:KYTKOB /IIsl yPABHEHMIi 1 HePaBEHCTB 5 yacoB
69 YpaBHEHHS ¢ MOTYJISIMH. 1
70 HepaBeHnctBa ¢ Moy IaMH. 1
71 Metoa HHTEPBAJIOB ISl HEPEPHIBHBIX (DYHKITHIA. 2
72 Kontposbnas padota Ne 6 «Pemienue ypaBHeHU 1 HEPABEHCTBY» 1
§ 13. Ucnoub30Banue cBOMCTB GYHKIIMI IPU pellIeHu 5 yacoB
YPABHEHUI1 U HEPABEHCTB
73 Hcnonws3oBanue o0macTei cynecTBOBaHUS (PYHKITUH. 1
74 Hcnonb30BaHne HEOTPUIATEILHOCTH (DYHKITUH. 1
75 Hcnonp30BaHne OrpaHHYCHHOCTH (DyHKIIHH. 1
76 Hcnonp30BaHne MOHOTOHHOCTH M 9KCTPEMYMOB (DyHKIIHH. 1
77 Hcnosb30BaHnE CBOKWCTB CUHYCA U KOCUHYCA. 1
§ 14. Cucrembl ypaBHeHHUH ¢ HECKOJIBLKUMH HEH3BECTHBIMU 8 yacos
78 PaBHOCHIIBHOCTD CHUCTEM. 2
79 PaBHOCHIIBHOCTD CHUCTEM. 2
80 Mertox 3aMeHBI HEU3BECTHBIX. 2
81 Paccyxnenus ¢ YMCI0BBIMH 3HAYCHUSIMU TIPU PEIICHUH YPaBHEHHUHA 1 1
HEPaBEHCTB.
82 KonTponbnas padota Ne 7 «Perienue cuctem ypaBHEeHHID) 1
IToBTOpEHUE 19 yacoB
83 [ToBTOpenue Kypca anreOpsl ¥ Ha4a]l MaTeMAaTHIECKOTO aHAIM3a 3a 15
10-11 xmaccsr.
84 Hrorosas koHTpoJIbHAs paboTa Ne 8 2
I'eomerpus
Ne n/nt HaumenoBanue Yacsl yuebHOrO
pas3zesnoB U TeM BpEMEHU
10 kaace
1. Hekotopsle cBeieHNs U3 IIIaHUMETPUU 12
2. Beenenne 3
3. [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH. 16
4. IlepnieH IMKYISIPHOCTD NPSMBIX U INIOCKOCTEH. 17
0. MHororpanHuKu 14
6. 3akounTeIbHOE MOBTOPEHUE Kypca reomerpun 10 kiacca. 6
11 xknace
7. Hunuapap, KoHyC U map 16
8. OObeMbI Ten 17
0. BexTops! B IpocTpaHCcTBE 6
10. Meroa KoOpAMHAT B IPOCTPAHCTBE. JBH>KEHMS. 15
11. 3aKIIIOUYNTEIbHOE TOBTOPEHUE IIPU MMOATOTOBKE K UTOTOBOM 14
aTTECTAIMU 110 TEOMETPHH.
Hroro: 408
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YMK

YMK:

Pabouas mporpamma npenHa3HadeHa JUIsl OpraHU3alMy mpoliecca oOydeHHUs MO  CIEAYIOIEeMy

Auredpa u HayaJs1a maTeMaTuueckoro anajausza C. M. Hukouabckoro u ap.:

1.

Hukonsckuit C. M., IToranoB M. K., PemmernukoB H. H. u np. MaTtemaruka: anreOpa u Hadyana
MaTeMaTUYeCKOIro aHajau3a, reoMerpus. Anredpa M Hayajla mMareMathyeckoro axamusa. 10
kJacc. ba3oBblil 1 yriryOnéHHbIN ypOBHH

Hukonbckuit C. M., IloramoB M. K., PemernukoB H. H. m np. Anrebpa u Hauama
MaTteMaTHuecKoro aHanusa. 11 kmacc. ba3oBbiil ¥ yriayOi€HHBINH YPOBHU

[Toranor M. K., [lleBkun A. B. Anrebpa u Havyajia MaTeMaTHYECKOTo aHainu3a. lugaktnueckue
marepuaibl. 10 kimacc. bazoBeiii ¥ yriyOnéHHBINA YPOBHU

[llerreneBa 0. B. Anrebpa m Havajsa MaTeMaTHYeCKOro aHaiu3a. TeMarwmdeckue TecThl. 10
kJacc. ba3oBblil 1 yriyOnéHHbIN ypoBHH

[Toranor M. K., lllekun A. B. Anrebpa n Hauana MaTeMaTHYECKOTO aHalM3a. MeToInuecKue
pexomenanuu. 10 knacce. ba3oBblii U yriayOnEéHHbIN YpOBHU

[Toranor M. K., [lleBkun A. B. Anrebpa u Havyajia MaTeMaTHYECKOTo aHaiau3a. Jlugaktnueckue
matepuaisl. 11 knacc. ba3oBblil v yriyOia€HHbBIN YPOBHU

[Hemnenesa 0. B. AnreOpa u Hayana MareMaTH4yecKOro aHanu3a. Temartuuyeckue TecThl. 11
kJacc. ba3oBblil ¥ yriyOnEHHBINA ypOBHU

[Toranor M. K., llleBkun A. B. Anrebpa n Hauana MaTeMaTHYECKOTO aHalM3a. MEeToIMYeCKue
pexomenaauuu. 11 knacc. ba3oBblil v yriyOia€HHbBINA YPOBHH.

I'eomerpus JI. C. Atanacsina u ap.

1. Aranacsn JI. C., byry3os B. ®@., Kagomues C. b. u ap. I'eomerpus. 10—11 kmaccsl. ba3oBsiii
1 Ipo(UIbHBINA YPOBHH.

2. byryzo B. ®@., I'mazkoB 1O. A., FOnuna U. U. I'eomerpus. PaGouas tetpans. 11 kmacc.
bazoBerii 1 mpoUIBHBIN yPOBHH.

3. T'maskoB 1O. A., FOguna U. U., byry3oB B. ®. I'eomerpus. PabGouas tetpans. 10 kmacc.
ba3oBblil 1 TPOPUIBHBIN YPOBHHU.

4. 3uB b. I'. T'eomerpus. Junaxkruueckue matepuansl. 10 kmacc. bazoBelii U npoduiabHbIHN
YPOBHHU.

5. 3uB b. I'. Teomerpus. /lunakruueckue marepuainsl. 11 kmacc. ba3zoBblit 1 mpomiIbHBINA
YPOBHHU.

6. JlutBunenko B. H., baryruna O. A. I'eomerpus. 'otoBumes k EI'D. 10 kiacc.

JlutBunenko B. H. I'eomerpus. 'otoBumes k EI'D. 11 kiacc.

8. Caaxsn C. M., byty3os B. ®. 13yuenue reomerpuu B 10— 11 knaccax.
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