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IInanupyemMble pe3yibTaTbl OCBOCHHS YU4eOHOI0 NpeAMeTa
«Marematuka» (yriy0JieHHbI YPOBEeHb)

BbINyCKHUK HAYYMTCS

DJieMeHThI TeOPUH MHOKECTB U MaTeMATHY€eCKOI JIOTUKHU

e CBOGOIHO ONEPUPOBATH TIOHATHAMHE: KOHEUHOE MHOKECTBO, 2IEMEHT MHOKECTBA, TIOIMHOKECTBO,
nepeceyeHre, 00bETMHEHNE U Pa3HOCTh MHOYKECTB, YNCIIOBbIE MHOKECTBA HA KOOPAWHATHOM
MPSIMOM, OTPE30K, HHTEPBAJI, MOYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOW TOYKOH, rpaduieckoe
MIPEJICTaBJIEHUE MHOXKECTB Ha KOOPAMHATHOM MJIOCKOCTH;

e 3a37aBaTh MHOXECTBA MEPEUNCICHUEM U XapaKTepPUCTUYECKUM CBOHCTBOM;

®  OIEepUpOBATH MOHATUAMU: YTBEPKIACHHUE, OTPULIAHNE YTBEPKACHUS, UCTUHHBIE U JIOKHBIE
YTBEp)KIEHUS, IPHYKHA, CJIECTBHUE, YACTHBIN CiTyyail 0OIIEero yTBep KIeHus, KOHTPIPUMED;

® TIPOBEPATH NMPUHAAIEKHOCTD JIEMEHTA MHO)KECTBY;

®  HaxOJUTh IepeceyeHre U 00beJMHEHHE MHOXKECTB, B TOM YHMCIIE MPEJICTABIICHHBIX Tpad)UIecKl Ha
YUCIIOBOM IPSIMOM M HA KOOPAMHATHOM IIJIOCKOCTH;

®  TIPOBOJMTH JAOKA3aTENbHbIE PACCYKICHHUS 11 0OOCHOBAHNSA UICTUHHOCTH YTBEP)KICHHUH.
B noeceonesnoii sicusnu u npu uzyyenuu opyeux npeomemos.

®  JICIOJIBb30BaTh YHCIOBbIE MHOKECTBA HA KOOPIMHATHON MPSMON M Ha KOOPIMHATHOMN TJIOCKOCTH IS
OIMCAHUS PeaNbHBIX MPOIIECCOB U SIBICHUH;

® TIPOBOJWTH JOKA3aTEIbHBIEC PACCYXKACHUS B CUTYAIUAX TOBCEIHEBHOM )XKU3HH, TIPH PELICHUH 33124
W3 IPYTUX MPEIMETOB
Yuciia 1 BbIpaKeHUA

e (CB00OomHO OMEpHpPOBATH MOHATUSAMHU: HATYPAJIHHOE YUCIIO, MHOYKECTBO HATYPaJIbHBIX YHCEI, IEN0e
YKCII0, MHOYXKECTBO IENTBIX YHCEeN, OOBIKHOBEHHAS P00k, IeCATUYHAS JIPOOb, CMEIIaHHOE YHCIIO,
panoHaIbHOE YHCIIO0, MHOXKECTBO PAllMOHATBHBIX YMCEN, HPPAIOHATBHOE YHCII0, KOPEHb CTENEHH
n, IEWCTBUTEIBHOE YMCII0, MHOJKECTBO JEHCTBUTENBHBIX YHCEN, TEOMETPHUIECKass MHTEPIPETAIUS
HaTypalbHBIX, IENBIX, PAIIMOHAIBHBIX, IECTBUTEIBHBIX YHICET,;

® TIOHUMATh U OOBSACHATH PA3HUILY MEXAY MO3UIIMOHHON 1 HEMO3UIIMOHHON CHCTEMaMH 3aIiCH YHCe;

®  TIEPEeBOIUTH YMCIIA U3 OHOW CUCTEMBI 3aIHCH (CUCTEMBI CUYUCIICHHS) B APYTYIO;

®  JI0OKa3bIBaTh M MCIONH30BATh IPU3HAKH JETMMOCTH CYMMBI M IPOM3BEICHHUS TIPH BHITTIOIHEHUT
BBIYHCIICHUN U PElIeHUH 3a/ad;

®  BBINOJHATH OKPYTJIEHUE PAIIOHANBHBIX H UPPAIIMOHANBHBIX YHCEN C 3aJaHHON TOYHOCTHIO;

® CpaBHHBATH JIEHCTBUTENBHBIE YUCIIA PA3HBIMH CIIOCO0AMU;

®  YIOPSAOYMBATH YHCIIA, 3AIIFICAHHEIE B B/ OOBIKHOBEHHOW M AECATHIHON IpoOu, Yrca,
3aIMMCaHHbIC C HCIIOJh30BAHUEM apU(PMETHUECKOTO KBAIPATHOI'O KOPHSI, KOPHEH cTereHn OobIiie 2;

e maxomutsh HOJl 1 HOK pa3HubiMu crmocobaMu 1 MCTIOIB30BATh WX MIPH PEIICHUH 3a/1aY;

e  BBINOJHATH BHIYUCIICHUS U IPe00pa30BaHUs BEIPAXKEHUH, COEP KAIINX JACHCTBUTEIbHBIC YNCIA, B
TOM 4YHCIie KOPHU HATypaJbHBIX CTEICHEH;

®  BBINOJHATH CTAHAAPTHBIE TOXKIECTBEHHBIE TPe0OPa30BaAHNS TPUTOHOMETPUIECKHX,
morapu(pMUIECKIX, CTEIIEHHBIX, HPPAITMOHATIFHBIX BBHIPAKEHUH.
B nosceonesrotl scuznu u npu usyyeHuu Opyeux npeomemos:

®  BBINOJIHATH U OOBSACHATH CPABHEHHE PE3YNIbTATOB BRIYHMCIICHHUH MTPH PEIISHUH MTPAKTHYECKUX 33724, B
TOM YHCIIe TPUOIIMKEHHBIX BEIYUCIICHUH, UCIIOB3YS Pa3HbIe CIIOCOOBI CPaBHEHHIA;

®  3aMUCHIBATh, CPABHUBATH, OKPYTJISATH YHCIIOBEIE JaHHBIE PEAbHBIX BEIMYNH C HCIIOIb30BaHUEM
Pa3HBIX CHCTEM H3MEpEHHUS;

®  COCTaBIISITH W OLEHUBATh Pa3HBIMU CITOCOOAMU YHCIIOBBIE BRIPYKEHIS TP PEIISHUH MTPAKTUIECKUX
3a/1a4 ¥ 337249 U3 APYruX yueOHbIX PEIMETOB

YpaBHeHHS H HEPABEHCTBA

L4 CBO60}.‘LHO OnCpUpoOBaATh NOHATHUAMU: YPABHCHUEC, HCPABCHCTBO, PABHOCUJIBHBIC YPABHCHUSA U
HCEPABCHCTBA, YPABHCHUC, ABJIAIOUICCCA CJICACTBUCM APYIroro ypaBHCHUS, YpaABHCHUS,
PAaBHOCHUJIbHBIC HAa MHOXKECTBC, paBHOCHUJILHBIC Hp606p3.30BaHI/I$I ypaBHeHHﬁ;

! 3,[[6CB " AajJiee: 3HaTb ONPCACICHUC ITOHATHUS, 3HATh U YMCThb 000OCHOBEIBATH CBOMCTBA (HpI/IBHaKI/I, €CJIN OHU GCTB)
TOHATHSA, XapaKTCPHU30BAThL CBA3U C APYTUMU MOHATUAMU, NPEACTABIIAA OAHO MMOHATHUEC KAK YaCTh HEJIOCTHOI'O KOMILICKCA,
HCIOJIB30BATh IIOHSATHE U €0 CBOMCTBA IIpyu IpOBCACHUN paCCYX(HeHHﬁ, JA0Ka3aTeJIbCTB, PCIICHNUH 3a/1a4.



pelaTh pa3Hble BUbl YpaBHEHHUH 1 HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPHIE YPaBHEHUS
3-11 u 4-# cTeneHei, APOOHO-paLIMOHAIBHBIE 1 HPPAIIMOHAIBHEIC;

OBJIaJIeTh OCHOBHBIMHU THIIAMH MTOKA3aTENbHBIX, JTOrapu(hMUUIECKUX, HPPALIHOHAIBHBIX,
CTETIEHHBIX YpaBHEHUH U HEPABEHCTB U CTaHAAPTHBIMU METOJaMH UX PEIIEHUN U TPUMEHATh X
IIpH pelIeHNH 3a/1a4;

NIPUMEHATH TeopeMy be3y K peleHuto ypaBHEeHUN;

MIPUMEHATH TeopeMy Buera [u1s pelieHnst HeKOTOPhIX YpaBHEHHUN CTETeHH BhIIIEe BTOPOH;
MOHUMATh CMBICIT TEOPEM O PAaBHOCHIIBHBIX U HEPAaBHOCHIILHBIX IPEOOPa30BAHUSX YPABHEHHN U
YMETh UX JIOKa3bIBATh;

BJIAJIETh METOJJAMH PEIICHUs ypPaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BEIOUPATh METOA
petieHns 1 000CHOBEIBATh CBOW BBIOOD;

HCTOJIB30BaTh METOJl HHTEPBAJIOB JUIS PEIICHHUS HEPABEHCTB, B TOM YHUCIIE APOOHO-pAlHOHATBHBIX
1 BKJTFOYAIOIINX B ce0sl MPpaIlMOHATILHBIC BBIPAsKEHHUS;

pemarh aredpandecKie ypaBHEHHUS 1 HEPABEHCTBA U X CHCTEMBI C TapaMeTpamMu
anreOpanvecKuM U TpauIecKuM METOAaMu;

BJIa/IETh pPa3HBIMU METOJIaMU JI0Ka3aTENbCTBA HEPABEHCTB;

pemaTth ypaBHEHH B LIEBIX YHCIAX;

n300pakaTh MHOXKECTBA Ha TUIOCKOCTH, 33JlaBaeMbIe YpaBHEHHSIMHU, HEPABEHCTBAMH U HX
CHCTEMaMU;

CBOOOTHO MCIIOIB30BAaTh TOKIECTBEHHBIE IPe0OPa30BaHMS MTPH PEIICHNH YPAaBHEHUH M CHCTEM
ypaBHEHUH

B noeceonesnoii sicusnu u npu uzyuenuu opyeux npeomemos.

COCTAaBIISITh U PelliaTh yPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI TIPH PELICHUH 3aJ1a4 APYTHX
y4eOHBIX MPEIMETOB;

BBITIONHATH OIIEHKY MPaBIOMOI00MS pPe3yIbTaTOB, MOMYyYaeMbIX MTPH PEIICHUH Pa3IAIHBIX
ypaBHEHUI1, HEPABEHCTB U MX CHCTEM IIPH PEIIEHUH 33/1a4 APYTHX yueOHBIX IPEIMETOB;
COCTaBJIATH U PEIIaTh YpPaBHEHH U HEPABEHCTBA C TapaMeTpaMy IPH PElIeHUH 3a1a4 IPYTHX
y9eOHBIX MMPEAMETOB;

COCTaBJISITh YPAaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIHCHIBAIOIINE PEATbHYIO CUTYAIHIO HITH
MIPUKIIATHYIO 33/1a9y, HHTEPIIPETHPOBATE OTYYeHHBIE PE3yIbTATHI;

WCIIONB30BaTh MPOTPAMMHBIE CPEICTBA ITPH PEIIEHWH OTAENBHBIX KJIacCOB YpaBHEHUU U
HEPaBEHCTB

DOYyHKIUU

Bragers HOHATHSME: 3aBUCHMOCTD BETMYHH, (DYHKIFS, apTyMEHT U 3HaueHne (yHKIIHH, 001acTh
OIIpeNeNeHrs 1 MHOXKECTBO 3HaUeHUH (PyHKIHNHU, TPA(PHK 3aBUCUMOCTH, TpaduK QYHKIH, HYIH
(hyHKITIH, TPOMEXYTKH 3HAKOITOCTOSTHCTBA, BO3PACTaHUE Ha YMCIIOBOM IPOMEXKYTKE, YObIBaHHE
Ha YHCIIOBOM MPOMEXYTKE, HanOOJbIlIee M HanMEeHbIIIee 3HaUeHNe (PYHKIIUN Ha YHCIOBOM
MIPOMEXKYTKE, IepHOANIecKast (yHKIHS, IEPUOl, YeTHAS U HeueTHasl ()yHKIINH, YMETh IPUMEHSTh
9TH TOHATHSI TIPH PEIICHUH 33/1aY;

BIIAJICTh TIOHATHEM CTEIeHHas (DYHKIIVS; CTPOUTH €€ TpadiK U YMETh MTPUMEHSTH CBOHCTBA
CTETIeHHOW (PYHKITUH MPU pelIeHu  3a1a4;

BIIAJIETh TIOHSATHSAMHE TTOKa3aTeNbHas QYHKINS, IKCIIOHEHTA; CTPOUTD UX TpadUKd U YMETh
MIPUMEHATH CBOWCTBA MIOKa3aTeIbHON (VYHKIIMH TIPH PEIISHIH 3a/1a4;

BIIAJIETh TIOHSATHEM JIoTapudMudeckas (yHKIIHS; CTPOUTH €€ TpaQuK U YMETh IIPUMEHSTh
CBOIiCTBA JOrapupMUIecKoi PyHKIIUU TpU pelIeHNH 3a1ad;

BIIAJIETh TIOHSATUSIMH TPUTOHOMETPUYECKHE QYHKIINH; CTPOUTH WX TPpa)UKA U YMETh TPUMEHSATh
CBOICTBA TPUTOHOMETPHUUYECKUX (DYHKITUI TP pelIeHn  3a/1a4;

MIPUMEHATH TIPU PEIICHUH 3a7a4 CBOMCTBA PYHKIIUI: YETHOCTD, IEPUOTUIHOCTD,
OrPaHUYEHHOCTE;

MIPUMEHATH TIPU pEelIeHUH 3a1a4 TpeoOpa3oBaHus rpadrKoB (yHKIWH;

BJIa/ICTh HOHATHAMH YHCIIOBAs IOCIE0BATENLHOCTD, apU(METHIECKAs U TeOMETpHYEcKast
porpeccus;

MPUMEHSTh IPU PELICHNUH 33/1a4 CBOWCTBA U MIPU3HAKU aprU(PMETHUECKON 1 TeOMeTpHYecKOr
Iporpeccuil.

B nosceonesrnoii scuznu u npu usyyeHuu Opyeux yueOHvix npeomemos:

OIpEeNsTh Mo TpadrKaM U UCIONB30BaTh IS PEIICHHS IPUKIIAIHBIX 3a]ad CBOMCTBA peabHbIX
MPOLIECCOB U 3aBUCUMOCTEH (HauOOMbINE U HAMMEHBIIINE 3HAYCHUS, TIPOMEXYTKH BO3pAaCTaHHS U



yObIBaHUs QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, ACUMIITOTHI, TOUKH Meperunda, nepuos u
T.IL);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYAIUH;.

ONpeNeNsITh M0 rpaduKaM MPOCTEHIINE XapaKTEPUCTUKHU TTEPUOANYSCKHUX TIPOIIECCOB B OHOJIOTUH,
9KOHOMHKE, MYy3bIKE, PaJIMOCBSI3H U 1. (aMIUTUTYIa, IEPUO U T.I1.)

9J1eMeHThI MAaTEMATHYECKOI0 AHAJIN3A

Brnaners noHsiTHEM OE€CKOHEYHO YOBIBAIOIIAsl TEOMETPHUYECKAst TPOTPECCHS U YMETh IPUMEHSITh
ero Mpu pelIeHuy 3a1ad;

MIPUMEHATH JJIS pellieHus 3a7a4 TEOPUIO MIPEJIENOB;

BJIAJICTh MIOHSTUSAMHI OECKOHEYHO OOJIBIINE U OECKOHEUHO MaJble YHCIIOBBIE TIOCIIEI0BATENbHOCTH
W YMETh CPaBHUBATH OECKOHEUHO OOJIbIINE 1 OECKOHEYHO Mallble MTOCIIe0BATELHOCTH;

B noeceonesnoii srcusnu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

peliaTh NPUKIAIHbIC 3a/Ia4K U3 OMOJIOTUH, (PU3UKH, XUMHH, SKOHOMUKH M JPYTUX MPEIMETOB,
CBSI3aHHBIE C HCCIICAOBAHNEM XapaKTEPUCTUK MTPOIIECCOB;

HMHTEPIPETUPOBATH MTOJIy4CHHBIC PE3YJIbTATHI

CTaTHCTHKA ¥ TEOPUS BEPOSTHOCTEMH, JIOTMKA 1 KOMOMHATOPUKA

OnepupoBaTh OCHOBHBIMY OIMKMCATEIbHBIMH XapaKTEPUCTHKAMHU YHMCIIOBOrO HaOOpa, IOHATHEM
reHepaibHasi COBOKYITHOCTh U BEIOOPKO# M3 HEe;

OIIEPUPOBATh MOHATHIMHM: YaCTOTA U BEPOSITHOCTH COOBITHS, CyMMa U IPOM3BEICHUE
BEPOSTHOCTEH, BBIYMCIIATH BEPOATHOCTH COOBITHI HAa OCHOBE IIOJICUETa YHCIIa HCXOJIOB;
BJIAJICTh OCHOBHBIMH MOHATUSIMUA KOMOMHATOPUKY U YMETh UX IPUMEHSTH NP PEIICHUH 3313y,
HUMETh MpeJICTaBIeHNE 00 OCHOBAX TEOPHH BEPOSTHOCTEIA;

HUMETh MPEJICTABIICHNE O IMCKPETHBIX M HEMTPEPBIBHBIX CIyYaHBIX BETMUUHAX U paclpe/eNlCHUsX,
0 HE3aBUCHUMOCTH CITyYaifHBIX BETUYWH;

WMETh MPEJICTABICHUE O MATEMATHYECKOM OXKUJIAHUM U JIUCTIEPCHH CITyYaiHbIX BEUYNH;
HUMETh MPEJICTABIICHUE O COBMECTHBIX PACIIPECICHUIX CITyYaliHbIX BEIUYWH;

B noeceonesnoii sicusnu u npu uzyuenuu opyeux npeomemos.
BBIYUCIISATH WK OIICHUBATH BEPOSTHOCTH COOBITHH B pealbHON KH3HU;

BBIOMPATh METOIBI ITOAX OMISAIIEIO TIPEICTABICHUS U 00paOOTKH JaHHBIX

TexkcToBBIC 3a0a4U

PemaTe pa3Hble 3a1a41 MOBBILLIEHHON TPYIHOCTH;

aHAJM3UPOBATH yCIOBUE 33/1a4H, BRIOMPATh ONTHMATBHBIA METO]] peIIeH s 3a/1a49H, pacCMaTprBas
pa3TUYHBIE METO/IBI;

CTPOHUTBH MOJIENTb PEIISHI 3a/1a49r, TPOBOIUTH JTOKAa3aTeIbHBIEC PACCYXKACHUS TIPH PEIICHUN
3a/1a4u;

pemaTs 3a71a49u, Tpedyrome mepedopa BapuaHTOB, IIPOBEPKH YCIOBUM, BRIOOPA ONTHMAIHLHOTO
pe3ynbTara;

aHAM3UPOBATH M HHTEPIIPETUPOBATH MOIYIEHHBIE PEMISHHS B KOHTEKCTE YCIIOBUSA 3a/[a4H,
BBIOMpATH pelIeH s, He IPOTHBOPeYaIIie KOHTEKCTY;

MIEPEBOANTD IIPH PEUISHUH 331291 HHPOPMAIIHIO U3 OJHON (hOPMBI 3aITUCH B IPYTYIO, HCIIONB3YS
IIpY HEOOXOAMMOCTH CXEMBI, TaOJIUIBI, TPadHUKH, TUATPaAMMBIL.

B nosceonesrotl scuznu u npu usyyeHuu Opyux npeomemos:

pelaTh MPAKTUYICCKUC 3aJaUU U 3aa9U U3 JPYTUuX NpeaAMETOB

Hcmopua mamemamuxu

HNmerb OpEaACTABJIICHUC O BKJIAAC BbIAAIOIINXCA MATEMATUKOB B Pa3BUTHC HAYKU,
MMOHUMATh POJIb MATEMATHUKU B Pa3BUTHUU Poccun

Metoabl MaTEMATUKH

Hcnonp30BaTh OCHOBHEIE MET OJbl 1OKa3aTCIbCTBA, IPOBOAWUTL JOKA3aTCIILCTBO U BLIIIOJIHATH
OIIPOBEPKEHMUE;

MNPUMCHATH OCHOBHBIC METOJbI PCILICHUA MAaTCMATUYCCKUX 3a1a4;

Ha OCHOBC MAaTEMAaTHNYCCKUX 3aKOHOM€pHOCT€I71 B I[IpUPOAC XAPAKTCPU30BATb KPACOTY U
COBCPLICHCTBO OKPYZKAaroIICro Mupa u HpOPI3B€,Z[€HI/Iﬁ HUCKYCCTBA,



MIPUMEHSATH POCTEHIINE MPOrpaMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
peLIeHUH MaTEMAaTHYECKUX 3a/1a4;

T10JIb30BATHCS MPUKIIAAHBIMU TPOrPaMMaMH U TPOrpaMMaMH CUMBOJIBHBIX BBIUMCICHUHN JUTS
HCCIIeI0OBaHNS MaTEMaTHYECKIX 00BEKTOB

I'eomerpus

BJIaILeTI) TCOMCTPUUCCKUMHU MMOHATHUAMMU IIPU PCHICHUU 3a/Ja4 U IPOBCACHUN MAaTEMATUYCCKUX
pacCyKIeHHUI;

CaMOCTOSATEIBHO (POPMYJIHMPOBATH ONPEACICHHS TEOMETPUUICCKUX (PUTYD, BBIIBUTATH TUIIOTE3bI O
HOBBIX CBOMCTBax M MPU3HAKAX T€OMETPHUECKUX QUTYP U 0OOCHOBBIBATH HJIH OIPOBEPraTh X,
00001aTh WM KOHKPETU3UPOBATh PE3yJIbTAaThl HA HOBBIX Kilaccax (GUryp, IPOBOJAMTH B
HECJIOXHBIX CITydasX KIacCH(PUKAUIO QUTYpP MO Pa3IMYHBIM OCHOBAHHUSM;

HCCIIEIOBATh YEPTEKH, BKIIFOYAsi KOMOWHAIMH (UTYD, U3BJIEKATh, UHTEPIIPETUPOBATH U
peoOpa3oBbIBATh HH(OPMAIIUIO, TPEACTABICHHYIO Ha YepTeKax;

penaTh 3aja4d FeOMETPUYECKOr0 COJAEPKAHHUSI, B TOM YHCIIE B CUTYaLUsIX, KOTJa aJITOPUTM
peuieHuA HE CICAYCT ABHO U3 YCJIOBUSA, BBIIIOJIHATH HGO6XOZ{I/IMBIG JJId pCIICHUA 3aa4n
JOMOJHUTCIBbHBIC ITOCTPOCHU A, UCCIIEA0BATHE BO3MOXHOCTh IPUMEHECHU S TCOPEM U (bOpMy.]] JUIA
peuieHus 3a1ay;

yMeTh (OPMYIIMPOBATH U IOKa3bIBaTh TCOMETPHUCCKUE YTBEPIKICHHUS

BJIAJIETh [TOHATUSIMU CTEPEOMETPUU: IPU3MA, NTapaIUICIICUIIE]], TUPaMUJIA, TETPa’dIp;

HUMCETDH MPEACTABICHUSA 00 akcuomax CTEPCOMETPHUH U CICACTBUAX U3 HUX U YMETH IIPUMCHATH UX
IIpY PELICHUY 3a]1a4;

YMETH CTPOUTH CEYCHUSA MHOI'OT'PAHHHUKOB C MCITOJIB30BAHUEM PA3JIMYHBIX METOAO0B, B TOM YHCJIC U
METOJia CIIENI0B;

HUMETH MPEACTABICHUE O CKPEIIUBAIOIIUXCA IMTPAMBIX B IPOCTPAHCTBE U YMETh HAXOJAUTH YT'OJI U
PacCTOAHNEC MEXKIY HUMU,

MIPUMEHATH TEOPEMBI O NMAPAIIIETBHOCTH MPSMBIX U IIIOCKOCTEH B IIPOCTPAHCTBE IPH PEIICHUU
3a/1ad;

YMETb IIPUMEHSATH NapajuleIbHOE IPOSKTUPOBAHUE Ul U300parkeHust QUryp;

YMETB IPUMEHSTH MEPIEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH ITPH PELICHUN 3374,

BJIAJICTh MOHATUSMH OpPTOrOHAJIBHOE IIPOEKTHPOBAHNE, HAKIIOHHBIE U NX IPOCKIIUH, YMETh
MIPUMEHATE TEOPEMY O TpeX MEPIEHANKYIAPax IpU PEUICHUHN 3a]aY;

BJIa/IeTh IOHSITHAMH PacCTOSHUE MEXIY (PUrypaMu B MPOCTPAHCTBE, OOLINH NEPICHANKYIISAP OBYX
CKPEIUBAOMMNXCS IPSAMBIX M YMETh IPUMEHATh UX IIPU PELICHUH 33134,

BJIAJCTh IIOHATHEM YTOJI MEKIY IIPSAMOM U MJIOCKOCTBIO M YMETh IIPUMEHSTH €0 IPHU PEIICHUH
3azay;

BJIAJICTh MOHATHAMHY IBYTPAHHBIA IO, YTOI MEXKIY INIOCKOCTSMH, NIEPIIEHANKYIISIPHBIE
IIJIOCKOCTH U YMETh IPUMEHATD UX NP PEIICHUN 33734,

BJIAJIETh MOHATHAMH ITPU3Ma, apajuleNIeNuIe] ¥ IPUMEHATh CBOMCTBA NapajuIeIeNUuIena Ipy
pelIeHny 3a1a4;

BJIJIETh MOHATHEM NPAMOYTOJIBHBIHN MapalljieennIie]] U IPUMEHSTD €ro MIPH PEIIEHUH 3a/1a4;
BIIQJIETh OHATHAMH NHPAMHUIA, BUBI TUPAMUJ, JJIEMEHTHI IPAaBUIBHON MHPAMUBI U YMETh
MIPUMEHATH UX MIPH PELICHNN 3a]aY;

HMMETh IIPEICTABICHUE O TeOpeEMe Diepa, MpaBIIIbHBIX MHOTOTPaHHHKAX;

BJIAJIETh MOHATHEM IUIOIIAIU IOBEPXHOCTEN MHOTOTPaHHUKOB X YMETh IPUMEHATH €T0 MIPH
peLIeHny 3a1a4;

BJIQJIETh TIOHATUSAMH KacaTeNbHBIE PSAMBIE U IIJIOCKOCTH U YMETh IPUMEHATH U3 IIPU PEIIEHUU
3azay;

B noeceonesnoui srcuznu u npu usyyenuu Opyux npeomemos:

COCTaBIISITh C MCIIOJIb30BAHUEM CBOMCTB F€OMETPUUYECKUX (PUTYP MaTeMaTHYECKHUE MOJIENN ISt
pemeHus 3a1a4 NpakTHIECKOT0 XapaKkTepa U 3a1a4 U3 CMEXHBIX JUCLIUIUINH, UCCIEI0BaTh
[IOJTyYEHHBIE MOAENN ¥ UHTEPIIPETUPOBATH PE3YIHTAT

BbIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTHCH
9J1eMeHTBI TCOPHHU MHOYKECTB U MaTeMaTH4YeCKOi JJOTuKH:

Hoctrxenue pe3ynbraTtoB paszzaena ll;

OIIEpUPOBATH NOHSITHEM OIpeeNIeHHsI, OCHOBHBIMU BHJIAMH OIIPEAEIEHIH, OCHOBHBIMHU BHIAMHU
TEOPEM;

MOHUMATh CYTh KOCBEHHOT'O JIOKa3aTelIbCTBA;



OIEpUPOBATH OHITHUSMHU CYIETHOTO U HECUETHOTO MHO)KECTBA,;
MPUMEHSTh METO]] MaTeMaTHIECKONH MHAYKINHU JJIsl POBEACHUS PacCyKACHUH U T0Ka3aTelbCTB U
MIPH PELICHUH 3a1a4.

B noBcerHeBHOM XKU3HH U TIPU U3YUCHUHU APYTUX MPEIMETOB:

HCTONB30BaTh TEOPETHUKO-MHOKECTBEHHBIH S3bIK W SI3BIK JIOTMKU JUIS ONHMCAHUS pPeasIbHBIX
MIPOIIECCOB U SIBJICHUH, PH PEIICHUH 33124 IPYTUX YICOHBIX IPEAMETOB

Yucua u BbIpaKeHUus

Joctmwxkenue pe3yabTaToB pasnena ll;

CBO6OZLHO OnepUpoOBaTh YMCJIOBBIMU MHOKECTBAMU ITPU PCIHICHUHU 3a1a4,

MMOHMMATh ITPUYMHBLI U OCHOBHBIC UIICHU paCIIUPCHHA YU CIIOBBIX MHOXCECTB,

BJIAACTh OCHOBHBIMU MMOHATHAMHA TCOPUHU ACTIUMOCTH MPU PCHICHUHN CTAHAAPTHBIX 3a1a4

HUMCTh 6330BBI€ MpeaCTaBJICHUA O MHOKCCTBE KOMITJICKCHBIX YHCEII;

CBOOO/IHO BBIIIOJIHATH TOXXIECTBEHHBIE npeoOpa3oBaHUs TPUTOHOMETPUYECKUX,
Jiorapu(pMHUECKUX, CTETICHHBIX BBIPAYKEHHUIA,

BiazieTh popmynoii ouHoma HerotoHna;

MIPUMEHATH IIPU PEISHUH 3a/1a4 TeopeMy O nHeitHoM npeactasiennn HO/I;

MPUMEHSITh TPH pelieHnn 3a1a4 Kuraiickyto TeopeMy 00 ocTaTkax;

MPUMEHSITh TPH pelieHnn 3a1ad Maiyro teopemy Depma;

YMETH BBITIOJIHATE 3allMCh YUCJia B HO3HHHOHHOI>'I CHUCTEME CUHCIICHUA,

MPUMEHSTh TPU PEIIeHUU 3aja4 TEOPETHKO-YUCIOBble (YHKIMU: YUCIIO U CyMMa JICIUTENEH,
(dbyskmuro Ditnepa;

MIPUMEHATH IIPU PEIICHUH 3aa4 IeMHbIE IpOoou;

MPUMEHSITh IPH PELICHUH 33][a4 MHOTOWICHBI C JISUCTBUTENEHBIMHU H IIEITBIMHA KO3 PHIIUEHTAMHY;
BJIAJACTh ITIOHATUAMU HpPIBOJIHMLIfI u HerHBOIIHMBIﬁ MHOT'OYJICH U IIPUMEHATH UX MPHU PCIICHUN
3amau;

TIPUMEHSATE TIPH perteHnH 3a1a4 OCHOBHYIO TEOpEeMY alreOphr;

NPUMEHATh IPH PEIICHHH 3aJad MPOCTCHINE (PYHKIUA KOMIUIEKCHOW IEPEMEHHOH Kak
reoMeTpruiecKre mpeodpa3oBaHus

YpaBHeHNs] M HEPAaBEHCTBA

Hoctmwkenue pe3ynpTaToB pasaena ll;

CBOOOTHO ONPENENATh TUI M BBIOMPATh METOJ PEMISHHS TTOKAa3aTeIbHBIX U JIOTapu(hMIIECKUX
YpaBHEHUH W HEPaBEHCTB, UPPALIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB, TPUTOHOMETPHYECKIX
YpaBHEHWH 1 HEPABEHCTB, UX CHCTEM;

CBOOOJTHO pelaTh CHCTEMbI THHEWHBIX YPaBHEHHIA;

pemaTs OCHOBHBIE THIIBI YPaBHEHUH 1 HEPABEHCTB C TapaMeTpaMHu;

MPUMEHSATH IIPU peIIeHUH 3aa4 HepaBeHcTBa Ko — ByHsikoBckoro, bepryiuy;

HMMETh MPEICTABIIEHUE O HEPABEHCTBAX MEX/Ty CPEIHUMH CTETIEHHBIMU

DyHKUMU

Jocrmkenue pe3ynbTaToB pasaena ll;

BIIAJIETh TIOHSATHEM aCUMITTOTHI H YMETh €r0 IPUMEHSTH IIPH PEIISHUH 3a]1ad;

MIPUMEHATH METO/IBI pelIeH s MpocTeHmmX mud dhepeHInanbHbIX YpaBHEHUH TIEPBOTO U BTOPOTO
TTOPSAKOB

DJIeMeHTBhI MATEMATHYECKOT0 AHAJIN3A

Jocrmxkenue pe3ynbTaToB passena ll;

Cmamucmuka u meopus 6epoamnocmeil, 102UKa U KOMOUHAMOPUKA

Jocrmkenue pe3ynbTaToB pasnena ll;

MMETh MIPEJCTABIICHUE O IIEHTPAIBHOH MPEeNbHON TEOpEME;

HMMETh TIPEJICTABICHNE O BEIOOPOUYHOM KO3 PUIMIEHTE KOPPEIALNY 1 THHEHHON Perpeccuu;
MMETh MPENICTABIEHNE O CTATUCTHIECKUX THIIOTe3aX U MMPOBEPKE CTATUCTHUECKON THITOTE3HI, O
CTaTUCTHKE KPUTEPHSI U €€ yPOBHE 3HAUMMOCTH;

HUMETh NPEJCTABICHUE O CBSI3U SMIMPHUECKUX U TEOPETHUECKUX paclpenesieHNH;

VMMETh BIIAJICTh TIOHSATUSAMH KOHEYHBIE U CUCTHBIC MHOXKECTBA U YMETh UX MTPUMEHSTh IPU
peLlIeHnN 3a/1aY;

YMETh IPUMEHSTh METOJ] MATEMAaTHIECKON UHTyKIIUH;

YMETh IPUMEHSATh IPUHIUIT J{MpHUXIie Ipy pelieHnH 3a1a4

TexcroBble 32124

Hoctmxenue pe3ynsTaTtos paszaena |l



HcTropus MaTeMaTUKH

Hoctuxenue pe3ynbTaToB pazzaena

MeTtoabl MATEeMATHKH

Hoctrxenue pe3ynbraToB pazzaena ll;

MPUMEHSTh MaTEMAaTUIECKIE 3HAHUS K HCCIETOBAHHUIO OKPYKAIOIET0 MUpa (MOJETUPOBAHUE
(hU3HYECKNX TPOLIECCOB, 3a/1a41 SKOHOMHKH )

I'eomerpust

HmeTtsb npencraBieHre 00 akCHOMAaTHUECKOM METOJIE;

BJIAJIETH [TIOHATUEM I'€OMETPUYECKUE MECTA TOYEK B IIPOCTPAHCTBE U YMETh IPUMEHATD UX JUIS
peuieHus 3a1ay;

YMETb IIPUMEHSTD JUIs PELIECHU 3a/1a4 CBOMCTBA INIOCKUX U JBYTPAHHBIX YIJIOB, TPEXIPAHHOTO
yrila, TEOPEMbI KOCUHYCOB U CHHYCOB JUISl TPEXTPAHHOIO YIJIa;

BJIAJIETh [TOHATUEM NEPIIEHIUKYIISIPHOE CEUEHUE IPU3MBI U YMETh IIPUMEHSTD €0 IPH PELLICHUN
3azay;

BJIAJIETh [TOHATUSMU LIEHTPAJIBHOE U NAPAJIEIBHOE IPOEKTUPOBAHUE U TPUMEHSTH UX IIPH
IIOCTPOEHUU CEYEHUH MHOIOI'PAaHHUKOB METO0M ITPOEKIIUI;

MPUMEHSIT TIPH PELICHUH 3a/1ad (pOpMYITy pacCTOSIHUS OT TOUKH J0 IIIOCKOCTH;

BJIAJIETh PA3HBIMHU CIIOCOOAMU 3aIaHUS IPSIMON YPaBHEHHSIMUA M YMETh IPUMEHSITh TP PEICHUH
3azay;

HAMETh IIPECTABIECHUE O IBMXKEHUSIX B IIPOCTPAHCTBE: MAPAJUIETIbHOM IIEPEHOCE, CUMMETPHUHU
OTHOCUTENBHO IIJIOCKOCTH, HEHTPAIBHON CUMMETPUH, IIOBOPOTE OTHOCUTENBHO IIPSIMOM,
BUHTOBOM CUMMETPHUH, YMETh IPUMEHATh UX IIPU PEILIECHUU 3a/1a4;

HMMETh IIPECTABICHUE O IIOMAAN OPTOrOHAJIBHOM IPOEKIINH;

HAMETh IIPECTABIEHUE O TPEXIPAHHOM U MHOI'OI'PaHHOM YIJIE U IPUMEHSTh CBOMCTBA INIOCKUX
YIJI0B MHOT'OTPaHHOTO yTJjla IIPH PEIICHUH 3a7a4;

HUMETh NPECTABICHUS O IPeoOpa30BaHUM [1000KS, TOMOTETHU ¥ YMETh IPUMEHSTh UX IIPH
peIIeHnN 3a1a4;

YMETB pelIaTh 3a1a4d Ha IIOCKOCTH METOIaMHU CTEPEOMETPHH.



Conep:xxanune y4eOHOro npeamera «MareMaTuka
(yriry0s1eHHBI YPOBEHb)

Auare0pa n HayaJa aHAIU3a

IToBTrOpeHue. PemieHne 3ajad ¢ UCIOIB30BAHUEM CBOMCTB YMCENl U CHCTEM CUUCIIECHMS, JIEIUMOCTH,
JI0JIEH U 4acTeH, MPOLIEHTOB, MOAYJIEH dncel. PellleHue 3aaa4 ¢ UCIOIB30BAHUEM CBOWCTB CTEIICHEH U
KOpHE#, MHOTOWICHOB, TIPe0o0pa30BaHuii MHOTOWIEHOB | JIPOOHO-PaIlMOHAILHBIX BhIpaskeHHU. Pemenne
3aJ]a4 C MCIOIb30BAHMEM TpaJyCHOM Mepbl yria. Moayiab 4yucia UM ero cBoilicTBa. Pemienue 3amay Ha
JBIDKEHHE M COBMECTHYIO paboTy, CMECH M CIUIABBI C IOMOIIBIO JINHEWHBIX, KBaJPaTHBIX M JIPOOHO-
paLMOHaNbHBIX YPABHEHUHN U UX cUCTeM. PeleHue 3a1a4 ¢ OMOLIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM
HEpaBEHCTB C OJHOW MEpeMEHHOH, ¢ MPUMEHEHHEM M300paKeHUs] YUCIOBBIX MPOMEXKYTKOB. PemieHue
3aja4 C MCIOJIb30BAHUEM UYMCIIOBBIX (QYHKIMHA M uX rpadukos. Mcnonbp3oBaHue CBOMCTB M TpaduKOB

JUHEHHBIX ¥ KBaJAPAaTUUHbIX (YHKIMH, OOpaTHOW NPOMOPIMOHANBHOCTH U GYHKIUU Y q& .
I'padmueckoe perieHre ypaBHEHHH M HepaBeHCTB. Vcrmonb3oBaHME ONepanuii HaJ, MHOXXECTBAMHU H
BBICKa3bIBaHUAMH. VICHonp30BaHNE HEPABEHCTB U CHCTEM HEPaBEHCTB C OJHOW MEPEMEHHOM, YHCIOBBIX
MPOMEXYTKOB, WX OObEJMHEHWH W TmepecedeHuid. [IpuMeHeHWe TpU pEIIeHHH 3a]ad CBOMCTB
apu(METUYEeCKOW W TEOMETPUYECKOH TMPOrpecCUd, CYMMHPOBaHHsS OECKOHEYHOH CXOJsIeics
reOMETPUYECKON MPOTrPECCHH.

MHokecTBa  (YHMCIIOBBIE, TEOMETPHUYECKHX (UTYp). XapaKTEpUCTUYECKOE CBOWCTBO, 3JIEMEHT
MHOXECTBa, IIyCTOE€, KOHEYHoe, OeckoHeuHoe MHoKecTBO. CrocoObl  3aJaHUsi  MHOXECTB
[HommuoxkecTBO. OTHOIIEHUS MPUHAIISKHOCTH, BKIIOYEHHUS, paBeHCTBa. Oniepanii HaJ, MHOXECTBAMH.
Kpyru Ditnepa. Koneunsie n 0ecKkoHEYHBIE, CUETHBIE M HECUETHBIE MHOKECTBA.

HcrrHHbBIE U TOXXHBIE BBICKA3BIBAHUSI, OTIEPAITUN HAJl BBICKA3bIBAHUSAMU. Aneebpa gvickazvisanuli. CBI3h
BBICKA3bIBAHUH ¢ MHOXECTBaMH. KBaHTOPHI CyIIECTBOBAHUS M BCEOOIITHOCTH.

3akoHbl JOTHKH. OCHOBHble locudeckue npaguid. PellieHre JOrHYecKHuX 3ajjad C HCIHOIb30BAHHEM
KpYroB Diliiepa, 0CHOGHBIX 102UHECKUX NPAGUIL.

VYmozaxmoderns. OO0CHOBAaHHS M JJOKAa3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buasl MaTeMaTHYeCKHX
VTBEpXKIEHUN. Buodst Ookazamenvcms. Mamemamuyeckas unOyKyusi. YmeepoicOenus: obpamHoe
OaHHOMY, NPOMUBONONONCHOE, 00paAMHOe NPOMUBONONONCHOMY OanHomy. IIpU3HaK M CBOWCTBO,
HEOOXOJMMBIE U I0CTATOYHBIE YCIIOBHUS.

Ocnoenas meopema apugpmemuxu. Ocmamku u cpagnenus. Ancopumm Eexmuoa. Kumaiickas meopema
06 ocmamxax. Manas meopema Pepma. q-uunvie cucmemvl cuucienus. DPyuxkyusa Dinepa, uucio u
cymma denumenel HamypaibHO20 YUCad.

Paguannast mepa yria, TpUTOHOMETpUYECKas OKPY)KHOCTb. TpuroHomerprudeckue (QyHKIMHM 4YUCET U
yrinoB. DopMyiibl NPUBEACHUS, CIOXKEHUS TPUTOHOMETPUUYECKMX (QYHKIUH, (GOpMyasl ABOMHOTO u
[IOJIOBUHHOTO apryMmenTta. IIpeoOpazoBaHne cyMMbl, pa3HOCTH B IIPOM3BEICHHUE TPUTOHOMETPUUYECKUX
(hyHKIHH, 1 HA000pOT.

Hymu ¢yHKunn, nOpoMeXxyTKH 3HAaKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOonbinee u HauMeHbLIee
3Ha4yeHue QyHkuuu. [lepnoguueckue GyHKINN U HAMMEHbLINH NeproA. YeTHble M HeueTHbIE (PYHKLUU.

Dyuryuu «Opobras wacme yucia» Y = {X} u «yenas yacmo yucia» Y = [X] .

Tpuronomerpuueckue QpyHKIMHM YHCIOBOIO aprymMeHTa y=C0sX, Y= sin x e tg X, y= Ctg X.
CsaoiicTBa 1 rpa)Ki TPUTOHOMETPUUIECKUX (DyHKITHH.

OOpaTHble TPUTOHOMETPHYECKHE (YHKIMHM, HX IJIABHbIE 3HA4YECHUS, CBOWCTBA M TIpaduKH.
Tpuronomerpuueckue ypaBHeHHs. OIHOPOIAHBIC TPUTOHOMETPUYECKHE YypaBHEHHs. Pemenue
MpOCTEHIINX TPUTOHOMETPUYECKHX HepaBeHCTB. IIpocreiimime CcHCTEMBI TPUTOHOMETPUUYECKUX
ypaBHEHUI.

Crenenb ¢ NeCTBUTENBHBIM IT0KA3aTeNeM, CBOWCTBA cTereHu. [IpocTelinme moka3zaTenbHble ypaBHEHNS

u HepaBeHcTBa. [lokazaTenbHast GyHKIUS U ee cBoiicTBa U rpaduk. Yucno € u pynkuus y =e¢*.

Jlorapudm, cBoiictBa mnorapudma. JlecaTHuHBIE W HaTypadbHBIA Jorapudm. I[IpeoOpazoBanue
norapumuueckux BoipaxeHuil. Jlorapudmuueckne ypaBHeHMs W HepaBeHcTBa. Jlorapudmumdeckas
(hyHKITMS U ee CBOMCTBA U rpaduk.

Crenennas GyHKLUS U ee CBOWCTBa U rpaduk. MppaunoHaibHble ypaBHEHUS.

[lepBuuHBIE MPEICTABIEHUS O MHOKECTBE KOMIUIEKCHBIX YMCEIN. /leticmeus ¢ KOMNAEKCHbIMU YUCTAMU.
Komnnexcno conpsocennvie yucna. Mooyns u apeymenm yuciaa. Tpueonomempuueckas Gopma
KoMnieKcho2o uucna. Peuwlenue ypasrenuii 8 KOMNIEKCHbIX YUCTAX.

Meron wuHTEpBaNoOB Ui peuieHust HepaBeHCTB. [IpeoOpasoBanusi rpadukoB (yHKUMA: COBW,
YMHOXEHHE Ha YUCIIO, OTPaKEHWE OTHOCHTENBHO KOOPAMHATHBIX ocel. ['paduueckne MeTonsl permeHns
yYpaBHEHUI U HepaBeHCTB. PeleHne ypaBHEHUI U HEPABEHCTB, COAEPIKAIIMX MEPEMEHHYIO MO 3HAKOM
MOJTyJISl.



Cucrtembl  TIOKa3aTeNbHBIX, JIOTAPU(PMUYECKHMX H  HMPpPAlMOHAIBHBIX  ypaBHeHHHA.  CuHCTeMBI
MOKAa3aTeNIbHBIX, JOrapu()MUUECKUX 1 UPPALOHATBHBIX HEPaBEHCTB.

B3aumuo obpatnbie pynkuun. ['padukn B3anMHO 00paTHBIX (QYHKINH.

VYpaBHEHHS, CUCTEMBI yPaBHEHUH C TTapaMETPOM.

Dopmyna Bunoma Hoviomona. Pewenue ypasnenuii cmenenu eviue 2 cheyuaivbHuix 6udog. Teopema
Buema, meopema be3sy. [lpugooumvie u Henpusooumvie muoeounenvl. OCHO8HAs meopema anzedpul.
Cummempuueckue mHozounensl. Llenouucnennvie u yeniosnaunvle MHO204NEHbL.

Juogpanmoswr ypasuenus. [lenuvie opoou. Teopema Depma o cymme Kk6aopamos.

Cymmul u psovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUNICEHUU OEUCMBUMETLHBIX YUCET PAYUOHATTLHBIMU.

Mnoarcecmsa Ha KOOPOUHAMHOU NAOCKOCHIU.

Hepasencmeo Kow—Bynaxoeckozo, nepagencmeo Hencena, nepasencmea o cpeonux.

[ouste mpenena ¢yHKUMU B Touke. [lowsmue npedena @yukyuu 8 OeCKOHeYHOCMU. Acumnmomol
epaguxa pyuxyuu. Cpasnenue beckoneuno mamvix u beckoneuno donvuiux. HempepblBHOCTh (YHKITUH.
Ceoticmesa HenpepuvisHblx yHryuil. Teopema Betiepuwmpacca.

Huddepennupyemocts Qynknun. [IponsBonHas ¢yHkimm B Touke. KacarensbHas k rpaduky QyHKImu.
leomerpuuecknii u (U3MUECKUH CMBICT TMPOU3BOIHON. [Ipumenenue npousgoonol 6 @usuxe.
[IpousBoankie dnemenTapHbIX QyHkmid. [IpaBuina quddepeHumpoBanus.

Bropas npousBoaHasi, ee reoMeTpuieckuii U (GPU3NIECKUI CMBICTL.

Touku skcTpeMyma (MakcMMyMa W MUHHMYyMa). McciienoBaHue 3leMEHTApHBIX (QYHKIMA HA TOYKU
JKCTpeMyMa, HauOoJIblllee U HauMEHbIlIee 3HAaUeHHE C TIOMOIIBI0 POU3BOHON. [locmpoenue epaghuxog
@yHKYULL ¢ nomMowbio npouzeooHvix. Ilpumenenue npouzeoonol npu pewenuu 3aoay. Haxoowcoenue
IKCMPEMYMO8 PYHKYUL HECKOTbKUX NePeMEHHbIX.

[lepBooOpasnas. Heonpenenenusiii unaTerpan. IlepBooOpasHbie 3iaeMeHTapHbIX (yHKIUE. [lnomans
KpuBonuHeiHON Tpaneunun. ®opmyna Herorona-Jleitbnnna. OmpeneneHHblii MHTErpai. BoiuucieHue
nirowaoei NIOCKUX ueyp u 00emM08 mei 8paujetus ¢ NOMOWbIO UHMe2paid..

Memoowl peutenus QyHKYUOHATbHBIX YPABHEHUIL U HEPABEHCME.

TI'eomeTpus

IToBTOpenue. PemieHue 3agad ¢ MCHOIL30BAaHWEM CBOHCTB (UTYp Ha IDIOCKOCTH. Pemenme 3amad Ha
JIOKa3aTebCTBO U IIOCTPOEGHUE KOHTpHpuMepoB. llpuMmeHeHHe NpOCTEHIIMX JIOTMYECKUX IpaBUIL
Pemenne 3amad c HUCHONb30BaHUEM TEOPEM O TPEYIOJBHUKAX, COOTHOUIEHUIH B NPSIMOYIOJIBHBIX
TPEyroibHUKaxX, ()aKTOB, CBSI3aHHBIX C 4YETHIPEXyroJbHUKaMH. PemieHue 3amad ¢ MCIOIb30BAHUEM
(akTOB, CBA3aHHBIX C OKPY)XKHOCTSAMH. Pemienne 3a1a4 Ha U3MEpEHUs Ha IUIOCKOCTH, BBIYUCICHUS IJINH
U momanen. Pewenue 3a0ay ¢ nNoMOwbio 6eKmMopos u KOOPOUHam.

Harnsinnas crepeomerpust. [Ipusma, napanienenunen, nupaMuaa, TeTpasap.

OcHOBHBIC TOHSTHS T'€OMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEICTBHA U3 HUX.
Tonamue 06 axcuomamuueckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHHE CEUeHHH MHOTOTPAHHHUKOB METOIOM CJICHOB.
HenTpanbHoe npoektupoBanue. IlocTpoenue ceueHnii MHOrOrpaHHUKOB METOAOM MPOEKIIUIA.
CkpeumBaronyecs: mpsiMble B IPOCTPAHCTBE. YTOI MEKIY HUMU. Memoovl HaxoxicOeHus: paccmosHuil
MedAHCOY CKPeUUBAIOUWUMUCS RPAMBIMU.

Teopembl 0 mapamIenbHOCTH NPSIMBIX U IVIOCKOCTEN B mpocTpaHcTse. [lapannensHoe MpoeKTHpoBaHUE U
nzo0paxenue puryp. I eomempuueckue mecma mouex 8 NPOCMpaHcmae.

IlepnenaukynsapHocTh OpsiMOM M IIIOCKOCTU. OpTOroHanbHOE MNPOEKTUpOBaHHE. HakioHHbIE U
npoeknuy. Teopema o Tpex MepreHAuKyIspax.

Buowr  mempasdpos.  Opmoyenmpuueckuti  mempasdp, KAPKACHGIL  mMempasdp, PaHOSPAHHbII
mempasop. Ipsamoyeonvroliii mempasdp. Meduarnvl u bumeouansvl mempasopa.

Hocmpausanue mempasopa 0o napanienenunedd.

Paccrosinus mexny ¢urypamum B mpoctpancTBe. OOLIM MEPHEHAMKYISP JBYX CKPEIIMBAIOMINXCS
MPSMBIX.

Yrael B mpoctpaHcTBe. lleprneHIuKynspHBIE IJIOCKOCTH. [L1owadb opmoz2onanbHOUu  npoexKyul.
Ilepnenouxynapnoe cevenue npusmul. Tpexepanuviti u mMHozoepanHulii yeon. Ceolcmea NiocKux yenos
mHo2oepannozo yena. Ceolicmea NAOCKUX U 08VZPAHHBIX Y2l08 mpexepanno2o yaaa. Teopemvl Kocunycog
U CUHYCO8 01 MPeXSPaHHO20 Y2id.

Bunel MHOrOrpaHHUKOB. Pazgepmku  mHozozpannuxa. Kpamuatiwue nymu Ha  no8epxHocmu
MHO202PAHHUKA.

Teopema Duinepa. 11paBuIbHBIE MHOTOTPAHHUKH. J601iCIMEEHHOCNb NPABUTLHBIX MHO202PAHHUKOS.
[lpusma. Ilapamnenenunen. CaoiictBa mnapaienenunena. IIpsSMOYyroneHell  nmapasuieNnenures,.
HaknoHHbIe TPU3MBL

[Mupamupa. Bugsl nupamMua. DneMeHTH NpaBHIIbHOW mupaMuabl. [lupamuasl ¢ paBHOHAKIOHEHHBIMU



pedpamu U rpaHsMU, UX OCHOBHBIC CBOMCTBA.

[Tnomaay moBepxXHOCTEH MHOTOrPaHHUKOB,

Tena BpameHus: UWIMHIP, KOHYC, map u cdepa. CedyeHnus mwimHApa, KoHyca W 1apa. lllaposoit
CErMEHT, IMapOBOM CJIOH, MAPOBOH CEKTOpP (KOHYC).

YceueHHas mUpaMuia U yCEUCHHBIN KOHYC.

Dnemenmut cihepuueckoii ceomempuu. Konuueckue ceuernusl.

KacarenpHble TpsiMble M IJIOCKOCTH. BrucaHHble W onmcaHHble cdepbl. Kacaowuecs cghepor.
Kombunayuu men epawenus.

Bektopbl u koopauHaThl. CyMMa BEKTOPOB, YMHO)KCHHE BEKTOpa Ha YHCJIO0. YTOJI MEKIY BEKTOPaMH.
CkansgpHoe pou3BeieHuE.

YpaBHeHue 1utockocTH. DOpMyna pacCTOsIHHST MEXKIy TodKaMu. YpaBHeHue chepbl. Dopmyna
paccmosiHus om moyku 00 naockocmu. Cnocodwl 3a0anus NpsAMot YpagHeHUsIMU.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ HOMOWbIO BEKMOPOS U MEMOOOM KOOPOUHam. DeMeHmbl
2eomempuu macc.

[Monstue ob0bema. OObeMBbl MHOrOrpaHHuUKOB. OOBEMBI TeN BpalleHUs. Axcuomsl 0bvema. Buvleoo
Gopmyn 06vemMo8 PAMOY20IbHO20 NAPALLenenunedd, npusmvl u nupamudvl. Popmynvt 01 HAXOHCOEHUs!
obvema mempasopa. Teopemvt 06 omHOUEHUAX 0OBEMOS.

IHpunoowcenua unmeepana K 6blUUCIEHUIO 00beMO8 U NogepxHocmel men 6pawjeHus. Ilnowaos
cpepunecrkoeo nosica. Obvem uapogozo cros. llpumenenue 06vemMos npu pewenuy 3a0ad.

[Tmomans cdepsl.

Paszsepmra yununopa u konyca. Ilnomans mMOBEpXHOCTH IUIIMHIPA U KOHYCA.

KOM6I/IHaHI/II/I MHOT'OT'PpaHHUKOB M TCJI BPAIICHUA.

[Mono6ue B mpocTpancTBe. OTHONIEHHE 00BEMOB U TUTONIA el TTOBEPXHOCTEH MOM0OHBIX (uryp.
Hsuoicenus 6 npocmpancmee: napaniebHulii NEPEHOC, CUMMEMPUS OMHOCUMETIbHO WIOCKOCTU, YeHMPAIbHAS
CUMMEMPUS, NOBOPON OMHOCUMENbHO NPAMOLL.

Ilpeobpasosanue nooobus, 2omomemus. Pewenue 3a0au na nrocKocmu ¢ UCHOTL3OBAHUEM
cmepeomempuyecKux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, Teopusi rpagoB 1 KOMOMHATOPHKA

IToBropenue. Mcnonp3oBaHue TaOIuI] U AMarpaMM Ul IPEACTaBlIeHUs NaHHBIX. PelieHue 3agay Ha
IIPUMEHEHUE OIMCATENbHBIX XapaKTEPUCTUK YHCJIOBBIX HAaOOpOB: CpEAHUX, HAWOONBIIEIO U
HaMMEHBILEr0 3Hau€HMs, pa3Maxa, AUCIEPCUU M CTaHAAPTHOIO OTKJIOHEHWs. BbluMcieHHe 4acToT M
BEpPOATHOCTEH COOBITHH. BBRIUMCIICHHE BEPOATHOCTEH B OINMBITaAX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMH
ncxomaMu. Mcmonmb3oBaHre KOMOWHATOPHUKH. BEIYHCIIEHHE BEPOSTHOCTEH HE3aBUCHMBIX COOBITHH.
Hcnonp3zoBanme QOpMyIbl CIIOKEHHsS] BEPOSATHOCTEH, IuarpamMM Oiijiepa, JepeBa BEpPOSTHOCTEH,
thopmynst beprysm.

Beposmuocmnoe npocmpancmeo. Axkcuomvl meopuu 6epoOAMHOCME.

VYcnoBHast BeposTHOCTh. llpaBuno ymHoOxeHHs BeposTHOcTel. dopmyna MNOTHOW BEPOSTHOCTH.
®opmyna baiieca.

HuckperHble cinyuyaliHble BEeIMYMHBI U pacnpenencHus. CoBMecTHbIE pacnpenencHusi. PacnpeneneHue
CYMMBI U TIPOU3BEACHUS HE3aBUCUMBIX CIIyJailHbIX BEIMYMH. MaTeMaTHuecKoe OXXMIaHUE U AUCIEPCUs
ClIy4ailHOW BeTMYMHBL. MaTeMaTH4ecKoe 0KUAAHUE U AUCIEPCUSI CYMMbI CIyYalHbIX BEIUYHH.
bunapnass cnywaliHas BenuuMHa, pacnpeaencHue beprymiu. ['eoMerpuueckoe pacmpenesieHue.
BrunoMuansHOe pacnpeneneHue u ero CBOUCTBa. [ unepeeomempuyeckoe pacnpeoenenue u e2o c8olucmad.
HenpepbiBHble ciywaiiHple  BenmuuuHbL  [ImoTHOCTE  BeposTHOCTH. DYHKUUSA — pacOpenesiCHUs.
PaBHOMepHOE pacnpeneneHue.

Tlokazamenvhoe pacnpedenenue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanmbHoe pacnpeneneHue. Dynxums Jlammaca.
[lapamerpsl HOpManbHOro pacmpeneneHus. Ilpumepsl  ciydallHBIX — BENWYHMH, OJYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOTPEeLIHOCTb U3MEPEHUH, pOCT 4enoBeKa). Llenmpanvras npedenvhas meopema.
Hepasencmeo UYebvuuesa. Teopema Hebviwesa u meopema bBepuynnu. 3axon 0Ooavuux uuce.
Buibopounviti memoo uzmepenusi eepossmuocmeti. Ponv 3axona 6onvuuux yucen 8 Hayke, npupooe u
obuecmse.

KoBapuammsa nByx cnydaitHbix BenuuuH. IloHsiTHe 0 kodddunmente koppemsuuu. COBMECTHbIE
HAOMIOAGHUS JABYX CIY4YalHbIX BeNWYHMH. Bulbopoumnsiil koaghguyuenm roppensyuu. Jluneinas
pezpeccusl.

Cmamucmuyecxkas eunomesa. Cmamucmukxa Kpumepusa u ee YpOo6€Hb 3HAYUMOCMU. Hpoeepka
npocmeﬁmux cunomes. 3Mnupul¢ea<ue pacnpedeﬂeﬂuﬂ u ux C6513b C meopemudecKumu
pacnpedenenuamu. Paneosas xoppenayus.

Iocmpoenue coomseemcmeuii. HnvekmusHuvle u ciopvekmugnvle coomeemcmeus. buexyuu. [Juckpemnas
Henpepvisnocmo. Ipunyun Hupuxie.



Koouposanue. Jleouunas 3anuce.
Ocnosnvie nonamus meopuu 2pagos. epesvs. [gouunoe oepeso. Cesaznocmv. Komnonenmuol
cesiznocmu. Ilymu na epaghe. Jiineposul u I amurbmoHo8wl nymil.



Conep:xanue yueoHoro npeamera «Marematuka» 10 kinace (yriry0J1eHHbI YpOBeHb)

Ha3Banue pa3geia

OcHOBHBIE NOHATHA

AJI'EBPA 1 HAYAJIA
AHAJIM3A

DJIeMeHTbI TEOPUH
MHOKeCTB H
MaTeMaTHYeCKO
JIOTUKH

MHoxecTBa (uucroBeble, F€OMETPUYECKUX ¢buryp).
XapakTepUCTUIECKOE CBOMCTBO, JJEMEHT MHOXECTBA, ITyCTOE,
KOHeYHOe, OeckoHeyHoe MHOKecTBO. CrnocoObl 3amaHHsT MHOKECTB
[MogmuOXkecTBo.  OTHOMICHHWS ~ TPWHAUICKHOCTH,  BKIIOUYCHWS,
paBeHcTBa. Onepanuu Hag MHoxkecTBamu. Kpyru Oinepa. Koneunsie
1 OECKOHEUYHBIC, CUCTHBIC U HECUSTHBIC MHOXKECTBA.

WctuaHble W JIOKHBIE  BBICKA3bIBaHWS,  ONEpalidl  HaJl
BBICKA3bIBAaHUSMH. Aneeopa evickazviéanuul. CBs3b BBICKA3BIBAHUM C
MHOKeCcTBaMU. KBaHTOPHI CYIIIECTBOBAHUS M BCCOOIIHOCTH.

3akoHbl JIOTUKU. OcHOoBHble Jn02uyeckue npasuna. Pemenue
JIOTMYECKHX 3a/lad C HCIOJIb30BaHHEM KpYroB Oiiepa, OCHOBHbIX
JI02UYEeCKUX NPABUIL.

Yuciia 1 BbIpaKeHUA

Ocnosnass meopema apugpmemuxu. Dopmyna OwmHoma HproTOHA.
Ocmamxku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06
ocmamxkax. Ilpusooumvle u Henpusooumvie MHo2ouNeHsvl. Manas
meopema Depma. g-uunvle cucmemvl cyucienus. Pynkyus Jinepa,
YuCcno u cymma oenumeneu HamypaivbHoz2o yucia. Teopema Buema,
meopema be3y. Cummempuueckue mHozounenvl. llenouucnennvle u
yenosnaunvle MHo2ouneHsvl. CTeNeHb ¢ JeMCTBUTEIbHBIM MOKA3aTeIeM
u ee cBoiictBa. Jlorapudm, cBoiictBa jorapupma. JlecATUYHBIA U
HaTypaibHbI  Jorapudm. IIpeoOpazoBanue  norapuMUUECKUX
BBIPOKEHU .

YpaBHeHus u
HepaBeHCTBAa

['padmyeckrie MeToAbl pelIeHHs] ypaBHEHUH. YpaBHEHUS, CHUCTEMBI
ypaBHEHUH ¢ mapameTpoM. Jluogpanmossvt ypasnenus. Meton
UHTEPBAJIOB JJIsl pEIIeHUsT HEepaBeHCTB. [paduyeckue MeETOJIbI
peuieHuss  HepaBeHCTB. PemeHue ypaBHEHMI U HEpPABEHCTB,
COJIepKallluX TEepPEMEHHYI0 TMOJ 3HakoM MoAayns. ['paduueckoe
peuieHue ypaBHEHUN M HepaBeHCTB. lIpocteiimine nokasaresbHbIE
yYpaBHEHUs1 U HepaBeHCTBA. Vcronab30BaHME HEPABEHCTB U CHUCTEM
HEpPaBEHCTB C OJHOM NEPEeMEHHOH, YHCIOBBIX IPOMEXKYTKOB, HX
0o0beMHEHUI U TepeceueHuil. PeweHue ypasHenull cmeneHu gvluie 2

CNeYUaIbHbIX 81008. Jlorapupmudeckue ypaBHEHUSL.
Jlorapudpmuueckue HepaBeHCTBA. TPUTOHOMETPHUYCCKUE YPABHEHHUSI.
OnHopoIHBIE TPUTOHOMETPHUECKUE YpaBHCHHSI. Pemenue

HpOCTeﬁIHPIX TPUTOHOMCTPUYCCKUX HCEPAaBCHCTB. HpOCTCﬁIHHG
CUCTCMBbI TDUTOHOMCTPUUICCKUX ypaBHeHHfI.

DyHKUMU

Crenennas ¢yHkuus u ee cBoiictBa u rpa¢uk. [lokazarenbHas
¢yHKIUSA U ee cBoiicTBa U rpaduk. Jlorapupmuueckass GyHKIUSA U ee
cBoifictBa u rpaduk. Pagumannas Mmepa yria. Pemenuwe 3amau c
UCNOJIb30BAaHUEM TpajyCHOM Mepsl yria. TpuroHoMmerpuyeckas
OKpYXHOCTb. TpuroHomerpuueckue (QGYHKIUH YUCET U  YIJIOB.
®opmynsl npuBeaeHus. OOpMyIbl CIOXKEHHS TPUTOHOMETPHUECKUX
¢ynkiuii. @dopMyasl  JBOWHOTO W TOJOBUHHOTO  apryMeHTA.
[Ipeobpa3oBaHuss CyMMbl  TPUTOHOMETPHYECKMX  (QYHKUMH B
OPOM3BEACHWE M MPOM3BEACHUS B CYMMY. [pPHUTOHOMETpPHYECKHE
(GYHKIIUM YUCIIOBOTO aprymMeHTa Y=SinX, Yy=C0SX, Yy=tgx, y=Cctgx.
[leproAMYHOCTh TPUTOHOMETPUYECKUX (QYHKIUH W HAUMEHbBLINH
nepuos.  CpoiictBa M TpadUKd TPUTOHOMETPUYECKUX (PYHKIHH.




Pemenne 3agay C MCMOJIB30BAaHMEM YHCIOBBIX (QYHKIMH H UX
rpa¢ukoB. Mcnonp3oBaHue CBOMCTB W TpadUKOB JIMHEHHBIX H
KBaJpaTHUHBIX (QyHKUMH. Mcmonb3oBaHue CBOMCTB M TrpaduKoOB

00paTHOI MPOTNOPLUHUOHATBHOCTH ¥ PYHKIMU Y = J)? .

DJIeMeHThI
MATEMATHYECKOr0
aHaJIN3a

[Nonsitne npenena GyHkun B Touke. CpagHeHue 6eCKOHeUHO MAbIX U
beckoneuno oOoavuux. Cymmsl u psiovl, Memoobl CYMMUPOBAHUS U

npusHaku cxooumocmu. Yucno € u QyHkuus y=e*.

TekcToBbIE 32291

Pemienne 3amady Cc HMCHOJB30BAaHUEM CBOMCTB YHCET M CHUCTEM
CUUCJIEHUS, IETUMOCTH, I0JE€H U YacTel, IPOLIEHTOB, MOIYJICH YUCEN.
Pemenue 3amad ¢ MCNoOIb30BaHMEM MHOTOYJICHOB, IPeoOpa3zoBaHUil
MHOTOYJICHOB. PemnieHne 3aad ¢ MCHOJIB30BaHUEM CBOMCTB JIPOOHO-
pallMOHANBHBIX BBIpAKEHUU. PemieHue 3agady ¢ HMCHOJIb30BaHUEM
CBOMCTB KOpHEW. PemieHue 3agad C HMCHOJIB30BAHUEM CBOWMCTB
CTENEHen

MeToabl MaTEMaTHUKH

VYmozakmroueHnsa. OO00CHOBAaHUS M JI0KA3aTEIbCTBO B MAaTEMAaTHUKE.

TeopeMsl. Buast MaTEMaTUYECKHAX YTBEPKICHUM. Buowi
ookaszamenvcme. Mamemamuueckas  uHOyKyusa. Ymeepowoenus:
obpammoe OauHOMY, NPOMUBONOIONHCHOE, obpamuoe

npomueononodicHomy oannomy. llpusHak u CBOMCTBO, HEOOXOIUMBIE 1
JIOCTATOYHBIE YCIIOBHUSL.

BEPOATHOCTDb U
CTATHUCTHKA,
JIOI'HKA, TEOPUA
I'PA®OB 1
KOMBHUHATOPHUKA

MHoxecTBa (dncroBeble, T€OMETPUYECKUX buryp).
XapakTepucTUYECKOe CBOMCTBO, DJEMEHT MHOXXECTBA, IYCTOE,
KOHEYHOE, OECKOHEYHOEe MHOXeCTBO. CrocoObl 3aJaHus MHOKECTB
[TogmuokecTBO.  OTHOIICHUS  TPUHAJICKHOCTH,  BKIIOUYCHUS,
paBeHcTBa. Onepanuu Haa MHOkecTBamu. Kpyru Oiinepa. Koneunsie
1 OECKOHEYHBIC, CUCTHBIC M HECUCTHBIC MHOKECTBA.

HctuaHbIe U JIOKHBIC BBICKA3bIBAHUS, omepamnuu HaJ
BBICKA3bIBAaHUSAMH. Aneeopa evickazviéanuil. CBs3b BBICKA3BIBAHUMA C
MHOkeCTBaMU. KBaHTOPHI CYIIIECTBOBAHMSI U BCEOOIITHOCTH.

3akoHbl  JIOTUKH. OcHo8Hble Jn0cuueckue npasuida. PeiieHue
JIOTUYECKUX 3a7ad C HCIOJb30BAaHUEM KpPYTOB ODWiiepa, OCHOBHbIX
JI02UYeCKUX NPABUIL.

I'EOMETPUA

I'eomeTpusi Ha miockoctu. I[loBTOopenue. Pemienune 3amau ¢
UCIIOJIb30BaHUEM CBOMCTB ¢Guryp Ha miockoctu. Pemenue 3amgau Ha
JOKa3aTeNbCTBO W TOCTpOeHHE KOHTprpumepoB. IIpumeHenue
MPOCTEHIINX JIOTUYECKUX MpaBWil. Pelienne 3a7ay ¢ UCIOJIb30BaHUEM
TEOpeM O TPEYroJbHUKAX, COOTHOIIEHUH B  MPSIMOYTOJIbHBIX
TPEeYroJbHUKaX, (aKTOB, CBS3aHHBIX C YETHIPEXYrOJbHUKAMH.
Pemenne 3amau ¢ ucnosnbp3oBaHHMEM  (AKTOB, CBA3AHHBIX C
OKpPY)XHOCTSIMU. PeleHue 3amad Ha H3MEpPEHHS Ha IUIOCKOCTH,
BBIYHCIICHUS UTMH U TUTOIIA e .

IIpsimble M MJIOCKOCTH B mpocTpaHcTBe. (OCHOBHBIE TOHATUA
T€OMETPHUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
Hux. Ilonsmue 00 axkcuoMamuyeckom Memooe. OCHOBHBIE TIOHATHA
F€OMETPUH B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEJICTBUS M3
HuX. [lowamue 06 axcuomamuueckom memode. CKpelrBaronrecs
npsiMble B TIPOCTPAHCTBE. YTOJI MEXIYy HUMU. Memoobl HAXodcOeHus
PACCMOANULL  MeHCOY  CKPeWUBAIOWUMUCA NpAMbIMU.  TeopeMbl o
NapajyieIbHOCTH  TMPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
[MapannensHoe  TpOeKTUpOBaHME W H300paxkeHue  uryp.
[lepneHauKynsipHOCTh  NPAMOM M IJIOCKOCTH.  OpTOrOHAIBHOE
npoektupoBanue. Haknonnele u mnpoekuuu. Teopema o Tpex
NepHeHINKYIIIpax. VYriasl B MpPOCTPAHCTBE. Tpexepannvii  u
MHO202panHblll yeon. Ceolicmea NAOCKUX Y2108 MHO202PAHHO20 Yald.
Ceoticmea niockux u 08yepaHHbIX Y2108 mpexzpannozo yeia. Teopemvl




KOCUHYCO8 U  CUHYcO8 ONd  mpexepannoeo yeaa.  Ilnowaos
opmoeonanvHou  npoekyuu.  OOmMMHA  TEPHEHIAMKYIApP  JBYX
CKPEUIMBAIOIINXCS NPAMBIX. [lepneHuKynsipHbIe TUIOCKOCTH.
MHuororpanuuku. Harnmspgnas crepeomerpus. IloctpoeHue cedeHuit
MHOTOIPAaHHUKOB ~ METOJIOM  TpOeKIud.  Buowl  mempa’opos.
Opmoyenmpuueckuii mempa’op, KapKAacHblll mempasop,
pasHoepanHbll. mempa’op. lIpsamoyeonvuviti mempal’op. Meouanvi u
bumeouanvl  mempa’opa. Jlocmpaueanue  mempas’dpa 00
napannenenuneoa. Illepnenoukynsipuoe ceuenue npusmvl. Bunel
MHOTOTPaHHUKOB. Pazeepmku mHoeoepannuka. Kpamuativiuue nymu na
nosepxnocmu  MHococpaHnuxa. Teopema Oiinepa. IlpaBuiibHbIE
MHOTOTPaHHUKU. /[golicmeenHOCmb NpasUIbHblX MHO202PAHHUKOS.
[Ipu3ma. [Tapamtenenunen. CpoiicTBa napajuieaenunesa.
[IpssmoyronpHelil napauienenunes. Hakimonneie npusmel. [Inpamuna.
Bunel nmupamuna. DnemMeHTHl NpaBUiIbHOM mnupamuibl. [lupamuasl c
PaBHOHAKJIOHEHHBIMH peOpaMy W TPaHSIMH, WX OCHOBHBIC CBOWCTBA.
[Tnomamm moBepxHOCTEH MHOTOTPAHHUKOB. Y CEUSHHAS TMPaMUIA




Conepxanue yueOHOro npeamera «MaremaTuka»

11 kaacc (yriy0JieHHbIH YPOBeHb)

Ha3sanue pa3nena

KpaTKOC coaepkaHue

AJITEBPA 1 HAYAJIA
AHAJIM3A

Yucaaun BBIPA'KCHU S

Mopnyns yucia U ero cBoicrtsa. IlepBuYHbBIE IIPEACTABIECHUS O MHOXKECTBE
KOMIUIEKCHBIX 4Hcen. /lericmsus ¢ Komniekchuimu uduciamu. Komniexcrho
conpsicennvle yucia. Modyne u apeymenm uucna. Tpueonomempuueckas
popma komnaekcnoeo yucna. Pewenue ypasnenuil 6 KOMNIEKCHbIX YUCLAX.
OcHoBHast Teopema anredpbl

YpaBHeHus u
HepaBeHCTBA

Meronsl pemienus (YHKIIMOHAIBLHBIX ypaBHEHHH W HepaBeHCTB. CHUCTEMBI
MOKa3aTeNbHBIX, JIOTapU(MHUUECKAX W  HMPPAlMOHATIBHBIX  YpaBHEHH.
CucreMbl  IMOKa3aTeNbHBIX, JIOTAPUPMHUYECKUX M  HPPAIMOHATBHBIX
HEPaBEHCTB.

DyHKIUM

Hymu  GyHKIMH, TPOMEXYTKH  3HAKOIOCTOSHCTBA,  MOHOTOHHOCTD.
HauGonbiiee u HamMeHblliee 3Ha4YeHWE (GYHKIUH. YUeTHble W HEUETHBIC

byskuun. Qyukyuu «OpobHas yacme uucia» Y = {X} U «yenas 4acmo

yucaiay Y = [X] . ObpaTHBIC TPUTOHOMETPUUECKUE (PYHKITUH, WX TJIaBHBIC

3HAYCHMS, CBOMCTBA U IparKH.

J1eMEHTEI
MATEMATHYECKOI0
aHaJIN3a

Tousmue npedena @yukyuu 6 6eckoneunocmu. Acumnmomvl 2paguka
¢ynxyuu. HempepoiBHOCTE (yHKIMH. Ce0licmea HenpepvlébiX QYHKYUIL.
Teopema Betiepumpacca. Teopemvl 0 npubaudicenuu 0eticmeumenbHbix yucel
PAYUOHANLHBLMU.

MHoowcecmea Ha KOOPOUHAMHOU NAOCKOCHIUL.

Hepasencmeo Kowu—Bynaxosckozo, nepagencmso HMencena, nepasencmea o
CPEOHUX.

Huddepenmupyemocts  ¢yHknmn. [IpowsBomHas (QyHKIuM B TOUKe.
Kacarenpnas x rpaduxy ¢ynkiun. I'eomerpuyueckuii U (pU3MUECKUI CMBICT
MpOW3BOAHON. [lpumenenue npouszeoonou 6 ¢usuxe. IIpon3BogHBEIE
aneMeHTapHbIX GyHKuwiA. [IpaBuna muddepenmpoBanms.

Bropas npon3BomHas, ee reoMeTpUYecKui 1 (DU3NUECKHI CMBICI.

Toukm  3kcTpemyMma (MakcmMymMa ©  MUHHMyMa). HccnemoBanue
AJIEMEHTAPHBIX (YHKIMHA HAa TOYKU SKCTpeMyMa, HanOoJIblllee U HAaUMEHbIIIee
3HAaYEHHE C IOMOIIBI0 MPOU3BOMHOWU. [locmpoenue epaguxos Gyukyuil c
NOMOWBI0 NPOU3800HbIX. [IpumeHnenue npouz8oOHOU NpU peweHuu 3a0au.
Haxooicoenue — skcmpemymos — yukyuti  HeCKONbKUX — NEPEMEHHbIX.
[TepBooOpa3Hasi. Heomnpenenennsiit WHTETpaJL. ITepBooOpasHsbie
aneMeHTapHbIX ¢GyHKui. [Inomans kpuBonwHelHO# Tpanenun. Popmyna
Herorona-JleiiOauma. OrmpeneneHHbld HWHTErpall. Bbuiuucienue niowaoeu
HIIOCKUX (pueyp u 06vemMo8 mei 8paujenls C NOMOUbIO UHMeSPAaid.

TekcToBbIE 32724

Pemenne 3a1a4 Ha IOBUKCHUC U COBMCECTHYHO pa60Ty, CMECHU UM CILJIaBbI C
IMIOMOIIIBIO J'IHHeﬁHBIX, KBaJApaTHbIX U HpOGHO-paHHOHaJ’IBHBIX ypaBHeHI/Iﬁ nu
HUX CUCTEM.

Pemenne 3aa4 C NMOMOIIbIO YHUCIOBBIX HEPABCHCTB U CUCTEM HCPABCHCTB C
O,Z[HOfl HepeMCHHOfI, C MPUMCHCHUCM I/I306pa)i(eHI/IH YHCJIOBBIX ITPOMCKYTKOB.

BEPOATHOCTDb 1
CTATHUCTHUKA,
JIOT'HKA, TEOPUSA
I'PA®OB 1
KOMBUHATOPUKA

HenpepsiBHble ciydalinble BenWuuHbL. [ImoTtHOCTh BepoATHOCcTH. DyHKIUA
pacnpeneneHus. PaBHOMEpHOE pacnpeneneHue. [TokazarenbHoE
pacupeznenesye, ero napaMeTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe pacnpeneneHue.
Oynkuua Jlammaca. Ilapamerpsl HopMmanbHOro pacnpeaencHus. llpumepst
CIly4aHbIX BEIWYHH, TMOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IOTPEIIHOCTh
H3MEpEHHH, pocT YenoBeka). LlenTpanpHas npeaenbpHas Teopema.




HepasenctBo YeoOnimeBa. Teopema YeObimea u teopema bepHymnu. 3akoH
Oonmpmnx uucen. BpIOOpouHBI MeTOx W3MepeHHs BeposTHOCTeH. Ponb
3aKOHa OONBLIMX YMCEN B HAyKe, IPUPOE U OOLIeCTBE.

KoBapuammsa nByx cinywaiiHelx BenuuuH. [loHsiTne o Koadduumente
koppemsauuu. CoBMecTHbIe HAOMIOAEHUS [BYX CIyYailHBIX BEJIWYHH.
Bri6opounsiii koadduument koppensuun. JInHeliHas perpeccus.
Cratuctuueckas runore3a. CTaTUCTHKA KPUTEPHS U €€ YPOBEHb 3HAUMMOCTH.
[IpoBepka npocTedmux runore3. IMIUPUUECKUE pacTIpeeIeHUs U UX CBS3b
C TEOPETUYECKUMU paclpeneneHussMUA. PaHroBas koppensusi.

IToctpoenue coorBercTBuil. MIHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBHS.
bueknuu. JluckperHas HenpepblBHOCTS. [Ipuanmn upuxie.

Koauposanue. J[BonuHas 3anuce.

OcHoBHbI€ MTOHATHS Teopuu TpadoB. Jlepesbs. [Bondnoe aepeBo. CBI3HOCTS.
KommonenTs! csizHocTH. [1yTH Ha rpade. DiiaepoBs! U ['aMUIIBTOHOBHI MYTH.

T'EOMETPUS

Pemenve 3amay C MOMOIIBIO BEKTOPOB M KOOpAWMHAT. Bektopel u
KoopauHaTel. CyMMa BEKTOPOB, YMHOJKEHHE BEKTOpPA HA YUCIO. YTOI MEX]Y
BekTopamMu. CKalsgpHOE IpOou3Be/eHHE. YpaBHEHHE IUIockocTH. Popmyra
paccTosiHUSI MKy TOukKaMu. YpaBHeHue chepbl. Dopmyna paccTosHUS OT
TOYKH A0 TuiockocTd. CriocoObl 3aiaHusi TPsSMON ypaBHEHUsIMH. PereHue
3aad ®W JI0OKAa3aTeIbCTBO TEOPEM C TIOMOIIBI0 BEKTOPOB M METOAOM
KOOpAWHAT. DJIEMEHTHI T€OMETPHH Macc.

Ilpusma, mapannenenunen, nupamuna, Terpa’ap. Teopema MeHenas yist
terpadapa. lIlocTtpoeHne cedyeHHil MHOTOIpaHHUKOB METOJIOM  CIIEIOB.
LentpanpHoe mpoexkTtupoBaHue. ['eomerpmueckne Mecta TOUeK B
npoctpaHcTBe. PaccrosHus wmexay ¢urypamMmu B mpocTtpaHcTBe. Tena
BpaIlleHUs: [WIMHIP, KoHyC, map U chepa. CeueHns IMIUHIPA, KOHYca M
mapa. IllapoBoli cermMeHT, MMApPOBOH CJOH, IMapoOBOM CEeKTOp (KOHYC).
VYcedeHHblld KOHYC. OjeMeHTHI cdepuueckoii reomerpuu. Konuueckue
ceuenusi. KacatenmpHbIe MpsiMBbIE W IIJIOCKOCTH. BrncaHHBIE W ONMCaHHBIC
chepsl. Kacarommecs chepbl. KomOunaiwu Tei Bpamienus. [lonstre o0bema.
OO0beMbl MHOTOTPaHHUKOB. OOBEMBI Tell BpalleHUA. AKCHOMBI 0OOBeMa.
BeiBog ¢dopMyn 00beMOB TPSIMOYTONBHOTO Tapajviesienumena, MpU3Mbl U
nupamuael. PopMynbl s HaxoXIeHwus obdbema TeTpasapa. Teopemsl 00
otHOmIeHUsIX oOBbemoB.[IpriokeHnsT MHTErpajga K BBYUCICHUIO 00BEMOB U
MMOBEPXHOCTEH Ten BpameHus. I[lmomans cdepudeckoro mosica. OObeM
mapoBoro cios. llpuMmeHeHme 00bEeMOB TIpH pemieHHH 3amad. [lmomans
cdepsrl. PasBepTka munmuHApa 1 KoHyca. [lmomanp moBepXHOCTH IIUIMHAPA U
KkoHyca. KomOwmHanmmn MHOTOrpaHHMKOB © Tei BpamieHus. IlomoOme B
npoctpancTBe. OTHOIIEHNE 00HEMOB M TUIOIIANCH TTOBEPXHOCTEH IMOTOOHBIX
¢uryp. JBmKeHHS B MPOCTPAHCTBE: MapaUIEIbHBIA IMEPEHOC, CHUMMETPUS
OTHOCHTENHHO MJIOCKOCTH, IIEHTPANbHAS CHMMETPHS, TOBOPOT OTHOCHUTEIIEHO
mpsimoii.  [IpeoOpazoBanme momobus, roMmoreTus. PemeHwme 3amad  Ha
IIJIOCKOCTH C MCIOJIh30BAHIEM CTEPEOMETPUUECKIX METOJIOB.




10 xiace

HazBanue paznena, TeMsl OO6mee KonTtposbHble
KOJINYECTBO /TIpaKTHYECKHE
4acoB paboThI
1.Auredpa u Hayas1a aHAJIM3a 124 7
1.1 DyieMeHThI TEOPUU MHOYKECTB U 10
MaTeMaTHYeCKOU JIOTUKU
1.2 Yucna u BeIpakeHHs 30 2
1.3 YpaBHeHUs 1 HEPABEHCTBA 28 3
1.4 Oynkuun 40 2
1.5 DrieMeHTHI MaTEMaTUYECKOTO aHAIM3a 5
1.6 TekcroBbIc 331291 6
1.7 Metoapl MaTeMaTHUKA 5
2. BeposITHOCTB M CTATHCTHKA, JIOTMKA, TEOPUS 12
rpa¢goB 1 KOMOMHATOPHKA
3. T'eomeTpus 68 4
3.1 I'eomeTpust Ha TUIOCKOCTH. 9
3.2 TIpsimble 1 TUTOCKOCTH B TIPOCTPAHCTBE. 34 3
3.3 MHororpaHHuKH. 25 1
HUTOTI'O 204 11+2(BX. u TON)
11 kaace
Ha3Banue paznena, Temsl Oomee KoHnTposbHbie
KOJINYECTBO /TIpaKTHYECKHEe
4acoB paboThI
1.Aure6pa u Hayaja aHAJIM3a 125 6
1.1 Yucna u BeIpaKeHUS 10
1.2 YpaBHeHUs 1 HEPABEHCTBA 44 3
1.3 Oynkiuu 19
1.4 DrieMeHTHI MAaTEMATUYECKOTO aHaIM3a 49 3
1.5 TekcroBrle 3amaun 3
2. BeposiITHOCTb M CTATHCTHKA, JIOTHKA, TEOPUSA 11
rpa¢goB 1 KOMOMHATOPUKA
3. 'eomeTpus 68 2
HUTOI'O 204 8+1 ron)
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