MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpPesKIeHne
«Cpennsist 001eodpasoBaresbHas mKoJa Ne 1» ropoga buiicka AJTailcKoro Kpas

Paccmorpeno
Ha MO yuurenei
MU®
MBOY «COII Nely
[TpoTokomn Nel
oT «18» aBrycra
2023 T.

/H.A. IOpneBa /

CorJiacoBaHo
3aM. TUPEKTOpa 10
VBP
MBOVY «COII Ne 1»

[J1.P.3amstuna/
«18» aBrycra 2023 r.

Ipunsro
NeJarorunyecKum
COBETOM
MBOY «COII Ne 1
ITporokoi Ne 1

oT «21» aBrycra
2023 .

YT1Bepxaaw
Hupextop MBOY
«COLII Ne 1»

an

/O.A. Kupeepa/
[Tpuka3z Ne 399 ot
«22» aBrycra 2023 r.

Pabouast nporpamma

10 MaTeMaTHKe: ajredpa 1 HA4aJIa MAaTEMATHYECKOT0 AHAJIU3A, TeOMeTPUs
g 11 b, B kiaaccos

NpoPHIbHBIH

VYuutens: UepHoycoBa Haranust AnexcanapoBHa

KBanudukanmonHas kateropus: BbICIIas

2023 /2024 yuebHbIii rof




IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamma ydeOHOro mpeamera «Matemaruka» g 11 kimacca, cocrosimast u3

JABYX 0JI0KOB: anre6pa " IC€OMETpHs, COCTABJICHA C YYCTOM CICAYIOIUX HOPMATUBHBIX TOKYMCHTOB
N MCTOANYCCKUX MATCPHUAIIOB:

npuka3za MunoOpHayku Poccuiickori ®eneparuu ot 17.12.2010 Nel897 «O6 yTBepkIeHHH
(denepasbHOrO TOCYAapCTBEHHOr0 00pa30BaTENLHOTO CTaHAApTa OCHOBHOTO 0OIIero o0paso-
BaHMs» (B pen. mpukazoB MunoOpHayku Poccuiickoit @eaepanuu ot 29.12.2014 Nel644, ot
31.12.2015 Ne 1577);
npuka3 MunucrepcTBa npocsenieHuss Poccun ot 21 centsaops 2022 roga Ne 858 «O0 yrBep-
KAeHUU (PeepabHOTO IepeyHsl y4eOHUKOB, TOMYIICHHBIX K UCIOJIb30BaHUIO MPU PeaTU3aluu
UMEIOIINX TOCYapPCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOTrPaMM HAYAILHOTO 0O0IIe-
ro, OCHOBHOTO OOIIEro, CpelHero oOuiero oopa3oBaHusi OpraHu3alusIMU, OCYIIECTBISIONUMU
00pa3oBaTeNbHYIO JIEATEIbHOCTD;
npuka3 Munucrepcra npocsemenuss PO ot 21 urons 2023 roga Ne 556 «O06 yTBepKaeHUU
denepanbHOro nepeyHs: y4eOHUKOB, JOMYIICHHBIX K MCIOJBb30BAHUIO MPU peaTn3aluid UMeIo-
IIMX TOCYAAPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEeIIbHBIX MPOrPaMM HAYaJIBLHOTO OOIIIETo, OC-
HOBHOT'O OOIIEro, CpelHero o0Iero 0opa3oBaHusl OPraHU3alUsIMH, OCYILIECTBISIONIMMHI 00pa-
30BaTENIbHYIO JICSITEIIbBHOCTh M YCTAHOBJICHUS MPEIETBLHOTO CPOKA HUCIOIH30BAHUS UCKITFOUCH-
HBIX y4EOHUKOBY;
npukaza MBOY «COI Ne 1» ot 29.05.2020Nel135 «O06 yTBep:kIeHHH OCHOBHOHN 0Opa3oBa-
TEIBLHOM MporpaMmbl cpeaHero ooduiero oopazoanuss MBOY «COII Ne 1y;

e npukaza MBbOY «COII Ne 1» ot 21.08.2023 Ne 397 «O6 ytBepxaeHuu ['010Boro kaneH-

napHoro yuebHoro rpaduka Ha 2023 / 2024yuebnsiit ron MBOY «COLL Ne 1»;

e npukaza MBOY «COI Ne 1» ot 07.06.2023 Ne 348 «O0 yTBepxkAcHUU YUeOHOTrO IIaHa

OCHOBHOTO 0011ero oopa3oBanus Ha 2023 / 2024 yuebnsiit roq MBOY «COLL Ne 1»;

e npukaza MBOY «COILI Ne 1» ot 14.05.2018 Ne 183 «O06 yrBepxkaenuu [lonoxenus o pa-

Ooueit mporpamme yueOHoro npeamera, kypca MbBOY «COII Ne 1»;

Ha OCHOBaHMM AaBTOPCKOM paboueil mporpaMMel  0011e00pa30BaTEIbHBIX YUYPEKICHUN I10
«Anrebpe 1 HayaraM MaTeMaThdyeckoro aHanusa» aBropsl C.M. Hukonsckuif, M.K. ITotanos,
H.H. Pemernukos, A.B. llleskun (6a3oBoro u mpoduibHoro yposueit) YMK no «Anrebpe u
HayajgaM MmareMarudeckoro asanuza» asropbl C.M. Hukonsckuii, M.K. Iloranos, H.H.
Pemernukos, A.B. IlleBkun:

- AnreOpa M Hayasa Matematudeckoro ananuza. 11 kmacc. YueOnuk (C.M.Huxonbsckuii,

M.K. [Notanos, H.H.Pemernukos, A.B. IlleBkun).

— M.: IIpocBemienue );

- AnreOpa u Havasa maTemMaTHdeckoro aHamm3a. 11 kmacc. JlumakTudeckue Matepuabl
(M.K.IToranos, A.B. llleBkun — M.: [IpocBemienue);

- Anrebpa u Havanma MatemMaTudeckoro anammsa. 11 kmacc. Temaruueckue Ttectsl (FHO.B.
[lenene — M.: [IpocBemienue);

- AnreOpa 1 Hadanla MmaTematuyeckoro ananu3za. 11 knace. Kaura nns yuurens (M.K.Iloranos,
A.B. llleBkun — M.: [IpocBemienue);

ABTOpCKOI ITporpaMMsbl 0011eo0pa3oBaTenbHbIX yupexaenuit JI.C. Atanacsit u ap.,
«["eomerpus,10-11» (6a3oBoro u npoduisHoro yposueit), YMK no npenmery «I'eomerpust 11
kiaccy, aBTopsl JI.C. AranacsH, B.®. byry3os, C. B. Kagomiies u ap. :

- 'eomerpust 11 kinacc. Yuebnuk (JI.C. Atanacsan, B.®. byry3os, C. B. Kangomies u np.
- M.: [Ipocrenienue);

- l'eomerpus 11 knace. Junaktuueckue matepuainsl (b.I.3uB — M.: IIpocBenienue);

- U3yuenue reomerpun B 10 -11 knaccax. Meroauueckne peKOMEHIalluU K YYEOHUKY

( C.M.CaaksH, B.®.byry3oB — M.: TIpocBemnienue)

Jlannas pabouyast mporpamma paccuntana Ha 204 gaca B Toa WM 6 4acoB B HENENIO: U3

HUX anredpa — 136 gacos, reomeTpusi - 68 4acoB B roj wiu anredpa - 4 yaca B HEJENIO, TEOMETPHS
— 2 4Jaca B HeJEJIo.



B Tteuenum roma mmaHupyercs mnpoBecth 8 (mo anrebpe) u 3 (MO TEOMETpHUH)
TEMaTUYEeCKHX  KOHTPOJBHBIX  paboT. VICTOYHWK  ONEHOYHBIX  CpelacTB:  lIporpammer
obmeobOpazoBatenbHblx  yupexaeHuit  10-11  xmaccel.  CoctaButens: T.A. Bypmucrposna,
«[IpocBemenuey (mo reomeTpuu) m Anrebpa ¥ Hadajga MareMaTHueckoro axamuza. 11 kiacc.
Hunaxtuueckue marepuainsl (M.K.Iloranos, A.B. IlleBkun — M.: [IpocBermienue) (o anredpe).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA AJITEBPbBI
N HAYAJI MATEMATHYECKOI'O AHAJIM3A

YrinyOn€HHbIl ypOBEHD

JUisi  yCHIemIHOTO MPOAOJDKEHHS O0pa3oBaHHMs IO  CHEIHAIBHOCTSIM, CBSI3aHHBIM  C
IOPUKIAJHBIM HCIOJb30BaHMEM MareMaTuku (1-i1  ypoBeHb IUIAHUPYEMBIX pE3yJbTAaTOB),
BBIIMTYCKHUK HAYYHUTCS, @ TAK)KE MOJIYYUT BOSMOKHOCTh HAYUUTHCS JJIS1 OOECIIEYCHHUS YCIICUTHOTO
IPOJOJDKEHHUs 00pa3oBaHMs IO CHELMAIbHOCTSIM, CBA3aHHBIM C OCYLIECTBICHMEM HAy4yHOH WU
HCCJIEIOBATENIbCKON JESITENbHOCTY B 00JacTM MaTeMaTHKH M CMEXHBIX HayK (2-i1 ypoBeHb
IUTAHUPYEMBIX PE3YJIbTAaTOB, BBIJICIIEHO KYPCUBOM):

DJIeMeHTbI TeOPHH MHOKECTB M MATEeMaTH4eCKOH JIOTHKHU
— CBOOOJHO ONEpUpOBaTh MOHATUSMH: MHOXECTBO, IIyCTOE, KOHEYHOE U OECKOHEYHOe
MHO’KECTBA, JJIEMEHT MHOXXECTBA, IIOJAMHOXECTBO, Ie€peceueHue, OOBEAMHEHHWE U Pa3HOCTb
MHOKECTB;

— I@PUMEHATHh YKCJIOBBIE MHOXKECTBA HAa KOOPAMHATHON MpsIMOW: OTPE30K, WHTEpBal,
HOJYUHTEPBaJl, IPOMEXKYTOK C BBIKOJIOTOM TOYKOH, rpaduueckoe NpefcTaBIeHUE MHOXECTB Ha
KOOPAMHATHOM IIOCKOCTH;

— NIPOBEPATH NIPHUHAIEIKHOCTD 3JIEMEHTAa MHOKECTBY;

— HaxXOJWTb MepecedeHrne U 0ObeANHEHIE MHOXKECTB, B TOM YHUCIIC MTPEJICTABICHHBIX TpaduyecKu
Ha YHCJIOBOM MPAMOM M Ha KOOPAMHATHOM INIOCKOCTH;

— 3a/1aBaTh MHOKECTBA NIEPEUNCIEHUEM U XapAKTEPUCTHUECKUM CBONCTBOM,;

— ONEpUPOBATh MOHATHUAMHU: YTBEPXKICHHE, OTPHUIIAHME YTBEP)KIEHUS, WCTUHHBIE U JIOKHBIE
YTBEPKACHUS, IPUUKHA, CJIEACTBHE, YACTHBII clTydall OOIIEero yTBEpKIACHUsSI, KOHTPIIPUMED;

— IPOBOJUTH JJOKA3aTeNbHbIE PACCYKACHUS A1 0O0CHOBAHUS UCTUHHOCTH YTBEP)KICHUH;

— ONEepUpPOBATh MOHITHEM ONPE/EIICHNS, OCHOBHBIMU BH/IaMHU OTIPEEIICHUIN U TEOPEM;

— IIOHUMATh CYThb KOCBEHHOI'O JJOKa3aTeNIbCTBA;

— OIEepUpOBATh MOHATUSAMH CUETHOTO U HECUETHOTO MHOXKECTBA,

— MPUMEHATh METOJ, MATEMATUYECKOW MHIYKIIUH U1l IPOBEACHMSI PACCYKICHUM U JOKA3aTENbCTB
IIPU pEIIeHUN 3ajay.

B noBcenHeBHOM KU3HHM M IPH U3YYCHUH APYTUX NPEJIMETOB:

— HCIIOJIb30BaTh YUCIOBbIE MHOKECTBA Ha KOOPJMHATHON NPSIMOM M Ha KOOPAUHATHOMN IJIOCKOCTH
JUISl OIMCAHMS! PEAJIbHBIX MTPOLIECCOB U SBJICHUN;

3necek U ganee
— 3HaTh ONpECIICHUE NIOHATHS, 3HaTh U YMETh JJOKa3bIBaTh CBOMCTBA (IPU3HAKH, €CIIM OHU €CTh)
MOHSTHSI, XapaKTepU30BaTh CBSA3M C JAPYTUMH MOHATHUSMH, MPEICTABIAS OJHO MOHATHE KAaK 4acTh
LIEJIOCTHOTO KOMILIEKCA, UCIIOIb30BaTh MOHIATHE U €r0 CBOMCTBA IIPU MPOBEAECHUU PACCYXIECHUH,
JI0Ka3aTeNNbCTB, PEIICHUH 3aay.

— TPOBOJUTH J10KA3aTEbHBIE PACCYXICHUS B CUTYalUsSX IOBCEAHEBHOM JKU3HHU, NPU PELLICHUHU
3aJa4 U3 JIPYrux IpeaMeToB;

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK M A3BIK JIOTMKHM JUIsI ONMCAHUS peaIbHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX YyU4eOHBIX MPEAMETOB.

Yuciia 1 BbIpaKeHU
— CBOOOJHO OMEpUPOBaTh MOHATHSIMU: HATYypaJIbHOE YHUCIIO, MHOXKECTBO HATYypPaJIbHBIX YHCEI,
IIEJIOC YHCII0, MHOXKECTBO IIENIBIX YHCEN, OOBIKHOBEHHAsI Apo0b, IecsiTuyHast ApoOb, CMEIIaHHOe
YHCJIO, PALIMOHAIIBHOE YUCIIO, MHOKECTBO PAllMOHAIBHBIX YUCEIl, HPPALUOHAIBHOE YHUCIIO, KOPEHB
CTENEHM 1N, JEHCTBUTEIBHOE YHUCIIO, MHOXECTBO JACHCTBUTEIBHBIX UHUCEN, I'€OMETpHUYECKas
MHTEPIIPETALNS HaTypaJIbHbIX, LENbIX, PALIMOHAIBHBIX, JCUCTBUTEIbHBIX YUCEIL;
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— IOHMMAaTh M OOBSACHATH Pa3HUIy MEXIY NO3MIMOHHON M HENO3MLIMOHHOM CHCTEMaMH 3allUuCH
quCel;
— NEePEeBOUTh YUCIIA U3 OAHOHN CUCTEMBI 3alUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
— JI0Ka3bIBaTh U HUCIIOJIb30BATH IPU3HAKU JEIUMOCTH, CYMMBbI U MPOU3BEICHUS IIPH BHIIOJHEHUU
BBIUMCJICHUN U PEILICHUU 3a/1a4;
— BBIIIOJIHATH OKPYTJIEHUE PALlMOHAJIBHBIX U UPPALIMOHAIBHBIX YHCEN C 3a/1aHHON TOYHOCTBIO;
— CPaBHUBATh JICHCTBUTENIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;
— YIOOpAI0YMBATh YHCIA, 3alMCAaHHBIE B BHUJIE OOBIKHOBEHHOM M JIECATHMYHOW ApoOH, yHcia,
3allMCaHHbIE C UCIOJIb30BAHUEM APU(PMETUUYECKOIO KBAJAPAaTHOTO KOPHs, KOPHEH cTerneHu Oosiblie
BTOPOWH;
— "axoauth HOJ[ m HOK pa3HpiMu crmocob6amMu ¥ HCTIOIB30BaTh UX IIPH PEIICHUH 33]1a4;
— BBIIIOJIHATDH BBIYMCIICHUS U peoOpa30BaHMsl BIPAXKEHUMN, COEPKAIMX JEMCTBUTEIbHBIE YUCIIA,
B TOM YHCJIE KOPDHH HaTypaJIbHbIX CTEIEHEH;
—  BBIIOJHATH  CTAHAAPTHBIE  TOXAECTBEHHbIE  NPEoOpa3oBaHUS  TPUTOHOMETPUYECKHX,
JOrapu(pMHUUECKUX, CTENIEHHbIX, UPPALMOHATIbHBIX BBIPAKEHUI;
— cBOOOJIHO ONIEPUPOBATH YUCIOBBIMU MHOKECTBAMU IIPU PEILIEHUU 3ajay;
— [IOHUMAaTh IPUYHUHBI U OCHOBHBIE MJIEU PACIIMPEHNUS YUCIOBBIX MHOXKECTB;
— BJIaJICTh OCHOBHBIMU IIOHATUSMHU TEOPUH JE€IUMOCTH IIPU PEILIEHUH CTaHJAPTHBIX 33]a4;
— UMeTh 0a30BbI€ PECTABICHUS O MHOXKECTBE KOMITJIEKCHBIX YHUCET;
—  CBOOOJHO  BBINOJHATH  TOXJIECTBEHHbIE  MPeoOpa3oBaHHUs  TPUTOHOMETPUYECKHX,
JOTapu(PpMHUUECKUX, CTETICHHBIX BEIPAKECHUI,
— Bnaaeth popmynoit 6uHoMa HeioToHa;
— NOPUMEHATH IPU PEUIeHUM 3ajJad Teopemy o JnHelHoM mpexacraBieHun HOJl, Kuralickyro
TeopeMy 00 ocratkax, Maiyio reopemy depma;
— TIPUMEHSTH [IPH PEIICHUH 3324 TEOPETHKO-YHCIOBbIEC () YHKIINH;
— NPUMEHSTh NPU PELICHUH 33734 LEenHble JpoOU, MHOTOWIEHBI C JEHCTBUTEILHBIMU U 1IEIIBIMU
Ko unreHTamu;
— BIAJETh TMOHATUSAMU: NPUBOAMMBIE W HENPUBOAMMBIE MHOTOWIEHBI; IPHUMEHATH HX IIPH
peleHnn 3aiag;
— TpUMEHATh Ipu pemeHuH 3agad OCHOBHYIO TeopeMy anreOpbl; mpocreiimue (QyHKIUH
KOMILJIEKCHOM MepEMEHHOMN KaK TeOMeTpHUUEeCKre TpeoOpa3oBaHMsl.

B nosceaHeBHOM KU3HHM M IPH U3YYCHUH APYTUX NPEAMETOB:
— BBINOJHATh U OOBACHATH PE3Yy/IbTAThl CPABHEHUS PE3YyJIbTATOB BBIUMCICHUHM MpPHU PEIICHUU
NPaKTUYECKUX 3ajlad, B TOM YHUCIIe MPUOIMKEHHBIX BBIYMCIECHUH, HCIONB3Ysl pa3Hble CIIOCOObBI
CpPaBHEHUN;
— 3aMKChIBaTh, CPABHUBATh, OKPYTJIAThH YACIIOBbBIE 1AHHBIE;
— HCII0JIb30BaTh PealIbHbIE BETMYMHBI B Pa3HBIX CUCTEMAaX U3MEPEHUS;
— COCTaBIATh UM OLIEHUBATh PAa3HBIMH CIIOCOOAMH YHUCIIOBBIE BBIPAKEHUS IPH PELICHUU
MPAKTUYECKHX 3ajlay U 3a7a4 U3 JPYTUX y4eOHbIX MIPEIMETOB.

YpaBHeHHS U HEPABEHCTBA
— CBOOOJIHO OINEpPHPOBATh MOHATHUAMU: YPaBHEHHE; HEPABEHCTBO; PABHOCWIIbHBIC YpaBHEHHS U
HEPAaBEHCTBA; ypaBHEHUE, SBIAIOLIEECS  CIEICTBUEM JPYroro ypaBHEHUs; YypaBHECHMUA,
PaBHOCUJIbHBIE HA MHOYKECTBE; paBHOCHJIbHBIE PE00pa30BaHMs YPaBHEHMUI;
— pewmarb pa3Hble BHJbl YpaBHEHUN U HEPABEHCTB M HX CHCTEM, B TOM YHUCIIE HEKOTOpPBIE
YpaBHEHHUS TPEThEW U 4eTBEPTON CTENEeHEN, APOOHO-pallMOHANIbHBIE U UPPAL[UOHATIbHBIE;
— pemaTh OCHOBHBIE THIIBI MOKa3aTeIbHBIX, JOrapU(PMHUUECKHX, UPPALMOHATBHBIX, CTETIEHHBIX
YpaBHEHUU U HEPABEHCTB, OBJA/IEB CTAaHAAPTHBIMU METOJIAMU MX PELICHUH, U IPUMEHATh UX MpU
pEIIEHNN 3a/]a4;
— NPUMEHSATH TEOpeEMY be3y K pelIeHuIo ypaBHEHUH;
— NPUMEHATH TEOpeMy Bueta [u1sl perieHns HEKOTOPBIX ypaBHEHUI CTEIIEHU BBILLE BTOPOH;
— TMOHUMATh CMBICI TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCUJIbHBIX MPeoOpa3oBaHUSX YpaBHEHUH U
YMETb UX JI0Ka3bIBATh;
— BJIAZIETh METOJIaMU PELCHUs yPaBHEHUH, HEPABEHCTB U UX CHUCTEM, BBIOUPATh METOJ| PELLICHHUS
¥ 000CHOBBIBAaTh CBOM BHIOOD;



— HCHOJb30BaTh METOJ HMHTEPBAJIOB [UIl PEUIEHHUs HEPaBEHCTB, B TOM YHUCIE JPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl HPPAlIOHAJIEHBIC BBIPAKEHHUS,
— pemarps anreOpanyeckue YypaBHEHMsI W HEPaBEHCTBA M MX CHUCTEMBI C IapaMeTpamu
anreOpandecKuM U rpapuuecKuM METOJaMu;
— BJIQJICTh Pa3HBIMHU METOJAMH JJOKA3aTEJIbCTBA HEPABECHCTB;
— pelaTh ypaBHEHUS B LEJbIX YUCIIAX;
— wu300paxkaTb Ha IUIOCKOCTH MHOXKECTBA, 33/aBa€Mble YPAaBHEHUSIMM, HEPaBEHCTBAMU U HX
CHUCTEMaMU,;
— CBOOOHO UCIOJIb30BATh TOKIECTBEHHBIE TPEOOPA30BAHNUs MIPH PEIICHUN YPAaBHEHUN U CUCTEM
YPaBHEHU;
— cBOOOJIHO OMpEAENATh TUI U BIOMPATh METOJ PELICHUs MOKA3aTelIbHbIX U JIOrapu(pMUUECKUX
YPAaBHEHUN M HEPABEHCTB, MPPALMOHAIBHBIX YPABHECHUH M HEPABEHCTB, TPUTOHOMETPUYECKHUX
YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;
— CBOOOJHO peIlIaTh CUCTEMBI JINHEHHBIX YpaBHEHU;
— pelaTh OCHOBHBIE TUIIbl YPAaBHEHUI U HEPABEHCTB C IIApaMETPaMU;
— NPUMEHATH IIPY pelIeHUH 3a1a4 HepaseHcTBa Komm—DbyHsAkoBckoro, beprymu;

B noBceaHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX NPEIMETOB:
— COCTaBJIATh U PELIaTh YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI IIPHU PELICHUM 3a4ad U3 APYTUX
y4€OHBIX IIPEIMETOB;
— BBIIOJHATh OLIEHKY HPaBIONOA00US pE3y/lbTaToB, IMOJYyYaeMbIX IPHU PEIICHUM Pa3IMYHBIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM, IIPU PELICHUHU 3a]1a4 U3 IPYTUX y4EOHBIX PEAMETOB;
— COCTaBJIATh M pElIaTh YpPAaBHEHUs W HEPABEHCTBA C IapaMeTpaMH IpU PELICHUM 3a1ad U3
JIPYTUX y4eOHBIX NPEAMETOB;
— COCTaBJIATh ypaBHEHUE, HEPABEHCTBO MJIM MX CHCTEMY, OIMCHIBAIOLIUE PEATbHYIO CUTYaLHIO
WU IIPUKIIAHYIO 3a/1a4y, HUHTEPIIPETUPOBATh IIOJy4YECHHBIE PE3YJIBTATHI;
— HCIIOJIB30BaTh IPOTrPAMMHBIE CPEICTBA INPU DPELIEHUU OTHENIBHBIX KIJIACCOB YPaBHEHUM H
HEPaBEHCTB.

DOyHKIMH
— BJIQJETh MOHATUSIMU: 3aBUCUMOCTb BENWYMH, (DYHKIUS, apryMEHT M 3HaueHue (yHKIUH,
00J1acTh OTpeieNIeHus] 1 MHOXKECTBO 3HaYeHUH (DyHKIMHU, TpadUK 3aBUCUMOCTH, rpaduk QyHKIHUH,
HYyIU (YHKUMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHHME HA YHUCIOBOM IPOMEXKYTKE,
yObIBaHHE Ha YHCIOBOM IPOMEXKYTKE, HauOojblllee U HaMMEHbIIee 3HadeHHUs (QyHKIUM Ha
YHCIIOBOM TPOMEXKYTKE, Nepuoanyeckas (yHKLUsA, Nepuoia, 4Y€THass U HE4YETHas (PYHKIMH;
IIPUMEHSTH 9TH IOHATHUSA IIPU PELLIEHUH 3a4a4;
— BIJIQJIETh TOHSATUEM: CTENeHHas (yHKUUSA; CTpOUTh €€ rpa@uKk U NPUMEHATh CBOICTBa
CTeTeHHON (DYHKIIMU MPH pEeIIeHUH 3a/1a4;
— BIIAJIETh MOHATUSAMMU: MOKa3aTeNbHas (YHKIMS, SKCIIOHEHTA; CTPOUTh UX TpapUKU U MPUMEHSATh
CBOMCTBA MMOKA3aTeJIbHOM (DYHKIIMU IIPU PELICHUH 3a/1a4;
— BJAJETh MOHATHEM: Jorapudmuueckas QyHKIMS; CTPOUTh €€ rpaduK U MPUMEHSTHh CBOMICTBa
JorapupmMuueckoi (yHKIIMU IPU PELICHUH 3a/1a4;
— BIJIQJIETh TOHSATHEM: TPUTOHOMETPUYECKHE (PYHKIMM; CTPOUTh UX TIpadUKH U TNPUMEHSTH
CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIIMI IPU PELIeHNH 3a/1a4;
— BJIQJIETh MOHATHEM: 00paTHasi QYHKIUS; IPUMEHSATh 3TO OHSTHE IIPU PEILICHUH 3a/1a4;
— TPUMEHATh TMpH pEUIeHWH 3aJady CBOHCTBA (QYHKUMHA: UYETHOCTb, MNEPHOAUYHOCTD,
OTPaHUYEHHOCTB;
— NPUMEHSATH [IPH PELICHUH 33a4 NpeodpazoBaHus rpaduKoB QyHKIHI;
— BJIQJIETh TMOHATUSMU: YMCIIOBBIE IOCIEI0BATENbHOCTH, apu(pMeTH4ecKass U IreoMeTpruecKas
IIPOTPECCUU;
— MPUMEHSATHh MPHU PEIIeHUHU 3a7ady CBOMCTBA U MPU3HAKH apUPMETHUECKONH M TeOMEeTpUUYECKOn
IIPOTPECCUN;
— BJIQJIETh NNIOHATHEM: ACUMIITOTA; IPUMEHATH €T0 MPH PEIICHUH 33734,
— TPUMEHATh METOABl pElICHHs NpocTeHmmx IudepeHINaIbHbIX ypaBHEHUH IEPBOrO H
BTOPOTO MOPSAKOB.

B noBcenHeBHOM KU3HM M IPH U3Y4YEeHUH APYTHUX YU4eOHBIX PeIMeTOB:



— ompeaensaTh Mo TpadpukaM M HCIONb30BaTh JJsl PEIICHUs MPHUKIAJHBIX 3aJad CBOICTBa
peasbHBIX IPOLECCOB M 3aBUCUMOCTEH (HauOONbIINE M HAMMEHBIINE 3HAYEHUS, MPOMEKYTKU
BO3pacTaHus M yObIBaHUS, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMIITOThI, TOUKH Meperuda, nepuos
U T. I1.), UHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKONW CUTYallUU;
— ompeAensTh Mo TpapukaM MpPOCTEHIINEe XapaKTePUCTUKH TMEPUOIUYECKUX IMPOIIECCOB B
OMOJIOrMH, SKOHOMHUKE, My3bIKE, PAAUOCBS3U U T. 1. (aMIUIUTYAA, IEPUOJ U T. 11.).

JJIeMEeHThI MATEMAaTHYECKOI0 AaHAJIM3A
— BIIQJICTh MOHATHEM: OECKOHEYHO YOBIBAIOIAsi FeOMETPUYECKasi MPOrPECcCHst U MPUMEHSTh €ro
IIPU PELLIEHUH 3a/1a4;
— NPUMEHATH I PELICHUS 3a1a4 TEOPUIO IIPEACIIOB;
— BIAJETh MOHATHAMH: OCCKOHEUHO OOJIbIINE YHCIIOBBIE MOCIEAOBATEIHLHOCTH U OECKOHEUHO
MaJible YHCJIOBBIE MOCIIEA0BATEIbHOCTH; CPAaBHUBATh OECKOHEYHO OOJbIIME U OECKOHEYHO Malible
MIOCJIEI0BATEIbHOCTH;
— BJIAJIETh MOHATUSAMU: IPOU3BOIHASA (DYHKIIMK B TOUKE, TPOM3BOAHAS (PYHKIIUH;
— BBIYUCIISATH MPOU3BOAHBIC JIEMEHTAPHBIX (YHKIUN U UX KOMOWHAIUI;
— WcchenoBaTh (PYHKIIMHA HA MOHOTOHHOCTB M 9KCTPEMYMBEI,
— CTpOUTH TpadUKH U IPUMEHATH UX K PEIICHUIO 33/1a4, B TOM YHUCIE C TapaMeTPOM;
— BIIAJICTh MOHATHEM: KacaTeiabHas K TpaduKy QYHKIMH, IPUMEHSITH €T0 NP PElICHUU 33]1aY;
— BJIQJIETh MIOHATUAMU: IEpBOOOpa3Hasi, ONpeIeIEHHBIN UHTErpal;
— npuMeHsTh Teopemy HproTona—IJleitOHuIa u e€ cneacTBUs s pElIeHUs 3a/1a4;
— CcBOOO/JHO BJIAJETh CTAHJAPTHBIM allllapaToM MaTeMaTHYECKOro aHajdu3a ISl BBIYUCICHUS
MIPOU3BOIHBIX (PYHKIIMH OJHON MEPEMEHHOIH;
— CBOOO/IHO TPUMEHATH amnmapaT MaTeMaTWYecKOro aHalu3a s UCCIeNOBaHHUS (PYHKIUH |
MOCTPOCHHUS Ipa)uKOB, B TOM YUCIIEC UCCIICTOBAHMS HA BBHITYKIIOCTD;
— OIepUpOBATh MOHATHEM [1EPBOOOPA3HOMN AJIs PELLICHUS 3a1ay;
— OBJIaJIETh OCHOBHBIMH CBeACHUAMU 00 uHTerpaie HproToHa—IJIeiiOHMIIa U ero MpocTeHmx
MPUMEHEHUSIX;
— OIEpUPOBaTh B CTAHAAPTHBIX CUTYalUsIX IPOU3BOAHBIMH BBICIIUX MOPSIKOB;
— MPUMEHSATH NPU PELICHUH 3a/1a4 CBONCTBA HEMPEPBIBHBIX (DYHKINIA;
— NPUMEHATH NIPU PELICHUH 3a/1a4y TeopeMbl Belepmpacca;
— BBINOJHATh NPUONMKEHHBIE BBIYMCIEHUS (METOJBl PpEUIEHHs] YpaBHEHUM, BbIYHUCICHUS
OTIpeNIeNIEHHOTO UHTErpaia);
— IPUMEHATH IPWIOKEHUE IPOU3BOJHOM M ONPEAEIEHHOIO MHTETpala K PEIICHHIO 3aaad
€CTECTBO3HAHUS;
— BIQJETh NOHATUSMHU: BTOpas MPOM3BOJAHASA, BBINYKJIOCTh Tpapuka (YHKIHMH; HCCIEI0BATh
(GYHKIMIO Ha BBITYKJIOCTb.

B noBceiHeBHO KU3HHM M IPH M3YYEHHHU APYTUX YUeOHBIX NIPeIMeTOB:
— pemiath NpUKIaJHbIE 3a/1a4l U3 OUOJIOTHH, PU3MKH, XUMUH, SKOHOMHUKH U IPYTUX MPEIMETOB,
CBSA3aHHBIE C MCCIIEIOBAHUEM XapAaKTEPUCTHK IPOLECCOB, HHTEPIPETUPOBATH ITOJYYECHHBIE
pe3yNbTaTHI.

KomOuHaTopuka, BepOSITHOCTb M CTATUCTHKA, JIOTUKA U Teopus rpa¢os
— OIepHpoBaThb OCHOBHBIMH OIUCATEIbHBIMM  XapaKTEPUCTHKAMM YHCIOBOrO Habopa;
MOHATUSIMU: T€HEpaIbHasi COBOKYITHOCTh M BBIOOPKA;
— OIEpUpOBATH MOHATHUSMHU: YAcTOTa M BEPOSATHOCTh COOBITHS, CyMMa M TPOM3BEICHUE
BEPOSITHOCTEH; BRIUUCIISATH BEPOSITHOCTH COOBITHIA HA OCHOBE TIO/ICUETA YK CIIa HCXOOB;
— BIIQJIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U TPUMEHSATDH UX MPH PEIICHUHU 33]1aY;
— WMETh TIPEJICTaBIICHHE 00 OCHOBAX TEOPUHU BEPOSITHOCTEM;
— HWMETh INPEJCTaBICHHE O JUCKPETHBIX U HENPEPBIBHBIX CIy4YalHBIX BEIUYMHAX W
pacnpeneneHusx, 0 He3aBUCHUMOCTH CIIy4alHbIX BEJINYUH;
— MMETh IIPEJICTAaBICHUE O MATEMAaTUYECKOM OKUJAHUM U JUCIIEPCUU CITyYalHBIX BEIMUYNH;
— MMETh IPEJICTABIIEHHE O COBMECTHBIX PACIPEIEICHUAX CIIYYaHbIX BEJIUYNH;
— MOHUMATh CYTh 3aKOHA OOJBIIUX YHCENT U BBIOOPOYHOTO METOJ1a U3MEPEHHSI BEPOSTHOCTEIH;
— HMEThb MPEIACTAaBICHUE O HOPMAJIBHOM pAcOpelelIeHud U INpPUMEpax HOPMaIbHO
pacupenenEéHHbIX Clly4alHbIX BEIUYMH;
— MMETh NPEACTABICHUE O KOPPEISALNN CITy4YallHbIX BEJINYNH;



— UMETh NPEACTABIICHHE O LICHTPAIBHON MPEACIbHON TEOPEME;
— MMETh MPEJICTaBIEHHE O BHIOOPOYHOM KO3 PHIIMEHTE KOPPENSIUH 1 JIUHEHHON perpeccuu; —
UMETh TPEJCTABICHUE O CTATUCTHYECKUX THUIOTE3aX MU MPOBEPKE CTATUCTUYECKON THITOTE3BI, O
CTaTUCTHKE KpUTEPHUS U € YpOBHE 3HAUUMOCTH;
— UMETh MPEJCTABICHHUE O CBS3U IMIIUPHUUCCKUX U TEOPETHUECKUX PACIIPEICIICHHIA;
— UMETb MPEJCTABICHUE O KOJAUPOBAHUH, IBOUYHOM 3aMKCH, TBOUYHOM JIEPEBE;
— BIIQJICTh OCHOBHBIMH TMOHITUSMHU Teopuu rpadoB (rpad, BepiirHa, pedpo, CTEINEeHb BEPIINHBI,
nyTh B rpad)e) ¥ MpUMEHSITh UX MPH PEIICHUH 33]1ay;
— UMETh MPEJCTABICHHE O JACPEBBSIX U MPUMEHSATH €T0 MPH PEIICHUH 33]1a4;
— BJIAJCTh MMOHATUEM: CBSI3HOCTh; IPUMEHSATH KOMIIOHEHTHI CBSI3HOCTH MPH PEIICHUH 3a/1a4;
— OCYHICCTBIIATH yTH 110 pEOpam, 00x0ab1 pEdep U BepirH rpada;
— HMeTh MpeAcTaBieHue 00 DilnepoBoM M ['aMHIBTOHOBOM IyTH; UMETh IPEACTABICHUE O
TPYAHOCTH 3aJ]a4¥ HaXOXJIeHUs [ aMIIIbTOHOBA MTyTH;
— BIIJIETh MTOHATUSAMH: KOHEYHBIC CUETHBIC MHOXKECTBA; CUETHBIE MHOXKECTBA; IPUMEHSATh UX MPH
pCILICHUH 33]1a4;
— IPUMEHSTh METOJl MATEMaTHYECKON MHTYKIIHH;
— TPUMEHSTh NPUHIUN JIupuxiie npu pereHuH 3a1ad.

B noBceaHeBHOI ;KM3HU M IPU U3YYE€HHH IPYTUX NMPeIMETOB:
— BBIYUCIIATH WU OIICHUBATH BEPOSITHOCTU COOBITHIA B PEATbHOM KU3HH,
— BBIOUPATH METOJIbI MTOIXOISIIETO MPEICTABICHUS 1 00pa0OTKH JaHHBIX.

TexcToBbIe 321241
— pemiath pa3HbIC 3a/1a41 TOBBIIICHHON TPYIHOCTH,
— aHaJNM3UpPOBATh YCJIOBUE 3a/laud, BHIOMPATh ONTHMAIBHBIA METOJA pEHICHUs 3a/JayH,
paccMaTpuBasi pa3jIMYHbIC METOIBI;
— CTPOUTH MOJENb PEIICHHs 3aJa4yM, MPOBOAMUTH TOKA3aTEIbHBIC PACCYXKICHUS MPHU PEIICHUH
3aj1auu;
— pemiath 3a1auu, Tpedyroume nepedopa BapuaHTOB, IPOBEPKU YCIOBHIA, BEIOOPA ONMTUMAIBHOTO
pe3ysbTara;
— aHaNIM3WPOBATh W WHTEPIPETHPOBATH IOJYYCHHBIE PEUICHUS B KOHTEKCTE YCIOBHUS 3aJauH,
BBIOMPATH pelIeHus], He IPOTHBOPEYALEe KOHTEKCTY;
— TMEpPEeBOAMTH TPH pEIIeHUH 3aha4u WHQOpMAIMio W3 OXHOW (OpMBI 3ammMcu B JPYTYIO,
UCTIOJIb3YS MPU HEOOXOIUMOCTH CXEMBbI, TaOIHIIbIL, TpaduKH, TUarpaMMBl.

B noBceaHeBHOIi ;KM3HH M MPHU U3YYEeHHUH IPYTUX NPEAMETOB:
— pelIaTh NpakTUYECKHE 3a7aul U 3aJjaui U3 IPYTUX MIPEIMETOB.

Hcropus u MeTOABI MATEMATHKH
— UMETb MIPEJCTABICHNE O BKJIA/I€ BBIJAIOIUXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH;
— MOHHMMATh POJIb MAaTEeMaTUKHU B pa3BuTUHN Poccuu;
— HCIIOJIb30BaTh OCHOBHBIE METOJIbI JI0KA3aTeNbCTBA, MPOBOANUTH JJOKA3aTEIbCTBO U BBINOJIHAThH
OTIPOBEPIKEHUE;
— IPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MaTEMaTHUECKUX 3a/1a4;
— Ha OCHOBE MaTeMaTWYECKHX 3aKOHOMEPHOCTEH B TPUPOAE XapaKTepU30BATh KpacoTy U
COBEpILEHCTBO OKPYXKAIOIIEro MUpa U MPOU3BEACHUIN HCKYCCTBA;
— MPUMEHSATH MPOCTEHIIINE TPOTPAMMHBIE CPEJICTBA M SJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IpU PELICHUH MaTeMaTUYeCcKHX 3a7ay;
— TOJIb30BAaThCs MPUKIAJHBIMA MPOTpaMMaMHU M TPOTPaMMaMH CHMBOJIHBIX BBIYHCICHUN IS
UCCIIEIOBaHUSI MAaTEMAaTHYECKUX OOBEKTOB;
— TPUMEHATh MaTeMaTUYEeCKHEe 3HAHUS K MCCIECIOBAHUIO OKPYXKAIOIIEro MUpa (MOJESIUPOBAHHE
(U3UUECKUX MPOLECCOB, 3a/1a4l IKOHOMHKH).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA TEOMETPUN

VYrayOneHHbIH YpOBEHb

JIJist ycTienHoro mMpoI0JKEHHST 00pa30BaHus MO CHEIUAIBHOCTSIM, CBSI3aHHBIM C MPUKIIATHBIM
UCIIOJIb30BaHNEM MaTeMaTHKU (1-i ypoBeHb IJIaHUPYEMBIX PE3Y/IbTaTOB), BBITYCKHUK HAYYHUTCS, a
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TaK)Ke MOJTYYUT BO3MOKHOCTH HAYUUTHCS JUIsl 00ecredeHHs] BOZMOXKHOCTH YCIIEITHOTO MPOO0JIKe-
HUS 00pa30BaHUs MO CIEIHATBHOCTSM, CBS3aHHBIM C OCYIISCTBICHHEM HAy4YHOH M HCCIIeJOBa-
TEIbCKOW JEATENILHOCTH B OOJACTH MaTeMaTHUKU U CMEXKHBIX HayK (2-i1 ypOBEHb IJIaHHPYEMbIX
pE3yNbTATOB, BBIJIEICHO KYPCUBOM):

I'eomerpust
— BJIAJIETh T€OMETPUUYECKUMHU TOHATUSAMU MPU PEIICHUU 33J1a4 U MPOBEICHUM MAaTEMaTUYECKUX
pacCyxIeHuUi;
— CaMOCTOSATEIHHO (POPMYITUPOBATEH OMPE/CIICHUs T€OMETPUIECKHUX (PUTYp, BBIIBUTATh THIIOTE3bI
0 HOBBIX CBOMCTBax M MpPHU3HAKaX IeoMEeTpUdYecKux (puryp u 0600CHOBBIBATH WUJIM OMPOBEPraTh UX,
00001aTh WM KOHKPETU3UPOBATh PE3YJIbTAThl HA HOBBIC KJIACCHI (PUTYD, TPOBOIUTH B HECIOKHBIX
CIIy4asix KJacCU(pUKALUIO (GUTYp MO Pa3InYHBIM OCHOBAHUSIM;
— HWCCIIEJIOBATh YEPTEKH, BKIFOUasi KOMOMHAIIMK (DUTYp, U3BJIEKATh, HHTEPIPETUPOBATH U MPEO0-
pa30BBIBaTh HH(OPMALINIO, ITPEICTABICHHYIO HA YepPTEkKax;
— pemiath 3a7a4d F€OMETPUUYECKOrO COJEPkKAHUSA, B TOM YHCJIE B CUTYyalUsX, KOTJa aJrOPUTM
pellleHus: He CIeAyeT SBHO U3 YCIOBHS, BBIIOIHITh HEOOXOAUMBIE JUIS PEeLICHHS 3aJa4M JTOIOTHU-
TEbHBIC MMOCTPOCHHMS, UCCIEAOBATh BO3MOKHOCTh IPUMEHEHUS TeOpeM M (HOpMYII JIJIsl PEIICHUS
3ajady;
— yMeTh GOpPMYIUPOBATH U JI0KA3bIBATH TEOMETPUUYECKUE YTBEPHKICHUS;
— BJIQJIETh MOHATUSIMH CTEPEOMETPHUH: TIPU3Ma, TapAJUICIICTIUIIE I, TUpaMua, TETPadap;
— UMETh MpeACTaBIeHUS 00 akcUOMaxX CTEPEOMETPUU U CIEICTBUSAX U3 HUX U YMETh MPUMEHSTh
WX TPU PEIICHUH 3a7a4;
— YME€Tb CTPOUTH CEUEHUSI MHOTOIPAaHHUKOB C MCIOIb30BAHUEM PA3IMYHBIX METOJIOB, B TOM YHC-
JIe METO/1A CJIENIOB;
— UMETh MPEJICTABICHHUE O CKPEIIUBAIOLINXCS MPSMBIX B TPOCTPAHCTBE U YMETh HAXOUTh YrOd U
paccTosiHue MeX1y HUMU,
— NPUMEHSTh TEOPEMBI O MAPAILIEIBHOCTH MPSAMBIX U MIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUU
3a/1ay;
— YMETh MPUMEHSTH MapaiebHOE MPOEKTUPOBAHUE ISl U300paxeHust puryp;
— YMETbh MPUMEHSITH MEPIICHIUKYIIPHOCTH NMPSAMOUN U TIIOCKOCTH NP PEIICHUH 3a/a4;
— BJIQJETh MOHATUAMH OPTOTOHAJIBHOTO MPOEKTUPOBAHUS, HAKIOHHBIX M WX MPOEKIUH, YMETh
MIPUMEHSATH TEOPEMY O TPEX MEPICHAUKYIIApaX MPU PEIICHUH 33714,
— BIIQ/IETh MOHATUSMH PACCTOSIHHUS MEXAY (GUTYpaMH B MPOCTPAHCTBE, OOIIEro MmeprneHANKYIspa
JIBYX CKPEIIMBAIOLIUXCS MPSIMBIX U YMETh MPUMEHSTh X MPU PEIICHUN 33/1a4;
— BJIaJIETh TIOHATUEM YIJIa MEXAY NPSIMOM U IJIIOCKOCTHIO M YMETh MPUMEHSTh €r0 MPU PELICHUN
3a/1ay;
— BJIAJIETh NOHATHUSIMU JABYTPAHHOTO YIJIa, yria MEXY IJIOCKOCTAMU, NEPIEHAUKYIAPHBIX MIO0C-
KOCTEH U yMETh MPUMEHSTh UX MPHU PEIICHUH 33/1a4;
— BIIAQJIETh MOHATUAMH IPU3MBbI, TapaJIJIEIeNUIea U IPUMEHSATh CBOICTBA MapajuleNienuIe1a npu
pelIeHnu 3a1ay;
— BJIaJIETh MOHITHEM IPSIMOYTOJIBHOTO MapajieNienuIiela U IPUMEHSATh €r0 MPU PElIeHUH 33]1ay;
— BJIQJIETh TIOHATHUSAMH MMUPAMUJIBI, BUJIOB MMUPAMU/I, JIEMEHTOB MPABUILHON MUPAMHUIBI H YMETh
MPUMEHSATH UX IIPU PELICHUU 33]1aY;
— WMETh TPEJICTABIICHUE O TeopeMe Ditsiepa, MPaBIIIBHBIX MHOTOTPaHHHUKAX
— BJIQJIETh MOHATHEM IUIOLIAIN MOBEPXHOCTE MHOTOIPAaHHUKOB U YMETh IPUMEHSTH €r0 MpH pe-
IICHUU 33]1a4;
— BJIAJIETh MOHATHSIMH TeJla BpAIlleHUs, CEYCHUS IIMIIMHpA, KOHYCa, [apa u cepbl U yMeTh MPHU-
MEHSATH UX TIPH PEIICHUH 3a]1a4;
— BIIAJETh MOHSATUEM KacaTeNIbHBIX MPSAMBIX U IJIOCKOCTEN U YMETh MPUMEHSTh €ro MpU pelIeHUun
3ajady;
— UMETh MPEACTABICHUS O BIUCAHHBIX U OMHUCAHHBIX cepax U yMeTh MPUMEHSTh UX TpHU pelie-
HUU 33]1a4;
— BIIAJCTh MOHATUSAMU 00bEMA, 00BEMOB MHOTOTPAHHUKOB, TEJI BPAIICHUS U MPUMEHSITh UX TPU
pEIlIeHUH 3a/]a4;
— UMETb MPEJCTaBICHUE O pa3BEPTKE MWIMHAPA U KOHYCA, IO MOBEPXHOCTH IMIIMHIAPA U
KOHYyCa U YMETh IPUMEHATD €ro IPU PeIlIeHUH 3a1a4;



— UMETb IIPEJCTABICHUE O IUIOIAAN c(hepbl U yMETh IPUMEHATH €r0 MIPU PELICHUN 3a7ay;
— yMETh pelIaTh 3314l Ha KOMOMHAIMKA MHOTOTPAaHHUKOB U TEJ BPAILCHHS,
— HMETb NPE/ICTaBIEHUE O IOJOOMH B MPOCTPAHCTBE U YMETh pellaTh 3a/la4id HAa OTHOLIEHHE 00b-
€MOB U IIIoIIa1el MOBEPXHOCTEH MOI00HBIX (pUryp;
— UMETb IPEJCTaBICHNUE 00 aKCHOMATHYECKOM METO/IE;
— BJIAJIETh MOHITHEM I€OMETPUUECKHUX MECT TOUYEK B MPOCTPAHCTBE U YMETh IPUMEHSATH €r0 JIs
pelLIeHus 3a1a4;
— yYMETb NIPUMEHSTH Ul PELIECHUs 3a7ady CBOMCTBA IUIOCKUX U JBYTPAHHBIX YIJIOB TPEXIPAHHOTO
yria, TeOpeMbl KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yIJIa;
— BJIAJIETh MOHATHEM IEPIEHIUKYIISIPHOTO CEUEHUS MPU3MBI U YMETh IIPUMEHSATH €r0 MPU pellie-
HUU 3a7a4;
— MMETh IIPEJICTaBICHNUE O JBOMCTBEHHOCTH NPAaBUIbHBIX MHOIOIPAaHHUKOB;
— BJIAJCTh NOHATUAMHU LEHTPAIBHOIO IPOEKTUPOBAHMSA U INAPAJUIEIBHOIO IPOCKTUPOBAHUS U
IPUMEHSTDH UX IPU IOCTPOEHUHU CEUYEHUII MHOTOTPAHHUKOB METO/I0M MPOEKIHii;
— MMETb NPEACTABIECHUE O Pa3BEPTKE MHOIOIPaHHUKA U KpaTyailleM ITyTH Ha IOBEPXHOCTH MHO-
rOrpaHHUKa;
— MMETh IIPEJICTAaBICHUE O KOHUYECKUX CEUCHMSIX;
— UMETb INPEeJICTaBIeHHE O Kacarouuxcs chepax U KOMOMHALIMU TeJl BPAIIEHUS M YMETb IpUMe-
HSATB €r0 MpU PELIECHUH 3a/1a4;
— IOPUMEHSATH [IPU PELICHUH 3a7a4 POPMYIIy pacCTOSIHHUSI OT TOUYKH /10 MJIOCKOCTH;
— BJIAJETh pa3HbIMU CIIOCOOAMM 3aJlaHusl NPSIMOM YpaBHEHUSIMH U YMETb MPUMEHSTh UX NPU pe-
LICHUH 33]1a4;
— MIPUMEHSATH [IPU PELIECHUH 3a]a4 U JI0KA3aTeIbCTBE TEOPEM BEKTOPHBIN METOJI U METOJI KOOPJIHU-
HaT;
— WMETb IpeACTaBIeHne 00 akcuoMax 00bEMa, MPUMEHATH POPMYIIBI 00BEMOB MPSIMOYTOJILHOTO
napajuleJenuIe1a, Ipyu3Msl ¥ MMPaMUbl, TETpadipa [Py PELICHUH 3a/1ay;
— NPUMEHSATH TEOPEMBI 00 OTHOLLIEHUAX 00BEMOB MPHU PELLIEHUH 33/1a4;
— IPUMEHSTh UHTErpal JJis BBIYMCICHUS 00BbEMOB U MOBEPXHOCTEH TeJ BpAIEHUs, BHIUMCICHUS
rIomaau chepudeckoro mosica 1 00bEMa 1apoBOTO CII0S;
— HMMETh NPEJCTaBICHUE O JBIKEHMSIX B IPOCTPAHCTBE: NapajuIEIbHOM IEPEHOCE, CHMMETPHUU
OTHOCHTEJIBHO INIOCKOCTH, IEHTPAIBHOW CUMMETPHUH, TOBOPOTE OTHOCUTENIBHO MPSIMOU, BUHTOBOM
CUMMETPUN — U YMETh IIPUMEHSATH €0 NPU PELIEHUH 3a/1a4;
— HMMETh IPEJCTaBICHUE O MJIOLIaJAN OPTOrOHAJILHOM MPOEKINH;
— UMETh NPEJCTABJIECHNE O TPEXTPAHHOM M MHOTOTPaHHOM YTJIE U IPUMEHSTH CBOMCTBA IUIOCKHUX
YIJI0B MHOTOIPAHHOTO YIJIa IIPU PEIIeHUH 3ajay;
— HMMETh Npe/CTaBIeHUue 0 MpeoOpa3oBaHUU MOJO00US, TOMOTETUH U YMETh NMPUMEHATh MX IPH
peLIeHNH 3a]1a4; YMETh peliaTh 3a/1a4i Ha MII0CKOCTH METOAAMU CTEPEOMETPUH;
— yYMETh NPUMEHSTH (HOpMYIIbl 0ObEMOB ITPH PELLICHUHU 3ajay.
B noBcegHeBHO KU3HM U NIPH U3YYEeHUH APYTUX NPeIMeTOB:

— COCTAaBIIAITh C MCIIOJIb30BAaHUEM CBOMCTB F€OMETPUYECKUX (PUTYp MaTeMaTHYECKHUEe MOJENU JUIs
pelieHus 3a7a4d NPakTUYeCKOro XapakTepa M 3aJlad U3 CMEKHbIX AUCUMILUINH, UCCIIE0BATh MOTY-
YEHHBIE MOJIENIN U UHTEPIIPETUPOBATH PE3YJIbTAT.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE
— BIIQIETh NOHATUSMH BEKTOPOB U X KOOPJNHAT;
— YMETb BBIMIOJIHATH ONEpaIy HaJl BEKTOPaMU;
— HCIIOJIb30BATh CKAJSIPHOE IPOU3BEIEHUE BEKTOPOB MPU PELIEHUH 3a/1a4;
— MPUMEHSATh ypaBHEHHUE IUIOCKOCTH, (POPMYILY PACCTOSIHUS MEXKIY TOUKaMH, ypaBHEHHUE Cepbl
IIPY pELICHNN 33/]a4;
— MPUMEHSATH BEKTOPBI U METOJI KOOPAUHAT B IPOCTPAHCTBE MPHU PEIICHUH 3aay;
— HaXO/UTh 00BEM MapajuleNenuIieaa u TEeTpaspa, 3aJaHHbIX KOOPJAUHATAMU CBOUX BEPILUH;
— 3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;
— HaxoJUTh PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTU B CUCTEME KOOpPAMHAT;
— HAXOJHUTb PACCTOSTHUE MEKIY CKPEUIMBAIOUIMMMCS MPAMBIMH, 33JaHHBIMH B CUCTEME KOOPIH-
HarT.

Hcropusi 1 MeTOABbI MATEMATUKHU



— MMETh IPEICTABIICHUE O BKJIAJE BBIIAIOIIMXCS MATEMATUKOB B PA3BUTHE HAYKH;

— MOHMMATh POJIb MaTEMATUKH B pa3BUTUU Poccuu;

— HCIOJIB30BaTh OCHOBHBIE METO/bI JOKA3aTEIbCTBA, IPOBOJUTH J10KA3ATEIBCTBO U BBINOJIHATH
OIPOBEPIKEHUE;

— NPUMEHATh OCHOBHBIE METO/Ibl PEILICHUS] MATEMAaTUYECKUX 3a/a4;

— Ha OCHOBE MAaTeMAaTUYECKUX 3aKOHOMEPHOCTEHN B NMPUPOJE XapaKTEpU30BaTh KPacoTy U COBEP-
HIEHCTBO OKPYXAIOLIEro MUpa U NPOU3BEACHUIN UCKYCCTBA;

— MPUMEHSATH [IPOCTEHIINE IPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELIEHUN MaTeMaTUYECKHUX 3a/1a4;

— MO0Jb30BaThCs MPUKIAAHBIMU IIPOrpaMMaMU M IPOrpaMMaMHU CHUMBOJIBHBIX BBIYMCIICHUN IS
MCCJICIOBAHMSI MAaTEMaTUYECKHX O0BEKTOB;

— IPUMEHATHh MaTeMaTUYECKUE 3HAHUS K HCCIEIOBAHUIO OKPYXKAIOLIEro Mupa (MOJEINpOBaHUE
(bu3nYECKUX MPOIIECCOB, 3aa4U YIKOHOMUKH).

COJEPXXAHUE KYPCA

VYrinyOnéHHbIl ypOBEHD

DJIeMeHThI TeOPMH MHOKECTB M MATEeMaTH4eCKOH JIOTUKH

[TonsiTe MHOXkecTBa. XapaKTEPUCTUUECKOE CBOMCTBO, AJIEMEHT MHOXECTBA, IIyCTOE, KOHEU-
HOoe, OeckoHeuHoe MHOKecTBa. CriocoObl 3aganus MHOKECTB. [logmHOkecTBO. OTHOIICHUS TIPH-
HAJJICKHOCTH, BKIIIOUEHMS, paBeHCTBA. Onepanuy HaJl MHOXKECTBAMHU, UX WIIIOCTPALUU C IIOMO-
1IbI0 KpyroB Ditniepa. Cué€THbIe U HECUETHBIE MHOKECTBA.

VcTuHHBIE U JIO’KHBIE BBICKA3bIBaHU (YTBEPXKACHUS), ONIEpALIUU HAJl BBICKA3bIBAHUSAMU.
KBaHTOpHI CylIecTBOBaHUS U BCEOOUTHOCTH. AsreOpa BEICKa3bIBaHUIA.

3akoHbI JIOTUKU. OCHOBHBIE JIOTHUECKUE NIPaBWIIa. PellleHne JIOrMueckux 3ajad ¢ MCIoNb30-
BaHUEM Kpyros OJiliiepa.

Ymo3zaximouenus. O60CHOBaHUE U JOKa3aTeNbCcTBO B MaTtemaruke. OmnpeneneHus. TeopeMsl.
Bunel nokazarenscTB. MaremaTuueckass HHIYKIMSA. Y TBEpXKAECHUA: 00paTHOE JAHHOMY, IPOTUBO-
MOJIOXKHOE, 00paTHOE MPOTHBOIONIOKHOMY. [IpH3HaK U cBOCTBO, HEOOXOJUMBIE U JOCTATOYHBIE
YCIIOBHSL.

Yuciia 1 BbIpaKeHUs

MHosxecTBa HaTypalbHbIX, LIEJbIX, PAlMOHAIBHBIX, AEHCTBUTEIBHBIX 4HCENd. MHOXECTBO
KOMIUIEKCHBIX 4Hcell. [IefCTBUS ¢ KOMIUIEKCHBIMHU 4yHuciiaMd. KOMIIJIEKCHO CONPSDKEHHBIE YMCTA.
Monynb u aprymeHT yucia. TpuroHomerpudeckas popma KOMIUIEKCHOTO YHCTIA.

Panuannas mepa yria. TpuroHomerpuueckas OKpy>KHOCTb. CHHYC, KOCUHYC, TAHT€HC M KO-
TaHreHc yucia. Tpuronomerpuueckue GopMysbl MPUBEAECHUS U CIOXKEHUs, HOPMyYIIBI IBOIHOTO U
noJioBUHHOrO yria. [IpeoOpazoBaHue CyMMbl U pa3HOCTH TPUTOHOMETPUUECKUX (PYHKUUN B Mpo-
U3BeJIeHNEe U 00paTHble MpeoOpa3oBaHusl.

CremneHb ¢ JIeHCTBUTENBHBIM TIOKa3aTeseM, cBoicTBa cteneHu. Yucno e. Jlorapudm, cBoii-
cTBa Jorapudma. JlecaTHUHBIN U HATYypaJIbHBINA JTOrapu(pMBbI.

ToxaecTBeHHbIE TPEOOPa30BAHUS TPUTOHOMETPUUECKHX, JIOTapU(PMHUUECKUX, CTETIEHHBIX U
UPPALMOHATIbHBIX BBIPA)KEHUH.

Meton MaTeMaTH4ECKON MHIYKIINH.

OcHoBHas Teopema apudmeruku. Octatku U cpaBHeHHs. Anroput™ Eknnia. Kuraiickas
TeopeMa 00 ocraTkax. Manas teopema @epma. CucTeMbl CUUCIEHUS, OTIMYHBIE OT IECATUYHBIX.
@yHKIMs Disiepa, YUCIIO U cyMMa JIEIUTENEH HaTypaabHOTO YUCIIa.

OcHoBHast Teopema anredpsl. [IpuBogumble U HEMPUBOAUMBIE MHOTOWIEHBl. CUMMeTpUYe-
CKH€ MHOTO4JIeHBI. LlenounciaeHHble U 11e103HaYHbIE MHOTOWIEHBI.

YpaBHeHusI M HEpaBEHCTBA

YpaBHeHMeE, SBIAIOLIEECS CIEACTBUEM IPYrOoro ypaBHEHNUS; YpaBHEHUS, PABHOCUIIbHBIE HA
MHOX€ECTBE, paBHOCUJIbHbIE TPE0Opa30BaHUs YPABHEHUH.

Tpuronomerpudeckue, MokazaresbHbIe, Jorapu(GMUIecKre U UPPALMOHAIbHbBIC YPaBHEHUS U
HepaBeHCTBA. THUMbl ypaBHEeHUH. PenieHne ypaBHEeHH 1 HEPABEHCTB.
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MeToa UHTEpBAJIOB JJIs pelieHUs1 HepaBeHCTB. [ padudeckue MeToIbI peleHrs ypaBHEHUN 1
HEpaBeHCTB. PellleHne ypaBHEHUI U HEPABEHCTB, COAEPKAIIMX IIEPEMEHHYIO 10 3HAKOM MOJYJIS.

CucremMbl TPUTOHOMETPUUYECKUX, MOKA3aTENIbHBIX, JOrapUPMHUUECKUX U HPPALHOHAIBHBIX
ypaBHeHHH. CHCTEMBI TPUTOHOMETPUYECKHX, TTOKA3aTENbHBIX, JJOTapU(PMUIECKUX U UppaAIlMOHAT b-
HBIX HEPABEHCTB.

VYpaBHeHHs1, cucTeMbl ypaBHeHUl ¢ napamerpamu. HepaBencTBa ¢ mapamerpamu. Pemienue
ypaBHEHUH CTENEHM BbIIIE BTOPOW crenHalibHbIX BUAOB. Popmyinbl Buera. Teopema besy. lno-
(baHTOBBI ypaBHEHUSI.

Pemienue ypaBHeHu B KOMIUIEKCHBIX unciiax. HepaBenctBa o cpennux. HepaBenctBo bep-
HYJLIN.

DOyHKIUHA

OyHKIUSA U e€ CBOWCTBA; HYIM (DYHKIMH, IPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTbD.
HauOonpiiee n Haumenbliee 3HayeHus (QyHkuuu. Ilepuoanueckas GyHkuus M €€ HaMMEHBIIMN
nepuos. Yérneie n Heu€THbIe QyHKIMH. OYHKIUU «IpOOHAs YaCTh YHCIa» y = {X} U «1esasi 4acTh
yucnay y = [x]. B3aumuo o6parnsie ¢pyHkiuu. ['paduku B3aumMHO 00paTHBIX GyHKIUMNA. Tpurono-
MeTpuYecKkre (GyHKIMU YHCIOBOTO apryMeHTa y = COS X, Y = sin X, y = tg X, y = ctg x. CBoiicTBa n
rpaduKy TPUTOHOMETpUYECKUX GyHKUUH. OOpaTHbIe TPUTOHOMETpUYEeCKHEe (DYHKIMH, UX IJIaBHbIE
3HA4YEHUs1, CBOMCTBA U rpaUKH.

CrenenHasi, mokasaTtenpHasi, JorapupmMuaeckas QyHKIUN, UX CBOMCTBA U rpauKH.

[TpeoOpa3oBanus rpadukoB (DYHKIMHA: CIBUT, YMHOXEHHE Ha YHUCIIO, CUMMETpPUs OTHOCH-
TEJIbHO KOOPJAMHATHBIX OCEH M Hayana KOOpAUHaT.

DJIeMEHTBI MaTEMATHYECKOI0 AaHAIN32

beckoneuHo Manble 1 OECKOHEYHO OOJIBIIME YMCIIOBBIE IociieqoBaTenbHoCTU. [Ipenen yuc-
JOBOM mocnenoBaTenbHOCTH. beckoHeuHo yObIBaromas reomerpuueckas nporpeccusi. IlonsTue
npenena pyHKIHUY B TOUKE.

[Tonsatue npenena ¢GpyHKUMHU B OECKOHEUHOCTU. ACUMITOTHI rpaduka ¢pyHkuuu. Henpepbis-
HocTh (yHkuuu. CBoiicTBa HenpephlBHBIX (yHKIMA. Teopema Beiiepmirpacca aisi HepephIBHBIX
GbyHKUIN.

Huddepenunpyemocts pynkuuu. [IpousBonnas ¢pynkuu B Touke. KacarenbHas k rpaduky
¢ynkuuu. 'eomerpuyeckuid U U3NUECKUNA CMBICI MPOU3BOAHOM. IIpuMeHeHHe mpou3BOIHON B
¢uzuke. [IponsBonHbie aneMeHTapHbIX QyHKIMH. [IpaBuna nuddepenumpoBanus.

Bropas npousBojHas, e€ reomeTpuueckuil M GU3MUECKUil CMBICI.

Touku sxcTpemyma (MakcuMyMa U MUHMMYyMa). MccnenoBanue 3iaeMeHTapHbIX (QYHKIUN Ha
TOYKH IKCTpeMyMa, HauOoJblllee M HaMMEHbIlIee 3HAaUeHUsl ¢ MOMOIIbI0 Mpou3BoaHoM. [TocTpoe-
Hue rpadukoB (pyHKUMH C MOMOIIbIO MPOU3BOJAHBIX. [IprMeHeHne MpPOM3BOAHON NpPU pELICHUU
IIPUKJIAIHBIX 337ja4 HA MAKCUMYM U MUHUMYM.

[lepBoobOpasnas. Heonpenenénusiii unTerpan. IlepBooOpasHble 37eMEHTapHbIX (QYHKIUI.
[Tnomans xpuBonuHeiHON Tpanenun. ®opmyna Heiorona— JleitOnuna. OmnpenenéHHbl UHTe-
rpaji. Beruncnenue miomaaei miockux Guryp 1 00bEMOB Tell BpallleHUs ¢ TOMOIIbIO HHTETpaa.

Juddepennunanbaple ypaBHEHUS IEPBOTO U BTOPOTO MOPSAKA.

KomOunaTopuka, BepOSITHOCTb M CTATUCTHKA, JIOTUKA U Teopus rpagos

[IpaBusno npousBeneHus: B komouHatopuke. Coenunenus 6e3 nopropeHuid. Couetanust U ux
cBorictBa. buaom HerotoHa. CoelMHEHNS C HOBTOPEHUSIMH.

BepositHocTh coObITHSA. CyMMa BepoSATHOCTEH HECOBMECTHBIX COOBITHH. [IpoTHBOMOIOXKHBIE
coObITHs. YciioBHas BeposiTHOCTh. He3aBucumelie coObiTus. [Ipon3Benenue BeposiTHOCTEN He3aBu-
cuMbIX coObITuil. @opmyna beprymmu. @opmyia noiaHoit BeposatHoctu. Popmyna baiieca.

BeposTHOCTHOE TPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOATHOCTEN.

JIMCKpETHbIE CllydaliHble BEIMUYMHBI M MX pacnpenesneHus. COBMECTHBIE pacIpeleIeHHUs.
Pacnipenenenrie cymMmbl UM NPOM3BENCHHS HE3aBUCUMBIX CIIy4allHBIX BEJIMYMH. MartemaTudeckoe
OKHUJAHUE U TUCIEPCUS CIIy4allHON BEIWYMHBI. MaTeMaTUueCKOe 0KUJAHUE U JUCIIEPCUS CYMMBI
CIIyYalHBIX BEJIUYMH.

bunapnas ciydaiiHas BelIM4YMHA, pacupeneneHue bepHyiu. I'eomerpudeckoe pacrpezene-
Hue. bBuHOMHaIbHOE pacpeieNIeHUE U €ro CBOMCTBA.

HenpepsiBHble cityyaiiHble BenuduHbl. 1InoTHOCTE BeposTHOCTH. DyHKIMS pacipeneileHuUs.
PaBHOMEpHOE pacnipeneneHue.
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HopMmanbsnoe pacnipenenenne. @ynkuus Jlamnaca. [lapameTpsl HOpMaIbHOTO pacipeaeieHus.
[Tpumeps! caydyallHBIX BEIMYUH, NOJYMHEHHBIX HOPMaJbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH,
POCT YEJIOBEKa).

3akoH 0oibIIUX yuced. BrIOOpoUHBIN MeToa u3MepeHus BeposiTHOCTel. Ponb 3akoHa 00Jb-
IIMX YUCEJl B HayKe, IPUPOJE U OOILEeCTBe.

Koppensus nByx cnydyaitHpix BenuyuH. [lonsaTie o ko3 uirenTe Koppesiuuu.

Cratuctnueckas runoresa. Craructudyeckue kpurepuu. Cratuctuueckas 3HauuMocTs. [Ipo-
BEpKa IPOCTEHIINX TUIIOTES.

OCHOBHBIE IOHATHSI TEOPHH I'padoOB.

I'eometpus
YryOnéHHBINA YPOBEHb

OcCHOBHBIE NOHATHS F€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIECACTBHS U3
HuXx. [lonsTre 06 akcuoMaTHYECKOM METOJIE.

[locTpoeHne ceueHU MHOTOIPAaHHUKOB METOJOM Clel0B. LleHTpaabHOE NPOEKTUPOBAHUE.
ITocTpoeHne cedyeHnii MHOTOTPaHHUKOB METOIOM Ipoekuuil. Teopema MeHenas s Terpa’npa.
CkpenuBaronyecs: npsiMble B MPOCTPAHCTBE. YToJ Mexay HuUMHU. Teopembl 0 napauieabHOCTU
OpsSMBIX U MJIOCKOCTEH B mpocTpaHcTBe. [lapamienbHoe npoeKTupoBaHue U u3o0pakeHue Guryp.
I'eomeTpuyeckne MecTa TOYEK B IPOCTPAHCTBE.

[lepneHIUKYIAPHOCTD NPSIMON M IIIOCKOCTU. OpTOroHanbHOE NpoekTuposanue. HakiionHbie
U npoekuuu. Teopema o TpEX nmepneHauKyasipax. PaccrosHus Mexay GurypamMu B MPOCTPAHCTBE.
OOuwmii nepneH uKyIsp JIBYX CKPELIUBAIOIIMXCS NPSAMBIX. MeToJIbl HaXOXJIEHHsI pPacCTOSHUN
MEXIY CKPEIINBAIOLIMMUCS MPSMBIMU.

VYriuel B npocrpadcTse. IlepneHaukynspHble MmuockocTu. TpéXrpaHHbII M MHOTIOIPaHHBIN
yriabl. CBOMCTBA MJIOCKUX YIVIOB MHOIOrpaHHOTo yria. CBOMCTBA IJIOCKMX U JIBYTPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB U1l TPEXTPAHHOIO YIJIA.

Bunsl MHOrorpanHukoB. [IpaBuibHbIE MHOrOrpaHHMKM. Pa3Béprkm MHororpannuka. Kpat-
qalllue MyTH Ha NMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. [[BOWCTBEHHOCTH NPaBUIIbHBIX
MHOT'OI'PAHHUKOB.

[Tpusma. [lapamnenenunesn. CsolicTBa napasulenenunena. I[IpsMoyronapHslil napaiienenu-
nen. Haxmonusle npusmbl. [Dnomans oproroHansHOM npoekuuu. llepneHaukynspHoe cedeHue
IIPU3MBL. ITupamupa. Buasl nupamuy. DneMeHTs IpaBUIbHOW nupaMuel. ITupamMuaer ¢ pas-
HOHAKJIOHEHHBIMU pEOpaMU U TpaHSAMHU, UX OCHOBHbIE CBOMCTBA. Bunbl TeTpasapoB. OpToLEeHTpu-
YECKUU TeTpajdAp, KapKacHbIM TETpaj’Ap, PaBHOTPAHHBIN TeTpadnap. lIpsAMoyroiapHbI TETpadap.
Menauansl 1 OnMeauansl TeTpalapa. JloctpanBanue TeTpasipa 10 napajjiesenumnesa.

Tena BpateHus: LWWIMHAP, KOHYC, map u cepa. CeueHus HuIMHApa, KOHyca u mapa. [la-
pPOBOM CErMeHT, IIApOBOM CIIOM, MIapoBOW ceKTOp (KOHYC). Yceu€HHas mupamuia U yCeuEHHBIN
KOHYC.

KacarenbHble npsMble U m1ockocTu. Brincanusie u onucanublie chepsl. Kacarommecs cdepsl.
KomOunammu Ten BpamieHusi. OleMeHThl cdepudyeckoil reomerpuu. KoHudeckue ceuyeHHs.
[Inomany noBepXHOCTE MHOTOIPAHHUKOB. Pa3BépTka nunuuapa n Konyca. Ilnomanaes nosepxHo-
CTH UMIMHApa U KoHyca. [lnmomans cdepsl. [Tnomane chepudeckoro nosca. O0bEM mapoBOro
CIIOSI.

[Tonatue o6béma. OO6bEMBI MHOTOIpaHHUKOB. OOBEMBI TeN BpalieHus. AKCHOMBI 00bEMA.
BeiBon dopmyn o0BEMOB MPSAMOYTOIBHOIO Mapajuleienunena, Npu3Mbl U TUpaMusl. Oopmysisl
JUIS HaXOXKJIeHU 00bEMa TeTpasipa. TeopeMbl 00 oTHOLIEHUAX 00bEMOB. [Ipunoxenus naTerpaia
K BBIYHMCIICHUIO 00BEMOB U MMOBEPXHOCTEMN TeJl BpallleHusl.

KomOuHau MHOTOIpaHHUKOB U TEJI BpallleHUs.

[Togo6ue B mpoctpancTBe. OTHOMIEHHE OO0BEMOB W TUIOMIAACH MMOBEPXHOCTEH IMOAOOHBIX
¢uryp. IIpeobpazoBanue noaobus, romoreTus. Perenue 3a1a4 Ha MIOCKOCTH € MCIIOJIB30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

JIBr>KeHUs B IIPOCTPAHCTBE: MapaJUICIIbHBIA IEPEHOC, CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH,
LEHTpaJbHasi CAMMETPHS, [IOBOPOT OTHOCHTEIBHO IIPSIMOM.
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BekTopbl M KOOPAMHATHI B NIPOCTPAHCTBE

Bekropel u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpAa HA YHUCIO. YTOI MEXIY
BeKTOpaMu. CKaJIIpHOE ITPOU3BEICHNUE.

YpaBHeHue miuockoctu. Gopmysa paccTOSIHUS MEXy TOUKaMu. YpaBHeHue chepbl. Popmy-
Ja pacCTOSHUSA OT TOYKH J0 TIOCKOCTH. CIoco0BI 3a1aHus IPSMON YPaBHEHUSMHU.

Pemenne 3amau u A0Ka3aTeNbCTBO TEOPEM C IOMOIIBI0O BEKTOPOB U METOJOM KOOpJUHAT.
DIEMEHTBI T€OMETPUU MaccC.

Conep:xkanue y4eOHOro npeamera
( B cootBercTBuH ¢ [Iporpammoii mpeamera)

Aﬂreﬁpa H HAYAJA MATEMATHYECCKOI'0 aHaJIu3a

1. ®yukuuu u ux rpapukn

Onementapuble pyHkun. VMccnenoBanne QpyHKIUI U MOCTpOEHHE MX TpadUKOB dJIEMEH-
TapHBIMU MeToaMu. OCHOBHBIE CIIOCO0BI IpeoOpazoBanuu rpadukos. ['paduku GyHakuuii, comep-
xKarux Moyau. I'paguku coxKHbIX QYHKIMHA.

OcHOBHas 11eJb — OBJNAJETh METOJAaMH MCCIIEeOBaHUs (DYHKIMHA U NOCTPOEHUs UX Tpadu-
KOB.

CHauaza BBOAMTCS NOHATHUE 3JIEMEHTAapHOW (PYHKIUM U cyneprno3uiuil GyHKUui (C10KHON
byHKIMM). 3aTeM UCCIIEIYIOTCS BOMPOCH 00 001acTH omnpeneieHust U 00JacTu u3MeHeHus (QyHK-
1H, 00 OTPAaHUYCHHOCTH, YETHOCTH (MJIM HEYETHOCTH) U EPUOTUIHOCTH (YHKIIUHU, O TPOMEKY T-
Kax Bo3pactaHus (yObIBaHMS) U 3HAKOIIOCTOSHCTBA (PyHKIMH. Pe3ynbTarsl uccnenoBanus QyHKIUU
INPUMEHSIIOTCS ISl TOCTpoeHUs ee rpaduka. lanee paccMaTpuBaroOTCsl OCHOBHbBIE CIIOCOOBI ITPE00-
pazoBaHus TpaduKoB QYHKIMI — CUMMETPUS OTHOCUTEIBHO OCEH KOOpPJWHAT, CABUT BJOJL OCEH,
pacTsbkeHue U cxatue rpadukoB. Bee 3TH criocoObl MPUMEHSIOTCS K TOCTPOSHUIO Tpaduka QyHK-
un y = Af (K(X - a)) + B no rpaduky dpynkunu y = f ().

PaccmarpuBaetcst cummetpust rpadukos dyukiuii y=Ff(X) u x=f(y) oTHOCHTENBEHO TIPSIMOIA Y
= x. Ilo rpaduky dynkuun y = f(X) crpositcs rpaduku GyHKIMHA Y = | f (X)|I/I y= f(|X|) 3arem

CTposiTCs rpaduKy QYHKIUH, SIBISIFOIINUXCS CYIEPIIO3ULIMEN, CYMMOM, MPOn3BeAeHUEM (YHKIUH.
2. Ilpenen (pyHKIMHU U HENPEPbIBHOCTH

ITonarue npenena ¢pynkuuu. OJHOCTOPOHHME Mpeneibl, CBOMCTBA mpenaenoB. Hempepsis-
HOCTh (DyHKIIMI B TOUKe, HAa MHTEpBaie, Ha OTpe3ke. HempepbhlBHOCTh 3JeMEHTapHBIX (DYHKITHIA.
Pa3priBHBIE DyHKIMH.

OcHoOBHas 11e7b — YCBOUTD MOHATHE Tpesiena (yHKIMUA U HENPEephIBHOCTH (YHKIIMU B TOY-
K€ U Ha NHTEpBAJeE.

Ha uHTYyuTHBHOM OCHOBE BBOJUTCS MOHATHE Mpeena GyHKIUN CHayalla mpu

X —+ o, X —>- 0, 3aTeM B TOUYKe. PaccMaTpuBaroTCs OMHOCTOPOHHUE MPEIEIbl U CBOM-
CTBa mpezenoB GyHKIMA. BBoguTcs noHsATHEe HENMPEPhIBHOCTH (YHKIIMK B TOYKE M Ha MHTEpBAJIE.
BbIsICHAIOTCS IPOMEKYTKH HENPEPHIBHOCTH 3JI€MEHTAPHBIX (PYHKITHIA.

BBoasTCs MOHATHS HEMPEPHIBHOCTH (PYHKIUU CIpaBa (cjeBa) B TOUKE X U HENPEPHIBHOCTH
¢byHkMM Ha orpeske. [lpuBoauTtcs Takxke ompeseneHue npeaena QyHKUUU B TOUKE « Ha SI3bIKE
&—0 » U «Ha S3BIKE TOCIIEIOBATEILHOCTEH». BBOIUTCS TOHATHE pa3phIBHOW (DYHKIIMH U paccMart-
PHUBAIOTCS IPUMEPHI Pa3pbIBHBIX (DYHKIIUH.

3. OopartHble GyHKIHU
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[Tonsitue obpaTtHoi pyHkmu. Bzaumuo oOpatHbie dyHKnu. OOpaTHBIE TPUTOHOMETPHYE-
cKue (QYHKITUH.

OcHoBHas 1eNIb — YCBOUTH MOHATHE (YHKIMH, OOpAaTHOW K JAHHOW, M HAYYUTh HAXOJHUTh
byHKLMIO, OOpaTHYIO K JaHHOM.

CHayvana Ha MPOCTOM NPHUMEPE BBOJIUTCS MOHATHE (YHKIMHU, OOpaTHON K JaHHOW. 3aTeM
omnpenensercss GpyHKIus, oOpaTHas K JaHHOH CTPOro MOHOTOHHOW QyHKIMH. [TpuBoauTCS criocod
MOCTpoeHus rpaduka 0OpaTHON (HYHKIIHH.

BBoauTcsi MOHsATHE B3aMMHO OOpaTHBIX ()YHKIIMH, YCTaHaBIMBAETCS CBOWCTBO IpaUKOB
B3aWMHO OOpaTHBIX (PYHKIIUH, IIOCTPOCHHBIX B OJHOM cUCTeMe KoopauHat. Vcciemayroresi OCHOB-
HbIC 00paTHBIC TPUTOHOMETPHUECKUE (PYHKIIUU U CTPOSTCS MX TPAPUKH.

4. TlpousBoaHas

[Tonsatne npoussogHo. [Ipon3BoaHas CyMMBI, pa3HOCTH, IPOU3BEICHUS U YAaCTHOTO ABYX
¢ynkuunii. HenpepblBHOCTh (DYHKIMHA, MMEIOMMX MPOU3BOAHYIO, nuddepeniuan. [IponsBoanas
aneMeHTapHbIX QyHkuuid. [IpousBoanas cnoxxnoi ¢pynkuun. [IpousBoaHas oOpaTHOM GyHKIIUH.

OcHoBHasl L1e/1b — HAyYUTh HAaXOAUTh POU3BOJHYIO JIF0O00M JIeMEHTapHON (PYHKIUH.

CHauvana BBOIMTCS HOBas omepauus: TuddepeHupoBaHie QyHKIUM U €€ pe3yibTaT —
POM3BOJIHAS (PYHKUMU. 3aT€M BBIICHAETCS MEXaHHYECKUH U TeOMETPUUYECKHI CMBICI MPOU3BOI-
HOM, I0CJIE YeTO HAaXOIATCs IPOU3BOIHBIE CYMMBI, Pa3HOCTH, IIPOU3BECHNUS, YACTHOT'O U CYIIEpIIO-
3ULMM IBYX (YHKIMH, a TakKe MPOU3BOAHBIE BCEX AJIEMEHTApHbIX (yHKUMH. /oka3piBaeTcst He-
NPEPHIBHOCT (DYHKIIMH B TOYKE, B KOTOPOH OHA MMEET MPOU3BOAHYI0. BBomuTCS monsTHE mudde-
peHnmana (QyHKIUH, JOKA3bIBACTCS TEOpeMa O IMPOM3BOAHON OOpaTHOW (DYHKIMH M HAXOIATCS
IPOM3BOJIHBIE /111 OOPATHBIX TPUTOHOMETPUYECKUX (PYHKIUI

5. IlpumeHeHue NPOU3BOIHOM

MaxkcuMyM 1 MUHUMYM (YHKIMH. YpaBHEHHE KacaTeabHON. [IpubakeHHble BEIYUCTICHHUS.
Teopema o cpenHem. Bo3pactanue u yosiBanue ¢pyHkuuii. [Ipon3BogHbIe BBICIIMX HOPSIIKOB. JKC-
TpeMyM (PYHKLIMU C €IUHCTBEHHOW KPUTHYECKOM TOUKOM. 3agauM Ha MakCUMyM U MUHUMYM.
AcumnTotsl. [[po6Ho — nuHeiHas ¢yHkius. [locrpoerue rpagukoB GyHKIUNA C TOMOIIBIO MPOU3-
BOJTHOM.

OcHoOBHasl 11eJIb — Hay4YuTh NPUMEHSITh IPOU3BOJHYIO NPHU HCCIEeI0BaHUM (QYHKIUI U pe-
LIEHUH [TPAKTUYECKUX 3a7ad.

CHauazna BBOAMTCS MOHSATHE JIOKAJbHBIX MaKCUMyMa U MMUHUMYyMa (YHKIIMH, €€ KpUTHUE-
CKUX TOYEK, a 3aTE€M PacCMaTPUBAETCS METOJ HaXOXKJICHUs] MaKCUMyMa 1 MUHUMYyMa (DyHKIIUM Ha
oTpe3Kke. BrIBoaUTCS ypaBHEHHE KacaTelabHOM K rpaduky (YHKLIUHU, HCCIETYeTCsl BO3pAacTaHue U
yObIBaHUE (PYHKIMN C MOMONIBIO MPOU3BOAHBIX. PaccMaTpuBatoTcst SKCcTpeMyM QYHKIUU C €U H-
CTBEHHOW KPUTHYECKOW TOYKOW M 3aJa4M Ha MakCUMyM M MUHUMyM. [IpoBoauTcsa nccinenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON, CTPOSATCS UX TpaduKHU.

JokaspiBatotcsi Teopembl Posutst u Jlarpamka. OOcykaaeTcs BONPOC O BBITYKIOCTH BBEPX
(unu BHU3) rpaduka GyHKIMU, UMEIOLIeH BTOPYIO MPOU3BOJHYIO, T.€. BOIIPOC O T€OMETPUUYECKOM
CMBICJIE BTOPOW MpOU3BOHONW. BBoaMTCS moHsATHE acuMnToThl rpaduka ¢pynkuuu. Mccnenyercs
JIpoOHO TMHENHHas QYHKIUS.

6. IlepBooOpa3Hasi u MHTErpaJ

[TonsiTre nepBooOpa3HOi. 3aMeHa MepeMeHHON U UHTErprUpoBaHue 1o YacTaM. [lnomans
KpUBOJIMHENHOM Tpaneuuu. Onpenenennbiii uarerpai. [IpubnukeHHoe BbIUKUCICHHE ONPEIeIeH-
Horo unTerpana. ®opmyna Hetotona — Jleibnuiia, CBoiicTBa onpeieIeHHBIX HHTErpaioB. [1pu-
MEHEHHUE OIPEEICHHBIX HHTETPalIOB B TEOMETPUYECKHX U (pu3nueckux 3anayax. [lonsatue nudde-
PEHLIMANBHOTO YpaBHEHHS. 3a7jauu, MPUBOIIUE K U PEpeHIINATbHBIM YPaBHEHUSM.
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OcHOBHas 1171 — 3HATh TAOJIMITY IEPBOOOPA3HBIX (HEOMPEAEIEHHBIX HHTETPAJIOB) OCHOB-
HBIX QYHKIUIA U yMeTh pUMEHATh popmyny Hetotona — JIeiiOHuIIa Ipyu BEIYUCICHUH OTIPEICICH-
HBIX UHTETPAJIOB U Iuiomaneii gpuryp.

CHayvasa BBOAMTCS TIOHSATHE NEPBOOOPA3HOM I (YHKIIMU, HETIPEPBIBHON HAa HHTEPBAJIE,
3aTeM MOHATHE HEONPEAEIIEHHOr0 UHTErpaja, IPUBOAATCS OCHOBHBIE CBOIICTBA HEOIIPEIEIEHHbIX
MHTErpajioB U TabJuIa HEeOIpeIeJIeHHbIX HHTErpasioB. Onpeaensercs mIomaab KpUBOIMHEHHON
Tpaleuy KaK MpeJiesl MHTErpalbHOM CyMMBI [Ul HeoTpuLaTeapbHol ¢pyHkunu. OnpeneneHHbli
MHTErpaj Takke BBOAUTCS KaK Ipezesl MHTErpajbHOW CyMMBI JJIs1 HEIIPEPBIBHOM Ha OTpe3ke PyHK-
. [TpuBoautcs popmyna HetoToHa — JIeliOHMIA 11 BBIUMCIIEHUS ONPEAEICHHBIX HHTEIPAJIOB.

PaccmarpuBaroTcst cioco0bl HaX0KIACHUS HEONPEAEICHHBIX HHTEIPAJIOB — 3aMeHa Iepe-
MEHHOH M UHTETPUPOBAHKE M0 YACTSAM, METOJ] TPACLUH sl IPUOIMKEHHOTO BHIYMCIICHUS OIpe-
JIEJIEHHBbIX UHTErpasioB. [IpuBonaaTCs CBOICTBA ONIPEIETIEHHBIX HHTETPAJIOB U UX IPUMEHEHUE IS
BBIYUCIICHHS IJI0MIAeH (PUTYp Ha MIOCKOCTH U JIJIsl pEIICHHs] TEOMETPUUECKUX U (PU3NIECKUX 3a-
nad. BBogutcs nonarue nuddepeHnaabHoro ypaBHEeHus, €ro o0IIero 1 yacTHoro pemenus. [pu-
BOJISATCS CIIOCOOBI peIlIeHUs] HEKOTOPBIX U PepeHIINaIbHbIX YPaBHEHUH.

7. PaBHOCWJIBHOCTH YPABHEHHH M HEPABEHCTB

PaBHOCHIIbHBIE Tpe0Opa30BaHMs YpaBHEHUN U HEPABEHCTB.

OcHOBHas 11€71b — HAYYUTh IPUMEHATHh PABHOCUJIbHBIEC PE0Opa30BaHMs TIPHU PEUICHUN
YpaBHEHUH U HEPABEHCTB.

CHauana nepeuucistoTcsl paBHOCUIIbHBIE TTpeoOpa3oBanus ypaBHeHul. [loquepkuBaercs,
YTO MPHU TAKUX MPEoOPa30BAHUIX MHOXKECTBO KOPHEH MpeoOpa30BaHHOTO YPABHEHHS COBIAIACT C
MHO>KECTBOM KOpPHEH UCXOAHOTO ypaBHEHUs. PaccMaTpuBaroTcst mpuMepbl IPUMEHEHUS TAaKUX
npeoOpa3oBaHUil IPU PEIICHUN YPABHEHHIA.

3areM aHAIOTHYHBIM 00pa30M pacCMaTPHUBAIOTCS PaBHOCHIIbHBIE MPpeoOpa3oBaHus Hepa-
BEHCTB M X IPUMEHEHHUE NIPU PELICHUN HEPABEHCTB.

8. YpaBHeHHs — cJieCTBUSA

[lonsTe ypaBHeHus — cineacTBUsA. Bo3BeneHne ypaBHEHHUS B UETHYIO cTelneHb. [loTeHumpo-
BaHue jorapumMuyeckux ypaBHeHui. [IpuBeaenne nogoO0HbIX 4ieHOB ypaBHeHUs. OcBOOOXKACHNE
ypaBHEHUs OT 3HaMmeHarens. [IpumeHneHue norapupMuUYecKuX, TPUTOHOMETPUUYECKUX U JIPYrHX
bopmyst.

OcHOBHas LeNb — HAy4YUTh NMPUMEHATh MpeoOpa3oBaHMs, MPUBOJAININE K YPaBHEHHIO —
CJIEJICTBUIO.

CHauvana BBOJUTCS IOHSTHE YpaBHEHHs — CIEACTBUS, NEPEUUCISIOTCS NMPeoOpa3oBaHMs,
NPUBOJAIINE K ypaBHEHHUIO — cielcTBUIO. [loguepkuBaeTcs, 4To MpU TAaKOM CHOCO0E perieHus
ypaBHEHU MPOBEpPKa KOpHEW ypaBHEHUS — CIIEICTBUS SABJIAETCS 00s3aTeIbHBIM

PaBHOCHIIBHOCTH YPABHEHMI U HEPABEHCTB CUCTEMaM
Pemenne ypaBuenuit ¢ momoimisto cucreMm. YpaBuenus Buaa f(a(x))= f(f(x)) Pemenue

HepaBeHCTB ¢ nomolibio cucteM. HepaBencrsa Buga f(a(x)) > f (£(x))

OcHoOBHasl 11eJ1b — HayYUTh IPUMEHSThH Mepexo] OT ypaBHEHUs (WJIM HEPABEHCTBA) K paBHO-
CHJIBHOHM CHCTEME.

CHayana BBOAUTCS MOHSITHE CHUCTEMbI, PABHOCUIILHOCTU CHUCTEM, PABHOCUJIBHOCTH YpaBHE-
HUs (HEpaBEHCTBA) CUCTEME HJIM COBOKYITHOCTH CHUCTEM.

3aTeM MepeuncisioTcss HEKOTOPhIE YpaBHEHUS (HEpPAaBEHCTBA) U PaBHOCUJIBHBIE UM CHUCTE-
Mbl. DOPMYIUPYIOTCS YTBEPKACHUS 00 MX PaBHOCHIBHOCTH. [IpUBOJSATCA MpPUMEPHI ATUX YTBEP-
JKICHUN.
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s ypasaenus Buzpa f(a(x)) = f(f(x)) u HepaBenctBa Buaa f(a(x))> f(£(x)) bopmy-
JHUPYIOTCS YTBEPKACHUS 00 UX PaBHOCUIBHOCTH COOTBETCTBYIOIIUM CUCTEMAaM.
10. PaBHOCWJIBHOCTH YPABHEHHI HA MHOKECTBaX

BosBenenue ypaBHEHHs B YETHYIO CTENeHb. YMHOKEHUE ypaBHeHUs Ha ¢yHkiuto. Jlora-
pudMUpOBaHUE U MMOTCHIIUPOBAHUE YPAaBHEHUH, IPUBEACHHUE MOIOOHBIX WIECHOB, IPUMEHEHHUE He-
KOTOPBIX (OopMyIL.

OcHoBHasl L1eJb — HAYYUT NPUMEHATH NMEePEX0] K YPaBHEHUIO, PAaBHOCUILHOMY Ha HEKOTO-
POM MHOKECTBE UCXOAHOMY YPaBHEHMIO.

CHayasia BBOJUTCS NOHSATUE PAaBHOCUIIBHOCTHU JIBYX YpaBHEHHMIl HA MHOXKECTBE, OIUCHIBA-
I0TCS T€ MHOXECTBA YHMCEJ, HA KaKJIOM M3 KOTOPHIX IOJIY4aeTcs ypaBHEHUE, PAaBHOCHJIBHOE Ha
TOM MHOXECTBE MCXOJHOMY YpPaBHEHUIO IpU BO3BEACHUM YpPaBHEHHUS B YETHYIO CTEINIEHb, NpPU
YMHOXEHUH YpaBHCHHs HAa (DYHKIMIO, IPH Jorapu(MHUPOBAHHH, TIPU MOTCHIIMPOBAHKUH, TIPH MIPHU-
BEJICHUH MOJOOHBIX WICHOB ypaBHEHUS, IPU MPUMEHEHUH HEKOTOPbIX (popmyi. [[ist kaxmoro mpe-
o0Opa3oBaHus ypaBHEHHs (OPMYIUPYIOTCS COOTBETCTBYIOIINE YTBEPKACHUS O PABHOCHIBHOCTH U
MPUBOJIATCS IPUMEPHI UX TPUMEHEHHUS.

11. PaBHOCHJIBLHOCTH HEPABEHCTB HA MHOKECTBAX

Bo3BeneHue HepaBeHCTBa B YETHYIO CTEIIEHb U YMHOKEHUE HEPaBEHCTBA Ha (DYHKIUIO, M1O-
TEHIIMPOBAHUE JIOTAPU(PMUIECKHX HEPAaBEHCTB, NMPHUBEICHUE MMOJAO0OHBIX WICHOB, IPUMEHEHHUE He-
KOTOpBIX (hopmyn. Hectporue HepaBeHCTBa.

OcHOBHas Lenb — HAYYUTh IPUMEHATH N1€PEXO] K HEPABEHCTBY, PABHOCHWIIBHOMY Ha HEKO-
TOPOM MHOXECTBE HCXOJITHOMY HEPABEHCTBY.

BBoauTcs NOHATHE PaBHOCHIBHOCTH JBYX HEPABEHCTB Ha MHOYKECTBE, OIHCHIBAIOTCS TE
MHOXECTBA YHCEJ, Ha KAKIOM M3 KOTOPBIX IIOJIYy4aeTCs HEPABEHCTBO, PABHOCUIBLHOE HA 3TOM
MHOXECTBE HMCXOJHOMY HEPABEHCTBY IIPHM BO3BEJICHHHM HEPABEHCTBA B YETHYIO CTEIEHb, IPH
YMHOXKEHUHM HEPAaBEHCTBA HAa (YHKIIUIO, IPU MOTEHUUPOBAHUU JIOTapU(MUUYECKOTO0 HEPABEHCTBA,
[Ipu npuBeeHUM MOAOOHBIX YJICHOB HEPABEHCTBA, MPU MPUMEHEHHWU HEKOTOphIX Gopmyn .Jls
Ka)KJ0ro npeodpa3oBaHusl HEPAaBEHCTBA (GOPMYIUPYIOTCS COOTBETCTBYIOIINE YTBEPHKIECHUS O PaB-
HOCWJIBHOCTH U IIPUBOJATCS NPUMEPBI UX NpPUMEHEHHs. PaccMaTpuBaroTCs HECTpOrHe HEpaBEH-
CTBa.

12. MeTtoa npoMe:KYTKOB /1J1sl ypPAaBHEHHIT M1 HEPABEHCTB

VYpaBHEHUs U HEpAaBEHCTBA C MOAYJIIMU. MeTO/] MHTEpBAaJIOB AJIsl HETIPEPBIBHBIX (YHKIUH.

OcHoBHas OCJIb — HAYYUTh PCIIaTb YPaBHCHUA W HEPABCHCTBA C MOAYJISIMH WU IIPUMCHATH
MCTOJ UHTCPBAJIOB IJId PCIICHUA HEPABCHCTB.

MHOKECTBE M HE COICPKAIIMX MOJYJICH. 3aTeM aHAJIOTMYHO PACCMAaTPHUBAIOTCS HEPABEH-
CTBa C

monymsimu. Hakonen, manst ¢ynkuuii f(x), HenpepbIBHBIX Ha HEKOTOPBIX MHTEpBalax, pac-
cMmarpuBaercs croco0b pemenus HepaBeHCTB f(x)>0 u f(x)<(, Ha3pIBaeMBIif METOIOM HHTEPBAJIOB.

ITpu oOydenun Ha nMpoUILHOM YpOBHE paccMaTpUBAIOTCS OOJiee CI0KHbIE YpaBHEHUS U
HEPaBEHCTBA.

13. HUcnoJsib30BaHue CBOCTB (PYHKIMI NPH pellieHNU YPABHEHUI M HEPaBeHCTB

Hcnonb3oBanue obsacteil CylecTBOBaHUS, HEOTPULATEIbHOCTH, OIPAaHUYEHHOCTH, MOHO-
TOHHOCTH U 3KCTpeMyMa (YHKIMHU, CBOMCTB CHHYCa U KOCHHYCa IIPU PEIIeHUH YpaBHEHUN U Hepa-
BEHCTB.

OcHoOBHasl 11e/Tb — HAYYUTh MPUMEHSTh CBOMCTBAa (YHKIUI NPU pEIICHUH YPaBHEHUH U He-
PaBEHCTB.
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[IpuBoasiTCA mpUMEpPHl pElICHUs] YPABHEHUWUA M HEPABEHCTB C MCIOJIb30BaHUEM CBOICTB

(bYHKIHIH.
14. Cucrtembl ypaBHeHH ¢ HECKOJbLKUMH HEH3BECTHLIMHU

PaBHocunibHOCTE cucteM. Cucrema — cineAcTBue. MeToj1 3aMeHbl HeM3BeCTHBIX. Paccyxe-
HHA C YU CIIOBBIMHU 3HAUYCHUSIMHA HpI/I peH_IeHI/II/I CUCTEM ypaBHeHI/IfI.

OcHOBHas 11€7Tb — OCBOUTH Pa3HbIC CIIOCOOBI PEIICHUsI CHCTEM YPaBHEHHM ¢ HECKOJbKUMU
HEU3BECTHBIMH.

BBoasTCs MOHATHS CUCTEMBI YPaBHEHHH, PABHOCHIIBHOCTA CUCTEM, ITPUBOJISITCS YTBEPIKIIe-
HUS O PAaBHOCHUJILHOCTH CHUCTEM IPU TE€X WMJIM MHBIX IPEOoOpa3OBaHUSIX, PACCMATPUBAIOTCS OCHOB-
HBIC MCTOIbI peH_IeHI/ISI CUCTEM ypaBHeHHﬁZ METOA IIOACTAaHOBKH, MCTO JII/IHCf/’IHBIX HpeOGpa30Ba-
HUN, METO/1 Iepexo/ia K CUCTEME — CJICJICTBUIO, METO/1 3aMEHbI HEM3BECTHBIX.

PaccmarpuBaercs pelieHre CUCTEM YpaBHEHUM IIPU MOMOILM PACCYKIACHUM C YUCIOBBIMU
3HAYCHUAMU.

IloBTOpEeHue Kypca anredpbl 1 HA4aJIa MaTeMaTHYeCKOro aHaiausa 3a 10 — 11 kiaacest

I'eomerpus
1. BekTopbl B IPOCTPAHCTBE.

ITonsatue Bexropa B npocTpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHO-
JKE€HUE BEKTOpa Ha uuciio. KoMmmianapHbie BEKTOPHL.

OcHOBHasl LIeNb - 3aKpENUTh M3BECTHBIE yYalUMCS U3 Kypca ILUIAHUMETPUU CBEICHHS O
BEKTOPAaX M JEHUCTBUAX HAJ HUMH, BBECTU IOHATHUE KOMIUIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U
paccMOTPETh BONPOC O PA3IOKEHUH JII0OOOr0 BEKTOpa MO TPEM JIaHHBIM HEKOMIUIAHAPHBIM BEKTO-
pam.

OcHOBHBbIE OTIpeIeNIeHNS], OTHOCSIINECS K IEHCTBUSAM HaJl BEKTOpPaMHU B IPOCTPAHCTBE, BBO-
JATCSL Tak e, Kak M Ul BEKTOPOB Ha IUIOCKOCTH. [loaToMy M3nokeHHe 3TOH yacTu Marepuana
ABJIIETCSL IOCTAaTOYHO CKaThIM. boisiee moapoOHO paccMaTpuBalOTCS BOMNPOCHI, XapaKTEpHbIE JIs
BEKTOPOB B IIPOCTPAHCTBE, MPaBWJIO MapajulesieNuIeaa CI0KEeHNU TpeX HEKOMIUIaHAPHBIX BEKTO-
POB, pa3joKeHUE BEKTOpa MO TPEM HEKOMILIaHAPHBIM BEKTOPaM.

2. MeToa KOOpPAMHAT B IPOCTPAHCTBe. [IBHKeHHe.

KoopauHaTsl TOUKHM U KOOpANHATEI BekTOopa. CKalsipHOE ITPOU3BENECHNE BEKTOPOB. YpaBHE-
HUe miockocTu. JIBmxenus. [IpeobpazoBanue nogoous.

OcHoBHas 11e/1b- ¢(HOPMUPOBATh YMEHHUE yJallUXCs MPUMEHSTh BEKTOPHO-KOOPIMHATHBIN
METOJI K PEIICHUIO 3a/1a4 HAa BBIYMCIECHUE YIJIOB MEXAY MPSMBIMH U INIOCKOCTSMU U PACCTOSIHUM
MEXy IBYMSI TOUKaMH, OT TOUKH J0 MJIOCKOCTH.

JlaHHBIN pa3zen SABISETCS HEMOCPEICTBEHHBIM MPOJOJDKEHUEM Mpeaslayiiero. Broaurcs
MOHSTHE MPSIMOYTOJIbHON CHCTEMBI KOOPJUHAT B MIPOCTPAHCTBE, AIOTCA ONpeesieHUss KOOPAUHAT
TOYKH U KOOPAMHAT BEKTOPA, paCCMaTPUBAIOTCS MPOCTEUIINE 3a/1a4ll B KOOpAUHATaX. 3aTeM BBO-
JUTCSl CKAJIIPHOE IPOU3BEICHHE BEKTOPOB, KPAaTKO IEPEUUCIISIOTCS €ro CBOWCTBA M BBOJSTCSA
(dbopMyIIbl 711 BBIYUCIICHUS YIJIOB MEXKIY JIBYMS MPSIMBIMU, MEXAY MPSIMON U IIOCKOCThIO. JlaH
TaK>K€ BBIBOJ] YPaBHEHUS IJIOCKOCTU U (POPMYJIIbI PACCTOSHUS OT TOYKH JI0 MIIOCKOCTH.

B xoH1e pa3zena u3ydaroTcs ABUKEHUS B IPOCTPAHCTBE: LIEHTPAJIbHAs CUMMETPHS, OCEBast
CUMMeTpHS, 3epKaiibHast cummeTpusi. Kpome Toro paccMorpeHo npeoOpa3oBaHue 1moaoousl.

3. HuauHap, KoHyc, map.

ITonsarne nmnuuapa. Ilnomane nosepxHoctu mwmHapa. [lonstue xonyca. Ilnomans mo-
BEPXHOCTH KOHYca. YceueHHbI koHyc. Cdepa u map. YpaBHeHnue cepsl. BzanmHoe pacrnonoxe-
Hue chepsl u mwrockocTu. KacarenpHas miockocts K cdepe. [Lnomans cdepsl.
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OcHOBHasl 1eNb - JaTh YYallMMCS CHCTEMAaTUYECKHE CBEICHHS 00 OCHOBHBIX TeJax U IO-
BEPXHOCTSIX BpallleHHs - IWJIHHIpPE, KOHYyce, cdepe, mape.

Wzyuenne kpyriablx Ten (MMIMHIPA, KOHYCA, IIapa) U WX TIOBEPXHOCTEH 3aBepIIaeT 3HaKOM-
CTBO yYalllUXCsS C OCHOBHBIMH IPOCTPAHCTBEHHBIMU (UTypamu. BBOISATCS MOHATHS IMIUHAPHYC-
CKOM M KOHHYECKOW MOBEPXHOCTEH, IMIMHAPA, KOHYCa, YceueHHOro Konyca. C IOMOIIbIO pa3Bep-
TOK OTPEICISIOTCS IUIOMAIN MX OOKOBBIX TTOBEPXHOCTEH, BBIBOMSTCS COOTBETCTBYIOIIHE (OpMY-
7L, 3aTeM JAr0TCs ompeseNieHus cepsl U mapa, BHIBOAUTCS YpaBHEHHE C(HEphl U C €ro MOMOIIBIO
UCCIIEyeTCs BOMPOC O B3aMMHOM PAaCIONIOKEHUU cdepbl u miockocT. [Inomans chepsl onpene-
JSETCsl KaK Mpeen MOCIeA0BaTeIbHOCTH IJIOMAICH OMMCAHHBIX OKOJIO c(hephl MHOTOIPAHHUKOB
IpH CTPEMJICHUM K HYITIO HAauOOJBIIEro pa3Mepa Kaxaol rpaHu. B 3amadax paccmaTpuBaroTCS
pa3ardHble KOMOMHAIUN KPYTIIBIX TET U MHOTOTPAaHHUKOB, B YACTHOCTHU OMHMCAHHBIC U BIIMCAHHBIC
MPU3MBI U TUPAMUJIBI.

B naHHOM pa3jerne W3I0XKEeHbI TaKKe BOIPOCH O B3aUMHOM PACIIONIOKEHUHU cepsl U mpsi-
Moii. O ceueHUsIX MIIMHAPUYECKON U KOHUYECKON MOBEPXHOCTEH pa3NIunYHbBIMU MIIOCKOCTSIMHU.

4. O0BbéMBI Tel.

O6béM mpsiMoyTosbHOTO Tapajuienenunena. O6bpEM npsiMol mpu3Mbl U IHIKMHApPa. O0BEM
HAKJIOHHON MpU3MBbI, mUpaMuabl, KoHyca. O0BEM mapa u miuomaab chepbl. OOBEMBI IAPOBOTO
CErMEHTA, IAapPOBOTO CJIOS M MIAPOBOTO CEKTOPA.

OcHoOBHasl 11€Tb - BBECTH MOHATHE 00BEMA Tela ¥ BBIBECTU (DOPMYIIBI AJIsi BHIYUCICHUS 00b-
€MOB OCHOBHBIX MHOTOIPaHHUKOB U TEJl BPAIICHUS, U3YYCHHBIX B KYpCe CTEPEOMETPHUH.

[TonsaTne oObeMa Teaa BBOAMUTCS aHAJOTHMYHO MOHSATHIO TUIOMAAU TUIOCKON (Gurypsl. dop-
MYJIUPYIOTCS OCHOBHBIC CBOHCTBAa OOBEMOB M HA WX OCHOBE BBIBOAMTCS (hopMyiia oObema mpsMo-
YrOJIbHOTO Napajuleienuesia, a 3aTeM MpsIMON MPU3Mbl U LWIMHIpa. PopMysbl 00bEMOB IPYTrUX
TEJI BBIBOASITCS C IMOMOIIBIO MHTETPaIbHON Gopmyiibl. @opMynia odbeMa mapa UCTIONb3yeTCs s
BbIBOJIa ()OPMYJIBI IJIOMIAN CPEPHI.

5. OO6o6aoNIee MOBTOPEHHUE.

TemaTuueckoe mianuposanue 11 kiaace

IIpo-
Ho- pokn- | Koau- | Koanue-
mep Tedb- | YeCTBO CTBO
pas- HOCTh KOH- | mpaKTH-
aena u3yde- | TPOJb- | YECKHX
npo- HHA pa3- | HBIX padoTt
rpam- HauMeHoBaHue pasjiesia NporpaMMbl neya paGor
MBI npo-
rpammabl,
B yacax
Auredpa
1. DOyHKINT U UX TpaPuKu 12 0 0
2. IIpenen GyHKIIMKA ¥ HENPEPHIBHOCTH 18 0 0
3. OOparnble pyHKIUH 12 1 0
4, ITpoussoguas 13 1 0
5. [IpuMeHeHHE TPOU3BOIHOM 6 1 0
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6. IlepBooOpa3Has 1 UHTErpal 11 1 0
7. PaBHOCHIBHOCTD YPaBHEHUH U HEPABEHCTB 7 0 0
8. VpaBHeHUs - CIEACTBUSA 6 0 0
9. PaBHOCHMIIBHOCTE YpaBHEHHM U HEPABEHCTB CUCTEMAaM 11 0 0
10. |PaBHOCHIBHOCTH ypaBHCHHI HA MHOXKECTBAX 9 1 0
11. |PaBHOCHJIBLHOCTH HEPABEHCTB HAa MHOKECTBAX 12 0 0
12. |Merox npoMeXyTKOB UISI YPABHEHHUI 1 HEPABEHCTB 6 1 0
13. |Hcnonbp30BaHue CBOMCTB (DYHKIMH IPU PEIICHUH YPABHECHUH U 2 0 0
14. | CucrteMsl ypaBHEHHH ¢ HECKOJILKUMHU HEU3BECTHLIMUA 11 1 0
I'eomerpus
1. BexToph! B mpocTpaHcTBE 6 0 0
2. MeToa KOOpAMHAT B IIPOCTPAHCTBE 15 1 0
3. umuuap, KoHyc, map 16 1 0
4, OOBeMEI TeT 17 1 0
5. 3aKJIIOUYUTENILHOE TOBTOPEHHUE MIPHU IMOATOTOBKE K UTOTOBOM aTTe- 14 0 0

I'padpuk KOHTPOIBLHBIX U POBEPOYHBIX padoT

HMcTOYHHMK OLIEHOYHBIX CPEe/ICTB:

Anrebpa: munaktudeckue matepuansl M.K.Iloramos, A.B.IlleBkun
['eometpus: [IporpamMmel 061eo6pazoBaTenbHbIX yupexaenuit 10-11 kmacchl.
Cocraurens: T.A.Bypmuctposa, «IIpocBemienne»

I[aTa IMPOBCACHU A

Aareopa | Kontponbnas padora Ne 1

KonTponbnas padota Ne 2

KonTponbnas padorta Ne 3

KonTponbnas padorta Ne4

KontponbHas padora Ne 5

KonTtponbHas pabora Ne 6

KonTtponsHas pabora Ne 7

Htorosast kKoHTpoJbHas pabora Ne 8

I'eomerpus | 3auer Ne 4

KonTponbhas padorta Ne 5.1

3auer Ne 5

Kontposnbnas pabora Ne 6.1

3aueT Ne 6

Konrtponbnas pabora Ne 7.1

3auet Ne 7
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I[MPUJIOXEHMUE 1

TemaTuyeckoe MOypoUYHOE MIAHUPOBAHHUE
yuyeOHoro npeamera « Maremarukay, 11b, 11B kiaaccwl Ha 2023/2024 y4.roa

[Mporpamma paccuutana Ha 204 yaca (anreopa -136 4, reomeTpust - 68 u)

Ne Ne n/m ILnanupyemasn
n/n (pa3nenam aara Tema ypoka
(00- U TeMaMm) | (MOHeeJbHO)
uii)
Anzedpa u nauana ananuza (136 u)
Pazoen 1. Dynkuuu u ux rpadpuxu (94)
1. 1.1 04.09 — 08.09 | DnementapHbie GYHKIUHA
2. 1.2 04.09 — 08.09 | O6nacts onpeneneHus u 06IacTb u3MeHeHus pyHkuuu. Orpa-
HUYEHHOCTE (DYHKIIHH.
3. 1.3 04.09 — 09.09 | YeTHOCTbH, HEUETHOCTD, NEPUOAUYHOCTD (DYHKIIUH
4, 1.4 04.09 — 08.09 | YeTHOCTbh, HEUETHOCTD, NEPUOAUYHOCTD (PYHKIIUN
5. 1.5 11.09 — 15.09 | [IpomexxyTKu BO3pacTaHusl, yObIBaHUS, 3HAKOITOCTOSTHCTBA H
HyIu HVHKIIUT
6. 1.6 11.09 - 15.09 | [IpomexyTkH BO3pacTaHusl, yObIBaHUS, 3HAKOIIOCTOSIHCTBA U
HYIH QYHKIIH
7. 1.7 11.09 — 15.09 | MccnenoBanue GyHKIUH U IOCTPOCHHUE UX TPAPUKOB dJIEMEH-
TapHBIMU METO/IaMHU
8. 1.8 11.09 — 15.09 | OcHoBHBIE cIOCOOBI IPeoOpa3oBaHus rpaduKoB
9. 1.9 18.09 — 22.09 | I'paduku QyHKIHI, COMEPIKAIUX MOTYITH
Pa3zoen 2. Tlpenes gyHKIIMM M HeNPepbIBHOCTD (54)
10. 2.1 18.09 — 22.09 | IlonsaTtue npenena GyHKUUH.
11. 2.2 18.09 — 22.09 | OnHOCTOPOHHUE TPEIEIbI
12. 2.3 18.09 — 22.09 | CgoiicTBa npeaesnoB pyHKIUH
13. 2.4 25.09 — 29.09 | ITonsiTHE HEMPEPHIBHOCTH (H)YHKIIHU
14. 2.5 25.09 — 29.09 | HempepbIBHOCTh 3J€MEHTApHBIX (YHKITHIA.
Pazoen 3. Ooparnbie GpyHkuuu (64)
15. 3.1 25.09 — 29.09 | ITonsitue oOpaTHON YHKLIHMU.
16. 3.2 25.09 — 29.09 | B3zaumHo oOpaTHbIE PYHKIIUH
17. 3.3 02.10 — 06.10 | OGpaTHbIe TPUTOHOMETPUYECKUE PYHKIIUU
18. 3.4 02.10 — 06.10 | OGpaTHBIE TPUTOHOMETPUIECKUE PYHKITUU
19. 3.5 02.10 — 06.10 | IMpumepsl HCHOIB30BaAHKS OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIMI
20. 3.6 02.10 - 06.10 | KourpoJbHas pagora Ne 1
Pazoen 4. llpousBoanas (114)
21. 4.1 09.10 — 13.10 | ITonsiTHE IPOU3BOTHON
22. 4.2 09.10 — 13.10 | ITonsiTHE POU3BOTHOU
23. 4.3 09.10 —13.10 | IIpowusBoanas cymMMmsl. IIpon3BoiHas pa3HOCTH
24. 4.4 09.10 —13.10 | IIpousBoanas cymMMmsl. IIpon3BoiHas pa3HOCTH
25. 4.5 16.10 — 20.10 | HenpepbBHOCTH (PYHKITHI, UMEIOIIMX MPOU3BOAHYIO. JJuddepeniman
26. 4.6 16.10 — 20.10 | ITpom3BoxHas npousseneHus. [Ipon3BoiHas 4aCTHOTO
217. 4.7 16.10 — 20.10 | ITpom3BoxHas npousseneHus. [Ipon3BoiHast 4aCTHOTO
28. 4.8 16.10 — 20.10 | [Tpom3BoAHBIE DIIEMEHTAPHBIX (HYHKIIHIA
29. 4.9 23.10 — 27.10 | IlpomsBoHast CIOXKHOHN DyHKITHH
30. 4.10 23.10 — 27.10 | IIpousBogHAast CIOKHON (QYHKIIMH
31. 411 23.10-27.10 | KontpoJabHasi pagoTa Ne 2
Pazoen 5. llpumenenue npou3BoaHoii (164)
32. 5.1 23.10-27.10 | MakcuMyM U MUHUMYM (YHKIIUU
33. 5.2 06.11 —10.11 | MakcuMyM U MUHUMYM (DyHKLIUU
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34. 5.3 06.11 — 10.11 | YpaBHeHUe KacaTelbHOU
35. 5.4 06.11 — 10.11 | YpaBHeHUE KacaTelbHON
36. 5.5 06.11 — 10.11 | ITpuGnukeHHbIE BHIYUCICHUS
37. 5.6 13.11 - 17.11 | Bozpacranue u yobiBaHue QYyHKITHIA
38. 5.7 13.11 - 17.11 | Bozpacranue u yobiBaHue QYHKITHIA
39. 5.8 13.11 - 17.11 | IIpon3BoaHBIE BBICUINX MOPSIKOB
40. 5.9 13.11 —17.11 | OxcrpemyM (pyHKIIUH C AMHCTBEHHON KPUTHUECKOH TOUKOM
41. 5.10 20.11 — 24.11 | OxctpemyM (YHKIHMH C €IMHCTBEHHOW KPUTHUECKON TOUKOM
42. 5.11 20.11 - 24.11 | 3agaun HAa MAKCUMYM U MUHUMYM
43. 5.12 20.11 —24.11 | 3ajgayn HAa MAKCUMYM U MUHHMYM
44. 5.13 20.11 —24.11 | AcumnToThl. JpoOHO-TMHEHHAs QyHKIUS
45, 5.14 27.11 —01.12 | Iloctpoenue rpadukoB HYyHKIMIA ¢ TIPUMEHEHUEM IPOU3BOTHON
46. 5.15 27.11 - 01.12 | Iocrpoenue rpadpukoB GpyHKIMIA C IPUMEHEHHEM ITPOU3BOTHOM
47. 5.16 27.11-01.12 | KonTpoJbHasi pa6oTa Ne 3
Pazoen 6. IlepBoodpa3nasi u uarerpaJ (134)
48. 6.1 27.11-01.12 | ITonsTHe nepBOOOPA3HOM
49. 6.2 04.12 — 08.12 | ITonsiTHe nepBOOOPA3HOM
50. 6.3 04.12 — 08.12 | IlonsTHE NEPBOOOPA3HOM
51. 6.4 04.12 — 08.12 | ILlmomanb KPUBOJIMHEHHON Tpaneun
52. 6.5 04.12 - 08.12 | OnpeneneHHbII HHTETpa
53. 6.6 11.12 —15.12 | OnpeneneHHblil HHTETpa
54. 6.7 11.12 — 15.12 | [TpuGnmxeHHbIE BEIYMCICHUS ONPEICIICHHOTO HHTETpasia
55. 6.8 11.12 - 15.12 | ®opmyna HeroToHa - JleliOanma
56. 6.9 11.12 - 15.12 | ®opmyna HeroToHa - Jlelibanma
57. 6.10 18.12 — 22.12 | ®opmyna Hetotona - JleitOnuna
58. 6.11 18.12 — 22.12 | CBoiicTBa onpeIeIeHHbIX HHTErPaIOB
59. 6.12 18.12 — 22.12 | [IpuMeHeHHE OTIpeIeIEHHBIX HHTETPAJIOB B TEOMETPHUUECKUX U
bu3nyecKux 3aaavax
60. 6.13 18.12 - 22.12 | KontpoabHas pagora Ne 4
Pa3zoen 7. PABHOCHJIBHOCTH YPABHEHHUIl 1 HepaBeHCTB (44)
61. 7.1 25.12 — 29.12 | PaBHOCHIIbHBIE TIPEOOPA30BaHMSI YPAaBHEHHUI
62. 7.2 25.12 — 29.12 | PaBHOCHIIbHBIE IPEOOPA30BaHMsI YPAaBHEHHUI
63. 7.3 25.12 —29.12 | PaBHOCHJIbHBIE IPe0OPa30BaHMs HEPABEHCTB
64. 7.4 25.12 —29.12 | PaBHOCHJIbHBIE IPe0OPa30BaHMsI HEPABEHCTB
Pa3zoen 8. YpaBHeHus - ciencrpus (84)
65. 8.1 08.01 —12.01 | ITonsiTHe ypaBHEHUS - CIEICTBHS
66. 8.2 08.01 —12.01 | Bo3BeneHne ypaBHEHHS B YETHYIO CTETICHb
67. 8.3 08.01 —12.01 | Bo3BeneHne ypaBHEHHS B YETHYIO CTETICHb
68. 8.4 08.01 -12.01 | IToTeHuupoBaHue JOrapuPMHUECKUX YpaBHEHUN
69. 8.5 15.01 —19.01 | [TorenuupoBaHue JorapuGMUIecKUx ypaBHEHHH
70. 8.6 15.01 - 19.01 | Apyrue nmpeobpa3oBaHusi, MPUBOJIAIINE K YPABHEHUIO -
CJIEJICTBUIO
71. 8.7 15.01 - 19.01 | [IpumeHeHHE HECKOIBKUX TPe0oOpa30BaHuil, MPUBOASAIINX K
YPaBHEHHMIO - CIICACTBUIO
72. 8.8 15.01 - 19.01 | [IpumeHeHHE HECKOIBKUX TPeoOpa30BaHuUil, MPUBOISAIINX K
YpaBHEHHIO-CJIEICTBHIO
Pa3zoen 9. PABHOCHIBHOCTH YPABHEHHUI U HepaBeHCTB cucremaM (134)
73. 9.1 22.01 — 26.01 | OcHOBHBIC IOHATHS
74. 9.2 22.01 — 26.01 | Pemenne ypaBHEHUH C TOMOIIBIO CUCTEM
75. 9.3 22.01 — 26.01 | Pemenne ypaBHEHHH C MOMOIIBIO CHCTEM
76. 9.4 22.01 —26.01 | Pemienue ypaBHEHHUH C MOMOIIBIO CUCTEM (TIPOJIOIHKEHUE)
77. 9.5 29.01 — 02.02 | Pemienne ypaBHEHHUH C MOMOIIBIO CUCTEM (TIPOJIOIHKEHUE)
78. 9.6 29.01 - 02.02 | YpaBuenue Buna f(a(y))=f(B(x))
79. 9.7 29.01 — 02.02 | Ypasuenue Buaa f(o(y))=t(B(x))
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80. 9.8 29.01 — 02.02 | Pemenne HEpaBEHCTB C MIOMOIIIBIO CHCTEM
81. 9.9 05.02 — 09.02 | Pemenne HEpaBEHCTB C MIOMOIIBIO CHCTEM
82. 9.10 05.02 —09.02 | Penienne HepaBeHCTB ¢ MOMOIIbIO CHCTEM (IPOAOIKEHNUE)
83. 9.11 05.02 - 09.02 | Pemienne HEpaBEHCTB C TIOMOIIBIO CHCTEM (IIPOIOIDKCHHE)
84. 9.12 05.02 - 09.02 | Hepasenctsa Buaa fla(y)=1(B(x))
85. 9.13 12.02 — 16.02 | Hepasenctsa Buaa f{a(y)=f(B(x))
Pazoen 10. PABHOCHJIbHOCTH YPABHEHUI HA MHOKeCcTBaX (74)
86. 10.1 12.02 — 16.02 | OcHOBHBIE TOHSITHS
87. 10.2 12.02 - 16.02 | Bo3BegeHue ypaBHEHUS B YETHYIO CTETCHb
88. 10.3 12.02 —16.02 | Bo3BeneHre ypaBHEHUS B UETHYIO CTEIICHb
89. 10.4 19.02 — 23.02 | YMHOXeHHE ypaBHEHUS HA (DYHKIIHIO
90. 10.5 19.02 — 23.02 | dpyrue npeobpa3oBaHusi ypaBHEHUN
91. 10.6 19.02 — 23.02 | IIpuMeHeHNEe HECKOJIBKUX MpeoOpa3zoBaHUl
92. 10.7 19.02 — 23.02 | KoutponbHas pabora Ne 5
Paszoen 11. PABHOCWJIBHOCTH HEPABEHCTB HAa MHOKecTBaXx (74)
93. 11.1 26.02 — 01.03 | OcHOBHBIC IOHATHS
94. 11.2 26.02 — 01.03 | Bo3BeneHne HEpPaBEHCTB B YETHYIO CTETNICHb
95. 11.3 26.02 — 01.03 | Bo3BeneHne HEPaBEHCTB B YETHYIO CTEIICHb
96. 11.4 26.02 — 01.03 | YMHOXKeHHE HEpaBEHCTBA Ha (PYHKIIHIO
97. 11.5 04.03 — 08.03 | JIpyrue npeobpa3oBaHusl HEPABEHCTB
98. 11.6 04.03 — 08.03 | [IpumeHeHnEe HECKOIBKHUX PeoOpa3oBaHU
99. 11.7 04.03 — 08.03 | Hectporue HepaBeHCTBA
Paszoen 12. MeTo NPOMEKYTKOB /I/Isl YPABHEHHUH M HepaBeHCTB (54)
100. 12.1 04.03 — 08.03 | YpaBHEHHUs C MOAYIISIMU
101. 12.2 11.03 — 15.03 | HepaBencTBa ¢ MOAYISIMU
102. 12.3 11.03 — 15.03 | Meroa uHTEpBaJIOB /Jisl HENPEPBIBHBIX (PYHKIUN
103. 12.4 11.03 - 15.03 | MeToa nHTEepBaJIOB JJIs1 HEPEPBHIBHBIX (PYHKLUH
104. 12.5 11.03 — 15.03 | KonrpombHas pabota Ne 6
Paszoen 13. Ucnojib3oBaHue CBOMCTB (PyHKIMIA IPU pelliecHUH YPABHEHUI U HepaBeHCTB(54)
105. 13.1 18.03 — 22.03 | Mcnonp3oBanue obyacTel CymecTBOBaHUs QyHKIUN
106. 13.2 18.03 — 22.03 | Mcnosnp30BaHKE HEOTPULATENBHOCTH (DYHKIIUU
107. 13.3 18.03 — 22.03 | Mcnonp30BaHuE OrpaHMYEHHOCTH (DYHKIIHUU
108. 13.4 18.03 — 22.03 | HMcnonp30BaHnE MOHOTOHHOCTHU M 3KCTPEMYMOB (DYHKIIUU
109. 13.5 Vcnonp30BaHne CBOMCTB CHHYCA U KOCHHYCA
Pa3zoen 14. Cuctembl ypaBHEHHUH € HECKOJIbKUMHU HeM3BeCTHbIMH (84)
110. 14.1 PaBHOCHJIBHOCTB cHUCTEM
111. 14.2 PaBHOCHIJIBHOCTB CHCTEM
112. 143 Cucrema - ciaencTeue
113. 14.4 Cucrema - ciecTeue
114. 14.5 MeTto 3aMeHBI HEM3BECTHBIX
115. 14.6 MeTto 3aMeHBI HEM3BECTHBIX
116. 14.7 PaccyxneHust ¢ 4MCIOBBIMUA 3HAUEHUSMU TPU PELICHUU ypaB-
HEHMI U HEPABEHCTB
117. 14.8 KontpomnpHas pabora Ne 7
Pazoen 15. IlosTopenne (194)
118. 15.1 HToroBoe noBTOPEHUE
119. 15.2 HToroBoe moBTOpeHue
120. 15.3 HToroBoe moBTOpeHNUe
121. 15.4 HToroBoe noBTopeHue
122. 15.5 Hroroeoe noBTopeHue
123. 15.6 HToroBoe nmoBTOpeHue
124. 15.7 HTorosoe noBTOpeHE
125. 15.8 HroroBoe moBTOpeHME
126. 15.9 HroroBoe moBTOpeHME
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127. 15.10 HroroBoe moBTOpeHME

128. 15.11 HrtoroBoe moBTOpeHME

129. 15.12 HroroBoe moBTOpEHME

130. 15.13 HToroBoe noBTOpeHue

131. 15.14 HTorosoe noBTOpeHHE

132. 15.15 HTorosoe noBTOpeHE

133. 15.16 HtoroBas koHTposibHas pabota Ne 8
134. 15.17 HtoroBas koHTposibHas pabota Ne 8
135. 15.18 Pabora Hag ommOkamMu

136. 15.19 HTOroBBIi ypOK Kypca «Anredpay

1 monyronue —
2 oJIyrojiue —
Bcero -

Teomempusn (68 u)

I'naBa 4. BekTopsl B npocTpancrse (6 1)

1. 4.1 05.09 — 09.09 | IToHsiTHe BEeKTOpA B MPOCTPAHCTBE
2. 4.2 05.09 — 09.09 | CnoxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa HA
3. 4.3 12.09 — 16.09 | CnoxeHrie ¥ BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
4, 4.4 12.09 —16.09 | KoMriaHapHbI€ BEKTOPBI
5. 4.5 19.09 — 23.09 | KommiaHnapHbIe BEKTOPBI
6. 4.6 19.09 — 23.09 | 3auer Ne 4

I'naBa 5. MeToa koopanHat B npocrpaicTie (15 )
7 5.1 26.09 — 30.09 | KoopauHaThl TOYKK M KOOPAMHATHI BEKTOpA
8 5.2 26.09 — 30.09 | KoopauHatsl TOYKH ¥ KOOPJIMHATHI BEKTOPa
9. 5.3 03.10 - 07.10 | KoopauHatsl TOYKH ¥ KOOPJIMHATHI BEKTOPa
10. 5.4 03.10 - 07.10 | KoopauHaTsl TOYKH ¥ KOOPJIMHATHI BEKTOpa
11. 5.5 10.10 — 14.10 | KoopauHaThl TOUYKH U KOOPJMHATHI BEKTOPA
12. 5.6 10.10 — 14.10 | KoopanHaTBl TOUYKH U KOOPJIMHATHI BEKTOpa
13. 5.7 17.10 — 21.10 | CkansipHOE MPOU3BEJICHHE BEKTOPOB
14. 5.8 17.10 — 21.10 | CkanspHOe NMPOU3BEJCHUE BEKTOPOB
15. 5.9 24.10 — 28.10 | CkanspHoe npou3Be/IeHHNE BEKTOPOB
16. 5.10 24.10 — 28.10 | CkanspHoe npou3Be/IeHHNEe BEKTOPOB
17. 5.11 07.11-11.11 | CxanspHOe IpOH3Be/ICHNE BEKTOPOB
18. 5.12 07.11-11.11 | CxanspHOe IpOoH3Be/ICHNE BEKTOPOB
19. 5.13 14.11 — 18.11 | CkansipHOE MPOU3BEJICHHE BEKTOPOB
20. 5.14 14.11 -18.11 | KouTpoabHas padora Ne 5.1
21. 5.15 21.11 — 25.11 | 3auet No5

I'maBa 6. [luaunap, konyc, map (16 4)

22. 6.1 21.11-25.11 | Hunuaap
23. 6.2 28.11-02.12 | Hunuaap
24. 6.3 28.11-02.12 | Hunuaap
25. 6.4 05.12-09.12 | Konyc
26. 6.5 05.12-09.12 | Konyc
217. 6.6 12.12 -16.12 | Konyc
28. 6.7 12.12 - 16.12 | Konyc
29. 6.8 19.12 — 25.12 | Coepa
30. 6.9 19.12 — 25.12 | Cepa
31. 6.10 26.12 —28.12 | Coepa
32. 6.11 26.12 —28.12 | Coepa
33. 6.12 09.01 -13.01 | Coepa
34. 6.13 09.01 —13.01 | Coepa
35. 6.14 16.01 — 20.01 | Cdepa
36. 6.15 16.01 — 20.01 | KontposbHas pabota Ne 6.1
37. 6.16 23.01 —27.01 | 3auet Ne6
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I'nasa 7. O6bembl Tea (17 4)

38. 7.1 23.01 —27.01 | O0beM OPSIMOVIOIBHOTO NapajuleIenunena

39. 7.2 30.01 - 03.02 | O6beM IpSIMOYTOJIBHOTO MapajuIeIenune1a

40. 7.3 30.01 -03.02 | O6BbeM npsIMOYTOJIBHOTO MapajuIesIenuIeaa

41. 7.4 06.02 —10.02 | O6beM npsAMOi MPU3MBI M HWJIMHAPA

42. 7.5 06.02 —10.02 | O6beM npsiMON TPU3MBI U IIMIIMHIPA

43. 7.6 13.02 — 18.02 | OObeM HAKJIOHHOM MPU3MBI, TUPAMHUJIBI U KOHYCA

44, 7.7 13.02 —18.02 | O6bemM HAKIIOHHOM MPU3MBI, TUPAMUIBI U KOHYCa

45. 7.8 20.02 —24.02 | O6beM HaKIOHHOW MPU3MBI, TUPAMHJIBI U KOHYCA

46. 7.9 20.02 —24.02 | O0beM HaKIOHHOW MPU3MBL, TUPAMHJIBI U KOHYCA

47. 7.10 27.02 —03.03 | O6beM HaKIOHHON MPU3MBI, TUPAMHJIBI U KOHYCA

48. 7.11 27.02 - 03.03 | O6beM miapa u miomaab chepsl

49. 7.12 06.03 — 10.03 | O6bem miapa u miomaab cepsl

50. 7.13 06.03 — 10.03 | O6bem mapa u muomaab chepsl

51. 7.14 13.03 - 17.03 | O6bem mapa 1 maonaas cepsl

52. 7.15 13.03 - 17.03 | O6bem mapa u maonaas ceps

53. 7.16 20.03 — 24.03 | KonTponbHas pabota Ne 7.1

54, 7.17 20.03 — 24.03 | 3ayet Neo7

I'nasa 8. 3aki0uuTe/ILHOE NOBTOPEHHUE NPHU MOATOTOBKE K HTOTOBOM aTTECTALMU 110 TeOMEeTPUH
(14 9)

55. 8.1 03.04 — 07.04 | IToBropenne mo Teme: «IIpIMOYTONBHBIN TPEYTOJIBHUK

56. 8.2 03.04 —07.04 | IToBropenne 1o Teme: «IIpIMOYTONTBHBIN TPEYTOJIBHUK

57. 8.3 10.04 — 14.04 | IToBropenue 1o Teme: «IIpsIMOYTOIbHBINA TPEYTOIBHUK

58. 8.4 10.04 — 14.04 | IToBropenue 1o Teme: «HaxoxneHue miomanei Guryp»

59. 8.5 17.04 — 21.04 | IloBropenue 1o Teme: «HaxoxneHue riomanei Guryp»

60. 8.6 17.04 — 21.04 | IloBropenue 10 Teme: «OOBEMBI TEI»

61. 8.7 24.04 — 28.04 | IToBTopenne 1o TeMe: «OOBEMBI TEID»

62. 8.8 24.04 — 28.04 | IToBTopenue 1o teme: «O0BEMBI TEI»

63. 8.9 24.04 — 28.04 | IloBTopenne 10 TeMe: «YeThIPEeXyTroIbHUKI

64. 8.10 02.05 - 05.05 | IToBropenue mno teMe: «YeTbIpexyroJbHUKI

65. 8.11 02.05 - 05.05 | Pemenue 3agau

66. 8.12 15.05 - 19.05 | Pemenue 3amau

67. 8.13 15.05 - 19.05 | Pemenue 3amau

68. 8.14 23.05 - 26.05 | Pemrenue 3agau

Bcero

1 monyronue —
2 nmonyroaue —

Hroro: obmiee konruecTBO yacoB 3a 1 momyroaue -
Uroro: obiiee KOTUIECTBO YaCOB 3a 2 TIOMYTOANE —
Htoro: ob1iee KOJIMYECTBO YaCOB 3a YUeOHBIH TO -

COBPEMEHHOM YPOBHE;

Ilnanupyemblie oOpa3oBaTesbHbIE Pe3yJabTAThI

Henu u 3amaun obydyenust B 10-11 ximaccax COOTBETCTBYIOT LEISIM OOY4YEHHUS MpPEIMETY,
onpeaensieMbiMi @K I'OC n npumepHbIMHE IporpaMMaMy, a TaKXKe yKa3aHHBIM B aBTOPCKOM IIpo-
rpamMme, W He mpoTuBopedaT nessim 1 3agadam peanuszanuu OOIT MBOY COILI Nel.

Memnn:
(hopmMupoBaHue MpeCTABICHUN 00 UIEIX U METOJIaX MAaTEMATHUKH; O MaTeMaTHUKE KaK
YHHMBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJIEIUPOBAHUS SIBJIEHHUI U ITPOLIECCOB;

OBJIA/ICHUEC YCTHBIM M MMCbMCHHBIM MaTEMAaTUYCCKUM A3bIKOM, MAaTCMAaTUYCCKUMU
S3HaHUSAMU U YMCHHUAMU, HeO6XOI[I/IMBIMI/I AJI U3YYCHHA HIKOJBHBIX €CTCCTBCHHOHAYYHBIX
AUCHUIUINH, IS MPOOOJIZKCHUA 06pa3OBaHI/IH 1 OCBOCHUA H36paHHOﬁ CIICIaJIbHOCTH HaA
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®  Ppa3BHUTHE JIOTUYCCKOTO MBIIIICHHS, AITOPUTMUIECKON KYJIbTYpBI, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS, pa3BUTHE MATEMAaTHYECKOTO MBIIIUICHUS! M MHTYUIMH, TBOPUYECKHX CIIOCOOHOCTEH
Ha YpOBHE, HEOOXOIMMOM JJIsl POJIOJKEHUSI 00pa30BaHMs U JUIsI CAMOCTOSATEIbHOM
JEATETLHOCTH B 00JACTH MaTEMaTHKH U €€ TIPUWIOKEHUN B Oyayiel npodecCuoHaIbHOM
NeSITeITbHOCTH;

e  BOCHHTAHHME CPCICTBAMH MAaTEMAaTHUKU KYJIbTYPbI JUYHOCTU: 3HAKOMCTBO C HCTOPHUCH
Pa3BUTHA MAaTCMAaTUKH, 3BOHIOL[PI€I>1 MaTEMAaTHYCCKUX Hﬂeﬁ, IIOHUMAHHNUEC 3HAYNMOCTHU MaTEMAaTUKHU
JUIsl OOIIIECTBEHHOTO TIporpecca.

3amaun:
° COBEPIIICHCTBOBAaHUE IIPOBEICHUSI I0KA3aTEIbHBIX PACCYXKIECHUMN, TOTHIECKOTO
000CHOBaHUS BBIBOJIOB, MCIIOJIb30BAHUS PA3IMYHBIX S3BIKOB MATEMATHKH JJIS WILTIOCTPAIUH,
WHTEPIPETAINH, ApTYMEHTAIMH M JI0Ka3aTeIIbCTRA,;

L4 PCHICHUC IIUPOKOTO KJIacCa 3a/1av U3 pa3JIMYHLIX pa3aCiiOB KypCa, pa3BUTUC
IMOMCKOBOH U TBOpHGCKOfI ACATCIIBHOCTH ITPH PCIICHUHU 3a1a4 MMOBBIIICHHOMN CIIOKHOCTH B
HCTUIIOBBIX 3a1a4,

o IUIAHUPOBAHUE U OCYIIECTBIECHUE AITOPUTMHUECKOM 1€ATEIbHOCTHU: BBINOJIHEHUS U
CaMOCTOSITEJIbHOTO COCTaBJICHMSI AITOPUTMUUYECKUX MPEANUCAHUN U MHCTPYKIIMM Ha
MaTeMaTHYeCKOM MaTepualle; UCII0JIb30BaHHE CaMOCTOSTENIbHOTO COCTaBJIeHUs (POPMYI HA OCHOBE
0000IIeHNs YaCTHBIX CIIy4aeB M PE3yIbTATOB SKCIIEPUMEHTA; BHITIOJIHEHHE PACYETOB
[IPAKTUYECKOI0 XapaKTepa;

. IIOCTPOEHUE U UCCIIEIOBAHNE MATEMATUYECKUX MOJIEIIEH I ONMCAHUs U PELICHUS
MPUKJIAHBIX 33]1a4, 3a7a4 U3 CMEXHBIX JUCHUIUIMH U pealbHOM KU3HU; IPOBEPKHU U OLICHKU
pe3yabTaTOB CBOEH pabOThl, COOTHECEHUSI MX C TTOCTABJICHHOW 3a/1auei, C JIMYHBIM KU3HEHHBIM
ONBITOM;

o COBEpILEHCTBOBAHUE CAMOCTOATENBHOM paboThl ¢ ICTOUHUKAaMHU MH(OpMAIMH, aHa-
nmn3a, 0000IIEHHS ¥ CUCTEMATHU3alMK [TOJIyY€HHON HH(pOpMalK, HUHTETPUPOBAHUS €€ B JINYHBIN
OIIBIT.

o pa3BUTHE MPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B
OKPYXaIOIIeM MHPE.

Tpeﬁona}ma K YPOBHIO NOATOTOBKH BBIMIYCKHUKOB .

B pe3ynbrare nzyueHus MaTeMaTUKH Ha MPO(UILHOM YPOBHE B CTApIIEH LIKOJIE YYEHUK
JOJIKEH

3HATH/MIOHUMATH

- 3HAaYEHUE MaTeMaTUYECKON HAyKH JJIs PELICHUS 33]1a4, BOSHUKAIOIIUX B TEOPUH U MPAKTHKE;
HPOTY U OTPaHUYCHHOCTE IMPUMCHCHUA MAaTEMATHICCKHUX METOA0B K aHAJIN3Y U
MCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUH B TIPUPOJIE U OOIIECTBE;

- SBHAYCHUE IIPAKTUKHU U BOIIPOCOB, BOSHUKAIOIIUX B camMoi MaTE€MaTHuKE, OJIs1 q)OpMI/IpOBaHI/ISI n
pPa3sBUTHA MaTeMaTHUYeCKOHN HAYKH,

- UICH PACIHHUPCHUA YU CIIOBBIX MHOKCCTB KakK criocoba MMOCTPOCHUA HOBOI'O MAaTCMATHUYCCKOTI'O
arrmapara JJis pCIICHUSA MPaKTUUCCKUX 3a/la4 U BHYTPCHHUX 3aa41 MaTCMAaTUKU

- 3HaU€HUe UJIel, METOIOB U PE3yIbTaTOB aare0pbl 1 MaTeMaTHYECKOTo aHaIN3a s
MOCTPOEHUS MOJIEJIEH peallbHBIX MPOIECCOB U CUTYAIINH;

- BOBMOXHOCTH I'€COMETPHUICCKOI'0 A3bIKa KaK CPCACTBA OIIMCAaHUA CBOICTB PCATbHBIX
MNpEaAMETOB U UX B3aUMHOTI'O PACIIOJIOKCHU A,
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- YHMBEpPCaJbHBIM XapakTep 3aKOHOB JIOTUKM MaTEMaTHMYECKHX PACCYKIEHUH, HX
IPUMEHUMOCTbD B Pa3JIMYHBIX 00JIACTAX YETIOBEUECKOM IEATEIbHOCTH;

- pasnuuue TpeOOBAaHUM, NMPENbABISIEMBIX K J0Ka3aTeJbCTBAM B MaTe€MaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHWYECKUX U T'YMAaHUTApHBIX HayKaX, Ha MPAKTHKE;

- pOJIb aKCMOMAaTHKU B MaTe€MaTHKE; BO3MOXHOCTb ITOCTPOCHHS MATEMaTUYECKUX TEOpUN Ha
AKCMOMATHUYECKOW OCHOBE; 3HAYCHHWE AKCHOMATHKH JJs JAPYrux oOnacTel 3HaHWA W JUIs
IIPAKTUKY;

- BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX [IPOLIECCOB U 3aKOHOMEPHOCTEHN OKPY’KAIOLIEr0 MUpA.

Auredpa
YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUSA
yMeThb:

o BBITIOJHATH apr(MeTHYecKne ICHCTBUS, COYeTast yCTHBIE U TUCbMEHHBIC IPHEMBI,
NPUMEHEHHE BBIYMCINTEIbHBIX YCTPOMCTB; HAXOAUTH 3HAYECHUS KOPHS HATYpalIbHOW CTEICHH,
CTETICHU C PALMOHATIBHBIM MTOKa3aTeNeM, JorapruQma, UCIoNIb3ys P HEOOXOUMOCTH
BBIYMCIIATEIIbHBIE YCTPOMCTBA; MTOJIb30BAThCS OLEHKOW U IIPUKUIKOW ITPU MPAKTUYECKUX pacyeTax;

o IMPUMCHATD IIOHATHA, CBA3AHHBIC C ACIIMMOCTBIO ICJIBIX YUCCII, ITPpHU PCHICHHUHA
MaTeMaTHYCCKUX 3a1a4,

. HAaxOJIUTh KOPHU MHOTOWICHOB C OJIHOW ITIEPEMEHHOM, PAaCKJIaIbIBaTh MHOTOYWIECH HA
MHOXUTEIIH;
. IPOBOJUTH MTPEOOPA30BAHNUS YUCIOBBIX M OYKBEHHBIX BBIPAKCHHN, BKITFOUAIOIINX

CTCIICHU, paJIUKaJbI, J'IOFapI/ICI)MBI U TPUTOHOMCTPHUICCKHUC (I)YHKI_[I/II/I;

®  HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUUYECKON JEATEIHLHOCTH U
MMOBCEAHEBHOM XKU3HU,

®  [IPAKTUYECKHX PacueToB Mo (GopMyiaMm, coaepkKallue CTeNeHH, PaauKalbl, JJorapu(msl 1
TPUTrOHOMETpHUYECKHE (DYHKIMH, TP HEOOXOAMMOCTH 00pallasch K CIPaBOYHBIM MaTepuaiaM U
HPOCTEUIINM BBIYUCIUTEIBHBIM YCTPOUCTBAM.

OYHKIUU U TPAOUKHN
yMeTb:
® OIpeaeNATh 3HaueHHe (PYHKIIMU MO 3HAYEHUIO apryMEHTa Py pa3INyuHbIX ClIoco0ax 3a1aHus

dyHKIHH;
® CTPOMUTH rpaMKu U3y4EHHBIX (QYHKIIUI, BHITOIHATH peoOpa3oBaHus rpaduKoB;
® OIUCHIBAThH 1O rpaduky U o Gopmyse MoBeieHNe U CBOUCTBA (YHKIIMIA;

e pelaTh YpaBHEHHs], CHCTEMbI YpaBHEHUH, HEPABEHCTBA, HCIIOIB3Ys CBOMCTBA QYHKIUI U UX
rpadgudecKkue MpeaCTaBICHUS;

Hcnonb3oBaTh MproOpeTEeHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOM 1€ATETHbHOCTH U
MMOBCETHEBHOM KU3HHU
®  OMNUCaAHUS U UCCIEIOBAHUS C MOMOIIBI0 (DYHKIIUN pa3InIHBIX 3aBUCUMOCTEH,
MPEJICTaBICHUS UX TpapUIeCKH, HHTEPIPETANH I'Pa(UKOB PEATbHBIX MPOIECCOB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
yMeTh:
®  HaxoJIUTh CyMMYy OECKOHEYHO YOBIBaIOIIEH T€OMETPUUECKOI MPOrpeccuy;

¢ BBIYHCIIATH IPOU3BOIHBIEC U IIEPBOOOPA3HBIC YIEMEHTAPHBIX (DYHKLIUH, UCTIOTIB3YS
CIIPaBOYHbIC MaTEPHUAJIbL;
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e uccrnenoBaTh (YHKLUHU, CTPOUTH UX I'paUKHU C MOMOIIBIO TPOU3BOIHOM;
e Pemarh 3a/1auu ¢ IPUMEHEHUEM YPAaBHEHMS KacaTeNbHOU K TpapuKy QyHKIIMH;
e Pemarth 3a/1auu C IPUMEHEHUEM YpaBHEHHS KacaTeNbHOU K TpaguKy QyHKIINH;

e Pemats 3aJa4d Ha HaXOXACHUC HaMOOJIBIIEr0 1 HAUMEHBIIICTO 3HAYCHHS (I)YHKI_II/II/I Ha
OTPE3KE;

e BpruucuaTh mwionaas KpUBOJIMHENHON TPaAIICLIUH;

e 1CCJEI0BATh B MPOCTEHINNX CaydasixX GYHKIUN HAa MOHOTOHHOCTb, HAXOIUTh HAaUOOJIbLINE U
HaMMEHBIINE 3HAaYeHUs! PYHKIUH, CTPOUTH TpaIKi MHOTOUWICHOB U MPOCTEHIITNX PALMOHATBHBIX
(GyHKLIUH C NCIIOIB30BAHMEM allllapaTa MaTeMAaTHYECKOTO aHAIN3a;

® BbIYUCIATH B HpOCTefIHIHX ClIydasx 1mjomaian ¢ UCII0JIb30BaHUEM nepBoo6pa3H0171;

Hcnonp30BaTh NpuoOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOM 1E€ATEIbHOCTH U
[IOBCEIHEBHOM KU3HHU IS

® pELICHUS NMPUKIAJAHBIX 3a/1a4, B TOM YUCIIE COLIMAIbHO-3KOHOMUYECKUX U (PU3NYECKUX, Ha
HauOOJIbIINE M HAUMEHbIIINE 3HaYeHUs], HA HAX0XKJICHHE CKOPOCTH U YCKOPEHHUSI.

® DPCHICHUA T'COMCTPUYCCKUX, (1)I/ISI/I‘I€CKI/IX, OKOHOMHYCCKUX U APYTUX NPUKIIAJHBIX 3a/1a4, B
TOM 4HCJIC 3aJJa4 Ha HanOONbIINE U HAMMEHBIIIHE 3HAUCHH:, C IPUMCHCHUEM allllapara
MAaTEMATUYCCKOI'O aHaJIn3a.

YPABHEHUA U HEPABEHCTBA
yMeTh:
e pelaTh palOHAJIbHBIE, I0KA3aTeNIbHbIE U JIorapu(MUUECKUEe YPaBHEHUS U HEPAaBEHCTBA,
VPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

® JTOKAa3bIBATb HECJIOKHBIC HCPABCHCTBA,

® pelaTh TEKCTOBBIC 337a4M C IOMOIIBIO COCTABJIEHUS YPAaBHEHUM, U HEPABEHCTB,
MHTEPIPETUPYS PE3YJIbTAT C YUETOM OIPAHUYEHUN YCIOBUS 3aa4H;

L4 I/I306pa)KaTI> Ha KOOp,Z[I/IHaTHOI\/’I IIJIOCKOCTH MHO>KCCTBa peH_IeHI/Iﬁ ypaBHCHI/Iﬁ " HCPABCHCTB C
ABYMSA IEPEMCHHBIMU U UX CUCTEM.

® HaXOAWUTbH NPUOIMKEHHBIE PEIIEHUsI YPAaBHEHUH U UX CUCTEM, UCIOJIb3Ysl rpapuuecKuii
METO;

e pemiaTh ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM TIpadUyecKuX
NpeJCTaBICHUN, CBOMCTB (DYHKIM, TPOU3BOIHOM;

®  CIOJIB30BAaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON AESITETbHOCTH U
IIOBCEIHEBHOM KU3HU I

® TIOCTPOCHUA U UCCIICAOBAHUA HpOCTCfII.HHX MaTeMaTHYEeCKUX MOJCIICH.

SJIEMEHTbI KOMBUHATOPUKH, CTATUCTUKHU U
TEOPUU BEPOATHOCTEN
yMeTb:

e pemiath MpocTeiiire KOMOMHATOPHBIE 33a4l METOJIOM Mepedopa, a TaKKe ¢
MCIIOJIb30BaHUEM M3BECTHBIX (hopMyJl, TpeyroybHuKa [lackans; BEIUUCIATH KO3()PHUIIHEHTHI
6unoMa HrioroHa o ¢opmyse u ¢ ucnosb3oBaHueM TtpeyroibHuka [lackans;

27



® BbIYHCIIATH, B HpOCTGﬁH.IPIX CciIydasx, BEPOATHOCTH COOBITHH Ha OCHOBE moacyYeTa yuciia
HCXOO0B.

®  HCIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUUECKON JAEATETHHOCTH U
MMOBCEAHEBHOM XKU3HU;

o aHaJIN3a peaibHbIX YHCIIOBBIX JIAHHBIX, IPEACTABICHHBIX B BUJIC TUATPAMM,
rpadukoB 1 HH(OPMALIUK CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUs
yMeTb:
® COOTHOCHUTb IJIOCKHE T€OMETpUUYECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX ONUCAHUAMU,
YepTeKaMu, N300paKeHUSIMU; PA3JInYaTh U aHAIM3UPOBATh B3AaUMHOE PaCIIoIOKeHue (puryp;

L4 1/1306pa>1<aTL TCOMECTPHUICCKUC (bHI‘ypBI " TCJIa, BBINIOJIHATE YCPTCIXK IO YCIIOBHIO 3ada4Hu,

e pelmaTh NreOMETPUYECKHE 3a/1a4l, ONUPASCh HAa U3yUYEHHBIE CBOICTBA IJITAHUMETPUUYECKUX U
CTepeOMETpUYECKUX (PUTYp U OTHOILICHUI MEXKIy HUMU, IPUMEHSS alreOpandeckuii u
TPUTOHOMETPHYECKUI anmnapar;

® [IPOBOAMTSH JI0KA3aTENIbHbIC PACCYXKIEHUS MPH PEILICHUH 33J]ay, I0Ka3bIBaTh OCHOBHBIE
TEOPEMBI Kypca;

®  BBIUUCIIATH JTUHEHHBIC 2IEMEHTHI U YIIIbI B MPOCTPAHCTBEHHBIX KOHPUTYypaLIUIX, 00bEMBI U
TJIOIIAIU TTIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX KOMOUHAIU;

® [IPUMEHATH KOOPJUHATHO-BEKTOPHBIM METO/ /Ul BHIYMCICHUS OTHOILIEHUH, paCCTOSHUN U
YTJIOB;

L4 CTPOUTH CCUCHUA MHOTOTPAaHHUKOB U I/I306pa)KaTI> CCUCHUA TCJI BpallICHUA

® HCIIOJb30BaTh HpI/IO6peTeHHI)Ie 3HAaHWA U YMCHUA B HpaKTI/ILIGCKOI\/JI JCATCIIBHOCTH 1
HOBCCHHCBHOﬁ KHU3HU,

e  wuccrenoBaHus (MOJCTUPOBAHHMS) HECTIOXKHBIX MTPAKTHYECKUX CHUTYallMi Ha OCHOBE
U3y4EHHBIX (HOPMYI U CBOMCTB GUryp;

e  BBIUMCIJICHUS JUIMH, IUToNIaiell 1 00beMOB peallbHbIX 0OBEKTOB MPH PEIICHUH
NPaKTUYECKUX 3a/1a4, UCIIONIb3Ys MPU HEOOXOJUMOCTH CIIPAaBOUYHUKHU M BHIUMCIUTENIBHBIE
YCTPOMCTBA.
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JIncr BHeceHUs H3MEHEeHU I

JaTa mo xypHa-
Jy, Korjaa obLia
c/ieJIaHa KOpPpeK-
THPOBKA

Homepa ypokos,
KOTOpbIe ObLIH
HHTETPUPOBAHBI

Tema ypoka,
KOTOpas
cTaja mnocJie
HHTErpanuu

OcHoBaHue 1J9
KOPPEKTUPOBKHU

Moxmucn mpeacra-
BUTEJISAA aIMUHU-
CTPaUMHU IIKOJbI,
KOHTPOJIMPYIOLIEero
BbINIOJTHEHHE KOP-
PEKTHPOBKHU
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