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IMosicuuTeILHAS 3aIMCKA
Jannas pabouast mporpamma pa3paboTaHa B COOTBETCTBHUHU C:

- mpuka3zoM MuHucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanun ot 17 mast 2012 r. Ne 413"06
YTBEPXKICHUH (heaepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPEAHEro 00IIero
oOpazoBaHuI»(B peakiuy mpruka3oB oT 29 nekadbps 2014 roxa, ot 31 nexadps 2015 roxaa, 29 urons 2017 rona,
npuka3zoB Munnpocsemenus: Poccun ot 24.09.2020 r. Ne 519, ot 11.12.2020 r. Ne 712);

- IPUMEPHOI OCHOBHOM 00pa30BaTENILHON MPOrpaMMOii cpetHero oomero oopazoBaHus, 0100pEHHOI penIeHneM
(benepanbHOro ya4eOHO-METOAMYECKOTO 00BETMHEHUS IO 0011IeMy 00pa3oBaHuto (poToKoJ OT 28 utoHs 2016 T.
Ne 2/16-3);

-npukazoM Munucrtepctsa npocsemerus PO ot 20.05. 2020 1. Ne 254 “O6 yrBepxkaeHn# GeaepalTbHOro
nepedHsi y4eOHMKOB, JOMYIICHHBIX K UCIIOIb30BAHUIO TIPU PeATU3allii UMEIOIIHNX TOCYAapCTBEHHYIO
aKKpeIuTaIMio 00pa30BaTeIbHBIX MPOrpaMM HauaIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPeTHEro 00IIero
00pa30BaHMs OPraHU3aALKIMHU, OCYIIECTBISIOIUMHI 00pa30BaTEIbHYIO JEATEIBHOCTD ;

-npuka3zoM MunucrepctBa npocseiienus Poccuiickoit @eneparnuu ot 23.12.2020 r. Ne 766 «O BHEceHUH
U3MEHEHHH B (eJiepalbHbIi epeueHb y4eOHMKOB, TOMYIICHHBIX K UCIIOIB30BAHUIO IIPU PeaTU3alii HMEIOIINX
TOCYJapCTBEHHYIO aKKpPEIUTAIMIO 00pa30BaTEbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero o01ero oOpa3oBaHMs OPraHU3ALUSIMHU, OCYILECTBISIFOIMU 00pa30BaTEIbHYIO e TEIbHOCTD,
yTBEpXKAEHHBIN NprKkazoM MunucteperBa npocsenienus Poccuiickoit ®@enepanun ot 20 mas 2020 r. Ne
254».(3apeructpupoan 02.03.2021 r. Ne 62645)

- AnreOpa u Hadana mareMatudeckoro ananmu3a. CoOopHuUK padounx mporpamm. 10-11 kimaccer:

ydaeOHOe TocoOue It yIuTeNIe 001eo0pa3oBaTeIbHBIX OpraHu3aliii: 0a30BbIi U YIITyOJICHHBIA YPOBHH./COCT.
T.A.bypmuctposa. — M.: Ilpocsemienue, 2017 .

- 'eomeTpust. COopHuk padbounx mporpamm.10-11 kmaccsl: yuebHOe mocodue A yuuTenen
0011e00pa3oBaTeIbHbIX OpraHu3alnii: 6a30BbIl U yriyoJneHHbINH ypoBHU./cocT. T.A.bypMucrposa.

—.: IIpocBemenne, 2018 .

- YyeOubim mmanom MKOY Antunosckoit CII na 2023-2024 yueOHBIN 10/, YTBEPKICHHOTO MTPUKA30M
nupekTopa mkoisl oT «01» centsiops 2023 r.

-PaGouasi nporpamma Hanucana B coorBerctBum ¢ YMK:

1.MaremaTuka: anredpa 1 Hauajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. AnreOpa u Hayalla MaTeMaTHYECKOTo
aHaym3a. 11 kmacc: ydeOHuUK 1S 00111e00pa30BaTeIbHBIX OpraHu3auii: 6a3oBblil U YriyOJeHHBIA YpOBHU/
C.M.Huxkonbsckuii, M.K.IToranos, H.H.Pemernukos u ap.— M.: IIpocsemenue, 2017 r.

2.MaremMaTHka: anredpa 1 Hayaja MaTeMaTU4eCcKoro aHaiausa, reomerpus. ['eomerpus.10-11 knaccel: yueOHUK
JUIst 00111e00pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIil U yriyonennsiil yposuu /JI.C. Atanacsan, B.®.byty3oB u
ap.- M.: [Ipocsemenue, 2017 r.

3.M.K. IToramnos, A.B. llleBkun «Anredpa u Hadajga MaTeMaTHYECKOTO aHanu3a, 11 Kimace»— MuIakTHIecKue
matepuainsl, [Ipocsemenne, 2018r.



4.11.1 AnteaoB. Tectsl. Anredpa 10-11 kmaccrr. JIpoda 2018 T.

5.Artanacss JI.C., bByry3oB B.®. «I'eomerpus, 10-11», Ipoda, 2017

6.5.I'. 3uB «/IlunakTnueckue Mmarepuainl 1o reomerpuu 11 kmacey». [Ipocsemenne 2018 r.
7.Coopuuku KMo EI'D.

CornacHo YueOHomy 1utany B 11 kimacce orBogutcst 6 4acoB B Henento (B roa — 204 gaca).

N3ydenue kypca HocTpoeHo B popMe NOCIEI0BATEIBHOCTH TEMATHIECKUX OJIOKOB € UepeIOBaHUEM MaTepHasa
1o ajnreOpe U reOMETPUH.

Hean u 3apaum kKypca
Menn:

N3yueHnne MaTeMaTUKy B CTapIICH IIKOJIE HA MPOGUIBHOM YPOBHE HAIIPABJICHO HA JOCTIKEHHUE CIEIYIOIINX
HeJen:

e (opMupoBaHue peACTAaBICHUN 00 HIEIX U METOJIaX MATEMAaTHKH; O MAaTeMaTHKe

e Kak YHHBEPCAIBbHOM S3bIKE HAYKH, CPEICTBE MOJCIUPOBAHUS SBJICHUI U IPOIECCOB;

. OBJJAICHUEC YCTHBIM U MUCbMCHHBIM MAaTCMATHYCCKUM SA3BIKOM, MATEMAaTUUCCKUMHU

e 3HAHUAMH U YMEHUSIMH, HEOOXOJUMBIMH JJISl U3YUYCHHS IIKOJBHBIX €CTECTBCHHOHAYYHBIX
e JUCHMIUIMH, I IPOAOJIKCHUA O6p330BaHI/I$[ 1 OCBOCHMHA I/I36paHHOﬁ CIICUAaJIbHOCTH Ha
e COBPEMEHHOM yPOBHE;

e Ppa3sBHTHE JIOTUYECKOTO MBILLIECHUS, AITOPUTMUYECKON KYJIbTYPbI, IIPOCTPAHCTBEHHOIO
e BOOOpaXEeHUs, pa3BUTHE MATEMAaTUUYECKOTO MBIIUICHUS U UHTYUIIUH, TBOPYECKUX

e crocoOHOCTEH Ha ypOBHE, HEOOXOAMMOM JJIs TPOIOIDKEHHST 00pa30BaHUS U IS

e  CaMOCTOSTENILHOW JAEATENbHOCTU B 00JIACTH MaTEMAaTHKU U €€ MPUIOKEHUH B Oyayiei
e MpodeccHuOHANbHOM 1eATENbHOCTH;

e BOCIIMTAHHUE CPEACTBAMHU MATEMATHUKH KYJIbTYphl JUYHOCTH: 3HAKOMCTBO C UCTOpHEN

* PpPa3BUTHUA MATCMAaTHKHU, BBOHIOIII/ICI\/'I MaTEMATHUYCCKUX I/I)ICI\/'I, IIOHUMaHUE€ 3HAYNMOCTH

e MaTeMaTHKH JJIs 0OLIECTBEHHOTO Iporpecca.

3agaun:

e cucTeMaTH3allvs CBEACHHI O YMCIax; U3y4eHHEe HOBBIX BHIOB YHCIOBBIX BBIPAKEHUN U GOPMYI;
e COBEpIICHCTBOBAHHUE MPAKTHYECKUX HABBIKOB U BBIUUCIUTEIBHON KYJIbTYpPbl, pACHIMPEHUE U

e  COBEpILIEHCTBOBaHHE anreOpanuecKoro amnmnapara, copMHUPOBAaHHOTO B OCHOBHOH IIKOJIE U €T0
e TMPUMEHEHHUE K PEHICHUIO MATEMATHYECKUX U HEMAaTEMATHYECKHUX 3a/1aY;

e pacHIMpeHHe U CUCTEeMATH3aIlHs OOIIUX CBeICHUN 0 (DYHKIUAX, TOMOTHEHHE KIIacca H3y4aeMbIX
e (GYHKIUNA, WIUTFOCTPAIHS IIUPOTHI MPUMEHEHUS (PYHKITUH I ONTMCAHUS U U3YUCHUS PEATbHBIX
e 3aBHCHMOCTEH;

e HW3YYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (HOPMHPOBAHUE YMEHUS IPUMEHSATh MMOTyUEHHBIE

e 3HAHUJ IJIA PEUICHUS MPAKTHYECKUX 3a/1ady;

e Pa3BUTHE NPEICTABIECHUNA O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B OKPYKAIOIIEM
e  MHpE, COBEPIICHCTBOBAHUE UHTEIJICKTYAIBHBIX M PEUEBBIX YMEHUM ITyTeM 00OTalIeHUs

e  MAaTeMaTUYECKOTO S3bIKA, PA3BUTHS JIOTUYECKOTO MBIIUICHUS;

e 3HAKOMCTBO C OCHOBHBIMH HASSIMH M METOJIaMH MaTeMaTHYECKOI'0 aHaIn3a.



[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
Peanuzanus paboueil mporpaMmbl HarpaBieHa HAa JOCTUKEHHE TUYHOCTHBIX, TPEIMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB B COOTBETCTBHH ¢ TpeboBanusmMu ®I'OC OOO:
JIn4HOCTHBIE Pe3yJIbTAThI:

1) copMHUpOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11eCTBEHHOHN MPaKTUKU

2) TOTOBHOCTB M CIIOCOOHOCTH K C&MOCTOHTCHBHOﬁ, TBOp‘lCCKOfI 1 OTBETCTBCHHOM JACATCIIBHOCTH,

3) TOTOBHOCTH M CIIOCOOHOCTH BECTH JHMAJIOT C IPYTHMH JIFOJIbMH, IOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOTUTE
oO11ye eIy U COTPYAHUYATh IS UX JOCTUKCHHUS,

4) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMH, I€ThbMH MJIAJIIIEr0 BO3PACTa, B3POCIBIMU B 00pa30oBaTeIbHOM,
0O0IIECTBEHHO MOJIE3HOH, y4eOHO-HCCIEeA0BATENbCKOM, IPOEKTHOM U APYTUX BUAAX JACATEIBHOCTH;

5) HpaBCTBEHHOE CO3HAHUE U MOBE/ICHNE Ha OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX IIEHHOCTEH;

6) TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO0, HA MPOTSHKEHUU BCEH JKU3HU,
CO3HATEIILHOE OTHOIIECHUE K HEIPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHUIO YCIICITHOW MPodecCHOHAILHOMN 1
00IIECTBEHHOM JESITETbHOCTH;

7) oco3HaHHBII BEIOODP Oyayiiel mpodeccuu U BO3MOXKHOCTEH peaan3alnuu COOCTBEHHBIX KU3HEHHBIX IAHOB;
OTHOIIIEHUE K MPOGECCUOHATBHON IEATEIbHOCTH KaK BO3MOKHOCTH YYaCTHsI B PEIICHUU JTUYHBIX,
OOIIECTBEHHBIX LIETISX.

MertanpeaMeTHble pe3yJibTaThI:

1) ymeHue caMOCTOSTENIbHO OMPEIEIATh IEH IeITeIbHOCTH U COCTABIISTH TUIAHbI ACSITEIHHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEILHOCTD; UCIIOJIH30BAThH BCE
BO3MOJXKHBIE PECYPCHI JUISI TOCTHKEHUS TIOCTABICHHBIX LIeJIeH U peaTu3alliy TIaHOB JeATeIbHOCTH; BHIOMPATh
YCHENIHBIE CTPATETUH B PA3JIMUHBIX CUTYAIUsX;

2) yMeHue MPOIYKTUBHO 00IIATHCS M B3aUMOIEHCTBOBATD B MPOIECCE COBMECTHOM JCSITEIILHOCTH,

YUUTHIBATh MO3UIIUU APYTUX YIACTHUKOB JIEATEIBHOCTH, Y(PPEKTUBHO pa3peniaTh KOHPIUKTHL;

3) BajieHue HaBBIKAMH MMO3HABATEIHHOU, y4eOHO-UCCIEA0BATEIHCKON U MMPOSKTHOMN eATeIhbHOCTH,
HABBIKAMU pa3perieHus npooieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB

PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX METOAO0B IMO3HAHUA,;

4) rOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITETbHOW MH(OPMALIMOHHO-TT03HABATEILHOM 1€ATEeIbHOCTH, YMEHUE
OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOUHUKAX WH(POPMALIUU, KPUTHUECKU OLEHUBATh U

HHTCPIPETUPOBATH I/IH(l)OpMaI_II/IIO, MOJIY4aCMyI0O U3 pa3JINYHbIX HCTOYHUKOB,



5) yMeHue UCI0JIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TexHoJorui (nanee - UKT)B
PCIICHHUU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHHU3AlIMOHHBIX 3a/1a4

6) BJIaACHUC SA3BIKOBBIMHU CPCACTBAMU - YMCHHE SACHO, JIOTUYHO U TOYHO H3JIaraTb CBOXO TOYKY 3PCHUA,
HCII0JIB30BAaTh aACKBATHBIC A3BIKOBBIC CPCACTBA,

7) BJIaICHUEC HaBBIKaMU M03HaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HAaHHUA COBEPIIACMBIX HeﬁCTBHﬁ u

MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHfI, rpaHuil CBOCTO 3HAHWA U HE3HAHUA, HOBBIX
IMO3HAaBaTCJIIbHBIX 3aJa4 U CPEACTB UX JOCTUKCHU.

8) YMCHHUCE IIJIAHUPOBATh U OUCHHUBATD PE3YJIbTAaThl ACATCIIbPHOCTH, COOTHOCUTH UX C IIOCTABJICHHBIMU

LEJSIMU U KU3HEHHBIM OTIBITOM, ITyOJIMYHO MPEACTABIATH €€ pe3ybTaThbl, B TOM YHCJE C UCIOJIb30BaHUEM
CpeacTB MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

IIpenmeTHbIe pe3yJibTAThI:

1) C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 0 MaT€MaTHKEC KaK 4aCTH MHpOBOﬁ KYJIbTYPBI 1 O MCCTC MAaTECMAaTUKHU B
COBpCMCHHOﬁ IMUBWJIK3aIMHU, O crroco0ax ONMMcaHus Ha MATEMATHYECKOM SI3bIKE SIBJICHUM PCaAJILHOTO MUpPA,

2) chopMUPOBAaHHOCTH MPECTABICHUN O MATEMATHYECKUX MOHITHSIX KaK O BAKHEHIIINX MaTEeMAaTHUECKUX
MOJENAX, O3BOJIIOLIMX OMUCHIBATH U U3Y4aTh Pa3HbIE MPOLECCHI U SBJICHUS; IOHUMAHUE BO3MOKHOCTHU
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUI;

3) chopMupOBaHHOCTH MPECTABICHUH 0 HEOOXOAMMOCTH J0KA3aTENIbCTB PU 0OOCHOBAHUHM MAaTEMATHYECKUX
YTBEPKJICHUM U POJIM AaKCUOMATHUKH B IIPOBEACHUU JEIYKTUBHBIX PACCYXKICHUM; BIIAJICHUE METOIAMH
JI0Ka3aTeNIbCTB U AJITOPUTMOB PEILECHMS; YMEHUE UX IPUMEHATh, IPOBOJUTD JOKA3aTECIIbHBIE PACCYKICHUS B X0
peuenus 3anag;

4) copMUPOBAHHOCTh YMEHUI MOJIETUPOBAThH PEeATbHBIE CUTYallUH, UCCIEA0BATh TOCTPOSCHHBIE MOJIEIH,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ybTaT;

5) BJIAACHUC CTAHAAPTHBIMU MIPUEMaMU PCHICHUA PAIUOHAIIBHBIX U UPPALIUOHAIIBHBIX, ITIOKA3aTCIIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPUYICCKUX ypaBHeHI/H\/JI " HCPABCHCTB, UX CUCTCM;

6) Cq)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX ITOHATUSAX MAaTEeMaTUYSCKOr0 aHAIN3a U UX CBOIZCTB&X,
BJIAACHUC YMCHHUEM XapaKTCPHU30BaATh MMTOBECACHUC q)YHKHHﬁ, HCIIOJIb30BAHUC MTOJTYUCHHBIX 3HAHHUH JJI OIIMCaHUuA
" aHaJIn3a pCaJIbHbIX SaBHCHMOCTeﬁ;

7) BJIaACHUC OCHOBHBIMH NNOHATUAMMU O IJIOCKHUX U MPOCTPAHCTBECHHBIX TCOMCTPUUCCKUX (I)I/Il"yan, ux

OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTh YMEHHs paclio3HaBaTh HA YEPTEXKax, MOJIENAX U B PeabHOM MHpPE
reoMeTpuueckre GUrypsl; IpUMEHEHNE U3YYE€HHBIX CBOMCTB reoMeTpudeckux Guryp u popmys ais permeHus
TeOMETPUUYECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJECpPKAHUEM;

8) copMHPOBAHHOCTD MPEJICTABICHUI O MPOIIECCaX U SBJICHUSAX, UMEIOLUX BEPOSITHOCTHBIN XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHpE, 00 OCHOBHBIX MOHATHUSAX 3JI€MEHTApHOU TEOpUN
BEPOSATHOCTEW; YMEHHUI HaXOUTh U OL[EHUBATh BEPOSITHOCTU HACTYIJIEHUSI COOBITUI B MPOCTEHIIINX
[IPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapAKTEPUCTUKH CIIy4aHbIX BEJIUYMH.



BbInyCKHUK HAYYUTCS:

- CBOOOJTHO OMEepUPOBATH MOHATUSIMHU (3HATh ONpEAeNCHNUs, IOHATHS, YMETh JOKa3bIBaTh CBONCTBA (IPU3HAKH,
€CJI1 OHU eCTB), XapaKTCpPU30BaTh CBA3U C APYTUMU MOHATUAMU, HPCACTABIIAA OAHO IMOHATHUC, KaAK YaCTh
LEJIOCTHOTO KOMILJIEKCA, UCII0JIb30BATh MMOHSITHE U €r0 CBOMCTBA MPH MPOBEACHUN PACCYKICHUI, 10Ka3aTEeIbCTB,
pElIeHNH 3a/1a4): KOHEYHOE MHOXECTBO, JJIEMEHT MHOXKECTBA, ITOJIMHOKECTBO, TIepeceueHrne, 00beAMHCHNUE U
pPa3HOCTh MHOXKECTB, YHCIIOBbIE MHOYKECTBA HA KOOPIMHATHON MPSIMOM, OTPE30K, UHTEPBAJI, IOJTyUHTEPBAL,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOM, TpadudecKoe MpeICTaBICHHEe MHOKECTB, Ha KOOPAMHATHOM IIOCKOCTH;

- IIPOBEPATH IMPUHATIICIKHOCTE 3JIEMCHTA MHOXCCTBY,

- HAXO/IUTh NepecedeHre U 00bEIMHEHNE MHOXKECTB, B TOM UHUCIIE, IPEJICTABICHHBIX IPpa)uuecKy Ha YUCI0BOMN
IIPSIMOM M Ha KOOPAMHATHOW IIOCKOCTH;

- IPOBOAUTD AOKA3aTCIbHBIC PACCYKACHUA IJIA 000CHOBAHUS UCTUHHOCTH yTBep)KIICHI/If/'I;

- B [IOBCEIHEBHOM JKM3HU U IIPU U3YYEHHUH JPYIHX IPEIMETOB UCIIOJIB30BATh YUCIOBbIE MHOKECTBA HA
KOOPJMHATHOM IIPSMOM ¥ HA KOOPAMHATHOM INIOCKOCTH JJIs1 OIIMCAHUs PEalIbHBIX IIPOLIECCOB U SIBJIICHUN;

- B [IOBCE/IHEBHOM ’KM3HU U MIPU U3YUEHHUH IPYTHX IPEIMETOB MPOBOJIUTH JOKA3aTEIbHbIE PACCYK/ICHUS B
CUTYalUsAX [IOBCETHEBHOW XKU3HU, IPU PELICHUH 3a/1a4 U3 APYTUX NIPEAMETOB;

- cBOOOJIHO ONEPHPOBATH NOHATUSAMU: HATYPaJIbHOE YMCIIO, MHOYKECTBO HATYpPAJIbHBIX YUCEIl, LI€JI0€ YUCIIO,
MHOYECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAS POOb, TeCATHYHAS IPOOb, CMEIIAHHOE YUCIIO, PAIMOHAIBHOE YUCIIO,
MHO’KECTBO PallMOHAJILHBIX YHCEN, HPPALMOHAIIEHOE YUCIIO, IEHCTBUTEIIBHOE YNCIIO, KOPEHb CTEIIEHH N,
JEHCTBUTENBHOE YUCIIO, MHOKECTBO JIEUCTBUTEIBHBIX YHCEN, TEOMETpUUYECKas MHTEPIIPETALUsI HATYPAJIbHBIX,

OCJIbIX, pallHOHAJIBHBIX, JIECTBUTEIBHBIX YHUCCII;

-MCMOJIb30BaTh MPU3HAKU JE€IUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cyMMbl U TpoU3BEI€HUS MTPU BHIIIOJHEHUN
BBIYHCIICHUN U PEIICHUU 337124,

- BBITIOJIHATDb OKPYTJICHHUEC PAllMOHAJIBHBIX U UPPAIUOHAIIBHBIX YUCEIT
- CpaBHUBATb ,HeﬁCTBI/ITCJIBHBIC qucjia pa3HbIMU CHOCO68.MI/I;

- YIIOpSAI0YMBATh YHCIIA, 3alIMCAaHHbIE B BUIe OOBIKHOBEHHOM M JECITUYHOM IpoOH, YncIia, 3alCcaHHbIe C
UCIIOJIb30BaHUEM apu(PMETHYECKOTO KBAAPATHOTO KOPHS, KOpHEH cTerneHu Oonblie 2;

- Haxoauth HO/I 1 HOK m mcrnonb30BaTe UX NpH PELICHUN 3a7a4;
- BBINOJIHATH BBIYMCIICHUS U PE0Opa30BaHMsI BEIPAXKEHUH, COlEpKaIUX
JIEHCTBUTEIIbHBIE YKCIIA, B TOM YHCIIE KOPHU HATYpaJbHBIX CTEIIECHEH;

- BBIMOJIHATH CTaHAAPTHBIE TOXKAECTBEHHBIE TPE0OPA30BaHNS TPUTOHOMETPUUYECKHX, JIOTapU(PMUUECKUX,
CTENEHHBIX, NPPALMOHAIIbHBIX BBIPAKECHUH;

- B HOBCEJHEBHOM JKU3HU U IIpU U3YUCHUU APYTUX MPECAMCETOB BBIIIOJIHATH U OOBICHATH PE3YJIbTATLL



CpaBHEHMsI Pe3yJIbTATOB BHIYHUCIICHUH MPU PEIIEHUH TPAKTUYECKHX 3a/1a4, B TOM YHCIIE IPUOINKEHHBIX
BBIYMCIICHHH, UCTIONB3YS pa3Hble COCOOBI CPaBHEHUI;

- B [IOBCEIHEBHOM JKU3HU U IPU U3YyYEHUU APYTUX PEAMETOB 3alUCHIBATH, CPABHUBATH, OKPYIJIATH
YUCIIOBBIE JAHHBIE PEaIbHbIX BEJIIMYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

-B HOBCCI[HCBHOI\/'I KHU3HHU U TP U3YUYCHUHU JPYTHUX NPEAMETOB COCTABJIATh U OUCHHUBATH pa3HbIMU criocobamu
YU CJIOBBIC BBIPAXKCHUA TP PCIICHUHU IMPAKTUYCCKUX 3ada4 U 3a1a4 U3 APYTUX y‘le6HLIX npeaAMETOB;

- CBOGOI[HO ONCprUpOBaATh NOHATUAMUA: YPABHCHHUEC, HCPABCHCTBO, PABHOCUJIBHBIC YPABHCHUS U HCPABCHCTBA,
YpaBHCHU:, PABHOCHUJIbHBIC HA MHOXKECTBC, PABHOCHUIIBHBIC Hp606pa3OBaHI/ISI ypaBHeHHﬁ;

- pelaTth pa3Hble BUbl ypaBHEHUI U HEPABEHCTB M X CHCTEM, B TOM YHCIIe HEKOTOPbIE BUbI ypaBHEeHUH 3u 4
CTEeNeHE!, APOOHO-pallMOHATIbHBIE U UPPAIIMOHAIbHBIEC YPaBHEHUS;

- OBJIQIETh OCHOBHBIMH THUIIAMM [TOKa3aTeIbHbIX, JIOTapU(PMUUECKUX, HPPALIIOHAIBHBIX, CTETIEHHBIX
YPaBHEHHUI U HEPABEHCTB U CTaHJAPTHBIMU METOAAMM UX PELICHUM U IPUMEHATDH UX IIPU PELICHUH 33]1a4;
- IPUMEHATH TeopeMy be3y k penieHuio ypaBHEHMI;

- IPUMEHATH TeopeMy Buera i penieHuss HEKOTOPbIX YPaBHEHHM

- IOHUMATh CMBICJI TEOPEM O PAaBHOCWIIBHBIX M HEPABHOCHIILHBIX MTPEOOPA30BAHUSAX YPABHEHHIA;

- BJIaJIETh pa3HBIMU METOJIaMH PEIICHUS YpaBHEHUI, HEPAaBEHCTB U UX CHCTEM, YMETh BRIOMPATh METOJI PELICHHUS
U 000CHOBBIBAaTh CBOM BHIOOP;

- MCII0JIb30BATh METOJ1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-pallMOHAIBHBIX U
BKJIIOUAIOLIUX B c€0s1 MppallMOHAIbHbIE BBIPAXKEHMUS,;

- pemaTh alredpandeckue ypaBHEHHS M HEPABEHCTBA M MX CUCTEMBI C TTapaMeTpaMu aareOpanyecKum u
rpaduuecKuM MEeTOIaMU;

- 1300pakaTh MHOXECTBA Ha IJIOCKOCTH, 3a/1aBa€Mbl€ YPaBHEHUSIMU, HEPABEHCTBAMU U UX CHUCTEMaMU;

- CBOOOJTHO MCIIOJIb30BATh TOXKAECTBEHHbIE MPpeoOpa3oBaHus PU PELICHUH YPaBHEHUN U CUCTEM YPAaBHEHMUI;
- B [IOBCE/IHEBHOM >KM3HU U MIPH U3YyYEHUH IPYTHX IPEIMETOB COCTABIIATh U PElIaTh YpaBHEHHUS,
HEpaBEHCTBA, MX CHCTEMbI IIPU PEIICHUH 3a/1a4 JPYTUX YUeOHBIX IPEIMETOB;

- B IOBCEHEBHOM KU3HU U IPU U3YYEHUHU APYTUX NPEAMETOB BHIIOIHATH OLIEHKY MTPaBIONOA00U

PE3yNbTATOB, IIOJIYyYaEMbIX IIPU PEILICHUH PA3JINYHBbIX YPABHEHUN, HEPABEHCTB U UX CUCTEM IIPU PEILICHUH 3a]1a4
JIPYTUX y4EOHBIX MPEIMETOB;

- B [IOBCEIHEBHOW JKU3HU U IIPU U3YYEHUU JAPYIUX MIPEAMETOB COCTABIIATh YPABHEHUE, HEPABEHCTBO UM UX
CHUCTEMY, OIHCHIBAIOIINE PEATBHYIO CUTYALUIO WM IPUKIAJAHYIO 3a7a9y, HHTEPIPETUPOBATh NOJIyYCHHBIE



pe3yNbTaThi;

- BIIQIETh MOHATUSMU: 3aBUCUMOCTb BEJIMYMH, QYHKIUS, aprYMEHT U 3HaUeHUe (PYHKIINH, 00JIacTh

orpeziesieHUs] 1 MHOXECTBO 3HaYeHHUH (PYHKIINHU, TpapuK 3aBUCUMOCTH, rpaduk GyHKIMH, HYIU GYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pACTaHNE HAa YUCIIOBOM IMPOMEKYTKE, YOBIBAHUE HA YHCIIOBOM MTPOMEKYTKE,
HauOoJIbIlIee U HAaMMEHblIIee 3HaueHne (GyHKIIMU Ha YHCIOBOM ITPOMEXYTKE, epruoaudeckasi GyHKIUs, IepHo/I,

YyeTHasi ¥ HeueTHas! PYHKIUHU; U yMETh IPUMEHSTh 3TU TOHATHS IIPH PEIICHUH 3a]1a4;

- BJIQIETh MIOHATUEM CTENICHHAs (PYHKIHMS; CTPOUTH ee TpaduK U yMETh IPUMEHSTH CBOICTBA CTETIEHHOM
(GyHKLIMU TpU pelIeHUH 3a/1a4;

- BJIQJICTh MOHATHUSAMH TTOKa3aTeNIbHAs (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX IpaMKu U YMETh IPUMEHSTH CBOHCTBA
HOKa3aTeabHON (QYHKIUH NIPU PEIICHUH 3a1a4;

- BJIaJIeTh MOHATUAM JlorapudmMuyeckas QyHKIUS; CTPOUTH €€ rpaduK U yMETb IPUMEHATh CBOICTBA
JorapupmMudecKoi (yHKIIMK PU PEIICHUH 3a/1a4;

- BJIQJICTh MOHATUAMHU TPUTOHOMETPHUYECKUE (PYHKIIUHI; CTPOUTH UX Ipad)MKU M YMETh IPUMEHSTH CBOMCTBA
TPUTOHOMETPUUYECKUX (YHKLUH MPU pEIICHUH 3a1a4;

- BIIAJIETh MOHATHEM 0OpaTHas (GYHKIIHS; MPUMEHSTh 3TO MOHATHE TIPU PEIICHUH 33/1a4; IPUMEHATh MIPU
pelIeHuN 3a/1a4 CBOMCTBA (DYHKIIMI: YE€THOCTh, IEPUOUYHOCTD, OTPAaHUUYEHHOCTH;

- IPUMEHSTH NPU PEUICHUH 3a/1a4 nmpeoOpa3zoBaHus rpa@uKoB GyHKIUIH;

- BIIAIETh MOHATHEM YHUCIOBBIE MTOCIIEIOBATEILHOCTU apru(METHUECKas U TeOMETpUUecKasi MPOTPECCHS;

- IPUMEHSTH NP PEIICHUH 3a/1a4 CBOWCTBA U MPU3HAKH apU(PMETHIECKONH U T€OMETPUIECKON TPOrPeccuii;

- B TIOBCETHEBHOM JKU3HU U MPU U3YyUYEHUU APYTUX YIEOHBIX MPEIMETOB OMPEIEATh M0 rpadukam u
WCIIOJIb30BaTh JIJIs1 PEIECHUS TPUKJIIAIHBIX 3a]1a4 CBOMCTBA PEATIbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
HanOOJIbIIINE U HAUMEHBIIINE 3HAYCHUSI, IPOMEKYTKH BO3pACTaHUs U yObIBAHUS, 00JIACTH MTPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMIITOTHI, TOYKU MIEpernoda, Nepruo U T. I1.), UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKOU CUTYAaIlUK;

- B IOBCETHEBHOM KM3HU U MIPH U3YYCHHUH IPYTHX YUYEOHBIX MPEAMETOB ONpPEAEATh M0 rpadukam
MPOCTEHIINE XapaKTePUCTUKH MTEPUOINIECKUX MPOILIECCOB B OMOIIOTHH, YKOHOMHUKE, MY3BIKE,

panuocBa3y, Gpu3nKe U T.1 (aMIUIUTY/a, IEPUOJ U T. I1.);

- BJIQIETh MMOHATHEM OECKOHEUHO YObIBAIOIasi TEOMETpUYECKasi IPOrpeccusi U yMETh MPUMEHSTh €ro npu
pEILLIEHNN 3a/]a4;

- BJIAACTDb MMOHATUAMU: ITPOU3BOAHAS (1JYHKI_[I/II/I B TOYKEC, MPpOU3BOJHAA (byHKHHH;

- BBIYUCIIATH HPOU3BOJHBIC SJICMCHTAPHBIX (IJYHKI_II/Iﬁ n ux I(OM6PIH8.I.IHI>1;



- KCCleIoBaTh PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

- CTpOUTh TpadUKU U IPUMEHSATH K PEIICHUIO 33a/]a4, B TOM YHCIIE C TapaMeTPOM;

- BIIQJIETh MMOHATHEM KacaTeibHas K rpaduKy GYHKIUU U YMETh IPUMEHSTH €r0 MpU PEeLICHUH 3a/1a4;

BJIQJICTh IOHSITUSMH [IEPBOOOPA3HAsS, ONPEACIICHHBIA HHTETPAL;

- IpuMeHATH TeopeMy Hbrorona-JIeiiOHuIa u ee ciaeaCTBUS AJi pEIIeHUs 3a/1ay;

- B MIOBCEIHEBHOM >KU3HU U MPU U3YyYEHUU APYTUX YyUeOHBIX MPEIMETOB PElIaTh MPUKIIAIHbIC 3a1a4n

u3 pU3NKY, XUMUU, U JPYTUX TPEIMETOB, CBA3aHHbBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK PEAIbHBIX MPOLIECCOB,

- OIIEPUPOBATh NOHATHAMMU: CpeHee apupMeTHUecKoe, MeIuaHa, HauOoJbIllee 1 HAaUMEHbIIee 3HaUeHUs, pa3Max.
HOTPELIHOCTH [IPU U3MEPEHUSX, BEPOSITHOCTh COOBITUS, CyMMa U MPOU3BECHUE BEPOSITHOCTEMN

- BBIYUCIIATH BEPOATHOCTH COOBITHII HA OCHOBE nmoacydeTa 4yrcia nCXo40B W NPUMCHIA (bOpMy.HBI
KOM6I/IHaTOpI/IKI/I;

- BJIQACTDb MMOHATUAMHU PA3MCIICHUEC, IICPECTAHOBKA, COUCTAHNUEC U YMETh UX IIPUMCHATH IIPHU PCIICHUUN 3a/1a4;
- UMCTb IIPCACTABJICHUC 00 ocHOBax TCOPpUU BepOHTHOCTeﬁ

-B HOBCGZIHGBHOﬁ JKU3HHU U TP U3YUYCHUU APYTHUX NPCAMETOB BBIYUCIIATH UM OUCHUBATH BEPOATHOCTU COOBITHM
B peaﬂBHOﬁ KHN3HU,

- AHAJIM3UPOBATH YCJIOBUC 3aa1H, BBI6I/IpaTL OINTUMAaJIbHBIN MCETOJ PCIICHUA 3aa1u, pacCMaTprBasi
Ppa3INYHbIC MCTOIBI;
- CTPOUTH MOACIIb PCHICHUA 3aa4u, IPOBOJUTL JOKA3aTCIBHBIC PACCYKACHUA ITPU PCUICHUHA 3a1a4H;

- IEPEBOJUTH MPHU PELICHUH 3a7a4u HHPOPMAUU U3 OJHON (POPMBI 3aITUCH B JIPYT'YIO, UCIIOJIB3YS IIPU
HE0OXOIMMOCTH CXEMBbI, TaOJIHIIbI, IpauKH, TUarpaMMsl;

- B IOBCEHEBHOM KU3HU U NIPU U3yYEHUHU APYTHX NPEAMETOB pelaTh MPaKTUUECKHE 3aa4u U 3a]1a4d U3 APYTrHX
IIPEIMETOB;

- B MOJCJIbHBIX U PCAJIbHBIX CUTYAIIUAX BBIACIATH CYIIHOCTHBIC XaPAKTCPUCTHUKU U OCHOBHBIC BUbI
ACATCIIBHOCTH Jnoneﬁ, O0OBSCHATH POJIb MOTHUBOB B JACATCIBHOCTH YCJIIOBCKA,

- XapaKTCPU30BaTh U UJINIFOCTPHUPOBATH KOHKPCTHBIMU IMTPUMEPAMU I'PYIIIIBI HOTpC6HOCTCfI YCIOBCKaA,
- IPUBOJUTH NPHUMEPBI OCHOBHBIX BUAOB JCATCIBHOCTHU YCJIOBCKA,

- BBITIOJIHATDb HECJIOXKHBIC IIPAKTUYCCKUEC 3aJaHHs 110 aHAJIU3Y CHTyaHHﬁ, CBA3aHHBIX C pa3JIMYHbIMU

crocodamu pasp€i€HuA MEKITMNYHOCTHBIX KOH(bJ'II/IKTOB; BbIpAXaTh COOCTBEHHOE OTHOIIECHHE K Pa3IMIYHBIM



croco0aM pa3perieHus MeXITMIHOCTHBIX KOH(IHKTOB.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH!
- ONEPUPOBATH MOHATUEM OIPEICIICHUSI, OCHOBHBIMU BUJAMU ONPEICICHU;
- OCHOBHBIMH BUJIaMHU TEOPEM;

- IPUMEHATH METOJ MaTEMATUYECKOW UHAYKIWHU JIJISl IPOBEJICHUS PACCYKICHUN U I0KA3aTEJIbCTB U IIPUPELICHUN
3a/a4;

- B [IOBCEIHEBHOM JKU3HU U NPU U3YYEHUU APYIUX MPEAMETOB UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK F
A3BIK JIOTUKHU JJIs1 ONTMCAHUS PEAIbHBIX MPOLIECCOB U SIBIECHUH, IPU PELICHNH 33/1a4 JPYTUX YUeOHbIX IPEIMETOB;

- cBOOOJIHO ONEPUPOBATH YHCIOBBIMUA MHOXECTBAMU IIPH PEILICHUH 3a]1a4;

- UMETb 0a30BbI€ MPEJICTABICHHS O MHOYKECTBE KOMIUIEKCHBIX YHCEIT;

- cBOOOJTHO BBITIOJIHATH TOXKJIECTBEHHBIE TPE0Opa30BaHUsI TPUTOHOMETPHUYECKUX, JTIOTAPH(PMHUUIECKHIX,
CTENIEHHBIX BBIPAKEHUM;

- BIaneTh popmyroii 6maoma HetoToHa;

- cBOOOJTHO ONIPENIENSTh TUI U BBIOMPATh METO]I PELIEHUS T0KA3aTeNbHBIX U JOrapu(pMHUUECKUX YpaBHEHUNHN
HEPAaBEHCTB HPPALMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX
CHUCTEM;

- cBOOOJTHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUI;

- pelaTh OCHOBHBIE TUIIBl YPAaBHEHUI U HEPABEHCTB C IIApaMETPaMU;

- BJIQIETh MTOHATHEM aCUMIITOTHI M YMETh UX IPUMEHSATH IIPU PEILICHUU 3aay4;

- IPUMEHSTh METO/Ibl PELICHHSI MPOCTEUINX (PYHKIIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB;

- CBOOOJTHO BJIa/IETh CTAHAAPTHBIM alllapaToOM MAaTEMaTUYECKOro aHaIM3a JIJIsl BBIYUCIICHUS
IPOM3BOIHBIX(PYHKIIMU OJHOM MepeMeHHOMH;

- CBO6OI[HO IMPUMCHATE alrapaTt MaTeMaTH4YCCKOTI0 aHajin3a JJIA UCCIICA0OBaHUA q)yHKHI/Iﬁ " IOCTPOCHUA
l"pa(bI/IKOB, B TOM YHUCJIC UCCIICAOBAaHHUA HABBIITYKIIOCTD,

- ONCprUpoOBaTh NNOHATUCM nepBoo6pa3H0171 JJId pCIICHUA 3a1a4,
- OBJIaACTh OCHOBHBIMH CBCACHUAIMU 00 HUHTCrpajIC Hrrotona- HeﬁGHHL{a u €ro HpOCTCfIH.IPIX MMPUMCHCHUSIX
- ONEpHUPOBATh B CTAHAAPTHBIX CUTyallUAX IMMPOU3BOJHBIMHU BBICIIHX ITOPAAKOB,

- YMETb IPUMEHSATH NPU PELICHUH 33/1a4 CBOWCTBA HEMPEPBIBHBIX (DYHKIINIA;



- YMETh IPUMEHSATH MIPU PEUICHUH 3a7]a4 TeopeMbl BeliepiuTpacca;

- BJIaJIeTh MOHATUAMH BTOPasi IPOU3BOIHAS, BBIIYKIOCTh rpaduka QyHKIIMK U YMETh UCCIIEA0BATh
(YHKLMIO Ha BBIIYKJIOCTb;

- UMETh MIPEJCTABICHHE 00 aKCHOMAaTHYECKOM METO/IE;

- IPEJCTABIATH BKJIAJ BBIAIOLIMXCS MATEMAaTUKOB B Pa3BUTHE MaTEMATUKH U MHBIX HAYYHBIX 00JIACTEH;
- IOHUMATh POJIb MATEMATHKU B pa3BuTHu Poccuy;

- IPUMEHATh MaTEMATUYECKHUE 3HAHUS K UCCIIEOBAaHUIO OKPYXKAIOIEro Mupa (MoJIeIMpOBaHUE
(bU3UUECKUX MPOLECCOB, 3a/1a4l IKOHOMHKH);

- OIIEpUPOBATH B CTAHAAPTHBIX CUTYALUSIX IPOU3BOJHBIMU BBICIINX ITOPSIKOB;

- YMETh IPUMEHSTH IIPY PEHICHUH 33/1a4 CBOMCTBA HETIPEPHIBHBIX (DYHKITHIA;

- OBJIJIETh OCHOBHBIMHU CBeJICHUSIMU 00 uHTerpasie HoroToHa- JleliOHuIa U ero npocTelinx NpuMeHeHHsIX.

-paciio3sHaBaTb HA YEPTCIKAX U MOACIIAX IMPOCTPAHCTBCHHBLIC q)OpMBI; COOTHOCUTDB TPCXMEPHELIC O0BEKTEI CHX
OIMIKMCaHUsAIMU, I/1306pa)KeHI/I$IMI/I;

-OIMCBIBATH B3aMMHOC PACIIOJIOKCHUEC IIPAMBIX U IUIOCKOCTCH B IMPOCTPAHCTBE, APr'yMCHTHPOBATHL CBOUCYKICHUA
00 sTOM PaCIIOJIOKCHHUHU,

-aHAJIM3UPOBATH B MPOCTEHIINX CIIydasiX B3aMMHOE PACIONI0OKEHHE 00BEKTOB B IPOCTPAHCTRBE;
-1300pakaTh OCHOBHbIE MHOTOI'PAHHHUKH; BBIIIOJIHSITH YEPTEXKH 110 YCIOBHM 3a/1a4;
-CTPOUTH MPOCTEHIINE CEUEHUS KyOa, PU3MBbI, TUPAMMU/IBI;

-pemaTh TUIAaHUMETPUYECKUE U TIPOCTEUIITHE CTEPEOMETPUIECKUE 3314l Ha HAXOXKICHUE
TeOMETPUUECKUXBEINYUNH (JIJTMH, YIIIO0B, TUIOMIaIeH);

-UCII0JIb30BATh IPU PCHICHUN CTECPCOMETPUUCCKHUX 3a/1a4 IINIAHUMCTPHUICCKUC q)aKTBI Hn MCTOABI,
-IIPpOBOJUTH JOKA3aTCIIbHBIC PACCYXXICHHA B XO4€C PCIICHHA 3a1a4;
-HUCII0JIb30BATh HpI/IO6peTeHHBIC 3HAaHUA 1 YMCHUA B HpaKTquCKOﬁ JACATCIIbHOCTH U HOBCC}IHGBHOfI KHU3HH JJIA:

-HACCIIeI0BaHUs (MOJICIMPOBAHUS ) HECIIOKHBIX MPAKTHUECKUX CUTYallMid HA OCHOBE M3YYECHHBIX (OPMYIT U
CBOWCTB QUTYp;

-BBIYUCJICHUA HJ'IOII.[&)IGﬁ HOBerHOCTeﬁ IMPOCTPAHCTBCHHBIX TCJI ITPU PCIICHUN TPAKTUYCCKUX 3a/1a4,

HCIIOJIB3YS ITPU HCO6XOJII/IMOCTI/I CIIPaBOYHHUKHU U BBIYUCIIUTCIIBHBIC YCTpOI\/’ICTBa.



YucaoBbie GYHKINH.

Buinycknuk nayuumcs:

- BIIaICTh MOHATUSIMU: 3aBUCUMOCTD BEIWYHH, QYHKIHMS, apryMeHT U 3HaUeHHE (QYHKINH, 00J1acTh
OTIpeIeJIeHUs] 1 MHOXKECTBO 3HaUeHUH (pyHKIMH, TpaduK 3aBUCUMOCTH, TpaduK QyHKIMH, HYIH
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA, BO3pAcTaHMsI HA YMCIOBOM POMEXKYTKE, YObIBAaHUS Ha
YHCIIOBOM MPOMEXKYTKE, HauOOoJIbIIIee U HaMMEHbIlee 3HaUYeHHE (QYHKIIMM Ha YHCIOBOM IPOMEXKYTKE,

nepuoandeckas QyHKIUs, ICPUOJI, YeTHAS U HeUeTHas (PYHKIMH; H YMETh IPUMEHSATh 3TU TOHATHS TIPUPEIICHUN
3a/1a4;

- OTIpeNIeNATh 3HaYeHNE (PYHKITUH 110 3HAYCHHUIO apryMEeHTa MPH pa3InyHbIX criocobax 3agaHust QyHKIHH;

- CTPOUTH TpapUKH U3YICHHBIX (PYHKIUH, BBIMOIHATE MPE00pa3oBaHus Ipa)MKOB; ONKICHIBATH MO IpadUKyH 1O
(dopmyIe noBeieHUE U CBOMCTBA (DYHKIIMIA; HAXOAUTH 10 rpaduKy GyHKIUU HauboblIee U HaUMEHbIlIee
3HA4YCHMS;

Bbmycmmx nOJIyuUum 603MOI)ICHOCMb HAYUUMBCAS

- HAY4YMTCS ONUCBIBATh C MOMOIIBIO (DYHKIMHA PAa3IUUHbIE pealbHbIC 3aBUCHMOCTH MEXAY BETMUUHAMU
UUHTEPIIPETUPOBATH UX TPaPUKU;

- U3BJIEKaTh UH(OPMAIIHIO, IPECTABICHHYIO B TAOIUIIaX, HAa AUarpaMMax, rpadukax.

KoMiyiekcHbIE YHucJIa.

Buinycknuk nayuumcsa:

- BBIIIOJIHATD ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU, I10JIB30BATHCS FEOMETPUUECKON MHTEpIIpETalueit
KOMIUIEKCHBIX YHCEJI, B IPOCTEHIINX CIydasX HAXOIUTh KOMIUIEKCHbIE KOPHU YPaBHEHU

C IeCTBUTENBHBIMU KO3(PPUIIMEHTAMHU.

BuinyckHuk noayuum 603m0)4cHOCHIb HAYUUMBCA:

- pelaTh ypaBHEHUS U HEPABEHCTBA C KOMIIJIEKCHBIMHM KOPHSIMU

IIpousBoaHasn.

Boinycknuk nayuumcea:
- HaXOJUTh CYMMY OE€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOrpeccuu; BIaAeTh MOHITHIMHU:
POU3BOIHAS PYHKIMH B TOUKE, TPOU3BOIHAS (PYHKIIHNH;

- BBIYUCIISTH IPOU3BOHBIE JIEMEHTAPHBIX (YHKIUH, IPUMEHSS TPABHJIA BEIYMCIICHUS IPOU3BOJIHBIX,



UCIIOJIB3YSl CIPABOYHbIE MAaTepHAlIbI;

- KCCIeIOBaTh PYHKIMH U CTPOUTH UX TpaduKU C TOMOIIBIO POU3BOIHOI;

- pelaTh 3a7a4y ¢ IPUMEHEHUEM YpaBHEHUS KacaTellbHOH K TpaduKy QyHKIHH;

- pelaTh 3a7a91 Ha HaXOXKICHUE HAMOOIBIIIETO M HAMMEHBIIIETO 3HAYCHUS (DYHKIIMU Ha OTPE3Ke.
Buinycknuk noayuum 603mMo0x4cHOCHb HAYUUMbCA:

- IPUMEHSTH PEIICHUS TEOMETPUUECKUX, (PU3NIECKIX, IKOHOMUIECKHUX U APYTUX MPUKIAJHBIX 33]1a4,

B TOM YHCIIE 33]]a4 Ha HauOOoJIbIlIMEe M HAUMEHbIINE 3HAU€HUs C IPUMEHEHHUEM allapaTa MaTeMaTH4eCKOro
aHayu3a.

IlepBooOpa3Hass 1 HHTErpPaJ.

Buinycknuk naywumcsa:

- BoruncnaTe miomanu Gpuryp Ha KOOpJMHATHOM INIOCKOCTH € IPUMEHEHUEM OIPeIeIEHHOIO HHTErpaa.
Buinycknuk nonyuum 603mO04CHOCHb HAYUUMbCAS

- OBJIQIETh OCHOBHBIMM CBeICHUSIMU 00 nHTerpane Hprorona-JleliOHMLIa 1 ero NpuMEeHEeHHUsX.

YpaBHennusi u HepaBeHcTBA. CHCTEMB] YPABHEHH M HEPABEHCTB.

Buinycknuk nayuumcsa:
- CBOOOJTHO ONEpUPOBATH MOHATUSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA,
YPaBHEHUE, SBJISIOLIEECS CIEICTBUEM APYTrOTr0 YpaBHEHUS, YPABHEHHUS, PABHOCUJIBHBIE Ha

MHO’KECTBE,paBHOCUIIbHbBIE PE0Opa30BaHUs ypaBHEHUI;

- peuiaTth palvOHAJIBHBIC, UPPAalXMOHAJIILHBIC, ITIOKA3aTCIIbHBIC, TDUTOHOMCTPUYICCKUEC U JIOFapI/I(i)MI/ILIeCKI/IC
YpaBHCHHUS, UX CUCTEMBI, B TOM YHCJIC HCKOTOPBIC BU/IbI ypaBHeHI/Iﬁ 3u4d CTCHGHCFI;

- pemarh ypaBHEHUs, IPOCTEHIINEe CUCTEMBbl ypaBHEHUH, UCIIOJIb3Yys CBOMCTBA GYHKIMN U UX IPpaUKOB;
MCIIOJIb30BAaTh JJIs1 NPUOIMIKEHHOTO pelIeHNs YPaBHEHUN U HEPABEHCTB IpaduuecKuii METO.

Buinycknuk nonyuum 603M03#CHOCHIb HAYHUMbCA

- CBOOOJTHO OTIPENIENSATh TUI U BBIOMPATh METO]] PEIIEHUS OKA3aTEIbHBIX U JOrapu(PpMUUECKUX YPaBHEHUIHN
HEPaBEHCTB HPPALMOHAIBHBIX YPAaBHEHUI W HEPABEHCTB, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB,UX
CUCTEM;

- peuIaTb OCHOBHBIC THUIIBL ypaBHeHI/Iﬁ 1 HECPABCHCTB C IMMapaMCTpaMHu.

MeToa KOOPAMHAT B NpocTpaHcTie. JIBukeHus.

Bbmycxuuk Haywumcs:



-CBOOOJTHO ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS CCTEMa KOOPAMHAT B IPOCTPAHCTBE, KOOPAMHATHI
BEKTOPA, yroJl MEXy BEKTOPaMH, JIBYKCHUS U BUIBI JIBHKCHUS.

BblnyCK'HuK noJyuum 603MONHCHOCHIb HAYUUMDBCA:
-HaXOHUTb CBA3b MCKIY KOOPpAUHATAMHU BCKTOPOB U KOOpAWMHATAMHU TOYCK, PCIIATH HpOCTGfIH.IPIC 3aga4u B
KoopAuHaTax, BBIYUCIIATE YIJIbl MEXAY IIPAMBIMUA U INIOCKOCTAMHU, 3allMChIBATh YPAaBHCHHE IIJIOCKOCTH,

IMPUMCHATH ABMIKCHUA IIPpXU PCIICHUHU 3a1a4.

IHnaunap, KoHyc, map.

Boinycknuk nayuumcs:

-BJIAJICTh MOHATUAMU: IHIMHIP, KOHYC, AP U UX 3JICMEHTAMH; IJIOMIA/Ib TOBEPXHOCTH.
Boinycknuk noayuum 603mMO0MHCHOCHIb HAYUUMLCA:

-CTpOI/ITI) CCUCHU, HAXOAUTH 3JICMCHTbBI III/IJ'II/IHIIpa, KOHyC& nu Inapa, U 1JIomaan nx HOBerHOCTCf/'I.
OO0LEMBI Tell.

Buinycknuk nayuumcs:

-BJIAJETh ITOHATHEM 00BEMA TEIL.

Boinycknuk noiyuum 603mM0i4cHOCHIb HAYUUMBCA:

-HaXOAUTh 00OLEMEI TEI.



Conep:kanue y4eOHOr0o npeamera
1.®Oyukuumn 1 ux rpagpuxkn

DOnementapubie GyHKIMU. MccnenoBanne GyHKIUN U TOCTPOSHUE UX TPAPUKOB dJIEMEHTAPHBIMU METOIaMHU.
OcHoBHBIE cTIOCOOBI TpeoOpazoBaHus rpadukoB. I'paduku GyHKIMMA, coaepKanux Moayad. I'paduku crokHBIX

byHKUIN.
2.IIpenen GpyHKIMHU U HENPEPBLIBHOCTH

[onsarue npenena pynkunnu. OTHOCTOPOHHUE MIPEJIEIbI, CBOWCTBA MpeienoB. HermpepbIBHOCTh (DYHKIIMK B TOUKE,
Ha MHTepBaje, Ha oTpe3ke. HernpepbIBHOCTD 3J1eMEHTApHBIX (DYHKIUH.

PaspriBHBIE HyHKIHH.

3.00paTHbIe PyHKIUH

[onsarue obpaTHO# QyHKIMHU. B3anmuO oOpatHbie pyHKIIH. OOpaTHBIE TPUTOHOMETPUYECKHE ()YHKIIUH.
4. IlpousBoanas

[TonsiTue npousBoaHoi. Ilpon3BoiHas CyMMBI, pa3HOCTH, IPOU3BEAECHUS M YACTHOTO ABYX (DYHKIMA.
HenpepbiBHOCTh QyHKIIUI, HMEIOIINX TPOU3BOAHYI0, AUddeperunan. [Ipon3BoaHbIe 31€eMEHTapHBIX
¢yukuuii. [IpousBonnas cinoxuoi ¢pyHkuu. [IpousBonHas oOpaTHON QYHKIUH.

5. IlpuMeHeHHe POU3BOAHOM

MakcuMyM 1 MUHUMYM (YHKIMH. Y paBHEHHE KacaTenbHOU. [IpnbnrkeHHble BEIUUCIEHUS. TeopeMbl 0
cpeaneM. Bo3pactanue u yobiBanue ¢pyHkuuii. [Ipon3BoHbIe BHICIIUX NOPSAKOB. BeimykinocTs rpaguka
GyHKIMH. DKCTpeMyM QYHKIMH ¢ €AMHCTBEHHON KPUTUYECKOM TOUKON. 3aJaul Ha MaKCUMYyM U
MUHUMYM.ACUMITOTHI. [[poOHo-muHelHas pyHkuus. [Toctpoenue rpadukoB GyHKIUN ¢ TPUMEHEHUEM
IIPOU3BOJHOM.

6. IlepBooOpa3nas u HHTErpas

[TonsiTue nepBooOpa3Hoii. 3aMeHa MepEeMEHHOM U MHTerpupoBaHue 1o yacTsaM. [lnomans kpuBoInHEHHOM
Tpaneuuu. OnpeneneHnplii uurerpai. [IpubaukeHHoe BEIYUCIEHNE ONPEACIEHHOTO HHTEerpaa.
®opmynaHeiotona — JleitOnuia. CBoiicTBa onpeneneHHbIX HHTErpasioB. [IpumMeHenne onpeaeneHHbIX
MHTETPAJIOB B TEOMETpUUECKUX U (hu3nueckux 3agadax. [lonstue nuddepeHpoBaHHOro ypaBHEeHU. 3a1auH,
NpUBOAALINE K JU(PepeHIINaTbHBIM YPAaBHEHUSM.

7. PABHOCH/ILHOCTH YPABHEHH M HEPABEHCTB

PaBHOCMIIBHBIC TTpEOOpa30BaHUs YpaBHEHUN U HEPABEHCTB.

8.YpaBHeHnus-ciaencrBus



[TonsiTue ypaBHeHus-ciencTBUsA. Bo3BeneHue ypaBHeHHs B UeTHYIO cTerneHb. [loTeHmpoBanue

norapudmuueckux ypaHeHuil. [IpuBenenre nonoOHbIX wieHOB ypaBHeHHs. OCBOOOXKAEHNE YPABHEHUSOT
3HameHares. [Ipumenenne norapuMuyeckux, TPUrOHOMETPHUYECKUX U IPYTUX (popmMyit.

9.PaBHOCHJILHOCTH YPABHEHHUIT 1 HEPABEHCTB CHCTEMaM

Pemenue ypaBHeHU ¢ moMotisto cucteM. Y paBHenus Bua f(o(x))= f(B(x)) . Pemenue HepaBeHCTB
¢ nmomoipto cucteMm. HepaBenctra Buaa f(o(x))> f(B(x)) .

10.PaBHOCHJILHOCTH YPABHEHHI HA MHOKECTBAX

OcHoBHble TIOHATHA. Bo3BeeHNe ypaBHEHNS B UETHYIO CTEIIEHb. Y MHOXKCHHE YPaBHEHUS Ha ()YHKITHIO.
JlorapudmupoBaHue 1 MOTCHIUPOBAHUE YPABHEHUH, MPUBECHUE MOAOOHBIX YWICHOB, IPUMEHEHHUE HEKOTOPBIX

dbopmy.

11. PaBHOCHM/IBHOCTH HEPABEHCTB HA MHOKeCTBAaX

OCHOBHBIE TTOHATHS. BO3BCII€HI/IG HCPAaBCHCTBA B YETHYIO CTCIICHb U YMHOXXCHHUC HCPABCHCTBA HA (1)yHKIII/IIO,
HNOTEHIMPOBaHUE JIOrapu(PMUIECKUX HEPABEHCTB, IPUBEICHHE OJOOHBIX YWIEHOB, IPUMEHEHNE HEKOTOPBIX
¢dopmyin. Hectporue HepaBeHCTBa.

12. MeToa NpoMesKyTKOB VISl yPABHEHUH ¥ HEPABEHCTB

YpaBHEHUS U HEPABEHCTBA C MOAYJIAMU. MeTOl MHTEPBAJIOB [yl HEMPEPHIBHBIX (DYHKIIHHA.

13. Ucnonb30BaHue cBOMCTB (pyHKIMI NP pellIeHUN YPABHEHUI 1 HEPABEHCTB

Wcnonb3oBanue obnacTeil CylecTBOBaHMS, HEOTPULIATEIBHOCTH, OTPAaHUYEHHOCTH, MOHOTOHHOCTH U
9KCTPEMYMOB (YHKIIMH, CBOMCTB CUHYCA M KOCHHYCA IIPH PEIIEHUH YPABHEHUI U HEPABEHCTB.

14. Cucremsnl ypaBHe}mifl C HECKOJIBKMMH HEU3BECCTHBIMHA

PaBrOocunbHOCTB cucteM. Cucrema-cineacrsre. MeTo 3aMeHbl HEU3BECTHBIX. PacCy 1€eHHs ¢ YMCIOBBIMU
3HAYECHUSMU IIPU PEIIEHUN CUCTEM YPaBHEHUM.

15. [loBTOpEeHue Kypca aiare6pbl U Ha4YaJIa MaATeMaTHYecKoro anaaunsa 3a 10-11 kiaccsl.

16.MeToa KOOpAMHAT B IPOCTPaHCTBE. /[BUIKEHU.

KoopaunaTs! TOuky U KOOpAMHATEI BeKTOpa. CKaIsIpHOENPOM3BEEHUE BEKTOPOB. Y paBHEHHE

iockocTH. JIBrxkenus. [IpeoOpasoBanne nogodus.llenTpaibHas cuMMETpus, OCeBasi CHMMETpPHSI, 3epKajibHas
CUMMeTpHs, IpeoOpa3oBaHUE 1M0100us.

17.1uuHap, KOHYC, WAap.

[Honstne unnunapa. [Inomans noBepxHoctu nunuHapa. [lonstue konyca. [lnomanb noBepxHocTH

KoHyca.Y ceueHHbll KoHyc. Cdepa u map. Ypasuenue chepol. Bzaumaoe pacnosioxxkenue chepsl u
mwiockocTu.KacarensHas miockocts k cdepe. [lnomans cheps.



18.00neMBI TeJI1.

O0BeM npsMoyronbHOro napauiesnenuneaa. O0beMbl NPsIMOi pU3Mbl U HuMHAPa. OObeMbl HAKJIOHHOMH
IPU3MBI, TUPaMUAbI 1 KoHyca. O0beM mapa u mioniaas cgepsl. OObEeMbI AapOBOr0 CETMEHTA, IAPOBOTO CIIOS U

IapoBOIo CEKTOpAa.

19. O6o0maromee nopropenne Kypca reomerpun 3a 10-11 kiaccol.



TemaTn4eckoe IJIAHUPOBAHHE

Konunuectso
KonTposnbnas
No | Tema paznena
Yacos pabora
Auredpa
1. | Oyskuyu u ux rpadukn 9 -
2 [Ipenen pynkunm u 5 -
HENPEPbIBHOCTD
3. | Obpatnbie hyHKIMH 4 1
4. | llpousBognas 11 1
5. | IlpumeHeHne TPOU3BOHON 16 1
6. | IlepBooOpa3Has u HHTErpaj 13 1
7 PaBHOCWIIBHOCTE ypaBHEHUN U 4 -
HEPaBEHCTB
8. | YpaBHeHus-cnencTBUs 8 -
9 PaBHOCWIIBHOCTE ypaBHEHUN U 13 -
" | HepaBEHCTB cUCTEMaM
10. PaBHOCUIIBHOCTH YpaBHEHHIA 6 1
Ha MHOXKECTBaxX
11 PaBHOCHIBHOCT HEPABEHCTB 6 -
Ha MHOXKECTBaxX
12 Meron MPOMEKYTKOB LIS 4 -
ypaBHEHMI U HEPABEHCTB
Hcnons3oBanne CBOKCTB 4 -
13. | dbyHkumii npu perieHnu
YpaBHEHU U HEPABEHCTB
14, Cucremsl ypaBHEHHUH € 6 1
HECKOJIbKUMH HEN3BECTHBIMHU
15, VYpaBHEHUS, HEPABEHCTBA U 6
CHCTEMBI C TapaMeTpaMu
Anrebpanueckas popma u 6
16, | TeomeTpuHeckas
WHTEPIpPETAHs KOMIUIEKCHBIX
qHce
17 Tpuronomerpuueckas popma 4
KOMIUIEKCHBIX YUCEIT
KopHu MHOTO4JIeHOB. 4
18. | Iloka3zaTenbHas hopma
KOMILJIEKCHBIX YUCEIT
IToBTOpenue kypca anredpa u 7 -
19. | Havana MaTeMaTHIECKOTO
aHaJIn3a.




I'eomeTpust
20 Meroa KoopauHaT B 15 1
" | mpoctpancTBe. JIBHKEHUS
21. | Hunusap, KOHYC, HIap 17 1
22. | O6bembl Teln 22 1
23. | TloBTOpeHue Kypca reoMmeTpuun 14 -
Bcero 3a roa: 204 9
KanennapHo-temaTnyeckoe nJiaHupPOBaHue
ydeOHoro npeamera martemMatuka g 11 kimacca
o yueOHukam JI.C. Aranacana, C.M. Hukonbsckoro
6 gacoB B Henenro, Bcero 204 gaca
JlaTa
Ne
Ypoka no
10 IJIaHY
dak
@Oyukuun u rpadpuxu (9 4). (Aaredpa u HauaaIa MaTEeMATHYECKOI0 AHAJIN3A)
1. | DnemenTapHble QyHKIMHU.
1. | OGnactp onpenenenus u 061acTh U3BMEHEHUS QYHKIUH.
OrpaHW4eHHOCTh (DYHKIIMH.
1. . . .
YéTHOCTB, HEYETHOCTD, IEPUOANIHOCTD (DYHKITHIA.
1. | IlpomexyTku Bo3pacTaHus, yObIBaHUS, 3HAKOIIOCTOSHCTBA U HYJIH
(GYHKIHH.
1. | UccnenoBanue GpyHKIMI U TOCTPOCHUE UX IPAPUKOB dJIEMEHTAPHBIMU
METOAAMHU.
1. | Hoctpoenue rpaduxoB QyHKUINH.
1. | OcHoBHbIE criOCOOBI PeoOpa3oBaHus rpadUKoB.
1. | I'paduxu pyHKIMIA, comepKaIIX MOTYIH.
1. | I'paduxu ca0XKHBIX QYHKIUH.
Ilpenes pyHKIMHU U HenPepbIBHOCTH (5 4.) (Asire6pa m HaYaJa MaTeMaTHYeCKOr0 aHAJIN3a)
1. | Honstue npeaena pyHkuu. OJHOCTOPOHHHE MPEIETIBI.
1. | CgoiicTBa npenenoB QyHKIIHIA.




1. | IlousTHE HENPEPHIBHOCTH (PYHKIUH.

HenpepriBHOCTE 351eMeHTapHBIX (YHKIUH.

1. | Pa3poiBHBIC QyHKIUH.

OopatHble pyHkuuu (4 4.) (Ajaredpa u Ha4YaJIa MATEMATHYECKOI0 AHAJIHN3A)

L [TonsiTre oOpaTHOM QyHKIUU.
16. B3anmuo obpatHble QyHKIHH.
17. OO6patHbIC TPUTOHOMETPHYECKUE (QYHKITHUH.
18. Kontponbnas padorta No 1 «DyHKIHNY.
MeTtoa koopauHat B npocrpancrie. /{Buxenns (15 4.) ('eomerpusi)
19. [IpsimoyronbHas cucteMa KOOpAMHAT B TPOCTPAHCTBE.
20. Koopaunaats! BekTopa.
21. CBs3b MEXly KOOPAMHATAMH BEKTOPOB U KOOPAWHATAMH TOYEK.
22. [Ipocreiiimue 3aau B KOOpAUHATAX.
23. Yros Mexay BEKTOpaMH.
24 CkasisipHO€ TPOU3BE/IEHNUE BEKTOPOB.
25. Brruncnenme yriioB Mex 1y NPsIMbIMH U TUTOCKOCTSIMHU.
26. YpaBHEHHE MIIOCKOCTH.
27. IleHTpanpHast CHMMETPHSI.
28. OceBasi CHMMETPHSI.
29. 3epKanbHas CHMMETPUSI.
30. [TapannensHbIii TEpeHocC.
31. ITpeoOpa3oBanue nogoous.
32. Pemennie nOmoTHUTENBHBIX 3a7a4.
33. KonTpomnbHas padora Ne 2 «MeToa KOOpIUHAT B TIPOCTPAHCTRBE.

JBUKEeHU.

IIpousBoanas (11 4.) (AuredOpa u HaYaIa MATEMATHYECKOI0 AHAJIN3a)

34. [ToHsiTHE TPOU3BOIHOM.

35. [IpousBoaHas cymmel. [Ipon3BoiHas pa3HOCTH.

36. HenpepbiBHOCTh QyHKIMH, UMeroIel npon3BoanHyto. uddepenmmar.

37. [Ipon3BoHast MPOU3BEICHUS.

38. ITpon3BoiHas 9aCTHOTO.

39. Pemrenue 3a1a4 Ha HAXOXK/IEHUE POU3BOAHON MMPOU3BEICHHS U
Y4aCTHOTO.

40. [Tpon3BogHBIEC STIEMEHTAPHBIX (DYHKITHIA.

41. Pemrenue 3aa4 Ha HaXOXIEHUE TPONU3BOIHBIX dJIEMEHTAPHBIX
(GYHKIHH.

42. [Tpon3BoaHast C10KHON HYHKIIHH.

43. Pemenue 3a1a4 Ha HaXOXAEHHUE TPOU3BOTHOM CIOXKHOU (PYHKIIHH.

44, KontposnbHas pabora Ne 3 «IIpousBoaHasy.

Ilpumenenne npon3BoaHoi (16 4.) (Anredpa U HayaJa MATEMaTHYECKOT0 AHAJIM32)

45, MakcHMyM U MUHUMYM (YHKIIMH.

46. Pemenue 3a1a4 Ha HaXOXI€HUE MAaKCUMyMa U MUHUMYyMa (DyHKIIHH.

47. YpaBHEHHE KacaTeIbHOM.

48. [TpuGnuKEHHbBIE BHIYMCIICHUS.




49, TeopeMsl 0 cpeHeMm.

50. Bospacranne u yobiBanue GyHKIIHUH.

51. [Tpon3BoHBIC BBICITUX TOPSIKOB.

52. BoimykinocTs rpaduka GyHKIuu.

53. DKcTpeMyM (DYHKIIUU C €TUHCTBEHHOW KPUTUYECKOUW TOYKOM.

54, 3ajaui Ha MAKCUMYM M MUHUMYM.

55. Pemienue 3a1a4 Ha MAKCUMYM U MUHHUMYM.

56. Acumnrtotsl. IlpoOHo-nuHelHast QyHKITHSL.

o7, HccnenoBanne GyHKIMIA C TIPUMEHEHUEM MTPOU3BOIHBIX.

58. ITocTpoenue rpadukoB GyHKIMI C MPUMEHEHUEM TPOU3BOIHBIX.

59. ®dopmyna u psan Teinopa.

60. KontponbHas padora Ne 4 «[IprumeHneHne nponu3BoaHOIN».

Huannap, konyc, map (17 4.) (I'eomerpus)

61. [TonsTre numuHIpA.

62. [Tnomans MOBEPXHOCTH ITUIUHIPA.

63. [Tonsitue KoHyca.

64. [1nomans MOBEpXHOCTH KOHYCA.

65. Y ceu€HHBIN KOHYC.

606. Cdepa u map.

67. YpaBHenue chepsl.

68. B3aumnoe pacrionoxenne chepsl U TUIOCKOCTH.

69. KacarenbHas miIockocTh K cdepe.

70. ITnomane chepsr.

71. B3anmMHuoe pacnonoxxenue cepbl 1 IpsIMOI.

72. Cdepa, BricaHHas B LUJIMHIPUUECKYIO TOBEPXHOCTb.

73. Cdepa, BurcaHHasi B KOHUYECKYIO TOBEPXHOCTb.

74. CeueHusi IMJIMHAPUYECKON MOBEPXHOCTH.

75. CeueHnsi KOHUYECKOM MMOBEPXHOCTH.

76. PazHble 3ajauu HA MHOTOIPaHHUKH, IMJIMHAP, KOHYC M LIap.

77. KontponbHas pabora Ne 5 «{nnusap, KOHYC, apy.

IlepBooOpa3nasi u uurerpaj (13 4.) (Aareépa u Hayajla MATEMAaTHYECKOI0 AaHAJIHU3A)

78. [Tonsitue nmepBooOpa3zHOM.

79. HaxoxxaeHne nepBooOpasHbIX.

80. 3aMeHa nepeMeHHoU. IHTerpiupoBaHue o 4acTsiM.

81. [Io1ma e KpUBOJIMHEWHON TpaNeyy.

82. OnpenenéHHblil UHTErpal.

83. [TpubnrxEHHOE BHIUMCIIEHUE ONPEAEIEHHOTO HHTErpaa.

84. dopmyna HetoToHa-JleiiOHuma.

85. ®opmyna Herotona-JleitOnuna. Pemenue 3amau.

86. CBolicTBa ONpeIeIEHHOr0 HHTErpaa.

87. ITpumeHeHMe orpeIeIEHHBIX UHTETPAJIOB B TEOMETPHUECKUX U
(bu3MYeCcKUX 3amavax.

88. [Tonsitue nuddepeHaTIbHOTO YpaBHEHHUSL.

89. 3anauu, npuBosIIKe K A depeHInaIbHbIM YPaBHEHUSM.

90. KontposnbHas pabora Ne 6 «IlepooOpa3Hasi 1 HHTErpas».

O0bémbl Tea1 (22 4.) (I'eomeTpus)

91. | Doustie 06BEMa.




92. OO0bEM IPSMOYTOJILHOTO MapasuIeJIenune s1a.

93. O6BEM TIPSAMOYTOJILHOTO Mapajuienenumnea. Pemenue 3amad.

94, O06BEM TIPSAMOI TPU3MBI.

95. O06béM npsiMoii mpu3Mbl. Perienue 3aaad.

96. O0bEM nuIUHApA.

97. O6wéM nunuHapa. Pemenue 3amay.

98. Brruucnenne o0bEMOB TEJ C ITOMOIIBIO HHTETpaa.

99. OObEM HAKJIIOHHOM MPHU3MBI.

100. OO0bEM UpamMuIbL.

101. O6wéM tupamusl. Pemenue 3amay.

102. O6bEM KOHYCa.

103. O06néM KoHyca. Pemenue 3amay.

104. O06bEM mapa.

105. O6wéM mapa. Pemenue 3amay.

106. OO6BEMBI IAPOBOT0O CETMEHTA, MAPOBOTO CIIOS M IIIAPOBOTO CEKTOPA.

107. [Tnomans chepsl.

108. ITnomane cheprl. Penienne 3amad.

1009. Pa3nbie 3aaun HA MHOTOTPaHHUKH.

110. Pa3nble 3a7aun HA MUJIMHAP U KOHYC.

111. Pa3Hble 3a7aumn Ha map.

112. KonTponbHas padota Ne 7 «O0bEMBI TEID.

PaBHOCHMJIbLHOCTH YPABHeHUI U HepaBeHCTB (4 1) (AJredpa n HayajIa aHAJIN3A)

113. PaBHOCUIIbHBIE TpeoOpa3oBaHus YpaBHEHHIA.

114. [IpruMeHeHne paBHOCUIIbHBIX IPE0Opa30BaHUM BbIPAKEHUI.

115. PaBHOCHIIbHBIE TPpEOOpa30BaHUsI HEPABEHCTB.

116. ITpuMeHeHre paBHOCUIIbHBIX TPe0Opa30BaHUil HEPABEHCTB.

YpaBHenusi-caenctTsus (8 4) (Asiredpa u HayaJIa MATEMaTHYECKOr0 aHAJIN3a)

117. [ToHsiTHE ypaBHEHUS-CIEACTBHSL.

118. Bo3BeneHne ypaBHEHUS B YETHYIO CTEIICHb.

119. IToreHnpoBanue jorapupMUIecKux ypaBHEHUI.

120. Pemenune norapuMudeckux ypaBHEHHI METOJIOM ITOTSHIIMPOBAHHSL.

121. Jlpyrue npeobpazoBaHusi, IPUBOJSIINE K YPABHEHUIO-CIIEACTBHIO.

122. [TpuMeHeHHne HECKOIbKUX PeoOpa30BaHUM, IPUBOIALIIMX K
YpaBHEHHIO-CIIEICTBUIO.

123. Pemenne ypaBHeHUH ¢ IPUMEHEHUEM HECKOJIBKHUX IPeoOpa3oBaHuil.

124, Pemennie cioKHBIX ypaBHEHUH ¢ IPUMEHEHHEM HECKOJIBKUX
peoOpa3oBaHU.

PaBHOCWIBHOCTH YPaBHEHUI U HepaBeHCTB cucteMam (134)

(AJaredpa u Ha4YaJIa MATEMATHYECKOI0 AHAJIHU3A)

125. OCHOBHBIE IIOHATHS.

126. IIpumepsl penieHns ypaBHEHUH C IOMOILBIO CUCTEM.

127. Pemrenne ypaBHEHUI C HOMOIIBIO CHCTEM.

128. ITpumepb! pereHust CJI0XKHBIX YPaBHEHUH C TOMOIIBIO CUCTEM.
129. Penenue ci0KHBIX ypaBHEHUH C TIOMOIIBIO CUCTEM.

130. VYpasuenue Buaa f(a(x))=f(b(x)).

131. [IpuMeps! penieHnst HEpaBEHCTB € TOMOIIBIO CUCTEM.




132. Peniennie HepaBEHCTB € TOMOLIBIO CUCTEM.

133. [TpumMepb! pereHust CI0XKHBIX HEPABEHCTB C IOMOIIBIO CHCTEM.
134. Pemrenne c0KHBIX HEPABEHCTB C IIOMOIIBIO CHUCTEM.

135. Pemenne 0osee CII0KHBIX HEPABEHCTB C MOMOIIBIO CUCTEM.
136. Pemennie 0osiee CII0KHBIX HEPABEHCTB C MOMOIIBIO CUCTEM.
137. Hepasencrtpa Bupa f(a(x))f(b(x)).

PaBHOCHJILHOCTH YPaBHEHMH HA MHOKeCcTBaXx (64)

(Aaredpa u HayYaJIa MATEMATHYECKOI0 AHAJIU3A)

138. OcHoBHbIE TOHATH. Bo3BeieHne ypaBHEHUS B UETHYIO CTEIICHb.

139. YMHOXEHUE ypaBHEHHS Ha QYHKIIUIO.

140. Jlpyrue npeobpa3oBaHus ypaBHEHUHN.

141. [IpuMeHeHne HeCKOJIbKUX MpeoOpa3oBaHmil.

142. YpaBHEHHUs C TONOJHUTEIbHBIMU YCIOBUSMH.

143. KonTponbnas padota Ne 8 «PaBHOCHIBHOCTD YpaBHEHHI U
HEPaBEHCTBY.

PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBaX (64)

(Aunredpa u HayajJIa MAaTEMATHYE€CKOT0 AHAJIM3A)

144, OcHoBHbIe NOHATHA. Bo3BeieHIe HEpaBEHCTBA B YETHYIO CTEICHb.
145. YMHOXEHHE HEPAaBEHCTBA HA (DYHKIIHIO.

146. Jlpyrue npeobpa3oBaHusi HEPABEHCTB.

147. IIpuMeHeHne HeCKOJIbKUX MpeoOpa3oBaHUM.

148. HepaBeHcTBa ¢ JONOJIHUTEIHHBIMU YCIOBHSIMH.

149, Hectporue HepaBeHcTBa.

Metoa npoMe:KyTKOB /1Jisl yPABHEHUI 1 HepaBeHCTB (44)

(Aaredpa u HayYajIa MATEMATHYECKOI0 AHAJIHU3A)

150. YpaBHEHMSI C MOLYJISIMH.

151. HepageHcTBa ¢ MogysimMu.

152. PemreHne ypaBHEHUI M HEPABEHCTB C MOYJISIMU.
153. MeTo HHTEepBaJIOB JJIsl HEPEPBIBHBIX (QYHKIHI.

Hcnonb3oBanne cBOMCTB (PYHKIMII P PelICHUN YPAaBHEHUI M HePpaBeHCTB (44)

(Aaredpa m HavyaJla MATEMATHYECKOI0 AaHAJIH3A)

154. Vcnonb3oBanue o0nacTel CylecTBOBaHHS (PYHKITHI.

155. Vcnosib30BaHre HEOTPUIATEILHOCTH U OTPAHUYEHHOCTH (PYHKIIHH.
156. Vcnonb30BaHre MOHOTOHHOCTH U DKCTPEMYMOB (DYHKIIHIA.

157. Vcnonb30BaHne CBOMCTB CHHYCA U KOCHHYCA.

CucreMbl ypaBHeHHH ¢ HECKOJIbKUMM HeU3BeCTHLIMH (641)

(AJaredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIHU3A)

158. PaBHOCHIIBHOCTB cUCTEM.

159. Cucrema-ciecTBHE.

160. Pemenne cucreM-ciie ICTBUMA.

161. Merto 3aMeHBI HEM3BECTHBIX.

162. Pemenne cuctem ypaBHEHUI METOOM 3aMEHbBI HEU3BECTHBIX.
163. KontposnbHast padora Ne 9 «CucteMbl ypaBHEHHI»




YpaBHeHusl, HEPaBeHCTBA U CHCTeMBbI ¢ MapaMeTpamu (64)

(Anreépa u HayajIa MATEMATHYE€CKOT0 AHAJIN3A)
164. YpaBHEHHUS C TapaMETPOM.

165. Pemenue ypaBHeHMi ¢ mapaMeTpoM.

166. HepaBencta ¢ mapamerpom.

167. Pemenne HepaBEeHCTB ¢ IMapaMeTPOM.

168. Cucrembl ypaBHEHUH C TapaMeTPOM.

169. 3a1auu C YCIOBHSIMH.

Auaredpanyeckasi popMa H reoMeTpuYecKasi HHTepIpeTanus KOMILIEKCHBIX ynces (64)

(Aunreépa u HayajIa MAaTEMATHYE€CKOT0 AHAJIN3A)

170. Anrebpanyeckas opMa KOMIUIEKCHOTO YHCIIA.

171. BrinosiHeHne neicTBUi ¢ KOMIUIEKCHBIMU YHCIIAMM.

172. Conpsik€HHbIE KOMILJIEKCHBIE YHCIIA.

173. Brinonnenue neicTBuil ¢ cConpsbKEHHBIMU KOMIUIEKCHBIMU YHCTIAMHU.

174. I'eomeTpuueckas HHTEpPIIPETAIHsI KOMIIJIEKCHOTO YUCIIA.

175. Anrebpanueckast popma 1 reoMeTpuUecKas HHTEPIpETaLUs
KOMIUIEKCHBIX YHCE.

Tpuronomerpuueckasi GopmMa KOMILIEKCHBIX Yuce (44)

(Aunredpa u HayajJIa MAaTEMATHYE€CKOT0 AHAJIM3A)

176. Tpuronomerpuueckas hopmMa KOMIUIEKCHOTO YHCTIA.

177. BrimonHeHne NeHCTBUI C TPUTOHOMETPUYECKON (hopMOit
KOMILJIEKCHOT'O YHCJIA.

178. KopHU 13 KOMIIJIEKCHBIX YHCE.

179. CBolicTBa KOpHEN U3 KOMIUIEKCHBIX YHCEI.

Kopuu mHorouenoB. IlokasareabHas popma KoMIIeKCHbIX unce (44)

(Aaredpa m HavyaJla MATEMATHYECKOI0 AaHAJIH3A)

180. KopH1 MHOTOWJIEHOB.

181. [TokazaTenpHas (hopmMa KOMIUIEKCHOTO YHCIIA.

182. Brinonnenue neiictBuii ¢ nmokasaTenbHON GOPMO KOMITIIEKCHOTO
qrca.

183. Penrenue 3a1a4 ¢ KOMITJIEKCHBIMH YHCIIAMH.

IloBTOpenue kypca reomerpuu (144)

184. IToBropenue. [TapannenbHOCTh NPSAMBIX, PSIMOM U IIOCKOCTH.
CkpeniBarouiecs npsiMple.

185. IToBTOpenue. [lapayaenbHOCTh MIIOCKOCTEN.

186. IToBropenue. IleprneHAUKYIIPHOCTH NPSIMOM M IITOCKOCTH.

187. ITosTopenue. Teopema o TpEX NeprneHANKYISIpax.

188. IToBTOpeHme. Yron Mex Iy NpsMOr 1 TIII0OCKOCTBIO.

189. IToropenue. /IByrpanssiii yroiu. [leprneHuKyasspHOCTb IUIOCKOCTEH.

190. IToBTopenue. MHOTOrpaHHMKH: Mapajuieenunes, Npu3Ma, IupaMuaa.

191. IToBropenwue. [Tnomanp MOBEpXHOCTH NPU3MBI, TUPAMUJIBI.

192. [ToBTOpenue. BekTops! B mpocTpancTse. JlelicTBUS HaJl BEKTOpaMHU.
CkansipHOE TPON3BEICHUE BEKTOPOB.

193. [ToBropenwue. [unmmnap, KoHyC U T1ap.




194,

[ToBropenue. I1nomanps nOBEpXHOCTH NUIMHIpPA, KOHYCA, 11apa.

195. IToBropenune. OO6bEMBI MHOTOTPAaHHUKOB.
196. IToBTOpenune. OObEMBI TE BPAIICHHUS.
197. IloBropenue. Pemenre maHuMeTpuyeCcKux 3a1a4.

IloBTOpenue kypca ajaredpsl (74)

198. Panmonanshbie ypaBHeHus 1 HepaBeHCTBa. (ITogroroska k EI'D)

199. ITokazatenpHbie ypaBHeHUs U HepaBeHcTBa. (I[Toaroroka k EI'D)

200. Jlorapudmmueckue ypaBHenus u HepaBeHcTBa. (IToxroroska k EI'D)

201. Tpuronomerpuueckue Gpopmyibl. TpuroHomerprudeckue QyHKIHU.
(ITonroroBka k EI'D)

202. Tpuronomerpuueckue ypaBHeHUs U HepaBeHCTBa. ([lonroroBka k
EI'D)

203. DnemMeHTHl Teopun BepositHocTel. (ITogroroska k EI'D)

204. TexcroBble 3anaun. (Ilogroroska xk EI'9)




