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CornacHo ydyeOHOMY IUIaHy JHIlesl Ha W3ydeHHe ydeOHoro mpeamera «MaremMaTHKa»

(yrny6nennsiii ypoBenb) B 10-11 kmaccax Bcero otBogurtcs 350 wacoB. Pacmpenenenue

y4eOHOr0 BpEMEHHU NIPECTAaBICHO HUXKE B TaOIHLIE:

I'ona oOy4yenus KosmuecTBo 4acos B KomunuecTso Bcero gacos 3a
HEIIEITI0 y4eOHBIX HEJIeIb y4eOHBIN TOJT
10 xiacc 8 36 288
11 xiacc 8 34 272
Bcero yacoB 1o kypcy 560

[Tpu peanuzanuu padodel mporpaMMbl UCIIOIB3YIOTCS YUEOHUKHU:

1. Mopakosuu A.I'., Cemenon I1.B. Anre6pa u Hayana matemaTudeckoro anaimsa. 10 kmacc
(nmpodunbHbiil ypoBenb). B 2 u. Y. 1. YueOnuk (mpodunbHelii ypoBeHs). M., MHeMo31Ha,
2013.

2. Mopakosuu A.I'., Cemenon I1.B. AnreOpa u Hauana mMareMathyeckoro aHanam3a. 11 kiacc
(nmpodunbubiil ypoBeHb). B 2 u. Y. 1. YueOnuk (nmpodunbHbii ypoBeHb). M., MHeMo3uHa,
2013.

3. Mopukosuu A.I'. u n1p. Anre6pa u Havana maTemaTuyeckoro ananusa. 10 kmace. B 2 4. Y. 2.
3anaunuk (npoduibHbIA ypoBeHs). M., MHeMo3uHa, 2013.

4., Mopnkoud A.I'. u 1p. Anre6pa u Hayajga MmaTemMaTudeckoro ananusa. 11 kmace. B 2 4. Y. 2.
3anaunuk (npoduibHbIi ypoBeHs). M., Muemosuna, 2013.

5. Aranacsan JI.C., byry3os B.®., Kagomues C.b., [To3usk J.I'., Kucenesa JI.C. Matemaruka:
anrebpa ¥ Hayalla MaTeMaTHYeCKOro aHanusa, reometpus. ['eomerpus. 10-11 kmaccsl. M.,
[Ipocsemenue, 2017.

ILnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOTo npeamMera «MaTeMaTHKa»
(yriy0JieHHbIH YPOBEHb)
JIn4HOCTHBIE pe3y/IbTaThl:
JInuHOCTHBIE pe3yabTaThl B c(hepe OTHOIEHHUH yJaruxcs K cede, K CBOeMY 3/10pOBbIO, K
MO3HAHUIO ce0s:

—  OpHEHTAIMs YYalluXcsl Ha JOCTI)KEHHE JIMYHOTO CYACTBS, PEaM3allii0 MO3UTHBHBIX
KU3HEHHBIX TMEpPCINEeKTUB, HHULUATHUBHOCTb, KPEaTUBHOCTb, I'OTOBHOCTb U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOTPEAEIeHNIO, CIOCOOHOCTh CTaBUTh LI€THM U CTPOUTH KU3HEHHBIE IJIaHbI;

— TOTOBHOCTb U CIOCOOHOCTH OOECHeuuTh cebe W CBOMM OJM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENLHOM, TBOPYECKOM M OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh YYaIIMXCS K OTCTaWBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOT0 MHEHUS, TOTOBHOCTh U CIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3UIUIO MO
OTHOIIEHUIO K OOMIECTBEHHO-TIOIUTUIECKUM COOBITHSM MPOIIIOTO W HACTOSIIEr0 Ha OCHOBE

OCO3HAHHA U OCMBICJIICHUA UCTOPHUHU, TYXOBHBIX HGHHOCTefI n )IOCTI/I)KGHI/II\/'I Hamren CTpaHbI;



— TOTOBHOCTh M CIIOCOOHOCTb Y4YallUXCsl K CaMOpPa3BUTHIO U CaMOBOCIIHUTAHUIO B
COOTBETCTBUHM C OOIICUEIOBCUYECKUMHU IICHHOCTSAMU M HJeaJlaMH TPaKIAHCKOTO OOILEeCTBa,
noTpeOHOCTh B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHIX CIIOPTHBHO-03/J0OPOBUTEIBHON
JESITEIbHOCTBIO;

— TpHUHATHE M peanu3alus IEeHHOCTEH 310poBOoro M Oe3omacHOro obpasza >KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3MYECKOMY H
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

—  HEeNpUsTHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aKOrojsl, HAPKOTHKOB.

JInaHOCTHBIE pe3yNnbTaThl B cpepe oTHOIIECHUH yuanuxces kK Poccun kak k Poaune
(OteuectBy):

—  poccuiickas HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM HAEHTUYHOCTU B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPHYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapoja u cyabbe Poccun, marpruoTH3M, roOTOBHOCTb K CilyskeHUI0 OTedecTBy, ero
3alluTe;

— yBaXXEHHE K CBOEMY HapoJy, UyBCTBO OTBETCTBEHHOCTU nepen PonuHoii, ropmoctu 3a
CBOIl Kkpaif, cBoro PoauHy, mpouuioe M HacTosllee MHOTOHAIIMOHATBHOrO Hapoaa Poccuu,
YBa)XKEHHE K TOCYapCTBEHHBIM CUMBOJIaM (rep0, diar, rumH);

— (¢opMHpOBaHHE YBaXECHHS K PYCCKOMY S3bIKy KakK TOCYJapCTBEHHOMY S3BIKY
Poccuiickoit ®Denepauuu, SBISIOMIEMYCS OCHOBOM POCCHUMCKOW HWICHTUYHOCTH W TJIABHBIM
(bakTOpOM HAIIMOHAIBHOTO CAaMOOIPEICICHNUS;

— BOCIHUTaHHE YBAXKEHMsSI K KYyJIbType, fA3bIKaM, TpPaAuLUsAM U OObIYasM HapoOB,
npokuBaronux B Poccuiickont denepannn.

JInuHOCTHBIE pe3yNbTaThl B Cpepe OTHOIICHUH ydaluxcs K 3aKOHY, TOCYIapCTBY U K
IpaXkJJaHCKOMY OOLIECTBY:

—  TPaXJaHCTBEHHOCTb, TPAXKIAAHCKAs IO3MIMUS aKTUBHOTO M OTBETCTBEHHOIO YJICHA
POCCHUICKOrO 0OIEeCTBA, OCO3HAIOLIEr0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U OOS3aHHOCTH,
YB@)XAIOIIEr0 3aKOH M  MPaBOMOPSAOK, OCO3HAHHO IPUHHUMAIOLIEr0  TPAJAUIMOHHBIE
HallMOHAJIbHBIE U O0IleYeIOBEYECKHEe TI'yMaHHUCTUYECKME W JEMOKPAaTUYEeCKHE LEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KHU3HM;

— T[pU3HAHUE HEOTYY)XIaeMOCTH OCHOBHBIX TMpaB U CBOOOJ 4YelOBEKa, KOTOphIE
MPUHAJJIEKAT KaKJIOMY OT POXKIEHMS, TOTOBHOCTh K OCYIIECTBJIEHUIO COOCTBEHHBIX IpaB U
cBOOOJ 0e3 HapylIeHHs MpaB U CBOOOJ IPYTUX JHI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE
npaBa U CBOOOJIbI YEIOBEKA M T'PakJaHUHA COTJIACHO OOIIETPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEXIYHAPOJHOTO Mnpasa U B cooTBeTcTBUM ¢ KoHcTuTymen Poccuiickont denepanuu, npaBoBas

H MOJIUTHYCCKAA I'PaMOTHOCTD,



—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BHTHS HayKH |
OOIIECTBEHHON TMPAKTUKU, OCHOBAaHHOE Ha JMAJOre KYIbTyp, a TakkKe pa3IUudHbIX ¢GopM
0OIIECTBEHHOT'O CO3HAHMSI, 0CO3HAHHE CBOETO MECTA B MOJIHUKYJIBTYPHOM MUPE;

—  HMHTEPHOPU3AIUS [IEHHOCTEH JIEMOKPATUU U COIMAIBHON COJNMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B TPYIINE WIKA COLUAILHOW OpTraHU3aIliH;

— TOTOBHOCTb y4YallUXCS K KOHCTPYKTMBHOMY YYacCTHIO B IIPUHATHM PEIICHU,
3aTparuBarominx HMX IpaBa WU HHTCPECbI, B TOM YHUCIIC B PA3JIUYHBIX (I)opMax O6IHCCTB€HHOﬁ
caMOOpraHu3aIluy, CaMOYIIPaBIICHUS, OOIIECTBEHHO 3HAYMMOM e TeITLHOCTH,

—  TIPUBEPXKEHHOCTh HJCSIM HMHTEPHAIIMOHAIN3MA, JPYXKObI, PaBEHCTBA, B3aUMOIIOMOIIN
HAapOoa0B; BOCIIMTAHHUC YBAKHUTCIBHOI'O OTHOLICHUSA K HAIIMOHAJIBHOMY JOCTOUHCTBY JIIOI[GI;'I, nux
YYBCTBaM, pCIUTHO3HBIM y6€)KIICHI/ISIM;

— TOTOBHOCTh y4YalllUXCS MPOTHBOCTOSATh HACOJIOTUU DKCTPEMH3Ma, HAI[MOHAIM3MA,
KceHO(OoOMHU; KOPPYIIUK, JUCKPUMHUHAIIMM 110 COIHUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAallMOHAJIbHBIM IMPU3HAKaAM U APYI'YM HCTATHBHBIM COLIMAJIbHBIM SIBJICHUAM.

JInuHOCTHBIE pe3yNbTaThl B CPepe OTHOIIEHUN ydalIuXcs ¢ OKPYKAIOILUMU JIFOAbMHU:

— HPABCTBCHHOEC CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHS OOIICYEITOBEYCCKUX
IICHHOCTEW, TOJIEPAHTHOTO CO3HAHHS W IOBEICHHS B IOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH Auaior ¢ ApyruMu JroJAbMH, JOCTUIaTb B HEM B3aMMOIIOHUMAaHUW, HAXOAUTh
06HII/I€ LCJI U COTPYAHUYATD AJId UX JOCTHUIKCHUS,

— TpPUHATHE  TYMaHUCTHYECKMX  IICHHOCTEH,  OCO3HAHHOE,  YBaXHUTEIbHOE U
nT00poXKenaTeIbHOe OTHOIICHHE K PYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K COINEPEKMBAHUIO U (POPMUPOBAHNE MTO3UTUBHOTO OTHOIIEHUS K JIIO/ISIM, B
TOM YHCJIC K JIMIOaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbS U WHBAJIIMIAM, 6€p€)KHO€,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY U TMCHUXOJOTHYECKOMY 30POBBIO
JIPYTHX JIIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO TTOMOIIIb;

— (opMHpOBaHHE BBIPAXCHHOW B IOBEACHUM HPABCTBEHHOH MO3UIMU, B TOM YHUCIE
CITOCOOHOCTH K CO3HATEJIBbHOMY BBIOOPY /00pa, HPABCTBEHHOTO CO3HAHMS U TIOBEJEHUS Ha
OCHOBE YCBOEHHUSI OOIIEUeIOBEUECKUX IICHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, IOJTA,
CIPaBEIJIMBOCTH, MIJIOCEPIUS U IPYKETIOOU);

— Pa3sBUTHC KOMHGTGHHI/II\/'I COTPYAHHUUYCCTBA CO CBEPCTHUKaMH, JACTBMU MJIAAIICTO
BO3pacTa, B3pOCIHBIMA B  00pa3oBaTelIbHOW,  OOIIECTBEHHO  MOJE3HOW,  y4deOHO-
HCCIIEIOBATENLCKOM, MPOSKTHON U APYTUX BHUIAX JIEATEIHHOCTH.

JIM4HOCTHBIE pe3ybTaThl B c)epe OTHOMICHUN yJalIuXcs K OKPYKaIoIeMy MUPY, JKUBOK

MIPUPOJE, XYT0KECTBEHHON KYIbTYpe:



—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS  HayKH,
3HAUMMOCTHU HAYKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPYECTBY, BJIaJICHHE HOCTOBEPHOM
uH(popMaIel 0 MEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSIX MHUPOBOH W OTCUSCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSKCHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPhIBHOMY OOpPa30BAHUIO Kak
YCIIOBUIO YCIICUTHOM MPodecCHOHAIBHOMN 1 00IIECTBEHHOM e TEIILHOCTH;

— DKOJIOTMYECKas KyJbTypa, OEpeXHOe OTHOIIEHHS K PpOJHOM 3emje, HPUPOIHBIM
OorarctBam Poccum ¥ Mupa; MOHMMaHUE BIMSHHS COLMAIBbHO-PKOHOMHYECKHX IMPOILECCOB Ha
COCTOSIHME TMPUPOJHONM U COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOJIHBIX
pPECypCoOB; YMEHHSI U HaBBIKM Pa3yMHOrO MPHUPOJONOJIb30BaHUS, HETEPHIUMOE OTHOIIEHUE K
NEUCTBUSM, MPHUHOCALIMM BpEA JKOJIOTUU; NPUOOpPETEHHE OMbITa SKOJIOro-HalpaBlIeHHOU
JESITEIIbHOCTH;

— OCTCTHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO ObITA.

JIndHOCTHBIE pe3yNbTaThl B cpepe OTHOMICHUN yUalXcs K CEMbE U POAUTENSIM, B TOM
YHCIie TOJrOTOBKA K CEMEHHOMN KHU3HU:

—  OTBETCTBEHHOE OTHOIICHHUE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHATHUSA
IICHHOCTEH CEMEITHOM KH3HU,

—  TIOJIOKUTEIBHBIA  00pa3 ceMbH, pPOAUTENHCTBA (OTIOBCTBA U  MAaTEPUHCTBA),
MHTEPUOPU3AIMS TPAAUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

JlngHOCTHBIE PEe3yNbTaTHl B c(hepe OTHOILIEHUS YUAIIUXCs K TPyAy, B chepe colranbHO-
HYKOHOMHUYECKUX OTHOIICHUM:

— yBaXeHHEe KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUT€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBINA BBIOOP OyayIiei npodeccuu Kak MmyTh U CIOco0 peann3aiu COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB;

— TOTOBHOCTh Y4YalllUXCsl K TPYIOBOM NpPOodecCHOHANBHONW NEATENbHOCTH KaK K
BO3MOXKHOCTH  y4aCTHsl B  PEIIEHWHM  JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

—  MOTPeOHOCTh TPYIUTHCS, YBOKEHUE K TPYAY H JIIOASIM TPyAQ, TPYIAOBBIM JOCTHKECHUSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHUAAM TPYIOBOU
JeATEIbHOCTH;

— TOTOBHOCTh K CaMOOOCITYXMBAaHWIO, BKJIIOYash OOy4YE€HWE W BBITIOJHEHHE JTOMAITHUX

00s13aHHOCTEN.



JInaHOCTHBIE pe3ynbTaThl B cepe GU3NIecKoro, MCUXoJ0rHYecKoro, COIUAIBLHOTO U
aKaJeMUYECKOro OJIaromnoryqus yqammxcs:

—  (¢usuveckoe, SMOIMOHAIBLHO-TICUXOJIOTHYECKOE, COLMATBHOE OJIaromnoIydne yJamuxcs B
YKU3HU 00pazoBaTebHON OpraHU3aluy, OLIyIIEHHE AeTbMU 0€30MaCHOCTU U MCUXOJIOTUYECKOTO
koMdopTa, HHHOPMAITMOHHON O€301TaCHOCTH.

MertanpeamMeTHbIe pe3yabTAThI:
PerynaruBHbie yHUBEpCaIbHBIE YU€OHbBIC NEHCTBUA:
BbInyCKHUK HAY4YUTCSH:

—  CaMOCTOSITEIBHO ONPENENATh ILENIH, 33aJaBaTh NapamMeTpbl U KPUTEPUHU, MO KOTOPBIM
MO’KHO OIIPENIEINTb, YTO LI€JIb JOCTUTHYTA;

—  OLICHMBaTh BO3MOXKHBIE MTOCJIEACTBUS JOCTUKEHUS ITOCTABJIEHHOM LENH B IEATENBHOCTH,
COOCTBEHHOM JKMU3HH M KU3HH OKPYKAIOLIUX JIIOJIeH, OCHOBBIBASICh HA COOOpPaXEHUSIX STUKU U
MOpaJly;

—  CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIC 3a/J1a4U B 00pa30BATEIBHOU NEATEIHHOCTH H
JKU3HEHHBIX CUTYaIHX;

— OLEHHBAThb pECypChbl, B TOM 4YHUCJIE BpEeMs WU JpPYyrU€ HEMaTepHalbHbIE PECYPCHI,
HEOOXOUMBIE JJI JOCTUKEHHUSI IOCTABJICHHOM 1IeTH;

— BBIOMpaTh MYTh JOCTHIKCHHUS LMW, IUIAHUPOBATH pEIICHHE ITOCTABJICHHBIX 3ajad,
ONTUMU3HUPYS MaT€pHAJIbHbIE U HEMaTepUaIbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh J(PQPEKTUBHBII TOUCK pPECYpCOB, HEOOXOIUMBIX ISl JAOCTHXKEHHUS
MIOCTaBJIEHHOW LIENIH;

—  COIOCTaBJISATh MOJTYYEHHBIN pe3yibTaT JESTENIbHOCTH C IOCTABJICHHOW 3apaHee LETIbIO.

[To3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIE AEUCTBUS:
BoinyckHUK Hay4uTCH:

—  MCKaTh M HaXOJUTh 00OOLIEHHbBIE CIIOCOOBI PEeIIEHHs 3ajiay, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHyTbIl MH(GOPMALMOHHBIA MOWCK W CTaBUTh HA €ro OCHOBE HOBbIE (y4eOHblE U
MO03HABaTEJIbHbIE) 3a/1a4H;

—  KpUTHYECKH OIEHUBAaTh M HMHTEPIPETUPOBATh HH(OpPMALMIO C pa3HBIX MO3UIHH,
pacmo3HaBath U (PUKCHPOBATh MPOTUBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

—  HUCIOJIb30BaTh pa3IUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEJICTBA [UIsl MpPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIIEHWH, a TakkKe MPOTUBOPEYU, BBIABICHHBIX B
WH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HaXOJWUTh W MPUBOIUTH KPUTUUYECKHE apTyMEHThl B OTHOILLIEHUU AECUCTBUHN U CYKICHHM
JIPYroro; CHOKOWHO M pa3yMHO OTHOCHTBCS K KPUTHYECKHMM 3aMEYaHHUSM B OTHOIICHUU

COOCTBEHHOTO CYXKJIEHUsI, pacCCMaTpUBaTh UX KaK Pecypc COOCTBEHHOIO Pa3BUTHS;



—  BBIXOJMTbH 3a PaMKH y4eOHOro NpeiMeTa M OCYUIECTBIIATH LIE€JICHANPABICHHBIN MOMCK
BO3MOXHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpauBaTh MHIUBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB M PECYPCHBIE OIPAHUYCHMUS;

—  MEHATH U YACPKUBATh Pa3HbIC IIO3ULMH B TI03HABATEIBHON AEATEIbHOCTH.

KomMMyHHKaTHBHbBIE YHUBEPCATIbHBIC YUEOHBIE ICHCTBHS
BbinyCKHUK Hay4uTCH:

—  OCYLIECTBJIATH JCIIOBYK0 KOMMYHUKALMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH
(kak BHYTpHM 0Opa3zoBaTeNbHOW OpraHM3alld, TaK U 3a ee MpejaeraMu), NoA0upaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAIIMU UCXOJs M3 COOOpaKEHHWH pe3yJbTaTUBHOCTH B3aMMOJACUCTBUS, a
HE JIMYHBIX CUMIIATUH;

— TpU OCYILECTBIEHUHM TIPYNIOBOH pPabOThl OBITh Kak PYKOBOJAHUTEIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIsX (I€HepaTop UIeH, KPUTUK, UCIIOJIHUTENb, BHICTYNAIOLIUHN, IKCIEPT U
T.1.);

—  KOOpAMHHUPOBaTh U BBIIOJHATH pabOTy B YCIOBHUSX pEAIbHOIO, BUPTYaJIbHOIO MU
KOMOMHUPOBAaHHOTO B3aUMOCHCTBUS;

—  pa3sBepHYTO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

—  pacmo3HaBaTh KOH()JIMKTOTCHHBIE CHTYallUd M TPENOTBpAIIaTh KOH(IMKTHL 10 HX
aKTUBHOM (ha3pl, BBICTpaMBaTh JEJIOBYHD M 0O0pa30BaTeIbHY0 KOMMYHHUKAIUIO, H30eras

JIUMYHOCTHBIX OIICHOYHBIX CY)K,Z[eHI/II\;I.

IIpenmeTHble pe3yJibTaThI:

Yriy0/1eHHblH YpOBeHb
«CHCTeMHO-TeOpeTHYeCKHe Pe3yJbTaTh»
Paznen |. BoINyCKHUK HAY4YUTCHA 1. BoIMyCKHUK MOJTYy4HUT
BO3MOKHOCTh HAYYUThCH
Mean Jns ycnenHoro npoaoiKeHust Jlns obecneuenus 603M0HCHOCU
OCBOCHUSA o0Opa3oBaHUs VCREWHO020 NPOOOINHCEHUS
npeamera 0 CHEIUATBHOCTSIM, CBSI3aHHBIM C 00pa308anusi N0 CNEYUAILHOCMISM,
MIPUKJIAIHBIM UCIIOJIb30BaHUEM CBA3AHHBIM C OCYUjecmenieHuem
MAaTeMaTUKHU HAYYHOU U UCCTIe008AMENbCKOU
desimenvbHOCMU 8 0OIacCmU
MAMeMamuKy U CMEHCHbIX HAYK

TpeOoBaHus K pe3yibTaTam

Onemenm




bl meopuu
MHOdcecm
éu
mamemam
uuecKkou
J102UKU

CBOGOTHO OMepHpOBATH’

MOHATUSAMM: KOHEUHOE
MHO>KECTBO, 3JIEMEHT MHOXKECTBA,
IIOJAMHOKECTBO, IIEPECEUCHHUE,
00bETMHEHNE U Pa3HOCTD
MHOXECTB, YACIIOBbIE MHOKECTBA
Ha KOOPJAMHATHOMU IIPSIMOH,
OTpE30K, UHTEPBAJL,
[IOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOW TOYKOM, rpadudeckoe
IIPE/ICTaBICHNE MHOXKECTB Ha
KOOPJAMHATHOU IJIOCKOCTH;
3aJ1aBaTh MHOYKECTBA
IIEPEUNCIIEHUEM U
XapaKTEPUCTUYECKUM CBOKCTBOM;
OIIEpUPOBATh NOHATUIMU:
YTBEPKACHHUE, OTPULIAHUE
YTBEPKJI€HHS], HCTUHHBIE U
JIO’)KHBIE YTBEPKACHUSI, IPUUNHA,
CJIe/ICTBHE, YACTHBIN Cily4ail
00IIero yTBEpKACHNUS,
KOHTpIPUMED;

IIPOBEPSATH PUHAIJIEKHOCTD
3JIEMEHTA MHOXKECTBY;

HaxOJIUTh [IEPECCUCHUE U
00BbEIMHEHNE MHOXKECTB, B TOM
quClie IPECTaBIEHHBIX
rpaduyecKy Ha YUCIOBOM MpAMOit
Y Ha KOOPJIMHATHOM IIJIOCKOCTH;
IIPOBOJUTH TOKA3aTEIbHbIE
paccyxaeHus i1 000CHOBAaHUS
HMCTUHHOCTHU yTBEPKJICHUH.
OIIEpUPOBATh IIOHATHEM
oTpesieNieHus, OCHOBHBIMU BUJAMHU
ONpeaeIeHuH, OCHOBHBIMU
BUJIaMU TEOPEM;

MIPUMEHSTh METO]1
MaTeMaTHYeCKON MHAYKLIUHU JJIs
MIPOBEACHUS PACCYKICHUN U
JI0Ka3aTeJIbCTB U IIPU PELICHUU
3aj1ad.

B noeceownesnotui scusnu u npu

u3yyeHuu Opyeux npeomemos:
KCMOJIb30BATh YHCIIOBBIE
MHOECTBA HAa KOOPJINHATHON
MPSAMOM ¥ HA KOOPAMHATHOMN

— Jlocmuoicenue pe3ynbmamos
paszoena l;

—  OCHOBHBIMU 8UOAMU MEOPEM;

—  NOHUMAMb CYMb KOCGEHHO20
dokazamenbcmea,

— onepuposamv NOHAMUAMU
CUemHO20 U HeCYemHo20
MHOJICECmBa;

B nosceomnesnoti socuznu u npu
usyueHuu oOpyaux npeomemos:

—  UCNONb308aMb MeopemuKo-
MHOICECMBEHHBIU AZbIK U A3bIK
JIO2UKU OJis ONUCAHUSL PealbHbIX
npoyeccos u ANeHul, npu
peutenuu 3a0ay Opyeux yueOHvix
npeomemos

1 35ech 1 manee: 3HaTH ONpeJieIeHUE TIOHATHS, 3HATh U YMETh 00OCHOBBIBATH CBONCTBA (IIPU3HAKH, €CJIH OHU €CTh)

MOHSTHSI, XapaKTEPU30BaTh CBSI3U C IPYTUMU MOHATUAMU, IPEACTABIIASA OJHO MOHATHE KaK 4acTbh LEIOCTHOIO
KOMIUIEKCa, UCII0JIb30BATh IIOHSTHUE U €r0 CBOMCTBA IIPU IIPOBEIEHUH PACCYKIEHUM, 0KA3aTEIbCTB, PELLIEHUN

3aaad.




IJIOCKOCTH JUJIS1 OTIMCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM;
IIPOBOJUTH JOKA3aTEIbHbIE
pPacCyXICHHs B CUTyalHsIX
IIOBCEIHEBHOM KU3HH, IIPU
pELIEeHNN 3a1a4 U3 IPYIuX
IIPEAMETOB

Yucna u
6bIpaXcen
us

CB000OIHO ONIEPUPOBATH
MOHATUSAMMU: HATYPAJIBHOE YUCIIO,
MHOECTBO HATYpaJbHBIX YHCEIL,
LIEJI0€ YUCII0, MHOXKECTBO LIEJIBIX
qrcell, 0OBIKHOBEHHAS PO0b,
JecsiTuuHas ApoOb, CMEIIAaHHOE
YHUCJIO, PALIMOHAIEHOE YHCIIO,
MHOECTBO PallHOHAJIbHBIX YUCEII,
HpPpALMOHATIEHOE YHCIIO0, KOPEHb
CTEIEHU N, IEHCTBUTEIILHOE
YHUCJI0, MHOKECTBO
JEHACTBUTEIIbHBIX YHCET,
reOMETpPUYECKasi HHTEPIIPETaIUs
HaTypaJibHbIX, LIEJbIX,
palMOHAIBHBIX, IEUCTBUTEIBHBIX
YHCEJl;

MMOHUMATh U OOBICHITH PA3HUILY
MEXKY TO3UIMOHHON 1
HEIMO3UIIMOHHOM CUCTEMaMU
3aMuCcH YHUCEIT;

MEPEBOANTH YUCIIA U3 OJHOU
CUCTEMBI 3aITUCH (CUCTEMBI
CUHCJICHUS) B IPYTYIO;
JTIOKa3bIBaTh U UCIIOJIb30BAThH
MIPU3HAKYU JAEIUMOCTU CYMMBI U
MIPOU3BEICHUS TIPU BBHITIOJIHEHUH
BBIYMCIICHUI U pELIEHUU 33]1a4;
BBITIOJIHSITH OKPYTJICHHE
palMOHANBHBIX U
HPPAIMOHATIBHBIX YHCE C
3a/IaHHOU TOYHOCTBIO;
CpaBHUBATH JIEUCTBUTEIIHHBIC
YHUCJIa pa3HBIMU CIIOCOOAMH;
yHOpsAI04YMBaTh YHCIIA,
3alMcaHHbIE B BUJE
OOBIKHOBEHHOU U JIECATUIHOU
npobu, 9rcia, 3aTUCaHHbIE C
WCTIOIH30BaHUEM
apu(MeTHUYECKOTo KBapaTHOTO
KOpHsI, KOpHEH CTeTieHu O0bIIe 2;
Haxoautb HOJ[ u HOK pa3ubimu
croco6aMu U UCTIOIb30BaTh MX
TP PEIICHUH 33/1a4;

BBITIOJIHSITh BBIUUCIIEHUS U

Locmuoicenue pe3yromamog
paszoena l;

Cc80000HO onepuposam
YUCTIOBLIMU MHONCECMBAMU NPU
peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHbLE
uoeu pacuupeHus YUciosbix
MHOJCECMS,

61a0emsb OCHOBHLIMU NOHAMUAMU
meopuu 0eIuMoCmu npu peuieHuu
CMAaHOApmMHuIX 3a0ay

€80000HO 8bINOIHAMb
modicoecmeerHbvle
npeobpazosamsl
MPULOHOMEMPUYECKUX,
Jloeapughmuyeckux, cmeneHHvix
BbIPANCEHULL,

enadems popmynoti bunoma
Hvromona;

NpUMEHAMb NPU peuleHuu 3a0a4
meopemy 0 TUHeUHOM
npeocmasnenuu HO/I;
NPUMEHAMb NPU peuleHuu 3a0a4
Kumaiicxyro meopemy 06
ocmamxkax,

NPUMEHAMb NPU peuleHuu 3a0a4
Manyio meopemy Pepma;

YMemb 8bINOHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCMeMe CUUCTIeHUsL,
NPUMEHAMb NPU peuleHuu 3a0a4
MeopemuKo-4uciosvle OYHKYuu:
YUCno u cymma oenumerneti,
@yHxyuro Diinepa;

NPUMEHAMb NPU peuleHuu 3a0a4
yenuvle Opoou,

NpUMeHsAMb NpU peueHuu 3a0ay
MHO204IeHbl ¢ OeliceUumenbHbLMU
U yenvimu Kodppuyuenmamu,




npeoOpa3oBaHus BEIPAKEHUH,
coJiepKaluX JeHCTBUTEIbHbIE
4HClia, B TOM YHCJIe KOPHU
HATypaJbHbIX CTEIICHEM;

—  BBINOJIHATH CTaHAApPTHBIE
TOXKJIECTBEHHBIE ITPE0Opa3OBaHuUs
TPUTOHOMETPUYECKUX
BBIPA)KCHU,

— UMeTh 0a30BbIC MMPEACTABICHUS O
MHOXECTBE KOMILJIEKCHBIX YHCEIL.

B noeceownesnoti srcusnu u npu
uzyueHuu opyeux npeomemos:

—  BBINIOJIHATD U OOBSCHSATH
CpaBHEHHE PE3YJIbTAaTOB
BBIYHCIICHUH MPU pEeLICHUH
MPAKTUYECKHX 33/1a4, B TOM YHCIIE
MPUOTMKEHHBIX BHIYUCIICHHH,
UCIOJIb3YS pa3HbIe CLIOCOObI
CpaBHECHMI;

—  3aluChIBaTh, CPABHHUBATH,
OKPYTJIATh YHCIOBbIEC JaHHBIC
peaIbHBIX BETUYHH C
WCTIOJIb30BAHUEM PA3HBIX CUCTEM
HU3MEpEeHUS;

— COCTaBJISTH U OLIEHUBATH PA3HBIMU
CIocOo0aMH YHCIIOBBIE BBHIPAKCHUS
MIPU PEUICHUN TPAKTHIECKUX

3a/1a4 U 3a]1a4 U3 JIPYTuX y4eOHbIX

671a0emv NOHAMUAMU NPUBOOUMDLI
U HeNpUBOOUMBLL MHO2OUIEH U
NPUMEHAMb UX NPU PeuleHUU
3a0a4,

NPUMEHAMb NPU peuteHun 3a0ay
OcHosHyo meopemy aneebpuol;
NPUMEHAMb NPU peulenuu 3a0ay
npocmetiuiue QyHKyuu
KOMNJIeKCHOU NepeMeHHOU KaK
2eomempuieckue npeoopazo6anus

MpeIMETOB
Yucna u
evlpasicen —  BBINOJIHATH CTaHJAPTHBIE
us TOXKJIECTBEHHBIEC TPEOOpa3OBaHUS
Jorapu(MHUIECKUX, CTETICHHBIX,
HPPALMOHATIBHBIX BBIPAKEHUH.
Ypasénuenu | — CpobGonHo onepupoBath - Hocmuoicenue pezynomamos
Au MOHATUSAMMU: YpaBHEHUE, paszoena l;
Hepaeenc
D HEpPaBEHCTBO, PABHOCHJIbHBIE — ¢60600HO onpedensmy mun u
mea YpaBHEHUS U HEPABEHCTBA,

ypaBHEHHE, SBISIONIEECS
CIIEICTBHEM JIPYTOTO YPaBHEHHS,
ypaBHEHUSI, PpABHOCHIIbHBIC Ha
MHO>KECTBE, paBHOCHJIbHBIC
npeoOpa3oBaHus YpaBHEHUI;

— pemiaTh pa3HbIe BUIbI ypaBHEHUI
Y HEPaBEHCTB M UX CHCTEM, B TOM
YHCcIie HEKOTOPbIe YpaBHEHHS 3-1
u 4-ii cTenieneii, ApoOHO-
parnroHaIbHBIE H
UppalOHAIILHBIC;

8b10UpaAMb MEMOO peuletsl
NOKA3aMeNbHbIX U
Jloeapughmuyeckux ypasHeHuu u
Hepagencma, UppayuoHaIbHbIX
VPAasHeHUll U HEPAGeHCma,
MPULOHOMEMPULECKUX YPABHEHUL
U HEPABEHCME, UX CUCEM,
€60000HO pewiams cucmembl
JIUHEUHBIX YPABHEHULL,

pewams 0OCHO8Hble MUnbl
VPagHeHull U HEPABEHCME C
napamempamu,
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OBJIa/IETh OCHOBHBIMH THUIIAMHU
MOKa3aTesbHbIX,
norapu)MUYECKHX,
UppalMOHAJIbHBIX, CTEIEHHBIX
YPaBHEHUH U HEPABEHCTB U
CTaHJApTHBIMU METOJIaMH UX
pELIEHNI U IPUMEHSATH UX IIPU
peLIeHNH 3a]a4;

MIPUMEHSATH TeopeMy be3y k
PELICHUIO YPAaBHEHUM;
IIPUMEHSATH TeopeMy Buera ais
peleHNs] HEKOTOPbIX ypaBHEHUH
CTEIIEHU BBIIIIE BTOPOH;
IIOHUMATh CMBICII TEOPEM O
PaBHOCWIBHBIX U
HEPABHOCUJIbHBIX
peoOpa3oBaHUAX YPAaBHEHUN U
YMETb UX J0Ka3bIBaTh;

BJIaJIeTh METOJAMH PELICHUS
YpaBHEHU, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh METO]
peleHust 1 000CHOBBIBATh CBOM
BBHIOOD;

UCIOJIb30BATh METO/I HUHTEPBAJIOB
JUIsl PELIeHNs] HEpaBEeHCTB, B TOM
quciie APoOHO-PAITUOHATIBHBIX H
BKJIIOYAIOIUX B ce0s
UppaLMOHAIIbHBIE BHIPAKEHUS;
pemaTh ajnredpanyeckue
YpaBHEHHUS U HEPABEHCTBA U UX
CHCTEMBI C ITapaMeTpaMu
anredpanveckuM U rpadpuueckum
METOJIaMU;

BJIa/IETh Pa3HbIMHU METO/IaMU
JI0Ka3aTeJIbCTBA HEPABEHCTB;
pelaTs ypaBHEHUS B LENIBIX
qHciax;

n300pakaTh MHOXKECTBA HA
IJIOCKOCTH, 3a/1aBa€Mble
YPaBHEHUSIMHU, HEPABEHCTBAMU U
UX CHCTEMaMU;

CBOOO/THO UCIOJIb30BATh
TOKECTBEHHBIE MPEOOPa3OBaAHMS
IIPU PEIICHUH YPABHEHUHN U
CUCTEM yYpaBHEHUI

B noeceonesnol scuznu u npu

usydenuu opyaux npeomMemos:
COCTaBJIATh U PEIIaTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPU
pEIICHNH 3371a9 JPYTHX YICOHBIX

NPUMEHAMb NPU peuleHuu 3a0a4
Hepasencmea Kowiu —
bynaxoeckozo, bepuynnu,
umems npeocmasienue o
HEepaseHCcmeax mexicoy cpeoOHuUMuU
cmenenHbIMU
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IIPEIMETOB;

BBIIIOJIHATH OLICHKY
IPaBAONOA00Us pe3yIbTaToB,
II0JIy4a€MBbIX IIPH PEILICHUN
Pa3IMYHBIX YPABHEHU,
HEPABEHCTB U UX CUCTEM IIpU
pEeILIeHnN 3a1a4 JPYTUX Y4eOHbIX
IIPEIMETOB;

COCTABJIATH U peIaTh YPAaBHEHUS U
HEPaBEHCTBA C ITapaMeTpaMu IIpu
peLIeHNH 3aa4 APYruX y4eOHbIX
IIPEAMETOB;

COCTaBJIAITh YpaBHEHHUE,
HEPABEHCTBO WJIH UX CUCTEMY,
OIKMCHIBAIOLINE PEAIBHYIO
CUTYaLMIO WIH NIPUKIIAJHYIO
3a/1a4y, HHTEpPIIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTATHI;
HCIIOJIB30BaTh IIPOrpaMMHBIE
CPEICTBA MIPU PEIICHUN
OTJEJIBbHBIX KJIACCOB YPABHEHUN U
HEPABEHCTB

Dyukyuu

Brnaners nonsrusamu:
3aBHCUMOCTh BEJTUYMH, PYHKITHS,
apryMeHT U 3HaueHHe (QPyHKIHNH,
00J1acTh ONpeeIICHUs U
MHOYECTBO 3HAUCHHUH (DYHKIHH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIIUYN, HYU QYHKIUH,
MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJbIlIee U HAMEHbIIEe
3Ha4YeHHEe PYHKIIMU HA YACIIOBOM
MIPOMEKYTKE, IepuoIuIecKas
GbyHKIHMSA, TEpUOJ], YETHAS U
HedeTHast QyHKIMH; YMETh
IPUMEHSATH 3TH MOHATHUS PU
peIIeHIH 3a/1a9;

BJIJICTh MOHATHEM CTETICHHAS
(byHKLHUSA; CTPOUTH ee rpaduK U
YMETh IPUMEHATH CBOUCTBA
CTETNeHHON (YHKIUH NPU
peIIeHIH 3a/1a9;

BJIAJIETh MMOHATUAMHU
nokasareibHast QyHKINS,
9KCIIOHEHTA; CTPOUTH UX TpaduKu

- ﬂocm ustceHue pes3yibmamoe

pazoena I;

611a0enmsb NOHAMUEM ACUMNIONIbL
U ymems e20 npumMeHsmos npu
peuieHuu 3a0a4,

NPUMEHSIMb MemOoObl peuleHusl
npocmeuuux ougdepeHyuanbHbix
VPasHeHUll nepeozo U 8Mopoco
Nnops0Ko8
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U YMETh IPUMEHSATH CBOHCTBA
MoKa3aTeIbHON (QYHKIUU PU
peIIeHIH 3a/1a4;

— BJaJeTh NOHATHEM
norapupmMuuecKas QyHKIHUS;
CTPOUTH €€ rpaduK U YMETb
IIPUMEHATH CBOMCTBA
Jorapu(MUIecKor PyHKITUN TTPH
pelIeHUH 3a]1aY;

—  BIIQJICTh MOHATHAMU
TPUTOHOMETPUYECKHE (DYHKIIUH;
CTPOUTH UX TpapUKU U YMETh
MIPUMEHSITh CBONCTBA
TPUTOHOMETPUYECKHUX (QYHKIUI
MIpH PEIICHUH 33]1aY;

— BJaJeTh NOHATHEM OoOpaTHas
(GYHKIUS; IPUMEHATDH 3TO OHSTHE
MIpH PEIICHUH 33]1aY;

— TPUMEHATH NP PEIICHUH 33124
CBOICTBa (DYHKIIMIA: YETHOCTD,
MEePUOJUYHOCTD, OTPAHUYEHHOCTb;

— TMPUMEHATH NP PEIICHUH 33124
npeoOpazoBaHus TpaUKOB
GbyHKIM;

—  BIIQJICTh TOHATHSIMH YHCIOBas
MOCIIEI0BATEIbHOCTb,
apupmeTHyeckas u
reoMeTpHUEecKasi IPOrpeccus;

— TMPUMEHATH NP PEIICHUH 33124
CBOWCTBA U MPU3HAKH
apu(pMeTHUECKON n
reOMEeTPHUECKON Mporpeccuit.

B noeceonesnoi scuznu u npu
usydenuu oOpyaux yueOHwvix
npeomemos:

—  OIpenensaTh no rpadpukam u
WCTIOJIB30BATH JIJISl PEIICHUS
MPUKIIAJHBIX 33124 CBOICTBA
peaTbHBIX MPOIECCOB H
3aBUCHMOCTEH (HauOOIbIIINe U
HaMMEHBIINE 3HAYCHUS,
MIPOMEKYTKH BO3pAaCTaHUs U
yObIBaHUS (PYHKIIUU, IPOMEKYTKHI
3HAaKOIOCTOSIHCTBA, aCUMIITOTHI,
TOYKH neperuda, nepuos u T.11.);

— HHTEepPIpPEeTHUPOBATh CBOWCTBA B
KOHTEKCTE KOHKPETHOMN




MPAKTUYECKON CUTYAIUU;.
OIpeNIeNIATh MO TpaduKam
IIPOCTEUIINE XapaAKTEPUCTUKH
NIEPUONYECKUX IIPOIIECCOB B
OHMOJI0THH, SKOHOMUKE, MY3BIKE,
paanoCBA3M U Jp. (aMILIUTYya,
MePUOJ U T.I1.)

Inemenm
bl
Mmamemam
UYEeCK020
ananusza

Bnazners nonsaTreM OCCKOHEUHO
yOBIBaroIIast TeOMeTpUICCKast
MIPOTPECCHUS U YMETh MPUMEHSTh
€ro IpH PEIICHUH 33/1a4;
MPUMEHSATD JIJISl PEIICHUS 3a/1a4
TEOPHIO MIPEICIIOB;

BJIaJIETh HOHATUSIMU OCCKOHEYHO
0oJbIINE U OECKOHEUYHO Majble
YHCJIOBEIE ITOCIEI0BATEIbHOCTH U
yMETb CPaBHUBATh OECKOHEYHO
OoJbIINE U OECKOHEYHO Majble
[MOCJIEI0BATEILHOCTH;

BJIQJICTh TTOHATUSAMU: POU3BOTHAS
(GyHKIIUU B TOYKE, TPOU3BOIHAS
GbyHKIIY;

BBIYUCIISITH TIPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKLIUN U X
KOMOMHAIIHI;

CBOOOJTHO BJIQJIETh CTaHIAPTHBIM
anmnapaToM MaTeMaTH4eCKOTro
aHajn3a s BEIYUCIICHUS
MPOU3BOIHBIX (QYHKITUH OTHON
MEPEMEHHOM;

UCCIenoBaTh PYHKIIMH HA
MOHOTOHHOCTb M 9KCTPEMYMBI;
CTPOUTH TPAPUKU U MPUMEHSTH K
pEIICHHIO 3a/1a4, B TOM YHUCIIE C
napameTpom;

BJIaJIETh OHSATHEM KacaTelbHas K
rpaduKky QyHKIMHU U YMETb
MIPUMEHSITH €T0 MPH PEIICHUN
3a1a4;

BJIaJIETh OHSATUSIMU
nepBooOpasHas GyHKLu,
oTpeieNICHHBIN HHTETPalL;
MIpUMEHATH Teopemy HproToHa—
JleiiOHMIIA U €€ CIIEACTBUSA 1A
pelieHus 3a1ad.

Hocmuoicenue pesynbmamos
paszoena I;

C80D0OHO NpUMeHAMb annapam
MamemMamuyecKko20 aHaiu3a ons
uccnedosanus yHKyuil u
nocmpoenus 2paghuxos, 8 mom
yucie uccie0o8anus Ha
BbINYKIOCb,

onepuposams NoHsmMuem
nepeoodpasHoll hyHKyuu 01
peuieHus 3a0ay;

081a0emb OCHOBHLIMU C8EOEHUAMU
06 unmezpane Horomona—
Jletibnuya u e2o npocmeuuiux
NPUMEHEHUSX,

onepuposamv 8 CmaHOAPMHbIX
CUMYayusx nPpou3800HbIMU
BbICULUX NOPSOKOB,

yMemb npuUMeHAms Npu peueHuu
3a0au c80UCMEa HENnPepPblBHbIX
dyHKyu;

yMemb npuMeHams npu peuleHuu
3a0au meopemsl Betiepwumpacca;
yMemb 6bINOHAMb
NPUOIUINCEHHbIE BbIUUCTIEHUS
(Memoovl peutenuss ypagHeHutl,
BbIUUCTIEHUS ONPEOeNEeHHO20
unmezpana);

YMemb NPUMEHAMb NPULONCEHUE
nPOU3B0OHOU U ONPEOEIeHHO20
UHmMe2pana K peueHuio 3a0ay
ecmecmeo3HaAHUsL,

611a0emsb NOHAMUSIMU BMOPAsL
NPOU3B00HAS, 8bINYKILOCTb
epaghuxa gynxkyuu u ymemso
uccie008amv YYHKYUIO Ha
BbINYKIOCHIL
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B noeceownesnoti srcusnu u npu
uzyyeHuu opyaux y4eoHvlx
npeomemos:

— pemiaTh MPUKJIAIHBIC 33]1a4d U3
ouonoruu, GU3NKU, XUMUH,
9KOHOMUKH U JAPYTHX MPEAMETOB,
CBSI3aHHBIE C UCCIICIOBAHUEM
XapaKTEPUCTHK MPOIECCOB;

—  UHTEPHPETHPOBATH MOJYUCHHBIC
PE3YIIBbTATHI

Cmamuc
muka u
meopus
6EepoAmMHO
cmeil,
J02UKa u
KomobOuna
mopuka

— OmnepupoBaTrb OCHOBHBIMHU
oInucaTeIbHbIMU
XapaKTepUCTHUKAMH YHCIOBOTO
Habopa, MOHATHEM TeHepaTbHast
COBOKYITHOCTb U BBIOOPKOH U3 HEE;

—  OIEpPUPOBATh MOHATUAMU: YaCTOTA
U BEPOSATHOCTb COOBITHS, CyMMa U
IIPOU3BEICHNE BEPOSITHOCTEM,
BBIUUCIISTh BEPOSTHOCTU COOBITUI
Ha OCHOBE M0JCYETa YHucia
HCXO/IO0B;

—  BJIaJIETh OCHOBHBIMU NOHATUSIMHU
KOMOWHATOPHUKH U YMETh UX
IIPUMEHSTH [IPU PELICHNUH 33]1a4;

— HMETb [IPE/ICTaBICHUE 00 OCHOBAX
TEOPUU BEPOATHOCTEH;

— HMETb [IPEICTABICHUE O
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4allHbIX BEJIMYHMHAX U
pacrpeeNeHusx, o
HE3aBHCUMOCTH CITy4alHBIX
BEJIMYNH;

— HMETb MIPE/ICTaBICHHUE O
MaTEMaTHYECKOM OXKUAAHUH U
JUCTIEPCUU CITyYalHBIX BEIHYNH;

— HMETb [IPEICTABICHHUE O
COBMECTHBIX paclpeAeiIeHUsX
CIyYaHBIX BEJIUYMH;

— IOHMMATh CYTh 3aKOHA OOJIBIINX
qucen U BBIOOPOYHOTO METO/1a
U3MEPEHUS BEPOSITHOCTEN;

— HMETb [IPEICTABICHUE O
HOPMaJIbHOM paclpeAcCHUN U
prUMepax HOPMaJIbHO
pacnpeesIeHHbIX CIIy4aliHbIX
BEJIMYNMH;

— HMETb [IPEICTABICHUE O
KOPPEJALUY CITydyailHbIX BEJIUYHUH.

B noscednesnoti ocusnu u npu

Locmuoicenue pe3yromamog
pazoena l;

umems npeocmasienue o
YEeHMPaibHOU NpeodeibHOll
meopeme;

umems npeocmasienue o
8b100POUHOM KOS huyuenme
Koppenayuu u 1IuHeuHou
peepeccuu;

umems npeocmasiexue o
CMAMUCMuYecKux 2unome3ax u
npogepke CmamucmuyecKou
2unomeswl, 0 CmMamucmuKe
Kpumepusi u ee ypogHe
3HaUUMOCmu;

umems npedcmasierue o Cesa3u
IMAUPUYECKUX U MEOPEeMUYecKUxX
pacnpeoeneHull;

umMemub npedcmasieHue o
KOOUpo8anuu, 080UYHOU 3aNUCU,
080UUHOM Oepese;

61a0emsb OCHOBHLIMU NOHAMUAMU
meopuu epagos (epagh, sepuiuna,
pebpo, cmeneHb 8epuiubl, NYyMb 8
epaghe) u ymemv npumMeHsAmMs UX
npu peutenuy 3a0a4;

umMemsb npedCcmasiieHue 0 0epesbsix
U ymems NPUMEHAMsb NpuU peuleHuu
3a0au;

611a0emsv NOHAMUEM CEA3HOCMb U
yMemb npuUMeHsms KOMHNOHEHNbl
CBA3HOCMU NPU peueHUU 3a0al,
yMemb 0Cyuwecmsisims nymu no
pebpam, 00x00bl pebep u sepuiun
epagha;

umems npedcmasierue 0o
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usyuenuu opyaux npeomMemos:
BBIUUCIISATH WU OLICHUBATh
BEPOSITHOCTH COOBITUH B peaibHON
KU3HU;

BBIOMPATH METO/IbI TOAXOISIIETO
MpeJCTaBICHUS U 00pabOTKH
JAHHBIX

IUNEPOBOM U 2AMUTLIMOHOBOM
nymu, umems npeocmasieHue o
MPYOHOCMU 3A0a4U HAXOHCOCHUS
2aMUILMOHO8A NYMU,

—  81a0emb NOHAMUAMU KOHEYHbLE U
cuemHble MHOJNCECM8a U yMemby Ux
NPUMEHSMb NPU PEUEHUU 3A0aY,

—  yMemb NPUMEHAMb MEMOO
Mamemamuyeckou UHOYKYUuu,

—  yMemb NPUMEHSMb NPUHYUN
Jupuxne npu pewenuu 3a0au

Texcmoent
e 3aoauu

Pemars pa3nbie 3anaun
MOBBIIIEHHOW TPYIHOCTH;
aHAJIM3UPOBATh YCIOBUE 331a4H,
BBIOMPATH ONTHMAJIBHBIN METO]
peleHus 3a/1auu, paccMaTpHUBast
pa3IMYHBIE METOJIBI;

CTPOUTH MOJIEJIb PEIICHUs 3a/1a4H,
IIPOBOJIUTH JJOKa3aTeIbHbIE
paccyXIeHHS MTPHU PEIICHUN
3ajJauy;

pemiarh 3aa4u, TpeOyoIIe
nepebopa BapuaHTOB, IPOBEPKU
YCJIOBUH, BBIOOPA ONTUMAIILHOTO
pe3yibTara;

aHAJIM3UPOBATh U
MHTEPIPETHUPOBATH NOJIYYECHHBIE
peleHus B KOHTEKCTE yCIOBUS
3aJjauu, BIOUpATh PELICHUs, He
MPOTHBOPEYAINE KOHTEKCTY;
NEPEBOIUTH MPH PEIICHUH 3a/1aun
MH(OpMaIHIO U3 OJHON (POPMBI
3aIlUCH B JPYTYIO, UCTIONB3Ys TIPU
HE00XOAMMOCTH CXEMBI, TAOIUIIBI,
rpaduku, TuarpaMmBbl.

B noeceownesnotui scusnu u npu

u3yyeHuu Opyeux npeomemos:
pemaTh MpaKTHYECKUE 3aJa9u 1
3a]]auu U3 IPYTUX MPEIMETOB

—  Hocmuoicenue pesynbmamos
paszodena |

Hcmopus
Mamemam
uKu

NMmets npeacrasiaeHue o BKIAAE
BBIJJAIOIIMXCSI MATEMAaTUKOB B
pa3BUTHE HAYKU;

ITIOHUMATh POJIb MAaTEMATHKH B
pa3zsutumn Poccun

Hocmuoicenue pesynbmamos
pazoena |

Memoowt
mamemam
uKu

Hcronp30BaTh OCHOBHBIE METOTbI
JI0Ka3aTeNbCTBA, IIPOBOAUTH
J0Ka3aTeJIbCTBO U BBIIIOJIHATH
OIPOBEPIKECHHUE;

IMPUMCHATH OCHOBHBIC MCTO/IbI

—  Jocmuoicenue pesynbmamos
pasoena l;

—  NPUMEHSIMb MAMeMamuyecKue
3HAHUSL K UCCTEO08AHUIO
OKpYdHCcalouje2o mupa
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pEelIeHNs MaTeEMaTUYECKUX 33/1a4;
Ha OCHOBE MaTeMaTHUYECKUX
3aKOHOMEPHOCTEN B ITPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPLICHCTBO OKPYXKAIOLIETO
MHpa U IPOU3BEICHNN UCKYCCTBA,
MIPUMEHSATH IPOCTEUIINE
IIPOrPaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMM YHUKAIIUOHHbBIE
CUCTEMBI IIPH PELLICHUN
MaTeMaTHYECKHX 3a1a4;
I10JIB30BATHCA IIPUKIIAIHBIMU
IIPOrpaMMaMH U IIpOrpaMMaMu
CUMBOJIbHBIX BBIYUCIICHUH JI1s1
HCCIIEI0OBAaHUS MATEMATUYECKUX
00BEKTOB

(moodenuposanue usuuecKux
npoyeccos, 3a0a4u IKOHOMUKU)

T'eomemp
us

Brnaners reomerpudyeckumu
MOHATHUSAMM IIPH PELLICHUHU 3aj1a4 U
MIPOBEICHUU MaTEMaTHYECKIX
paccyxJIeHU;

CaMOCTOSITENTFHO (hOPMYITHUPOBATh
OIpeJIeJIEHUs] TEOMETPUYECKHX
¢buryp, BbLABUraTh TUIOTE3BI O
HOBBIX CBOMCTBaX W MpU3HAKaX
reoMeTpuueckux Guryp u
00OCHOBBIBATh MJIM OIIPOBEPIaTh
KX, 0000I11aTh WU
KOHKPETU3UPOBATh PE3yIbTAaThI HA
HOBBIX KJ1accax (puryp, mpoBOJIUTH
B HECIIOKHBIX CITyJasx
kiaccudukanuio puryp mno
Pa3IMYHBIM OCHOBAHUSIM;
HCCIIeI0BaTh YEPTEKHU, BKIIOYAs
KOMOMHaIMu Guryp, U3BjieKaTh,
UHTEPIPETHUPOBATh U
peoOpa3oBbIBaTh HHPOPMAIIHIO,
IIPEJCTaBICHHYIO Ha YepTexkKax;
pemaTh 3a/1a4i TeOMETPHYECKOTO
COJZIep KaHusl, B TOM YHCIIE B
CUTYyallMsX, KOT'/Ia allTOPUTM
peleH st He CIIeTYET SIBHO U3
YCJIOBHUS, BBIIIOJIHSATH
He0OXOIUMBIE Ui peleHus
3aJ1auu JIOTIOJTHUTENIbHBIE
MTOCTPOESHHSI, UCCIIETOBATh
BO3MOKHOCTh IPUMEHEHUS
TeopeM U GOPMYIT JIJIsl PEIICHHS
3ajau;

yMeTb (OpPMYIUPOBATH U
JI0Ka3bIBATh TEOMETPUICCKHE

Hmemv npeocmasnenue 0o
AKCUOMAMUYECKOM Memooe,
enademsv NOHAMUEM
2eomempuieckue Mecma movex 6
npoCmMpancmee u ymenms
NPUMEHSIMb UX OJIsL PEULEHUS.
3a0ay;

yMemb npuMeHams 05 peuleHus
3a0au c80UCMEA NIOCKUX U
08Y2PAHHBIX Y2108, MPEXSPAHHO2O0
yena, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Vend,
61ademsv NOHAmMuem
NePneHOUKYIAPHOE CeueHUe
npU3MbL U YyMEMb NPUMEHAMb €20
npu pewenuy 3a0au;

umems npedcmasiienue o
080UCMBEHHOCIU NPABUTLHBIX
MHO20CPAHHUKOB,

enademsv NOHAMUAMU
YeHmpaibHoe U NApaielbHOoe
NPOEKMuUpOBaHUe U NPUMEHIMb UX
npu nOCMpoenuly cedeHull
MHO20CPAHHUKO8 MEeMOOOM
npoexKyul;

umems npedcmasienue o
pazeepmie MHO202PAHHUKA U
Kpamuaiiuiem nymu Ha
NOBEPXHOCIU MHO20CPAHHUKA,
umems npedcmasienue o
KOHUYECKUX CeYeHUsIX,

umems npedcmasiienue o
Kacarowuxcs cghepax u
KOMOUHayuu mei paujenus u
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YTBEPKICHUS;

BJIAJICTh TIOHSITUSMH
CTEpPEOMETPHUH: IPU3Ma,
napaJulesenure]], mupamMmuia,
TETPasap;

UMETh MPEJICTaBICHUS 00
aKCHOMaX CTEPEOMETPUH U
CIICICTBUSIX U3 HUX U YMETb
HNPUMEHATH UX [IPU PEIICHUN
3ajay;

YMETb CTPOUTH CEUCHHS
MHOT'OTPaHHHKOB C
WCTIOJIb30BAHUEM Pa3TMYHBIX
METOJIOB, B TOM YHCJIE H METO/1a
CIIE/IOB;

UMETh TIPEJICTaBICHHUE O
CKPEIIMBAIOIIUXCS MPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI ¥ pacCTOSIHUE MEKITY HUMH;
MPUMEHSTH TEOPEMBI O
MapajuIeIbHOCTH TPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE MPH
peIIeHIH 3a/1a4;

YMETh IPUMEHSTH MapajieIbHOe
POEKTUPOBAHUE JUIS
n3o0paxxeHus Guryp;

YMETh IPUMEHATH
NEPIEHAUKYISIPHOCTH IPSIMOH U
IUTOCKOCTH TIPH PELICHUH 337134,
BJIAJIETh MMOHITUIMHU
OpPTOTOHAJILHOE IPOSKTHPOBAHUE,
HaKJIOHHBIE M UX TPOEKINH, YMETh
MIPUMEHSTH TEOPEMY O TpeX
NEePIEeHUKYISPaX MPU PEIICHUN
3ajay;

BJIAJICTh TIOHSTUSIMH PACCTOSIHUE
MeXay purypamu B IpoCTpaHCTBE,
OOIM ePHEeHANKYISIP ABYX
CKPEIIMBAIOIIUXCS MPSIMBIX U
YMETh MIPUMEHSITh UX TPH
pelIeHNH 3a/1a4;

BJIQJICTh MMOHITHEM YTOJI MEXTY
MPSIMO ¥ TUTOCKOCTBIO H YMETh
NPUMEHSATH €r0 NP PeIIeHUH
3ajmad;

BJIAJICTh TIOHSTUSIMH JABYTPaHHBIN
YTOJI, YTOJI MEX/Y TUIOCKOCTSIMH,
MePIIEHIUKYIISIPHBIE TTIOCKOCTH U
YMETh IPUMEHSATh HX MIPU
peIlIeHIH 3a/1a9;

BJIAJICTh MOHITUSIMH IPU3Ma,

YMemb NpUMeHAmb ux npu
peutenuu 3a0a4;

NPUMEHSMb NPU PEUeHUU 3a0ay
Gopmyny paccmosinusi om mouKu
00 niockocmu;

e1a0ems pasHbIMU CNOCOOaMU
3a0anusi NPSAMOU YPAGHEHUAMU U
yMemb npuUMeHams nPU peuleHuu
3a0ay;

NPUMEHAMb NPU PEUeHUU 3a0ay U
0oKasamenbcmee meopem
BEKMOPHBLL MEMOO U MEMOO
KOOpOUHam;

umems npeocmasieHue 0o
axkcuomax oovema, npUMeHsms
Gopmynel 00vemos
NPSAMOY20IbHOZO
napanneienuneod, npusMsl u
nupamuovl, mempa’opa npu
peuieHuu 3a0a4,

npUMeHsIMb meopemvl 00
OMHOWEHUsX 0ObEMOB NpU
peuieHuu 3a0a4,

NPpUMEHSIMb UHmMe2pan Ois
BbIUUCTIEHUSL 00bEMOB U
nosepxHocmetl mei 6paujeHus,
BbIUUCTIEHUSL NIOWAOU
cpepuueckozo nosca u obvema
Wapoeoco cnosi;

umems npedcmasiienue o
OBUIICEHUSIX 8 NPOCMPAHCMEE:
napaiieibHoM nepetoce,
CUMMeMpPULU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
cUMMempuu, NOBOPOMe
OMHOCUMENbHO NPAMOL,
BUHMOBOU CUMMEMPUL, YMEMb
NPUMEHSAMb UX NPU peleHuu
3a0ay;

umMemyb npedcmasieHue o niouaou
OpPMOCOHANLHOU NPOEKYUU;
umems npedcmasienue o
MpexepaHHoOM U MHO202PAHHOM
yele u nPpUMeHsms c8oUCmad
NIIOCKUX V2TI08 MHO202PAHHO20
Yyena npu peuwienuy 3a0au;
uMemsb npeocmasieHus o
npeobpazosanuu no0oous,
20MOmemuy u ymems nPpUMeHsAmMsb
UxX npu peuwlenuu 3a0a4,

yMemb peuams 3a0ayu Ha
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napajuiesienunes u IpuMeHsTh
CBOMCTBA NapajulesIenuIesa npu
pelIeHUH 3a]1aY;

BJIAJICTh IOHSTUEM
MIPSIMOYTOJIBHBIN MTapajuIeIeuIe]
Y IPUMEHATH €r0 IPU pPelIeHUU
3ajay;

BJIA/IETh MOHATHAMH MUPaAMHJIA,
BU/JIBI TUPAMHU/I, DJIEMEHTBI
MPaBUIILHON MUPAMUJIBI U YMETh
MPUMEHSTh UX MPU PELICHUN
3ajay;

UMETh MPEJICTaBICHUE O TeOpeMe
Ditnepa, NpaBUIbHbBIX
MHOT'OTPaHHUKAX;

BJIQ/IETh MOHITHEM IUIOLIA/IN
MOBEPXHOCTE MHOTOTPAHHUKOB U
YMETh MIPUMEHSATH €T0 MpPHU
pElIeHUH 33]1aY;

BJIAJICTh TOHATUSIMU TEJa
BpanieHus (UIMHAP, KOHYC, [ap
u cdepa), X CeUYeHUs: U yMEeTh
MPUMECHSITH UX TIPU PEIICHUN
3azauy;

BJIQJICTh IOHATUSMHU KacaTelIbHbIe
MPSIMBIE U TUIOCKOCTH U YMETh
MIPUMEHSTH U3 NPU PEUICHUH
3ajay;

HUMETh MPEJCTaBICHUS O
BIMICAaHHBIX U ONMHMCAHHBIX chepax
U yMEeTh IPUMEHSATDH UX MPU
pelIeHnH 3a]1aY;

BIIQ/IETh MOHITUSIMH 00BEM,
00BEMBI MHOTOTPAaHHUKOB, TEJ
BpAIICHUS U IPUMECHSTh UX ITPU
pelIeHny 3a/1ay;

HUMETh IPEJCTaBICHUE O Pa3BEPTKE
LWIMH]Ipa U KOHYCa, TUIOIIa I
MOBEPXHOCTU LUJIMHAPA U KOHYCA,
YMETh MPUMEHSTH UX TIPH
pelIeHny 3a/1ay;

MMETh MPECTABIEHUE O IIOUIaIN
chepsl U yMETh IPUMEHSATD €T0
MIpU PEILICHUH 3a/1a4;

YMETh pelIaTh 3a7a4i Ha
KOMOWHAIIMK MHOTOTPAHHUKOB U
TeJ BpallleHHUS;

HMMETh MPEJCTaBICHUE O MO00Un
B IMPOCTPAHCTBE M YMETh PEIIaTh
3aJla4¥ Ha OTHOIIEHHE 00BEMOB U
TTONIAZEH TOBEPXHOCTEN

NIOCKOCMU Memooamu
cmepeomempuu;

—  yMemb NpuMeHsams Gopmyvl
00beM06 npu peueHuy 3a0ay
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moA0OHBIX (uryp.

B noeceonesnol scuznu u npu
usyuenuu opyaux npeomMemos:

— COCTaBJISTH C MCIIOJIb30BaHUEM
CBOWCTB Ir€OMETPUUYECKHX PUTYp
MaTeMaTHYECKUE MOICIH IS
peleH s 3a/1a4 MPaKTUIECKOTro
XapakTepa H 33724 U3 CMEKHBIX
TMCLUIUIAH, UCCIIEIOBATh
MOJTyYCHHBIC MOJICITU U
MHTEPIPETHPOBATH PE3YNIbTAT

Bexmoput | — BnaneTb NOHATHSIMH BEKTOPHI U —  Jlocmuoicenue pe3yiomamoé
u UX KOOPJIUHATHI; pazoena l;

Koopouna — YMECTb BBIIIOJHATH OIICPALIUU HAJ —  HaxoOumv obwvem

mol 6 ;

BEKTOpaMH, napannenenuneda u mempasopa,
fpocmpan | —  yuCroNIb30BaTh CKAIAPHOE 3A0aHHBIX KOOPOUHAMAMU CEOUX
cmee MPOU3BEACHUE BEKTOPOB IIPU gepullH;

)
PCHICHHN 3a1a9, —  3a0a6amv NPAMYIO 6
— IPUMEHATH ypaBHEHHE IIJIOCKOCTH, npocmpancmee;

(bopMyITy pacCTOSTHUS MEXKITY
TOYKaMH, ypaBHEHHE cepbl IIPH
pCLICHUY 3a/1ay;

— NPHUMEHSTH BEKTOPBI U METOJ
KOOPJAMHAT B IPOCTPAHCTBE MPH
pELICHUY 33124

—  HAxXo0umv paccmosiHue om mouku
00 NJIOCKOCMIUL 8 cucmeme
KOOpOUHam;

—  HAxoO0umv paccmosiHue mexncoy
CKPEeWUBAIOUWUMUCS, NPIMBIMU,
3A0AHHBIMU 6 CUCTeMe
KOopouHam

Coaep:xanue yueOHoro npeamera «Maremaruka» (yriy0JieHHbINH YPOBEHb)
Aure0pa u Ha4YaJ1a MaTeMaTH4YeCKOI0 aHAIN3a

[ToBTOpenue. Pemenne 3agad ¢ MCHOJIB30BAHHUEM CBOMCTB UMCEN M CUCTEM CUMCIICHUS,
JIETMMOCTH, JO0JIEW M 4YacTel, MPOLEHTOB, MOAyJel yncel. Pemienne 3a1ad ¢ UCHOIb30BaHUEM
CBOWCTB CTeNeHel U KOpHEH, MHOIOWIEHOB, NpeoOpa3oBaHUN MHOTOWIEHOB U JIpOOHO-
paloHaIbHBIX BBIPAXKEHUI. Pelenne 3a1ad ¢ MCIOJIb30BaHUEM TpalyCHON Mepbl yriia. Monyib
YHCclla U ero cBoiicTBa. PemieHue 3a1a4 Ha JBMKEHHE M COBMECTHYIO pabOTy, CMECH U CIUIABbI C
MOMOMUIbIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAallMOHATIBHBIX YpaBHEHUH U UX cucTeM. Perienue
3a7a4 C IOMOIIBI0 YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW IEPEMEHHOM, C
OPUMEHEHHEM M300paXeHUsI UYHUCIIOBBIX HPOMEXYTKOB. PeleHne 3amad ¢ HCHOIb30BaHUEM

YUCIOBBIX (YHKIUH M ux rpadukoB. Mcnonb3oBaHue CBOWCTB W TpadUKOB JHMHEHHBIX H
KBaJPaTHUYHBIX (QYHKIMHA, OOpATHON MPOMOPHUOHANBEHOCTH W (yHKIuH Y =+ X. OyHKIuH

«IpoOHas 4acTb uucia» Y ={X} U «1enas 4acTb 4yucia» Y =[X]. I'padmueckoe perienue

ypaBHeHHfI U HCPABCHCTB. Hcnonn3oBanme onepaum‘/i HaJa MHOXECTBaAMU M BBICKA3bIBAHUSIMMU.

Hcnonp30BaHWe HEPABEHCTB W CHCTEM HEPaBEHCTB C OJHONM TEPEMEHHOM, YHCIOBBIX
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MIPOMEKYTKOB, UX OOBEIMHEHUH W mepeceueHuid. [IpuMeHeHrne mpu pemeHuu 3aaad CBOWCTB
apu(METHUECKOW U TeOMETPHUYECKON MPOrpeccHH, CyMMHUPOBAaHHUS OECKOHEYHOW CXOAsIIencs
T€OMETPUYECKON ITPOTPECCUM.

MHosxecTBa (4YHCIIOBBIE, TeoMeTpudeckux (uryp). XapakTepUCTHUYECKOE CBOMCTBO,
JJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOEe, OecKOHeuHOoe MHOKecTBO. CrocoObl 3amaHus
MHOecTB. [logMHOXkecTBO. OTHOLIEHUS NPUHAJIEKHOCTH, BKIIOYEHU, paBeHcTBa. Onepanuun
Hax MHOkectBamu. Kpyru Diinepa. KoHeuHble W OECKOHEUHBIC, CUYCTHBIE M HECUCTHBIC
MHO>K€ECTBA.

VctuHHBIE U JIOKHBIE BBICKA3bIBaHMS, OIEpallMi HaJl BBICKA3bIBAHUAMU. Aneedpa
evickazvieanuti. CBs3b BBICKA3bIBAHMM C MHOKeCTBaMU. KBaHTOpBI CyIlleCTBOBaHUS U
BCEOOIIIHOCTH.

3akoHbl JIOTUKUA. (OcHoGHble no2uveckue npaeuna. PemeHue JIOrMyeckux 3aaad c
HCII0JIb30BAaHUEM KPYTOB DHIepa, OCHOBHBIX 102UYECKUX NPABUL.

YmMmozakimoueHusi. OOOCHOBaHMS M J0OKa3aTeIbCTBO B Maremaruke. Teopembl. Bumbl
MaTeMaTUYeCKUX YTBEpKIEHUN. Buodwl Odokazamenvcms. Mamemamuueckas uHOYKYuUA.
Ymeepoicoenus: obpamnoe OanHOMy, NPOMUBONONOINHCHOE, 0OpAMHOE NPOMUBONOTIONCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBUS.

Ocnoenas meopema apugmemuxu. Ocmamku u cpasnenus. Aneopumm Esxiuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®Pepma. (-uunvie cucmemvl CHUCTEHUSL.
Qyukyus Diinepa, Yucio u cymma oerumeinel HamypaibHo20 YUcia.

Panuannas wmepa yria, TpPUTOHOMETpPUYECKAass OKPYKHOCTb. TpUTrOHOMETpUYECKHe
GbyHKIMKM yucen U yriaoB. QopMyiibl MPUBEAEHUS, CIO0KEHUS TPUTOHOMETPUYECKUX (DYHKIUH,
dbopMynbl ABOMHOIO M TOJOBUHHOIO aprymeHta. IIpeoOpa3oBaHue CyMMBbI, pa3HOCTH B
NPOM3BECHUE TPUTOHOMETPUUECKUX (DYHKIIMNA, U HA0O0POT.

Hynu ¢yHKuMH, OpPOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombinee wu
HauMeHbllee 3HaueHue GyHkuuu. Ileproanueckrue GpyHKINK U HAaUMEHbIINHI niepruoa. YUeTHble U
HEYETHbIE (PYHKIINHU.

Tpuronomerpuueckie (GyHKIMH YHUCIOBOrO aprymeHra Y =COSX, y=SinX, y=tgXx,
y =ctg X. CoiicTBa ¥ rpaQKy TPUTOHOMETPUYECKUX (DYHKLINH.

OOpaTtHble TpUroHOMeTpHueckue (QyHKUMHU, UX TJIaBHbIE 3HAUYEHHUs, CBOMCTBA U rpaduku.
Tpuronomerpuueckue ypaBHeHus. OIHOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. PemieHue
IIPOCTEUIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. IIpocteiline cucreMbl TPUTOHOMETPUUECKUX

YpaBHEHUM.
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CreneHb C  JEHCTBUTEIBHBIM  TOKa3aTeJIeM, CBOWMCTBa crTemeHd. [Ipocteitmue
NoKa3aTebHbIC YpaBHEHHs W HepaBeHCTBA. [lokazaTenbHas QyHKIUS U €e CBOMCTBA M Ipaduk.
Yucno € u pyHkuus y =e*.

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBI W HATypalbHBIA  Jorapudm.
[IpeoOpa3oBanue  jorapupmMuuecKux  BelpakeHui. Jlorapudmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpauK.

Crenennas ¢yHKIMS U ee CBOMCTBA U rpaduk. ppannoHalibHble ypaBHEHHUS.

[lepBuuHble MpeACTaBIECHUS O MHOXKECTBE KOMIUIEKCHBIX uucen. [Jleticmeua c¢
Komniekcuvimu uuciamu. Komnnexcno conpsowcennvie uucna. Mooynv u apeymenm uucha.
Tpuconomempuyeckas Gopma KomniekcHoeo uucia. Pewenue ypaeHnenuli 8 KOMHIEKCHbIX
yucuax.

Meton uHTEepBanoB A pelieHus HepaBeHCTB. lIpeoOpa3zoBanusi rpaduxoB ¢GyHKIIHI:
C/IBUT, YMHOKCHHE Ha YHUCIIO, OTPaK€HHE OTHOCHTEIBHO KOOpIMHATHBIX oceil. ['padmueckue
METO/BI PEeIICHNs YpaBHEHHI U HEPaBeHCTB. PeleHne ypaBHEHUI U HEPABEHCTB, COAEPIKAIINX
MEPEMEHHYIO TI0]T 3HAKOM MOJTYJIS.

CucreMbl MOKa3aTeNbHBIX, JOrapu(PMUUECKUX U UPPALUOHATBHBIX ypaBHeHUH. CHCTEMBI
MOKa3aTeJbHBIX, JIOTAPU(YMUIECKUX U UPPAIIMOHATILHBIX HEPABEHCTB.

Bsanmuo obparnbie pyakmmn. ['paduku B3auMHO 00paTHBIX (YHKITHIA.

YpaBHEHUsI, CUCTEMBI YPABHEHUH C ITApaMETPOM.

@opmyna bunoma Hetomona. Pewenue ypasHenuii cmenenu gvluie 2 cneyuaibHuiX 6UO08.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpugooumwvie muo2ouneHvl. OcHOGHAA
meopema  aneeopvl. Cummempuueckue MHO204NeHbl. Llenouucnennvie u  yeno3HauHvie
MHO20UJIeHDbL.

HHuoganmossi ypasnenus. Llennvie opobu. Teopema Depma o cymme K8aopamos.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembi 0 npubaudICEHUU OClICMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHoocecmsa Ha KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Monstne mpenena GyHKIMM B TOUKe. [loHamue npedena QyHKyuu 8 OGECKOHeUHOCmU.
Acumnmomuol epagpuxa @ynxyuu. CpasHeHnue OECKOHEUHO MANbIX U OECKOHEYHO OONbULUX.
HenpepwiBHOCTh (hyHKIMU. Cooticmea Henpepwinvix ¢hynxyui. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢ynkuuu. [IpomsBoanas ¢yHkumm B Touke. KacarenpHas K
rpadpuxky @yHkuuu. I'eomerpuueckuii M (U3MYECKUH CMBICT MPOU3BOAHON. [Ipumenenue
npou3eooHou 6  (usuke. [IpousBomHble  BJIE€MEHTApHBIX  (YHKIMM. [IpaBuia

Qg epeHIMpoBaHus.
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Bropas nmpousBogHas, ee reoMeTpruIeCKUil U U3HMIECKUI CMBICIT.
Touku skcTpemMyMa (MakcMMyMmMa M MUHUMYyMa). MccienoBaHue sieMEHTAapHBIX (YHKLIMH Ha
TOYKHM DSKCTpEeMyMma, HauOOJbIlee W HaWMEHbIIEE 3HAYCHHWE C TIOMOIIBIO TMPOU3BOAHOM.
Ilocmpoenue epaguros ynxkyuii ¢ nomowwro npouseoousix. llpumenenue npouzeooOHoOU npu
pewenuu 3a0ay. Haxooicoenue sxcmpemymos yHKyuii HeCKONbKUX NEePeMEeHHDbIX.

[TepBooOpaznas. Heonpenenennsii uarerpai. IlepBooOpa3Hbie 3MeMeHTapHBIX (PYHKIUI.
[Tnomane kpuBonmHEWHON Tpanenuu. @Popmyna Herotona-JleliOauna. OmnpeneneHHbINA
UHTErpan. Buiuucnenue naowaoeii naockux @ueyp u odOvemMos mei 6pawjeHusi ¢ NOMOubIO
unmezpaza.

Memooul pewenus GyHKYUOHANbHBIX YPAGHEHUI U HEPABEHCME.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeopHs rpadgoB 1 KOMOMHATOPHKA

IToBropenue. Hcnonb3oBanue Tabiaull M JUarpaMM Ui TMPEACTaBICHUS JIaHHBIX.
Pemenue 3a1ay Ha MpUMEHEHUE ONMUCATENbHBIX XapAKTEPUCTUK YUCIOBBIX HAOOPOB: CPEeIHUX,
HauOOJIBIIEr0 U HAUMEHBIIEro 3HAU€HUs, pa3Maxa, JAUCIEPCUM U CTAaHAAPTHOTO OTKJIOHEHUS.
Brranciienne 49acToT W BEpOSTHOCTEW COOBITHH. BbrumcieHHe BepOsSTHOCTEH B OIBITaX C
PaBHOBO3MOXHBIMM  3JIEMEHTApHBIMH  HMcxofaMmu.  Vcmosb3oBaHME ~ KOMOMHATOPHKH.
Beruucnenne BeposiTHOCTEH HE3aBUCHUMBIX cOObITUH. Mcrmonb3oBaHue (GOpMyINbl CIOXKEHUS
BEPOSATHOCTEH, AuarpamMm Ditliepa, 1epeBa BepoITHOCTeH, hopmyibl beprymm.

Beposmnocmnoe npocmparncmeo. Akcuomvt meopuu 6eposmHocmetl.

VYcnoBHas BeposTHOCTh. [IpaBuno yMHOXeHHs BeposTtHocTed. Dopmyna nosHOU
BepositHOCTH. Dopmyina baiieca.

JluckpeTHble ciydaiiHble BEMUYMHBI U pactpeneieHus. COBMECTHbIE pacIpe/ieieHMs.
Pacripenenenuie cymmbl U TPOU3BEACHNS HE3aBUCUMBIX CIIydYallHbIX BEJIMYUMH. MaTeMaTuieckoe
OKHUJAHUE W JUCHEPCHS CIIy4alHOM BEJIWYMHBI. MaTeMaTHUecKOe OXHJaHUE WM AUCIIEpPCHUs
CYMMBI CIIy4aliHbIX BEJIUYHH.

bunapnas cnydailHag BenwuMHa, pacnpeneiieHue  bepHymm.  ['eoMmerpuueckoe
pactpeneiieHne. bUHOMMaBHOE pacHpelereHue M €ro CBOMCTBA. [ unepeceomempuueckoe
pacnpeoenenue u e2o ceoucmaa.

HenpepeiBHble  ciydaiiHble  BenuuuHbl.  [ImoTHOCTH  BeposTHOCTH.  DyHKIMA
pacnpeneneHus. PaBHoMepHOE pacnipeeneHue.

Tlokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpezneneHue. OyHKIUSA
Jlarnaca. Ilapamerpsl HopManbHOro pacnpeneneHus. [Ipumepbl cilydallHBIX — BEJIWYMH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEpPEHU, poCT uenoBeka). [leumpanvras

npeoenvbHas meopema.
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Hepasencmeso Yeowviwesa. Teopema Yebviumesa u meopema bepuyanu. 3axon 6onvuiux
yucen. Bvibopounviii memoo usmepenus epoamuocmei. Ponv 3akona bonvuux yucen 8 nayke,
npupoode u obuecmse.

Koapuanus nByx cnydailHeix BeiauuuH. [lonatue o ko3duimieHTe KOppessiui.
CoBMecTHBIC HAONIOZACHUS JABYX CIYYalHBIX BEIUYHMH. Bwulibopounwviii  ko3pduyuenm
koppensayuu. Jluneiinas pezpeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee YpPoGeHb 3HAYUMOCHIU.
Ilposepka npocmeriwiux eunomes. Imnupudeckue pacnpeoeieHus U Ux cesa3b ¢ meopemuiecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. HnvekmugHnvle U CIOPLEKMUBHbIE COOMBEMCMBUSI.
buexyuu. /{luckpemnas nenpepvignocme. Ilpunyun [Jupuxie.

Koouposanue. /[souunas 3anuce.

Ocnosuvie nousmusi meopuu 2paghos. [epeevs. [eouunoe Oepeso. Cesa3HOCM®.

Komnonenmul céaznocmu. [lymu na epage. Diineposuvl u I amunbmoHovl nymu.

I'eomerpus

[ToBTOpenue. Pemenune 3amad ¢ HCHOJIB30BAHUEM CBOWCTB (UIYp Ha IUIOCKOCTH.
Pemenue 3amau Ha 10Ka3aTeabCTBO U NOCTPOEHUE KOHTpHpUMEpPoB. [IpuMeHnenne npocreimmx
JOTMYECKUX MpaBui. PemeHwe 3agad C  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHUKAX,
COOTHOIIECHUH B MPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (DAaKTOB, CBI3aHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenne 3amau ¢ ucnonp3oBaHueM (PaKTOB, CBS3aHHBIX C OKPY)KHOCTsIMHU. PemieHue 3amau Ha
M3MEpPEHUs] Ha IIJIOCKOCTH, BBIYMCIEHUS JIWUH M IUomanei. Pewenue 3adau ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpuszma, napamienenunen, nupaMua, TETPasap.

OCHOBHBIE TIOHATUSI TEOMETPUU B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIICICTBUS
u3 HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsa mempaszopa. IlocTpoeHne ceueHuid MHOTOTPAHHUKOB METOJIOM
cnenoB. llenTpanpHoe mnpoektupoBanue. llocTpoeHue ceyeHHI MHOTOrpaHHHMKOB METOA0M
IIPOCKIUN.

CkpenuBaroliyecst IpsiMbIe B MPOCTPAHCTBE. YTOJ MEKIAY HUMU. Memoobl Haxoicoenus
PACCMOAHUL MeAHCOY CKPeUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapaieNbHOCTH MPSMBIX U IUIOCKOCTEN B mpocTpaHctBe. [lapannenbHoe
NPOEKTHPOBAaHUE U n300parkeHue puryp. I eomempuueckue mecma mouex 8 npOCMpAaHcmee.

[lepneHIUKyNSIpHOCTh TPAMOM U IJIIOCKOCTU. OpTOrOHaNbHOE IPOEKTUPOBAHMUE.

Haknonnslie n mpoekuun. TeopeMa o Tpex neprneHIuKyIsipax.
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Buoet  mempasopos.  Opmoyenmpuueckuti mempa’op, KAPKACHLIL — mempasop,
pasHozpannbiii mempal’op. lIpsamoyzonvusiti mempas’op. Meouansi u bumeouanst mempasopa.
Jlocmpaueanue mempasopa 0o napaiienenuneod.

PaccrossHust mexny ¢urypamu B mpoctpanctBe. OOmmMiA TMEpHIEHAUKYISIpP JBYX
CKPEIIMBAIOIIUXCS MTPSIMBIX.

VYrasl B mpoctpaHcTBe. llepneHIuKynsipHbIE IUIOCKOCTH. [110Wadb 0pmocoHanbHOuU
npoexkyuu. Ilepnenouxynsaproe ceueHue npusmvl. Tpexepanuviti U MHO20ZPAHMBIL V2Ol
Cesoticmea naockux yeno8 muocoepannozo yena. Ceoucmea niocKux u O08YSPAHHBIX Velos
mpexepanto2o yeuna. Teopemvl KOCUHYCOB U CUHYCO8 O/ MPEXePAHHO20 Yeild.

Bunsl  MHOTOrpaHHMKOB. Pazséepmku  MmHoeoepannuxa. Kpamuatiwue nymu na
HOBEPXHOCTU MHO202PAHHUKAL.

Teopema Oiinepa. 1lpaBuiibHbIE MHOTOTPAaHHUKH. /J[GolicmEEeHHOCMb NPAGUTLHBIX
MHO202PAHHUKOS.

[Tpusma. [Tapannenenunen. CeoiicTBa  mapauienenunesa. [IpsimoyronbHBIN
napajuienenunes. HakiaonHsle MpU3MBL.

[Mupamuma. Buabl nupamua. DJeMEHTHl TpaBWIbHOW mnupamuabl. [lupamuaer ¢
PaBHOHAKJIIOHCHHBIMU PeOpaMU U TPaHsIMH, UX OCHOBHBIC CBOMCTBA.

[Tnomaau moBepXHOCTEH MHOTOTPAHHHUKOB.

Tena Bpamenus: nniMHAP, KOHYC, map u chepa. CeueHus MUIMHAPA, KOHYCa W HIapa.

[IlapoBo¥i CEerMeHT, MapOBOi CIIOH, IAPOBOIl CEKTOP (KOHYC).

YcedeHHas mupaMu/ia U yCEUeHHBIN KOHYC.

Onemenmoi cipepuueckou ceomempuu. Konuueckue cevenus.

KacatenpHble TpsiMble W TIOCKOCTH. BrmcanHble M ommcanHble cdepsl. Kacarowuecs
cghepovl. Kombunayuu men 8pawjeHus.

Bextops! u koopauHaTel. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOPA HA YUCIO. YTOJ MEXKIY
BekTopamu. CKasipHOE MTPOU3BEACHHUE.

VYpaBHenue miockoctu. dopMmyna paccTOSIHUS MEXIy TOUYKaMH. YpaBHEHHUE c(hephl.
Dopmyna paccmosiHusi om mouku 00 niockocmu. Cnocobvl 3a0anust nPIMOU YPAGHEHUSIMU.
Pewenue 3a0au u 0okazamenbcmeo meopem ¢ NOMOWbIO 8eKMOPO8 U MemoOOM KOOPOUHAM.
Dnemenmsl 2eomempuu Macc.

[Tonstue obOwvema. OOBeMbl MHOTOTPAaHHUKOB. OOBEMBI TN BpalleHUs. AKcuombvl
06vema. Bvigoo ghopmyn 0b6vemos npsamoyeonivbHo2o napaiieienunedd, npuzmsvl U NUPAMUObL.
Dopmynvl 0111 HaxoxHcOeHus: obvema mempas’opa. Teopemvl 06 OMHOWEHUAX 00BEMOS.
IIpunoscenus unmezpana K blyUCIeHUIO 00beM08 U nogepxnocmei men epawjerus. Ilnowaow
cghepuueckozo nosica. Obvem waposozco cnos. l[Ipumenenue oo6vemMo8 npu peutenuu 3a0ay.
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[Tnomane chepsr.

Paseepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IMIMHIPA U KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB U TEJ BPAILICHUS.

[Tomo6ue B mpoctpancTBe. OTHOIIEHNE 00BEMOB M TUIOIIAICH TOBEPXHOCTEH MOAOOHBIX
dburyp.

sudicenusn 6 npocmpancmee. napanniebHblil NEPEHOC, CUMMEMPUsL OMHOCUMETbHO NIAOCKOCHIU,
YEHMPAbHAsL CUMMEMPUSL, NOBOPON OMHOCUMETLHO NPSAMOU.

Ilpeobpazosanue nooobus, ecomomemusi. Pewenue 3a0au Ha NIOCKOCMU  C

UCNOTIb306AHUEM CMEPEOMEMPUUECKUX Memooos.
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TemaTHyeckoe IVIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOJAMMbIX HA OCBOEHHE
KaKIA0M TeMbl
Anre6pa u HaYaJIa MATEMAaTHYECKOr0 AHAJIN3Aa, BEPOSITHOCTb U CTATUCTHKA, JIOTHKA,

Teopusi rpa¢g)oB 1 KOMOMHATOPUKA

OcHoBHOE cOnEpKAHKUE TI0 TEMAM Kou-Bo

qaCoB

10 kiaace

[ToBTOpenue kypca anredpsl 9 kiacca
IloBropenue. Pemenue 3amad4 C HCHIOIB30BAHMEM CBOMCTB 4YHMCEII M CUCTEM

CUMCIICHUS, JEIIMMOCTH, JA0JIEH U 4acTeil, MPOLEHTOB, MOayJIel uncen. Penienue 3anad ¢
UCMOJIb30BAHUEM CBOWCTB CTENEHEH M KOpHEH, MHOIO4YJIeHOB, IpeoOpa3oBaHuil
MHOT'OYJIEHOB M JPOOHO-pallMOHAJIbHBIX BhIpakKeHUU. PelieHue 3a1au ¢ Crojib30BaHuEM
rpagycHOM Mepsl yriaa. Moayss ducia U ero cBoucrTea. Pemenue 3amay Ha ABUKEHUE U
COBMECTHYIO pa0OTy, CMECH U CIUIaBbl C IOMOUIbIO JIMHEHHBIX, KBaJPATHBIX U APOOHO-
pallMOHAIbHBIX YPAaBHEHUNM M HUX CHCTEM. PemieHume 3agad ¢ IOMOULIBIO YHCIIOBBIX
HEPaBEHCTB U CHCTEM HEPABEHCTB C OJHON MEPEMEHHOW, C MPUMEHEHUEM H300pakeHUs
YHUCJIOBBIX IIPOMEXKYTKOB. Pelienue 3a1au ¢ MCIOJb30BAHUEM YHMCIIOBBIX (DYHKIUH U UX

rpaduxoB. Mcnonb3oBaHue CBONCTB M rpaMKOB JIMHEWHBIX U KBAaJIpaTUYHBIX (QYHKIUH,

00paTHON PONOPIUOHATILHOCTY U GYHKINH Y = \/; . I'pacduueckoe penienue ypaBHeHUH

H HCPABCHCTB. CDYHKI_[I/II/I «z[po6Ha;1 4aCTb 4Yuciaa» y={X} n «ucjiad 4acCTb 4ucCJIa»

y=[X]. Hcnonp3oBaHnue omnepanuii  HajJ  MHOXKECTBAMU M BBICKA3bIBAHUSIMH.

Hcrionb30BaHMEe HEPABEHCTB UM CHUCTEM HEPABEHCTB C OJHOW IEPEMEHHOMW, YHUCIIOBBIX
POMEXYTKOB, UX OOBEAMHEHMH M mepecedyeHuid. [IpumeHeHMe mpu pelieHuu 3aaay
CBOMCTB apU(PMETHYECKON U T€OMETPHUIECKOM MTPOTrPECCHH, CYMMUPOBaHUsI OECKOHEUHOMH

CXOsIIecs FeOMeTqueCKOﬁ Mporpeccuu.

BxonHas koHTposbHas paboTa 1
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Tema I.
JlelicTBUTEILHBIE UM CJIA
MHoxecTBa (4HCIOBbIe, TEOMETPUYECKUX (pUryp). XapakTepucTU4eckoe CBOMCTBO,

3JIEMEHT MHOXXECTBa, IyCTOe, KOHEYHOe, OeCKOHEeYHOe MHOecTBO. CrocoObl 3ajaHus
MHOecTB. [logmHOXkecTBO. OTHOLIEHUS NPUHAMJICKHOCTH, BKIIOUYECHHS, PABEHCTBA.
Onepanuu Hag MHOkecTBamu. Kpyru Diinepa. KoHeunbie 1 OSCKOHEUYHBIC, CUETHBIC U
HECYETHBIC MHOXKECTBA.

VicTuHHBIE U JIOKHBIE BBICKA3bIBAHHUSA, ONEpAIlMM HaJl BBICKa3bIBaHUSIMH. Aneebpa
svickazvlganuti. CBA3b BBICKA3bIBAHMM C MHOKeCTBaMU. KBaHTOpBI CyIIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOrUKU. OcHosHble nocudeckue npaseuna. PelleHne Joru4ecKux 3anad c
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUIL.

Ymo3zakmouenus. OOOCHOBaHUS U I0OKA3aTENbCTBO B MaTeMaTtuke. Teopembl. Buabl
MaTeMaTHUYeCKUX YTBEpXKIEHUN. Buowvl dokazamenvcme. Mamemamuyeckas UHOYKYUSL.
Ymeepotcoenus: obpamHoe OanHoMY, NPOMUBONOJIONCHOE, obpamHoe
NPOMUBONONOHCHOMY OanHoMy. IIpu3HaK U CBOMCTBO, HEOOXOIUMBIE U JIOCTATOUYHBIC

ycCJioBuUs.

13

HaTypaJ'IBHBIe H OCJIbIC YHClla

PamuonannsHbIe yncna

HppauroHanbHbIe YKCIIa

MHo0X)ecTBO NelICTBUTENBHBIX YUCE

Mopynpe AeMCTBUTEIBHOTO YHUCIIA

Metoa MaTeMaTUYECKON MHTYKIIUU

Konmponvnaa pavoma Ne 1

RN W N NN

Tema Il.
YucioBble PyHKIUH
Hynu ¢yHkuuu, npoMeXyTKH 3HaKOIOCTOSHCTBAa, MOHOTOHHOCTh. Haunbonbiiee u

HavMeHbIIee 3HaueHne ¢GyHkuuu. [lepuonnyeckne QyHKIUM W HaUMEHBIIUH TEPUOI.
UYeTrHble ¥ HEYETHBIC (DYHKIINH.

B3aumHo oOpatHble ¢yHkuumu. [I'paduku  B3auMHO 0OpaTHBIX  (YHKLIMH.
[TpeoOpa3oBanusi rpadukoB (GYHKUMH: CIOBUT, YMHOXEHHE HA YHCIO, OTpaXeHHE

OTHOCUTECIIBHO KOOPAWMHATHBIX oceii.

13

Omnpenenenue YUCIOBON (QYHKIIUU U CTIOCOOBI €€ 3aaHus

CgoiictBa ¢pyHkumid. CinoxxHast GyHKIUSA

[Tepuonuueckue GyHKIUU
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O6parnas ¢yaknus. ['paduku B3auMHO 00paTHBIX (PYHKITHI

I'paduku npoOHO-THHEHHBIX (DYHKIMA; BEPTHKAIbHAS W TOPU3OHTAIbHAs aCUMITOTHI
rpauKoB

[IpeoOpazoBanus rpadukoB (YHKUMNA: CABUT, YMHOXKEHHE HAa 4YHUCIO, OTpa)KeHUE
OTHOCHUTEIJIbHO KOOPJAWHATHBIX OCEH.

Koumponvnaa paooma Ne 2

Tema I1I.
Tpuronomerpuyeckue pyHKIUUA
Pannannas mepa yriia, TPUTOHOMETPUYECKAsd OKPYKHOCTb. TpPUrOHOMETpPUYECKHUE

(GYHKIMM 9HCEN U yTIIOB.
Tpuronomerpuyeckie (YHKIHH YHUCIOBOTO aprymeHta Y=COSX, Y =Sinx,
y=1tgx, y =ctg x. CBolicTBa 1 rpadIKu TPUTOHOMETPHUUECKUX (DYHKIIUH.

O6paTHI>Ie TPUTOHOMCETPUYCCKHEC q)YHKHI/II/I, HUX TJIaBHBIC 3HA4YCHU, CBOMCTBA U

rpadukH.

30

YucnoBas OKPYKHOCTb

Yucnoast OKpyKHOCTh HA KOOPAMHATHOM INIOCKOCTH

CI/IHyc " KOCHHYC. TaHreHc U KOTaHIeHC

Tpuronomerpudeckne GyHKIUN YUCIOBOTO apryMEHTa

Tpuronomerpuieckne GyHKIUH YTIOBOTO apTyMEHTa

®ynkuuu y =Sin x, y = COS X, UX CBOicTBa U rpaduKu

Koumponsnas paboma Ne 3

[TocTpoenue rpaduka pynkiuu y= m f(x)

[Moctpoenwue rpaduka pyukun y =f(xx)

['padux rapmMoHUUECKOTO KOJICOaHUs

Oynkuuu y = tg x, y =Ctg x, UX CBONCTBA U TpapuKH

OOpatHble TpUroHOMETpUYECKUEe QYHKIMH, UX TJIaBHbIE 3HAYEHMsI, CBOICTBA U rpauKu.

BN DN N NN W DN W W W

Tema V.
Tpuronomerpuuyeckne ypapHeHHsl U HEPABEHCTBA
Tpuronomerpuueckue ypaBHeHus. OIHOPOJHBIE TPUTOHOMETPUIECKHE YPaBHEHUS.

Pemlenne mnpocTredmmMX TPUTOHOMETPUYECKHX HepaBeHCTB. lIpocreiimme cucTeMsl

TPUTOHOMETPUYECKUX YPABHEHHM.

14

IIpocreiimine TPUrOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA

Metonpl pemieHus TPUTOHOMETPUYECKMX YPABHEHUMN: METOJ 3aMEHbl IEPEMEHHOM,
METO/1 Pa3JIOKEHUS Ha MHOKUTEIIN, OJHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS

Konumponvnas paboma Ne 4
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Tema V.
IIpeoGpa3zoBaHue TPUTOHOMETPHYECKUX BbIPAKEHU I
@opMyIibl TIPUBEICHUS, CIOXKEHUS TPUTOHOMETPUYECKUX (DYHKIHHA, (OpMyIbI

JIBOMHOIO ¥ TMOJIOBUHHOTO aprymeHnra. llpeoOpazoBaHue CcymMbl, pa3HOCTH B

MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIIUH, 1 HA000POT.

28

CHHYC U KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB

TaHreHc cyMMbI 1 pa3HOCTH apryMEHTOB

DopMyIIbl IPUBEACHUS

@opmybl TBOMHOrO, TPOHHOTO U MOJOBUHHOTO aprymeHTa. DOpMylbl MOHUXKEHUS
CTENeHU

BN DN

[TpeoOpa3oBaHue CyMMBI TPUTOHOMETPHYECKUX (DYHKIIMNA B IPOU3BEICHUE

[TpeoOpa3oBanue MPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKIUH B CyMMY

BripakeHne TpUroHoMeTpruIecKux (hyHKIHIA Yepe3 TAaHTeHC TIOJIOBUHHOTO apryMeHTa.

[Ipeobpa3oBanue Beipaxkenus: A Sin x + B oS x k Buxy C sin (x + t). [IpeoOpa3oBanue
BBIPOKEHHI, COJIEPIKALINX OOPATHBIC TPUTOHOMETPUYECKUE (DYHKIIHH.

Nl | N W

MeTo/b1 pelieHus: TPUTOHOMETPUYECKUX YPaBHEHHH (ITPOJOHKEHUE)

oo

Konumponvnasa paboma Ne 5

Tema VI.
KoMmmiekcHbie 4ucia
[lepBuuHBbIE TIPEACTABICHUS O MHOXKECTBE KOMIUICKCHBIX YHCeN. /[leticmeus ¢

KomniexchoiMu wucaamu. Komnnexcro CONPAJNCEHHbLIE YUCA. MOOy/lb u apeymerm ducia.
TpuZOHOMempMHGCKCl}Z ¢0p]l/ld KomnaekcHozo yucaa. Pewenue prZGHeHMlZ 6 KOMNJIEKCHbIX

quciax.

12

KomiekcHble uncia u apI/I(l)MeTI/I"IeCKI/Ie onepanv HaJl HUMHU

KomekcHble uncia u KOOpJAWHATHAaA IJIOCKOCTDH

TpI/IFOHOMeTpI/I‘{CCKaH (I)OpMa 3alliuCU KOMIIJICKCHOT'O YK CJia

KomekcHble uncia u KBAaJApPATHBIC YPABHCHUA

Bo3BegeHne KOMILIEKCHOIO 4YHCIa B CTCICHbD. (DOPMYJ'Ia MyaBpa. H3BneuecHue
I(Y6I/I‘ICCKOI"O KOPH: U3 KOMIIJICKCHOTO YHuCJia

N N W N DN

Konmponsnaa paboma Ne 6
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Tema VII.
IIpousBoanasn
[Tonstue mpenena ¢yHkuuu B Touke. [lowamue npedena @yukyuu 6

beckoneunocmu. Acumnmomoul epaguxa Gyukyuu. CpasHeHnue OECKOHEUHO MANbIX U
beckoneuno Oonvuwux. HenpepbiBHOCTh QyHKUMH. Ceoticmea HenpepviéHviX (OYHKYULL.
Teopema Beviepuwmpacca.

Huddepenuupyemocts pynxun. [IponsBoanas ¢ynkuuu B Touke. KacarenpHas x
rpaduky GyHknuu. ['eomeTpuueckuii M GU3NIECKUN CMBICI MPOU3BOIHON. [Ipumenernue
npouseoonou 6  ¢usuke. llpousBomHble dieMeHTapHbIX  (yHknwmi. [IpaBuna
Qg epeHIpoBaHus.

Bropas npousBogHast, ee reOMETPUIECKUN 1 (PU3HMUECKUI CMBICI.

Touku sxcTpeMyma (MakcuMyma U MUHUMYMa). MccaenoBanue 31eMeHTapHbIX (DyHKIUH
Ha TOYKU SKCTpEeMyMa, HauOoJIblllee 1 HaUMEHbIIIee 3HAUEHUE C TTOMOIIbIO TPOU3BOTHOM.
Ilocmpoenue epaguxos @ynxkyuii ¢ nomowpio npouzeoonsix. llpumenenue npouz8ooHol

npu pewenuu 3a0ay. Haxoorcoenue sxcmpemymos @hyHKyutl HeCKOIbKUX NePeMeHHBbIX.

36

YwucaoBbIe ITOCISIOBATCILHOCTH

[Ipenen yncnoBOM MOCIEA0BATEILHOCTH

[Tpenen pynkuunu. OgHOCTOPOHHUE TIpeiebl. beCkoHeuHbIe Mpeebl.

Omnpenenenue npousBoaHon. Auddepenunan GyHkumuu

Brruucnenue IMPOU3BOJHBIX

HuddepennmpoBanue crnoxuo pynkunn. Juddepennupopanre ooOpaTtHoi GyHKIIMI

VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN

Konmponvnas pavoma Ne 7

[TprmeHeHre TpOU3BOJHON 1JIs UCCIIE0BaHUS (PYHKIIMH

[Toctpoenue rpadukoB GyHKIMHA

HpI/IMeHeHI/Ie HpOH3BO)IHOI>i JJIA OTBICKaHUA
HanOOJBIINX BEJIMYNH M HAUMEHBIIINX 3HAYCHUMA

gl Wl & N W & B DN WO NP

Konmponvnaa pavoma Ne 8
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Tema VIII.
Kom0unaTopuka n BeposiTHOCTH
[ToBTOpenue. Vcnonbp3oBanue TabaUI U auarpamm AJis NPEACTABICHUS JaHHBIX.

Pemenne 3aauy Ha NpUMEHEHUE OMHCATENBHBIX XapaKTEPUCTHK YHUCIOBBIX HAOOPOB:
CpeIHUX, HauOOJBIIET0 U HAMMEHbILIEr0 3HAYEHUs, pa3Maxa, JUCIIEPCUHN U CTaHIaPTHOTO
OTKJIOHEHUS. BrIunciaeHrne 4acToT U BEpOsSTHOCTEH cOOBITHI. Bhruncinenue BeposiTHOCTEH
B ONBITaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU  HcXojamu. lcnons3oBaHue
KOMOMHATOpUKHU. BpluncieHne BeposSTHOCTEH He3aBHCUMBIX COOBITHUH. Mcmonb3oBaHue
bopMyIibl CIIOKEHUS BEPOATHOCTEH, Tuarpamm Diiiepa, 1epeBa BeposiTHOCTEH, (hopMyIIbl
bepuymn.

Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmel.

VYcnoBHas BeposATHOCTh. [IpaBuiio yMHOXKeHUsI BeposTHOcTeH. Dopmyna MmoaHOM
BepossTHOCTU. Dopmyna baiteca.

JluckpeTHble  cilydailHble  BeIWYUMHBI U pacnpeaeneHus.  COBMECTHbIE
pactpeneneHus. PacnpeneneHne CyMMbl M IPOU3BEACHUS HE3aBUCHUMBIX CIIy4alHBIX
BEJIMYMH. MareMarndyeckoe OXUJAHUE W JUCHEpPCUs  CIIyYalHOW  BEJIUMYHUHBI.
MareMaTnyeckoe 0KHJIaHUE U JUCIIEPCUSI CYMMBbI CITyYalHbIX BEJIHYUH.

bunapnas cnywaiiHas BenuuuHa, pacnpeneneHue bepHymim. I'eomerpuueckoe
pactpezeiieHre. bHHOMHANIBHOE paclpeesieHue U ero CBOMCTBA. [ unepeeomempuueckoe

pacnpeoeneHue u e2o c8oUCMad.

15

[TpaBuno ymHoxenus. KomOunaropHusie 3agaun. [lepectaHoBKU U pakTOpHabI

Bb100p HeckonbKUX 371eMeHTOB. bBuHOMMaIbHBIE KO HUIIMEHTHI

Crnyuaiinble COOBITHSI U BEPOSITHOCTH

Koumponsnan paboma Ne 9

= W W w

Oo6o0marniee nosropenue. Peseps

T'ooosas konmponvnas paboma

BCEI'O

180
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11 kaace

IToBTOpenue marepuana 10 kiacca

Tema I.
MHoro4/ieHbl
OcHosHnas meopema apugpmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa.

Kumaiickas meopema 06 ocmamkax. Manasa meopema Depma. Q-uunvie cucmemsvl
cuucnenus. Oyukyus Jiinepa, Yucio u cymma oerumeinell HamypaibHo20 YUcd.

@opmyna bunoma Hvtomona. Pewenue ypasnenuti cmenenu viuie 2 cneyuaibHulx
6uoos. Teopema Buema, meopema be3y. I[Ipusooumvie u Henpugooumvie MHOLOULEHDL.
Ocnosnass meopema aneebpvl. Cummempuueckue MHO20UNeHbl. Llenoyuciennvie u
Yeno3HaAUHbIe MHO2OUIEHbI.

HHuogpanmosst ypasnenus. [{ennvie Opobu. Teopema @epma o cymme K8aopamos.

Cymmbl u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIUL.

Teopembl 0 npubaudICeHUY OClICMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHnoorcecmsa na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsaxoeckozo, nepagencmso Hencena, nepasencmea o

CPEeOHUX.

14

MHorounensl oT oaHOW mnepeMeHHOU. Teopema besy. Cxema ['opnepa. Haxoxnenue
paIMoOHaIBHBIX KOPHEH MHOTOWICHA ¢ IENbIMU KodduimeHTamu. O000IIeHHAsS TeopeMa
Buera.

MHoOrousneHsl 0T HECKOJIBKHUX NEepeMEHHbIX. POpMyYJIbl COKPALEHHOTO YMHOXEHUS UL
crapmux creneHeid. bunom HeroToHa.

YpaBHEHUS BBICIIMX CTENEHEN

Konumponvnas paboma Ne 1

Tema Il.
Crenenu u kopuu. CreneHHble PyHKIUH
CreneHb ¢ IeHCTBUTENLHBIM ITI0KA3aTEIEM, CBOMCTBA CTEIIEHU.

CrenenHas QyHKIIMS U €€ CBOMCTBA U TpaduK.

w
e

Ilonstue KOpH n-U CTENEHHU U3 JIEHCTBUTEIIHFHOIO YHCIa

n (v
®ynxiuu y = ¥X | ux cBoiicTa M rpaduKyu

CBoiicTBa KOpHS n-U CTENEHU

[IpeobOpazoBanue BeIpa)XeHUH, COIEPIKAIINX PATUKAITBI

Konumponvnas paboma Ne 2

IlonsaTue cTeneHu ¢ 0OBIM paliOHaJIbHBIM IMOKA3aTCJIEM

CrenenHble QyHKIIUHU, UX CBOWCTBA U TpaduKu

N3BrieueHne KOpHEN U3 KOMIUIEKCHBIX YUCEN

w| gl A N gl & AN
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Koumponvnasa paooma Ne 3

Tema I1I.
IMoka3zaTenbHas u Jorapupmuuyeckass GyHKIUN

[ToxazarenbHast GyHKIMSA U ee cBoiicTBa U rpaduk. Yucmo € u Qynkuus y=e*.

[Tpocreiimue nokas3arenabHble ypaBHEHHs U HEPAaBEHCTBA. 38

Jlorapudm, cBoiictBa jorapudma. JlecATHUYHBII W HaTypalbHBIH JOrapudM.
[IpeoOpa3oBanue norapupMuUecKux BbIpakeHHd. Jlorapupmudeckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpaduk.
[Toka3zarenbHast QyHKIHS, €€ CBOICTBA U rpaduk 4
ITokasaTenbHble ypaBHEHUS 4
[Toka3zaTenbHBIE HEPABEHCTBA 3
[TonsiTue norapudma 2
Jlorapudmuueckas pyHKIHS, ee CBOMCTBA U rpaduk 3
Konmponvnaa paboma Ne 4 2
CaoiicTBa JiorapumMoB 5
Jlorapudmuueckue ypaBHEHUs 5
JlorapupMuueckre HepaBeHCTBA 4
JuddeperunpoBanue moxkazaTeabHON U JOrapupMUIEcKOi HyHKIIHHA 4
Konumponvnaa paboma Ne 5 2
Tema IV. 11
IlepBooOpa3nas u HHTErpaa

[lepBoobOpaznas. Heomnpenenenusiit unrerpan. I[lepBooOpasHble 3i1eMEHTapHBIX
¢byuknuil. Ilmomans kpuBonuHedHOW Tpaneuuu. Popmyna Heiorona-JleloHuma.
OnpeneneHHblil MHTErpan. Buluucnenue naowjaodeti niockux @ueyp u obvemos mei
8PAWYEHUsL C NOMOWbIO UHMeSPATla.
IlepBooOpazHas 1 HeonpeeNeHHbIH HHTErpal 3
Huddepenunansupie ypaBHeHus. [Ipumepsl 3aga4, NpuBoOAAIINX K AU PepeHIHaTbHBIM 1
YpaBHEHHSIM
Pemenue npocreimux audepeHnnanbHbIX YpaBHEHHUH. 1
OnpeneneHHblil HHTErpas 3)
Koumponvnas paboma Ne 6 1
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Tema V.
JJleMeHTbI TEOPUHU BEPOSITHOCTEH U MATEMATHYECKON CTATUCTHKH
HenpepbiBable cnydaiiHpie BenuuuHbl. [L1oTHOCTH BeposiTHOCTH. DyHKIHS

pacnpeneneHusi. PaBHoMepHOe pacnpeseneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHOe pacmpeneneHue.
Oynukuua Jlamnaca. Ilapamerpsl HOpManpHOrO pacmnpeneneHus. IIpumeps! ciaydalHbIX
BEJIMYMH, IIOJAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPELIHOCTh M3MEPEHUH, POCT
yenoBeka). [lenmpanvras npedenvras meopema.

Hepasencmeo Yebviwesa. Teopema Yebwviwesa u meopema bepuynnu. 3axon
oonvuux yucen. Buibopounwiii memoo usmepenusi eeposmuocmetil. Ponv 3axona donvuiux

yucen 8 HayKe, npupooe u oowecmae.

15

KoBapuanus nByx crnydaiinpix BenuuuH. [loHsTre o koadduimenTe Koppemsum.
CoBMecTHBIE HAOMIOACHUS [BYX CIYYalHBIX BEIUYUH. BsibopouHvlil Kodghduyuenm
koppensyuu. Jlunetinas pezpeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus U ee YPOBeHb
3nauumocmu. Ilposepxa npocmetiwiux cunomes. Imnupudeckue pacnpeoeieHusi u ux
CB3b ¢ meopemuiecKkumu pacnpeoenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuil. Hnvekmuguvie u ClOpbeKMuUGHbvle COOMBEMCMBUSL.
buexyuu. [{luckpemnas nenpepvignocme. llpunyun [Jupuxe.

Koouposanue. Jleouunas 3anuco.

OcHnognble nonamus meopuu epagos. /epesvs. Jlsouunoe oepego. Cesa3HOCMb.
Komnonenmui cesaznocmu. Ilymu na epaghe. Diineposst u I amunbmonogvl nymiu.
BeposiTHOCTE U TeoMeTpust 1
HesaBucrmMbie NOBTOPEHUS UCTIBITAHUIN € ABYMS UCXOJaMU 4
Cratuctuueckue MeTo/ibl 00paboTkH HHpOpMauu 2
I"ayccoBa kpuBas. 3aKOH OONBIINX YHCET 2
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Tema VI.

YpaBHeHusi M HepaBeHCTBA. CrcTeMbl yPABHEHM M HEPABEHCTB
WppatmonanbHble ypaBHEHHUS.
MeTo MHTEpBAJIOB ISl pEIICHUS HEPABEHCTB.

['paduueckue METObI pelIeHUs] ypaBHEHH U HepaBeHCTB. Perenne ypaBHeHUi u

HEPABCHCTB, COACPIKAINHUX TCPEMCHHYIO 1O 3HAKOM MOIYJIA.

CucreMbl TNOKa3aTENbHBIX, JIOTAPU(PMUUECKHUX M HUPPALUOHAIBHBIX YpaBHEHUH.

Cucremsbl IIOKa3aTCJIbHBIX, J'IOl"apI/I(l)MI/ILIeCKI/IX 1 UppalluOHAJIBHBIX HCPABCHCTB.

YpaBHEHUsI, CHCTEMBI YPABHEHUH C IIapaMETPOM.

Memoovl pewienusi YyHKYUOHATLHBIX YPABHEHUN U HEPABEHCME.

44

PaBHOCWIBHOCTH ypaBHEHUI

OO1u1re METOABI pelIeHus] ypaBHEHHI

PaBHOCHIBHOCTE HCPAaBCHCTB

ypaBHeHI/IH " HECPABCHCTBA C MOAYJISIMU

Konmponvnaa paboma Ne 7

I/IppaL[I/IOHaJ'IbeIe YPpaBHCHUS U HECPABCHCTBA

ypaBHeHI/Iﬂ M HCPABCHCTBA C IBYMs ICPEMCHHBIMU

Z[OKa?»aTeJ'IBCTBO HCPAaBCHCTB

Cucrembl ypaBHEHUI

Konumponvnaa paboma Ne 8

3agauu ¢ mapaMeTpamMu

[TpumeHeHMe TpapUKOB K PELICHUIO YPAaBHEHH, HEPABEHCTB U CUCTEM

ypaBHeHI/IH " HECPABCHCTBA, HC PCIIACMBbIC CTAHAAPTHBIMHU METOAAMU

NN o] N gl AW BN A W A

Oo6o0maromee nosropenue. Peseps

[EY
N

BCEI'O

170

UTOI'O

350
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I'eometpust

OCHOBHOE COJIEp’)KaHUE IO TEMaM Kon-Bo
4acoB
10 kaace
[ToBTOpenue. Pemienue 3amad ¢ HCHOJIB30BAHUEM CBOWCTB (UIyp Ha IUIOCKOCTH. 6
Pemenne 3amad Ha [10Ka3aTenbCTBO M IIOCTPOEHUE KOHTprpumepoB. I[lpumeHeHue
IIPOCTEUIINX JIOTMYECKUX IIpaBui. PemieHune 3amad ¢ UCIONB30BAaHUEM TEOPEM O
TPEeYrojabHUKaX, COOTHOUICHUH B MPSAMOYTOJIbHBIX TPEYrOJbHUKAX, (DAKTOB, CBSI3aHHBIX C
YeThIpeXyroiibHUKamMu. PerieHue 3amad c ucCmosib3oBaHHEeM (DAKTOB, CBSI3aHHBIX C
OKpYXHOCTsAMHU. PernieHue 3agady Ha HM3MEpEHUs Ha IUIOCKOCTH, BBIYMCIEHUS JUIMH U
wiomanen. Pewenue 3a0au ¢ nomMowpbio 6eKmMopo8 u KOOPOUHAM.
Bxonnas konTpoibHas pabota 1
AKCHOMBI CT€peOMEeTPHH U UX CJIeACTBUSA 4
Harnsgnas crepeomerpus. [Ipusma, napaienenunen, nupaMua, TETpadap.
OcCHOBHBIE MTOHATHSI T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEJICTBUS
u3 HUX. [lonamue 06 akcuomamuieckom memooe.
[Ipenmet crepeomeTpu. AKCHOMBI CTEPEOMETPUH 1
HekoTopsie ciencTBust u3 akcuom 1
Pemenue 3a1ay Ha IPUMEHEHHE aKCUOM CTEPEOMETPUU U UX CIIEACTBHIA. 2
IMapauteTbHOCTh MPSIMBIX U IUIOCKOCTEH 24
Ilapannenvnocms npsambIx, NPAMOU U NIOCKOCMU
[TapannenpHble npsiMble B TpocTpaHcTBe. [lapamiensHOCTh Tpex NpsIMbIX 2
[TapamiensHOCTh IPSIMON M INTIOCKOCTH 1
[ToBTOpenue Teopuu. Pemienre 3a1a4 Ha napaieIbHOCTh IPSIMON U TJIOCKOCTH 2
Bzaumnoe pacnonoswcenue npsamoix 6 npocmpancmee, Y2071 Me#cOy 08YMsl NPAMbIMU
CkpenuBarouiecs npsiMble 1
VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU 1
VYroa Mexay nNpsMbIMU 1
[ToBTOpenue Teopuu. Pemenue 3anau 1
Konumponvnas paboma Nel 1
Ilapannenvnocms niockocmett
[TapannenbHbIE IIIOCKOCTH 1
CBoiicTBa mapanenbHbIX MII0CKOCTEN 1
IToBTOpeHue Teopuu. Pemenne 3anau 2

37




Tempasop u napannenrenuneo

Terpasap

[Tapamenenunen

3agaum Ha nnoctpoeHue ceueHnil. Teopema Menenas. Teopema Uebl

Pemrenue 3amau

3auet Nel

Koumponvnasa paboma Ne2

[ N ) S BN SN N

IMepneHAUKYJAPHOCTH NPSAMBIX U IIOCKOCTEM

23

llepnenouxynaprHocms npsamMou u ni10CKOCmu

[lepnienukynspHbie MpsiMble B IpocTpancTBe. [lapamiensHbie npsMble,
MIEePIEeHIUKYIIAPHBIE TIOCKOCTH

HpI/ISHaK MNEPNCHAUKYIIAPHOCTU HpHMOﬁ H IINTIOCKOCTHU

Teopema 0 IpsAMOM, MEPIICHANKYIISIPHON K INIOCKOCTH

Pemenne 3a1a4u Ha NEPHEHANKYIAPHOCTh IPSIMOU U INIOCKOCTH

Ilepnenouxynap u Hakiouusle. Y2on medxcoy npsamou u nioCKOCmbIo

Paccrosaue oT TOUKH J0 IINIOCKOCTH

TeopeMma 0 Tpex neprneHauKyIIsIpax

Yron Mexay npsaMou ¥ mII0CKOCThEO

[ToBTOpeHue Teopuu. Pemienne 3aa4u Ha IPUMEHEHUE TEOPEMBI O TPEX
MEPIEHIUKYIIAPaX, HAa Yol MEXY MPSMON U IIIOCKOCTBIO

W | N -

Jleyepannuwiii yeon. Ilepnenoukynaprocms niockocmeu

JIByrpaHHBIN yroi

[Ipu3Hak NepneHIuKyJIIPHOCTH ABYX IIOCKOCTEN

IIpssMOyTONBHBIN NTapasuIeIenuIe]

TpexrpanHslii yroa

MHororpassslii yroma

Pemenue 3agau

3auet No2

Konmponvnaa paboma Ne3

e = St ] N N

MHOrorpaHHUKH

N
w

Honamue muozocpannuxa. [lpuzma

IlonsTue MHOT'OT'paHHUKaA. FCOMCTpI/I‘-ICCKOe TCII0

Teopema Ditnepa

IIpusma
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IIpoctpanctBenHas teopema [ludaropa

Pemenue 3anau 3
THupamuoa
[Mupammua 1
[IpaBuibHas nupamuaa 1
YcedeHnHas nupamua 1
Pemienue 3amau 4
IIpasunvHvie MHO202panHUKU
CumMeTpHs B IPOCTPAHCTBE 1
[TonsiTHE MPaBUIBLHOIO MHOTOTPAHHUKA 1
DeMEeHThl CHMMETPHUU MPaBUILHBIX MHOTOTPaHHUKOB. [IpakTiueckue 3a1anus 1
Pemienue 3amau 3
3auget No3 1
Konmponvnaa paboma Nod 1
BekTophI B mpocTpaHcTBE 17
Ilonamue eexmopa 8 npocmpancmee
[TousaTHe BEKTOpa 1
PaBeHCTBO BEKTOPOB 1
Pewmenne 3anau 1
Cnooicenue u gbluumanue 6eKmopos. YmHoowcenue 6eKkmopa na 4ucio
CrnosxeHue ¥ BBIYUTAHNE BEKTOPOB 1
CymMMa HECKOJIbKHUX BEKTOPOB 1
VMHOKEHHE BEKTOPOB Ha YHCIIO 1
[ToBTOpenue Teopun. Penenne 3amaa 2
Komnnanapmnvie eexkmopwi
KommutanapHbie BEKTOPBI 1
[MpaBuiio mapaurenenumneaa 1
Pa3noxxeHne BeKTOpa Mo TpeM HEKOMITJIaHAPHBIM BEKTOpaM 1
Pemenue 3anau 5
3auet Ned 1
IoBTOpenue reomerpuu 10 kinacca 8
Y CTHBIN YK3aMeH 110 FeOMeTPUH 2
BCEI'O 108
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11 kiaace

IToBTOpeHue

BxoaHast koHTponpHas paboTa

MeTo1 KOOPAUHAT B IPOCTPAaHCTBE. | BHKEHUSA

25

Koopounamer mouku u koopournamel 6ekmopa

HpﬂMOYFOJ'IBHaH CHUCTEMA KOOpAMWHAT B IIPOCTPAHCTBEC

Koopaunats! BekTopa

CBs3b MCKAY KOOpAWHATAMU BCKTOPOB U KOOpJAWHATAMHA TOUYCK

IIpocreiimume 3axa4n B KOOpAMHATAX

Pemenue 3amau

Koumponvnasn paooma Nel
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Ckansiproe npouszgedeHue 8eKmopos

VYroa MECKAY BEKTOpaAMHU. CKaJ’IHpHOG IMPOU3BCACHNEC BCKTOPOB

Brruucnenue YTJIOB MCKAY IIPAMBIMU U IINIOCKOCTSAMUA

ypaBHeHI/IC IIIIOCKOCTHU

Pemenue 3anau. CamocrosTenpHas pa60Ta
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Heuorcenus

HenTtpanpHas cummerpusi. OceBasi CUMMETPHS

3epkanpHas cummerpus. [lapannensHblil nepeHoc

[IpeobpazoBanue momobus. 3agava Ditnepa

Pemenue 3agau

3auer Nel

Konmponvnas paboma N2
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uaunap, KoHyc, map

Lununop

[TonsiTne nnnuHIpa

[Inomane MOBEpXHOCTH HUIUHAPA

Pemenue 3amau. CamocrositenbHas padbora

Konyc

ITonsiTHE KOHYCA

[Inomane IOBCPXHOCTHU KOHYCaA

YceueHHbI KOHYC

Pemenune 3amauy. CaMocrosTenpHas pa60Ta
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Cghepa

Cdepa u map. YpaBHeHue chepsl

B3aunmuoe pacronoxxeHue cepbl U INIOCKOCTH

KacarenbHast mimockocts k chepe

[Tnomane chepsl. Bzaumuoe pacnonoxxenue chepbl U MpsIMoit

Cdepa, BrcanHas B IUJIMHAPHIECKYIO TOBEPXHOCTh

Cdepa, BrricaHHast B KOHUYECKYIO IOBEPXHOCTh

CedeHus NWIMHAPUYECKON MOBEpXHOCTU. CeUeHU KOHUYECKON MTOBEPXHOCTH. DJLIHUIIC,
runepbosa, mapadosa
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Pemenne 3agau. CamocrositenbHas pabora

Pa3nble 3a1aun Ha MHOTOTPaHHUKH, LIWJIMHAP, KOHYC U I1ap

3auer No2

Koumponvnana paooma Ne3

SIS

O0BeMBI TeJ
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Obvem npsamoy2o1bHo20 napaiieienuneod

ITonstue oobeMa. O0BEM MPAMOYT'OJIBHOT'O IMapaJuICIICTIUIICIa

Pemenue 3amau. CamocrosTenbHas pa60Ta

Obvem npamou npusmol U YUIUHOPA

O6beM psIMOi TPU3MBI

O0BeM HuIMHIpa

Pemenue 3agau

O6vem HaKIOHHOU NPU3MbL, NUPAMUObL U KOHYCA

Brrunciienne 00beMOB TeJ C IMOMOIIBIO OIIPEACIICHHOI'O UHTETpajla

OObeM HaKJIOHHOM MPU3MBI

O6beM nupamMusl

O6bem KoHyCca

[ToBTOpenue Teopuu. Pemenue 3anau

KonTponbhas padota Ne4
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Obvem wapa u niowads cgepol

O6bem mapa

OOBeM 1apOBOTO CErMEHTa, MIAPOBOTO CJIOS U IIIAPOBOTO CEKTOpa

[Tnomane chepor

Pemenue 3agau

Paznunie 3aaa4v Ha MHOTOTpaHHHUKH, TUJIWHAP, KOHYC U 1Iap
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Pemrenue 3anay Ha moBTOpEHUE 2
Pemenue 3aga4 noBBILLIEHHON CIOKHOCTH 4
3auet No3 1
Koumponvnasa paooma Ne 5 1
3akiounTesibHOe NoBTOPpeHue reomeTpun 10-11 kiaaccos. [loaroroBka yyammuxcs 14
K UTOT0BOii aTTeCcTalluu

BCEI'O 102

UTOIoO 210
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