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1. IlmanupyemMsble pe3yabTaThl 0CBOCHHA Kypca MaTeMaTHKHU Ha YIJ1y0JIeHHOM YPOBHe

(IMYHOCTHBIE, MeTaNpeAMeTHbIe U MNpPeJAMETHBIE).

Uzyuenne maTeMaTWKW B CTapuied Imkose OaéT BO3MOMKHOCTh JOCTIDKCHHUS OOydaromuMHCS
CIIEAYIOIINX PE3YJIbTaTOB

JIuunocmmuoie pesynomamol:

1) BociMTaHWE POCCHICKOW TPa)KAAHCKOW WIACHTHYHOCTH: MAaTPHOTH3MA, yBakeHUs K OTedecTBy,
OCO3HaHUS BKJIaJa OTCUECTBCHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) dbopMupOBaHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIIeCTBEHHOM MPaKTHKH;

3) OTBETCTBEHHOE OTHOIIEHHE K OOYYEHHIO, TOTOBHOCTb M CIIOCOOHOCTb K CaMOpPa3BUTHIO H
camM000pa30BaHMIO Ha MPOTSHKEHUH BCEH KU3HU; CO3HATEIFHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO yCIIEITHON MPo(ecCHOHATFHON ¥ OOIIECTBEHHOM IS TENbHOCTH;

4) oco3HaHHEIN BEIOOP OyaylIel MpodecCuoHaNbHON ACSITEILHOCTH Ha 0a3¢ OPUESHTUPOBAHUS B MUPE
npodeccuii 1 MpoeCCHOHANBHBIX NPEANOYTEHUH; OTHOIIEHHE K MPO(ECCHOHATIBHON AesTeIbHOCTH KaK K
BO3MOXXHOCTH y4YacTHsl B PEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX M OOIIEHAINOHATBHBIX
npobneM; GopMUpOBaHHE YBAKUTEIHLHOTO OTHOLICHUS K TPYLYy, Pa3BUTHE OIBITA y4acTUS B COIUAIBHO
3HAYHMOM TPY/IE;

5) yMeHHe KOHTpPOIIMPOBaTh, OLEHWUBATh M aHAJM3UPOBATH TPOIECC W pPE3ylbTaT ydeOHOH u
MaTeMaTHYECKOH JesITeTFHOCTH;

6) yMeHHE YIpaBiIsITh CBOEH [M03HABATENILHON JESTEILHOCTHIO;

7) yMeHHe B3aMMOJCHCTBOBATh C OJHOKIACCHUKAMM, JEThMH  MIIQJIIIETO BO3pacTa M B3POCIBIMU B
o0pa3oBaTenbHON, OOIECTBEHHO-TIONE3HOH, YIeOHO-UCCIENOBAaTENbCKON, MPOSKTHON W APYTHUX BHIAX
JeSITENBHOCTHY;

8) KPUTUYHOCTH MBIIICHHS, THULIMATHBA, HAXOJYUBOCTh, AKTHBHOCTD ITPHU PEIICHAN MAaTEMaTHUECKUX
3a/ad.

Memanpedmemmnule pe3yiomamaul:

1) yMeHHE CaMOCTOSTEIBHO ONPEACIATh LEIN CBOSH NEATEIbHOCTH, CTAaBUTh U (DOPMYJIMPOBATH IS
ceOst HOBBIC 337]a9l B YUEOE;

2) yMeHHE COOTHOCHUTH CBOU IEWCTBHSA C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOIb
CBOCH JIeATETLHOCTH B IIPOIIECCe IOCTHKEHHS Pe3yJIbTara, ONpeAessiTh CIIOCOObI

NefcTBUI B paMKax MpPEeUIOKEHHBIX YCIOBMH W TpeOOBaHUM, KOPPEKTHPOBAaTh CBOM ACHCTBHA B
COOTBETCTBHH C M3MEHSIOMICHCS CUTYAIIHEH;

3) yMeHHE CaMOCTOSITENBHO IMPHHUMATh DEHICHUS, MPOBOJIUTH aHaliM3 CBOEH JIeSITEIBHOCTH,
MPUMEHSITh Pa3IHYHbIE METOIBI TO3HAHUS;

4) BnajieHVe HaBBIKAMHU TI03HABATEIHHOMN, Y4eOHO-UCCIIEIOBATEIHCKON U MPOEKTHOM JIEATEIIbHOCTH;

5) dopmMupoBaHUe TOHATUHHOTO amapaTa, yMEHHUS CO3/1aBaTh OO0OOIIEHHS, YCTAaHABINBATH aHAJIOT UM,
KJ1accu(UIMPOBATh, CAMOCTOSITEIHHO BEIONPATh OCHOBAHHS M KPUTEPHH IS

KJIACCU(UKAITIH;

6) yMeHHE YCTaHaBJIHMBAaTh MPUYMHHO-CIEIACTBEHHBIE CBSI3H, CTPOUTH IJIOTHUYECKOE PACCYKICHHE,
yMO3aK/IIoueHne (MHIYKTHBHOE, IEAYKTUBHOE U TI0 aHAIIOTHH) U JIeNIaTh

BBIBO/IbI;

7) QopmmpoBaHHE KOMIIETEHTHOCTH B  OONACTH  HCIIOJIB30BaHUS WH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) yMeHue BHIETh MaTEMaTHUYECKYIO 3ajJadyy B KOHTEKCTe NpOOJIEMHON CHUTyallid B JPYTHX
JUCLUIUIMHAX, B OKPYXXAIOIIEH >KU3HH,

9) yMmMeHHEe caMOCTOATENIIFHO OCYLIECTBIATH MOMCK B Pa3iIMYHBIX HMCTOYHHMKAX, OTOOp, aHANM3,
CHCTEMATH3aINIO M KIIacCH(PHUKAIHIO WHPOPMAITUH, HEOOXOMMOM JUIsl PElICHUs] MaTEMAaTHIECKUX MTpolIIeM,
MPEICTaBIIATh €€ B MOHATHON (hopMe; NMPUHUMATh PEIICHUE B YCIIOBHAX HETIOIHOMW MITH N30BITOYHOM, TOUHON
WJIN BEPOSITHOCTHON MH(OpMALIUH; KpUTHYE-

CKH OIICHHWBATh U MHTEPIIPETUPOBATH HH(OPMAIIUIO, TTOTyYaeMYF0 U3 PA3IUYHBIX HCTOYHUKOB;

10) yMeH#He UCII0Ib30BaTh MAaTEMAaTUIECKUE CPEACTBA HATIATHOCTH (rpaduKHy, TaOJIUIIbI, CXEMBI U JIp.)
JUIs1 WIUTIOCTPALlUK, HHTEPIIPETAluY, apryMEHTaLnH;

11) ymeHue BbIIBUTATh TUIIOTE3HI IPH PELICHUH 3a]1a4H, IOHUMATh HEOOXOMMOCTh MX MPOBEPKH;

12) moHnMaHue CyNIHOCTH ANTOPUTMUYECKUX MPEANUCAHUNA W yMEHHE JIeHCTBOBATh B COOTBETCTBHU
C MPEIUIOKEHHBIM AJIITOPUTMOM.

Ilpeomemmnvle pezynomamol:

1) oco3HaHue 3HAUCHUS] MATEMATHKH ISl TIOBCETHEBHOM KU3HH YeTIOBEKA;



2) mpencTaBiIeHUE O MATEMAaTUYECKOM HayKe Kak cepe MaTeMaTHIEeCKOM JAeATeIbHOCTH, 00 dTamnax eé
pa3BUTHS, O €€ 3HAYMMOCTH JIS Pa3BUTHSI IMBUIIM3AIIHH;
3) yMCHHE ONHCHIBAThH SBJICHUS PEATLHOIO MHpa HAa MAaTEMAaTHUYECKOM SI3BIKE; TMPEACTABICHHE O
MaTeMAaTHYECKHIX MOHATHAX ¥ MATEMATHIECKAX MOJICISX KaK O BAXKHEHIIIEM HHCTPYMEHTAPHH, TO3BOJISIONIEM
OIMCHIBATh U M3YYaTh pa3HbIe MPOIECCHI U SIBICHUS;
4) npeacraBicHre 00 OCHOBHBIX MOHITHAX, UACAX U METOJAaX alreOphl © MATEMaTHUSCKOTO aHAIIN3a;

reoMeTpHUU

5) mpencTaBieHHE O MPOIIECCaX W SBICHUSIX, UMEIOIINX BEPOATHOCTHBIA XapaKTep, O CTATHCTUIECKHIX

3aKOHOMCEPHOCTAIX

B pCaJlbHOM MHUPC, 00 OCHOBHBIX IMOHSITHSIX SHCMCHTapHOﬁ

TEOpUHU BEPOATHOCTEH;

yMEHUE HaxXOJUTh W OLCHWBATh BEPOATHOCTH HACTYIUICHHUsS] COOBITHH B NPOCTEHIIMX MPAKTUUYECKUX
CUTYyaLUsIX U OCHOBHBIC XapaKTEPUCTUKHU CIyJalHBIX BEJIMYUH;

6) BIajeHHWEe METOJaMM JO0KA3aTeNbCTB U aJTOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSTH, MPOBOJUTH
JIOKa3aTelbHbIe pacCy)KJIEHUs B XOJI€ PELIeHH 3a/]a4;

7) TNpaKTHYEeCKH 3HAYMMbIE MAaTEMAaTHUECKHE YMEHHMS M HaBBIKM, CIIOCOOHOCTh HUX IPUMEHEHHS K
PELICHUIO MaTEMaTHYECKUX U HEMAaTEeMaTHUECKUX 3a/1a4, IPEAIOararliyue yMeHue:

* BBIMOJIHATH BEIYUCIICHHS C ICHCTBUTEILHBIMHA U KOMIUIEKCHBIMH YHCIIAMU;

* pemaTh paluoHaNbHBIE, HWPpPAlMOHAIbHBIE, IMOKA3aTENIbHbIEC,CTENIEHHbIE U TPUTOHOMETPHUYECKUE
YpaBHEHHSI, HEPABEHCTBA, CUCTEMbI YPaBHEHUH U HEPAaBEHCTB;

* pemaTh TEKCTOBBIC 3afayll apu(PMETHUECKHUM CIOCOOOM, C TOMOIIBI0 COCTaBICHHS U PELICHUS
YPaBHEHUM, CHCTEM YPAaBHEHHUU U HEPABEHCTB;

* HCIOJIb30BaTh ANreOpauecKUi «I3bIK» UL OIMCAHUS MIPEIMETOB OKPY)KAIOLIET0 MUPA U CO3IaHUS
COOTBETCTBYIOIINX MaTeMaTHIECKUX MOJEIIEH;

* BBINIOJTHATH TOXKJECTBEHHBIC MPE0OPa30BaHUs PallOHAIBHBIX, UPPALIMOHAIBHBIX, MTOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKCHUI;

* BBINOJIHATH OIEPAaLMU HAJ MHOXECTBAMH;

* MCcCIeIoBaTh (PYHKIUH C TIOMOMIBIO MPOU3BOAHOM U CTPOUTH HX IrpaduKy;

* BEIYUCIISTH IUIOMAAH GUTYP U 00BEMBI TEll C TOMOIIBIO OMPEeIEHHOTO HHTETPaa;

* IPOBOAMTH BBIUYMCIICHHE CTATUCTUYECKUX XaPAKTEPUCTHK, BBINOJIHATH IPUOIIKEHHbIE BEIYUCICHNUS;

* pemiaTb KOMOMHATOPHEIE 3a1a4H.

8) BnajeHne HaBBIKAMH HCIIOJIB30BAHUS KOMITBIOTEPHBIX NMPOTPaMM IMPH PEUICHHH MaTeMaTHYeCKUX

3ajady.

Paznen BeinmyckHUK Hay4yumTCS BBINYCKHUK MOJYYHMT BO3MOKHOCTH

HAYYUThCS
Dnemenmul CB00OIHO OTIEPUPOBATH MOHATHAMU: KOHEYHOE onepuposams NOHAMUEM
meopuu MHOECTBO, 3JIEMEHT MHOX€ECTBA, [T0JIMHOXKECTBO, onpeoenenusl, OCHOGHbIMU
MHOMcecme u | TiepecedeHre, 00beINHEHNE U Pa3HOCTh MHOXKECTB, | Guoamu onpeoenenull, OCHOBHbIMU

Mamemamuuecko | YUCIOBbIE MHOKECTBA HA KOOPAMHATHOM MPSIMOH, suUOamMu meopem;

il 102UKuU OTPE30K, MHTEPBa, OJTYHHTEPBAJ, HPOMEXYTOK C

BBIKOJIOTOH TOYKOM, Tpadudeckoe mpeacTaBieHue
MHO’KECTB Ha KOOPAMHATHOM TIOCKOCTH;
3aJ1aBaTh MHOXKECTBA MEPEUNCICHUEM U
XapaKTepPUCTUYECKHM CBOHCTBOM;
OTIepUPOBATh MOHATHIMHU: YTBEPKICHUE, OTPUIIAHUE
YTBEPXKACHUS, UICTUHHBIEC U
JIOKHBIE YTBEPKJIEHU, IPUUNHA, CIEJICTBUE,
YaCTHBIN CIydail 00IIeTo yTBepKACHHUS,
KOHTPIIpUMED;

MIPOBEPATH MPUHAIEKHOCTD JIEMEHTA MHOKECTBY;
HaXO/UTh IepeceveHre U 00beIMHeHNE MHOKECTB, B
TOM YHCJIE TIPE/ICTABICHHBIX rpaduvecKy Ha
YHCIOBOH NPAMOI M HAa KOOPIMHATHOM IJIOCKOCTH;
MIPOBO/IUTH JA0KA3aTEIbHBIE PACCYXKACHUS A
000CHOBaHMUS HICTUHHOCTH YTBEPKICHHIA.
HCIIOJIb30BaTh YNCIIOBbIE MHOYKECTBA Ha
KOOPAMHATHOW MPSIMOM M HA KOOPAMHATHON
IJIOCKOCTH TS OTIMCAHUS PeabHBIX IPOIECCOB U

SIBJICHUM;

NOHUMAMb CYMb KOCBEHHO20
ookaszamenbcmed,

pRepUpoBamy NOHAMUAMU CHEMHO20 U

HeCcuemHozo
MHOJCECmBA;
npUMEeHAmMb Memoo MamemMamuyecKou
UHOYKYUU O3
npPOBedeHUs PACCYHCOEeHUL U
00KA3amenbCme u npu
pewenuu 3a0ad.

B nosceonesnoi scusnu u npu
usyuenuu opyeux npeomemoas:
UCNONBL306AMb MEOPEMUKO-
MHOHCECMBEHHBIU A3bIK U
AZbIK TO2UKU OJI5L ONUCAHUS PeATTbHBIX
npoyeccos u
AGNIeHUL, NPU peweHuy 3a0a4 Opyeux
VUeOHbIX NpeoMemos




MIPOBOANTD JOKa3aTelIbHbIE PACCYKICHUS B
CUTYaIUsIX MTOBCEIHEBHOM KU3HU, TIPH PEIICHUN
3a/1a4y U3 APYrux MpeIMeToB

Yucna u
éeUYUNDL

CB00OIHO OTIEpPUPOBATh MOHATHAMU: HATYpaJIbHOE
YHCII0, MHOKECTBO HATYPAJIBHBIX YUCEII, IIETI0e
YHCII0, MHOYXKECTBO LEJIBIX YHCE, OOBIKHOBEHHAS
IpoOb,aecsTHYHAas APOOb, CMEIIAHHOE YHCIIO,
paIoHaIbHOE YUCII0, MHOYKECTBO PAIIMOHAIBHBIX
YHCell, HpPanOHAIHHOE YMCIIO0, KOPEHb CTENIEHH N,
JNEHCTBUTEIBHOE YHCIIO, MHOXKECTBO
NENCTBUTEIHHBIX YHCEI, TEOMETPHUIECKas
WHTEPIpPeTanusl HaTypalbHBIX, METBIX,
palMOHANBHBIX, TEHCTBUTEIHHBIX YHCET;
OIIepUpPOBaTh MOHATHEM paJuaHHas Mepa yria,
BBITIONHATh TIPeoOpa3oBaHUs pafuaHHONW MEPHI B
TPaayCHYIO U TPagyCHOM MepHI B paJNaHHYIO;
ONEpUPOBATH MOHATHEM KOMIUIEKCHOTO YHCIIA,
BBITIONHATE apr()METHIECKUE OTIEPAINU C
KOMIUTIEKCHBIMH YUCIIAMU;
n300paxkaTh KOMIUIEKCHBIC YMCIIa Ha KOMIUIEKCHOM
IJIOCKOCTH, HAXOAUTh KOMITIEKCHYIO KOOPJIUHATY
YHCIIa.

UCTIONB306AMNb PAZIUYHBLE Mepbl
U3MepeHUsl Y208 Npu peueHuu
2COMEMPUHECKUX 3A0aH, 4 MAKICEe
3a0a4 U3 CMENCHbIX OUCYUNTIUH,
NPUMEHAMb KOMNJIEKCHbLE YUCAA OIS
\pewenus anzebpauyeckux ypasHeHuil.

Buvipascenun

OIIEpPUPOBATh NOHIATUIMHU KOPHA N-U CTENEHN,
CTEIIEHU C PallMOHAIBHBIM I10KA3aTEJIEM, CTEIICHH C
NeHCTBUTEIBHBIM TIOKa3aTelIeM, JIorapudma;
MIPUMEHATH NOHATHUS KOPHSA N-11 CTENEHH, CTETIEHN C
palMOHAIBHBIM IIOKA3aTeJIeM, CTEIIEHH C
JeHCTBUTEIBHBIM MIOKa3aTeNeM, Jorapudma 1 ux
CBOICTBA B BEIUYMCIICHHSAX U IIPH  PEIICHNU 337a4;
BBITIOJTHSATH TOXIECTBEHHBIE MMPe0Opa3zoBaHUsI
BBIPQKCHUI, COAEpKAILUX KOPEHb N-11 CTEIICHH,
CTETIEHHU C PallMOHAIBHBIM [T0KA3aTENIEM, CTETIEHB C
JIeHCTBUTEIBHBIM [TOKa3aTeNIeM, JIOrapudm;
OIIEpPUPOBATH IOHIATUSIMU KOCUHYC, CUHYC, TAHT€HC,
KOTaHT€HC yIJIa IOBOPOTA, apKKOCHHYC, apPKCUHYC,
apKTaHIeHC W apKKOTaHIEHC;
BBITIOJTHSATH TOXIECTBEHHBIE MPE0Opa30oBaHuUs
TPUTOHOMETPHUYECKHUX BBIPAKEHUI.

BBINONHAMb MHO2OUAL0BbLE
npeobpazoeanus 8bIpadiceHull,
npuMensisi WupoKuli Habop cnocobo u

npuémos;

NPUMEHSANb MONCOECMBEHHble
npeodPaz06anUs BbIPANCCHUL 05
Peuerus 3a0ay U3 pasiuyHblx
paszoenos Kypca.

Ypasnenusa u
HepaseHCcmea

CBOOOJHO ONIEPUPOBATH MIOHATUSIMU: ypaBHEHUE,
HEPABEHCTBO, PABHOCWIIBHBIE YPAaBHEHUS U
HEPABEHCTBA, YPABHEHNUE, SBIIIOLIEECS CIEICTBUEM
JIpyroro ypaBHEHHs, ypaBHEHHS, PAaBHOCWIIBHBIE Ha
MHOX€ECTBE, PaBHOCHJIbHBIE IPEe0OPa30BaHUs
YPaBHEHUI;
peliaTh NppaAUMOHAILHBIC, TPUTOHOMETPUYCCKUC,
MOKa3aTeNbHbIC U JJorapu(MUUECKUe ypaBHEHNS,
HEPABCHCTBA U MX CUCTEMBI;
pemarh anredpanveckue ypaBHEHUsI HA MHOKECTBE
KOMIIJIEKCHBIX YUCEIL,;

MMOHMMATh YpaBHEHHE KaK BAYKHEHIIIYIO
MAaTeMAaTHYCCKYI0O MOZICIb JJId OIMMCaHuA U
W3yUYCHHS Pa3HOOOPA3HBIX PEeaIbHBIX CUTYAIMH,
pelaTh TeKCTOBBIE 3a/1a4 ajuredpanyecKium
METOJIOM;

MIPUMEHSATH TpadruecKre IpeACTaBICHIS IS
WCCIIEI0OBAHNS ypaBHEHHUI;

BJIaJ€Th METOJaMU PCUICHUA ypaBHeHHﬁ, HEPABCHCTB

U VX CUCTEM, YMETh BHIOUPATh METOJI PEUICHUS U

061a0emb NPUEMamu peuteHus
VDABHEHUIL, HEPABEHCME U CUCTEM
VPasHeHUll, NPUMEHAMb annapam
VpasHeHutl Ol peuenus
PA3HO0OPA3HBIX 3a0aY U3
MamemamuKy, CMeNCHbIX NPEOMEmMOs,
NpaAKmuKu,;
npUMeHsImMb 2paguueckue
npeocmasienus OJisk UCCAe008aAHUA
VDABHEHUIl, HEPABEHCME, CUCTEM
PABHEHULL, COOEPACAUUX NAPAMEMPbL

000CHOBBIBAaTh CBOH BBIOOD.




Dyukyuu

Inemenmel

MOHUMATh ¥ UCTIONB30BaTh (DYHKIIMOHATBHBIC
TIOHSTHS, SI3bIK (TEPMHHBI, CAMBOJINYECKHUE
0003HaYeHNU);

BEITIOJHATH ITOCTPOCHUE TPAPUKOB (PYHKITHH C
MOMOIIBI0 TEOMETPHUYECKHX MTPEOOPa30BaAHMIA;
BBITIONHATH TIOCTPOEHHME IpadpuKoB BUAa Y = V/x
CTETICHHBIX, TPUTOHOMETPUYECKUX, 00PATHBIX
TPUTOHOMETPUYCCKUX, MOKA3aTENbHBIX U

npPOBOOUMY UCCIEO06AHUS, CEA3AHHbLE
C U3yUeHUEeM CBOUCME (DYHKYUL, 6 MOM
qycie ¢ UCNoab3068aHUeM
KomMnvlomepa,
UCNOAL306aMb (PYHKYUOHATbHBLE
npeocmasienuss U CeOUCmMea yHKyYuil
07151 peierus 3a0a4 U3 paziuyHbLx
Pazoenos Kypca Mamemamuxu.

norapupMudeckux QyHKINH;
WCCJICIOBATh CBOMCTBA (DYHKITHIA,
MOHUMATh (DYHKIHIO KaK BaKHEHIITYIO

(hyHKIIMOHATBHBIHN SI3BIK TSI OTICAHUS U

BCJIIMYHMHAMU.

MaTEeMaTHYECKYI0 MOJEINb AJIsl OMMCAHUS [IPOLIECCOB
U SIBJICHUN OKPY’KAIOLIEr0 MUPA, IPUMEHATh

WCCIIETOBAHUS 3aBUCUMOCTEH MEXY (DU3HUECKUMHU

mamemamuueckKo

20 anauza

Inemenmel

OPUMCHATb TCPMHUHOJIOTUIO U CUMBOJIUKY,

nepBooOpa3Hasi ¥ HHTETpal;
HAXOJIUTh Nepeaesn QyHKIuu;
pelaTh HepaBEHCTBA METOJIOM HHTEPBAJIOB;

TOYKE, MPOU3BOIHAS (HYHKIINY;

X KOMOMHAIINN; BEIYUCIATH IEPBOOOPA3HYIO
byHKIIIH;
UCIIOJIb30BaTh IIPOU3BOHYIO ISl UCCIIEJOBAHUS
MMOCTPOCHUS TPAPUKOB (PYHKITHI;

ONpeAeNEHHOTO NHTETpaa;
HaXOAUTh BTOPYIO MTPOU3BOJIHYIO, IOHUMATh €€
reOMETPUYECKUI 1 (PU3NUECKUI CMBICIT;
BBIUUCIIATH ONPEIEIEHHBIA UHTETpal;
BBIYUCIIATh HEONPEICIEHHBIA UHTETPal;

pelaTh NpuKIagHble 3a/1a4i 13 OMO0IO0THH, (PU3HKHY,
XUMHH, 9KOHOMHUKHU U APYTHX MPEIMECTOB, CBA3AHHbIC

C UCCJICAOBAHUCM XaPAKTCPHUCTHUK ITPOLECCCOB,
HUHTCPIPECTUPOBATH NOJYUYCHHBIC PC3YJIbTATHL

CBA3aHHYIO C MMOHATHUAMU NIPEAECII, IPOU3BOAHA,

BJIaJCThb NOHATHUAMU: IPOU3BOIHASA (1)YHKLII/II/I B

BBIYHCIISITH IPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKINH

[IOHUMAaTh T€OMETPUUECKUI CMBICT IPOU3BOJHOU U

C80000HO 871A0eMb CMAHOAPMHBIM
annapamom Mamemamuyecko2o
AHATU3A OIS GLIYUCTEHUSL RPOU3-
B0OHLIX PYHKYUU OOHOU NEPEMEHHOU,
CB0OOOHO NPUMEHAMb annapam
MaAmemMamuiecko2o ananu3a oJist
CCnedo8anus PYHKYULl U noCmpoenus
epaguros, 6 mom yucie ucciedo8anus
HQ GbINYKILOCHb,
ONepupoBams NOHMUEM
nepeoodpasHoll GyHKYuU
07151 peulerus 3a0a4;
08/1a0eMmb OCHOBHbIMU C8EOeHUAMU 0O
uHmezpane u e2o nPocmenuux
NpUMEHEHUsX, ONePUPOBAmb 8
CMAHOAPMHBIX CUMY AYUSX
NPOU3BOOHBIMU BLICULUX NOPSOKOB;
yMemb NPUMEHAMb NPU PeUeHUU
3a0a4 CBOUCMBA HENPEPBIGHBIX
ynxyuii;
yMemb 8bINOTHAMb NPUOTUNCEHHbIE
8LIYUCAEHUS (MeMOObl PeLeHUs
VPABHEHUIL, 8bIYUCTICHUS
ONpeoeneHH020 UHMezpana);
yMemb NPUMEHIMb HPULONCEHUE
NPOU3BOOHOU U ONPEOeeHHO20
UHmMe2paIa K peuleHuro 3a0ay
ecmecmeo3Ha UL,
enademv NOHAMUAMU GMOPAsL
npPoU3BOOHAsL, BLINYKIOCHb 2PApUKa
@YyHKYUU U YMenmb UCCIe008amb

u

KoMOuHamopuxu
eéepoaAmHocmu u
cmamucmuku

OnepupoBaTh OCHOBHBIMHU OIHCATENEHBIMH
XapaKTEpUCTUKaMU YU CIIOBOT'O Ha60pa, IIOHSATHUEM
reHepajbHas COBOKYITHOCTh U BBIOOPKOI U3 Hee;
OTEepPHUPOBATH MOHATHIMHU: YACTOTA U BEPOATHOCTD
COOBITHSI, CyMMa U TIPOU3BEJCHNE BEPOATHOCTEH,
BBIYUCIATE BEPOATHOCTU COOBITHI HA OCHOBE

HOZICYeTa YHCIIAa HCXO/I0B;

BJIaJIETh OCHOBHBIMU HOHATHUSAMH KOMOWHATOPUKH H
YMETH UX IIPUMEHATH IIPpU PEIICHUUN 3a1a4,

MMETH MPEACTaBICHNE 00 OCHOBAX TEOPHH

BEPOATHOCTEH;

DYHKYUIO HA BBINYKIOCHD

umMems npedcmasieHue o

YEeHMPAIbHOU NPeoerbHOU

meopeme;
Memb npedcmasienue 0 6blO0POUHOM
Koagpuyuenme koppenrayuu u
JUHEHOU peepeccuu;

umems npedcmagienue o

CMAMUCMU4ecKux 2Unome3ax u

npoeepke Cmamucmu4ecKoll

Punomesvl, 0 cmamucmuke Kpumepus
U ee yposHe 3HAUUMOCIL;




MPUMEHSITH popMmyiry OumHOMa HproTOHA 1St
peoOpa3oBaHuUs BEIPAKEHUH;
UCTIOJIB30BaTh METOJT MATEMAaTHICCKON UHTYKITHH
JUTSL TOKa3aTelIbCTBA TEOPEM U PEIICHUS 3a/1a4;
MCTIOJIB30BaTh CIIOCOOBI TIPEACTABICHIS U aHAIIN3A
CTaTHCTUYCCKUX JTAHHBIX;

BBITIOJHATH OTICPAIIUK HAJ COOBITHSIMH U
BEPOATHOCTSAMHU;

UMEThH MPEACTABICHUE O JTUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHBIX BEIMYMHAX U
pacmipeneneHusX, O He3aBUCUMOCTH CITydaitHBIX
BEJIMYHWH;

IMETh TIPE/ICTABIICHUE O MATEMATHUECKOM OXKHIaHUU
Y AWCTIEPCHH CITyIalHBIX BEINUIHH;
MMETh TPEACTaBICHIE O COBMECTHBIX
pacnpee/ieHUsIX CITy9aliHbIX BEIINYHH;
MMOHMMATh CYTh 3aKOHA OOJIBIIIMX YUCENT U
BBEIOOPOYHOTO METO/Ia U3MEPEHNS BEPOSTHOCTEH;
UMETH MPEACTABICHUE O HOPMATBHOM
pacnpeieieHud U TpUMEpax HOPMaJIbHO
pacnpeneneHHbIX CITyYaifHbIX BETHIUH;
BBIYHCIISITh WK OIICHUBATH BEPOSTHOCTH COOBITHI B
peabHON KU3HU

umems npedcmagieHue o Cés3u
IMAUPUYECKUX U MEOPETNUYECKUX
pacnpeoeneHull;
umemv npedcmagienue o
KOOUPOBAHUU, OBOUYHOL 3ANUCU,
080oUYHOM Oepese;
611a0emb 0CHOBHBIMU NOHAMUAMU
meopuu epagos (epag, eeputuna,
pebpo, cmeneHb 8epuiuHbl, NYMs 8
epaghe) u ymemv npuMeHsams ux npu
peutenuu 3a0ay;
umMemsb npeocmasienie 0 0epesbsx U
yMemb NPUMEHAMb HPU PeUeHUU
3a0auy,
671a0emb NOHSIMUEM CE3HOCTIb U
yMemb NPUMEHAMb KOMNOHEHMbl
CBSA3HOCTNU NPU PeUuleHUl 3a0ay;
YyMemb 0CYuecmeisims nymu no
pebpam, 06x0061 pebep u 8epuiun
epaga;
umemsb npedcmasiienue 00 3U1epPo8om
U 2AMUTLIMOHOBOM NYMU, UMENb
npedcmasaenue 0 mpyoHocmu 3a0a4u
HAXONCOCHUSL 2AMUTLINOHOBA NY ML,
yMemb npuMeHsms npuHyun J{upuxie
npu peuleHuu 3a0a; Hay4umvcs
CReYUuaIbHbIM NPUEMAM pelteHUs
KOMOUHAMOPHBIX 340ay;
Xapakmepuzoeams nPoOYeCccol u
A61eHUS, UMETouUe 8ePOSTNHOCIHbILL
xapaxkmep.

Texcmoeuvie
3a0aqu

Pewate pa3Hbie 321241 NOBBILIEHHON TPYTHOCTH;
aHAJIM3UPOBATh YCIOBHUE 3a/la4M, BLIOUPAThH
ONTHUMAJIBbHBIN METOJI PELICHHS 3aIaUH,
paccMaTpuBas pa3InuHbIe METOIBI;
CTPOUTH MOJIENb PEIICHUS 33]]auH, TPOBOIUTh
oKa3aTebHbIC PACCYXKACHUS TPU PEUICHUH 33]a4H;
pelaTh 3a7a4u, TpeOyrolue nepedopa BapuaHToB,
MPOBEPKHU YCIOBHA, BBIOOPA ONTHMAIBHOTO
pe3yiibTaTa;

AQHAJIM3UPOBATh U UHTEPIPETUPOBATD MOJyUCHHBIC
pelleHHs B KOHTEKCTE YCIIOBHS 3a]1a4H, BEIOUPATh
pellleHus1, He IPOTUBOPEUAIINe KOHTCKCTY;
MIEPEBOIUTH MTPH PEIICHUH 3a1a4u HH(OPMAIUIO U3
OJTHOM (POPMBI 3aITUCH B JIPYTYIO, UCTIONB3YS IPU
HEOOXOIMMOCTH CXEMBI, TAOJUIIBL, TPapUKH,
JIarpamMmebl;
peliaTh NpakTUIECKHUE 3aJJa4d U 3a1a9U U3 IPYTHX

MIPEIMETOB

T'eomempus

PICPUPOBATH MOHATHUAMM: TOUKA, IIpAMasi, IJIOCKOCTb

B IMIPOCTPAHCTBE, MapauIeTbHOCTh U
NEePIEHANKYISIPHOCTh MPSAMBIX U IIIOCKOCTEH;

pacno3HaBaTh OCHOBHbBIE BUJbl MHOI'OIPAHHUKOB

(mpu3mMa,mupaMua, TPIMOYTOIBHBIN
nmapajuienenunesn, Kyo);
M300paxkaTb TeOMETPUIECKHE (DUTYPBHI C TIOMOIIBIO
4epTEIKHBIX HHCTPYMEHTOB;
HU3BJICKATh HHq)OpMaHI/IIO O IIPOCTPAHCTBECHHBIX
TEOMETPHUYECKUX (DUTYpax, MPEJACTABICHHYIO Ha

YCPTCIKAX;

npumensmo 0Jisl peuieHus 3a0ay
2eomempuueckue paxmol,eciu
VC08USL NPUMEHEHUSL 3A0AHbL 8 S6HOU
dopme;
peuiams 3a0auu Ha HAX0XHCOeHUe
2E0MEMPULECKUX BETUYUH 1O
006pasyam uny areopummam, 0erams
naocKue (8bIHOCHbLE) YepmedtcU U3
PUCYHKO8 00BbEMHBIX (huzyp, 8 mom
ylcie pucosams 6U0 Ceepxy,




npUMeHsTh Teopemy [Iudaropa npu BEIYUCICHAN
JJIEMEHTOB CTEPEOMETPUIECKHUX (PHUTYP;

HaXOAWTh 00BEMBI U TUTOMIAIA TOBEPXHOCTEH

MPOCTEHIINX MHOTOTPAaHHUKOB C TPAMEHEHHUEM

CcOOKY,cmpoums ceueHus.
MHO202PAHHUKOG,

U361€Kams, UHMEPNPEMUPOBAMD U

npeobpazosvieams uHGoOpMayuio o

thopmy; 2eomempuieckux ucypax,
pacmo3HaBaTh Teja BPallCHUS: KOHYC, IIMIHHP, NPeOCMAaBLeHHYI0 HA Hepmedlcax;
chepy u wiap;

NPUMEHAMb 2eoMempuyecKue Gaxmol
07151 peuteHus 3a0ad, 8
MOoM Ucae nPeonoaazaruux
HECKOAbKO UWA208 PeUleHUs,
onucvLIBamp 63AUMHOE PACNONONCEHUE
NPAMBIX U HAOCKO-
cmell 8 NPOCMPAaHcmee;
Gopmyauposams ce0lcmea u

BBIYUCIISATH 00BEMBI U TUIOMIAIHN TOBEPXHOCTEH

MPOCTEHIINX MHOTOTPaHHHUKOB U TEJI BPALLICHUS C
MOMOIIBIO POPMYIT;

B nosceonesnotl scusnu u npu usyyenuu
opyeux npeomemos:

COOTHOCHTH a0CTPaKTHBIE T€OMETPUYECKUE TTIOHSTHS

1 (BaKThl ¢ peaTbHBIMU KU3HECHHBIMU 00bEKTAaMH U

CUTYaIUsAMH;

npU3HaKu ueyp;
HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX 00Ka3b16aMb 2e0MempuiecKie
reoMeTprUYecKuX (pUryp Ass pemeHus 3agad ymeepoicoeHus1;

MIPAKTHYECKOTO COACPIKAHNUS;
COOTHOCHUTH IUTOIAIA TOBEPXHOCTEN TEI
OJIMHAKOBOH ()OPMBI U PA3IUYHOTO pa3Mepa;
OLIeHHBATh (GOPMY NPABUIBHOTO MHOT'OIPaHHUKA
[0CJI€ CIMJIOB, CPE30B U T. II. (ONPEneIIsiTh
KOJINYECTBO BEpIINH, pEOep U rpaHell Moay4YeHHBIX
MHOTOTPaHHUKOB).

61a0env CIMaHOapmuol
Kaaccuguxayue npocmpanHcmeen-
HbIX ueyp (nupamuobsl, npusmbi,
napanienenuneodut),
UCNONL306AMNb CEOUCMEA
2eomempuieckux gueyp ois pe-
weHus 3a0a4 NPaKmu4ecKo2o
xapaxkmepa u 3a0a4 u3 opyeux
obracmeu 3HAHU,

Bexmoput Brnaners moHATUSIMH BEKTOPHI U UX KOOPIUHATHI; 3a0a6ams NPAMYIO U NIOCKOCb
u Koopounamol 8 YMETh BBIIOJIHATE ONEpPaii HaJl BEKTOPaMH; VDABHEeHUAMU 8 OeKapmosol
npocmpancmee | NCTIONB30BaTh CKAIISIPHOE IPOHU3BEICHHE BEKTOPOB cucmeme KOOpOUHAm 6
MIPU pELICHUH 3a]ay; npocmpancmee;
NPUMEHSTH YpaBHEHHUE INIOCKOCTH, (hopMyIry Haxooums paccmosHue om mouku 0o
PAcCCTOSTHUS MEXIY TOUYKaMH, ypaBHEHUE cHEphl IPH | IOCKOCMU 8  0eKapmOogoll cucmeme
peleHn! 3a/1a4; KOOpOuHam,
NPUMEHSTH BEKTOPBI H METO KOOPHMHAT B HAXo0ums paccmosHue mexicoy
HPOCTPAHCTBE MPH PEUICHHUH 3a/1a4. CKPeWUBaOUWUMUCS NPAMBIMU,
3a0aHHBIMU 8 CUCmeMe KOOPOUHAM,
peutams 3a0auu 86edeHUem
8eKMOopHO20 basuca.
Hcmopusa Hmeth nipesicTaBiieHre O BKIIAJIE BBLIAIOIINXCS IIpeocmasnams 6k1a0 8bl10AOWUXCS

Mamemamuxu MaTEeMaTHKOB B Pa3BUTHE HAYyKH; Mamemamukos8 6 pazeumue

HOHMMATh POJIb MAaTEMATHKH B pa3BUTHH Poccrun MamemamuKy U UHbIX HAYYHbBIX
obnacmeil;
HOHUMAMb POb MAMEMAMUKU 8
pazsumuu Poccuu
Memoowt Hcnonb30BaTh OCHOBHBIE METOABI JOKA3aTENILCTBA, | MCnonb306ams 0CHOGHbIE MEMOObl
Mamemamuxu

IIPOBOJUTH JOKA3aTENbCTBO U BBIIIOJIHATH
OIIPOBEPIKECHHUE;
IIPUMEHATH OCHOBHBIE METO/bI PELICHUS
MaTeMaTUYECKUX 3a7a4;

Ha OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEHN B
[PUPOJIE XapaKTEPU30BaTh KPACOTY U COBEPILIEHCTBO
OKPY>KaIOILIEro MUpa 1 MPOU3BEICHUI HCKYCCTBa,
|IpUMEHSATH IPOCTENIINE POTPAMMHBIE CPEACTBA U
3JIEKTPOHHOKOMMYHHUKAIIHOHHBIE CHCTEMBI IIPH

peLIeHUN MaTeMAaTUYECKHX 3a/1a4;
I10JIB30BAThCS IPUKIAIHBIMU IPOrPAMMAMHU U
[IpOrpaMMaMy CUMBOJIBHBIX BBIYMCIICHUM JUIs
MCCIIIOBAHUSI MATEMAaTHYeCKUX 00BEKTOB

odoxazamenvpcmed, npo8ooUnib
00KA3AMeNbCMBO U 8bINOJIHAMND
onpogepoicenue;
NPUMEHSAMb OCHOBHbIE MEMOObL
PeuteHust MamemMamuieckux 3a0ay,
HA OCHOBE MAMEMAMUYECKUX
3AKOHOMEPHOCMEN 8 NPupooe
Xapaxmepuzoeams Kpacomy u
COBEPUIEHCTNBO OKPYIHCAIOWE20 MUPA U
npoussedeHuUll UCKYCCmea;
NPUMEHAMb RPpOCmetiuue
npoSpammHble CpeoCcmed u




INLEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemsl npU pewenuu
mMamemamuiecKux 3a0a4;
NpUMEHSIMb MAMeMamuyeckue 3HAHUs
K UCCTIEO08AHUIO OKPYICAIOUe20 MUPA
(moOdenuposarnue Guzuueckux
npoyeccos, 3a0ayu IKOHOMUKLL)

2. COAEPKAHUE YYEBHOI'O NIPEIMETA

AJreopa

[loBTOpenue .Pemenne 3amay ¢ UCHONB30BAHUEM CBOMCTB YHCEN M CHUCTEM CUMCICHHS, IEIMMOCTH,
JI0JIEW W 4YacTed, MPOLIEHTOB, MOAYJeH yucen. PelleHne 3ajady ¢ UCHOJb30BAHMEM CBOMCTB CTENEHEH U
KOpHEl, MHOTOUJIEHOB, MpeoOpa3oBaHHii MHOTOUYIEHOB U OPOOHO-PAallMOHANILHBIX BBIpaKeHHUH. PemieHue
3a/1a4 C UCIOJIb30BaHUEM I'PalyCHONU MephI yriia. Moyib 4Kciia U €ro CBOMCTBA.

Pemenue 3amay Ha ABWXEHHE U COBMECTHYIO padOTy, CMECH M CIUIaBBl C IOMOIUBIO JIMHEHWHBIX,
KBaJpaTHBIX U IPOOHO-PAIMOHAIBHBIX YPABHEHUI U UX CUCTEM.

Pemenne 3amad ¢ HOMOIIBIO YHCIOBBIX HEPABEHCTB C OJHOW MEPEMEHHOW, C NpUMEHEHHEM
N300paKeHNsI YMCIIOBBIX HPOMEXYTKOB. PelieHue 3amau ¢ HMCHOIB30BAHHUEM YHCIOBBIX (DYHKIHMH M HX
rpadukoB. lcmonp3oBaHWe CBOWCTB W TPapUKOB ITWHEWHBIX W KBaJpaTUYHBIX (YHKIHHA, OOpaTHOM
TIPONOPIMOHATBHOCTH U hyHKIHH Y = 1/x . ['paduueckoe pelenye ypaBHEeH I U HEPABEHCTB.

HcnonpzoBanue onepaiuii HaJy MHOKECTBAMHU U BBICKAa3bIBAHUSIMH.

Hcnonp3oBaHue HEPABEHCTB M CUCTEM HEPABEHCTB C OJHON MEPEMEHHOM, YHCIOBBIX IPOMEXKYTKOB, UX
oObenuHEHW © TmepecedeHwil. [IpuMeHeHWe TpU pelIeHWH 3aJa4  CBOICTB apUPMETHYECKOH ¢
reOMETPHUYECKOHN MPOrpecCui, CYMMHPOBaHUS OECKOHEUHOW CXOISIIEHCS TeOMETPUIECKOM TPOTPECCHH.

MHoxecTBa (UHCIOBBIE, T'€OMETPHUYECKHX (Uryp). XapaKTepUCTHUECKOE CBOICTBO, JJIEMEHT
MHOXECTBA, IIyCTOE, KOHEUHOE, OeCKOHEeUHOe MHOXKecTBO. CriocoObl 3aiaHusi MHOXKECTB. [lonMHOXeCTBO.
OTHoOIICHUS TPUHAJICKHOCTH, BKIIOUCHUS, paBeHCTBA. Omeparuu Haj MHoKecTBamu. Kpyru Oinepa.
Koneunsle 1 6eckOHEUHBIE, CUSTHBIE U HECUETHBIC MHOKECTBA.

VctuHHBIE W JTOKHBIE BBICKa3bIBAaHWSA, ONEpAaLUMH HaJ BBICKAa3bIBAaHUSAMH. AJjredpa BBICKA3bIBaHUIL.
CBs13b BBICKa3bIBaHHH C MHOKeCTBaMH. KBaHTOPHI CyIIeCTBOBAHUS U BCCOOITHOCTH.

3akoHb! JOoruKW. OCHOBHBIE JIOTHYECKHE NpaBuia. PerieHne JOorndeckux 3a4ad ¢ UCIOIb30BaHHEM
KpyroB Jilyiepa, OCHOBHBIX JIOTHYECKHX MPaBUIL.

YmozakmoueHus. OO0CHOBaHMS M J10KAa3aTeNbCTBO B MareMaTuke. Teopembl. Buibl MareMaTnaeckux
yTBepKAeHUH. Buabl gokazatenbcTB. MaTemaTwdeckas WHIYKIHUS. YTBEPXKICHHE, OOpaTHOE IaHHOMY,
MIPOTHUBOIIOJIOKHOE, OOpaTHOE INPOTHBOIOIOKHOMY JaHHOMY. IIpH3HaK M CBOWCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIE YCIIOBHSI.

OcHoBHas TeopeMa apudmeruku. Octatku U cpaBHeHus. AnroputMm Esximaa. Kutaiickas Teopema 06
octrarkax. Manas teopema @epma. OyHKIHSA Difepa, 9UCI0 U CyMMa JeNIUTeIe HaTypalbHOTO YHCIA.

Pagnannas mMepa yria, TpUrOHOMETpPHUYECKasi OKPYKHOCTh. TpUroHoMeTpryeckre QyHKLIUU YUced U
yrioB. DopMylibl TPUBEIEHHS, CIOXEHHUS TPUTOHOMETPUYECKHX (QYHKIWH, (GOpPMYyNbl ABOWHOTO U
MIOJIOBUHHOTO apryMmeHTta. [IpeoOpazoBaHne CyMMBI, pa3HOCTH B IPOM3BEAECHHUE TPUTOHOMETPHUUECKHUX
(hyHKIMI 1 HA000POT.

Hymu ¢yHkuMy, npoMexyTKM 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb. HamOonbluee W HauMeHbLIee
3HavueHue QyHkiuu. [leproanyeckre QYHKIMH M HAaMMEHBIIWH meproia. YETHbIe W HEYETHBIE (YHKIIUH.
TpuroHomerpuueckre (yHKIMU YUCIOBOTO aprymeHTa. CBoiicTBa W TpapuKH TPHTOHOMETPUYECKUX
¢ynkuuii. OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMM, WX [JIAaBHbIE 3HAUYEHHs, CBOWCTBA M TpaduKu.
Tpuronomerpuueckue ypaBHeHus. OTHOPOAHBIE TPUTOHOMETPHUYECKHE ypaBHEHHs. Pemenne mpocredmmx
TPUTOHOMETpHUYECKNX HepaBeHCTB. [IpocTeiimme cucTeMbl TPUTOHOMETPHUIECKUX YPAaBHEHUH.

CreneHb cC JEHCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHH. Ilpocreilmme mnokasarenbHbIE
ypaBHEHUs 1 HepaBeHcTBa. [lokasarenbHas QyHKIMS U ee CBOHCTBA U rpaduk. Yncnio e u pyHKIus.

Jlorapugm, cBoiicTBa Jsorapudma. JecaTuuHbsli M HaTypanbHbIi Jorapudm. IIpeoOpasoBanmue
norapugMudeckux BelpaskeHui. JlorapudMuueckue ypaBHeHus U HepaBeHCTBa. Jlorapudmudeckas GyHKuus
U ee CBOWCTBa U rpauk.

CrenenHas QyHKIHS U ee cBoiicTBa 1 rpaduk. ppanroHanbHble ypaBHEHUSL.

[lepBuuHBIe TpeACTAaBICHHUS O MHO)KECTBE KOMITJIEKCHBIX YHCEN. J|eHCTBHS ¢ KOMIUIEKCHBIMH YHACIaMH.
KommnekcHo conpsixkeHHbIe uncia. Moayb 1 apryMeHT yncia. TpuroHoMeTpudeckas opmMa KOMILIEKCHOTO
yyucna. Pemenue ypaBHeHHH B KOMILIEKCHBIX YUCIAX.




MeTon HHTEpBANOB Ui pelICHUS HepaBeHCTB. [IpeoOpazoBanus rpadukoB (GYHKIMHA: CIOBUI,
YMHOKEHHE Ha YHUCIIO0, OTPaKCHHE OTHOCHUTEIBHO KOOPAMHATHBHIX oceil. ['paduyeckue metonbl pemieHus
ypaBHEHUIl U HepaBeHCTB. PeleHune ypaBHEHHH W HEPABEHCTB, COAEpXKAIUX MEPEMEHHYIO IOJ 3HAKOM
MOZYJIS.

CucremMbl TIOKa3aTeIbHBIX, JIOTAPU(PMHUUECKHX W HPPAUOHAIBHBIX ypaBHeHHWHA. CHCTEMBI
MOKAa3aTeNbHBIX, JTOTapH()MUUECKUX U UPPALIHOHATHHBIX HEPABEHCTB.

B3anmuo o6patasie ¢hyakwm. ['padukn B3anMHO 00paTHBIX (yHKITHIA.

YpaBHEHUS, CUCTEMBI YPABHEHUI C MAPAMETPOM.

®opmyna bunoma HeroroHa. Perienue ypaBHeHMI cTeneHu BbIlIe 2 CHENMaIbHBIX BUIOB. Teopema
Buera, Teopema besy. IlpuBogumble W HenpuBoguMble MHOrowieHbl. OCHOBHasi Teopema alreOphl.
CuMMmeTpryeckrue MHOTOWICHBI. LlemodnciienHpie U 1eI03HaYHbIe MHOTO4JICHBI.

OyHKIMH «IpoOHAas YacTh YUCIA» U «IIeas YacTh Yhciay.

JAunodaHTOBHI ypaBHEHUSI.

CyMMBI U pSIBI, METOIBI CYMMHPOBAHHS U TIPU3HAKH CXOJUMOCTH.

TeopembI 0 TPHOIIKEHUH JEHCTBUTEIHHBIX YMCET PAIlHOHATHHBIMHU.

MHokecTBa Ha KOOPAMHATHON TUIOCKOCTH.

Hepapenctso Komu — ByHSIKOBCKOTO, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.

JJIeMeHTBI MATEMATHYECKOI0 aHaJIM3a

[lonstne mpenena ¢yHkuuu B Touke. [loHATme mpenena GyHKIMHM B OECKOHEUYHOCTH. ACHMIITOTHI
rpaduka ¢yaxmun. CpaBHeHHE OSCKOHEYHO MalbiX M OeckoHeuHo OonbpImx. HempepsBHOCTH (pyHKIIWH.
CaoiicTBa HenpeprIBHBIX (yHKIUH. Teopema Beliepmrpacca.

Huddeperntmpyemocts pynknnu. [Iponzsognas pyaknuu B Touke. KacarenbHas k rpaduky GyHKITHH.
I'eomeTpuyeckuii u puzndeckuii cMbBICT pon3BoaHOH. [IpuMenenue nponsBogHOU B dusuke. [IponzBoanbie
anemenTapHbix Gpynkuuid. [IpaBuna quddepenumponanus.

Bropas npousBoHasi, €€ reoMeTpuyecKuii U (PU3NIECKUI CMBICI.

Touku 3xcTpemMyMa (MakcUMyMa M MHHHMYMa). MccinenoBanue 3ineMEHTapHBIX (YHKIMHA HAa TOYKU
JKCTpeMyMa, HauOoJblllee W HaMMEHBIIee 3HAYEHHE C TOMOIIbI0 mpou3BoaHOW. [locTpoenne rpadukos
(GYHKIMH ¢ TOMOIIBI0 TPOW3BOAHBIX. [IpuMeHeHWe TPOHM3BOAHON NpW pemeHud 3anad. Haxoxaenue
9KCTPEMYMOB (YHKLUI HECKOJIBKUX IEPEMEHHBIX.

[lepBoobpaznas. Heonpenenénnsrii naTerpan. llepBooOpasneie sneMeHTapHbIX (pyHKiui. [Inomane
KpuBOJIMHEHHOH Tpanenuu. ®opmyna Heiotona-JleliOnuna. OmnpenenénHeiii uHTErpasn. Brruncrnenue
IoIaAe mIocKuxX GUryp 1 00bEMOB TN BPALLEHHUS C IOMOLIbIO HHTETpaa.

Mertoasl peuieHnst yHKIHMOHATbHBIX YPABHEHUHM U HEPABEHCTB.

BeposiITHOCTbL M CTATHUCTHKA, JIOTUKA, TEOPUS rpa(j_)on n KOMGHHaTODI/IKa

[ToBTOpenue .Mcnonp3oBanue TaOIUI] U IUArpamMM JIjisl TpeJCTaBlIeHHUs NaHHBIX. PemeHue 3ana4y Ha
MPUMEHEHUE OMUCATENILHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CpPEeHHUX, HAUOONBIIETO U HAUMEHBIIETO
3HAYEHWsI, pa3Maxa, TMCIePCUH U CTAaHIAPTHOTO OTKIIOHEHWS1. BEIYrcIeHne 4acTOT U BEpOSTHOCTEH COOBITH.
Brluucnenue BepOSITHOCTEH B ONBITAX C PABHOBO3MOKHBIMH 3J€MEHTapHbIMU HcxonaMmu. Mcnons3oBanue
KOMOHMHATOpUKH. BhIUnCIIeHNE BEPOATHOCTEH HE3aBUCUMBIX COObITHM. Vcrionbp30Banue (OpMYJIbl CIOKCHHUS
BEPOSTHOCTEH, Tuarpamm Ditsiepa, AepeBa BEpOSTHOCTEH, hopMyibl bepHysuiu.

BeposiTHOCTHOE MPOCTPaHCTBO. AKCMOMBI TEOPUH BEPOATHOCTEH. YCIOBHAsI BepOSATHOCTh. [IpaBuiio
YMHOEHHs BeposiTHOCcTeW. PopMyiia mostHoM BeposaTHocTu. Dopmyna balieca.

JuckpeTHsie cny4aiiHble BeTMIuHBI 1 pacupeaeneHus. CoBMecTHBIE pacnpeaeneHus. Pacnpenenenne
CyMMBl U TMPOU3BEICHUA HE3aBUCHUMBIX CIy4YalHBIX BEIUYMH. MaTeMaTH4YeCKOe OXXKUJAHUE CIydalHOH
BENWYUHBL. MaTeMaTHYeCcKoe OKUJaHue CYMMBI CIIy4ailHbIX BeTMYMH. bBuHOMHalIbHOE pacipeeieHne U ero
CBOMCTBA.

I'eomeTpusi

[ToBTOpenue .PerieHue 3amad ¢ NpPUMEHEHHEM CBOMCTB (UI'yp Ha IUIOCKOCTH. 3aJadyd Ha
JIOKA3aTelIbCTBO M IOCTPOSHUE KOHTPIpUMEpoB. Vcroib30BaHWE B 3aJadax MPOCTEHINHNX JIOTHYECKHX
npaBui. PelieHue 3a1ad ¢ KCMIONB30BAHUEM TEOPEM O TPEYTOJbHUKAaX, COOTHOLICHUN B MPSIMOYTOJIBHBIX
TpeyrojbHUKaX, ()aKTOB, CBSI3aHHBIX C YETHIPEXYrOJbHUKAMH. PellieHue 3a/1ad ¢ MCIOoJb30BaHUEM (DaKTOB,
CBSI3aHHBIX C OKPYXKHOCTSIMH. Perrenne 3amay Ha M3MepeHus Ha TUIOCKOCTH, BRIYUCIICHHUE JIJTHH U TUTOIIA ICH.
Pemienue 3ama4 ¢ moMoIibio BEKTOPOB U KOOPIUHAT.

HarnsinHas crepeomerpusi. @urypsl U ux nzodpaxenus (Ky0, mupamua, npusma). OCHOBHBIE TOHATHS
CTEpeoOMeTpHUH U ux cBoiicTBa. CeueHus Kyba 1 TeTpadapa.



Touka, mpsiMas ¥ TUIOCKOCTH B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUH U CIIEACTBHA U3 HUX. B3aumHoe
pacmojoXeHue MNpsAMBIX W IIJIOCKOCTEM B MpocTpaHCTBe. llapannenbHOCTh MPSAMBIX M MIIOCKOCTEW B
npoctpancTse. M300pakeHne NpoCTeUIINX MPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

Paccrostans mexy purypamu B mpOCTpaHCTBE.

Vsl B mpocTpancTse. [lepneHaAnKyISpHOCTh OPSAMBIX U IIJIOCKOCTEH.

[Ipoeknus Qurypsl Ha MmIOCKOCTh. lIpU3HAKM NEPHEHAMKYISIPHOCTH MNPAMBIX M TUIOCKOCTEH B
mpocTpaHcTBe. Teopema o TpEX MepIeHINKYIApax.

Mmuororpanauku. [lapamnenenunen. CpoiicTBa TNPSMOYTOJNBHOTO —Mapajuienienuiena. 1eopema
[Mudaropa B mpoctpanctse. [Ipusma u nupamuna. [IpaBuibHas nupamMuia U NpaBuibHas npusma. [Ipsmas
NUpaMuaa. DIEMEHTHI IPU3MBL U TUPAMUBI.

Tema Bpamenus: TUIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOHCTBA MPSAMOTO KPYTrOBOTO LMJIHHIPA,
MIPSIMOTO KPYroBOTo KOHyca. M300pakeHue Tel BpalleHus! Ha MI0CKOCTH.

[IpencraBienne 06 ycedeHHOM KOHYCE, CEUeHHs] KOHyca (MapajuieIbHOe OCHOBAHUIO M MPOXOAALICe
Yyepe3 BEPIINHY), CeUeHUs IMIHHApa (MapajuledbHO U MEePHeHINKYIIPHO OCH), CeUeHHs Imapa. Pa3septka
IWIMHIpPA U KOHYCA.

[pocreiimme KOMOMHAIIMY MHOTOTPaHHUKOB U TeJl BpaILleHHsI MEKAY co0oiil. Beruncnenue 3neMeHToB
MPOCTPAHCTBEHHBIX QUTyp (pedpa, AuaroHasu, yriisl).

ILnomaas MOBEpXHOCTH NMPAaBUIBLHOM MUPaMUIbI U IPAMON NMpu3Mbl. I110111a1b TOBEPXHOCTH IPSIMOTO
KpyroBOI'0O HMWJIMHJPA, IPSIMOT0 KpyroBOro KOHyca U 1apa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUIBI U KOHYCA, MPU3MBI U IiuHApa. O0beM I1apa.

[Tomo6upie Tema B mpocTpaHcTBe. COOTHOMICHHUS MEXIY IUIOMAIASIMH TOBEPXHOCTEW M 0o0BeMaMu
HOIOOHBIX TEIL.

JIBrkeHusT B IIPOCTPAHCTBE: IMapAJUICIBHBIA IEPEHOC, LEHTpalibHAs CHMMETPUS, CUMMETPHUS
OTHOCUTEJIBHO IJIOCKOCTH, OBOPOT. CBoOMCTBA ABM>KEeHUN. [[pMeHeHNEe NIBUXKEHUN MTPU PELICHUU 3a7a4.

BekTopbl M KOOPJAMHATHI B IPOCTPAHCTBE.

CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCJIO, Yrojll MeXay Bekropamu. KomnmnmHeapHble u
KOMIUTaHapHbIe BeKTOpbl. CKaJIspHOE MPOU3BEACHNE BEKTOPOB. Teopema 0 pa3ioKeHHH BEKTOpa MO TpEM
HEKOMIUTaHapHbBIM BekTopaM. CKalisipHOE MpPOU3BEAEHNE BEKTOPOB B KoopauHarax. [IpuMeHeHne BEKTOpPOB
[IPY PELICHUH 3a7a4 Ha HAXOXKIEHHE PACCTOSIHUHN, [UIMH, IUIOmaaei 1 00bEeMOB.

YpaBHEHHE IDIOCKOCTH B TPOCTpaHCTBe. YpaBHeHHe cdepsl B mpoctpaHctBe. Dopmyna s
BBIYUCIICHUA PACCTOAHUA MCKIY TOUKaMU B ITPOCTPAHCTBE.

3. TeMaTu4yeckoe MIAHUPOBAHNE C YKA3aHHEM KOJMYECTBA 4YaCOB, OTBOAUMBIX HA OCBOEHUE
KasKI0i TeMDI.

pa3ac TCMBI KOJI-BO XapaKTepI/ICTI/IKa OCHOBHBIX BHJ0B
1 YacoOB |IEATEIbHOCTH yYCHHKA (HA YpOBHE Y4eOHBIX
JICHCTBHIA)
10 xknace
IMoBTOpeHne u pacuiupeHue 20 Onucvleams noHsamus: MHOXECTBa, QyHKIUH
CBeIEeHHI 0 MHOKECTBAX, HUCTUHHOCTH, TABTOJIOTHH, TIPEIUKATA, 00IaCTH
MaTeMaTH4YeCKOH JIOTHKe H OMpEeaACIICHUS ITpeaArKara, 00J1aCTH UICTUHHOCTH
= (l)yHKIIHﬂX. [IpEArKAaTa, KBAHTOPOB OGH.[HOCTI/I " CYyHICCTBOBAHMUAL.
= MHoXecTBa, OTIepaliy Hal 2 Dopmynuposams ONPEIEICHUS: TOIMHOKECTBA
; MHO>XECTBaMU. JaHHOI'O MHOX>XECTBA, COOCTBEHHOTO IIOAMHO>KECTBaA
§ Koneunnle U OecKOHEYHEIE 2 JAAaHHOT'O MHOXKECTBA, NIEPECCCUYCHUA MHOKECTB,
g MHOK€ECTBA. 00BeTMHEHNS MHOXKECTB, PA3HOCTH MHOXECTB,
= BhICKa3bIBaHUS M ONEPALMU HaJl 2 B3aMMHO-0IHO3HAYHOT'O COOTBETCTBUSI MEXKY
g HUMMU. MHOXCCTBaMH, PABHOMOIIIHBIX MHOKECTB, CUCTHOI'O
[5 Hpe,Z[I/IKaTI)I. OHepaI_[I/II/I Hazg 2 MHO>KECTBA, KOHbIOHKIIMH BBICKa3BIBaHHﬁ,
2_ MpEeIUKATAMU. BI/I,I[BI TEOPEM. JU3BHOHKIINN BBICKa?;BIBaHHfI, NUMIUINKaIIun
\% Kourponbrast paGora Nel 1o teme 1 BBICKA3bIBaHUH, SKBUBAJICHTHOCTH BHICKA3BIBAHUMA,
S «MHOKECTBA U JIOIMK» OTPHUAHHS BbICKA3bIBAHNS, SKBUBAJICHTHBIX
E OyHKIUSA U eé CBONCTBA. 3 BBICKa3bIBAHUI,PABHOCHIIBHBIX ITPEJINKATOB,
Toctpoenne rpadukoB (QyHKLMIA C 2 KOHBIOHKITUU TIPEIUKATOB, TU3HIOHKITUN
MOMOIIBI0 TE€OMETPUUECKHX OpeaAUKaTOB, UMINIMKAIIUU TIPCAUKATOB,
HpeO6pa3OBaHHﬁ. OKBUBAJICHTHOCTHU NPCAUKATOB, OTPULIAHUA




TPUTOHOMETPUYECKUMH (YHKIUSIMU
OJTHOTO M TOTO € apTyMeHTa

OO6patHast QyHKIHS. 2 MpearKara, B3aMMHOOOPATHBIX TEOPEM, TEOPEMBI,
MeTon WMHTEpBAJIOB. 3 MPOTHUBOIIOJIOKHON TAHHOH, (DYHKIINHU, HAOOJIBINETO
Konrtposbnas pabora Ne2 mo Teme 1 M HAMMEHBLIETO 3HauYeHHsI QYHKLIUU HA MHOXECTBE,
«IloBTOpEHHE U paclIUpeHye 4eTHOH (DyHKIMH, HeYeTHON (yHKIUH, 0OpaTUMO
CBEJICHHI 0 (DYHKITUIDY (yHKLINY, B3aMMHOOOPATHBIX (DYHKIMH.
Onuceiéamy alrOPUTMBL: TIOCTPOCHHS TpaPUKOB
dymxmmity =f (kx), y=f(x)), y=[f()
pelIeHrsT HEpaBEHCTB METOI0M HHTEPBAIIOB.
Hoxazvigamv HOpMyYIbI: BKIIIOYCHUS HCKITIOUCHUS.
Dopmynuposeamsv M NOKA3BIBATH TEOPEMBL: O Tpaduke
HeTHOM (QyHKIWH, O TpaduKke HeueTHON (PYyHKIHH, 00
obpaTtumMocTH Bo3pacTatomieil (yOsIBaromieit)
(byHkuMu, 0 TpaduKkax B3aUMHOOOPATHBIX (DYHKITUH,
00 00mux TOUKax rpad)ikoB BO3PACTAIOTHX
B3aMIMHO-00paTHBIX PYHKIWH U €€ CIeCTBHE.
Ipumensmy N3ydeHHBIE ONPEACICHN,
TEOpPEMBbI U JOPMYJIBI K PEHICHUIO 3a/1a4
CrenenHas ¢yHKUHSA 21 Onucvléamy NOHATHS: CTETICHHAs! GYHKLUS C
CrenenHas QyHKIusA c 1 HATypaJbHBIM MTOKa3aTelIeM, cTereHHas (pyHKITUS C
HATYypaJbHBIM TOKa3aTeJeM [EJIBIM TIOKa3aTeneM, (YHKIUS KOPeHb N-i cTereH ,
CrenenHast (QYyHKIUS C IICIBIM 1 CTENeHHON (PYHKIIUU C PAIlHOHATBHBIM ITOKA3aTEeIeM.
MOKa3aTeneM Dopmynuposams ONIpeNIENeHUS: KOPHA N-if CTETeHH,
= OnpeﬂeﬂeHHe KOpHS N-1 CTEIICHU. 3 apI/I(bMeTI/I‘-IeCKOFO KOpHS N-ii CTCICHU, CTCICHU
£ Oyukums y = Vx. © PaLMOHANILHBIM 10Ka3aTENeM, PABHOCHIIBHBIX
E YpaBHEHWH, YpaBHEHUS CIIEICTBUS, PABHOCHIIHHBIX
2 CBoiicTBa KOpHS N~ CTeIeHN 3 HEPaBEHCTB, HEPABEHCTBA CIIE/ICTBU.
= KontponsHas pa6ota Ne3 1o Teme 1 Jloxaszvieams CBOWMCTBA: CTEIIEHHON QYHKIINH C
= «CTeneHHas hyHKIL HATypaJbHBIM TIOKa3aTelieM, CTENIeHHON (PYHKI_[I/II/I c
E KopeHb N-if CTENeHn 1 ero cBOHCTBAY nI_IeJ'II:IM mokasatesnem, (hyHKIIMH KOpEeHb N-i CTETIeHH,
E CTelleHb C palHOHATEHBIM 2 VTeni:;:on (GYHKIUH € pallHOHATbHBIM HOKa3a.TeHeM.
S TOKA3aTEeM 1 68 CBONCTBA _@opmyruposamb 1 0KA3bIBATE TEOPEMEL: O
g VppaIHOHATbHbIE YDABHCHIA. 3 CBOWCTBaX KOPHs N-I CTETIEHU, O CBOMCTBAX CTEMEHH
@ PasMHbIC MPHEMEl POIICHHA 3 c paII6PIOHaJIBHBIM MOKA3aTEINEM, O PABHOCHITBHBIX
= MPPAIHOHATHHEIX YPARHEHHH H HX npeoOpa3oBaHMsX UPPAIMOHATBHBIX YPaBHEHHH,
< —— 0 PaBHOCHJIBHBIX ITPE00Pa30BaAHUIX
WppannonanbHble HEPaBEHCTBA. 3 MPPAHOHATLHRIX HEPABCHCTB.
KoHThoibnas baGota Nod 110 Tom 1 TIpumensms U3y4eHHBIE OIPEEIICHHS, TEOPEMBI H
posibHas pabora 0 TeMe
(hopMyITBI K pENIeHHIO 3a1a4
«CTereHp ¢ palmoHaIbHBIM
nokaszareneM. MppanuoHansHbIe
YpaBHEHHUS] W HEPABEHCTBAY.
Tpuronomerpuueckne GyHKIuu 31 Onucwvigamy TIOHITHS: TPUTOHOMETPUIECKHE
Panmuannast mepa yria. 2 (YHKIIMH yTia TOBOPOTA.
Tpuronomerpuieckune GyHKIIHA 2 Dopmynuposams ONPEICIICHUS:
YKCJIOBOTO apryMEHTa. yria B | paguaH, KOCHHYyca, CHHYCa, TaHTeHCa U
3HAKHY 3HAYEHUI 2 KOTaHTeHCa yTiia TIOBOPOTa, IePHUOINIECKON
TPUTOHOMETPHYECKUX (DYHKIIMIA. (YHKLINH, CON3MEPUMBIX YHCEN, OTPaHUYCHHOM
YETHOCTH U HEYETHOCTH (GYHKIUH.
TPUTOHOMETPHYECKUX (DYHKIMI Jloxazvieams GOPMYIIBL: JITUHBI IYTH OKPYKHOCTH,
g Hepp}o JTUUECKHE (l)yHKLII/II/I 2 OCHOBHBIC COOTHOILICHUA MEXIY
© CBoiicTBa 1 rpadukn GyHKIHIL 2 TPUTOHOMETPUYECKUMH (QYHKIUSIMHU OJHOTO U TOTO
= y =SinXuYy = Cos X ’K€ apryMeHTa, CI0KEeHUS, IPUBEJEHUSI, JIBOMHOTO,
< CaoiictBa 1 rpaduky QyHKLHIL 2 TPOHHOTO U TOJIOBUHHOTO YTJIOB, TOHMKEHUS
y=tgxu y=ctgx CTETeHH, JUIsl MpeoOpa3oBaHUil CYMMBI, Pa3HOCTH H
KontpoubHas pabota Ne 5 110 Teme 1 MIPOU3BE/ICHUS TPUTOHOMETPHUUECKUX (PYHKITHIA.
«TpuroHoMerpudeckue GyHKIHE U Hoxasvieams CBOMCTBA: TPUTOHOMETPUYECKUX
UX CBOWCTBa» bynxmi,
OCHOBHbBIE COOTHOLIEHHS MEK/IY 3 Dopmynuposams U 00KA3bI8aMb TEOPEMBL: O

CBOWCTBAaxX MEPUOIUYECKUX (PYHKLUI.




DopMyJIbl CHOKEHHUS.

Ipumename N3ydeHHBIE ONIPENEICHUS, TEOPEMBI H

«HpOI/ISBO}_'[HaH u eé MIPUMCHCHUCH

DopMyJibl TPUBEICHUS 2 (hOpMYIIBI K PEIICHNIO 3a/1ad, O CBONUCTBE (DYHKITUHA,
DopMyInbl ABOMHOTO, TPOUHOTO U 5 HMMEIOLNUX COU3MEPHUMBIE TIEPUOIbI
MOJIOBUHHOTO YTJIOB.
Dopmysl s mpeoOpa3oBaHus 4
CYMMBEI, Pa3HOCTH M TIPOU3BEACHUS
TPUTOHOMETPUIECKUX PYHKITUH
KonTponbHas pabora Ne 6 1o Teme 1
«TpuronomeTrprudeckne (HOpMyIbDY
Tpuronomerpuyeckue ypaBHeHUsI 24 Onucvieams OHATAA: QYHKIUH Y = arccos X,
M HepaBeHCTBa. y =arcsin X, y = arctg X u y = arcctg X, mpocreiiiero
VYpaBuenue cos X = b 3 TPUTOHOMETPUIECKOTO HEPABEHCTBRA.
VpaBuenue sin X = b 2 Dopmyauposams ONpeNEICHUS: APKKOCUHYCA,
VpaBHerus tg X =bmctg X =b 1 apKCHHYCa, apKTaHTeHCa, apKKOTaHTeHCa,
g DyHKIEH Y = arccos X, y = arcsin x, 4 OJTHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUH.
E y = arctg X m y = arcctg x Jloka3zvieams GOPMYIBI: KOpHEH npocSeﬁmI/Ix
s Tpuronomerpudeckrne ypaBHEHHS, 4 TPUTOHOMETPUIECKUX yPABHEHUH.
= CBOJIAIIMECS K aNreOpandecKuM Hoxazvieams cBOWMCTBA: 0OPATHBIX
= Pemenue TpUuroHOMeTpHUUECKUX 4 TPUTOHOMETPHYCCKHX (yHKIHMIA.
%  |ypaBHEHHIl METOZOM pA3/OKEHMS Ha Ipumename N3ydeHHBIE ONIPEICICHUS, TEOPEMEI H
§ MHOxUTenu. [Ipumenenue opMyuibl K peleHNUIO 3aa4.
é’ OTPaHUYECHHOCTHU
o TPUTOHOMETPUYECKUX (HYHKIUH
S O paBHOCHJIBHBIX TIEpeX0/1ax MpU 2
o pPEIIeHNH TPUTOHOMETPUIECKHIX
5 YpaBHEHUI
Tpuronomerpuyueckre HEPaBEHCTBA. 3
KonTponbHas pabora Ne 7 o Teme 1
«TpuroHoMeTpuyeckue ypaBHEHUS U
HEPaBEHCTBAY
IIpousBoanasi u eé npuMeHeHHE 33 Onucvieams MOHITHSA: MTHOBEHHOW CKOPOCTH,
Onpenenenne mpenena QyHKIUHN B 2 KacaTeJbHOH K rpaduKy (HyHKINH, IPUPAIIEHUS
TOYKe U (OYHKINH, HETPEPHIBHON B (PYHKIIMY B TOUKE, TEOMETPUUYECKUN 1 MEXaHUUYECKUI
TOYKE. CMBICJT TIPOU3BO/IHOM, HANOOIBIIETO (HAUMEHBIIIETO)
3agaun 0 MTHOBEHHOH CKOPOCTH H 1 3HaveHUs (PyHKIMU Ha OTpe3Ke, BTOPOi
KacaTeJbHOH K Tpaduky QyHKIMH IPOU3BOIHOM, BBITYKIIOH BBEPX (BHU3) (yHKLUH,
[loHsiTHE TPOU3BOJHOM. 3 ACHUMIITOTHI TpaduKa.
[IpaBuia BBIUMCIEHUS TPOU3BOIHBIX 4 Dopmynupoeams OnpesieneHus: npeaena QyHKIUT B
3 VpaBHEHME KacaTeabHOM. 4 TOYKE, PYHKIMI HENPEPLIBHOM B TOUKE,
E Kontponsnas padora Ne 8 o Teme 1 TNPOM3BOJHOM (YHKIIMH B TOUKE, OKPECTHOCTH
= «[IpousBoxHasi. YpaBHeHNUe TOUKH, TOUKH MakcHMyMa, TOUKH MHHHMYMa,
o KacaTelbHOM KPUTHYECKOHN TOUKH (DYHKITUH.
S Onucvieams aNTOPUTMBL: TIONCKA HAHOOIBIIIETO U
§ TIpusHaKky BO3pacTaHus 1 yObIBAHUA 4 HaMMEHBIIIETO 3HarieH1/n71 (GyHKIIUM Ha OTpE3Ke,
E DyHKUHM. HCCIIeIOBaHUS CBOMCTB U MOCTpOeHHUs Tpaduka
s Touku sKkcTpeMyMa QYHKIHN 4 bynxn, .
S HauGonblice u HanMeHbIICE 3HAYCHHA 4 3anucwisams GOpPMYIIBI: TPOU3BO/IHAS CTENCHHOM
s (byHKIWH Ha OTpe3Ke (yHKIWY, TPOU3BOIHAS KOPHS N-1 CTeneHH,
= Bropas npon3sommas. [loHsTHe 2 TPOM3BO/IHBIE TPUTOHOMETPHYECKHX GbyHKIHIA,
% BBIYKIIOCTH (yHKITAH y(%aBHeHm KacaTenbgon K rpaduky (byHKuT/m.
| Toctpoom pauon | 3| O ponime v scopenio
5 Kontponbnas padora Ne 9 mo Teme 1 pep A PEHIHPY YHIIUIH,

MpaBUJIaX BHIYUCICHUS POU3BOJAHOM, O MPU3HAKE
MTOCTOSTHCTBA (DYHKITUH, O TIPU3HAKE BO3pACTaHUS
(yObIBaHus) PyHKIINH, O IPU3HAKE TOYKH
MakcuMyma (MUHHMYyMa), O IPH3HAKE BBIMYKIIOM
BBEpX (BHU3) QPYHKIIHH.
Dopmynupyem 1 noscHsen TEOMETPUICCKUN 1
MeXaHU4ecKui cMbicibl TeopeM: Depma, Poms,

Jlarpanxa.




Tpumensamp N3y4eHHBIC ONPEACTICHNUS, TEOPEMBI U
(hOpPMYJIBI K PEIICHHUIO 33134

MHOI'OYT'OJIbHUKA

BBeeHue B cTepeoMeTpHIO 9 Ilepeuucnams OCHOBHBIC TIOHSATHUSL CTEPEOMETPHUU.
OCHOBHEBIC TIOHSATHS CTEPEOMETPUHU. 2 Onucviéamb OCHOBHBIC TOHATHS CTEPEOMETPHH (TOY-
AKCHOMBI CTEPEOMETPHH. Ka, TIpsIMast, TUIOCKOCTB ).
CnencrBus U3 aKCHOM 2 Onucvisams BO3MOKHBIC CIIOCOOBI PaCTIONIOKCHHUS
CTEPEOMETPHH. TOYCK, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
[IpocTpaHcTBEHHBIE (DHUIYPEL. 4 Dopmynruposams aKCUOMBI cTepeoMeTpun. Pazbsic-
HavaneHble CBElEeHUSA O HATH ¥ WUTIOCTPUPOBATH AKCHOMBEI.
= MHOTOIPaHHHUKAX. Dopmyruposams U JOKA3BIBATH TEOPEMBI — CIIEI-
i KonTtponbsnas padora Ne 10 1o teme 1 CTBHSI U3 aKCHOM.
d[-.') «BBenenue B CTEPEOMETPUION CDOpmyﬂupoeamb CII0COOBI 3aJaHHus IIJIOCKOCTH
2 B IIPOCTPAHCTBE.
& Ilepeyucnams 1 OMUCHIBATH OCHOBHBIC 3JIEMEHTHI
MHOTOTPaHHHUKOB: pEOpa, BEPIINHBL, TPAHH.
Onucvieams BUBI MHOTOTPAHHUKOB (TUpaMu/a,
TETPadP, MPU3Ma, IPSIMOYTOJIBHBIN Mapalieenu-
eI, Ky0), a TakyKe MX 3JIEMEeHTHI (OCHOBaHUS, OOKO-
BEIE TpaHU, p€0pa OCHOBaHUSA, OOKOBBIE PEOPA).
Pewams 3anaun Ha TOCTPOCHUE CEUCHUI MHOTO-
TPaHHUKOB.
IMapaniejJbHOCTh B NMPOCTPAHCTBE 15 Onucwiéams BO3MOXKHBIE CITOCOOBI PaCIONOKEHUS
B3anmuOe pacmnonoxeHune ABYX 3 B IIPOCTPAHCTRBE: IBYX MPSIMBIX, IPSIMOH H IJI0C-
MPSIMBIX B TPOCTPAHCTBE. KOCTH, ABYX IUIOCKOCTEH.
[NapamienbHOCTh MPSAMON U 4 Dopmynuposams ONPENICICHNUS: TIapaLIEIbHBIX
IUIOCKOCTH. MIPSIMBIX, CKPEIIUBAIOIIUXCS TPSIMBIX, TTApAIIIeINTh-
E HapaﬂﬂeHLHOCTL IUIOCKOCTEM. 3 HBIX Hp}IMOfI M INIOCKOCTH, IMapalJICIIBHBIX IIIIOCKO-
; HpeO6pa30BaHI/Ie q)Hryp B 4 CTeﬁ, HpeO6pa3OBaHI/Ie JBHXXCHUS, q)HprI)I, CUM-
5 MPOCTPAHCTBE. Hapaﬂnen])Hoe MeTpH‘IHOﬁ OTHOCHUTEJIbHO TOYKH, PAaBHBIX (I)I/Il"yp,
= TIPOEKTHPOBAHHE. peoOpa3oBaHus MOA00MS.
= KonTposbHas pabora Ne 11 110 Teme 1 Pa3zvsacnamo nonsTus: npeodpazoBaHue GUryp,
E «TapannenbHOCTh B IPOCTPAHCTBEY napajuleNbHEIH IIEPEHOC, MapalIebHoe
S MPOEKTUPOBAHUE, MapauIeTbHAasl TPOSKIINS
2 ( m300paxenue) Gurypsi.
E, Dopmynuposams CBOWCTBA MAPAILIEIIEHOTO
z MIPOEKTUPOBAHUSI.
§ Dopmynuposams u 00KA3bI6AMb TIPUIHAKHU: TTApaIl-
2 JISIBHOCTH JBYX MPSAMBIX, APAJUICILHOCTH HPSIMOI
ot Y TUTOCKOCTH, ITapaijieIbHOCTH JIBYX TUIOCKOCTEH.
Dopmynuposams u 00KA3bI6AMb CBONCTBA: Mapall-
JICJIBHBIX TPSMBIX, TTAPAJICIIbHBIX TNIOCKOCTEH.
Pewiamp 3a1a911 Ha IOCTPOCHUE CEUSHUI MHOTO -
TPaHHUKOB, a TAKXKe IMOCTPOCHUE H300PAIKEHHIA.
[epneHAUKYJISIPHOCTH B 27 Dopmynuposams OTIPENIENECHUS: yTIIa MEXITY
MPOCTPAHCTBE. MEPECEKAIOIIUMHUCS MPAMBIMU; yTiIa MEXKITY
= Yron Mexmy TpsMBIMU B 2 CKPEIIMBAIOIUMHUCS TIPSMBIMU; TIPSIMO,
= MTPOCTPAHCTRBE. MepIECHANKYIISIPHOM IIOCKOCTH; yrila MEX 1y MPsAMOM
= [lepnieHIUKYIAPHOCTS TPSAMONH H 3 1 TUIOCKOCTBIO; yIila MEXIy IBYMS IJIOCKOCTSMU;
§ TJIOCKOCTH. MIEPICHIUKYIISPHBIX IIOCKOCTEH; TOUEK,
g [NeprenuKyIap U HAKIOHHAs. 4 CUMMETPUYHBIX OTHOCHTEIHHO TUIOCKOCTH; QUTYD,
- TeopeMa 0 TpéX NEePHEHANKYJIIIpaXx. 4 CUMMCTPHUYHBIX OTHOCUTEIIBHO IIJIOCKOCTH,
= KonTposnbHas pabora Ne 12 1o Teme 1 PacCTOSIHUSL OT TOYKH 10 (PUTYpPBL; PACCTOSHUS OT
E «ITepIeHNKYISPHOCTD TIPAMOH 1 MPSMOI 10 mapasuieIbHOM ei IITOCKOCTH;
s [UIOCKOCTIDY PacCTOSHUS MEKIY HapajlICIbHBIMU IJIOCKOCTSIMH;
g Yron Mexy IpsMOil U INIOCKOCTBIO. 3 00IIIero MepPHeHIUKYJIApa IBYX CKPEIIUBAOIINXCS
&  [lsyrpaunsiii yron.Vron Mexay asyms | 4 HPAMBIX.
) IOCKOCTSME Onucvleamsb TIOHATYS: TIEPIICHANKYJIAP, HAKJIOHHAS,
§ TlepreHANKYIAPHBIE TOCKOCTH 3 OCHOBAHNE NEPIEHANKYIIAPA, OCHOBAHHE
~ TL101MIa/b OPTOrOHATBHOMN MPOSKIHHN 2 HaKIJIOHHOM,TPOSKIHUS HAKJIOHHOW, OPTOTOHAIbHAS

mpoeKUust (Uryphbl, pACCTOSHUE MEXKIY




KontponbsHas pabora Ne 13 1o Teme 1 CKPETUBAIOIMIAMHUCS TIPSMBIMHE, 3epKaTbHAS
«YTOJI MEXTy TIPSIMOH U TIOCKOCTEIO. CUMMETpHS, IBYTPAHHBIN YTOJ, TPaHb JBYTPAHHOTO
YT01 MEXTY MIOCKOCTSIMH. yria, peopo ABYIPaHHOTO YTJia, IMHEHHBIA YyroJ
[MeprieH MKy NAPHBIC THIOCKOCTI. JBYTPaHHOTO yTJIa.
Dopmynuposams u 00KaA3bI6ams MPU3HAKK: TIEP-
[IEHANKYISIPHOCTH MPSIMOM M IIOCKOCTH, TICPIICH/IH-
KYJISIPHOCTHU JBYX IJIOCKOCTEH.
Dopmynuposams u 00KA3bI8amb CBONCTBA: TIEPIICH-
JUKYJSIPHBIX TIPSMBIX; IPSIMBIX, TTEPIICHIUKYISP-
HBIX TUIOCKOCTH; TIEPIICHIUKYJIIPHBIX IJIOCKOCTEH.
Dopmynuposamsv u 0OKA3bIBAMb TEOPEMBIL: O TIep-
[MEHIUKYJISIPE U HAKIIOHHOM, IPOBEAEHHBIX U3 OJHOU
TOYKH; O TPEX MEPIIECHAUKYIIAPAX; O TUIOIIAIN OPTO-
TOHAIEHOW MPOEKIINYU BBITYKJIOTO MHOTOYTOJLHHKA.
Pewamp 3a1aum Ha TOKA3aTENBCTBO, & TAKKE
BBIYHCJICHHE: YTIIa MEXKY MPSMBIMH, YTIIa MEKITY
MPSIMOM ¥ IIOCKOCTBIO, YTiIa MEXKAY TIOCKOCTSMH,
paccToSIHUS OT TOYKH JI0 TIPSMOU, PACCTOSIHUS OT
TOYKH JIO0 TUIOCKOCTH, PACCTOSIHUSI MEXK/Ty CKPEIIH-
BaIOIUMHUCS MPSAMBIMU, PACCTOSHUS MK Tapaji-
JIETBHBIMU TUIOCKOCTSIMU, TIOIIAM OPTOTOHATIBHOM
MPOCKITMH BBITYKJIOTO MHOTOYTOJIbHUKA
MHOrorpaHHuK#" 15 Onucvleamsb TIOHATHS: TEOMETPUIECKOE TETIO,
[Tpuszma. 4 COCEHUE IPaHU MHOTOIPAaHHMKA, IJIOCKUN YToJl
[Mapatenenumen. 3 MHOTOTPaHHUKA, IBYTPAaHHBII YTOJl MHOTOTPaHHH-
[upamuna. 5 Ka, TUIOMIa (b MOBEPXHOCTH MHOTOTPAaHHHKA, THATO-
VceuéHHAs MHPAMHUIA. 2 HAJIBHOE CCYCHHE MTPHU3MBI, IPOTUBOJICKAIIUE TPAHU
KoutponbHas pa6ota Ne 14 1o Teme 1 napauieNenuIe/ia, TMaroHaIbHOe CCUCHUE TIPU3MBbI
= «MHOTOTPaHHUKHY Y TIHPaMU/Ibl, YCeUEHHAS MUPaMUJIA.
= Dopmynuposams ONPENIEICHUS: MHOTOTPAHHHUKA,
= BBIIYKJIOTO MHOTOTPAHHUKA, TIPU3MBI, IPSIMON
5 MPHU3MBI, IPABUIILHOW TPU3MBI, TApalIeNICHIIC/a,
c[é MUPAMUIBI, IPABUIBHON TUPAMUJIBI, TPABHILHOTO
= TETPa’pa, BHICOTHI PU3MbI, BEICOTHI ITUPAMUJIBI,
= BBICOTBI YCEUEHHOM TUPaMU/IbI, arto()eMbl TIPaBUITh-
5 HOM MUPAMHUIBI.
= Dopmynupogams u 00KA3bIBAMb TEOPEMBIL: O TLJIO-
g a1 60KOBOM TIOBEPXHOCTH MPSIMOM MPHU3MBI, O JH-
= aroHaJsiX mapauiesenure/a, o KBajapaTe JMaroHaiu
S MPSIMOYTOJILHOTO Mapajuie/euIea, O IUIOIIaIn
g OOKOBOI MMOBEPXHOCTH MPABUIIBHOHN MUPaMHUJIBI,
= 0 IO OOKOBOI MOBEPXHOCTH MPABUIIBHOM
YCEYEHHON MUPaMUBI.
Pewams 3a1aun Ha T0KAa3aTEILCTBO, a TAKIKE
BBIYUCIICHHE: 3JIEMEHTOB TIPU3MbI ¥ TUPAMHU/IBI,
TUTOINA/IN TIOJTHOM U OOKOBOW TIOBEPXHOCTH MPU3MBI
1 TIHPaMHUIBI
IloBTOpEHME M CHCTEMATH3AIUS 9
y4eOHOro MaTepuaia
IloBTOpEeHHe U cucTemMaTU3aLUs 5
y4eOHOro MaTepuaa 3a Kype
anreOphl ¥ HaYal MaTeMaTHYECKOTO
aHaim3a
IToBTOpPEeHME U CHUCTEMATHU3ALIUS 2
y4eOHOro MaTepuaa 3a Kypc
TE€OMETPHH.
Wrorosasi KoHTpoJbHas paboTta 2
Bcero 3a 10 kaace 204

11 xkaace




IToxa3aTteabHass u
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Dopmyauposams ONpeAeIICHUE TTOKa3aTEIbHON

YUCCII, 3allMCAaHHBIX B TDUTOHOMETPH-

Jorapupmuyeckas ¢yHknmu. ONKCHIBATHL CBOMCTBA TIOKA3aTELHON
byHKIHN (yHKUWY, BBIIIENSS CITydaid OCHOBaHUS, OOJIbLIETO
CreneHb ¢ MPOU3BOJIBHBIM 4 €MHULIBL, ¥ CITydall MMOJI0KUTEIHLHOTO OCHOBAHMUS,
JIEHCTBUTEIHHBIM TIOKA3aTEIEeM. MeHbLIero eauHulpbl. [IpeoOpa3oBrIBaTh BEIpAXKEHUS,
[TokazarenbHast QyHKIHS. coeprKallye CTENEeH! ¢ IeHCTBUTEIbHBIM IIOKA3aTe -
IToka3arenbHble ypaBHEHUS. 4 mtem. Ctpouts rpaduku QYHKIHI Ha OCHOBE rpaduka
ITokazarenbHble HEPABEHCTBA. 4 TI0Ka3aTeNbHOM QYHKIMH.
KOHTpOJ’II)HaH paGOTa Nel o Teme 1 Pacnosnasams nokazaTelIbHEIC YPaBHCHHUA U
«ITokazaTenbHas QYHKIHD HepaBeHcTBa. DopMyIHpoBaTh TEOPEMBI O paBHO-
- JlorapudM i ero cBoiicTBa 5 CHJIPHOM TTPe00pa30BaHNH MOKA3aTEeIbHBIX YpaBHE-
2 Jlorapugmmdeckast  (yHKIHS 5 HUU 1 HEPABEHCTB. PemmaTe nokas3areiabHble
= U ed CBOMCTBA yYpaBHEHUS U HEPABEHCTBA.
= JlorapuMuuecKie  ypaBHEHHS 6 (Dopmynuposams OTpeNIeIeHNE JIOTapr(Ma IMOJIOXKH -
g Jlorapn)MUUECKHE HEPABEHCTBA 4 TEJILHOTO HCIIA 1O TOMOKATENLHOMY OCHOBAHHIO,
= TIpPOM3BOMHBIE TTOKA3ATENBHOM 3 OTIIMYHOMY OT €AMHUIIBI, TEOPEMBI O CBOMCTBAX
E 1 TorapuMuIIecKoii BhyHKIyit norapudma. [Ipeobpa3oBEIBaTH BEIpaXKCHUS,
= KontponbHas pabora Ne2 mo Teme 1 COZIEpIKAIIHE JIOrapUPMBI. (Df)pMyHHpOBaTI’
= «Jlorapudmudeckas hyHKIHD ompesieneHue JzorapH(pMquCKon Q)ylfxupm Y OTIH-
2 CBIBaTh €€ CBONCTBA, BBIIEISS ClTyyail OCHOBAaHHUA,
= OO0JIBIIIETO ENUHUIIBI, H CITYYaid MOJIOKUTEIEHOTO
< OCHOBAHUS, MEHBIIIETO EAMHUIIEL. J|0Ka3bIBATh,4TO
= noKaszarenbHas U Jorapupmudeckas QyHKIUN
& SBJISIFOTCS B3aUMHO 00paTHBIMU. CTPOUTH TpaduKu
5 (hyHKIIMIT Ha OCHOBE JTorapu(PMUIECKO (YHKIIHU.
Pacnosnasams norapupmMudeckue ypaBHEHUsT U
HepaBeHcTBa. DOpMyIHPOBATh TEOPEMBI O PaBHO-
CIJIBHOM TIPe00pa30BaHUH JIOTapH(PMHIIECKUX
ypaBHEHHI 1 HepaBeHCTB.Pemats morapudmmaeckue
ypaBHEHUS U HEPABEHCTBA.
Dopmynuposams ONIPENICICHAS YHCTA e, HATypallb-
Horo siorapudma. Haxonuts pon3BoHbIe QYHKITHH,
coJiep KalINX MOKa3aTeIbHYIO U JIOTApUPMHUYECKYIO
(hYHKIHIO, CTETICHHYIO (YHKIIUIO C
JIEHCTBUTEIHHBIM ITOKA3aTEIIEM.
HWHTerpas u ero npuMeHeHHe 14 Dopmynuposams ONpeNieIeHNne TIEPBOOOPa3HOI
= [TepBooOpasHas 3 (byHKIIMH, TeOpEeMy 00 OCHOBHOM CBOMCTBE MEPBO00-
2  [IpaBuiia HaXOKAEHHUS IEPBOOOPAZHON 3 Pa3HOM, MpaBwiia HAXOXKACHUS TIepBooOpa3Hoi. Ha
E Hno]]_[a;[}, KpHBQHHHeﬁHQﬁ Tpaneuu. 6 OCHOBC Ta6J’II/II_IBI HepBOO6pa3HLIX " IIpaBUJI HAXOXK-
§ OHpeILeIIéHHBIﬁ UHTErpal. JICHUSL HepBOO6paSHBIX HaXoOOUThb Hep3006pa3Hon,
g Berunciienre 00bEMOB TEL. 1 DOIIMI BU IEPBOOOPA3HBIX, HEONPEACICHHBIN HHTE-
Z KontponbHast pa6ora Ne3 mo Teme 1 rpain. I[lo 3KOHY H3MEHEHHS CKOPOCTH JBIKCHIS
2 «MHTErpatT W ero NPHMEHEHHE» MaTepUaNIbHON TOUKH HAaXOAUTh 3aKOH JIBHKEHUS
= MaTepUaNbHON TOUKH.
:% Dopmynuposams TEOPEMY O CBA3H epBOOOpa3HOM
& Y TUTOIIA IV KPUBOJIMHEHHOW TparleIu.
= Dopmynuposams OTIpeNIeNIeHNE OIIPEIETICHHOTO HH-
E terpana. Mcnonesys hopmyny Hetorona-JleitOnuua,
= HaXOJIUTH ONpeeJIeHHbII HHTErpal, IIIOIa 1
s (buryp, orpaHUYEHHBIX JaHHBIMH JUHUSMHE. M crons-
5 30BaTh OIPENENCHHbIN HHTETpasl A HaXOKIACHUS
00BEMOB Tell, B 4aCTHOCTH 00BEMOB TEJ BpalleHUSI.
= KommiekcHble 4ymcia 13 Dopmynuposams ONPeNEIEHNA KOMIUIEKCHOTO
& = | MHOXECTBO KOMIUIEKCHBIX YHCEIT 4 Hyca, apu(MEeTHIECKUX ICHCTBUI ¢ KOMILUIEKCHBIMH
g E KoMIuiekcHas mioCKOCTb. 3 YHCJIaMU, IEHCTBUTSIHHON M MHUMOM YacTel
g g Tpuronomerpuyeckas popma KOMIUIEKCHOT'O 4ucClia, anredpandeckoit Gopmsl 3a-
S 2 KOMILUIEKCHOT'O YHCIIa THCH KOMIIIEKCHOTO HCIIA, MOIJIsl KOMIUIEKCHOTO
2 g 'Y MHOKEHHUE U JIeJIEHNE KOMIUIEKCHBIX 2 qyuciia 1 €T0 aprymeHTa, COnps»KCHHbIX KOMITJICKC-
=
<




geckoii popme. Kopens n-it crernenn

N3 KOMIUICKCHOI'O YHCJIa.

HBIX YHcel. BeImomHsATh apudmMeTnieckue IeiHcTBUS
€ KOMIUIEKCHBIMH duciaMu. HaxomuTs neficTBUTENh-

Pemenue anreOpandeckux ypaBHEHUH

Ha MHOKCCTBC KOMIIJICKCHBIX YHCCJI

HYIO U MHUMYIO 4aCTU KOMIUICKCHOTO YUCJia, MOAYJIb
KOMITJIEKCHOI'O YHCJIa U €T0 apTYMCHT,KOMIIJIEKCHOE

Kontponbras padora Ne4 mo Teme
«KomrekcHple duciay

YHCII0, COTPSDKEHHOE K TAHHOMY.
(DopMyIMpOBaTh ONPENCICHUE TPUTOHOMETPHUIECKOM
(hOpMBI 3aMKMCH KOMILIEKCHOTO YHCIIA.
V3006pasicams KOMIUIEKCHBIE YHCIIa Ha KOMIUIEKCHOM
m1ockocTH. HaXxouTh KOMILIEKCHYIO KOOPIUHATY
yucina. [IpeacraBiasaTh KOMIUIEKCHOE YUCIIO B
TpUrOHOMETpUYecKor ¢opme. BHITOTHATE yMHOXKe-
HUeE, JIeJIeHre 1 BO3BE/IEHUE B HATYPAIbHYIO
CTETICHb KOMIUICKCHBIX YHCEI, 3alTMCaHHBIX B TPU-
TOHOMETPHIECKOU hopme.
Ipumensamp KOMIUIEKCHBIC YHCIA TS PEIICHUS
anreOpanveckux ypaBHCHHM, B YaCTHOCTH,
KBaJIPaTHBIX YPaBHEHUH C JICHCTBUTEIIbHBIMH
Kod(DPHUITMECHTAMH B OTPHUIIATESITEHBIM
JUCKPUMHHAHTOM.
DopMyITUPOBATH OCHOBHYIO TEOPEMY aNreOphI

Auredpa

DJieMeHTBhl TeOPpHH BePOSITHOCTEN

25

Dopmynuposams ONPeneICHUsI HECOBMECTHBIX

DneMeHThl KOMOMHATOPHUKH U OMHOM
Herorona

cOOBITHIA, O0BETUHEHHUSI U TIEPECeUYCHUsT COOBITHH,
JIOTIOJTHEHUS cOOBITHUS. Vcmonb3ys hopmyy Bepo-

AKCHOMBI TEOPHH BEpOSTHOCTEHN

w

SATHOCTHU O6'B€ILI/IH€HI/I$I JABYX HCCOBMCCTHBIX

COOBITHH, (OPMYITY, CBA3BIBAIOIIYIO BEPOSTHOCTH

YcnoBHasi BEpPOATHOCTh

00BETMHEHUS U TIEPECEUCHHS IBYX COOBITHIH,

HesaBucumeie coObITHS

(hopMyJTy BEpOSATHOCTHU JONOJHEHHS COOBITHS, Ha-

CrnydaiiHas BeJIMYMHA

XOJIUTH BEPOSITHOCTH COOBITHH.

Cxema bepuynnu. bunomuansaoe
pacnpeJiesicHue.

WININ| W

Dopmynuposams ONPENENEHUS 3aBUCUMBIX U HE3a-
BUCHMBIX COOBITHH, YCTIOBHOW BEPOSITHOCTH.

XapaKTepuCTUKH CIy4alHOMN
BCJIMYUHBI.

Hcnone3yst TeopeMbl 0 BEPOSITHOCTH MEpPECEUEHUS
MBYX 3aBUCHMBIX U HE3aBHCUMBIX COOBITHIA, TEOpEMY

MatemMaTHu4uecKkoe OXHUJaHUEC CyMMbI
CHy‘laﬁHBIX BCIIMYMH

0 BEPOSITHOCTH TIEPECEUCHUS HECKOJIBLKUX HE3aBHUCH-
MBIX COOBITHI, HAXOJUTh BEPOSITHOCTH COOBITHIA.

KonrtponbHas pabora Ne5 mo Teme
«DNEeMEHTBl TEOPUH BEPOSITHOCTEID

Pacnosnasams BepOATHOCTHBIE SKCIIEPUMEHTHI,
ONHUCHIBa€MbIE ¢ TOMOLIBIO cxeMbl bepnymnu. Ha-
XOJIUTh BEPOSTHOCTb COOBITHS, COCTOSIIETO B TOM,

YTO B cxeMe bepHyIuIn ycrexoM 3aBepIIuThCs
JTAHHOE KOJIMYECTBO MCITBITAHHH.
Dopmyauposams ONPENCICHUS CITy4YallHOW BEJINYU-
HbI U €€ MHOXECTBA 3HaueHuu. [{ns ciyyailHoM Be-
JUYUHBI ¢ KOHEYHBIM MHOXKECTBOM 3HA4YEeHUH (op-
MYJIIPOBATh ONPECIICHUS PacpeIeICHUS CITydai-

HOM BEJIMYHMHEI U €€ MAaTEMaTHYSCKOT0 OXKHIaHHs.
Haxooums MaTeMaTHUeCKOE OKHIaHHUE CITyYaiHOM

BEJIMYUHBI 10 €€ pacrpeneneHuto. Mcnonb3oBaTh
BBIBOJIBI TEOPHUH BEPOSTHOCTEH B 3a/1a4ax ¢ MPaKTH-

YECKHUM XU3HEHHBIM COJICPXKAaHUEM

Anreopa

IHoBTOpenne OCHOBHBbIE METOABI
ellleHUus1 YpaBHEHUIl ¥ HEPABEHCTB

11

O nosBIEHNH MOCTOPOHHUX KOPHEH H
MOTEpE PEIICHUI ypaBHEHUI

OCHOBHBIE METOJBI PEILEHUS
YpaBHEHU M

OcCHOBHbBIE METO/bl PCUICHUA
HCPABCHCTB.

Konrtponbnas pabora Ne6 o teme
«IToropenune. OCHOBHBIE METOIBI
pelIeHns: ypaBHEHUI U HEPABEHCTBY»




KOOp}Jl/IHaTbI N BEKTOPbI
B IPOCTPAHCTBE

16

Onucwviéamsb TIOHIATHA: TIPSIMOYTOJIFHAS CHCTEMA
KOOpIHMHAT B IPOCTPAHCTBE, KOOPAUHATHI TOUKH,

JlekapTOBBI KOOPAUHATHI TOUYKH B IIPO- 2 BEKTOP, COHAIIPABIICHHBIE U TPOTUBOIOIOKHO Ha-
CTpaHCTBE IIPaBJICHHBIEC BEKTOPBI, IapaIeIbHbIH IEPEHOC Ha
BeKTopHI B IIPOCTPAaHCTBE 2 BEKTOP, CyMMa BEKTOPOB, TOMOTETHSA ¢ KO3 puim-
° CrnoxeHne 1 BEIYUTaHHE BEKTOPOB 2 €HTOM, PaBHBIM K, YTOJI MEXTy BEKTOPaMHU.
E VYMHOXEHUuEe BEKTOpa Ha YUCIIO. 3 cDopMy/zupoeamb OIIPCACIICHUA: KOJIJIMHCAPHBIX
E) T'oMmoTeTus BEKTOPOB, paBHBIX BEKTOPOB, Pa3HOCTU BEKTOPOB,
8 CKaIIPHOE [IPOM3BEICHHE BEKTOPOB 3 MPOTUBOIIOIOKHBIX BEKTOPOB, IPOU3BEIECHHUS BEKTO-
§ I'eomeTpHuyeckoe MecTO TOYEK Ipo- 3 pa ¥ 9MClIa, CKAJLIPHOrO MPOU3BEIICHNUA JIBYX BCK-
& CTpaHCTBa. YPAaBHEHHE IUIOCKOCTH TOPOB, TEOMETPUIECKOTO MECTa TOUEK, OUCCEKTOpa
Kourponsnast pabota Ne 7 mo teme 1 ZIBYTPAHHOTO YTIIa, YPaBHEHHA QUTYpBI.
o «KOOpIMHATBI 1 BEKTOPBI Jokazvisams GOpMyIIBI: pACCTOSIHUS MEKIY JBYMS
B [IPOCTPAHCTBE» TOYKaMH (C 3aJaHHBIMH KOOpJIWHATAMH), KOOPIHHAT
E CepeANHBI OTPE3Ka, KOOPAUHAT CyMMBI U Pa3HOCTH
g BEKTOPOB, CKAJIISIPHOI'O MTPOU3BEICHUS IBYX BEKTO-
= POB, JUIS BEIYMCIICHUS KOCHUHYCA YIila MEXIY ABYMS
s HEHYJIEBBIMU BEKTOPAMHU.
g Dopmynuposams u 00KA3bIBAMb TEOPEMBI: O KO-
- OpAMHATax BeKTopa (IpH 3aJJaHHBIX KOOPAMHATAX
= €ro Havaja ¥ KOHIIa), O KOJUJIMHEAPHBIX BEKTOpax,
& 0 CKaJSIPHOM NPOU3BEACHUH IBYX MEPICHANKYIISAP-
g HbIX BEKTOpOB, 0 ' MT, paBHOYAQJIEHHBIX OT KOHIIOB
& otpeska, o 'MT, npunamiexamux AByrpaHHOMY
YIIIy ¥ PaBHO yJaJl€HHBIX OT €To IpaHel, 00 ypas-
HEHUH MJIOCKOCTH, O BEKTOPE, NEPIIEHANKYIIIPHOM
JTAHHOM TIOCKOCTH.
Ipumensms N3ydeHHBIE ONPEAEIICHUS, TEOPEMBI
1 GOPMYJIBI K PELICHHUIO 3a/1a4.
Tena BpameHusn 29 Onucvieams OHATHSA: IWIMHAP, OOKOBAsI TOBEPX-
Hunusap 3 HOCTh LMJIMH/IPA, TOBOPOT (UTYPHI BOKPYT MPSIMOMA
KoMOuMHaIWK IUIHHIPA U IPU3MBI 2 Ha JJaHHBIHA yTroJI, TeJIO BPALICHUS, OCEBOE CCUCHHE
Konyc 3 MWIMHIIPA, pa3BEPTKA IIIHMH/PA, OOKOBas MMOBEPX-
YV ceu8HHBIH KOHYC 2 HOCTb KOHYCa, OCEBOE CE€UEHHE KOHYCa, Pa3BEPTKa
KOMOHHALIMK KOHYCA ¥ ITHPAMHUIBI 3 KOHYCa, yCeUEHHBIN KOHYC, yCeUEHHAs MUPaMuUAa,
KouTponbHas pa6ora Ne 8 o Teme 1 OTIMCaHHAs! BOKPYT yCEUEHHOIO KOHYyCa, yCeUeHHas
«I[MIMHAD M KOHYC» NMpaMKIa, BIMCAHHAS B yCEYEHHBIN KOHYC, QHUrypa
§' Coepa u map. YpaBHeHue chepsl 2 Kacaetcs chepl. 5
= B3anMHoe pacrookeHue cheps 1 3 Dopmyruposams ONpeeIeHU: TIPH3MEL, BIMICAHHOMH
& TOCKOCTH B LIWJIMHAP; IPU3MBI, OITUCAHHOM OKOJIO LIMJTUHIIPA;
q§ MHOrOrpaHHHIKH, BIMCAHHBIE B CEPY 3 MMpaMuIbL, BITMCAaHHOM B KOHYC; MUPaMHU/IbI, OTIH-
g MHOTOrPaHHHKH, OMHCAHHBIE OKOJIO 3 CaHHOM OKOJIO KOHYCa; S(bepm U Iapa, a TAKKe UX
. cheper 3JIEMEHTOB; KacaTeJIbHOM IIOCKOCTH K cepe; MHO-
= KoMOHEAINH UKD 1 CHOPEL, 3 rOrpaHHMKa, BIIMCAHHOTO B C)epy; MHOTOTPaHHUKA,
5 KOHYCa U chepi OIIMCAHHOT'O OKOJIO chepbl; LMINHAPA, BITHCAHHOTO
E. Kortponbras pabora Ne 9 10 Tome 1 B cepy; KOHyca, BHI/IcaHHOFf) B cepy; yceuEHHOTo
= «Cibepa u map. KomGumamm cdeps: ¢ KOHYycCa, BIIMCAHHOTO B cepy; IIITUHIIPA, OMHUCAHHO-
& JPYTHME TeJTaMH» Fo okoIo cdepsl, KOHYCa, OMMMCAHHOTO OKOJIO cepsl;
g YyCEYEHHOTO KOHYCa, OITUCAHHOTO OKOJIO CEpPHI.
S Hoxaszvieamsb HOpMyIIBI: IIOMIAN TOTHON TOBEPX-
- HOCTH IWJIMHAPA, IO OOKOBOM MOBEPXHOCTH
KOHYca, IuIomaan O0KOBOM NOBEPXHOCTH
yCEeu€HHOI0 KOHYycCa.
Dopmyauposams u 00KaA3bI6aNMb TEOPEMBI: 00
ypaBHEHUH c(epbl TaHHOTO paguyca ¢ IICHTPOM B
JAaHHOM TOYKE, O KacaTeJIbHOM INIOCKOCTH K cepe u
e€ creacTue. [lpumensams N3y4EHHBIE ONPEIECIICHMUS],
TeopeMbl U (OpMYIIBI K pEIISHHIO 33j1ay.
S | O6bémbl Tea. Ilnomannb chepb 17 Popmyruposams onpenenenus: o0bEMa Tena, mioma
g 2|06bém Tena. DopMmysl As1s BIYHCIIE- 3 JIY TIOBEPXHOCTH IlIapa.




HUS 00bEMa IPU3MBI

Jloxasvieams HopMyisl: 00bEMa MIPU3MEI, 00bEMa

DopMyITBI I BBIYHUCIICHUS 00BEMOB 5 MpaMuIbL, 00bEMa yCeUEHHON MUpaMuIbl, 00BEMa
MUPAMUJIBl U YCCUEHHOW TUPaAMUJIBI. KoHyca, 00bEéMa yCceu€HHOro KOHyca, 00béMa LUIKH-
Konrponsaas pa6ora Ne 10 mo teme 1 apa, 00bEMa mapa, IIomaI chepel.
«OOBEMBI MHOTOTPAHHUKOB) Ipumensmo V3y4eHHbIE ONPEIECICHUS, TEOPEMBI
OOBEMBI TEN BpaICHUS 5 1 (OPMYJIIBI K PEIICHUIO 3a/1a4.
[Tnomazns chepsr 2
Konrtponbnas pabora Ne 11 mo teme 1
«O6BéMBI Ten BpareHus. [lmomans
chepn»
IToBTOpEHHE W cUCTeMATH3ALUS 42
y4eOHOro Marepuaia
[MoBTOpeHMEe U cHCTEeMATU3AIINS 35
y4e0HOTO MaTepraia 3a Kypc
anreOpbl 1 HaYall MATEMaTHIECKOTO
aHalm3a
[MoBTOpeHMe U cHCTEeMATU3AIINS 5
yueOHOro MaTepualia 3a Kypc
TCOMETPHH.
HroroBast koHTponpHasi paboTa 2

Bcero 3a 11 kiaacce
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