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1. Ilnanupyemble pe3yabTaThl 0CBOEHHUS] Y1eOHOI0 NpeaMeTa
JInyHoCTHBIE pe3yJIbTaThI

JIny"oCTHBIE pe3ynbTaThl B cepe OTHOIIEHHWH O0ydYarommMxcs K 3aKOHY, TOCYIApCTBY M K

IPaXKIaHCKOMY OOIIECTBY:

— MHPOBO33PCHHE, COOTBETCTBYIOIEEC COBPEMEHHOMY YPOBHIO  DPa3BUTHS HAyKd H
OOIIIECTBEHHON MPAKTUKH, OCHOBAHHOE HA JHAJOre KYJIbTYp, a TaKXKe PasIHYHBIX (OpM
0O0IIIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOETO MECTA B IOJIMKYIHTYPHOM MHUDE.

JINYHOCTHBIE PE3YNbTATHI B chepe OTHOUICHUH 00YYArOIMXCS ¢ OKPY)KAIOIIUMU JFOIbMHU:

— TPUHATHE TYMAaHHCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXKHTEIBHOE U JA0OpOXKeIaTeIbHOS
OTHOILIEHHE K JPYTrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTH K COIICPCIKUBAHUIO U q)OpMI/IpOBaHI/Ie IIO3UTUBHOI'O OTHOIIICHUS K JIHOAIM, B TOM
YHCIIe K JIUIaM C OTPaHNYCHHBIMU BO3MOKHOCTSIMH 3/10pPOBbSI M HHBAJIU/IAM;

— Ppa3BUTHE KOMIIETCHIUI COTPYAHUYECTBA CO CBEPCTHUKAMHM, B3POCIBIMU B 00pPa30BaTEIbHOM,
OOLIECTBEHHO II0JIE3HOM, Yy4eOHO-MCCIIEN0BATENbCKOM, IPOEKTHOM U JAPYyrux BUAAX
JIeATEIILHOCTH.

JIMYHOCTHBIC pe3yNbTaThl B cepe OTHOIICHUS 00yYarmuxcs K TPyAy, B chepe ColuaibHO-

YKOHOMHYECKUX OTHOIICHUH:

— OCO3HaHHBIA BBIOOp Oyaymiel mpodeccuu Kak MyTh U CIIOCO0 peanm3aluu COOCTBCHHBIX
YKU3HEHHBIX TUIAHOB.

JInunoctHble  pe3ynbTaThl B chepe  (HU3MYECKOro, ICHXOJIOTMYECKOr0, COUMAILHOIO M

aKaJEeMHUYECKOT0 0Iaronoay4yuss 00yUaroIuXCs:

— (¢usnuecKoe, SMOIMOHATLHO-TICUXOJIOTHYECKOE, COIMAIbHOE 0JIaronoaydne o0y4aronuxcs B
KU3HK  00pa30BaTEJIbHOW  OpraHW3alliK,  OLIYIICHWE  JeThbMH  O€30MaCHOCTH U
MICUXOJIOTHYECKOTro KoMpopTa, HHPOPMAIIMOHHON 0€30MacHOCTH.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl

PerynsaTuBHble yHUBEpCadbHbIE YUEOHbIE IEWCTBUS

BbINYCKHUK HAYYUTCS:

— CaMOCTOATEIBHO OIPENEIATh LENH, 3a1aBaTh NapaMETPbl U KPUTEPUH, 110 KOTOPBIM MOXKHO
OIPENIEIUTh, YTO LENb JTOCTUTHYTA;

— OLICHMBAaTh BO3MOJKHBIE IOCIEACTBUS JOCTHIKEHUS INOCTABICHHOW LEINM B JIEATEIBHOCTH,
COOCTBEHHOM U3HU U JKU3HU OKPYXKAIOIIMX JIIO/IeH, OCHOBBIBASICh HA COOOPAKEHUSIX ITHUKU
1 MOpaIly;

— CTaBUTh M (QOPMYJIUPOBaTH COOCTBEHHBIE 3a/aud B OOpa30BaTEIbHON JESATEIBHOCTH H
JKU3HEHHBIX CUTYalUsX;

— OLICHUBATh PECYPCHI, B TOM YHCII€ BpEMS U APYyrue HeMaTepuaabHble PECypChbl, HEOOXOIUMBbIE
JUISL JOCTUYKEHUS ITOCTaBICHHOM LIEIIH;

— BbIOMpaTh NyTh JOCTMKEHUS IIeNM, IUIAHUPOBATh pEIIeHHE IOCTABJICHHBIX 33724,
ONTUMU3HPYS MaTEpPUAIbHBIE 1 HEMaTEepUAIbHBIE 3aTPATHI;

— OpraHu3oBbIBaTh A((PEKTUBHBIH TMOUCK PECYpPCOB, HEOOXOAMMBIX JJIA JOCTH)KEHUS
IIOCTaBJICHHOM LIEJIN;

— COIIOCTABIIATH MOJYYEHHBIN Pe3yJIbTaT AEATENbHOCTH C IIOCTAaBICHHOM 3apaHee 1EIbIO.

IIo3HaBaTeIbHBIE YHUBEPCAILHBIE VLIC6HBIC JIEeNCTBUS
BLIHVCKHPIK HaAyY4YHUTCA:




UCKaTh M HAXOOUTh OOOOIIEHHBIC CIOCOOBI pelIeHHs 3ahad, B TOM YHCIE, OCYLIECTBIAThH
pa3BepHYTHIi WH(GOPMALMOHHBIM MOMCK W CTaBUTh Ha €ro OCHOBE HOBbIC (ydueOHBbIE H
II03HABATEJIbHBIC) 3a/1a4H;

KPUTUYECKH OLIEHUBaThb W HHTEPIPETUPOBaTh HMHPOPMALMIO C Pa3HbIX IMO3ULUH,
pacro3HaBatb U GUKCHPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOYHUKAX;
UCIIOJIB30BAaTh  PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CPEACTBA Ul IPEACTaBICHUSA
CYIIECTBCHHBIX CBSI3¢l M OTHOUICHWM, a TakKe MPOTHUBOPEYMMH, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOYHUKAX;

HaxOJWUTb M IPUBOAUTb KPUTHUYECKHE apPryMEHTHl B OTHOILUCHUU JIECUCTBUM U CYXIACHUHN
JIPYroro; CIOKOMHO M Pa3syMHO OTHOCUTBCS K KPUTHYECKUM 3aMEUaHUSM B OTHOILICHHUHU
COOCTBEHHOTO CYXKICHUS, pACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHS;

BBIXOJUTh 33 pPaMKM Y4eOHOro MpenMeTa M OCYIIECTBIATH II€JICHANPABICHHBIN IMOMCK
BO3MOXKHOCTEH Ui IIHMPOKOrO MEPEHOCca CPEACTB U CIIOCOOO0B ACHCTBUS;

BBICTPAaNBaTh MHIMBUAYAJIbHYIO 00pa30BaTEIbHYI0 TPA€KTOPHIO, YUUThIBAas OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIEC OTPAaHUYCHUS;

MEHATH U YACPKUBATh PA3HbIC ITO3UIUHU B IO3HABATEIBHOMN JEATEIBHOCTH.

KoMMYHHKAaTHBHEIC YHUBEPCAILHBIE V‘{66Hble JCUCTBUS

BBIHVCKHI/IK HAay4YUuTCA.

OCYILIECTBIIATH JIEIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3pOCIBIMU (Kak
BHYTpU 00pa3zoBaTeIbHON OpraHM3alliy, TaK U 3a ee MpejenaMu), NoA0upaTh MapTHEPOB JUIs
JIEJIOBO1 KOMMYHMKAIIMU UCXOJSl U3 COOOpaXKeHUI pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JMYHBIX CUMIIATHH;

IPU OCYLIECTBICHUU IPYNIIOBOM pabOThl ObITh KaK PyKOBOAUTENIEM, TaK U YICHOM KOMAaH[bl
B Pa3HBIX pOJISIX (TeHepaTop UAeH, KPUTUK, UCTIOJHUTENb, BBICTYIAIOIINN, SKCIIEPT U T.1.);
KOOPJMHUPOBaTh M BBINOJIHATH pabOTy B YCIOBHUSX pPEATbHOrO, BUPTYalIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BEpPHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJb30BAHUEM aJIEKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(QJIMKTOI€HHbIE CUTYallMH U MIPEI0TBPAIATh KOH(IUKTHI 10 X aKTUBHON
(a3bl, BBICTpauBaTh JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIMIO, H30eras JINYHOCTHBIX
OLICHOYHBIX CYXJICHUM.

Hpe)lMeTHble pe3yJbTaThbl

c(OPMHPOBAHHOCTh TPEACTABIECHUI O HEOOXOJUMOCTH J0Ka3aTelbCTB NPU 0OOCHOBAHUM
MaTEMATUUYCCKUX YTBep)KI[eHHfI U PpOJIKM AKCUOMATUKKU B TIPOBCACHUHN OCAYKTHBHBIX
pacCyKIeHUN;

c(OPMHPOBAHHOCTh TMOHATHMHOIO ammapaTa MO OCHOBHBIM pa3jielaM Kypca MaTeMaTUKH;
3HaHUI OCHOBHBIX TEOpEM, (POpPMyT U YyMEHUS UX NPUMEHSTh; YMEHUS JJOKa3bIBaTh TEOPEMBI
Y HaXOJWUTh HECTAHJIAPTHBIE CIIOCOOBI PEIIeHNUs 3a/1aY;

c(hOpMUPOBAHHOCTh YMEHUN MOJCIUPOBATH PeabHbIE CUTYAIlUU, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEJIN, UHTEPIIPETUPOBATH ITOIYYEHHBIN pPE3yIIbTaT;

c(OpMHPOBAHHOCTh MPEACTABICHNUN 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHAIN3a U UX
CBOICTBax, BJaJICHUE YMEHUEM XapaKTepH30BaTh IOBEJACHHE (DYHKIIMMA, HWCIOJIb30BAHUE
IIOJIYYEHHBIX 3HAHWUM JUIS ONMCAaHUs U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

BIIQJICHUE YMEHUSAMM COCTABICHUSA BEPOATHOCTHBIX MOJEIEH II0 YCIOBHIO 3aJauyd U
BBIUMCJICHHS] BEPOSITHOCTU HACTYIUIEHHUSI COOBITHH, B TOM 4YHCJIE C NpPUMEHEHUEM (Gopmyl
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOSATHOCTEH; HCCIEIOBAHHS CIIydaifHBIX
BCJIMYHH I10 UX PACTIPCACIICHHUIO.



IIpo0sieMHO-PpyHKIMOHAIbHBIE Pe3yJIbTaThl

BrIyckHUK Ha VFJIVGJ'ICHHOM YPOBHE HAYYUTCA:

AJId YCIICHIHOTO MPOAOJIKCHUA 06pa3013aH1/151 10 CriCUAJIbHOCTAM, CBA3aHHBIM C IMTPUKJIAAHBIM
HCIIOJIb30BAHHUEM MAaTCMAaTHUKH.

BrIyckHHK Ha VFJ'IVGJ'ICHHOM YPOBHE IMOJYYHUT BOSMOXHOCTb HAYUHUTHCA .

ons obecneuenus BO3MONHCHOCHIU ycnewHozo npOOOJZZ)fCQHu}Z o6pa306aHuﬂ no
CneyualbHoCmAM, CeEA34HHbIM C  OocyuiecmejieHuem HayllHOZZ U UCCIe008amenbCKkoll
oessmenbHOCmU 8 001ACU MAMEMAMUKU U CMENCHBIX HAyK

TpeGoBanus k pe3yjabraTam

Onemenmul meopuu mroscecme u Mamemamuyeckol 102uKu

BBIHVCKHI/IK Ha VTJIV6JICHHOM YPOBHC HAYYUTCA:

CBOOOJTHO OTIEPHPOBATH OHATHIMH: KOHEUHOE MHOXKECTBO, JJIEMEHT MHOYKECTBA,
IIOJIMHO>KECTBO, ITepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOMU IIPSIMOM, OTPE30K, HHTEPBAIL, TIOJIYUHTEPBAI, IPOMEKYTOK C BBIKOJIOTOMN
TOYKOM, rpadueckoe NpeacTaBIeHne MHOXKECTB Ha KOOPAUHATHOM MJIOCKOCTH;

3a[]aBaTh MHOXKECTBA [1EPEUHUCICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM,;

ONEPUPOBATh MOHATHAMU: YTBEPKICHHE, OTPULIAHUE YTBEPXKACHUSA, UCTUHHBIE U JIO)KHBIC
YTBEP)KJICHMsI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIero yTBEep)KeHUs, KOHTPIIPUMED;
IIPOBEPSATH MPUHALIIEKHOCTD JIEMEHTA MHOXKECTBY;

HaXoJuTh IepeceyeHue M OObeIMHEHHE MHOXECTB, B TOM 4YHCJIE IpeICTaBICHHBIX
rpauyecKy Ha YUCIOBOM MPSAMOI U Ha KOOPAMHATHOM MJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYXKACHUS ISl 000CHOBAHUS UICTUHHOCTH YTBEPKICHUM.

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:
HCIIOJIB30BaTh YHMCIIOBBIE MHOJKECTBA HA KOOPAMHATHOW IIPSAMOM M Ha KOOPAMHATHOU
IUIOCKOCTH JUTs OMIMCAHUs! pealibHBIX MPOLIECCOB U SBJICHUA;
IIPOBOUTH JTOKA3aTEIbHBIE PACCYKIEHUS B CUTYAIUIX TIOBCEIHEBHOM KU3HU, TP PEIICHUH
3aJa4 U3 APYrux NpeaMeTOB.

BI)IHVCKHI/IK Ha VI‘JIV6J'I€HHOM YPOBHC IIOJIYYUT BO3ZMOXHOCTHh HAVUUTHCA.

onepuposamv NOHAMUEM ONpPeoeleHUs, OCHOBHbIMU BUOAMU ONpedeneHuUll, OCHOBHbIMU
sudamu meopem,

NOHUMAMb CYMb KOCBEHHO20 00OKA3AMENbCMEd,

onepuposamv NOHAMUAMU CHEMHO20 U HECHEMHO20 MHOMCECMEd,

NPUMEHAMb  Memoo MamemMamudeckou UHOYKYuu 01 NpPOGeOeHUsi PACCYHCOeHUll U
00Ka3amenbcms U npu peuleHuu 3a0a.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

UCRONBL308AMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U SA3bIK TO2UKU OJIs1 ONUCAHUSL PeAIbHbIX
npoyeccos u s81eHUll, Npu peueHuu 3a0ay Opyeux y4eOHvlx npeomemos.

Yuchau e bIPpAIHCEHUA

BeINycKHHMK Ha VTJ'IV6J'ICHHOM YPOBHE HAYYUTCA:

CB060,Z[HO ONICpHUPOBATH MOHATHAMU: HATYPAJTIbHOC YUCIIO, MHOXKCCTBO HATYpPaJIbHBIX YUCCII,
OcjIo€ YuCI0, MHOXKCECTBO INICJIbIX YHCECI, OOBIKHOBEHHAS ,[[pOGB, JcCATHYHAaA I[pO6B,
CMCHIIaHHOC YqHUCJIO, panroOHAIBHOC YHUCJIO, MHOXECTBO panroHaJIbHBIX YHUCECII,
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UppalMOHAIBHOE YHUCIO, KOPEHb CTENEHH 1N, JACHCTBUTEIBHOE YHCIO, MHOXECTBO
JNEUCTBUTENBHBIX 4YMCEI, T'EOMETpPUYECKas HWHTEpIpeTalys HaTypalbHBIX, LEJbIX,
palMOHaNbHBIX, AEHCTBUTEIbHBIX YHCE,;

IIOHUMaTb U OOBACHATH PA3HULy MEXIy MMO3UIMOHHON M HENO3MLUOHHOM cucTeMaMu
3aIlUCH YUCET;

NEPEBOIUTH YUCIIA U3 OJJHON CHCTEMBI 3aIIMCH (CUCTEMBI CUUCIIEHHS) B APYTYIO;

JI0Ka3bIBaTh M MCIIOJIb30BaTh IPHU3HAKK JEJIUMOCTH CYMMbl M IPOU3BEACHUSA IIpU
BBIIIOJIHEHUH BBIYMCIICHUI U PEIICHNUH 33/1a4;

BBITIOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YHCEN C 3aJaHHON TOYHOCTbIO;
CpaBHUBATh JEHCTBUTEIILHBIC YHCIIA PA3HBIME CIIOCOOAMU;

yIOpAJ0OYMBATh YHCIA, 3allMCAHHbIE B BUJE OOBIKHOBEHHOM M JECATUYHON apodu, uducia,
3allMCaHHbIE C MCIIOJIb30BAaHMEM apU(PMETHYECKOro KBaJPaTHOIO KOPHS, KOPHEH CTEleHU
Oouible 2;

Haxoauth HOJ[ m HOK pa3ubiMu ciocob6aMu U UCNOIb30BaTh UX IPU PEIICHUN 3a/1a4;
BBINOJIHATh BBIYUCICHUS U IPEeoOpa3oBaHUs BBIPAKEHHM, colepxalux JeHCTBUTENIbHBIE
4lClla, B TOM YHCJIE KOPHU HaTYPaJIbHBIX CTEIICHEH;

BBIIMIOJIHATh ~ CTaHAAPTHBIE  TOXKIECTBEHHBIE  MPeoOpa3oBaHUS  TPUTOHOMETPHUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATIBHBIX BBIPAKEHUH.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:
BBINOJIHATh U OOBSICHATH CPAaBHEHHUE PE3YJIbTATOB BBIUMCIICHUI MPU PEIICHUN MPAKTUYCCKUX
3aJ1a4, B TOM YUCJIC TPUOIMKCHHBIX BBIYMCIICHHMA, UCTIONB3Ys Pa3HbIE CIIOCOOBI CpaBHEHUN;
3alMChIBaTh, CPAaBHUBATh, OKPYIVIATH YHCIOBBIC JIAHHBIC PEATbHBIX BEIMYMH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPCHUS;
COCTABIISAITh M OIICHUBATh Pa3HBIMH CIHOCOOAMHU YHCIOBBIC BBIPQKCHUS TIPU PEIICHUH
MPAKTUYECKUX 3aJ1a4 U 33724 U3 JPYTUX YICOHBIX MPESIMETOB.

BI)IHVCKHI/IK Ha VTJ'IV6J'I€HHOM YPOBHC TTIOJYYUT BO3MOXHOCTh HAYUUTHCS.

€80000HO ONEPUPOBAMb YUCTIOBLIMU MHOICECBAMU NPU PEeUleHUU 3a0aY;

NOHUMAMb NPUYUHBL U OCHOBHBLE UOeU PACULUPEHUS YUCTOBbIX MHOXNCECTNE,

671a0emb OCHOBHLIMU NOHAMUAMU MeOPUU OeTUMOCTU NPU PeuleHUU CMAHOAPMHBIX 3a0ay
umMemb 6a308vie NPeOCMAaBIeHUs O MHONMCECMEe KOMNIEKCHBIX YUCe]l,

CB0O00HO  BBLINONHAMb — MONCOECMBEHHble — NPeoOpPA308aHUs.  MPUSOHOMEMPUUECKUX,
J102apUPMULECKUX, CMENEeHHbIX GbIPANCEHUL,

enadems opmynoti 6unoma Hetomona,

NPUMEHAMb NpU peuteHuu 3a0a4 meopemy o auretinom npeocmasnenuu HOJI;

npumensms npu peuwenuu 3adad Kumariickyro meopemy 06 ocmamkax;

npumenams npu peuwtenuu saday Manyio meopemy Pepma;

YMemb 8bINONHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU cUCmemMe CUUCTEHUSL,

NPUMEHAMb NpU  peueHuy 3a0a4y MeopemuKo-4uciosvie QOVHKYUU: 4HUcio U cymma
oenumenei, ¢pynuxyuio diinepa;

NPUMEHAMb NPU peuleHuU 3a0a4 yentvle Opoou,

NPUMEHAMb NpU  peuleHuu 3a0ay MHO20UNEeHbl C  OelCMBUMENbHLIMU U YelblMU
Ko3guyuenmamu;

61a0emb NOHAMUAMU NPUBOOUMbIL U HENPUBOOUMbIL MHOLOYNEH U NPUMEHAMb UX Npu
peutenuu 3a0a4;

npumenamo npu peutenuu 3aoay OCcHo8HyI0 meopemy anzedput;

NPUMEHAMb NpU peuwleHuy 3a0ad npocmeuuiue @GYHKYUU KOMNIEKCHOU NepeMeHHOU KAaK
2eomempuieckue npeoopa306anus.



YPCIKHBHMH U Hepasencmea

BrIyckHUK Ha VFJ'IV6J'ICHHOM YPOBHE HAYYUTCA:

cBOOO/IHO ONEpUPOBATh MOHITUSAMU: ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPaBHEHUS U
HEPAaBEHCTBA, ypaBHEHUE, SBIIAIOIIEECS CIEJACTBUEM JIPYIOro YypaBHEHHUA, YypaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0Opa30BaHUs ypaBHEHUH;

pelars pa3Hble BHUJbl YPaBHEHUI M HEPABEHCTB M HUX CUCTEM, B TOM 4YHCIE HEKOTOpHIE
ypaBHeHUs 3-i1 ¥ 4-i cTeneHel, ApoOHO-pallMOHAIbHBIC U UPPALMOHATBHBIC,

OBJIAJIECTh OCHOBHBIMU THIIAMU TIOKA3aTEJIbHBIX, JIOTAPUPMUUECKUX, HPPALHOHAIBHBIX,
CTETEHHbBIX YPAaBHEHUI U HEPABEHCTB M CTAHJAPTHBHIMU METOAAMM UX PELIEHUH U IPUMEHSTh
UX MIPU PEUICHUHU 33]1aY;

MPUMEHSTh TeopeMy be3y k perienuo ypaBHeHHIH;

MIPUMEHSTHh TeopeMy BueTa [1st pelieHrs HeKOTOPBIX ypaBHEHUI CTEIIEHH BBIILE BTOPOIA;
MOHUMATh CMBICII TEOPEM O PAaBHOCWIBHBIX U HEPaBHOCUJIBHBIX MpeoOpazoBaHUSIX
YPaBHEHUI U YMETh UX JIOKa3bIBaTh;

BJIa/IETh METOJaMH PEILIECHUSI YpaBHEHHM, HEPABEHCTB U UX CUCTEM, YMETh BHIOMpPATh METOJ
pelieHns 1 000CHOBBIBaTh CBOW BbIOOD;

UCIIOJIb30BaTh METOJl HHTEPBAJIOB JJIsl PELIEHUS HEPABEHCTB, B TOM YHCIE JApPOOHO-
paIMoOHAaTIBHBIX U BKIIOYAIONIUX B €051 UppaIliOHATbHBIC BEIPAKCHHUS,

pemiats aiareOpanyecKue ypaBHEHUS W HEPABEHCTBA M HX CHUCTEMbl C IapaMeTpamu
anreOpandeckuM U rpapuueckiuM METOIaMu;

BJI4/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOKECTBA Ha TUIOCKOCTH, 3a/1aBacMbIe YPaBHEHUSMH, HEPABEHCTBAMH M HX
CUCTEMaMHU;

CBOOOJHO HCIIONB30BaTh TOXKICCTBEHHBbIE MpeoOpa3oBaHUsl MpPU PEUICHUH YpaBHEHUH H
CUCTEM YpaBHEHUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUHU 3ahad JPYrux
y4eOHBIX IPEIMETOB;

BBITNIOJIHATH OLEHKY MPaBIONOA00MS pe3ysbTaToB, MOJy4aeMbIX MPH PEIICHUN PA3INYHBIX
ypaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3a7a4 IPYTUX Y4eOHBIX IPEIMETOB;
COCTaBJIATh W pEIIaTh YpPaBHEHHs M HEPABEHCTBA C IapaMeTpaMu IPH PELIEHUM 3a]ad
JPYTUX y4eOHBIX MPEIMETOB;

COCTaBJISITh YPaBHEHUE, HEPABEHCTBO UJIM UX CHCTEMY, OMMCHIBAIOIIUE PEAIBHYIO CUTYALIHIO
WM NIPUKJIAHYIO 337a4y, HHTEPIPETUPOBATh MOJYyYEHHBIE PE3YIIbTAThI;

MCIIOJIb30BaTh NPOTrPaMMHBIE CPEJCTBA NPH PEIICHUH OTACIBHBIX KJIACCOB YPaBHEHUU U
HEPABEHCTB.

BI)IHVCKHI/IK Ha VI‘J'IV6J'ICHHOM YPOBHCE ITOJYYUT BO3ZMOXHOCTHh HAVUUTHCA.

C80000HO  oOmpedensamv mMun U GvlOUpamb MemoO peuwleHuss NOKA3AMENbHbIX U
Jo2apuhmuueckux ypasHeHul U HepaseHCms, UppayuoOHAIbHbIX YPAGHEHUL U HepAaBeHCMmS,
MPUSOHOMEMPULECKUX YPAGHEHUIL U HEPABECHCME, UX CUCTEM,

€680000HO peuams cucmembvl TUHEUHbIX VPAGHEHUL;

peulams 0OCHO8Hble MUNbl YPAGHEHUU U HePABEHCME ¢ NAPAMEempPamU,;

npumMeHsams npu peutenuu 3a0a4 Hepagencmea Kowu — Bynaxoseckozo, bepuynnu;

umMemv npedcmasieHue 0 HePaBeHCMEax Mexcoy CPeOHUMU CTeNneHHbIMU



Dynkyuu

BrIyckHUK Ha VFJ'IV6J'ICHHOM YPOBHE HAYYUTCA:

BJIAJICTh NOHATUSAMM: 3aBUCUMOCTb BEIMYUH, (YHKLHUSA, aplyMEHT U 3HaueHHe (YyHKLHUH,
o0acTh ompeAeraeHus U MHOXECTBO 3HAa4eHUM (yHKIMM, rpaduK 3aBUCUMOCTH, rpadux
¢ynkuuu, HyaM (QYHKIAH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pPACTAHHE HA YHCIOBOM
IPOMEXKYTKE, yObIBaHUE HA YMCIOBOM IPOMEXKYTKe, HauOoJbIllee U HaMMEHbIIee 3HaYeHHE
(GyHKLIMY Ha YMCIOBOM MPOMEKYTKE, IepruoandecKas QyHKIUS, IIEPUOJ, YSeTHASI U HEUeTHAs
(GyHKLIMU; yMETh IPUMEHATh 3TU IOHATHS IPU PELICHUY 3a/1a4;

BJIAJICTh MOHATUEM CTENeHHas (YHKLUSA; CTPOUTH €€ TpapuK U yMeTh NPUMEHATh CBOWCTBA
CTETIeHHOW (DYHKIIMHU IPU PEIICHUH 3a/1a4;

BJIAJICTh NMOHATHAMH TOKa3aTenbHas (PYHKIHUS, SKCIIOHEHTA; CTPOUTHh MX IpaUKU U yMETh
IPUMEHSATh CBOMCTBA MOKa3aTeNbHOM (QYHKIIMM IIPU PELICHUH 3a/1a4;

BJIAJCTh MOHATHEM Jiorapupmudeckas QyHKLHSA; CTPOUTh €€ rpaduK U yMETb INPUMEHSTbH
CBOIiCTBA JIorapu(PMUIECKON (PYHKIIUH IIPH PEILICHUN 3a7ay;

BJIAJIETh TOHATHAMU TPUTOHOMETpUYECKHe (YHKIHMU; CTPOUTh UX TpaduKu U yMETh
IPUMEHSATh CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIMI IIPU pPELIeHNH 3a/1a4;

BJIAJICTh MOHATHEM 0OpaTHas (YHKLMS; IPUMEHATh 3TO NOHATHE IIPH PELICHUHU 3ajiay;
OPUMEHATh MpPU  pPEUIeHWH 3a4ad  CBOMcTBa (YHKLUUH: YETHOCTb, IEPUOJUYHOCTD,
OTrPaHUYEHHOCTb;

OPUMEHSTh [IPU PELICHNUH 331a4 peodpa3oBaHus IpapKoB (PyHKIIHIA;

BJIAJCTh MOHATUAMHU YMCJIOBas MOCJIENOBATENBHOCTb, apu(MeTHUecKass U reoMerpuyeckast
IIPOrpeccus;

NPUMEHSTH TPU PEUICHUH 33]1a4 CBOMCTBA M MPU3HAKU apU(METHUECKONU U TEOMETPUIECKOM
MPOrPECCHM.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

onpenenaTh Mo rpadukaM M HUCIOJNb30BaTh AJS PEIICHUS NPUKIAJHBIX 33734 CBOMCTBA
peaIbHBIX NPOLECCOB M 3aBUCUMOCTEH (HauOosbllue M HAUMEHbIIME 3HAYEHUS,
OPOMEXYTKM BO3pacTaHMs U YObIBaHMA (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
ACHMIITOTHI, TOYKH NIeperuda, mepuo u T.11.);

WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH;
ONpeAensaTh Mo rpagukaM NpocTeHIIne XapaKTePUCTUKH IEPUOJUYECKUX IPOILIECCOB B
6MosI0TNHN, SKOHOMHUKE, My3bIKE, PAIHOCBA3U U JIp. (aMIUIMTY1a, IEPUOA U T.I1.).

BEITyCKHUK Ha VFJIV6J'ICHHOM YPOBHE NMOJYYHUT BOSMOXHOCTE HAYUHUTHCA

61adems NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU peuleHuU 3a0ad;
NPUMEHAMb MemoObl peuleHuss npocmeuuux oupgpepeHyuanbHblx ypasHeHuti nepeoco u
8MOP0O20 NOPAOKOS.

Dnemenmovl mamemamuuecKozo aHaIu3a

BeINyCcKHUK Ha VTJ'IV6J'ICHHOM YPOBHE HAYYUTCA:

BIQJIETh TMOHSATHEM OECKOHEYHO YOBIBalOIasi T'e€OMETpPUUYEcKas TMpOTpeccuss M yMeTh
MIPUMEHSATD €T0 MPHU PEIICHUH 3a/1a4;
MIPUMEHSTD JJISl PEIISHUS 3a/1a4 TEOPUIO TPE/IETIOB;
BJIAJETh TMOHATUSIMH OECKOHEYHO Ooiplme ¢  OECKOHEYHO Majible  YHCJIOBLIE
MOCIIEOBATEIPHOCTH U yYMETh CpPaBHUBATh OECKOHEUHO OOyblMe W OECKOHEYHO Maibie
MOCJIEIOBATEILHOCTH;
BIIAJICTh TIOHATHSAMU: TPOU3BOAHAS (DYHKIIMH B TOUYKE, TPOU3BOAHAS (QYHKIIUH;
BBIYHCIISATH MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKITUN U UX KOMOMHAIIHI;
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Uccne1oBaTh (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

CTPOUTB I'pa VKU ¥ IPUMEHSTH K PELICHUIO 3aJa4, B TOM YHCJIE C TapaMEeTPOM;

BJIAJICTh MIOHATUEM KacaTelbHas K rpaguKy QyHKIMHU U YMETh IPUMEHSTh €ro MIPH peIeHUH
3az1ay;

BJIAJICTh MOHATUSAMH MepBOOOpa3Hast QyHKIIHSL, OTIpeIeIeHHBIA HHTErPaL;

IpUMEHsTh TeopeMy HbroToHa—JIeliOHMIa 1 ee crieACTBUS U1l pEeLIeHUs 3a1a4.

B nogceonesnotl sHcuznu 1 npu uzyueHuu Opyaux npeomemos:

pemiate NPUKIAJAHBIE 33a7a4d W3 OuoJIoTUH, (U3NKH, XWUMHH, SKOHOMHKHA H JPYrUX
MPEIMETOB, CBSI3aHHBIE C UCCIIEAOBAHUEM XapaKTEPUCTUK MPOIIECCOB;
UHTEPIPETUPOBATH IMOTYYECHHBIE PE3YJIbTATHI.

BBIHVCKHI/IK Ha VTJ'IV6J'ICHHOM YPOBHEC IMOJYYHUT BOSMOXHOCTb HAYUHUTHCA:

€80000HO  61a0emMb  CMAHOAPMHBIM — ANNAPAMOM — MAMEMAMUYEcKoe0 aHaiu3a  O0is
BbIYUCTICHUSL NPOU3BOOHBIX (PYHKYUU OOHOU NePEMEHHOLL;

CB0D0OHO NPUMEHSAMb ANNAPAM MAMEMAMUYECKO20 AHAIU3A OISl UCCIe008aAHUsL (DYHKYULL U
nOCMpoenUs 2paghuxos, 8 Mom YUcie UCCIe008aHUs HA GbINYKIOCMb,

onepuposamv NOHAMuUeM nepeoodPA3HON PYHKYUU O/ peuteHUs 3a0ay,

061a0emb OCHOBHBIMU c8edeHuAMU 00 unmezpane Holomona—Jleubnuya u e2o npocmeriuiux
NPUMEHEHUSIX,

ONnepupoBamv 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICUUUX NOPAOKO8;

YMemb NPUMEHAMb NPU PEUeHUU 3a0ay C8OUCMEA HENPEPbIGHBIX YHKYUIL,

YyMemb npuMeHaAms npu peweHuu 3a0ay meopemvl Beliepuwmpacca,

YyMemb GbINOIHAMb NPUOTUIHCEHHBIE BLIYUCTIEHUS (MeMOObl peuleHUsl YPAGHEHUN, GbIUUCTEeHUS
onpeoeeHH020 UHmezspaia);

YyMemb NPUMEHAMb NPUNOJICEHUE NPOUBOOHOU U ONPEeOeieHHO20 UHMe2Pald K DeuleHUro
3a0ay ecmecmeo3HaAHUs,

6nademsv NOHAMUAMU BMOPAs NPOUBOOHAS, BbINYKIOCMb 2paduKra QYHKyuu u ymems
uccneo08ams YYHKYUIo Ha 8blNyKi1OCMb.

Cmamucmuxa u meopus 6ep0ﬂmnocmet2, JlocuKka u KOM6uuam0pul<a

BreINyCKHUK Ha VFJIV6J'ICHHOM YPOBHE HAYYUTCA:

OTepUPOBATH OCHOBHBIMH OMHUCATENBHBIMH  XapaKTEPUCTHKAMHU UHCIOBOTO Habopa,
MOHSTHEM I'eHepalbHasi COBOKYITHOCTh U BIOOPKOH U3 HEE;

ONEepUpPOBaTh TMOHATUSMHU: YAaCTOTa M BEPOSTHOCTh COOBITHS, CyMMa M IPOU3BEACHUE
BEPOATHOCTEH, BEIUNCIIATH BEPOSITHOCTU COOBITUH HAa OCHOBE MOJCUYETa YUCa HCXOJI0B;
BJIQJICTh OCHOBHBIMH TOHSATUAMH KOMOWHATOPUKH U YMETh MX MPHUMEHSTh MPU PEUICHUU
3a/1a4;

UMETb IPeJCTaBIeHNE 00 OCHOBAaX TEOPUH BEPOATHOCTEI;

MMETh IIPEJCTABICHUE O JUCKPETHBIX M HENPEPBIBHBIX CIIY4alHBIX BEJIMYMHAX U
pacrpeneseHusX, 0 HE3aBUCUMOCTH CIIy4allHbIX BEJIMYNH;

VMMETH MPECTaBICHUE O MATEMATHYECKOM OXKUJAHUU U JUCIIEPCHH CIyYalHbIX BEJIHYNH;
VMMETH MPECTaBICHUE O COBMECTHBIX PACIIPEICIICHUAX CIyYallHbIX BEJINYNH;

MOHUMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTENH;
MMETh TMPEICTABICHUE O HOPMAJIBbHOM pAaCOpeAcieHUM W [OpUMEpax HOPMAaJIbHO
pacupeeNeHHbIX CIy4YaliHbIX BEINYHH;

VMMETH MPECTABICHUE O KOPPEISIIUY CIIYYalHBIX BETUYHH.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:
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BBIYUCIIATH UJIN OLICHUBATH BepOHTHOCTI/I COGBITI/Iﬁ B peaanOﬁ KU3HU,
BBIOMPATHh METOIbI MTOXOAIIETO IPEACTABICHHS M 00pabOTKH TaHHBIX

BrIyckHUK Ha VFJ'IV6J'ICHHOM YPOBHE IMOJYYHUT BOSMOXHOCTHh HAYUUTHCA .

umemsb npedcmasienue 0 YeHmpaibHol NPedebHOL meopeme;

umems npeocmasierue 0 8bl00POUHOM KO huyuenme Koppeisiyuu u IUHeUHOU pecpeccuul;
uMemsv npeoCcmasieHue 0 CMAMUCMUYECKUX 2UNome3ax u nposepke CMAmucmudecKkoll
eunomesvl, 0 CMamucmuKe Kpumepus u ee ypogHe sHa4uMoCmu,

umMems npedcmasienue 0 Ce:A3U IMIUPUYECKUX U MeoPemudecKux pacnpeoeienutl;

umems npedcmasienue 0 KOOUpOBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM Oepese;

671A0emb OCHOBHBIMU NOHAMUAMU meopuu 2pagos (epag, eepwuna, pedpo, cmeneHv
8epuiunbl, NYMbs 8 2paghe) u ymems NPUMEHAMsb UX NPU peulenul 3a0a4;

umems npedcmasienue 0 0epesbsax U ymems NPUMeHAmMsb NPU peuleHul 3a0a4;

611a0emsv NOHAMUEM CE8A3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbL C8A3HOCMIU NPU pelleHUl
3a0ay;

YyMemb ocyuwecmenams nymu no peopam, oo6xoovl pebep u eepuiun epagha;

umems npedcmasienue 00 UIEPOBOM U 2AMUTLIMOHOBOM NYMU, UMemb NPeOCmasieHue o
MPYOHOCU 3a0a4U HAXOHCOCHUS 2AMUTLIMOHO8A NYMIUL,

671a0emsv NOHAMUAMU KOHeUHble U CUemHble MHOMCeCMed U YyMemb UX HPUMEHAMb Npu
peuieHuu 3a0a4,

YyMemb NPUMEHAMb Memoo0 MAmemMamudecKoll UHOYKYUU,

yMemb npumenams npunyun /lupuxie npu pewenuu 3a0ad.

Texcmoevie 3a0auu

BI)IHVCKHI/IK Ha VTJ'IV6J'I€HHOM YPOBHEC HAYYUTCA:

pelaTh pa3Hble 33Ja41 MOBBIILIEHHOW TPYAHOCTH;

aHAJTM3UPOBATh YCIIOBHE 3a/laud, BBIOMPATh ONTHUMAJbHBIA METOJX pEUICHHS 3aJadu,
paccMaTpuBasi pa3iIMyHbIe METO/IBI;

CTPOUTH MOJIEJIb PEUICHUs 3ajaui, IPOBOUTH J10Ka3aTeIbHbIE PACCYXKJIEHHUS MPH pEIICHUH
3aJa4u;

pemath 3ajgaud, TpeOyrouie mnepedopa BapuaHTOB, IPOBEPKU YCIOBUH, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

AQHAIN3UPOBATh U MHTEPIPETHUPOBATH MOJYYEHHBIE PELICHHS] B KOHTEKCTE YCIOBUS 3a/ayH,
BBIOMPATH pelIeHus], He IPOTHBOPEYALEe KOHTEKCTY;

NEepeBOJIUTh NPU PELICHUH 3aJadyd HWHGPOpMAlMI0 U3 OJHOM ()OPMBI 3alUCH B JPYTYIO,
UCIIOJIB3YS MPU HEOOXOJUMOCTH CXEMBI, TaOJINLIbI, IpadUKH, TUarpaMMBbl.

B nosceonesnoii orcusnu u npu usyyeHuu opysux npeomemos:

— pfuaTth NPaKTUYCCKUEC 3ala4r U 3aJa4u U3 JPYTrux nNpcaMecTOoB.

T'eomempuas

BLIHVCKHHK Ha VTJIV6J'I€HHOM YPOBHC HAYUHUTCA.

BJIaJIETh TEOMETPUUECKUMU MTOHATHAMH IIPU PELICHUU 3a]1a4 U MPOBEICHUN MAaTEMATUYECKUX
pacCyXIEHHUI;
CaMOCTOSITENTLHO  (DOPMYJIUPOBATh OMpEACNEHUsT TEeOMETPUYECKHX (UTyp, BBIABUTATH
TUIOTE3bl O HOBBIX CBOMCTBaxX M IMpH3HAKaxX reoMeTpuyeckux (Guryp u oOOCHOBBIBATH WM
oIpoBepraTh Mx, 0000IIATh UM KOHKPETU3UPOBATh PE3yJIbTaThl Ha HOBBIX Kiaccax Quryp,
MIPOBOMTH B HECIIOXKHBIX CIydasx Kiaccuukanuio Guryp mo pa3indHbIM OCHOBAHUSM;
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WCCIIEIOBAaTh YEPTEKH, BKIOYAas KOMOWHammu (uTyp, M3BJICKaTh, MHTEPIPETUPOBATH M
npeoOpa3oBbIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO HA YepTEekKaxX;

pelaTh 3aJa4u reOMETPUIECKOTO COJIEPIKAHMSI, B TOM YHCJIEC B CUTYallUsX, KOTJa allTOPUTM
peIlIeHHsI HE CJEeIyeT SBHO M3 YCJIOBHS, BBINOJHATH HEOOXOMUMBIC ISl PEUICHUS 3allaud
JOTIOJTHUTEJIBHBIC TIOCTPOCHUS, UCCIEI0BATh BO3MOXKHOCTh IIPUMEHEHUSI TeOpeM U (HopMy
JUISL peIICHUs 3a71ay;

yMeTh (POPMYITHPOBATH U IOKA3bIBATh TE€OMETPUUYCCKHIE YTBEPIKICHHUS;

BJIQJICTh MOHITUSMHU CTEPEOMETPHH: MTPU3Ma, TApaILICIICIUITE]], TMPaMUIa, TETPAdIp;

HMCTh MPCACTABJIICHUA 06 AKCHUOMax CTCpPCOMETpUHU U CICACTBHUAX HU3 HUX U YMCTb
[IPUMEHATH UX IIPU PELICHUHU 3a1aY;

YMCTb CTPOUTH CCUHCHHA MHOI'OIPAHHUKOB C HMCIIOJIB30BAHUCM PA3JIMYHBIX METOA0B, B TOM
YHCIIe U METO/Ia CIIE/IOB;

UMETh TIPEJICTABICHUE O CKPEIIMBAIOIIUXCS MPSIMBIX B MPOCTPAHCTBE U YMETh HAXOIWUTh
YroJl ¥ PaCCTOSIHUE MEX1y HUMHU;

MPUMEHSITh TEOPEMBl O MAPALICIIBHOCTH NPSMBIX M IIOCKOCTEH B TPOCTPAHCTBE TIPU
peIlICHUH 3a]1a4;

YMETh MPUMEHSTh apaJIeIbHOE IPOCKTHPOBAHUE ISl U300pakeHus: Puryp;

YMCETb NPUMCHATH NCPIICHAUKYIIAPHOCTU HpﬂMOI;'I U IJIOCKOCTH ITpH PCIICHUHA 3a/1a4,

BJIAACTb HOHATUAMHN OPTOrOHAJIBHOC HNPOCKTUPOBAHUC, HAKIIOHHBIC U HUX MPOCKIUH, YMCTb
MPUMEHSTh TEOPEMY O TPEX MEPICHAUKYIISIPaX MpU PEIICHUH 3a/1a4;

BJIQJICTh MOHATHSIMHU PACCTOSHUE MEXIY QUTrypaMH B IIPOCTPAHCTBE, OOIIUI MEePIICHIUKYIISIP
JIBYX CKPEIIMBAIOIIMXCS MPSAMbBIX U YMETh IPUMEHSTh UX IPH PEIICHUH 33]1a4;

BJIAJICTh TOHSATHEM YTOJI MEXAY NPSIMOM M IUIOCKOCTHIO W YMETh HPUMEHSTH €ro IpU
pEIICHUH 33]1aY;

BJIQJICTh MOHATHSIMHU JABYIPAHHBIH YTOJI, Yrojd MEXKAY IUIOCKOCTSIMH, TMEPICHIUKYISPHBIC
IIJIOCKOCTH U YMCTh IPUMCHATH UX IMPU PCUICHUHA 3a1a4,

BJIAACTH NOHATUAMH IIpHU3MaA, MAPATUJICIICTIMIIC W IMPUMCHATH CBOIICTBa napajjiciacnuicaa
MIPY PEIICHUH 33]1aY;

BJIaACTH IIOHSATHUEM pr[MOYFOJ'II:HI:Iﬁ napajjiCjicnuinea W IMPUMCHATH €ro IMpu pCHICHUN
3azady;

BJIAZACTH MMOHATHAMUA NMUPaMUJid, BUABI IUPAMU/[, 3JICMCHTBI HpaBHHBHOﬁ MnmupamMuJibl 1 YMCTb
MPUMEHSITh UX TMPU PELICHUH 3a/1a4;

HMMETh MPEeJICTaBICHNE O TeopeMe Ditepa, MPaBUIbHBIX MHOTOTPAHHUKAX;

BIIQ/IETh MOHATHEM IUJIOUIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSTh €ro MpH
pEIICHNH 33]1aY;

BJIa/IETh MOHSTHUSMM Tela BpallleHus (UMIUHAP, KOHYC, map U cdepa), UX CEYEHHS] U YMETh
IIPUMEHATH UX IIPU PELICHUH 3a1aY;

BJIAZACTE TOHATUAMH KaCaTCJIbHBIC MPAMBIC W IINIOCKOCTH W YMETh HNPUMCHATHL H3 IIPU
pElIeHNH 33]1aY;

HUMCETh MNPEACTABIICHUSA O BIIMCAHHBIX W OIMCAHHBIX C(l)ean n YMCETH NPUMCHATH HUX IIpU
pElIeHNH 33]1aY;

BIIQ/IETh TIOHATUSAMHU 00bEM, 00bEMbI MHOTOTPAaHHUKOB, TEJ BPAIIEHUSI U TIPUMEHSTh UX TIPH
pEIlIeHUH 33]1aY;
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UMETH MPEJCTABICHHE O Pa3BEPTKE IIMIIMHAPA U KOHYCA, TUTOIIAN TOBEPXHOCTH IIHIIMHPA U
KOHYCa, YMETh IPUMEHSTh UX MPH PEIICHUH 3a]1ay;

MUMETh MPEJCTABICHHUE O TUIOIIAIH c(hepbl U yMETh IPUMEHSTh €T0 IPH PEIICHUN 3a71ay;
YMETh peniath 3a7a4i Ha KOMOWHAIIMA MHOTOIPAaHHUKOB M TEJI BPAILICHHS,

UMETh TPEJCTABJICHUE O MOJO0MU B MPOCTPAHCTBE U YMETh PEIIaTh 33aJa4ll Ha OTHOLICHHE
00BEMOB U TIJIOMIAJIEH TTOBEPXHOCTEH MOAO0HBIX (DUTYP.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJIATh C MCIIOJIB30BAaHHEM CBOMCTB T'€OMETPHUECKUX (UTYyp MAaTEeMaTUYECKUE MOJEIH
JUISL pellleHusl 3ajJad MIPaKTHUYeCKOro XapakTepa M 3aJad M3 CMEXKHBIX JAMCLUUILINH,
UCCJIEI0BATh MTOJIY4EHHbIE MOJIENIM U UHTEPIIPETUPOBATH PE3YJIBTAT.

BBIHVCKHI/IK Ha VTJ'IV6J'ICHHOM YPOBHE MMOJYYHUT BOSMOXHOCTb HAYUHUTHCA:

umems npedcmasiienue 06 aKkCUOMAMuUYecKkom memooe;

81ademsv NOHAMUEM 2eoMempuyecKue Mecma moiex 8 NpOCMpancmee u ymems npUMeHsIms
UX 015 peutenust 3a0a4,

yMemb NpUMeHAMb O peulenus 3a0ad Ce0UCmea NIOCKUX U O8Y2PAHHBIX Y2l08,
MPExXepanHozo yaia, meopemvl KOCUHYCO8 U CUHYCO8 OJisi MPeXePAHHO20 Yeld,

81ademsv NOHAMUEM NEPREHOUKYISIPHOE CedeHue NPU3Mbl U YMemb NPUMEHSMb €20 npu
peuteHuu 3a0ay;

umems npedcmasiienue 0 08OUCMBEHHOCIU NPABUTLHBIX MHO20SPAHHUKOS,

8nademsv NOHAMUAMY YEHMPAbHOe U NAPALIeNIbHOe NPOeKMUPOsanue U NPUMEHAMb Ux npu
HOCMPOEHUU CeH4eHUll MHO202PAHHUKO8 MeMOOOM NPOeKyUll,

uUMemb NPeoCmasierue 0 Pa3epmKe MHO2OSPAHHUKA U Kpamuyatiuem nymu Ha NO8epXHOCU
MHO202PAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX ce4eHusx,

umMemsb npedcmasienHue 0 Kacalowuxcs c@epax u KOMOuHayuu mejn epawjeHus u ymems
NPUMEHAMb UX NPU PEUeHUU 3a0ay,

NPpUMEHSAMb NPU PpeueHuU 3a0ay QOpMYLy paccmoaHus om modku 00 NIOCKOCMU,

81a0emsv pPasHbIMU CHOCOOAMU 3A0AHUSL NPAMOU VPABHEHUAMU U YMemb NPUMEHAMb Npu
peuleHuu 3a0ay;

NPUMEHSIMb NPU peuleHul 3a0ay U 0OKA3AmenbCnmee meopem 6eKMopHblil Memoo U Memoo
KOOpOuHam;

umemsv npedcmasgieHue 00 aKcCuomax oovema, npumeHamv  Qopmyavl  00HEMOs
NPAMOY20IbHO20 NAPALIelenunedd, NPUsMbl U NUPAMUObL, Mempas0pa NPu PeueHuu 3a0ay,
NpUMEHSIMb Mmeopembl 00 OMHOUWEHUSIX 00bEMO8 NPU PeuleHUul 3a0ay;

npuUMeHsmb UHmeepan O  BbIYUCIEHUs 00beMO8 U NOBepXHOCMel mell  8paujeHus,
BbIUUCTICHUSI NIOWAOU Cheputecko2o nosica u 00bema wmaposoco Closi;

umMemsv npeocmasieHue 0 OBUNCCHUSX 6 NPOCMPAHCmEe. NAPALIEIbHOM HepPeHoce,
CUMMempuyu  OMHOCUMENbHO  NJIOCKOCMU,  YEHMPAIbHOU — CUMMEmMpUl,  Nnosopome
OMHOCUMENbHO NPIMOU, GUHMOBOU CUMMEMPUU, YMENMb NPUMEHSIMb UX NPU PEUUEHUU 3A0aY,
umMems npedcmasienue o niowaou OpMo2oHAIbHOU NPOEKYUU,

umMemsb npeocmasienue 0 MpPexepaHHoM U MHO20ZPAHHOM Yele U NPUMEHAMb CE0UCmEd
NIIOCKUX Y2ll08 MHO20SPAHHO20 Y2lld NpU peulenuu 3a0a4;

umemsb npedcmagieHus 0 npeodpaszoeanuu no0odUs, 20MOMemuy U ymMems NPUMEHAMb UxX
npu pewenuy 3a0ay;

yMemb pewams 3a0auu Ha NIOCKOCMU Memooamu cmepeomempuu;

yMemb npuMeHsIms QopMyibl 06beM08 Npu peueHuu 3a0ay

Bexkmopul u koopounamet ¢ npocmparncmee
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BhINyCKHUK Ha yriay0JeHHOM YPOBHE HAYYUTCSL:

—  BJIQICTh HOHATHSAMH BEKTOPHI U X KOOPJIUHATHI,

— yYMETb BBINOJHATH OINEPAIX HAJl BEKTOPAMU;

— HCIOJIB30BaTh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB IIPH PEIICHUH 33/1a4;

— TIPUMEHATh YPAaBHEHUE IUIOCKOCTH, (OPMYJIY pAcCTOSHHS MEXKIy TOYKAaMH, YpaBHECHHUE
cdepsl IpH peLIeHUH 33]ay;

— TNPUMEHATH BEKTOPHI M METOJ] KOOPJMHAT B MPOCTPAHCTBE MIPH PEIICHUU 3a7ay.

BhIycKHUK Ha YIIIYOJEHHOM YPOBHE TOJYYUT BO3MOKHOCTh HAYUUTHCS:

—  HaxoOumsv o00veM napanieienuneda U mempa’opd, 3A0AHHBLIX KOOPOUHAMAMU CEOUX
BEPULUH,

—  3a0asambv NPSAMYIO 8 NPOCMPAHCIEE;

—  HAxXoO0umsv paccmosiHue om moyku 00 HIOCKOCMU 8 CUcmeme KOOPOUHam,

—  HAXoO0umv paccmosiHue MexHcoy CKpeujusarouMucs NpaMulMu, 300AHHbLIMU 6 cucmeme
KOOpOuHam.

Hcmopu}l mamemamuKku

BbeINyCKHUK Ha VFJIV6J'ICHHOM YPOBHC HAYUYHUTCA:
— HUMCTb NPCACTABJICHNUEC O BKIIAJAC BHIAAOIINXCA MATCMATHKOB B PA3BUTHUC HAYKHU,
— IIOHHUMATb POJIb MATCMATUKHU B PA3BUTHH Poccun.

Memoovr mamemamuxu

BbInyckHUK Ha yriy0JeHHOM YPOBHE HayYUTCSL:

— HCIIOJIb30BaThb OCHOBHBIE METOBI JOKA3aTeNIbCTBA, IPOBOAUTD J0KA3aTENIbCTBO U BBINOIHATD
OIIPOBEPKEHUC;

— IPHUMEHATH OCHOBHBIE METOBI PEIIEHUS MATEMATUYECKUX 3a/1a4;

— Ha OCHOBE MAaTE€MaTUYEeCKUX 3aKOHOMEpPHOCTEH B IPUPOJE XapaKTEpU30BaTb KpacoTy H
COBEPILIEHCTBO OKPYKAKOLIEr0 MUPa U IMIPOU3BEICHUN UCKYCCTBA,;

— ITPHUMEHATH NPOCTEMIINE MPOTrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPY PELICHUN MaTeMaTUYECKUX 3ajad;

— T0JIB30BATHCA MPUKIIAAHBIMU IIPpOrpaMMaMu U IporpamMmMaMm CHUMBOJIBHBIX BBIYHCIICHUH JIISL
HUCCICAOBAaHUA MaTEMATHYCCKUX 00OBEKTOB.

BrInyckHHK Ha yriyOJIeHHOM YPOBHE MOTYYHUT BOSMOXKHOCTh HAYYUTHCS:
— npuMeHsmb  Mamemamuyeckue — 3HAHUs K UCCIEO08AHUIO  OKPYICAIOWe20  Mupa
(MoOenuposanue guzuieckux npoyeccos, 3a0aiu IKOHOMUKU,).

12



2. ConeprxaHue y4eOHOI0 mpeaMeTa
10 kaace

AJire0pa ¥ HAYAJIa MATEMATHYECKOT0 AHAJIN3A

HarypanbHble yncna, 3anuck, pa3psaHble ciaraeMble, apupmeTnyeckue aeiicteus. Yucna
U JeCATUYHAs cucTteMa cuucienus. HaTypanbHble uncia, 1eIMMOCTh, TPU3HAKU JECJIMMOCTH Ha
2,3,4,5,9, 10. Paznoxxenue uncia Ha MuHOkutenu. Ocrarku. Pemenune apudmernyeckux 3agad
MIPAKTUYECKOT0 COAEPIKAHMUS.

Lesnbie yncna. MoayJsib 4nciia U €ro CBOMCTBA.

Yactu u momu. pobu m nerictBus ¢ apodsmu. OkpyrieHue, npudamwkeHue. PereHue
IIPAKTUYECKUX 3a7a4 Ha PUKUIKY U OLICHKY.

[IpouenTsl. Pemenne 3a1au npakTHYECKOro COAEPKaHUsl Ha 4aCTU U NMpOoLeHThl. CTeneHpb
C HaTypaJbHBIM U LENIbIM NoKa3aTesieM. CBolicTBa creneHed. CTaHIapTHBIN BUJ YUCIIA.

Anrebpanyeckue BeIpakeHHsl. 3HaU€HUE alreOpanveckoro BEIpaKEeHUSI.

KBangparusiii kopenb. M3o00pakeHue uucina Ha 4YUCIOBOM mpsiMoil. IlpubmmkeHHoe
3HAUYE€HHUE UPPALIMOHAIIBHBIX YHCE.

Iouamue mnozounena. Paznooicenue mnocounena na mMuodcumeny. Y paBHEHHUE, KOPEHb
ypaBHeHus. JInHeiiHble, KBaApaTHbIE YPABHEHUS U CUCTEMbI JUHEHHBIX YPABHEHUM.

[TonsiTHE NENCTBUTENBHBIE YNCTIA, IPEIEH OCIEN0BATEIBHOCTH.

Pemenue mpocTeilimux 3a1a4 Ha JBUKEHHE, COBMECTHYIO pabOTy, MpOILEeHThl. YHCIIOBbIE
HEPaBEHCTBA M UX CBOWCTBA. JIMHEWHBIC HEPABEHCTBA C OJHOM IEPEMEHHOM M HX CHCTEMBI.
Yucnosble npoMexxyTku. OObeTUHEHHNE U TIepeceUeHIE TPOMEKYTKOB.

3aBHCUMOCTh BEJMYWH, (YHKIUS, apTyMEHT U 3HaUY€HHE, OCHOBHBIC CBOMCTBA (DYHKIINH.
I'paduk pynkuuu. Jluneitnas ¢pyukius. Ee rpaduk. YrnoBoii koadduumeHT npsamoii.

Ksaopamuunas ¢ynxyus. Ipagux u ceotlicmea readpamuunou Gyukyuu. epagux

Gdynxyuu 'y = \/; . I'pagux ¢ynxyuu y = K .
X

I'pagycnas mepa yrma. TpuroHomerpuyeckass OKpyx)HOcTb. OrmpejelieHue CHUHYca,
KOCHHYCa, TaHIeHCa NPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
3HaueHus TpuronomeTpudeckux Gynkuuit ans yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

Pemenne MIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUI c IIOMOIIBIO
TPUTOHOMETPUYECKOI OKPYKHOCTH.

Ilouamue cmenenu c OeticmeumenvHulM nokazamenem. lIpocTeiinme mnoka3aTeabHbIC
ypaBHEHUA U HepaBeHCTBa. [loka3aTenbHas QyHKIUS U ee rpaduk.

Jlorapugm uwnciaa, OCHOBHBIE cBoOWcTBa Jjorapudma. JlecaTudyHbli Jorapudm.
[Tpocreitmue norapudmudeckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas QyHKIUS U ee
rpaduxk.

[Tonstue crenenHoi ¢pyukuuu u ee rpaduk. [Ipocreiinme nppalmoHanasHbIe YpaBHEHUS.

I'eomerpus

@urypsl Ha TJIOCKOCTH U B mpocTpaHcTBe. JyinHa u mmomaas. [lepumeTpsl U muiomaau
buryp.

[TapamiensHOCTh ¥ NEPNEHAUKYIIPHOCTD IPSIMBIX U INIOCKOCTEH.

TpeyroapHUKH. Bunsr TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE,

npsMoyroiyibHble. Karer mpotus yria B 30 rpagycoB. BHemHMi yroa TpeyrojbHHKA.
buccekrpuca, Mequana 1 BbICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEyTrOJIbHUKOB.
Pemenue 3a1a4 Ha kier4aroil Oymare.
PaBHOOeIpeHHBII ~ TpeyrojbHUK,  PABHOCTOPOHHMH  TpeyroibHuk.  CBoiicTBa
paBHOOEAPEHHOTO TPEYTOJIbHUKA.
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CooTHOmIEHN MeXIy CTOPOHAMH M YIIaMd B IIPAMOYIOJBHOM TPEYrOJbHUKE.
Tpuronomerpudeckue (QyHKIIMHM YIJIOB B MPSMOYTOJIBHOM TpeyronbHuke. Teopema Iudaropa.
ITpuMeHeHne TEOPEM CHHYCOB U KOCHHYCOB.

YeThIpeXyroJbHUKH: MapayieIorpaMM, poMO, IPSIMOYTOJIbHUK, KBaApaT, TPANEeHs U UX
cBoiicTBa. CpenHsis JIMHUSA TPEYTOJIbHUKA U TPAICLIHH.

Buvinyknvie u  negvinykavie @ueypul. llepumerp MHOTOyronbHUKa. lIpaBuibHBIHA
MHOT'OYTOJIbHUK.

VYIuIbl Ha IUIOCKOCTH U B IPOCTPAHCTBE. BepTUKaNbHBIE U CMEKHBIE YIJIBL.

CymMa BHYTPEHHMX YIJIOB TPEYTOJIBHUKA U YETBIPEX YT OJIbHUKA.

CooTHo1IeHN B KBa/IpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronaaym MHOTOYTOJIbHHKA.

[Tono6HbIE TPEYTOJBHUKH B IPOCTEHIINX CIIy4YasiX.

@dopmyiibl IUIOIAAM PSIMOYTOJIbHUKA, TPEYTOJIbHUKA, POMOa, TpaneLuy.

OxpyxHocTb U Kpyr. Paguyc u auamerp. [yinHa OKpy»KHOCTH U IuIomaab Kpyra. Yuciao
7. BroucaHHBI yron, B 4YacTHOCTH YroJjl, omnuparomuica Ha auamerp. Kacarenpnas k
OKPY’KHOCTH U €€ CBOMCTBO.

Ky6. CooTHo1ieHus B Ky0e.

Terpasap, NpaBWIBHBINA TETPAIP.

[IpaBuibHasa nupamuna u npusma. IIpsmas npusma.

H3zobpasicenue HekOMOPvIX MHO202PAHHUKOS HA NJIOCKOCMU.

[IpsmoyronbHbli napamienenunen. Teopema Iugazopa 6 npocmpancmee.

3a/lauy Ha BBIYMCIIEHUE PACCTOSHUI B IPOCTPAHCTBE C MOMOILBIO TeopeMbl [Iudaropa.

Paseepmra npsamoyeonvnozo napannenenuneoa.

Auire0pa 1 HayaJIa aHAJIU3A

[ToBropenue. Pemenue 3aga4 ¢ UCIONB30BAHUEM CBOMCTB YHCEN U CUCTEM CUYHUCIICHMS,
JEIIMMOCTH, 10JIEW U 4acTeH, NPOLIEHTOB, MOyJIel 4ucel. Penienne 3amad ¢ MCIOJIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MPeoOpa30BaHM MHOTOWIEHOB U JPOOHO-
palMOHaIbHbBIX BBIPAKEHUM.

[lonstue nenumoctu. [enuMocTb cymMmbl U mpousBeneHus. CBOMCTBA JAETUMOCTH
CyMMBI, Pa3HOCTM U MNpousBeAcHUs uucen. JleneHue ¢ ocratkoM. [IpusHaku aenuMocTu.
Pemienne ypaBHeHUI B LEIBIX YUCIAX.

MHorounessl 0T OJHOroO nepeMeHHoro. PopMyna AeIeHUs MHOIOYIECHOB C OCTATKOM.
Msuorounen P(X) u ero xopenb. Teopema be3y. AnreOpamueckoe ypaBHeHue. CieicTBue H3
TeopeMbl be3y. Perienue anrebpanueckux ypaBHEHUH pas3iioskeHHEM Ha MHOXHUTEIH. DopMyIibl
COKpAILEHHOTO0 YMHOXEHUS JJIs cTapunx creneHeil. bunom Hetorona. Crucrembl ypaBHEHUH.

beckoneuHo yObIBarolas reoMeTpuyeckas mporpeccus. ApUPMETHYECKHH KOpEeHb
HaTypaJibHOH creneHu. CTeneHb ¢ paloHaIbHBIM U IeHCTBUTEIBHBIM MOKA3aTENSIMU.

Pemenne 3amad ¢ MCIOIB30BAHMEM TPaLyCHOM Mepbl yria. Moaynap 4ucia U €ro
CBOMCTBA.

Pemenue 3amad Ha JABMXKEHHME M COBMECTHYIO pPAa0OTy C IOMOIIBIO JIMHEHHBIX U
KBaJPAaTHBIX YPaBHEHHHM M HUX CUCTEM. PenieHue 3a1ad ¢ IMOMOIIbIO YUCIIOBBIX HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOM NEpeMEeHHOH, C MpUMEHEHHEM H300paKEHUsS YHMCIOBBIX
IIPOMEXKYTKOB.

Pemienue 3a1a4 ¢ UCMOIB30BAaHUEM YHCIIOBBIX (YHKIMH U UX Tpadukos. Mcnonb3oBanue
CBOMCTB U rpa@UKOB JUHEHHBIX U KBaJAPATHUHBIX (YHKIIHM, 0OpaTHOI MPONOPLUHUOHATIBHOCTU U

byaknnmn Yy = \/; . 'padmyeckoe penieHne ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpuueckass OKpPY>KHOCTb, paduannas mepa yzia. 110BOpOT TOUYKH BOKpYT
Hayaja koopauHat. CHHYC, KOCHHYC, TaHT€HC, KOmaHzeeHc TPOU3BOJIBHOTO yria. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO U CIIEJICTBUS U3 HEro. 3HAYEHHS] TPUTOHOMETPUUECKHUX
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T
byuxuuii s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O,E, pan). @opmynvi

T T T
4'3" 2
CHLOJCEHUST  MPUSOHOMEMPUYECKUX QVHKYUL, @QopmMyavl npusedenuss, @Gopmyivl 0B80UHO20
apeymenma, opmynvl NOIOBUHHO20 apeyMeHma, YopMyivl NPOU3EeOeHUe CUHYCO8 U KOCUHYCOB.

ADKKOCHHYC, apKCHUHYC, AapKTaHT€HC 4Hcla. Apkkomaneenc uucia. PemieHue
TPUTOHOMETPHUYECKUX  ypaBHEHWH. TpUTrOHOMETpUYECKHE ypaBHEHHS, CBOJIIMECS K
anreOpandeckuMm. [lonstue omHOpoAHble ypaBHeHHS. CHCTEMBl TPUTOHOMETPHYCCKHUX
YpaBHEHUH.

Pewenue mpueconomempuueckux nepagencms.

CrenieHb C JICHCTBHUTENBHBIM TIOKa3aTeleM, CBOWCTBA CTemneHu. [loka3zaTenbHbIe
ypaBHEHUS U HepaBeHCTBa. CUCTEMBI TOKA3aTEIbHBIX YPABHCHMI U HepaBeHCTB. [loka3aTenbHas
(GYHKIMS B €€ CBOWCTBa, U rpaduK.

Jlorapudwm uucna, cBoiicta norapudma. Jlecsruunsiii torapudm. Gopmyna mepexosa.
Yucno e. Hamypanvuoiti noeapugm. IlpeoOpa3oBaHue JorapuMUUYECKUX BBIPAKEHUH.
Jlorapudmuueckue ypaBHeHUss U HepaBeHCTBa. Jlorapudmmueckas GyHKIUS U €€ CBOWCTBA U
rpaduk.

Memoo unmepsanos 015 peuleHus HepaseHcma.

IIpeobpazosanus epagpuxos GyHxkyutl: cosue 6001b KOOPOUHAMHBIX OCEU, PACMAICEHUE U
colcamue, ompasiceHue OMmHOCUMENbHO KOOpOuHammuvix ocel. I paguueckue memoowvi peuieHus
VpasHeHuil u HepaseHcms. Pewenue ypasHenull u Hepasencme, coOepucayux nepemenHyro noo
3HAKOM MOOYJIA.

Cucmembl NOKA3AMENbHBIX, 102APUPGMULECKUX U UPPAYUOHATbHBIX ypasHeHull. Cucmembl
NOKA3AMENbHbIX, 102apumuieckux HepaseHcms. /[poOno-nunetinas @yukyus. PasnocunvbHble
YypasHeHus u Hepagencmea. Uppayuonanvhvie Hepagencmea.

Bzaumno obpammuvie @ynxyuu. Cnoocnas ¢ynxkyusa. Ipapuku 63aumno o0bpamHvix
Gynxyuil.

Vpasnenus, cucmemul ypagrenuti ¢ napamempom.

I'eomerpus

IToBTropenue. Pemienue 3a1a4 ¢ npUMEHEHUEM CBOICTB (UIyp Ha IUIOCKOCTH. 3aJauu Ha
JI0OKa3aTeIbCTBO M IIOCTPOCHHE KOHTpPIpUMEpOB. lcmonp3oBaHue B 3aJadax IMPOCTEHIIMX
JOTMYECKUX TMpaBui. PemeHwe 3agad C  HUCHOJB30BAHHEM TEOPEM O TPEYTOJIBHUKAX,
COOTHOILIEHUH B NMPSMOYTOJIbHBIX TPEYroJdbHHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMH.
®opmyna I'epona. 3anmaua Oiinepa. Teopembl Menenas u YeBbl. Omnurnc, rumepbona u
napabosna. Pemenue 3agau ¢ MCIoib30BaHUEM (DAaKTOB, CBA3aHHBIX C OKpY>KHOCTsAMU. Perenne
3a/1a4 Ha U3MEPEHHUsI Ha INIOCKOCTH, BBIYUCIICHUE JUIMH U IIJIOIIAICH.

Harnsnnas crepeomerpus. @urypsl M UX H300pakeHus (KyO, mupamuia, MNpusMma).
OcHosHvle nonsamus cmepeomempuu u ux ceovcmea. CedeHns Ky0a 1 TeTpa’ipa.

Touka, npsiMast ¥ TUNIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUN U CIEACTBUS U3
HUX. B3auMMmHOE pacronokeHue MNpsAMBIX W IUIOCKOCTeW B mpoctpaHcTBe. [lapamienbHOCTH
OpSMBIX U IJIOCKOCTEH B mpocTpaHcTBe. M300paskeHne npocTeHIuX IpOCTPaHCTBEHHBIX (GUTYp
Ha IJIOCKOCTH.

Paccrosaus Mexny purypamMu B IpOCTPaHCTBE.

Vsl B mpocTtpaHcTBe. [lepneHuKynspHOCTb MPSAMBIX U IIJIOCKOCTEM.

ITpoekiust ¢Qurypsl Ha IIOCKOCThb. lIpM3HaKM NEPHEHIUKYISIPHOCTH MPSAMBIX U
IJIOCKOCTE B TPOCTpaHCTBE. TeopeMa O Tpex MNepHneHauKyapax. JIByxrpaHHbId yrodi.
Tpéxrpannslii yroia. MHOrorpaHHslii yroJi.

Mpmuororpannuku. [lapamrenenumnen. CpolcTBa NPSIMOYTOJBHOIO IMapajuIeIeHIUIIEa.
['eomerpuueckoe Teno. Teopema Ditnepa. [IpoctpancTBennas Teopema Iludaropa. Ilpusma u
nupamuja. [IpaBunbHas nmupamuza W npaBuwibHas mnpusma. [Ipsmas nupamuaa. DaeMEeHTbI
IPU3MBI U TUPAMU/IBL.
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Brruucienue 351eMeHTOB MPOCTPAHCTBEHHBIX (uryp (pedpa, 1uaroHaiu, yribl).
[1nomane MOBEpXHOCTH MIPABUIBLHON TUPAMUIBL U IIPSIMOM IPU3MBIL.

11 kiaace

Auiredpa 1 Ha4yaJIa MaTeMAaTHYeCKOIr0 aHAJIN3a

Hynu ¢yHKuM, NpoMexyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHuE WIIU
yObIBaHWE) HA YHCIOBOM MpoMexyTke. HamOomnpiiee W HaWMEHbIee 3HAYCHHE (DYHKIIHU.
[lepuoanueckue GyHKIUN U HAUMEHBIIUI IEPUO/I.

I'pagpuru mpuconomempuueckux ¢ynxyuii Yy =C0SX, Yy =sinx, y =tgx.

Kacarenpnast k rpaduky ¢ynxuoun. I[lonste mpou3BoaHOW (YHKIMH B TOYKE Kak
TAHIEHC YIJIa HaKJIOHA KacaTelbHOW. ['eoMeTpuieckuid M (PU3MUECKH CMBICI TTPOU3BOIHOM.
IIpouseoonvle MHo20uNEHOB.

Touku skcTpemyma (MakCUMyMa U MUHUMYMA). Hccnedosanue snemeHnmapHulx OyHKyul
HA MOYKU IKCIMPEMYMA € NOMOWbIO NPou3sooHou. Haznsonaa unmepnpemayus.

Ilonsamue nepsoobpasnoti ¢yukyuu. Dusuyeckuii cmvici nepsoodpasHoll. Ilonamue o6
unmezpane Kax niowaou noo epaguxkom QyHKyuu.

IHlonamue romnnexcrhoeo uucia. (OCHOBHble CBOUCMBA  CNONCEHUS U YMHONCEHUs.
KOMNIeKCHbIX yucen. Ilonsamue KoMniekcHo conpsaxicennsix yucen. Mooynbs komniekcHo2o yucia.
Bviuumanue, oenenue komMniekcHo2o 4ucia.

llonamue rxomnnexcHou niaockocmu. Ieomempudeckuil cMblCl MOOYISA KOMNJIEKCHO20
yucna. I'eomempuyeckuti cmvicii MOOYIA pA3HOCHU KOMNIEKCHO20 YUCTA.

Apeymenm KOMNIEKCHO20 Yucia. 3anucb KOMNIEKCHO20 YUCIA 68 MPULOHOMEMPUIECKOU
Gopme. Ymuooicenue u OeneHue KOMNIEKCHLIX UYUCel, 3ANUCAHHBIX 68 MPUSOHOMEMPUUECKOl
dopme. Dopmyna Myaepa. Pewienue k6ao0pamnoco ypasHeHus ¢ KOMNIEKCHbIM HeU38eCmHbIM

I'eomeTpus

Konyc, mumuamp, map u cdepa.

Ipoexyuu ¢ueyp na nnockocmo. Hzobpadicenue yununopa, Kowyca u cghepvl Ha
NIOCKOCMU.

Ilonsmue 06 ob6vemax men. Vicnonp3oBaHHWe sl pEIICHUs 33/a4 Ha HaXOXKICHUE
reOMETPUYECKUX BETUYMH (opMyst oObeMa MPU3MBI, IIHIHHIPA, THPAMUIbI, KOHYCa, Iapa.

Ionamue o nooobuu uma naockocmu u 6 npocmparcmee. OTHOIIECHHUE TIUIOMIANCH |
00BeMOB MOAOOHBIX PUTYP.

Kom0uHaTopuKa U 3j1eMeHTHI TeOPUH BePOSITHOCTEH.

Jloruka. BepHble u HeBepHbIe yTBepxaeHus. Cneacreue. Konmpnpumep.

Mmnoocecmso. Ilepebop BapuaHTOB.

Ta6nuuel. CTonbuaThie U KPYroBble AUArpPaMMBbI.

UYucnossle Habopbl. CpenHee apupMeTHUECKOe, MeIuaHa, Haubosbllee U HauMEHbIIee
3Ha4YeHUs. [Ipumepvl U3MEHYUBLIX BETUUUH.

Yacrota u BeposTHOCTh coObITHs. CryudaiiHblii BbIOOp. BrluncieHue BeposTHOCTEH
COOBITHI B OMBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

He3zasucumvie cobvimus. opmyna cnodiceHus 6eposamnocmeil.

IIpumepbr cnyuaiinvix eenuuun. Pasnomepnoe pacnpedenenue. Ilpumepsvi HOpMANbHO20
pacnpeoenenus ¢ npupooe. Ilonsamue o 3axone 6016UUX YUCE.

Aure0pa m Ha4YaJ/1a aHAJIU3a

Hynu ¢yHKOMHA, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOombimee u
HanMeHblIee 3HaueHue QyHkun. [lepunonnyeckne pynkunu. YeTHOCTh M HEYETHOCTD (DYHKIIUH.
Crooicnble gynxkyuu.
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Tpuronomerprueckue QGyHKIuM Y =COSX,y=SINX,y=tgX. @yuxyus Yy=Ctgx.
CgoiicTBa 1 TpadUKH TPUTOHOMETPUUECKHUX (DYHKITHIA.

Obpamnvie mpuconomempuueckue @QYHKyuU, ux ceoucmea u zpaguxu. Pewenue
npocmenuuux mpueoHOMempu4ecKux HepaseHcms.

[TpousBonnas ¢pynkiuu B Touke. KacarensHas k rpaduky ¢pynkuuu. ['eomerpuueckuii u
buzndeckuii  cMbpIca  Tpou3BOAHON. I[lpous3BoaHbIe d3neMeHTapHBIX (GYyHKIUW. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMbicIl.

[TonsiTrie 0 HEempephIBHBIX (YHKIMAX. TOYKM 3KCTpeMyma (MakCUMyMmMa W MUHUMYMA).
HccnenoBanue 3aeMEHTapHBIX (YHKIUN Ha TOYKU HKCTpeMyMa, HaubOosblllee U HauMEHbIIEe
3HaYeHHE C T[IOMOINBI0 MPOU3BOAHON. [locmpoenue ecpaghuxkos Gyukyui ¢ nomMowbo
npou3e00nsix. [Ipumenenue npousso0Hol npu peuleHuu 3a0ay.

[TepBooOpasuas. Ilepsoobpasuvie snemenmapruvix Gyukyuil. ILlowads KpusoIuHenuHou
mpaneyuu. Onpeodenennvlii unmezpai. Bvluucienue niowadel niockux gueyp u oo6vemos mein
8paujeHUs ¢ NOMOWbIO UHmMe2pand.

I'eomerpus

Pewenue 3a0au ¢ nomowvio 6ekmopog u KoopouHam.

Tena BpameHus: mUAMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBAa NPSIMOTO
KpYroBOTO LMJIMH/IPA, IPSMOTO KPYTOBOTO KOHYca. M300pakeHre Tel BpalleHus Ha TUIOCKOCTH.

IIpeocmasnenue 06 yceuenHoM Komyce, cedueHusi KOHyca (napanieibHoe OCHO8AHUI0 U
npoxoosiujee uepes GepuiUHy), CedeHus YUIUHOPA (NapaniieibHo U NepneHOUKYISAPHO OcCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KomMOUHAYUU MHO20SDAHHUKOS U Mejl 8PAUEHUS MeAHCO) CODOLL.

[Tnomaap MOBEPXHOCTH MPSMOTO KPYrOBOTO MHJIUHAPA, MPSMOTO KPYroBOTO KOHyca U
nrapa.

B3aumHoe pacnonokenue cdepbl u mpsimoild. [IpeacraBinenue cdepbl, BIUCAHHOW B
HWIMHIPUYECKYIO U B  KOHHUYECKYI0 TMoOBepxHOcTU. [IpeacraBieHMe O  CEUEHHUAX
UWIMHAPUYECKON U KOHMYECKON TOBEPXHOCTSX.

[Tnomane chepsl.

[Tonsitue 06 o6beme. OOBEM MUpPaMUIBI U KOHYCA, TPU3MBI U InHIpa. O0beM mapa.

Ilooo6Hvle mena 6 npocmpancmege. COOTHOIICHHS] MEXKIY TUIOMIAIIMUA TTOBEPXHOCTEH U
00BbeEMaMHU MTOJO0HBIX TEJI.

Heuoicenus 8 npocmpaHcmee: NApalieNbHbIll NEPeHOC, YEHMPATbHAsL CUMMempUs,
cummempusi omHocumenvHo niockocmu, nogopom. Ceoticmea osudicenuil. IIpeobpasosanue
nooobus. l[Ipumenenue 0sudxiceHull npu peulenuy 3a0ay.

BekTopsl u koopauHATHI B TIpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKCHHE BEKTOpa Ha
YHCIIO0, Yroll Mexay BekTopaMu. KolmmHeapHble W KOMIUIaHapHBbIE BEKTOpBL. CkanspHoe
npouszeedenue 6ekmopos. Teopema o0 pasnodxceHuu 6eKkmopa no mpem HEKOMNIAHAPHBIM
sexkmopam. CranapHoe npoussedenue 6eKmopog 6 xoopounamax. IlpumeHnenue sexmopog npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosHUl, OJIUH, NAOWAoel U 00bEMOS.

VYpaesuenue nnockocmu 6 npocmpancmse. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSAHUS MEHCOY MOUYKAMU 8 NPOCMPAHCIEe.

Kom0OuHaTOpUKA U 3J1eMEHThI TEOPUU BEPOSTHOCTEIH.

[ToBTOpenue. Pemenue 3amau Ha TaOnuuHOEe M TpadUdecKoe MPEACTABICHUE TAHHBIX.
Hcnonp30BaHne CBOWCTB W XApaKTEPHUCTHK YHCIOBBIX HAa0OpPOB: CPEIHUX, HAWOOJBIIETO H
HaMMEHBIIET0 3HAYeHUs, pa3Maxa, ducnepcuu. Pewenue 3adau na onpedenenue uacmomsl u
eepoamuocmu  coovimuil. Bvluucienue eepoamumocmel 6 ONvIMax ¢ PAGHOBO3MONCHLIMU
anemeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xkombunamopuxu. Pewenue 3aoau
Ha GblYUCIeHUEe BePOSMHOCMEN HEe3ABUCUMbBIX COObLIMULL, NpUMeHeHUe GOopMYIbl CIONHCEHUs
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seposmuocmeti. Pewenue 3a0ay ¢ npumenenuem ouazpamm Jinepa, oepeda 8eposimHocmel,
@opmynvr beprynnu.

Yenosnaa eeposimmocmo. Ilpasuno ymuodcenusi eepoamuocmeu. Dopmyna noaHou
8epOSIMHOCMU.

Juckpemnvle cayuatinvle eenuuumsl U pacnpedeinenus. Hesasucumvie cnyuatinvle
senuyunsl. Pacnpedenenue cymmol u npou3ge0enuus He3asUCUMbLX CAVUAUHBIX 6ETUYUH.

Mamemamuueckoe odcuoanue u oucnepcus Cry4yauHou eeruyunsvl. Mamemamuueckoe
oJcuoanue u OUCnepcus CyMMmvl CAYYAUHLIX eenuduH. I eomempuueckoe pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuvignuvie cayuaiinvie eenuuunvl. I[lowamue o niomHocmu  8eposmMHOCHIU.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ilonamue o Hopmanvnom pacnpedenenuu. llapamempvl HOpMANTbHO20 pAcnpeOeneHUs.
Ilpumepol cryuatinblx 6eauyun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPeuHOCmb U3MepeHul,
PpOocCm uenosexa).

Teopema bBepuynnu. 3axon 6Oorvwux uwucen. Bwvibopounviii memod usmepenus:
seposimuocmetl. Ponb 3akoHa 6onvuiux uucen 8 Hayke, npupooe u oouecmae.

Kosapuayus 06yx cnyuaiinvix eeruyun. Ilonamue o xosgguyuenme Kopperayuu.
Coemecmuvie HabOOEHUS 08YX CLYYAUHBIX eIUdUH. Bbibopounblll Koaghduyuenm Kopperayuu.
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3. TemaTuveckoe MJIIAHUPOBAHUE, B TOM YHCJIE C Y4eTOM padoyeil mMporpaMmbl
BOCIIMTAHMNS, ¢ YKA3aHMEM KOJIUYECTBA YACOB, OTBOJAMMBIX HA OCBOEHHUE KAKI0i TeMBbI.
10 knacc (204 yaca)

Ne Hassanmue pa3sneia, TeMbl Koua-Bo
4acoB
Anzebpa u Hauana mamemamuyecKo20 aHaIu3a
Pa3nea 1. [loBTopeHue Kypca ajareopsl 7/ — 9 KjiaccoB 7
1 | Anrebpanueckue BoipaxxeHHs. JIMHelHbIe ypaBHEHUS U CUCTEMBI 1
ypaBHEHUH
2 | UncnoBble HEpPAaBEHCTBA U HEPABEHCTBA IIEPBOM CTETIEHU C OTHUM 1
HeW3BeCTHBIM. JInHelHas QyHKIus
3 | KBagparusle kopau. KBagpaTHble ypaBHEHMSI 1
4 | KBagparnunas ¢ysakuust. KBagpaTHble HepaBeHCTBA 1
5 | CroiicTBa u rpaduku GyHKIMI 1
6 | IIporpeccuu u CIOXKHBIE MPOLIEHTHI 1
7 | Hauana cratuctuku. MuoxectBa. Jloruka 1
Teomempus
Pa3nea 1. lloBTopeHue Kypca reomerpuu / — 9 kj1accos 6
8 | Yrusl Ha IIOCKOCTH 1
9 | TpeyrosbHuKH. Pemenne 3a1a4 ¢ UCIOJIB30BAHUEM TEOPEM O 1
TPEYroJbHUKAX, COOTHOIIEHUH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
10 | YersipéxyronpHukH. Pemenue 3aad ¢ UCMOIb30BaHUEM (PaKTOB, 1
CBSI3aHHBIX C YETBIPEXYTOJbHUKAMU
11 | OkpyxHocTh 1 Kpyr. Pemienue 3amad ¢ ucnosib3oBanueM (haxkTos, 1
CBSI3aHHBIX C OKPYKHOCTSIMH. [TpaBUIIbHBII MHOTOYTOJIBHUK
12 | Pemenue 3a7a4 Ha KJIeT4aTON Oymare 1
13 | Bxognas aumarHoctudeckas pabora 1
T'eomempus
Pa3nes 2. HekoTopble cBeieHHs M3 IVIAHUMETPHH 20
VYTIIIbl M OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO
14 | Yron mexay KacaTelIbHOW U XOpI0H 1
15 | JiBe TeopeMbl 00 OTpE3KaX, CBA3AHHBIX OKPYXKHOCTHIO 1
16 | Yrausl c BepminHAMH BHYTPH M BHE KpyTa 1
17 | BoucaHHbli 4eThIPEXYTOJIbHUK 1
18 | OnucaHHBIN YeTHIPEXYTOIBHUK 1
PemieHne TpeyroibHUKOB
19 | Teopema o0 MenuaHe 1
20 | Teopema o OuccekTpHCe TPEYTOJbHUKA 1
21 | ®opMyIibl IJIOLIAIU TPEYTOJIbHUKA 1
22 | ®opmyna ['epona 1
23 | 3anmada Diinepa 1
24 | Pemenue 3agau 1
Teopembl Menenas u YeBbl
25 | Teopema MeHnenas 1
26 | Teopema YeBnl 1
Onnunc, runepbosa u napadona
27 | Danunc 1
28 | Dmwmrnic 1
29 | l'umepOoina 1
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30 | l'umepOoia 1
31 | ITapabosna 1
32 | TIlapabona 1
33 | [loBTOpenue no pasneny «HekoTopble cBeIeHHsI U3 TUTAHUMETPHI 1

Anzebpa u Hauana mamemamuiecKko20 AHAIU3A

Paznen 2. /letumocth unces 9
34 | Ilonsarue genuMocTu. JIeTuMOCTh CYMMbI U IIPOU3BEICHUS 1
35 | llonsiTue nenuMOCTHU. J1enMMOCTh CYMMBI U IPOU3BEICHHSI 1
36 | Jlenenue ¢ ocTaTKOM 1
37 | JleneHue ¢ ocTaTKOM 1
38 | [Ipu3HaKku OenMMOCTH 1
39 | Ilpu3HakKu AETUMOCTH 1
40 | Pemenne ypaBHEHHUH B LEJIBIX YHCIAX 1
41 | Pemenne ypaBHEHUH B IIEJIBIX YHCIIAX 1
42 | TloBTOpenwue mo pasneny «JAenmMocTs unucem) 1
Pa3znen 3. MHorowiensl. Ajiredpandeckue ypaBHeHHUs! 13
43 | MHOTO4JICHBI OT OJTHOTO IMIEPEMEHHOTO 1
44 | MHOro4jeHbl OT OJIHOTO MEPEMEHHOTO 1
45 | Muorounen P(X) u ero kopenb. Teopema besy 1
46 | Muorounen P(X) u ero kopenb. Teopema besy 1
47 | Anrebpanueckoe ypaBHeHue. CriecTBUs U3 TeopeMbl besy 1
48 | AnreOpandeckoe ypaBHeHue. CienctBus U3 TeopeMsl besy 1
49 | Pemenne anreOpanyecKuX ypaBHEHUH Pa3I0KEHUEM HA MHOKHUTEIIH 1
50 | Pemenue anreOpanveckux ypaBHEHHUI pa3okKeHHEM HAa MHOXKHUTEIN 1
51 | ®opmybl COKPALIEHHOTO YMHOXKEHHS JIJIs1 CTapIINX CTeneHel. bunom 1

Herorona
52 | ®opMyIbl COKPAIIEHHOTO YMHOXEHHUS JIJISl CTAPIINX CTENeHeH. buHOM 1
Hprorona

53 | Cucrembl ypaBHEHUH 1
54 | Cucrembl ypaBHEHUH 1
55 | IloBTOopenue o pasneny «MHorouwieHsl. AreOpanvecKkie YpaBHCHHUS 1

Teomempus

BBenenue &)
56 | IIpenmer crepeoMeTprun. AKCHOMBI CTEPEOMETPHH 1
57 | AKCHOMBI CTEPEOMETPHH 1
58 | HekoTopble CIIECTBUS U3 aKCHOM 1
59 | HekoTopble cleACTBHSI U3 aKCUOM 1
60 | Pemrenne 3amau 1
Paznea 3. Ilapa/ie1bHOCTH NPSAMBIX H II0CKOCTEH 20
[TapamieabHOCTh NPSIMBIX, IPSIMOM U INIOCKOCTH

61 | [MapamrenbHbIC PSMbIE B TPOCTPAHCTBE 1
62 | IlapamienbHOCTb TPEX MPSIMbIX 1
63 | IapamuieapHOCTh IPSIMON U TUIOCKOCTH 1
64 | [lapamienbHOCTh NPSIMOI U TNIOCKOCTH 1
65 | Pemrenne 3amau 1
B3anmMHoe pacrionoxeHue NpsiMbIX B IPOCTPAHCTBE. YTOJI MEXTY ABYMS

IPSIMBIMU

66 | CkpeniuBaronirecst npsiMbie 1
67 | Yrusl ¢ coHanpaBJIeHHBIMH CTOPOHAMHU 1
68 | Yrom MexIy mpsiMBIMH 1
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69 ‘ Yroa Mexxay npsiMbIMU 1
[TapanienbHOCTh MIIOCKOCTEMN
70 | MapasienbHble IIIOCKOCTH 1
71 | CpoiicTBa napaJieIbHBIX IIOCKOCTEH 1
72 | Pemenue 3a1a4 1
Terpasap u napauiesenunes
73 | Terpasap 1
74 | Terpasap 1
75 | Mapamtenenumen 1
76 | Ilapamrenenwumen 1
77 | 3agaum Ha MOCTPOCHUE CEUCHUN 1
78 | 3amaum HA TOCTPOCHHUE CEUCHUI 1
79 | lloBTOpenue no pazaeny «llapauieabHOCTh NPSIMBIX U TNIOCKOCTEH» 1
80 | KonTpospHas pabota no pazueny «llapaniensHoCTh IPSIMBIX H 1
IIJIOCKOCTEN»
Anzebpa u Hauana MamemamuiecKko20 AHAIU3A
Pa3nes 4. CteneHb ¢ 1eiiCTBUTEJbHBIM MOKa3aTe1eM 10
81 | JleiicTBUTEIbHEIC YHKCIIA 1
82 | beckoHeuHO yOBIBaOMIasi reOMETPUYECKast MPOTpeccus 1
83 | beckoHeyHO yOBIBarOIIAs TEOMETPUICCKAs TPOTPECCHUs 1
84 | Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHU 1
85 | Apudmerndeckuil KOpeHb HATYPAJILHOW CTETICHU 1
86 | Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHU 1
87 | CreneHb C palMmoHaJIbHBIM U JICHCTBUTEIHHBIM NTOKA3aTEIISIMH 1
88 | CremneHb ¢ pallMOHAIBHBIM U JICHCTBUTEIBHBIM ITOKA3aTSIIIMU 1
89 | Cremnens ¢ palMOHAIBHBIM U ICHCTBUTEIHHBIM ITOKA3ATEISIMU 1
90 | IloBropenue no pazneny «CTENneHb ¢ ICHCTBUTEIHHBIM ITOKA3aTEICM)) 1
Paspnen 5. Crenennasi pyHkuus 9
91 | Crenennas GyHKIHsI, €€ CBOCTBA M rpaduK 1
92 | Crenennas yHKIMsI, €€ CBOMCTBA U rpaduk 1
93 | B3aumHo obpatsbie pyakimn. CroxHas GyHKIUS 1
94 | ApobHo-nuHelHas pyHKIUS 1
95 | PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA 1
96 | MppanuoHaabHbIC ypaBHEHUS 1
97 | UppanuoHajibHble ypaBHEHUS 1
98 | HppanmoHaapHbIe HEPABCHCTBA 1
99 | lloBTopenue no pazneny «CreneHHast QyHKIHIS» 1
T'eomempus
Paznen 4. IlepneHAUKYISPHOCTh NPSAMBIX U IJIOCKOCTEH 18
[lepreHAUKYISIPHOCTH NPSIMON M MIIOCKOCTH
100 | IlepneHIUKYISIPHBIEC IPSIMBIE B TPOCTPAHCTBE 1
101 | ITapanienbHble NPsIMBbIE, EPIEHANKYISIPHBIE K TNIOCKOCTH 1
102 | Tlpu3Hak NepueHINKYISIPHOCTH MPSIMOH U TUNIOCKOCTH 1
103 | Teopema o npsiMOi, MEPIEHAUKYIISIPHOM K IIIOCKOCTH 1
104 | Pewmenue 3amau 1
IlepnieHaAUKYJsIp M HAKIOHHBIE. YTOJI MEXKIY NPSIMOM U INTIOCKOCTHIO
105 | PaccTosiHHE OT TOUKH JI0 TNIOCKOCTH 1
106 | Teopema o TPEX MEPICHIUKYIIIpaxX 1
107 | Teopema o TpEX NepHEHIUKYISIPAX 1
108 | Yroa Mexay npsIMOd U TUIOCKOCTHIO 1
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109 ‘ Pemenue 3amau

JByrpanHubii yrod. [lepneHauKyIsipHOCTh MIIOCKOCTEN

110

JByrpaHHbIi yrou

111

[Tpu3Hak nepreHIuKYIIPHOCTU ABYX INIOCKOCTEN

112

IIpsAMOYTOJIBHBIN NTApAJUICICIIUIIE

113

[IpssMOyToJIbHBIN NapajuieIenune]

114

TpeéxrpanHslil yrou

115

MHoOrorpasHslii yrosu

116

Penrtenue 3amau

117

[ToBTOpenue no pazneny «llepneHAMKYISIPHOCTD MPSIMBIX U MJIOCKOCTEI

I G

Aﬂzeﬁpa U Hauaia mamemamuiuecKkozo anaiusa

Pa3nea 6. [lokasareabHas QyHKIMSA

118

[Toka3zarenpHas GyHKIMs, €€ CBOWCTBA U rpaduK

119

[TokazarenbHast pyHKLMS, €€ cCBOWCTBA U rpaduk

120

IToka3aTesbHbIC YPaBHEHUS

121

ITokazaTennHEIC YpaBHCHUA

122

ITokazaTenpHBIC HCPAaBCHCTBA

123

ITokazaTennHEIC HCPABCHCTBA

124

CucreMbl I0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB

125

CucreMbl I0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB

126

[ToBTopenue no pazaeny «llokazatenpHas GyHKIUS»

I G R R )

Paspnen 7. Jlorapudpmuyeckas GpyHKuus

[N
[N

127

Jlorapudmel

128

CgoiictBa jorapugmon

129

CsoticTBa orapuhmMoB

130

Jecsatuunble U HaTypalibHbIE Jorapudmel. Popmyna nepexoaa

131

Jlorapudmmueckas QyHKIus, €€ CBOHCTBA U Tpaduk

132

Jlorapudmuueckue ypaBHeHuUs

133

Jlorapudmuueckre ypaBHEeHuUs

134

Jlorapudmuueckrue HepaBeHCTBA

135

Jlorapudmuueckue HepaBeHCTBA

136

[ToBTOpenue mo pazueny «JIorapudmudeckasi G yHKITHSI

137

KontponbsHast pabora no pazaenam «IlokazarenpHas GQyHKIUSI U
«Jlorapudmuueckas QyHKIU

N T e T P T T N T T

Teomempus

Pa3nes 5. MHOrorpaHHUKH

[EEN
O

[Tonsarue mHOrorpannuka. [lpuzma

138

IToHsITHE MHOTOTpaHHUKA

139

I'eomeTpuyeckoe Teio

140

Teopema Dinepa

141

[Tpuzma

142

ITpusma

143

[TpoctpancTBenHas Teopema Iludaropa

144

Pemenue 3amau

RlRRR(RP|k|-

ITupamua

145

[Tupamuga

146

[Tupamupga

147

[IpaBunpHas nupamuaa

148

[TpaBuibHAS TUPaMUAA

149

YceuénHas nupamuaa

N
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150 ‘ Pemenue 3amau

[TpaBrJIbHbIE MHOTOTPaHHUKH

151

CuMMeTpHsi B IPOCTPAHCTBE

152

ITousTue IMpaBUJIbHOI'O MHOI'OT'paAHHHUKA

153

D1eMEHTHI CUMMCTPHUH NPABUJIBHBIX MHOTI'OI'PAHHHUKOB

154

Penrtenue 3amau

155

IToBTOpenue no paznaeny «MHOTOrpaHHUKH»

156

KonTtponpHast pabota 1o pazneny «MHOTOTpaHHUKHY»

N T T T e T

Aﬂzeﬁpa U Hauaia mamemamuiuecKkozo anaiusa

Pa3nes 8. Tpuronomerpuieckue Gpopmyibl

[EEN
©

157

Panuannas mepa yria

158

IToBOpPOT TOUKM BOKPYT Hayajia KOOPJAMHAT

159

OnpeneneHue CMHycCa, KOCUHYCA U TAHI'€HCA YIila

160

3Haku CHHYCA, KOCMHYCa 1 TaHI'CHCA

161

3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM U TAaHT'€HCOM OJHOTO U TOTr'O
Ke yria

S

162

TpuroHoMeTpuyeCKUe TOXKIECTBA

163

TpI/IFOHOMCTpI/I‘ICCKI/Ie TOXICCTBA

164

CuHycC, KOCUHYC U TAHT'€HC YIJIOB ¢ U -0

165

DOopMYJIbI CI0KEHUS

166

CuHyc, KOCHHYC U TaHT€HC JIBOWHOTO yriia

167

CuHycC, KOCUHYC U TaHT'€HC ABOWHOIO yriia

168

CI/IHyc, KOCHHYC M TaAHI'CHC IIOJIOBUHHOI'O YyI'Jld

169

CuHyc, KOCUHYC U TaHT'€HC IIOJIOBUHHOI'O yIJia

170

PopMyIIbl IPUBEACHUS

171

DopMyIIbl IPUBEACHUS

172

Cymma 1 pazHocTb cuHycoB. CymMMa M pa3HOCTh KOCUHYCOB

173

HpOI/ISBeI[eHI/Ie CHUHYCOB U KOCHMHYCOB

174

ITpousBeieHHE CHHYCOB U KOCUHYCOB

175

[ToBTOopenue no pazaeny «T'puroHomerpuyeckue GopMyIbny

I I R R

Pa3nen 9. Tpuronomerpuyeckue ypaBHeHHUsI

[EEN
(op]

176

YpaBHEHHE COS X=a

177

YpaBHeHHE COS X=a

178

YpaBHeHHe sin X=a

179

YpaBHeHHeE sin X=a

180

YpaBHeHnue tg x=a

181

YpaBHeHnue tg x=a

182

TpuronomeTpuyeckue ypaBHEHUS, CBOJAIIMECS K aIreOpanyecKuM.
OpHOpoHBIE YpaBHEHUS

G

183

TpuronomeTpruyeckue ypaBHEHUS, CBOJAIIMECS K aNreOpanyecKuM.
OpHOpoHBIE YpaBHEHUS

184

MeTo/1p1 3aMEHbI HEU3BECTHOTO U PA3JIOKEHUS Ha MHOXKUTENIU. Metoz
OLICHKH JIEBOM U ITpaBOM YacTell TPUTOHOMETPUUYECKOTO YPABHEHMSI

185

MeTo/1p1 3aMEHbI HEU3BECTHOTO U Pa3JIokKEeHHsI Ha MHOKUTENU. MeToj
OLICHKH JIEBOM U ITPaBOM 4acTell TPUTOHOMETPUUECKOTO YPABHEHMSI

186

CucTtemMbl TPUTOHOMETPUYECKUX YPaBHEHUN

187

CucreMbl TPUTOHOMETPUYECKUX YpaBHEHUI

188

TpuronomeTpuyecKkrue HepaBeHCTBA

189

TpuroHomeTpuyecKkrue HEPaBeHCTBA

190

HOBTOpeHI/Ie 110 pasgciry «TpI/II‘ OHOMCTPUUCCKHUEC YPABHCHUSA»

N N TN TSNS
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191

KonTtponbHast padora no paznenam «Tpuronomerpuyeckue GopMyss» U
«TpUrOHOMETpPUUYECKHE YPABHEHHSI»

T'eomempus

Pa3znea 6. [loBTropenue reomerpun 10 kiaacca

192

IToBropenue. HekoTopeie CBEICHHS U3 INIAHUMETPUHU

193

HOBTOpeHI/Ie. HapaJ'[J'IeJ'IBHOCTB MpsAMBIX U TUIOCKOCTEH

194

IToBTopenue. [lepreHIUKYISIPHOCTD NPSAMBIX U INIOCKOCTEN

195

IToBTOpenre. MHOrorpaHHUKH

RS

Aﬂzeﬁpa U Hauaia mamemamuiuecKkozo anaiusa

Pa3nes 10. IloBTopenue anredpsbl 1 HaYaIa MaTeMaTH4YecKOro anajausa 10
KJacca

196

IToBropenue. JlenMMOCTb YuCe

197

[ToBTOpenue. Muorousensl. Anredbpandeckue ypaBHEHHUS

-

198

[ToBTOpenue. CteneHb ¢ NeHCTBUTENBHBIM TTOKa3aTesieM. CTeneHHast
byHKIHS

[

199

[ToBTopenue. [TokazarenpHast QyHKIUS

200

[ToBropenue. Jlorapudmudeckast QyHKITHS

201

[ToBTOpenue. Tpuronomerpuueckue GopMyIbl

202

IToBropenue. TpUroHOMETpUYECKHUE YPABHEHUS

203

O6o0maromiee MoBTOpeHue 1mo Mmaremaruke 10 kmacca

204

TogoBasi KOHTPOJIbHASI padoTa

N TN TN TR TN T
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11 knace (198 yacoB)

Ne HasBanmue pasaeiia, TeMbl Koa-Bo
4acoB

IloBTOpenue kypca maremaTuku 10 kiacca 5
1 | IToBTOpenue anreOphl M Havyala MaTeMaTHIecKoro ananusa 10 kmacca 1
2 | IloBTOpenue anreOpbl ¥ Hauala MaTeMaTHueckoro ananumsa 10 kmacca 1
3 | IloBropenue reomerpun 10 kiacca 1
4 | Tlopropenue reomerpun 10 kiacca 1
5 | Bxomnas nuarHoctuueckas pabota 1

Anzebpa u Hauana mamemamuyecKozo0 aHAIU3A

Pa3nea 1. Tpuronomerpuyeckasi QyHkuust 14
6 | Ob6nacTth onpeneseHuss 1 MHOXKECTBO 3HAUCHUH TPUTOHOMETPHUECKIX 1

byHKIMI
7 | Obnacth onpeneseHus 1 MHOXKECTBO 3HAUCHUH TPUTOHOMETPHUECKIX 1
byHKUIMMA

8 | YetHOCTh, HEYETHOCTD, IEPHOAMYHOCTh TPHTOHOMETPHUECKUX (DYHKIMH 1
9 | YeTHOCTB, HEUETHOCTD, IEPUOJMYHOCTH TPUTOHOMETPUYECKUX (PYHKIHN 1
10 | CgoiicTBO yHKIHUs Y=COSX U ee rpaduk 1
11 | CroiictBo (hyHKIUSI Y=COSX U ee rpaduk 1
12 | CaotictBo dyHKIHMs Y=SINX U ee rpaduk 1
13 | CgoiictBo yHKIHs Y=SINX U ee rpadux 1
14 | CgoiictBa u rpaduku pyHxmii y=tgx u y=ctgx 1
15 | CgoiictBa u rpaduku pyaxmmii y=tgx u y=ctgx 1
16 | CpoiictBa u rpaduku QyHkumii y=tgx u y=ctgx 1
17 | O6paTHbBIe TPUTOHOMETPHUYECKHE (DYHKIHH 1
18 | OGpaTHble TPUTOHOMETPUYECKHE PYHKIIMU 1
19 | TloBropenue no pazaeny «TpuroHomerpudeckas GyHKITHS 1

Pa3nea 2. IIpon3BoaHas v eé reoMeTpHYECKHI CMBICJI 18
20 | Ilpenen mocneaoBaTeaIbHOCTH 1
21 | Tlpenen mociieJ0BaTeIbHOCTH 1
22 | llpenen ¢pyHKIMU 1
23 | lpenen hyHKIMHA 1
24 | HenpepbIBHOCTh (YHKLIUU 1
25 | HenpepsIBHOCTH GYHKIIUH 1
26 | OnpenereHre TPOU3BOTHON 1
27 | Onpenenenre NpOU3BOJHON 1
28 | IlpaBuna muddepeHInpoBaHus 1
29 | llpaBuna nuddepeHpoBaHus 1
30 | [IpousBoaHasi CTeeHHON QYHKIIUU 1
31 | IIpousBoaHas CTeneHHON (YHKIIUU 1
32 | IIpon3BoaHbIE AIEMEHTAPHBIX (PYHKITHIA 1
33 | [Ipon3BoaHbIE AIEMEHTAPHBIX (PYHKITHIA 1
34 | IIpousBoAHbIE 3IEMEHTAPHBIX (PYHKITHIA 1
35 | 'eomeTpuuecKuii CMbICT POU3BOHOMN 1
36 | 'eomeTpruecKuii cMbICI POU3BOJHOM 1
37 | IloBropenue 1o pazneny «[Ipons3BojiHas U €€ TeOMETPHUSCKHUNA CMBICTT 1

Pa3nes 3. [lpuMeHeHne NPOU3BOAHOM K HCCIEI0BAHUIO (DYHKIIMIA 13
38 | Bo3pacranue u yObiBaHuE PYHKLIUHU 1
39 | Bospacranue u yObiBaHHE QYHKIUU 1
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40 | DkcTpeMyMBbl QYHKIHH 1
41 | DkcTpeMyMBbl PYHKITUN 1
42 | Haubonpliee 1 HaMMEHbIIee 3HaUCHHs! (PYHKITHH 1
43 | HaubombIee u HAaMMEHbIIee 3HAYCHHUS QD YHKIIUHA 1
44 | ITpou3BoHasi BTOPOrO MOPsi/IKA, BEIIYKIOCTh U TOUKA Ileperuda 1
45 | TlponsBoaHast BTOPOTO MOPsIJIKA, BRITYKIOCTh M TOUKA Iepernoa 1
46 | Iloctpoenue rpadhukoB HyHKIIUN 1
47 | Iloctpoenue rpadukoB GyHKIUH 1
48 | Tloctpoenue rpadhukoB GyHKITUN 1
49 | TToBTopenwue mo pasneny «I[IpuMeHeHNE MPOU3BOIHON K HCCIEAOBAHUIO 1
b yHKIHI
50 | KontpoisbHas padota o pasaenam «lIpon3BoaHas u €€ reoMeTpudecKuit 1
cMbIci» U «[IpUuMeHeHNE MPON3BOTHON K UCCICTOBAHUIO (DYHKITHI
Teomempus
Paznen 1. luauHap, KOHYC H mIap 21
JR0Z050%050110)
51 | [oHsiTHe HUIUH]IPA 1
52 | Ilmomianb MOBEpXHOCTH UJIUHIPA 1
53 | Iomiais MOBEPXHOCTH IMJIMHIPA 1
54 | Pemenue 3ama4 no reme «{umuHap» 1
Konyc
55 | [lonsatue konyca 1
56 | [Tmomrank MOBEpXHOCTH KOHYCA 1
57 | Il;momank MOoBEpXHOCTH KOHYCA 1
58 | Yceu€HHbIi KOHYC 1
59 | Pemenue 3ama4 no teme «Konycy 1
Cdepa
60 | Cdepa u map 1
61 | B3ammHOe pacrnoioskeHrue chepbl ¥ IITOCKOCTH 1
62 | KacarenpHas II0cKOCTb K chepe 1
63 | ILtomans cdepbl 1
64 | B3aumHoe pacrniosioskeHue cepbl U IPSIMOii 1
65 | Cdepa, BiucaHHas B IMIIMHAPHYECKYIO TOBEPXHOCTD 1
66 | Cdepa, BiucanHas B KOHHYECKYIO TOBEPXHOCTh 1
67 | CeueHne IMJIMHAPUYECKON MOBEPXHOCTH 1
68 | CeueHne KOHHUECKOW MOBEPXHOCTH 1
69 | Pemenue 3ama4 no treme «Cepa» 1
70 | Pemenue 3a1a4 Ha MHOTOTPAaHHHKH, IFJIMHJIP, KOHYC H [Iap 1
71 | lloBTOpenue no pazaeny «{uauHIp, KOHYC U HI1ap» 1
Anzebpa u Hauana MamemamuiecKko20 aHaIU3a
Pa3nen 4. [lepBooGpa3nasi M HHTErpaJ 12
72 | llepBooOpa3Has 1
73 | TlepBooOpa3Has 1
74 | llpaBuia HaXOX/JIEHUS IEPBOOOPA3HBIX 1
75 | IlpaBuna HaX0X/J1eHUsI IEpBOOOPa3HBIX 1
76 | Ilnomaas KpuBONIMHEHHON Tpanenuu. MHTerpai: u ero BIYUCICHUE 1
77 | Ilnomaas KpUBONMHEHHON Tpanenuu. MHTerpai: u ero BHIYKUCICHUE 1
78 | Ilnomnraap KpUBONMHEHHOHN Tpamenuu. HTerpan u ero BRIYHCICHHE 1
79 | Boruucnenue mioniaieil puryp ¢ noMouis0 HHTErpaIoB 1
80 | Beruncnenue mioniaeii puryp ¢ noMOomIs0 HHTETPAJIOB 1
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81 | [IpuMeHeHHe HHTETPAJTIOB JJIsl pelIeHus] GU3NUECKUX 3a1a4

82 | [IpuMeHeHne MHTETPAJIOB [Tl pelieHus (PU3nIecKux 3amad

-

83 | lloBTOopenue no pazaeny «llepBoobpa3Hasi M HHTETPAI»

Teomempusn

Pa3gen 2. O0LEMBI T

21

O0BEM IPSIMOYTOJIBHOTO NapaJuIeenune1a

84 | ITousarue o0ObEMa

85 | O06BEM IPSIMOYTOJILHOTO MapalieIenuIe/a

[

86 | Pemenue 3agau o remMe «O0BEM MPSIMOYTOJIBHOTO MapaJLICIICIUIIEIa

-

O06BEMBI IPSMOIA TPU3MBI H IIIMHAPA

87 | O0BEM nIpsIMOI TPU3MBI

88 | O0béM IpsAMOii TPU3MBI

89 | O6béM ruHHIpa

90 | O6BéM nuIUHIpa

A

O0BEMBI HAKJIOHHOM MTPU3MBI, TUPAMHJIBI U KOHYCA

91 | Beruucienue o0bEMOB TeN ¢ MOMOIIBIO ONPEICIEHHOTO HHTErpaja

92 | O6bEM HAKIIOHHOH MPU3MBI

93 | O6bEM HAKIOHHOM MPU3MBI

94 | O6BéM HpaMUIBI

95 | OO6BéM HpaMHIBI

96 | O6béM KoHyca

97 | O6BéM KoHyca

NI

O0béM 1mapa U mIomaabs cepol

98 | O6BéM mrapa

99 | O6BEMBI IAPOBOTO CETMEHTA, IAPOBOTO CIIOS U IAPOBOTO CEKTOpa

100 | ITnomans chepsr

101 | Ilmomank cdeps

102 | Pa3nble 33124 HAa MHOTOTPAHHUKH, IUJIHH]IP, KOHYC U IIap

103 | [ToBTopenue mo pazaeny «OOBEMBI TEI»

104 | KontponbHas pabota 1o pazaeny «O0bEMBI Te»

T TN T TN T

Kombunamopuka u 31emenmul meopuu geposimuocmeil

Pa3nes 5. KomOunaropuka

105 | IlpaBuiio npousseneHusl. Pa3zMeleHus: ¢ HOBTOPEHUSIMU

106 | ITpaBwiio npou3sBeeHus. Pa3MenieHns ¢ TOBTOPCHHUSIMH

107 | IlepecTaHOBKH

108 | ITepecTaHOBKH

109 | Pa3memnienue 6e3 moBTOpeHU

110 | Pazmemenue 6e3 MOBTOPEHHUI

111 | Coueranus 6e3 noBTopeHuii u 6uHoM HproToHa

112 | Coueranus 6e3 noBTopeHuit u 6mHoM HproToHa

113 | IloBTopenue no pazneny «KomOnHaTOpruKa»

Pa3nen 6. DjieMeHTHI TEOPHH BEPOATHOCTEH

114 | BeposiITHOCTh COOBITHS

115 | BeposiTHOCTH COOBITHUS

116 | CrnoxeHue BepOSITHOCTEH

117 | CnoxxeHne BEpOSATHOCTEN

118 | BeposiTHOCTh MPOU3BE/ICHUS] HE3aBUCUMBIX COOBITHIA

119 | BeposITHOCTh MPOU3BEICHUSI HE3aBUCHMBIX COOBITHIMA

120 | ®opmyna bepuymiu

121 | ®opmyna bepuymm

RlRrR R R RRRORRIRRRRRR RO
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122 | IoBTopenue mo pasaeny «DIEMEHTBI TEOPHH BEPOSTHOCTEI

Aﬂzeﬁpa U Hauaia mamemamuiecKkozo anaiusa

Pa3zgen 7. KoMmjieKCHbIE YHCJIA

14

123

Onpez[eneHI/Ie KOMILIEKCHBIX yncen. ClaokeHue u YMHOKCHHE
KOMIIJICKCHBIX YHCCJI

124

Onpez[eneHI/Ie KOMILIEKCHBIX yncen. ClaoKkeHue u YMHOKCHHE
KOMIIJICKCHBIX YHCCJI

125

KommnekcHo COHpﬂ)KéHHBIe quciia. MOI[y.]'IB KOMIIJICKCHOI'O YHcCJia.

OnepauHH BbIYUTAaHUA U ACIICHUA

126

KoMiuiekcHo conpsik€HHbIEC Yncia. Moayib KOMIIIEKCHOTO YUCIIa.

OnepauHH BbIYUTAHUA U ACIICHUA

127

KoMiuiekcHo conpsik€HHbIEC Yucia. Moayib KOMIIIEKCHOTO YUCIIa.

OnepauHH BbIUYMTAaHUA U JCIICHUA

128

["'eomeTpryecKkasi HHTEPIPETALNs KOMIIJIEKCHOTO YUCIIa

129

FGOMeTpI/ILIeCKaH HHTCPIPCTAIM KOMIIJICKCHOI'O YHCJld

130

Tpuronomerpuueckas hopMysna KOMIUIEKCHOTO YHCIIA

131

Tpuronomerpuueckas hopMysia KOMIUIEKCHOTO YHCIia

132

YMHOKEHUE U JIETIEHHE KOMIUIEKCHBIX YHCEJ, 3alIMCAHHBIX B
TpUTOHOMETpHYeCcKOi popme. Dopmyna MyaBpa

N

133

YMHOKEHUE U JIeJIeHHE KOMIUIEKCHBIX YHCEI, 3alHCAaHHBIX B
TpUroHoMeTpraeckoi dpopme. @opmyna Myaspa

134

KBa,I[paTHOC YPaBHCHHUC C KOMIIJICKCHBIM HCU3BCCTHBIM

135

KBagpaTHOE ypaBHEHHE C KOMILUIEKCHBIM HEM3BECTHBIM

[

136

HOBTOpeHI/IC 110 pasacilty «KoMIIIIeKCHBIC YnCIay

T'eomempus

Pa3nen 3. BekTopbl B IpocTpaHCcTBE

13

Ilonsarue BCKTOpA B IPOCTPAHCTBEC

137

IToHsiTHE BEKTOpa

138

PaBencTtBO BCKTOPOB

-

139

Pemenue 3agau

[

C0XEHHE U BIUNTAHHUE BCKTOPOB. YMHOXEHHUE BCKTOpPA Ha YHUCJIO

140

CnoskeHHe U BRIUNTAHHE BCKTOPOB

141

CnoskeHHe U BIUNTAaHHE BCKTOPOB

142

CYMMa HCCKOJIBKHUX BCKTOPOB

143

YMHOKEHUE BEKTOpa Ha YUCIIO

144

Pemenne 3agau

A i

KomruranapHbie BEKTOPBI

145

KOMHHaHapHBIC BCKTOPLI

146

IIpaBuno mapasuienenuiena

147

PaznoxxeHue BeKTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM

148

Pemenne 3agau

149

[ToBTrOpenue no pazneny «BekTopbl B IpOCTPAaHCTBE»

PRk e

Pa3nes 4. MeToa KOOPAMHAT B IPOCTPaHCTBe. /IBUIKeHNS

N
i

Koo

JWHATBI TOYKHW U KOOPAWHATBI BEKTOPA

150

HpHMOYTOHBHaSI CUCTCMA KOOPAWHAT B MPOCTPAHCTBC

151

KOOp,Z[I/IHaTLI BCKTOpA

152

KoopauHatsl BeKTOpa

153

CBs3b MCIKAY KOOpAUWHATAMU BCKTOPOB U KOOPAWHATAMH TOYCK

154

CBs13b MCKAY KOOpAMHAaTaAaMHM BEKTOPOB M KOOpAWMHATAMHU TOUYCK

155

HpOCTCﬁH.IHG 3a1d41 B KOOpAWHATAX

S i
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156

ITpocreiiine 3ajaud B KOOpAMHATaX

157

YpaBHeHue chepbl

-

158

YpaBuenue chepbl

[

CkaJsipHOE IMPOU3BEJICHUE BEKTOPOB

159

YTr0oJ1 MEXIy BEKTOPAMHU

160

CKaJ’IHpHOC IIPOU3BCACHUC BEKTOPOB

161

CKaJ’IHpHOC IIPOU3BCACHUC BEKTOPOB

162

Brraucnenne YIJIOB MCXKAY MPAMBIMU U TTIJIOCKOCTAMU

163

YPaBHeHI/IC IIJIOCKOCTH

164

YpaBHEHHE MIOCKOCTH

165

Penrtenue 3amau

A

JBr>xeHus

166

[leHTpasbHAsi CUMMETPUS

167

OceBas CUMMCTPHUA

168

3epKajipHasi CUMMETpUS

169

[TapaniensHbBIN NEPEHOC

170

[TpeoOpazoBanue mogo0ust

171

Pemenne 3agau

172

[ToBTrOpenue no paszneny «Meroa KOOpAUHAT B IPOCTPAHCTBE.
JBrokeHus»

T T T T T

173

KonTponpHas pabora no pazzaenam «BekTopsl B IPOCTpaHCTBE» U
«Metos1 KOOpAMHAT B IPOCTPAHCTBE. [IBUKEHUSI»

Aflzeﬁpa U Hauaila namemamuiecCKozo anaiuia

Pa3nen 7. [loBTOpeHue Kypca ajredOpbl M HAYAJIA MATEMATHYECKOTO
aHaJIu3a

174

MerTo/ibl penieHus YypaBHEHUN ¢ OJJHUM HEU3BECTHBIM

175

MeTobl PCUHICHUA ypaBHeHI/Iﬁ C OJHUM HCU3BCCTHBIM

176

IIpueMsl penieHusi ypaBHEHUH C ABYMsI HEU3BECTHBIMU

177

HepaBeHCTBa, CHUCTCMbI 1 COBOKYITHOCTH HEPABCHCTB C OJHUM
HCHU3BCCTHBIM. MeTO,Z[BI HX PCIICHUA

PRk

178

HepaBeHCTBa, CHUCTCMbI 1 COBOKYITHOCTH HEPABCHCTB C OJHUM
HCHU3BCCTHBIM. MeTO,Z[BI HX PCIICHUA

179

CniocoObl ¥ METO/Ibl PEIICHUs CUCTEM YPABHEHHH C IBYMs HEU3BECTHBIMU

180

CnocoObl 1 MCTObI PCHICHUS CUCTCM ypaBHeHPIfI C ABYMS HCHU3BCCTHBIMU

181

N306paxeHre Ha KOOPAMHATHOMN IJIOCKOCTH PELlIeHNI HEPaBEHCTB U
CUCTEM HEPABEHCTB C IBYMs HEU3BECTHBIMU

182

N300paxeHne Ha KOOPJUHATHOM MJIOCKOCTH PEIlIEHU HEPABEHCTB U
CUCTEM HEPABEHCTB C IBYMsI HEU3BECTHBIMU

183

N306paxeHre Ha KOOPAMHATHOMN IJIOCKOCTH PELlIEHNI HEPaBEHCTB U
CUCTEM HEPABEHCTB C IBYMsI HEU3BECTHBIMU

184

ITogxoxas! k PCHICHUIO 3a/1a4 C MapaMeTpaMu

185

[To1x0/1bl K pEIICHUIO 3a/1a4 C TapaMeTpamMu

[

Pa3nea 8. [loBTopenue anredpbl M Ha4YaJIa MaATeMaTH4eCKOro anaausa 11
KJacca

\‘

186

[ToBropenue. TpuroHomerpuueckue GyHKIUU

187

IToBTopenue. [Ipon3BoHas U €€ TEOMETPUUYECKHUM CMBICIT

188

[Toropenue. [IpuMeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKITHIA

189

[Toropenue. IlepBooOpa3Has M HHTETpaj

190

[ToBTOpEHHE. KOMOMHATOPHKA

191

HOBTOpCHI/IC. DJIEMEHTBI TCOpHUU BCpOHTHOCTeﬁ

S
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192 ‘ IToBTOopenue. KoMiiekcHble yncia

T'eomempus

Pa3nea 5. lloBTropenue reomerpun 11 kiaacca

193

IToBropenue. [lunuuap, KOHyC U map

194

[ToBropenune. OO6BEMBI TEN

195

[ToBTOpenue. BekTopsl B pOCTpaHCTBE

196

[ToBTOpenue. MeTo 1 KOOPAMHAT B MPOCTpaHCTBE. JIBHKEHUS

197

O6o06maromniee noBTopeHue mo maremMatuke 11 kimacca

198

I'ogoBasi KOHTPOJILHAs padoTa

TSI SN TSN TSN
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