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u 1p. Mocksa «lIpocsemenney, 2019r

Paccmotpena Ha 3acenanuu MO yunTesnei ecTecCTBeHHO-HayYHOTO M MaTEMaTHYeCKOro IIUKIIa
(Ha3BaHME METOIUYECKOTO OOHETMHCHHS)
[TpoTokon Ne 1 ot « 30 » aBrycra 2023r.

PykoBonurens MO AnTtoHoBa B.B.
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I[TOACHUTEJIbHAA 3AITMCKA

[IporpamMmMa 1o maTemMaTHKE Ha ypOBHE CpeqHero odiiero oOpa3zoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit

Oenepanuny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (eepalibHOI 00pa3oBaTeIbHON

nporpamMmel  cpearero obmero ooOpaszoBanus (DPOII COO), mnpencTaBIeHHBIX B
denepanbHOM TroCcyJapcTBEHHOM oOpaszoBaTenbHOM cTanaapre COO, ¢ yuérom Konmenmum
npenojaBaHus ydeOHoro mnpeamera «MaTemaTuka» B 00pa3oBaTENbHBIX OpPraHU3ALUAX
Poccuiickoii denepannu, peaqu3yonmx OCHOBHbIE 00pa30BaTEIbHBIE TPOrPAMMBbI, 1 OCHOBHBIX
nojoxenuit «Ctparernu pa3BuTus BocnuTanus B Poccuiickoir @enepanun Ha nepuon n1o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

[IporpaMMa COOTBETCTBYET Y4eOHMKY YUeOHMK W 3aJa4yHMK «Anredpa W Havajia
MareMarndeckoro ananmusa. 10 kmacc.l1 kmacc . ba3oBelid u yriyOneHHBIH ypoBHH» A.Tl.
Mopaxkosuy, B.I1. CemenoB, MockBa «Muemo3zuna» 2019r, Beimycka. u ['eomerpus — 10- 11
kinace, aBtop JI.C.Aranacsn. B.®D.byry3zos, C.b.Kagomue u ap.MockBa «lIpocBenienue»
20109r.

B cootBerctBum ¢ Konuenuue pa3BuTHsi MaTeMaTHUeCKOro oopazoBanus B Poccuiickoit
@enepaliii BBIACIAIOTCS TPU HamNpaBieHUs TpeOOBaHUN K pe3ysibTaTaM MaTeMaTHUYeCKOro
o0Opa3oBaHUsI:

1) TIlpakTHKO- OpPUEHTHPOBAaHHOE MaTeMaTHYeCKoe oOOpa3oBaHHME (MaTeMaTHKa ISt
JKU3HH);

2) MaremaTHKa JUIsl HCIIOJIb30BaHHS B IPOPECCHU;

3) TBopueckoe HampaBjieHHE, Ha KOTOPOE HAIEIEHBbl T¢ OOydaloIIuecs, KOTOpbIe
IUTAHUPYIOT 3aHUMATBCS TBOPUYECKON M HCCIIEIOBATEIBbCKOW paboTOl B 00JIaCTH MaTEeMaTHKH,
(bU3HUKH, SKOHOMUKH U JPYTUX 00IACTAX.

OTH HaNpaBJeHHsl PeaAJH3ylTcs B JIBYX 0J0kax Tpe0oBaHMiI K pe3yJbTaTaMm
MaTeMaTu4eckoro odopasosanus. Ha yriuy6iennom ypoBHe:

e Bemmycknuk Hayuntcs B 10—11-m kmaccax: ajsi yCHEIIHOTO MPOAODKEHUs 00pa3oBaHUs
0 CIELUATBHOCTSIM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BaHUEM MaTEMAaTHKH.

e BEIMYCKHUK MOTYYUT BO3MOXKHOCTh HayduThcs B 10-11-m kmaccax: mist obecrieueHus
BO3MOXXHOCTH YCIIEIIHOI'O MPOJOJKEHUSI 00pa3oBaHMsl IO CIELUAIbHOCTSAM, CBS3aHHBIM C
OCYILECTBJIEHUEM HAay4YHOW M MCCIEI0BATENbCKOM NEsATeIbHOCTH B 00JaCTH MaTeMaTHKU U
CMEXHBIX HayK.



IInanupyemslie npeaMeTHbIe pe3yabTaThl ocBoeHust OOII OO0
MaremaTuka: ajrefpa u Ha4yajIa MATeMATHYECKOI0 aHAJIN3a, TeOMeTPHUsl

Yriy0aeHHbli YPOBEeHb
«CHCTEeMHO-TeopeTHYeCKHE Pe3yIbTaThD»

Pa3nea Il. BoinmyckHUK HAY4YHTCS V. BblllyCKHUK NOJYYUT
BO3MO’KHOCTh HAYYHThCS
Heaun JJ1g yCHeHOT0 MPOJOIKESHHUS s obecneyenus 603modxicHocmu
OCBOEHMS oOpa3oBaHus YCHREuH020 NPOOOIHCEHUS
npeaMera IO CHEIHATLHOCTSIM, CBSI3aHHBIM C 00pazosanus N0 CReYUAIbHOCMAM,
MPUKIIAIHBIM UCTIOIB30BAHUEM CBA3AHHBIM C OCYUeCmeieHuem
MaTeMaTUuKU HAY4HOU U UCCTIe008aMeNbCKOl
desimenvHoCcmu 8 obracmu
MAmMemMamury U CMENCHbIX HAYK
TpebGoBanus k pe3yabTaram
Dnemenmot —  CB06OJIHO OIIEPUPOBATH Locmuoicenue pe3ynomamog pasoena
meopuu MNOHSTUAMM: KOHCYHOE MHOKECTBO, Il;
MHOMCECME U | DTIEMEHT MHOKECTBA, [10JIMHOKECTBO, onepuposams NOHAMuUEM
Mamemamuy | niepecedyeHue, 00beTUHEHNUE U PA3HOCTh | onpedenienus, OCHOBHbIMU 6UOAMU
ecKoil MHO’KECTB, YMCJIOBBIC MHOKECTBA HA onpeoeneHull, OCHOBHbIMU BUOAMU
J102UKU KOOPJIUHATHON MPSAMOH, OTPE30K, meopem;,
WHTEpPBaJ, IOJTYUHTEPBAI, IPOMEXYTOK | HOHUMAMb CYIMb KOCBEHHO20
C BBIKOJIOTOM TOYKOM, rpauueckoe odoKkasamenbcmed,

MIpe/ICTaBJICHNE MHOKECTB Ha
KOOPJAWHATHOM IIOCKOCTH;

— 3aJlaBaTh MHOXXECTBA
MIEPEUUCIIEHUEM U
XapaKTepUCTUUECKUM CBOMCTBOM;

—  ONEpUPOBATH NOHATUAMMU:
YTBEPXKACHUE, OTPULIAHHUE
YTBEPKIACHUS, UICTUHHBIE U JIOKHBIE
YTBEPXKACHUS, IPUUNHA, CIIEICTBHE,
YacTHBIN ciryyaif o0riero
YTBEPKACHUS, KOHTPIIPUMED;

— IPOBEPATH NPUHAIJIEKHOCTD
2JIEMEHTA MHOXKECTBY;

— HaxOoJUTh [epeceyeHue u
00beTUHEHNE MHOXKECTB, B TOM YHUCIIE
Mpe/ICTaBICHHBIX IpapuuecKu Ha
YHUCJIOBOU MPSIMOM U Ha KOOPAUHATHOU
TJIOCKOCTH;

— IPOBOJUTH JOKA3aTEIbHbIE
paccyxIeHus 111 000CHOBaHUS
HUCTUHHOCTHU YTBEPKACHUH.

B nosceonesnoti scuznu u npu
u3yyeHuu Opyeux npeomemos:

— HCIOJIb30BaTh YHCIIOBBIE

ONepupoBamb NOHIMUAMU CHEMHO20 U
HeC4emHo20 MHOXCeCmad;
NPUMEHSIMb MENO00 MAMeMamu4eckoil
UHOYKYUU OJISi NPOBEOEHUS
PACCyiHcOeHUll U 00KA3amebCma u
npu peutenuu 3a0ay.

B nosceonesnoil srcuznu u npu
usyueHuu opyaux npeomemos:
UCNOTL3068AMb MEOPEMUKO-
MHOIHCECTNBEHHDILL A3bIK U SA3bIK JI0UKU
0151 ONUCAHUSL PEATbHBIX NPOYECCO8 U
A6NEHU, NPU peuleHul 3a0ad 0pyaux
VueOHbIX npeomemos




MHO’KECTBA Ha KOOPJAUHATHOM MIPSMOM
Y Ha KOOPJAWHATHOMN MJIOCKOCTH IS
OMHCaHUs PeAIbHBIX MPOIECCOB U
SIBJICHU;

— M[POBOAUTH AOKA3ATCIbHBLIC
paccyXaeHus B CUTyalUsaX
IIOBCEIHEBHOM JKU3HU, IIPU PEILICHUU
3a/1a4 U3 IpYrux IpeaMeToB

Yucna u
8bIpaANCeHUS

— CBo0OonHO omepupoBaTh
MOHATUSAMM: HATYPAJIBHOE YUCIIO,
MHO>KECTBO HAaTypaJIbHBIX YUCEJ, LIEJI0€
YHUCJI0, MHOKECTBO LIEJIBIX YHCET,
OOBIKHOBEHHAS P00k, IeCATUYHAS
IpoOb, CMEIIaHHOE YHUCIIO,
palOHaIbHOE YU CII0, MHOXKECTBO
palMOHANBHBIX YHUCEIL,
HppallOHAILHOE YUCIIO0, KOPEHB
CTENEHU N, IEHCTBUTENILHOE YHCIIO,
MHO>KECTBO JIEHCTBUTEIIBHBIX YUCEIL,
r€OMETPUYECKasi HHTEepIIpeTalus
HaTypaJIbHbIX, LENbIX, PALIMOHATIbHbIX,
JEACTBUTEIIbHBIX YUCEN;

— IOHUMATbh U OOBSACHATH PA3HUILY
MEXK1Y MTO3UIMOHHON 1
HEMO3ULMOHHOM CUCTEMAaMH 3aIUCH
qrcen,;

— MEepeBOJAUTH YKCIAa U3 OJHOU
CHCTEMBI 3aIUCHU (CUCTEMBI CUUCIICHUS)
B Ipyryto,

— JI0Ka3bIBaTh U UCIIOJIb30BaTh
MIPU3HAKU JEITMMOCTH CyMMBI U
MIPOU3BEACHNUS NP BHITOIHEHUN
BBIYMCIICHUI U PEILICHUH 3a7ay4;

—  BBIIOJHATH OKPYTJIEHHUE
palMOHAIbHBIX U UPPALIUOHATIBHBIX
4HCeJl C 33JaHHON TOYHOCTBIO;

— CpaBHMBATh ACHCTBUTEIbHBIE
YHUCJIa pa3HBIMU CIIOCOOAMH;

—  yIOpsA0YMBaTh YHCIIA, 3alIMCaHHbIE
B BUJI€ OOBIKHOBEHHON U TECATUYHOMN
npoOu, yucna, 3anucaHHbIe ¢
HCIOJIb30BaHUEM apu(PMETHYECKOTO
KBaJIpaTHOT'O KOPHS, KOPHEN CTENEHU
Oorpiire 2;

— Haxoguts HO/] 1 HOK pa3nbimMu
croco6aMu M UCIOIB30BaTh X MPH
pELIEeHNH 3a/1a4;

—  BBINOJHATH BBIYUCIICHUS U
npeoOpa3oBaHMs BIPAKEHUH,
coJieprKallIuX IeHCTBUTENbHBIE YHCIa,
B TOM YHCJI€ KOPHU HAaTypaJbHbIX
CTEICHEI;

Hocmuoicenue pezynbmamog pazoena
I;

C80000HO ONEPUPOBAMb YUCTIOBLIMU
MHOIHCECMBAMU NPU PeUleHUU 3a0ay,
NOHUMAMb NPUYUHBL U OCHOBHbLE UOel
PAcuUperUs YUCI08bIX MHONCECME;
611a0enmb OCHOBHbIMU NOHSIMUAMU
meopuu 0eUMOCMU NPU peueHun
CMAaHOApPMHBIX 3a0ay

umems 6a306vle NPeOCMAaBIeHUs O
MHOJHCECmBe KOMNIEKCHBIX YUCe]l,
CB80000HO BLINOIHAMD
ModtcOecmeeHtbie NpeooPa3068aHUsL
MPUSOHOMEMPUYECKUX,
J102apUGMUYecKUx, CmeneHHbIx
8bIPANCEHULL,

e1a0emuv (hopmynou bunoma
Hvromowna;

NPUMEHAMb NPU PeueHuU 3a0ay
meopemy 0 TUHEUHOM NPeOCMAasieHUU
HOJl;

NPUMEHSIMb NPU PEUEHUU 3A0aY
Kumaiickyro meopemy 06 ocmamxkax,
NPUMEHSIMb NPU PEUEHUU 3A0aY
Manyrwo meopemy @epma,

YyMemb 6bINOJHANMb 3aNUCL YUCIA 8
NO3UYUOHHOU CUCTeMe CYUCTEHUSL,
NPUMEHAMb NPU PEUeHUU 3a0ay
MeopemuKo-4uciogvle YYHKyuu.:
YUCNIO U cyMMma Oenumenetl, QYHKYU0O
Diinepa,

NPUMEHAMb NPU PeueHUU 3a0a4
yenuvle Opoou,

NPUMEHAMb NPU PeueHUn
3a0aYMHO20UNEHbL C
oeticmeumensHbIMU U YeabiMU
Koappuyuenmamu,

61a0emsb NOHAMUAMU NPUBOOUMBLUL U
HenpugoOUMbIL MHO2OUIEH U
NPUMEHAMb UX NPU PEULeHUU 3A0ay,
NPUMEHSAMb NPU PEUeHUU 3a0ay
OchosHyto meopemy anzeOpbi;
NPUMEHSAMb NPU PEUeHUU 3a0ay
npocmetiuiue QyHKYuU KOMNJIEKCHOU
nepemMenHoOU KaK 2eoMempuyecKue




—  BBINOJHATH CTaHJAPTHBIE
TOK1€CTBEHHbIE IPE0OPa30BaHMS
TPUTOHOMETPUUYECKHUX,
Jorapu(MUUECKUX, CTETIEHHBIX,
HMPPALMOHAIIBHBIX BBIPAXKCHUM.

B nosceoneenoii srcuznu u npu
usyueHuu opyaux npeomemos:

—  BBINIOJHSATH U OOBSCHATH CPAaBHEHHE
pe3yJIbTaTOB BEIYMCIIEHUN IIPH
pELIeHNU MPAKTUYECKHX 3aa4, B TOM
YHCIIe TPUOIMKEHHBIX BEIUYMCIICHUH,
WCIIOJIb3YS pa3HbIe CIOCOOBI
CPaBHECHMI;

— 3amnMchIBaTh, CPAaBHUBATH,
OKPYTJISITh YHCITIOBBIE JAHHBIE
pEATbHBIX BEJIMYUH C UCITOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;
COCTaBJISITh M OICHUBAThH Pa3HBIMU
Croco0aMu YHCIOBbBIE BEIPAKEHUS TIPU
pEIICHNY MPAKTUISCKUX 337124 U 33724
W3 JPYTUX YIeOHBIX TTPEIMETOB

npeobpazosanisl

Ypaeuenun u
Hepagencmea

— CB000HO OnIEepUpPOBAThH
MOHATUSMU: YPAaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YpPaBHEHUS U
HEPABEHCTBA, YPABHEHHE, SBIIIOIIEECS
CIIEJICTBUEM JIPYrOro ypaBHEHMUSI,
YPaBHEHUs, PABHOCUJIbHBIE HA
MHO>KECTBE, PaBHOCUJIbHbBIE
npeoOpa3oBaHusl ypaBHEHUH;

— pelaTh pa3Hble BUbl ypaBHEHUH U
HEPAaBEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIEe ypaBHEHUs 3-i u 4-i
CTeNeHEe!, APOOHO-pallMOHATIBHBIE U
UppalMOHAIIbHBIE;

— OBJIJIETh OCHOBHBIMU TUIIAMH
MOKa3aTeIbHbIX, JOTapU(PMHUUECKUX,
UPpalMOHAIIBHBIX, CTEIIEHHBIX
YPaBHEHU U HEPABEHCTB U
CTaHIapTHBIMU METOJIAMU UX PELIEHUI
Y IPUMEHSTD UX NP PELICHUHU 3a]1aY;
— IpUMEHATH Teopemy besy k
PELIEHNIO YpaBHEHNUI;

— INPUMEHATH TeopeMy Buera s
pelIeHNs HEKOTOPBIX ypaBHEHU I
CTEIIEHU BBIIIIE BTOPOA;

— IOHMMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U HEPABHOCHJIBHBIX
peoOpa3oBaHUAX YPaBHEHUH U YMETh
UX JIOKa3bIBaTh;

—  BIAJETh METOJIaMU PEUICHUS
YPaBHEHUI, HEPABEHCTB U UX CUCTEM,
YMETh BBIOMpATh METOJ] pEIICHUS U

Hocmuoicenue pezynomamos pazoena
I;

—  €80000HO onpedensams mun u
8b10UpPaAMb MEMOO peuletsl
NOKA3AMENbHbIX U 102aPUPDMUYECKUX
VpasHeHull U HepaseHcms,
UPPAYUOHATLHBIX YPAGHEHUI U
HepaseHcmea, mpueoHOMempudecKux
VPABHEHUIl U HEPABEHCME, UX CUCTEM,
—  €80000HO peuiams cucmembl
JIUHEUHbIX YDABHEHULL,

—  peuiamv 0OCHOBHbIe MUNbl
VpasHeHull U HEPaA8eHCME C
napamempamu,

—  NpUMeHAmb Npu peuieHul 3a0a4
Hepasencmea Kowu — Bynaxoeckozo,
bepnynnu;

—  umemb npeocmasieHue o
HEepaseHCcmaax mexicoy CpeOHUMU
cmenenHbIMU




000CHOBBIBAThH CBOI BHIOOD;

— HCIOJIb30BaTh MCTO/ MHTCPBAJIOB
IJid pe€iCHrd HCPABCHCTB, B TOM YUCJIC
IpOOHO-palMOHATHHBIX U
BKJTFOYAIOIIUX B Ce0sI UppaIlMOHATILHBIC
BBIPQKCHUS;

— pemiath anredbpanvecKue
YpaBHCHHA U HCPABCHCTBA U UX
CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpauaeckum
METO/IaMH;

— BJIAACTH pa3HbIMU MCTOAaMU
JI0Ka3aTeIbCTBAa HEPABCHCTB;

— peuiaTtb YpaBHCHUA B LICJIBIX
qHCax;

— Hn300pakaTh MHOKECTBA Ha
TJIOCKOCTH, 33][aBacMble YPAaBHCHUSIMH,
HEPaBEHCTBAMU U UX CHCTEMAaMHU;

— cBOOOJHO UCIIOIH30BATH
TOKJIECTBEHHbIE ITPE00pa30BaHus IPU
peIlICHUH YPAaBHEHHUN U CUCTEM
YpaBHEHUI

B nosceonesroti srcusnu u npu
u3yyeHuu Opyeux npeomemos:

— COCTAaBIIAITh U peIIaTh YpaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI IPU
pelIeHNH 33129 APYTHX YIeOHBIX
MIPEAMETOB;

—  BBINOJIHATH OLICHKY
MIPaBJIONIO100US PE3YNIbTATOB,
MOJTyYaeMBbIX MTPH PEIICHUH Pa3THIHBIX
ypaBHEHMI, HEPABEHCTB U UX CUCTEM
MIPH PELICHUH 33734 IPYTUX YIeOHBIX
MIPEAMETOB;

— COCTAaBIISITh U pelIaTh ypaBHEHUS U
HEPaBEHCTBA C TTapaMeTpaMy pu
pelIeHNH 3a1a4 APYTUX Y4eOHBIX
MIPEMETOB;

— COCTaBIISITh YPaBHEHHUE,
HEPaBEHCTBO WJIM X CHCTEMY,
OIMCHIBAIONIHE PEATHHYIO CUTYAITHIO
WM IPUKIIAIHYIO 33124y,
MHTEPIPETHPOBATH TOJTYICHHBIC
pe3yibTaThl;

—  HCIIOJIb30BaTh MMPOTPAMMHEIE
CpEIICTBA ITPH PEIICHUH OTACTbHBIX
KJIACCOB YPaBHEHUH U HEPABEHCTB

Dynuxkyuu

BrnaneTs HOHATHSIMH: 3aBHCUMOCTD
BEJIMYMH, QYHKIHNSA, apTYMEHT U
3HauYeHHEe (PyHKIUHU, 00JIaCTh
OTIpENIeIICHUS] © MHOXKECTBO 3HAYCHHH

Jlocmusicenue pezyriomamos pazoena
Il;

gl1aodems NOHAMUEM ACUMNIMOMbL U
ymembsv €20 NPUMEHANTb NPpU peuleHUU




¢dbyHKMH, rpaduK 3aBUCUMOCTH,
rpaduk QyHKIUU, HYIH QYHKIIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE HA YHCIIOBOM
MIPOMEXYTKE, yObIBAHUE HA YHCIIOBOM
MIPOMEXYTKE, HauoboJIbIlee U
HaMMEHbIIIee 3HaYeHNEe (PYHKIIUU HA
YHCIIOBOM ITPOMEXKYTKE,
nepuonuveckas GyHKIUs, TIEPHOJ,
YeTHas U HeueTHas QYHKIUU; yMETh
MPUMEHSTH ATU MOHITHUS IIPH PELICHUN
3amay;

BJIQJICTh TMIOHATHEM CTEIICHHAS
(GyHKIUS; CTPOUTH €€ TpaduK U yMETh
MPUMEHSTH CBOMCTBA CTETIEHHOMN
(GYHKIIUY TpU peLIeHUH 3a/1a4;
BJIQJICTh MOHITUSMH TTOKa3aTeIIbHAS
(GyHKIHUS, SKCTIOHEHTA; CTPOUTD UX
rpadMKu U yMETh IPUMEHATH CBOICTBA
MOKa3aTeabHOU (QYHKIIUH MPU
peIlIeHIH 3a/1a4;

BIIA/IETh IOHATHEM JIoTapupMudecKas
(GyHKIHUS; CTPOUTH €€ TpauK U yMETh
MIPUMEHSITh CBONCTBA
Jorapu@MuUecKoi GyHKIMH IPU
pelleHNH 3a/1a4;

BJIQJIETh MTOHITUIMHI
TPUTOHOMETPUYECKHE (DYHKIUH;
CTPOUTH UX TPAPHUKH U yMETh
MIPUMEHSTH CBOICTBA
TPUTOHOMETPHUYECKHX (DYHKIIHIA ITPH
pelleHNH 3a]1a4;

BJIA/IETh MMOHATHEM 0OpaTHas (QYHKIIMS;
MPUMEHSATH 3TO MOHATHE NIPU PEIIEHUU
3ajad;

MPUMEHSATH [IPU PELLICHUHN 3a7a4
CBOICTBa (DYHKIIMIA: YETHOCTD,
NEePUOIMYHOCTb, OTPAaHUUYEHHOCTD;
MPUMEHSTH IIPH PEIICHUN 33734
npeoOpa3oBaHus TpapuKoB (QYHKIIMIA;
BJIQJICTh MOHATHSIMHU YHCIOBAs
MOCTIeI0BATENbHOCTb, apu(pMeTHIeCcKas
Y TeOMEeTpHUYeCcKast TPOTPECCHUS;
MIPUMEHSTH [IPH PELLICHUH 3a7a4
CBOMCTBA U ITPU3HAKU
apu(pMeTHUECKONH U TeOMETPUIECKOM
MIPOTPECCUH.

B nosceonesnoii srcuznu u npu
usyueHuu Opyeux yueOHovix npeomemos.
—  OIpeneNATh Mo TpapuKam u
WCIIOJIb30BATh JIJISl pEIICHUS
MPUKIIQJHBIX 33]1a4 CBOMCTBA peabHbBIX
MPOLIECCOB U 3aBUCHUMOCTEN

3a0au;

NPUMEHSIMb MemOoObl peuleHus
npocmetiuux oughghepenyuanbHbix
VPABHEHUIl NepB8o2o U 8MopPO2o
NOpsIOKO8




(HamOoBIITNE M HAMMEHBIITHE
3HA4YCHUsI, IPOMEIKYTKH BO3PACTAHUS U
yObIBaHUs (DYHKINHU, IPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, ACHMIITOTBI, TOYKH
neperuoda, nepuoi U T.11.);

— HMHTEPIPETHPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOM MPaKTHYECKON
CHUTYaIlUH;.

OTIpeNIeNIAT 0 TpaduKaM nmpocreimme
XapaKTEPUCTHKH MEPUOTNICCKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3bIKE, PAJIHOCBSI3HU H JIP.
(ammuMTYy 1@, TIEPUO | T.I1.)

Inemenmot
mamemamuuec
K020 ananusa

Bnaners nousaTreM OECKOHEUYHO
yObIBaroIIasi reoMeTpuieckas
MPOTPECCUs U YMETh IPUMEHSTH €T
MIPU PEIICHUH 3a/1a4;

MPUMEHSITH TSI PEIICHUS 3a/1a4
TEOPHIO TIPEICIIOB;

BJIAJIETh NOHATUSIMU OSCKOHEYHO
OobIINE U OECKOHEYHO MAaJbIe
YHCJIOBBIE [TOCIIEI0BATEILHOCTH U
YMETb CpaBHUBATh OECKOHEYHO
OobIINE U OECKOHEYHO MAaJbIe
IOCJICIOBATEIFHOCTH;

BIIQ/IETh MOHSATUSMU: IPOU3BOIHAS
(yHKIIMHU B TOUKE, TPOU3BOIHAS
GbyHKIMY;

—  BBIYHCIIATH TPOU3BOIHBIC
AJIEMEHTAPHBIX (YHKITUH U UX
KOMOMHAIIHIA;

— HcclenoBaTh QYHKIIMN HA
MOHOTOHHOCTb U 9KCTPEMYMBI,

—  CTpOUTH rpapuKu U MPUMEHSITH K
PEIICHHUIO 3a/1a4, B TOM YHCJIE C
apaMeTpom;

—  BIAJETh IOHATHEM KacaTellbHas K
rpaduky pyHKIIUY U yMETh TPUMEHSTh
€ro TPU PEIICHUH 3a/1a4;

—  BIAJCTh MOHATUIMH
nepBooOpa3zHas GyHKIIHS,
ONpEIETICHHBIN HHTErpal;

— TpUMEHSTh Teopemy HproToHa—
JleliOHUIIa 1 ee CienCTBUA I
pelIeHus 3a1ad.

B nosceonesnoii srcuznu u npu
usyueHuu Opyeux yueOHovix npeomemos.
— pemiath NpUKJIaJHBIC 331a49H U3
ouosoruu, GU3NKH, XUMUHU, SKOHOMUKH
U APYTUX MPEAMETOB, CBSI3aHHBIC C
WCCIICIOBAaHHEM XapPaKTEPUCTUK
MIPOIIECCOB;

—  Hocmuodicenue pe3ynomamos
paszoena II;

—  c80000HO 61a0emb CMaHOAPMHbIM
annapamom MamemamuiecKoeo
aHanu3a O 8bIYUCIEeHUS
NpPOU3B00HBIX PYHKYUU OOHOT
nepemeHHOU,

—  c80000HO NpuMeHsamb annapam
MamemMamuyecKko20 aHaiu3a ons
uccne0o8anus YyHKYuU u noCmpoenusl
epaghuxos, 6 mom uucie uccied08aHusl
HA 8bINYKIOCHb,

— onepupoeamv NOHAMUEM
nep8ooopasHoll hyHKyuu o
peulerus 3a0au;

—  061a0emb OCHOBHBIMU CBEOEeHUAMU
00 unmeepane Horomona—Jleiibnuya u
€20 NPoCmeuiux NPUMeHeHUsIX,

— onepuposamv 6 CMaHOAPMHbBLX
cumyayusx npousso0HbIMU bICULUX
nOps0KO08;

—  YyMemb NpUMEHAMb NPU peulenuu
3a0ay ceoucmea HenpepvliGHbIX
dynxyu;

—  yMemb npuMeHAmb NPU peueHuu
3a0au meopemvl Betiepwumpacca;

—  YMemb 8bINOHAMb
NPUOUNHCEHHBLE BLIYUCTICHUS (MEeMOObl
peuteHus ypasHeHul, Gbl4UCIeHUs
onpeoeeHH020 UHme2paia);

—  yMemb npUMeHAMb NPUNOACEHUE
npPOU3B0OHOU U ONPEVEIeHHO20
UHmMe2pana K peweHuio 3a0ay
ecmecmeo3HaHUsL,

— e1ademb NOHAMUAMU 8MOPAs
NPOU3B00HASL, BLINYKIOCMb 2PAdUKa
dyHKYUuU U ymems uccieoosams
@YHKYUIO HA BLINYKIOCMb




—  HHTEpIPETUPOBATH IIOJyYCHHBIE
pe3yJIbTaThI

Cmamucmuka u

OnepupoBaTh OCHOBHBIMU

Locmuoicenue pezynomamog pasoena

meopusn OIHCaTEIbHBIMU XapaKTEPUCTUKAMU Il;
6eposamuocmeit, | YUCIOBOTO HaOOpa, MOHITHEM umems npedcmasiienue o
J102uKa u reHepanbHasi COBOKYITHOCTh U YeHmpaIbHOU NpedebHOU meopeme;
KomOunamopuka | BBIOOPKOU U3 Hee; uUMemb npedcmasieHue 0 8b100POUHOM
—  OIEpUpPOBATh NOHATHUAMU: YACTOTa | KOIuyuenme xoppenayuu u
Y BEPOSITHOCTb COOBITHS, CyMMa H JIUHEUHOU pecpeccuul;
MIPOU3BECHNE BEPOSITHOCTEH, umems npeocmasienue o
BBIUUCIISATH BEPOSITHOCTH COOBITHI Ha CMamucmuyecKux 2unome3ax u
OCHOBE I10JICUETa YHCIa HCXO/I0B; npogepke CmamucmuyecKou
— BJIAZETHh OCHOBHBIMH ITOHATHUAMU cunomessl, O cmamucmuke Kpumepus
KOMOWMHATOPHKH U YMETh UX u ee yposHe 3Ha4UMOCmu;
NPUMEHATH [IPU PELICHUHM 34714, uMems npedcmasierue o cesasu
— HUMETh MpeACTaBIeHNE 00 OCHOBAX OMAUPUHECKUX U MEOPEMUTLECKUX
TEOPHUH BEPOSTHOCTEN; pacnpedenenuii;
JIACKPETHBIX M HEIIPEPBIBHBIX KOOUpo8anuu, 080UYHOU 3aNUCU,
CIIy4alHBIX BEJIIMYUHAX U d6ouuHOM Oepese;
pacIpeIeeHIsIX, O He3aBUCHMOCTH 611a0emsb OCHOBHbIMU NOHAMUAMU
CIIyYalHBIX BEJIUYUH; meopuu epagos (epag, éepuuna,
—  HMeTb IPEJICTABIEHHE O pebpo, cmenensb epuiUnbl, NYMb 6
MaTEMAaTHYECKOM OKUIAHHH U epagpe) u ymemo npumenamo ux npu
JMCTICPCUU CITyYaiHBIX BEIMYHH; peutenuu 3a0at;
— WMeTh MpeJICTABIEHHE O uUMemb npedCmasieHue 0 0epesbsix u
COBMECTHBIX PACIIPENEICHUSIX yMemb NPUMEHAN® npu petenuu
CIIy4aiHbIX BEJINYNH; 3a0ay;
~ OHHMATB CYTh 3AKOHA GOBIIIX 611a0emsv NOHAMUEM C8A3HOCb U
JHCEN H BHIGOPOYHOTO METOMA yMemb RPUMEHSIMb KOMNOHEHMbl
W3MeEpEHHs BEPOSTHOCTEIL; CBAZHOCIU NPU PeUleHUU 3a0ay,
yMemb 0Cyuwecmsisims nymu no
— HMEeTh IpeJCTaBICHUE O
pebpam, 06x00vl pebep U 8epuiun
HOpPMaJbHOM pacrpeaeieHuu ’ &
epagha;
IIpUMepax HOpMaIbHO Papa, .
. . | umems npedcmasnenue 06 stineposom
pacmpeeNieHHbIX CTy4ailHbIX BEJIHMYNH;
U 2aMUILMOHOBOM NYMU, UMENb
— UMEeTh IpPeJCTaBICHUE O
. npeocmasieHue 0 mpyoHoCcmu 3a0ayu
KOPPEJISAIUH CITYIaifHbIX BEJTUYHH.
HAXOHNCOEHUsL 2aMUTLINOHO8A NYMU,
B noscednesnot scusiu u npi —  81a0emb NOHAMUAMU KOHEeUHble U
. CuemHble MHOJNCeCMEd U yMembp Ux
u3yyeHuu Opyeux npeomemos:
NPUMEHAMb NPU PEUeHUU 3A0ay,
—  BBIYHCIIATH WIN OIICHUBATH
. . —  yMemb npuMeHsIms Memoo
BEPOSITHOCTH COOBITHIA B PEaTbHOM -
) Mamemamuyeckou UHOYKYuu,
KU3HU;
—  yMemb npuMeHsamsb NPUHYUN
—  BBIOMpATh METOBI TIOIXOSIIETO Y P puny
Hupuxne npu pewernuu 3a0au
MpeiCTaBICHHs U 00pabOTKU TaHHBIX
Texcmogvle — Pemars paznble 3agaun Hocmuoicenue pezynomamos pazoena
3a0auu MOBBIIIIEHHOW TPYIHOCTH; ]

— aHAJIU3UPOBATh YCIOBHUE 3aa4H,
BBEIOMPATH ONTUMAIBHBIN METOJ
pEllIeHMs 3a1a4u, paccMaTpUuBast
pa3InyHbIE METO/IBI;

—  CTPOUTH MOJENb PEIICHUS 3a/1auH,




MIPOBOINTH JOKa3aTeIbHbIe
paccyXIeHHs IPU PELICHUH 33/1a4H;

— pemath 3aaa4u, TpeOyromue
nepebopa BapUaHTOB, IMPOBEPKH
YCJIOBUH, BBIOOpA ONTUMAIIBHOTO
pe3ynbTara;

— aHaTM3UPOBATH U
MHTEPIPETHPOBATH NOJTYYCHHBIC
pelIeHus B KOHTEKCTE YCIOBHS 3a/1a4H,
BBIOMPATH pEIICHUs, HE
IPOTHUBOpEYaIye KOHTEKCTY;

— TIepEeBOJUTH MPH PEIICHUU 3a7auu
nH(OPMAIIHIO U3 OIHOW (POPMBI 3aITUCH
B JIPYT'YIO, UCIIOJIB3YS IIPU
HEOOXOAUMOCTHU CXEMBI, TAOJIHIIbI,
rpaduKH, TMarpaMMel.

B noeceonesroti socusnu u npu
usyueHuu opyaux npeomemos:
— pelaTh MPaKTUICCKHE 3a1a91 U
3aJ]auu U3 IPYTUX MPEIMETOB

T'eomempusn

— Bunagers reomeTpu4ecKuMu
MOHATUSAMU IIPU PEIIEHUH 3a7a4 U
MPOBEICHUN MaTEMaTHYECKIX
pacCyXICHUI;

—  CaMOCTOSITENIbHO (OPMYJIUPOBATH
OTIpeJIeNIEHUS] TEOMETPUIECKHUX QHUTYD,
BBIJIBUT'aTh TUIIOTE3bI O HOBBIX
CBOMCTBAax M MPHU3HAKAX
reoMeTpuueckux puryp u
00OCHOBBIBATh MJIH OTIPOBEPTATH WX,
0000111aTh JIH KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX Ki1accax Quryp,
MIPOBOJIUTH B HECJIOKHBIX CITydasix
KJIacCU(pUKALNIO GUTYP O Pa3IUYHBIM
OCHOBaHMSIM;

— HCCIeOBATh YePTEKH, BKITFOYAsI
KOMOMHauu Guryp, u3BjiaeKaTh,
MHTEPIPETUPOBATH U IPE0OPa30BHIBATH
WH(OPMAIIHIO, TIPEACTABICHHYIO Ha
yepTexax;

— pemIath 3aa4M TeOMETPUIECKOTO
COJIepKaHusl, B TOM YHCIIE B
CUTYyallUAX, KOTJa allTOPUTM PELICHUs
HE CJIeIyeT SIBHO U3 yCIOBUS,
BBINOJIHATH HEOOXOJMMBbIE IS
peleHys 3a/1a4y JOIOIHUTEIbHbIE
MOCTPOEHHMSI, UCCIIECAOBATh
BO3MOKHOCTb IPUMEHEHUS TEOPEM U
bopmyI Ui peleHus 3a1a4;

— ymeTh hopmMynIupoBaTh U
JI0Ka3bIBaTh T€OMETPUUECKHE
YTBEPXKICHUS;

—  Hmemvs npedcmasnenue 06
AKCUOMAMUYECKOM Memooe,
—  graoemv noHAMUEM
2eomempuieckue Mecma movex 6
NPOCMPAHCMEE U YMemb NPUMEHSINb
UX 018 peuteHust 3a0au,
—  yMemb npumeHsmo OJis peuleHus
3a0au c80UCMEa NIOCKUX U
08Y2PAHHBIX Y2108, MPEXSPAHHO2O0
yena, meopembvl KOCUHYCO8 U CUHYCO8
0J151 MPEXSPanHO20 yaid,
—  gr1ademv NOHAMUEM
NePReHOUKYIAPHOE cedeHue NPUMbl U
YMemb NPUMEHAMb €20 NPU peulenuu
3a0ay;

umems npeocmasienue o
080UCMBEHHOCTU NPABUTLHBIX
MHO202PDAHHUKOB,

enademsv NOHAMUAMU
YeHmpaibHoe U NapaieibHoe
NPOEeKmMupoBanue u NPUMEHIMb UX
npu NOCMpOoeHUuly cedeHull
MHO20CPAHHUKOB MEeMOOOM NPOEKYULL,
—  umemb npedcmagieHue o
paszeepmie MHO20SPAHHUKA U
Kpamyaiiuiem nymu Ha n08epXHOCMU
MHO202DAHHUKA,
—  uMmemb npeocmasieHue o
KOHUYECKUX Ce4eHUsIX,
—  umems npedcmasgieHue o
Kacarowuxcs cgepax u KomouHayuu




—  BJIJETh IOHATUAMU CTEPEOMETPUU:
npu3Ma, napajvieNenumesa, TupamMuia,
TETPaAdP;

— HMMETb [IPEJICTABICHMS 00 akCoMax
CTEPEOMETPHUH U CIEJCTBUAX U3 HUX U
YMETb PUMEHSTh UX IIPU PELICHUN
3ajad;

— YMETb CTPOUTH CEUEHUS
MHOT'OI'PaHHHUKOB C UCIIOJIb30BAHUEM
Pa3IMYHBIX METOAOB, B TOM YHCIIE U
METO/a CIIEJIOB;

— HMMETh IPEeACTaBICHUE O
CKPELIMBAIOIIUXCS MPSIMBIX B
IIPOCTPAHCTBE U YMETh HaXOJUTh YTOJI
Y pacCTOSTHHE MEXy HUMH,

— TPUMEHSTH TEOPEMBI O
napaieIbHOCTH MPSAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE MPH
pelLleHNH 3a/1a4;

— YMETh IPUMEHSTH IMapauieIbHOE
MIPOEKTUPOBAHKE JIJIST H300paKESHUS
¢uryp;

— yMETh IPUMEHSTh
NEPIIEeHAUKYISIPHOCTH MPSIMOU U
TUTOCKOCTH TIPH PEIICHUH 33/1a4;

—  BJIAJETh MOHATUSIMHU
OpPTOTOHAJILHOE IPOEKTHPOBAHUE,
HaKJIOHHBIE U UX MPOEKIINHU, YMETh
MPUMEHSTH TEOPEMY O TpeX
NEePIEeHANKYIIApax Ipu pelIeHun
3ajad;

—  BIJIQJETh MIOHATUAMHU PACCTOSHUE
MEXTy (UTYpaMu B POCTPAHCTBE,
o0 MEPIEHANKYISIP ABYX
CKPELIMBAIOIIUXCS MPSAMBIX U YMETh
MPUMEHSTH UX TIPH PEIICHUH 3a]1ad;
— BJIQJETh MOHATHEM YTOJ MEKIY
MPSIMOI ¥ TUTOCKOCTBIO B YMETh
MPUMEHSTH €r0 MPH PEeIICHUH 337134,
—  BIJIAJIETh NOHATUSAMU JBYTPAHHBIN
yroJl, yroJl MeXJy IUIOCKOCTSIMH,
NEePIEeHANKYIISPHBIE MJIOCKOCTH U
YMETh IPUMEHSTh UX MIPH PEIICHUN
3ajay;

—  BJIAJETh MOHATHUSIMH IPU3MA,
napaiesIenure]] ¥ IPAMEHSTh
CBOMCTBA MapaJUICIICIIAIIE 1A IIPU
peLLIeHUH 3a]1a4;

— BIJIAJETh NOHATUEM
MPSIMOYTOJIBHBIN Mapajuienenunes u
MIPUMEHSATH €r0 IPU peIeHUH 331a4;
—  BJIJETh NOHATHAMH MHPAMU/A,

men 8pawjeHust u ymems nNpuUMeHsamo
UX npu pewteHuu 3a0a4;

—  NPUMEHAmMb NpU peuleruu 3a0ay
Gopmyny paccmosinust om mouku 0o
NAOCKOCL,

—  81ademv pasHbIMU CNOCOOAMU
3a0aHUs NPAMOU YPAGHEHUAMU U
yMemb NPUMEHAMb NPU peueHuu
3a0ay;

—  NpUMEHAmMb Npu peweHuu 3a0ay u
odoxazamenbcmee meopem 6eKmopHbill
Memoo u Memoo KOOPOUHan,

—  umemsw npedocmasierue 00
akcuomax obvema, NPUMEeHmMb
dopmynsl 00beM08 NPAMOY20TbHO20
napasnenenuneodq, NPpusmMol u
nUpamudvl, mempa’opa npu peuteruu
3a0ay;

—  NpuMeHsmv meopemul 00
OMHOWEHUAX 00bEMOB NPU peeHUU
3a0ay;

—  npumeHamsb uHme2pai OJis
8bIUUCTIEHUSL 00bEMOB U NOBEPXHOCHEl
men 8paujeHusl, 8bIYUCIeHUS NIOWAOU
cghepuueckozo nosica u 06vema
wapoeozo closi,

—  umemwv npedcmasgierue o
O0BUIICEHUSX 8 NPOCPAHCMEE.
napanieibHoM nepeHoce, CUMMempuu
OMHOCUMENbHO NAOCKOCMU,
YEHMPAIbHOU CUMMEMpPUU, NOBOPOMe
OMHOCUMENbHO NPAMOU, BUHMOBOU
cumMmempuu, ymems NPUMEeHAmMb UxX
npu peuteHuy 3a0ay;

—  umMemsv npedcmasienue o nowaou
OPMO2OHANILHOU NPOEKYUU,

—  umemv npeocmasienue o
MpexepaHHoM U MHO202PAHHOM Yelle U
NPUMEHAMb CBOUCMBA NILOCKUX Y2ll08
MHO202PAHHO20 Yela NpU peueHuu
3a0a4;,

—  uMemv nPeoCmasieHuss 0
npeobpazosanuu noooous,
20Momemuu u ymems NPUMeHsmb UxX
npu peweHuy 3a0au,

—  yMemb peulams 3a0a4u Ha
NAOCKOCHU Memooamu
cmepeomempuu,

—  YyMemb npUMeHAmMb Popmyivl
00beM08 npu peueHuy 3a0ay




BUJIBI TUPAMHU/I, JJIEMEHTHI TPABHIIbHOM
MUPaMHIbl U YMETh IPUMEHATh UX MPU
pelIeHIH 3a/1a4;

— HMEeTh NPEeJCTaBIEHUE O TEOpeEME
Diinepa,paBUIIbHBIX MHOTOIPaHHUKAX;
—  BJIAJETh MOHATUEM ILIOMIAH
MMOBEPXHOCTEH MHOTOTPAHHUKOB H
YMETb IPUMEHSATD €r0 MPH PEIICHUN
3aja4;

— BIAJETbh MOHATUIMHU Teja
BpaleHus (IIUHIP, KOHYC, ap U
cdepa), uX CEUYCHUS U yMETh
MIPUMEHSITh UX MPU PEIICHUH 3a/1a4;

—  BJIQJCTb MOHATHUAMH KacaTeIbHbIE
MPSIMBIC U TUIOCKOCTH U YMETh
MIPUMECHSITh U3MPU PEIICHUH 3a/1a4;

— HWMETh IPEACTABICHUS O
BIIMCAHHBIX U ONKUCAHHBIX chepax u
YMETh IPUMEHSTH UX TIPH PEIICHUN
3amay;

—  BIIQJICTh MOHSATUSMHU 00BEM,
00BEMbI MHOTOTPaHHUKOB, TeIl
BpAallIeHUs ¥ IPUMEHSTh UX IpU
peIleHIH 3a/1a4;

— HMETh MIPE/ICTaBICHHE O pa3BEepPTKe
IWIMH]IPA U KOHYCa, TUIOMIa I
MMOBEPXHOCTH IMJIMH/IPA U KOHYCA,
YMETb MPUMEHSTh UX MPU PEIICHUN
3a1a4;

— HMMETh MPEJICTaBICHHE O TUTOIIAIH
cdepbl 1 yMETh MPUMEHSTH €ro Ipu
pElIeHNH 3a]1aY;

— yYMEeTh pemaTh 3a/1a4d Ha
KOMOMWHAIMH MHOTOTPAHHUKOB H TEIT
BpaIlcHS,;

— HWMETh MPEJICTaBIECHUE O MO00NH B
MIPOCTPAHCTBE M YMETh PelIaTh 3aauu
Ha OTHOIIEHHE 0ObEMOB U IIOLIa1ei
MMOBEPXHOCTEH MOAOOHBIX (puryp.

B noeceonesnoti sorcusnu u npu
usyuenuu opyaux npeomemos:

— COCTaBIISITh C UCTIOJIb30BAHUEM
CBOMCTB reoMeTpruIecKuX Guryp
MaTeMaTHYeCKHUE MOJIEIH JIJIsl PeIICHUS
3a7a4 MPaKTUIECKOTO XapakTepa u
3a/1a4 U3 CMEKHBIX JUCIUILINH,
HCCIIEIOBATh MOTYYEHHbBIE MOJIEIIU U
HUHTEPIPETUPOBATH PE3yIbTaT




Bekmopul u — BruazgeTs mOHATHAME BEKTOPHI M X | JJocmudicenue pe3ynbmamos pazoena
KOOpOunamuol 6 | KOOpIUHATEL, I
npocmpancmee | — yMETb BBIIIOJHATH OICpallU HAJl —  Haxooums obvem
BEKTOpaMH; napannenrenuneoa u mempasopa,
—  HUCIIOJB30BaTh CKAJIAPHOE 3a0aHHBIX KOOPOUHAMAMU CEOUX
MIPOU3BECHNE BEKTOPOB MPHU PELUICHUN | BEPUUUH,
3ajady; —  3a0aséamu npamyio 8
— TPHUMEHSTH ypaBHEHHE IUIOCKOCTH, | HPOCMpancmee;
bopMyIy pacCTOSIHUSI MEKIY TOYKAMH, | — HAXOOUMb pACCMOAHUE 0N MOYKU
ypaBHEHHE CepBl IPH PEIICHUH 33/1a4; | 00 NIOCKOCMU 8 CUCmeMe KOOPOUHAM,
— NPHUMEHSTH BEKTOPBI U METO] —  HAxXoO0ums paccmosHue mexicoy
KOOp/MHAT B IPOCTPAHCTBE IIPU CKPeWUBAIOWUMUCS NPAMBIMU,
pelIeHny 3a1a4 3a0aHHBIMU 6 cUCmeMe KOOPOUHAM
Hcmopusa — Hwmers npesacTaBneHne o BKIIAIE Hocmuoicenue pezynomamos pazoena
MamemMamuKu | BBIJIAIOLIMXCSA MATEMATHKOB B passutue |
HaYKU;
— TIOHUMATb POJIb MATEMATHKH B
pa3Butuu Poccun
Memooun — Hcnonb30BaTh OCHOBHBIE METO/IbI Hocmuoicenue pezynomamos pazoena
Mamemamuku | J10Ka3aTeNbCTBa, IIPOBOUTE In;

JIOKa3aTeJIbCTBO U BBIIIOJIHATH
OIIPOBEP)KEHHUE;

— MPUMEHATh OCHOBHbBIE METO/IbI
peuIeHusI MaTeMaTUYECKUX 3a/1a4;

— Ha OCHOBE MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPUICHCTBO OKPY’KAOILEro MUpa U
IIPOU3BENECHUN UCKYCCTBA;

— INPUMEHSTH NPOCTEHIINE
IIPOrPaMMHBIE CPEJICTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI ITPH
pelIeHnN MaTEMaTHYECKHX 3a/1a4;

—  IOJIb30BaThCs MPUKIATHBIMU
MporpaMMaMi U IporpaMmmamu
CHUMBOJIBHBIX BBIYUCICHUM JUIst
HCCIEA0BaHUS MATEMATHYECKUX
00BEKTOB

NPUMEHSIMb MAMEMAMUYECKUe 3HaAHUs
K UCCTIe008AHUIO OKPYHCAIOWE20 MUPA
(modenuposanue pusuyeckux
npoyeccos, 3a0ayu YIKOHOMUKU)

Ienu u 3a0auu Kypca.

Lemu:

* (opmupoBaHUE TPEICTABICHUNH O MaTeMaTHKe KaK YHHUBEPCAIILHOM S3bIKE HAYyKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBICHUI U TIPOIIECCOB, 00 UIESX U METOJIaX MaTEMaTHKH,

*

o0yueHHs B

pa3BUTHE
AITOPUTMHUYECKON KYJIBTYpHI,

JIOTUYECKOTO  MBINIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHU,
KPUTUYHOCTH MBINIUICHUSI Ha YPOBHE, HEOOXOIUMOM ISt
BBICIICH IIKOJE IO COOTBETCTBYIOIICH CHEIUAILHOCTH, B  Oymymiei

npodeccHoHaIbHON AEATETbHOCTH;
* OBJIaZICHHE MAaTEeMaTUYECKUMHU 3HAHUSMH M YMEHHSIMHU, HEOOXOAUMBIMU [UIS M3YYCHUS

IIKOJIFHBIX E€CTECTBCHHOHAYYHBIX JUCHUIUIMH Ha YIUIyOJIEHHOM YpOBHE, U TIONy4EeHUS

00pa3oBaHus B 00aCTAX, TPEOYIOUIMX YriyOIeHHOW MaTeMaTHUECKOW MO OTOBKH;




* BOCIHMTaHUE CPEICTBAMHM MAaTEMAaTUKH KYJIbTYphl JUYHOCTU: OTHOLIEHMS K MaTEeMaTUKE
KaK YacTH OOIIEUeIOBEUYECKON KyIbTyphl 3HAKOMCTBO C HCTOpHUEH pa3BUTHUS MaTEMAaTHKH,
9BOJIIOLIMEH MaTeMaTUYECKUX MJIeH, TOHMMaHMUs 3HAYMMOCTH MaTEMaTHKH JUIsl OOLECTBEHHOTO
nporpecca.

3agaun

* cUCTEMaTU3UpOBaTh CBEACHUS O YUCIIAaX; U3YYUTh HOBBIE BU/Ibl YUCIIOBBIX BBIPAKEHUHN U
(bopMyI1; COBEPILIEHCTBOBATh MIPAKTUYECKHE HABBIKA M BBIYUCIUTENBHYIO KYJIbTYPY, PACIIUPATH
U COBEpPUICHCTBOBATh anreOpanyeckuii ammapaT, c(HOPMHUPOBAHHBI B OCHOBHOW INIKOJIE, H
IIPUMEHATH €r0 K PEIICHUI0 MaTEMaTUYECKUX 3a1ad;

* pacHmIMpHUTh M CHUCTEMAaTH3MpPOBATh OOIIME CBEACHUS O (DYHKIMIX, MOMOJHUTH KIacc
U3y4aeMbIX (YHKIUH, IPOMILIIOCTPUPOBATh IIMPOTY NMPUMEHEHUS (QYHKUMN A ONUCAHUS U
U3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM;

* M3Y4UTh CBOWCTBA MPOCTPAHCTBEHHBIX Tel, CHOPMHPOBAHME YMEHUS HPUMEHSTbH
IIOJIyYECHHBIE 3HAHUS JUIsl pELICHUS IPAaKTHYECKUX 3a/1a4;

* pa3BUBaTh NPEACTABICHUS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKPY’KalOIllEeM MHpPE, COBEPLICHCTBOBATH WHTEIJIEKTYalbHbIE M pEYEBBIC YMEHUS IIyTEM
o0oraieHs: MaTeMaTHYEeCKOI'0 SI3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIIJICHHUS;

* 03HaKOMHUTb C OCHOBHBIMH HUJIEIMU M METOJIaMU MaTEMAaTUYECKOT0 aHaIN3a.

Onucanue MecTa Kypca B yueOHOM IIaHe.

VY4eOHbIN TUTaH Ha u3ydeHue marematuku B 10-11kiaccax oTBomuT 6 yaca B HEAENIO, B
TeyeHue AByx JieT: 10knacc-204 yaca, 11knacc-204 gaca.

Jluunocmmuovie, nvemanpeomemmusle u npeoMemubsle pe3yabmamal:

® pa3BUTHE CIIOCOOHOCTU K CAMOIIO3HAHUIO, CAMOPA3BUTHIO U CaMOOIIPEIEIICHHIO;

e hopMupOBaHHE JMYHOCTHBIX IEHHOCTHO-CMBICIOBBIX OpPHUEHTUPOB M  YCTAHOBOK,
CHCTEMBI 3HAYMMBIX COIMATBHBIX U MEKIMUYHOCTHBIX OTHOIICHUH, JINYHOCTHBIX, PETYJITUBHBIX,
MIO3HABATEJIbHBIX, KOMMYHUKAaTHUBHBIX YHHMBEPCAJIbHBIX YUEOHBIX AEUCTBHUI, COCOOHOCTH HX
MCIIOJIb30BaHUs B yueOHOM, I03HABATEIbHON U COLIMATIbHON MPAKTHKE;

¢ hopMupoBaHHE YMEHHIA CAMOCTOSTEIHHOTO IJIAHUPOBAHUS U OCYIIECTBICHUS Y4eOHOM
NeSITeIbHOCTH M OpraHM3allid Y4eOHOTO COTPYIHMYECTBA C MEAaroraMM M CBEPCTHUKAMH,
HNOCTPOCHMS MHANBUIYAIBHOTO0 00pa30BaTEIbHOTO MapLIPyTa;

epemieHne 3agad  OOMIEKYIBTYPHOTO, JIMYHOCTHOTO ¥ TI03HABATENBHOTO PAa3BUTHSA
00yYaromuxcs;

e [10BbIIEHNE 3((HEKTUBHOCTH YCBOEHHs 3HAHUN M y4eOHBIX JeicTBui, (popMupoBaHue
HAayYHOTO THUMA MBIIUICHUsS, KOMIIETEHTHOCTEM B MpeIMETHbIX 00JacTix, y4deOHo-
HCCIIEIOBATENICKOM, MPOEKTHOM M COIMATIbHOM IEATEIbHOCTH;

®CO3/IaHUE YCJIOBUHM Il MHTETPAllMM YPOYHBIX W BHEYPOYHBIX (opM ydeOHO-
UCCIIEIOBATEIbCKONW U MPOEKTHOM JESATEILHOCTH OOYUYaIOUIMXCS, a TAKXKEe UX CaMOCTOATEIbHOM
paboThI 1O MOATOTOBKE U 3aIUTE MHIUBUAYAIbHBIX IPOEKTOB;

e hopMupOBaHHE HABBIKOB Yy4acTUsi B pa3IMuYHBIX (opMax OpraHu3aluud ydeOHO-
HCCJIEIOBATENILCKON U MPOEKTHOM JesATeNIbHOCTH (TBOpPUYECKHE KOHKYpPCHI, HaydyHble OOIIecTBa,
HAYYHO-TIDAKTHUECKHUE  KOH(EpEeHLUH, ONUMIMAJbl, HallMOHAJbHBIE  0Opa3oBaTelbHbIC
nporpaMMbl M Jpyrue (opMbl), BO3MOXKHOCTH TIOJNYYEHHUS MPAKTUKO-OPHEHTUPOBAHHOTO
pe3ynbTara;

® [[PAKTUYECKYIO0 HAMNpPaBJICHHOCTb IPOBOJUMBIX HCCIECJOBAHUN U WHIUBUAYAJTbHBIX
MIPOEKTOB;

®BO3MOJKHOCTh ~ IPAKTUYECKOTO0  MCIOJb30BaHHUA MPHUOOPETEHHBIX  OOYYaIOUIMMHUCS
KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB 1I€JICNIOJIAraHysl, IUTAHUPOBAHUSI U CAMOKOHTPOJIS;

® [IOJITOTOBKY K OCO3HaHHOMY BBIOODY JAajbHEWIIEro o0pa3oBaHus U MpodecCHOHaTbHON
JeATEIIbHOCTH.

JIuunocmmuuie pe3ynismamel IPeANoaaraT c(pOpMUPOBAHHOCTD!

® CIIOCOOHOCTH K CAMOIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEICIICHHIO;



® JIMYHOCTHBIX LIEHHOCTHO-CMBICIIOBBIX OPHUEHTHUPOB M YCTAHOBOK, CHUCTEMbl 3HAYMMBIX
COLIMATIBHBIX M MEKJIMYHOCTHBIX OTHOLUEHWM, JTMYHOCTHBIX, PETYJSATUBHBIX, [103HABATENIbHBIX,
KOMMYHHUKATHUBHBIX YHUBEPCAJIbHBIX Y4EOHBIX IEMCTBUIA, CLIOCOOHOCTH WX HCIIOJIb30BAHUS B
y4eOHOM, O3HABATEIbHON U COLIMATILHON ITPAKTUKE;

® YMEHHI CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U OCYIIECTBICHHUS YUeOHOM AESITETbHOCTU U
OpraHu3ani  y4yeOHOTrO COTPYOHHMYECTBA C TEJAaroraMd M CBEPCTHUKAMH, MOCTPOCHHS
WH/IMBUIYaIbHOTO 00pa30BaTEIbHOTO MapUIPYyTa;

® yMEHHI pelieHus 3a7a4 o0IeKyIbTypHOT0, JMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHS
oOyJaromuxcs;

© OTBETCTBEHHOI'O OTHOILIEHUS K yYEHHUIO, TOTOBHOCTh M CHOCOOHOCTH OOydarolmuxcs K
camopean3ali ¥ caMooOpa30BaHUIO HA OCHOBE PAa3BUTOM MOTHBALIUU YU€OHOM AESITETbHOCTU
U JMYHOCTHOI'O CMBIC/IAa M3Y4YEHHUs] MaTeMaTHKH{, 3aWHTEPECOBAHHOCTb B IPUOOPETEHUH U
pacHIMpPeHUH MaTEeMaTUYeCKHX 3HAHUM W CIOCOOOB JEHCTBUN, OCO3HAHHOCTH MOCTPOEHUS
WHIAUBUYaIbHON 00pa30BaTeIbHONM TPACKTOPHUH;

® [IEJIOCTHOTO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTHKHU.

® JJOrMYECKOIO  MBIIUIEHUS:  KPUTUYHOCTH  (YMEHHME  paclio3HaBaTh  JIOTUYECKHU
HEKOPPEKTHBIE BBICKA3bIBAHUs), KPEATUBHOCTH (COOCTBEHHAs apryMEHTAIusi, OIPOBEPIKEHHUS,
MOCTaHOBKA 3aj1a4, (HOpMyJIUPOBKA POOIIEM, HCCIEA0BATEIbCKUIN MPOEKT U 1. ).

Memanpeomemmnule pe3ynbmamsi NPeANOJAral0T c(pOPMHUPOBAHHOCTD:

® CIIOCOOHOCTH  CaMOCTOSITEIbHO ~ CTaBUTh LENM Y4eOHOM M HCCIeAO0BaTEIbCKOM
JeSTENIbHOCTH, TUIaHUPOBATh, OCYILECTBIISITh, KOHTPOJIUPOBATh U OLIEHUBATh y4eOHbIE AEHCTBUS
B COOTBETCTBUHU C ITOCTABJICHHOM 3a/1a4eil U YCIOBUSMU €€ BBIIIOJIHEHUS;

® YMEHHS CAaMOCTOATEIbHO IUJIAHUPOBATh AalbTEPHATUBHBIC IYTH [OCTHKEHUS IIeleH,
OCO3HAHHO BBIOMpaTh Hanbosee YPPeKTUBHBIE CIIOCOOBI pelieHusT yueOHbIX U TTO3HABATEIbHBIX
3a1a4;

®yMEHHUSI HAaxOJWUTh HEOOXOAMMYI0 HWH(GOpPMAaIlMI0O B PA3IMYHBIX MCTOYHUKAX (B
CIpaBOYHHUKAX, JuTeparype, MHTepHeTe), MpeAcTaBiIsATh HWH(GOpPMAIMIO B pa3auyHOi (opme
(cioBecHOM, TAONMUYHOMN, rpadUUeCcKOi, CUMBOJIMUYECKOI), 00pabaThIBaTh, XpaHUTh U NEpeaBaTh
MH(}OpPMaILIMIO B COOTBETCTBUU C MO3HABATEIbHBIMU MJIM KOMMYHUKATUBHBIMHU 33/la4aMU;

®BJA/ICHUS] TNpPHEMaMU YMCTBEHHBIX JEWCTBUH: ONpeneNeHHUs MOHATUH, 0000LeHus,
YCTaHOBJICHUS] aHAJIOTUH, KJIACCU(UKAIIMKA Ha OCHOBE CaMOCTOSITEIBHOTO BHIOOpA OCHOBAHHUM U
KPUTEPUEB, YCTAaHOBJIEHUS POJOBUIOBBIX W INPUYMHHO-CIEICTBEHHBIX CBS3€H, MOCTPOCHHUS
YMO3aKJII0YeHUH HHAYKTUBHOTIO, I€AyKTUBHOI'O XapaKTepa Ui 10 aHAJIOTHH;

®yMEHHUS OpPraHHU30BbIBATH COBMECTHYIO Y4Y€OHYIO JEATEIbHOCTb C Yy4YUTEIeM |
CBEpCTHHKAMM: OIPEAENATh IENU, paclpelnenirth (YHKUWH, B3aMMOJEHCTBOBAaTH B TIPYIIIE,
BBIIBUTaTh THIOTE3bl, HaXOAWTh pEUIeHHe MpoOjeMbl, pa3pemaTb KOH(MIMKTHI Ha OCHOBE
COIIACOBAHUs MO3UIMH U yueTa MHTEPECOB, apTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

Ilpeomemmnvie pe3yromampl NPeANONATAIOT C(POPMUPOBAHHOCTD:

® [IpEe/ICTAaBICHUI O HEOOXOJMMOCTH J0Ka3aTeNbCTB MPH OOOCHOBAaHMM MaTeMaTUYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKHU B MIPOBECHUH JIEAYKTUBHBIX PACCYXICHHUIA;

® TOHATHIHOTIO armapara o OCHOBHBIM pa3jiejaM Kypca MaTeMaTHKHU; 3HAHUH OCHOBHBIX
TeopeM, (QOopMyl M YMEHUS HUX MPHUMEHSTb, YMEHHS JI0Ka3blBaTh TEOPEMbl M HAXOJIUTh
HECTaHAApPTHbIE CIIOCOOBI PeIICHHs 3a1a4;

® yMEHMH MOJENUPOBAaTh peajibHble CUTYyallUM, HCCIENOBATh IMOCTPOEHHBIE MOJIENH,
MHTEPIIPETUPOBATH MMOTYYECHHBIN pe3ylbTar;

e npecTaBiIeHUN 00 OCHOBHBIX MOHATHSAX MAaTEMaTUYECKOrO aHalu3a M MX CBOMCTBax,
BJIQJICHHE YMEHHEM XapaKTepu3oBaTh IOBeleHUE (YHKIUH, HCIOJIb30BAHUE IOJTYYEHHBIX
3HAHUU JUIA ONMCAHUA U aHAJIN3A PEAJIbHBIX 3aBUCUMOCTEH;

®BJIaJICHUE YMEHUSMU COCTAaBJICHHS BEPOSTHOCTHBIX MOJENEHW MO YCIOBUIO 3aJaud U
BBIYUCIICHHUSI BEPOSITHOCTH HACTYIJICHUS COOBITHH, B TOM YHCIIE C NPUMEHEHUEM (opMyIl



KOMOMHAaTOPUKA W OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; WCCICIOBAHUS CITydalHBIX
BEJIMYHH I10 UX PACIPEICIICHUIO

¢ c(hOPMUPOBAHHOCTh HABBIKOB Y4YacTHs B pa3IMYHBIX (OpMax OpraHU3aluu y4eOHO-
UCCIIEIOBATEIbCKOW M MPOCKTHOHN JEsTeIbHOCTH (TBOPYECKHE KOHKYPCHI, HAy4HBIE OOIECTBA,
HAYYHO-TIPaKTHYECKHE  KOH(EPCHUUH, ONMMIMAIbIL, HAlWOHAIbHBIE  00pa3oBaTEbHBIC
pOTpaMMBI U J1p. HopMbI)

® K OCO3HaHHOMY BBIOOpY JaibHEHIIEro o0pa3oBaHMA U  NPO(HECCHOHATLHON
JEeATEIbHOCTH.

[IpenmeTHbIe pe3ysbTaThl OCBOGHUS OCHOBHOW OOpa3oBaTEIbHOM MPOrpaMMbl CPETHETO
o0rmiero oOpa3oBaHus Ui y4eOHBIX NIPEIMETOB, B TOM 4ucie «MaremaTuka», Ha yriyOJIeHHOM
YPOBHE  OpHUEHTHPOBAHBI  NPEUMYIIECTBEHHO Ha  TOATOTOBKY K  IOCIEIYIOUIEMY
npodeccuoHaIbHOMY 00pa30BaHUIO, PAa3BUTHE MHIUBUAYAIbHBIX CIIOCOOHOCTEH O0ydaromuxcs
nyTteM Oojee TIIyOOKOTO, 4eM 3TO TpeaycMaTpuBaercs 0a30BBIM KypcOM, OCBOCHHEM OCHOB
HayK, CHUCTEMAaTHYECKUX 3HAHUH M CIOCOOOB MACWCTBUH, MNPHUCYIIUX [TaHHOMY YydueOHOMY
npeMeTYy.

TpeboBaHMs K IPEAMETHBIM pe3yJIbTaTaM OCBOCHHUsSI 0a30BOT0 Kypca MaTeMaTHKH JTOJIKHBI
OTpaXarh:

e CQOPMHUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKe KaK 4acTW MHUPOBOHM KyJIbTYpHI U O
MecTe MaTeMaTUKU B COBPEMEHHOH IMBHIM3AIMH, O CIIOCO0AaX ONMHUCAHHS Ha MAaTEMAaTHYECKOM
A3bIKE SIBJIEHUH pealbHOro MUPA;

e C)OPMHUPOBAHHOCTh MPEICTABICHUNA O MATEMaTHUECKUX TMOHATHAX KaK O BaXHEUIIMX
MaTeMaTHYECKUX MOJEIAX ,[I03BOJIAIOIIMX OMUCHIBATh U M3y4aTh Pa3HbIC MIPOLIECCHI U SBICHHUS;
MOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MAaTEMAaTHIECKUX TEOPHil;

e BIIaJICHHE METOAAMHU J0Ka3aTelIbCTB U AITOPUTMOB PEIICHUS; YMEHUE MX MPUMEHSTb,
NIPOBOIUTH JIOKA3aTEIbHbBIE PACCYKACHHUS B XO/I€ PEIICHUS 33134,

e BIIQJICHUE CTAHJAPTHBIMU MpPHEMaMM pEIleHHUs PAlUOHAIBHBIX U HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKHX YpPaBHEHWH W HEPABEHCTB, MX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JJIsl MOMCKA ITYTH PEIICHUs U
WITIOCTPAINH PEIICHNs YPaBHEHUI U HEPABEHCTB;

e COPMHUPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX TIOHATHSX, HIEAX W METOAax
MaTeMaTHYECKOTO aHAIIN3a;

e BJIaJICHHE OCHOBHBIMU MOHATUSAMHU O IUIOCKMX W MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢urypax, uXx OCHOBHBIXCBOMCTBAxX; c(hOpMHPOBAHHOCTH YMEHHS paclo3HaBaTh Ha YEpPTEKax,
MOJIENIIX M B pPEAIbHOM MHpE TeoMeTpuueckue (Urypbl; NPUMEHEHHE H3YYCHHBIX CBOMCTB
reoMeTpuueckux Quryp u QopMyn Ui pemieHus TeOMETPUYEeCKHX 3adad M 3aJad C
NPAaKTUYECKUM COJICPKAHUEM;

e CQOPMHPOBAHHOCTh  TPEACTABICHHA O TMpoleccaXx ¢ SBJICHUAX, HMMEIOIIHX
BEPOSTHOCTHBIH XapakTep, OCTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeabHOM MHpPE, 00 OCHOBHBIX
MOHATHUSX DIIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHUI HAXOJUTh W OIIEHUBATh BEPOSTHOCTH
HACTYIUICHHUsI COOBITUH B MPOCTEUIINX MPAKTUUECKUX CUTYalMSIX U OCHOBHBIC XapaKTEPUCTHUKU
CIIyYalHBIX BEJIUYMH;

e BJIaJICHUE HAaBbIKAMH HCIIOJIb30BAaHHS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IMPH PELICHUU
3az7ad.

TpeboBaHus K MpeAMETHBIM pe3yibTaTaM OCBOEHHUS YIIIYOJEHHOTO Kypca MaTeMaTHKU
JOJDKHBI BKIIIOYATh TPEOOBaHUS K Pe3ysbTaTaM OCBOEHHS 0a30BOro Kypca M JIOTIOJHUTEIHHO
OTpaXarh:

e CQOPMHUPOBAHHOCTh MPEJCTABICHUH O COLMAIbHBIX, KYJIbTYPHBIX M HCTOPHUYECKUX
(akTOpax CTaHOBIICHHSI MATEMAaTUKU M UH(OPMATHUKH;

e C(QOPMHUPOBAHHOCTh OCHOB JIOTHYECKOI0, QJITOPUTMHUYECKOTO U MaTEMAaTHYECKOTrO
MBIILJICHUS;

e CQOPMHUPOBAHHOCTh YMEHHUH IPUMEHSATH [TOJyYEHHbIE 3HAHUS NPU PEIIEHUH Pa3InIHbIX
3ajay;



e c(hOPMHUPOBAHHOCTh TIPEACTABJICHHH O MaTeMaTHKE KaK dYacTH OOIIeYeT0BEYSCKOM
KYJbTYpbl, YHUBEPCAJIbHOM SI3bIKE HAYKH, MO3BOJIAIOLIEM OIMCHIBATH W M3Yy4yaThb peEajbHbIC
MPOLECCHI U SABJICHUS,

e IOHMMAHWE  COIMAJBLHOIO0,  HAKOHOMHYECKOI0,  IMOJMTHYECKOTO,  KYJIbTYPHOTO,
IOpUINYECKOTO, TPUPOJHOTO, HAPrOHOMHYECKOTO, MEAUIIMHCKOTO H  (U3HOJOTHYECKOTO
KOHTEKCTOB WH(OPMAIMOHHBIX TEXHOJIOTHIA; PUHSATHE STUICCKUX ACTIEKTOB HH(POPMAITMOHHBIX
TEXHOJIOTHIL;

e COOPMUPOBAHHOCTh ~ TPEJCTABICHHA O  HEOOXOJUMOCTH  JIOKA3aTelNbCTB  MPH
000CHOBaHMM MAaTEMAaTHYECKUX YTBEPXKIACHUH W POJM aKCHOMATHKHA B TPOBEICHUU
JEIYKTUBHBIX PACCYKICHUM;

e c(hOPMUPOBAHHOCTH MOHATHHHOTO anmapara 1o OCHOBHBIM pa3jiejlaM Kypca MaTeMaTHKH,
3HaHWI OCHOBHBIX TE€OpeM, POpMYN U YMEHHUS UX MPUMEHSITh; YMEHUS JOKA3bIBATh TEOPEMBI U
HaxO0JIUTh HECTaHAPTHBIC CITOCOOBI peIIeHUs 3a1a4;

e COOPMUPOBAHHOCTh YMEHHI MOJCIHUPOBATh pEAJIbHBIE CHUTYallUM, HCCIIEI0BATh
MIOCTPOEHHBIE MOJIENN, UHTEPIIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT;

e c(hOPMUPOBAHHOCTD TMPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MAaTeMaTUYECKOT0 aHaIu3a
U UX CBOWCTBax, BJIaJICHUE YMEHUEM XapaKTepH30BaTh MOBEJACHHE (PYHKIIMM, WCIOJIb30BaHUE
MOJTYYECHHBIX 3HAHUW [ ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

e BJIQJICHUE YMEHHUSMH COCTABJICHUS BEPOATHOCTHBIX MOJENEH MO YCIOBUIO 3a7aud M
BBIYMCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITUH, B TOM YHCJIEC C NpPHUMEHEHUEM (opMyIl
KOMOMHATOPUKH W OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCIEAOBAaHUS CIydalHBIX
BEJIMYHH MO UX PACIPEICIECHUIO.

Conep:xanue y4eOHOro npeamera.

Aureopa.

HeiictBurensuble yucna. [lonstue HatypanbHOro umucna. MHoxkectBa uucen. CBoicTBa
JIEUCTBUTENBbHBIX yrced. KOMIIEKCHbIE Yncia U onepaluyy HaJl HUMU. MeTo1 MarteMaTH4ecKoi
MHAYKIUU. J[0Ka3aTenbCTBO YMCIOBBIX HEPAaBEHCTB. JlenmuMocTh menbix yucen. CpaBHEHHS 10
MOJYJTIO M. 3aJja4M C IIeJIOYHCIICHHBIMUA HEU3BECTHBIMHU.

PannoHaneHble ypaBHEHMSI W HEpaBEHCTBAa. PanuoHanbHble BbIpaxkeHus. Dopmyibl
ounoma HproTOHa, CyMMBI W pa3HOCTH CTerneHel. JlemeHne MHOTOWIEHOB C OCTaTKOM.
PannonaneHble ypaBHeHUs1. CUCTEMBI pallMOHAIBHBIX YpaBHEHUN. MeTo MHTEpBAJIOB pEUICHUS
HepaBeHCTB. PanmonansHbie HepaBeHCTBA. HecTporue nepaBeHcTBa. CHCTEMBI palmOHAIBHBIX
HEPaBEHCTB.

Kopenb crenenu n . Ilonsatue kopHs creneHu n. KOpHM 4eTHON M HEYETHOM CTENEHEM.
Apudmernuecknii kopenb. CBolicTBa KopHel crerneHd n. CTeneHb MONOKHUTEILHOTO YHUCIHA.
[ToHsiTHE ©W CBOWCTBA CTENEHUM C paUUOHAIBHBIM TMoKa3zartenem.llondarue creneHn c
MppalrOHAJIbHBIM I10KA3aTEJIEM.

Jlorapudmsr. Ilonarue wu cBoiictBa Jorapudmon. Jlorapudmuueckas GyHKIUS.
Hecstuunbiii norapudm (mpubnrkeHHbie BhrunciaeHus ). [lokazaTenbHple u gorapudmuyueckue
ypaBHEHUs W HepaBeHCTBa. [Ipocreifmme moka3zarenpHble W JIOTapu(PMHYECKUE ypaBHEHHS.
YpaBHEHUs, CBOASIIMECS K POCTEUIINM 3aMEHOM HEM3BECTHOTO. [IpocTelime nmokasareibHble
u JsorapupMuyeckue HepaBeHCTBa. HepaBeHCTBa, cBoAfIIMecs K MPOCTEHIINM 3aMEHON
HEU3BECTHOTO.

Cunyc, kocunyc yria [lonstue yria u ero mepsl. OnpeneneHne CHHyca U1 KOCUHyca yria,
OCHOBHBIE (OpMynbl 17 HHUX. APKCHHYC M apKKOCHUHYC. TaHreHC W KOTaHIeHC Yria
Onpenenenne W OCHOBHBIE (DOPMYINBI NJisi TaHTeHCA M KOTAHIeHca yria. ApKTaHTeHC U
apkkotanrenc. ®opmynsl cioxenus. Kocunyc cymmsl (M pa3HOCTH) ABYX yriaoB. opmynbl st
JIOTIOJTHUTEIBHBIX yriaoB. CUHYC CyMMBI (M pa3HOCTH) ABYX yrioB. CymMMa M pa3HOCTh CHHYCOB
U KOCUHYCOB. DOopmyibl [JIs JBOWHBIX W IOJOBUHHBIX YIIVIOB. IIpouw3BeneHue CHHYCOB M
KOCHHYCOB. DOpMYIIBI JIJIi TAHTEHCOB. TpUTOHOMETpHUYECKUE (DYHKIIMH YHCIOBOTO apryMeHTA.
OyHKIIMK y = sin X, y = COS X, y = tg X, y = ctg x. TpuroHoMmerpuueckue ypaBHEHHUS U
HepaBeHcTBa [IpocTeiinme TpUroHoMeTpuYecKue ypaBHeHUs. TpUroHoMeTpUYECKUue ypaBHEHU,
CBOJAIIMECS K  MPOCTEWINMM  3aMEHOW  Heu3BeCTHOro. IlIpumeHeHue  OCHOBHBIX



TPUTOHOMETPUUYECKMX (opMyn Uit  pemieHus ypaBHeHUH. OnHOpPOJHBIE YypaBHEHMS.
[Ipocrelinine TPUrOHOMETPUUYECKUE HEpaBEHCTBA. HepaBeHCTBA, CBOIAIIMECS K MPOCTEUILNM
3aMEHOI HEU3BECTHOr0. BBeIeHNE BCIIOMOTaTENbHOIO yIJIa.

OneMeHThl KOMOMHATOPHMKH, CTAaTUCTUKM U TeopuM BeposTHocTed. IlepecTaHoBku.
Pa3zmemenus. Coueranus. BepostTHocTbh coObITHS. [IoHATHE U CBOMCTBA BEPOSTHOCTH COOBITHSL.
Yacrora. YcioBHast BeposATHOCTh. OTHOCUTENbHAS 4acTOTA COOBITHS. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITHS.

IToBropenue. IIpu opraHu3anuu TEKYLIETO M UTOTOBOIO IIOBTOPEHHUS MCIOJB3YHOTCS
3aJaHus U3 pas3zena «3alaHus 1JI1 MOBTOPEHUS» U IPYTUe MaTepUallbl.

Oynkiuu. OyHKIUHN U UX Tpaduku DiaeMeHTapHsle QyHkuuu. MccnenoBanue GyHKuuii u
IO-CTPOEHUE UX I'paUKOB 3JIE€MEHTapHbIMU MeTogaMHu. OCHOBHBIE CIIOCOOBI ITpeoOpa3oBaHUs
rpa¢ukoB. I'papuxu ynxumii, cogepkammx moaynu. [Ipenen ¢yHKIMH M HEMPEPHIBHOCTD.
[Tonsatue npenena ¢gynknuu. OIHOCTOPOHHUE IpeAesbl, CBOMcTBa mpenenoB. HenpepblBHOCTH
¢yHKIMH B TOYKE, HA WHTEpBaie, Ha OTpe3Ke. HempephIBHOCTH 3IIeMEHTAPHBIX (YHKIUN.
PaspeiBable pynkuuu. O6patubie ¢pyHkiuu . [lonstue odpatHoit dynkiuu. Bzaumuo obpaTHbie
¢ynkuuu. O6paTHBIE TPUTOHOMETPHYECKUE (DYHKITUH.

Havana MmaTeMaTH4eCKOro aHAJIM3a.

IIpenen mocnemoBatenpHOCTH. CBOMCTBa mpenenoB. beckoHedHO — yObIBaroIias
reoMmerpuueckas nporpeccus. Yucino e. IIpousBonnas. Ilonstue npoumssBogHoi. IIponsBonnas
CYMMBI, Pa3HOCTH, TPOM3BENEHUS M dYacTHOro AByX ¢yHknumii. HempepbBHOCTH (yHKIMIA,
UMEIOIMX  Mpou3BOAHYI0, audpdepeHuuan. IlpousBoaHble  yIeMEHTApHBIX  (QYHKIUIL.
[IpomsBonnas cnoxuoit ¢yHkumu. [lpomsBomnass oOpatHoit  ¢yHkmmu. [IpumeneHue
MPOU3BOJHON. MakcuMyM B MUHUMYM (GYHKIUH. YpaBHEeHHE KacartenbHOW. [IpubmmxeHHbIC
BeIUUCIeHHs. TeopeMbl 0 cpeaHeM. Bo3pacranue n yosiBanue ¢yHkumid. [Ipon3BoiHbBIE BRICIIIHX
nopsiakoB. Bemyknoctes rpaguka  QyHKIMH. OKCTpeMyM (YHKIUMM C  €IMHCTBEHHOM
KPUTHYECKOM TOYKOM. 3ajaud Ha MakCUMyM M MUHUMYM. AcUMNTOTHL. J[poOHO-muHeiHas
¢ynkuus. IMoctpoenune rpaduxoB QyHKIUI ¢ mpUMeHeHHeM Ipou3BoaHOM. dopmyna u psn
Temnopa.

[TepBooOpaznast u unrerpai. [lonsrue nepBooOpa3Hoil. 3aMeHa MEPEMEHHON U UHTETPH-
poBanue 1o yacTsaM. [lmomane kpuBoNMHEWHOW Tpamnenuu. OmNpeaeNeHHbId HMHTETpal.
[TpubnuxenHoe BeIUMCICHHE ompeneneHHoro uHterpana. ®opmyna Heiorona — JleiiOHuma.
CBolicTBa ompeleNeHHbIX HMHTerpajoB. IIpuMeHeHHe OmnpeleNeHHbIX HMHTErpajioB B
reoMeTpUUecKuX U (pu3nueckux 3afgadax. [lonstue auddepeHnmranbHOro ypaBHeHus. 3agauu,
npuBoJsLIMe K MU PepeHIInalIbHBIM YPaBHEHUSIM.

YpaBHEHMS U HEPABEHCTBA.

PaBHOCMIIBHOCTE ypaBHEHUH U HepaBeHCTB. PaBHOCHIIbHBIE TPEOOpa30BaHUs YPaBHEHUN U
HEpaBEHCTB. YpaBHeHUsA-caeaAcTBUs. [IoHATHE ypaBHEHUA-ClenCcTBUA. Bo3BeneHrne ypaBHEHUS B
YyeTHyI0 crerneHb. [loTeHuupoBaHue sorapupmudeckux ypaBHeHHH. IIpuBeneHue momoOHBIX
yjieHOB  ypaBHeHHs.  OcBOOOXKJeHME  ypaBHEHHMs OT  3HameHarend.  [IpumeHeHue
Jorapu(pMHUUECKUX, TPUTOHOMETPUYECKUX U IpYyrux (Gopmyn. PaBHOCHIBHOCTH ypaBHEHUH U
HEpaBEHCTB cucTeMaM. PelieHue ypaBHEHUH ¢ MOMOIIbI0 cucTeM. YpaBHeHHs Buaa f(a(x)) =
f($(x)). Pemenne HepaBeHcTB ¢ momomipio cucteM. HepasenctBa Buma f(a(x)) > f($(x)).
PaBHOCWIBHOCTBL ypaBHEHUH Ha MHOXKECTBaX. BoO3BecHUE ypaBHEHHS B UYETHYIO CTEIICHbD.
YMHOKeHue ypaBHeHus Ha ¢yHkuuio. JlorapudmupoBaHue W MOTEHIMPOBAHUE YpaBHEHHI,
IpUBEJICHNE TIOJJOOHBIX YWIEHOB, IPUMEHEHNE HEKOTOPBIX (GopMyIl. PABHOCHMIIBHOCTD HEPABEHCTB
Ha MHOXeCTBa. Bo3BelleHHE HEPAaBEHCTBA B YETHYIO CTENEHb W YMHOXXEHHE HEpPAaBEHCTBA Ha
(GYHKLMIO, TOTEHIIMPOBAHUE JIOTapU(PMUUYECKHX HEPAaBEHCTB, NMPHUBEIECHUE MOAOOHBIX YJICHOB,
IpPUMEHEHHE HEKOTOpbIX Qopmyn. Hecrtporme HepaBeHcTBa. MeToa NpPOMEXKYTKOB IS
YPAaBHEHUN U HEPABCHCTB. YPAaBHEHUs M HEPABEHCTBA C MOAYIAMU. MeToj MHTEpBAlIOB I
HemnpepbIBHBIX (pyHKIMi. Vcrmonp3oBaHue CBONCTB (YHKIWKA TpHU PEIICHUH YpPaBHEHUU H
HepaBeHCTB. Mcnonbp3oBanue obacTeil CylecTBOBaHUS, HEOTPULATEILHOCTH, OTPAaHHYEHHOCTH,
MOHOTOHHOCTH M JKCTPEMYMOB (YHKIIMH, CBOMCTB CHHyca M KOCHHyca IpH pELICHUU
ypaBHEHUH W HepaBeHCTB. CHCTEMbl YpaBHEHHMH C HECKOJIBKUMH HEU3BECTHBIMH.



PaBHocunbHOCTh cucteM. Cucrema-cieactBue. MeTon 3aMeHbl HEM3BECTHBIX. PaccyxiaeHus ¢
YUCJIOBBIMU 3HAYECHWSMU IIPU PELICHUM CUCTEM YpaBHCHUH. YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMEeTpaMU. Y paBHEHUs, HEPABEHCTBA U YPAaBHEHUS C I1apaMETPOM.

IToBTOopenue. Ilpu opraHuMsanuy TEKyIIEr0O M HMTOTOBOTO ITOBTOPEHUS HCIIOJB3YIOTCA
3aJaHus U3 pas3zena «3alaHus 1JI1 OBTOPEHUS» U IPYTUue MaTepualbl.

I'eomerpus.

[Tpsimble M TUIOCKOCTH B TIpocTpaHcTBe. OCHOBHBIE IOHSATHUSI CTEPEOMETPUM (TOUKa,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO).

Ilepecekaromuecs, napajleibHble U CKPELIUBAIOIINECS IIPSIMBIE. YTO0JI MEXKY NPSMBIMU B
npocrpancTBe. [lepneHaukynspHOCTs npsiMbIX. llapamienpHocTs M NEpHNEHAMKYISIPHOCTH
NpsAMOM M TUIOCKOCTM, NIPU3HAKM M CBOMcTBA. Teopema O Tpex NEpPIECHAUKYISIPAX.
[lepieHuKYIIAp U HAKJIIOHHAS. YTOJ MEXIY NPSAMOM U IIIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEM, MEPIEHANKYISIPHOCTD IUIOCKOCTEM, MPU3HAKU U CBOMCTBA.
JIByrpaHHbIi yroJi, IMHEUHBINA Yol ABYTPAHHOTO yIJia.

Paccrosaus ot Touku A0 miockoctu. PaccrosHue oT npsiMoi 10 miockocTd. PaccrosiHue
MEXy MapaJIeIbHBIMU TUIOCKOCTSIMU. PaccTosiHMe MeX 1y CKPEIMBAIOIUMUCS IPSAMbBIMHU.

[TapayenpHOE IpoeKTUpOBaHKeE. [lnomans OpTOroHaAIBHONW MPOEKIIMM MHOTOYIOJIbHHUKA.
N300pakeHre NpoCTpaHCTBEHHBIX (QUTYP.

MpHuororpannuku. Bepiunel, peOpa, rpaHu MHororpaHHuka. Pa3sBeprka. MHororpaHssie
yribl. Beinmykiible MHOTOrpanHUKU. Teopema Ditnepa.

[lpusma, ee ocHoBaHHUs, OOKOBBIE peOpa, BBHICOTA, OOKOBash MOBEPXHOCTH. [Ipsmas u
HakjIoHHas npusma. [lpaBunbHas npusma. [lapamienenunen. Kyo0.

[Tupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BbICOTa, OOKOBAs MOBEPXHOCTh. TpeyroibHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMua.

Cummerpun B KyOe, B apajienenumese, B npusme u nupamuje. [lonstiue o cummeTpuu B
IpoCTpaHCTBE (LIEHTpalbHasi, OceBas, 3epkajbHas). [Ipumepsl CUMMETpHUH B OKpyXaroliem
MHUDE.

Ceuenust kyOa, mpusmbl, nupamuipsl. [IpencTaBieHue o NMpaBUIIBHBIX MHOTOTPaHHUKAX
(Terpasap, KyO, OKTa’rAp, 1OAEKadIp U UKOCAIP).

Koopaunats! 1 BeKTOpbI. JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. Dopmynna paccTOsAHUS
MEXy IBYMsI TOUKaMU. YpaBHeHUs cheprl U miockocTH. Dopmyrna paccTOSSHUS OT TOYKU J10
IIJIOCKOCTH.

BexToprl. Moaynbs BekTopa. PaBeHcTBO BekTOpoB. Ci0’K€HHME BEKTOPOB M YMHOXKEHUE
BEKTOPa Ha 4YMCIO0. YToa Mexay Bekropamu. Koopannartsel Bekropa. CkansipHOE MPOU3BENECHUE
BeKTOpoB. KosumHeapHble BekTOpbl. Pa3nokeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopaM. KoMmIutanapHsle BEKTOPBI. Pa3inoxkeHue o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

Tena u noBepxHOCTH BpameHus. LlunmHAp M KOoHyc. YcedeHHBIM KOHyc. OCHOBaHWE,
BBICOTA, OOKOBas TOBEPXHOCTb, oOOpasyromias, pas3BepTka. OceBble CEUYEHUS M CEUCHUs
NapajuieIbHblE OCHOBAHHUIO.

Iap u chepa, ux ceyeHus, KacareabHas IIOCKOCTh K chepe.

OO0bembl Ten W IUIomIaauM ux noBepxHocTed. Ilonstne 06 oOwveme Tena. OTHOIIEHHE
00BbeMOB MOAOOHBIX Tell.

®opmynbsl 00bemMa KyOa, NpPSIMOYTOJILHOTO Mapajulesienuneaa, MPU3Mbl, LUIUHAPA.
@opmynel 00beMa THpaMUAbl U KoHyca. DopMyibl IUIOMAAM TOBEPXHOCTEH HMIMHIApA H
koHyca. ®opmysbl o0bema mapa u rwionaau chepsl. Teopema YeBsl u Teopema MeHenas.



Kanennapuo-remarudecknii mian 10 kimacee

Ne
Nen/m | 3ansiTHst Tema 3aHATUA Koua-Bo yacoB | Jlata
B TeMe
1-4 [ToBTOpEHUe 4
1-4 1-4 [ToBTOpeHue MaTepuaga reOMETPUN U areOpsl 4
7-9 knaccoB
5-8 AKCHOMBI CTEPEOMETPUN U CIAEACTBUS U3 HHUX 4
3) 1 OCHOBHBIE NTOHATUS CTEPEOMETPUH. AKCHOMBI 1
CTEpPEOMETPUH
6-8 2-4 AKCHOMBI U CIIEJICTBUS U3 HUX. 3
9-20 [MapannenbHOCTh MPSAMBIX U TUIOCKOCTEH 12
9-10 1-2 [TapannensHbIe IPSMBIE B TPOCTPAHCTBE 2
11-12 3-4 [TapanmienbHOCTb MPSAMON U TIOCKOCTH. 2
13 5 CkpemuBaroniecs npsiMplie 1
14 6 VYTIubl ¢ cCOHAIIpaBICHHBIMU CTOPOHAMM. 1
15-16 7-8 Pemenue 3anau no teme «llapamienbHOCTb
npsmbIX. [lapaniaensHOCTs IpsIMoOi 1 2
TJIOCKOCTI
17 9 Kontposbnas padora 1 1
18 10 [TapanmnensHOCTh IBYX TUIOCKOCTEH 1
19-20 11-12 CBoiicTBa napasuiebHbIX INIOCKOCTEN. 2
21-33 I'masa 1. JEMCTBUTEJIbHBIE UNCJIA 13
21-23 1-3 § 1. HarypanbHble u 1esble yrcia 3
24 4 § 2. PanmonanpHbIC YKClIa 1
25-26 5-6 § 3. UppannoHaibHBIC YHCTa 2
27 7 § 4. MHOXeCTBO ACHCTBUTEIBHBIX YHCENT 1
28-29 8-9 § 5. Monyib JeHCTBUTEIHLHOTO YUCIIa 2
30 10 KonTtposnbHast pabora Ne 2 1
31-33 11-13 § 6. MeTon MaTeMaTHIECKOW HHIYKIIUU 2+1
I'nasa 2. YCJIOBBIE ®YHKIINUN 10
34-35 1-2 § 7. Omnpenenenne yucioBoi GyHKIUU U 2
COCOO0BI €€ 3aaHus
36-38 3-5 § 8. CpoiicTBa QyHKIMIHA 3
39 5 § 9. Ilepuoanueckue QyHKIMH 1
40-41 7-8 § 10. O6partHas GyHKIHS 2
42-43 9-10 KonTtponbHast padora Ne 3 2
44-69 I'maa 3. TPUTTOHOMETPUYECKHNE %6
OYHKINA
44-45 1-2 § 11.YucnoBas OKpyKHOCTb 2
46-47 3-4 §12. YucnoBast OKpy>KHOCTh Ha KOOPAMHATHON 5
TUIOCKOCTH
48-51 5-8 § 13. Cunyc 1 kocunyc. TaHr€HC U KOTaHTeHC 3+1
52-53 9-10 § 14. Tpuronomerpuveckne QyHKIHHA 5
YHCIIOBOTO apryMeHTa
54 11 § 15. Tpuronomerpuueckue GyHKIMHA 1
YTJIOBOTO apryMEHTa
Ne
Neni/m | 3ansiTHSA Tema 3ansaTus Koua-Bo yacoB | lara
B TeMe
55-57 12-14 § 16. dynkmu y = Sin X,y = coS X, UX 3

CBOWCTBA U TpauKu.




58 15 KonTtponsHas padora Ne 4 1

59-60 16-17 §17. Ioctpoenue rpaduka Gpynkuuu y = mf(x) 2

61-63 18-20 § 18. IToctpoenue rpaduka pyukuun y = f(kx) 2+1

64 21 §19. I'padux rapMOHHUYECKOTO KOJIeOaHUs 1

65-66 22-23 §20. @ynkuuu y=tg X, y=cCtg X, ux cCB-Ba 2
rpaduxu

67-69 24-26 §.2 1. O6paTHbIC TPUTOHOMETPHUYECKHE 3
byHKIAN

70-75 Tetpasap u napamienenumnes 6

70 1 Terparap 1

11-72 2-3 [Mapannenenunen 2

73-75 4-6 [TocTpoenne ceyeHMIA. 3

76-86 I'naBa 4. TPUT OHOMETPUYECKHNE 11
YPABHEHUA

76-79 1-4 §22. Ilpocrelinme TPUrOHOMETPUIECKUE 4
ypaBHEHHsSI U HEPaBEHCTBA

80-84 5-9 §23. Metoabl pelieHns TPUrOH-X YpaBHEHUI 4+1

85-86 10-11 KonTponbnas padora Ne 5 2

87-110 I'masa 5. [IPEOBPA3OBAHUE . 24
TPUTOHOMETPUYECKUX BBIPAXXEHUN

87-89 1-3 §24. CuHyC ¥ KOCHHYC, CYMMBI H Pa3HOCTH 3
apryMEeHTOB

90-91 4-5 §25. TaHreHC CyMMBI U pa3HOCTH apryMEHTOB 2

92-93 6-7 §26. ®opmynbl IpUBEACHUS 2

94-97 8-11 §27. ®opmynbl ABOMHOTO apryMeHTa. 3+1
®opMyITbl TOHWKEHHUS CTETICHN

98-100 12-14 §28. [IpeoOpa3oBaHue CyMMBI TPHTOHOM-X 3
(GyHKIUH B IpOU3BEICHHE

101-102 | 15-16 §29. IIpeoOpazoBaHue MPOU3BEACHUN 5
TPUTOHOMETPUUYECKUX (PYHKIUI B CyMMy

103-104 | 17-18 §30. [IpeoOpa3zoBanue BeipaxkeHus Asin X + 141
Bcos x k Bumy Csin (X+t)

105-108 | 19-22 §31. Meronpb! perieHnst TPUrOHOM-X 3+1
YPaBHEHUU

109-110 | 23-24 KontposnbHast pabora Ne 6 2

111-116 [lepneHIUKYISIPHOCTD NPSMON U TUIOCKOCTH 6

111 1 [lepnenauKynsipHBIE IPSIMBIE B IPOCTPAHCTBE.
[TapannenbHble NpsiMbIe, TEPICHIUKYIISPHBIE 1
TJIOCKOCTH.

112-114 | 2-4 [Ipu3Hak neprneHauKyIIpHOCTH IPIMOH U 3
TUIOCKOCTH

115-116 | 5-6 Pemrenue 3amau 2

117-131 [lepnieHqUKyYISAp U HAKJIOHHAS. YTOJ MEXKIY 15
IPSIMOI ¥ TITOCKOCTBIO. [lepneH IuKyIsIpHOCTh
IIJIOCKOCTEN

117 1 PaccrosHMe OT TOYKH 40 INIOCKOCTH. 1

118-120 | 2-4 Teopema 0 3-X mepreHANKYIIIpax 1+2

Ne
Nen/m | 3ansTHSA Tema 3ansaTus Koua-Bo yacoB | lara
B TeMe
121 S) [Ipoexius Gurypsl Ha IIIOCKOCTh 1
122 6 VYroa Mexay npsiMOi B TNIOCKOCTHIO 1




123-124 | 7-8 Pemrenue 3amau 2
125-126 | 9-10 JIByrpannsbiit yroa. [Ipuznak 5
MEPIECHIUKYISIPHOCTH 2-X TUIOCKOCTEH
127-128 | 11-12 [IpsimoyronbHbIN Napauienenunes 2
129-130 | 13-14 Pemenue 3anau 2
131 15 Kontposnbnas pabora Ne 7 1
132-141 I'nasa 6. KOMIUIEKCHBIE YMCJIA 10
132-134 | 1-3 §32. KoMIuiekcHbIe YUCIa U apupMETHICCKHE 3
OIepalvy HaJl HAMU
135 4 §33. KoMIuiekcHbIC YMCIIa U KOOpAUHATHAS 1
TUIOCKOCTh
136-137 | 5-6 §34. Tpuronomerpudeckas popma 3amnucu 5
KOMIUIEKCHOTO YHCIia
138 7 §35. KommuiekcHbIe yncina 1 KBapaTHbIE 1
ypaBHCHHS
139-140 | 8-9 §36. Bo3Beaenue KOMIIJIEKCHOTO YHCia B
CTeneHb. V3BneueHne KyOu4eckoro KOpHs U3 2
KOMIUIEKCHOTO YHCIia
141 10 Kontponbnas padora Ne 8 1
142-157 MHororpaHHUKI 16
142 1 [loHsiTHE MHOTOTPaHHUKA. 1
143-145 | 2-4 [Tpusma. [Tnomaas 6OKOBOI MOBEPXHOCTH
TIPU3MBI
146 ) [Mupamuna. 1
147-149 | 6-8 [IpaBunbHas mupamuaa 2+1
150-151 | 9-10 Y cedeHHas mupamMuia 2
152 11 KontponsHas pabora Ne 9 1
153 12 CuMMeTpHs B IPOCTPAHCTBE 1
154-155 | 13-14 [IpaBuiibHBIE MHOTOTPAHHUKU 2
156-157 | 15-16 3auer «MHOTOTPaHHUKN 2
158-189 I'nasa 7. [IPOM3BO/IHAS 32
158-159 | 1-2 §37. UncnoBkIe MOCIEI0BATEILHOCTH 2
160-161 | 3-4 §38. [Ipenen unciioBOM MOCIEA0BATENBHOCTH 2
162-163 | 5-6 §39. Ilpenen pyHkmu 2
164-165 | 7-8 §40. Onpeenenue MPOU3BOIHON 2
166-169 | 9-12 §41. Boluncnenue npou3BOIHBIX 3+1
170-172 | 13-15 § 42. IuddepennmpoBanue cioxHOM
¢ynkuuu. uddepenuupoBanue oopaTHoit 2+1
GbyHKIMN
173-175 | 16-18 §43. YpaBHeHue kacaTeqbHOU K rpaduKy 3
byHKIIN
176-177 | 19-20 KonTpomibras padorta Ne 10 2
178-180 | 21-23 §44. IlpuMeHeHne NPOU3BOIHOM ISt 3
uccieoBaHus PYHKIUH.
181-183 | 24-26 § 45. IlocTpoenue rpadukoB HyHKIHHA 2+1
184-187 | 27-30 §46. [IpumeneHnre MpOU3BOTHON ISl ONTUCAHUS 4
Ne
Ne n/m | 3aHsATHS Tema 3ansaTust Koua-Bo yacoB | /lata
B TeMe

HanOOIBIINX U HAUMEHBIINX 3HAYECHUH
BCIMYUH




188-189 | 31-32 KonrponbHast padora Ne 11 2
190-196 I'maBa 8. KOMBHATOPUKA 1 7
BEPOATHOCTbD
190-191 | 1-2 § 47. ITpaBwiio ymHOxeHus. IlepectaHOBKY 1 2
(hakTopuasl
192-193 | 3-4 § 48. BbIOOp HECKOJIBKHX 3JIEMEHTOB 2
.bunommanbpHBIE KOADHUITHESHTHI
194-196 | 5-7 § 49. Cny4aiinple COOBITHS U UX BEPOSTHOCTH. 3
197-204 [ToBTOpEHUe 8
197-202 [ToBTOpEeHUE Kypca anreOpsl , Hada 6
MaTeMaTHYeCKOro aHajiu3a u reomerpuu 3a 10
KJ1acc
203-204 HroroBas koHTpoIbHAs paboTa 2
Kanennapuo-remarudeckuii mian 11 kiace
Ne JlaTa
Nen/m | 3ansiTHS Tema 3anaTus Kon-Bo yacos
B TeMe
1-4 1-4 IMoBTOpenue matepuana 10 kiacca. 4
Bxoonasa konmponvnas paboma
MHoro4ieHbl 10
5-7 5-7 §1. MHoOro4JIeHbI OT OJTHOM NIEPEMEHHOMN 3
8-10 8-10 § 2. . MHOTO4JICHBI OT HECKOJIBKHUX 3
NIEPEMEHHBIX
11-13 11-13 | § 3. YpaBHEHUS OT BBICIIUX CTENICHEH. 3
14 14 Konumponvnas paboma Ne 1 1
BekTopbl 7
15 1 ITonsATHE BEKTOpA. 1
16 2 PaBeHCTBO BEKTOPOB 1
17 3 CrnosxeHue 1 BelunTaHue BekTopoB. Cymma 1
HECKOJIbKAX BEKTOPOB
18 4 YMHOXkeHHE BEKTOpa Ha YUCII0 1
19 5 KomrutanapHbI€ BEKTOPBI 1
20 6 [TpaBwiio mapannenenurnena 1
21 7 Konumponwvnas paboma Ne2 1
MeToa KOOPAUHAT B MPOCTPAHCTBE 10
22 1 [IpsimoyronbHast 1ekapToBasl cucTemMa
KOOpJMHAT B IpocTpaHcTBe .KoopauHaTs! 1
BEKTOpPa
23 2 CBsi3b MEX/Ty KOOPJAWHATAMHA TOYEK U 1
KOOpJAWHATAMHU BEKTOPA.
24-25 3-4 [Ipocreiimue 3a7aun B KOOpAMHATAX. 2
26-28 o-7 VYron mexnay Bekropamu. CkansipHOe 3
MIPOM3BECHNE BEKTOPOB
29-30 8-9 JIBrkeHHE . 2
31 10 Konumponvnas paboma Ne3 1
Crenenu u kopHu. CTeneHHble PyHKINH. 24
32-33 1-2 § 4. Ilonatue KopHs N-0il CTENEHU U3 2
JeHCTBUTEIIBHOTO YHCIIA.
34-36 3-5 § 5. OyHKIHH y=nVX , HX CBOICTBA 1 3
rpaduKu.
37-39 6-8 §6. CoiicTBa KOpHS N-Oi CTENEHU 3




40-43 9-12 § 7. IlpeoOpa3zoBaHue BBIpaXKEHHIH , 4
COJICPKAIINX PATUKAIbI.
44-45 13-14 Konumponvnas paboma Ne 4 2
46-48 15-17 | § 8. IlonsATHe cTeneHU ¢ THOOBIM 3
panroOHAILHBIM ITOKA3aTEeIIEeM.
49-52 18-21 | § 9. Crenennbie PyHKIIMHU, MX CBOWCTBA U 4
rpadukmu.
53-54 22-23 | §10. V3BnedyeHue KOPHS U3 KOMIUIEKCHOTO 2
qucIa.
55 24 Koumponvnas paboma Ne 5 1
Ioka3zaTenbHas U JjorapupmMudeckas 31
(pynkumnu.
56-58 1-3 § 11.IToka3zatenbHast QyHKIHS, €€ CBOMCTBA U 3
rpaduk.
59-61 4-6 § 12. IlokasarenbHbIE ypaBHEHHUS. 3
62-63 7-8 § 13. IlokasarenbHbIC HEPABEHCTBA. 2
64-65 9-10 § 14. IlonsTue norapudma. 2
66-68 11-13 | § 15. Jlorapudmudeckas GyHKIHs , €€ 3
CBOIiCTBA U TpauK.
69-70 14-15 Konmponsnas paboma Ne 6 2
71-74 16-19 | § 16. CroiicTBa norapupmoB 4
75-78 20-23 | § 17. JlorapumMuveckne ypaBHEHHS. 4
79-81 24-26 | § 18. JlorapumMuveckne HepaBEHCTBA. 3
82-84 | 27-29 §19. luddbepennupoBanue nokazaTeabHON U 3
norapumuueckoil pyHKIUH.
85-86 | 30-31 Konmponsunas paboma Ne 7 2
IlepBooOpa3Has u HHTErpaJ 9
87-89 1-3 §20. [TepBooOpazHast 1 HEOIPEAETICHHBIN 3
UHTErpal.
90-94 4-8 § 21. OnpeeIcHHBIH UHTETPAJL. 5
95 9 Konmponsnas paboma Ne 8 1
Tesia Bpamenus 13
96-99 1-4 Hunuuap 4
100-101 5-6 Konyc. YceueHHbIi KOHYC 2
102 7 [Iap u chepa. BzaumHoe pacnonoxxeHne 1
chepsl U MI0CKOCTH
103 8 KacarenpHas murockocTs K chepe. 1
104 9 [Tnomane cepsl 1
105-107 10-12 Pasnbie 3agaun o Teme « Tena BparieHus» 3
108 13 Konumponvnas paboma Ne 9 1
O0bembI TeJ 19
109-110 1-2 [Tonsitne o6beMa. OOBbEM MPSIMOYTOBHOTO 5
napaJuiesenurena
111 3 O06beM npsIMON TIPU3MBI 1
112-114 4-6 OO6beM MpsIMOit TPU3MBI M IWJIMH/IPA. 3
115-116 7-8 Beruucnenne 00beMOB C TOMOIIBIO 5
OTIpENIeIICHHOT0 HHTErpaja
117 9 O06bem nupaMuIbl 1
118 10 O0nem KoHyca 1
119-121 11-13 Pemenue 3amau. 3
122 14 OO6beM mapa. 1
123 15 OObeM 1mapa 1 ero yacteu 1




124 16 [Tnomane chepsr 1
125-126 17-18 Pemenue 3amau 2
127 19 Konmponvnasa paooma Ne 10 1
.JJIeMeHThI TEOPUHU BEPOATHOCTEH 1 9
MaTeMaTH4YeCKOH CTATUCTHKH.
128-129 1-2 § 22. BeposITHOCTb U TEOMETPHS 2
130-132 3-5 § 23. HezaBucuMbIe MOBTOPEHUS UCITBITAHUI 3
C IByMSI UCXOJIAMH.
133-134 6-7 § 24.Craructuyeckre MeToabl 00paboTKH 2
nH(dOpMaIIIH.
135-136 8-9 § 25. 'ayccoBa kpuBasi. 3aKOH OOJIBIINX 2
YHCell.
YpaBHeHusi u HepaBeHCTBA. CHCTEMBI 32
YpaBHEHMii 1 HEPaBEHCTB.
137-140 | 14 § 26. PaBHOCWIJIBHOCTD ypaBHEHHIA. 4
141-143 S-7 § 27. O0uIme METOIBI PEIICHUsT YPaBHCHUN 3
144-146 8-10 § 28. PaBHOCWIIBHOCTH HEPABCHCTB. 3
147-149 11-13 | § 29. YpaBHEHUS U HEPABEHCTBA C MOAYJISIMH. 3
150-151 14-15 Konmponsnaa paboma Ne 11 2
152-154 16-18 | § 30.YpaBHECHHS U HEPABEHCTBA CO 3HAKOM 3
paarKana
155-156 19-20 | § 31. JlokazareabCTBO HEPABEHCTB. 2
157-158 21-22 | § 32. YpaBHEHUS U HEPABEHCTBA C IBYMS 2
HepEeMEHHBIMH.
159-162 23-26 | § 33. CucreMsl ypaBHEHUI 4
163-164 27-28 Konmponsnas paboma Ne 12 2
165-168 29-32 | § 34. 3agauu ¢ napaMeTpOM. 4
169-204 IToBTOpeHue Kypca ajaredp, HayaJj 36
MaTeMaTH4YeCKOro aHAJIM3a U
reomerpuul0—11 knaccoB, BKI04as
npooubiii EIJ
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