MyHununajgbHoe 001eo0pa3oBaTe/ibHOE YUpexKIeHUEe
MHOronpoguIbHas rumMHazus Ne 12

ropoaa Teepu

Kadenpa ¢pusuko-mareMaTnieckoro 1 UHGOPMANMOHHO-

TEXHOJOI'HY€CKOI'0 Oﬁpa30BaHI/IH.

«CoriacoBaHo»

«CornacoBaHo»

«Y TBEpKIAIO»

PykoBoaureb Kadeapbl

/M.H. bepe3una/

3aMecTHTEb TUPEKTOPA
THMHA3u1

T

O

/O.H. AnapeeBa/

Jupexrop
MOY rumuazum Ne 12

% /T.B. CiecapeBa/

IIpotokos Ne 6 ot
«25» nronsa 2021 r.

«25» nrons 2021 r.

ITpuka3 Ne 200 ot 05.08.2021

PABOYAS ITPOI'PAMMA 1no MaTteMaTuKe: ajreope

N HAaJIaM MaTEMATUYICCKOIo aHa/JIn3a, rcOMCTpUU

(Yri1y0JieHHbI YPOBEHD)

IS 10-11

KJIaCCOB

Ha 2021 — 2022 y4yeOHbIii TO1

Tsepsb
2021 roxa

CocraBurenu.
bepesuna M.H.,

ITorarteaxko M.C.




IHosicHUTeIbHAS 3aIMCKA.
PaGouast mporpamMma o MaTeMaTHKe: anredpe u HadayiaM aHayimsa, reomerpuu (10

— 11 xnacc — yriry0JieHHOe M3yYeHHE MPEeIMETa) COCTABJICHAa B COOTBETCTBUM C

JAOKYMCHTAMM:

» ®denepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.12.2014, ¢
M. ot 02.05.2015) «O6 ob6pazoBanuu B Poccuiickoit denepanum» (c
W3M. | JIOIL., BCTYI. B cuiy ¢ 31.03.2015)

* @ezepalbHbIl TOCYIAPCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPEAHETO
oOmiero oOpa3oBaHUs, YTBEPXKISHHBIM MpUKa3oM MHHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoit denepanmu 17.05.2012 Ne 413

* Ilpuka3 MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu
or 31.12.2015 Ne 1578 «O BHeceHuM u3MEHEHUH B (eaepanbHbIN
TOCYJapCTBEHHBIM 00pa30BaTeNbHBIA  CTAHAAPT CPEIHEro  OOUIEero
oOpa3oBaHus, YTBEPKICHHBIN MpUKa3oM MUHHCTEpCTBa 00pa3oBaHuUs U
Hayku Poccniickont ®enepannn ot 17 mast 2012 . Ne 413»

* IlpumepHas ocHOBHas oOpa3oBareibHasi MPOrpaMMa CPEJHEro OOIIEero
oOpa3zoBaHus

* TmporpamMMbl Mo anredpe M HayajgaM maremaTrudeckoro anammsa 10-11
KkiaccoB  (0azoBbii  u  mpoduiabHbii)  aBTopoB  HO.M.Komsiruw,
M.B.TkaueBa, nog pepakuneit A.b. XKuxkueHko

* mporpamMMmbl o reoMmeTrpuu (6a3zoBbii u mpoduibHbii) aBTopoB JI.C.

ATaHacsH u 1p.

PabGouass mporpamMma mo MaTreMaTMKE OPHUEHTUPOBAaHA Ha MCIOJIb30BaHUE
yueOHMKa: Anrebpa M Hayajia MaTeMaTHYecKoro aHanuza, 10: yuel.nns
oOmieoOpa3zoBar. yupexaeHuid. bazoBelii u yray6nenssiii ypoBau / [FO.M.
Konsarun, M.B. Tkauéa, H.E. ®&énopora, M.W. 1llabynun]. — 5-¢ uzg. — M.:
[IpocBemenue, 2018, Anrebpa u Hayana MaTeMaTHYECKOTo aHanu3a, 11: yueb.nmus
oOmieoOpa3zoBar. yupexaeHuid. bazoBelii u yray6nenssiii ypoBau / [FO.M.

Konsarun, M.B. TkauéBa, H.E. ®&énopora, M.1. 1llaGynun]. — 5-¢ uzg. — M.:



[TpocBemenne, 2018, Takke OpHEHTUPOBaHA Ha WCIIOJB30BAHME Y4YEOHHKA!
['eomerpust. 10 -11 xmaccer: YueOHUK 1is 0011e00pa30BaTeIbHBIX YUPEKICHUI:
0a30BbIi u npoduibHbIA ypoBHU/ [JI.C. Atanacss, B.®. byry3os, C.b. Kagomiies
u ap.] — 3-e m3a. — M. Ilpocsemenne, 2017 - 2020 — 255¢, mpemxycmarpuBaer

usydenue npeamera B 00beme 204 u. (34 yueOHBIX Heflelb, 6 9. B HEJCIIO)

YpoBeHb YCBOCHHUSI POTPAMMBI — YTITyOJICHHBIN.

eau u 3aqa4m npeaMera.

B coorBerctBuM ¢ ®DenepanibHbIM TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM cpeaHero (MOJHOTrO) oOmero oOpa3oBaHWS OCHOBHBIC LENHU

34aBCPHIAOIICTO STalla IKOJBbHOI'O 06pa3OBaHI/IH COCTOAT:

e B 3aBepUICHUH (HOPMUPOBAHMS y OOYYAIOIIMXCS — CPEACTBAMU KYJBTYPHI,
HAayKW, HCKYCCTBa, JUTEpaTypbl — OOIIEH KyJbTypbl U OTHOCHUTEIBHO
LIEJTOCTHOM CUCTEMBI 3HAaHWUM, NEATENBHOCTEN M MPEACTABIEHUNA O PUPOLE,

OOILIECTBE U YEIIOBEKE;

o (opmMupoBaHMM YCTOWYMBON MOTPEOHOCTH YYHUTHCS, TOTOBHOCTH K
HEMPEPLIBHOMY 00pa30BaHUIO, CAMOPA3BUTHUIO M CaMOBOCHHUTAHUIO, K
CO3UATEIIbHON M OTBETCTBEHHOUN TPY/IOBOM NEATEILHOCTH Ha 0Jaro ceMbH,

o0111eCTBa U TOCYJapPCTBA;

e Pa3BUTUM WHIUBUIYAJIIbHOCTH W TBOPYECKUX CIOCOOHOCTEH C y4eToM
npo(hecCHOHANIBHBIX HAMEpPEHUH, WHTEPECOB M 3alpocoB OOydaroluxcs,
HeoOxoauMocTh 3(P(HEKTUBHON MOATOTOBKH BBIMTYCKHHUKOB K OCBOCHHIO

nporpaMmm npodeccuoHaabHOTO 00pa30BaHUs;

o 00OecrnedYeHnH YCIOBUN 00YYEHUS U BOCIIMTAHMSI, COIUATTU3AINH U TYXOBHO-
HPABCTBEHHOT'O pa3BUTHUS O00y4aromuxcsi, (HOPMUPOBAHHS TPaXTAHCKON
WJICHTUYHOCTH, COLMAJIBHOTO CTAHOBJIEHUS JIMYHOCTH, CaMOpealu3allid B

conaJbHO B JTUYHOCTHO 3HAYUMOM ACATCIIPHOCTH.



VYrnyOneHHbIE ypOBEHb CHOCOOCTBYET TIOJYYEHHIO 00pa3oBaHusl B
COOTBETCTBHH CO CKJIOHHOCTSIMU U TMOTPEOHOCTAMHU YYallUXCsl, 0OECIIeUnBaeT Ux
npo(eCCHOHATIBHYIO OPHMEHTAllMI0 U camoomnpezeneHue. M3yuenue anreOpsl u
HavaJl MaTeMaTHYEeCKOT0 aHalu3a M T€OMETPUM Ha yriIyOJIEHHOM YpOBHE CTaBUT
LENbI0 3aBepUICHHE (OPMUPOBAHUS Yy OOYHAIOIIMUXCS OTHOCUTENIBHO LEIOCTHOU
CUCTEMBl ~ MAaTE€MaTUYECKUX 3HAHUM KAk OCHOBBI Ul  INPOJOJIKECHHUS

MaTeMaTU4eCKOro 00pa3oBaHUs B CUCTEME NMPO(eCcCUOHATBHOM MOATOTOBKHY.

Marematnyeckass MOATOTOBKAa Ha yriayOJEHHOM YPOBHE BKIIOYAET
TEOPETUYECKHE CBEACHHUS IO anredpe, HadajlaM MaTeMAaTUYECKOTO aHalIu3a,
TEOPUU BEPOSTHOCTEH M CTAaTUCTHUKE, T€OMETpHUH. M3ydueHue Kypca MaTeMaTHKH:
anreOppl M Hayal aHaju3a, €OMETPUM Ha YIIyOJEHHOM YpOBHE OTKpPBIBAET
JOTIOJTHUTENBHBIE BO3MOXXHOCTH JUJII COBEPUICHCTBOBAHUS HWHTEIUIEKTyaJIbHBIX U
TBOPYECKUX CHOCOOHOCTEN BBIMYCKHUKOB, PA3BUTHS UCCIENOBATEILCKUX YMEHUN

N HAaBBIKOB, (bOpMI/IpOBaHI/IH KYJbTYPbI MBIIIJICHHA 1 MAaTCMATHYCCKOI'O A3bIKA.



Yray0aeHHblil yPOBEHD
«CHCTEeMHO-TeOpeTHYeCKHE Pe3yJIbTAThD)

Paznen 1. BoINyCKHUK HAYYHTCS V. BbIlyCKHHK MOJYYUT BO3MOKHOCTH HAYUYHMThCS
Hemn JInst ycnentHoro npoioyiKeHus: 00pa3oBaHUs s obecneyenus 803MONCHOCMU YCNEUHO2O
0CBOCHUS 10 CHEUHUATIBHOCTAM, CBA3aHHBIM C IPUKIAIHBIM nPOOOJIICEHUS. 00PAZ08AHUS NO CREYUATbHOCHISM,
fipeamera MCIIOIb30BAHMEM MAaTEMATHKU CEA3AHHBIM C OCYUeCMBICHUEM HAYYHOL U
UCc1e008amenbCKoll 0esimenrbHOCmu 8 0oaacmu
MAMEeMAMUKU U CMENHCHBIX HAYK
TpeOoBaHus K pe3yjbTaTamMm
dnemenmol — CBOOOJHO OIEPUPOBATH! MOHATHAMHU: KOHEUHOE | Jocmudicenue pezynomamos pazoena ll;
meopuu
MHOJCEecCme u MHOKCCTBO, 3JIEMEHT MHOKECTBa, | onepupoeantb - NOHAMUeM onpedeﬂesz, OCHOBHbIMU
mamemamuue

CKOIL 102UKU

MOJIMHOKECTBO, IepeceyeHnue, oObEeIUHEHUE H
Pa3HOCTb MHOKECTB, YMCIIOBBIE MHOXECTBA Ha
KOOPAWHATHOM TIPSAMOW,

OTpE30K, WHTEpBal,

MOJYMHTEPBAJ, NPOMEKYTOK C  BBIKOJOTOH

TOYKOH, TpauuecKoe MpeCTaBIICHHE MHOYKECTB
Ha KOOPJAMHATHOW MJIOCKOCTH;

3aaBaTh ~ MHOXECTBAa  IIEPEUUCIICHUEM U
XapaAKTEPUCTUYECKUM CBOMCTBOM;
MMOHSTUSIMU:

OTIEPUPOBATH YTBEPKIECHUE,

sUOAMU OnpeodeieHUll, OCHOBHbLIMU BUOAMU MeOopeM,

NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEA,

onepuposamv  NOHAMUAMU  CHUEMHO20 U HeCHemHO20

MHOJICECMBA,

NPUMEHAMb Memoo0 MaAmemMamuyeckot UHOYKyuu O
npoBedeHUsl PACCYHCOeHUU U O00KA3AMenNbCme U Nnpu
peuleruu 3a0au.

B nosceonesHou owcuzHu U npu  U3VHeHUU  Opyeux

npeomemos:

! BHGCL " fajiee: 3HaTb ONPCACIICHUC MMOHATHA, 3HATh U YMETh 000CHOBEBIBATH CBOMCTBA (HpI/ISHaKI/I, €CJIM OHHU €CTB) TOHATHS, XapaKTCPU30BaATh CBA3U C APYTUMU NOHATHUAMU,
MpeACTaBJIAsA OJHO NOHATUC KAK YaCTh LEJIOCTHOTI'O KOMIUICKCA, UCIIOJIb30BATh NOHATUC U €TI0 CBOICTBa Ipu NpoOBEACHUU paCCY)KHCHHﬁ, J0Ka3aTeJIbCTB, pCHICHNH 3a1a4.




OTPULIAHUE YTBEPKIACHUS, UCTUHHBIE U JIOKHbBIC
YTBEPKACHUS, NPUUYMHA, CIIEICTBUE, YACTHBIN
city4ail oOlIero yTBepsKeHus, KOHTPIPUMED;

— TPOBEPSTH MPUHAJIEKHOCTD AJIEMEHTA
MHOECTBY;

— HaxXoIUTh  TNepecedyeHue U  OOBbEIUHECHUE
MHOJECTB, B TOM 4YHCIIE NPEACTABICHHBIX
rpaguueckd Ha YUCJIOBOM TpsIMOM W Ha
KOOPJIMHATHOM INIOCKOCTH;

— TPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIACHUS ISl
000CHOBaHUSI UICTUHHOCTH YTBEPKICHUH.

B noeceonegnou xcusHu u npu uzydeHuu opyux
npeomemos:

— WCIOJIb30BaTh  YHWCIOBBIE  MHOXECTBA  Ha
KOOPJIMHATHOM TMPSIMOW M HA KOOPAVMHATHOWU
IJIOCKOCTH JIJI1 OIIMCAHUSI PEAIbHBIX MTPOLIECCOB
U SIBJICHUM;

— TPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHUA B

CUTYalUsIX MOBCEIHEBHOMW KU3HU, NP PELIEHUN

UCNONIL308AMb MEOPEMUKO-MHONCECMBEHHDLU A3bIK U
AZbIK JI02UKU OJ151 ONUCAHUSL PEANbHbIX NPOYECco8 U
A61eHUll, NPU peueHuU 3a0ay 0py2ux y4eoHbix

npeomemos




3aa4 U3 Ipyrux npcamMcToB

Yucna u — CB00OHO OIIEPUPOBATH nousituamu: | ocmuoicenue pesynomamos pasoena ll;
8blparcenus
HATYpaJIbHOE YKCJIO, MHOXKECTBO HATYPAILHEIX | C60000HO ONepuposams YUCI068bIMU MHOICECTBAMU NPU
qucell, LeI0e YUCIIO, MHOYKECTBO LICJIBIX YUCEIN, | PeueHuu 3a0a4;

OOBIKHOBEHHAss JpoOb, JecATHYHAs JApOOb, | NOHUMAMb NPUYUHBL U OCHOBHbLE UOCU PACULUPEHUS]
CMEIIaHHOE YHCJIO, PAIMOHAIBHOE YHCIIO, | YUCIOBbIX MHOMCECNE,

MHOXXCCTBO PalrOHAJIbHBIX YHUCECII, 61a0emb OCHOBHbIMU NOHAMUIMU meopuu oenumocmu

UPPALMOHAILHOE YHCIIO, KOPEHb CTENEHH N, | 1pU peulenuu CmaHoapmublx 3a0a4

JEeHCTBUTEIBHOE YHCIIO, MHOKECTBO | UMemb 6a306ble NPeOCMABIeHUsL O MHONCECTNE
NCUCTBUTENBHBIX ~ YHCEJ,  TeOMETpHYecKas | KOMMIEKCHbIX Yucel,

UHTEpIpeTaIys HaTypaJbHbIX, LENBIX, | CB0000HO BbLINOIHAMb MONCOECTNEEHHbIE
paLMOHAIBHBIX, IEHCTBUTEIBHBIX YHCEIT; npeobpazo8anus mpu2oHOMempu4ecKux,

— TIOHMMaThb M OOBACHATH PAa3HUIy MEXKIy | J02aPUDMULECKUX, CIMENEHHBLX 8bIPANCCHULL;
MO3ULMOHHONW W HEMO3UIMOHHON cucteMamu | 61ademv popmynou bunoma Heiomona,
3aIIUCH YHUCE,; NPUMEHMb NPU PeUuleHUl 3a0ay meopemy O JUHEHOM
— TMEPEBOJAUTh YHCJIA U3 OJHOM CHCTEMBI 3alHCH npeocmasnenuu HOJJ;
(CHUCTEMBI CUMCIIEHHUS) B IPYTYIO; npumenams npu pewlenuu 3aoay Kumaiickyio meopemy

— JIOKa3bIBATh Hu HUCIOJIb30BaTh MIPU3HAKHA 00 ocmamkax;

JETUMOCTA CYMMBI W TPOU3BENCHUS TIPH NPUMEHAMb NpuU peueHuu 3a0a4 Manyio meopemy




BBIIIOJTHCHUHN BBIYMCICHUN U PCIICHUH 3a1a4,

BBIMOJHATh ~ OKPYIJIEHHME  pallMOHANbHBIX U
MppanOHaIbHbIX qucen c 3a1aHHOMN
TOYHOCTHIO;

CpaBHUBaTh JCHCTBUTEIbHBIE YHC]IA PAa3HBIMU
crocobamu;
yHOOpPSiAOUMBATh YMCIIA, 3allCaHHbIE B BUJIEC
OOBIKHOBEHHOW M JECATHYHOW apOoOH, dYHuCIa,
3aIliCaHHbIC c HCIIOJIb30BaHUEM
apu(METHICCKOTO0 KBAJPATHOTO KOPHS, KOpHEH
CTETICHH OOJIbIIIE 2;

Haxoauth HOJl u HOK pa3ueiMu criocobamu u
WCII0JIb30BaTh UX IPY PEILICHUH 3a/1aY;
BBITIOJTHATh BBIYMCIICHUS M MPEeoOpa3OBaHUS
JICHCTBUTEIIbHBIC

BBIDOKECHUM, COJEpKALLIUX

4yyciia, B TOM YMCJIE KOPHHM HaTypaJbHBIX
CTCIICHEH;
BBINIOJIHSATD

CTaHAaPTHBIC TOXICCTBCHHBIC

npeoOpa3oBaHUs TPUTOHOMETPUYECKHX,

Depma,

YMemb GblNONHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU
cucmeme CUUCIeHUs,

NPUMEHSAMb NPU PeUeHUlY 3a0ad MmeopemuKo-4uciossle
@dyuKyuu: wucio u cymma oeaumenet, QyHxkyuio Jinepa;
NPUMEHAMb NPU peuleHul 3a0ay yenuvle opoou,
NpUMeHsmsb NpU peueHuy 3a0a4 MHO204IeHbl C
oelicmeumenbHbIMU U YeablMu Koagduyuenmamu,
61a0emsb NOHAMUAMU NPUBOOUMDLIL U HENPUBOOUMDBLLL
MHO20YJIEeH U NPUMEHAMb UX NPU PeueHUulY 3a0a4,
npumenamo npu peuwtenuu 3a0a4 OCHOBHYI0 meopemy
aneeopwl;

NPUMEHSAMb NPU peueHuly 3a0a4 npocmetiuiue yHKyuu
KOMNJIEKCHOU NePeMEHHOU KaK 2eoMempuyecKue

npeobpazosanus




JIOFapI/I(i)MH‘IeCKI/IX, CTCIICHHBIX,

MppalMOHAIbHBIX BBIPAKECHUM.

B nosceonesnou scuznu u npu usyueHuu opyeux
npeomemos:
— BBINOJHSATH u

00BACHATH CpaBHCHHC

PE3YJILTAaTOB BBIUMCIICHUU IIpu PCHIICHUHN

IMPAKTHICCKUX 3ajJa4, B TOM qHCJIc

NPUOIMKEHHBIX ~ BBIYMCICHUH,  UCIOJB3YS
pa3Hble CIOCOOBI CPAaBHEHMI;

— 3aIuChIBaTh, CPABHUBATH, OKPYTJISTh YHCIIOBBHIE
JTAHHBIE peaJIbHBIX BEJIWYUH C UCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPECHUS;

COCTaBJISATh U OLICHUBATh PA3HBIMHU CIIOCOOAMU
YUCJIOBBIE BBIPAKECHUS TIPU PEIICHUU

MPAKTUYECKUX 3aJ]1a4 U 33/1a4 U3 JIPYTUX YIECOHBIX

IPEIMETOB

Ypagnenusu | — CpoGomHO OIEpUPOBATH noustusimu: | Jlocmuoicenue pesynomamos pazoena ll;

Hepaeséencmea
ypaBHEHHE, HEpPAaBEHCTBO,  PABHOCWIBHBIEC | — CBOOOOHO oOnpedenams Mun u 6vloupams Memoo
ypaBHCHUST M  HEPAaBEHCTBa, ypaBHCHHUE, peulenus  NOKA3AMeNbHbIX U J102apUuMuyecKux




ABJAOIICCCA CIICACTBUCM JpPYyroro ypaBHCHUA,

ypaBHEHUSI, PABHOCWJIbHbIE Ha MHOXECTBE,
pPaBHOCHUJIbHBIE MTPEOOPa30BAHUS YPABHEHUI;
peuaTth pa3Hble BUIAbl YPABHECHUN U HEPABEHCTB
U HUX CHUCTeM, B TOM 4YHUCIE HEKOTOpPbIC
ypaBHeHus: 3-i1 u 4-i cremneHeu, JpoOHO-
palMOHAIIBHBIE U UPPALMOHAJILHBIC;

OBJIAJETh OCHOBHBIMHM THIIAMH I1OKA3aTEJIbHBIX,
norapupMUUIECKUX, UppalioHaIbHBIX,

CTCIIEHHBIX YPaBHEHUW MW  HEPABEHCTB W
CTaHJAPTHBIMU METOJAMH MX PEIIEHUN U
IIPUMEHATh UX IIPU PELICHUM 33]1a4;

IpUMEHATH  Teopemy bedy K  peuieHuro
YpPaBHEHUH;

NpUMEHATH TeopemMy Buera s pemeHus
HEKOTOPBIX YPABHEHUM CTEIIEHU BbILIE BTOPOW;
[IOHUMAaTh CMBICI TEOPEM O PABHOCWJIBHBIX U
HEPABHOCWJIbHBIX TMPEOOpa30BaHUSIX YpPaBHEHUI

U YMCTb UX NOKA3bIBATh,

ypagHeHuu u HepaeeHcms, UPPAYUOHANbHBIX

VpaGHeHuu U HepageHcme, MpUSOHOMEmpUdecKux
VPA8HeHUU U HepageHcme, Ux CUucmem,

Cc80000HO peuiamsb cucmembl TUHEUHbIX YPAGHEeHU,
pewams OCHOBHbIE MUNbL YPAGHEHUU U HEepa8eHCmE C
napamempamul,
npuMeHsms — Npu  peuwleHuu  3a0ay  HepaseHcmed
Kowu — Bynaxosckoeo, bepuynnu;

umMems npeocmaegieHue O HePAGeHCMBAX MeHCOy

cpedewu CmMenerHHvIMU




BIQJIETh METOJAaMH  DELICHUS  YpaBHEHMHIA,
HEpPaBEHCTB M HUX CHCTEM, YMETh BBIOMpATh
METO/ pelIeHUsI 1 0OOCHOBBIBATH CBOM BBHIOOD;
HCIIOJIB30BaTh METOJ| MHTEPBAJIOB ISl PEILICHUS
HEpaBeHCTB, B  TOM  4YHClIe€  JpOOHO-
palMOHAIBHBIX W  BKIIOYAIONIMX B  ce0s
UppalOHaJIbHbIC BBIPAXKECHMUS;

pemiatb  anreOpamvyeckue  ypaBHEHHMsS U
HEPAaBEHCTBA, U WX CHCTEMBI C MapaMeTpaMu
anredpandeckuM U rpaduyecKuM METOaMU;
BJa/IeTh pPa3HbIMM METOJaMH JI0Ka3aTelbCTBa
HEPaBEHCTB;

pelaTh ypaBHEHUS B IIENIbIX YHCIIAX;
M300pakaTb ~ MHOXKECTBA  Ha  IJIOCKOCTH,
3aJlaBaeMble YpaBHEHHSIMH, HEPAaBEHCTBAMH M MX
CUCTEMaMHU;

CBOOOJTHO  HCHOJB30BaTh  TOXIAECTBEHHBIC
npeoOpazoBaHusl TMPH PEUICHUH YpPaBHEHUH U

CHUCTEM YpPaBHEHUM




B nosceonesHoll dcu3nu u npu u3yyeHuu opyeux
npeomemos:

— COCTaBJIATh U peEIlaTh ypaBHEHHUsS, HEPABEHCTBA,
UX CHCTEeMbl MpU pEUICHUU 3aJad JpYrux
y4eOHBIX MPEIMETOB;

— BBITIOJTHATH OLICHKY IPaBIOTIO00MS
pe3yJbTaTOB, MOJIY4YaeMbIX TpU  pEIICHUU
pa3IMuYHBIX YpaBHEHHWH, HEPaBEHCTB H UX
CHUCTEM TMpH PEIICHUHU 3a7ad APYTUX y4eOHBIX
PEIMETOB;

— COCTaBIIAATh U peIIaTh YPaBHEHUS U HEPABEHCTBA
C TapaMeTpaMH MpH PEUICHUH 3aAad APYTux
y4eOHBIX NMPEIMETOB;

— COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WM HX
CUCTEMY, OIHCHIBAIONINE PEAThbHYIO CHUTYaIIHIO
WIM TPUKIAJHYI0 3a1ady, HHTEPHpPETUPOBATH
MOJTyYeHHBIC PE3yIbTaThI;

— WCHOJB30BaTh MPOTPaMMHBIE CpEACTBA TIpU

pe€mICHUKU OTACJIBHBIX KJIACCOB ypaBHeHI/Iﬁ n




HCPABCHCTB

Dynkyuu

Brnanets MOHATHSIMH: 3aBUCUMOCTD BEJTUUNH,
(GYHKIMS, apryMEHT U 3HaYeHHE (PYHKIINY,
00J1acTh ONpeeNieH!s] U MHOXKECTBO 3HAUEHUI
(yHKUIMHU, TpaUK 3aBUCUMOCTH, TpaPuK
(GyHKIMH, HYyIU QYHKIIUH, IPOMEXKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHUE HA YHUCIOBOM
MPOMEXYTKE, yObIBAaHHE HAa YUCIOBOM
IPOMEXYTKe, HauOoJbllee 1 HauMEHbIIIee
3HaueHNe PYHKIIMH HA YUCITIOBOM IIPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEPUOJI, YeTHAS U
HeueTHast QyHKIUU; YMETh IPUMEHSTh 3TH
MOHSITHSI TIPH PEIIICHUHN 33]1aY;

BJIQ/IETh MOHITUEM CTEIeHHAs (PYHKIINS; CTPOUTH
ee rpauK ¥ yMeTh IPUMEHSATH CBOICTBA
CTETICHHOH (DYHKITUH MIPH PEIICHUN 33]1aY;
BJIa/IETh MOHSATUAMHU MOKa3aTeabHask PyHKINS,
HKCIIOHEHTA; CTPOUTH UX TpadUKHi U yMETh

MIPUMEHSTH CBOMCTBA MOKA3aTENbHON (DYHKIIHH

Locmuoicenue pezyromamog pazoena I,

gradems NOHAMUEM ACUMNINOMbL U YMEMb €20
NPUMEHAMb NPU peuleHuy 3a0ay;

NPUMEHAMb MemOoObl peuleHUs: NPOCMetuiux
ouppepeHyuanbHbvix ypasHeHull nepeo2o U 6Mopo2o

Nnops0KO8




[IpU PEILLICHUY 3a7a4;
BJIa/IETh MOHATHEM JorapudmMuyeckas QyHKIUS;
CTPOMTH €€ rpauK U yMETh IPUMEHSITH CBOMCTBA
JgorapupMUUEcKor (GYHKIMH [IPH pELICHUN
3a1ad4;

BJIQ/IETh MOHITUSIMH TPUTOHOMETPUUECKUE
(YyHKUMU; CTPOUTH UX TPa(UKU U YMETh
MPUMEHSTHh CBONCTBA TPUTOHOMETPUIECKIX
(YHKIMI IpU peleHnH 3a/1ay;

BJIAJETh MOHATHEM OOpaTHAsI PYHKIMS;
OPUMEHATDH 3TO MOHSTHE NIPU PEIIECHUH 3a7ay;
NPUMEHSATH MIPH PEIICHUH 3a7a4 CBOMCTBA
(YHKIIHMIA: 4eTHOCTh, IEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

NPUMEHSATH MPH PEIICHUH 337249 MPeoOpa3oBaHus
rpaguKoB QYyHKIIHIH;

BJIa/I€Th NOHATUAMHU YU CIIOBAs
MOCTIEI0BATEIHHOCTD, apu(MeTHIECKas 1

IrcOMCTPHUUCCKAA IIPOrpeCCusd;




IIPUMEHSATH IIPU PELICHUH 3a]1a4 CBOWCTBA U
MpU3HAKU apU(PMETUYECKOIN U TeOMETPHUUECKOM

IIPOrPECCUN.

B noeceonesnou yxcusHu u npu usydeHuu opyeux

VUEOHBIX NPeOMemos.
OTpeNeNiaTh Mo TpauKkaM W HCIOJIB30BAThH IS

pelleHrsT  OPUKJIAJHBIX  3a7ad  CBOMCTBA
pEbHBIX  TPOIECCOB M 3aBUCHMOCTEH
(HanOonplIMe W HAMMEHbIIUE  3HAYCHUS,
MPOMEXYTKH  BO3pacTaHuss U  yOBIBaHUSA
(YHKIIMM, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,
ACUMIITOTBI, TOUKH TEepernoda, mepuos 1 T.1.);
UHTEPIPETUPOBATh CBOMCTBA B  KOHTEKCTE
KOHKPETHOM NIPAaKTHYECKON CUTYallNH;
ompenenATh Mo  rpadukaM  TpocTeumme
XapaKTePUCTHKN TEPUOAMYECKUX IPOIECCOB B
OMOIOTHH, YKOHOMHUKE, MY3bIKE, PAJUOCBSI3H H

1p. (aMIUIUTY1a, IEPUOJ U T.I1.)

Inemernmot
mamemamuye
CK020

— Bumaners monsiTueM O€CKOHEYHO yOBIBAOIIIAS

—  Jlocmuoicenue pezynrbmamog pazoena II;




anaiusa

reoMCTpHUICCKasd IIporpecCusd U yMCThb

IIPUMEHSITH €r0 MPU PELIEHUU 3a/1a4;

— HIPUMCHATD JJIA PCUHICHUA 3aaa4 TCOPHUTIO

IMpCaciioB;

— BJIaACTh ITOHATHUAMH OCCKOHEYHO OOJBIINE U

OECKOHEYHO MaJIbI€ YUCJIOBBIE
MOCJIE0BATEILHOCTH U YMETh CPABHUBATH
OECKOHEYHO OOJIBIINE U OECKOHEYHO MAaJIbIE

IIOCJICA0BATCIIbHOCTH,

—  BJIQJIETh NOHATUSAMU: TPOU3BOAHAS PYHKIUU

B TOYKE, IPOU3BOIHAS (DYHKIINY;

— BBIUHCJEITL  IIPOM3BOJHBIC  3JICMCHTAPHBIX

GbyHKIUN 1 UX KOMOWHAIIHI;

— HCCICA0BATh (I)YHKI_[I/II/I Ha MOHOTOHHOCTb H

DKCTPEMYMBI;

— CTPOUTH TIpaUKU U TPUMEHSTh K PEIICHUIO

3aJga4, B TOM 4HCJIC C IIapaMCTPOM;

— BJIaACTh IIOHATHCM KacCaTCJIbHasd K rpa(bHKy

(GYHKUMK U YMETh NIPUMEHSTh €ro Mpu pelieHuu

Cc80000HO  61a0emb  CMAHOAPMHBIM — ANNAPAMOM

MAMEeMAMUYecKoco  aHamuza 01 GblUUCTIeHUs.
NPOU3BOOHBIX PYHKYUU OOHOU NEPEMEHHOU;

C80000HO NpUMeHAMb annapam MamemamuiecKo2o
ananuza Oas UCC1e008aHus YHKYUL U NOCMpoeHust
epagukos, 6 mMoOM  uyuclie  UCCLe008aHUA  HA
BbINYKIOCD,

onepuposams NOHAMUEM NepeooodPaA3HOU PYHKYUU O
peuenus 3a0au;

061a0emb OCHOBHbIMU C8eOeHUsIMU 00 unmezpae

Hvromona—Jleiibnuya u e2o npocmeuuux
NPUMEHEHUSX,
onepuposamu 8 CMAHOAPMHBIX cumyayusix

NPOU3BOOHBIMU BbICULUX NOPAOKOS,

yMemv NpUMEHAMsb NpU peuleHuu 3a0ad Ce80Ucmea
HenpepuléHbIX OYHKYUI,

yMemb NPUMEHAMb NpU peueHuu 3a0ad meopemvl

Beuepwmpacca;




3ajady;

— BIAQJACTh IMOHATUSMHU IEpBOOOpazHas (PyHKLMS,
ONIPENIECIICHHBIA NHTETPA;

— InpuMeHATh Teopemy HbproroHa—JleliOHuIa U ee

CICACTBHUA AJIA pCHICHUS 3a/4a1.

B noseceonesnou srcuznu u npu usyueHuu opyeux
VUEOHBIX NPeOMemos:

— PpfuiaTb IIPHUKIAAHBIC 3aJa4d U3 6PIOJIOFI/IH,

(1)I/I3I/IKI/I, XUMHU, 3KOHOMUKHU u

JPyTuX

OpPEeAMETOB, CBSI3aHHBIE C  HCCIIEIOBAHHEM
XapaKTEPUCTHUK MPOLECCOB;

—  MHTEPHPETUPOBATH NOJYUYCHHBIE PE3YJIbTATHI

— ymems

ymemo BbINOJIHAMb I’lpu6ﬂu9fC€HHbl€ 6blHUCTIEHUA

(MemoObl  peuilenus — YpasHeHull, BbIYUCTICHUS

onpeodeneHHo20 unmezpana);
NPUMEHAMb  NPUTIOdCEeHUe NPOU3BOOHOU U

Onpedeﬂelmoeo unmezepaia K  peueruro 3a0ay

ecmecmeOo3HaAHUA,

e1a0emo NOHRAMUAMU emopas I’lpOMS’BO()Ha}Z,

8LINYKIOCMb 2paghura QyHKYuu u ymems ucciedo8ams

@DYHKYUIO HA 8LINYKIOCMb

Cmamucmux | OniepupoBaTh OCHOBHBIMU OMUCATEIHHBIMU Hocmuorcenue pezynomamos pazoena ll;

au meopun

eeposmmnocme XapaKTepUCTHKaMH YHCIIOBOTO Habopa, uMems npedcmasienue 0 YeHMpaibHOU NPedelbHOl
i, 102UKa u

KOMBUBTmOp MOHATHEM T'€HepalIbHasi COBOKYITHOCTh U meopeme;,

uKa

BBIOOPKOH U3 HEE;

— OIICpHUPOBATH ITOHATHUAMM: qacToTa n

BCPOATHOCTD CO6BITI/ISI, CymMMa U IPOU3BCACHUC
BBIYHNCJIATD

BEPOSITHOCTEN, BEPOSATHOCTHU

uMemov npedcmasiieHue 0 8blO0POYHOM KOIPhuyuenme

Koppenayuu u JUHeuHoU pecpeccuu;

umemnio npedcmaeﬂenue O cmamucmudecKux cunomesdx u

npoeepke cmamucmu4eckou cunomessl, O




COOBITHI HAa OCHOBE ImoACYCTa 4Yncijia HCX0J0B,

BJIA/ICTh OCHOBHBIMH HNOHATUAMUA
KOMOMHATOPUKM M YMETh HMX HPUMEHATH NpPH
pELICHUH 3aad4;
UMETh TPEJCTaBICHUE 00 OCHOBaxX TEOpUU
BEPOSATHOCTEN;
UMETh

NpCaACTAaBJICHUC 0 AUCKPCTHBIX U

HEMPEPBIBHBIX ~ CIy4YalHBIX  BEJIWYHMHAX, U
pacrpeneNeHusaX, O He3aBUCUMOCTH CIy4ailHbIX
BEJINYWH;

UMETh NPEACTaBIECHUE O MaTEeMAaTHYECKOM
OKHMJIaHUU U JUCTIEPCUU CITyYalHBIX BEJIMUUH;
UMETh MIpEeCTaBIICHNUE 0 COBMECTHBIX
pacrpeeneHusaX CIy4YaiHbIX BEJINYH;

INOHHUMAaTb CYTb 3dKOHa OOJBIINX YHCET MU

BBIOOPOYHOTO METO1a M3MEpPEHUS
BEPOSITHOCTEW;

AMETh  NOPEACTABICHHE O  HOPMAIBHOM
pacnpeAeneHud W~ IOpUMeEpax  HOPMAaJbHO

cmamucmuke Kpumepus u ee ypoeHe 3HA4UMOCHU,

uUMemyv npedcmasieHue o Ce:A3U IMNUPUYECKUX U
meopemuyeckux pacnpeoeieHull,

uMemv npedcmasieHue 0 KOOUpOSaHUuU, 080UUHOLL
3anucu, 08OUYHOM Oepese;

61a0emb OCHOBHBIMU NOHAMUAMU meopuu 2pagos (epag,
sepuiuna, pebpo, cmenensv 8epulutbl, Nyms 8 epage) u
YyMemb NPUMEHAMb UX NPU peuleHuU 3a0a4;

uMemv npedcmasieHue 0 0epesbsix U ymems NPUMEHsMb
npu peuleHuuy 3a0ay,

enademsb NOHAMUEM CEAZHOCMb U YMemb NPUMEHAMb
KOMHOHEHMbl C8A3HOCIMU NPU PeUuleHUU 3a0ay;

YyMemb 0Cyuecmansams nymu no peopam, 06xoovl pedep u
sepuiun epaga,

umemsv npedcmasierue 00 UNEPOBOM U AMUTLIMOHOBOM
nymu, umems npedcmasieHue 0 mpyoHoCcmu 3a0ayu
HAXO0HCOCHUSL 2AMUILINOHO8A NY MU,

— e1a0emv  NOHAMUAMU

KOHEYHble u cueninble

MHOJHCECmMBa U ymenib UX NPUMEHANb npu pelueHuu




pacnnpcaciaCHHbIX CﬂyqaﬁHBIX BCJINYHNH,
HUMCTDb IMpCaACTABJICHUC 0 KOoppisinun

CJIy‘-I&ﬁHBIX BCINMYHH.

B noeceomnesnoti scusnu u npu uzyuenuu opyaux

npeomemos:
BBIYMCIIATh WM  OIICHWBATh  BEPOSTHOCTH

COOBITHH B peasIbHOM KU3HU;
BBIOMpATH METO/IbI MOAXOASIIETO

MPEACTABICHUS U 00paOOTKH JaHHBIX

3a0ay;

— yMemb  NPUMEHAMb  Memoo  MamemMamuieckou
UHOYKYUU,

— YyMemb npumeHAmb npuHyun /fupuxie npu peuieHuu

3a0ay4

Texcmoewie
3a0auu

Pemate pas3HbIe 3aJ1a4u TTOBBIILIEHHOMN
TPYIHOCTH;

aHAJIM3UPOBATh YCJIOBHE 3aJlayd, BBIOMPATH
ONTUMAJILHBIA ~ METOJ]  pEIICHHS  3ajayu,
paccMaTpuBasi pa3InuyHbIE METOIbI;

CTPOUTH MOJENb PEUICHUs 3aJayd, MPOBOIUTH
JIOKa3aTeIbHbIE PACCYXKJICHHUS TPU pEIICHUU
3a/1a4u;

pemarh  3amadu,  TpeOyromme — mepedbopa

BapUaHTOB, MPOBEPKH  YyCIOBUW,  BBIOOpA

Jlocmuoicenue pesynomamos pazoena |l




ONTUMAJILHOTO Pe3yJIbTaTa;

— aHaAJIU3UPOBATH " HHTEPIIPETUPOBATH
MOJYYCHHbIC PEIICHUS B KOHTEKCTE YCJIOBUS
3a7a4H, BBIOWpATh pelieHus, HE
MPOTUBOPEYAIIINE KOHTEKCTY;

— TEPEeBOAUTH MPHU PELICHUU 3a/1adyi UHGOPMAIUIO
U3 OJIHOM (POpMBI 3alMCH B JPYTYIO, UCTOIB3YS
MpU  HEOOXOJUMOCTH  CXEMbI,  TaOJIUIIbI,

rpaduku, AMarpaMMel.

B nosceonesnoui orcuznu u npu usyuenuu opyaux
npeomemos:

— peuiatb MPAaKTHYCCKUC 3aJadud MW 3aJa4u U3

IPYTUX NPEAMETOB

T'eomempusn

— Brnagers reoMeTpuyeCcKMMHU IOHATHAMHU IIPU
PELIEHNHN 33/1a4 U MPOBEICHUN MAaTEMAaTUYECKUX
paccyXICHUN;

— CaMOCTOSITENBHO (HOpMYIHpPOBaTh ONpEAeTICHUs
r€OMETPUYECKUX (PUTYP, BBIABUTATh TUIIOTE3bI O

HOBBIX CBOMCTBax U IMpu3HaKax rcOMCTPUICCKHUX

Hmemv  npedcmasnenue 06  aKCUOMAmMuyecKkom
Mmemooe,

671a0emb NOHAMUEM 2eOMempudecKue Mecma moyex 8
npoCmMpancmee u ymems NPUMEHAMb UX O]l peuleHUs
3a0ay;

yMemv NPUMEHAmMb Ol peuleHuss 3a0ad Ce0uUcmea




¢uryp u oOOCHOBBIBATH WJIM OMPOBEPrarh HX,
00001IaTh WM KOHKPETH3UPOBATH PE3YIbTAThHI
HA HOBBIX KJjaccax Guryp, MNOpoOBOAUTH B
HECJIOKHBIX ClTydasix Kiaccupukaiuio Guryp mo
Pa3JIMYHBIM OCHOBAHUSIM;

UCCJIEIOBATh YEPTEXH, BKIIOYas KOMOWHALIMH
buryp, U3BIEKaTh,

peoOpa3oBLIBATH

UHTEPIIPETUPOBATh U
nH(pOpMAaIIHIO,
NPEACTABICHHYIO Ha YEPTEKAX;
pemarh 3aJa4yl F€OMETPUYECKOTO COJICPHKAHUS,
B TOM 4YHUCJE B CHUTyallUsIX, KOTJa aJropuTM
pelieHuss He cleayeT SBHO U3 YCJIOBUS,
BBITIOJIHATh HEOOXOJAUMBIC JJI PEIICHUs 3a]lauu
JOTIOJIHUTENIbHBIE ~ TIOCTPOEHUSI, HCCIEA0BaTh
BO3MOXXHOCTh TPUMEHEHUSI TeopeM U (PopMyI
JUTSL PEIICHUS 3a/1a4;
yMeTb  (QopMynupoBaTh M JOKa3bIBaTh
T€OMETPUYECKHUE YTBEPKICHHUS;

BJIaACTh IIOHATHUAMH CTCPCOMCTPHHU: IIPHU3MA,

NIOCKUX U OBY2PAHHBIX Y208, MPEexXepaHHo20 yeid,
meopembl KOCUHYCO8 U CUHYCO8 Ol MpPexepaHHo2o
yena;
enaoemv — NOHAMUEM  NEPNEHOUKYIAPHOEe  CeueHue
NPU3MbL U YMemb NPUMEHAMb €20 NPU peuleHuu 3a0ay;
umems npedcmaenenue 0 08oticmeeHHOCmU
NPABUNIbHBIX MHO20ZPAHHUKOG,

61a0emb NOHAMUAMU YEHMPATbHOe U NAPALlelIbHOe
NPOEKmMupoBanue U NPUMEHAmsb UX Npu NOCMpOeHuu
ceyeHUll MHO20SPAHHUKO8 MEmOOOM NPOEKYULL,

umMemsv npeocmasienue 0 pa3eepmKe MHO20SPAHHUKA U
Kpamuauuiem nymu Ha noGepPXHOCMU MHO202PAHHUKA,
umMems npedcmasgieHue 0 KOHUYEeCKUX CeYeHUsx,
umems npeocmaegnenue 0 Kacawuxcs cgepax u
KOMOUHaAyuu mesl 8pawjeHuss u ymems NpuMeHsamv ux
npu peueHuly 3a0a4;

NPUMEHSAMb NPU peuleHUuU 3a0ay GopMyny paccmosatus

oM MoyKU 00 naockocmu,




MapaJuICIICIIUIICH, ITUpaMHuaad, TCTPAdAp,

UMETb IpeCTaBICHUS 00 aKCUOMax
CTEPEOMETPUU M CIEACTBUSAX M3 HUX U YMETh
IOPUMEHATDH UX MIPH PEIICHNUH 33]1a4;

YMETb CTPOUTH CEYEHUS MHOTOI'PAHHHUKOB C
UCIIOJIb30BAaHUEM DAa3JIMYHbIX METOJOB, B TOM
YHUCIJIE U METOAA CJIEIOB;

UMETh IMPEACTABICHUE O CKPELIUBAKOIINXCS
NpSMBIX B TPOCTPAHCTBE M YMETh HAXOAMTH
yrOJI U PACCTOSIHUE MEXKITY HUMU;

OPUMEHATH  TEOPEMBI O  IAPALIEIBHOCTH
NpSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE MPH
pELICHUH 3aa4;

YMETh IPUMEHSTH napajuieIbHOE
IPOEKTUPOBAHUE JJIs1 U300paxkeHus: puryp;
YMETh MPUMEHSATH NEePHEeHAUKYIIPHOCTH
MPSAMOM U IUNTIOCKOCTH IPH PELIEHUH 33/aY;
BIIAJIETh

IIOHATHUAMUA OPTOIrOHAJIbHOC

IMPOCKTUPOBAHUEC, HAKJIOHHBLIC WM HMX IIPOCKIHH,

61a0emsb  PA3HLIMU  CHOCOOAMU  3A0aHUSL  NPAMOU
VPABHEeHUAMU U YMemb NPUMEHAMb NpU pPeuleHUU
3a0au,

NPUMEHAMb NPU peulenuy 3a0ay U 00KA3AmelbCmee
meopem 8eKmMopHbILL MEMOO U MemoO KOOPOUHAM,
npeocmaenenue 06 obvema,

umembsv aKkcuomax

dopmynet  06vemos

napainenenunedd, npumbl U NUPAMUObL, Mempa’aopa

NPUMEHSIMb NPSAMOY20TbHO2O
npu peuieHuu 3a0au;

NpUMeHsAmsb meopemvl. 00 OMHOWEHUAX 00beMOo8 npu
peuenuu 3a0a4;

NPUMEHSAMb UHmMe2pal OJisl 8bIYUCIeHUsT 00beMo8 U
nogepxHocmell mei 6paAujeHUsl, BbIYUCTEHUS NAOWAOU
cghepuueckozo nosica u 00vema waposozo Closi;
umMems npeocmasienue 0 O0BUINICEHUSX 8
npocmpancmee. NapaiilelbHOM nepeHoce, CUuMmMempuu
YEHMPANbHOU

OMHOCUMENbHO njiockocmiu,

cummenpuu, noeopome  ONMHOCUMENBHO l’lpﬂ]VlOLZ

BUHMOBOU cummempuu, ymenib NPUMEHAMb UX NpPU




yMETh  TNPUMEHATH  TEOpeMy O  Tpex

MIEPIICHINKYJIAPAX MIPU PELICHUU 33]1a4;

BIIQJICTh  TOHSATHUSMHU  PACCTOSHHUE  MEXKIY
burypamu B MIPOCTPAHCTBE, o01mit
MIePIICHANKY ISP TIBYX CKPEITUBAOIIIUXCS

IPSMBIX U YMETh IIPUMEHATh UX IPHU PELICHUU
3a7ad4;

BJIAJICTh T[IOHSATUEM VYIOJ MEXIy IMpPSIMOU H
IUDIOCKOCTBI0O M YMETh IPUMEHATH €ro Ipu
pelLIeHNH 3a7a4;

BJIAJICTh TOHATHSAMU JBYTPAHHBIM YIOJ, YILOJ
MEKY

IUIOCKOCTAMH,  NEPHEHAUKYISIPHBIE

IUIOCKOCTU W YMETh TMPUMEHATh UX TMpHU
pelieHuu 3aaay;

BJIQJIETh MOHATUSMH TIPU3Ma, NTapajuie/Ieune u
MPUMEHSATh CBOMCTBA TMapaUIe/ICTIUNEIa TIPH
pelieHuu 3a1ay;
MTOHSATHEM

BJIA/IETH IIPSAMOYTOJIbHBIN

apaJuICICIINIIC n IMPUMCHATDH €ro Inpu

peuenuu 3a0a4;

umMems npedcmasieHue 0 NIOWAOU OPMOSOHATLHOU
npoeKyuU,
umems  npeocmagienue 0  MPEXSPAHHOM U
MHO202PAHHOM Yelle U NPUMEHSMb C8OUCMEA NJILOCKUX
Y208 MHO202PAHHO20 Y2ld NPU peueHuu 3a0a4,
umMems npedcmasieHusi 0 npeoobpazo6anuu noooous,
2oMoOmemuy U ymMems NPUMEHAMb UX NpU pelieHuu
3a0a4,

ymemsb pewamv 3a0ayu HA NIOCKOCMU Memooamu
cmepeomempuu;

yMmemv NPUMEHAMb POPMYIbl 00HbeMO8 NpU peuleHuu

3a0ay4




pEIIeHNH 3a7ad9;
BJIJICTh TIOHATUSMHU TTUPAMU/A, BUIBI THPAMH]I,
AJIEMEHTHI TPABWJIBHOW MHUPAMUILI W YMETh
NPUMEHAThH UX NP PEIICHUN 33]1aY;

UMETh TIPEJICTaBIIEHHEe O TeopeMe Ouiepa,
MPaBUJILHBIX MHOTOTPAHHHUKAX;

BIIQJICTh TIOHSATHEM IUIOIIAJA TOBEPXHOCTEH
MHOTOTPAaHHUKOB U yMETh NMPUMEHSATH €r0 IpH
pEIICHUH 3a/1a49;

BJIJICTh TOHATHUSIMH Tejla BpamieHus (IMIHHID,
KOHYC, map W cdepa), UX CEUECHHUs] U YMETh
MIPUMEHSTH WX TPU PEIICHUH 3a/1a9;

BIIQJICTh TIOHATHSIMHU KacaTeJIbHBIC TMPSMBIC H
TUIOCKOCTU U YMETh IPUMEHSITh U3 MPHU PEIICHUN
3ajad;

UMETh  TIPEJACTABJIICHUS O  BIMCAHHBIX W
OMHCAHHBIX cepax U YMETh MPUMEHSITh UX TPU
pEIICHUH 3a/1a4;

BJIAJIETH MOHATUAMHA 00BeEM, 00BbEMBI




MHOTOT'PaHHHUKOB, TEJI BpAICHUS W IPUMCHSTH
WX TPY PEIICHUN 33134,

MMETh MPEACTABJICHUE O Pa3BepTKE IMIJIMHIPA H
KOHyCa, IUIOIMIAId TIOBEPXHOCTH MHWJIMHIApPA H
KOHyCa, YMETh NPHUMEHSATH HX IPH PEIICHUH
3a11a4;

UMETh TIPEACTABJICHHE O Iulomaan chepbl u
YMETh IPUMEHSTH €0 TP PEIICHUH 3a]1a4;
yMEeTh pelaTh 3ajJaud Ha  KOMOWHAIUU
MHOT'OTPaHHUKOB 1 TEJI BpaIllCHHUS,

UMETh  TIpPEACTaBIIEHHWE O  ToJA00MH B
MPOCTPAHCTBE M yMETh pelaTh 3aJadd  Ha
OTHOIIICHHUE 00BEMOB u N ONENE

MMOBEPXHOCTEN MOAOOHBIX (UTYP.

B noeceonesnou xcusHu u npu usydeHuu opyeux

npeomemos:
COCTaBJISITh C  WCIOJb30BAHUEM  CBOWCTB

reOMETpUYECKUX  (QUryp  MaTreMaThuyecKue

MOACIN I PpeHICHHUA 3aJdad IIPAKTHYCCKOI'O




XapaKTepa U 3aJa4 M3 CMCIKHBIX IHUCHUILINH,
HCcCiacaoBaTb IMOJIYYCHHBIC MOACIN )41

UHTEPIPETUPOBATH PE3yIbTAT

Bexmopul u Bragers  NMOHATHAMH — BEKTOpel M ux | Jocmuoicenue pezynomamog pazoena ll;
KoopouHamsl — HaxoOoumev 06veM napaiieienunedd u mempa’ropa,
] KOOPIMHATHI;
npocmparncme 3A0AHHBIX KOOPOUHAMAMU CEOUX BEPUUUH,
e YMETb BBIIOJHATE OIEPaIK HaJl BEKTOPAMHU;
—  3a0a6amv NPAMYIO 8 NPOCMPAHCMEE,
HCITOJIH30BATh CKaJISIPHOE MIPOU3BEICHUE
—  HAX00UmMb pAcCMOsIHUE OMm MOYKU 00 NIOCKOCMU 6
BEKTOPOB MPH PCIICHUH 3a/1a4;
cucmeme KOOPOUHam;
IPUMCHATh ypPaBHCHHE IUIOCKOCTH, (HOPMYIY
—  HAX00UMb PACCMOSHUE MENCOY CKPEWUBAIOUUMUCS
PacCTOSHUSA MEXIY TOUYKAMH, YpaBHEHHUE chephl
NPSAMbIMU, 3A0AHHBIMU 8 CUCEME KOOPOUHAM
IpH PEIICHUH 3a/a4;
OPUMEHSATH BEKTOPHI M METOJ KOOpPAMHAT B
MPOCTPAHCTBE MPH PEIICHUN 331a4
Hcemopus MMeTh mpencTaBleHUE O BKIaAe Bhlgarommxcs | Jocmuowcenue pesynomamos paszoena |l
mamemamuxKku
MaTEeMaTUKOB B pa3BUTHE HAYKH;
MMOHMMAThH POJIb MATEMATHUKH B pa3BUTHU Poccun
Memoow Ucnonb3oBarh OCHOBHBIE Metoabl | Jocmudicenue pezyromamos pazoena ll;
mamemamuKku

A0Ka3aTCJIbCTBA, IPOBOAUTL AOKA3ATCILCTBO M

npuUMeHAms mamemamudecKue 3HaHUs K UCCe008AHUIO




BBITIOJTHATH OITPOBEPIKECHHUE;
OPUMEHSTh  OCHOBHBIE  METOJBl  pEIHICHUS
MaTeMaTHUYECKUX 3a/1a4;

Ha OCHOBE MaTE€MaTUYECKHX 3aKOHOMEPHOCTEH B
IPUPOE XapaKTEepU30BaTh KpacoTy u
COBEPIIIEHCTBO  OKPYXAalollero  MUpa U
IIPOU3BEJICHUI UCKYCCTBA;

IPUMEHSTH MPOCTEMIINE IPOrPAMMHBIE CPEICTBA
U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUN MaTEeMAaTUYECKUX 3a/1a4;
MOJIb30BAThCSl TMPUKIAJAHBIMU TPOTPAMMAMU |
MporpaMMaMH CHUMBOJIBHBIX BBIUMCICHUN JIs

HCCJICAOBAaHNA MaTCMAaTHYCCKHUX 00BEKTOB

OKPYIHCAIOwe20 Mupa (Mooeauposanue Quauieckux

npoyeccos, 3a0ayu IKOHOMUKU)




COIAEPXKXAHUE KYPCA

X KJ1ace

Auredpa 1 HaYaJIa aHAJIN3A

44 B Hene10, Bcero 136 u (mpoduabHbINA YPOBEHB)

«AJaredpa m Hayasa anaiamsa, 10», ar. FO. M. Koasrun, M.B. TkaueBa,

H.E. ®enoposa, M.U. llladynun - M.: «IIpocBemenue», 2018 r.

KypcuBoM B mnporpamMMe 0003HAaY€Hbl [UJAKTUYECKUE E€IMHMIIBI,
COOTBETCTBYIOIIME OJOKY pe3yJbTaTOB «BBIMYCKHUK MOJYYUT BO3MOKHOCTh

HaY4YUTBC».

1. Jearumocms uucen?

lonusmue oenumocmu. Jlenumocms cymmuvl u npoussederus. [lenrenue c
ocmamkom. Ilpusnaxu oenumocmu. Cpaenenusi. Pewenue ypasnenuti 6 yenvix
YUCTAX.

OcHOBHAag 1elp — O3HAKOMHUTHh C METOJAaMH PEUICHHS 3aJady TECOpPUHU
YHCEJI, CBA3aHHBIX C MOHATUEM JEITUMOCTH.

B naHHOM Teme paccMaTpHUBAOTCS OCHOBHBIE CBOMCTBA JICJIUMOCTH LIEJIBIX
Yyycesl Ha HaTypaJibHbIE YMCIIa W PEIIaloTCs 3aJaud Ha ompezencHue (akrta
JIEJIMMOCTH YUCEJI C OIIOPOM HA 3TU CBOMCTBA U MPU3HAKU JICIIMMOCTH.

PaccmarpuBarorcst cBoMCTBa CpaBHEHHMM. Tak Kak CpaBHEHUE 110 MOAYJIIO M
€CTh HE YTO MHOE, KaK «PAaBEHCTBO C TOYHOCTBHIO O KPAaTHBIX m», TO MHOTHE
CBOMCTBA CpPaBHEHHMM CXOXXHU CO CBOMCTBAMHM 3HAKOMBIX YYallUMCS PABEHCTB
(cpaBHEHHS TIO OJHOMY MOMYJIIO MOWICHHO CKJIAJIBIBAIOT, BBIYUTAIOT, MEPEMHO-
JKaIoT).

3agaun Ha UCCIEIOBAHUE JEIMMOCTH YKCENI B TEOPUU YHUCEN CUUTAIOTCS

MCHEC CJIO)KHBIMH, 4YCM 3aJilaiM, BO3HHUKAIOINWC IIPpU CIOXKCHHHU W YMHOXCHHUH

2 TlepBble IBE TEMBI H3y4alOTCS TONBKO B MPOGUIBHBIX KIaccax 1o yaedunky FO.M. Kanaruna u
Ap.




HaTypaJbpHbIX yMcen. K Takum 3agauam, Hanpumep, OTHOCUTCS TeopeMa depma o
IPEACTABICHUH N-H CTENEHU YuCia B BHUJIE CYMMBI N-X CTENEHEW JBYX APYTHUX
quced.

Paccka3piBasg y4yamuMcss O 0OpoOieMax TEOpUM YHCEI, JKEJATEIbHO
COOONINTH, YTO PEUICHUIO YpaBHEHUH B IENBIX M pallMOHAJIBHBIX YHUCIaX (Tak
Ha3bIBAEMBIX JTUO(PAHTOBBIX YpPaBHEHUN) TIOCBSIIEH OOJBIIONW pa3iesl Teopuu
yucen. 3/ech JK€ pPaccMaTpHBAETCS TEOpeMa O LEJOYUCIECHHBIX PEIICHHSIX
YpPaBHEHHSI NEPBOM CTEIEHH C JBYMSI HEU3BECTHBIMU, U MPUBOIATCS MPUMEPHI

pemicHus B OCJIbIX YUCJIaX YPABHCHUA BTOpOI>'I CTCIICHHU.

2. Muozounenwt. Anzeopauueckue ypasHeHus

Mmuozcounenvr om oonoco nepemennozo. Cxema I'opuepa. Muocounen P(x) u
eco kopeHv. Teopema be3y. Cneocmeus uz meopemvt besy. Ancebpauueckue
ypaeuenus. /lenumocms osyunenogd x" £ a”" na x £ a.  Cummempuueckue
MHo20uNeHbl. MHo2ouneHbl om HecKoIbKUX nepemerHvlx. Popmynvl COKpaweHHo20
VMHOHCeHUsL 0na cmapuiux cmenenet. bunom Hetomona. Cucmemwl ypagneHull.

OcHoBHasg wnemp — OOOOMMTHL W CHUCTEMATU3UPOBATH 3HAHUS O
MHOTOWIEHAX, M3BECTHbIE M3 OCHOBHOW IUKOJIbI, HAYYUTbH BBIIOJIHITH JEIICHUE
MHOTOYJICHOB, BO3BEJEHUE [IBYWJICHOB B HAaTypajbHYIO CTENEHb, peIllaTh
anreOpanyeckue ypaBHEHMS, HUMEIOIIME LeJible KOPHH, pelaTh CHUCTEMBbI
YpaBHEHUH, cOjAepKalllue€ YpaBHEHMsI CTENEHM BBILLIE BTOPOM; O3HAKOMUTH C
pellieHneM ypaBHEHUH, UMEIOIUX palliOHaJIbHbIE KOPHHU.

[Iponomxkaercsd M3y4eHHME MHOTOWICHOB, aJIreOpanyecKuX YpaBHEHUN M UX
CUCTEM, KOTOpblE€ pacCMaTpUBAJIMCh B IIKOJBHOM Kypce anredpel. Ot
paccMOTpEeHHsS JTUHEWHBIX M KBAJAPATHBIX YpPaBHEHUH ydaliuecs MNEpexolsiT K
anredpanueckuM ypaBHeHUsM obmiero Buna P,(x) = 0, rae P,(X) — MHOTOWIECH
CTENEHHU 1. B cBsI3u C 3TUM BBOASTCS MOHATHS CTEIIEHW MHOTOYJIEHA U €r0 KOPHSL.

OTpiCKaHUWE KOPHEM MHOTOWIEHAa OCYLIECTBISIETCS PAa3JI0KEHHWEM €ro Ha
MHOXUTENU. |71t 3TOr0 cHavajga moapoOHO paccMaTpPUBAETCSl AITOPUTM JAEJICHUS

MHOT'OYJICHOB YTOJIKOM, KOTOpBIﬁ HUCIIOJIB30BAJICA B apI/I(l)MeTI/IKe npn ACJICHUHN



pPaLMOHAIIBHBIX YUCEN.

Ha KOHKpeTHBIX mpuMepax TOKa3bIBaeTCA, Kak TMoiydaeTcs ¢opMmyna
JeleHns MHOrowieHoB P(x) = M(x)Q(X) u Kak ¢ ee IMOMOIIBIO MOKHO IPOBEPHUTH
pe3ynabTaThl JIEJICHUS MHOTOWICHOB. JTa (opmysia NPUHUMAETCS B KadyeCTBE
ONIPEIENICHNS OIlepally JEJICHUSI MHOTOWICHOB II0 AHAJOTUMU C JEICHUEM Ha-
TypaJbHBIX YUCEII, C KOTOPHIM YYallluecsi 3HAKOMUJIUCh B Kypce apu(PMETUKH.

JleneHue MHOTOUYJICHOB OOBIYHO BBIMIOJIHAETCS YTOJKOM WM MO CXEMe
['oprepa. MHOTIAa 3TO ynaercs cAenarh pas3iloKEHHEM JEIMMOro M JEIUTENs Ha
MHOxHTen. Cxema ['opHepa He sBisieTcss 00s3aTeIbHBIM MaTepUaIoM JUIsl BCEX
y4YalllMXcsl, HO, KaK IIOKA3bIBAET OIIbIT, OHA JIETKO YCBAMBAETCS M €€ MOXKHO
paccMoTpeTb, He TpeOys OT BCEX YMEHHS €€ NpPUMEHATh. MOXHO Takxke
UCITI0JIb30BaTh METOJI HEONPEIEIEHHBIX KOA()PHUIIMEHTOB.

Crioco6 peuieHust anreOpanyeckoro ypaBHEHHS pa3sIOKEHUEM €ro JIEBOM
YacTU HAa MHOXKUTENIM (PAKTUUECKH ONMUPAETCS Ha CIEJICTBUS U3 TeopeMbl besy:
«Ecmu x1 — kopeHb ypaBHeHusi P,(x) = O, To MHOrouneH P,(x) nemurcs Ha
IBy4wieH x — x1». M3ydaercsa teopema besy, popMynupyroTcs cleACTBUS U3 HEe,
SBJIAIOIINECS] HEOOXOAMMBIM M JIOCTATOYHBIM YCIOBHEM JIEJIEHUS] MHOTOWJIEHA Ha
JBYYJICH.

PaccmarpuBaercst  mepBblii  crmoco0  HAaXOXACHUS — LENbIX  KOpHEH
anre0panyeckoro ypaBHEHHUs C LEJIbIMU KO3 PUIIMEHTaMH, €Clid TaKue KOPHH
€CTh: UX CIIEAyeT MCKaThb CPeIu JeiuTeneil cBoboaHoro wieHa. s ywammxcs,
MHTEPECYIOINXCA MAaTEMATUKOW, IPUBOJUTCA IPUMEDP OTHICKAHUS PALIMOHATBHBIX
KOpHE MHOrouieHa ¢ MepBbIM Ko3(p¢uuueHToM, oTauuHbiM oT 1. Cpenu
YpaBHEHUH, CBOJSIIMXCSA K alreOpandyeckuM, pacCMaTpPHUBAIOTCS pPallMOHAJIbHBIC
ypaBHEHUs. XOTS MPU PEIICHUH PAIMOHAIBHBIX YPAaBHEHH MOTYT TOSIBUTHCA
MOCTOPOHHHUE KOPHH, OHU JIETKO OOHapyKUBarOTCs MpoBepkoil. [loaromy nousTHs
PaBHOCWJIBHOCTH W CIEJACTBHS YpPaBHEHHS Ha 3TOM DJTale HE SBISIIOTCA
HEOOXOJAMMBIMU; 3TU  MOHSATUS  BBOJATCA TMO3KE IPU  PACCMOTPEHUU
VPpALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

Pemenne cucremM HEIMHEMHBIX YPAaBHEHUM IPOBOAMUTCS KaK W3BECTHBIMU



ydamuMcesl  cmocobamu  (MOJCTAHOBKOM WJIM CIIOKEHUEM), TaK U JCICHHUEM

ypaBHeHHﬁ, H BBCACHHUCM BCIIOMOI'aTCJIbHBIX HCHU3BCCTHBIX.

3. Ctenens ¢ AEeMCTBUTEJIbHBIM IOKa3aTe/IeM

JeiicTBuTenbHbie yucia. beckoHeuHo yObIBaromias reoMeTpuyecKas
nporpeccusi. ApudmMeTHueckuil KopeHb HaTypaibHOM creneHu. CTeneHb ¢
HATYpaJIbHBIM U JICHCTBUTEIBHBIM ITOKa3aTEISIMU.

OcHoBHas uenb — OOOOMUTH M CHUCTEMATU3UPOBATH 3HAHUA O
JNEHCTBUTENBHBIX YUCHIAX; C(POPMHUPOBATH MOHITHE CTENEHU C ACHCTBUTEIbHBIM
MoKa3aTeieM; HAy4YyuTh MPUMEHITh ONpeAeNieHUs apu(METHYEeCKOro KOpHS U
CTEIECHH, a TAK)KE€ UX CBOMCTBA IPH BHINOJIHEHUH BBIUMCICHUN U IpeoOpa3oBaHuU
BBEIPAKEHUI; 03HAKOMUMb C NOHAMUEM npedeid nocied08amenibHOCm’,

HeoOxoaumMocTh  pacmIMpeHHs] MHOKECTBAa HATYpPaJIbHBIX YHUCEN [0
NEHCTBUTENBHBIX MOTUBHUPYETCS BO3MOKHOCTBIO BBINIOJIHATh JIEUCTBUSA, OOpaTHBIE
CII0)KCHHUIO, YMHOXXEHUIO M BO3BEACHHUIO B CTEMEHb, a 3HAYHUT, BO3MOKHOCTHIO
pemath ypaBHeHus x + a = b, ax = b, x* =Dh.

PaccmoTpeHHblii B Havalle TeMbl CHoco0 oOpallieHus OeCKOHEYHOM
MEePUOANYECKON  JIECITUYHOM JApoOM B  OOBIKHOBEHHYIO OOOCHOBBIBAETCS
CBOMCTBAMM CXOJSIIMXCS YUCIIOBBIX PSAJIOB, B YACTHOCTH, HAXOXJIECHUEM CYMMBI
0ECKOHEYHO yObIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

JleficTBUSI HaJ WMPpPaLMOHAIBHBIMM YHCIAMU CTPOTO HE ONpENENSIoTCs, a
3aMEHAIOTCS  JCUCTBUAMU HAJ WX  OPUOIMKEHHBIMH  3HAYCHUSIMH  —
parroHaIbHBIMU YHACIAMH.

B cBi3m ¢ paccMOTpeHMEM  MOCJIENOBATENbHBIX  PallMOHAIBHBIX
NpUOJIMKEHUH MPPAllMOHAILHOTO YHCTIA, a 3aTEM U CTENCHU C UPPaAIMOHATBHBIM

IIOKAa3aTCJICM Ha WHTYUTUBHOM YPOBHC BBOJUTCA IIOHATHC npeacia

MOCJIEIOBATENBbHOCTH.  Dopmyaupyemcs U cmpoz2oe onpeoelieHue npeoeid.

¢ KypcuBoMm B mporpamMme 0003Hau€HbI IUAAKTUUECKHE €AMHHUIBI, COOTBETCTBYIOIIHNE OJIOKY
pe3ynbTaTOB «BBITYCKHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS.



Pazbupaemcsa 3aoaua na ookazamenbcmeo mo2o, umo OAHHOE YUCIO AGJIAENCS
npeoeiom nocied08amerbHOCMU ¢ NOMOwbI0 onpeoeiieHus npeoena. Ha oannom
amane dJ1eMeHmvl Mmeopuu NPeoeios He U3yUaromcs.

ApudmeTnueckuii  KOpeHb  HaTypajdbHOW CTemeHH n > 2 u3
HEOTPHULIATETILHOTO YUCJIa U €r0 CBOMCTBA M3JIAraroTCsl TPAAUIIMOHHO. Yualuecs
JIOJDKHBI YMETh BBIUUCISATH 3HAUYCHUS KOPHS C TIOMOIIBIO ONPEEICHUS] U CBONUCTB

Y BBINIOJIHATH PE0Opa30BAHMS BBIPAXKEHUH, COJIEPKAILINX KOPHH.

Crenenp ¢ HPpPAadIUOHAJIbHBIM ITIOKA3aTCJICM IIOJACHACTCA Ha KOHKPCTHOM

npuMepe: umcio 3’7 paccMaTpuBaeTcs Kak IIOCIIE0BATEIBHOCTD PAIIHOHAIBHBIX
npubmmxenuii 344, 314 3neck e GopMyIMpYIOTCS U JOKAa3BIBAIOTCSA CBOMCTBA
CTENEHH C JIeHCTBUTENLHBIM MOKA3aTeNleM, KOTOphle OYAyT HMCIIONbB30BAThC IIPU

pELICHUH YpaBHEHU, HEPABEHCTB, UCCIIEIOBAHUH (DYHKIUH.

4. Crenennasi pyHKkuust

Crenennas ¢yHKUHUS, €€ CBOICTBA U rpaduk. BzanumMHo oOpaTHbIe (QyHKIIHH.
Crnoxuble QyHkuuu. [[poOHO-nuHeWHas (QyHKUUs. PaBHOCUIIBHBIE YpaBHEHUS U
HepaBeHCTBa. MppanmoHaneHble ypaBHEHUs. MppayuonanvHvle HepageHcmaa.

OcHOBHas 1enb — 0000IIUTh U CUCTEMATU3UPOBATh U3BECTHBIE U3 Kypca
anreOpbl OCHOBHOMW IIKOJIBI CBOMCTBA (PYHKIIMN; U3YYUTh CBOMCTBA CTETICHHBIX
GyHKUMA U HAay4YUTh NPUMEHSATh UX MPU PEIICHUH YPaBHEHUW U HEPABEHCTB;
copMUpOBaTh TOHATHE PABHOCUJIBHOCTH YPaBHEHHM, HEPAaBEHCTB, CHUCTEM
YPaBHEHUI U HEPABEHCTB.

PaccMmoTpenune CBOMCTB CTENEHHBIX (PYHKIMH M UX TpadHUKOB MPOBOAUTCS
MO3TalHO, B 3aBUCUMOCTH OT TOTO, KaKMM YHCIIOM SIBJII€TCSl IOKa3aTelnb: 1)
YETHBIM HATypaJbHBIM YKCIIOM; 2) HEUETHBIM HATypalbHbIM YUCIOM; 3) YUCIIOM,
IIPOTUBOIIOJIOKHBIM ~ YE€THOMY  HATypaJIbHOMY  YMHCILY; 4)  4ucnowm,
MPOTHUBOIOJOKHBIM HEYETHOMY HATypallbHOMY YHCIY; S5) noa0sicumenbHbim
Heyenvim yuciom, 6) ompuyamenbHbiM Heyeabim YUCTOM.

O60cHOBaHMS CBOMCTB CTENEHHOW (PYHKIIMM HE MPOBOJSATCS, OHH CIEAYIOT

Y3 CBOWCTB CTENEHM C JIEMCTBUTEIBHBIM IOKa3zarereMm. Hampumep, Bo3pactranue



byHkmun y = x” Ha mpoMexyTke x > 0, rae p — MOJI0KUTETHHOE HELEJI0e YUCIIO,
cinenyer u3 cBoiictBa: «Ecmm 0 < x1 < x2, p > 0, TOo x/ <xJ». Ha mpumepe
CTENEHHbIX (QYHKIMI ydaliuecss 3HAKOMSTCS C TOHSATHEM OIPaHUYEHHOM
GYHKIUY, yuamcs 00Ka3bl6amy, KAK 02PAHUYEHHOCb, MAK U He02PAHUYEHHOCHb
@yHryuu.

PaccmaTtpuBaroTcst (pyHKIMH, Ha3blBaéMble B3aUMHO OOpaTHbIMM. BaxHO
oOpaTuTh BHHMAaHHME HAa TO, YTO HE BCsKas (QYHKIHUS HMEET OOpaTHYIO.
Hoxkazvieaemcs  cummempusa  epagukos  63auUMHO  0Opammuvlx  QYHKyUuU
OMHOCUMENbHO NPAMOU Y = X.

3HAKOMCTBO CO CJOKHBIMHU U JIPOOHO-TMHEMHBIMA (DYHKIIUSIMUA HAUMHAETCS
Cpa3y Mocje U3yuyeHus: B3auMHO oOpaTHbIX (yHKIUI. BBOAATCS pa3Hble TEPMUHBI
Uit 0003HAYEHUs CIHOXKHOM (PyHKIMU (Cynepno3uuus, KOMIO3UIMSA), HO
yHoTpeossieTcss JIMIb OJMH. OJTOT MaTepuall B Kiaccax ©0a30BOT0 YpOBHS
U3y4aeTcs JUIIb B 03HAKOMUTENBHOM IIaHe. OOpawaemcs GHUMAHUe YUaAuuxcs
Ha omovlcKanue obaacmu ONpeoeneHus CAONCHOU QYHKYUU U NPOMEINCYMKOE ee
MoHomoHHOCcmU. [[oKka3zvieaemcs meopema O NpOMEeNCYMKAX MOHOMOHHOCMU C
ONnopou Ha onpedeleHus 6ospacmarowel uiu yovlearouwjer @OYHKYuu, Umo
NO360I51em  U3N0JCUMb  CYMb  AN20PUMMA  00KA3amensCmea MOHOMOHHOCHU
CROMNCHOU PYHKYUU.

YVuawuecs sunaxomamcs ¢ OpoOHO-TuHeUHbIMU GYHKYyuasmu. B ocHosHoll

k .

wKoJle yuawuecs y4uiucb Cmpoums 2pagux Gynkyuu y =— u paguxu hyukyuil,
X

KOmopble NONYYAIUCL COBUSOM 3Mo20 2cpaghuka. Buvloenenue yenou uacmu u3
OpOOHO-TUHELIHO20  BbIPANCEHUSL NPUBOOUM K 3HAKOMOMY YUAWUMCS  BUOY
@dyHKryuu.

Onpenenenuss PaBHOCWIBHOCTH ypaBHEHUH, HEPaBEHCTB H CHUCTEM
YpaBHCHUH W CBOWCTB PABHOCHIIBHOCTH JAeTCAd B CBSA3HM C MPEACTOSIINAM
W3YYCHUEM UPPAUOHATBHBIX YPABHEHHM, HEPABEHCTB U CUCTEM UPPAUOHATBHBIX
YPaBHEHHUM.

OCHOBHBIM METOJOM pPELIECHUS HWPPALUOHAIbHBIX YpPaBHEHUW SIBIIAECTCS



BO3BEJIEHHE 00€ux 4YacTel ypaBHEHUSI B CTENEHb C IIeJbI0 Tepexona K
paMOHAIIBHOMY YPaBHEHHIO-CJIEICTBHIO JAHHOTO.

C nomol1pto rpauKoB pemaeTcss BONPOC O HAIMYUU KOPHEW U MX 4Yucie, a
TAK)KE€ O HAXOXKJACHUM NPUOIMKEHHBIX KOPHEH, €CIM aHAJIUTHUYECKH pEIINThH
ypaBHEHUE TPYAHO.

N3yuyenue uppaiioHaIbHbIX HEPABEHCTB HE SIBISICTCS 00SI3aTE€IbHBIM IS
Bcex ywanuxcs. [Ipy mx u3ydeHHMH Ha 0a30BOM YpPOBHE OCHOBHBIM CIIOCOOOM
pelieHus SBISETCs CBEJICHNE HEPABEHCTBA K CUCTEME PAIllMOHAIIbHBIX HEPABEHCTB
PaBHOCWJIBHOW JTaHHOMY HEPABEHCTBY. [locne pewenusi 3a0ay no OaHHOU meme
yuawuecs 8b18005MCs HA meopemudeckoe 0000weHue peuenuss UppayuoHaIbHbIX

HepaeeHcme, codep:)fcau;ux 6 ycjlosuu eOUHCMBEHHbLI KOpeHb 67710]9012 cmeneHu.

5. Iloka3areabHast QyHKUIUSA

[lokazarenpHast (QyHkuus, ee cBoicTtBa u rpaduk. I[lokazarenbHbie
ypaBHeHUs. [loka3arenbHble HepaBeHCTBA. CHCTEMBI IOKA3aTENBHBIX YPABHEHUM U
HEPAaBEHCTB.

OcHOBHas 1eJIb — U3YYUTh CBOMCTBA MTOKA3aTEIbHON (DYHKIIMU; HAYUUTh
pemaTth IOKa3aTelIbHbIE YPABHEHUS M HEPABEHCTBA, CHCTEMBI IOKa3aTEIbHBIX
YPaBHEHUM.

CBolicTBa NMOKa3aTeabHON (QYHKIMH ¥ = @* MOJTHOCTBIO CIEAYIOT U3 CBOMCTB

CTENEHU C JEHUCTBUTEIBHBIM MoOKa3areiaemM. Hampumep, Bo3pacTaHue (QyHKUUU

y =a*, ecnu a > 1, ciaenyer n3 cBoiictea crenenu: «Eemu x1 < xz, To @t < @™
npu a > Iy».

Pelenne 00JIbIIMHCTBA MOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB CBOJAMTCS
K PELIEHUIO ITPOCTEUIIINX.

Tak kak B XOJe pelIeHHs, NpPeajlaraéMblX B 3TOM TEME I10Ka3aTeJIbHBIX
YPaBHEHUNW PaBHOCWIBHOCTb, HE HAPYLIACTCs, TO IPOBEPKAa HAWJICHHBIX KOPHEU
HeoOs13aTenbHa. 3/1eCh CUCTEMbl YPaBHEHUN M HEPABEHCTB PEIIAIOTCS C MTOMOIIBIO
PAaBHOCWJIBHBIX MPEOOPa30BaHUM: MOJICTAHOBKOW, CIOXKEHUEM WJIM YMHOXEHHUEM,

3aMEHOU MEPEMEHHBIX U T. 1.



6. Jlorapupmuueckas pyHkuus

Jlorapudmer. CsoiictBa mnorapudmoB. JlecaTuuHble U HaTypajbHBIC
gorapudmel.  Jlorapupmuueckas  QyHKUMs, €€ CBoWicTBa U Ipaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckre HepaBeHCTBA.

OcHoBHasa ueab — cHOpPMHUPOBATH MOHATUE Jorapr(pMa YKCIa; HAYIUTh
IPUMEHATH CBOMCTBA JIOTapU(MOB MPH PEIICHUN YPaBHEHMIA; U3yUYUTh CBOWCTBA
jorapudMuyeckod (QyHKIMM ¥ HAYyYUTh MPUMEHATH €€ CBOMCTBA NpPHU pPEUICHUU
JorapuMUYECKUX YPaBHEHUIN U HEPABEHCTB.

Jlo 3TOl Tembl B Kypce anreOpbl U3ydaauch Takue (PYHKUWU, BHIYMCICHUE
3HAYEHUM KOTOPBIX CBOJMJIOCH K YEThIpEM apu(METUYeCKUM JCHCTBUAM U
BO3BEJICHUIO B CTENEHb. /(151 BIUMCIEHUS 3HAaYEHUH JTOrapuPMUUIEcKoil PyHKIUU
HY’KHO YMETbh HaXOJIUTh JIOTapu(Mbl YUCEIN, T. €. BBIIIOJHITh HOBOE JIJISl yYaIUXCS
neiicTBrue — JorapuMupoBaHUe.

[Ipu 3HakoMcTBE C Jorapu@mamMu 4YHCEIl U HUX CBONCTBAMHU IOJIE3HBI
NoJIpOOHBIE U HArJISAHbIE OOBSICHEHUS JJake B IPO(PUIIBHBIX Kiaccax.

JlokazaTeahCTBO CBOMCTB JiorapudmMa onupaercs Ha ero omnpezeneHue. Ha
IPaKTUKE pacCMaTPUBAIOTCS JIOTapu(Mbl 1O Pa3IMYHBIM OCHOBAaHUSIM, B
YaCTHOCTU MO OCHOBaHWIO 10 (mecsATWyHBIA JorapudM) M 1O OCHOBAHHIO €
(HaTypanbHbId JiorapudM), OTCIOJla BO3HHMKAEeT HEOOXOAUMOCTh (HOPMYJIbI
nepexojia OT Jiorapudpma Mo OAHOMY OCHOBAHHIO K Jorapudmy Mo Apyromy
OCHOBaHMIO. Tak Kak Ha MH)KCHEPHOM MHKPOKAJIbKYJIATOpE ecTh KiaBumu Ig u In,
TO JJIs BBIYMCIIEHUS JorapupmMa Mo OCHOBAaHUSAM, OTJIIMUHBIM OT 10 U e, HYXHO
IPUMEHUTH HOPMYITy Mepexoa.

CpoiictBa JjorapuMuyeckod (QYHKIUU aKTUBHO HCIOJNB3YIOTCS IIPH
pelIeHn! JIorapu(PMUUECKUX YpaBHEHUN U HEPABEHCTB.

N3yuenne cBOWCTB JorapudMuUecKoil (PYHKIIUU MPOXOJUT COBMECTHO C
pelIeHueM YpaBHEHHUI U HEPABEHCTB.

[Ipu pemenun n1orapupMUUIECKUX YpaBHEHUH U HEPABEHCTB BBIMOJIHSIIOTCS

pasznu4Hble UX TpeodpasoBanus. [Ipu 3TOM yacTo HapymaeTcsi paBHOCUIBLHOCTD.



[ToaTomy mpu pelieHUH Jorapu@MUUecKux ypaBHEHHN HE00X0oaumMo 100 Jaenath
IPOBEPKY HAaMJEHHBIX KOpHEH, sub0 cmpoco credums 3a GbINOJIHEHHBIMU
npeobpas08aHUsMU, 6biA6IAA NOJYUEeHHble YPAGHEHUs-CIe0CMBUs U 000CHO8bIBAs
Kadxcowlil sman npeobpasoeanus. 1lpu pemeHun gorapupMUUECKUX HEPaBEHCTB
HYXHO CJIEIUTh 332 TeM, YTOObI PABHOCHJIFHOCTh HE HapyIlanach, Tak Kak MPoOBep-

Ky pCaICHUA HCPABCHCTBA OCYIICCTBUTD CJIOKHO, d B pAAC CJIY4aCcB HCBO3MOXKHO.

7. Tpuronomerpuuyeckue GpopmyJibl

Pamnannas wmepa yrna. IIoBOpOT TOYKM BOKpYr Hadajla KOOPJAMHAT.
Onpenenenue cuHyca, KOCUHyCa M TaHI€HCA yria. 3HAKA CHUHYCa, KOCHHYyCa H
TAHI'€HCA. 3aBUCUMOCTbh MEXKJy CUHYCOM, KOCUHYCOM U TAHT'€HCOM OJHOTO U TOTO
ke yrna. Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC U TAHTE€HC YTJIOB O U
-o.. @opmynbl cinoxkeHud. CHHYC, KOCUHYC W TaHT€HC ABOMHOro yria. CHHYC,
KOCUHYC W TaHreHc monoBuHHOro yrima. ®opmynsl npuseneHus. Cymma u
pa3HocTh cuHycoB. CyMMa M pa3HOCTb KOCUHYCOB. [Ipouszsedenue cunycog u Kocu-
HYCO8.

OcHoBHas ueab — chOpMUPOBATH MOHATHSI CUHYCA, KOCUHYCA, TAHTEHCA,
KOTAaHI'€HCa 4YHUCJa; HAYYUTh MPUMEHSTh (OPMYJIBI TPUTOHOMETPUH IS
BBIUMCJICHUS] 3HAYEHUM TPUTOHOMETPUYECKHUX (YHKUMH U BBINOJHEHUS
npeoOpa3oBaHUil TPUTOHOMETPUUYECKUX BBIPAKEHHUI; HAyYUTh pEIIaTh MPOCTEW-
IIMe TPUTOHOMETPUYECKHEe ypaBHEeHHs SINX = @, CoSX =amnpua = 1, -1, 0.

PaccmarpuBas onpeznesieHus CHHyca U KOCUHYca JE€HCTBUTEIBHOIO YUCIA 4,
€CTECTBEHHO PEIIUTh CaMble€ MPOCThIE YpaBHEHUS, B KOTOPBIX TpeOyeTcs HaWTH
YHCIIO @, €CJIA CHHYC WM KOCHHYC €r0 M3BECTCH, HanpuMmep ypaBHeHus Sin a = 0,
cosa=1wurT m HOCKOJILKy IUIT 0003HAYEHHUS HEW3BECTHOI'O IIO Tpaauluu
UCTIONB3yeTcsl OyKBa X, TO 3TH YPaBHECHHUs 3alMCBIBAIOT Kak OObIYHO: SINX = O,
cosx= 1 u T. n. PelieHust 3TUX ypaBHEHUN HAXOIATCS C MOMOUIBIO €AUHUYHOMN
OKPY’KHOCTH.

[Tpu u3y4yeHnn CTENeHel Yrcen paccMaTpUBaIKCh ux cBorictBa al * 9 = ¢ -



al, aP~% = ¢” : a4 TlogoGHbIe CBOMCTBA CIpaBEIMBBI U AJIsI CHHYCa, KOCHHYCa U
TaHT€HCa. OJTH CBOWCTBA HA3bIBAIOT (opMyJamMH clokeHus. [IpakThyecku OHU
BBIPAXAIOT 3aBUCUMOCTb MEX]ly KOOPAMHATAMU CyMMBI UM Pa3HOCTU JBYX YHUCEIl
o ¥ B yepe3 KOOpaAuHATHI yucen o U 3. DopMynbl CIOXKEHHs JOKA3bIBAIOTCS IS
KOCHHYCa CyMMBbI WJIM Pa3HOCTH, BCE OCTAJIbHBIE (DOPMYIIBI CIIOKEHUS MOTYyUYarOTCs
KaK CIJICJCTBHUSL.

DopMyTbl CIOKEHUS SBISIOTCS OCHOBHBIMH (OpMYJaMU TPUTOHOMETPUH,
TaK KaK BCE JPYrMe MOXXHO MOJYYUTh Kak CIEICTBUSA: (OPMYJIbI JTIBOMHOTO U
NOJIOBUHHOTO  yIJIOB  ([UIsl  KJaccoB  0a30BOrO  YpOBHS  HE  SIBIIAIOTCS
00s3aTeNbHBIMU), (POPMYJIBI IPUBEAEHUS, MPEOOPa30BaHUSI CYMMBI U Pa3HOCTU B
npousBeneHue. M3z gopmyn crodceHusi 6vl8OOAMCA U POpMYIbL  3AMeHbl
npouU38e0eHUsi CUHYCO8 U KOCUHYCOB UX CYMMOU, YMO NPUMEHAEMC NPU peuleHuu

VpPaBHeHU.

8. Tpuronomerpuyeckue ypaBHeHHUs

YpaBHeHUs COS X = @, Sin X = a, tg X = a. TpuroHoMeTprUeCKUe YpaBHCHUS,
CBOJSIIMECS K anredpanueckuM. OQOHOpOoOHble U NuHelinble ypasHeHus. MeToabl
3aMEHbl HEW3BECTHOTO W PA3JIOKEHUS HAa MHOXKUTENU. Memoo oyewxku negou u
npaeou wacmeu MpUOHOMempuuecko2o ypaeuenus. Cucmemvl MpuUSOHo-
Mempudeckux ypaeueHuu. TpueonomempuuecKkue Hepagencmaa.

OcHoBHas uenp (0a30BbI YpOBEHb) — CPOPMHUPOBATH YMEHHE PEIIaTh
OpocTeilline TPUTOHOMETPUUECKUE YPAaBHEHHS; O3HAKOMUTh C HEKOTOPBIMU
IpUEMaMHU PELIEHUS] TPUTOHOMETPUUYECKUX YPaBHEHUH.

OcHoBHas 1enb (MpoPUIbHBIA ypOBEHb) — C(HOPMUPOBATH MOHATHS
apKCHHyca,  apKKOCHHyca,  apKTaHI'€HCa  4YHClia;  HAy4yuThb  peularh
TPUTOHOMETPUUYECKUE YPABHEHHSI U CHUCTEMBbI TPUTOHOMETPUYECKUX ypaBHEHUH,
UCIIOJIB3YSl pa3jMyYHble NPUEMbl PEIICHHUS; O3HAKOMUTh C IMpPUEMaMH pPEIICHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.

Kak u ipu permennn anreObpandecknx, MOKa3aTENbHBIX U JIOTapU(PMUIECKIX

YPaBHEHUM, PEUICHHUE TPUTOHOMETPUYECKHUX YPAaBHEHUM MYTEM PA3JIUYHBIX



peoOpa3oBaHUil CBOJUTCS K PEIICHUIO IPOCTEHIMX: COS X = &, Sin X = a, tg X = a.

PaccmoTpenue nmpocTenmmx ypaBHEHHM HAYMHAETCs ¢ ypaBHEHUS COS X = q,
TaK Kak opMyJa ero KopHe# mpoiie, ueM (GopmMyiia KOpHEH ypaBHEHHUs SIN X = a
(B MX 3aIMCH YacTO HCHOJb3YyeTCs] HEOOBIYHBIN IS y4allluXcsl yKaszaTeidb 3HaKa
(-1)"). Pemenue Oojee CIOXKHBIX TPUTOHOMETPUYCCKMX YpaBHEHHH, Korja
BBIMIOJIHAIOTCSL ~ ajreOpauvyeckue W TPUTOHOMETPUYECKHE MpeoOpa3oBaHusl,
CBOJIUTCS K PEIICHUIO IPOCTEHININX.

PaccmarpuBaroTcst clielyroniue THUIBl TPUTOHOMETPUUYECKUX YPaBHEHMUIA:
JMHEWHBIE OTHOCHTENBHO SIN X, COS X wiu tg X; cBomsmpecs K KBAJAPAaTHBIM M
JIPYTUM anreOpandeckKuM ypaBHEHHSIM IOCIIe 3aMEHBI HEM3BECTHOTO; CBOISIIHECS
K TPOCTEUIIMM TPUTOHOMETPUYECKUM YpPAaBHEHUSIM TIOCIIE PA3JI0XKEHUS Ha
MHOKHUTEIIH.

Ha npogunvrom yposne donoanumenvho uzyuaromcs 0OHOPOOHble (nepeoti
U 6mopol cmenewell) ypaeHeHus omHocumenvHo SIN X u COS X, a makoice
ceo0siuecs K OOHOPOOHLIM YypasHeHuam. Ilpu smom ucnonvzyemcsi memoo
88€0€HUSL BCNOMO2AMENbHO20 Veld.

Ilpu yenybnennom uzyyeHuu paccmampueaemcs mMemoo npedsapumenbHol
OYEeHKU J1eBOll U NPAasoU yacmell ypasHeHus, KOMopblil 8 psde C1y4aes no3eoasem
JIe2KO HAUmu €20 KOPHU UU YCMAHO8UMb, YO UX Hem.

Ha npogurvnom yposne paccmampugaiomes mpueoHoMempuyecKue
YpasHeHus, Oas peuleHuss KOMOpPbIX HeoOX00UMO NpUMEHeHUe HeCKOJIbKUX
memooos. [lokasvlieaemcs auanuz ypagHeHusi He NO HEU38eCMHOMY, d NO
3HAYEHUAM CUHYCA U KOCUHYCA HeU38eCMHO20, YUMo 4acmo Cyicaem HOUCK KOpHel
ypasnenus. Takoxce noxaszwieaemcss memood 00vbeOuHenus cepuii KOpHeu
mpueoHoMempuieckux ypasHenuti. Pazouparomcs nooxoovl K peulenuio
HECJIONCHBIX CUCTNEM MPULOHOMEMPULECKUX VPAGHEHULI.

Pacemampusaromes  npocmetiwiue mpuconomempuieckue HepaseHcmad,

Komopbsle peularomcs ¢ NOMOUulbro COUHUYHOU OKDYIHCHOCHIU.
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1. BBeaenue

[Ipeamer crepeomerpun. AKCHOMBI cTepeoMeTpur. HekoTopsie
CJIEJICTBUSI U3 aKCUOM.

OcHoBHasg wnenp - cHopMUpOBaTh NPEICTABICHUA YydalluXca 00
OCHOBHBIX IMOHATHUSX M AKCHOMax CTEPEOMETPUHM, MX HCIIOJIb30BAaHUU IIPU
pElIEHUH CTaHJAPTHBIX 3aJad JIOTMYECKOro Xapakrepa, a Takxe o0
U300pKEHUH TOYEK, MPSAMBIX U TUIOCKOCTEN HA MPOEKIIMOHHOM YepTeKe MPHU
Pa3JIMYHOM MX B3aUMHOM PACIIOJIOKEHNUN B IPOCTPAHCTBE.

2. IlapanieabHOCTH NPSIMBIX H IJIOCKOCTEl

[TapajienpHOCTH  HPSAMBIX, MNOPAMOKM M IUIOCKOCTH. B3aumHoe
pPacHoJIOKEHUE IPSAMBIX B IMPOCTPAHCTBE. YTOJI MEXAY IBYMS HPSIMBIMH.
[TapamutenbHOCTH WIOCKOCTEN. TeTpasap u napasienenunes,.

OcHOBHas wenp - JaTh Y4YalUIUMCS CUCTEMATUYECKHE CBEIEHUS O
napajyieIbHOCTH NMPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.

[Tpu u3yuyeHuH 3TOro MaTepuana TeMbI CIeayeT 0OpaTUTh BHUMaHUE HA
4acTO HCIOJIB3YEMBIM METOJ J0Ka3aTelbCTBA OT IPOTHBHOIO, 3HAKOMBIN
y4YaluMcs U3 Kypca IiIaHUMETPUH.

311ech ydaluecs: 3HaKOMSTCS ¢ pa3IMYHbIMU CIOCOOaMH U300pakKeHUsI

MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

3. IepneHANKYJIAPHOCTH NPAMBIX U IJIOCKOCTEMH
[lepnieHAUKYIAPHOCTE NPSAMOW M IUIOCKOCTHU. lleprnienaukynsap u
HAKJIOHHBIEC. YTOJI MEXAYy IPSMOM M IUIOCKOCThIO. JIBYrpaHHBIM Yrod.

[lepneHAuKyISPHOCTD MIIOCKOCTEM.



OcHOBHas ULEAb - JaTh y4YalUMCS CHUCTEMAaTUYECKHE CBEJIEHHS O
NEPHEHANKYJIPHOCTH MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; BBECTH
IIOHATHUE YIJIOB MEXKy NPSMBIMU U IIJIOCKOCTSIMMU.

B xone u3yueHus teMbl 0000OIIAIOTCS M CHCTEMATU3UPYIOTCS 3HAHHUS
YYAIUXCS O MEPIEHIUKYIAPHOCTH NPSIMBIX, IEPIEHIUKYISIPE U HAKIOHHBIX,
U3BECTHbIE MM M3 Kypca MaHumeTrpuu. IlocrossHHOEe 00001I€HHE K
3HAaKOMOMY Marepuaity OyAeT crocoOcTBOBaTh 0ojiee TIIyOOKOMY YCBOEHUIO
TEMBI.

[TocTostHHOE OOpallleHHe K TeopeMaM, CBOMCTBaM M IpPHU3HAaKaM Kypca
IUIAHUMETPUHM TIPU PElIeHUH 337ad IO M3y4aeMoll TeMe HE TOJIbKO Oyner
CHOCOOCTBOBAaTh BBIPAOOTKE YMEHHUsSI pEIllaTh CTEPEOMETPUYECKUE 3aJauu
JAHHOW TEMAaTHUKH, HO M IOCIYXXUAT XOPOILIECW MPOIEIECBTUKOW K HM3yYECHUIO

CIEYIOIINX TEM Kypca.

4. MHOrorpaHHUKH

[Tonstue  wmHororpannuka. Ilpusma. Ilupammpa. IlpaBunbHbIE
MHOTOTPaHHHKH.

OcHOBHas Ueib - JaTh yYalUMCSl CUCTEMAaTUYECKUE CBEACHUSA 00
OCHOBHBIX BUJaX MHOT'OT'PAHHUKOB.

VYyamuecs yke 3HaKOMbI C TAKUMUA MHOTOTPAHHUKAMH, KaK TETPAdIp U
napajiyIeIeIuIe.

Tenepp UM MPEACTOUT PACIIMPUTH NPEACTABIEHUS O MHOIOTPAHHUKAX
U UX CBOMCTBax. B yueOHHMKE HET CTPOroro MaTeMaTHYECKOIO ONpeeeHus
MHOT'OTPaHHHKA, & IPUBOJUTCS JIMIIbL HEKOTOPOE ONMCAHUE, TAK KAK CTPOroe
ONpENEIICHNE TPOMO3JIKO U TPYIHO HE TOJIBKO JJISl IIOHWUMaHUs y4YalluMHCH,
HO Y JUJIS1 €r0 IPUMEHEHUS.

N3yyeHne MHOrOTpaHHUKOB HYXKHO BECTH Ha HArJBSIAHOM OCHOBE,
ONUpPasICh Ha O0OBEKTHI MIPUPOJIBI, MIPEAMETHI OKpY>Karolen

NEUCTBUTEIHHOCTH.



Becb Teopermueckuii MaTepuanm TeMbl OTHOCUTCSA JHUOO K MPSMBIM
npu3Mam, JHOO K NMPaBWIBHBIM NHpaMujaM. Bce Teopembl JOKa3bIBAKOTCS
JIOCTaTOYHO TPOCTO, PEe3yJabTaThl MOTYT OBITh 3alUCaHbl (POPMYJIAMH,
MO3TOMY B TEME MHOIO 3a/1a4 BBIUHUCIUTEIBHOTO XapakTepa, NpU pelIeHUU
KOTOPBIX OTpa0aThIBAIOTCS YMEHHUSI YHAIIUXCS MOJIb30BATHCS CBEIICHUSIMH U3
TPUTOHOMETpUH, (HOpMyJIaMH TUIOIIAECH, peraTh 3aa4u ¢ UCIIOJIb30BAaHUEM

TaKUX MOHATUH, KaK yTOJ MEXIY NPsIMOM U IIJIOCKOCTHIO, ABYTPAHHBIA YIOJI U

Ap.

5. BeKTopbI B IPOCTPAHCTBE

ITonsiTue BexkTopa B npocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yncio. KoMIiaHapHbIE BEKTOPBI.

OcHoBHas uenp - 00OOMIMTH W3Y4YEHHBIH O0a30BBIH MaTepuaid o
BEKTOpaX Ha IUIOCKOCTH, JaTh CUCTEMAaTUYECKHUE CBENCHUA O ACHUCTBUAX C
BEKTOPAMU B IPOCTPAHCTBE.

OCHOBHOE BHUMaHHE YACIIAETCS PEIICHUIO 3aJad, TaK Kak IPU 3TOM

ydamuecs OBJIaJCBalOT BEKTOPHBIM MCTOAOM.

6. IloBTopenue. Pemenue 3agau

XI kiaace

Asre0pa 1 HaYaJIa AaHAJIN3A
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«AJiredpa 1 HavaJsa aHaiau3a, 11», ast. 0. M. Koasirun, M.B. Tkauesa,
H.E. ®epoposa, M.U. llla0ynun - M.: «IIpocBemenue», 2018 r.

1. IloBTOpeHne kypca X Kjacca

2. Tpuronomerpuuyeckue pyHKIHUU




OO6macth ompeneneHuss U MHOXKECTBO 3HAYEHUW TPUTOHOMETPUUYECKHUX
byaknuid. YETHOCTh, HEUETHOCTH, MEPHOJUIHOCTH TPUTOHOMETPUUICCKUX
¢bynkmuii. CBoiictBa U rpaduku QyHKUUAY = cosx, y = sinx, y = tgx.
OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIUH.

OcHOBHas LETb — U3YUYUTh CBOWCTBA TPUTOHOMETPUUECKUX (PYHKIUH,
HAyYUTh YYalIUXcsl MPUMEHSTh 3TU CBOMCTBA MPHU PEIICHUH YPAaBHEHUU U
HEPABEHCTB; 0000WUmMsb U CUCMEMAMU3Upo8ams 3HAHUA 00 UCCLe008aHUU
Gyukyuii  dnemenmapuvivMu - Memooamu®; HaydHTh CTPOMTH TpadMKH
TPUTOHOMETPUUECKUX (PYHKLHM, UCNOIb3YS pasiuutblie npuemvbl NOCMpPOEHUs
epaghukos.

C BBeneHus 00JacTU OMpENEICHUS U MHOXXECTBAa 3HAYCHUW (DYHKIIUU
BUJIAa Y = COSX, Y= Sinx, y =tgx HauuHaeTcs 00O0OIIeHHE MaTepHraia
U CUCTEMATHYECKOE HM3YYEHHE HOBOTO, & UMEHHO — TPUTOHOMETPHUYECKHUX
(GYHKUIHHA.

YMeHue HaxoAuTh O00JIACTh ONPEACICHUS U MHOXXECTBO 3HAYEHUU
TPUTOHOMETPUUECKUX (PYHKIIUHA TpeOyeT XOpOoIIero 3HaHUS MaTepuaia
MPEABIAYIUX TJIaB, YTO CIIOCOOCTBYET aKTHBHOMY MOBTOpEHHIO Kypca X
KJacca.

3HaKOMBIC Y4YAIIUMCSI CBOMCTBA UYETHOCTH M HEUETHOCTH (DYHKIUH
pacIpoCTpaHSIOTCS HAa TPUTOHOMETPHUYECKHE (DYHKIIMH, BIIEPBHIC BBOJIUTCS
MOHSATHE TIEPUOIUIECKON (PYHKIIUU U TIeproa QyHKIIUU.

[Toctpoenue rpadukoB HaunHaeTcs ¢ GQYHKOUA Y = COSX, TpHU
MOCTPOCHUU AKTHBHO HCIOJB3YIOTCS YK€ HM3BECTHBIE CBOMCTBAa (PYHKITUU:
0o0NacTh OMpEeNeNieHUsl, MHOXECTBO 3HAYCHHM, CBOMCTBA YETHOCTH U
nepuoAMYHOCTH. JlokazaHHOE 3/1eCh CBOMCTBO YOBbIBaHUS (DYHKIIUU Y = COS X

Ha oTpeske [0;7z], MO3BONSET CHENATH BHIBOJ O BO3MOXHOCTH IOCTPOEHHUS

rpaduka GyHKIMA HA 3TOM OTPE3KE M PACHPOCTpaHEHUH €ro Ha BCHO

YHUCJIOBYIO MPSMYIO.

* KypcuBoMm B rporpamme 0003Hau€Hbl JUIAKTHUYECKUE €TUHHIIBI, COOTBETCTBYIOIIUE OIOKY
pe3ynbTaTOB «BBITYCKHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS.



[Toctpoenne rpaduka GyHKIHH Y = SIN X OCHOBBIBACTCS Ha TOM, YTO
: T .
paBeHCTBO  SINX = COS E_X , TIO3BOJISIET TIOJIYYUTh WMCKOMBIH Tpaduk

cABUTOM Tpaduka GyHKIIMH Y = COS X.

[Toctpoenue rpadpuka QyHKIMH TAaHTE€HC, KAK U KOCHHYC, HAUMHAETCS C

T
uccrnenoBanus. CHauana rpaduK CTPOWTCS Ha OTpE3Ke [O;E} a 3atem

pacIpoCTpaHsIETCsl Ha BCIO YHUCIOBYIO MPSIMYIO.

VYyamuecs JOKHBI HAYYHUThCS BBITIOIHSATD 3CKU3bI TPad)uKOB, UCTIOIb3YS
9TH CBOMCTBA, a TAKKE YCTAHABIIMBATH 3T CBOMCTBA IO TpauKy.

Ha npogunvrnom yposne obpammvie mpucoHomempuueckue @OyHKYuuU
UBYUAIOMCSL NOCAe NOBMOPEHUs. NOHAMUS 63AUMHO OOPAMHBIX (DYHKYUIL.
Ilpumenenue  ceolicmeé  0OPAMHLIX — MPUCOHOMEMPUUECKUX — (DYHKYUILL
paccmampusaemcs Ha KOHKpEemublx npumepax.

B xo00e uzyuenuss memwvl ocoboe suumanue yoensiemcs Uccieo08aHu0
@YHKYULL U NOCMPOEHUIO 2PAPUKO8 MeMOOaAMU INEMEHMAPHOU MAMEMAMUKU.
Taxum obpasom, npu u3zyueHuu OAHHO20 pazoera NPoOUCXooum Kak
0000Wente u cucmemMamuzayus 3HAHUL YHAWUXCL 00 I1eMeHMAaAPHbIX
DYHKYUAX U UX UCCTIe008AHUU MEMOOAMU INEMEHMAPHOU MAMEMAMUKU, MAK

U N0OO20MOBKA K BOCNPUANUIO 2TIEMEHMOE MAMEMAMUUECKO20 AHATU3A.

3. Ilpou3BoaHas U €€ reOMeTPUUYECKHI CMBICJI
Ilpeoen nocneoosamenvnocmu. Ilpeden Gynkyuu. Henpepvignocmo
¢dyukyuu. IlpousBognas. IlpousBonHas creneHHo ¢Gyukiuu. IlpaBuna
muddepennupoBanusi. [Ipou3BoHbIE HEKOTOPHIX JIEMEHTAPHBIX (YHKIIUM.
I'eomeTprueCcKnil CMBICIT IIPOU3BOIHOM.
OcHOBHAas 1LEeNb - BBECTH IMOHATHE npeoerd nociedo8amesbHOCHU,
npedena  QyHKkyuu, TPOU3BOJAHOW, HAYUYUTh HAXOIUTH MPOU3BOIHBIC,

UCIIONIb3Yysl TpaBujia IudPepeHnpoBaHns, HAyYUTh HaXOAUTh YpaBHEHUE



KacaTelbHOM K TpaduKy QYHKIHMH, pelIaTh Hpakmuueckue 3a0ayu Ha
npumMeHeHue NOHAMUS NPOU3BOOHOU.

Ha 06a30BOM ypoBHE WU3JIOKEHHUE MaTepuajga BEICTCS Ha HarJIAIHO-
UHTYUTUBHOM YpOBHE: MHOTHE (OPMYNbI HE OKA3bIBAIOTCS, a TOJBKO
MOSICHSIFOTCSL WJIM TIPUHUMAIOTCs 0e3 JI0Ka3aTenbCTBa. | JTaBHOE — TOKa3aTh
yUYalmMcs 11eJ1eco000pa3HOCTh W3YYCHHS TMPOW3BOJHON M B JalIbHEHIIEM
nepBOOOpa3HOH (MHTErpaia), Tak Kak 3TO HEOOXOIMMO TIPH PEIICHUHA MHOTHX
MPAKTHYECKUX 3a/1ad, CBSA3aHHBIX C WCCICIOBaHHEM (U3MUYECKUX SIBICHUM,
BBIUMCJICHUEM IUJIOMAe KPUBOJMHEHHBIX GUryp U O0OBEMOB Tel C
POM3BOJIBHBIMU TPAHUIIAMH, C TIOCTpOeHUEM rpadukoB QyHkmmid. [Ipexmae
BCEro, CJEIyeT MOoKa3aTh, YTO (YHKUUU, TrpaduKaMu KOTOPBIX SBIISIOTCA
KPHUBBIE, OMIMCHIBAIOT MHOTHE BAKHBIE (PU3NUCCKUE H TEXHUUECKUE MPOIECCHI.

Ha npogurvnom yposue yuawuecsi 3HAKOMAMCA CO  CMPOSUMU
onpeoeneHusMu  npeoeia  Nocied08amesbHoCmu,  npedeid  (QYHKYuu,
HenpepvleHocmu  ynkyuu. Ilpasuna oughghepenyuposanus u opmynol
NPOU3BOOHBIX INEMEHMAPHBIX PYHKYUL OOKAZbIBAIOMCSL CMPO2O.

HHocmamouno noopobHoe usyuenue meopuu  Npeoeio8  UYUCIO0BbIX
nocneo008amenbHocmeti  Y4aujumMucs Hnpo@uiIbHbIX KIACCO08 He NpOoCmo
20MOBGUM UX K 8OCNPUAINUIO CTONHCHO20 NOHAMUS npedend (YHKYUU 8 Mmouke,

HO U paszeusaem MHo2cUue Kkauecmeda MbICTUMEIbHOU 0esiImelbHOCU yuawuxcs.

4. IlpuMeHeHUe MPOU3BOAHOM K HCCJIeI0BAHUI0 QyHKIMIA

Bo3pacranne u  yObiBaHMe  (QYHKIUM. OKCTpeMyMbl  (DYHKIIHH.
[Tpumenenne mpou3BOAHON K MOCTpoeHuto rpadukoB ¢pyHkiuid. Hanbomnbiiee
U HauMeHblllee 3HaueHus QyHkOuH. llpomsBogHas BTOpPOro MOpPsIKa,
BBITTYKJIOCTh rpaduka QyHKIINHN, TOYKU Tieperuoa.

OcHoBHas uenp - chOpMHUPOBATH YMEHHUE pelaTh MpPOCTeHIIne
MPAKTHYECKHE 3314l METOA0M AU PepeHITnaTbHOTO UCUUCTICHHS.

B cBA3u ¢ TEeM, 4YTO C TE€OMETPUYECKOM HHTEPIPETAUEH TIOHITUA

HpOHSBOJIHOﬁ ydyamuecss YK€ 3HAKOMBbI, HM3YUCHHC TIJIaBbl HAUWHACTCA C



KpaTKOro IOBTOPEHHSI YpPaBHEHHUs KacaTeIbHOM M 3aBUCHUMOCTH €€
MOJIOXKEHUSI B CHUCTEME KOOpAMHAT OT 3HaKa 3HA4YEHHUsS €€ YIIOBOIO
ko3 durreHTa.

BriBog 0 Bo3pacTaHud wWiM YObIBaHUM (YHKIIMM Ha TMPOMEXKYTKE B
COOTBETCTBUM CO 3HAKOM 3HayeHUs €€ MPOM3BOJHOM JENaeTCs C ONOpPOM Ha
TE€OMETPUYECKUNA CMBICI IIPOU3BOHOM.

@opmynupyercss Teopema Jlarpamka, KOTOpas HCHOJB3YeTCS IS
JI0Ka3aTeNbCTBA TEOPEM O JOCTATOYHOM YCJIOBHMM BO3PACTAHUS U YOBIBaHMS
byHKIUH.

[Ipy BBeaeHUMM TOHATUS BKCTpeMyMa He (UKCUPYETCS BHUMAaHUE
yyaluxcs Ha (OpMHUPOBAHUHU MOHIATHSI OKpecTHOCTH Toukd. Ha Teopeme
QepMa M €€ HANIIAHOM TEOMETPUYECKOW WHTEPIPETALUU  CIIEAYET
OCTaHOBUTbHCS MOApoOHee. Tak ke, Kak U Ha JOCTaTOYHOM YCIIOBUHU TOTO, YTO
CTal[MOHAPHAs TOYKA SIBISAETCA TOYKOM dIKCTPEMyMa.

[Ipn wm3ydyenun rpadukoB (QYHKIHMH MOJE3HOTO I0KAa3aTh IMOCTPOEHUE
rpauKoB (pyHKLNHA, KOTOPBIE HE SABJSIOTCSA HENMPEPHIBHBIMU Ha Bcel o01acTu
OINpEJENECHHsS, | OCOOEHHOCTH MOCTPOEHUSI IPaMKOB YETHBIX M HEUYETHBIX
GbyHKIIUA.

3amaul Ha HaXOXJACHHWE HaumOOJbIIEr0 W HAUMEHBIIETO 3HAUYEHUN Ha
OTpE3KE U MHTEpPBAJIC WILTIOCTPUPYIOTCS HA F€OMETPUUECKUX U (PU3UUECKUX
npumepax.

B xoHI1Ie TeMbl BBOAUTCS MOHSITUE BTOPOM MPOU3BOJHON U MOKA3BIBAETCA
e€ MCIMONb30BaHUE JJIsl UCCIIEIOBAHUS U MOCTPOEHUs rpaduKkoB (PyHKIMI, HO

9TOT MAaTCpuall HC ABJLACTCA 00513aTeNLHBIM IJIA U3YUYCHHA.

5. IlepBooOpa3Hasi U HHTErpaJ
ITepBooOpasnas. IlpaBmiia HaxoXIeHHS IepBoOOpa3HbIX. Ilmomanp
KPUBOJMHEMHON Tpaleuud W UHTErpal. BplunMcieHue HHTErpaios.

Briuncnenue miomanaeid ¢ noMoIlbl0 UHTETPAoB. [Ipumenerue unmezpaios



ons  pewenuss ¢uzuueckux 3aoad. Ilpocmetimue Ouppepenyuanvrvie
ypaeHeHus.

OcHOBHas 1elb - 03HAKOMUTH yUaIllUXCsl C MOHSATUEM IepBOOOpa3HON
W WHTErpaja, HAYYUTh HAXOJUTh IUIOMAAh KPUBOJMHEWHOW Tpameruu B
NPOCTEUIIUX ClydasX, pewams npocmeuuiue @Quauieckue 3a0adu ¢
HOMOWbIO UHMESPUPOBAHUS.

[locne moBTOpEeHHsS] TPOM3BOAHOM, €€ (PUINYECKOW HHTEpHpETaIIH
dbopmupyeTcsi MOHATHE NEPBOOOPA3HON HA HpHUMEpPE pEUIeHUs 3a/adu o
HAaXOXKJICHUU IIyTH, MPOWUIEHHOTO TOYKON B pe3yJbTaTe JBIKCHHS C
3aIaHHOU CKOPOCTBIO.

3HAKOMCTBO C MEPBOOOPA3HON M MpaBWIIAMH €€ HaXOXKJIEHUS IMO3BOJISET
NeperTy K MOHSITHIO UHTETpaja U ero BeruucieHuto no ¢popmyne HeroToHa -
Jleitonuma. Ilpu sTOM 00ydeHUE BBIYHMCICHUIO WHTETPAJIOB HE SIBISETCA
00s13aTEIHHBIM.

[IpakTHdeckoe MPUMEHEHHE WHTErpajga WUTIOCTPUPYIOTCS Ha TMPUMEpPE
MPOCTEUINX 33724 HAa HAXOXK/IEHUE TUTOIIAN KPUBOJIMHEUHOMN TPATICIIUH.

Ha npogunvnom yposne yuawuecs 3naxkomamcs ¢ 3a0adamu Ha
HAaxodcoeHue nymu no 3Ad0AHHOU CKOPOCMU, HA 6blYUCIeHUe padombl
nepemMeHHOU CUbl, 3a0a4amu 0 pa3niodHCeHuU OaKkmepui u 0 paouoaKmueHoOM
pacnaoe 6onee noopobHO, HeM WKOAbHUKU 0A308020 YPOBHSA, U YUAMCS

pewamsb npocmetiuiue oup@epenyuaibHvie YpasHeHusl.

6. KomOunaTopuka
Mamemamuueckas undykyusa. llpaBuno npousBeneHus. PasmemieHus c
noBropenueM. llepectanoBku. Coueranuss 0€3 TMOBTOPEHUM U OUHOM
Hprorona.
OcHOBHas 1elb — Pa3BUTh KOMOMHATOPHOE MBINIJICHUE YYaIUXCS;
O3HAKOMUTb C TEOpUEH COEOUHEHUH (KaK CaMOCTOSITEIbHBIM Pa3iesioM

MAaTEMATUKH U B JTAJIBHEUIIIEM — C alllapaTOM PELICHUM psiia BEPOSITHOCTHBIX



3amaq); obocHoBaTh popmyiry 6mHoMa HproTOHA (¢ KOTOPOU ydamntuecs JUIh
3HaKoMsITCs B Kypce 10 kiacca).

OCHOBHBIMU 337]auaMi KOMOMHATOPUKH CYUTAFOTCS CIEAYIOIIHE:

1) cocraBiieHre yNopsiIOUEHHBIX MHOKECTB (00pa30BaHuE MEPECTAHOBOK);

2) cocTaBJCHHME TIOJMHOXKECTB JTaHHOTO MHOXKecTBa (oOpa3oBaHHE
COYeTaHUH);

3) cocTtaBieHWE YHOPSIOYCHHBIX TOJAMHOXECTB JIaHHOTO MHOXECTBA
(oOpa3zoBaHue pa3MeIIeHU ).

B coxepxxaHue crapiieil MIKOJbl BKIOYAKTCS JIMIIb TEOPUS COCTUHEHUN
— KOMOWHATOPHBIX KOH(UTYpaIuii, KOTOPhIC HA3BIBAIOTCS MEPECTAHOBKAMH,
pasMemieHus MM U coueTaHusMmu. [Ipudem oOsi3aTenbHBIME Ha 0a30BOM
YPOBHE SIBIIIOTCS JIUIIL COCAWHCHHUS O€3 TOBTOPEHWH — COCIHHCHHS,
COCTAaBJICHHBIE TI0 OIPE/ICICHHBIM MPaBUJIaM U3 PA3JIMYHBIX 3JIEMEHTOB.

Ha npogunvnom  ypoeue 6sooumcsi nouamue pasmewjeHuti ¢
HOBMOPEHUAMU, KOMOPble HeoOX0OUMbl NPU peleHul 3a0ay Ha npuMeHeHue
npasuia npoussedenus. Paccmampusaemcs nousmue nepecmaHo8ox ¢
nos8mMopeHuemM, no36ousauiee J1ecko B0CNPUHUMAMb  YUAUWUMCSA  B8blEOO
dopmynvl bunoma Hetomona, 6 xomopoti koaghguyuenmol ecms He ymo uHoe,

KaK nepecmaHo8KU C noenoperHusiMU.

7. D1eMeHThI TEOPUH BEPOATHOCTH

BepositTHocTh  coObITusA.  CroxkeHue  BeposiTHOCTEH.  Vcnosmuas
sepoamuocms. Hezasucumocmsv cobvimuii. BeposiTHOCTh TPOU3BEICHUS
HE3aBUCHUMBIX COOBITHI. Popmyna Bepnynnu.

OcHoBHas 1elb — cPOPMYIUPOBATH MOHATHE BEPOSTHOCTH CIIyHYailHBIX
COOBITHI; HAYYUTH PEIIATh 33a/1a4u Ha MPUMEHEHHE TEOPEMbI O BEPOSATHOCTHU
CyMMBI JBYX HECOBMECTHBIX COOBITHI M Ha HaXOXKJICHHE BEPOATHOCTHU
MPOU3BEACHUS IBYX HE3aBUCUMBIX COOBITUM.

ba3oBbIii  ypoBeHH BKJIIOYaET B ce0s u3ydyeHHEe (YAaCTUYHO Ha

WHTYUTUBHOM YPOBHE) JIMIIb OTAEIbHBIX 3JIEMEHTOB TEOPHH BEPOSITHOCTEM.



[Ipy 5TOM BBENEHUIO KaXIOTO TMOHATUS MPEALIECTBYET He(opMalbHOE
OOBSICHEHHE,  pacKphIBaloOIllee  CYIIHOCTh  JAaHHOTO  TOHATHA,  €T0
IPOUCXOXKICHNE U peabHbIN CMBICI.

Kiraccuueckoe ONIPENIECIICHNE BEPOSTHOCTHU COOBITHUS c
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU HMCXOJaMU (POPMYIHpPYETCsSl CTPOro, U
Ha €ro OCHOBE (C MHCIOJb30BAaHUEM 3HAHUH KOMOMHATOPHKH) PpELIACTCS
OOJIBIIMHCTBO 33/1a4.

Ha npogunvnom yposne oocmamouno cmpoz2o 6800umcs HOHAMuUE
Hezasucumocmu cobvimuti. Pazbupaemcs pewenue 3a0ay na Haxosscoenue
coovimusi B, cocmoawezo ¢ mom, umo npu N ucnelmauusx Haodr00aemoe
cobvimue A npousotioem poeno K pas, nocie ueeo obocrnoswvieaemces popmyna
bepuynnu.

[Ipy wu3n0KEHMH Marepuana JaHHOIO pasjena MOJYEPKUBACTCS
NPUKIIAJHOE 3HAUEHUE TEOPUU BEPOSTHOCTEN B PA3IMYHBIX 00JACTIX 3HAHUI

u HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA.

8. KommuiexkcHble uncia’

Onpeoenenue  komnaekcHvix — uucen. Cnoocenue U YMHOMCEHUE
Komnjaekchovlx — uucen. Kommnexcno — conpsiowcennvie  uucia.  Mooynw
KomniekcHoeo yucia. Onepayuu evluumarnus u oenenus. I eomempuueckas
uHmepnpemayus KOMNIEKCHO20 uYucid. TpucoHomempuyeckas ¢opmyna
KOMNJIIEKCHO20 —4uclia. YmHodcenue u OelleHue KOMNIEKCHO20 UuUCa,
3anucanHoco 8  mpucoHomempuyeckou  gopme. Dopmyna  Myaspa.
Keaopamnoe ypasnenue ¢ xomniexcHolm Heusgecmuwvim. H3eneuenue KOpHs
U3 KOMNJIEKCHO20 Yucid. Aneebpauveckue ypasHeHus.

OcHOBHAasA TIeNb — HAYyYUTh NPEICTABIATH KOMIUIEKCHOE YHCJIO B
anredpandeckol M TPUTOHOMETpHUUYECKOW (opMax; m300paxaTh YUCIO Ha

KOMILJICKCHOM IINIOCKOCTH; HAY4YWUTb OIlCpaluiaM CIOKCHUA, BbIYUTAHUA,

5 PaCCManI/IBaIOTCH TOJIBKO B HpO(l)I/IJ'II)HLIX KJ1accax.



YMHOXKEHUS W JAEJEHUS YMUCEJ, NMPEACTABIECHHBIX B TPUTOHOMETPUYECKOU
dbopme.

Ha npumepe KOMIUIEKCHBIX YHCEN CTapUIEKJIIACCHUKH 3HAKOMSTCS CO
CTPOTUM MOCTPOCHUEM TEOPUH YHUCET.

KomMriiekcHoe 4uciao BBOAUTCA Kak YIHOpPsAOYEHHas mapa, JMOO Kak
BBIpaXKeHHE (CymMMa) cocCTosas W3 JACHCTBUTEIIPHOM M MHUMON dYacTew.
QopMyIUPYIOTCS NpPaBWIA, YCTAHABIMBAIOIIME PABEHCTBO KOMIUIEKCHBIX
YyuCesl, BBOJATCS YHCIIA, COOTBETCTBYIOUIME HYII0 U EIUHHIE, U3y4arOTCs
mpaBuia apu(PMETHICCKUX IEHCTBUIA HAJl KOMIUJICKCHBIMHU YHCIIAMH.

TpuronoMmerpudeckass MHTEpPIPETAUS KOMIUIEKCHOTO YHCIA MO3BOJISIET
pemaTh anredpandeckue ypaBHEHHUS B M0JI€ KOMIUIEKCHBIX YUCET U OCO3HAHO
BOCIIPMHUMATh OCHOBHYIO TE€OpeMy aireOpnl, KoTtopas (popMynupyercs B

KOHILIC TCMBEI.

9. YpaBHeHNsI M HEPABEHCTBA C JIByMA llepeMeHHbIMU

JluHeliHble ypaBHEHHMST W HEPABEHCTBA C JBYMA HEPEMEHHBIMH.
Henuueiinbie ypaBHEHUSI 1 HEPABEHCTBA C ABYMs MEPEMEHHBIMU. YpasHeHus
U HepaseHCmaa ¢ 08YMs NepeMeHHbIMU, cooepaicaiue napamempol.

OcHOBHasg 1edb — OOy4YHTh TIIpUEeMaM peIIeHUs ypaBHEHUM,
HEPABEHCTB U CUCTEM YPAaBHEHUMN U HEPABEHCTB C JBYMS EPEMEHHBIMU.

N3o0pakeHne MHOXKECTBA TOYEK, SIBIISIONIECTOCS PEIICHUEM ypaBHEHHUS
MEepPBOM CTENEHU C JBYMS HEU3BECTHBIMHU, HE HOBO JIJISl YUAIIUXCS CTapIIUX
KjaccoB. PelieHue cucteM ypaBHEHHM C MOMOIIBIO Tpaduka 3HAKOMO
ITIKOJIbHUKAM ¢ OCHOBHOM IIKOJBI. Terneps UM MPEJICTOUT YIUIyOUTh 3HAHHS,
MOJIyYEeHHbIC paHee, U O3HAKOMUTBHCS C PEIICHUEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMH U UX CHCTEM.

VYueOHbIN MaTepuall 3TON TEMbI MOCTPOCH TaK, YTO yUYalTUECs MOCTUTAIOT
€ro B XOJI€ pelIeHUs] KOHKPETHBIX 3aj]ay, a 3aTeM MPOUCXOIUT 000O0IIeHHE

M3yYeHHbIX nOpumepoB. CHauama pacCMaTpPUBAIOTCS YPaBHEHUS C JIBYMs



IIEPEMEHHBIMY, JIMHEVMHBIE WM HEJIMHENHBIC, 3aTEM HEPABEHCTBA U, HAKOHEI],
CHUCTEMBI YPABHCHUN U HEPABEHCTB.

N3ydyeHnem 3TOM TeMbl IOABOAUTCS UTOT U3BECTHBIM yYallUMCS METOAAM
pEIICHUSI YPABHEHUN U HEPABEHCTB. PaccMarpuBaroTCst METOABI, C KOTOPHIMU
OHM paHee He ObLIM 3HAKOMBbI, HO 3HAHHUS, KOTOPbIE MPUXOJIUTCS TPUMEHSTH,

XOpomo U3BCCTHBI U IIPCACTAIOT C HOBOU AJIA y9alnuXxcsa CTOPOHBI.

10. UToroBoe noBTropeHne Kypca ajre0pbl 1 Ha4aJ MAaTEeMATHYE€CKOT0

aHaJ/In3a.

I'eomerpus

2 4 B HeJeN10, Bcero 68 u (mpoduibHbIN YPOBEHB).

"TI'eometrpusi, 10-11 ", aBrt. JI.C. ArtanacsH, B.®. Bbyry3os, C.b.
Kanomues u ap. — M.: IIpocBemenne, 2017-2020r.

1. MeToa KOOpAUHAT B POCTPAHCTBE

KooparHatel TOYKH M KOOpAMHATHl BeKTOpa. CKalspHOE NpPOU3BEIACHUE
BEKTOPOB. [[BH:KEHHE.

OcHOBHas 1elb - CPOPMUPOBATH YMEHHUS IPUMEHATh KOOPAMHATHBIN U
BEKTOPHBIM METOJbl K PELICHHUIO 3a/1ad Ha HAXOXIEHUE JUIMH OTPE3KOB U
YIJIOB MEXKY IIPSMBIMU U BEKTOPAMU B IIPOCTPAHCTBE.

B xoxe u3ydeHust TeMbl 11€1€C000pa3HO MCMOIb30BaTh aHAJIOTHIO0 MEXKIY
paccMaTpUBaEMbIMUA TOHATHSMM Ha IUIOCKOCTM W B IPOCTPAHCTBE. ITO
NOMOXET yyalmumcst Oosee TiyOOKO M OCO3HAaHHO YCBOMTH HM3y4aeMbIii
MaTepuall, ySACHUTh COAEPKAHUE M MECTO BEKTOPHOTO M KOOPAWHATHOTO

METOJOB B KypC€ r€OMETPUHU.

2. llnanuap, KoHyc, map
Hwmnap. Ilnomans noBepxHoctn wwmHApa. Konyc. IInomans

MOBEPXHOCTH KoHyca. Yceu€HHwii koHyc. Cdepa. I[llap. Bsaumuoe




pacrionio’keHre cdepsl M IUIOCKOCTH. KacarenmpHas mimockocTh K cdepe.
[Tnomans chepsr.

OcHOBHas Meldb - JaTh YYalUMCS CHUCTEMAaTHYECCKHE CBEACHUS 00
OCHOBHBIX BUJIaX TeJl BPAIICHUS.

W3yuenue kpyriabix Tea (UWIMHIpPA, KOHYyCa, IIapa) 3aBepliacT U3yucHUe
CHCTEMBbI OCHOBHBIX MTPOCTPAHCTBEHHBIX TE€OMETPHYCCKUX TEJI.

B Xome 3HaKOMCTBa ¢ TCOPETHUSCKHM MaTEpHAIIOM TEMbl 3HAYUTCIIHHO
Pa3BUBAIOTCS MPOCTPAHCTBEHHBIC MPEICTABICHHUS YUYaIMXCS: KPYIJble Teja
paccMaTpUBAIOTCS HA MMPUMEPE KOHKPETHBIX TCOMETPHUSCKHX TEJI, H3y4acTC s
B3aMMHOE PACIIOJIOKEHHIE KPYTIIBIX TEJl TUIOCKOCTEH (KacaTeJIbHbIC U CEKYIIHE
IUIOCKOCTH), TIPOMCXOJUT 3HAKOMCTBO C TIOHATHSMH OIMCAHHBIX W
BITMCAHHBIX TIPU3M M ITUPAMH/I.

Pemaercst GoJiblioe KOJIMYECTBO 3ajad, YTO ITO3BOJISIET MPOJOJIKHUTH

dbopMHpoBaHUE JOTUYECKUX U TpadUUECKUX YMEHHM.

3. O0béMBI TEa
O06BEM mpsiMoyTOIRHOTO Tapaienenunega. O0bEMBbI TPIMON MPU3MBI U
nuHApa. OO0BEMBI HAKIIOHHOM MPU3MBI, TUPaMUIbI U KoHyca. O0BEM miapa
u momaas cepbl. OOBEM IAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U IIIAPOBOTO
CeKTopa.

OcHOBHasg 1Uelb - TMPOJOJDKATh CUCTEMATHYECKOE  U3YUYEHHE
MHOTOTPAHHUKOB U TeJI BPaIlEHUs B XOJ€ PEIICHUS 3a7a4 Ha BRIUUCICHUE UX
00BbEMOB.

B kypce crepeomerpun moHATHE OOBEMA BBOAMUTCS IO AHAJIOTHH C
MOHATUEM IUIOMIAAN TIUIOCKOW (uUrypbl, U (QOPMYIUPYIOTCSI OCHOBHBIE
CBOMCTBa 00BEMOB.

CymiecTBOBaHWE W €IUHCTBEHHOCTh 00BEMa Tella B INMKOJBHOM Kypce
MaTeMaTUKHU MPUXOIUTCS MPUHUMATh 0€3 10Ka3aTelIbCTBA, TaK KaK BOIIPOC 00

o0bEMax MPUHAMIEKUT, IO CYHIECTBY, K TPYAHBIM pa3zeiiaM BbICIIEH



MaremaTuku.  llo3ToMy  HyXHBIE  pe3ynbpTaTbl  yCTaHABJIMBAIOTCH,
PYKOBOJICTBYSICh OOJIBIIIE€ HATJISTHBIMU COOOPaKEHHUSIMHU.
VY4eOHbIil MaTepuall IJ1laBbl B OCHOBHOM JIOJKEH yCBaMBAaThCsl B MPOLECCE

pCIICHUS 3aaa4.

4. Obo0marwmee nopropenue. Pemenue 3agaq

YYEBHO-METOJINYECKOE U MATEPHUAJILHO-
TEXHAYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

IIporpammHoe o0ecnieueHue:

IIporpamma nmo MareMaTHKe JJIsl KJIACCOB

MOY MHOT'OITPO®UJIBHON T’MMHA3UMU Ne 12 r. Teepu.
Kadenpa yuurenei pu3nKu, MATEeMATUKH, HHPOPMATUKHU
MOY MHOT'OITPO®UJIbHON TMMHA3UU Ne 12 r. Teepu.
2020 r.

X — Xl kaace

1. Anre6pa u Havasa ananuza, 10, aBt. 0. M. Konsrun, M.B. Tkauesa, H.E.
®denoposa, M.U. lllabynun - M.: «IIpocBemnienuey, 2017 r.

2. Anrebpa u Havana ananu3a, 11, aBt. FO. M. Komsrur, M.B. TkaueBa, H.E.
®denopoBa, M.U. [l1abynun - M.: «IIpocsemenne», 2018 r.

3. Junmaktuueckue mMaTepuaisl o aiaredpe u Hadangam ananm3a 10 — 11 kmaccsr
2007 ron

4. KonTponbHbIC U TTpoBepoUHbIe paboThl o anredpe 10 — 11 kimaccor poda
2004 ron

5. 3amauu mo anredpe u HayajgaMm aHanuza 10 —11 kmacceer C. M. CaaksH u zip.
2004 ron

6. [ToBTOpsieM u cucTemMaTU3UpyeM MIKOJbHBIN Kypc anreopsl B. C. Kpamop
2002 ron

7. COopHUK 3a7a4 Mo MatemMaTuke JJis nocrymnaroimx 8o BTY3bI M. N.
CkanaBu 2004 ronx

8. T'eomerpus (crepeomerpust) 10 — 11 kmaccer JI. C. Anactscsa u ap. 2017-
2020 rox

9. VpaBHeHus u HepaBEHCTBa, coAepkaniue napamerpsl I'. A. ActpeOuukuit
2003 rox

10.Tectst (reometpusi) 10 — 11 xmaccewr 2008 rox



11.AnreOpa 1 Hauana aHaJIM3a: pelIeHNEe SK3aMEHAlMOHHBIX 3a1a4 11 kmace

JI. . 3BaBuu u ap. poda 2006 rona

12. Anrebpa u Havana aHanuza: 3600 3a1a4 1Sl KO U MOCTYIAIOIINX B BY3bI

e

JI. 1. 3BaBuu wu ap. 2004 rox

HHTGpHCT — UCTOYHHUKH

http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - oTKpbITBIN OaHK
3amanuit EI'D Ha cailite ®UIIN

http://school-collection.edu.ru/ — enuaas kouTeKus THOPOBBIX
00pa30BaTEILHBIX PECYPCOB.

TexHuueckue CpCaACTBa

[IepcoHanbHbBIN KOMIOBIOTEP C IPUHTEPOM
MynbTUMEINANPOEKTOP € SKPAHOM WJIM UHTEPAKTUBHAS JOCKa
Kcepokc

[Ipuntep

YUYEBHO-IIPAKTUYECKOE 1 YYEBHO-JIABOPATOPHOE

OBOPY/JIOBAHUE

1.

2.

3.

AyauTopHasi J0CKa C MAarHUTHOW MTOBEPXHOCTHIO U HA0OPOM
PUCTIOCOOJICHUI 7151 KPETUIEeHHSI Ta0IUIY

KOMIUIEKT MHCTPYMEHTOB KIACCHBIX: JINHENKA, TPAHCIIOPTUD, YTOJIBHUK
(30°, 60°), yronbuuk (45°, 45%), mupkyns

KomMriiekt crepeoMeTpudeckux Te (IEMOHCTPAIMOHHBIN U Pa3IaTOYHbIN )


http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/

Hpuiaoxenne 1

KasiengapHo - TeMmaTu4eckoe IJiaHUPOBaHUe Y4eOHOr0 MaTepraJia
10 MaTeMaTHKe: ajiredpe ¥ HaA4YajaaM MaTeMATHYECKOr0 aHAJIN3a,
reomeTpun B 10 kjacce (yriay0JieHHbIi ypOBEHD)

Mo Y4eOHMKAM: Ajre0pa ¥ Hayaja MaTeMaTH4eckoro anamusa, 10, aBropsr 1O.

M. Konsarun, M.B. Tkauwea, H.E. ®emopoBa, M.M. Ilabynun - M.:

«IIpocsemenue», 2017 r.

['eometpus 10-11 kmaccel, aBT. Atanacss JI.C. u ap. - M., «I[Ipocsemenney, 2020.
4 4 aareOpsnl u 2 4 reomeTpuu (6 4acos B Hexes0). Beero 204 yaca.

[Ipy momajgaHuu KOHTPOJBHBIX pabOT MOHENEIbHUK KOJUYECTBO YacOB B TEME

MOET OBbITh M3MEHEHO (YBEJIMYEHO WJIM YMEHbIIEHO) Ha 1-2 3a cueT 4acoB

MOBTOPEHUSI.

Ne Conepxanue Marepralia Hara
ypOKa IpOBENE
HUSI
1 BBoHOe moBTOpeHHNe. AJredpanyecKkre BEIPaKeHHSI
2 BBoaHoe noBTropeHue. JIMHEWHbIE U KBagpaTHbIE
YpPaBHEHUS U CUCTEMbI YPAaBHEHUN
3 BBonHoe noBTopenue (reoMeTpusi)
4 BBoanoe noBropenue. UncnoBble HEPABEHCTBA MIEPBOM U

BTOpOﬁ CTCIICHH, CUCTCMbI HCPABCHCTB

BBogHoe moBTOpeHune. @yHKIINHI, CBONCTBA U rpauKu

BBoHOe noBTOpEHUE (reoMeTpusi)

BBogHoe moBTopenue. OyHKINH, CBONCTBA U TpauKu

BBoaHoe noBTopenue. [Iporpeccun

O|00 |~ |[O|O1

IIpenmet crepeoMeTpru. AKCUOMBI CTEPEOMETPUU

10 MHuoxecTBa

11 HexoTopele cBeIEeHNS U3 aKCHOM

12 Jloruka

13 Jloruka

14 Pemienue 3a1ay Ha IPUMEHEHUE AKCOM CTEPEOMETPHUH U

HUX CJICICTBUUN

15 BxoaHasi kKOHTpoJIbHaAs1 padoTa Ne 1

16 [Tonsitue nenumoctu. Jlenenre cymMMbl U MPOU3BEACHUS

17 ITonstre nenumoct. JleneHre cyMMbl U MPOU3BEICHUS

18 Pelenue 3a1ay Ha NpUMEHEHHE aKCUOM CTEPEOMETPUH U
HUX CJICJACTBUM

19 JlenmeHue ¢ OCTaTKOM

20 JlenmeHre ¢ 0OCTaTKOM

21 Pemrenue 3aau Ha MpUMEHEHUE aKCHOM CTEPEOMETPHH U

HUX CJICJICTBUH




22

[Ipu3Haky nenmMocTr

23 [Tpu3HaKu 1eIMMOCTH

24 [TapaniensHble psMbIE B TPOCTPAHCTBE

25 Pemienne ypaBHEHUH B LIEJIBIX YHCIIAX

26 PemeHne ypaBHEHHI B LIEJIBIX YHCITAX

27 [TapanienbHOCTH TPEX MPSIMBIX

28 Ypok 00001IeHHs M CUCTEMATU3allUK 3HAHUM
«JlemumocTh uncemn»

29 KonTpoabHasi pabora Ne 2 «/[eJMMOCTh YHCeI»

30 [TapamiensHOCTh NPSIMOM U TIIOCKOCTH

31 MHoOrouseHbl 0T OJIHOTO MEPEMEHHOTO

32 MHOro4JieHbl OT OJTHOTO EPEMEHHOTO

33 [ToBTOpEHME TEOpHH, PEIICHHUE 33729 HA TTapaJLICITLHOCTh
MIPSMOU U TIJIOCKOCTH

34 Cxewma ['opnaepa

35 Mmuorouien P(X) u ero kopenb. Teopema besy

36 [ToBTOpEHUE TeOpHH, PEIICHUE 3a/1a4 Ha MapajIeIbHOCTh
IPSIMOU U TNTIOCKOCTH

37 Anrebpanyeckoe ypaBHeHHE. CIEICTBHS U3 TEOPEMBI
bezy

38 Pemenne anrebpanyeckux ypaBHEHHI pa3ioKeHHUEM Ha
MHOXHUTEJIH

39 [ToBTOpEHUE TeOpHH, PEIICHUE 3a/1a4 Ha MapajIeIbHOCTh
MIPSIMOU U TIJIOCKOCTH

40 Pemenue anredpandeckux ypaBHEHUN pa3ioKeHUEM Ha
MHOXHUTEIH

41 Pemenne anrebpanyeckux ypaBHEHHI pa3ioXeHUEM Ha
MHOXHUTEIIH

42 CkpenBaronmecs npsiMble

43 JenumocTth 1BywIieHOB X" +amHa x+a.
CuMMeTpHruecKre MHOTOUJIeHbl. MHOTOWIEHBI OT
HECKOJBKHX MEPEMEHHBIX

44 JenumMocTh 1BywieHOB X" +a™Ha x+a.
CuMMeTpruecKre MHOTOUJIEHbl. MHOTOWIEHBI OT
HECKOJIbKUX MTEPEMEHHBIX

45 VYTibl ¢ COHAIIPABICHHBIMU CTOPOHAMHU. YTOJ MEXKIY
PSIMBIMH

46 @opMyJIbl COKPAIIEHHOTO YMHOKEHHUSI IJIs1 CTapIIuX
creneHer. bunom HeroToHa

47 @opMyJIbl COKPAILIEHHOTO YMHOKEHHUSI 111 CTapIIUX
creneHer. bunom HeroToHa

48 [ToBTOpEHME TeopHH, pEIICHHUE 3a7a9 Ha TTapaJUIeIbHOCTh
IPSIMOM U IIJIOCKOCTH

49 Cucrembl ypaBHCHHM




50

CucrteMbl ypaBHEHUN

51 [ToBTOpEHME TeopuH, pelICHHE 3a/1a4 Ha TapaUIeTbHOCTh
IPSIMOHN U TUTOCKOCTH

52 CucrteMbl ypaBHEHUN

53 VYpok 00001IeHNs U CUCTEMAaTHU3AINK 3HAHUN
«MHorousieHbl. Anredpandeckue ypaBHEHH»

o4 [ToBTOpEHUE TEOpUH, PEIICHUE 3a/1a4 HA MAapaJIeIbHOCTh
IIPSIMOU U TNTIOCKOCTH

95 KonTpoabnas padora Ne 3 « MHOrO4JICHBI.
Anrebpanyeckue ypaBHEHHS»

56 JleliCTBUTEIBHBIC YHCIIa

o7 KonrpoabHasi padora Ne 4 «[lapannenbHOCTh IPAMBIX U
TTOCKOCTE

58 beckoHeyHO yObIBatoIasi reOMeTpUIecKasi MPOTrPeCCHsI

59 beckoHeyHO yObIBatoIasi reOMeTpUIecKasi MPOTrPeCCHsI

60 [TapannensHblie 10ckocTH. CBOMCTBA MapasuieIbHbIX
IJIOCKOCTEN

61 Apudmerrueckunii KOpeHb HATYPAJIbHON CTENEHU

62 Apudmerruecknii KOpeHb HATYPAIbHON CTENEHU

63 [TapannensHbie maockocTu. CBOMCTBA MapaieIbHbBIX
IJIOCKOCTEN

64 ApubmMeTHIeCcKiil KOpEHb HATYPATbHOW CTENICHH

65 CremneHb ¢ palMOHAIBHBIM U JICHCTBUTEIBHBIM
MOKa3aTeIsIMU

66 CBoiICTBA MapaAJJIEIbHBIX MIOCKOCTEM

67 CremneHb ¢ palmoOHAIBHBIM U ICHCTBUTEIHHBIM
MOKAa3aTeISIMH

68 CTerneHpb ¢ parmoOHAIBHBIM U ICHCTBUTEIHHBIM
MOKAa3aTeISIMH

69 Terparap

70 CreneHs ¢ palioHaIbHBIM U ICHCTBUTEIHHBIM
MOKAa3aTeISIMH

71 VYpok 000011eHus U cucTeMaTu3aluu 3HaHui « CTeneHp ¢
JCHCTBUTEIBHBIM [TOKA3aTEIEM»

12 [Tapannenenunen

73 Konrpoabnas padora Ne 5 «Crenens ¢
JICHCTBUTEIHLHBIM MTOKA3aTEIeM»

74 CrenenHas QpyHKIMs, €€ CBONCTBA U rpaduK

75 3ajaun Ha TOCTPOCHUE CCUCHUI

76 CrenenHas QpyHKIMsI, €€ CBOMCTBA U rpaduK

77 CrenenHas QpyHKIMsI, €€ CBOMCTBA U rpaduK

/8 3ajaun Ha NOCTPOECHUE CEUCHUI

79 B3aumno obpatable pyHKIMH. ClI0KHBIE QYHKIIUH




80

B3anmuo oOpaTtHbie pyHKIMU. CH0XKHbIE QYHKIIUN

81 O6006111eHIE TEOPUH, PEIIICHUE 3aad

82 Hpo6Ho — nuHeiHas QyHKIus

83 PaBHOCMIIbHBIE YpaBHEHHs U HEPABEHCTBA

84 KonrpoabHas padora Ne 6 «IlapannenbHOCTh
TTOCKOCTE

85 PaBHOCUIIbHBIE YpaBHEHHs U HEPABEHCTBA

86 PaBHOCUIIBHBIE YpaBHEHHUS 1 HEPABEHCTBA

87 [lepnieHIUKYISIpHBIEC IPSIMBIC B TPOCTPAHCTBE

88 WppannonanbHble ypaBHEHHS

89 WpparmonanpHble ypaBHEHUS

90 [lapannensHble NpsiMble, TEPIICHANKYISIPHBIE TUIOCKOCTH

91 WppatnmonansHble ypaBHEHUS

92 HppanmonanbHble HEPABEHCTBA

93 [Tpr3Hak neprneHANKYIIPHOCTH IPSAMOM U TIJIOCKOCTH

94 HppanmoHanbHble HEPABEHCTBA

95 Ypok 00001IeHNs U CHCTEMAaTH3aIii 3HAHUN
«CteneHHast QyHKIHSDY

96 Teopema o mpsAMOH, TEPICHAUKYIIPHON K TUIOCKOCTH

97 Kontpoabnasi padora Ne 7 «Crenennast yHKImsD»)

98 [TokazaTenbHas GyHKIMA, €€ CBOMCTBA U Tpadux

99 Pemenue 3aau Ha MEePIICHIUKYJISPHOCTD MPSIMOU U
TUTOCKOCTH

100 | IlokazaTtenpHas (GyHKIHS, €€ CBONCTBA U rpaduK

101 | Iloka3zaTenbHbI€ YpaBHEHUS

102 | Pemenue 3a1a4 Ha NEPIEHIUKYISIPHOCTD MIPSAMOI U
MJIOCKOCTH

103 | Iloka3aTenbHble YpaBHEHUS

104 | Iloka3aTenbHble YpaBHEHUS

105 | Pemenue 3a1a4 Ha MEPIICHAUKYIISIPHOCTD MIPSIMOM U
IJIOCKOCTH

106 | [Toxa3aTenpHBIC HEPABEHCTBA

107 | [Toxa3aTenpHBIC HEPABEHCTBA

108 | PaccrosiHue OT TOYKH A0 MJIOCKOCTH. Teopema o Tpex
nepreHINKyIspax

109 | Cuctembl noka3aTelbHbIX YPABHEHUI U HEPABEHCTB

110 | Cuctembl noka3aTelbHBIX YPABHEHUI U HEPABEHCTB

111 | PaccrosiHM€ OT TOYKHU JI0 TUWIOCKOCTH. Teopema o Tpex
NepIeHINKYIIsIpax

112 Ypoxk 00600111eHNs M CUCTEMAaTH3alluKi 3HAHU I
«ITokazatenpHast QyHKITUS

113 | KonrpoabHas padora Ne 8 «IlokazarenpHast QyHKIMSD)

114 | Teopema o0 Tpex neprneHANKYIsIpax

115 | Jlorapudmsl




116

Jlorapudmebr

117 | Yroa mexay npsiMoid U MII0CKOCThIO

118 | CgoiicTBa jorapupmoB

119 | CpoiicTBa Jorapu(moB

120 | [ToBTOpeHue Teopuu, peuieHre 3a1a4 Ha IPUMEHEHHE
TEOPEMBI O TPEX MEPICHIUKYIIAPaAX, HA YTOI MEXTY
IIPSIMOU U TNTIOCKOCTBIO

121 | decsatuunbie U HATypajbHbIe Jorapudmbl. Dopmyiia
nepexosa.

122 | decstuunbie U HAaTypajbHbIe Jorapudmbl. Dopmyiia
nepexoja

123 | [loBTOpeHue Teopuu, peuieHne 3a1a4 Ha IPUMEHEHHE
TEOPEMBI O TPEX MEPICHIUKYIAPAX, HA YTOI MEXTY
PSIMOU U TNTIOCKOCTBE)

124 | JlecaTu4HbIe U HaTypaidbHbBIE JorapupmMel. Dopmyia
nepexosa.

125 | Jlorapudmuyeckasi QyHKIHS, €€ CBOMCTBA U rpaduk

126 | IloBTOpeHMe Teopuun, pelieHre 3a1a4 Ha MPUMEHEHNE
TEOPEMBI O TPEX MEPIEHIUKYISIPAX, HA YTOJI MEKITY
PSAMOU U TIJIOCKOCTBIO

127 | Jlorapudmudeckasi QyHKIIHsI, €€ CBOMCTBA U TpaduK.

128 | Jlorapudmudeckue ypaBHEHHUS

129 | [loBTOpeHue Teopuu, peuieHne 3a1a4 Ha IPUMEHEHHE
TEOPEMBI O TPEX MEPICHIUKYIAPAX, HA YTOI MEXTY
PSAMOU U TIJIOCKOCTBIO

130 | Jlorapudpmuueckue ypaBHEHHUsI

131 | Jlorapupmuueckue ypaBHEHHUsI

132 | JiByrpanusiii yroa. [IpusHak nepneHauKyIs[pHOCTH ABYX
IJIOCKOCTEN

133 | JlorapudmMuyeckne HepaBEeHCTBA

134 | JlorapudmMuyeckne HepaBEHCTBA

135 | IByrpanusiii yroma. [IpusHak nepneHANKYISPHOCTH ABYX
IIJIOCKOCTEN

136 | JlorapudmMuyeckue HepaBeHCTBA

137 | Ypok 0000IIeHNs U cUCTeMaTHU3aIluy 3HaHUH
«Jlorapudmuueckast pyHKIHsDY

138 | IlpssMmoyronbpHBIN apajuienenune]

139 | KonrpoanHasi padora Ne9 «Jlorapupmuyeckas
hyHKIHSD)

140 | Pangmannas mepa yria

141 | IlpssMOyronbHBIN NapalieNenune]

142 | TIoBOpOT TOYKHM BOKPYT Hayasia KOOPAHHAT

143 | [ToBOpOT TOYKHM BOKPYT Hadajga KOOPIUHAT

144 | I[loBTOpEeHHE TEOPHH, PEIICHHE 3a]a4 110 TEME




«llepneHauKyIspHOCTD NPAMON U MIIOCKOCTH,
NEPNEHIUKYJIPHOCTD IIIOCKOCTEN

145 | Onpegenenue cuHyca, KOCMHYCa U TaHT€HCa yIJia

146 | Onpexenenue cuHyca, KOCMHYCa U TaHT'€HCa YIJia

147 | [loBTOpEHHE TEOPHH, PELICHHE 3a7a4 [10 TEME
«llepnenauKyIIpHOCTD MPSAMOU U INIOCKOCTH,
NEPIEHIUKYIIPHOCTD TUIOCKOCTEM

148 | 3naku cuHyca, KOCHHYCa ¥ TaHT€HCa

149 | 3aBUCHMOCTbH MEXIY CHHYCOM, KOCHHYCOM M TaHT€HCOM
OJIHOT'O U TOTO K€ yIJIa

150 | KonTpoabHas padota Nel( «IlepnieHAMKYISIPHOCTH
OPSIMOM U IJIOCKOCTH, TIEPIIEHIUKYISIPHOCTD
TTOCKOCTE

151 | 3aBUCHMOCTbH MEXAY CHHYCOM, KOCHHYCOM M TAaHT€HCOM
OJTHOTO M TOTO K€ yIJia

152 | TpuroHoMeTpHYECKHE TOXKIECTBA

153 | [lonstue MHOrOrpanHuka. [lpuzma

154 | TpuroHoMeTpUIECKHe TOXKICCTBA

155 | TpuroHomeTpuyecKe TOXKIACCTBA

156 | ITpu3ma

157 | CuHyc, KOCHHYC M TaHT€HC YTJIOB O 1 - 0O

158 | ®opmyIisl CI0KEHUS

159 | Ilpusma

160 | ®opmyIbl CIOKEHUS

161 | CuHyc, KOCHHYC M TAaHT€HC JBOMHOTO yTJia

162 | Ilpusma

163 | CunHyc, KOCHHYC M TAaHT€HC TTOJIOBUHHOTO yTJjia

164 | ®opmynbl NpUBEaCHUS

165 | [Mupamupa. [IpaBunbHast nupaMuia

166 | ®opmyIbl IpUBEICHUS

167 | ®opmyIbl IpUBEICHUS

168 | [Mupamupa. [IpaBunbHas nupamua

169 | Cymma u pa3zHocTh cuHycoB. CyMMa U pa3HOCTh
KOCHHYCOB

170 | [Ipow3BeneHrne KOCHHYCOB ¥ CHHYCOB

171 | Ilupamupa. [TpaBunbHas nupamuaa

1721 'Vpok 00600IIeHNs ¥ CHCTEMATH3AIMH 3HAHUI
«TpuroHomerpuueckue Gopmymab»

173 | Kourpoabhas padora Nell «Tpuronomerpuyeckue
hopMyIIbDY

174 | Ilupamupa. IlpaBuiibHast nupaMuia

175 | YpaBHeHue COS X=a

176 | YpaBHeHue COS X=a




177

YcedeHHas nupaMuaa

178 | YpaBHenwue Sin X=a

179 | YpaBHenwue Sin X=a

180 VYceuennas nupamuaa

181 | YpaBHenue tg X=a

182 | YpaBHeHue tg X=a

183 | CummeTtpus B npocTpancTBe. [loHsaTHE TPAaBUIBEHOTO
MHOTOTPaHHUKA. DJIE€MEHThl CHMMETPUU MTPaBUIIbHBIX
MHOTOI'PaHHUKOB

184 | TpuronomeTpuuecKkre ypaBHEHUS, CBOASIIUECS K
anreopandeckuM. OTHOPOTHBIE U JIMHCWHBIC YPABHCHUS

185 | Tpuronomerpuueckue ypaBHEHHS, CBOASIINECS K
anreopandeckuM. OTHOPOTHBIE U INHCWHBIC YPABHCHUS

186 | Konrpoabnasi pa6ora Nel2 «MHOrorpaHHUKNY

187 | TpuronomeTpuueckue ypaBHEHHUS, CBOASIIUECS K
anredpandeckuM. OHOPOIHBIE U JINHEWHbBIEC YPABHEHUS

188 | MeTroabl 3aMEeHBI HEU3BECTHOTO U PA3JIOKEHUS Ha
MHOKUTEIN, METOJI OLIEHKU IIPABOU U JIEBOM YacTeu
TPUTOHOMETPUYECKOTO YPaBHEHUS

189 | IlonsTue BekTopa. PaBeHCTBO BEKTOPOB

190 | Meroabl 3aMEeHBI HEU3BECTHOTO U PA3JIOKEHUS Ha
MHOKUTEJN, METOJI OLICHKH [IPaBOM U JIEBOM YacCTeu
TPUTOHOMETPUYECKOTO YPABHECHHUS

191 | Meroapl 3aMEHBI HEU3BECTHOTO M PA3JIOKCHHS Ha
MHOXUTEN, METOJI OLICHKH MPaBOM U JICBOM YacTeu
TPUTOHOMETPUYECKOTO YPABHECHHUS

192 | Cnoxxenuie u BoIlYuTaHUE BEKTOPOB. CyMMa HECKOIBKUX
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO

193 | Cuctembl TPUTOHOMETPUYECKUX YPaBHEHUI

194 | Cuctembl TPUTOHOMETPUYECKUX YpaBHEHUI

195 | Kommanapssie BekTopsl. [IpaBuiio mapasienenurena

196 | TpuroHomeTpuyeCKre HEPABEHCTBA

197 | TpuroHomeTpuueckre HEpaBEHCTBA

198 | Pa3znoxxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BEKTOpaM

199 | Ypok 00001IeH S U cCUCTEMAaTH3aIii 3HAHUN
«TpuroHoMeTpudeckue ypaBHEHHs

200 | KonrpoabHas padora Ne 13 «Tpuronomerpuueckue
YpaBHEHUSD

201 | 3auet no Teme «BeKTOphI B IPOCTPAHCTBE

202 | OGobmaroriee MOBTOpEeHNE Kypca MateMaTtuku 10 kmacca




203 | Ob6obmatomee MOBTOpeHne Kypca MatemMaTnku 10 kimacca

204 | OGo06maroniee MOBTOpPEeHME Kypca MareMaTuku 10 kimacca

KanengapHo - TeMaTuyeckoe IMJIAHUPOBAHUE YUEeOHOI0 MaTepuaja
M0 MaTeMaTHKe: ajiredpe U HAYAJIaM MaTEeMATHYECKOr0 aHAJIN3a,
reometrpum B 11 kjacce (mpopujbHbIA YPOBEHD)

10 Y4eOHMKAM: AsreOpa v Hayaja MaTeMaTHYecKoro ananusa, 10, aBropsr HO.

M. Konsarun, M.B. Tkauwea, H.E. ®emopoBa, M.M. Ilabynun - M.:

«[Ipocsemenue», 2018 r.

['eometpus 10-11 xnaccel, aBT. Atanacsu JI.C. u ap. - M., «IIpocsemenue», 2017,
4 4y aare0Opsbl 1 2 4 reomeTpun (6 yacoB B Heneno). Beero 204 yaca.

[Ipu momanaHuyd KOHTPOJIBHBIX PAa0OT MOHEJCIBHUK KOJUYECTBO YACOB B TEME

MOXET OBITh W3MEHEHO (YBEIMYCHO WM YMEHBIIIEHO) Ha 1-2 3a cuer 4acoB

MOBTOPEHUS.

Ne Conepxanue marepualia Jlata
ypoKa MIPOBEICHUS

1 IloBTOpEeHne Kypca anreOpsl M Hayasia aHainu3a 3a 10 kiacc

2 IToBTOpEeHKe Kypca anreOpsl M Hayasia aHainu3a 3a 10 kiacc

3 [IpsimoyronpHas cucTemMa KOOPAWHAT B MPOCTPAHCTBE

4 [ToBTOpEeHMe Kypca anreOpsl U Havana aHainusa 3a 10 kiace

3) [ToBTOpeHMe Kypca anreOpsl M Havana aHainusa 3a 10 kiace

6 Koopaunatel BekTopa

7 OO0uacTh onpeneseHns 1 MHOKECTBO 3HAUCHHM

TPUTOHOMETPHUECKUX (PYHKITHIA

oo

Koopnnnatel BekTopa

(o]

OO6nacth onpeneneHns 1 MHOKECTBO 3HAUCHHIM
TPUTOHOMETPUUECKUX (PYHKITHI

10 | YeTrHOCTDH, HEYETHOCTD, IEPUOIUIHOCTD
TPUTOHOMETPUUECKUX (PYHKITHI

11 | CBs3b MeXy KOOpAUHATAMHU BEKTOPOB U KOOpAUHATAMU
TOYEK

12 | YeTHOCTDH, HEYETHOCTD, IEPUOTUIHOCTH
TPUTOHOMETPHYCCKUX (DYHKITHI

13 | YeTHOCTB, HEYETHOCTD, IEPUOIUIHOCTD
TPUTOHOMETPHUECKUX (PYHKITHIT

14 | Bxognasi KOHTpoJIbHasi padora Ne 1

15 [Ipocreiimme 3a1a4u B KOOpAUHATAX

16 | CpoiicTBa (hyHKIHMH Y = COS X B €€ rpaduk

17 | CpoiicTBa pyHKIIMM Y = COS X U €€ rpadux

18 | Ilpocreitmue 3a1a4u B KOOpAUHATAX

19 | CpoiicTBa GyHKIMH Y = COS X U €€ rpadux




20

CaoiicTBa (hyHKIMH Y = SIN X U €€ rpaduk

21 | KonTpouabHas padora Ne 2 «KoopauHaTbl TOUKHU U
KOOPJAWHATHI BEKTOPay

22 | CpoiicTBa yHKIMHU Y = SiN X 1 €€ rpadux

23 | CpoiicTBa ¢yHKIHHU Y = SiN X 1 €€ rpaduk

24 | Yron mexay Bektopamu. CKalspHOE TPOU3BEICHUE
BEKTOPOB

25 | CpoiicTBa pyHKIMM Y = tg X 1 €€ rpaduk

26 | CpoiicTBa pyHKIMM Y = tg X 1 €€ rpaduk

27 | Yron mexnay Bekropamu. CKaJIpHOE TTPOU3BEICHNE
BEKTOPOB

28 | O6paTtHbie TPUTOHOMETpHUYECKHE QYHKIIUU

29 | O6patHble TPUTOHOMETpHUYECKHUE QYHKIIUU

30 | Beruncnenue yrioB MKy NPSIMBIMU U TUIOCKOCTSIMH

31 | OGpaTHbIe TpUTOHOMETPUYECKUE QYHKIIUN

32 | Ypok 000011eHus M CUCTEMAaTU3allii 3HaHUH 110 TeMe
«TpuroHomerpuueckue QyHKIUN

33 | [loBTOpEHNE BOMPOCOB TEOPHH U PEIICHHE 3a71a4

34 | KoutpoJabHasi padora Ne 3 « Tpuronomerpudeckue
GbyHKIMNY

35 | IIpenen mociaenoBaTeIbHOCTH

36 | Llentpanbuas cummerpusi. OceBasi cCUMMETpHUs. 3epKajbHas
cumMeTpus. [lapamienbHbiil TepeHoc

37 | Ilpenen mociaenoBaTeIbHOCTH

38 | Ilpenen mociaenoBaTeIbHOCTH

39 | LentpanbHas cummerpusi. OceBasi CUMMETpHUs. 3epKajbHas
cummeTtpus. [lapamnensHbll EpeHoC

40 | Ilpenen dyHKIIMN

41 [Tpenen dynkmm

42 Penrenue 3amau

43 | HenpepbIBHOCTH yHKIIUU

44 | OnpeneneHue NPOU3BOTHON

45 | KonTpoabHas padora Ne 4 «CkansipHOe MPOU3BEICHUE
BEKTOPOBY

46 OmnpeneneHre MPOU3BOTHON

47 | llpaBuna nuddepeHnmpoBanus

48 | [lonsitne nununap. [lnomaas moBepXHOCTH LHMJIMHIpA

49 | [IpaBuna nuddepeHpoBaHus

50 | IlpousBomHas CTEIIEHHON (hYYHKIIMH

51 | Ilonstre nunuamp. [In0maas MOBEPXHOCTH IIMIMHIPA

52 | IlpousBoHas CTEIICHHON (DYHKITHIA

53 | [Ipou3BoJHbIE ANEMEHTAPHBIX (PYHKINU

54 | Ilonstue umnuuap. [nonaapr moBEpXHOCTH MJIMHIPA

55 | [Ipou3BoaHbIE ANEMEHTAPHBIX (PYHKINH




56

['eomeTpryecknii CMbICI POU3BOIHOU

57 | Ilonsarue xonyc. Ilnomaas moBepxHOCTH KOHYCA.
Y CeueHHbIN KOHYC

58 | 'eomeTpuueckuii CMbICT MPOU3BOIHON

59 | I'eomeTrpuyecKkuii CMBICT MPOU3BOIHOM

60 | [lonstue xonyc. Ilnomaas MTOBEPXHOCTH KOHYCA.
Y cedeHHbIN KOHYC

61 | Ypok 06001IeHHs M CUCTEMATU3allui 3HAHUM
«ITpousBoaHas U €€ reoOMEeTPUUYECKUN CMBICID)

62 | Ypok 00001IeHNs M CUCTEMATU3alluK 3HAHUM
«ITpousBoaHas U €€ reOMETPUIECKUN CMBICID)

63 | [lonstue xonyc. [lnomaas MOBEpXHOCTH KOHYCA.
Y cedeHHbIN KOHYC

64 | KouTpoJabHasi padora Ne 5 «IIponsBoanas u eé
r€OMETPUYECKUI CMBICID)

65 | Bospactanue u yOpiBanue QpyHKINN

66 | [lonsarue konyc. Ilnomans MoBepXHOCTH KOHYCA.
Y ceueHHbIN KOHYC

6/ | Bo3pactanue u yopiBaHue GyHKIINH

68 | OxcTpeMyMmbl QYHKITUU

69 | Cdepa n map. YpaBHerue chepsl

70 | OxcTpeMyMbl HYHKITUU

71 | HaubombIiiee u HauMeHbIlIee 3HaUeHUE PYHKITUU

72 | B3aumHoe pacnojioxkeHrue cpepbl U IMIOCKOCTH.
KacarenpHast IIIocKoCcTh K cepe

73 HaunOounbiiee 1 HauMeHblee 3HaueHne QyHKINH

74 | HauGonplliee 1 HaMMEHbIIee 3HaUeHne QYHKIIUU

75 | Ilnomans cdepbl

76 | IIpousBoHAs BTOPOTO MOPSAKA, BEIMYKIOCTh U TOYKH
neperuda

77 | IlpousBosiHast BTOPOTO MOPSAKA, BEIMTYKJIOCTh U TOUKH
neperuda

78 | Pemenne 3amau o teme «Cdepar

79 | [loctpoenue rpadmkoB HyHKITUH

80 | [Toctpoenue rpadmukoB HyHKITUI

81 | Pa3Hble 3amaun HA MHOTOTPAaHHUKH, ITWJIMHAP, KOHYC U Iap

82 | Iloctpoenue rpadhukoB HyHKIIUI

83 | [Toctpoenue rpadukoB HyHKIUH

84 | Pa3Hble 3a1a4n HA MHOTOTPaHHUKH, ITWJIMHAP, KOHYC U Iap

85 Ypoxk 0060011eHHS ¥ CUCTEMATU3alluK 3HAHUM 110 TeMe
«IIpumeHeHre Npor3BOIHOMN K UCCICTOBAHUIO (DYHKITUI)

86 | Ypok 00001IeHNS ¥ CHCTeMaTH3alluy 3HAHUH 110 TeMe
«IIpumeHeHre Npor3BOAHON K NCCIECTOBAHUIO (DYHKITUI

87 | Pa3Hble 3a1aun HA MHOTOTPAaHHUKH, ITWJIMHAP, KOHYC U 1Iap




88

Kontpoabnasi padora Ne 6 «IIpumenenne nmpon3BoaHON K
UCCJIEI0OBAHUIO QYHKIIUM)

89 | IlepBoobOpa3nas

90 | KontrpoabHasi padora Ne 7 «[{unusap, KOHYC U 1ap»

91 | IlepBoobOpa3nHas

92 | [IpaBmiia HaXO0XI€HUS TEPBOOOPA3HBIX

93 | Pemenwne 3a1a4, MOBTOPEHNE OCHOBHBIX BOIIPOCOB Kypca
T€OMETPHUH 3a MEPBOE MOJTYTOANe

94 | IlpaBwia Hax0XJIeHUS MTEPBOOOPA3HBIX

95 [nomanb KpUBOJIMHEHHOW Tpaneuuu. MHTerpan u ero
BBIYKCIICHHE

96 | Pemenwme 3a1a4, MOBTOPEHNE OCHOBHBIX BOIIPOCOB Kypca
T€OMETPHUH 3a MTEPBOE TOTYTOAHNEC

97 [Inomane kpuBOJIMHEWHOW Tpaneuuu. MuaTerpan u ero
BBIYHCIICHHAC

98 [Lnomane KpUBOIMHENHOW Tparnenuu. VIHTerpan u ero
BBIYHCIICHUE

99 | Ilonstue o6bema. OOBEM MPSIMOYTOJIBHOTO
napaJuiesienurne ia

100 | Beruucnenwue mioniaaeld GUryp ¢ TOMOIIBI0 HHTETPAJIOB

101 | Beruucnenwue mioniaaeld GUryp ¢ TOMOIIBI0 HHTETPAJIOB

102 | O6wvem npsamoit mpusMbl. O0BEM MUIUHAPA

103 | Beruucnenue miomaieid GUryp ¢ moMoIbi0 HHTETPaJIOB

104 | [IpumeHeHue UHTETPaJIoB Jisl pelIeHUs PU3NYECKUX 3a]1a4

105 | O6wem npsimoii ipusMbl. OObEM IIIUHIpA

106 | IIpocreiimme nuddepeHmanbabie ypaBHEHHS

107 | Ypok 0000mIeHrs 1 CUCTEMATHU3AIMK 3HAHUH TT0 TEME
«ITepBooOpa3Hast 1 MHTETPAIDY

108 | O6bem npsimoii mpu3Mbl. OObEM LMIIMHIpA

109 | Ypok 00oOmeHus ¥ cUCTeMaTU3aIlui 3HAHUH 110 TEME
«IlepBooOpa3zHasi U HHTETpa

110 | Kourpoannasi padora Ne 8 «IlepBooOpa3Has u MHTErpam

111 | O6wem npsimoii ipusMbl. OObEM HIIIUHIpA

112 | IlpaBumno mpousBeaeHus. Pa3MenieHus ¢ mOBTOPEHUSIMU

113 | [IpaBuno npown3sBeneHus. Pa3menieHns ¢ MOBTOPEHUSMU

114 | Beruucienue 00beMOB TeJ C MOMOILBIO OMPEICTICHUS
uHTerpana. O6beM HaKJIOHHOW PU3MBI

115 | IlepecTaHoBku

116 | I[lepecTanoBku

117 | Beruucienue o00beMOB TeJ C MOMOIILBIO OMPEICIICHUS
uHTerpaga. O0beM HAKJIIOHHOM IMPU3MBI

118 | Pa3memienns 6e3 MOBTOPEHUH

119 | Coueranus 6e3 moBTopeHuid u omHoM HproToHa

120 | O6bem nupaMuIbl




121

Coueranus 6e3 noBropeHuit u ouHoMm HproToHa

122 | Coueranus 6e3 moBTopeHUi 1 6MHOM HbloTOHA

123 | O6bem nupaMu/Ibl

124 | Ypok 00600mIeHns ¥ CUCTeMaTH3aIMK 3HAaHUH 110 TEME
«KombuHaTopuka»

125 | KontpoabHas padora Ne 9 «KombuHatopukay

126 | O6Bem KoHYyCa

127 | BeposiTHOCTH COOBITHS

128 | BeposiTHOCTH COOBITHS

129 | O6bem koHyca

130 | CnoxeHne BEepOSITHOCTEM

131 | CnoxeHne BEepOSITHOCTEM

132 | Beruucnenne 00beMOB TEJ C TOMOIIBI0 HHTETpaia. O0bem
HaKJIOHHOM npu3Mbl. O0bem nupamuibl. O0beM KOHyCa

133 | BeposiTHOCTH MPOU3BEICHNS HE3aBUCUMBIX COOBITHIA

134 | ®opmyna bepaynu

135 | Konurposabnasi padora Ne 10 «O6beMbl TEID

136 | Ypok 0000mIeHns 1 CHCTEMATH3AINK 3HAHUH 10 TEME
«DJIeMEHTHI TEOPUHU BEPOSTHOCTEN

137 | Konrpoabnasi padora Ne 11 «31eMEHTBI TEOpHH
BEPOSATHOCTEWN

138 | O6bem mapa. O6beM 1MIapOBOTO CETMEHTA, IIAPOBOTO CIIOS
M IIapOBOT0 CEKTOpa

139 | Onpenenenune KOMIUIEKCHBIX uncel. ClioxkeHue u
YMHOKEHHE KOMIUIEKCHBIX YHCell

140 | Ompenenenue KOMIUIEKCHBIX yrceln. ClIoXeHHE U
YMHOKCHHE KOMIUICKCHBIX YHCEIT

141 | O6bem mapa. OO6bEM 1MIAPOBOrO CETMEHTA, IIIAPOBOTO CJIOS
Y IIapOBOT0 CEKTOpa

142 | KoMIieKCHO COMpsKEeHHbBIE Yrciia. Moayiib KOMIUIEKCHOTO
yycia. Onepanuu BEIYUTAHUS U JISTICHUS

143 | KoMIiekCHO compsiKeHHbIE Yrciia. Moayiib KOMIUIEKCHOTO
yycia. Onepanuu BEIYUTAHUS U JISTICHUS

144 | O6bem mapa. OO6beM 1MIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS
Y IIapOBOT0 CEKTOpa

145 | KoMIUJIEeKCHO COMpsKEHHBIE Ynciia. Moylib KOMITJIEKCHOTO
yricna. Onepaiuy BEIMUTaHMSI U JICJICHUS

146 | 'eomeTpuueckasi MHTEpHOpETAIMs KOMILUIEKCHOTO YKCia

147 | O6bem mapa. O6beM MapoBOTO CETMEHTA, IIIAPOBOTO CIIOS
Y TIIApOBOTO CEKTOpa

148 | 'eomeTpuueckasi HHTEpHIpETAIMs KOMIUIEKCHOTO Yncia

149 | Tpuronomerpruyeckas popMa KOMIIEKCHOTO YUCIa

150 | O6bem mapa. OO6beM 1MIAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS

M MIapoOBOro CCKTOpa




151

YMHOXKEHHE U ACIECHUE KOMIUIEKCHBIX YHUCEII, 3alIMCAHHBIX
B TpUroHomeTpuueckoit hopme. @opmyna Myaspa

152 | YMHOXEHHE 1 IEIICHHE KOMIUIEKCHBIX YHCE, 3alIMCaHHbIX
B TpuroHometpuueckon popme. opmyna Myaspa

153 | O6wem mapa. O6beM MapoBOTO CETMEHTA, IIIAPOBOTO CIIOS
Y 1apOBOT'0 CEKTOpa

154 | KBajpaTHble ypaBHEHHS C KOMILUIEKCHBIM HEU3BECTHBIM

155 | Ypok 0000meHns u CucTeMaTH3aiy 3HaHUH IO TEMe
«KomruiekcHble unciay

156 | Ilmomans chepsl

157 | Kourpoabnasi padora Ne 12 «KommuiekcHbIe yncia

158 | JluneitHble ypaBHEHUS 1 HEPABEHCTBA C IBYMS
MIEPEMEHHBIMU

159 | Konrpoabhas padora Ne 13 «O6wem mrapa. [Inomansp
chepbD»

160 | JIuneitHble ypaBHEHUSI U HEPABEHCTBA C IBYMS
IEPEMEHHBIMU

161 | JIuHeitHbIe ypaBHEHUS U HEPABEHCTBA C JABYMS
[IEPEMEHHBIMU

162 | IloBTOopeHHE. AKCMOMBI CTEPEOMETPUU U UX CIACACTBUSI.
[TapannenbHOCTh NPSAMBIX, IPSIMOUN U TNIOCKOCTH

163 | HenuneitHble ypaBHEHUS M HEPABEHCTBA C IBYMS
MIEPEMEHHBIMU

164 | HenuneitHble ypaBHEHUS M HEPABEHCTBA C IBYMS
IEPEMEHHBIMU

165 | [loBTOpeHne. AKCMOMBI CTEPEOMETPUU U UX CICACTBUSI.
[TapajuieIbHOCTh NPSIMBIX, IPSIMOU U TJIOCKOCTH

166 | HenuneiiHble ypaBHEHUSI U HEPABEHCTBA C IBYMS
MIEPEeMEHHBIMU

167 | YpaBHeHUSs U HEPABEHCTBA C IBYMS IEPEMEHHBIMH,
coJiepKallne nmapaMeTpsbl

168 | IloBTopenue. CkpenuBaroIecs Mpsmbie.
[TapamienbHOCTh MIOCKOCTEN

169 | YpaBHeHus U HEpABEHCTBA C IBYMS IEPEMEHHBIMH,
CoJIeprKall[ie MapaMeTpsl

170 | Ypok 0000mIeHus: ¥ cUCTeMaTU3aIluy 3HAHUH 110 TEME
«YpaBHEHUS] 1 HEPABEHCTBA C IBYMsI IEPEMEHHBIMI

171 | IloBropenue. [lepneHANKYISTPHOCT MPSIMOM U IIIOCKOCTH.
Teopema 0 Tpex NEPIEHAUKYIAPAX. YTOJI MEXKIY NPAMOU U
MJI0CKOCThIO

172 | KonrpoabHasi padota Ne 14 «YpaBHECHHS M HEpAaBCHCTBA
C IByMsI IEPEMEHHBIMI))

173 | IloBropenue. Tpuronomerpuueckue QyHKIUN

174 | IloBropenue. JIByrpannbiii yroi. [leprieHIUKyISIpHOCTD




IJIOCKOCTEN

175 | IloBTopenue. Tpuronomerpuyeckue GyHKIIMU

176 | [loBropenue. [Ipon3BogHas U €€ reOMETPUUECKUN CMBICI

177 | IloBropenue. JIByrpanHslil yrod. llepneHauKyasspHOCTb
IJIOCKOCTEN

178 | [loBropenwme. [Ipon3BogHas u €€ reOMETPHUUECCKUI CMBICI

179 | IloBropenue. [lepBooOpa3Hast u MHTETpaI

180 | [loBTOpeHune. MHOTOrpaHHUKU: TTapaJieeue], Mpu3Ma,
nupamMmuia, MIOMAI1 UX MOBEPXHOCTEN

181 | IloBTopenue. Pemenne TEKCTOBBIX 3a7a4

182 | [loBTopenue. Pemenne TeKCTOBBIX 3a/1a4

183 | IloBTOopenue. Bektops! B mpocTpaHcTBe. JleiicTBus Hax
BekTopamu. CKaJsipHOE MPOU3BEACHUE BEKTOPOB

184 | [loBTopenwue. Pemenne TeKCTOBBIX 3a/1a4

185 | [loBTopenue. Pemenue 3a1ay npogBUHYTOTO YPOBHS

186 | [loBTopenue. BexTopsl B mpocTpaHcTBe. JleicTBus Haj
BekTopaMu. CKaJIIpHOE IPOU3BE/IEHUE BEKTOPOB

187 | [loBTopenue. Pemenue 3a1ay npoBUHYTOTO YPOBHS

188 | IloBTropenue. Pemenune 3a1a4 mpoJBUHYTOTO YPOBHSI

189 | IloBTopenue. Llmmmuap, KOHYC U ImIap, MIOMAAN UX
noBepxHocter. O0beM Ten

190 | I[loBTopenue. Pemienue 3a1ay npoBUHYTOTO YPOBHS

191 | IloBropenue. Pemenue 3a1ay npogBUHYTOTO YPOBHS

192 | [loBropenue. Lunuuap, KOHYC U map, MIOMIAANA UX
noBepxHocTel. O0beM Ten

193 | IloBTopenue. Pemenne 3a1a4 mpoJBUHYTOTO YPOBHSI

194 | IloBTopenue. Pemenne 3aa4 mpoJBUHYTOTO YPOBHSI

195 | IloBTOpEeHME TEOPHUH U PEIICHHE 3a7a4 110 BCEMY KypCy
reOMEeTpUU

196 | IloBropeHnue. Pemenue 3a1a4 npoABUHYTOTO YPOBHSI

197 | IloBropeHnue. Pemenue 3aa4 npoABUHYTOTO YPOBHSI

198 | IloBTOpEHME TEOPHUH M PEILICHHE 3a1a4 110 BCEMY KYpCy
reOMeTpUn

199 | UroroBasi KOHTpOJIbHAsI pa6oTa o MmatemMaTuke Ne 15

200 | [ToBTOpEHME TEOPUH M PEIICHUE 3a7a4 110 BCEMY KypCy
Te€OMETPUU

201 | [ToBTOpEHME TEOPUH U PEIICHUE 33]1a4 TI0 BCEMY KYpCy
reOMEeTpUU

202 | IloBropenue. Penienue 3aa4 NpoJBUHYTOIO YPOBHS

203 | [ToBTOpenwue. Pemrenne 3a1aq mpoBUHYTOTO YPOBHS

204 | IToBTOpEeHHE TEOPUH U PEIICHHUE 3a/1ay 110 BCEMY KypCy

r€OMETPUHN




Ipuaoxenne 2

Kpumepuu U HOPpMbl OUEHKU 3HaHuﬁ, ymenuﬁ U HABBLIKOB 06ylm10u4uxc;l no
mamemamuke.

1. Ouemca RUCBMEHHbIX Konmp0ﬂbetxpa60m 06yqalou4uxc;l no wmamemamuke.

OTBeT OLICHUBACTCSA OTMETKOM «5», ecin:
» paboTa BBHITIOJIHEHA ITOJTHOCTHIO;
» B JIOTHYECKHX PACCYXICHHUSIX W OOOCHOBAaHWHU PEIICHHS HET MpPOOETOoB U
OIITHOO0K;
» B pEUICHUU HET MAaTeMaTHYECKUX OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTD,
OMHUCKa, KOTOpas He SBIACTCS CICJACTBUEM HE3HAHUs WJIM HEIOHUMaHUs
y4eOHOT0 MaTepuaa).

OT1MmeTKa «4» CTaBUTCA B CICAYIOIMIMNX CIydasax:

» paboTa BBINOJHEHA IIOJHOCTBIO, HO OOOCHOBAaHUSI IIAroB peIIeHUs
HEJOCTAaTOYHbI (€CIM yMEHUE OOOCHOBBIBATH PACCYKJEHUS HE SBISIOCH
CHeUaIbHbIM 0OBEKTOM MPOBEPKN);
» JIONYIICHBI OJHA OIMOKAa WM €CTh JBa — TPU HEJ0YETa B BBIKIIAIKAX,
PUCYHKaX, 4epTexkax Wiau rpapukax (eciu 3TH BUIbl pabOT HE SBISIUCH
CHeUalbHbIM 0OBEKTOM MPOBEPKU).

OT1meTka «3» cTaBUTCS, €CIIH:

» JIomnylieHo OoJiee OJHOW OIMOKM WM OoJiee JBYX — TPEX HEI0YCTOB B
BBIKJIQJIKAaX, 4YepTekax wuiu rpadukax, HO oOydamomuiics o00yagaer
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPSEMON TEME.

OT1MeTKa «2» CTaBUTCS, €CIIN:

»  JIOMYIICHBI CYIIICCTBEHHBIC OMTUOKH, ITOKA3aBIIIKE, YTO 00yUYaIOIMNNCs He
obaaet 00sA3aTeIPHBIMU YMEHUSMHU 110 JIAHHOW TEME B TIOJTHOM Mepe.

Y4uutenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIN OTBET HA BOIIPOC WITU
OpUTHHAIBHOE PEIICHHE 3a7a4H, KOTOPhIE CBUIETEIHCTBYIOT O BHICOKOM
MaTeMaTHYECKOM Pa3BUTUU O0YUYAIOIIEroCs; 3a peleHue 0osee CI0KHON 3a1aun
WA OTBET Ha OOJIee CIOKHBIM BOMPOC, MPEAJIOKEHHBIE 00yJaroeMycst
JOTIOJTHUTEHHO TTOCJIEC BHITTOTHEHHUS UM KaKUX-JTHOO0 IPYTUX 33 aHHH.

2. Ouemca YCmHbILX Oomeemoeé 06yuatou4uxc;l no wnamemamuke

OTBET OLICHUBACTCS OTMETKOM «5)», €CJIN YUCHUK:
» TIOJIHO PACKPBUI COJCpXKaHHE MaTepuaja B 00beMe, MPEeayCMOTPEHHOM
POrpaMMoOi U y9eOHUKOM;
» WU3JIOKWJI  MaTepuajl  TPaMOTHBIM  S3BIKOM, TOYHO  HCIIOJIB3YS
MAaTEMATUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIMKY, B OIPEACICHHON JIOTUYECKON
MOCJIEA0BATCIIbHOCTH;



» TIPaBWIBHO BBINTOJIHUI PHUCYHKH, YEPTEXKH, TI'paHKH, COMYTCTBYIOIIHE
OTBETY;

» TIOKa3ajJl yMEHHUE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHU TMPUMEPAMH,
MPUMEHSTH €€ B HOBOUM CUTYallUX MPH BBIMOJIHEHUU IPAKTUYECKOTO 3aJaHus;
» TPOJEMOHCTPHPOBAI 3HAHHE TEOPUU PAHEE M3YUYCHHBIX COIMYyTCTBYIOIIMX
TeM, C(POPMUPOBAHHOCTH U YCTOMYMBOCTH HCIIOIB3YEMBIX MPU OTBETE YMEHUHN
Y HaBBIKOB;

» OTBEYaJl CAMOCTOSITEIILHO, 0€3 HABOISIINX BOIIPOCOB YUUTEIIS;

» BO3MOXHBI OJIHA — JIBE HETOYHOCTH IPH OCBEIICHUH BTOPOCTETICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, KOTOPbIE YYEHHK JIETKO HCIPABUI IOCHE
3aMEYaHUs] YUUTEIS.

OTBeT OLICHUBAETCSA OTMETKOM «4», €CII yI0BJIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OLIEHKY «5», HO IPU TOM UMEET OJMH U3 HEJJOCTATKOB:

» B UBIOXKEHHM JIOMYyIIEHbl HEOONbIIME MpoOenbl, HE HCKa3UBIIEES
MaTEeMaTHYECKOE COAECPIKaHUE OTBETA;
» JIONYIICHbI OJUH — JIBa HEJ0YeTa MPH OCBEUICHUH OCHOBHOTO COAEPIKaHUS
OTBETA, UCIIPABIICHHBIE I10CIIE 3aMEYaHus YUUTEIIS;
» JIONyIIeHbl omuOKa wiu Ooyee JBYX HEIOYETOB TPU OCBEIICHUH
BTOPOCTEINEHHBIX BOIIPOCOB WJIM B BBIKJIAJKAaX, JIETKO HMCIIPABJICHHBIE IIOCIE
3aMeYaHusl YUUTENS.

OT1MmeTKa «3» CTaBUTCA B CIEAYIOIINX CITyqasx:

» HEMOJIHO PAcKpPBITO COJEPKaHUE MaTepuaia (COICpKaHHE H3JI0KECHO
dbparMeHTapHO, HE BCET/1a MOCIIEI0BATENbHO), HO TTOKa3aHOo 001llee MOHUMaHUE
BOIIPOCA W TPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE MJI YCBOCHHS
nporpaMmMHoOro Marepuania (omnpezaenensl « TpeOoBaHUAMH K MaTeMaTUYECKOM
NOJIFOTOBKE 00YYarOIIMXCs» B HACTOALIEH MporpaMmme 1o MaTeMaTUKe);
» UMENWCh 3aTpyJHEHHUS WM JONMYIICHBl OIMOKA B  ONpPEICICHUU
MaTeMaTUYECKOW TEPMUHOJIOTUH, YEpPTEk ax, BBIKIAJAKAX, HWCIPABICHHBIE
IIOCJIE HECKOJIBKMX HABOSAIIMX BOIIPOCOB YUHTEIIS;
» YYCHHK HE CIpPABWICA C NMPUMEHEHHWEM TEOPHHM B HOBOHM CHTyallUd TPH
BBIMIOJTHEHUH MPAKTUYECKOTO 3a/1aHUs, HO BBIMIOJIHUI 3aJaHUs 0053aTeIbHOIO
YPOBHSI CJIO)KHOCTH IO IaHHOH TEME;
» TpH JIOCTaTOYHOM 3HAaHWM TEOPETHYECKOIO0 MaTepHhalia BbIsSBICHA
HEeJ0CTaToYHasi COPMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIEAYIOIINUX CIIy4asx:

» HE PacKphITO OCHOBHOE COJICpKaHHE yueOHOTO MaTepHaa;

» 00HapyXeHO HE3HAHWE YYCHHKOM OOJBINCH MM HanOoJiee BaXKHOW YacTH
y4eOHOro MaTepHuana;

» JIONYIIECHb OMMOKW B ONPEACIICHUU TOHATHW, TPH HCIIOJIb30BAHUA
MaTEMaTUYeCKOW TEPMUHOJIOTHH, B PHUCYHKaX, 4YepTekax wWin rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE HE WCIPABICHBI TIOCJAE HECKOJbKHX HABOMSIINX
BOIPOCOB YUHUTEJISI.



Obwas kraccudukauus ouubox.

[Tpu oneHKe 3HAHWN, YMEHUN W HABBIKOB OOYYaIOIIUXCS CIEAYET YIUTHIBATh BCE
omuOKu (TpyOble 1 HETPyObIe) U HETOUETHI.
I'pyOobIMu cuMTAIOTCSI OLIUOKM:

HE3HAHUE OIpEJeICHUs OCHOBHBIX IIOHATHM, 3aKOHOB, IPaBUJI, OCHOBHBIX
MOJIOKCHUM  Teopuu, He3HaHue (GopMmys, OOIIECPUHATHIX CHMBOJIOB
0003HaYCHUH BEJIMUMH, SIMHUI] UX U3MEPCHHUS;

HE3HAHWE HAMMEHOBAHUWH ¢IMHUI] U3MEPCHHUS;

HEYMEHUE BBIICITUThH B OTBETE TIIABHOE;

HEyMEHHUE TIPUMCHSTH 3HAHUS, aJITOPUTMBI JIsl pEIICHUS 3a]1a4;

HEYMEHHE JIeJIaTh BHIBOJBI U 00OOIIECHHUS;

HEYMEHHUE YUTATh U CTPOUTH IPaduKH;

HEYMEHHE TI0JIb30BaThCS IEPBOUCTOYHUKAMH, YICOHHUKOM ¥ CTIPABOYHUKAMH,
MOTEPS KOPHS UM COXPaHEHUE TTOCTOPOHHETO KOPHSI;

otOpaceiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIHNOKH;

BBIYMCIIUTENbHBIE OIIMOKHU, €CIIM OHU HE SIBIISIFOTCS OIUCKOI;

JIOTHYECKHUE OLINOKH.

K HerpyObIiM ommOKam cienyer OTHECTHU:

HETOYHOCTh (HOPMYJIIMPOBOK, OINpPECICHUNM, TMOHATUM, TEOpUM, BBI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMNPEACISEMOr0 IOHATHUS WIIN
3aMEHOM OJIHOTO - ABYX U3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMU;

HETOYHOCTh Tpaduka;

HEPALMOHAJIBHBI METOJ PEUICHUS 3aJayd WM HEIOCTATOYHO IMPOyMAHHBIN
IJIaH OTBeTa (HapyIlIeHUE JIOTHKHU, MOJMEHa OTACIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENEHHBIMU);

HEepaIMOHAJIbHBIE METOJIbI pa0OTHI CO CIPABOYHOM U JPYTOM TUTEPATYPOIL;
HEyMEHUE PEeIIaTh 33/1a4M, BHIMOIHATh 33JIaHUS B OOIIEM BHUJIC.

Henoueramu gBiIsIroTCA:

HEepaIMOHAJIbHbIE TIPUEMbI BEIYMCIICHUN U TPeoOpa30BaHuUl;
HEOPEKHOE BBITIOJHEHUE 3aMKCeH, YepTexKe, cXeM, rpaduKoB.



