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[MosicHuTeIbHAS 3aIIUCKA

Pabouyas mporpamma y4ue6HOTO Kypca rno maremaruke it 10-11 kmaccoB pazpaborana Ha
ocHoBe [IpuMepHO# mporpamMMbl cpeaHero (IOJIHOTO) OOIero oOpa3oBaHMs MO MareMaTHKEe B
COOTBETCTBUH CO CTaHJAPTOM CpeIHEro (IIOJIHOTO) O0IIero 00pa3oBaHMs HA OCHOBE aBTOPCKOM
IporpaMMel 1o anredpe u HayasiaM MaTematuueckoro ananusza C.M. Hukonbckoro u ap. misa 10-
11 xmacca («IIporpammbl o0O0mIe0Opa3oBaTeNbHBIX YyupexkaeHUWd. Aurebpa W Hadana
MareMaruyeckoro ananuza, 10-11 kmaccer» / coct. T. A. bypmuctposa, usn. IlpocBenienne —
2009r), aBtopckoii mporpammbl 1o reomerpuu JI.C. Atanacsna u ap. («lIporpammbr
o0rreo0pazoBarebHbIX yupeskaenui. I'eomerpus. 10-11 xmaccen» / coct. T. A. Bypmucrposa, uz.
[Mpoceemenre — 2010 r), O6paszoBarenpHOM mporpammbl MBOY «Tomaposckaa COLU Ne2»
(yrBepxaeHa npukazoM gupekropa ot 31.08.2015 No72).

Onucanue Mecta ydyeOHOro npeamera «MareMaTtukay B y4eOHOM IIaHe

[Tporpamma paccunrana Ha 340 gacos (170 yacoB — 10 knacc, 170 yacoB — 11 kiacc). U3
Hux 204 daca - aireOpa W Hadajga MaTEeMaTHYECKOTO aHaimu3a, 136 4acoB — reoMeTpus.
KonruecTBO KOHTPOIBHBIX padoT:

e 10 kmacc - 12 (8 mo anreOpe M HavyasaM MaTEMaTHYECKOrO aHaiIM3a, 3 TI0
reOMETPHUH, UTOrOBasi KOHTPOJIbHASE paboTa 10 MaTeMAaTHKE);

e 11 kmacc - 12 (8 mo anrebpe W HavaimaM MaTeMaTUYECKOro aHalu3a, 3 10
TCOMETPHH, HTOTOBasi KOHTPOJIbHAS paboTa 110 MaTeMaTHKe).

Taxxe npeaycMOTpPEHO MPOBEAECHUE TEMAaTUYECKUX YCTHBIX 3a4€TOB 1O reomerpuu (3 B
10 knacce, 4 B 11 kacce).

PaGoueit nmporpamMmoii mpeaycMOTpEeHO MPOBEAECHUE BXOAHOTO, PYOSKHOTO KOHTPOJIS 1O
marematuke B 10 u 11 kiaccax B Bune tectupoanus (20 MuH.).

Jlnia peanuzanuu pabouyeil mporpaMmbl UCHIOTIb3YETCsl Y41eOHO-METOANUYECKU KOMIUIEKT,
BKJIFOYArOLUH:

e yueOHUK «AnrebOpa W Hayala MaTeMaTHYecKoro axammusa, 10 kiacc» aBTOPHI
C.M.Hukonbckuii u ap. - M.: [Ipocsemnienue, 2015 .;

e yueOHuk «I'eomerpus, 10-11» aBropsr: JI.C. Atanacsun, B.®. Byry3oB u ap., - M.:
[Ipoceemnienue, 2016 r;

e KHHra Juisi yuutens «Anredpa W Hayalla MaTeMaTH4eCKOro aHaiausa» (B
AJIEKTPOHHOM BH/JIE);

e mporpaMMmbl  00me00pa3oBaTeNbHBIX YUpeXACHUH «Anredpa ¥  Havana
MareMaTtuuyeckoro aHanuszay», 10-11 knaccel, coctaBurens bypmucrposa T.A., M.,
[Tpoceemenue, 2009;

e mporpaMmbl 00I1IeoOpazoBaTenbHbIX yupexaeHuit «['eometpus», 10-11 kmaccel,
cocraButenb bypmucrposa T.A., M., [Ipocsemenue, 2010;

e JloramoB M.K. «Anre0Opa u Hayaia MaTeMaTHYECKOTO aHanu3a. JumakTuiyeckue
Marepuanbl. 10 kmacc: 6a3oBblii U mpoduibHBIN ypoBHU», M, [IpocBemienue,
2005;

o «l'eomerpus. J[unmaktuueckue wmarepuansl. 10 xwmace», B.I.3uB. — M.,
[Tpoceemenue, 2007;

e Tectsl o reomerpun, 10 kmacc: k yueonuky JI.C. AtanacsiHa u np. «['eomerpus
10-11 knacce» / FO.A. T'naskos, JI.LU. bBoxxenkoBa. — M., «Dk3ameny, 2012

ABTOpCKHE TPOTrpaMMbl U3MEHEHBI B CIEIYIOIIeM: 100aBlIeHa UTOrOBasi KOHTPOJIbHAs
paboTa 1o maTeMaruke (3a cC4eT 4YacoB ITOBTOPEHUS).



TpeOoBaHMsl K YPOBHIO OJATOTOBKH YYAIIUXCS

B pesynomame uzyuenus mamemamuxku Ha nPpoPuiIbHOM YPOoBHe 6 cmapuiell WKoaie Y4eHUK
00J131CeH

3Harn/moOHUMATH

® 3HauYCHHE MATEMATUYECKON HAYKH JUIsl pEIICHUS 3aj]a4, BOZHUKAIOIIUX B TEOPUU U
MpaKkTUKE; MUPOTY U OFPAHMYECHHOCTh NMPUMEHEHUsI MAaTEMaTUYECKUX METOJIOB K
aHaJIM3Y M MCCIICIOBAHUIO TIPOIIECCOB U SIBJICHUM B MPUPOJIC U OOIIECTBE;

® 3HAYEHUWE MPAKTUKU M BOIMPOCOB, BO3HUKAIONIMX B CaMOW MareMaTuke, s
(GbOpMUPOBAHUS U PA3BUTHUS MATEMAaTUICCKOU HAYKH;

® WACH pACIIUPEHUS YHCIOBBIX MHOXKECTB KaK Croco0a TIOCTPOSHHUS HOBOTO
MaTEeMaTUYeCKOro amnmapara i PelIeHUs NMPAKTHYSCKUX 3aJad M BHYTPCHHHX
3a1a4 MaTeMaTUKU;

e 3HauYeHHWE WJEeH, METOJIOB U PE3Y/IHTATOB AIreOPhl U MaTEMAaTUYECKOTO aHaIn3a JIJIs
MOCTPOEHHUS MOJIEJICH peabHbIX MTPOIIECCOB U CUTYAITUH;

® BO3MOXHOCTH I'€OMETPUYECKOTO sI3bIKa KaK CPEICTBA OMMCAHUS CBOMCTB PeaIbHBIX
MPEJAMETOB U UX B3aUMHOTO PACIIOIOKEHHUS;

® yHHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTHKH MAaTeMAaTUYECKUX PACCYKICHHM, HUX
MPUMEHUMOCTD B Pa3IUYHBIX 00JIACTAX YEITOBEUYECCKOM NCITEIbHOCTH;

e paznuuue TpPeOOBaHUM, NPEIBABIAEMBIX K JOKa3aTelIbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COI[MAIbHO-DKOHOMHUYECKMX W TyMaHUTapHbIX HayKax, Ha
MIPaKTHUKE;

® DpOJb AKCMOMAaTHKH B MaTE€MaTHKE; BO3MOXXHOCTh IOCTPOCHHUS MaTEeMaTHYECKHX
TEOpUH Ha aKCHOMATHYECKON OCHOBE; 3HAYEHUE AaKCHOMATHUKU s JIPYruX
obJyacTeit 3HaHUS U JIs1 TPAKTUKH;

® BCPOSATHOCTHBIX  XapakKTep pPa3jIu4HBIX IPOIECCOB W  3aKOHOMEpPHOCTEH
OKPYKAroIIero MUpa.

YucioBble U OyKBeHHbIE BbIPAKEHUS
YMmerh:

BBINOJIHATE apU(MeTHUecKue NeHcTBUSA, coueTas YCTHbIE U IHCHbMEHHbIE IPUEMBI,
[IPUMEHEHHUE BBIYKMCIUTEIBHBIX YCTPOMCTB; HAXOIWUTh 3HAYEHUsS KOPHSA HATypaJbHOU
CTENEHH, CTENEeHU C palMOHAIbHBIM [IOKa3aTejeM, Jjorapudma, HCHOIb3Yys MpHU
HEOO0XO/JMMOCTH BBIUMCIIUTENIbHBIE YCTPOHCTBA; MOJIb30BAThCs OLEHKOW M NMPUKUAKON
IIPU IPAKTUYECKUX PAcUETax;

IIPUMEHATH [IOHATHS, CBSA3aHHBIE C JEIMMOCTBIO LEIBbIX YHUCEN, IpPU PEILICHUU
MaTeMaTUYeCKUX 3a1a4;

HaxOJWUTh KOPHM MHOTOYJIECHOB C OJHOW NMEPEMEHHOW, pacKJIaJbplBaTh MHOIOYIEHBI HA
MHOUTEIH;

BBIIIOJIHATh JIEUCTBUS C KOMIUICKCHBIMU YHCIAMH, II0Jb30BAThCA TIE€OMETPUYECKOU
MHTEpIpeTAEeN KOMIIEKCHBIX YACEN, B IMIPOCTEUIINX CIydasixX HaXOJIUTh KOMIUIEKCHBIE
KOPHH YpaBHEHUH C IEHCTBUTEIbHBIMU KO3PPUIIMEHTAMU;

IPOBOJIUTH MPEeoOpa3oBaHUsl YHUCIOBBIX M OYKBEHHBIX BBIPAKCHHMH, BKIFOYAIOIIMX
CTETEeHHU, PAIUKAJIbL, JJOrapu(Mbl U TPUTOHOMETpUUYECKUE QYHKIUH.

Hcnosb30BaTh npuoOOpeTeHHbIE 3HAHUSI M YMEHUSI B NPAKTHYECKOH [1eATEJbHOCTH U
NMOBCEIHEBHOM KU3HU

MPAKTUYECKUX pacyeToB Mo ¢GopMmyiaM, BKIouyas (HOpMyIbl, coJepiKallide CTENeHH,
panukaibl, Jorapupmbl M TPUTOHOMETpUUYECKHE (YHKIMM, TpH HEOOXOAMMOCTHU
UCIIOJIb3YS CIIPaBOYHbIE MaTepUabl U MPOCTEUIINE BHIYUCIUTENbHBIE YCTPONCTBA.



DOyHKIUM U rpadpuku
Ymers
e OmnpeenaTh 3HAaYEHHE (PYHKLUUHU 10 3HAYEHUIO apryMeHTa MpU pa3IMyHbIX crocobax
3ajaHus (PYHKIMH;
® CTPOUTH rpa)MKy N3y4eHHBIX (DYHKIUN, BBIIOIHATH TpeoOpa3oBaHus rpadukos;
® ONUCHIBATH 10 rpaduky u 1o Gopmyse MoBeIeHHE U CBOUCTBA ()YHKIIHIA;
e pemiaTh ypaBHEHUS, CHCTEMbl yPaBHEHUH, HEPABEHCTBA, MCIIOIB3Ys CBOMCTBA (DYHKIMI 1
uX rpauuecKkue npeICcTaBICHus;
HUcnonb3oBars NpuoOpeTeHHbIE 3HAHUS M YMEHHSI B NPAKTHYECKOH eATeJIbHOCTH H
MOBCEHEBHOM KM3HU
® ONHMCAHUA U HCCIEIOBAaHUS C IOMOILBIO (DYHKIMH pealbHbIX 3aBUCUMOCTEH,
IIPEJCTaBICHUS UX IpadMuecKy; HHTEPIPETALUU IPa(hUKOB PEaIbHBIX IPOLIECCOB.
Havyana mareMaTH4ecKoOro aHajimus3a
Ymerb
® HAXOJUTh CyMMY OECKOHEYHO yOBIBAIOLICH F€OMETPUIECKUI IPOTPECCHH;
® BBIUMCIIATH IPOU3BOJHBIE U TEPBOOOpA3HbIE 3JIEMEHTApHBIX (DYHKIUM, HpUMEHs
IpaBUiIa BBIYMCICHUS [POU3BOAHBIX M IEPBOOOPa3HBIX, MCIIOJIb3Ysl CIPAaBOYHbIE
MaTepuabl;
e uccienoBaTh (PYHKIUHU U CTPOUTH UX TPa(UKH ¢ HOMOIIBIO IPOU3BOIHOM, ;
e pelaTh 33Jauu C IPUMEHEHHEM YPaBHEHUS KacaTelbHOH K rpaduky GyHKIuY;
e pelarh 33Jaud Ha HaXOXJEHHE HAaUOOJIbLIETr0 W HAMMEHbILEro 3HaueHUs (pYHKIUHU Ha
OTpE3KE;
®  BBIYKCIATH IUIONIA/(b KPUBOJMHEHHON Tpaneuuu;
Hcnonb3oBath npuodpeTeHHble 3HAHUSA M YMEHHSl B NMPAKTHYECKON [1esiTeIbHOCTH H
MOBCEIHEBHOM KU3HU
® pCHICHHUS TeOMETPUYECKHX, (PU3NYECKHUX, SKOHOMHUYECKUX H JAPYIHX MPHUKIAIHBIX 3a/1a4,
B TOM YHMCJIC 33/1a4 Ha HAUOOJbIINE U HAMMEHBIINE 3HAYCHHS C IPUMEHEHUEM arrapara
MaTEMaTHUYECKOTO aHAIIN3a.

YpaBHeHHs] M HEPABEHCTBA
Ymerb
e pelaTh palloOHaIbHBIE, IOKA3aTeNbHbIE U JIoTapu(pMUYecKre ypaBHEHHUS U HEPAaBEHCTBA,
VMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;
® JI0Ka3bIBAaTh HECIIOKHBIE HEPABEHCTBA,
e pellaTh TEKCTOBBIE 3aJayd C IIOMOLIBIO  COCTABJICHWS YpPaBHEHUH, U HEPABEHCTB,
MHTEPIPETUPYS PE3YJIBTAT C YUETOM OTPaHUYCHUHN YCIOBUSA 3a/1a4U;
e u300pakaTb Ha KOOPJIMHATHOW IIJIOCKOCTH MHOKECTBA pELIECHUN YypaBHEHUN U
HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CHUCTEM.
® HaxOJUTh NMPUOIMKEHHbIE PELICHHUs] YPaBHEHUIN U UX CHUCTEM, UCHOJb3Yys rpadudyeckuit
METOJ;
e pellaTh ypaBHEHMS, HEPAaBEHCTBA M CHCTEMBl C NPUMEHEHUEM rpaduyecKkux
MIpe/ICTaBICHHUH, CBOMCTB (PYHKIIMIA, TPOU3BOJHOM;
Hcnonb3oBath npuoOOpeTeHHbIC 3HAHUA M YMEHUSI B NPAKTHYECKOH JeATeJbHOCTH U
MOBCEAHEBHOM KU3HU
® IIOCTPOEHUS U UCCIEAOBAHUS IIPOCTEUIINX MATEMATUYECKUX MOJIEIIEH.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPUH BEPOSATHOCTEN
YMmerTh:
e pemaTh MPOCTEHINME KOMOWHATOPHBIE 3a7adydl METOJA0M Tiepebopa, a Takke C
UCTIONIb30BAaHWEM  HM3BECTHBIX  ¢opMmyn, TpeyroilpHuka Ilackans;  BBIYUCIATH



kod(durmente 6mHOMa HproTOHA MO (OpMysie M C HCIOIB30BAaHUEM TPEYTrOJbHUKA
ITackans;
BBIUUCIIATH, B IPOCTEHIINX CITy4yasiX, BEPOATHOCTH COOBITHI Ha OCHOBE MOJICUETa Yucia
HCXOJIOB.

Hcnosb30BaTh NpUOOpeTEeHHbIE 3HAHUS U YMEHHSl B NMPAKTHYECKON /1eATeJbHOCTH U
MOBCEIHEBHOM KU3HU

aHaJIM3a PeajbHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJE IUarpamm, rpadukos;
JUTSL aHaM3a HHQOPMAIIHH CTATUCTHYECKOTO XapakTepa.

I'eomerpus

YMmerTh:

COOTHOCHTH IUIOCKHE TeOMeTpHuYeckhe (QUTYpbl W TpeXMEpHble OOBEKTHI C HX
ONUCAHMSIMH, YEPTEkKAMH, WU300pPOKCHHUSIMHU; PA3JIU4aTh M AHAIM3HPOBATH B3aUMHOE
pacmosoxeHue Guryp;

n300pakaTh FreOMETPUIECKUE (PUTYPHI M TENIA, BBITOJIHATH YEPTEXK MO YCIOBHIO 3a/1a4H;
pemarh reOMeTPpUIEeCKHe 3a1auu, OMUPAasCh Ha U3YYCHHBIC CBOMCTBA TNIAHUMETPHUECKUX
U CTEPEOMETPUYECKUX (QUTYDP U OTHOIICHUI MEXIY HUMH, IIPUMEHSISI allTeOpandecKuil u
TPUTOHOMETPUYCCKHI arnmapar;

NPOBOJIUTH JI0KA3aTEIbHBIC PACCYXKICHUS MPHU PEIICHUH 3ajad, JOKa3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;

BBIYUCIISIT JINHEHHBIEC SJIEMEHTHI M YIJIBI B IPOCTPAHCTBEHHBIX KOHPHUTYPAIHIX, 00bEMBbI
U IUIOMIA/IN TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U MX IMPOCTEHITNX KOMOWHAIIHIA;
IIPUMEHATH KOOPAMHATHO-BEKTOPHBIA METOJ Ul BBIYMCIICHHUS] OTHOLICHUM, pacCTOSHUN
U yIJIOB;

CTPOHTH CCUCHHSI MHOTOTPaHHUKOB U M300pa)KaTh CEUCHHUSI TEJ BPAIICHHS.

Hcnosb30BaTh NpUOOpPeTEeHHBbIE 3HAHUS M YMEHHMSl B NPAKTHYECKON /JeATeJbHOCTH U
MOBCEAHEeBHOM KHU3HH

uccieqoBaHus (MOJCIMPOBAHMS) HECIOKHBIX NPAKTHUECKHX CUTyalluld Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUTYp;

BBIYUCIICHUS JUIMH, IUIOMAJAeH HW OOBEMOB peajbHBIX OOBEKTOB TPH PEIICHUU
NPaKTUYECKHUX 33134, UCIIOJB3YsI P HEOOXOIUMOCTH CIIPABOYHHUKH U BBIYUCIIUTEIILHBIC
YCTPOMCTBA;

MOCTPOCHHUS W WCCIEIOBAHUS MAaTEeMaTHYECKUX MOJeNe I ONMHMCaHWs W PEUICHHUs
NPUKIAJHBIX 3a7ad, 3a/1a4 U3 CMEXHBIX IUCHUIUIMH M PEaIbHOW XHM3HH, MPOBEPKH H
OLIEHKH pe3ylbTaTOB CBOEH pPabOThl, COOTHECEHHMs MX C TOCTAaBIEHHOM 3ajaueil, ¢
JIMYHBIM JKU3HEHHBIM OITBITOM;

CaMOCTOSITENIbHOW paboThl ¢ HCTOYHMKAaMM HHGPOpMalMM, aHajau3a, 0000LIeHHS WU
CHCTEMaTH3aIUY TTOJTYIeHHOW HHPOPMALIUY, HHTETPUPOBAHNUS €€ B JIMYHBIN OIBIT.



Conep:kanue nporpaMmbl
Auredpa m HaYa/1a MaTeMaTH4YeCKOro aHaau3a, 10 kiaace

1. JeiicTBUTEIbHBIE YKcIa (74.)

[lonstue HaTypanbHOro umcia. MHoxecTBa yucesn. CBOICTBA JEHCTBUTENBHBIX YHCEIN.
Memoo mamemamuuecxou unoykyuu. IlepecranoBku. Pasmemenus. Coueranus. JJokazamens-
cmeo uucnoevix Hepagencms. [enumocmo yenvix uucen. Cpasnenus no mooyuo m. 3aoauu c
YenouUCIeHHbIMU HeU3BECMHbIMU.

OcHOBHasl LIelb — CUCTEMAaTU3UPOBAaTh M3BECTHBIE M M3YyYUTb HOBBIE CBEACHUS O
JNEHCTBUTEIBHBIX YHACTIAX.

IIpu n3ydeHnn nepBoil TEMbI CHa4yaja MPOBOJUTCS NOBTOPEHUE U3YYEHHOTO B OCHOBHOM
niKoJjie 1o TteMe «JlelcTBUTENbHbIE YuCiIa». 3aTeM HU3y4yaloTCsl NEPECTaHOBKHU, Pa3MEILEHUs U
coueTaHMs. 3JeChb BAXKHO IIOHATh DPA3HUIy MEXAY HUMU WM HAy4HUTbCsS NPUMEHATH HUX IPU
peLIeHUH 3a/1a4.

Heo6xoanMo oBiaieTh METOAOM MAaTEeMATHYECKON MHAYKLIUU U HAyYUThCS NPUMEHSTH
€ro MpH pEUIeHWH 3a/1ady. BakHbIM >JIE€MEHTOM OOYy4YeHHs SIBISIETCS OBJAJCHHE METOJaMHU
JIOKa3aTeNbCTBA YHUCIIOBBIX HEPABEHCTB. JIeMMMOCTh uucesl H3ydaeTrcs CHayaina s
HaTypaJIbHBIX YUCEJI, @ 3aTEM JJIs LEJIbIX YUCEI. DTO MPUBOJUT K HOBOMY ITOHSTHIO: CPABHEHUIO
qucen o Moaynwo. IlpuBoaurcs penieHne MHOTOYMCICHHBIX 3a7a4d ¢ IOMOIIBbIO CPaBHEHHUS 110
Mo ryiro. HakoHer, paccmaTpuBaroTes pa3Hoo0pa3Hbie AMO()AHTOBI ypAaBHEHUS.

2. PanmonanbHble ypaBHeHHs U HepaBeHcTBa (144.)

Panmonanehbie Belpaxkenus. @opmyiiel OnHoMa Hpl0TOHA, CyMMBI U pa3HOCTH CTETIEHEH.
Panmonanenbie ypaBHeHUs. CHCTEMBl PALlMOHAJIBHBIX YPABHEHUU. MeTO MHTEPBAIOB PELICHUS
HepaBeHCTB. PanmonanbHble HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBbl paliOHATBHBIX
HEPABEHCTB.

OcHoBHast 1enb — CGHOPMHUPOBATH YMEHHS pellaTh palOHAIBHBIC YpPaBHEHUS WU
HEPABEHCTBA.

[Ipn w3ydeHMHM 3TOM TEMBI CHadyajla IOBTOPSAIOTCS W3BECTHBIE M3 OCHOBHOM IIKOJIBI
CBEJICHUS O pPalMOHAJIBHBIX BBIPAKEHUSAX. 3aT€M 3TU CBEICHUS JOMOJHAIOTCA (QopMysiaMu
6unoMa HproTOHA, CyMMBI M Pa3HOCTH OJIMHAKOBBIX HAaTypalbHbIX cTeneHel. lloBropsitorcs
CTapble U TPUBOJATCS HOBBIE CIIOCOOBI PpEIICHUS pPALMOHAJIBHBIX YPAaBHEHHH U CHUCTEM
palrOHAIbHBIX YPABHEHUM.

PaccmaTpuBaeTcs METOI MHTEPBAIOB PELICHNS HEPABEHCTB BUIA

(X=x1) ... (x-x,)>0mmm (X —x1) ... (X-x,)<0. (¥)

OH OCHOBaH Ha CBOICTBE JBYYJIEHA X - @ 00pallaTbCs B HYJb TOJIBKO B OJHOM TOUKE a,
NPUHUMATD TOJIOKUTEIbHBIE 3HAYEHUS AJIS KaXJ0ro X > @ M OTpHUIATeIbHble 3HAUEHUsS AJIs
KaKOgoro x < q. PemieHwe cTporux palMOHAIBHBIX HEPABEHCTB CBOAMTCA K PEIICHUIO
HepaBeHCTB Bua (*).

Hectporue HepaBeHCTBa BBOAATCA TOJIBKO IIOCJIE€ PAacCMOTPEHHUSI BCEX CTPOTUX
HepaBeHCTB. JI1sl peleHus HECTpPOroro HEpPAaBEHCTBA HAJAO DPEIINTh YPaBHEHHE M CTPOroe
HEpaBEHCTBO, a 3aTeM OOBbEIUHMUTH BCE HaiifieHHble pemieHus. [locne 3Toro paccmarpuBaroTcs
CUCTEMBI pallHOHAJIbHBIX HEPABEHCTB.

Pemennto panyMoHaNbHBIX YPaBHEHMM M HEPABEHCTB IIOMOTAET METOJ HaXOKICHMS
palMOHANIBHBIX KOpHEH MHorowieHa P,(x) creneHu n> 3, U3ydeHue JeJIeHUS MHOTOWIEHOB U
TeopemMsl besy.

3. Kopenb crenenu n (84.)

[Mousitust pyHkimu u ee rpaduka. Oynkiwms y = x". [lousTue KopHs crenenu n. Kopau
YEeTHOW M HEYEeTHOM crerneHel. Apupmernueckuii kopeHb. CBolcTBa KOpHEH cTeneHu n. OyHk-

yusay = I\/B . KOpeHb Cmenernu n u3 HamypalbHoco 4ucia.

OcHOBHasl 1IeJlb — OCBOWUTH TOHSATHUS KOPHSI CTENEHH 7 W apUPMETHUECKOTO KOPHS;
BBIPa0OTaTh yMEHHUE PEOOPA30BHIBATH BRIPAKEHHS, COJIEPIKAIE KOPHU CTETICHH 7.



IIpu wu3ydeHum STOH TeMbl CHadajga HAOMMHAIOTCSA oOmpeaeseHus (QYHKIMM U ee
rpaduka, coiictBa QyHkiuu y = x". CylleCTBOBaHHE [BYX KOPHEH YETHOW CTEICHH W3
HOJIOKHUTEIBHOTO YMCJIa M OAHOTO KOPHSI HEYETHON CTENEHH U3 JII0O0ro AeHCTBUTEIBHOIO YHCIIA
IOKa3bIBACTCS TEOMETPHIECKH C OMOPOM Ha HempepslBHOCTh Ha R dyHkmmu y = x". OcHOBHOE
BHUMAaHHE YJENAeTCS] HU3Y4YEHUIO CBOWCTB apU(PMETHYECKMX KOpPHEM M MX NPUMEHEHHIO K
IpeoOpa30BaHUIO BBIPAKEHUH, COAEPKAILNUX KOPHHU.

W3zyuatorcs cBoiicTBa u rpaduk GyHKIMA ) =8, YTBEpXKIAeTCsl, 4YTO apupMeTHaecKuit
KOPEHb CTENEHH 7 MOXKET OBbITh WJIM HATYpPaJIbHBIM YHCIIOM WM UPPALMOHAIBHBIM YHCIIOM.

4, CreneHb MOJ0KUTEILHOr0 yncia (94.)

IlonssTue u  CBOMCTBA CTENEHM C  palMOHAJIBHBIM  IoKasatesneM. llpenen
nocienosarenbHocTu.  Cegolicmea  npedenog. beckoHEUHO —yObIBarollasi IeoMeTpUYecKas
nporpeccus. Yuco e.

[ToHATHE cTEeneHU ¢ UppallMOHAIbHBIM NoKa3areneM. [lokasarenbHas QyHKIMSL.

OcHOBHasl 1lelNb — YCBOUTH IIOHATUS PALMOHAIBHOM W HMppalMOHAIbHOM CTENeHel
HOJIOKHUTEIBHOI'O YUCIIA U [T0KA3aTeIbHONU (YyHKLIUH.

CHayasia BBOJATCSA IIOHSATUE pPAllMOHAJIBHOM CTENEHW IOJIOXKUTEIBHOIO 4MCclIa U
U3Y4alOTCs €€ CBOWMCTBA. 3aTeM BBOJUTCS IOHATHE IPEJENa IOCIECIOBATEIBHOCTH M C €ro
MIOMOIIIFI0 HAXOJIUTCSI CyMMa OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON MpOrpeccuu |
onpeznensercs 4ucio e. CTeneHb C HUPPAUMOHAIBHBIM IIOKA3aTEEeM OIpPENeseTcs ¢
UCIIOJIb30BaHUEM IIpejesia IOCIEA0BATEIbHOCTH, IIOCJIE 4YEero BBOJUTCS IOKa3aTeabHas
(GyHKLUSA, U U3Y4alOTCsl €€ CBOUCTBA U IpaduK.

S. Jlorapugmsi (64.)

[lonsitTne wu cBoiictBa sorapupmoB. Jlorapudmuueckas dyHkuusA. ecamuunolil
nocapughm (npubaudicennvie sviuucienus). CmenenHuvle QyHKyuu.

OcHOBHasi 1leJIb — OCBOMTH MOHATHUA Jiorapupma u jorapudpmMuueckoil ¢yHKuuH,
BbIpa0OTaTh YMEHUE IPE0OPA30BbIBATh BBIPAXKEHHUSI, COJIEPKALIUE JIOTaPU(PMBI.

CHauvana BBOJATCS HOHATHUS Jorapugma, IECITUYHOIO U HATYpPAIbHOTO JIOrapu(MOB,
U3y4JaloTCsl CBOMCTBa Jiorapu(MoB. 3aTeM paccMaTpuBaeTcs Jorapumuueckas (yHKOUsA, U
U3Y4alOTCs €€ CBOMCTBA U I'paduK.

W3yuatoTcst  cBOICTBa  JECATHYHOTO  Jjorapupma, MO3BOJSIOMIME  IPOBOIHTH
IpUOJIMKEHHBIE BBIUMCIIEHUS C MOMOILIbI0 Talmui jJorapudmoB U antuiorapupmon. Hakoner,

U3Y4aloTCs CTeNeHHble (PYHKIUU BUAA Y = pa3nnunbix 3HaueHut (S R, feN u aop.).

6. INoka3arenbHble U Jorapupmuyeckue ypaBHeHUs 1 HepaBeHcTBa (74.)

[Ipocreiimue nokasareabHble U JJOTapU(PMUUECKHE YpaBHEHUS. Y PaBHEHUS, CBOSIINECS
K TmpocTreiimuMm 3aMeHoW HeumsBecTHoro. IIpocreiimme mokaszarenbHble M JiorapudmMuyeckue
HepaBeHCTBA. HepaBeHCTBa, cBOAIIMECS K IPOCTEHIINM 3aMEHOW HEU3BECTHOTO.

OcHoBHas 11e71b — c(hOpMUPOBATh YMEHHE pPeIIaTh MOKa3aTelbHbIE U JOrapupMHUUECKUe
YpaBHEHUS U HEPABEHCTBA.

CHavasia M3y4aroTcsl IPOCTEHMIINE MTOKA3aTeIbHbIE YPABHEHUS, HAXOAATCA UX PEIICHUS.
3areM aHaJOrMYHO M3y4aroTcs Mpocreliine Jorapupmudeckue ypaBHeHus. Jlanee paccmarpu-
BAIOTCSl YpaBHEHUs, pelIeHHe KOTOPbIX (TOciie BBEIEHHs HOBOTO HEU3BECTHOIO ! M pelieHus
MOJYYUBINETOCS  PAIl[MOHAJIBHOTO YPAaBHEHHS OTHOCHTENLHO t) CBOJAMTCS K  PEIICHHIO
IPOCTENIIEro NoKa3aTeabHOT0 (WK JIOrapu(pMUUYECKOT0) YpaBHEHHUSL.

[TIo Takoil ke cxeMe M3y4aroTCs HEPABEHCTBA: CHayala IPOCTEHIIME IOKa3aTesIbHbIE,
3aTeM MpocTeile jJorapuMuyecKrie, 1 HaKOHEL, HePaBeHCTBA, CBOJAIINECS K MPOCTEHIIUM
3aMEHOM HEU3BECTHOTO.

7. Cunyc 1 KocuHyc yrJja (74.)

[Tonsarue yrna u ero Mmepsl. OnpesieneHrne CHHyca U KOCUHYyca yriia, OCHOBHBIE (hOPMYIIbI
JUIsl HUX. ApPKCUHYC W apKKOCHHYC. [Ipumepwvl uUcnonv306aHus apKcuHyca u apKKOCUHyca U
Gopmynsl 05 HUX.



OcHOBHas 11e/Ib — OCBOMTH MOHATHS CHHYCA U KOCHHYCA IIPOU3BOJIBHOTO YIJla, U3yYUTh
CBOMCTBa (PYHKIMIA yria: Sin a u COS a.

Hcnonb3ys S3bIK MEXaHUKH, BBOJUTCS IOHATHE yIila Kak pe3yJbTaTa OBOPOTa BEKTOPA.
3areM BBOJSATCS €ro rpaaycHasl U paauanHas Mepbl. C UCIIOJIB30BaHUEM €IMHUYHON OKPY)KHO-
CTH BBOZATCS IOHATHS CHHYCA M KOCHHYca yriia. M3yuarorcs cBoiicTBa GyHKIMH SiN o 1 COS a,
Kak (DYHKIIMI yTJia o, JOKa3bIBAIOTCSI OCHOBHBIE ()OPMYIIBI IS HUX.

BBoasTcs NOHATHS apKCUHYCa U apKKOCHUHYCA YUCIIA M ¢ MX IOMOIBIO PELIAIOTCS 3a0a4YM
Ha HAaXOXJICHUE BCEX YIJIOB, JUIS KaKJ0r0 M3 KOTOPBIX SIN a (win COS o) paBeH (OOJIbIe WiH
MEHbIIIE) HEKOTOPOro umucia. BeiBoasaTest popmyiibl Ui apKCHHYca U apKKOCHHYCA.

8. Tanrenc u KoraHresc yrJja (44.)

Omnpenenenus TaHT€HCa M KOTAHTE€HCA YIila ¥ OCHOBHBIE (POPMYIIBI ISt HUX. APKTAaHT€HC
U apKKOTaHreHC. [Ipumepbl ucnonb308anus apKkmaneenca U apKKomaHneenca u popmynst OJis HUX.

OcHOBHasl 1leIb — OCBOUTbH IOHSATHS TAaHIN€HCAa M KOTAHI€HCAa MPOU3BOJIBHOTO YIJIA,
W3Y4YUTh CBOMCTBA GDyHKIMH yria: 19 o u Ctg a.

TaHreHc U KOTAaHIeHC yrila o ONPENCIISIOTCS KaK C MOMOIIBI0 OTHOIEHHH SN o 1 COS a,
TaK ¥ C [IOMOIIBIO OCEeH TaHIeHca U KOoTaHreHca. M3ywarores cBoiictBa ¢yHkuuii tg o u Ctg a
Kak (QyHKIMIA yriia o, T0Ka3bIBAIOTCS OCHOBHBIC (POPMYIIBI JUIs1 HHUX.

BBopsTcs MOHATHUSA apKTaHreHca M apKKOTAHT€HCAa YMCIIAa M C UX MOMOIIbIO PeIlaroTCs
3aJ]a4i Ha HaXOXKJCHUE BCEX YIJIOB, JUIS KaXJIOro U3 KOTOphIX tg a ( wimu Ctg o) paBeH (Oosbiie
WINA MEHbIIE) HEKOTOPOro uKcia. BeiBoasTcst popMyiibl A1 apKTaHI€HCa U apKKOTaHT€HCa.

9. ®opmyJbl caoxenus (104.)

Kocunyc cymMmbl (1 pa3HOCTH) IBYX yrioB. DopMyinbl A TONOJHUTENBHBIX YIJIOB.
Cunyc cymmbl (M pa3HOCTH) IBYX yriioB. CyMMa U pa3HOCTh CHUHYCOB M KOCHHYCOB. DOpMYyIIb
JUIsL JBOMHBIX W TMOJIOBUHHBIX YIJIOB. [Ipoussedenue cumycos u Kocunycos. Dopmynvl 0s
MAH2EHCO8.

OcHOBHasl 11e1b — OCBOUTH (OPMYJIBI KOCHHYCAa W CHHYCAa CyMMbI M Pa3HOCTH IBYX
YIJI0B, BbIpa0OTaTh YMEHUE BBINOIHATH TOXKAECTBEHHBIE IPE0Opa30BaHMs TPUTOHOMETPUYECKUX
BBIPA)KEHUI C UCIOIb30BaHUEM BhIBEIEHHBIX (hOpMYII.

CHavana ¢ TOMOLIbIO CKaISIPHOTO IPOU3BEICHHS BEKTOPOB TOKa3bIBaeTCs (opmyria
KOCHHYCa Pa3sHOCTH JIByX YIJIOB. 3aTeéM C IOMOIIbI0 CBOWCTB CHHyca M KOCHHYcCa yria u
JIOKa3aHHOW (OPMYJIBI BBIBOISATCS BCE MepedyrciieHHble (opMynbl. Mcmons3ys JOKa3aHHBIE
(bopMyIbl, BEIBOJIATCS (POPMYJIBI JUIsl CHHYCOB M KOCHHYCOB JIBOMHBIX U TMOJOBUHHBIX YIJIOB, a
TaK)Ke JJI MPOU3BEIECHUSI CUHYCOB M KOCHHYCOB yryioB. Hakonel, BbiBoadTCS hopMynbl Aiis
TaHreHca CyMMBbI (Pa3HOCTH) JBYX YIJIOB TaHI€HcCa JBOMHOIO M IOJIOBUHHOTO YIJIOB, JUIS
BBIPaXXEHHS CHHYCA, KOCHHYCA U TaHT€HCA yIJia Yepe3 TAHT'€HC [TOJIOBUHHOTO yTJia.

10.  TpuroHomerpuyeckue GyHKIHH YUCIOBOro aprymenta (84.)

OyukIwmu y = Sinx , y =C0S x, y = tg x, y= Ctg x

OcHOBHas 11eJIb — M3Y4YUTh CBOICTBA OCHOBHBIX TPUTOHOMETPUYECKUX (YHKIMH U UX
rpaduxosB.

CHayvazna roBOpPHUTCS O TOM, YTO XOTS (PYHKLHUS MOMKET BbIpaXaTb 3aBUCHUMOCTb MEXIY
pa3HbIMH (U3NYECKUMHU BEIWYMHAMH, HO B MaTeMaTHKE NPUHATO paccMaTpuBaTh (PyHKIUU

0= f(x) Kak ¢yHKuMu uucna. [loaTomy 371ech M paccMaTpUBAIOTCS TPUTOHOMETPHUUYECKHE

(YHKLUU YHUCIOBOrO apryMeHTa, UX OCHOBHbIE cBOIicTBa. C MCHOIb30BAHUEM CBOMCTB TPUTOHO-
METPUYECKUX PYHKIMNA CTPOSATCS UX IpaduKHU.

[Tpu m3yueHuH >TON TeMbl BBOAMTCS MOHATHE MEPUOANYECKON (YHKIIMU U €€ TIaBHOTO
Nepro/ia, JOKa3bIBAETCs, YTO TJIABHBIN Meproa PYHKIMI y = SIN x U y =COS X: €CTh YKHCII0 27, a
TJIaBHBIN NIepuoJ GYHKIUHN y = g x U y= Ctg X eCTh YUCIIO T.

11.  TpuroHoMeTrpuyecKHe ypaBHeHHs U HepaBeHCcTBa (84.)
[Ipocrelimiie TPUTOHOMETPUYECKUE YpPAaBHEHHUS. TPUTOHOMETPUYECKHE YpPaBHEHHS,
CBOJISIIIINECS K  MOpOCTEUIINM 3aMEeHOU HEW3BECTHOTO. [Ipumenenue OCHOBHBIX

TPUTOHOMETPUYECKMX (opMyn Juis  pemieHuss ypaBHeHHH. OIHOpPOJHBIE ypaBHEHMS.



IIpocmetiwue mpueonomempuueckue nepasencmsa. Hepasencmesa, ceoosawuecs k npocmeuuum
3ameHOU Heu3gecmHoz2o. Beedenmue — ecnomoeamenvhoco  yena.  3ameHa  Heu38eCMHO20
t=sinx+cos x

OcHoBHas 1eiab — chOPMHUPOBATH YMEHHUE pellaTh TPUTOHOMETPHUECKUE YPaBHEHHS U
HEPaBEHCTBA.

CHauazna c omopoii Ha yMEHHE pemaTh 33Ja4i Ha HaXOXJICHUE BCEX YIJIOB X TAKHX, YTO
f(x) = a, rme f(x) — oaHa U3 OCHOBHBIX TPUTOHOMETPpUYECKHX (YHKIIHH (SiN x, COS x , tg x ,Ctg x),
paccMaTpuBaeTCsd ~ peIIeHHWEe  MPOCTEHIIMX  TPUTOHOMETPUYECKUX  ypaBHEHUH.  3aTem
paccMaTpUBAIOTCS ypaBHEHUS, KOTOpble (TOce BBEIEHUS HOBOrO HEM3BECTHOro t u perieHus
MOJYYHUBIIETOCS  PAlOHAILHOIO YpPaBHEHHsS OTHOCHUTEIbHO ) CBOAATCS K  PEIICHHIO
IOPOCTEHIIET0 TPUTOHOMETPHUYECKOTO ypaBHEHHA. PaccmMaTpuBaroTcss CHOCOOBI  peIIeHUs
TPUTOHOMETPUUECKUX YPAaBHEHUN C IMOMOIIBIO OCHOBHBIX TPUTOHOMETPHUYECKUX (opMyn H,
HaKOHEI, pAaCCMaTPUBAIOTCS OAHOPOAHbBIE TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

C omopoii Ha yMEHHE pelaTh 3a/a4d Ha HaXOXKJICHHE BCEX YITIOB X Takux, uto f(x) > a,
wi f(x) < a, rae f(X) — oHa U3 OCHOBHBIX TPUTOHOMETPHUECKHUX (YHKIUI, paccMaTpUBaeTCsl
pelieHue  MPOCTEHIIMX  TPUTOHOMETPUUECKUX  HEPaBEHCTB. 3aTeM  paccMaTpUBAIOTCS
HEPaBEHCTBA, KOTOpHIE (IOCIE BBEICHHUS HOBOI'O HEHM3BECTHOTO t M PEHICHHUS MOIYYMBLIETOCS
palMOHAILHOIO HEPABCHCTBA OTHOCHTENBHO 1t} CBOAATCS K  pEIICHHIO MPOCTEHIINX
TPUTOHOMETPHUYECKIX HEPABEHCTB.

PaccmaTpuBaroTcs crieninanbHbIe MIPUEMbl PELICHUS TPUTOHOMETPUUECKUX YpPaBHEHHUH U
HEPABCHCTB BBE/ICHHEM BCIIOMOTATEIBHOTO yIjla U 3aMEHOM HEM3BECTHOro t= = Sin x+ COS x.

12.  BepositHOCTH coObITHS (44.)

[lonsatne wu cBoiicTBa BEpOATHOCTH COOBITHA. OTHOCHTENBbHAs YacTOTa COOBITHS.
YcinoBHas BeposTHOCTh. HezaBucuMbie COOBITHS.

OcHOBHasi 1eNb — OBJAJNETh KIACCHYECKHM IOHATHEM BEPOSTHOCTH COOBITHS,
MOHSTUSIMA YaCTOThI COOBITHUSI U YCIOBHON BEPOSTHOCTU COOBITHS, HE3aBHUCHMBIX COOBITHIA;
U3YYUTH €T0 CBOWCTBA U HAYYUTHCS IPUMEHSTh UX MIPU PELICHUN HECIOXKHBIX 3aj1ad.

CHayana paccMaTpUBAIOTCS OMbBITHI, PE3YJIbTAaThl KOTOPBIX HA3bIBAIOT COOBITHUSMHU.
Omnpenensiercss BEPOSITHOCTD COOBITHsI. PaccMaTpuBaroTCsl MPUMEPHl BBIYHUCICHUST BEPOSTHOCTH
coObITHsI. 3aTeM BBOJSATCS MOHATHUS OObEIUHEHHS (CyMMBbI), MepecedeHHs (MPOU3BEIACHMUS)
COOBITHI M paccCMaTPUBAIOTCSA IPUMEPHI HA IPUMEHEHUE ITUX MTOHITHH.



Anredpa u Hayas1a MaTeMaTH4yeckoro anajausa (11 kiaacc)
1.®ynkuun u ux rpadguxu (14 4.)

OnemenTtapubie (QyHKMU. HccnenoBanwe QGyHKIMA W TMOCTPOCHHE HX TpaduKoB
3JIEMEHTAapHBIMH MeToaaMu. OCHOBHBIE CIOCOOBI MpeoOpa3oBanus rpadukos. [paduku
byHKIMHA, coaepKanux Moayau. I'paduku clnokHbIX QyHKITHI.

2. lIpenen HenpepbIBHOCTDL pyHKIMi (7 4.)

Ilonartue mnpenena ¢ynkuuu. OAHOCTOPOHHHME TNPEAEbl, CBOWCTBA IPENENOB.
HenpepsiBHOCTS (DyHKIMIA B TOUKE, HA HHTEpBaJie, HA OTpe3Ke. HenmpepbIBHOCTH 31IEMEHTAPHBIX
dbyakuumii. PazpeiBHBIC QYHKINH.
3.00paTHble yHkuun (4 4)

[MonsitTne  oOparHoit  pynkummu. Bzaumuoo  obOpatHbie  QyHkmmm. OOpaTHBIC
TPUTOHOMETPUUYECKHE (DYHKIIMH.

4. lMpoussoaunas (13 u)

ITonstue npowusBonHoi. IIpon3BomHas CyMMBbI, pa3HOCTH, NPOU3BEACHHUS M YaCTHOIO
nByX (yskuuii. HenpepbIBHOCTH (QYyHKIMHE,  MMEIOMIMX IPOU3BOAHYIO, Iu(QepeHma.
[TpowsBogubie 3neMeHTapHBIX (yHkui. IlponsBoanas cioxHOW ¢yHKIMU. [Ipow3BogHas
o0partHOi (HyHKIHH.

5. llpumenenue npou3BoaHoM (16 4.)

MakcuMyM u  MHHMMYM (QyHKUMHM. YpaBHeHUE KacareiabHOW. IlpuOnukeHHble
BeluncieHus. TeopeMbl o cpeaneM. Bo3pactanue u yobiBanue GpyHkiuu. [Ipon3BoiHbIe BBICIIMX
nopsiakoB.  Bemykioctes rpaduka  (yHKIMHA. OKCTpeMyM (QYHKOIMHM C  €IHHCTBEHHOMN
KPUTUYECKOM TOUYKOH. 3ajauyu Ha MakCUMyM W MHUHUMYM. AcCUMITOTHI. J[poOGHO-nuHeiHas
¢ynkuus. [Toctpoenne rpadukoB QyHKIHMA C TpUMEHEHHEM NpOM3BOAHON. Dopmyrna M P
Teitnopa.

6. llepBooOpasnas u unrerpaJ (11 4.)

ITonsatue nepBooOpa3zHOl. 3aMeHa epeMEeHHON U UHTEerpupoBaHue 1o yacTsaM. [Tnomans
KpuUBOJIMHENHHOW  Tpameuuu. OmnpeneneHHbii  uHTerpan. I[lpuOmmkeHHOe — BbIYMCIEHUE
onpenenenHoro uHrterpana. ®opmyna Herorona-JleiiOnuma. CBoiicTBa — onpeaeaeHHbIX
UHTErpaioB. [IpMMEHEHHe OMNpeNeNeHHBIX HHTETPaJOB B TEOMETPUYECKHX M (DU3UIECKHX
3ajavax. [lonsatue  nuddepeHnManbHOrO  ypaBHeHMs.  3ajaud,  OPUBOAALIME K
QG epeHIaIbHBIM YPaBHEHHUSM.

7. PABHOCH/IBHOCTH YPaBHEHHUI M HepaBeHCTB (6 4.)

PaBHOCHIIbHBIE TPpEOOpa30BaHUs YpaBHEHUN U HEPABEHCTB.
8.YpaBHenus-caencreus (7 4.)

[lonstne ypaBHeHHs-cleACTBUs. Bo3BeneHHe ypaBHEHHSI B UETHYIO CTEINEHb.
[TorennupoBanue norapupmuueckux ypaBHeHui. IlpuBeneHne mogoOHBIX YIEHOB ypaBHEHUS.
OcBoOoxeHne  ypaBHEHHs  OT  3HaMeHartens.  [IpumeHeHue — JIOrapupMUYECKHX,
TPUTOHOMETPHUYECKUX U IPYTuX (popmyi.

9. PaBHOCH/IBHOCTH YpaBHeHMid U HepaBeHCTB cucTemMam (10 4.)

Pemenne ypaBHeHuii ¢ momoripio cucteMm. YpasHenus Buaa f(o(x))=f(B(x)). Pemenue
HEepaBeHCTB ¢ moMotibio cucteM. HepaBencrsa Buaa f(a(x))>f((x)).

10. PaBHOCH/IBHOCTH ypaBHEHHUIT HA MHOKeCTBaX (S 4.)

Bo3Benenue ypaBHEHHS B YETHYIO CTENEHb. YMHOMKEHUE YpaBHEHHMsS Ha (YHKIUIO.
JlorapupmupoBaHue ¥ TOTCHUUPOBAHHE YpPAaBHEHWH, NpPUBEACHHE TOJOOHBIX YJIEHOB,
IIPUMEHEHNE HEKOTOPBIX (popmyit.

11. PaBHOCH/ILHOCTH HEPABEHCTB HA MHOKeCcTBax (5 4.)

Bo3Benenue HepaBeHCTBA B UETHYIO CTENEHb U YMHOKEHUE HEPaBEHCTBA Ha (DYHKIIHUIO,
MNOTEHIIMPOBAHUE JOTapUPMHUUECKUX HEPABEHCTB, IPUBEACHHUE MOAOOHBIX YIEHOB, IPUMEHEHUE
HEKOTOpBIX popMmyi. Hectporue HepaBeHCTBa.

12. Metoa npoMe:KyTKOB 1Jisl ypaBHEeHMIT 1 HepaBeHCTB (7 4.)
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VYpaBHeHHs] M HEpaBEHCTBA C MOAYISIMH. MeTOJ HHTEpBAIOB [UIsl HENPEPHIBHBIX
byHKUIN.
13. CucTemMbl ypaBHeHHH ¢ HECKOJIbKHUMHM HEN3BeCTHHIMH (8 4.)

PaBHocunbHOCTE  cucteM. Cucrema-cineAcTBue. MeTol  3aMEHbl  HEU3BECTHBIX.
Paccyxnenus ¢ YMCIOBBIMH 3HAUEHUSIMU IIPU PEILICHUU CUCTEM ypaBHEHUH.

I'EOMETPHUA 10 kaace

HexoTopwble cBeaenusi u3 miaanuMerpun (12 4)

Beenenune (34.)

[Ipenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopele ciecTBUS U3 aKCHOM.

OcHoBHas 11e51b - c(OPMUPOBATH MPEACTABICHUS YJalIUXCs 00 OCHOBHBIX MOHSTUAX U
aKcuoMax CTEPEOMETPHH, MX MCIOJIb30BaHUM IPU PELIEHUM CTAHJAPTHBIX 3a7ad JIOTMYECKOTO
XapakTepa, a Takke 00 H300paKEHUSX TOUYeK, NPSIMbIX U IUIOCKOCTEH Ha MPOEKIMOHHOM
YepTeKE MIPU Pa3IMYHOM MX B3aMMHOM PACIIOJIOKEHHUU B IIPOCTPAHCTBE.

IMapamienbHOCTH NPSIMBIX M IUI0cKOCTel (164.)

[TapannenpsHOCTh TPSAMBIX, NPAMOM M IUIOCKOCTH. B3anmHOE pacrosiokeHue AByX
NpSMBIX B MPOCTPAHCTBE. YTON MEXAY AByMs MpsAMbIMU. llapainenbHOCTh IUIOCKOCTEH.
Terpasap u napasuiesIenuIe .

OcHoBHas 1enb — cHOpMHPOBATH MPEACTABICHUS YYAIIMXCA O BO3MOKHBIX CIIydasx
B3aUMHOTO PACIIOJIOKEHHUS JBYX MPAMBIX B MPOCTPAHCTBE, MPAMOW M IIJIOCKOCTH, U3YYHTh
CBOMCTBA U MPU3HAKYU NAPAJIICIBbHOCTH MPSAMBIX U IJIOCKOCTEM.

IlepneHAUKYASIPHOCTH NPSAMBIX U MJI0cKOcTed (174)

[lepneHuKyIsIpHOCTh MOPSAMOM M IUIOCKOCTU. [lepneHauKysasip M HaKJIOHHBIE. YTOJI
MEXAYy MNpsAMOM M IUIOCKOCTBIO. JIByrpaHHbl yroiy. IlepneHauKyiaspHOCTh IUIOCKOCTEH.
Tpexrpannslii yroia. MHOrorpaHHslii yroJ.

Muororpannuku (144.)

Bepiunebl, pebpa, rpann MHOrorpaHHuka. Pazeepmka. Muozoepannvie yenvl. Buinykivie
MHocoepanHuku. Teopema Diinepa.

[Ipu3ma, ee ocHoBaHHs, OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEpXHOCTh. [Ipsmas u
HakJoHHas npu3Ma. [IpaBunbpHas npusma. [lapamrenenunen. Kyo.

[Iupamuna, ee OCHOBaHME, OOKOBbIe peOpa, BbICOTa, OOKOBas MOBEPXHOCTb.
TpeyronbHas nupamua. [lpaBunbHas nupamua. YceuenHas nupamuaa. CUMMETpuu B KyOe, B
napajuieNienunene, 8 npusme u nupamuoe.

Ionamue o cummempuu 6 npocmpancmee (YeHMpaibHas, 0Ceas, 3ePKANbHA).

Ceuenuss MHororpaHHukoB. IlocTpoenue ceuenuii. IlpencraBieHne O NPaBUIBHBIX
MHOTOTpaHHMKaX (TeTpa’ap, Ky0, OKTasaAp, N0AEKadAp U UKOCAdIP).

OcHoBHasl 11€7b — JaTh y4al[UMCsl CHCTEMaTH4YeCKUE CBeJIeHUsI 00 OCHOBHBIX BUIAaX

MHOTI'OT'PpaHHUKOB. H3y‘ICHI/Ie MHOT'OI'PaHHUKOB HY’KHO BCCTH Ha Hal"J'IfII[HOfI OCHOBE, OITNpasACh
Ha 00BEKTHI IPUPOJIBI, TIPESIMETHI OKPYIKAIOIICH AeHCTBUTEILHOCTH.
IMoBTopenue (6 4).

I'EOMETPHUAI. 11 knace
1.BexTopsl B npocTpancTse (6 4).

[Tonsitue BexTopa. PaBeHcTBO BekTOpoB. Cio)eHHe M BbluMTaHUE BeKTOpoB. Cymma
HECKOJIbKMX BEKTOPOB. YMHOXKEHHE BeKTopa Ha uucio. KomriuianapHsle BekTopbl. [IpaBuio
napajuienenunena. PaznoxxeHne BEKTopa 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

2. MeToa koopanHAT B npocTpancTie (15 4.)

Koopnuaater u BekTOphl. JlekapToBBI KOOpAMHATBI B MpocTpaHcTBe. Dopmyna
pPacCTOSHUS MEXY ABYMSI TOUKaMU. YpaBHEHHs cepsl U miockocTH. DopMyna paccTosHuUs OT
TOYKH JO0 IUIOCKOCTH. Bektopel. Yronm Mexnay Bektopamu. KoopauHaTtel BekTopa. CKansipHOE
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pou3BeeHne BEKTOpoB. J[lnnHa BekTOopa B KOOpAMHATAaX, Yroil MeEXAY BEKTOpaMH B
KoopauHatax. KomnHeapHbie BEKTOPHI, YCIOBHE KOJUTMHEAPHOCTH BEKTOPOB B KOOPAMHATAX.
3. Tesia u moBepxHocTH Bpaienus (16 4.)

Hunmuuap m xoHyc. YceueHHbI KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3BepTka. OceBble ceueHUs M CeueHus MapaienbHble ocHoBanuio. lllap u
cdepa, X ceueHus, KacarenbHas TUIOCKOCTh K cepe.

4. O0beMbl TeJ U TUI0IIAIN UX MoBepxHocTel (17 u.)

[Tonsitre 06 o6beMe Tena. OTHOIICHHE 00bEMOB TOJOOHBIX Tell. DopMyIbl 00beMa Kyoa,
INPSIMOYTOJIBHOTO TapajljleNienumneaa, MNpu3Mbl, IMHApa. PopMynbl o0beMa HUPAMUIBI U
KoHyca. QopMyIbl IJIOMAAN MOBEPXHOCTEH HUIMHApPAa U KoHyca. Dopmynsl o0beMa miapa u
Iomaau cepel.

5. 3akiounTesibHOE oBTOPeHue ( 14 4. )

12



