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Pabouyass nmporpamma

0 MaTEMAaTHUKCE

(100 knacc, yriayOJEHHBINA YPOBEHb,

6 4acoB B HEJIEIIO)

Yuurean: O0pazunosa Mapuna MuxailsioBHA



1. MOSACHUTEJIBHAS 3ATINCKA
Hannas pabouass mporpamma 1o wmarematuke s 10  kiacca uzuxo-
MATeMATHYeCKOro Npoduiisi 1 XMuMHKO-0HOJIOTHYECKOro Npoduisi u pearn3yeTcs Ha OCHOBE

CJICAYIOMUX NOKYMCHTOB!

1. ®enepanpublii 3akoH Poccuiickoit ®eneparuu ot 29 nexabpst 2012 r. N 273-@3 "O6

obpazoBanuu B Poccuiickoii denepanun’.

2. @enepanbHBI TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO  OOIIEro
o0pa3oBaHusi, YTBEPKACHHBIA NpuKazoM MuHucTepcTBa 0oOpazoBaHus M Hayku PO ot 17

nekabpst 2010 Ne 1897.

3. Tlomoxxenme MAOY COHI Ne 46 c¢ YHUOIlI «O crpykType, Hopsiike pa3paboTKu u
YTBEPXKACHHUST PabOUMX MPOrpaMM YueOHBIX KYypCOB, MPEAMETOB, AUCIHILUIUH B YCIOBHSX
peanu3aiuu  QenepasbHbIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYajIbHOTO,
OCHOBHOTO O0IIIET0 00pa30BaHUI.

4. Yyeousrii tiradn MAOY COII Ne 46 ¢ YUOIT ma 2021-2022 rogx.

5. IlpumepHas mporpamma cpeaHero (MOJHOT0) oOimero o0pa3oBaHUS MO MaTeMaTHKE Ha
0a30BOM YpOBHE, peKOMEHJOBaHHas MmuHHUCTEPCTBOM oOpa3oBanuss U Hayku P® / COopHuk
HOPMaTUBHBIX JTOKYMEHTOB. Marematuka / coct. D./[. Auenpos, A.I'. ApkanbeB. — 4-¢ w3.

crepeorturt. — M.: [Ipoda, 2014.

6. ABTOpCKas mporpamma: MatemaTtuka: padoune nporpammsal: 5-11 kimaccsl / A. I'. Mepsnsk, B.

b. IMonouckwuii, M. C. fxup, E. B. byniko. — 2-e u3n., mepepad. — M. : Benrana-I'pad, 2017.

7. MaremaTuka: pabouue nporpammsl : 7—I11 knaccel ¢ yriay0i€HHBIM U3yYeHUEM MaTeMaTUKU

/ A.T. Mep3nsk, B. b. [Tononckwuii, M. C. Skup, E. B. byniko. — M.: Benrtana-I'pad, 2017.
YMK:

1. Maremaruka: anrebpa u Havajlla MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. AnreOpa u Havasa
MaTemaTtudeckoro adammsa. 10 kmacc: yueOnoe mocobue /C.M.Hukombckuiét u ap.- M.:

[Ipocsemienue, 2016, pexkomen1oBaH MuHHCTEPCTBOM 00pa3oBaHus U Hayku PD.

2. MaremaTuka: anreOpa W Hadaja MaTeMaTHYeCKOro aHaiusa, reometpus. ['eomerpus. 10
kiacc: yueonoe mocobue /A.I'. Mep3nsk, JI.A. Homuposckuii, B.b. ITonouckuit u ap. - M.:

Benrana-I'pad, 2017.



I[OI[OJ'IHI/ITeJ'IbHaH JUTEpaTypa AJisd yYuTeJs1:

1. MaremaTuka: anreOpa W Hadala MaTEMAaTHYECKOTO aHaiM3a, reomerpus. Anrebpa u
Havaja MaTeMaTU4YeCKOro aHaiu3a. YTiryOiIeHHbI ypoBeHb: 10 kiacc: yueOHoe mocodue
/A.I". Mep3nsik, JI.A. Homuporckuii, B.b. I[lonsikoB u np.-2-¢ u3zd., nepepad. - M.:
Benrana-I'pad, 2019.

2. Pwoxux B.W. [lunaktrueckue MaTepuaibl Mo anredpe U MaTeMaTHUECKOMY aHAIU3y s
10-11 xnaccoB. — M.: IIpoceemenne,2018.

3. EpmoBa A.Il., T'omo6oponpko B.B. YcTHBIE TpoBepouHble M 3a4€THBIE PAOOTHI IO

reometpun st 10-11 knacca. — M.: Unekca, 2015.

CtpykTypa paboueil mporpaMmbl MO3BOJIIET YUUTEII0 OPraHU30BBIBATH 00pa30BaTEIbHBIN

mpoLecc, JaBasi MpeJICTaBICHHE O LEeNsIX U oOmed cTparerud oOyudeHHus, ero MnpeaMeTHOM

COJIep)KaHUU; TPelyCMaTPUBAET CTPYKTYpUPOBAaHUE Y4eOHOro Marepualia, OIpeaesieHHE €ro

KOJIMYCCTBCHHBIX M KAaUCCTBCHHLIX XAPAKTCPUCTUK, B TOM HYHCIIC MPOBCACHUC IUATIHOCTHUKU

3HaHPII>i, YMeHI/Iﬁ 1 HAaBbBIKOB YUalIUXCs.

ConeprkaHre mMporpaMMbl HaPaBJICHO HA OCBOCHHUE OOYJArONTUMUCS 3HAHWUH, YMEHUN U

HaBBIKOB Ha MPOQWIHLHOM YPOBHE, YTO COOTBETCTBYeT OOpa3oBaTelbHON MPOTpaMME IIKOJIBI.

OHa BKIJIIOUACT BCE TEMbI, NPCAYCMOTPCHHBLIC q)eﬂepaHbHLIM KOMITOHCHTOM I'OCyJAapCTBCHHOI'O

O6paSOBaTCHBHOFO cTaHJapTa OCHOBHOTI'O 06].].[61"0 06pa3OBaHI/IH 10 MaTCMaTUuKe.

Jlnst peanuzanuu pabodeid mporpaMMel ucroibzyercs Y MK:

1.
2.

JlonmoJiHUTEeILHASI JTUTEpPaTypa:

Y4eOHoe mocodue sl yH9aluxcs KO U KJIACCOB € YTIyOJICHHBIM W3YYCHHEM MATeMATHKH
«I"'eometpus ansa 10-11 knacco» A.Jl.Anexcanpos u nip., - M.: IIpocBemenne, 2014r.
Kuura gna yaurens M.K. Iloramos, A.B. llleBkun «AnreOpa u Hauyana ananuza: 10 ki:
0a30BbIi ¥ ipoduit. ypoBHU».- M.: [Ipocsemenne, 2014 1.

Anrebpa ¥ Havajna MaT.aHainu3a: JUAAKT Matepuansl i 10 ki 6a30Beld U Hpoduil.
ypoBuu/ M.K. Iloranos, A.B. llleBkun - M.: [Ipocsemenue, 2016 r.

[Tocobue npns mnpoduinpHOro oOyueHuss MareMatuke «JluJakThuyeckue MaTepuabl IO
anreOpe u HavanmaM a”Hanmsa 10-11 kmacey», aBropsl JI.O. Jlennmesa, M.b. Munnok, E.A.
CenoBa, - M3marensckuii jom «I'emxkep», 2014r.

YueOuuk mis 10-11 kmaccoB o0mieo0pa3oBar. yupexkIeHul «Anredpa W Hayalla aHaIu3ay
noxn pea. A.H. Konmoroposa - M.: Ilpocsemenne, 2015 r.,pekoMeHI0BaH MUHHCTEPCTBOM
obpazoBanus PO.

VyebHoe mocooue Epmosa A.IL., 'omo6opoasko B.B. «CaMocTosiTenbHbBIE U KOHTPOJIBHBIC

paboTel o reometpuu s 10 kmaccos»- M.: Mnekca, 2016 1.



CTpyKTypa 10KyMeHTa

Pabouas mporpamma no matematuke i 10 kmacca COAEpKUT CIAEAYIOIIUE pa3eiIbl:
TUTYJIbHBIN JIUCT

MOSICHUTENBHYIO 3aIIUCKY

IUTAHUPYEMBbIE pe3yNbTaThl OCBOCHUS y4eOHOTO MpeameTa

coJiep KaHHe y4eOHOTO TIpeIMeTa

YV V. V V V

TEMaTUYeCKOe TUTAHUPOBAHKE (C YKa3aHHEM KOJMYECTBA YacOB, OTBOANMBIX Ha OCBOCHHUE
Ka)KJI0M TEMBI).
MecTto yueOHOro npeamera «MaTteMaTHKa» B Y4eOHOM IJIaHe

B ydeOHOM mmaHe mucHUIUTMHBI «MaTemMaTHKa» IS H3YYCHHS MOIyIs «Anredpa u
Hayalla aHallu3a» Ha yrIyOJIEHHOM YpoBHE oTBoaMTCs 4 yaca B Henemto (Bcero — 140 gacos),
Ha u3ydeHue moxayns «['eomerpusi» orBoautcs 2 4daca (Bcero - 70 gacoB). Ilpu sTom ydueOHOE
BpEMSI MOXKET OBITh YBEJIMUYEHO /10 / YacOB B HEJEINIO 32 CYET IIKOJIBHOIO KOMIIOHEHTA C YUE€TOM

AJIEKTUBHOTO Kypca.
YpoBeHb 00y4YCHUS — YIIyOJEHHBII.

dopma nosTyueHus: 00pa3oBaHus — OYHAsS (B IEPUO] KAPAHTHHA — TUCTAHIHMOHHAS ).
KoanuyecTBo 4acos 3a roxa:

Bcero - 210 yacos;

B He/Ie10 - 6 4acoB.

TemMaTHYeCKUX KOHTPOJIbHBIX padoT — 12 yacos.

A/ZIMMHHCTPATHBHBIX KOHTPOJbHBIX padoTr - 4 yaca, B T.4. UTOroBas MNPOMEXKYTOUHAs
atTtecranus. MIToroBasi npoMexyTo4Has aTTeCTalys IPOBOJUTCS B BUAE KOHTPOJIHHOU PabOTHI.

Cpok peanmsammu padoueit yueoroit nporpammsl — 2020-2021 yueOHBII TO.

OTAMYUTENBHBIX O0COOEHHOCTEH paboueil mporpaMMbl MO CPaBHEHUIO C aBTOPCKOM
MpOrpaMMoOi MpakTUYecKu HeT. Ha aaMuHHMCTpaTHBHBIE KOHTPOJBHBIE PalOOTHI BbAenATcA 4
yaca (BXOJIHOI KOHTPOJIb, IPOMEKYTOUHbBIN, HTOTOBBII) 32 CUET COKpAIIIEHHS YACOB Ha UTOTOBOE
MTOBTOPCHHE.

B mpoduieHOM Kypce comepkaHMe O0Opa3oBaHUS pPAa3BUBACTCA B CICAYIOIINX
HaIPaBJICHUAX:

* cHCcTeMaTu3alus CBEIEHUN O yuciax; (OpMUPOBAHME TMPEACTABICHUI O paCIIMPEHUU
YHCIIOBBIX MHOKECTB OT HATYPalbHBIX IO KOMIUIEKCHBIX KaK CHOCO0€ MOCTPOEHHsS HOBOTO
MaTeMaTUYeCKOro ammaparta JUisl PelIeHUs 3aJad OKPYKAoIIero MUpa W BHYTPCHHHX 3a1ad
MaTeMaTHKH; COBEPIICHCTBOBAHNE TEXHUKH BBIUMCIICHHIA,

* Pa3BUTHE U COBEPIICHCTBOBAHME TEXHHKHU alre0panyecKkux mpeoOpa3oBaHUl, pelieHus

ypaBHEHUH, HEPABEHCTB, CHCTEM;



* CcHUCTeMaTH3alMs W pACIIUPEHUE CBEACHUH O (QYHKIOUSAX, COBEPUICHCTBOBAHUE
rpadM4ecKuX YMEHHWH; 3HAKOMCTBO C OCHOBHBIMH HIESIMH M METOAaMH MaTeMaTHYECKOTO
aHaiM3a B 00beMe, TO3BOJISIOIIEM HCCIIEI0BATh JIEMEHTapHbIE (YHKIIMH U PelIaTh MPOCTEHIIIe
reoMeTpuueckue, Gu3nYecKue u Ipyrue NpuKiaJHble 3a/1a4u;

* pacIIMpeHHe CHUCTEMBI CBEJCHUI O CBOWCTBAX IUIOCKUX (QHTYp, CHCTEMATHYECKOE
W3yYeHHE CBOWCTB MPOCTPAHCTBEHHBIX TEJN, PA3BUTHE MPEICTABICHHA O TEOMETPHUYECKUX
U3MEpPEHUSX;

* pa3BUTHE TPEACTABICHUH O BEPOATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTAX B
OKpY’KaroIleM MHUPE;

* COBEPIICHCTBOBAHNE MAaTEMATHYECKOTO PA3BUTHS IO YPOBHS, TIO3BOJISIONIETO CBOOOIHO
MIPUMEHSTh U3y4YeHHbIE (PAKTHI U METO/BI IPY PEIICHUU 3a/1a4 U3 Pa3IMYHbIX Pa3/eNoB Kypca, a
TaK)Ke MCTOIh30BaTh UX B HECTAHIAPTHBIX CUTYAIIUAX;

* (QopmupoBaHuEe CMOCOOHOCTH CTPOUTH M HCCIENOBaTh MPOCTEUIINE MaTeMaTH4ecKHe
MOJIENIU MIPU PELICHUH MPUKIAIHBIX 3aJ1a4, 3a/1a4 U3 CMEXHbBIX JUCLUILUINH, YIIyOJeHue 3HaHu|
00 0COOEHHOCTSIX MPUMEHEHHS MaTeMaTHYeCKUX METOJIOB K HCCIEIOBAaHHUIO IPOIECCOB U
SIBJICHUI B IPUPOJIE U OOILECTBE.

enn:

e ¢dopMupoBaHHe TIpEICTaBICHUA 00 UIESIX U METOAaX MAaTEeMAaTHKH; O MaTeMaTHUKE KaK
YHHUBEPCAJIbHOM SI3bIKE HayKH, CPEICTBE MOJICIMPOBAHUS SABJICHUI U TPOLIECCOB;

e oOBJaJeHHe YCTHbIM U MHUCHMEHHBIM MAaTEMAaTUYECKUM SI3BIKOM, MaTeMaTHUYECKUMU
3HAHMSIMH M YMCHHSIMHM, HEOOXOIWUMBIMHU IS M3YYCHHS IIKOJBHBIX E€CTECTBEHHO-
HAYYHBIX JUCUUIUIMH, JUIA TPOAOJDKEHHS OOpa3oBaHUS M OCBOCHHUS HM30paHHOM
CHENHATbHOCTH Ha COBPEMEHHOM YPOBHE;

e pa3BHUTHE JOTHYECKOTO MBIIUICHHUS, aITOPUTMUIECKON KYIBTYpPbI, TPOCTPAHCTBEHHOTO
BOOOpa)KEHUsS, Pa3BUTHE MATEMAaTUYECKOTO MBIIUICHUS M WHTYUIUH, TBOPUYECKHX
CIOCOOHOCTEH Ha YpPOBHE, HEOOXOAMMOM JUIsl TPOIOJDKEHHS OOpa3oBaHUS W IS
CaMOCTOSITENIbHOM J1eATEeIbHOCTH B 00JIaCTU MaTeMaTUKHU U €€ IPUJIOKEHUI B OyayIiei
npohecCHOHAIBHOM NI TETHPHOCTH;

e BOCNHTAHUE CPEICTBAMH MATEMAaTHKH KYJIbTYphl JHYHOCTH: 3HAKOMCTBO C HCTOpUEH
pa3BUTHUS MaTEMATHKH, SBOJIOIUEH MaTeMaTUYeCKUX HUICH, MOHMMAaHHE 3HAYUMOCTH

MAaTEMATUKU I 06I_HeCTBeHHOFO porpecca.



2. PABJIEJ «IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUYEBHOI'O NIPEJMETA MATEMATHUKA>

Yucna u eequununol

BbInyCKHUK HAY4YUTCS:

* OmepupoBaTh TMOHATHEM pajJWaHHAas Mepa YIJa, BBIIOIHATE MPEeoOpa3oBaHUS
paauaHHON MEpPHI B TPAyCHYIO U TPayCHOW MEPHI B paJIMaHHYIO;

* ONIEPUPOBATH MOHATHEM KOMILJICKCHOTO YHCIIa, BBIMOJHATH apu(hMETHUIECKUE OTIepaIiui
C KOMIUIEKCHBIMU YUCJIAMU;

* wu300pakaTb KOMIUIEKCHBIE 4YHClIa Ha KOMIUIEKCHOW IUIOCKOCTH, HaXOJIUTh
KOMIUIEKCHYIO KOOPJMHATY YHUCIIa.

BhinyCKHUK MOJTYYHT BO3MOXKHOCTD:

* HUCIOJIb30BaTh PA3JIUYHBIE MEPhl M3MEPEHUsl YIJIOB MPHU PEIICHHH Te€OMETPUUYECKUX
3a/1a4, a TakXKe 3a/1a4 U3 CMEXKHBIX TUCIUILINH;

* IPUMEHSTh KOMILJIEKCHbIE YUCIIA JUI PELIeHUs alNredpandeckux ypaBHEHUI.

Buvipasicenun

BoinyckHUK HAy4YUTCSH:

* ONEPUPOBATH MOHATHIMH KOPHSI N-i CTENEHH, CTETIEHH C PAallMOHAIBHBIM TOKa3aTelIeM,
CTENEHH C JeHCTBUTEIbHBIM MTOKa3aTeseM, Jorapudma;

* MPUMEHSTH TOHATHS KOPHS N-H CTENEHHW, CTETNICHH C PalMOHAIBHBIM IOKa3aTeseM,
CTCTICHH C JICHCTBUTEIILHBIM IOKa3aTeleM, JiorapudMa U WX CBONCTBA B BBIYUCICHUSX U MPHU
pEIlIeHUH 3a]1aY;

* BBIIIOJIHATH TOXJIECTBEHHbIC MPeoOpa3oBaHUs BBIPAXKECHUN, COAEpKALIUX KOpPEHb N-i
CTEIEeHHU, CTENEHNU C PAIMOHAIBLHBIM IOKAa3aTeJIeM, CTETCHb C JEUCTBUTEIBHBIM IOKa3aTeleM,
norapudm;

* ONEepUpoOBaTh MOHATHSMU KOCHHYC, CHUHYC, TaHI€HC, KOTAaHIEHC YIJIa IMOBOpPOTA,
apPKKOCUHYC, ApKCUHYC, apKTAaHT€HC U aPKKOTAHTEHC;

* BBITIOJTHATH TOXKIECTBEHHBIC MTPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKCHUI.

BhinyCKHUK NOJTYYHT BO3MOXKHOCTD:

* BBIMIOJIHATH MHOTOIIIATOBBIE MPEOOPa30BaHUsl BHIPAKEHUH, IPUMEHSS IIUPOKU HAOOp
CHoco0O0B U NPUEMOB;

* IPUMEHATH TOXJIECTBEHHbIE MPEeOoOpa3OBaHUsl BBIPAXKEHUN [JIs pEIICHUs 3a7ad W3
Pa3JIMYHBIX pa3/IeJIoB Kypca.

Ypasnenus u nepasencmea

BbInyCKHUK Hay4uTCH:



* pemaTh UppaIMOHATBLHBIC, TPUTOHOMETPHUYECKHE, IOKA3aTeIbHBIC U JIOTapu(MUICCKUE
ypaBHEHUSI, HEPABCHCTBA U UX CHCTEMBI,

* pemiath anredpandeckue ypaBHEHHsI HA MHOKECTBE KOMIUIEKCHBIX YHCET,

* MOHMMATh ypaBHEHHE KAaK BaXKHEUIIYI0 MaTeMaTHYECKYI0 MOJENb [JIs OMHCAHUS U
M3YYCHHS PAa3HOOOPA3HBIX pealbHBIX CUTYaIlUi, pemaTh TEKCTOBBIC 3a7add alreOpamdecKuM
METOJIOM;

* IPUMEHSATH rpadUIecKue MPeJACTABICHHUS IS NCCIIEOBAHUS YPaBHEHUH.

BbinyCKHUK MOJYYUT BO3MOKHOCTD:

* OBIAJETh NpUEMAMU PEIICHHWs] YpaBHEHWH, HEPABEHCTB M CHCTEM YpaBHEHUH;
MIPUMECHSITH ammapaT ypaBHEHUH I pelIeHUsT pa3HOO0Pa3HBIX 3a7a9 U3 MaTEMAaTHKH, CMEKHBIX
MPEIMETOB, MPAKTUKH;

* IPUMEHSATH TpadUUeCKUe MPECTABICHUS IS UCCICIOBaHUs YPAaBHEHUH, HEPABEHCTB,
CHUCTEM ypaBHEHHM, COAEPIKAIINX TTapaMETPHI.

Dynkyuu

BbInyCKHUK HAYYHMTCS:

* TMOHMUMATh W UCHOJL30BaTh (YHKIMOHAIBHBIE TOHSATHS, S3BIK (TEPMUHBI,
CHMBOJIMYECKHE 0003HAYCHHS ),

* BBINOJIHATH IOCTPOCHHUE TpadukKoB (YHKIUHA C TOMOIIBID TE€OMETPUYECCKUX
npeoOpa3oBaHmii;

* BBITIOJTHSATH TIOCTPOSHUE TPadUKOB BUAA Y * N X , CTENIEHHBIX, TPUTOHOMETPHUICCKUX,
00paTHBIX TPUTOHOMETPUYECKHUX, MIOKA3ATEIBHBIX U JIOTApUPMUISCKUX (HYHKIIHH;

* Mccrel0BaTh CBOWCTBA (DYHKIMIA;

* MOHMMATHh (YHKIMIO KaK BAXHCHUINTYI0 MAaTeMAaTHYCCKYIO MOJCIb IS OIHCAHUS
MIPOLIECCOB U SBJICHHUIA OKPYKAIOIIEr0 MUPA, MPUMEHSTh (PYHKIIMOHAIBHBIA S3BIK JJISI OTIMCAHUS
Y UCCIIEIOBaHUSI 3aBUCUMOCTEN MEXTy (DU3NUECKIMH BETHYMHAMH.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* IPOBOJIMTH MCCIICIOBAHMS, CBSI3aHHBIC C U3YUYCHUEM CBOWMCTB (DYHKIIMI, B TOM YHUCIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA;

* UCTONB30BaTh (DYHKIMOHAIBHBIE MPEICTaBICHUS U CBOWCTBAa (YHKIMH AN PEIICHUS
3a/1a4 U3 pa3IMUHbIX Pa3ejoB Kypca MaTeMaTHKHU.

DJ1eMeHTHI MATEMATHYECKOr0 aHAJIN3a

BbInyCKHUK HAYYMTCS:

* TPUMEHATH TEPMHUHOJOTHI0O M CHMBOJUKY, CBSI3aHHYIO C TOHATUAMH TIpPEIen,
MIPOM3BOIHAS, TIEPBOOOPA3HAs ¥ UHTETPA;

* HaXOUTh nepeaen QyHKINHY;



* pelaTh HEPaBEHCTBA METOI0M UHTEPBAJIOB;

* BBIYUCIISTH IPOM3BOAHYIO U IEPBOOOPA3HYIO (PYHKIINH;

* UCTIOJIH30BAThH MPOU3BOIHYIO JIS HCCIIEIOBAHUS U IOCTPOCHUS IpapUKOB (YHKIIUIA;

* IOHUMAaTh F€OMETPUYECKHI CMBICII ITPOU3BOJHON U ONIPENEIEHHOTO NHTETPaIa;

* HAaXOAWThb BTOPYIO NPOU3BOAHYIO, NOHUMAaTh €€ TIEOMETPUYECKHH U (U3NYeCKUui
CMBICT;

* BBIUHCJISITH ONPEACIEHHBIA UHTETPA;

* BBIYUCJISATh HEONPEIENEHHBIN UHTETpaJl.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* chopmMupoBaTh NPEACTABICHNE O MPUMEHEHUH F€OMETPHUUECKOI0 CMbICIIa TIPOU3BOAHON
U MHTETpaJla B Kypce MaTEMaTHKH, B CMEKHBIX IUCLHUIUIMHAX;

* c(hopMUpPOBATh U YIITyOUTh 3HaHUS 00 MHTETpae.

JJieMeHThbl KOMOMHATOPUKH, BEPOSITHOCTH U CTATUCTHKH

BbhinycKkHUK HAY4YUTCSH:

* pemaTh KOMOMHATOpPHBIE 3a/aydl Ha HaxOXXIAEHHE KOJIMYECTBA OOBEKTOB WIIU
KOMOMHAIIHIA;

* IpuMeHATh Gpopmy 6rHOMa HproToHA 111 MpeoOpa3oBaHus BBIPAXKEHU;

* HCIOJIb30BaTh METOJ MAaTeMaTU4YeCKOW MHIYKIMM [JIs J0Ka3aTeslbCTBA TEOPEM U
pelieHus 3a1ay;

* UCTOJIB30BATH CIIOCOOBI PECTABICHHUS M aHAIN3a CTATUCTUYECKUX JAHHBIX;

* BBITIOJTHSATH OTEPAIK HaJl COOBITUSMHU U BEPOSATHOCTIMH.

BbInycCKHUK MOJIYYUT BO3MOKHOCTD:

* HayYUThCS CHEIUAIBHBIM NPpUEMaM pelieHHsi KOMOMHATOPHBIX 3a/a4;

* XapaKTepU30BaTh MPOLECCHI U SIBICHMS, UMEIOIINE BEPOSITHOCTHBINA XapakTep.

Ilnanupyemeoie pezynomamot ooyuenusn ceomempuu 6 10 knacce

BbInyCKHUK HAY4YUTCSH:

* ONIEPUPOBATH MOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTh B MPOCTPAHCTBE, MapalieIbHOCTh
U IEPIEHANKYIIPHOCT NPSAMBIX U IUIOCKOCTEH;

* pacno3HaBaTh OCHOBHBIE BUJIbI MHOT'OTPAHHUKOB (IpU3Ma, MUPAMU/A, IPSIMOYTOJIbHBIN
napajiesnenunes, Kyo);

* U300pakaTh reOMEeTpUUYECKUE (PUTYPHI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

* u3BJIEKaThb MHGQOpPMALMIO O TMPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax,
IPEJICTABICHHYIO Ha YepTexkKax;

* npumeHaTs Teopemy Iludaropa nmpu BBYUCIEHHHM 3JEMEHTOB CTEPEOMETPHUECKUX

¢uryp;



* HaxoIuTh OOBEMBI W IUIOMIAJM MOBEPXHOCTEH MPOCTEUIIMX MHOTOIPAaHHUKOB C
MpuUMeHeHueM Qopmyit;

* pacro3HaBaTh TeJla BPALICHUs: KOHYC, IIWINHAP, chepy U map;

* BBIYMCIIATH OOBEMBI U IUIOIIAM MOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB U Tel
BpAaIIEHUs C TTOMOIIBIO (POPMYIT.

* OIIEpPUPOBATH MTOHITHEM JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

* HaxOAWTh KOOPAMHATHl BEPUIMH KyO0a M MPSMOYrOJBHOTO Napajuiesienurnena 3HaTh
IIPpUMEPbl MAaTEMaTHYECKUX OTKPBITUM U MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW M BCEMUPHOMU
HUCTOpUEH;

* IOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

* COOTHOCHTh aOCTpaKTHbIE TIE€OMETPUYECKHE TMOHATHA U (AKTBl C peaTbHBIMU
AKHU3HEHHBIMU O0BEKTAMHU U CUTYaLlUSIMH;

* HCIOJb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (DUIyp Ul peLeHHs
3a/1a4 MPaKTUYECKOTO CO/IEPKAHMS;

* COOTHOCHTD IUIOIIAIH MOBEPXHOCTEN T OAMHAKOBOW (POPMBI Pa3IMYHOTO pa3mepa;

* OIICHMBaTh (OpPMY MPaBWIBHOTO MHOTOTPAHHUKA IIOCJIE CHWJIOB, CPE30B U T. II.
(onpenenaTh KOJIMYECTBO BEPLIMH, pedep U rpaHel MOJy4eHHbIX MHOTOTPAaHHUKOB).

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTCS:

* MPUMEHATH Ul PEIICHUsS 3a7ad reoMeTpuueckue (PakTbl, €CIU YCIOBUS MPUMEHEHHS
3aJaHbl B IBHOH (opme;

* pemaTh 3aJaud Ha HAXOXKICHME TI€OMETPUYECKUX BEJIMYMH [0 oOpa3laM MWiIH
aJIropuTMam;

* enath (BBIHOCHBIE) TNIOCKHE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (HUTYp, B TOM YHCIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOI'PaHHUKOB;

* U3BJIEKaTh, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMALUIO O FEOMETPUUYECKUX
¢durypax, nIpeJCTaBICHHYIO Ha YepTexkKax;

* IpPUMEHATh TeoMeTpuueckue (QaxThl s pelleHus 3a7ad4, B TOM YHUCIE,
IIPEAIOIIAaraloIMX HECKOJIBKO I1aroB pEeUICHHUS;

* OIIMCBIBATh B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

* (hopMyIMpPOBATH CBOMCTBA M MPU3HAKH (UTYD;

* TOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHHUS;

* 33/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOPIMUHAT;

* BIAJETh CTAaHIAPTHON KiaccuduKkanmeil NpoCTpaHCTBEHHBIX GUryp (MUpaMubl,

MIPU3MBI, TApAJIIeICTUTIEIb])



* UCIOJIB30BaTh CBOMCTBA M€OMETPUYECKUX (PUTyp IUIsl pellleHHs 3ajady MpaKTUYECKOTo
XapakTepa ¥ 3a/1a4 u3 JAPyrux 00JacTeil 3HaAHWIA

* 33/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

* pemaTh MpOCTEeHIINE 3a]Jauu BBEACHUEM BEKTOPHOr0 0a3uca.
Pe3yabTaThl 00y4yeHus

Pesynbrarel 00yueHus npenacraBieHsl B TpeOoBaHUAX K YPOBHIO MOATOTOBKHM U 3a/1at0T
CUCTEMY HTOTOBBIX pPE3yJbTaTOB OOyUY€HUS, KOTOPHIX AOJDKHBI JOCTUraThb BCE BBITYCKHUKH,
U3y4YaBIIME KypC MAaTeMaTHKH MO MPO(QUIBHOMY YPOBHIO, M JIOCTHXKEHUE KOTOPBIX SIBIISETCS
00s3aTeNbHBIM YCJIOBHEM IMOJIOKUTEIBHOW aTTeCTAalliu YYEHUKa 3a Kypc cpeaHeil (IoJHOi)
HIKOJIBI. DTHU TpeOOBAaHMUSA CTPYKTYPUPOBAaHbI IO TPEM KOMIIOHEHTAaM: «3HATh/TIOHUMATh»,
«YMETBY, «HCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUSA U YMEHUS B NPAKTHUECKON AESITENBHOCTH U
MIOBCEHEBHOM XKU3HMW». [Ipn 3TOM mocnenHue 1Be KOMIIOHEHTHI MPEACTABIEHBI OTAEIBHO 110
Ka)KJIOMY U3 pa3JiesioB, COJIEPKaHuUs.

OuepueHHbIE CTAHJIAPTOM PaMKHM CO/Aep:KaHUSI U TPeOOBAHUII OPMEHTHPOBAHBI HA
pa3’BHTHE YYallMXCsi W He JO/UKHBI NPENsATCTBOBATH JOCTH/KEHHIO 0oJiee BBICOKHMX
YPOBHEI.

Kputepuu 1 HOpMBbI OlIEHKH
OuneHka yCTHBIX OTBETOB.

a) OTBeT oLeHUBaeTCsl OTMETKOM “5”, ecu ydamuiics:

1) MOTHOCTBIO pACKpBUT COJAEpXKAHWE Marepuaisa B oObeMe, MPEAyCMOTPEHHOM
IPOrpaMMoOil U yUeOHUKOM;

2) U3NOXWJI Marepual TPAaMOTHBIM SI3bIKOM, TOYHO HCIOJB3YsS MaTeMaTHYECKYIO
TEPMHHOJIOTHIO M CUMBOJIMKY, B ONIPEAEIEHHON JJOTHYEeCKON MOCIe0BaTeIbHOCTH;

3) mpaBWIILHO BBIMIOJIHWII PUCYHKH, YEPTEKH, IPadUKH, COMYTCTBYIOIINE OTBETY;

4) mokasasl yMeHHe WUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU NMPUMEpPaMH, IPUMEHSITh B
HOBOW CUTYaIlUH MPHU BHIMOJTHEHUN TPAKTUUECKOTO 3a/IaHUS;

5) HpOAEMOHCTPUPOBAI YCBOCHHE paHEE M3YYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
c(OpMHUPOBAHHOCTh U YCTONYHUBOCTD UCIOJIB3YEMBIX IIPU OTBETE€ YMEHUI U HABBIKOB;

6) OoTBeyasi CaMOCTOATENIbHO, 0€3 HABOIAIINX BOIPOCOB YUUTEIIS.

Bo3MoxHBI 1-2 HETOYHOCTM NPU OCBEIIEHHWU BTOPOCTENEHHBIX BOIPOCOB HIH B
BBIKJIAJIKaX, KOTOPbIE YUSHHK JIETKO MCIIPABUII [TOCJIE 3aMEUaHUs YUUTEIS.
0) OTBer oueHMBaeTcs OTMeTKOW “4”, eciu yJOBIETBOPSET B OCHOBHOM TpeOOBaHUSM Ha
OIICHKY ““5”, HO MPU ATOM MUMEET OJIUH U3 HEI0YETOB:

1) B MU3NMOXXEHUM AOMYIIEHbI HEOONbIIMEe MPoOesbl, He HCKAa3UBIIME MaTeMaTHYecKoe

COACPIKaAaHUC OTBCTA,
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2) pomymeHsl 1-2 Hemouera MNpU  OCBEUIEHHMM OCHOBHOTO COJAEpXaHHUS OTBETA,
WCTIPaBJICHHBIC TIOCIIE 3aMEYAHUS YUUTEIIS;

3) momymieHsl omuOKa WM Oojiee BYX HEIOUYETOB IPH OCBELICHHHM BTOPOCTEHIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEIIS.

B) OTBeT OLleHNBaeTCsl 0TMETKOM “3”, ecin:

1) HEeTmoNHO pPacKphITO CoAepKaHue MaTepuana (ColaepKaHue M3II0KEHO (hparMeHTapHO,
HE Bcerza IoOcieloBaTeNbHO), HO  TOKa3aHo  oOmiee TOHUMaHWE  BOMpoca |
MIPOAEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHbIE JUISI JAJIbHEHIIIEr0 YCBOSHUS IPOrPaMMBI;

2) uMenuch 3aTPyAHEHHMsS] WM JONYyIIEHbl OMIMOKM B ONpEACIICHUH MOHSITHIA,
WCTIOJIH30BAHUU MAaTEMAaTUIECKON TEPMUHOJIOTHH, YEPTEKaX, BBIKIAJIKaX, UCIPABICHHBIC TIOCTIE
HECKOJIBKUX HABOJISAIIMX BOIIPOCOB YUUTEIIS;

3) y4EHUK HE CHpaBWICS C MPUMEHEHUEM TEOPUHM B HOBOW CUTYallMH IPU BBINOJIHEHUH
MPAKTUYECKOT0 3a/IaHusl, HO BBIMOJIHII 00s3aTeIbHOE 3a/JaHuUE.

r) OTBeT olleHUBAaETCA OTMETKOM “2”, eciu:

1) He packpbITO coaepkaHue yueOHOro MaTepuaa;

2) oOHapy)XEHO HE3HAHHE WIM HE IMOHHUMAaHHE YYCHHUKOM OoJblleld win Hamboiee
BaXHOU YacTH yuyeOHOro MaTepuarna;

3) momyiieHsl OMIMOKKU B OINpeIeICHUH MOHSATHUS, IPU UCIOJIb30BAaHUU MAaTeMaTUYECKON
TEPMUHOJIOTHH, B PUCYHKaX, YepPTeXKax MM rpaduKax, B BBHIKIAIKaX, KOTOPbIE HE UCTIPABICHBI
M0CJIe HECKOJIBKUX HAaBOJSAIIMX BOIIPOCOB YUUTEIIS.

OueHka MMCbMEHHBIX KOHTPOJBHBIX PA00T y4Yaluxcs o MaTeMaTuKe

OT1merka «5» cTaBUTCS, €CIIN:

e paboTa BBITOJIHEHA MOIHOCTHIO;

e BJIOTMYECKHX PACCYKICHHSIX M 00OCHOBAHHH PELICHHS HET MPOOe JIOB U OMINOOK;

e B pCIICHUM HET MAaTEeMAaTUYECKHX OIIMOOK (BO3MOXKHA OJ[HA HETOYHOCTb, OIMUCKA, HE
SBIIAIOIIASACS CJIEICTBUEM HE3HAHUS WM HETIOHUMAaHUsSl y4eOHOro MaTepuara).

OTMeTKa «4» CTaBUTCS, €CIIN:

e paboTa BBHIOJHEHA TOJIHOCTHIO, HO OOOCHOBAHMUS IATOB PEIICHUS HEJOCTAaTOYHBI (eciu
yYMEHHE 00OCHOBBIBATh PACCYKACHHUS HE SBISIIOCH CIIEHUAIBHBIM 00BEKTOM IPOBEPKH);

e JIONYIIEHA OJIHA OIIMOKa WJIM JIBa-TpU HeJodYeTa B BBIKJIAJAKaX, PUCYHKaX, YepTeKax HIU
rpadukax (ecim 3TH BUbI pa0OTHI HE SBIISIIUCH CIIEIIUATILHBIM O0BEKTOM IMPOBEPKH).

OTMeTKAa «3» CTaBUTCS, €CIIN:

JIOTIYIIIEHBI OoJiee OMHOW OmMOKM WM Oojiee ABYX-TPEX HEAOYETOB B BBIKJIAIKAX,
yepTekax WiIM rpadukax, HO ydauuiics BiazeeT o00s3aTelbHBIMU YMEHHUSIMH IO

IpOBEPSIEMOil TeMe.
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OTMeTKAa «2» CTaBHUTCS, €CIIH:
JIOTTYIIICHBI CYIIIECTBCHHBIC OMIMOKH, TOKA3aBIINAE, YTO YIANTUICS HE BIIAJCET

00s13aTeIbHBIMU YMEHHUSIMU IO JAHHOM TeMe B MOJTHON Mepe.
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3. PA3BJEJ «COAEPKAHUE YYEBHOI'O IPEIMETA MATEMATHUKA»

Monyab «AJredpa u Ha4yajIa aHAJIN32)
1. JeiicTBUTE/IbHBIE YHCJIA U JIEMEHThI KOMOMHATOPUKH (124.)

[lonstue HatypanbHOro unciaa. MHoxecTBa yucen. CBOWCTBA JIEHCTBUTEIBHBIX YUCEIL.
Meron marematnueckord uHAYKIMH. [lepectanoBku. Pasmemenus. Couetanus. J[oka3aTenbcTBO
YHCJIOBBIX HepaBeHCTB. J[lenumocTth wnenbix uucen. CpaBHEHHMS 1O MOAYNIO T. 3ajadud ¢
L[E€JI0YMCIIEHHBIMA HEN3BECTHBIMH.

OcHOBHas 1eJlb — CHUCTEMAaTU3UPOBATh HM3BECTHBIE U M3YyUYUTh HOBBIE CBEICHUS O
JEWCTBUTEIIbHBIX YUCTIaX.

[Ipu n3ydyeHuu nepBoil TeMbl CHayayia MPOBOAMUTCS IMOBTOPEHUE U3YUYEHHOTO MaTepuaa
B OCHOBHOW IIKOJE IO TeMme «J/leliCTBUTENbHbIE YMCla». 3aTEM H3Y4aroTCsl INEPECTAHOBKH,
pa3MelIeHNs U COYETaHus. 31€Ch BayKHO MOHATh Pa3HUILY MEXy HUIMHU M HAYYUTHCSI IIPUMEHSTh
YX TIPU PELICHUH 3a/]a4.

HeoOxoaumo oBiiaieTh METO/IOM MaTeMaTHYE€CKOW MHAYKLWU U HAYyYUTbCS NPUMEHSThH
€ro NIpU peleHUH 3anad. BakHbIM 3yeMEHTOM OO0y4YeHMs SBISETCS OBJIAJIEHUE METOJaMU
JI0Ka3aTeNbCTBA YHUCIIOBBIX HEPAaBEHCTB. JlemuMoCTh 4YHMCeNl U3ydaeTcs CHavajna Juis
HaTypaJIbHBIX YHCEJ, a 3aTeM JJIS LIEJIbIX YHUCEe. DTO MPUBOJUT K HOBOMY MOHATHIO: CPAaBHEHHIO
yucen no Moayio. llpuBoaures pemeHne MHOIOYMCIEHHBIX 3a/1a4 C MOMOUIbI0 CPABHEHMS 110
Moayito. HakoHer, paccMaTpuBarOTCs pa3HOOOpa3HbIe TUO(PAHTOBBI YPABHEHUS.

2. PanuonanbHble ypaBHeHHsl M HepaBeHcTBA (184.)

Panmonanesubie BeipaskeHus. @opmyinsl OuHOMa HbI0TOHA, CYyMMBI U pa3HOCTH CTETICHEH.
Henenne mMHorousieHoB ¢ octaTkoM. Anroput™M EBknuna. Teopema besy. Kopenb MHOrowsieHa.
Pannonanehbie ypaBHeHUs. CHCTEMBI pallMOHANBHBIX ypaBHEHUI. MeTo MHTEpBaIOB peleHus
HepaBeHCTB. PannoHnanbHble HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAJIBHBIX
HEPaBEHCTB.

OcHoBHast 1enp — cGOPMUPOBATH YMEHHUS pellaTh palMOHaIbHbIE YpPAaBHEHHUS U
HEpaBEHCTBA.

IIpn n3ydeHMH 3TOM TEMBI CHadaJa MOBTOPSAOTCS HM3BECTHBIE M3 OCHOBHOM IIKOJIBI
CBEJICHUSI O palMOHAJIBHBIX BBIPAKEHHUSX. 3aT€M 3THU CBEICHMS JONOJHAIOTCA (POopMyliaMu
6uHoma HbrOTOHA, CyMMBI M pa3HOCTH OJMHAKOBBIX HATypajbHbIX cTemneHed. [loBropsrorcs
CTapble M NPUBOJISATCS HOBBIE CIOCOOBI PEIICHHS PpAlMOHAIBHBIX YpPaBHEHHH M CHCTEM
palMOHAIBHBIX YPABHEHHM.

PaccmaTtpuBaeTcs METO/I MHTEPBAJIOB PELICHNS HEPABEHCTB BHU1A

(X—x1) ... (Xx-x,)>0mmm (X—x1) ... (x-x,)<0. (*)
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OH OCHOBaH Ha CBOWMCTBE JIBYWICHA X - @ 00paIaThCsa B HYJIb TOJIBKO B OJTHOM TOYKE 4,
MIPUHUMATD TOJIOKUTEIBHBIC 3HAYCHUS ISl KXKIOTO X > g W OTPUIIATEIIbHBIC 3HAUYCHHS IS
Kaxnaoro x < q. PemeHue CTporux paluoOHaJbHBIX HEPABEHCTB CBOAUTCS K PEIICHUIO
HepaBeHCTB BUaa (*).

Hectporne HepaBeHCTBA BBOIATCS TOJIBKO TIIOCJE PACCMOTPEHHS BCEX CTPOTUX
HEpPaBEHCTB. [l pelIeHHs HECTPOroro HEPaBEHCTBA HAJO0 PEHIUTh ypPaBHEHHE M CTPOroe
HEPaBEHCTBO, a 3aTeM OOBEAMHHUTH BCE HaiiieHHbIe pemieHus. [locime 3Toro paccMaTpUBarOTCS
CHUCTEMBI PAlIMOHAJIbHBIX HEPABEHCTB.

Pemenuio panyoHanbHBIX YpPaBHEHMH M HEPAaBEHCTB IOMOTaeT METOJ HaXOXKACHHS
panMoHAIBHBIX KOpPHEH MHorouseHa P,(x) cTerneHu n> 3, W3ydeHUe JACIICHHs] MHOTOYJICHOB U
Teopemsl besy.

3. Kopens crenenu n (124.)

[Moustus pyukuuu u ee rpaduka. Oynkuus y = x". [loustre KopHs crenenu n. Kopau

YETHOW M HEYEeTHOU cTeneHer. Apudmerndeckuii kopeHb. CBoICTBa KOpHEH crenenu n. OyHK-

nus y = V6. Kopensb crenenu i u3 HaTypanbHOIO YUCIa.

OcHOBHasl 1Ielb — OCBOUTH TOHSATUS KOPHSA CTENEHH 7 U apu(PMEeTUYECKOTrO KOPHS;
BbIpabOTaTh yMEHUE IPEOOPa30BbIBATH BBIPAXKEHHUS, COAEpKAIINE KOPHU CTEIIEHH 7.

[lpy w3ydeHWH 5TOW TEMBI CHadajga HANIOMHHAIOTCS OINPEACIICHUS (QYHKIHH U ¢
rpaduka, cBoiictBa (yHkimu y = x". CyllecTBOBaHWE JBYX KOPHEH UYETHOW CTENEHH H3
TMOJIOKUTEIHHOTO YHCIIA M OJJHOTO KOPHS HEYETHOM CTEMEeHHU U3 JII000ro AeHCTBUTENFHOTO YUCIIa
ITOKa3bIBACTCA T€COMETPHUICCKU C OHOpOfI Ha HECHIPCPBIBHOCTL Ha R CbYHKHI/II/I y = x”. OcHoBHOE
BHUMAHHC YACIIACTCA H3YYCHUIO CBOICTB apI/I(bMeTI/ILIGCKI/IX KOpHel\/JI H HUX MPUMCHCHUIO K
peoOpa3oBaHUIO BEIPAXKEHUH, COEpKAIIUX KOPHHU.

Nzyuarorcst cBoiictBa u rpaduk GyHKIUU Y :"‘\/6, YTBEPKIIAETCsI, YTO apuPMETHICCKUN
KOpPCHb CTCIICHU 71 MOXKCT OBITH WIH HaTypaJbHbIM YUCJIOM WJIN UppAllUOHAJIBHBIM YHUCJIOM.

4, CreneHpb NMOJOKUTEIbHOr0 yncaa (174.)

[lonatTue w cCBoOicTBa CTEMEHHM C  palMOHAIBHBIM  TOKaszaTteneM. llpenen
nocienoBarenbHocTH.  CBoicTBa TmpenenioB. beckoHeduHo yObIBaromiass TeoMeTpudecKas
nporpeccus. Yucio e.

[TonsiTHE CTENEHU C UppAllMOHAIBHBIM NoKa3aTeneM. [TokasarenbHas QyHKIMA.

OcHOBHas 1IeJIb — YCBOUTH TOHSATHUS PALMOHAIBHOM W UpPpAIMOHATIBLHOW CTemeHen
MOJIOKUTEIBHOIO YKCIIa U MOKA3aTeNIbHOM (PYHKIINU.

Cuayaia BBOJATCA IIOHATHC paIII/IOHaJ'IBHOI\/JI CTCIICHU IIOJIOKHUTCIIBHOI'O YHCJIa U
U3Y4aloTCsl €€ CBOMCTBA. 3aTeM BBOAMTCA IOHATUE NpPEJENa IOCIEI0BATEIIbHOCTY U C €ro

IIOMOIIIBIO HAXOAUTCA CyMMa OECKOHEYHO y6BIBaIOHlCﬁ FGOMCTqueCKOﬁ mnporpeccun u
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ompeznensiercss uucio e. CTemeHb C HPPANMOHANBHBIM IIOKa3aTeleM ONpEnessieTcss C
UCTIONIb30BAHUEM IIpefiefla  IOCIEI0BAaTEIbHOCTH, IIOCIE€ YEeTr0 BBOAWUTCS IIOKa3aTeNbHAs
(GyHKLUS, 1 U3yYalOTCs €€ CBOMCTBA U rpaduK.

5. Jlorapudmer (104.)

[lonsatue wu cBoiictBa JorapudmoB. Jlorapudpmuueckas PyHkuus. JlecaTHUHBIN
norapudm (mpubirKeHHbIe BeraucieHus ). CTerneHHsie (yHKINH.

OcHOBHasi 1eNIb — OCBOMTH MOHATUSA Jorapudpma u norapudmuyeckoit (yHKIMH,
BbIpabOTaTh yMEHHUE MTPe0OPa30BBIBATH BHIPAKEHHSI, COJEPIKAILUE JIOTapU(MBL.

CHauvana BBOJATCS MOHATHUS Jiorapudma, IECATUYHOIO M HATYypaJbHOIO JIOrapu(MOB,
M3Yy4aloTcsl CBOMCTBA JorapupmoB. 3aTeM paccMaTpuBaeTcsl Jiorapupmuueckas QyHKIUS, U
M3Y4YalOTCs €€ CBOMCTBA U rpaduk.

W3yuatoTcst  cBOiicTBa  AECATUYHOrO  Jorapudma, MO3BOJSIOIIME  MPOBOIUTH

HpI/I6J'II/I)KeHHLIe BBIYUCJICHUSA C ITIOMOIIIBIO Ta6J'II/II_I J'IOFapI/I(I)MOB n aHTI/IJ'IOFapI/I(bMOB. HaKOHCH,

M3y4aloTCs CTENeHHbIe GYHKIWH Buaa y =x’ s pasnuasbix sHadennii (S €R, SN u ap.).

6. Iloxa3aTenbHbIe M JTOrapH(PMHUYECKHE YPABHEHHS U HepaBeHcTBa (124.)

ITpocreiimue nokasaTeabHble U JIOrapu(pMUUIECKHe YpaBHEHUS. Y paBHEHUs, CBOIAIIMECS
K TpOCTEHIINM 3aMeHOM HemsBecTHoro. I[IpocTeiimne mnokasarenbHble M JOrapudmuyeckue
HepaBeHCTBa. HepaBeHCTBa, CBOASIIMECS K IPOCTEUIINM 3aMEHON HEM3BECTHOTO.

OcHoBHas 11es1b — cPOPMUPOBATH YMEHHE PELIaTh MMOKa3aTeNIbHbIC U JOrapu(MUIECKUe
YPaBHEHUS U HEPABEHCTBA.

CHavasia M3y4aroTCsl MPOCTEHIINE I0KA3aTEIbHbIE YPABHEHMsI, HAXOAATCA UX PEILICHUS.
3areM aHaJOrMYHO M3Y4aloTCs MpocTeiIne JorapudmMuueckue ypaBHeHus. [lanee paccmatpu-
BAlOTCS yYpaBHEHUS, pELICHHE KOTOPbIX (IOce BBEJEHUS HOBOI'O HEU3BECTHOTO t M pelieHus
MOJYYUBIIErOCSl PALMOHAIBHOTO yPaBHEHHWsS OTHOCUTENBHO t) CBOOUTCS K PELICHUIO
MIPOCTENIIET0 MOKa3aTeIbHOI0O (UM JOrapu(pMHUUECKOr0) ypaBHEHUS.

[To Takoil e cxeme M3y4yalroTCsi HEPAaBEHCTBA: CHaudajia MPOCTEUIHE IMOKa3aTelbHbIE,
3aTeM mpocTelmme jJorapupMUIecKue, 1 HAaKOHEl, HEpPaBEHCTBA, CBOJAAILIMECS K MPOCTEUIIINM
3aMEHOM HEU3BECTHOIO.

7. Cunyc 1 KocuHyc yrJa (74.)

ITonsiTie yria u ero Mmepsl. OnpeseneHne CUHyca U KOCUHYca yriia, OCHOBHbIE (hOPMYIIbI
JUIsl HUX. ApKCHHYC M apkkocuHyc. IlpumMepsl Mcnonb3oBaHUs apKCMHYca M apKKOCHHYca U
(bopMyIIBI 1711 HUX.

OcHOBHas 1IeJIb — OCBOMTH IOHATHS CHHYCa U KOCHHYCA ITPOU3BOJIBHOIO YIJIa, U3yUYUTh

CBOMCTBa (YHKIMI yria: Sin o u COS a.
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Hcrnons3ys A3bIK MEXaHUKH, BBOJAMTCS NOHATHE YIJIa KaK pe3ysbTaTa IOBOPOTa BEKTOpA.
3aTteM BBOJSATCS €ro rpajaycHasl U paauanHas Mepbl. C UCHOIb30BaHUEM E€IMHUYHON OKPY)KHO-
CTH BBOJSITCS TOHATHUS CHHYCA U KOcUHYyca yria. M3yyarorcst cBoiicTBa GyHKUuMH SiN o 1 COS «,
Kak (DyHKIMH yIJia @, JOKa3bIBAIOTCSI OCHOBHBIE (POPMYIIBI ISl HUX.

BBogATCs NOHATHS apKCUHYCAa M ApKKOCUHYCA YMCJIa M C UX ITOMOIIBIO PEIIA0TCs 3a1a41
Ha HAaXOXJICHUE BCEX YIJIOB, JUIS KaXKIOTO M3 KOTOPBIX SiN a (win COS o) paBeH (OOJbIe HWiH
MEHbIIIE) HEKOTOPOTO Yuciia. BeiBosaTCes PopMyIibl Ui apKCHHYCA U apKKOCHHYCA.

8. Tanrenc u Koranresc yr.ja (74.)

OnpeneneHus TaHT€HCa M KOTAHTE€HCA Yrila ¥ OCHOBHbIE (POPMYJIBI ISl HUX. APKTaHT€HC
U apKKOoTaHreHc. [Ipumepsl HCTIOIb30BaHMs ApKTaHI€HCA U apKKOTaHTeHca U (POPMYJIbI AJIs HUX.

OcHOBHasl LIeIb — OCBOUTH IOHSATHUS TAaHIE€HCAa M KOTAHI€HCAa IMPOM3BOJIBHOTO YIUIA,
U3YYUTh CBOMCTBA (pyHKIMI yrna: tg a u ctg a.

TaHreHc ¥ KOTAaHT'€HC yIila ¢ ONPEACISIOTCS KaK ¢ IIOMOLIBI0 OTHOLICHHH SiN @ 1 COS a,
TaK M C TIOMOIIBI0 OCEH TaHTeHCa W KoTaHreHca. M3ydarorcs cBoiicTBa ¢yHKIMA 1g a u Clg a
KaK QYHKLIUHI yTiia a, JOKa3bIBAIOTCS OCHOBHBIE (DOPMYIIBI 111 HUX.

BBoasTCS MOHATHS apKTaHI'€HCAa M apKKOTAHIE€HCA YUCJIA U C UX MOMOIIBIO0 PELIarOTCs
3aj1a4d Ha HAXOXKJICHHUE BCEX YIJIOB, Ul KQXKIOT0 M3 KOTOPBIX tg a ( mim Ctg a) paBeH (Ooublue
WM MEHBIIIE) HEKOTOPOro uncia. BeBonarcsa Gopmyibl i1 apKkTaHreHca U apKKOTaHTeHea.

9. ®opmyJsbl ciaoxenus (114.)

Kocunyc cymmsbl (1 pa3HocTu) ABYX yriioB. DopMyinbl sl TONOJHUTEIBHBIX YIJIOB.
Cunyc cymMBbl (M pa3HOCTH) IBYX yrioB. CyMMa M pa3HOCTb CHHYCOB U KOCHHYCOB. POpPMYIIbI
JUIsL JBOMHBIX M IIOJOBMHHBIX yrioB. [IpousBencHue CMHYCOB M KOCHHYCOB. DOpMyssl AJis
TAHTE€HCOB.

OcHoBHasl 1IeTb — OCBOUTH (POPMYJIBI KOCHHYCAa W CHHYCa CYMMBI U Pa3HOCTH JABYX
YTJIOB, BBIPA0OTaTh YMEHHE BBIIIOIHATH TOXKAECTBEHHbIE TPEOOPa30BaHMsI TPUTOHOMETPUUYECKUX
BBIPa)KEHUH € UCIIOJIb30BAaHUEM BbIBEJICHHBIX (hOPMYII.

CHayasia ¢ NOMOIIbIO CKAJISIPHOI'O TMPOM3BEIEHUS BEKTOPOB JOKa3bIBaeTca (hopmyra
KOCHMHYCa Pa3HOCTHU JIBYX YIJIOB. 3aT€M C IIOMOIIBIO CBOMCTB CHHyCa M KOCHHYca yIia H
JIOKa3aHHOM (hOpMYNBI BBIBOJSTCS BCE IEpeuyuciieHHble (opMyibl. Mcmonb3ys noka3aHHbIE
(dopMyIIbl, BEIBOAATCS (OPMYIBI ISl CHHYCOB M KOCHHYCOB JIBOMHBIX U TMOJOBUHHBIX YIJIOB, a
TaKXe U1 IMPOM3BEACHUS CHHYCOB M KOCHUHYCOB yrioB. HakoHel, BbIBOASTCA (HOpMyJbl IS
TAHI'€HCAa CYMMBI (Pa3HOCTH) JIByX YIJIOB TaHI€HCa JIBOWHOTO W MOJIOBMHHOI'O YIJIOB, MAJIs
BBIPQKEHUS CUHYCA, KOCHUHYCA U TAaHT€HCA yIJla 4Yepe3 TaHI'€HC [T0JIOBUHHOTO yTJa.

10. TpuroHomerpuueckue pyHKIMH YMCcI0BOro aprymenta (104.)

®dyuknuu y = Sin x , y =C0S x, y = tg x, y= Ctg x
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OcHOBHas 11eJIb — U3YYUTh CBOWCTBAa OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIUH U HX
rpauKoB.

CHauajna TOBOPUTCS O TOM, UYTO XOTS (DYHKIUSI MOKET BBIPAXaTh 3aBUCHUMOCTb MEXIY
pasHbBIMU (PU3MUECKUMHU BEITUYMHAMH, HO B MaTeMaTUKe NPUHATO paccMaTpuBaTh (YHKIHUU

E f(X) Kak (yHkumu uucna. [loatomy 31ech M paccMaTpUBAIOTCS TPUTOHOMETPUYECKHE

(YHKIIMM YKCIIOBOTO apryMEHTa, UX OCHOBHBIE CBOMCTBA. C HCIIOJIb30BAHUEM CBOMCTB TPUTOHO-
METPUYECKUX (PYHKIUH CTPOSTCS UX rpaduKy.

[Tpu u3yyeHun 3TOM TeMbl BBOAMTCS MOHSATHE MEPUOANYECKON (YHKIMHU U €€ TJIaBHOTO
HepHro/ia, TOKA3bIBACTCs, YTO IIABHBINA mepro GYHKIMI y = SiN x U y =COS X: €CTh YUCIIO 2T, a
IJIaBHBIN nepuo GyHKIUH y = tg x ¥ y= Ctg X eCTh YUCIO .

11. Tpuronomerpunyeckne ypapHeHusi 1 HepapeHcTBa (134.)

IIpocreiimine TPUTOHOMETPUYECKUE YpABHEHUs. TPUIOHOMETPUYECKHUE YpaBHEHUS,
CBOAAILIMECS K  IPOCTEHIIMM  3aMEHOM  HeusBecTHoro. IIpuMeHeHHMe  OCHOBHBIX
TPUTOHOMETpUYECKHX (opMyn uid pemieHus ypaBHeHMH. OJHOPOAHBIE  ypaBHEHHS.
[Ipocreiiline TpUroHOMETpUYECKUE HEpaBeHCTBA. HepaBeHcTBa, cBOASIIMECS K MPOCTEUIIMM
3aMEHOM HEW3BECTHOro. BBeneHMe  BCIOMOraTenpHOro  yria. 3aMe€Ha  HEU3BECTHOIO
t=sinx+cos x

OcHoBHas 1eiab — cHOPMHUPOBATH YMEHUE peIllaTh TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEpaBEHCTBA.

CHayaJsia c onopoil Ha yMEHHE pelIaTh 3a/1a4yd Ha HaX0XKJECHUE BCEX YIJIOB X TaKUX, YTO
f(x) = a, rae f(x) — oaHa U3 OCHOBHBIX TPUTOHOMETPUYECKHUX PYHKIHIA (SiN x, COS x , tg x ,Ctg x),
paccMaTpuBaeTCs ~ peUIeHHE  NPOCTEHIIMX  TPUTOHOMETPUYECKUX  ypaBHEHUH.  3areM
paccMaTpUBAIOTCSl YpPaBHEHMs, KOTOphIE (ITOCIE BBEJICHHMS HOBOTO HEU3BECTHOTO ! M perieHus
MOJYYUBIIETOCSl  PAlMOHAILHOTO YPaBHEHUS OTHOCUTEIBHO 1) CBOASTCS K PELICHHUIO
MPOCTEUIIEr0 TPUTOHOMETPUYECKOTO ypaBHEHHs. PaccMaTpuBaioTcst cmocoObl  pelieHus
TPUTOHOMETPUYECKMX YPaBHEHHUH C IMOMOIIBIO OCHOBHBIX TPUTOHOMETPHUYECKHX (OopMyd H,
HAaKOHell, paCCMaTPUBAIOTCA OXHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHHS.

C omopoii Ha yMeHHE pelaTh 3a/1a4d Ha HAXOXKJICHHE BCEX YIIOB X Takux, uto f(x) > a,
wm f(x) < a, rae f(x) — oxHa U3 OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIUH, pacCMaTpUBACTCS
pellleHne MNPOCTEHNIMX TPUTOHOMETPUUYECKHX  HEPABEHCTB. 3aTEM  pacCMaTpHUBAIOTCS
HEPABEHCTBA, KOTOPHIE IIOCIIE BBEECHUS HOBOTO HEM3BECTHOIO t M PEIIEHUs MMOJIy4YUBIIErOCs pa-
LIMOHAJILHOTO  HEPaBEHCTBA OTHOCHUTENBHO t, CBOJATCS K PpELICHUIO MPOCTEHUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

PaccMaTrpuBaroTcsl crieliManbHble IPUEMbl PELIEHUS] TPUTOHOMETPUYECKUX YPAaBHEHUN U

HEPABCHCTB BBCJACHHUCM BCIIOMOI'daTCIIBHOI'O yI'Jia U 3aMEHOI HEW3BECTHOro t= = Sin x+ COS x.
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12. DJIeMeHThI TeOpuH BeposiTHOCTH (94.)

[TonsiTie W CBOWCTBA BEpOATHOCTH cOOBbITHSA. OTHOCHUTENbHAs YacTOTa COOBITHS.
VYcnoBHas BepossTHOCTh. HezaBucumble cOOBITHS.

OcHOBHast 1Leldb — OBJAJeTh KIACCHUYECKHUM MOHATHUEM BEPOSTHOCTH COOBITHS,
MOHATHSIMH YacCTOTHI COOBITUS M YCJIOBHOW BEPOSTHOCTH COOBITUSI, HE3aBUCHUMBIX COOBITHIA;
W3YYUTh €ro CBOMCTBA U HAYUYUTHCS IPUMEHATDH UX MPHU PELIEHUH HECIOXKHBIX 3a/1a4.

CHavana paccMaTpHBAIOTCS ONBITH, PE3YNbTaThl KOTOPHIX HAa3bIBAIOT COOBITHUSMH.
OmnpenensieTcs BEpOSTHOCTb COOBITHS. PaccmaTpuBaioTcsi mpuUMephl BBIYUCICHHS BEPOSITHOCTU
CcOOBITHSI. 3aTeM BBOJSTCS TOHATHS OOBEAWHEHUS (CyMMBI), TiepecedyeHus (IMIPOU3BEICHUS)
cOOBITU U paccMaTPUBAIOTCS MPUMEPHI HAa MPUMEHEHHUE 3TUX MOHATHI.

CHavana BBOJIUTCS TOHSATHE OTHOCHUTEIBHOM YacTOTHI COOBITUS M CTATHCTUYECKOH
YCTOMYMBOCTH OTHOCUTENIBHBIX YacTOT. 3aTeM pPacCMaTPHBAETCS BOMPOC O Pa3HBIX Crocobax
OTIpe/IeIeHUs] BEPOSITHOCTH: KJIACCUYECKOM, CTaTHMCTUYECKOM, aKcMoMaTHyeckoM. Bpoasrcs
MIOHATHUSL YCJIOBHON BEPOSATHOCTH M HE3aBHUCHMBIX COOBITHH, paccMaTpHUBAIOTCS MPUMEPH Ha

MNPUMCEHCHUC OTUX MOHATHH

Monyasb «I'eoMmeTpus»

[ToBTOpEHME

Pemenue 3a1au ¢ npruMeHEHUEM CBOWCTB (PUTyp Ha IMIIOCKOCTHU. 3a/1auy Ha JJOKa3aTeIbCTBO
U MOCTPOEHUE KOHTPIPUMEPOB. Vcronb3oBaHue B 3aadyax MPOCTEUIIMX JIOTMUECKUX ITPABHIL
Pemenue 3aau ¢ UCIOJIB30BaHUEM TEOPEM O TPEYIOJbHUKAX, COOTHOUIEHUM B NMPSAMOYTOJBHBIX
TPeyrojipHUKaX, (aKkToB, CBS3aHHBIX C YETHIPEXYroJbHUKaMH. PemeHue 3agad ¢
HCIIOJIb30BaHNEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMHU. PelieHue 3amay Ha W3MEpeHHUs Ha
IJIOCKOCTH, BBIYMCICHHE JUIMH M Iulomazci. PemeHue 3agad ¢ HMCHONB30BAaHUEM METOJA
KOOpJUHAT.
Harnsignas crepeometpust

@urypsl 1 ux u3o00pakeHus (MPSIMOYTroJbHBINA NapajuieNenunes, Kyo, nupaMusa, Npu3Ma).
OcHOBHbIE NOHATHUS CTEPEOMETPUM U UX cBolicTBa. CeueHus Kyba u TteTpaszapa. Touka, npsimast
U IUIOCKOCTb B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
[TapannenbHOCTh U NEPIEHAUKYISIPHOCTD B IPOCTPAHCTBE

B3anmHOe pacnosokeHue MpsMBIX M IUIOCKOCTEM B IpocTpaHcTse. [lapamnenbHOCTB
MPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe. M300paskeHne nMpocTelmnx NpoCTPaHCTBEHHBIX (QUTYD
HAa IIJIOCKOCTH.

Paccrosuust mexnay  ¢urypamu B OpocTpaHCTBE.  YTJIBl B MPOCTPAHCTBE.

[lepnienaukynsipHOCTh TpAMBIX M TIockocTed. [lpoekuus ¢urypsl Ha minockocth. IlpusHaku
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NEPIEHIUKYJSIPHOCTH  IPSIMBIX M IUIOCKOCTEM B IpPOCTpaHcTBe. Teopema O Tpéx
MIEPIEHIUKYIISPAX.
MHororpaHHuku

[MTapannenenunen. CpoiicTBa mpsMOyroyibHOro napasienenunena. Teopema Ilugaropa B
npoctpanctBe. [Ipusma n nupamuna. IlpaBunbHas nupamuna U npaBuiabHas npusMa. Ipsmas
nupamMua. OJIEMEHTbl MPU3Mbl U HUPaMUIbl. BblUnCIEHHE 371EMEHTOB MNPOCTPAHCTBEHHBIX

¢buryp (p€bpa, TuaroHasu, yrisl).
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4. PABJAEJI «TEMATHYECKOE IINIAHUPOBAHUME»

Ne KoanuectBo
flowen | o | NS00S0 o conpame morewan | W0 | Koo
aja NOPSIAK | MoayJe Conepianue ypoxos Ha u3ydyeHue | padoThI
y TeMbl
I. Moayab «Ajredpa u Hayaja aHAJIHU32) 140 12
- 1,2 1-2 IToBTOpEeHHe OCHOBHBIX TeM Kypca 5
anre6pbl  OCHOBHO¥ LIKOJIBI i
1. JeiicTBUTe/bHBbIE YHCJIA H KOMOMHATOPHKA 12 1
1.1 5 3 [loHsiTHE NENCTBUTEIBLHOTO YKCIIA 1
1.2 6 4 MmuoxecTBa uncein. CBoiicTBa 1
JEHCTBUTEIILHBIX YHCEII.
1.2 7 5 Tabnuynoe u rpaduueckoe 1
Mpe/ICTaBICHIE JAaHHBIX
1.2 8 6 UucnoBble XapaKTEPUCTUKH PsI0B 1
JTAHHBIX
1.3 11 7 Meton MaTteMaTU4ECKON MHIYKIIUU 1
1.4 12 8 [TepectanoBku 1 1
1.5 13 9 Pa3memenus 1
1.6 14 10 Coueranus 1
1.7 17 11 Jloka3aTenbCTBO YMCIOBBIX 1
HEPaBEHCTB
1.8 18 12 JlenmMocTh 1elbIX Yucel 1
1.9, 19 13 CpaBHeHUS IO MOIYJIIO M1, 33141 C
1.10 [[EJIOYMCIICHHBIMU HEM3BECTHBIMU 1
1 20 14 BxonHasi KOHTpo/IbHAsI padoTa 1
2. PanmoHasbHbIe ypaBHEHHS H HEPABEHCTBA 17 1
2.1 23 15 PannonanbHblie BEIpaKEHUS 1
2.2 24 16 ®opmynsl 6uHOMa HeloTOHA, CyMMBI 1
Y Pa3HOCTH CTETICHEH
2.3- 25 17 CaoiicTBa OMHOMUHAIBHBIX 1
2.5 K02 (HUIIMEHTOB
2.6 26 18 PannonanbHbie ypaBHEHUS 1
2.7 29 19 CucreMsl pallMOHaIbHBIX YPaBHEHUN 1
2.7 30 20 Pemenue cucreM panroHaIBHBIX 1
ypaBHECHUH
2.8 31 21 MeTo HHTEpBAIOB pelleHuUs 1
HEPABCHCTB
2.8 32 22 OOmumii MeTo ] HHTEPBAJIOB 1
2.8 35 23 Penienne HepaBeHCTB BBICIIMX 1
CTETNIeHEe MEeTO/IOM HHTEPBAJIOB
2.9 36 24 PannonanbHble HepaBEeHCTBA 1
2.9 37 25 Pemenue panoHanbHbIX HEPABEHCTB 1
C OJIMHAKOBBIMU JIBY4JICHAMU
2.9 38 26 Pemenue paryoHaibHbIX HEPABEHCTB 1
BBEJICHUEM HOBOT'O HEM3BECTHOTO
2.10 41 27 Hectporue nepaBeHcTBa 1
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2.10 42 28 O6sacTh 1OMYCTUMBIX 3HAYEHUH 1
HECTPOI'MX HEPaBEHCTB
2.10 43 29 Pemenne HecTporux HEPaBEHCTB 1
211 44 30 CucreMbl pallMOHaJIbHBIX 1
HEPaBEHCTB
2 47 31 KonTtpoabsnas padora Nel 1
3. KopeHb cTrenenu n 12
3.1 48 32 [lonsitue pynkuuu u e€ rpapuka 1
3.2 49 33 Oyukys y=x" 1
3.3 50 34 Caoiicta QyHkIms y=x" 1
3.3 53 35 [ToHATHE KOPHS CTENEHU N 1
3.4 54 36 KopHu 4eTHOM 1 HEeYeTHO CTeneHH. 1
3.4 55 37 Pewenne npumepoB Ha KOpHU 1
YETHOW Y HEYETHOU CTEIICHH.
3.5 56 38 ApudmeTrnaecknii KOPCHb 1
3.5 59 39 Pemenue apupMeTnaeckoro KOpHs 1
3.6 60 40 CBoiicTBa KOpHEH cTeneHu N 1
3.6 61 41 [IpumeHeHne CBOMCTB KOpHEN 1
CTETeHH N
?:’3-79' 62 42 OyHKIMS y= Vo, x>0 1
3 65 43 Kontpoabnasi padora Ne3 nmo teme 1
«KopeHb cTenenu m»
4. CreneHb IOJI0KHTEJIbHOIO YHCJIA 16
4.1 66 44 CreneHs ¢ palluOHAIBHBIM 1
noKazaresjem
4.2 67 45 CBoJCTBa CTENEHU C pAlIMOHATBHBIM 1
1oKa3aresaem
4.2 68 46 [IpumeHeHnEe CBOMCTB CTENEHU C 1
paIMOHATILHBIM ITOKa3aTeJIeM
4.3 71 47 [lonsiTue npenena 1
MOCJIeIOBATEIILHOCTH
4.3 72 48 Haxosxnenue nipezena nmepeMeHHOM. 1
4.4 73 49 CBoiCTBO IpenenoB 1
4.4 74 50 [IpumeHeHne CBOICTB NPEAEIIOB. 1
4.5 77 51 beckoneuno yosiBaromias 1
reoMeTpUIecKast IPOTrpeccust
4.6 78 52 Yucno e 1
4.7 79 53 CreneHsb ¢ uppalOHaIbHBIM 1
1oKazaresaem
4.8 80,83 54-55 [ToxazaTenbHas GyHKIUSA 2
4.8 84,85 56-58 CaoiicTBa MOKa3aTENbHON (PYHKIINU. 3
86
4 89 59 KonTpoabHnas padora NeS 1
5. Jlorapudgmbi 11
5.1 90,91 60-61 [TonsiTue norapugma 2
5.2 92,95 62-63 CaoiicTBa orapugmon 2
5.2 96,97 64-65 [IpumeHeHne cBOWCTB JlorapudmMoB 2
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98 66 IIpomesxyTouHasi arTecTanus 3a 1 1
noJryroaue (aam.)
5.2 101 67 Pemenue npumepoB Ha 1eCATUUHbBIE 1
¥ HAaTypaJIbHBIE JIOTapU(OMBI
5.3 102 68 Jlorapudmuueckas GpyHKIusA npu 1
0<add
5.3 103 69 Jlorapudmuueckast QyHKIHS pu a» 1 1
5.4, 104 70 Pemenue npumepon
1
5.5
6. Ioka3aTejbHbIE U JIOTapU(PMHIUYecKHe YPABHEHUS H HEPABEHCTBA 12
6.1 107 71 [Ipocreiimune nokaszarenbHbIE 1
ypaBHEHHS
6.2 108 72 [pocreiimme norapudmuydeckue 1
ypaBHEHHS
6.1, 109 73 Pemenue npumepon
1
6.2
6.3 110 74 YpaBHeHHUsI, CBOIAIMUECS K
OPOCTEHIINM 3aMEHOMN 1
HEHU3BECTHOTO
6.3 113 75 Pemenune ypaBHEHUH, CBOAALIMXCS
K IIPOCTEUIINM 3aMEHOMN 1
HEU3BECTHOTO
6.4 114 76 [Ipocreiimune noka3aTenbHbIE 1
HEpaBEHCTBA
6.4 115 77 Pemenne npocreimmx 1
NIOKA3aTeJIbHBIX HEPABEHCTB
6.5 116 78 [pocreiimme norapudmuyeckue 1
HEpPaBEHCTBA
6.5 119 79 Pemenune npocrenmmx 1
Jorapu(MHUIECKUX HEPABCHCTB
6.6 120 80 HepaBenctsa, cBosimuecs K
IIPOCTEUILINM 3aMEHOMN 1
HEH3BECTHOTO
6.6 121 81 Penienue HepaBeHCTB, CBOASIIUXCS
K IIPOCTEHIINM 3aMEHOM 1
HEHU3BECTHOTO
6 122 82 KonTpoabHas padora Ne7 1
7. CHHYC, KOCHHYC yIJa 7
7.1 125 83 [Tonsitue yrna 1
7.2 126 84 Panuannas mepa yria 1
7.3 127 85 Onpenenenue cuHyca, KOCUHyca 1
yria
7.3 128 86 CBoiicTBa CHHYCa, KOCHHYCa yria 1
7.4 131 87 OcHoBHBIE GOPMYIIBI IS Sin @ U
1
cos a
7.5 132 88 ApKcUHYC. 1
7.6- 133 89 APKKOCHUHYC.
1
7.8
8. TaHreHc M KOTAHIeHC yIJja 6
8.1 134 90 OnpeneneHne TaHTeHCa U 1
KOTaHIeHCa
8.2 137 91 OcHoBHbIE GOpMYINBI I tga U 1
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ctg a
8.2 138 92 [Ipumenenue popmyn mang tga u 1
ctga
8.3 139 93 ApKTaHT€eHC. 1
8.4- 140 94 ApPKKOTaHI€HC.
8.6 :
8 143 95 KonTposbnasi paéora Ne9 1
9. ®opmyJibl CI0KEHUSI 11
9.1 144 96 Kocunyc paznoctu u KocUHyC 1
CYMMBI IBYX YTJIOB
9.1 145 97 [Ipumenenue popmyn KocuHyca
Pa3HOCTH U KOCHHYCA CYMMBI JABYX 1
YIJIOB
9.2 146 98 @opMyIIbI UIsl TOMOJHUTEIBHBIX 1
YTJIOB
9.3 149 99 CuHyC pa3HOCTH U CUHYC CyMMBI 1
JIBYX YIJIOB
9.3 150 100 [Ipumenenue dpopmyn cunyca
Pa3HOCTU U CUHYCA CYMMBI IBYX 1
yTJIOB
9.4 151 101 CymMa 1 pa3HOCTb CHHYCOB U 1
KOCHHYCOB
94 152 102 [Tpumenenue hopMyn CyMMBbI U 1
pPa3HOCTH CUHYCOB U KOCHHYCOB
9.5 155 103 @opmyisl Uil JBOMHBIX U 1
HIOJIOBHHHBIX YTJIOB
9.5 156 104 [Ipumenenue Gpopmyin Ui ABOHHBIX 1
¥ TIOJIOBMHHBIX YTJIOB
9.6 157 105 [Ipou3sBeneHne CHHYCOB U 1
KOCHHYCOB
9.7 158 106 @DopMyIbl UIsl TAHTEHCOB 1
10. TpuronomeTpuyeckue (PyHKIMHU YUCJIOBOTO 9
apryMeHra
10.1 161 107 DyHkIws y=sin X 1
10.1 162 108 [Toctpoenue rpaduka GyHKIUN 1
y=sin X
10.2 163 109 OyHKIHS y=C0S X 1
10.2 164 110 [Moctpoenne rpaduka QyHKIHH 1
y=C0S X
10.3 167 111 @yHKuus y=tg X 1
10.3 168 112 [octpoenue rpapuka QyHKIHH 1
y=1g X
104 169 113 DyHkums y=Cctg X 1
10.4 170 114 [octpoenue rpaduka GyHKIHH 1
y=cCtg X
9,10 173 115 KonTpoabHnasi padora Nel2 1
11. TpuroHomeTpuyecKue ypaBHeHUsl M HEPaBeHCTBa 12
111 174 116 [Ipocreiilme TPUTrOHOMETPUUECKUE 1
ypaBHEHHS
111 175 117 Pemenne npocreinmmx 1
TPUTOHOMETPUUYECKUX YPaBHEHUH
11.2 176 118 YpaBHeHuUs1, cBOASIIMECS K 1
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IIPOCTEHUIINM 3aMEHOM HEU3BECTHOIO

11.2 179 119 Pemenue ypaBHeHMI, CBOAAIIUXCS K 1
IPOCTEHIINM 3aMEHON HEU3BECTHOTO
11.3 180 120 [IpumeHeHnre 0CHOBHOTO
TPUTOHOMETPUYECKOIO TOXKIECTBA U 1
(bopMyIT CIOKEHUS IS peLIeHUs
YpaBHEHUH.
11.3 181 121 [IpumeHeHne MOHMKEHUSI KPAaTHOCTH
YIJIOB ¥ IOHWKEHHS CTETICHU 1
YpaBHEHHMS I PELICHHs YPABHEHUIN
114 182 122 OpHOpOoJHBIE YpaBHEHUS 1
11.5 185 123 [Ipocreiiine HepaBeHCTBA I 1
CHHYCa U KOCHHYCa
11.6 186 124 [Ipocreiimue HepaBeHCTBa JJIs 1
TaHreHca U KOTaHT'eHca
11.7 187 125 Hepasenctsa, cBogsmuecs K 1
POCTEHIIINM 3aMEHON HEM3BECTHOTO
11.8, 188 126 BBeeHue BCrioMoraTeabsHOTO yriia 1
11.9
11 191 127 KonTtpoasnas padora Nel3 1
12. DyieMeHTbI TeOPUH BEPOSITHOCTEH 9
121 192 128 [loHsiTve BEpOSITHOCTH COOBITHS 1
12.1 193 129 Pemenne 3amay Ha TIOHATHE 1
BEPOSTHOCTH COOBITHS
12.2 194 130 CBoiicTBa BEPOSTHOCTEH COOBITHIA 1
12.2 197 131 [Ipumenenne cBOMCTB BEpOsSTHOCTEN 1
COOBITHIA
13.1 198 132 OTHOCHTENbHAS YACTOTa COOBITUI 1
131 199 133 Pemenue 3a1a4 Ha OTHOCHUTENBHYIO 1
YaCTOTY COOBITUI
13.2 200 134 VYcnoBHas BEpOSTHOCTD. 1
HezaBucumocTb coOBITHI
13.2 203 135 Pemenue 3a1a4 Ha yCIIOBHYIO
BEPOSITHOCTb, HE3aBUCUMOCTb 1
COOBITHIA.
12,13 204 136 [TpoBepounas paboTa mo Teme: 1
«DJIEMEHTbI TEOPUH BEPOSTHOCTH
IHoBTOpeHmne Kypca anre0pbl 1 Ha4YaJa MaTemarnieckoro 10 kiacca 4
205 137 VYnpakHeHus 171 NOBTOPEHUS Kypca 1
anreopsr 7—10 kiaccos.
VYpaBHEHUS U HECTaHAAPTHHIC
MeToAb! perieHuil. Panmonanuzanus
U rpauUeCcKuii
206 138 VYnupakHeHus 11 NOBTOPEHUS Kypca 1
anreOpsl 7—10 Kkmaccos.
[loxazarenbHble U TorapupMUIecKe
ypaBHEHHUs
209 139 YnpakHeHus 11 NOBTOPEHUS Kypca 1
anreopsr 7—10 kiaccos.
TpuronomeTpuueckue ypaBHEHUs!
210 140 YnpakHeHus 11 NOBTOPEHUS Kypca 1
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anredpsr 7—10 kmaccos.
[TpeoGpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN

Il. Monyas «I'eomeTpusn» 70
I'naBa 1. BBegeHne B cTepeoMeTpHI0 9
1 3,4 1-2 [Ipenmert crepeomerpuun. OCHOBHBIE 2
HOHSTHUS U aKCHOMBI CTEPEOMETPUHU
2 9,10 34 IlepBble ciieICTBHS U3 aKCHOM 2
3 15,16 5-6 [IpocTtpaHcTBEHHBIE PUTYPHI. 2
HauanbHble npecTaBIeHus o
MHOTOTpaHHHKaX
1-3 21,22 7-8 Pemenwue 3a1a4 Ha MpUMCHEHHE 2
aKCHOM CTEPEOMETPHUH, UX
CIIEJICTBHI, IOCTPOCHUE CEYEHUI
1-3 27 9 KonTponbnas pabora Nel no teme: 1
«BBenieHne B CTEPEOMETPHION»
I'nasa 2. [1apanjiejibHOCTh B NPOCTPAHCTBE 15
4 28,33, 10-12 B3aumHoe pacmosoxeHue IByx 3
34 IPSIMBIX B IPOCTPAHCTBE
5 39,40, 13-16 [lapamienbHOCTh IPSIMOIL U 4
45,46 TUIOCKOCTH
6 51,52, 17-19 [TapanienbHOCTh MIIOCKOCTEM 3
57
7 58,63, 20-22 [IpeobOpazoBanue Guryp B 3
64 npoctpanctie. [lapamiensHoe
IPOEKTHPOBAHUE
4-7 69 23 Pemrenue 3ama4 o teme: 1
«ITapamnensHOCTE IPAMOU U
TUTOCKOCTHY
4-7 70 24 Kontponbnas padota Ne2 no teme: 1
«[TapannenbHOCTh B MPOCTPAHCTBE
I'maBa 3. IlepnieHaMKY/JISIPHOCTH B IIPOCTPAHCTBE 27
8 75,76 25-26 VYron Mexay npsMbIMU B 2
IPOCTPAHCTBE
9 81,82, 27-29 [lepneHaAUKyYISIPHOCTD MPAMOM U 3
87 TIJIOCKOCTH
10 88,93, 30-33 [leprieHUKYIISAp M HAKIOHHAS 4
94,99
11 100,10 34-37 Teopema o0 TpEX nepneHANKYIIApax 4
5,106,1
11
12 112,11 38-40 VYron Mexay npsAMoi U IIIOCKOCTHIO 3
7,118
8-12 123 41 KonTponbnas pabora Ne3 o teme: 1
«IIepneHIUKYIAPHOCTD IPSIMOU U
TI0CKOCTH. TeopeMa o Tpéx
NEePIEHANKYISIPAX»
13 124,12 42-45 JIByrpaHHbIil yroia. Yroa Mexay 4
9,130,1 IIOCKOCTSIMU
35
14 136,14 46-48 [leprieH quKyNIIpHBIE IOCKOCTH 3
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1,142

15 147,14 49-50 [Tnomaas opTOroHaIBEHOM MPOEKITNHI 2
8 MHOTOYTOJIbHUKA
13-15 153 51 KonTponbnas padora Ne4 o teme: 1
«YTOJI MEXITY TUIOCKOCTSIMHU.
[leprieHAMKYISAPHOCTD IIOCKOCTEN»
I'naBa 4. MHOrOrpaHHUKH 15 1
16 154, 52-55 [Tpuzma 4
159,
160,
165
17 166,17 56-58 [Mapamnenenunen 3
1,172
18 177,17 59-63 [Mupamuna 5
8,183,1
84,189
19 190,19 64-65 VYceuénnasa nupamua 2
5
16-19 196 66 KonTponbhas pabota Ne5 no teme: 1
«MHOrorpaHHUKH»
HToroBoe noBropeHue moayJs «I'eomerpus» 4 1
201 67 IToBTOpEeHMEe. AKCHOMBI 1
CTEPEOMETPUU U UX CIEICTBHSL.
[MTapannensHOCTh MPSMBIX U
IIJIOCKOCTEN
202 68 [ToBTopenue. Teopema o TpEx 1
MEPIICHAUKYIISAPAX, YTOJI MEKITY
IIPSIMOM M TNIOCKOCTBIO.
207 69 [ToBTOpenne. MHOTOTpaHHHUKH 1
208 70 HTorosast mpomMexyTouHast 1
aTTecTalus 1Mo MOIYIIO
«"eomeTpus» (aAMUHUCTPATUBHAS
KOHTpOJIbHAs paboTa)
Bcero yacos: 210 18
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I'paduk KOHTpPOABHBIX padoT

TeMaTH4ecKUX KOHTPOJIbHBIX padot: -14
BHyTpeHHUX (AAMHUHUCTPAaTHBHBIX)-4

O0o3HaueHnus:
MA —monyns anrebpa;  MIT —moaynb reomeTpust

| monyroame: ILIaH
BxogHasi (aAMMHMCTPAaTHBHASI) KOHTPOJIbHAsA padora-14. 17.09
KonTtpoabnas padora - Nel (MI'- Nel) no teme: «BBenenue B 25.09
cTepeoMeTPHIo»
KonTtpoasnas padora Ne 2 (MA- Nel) no teme «» PanuonaiabHble 26.09
YPaBHEHMS M HEPABEHCTBA
Kontpoabnas padora Ne3 (MA - Ne2) no teme: « Kopenb creneHu ny»; 11.10
Kontpoabnas padora Ned (MA - Ne3) no teme: « CreneHb
MOJIOKUTEJTHLHOT0 YN CJIa»; 13.11
Kounrpoabnas padoram Ne5 (MI' - Ne2) mo teme: «IlapajuiesibHOCTH B
NMPOCTPAHCTBE» 14.11
Kountpoabsnas padoraNe 6 (MA - Ned) o teme: « [lokasaTenbHble U
Jorapu(pMuyecKue ypaBHeHUs U HEPABEHCTBA) 3.12
IIpome:xyTOYHBIN (AAMHHUCTPATHBHBIN) KOHTPOJIb 32 1 mosyroaue
Kontpoabnasi padora Ne7 (MA - NeS) no teme: « Tpuronomerpnyeckue 16.12
byHKIun»

26.12
II moayroaue:
KonTtpoabnas padora Ne8 (MI' - Ne3) mo Teme: «llepnieHaANKY/ISIPHOCTD 13.01
npsMoii 1 miiockoctT. Teopema o TPEX meprneHIMKYJISIPax»;

KonTtpoabnas padora Ne9 (MI' - Ned4) mo Teme: «Yrosr Mexmy 06.02

mJIocKocTAMU. [lepneH UKy ASIPHOCTD MI0CKOCTEH»;
KonTpoabHas padora Ne 10 (MA - Ne6) o Teme: « Tpuronomerpnieckue 07.02
(pYHKIIMH YHCJIOBOT0 apryMeHTa
Konrpoabnas pa6ora Nell (MI' - NeS_ mo Teme: «MHOTOrpaHHHKN; 12.03
Kontpoabnas padora Nel2 (MA - Ne7) no teme: « TpuroHomerpuuyeckue 17.03
YPAaBHEHMS M HEPABEHCTBA)»
Koutpoabnas padora Nel3(MA - Ne8) nmo Teme: « D1eMeHTHI TeOPUH 20.04
BEPOSITHOCTE»;
HroroBasi npoMe:xyTouHas aTTecTanus (AAMUHUCTPATUBHAS 12.05
KOHTPOJIbHaA padora) -24 (14.MA+14.MI')

20.05
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