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TlosicHuTEIBLHASA 3aNICKA

PaGouas mporpamma mo yuebHomy mnpeamery «Matematuka» 10-11 kimaccel cocraBieHa Ha

OCHOBE:!

— @epepanbHOTO TOCYAAPCTBEHHOTO0 00pPa30BAaTENBHOIO CTAaHAAPTa CPEAHEro  0OIIero
oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oOpazoBanust U Hayku PD ot 17 mas 2012 r.
N413);

— Konnenuuu pa3sutusi marematudeckoro obpazoBanusi B Poccuiickoit ®eneparuu (yTB.
Pacniopsixenuem I[IpaBurensctBa PD ot 24 nexabps 2013 r. Ne 2506-p);

— TPUMEpPHOH OCHOBHOW 00pa3oBaTeNbHON NpPOrpaMMbl CpPEAHEro o0mero o0pa3oBaHUs
(mporokoa ot 28 utons 2016 roga Ne 2/16-3);

— VYMK: Maremaruka: anredpa U Hadajla MaTeMaTUYEeCKOTO aHajau3a, TeoMeTpus. Anredpa u
Hayaja Maremarudyeckoro axHanmsa. YueOHuk. 10-11 kmaccel. ba3oBwlii u yriyOiaeHHBIH
yposuu / IIILA. Anumos, FO.M. Konsrun, M.B. TkauéBa u ap. — M.: TIpocsemienue, 2018.

— VYMK: Maremaruka: anredpa 1 Hayajla MaTeMAaTUYECKOr0 aHaiau3a, reomerpusi. ['eomerpust.
10-11 xmaccel. (ba3zoBerit u yrinyonennsiii ypoan) / JI.C. ArtanacsH, B.®. byry3os, C.b.
Kanomues u np. — M.: IIpocsenienue, 2018.

Hacrosimas nmporpamma cocraBiieHa Ha 6 4acoB B HEJEINO, 3a JABa roga odoydenus: 408
4acoB, B COOTBETCTBHHM C Y4€OHBIM IJIAHOM IIKOJbI U SIBJSIETCS MPOTPaMMON yriyOJIeHHOTO
YpOBHs 00yU€eHUS.

[Iporpamma  coOTBETCTBYeT  MOJIOKEHUSIM  DenepaibHOr0o  rocyJapCTBEHHOI'O
00pa30BaTEeNBFHOTO CTAaHAApPTa CpenHero oOmero oOpa3oBaHMs, B TOM YHCIE TPeOOBaHUSAM K
pe3ynbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHOM MporpaMMbl, (yHIaMEHTAIbHOMY SApPY
comepkanusi obmero oOpasoBanusi, [Ipumepnoit mporpamme mo Mmartemaruke. I[Iporpamma
oTpakaeT uJed U TmoyiokeHus KoHIenuuu pa3BUTUS MaTeMaTUYecKoro oOpa3oBaHMs,
[Iporpammel (opmupoBaHusi yHUBEpCaIbHBIX YyueOHbIX nedcTBuil (YVY/), cocraBmstomux
OCHOBY JUIsI CaMOpa3BUTHS M HEMPEpPBIBHOIO 00pa3oBaHMs, BBHIPAOOTKH KOMMYHUKATHBHBIX
KAauecTB, LEJIOCTHOCTU OOIIEKYIbTYPHOIO, JMUYHOCTHOTO U TII03HABAaTEIbHOIO Pa3BUTHS
yUYaIUXCH.

Pabouas mporpamma coriacHO KOHUENIMM Pa3BUTHUS MaTeMaTUYECKOro OOpa30BaHMS
Poccuiickoit denepanuu NpeanonaracT peleHre CiIeayoIuxX 3a1ay:

® IPEIOCTaBUTh  KXKIOMY oOOydaromemMycss BO3MOXKHOCTh JOCTHIKCHHUS  YPOBHSA
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIMMBIX JIJIsl TaJIbHEUIEeH YCTICIITHON KU3HH B OOIIECTBE;

e 00ecreunTh KOKIOro  o0ydyaromierocss  pa3BUBAIONIEH  HMHTEIEKTYyallbHOM
NEeSATEIbHOCTBIO Ha JOCTYIHOM YPOBHE, MCIOJIb3ys MPUCYIIYI0 MaTeMaTHKE KpacoTy H
YBJIEKATEJIbHOCTD;

e 00ecreynTh HE0OXOMMOE CTpaHE YMCIIO BBITYCKHUKOB, MaTeMaTHYecKas MOJArOTOBKA
KOTOPBIX JIOCTaTOYHA MJIsi TPOJOJDKEHHS O0pa30BaHUS B PA3NUYHBIX HANpPaBIEHUSX W IS
MPaKTUYECKONW  JIeATENbHOCTH, BKIIIOYash MpenojJaBaHUE MaTeMaTHK{, MaTeMaTH4ecKHe
uccienoBanus, padboty B chepe nHOOPMAIIMOHHBIX TEXHOIOTUN U JIp.

O0mas xapakTepucTHKAa y4e0HOr0o nmpeamMera

YueOubiii mnpeamer «MaTemMaTHKa» COOTBETCTBYeT TpeOoBaHusIM DenepalbHOTO
rOCy/IapCTBEHHOT'O CTaHJapTa CPEAHEro oOmiero oOpa3oBaHMs, BXOJUT B MepeueHb Y4eOHBIX
MPEAMETOB, 0053aTEIBbHBIX JIJIS1 U3YUSHHS B CPEIHEH 0011e00pa3oBaTeIbHOM IIKOJIE.

Nzydyenne ydueOHoro mpeamera «MaTeMaTHKa» JODKHO oOecneduTh (popMHUpOBAHUE:
MPEJICTAaBICHU O COIMAIbHBIX, KYJIbTYPHBIX M HCTOpPUYECKUX (DaKTOpax CTaHOBIECHUS
MaTe€MaTUKH; OCHOB JIOTUYECKOI0 M MAaTEMaTUYeCKOrO0 MBIIUICHUS; YMEHUW NPUMEHSTh
HOJ'Iy‘I@HHBIG 3HAHUA HpI/I peI_HeHI/IH paBJ'II/I'-IHI)IX 3aaa4, HpeJICTaBJ'IeHI/Iﬁ 0 MaT€MAaTHUKEC KaK 9aCTu
O6L[I€‘-I€JIOB€‘-I€CKOﬁ Ky.HBTypI:II YHI/IBepcaJIbHOM SA3BIKE HayKI/I, IIO3BOJIAIOIIIEM OIINChIBATH H
M3y4yaTh PealIbHbIC TTPOIIECCHI U SIBJICHUSI.



VY4eOuslif npeamer «Matematukay MpeiHa3HaueH I U3y4eHHsI Kypca anreOpbl 1 Havall
MaTeMaTH4eckoro aHaimsa u reometpun B 10 - 11 kitaccax Ha yrimy0JIeHHOM ypOBHE.

Kypc «Anrebpa u Hayana MaTeMaTHYecKOro aHaiu3a» HaleleH Ha (QopMUpOBaHUE
MaTEMaTHUYECKOro amnmapara s peleHus 3ajJad M3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB,
OKpY>Karollel peanbHOCTH. SI3bIK aireOphl MOJUEPKUBAET 3HAUCHUE MAaTEMATHKU KakK S3bIKa JJIs
IIOCTPOEHUSI MATEMaTUUYECKUX MOJIEJIEH, TPOLIECCOB U SBJIEHUIN PEaJIbHOTO MUpA.

OnHOM M3 OCHOBHBIX 3a[a4 M3y4YCHHUs anreOpbl SBISETCS PAa3BUTHE AITOPUTMUYECKOTO
MBILUICHUS,, HEOOXOIMMOI0, B YaCTHOCTH, JJISI OCBOGHHS Kypca HMH(OPMATHKH; OBIAJCHUE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne cUMBOIMUYECKUX (POPM BHOCHUT CBOM
CHenM(pUIECKUid BKJIAJ B pa3BUTHE BOOOPaKEHHUs, CIOCOOHOCTEH K MaTeMaTHYEeCKOMY
TBOPUYECTBY.

Jlpyroii BakKHOH 3amavyeld W3ydeHHs] aiareOphl SBISETCA MOJIYYEHHE OOYYaroIUMUCS
KOHKPETHBIX 3HAHUU O (PYHKUHMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOJENH AJisi ONMUCAHUS U
UCCIIEIOBaHUS pa3zHO0Opa3HBIX IIPOLIECCOB (paBHOMEpPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHEHIIMATBHBIX, TEPUOANUECKUX U Ip.), Ui (OPMUPOBAHUS Y yUalIUXCS MPEACTaBICHUHN O
pOJIM MaTeMaTUKU B Pa3BUTUU LIMBWIN3ALMU U KyJIbTypbl. MaTemMaTuueckuil MaTepuan CIyxKUT
CPEICTBOM PAa3BUTHS JUYHOCTH OOYYAIOLIUXCS, TOBBIIMICHUS MX OOMIEKYIbTYPHOT'O YPOBHS,
pa3BUTHA MaTEeMaTHYECKHX CHOCOOHOCTEH OO0y4aromuxcs W COXpPaHEHUs TPaJULMOHHO
BBICOKOTO YPOBHS POCCHIMCKOIO MaTeMaTH4ecKoro oOpaszoBanusa. OOywaromuecs, HMEIOILUe
SPKO BBIPQKEHHYIO CKJIOHHOCTb K 3aHATHUSM HAyKOM, B YacCTHOCTH, K MaTEMaTHKE, MOTYT
MOJIYYUTh BO3MOKHOCTH Pa3BUTHS CBOMX CHOCOOHOCTeH. [l 3TON KaTeropuu oOydarouIuxcs
OyIyT IPEUIOKHBI TEMBI CAMOCTOSITSIILHBIX UCCIICIOBATEILCKUX PAOOT.

I'eomeTpus kak OAMH W3 Ba)KHEWIIMX KOMIIOHEHTOB MaTeMaTHYeCKOro o0pa3oBaHuS,
HeoOXoauMa Ui TPUOOPETeHHsT KOHKPETHBIX 3HAHWH O MPOCTPAHCTBE W MPAKTHYECKH
3HAYUMBIX YMEHUH, POPMHUPOBAHUS SA3bIKA OMUCAHUS OOBEKTOB OKPYKAIOILIETO MHPA, Pa3BUTHL
IIPOCTPAHCTBEHHOT'O BOOOpPaXXEHHUS] U WMHTYWULIUH, MATEMaTU4YECKOW KYJIbTYPbI, 3CTETHYECKOIO
BOCIIUTAaHUS ywammxcs. V3ydeHwe reoMeTpuum BHOCHUT BKJIaJ B Pa3BUTHE JIOTHYECKOTO
MBIIIEHUS], B (POPMHpPOBaHUE MOHATHS J10Ka3aTEIbCTBA.

Takum o00pa3oMm, B XOJ€ OCBOCHHUS COJIEpXKaHMS Kypca ydalMecs IOJIy4aroT
BO3MOXXHOCTh Pa3BUTh MPOCTPAHCTBEHHBIE MPEJICTaBICHUS W HM300pa3uTENbHbIE YMEHMUS,
OCBOUTH OCHOBHBIE (DAKTHI U METOJIBI CTEPEOMETPHUH, U3YUUTh CBOHCTBA IPOCTPAHCTBEHHBIX TEI,
HAy4YUTHCS IPUMEHATH MOJy4YE€HHbIE 3HAHUS JUIsl pELLIEHUS] IPAaKTUUECKUX 3a/1a4.

Pe3ynbpTaThl yriry0J1eHHOr0 YPOBHSI OPUEHTHPOBAHBI Ha:

— (opMHpOBaHHE TPEJICTaBICHUNA 00 MAESIX M METOJaX MaTeMaTHK{; O MaTeMaTHKe Kak
YHHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE MOJIETUPOBAHUS SBJIEHUI U IPOLIECCOB;

— OBJAJCHUE YCTHBIM U THCHbMEHHBIM MAaTEMAaTHUYECKUM S3bIKOM, MaTeMaTUYEeCKHUMHU
3HAHUSIMU M YMEHUSIMU, HEOOXOIWMBIMHU [IJIi W3yYEHHUS IIKOJIBHBIX €CTECTBEHHO-
HAyYHBIX JWCLUMIUINH, TPOJOIDKEHUS OOpa3oBaHHMsI ¥ OCBOCHHS  HM30paHHOM
CHEINAIbHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOIO MBILIUICHUS, aJTOPUTMUYECKON KYJIbTYpPbl, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, MATEMaTHYECKOI0 MBIIUIEHUS U MHTYMIIMU, TBOPUYECKUX CIIOCOOHOCTEMH
Ha YypOBHE, HEOOXOAMMOM [UIsl TPOAOJKEHUS O00pa3oBaHUS U CaMOCTOSATEIbHOU
JeSITeIbHOCTH B 00J1aCTH MaTeMaTHKHU U ee MPUIIOKEHUH B Oyayelt mpodeccuoHalIbHON
JESITEIbHOCTH.

IInanupyemMble pe3yJbTaThl 0CBOCHHUS y4eOHOro npeamera «MaremaTuka»

JIMYHOCTHBIE Pe3yJbTATHI 00VUEeHU A :

— (GOopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAyKWH;
(dbopMHpOBaHKE OCHOB CAMOBOCIIUTAHHMS B MPOIIECCE BHITIOJHEHUS PaOOT Pa3HOTO YPOBHS
CJIOKHOCTH;



pa3BUTHE TBOPYECKHX CIIOCOOHOCTEW, MHTYHMIIMH, HaBBIKOB CaMOCTOSITEIILHOMN
JIeSATEeIbHOCTH;

dopmupoBaHue TpeOOBATEIBHOCTH K IOCTPOCHUIO CBOMX  BBICKa3blBAHUH U
OIPOBEPIKEHUIO HEKOPPEKTHBIX BBICKA3bIBAHUH, YMEHUE OTJINYAThH TUIIOTE3Y OT (haKTa;
BOCIIUTAaHWE [AaTPUOTH3MA, TOPIOCTH 3a CBOW PomuHYy Ha TMpUMEpe JKU3HU H
NeSITeTbHOCTH OTEYECTBEHHBIX YUCHBIX — MATEMATHKOB;

pa3BUTHE TOTOBHOCTU K CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HH KaK YCIOBHIO
YCIICITHOTO JIOCTHXKEHUS TIOCTABIICHHBIX IIeJIei B BRIOpaHHOM cepe NesaTeTbHOCTH;
pa3BUTHE CIOCOOHOCTH M TOTOBHOCTH COTPYIHUYATH M BECTH JTUAJIOT C IPYTUMHU JIFOIbMH
B TIPOIIECCE COBMECTHOM JCATEIBHOCTH;

pa3BUTHE aHAJTMUTUYCCKUX CIIOCOOHOCTEH M MHTYUIUH (B XO7€ HAOIIOICHHS 32
MIOBEJICHHEM 3KCIIOHCHIIMAIBHBIX 3aBUCHMOCTEH);

pacupeHue npeCcTaBICHUN O B3aUMHO OOpaTHBIX ACHCTBUSIX;

Pa3BUTHE BBIYUCIUTEIBHOMN, aITOPUTMHYECKON M TPaPUUECKON KYJIBTYpPHI;

OCO3HAHHBIN BBIOOp Oyaymied mpodeccrr U BO3MOKHOCTEH peaiu3aliid COOCTBEHHBIX
YKU3HCHHBIX TUIAHOB; OTHOIICHUE K POPECCUOHATIBHOMN JEATEIBHOCTH KaK BO3MOXKHOCTH
y4acTusl B PEIICHUU JIMIHBIX, OOMICCTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0Jem;

WHTETPUPOBAHUE B JIMYHBIA ONBIT HOBOH, B TOM YHCJIE CaMOCTOSITEIBHO MOJYYCHHOM
uHpopmanuu.

MeTanpeaMeTHbIE Pe3YJIbTATHI 00VUEHH .

YMEHHE CaMOCTOSITENIbHO  ONpEAeNsATh LeId CBOoero oOydeHus, CTaBUTh U
dbopmynupoBath Ans cebs HOBBIE 3a7aud B yueOe M IMO3HABATEIbHOU NEATEIbHOCTH,
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH MO3HABATEIILHOMN JCATEIHBHOCTH;

YMEHHE CaMOCTOSATEIBHO IUIAHUPOBATh ITYTH JIOCTMDKGHUS IIeJIeH, B TOM 4YHUCIIC
anbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh HambOosee >(G(EeKTUBHBIE CIOCOOBI pElIeHUs
yueOHBIX ¥ MMO3HABATEIHHBIX 33/1a4;

pPa3BUTHE YMEHHH CAMOCTOSITEILHO OCYIIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NeiCTBUS B Tpolecce OO0OOIIeHHs, CHUCTEeMAaTH3allMk ¥ pacHIMpeHUs  3HaHUM,
MOJTyYEHHBIX B OCHOBHOM IIIKOJIE;

dbopMupOBaHHE YMEHHIl  CaMOCTOSITENILHO  OCYIIECTBISTh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATH CBOIO JICSITEILHOCTD MTPH BBITOJIHEHUH 33IaHUM;

OBJIAJICHUEC YCTHBIM M MHUCHMEHHBIM MATEMATHUYECKUM SI3BIKOM, MPUMEHHMBIM IIPH
M3YYEeHUU MPEIMETOB €CTECTBEHHO-MAaTEMaTHUECKOTO IIUKJIA;

dbopMUpOBaHHE YMEHHI SICHO M TOYHO HM3JIaraTh CBOIO TOUKY 3pEHUS KaK YCTHO, TaK U
MUCHbMEHHO, TPAMOTHO TIOJIB3YSICh SI3bIKOM MaTEMaTHKH;

YCBOCHHE YHHUBEPCAIbHBIX MHOXXECTBEHHBIX MOHITHIA, MPUMEHUMBIX I CO3/IaHUS
MoJieJIel pa3IMYHbIX SABJIEHUHN MPUPO/Ibl, OOIIECTBEHHBIX SBJICHUM;

pa3BUTHE JIOTUYECKOTO MBINUICHHS W HWCCIICOBATCILCKUX  YMCHHH;  YMCHHMA
000CHOBBIBAaTh CBOM BBIBOBI, (DOPMYIHMPOBATH OTPUIIAHUS BBICKA3bIBAHUH, MPOBOJIUTH
JIOKa3aTeIbHBIC PACCYKICHHS;

pa3BUTHE CIIOCOOHOCTEH K CAMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS MPAKTUUECKUX
Y TIPUKIIAJHBIX 33724, TPUMEHSIS U3YYeHHbBIE METO/IbI;

Pa3BUTHEC KPUTHYHOCTHU MBIINIJICHUS B IIPOLCCCC OLICHKU U MHTCPIIPETAIUN I/IH(I)OpMaI_[I/II/I,
HOHyHaCMOﬁ N3 pas3JINYHbIX HCTOUYHHUKOB;,



— OCO3HAaHHWE B3aMMOCBSI3U MAaTEMaTHKH CO BCEMH MpPEIMETaMHU €CTECTBEHHO-HAYYHOTO U
TYMaHHUTapPHOTO IIMKJIOB;

— YMCHHE TPOJIYKTHBHO OOIIAThCS W B3aMMOJICWCTBOBATH B IPOIECCE COBMECTHOMH
JeSITeIbHOCTH, YYUTHIBATh MO3UIMU APYIHX YYaCTHUKOB JEATENBHOCTH, 3(P(HEKTUBHO
pa3pemaTth KOHQIHKTHL;

— YMEHHE HCIIOJIb30BaTh CPelICTBAa MH()OPMAIIMOHHBIX U KOMMYHHUKATUBHBIX TEXHOJIOTUH
(MKT) B pemeHMM TOCTABJICHHBIX 3a7ad C COOJIOJEHHEM HOPM HHGOPMAIIMOHHON
0€30IaCHOCTH, TIPABOBBIX U ITUYECKUX HOPM;

— HCCIEIOBAHWE PEATbHBIX SIBICHHA H TPOLECCOB, MPOTCKAIOIIUX IO 3aKOHAM
NOKa3aTeIbHON 3aBUCUMOCTH, C TOMOIIIBIO CBOWCTB IMOKA3aTEIbHON (DYHKITHH;

— pacimupeHue BBIYUCIUTEIHLHOTO ammaparta 3a CYEeT NMPUMEHEHHUS CBOWCTB JIOrapu(MoB
(3amMeHa BBIYMCICHUN MPOM3BEACHUS M YAaCTHOTO CTENEHEW Ha BBIYMCICHUS CYMM H
pa3HOCTeN MoKazaresel creneHen);

— O0O0y4YeHHE MOJCIIMPOBAHUIO PEaJbHBIX IPOILECCOB, IMPOTEKAIUX [0 3aKOHAM
AKCIOHEHIMAILHONW 3aBUCHUMOCTH, U HCCJICIOBAHUIO CO3JIaHHBIX MOJIENICH C IOMOIIBIO
ammapara Jorapu(pMupoBaHus;

— pa3BUTHE YMEHHUH CaMOCTOSITECIBHO ONPEICIATh IENU JCATSIILHOCTH [0 YCBOCHHIO U
NPUMEHEHHUIO 3HAHWHA TPUTOHOMETPHUHM KaK MAaTeMaTWYeCKOW MOJEIH pPealbHOM
JICHCTBUTEIILHOCTH;

— 3HAKOMCTBO C MaT€MaTHYECKUM TOJKOBAHHMEM IOHSATUS TMEPHOJAUYHOCTH, HUMEIOIICTO
B2)KHOE MUPOBO33PCHUYECKOE 3HAUYCHUE;

— 3HAKOMCTBO €  (DM3MYECKUMH  SBJICHUSMH,  OIKMCHIBAEMBIMH C  IOMOIIBIO
TPUTOHOMETPHUYECKUX YPAaBHCHU;

— YMEHHE IPUMEHSTH anreOpandecKre METOIbl B PEIICHUH TeOMETPUUYECKHX 3a/1a4;

— YMCHHE  HHTEPIPETUPOBATH  PCIICHHS  HEKOTOPBIX  anreOpamyecKux  3ajaad
reoMeTpUYEeCKUMHU 00pa3zaMu;

— YMEHHE pPAaclo3HaBaTh Ha YepTekaxX, MOJENSAX W B pEATbHOM MHUpPE T€OMETPHYECKHE
burypsl U Tena (MHOTOTPaHHHKH), MPUMEHSATh UX CBOWCTBA MPH MOJEIUPOBAHUH B
€CTECTBEHHO-HAYYHBIX 00JIaCTsIX;

— YMEHME MOJIEIMPOBATH peajbHblE CUTYallUH, UCCIEA0BaTh MPOCTPAHCTBEHHBIE MOJEIH,
UHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yIIbTAaT.

IIpeaMeTHbIE Pe3YJIbTATHI 00YVUEHHS
B pe3ynbrate n3ydeHus Kypcea ajiredpbl 1 MaTeMaTU4eckoro anaamn3a B 10 — 11
KJIaccax y4aluecsl JOJIKHBI:

— 3HaTh [OHATHE JEHCTBUTENIBHOIO YUCIIA KaK PE3yJIbTaTa BEICTpPAaUBaHUS HAyYHOU TEOPHUH
NEHCTBUTENBHBIX ~ YHCEl ~ HAa  OCHOBAHMM  TOHATUS  [peieia  4YHCIOBOM
MI0CJIEA0BATENBHOCTH;

— BJAJETh NNOHATHEM CTENEHU C JAEHCTBUTEIbHBIM I10KA3aTEIEM KaK OCHOBBI AJIs1 U3yUEHUS
CTETNIEHHOH, MM0Ka3aTeIbHON U JorapudMudeckoi GpyHKINH;

— TPUMEHATH CBOMCTBA CTENEHU C JEHCTBUTENBHBIM MOKa3aTeleM IpU MOJAETUPOBAHUU U
W3YYEHUH MaTeMaTHYECKHX MOJEJEH, OMMCHIBAIOIIMX IPOLECCH C HCIIOJIB30BAaHUEM
CTENEHHU C AEHCTBUTEIbHBIM IIOKA3aTEIIEM;

— BJaJeTh NOHITHEM CTENEHHOW (QYHKIUH Y = xP, p=1, dbopMyIMpoBaTh €€ CBOMCTBA B
3aBHCUMOCTH OT 3HAU€HUs AEHCTBUTEIHHOTO YKCIIa P U CTPOUTH I'paduKH;

— (opmynupoBaTh ompenencHuss O0OpaTHONW U CIIOKHOW (YHKIIMH, 3HATH YCIOBHE
o0patuMocTH (PYHKIMH; TPUBOAUTH MIPUMEPHI B3aUMHO OOPATHBIX U CIOKHBIX (PYHKIIUH;



dopMynupoBaTh ONpEACTCHHUS PAaBHOCWIBHBIX YPAaBHEHUH, HEpPaBEHCTB, CUCTEM
YPAaBHEHUH, YPABHEHUN — CIICACTBUM; NP PELICHUN YPAaBHEHUW BBIIOJHATH TOJIBKO TE
peoOpa3oBaHus, KOTOPbIE HE NMPUBOASIT K MOTEPE KOPHEH, a MpU PELIEHUU HEPABEHCTB
OCYILECTBIIATh TOJIBKO PAaBHOCUJIbHBIE IPEOOPA30BAHHUS;

pelaTts MppalvOHAIbHBIE YPABHEHMS M CHCTEMBI, COIEP)KalIMe HPPalUOHAIBHBIC
YpaBHEHUS;

hOpMyYIHpOBATh  ONpEENCHHE IOKasaTenbHON (yHkima y=a%, a>0, a#l wu
BBIBOJUTH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYEHUM a (a>1,0<a<1l) crpouts
rpaduku;

BJIa/IETh OCHOBHBIMM CITIOCOOAMM PEILIEHUS IOKA3aTENIbHBIX YPAaBHEHUI;

pelaTh 1oKa3aTelbHble HEpaBeHCTBA HA OCHOBE CBOWCTB MOHOTOHHOCTH II0KA3aTeIbHOM
(yHKLUHU, CHCTEMBbI I0Ka3aTeNIbHBIX YPAaBHEHUI U HEPABEHCTB;

dbopmynupoBaTh onpezeseHue Jiorapudma yucia, 3HaTh OCHOBHOE JiorapupMuieckoe
TOKAECTBO, MPUMEHSTH OCHOBHOE JIOrapU(PMHUUECKOe TOXXKJIECTBO K BBIUUCIECHUSM U
PEIICHHIO MPOCTEHIINX JOTapu(PMHUUECKIX YPaBHEHU;

IPUMEHSTh OCHOBHbBIE CBOWCTBa JIOrapu(MoB AJisi MpeoOpa3oBaHus Jorapu(pMUUEcKux
BBIPXKEHUI;

(GopMynHpOBaTh OMpEAENCHHE NECATHYHOTO M HATYypaIbHOTO Jorapudma; BBIBOIUTH
dopmyny mepexosra K HOBOMY OCHOBAHHIO; NIPUMEHATH (popmylly mepexoja K HOBOMY
OCHOBAHMIO JUIl BBIYUCICHHMS 3HAYeHUH U IpeoOpa3oBaHUs JIOrapHPMHUUECKUX
BBIPXKEHUI;

(GopmynupoBaTh onpenencHue gorapupmuueckoii ynkimn y=1og, X, a>0, a#1 u

BBIBOJUTH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYEHUH a (a >1,0<a <1) , CTPOUTH

rpaduku JorapupmMuyeckoit GyHKINY;

JIEMOHCTPUPOBATh NMPUMEHEHHE CBOICTB Jlorapu(pMUUecKoil (YHKIMU NpU CPaBHEHUH
3HaYeHUH BBIPAKEHUN M pEIIeHUHM MPOCTEHIINX JOrapupMHUUECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTh pa3ITuYHbIe JIorapu(MUYECKUE YPAaBHEHHS M MX CHUCTEMBI C HCIIOJIb30BaHHEM
CBOWCTB JIorapu(MoB 1 O0IIMX METOJIOB pEIIEHUsS YpaBHEHUI];

pemaTth Jorapu(MUYECKHEe HEpaBEHCTBA HA OCHOBE CBOWCTB JIOTapU(PMHUECKON
dyHKIHH;

UMETh TIPEACTABICHUE O TMOHSTHUAX TPUTOHOMETPUM KaK MAaTEeMaTHYECKHX MOJEIIX,
MO3BOJISIOIINX OMUCHIBATH MPOLIECCHI, U3ydaeMmble (DU3MKOH, SKOHOMHKOW M APYTrHMHU
HayKaMu;

YMETh OIPEIEISATh M UCCIIEA0BAaTh CBOIMCTBA CHHYCA, KOCHHYCA, TAHTCHCA M KOTaHTeHCa
JEMCTBUTENIBHOTO YHMCJIA, HUCMONb3ysd OJHO3HAUHOE COOTBETCTBHE MEXAY TOUYKAMHU
YHUCIOBOM MPSIMOM U TOYKAMH YHCIIOBOH OKPYXHOCTH;

NPUMEHATh TPUTOHOMETPHUYECKHE TOXKIECTBA TPU BBIYUCICHHSX, MPEOOPA30BAHHIX
TPUTOHOMETPHUYECKUX BBIPAKCHHN, PEIICHUH MPOCTEUIINX TPUTOHOMETPHUECKUX
YpaBHEHUN;

BJIAQIETh OHATUAMU arcsin a, alrCCosa, arctga;



BBIBOAUTH (OPMYIIBI KOPHEH MPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHHil SinX=a,
cosx=a, Igx=a;

pelmaTb TPUTOHOMETPUYECKHE YPAaBHEHUs, CBOJAIIMECS K anreOpauyecku™m, U
OJIHOPOJIHbIE YPABHEHMSI OTHOCUTEIBHO CUHYCA U KOCUHYCA;

pelaTs TPUTOHOMETPUYECKUE YPABHEHHS METOAAMH 3aMEHBI IIEPEMEHHON U PA3JI0KECHHUS
Ha MHOYKUTEIIN;

IIPUMEHATH METOJ, OLIEHKH JIEBOM U IIPABOM YaCTEH TPUTOHOMETPUYECKOIO YPABHEHUS;
BJIaJIeTh CIOCOOAMH PELIEeHHsI TPUTOHOMETPUYECKUX HEPABEHCTB;

BJIAJICTh MOHATHEM TPUTOHOMETPUYECKON (yHKIMH. YMeTh 0O0OCHOBBIBATH 00JACTb
ONpENeIEHUsT M MHOXECTBO 3HaYeHmit (QyHkumii Y =SINX, y=cosx, y=tgx u
y = ctgx;

3HaTh CcBOMcTBa (yHKIUM Y =SINX,Yy=COSX, y=1tgX yMeTp CTpPOUTH TpapuKu
(GbyHKIMH, TPUMEHATH CBOMCTBA (PYHKIIUI MTPH PELICHUN YPaBHEHUI U HEPABEHCTB;
BJIAJIETh TMOHATHEM OOPATHBIX TPUTOHOMETPUYECKHX (YHKIUH, 3HATh MUX CBOMCTBA,
YMEThb CTPOUTH IpauKH;

dbopmynupoBaTh oImpeneneHue mnpeaena (QyHKIUM;, BIAAECTh HNOHATUEM AaCHUMITOTHI,
NPUBOJIUTH TPUMEPHI ACHUMIITOT TPAPHUKOB DIIEMEHTAPHBIX (YHKIWH; 3HATH CBOWMCTBA
npenenoB (QyHKUMU; 3HATh oOmpesencHue (QyHKIUM HENpepblBHOM B TOYKE M Ha
UHTEpBaJIe; YMETh BBIABIISTH HENPEPbIBHbIE (DYHKIMH C ONIOPOH Ha ONpeIeeHuE;
(GopMynupoBaTh ONpEAEICHUE MPOU3BOAHOM (PYHKIMM B TOYKE, IIOHUMAaTh €€
(¢u3nYECKUi U r€OMETPUUECKUN CMBICI, YMETh HaXOAUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKUIUH O OIpeNesIeHUI0; YMETh COCTaBJIATh YpPaBHEHUE KacaTelbHOM K Tpaduky
(GYyHKLNU B TaHHON TOYKE;

3HaTh MpaBuia AuddepeHInpoBaHUs CYMMBbI, MPOU3BEICHUS, YacTHOrO (QYyHKIH,
CJIOKHOU M 00paTHOW (QYHKLMHU; yMETh IPUMEHSATh UX MPH BHIYMCIEHUU POU3BOIHBIX;
YMETh HaXOJUTh IPOU3BOIHBIE TIEMEHTAPHBIX (DYHKIIMIA;

3HATh JOCTATOYHBIE YCIOBUS BO3pacTaHUs U yObIBaHUS (PYHKIMHM U YMETh UX MPUMEHSATh
JUIS ONpeAeNeHUs MPOMEXYTKOB MOHOTOHHOCTH (DYHKIMM; 3HATh ONpPENETICHUs TOUYEK
KCTpeMyMa (PYHKIIMH, CTAlMOHAPHBIX U KPUTUUYECKUX; 3HATH OINpPEAEICHUE IKCTpEMyMa
(GyHKIMM; BIaJeTh MOHATHAMH HEOOXOAMMBIX M JIOCTATOYHBIX YCJIOBUH 3KCTpeMyMa
(GYHKIMHM; HaXOAUTh TOYKU SKCTPEMYyMa; YMETh HAaXOJUTh HauOoJbllee U HaMMEHbIIee
3HaueHusl (PYHKIUH C IIOMOIIBIO TPOU3BOJIHOM;

3HAaTh TOHSTHE BTOPOM MPOM3BOJHOW W €€ (PU3MYECKH CMBICI; yYMETh HPUMEHSTH
BTOPYI0 TPOU3BOJHYIO [UIsl ONpENeNeHHUs Touek Imepernda rpaguka QYHKIUH U
MIPOMEXKYTKOB BBIITYKJIOCTH; YMETh UCCIIEI0BaTh CBOMCTBA (DYHKLIMU C TIOMOIIbIO 001
CXEMBbI HcclieloBaHus (QyHKIUH;

BJIQ/IETh MOHATUSMU MEPBOOOPA3HON U OMPENEICHHOTO MHTErpayia MPUMEHATH MpaBHiia
UHTETPUPOBAHUS JUISI HAXOXJACHUS TNepBOOOpa3HBIX, 3HaTh Qopmyny HbroToHa-
JleitbHU1A, yMETH €¢ PUMEHSTH;

YMETb BBISBJIATH (PUTyphl, OTpaHUYEHHBIE JAHHBIMHU JTUHUSAMHU U HAXOAMUTh UX IUIOLIAJIU;
BBIBOJIUTh HMHTETPAJIbHYIO (OPMYJTY BBIYHMCICHHS OOBEMOB TEJ U JIOKa3blBaTh C €€
MOMOUIbI0 TEOpPEMbI 00 00bEME HAKIOHHOW MpPHU3MBI, MHPAMUIbI, KOHYCa; OOBICHATH
BO3MOXKHOCTH NPUMEHEHHS] MHTErpaJIoB MPH peIIeHNH (PU3MUECKUX 3aa4 (HarpuMep, Ha
JIBI)KEHUE);



3HATh KOM6I/IHaTOpHOe IIpaBUJIO IMMPOU3BCACHUSA IJId HO,Z[C‘IéTa KOJIMYCCTBA pa3IMYHBIX
COGI[PIHCHPIﬁ; BJIaACTh IIOHATHEM paSMeH_[eHI/Iﬁ C IIOBTOPCHUSAMH,

dbopMynupoBaTh ONpeAesieHue MEePecTaHOBOK K3 N 3JIEMEHTOB; 3HATH (QOpPMYIy UL

HAXOXKJICHHS YHCIIA TEPECTAHOBOK M3 N 3IEMEHTOB, HOpPMYyIy I BBIYUCICHHS Al -

quciia pa3MeH1€HI/Il>'I M3 m 3JICMCHTOB 110 N, YMCTh IPUMCHATH UX IIPU PCUICHUU 3a1a4.

BJIAJACTh ITOHATHEM COYCTAHUA oe3 HOBTOpCHHﬁ 13 M 3JIEMEHTOB I10 N; 3HATh (bopMyny

JJIA BBIYHMCIICHUA Cr?] - YHCJIa BCEBO3MOXKHBIX COUETAaHUM M3 M 3JIEMEHTOB MO N. YMETh

packiaapiBaTh CcTeneHb OuHomMa 1o (Qopmyne HploToHa TpH  HAXOXKICHUU
OMHOMMATIBHBIX KOA(Q(HUIMEHTOB C IIOMOIIBIO TpeyrojbHUka [lackains; npuMeHsTh
HOJIy4YEHHbIE 3HAHUS NP PELLICHUU 3ajiau.

BIAJCTh MOHATUSMH  CIIy4allHBIX, JOCTOBEPHBIX M  HEBO3MOXXHBIX  COOBITHH,
HECOBMECTHBIX COOBITHH, D3JEMEHTapHBIX COOBITHI; YMEThb HAaXOJUTh CYMMY |
IPOM3BECHUE COOBITUI; IOHUMATh YTO TAKOE COOBITHE TPOTHBOIIOJIOKHOE JAHHOMY.
3HaTh KJIACCHYECKOE OIpEesIEHUEe BEPOSITHOCTU COOBITUS U yMETh HPUMEHSTh €ro MpH
peIIeHUN 3a/1a4;

3HaTh TEOPEMY O CyMME JIBYX HECOBMECTHBIX COOBITHH, CII€ZICTBHE U3 HEC U TEOPEMY O
BEPOSTHOCTH CYMMBI JIBYX NPOU3BOJIBHBIX COOBITHIA; BIAJIETh MOHATHEM HE3aBHCUMOCTH
IBYX COOBITHH; HAaXOJUTh BEPOSTHOCTh COBMECTHOTO HACTYIUICHHS HE3aBHUCHMBIX
COOBITUI IIPU pEIICHUH 3ajay;

3HaTh popMyny bepHyIu U yMeTh IPUMEHATH €€ NP PEeLIeHUH 3a/1au.

BJIAJICTh TPEJACTABICHUSMH O IMPOIEccaX M SBICHUSAX, HMEIOMINUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHpPE, 00 OCHOBHBIX
MOHATUSX DJIEMEHTApHOW TEOPUH BEPOSTHOCTEW; YMETh HAaXOMUTh H OLEHHBATH
BEPOSITHOCTH HACTYIJICHUS COOBITHH B MPOCTEHIIMX MPAKTUYECKHX CHUTYalUsIX H
OCHOBHBIE XapaKTEPUCTHKH CITYyYalHBIX BEIINIHH;

YMETh COCTaBIISITh BEPOSTHOCTHBIE MOJEIH TIO0 YCIOBHIO 3a/a4d M BBIYUCIATH
BEPOSTHOCTH HACTYIUICHMS COOBITMH, B TOM 4HCI€ C HpUMEHEHHEeM (popmyl

KOM6I/IH&T0pI/IKI/I 1 OCHOBHEBIX TCOPEM TCOPpHUU BCpOHTHOCTeﬁ; HCCICIO0BaHUA CJ'Iy‘I&fIHI:IX
BCJIMYMH I10 UX PACTIPCACICHULO.

B pesynbrate nzyuenus kypca reomerpum B 10 — 11 kiaccax ydaruecs JOJKHBI:
chopMHpOBAThH MPEJCTABICHUE O T€OMETPUM KaK 4aCTH MHPOBOM KYJIBTYpPBl U O MecTe
reOMEeTpUH B COBPEMEHHOM IMBHIIM3AILMM, O CIIOCOOAX OMUCAHUS HA MAaTeMaTHYeCKOM
SI3BIKE SIBJICHUH peaTbHOTO MHPA;

chopMHpOBaTh TNPEACTABICHHE O TEOMETPUYECKHX TMOHATHSAX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEISIX, TIO3BOJISIONINX OMMCHIBATH M M3y4aTh PAa3IMYHbIC MPOIECCHI
U SIBJICHUS; TOHUMAaTh BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHsSI MaTeMaTHYECKUX
TEOPHiL;

BJIAJICTh T€OMETPUUYECKUM SI3BIKOM; YMETh HCIIOJIb30BaTh €ro JUIs OMHCAHUS IPEIMETOB
OKPY)KAIOIIer0  MHUpPA;  pa3BUTh  MPOCTPAHCTBEHHBIC  IPEACTABICHUS, HAaBBIKU
TE€OMETPUYECKUX ITOCTPOSHHH, YMEHUS H300pakaTh TeOMETPHUECKIE OOBEKTHI;

BJIAJIETh METOJAMH JI0KAa3aTeJIbCTB W AITOPUTMAMH pEIICHUS; YMETh HX TPUMEHSTH,
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKACHUS B XO/I€ PEIICHUs 3a/1a4;

BJIAJICTh OCHOBHBIMH TIOHSATHSMH O TUIOCKMX W TIPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
¢durypax, uXx OCHOBHBIX CBOMCTBaX;

NPUMEHATh W3YYEHHBIC CBOMCTBAa TeOMeTpUYeCKHX GUryp U (OpMYJbl JJs PEIICHHS
reOMETPUYECKUX 3a/1a4 U 3a/1a4 C TPAKTHYECKUM COACPIKaHUEM;



chopMupoBaTh MpEACTABICHHE O HEOOXOJUMOCTH JI0KAa3aTeIbCTB MPH OOOCHOBAHUH
MaTEMaTUYECKUX YTBEP)KAECHUNH U POJIM aKCUOMAaTHUKU B IPOBEIEHUU JAETYKTUBHBIX
pacCyxIeHuUi;

chopMHpOBaTh MOHATHIHBIN anmapaT M0 OCHOBHBIM pa3jielaM Kypca IeéOMETPUH; 3HATh
OCHOBHBIE T€OpeMbl, (JOPMYJIBI U YMETh UX MPUMEHSTh; YMETh JOKa3bIBATh TEOPEMbI U
HAXOJUTh HECTaHAAPTHBIEC CIIOCOOBI pelIeHHs 3a/1a4;

3HATh aKCMOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX, YMETb IPUMEHATH UX MPU PEILICHUU
3ajay;

UMETh IMPEACTaBICHUS O B3aMMHOM DACIOJIIOKEHUHM MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIEIbHBIE NIPSMbIE, CKpPEIIMBAIOIIMECS MpPSIMbIE, MapalIebHOCTb
MPSIMON ¥ TUIOCKOCTH, MEPIEHAUKYISIPHOCTD MPSIMON M TUIOCKOCTH, YIOJ MEXIY MPSMOi
U IUIOCKOCTBIO, MApajlIeNbHOCTh IUIOCKOCTEH, NMEPIEHIUKYISIPHOCTh IMJIOCKOCTEH, yroiu
MEXy IIOCKOCTSIMM; 3HaTh OIPEJEICHUs, CBOICTBA U IIPU3HAKU, YMETh IPUMEHATh UX
MIpH PEIICHUH 33]1aY;

BIIQ/IETh MOHSATUSMU OPTOTOHAIBHOTO MPOEKTUPOBAHUSA, HAKIOHHBIX M HX MPOEKIIHIX,
3HATh TEOPEMY O TPEX MEPIEHINKYIAPaX U yMETh IPUMEHSTh €€ MPU PELICHUH 3a/1a4;
YMETb HAaxOJUTh PACCTOSIHUS OT TOYKM [0 IUIOCKOCTH, MEXKIY CKpEIIMBAIOIIMMUCS
MPSIMBIMU;

yMETb HAaXOAWUThb YIIbl MEXIY CKPEUIUBAIOLIIUMUCS MPSIMBIMUA, MEXAY MpsIMOU H
IJIOCKOCTBIO, MEXKY ABYMS IJIOCKOCTSIMU;

3HaTb OCHOBHBbIE BHJbI MHOIOIPAHHUKOB: TPSAMOYTOJBHBIM  Mapajuienenume,
napajuiefienunena, npusma (BUAbl MpU3M: MpsiMasi, HaKJIIOHHAsI, PaBUIIbHAS), TUpaMHIa
(BUAbl mMpamuj), YCEUCHHAs MUpaMKia, MpPaBUIbHbIE MHOTOTPaHHUKH (Ky0), HX
AJIEMEHTHI, CBOMCTBA; yMETh HAXOIUTh IUIOMIAAN OOKOBOM M IOJIHOM MOBEPXHOCTH
MHOTOTPaHHUKOB, a TAKXKE UX O0BEMBI;

YMETb CTPOUTHb CEYEHUsT MHOTOIPAaHHUKOB METOJIOM Cle[la, NapauieIbHOrO MepeHoca,
BHYTPEHHET 0 IPOEKTUPOBAHNS;

BJIaJIeTh MOHATHEM Tela BpPALICHUS: IUIUHIP, KOHYC, YCEUCHHBIH KOHYC, cdepa, map,
3HaTh UX JIEMEHTHI (paJinyc OCHOBaHHUs, 00Opa3ymolas, OCb CHMMETPUH, BBICOTA); YMETh
HaXO0/AUTh OOKOBYIO U MOJTHYIO OBEPXHOCTh TeJl BPAIlIEHUs, a TAK)KE UX 00BEMBI,

YMETb CTPOUTH CEUEHUS TEJl BPALIEHMS INIOCKOCTHIO;

yMeTh pelaTh 3aJadyd Ha KOMOMHAIlMM MHOTOTPAaHHMKOB U TeJ BpalleHHS,
AQHIM3UPOBAaTh B MPOCTEHIIMX CIydasX B3aUMHOE paclojoXeHue OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTb OCHOBHbIE MHOTOTPAHHUKM M KpPYTJble Tela; BBINOJHATh UYEPTEXH 10
YCIIOBUSAM 3a7ay;

YMETh AaHAJU3UPOBAaTh B3aUMHOE paCHoOJiO)KeHHE cdepbl U IUIOCKOCTH, 3HATh
orpezieNieHue KacaTeIbHOM TUIOCKOCTH K cepe, popMyaupoBaTh U JOKa3bIBaTh TEOPEMBbI
0 CBOMCTBE M NPU3HAKE KacaTeIbHON IIIOCKOCTH;

BJIQJIETh TOHATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAXOJWUTh KOOPAWHATHI BEKTOpa U
BBIMOJHATh ONepanuu (CIOKEHUS, BBIYMTAHUS, YMHOXKEHHUS BEKTOpa Ha 4YHCIIO) Hal
BEKTOpaMH B KOOPAWHATHON U BEKTOPHOU (opMme;

3HATh ONpEJENIEHHE CKaJsPHOIO IPOU3BEIEHUS BEKTOPOB, €ro CBOMCTBAa; HAXOAMTH
CKaJISIpPHOE MPOMU3BEIEHUE BEKTOPOB UEPE3 UX KOOPANHATHI;

IIPUMEHSTh BEKTOPHBIN METOJ IIPU PELICHUH T€OMETPUUYECKUX 3a/1ay;

HaXOJUTh YpPaBHEHHUE IUIOCKOCTH, PACCTOSIHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE
MEXY CKPEUIMBAIOIIUMUCS MPSIMbIMH, ypaBHEeHHE chepbl, 00BEM Mapasuienenunena u
TeTpas’/pa, 33JaHHOT0 KOOPANMHATAMU CBOMX BEPIIKH.



Conep:kanue yueOHOro npeamera «MaremaTuka

AJiredpa ¥ HAYAJIa MaTEeMATHYECKOr0 aHAJIN3a
10 kaace

HeiictBuTeNbHBbIE 4mMcaa. lleapie m panuvoHanbHble uKcina. JleHCTBUTENbHBIE 4YHCTA.
Beckoneuno yObIBaromas reoMmeTpuyeckas mporpeccusi. ApudmeTnueckuii KOpeHb HaTypaTbHOU
creneHu. CTeneHb C pallMOHAIBHBIM U IEUCTBUTENIBHBIM ITOKa3aTeneM. Pemenue 3aaau.

Crenennas pynxuusi. Crenennas QpyHkius, e¢ cBoiictBa u rpaduk. Bzaumuo oOGpaTHbie
¢byukuu. PaBHOCHIIBHBIE YypaBHEHHsI UM HeEpaBeHCTBA. VppaluoHalbHBIE ypaBHEHUS.
UppanmonanbHble HEPABEHCTBA.

IlokazatenbHast ¢ynkuusa. IlokazarenbHas QyHKIUA, e¢ CBOWCTBA U Trpaduk.
[Tokazatenbubie ypaBHeHus. Iloka3arenbHble HepaBeHCTBa. CHCTEMBI — MOKa3aTENbHBIX
YpaBHEHUI U HEPABEHCTB.

Jlorapudmuueckas ¢Pynkuusa. Jlorapudmer. CpoiictBa snorapudmMoB. JlecaTU4HBIE U
HaTypanbHble Jorapudmel. Jlorapudmuueckas ¢yHkIus, e¢ CBOicTBa U rpaduk.
Jlorapudmuueckue ypaBHeHus. JlorapupMudeckiue HepaBEHCTBA.

Tpuronomerpuuyeckue popmyanl. Pannannas mepa yria. [IoBopoTr Touku BOKpyr Havasia
koopauHat. OmpeneneHue CHMHYca, KOCMHYCa M TaHIeHCa yria. 3HaKW CHUHYCa, KOCHHYyca H
TaHIeHCa. 3aBUCUMOCTh MEXKIY CHUHYCOM, KOCMHYCOM M TAHT€HCOM OJHOTO M TOTO K€ YIJIA.
Tpuronomerpuueckue toxzaecTBa. CHUHYC, KOCHHYC M TaHI'€HC YIJIOB ¢ U —& . DopMylibl
cinoxeHua. CHUHYC, KOCMHYC M TaHIeHC JBOMHOro yria. CHHYC, KOCMHYC M TaHI€HC
nosioBuHHOTO yria. ®opmynel npuseaenus. Cymma u pa3HocTh cuHycoB. CymMmMa M Pa3HOCTb

KOCHHYCOB.
Tpuronomerpuyeckne ypaBHeHHsl. YpaBHEHHE COS X = a . YpaBHeHHe Sin X = a
VYpaBHeHue tgx = a . PemeHune TpuroHomerpudeckux ypaBHeHHU. IIpumepsl pemieHus

IIPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.
Hrorosoe nosropenue.

Aure0dpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a
11 knacc

Tpuronomerpuyeckue ¢yHkuuu. OONacTb ONpeAeieHUs M MHOXECTBO 3HAYCHMH
TPUTOHOMETPUUECKUX PYHKUIMNA. UETHOCTH, HEUETHOCTD, IEPUOTUIHOCTH TPUTOHOMETPUUECKUX
¢ynkuuid. CpolicTBa (yHKIMH Y =COSX u e¢ rpapuk. CpoiictBa pyHKIMH Yy=SinX u e
rpaduk. CoiictBa QyHKUMH Yy =tgx u ee¢ rpaduk. OOpaTHbIe TPUTOHOMETPUUYECKUE PYHKITHH.

IIponsBonnasi u e¢ reomerpuyeckuil cmbici. IIponsBognas. [IpousBonHas creneHHON
¢ynkun. [pasuna nuddepenumposanus. [Ipor3BoaHbIE HEKOTOPBIX 3JEMEHTAPHBIX (PYHKIIMH.
I'eomeTpuyecknii CMBICT IPOU3BOJIHOM.

IIpumeHeHne NPOU3BOAHOI K uHcciaenoBanuio (yukuumii. Bo3pacranme u yObiBaHHE
¢yHkuuu. OKcTpeMyMbl (QyHKUMHU. [IpuMeHeHHe TNpPOU3BOAHON K TMOCTPOEHUIO TIpaUKOB
¢byuknuii. Hanbonpiee n HauMeHblee 3HaueHUs: QyHKIMHU. BoimykiocTs rpaduka QyHkuuu,
TOUKH Tieperuoa.

HMuterpan. IlepBooOpasnas. IlpaBuma HaxoxaeHuss nepBooOpaszHbix. [lnomansb
KPUBOJIMHEWHOM Tpameuuu M MHTErpall. BelunciieHne MHTerpajioB. Beluncienue Iuiomanein
¢buryp c mnomoupl0 HHTErpajoB. llpuMeHeHue MNPOU3BOMHOM W HHTErpana K peHICHUIO
MIPaKTUYECKUX 3a]au.

KomoOunaropuka. IIpasuno npoussenenus. [lepectanoBku. Pazmemenus. Couetanus u ux
ceorictBa. bunom Herorona.

JseMeHTHI Teopun BepositHocTeil. CoObrTrsi. KomOunaiuu coosituii. [IpoTrBOMONOXKHBIE
coObiTHs. BepositHocTh  coObiTusa.  CrioskeHue BeposiTHOcTed. HesaBucumble  COOBITHSL.
YMHOXeHue BepossTHOCTEN. CTaTUCTUYECKask BEPOSTHOCTD.

Cratucruka. Crnyyaitapie BenuuuHbl. LleHTpanbHbie TeHAeHIMH. Mephl pa3opoca.
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3aK/II0YUTEeIbHOE TOBTOPEHHEe Kypca ajredpbl W HayajJd MaTeMAaTHYECKOro aHajIu3a
MPH MOATOTOBKE K UTOTOBOI aTTeCTAMH M0 MaTeMaTHKe.

I'eomerpus
10 knace

Beenenne B mpeamer. [lpenmer crepeomerpun. Akcuomsl crepeoMerpuu. Hekxoropbie
CJIEJICTBHS U3 AKCHOM.

[MapajuieJbHOCTh NPAMBIX U IJIOCKOCTel. [lapanmienbHOCTh MNPSMBIX, NOPAMON U
IUIOCKOCTH (IapajulesibHblE IpPSIMbIE B IPOCTPAHCTBE, IPHU3HAK NapauIeIbHOCTU MPSMBIX B
npoctpanctse). [lapannenbHocTh MpsMON M TUIOCKOCTH. B3auMHOE pacmnosiokeHue MpsSMbIX B
npoctpancTBe. CKpelBaroLecs npsMble. YIUIbl C COHAIPaBIEHHBIMU CTOpoHamu. B3aumHoe
PacIoJIOKEHUE IPSIMBIX B IPOCTPAHCTBE. YTOJ Mex Ay npsambiMu. [lapamienbHble MIOCKOCTH.

CaoiicTBa napauienbHbIX miockocted. Terpasap. [Mapammenenunes. Ilocrtpoenue ceuenuit
TeTpa’/pa U napajuiesenuneaa.

IlepieHAUKYAAPHOCTL MNPAMBIX M IUIOCKOCTel. [lepnenaukyisipHbIE IIpsIMBIE B
npocrtpanctBe. llapanmnenbHple nOpsiMble, NEPIEHAUKYJISpHbIE K IUlockocTH. IIpu3Hak
NEPIEHIUKYJSIPHOCTH TPSAMOM M IUIOCKOCTH. TeopemMa o0 mpsAMOH, NEPHEHAMKYJIIPHON
IJIOCKOCTH. PaccTrosiHne OoT TOYKM 10 IUIOCcKOoCcTU. Teopema O Tpex MeprneHIuKyispax. YTroiu
MEXIy HOpsIMOM M IUIOCKOCThIO. [IByrpaHHbIM yroia. [Ipu3Hak NEepneHAMKYJISAPHOCTH JBYX
mockocteil. [IpsamoyronbsHblil napamienenumneq. TpexrpaHHblil yrojl. MHOrOrpaHHbIN yroJl.

Muororpannnku. [lonstue muHororpanHuka. Ilpusma. I'eomerpuueckoe Teno. Teopema
Ouinepa. [Ipusma. [Ipocrpancrsennast teopema Iludaropa. [lupamuna. [paBunbpHas nupamua.
VYceuennas nupamuia. Ilocrpoenue ceuenuit nupamug. Cummerpus B npocrpanctse. [lonstue
MPaBUIILHOI'O MHOTOIPAHHUKA. DJIEMEHTBI CAMMETPHUH MPABUIIBHBIX MHOTOIPAHHUKOB.

IToBTOpEHHUE.

I'eomerpus
11 kaace

Huaunap, konyc u wmap. I[lowarne mwmHapa. [lmomane DOBEPXHOCTHM LWJIMHIpA.
[Tonstue xonyca. [lnomane moBepxHoctu KoHyca. Yceue¢HHblld konyc. Cepa u map. Bzaumnoe
pacrniosioxenue cdepsl U MmIocKocTH. KacarenpHast 1iockocTh K cdepe. [lmomans cdepsl.
B3aumuoe pacnonoxenue cdepsl u npsmoil. Cdepa, BnHMcaHHas B IWJIMHAPHYECKYIO
noBepxHocTh. Cdepa, BnHMcaHHas B KOHMYECKYIO MHOBEPXHOCTh. CedeHus UWIMHIPUYECKOM
noBepxHocTU. CedeHNsI KOHNYECKOW MOBEPXHOCTH.

O0beém Tea. [Tonsatue o6bema. O6BEM MPSAMOYToIbHOTO Napaenenunena. O6bEM npsaMoil
npu3mbl. O0bEM nmiIMHApa. Bbruncienue o0BEMOB Ten ¢ momoupio HHTerpaiga. OObeM
HAKJIOHHOM npu3Mbl. O0bEM HakJIOHHOM mpusMbl. O0beM nupamuabl. O0beM koHyca. OO0BEM
mapa. O6BEMBI IIAPOBOTO CETMEHTA, IIapOBOTO CJI0S U IIapoBoro cekropa. [lnomans chepsl.

BekTopsl B mnpocrpancrBe. [lonstue BekTtopa. PaBeHCTBO BekTOpoB. CloXKeHHE U
BbIUMTAHUE BEKTOPOB. (CyMMa HECKOJIBKHMX BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Kommnnanapueie BekTophl. [IpaBuno mnapamnenenunena. PasnokeHue BekTopa IO TpPeEM
HEKOMIUIAHAPHBIM BEKTOPAM.

Meroa koopauHaT B npocrpaHcTBe. JIBuskenus. [IpsmoyronpHas cucrema KOOpAUHAT B
npoctpancTse. KoopanHatel Bektopa. CBs3b MEXIy KOOPAMHATAMU BEKTOPOB M KOOpAMHATAMU
touek. [Ipocreiimme 3amaun B KOOpAMHATaX. YpaBHeHUE cdepbl. YTOJI MEXIy BEKTOpamHu.
CkansipHOE TPOM3BEAEHHE BEKTOPOB. BhIUMCIIEHHE YITIOB MEXAY NPSMBIMH U IIOCKOCTSMHU.
VYpaBHenue minockoctu. LlenTpanbHas cummerpusi. OceBasi cuMMeTpus. 3epKajibHas CHMMETPHSL.
[Tapannensueiii nepexoc. [IpeobpazoBanue nogo0us.

3ak/0uuTeIbHOE NOBTOPEHHE KYypca TreoMeTpUMU MPH MOATOTOBKE K HWTOrOBOM

aTTeCTallui Mo MaTeMaTHKeE.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOT' O IPEJIMETA «MATEMATHUKA»

Ne
I./1.

I'naBa/ Cogep:xanune matepuasna

KoJua-Bo
4acoB

esu o0yuenust

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, 10 ki1acc

IHOBTOPEHME.

8

Anrebpanyeckue BeipaxkeHus. JIMHelHbIe ypaBHEHUS U
CHUCTEMBI YpaBHEHUI. YHCIIOBbIE HEPABEHCTBA U
HEpPaBEHCTBA IEPBOM CTEIEHU C OJJHUM HEU3BECTHBIM.
JIuneiinas pynxuus. KBagpatasie kopau. KBagpaTasie
ypaBHeHus. KBagpatuunas QyHkuus, e¢ CBOWCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpa UKy PYHKITHIA.

IIporpeccun.

IIpeameTrHbIe Heu:

— CHCTeMaTH3alus 3HAaHWM Ha OCHOBE O0OOINAOIIEr0 MOBTOPEHHMS
Kypca anreGpbl OCHOBHOM IIKOJIB;

— TOBTOpeHME mNpaBwi W GopMyl Ui IpeobpasoBaHui
anrebpanyecKux BHIPAKEHHI;

—  YCTAaHOBJIEHHE CBSI3€M MEXKIy KOJMYECTBOM PEIIEHHN CHCTEMbI
JBYX IIMHEHHBIX yPaBHEHHH M TOYEK IEPECEYEHHS HPSMBIX,
3a[aI0MUXCS  YPAaBHEHMSAMH  CHCTEMBI  (T€OMETpUYECKas
MHTEPIIPETAINA);

— TIOBTOpPEHHE CBOMCTB YHCIIOBBIX HEPABEHCTB M CIIOCOOOB pEINEHHMIt
HEPaBEHCTB C OJTHOM IIEPEMEHHO;

— 0600menue cpoiicts Qynkuuu Y =KX+D B 3aBucumoct: ot

3Ha4YeHu# mapameTpoB K u b, moctpoenue rpadukos;
—  0000mmeHre cBOICTB QyHKIMH Y = ax? + bX + C B 3aBUCHMOCTH OT

3HaueHUl mapameTpos a,b, C u 3Haka D = b? — 4ac , IOCTPOEHHE

rpauKoB;

— TIOBTOPEHHME METOJIOB pELIEHUS KBaJpaTHbIX ypaBHEHUH U
HEPABEHCTB;

— aKTyainu3anus 3HaHUM o0 mporpeccusix  (apudmernyeckas,
reOMETPUYECKAs).
MeTanpeameTHsble HeJIu:

— YCBOEHHE YHHUBEPCATBbHBIX METOJI0B 0000mIeHus "

CUCTEMAaTHU3aluU 3HAHUH;
— OBJAJCHHME YCTHBIM U IMUCBbMEHHBIM MaTEMaTUYECKUM SA3BIKOM,
IIPUMEHUMBIM  IIPU  M3Y4YCHUM  IPEIMETOB  €CTECTBEHHO-

12




MaTeMaTUYECKOr0 UKJIA, PA3BUTHE UCCIIEIOBATEILCKUX YMEHU;
pa3BI/ITI/IC YMCHI/Iﬁ 06OCHOBBIB3.TB CBOH BBIBOJBI U HpOBOI[I/ITL
JI0Ka3aTeJIbHbIE PACCYXKICHUS.

JINYHOCTHBIE LEJIn:

pa3BUTHE TBOPUYECKHX CIIOCOOHOCTEH, WHTYUIIMH, HABBIKOB
CaMOCTOSITCILHOM NEATCILHOCTH;

yMeHHE O0OBEKTUBHO OIICHUBATh YPOBEHb CBOMX 3HAHHI IO
MPEAMETY U BBICTPAUBAThH ILUIAHBI 10 UX KOPPEKTHUPOBKH.

JIEVMCTBUTEJBHBIE YHCJIA

16

Ilensle M panMoHaNbHBIE 4YKcia. J[eHCTBUTENIBHBIE YHCIA.
beckoneuHo yObIBaromias TreoMeTpUYecKas IPOrPeccus.
Apudmerndeckuii KopeHb HaTypalbHOU cTerneHu. CTeneHb
C PalMOHAJILHBIM U JAEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Ilpeomemmnuvie yenu:

pa3BUTHE TIOHATUSA JCUCTBUTEIBHOIO YHCIA KaK pe3yJbTara
BBICTPAMBAHUs HAay4HOM TEOPUHM JECUCTBUTEIBHBIX YMCEN Ha
OCHOBaHUU MOHATHS IIpeiesia YUCIOBOM MOCIEI0BaTENbHOCTH;
(dbopMUpOBaHUE MTOHATHSI CTENIEHU C IeHCTBUTEIBHBIM MTOKA3aTEIeM
KaK OCHOBBI JUIsI W3YYEHHsS CTEIEHHOMW, ITOKAa3aTEIbHOM,
norapupMuuecKor QyHKIIHII;

pa3BUTHE  YMEHUH  NPUMEHSATH  CBOWCTBA  CTEMNEHU  C
JICUCTBUTEIIBHBIM MOKA3aTEIEM IIPU MOJEIUPOBAHUM U U3YUYEHUHU
MaTE€MaTUYECKUX MOJEIIEH, ONMCBIBAKOIINX MPOLECCH! C IIOMOIIBIO
CTEIEHHU C JCHCTBUTEIbHBIM I10KA3aTEIIEM;

dbopMUpOBaHHE YMEHHI MPUMEHSITh METOABl JI0Ka3aTeNbCTB U
QITOPUTMBI  PEIICHUN NPAKTUYECKHX 3a7a4, ONHpasch Ha
M3Y4YEHHBIE TEOPEMBI U CIEACTBUS.

Memanpeomemmnuwie yeau:

pa3BuTHE YMEHUH CaMOCTOSITENIbHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATH JESATENBHOCTh B IIPOIECCE
0000IIeHNs,  CUCTEeMaTH3allMl U pAaCUIMpeHHs  3HAHHI,
MOJIyYEHHBIX B OCHOBHOM IIKOJIE;

pasBUTHE CHOCOOHOCTEH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pellIeHus MPaKTUYECKUX U TPUKIIAJHBIX 3a/1a4, C TIPUMEHEHUEM
M3Y4YEHHBIX METOJI0B;

13




— (¢opMupoBaHHE YMEHHUIl SICHO M TOYHO WH3JaraTh CBOIO TOYKY
3peHHUsI KaK YCTHO, TaK U MUCbMEHHO, TPAMOTHO MOJb3YSCh SI3bIKOM
MaTeMaTHKH.

JIuunocmnuie yenu:

— ¢opmupoBaHue MHPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO HayKH;

— (opmMupoBaHHE OCHOB CAMOBOCIIMTAHHS B MPOIECCE BBHITOIHECHUS
paboT pa3HOro YpOBHS CIOKHOCTH, TPEOYIOIIUX OTBETCTBEHHOTO H
TBOPUYECKOTO OTHOIICHUS;

— Ppa3BUTHE CIHOCOOHOCTH W TOTOBHOCTH BECTH IHAJIOT C APYTUMHU
JIIOJIbMU B MPOIIECCE COBMECTHOM 1€ATEIHbHOCTH.

COOTBCTCTBYIOLICTO

CTEIIEHHASA ®YHKIUA

16

Crenennas ¢yHkums, e¢ cBolcTBa M Tpaduk. Bzaumno
obOpatHble  (QyHKUMH. PaBHOCHUJIBHBIE  ypaBHEHHS U
HEpPaBEHCTBA. WppatmonansHble YpaBHEHUS.
HppannonaibHble HEpaBEHCTBA.

Ilpeomemmnuvie yenu:

— BBEJCHHE TOHATHSA CTENCHHOW (DYHKIMH, HM3y4YeHHE €¢ CBOMCTB
AHATTMTHYECKUMH U TPaQUIeCKUMU METO/IaMHU;

— H3y4YeHue TOHATHS oOpaTHOM (QYHKIUHM; O0O0O0OLIEHHE MOHATUS
o0paTHOW (YHKIMM C MCIOJB30BAaHMEM paHEe H3Y4EHHBIX 3a-
BUCUMOCTEW; (OPMUPOBAHHWE YMEHHUS aHAIUTUYECKOM 3amucu
¢byHKLIMM, OOpaTHOM MJaHHOW, a TaKKe YMEHUs MOCTPOCHUS
rpaduka obpaTtHOl HYHKINH,

— BBEJICHHE ONpEICICHHI PaBHOCWIBHBIX ypaBHEHHH (HEPaBEHCTB,
CHCTEM) U ypaBHEHUH (HEPABEHCTB, CUCTEM) — CJIEJICTBHIA;

— BBEJIEHHE  TMOHATHA  OOJacTH  ONpeAeNieHHs  YpaBHEHUS
(HepaBeHCTBA, CUCTEMBI);

— TpPUMEHEHHE IpH pEelIeHUH YpaBHEHWH (HEpaBEHCTB, CHCTEM)
CBOWCTB paBHOCWJIbHBIX IPe0Opa30BaHUii;

— oO0ydeHHEe MeToJaM pEeUICHHsS HWPPAIMOHAIBHBIX YpPaBHEHUH U
HEPaBEHCTB.

Memanpeomemmnuoie yenu:

— oOydeHue mpHeMaM HHTEPIPETALHH
MPOTEKAIOIIUX [0 CTETIEHHON 3aBUCUMOCTH;

SIBJIEHUA  TIPOLIECCOB,
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pa3sBUTHE  YMEHUH  CaMOCTOSATENIbHO  ONPEAEHATh LU
JESATEIbHOCTH IO H3YYEHHUIO DSJIEMEHTapHbIX (QYHKUUMH M UX
IIPUMEHEHHIO, MCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI  JUIS
JIOCTHKEHUS IOCTaBJICHHBIX LIEJIEH;

(dbopMUpOBaHHE CIIOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4;

pa3BUTHE KPUTUYHOCTH MBILUIEHHUS B IPOLECCE OLEHKU U HH-
Tepnperanuyu  MHOpPMaLMK, TOIY4aeMOHM M3  pa3IMuYHBIX
HCTOYHUKOB;

pa3BUTHE YMEHUM B3aUMOJCHUCTBUS B IIPOLIECCE MOUCKA PEIICHUS
pooJieM.

Jluunocmmuoie ueiau:

¢dbopmupoBaHue MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE CTPEMIICHHH K CaMOCTOSTEIbHOW TBOPYECKOW M OT-
BETCTBEHHOM ACATCIIbHOCTH,

pasBUTHE CTPEMJICHMH K CaMO00pa30BaHMIO, CO3HATEILHOMY OT-
HOLIEHUI0O K HENpPEephIBHOMY OOpa30BaHUIO KaK  YCJIOBHIO
yCHemHou npodeccrnoHanibHON U 00LIECTBEHHOM J1€ATEIbHOCTH.

IHOKA3ATEJIbHASA ®YHKIIUA

12

[lokazarenbHast QyHKIMS, €€ CBOHWCTBA U  TIpaduK.
IlokazarenbHble ypaBHeHMs. lloka3aTesbHbIE HEPAaBEHCTBA.
Cucremsl TOKa3aTeNIbHBIX YPABHEHHUI U HEPABEHCTB.

Ilpeomemmnuvie yenu:

BBEJICHUE MOHATHS MOKa3aTeIbHOW (PYHKIIMU; U3y4YE€HUE CBOMCTB U
MocTpoeHue rpadrka rnokazareabHo QyHKIUY;

oOydeHHEe pelIeHUI0 I[OKa3aTelbHbIX YypaBHEHUN (HEpaBEHCTB,
CUCTEM) aHAIUTUYECKUMU U IpaQUuecKUMU CIIOCOOaMH.

Memanpeomemmnuwie yenu:

MOJICJTUPOBAHHUE SBJICHUW W MPOLECCOB, MPOTEKAIOMMX IO 3JKC-
MOHEHIIMATBFHONW 3aBHCHUMOCTH, C TIOMOIIbIO (GOpMyN U TpaduKoB
MOKa3aTelbHON (QYHKIUY;

HCCIIEIOBAHUE PEAJIbHBIX MPOLIECCOB U SIBJICHUM, TPOTEKAKOLIHUX I10
3aKOHAM ITOKa3aTEIbHOM 3aBUCUMOCTH, C IIOMOIIBIO CBOMCTB
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MOKAa3aTeIbHON (DyHKITHH.

Jluunocmmuoie uenu.

pa3BUTHE aHATUTUYECKUX CHOCOOHOCTEH M MHTYUIUH (B XOIC
HaOJI0/IeHUS 32 MOBEJCHUEM YKCITOHEHIIMATbHBIX 3aBUCUMOCTEN );
pa3BUTHE UCCIIEIOBATENIbCKUX YMEHUM, HEOOXOUMBIX B OCBOCHUU
OyIyIIHUX TBOPUYECKUX MPOdeCcCuid;

COBEPIICHCTBOBAHUE KYJIbTYPhl BHIUMCIUTENBHBIX U TpadUuECKuX
JICUCTBUU.

JJOTAPUOMHUNYECKASA ®YHKIUSA

18

Jlorapudmsr. CpoiictBa norapudmoB. JlecsiTuuHble WU
HaTypaibHble Jorapudmel. Jlorapudpmuueckas QyHKIus, €€
coiictea u Trpaduk. Jlorapupmuueckue ypaBHEHHUS.
Jlorapugmuyeckre HepaBeHCTBA.

Ilpeomemmnoie yenu:

BBEJICHUE MTOHATHUS JIOTapr(pma YucIa;

U3yuyeHHe CBOWCTB JIorapu(mos;

IpUMEHEHHE CBOWCTB JorapugpmoB u
JorapuMUIEeCcKOoro TOX/IECTBA TUTSt
J0orapu(PMHUUECKUX BbIPAKEHUM BHIYMCICHUSX;
BBEJICHUE MOHATUH 1€CATUYHOIO U HaTypalbHOIO Jorapudma;
IpUMEHEeHHe (QopMyiabl Tepexojga Jjorapudpma K  JIpyromy
OCHOBaHHUIO JUIsl BBIYUCIICHUS JIOTapU(PMOB 4YHUCENl C JIHOOBIMU
OCHOBAHMSAMHU (TIPH UCTIOJIb30BAHUH BBIYHCIUTEIBHON TEXHUKN);
BBEJICHUE TOHATHS Jorapupmuueckod (yHKIMH, H3YyYEeHUE
CBOICTB Jjorapu@gmuueckoi GyHKIIMU U IOCTPOEHUE e€ rpaduka;
o0ydeHre penieHnIo JorapupMUUecKux ypaBHEHUM, HEPABEHCTB U
UX CHUCTEM aHAIUTUYECKUMH U TpapUUecKUMH METOJlaMH,
HaXOXXJCHUI0O TOYHBIX M TPUOMDKEHHBIX 3HAUYEHWH KOpHEH
YpaBHEHUM.

OCHOBHOT'O
YIPOILEHUS

Memanpeomemmnuwie yenu:

pacIIMpeHre BBIYUCIMTENIBHOIO arapata 3a CYeT MPUMEHEHUS
CBOMCTB morapudmoB (3aMeHa BBIYUCICHUN TPOU3BEICHUS U
YaCTHOTO CTENEHEW Ha BBIYUCIEHUA CYMM U Pa3HOCTEH
ToKa3aTeyie cTeneHei);

o0ydeHre MOJECIUPOBAHUIO PEATbHBIX MPOLIECCOB, MPOTEKAIOIINUX
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[0 3aKOHAaM SKCHOHEHIMAJIbHON 3aBUCUMOCTH, M MCCIEIOBAHUIO
CO3JIaHHBIX MOJIEJIEH C MOMOIIBIO amnmapara Jorapu(pMUpOBaHUs;
0CO3HaHME B3aMMOCBSI3U MaTeMaTUKH CO BCEMHU IIPeIMETaMu
€CTECTBEHHOI'O M TYMaHUTAPHOI'O LIUKJIOB.

Juunocmmuoie uenu.

COBEPILECHCTBOBAHUE BBIUNCIUTEIBHON KYJIbTYPHI;

pacupeHue CpelcTB U METOA0B IpeoOpa3oBaHUIl CUMBOJIBHOTO
A3BIKA;

pacupeHue NpeACcTaBIeHU 0 B3aMMHO OOpaTHBIX ACHCTBUSX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Pannannas mepa yrna. IIoBOpoT TOYKHM BOKpYr Hayana
koopauHat. OnpeneneHue CUHyca, KOCHHyca W TaHI€Hca
yria. 3HaKM CHHYCa, KOCMHYCa M TaHI€HCa. 3aBUCHUMOCTb
MEXy CUHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOI'O W TOrO
ke yrna. Tpuronomerpudeckue Toxjaecrsa. Cunyc, KOCUHYC
U TaHreHc yriioB @ u —«a . ®opmynsl cnoxenus. Cunyc,
KOCMHYC W TaHTeHC ABOMHOro yria. CHHYC, KOCHHYC H
TaHIE€HC IOJIOBUHHOrO yria. @opMysbl  NIpUBEACHUS.
Cymma 1 pa3zHocTb cuHYcoB. CyMMa U pa3HOCTb KOCHHYCOB.

Ilpeomemmnuie yenu:

pa3BUTHE INPEIACTABICHUNH O MaTeMaTHKE KakK 4YacTU MHUPOBOH
KYJBTYpBl, O CIIOCOOAaX ONMUCAHUS Ha MaTEeMaTUYEeCKOM S3bIKE, B
YaCTHOCTH B TEPMHUHAX TPUTOHOMETPUH, SIBJICHUH peabHOTO
MUDA;

(dbopMUpOBaHUE MPEICTABICHUN O MOHATUSAX TPUTOHOMETPUM Kak
MaTeMaTHUYeCKUX MOJEIIAX, MO3BOJSIONINX OMUCHIBATh MPOLIECCHI,
u3ydaemble (PU3MKON, SKOHOMUKOM U IPYTMMHU HayKaMu;
JAIbHEWIEE pa3BUTHE IIOHATHA JEHCTBUTEIBHOIO 4YHCIA IIO-
CPEJICTBOM IIPE/ICTABICHUS B TPUTOHOMETPUUECKO (hopMme;
dbopMHUpOBaHHE YMEHUN OMNpPEAENsATb U HCCIAEAOBaTh CBOMCTBA
CHHYyCa, KOCUHYCa, TAHI'€HCA, KOTAHT€HCA IEUCTBUTENBHOTO YHCIIA,
UCIIOJIb3YSl OJHO3HAYHOE COOTBETCTBUE MEXAY TOUKAMHU YUCIIOBOU
MPsIMON U TOYKaMU OKPYKHOCTH;

o0yyeHHe TNPUMEHEHUIO TPUTOHOMETPUUYECKUX TOXAECTB NpHU
BBIUNCIICHUSIX, npeoOpa3oBaHUsIX TPUTOHOMETPUUECKUX
BBIDAKEHMM, PEIIEHUM  MPOCTEUIINX  TPUTOHOMETPHUUYECKHUX
YPaBHEHHUH, C HUCIIOJIb30BAHUEM JOKA3aTENIbHBIX PACCYKIECHUM.

Memanpeomemnmnuwie yenu:

pa3BUTHE  YMEHUH  CaMOCTOSATEIbHO  ONPEAENsATh  LeNu
JIEATETLHOCTH TIO0 YCBOCHUIO M MPUMEHEHUIO 3HAHUI
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TPUTOHOMETPUU  KaK  MATeMaTUYECKOM  MOJENu  peallbHOU
JIEHCTBUTEIIFHOCTH,

dbopmupoBaHue HaBBIKOB y4eOHO-HMCCIIeIOBATEIIbCKOM
JIEATENIbHOCTH, TOTOBHOCTHM K IIOMCKY PELICHUS MPAKTUYECKUX
3aj1a4;

pa3BUTHE YMEHUW OPUEHTHPOBATHCA B PA3JUYHBIX HCTOYHUKAX
nH(pOpMaIIUU, KPUTHUECKH OI[CHUBATh MOJTYYCHHYIO HH(OPMAIIHIO,
MIPUMEHSATDH €¢ B CBOCH JIEATEILHOCTH.

Juunocmmuovie uenu.

dbopmupoBaHue MHPOBO33pPEHHUS, COOTBETCTBYIOILIETO
COBPEMCHHOMY ypPOBHIO Da3BUTUS HAyKH W OOIIECTBEHHOM
MPAKTUKU;

pPa3BUTHE TOTOBHOCTH YYAILIUXCSA K CAMOCTOSITEIbHOW TBOPYECKOU
JIeATEIbHOCTH;

(hopMHUpOBaHME HABBIKOB COTPYIHUYECTBA B Tpolecce Y4eOHOMH,
y4eOHO-HCCIIeIOBATENbCKON, OOIIECTBEHHOM IeATEIbHOCTH.

Vil

TPUT'OHOMETPUYECKHUE YPABHEHMUSA

19

VpaBHeHHe COSX=a. YpaBHeHHEe SINX=a. YpaBHCHHUE
tgx = a . PemeHne TPUTrOHOMETPUUYECKUX YpaBHEHUM.
[IpuMepsl pemeHHsT NPOCTEUIINX TPUTOHOMETPUYECKUX
HEPABECHCTB.

Ilpeomemmnoie yenu:

BBEJICHUE TOHATHIA arcsin a, arccos a, arctg a;

BbIBOI (GOpMyNn KOpHEH MPOCTEUIIUX TPUTOHOMETPUUYECKUX
YPaBHEHUN;

oOydeHue PELIECHHIO TPUTOHOMETPUYECKUX YpaBHEHHH,
CBOJASIIMXCS K  anreOpanyecKkuM, pEHICHHIO  OJHOPOIHBIX
OTHOCHUTEJIBHO CHHYCAa U KOCUHYCA YPaBHEHUM;

00yJYeHHue pPEelIeHNI0 TPUTOHOMETPUUIECKUX YPAaBHEHHIN METOJaMu
3aMEHbI HEU3BECTHOTO U PA3JI0KEHUSI HA MHOKHUTENH;

3HAKOMCTBO C METOJOM OIIEHKH MHO’KECTBAa 3HAUYEHUIl JIEBOU H
MIPaBOM 4acT€ TPUTOHOMETPUUECKOTO YPABHEHUS;

3HAKOMCTBO CO CIIOCOOAaMU peIIeHHs] TPUTOHOMETPUUYECKUX He-
PaBEHCTB.
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Memanpeomemnmnuwie yenu.

— pacuIMpeHue CpelCTB MOJCIMPOBAHUS PeajbHBIX MPOLECCOB U
SIBIICHHI;

— ¢opMupoBaHHE MPUEMOB IMMEPEX0aa OT AHAIUTUYECKOW K Tpa-
¢dudeckoif Mosienu U 00paTHO;

— Ppa3BUTHE aJITOPUTMUYECKOTO U JIOTHUYECKOTO MBILIUICHHUS;

— COBEpIICHCTBOBAHHE MPUEMOB TOYHBIX U MPUOIMKCHHBIX BBI-
YHUCICHUH;

— 3HAaKOMCTBO C MaTe€MaTHYE€CKHM TOJKOBAaHHEM IOHSATHUS MEPU-
OJIMYHOCTH, UMEIOIIIETO BAXKHOE MUPOBO33PEHUYECKOE 3HAYCHHE;

— 3HAKOMCTBO C (U3MYECKUMHU SIBIICHUSIMH, OIHMCHIBAEMBIMU C
MTOMOIIbIO TPUTOHOMETPUUYECKUX YPABHEHHIA.

Jluunocmnvie yenu:

— COBEPIICHCTBOBAaHUE HABBIKOB CAMOKOHTPOJIS;

— pa3BHUTHE BBIYUCIHUTEIILHON U AJITOPUTMUYECKON KYJIbTYpPHI;

— pa3BUTHE TBOPUYECKOM MHULIMATUBBI, UCCIEN0BATEIbCKUX YMEHUH,

CaMOKPUTHYHOCTH.

Vil IMMOBTOPEHUE 21
PemeHne 3amaHuii Ha MpeoOpa3’OBaHHWE — CTENCHHBIX, IIpeomemnvie yenu:
MOKa3aTEeNbHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX — yMmeTh pemarh 3amanus tuma 1, 5, 9, 10 u 11 uz IEMO EI'D
BBIPAKECHHH. Pemenue IIPOCTEMINX JIUHENHBIX, (mpoUIIBHBIN YPOBEHB);
KBAaJpaTHRIX, ~ MPPAlMOHATIBHPIX,  IOKA3aTCIbHBIX M — BIageTh NpuéMamH pereHus 3agad tuna 13 w3 JIEMO EID
JOrapuQMUYECKUX  ypaBHEHHi. — Peuienue  ypaBHeHuit MOBBIIIEHHOTO YPOBHSA C OTOOPOM KOpHEW W3  3aJaHHOTO
MOBBINIEHHOTO ~ YPOBHSA  CIOKHOCTH  (KBaJPaTHBIX,

MOKa3aTeIbHbIX, HPPALMOHATBHBIX, JOTapu(MHUUECKUX) C
0TOOpOM KOpHEW U3 3a/JlaHHOTO NpoMexyTka. Pemenue
TPUTOHOMETPUYECKHUX yYpaBHEHUM 6azoBoro u
MOBBIIIEHHOTO YPOBHEH CIIOKHOCTH C OTOOPOM KOpHEH u3
3aJJaHHOTO0 MPOMEXyTKa. PemieHue 3amad Ha NPOLEHTSHI,
4acTH, J10JIM, Ha KOHIIEHTpAlLMI0, CMECH, CIUIaBbl. PenieHue
3aJJaHUi Ha BBIYMCIIEHUS M NIPEeoOpa3oBaHUsA MO 33aJaHHBIM

IPOMEKYTKA.

Memanpeomemnvie yenu:

— YMEHHE CaMOCTOSATENIBHO ONPENEeNATh LEJIU CBOETO OOydeHHs,
CTaBUTh U (popMynHupoBaTh JIsl ce0s HOBbIE 33Jauu B yuyeOe U
MO3HABATENIbHOM JEATENbHOCTH, pa3BUBAaTh MOTHUBBI M HWHTEPECHI
CBOCH TI03HABATEIILHOW JCATEITHHOCTH;

— yYMEHHE CaMOCTOSITEIBHO IUTAHUPOBATH IYTH JOCTHKECHUS IIeTIeH, B
TOM YHCIIE albTEepHATHBHBIC, OCO3HAHHO BBIOMPATh Hamboiee
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dbopmyam.

s dexTuBHBIE CIMOCOOBI pelIeHUs YYEOHBIX M TO3HABaTEIbHBIX
3ajay;

pa3BUTHE YMEHUI CaMOCTOSITEIILHO OCYIIECTBIISTh,
KOHTPOJIMPOBaTh W KOPPEKTUPOBaTh JICHCTBHS B IpoIecce
0000ImIeHNs,  CHCTEeMaTU3allMl W PACHIMPeHHUs  3HAHWIA,
MOJTyYCHHBIX B OCHOBHOM IIKOJIC;,

dopmMHupoBaHHE ~ YMEHHHA  CaMOCTOSTEIBHO  OCYIIECTBIISATD,
KOHTPOJIMPOBATh M KOPPEKTUPOBATh CBOIO JEATEIBHOCTh IPH
BBITTOJIHCHUH 33]JaHUH.

Juunocmmuovie uenu:

(dhopMHUpOBaHKE OCHOB CAMOBOCIIUTAHUS B IMPOIIECCE BBITOJTHEHUS
paboT pa3HOTro YPOBHS CJIOXKHOCTH;
pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENILHOM J1eATeTbHOCTH.

HUHTYUIIUH, HaBBIKOB

UTOIoO

136

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, 11 ki1ace

Ne I'naBa/ Cogep:xanune matepuasa Koa-Bo | Ilequ 00y4enusi
IL./11. 4acoB
[ TPUTOHOMETPUUYECKHUE ®YHKIINU 20

Ob6nacth  ompeneneHUss W MHOXKECTBO  3HAYCHHM
TPUTOHOMETPUYECKUX (YHKIMHA. YETHOCTh, HEUYETHOCTH,
MEePUOJUYHOCTh TPUTOHOMETpUuecKux (pyHkuuid. CBoiicTBa
¢yHKIMu Y =C0SX u e¢ rpaduk. CpoicTBa (yHKIHU

y = sin X u e¢ rpadux. CpoiicTBa ¢yHKIUU Yy = tgX U ee
rpadguk. OOpaTHbIC TPUTOHOMETPUUECKHE (PYHKITUH.

Ilpeomemmnuvie yenu:

BBEJICHUE MOHATHS TPUTOHOMETPUYECKOH (PyHKINH;
dbopMHUpOBaHWE YMEHUH HaxOAUTh OOJACTh ONpeneNeHus |
MHO’KECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIHIA;

oOydeHHe WCCIeIOBAHUI0O TPUTOHOMETPUUECKUX (DYyHKUUNA Ha
YETHOCTh M HEUYETHOCTh M HAXOXKJCHHIO Mepuo/ia GyHKIIHH;

U3y4CHUE CBOKMCTB (QYHKIMHA Y =COSX, Yy=sinx, Yy=10X,

20




y =Ctgx, oOydeHHe TOCTPOCHHIO TpapukoB (PyHKIUH U
NPUMEHEHHUIO CBOMCTB (YHKIMHA TpU PELICHWH YPaBHEHUH W
HEPaBEHCTB.

O3HAaKOMJICHHE C OOPAaTHBIMU TPUTOHOMETPHUUECKUMHU (DYHKIUSIMH,
UX CBOMCTBaMU M rpaduKamMHu.

Memanpeomemmnuwie yenu:

3HAKOMCTBO C  MAaTEMaTHYECKHM  TOJIKOBAHHEM  ITOHATHUS
MEPUOUYHOCTH,  HMEIOIIEr0  BaXHOE  MHUPOBO33PECHUECKOE
3HAYEeHHE;

3HAKOMCTBO C (DHU3UYECKMMH SIBJICHHUSMH, OIMCHIBAEMBIMH C
MIOMOIIIBIO0 TPUTOHOMETPUYECKUX (DYHKIINH;

3HaKOMCTBO C CHHYCOMJIOM Kak TpaguKOM TapMOHUYECKHX
KoeOaHuii;

3HAKOMCTBO ¢  (QopMynamMH,  MO3BOJSIOIIUMU
npuOMIKEHHBIE 3HAYeHus Sin X W C0S X , ¢
MHOT'OYJIEHOB.

HaXO0OUTb
IIOMOIIBIO

Jluunocmmuoie uenu.

paciImpeHue npeACcTaBiICHUN 0 B3aUMHO OOPAaTHBIX IEUCTBUSX;
pa3BUTHE BBIYUCIUTEIBHON, aNTOPUTMUYECKON U rpaduueckoi
KYJIbTYPBI,

pPa3sBUTHC TBOp‘{eCKOfI HWHUIIMAaTHUBbI, UCCJICA0OBATCIIbCKUX YMCHI/II\/'I,
CaMOKPUTUYHOCTH.

IMPON3BOJHAS U EE TEOMETPUYECKUI
CMBICJI

19

[TpouzBoanas. [IpousBogHas crenennoi ¢Gynkuuu. [IpaBmma

Qg QepeHIIMpOBaHUS. IIpousBogHbIe HEKOTOPBIX
aneMeHTapHblX  (yHKuuid.  ['eomerpuueckuil  cMbICH
MIPOU3BOJHOM.

IIpeomemnmnvie yenu:

3aBeplieHne (HOpMHUPOBAHUS MPEICTABICHUS O Mpejesie YHCI0BOU
MOCJIeI0BATEIbHOCTH;

3HaKOMCTBO C TMOHATHUAMH TpeAena (QYHKIUMM B TOYKE U Ha
OECKOHEYHOCTH, U acuMnroTamu rpaduka QyHKUIUH, CO
CBOMCTBAaMH MPEJEIOB (PYHKITUH;

dbopMupoBaHue TpadUIeCcKOro MPEACTABICHUS O HEMPEPHIBHOCTH
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byHKIUY;

o0y4yeHHE BBISIBIICHUIO HETPEpPHIBHBIX (DYHKIHMI C OMOpOi Ha
oTpeieieHne HeMPEePBHIBHOCTH (PYHKIUH (B TOUKE; HA HHTEPBae);
3HAaKOMCTBO C MOHITHEM IPOU3BOIHON (YHKIIMU B TOUKE U €€
(UBHYECKUM CMBICIIOM;

¢dopMHpOBaHHE HAyaIbHBIX YMEHUH HaXOAWThb IPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIUH Ha OCHOBE OTIPEIEIICHNUS TIPOU3BOTHOM;
BJIaJICHHE npaBUIaAMU mddepeHIrpoBaHUS CYMMBI,
NPOM3BEACHUST W  YacTHOTO  JBYX  (YHKUWH, BBIHECCHHSA
IOCTOSIHHOTO MHOKUTEJIS 3 3HAaK POU3BOIHOI;

3HaKOMCTBO C JU(QQepeHIUpPOBaHUEM CIOXKHONH (QYHKIUM U
IPAaBUJIOM HAXOXAEHUS IPOU3BOAHOM 00paTHOM (QyHKIMH;
o0yuyeHHe HCIIOJIb30BaHUIO (HOPMYJIbl MPOU3BOJHOM CTEHEHHOM

yuxipn (X) = XP s m060ro AECTBUTENLHOTO YKCa P

(dbopMHpOBaHHE YMEHHUS HaXOIUTh MPOU3BOJHBIE SJIEMEHTAPHBIX
dyHKIHM;

3HAaKOMCTBO C T'€OMETPUYECKUM CMBICIIOM MPOU3BOIHON, O0yUeHUe
COCTaBJICHUIO YpaBHEHHUs KacaTelbHOW K rpapuky (QYHKIUH B
3aIaHHON TOYKE.

Memanpeomemmnuvle yenu:

UCMOJNb30BaHUE  (DU3MYECKOTO  CMbICIAa  MPOU3BOAHOM  JuIs
OnpeAesIeHUs CKOPOCTH ABUKEHUSI MATEPHAIbHON TOUYKH B JaHHBIN
MOMEHT BPEMEHMU;

YCTaHOBJICHHE CBSI3U MEX]ly 3HaU€HUEM MPOU3BOIHON (QYHKIUU B
JAHHOW TOYKE M TAHT€HCOM yIja KacaTelbHOM, MPOBEICHHOW K
rpaduKy GyHKINHU B TaHHON TOYKE;

(dhopMHUpOBaHKE TTOHATHS MPeJIea MOCIeI0BATEIFHOCTH TIIOMAICH

n
IMpaBUJIbHBIX 2 - YIr'OJIBHUKOB, BIIMCAHHBIX B OWH U TOT K€ KPYT.

Jluunocmmuoie uenu.

BOCIIMTAHME NMaTPUOTU3MA, TOPAOCTH 3a cBOIO0 PoauHy Ha mpumepe
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)KU3HH U JICSTEIbHOCTH OTEYECTBEHHBIX YYCHBIX — MATEMAaTHKOB
(JIo6auesckuii H.1.);

— pa3BUTHE a0CTpaKTHOTO MBIIICHHUS, dbopmupoBaHue
MPEJICTAaBICHUA O OECKOHEYHO OONBIINX W OECKOHEYHO MabIX
BCIIMYHHAX,

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYHUIIUHU, HaBBIKOB
CaMOCTOSITEIbHON NEITEIbHOCTH.

INPUMEHEHME ITPOW3BOJTHOM K
WCCJIEJJOBAHUIO ®YHKIIUI

19

Bospacranne wu  yObiBaHWE (QYHKIUU.  ODKCTPEMYMBI
¢byakiuu. IlpuMeHeHue NPOU3BOAHOW K TMOCTPOSHUIO
rpadukoB ¢pyHKIui. Hanbomnpinee 1 HauMeHbIIIee 3HAYCHUS
¢dbyskuu. BeimykiocTs rpaduka QyHKIMH, TOYKH Heperuoa.

Ilpeomemmnuvie yenu:

— o00ydeHue NPUMEHEHUIO [OCTATOYHBIX YCIOBUH BO3pacTaHUA U
yObIBaHHS Il  HAaXOXJIEHUS IPOMEXYTKOB MOHOTOHHOCTH
dyHKIM;

— 3HAaKOMCTBO C TIOHATUSIMH TOYEK O3KCTpeMyMa  (PYHKIIHH,
CTAllMOHAPHBIX M KPUTHYECKUX TOYEK, C HEOOXOAMMBIMU U
JIOCTaTOYHBIMH YCJIIOBUSMHU SKCTpeMyMa (yHKIUH;

— o0ydeHue MOMCKY (BBIYMCICHHIO) TOYEK dKCTpeMyMa (yHKIINH;

— oO0yuyeHue HaxXOXkJIECHUI0 HauOOJBLIEr0 U HAaUMEHBIIEr0 3HAUEHUN
(GYHKIIUH C TOMOIIBIO TPOU3BOTHOM;

— 3HAKOMCTBO C MOHSATHEM BTOPOU MPOU3BOJHON (PYHKIMH U €€
(U3NYECKUM CMBICIIOM;

— TPUMEHEHUE amnapara BTOPOW MPOU3BOAHOM AJI HAXOXACHUA
MHTEPBAJIOB BBIYKIJIOCTH M TOUYEK Mepernda GyHKIHUU;

— (¢opMupOBaHHE YMEHUS CTPOUTH rpapuKu PYHKIHI-MHOTOUJIEHOB
C IOMOIIBIO NEPBOX MPOU3BOJHON M BTOPOH MPOU3BOIHOM.

Memanpeomemmnuwie yenu:

— (¢opMupOBaHHE TPEACTaBICHUH 00 HKCTpeMaJbHBIX 3a/ladyax
(3amauax Ha ONITUMU3ALIMIO) B HAYKE, DKOHOMUKE, IIPOU3BO/ICTBE;

— o0yuyeHuWe  MeTOJaM  pelleHus  3a7ad Ha  HaxOXJACHHE
MHOTOYTOJTbHUKOB ~ HAaWOOJNbINEH  IIOMmAAW, BIHUCAHHBIX B
OKPYHOCTB;
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— oOydeHue MeTOJaM pEIICHUS 3aJad Ha HAaXOXKJICHUE BBICOTHI
KOHyca HamOOoJbIIero 0o0bEéMa, BIUCAHHOTO B cdepy 3alaHHOTO
paauyca;

- 06y‘I€HI/Ie MCTOAaM PpPCHICHUA MPUKIIAAHBIX 3a4a4, CBA3aHHBIX C
UCCIIC/IOBAHMEM XapaKTePUCTUK MPOIECCOB, MPOTCKAIOIINX B
¢usuke, OHONOTUU, XUMHH, SKOHOMHUKE U HWHTEPIPETUPOBATH
MIOJTyYCHHBIC PE3YJIbTATHI.

JIuunocmmnule yenu:

— BOCIHTaHUE NATPUOTHU3MA, TOPAOCTH 3a CBOO PonuHy Ha mpumepe
JKU3HU M JIEITEILHOCTH OTCUECTBEHHBIX YUYCHBIX — MATEMaTHKOB
(YeObmues I1.J1.);

— PAa3BUTHUC AHAJTIUTUYCCKUX CIIOCOOHOCTEH M HHTYUIIUKX B XOHI€
pelicHusd 3a4a4 Ha OITUMH3ALIUIO,

— pa3BUTHE BBIYMCIUTEIBHON, AJITOPUTMUYECKOH U TpadUvecKoil

KYJIBTYPHI.
IV WHTETPAJT 14
[TepBooOpasnas. IlpaBuiia HaxoXJIeHUS TEPBOOOPA3HBIX. Ilpeomemmnovie yenu:
[Inomans  KpUBOJMHEHHON  Tpameumu U HMHTErpai. — O3HAaKOMJIEHME C  TMOHATUEM  NepBooOpa3HOil, o0ydyeHue
Boruncnenue nnrerpanos. Beuncienue miomanei puryp c HaXO0XICHUIO nepBooOpazHoOi JUIs CTEIIEHHOHN u

IIOMOIIBKO  UHTETPAJIOB. HpI/IMeHCHI/IC HpOH3BO,Z[HOfI n
HHTCErpajia K peICHUIO IMTPAKTUYCCKUX 3aaay.

TPUTOHOMETPUUECKUX (DYHKIIHUI;
— O3HAaKOMJIEHHME C TIOHATHEM MHTETPUpPOBaHUA M OOyueHHe

OPUMEHEHHUIO  TpaBWJ  MHTETPUPOBAHMA MPU  HAXOXKICHUU
MepBOOOPA3HBIX;
— (opmupoBanue HOHATHS KPUBOJMHEHHON TpamnenuH,

O3HAKOMJICHHE C TIOHSATHEM OINpPEAEICHHOr0 MHTEerpaia, o0ydeHue
BBIYMCIICHHUIO TUIOIIAAN KPUBOJIMHENHOW Tpaneuuy B MPOCTEUIINX
Ciyyasix.

Memanpeomemnmnuwie yenu:

— BbIABIIEHWE (GUTYp, OTpPaHUYEHHBIX JAHHBIMH JIMHUSMHU, H
HaXO0XKJCHHE TUIoIaAe 3Tux Guryp;

— TIPUMEHEHHE UHTErpajoB Uil BbIBoJa (opMyasl 00BEMa
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HAKJIOHHOM IPU3MBI, TUPaMUbl, KOHYCA;
— HNPUMCHCHHEC MHTCTPAJIOB IJIA pCIICHUS (1)I/ISI/I‘ICCKI/IX 3aja4d,
— PCHICHUC 3a1a4 Ha IBUKCHUEC C TPUMCHCHUCM HUHTCIPAJIOB.
Juunocmuule yenu:
— Pa3BUTHUE BBIYUCIMUTEIBHON U AJITOPUTMHYECKON KYJIbTYpHI;
— paclMpeHue MPeACTABICHUI O B3aUMHO OOPATHBIX JIEUCTBUSIX.

KOMBHUHATOPHUKA.

12

[IpaBuno mnpousBenenus. IlepecTtaHoBKH.
Coueranus u ux cBoiicTea. bunom HeroTona.

Pa3zmerenns.

Ilpeomemmnuvie yenu:

— OBJAQJCHHE OJHUM M3 OCHOBHBIX CpEACTB IIOJCYETa 4YHCIa
pa3IMyYHbIX COEIMHEHU N (KOMOMHATOPHBIM IIpaBUJIOM
MIPOU3BE/ICHNUSA);

— 3HAKOMCTBO C IIEPBHIM BH/IOM COEAMHEHUI — NEPECTaHOBKAMHU;

— JIEMOHCTpalusi NPUMEHEHUs MpaBuiia MPOU3BEACHUS MPH BHIBOJIE
(bopMyIIbI UKCIIa TIEPECTAHOBOK U3 N AJIEMEHTOB;

— BIJIQJICHUE TIOHATHEM pa3MEIICHHs U3 M 3JIEMEHTOB No N. 3HaTh
dbopMyny Ui BBIYHCICHUS Amn - YUCJIa pPasMEIleHud u3 M

AJIEMEHTOB 110 N, YMETh NPUMEHSATH €€ IPU PELICHUHN 33/]a4;
— BIIQJICHUE MOHATHEM COYeTaHHWN 0e3 MOBTOPEHUH M3 M 3JIEMEHTOB
no Nn. 3uanue QGopMmyabl IS BeMHCIeHHs C' - dYHCia
m

BCEBO3MOXKHBIX COYETAaHMW U3 M 3JIEMEHTOB MO N, yMEHHe
MIPUMEHSITH €€ IPU PELICHUH 3a/1a4;

— yMEHHE pacKiaJbIBaTh CTeNeHb OnHoMa 1o ¢popmysne HrroToHa
IPU HAXOXKJIECHUH OMHOMHAIBHBIX KO3()(DUIIMEHTOB C ITOMOIIbIO
TpeyronbHuka Ilackansa. [IpuMeHsTh TONyYeHHBbIE 3HAHUSA MPU
pelIeHnN 3aay.

Memanpeomemmnuvle yenu:

— 3HAKOMCTBO C  pPOXJEHHEM KOMOMHATOPHUKM Kak  HayKH,
MO3BOJISIIONIEH aHAJIM3UPOBATh FOJIOBOJIOMKH M a3apTHBIE UT'PBL;

— TIpUMEHEHHEe KOMOHMHATOPHBIX METOJIOB B CTAaTHUCTUKE, T'€HETHKE,
JIMHTBUCTUKE, MPU PEIICHUH TPAHCIIOPTHBIX 3aJ]lay, MPU CO3/IaHUU
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U JIEKOIMPOBaHUs HU(PPOB, B UHPOPMATUKE U IP.

Juunocmmuuie yenu:

— pa3BUTHE AHATUTHYECKUX CIIOCOOHOCTEH U MHTYUIUH;

— MWHTETPUPOBAHWE B JIMYHBIA ONBIT HOBOH, B TOM 4HCIE
CaMOCTOATENIFHO TOIY4YCHHOW HH(pOpMAIHH.

Vi

3JEMEHTHI TEOPUU BEPOSITHOCTEM

12

CoOpituss. KomOunanmu  coObiTHil. [IpoTHBOMONIOKHBIE
coObITHs. BeposTHOCTb coObITHS. Cl10KEeHHEe BEPOATHOCTEH.
HesaBucumble  COOBITHS.  YMHOXCHHE  BEPOSTHOCTCH.
CraTtuctuueckas BEpOSITHOCTb.

Ilpeomemmnuie yenu:

— 3HAaKOMCTBO C PAa3JIMYHBIMU BHUJAAMU COOBITUH, KOMOMHALUSIMU
COOBITHI;

— BBEIEHHE TIOHATHS BEPOATHOCTH COOBITUS (B KIIACCHYECKOM
MOHUMAHUN) U O0y4YeHHE HaXO0XKJIEHUIO BEPOSTHOCTU CIy4YailHOTO
COOBITHSI C OUEBUTHBIMU OJIATONIPUSATCTBYIOIIUMHU UCXOAAMH;

— 3HAaKOMCTBO C TEOPEMOM O BEpPOATHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHII M €€ NMPUMEHEHHEM, B YAaCTHOCTH IPH
HAXO0X/IEHUH BEPOATHOCTH MTPOTUBOIOJIOKHOTO COOBITHUS;

— 3HAaKOMCTBO C TEOpEMOM O BEpOATHOCTH CYMMBI JBYX
MIPOU3BOIBHBIX COOBITU;

— UWHTYUTHUBHOE BBEJICHUE IMOHSATHUS HE3aBUCHUMBIX COOBITHH;

— o00ydeHHe HaxOXJEHHIO BEPOATHOCTU IPOU3BENEHHS JHO00ro
YrCIia HE3aBUCUMBIX B COBOKYITHOCTH COOBITUI;

— 3HaKoMcTBO ¢ dopmynoit bepHymim, paromeii BO3MOXKHOCTD
HaxOJIUTh BEPOATHOCTH PA3HOOOpPa3HBIX KOMOWHAIIMKA COOBITHI B
CepUsiX OIHOTUIHBIX OMBITOB, B KAKIOM H3  KOTOPBIX
¢bukcupyeMoe coobITHE TUOO0 TPOUCXOAUT, TUO0 HE IPOUCXOUT.

Memanpeomemmnuwie yeau:

— YMEHHE BBIYUCIIATH BEPOSITHOCTH COOBITHI B pEaIbHOM JKU3HH;

— (QopmupoBanue  mpeiacTaBieHHMM 0  Merogax — 00paboTKH
uHpOpMaLKH.

Juunocmnuvte yenu:

— (opmupoBanue MHUPOBO33PEHUS, COOTBETCTBYIOILETO

COBPEMEHHOMY YPOBHIO HayKH;
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— BOCIIMUTaHHUE MATPUOTU3MA, TOPAOCTH 3a CBOr0 PoauHy Ha nmpumepe
KU3HH U JCATEIHPHOCTH OTEYECTBEHHBIX YUYEHBIX — MATEMaTHUKOB
(MapkoB A.A., JIanynoB A.M., Konmoropos A.H., Xunuun A.A.,
I'nenenxo B.B.);

— Ppa3BUTHE CIOCOOHOCTH W TOTOBHOCTH BECTH JHAJIOT C JPYTUMHU
JIIOJIBMH B TPOIIECCE COBMECTHOM JI€ATEIILHOCTH.

Vil

CTATUCTUKA

10

Cayuvaiinbpie BenuuuHbL. L{eHTpanbHbIe TEHICHIMU. Mephbl
pasbpoca.

Ilpeomemmnuvie yenu:

— (opMupOBaHUE MOHITUS CIy4allHOW BEJIUYMHBI, MPEICTABICHUS O
paclpee/ieHuy 3HAYEHUN JUCKPETHOH CIIy4allHOM BEIUYMHBI B
BUJIC YaCTOTHOW TaOJIHIIbI,

— BBEICHHE TOHATHS TEHEPAIbHOW COBOKYIMHOCTH U BBIOOPKH,
JEMOHCTpAIHs MPUMEPOB PENPE3EHTATUBHBIX BBHIOOPOK 3HAUCHHIMA
CIIy4allHOH! BEJINYMHBI;

— (QopmupoBanue mpeACTaBICHUH OO0 OCHOBHBIX LEHTPAIbHBIX
TEHJICHLIUAX: MOJE, MEIHAHE, CPEAHEE U YMEHHs MX HaxOJIUTh B
yueOHBIX BbIOOpKaAX;

— oO0yyeHue TMpeACTaBICHUII O MaTeMaTHYeCKOM OXHUAaHUU W
YMEHUH BBIUUCIATH MAaTEMaTUYECKOE OXXKHUIAHHUE CIly4aiHOU
BEJIMYUHBI C KOHEYHBIM YHCIIOM 3HAYCHUMN;

— BBEJEHHE OCHOBHBIX Mep pa3dpoca 3Haue€HUH cCIy4aiHOI
BEJIMYUHBI: pa3Max, OTKJIOHEHUE OT CPETHETO, TUCIIEPCHUIO.

Memanpeomemmnboie yenu:

— paclIMpEeHUEe CPEIACTB MOJAEIUPOBAHUSA PEAIBHBIX IIPOLIECCOB U
SIBIICHUI;

— 3HAKOMCTBO C IPUMEHEHHEM 3HAHUN O CIy4YalHBIX BEJIMYHMHAX B
pPELIEHNH IPAKTUKO-OPUEHTHPOBAHHBIX 3aa4.

Juunocmnule yenu:

— pacIIMpEeHHE MPEACTABICHUIN O YHCIOBBIX MHOXKECTBAX;

— pa3BUTHE TOTOBHOCTH K CaMOOOpPAa30BaHMIO Ha NPOTSKEHUM BCEH
JKU3HH, KaK YCIOBUIO YCIEIIHOTO JOCTHKECHMS ITOCTaBICHHBIX
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1esieit B BRIOpaHHOM chepe AeaTeNbHOCTH.

VIl

SAK/IIOYUTEJIBHOE  IIOBTOPEHHME  KYPCA
AJIT'EBPBI n HAYAJ AHAJIN3A I1PU
MNOATOTOBKE K UTOIOBOM ATTECTAIIMA 110
MATEMATHKE

30

Pewrenne npocTeninx TMHEHHBIX, KBAIPaTHBIX,
panroHaTBHBIX, TOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB. PerieHre HepaBeHCTB OBBILIEHHOIO YPOBHS
CJI0)KHOCTH (KBaJpaTHBIX, I0KA3aTEJIbHBIX,
UppalnoHalbHbIX, Jorapudmuyeckux). Pemenue cucrem
HEPABEHCTB ITOBBIIIEHHOIO YPOBHS CI0KHOCTH
(KBa/ipaTHBIX, IOKA3aTENIbHBIX, PALIUOHAJIBHBIX,
norapudmuueckux). Urenne rpaukoB 3aBUCUMOCTEH,
UHTepIpeTanys nHPOpMaLny, IPEeICTaBIEHHON Ha HUX,
yMeHHe JienaTh BeIBObl. IHTepripeTanus nunpopmanumy,
IIPEACTABICHHON Ha AMarpaMMax U YMEHHUE J€JIaTh BbIBO/BI.
I'eomeTprueckuii 1 GU3NUECKHUI CMBICI IPOU3BOJHOM.
[IpuMeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (DYHKIUIL.
Pemenue 3agau Ha ABMKeHHE. J[BM)KEHHE NPOTSKEHHBIX
ten. JBmwxkenue mo Boge. CpenHsis CKOpOCTb. 3ajadydM Ha
IIPOU3BOAUTENBHOCTh. Pemenue 3anay Ha Temy: «llonsTue
BeposATHOCTH. [IpakThyeckue 3agaud Ha  BBIYKCIICHHE
BeposTtHocTe.  Ilpocreiimme mpaBwia U QOpMyIbI
BBIYHMCIICHHS BEPOSTHOCTEW». PelieHne 3a1a4 Ha MPOLEHTEI
C DKOHOMHYECKUM CoZiepKaHneM. MeToabl penieHus 3a1ad ¢
napameTpamu (aHaJIUTUYECKH, Tpaguueckuii). YpaBHEHUS:

KBaJIpaTHbIE, UppalMOHAIIbHBIE, MOKa3aTeNIbHbIE,
norapupMUUEcKue, TPUTOHOMETPUUECKHE.
Hepasencraa: KBaJIpaTHbIE, MOKa3aTebHbIE,

JIOFapI/I(I)MI/I‘-ICCKI/IC. Pemienne 3amau Ha ACINMOCTD, 3aJa4d C
OCJIOYUCICHHBIMH HEU3BCCTHBIMU.

Ilpeomemmnuvie yenu:

— yMmeTh pemats 3amanus tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 us
nemoHcTpauvoHHo  Bepcun  (AEMO) EI'D  (nmpoduibHblil
YpOBEHB);

— BIAJETh NMpueMaMu pemieHus 3amad tuma 13, 15, 17, 18, 19 u3
JEMO EI'D.

Memanpeomemmnuie yenu:

— YMEHHE CaMOCTOSITENIHO OIpEeNeNiaTh IeJId CBOEro OOydeHus,
CTaBUTh M (HOpMyIMpoBaTh AJisi ce0s HOBBIC 3a1aud B ydeOe U
MIO3HABATENIbHOM JEATENbHOCTH, pa3BUBaThb MOTHUBBI M HMHTEPECHI
CBOEI1 M03HABATEIbHON JESITENbHOCTH;

— yMEHHE CaMOCTOSATENIbHO TIAHUPOBATh MYTU JOCTHKEHUS 1ieNiei, B
TOM 4YHCIIe albTEepPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Haubojee
3¢ (deKTUBHBIE CHOCOObI peHIeHHs] Y4eOHBIX M I103HaBATEIbHBIX

3ajad4;
— pa3BUTHE YMEHUH CaMOCTOSITENIbHO OCYIIECTBIISATH,
KOHTPOJIMPOBaTb M KOPPEKTUPOBATh JEHCTBUS B  IpoLEcce
0000IIeHNs,  CUCTEeMaTH3allMl U pAaCHIMpeHHs  3HAHH,
MOJIYYEHHBIX B OCHOBHOM IKOJIE;
— (QopmupoBaHHe  yMEHHH  CAMOCTOSITEIBHO  OCYILECTBIIATH,

KOHTPOJIUPOBaTh M KOPPEKTUPOBATh CBOIO JIEATEIBbHOCTh TpHU
BBITTOJTHCHUH 3aJIaHHI;

Jluunocmmuowie yenu:

— (opMupoBaHHE OCHOB CAMOBOCIIMTAHHS B IMPOIECCE BBIMOTHEHUS
paboT pa3HOTO YPOBHS CJIOXKHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,

HHTYWIIMH, HaBbIKOB

28




CaMOCTOSITEIbHOU JIEITEIILHOCTH.

UTOIro

136

I'eometpus, 10 kaace

Ne I'naBa/ Cogep:xanune matepuasna Kou-Bo | e o0yueHus
IL/11. 4acoB
[ MOBTOPEHUE. BBEJIEHME B ITPEJIMET 10

TpeyronbHukH, KJ1accupuKanus TPEYTrOJIbHUKOB,
3aMeuaTeNIbHbIE JIMHUM W TOYKM B  TPEYTOJIbHHKE.
PaBHOOepeHHBIE 1 PaBHOCTOPOHHUI TpPEYTOJIbHUKH UX
cBoiictBa. OKpYyKHOCTb, BIIMCAaHHas B TPEYrOJbHUK,
OKpPY>KHOCTb, OITMCaHHAsI OKOJIO TPEYTOJIbHUKA.

PaBeHctBO M momoOue TpeyroabHUKOB. CpenHss JIHHUS

TPEYrOJIbHUKA. IIpssmoyronbHbIe TPEYrOJIbHUKH.
Tpuronomerpuyeckue (GyHKIUM OCTpbIX yrioB. Ilnomane
TPEYrOJIbHUKA.

UYeTbIpeXyrodbHUKH, KiIacCU(UKAIUSA YEThIPEXYTOJbHHUKOB,
CBOMCTBA U NPU3HAKU MapajuielorpaMMa, MpsIMOYroJIbHUKA,
KBajparta, poMm6a. Tpaneuusi, cpeiHss IUHUS TPareunu.
OKpy»KHOCTb, BIIMCAaHHAs B YETBIPEX YT OJIbHHUK.
OKpy>KHOCTb,  ONHCAaHHAs OKOJO  YEThIPEXYyroJIbHUKA.
@opMyJIbl IIONIAIEN YETHIPEXYTOJIbHUKOB.

OKpy>XHOCTB. YTJIBI U OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO.
IIpenmer  crepeomeTpun.  AKCHOMBI ~ CTEPEOMETPHH.
Hexotopsle cieacTBUs U3 aKCHOM.

Ilpeomemmnuie yenu:

CHCTEMaTU3alMs 3HAaHUKW O TPEYroJIbHUKaX, IPUMEHEHUE CBOWCTB
MeAraH, OMCCEKTPUC, BBICOT JIJISl pEHICHUS 3a/1a4;

BJIAJICHUE TOHSATUEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHUE
MPUBOAUTH TMPUMEPHI. YMeHue (OpMyIupoBaTh M JOKA3bIBAThH
CBOICTBAa W TMPHU3HAKH DPABHOOEAPEHHOTO W PaBHOCTOPOHHETO
TPEYTrOJbHUKOB;

YMEHHE JIOKa3blBaTh, YTO B TPEYrOJbHUK MOKHO BIIUCATH
€UHCTBEHHYIO OKPYKHOCTb U OKOJIO TPEYTrOJbHUKA MOKHO
OIKCATh €MHCTBEHHYIO OKPYKHOCTb;

yMeHne (HOpMyIHpOBaTh MPU3HAKM PABEHCTBA U MOAOOHS
TPEYroJIbHUKOB, CBOMCTBA CPEIHEHN JIMHUY;

YMEHHE BbIPakKaTb CTOPOHBI IPSAMOYTOJIBHOIO TPEYTOJIbHUKA YEPE3
OJHY W3 JAHHBIX CTOPOH U OCTPBINA YIoJI;
YMEHHE BBIBOJUTH  (OPMYIBI IS
TPEYTrOJbHUKOB;

ymeHue popMyInpoBaTh CBOMCTBA U MPU3HAKH MapaJljIeiorpaMmma,
MPsIMOYTOJIBHHKA, KBapaTa U pom0Oa;

HaXO0XIACHUA  IIoImaan
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— yYMEHHuE BBIBOAUTH (POPMYILY JUIsl HAXOXKIACHUS JUIMHBI CpeiHen
JIMHUU Tpaneiuu;

— yMeHue (HOpMyIHpOBaTh YCJOBHS, NMPU KOTOPBIX OKPYKHOCTH
MO>KHO BIIHCATh B YETHIPEXYTOJbHUK U OMUCATH OKOJIO HETO;

— YyMEHHE BBIBOJUTH (QOpMYJbl IUIOHIAJIed IPSAMOYrOJbHHKA,
KBaJipaTa, napauienorpamma, pomoa, Tpamneiud;

— yMmeHue (GopMynHpOBaTh U JOKa3bIBaTb TEOPEMBI O BIHCAHHBIX
yriax, 00 yriie MexAy KacaTelbHOM M XOpIoil, 00 oTpe3kax
MEPECEKAIOIMINXCS  XOpJ, O KBaapare KacaTeJbHOW. YMeHue
BBIBOJIUTH (DOPMYNBI i BBIYHCICHUS YIJIOB MEXKIY IBYMS
CEKYIIUMHU, TPOBEICHHBIMU U3 OJTHON TOUYKH;

— yYMEHHE MEPEeUUCIISITh OCHOBHBIC (UTYPHI B TPOCTPAHCTBE (TOUKA,
npsiMasi, TUIOCKOCTh), (hOPMYJIMPOBATh aKCHOMBI 00 MIX B3aWUMHOM
PaCIOJIOKEHUN W WIUTFOCTPUPOBATH 3TU aKCHOMBI MPUMEpaMU W3
OKpY’KaloIllel cpebl;

— yMeHue (GopMyIaMpoBaTh M JOKa3blBaTb TEOPEMY O IUIOCKOCTH,
MPOXOASAIIEH Yepe3 NpsAMYI0 U HE JIEKAIlYy0 HAa HEHl TOUKy, U
TEOpEMY O IJIOCKOCTH, MPOXOJAILIEH depe3 ABE MepeceKarorecs
npsiMbIe.

Memanpeomemmnbwie yenu:

— TOATrOTOBKAa K TMNPUMEHEHHIO 3HAaHUH 10  [UJIAaHUMETPHH,
MOJIy4YEHHBIX B OCHOBHOM WIKOJE, K H3YYEHHUIO CTEPEOMETPHH,
TPUTOHOMETPHUH, MATEMATHIECKOTO aHAIH3a;

— pa3BUTHE yYMEHUI CaMOCTOSITEIIbHO OCYILIECTBJIATh,
KOHTPOJIUPOBaTh M KOPPEKTHUPOBATH JACUCTBUS B IIpoliecce
0000mIeHNsI,  CUCTeMaTH3allMd W PaCIIMPEHUS 3HAHHMH,
MOJIYYEHHBIX B OCHOBHOM IIKOJIE;

Jluunocmmuuie yenu:

— cHucTeMaTu3allds 3HAaHUW TO0 TUTAHUMETPHUH, TONYyYEHHBIX B
OCHOBHOM  mikone, i d3((EeKTUBHOTO OCBOEHHUS  Kypca
CTEPEOMETPUU W ycmemHon noarotroBku k EI'D mo mpodunbHOiA
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MaTEMAaTHKE;

pa3BHUTHE TOTOBHOCTH K CaMOOOpPa30BaHUIO HAa MPOTSHKEHUU BCEH
JKU3HU, KaK YCJIIOBHUIO YCIIEUTHOTO JOCTHIKCHHSI TMOCTaBICHHBIX
1esei B BEIOpaHHOU cepe AesITeIbHOCTH

pacurpeHre MpeICTaBICHU 00 aKCMOMATHYECKUX IMOCTPOSHHSIX
reoMeTpuu (Hay4YHOU TEOPHUH).

HMAPAJUIEJIBHOCTH ITPSIMBIX U IIOCKOCTEN

16

[lapamienbHOCTP  HPSAMBIX, NPAMOM U IJIOCKOCTH
(mapannenbHble  HpsIMbIE B IPOCTPAHCTBE, IPHU3HAK
rapajuieIbHOCTH MPSIMBIX B MIPOCTPAHCTBE).
[TapamnensHOCTh HOpPSIMOMI W IUIOCKOCTH.  B3anmmHoe
pacroyioxkeHue MPSAMBIX B MIPOCTPAHCTBE.
CkpeuuBatouiyecsi npsiMble. YTIJIbl C COHaNpaBiICHHBIMU
CTOpOHaMH. B3aumHOe  pacnonoxeHue MNpsMBIX B
MIPOCTPAHCTBE. YTON MexAy npsameiMu. IlapamiensHbie
mwiockoctd.  CBoicTBa  MapaJIENbHBIX  IJIOCKOCTEH.
Terparap. Ilapamnenenunen.  Iloctpoenne — ceueHwmit
TETpadpa U MapajuieenuIea.

Ilpeomemmnuvie yenu:

(hopMHUpPOBaHKE TMOHATUS MMAPATUICIBHBIX MPSAMBIX B IPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O MapaICNIbHBIX MPSIMBIX;
(dbopMupOBaHUE MPEACTABICHUSI O BO3MOXKHBIX CIIydasx B3aUMHOTO
pPacIoIOKEHUs MIPSMOM U IIIOCKOCTH;

JI0Ka3aTeIbCTBO YTBEPKIACHUN O MApPALUIETbHOCTH TMPAMON H
IUIOCKOCTH (CBOMCTBA M MPHU3HAK);

(dbopMHpOBaHUE MPEACTABICHUI O BO3MOXHBIX CIIy4asiX B3aUMHOTO
pPacIoIOKEHUs IBYX MPSAMbBIX B IPOCTPAHCTBE;

BBE/ICHHE IMOHATUSA CKPEHIMBAIOIIUXCA NPSIMBIX, JT0Ka3aTEIbCTBO
TEOPEMBI, BBIPAKAIOIIEH IMPU3HAK CKPEUIMBAIOIIUXCA NPSIMBIX, U
TEOpEMBbl O  IIJIOCKOCTH, TMPOXOAAIIEHd uepe3 OAHY U3
CKPELIMBAIOMIMXCS MPSAMBIX NapajIeIbHO APYron MPsSIMOM;
BBEJICHUE TIOHATHS COHANpAaBICHHBIX JIydel, J0Ka3aTelIbCTBO
TEOpeMBbI 00 yrilax ¢ COHANpaBJIEeHHBIMU CTOPOHAMHU;
dbopmupoBaHue MOHATHS MapayIeabHbIX IUTOCKOCTEH,
JIOKA3aTeNbCTBO  YTBEPXKICHUS O TMpU3HAKE M  CBOMCTBAX
napajuieIbHbIX MJIOCKOCTEH;

(dhopMHUpPOBaHKE TIPEICTABICHUA O TETPAdApe W MapaUIe/ICIHUIC/IE,
JEMOHCTpallMsl Ha uepTekax M MOJENSIX UX DIEMEHTOB,
n3o0paxeHne HSTUX (UTYp Ha PHCYHKAX, MIUTFOCTpAlUs C WX
MTOMOUIBIO PA3IMYHBIX CIIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSIMBIX
U IIJIOCKOCTEN B NPOCTPAHCTBE, 10KA3aTEIbCTBO YTBEP)KIEHUS O
CBOMCTBax NapajuielIeUuneaa;
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— BBEJEHHE TIOHATHS CEUYeHMs], I[OCTPOEHHE CEUeHHH TeTpaspa
(mapamienenurnena), aHajdu3 BO3MOXHBIX  BHJIOB  CEUCHHUH,
3HAKOMCTBO C METOJIaMHU [TOCTPOECHHUSI CEUEHUH.

Memanpeomemnule yenu:

— YMEHHME pacro3HaBaTh Ha YEPTEKax, MOJEISAX U B PEAIbHOM MUpE
reoMeTpuyeckue (purypsl u Tesna (MHOrOrpaHHUKM), IPUMEHSATh UX
CBOICTBaA ITPY MOJAEIMPOBAHNN B €CTECTBEHHO-HAYUHbIX 00JIaCTsIX.

Juunocmmnuwie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOI'O BOOOPaKEHHSI M MBILUICHUS IPH
U3y4E€HUH MHOTOTPAHHUKOB U UX CEUCHH.

HNEPIEHIUKYJSIPHOCTD IPSIMBIX U
IJIOCKOCTEM

18

IlepnenukynspHbie IpsiMbIE B IIPOCTPAHCTBE.
[TapamtenpHble NpsIMbIE, MEPIEHIUKYIISPHBIE K IUIOCKOCTH.
IIpu3Hak MNEpPHEHIUKYIAPHOCTH MIPSAMOM U IIOCKOCTH.
Teopema o0 nOpsAMOW, NEPHECHIUKYISIPHOM IUIOCKOCTH.
Paccrosane ot TOukM 10 miockoctu. Teopema o Tpex
MEPHNEHIUKYISIPAX. YTON MEXIy INpsSAMOHM M IUIOCKOCTBIO.
JByrpanubii yrona. IIpusHak nNEepHneHAMKYISIPHOCTH ABYX
IIJIOCKOCTEM. [IpssMOyTONBHBIN MapaJlJIeIIeTIHIIe I
Tpéxrpannsliii yroja. MHOrorpaHHsli yro.

Ilpeomemmnuie yenu:

— JI0Ka3aTeJIbCTBO TEOPEMBI, BbIpaXkaromieu MIPU3HAK
NEPNEeHIUKYIAPHOCTH TMpPSIMOW U IUIOCKOCTH, M TEOPEMBI O
CYLIECTBOBAaHUM M E€AMHCTBEHHOCTH TNPAMOH, MPOXOSILEH Yepes3
JAHHYIO TOUKY U NMEPHEHAUKYISIPHYIO JaHHON TUIOCKOCTH;

— peuleHHe 3a]a4 Ha BBIUMCICHHME U JI0Ka3aTeIbCTBO, CBSA3aHHBIX C
NEPIEHIUKYJIAPHOCTBIO NMPSMOM U IIIOCKOCTH;

— BBEJCHME MOHATUS NEPIEHIUKYJsApa U HAKIOHHOW K IUIOCKOCTH,
MPOEKIIMH HAKJIOHHOM, pacCTOSHUA: OT TOYKH JI0 IJIOCKOCTH,
MEXIy NapauIeIbHBIMM IUIOCKOCTSMM, MEXIY IapajliebHON
MPSIMON U TNIOCKOCTBIO, MEXK/Y CKPELIMBAIOIIUMHUCS MPSIMbIMHU;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX NEPIIEHIUKYIIApaX U MIPUMEHEHHE
€€ P pEeLICHNH 33]1a4;

— BBeJICHHE MOHATHUS OPTOTOHAJIBHOM NMPOEKIUU TOUKH ((PUTyphl) HaA
IJIOCKOCTB;

— BBEJCHHE MOHATHS YIiIa MEXIY IPSIMON U IIIOCKOCTHIO;

— BBEJCHHE T[OHATUS JBYTPAaHHOIO  yrja, €ro HW3MEepeHHs,
O0O0BSICHEHHE, YTO TAKOE YTOJI MEXIY IepPEeCceKatoIUMHC
IUIOCKOCTSIMU U B KAKUX IIPEJIENaxX OH U3MEPSIETCS;
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dbopMUpOBaHUE MPEICTaBICHUS O B3aUMHO MEPHEHAMKYISPHBIX
IJIOCKOCTSIX, JI0Ka3aTeJIbCTBO TEOPEMBI 0 MpU3HaKe
NEePHEHIUKYISIPHOCTH JBYX IJIOCKOCTEH;

ornpezesieHue IPSIMOYToJIbHOTO Napajuiesenureia, 10Ka3aTeabCTBO
YTBEPKJICHUI O €r0 CBOMCTBAX;

BBEJICHUE TMOHATUS MHOTOTPAHHOTO yria (TpEXTrpaHHOro),
JIOKA3aTeIbCTBO YTBEPXKIACHHUS O TOM, YTO KaXKABIA MIOCKHH yros
TPEXTPAHHOTO YIJIa MEHBIIIE CYMMBI IBYX APYTHX IJIOCKUX VIJIOB,
U TEOPEMbl O CyMM€ IUIOCKHMX YTJIOB BBIIIYKJIOTO MHOTOIPAHHOTO

yria.

Memanpeomemmnuwie yenu:

YMEHHE paclio3HaBaTh HA YepTekax U B PEAIBHOM MHUPE
napajjiCJIbHbIC u NEPNCHAUKYJIAPHBIC IIJIOCKOCTH,
CKPEIMBAIOIINECS U NEPECEKAIOIIMNECS NIPSAMBIE, ONPEAENATh YOl
MEXIy IPSIMOM U INIOCKOCTBIO;

yYMEHHUE paclOo3HaBaTh Ha YyepTexkax, MOACIAX U B pealbHOM MUpE
reoMeTpuueckue GUrypsl 1 Teaa (MHOTOTPaHHUKH), TPUMEHATh X
CBOMCTBa IIpru MOACIIMPOBAHUHN B €CTCCTBCHHO-HAYYHBIX o0J1acTax.

Jluunocmmuoie uenu.

pa3BUTHEC TIPOCTPAHCTBEHHOI'O BOO6p8.)KCHI/IH U MBIIUICHUSA TIpH
HU3YUCHUHU MHOTOI'PDAHHHUKOB.

MHOI'OI'PAHHUKH

12

[lonsstne MHororpannuka. IIpusma. I'eomerpuueckoe Teno.
Teopema Diinepa. IIpoctpancTBenHas teopema I[Iudaropa.
[Mupamuna. [IpaBunbHas nmupamuaa. YcedeHHas NMUpaMuiaa.
Iloctpoenne  ceuennii  nupamuna.  Cummerpus B
npoctpancTBe. [loHsATHE TPaBUIBHOTO MHOTOI'PAaHHHKA.
DneMEeHTbl CHMMETPHUH NPAaBUIbHBIX MHOIOI'PAaHHUKOB.

Ilpeomemmnoie yenu:

BBEJICHUE TIOHATHSI MHOTOTPAHHUKA, €T0 JIEMEHTOB, BBHIITYKIIOTO
MHOTOT'paHHHKA, TPUMEPbI MHOTOTPAHHUKOB,;

BBCJICHWE IIOHATHS T'EOMETPHUYECKOTO Tella, JI0Ka3aTelIbCTBO
TEOpeMBI Dilliepa IS BBITYKIbIX MHOTOIPAHHUKOB;

BBEJICHUE TOHATHUS NPU3MBI (IIPSIMOI, HaKIIOHHOW, MPaBUIBHOIN),
n300pakeHHe MPU3MbI Ha PUCYHKE;

ompesieNieHue TOHITHS TUIOIIAh MOIHOW (OOKOBOM) MOBEPXHOCTH
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MIPU3MBIL;
BBIBOA  (opMynBl  IUIOIIAAM  OPTOTOHAIBHOM  MPOEKIUH
MHOTOYTOJIbHUKA M JI0Ka3aTeIbCTBO MPOCTPAHCTBEHHON TEOPEMBI
[Tudaropa;

BBEJICHUE TIOHATUN: TMUpaMHa, YCEUCHHAs MNHpaMUAa, UX
HIIEMEHTOB;

ompejieieHue  MUIOIMAau  MOoJdHOW  (OOKOBOIM)  MOBEPXHOCTH
MUPAMHU/JIBI, YCEUCHHOW MUPAMHU/IBI,

BBCJICHUE TMIOHITUS TPABWIBHOW TNHUPAMUIBI, JOKa3aTEIbCTBO
YTBEPKACHHUI O CBOMCTBaX e¢ OOKOBBIX peOep, OOKOBBIX rpaHel U
TEOpEMbl O IUIOIIAAM OOKOBOMl IMOBEPXHOCTH IpPaBUIbHOMN
MUPAMHU/IBL;

pellieHre 3a7a4 Ha BBIYMCIIEHUE M JIOKA3aTelIbCTBO, CBSI3aHHBIX C
NUpaMUIaMy, 3a]1ad Ha MOCTPOEHHUE CeUEHUH NMupaMu;
ONpesielIeHne TOYeK, CHUMMETPUYHBIX OTHOCHUTEIBHO TOYKH
(mpsiMoii, TIOCKOCTH), WEHTpa (OCH, TMJIOCKOCTH) CHMMETPUHU
burypsr;

BBEJICHUE TIOHATHS MHOTOTPaHHHKA, MPABUILHOTO MHOTOTPaHHUKA,
JI0Ka3aTeIbCTBO, 4To HE CYIIIECTBYET MPaBUIBHOTO
MHOTOTpaHHHKA, TPaHSMH KOTOPOTO SBIISIOTCS TpaBUIBHBIE N-
VTOJIBHUKU TIpH N > 6 , BHUJBI MPAaBHIHHBIX MHOTOTPAHHUKOB WX
AJIEMEHTBI CHMMETPHH.

Memanpeomemmnuvle yenu:

JIEMOHCTpAIMsl TPUMEPOB (PUTYp, OOJIAJAIOMNUX DIIEMEHTAMH
CUMMETPUHU B UCKYCCTBE, apXUTEKTYpe, TEXHUKE, IPUPOJIE;

YMEHME PAcIIO3HABATh Ha YEPTEXaX, MOJENSIX U B PEAJbHOM MUDE
reoMerpuueckue GUrypsl U Teaa (MHOTOTPAaHHUKHU) MPUMEHSTh UX
CBOWCTBA ITPH MOJICIIMPOBAHUH B €CTECTBEHHO-HAYUHBIX 00JIACTSX.

Jluunocmmuouie uenu.

Pa3BUTHEC TPOCTPAHCTBECHHOI'O B006pa)KCHI/I${ U MBIIUICHUSA TIpH
HN3YUCHUHU MHOT'OT'PaHHHKOB,
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BOCIIUTAHHUE ICTETUUYECKOM KYJIbTYpHI IIPH U3y4YE€HUU U300pakeHni
MPaBUJIBHBIX MHOTOTPAaHHUKOB.

IHOBTOPEHMUE

12

Pemienune 3amau Ha Tembl: «lIpaBunbHas nupamuga, €€

aneMeHThl»; «lIpaBunpHas TpeyrojabHas NUpaMuja, e
JIEMEHTBDY; «IIpaBunbHas YeThIPEXyrojbHas
(wecTuyroapHas) nupaMuia, €€ aeMeHTol»; «lIpusma u ee
atemenTbl. Ilpamas npusma. IlpaBunbHas  npusMma.

[IpaBunbHas TpeyroypHas npusmay; «llapamrenenumnen, ero
asieMeHTshl. [IpsMoyronbHbil napamuienenunean. Ky6.»

Ilpeomemmnoie yenu:

yMeTh peliaTh 3aJaHus TUHa 6 U3 JEeMOHCTPALlMOHHOW BEpCUU
(AEMO) EI'D (nmpoduinsHBIN ypOBEHB);

yMeTh peliaTh 3ajaHus TUHa 8 U3 JEeMOHCTPAllMOHHOW BEpPCUU
(AEMO) EI'D (mpodunbHbi ypOBEHb) O MUpaAMHUAAX, MPU3MAaX,
napajuiejenuneaax, Kyoe;

BIIQJICTh TPUEMaMHU pEIIEHUS 3aJad Ha JIOKa3aTeIbCTBO U
Boruncienne tuna 14 uz JJIEMO EI'D o TpeyrojbHbIX MHUpaMHUIAX,
0 MUpaMUaax, Npu3Max, napajiefenunenax, Kyoe;

BIIQJICTh TMPUEMaMH pEIIEHUs 3a/Jad Ha JI0KAa3aTeIbCTBO W
Bbhluncienue tuna 16 uz JIEMO EI'D.

Memanpeomemmnuvle yenu:

YMEHHE CaMOCTOSITEJIbHO OIpPEeNiTh LEeI CBOero oOyueHwus,
CTaBUTh M (hopMyaupoBaTh i ce0s HOBBbIE 3a/Jaud B yueOe U
MO3HABATEJIbHON N1€ATEIbHOCTH, Pa3BUBaThb MOTHUBBI M HMHTEPECHI
CBOEH IM03HABATEIBHON JESTEIBHOCTH;

YMEHHE CaMOCTOSITEIIbHO TIAHUPOBATh ITYTH JOCTHXKEHUS LIeJieH, B
TOM 4YHCIIe albTE€pPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Haubolee
s deKkTuBHBIE CHOCOObI penieHHus] y4eOHBIX M I103HaBATEIbHBIX
3ajad4;

pa3BuTHE YMEHUH CaMOCTOSITENIbHO OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh JEHCTBUS B IpoLecce
0000I1IeHNs,  CUCTEeMaTH3allMl U pAaCHIMpeHHs  3HAHHI,
MOJIyYEHHBIX B OCHOBHOM IIKOJIE;

dbopMUpOBaHHE  YMEHHIl  CaMOCTOSITENIBHO  OCYILECTBIISTH,
KOHTPOJIMPOBaTb M KOPPEKTHPOBATh CBOIO JEATENBHOCTh IPHU
BBLITTIOJTHEHUHN 3aJJaHUI;

Jluunocmmuoie yeau:
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(bopMUpOBaHHE OCHOB CAMOBOCIHTAHHS B IPOIECCE BBIMOTHEHHUS
paboT pa3sHOTO YPOBHS CIIO)KHOCTH;
pa3sBUTHE TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSTEIILHOM JISSITEIbHOCTH.

HHTYWIIMU, HAaBBIKOB

UTOIO

68

I'eometpus, 11

KJIacC

Ne I'naBa/ Cogep:xanune matepuasa Kou-Bo | e o0yuenus
IL./11. 4acoB
| HUJINHIP, KOHYC U HIAP. 14

[lonsatne wwimmHapa. Ilnomaas MOBEPXHOCTH LMIMHIpA.
[TonstTue konyca. Ilnomanas TMOBEPXHOCTH  KOHYcaA.
Yceuennslit konyc. Cdepa u map. BzanmHaoe pacnonoxenue
chepsl M TIOCKOCTH. KacarenmpHas IUIOCKOCTH K cdepe.
[Tnomane cdepbl. B3aummnHoe pacrnonoxkeHue cdhepsl U

npsimoii.  Ccdepa, BhnucaHHas B LUWJIMHIPHYECKYIO
noBepxHocTb.  Cdepa, BnHMcaHHasT B KOHHYECKYIO
noBepxHOCTh. CedeHMs] UMIMHIPUYECKOH TOBEPXHOCTH.

CeueHHS KOHUYECKOU IMOBCPXHOCTH.

Ilpeomemnuie yenu:

BBE/JICHHE  TMOHATHUA  UWIMHAPUYECKOW  IOBEPXHOCTH, €€
oOpa3yromield U ocH, U300pakeHHe IWIMHApPAa M €ro CeYeHHs
IIJIOCKOCTBIO, MIPOXOASAIIEH yepes OCb, IIJIOCKOCTBIO,
MEPIICHAUKYIISIPHOMN K OCH;

omnpeneneHre TUiomaal 00OKOBOW MOBEPXHOCTH IUIMHAPA, BBIBOJ
bopMynbl I BBIUMCICHUS OOKOBOM M TOJHOM IMOBEPXHOCTH
HUJTUHAPA;

BBEJICHUE TIOHATHUS KOHUYECKOW TOBEPXHOCTH, €¢ 0Opa3yIoIIHX,
BEpIIMHBI M OCH, H300paKEHHWE KOHYyca U €ro CEeYCHUs
IIJIOCKOCTBIO, MIPOXOASAIIEH yepes 0Cb, IIJIOCKOCTBIO,
MEPIICHAUKYIISIPHOM K OCH;

oTpe/ieJIeHue TOHSTHS TIIOMAaId OOKOBOW MOBEPXHOCTH KOHYCA,
BBIBOZ (OpMYJIBI  JJIi  BBIYHCICHHS OOKOBOW W TOJHOU
IMOBEPXHOCTH KOHYCA.

BBEJICHUE TOHSTHUS YCEYCHHOTO KOHYCa, BBIBOJA (POPMYIBI IS
BBIUHCIICHHSI TUTOMIAId OOKOBOW M TIOJHOW TOBEPXHOCTH
YCEUECHHOT'0 KOHYCa;
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— ompenaeneHue chepsl U mapa, uxX MeHTpa, paanyca, JMaMmeTpa;

— HCCJIENIOBAaHHWE B3aWMHOTO PAaCIHOJIOKEHHUSI Chepbl U IIOCKOCTH,
JI0KAa3aTeJIbCTBO TEOPEMBI O CBOWCTBE W MPHU3HAKE KacaTeJlbHOU
IJIOCKOCTH;

— BBEJCHHE IMOHATHS «IUIOMIAAh CQEpb», BBIBOJ (OPMYIBI IS
BBIYHCIICHHS TUTOMAIH cepsr;

— HCCJIEI0OBAaHKE B3aUMHOTO PACIIOJIONKEHUS C(Hephl U MPSIMOK;

— BBeJCHHE TMOHATUSA c(depbl, BIUCAHHON B IWIMHIPUYECKYIO
(KOHMYECKYI0) TOBEPXHOCTb;

— HCCJIEIOBAaHUE  BO3MOXXHBIX  CEUEHUM  LMJIMHAPUYECKOH U
KOHUYECKOW MMOBEPXHOCTH;

— pelIeHHWE 3a7a4 Ha BBIYMCIICHHE IUIONIAU OOKOBOW M ITOJTHOM
MOBEPXHOCTU IMJIMHIpPA, KOHYCA, YCEUCHHOTO KOHyca, chepbl H
B3aWMHOTO UX PACIIOJIOKECHUS.

Memanpeomemmnoie yeau:

— YMEHME pacCIO3HABaTh HA YEPTEXKAX, MOJECIAX U B PEATBHOM MHUpE
reoMeTpuyeckue GUTypsl W TeNa BpallleHUs, NPUMEHATb UX
CBOMCTBA IIPU MOJICITUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSX;

Jluunocmmnowie yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXXEHHUS W MBILIUICHUS MPH
M3YyYECHUU TEJl BPALLCHHUS.

OBbEMBI TEJ

16

[Tonarue o6beMa. O6BEM NPAMOYTOIBLHOTO
napautenenumnena. O6sem npsmMoi mpu3Mbel. O0beM
IMHApa. Berancnenue 06bEMOB TEI C TOMOIIBIO
nHTerpasna. O6beM HaKJIIOHHOUN Mpu3Mbl. OOBEM TUPAMHUIBIL.
O6beM konyca. O0BeM mapa. OObEMBI IAPOBOTO CETMEHTA,
IIapOBOTO CJI0S U IapoBoro cexkropa. [lnomans cheps.

Ilpeomemmnuvie yenu:

— BBEICHHE TIOHATHA oOO0BEMa Tel, (QOPMyIHpPOBKA, OCHOBHBIC
CBOMCTBa OOBEMOB M BBIBOJ] C MX IMOMOIIBIO (OpMYJIBl 00beMa
PSMOYTOJIBHOTO MapaJulesenuIea;

— ompexaeneHue u popmyna oO0beMa MPAMOM HPU3MBI, LUIUHAPA,
HAKJIOHHOHM NMPHU3MBI, MUPAMUJIBI, KOHYCA, YCEUYCHHON MUPaMUIbl U
YCEUEHHOTr0 KOHYCa, PEIICHNE 3a/1a4;

— JIOKa3aTeJIbCTBO TEOpeMbl 00 00BEMe Iapa M C e¢ IOMOIIbIO
BBIBO] (popMyIIBI TUTO0IIA M chepbl, 00BEMOB IIIAPOBOTO CEIMEHTA U
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IIIaPOBOTO CEKTOpa, PEeIICHHE 3ajau.

Memanpeomemmuboie yenu.

— YMEHHE MOJEIHMPOBATh pEAIbHBIC CUTYallMH, HCCIIEI0BATh
NPOCTPAaHCTBEHHBIE MOJEIH, HHTEPIPETUPOBATh IIONyYCHHBIN
pe3yJbTar;

— pPa3BHUTHE CHOCOOHOCTEH K CaMOCTOSTEIBHOMY IIOMCKY METOZOB
peuIeHus] NPaKTHYECKUX W TNPUKIAAHBIX 33434, T[PHUMEHS
U3yYCHHBIC METOJIBI.

JIuunocmmuvie yenu:

— pa3BHUTHE NPOCTPAHCTBEHHOTO BOOOPaXEHHUS M MBIIUICHUS TPU
U3y4YCHUU TEJ BPAIICHHS.

BEKTOPBI B IPOCTPAHCTBE

[TonsitTue BekTopa. PaBeHcTBO BekTOpoB. CloXKeHHE H
BbIUMTAHUE BEKTOpPOoB. (CyMMa HECKOJIBKHX BEKTOPOB.
YMHOkKEHNE BEKTOpa Ha 4Mciio. KoMImaHapHble BEKTOPBI.
IIpaBuno napamnenenunena. PasinoxeHue BEKTOpa Mo TpeM
HEKOMIUIAHAPHBIM BEKTOPaM.

Ilpeomemmnoie yenu:

— BBEJICHHE TIOHSTHS BEKTOPA, €ro JJINHBI, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB;

— (dopmupoBaHHE TPEICTABICHUM O JEHCTBUSX CIOXKEHHUS |
BBIYMTAHUSI BEKTOPOB, WX CBOWCTB, BBEJCHHE IIpaBUia
TPEYroJIbHUKA U MTpaBuJja MapauieorpaMma;

— BBEICHHME ONEpAlMIl  CIOKEHHUS HECKOJIbKMX BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YKCII0, TPAaBUJIa MHOTOYT OJIbHUKA,

— OmpeleleHHWe  KOMIUIAaHApPHBIX  BEKTOPOB,  JIOKA3aTEJbCTBO
YTBEPXKJICHHSI O TIPU3HAKE KOMIUTAHAPHOCTH TPEX BEKTOPOB,
MIPaBUJIO MapalieNenuIesa;

— JI0Ka3aTeIbCTBO TEOPEMBI O Pa3NI0KEHUU JTI000TO BEKTOpA MO TPEM
JTAHHBIM HEKOMILJITaHAPHBIM BEKTOpPaM, PEIICHUE 3a/1a4.

Memanpeomemmnuwie yenu:

— yYMEHHUE MPUMEHSATh BEKTOPHBIN METOJ MPHU pelieHnH (HU3HUECKUX
3a/1ay;

— yYMEHHME NPHUMEHATh BEKTOPHI, ONEpalliy HaJ HUMH, UX CBOMCTBa
[IPU MOJAEITMPOBAHNU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.
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Juunocmmuoie uenu:

pacIIMpeHre IpeICTaBICHUM O BO3MOXKHOCTAX MaTeMaTUUECKUX
METOJIOB B Pa3IIUYHBIX 00JIACTSIX.

METOJA KOOPAUHAT B IIPOCTPAHCTBE.
JABU/KEHMUWSL.

14

[IpsimoyronbHast cucTeMa KOOpJAMHAaT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. CBsi3b MEXAYy KOOpPJIWHATAMHU
BEKTOPOB M KoopauHaramu Touek. [Ipocreiimne 3agauu B
KoopauHaTax. YpaBHeHUE cepbl. YTOI MEXKIY BEKTOPaMH.
CkayisipHO€ TpOU3BENIEHUE BEKTOPOB. BblunciieHne yriioB
MEXIy NPSIMBIMU M IUIOCKOCTSAMH. YPaBHEHHUE IJIOCKOCTH.
HentpanpHas cummetpust. OceBasi cuMMETpuUs. 3epKajlbHas
cummertpus. [lapamnensueiii  nepenoc. IIpeoGpas3oBanue
nosoous.

Ilpeomemmnuie yenu:

BBEJICHUE TPSIMOYTOJIBHOM CHUCTEMBI KOOPJIUHAT B MPOCTPAHCTBE,
OIpeIeICHNE KOOPJIMHAT TOYKH U BEKTOPA;

JI0Ka3aTeIbCTBO YTBEPXKJICHUSI O KOOPAMHATAX CyMMbI H Pa3HOCTH
JIBYX BEKTOPOB, O KOOPAMHATAX IMPOU3BEICHHS BEKTOpPA HA YUCIIO,
0 KOOpJMHATaX BEKTOPa;

BBIBO/{ (bOpMy.IH)I AJId HAXOKACHUA KOOpAWHAT CEPCAUHBI OTPE3Ka,
JJIMHBI BEKTOPA, paCCTOAHHA MCKAY ABYMA TOUKAMU,

BBIBOJI YpPaBHEHMsI Cepbl JAHHOTO pajuyca C IEHTPOM B JIaHHOM
TOYKE;

oTpefieNieHue yrila MeXAY BEKTOpPaMH, CKaJSPHOTO MPOU3BEACHHUS
BEKTOPOB, JI0KA3aTEIbCTBO YTBEPIKIICHHS O €T0 CBOMCTBAX;
oTIpefieNieHue yriia MeKIy JBYMS MPSMBIMU U YTTIa MEXAY MpsIMOU
Y TUIOCKOCTBIO C TOMOIIBIO CKaJISPHOTO MPON3BEICHIS BEKTOPOB;
dbopMUpOBaHNE TOHSTHUA YpPaBHEHUS IUIOCKOCTH, MPOXOJAIICH
Yyepes JaHHYI0 TOUKY MEepIeHANKYISIPHO JAHHOMY BEKTOPY;
dbopMHUpOBaHHE YMEHUW HAaXOJWTh PACCTOSHUE OT TOYKH O
TUIOCKOCTH;

MPUMEHEHNE BEKTOPOB K PEUICHUIO TeOMETPUIECKUX 33]1aY;
(dhopMHUpOBaHKE TPEICTABIICHUS 00 OTOOpaKEHUH MIPOCTPAHCTBA Ha
ce0s, paccMOTpeHHe Cciydas, Korja OToOpakeHHWE Ha3bIBaeTCA
JIBUKEHHEM MIPOCTPAHCTBA;

ompejieieHne TOHSTHUN: I[EHTpallbHAas CHUMMETpHUS, OceBas
CUMMETpHs, 3€pKajbHas CHUMMETPHUsS W MapajuIeIbHbI NEPEHOC;
000CHOBaHHUE TOTO, YTO AT OTOOpAXKEHUS MPOCTPAHCTBA Ha ceOs
SIBIISTIOTCSI IBMOKCHUSIMH,
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— BBEJICHHC TIOHATUSA IECHTpaJbHOE TMoAoOHMe (TOMOTETHSA) H
npeoOpa3oBaHue mOM00UsA, paccMOTpeHHe crnocoda BBEICHUS
MOHATUS TOJOOHBIX (UIyp B TPOCTPAHCTBE C IOMOIIBIO
npeoOpa3oBaHus  NOA00OWs,  NPUMEHEHHE  ABWKCHUH U
npeoOpa3oBaHuil TOO00MS IPU PEIICHUU TE€OMETPUIECKIX 3a]1a4.

Memanpeomemmnuwie yenu:

— pa3BUTHC YMCHHHA HCIOJIB30BaTh METOJA  KOOpAWHAT  JUIS
BBIUMCJICHHUSI WIJIM HaXOoXJIeHus oO0beMa mapaienenunena |
TETpadpa, 3aJaHHBIX CBOUMHU KOOPAHMHATAMU;

— ¢opMupoBaHHe YMEHUN HAXOAUTH PACCTOSHUS OT TOYKH JI0
TUIOCKOCTH M PACCTOSIHHSI MEXKIY CKPEUTUBAIONTUMUCS TPSIMBIMH,
3aJJaHHBIMH B CHCTEME KOOPINHAT;

— pa3BUTHE yMEHUH HCIOJIB30BaTh METOJA KOOPAWHAT B PEUICHUH
MPUKJIAIHBIX 33]1a4.

Jluunocmmuuie yenu:

— Ppa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB
pEIICHUsT TPAKTUYSCKUX M TPHKJIATHBIX 33Jad C IMPUMECHECHHUEM
W3YYEHHBIX METOJIOB;

— OCO3HaHHE B3aUMOCBSI3M MAaTEMaTUKU C JPYTUMU TpeaMeTaMH
€CTECTBEHHO-HAYYHOTO U TYMaHUTAPHOTO IIUKJIOB.

SAKVIIOYUTEJIBHOE IOBTOPEHHME
TEOMETPHH ITPU MOATOTOBKE K UTOIOBOI
ATTECTALMUMU ITO MATEMATHUKE.

18

Pemrenne 3amau no Teme: «llunmHOp, €ro 3JI€MEHTHI.
[Inomane mnoBepxHocTH  nuiaMHApa»; «KoHyc,  ero
aneMmeHThl. [lmomans moBepxHocTH KoHyca»; «Cdepa u
map, ux saeMeHThl. Ilmomans chepbl U 00BEM IIapay;
«[Inomaas mnoBepxHOCTH HOpuU3MbL. OOBEM  MPHU3MBIY;
«O0BEM HMIMHIpPA U KOHYCay; «V3MeHeHue MmIomanu u

o0beMa  Gurypsl NOpu HU3MEHEHHUH €€  pa3MepoBy;
«['eomerpust Ha kieryatoil Oymare», «TpeyroabHHKY,

Ilpeomemmnoie yenu:

— yMeTh pemath 3afganus tuna 3, 6, 8 uz IEMO EI'D (mpodunbHbIit
YPOBEHB);

— BIaJeTh TMpUEMaMHM pelIeHUs 3a7ad Ha J0Ka3aTelbCTBO U
BeruncieHue tumna 14 u 16 uz JIEMO EI'D.

Memanpeomemnmnuwie yenu:

— YMEHHE CaMOCTOSITENIbHO ONPEAENATh LENU CBOEro OO0y4YeHHS,
CTaBUTh M (popMynupoBaTh Aisi cedsl HOBBIE 3aqauu B yucOe u
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«[Tapamnenorpammy», «IIpsSMOyroapHHUK, KBagpaT, pomoO»,
«Tpaneuus», «OKpyKHOCTb U Kpyr», «BrnucanHele u
OIIMCAaHHBIE OKPYKHOCTH.

[IO3HABATEIHOM JAEATeNbHOCTH, pa3BUBaThb MOTHUBBI U HHTEPECHI
CBOEH TI03HABATEIILHOW JAEATEIbHOCTH;

YMEHHUE CaMOCTOATENIbHO IJIAHUPOBATh IIyTH JOCTHXKEHMS LIEJIeH, B
TOM 4YHCIIe aJbTE€PHATHUBHBIC, OCO3HAHHO BBIOMpaTh HauboJee
3 PEeKTUBHBIE CITOCOOBI pelIeHHs] Y4eOHBIX M I03HABATEIbHBIX
3ajay;

pa3BUTHE yMEHUH CaMOCTOSITEITLHO OCYIIECTBIISITH,
KOHTPOJIMPOBAaTh W KOPPEKTUPOBAaTh JEHCTBHS B IpoOIEcce
00001IeHNs,  CUCTEeMaTH3allMl M pacUIMpeHHs  3HaHuii,
MOJTyYCHHBIX B OCHOBHOM HIKOJIE;

dopmMHpoBaHHE  YMEHHMH  CaMOCTOSATENBHO  OCYIIECTBIISTb,
KOHTPOJMPOBAaTh M KOPPEKTUPOBATb CBOIO JIEATEIBHOCTh IpU
BBITIOJTHEHUH 3aJJaHHI;

Juunocmmuovie uenu:

(dbopMUpOBaHNE OCHOB CAMOBOCIIMTAHUS B MPOIIECCE BBHIMOTHEHUS
paboT pa3HOTO YPOBHS CJIOXKHOCTH;

pa3BUTHE TBOPYECKHX CIOCOOHOCTEH, WHTYUIIMH, HAaBBIKOB
CaMOCTOSITENILHOM J1eATeTbHOCTH.

HUTOTO

68
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KAJIEHJIAPHO-TEMATHYECKOE IINIAHUPOBAHUE
YUYEBHOI'O TPEAMETA « MATEMATHUKA» 10 KJIACC HA 2021 — 2022 YUEBHBIN I'O/1.
(6 YACOB B HEJEJIIO (AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A - 4 4., TEOMETPUS - 2 4.),
BCEI'0 204 YACOB, YIJIYBJEHHBIA YPOBEHD)

Y4ueOnuku: MaremaTtuka: anreOpa M Hadajla MaTeMaTHYECKOro aHaiu3a, reoMeTpus. Anredpa M Hadajla MaTeMaTHYECKOIro
ananu3za. YueOnuk. 10-11 kmaccel. bazoeiit u yrimyonennsiii yposuu / LA, Anumos, FO.M. Konsarun, M.B. Tkauesa u ip U :
Maremartuka: aireOpa U Hadajla MaTeMaTU4ecKoro aHanusa, reomerpusi. ['eomerpusi. 10-11 kmaccel. (ba3oBseiil u yriyOieHHbIN
yposuu) / JI.C. AtanacsHu, B.®. byrysos, C.b. Kagomiies u ap.
MarepuajibHO-TeXHH4ecKoe ocHameHue ypokoB: YMK IIILA. Anumosa u ap., YMK JI.C. Aranacana u ap, «f caam EI'D»
Kypc camonoarotoBku. TexHonorus pemeHus 3afgaHuil. YdyeOHOe mocoOue sl 00I1e00pa3oBaTEbHBIX OpraHu3aluil.
[Ipodunbublii ypoBeHb. B Tpex wacTsax: «Anredpa», «Anredpa u Hayana a”anmuza» u «l'eomerpus»/ U.B. Amenxo, C.A.
[TecrakoB. - M.: IIpocBemenune, 2018., MyTbTUME THITHBIN TTPOCKTOP, KOMIIBIOTED,

MATEMATHUKA (AJITEBPA U HAYAJIA I'EOMETPUA Ienn o0yyenus (xapakTepUCTHKA OCHOBHBIX BH/I0B
AHAJIN3A AeATeJbHOCTH Y4eHHKA, Y4eOHBIX J1eiCTBHI)

Howmep|laTbl Conep:xanue Kou- |Coaep:xanne Koua-

YPOKa (poBeaeHust |(pa3aeibl, TeMbl) BO (pa3aeJibl, TEMbI) BO

IJIaH (l)aKT qacoB qacoB
INOBTOPEHUE. BBEJIEHUE B
I. TIOBTOPEHHUE 8 NPEJAMET A 10

1 Aﬂze6{)auqea<ue BbIPAAHCEHUA. 1 Ilosmopenue mpaouyuoHHO20 COOePIHCAHUSA KYpCd
Junetole ypasnenui u anzebpvl 0OCHOBHOIL WKObL. Brademv nonusmuem cmenenu
cucmeMbsl ypasmenuu C HAMYPANbHBIM U YeLbIM noKazamenem. Boieooums u

2. Hucnosvle nepasencmea u 1 NpUMeHAMb YOPMYIbl COKPAUEHHO20 YMHONCEHUs. 3HAMb
Hepasencmea nepeou cmenexu U NPUMEHSIMb OCHOBHOE CBOLUCBO OpOoOU OJisl peuleHsl
C OOHUM HeU36eCHHbLM 3a0au. Dopmyauposams u NpUMeHsIMb OCHOBHbIE

3. Junevnas ¢pynkyus, ceéoticmea | 1 ceoticmea ypasHenutl. Pewiams cucmemvl TuHeliHbIX
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Keaopammnuvie kopnu.
Ksaopammnuie ypasnenus

ypasnenutl ¢ 08yms nHeussecmuvimu. Popmynuposamso
OCHOBHbIE CBOUICMBA YUCTIO8bIX HepageHcms. Pewamb
HepaseHCcmea nepeoul CmeneHu ¢ 0OHUM HeU38eCMHbIM U
ux cucmemul. Mccnredosams ceoticmea TUHEUHOU (hyHKYUU
y =kX+Db 6 zasucumocmu om snauenuii napamempos.

Dopmynuposame nousmue apu@dMemuiecKo2o
K8aopammuozo KopHs. Beieooumw hopmynst kopheii
K68a0pamHozo ypasHeHus.. Boi6ooums u npumensmo
meopemy Buema.)

TpeyzonvHuku, Kraccuguxayus

mpey201bHUKOS,
3ameuamenvHvle TUHUU U MOYKU
6 mpey2onbHUKe.
Pasnobeopennviii u
pasHocmopoHHUli mpey2orbHUKu
ux ceoticmea. OKpysHcHOCMb,
BNUCAHHAS 8 MPEY20TIbHUK,
OKPYIHCHOCMb, ONUCAHHAS OKOJIO
mpey20/bHUKA.

Hoemopeﬂue Kypca nianumempuu OCHOBHOU UIKOJIbL.

Cucmemamusupoeams 3HAHUsL O MPEY20TbHUKAX.
Dopmynuposams c80UCMEa MeOUAH, OUCCEKMPUC, BbLICOM.
Braoemwv nousimuem «2eomempuieckoe Mecmo moyexy,
npugooums npumepuvl. Popmyruposams u 00OKA3bIBAMb
c6olicmea U NPU3HAKU pasHooeopeHHo20 U
pagHocmoponne2o mpey2oavHuKa. /Jokazvieams, Ymo 6
Mpey2oNbHUK MONCHO NUCAMb eOUHCMBEHHYIO
OKPYAHCHOC® U OKOJIO MPEY20bHUKA MOICHO ONUCAMb
€OUHCMBEHHYIO OKDYICHOCTD.

Keaopamuunas ¢pynxyus, eé
ceoticmea

Hccneoosams ceoticmea keadpamuuHou yHKyuu

y = ax® +bX + C 6 3a6ucumocmu om 3nauenuil
napamempog a, b, C u cesszeil mexcoy Humu

Keadpamﬁble HepaeseHcmeda

Ipumensamo ceoticmea K6adpamuyHou QyHKYuU u
Memo0a uHmMepa8anos Ojisi peulerus KeaOPaAmHuIX
HepaseHcme

Cesoticmsa u epaguxu gyukyuii

Dopmynuposams ceoucmea QyHKyuil, 06pa3yIOUUX
oowyro cxemy uccieoosanus ynxyuti. Ompasxcamo
ceoticmea QYHKyull npu noOCMpoenuU 2paguxos yHKyu.
Ilocmpoenue epaghuxos Gpynkyuli ¢ nOMOWbHO
3EPKAIbHBIX OMPANCEHULL, CHCAMUL (PACMANCEHULL),

CcO8U208.
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10.

Ilpoepeccuu

Dopmynuposamsv onpeoenenue apupmemuieckou u
2eomempuyeckou npoepeccuu. Bvisooums gpopmynei
obuje2o unena, xapakmepucmuieckue ceoLucmeda u
GdopmyIbl CYMMbL N NEPBBIX YLEHO8.

11.

12.

Pasencmeo u nooodue
mpey2onbhuxo8. Cpeomsis TuHUs
mpeyeonvruxa. IlpsmoyeonvHoie
MpeyeoNbHUKU.
Tpueconomempuueckue Qynxyuu
ocmpulx yenos. Ilnowaos
mpeyeoNbHUKA.

Dopmynuposams NPU3HAKU PABEHCMBA U HOO0OUS
Mpey2onbHUKO08, C8OUCMEa cpeonell TuHUU. Buipasxcams
CMOPOHBL NPIAMOY20TbHO20 MPEY2OTIbHUKA Yepe3 00H) U3
OAHHBIX CIMOPOH U OCMPbLIL y20oll. Beisooums gopmynvl
0151 HAXO0AHCOEHUS NAOWAOU MPEY20JIbHUKOS.

I1. IEUCTBUATEJIBHBIE UACJIA

16

13.

lle]lble U payuorajlbHble Yucia

Bradems nowssmusimu: HamypanieHoe Yucio, yenoe 4ucio,
payuonanvroe uucno. 3namos KaKue u3z apupmemuieckux
onepayuil s8IIOMCsL 3AMKHYMbIMU HA IMUX
MHOdICecmeax. Popmyaupoeams npusHaKU OeaUMocmu
HamypanbHulx yucen na 2, 3, 4,5,9u 11.

14.

Pewenue 3a0au no meme:
((lle]lble u payuoHalbHble
uuciaa»

Ymems nepesooums beckoneunyio nepuoouyeckyio opoow
8 00bIKHOBEHHYI0. Bvinonnams 3a0anus Ha eviuucienus ¢
00bIKHOBEHHBIMU U OECAMUUHBIMU OPOOAMU, YUUMbIEAS
npu 5Mom nopsi0oK Oeticmaull.

15.

| /[eticmeumenvrble yucna

Braoemws nonamuem uppayuonanvroeo yucia.
ObvacHams, Kak 00pasyemcs MHOHCECMB0
0eticmeumenbHuIX Yucell.

16.

/leticmeumenvHoie yucaa,
MOOYIb OeUCMBUMENbHO2O
yucua.

17.

Yemuipexy2onvbHuKu,
Kaaccugpuxayust
4emulpexy201bHUKO8, CEOUCMBA

Dopmynuposams onpedeneHue MOOYisA OelUCmEUmenbHO20
yucaa. Braoemsv nonsamuem yucio8ou npsamotl, ymems
CMasums KaxiCcoOMy 0eticmeumenbHOMY YUCTy 8
coomeemcmeue mouKy Ha YUci080U NPAMOU.
Dopmynuposams ce0UCMBA U NPUSHAKU
napannenocpamma, npAmMoy20JbHUKA, Keaopama u pomoa.

Bovisooumsv ¢hopmyny 015t HAXO0HCOEHUsT ONUHBL CPeOHel
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U NPUBHAKU NAPANNEN0PAMMA,
NPAMOY20/IbHUKA, K8AOpamad,
pomba. Tpaneyus, cpeonss
JIUHUA mpaneyuu.

JIUHUU mpaneyuu.
Dopmynuposams ycio6usi, npu KOMOPsIX OKPYIHCHOCHIb
MOJCHO 8NUCAMb 8 UeMbIPEXY2ONIbHUK U ONUCAMb OKOJLO
He2o. Bvisooums ghopmynvl niowadeti npsamoy2onbHUKa,

18.

OKpysicHOCMb, BNUCAHHAS 8
UembIPEXY2ObHUK,
OKPYIHCHOCMb, ONUCAHHAS OKOJIO
yemwipexyeonvHuxa. Dopmynvl
niowaoel Yemulpexy2oibHUKOS.

Keaopama, napaiienozpamma, pomoa, mpaneyuu.

19.

20.

beckoneuno yovisarowast
2eomempudecKkas npocpeccusi.

Obwvsicusimb noxHsimue npeoena Yuciogou
nocned08amerbHOCmMu Ha npumepe 6eCKOHeyHo
yovlearowel eeomempuieckoil npocpeccuul U Haxooumbs
ee CyMMY.

21.

22.

Apughpmemuueckuii kopeHw
HamypaibHoU cmenexu

Dopmynuposame onpedenerHue apu@pmMemuyecKko2o KopHs
HamypanibHOU CMeneHu, 3Hamb e20 C60UCMEa, yMembs
NPUMEHAMb UX NPU PEUeHUU 3A0ay.

23.

Oxpyoicnocmo. Yenvl u ompesxu,
CBA3AHHbIE C OKPYHCHOCDIO.

Dopmynuposams u 00KA3bIEAMb MEOPEMbl O BRUCAHHBIX
yenax, 06 yene medxcoy kacamenvbHoU U Xopoou, 06
OMpe3Kax nepecexaruxcs Xxopo, o Keaopame
KacamenvHou. Bvigooums ¢hopmynvl ons gviuucienus
V206 meacoy 08yms cexyuumu, nPpo8eoOeHHbIMU U3 OOHOU
MOYKU.

24.

[Ipeomem cmepeomempuu.
Axcuomsl cmepeomempuu

Ilepeuucnams ocHogHble puypvl 6 npocmpancmee
(mouxa, npamas, NIOCKOCMb), YOPMYIAUPOBAMb AKCUOMbL
00 UX 83AUMHOM PACNONONHCEHUU U UTTIOCIPUPOBATID
9MU AKCUOMbL NPUMEPAMU U3 OKPYAHCAIOUfeli CPeobi.

25.

Apugpmemuueckuii kopens
HamypanbHoll cmenenu

IIpumensamu ceoticmea apugmemuuecko2o KOpHs
HamypanbHOU CMeneHuy npu blNOIHEHUU YRPAHCHEHUIL.

26.

Cmenenb ¢ pPayuoralbHbIM
nokaszamenem.

prvzeﬂﬂmb ceolicmea cmenemu C payuUOHAIbHbIM U
oeticmeumenbHbiM NOKA3amesnem npu 6blNOJIHEHUU

21.

Cmenenv c PayuUOHAaAlIbHbIM

ynpasjxcHenu
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nokazamenem. Pewenue 3aoau.

28. Cmenens ¢ OelicmsumenbHbim 1
nokasamenem. Pewenue 3aoau.
29. Hexomopuie creocmsus u3 Dopmynuposams u 00KA3bIEAMb MEOPEMY 0 NIOCKOCMU,
30. axcuom. Pewenue 3adau npoxoosuell uepes NPAMYIO U He 1edACauyio Ha Hell
MOUKY, U meopemy 0 NI0CKOCmU, NPoxoosujell yepes 06e
nepecexarowuecsi npsmvle
31. CmeneHb ¢ payuoHaIbHbIM U 1 Ipumensamu ceoticmea cmeneHu ¢ payuoOHAIbHbIM U
OeticmeumenbHbLM OeticmeumenbHbuIM NoKazamenem npu GblNOJHEeHUU
nokasamenem. Pewenue 3a0au VAPad#CHeHUll U peulenuu 3a0ay
32. Ypok 0b606wenus u 1 Pewams 3a0auu no meme «/leticmeumenvhule uuciay
cucmemMamu3ayuy 3HaHull
33. Koumponvnasa paboma Ne 1 1
34, Ananusz konmponvHou pabomwr |1
I1l. CTEIIEHHAS ®YHKIIUSA 16 |MAPAJUIEJIBHOCTD 16
MNPAMBIX U
MJIOCKOCTEM
35. IapannervHocmo npsimvix, Dopmynuposams onpedeneHue napanilelbHblX NPIMbIX 6
36. npAMOU U NIOCKOCIU npocmpancmee, hopmyauposams u OOKa3bl8ams
(napannenvHvle npsamole 6 meopemvl 0 NAPAJLIeNIbHBIX NPSAMBIX, 0OBACHIMb, KAKUEe
npocmpancmee, NpusHaK B03MOJICHbL CIYYAU 83AUMHO20 PACNONONACEHUSL NPAMOU U
napanierbHoOCmu NPAMbIX 6 NIOCKOCMU.
npocmpancmee)
37. Cmenennas gpynxyus, eé 1 .
ceoticmea Braoems nonwsmuem cmenennou pynxyuu'y = XP
Gopmynuposams e€ c80UCMEa 6 3a8UCUMOCU O
3HaAYeHUs1 OeUCMBUMENLHO20 YUCIA
38. Cmenennas gynkyus, eé 1
39, ceoiicmea u 2paghux 1 Cmpoumb epaghux ynxyuu Y = XP npu uemmnom

(nonodcumenbHoOM U OMpUYamenrbHoOM) HAMYPAaTLHOM
nokaszamene, npu He4emHoM (ROLOHCUMETLHOM U
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ompuyamenbHoM) HAMypPaibHOM noKazameie, npu
NOJIOHCUMENILHOM (OMPUYAmenbHoM) 0eticmeumeibHOM
Heyenom noxkasamene. llpumenams ceolvicmea cmenerHHou
@yHKYUU npU pereHuy NPUKIAOHBIX 3a0ad U 3a0ay
HOBLIUEHHOU CTIONCHOCTIU.

40.

Bzaumno obpammnvie ¢hynkyuu

41.

42.

Ilapannenvnocmo npsamou u
niockocmu

Dopmynuposams onpedeneHus 06pamuol QyHKyuu,
3Hamo ycaosue oopamumocmu ynxyuu. Ilpusooums
npumMepsl 83aUMHO 0OPAMHBIX PYHKYUIL.

IIpusooums npumepuvl 83aUMHO20 PACNONONACEHUSL NPAMOTL

U nI0CKOCMU, Popmyauposams onpeoenerue npsamol
napanienbHol I0CKOCMU, (hopMyauposams u
00Ka3v186amsv YMeEepHcOeHUsl 0 NapaiielbHOCMu NPAMOU U
NI0CKOCMU (C80UCMBA U NPUSHAK)

43.

Pasnocunvuvie YpaeHeHUA

Dopmynuposams onpeoeneHusi pagHOCUNbHBIX YPAGHEHUL,
cucmem ypasHenut, ypagHerutl — cieocmsuti. Ilpu
pewenuu ypagrHeHuli GbINOIHAMb MOIbKO me
npeobpazoeanisl, KOMopuvle He NPUBOOAM K nomepe
KOPHSL.

44,

Pewenue ypasnenuii,
UCNONIL3YA CBOUCMEA
pasHocunvHocmu

Pewamy ypasnenus, ucnonv3ys nonamue
pasnocunvnocmu. Pacnosnasamv pasnocunvhole
npeobpazosanus, Npeoopa308anus, NPUBOOSUUE K
VPasHeHUI0-C1e0CmBUIO.

45.

Pasnocunvhuole HepaeeHcmeda

Dopmynuposams onpeoenenus pasHOCUIbHBIX
Hepasencme. Ilpu pewenuu HepageHcme ocyuecmenamo
MOJIbKO PABHOCUNIbHbLE NPE0OPA308AHUS.

46.

Pewenue nepasencme
MemoOOM PABHOCUNLHBIX
nepexo0os

47.

B3CIUMH06pacn0JZ09fC€Hu€
NPAMbBIX 6 NPOCMIPAHCMBE.
Ceru;ueaiomueCﬂ npsimbole.

Pewams nepasencmea, ucnonvsys pagHocuibHvle
npeoopazosanus

ObvsacHamb, KaKue 803MONHCHbL CLYYAU 83AUMHO20
pacnonosicenus 08yX NpamMuvlX 8 NPOCMpaHcmee U

npugooums npumepul. Dopmynuposame onpeoeneHue
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ckpewusarowuxcs npamvix. Popmyauposams u
00KA3bI6AMb MeopeMy, 8bipaANCAOWYI0 NPUSHAK
CKPeWUBAIOWUXCSL NPAMbBIX, U Meopemy O NIOCKOCMU,
npoxoosaujeli yepes 0OHY U3 CKPeUUBArOWUXCS NPAMBIX
NapanienbHol Opy2ou nPsmMou.

48. Venwvi ¢ conanpasnennvimu ObvscHams Kaxkue 08a 1yya HA3bI8AIOMCA
CMopoHamu COHANPAGIeHHBIMU, POPMYTUPOBAMb U DOKAZbIBAMb
meopemy 00 yenax ¢ COHanpasileHHbLMU CMOPOHAMU.
49. HUppayuonanvHule ypasnenus Pewamyv uppayuonanvmvle ypasnenus nymem 6036e0enusl
50. obeux e2o yacmeti 8 0OHY U My dHce HAMYpPaibHYIO
cmenens. Pewwams cucmemul, cooepocawjue
UppayUOHaIbHbLE YPAGHEHUS.
51. Hppayuonanvvie Pewamv npocmetiwue uppayuonanvnvie nepasencmea u
52. Hepasencmea ux cucmemeul.
53. Bszaumnoe pacnonoscenue O0vscHAmMb, MO HA3bLIBAECCSL Y2TIOM MENHCOY
54, NpAMbIX 8 NpOCMpancmee. Y2oi nepecekaruwuUMUucs NPAMbLMU U Y2TIOM MeAHCOY
MedHcOy NPAMbIMU. CKPeWUBAIOWUMUCS NPAMBIMU, PEUamsy 3a0ayu Ha
Konmponvnasa paboma Ne 2 (20 gblulUCTIeHUEe U OOKA3AMENbCMBO, C8A3AHNbIE CO
MUH.) 83AUMHBIM PACNONIONCEHUEM O8VX NPAMBIX U Y2IOM
MeAHCOY HUMU.
55. Ypok obobwenus u
cucmemamuzayuu 3HAHUU NO
meme: « Cmenennas yHKyusy
56. Pewenue 3aoau. Iloocomosxa
K KOHMPObHOU pabome
57. Koumponvnas paboma Ne 3
58. AHnanuz KOHMpoabHOU pabomuol
59. Ilapannenvnvle naockocmu Dopmynuposams onpeoenenue napaiieibHblx
60. Cesoticmea napannenvHuix naocKocme, opmyIuposams u 00KaA3bl8aAMsb

niockocmeri

ymeepofcdenuﬂ O NPpU3HAKe U c80UCMBAX napaijlejlbHoblx
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NIOCKOCMEl, UCNONb3068ANb MU YMEEPAHCOCHUS. NPU
peuwteruu 3a0au.

IV.IOKA3ATEJIbHASA ®YHKI U 12
61. Tokazamenvuas ¢ynxyus, eé 1 Dopmynuposams onpeodenerue NOKA3AmenbHou QYHKYUU
ceoucmea y = a* u 6v1600umb €é colicmea 6 sasucumocmu om
suauenuii a (a>1, 0<a<l)
62. Ilokazamenvras ¢ynxyus, eé 1 Cmpoums epaghuxu nokazamenbHuix QYHKYULL.
epagux ObvscHamb 3Havenue noKkazamenbHou QYyHKyuu s
ONUCAHUSL PA3TUYHBIX PUBUUECKUX NPOYECCOB.
63. Toxazamenvnvie ypasnenus 1 Bnaoemw ocrnosuvimu cnocobamu pewienust
64. 1 noKa3amelbHvlx ypaenenuﬁ
65. Tempasop ObwvsicHamb, Kakas pueypa Hazvleaemcs mempas’opom, a
66. Iapannenenuneo KaKas napaiieienunedom, NoKa3uleams Ha 4epmexncax u
MOOeNsAxX Ux deMeHmbl, U300pasxcams 3mu guypsi Ha
PUCYHKAX, ULTIOCMPUPOBAMb C UX NOMOUWBIO PA3TUUHbIE
CyHauU 83AUMHO20 PACNOJIONCEHUS NPIMBIX U NIOCKOCMEN
6 npocmpancmee. Popmyauposams u 0OKA3bIBANMb
VYmMeepocOenUs 0 CBOUCMBAx napaieienuneod.
67. IlokaszamenvHuie ypasHenus 1
68. Iokazamenvhoie Hepasencmea | 1 Pewams nokazamenvHble HepaseHCMEa HA OCHOBe
CBOUCME MOHOMOHHOCMU NOKA3AMENbHOU QYHKYUU
69. Ilokazamenvhoie nepagencmea | 1 Pewamb nokasamenvHbvle HEPABeHCMBA HA OCHOBE
CBOUCME MOHOMOHHOCMU NOKA3AMENbHOU QYHKYUU
70. I'paguuecxuii memoo pewenus | 1 Pewamv nokazamenvnvie nepaseHcmea, UCNOb3Ys
NOKA3AMENbHbIX HEPABEHCME epaguxu GyHKyuil, 8X00AUWUX 8 HEPABEHCMEO.
71. Ilocmpoenue ceuenui O0vscHAmMb, YUMo HA3bIBAEMCS CeYeHUeM mempalropa
72. mempas’opa u napaiieienuneoa (napannenenuneda), Ha3vl8AMb BO3MONCHBLE BUObL

ceyenull. 3nams Memoovl nocmpoeHus ceyeHul. Pewamo
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3a0ayu

73. Cucmemvul noxazamenbHulx 1 Pewams cucmemvt noxazamenvbHvix ypasHeHutl u
74, VypasHeHull u HepaseHcmes 1 Hepasencms.
75. VYpox 0b606wenus u 1
cucmemamu3ayuy 3HaHUll
76. Konmponvnas paboma Ne 4 1
77. 3auem no meopemuueckomy 1
mamepuaiy
78. Konmponvnas paboma Ne 5 1
V. JOTAPUOMHUYECKAS ®YHKIUA 18 |HEPHNEHAUKYJSAPHOCTD | 18
MNPAMBIX U
MJIOCKOCTEN
79. Jlozapughmoi 1 Dopmynuposams onpeodeneHue 102apuma wucua,
80. 1 OCHOBHO20 J102APUPMULECKO20 MOHCOeCMBA, NPUMEHMb
OCHOBHOE 102APUPMULECKOE MONHCOECMBO K
BbIUUCTICHUAM U PeULeHUI0 NPOCHetUUX
J102apUpMuUecKux ypasHeHutl
81. Cesoticmea nocapugpmos 1 /[oka3vleamsb ocHOBHbIE CBOLICMEA T102APUPMO8
82. Ceoticmesa nocapugpmos 1 Tpumenamo ocrnosubie ceoticmea 102apughmos 0isi
npeobpazoeanus 102apuPMutecKux blpadceHul
83. Ilepnenouxynapuvie npsamvie 8 1 |[@opmyruposamsv onpedenenue nepneHOUKYIAPHbIX
npocmpancmee NPAMBIX 8 NPOCMPAHCIEE, POPMYTUPOBAMb U
00KA3b18aMb IEMMY O NEPREHOUKVIAPHOCMU 08)YX
napanieibHulX NPIMbIX K mpembell npsamot
84. IlapannenvHuvie npsmvie, 1 | Dopmyruposame onpedenenue npsamou,
NepneHOUKyIApHbLE K NIOCKOCMU NepneHOUKyIAPHOU K NIOCKOCU. U NPUBOOUMb
UTIOCMpUpYoujue npumepsl U3 OKpyscaroujeli cpeobi.
85. [lecamuunvie u HamypanivHvie 1 Dopmynuposams onpedeneHue 0ecImuIHo20 U
86. Jo2apugpmul 1 HamypanvHo2o no2apugma. Bvieooums gopmyny
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87. 1 nepexooa Kk Hogomy ocHosanuro. Ilpumensmo popmyny
nepexooa K HO80MY OCHOBAHUIO O/ GLIUUCTIEHUS
SHAYeHUll U npeodpa308aHUsL 102APUDPMULECKUX
8bIPANCEHU.
88. Jlozapugpmuueckasn ¢ynxyus, 1 Dopmynruposams onpeoeieHue 102apudmMuueckort
ee ceolicmea u epaghux Gynryuu Y = 109, X u 6v1600ums eé ceoiicmea 6
3A6UCUMOCIU OM 3HAYEHUU d (a >1, O<ax 1)
89. IIlpusnak nepnenouxynapuocmu Dopmynuposams u 00KA3bIEAMb MeEopemy,
NPAMOUL U NAOCKOCU 8bIPANCAIOUYTIO NPUSHAK NEPNEHOUK)IAPHOCIU NPAMOU U
90. Teopema o npamoi, NJIOCKOCMU, U Meopemy O CYuecmeo8anHuu u
nepneHOUKyIAPHOLE NIOCKOCHIU €OUHCMBEHHOCMU NPAMOLL, NPOXoosaujeli yepe3 OAHHYIO
MOYKY U NEPNEHOUKVIAPHYIO OAHHOU NAOCKOCTU.
91. Jozapugpmuueckasn ¢hynxyus, 1 Cmpoumuw epaghuxu noeapugpmuveckoit hyHKyuu
ee ceoticmea u 2pagux y = log, X 6 3asucumocmu om 3navenuil a.
|/[emoncmpuposame npumenenue ceoticme
Jocapugmuueckou GyHKyuu npu CpagHeHuu 3Ha4yeHull
BbIPANCEHUIL U PeleHUU NPOCMEeUWUX 102apUPMUIeCcKux
VypasHeHuil U HepageHcma.
92. Jlozapugmuueckue ypasHenus 1 Pewamv paznuunvie nocapugpmuueckue ypagnenus u ux
93. 1 cucmembl ¢ UCNOTIL30BAHUEM CBOUCME JLO2APUPMO8 U
00uUx Memooo8 peuieHus: ypagHeHUll.
94, Jlozapughmuueckue 1 Pewamv nocapugpmuueckue nepasencmea na ocnose
Hepagencmea CBOUCME 102apUPMUYECKOll HYHKYUU.
95. Pewenue 3a0au no meme Pewamv 3a0auu na eviuucnenue u doxkazamenbcmao,
06. NnepneHOUKyIAPHOCMb NPAMOU U CBA3aHHbIe C NePNEHOUK)TIIPHOCMbIO NPAMOU U
nI0CKOCMU NJIOCKOCMU.
97. Jlozapugpmuueckue 1 Pewamu nocapugpmuueckue nepasencmea na ocnose
98. HepaseHcmea 1 CB80UCME N02apuhMudeckol hyHKyuu.
99. Ypox 0606wenus u 1

cucmemamuzayuu 3HAHUU

51




100. Pewenue 3a0au. Iloocomosexa 1
K KOHMPOJIbHOU pabome
101. Ilepnenouxynap u HaKIOHHbLe. Obvsacuams, umo makoe NepneHOUKYIAP U HAKIOHHAA K
102. Paccmosnue om mouxu 0o NJIOCKOCMU, YMO HA3b18AEMC S NPOEeKYUel HAKIOHHOL,
NJIOCKOCHU. YUMo HAa3vl8AEMCsl pACCMOSTHUEM. OM MOYKU 00
NJIOCKOCMU, MeHCOY NAPALLETbHbIMU NIOCKOCHAMU,
MedHcOy napaiienbHol NPAMoU U NI0CKOCMbIO, MeHcOy
CKPeWUBAIOUWUMUCS NPAMBIMU.
103. Koumponvnas paboma Ne 6 1
104. Ananuz koHmpoabHoU pabomuol 1
V1. TPUTOHOMETPHUYECKHUE 26
DOOPMYJIbI
105. Paouannas mepa yena 1 ObvscHams coomgemcmeue medxHcoy mouKkamu YUci080u
NPAMOUL U OKPYHCHOCIU, POPMYIUPOBAMb onpeodeieHue
paouana.
106. Ilosopom mouxu 6oxpye 1 ObvscHAmMb, NOHAMUE NOBOPOMA MOUKU eOUHUYHOUL
Havana Koopounam OKPYIHCHOCIU BOKPY2 HAYANA KOOPOUHAM HA Y20l L .
107. Teopema o mpex Dopmynuposams u 00KA3bI6AMb MEOPEM) O MPEX
108. NepneHoOuUKyIapax NepneHOUKyIApax u NPUMeHsIms ee npu peueHuu 3a0ay.
ObvscHaAmb, ymo maxKoe Opmo2OHAILHASL NPOEKYUs.
mouku (ghucypul) Ha NAOCKOCMb.
109. Iloeopom mouku okpye 1 Haxooums nonoswcenue mouku okpyscrocmu,
Havana Koopounam coomeemcmayioujeti OGHHOMY 0eUCMBUMeNbHOMY YUCTY.
110. Onpeoenenue cunyca, 1 Dopmynuposams onpeodesieHus CUHycd, KOCUHycd,
KOCUHyca u mameeHca yana mamueenca u komaueenca yena (uucaa). Haxooumso
. /4
SHAueHus IMux QyHKyull 01 yucen 6uod _2 K ,2o0e,
keZ, ecmu onu cywecmsyrom
111. Onpeoenenue cunyca, 1 Dopmynuposams onpeoesieHus CUHycd, KOCUHycd,

KOCUuHyca u maHeenca yena

maHneenca u Komaneenca yena (yucna). Haxooums
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. 4
3Hauenus smux QyuKkyull 015 uucen euoa ~ K , 20e
2
keZ, eciu onu cywecmsyiom

112. 3uaxu cunyca, Kocunyca u Haxooumb 3naku 3nauenuti cunyca, Kocunyca u mamueeHca
mamneenca yucaa.
113. Yeon meoicoy npamoti u ObvscHamb, YUMo HA3bLIBAEMCSL Y2NIOM MeANCOY NPAMOU U
114. NJIOCKOCMbIO NIOCKOCMbIO U KAKUM CB0UCME0M OH 0bnadaem.
ObvscHamb, ymo maxkoe YeHmpaibHas NPoeKyust MOoYKu
(dhucypul) na niockocmo.
115. 3asucumocms medncoy Buvisooumu popmynsl 3aeucumocmu mexicoy curycom,
CUHYCOM, KOCUHYCOM U KOCUHYCOM, MAH2EHCOM 0OHO20 U MO20 Jice yend (Yucia).
MAH2EHCOM 00HO20 U MO20 Jice
apeymenma
116. 3asucumocms medncoy Ipumenamo chopmynel 0115 8bluUCIeHUS 3HAYEHUL CUHYCA,
CUHYCOM, KOCUHYCOM U KOCUHYCA, MAHSEHCA YUCTA NO 3A0AHHOMY 3HAYEHUIO
MAH2EHCOM 0OHO20 U MO20 Hce 00H020 U3 HUX
apeymenma
117. Tpueconomempuuecxue Dopmyruposams NOHAMUE MOHCOECMBA KAK PABEHCMEA,
118. mooicoecmea CnpasedIuBo2o 0 8cex 0ONYCMUMbLX 3HAYEHUL OVKE.
1109. /[syepannwiii yeon. [lpusnax Obvsacuams kaxkas gueypa Hazvleaemcs 08yepaHHbIM
120. NepneHOUKYIAPHOCU O8YX VelloM U KaK OH Usmepsiemcs, 00bACHAMb, YMo makoe
nI0CKOCMeEl. V20 MedcOy nepeceKkaruuMucs NiI0CKOCMAMU U 8 KAKUX
npeoenax on uzmepsiemcs. Popmyauposams onpeoeerue
83AUMHO NEPNEHOUKYTIAPHBIX NILOCKOCMEL,
Gopmynuposamsv u 00KaA36186aMb Meopemy 0 NPU3HAKe
NepneHOUKYIAPHOCIU 08YX NIOCKOCMEN.
121. Tpuconomempuyecxue |/[okazvieams modxcoecmea ¢ UCnonb308aHUEM U3YYEHHBIX
modicoecmed Gopmyn, evibupams ycneutnvle cmpameuu 8 pasiuyHbIx
CUMYAYUSIX.
122. Cumnyc, KocuHyc u maHeeuc Hcnonvzosams ceoticmea uemnocmvb-He4emuHocmo

yenoe au —a

MPULOHOMEMPUYECKUX DYHKYUL OJISL BLIYUCTEHUSA UX

53




3HAYEHU om ompuyamellbHblx ap2yMenmoes.

123. Dopmynvl cl0NHCEHUS Ipumensamo ghopmynvl cr0XHCEHUS NPU BIYUCTEHUSAX U

124. 8bINOIHEHUU NPeoOPA308AHUL MPUSOHOMEMPUYECKUX
8bIPACEHUU.

125. IIpamoyzonvrulil ObvscHaAmb KaKkou napaienenuned Ha3vl8aemcs
napannenenuned. Tpeéxepannwiii NPAMOY20/IbHbIM, POPMYIUPOBAb U OOKA3bIEAMb
veon. Mnozozpannulii y2oa. ymeepoicoenus o e2o ceolicmeax. Kakas ¢ueypa

126. HA3b18AeMCsl MHO202PAHHBIM Y2lloM (MPEXepanHbim),
Gopmynuposams u 00KaA3b18aNMb YMEEPHCOCHUE O TOM,
YUMo Kaxcowlli NIIOCKULL 20l MPEXSPAHHO20 Yelad MeHbUule
CYyMMbL 08X OpY2UX NIOCKUX V208, U meopemy 0 CymMme
NJIOCKUX Y2108 BbINYKI020 MHO202PAHHO20 Yed.

127. Dopmynvl crodicerus Ipumenamo hopmynvl crodiceHus npu bIYUCTIEHUSX U
8bINOIHEHUU NPeoOPA308AHUL MPUSOHOMEMPUYECKUX
8bIPAICEHU.

128. Cunyc, kocunyc u mameeHc Buvigooums chopmynwvr 06otinozo yena kax creocmesus

129. 080UHO020 Yena meopembl CIOHCEHUS U NPUMEHAMb UX NPU
npeoodpaz08anHUsxX MPUSOHOMEMPUYECKUX BbIPANCEHUL

130. Cunyc, xocunyc u mameenc Buvisooums ¢hopmynv nonosunnozo yena kax cieocmeus

NOJOBUHHO20 Yela meopembvl CIOANCEHUS U NPUMEHSIMb UX NpU
npeoopaz08anUsAX MPUSOHOMEMPUYECKUX BbIPANHCEHULL

131. Pewenue 3a0au

132. Koumponvnas paboma Ne 7

133. Cumnyc, KOCUHYC U MaHeeHc Ipumenamo ghopmynsl nonosunHo2o yena npu

NOJIOBUHHO20 yela npeoobpas08aHUAX MPUSOHOMEMPUYECKUX BbIPANCEHUL

134. Dopmynvl npusederus Buvigooumw ghopmynvl, nozeonarowue samenums cunyc,
KOCUHYC, MAH2EHC U KOMaHzenc 1106020 yucia
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U
Komamzencom wucia & , eciu 0<a <~

135. Dopmynvl npusedets Bvigooumu ghopmynei, nozeonsrowue 3ameHums cunyc,
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KOCUHYC, MAHSEHC U KOMAHCEHC 1106020 yucia
coomeemcmeerHO CUHYCOM, KOCUHYCOM, MAHSEHCOM U

KOMAH2EHCOM Hucia o , ecau O<a<™

136. Cymma u paznocms CUHYCco8 Ipumenamo hopmynel cymmuvl u pazHocmu cCUHyco8 npu
peuweHuu 3a0ay Ha 8bIYUCTIeHUEe U PA3TONCEHUU HA
MHOJICUMENU.
MHOI'OI'PAHHUKH 12
137. Tonamue MHo2oepanHuxa. 1 |O6wsacuame, kakas ueypa nazvieaemcs
Ilpuzma MHO202PAHHUKOM U KAK HA3bIBAIOM €20 JJleMeHMbL.
Kaxkou MHo202pannuk Hazvieaemcs 6blNyKibiM,
npU80OUMb NPUMeEPbl MHO20CPAHHUKOS.
138. T'eomempuueckoe meno. 1 |Obvsacuams, umo maxoe ceomempuuecxkoe meio.
Teopema Diinepa Dopmynuposams U 00KA3bIBAMb Meopemy Jinepa ons
BbINYKIBIX MHO2O2DAHHUKOB.
139. Cymma u pasHocms KOCUHYCO8 Ipumensimo hopmyavl cymmpvl u pazHOCMU KOCUHYCOB
npu pewienuy 3a0ay Ha 8bI4UCTIeHUE U PA3LONCEHUU HA
MHOJICUMENU.
140. Cymma u pazHocms CUHYCco8 u Ipumensmo ghopmynvl cymmol u pazHoCmu CUHYCO8 U
KOCUHYCO8 @opmynbl CymMMmbL U pA3HOCMU KOCUHYCO8 NPU PeuleHUU
3a0a4 HA BbLIYUCTEHUE U PAZTIOHCEHUU HA MHOICUME.
141. VYpox 0b606wenus u
cucmemamu3ayuy 3HaHull
142. Koumponvnas paboma Ne 8
143. Ilpusma. [Ipocmpancmeennas 1 |Obwvsacuame, kaxkoii MHO202PAHHUK HA3LIBAENICS NPUSMOLL

meopema Ilughacopa

U KaK HA3ul8aiomcsi ee 271eMeHmbl, KaKas npusma
HA3b18AEMCS NPAMOU, HAKTOHHOU , NPABUTILHOU.
H3o6pascame npuzmul na pucynke. O6vacHaAmb, Ymo
HA3b18aemcs NI0Wadbio NOIHOU (DOK0B01L) NoBepXHOCMU

npusmvl. Beieooums chopmyny niowaou opmozonanvrotl
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NpoeKyuU MHO20Y201bHUKA U 00OKA3bl8amb
npocmpancmeennyto meopemy llugazopa.

144,

Iupamuoa

ObvscHuamb, Kakoll MHO20SPAHHUK HA3bIBAEMCS]
nUPamuooll U Kaxk Ha3blearOMcs € dIeMeHmbl, Ymo
Hazvleaemcs nioujadbio NoaHoU (D0K0801l) nosepxHocmu
nupamuovl

VII. TPUT'OHOMETPUYECKHE

YPABHEHUA

19

145.

Ypasnenue cosx =a

Dopmynuposams onpeoenenue arccosa, bi600UNMb
G opmynvl KopHell npocmetiuux ypasHeHul
cosx=0;cosx==+1

146.

Ypaenenue cosx=a

Buvisooums popmyny kopreii ypasnenus guoa COSX =a
ons obozo a €[-1;1]

147.

Ypaenenue cosx=a

Pewams ypasnenus

148.

Vpasnenue sinx =a

Dopmynuposams onpedenieHue arcsina, 61600umv
Gopmynsl KopHell npocmeuuux ypasHeHutl
sinx=0;sinx=+1

149.

IIpasunvnas nupamuoa

ObvscHAmMb, KaKas NUPaAmMuoa Ha3vl8aemcs NPAGUIbLHOU,
00KA3b18aMb YMEEPHCOEHUE O CBOUCMBAX €€ OOKOBbIX
pebep u OoKosvIX eparell u meopemy 0 nIouaou 6OKoBou
NOBEPXHOCIU NPABUTLHOU NUPAMUODL.

150.

Yceuennas nupamuoa

ObvsicHamb, KaKkol MHO20SPAHHUK HA3bIBAEMCSL
VCEeUeHHOU NUPAMUOOT U KAK HA3bI8AIONCSL €€ JJIeMeHMbl,
00KA3bI8AMb MEOPeMy 0 NAouWaou OOK080U NOBEPXHOCMU
NPABUNLHOU YCEYEHHOU NUPAMUOBL.

151.

Vpaenenue sinx =a

Buvisooums popmyny xopheii ypasuenus éuda Sin X = a
ona a06oz0 a €[-1;1]

152.

Ypasnenue sinx =a

Pewams ypasnenus
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153.

Ypaeuenue tgx =a

Dopmyruposams onpedenienue arctga, vieooums

154. Gopmynvl kopuell npocmeliwux ypasHenuti 1gx =a.
Pewams ypasnenus
155. Ilocmpoenue ceyenuti nupamuo Pewams 3a0auu na eviuucienue u 00KazamenbCcmeo,
CBA3AHHbIE C NUPAMUOAMU, 3A0a4U HA NOCMPOEHUE
ceueHull nupamuo.
156. Cummempus 6 npocmpancmee ObvscHamb, Kakue mouKu Ha3vl8aomcs
CUMMEMPUYHBIMU OMHOCUMENLHO MOYKU (NPAMOL,
NAOCKOCMU), YUMo maxoe yeHmp (0cb, NI0OCKOCHb)
cumMmempuu gpueypul, npugooums npumepsl ueyp,
001a0arOWuUx eMeHMaMu CUMMEempUY 8 apxumexmype,
mexHuKe, npupooe.
157. Pewenue Pewams mpueconomempuueckue ypagnenus, ceooawuecs
MPULOHOMEMPUYECKUX K K8AOPAMHOBIM.
VypasHenutl, c600auuUxcs K
K8AOpaAmHbiM
158. Pewenue Ipumenamo memoo paznodcerus Ha MHONCUMENU U
MPULOHOMEMPULECKUX Memoo 8CNOMO2amenbHO20 Yaid.
VypasHenuii 8u0a
asinx+bcosx=c
1509. Pewenue Ipumenamos mMemoo paznodcerus Ha MHOJCUmenu npu
MPUSOHOMEMPULECKUX peleHuu mpucoHoMempu4ecKux ypaeHeHull
VpasHeHuii ¢ NOMOWbIO
paznoosicenus 1e6ou yacmu Ha
MHOXMCUmenu
160. Oonopoonvie Pewamwv oonopoousvie ypasnenus nepgoui u 6mopoti
MpUu2oHOMempuiecKue cmeneHu
VpasHenus
161. Ilonamue npasunvrozo ObvscHAMb, KAKOU MHO20SPAHHUK HA3bIBACMCS

MHO20ZPpAHHUKA

npasulbHbiM, 00K613b1661mb, umo He cywiecmeyem
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162. Onemenmul cummempuu 1 |mpasunrvnoco mHo202panHuKa, 2paHamMu KOMopo2o
NPABUNbHBIX MHO202DAHHUKOS ABNAIOMCA NPABUNILHBLE N-Y20NbHUKU NpU N > 6
ob6vscHamyb. Kakue cywecmayiom 6udbl npasuibHbix
MHO202PAHHUKOG U KAKUMU DNEMEHMAMU CUMMEMPUL OHU
obnaoarom.
163. Memoo 3amenvl HeuzgecmHozo 1 IIpumensamo memoo 3ameHbl HeU38eCMHO20 NPU PeueHuU
MPUSOHOMEMPUYECKUX YPABHEHUL
164. Ilpumepwvl pewenus 1 Braoemv npuemamu pewenus npocmetiuiux
165. npocmeuuux 1 MPULOHOMEMPUYUECKUX HEPABEHCIE C NOMOUBIO
MPULOHOMEMPULECKUX COUHUYHOU OKPYICHOCTNU
Hepagencme
166. Ypok 0b606wenus u 1
cucmemamu3ayuu 3HaAHULL
167. Konmponvnasa paboma Ne 9 1
168. 3auem 1
1609. Pewenue 3a0au, noocomosxka x 1
KOHMPOIbHOU pabome
170. Konmponvnasa paboma Ne 10 1
171. Ananuz konmponvuou pabomer | 1
VIII. INOBTOPEHMUE 21 |IIOBTOPEHMUE 12
172. Pewenue 3a0anuii na 1 Ymemo pewamsv 3a0anus muna 9 uz JJEMO EI'D
npeobpazosanue (npoghunvHwlll YyposeHv) Ha npeobpazosaHie
MPULOHOMEMPUYECKUX MPULOHOMEMPUUECKUX BbIPANCEHUL
8bIPANCEHUU.
173. AHanuz KoHmpoabHOU pabomul. 1 | Vmems pewwams 3a0anus muna 8 uz demoncmpayuonuo
Pewenue 3a0auy na memy sepcuu ([[EMO) EI'D (npoghunvhulii yposens) o
«IIpasunvHas nupamuda, eé nupamuoax
I1eMeHMbLY)
174. Pewenue 3a0ay na memy 1 |Bradems npuemamu pewenus 3a0a4 Ha 00OKA3amenbCmeo
«IIpasunvnas mpeyzonvnas u gviyucnenue muna 14 uz [EMO EI'D o mpeyzonvrulx
nupamuoa, ee 1eMeHmolLy) nupamuoax
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175. Pewenue 3a0anuii na Ymemo pewams 3a0anus muna 9 uz J[EMO EI'D
176. npeoodpazosanue cmeneHHulXx, (npoghunvHwlll YposeHs) Ha npeobpazosarie
NOKA3amenbHbuIX U MPULOHOMEMPULECKUX BbIPANCEHULL
JloeapupmuyecKux
8bIPANCEHU.
177. Pewenue 3a0anuii na Ymems pewams 3a0anus muna 9 uz J[EMO EI'D
178. npeobpazosanue cmeneHHulXx, (npogpunvhsill yposens) Ha npeobpazosanue 8blpadtCeHUl
NOKA3AMeNbHbIX,
Jloeapugmuieckux u
MPULOHOMEMPUYECKUX
8bIPANCEHULL
179. Pewenue 3a0au na memy Ymems pewams 3a0anus muna 8 uz [EMO EI'D
180. «IIpasunvnas uemvipexy2onvbHasl (npogpunvhslll yposens) u 61ademsb NpUeMamu peuieHus
(wecmuyzonvHas) nupamuoa, ee 3a0a4 Ha 00KA3aMenbCmeo u sviyucienue muna 14 uz
9NeMeHmblLy JIEMO EI'3 (npoghunvhsiii yposens) 0 uemuipexy2onibHblx
U WeCmuy20/IbHbIX NUPAMUIAX
181. Pewenue npocmeriviux Ymemw pewsams 3adanus muna 5 uz JEMO EI'D
182. JIUHEUHBLX, K8AOPAMHDBIX, (npogpunvhblli yposens) Ha peuieHue ypagHeHuu
UPPAYUOHATILHDBIX,
NOKA3AMENbHbIX U
Jlo2apugmuieckux ypasHeHutl
183. Pewenue ypasnenuii Braoems npuemamu pewenusn 3aoay muna 13 uz JJEMO
184. NOBLILUEHHO20 YPOBHS ET'D (npoghunvHulii yposens) npu peuienuu Keaopamuvlx
(k6aopamHuix, U CBOOAWUXCA K HUM, UPPAYUOHATLHBIX, NOKA3AMEbHbIX
NOKA3AMeNbHbIX, U 102apudmMuiecKux ypagHeHuil.
UPPAYUOHATILHBIX,
Jo2apugmuueckux) ¢ omoopom
KOpHell U3 3a0aHH020
NPOMENCYMKA
185. Yposnesas camocmosamenvhas

pa60ma, cocCmaeleHHasA us
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za0anuu muna 8 u 14

186. Pewenue 1 Ymemw pewwams npocmetiwiue mpueconomempuyeckue
187. MPUSOHOMEMPULECKUX 1 ypasuernus. Bradems npuémamu peuwtenusi 3a0aq muna 13
188. ypasnenuii 6a308020 u 1 u3 J[EMO EI'D (npogunvhsiil ypoges) npu peuieHuu
NOBbIUEHHO20 YPOBHEIL C MPUSOHOMEMPUUECKUX YPABHEHUL.
0moOOpoM KopHell U3 3a0aHH020
NPOMENCYMKA
1809. Yposnesas camocmosmenvuasn | 1
paboma, cocmaenennasn uz
s3a0anuti muna 5,9 u 13
190. Pewenue 3a0ay na memy: Ymemo pewams 3a0anus muna 8 uz JJ[EMO EI'D
191. «lIpusma u eé snemenmel. (npogpunvhsill yposens) o npusmax. Bradems npuemamu
Ilpamas g’ usma. lpasunenas peuwienus 3a0ay Ha 00KA3AmMenIbCmeo U GbIYUCICHUE MUNA
Zgggg}m]; ZGZZZZ;Z‘» 14 uz JIEMO EI'3 o npuzmax.
192. Pewenue 3a0au na npoyenmui, 1 Ymemo pewams 3a0anus muna 1 u 11 uz JJEMO EI'D
193. yacmu, 00Ju. 1 (npogpunvhblli yposens), ¢ npumMeHeHuem NOHAMuUs
194. Pewenue 3a0ay Ha 1 npoyenma, yacmu, O0Ju..
195. KOHYeHmpayuio, Cmecu, 1
CNIaguL.
196. Pewenue 3a0au na memy: Ymemo pewsamsv 3a0anus muna 8 uz JEMO EI'D
197. «Ilapannenenuneo, e2o (npoghunvbHwill yposeHs), 61a0emsb NPUEMAMU PeLleHUs.
anemenmul. IIpsamoyeonvhbiil 3a0au Ha 0oKazamenbCmeo u eviuucienue muna 14 uz
napannenenuned. Kyo.» JIEMO EI'D o napannenenuneoax, xyoe.
198. Pewenue 3a0anuii na 1 Ymemw pewams 3a0anus muna 10 uz JEMO EI'D
199. BbIYUCICHUA U 1
200. npeobpazoeanus N0 OAHHbIM 1
Gopmynam
201. HUmozcosas konmponvras 1 |Umocosas konmponvhas
202. paboma Ne 11, cocmasnennas paboma Ne 11, cocmasnennas u3
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u3 3ao0anuu muna 1, 5, 8, 9, 10,
11, 13u 14

3a0anuu muna 1,5, 8, 9, 10, 11,
13ul4

203. Ananuz KoHmponvHoU pabomsl 1

204, Tlooseoenue umozos. 3adanue 1
HA KAHUKYJIbl

204 gaca 136 4 68 u
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KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUWE YYEBHOI'O

Ha 2022 -2023YUYEBHBIN 'O
(6 YACOB B HEJIEJIIO (AJITEBPA 1 HAUYAJIA MATEMATUYECKOI'O AHAJIM3A -4 4., TEOMETPHUSI -2 4.),

IHNPEIMETA «MATEMATHUKA» 11 KJIACC

BCEI'0O 204 YACOB, YIJIYBJIEHHBIA YPOBEHD)

Y4ueOnuku: MaremaTtuka: anreOpa M Hadajla MaTeMaTHYECKOro aHaiu3a, reoMeTpus. Anredpa M Hadajla MaTeMaTUYECKOIrO
ananu3za. YueOnuk. 10-11 kmaccel. bazoeiit u yryonennsiii ypoBuu / LA, Anumos, FO.M. Konsarun, M.B. TkaueBa u ip U :
Marematuka: aireOpa U Hadajla MaTeMaTUYeCKoro aHanusa, reomerpusi. ['eomerpusi. 10-11 knaccel. (ba3oBeiil u yriyOieHHbIN
yposuu) / JI.C. AtanacsH, B.®. byry3sos, C.b. Kagomiies u ap.
MarepuajibHo-TexHH4ecKoe ocHameHue ypokoB: YMK M.IO. Komsruna u np., YMK JI.C. AranacsHa u ap, « coam EI'DO»
Kypc camomoarotoBku. Texuonorus pemieHus 3afgaHuil. YdyeOHOe mocoOue sl 00IIeo0pa3oBaTEIbHBIX OpraHu3aIuil.
[TpodunbHblli ypoBeHb. B Tpex wacTsax: «Anrebpa», «Anrebpa u Hauyana anHanmuza» u «['eomerpus»/ U.B. Amenko, C.A.

[ecrakos. - M.: IIpocBemenne, 2018., MyTbTHME THIAHBINA TTPOCSKTOP, KOMITBIOTED, ...

MATEMATHUKA (AJITEBPA U HAYAJIA AHAJIM3A (TEOMETPUSA Ienn o0yyenus (XapakTepHCTHKA OCHOBHBIX BH/10B
AeATEeJbHOCTH YYeHUKA, y4eOHBIX JeHCTBHUI)
Howmep|/laTb1 Conepxanue KoJu-Bo|Conepxanue Koua-Bo
YPOKa |mpoBeaeHus |(pa3aesibl, TeMbl) 4yacoB |(pa3menbl, TeMbl) 4acoB
I1aH |(pakr
I. TPUTOHOMETPUYECKUE ®YHKIINU 20 EIZI:})HHI[P, QI RAC Al 14

1. Obracmp onpedenen wiu 1 Brademv nonsamuem mpueoHoMempuieckoli YyHKyuu.

2. MHOJNCECEO SHATEHUU 1 Ymemw obocnosvisams obracme onpedenenus u
MPUCOROMEMPUTECKUX [mHoocecmeo snauenuti hynkyuii Y =SINX u 'y = COSX
@yHxyuti

3. Yemnocme u newémuocme 1 Brademv nonsimuem uémuou u He4emuou hyHKyuu.
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MPULOHOMEMPUHECKUX
GyHryuil

Ymems uccnedosamo mpueconomempuuecxkue yHkyuu
HA YEMHOCIb U HeYEMHOCMb.

Tonamue yununopa.
Inowaos nosepxnocmu
YUIuHoOpa.

Brademb nonsimuem yuruHopuieckoll N0GePXHOCMU, ee

obpazyroweli u ocu. M300pasicamv yuiunop u e2o
CeyeHUst NIOCKOCMbIO, NPOX00sujell yepes oCh
NI0CKOCMbIO, NePNneHOUKyIApHou K ocu. O0vsacHamo,
UMO NPUHUMAEMCSL 34 NA0WAOL OOKOBOU NOBEPXHOCHU
yurunopa. Beieooums chopmyny ons eviuucienus
0OK0B0UL U NOJHOU NOBEPXHOCU YUNLUHOPA.

Ilepuoouunocmeo
MPUSOHOMEMPUYECKUX

@yuryul

Dopmynuposams onpedeieHue nepuoouUyecKoll
@yukyuu, Ymems uccnedosamov yHKyuu Ha
NepUOOULHOCMb, HAXOOUMb NEePUOObl
MPUSOHOMEMPULECKUX DYHKYULL.

10.

Cesoticmea ¢hynkyuu y = COS X ,
u ee epaghux

3uamo ceoticmea ghynkyuu Y = COS X , ymems cmpoumay
epagux yHKyuu, npumeHams ceolcmea yHKyuu
Yy = COS Xnpu peuteHuu ypagHeHutl U HepaseHcms.

11.

Pewenue 3a0au na
HAXo0dicOenUs: naiouaou
NOBEPXHOCTU YUTUHOPA

Pewamw 3a0auu na évruucienue niowaou 60OKosoul u
HOJHOU NOBEPXHOCMU YUTUHODA.

12.

Iousmue xonyca. Ilnowaow
NOBEPXHOCIU KOHYCA.

Bnaoemv nowsimusimu: Konuueckas nO8EPXHOCMuU, ee
obpazyiowue, eéeputuna, oce. H306paxcamos Konyc u e2o
ceuenusi NIOCKOCMbIO, NPOX0Osiell Yepes 0Chb
NIOCKOCMbI0, NePNeHOUKYAAPHOU K ocu. O0bsicHaAMb,
YUMo NPUHUMAEMCs 3a NIOWA0b OOKOBOU NOBEPXHOCTU
KOHyca. Bvieooums ghopmyny 015 gvluuciienuss 60Ko8ou
U NOJIHOU NOBEPXHOCU KOHYCA.

13.

14.

15.

Ceoticmea ynxyuu 'y =SINX,
u ee epaghux

3name ceoticmea gynxyuu 'y =SINX, ymems cmpoumo
epaghux yHKyuu, nPUMEeHImb C8OUCMBEA PYHKYUU
y =sinx npu peuieHuy ypasHeHull U HepaseHcmas

16.

Cesoticmsa ¢hynxyuu y = 19X,

Rl R e

3nams ceoticmea ¢hynxyuu Y =19X, ymems cmpoums ee
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u eé epagux

‘epaqbuk

17. Inowaow nosepxnocmu Pewams 3a0auu Ha ebluucieHue niowaou OOKo8oU u
18. KOHyca. YceueHHulil KOHycC. noaHou nogepxnocmu konyca. O0vacHAmb, Kakoe mejo
HA3bl8AENCSL YCEYEHHBIM KOHYCOM. Bbisooums ghopmyny
07151 8bIYUCTCHUS NIOUWAOU OOKOBOI U NOAHOU
NOBEPXHOCMU YCEUEHHO20 KOHYCA
19. Cesoticmsa ¢pynkyuu 'y = tgx , 3name ceoticmea @yuxkyuii 'y =tgx, y =ctgx ymemso
20. u eé epagpux cmpoums ux epaghuxu, NPUMeHsAmMb C80UCMBEA PYHKYULL
npu peuienuy ypasHeHull U HepageHcms
21. ObpamHnule Braoemv nousmuem oopamnvix mpuconomempuyeckux
22. MPUSOHOMEMPUYECKUE @YHKYuULl, 3HAMb UX CEOUCMEA, YMEMb CIMPOUNb 2PAPUK
@yHryuu
23. Inowaow nosepxnocmu Pewamu 3a0auu na evluucienue nosepxHocmu KoHyca u
KOHYCA U YCeUeHHO020 KOHYCa VCeueHH020 KOHyca
24, Cdohepa u wap. Bzaumnoe Dopmynuposams onpeoenenue cghepuvl U wapa, ux
pacnonodcenue cghepul u yewmpa, paouyca, ouamempa. Hccreoosams e3aummoe
naockocmu. Kacamenvnas |pacnonoscenue cgpepvl u niockocmu. Popmynruposamso
nI0CKOCmb K cghepe U 0OKA3b16aAMb MEOPEMbL O CEOUCMEE U NPUIHAKE
KacamenbHol Ni10CKOCU.
25. Obpammnule Braoemwv nonsamuem oopamusix mpuconomempuyecKux
Mpu2oOHOMempuyecKue @yHKYuULL, 3HAMb UX CEOUCMEA, YMEMb CIMPOUNMb 2PAPDUK
@yHrkyuu
26. Ypok obobwenus u
cucmemamu3ayuu 3HaAHUL
27, Iloozomoeka k KOHMPOALHOU
pabome
28. Koumponvnas paboma Ne 1
29. ITnowaow cghepol. Bzaummnoe Ob6vsacuams, 4mo npUHUMAaemcs 3a niowads cgepol,
30. [pacnonoowcenue cghepol u Buvisooumu chopmyny ons eviuucnenusn niowaou cgepol.

npamoiu. Cehepa, snucannas 6

YUTUHOPUUECKYIO

Hccnedosamsv 63aummnoe pacnonodicenue cepuvl u
NpAMOLL.
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nosepxuocmo. Cehepa,
BNUCAHHAS 8 KOHUYECK)IO

Obvsacuams, Kakas cpepa Ha3bl8aemcst BRUCAHHOU 6
YUTUHOPUYECKYIO (KOHUYECKYI0) NOBEPXHOCb

NOBEPXHOCHIb.
Il. MIPOU3BOJIHAS 1 EE 19
TEOMETPUYECKHWIN CMBICJI
31. IIpouseoonas. Ilpeden 1 Dopmynuposams onpeoeienue npou3800HOU QYHKYUU 8
Gyukyuu. mouKe, NOHUMAMb €€ PU3UYEeCKUll CMbICT
32. Henpepvienocmo ¢hynxyuu 1 3name onpedenenue QyuKyuu HenpepvlBHOU 8 mouKe u
Ha unmepeane. Ymems uls61aMb HenpepvleHbie
@yHKyuU ¢ onopoll Ha onpedenenie
33. Onpeoenerue npouz8o00HOII. 1 Ymemo nHaxooums npouzsoomnvie snemeHmapHbvix
Dopmynvl NPOU3BOOHBIX @yHKyuil no onpeoeneHuro
INEMEHMAPHBIX QYHKYULL
34. IIpoussoonas cmenennou 1 Ymemo ucnonvszoeamuv ghopmynvt npouzeoonotl
Gynryun )
cmenennotl ynkyuu'y = XP ons 106020
oeticmeumenbHo20 yucia p.
35. Ceuenust yununopuyeckotl Hccnedosamv 603ModiCHbIE CeUeHUs YUTUHOPULECKOU U
36. nosepxnocmu. Ceuenus KOHUYeckou nogsepxnocmu. Pewams 3a0ayu.
KOHUYECKOU NOBEPXHOCU
37. IIpouseoonas cmenenHou 1 Ymemo ucnonvszoeamuv ghopmynvt npouzeoonotl
38. Py 1 cmenennot hynkyuit Y = XP u'y = (kx +b)P ona
1100020 OelicmeumenbHo20 Yucia P u .
39. Ilpasuna 1 3name npasuna oughghepenyuposanus cymmol,
40. ougpepenyuposanus. 1 npoU3BeOeHUs, YacCmHO20. Y mMemsb NpUMeHams ux npu
[lugppepenyuposanue cymmeot, BbIYUCTICHUU NPOU3BOOHBIX
npouU36e0eHUs, 4aCMHO20
41. Teopemuueckuii 3auem
42. Koumponvnas paboma Ne 2
43. IIpouzeoonas cnocHou 1 3namv npasuna ouppepenyuposarus CroHCHOU
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@dyHKyuu

@YyHKYUU U yMemb UCNOIb308AMb UX NPU GbIYUCTEHUU
NPOU3BOOHBIX.

44, IIpouzsoonas nokazamenvHou 3name gpopmyny 01 HAXOHCOEHUS NPOU3BOOHOU
Qyuryuu noKazamenvbHou pyuKyuu. Ymemv naxooumso
npoU3B00HbIE NOKA3AMENbHOU (DYHKYULU.
45, IIpouseoonas 3name gpopmyny 01 HAXOHCOEHU NPOU3BOOHOU
Jo2apu@dmuueckout hynKyuu Jocapu@muyeckori pyukyuu. Ymems Haxooums
nPoU3B00HbIE 102APUPMULECKOU DYHKYUU
46. IIpoussoonvie 3name gpopmynvl 015 HAXOAHCOEHUSI NPOU3BOOHBIX
MPULOHOMEMPULECKUX MPULOHOMEMPUYECcKUx QyHKyui. Y memo naxooums
GyHuryuii NPOU3BOOHBIE MPUSOHOMEMPUYECKUX YHKYUU
OBBbEMBI TEJI 16
47. Touamue ob6vema. Odvem 1 |O6wsacusme kak usmepsiromes o6vemor mer,
48. NPAMOY20/IbHO20 1 |popmyruposame ocnogusie ceoticmea 06vEM08 u
napannenenuneoa. 8b1600UMb C UX NOMOWBIO POPMYTY 00BEMA
NPAMOY2071bHO20 NApalielenuneod.
49. IIpoussoonvie snemenmaphbix Ymemo naxooums npouzeoonvie anemenmapHvix
@dyHKyuil. dynxyuil.
50. I'eomempuueckuu cmuicn 3uamu ceomempuieckuii cCMulcli BPOU3BOOHOU.
npou3BoOHOU. Yenosoii
K03 Puyuenm npamoti
51. Vpasnenue kacamenvhoii K Ymemv  cocmasnamv  ypaenenue xacamenvHoOu K
epaghuxy gyHxyuu. epaghuxy @yHKyuu 6 0aHHOU MmoukKe.
52. Pewenue 3a0au na memy: Ymemo pewams 3a0auu na memy: «I'eomempuueckuii
«['eomempuueckuii cmoicn CMBICTI NPOUZBOOHOU»
NPOU3BOOHOU»
53. O6vem npamotl npusmol 1 |3uame popmyny ob6véma npsmoti npuzmet, ymemo
54, 1 |npumensams eé npu pewienuu 3a0au.
55. Ypok 0obobwenus u
cucmemamu3ayuu 3HaHU
56. Koumponvnasa paboma Ne 3
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57. ‘AHGJZLB KOHMPOAbHOU pabombl 1
I1l. MIPUMEHEHME ITPOU3BOITHOM K 19
HUCCJEJTOBAHUIO ®YHKIINI
58. Bospacmanue u yovieanue 1 3Hamv docmamouHvle YCa06uUs 803PACMAHUS U
Qyuryuu VOLIBAHUA PYHKYUU U YMEMb UX NPUMEHAMb OJis
onpeoeneHus NPOMENCYMKO8 MOHOMOHHOCU (OYHKYUIL

59. Obvem yununopa 3namo popmyny obvema yurunopa, oovIACHIMb e
NpoUCXodicoerue, ymems NPUMeHams opmyny obvema
YUTUHOPA NPU peuleHuu 3a0ay.

60. Obvem HaKIOHHOU NPU3MbL 3name gpopmyny 06veéma HAKIOHHOU NPU3MbL Oe3
6b1800A U YMemb NPUMEHAMb ee OJisl pelueHus 3a0ad.

61. Bospacmanue u yovieanue 1 3uams 0ocmamounvle yCio8us 603pacmanuis u

GyHrkyuu VObI8aHUsL PYHKYUU U YMeMb UX NPUMEHAMb OIS
onpeoeieHust NPOMENCYMKOE8 MOHOMOHHOCIU (DYHKYULL

62. Dxcmpemymbl YyHKyuu. 1 3uamu onpedenenus mouek IKcmpemyma QyuKyuu,

63. Heobxooumvie u 1 CMAYUOHAPHBIX U Kpumuyeckux. Biademv nonsimusimu

64. oocmamounbie YCcao6us 1 HeoOX00UMbBIX U OOCAMOYHBIX YCI08UL IKCMPpeMymMa

IKCmpemyma. @yukyuu. Haxooums mouxu sxcmpemyma, 3Kcmpemym
dynxyuu.

65. Obvem nupamuowt ™, 3name gpopmyny obvema nupamudsl 6e3 6616004 U
yMemb peuiams 3a0a4u Ha HAxoxcoeHue oovema
nUpamuovl

66. Obvem konyca™. 3uamo ghopmyny obvema konyca be3 6v1600a U ymems
peuams 3a0a4u Ha HAX0HCOeHue 00vbeMAa KOHYCd.

67. Ilocmpoenue epaghuxos 1 Ymemo uccneoosams ceoticmea gynxyuu ¢ nomowpio

68. @ynxyuti. Cxema ucciedo8anus 1 obwell cxemvl UCCIEO0B8AHUSL (DYHKYUIL.

@yHKyuU, Memoo nocmpoeHus

epaghuxa yemmoii (HeuemHoti)

@yHryuu
69. Haubonvuwee u naumenvuiee 1 Ymemo naxooums naubonvuiee u HaumeHvulee 3Ha4eHUs
70. 3HaueHUus yHKyuu 1 @yHKYUU € NOMOWBIO NPOUZBOOHOT
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71.

Obvem yceueHHoU nupamuobwt,

Buvisooumw hpopmynsr o6vema yceuennoii nupamuowvt u

72. VCeueHHo20 KoHyca 00veMa yceueHH020 KOHYCa HA OCHO8e opmy
00HEeM08 NUPAMUOBL U KOHYCA U peluams 3a0ayu.
73. Ilpouzsoonas emopoco 1 3name nonsmue 6mopotl npou3B00HOU U ee uzuecKull
74. nopsoKa, 8binyKiocms u mouku| 1 cmblcl. YMemb npumeHsams 6mopyio Npou3800HyI0 0is
75. nepezuba. 1 onpeoenenust moyek nepe2uba epaguxa GyHKyuu u
NPOMENCYMKO8 BbINYKIOCTU.
76. Ilocmpoenue epagpurxos 1 Ymems cmpoums epagurxu ¢ynuxyuii no pezyromamam
GyHryuii uccne0o8anus eeé ceolcCms.
/7. Obvem wapa. Obvém Dopmynuposams u 00KA3b18aMb Meopemy 006 0oveme
78. waposoco cecmenma, wapa u ¢ eé NoMoubio 8b1600UMb HOPMYLY NIOWAOU
wapoBoeo Cos u Wapo8oco cghepvl. Bvigooums chopmyny 06vemos uapogo2o
cexmopa. [Lnowaos cghepul. ceamenma u waposozo cekmopa. Pewiams 3a0ayu.
79. Ilocmpoenue epaghuxos 1 Ymemov cmpoums epaguru ¢hynxyuii no pezyremamam
80. @ynxyuii. Aneopumm 1 uccnedosarus ee ceoticms. Haxooums mouku
HAaxooicOeHUsi HaubonbULe2o U MUHUMYMA U MAKCUMYMA DYHKYUU, A MAKIHCE 3HAYEHUS
HauMeHbue20 3Ha4eHull @YHKYUU 8 HUX U NPOMENCYMKU MOHOMOHHOCTU C
@ynxyuu Ha ompeske [a;b] u HOMOWbIO NEPBOT NPOU3BOOHOM, a MOUKU nepe2uda u
Ha unmepeane; NPasuio NPOMENCYMKU BbINYKIOCMU C NOMOWbIO 8MOPOT
HAaxX02icOeHUsi HaubonbULe20 U npouseoonou. Haxooums acumnmomul epaguxa
HauMeHbUuIe20 3HAYeHUl. @yHKYUU ¢ NOMOWBIO NOHAMUS Npedend YHKYUU 8
moukxe u Ha OeCKOHeUHOCMU.
81. Vpok 0606wenus u 1
cucmemamu3ayuu 3HaHUL
82. Iloocomoska Kk KOHMPONLHOU 1
abome
83. Pewenue 3a0au na Ymems pewiams 3a0auu na naxoscoenue o6vémos
84. Haxooicoenue 00bemos MHO202PAHHUKOG U MeJl 8PAUYEHUSL.
MHO202PAHHUKOG U el
epaujerus
85. Koumponvnas paboma Ne 4 1
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86. | | |AHaJ1u3 KOHMPOAbHOU pabombi 1
IV. AHTEI'PAJI 14
87. Ilepeoobpasnas 1 Braoemwv nonsamuem nepeoobpasnoil, Haxooums
88. 1 nepeooopasHvie 0l CMeneHHOU U
MPUSOHOMEMPULECKUX DYHKYULL
89. Ypox 0606wenus u
cucmemamu3ayuu 3HaAHU

90. Koumponvnas paboma Ne 5

91. IIpasuna naxoorcoerust 1 Braoemv noussmuem nepeoobpasnoil u npumensamo

92. nepeoobpasHulx (mabauya 1 npasuia UHMe2pUpPOBaHUsl OJis HAXOHCOEHUS
nep8ooopasHvIX) nep8oooPAaAsHbIX.

93. Kpueonunerinaa mpaneyus, 1 ObvscHAMb NOHAMUE KPUBOIUHENIHOU mpaneyuu.

94, Gopmyna eviuucieHus 1 H300pasicams kpugoauHetinyo mpaneyuro. 3Hams
naoWaou KpUOJIUHEUHOU noHamue onpedenennozo unmezpana. Haxooumso
mpaneyuu. Unmezpan. nIOWAOb KPUBOJIUHEUHOU Mpaneyuu 8 NpOCmetuiux

CIYYasx.
BEKTOPLHI B
IMPOCTPAHCTBE
95. Ilonsamue eexmopa. Dopmynuposams onpeodenerHue 6eKmopa, e20 ONUHbl,
Pasencmeo sexmopog KOJLTUHEAPHBIX U PABHbIX 8eKmopos. [Ipusooums
npuUMepbl BeKMOPHBIX GETUUUH.
96. Cnoorcenue u gvluumanue ObvscHAMb, Kak 66005IMCS OCUCMBUS CILOMNCEHUSL U
8EKMOpPO8 BLIUUMAHUS BEKIMOPO8, KAKUMU CEOUCTNEAMU OHU
obnaoarom. IIpasuno mpeyeonvruxa. Ilpasuno
napannenocpamma

97. Buviuucnenue unmeepanog 1 Braoemwv nonsmuem onpedenénnozo unmezpana. 3namo
(hopmyna Horomona- dopmyny Heromona-Jleiibnuya, ymemo eé npumensamo
Jetnionuya) npuU 8bINOJIHEHUU YNPAHCHEHUU.

98. Buiuucnenue nnowaoeti ueyp 1 Ymems 6vi6155me pueypol, oepanuuentvle OaHHbIMU

99. C NOMOWbIO UHMESPALO8 1 JIUHUAMU U HAXOOUMb UX NA0Waou. Buieooumun

100. Buviuucnenue o6vemos men ¢ 1 UHMESPATLHYIO (POPMYTLY BbIMUCTIEHUS 00BEMOB el U
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noMoubo uHmezpaia

00KaA3b18aMb C €€ NOMOUbIO meopembl 00 0OveEMe
HAKIOHHOU NPU3MbL, NUPAMUObL, KOHYCA.

101. Cymma HecKoNbKUX 1 |Ob6wvacuame, kak 6600umcs onepayus cioxcenue
8eKmMopo8. Y mHodcenue HeCKONILKUX 6eKMOPO8 U YMHOMCEHUE BEKMOPA HA YUCILO.
8EKMOpPA HA YUCIIO. IIpasuno muoeoyzonvruka. Pewwams 3a0auu.

102. Komnnanapnvie gexmopeol. 1  [3uams onpedenenue KOMNIAHAPHBIX BEKMOPOS.
Ilpasuno napannerenuneoa Dopmynuposams 1 00KA3bI8ANb YMBEPHCOCHUE O

NpU3HaKe KOMNIAHAPHOCU MPEX 6eKmMopos. Brademv
npasuiom napaiienenuneod.

103. Ilpumenenue unmeepanog o 1 OO0bACHAMb 803MONCHOCIU NPUMEHEHUS] UHMEe2PaNo8

pewenus usuueckux 3a0ay npu peutenuy guzuueckux 3aoay (Hanpumep, Ha
osuoicerue)

104. Ypoxu ob6odowenus u 1

cucmemMamu3ayuy 3HaHull

105. Konmponvnasa paboma Ne 6 1

106. Ananuz KoHmpoawbHou pabomul 1

107. Pa3znoowcenue sexmopa no 1  |@opmyruposams u 00Kazvleams meopemy o
Mpem HeKOMNIAHAPHBIM paznosicenuu 106020 6eKmMopa no mpem OaHHbIM
BEKMOPAM. HEeKOMNIAHAPHBIM 8ekmopam. Pewams 3a0ayu.

108. IIpumenenue eexmopog npu 1
peuwieHuu 3a0au

V. KOMBUHATOPHKA. 12 | METOJ KOOPIAWHAT B 14
MPOCTPAHCTBE.
JABUXKXEHMUSI.

1009. IIpasuno npoussedenus. 1 3Hamv KoMOUHAMOPHOE NPABUNO NPOU3BEOEHUS OIS

110. 1 noocyeéma Koauuecmea pasiuyHvlx coeOUuHeHuu.

111. Illepecmanosku 1 Dopmynuposams onpeoeieHue nepecmaiosox uz N

112. 1 91eMeHmMOo8. 3Hamov opmMyny 01 HAXOHCOCHUSL YUCLA

nepecmano8oK U3 n I1eMeHmos U ymenms NPUMeHAMb e
npu pewienuy 3a0ay.

113. Ilpamoyeonenas cucmema | 1 |05‘b}lCH}Zmb KaK 6600UMCS NPAMOY20IbHAS CUCTEMA
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114, KOOpOUHAam 8 NpoCmpancmae. KOOpOUHAm 8 NpoCmpancmee, Kaxk onpeoesitomcst
Koopounamer sexmopa KOOPOUHAMbL MOYKU U 6EKMOPA.
115. Pasmewenus 6e3 noemopenuii Braoemv nonsmuem pazmewenus uz m anemenmos no n.
116. 3name gpopmyny 0na eviuucIeHUs A:w - yucna
pasmewenuti uz M aemenmos no N, ymems npuUMeHsImy
ee npu peuieHuuU 3a0ad.
117. Couemanus 6e3 nosmopenuii u Braoemv nonsamuem couemanusmu 6e3 nogmopeHuil u3
118. ux ceoticmea. bunom M semenmos no N. 3uame Gopmyny 01 blYUCTEHUSL
Hvromona. C':n - YUCTIA 8CEBO3MONCHBIX COYemanuil u3 M
91eMEeHMO8 NO N, YMemb NPUMEHAMb €€ NPU peuleHuu
3a0ay. 3name gopmyny bunoma Heromona.
1109. Cea3b meoicoy Dopmynuposams u 00KA3LIBAMb YMEEPIHCOCHUS O
120. KOOpOUHAmMamu 6eKmopos u KOOPOUHAMAx CyMMbl U PAZHOCMU 08YX 8EKMOPO8, O
KOOPOUHAMAMU MOYeEK. KOOPOUHAMAax npousseoenus 6eKmopa Ha Yucio, o
IIpocmeriwue 3a0auu 8 KoopouHamax eekmopa. Bvieooums gpopmyny ons
Koopounamax. Ypasnenue HAXOHCOEHUsI KOOPOUHAM CepeOUuHbl OMpPe3Ka, ONUNbl
cghepui. BEKMOPA, PACCMOAHUSA MEHCOY 08YMS MOUKAMU.
Buvisooumuw ypasnenue cghepvl dannozo paouyca c
YEHMPOM 8 OAHHOU MOoUKe.
121. Couemanus u bunomuanbHvle Ymemo packnaovieames cmenens 6unoma no ghopmyne
Koaghhuyuenmol Hvromona npu naxosicoenuu OuHomMuanibHvix
K02 huyuenmos ¢ nomowpio mpeyzonvhuxa Ilackans.
IIpumensamo nonyueHHvle 3HAHUA NPU peUleHUuU 3a0ay.
122. Ypok obobwenus u
cucmemamu3ayuy 3HaHUll
123. Konmponvnas paboma Ne 7
124, AHanuz KOHMpoabHOU pabomuol
125. Yeon mesxcoy sexkmopamu. ObvscHAmMb, KaK ONpeoensiemcst Y2ou Mexcoy
126. Ckansipnoe npouseeoenue seKmopamu, popmyauposams onpeoenerHue CKaisipHo2o

BEKMOpPO6

npou3zeedeHuUsi BeKmMopos, hopmyiuposeams u
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00KA3b18aMb YMBEPHCOCHUSL O €20 CEOLUCTNEAX.
Ipumenamo npu pewenuu 3a0ay.

V1. 2JIEMEHTbBI TEOPUH 12
BEPOSITHOCTEN
127. Cobvimus. Buowl coovimuii. 1 Braoemv nousmusmu ciyuatinblx, 00cmosepuvix u
Kombunayuu cobvimuil. HeB03MOJNCHBIX COObLIMULL, HECOBMECMHBIX COObIMULL,
IIpomusononosicrvle coObIMus. INEMEHMAPHBIX COOLIMULL. Y Memb HaxXo00ums CymMmy u
npouseederue cobvimuil. [lonumame umo maxoe
cobvimue NPOMuUBONOIONCHOE OAHHOMY.
128. Beposamuocmuv cobvimus. 1 3namu Knaccuueckoe onpedeneHue 6eposmHOCIU
129. Onvlm ¢ pagHo8o3MONCHLIMU 1 COObIMUSL U YMemb NPUMEHAMb €20 NPU peuleHUul 3a0ay
ucxooamu. Knaccuueckoe
onpeoeneHue 8epoSAMHOCIU
cobvimus
130. Crooicenue geposmuocmeti 1 3uamv meopemy o cymme 08yxX HeCO8MeECMHbIX
cobvimutl, credcmaue u3 Hee u meopemy o
BEPOSIMHOCU CYMMbL O8YX NPOUZBOTILHBIX COOBIMUIL.
131. Buviuucnenue yenos meorcoy O0vscHAMb, KAK 8bIUUCTUMD Y20l MENHCOY 08YMS5
132. NPAMBIMU U NIOCKOCMAMU APAMBIMU U Y20l MEeNCOY NPAMOU U NIOCKOCHbIO C
HOMOWBIO CKANAPHOLO NPOUIBEOEHUS BEKIMOPOS.
133. Cnoorcenue gepossimmuocmetl 1 Ymemov npumensamo meopemuol o crodcenuu
8epoOsMHOCMeElN NPU peuleHuy 3a0ay.
134. Hesasucumvle codvimusi. 1 Braoemwv nonsmuem nezagucumocmu 08yx coobimuii.
135. Ymnoorcenue eeposmmocmeti 1 Haxooums 6eposimnocms coemecmnoeo HacmynieHus.
He3a8UCUMbIX COObIMULL NPU peuenuy 3a0ady.
136. Cmamucmuueckas 1 3name onpedenenue OMHOCUMENbHOLU YACMONbL
8EPOSMHOCb COOBLIMUSL U CIMAMUCIUYECKOU 8ePOSIMHOCHIU.
137. Ypaenenue nnockocmu Bvieooumw ypasnenue niockocmu, npoxoosaujeti uepes
138. OaHHYI0 MOYKY, NePNEHOUKYIAPHO OAHHOMY 8EKIMOp).

3name popmyny u ymems Haxooums paccmosuue om
mouku 00 niockocmu. [lpumenams 3Hanus 0 6eKmMopax
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K PEUERUIO ceoMemMPUUECKUX 3a0au.

139. Cmamucmuueckas 1 Pewams 3a0auu na naxoosicoenue cmamucmu4eckotl
8EpOSIMHOCTb 8EpOSIMHOCMU.
140. Ypok 0606wenus u 1
cucmemamu3ayuu 3HaHUu

141. Konmponvnas paboma Ne 8 1

142. Ananuz kKoHmpoabHoU pabomuol 1

143. Llenmpanvnas cummempusi. Ymems 00vscuams, umo maxkoe omoopadicerue

Ocesas cummempusl. NPOCMPAHCMea Ha cebs U 8 KAKOM Cyyae OHO
144, 3epranvras cummempus. Hazvieaemcs 0gudicenuem npocmpancmea. Oovacuams,
IlapannenvHulil neperoc. Ymo makoe YeHmpaibHas CUMMEMpPUsl, 0Ce8ds
CUMMempUsl, 3ePKAIbHAS CUMMEMPUsL U NAPALLeIbHblU
neperoc. Ob60cHo8bI8AMb, YMO MU OMOOPAINCEHUS
NpOCMpPAHCmMea Ha ceOs1 ANAIOMCS OBUHCEHUSMU.
VII. CTATUCTUKA 10

145. Crnyuauinvie genuduHbl 1 3uamo nouamue cryuaHoOU BEIUYUNBI, NPEOCMABIAMb

146. 1 pacnpedeneHue  3Ha4eHull  OUCKPEMHOU  CAVYAUHOU
8eUYUHDL 8 suoe YacmomHol maoauybl.
IIpeocmasnsams pacnpedenenue 3HaueHuli Henpepvl8Ho
CYYAUHOU 8eIUYUHbL 8 BUOE UYACMOMHOU Mabauybl U
2UCOSPAMMDL. 3name  nouwamue  2eHepanNbHOU
COBOKYNHOCMU U B8bIOOPKU, OEMOHCMPAYUs NpUMepos
penpeszenmamugnblx  8blOOPOK  3HAYEHUU  CAYYAUHOLU
8eNUYUHBL

147. Llenmpanvnvlie menoenyuu 1 3nHamsb  ocHOBHbIE YeHmpalbHble MEeHOeHYUU: MO0y,

148. 1 meouary, cpeonee. Ymemvb HAX0OUMb UEHMPATbHbLE
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meHOeHYUU Y4eOHbIX 8b1O0POK.

149. Ilpeobpazosanue noooodus 1 |Ob6wvacusme, umo makoe yenmpanvroe nooodue
(comomemust) u npeodbpazoeanue nOO0OUs, KAxK ¢
NOMOWbI0 NPeodPaA308anusi NOOOOUS 6600UMCSL
NOHAMUE NOOOOHBIX ueyp 6 NPoCmpaHcmae,
NPUMEHAMb OBUIICEHUSL U NPeodPA308aHUsA NOOOOUS NPU
pewenuu ceomempuyeckux 3aau.
150. Koumponvnas paboma Ne 9 1
151. Mepuwt paszopoca 1 Hmemo npeocmasieHue 0 mamemamuieckom
152. 1 odcudanuu. Buluuciame mamemamuueckoe odrcudanue
153. 1 CAYYAUHOU BEIUYUHbI C KOHEYHBbIM YUCIOM 3HAYEeHUL.
3uamv ocHosHbie mepbl pazbpoca 3HaAUeHUll CAYYAlHOU
BEIUYUHBL:  PA3MAX,  OMKIOHEHUe Om  CPEOHezo,
oucnepcuro. Haxooums mepvl pazbpoca cnyyaiinot
BEUYUHBL ¢ HEOOTLUUM YUCTOM PA3TUYHBIX €€ 3HAYEeHULL
154. Ypok 0bobwenus u 1
cucmemMamu3ayuy 3HaHull
3AKJTIOYUTEJIBHOE 18
IMMOBTOPEHHUE
IF'EOMETPHUU ITPU
MNOATOTOBKE K
UTOrOBOM
ATTECTALUU ITO
MATEMATHKE.
155. [19.03 Pewenue 3aoau no meme: 1 Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
156. |20.03 «L{ununop, ezo snemenmol. 1 |(mpogunvHolil yposensv) o yurunopax. Bradems

IInowaow nogepxnocmu
YUTUHOPA»

npuemamu peuieHus 3a0ay Ha 00KA3ameibCcmeo U
sviyucienue muna 14 uz JJEMO EI'D o yununopax.
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157. |[23.03 Koumponvnas paboma Nel() 1
158. [24.03 Ananuz KoHmpovbHol pabomsl 1
VIII. 3AKJIIOYUTEJIBHOE 30
INOBTOPEHHUE KYPCA AJITEGPbBI U
HAYAJI AHAJIU3A ITPU TIOATI'OTOBKE K
HUTOT'OBOM ATTECTAIIMH 11O
MATEMATHUKE

159. Pewenue npocmeuiviux Ymemo pewams npocmetiwiue nepasencmea .

JIUHETIHBIX, K8AOPAMHBIX,
UPPAYUOHAILHDBIX,
NOKA3AMeNbHbIX U

Jl02apupMuuecKux HepageHcms

160. Pewenue nepasencma 1 Braoemv npuemamu pewenus saoauw muna 15 uz JEMO
NOBBIUEHHO20 YDOBHS EI'D npu pewenuu xeadpammwix, noKa3amenibHuIX U
cnodxchocmu (K6AOPAMHbIX, JI02apUGMUYECcKUx HepaseHcme, a mak JHce CUcmem
NOKA3AMeNbHbIX, HepaseHCcma.

UPPAYUOHAILHBIX,
Jlo2apu@muueckux)
161. Pewenue 3a0au no meme: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
162. «Komnyc, e2o anemenmeoi. (npoghunvhsiil yposens) o Kowycax. Brademv npuémamu
IInowaow nosepxnocmu pewienus 3a0au Ha OOKA3aMeNbCMBO U BbIYUCTEHUE
KOHYCa» muna 14 uz JJIEMO EI'D o xouycax.

163. Pewenue nepasencms 1 Braoemwv npuemamu pewenus 3a0ay muna 15 uz JJEMO
NOBBIUEHHO20 YPOBHS ET'D npu pewenuu K6adpammwlx, noKa3amenibHulxX U
cnoxcnocmu (K8AOPAMHbIX, J102apUPMUYECKUX HEPABEHCME, d MAKHCe CUCEM
NOKA3AMeNbHbIX, HepaseHcma.

UPPAYUOHATILHBIX,
Jl02apupmuyecKux)

164. Pewenue cucmem nepaserncme 1

NOBBIUEHHO20 YDOBHS
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cnogicHocmu (K6aOpamHbix,

NOKA3AMeNbHbIX,
UPPAYUOHATILHDBIX,

Jlo2apupmuyecKux)

165. Umenue epaguxos 1 Ymems pewams 3a0anus muna 2 uz JJEMO EI3,
3aeucumocmelt, BbINOIHAMb 3A0AHUSL HA YMeHUe 2PadUuKos
unmepnpemayus 3asucumocmell.
ungopmayuu,
npeocmasieHHOU Ha HUX,

8616000l

166. Hnmepnpemayus 1 Ymemo pewamso 3a0anus muna 2 uz JJEMO EI'3,
ungopmayuu, 8bINOIHAMb 3A0AHUS HA YMeHUe OUACPAMM.
npeocmasieHHol Ha
ouazpammax, 6vl800bl

167. Pewenue 3a0au no meme: Ymemo pewwams 3a0anus muna 8 uz [EMO EI'D

168. «Cepepa u wap, ux (npoghunvusiii yposensv) o chepax u wapax. Brademw

anemenmul. Ilnowaow cghepol npuemamu peulenust 3a0ay Ha 00Ka3amenbCmeo u
u 0bvem wapay sviyucnenue muna 14 uz JJEMO EI'D o chepax u
wapax.

169. l'eomempuueckuii u 1 Ymemw pewwame 3a0anus muna 7 uz JJEMO EI'3,

170. Quzuneckuti cmulci 1 8bINOIHAMb 3a0aHus Ha memy: «IIpouzsoonas, eé

171. npoOU3800HO 1 2eomempudeckull U QuzuvecKuil CMulCL.
IIpumenenue npouzeo0HoIl K
uccne008anuto GyHKyutl.

172. Koumponvnas paboma Nel 1, 1  |Kommponvnas paboma Nel I,

173. cocmosawas u3s 3a0aHul cocmosawas u3 3a0aHull
1,2,5,7,8,9,10,11, 12,13, 14 u 1,2,5,7,8,9,10, 11, 12, 13, 14
15 uls

174. AHnanuz konmponvHoU

[pabomul

175. Ananuz koHmpovbHoU pabomsi 1
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176. Pewenue 3a0au na dsusicenue, Ymemo pewamo 3a0anus muna 1 u 11 uz JEMO EI'D
coemMecmuoe 08UdCeHUe. (npoghunvrwill yposers) Ha O8udICeHUe U

177. Pewenue 3a0au na osuscenue. NpOU3BOOUMENLHOCb
/[sudicenue npomsiceHHbIX
men. J]gudcenue no eooe.

Cpeonsis ckopocme.

178. 3aoauu na
npoU3800UMENbHOCHIb

179. Pewenue 3a0au na memy Ymems pewwams 3a0anus muna 8 uz [EMO EI'D

180. «IInowaov nosepxnocmu (npoghunvHbIll yPOBEHb) 0 NOBEPXHOCMAX U 00bEMAX

npusmol. Obvem npusmol» npu3Mbl

181. Pewenue 3a0au na memy: Ymemo pewamo 3a0anus muna 4 uz J[EMO EI'D na

182. «Ilonsimue sepossmuocmu. npUMeHeHUe Memo008 GbIYUCIEHUS 6EPOSMHOCTIU
Ilpakmuueckue 3a0auu Ha cobvimuti
BbIUUCTICHUE BEPOSIMHOCTIELL.

Ilpocmeriwue npasuna u
Gopmynvl ebiuuceHUe
8EPOAMHOCMEU»

183. Pewenue 3a0au na npoyenmeot Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D

184. C IKOHOMUYECKUM (npoghunvusiil yposens) Ha npoyenmol. Biadems
cooepocanuem npuUemamu peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooepoicanuem muna 17 uz J[EMO EID.

185. Pewenue 3a0au na memy Ymems pewwams 3a0anus muna 8 uz JEMO EI'D

«O0b6vem yunuHopa u Konycay (npoghunvhsiii yposers) 06 00BLEMAX YUIUHOPA U
KOHycA.

186. Pewenue 3a0au na npoyenmoi Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D
€ 9KOHOMUYECKUM (npoghunvusili yposensv) na npoyenmol. Braoemo
cooepacanuem npuemamu peuleHus 3a0ay ¢ IKOHOMUYECKUM

cooepoicanuem muna 17 uz J[EMO EID.

187. Memoowl pewenus 3a0au ¢ Ymems pewwamso 3a0anus muna 5 uz JJEMO EI'D

188. napamempamu (npoghunbrwill Yyposens) Ha peulenue ypasHeHul.
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1809. (ananumuveckutl, Braoemwv npuémamu pewenus 3a0au ¢ napamempamu
epaguueckutt). Ypasnenusi: muna 3adanuu 18 uz J[EMO EI'D nypasnenus,
KeaopamHbvie, cooepoicawyue napamempboi.
UppayuoHaibHole,
noKasameibHble,
Jloeapugmuyeckue,
mpucoHoMempuieckue.
190. Pewenue 3a0au na memy Ymemo pewamo 3a0anus muna 6 u 8 uz JJ[EMO EID
191. ((H3J}4€H6H”e naowaou u (npounvbhblll yposeens) 06 uzmenenue niowaou u
obvema qb”ZyP bl npu 00vema ghuzypvl npu usMeHeHuu e€ pasmepos
UBMEHEHUU e€ Pa3MepPOos8y
192. Memoow pewenus 3a0au ¢ Braoemv npuemamu pewenus 3a0au ¢ napamempamu
193. napamempamu muna 3a0anuii 18 uz JJ[EMO EI'D nepaserncmaa,
(ananumuyveckutl, codeparcawyue napamempboi.
epaguueckutl). Hepasencmea:
Keaopammubvie, ,
noKasamesnbHoble,
Joeapupmuueckue.
194. Pewenue 3a0au na oenumocme. Braoemwv npuémamu pewtenus 3a0a4 Ha deaumocnmo
195. 3aoau ¢ yenouucnrenHvimu muna 3aoanuti 19 uz JEMO EID.
HeU36eCmubIMIL.
196. Pewenue 3a0au no Ymems pewwams 3a0anus muna 3 u 6 uz JEMO EI'D
197. NIAHUMEMPUU HA TNEeMbL: (npoghunvrwili yposers), 6rademsb NpUeMamu peuleHus

«l eomempus na kiemuamou
bymazey, « Tpeyeononuky,
«llapannenozpammy,
«IIpsimoyzonvrux, keaopam,
pomby, «Tpaneyusy,
«OKDPYIHCHOCMb U KPY2Y,
«Bnucanmnvie u onucanmuvie

OKDYIAIHCHOCMU)

3a0au Ha 00Ka3amenbLCmeo u vluucienue muna 16 usz
/[EMO EI'D o napannenenunedax, xyoe.

78




198. Pewenue 3a0au pazuvix munog 1 Ymemo pewamo 3a0anun 1, 2, 3,4,5,6,7,8,9, 10, 11,
199. 1 12, 6naoemov npuemamu pewenuti 3a0anuti 13, 14, 15,
200. 1 16,17, 18 u 19
201. HUmoeosas konmponvras 1 |Mmocosas konmponvhas
202. paboma, cocmasnennas u3 paboma, cocmasnennas u3z 1

3a0anun muna 1, 2, 3, 4, 5, 6, 3a0anun muna 1, 2, 3, 4, 5, 6,

7,8 9 10,11,12, 13,14, 15u 7,8,9, 10, 11, 12, 13, 14, 15

16 ulé6
203. Ananuz konmpoavHot 1

[pabomul

204. Ilooseoenue umozos. 1
204 gaca 136 u 68 u
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Jluteparypa

Amumos 1. A., Konsrun F0.M., Tkauesa M.B., [llabynun M.U. u np. MaTtemaTtuka: anredpa
Y Hayajlla MaTeMaTHYeCKOro aHajau3a, reoMeTpus. AnreOpa M Hadajga MaTeMaTHYeCKOTO
aHanu3a. YueOHuk. 10-11 kmaccel. ba3oBsiii u yriyosnennsiii ypoBHu / — M.: IIpocBenienue,
2018.

[Ta6ynun M.U., TkaueéBa M.B.,®¢noposa H.E. u np. Anrebpa n Hayana MareMaTH4eCKOro
aHanuza. Jlunaktuueckue marepuansl. 10 kiacc. YriayOneHHbIH YPOBEHb.

TkauéBa M.B., ®e¢mopoa H.E. AnreOpa u Havaga MaTeMaTHYeCKOro  aHalM3a.
Tematnueckue tectsl. 10 knmace. ba3oBblit 1 yriayOiIEeHHBINA YPOBEHb.

®d¢nopoa H.E., Tkau¢sa M.B., Anrebpa u Hauvajga MaTEeMaTH4YECKOrO aHAJM3a.
Meronuueckue pekomenaanuu. 10 kiacc.

abynun M.U., TkaueBa M.B.,®d¢noposa H.E. u np. Anrebpa u Hayana MaTeMaTHYECKOTO
a”anu3a. [lunaktudeckue Marepuansl. 11 kinacc. YrinyOaeHHbIH ypOBEHb.

Txauéa M.B., Anre6pa u Hayama MaTeMaTH4ecKOro aHanu3a. Temarmueckue TecTbl. 10
kiacc. ba3oBbiil U yriryOJICHHBIN YPOBEHb.

®d¢nopoa H.E., Tkaué¢ea M.B., Anrebpa u Hauvajga MaTEMaTHYECKOTO aHaJM3a.
Meronuyeckue pexomenaanuu. 11 knace.

JI.C. Aranacan, B.®. byry3oB, C.b. Konomue u np. MaremaTtuka: anreOpa v Hadyana
MaTeMaTHYecKoro anamm3a, reomerpus. [eomerpusi. 10-11 xmaccer. (ba3zoBeii
yriyOnenHsiit ypoun) /. — M.: TIpocsemenue, 2018.

I'mazkoB 10.A., HOguna WN.W. T'eomerpusi. PabGouas Tterpams. 11 kiacc. ba3oBblii u
npoUIBbHBIA YPOBHHU.

I'mazkoB 10.A., FOnuna U.UM., byry3os B.®. I'eomerpus. PabGouas terpans. 10 xmacc.
ba3oBblii 1 MPOQUIBHBIN YPOBHHU.

3uB B.I'. I'eomerpus. [unaktuueckue marepuansl. 10 xmacc. ba3oBblif U mpoduiibHBIN
YPOBHH.

3uB B.I. I'eomerpus. [unaktudyeckue martepuansl. 11 kmacc. bazoBelii u npoduiabHbIM
YPOBHHU.

JIutBunenko B.H., batryruna O.A. I'eometpus. ['oroBumes k EI'3. 10 knacc.

JIutBunenko B.H., baryruna O.A. I'eomerpus. ['oroBumcs xk EI'D. 11 knace.

Caaksa C.M., byry3oB B.®. M3yuenue reomerpuu B 10-11 kmaccax.

Bypmuctpoa T.A. AnreOpa u Hadana MaTemMaTHueckoro aHainn3a. COOpHUK NpPUMEPHBIX
pabounx mporpamm. 10-11 xmaccel: y4e0. mocoOue Juist oOIeoOpa3oBar. OpraHU3aIU:
6a30BbIif U yriy01. ypOBHH.

Bbypmuctposa T.A. I'eomerpusi. COOpHUK NMpUMEpHBIX padoumx mporpamm. 10-11 kmaccer:
yueb. mocobue i o01ieodpa3oBar. opraHu3auii: 6a30Bblid U yriayOIl. YPOBHH.

SAmenko N.B., lllecrakos C.A. S caam EI'D! Kypc camonoaroroBku. TeXHOIOTHS pelieHus
3amaHuil. YyeOHoe mocobue g oOmieoOpazoBaTenbHbIX opraHuzanuil. [IpodunbHbii
ypoBeHb. B Tpex vacTsx: «Anredpay», «Anrebpa 1 Havasa aHau3a» U «[ eoMeTpusi».
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