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AHHOTanus K pado4eil nporpamMme no yueoHomy Kypecy «MaremaTtuka. Anredpa
1 Ha4aj1a aHAJIH32)

10 kaace

PaGouas mporpamma yuebHoro mpenmera «MatemaTtuka. AnreOpa ¥ Hayajla aHaiu3a» Ha ypPOBHE
cpenHero oOuiero oOpa3oBaHUsl COCTaBJIeHa B COOTBETCTBUU C TPeOOBAaHUSIMU K pe3ylbTaTaM CPEIHEro
obmiero o0pa3oBaHus, yTBEpKAeHHBIMU DenepantbHbIM roCy1apcTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
COO u Ha ocHOBe aBTOpCcKO nmporpamMmMbl— Mep3nsik A. I'., [Tononckuit B. b., SAkup M. C., bynko E. B. M.
: Benrana-I'pad, 2017.

OO0mmii 00EM BpeMeHH, OTBOAMMOIO Ha u3ydeHue anreopsl B 10 kmacce 4 gaca B Henenmto (136 gacos
B roJ).

YpoBeHb U3y4yeHHsI MPOrPaMMBbI — 0a30BbIi
Peanuzanust paboueil mporpaMMbl OCYHIECTBIISETCS C HCIOJB30BaHUEM Yy4eOHO-MeTOAHYeCKOro
KOMILJIEKTA:

1. MATEMATHKA: anre6pa u Havajga MaTeMaTHYECKOTO aHaM3a, reoMeTpus. Anredpa U Hadama
MaTemaTtuueckoro aHanusa. 10 xmace» aBropoB A.I'. Mepsmska, [.A. Homuposckoro, B.b. Ilonskosa B.M,
BenTana-I'pad, 2017

OcHoBHbBIE pa3e/ibl IPOrPaMMBbI:
[ToBTOpEHUE 1 pacInpeHne CBEJCHUIH 0 MHOXECTBAX, MaTeMaTHUeCKon JToruke U GpyHKIusx (20 yacos)

Crenennas ¢pynkuus (21 gac)

Tpuronomerpuyeckue pynkuuu (21 gac)
Tpuronomerpuyeckue ypaBHEHHUs U HepaBeHCTBa (24 yaca)
ITpousBonHas u e€ npumenenue (33 yaca)

AHHOTanus K pado4eil nporpamMme no yueoHomy Kypey «MaremaTtuka.
I'eomerpus»

10 xaace

Pabouas mporpamma yaeGHOTO Kypca «MatemaTuka. ['eoMmeTpusi» Ha ypoBHE CPETHETO OOIIETO
o0pa3oBaHMsI COCTaBJI€HA B COOTBETCTBUM C TPEeOOBaHUSMHU K pe3yJbTaTaM CpEIHEro OOILero
o0pa3zoBaHusl, yTBEepKACHHbIME DeiepaabHbIM roCcy1apcTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
COO u Ha ocHOBe aBTOpcKOi nporpammbl— Mep3sinsk A. I'., [Tononckuii B. b., SAxup M. C., byuko
E. B. M. : Benrtana-I'pa¢, 2017.

OO0mmii 06béM BpeMeHHM, OTBOJMMOTO Ha M3YYECHHE T€OMETpHUH Ha 0a3oBoM ypoBHE B 10

KJ1acce 2 Jaca B Henento (68 4yacoB B Tox).



YpoBeHb H3y4eHHsI MPOrpPaMMbl — Oa30BbIif
Peanuzanus pabodeld mporpaMMbl OCYIIECTBIISCTCS ¢ MCIOJIB30BAaHUEM Y4YeOHO-MeTOIMYeCKOro
KOMILJIEKTA:
1. <MATEMATHUKA: anre6pa u Hauana MaTeMaTHYECKOTO aHAIKM3a, TeoMeTpus. [ eomeTpust

10 kiace» aBropoB A.I'. Mepaisika, JI.A. Homuposckoro, B.b. [Tonskosa B.M, Benrtana-I'pad, 2017

OcHOBHbBIE pa3aelibl IporpaMmmbi:

[ToBTopenue (3 vaca)

Brenenue B ctepeomerputo (8 4acoB)
[MapannensHocTh B pocTpancTBe (15 vacos)
[lepneHIuKyISpHOCTD B IPOCTpaHCTBE (27 4acoB)
Muororpanauku (15 yacoB)



TlosicHuTEIBLHASA 3aIMCKA

PabGouast mporpamma cocTaBiieHa Ha OCHOBe 3akoHa 00 oOpazoBanuu Poccuiickoit
®enepanyn, DegepaabHOTO rOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTA CPEIHETO (TIOIHOTO)
obmero o6Opa3oBanus, dDexepaqbHOrO0 KOMIIOHEHTA TOCYIApPCTBEHHOIO CTaHAApPTa CPEIHEro
(momHOTO) 00IIET0 00pa3oBaHUs, OCHOBHOW 00pa30BaTEIbHONW MPOTPaMMBI CpeIHEro (IOJHOTO)
o0miero o0pa3zoBaHUsI MyHHUIIMIAIBHOTO OIOKETHOTO 00pazoBaTeNbHOTO yupexaeHus «CpenHss
obmeobpaszoBarenbHas mkona Nedy c. OkTaOpbckoe, MporpaMMmbl cpeaHero (TMOJHOTO) O0IIero
oOpasoBaHus 0 Matematuke, depepanbHOro nepeyHs yueOHUKoB, pekoMeH1oBaHHbIX MOHP® x
WCIIONB30BaHUIO B oOpa3oBareiabHOM mporecce OY B 2020-2021 yyeGHOM roay, Ha OCHOBE
nporpaMM 1o marematuke 10 kiacc cuctembl «AJNTOpUTM ycrexa» usnarenscrBa «Benranal pad»
aBTopoB  A.I'Mep3nsak, B.b.Ilonouckuii, M.C.Axup,T. A. bypmucrtpoBa «lIporpammsi
obmieoOpa3oBarenbHbIX yupexaeHuid. ['eomerpus. 10-11 kmacce» - «lIpocemnue», 2020 .
Pabouas nmporpamma peanusyercs Ha ocHoBe YMK, co3qaHHOTO aBTOpaMu y4eOHHKA, CHCTEMBI
«Anroput™m ycmexa» MaremaTnka: anreOpa ¥ Hayajlla MaTeMaTHYECKOTO aHaln3a, T'€OMETPHS.
AnreOpa u Havana ananmm3a 10 kmace: 0a30BbIf  ypOBEHb: YYEOHUK [UISI  YYal[UXCS
obmeoOpazoBarenbHblx  yupexaeHuit/A.I ' Mep3nsak, B.b.Ilononckuii, M.C.Axup - M.:
Benranal pad, 2020; TreOMETpHS 10: Y4eOHuK TUTS 0011e00pa3oBaTeIbHBIX
yupexaenuit/ Al Mep3nsk, JI.A. Homuposckuii, B.b. [Tononckuii, M.C.fkup - M.: Benrana. 2-e
u3n. M.: IlpocBemenue, 2020. Y4yeOHUK COOTBETCTBYET (efepaTbHOMY TOCYIapCTBEHHOMY
00pa3oBaTeNbHOMY CTaHIAPTY CPETHETO (IIOHOT0) 001Iero oopa3oBaHusl.

Matemartuka SBIS€TCS OJTHUM W3 ONOPHBIX IIKOJIbHBIX IpeameToB. OHON M3 OCHOBHBIX ILienei
W3yYeHHUs] MaTeMaTHKH SIBISETCS pa3BUTHE MBIIUICHUS: THUOKOCTh, KOHCTPYKTHBHOCTH,
KPUTUYHOCTb. B mporiecce n3yueHust MaTeMaTHKH LIKOJbHUKH y4aTcs U3jaraTb CBOU MBICIIU SICHO U
MCUEpIIbIBAIOIE, NMPHOOPETat0T HABBIKM YETKOTO M TPAMOTHOTO BBITIOJIHEHHUS MaTeMaTHYeCKHX
3anMced, YTO MO3BOJISIET PAa3BUBATh Yy Y4YalllUXCS TPAMOTHYIO YCTHYIO U HHCbMEHHYIO pEYb.
3HAKOMCTBO C UCTOpPHUEN pa3BUTHS MaTEMAaTUKH KaK HAyKHU (OPMUPYET Y yUaIIUXCs MPEACTaBIECHUE
0 MaTeMaTHKe KakK 4acTu OOLIeueI0BEYECKO KyabTyphl. 3HAYUTEIbHOE BHUMAHHUE B U3JI0KEHUU
TEOPETUYECKOT0 MaTepuana Kypca YAENSeTcs €ro MOTHBALlUM, PACKPBITUIO CYTH OCHOBHBIX
NOHATHUH, uaed, metonoB. OO0yueHue MOoCTPOeHO Ha 0a3e TEOpUH PAa3BHBAIOIIErO OOYyYEHUs, 4TO
JOCTUTAETC OCOOEHHOCTSMHU H3JIOKEHUS TEOPEeTHYECKOro MaTepuaja U YINpaKHEHUSMU Ha
CpaBHEHUE, aHAJIN3, BBIJIEJICHUE TJIaBHOTO, YCTAHOBJIEHHUE CBSA3EH, KiIaccupuKaluio, 0000neHe u
cucremaruzanuio. Ocobo aklEHTUPYETCs] BO3MOKHOCTh MPUMEHEHHS] TEOPETUYECKUX 3HAHUM IS
pemeHus 3a/1a4 MPUKIAJAHOTO Xapakrepa. Bkian y4yeOHOro mnpenmera B JIOCTHIKECHHE IIEJeH
cpeanero (mojHoro) oOmiero obpa3oBanusa. B coorBercTBuM ¢ DenepaibHbBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHIAPTOM CpEeAHEro (IMOJIHOr0) OOIIero o0pa3oBaHWsS OCHOBHBIC IICNH
3aBepUIAIOIIEro dTana IMKOJILHOr0 00pa30BaHUS COCTOST:

* B 3aBeplICHUU GOPMUPOBAHUS Y 00YUAIOIIUXCS — CPEICTBAMU KYJIbTYphl, HAYKH, UCKYCCTBA,
auTeparypel — oOOImed KyJabTypbl M OTHOCHUTEIBHO LEJIOCTHOM CHCTEMbl 3HAHHIA,
JeSTeNIbHOCTEH U IPEICTABICHUN O IPUPOE, OOIIECTBE U YEIIOBEKE;

* (dopMuUpOBaHME YCTOWYMBOH MOTPEOHOCTH YUUTHCS, TOTOBHOCTH K HENPEPHIBHOMY
o0pa3oBaHMIO, CaMOPA3BUTHUIO, U CAMOBOCHUTAHHUIO, K CO3HMJATEIbHONM U OTBETCTBEHHOMU
TPYIOBOM JEATENBHOCTH Ha 0JIaro ceMbH, 0OIIECTBA U TOCY/1apCTBA;

*  Ppa3BUTHUU MHAWBHUIYAJbHOCTH U TBOPUECKHUX CIIOCOOHOCTEW C Y4ETOM NMPO(EeCCHOHANbHBIX
HaMEpEHMi, WHTEPECOB M 3alpocoB OOyYarOMUXCsS, HE0O0XOAUMOCTH 3(P(HEeKTUBHON
MOJITOTOBKH BBIITYCKHHUKOB K OCBOGHHIO IPOTpaMM Mpo(ecCHOHAIBHOT0 00pa30oBaHus;



* oO0ecrnieyeHUH ycIOBUN OOy4YEHMS W BOCIIUTAHMS, COLMAIN3ALUHN PA3BUTHUS 00yJaroIuXcs,
(GopMHpOBaHUSA T'PAXJAHCKOW HWAEHTUYHOCTH, COLHUAIBHOIO CTAHOBJIEHUS JIMYHOCTH,
caMopeann3alyy B COLHAIBHO JINYHOCTHO 3HAYUMOM J1€ATEIIbHOCTH.

N3yueHune HHTErpupoOBaHHOIO Kypca «MaTeMaTuka» B CTapllel IKoJe OCYLIECTBISIETC Ha
06a30BOM ypoBHe. M3yueHune NaHHOrO Kypca MMeEeT IIeIb0 MOBBICUTh OOIIEKYJIbTYPHBIH ypOBEHb
o0yyJaroIerocs u 3aBepuaet (oOpMHUPOBAHNE OTHOCUTENIEHO LIETOCTHON CHUCTEMbl MATEMaTHYECKUX
3HaHUM Kak OCHOBBI Ui JiI0OOW MpOo(ecCHOHANbHOW JEsATEeIbHOCTH, HE CBS3aHHOU
HENOCPEACTBEHHO C MaTEMaTHKOM.

N3yuyenne MmaTeMaTHKHM KAK HHTETPUPOBAHHOIO Kypca HANIPABJEHHO HA 10CTHKEHHE
CJIeYIOIIUX Lesei:

* OBJIQJICHUE CHCTEMOW MaTeMaTHYECKUX IOHATHH, 3aKOHOB M METOJIOB, H3y4aeMbIX B
npezenax OCHOBHON 00pa3oBaTeIbHON MPOTrPaMMBbI CPEIHETO (TIOTHOTO) O0IIEero
o0Opa3oBaHuS;

* 0CO3HaHHE U OOBACHEHHE POJM U3YYCHHBIX MOHITUH, 3aKOHOB M METOJIOB B ONMCAaHHUU U
HCCIIEIOBAaHUM PEATBHBIX MPOLIECCOB U SIBJICHMM; MOHMMAHME OCHOB aKCHOMAaTHYECKOIO
[IOCTPOCHUE TEOPHM; NPEJICTaBICHUE O MaTeMAaTUYECKOM MOJICIMPOBAHUU U €ro
BO3MOKHOCTSIX;

* OBJIQJICHUE MaTEMaTHMYECKOW TEPMUHOJOTHEH WM CUMBOJMKOW, HAYalbHBIMHU IMOHITHUIMHU
JIOTUKU Y IPUHLUIIAMU MaTeMaTUYECKOro JI0Ka3aTeIbCTBA; CAMOCTOATEIbLHOE IIPOBEICHUE
JI0Ka3aTeNIbHBIX PacCyK/I€HUH B XOJ€ peIlIeHUs 3a/1a4;

* BBINOJIHEHUE TOYHBIX W TPUOIMKCHHBIX BBIYUCICHHA WM TNPEoOpa30BaHM BBIPAKCHUN;
pellleHre ypaBHEHUN U HEPAaBEHCTB; PELLIEHUE TEKCTOBBIX 3a/lay; MCCiel0BaHue (PyHKIUH,
MOCTPOCHHE TpaUKOB; OLIEHKA BEPOSTHOCTH HACTYIJIEHHUS COOBITUH B MHPOCTEHIIMX
CUTYyallUsAX; HM300pakeHUE IUIOCKMX M TMPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTYp, HUX
KOMOMHAIIHI{; YTEeHHE FeOMETPUUECKUX YePTEXKEi; orrcaHue 1 000CHOBaHHE CBOWCTB PUTYp
Y OTHOILIECHUI MEX]ly HUMU;

*  CIOCOOHOCTH NMPHUMEHSTHh NMPUOOPETEHHBbIE 3HAHUS U YMEHUS JJIs pelleHHs 3a/1ad, B TOM
qucie 3aa4 IPakTHYECKOT0 XapaKkTepa U 3a/1a4 U3 CMEKHBIX YUeOHBIX ITPEIMETOB.

OO0mas xapakrepucTuka yue0HOro npeamera

YyeOublit npeamer «Martemartuka: anredpa u Hayaja aHanusa,
reoMeTpust (MHTErPUPOBAHHBIN Kypc)», nanee «MareMaTukay, IBJISIE€TCS HHTETPUPOBAHHBIM
y4€OHBIM MTPEAMETOM, OXBATHIBAIOIIIUM OCHOBHOE COJIEp)KaHUE YUCOHBIX MPEIMETOB «Aredpa u
Hayaja MaTeMaTH4ecKoro aHanusa» u «l'eomerpus». OH n3ydaeTcs TOJbKO Ha 0a30BOM YpOBHE,
obecreuynBasl ypOBEHb MaTEMAaTHUECKOM MOJTOTOBKH B COOTBETCTBUU C IIPOEKTOM COZAEPIKAHUS
dyHnaMeHTaIBHOTO siipa o01iero cpeanero oopasosanus u Tpedosanust ®I'OC k pesynabTaram
OCBOEHHUS 00pa30BaTEeIbHONW MPOTrpaMMbl. ITOT yueOHBINH PEMET He MPenoaraeT CKOJIbKO -
HUOYIb CYIIECTBEHHOT'O PACIIUPEHUs 0053aTEIBHOTO COJIepKaHusg 00yUeHHsI U BBIXO/Ia 38 PAMKH
TPaIULIMOHHBIX BUOB y4eOHOM JesITeIbHOCTU. B 3T0ii CBS3M BHEYpOUHAsl KOJJICKTUBHAS WIIH
UHAUBUAYaJIbHAS IIPOEKTHAS U UCCIIENOBATENbCKAs AESITEIBHOCTD IIPH €T0 U3YyYEHUH HE
IIPElyCMOTpPEHA, 4TO, OJHAKO HE UCKJIIOYaeT  BO3MOYKHOCTU IIPUMEHEHHUS
M3Y4YEHHBIX MaTEMaTHYECKUX METOJIOB B MPOEKTHOMN AESITETLHOCTH MO CMEXHBIM IIpeIMETaM.
Pe3ysnbTaTrhl 0CBOCHUS Y4eOHOIO NpeaMeTa.

JInYHOCTHBIE pe3yJIbTaThl:

*  chOpMHPOBAHHOCTH MPEJACTABICHUN 00 OCHOBHBIX 3Talax MCTOPUH W HanOOJee BaXKHBIX
COBPEMEHHBIX TEHAEHIMSX pa3BUTHs MaTeMaTHYeCKOW HayKH, O MpOo(ecCHOHANbHOM
JESTEIbHOCTH YUYEHBIX — MATEMAaTHUKOB;

*  CHOCOOHOCTB K 3CTETUYECKOMY BOCIPHUATUIO MaTEMAaTHUECKUX OOBEKTOB, 33aJa4, PEIICHUH,
pacCyXJIeHUH;



c(OpPMUPOBAHHOCTh MOTPEOHOCTH B CaMOpEaIM3allid B TBOPYECKOW JESATCILHOCTH,
BBIpaXKaroliasicsi B KpeaTHUBHOCTH MBILUICHUS, UHULIMATUBE, HAXOAUYMBOCTH, aKTUBHOCTU
[IPH pElICHUN MaTeMaTUYECKUX 3a/1a4;

HOTpe6HOCTB B CaMOO6p330BaHI/II/I, TOTOBHOCTB IIPUHUMATE CAMOCTOATCIIBHBIC PCILICHU.

Me)l(l'[pe[[MeTHble pe3yJbTaThl:

(dbopMHUpoBaHHE TOHSATHIHOTO amnmapaTta MaTeMaTHUKH W yMEHHUS BHJETh NPHIIOKEHUS
MOJIYYUEHHBIX MaTEMaTHUECKUX 3HAHUW JI1 OMHMCAHUA U PEIIeHUs MpoOJieM B JIPYrux
JUCLUILINHAX, B OKPYXKaIOIIEeH KU3HU;

(hopMUpOBaHNE UHTEIEKTYAIbHON KYJIBTYPbI, BRIPAXKAIOIIEMCS B Pa3BUTHH a0CTPAKTHOTO
U KPUTHYECKOI'O MBIIIJICHUS,, YMEHHUS pAclO3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE
BBICKA3bIBaHUSl, OTINYATh TUNIOTE3Y OT (paKTa, MPUMEHSTh UWHAYKTUBHBIC U JICTyKTHBHBIC
CHOCOOBI pacCyXKICHHM, CHOCOOHOCTH SICHO, TOYHO M TIpaMOTHO (GOpMyIupoBaTh u
apryMEHTUPOBAHO HU3J1araTh CBOM MBICIIA B YCTHOM M MUCbMEHHOH peuu;

¢dbopmupoBanre WHHOPMAIMOHHON KYJIbTYPHI, BRIPAKAIOIIMMCS B YMEHHH OCYIICCTBIISTH
MOKCK, OTOOP, aHaIN3, CUCTEMAaTU3alUI0 U KiIacCu(UKALNIO UHPOPMAIIMH, UCTIOIB30BaTh
pa3MYHbIC HCTOYHUKH WH(POPMAIIMHU IJIsl PEHICHUs] YIeOHBIX TPO0IIeM;

dbopMupoBaHUE YMEHUS NPUHHMATh PELIEHHWE B YCIOBHSAX HEMOJNHOH W H30BITOYHOM
nH(pOpMAIHH;

dbopMHupoBaHHE TPEICTABICHUA O MPHUHOUIAX MATEeMaTHYECKOTO MOJCTUPOBAHUS H
NpUOOPETEHUH HavyaJIbHBIX HABBIKOB UCCIIE0BATEIbCKOM NEITEILHOCTH;

(dbopMupoBaHUE YMEHHUS BHICTH PAa3IUYHBIC CTPATETHH PELICHUS 3ajad, IJIaHUPOBATh M
OCYIIECTBIISTh JIEATEIILHOCTh, HANPABICHHYI0 HA WX pEHICHHE, NMPOBEPSTh U OLICHUBATH
pe3yJbTaThl AEATEIbHOCTH, COOTHOCS UX C OCTaBIEHHBIMU LIEISMHU U IMYHBIM >KH3HEHHBIM
OIIBITOM, @ TAKXKe MyOJIMYHO NPECTABIATH €€ Pe3yIbTaThl, B TOM YHUCIE C UCIIOIb30BAHUEM
cpeAcTB HHPOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

IIpenmeTrHble pe3yabTaThl:

OOBSICHATh MJIEM U METOJbl MaTeMaTHKH KaK YHMBEPCAJIbHOIO sI3blKa HAYKHW M TEXHUKHU,
CPEICTBa MOJEIUPOBAHMSI SIBJICHUN U IIPOLIECCOB;

000CHOBBIBaTh HEOOXOAMMOCTh PACIIMPEHUS YUCIOBBIX MHOKECTB;

OIUCHIBATh KPYr MaTeMaTH4YeCKHX 3ajad, AJs PelIeHHs KOTOPhIX TpeOyeTcsi BBEIEHUE
HOBBIX IOHSTHM, MPOU3BOAUTH TOXJAECTBEHHbIE IPEOOpPA30BaHUs, BHIYMCIATH 3HAUEHUS
BBIPAKEHUH, pelllaTh ypaBHEHUS;

MIPUBOJIUTH MPUMEPHI pealbHBIX SBJICHHUM, B TOM YHUCIE MEPUOIUYECKUX, HCIIOJIb30BAThH
TOTOBBIE KOMIIBIOTEPHBIE IPOrpaMMBbl JJI WUIIOCTPALlMU 3aBUCUMOCTEH, ONPEHEIATh
3Ha4YeHHe (YHKIMHU MO 3HAYCHHUIO apryMeHTa, M300pa)kaTb Ha KOOPAMHATHON IUIOCKOCTH
rpaguku 3aBUCHUMOCTEH, 3aJlaHHBIX OMHCaHWUEM, B TaOIWuHON (dopme wim GOpMYIOH,
OIHCHIBATh CBOMCTBA PYHKIIMI C ONOPOH HA UX TPaUKH, IEPEUUCIISITh U WIUTFOCTPUPOBATS,
UCTOJIB3Ys TpaKH, CBOMCTBA OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHUH, COOTHOCUTH pealibHbIe
3aBUCHUMOCTH M3 OKPY)KAIOIIEW JKM3HU U U3 CMEXKHBIX JUCHUIUIMH C 3JIEMEHTAPHBIMU
(GyHKIMSAMU, J1eN1aTh BBIBOJIBI O CBOMCTBAX TaKUX 3aBHCUMOCTEH;

n300pakaTh U ONMCHIBATE OCHOBHBIC CTEPEOMETPUUECKUE TENa, PEIIaTh MaTeMaTHUECKUE
3a/la4M Ha HaXO0X/IEHNE T€OMETPUYECKUIN BEIUYNH;

IIPUBOJUTH IPUMEPBI IPOCTPAHCTBEHHBIX U KOJIMUYECTBEHHBIX XapaKTEPUCTHUK pPEabHBIX
00BEKTOB, ISl OIIMCAHUS KOTOPBIX UCHOJB3YIOT MATEMAaTHUECKYIO TEPMUHOJIOTHIO;
OOBSICHATh Ha NpUMeEpax CyTb METOJOB MaT€MaTHYeCKOro aHajlu3a JUlsd HCCIEeIO0BaHMS
GyHKIMH M BBIYMCICHHA IUTOmaned Quryp, orpaHuueHHBIX TpapukamMu QYHKIUH,
OOBSICHATH TEOMETPUUYECKHMI M MEXaHHYECKUH CMBICT MPOM3BOJHON, BBIYHMCIATH



IIPOU3BOJHBIE MHOTOWICHOB, II0Jb30BATbCSA IIOHATHEM IPOU3BOJHOW IIPU OIUCAHUU
CBOWCTB (PYHKIIHUH;

* NPUBOJAUTH IPUMEPHI IPOLECCOB U SIBICHUM, UMEIOIIUX CIy4alHBIN XapakTep, HAXOAUTh B
IIPOCTEHIINX CUTYaLMsIX UX OKPYXKAIOIIEH KU3HU BEPOSATHOCTH HACTYIUICHMSI CIy4aiHOIO
COOBITHS,  COCTAaBIATH  TAOJMLBI  pacHpEAENCHUs  BEpPOSTHOCTEH,  BBIUUCIATH
MaTEeMaTUYeCKOe 0KMIAHUE CIIy4alHON BEJIMYUHBL,

* MPOBOJUTH JOKA3aTEJbHBIE PACCYXKICHUS MPU PEIICHUH 3a]a4, OLICHUBATh JOTHYECKYIO
MIPaBIWJIBHOCTh PACCyKICHHIA;

*  OCYUIECTBJIATH HH(POPMALMOHHYIO TIepepaboTKy 3a/1a4yu, NepeBos HHPOPMAIUIO Ha S3bIK
MaTeMaTHYeCKUX CUMBOJIOB.

Coaep:xanue MmaTeMaTn4yeckoro oopazosanus B 10-11 kiaaccax
CornacHo ¢enepanbHOMy 0a3UCHOMY ydeOHOMY IJIaHy Ha HM3y4yeHUE MaTeMaThkud B 10
KJ1acce oTBoUTCsS He MeHee 204 yacoB U3 pacuera 6 4 B HEJIENIO, IIPU ATOM pa3JielIeHHe YacoB Ha
U3Y4EHHE anredpbl U FTEOMETPUH CIIEAYIOLIEE:
136 yacoB OTBOAMTCA HA U3YUYEHUE aIreOpanyeckoro Marepuana u 68 yacoB — Ha U3y4YEHUE
reOMETPHUECKOr0. BCero KOHTPOIBHBIX paboT: 1Mo anredpe — 8 4., o TeOMeTpHH — 5 4.

KoHnTposnbHble paboThl HaNpaBiIeHbl HA NMPOBEPKY YPOBHSA 0a30BOM MOATNOTOBKHM y4alluXcs, a
TaKxe Ha TudepeHIpoBaHHYIO IPOBEPKY BiIaeHUS (POPMaAIbHO-ONIEPATUBHBIM MaTEMAaTHUECKUM
anmnapaToM, CIOCOOHOCTh K MHTETpallK 3HAaHUH [0 OCHOBHBIM TEMaM Kypca.

[IpomMeXyTOUHBI  KOHTPOJb 3HAaHUM  OCYIIECTBIAETCS C  IOMOLIBIO  IIPOBEPOYHBIX.
Temaruueckoe u NPUMEPHOE IOYPOYHOE IUIAHMPOBAHHE COCTABIEHO B COOTBETCTBUU C
yueOHukamu: «Anredpa 10», Mepznsak A.I'.ITononckuit B.b, SAkup M.C Mocksa «Benrtana-I'pady»,
2020, I'eomerpus 10, Mepsnsk A.I'.ITonouckuit B.b, Skup M.C Mocksa «Benrana-I'pad», 2020

- YueOHo-MeToan4ueckoe odecneuenue (YMK)

1. «Anrebpa 10», Mep3nsk A.I',ITononckuii B.b, SAxup M.C Mocksa «Bentana-I'pad», 2020
2.T'eomerpus 10, Mep3nsx A.I',ITononckuii B.b, fAxkup M.C Mocksa «BenTtana-I'pad», 2020

3. Aunaktuuyeckue marepuansl 10 knacc, Mepsnsak A.l'Ilononckuit B.b, SAxup M.C Mocksa
«Benrana-I'pad», 2020

[Tockonbky Ha M3ydeHne Kypca «MaTemMaTrnkay B KaueCTBE HEMPO(UIBLHOTO MPEJAMETa B CTAPIINX
KJlaccax B COOTBETCTBUU C YYEOHBIM IUIAHOM OTBOJIUTCS 6 4YacoB, IeIeco00pa3HO dYepenoBaTh
anreOpanveckuii M TeOMETPUUECKUN MaTepuall. OTO TMO3BOJUT COXPAaHUTh CHCTEMATUYHBIN
Xapaktep u3yueHus MatemMaTuku. C [eipl0 HOpMamu3aluy ydeOHON Harpy3kd, 0OyJaroIIuxcs B
TEYEeHUE YU4eOHOTO Trojia KelaTeIbHO TepeMexaTh ydeOHbI MaTeprall, BRIHOCHMBIN Ha HTOTOBYIO
aTTecTalMio Ha 0a30BOM ypOBHE, C Y4YeOHBIM MaTE€pHalIOM, BKIIOYEHHBIM B COJEpKaHUE
00pa3oBaHMs B 03HAKOMUTEIEHOM TUTaHE.

TemaTnyeckoe  IJIAHUPOBAHME  KOHKPETU3MPYET  COJAEpKAHUE  IPEAMETHBIX  TEM
00pa30BaTEeNBHOTO CTAHAPTA U IAeT MPUMEPHOE paclipeielicHHe YIeOHbIX YacoB.

MeTtoabl 1o0CTHKEHHUS Leseil
JlanHast mporpamMma peaim3yeTcs Mpy COYeTaHUH Pa3HOOOPa3HBIX (HOPM M METOIOB OOYUCHHUSI:

Buowvl  o6yuenus: 00BSACHUTENBHO-PENPOYKTUBHBINA, MPOOJIEMHBIH, pa3BUBAOLIHIM,
QIITOPUTMHU3UPOBAHHBIN. DOPMBI 00YUICHHSI: TPYITIOBBIC, PPOHTAIBHBIC, HHIUBUyaTbHBIC.
Memoowi 006yuenus: cnoBecHbIE, HATTISIAHbIE, TPAKTUYECKHUE U CIIEI[UAIbHbIE, TPOEKTHO —
HCCIIeIOBATENbCKHUE.

Paboueit mporpamMmoil TPEeayCMOTPEHBI YPOKH OO0OOIIAIONIEro MOBTOPEHHUS, KOTOPHIC
MIPOBOASATCS C IENbI0 CUCTEMATHU3AIMK 3HAHUIM MO0 TeMaM, JUIsl JOCTHKCHUS Pe3yIbTaTOB YPOBHS
00Y4YEHHOCTH, JIJIs1 OCYIIECTBICHUS TEMaTHIECKOTO KOHTPOJIS.



JlanHbple (HOpMBI, METOJbI, BHAbI OOYYEHHUS HCIOJIB3YIOTCS COTJIACHO WHAWBUIYAIbHOM
TEXHOJIOTMH YYMTEJI1 U HAIPABJICHHOCTU Kjlacca. Bce 3T0 MM03BOJIAET yUUTEII0 BapbUPOBATh THUIIBI
YPOKOB, METOIUYECKHUE TPUCMBI.

Jnist IpoBepKY 3HAHUH, YMEHHUH U HABBIKOB YUUTEIb UCTIONb3YET pa3Hble (JOPMbI KOHTPOJISL:
TEKYIUN, IPOMEKYTOUHBIN, UTOTOBBIN; PEIPOAYKTUBHBIN U IIPOAYKTUBHBIM.

Hcnons3oBanne UKT.

Hopmbl oneHok

1. Hopmbi oyenok nucomenHulx pabom no mamemamuxe.

Envnble HOPMBI SBIAIOTCS OCHOBOW IMPH OLIEHKE KaK KOHTPOJIBHBIX, TAaK M BCEX IPYTUX
MUCBMEHHBIX paboT 1o Matemaruke. OHU 00ECTICUNBAIOT SAMHCTBO TPEOOBAHMA K 00YyJarOIIUMCS
CO CTOpPOHBI BCEX YyuuTeled 00pa3oBaTENIbHOTO YdpexaeHUs. IIpuMeHsss 3TH HOpPMBI, YUHUTEIb
JOJDKEH UHIMBHIYaIbHO MOAXOIUTH K OIIEHKE KaX/10 MUChbMEHHOM paboThI yyalerocs, o0pamarhb
BHUMaHHE Ha KAYECTBO BHITIOJHEHUS paOOTHI B IIEJIOM, a 3aTeM YK€ Ha KOJTMYECTBO OIIMOOK U Ha UX
Xapakrep.

*  OmubkKa, MOBTOPAIOIIASACA B OJHON paboTe HECKOJIBKO pa3, paccMaTpuBaeTcs, Kak OfHa
omunoKa;

* 3a opdorpaduueckue ommOKM OleHKa HEe cHmKaercs. OJHAaKO OIMMMOKH B HANMHCAHUU
MaTEeMaTHYeCKUX TEPMHUHOB, YK€ BCTPEUAIOIIMXCS IIKOJIbHUKAM Kjacca, JIOJIKHBI
YUUTBIBATHCS KaK HEAOYETHI B paboTe.

IIpu oyenke nucbmenHnbIX pabom no mamemamuxe paziudaronm.

* I'pyOble ommbku

*  Ommbku

* Henouetsl

K epybwvim oTHOcATCS OMMOKM B BBIYMCICHUSX, CBHUJETEIHCTBYIONINE O HE3HAHUU TaOIUIIBI
YMHOXKEHHUSI M CJIOKEHHUS, CBSI3aHHbIE C HE3HAHHWEM QJIrOpUTMa IMHCbMEHHOIO CIIOKEHUS U
BBIYMTAHUS, YMHOKECHUS U JICJICHUS Ha OJHO — WJIM JIBY3HAYHOE YUCIIO U T.M., U SIBHOM HEYMEHUU
MIPUMEHSITh, O HE3HAHUM IPUEMOB pEIIEeHUs 3a7a4, aHaJIOTMYHbIX paHee n3ydeHHbIM. Eciu rpy6as
omuOKa BCTpeyaeTcsi B pabOTe TOJNBKO B OJHOM CIy4ae M3 HECKOJBKUX aHAJIOTHYHBIX, TO MPHU
OLIeHKe paboThI 3Ta OLIMOKa MOXKET OBITh MPUPABHEHA K HETPYOOH.

Heepyovie ommOKu: OMMUOKY, CBSI3aHHbIE C HEJOCTATOYHO MOJIHBIM YCBOGHHEM TEKYILIEro y4eOHOro
MaTepuaia, He BIIOJHE TOYHO COPMYITUPOBAHHBIN BOMPOC UM MOSICHEHUE TIPU PEUICHUH 3aauH,
HETOYHOCTH IPH BBINOJHEHUN F€OMETPUUYECKUX TOCTPOEHUH U T.I.

Heoouemamu cauTtaioTcs HEpallMOHAIBHBIE 3alMCU TIPU BBHIYUCICHUSIX, HEPAIMOHAIBHBIE TPHUEMbI
BBIUUCIICHUH, MpeoOpa3oBaHUl W pelIeHUd 3a/1a4, HeOpe)KHOE BBIIIOJHEHHE YEepTEeKeH U CXeM,
OTJENbHbIE TOTrPEHIHOCTH B (OPMYIMPOBKE IOSCHEHHS WJIM OTBETa B 3ajJaye, HEMOJIHOE
COKpalleHue ApoOel WM YJCeHOB OTHOIICHUS, OOpalleHHe CMEIIAHHBIX YKCEN B HENPABHIbHYIO
IpoOb MpH CIOXKEHUH U BBIYMTAHUH, MPOIYCK HAUMEHOBAHUH, MEpecTaHOBKAa LU(P MpU 3aIUCH
qrcell, OIIMOKH, TOMYIIEHHbIE PU MePENUCHIBAHUU.

2. Oyenxa nucbMeHHOU pabomvl NO 8bINOIHEHUIO BLIYUCIUMENbHBIX 3A0AHULL U
aneebpauyeckux npeobpazoe8aHull.

Onenka «5» craBUTCA 32 0€3yKOPU3HEHHOE BBINOJIHEHNE TUChbMEHHON paldoThI, T.€.: a)

€CJIM pelleHHE BCeX IPUMEPOB BEPHOE;

0) ecnu Bce ACHCTBUA U TTpeoOpa30BaHUsI BBHIMOJHEHBI MPABWIBLHO, 0€3 OIMMOOK; BCE 3alMCH XOAa
pelIeHUs PacToNOkKeHbl OCIEA0BATENbHO, a TaK XKe clieJlaHa MMPOBEepKa PEIICHUs B TeX CIyyasx,
KOTJ1a 9TO TpeOyeTcs.

OrneHka «4»CTaBUTCS 3a paboTy, B KOTOPOH MOMyIIeHa ojHa omwuOKa HerpyOdas Wiu JBa-TPU
HEeZ0YeTa.

Ouenka «3»CTaBUTCS B CIEIYIOIMIMNX CIyqasx:



a) ecu B paboTe MMEThCS OJIHA Tpydast omuoKka u He OoJiee 0THON HEerpyOoi OMUOKY;
0) Mpu HAJTMYUH OJHOU rPyOOM OMTMOKH U OJHOTO — JIBYX HEJIOYETOB;
B) IIPU OTCYTCTBHUH IPyOBIX OLIMOOK, HO MIPH HAJMYUU OT JBYX JI0 YEThIpEX HETpyObIX OMIMOOK;
I') IpY HAJIMYMU JIBYX HETPYObIX OIIMOOK He Oojiee TpeX HEeA0UETOB;
1) IpY OTCYTCTBHH OIIMOOK, HO TIPY HAJMYUH YETHIPEX HEIOUYETOB U O0JIee HEIOUETOB;
€) €CJIM HEBEPHO BHITIOJHEHO He OoJiee MOJIOBUHBI 00beMa Beeil paboThI.
OreHka «2» CTaBUTHCS, KOTJIA YHCIO ONIMOOK MPEBOCXOAMT HOPMY, MPH KOTOPOH MOXKET OBITh
BBICTABIICHA TOJIOKUTENIbHASI OIIEHKA, MJIM €CJIM HEMPAaBHJIbHO BBHIIIOJIHEHO MEHEe MOJIOBUHBI BCel
paboTHI.
[Ipumeuanue: OueHka «5» MOXKET OBbITh IOCTaBJI€HA, HECMOTPA HAa HAJIWYHE OJHOTO — JABYX
HEJ0YETOB, €CJIM YUEHUK JJaJl OpUTHHAIIBHOE PEeIIeHNE 3aJaHui.

3.Oyenxa nucbMmeHHOU pabomvl HA peluleHue MeKCMoBbLX 3A0ay
OrneHka «S»CTaBUTHCS B TOM cilydae, KOTa 3ajava perieHa IpaBUIbHO: X0 PeIISHUs 3a/1a4H BEPEH,
BCE JICWCTBUS M TPeoOpa3OBaHMs BBINOJIHEHBI, BEPHO W PAIMOHAIBHO; B 3a/aye, pemaeMoi ¢
BOIPOCAMH WM MOSICHEHUSIMH K JICHCTBHSM, TaHBI TOYHBIE U IIPAaBUIIbHBIE (DOPMYITHUPOBKH; B 3a]1a4€,
pelaeMoil ¢ TMOMOIIBI0 YpaBHEHHs, JaHbl HEOOXOIUMBIE TOSCHEHUS; 3alUCH IPABUIBHBI,
pacmoJokKeHbl TMOCIEA0BATEIbHO, JaH BEPHBIM HCYEPIBIBAIONIMI OTBET Ha BOIPOCHl 3aJa4H;
c/ieTiaHa MpOBepKa PEIICHHUS.
OrneHka «4»CTaBUTHCS B TOM Cllydae, €Cii P MPaBUILHOM XOJI€ PeIlIeHus 3aJauu IOMyIIeHa O/1Ha
HerpyOasi omnOKa WiIn J1Ba — TPU HEJ0YeTa.
Onenka «3»CTaBUTHCS B TOM CITy4ae, €CIM X0/ PEIlIeHUs TPaBHUIICH, HO JOMYIIEHBI:
. Onna rpy6as ommbka u He 6oJee 0IHOW He rpy0oii;
. Onna rpy6as ommuOka u He 6oJiee ABYX HEIOUETOB;
. Tpu — deTbIpe HerpyOble OIIMOKH IPU OTCYTCTBHM HE0YETOB;
JonyuieHo He 6oiee IByX HEerpyObIX OIIMOOK U TpeX HEeJI0UETOB;
. bonee Tpex HETOYETOB MPU OTCYTCTBUU OIIUOOK.
OreHka «2»CTaBUTHCSA B TOM CITy4ae, €CIM YUCIIO OMIUOO0K MPEBOCXOIUT HOPMY, IIPU KOTOPOU OBITH
MOJKET BBICTABJICHA MIOJIOKHUTEIbHAS OIICHKA.

4.0Oyenxa KOMOUHUPOBAHHBIX NUCLMEHHBIX pAOOM NO MamemMamuxe
[TucemenHas pabora, MoIeKamast OEHUBAHUIO, MOKET COCTOATH M3 3a7ad U IpUMepoB. B Takom
cllydae TperoAaBaTelb CHaJaia JaeT MpeJBapUTeNIbHYI0 OICHKY KaXIOW 4acTh padoThI, a 3aTeM
00111y10, PYKOBOJCTBYSCh CIIEAYIOIINM:

* Ecnu 06e yact paboThI OLIEHEHB! OMHAKOBO, TO 3Ta OLIEHKA J0JDKHA OBITH 0011l /17151 Beeit
paboTHI B 1IEJIOM;

* . Ecau ouenku yacted pasHATCA Ha OIUH Oaiyi, TO 3a paboOTy B LEJIOM, KaK IPaBuUIIo,
CTaBUTHCS O, OLICHUBAIOLINI OCHOBHYIO YacTh pabOThI;

* Ecnu ogHa yacte paboThI OIIeHEHA 0aJuIOM «5», a apyras — 6anaoM «3», TO MpernoaaBaTelib
MOXKET OIICHHTh TaKylo paboTy B LejaoM OamioMm «4» HpH YCIOBHM, YTO OIIEHKA «5»
[IOCTaBJIEHA 32 OCHOBHYIO YacCTh palbOThI;

* Ecinu onHa u3 yacteit paboThl OlIEHEHA 0aioM «5» UK «4», a Apyras — 0aJuioM «2» WIu
«1», TO IpemnogaBaTenh MOXKET OIICHUTD BCIO Pa0OTy 0amiom «3» MpHU YCIOBHUH, YTO BBICIIIAS
U3 JIBYX JTaHHBIX OLEHOK IOCTaBJIEHA 33 OCHOBHYIO 4acTh palOoThl. 5. Oyenka mexkywux
NUCbMEHHBIX pabom

IIpu oleHKE NOBCEAHEBHBIX OOydYaroUmMX paboT MO MaTeMaTWKe YYHTElIb PYKOBOACTBYETCS
yKa3aHHBIMH HOpPMaMH OLIEHOK, HO YYHTBIBAET CTEMEHb CAMOCTOSTEIHLHOCTH BBIMOJHEHHS padoT
yUaluMHcs.



06yqa10LuMe IIMCBMCHHBIC paGOTBI, BBITIOJITHCHHBIC YYalllUMUCA BIIOJIHEC CaAMOCTOATCIIBHO C

IIPUMEHEHHUEM PaHEE U3YUYEHHBIX M XOPOIIO 3aKPEIUICHHBIX 3HAHUM, OLICHUBAIOTCS TaK K€, KaK U

KOHTPOJIbHBIE Pa0OTHI.

OquaIOIHHG INUCBbMCHHBIC pa6OTBI, BBITTIOJTHCHHBIC BIIOJHE CaMOCTOATCIIBHO, Ha TOJIBKO 4YTO

HU3Y4YCHHBIC U HCAOCTATOYHO 3aKPCIJICHHBIC ITpaBUJjid, MOT'YT OICHUBATLCA MCHEC CTPOTO.

[TuceMeHHBIE pa0OTHI, BBIMOJHEHHBIE B KiIacce C TPEABAPUTEIBHBIM pPa300poM WX IOJ
PYKOBOJICTBOM YUHUTEJsI, OLIEHUBAIOTCS O0siee CTPOro.

YyeoHo — remaTnyeckuid miaan 10 kiaacca.

Nen/mt | HaumeHoBaHME pa3aeiioB

Coneprkanue Marepuana

KomnuectBo
JacoB

1 [ToBTOpEeHUE M
pacupeHune CBEACHUMN O

byHKIIUN

OneMenTapHble QyHKIUU. ccienoBanme
GbyHKIMI 1 TOCTpOeHHE UX rPaUKoB
aJIeMEHTapHbIMU MeToAaMu. OCHOBHBIE CIIOCOOBI
npeoOpazoBanus rpaduko.IlorsTre oOpaTHOM
¢ynkuuu. PaBHOCHIIBHBIC TPe0Opa3oBaHuUs
YpaBHEHHI U HEPABEHCTB. MeTo/1 HHTEPBAJIOB.

14y

2 Crenennas GyHKIUS

[Monstue pynkuuu u e rpaduka. Gynkuus y=x".
[Tonsitue kopHs crenenu n. Kopau 4€THOM 1
HEUCTHOH cTeneHel. ApupMeTudecKuii KOpEHb.
@yHKIUSA KOPHS N-U CTENIEHU U3 X.

CrerneHb ¢ palliOHAIBHBIM [T0KA3aTEIEM.
CBolicTBa CTENEHU € PALIMOHAIBHBIM
nokasareseM. [IoHsATHE CTeneHn ¢ palMOHAIIbHBIM
IIOKAa3aTeJIEM.

HppainmoHanbHble ypaBHEHUS.

234

3 | Tpuronomerpuueckue
byHKIIUN

Ilonsatue yrna. Panuannas mepa yria.
OmnpeneneHue cuHyca U1 KOCMHYca yIiia.
OcHoBHbI€ (HOPMYIIBI 111 CHHYCA U KOCHHYCA yria
. ApKkcuHyc.

ApKKOCHHYC.

OmnpeneneHye TaHIeHca U KOTAaHI€HCa yIia.
OcHoBHBIE ()OPMYIIBI IJIs1 TAHT€HCA U KOTaHTeHCa .
ApkTaHreHc. ApKKOTaHT€HC.

Kocunyc pa3HOCTH M KOCUHYC CYMMBI IBYX YIJIOB.
®opmyIbl AJis JONOJIHUTENBHBIX YIiI0B. CHHYC
CYMMBI M CHHYC Pa3HOCTH JIByX yrioB. CymMMa u
Pa3HOCTb CHHYCOB U KOCUHYCOB. DOpMYJIBI 17151
JIBOMHBIX U ITOJIOBUHHBIX YIIIOB. [Ipon3BeneHue
CHHYCOB M KOCUHYCOB. DOPMYJIbI J/Isl TAHT€HCOB.
Oynkuus y = sin x. Dynkuus y = cos X. OyHKIUSA
y = tg x. ®yHKIHSA y = ctg X.

354

4 Tpuronomerpuueckue
YpaBHEHHSI 1 HEPAaBEHCTBA

IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHMUS.
YpaBHEeHUs1, CBOAAIMECS K TPOCTEUILINM 3aMEHOU
HEeU3BeCTHOTO. [I[puMeHeHne OCHOBHBIX
TPUTOHOMETPUYECKHUX (OPMYIT ISl PEIICHUS
ypaBHeHUN. OTHOPOHBIE YPABHEHUSI.
IIpocreiine HepaBEeHCTBA I CUHYCA U
Kocunyca. [Ipocreiiiue HepaBeHCTBA A
TaHI€HCA U KOTAHI'€HCa.

22y




HepaseHcTBa, cBOAAIIMECS K TIPOCTENILINM
3aMEHOM HEU3BECTHOI0. BBeIeHNE HEU3BECTHOTO
yria.
S) IIpousBonHas u ee [ToHsiTHE BEPOSITHOCTH COOBITHS. 324
MIPUMEHEHHE CaoiicTBa BeposTHOCTEW. OTHOCUTENBHAS YaCTOTA
cOOBITHS. Y CIIOBHAsl BEPOSITHOCTD.
HezaBucumebie coObiTusi. bunom HeroToHa.
6 [ToBTOpEHME Kypca HexoTopsle cBeieHN U3 TITITAHUMETPUU. 109
anreOppl U Ha4aj BBeneHue B cTepeoMeTpuIo.
MaTeMaTnieCKoro [TapaniaenbHOCTh MPSIMBIX U TJIOCKOCTEH.
aHan3a [eprieHAUKYIAPHOCTD MPSIMBIX M TUIOCKOCTEH.
MHOrOorpaHHMKH.
Kypc anre6psr n Hauan aHanm3a 3a 10 kiacc.
7 Bsenenue B [Tpenmer crepeomerpusi. OCHOBHBIE TOHATHS U 94
CTEPEOMETPHIO aKkcuoMbl ctepeomeTpun. IlepBrie cneacTBus U3
aKCHOM.
8 [TapannenbHOCTS B [TapannenpHOCTD NPAMBIX, IPSAMOM U IJIOCKOCTH. | 154
IIPOCTPAHCTBE B3aumHOe pacnosnoxeHue NpsiMbIX B
IIPOCTPAHCTBE. YTOJI MEXAY IPSAMbBIMHU.
[TapaenpHOCTB TUIOCKOCTEN. TeTpadap u
napauleIeuIe .
9 [Iepnenpukynsaprocts B | [leprneHaAuKyIsIpHOCTD NPSAMOMN U IIIOCKOCTH. 274
MIPCTPAHCTBE [lepnieHaUKYNIAp M HAKIOHHBIE. YTOJI MEXIY
MPSMON U TNIOCKOCTBIO. JIByrpaHHbBINA yTOJI.
[lepnenquKyISIpHOCTD IIIIOCKOCTEN. Tpéxepannbtii
yeon. Muozozpannutii yzon.
10 MHororpanHuku ITonsiTHE MHOTOIpaHHMKA. 154
I'eomempuueckoe meno. Teopema Jitnepa.
Ilpocmpancmeennas meopema
Hughazopa.llpuzma. [Tupamuna. [lpaBuiibHbie
MHOTOTPaHHHKH.
11 IToBTOpEHME Kypca 24
reOMETpUH
Hroro 204 4.
Conep:xxanue kypca matematuku 10-11 kiaacca:
Anrebpa 1 Hauana MaTEMaTHYECKOT0 aHAJIN3a:
. MHorousensl 0T 01HOH nepeMeHHol. Yucio kopHel MHorouwieHa. KBajgparusie

KOopHH. J/lenenre MHOTrOUIeHa ¢ octaTkoM. Teopema be3y. PanimoHaibHbIE KOPHU MHOTOYJICHOB
¢ 1enbIMH KodduienTamu. Pa3inoxkeHrne MHOTOUIEHA C LEIbIME KO PUIIMEHTaMH Ha
MHOUTeNH. [IpiMeHeHrne TeoOpruy MHOTOWIEHOB K PEUICHHIO alreOpandyeckux ypaBHEHHI.

® MOTI/IBI/IpOBKa BBCACHUSA KOMIIJIICKCHBIX YUCCII, 0COOEHHOCTH MHOKECTBA

KOMIIJICKCHBIX YHCECII. HeﬁCTBHTeHBHaﬂ 1 MHHUMasA 4aCTb, MOAYJb U ApTYMCHT KOMIIJICKCHOT'O




gucia. KoMIiekcHast miocKocCTh. FCOMeTpI/ILIeCKaﬂ HHTEpHpETAllNA KOMIIICKCHBIX YHUCEII.
HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII.

. OcHoBHbIe cBoO¥cTBa (YyHKUIUNA. MOHOTOHHOCTbD, OTPAHUYEHHOCTh, YETHOCTD U
HEYETHOCTb, IEPUOAUYHOCTD. TOUKH MakcuMyMa U MUHUMYMa. [IoOHSATHSI 0 HEPEPBIBHOCTH
bynkun. [IpoMexyTkH 3HAKOMOCTOSIHCTBA HEMIPephIBHOU (DYHKIIMU. MeTo1 HHTEpBAJOB.

. MHorouseH, rpad@uk MHOTO4JICHA.

. Kopens nenoii crenenu. Crenens ¢ ApoOHbIM nokaszarenem. [loHsTue o crenenu ¢
UPPALMOHAIBHBIM II0Ka3areneM. J[elcTBus co creneHsiMu. MOTUBUPOBKA BBEICHUS
norapupmos. [Tonstue norapudma. JleiictBus ¢ norapudmamu. Yuco e.

. [Ipeobpa3oBanue BbIpaxXeHUH, COAEpPKAIIUX PAAUKAIIBI, CTEIEHU U JIOTapu(PMBbI.

. CreneHHast GyHKIHUS C IEIBIM U APOOHBIM TIOKa3aTelieM, e CBOWCTBA U TpaduK.
[Tonsitre 06 obpaTHOU dyHKIMH. [TokazarenpHas u morapudmudeckas QyHKIUN, KX CBOMCTBA
U rpaduky.

. Pemenue ypaBHeHUH, CoepKaIlUX PaUKaibl, CTEIICHHBIE, JOTapu(MUUECKHUE U
nokasarenbHble GyHKIMH. Perenne npoctedmx u iorapuMuIecKuX HEPaBeHCTB.

. Tpuronomerpuieckne GyHKINH, UX cBOicTBA U rpaduku. COOTHOIICHUS MEXKITY
TPUTOHOMETPUUYECKUMHU (PYHKIMAMU OJHOrO aprymenTa. @opmynsl npuseaeHus. Gopmyisi
CIIOKEHMUsI, 1BOHOrO yria. [IpeoOpa3oBanue BbIpaXkxeHHil, COAEpPKAILUX TPUTOHOMETPHUYECKHE
GyHKLIMU. APKCUHYC, apKKOCUHYC, apKTaHT'€HC, aPKKOTAHI'€HC Ynciia. Pemenne npocTenmmx
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB.

. IIpeoOpaszoBanue rpadukoB GyHKLINH;

. [TonsiTue npeaena nocnenoBareabHOCTH. CymMmMa OECKOHEYHO YOBIBAIOIICH
TEOMETPUUYECKOHN MPOTPECCHUH.
. [Ipupamenue aprymenra, npupamienue GyHkuuu. [lousatue o mpon3BogHON
(GYHKLUU B TOUKE.
I'eomeTprueckuit U puandeckuii cMbICI MPor3BoIHON. [Ipon3BOIHBIE AIEMEHTAPHBIX (PYHKIIHH.
[IpaBuia quddepeHunpoBanus CyMMbl, IPOU3BeIeHUs, YacTHOTO. [Ipon3BogHas CloKHON

GbyHKIUH.

. Meton maTemMaTnyeckoi HHIYKIUH. [[ocTaTOuHbIE yCIOBUS BO3PACTAHUS
(yowsiBanust) pynkuun. Heo6xoaumele yciaoBus MaKCUMyMa U MUHEMYMa. [locTtatounbie
yCIIOBHS MakCUMyMa 1 MUHUMYyMa. VccnenoBanue QyHKIui 1 moctpoeHue rpadukos.
Hcnonp3oBaHne CBOMCTB (PyHKUMN MIPH PEIIEHUH 3aa4, B TOM YHCiIe PU3NYECKUX U
FE€OMETPUUYECKHUX.

. [TonsiTre 006 ornpeneIeHHOM WHTErpajie KaK TUIOaAr KPUBOJIMHEHHON TpaneIuy.
®opmyna Hetotona — Jleitonuna. [lonarue o nepBoodpazHoii. 'eomerprudeckoe u puznyeckoe
IPUJIOKEHNE OIIPEJeNIEHHOro HHTerpana. [ Beibopku, couetanus. BuHoMuHaIbHBIE
koa¢¢unmentsl. bunom Hetotona. Tpeyronsuuk [lackans u ero cBoiicTBa.

. Onpenenenue u npuMepsl ucnbiTanuil bepaynnu. @opmyia s BEpOSITHOCTH YnCia
YCIIEXOB B CEpUM UcnbITaHUN bepHyiun. MaTtemaTnyeckoe 0KHUIaHUe YUCIIa YCIIEXOB.

. [Tpumeps! cay4aifHbIX BelnYuH. He3aBUCUMOCTD CITy4ailHBIX BETMYUH U COOBITHIA.
[Ipumepsl caydailHbIX BETMYMH. MaTeMaTH4ecKoe 0OKUIaHUE U AUCTIEPCUs CIydailHON
BenuuuHbl. IIpeacraBieHue o reoOMeTpUYECKON BEpOSTHOCTH. Pemenne npocrenmmx
IPUKIIAIHBIX 3a7ja4 HA T€OMETPUUYECKUE BEPOSITHOCTH.

I'eomerpus:
. OCHOBHBIE MIOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPHH.



Ilepecekaromuecs, napajuleIbHbIE U CKPEIUBAIOIINAECS IIPSIMBIE.
Yroa Mexay npsiMbIMU B IPOCTpaHCTBE. IlepneHAuKyIapHOCTD IPSIMBIX.

PaccrosiHue OT TOYKM 10 IPSIMON, MEXKy NTapajuIeIbHBIMU IIPSIMBIMH, MEXKY

CKPCHIUBAOIIUMHUCH ITPAMBIMU.

[TapanienbHOCTh U NEPIEHIUKYJIAPHOCTD MIPSIMON U IUIOCKOCTH.
[Ipu3Haky napayuieaIbHOCTH U MEPIEHANKYIIPHOCTH IPSIMON U INIOCKOCTH.
[lepnenquKymsp ¥ HaKJIOHHAsA. YTOJ MEXAY IIPSMOM U IUIOCKOCTBIO.
PaccrosiHMe OT TOUKM 10 TUIOCKOCTH.

PaccTosinue ot npsAMoii 10 napauiesibHOM € II0OCKOCTH.

[TapamienbHOCTD ¥ NEPIEHAUKYISIPHOCTD TUIOCKOCTEH.

[Ipu3Haky napajyuieabHOCTH U NEPIEHIUKYISIPHOCTU IIOCKOCTEM.
JIByrpaHHBIN YroJj, JUHEHMHBIN yrojl IBYITPaHHOIO yrIJa.

PaccrosHue Mexny napauieabHbIMU IIOCKOCTSIMHU.

[TapannensHoe npoexkTrpoBaHue. CBOMCTBA NAapAJIIEIbHOTO POEKTUPOBAHUS.
OproronanbHas NPOEKLMs, HEHTPAIBLHOE IPOEKTUPOBAHHUE.

N300pakeHne MpOCTPAaHCTBEHHBIX QUTYD.

MHoOrorpaHHuK 1 €ro 3J1€MEHTHI.

IToBepxHOCTh MHOTOrpaHHuKa. Pazeeprka.

M=or OIr'PaHHBIC YIJIbIL. BLIHYKJ'ILIG MHOT'OT'paHHUKH. HpaBI/IHBHLIC MHOTI'OT'paHHUKH.

CeueHne MHOTOrpaHHUKA.

Ky0, napannenenumnen.

IIpusma u ee anemeHTsl. [Ipsimas 1 HakJIOHHAs IPU3MBI.

[Toctpoenue ceuennii kyda, napajuiesenune1a u Ipu3Mbl.

ITupamuna. IlpaBunpHas nupamuga. Y ceueHHas nupamuaa. CeueHne nupaMubl.
Hununanp. Pa3seprka uununapa. CedeHne npsiMOro NWIMHIPA MII0CKOCTAMM.

Konyc. Pa3zeptka konyca. CedeHne npssMoro KOHyca MiI0CKOCTIMU. Y CEUCHHBIN

[ap, chepa. Ceyenue mapa mIOCKOCTIMH. BrincanHbie U onmcanHbie chephl.

O6beM u ero coiictBa. @opmysbl 00beMa Mapaienenurnena, IPU3Mbl, MUPaMU/IbI,

IWIMHPa, KOHYCa, I1apa.

OTtHoleHrue 00beEMOB HOAOOHBIX TEIL.

[Tnomaae MOBEPXHOCTH MHOTOTPAHHUKA, ITWIMH/IPA, KOHYCa, I1apa.

Ilnanupyemblie pe3yabTarhbl 00ydyeHuss mateMatuku B 10-11 kiaccax
B pezynbmame uzyyenus mamemamuxu 8 cmapuieli WKoje Y4aujuticss Hayuumcs:

Aunredpa

3namu/nonumams

3HAYCHHE MaTeMaTUYEeCKON HAYKH /I PEIICHUS 3a/1a4, BO3SHUKAIOUIUX B TEOPUU U
MPAKTHKE; MIUPOTY U OTPAHUUYEHHOCTh IPUMEHEHHSI MATEMAaTHYECKHX METOJIOB K aHAIIU3Y
¥ MICCIIEZIOBAHHUIO MPOIIECCOB U SIBIICHUH B IPUPOJIE M OOIIIECTBE;

3Ha4YeHHE MPAKTUKU M BOIPOCOB, BOZHUKAIOLINX B CaMOW MaTeMaTHKe, Isl opMUpOBaHUS
U Pa3BUTHs MAaTEMaTUYECKOM HAYKH;



*  HACH PAaCHIMPCHUSA YHNCIOBBIX MHOKCCTB KaK crocoba IMOCTPOCHHUA HOBOT'O
MAaTCMAaTUYCCKOrO almapara AJjid peIICHUA MPAKTUYCCKUX 3a/la4d U BHYTPCHHUX 3a/1a4
MaTEMaTHKU,

¢* 3HaA4YCHUC I/Iﬂef/'l, MCTOJOB 1 PC3YyJILTATOB anrerH N MaT€MaTHYCCKOI'O aHaJIn3a JJIsd
IMOCTPOCHUA MO,Z[CJ'ICIZ PEAIBHBIX ITPOLECCOB U CHTyaHI/Iﬁ;

¢ BO3MOXXHOCTH I'€COMETPHH IJI OIIMCAHUA CBOMCTB PEAIBHBIX MTPEAMETOB U UX B3aUMHOI'O
PacCIioJIOKCHHA

*  YHUBEpCaJIbHbII XapaKTep 3aKOHOB JIOTMKH MaTEMAaTUYECKUX PACCYKICHUH, NX
IPUMEHUMOCTb B Pa3JIMYHbIX 00JIACTAX YEIOBEUECKON EATENBHOCTH;

¢ pas3invuc Tpe60BaHHI>i, MNpCAbABILICMBIX K TOKA3aTCJIIbCTBAM B MAaTCMATHUKE, CCTCCTBCHHBIX,
CONHUAJIBHO-3KOHOMHUYCCKUX U T'YMAHHUTAPHBIX HAYKaX, Ha IIPAKTHKE;

*  pOJb aKCHOMAaTUKHU B MATEMATUKE; BO3SMOKHOCTb IIOCTPOCHUS MATEMAaTUYECKUX TEOPUH Ha
AKCHOMaTHUYECKOIM OCHOBE; 3HAUEHHUE aKCHOMATHUKH JJIsl APYTrUX 00JacTel 3HaHUs U JUIs
IIPaKTHUKU;

*  BEPOSTHOCTHBIX XapaKTep pa3IMuYHbIX IPOLECCOB U 3aKOHOMEPHOCTEH OKPYKarOIIETo
MHpa.

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHUS, YMETh:

*  BBINOJHATH apU(PMETUYECKHE JCHCTBUS, COUETasi yCTHBIE U ITMCbMEHHBIE IIPHUEMBI,
IIPUMEHEHNE BBIYMCIIMTEIbHBIX YCTPONUCTB; HAXOAUTh 3HAYEHUs KOPHS HAaTypaJIbHON
CTEIIEHH, CTENEHU C pallMOHAJIbHBIM IT0Ka3aTelseM, Jorapudma, UCoib3ys Ipu
HEO0OXOIUMOCTH BbIUMCIUTENbHBIE YCTPOMCTBA; MOJIb30BAThCS OLEHKOM U MPUKUAKON MTPH
IIPaKTUYECKUX pacyerax;

° IMPUMCHATH NOHATUSA, CBA3AHHBIC C ACJIMMOCTBIO LEJIBIX YUCEIT, ITPHU PCIICHUN
MAaTEMATUYCCKUX 3a4a4,

*  HaxOJUThb KOPHU MHOTOUYWIEHOB C OJHON NIEPEMEHHOM, pacKiIaAbIBaTh MHOTOWIEHBI Ha
MHOKHUTCIIN;

*  IPOBOJUTH MPEOOPa30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHUM, BKIIOUAIOIIUX CTENCHH,
paaMKabl, Jorapu@mbl U TPUTOHOMETPUYECKUE (PYHKIINH;

*  UCNOIB308aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUSL 8 NPAKMUYECKOU OesimelbHOCIU U
N0BCEeOHEeBHOU HCU3HU OJis1; TIPAKTUISCKUX PACcCUeTOB MO popMyiam, BKItouas (GopmMyIbl,
COJIepIKaIie CTEIEeHU, PAIUKAIbI, IOTapHU(PMBbI U TPUTOHOMETPUUYECKUE (PYHKIIHH,
UCTIONB3YS TIPU HEOOXOMMOCTH CIIPABOYHBIC MATEPHAIIBl M POCTEHINNE BRIYMCIIUTEIBHBIC
YCTPOMCTBA;

DOyHkuuy ¥ rpaguky, yMeThb:
) onpenenarb 3HaYeHNe PYHKIHUU [0 3HAUEHUIO apryMeHTa MPH pa3INdHbIX criocodax
3a1aHus PYHKIUY;
*  CTpOUTH I'paVKH N3YUEHHBIX (PYHKUNMN, BBIOIHATH IPe00pa3oBaHus rpaduKoB;
*  ONHUCHIBATH MO rpaduKy U 1o GopmyIe MoBeeHNE U CBOMCTBA (DYHKIIUA;
* pewiath ypaBHEHHMs, CHCTEMbl ypaBHEHUN, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA (DYHKIUN U UX

rpaduuecKue npeicTaBICHuUs;

*  UCNONBL308aMb NPUOOPEmeHHble 3HAHUS U YMEHUs. 8 NPAKMUYEeCKOLU 0essmelbHOCMU U
N0BCEOHEeBHOU JHCU3HU OJis: OTTUCAHUS U UCCIIEOBAHMS C TIOMOIIBIO0 (PYHKITNI peabHBIX
3aBUCHMOCTEH, MPeICTaBICHUS UX TpadUuecKu; HHTEPIPETAUU TPadUKOB peaTbHbIX
MPOLIECCOB;



Hayana MmaTeMaTH4€CKOI0 aHa/In3a, yME€Tb:

HAXO/UTh CyMMY O€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKUN TIPOTPECCHH;

BBIUUCIISATH IIPOU3BOJHBIE U IEPBOOOPA3HBIE HIIEMEHTAPHBIX (DYHKIIMNA, TIPUMEHSS TPaBUIa
BBIYUCIIEHHS POU3BOAHBIX U MEPBOOOPA3HBIX, UCTIONB3YS CIIPABOYHBIE MAaTEpHUAIbL, [
uccienoBarh QYHKIUHN U CTPOUTD UX IpadUKH ¢ ITOMOIIBIO POU3BOAHON, [J pemarh 3a1a4u ¢
MPUMEHEHHEM ypaBHEHUS KacaTeJIbHON K TpaduKy GyHKINH;

peaTh 3aja4 Ha HAXOKIACHUC HAnOOJILIICTO ¥ HAMMCHBIIIETO 3HAYCHUS (byHKI_[I/II/I Ha OTPC3KCE,

BBIYUCIIATH TUIOIIA/Ib KPUBOJIMHEWHOW Tpanenuu;

UCNONbL306AMb NPUOOPEMEHHbLE 3HAHUS U YMEHUS 8 NPAKMUYECKOl 0esimeIbHOCIU U
NOBCEOHeBHOU JHCU3HU OJi51: PEIICHUS] TEOMETPUIECKHX, (PU3MUECKIX, SKOHOMUYECKUX H JIPYTHX
MPUKIIAQJHBIX 337124, B TOM YHCIIE 3aJja4 Ha HauOOoJIbIIME U HAMMEHbBILNE 3HAYCHUS C
MIPUMEHEHHEM ariapara MaTeMaTHYeCKOTo aHalIu3a; Y PaBHEHHUS M HEPABEHCTBA, YMeTh:
pemaTh panroHaIbHbIE, TOKa3aTebHbIC U JIOTapU(PMIUECKUE YpaBHEHHS 1 HEPAaBEHCTBA,
uppalnroHalbHble U TPUTOHOMETPUYECKHE YPaBHEHMS, UX CUCTEMBI;

JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA,

penaTh TEKCTOBBIE 33Ja4M C IIOMOLIBIO COCTaBJICHUS YPAaBHEHU M, U HEPABEHCTB,
MHTEPIPETUPYS PE3YJIBTAT C YUETOM OTPAaHUYECHUH YCIIOBHS 334U,

n300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH MHOXKECTBA PELLICHUH ypaBHEHUI U HEPABEHCTB C
JBYMS IEPEMEHHBIMU U UX CHCTEM.

HaXO/AUTh NPUOIMKEHHBIE PEILICHHs YPaBHEHUH U UX CHCTEM, UCIOJb3Yys IpaduuecKuil METO;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHHEM I'papUueCcKuX MPeICTaBICHUH,
CBOMCTB (DYHKIIMIA, IPOU3BOIHOM;

UCNONbL306aAMb NPUOOPEeMeEHHbLe 3HAHUS U YMEHUS 8 NPAKMUYECKOl 0esimelbHOCIU U
no8ceOHesHOU JHcu3HY O0Jis1: TIOCTPOCHUS U UCCIIEA0BAHUS MPOCTEHIINX MaTeMaTHYECKUX
MOJIENEH;

JIeMeHThI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPHH BePOSITHOCTEM, yMeTh:

pemars npocTeiiiyre KOMOMHATOPHBIE 331a4u METOZ0M Iepedopa, a TAaKKe C UCIOIb30BaHUEM
U3BECTHBIX (hopMyi, TpeyrosbHuka [lackans; BeIaucasaTh koapunmentsl ounoma HeroToHa o
(dbopMyIie U C UCIIOJIb30BaHUEM TpeyroibHuKa [lackans;

BBIYHUCIISITH BEPOSITHOCTH COOBITHI HA OCHOBE IMOJICUYETA YKCIIA UCXO0B (MPOCTEHIIINE CITydan );
UCNOIBb3068aMb NPUOOPEMEeHHble 3HAHUSL U YMEHUSI 8 NPAKMUYECKOU 0esimelbHOCIU U
NOBCEOHeBHOU HCU3HU OJis: aHATIN3a PealTbHBIX YHCIOBBIX IaHHBIX, IPEJCTABICHHBIX B BUE
auarpamm, rpadukoB; 171 aHamu3a HHGOpPMallMU CTATUCTUYECKOTO XapaKTepa.

I'eomerpus
pacrio3HaBaTh Ha YepTeXax U MOJIENIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHbIE
OOBEKTHI C UX ONUCAHUSIMHU, H300PaAKEHUIMH;

OMUCHIBATh B3AUMHOE PACIIOJIOKEHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYXJIEHUS 00 3TOM PacCIOIOKEHHUH;

aHAJIM3UPOBATh B MPOCTEUIINX CIyYasX B3aUMHOE PACIIOIOKeHHE 00BEKTOB B MPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKHU U KPYTJIbIE T€JIa; BBITIOJIHSITH YEPTEKH 10 YCIOBHIM
3a1ad;

CTPOUTH NMPOCTEUIINE CeUeHHs Ky0a, MPU3MBbI, TUPaAMUIbI;



* pemaTh IIAHUMETPUIECKUE U TIPOCTEUIITNE CTEPEOMETPUICCKHE 3a/1a4u Ha HAXOXKJICHUE
F€OMETPUUYECKHUX BEJIMYUH (JIMH, YTIIO0B, IUIOMIAIEH);

* HCIIOJIB30BaThb IIpHU PCHICHUN CTCPCOMCTPUUCCKUX 3aaa4 INNIIaHUMETPUICCKHC (baKTBI N MCTOABI,

*  MPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJC PEIICHUS 3a]1aY,

*  HCIIOJI30BATh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUICCKON JACSITEILHOCTU U
MTOBCETHEBHOM JKU3HHU.

* uccuenoBaHus (MOJCITUPOBAHHMS) HECTOXKHBIX MPAKTUYESCKUX CHUTYaIlUi HA OCHOBE M3YYCHHBIX
dhopmys U CBOKMCTB GuUryp;

Baagerhr kKOMIeTeHIIUSIMM :

*  y4eOHO — MO3HABATEILHOI;
*  IIEHHOCTHO — OPUCHTAI[MOHHOI;

* pediieKCuBHOM;

* KOMMYHHMKAaTUBHOM; [] MHpOpMaMOHHOH; [ counanbHO — TPYJOBOM.

Y4eOHO — MeTOANYECKHIT KOMILJIEKT .
Y4yeOHUKHU B NEUATHOM U SJIEKTPOHHOU (opMme:
1. Mep3znsak A.T'., Homuposckuii [I.A., ITononckwuii B.b., SIxup M.C. «Marematuka: anredpa
1 Hayvaja MaTeMaTU4YeCKOro aHaiu3a, reoMeTpusi. AnreOpa U Hayajla MaTEMAaTUYECKOr0 aHaIu3a.
10 xnacc.
ba3oBbIit ypoBeHBY. YUEOHUK IS yUAIIUXCsl 00IIe00pa3oBaTeIbHBIX OPTaHU3aINN;
2. Mep3znsak A.I'., Homuposckuii JI.A., ITonouckuii B.b., SIkup M.C. «MaremaTuka: anredpa
Y Hayvaja MaTeMaTH4eCKOro aHaiu3a, reoMeTpus. AnreOpa U Hayaja MaTeMAaTUYECKOrO aHaIu3a.
11 kiace.
ba3oBslIil ypoBeHBbY». YUeOHUK ISl ydanuxcsi o01eo0pa3oBaTeIbHBIX OPTaHU3aINNT;
3. Mep3nsik A.I'., Homuposckuit JI.A., [Tononckuit B.b., Slkup M.C. «MaremaTuka: anredpa
Y Haydaja MaTeMaTU4ecKoro aHanusa, reomerpus. ['eomerpust. 10 kiacc. bazoBelil ypoBEHbBY.
Y4eOHuk u1st ydanuxcs o0meo0pa3oBaTebHbIX OpraHU3altii;
4. Mepznsak A.I'., Homuposckuit JI.A., ITonouckuii B.b., SIkup M.C. «MaremaTuka: anredpa
Y HayaJla MaTeMaTH4eCKOro aHalIn3a, reomerpus. I'eomerpus. 11 kimacc. ba3oBblil ypOBEHbY.
VY4eOHuK Ju1s yyamuxcs o0ieoopa3zoBaTeIbHbIX OpraHU3aIHiA.
Metoanyeckue nmocoousi:
1. byuko E.B., Mep3nsax A.I'., Homuposckuii /I.A., ITononckuit B.b.,Sxkup M.C.
«MaremaTHka: anredpa 1 Hayana MaTeMaTHYECKOro aHallu3a, reoMeTpus. Airedpa u Havana
MaTeMaThueckoro aHanuza. 10 kiacc. bazoBelit ypoBeHb». MeTonnueckoe mocooue;
2. byuxo E.B., Mep3nsak A.I'., Homuposckuii J[.A., [Tomonckuii B.b., Axup M.C.
«MaremaTuka: anredpa 1 Hayajla MaTeMaTHYeCKOro aHajn3a, reoMeTpus. Anredpa 1 Havana
MareMaTthuyeckoro ananusa. 11 kiacc. ba3oBelit ypoBeHb». MeToauueckoe mocooue;
3. byuko E.B., Mep3nsax A.I'., Homuposckuii [[.A., I[Tononckuit B.b.,Skup M.C.
«Maremaruka: anrebpa U Hayajla MAaTEMaTUYECKOTO aHaln3a, reomeTpus. ['eomuaTpus. 10 kacc.
ba3oBblil ypOBEHbY.



KasiennapHo — TemaTnyeckoe MJiaHUPOBaHNe

Knace 10
g = ‘g Hom. Hara
e 2K
> g @ Tema XapakTepHUCTUKA OCHOBHBIX BUJIOB JIEATEIbHOCTH 3aanne IUIaH dakt
= = g yueHHKa
1 [ToBTOpenue kypca 9 knacca. HepaBeHCTBO € 3aganue EI'D
OJHOM IEPEMEHHOM. oJok 15
5 IToBTOpenue kypca 9 kinacca. Pemenue 3ananue EI'D
KBaJIpaTHbIX HEPABEHCTB ook 15
3 [ToBTOpenue kypca 9 knacca. Perenne TeKCTOBBIX 3ananue EI'D
3az1a4. 6ok 11
IloBTOpEeHue u pacmmpeHue cBeaeHuil o pynkuuu 144acos
4 1 [ToBropenue. @ynkiuu. CBOHCTBA QYHKIMH. Dopmynuposamy orpesieneHust GyHKIUHU, CBOMCTBA §1, Nel.6,
byHKIMH, cXxemy uccieqoBanus QyHKIUN Nel,10, 1.12
Haubonbiiee u HauMmenblee 3HaueHus QyHKuuu. | @opmynuposeams onpeneneHuss HauboIblIero u §1, Nel 16
\ \ . N o].
5 1 UYerHble 1 HEYETHBIE PYHKIINU HaMMEHBIIETO 3HaYeHUN (QYHKIIMH, YCTHON 1 NOI’ 191 2i
HEeUueTHOH (yHKIH. DOPMYITUPOBATH TEOPEMBI O B i Zé o
CBOMCTBax rpa)uKOB YETHBIX U HEUECTHBIX (DYHKIUH. '
Haubonbiiee u Haumenbliee 3HaueHus GyHkuuu. | HaxoauTs HanOosbliee 1 HauMEHbIIEe 3HAYCHUS
UYerHble 1 HEYETHBIE PYHKIINH (yHKIIMM Ha MHOXKECTBe 10 e¢ rpaduky. Mccnenosars 81,125, 1.27
6 1 (GYHKIUIO, 33JaHHYI0 (DOPMYIIOH, Ha YSTHOCTD. ’1 3 1 1’ 3;1 ’
31,1

Crtpouth rpaduku GyHKIHHI, UCTIOIB3YS YETHOCTD WIIN
HEYETHOCTD.




[Toctpoenue rpadukoB (QYHKIHMA C [TOMOIIBIO
reOMEeTPUUYECKUX Mpeodpa3zoBaHuil

Buvinonusams reomeTpudeckue npeoOpa3oBaHUs
rpadukoB (pyHKINMN, CBS3aHHBIEC C TAPAJUICITEHBIMH
MePEHOCaMHU, PACTSDKEHUSIMU, CKATUSIMU U
CUMMETPHUSIMHU, OTHOCUTEILHO KOOPIUHATHBIX OCCH.

§2,2.2,2.4,2.6,
2.10

[Toctpoenue rpadukoB (QYHKIHMA C [TOMOIIBIO
reOMEeTPUUECKUX MpeoOpa3zoBaHuil

Buvinoansams reomeTpudeckue npeoOpa3oBaHus
rpagukoB (PyHKIINH, CBA3aHHBIC C TTApAIIECTLHBIMHI
MePeHOCaMHU, PACTSDKEHUSIMU, CKATUIMU U
CUMMETPHUSIMU, OTHOCUTEIILHO KOOPIMHATHBIX OCEH.

§2, NeNe2 8,
2.12, 2.13,
2.16

OO6patHas GpyHKIHS

Dopmynuposams onpeneneHue o0paTuMon QyHKIUH.
PacnioznaBate oOpatumyto GyHKIUIO IO €€ TpaduKy.
YcTanaBnuBath 00paTUMOCTh (QYHKITUH TIO €€
BO3PACTaHHIO UM YOBIBAHUIO.

§3, NeNe3.2,
35,37

10

OO6patHas GpyHKIMS

Dopmynuposams ONpeNeICHUE B3AaUMHO 00PAaTHBIX
¢byskuit. [IpoBepsaTh, ABIASIOTCS JIU BE JaHHbIE
¢byHKIMN B3auMHO oOpaTHbIMU. HaxoauTe oOpaTHyto
GbyHKIHMIO K JaHHOM oOpaTtumoii ¢pyHkuuu. 1o
rpaduKy JaHHOH (QYHKIMH CTPOUTH I'paduK 0OpaTHOU
¢byHkuuu. YcraHaBIuBaTh Bo3pacTaHue (yObIBaHUE)
o0paTHO! (yHKIIMU 1O BO3pacTaHUIO (YObIBaHUIO)
JTaHHOM QyHKIHH.

§3, NeNe3.9,
3.11, 3.14,
3.18

13

PasHOCHIBHEBIE YpaBHCHHA W HEPABCHCTBA

Dopmynuposams ONpeNIeNeHUs 00JIACTH ONPEIETICHUS
ypaBHEHUI (HEPABEHCTB), PABHOCUJIbHBIX YpaBHEHUIN
(HEepaBEHCTB), ypaBHEHUI-CIIEICTBUN
(HEpaBEHCTBCIIEACTBHUI ), TOCTOPOHHETO KOPHS.
DopMyIHpPOBaTh TEOPEMBI, OMHCHIBAIOIINE
paBHOCHUJIbHBIE ITPE0OpPa30BaHUs YpaBHEHUN
(HepaBeHCTB).

§4, NoNed .2,
4.6,4.8,4.10




Metox UHTEPBAIOB

Ilpumensmo METO] paBHOCHIIBHBIX TIPEOOPa30BaHUI §5, Ne5.2, 5.4,
JUISL pEUIEHUs] YPaBHEHUN U HepaBeHCTB. Haxonute 5.6,5.8
00J1aCTh OIIPECACIICHUSA ypaBHeHI/Ii/'I M HCPABCHCTB. § 5, NeNe5.11,
14- [IpuMeHATh METOJ CIEICTBUM JIsl PEIICHUS 5.18, 5.16,
16 YpaBHEHUH. 5.14,
Pewamo HEPaBCHCTBA METOJOM HHTCPBAIOB Ne5.20,
Ne5.22,
No5.24
17 KonTponbnas padota Nel no teme «DyHKIMs, €€ | IPUMEHSTh U3YYCHHBIN T€OPETUYECKUIN MaTepual Mpu
rpaduk. Pemenne ypaBHeHU U HEPABEHCTB» BBITIOTHEHUH MMUCbMEHHOM paboThI
18- [ToBTOpenue kypca 9 knacca. Pemenne 3agad no | /lpumensms U3ydeHHBIC ONIPEACIICHUS, TEOPEMBI U
19

MJIAaHUMETPHH.

(hopMyITBI K PEIICHUIO 33124

BBenenue B cTepeoMeTpuIo 9 4acoB




[Ipeamer crepeomerpuu. OCHOBHBIC TIOHATHS
CcTepeoMeTpuu. AKCHOMBI CTEPEOMETPHH.

Hepeuuczzﬂmb OCHOBHBIC ITOHATHUA CTCPCOMETPHUH.
Onucvléams OCHOBHEIC IIOHATHS CTCPCOMCTPHUU

Hexotopsle ciecTBUS U3 aKCHOM. (TOuka, nmpsiMasi, IIOCKOCTB). §1-2
Onucvléams BO3MOXKHBIE CIIOCOOBI PACTIONOKEHHUS Nel.6,1.8,1.13
TOYEK, IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE. 1.15,1.18,1.20,

22%_ 1-2 Dopmynruposams aKCUOMBI CTEPEOMETPHH. 1.22

Pa3bsacHATH U MIUTFOCTPUPOBATH AKCUOMBI. §2,2.5,2.8,
Dopmyruposams M J0Ka3bIBaTh TEOPEMBI — 2.10
CJICICTBUS U3 aKCHOM. 2.15,2.17
Dopmynuposams cIOCOOBI 3aTaHUS TUIOCKOCTH
B [IPOCTPAHCTBE.

[IpoctpanctBennsie purypsl. HauanbHble Ilepeuucnsaims 1 ONUCHIBATH OCHOBHBIE 3JIEMEHTHI §3,Ne3.4.3.6,

IPEJICTaBIEHNs] O MHOIOIPaHHUKaX MHOTOTPaHHHUKOB: peOpa, BEPLLIUHBL, TPaHU 3.8, 3.10,

24- 3 3.13,3.11,

o7 3.15,
3.18,3.20,3.23,
3.25,3.29,3.34

28 Konrponsnas pabdota Ne 2 o reme «BBejienre B | IPUMEHATh U3yYESHHBIH TEOPETUUECKUN MaTepHal pu

CTEPEOMETPHUION BBINOJIHEHUH TUCbMEHHON PabOTHI
Crenennas pynkuus 23 4
CrenenHas GyHKLUSA C HATYPAJIbHBIM Dopmynuposams OINpesieNeHue CTeNeHHON QyHKIH Ne6.2, Ne6.4,
MoKa3aTrejieM C HaTypaJlbHBIM MoKa3arenaeM. OnuckIBaTh CBOMCTBA Neb6.6, 6.8,
29 6 CTENEeHHON (PYHKLIMU C HATYpaIbHBIM [TOKA3aTeIEM. Ne6.10,6.12,

Ne6.14, Ne6.16




CreneHHas (YHKLHA C LEIbIM MOKA3ATEIEM Dopuymipoeams onpeaeneHne cTeneHHoi QyHKIHK 110
¢ uenbiM nokaszarenem. OnuckBaTh CBOICTBA 14.10
CTeneHHOi YHKIMH C LeTBIM TIOKa3aTeneM, Bblenasn
ciyuan 4ETHOI M HedETHOI CTeneHn, a TaK#€e §7. NeNa7.2,
() 7 HATYPAIEHOI, HYIeBOIl 1 uenoi GT'pﬁLlaTﬂﬂbHDrI 74,7679,
31 crenedn. CtponTs rpadmkn GyHELMIT HA OCHOBE 713, NeT.15,
rpaduka creneHHoi PYyHKLIMN ¢ HENLIM NOKA3ATENEM. Ne7.17
HaxoanTe HAHDONBIIEE H HAHMEHBIIIEE IHAYEHHA
creneHHoil PYHKLH C LesbiM NoKasaTeneM Ha
NPOMEKYTKE.
Onpeaenenue KOPHA /- CTENEHN Dopayauposams onpeseneHne KOpHA §8, NoNo8.5, 16.10
32- (apudMeTHYECKOTO KOPHA) 7i-ii CTEMEeHN. 8.7,89,8.11, 17.10
12 # B3, 815817,
o 219, NeB 21,
Nl 24, NoB 26
CroiicTEa KOpHA 1-il CTENEHH TeopeMsl 0 €ro cBOMICTBAX, BRIASAAA CYVYAH KOPHEH §9 18.10
” YETHOI M HeYETHOII CTeMeHH. Haxonurts obnactu } 9}:‘*“{;"-‘;53;"2 18.10
15 9 ONpeaeneHns BRIPAKEHHH, COACPKALINX KOPHH /1-H 91 4 91 ﬁ 9_2[;1
crenend. Pemars ypasHeHHA, CBOAAINNECH K No9 22, Na9 24
ypasHeHuo X" = a.
TomaecTsennsie npeodPa3OBAHNA BLIPAHEHHIT, Boinonuats TosaecTsennbie npeodpasosanns §9 2110
CONEPHALINX KOPHH M-if CTeneHn BBIPAKEHHI, CONEPAKALIX KOPHH Fi-ii CTEMEHH, B g’i‘f;ii’ ; ‘iﬁ
» 9 {ACTHOCTH BLIHOCHTL MHOKHTEIb H3-TI0/L 3HAKA KOPHA B
f1-il CTENEHH, BHOCHTBE MHOMHTE b MO 3HAK KOPHA N-il
cTeneHH, ocBODOKAATECA OT HPPAUMOHATEHOCTH B
3HaMeHarene apodu.
DyHKUHA V= {:’E OnuceiBaTh CBOICTBA (VHKIIHH )} = l’f; , BBLIEIAA N ffﬁ 37 23.10
- 9 ciayuan kopHeil 46THOI 1 HeudTHOI crenenn. CTPOMTE 91948
rpatukn yukumit Ha ocnose rpaduka dyuxumnn
y=4x.
18 Koutponenas pabota Ne3 no teme « Crenennas NPHMEHATE H3Y4EHHBII TEOPETHHECKHIT MATEPHAN NPH 24.10

hVHKIHA»

BBIMOIHEHHH THCEMEHHOT p-ﬂﬁ'DTbI




Pemenue TectoB EI'D 6a30BbIif ypOBEHB. Pemenue
39 TECTOB ?FB
0a30BBIN
YPOBEHb.
OnpeneneHre U CBOMCTBA CTEIICHU @opmynuposams ONPENECTIEHUE CTENIEHU C §10, 10.2,
C pallMOHAJILHBIM MOKa3aTeaeM palMOHAIBHBIM IIOKA3aTeNEM, a TAK)KE TEOPEMBI O €€ 10.4,
CBOMCTBax 10.6 10.8,
40 10 10.10, 10.12,
10.14,
10.16,10.18,
10.20,10.22
[TpeoOpa3zoBaHue BbIpaXKEHHI, COEPIKALIUX . BEINONHSATE TOXAECTBEHHbIE TPe0oOpa3zoBaHus §10,
41 10 | cremnenu ¢ parMoHAIBHBIM MTOKa3aTEIeM BBIPKCHHH, COJEPIKAIINX CTEIICHU C PAllMOHATIBLHBIM 10.24,10.26,
MOKa3aTeseM. 10.28
HppanuonaibHble ypaBHEHUS Pacnoznasams nppanlioHaIbHBIE YPAaBHEHHUS U §11,
HepaBeHCTBAa. POpMyYIMpPOBaTh TEOPEMBI, NeNel1.3,
42- 11 000CHOBBIBAIOIINE PABHOCUIBHOCTH YPaBHEHUM 11.5,11.7,
45 (HepaBEeHCTB) IpH BO3BEJICHUN 00euX vacTeil qanHoro | 11.9,
ypaBHEHHUS (HEPaBEHCTBA) B HATYPAIBbHYIO CTETICHb. 11.11, 11.16,
11.18, 11.20
46- Metor paBHOCHUIBHBIX IpeoOpazoBaHuil mpu | PemaTh uppanrioHanbHblEe YpaBHEHHUS METOA0OM §12, Nel2.2,
49 12 | penIeHMH UPPALMOHATBHBIX YPABHEHHI PaBHOCUIIBHBIX TTPEOOPA30BAHMIT M METOIOM Nel2.4,12.6,
CIIEZICTBHIA. 12.8
50- HppanuonaibHble HEPaBEHCTBA Pemlate MppanuoOHaJBbHBIE HEPAaBEHCTBA METOJIOM §13,
52 13 PaBHOCHIIBHBIX MPe0OpazoBaHUMA NeNel3.3,
135, 13.7
KonTponbshas padora Nedmno teme «CBoiicTBa MPUMEHSATh U3YYEHHBIH TEOPETUUECKUN MaTepuall pu §14,
10- | cremenu ¢ parOHATBHBIM TIOKA3aTEIEM) BBITIOJTHEHUH MMHUCbMEHHOM paboThI NoNel4.3,
>3 13 14.7, 14.9,




14.11,
14.14,
14.16,
14.20,
14.24
IMapamienbHoOCTH B IpocTpancTBe 15 yacos
B3aumHoe pacnionoxeHue IByX NpsIMbIX B Onucvléams BO3MOXKHBIE CIIOCOOBI PACTIONOKEHHS B §4,Ned 4, 4.7,
54- IPOCTPAHCTBE MIPOCTPAHCTBE: JBYX NPSIMBIX, IPSIMON U TJIOCKOCTH, 4.10, 4.13,
56 JIBYX TUIOCKOCTEH. 4.15,
Dopmynuposams ONPEEITICHHS: TapAIUIETbHBIX 4.17
[TapanienbHOCTh MPSIMOM U TIJIOCKOCTH MPSAMBIX, CKPEIIMBAIOIIUXCS MPAMBIX, MTapaIeIbHbIX §5,Ne5.3, 5.7,
MPSIMOM M TUIOCKOCTH, TAPAILIEIBHBIX TIJIOCKOCTEH, 5.10,5.12,

S57- npeoOpa3oBaHue IBUKECHUS, PUTYPBI, CAMMETpUYHOH | 5.14,

60 OTHOCHUTEIBLHO TOYKH, 5.16, 5.18,
5.20,
5.22,5.24,5.27

61- [TapannenpHOCTH MIOCKOCTEN paBHBIX (UTyYp, NpeoOpa30BaHUs 000U §6,Ne6.4, 6.6,

PasvscHame OHATHS: IpeoOpa3oBaHue GHUryp, 6.9,6.6.11,6.13,6.
63 ] 15,6.17,6.19,6.20
napaiesIbHbI IepeHoc, napauieIbHOe 9.41,0.29,0.
IIpeodpasoBanue Gpuryp B mpocTpaHcTBe. [POEKTUPOBAHKE, APAILIEBbHAS IPOEKIHUS ( 7797778
64- TapaniensHOe TPOEKTHPOBAHHE. 1306 pasKeHHE) DHIYpHI. 7.§11,’7-.1,5-’ 7,. 1-7 ’,
67 Dopmynuposams CBOWCTBA MAPAILIETBLHOIO 20,22,26,28.30,32
POEKTHPOBAHUS
68 KonTponbnas padora Ne5 mo teme MIPUMEHATH U3yYEHHBIN TEOPETUYECKUN MaTeprai NpH

«[lapanenbHOCTh B MPOCTPAHCTBEY

BBIMIOJTHEHUH TUCbMEHHOW paboThl

Tpuronomerpuyeckue pyHkuuu 35 yacos




Panuannas mepa yria

Haxoauts paananHnyio Mepy yriia mo ero rpagaycHoit

§14, NeNel4.3,

Mepe ¥ TPaJyCHYIO MEpY YIJIa [0 €r0 PaJuaHHON 14.7, 14.9,
69- .
14 Mepe. BbIUHCIIATE JUIMHBL 1yT OKPYKHOCTEH. 14.11, 14.13,
70 14.16, 14.20,
14.18
Tpuronomerpuueckre GyHKIIUN YUCIOBOTO Dopmynuposams ONpeEICHHSI KOCUHYCA, CUHYCA, §15, Nel5.2,
71- 15 | @PryMeHTa TaHI'€HCa U KOTaHIeHca yIJla IOBOpPOTa. BrIACHATH 15.4, Nel5.6,
72 3HAK 3HAYEHUU TPUTOHOMETPUYECKUX (PYHKIIUN 15.8, Ne15.10,
Nel5.12
3HaKH 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIHMHA. | YIpomarh TPUTOHOMETPUIECKHE BBIPAKEHUS, §16, Ne16.3,
YETHOCTh U HEYETHOCTh TPUTOHOMETPUUECKHX MCIIOJIb3YSl CBOMCTBA YCTHOCTU TpUroHomerpudeckux | Nel6.5, Nel6.7,
73- 16 byHKIMH byHKINHA. Nel6.9, 16.11,
74 Dopmynuposams oNpeNeTIeH s KOCUHYCa, CHHYCA, 16.13, Ne16.15,
TaHTeHCa U KOTaHTeHCa yriia MOBOPOTa. BhIACHATH Nel6.17
3HAK 3HaYEHUH TPUTOHOMETPUUECKUX (DYHKIIUH.
[Tepuonuueckue GyHKIUU Dopmynruposams ONPENEICHUSA IEPUOINYECKON §17, Nel7.2,
¢GyHKLMY, €€ TIaBHOTO NMeproAa. Ypouarhb Nol7.4, Nel7.6
75 17 TPUTOHOMETPUYECKUE BBIPAXKEHUS, UCIIOJNIB3YS
CBOWCTBA MEPUOAMYHOCTH TPUTOHOMETPHUECKUX
GbyHKUIUH.
CsoiictBa u rpaduku QyHKIMHA Y = Sin X OrnuchIBaTh CBOWCTBA TPUTOHOMETPUUECKUX §18,Nel8.2,
76- nYy = COS X ¢yuknuii. Ctpouts rpa@uku GyHKIMM Ha OCHOBE 18.4, Ne18.6,
18 \
78 rpaduKOB YETHIPEX OCHOBHBIX TpuroHomerpuueckux | Nel8.8, Nel8.10,
GyHKIHIA. Nel8.14
CsaoticTBa u rpapuku GyHKIuM y = tg X OnuceIBaTh CBOWCTBA TPUTOHOMETPUICCKUX §19, Nel19.2,
79- oy |MY= ctg x ¢Gyukuuit. CTpouTts rpadukn GyHKIINH HA OCHOBE Nel9.4, Nel9.6,
81 rpauKOB YETHIPEX OCHOBHBIX TPUTOHOMETPUUECKHUX

GyHKITHIA.

Nel9.8, Nel19.10




Kontponpsnas pabora Ne7 o teme

MPUMEHSITh U3YYCHHBIN TEOPETUYECKUI MaTepua npu

82 «Tpuronomerpudeckue QyHKIIAN BBIITOJIHEHUH TUCHbMEHHOU PaOOTHI
OCHOBHBIE COOTHOILICHUS MEXIY IIpeobpazosvieams TpuroHoMeTpudeckue Beipakenus | §20, No20.2,

83- 5p | TPHIOHOMETPHTECKHMY GYHKIUSIMU OIHOTO U Ha ocHOBe (Gopmyn cioxenus. Onupasces Ha popmyisl | Ne20.4, Ne20.8,

86 TOTO K€ apryMeHTa CJIO’KEHUS, TOKa3bIBaTh (POPMYIIBI TPUBEICHHS, Ne20.10, 20.12,
(GOpMYITBI IBOMHBIX YTIIOB, GOPMYIIBI CyMMBI U Ne20.16

DOpMyIIBI CIOKEHNS Pa3HOCTH CHHYCOB (KOCHHYCOB), (POPMYITBI §21, Ne21.2,
npeobpasoBaHysi IPOU3BEACHHS TPHTOHOMETPUICCKUX | No2 1.4, No21.6,

87- dbynkuii B cymmy. [IpeoOpa3oBsiBaTh Ne21.8,

89 21 TPUTOHOMETPUYCCKUE BHIPAKCHUS HA OCHOBE YOPMYI | No21.10),
npuBeaCHHs, GOPMyYII ABOMHBIX U TIOJOBUHHBIX YITIOB, | No21.12, 21.14,
dbopMyI1 CyMMBI 1 Pa3HOCTH CHUHYCOB (KOCHHYCOB), No21.16

DOpMYJIBI IPHBEACHHS dbopmys npeoOdpa3zoBaHus MPOU3BEICHUS §22, Ne22.2,

90- ) TPUTOHOMETPUYCCKHUX (QYHKIIHH B CYMMY Ne22.4, Ne22.6,

91

Ne22.8,22.10
23 | ®opmyIbl IBOHHOTO M ITOJIOBUHHOTO YTJIOB §23,Ne23.2,23.4
23.6,23.8,23.10,

92- 23.12,23.14,23.

96 16,23.18,23.20,

23.25,23.30
24 | CymMma U pa3HOCTb CHHYCOB (KOCHHYCOB) §24, Ne24.2,
97-
24.4,
99
24.6,24.8,24.10
25 | ®opmyna mpeobpa3oBaHus MPOU3BEICHUS §25,Ne25.2,
100- .
102 TPUTOHOMETPUUECKUX QYHKIHM B CyMMY Ne25.4, Ne25.6,
Ne25.8,25.10
KonrtpomnbHas pabora Ne§ mo teme MPUMEHSITh U3YYCHHBIN TEOPETUUECKU MaTepral Mpu
103 «[TpeobpazoBaHre TPUTOHOMETPUICCKUX BBITTOJIHEHUH TUCHMEHHOU PaOOTHI

BBIPKECHUI»




IlepnenaukyasipHOCTH B IPOCTPaHCTBe 27

104-
105

Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE

Dopmynuposams ONPENEICHUS: YTIa MEXKIY
MePECEKAIOIIUMUCS MPSIMBIMU; yTJIa MEXKIY

106-
108

[IepnieHAUKyYIAPHOCTD NPSMOMN U IIIOCKOCTH CKPEIIHBAIOIIUMHUCA MPSMBIMU; IPSIMOH,

NEePIEeHIUKYISIPHON MJIOCKOCTH; yIila MEXy MPsSIMOi
U TUIOCKOCTBIO; YIJla MEXY IBYMS IUIOCKOCTSIMU;

§8,8.3,8.5,8.7,
8.9,8.11,8.13,

§9,9.5, 9.9,
9.11
9.13,9.15,17,22




109-

[lepnieniuKkynsip ¥ HAKJIOHHAs

NEPNCHAUKYIIAPHBIX HHOCKOCTeﬁ; TOYCK,

§10,10.4,.6,14,19,

112 10 CHUMMETPUYHBIX OTHOCUTEIBLHO TUIOCKOCTH; (puryp, 21,23,25,27,29,33
113- TeopeMa o Tpex nepHeHANKYIApax CHUMMETPHUYHBIX OTHOCHTEIILHO TIOCKOCTH; §11,11.3,7,9,11,1
11
116 PAcCTOSIHUS OT TOYKH 110 PUTYPBI; PACCTOSTHUS OT 3,15,19,26
117 KonTponbHas pabota Ne6 1o Teme IPSMOI 10 MapajuIeNbHOM el IIOCKOCTH; PACCTOSHHUSA |§
«TTepreHAMKYIAPHOCT B IPOCTPAHCTEEY MEXy apaJlIeIbHBIMU TUIOCKOCTSIME; O0IIIET0o
NEPIEHINKYIISAPA IBYX CKPEIIUBAIOLINXCS MPSMBIX.
118- 12 VYroa Mexay npsMoi U TIOCKOCTBIO 12,12.4,7,11,13,
120 15,17,19,21,23
121- 13 JIByrpaHHbIN yroi. Yroia MexIy AByMs
124 TJIOCKOCTSIMU
125- [leprnieHIUKYNSIpHBIE IIOCKOCTH
14
127
128- [Tnomans opTOroHANBHON MPOEKINU
15
129
130 KontponsHas pabora Ne7 o reme IIPUMEHSATh U3yYEHHBIN TEOPETUYECKUN MaTepral
«[lepreHIUKYIIPHOCTH B IPOCTPAHCTBEY TIPU BBINOJIHEHUH TMCbMEHHON paboThI
TpuroHomerpuieckne ypaBHeHusl 1 HepaBeHCTBA 22 yaca
131 26 | YpaBHenue cos X = b Dopmynuposams ONpeeICHHs apKKOCUHYCA, §26,Ne26.2,
i apKCUHYCa, apKTaHI€HCa, apKKOTaHTeHCa. 26.4,26.6,26.8,
133
Haxoauth 3HaueHus: 00paTHBIX 26.10
27 | Vpasuenue sin X = b TPUTOHOMETPUYCCKHUX (DYHKIIMH JUTSI OTACITBHBIX §27,Ne27.2,
134- TaOJINYHBIX 3HAUEHUH apryMeHTa. Vcnonb3ys 27.4, 27.6,
136 MOHATHUS APKKOCHHYCA, apKCUHYCa, aPKTAHTeHCa, 27.8.27.10
137-| 28 | Ypasnenns tg X = b apKKOTaHTeHCa, peIIaTh MPOCTEHIIIHe §28,
139 Hctgx =b TPUTOHOMETPHYECKHE YPaBHEHHUSI. NeDS.2.28.4.28.6
Dopmynuposams CBOUCTBA OOPATHBIX —£0- 520 B0
140- | 29 | OyukuuH §29, Ne29.2,
142 y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 29.4,29.6,29.8




30 | TpuronoMmerpuyecKkue ypaBHEHHs, CBOIAIIMECS K | TpPUTOHOMETpUUYecKuX GyHKIMi. CTpouTh rpaduku §30,Ne30.2,
TX;— anredpanvecKum (GyHKIMA Ha OCHOBE TPaUKOB YETHIPEX OCHOBHBIX 30.4,30.6,30.8,
00paTHBIX TPUTOHOMETPHUSCKUX ()yHKITHIA. 30.10,30.12
146-| 31 | Pemennme  TPUTOHOMETPHMYECKHX  ypaBHEHHMii| YTIPOILATH BBIPAXKEHHS, COAEPKAILME OOPATHBIE §31,31.2,31.4,
148 METOIOM Pa3JIOKCHHS Ha MHOKUTEIH TPUTOHOMETPUYIECKUE DYHKIIMH 31.6,31.8
149-| 32 | PemeHue mpoOCTEHIINX TPUTOHOMETPUIECCKIX §32,32.2,32.4,
151 HEPaBEHCTB 32.6,32.8
KonTponsnas padora NelO o reme IIPUMEHATH U3YYEHHBIN TEOPETUUECKUNA MaTepuai Npu
152 «TpUrOHOMETPUYECKHE YPABHEHUS U BBIIIOJTHEHUH MHCbMEHHOM paboThl
HEPaBEHCTBA»
MHororpanHuku 15 yacos
16 | Ilonstue mHOrOTrpanHuka. [Ipu3ma, miomanb Onucvleams MOHIATHS: TEOMETPUIECKOE TEJIO, §16,Ne16.9,11,
153- IOBEPXHOCTHU IIPU3MBI, COCCAHUC I'PaHU MHOI'OI'paHHHKa, TIIOCKHUH yYroJia 13,15,18,20,24,
156 MHOTOTpaHHHKa, IBYTPaHHBIN yroi MHOrorpanHuka, | 27,29,31,34,36,
IO/ MOBEPXHOCTH MHOTOTPAHHHKA, 38
157-| 17 | [Mapannenenunen JUAarOHAJIbHOE CEYCHHE MPU3MBI, POTHBOJICIKAIITHE
159 TPaHM MapajuieeNuIe1a, THaroHaIbHOE CEUeHNE
160-| 18 | [Mupamwuna. [IpaBuisHAs TUpaMHULA. IPU3MBI U TUPAMHIBI, YCEUCHHAS TMPAMHUTIA.
164 Dopmynuposams ONPENEICHUS: MHOTOTPAaHHUKA,




165-
166

19

VYceuennas nupamuaa. [lnomanb
MTOBEPXHOCTH MTUPAMU/IBI

BBIIIYKJIOTO MHOTOTPAaHHHUKA, TPU3MBI, IPSIMOU
IIPU3MBI, ITPABHIIBHOM NPU3MBI, TapaJljIc/ICIUIEAa,
MIMpaMU/ibl, IPaBUIIBHOM MUPaMUbl, IPABUIBLHOTO
TETPas3/pa, BBICOTHI IPU3MBI, BEICOTHI THPaMU/IbI,
BBICOTHI YCEUCHHON MUPAMHJIBI, arnogeMbl
MIPaBUIILHON upamuasl. Popmynuposams u
00KA3b16aMb TEOPEMBI: O IO OOKOBOM
MIOBEPXHOCTHU MPSIMON IPU3MBI, O JUArOHaIAX
napajuiejenuIea, 0 KBaapare JuaroHaian
MIPSIMOYTOJIBHOTO MapajuIelIeUIe1a, O IUIOIAAH
OOKOBOI MOBEPXHOCTH NMPABUIbLHONW TUPAMUIBL, O
iouaau G0KOBOM MOBEPXHOCTH MPAaBUIbHON
YCEUCHHOU MUpaMuibl. Pewiams 3a1aun Ha
JI0Ka3aTeNIbCTBO, a TAK)KE BBIUMCIICHHE: DIIEMEHTOB
MIPU3MBI U TUPAMUIbI, TUIOINAAN TOJTHON 1 OOKOBOM
IIOBEPXHOCTU IIPU3MBI

167

KonTponbnas padora Ne9 no teme
((MHOFOFpaHHI/IKI/I»

IIpoun3BoaHas u ee npuMeHeHue 32 yaca

168-
170

33

IIpencraBnenue o npezene GyHKIUU B TOUKE U O
HENPEepbIBHOCTH (PYHKIMH B TOUKE

171

34

3aa4i 0 MTHOBEHHOW CKOPOCTH U KacaTeJIbHOM K
rpaduky GyHKIHHA

172-
174

35

[TonsiTHE TPOM3BOAHOM

Ycemanasnuseams cymectBoBanue npesena GyHKIUN
B TOUKE U HAXOJHUTh €r0 Ha OCHOBE rpaduka
¢bynakuu. Pa3- nuyats rpaduku HEPEPHIBHBIX U
pa3pbIBHBIX Haxooums npHUpalieHue apryMeHTa u
npupanienre GyHKIUU B TOUKe. BIUuCIITh
CPEIHIOI CKOPOCTh IBUKEHUSI MaTEPUATIbHOM
TOYKH I10 3aKOHY €€ JIBH- KEHHUSI.

§33,Ne33.2,33.4
33.8

§34, 34.2, 34.4,
34.6,34.8,34.10

§35,35.3,35.5,
35.7,35.9,35.11,

35.13,35.18, 35

175-
177

36

[IpaBuna BeIYMCIEHUS TPOU3BOTHON

Dopmynuposams ONPEEICHUE IIPOU3BOIHON
(yHK- IMM B TOYKE, IPABUJIAa BEIYUCIICHUS

§36.Ne36.2,36.4
36.6,36.8,36.10,

36.13,16,18,20




37 | YpaBHEeHHE KacaTeabHOM Mpou3BOAHBIX. HaxoauTe npousBogHbIE §37,37.2,37.4,
178- .
181 (GyHKINH, ypaBHEHUS KacaTeIbHbIX Tpaduka 37.6,37.8,37.11.
(yHKIMH, MTHOBEHHYIO CKOPOCTb JBMKEHUS 37.13,37.15
182 KonTponbhas padota Ne 7 1o reme MarepuaibHO TOukH. Mcnons- 30BaTh
«[TpouzBoaHas» MEXaHUYECKUN 1 TeOMETPUYECKUIN CMbICI
38 | IIpu3naku Bo3pacTaHus U yObIBaHUS (HYHKIIHMH MIPOU3BOJIHOM B 33/1a4aX MEXAHHUKH U §38,38.2,38.4,
183-
185 reomMeTpun. Popmynupoeams NPU3HAKU 38.7,38.9,38.11
MIOCTOSTHCTBA, BO3pac- TAHUS U yOBIBaHHUS 38.13,38.15
39 | Touku skcTpemMyMa QyHKIIUU ¢dbyaku. HaxomuTs MpoMexyT- Ku §39,39.2,39.7,3
186- .
188 BO3pacTaHMs U yObIBaHUS (PYHKIMH, 3a]JaHHOM 9.9,39.11,39.13,
bopmyoii. 39.15,39.17,19
189-| 40 | IlpuMeHeHHE NPOU3BOAHOM IIPU HAXOXKICHUH Dopmynuposams ONPEAEIICHHS TOUKH §40,40.2,40.4,
192 HanbOJIBIIETO M HAMMEHBIIETO 3HAYCHUH MakCHUMyMa M TOYKH MUHUMYMa, KpUTUYIECKOM 40.6,40.8
(ynKuumn TOYKH, TEOPEMBI, CBSI3BIBAIOIINAE TOUKH
193-| 41 | Iloctpoenue rpaduKkoB GyHKIIHIA SKCTpeMyMa ¢ IIPOU3BOAHOI. HaxoauTs TOUKH §41.41.241.4
197 sKcTpeMyMa (QYHKIHH, HAanOOJIb- 11ee U
HaMMEHbIIIee 3HAYCHUsT PYHKIIMU HA TTPOMeE-
KYTKE.
Hccneooeams cBOCTBA (DYHKIIMU C TIOMOLIBIO TPO-
U3BOAHOM U CTPOUTH TpaduK GyHKINH
KonTponbnas padora Nell o teme IIPUMEHATH U3YYEHHBIN TEOPETUUECKUNA MaTeprai Npu
198 «[TpumeneHme MPOU3BOIHOI» BBITTOJIHEHUH MTMCHbMEHHOW Pa0OTHI
199- 42 | IloBTOopeHHe Kypca aareOpsl Hadal §42.Ned2.1,42.2
201 MAaTEMaTHYCCKOI'0 aHajInu3a 42.342.4,425
202- Hrorosoe nosropenue kypca reomerpuu 10-ro
203 KJjlacca

204

WroroBas koHTpoJsibHAs paboTa
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