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PABOYAS TIPOI'PAMMA

no
MATEMATHKE
10-11 KJIACCBI

(VMK I1I.A. Anumosa, JI.C. AtaHacgHa)

YanaeBck,



Haumenosanue npegmera

Marematuka

YpoBeHb, Kace

Cpennee obmiee oopazoBanus, 10-11 kmaccer

KonnuecTBo yacos 1o 10 xnacc 11 xnacc

yueOHOMY IIaHy ba3oBblit Yrny6nenusiii | ba3zoBblit VYrayOneHHbIi
YPOBEHB YpOBEHB YpOBEHb YpOBEHb

B HEJIEIIO 4 6

B roji 136 204
Anrebpa u Havana marematmyeckoro aHanm3a. COOpPHUK pabovmMx

IIporpamma npuMepHbix mporpamm. 10-11 xmaccel: yueOHOEe mocobue st
00111e00pa30BaTEeIbHBIX OpPTaHM3alluid: 0a30BbIi M yriIyOJICHHBIN
ypouu / [ coct. T.A. Bypmuctposa]. - M.: IIpocsernienue, 2020
Pa6ouas nporpamma k YMK JI.C. Atanacss, B.®. byty308,
C.b.Kagomies, JI.C. Kucenesa, D.I'. [To3usik «I'eomerpus, 10-11
kiacchel». ba3oBelit u yriry0seHHbIi ypoBHU. - M: [IpocBenieHue,
2020
Anrebpa u Havasia maTemMaTudyeckoro anamuza. 10-11  kiaccer:

VyeOHUKH yueOHUK 171 o0mieo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbI U

yrnyoneHubiii ypoau / [IIILA. Amumos, KO.M. Komsrun, M.B.
TxaueBa u 1p.]. - M.: IIpocserenue, 2018

I'eometpusa.10-11 kmaccel: yuyeOHHK 11 00II€00pa30BaTEIbHBIX
opraHu3anuii: 0a3oBbiit 1 yrayonennsiii ypouu / [JI.C. ATtaHacsH,
B.®. Byry3os, C.b. Kagomiies u ap.]. - M.: IIpocsemenue, 2018

Pabouas nporpamma no matemaruke s 10-11 kitaccoB cocTaBieHa Ha OCHOBE:

denepanabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIAHEr0 00IIero 00pa3oBaHus;

Konnenuuu pasButHs MaremaTHueckoro oOpasoBanusi (Pacnopspkenue mnpasutensctBa PP ot
24.12.2013 roga Ne 2506-p);

OOII cpeanero obmero oobpazoBanusi [ BOY COIL Ne3;

ITporpammel Bocrintanus ' BOY COLI Ne3.

JlanHast mporpamma oTpakaeT o0s3aTeNIbHOE JIJIsl YCBOEHUS B CpPe/IHEN LIKOJIE CoJlep:KaHne 00ydeHus

MaTEMaTHKCE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

Memanpeomemmnuwie pe3yibmamot

Pecynamusnvle ynusepcanvuvie yuebHvle deticmeus

Buinyckuux nayuumcs:




— CaMOCTOSITEIbHO ONPEAEHATh LENH, 3a/aBaTh IMapaMeTpbl U KPUTEPUH, MO KOTOPBIM MOKHO
ONpCaAC/INTD, YTO LCJIb JOCTUTHYTA,

— OLOC€HUBAaTb BO3MOXKHBIC IIOCICACTBUA JOCTHXCHUA MOCTaBJICHHOMN neianm B JACATCIIBHOCTH,
COOCTBEHHOM JKM3HU U JKU3HU OKPY)KAIOLIMX JIO/IEH, OCHOBBIBASCh HA COOOpPAKEHUSAX 3TUKU U
Mopay;

— CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00Pa30BATENbLHON ACSITEILHOCTH M KU3HEHHBIX
CUTyalusIX,

— OLICHUBATh PECYPChI, B TOM YMCJE BPEeMs U JApyrue HeMaTepHajabHblE PECYpChl, HEOOXOIUMBbIE IS
JOCTHO>KEHUS IOCTABICHHOH LIeNH;

- BBI6I/IpaTb IyTb JOCTHKCHUA LCIIH, INIAHUPOBATH PCHICHUC IMOCTABJICHHBIX 3alda4, OINTUMU3UPYSA
MaTCpHAJIbHBIC U HEMATCPHUAJILHBIC 3aTPAThI;

— OpraHu30BbIBaTh 3P PEKTUBHBIN MOUCK PECYpCOB, HEOOXOAUMBIX AJS AOCTUKEHMS MOCTABICHHOM
LeIny;

— COIIOCTABJIATH MOJTY4YEHHBIN PE3yJIbTaT AESITEIbHOCTH C IIOCTABICHHOMN 3apaHee LENbIO.
Ilo3nagamenvnovie yHusepcanvHvle yueOHble OClICMEU

Bbll’lyCKHuK Hay4umcsi.

— HCKaTh M HaXoAuTh OOOOIIEHHBIE CIOCOOBI pELIeHHs 3aJady, B TOM 4YHCIE, OCYLIECTBIATH
pa3BepHyYTHI HMH(POPMAIIMOHHBIA TOWCK W CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHBIE W
II03HABATEJIbHBIC) 3a/1a4H;

— KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MH(MOPMALIMIO C pa3HbIX MO3MLMH, paclo3HaBaTh U
(buKCUpOBaTh NPOTUBOPEUHS B HH(POPMAIIMOHHBIX UCTOYHUKAX;

— UCIOJIb30BaTh Pa3IMUHbIE MOJIEIbHO-CXEMATHUECKHUE CPEICTBA JUISl MPECTABIICHUS CYILIECTBEHHBIX
CBSI3€H U OTHOIIEHUH, a TAK)KE€ IPOTUBOPEUHHL, BHIIBICHHBIX B UHPOPMAIIMOHHBIX UICTOYHHUKAX;

— HaxXOJUTb U MPUBOAUTH KPUTUYECKUE apTyMEHTHl B OTHOUICHUM IEHCTBUH MU CYKIEHUH APYroro;
CIOKOMHO M pa3yMHO OTHOCHUTBHCS K KPUTHYECKHM 3aMEYaHUSM B OTHOLIEHHH COOCTBEHHOIO
CYXKIECHMsI, pacCMaTPUBaTh UX KaK peCypc COOCTBEHHOI'O Pa3BUTHS;

— BBIXOAWUTH 3a paMKH yqe6Hor0 npeaMera M OCYILICCTBIIATDH IIGJ'ICHaHpaBJ'IeHHI)H\/’I IIOHUCK
BO3MOXHOCTEH 15 IUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

— BBICTpaMBaTh HMHIUBUAYAJIbHYIO 0O0pa30BaTeIbHYIO TPACKTOPUIO, YUHUTBHIBAas OrPAaHUYEHHUsS CO
CTOPOHBI APYTHUX YHACTHUKOB U PECYPCHBIC OTPAHUYCHU,

— MCHATH U YACPKHUBATH Pa3HbIC TIO3UIINU B MMO3HaBaTEIILHOH JCATCIIbHOCTH.

Kommynukamuenbvie ynueepcanvnsie yuednvle 0eicmeus

Buinycknux nayuumcs:

— OCYUIECTBJIATD JIEJIOBYI0O KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH

o0Opa3oBaTeNbHOI OpraHu3aly, TaK W 3a €€ MpelelaMH), MoAOUpaTh MapTHEPOB IJs JEJIOBOM



KOMMYHHKAIIUM MCXOJ U3 COOOpa)KeHWH pe3yJbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX
CHUMIIATHH;

— TP OCYHIICCTBICHUU TPYIMIIOBON padOThl OBITh KaK PYKOBOAMUTEIEM, TaK M WICHOM KOMAHJbI B
pa3HBIX pOJIsX (TeHepaTop uiei, KPUTUK, UCTIOTHUTENb, BBICTYNAIOIINN, SKCIEPT U T.1.);

— KOODAMHUPOBATb W BBIIONHATH pabOTy B  YCIOBHSX pPEaTbHOr0, BHUPTYalIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

— pPa3BEpPHYTO, JIOTUYHO W TOYHO H3Jaratb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHEM aJIEKBATHBIX
(YCTHBIX U MHCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(GIMKTOTEHHbIE CUTYallUH U IPEIOTBPALaTh KOH(MIUKTHI 10 UX aKTUBHOH (ha3bl,
BBICTpauBaTh JIEJIOBYI0O M 0OOpa30BaTEIbHYI0 KOMMYHHUKAIMIO, W30eras JTUYHOCTHBIX OIICHOYHBIX
CYKIECHUU.

JIuunocmmuuie pezynomamot

Jluunocmuvie pesynbmamoul 8 cghepe omuoweHull odyuarwuxci K cebe, K ceoemy 300p08bi0, K
NO3HAHUIO CeOs.

— OpHeHTalusl OO0yJarolUMXCsi Ha JOCTHXKCHHE JIMYHOTO CYACThsl, PEAM3AlMI0 TO3UTHUBHBIX
JKU3HEHHBIX TIEPCIEKTUB, WHUIMATUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAETECHUIO0, CTIOCOOHOCTh CTABUTH IEJIU U CTPOUTD KU3HEHHBIE TIJIaHbI;

— TOTOBHOCTh M CIIOCOOHOCTH 00€ecreunTh cebe U CBOMM OJIM3KHMM JOCTOMHYIO JKM3Hb B IIpoliecce
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEIBHOCTH;

— TOTOBHOCTh U CHIOCOOHOCTh OOYYAIOIUXCSI K OTCTAUBAHUIO JTMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO MO3HUIIUIO;

— FOTOBHOCTb M CITOCOOHOCTH 00YYAIOITUXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBUU C
00I111eYeIOBEUECKUMHU  TICHHOCTSIM MHMPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH, a TaKXKe Pa3INYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHUE CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE;

Jluunocmuvle pe3ynibmamel 6 cghepe OMHOUEHUL 00VUAIOWUXCSL C OKPYIHCAIOWUMU THOObMU.

— HPaBCTBEHHOE CO3HAHHWE W TIOBEJCHHWE HAa OCHOBE YCBOEHHUs OOIIEUETIOBEUYECKUX IICHHOCTEH,
TOJIEPAHTHOTO CO3HAHMSI U TIOBEJICHUS B MOJUKYJIHTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJOT ¢ JIPYTMMH JFOJbMH, JOCTHUTaTh B HEM B3aHMMOIIOHHUMAHHMsS, HAaXOIUTh OOIIME LETH |
COTPpYAHMYATHh JJIS WX JIOCTHXEHHUS;, - TPHUHITHE TYMaHUCTHUYECKHX IIEHHOCTEH, OCO3HAHHOE,
YBOXUTEIBHOE U J00pOKeNnaTelhbHOE OTHOIIEHHWE K JPYyroMy YeJOBEKYy, €ro MHEHHIO,
MHPOBO33PEHHUIO;

Jluunocmuvie pesyrbmamvl 8 chepe OmMHOWLEHUL OOVUAIOWUXCA K OKPYICAIOWEMY MUPY, HCUBOT

npupooe, Xy00HcecCmeeHHOU Kylbmype:



— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH HAyKH,
TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIQJICHHE JOCTOBEpHON uHpoOpMaIuedn o
MEPEIOBBIX JOCTHIKEHUSIX M OTKPBITHSIX MHPOBOW M OTCUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHUpPA U OOIIIECTBA,

— TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA TIPOTSHKCHUH BCEH

JKU3HU; CO3HATEIbHOE OTHOIICHWE K HEMPEPhIBHOMY OOPAa30BAaHHUIO KaK YCIOBHUIO YCICIIHOM

npohecCHOHATLHOM U OOIIIECTBEHHOMN JAESITeTbHOCTH;

JImuHOCTHBIE pe3yNbTaThl B cdepe OTHOMICHHsS OOYYaromMXCs K TPydy, B cdepe COIUaIbHO-

9KOHOMHUYECKUX OTHOIIICHHIA:

— OCO3HaHHBIM BBIOOp Oyaymied mnpodeccur Kak MyTh W CHOCOO peanu3aluud COOCTBEHHBIX

JKU3HCHHBIX TJIAHOB;

— TOTOBHOCTh OOYYarOIIUXCS K TPYAOBOH MPO(ECCHOHAIBLHOW JESITEIBbHOCTH KaK K BO3MOXHOCTH

y4acTHs B PEUICHUH JINYHBIX, OOIIECTBCHHBIX, 6 TOCY1apCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIeM;

— TOTPEeOHOCTh TPYIOUTHCS, YBAKEHUE K TPyAy U JIOASM TpPyAa, TPYIOBBIM JTOCTHIKECHUSIM,

TOOpPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOMIEHWE K pa3HBIM BHJAM TPYAOBOM

NEeSITEITbHOCTH.

Pe3yabTaThl peaju3anui BOCIUTATEIbHOIO MOTEHI[AAIA YPOKA:

— ycmaHogieHue — 008epUMENbHbLIX — OMHOWEHUN  MedcOy — yyumenem U €20  YYEeHUKAMU,
CNOCOOCMBYIOWUX NOZUMUBHOMY BOCHPUAIUIO VUAWUMUCS MPeOO0BAHULl U NPOCbO yyumers,
NPpUBIeYeHUI0 UX GHUMAHUA K 00CydcoaemMoll Ha Ypoke uUHoOpmMayuu, aKxmueuzayuu ux
NO3HABAMENLHOU OesAMeNbHOCMIL,

— nooOyJHcOeHue WKOIbHUKO8 COON00amb HA YpoKe 00ujenpuHsmole HOPMbl NOGEOeHUs, NpPAsUld
0bwenusi co cmapwumu (V4umensimu) u C8epCmHUKAMU (WUKOIbHUKAMU), NPUHYUNBL YYEOHOU
oucyuniunsl u camoopeanuzayuu, «I[IpaBuia BHyTPEHHETO PacopsaKa 00yJIarOIIXCs;

— npusneyeHue GHUMAHUS WKOIbHUKO8 K YEHHOCMHOMY ACNEKm) U3YYaeMblX HaA YPOKAX s6/1eHUl,
opeanuzayust ux padbomvl ¢ NOAYYAEMOU HA YPOKe COYUANIbHO 3HAYUMOU UHGopmayuel —
UHUYUUPOBAHUE ee 00CYIHCOeHUs, BbICKA3bIGAHUS VUAWUMUCL CB0e20 MHEHUs No ee MNoeooy,
8bIPAOOMKU CB0€20 K Hell OMHOUEHUS,

— NpuMeHeHue HA YpOoKe UHMEPAKMUBHBIX (opM padomvl YH4aWUXcs: UHMELIeKMYAlbHbIX Uep,
YPOKOB-TIyTEIICCTBUH,  CMUMYAUPYIOWUX — NO3HABAMENbHYIO — MOMUBAYUID  WKOIbHUKOS,
OUOAKMUYECK020 meampa, 20e Noay4yeHHvle HA YPOKe 3HAHUSA 00blepblalomcs 6 meampanibHblX
HOCMAHOBKAX, OUCKYCCUll, YPOKOB-IAMCIIYTOB, YPOK-KOH(EpPEHLIUs, Komopwvie 0arom y4auumcs
B03MONCHOCHb NPUOOPECmU ONbIM 80eHUsl KOHCIMPYKMUBHO20 0UALo2d;, ePYNNOGoU pabomubl uiu
pabomul 6 napax, KOmopwie y4aT NIKOJILHIKOB KOMaHIHOW paboTe ¥ B3aUMOJCHCTBHUIO C IPYTHMHA

JIETbMU.



Ilpeomemmnuie pesynomamaot

B pesynprare wusydeHus ydeOHoro mnpenmera «MaTeMmaTuka» Ha YpPOBHE CpelHEro oOIIero
o0pa3zoBaHwMsI:

10 — 11 knaccwt

dnemenmuvl meopuu MHOMCECINE U MAMEMAMUYECKOU JI02UKU

Boinycknuk nayuumca:

— CB0OOHO ONIepUpPOBATh MOHATHAMU: KOHEYHOE MHOXKECTBO, SJIEMEHT MHOXECTBA, TOJJMHOKECTBO,
nepeceyeHre, OObEIUHEHHE M PA3HOCTb MHOXECTB, YHCIIOBbIE MHOXKECTBA HA KOOPJMHATHON
OpsSMOM, OTPE30K, MHTEpBaJ, IMOJYMHTEPBal, MPOMEXYTOK C BBIKOJOTOW TOYKOW, Trpaduyeckoe
IIPEICTABJIICHNE MHOKECTB Ha KOOPAMHATHON IIJIOCKOCTH;

— 33/1aBaTh MHO>KECTBA IIEPEYNCIICHUEM U XAPAKTEPUCTHUECKUM CBOMCTBOM;

— OIEpUPOBaTh IOHATUAMU: YTBEPKIACHHUE, OTPULAHHE YTBEPXKICHUSA, HCTHHHBIE U JIOKHBIC
YTBEPKACHUS, IPUUMHA, CJIEACTBHE, YACTHBII cllyyall OOIIEro yTBEPKIACHUS, KOHTPIIPUMED;

— TPOBEPSITh NMPHUHAJIEKHOCTh IEMEHTAa MHOXXECTBY; — HAXOJUTh IE€pPECEUEHUE U O0bEeIUHEHUE
MHO’KECTB, B TOM YHCJI€ MPEICTABIECHHBIX IpapMuecKy Ha YUCIOBOHM MPSIMOW M Ha KOOPAMHATHOM
IUIOCKOCTH; — MPOBOAMUTH JIOKA3aTEJIbHBIE pACCYXKACHHUSI s OOOCHOBaHMSI HCTHUHHOCTH
YTBEPKICHUM.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIB30BaTh YHCIOBBIE MHOXECTBA HAa KOOPAMHATHOW IIPAMOM M Ha KOOPAMHATHOU IUIOCKOCTH
JUIl OINHCAaHHs pEalbHBIX IMPOLECCOB W SABJICHWM; INPOBOAUTH [OKA3aTCIIbHBIE PACCYXKACHUSA B
CUTYyalUsAX MOBCEIHEBHOW KU3HU, IPH PELICHUM 3a7a4 U3 IPYTUX IIPEAMETOB

Ha yznyonennom ypoene 6blnyCKHUK ROJIYYUM 603MON}CHOCHb HAYUUMbBCA — OIEPUPOBATH
MIOHATUEM ONPEIEICHUS, OCHOBHBIMU BHJIAMH OIPEIEICHUNA, OCHOBHBIMY BUAAMH TEOPEM;

— IIOHUMATh CYyTh KOCBEHHOI'O JJOKa3aTeJIbCTBA;

— OIIEPUPOBATH MIOHATUAMH CUETHOI'O U HECYETHOIO MHOKECTBA,

— IMPUMEHATH METOJ MAaTeMaTHUYECKOW MHIYKUUU I IPOBEACHUS PACCYKICHUN U OKA3aTEIIbCTB U
IIPU PELIEHNH 3a/1a4.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos.:

— HCIIOJb30BATh TEOPETHKO-MHOKECTBEHHBIM SI3BIK M SI3bIK JIOTMKHM JUISl OIHCAHMS pealbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUHU 3ajay IPYTUX YUeOHBIX IPEIMETOB

Yucna u eviparicenun

Bbmycxuuk Hayuumca.



CB00OOHO OTIEPHPOBATH MOHITUSIMHU: HATYPAJTbHOE YHCIIO, MHOKECTBO HATypaJbHBIX YHCEIN, IeJ0e
YHCII0, MHOKECTBO LIEJBIX YHCEN, OOBIKHOBEHHAs! APOOb, JeCATUYHAs JPOOb, CMEIIAHHOE YHUCIIO,
panroHaIbHOE YKCII0, MHOKECTBO PALMOHAIBHBIX YHCEN, UPPALMOHAIFHOE YHCIIO0, KOPEHb CTETIEHU
n, JCHCTBUTEIBHOE YHCJIO, MHOXKECTBO JIEHCTBUTENBHBIX YHCEJ, TeOMETpHYEeCcKas WHTEPIpETalus
HATYpaIbHbIX, IENBIX, PAIIHOHABHBIX, TEHCTBUTEIBHBIX YUCEI; — MOHUMATh M OOBACHATH Pa3HUILY
MEXy TIO3HIIMOHHOM 1 HETTO3UIIMOHHON CHCTEMaMH 3aIICH YHCET;

— TIEPEBOJIUTH YUCIIA U3 OJTHOW CHCTEMBI 3aITUCH (CUCTEMBI CYHMCIICHHUS) B JIPYTYIO; — JOKa3bIBaTh U
UCIIOJIB30BaTh TPU3HAKU JCITUMOCTH CYMMBI M TPOU3BEICHHS INPH BBHIOJHCHUW BBIYUCICHUHA WU
pelIeHIH 3a1a4;

— BBINIOJIHATH OKPYTJICHHE PALIMOHAIBHBIX U HPPAIMOHAIBHBIX YUCEIl C 33JaHHOW TOYHOCTHIO;

— CpaBHUBATh JICHCTBUTEIIbHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

— YHOpPSIOYMBATH 4YKCIA, 3allMCAaHHBIC B BHUJC OOBIKHOBEHHOH W JECATUYHON JpoOu, dYmcIa,
3aMyCaHHbIe C UCIIOJIb30BaHHEM apu(hMETHUECKOTO KBaIPaTHOTO KOPHS, KOPHEH CTEIeHH OOJIbIIe 2;
— Haxoauth HOJ] u HOK pa3ubiMu crioco6aMu 1 UCHOIB30BaTh UX MPU PEIICHUU 3aa4;

— BBINIOJIHATH BBIUMCIICHUS U TIPE0OPa30BaHus BBIPAKCHUH, CONEpKAIIUX JACHCTBUTEIbHBIC YUCIIA, B
TOM YHCJI€ KOPHU HATypaJIbHBIX CTEIICHEH;

—  BBIIOJHATH  CTaHAAPTHBIC  TOXJIECTBCHHbIC  NPEOOpa3OBaHUS  TPUTOHOMETPUYECKHUX,
JOTapu(PMHUUECKUX, CTETICHHBIX, HPPALMOHAIBHBIX BHIPAKECHUH.

B noeceownesnotl scusnu u npu uzyyenuu Opyeux npeomemos:.

— BBIMIOJIHATH U OOBSICHATH CPABHEHUE PE3yJIbTATOB BBIYMCICHUN MIPU PELICHUH IPAKTUYECKUX 337124,
B TOM 4HCJIE€ TPUOIMKEHHBIX BBIYUCICHUH, HCIIOJB3Ys Pa3HbIE CIIOCOObI CPAaBHEHMIA;

— 3alUChIBaTh, CPAaBHUBATh, OKPYIJIATh YHMCIIOBbIE JaHHBIE PEaJbHBIX BEIUYHH C HMCIIOJIb30BAaHHEM
Pa3HBIX CUCTEM U3MEPEHUS;

— COCTaBJIATh U OLIEHUBATh PA3HBIMH CIIOCOOAMU UMCIIOBBIE BBIPAKEHUS NP PEIIEHUH MPAKTHYECKHX
3a7a4 ¥ 3a/1a4 U3 JPYruX y4eOHBIX TPEMETOB

Ha yenyonennom yposne 6blnyCKHUK NOIYUUNL 603MONCHOCHb HAYUUMBCA:

— CBOOO/THO OTIEPHPOBATH YMCIOBBIMH MHOYKECTBAMH TIPH PEIICHUH 3a7ay;

— IIOHUMATh IPUYHHBI U OCHOBHBIE HJICH PACUIIMPEHHSI YHCIOBBIX MHOXKECTB;

— BJIaJIeTh OCHOBHBIMH MOHATUSAMHU TEOPUH JECIUMOCTHU TPHU PEIISHUHU CTAaHIAPTHBIX 3a7a4

— UMeTh 0a30Bble MPECTABICHNUS O MHOKECTBE KOMIUIEKCHBIX YUCET;

- CBOOOJTHO BBITOJIHATH TOKIECTBEHHbIE npeoOpa3oBaHuUs TPUTOHOMETPHUUYECKHUX,
JOTapuU(PMHUECKUX, CTETICHHBIX BEIPAKECHUI,

— BiageTh hopmysoit bunoma HeroToHa;

— IPUMEHSITH [P PELICHUH 33]1a4 TeopeMy O JInHelHoM npeacrasiaenuud HO/L;



— IPUMEHSTh NIPU petieHnu 3aaa4y Kuraiickyro Teopemy 00 ocTaTkax;

— IPUMEHSITH [IPH pelieHnH 3a1a4 Manyro Teopemy Pepma;

— YMETb BBIIOJIHATH 3aIIUCh YHCIIA B [IO3ULIMOHHON CUCTEME CUMCIICHUS;

— TIPUMEHSTHh IPU PEHICHUH 3a/1a4 TEOPETUKO-UUCIIOBBbIC (DYHKIMHU: YUCIO U CyMMa JeNuTenei,
byHKIIHIO Diepa;

— IPUMEHSTD IIPU PELICHUH 33/1a4 LIEMHbIE Ipo0oH;

— IPUMEHSTh MIPU PEUICHUH 337a4 MHOTOWICHBI C ICHCTBUTEIBHBIMH U IIENBIMU K03 punimenramu;

— BJIAJIETh HOHATHUAMMU NPUBOJAUMBIN U HENPUBOAUMBIA MHOTOWIEH U INPUMEHATH UX MPH PELICHUU
3az1ay;

— IPUMEHSTD NIPU petieHnu 3a1a4 OCHOBHYIO TeOpeMy alreOpsbl;

— MPUMEHATh IPU PEUIeHUM 3aJad MpoCcTelINe (QYHKIMM KOMIUJIEKCHOW IEpPEeMEHHON Kak
reoMeTpuyYecKre Ipeodpa3oBaHus

Dynkuyuu

Buvinycknuk nayuumcs:

Bnaners mMOHATHSAMU: 3aBUCUMOCTH BEIHYWH, (DYHKIHS, apryMeHT W 3Ha4YeHHE (YHKIHHU, 00JacTb
OTIpeNIeNIeHUs] ¥ MHOXECTBO 3HAYCHHUH (YHKUUH, TpapuK 3aBUCHUMOCTH, rpaduk (yHKIHUU, HYIU
(GyHKLUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PACTAaHME HAa YMCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM NPOMEXYTKE, HanOoJIblllee U HaUMEHblIIee 3HadyeHne (PYHKIIUH Ha YHCIOBOM ITPOMEXYTKE,
nepuoauveckas GyHKIUs, IEPHOMA, YeTHasl U HedeTHas (yHKUIUHU; YMETh MPHUMEHSTh STH MOHATHUS
IIpU pEIIeHUH 3a/a4;

— BJIaJIETh MOHSATHEM CTENEHHas (QYHKIMS; CTPOUTh €€ Ipaduk W yMETh NPUMEHSTh CBOMCTBA
CTeNeHHON (YHKIMH NP PELICHUHN 33]1aY;

— BIIaJEThb NOHATHUSIMM IOKa3aTeabHas (YHKLHSA, SKCIIOHEHTA; CTPOUTh HMX TIpadUKd U YMETb
IPUMEHSATH CBOMCTBA MOKA3aTeNbHOM (QYHKIIMM NIPU PELICHUH 3a/1a4;

— BJIQJIETh MOHATHEM JorapudmMuyeckas QyHKLINS; CTPOUTH €€ rpadUK U yMETh IPUMEHSTh CBOMCTBA
Jorapupmuueckoi (yHKIIMU IpU PELISeHNH 3a/1a4;

— BJIAQJIETh NOHATHUSMU TPUTOHOMETPUYECKUE (PYHKIIMH; CTPOUTH UX TpaQUKU U yMETh MPUMEHSTbH
CBOICTBa TPUTOHOMETPUYECKUX (DYHKUMH MpH pEelIeHUH 3a/Jady; — BIAJETh MOHATHEM oOpaTHas
(GYHKIMS; TPUMEHSTD 3TO MOHATHE MPU PELIEHUH 3a]ja4; — IPUMEHATh MPH PELIeHUH 33/1a4 CBOMCTBa
(GYHKLUH: YeTHOCTh, NEPUOIUYHOCTD, OTPAaHUUYEHHOCTD;

— IPUMEHSITH NP PEICHUHN 3a/1ad peoOpa3oBaHusi rpa@UKOB (PYHKIIHIA;

— BIAQJETh MOHATUSMHU YMCIIOBas IOCJIEI0BAaTEIbHOCTh, apupMeTH4ecKas M TIeoMeTphYecKast

HPOTPECCHSI;



— MPUMEHATH NPHU PEUICHWH 337a4 CBOMCTBA M NPHU3HAKK apU(METHYECKOW U T€OMETPHUYECKON
MIPOTPECCUI.

B noseceonesnotl dcusnu u npu u3y4eHuu Opyeux y4eOHvlx npeomemos:

— OIpeNesIATh MO IpauKaM U MCIIOJIb30BaTh Ul PELICHUs NPUKIIAJHBIX 3a/la4y CBOMCTBA peabHbIX
IPOIIECCOB U 3aBHUCUMOCTEH (HauOOJbIIME U HAUMEHBIINE 3HAUCHHS, TPOMEXYTKHA BO3pACTaHUS U
yObIBaHUs (QYHKIINUHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMITOTHI, TOUKH Nepernda, nepuos u T.11.);
— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOU CUTYaLUU;.

— OIPENEIATh MO rpadukaM MpocTeiIne XapaKTePUCTHKU MEPUOIMYECKUX MPOLIECCOB B OMOJIOTHH,
HSKOHOMHUKE, MY3BIKE, PaJAMOCBA3H U Jp. (aMIUIUTY/1a, [IEPUOJ U T.I1.)

Ha yznyonennom ypoéne 6blnyCKHUK HOJIYUUM 603MONHCHOCHb HAYUUMBCA:

- BIIQJICTh IIOHATUEM aCUMIITOTBI U YMETh €TI0 IPUMEHSATH IIPU PEIICHNUH 3a/1a4;

- OPUMEHSATh METOJBI PEIICHHs MPOCTEHINX MU QepeHINaIbHBIX YpaBHEHHI IEPBOTO |
BTOPOT'O MOPSIIKOB.

Texcmoewie 3a0auu

Buinycknuk naywumcsa:

— Pemars pa3Hble 3a1a4i OBBILIEHHON TPYJHOCTH;

— aHaJIM3MPOBATh YCIOBHUE 33JauH, BEIOMPATh ONTUMAIbHBIN METOA pELIeHUs 3a/1a4M, pacCMaTpUBas
Ppa3JInYHbIE METO/IBI;

— CTPOUTB MOJEINb PEIICHUS 3a]a4M, IPOBOAUTD JOKA3ATEIIBHBIE PACCYXKACHUS IIPU PEIICHUN 33a4H;
— pewarpb 3ajadd, TpeOyromue nepedopa BapHaHTOB, NMPOBEPKH YCIOBHI, BHIOOpa ONTUMAILHOTO
pe3ynbTara;

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— pemarh NPaKTUYECKUE 3a/1a4U U 33J1a4M U3 APYTUX [IPEAMETOB

Ha yznyonennom ypoéne 6blnyCKHUK HOJIYYUM 603MONCHOCHb HAYYUMBCA:

— AQHAIM3MUPOBATh M HUHTEPIPETHPOBATH IOJYYCHHBIC PEUICHUS B KOHTEKCTE YCJIOBMS 3aJauH,
BBIOMPATH pelIeHus], He MPOTUBOPEYALNEe KOHTEKCTY;

— MEpPEeBOJUTH IPU PEIICHUH 3aJaul WH(OPMALIUIO U3 OJHOW (POpPMBI 3allUCU B APYTYIO, UCIIONb3YS
IpY HEOOXOIUMOCTH CXEeMbI, TaOIMILIbI, IpadUKH, JTUArPaMMBI.

Ypaeuenusn u nepasencmea

Buinycknuk naywumcsa:

— CB000mHO oOmepHpoBaTh MOHATHAMHU: YpPaBHEHHE, HEPAaBEHCTBO, PABHOCHIIBHBIE YpaBHEHUS U
HEPaBEHCTBA, YPAaBHEHHUE, SIBISIONIEECS CIEICTBUEM APYrOro YpaBHEHUS, YPABHEHHUS, PABHOCHIIbHBIE

Ha MHOJKECTBE, PaBHOCUJIbHBIE MTPEOOpa30BaHUs YpaBHEHUI; — peliaTh pa3Hble BUIbl YPAaBHEHHUH U



HEpPaBEHCTB M WX CHUCTEM, B TOM YHCJE HEKOTOpbIe ypaBHEHHs 3-il W 4-W cTemeHeu, APOOHO-
palMOHAIbHBIE U UPPALMOHAIbHBIE;

— OBJIaJICTh OCHOBHBIMH TUIIAMU MOKa3aTeIbHBIX, JOrapu(GMUUECKUX, UPPAIIOHATIBHBIX, CTETICHHBIX
YPaBHEHUH U HEPABEHCTB U CTAHJAPTHBIMU METOJAMM UX PELICHUH U NPUMEHSATH UX MPU PELICHUH
3a/1ay;

— IIPUMEHATH TeopeMy be3y K pelieHuio ypaBHEHUN;

— IPUMEHSTH TeopeMy Buera [yisl pelieHns HeKOTOPBIX YpaBHEHHM CTENIEHU BBILIE BTOPOK;

— MOHUMATh CMBICI TEOPEM O PABHOCHJIBHBIX W HEPABHOCHIBHBIX MPeoOpa3oBaHUSX ypaBHEHUH U
YMETb UX JI0Ka3bIBATh;

— BJAJIETh METOJAaMHU PEIICHUS ypaBHEHUH, HEPAaBEHCTB W UX CUCTEM, YMETh BBIOMpPATh METOJ
pelieHus 1 000CHOBBIBaTh CBOM BHIOOD;

— HCIIOJIB30BaTh METOJ MHTEPBAJIOB JUIS PEHICHUS] HEPABEHCTB, B TOM YHCIE ApOOHO-pAIIMOHATEHBIX
U BKITIOYAIOIINX B ce0sl UPpallMOHAIIbHBIE BHIPAYKEHUS;

— pemarh anreOpandecKre YpaBHEHUS W HEPAaBEHCTBA M HMX CHUCTEMBI C IapamMeTpamu
anredpandeckuM U rpaguueckuM MeTOoIaMu;

— BJIaJIETh Pa3HbBIMU METO/AMH JI0KA3aTEIbCTBA HEPABEHCTB;

— pelaTh ypaBHEHUS B LI€JIbIX YHCIIAX;

— wu300pakaTh MHOXKECTBA Ha IUJIOCKOCTH, 3aJaBacMble YpPAaBHEHUSMM, HEpPaBEHCTBAMH M UX
CHUCTEMaMU;

— cBOOOJIHO HCHOJIB30BATh TOXKAECTBEHHBIE NMPEOOpa30BaHMs NMPHU PEIICHUU YPAaBHEHUH M CUCTEM
YpaBHEHUM.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

— COCTaBJIATh U PELIaTh ypaBHEHUs, HEPABEHCTBA, X CUCTEMBI ITPU PELLICHUHU 3a]au APYTUX Y4eOHBIX
IPEIMETOB;

— BBINOJHATH OLEHKY MpaBAONoOA00Ms pe3yabTaToOB, IOJYYaeMbIX IPH PEHIEHUH Pa3IHYHBIX
yYpaBHEHUI, HEPABEHCTB U UX CUCTEM IIPHU PEUICHUH 3a/1ad IPYTUX yUYEOHbIX MPEAMETOB;

— COCTaBJIATh M pellaTh YPaBHEHMsSI M HEPABEHCTBA C MapaMeTpaMH MpU PEIIeHUU 3a/ad JAPYrux
y4eOHBIX IPEMETOB;

— COCTaBJIITh YPaBHEHHE, HEPABEHCTBO WJIM MX CHUCTEMY, ONMMCHIBAIONINE PEAbHYIO CUTYALUIO WU
NPUKIAIHYIO 3a7a4y, HHTEPIPETUPOBATh MOJTYYEHHbIE PE3yJIbTaThl; — UCHOIb30BaTh MPOrPaMMHBIE
CPEJCTBA MPHU PELIEHUH OTAEIIBHBIX KJIACCOB YPaBHEHUN U HEPABEHCTB

Ha y&ayﬁﬂennom YPOBHE B6bINYCKHUK ROIYYUM 603MOHCHOCHIb HAYUUMbCA:



— CBOOOJIHO OTpEENATh THI M BHIOMpPATh METOJ PEIICHUS TOKA3aTEeNbHBIX H JIOTapU(MUYECKUX
YpaBHEHHI ¥ HEPaBEHCTB, HPPAIMOHAIBHBIX YPABHEHWH W HEPABEHCTB, TPUTOHOMETPHUYECKHX
YpaBHEHU U HEPABEHCTB, KX CUCTEM;

— CBOOOJTHO peniaTh CUCTEMBbI JIMHEHHBIX YPaBHCHHIA;

— penrath OCHOBHBIC TUIIBI YPAaBHCHUN Y HEPABEHCTB C MapaMeTpaMH;

— IPUMEHSTh NIPU PEUICHUH 3a1a4 HepaBeHcTBa Ko — BynsikoBckoro, bepaysuy;

— HMETh TIPEJCTABICHUE O HEPABEHCTBAX MEXKIY CPEIHUMHU CTereHHbIMH DyHKIMH — BIalIETh
MOHSATUEM aCUMIITOTHI M YMETh €0 IPUMEHSTH IIPH PEIICHUN 3371a4;

— MPUMEHSATh METOJbI PEIICHUS MPOCTCUIHNX MU PepeHIINATbHBIX YPAaBHEHUI NIEPBOTO U BTOPOTO
MIOPSTIKOB

Dnemenmol Mamemamuieckozo aHanu3a

Buinycknuk nayuumces:

— BJIAJICTh TIOHATHEM OCCKOHEUHO YOBIBAOIIAS TEOMETPHYICCKAS IIPOTPECCHSI M YMETh MIPUMEHSTH €T0
NPU PEUICHUU 33a/1a4;

— MPUMCHSITH JUTSI PEIICHUS 3a]1a4 TEOPHUIO MPEJICTIOB;

— BIIQJICTh TOHSITHSIMH OCCKOHEYHO OOJIBIINE U OECKOHEYHO MaJIble YMCIIOBBIC IMTOCIIECIOBATCILHOCTH
U YMETh CPaBHUBATh OCCKOHEYHO OOJIBIIHME U OECKOHEYHO MaJIbie TIOCIICIOBATEIIbHOCTH;

— BJIAJICTh TOHATHUSMHU: MPOU3BOMHAS (DYHKIMU B TOYKE, MPOM3BOJAHAS (YHKIMH; — BBIYHCISATH
NPOM3BOJIHBIC JICMCHTAPHBIX (PYHKIUH M UX KOMOWHAIIHIA;

— uccrienoBaTh QYHKIIMM HA MOHOTOHHOCTH M OKCTPEMYMBbI; — CTPOUTH TpaHUKH U MPUMEHSATH K
pEIIeHHIO0 3a/1a4, B TOM YUCIIE C TapaMeTpoM;

— BIIQ/IETh MOHATHEM KacaTelbHasl K rpaduKy QYHKIMH U yMETh IPUMEHSTH €T0 MPH PEIICHUN 33]1aY;
— BJIAJETh MOHATHAMH MEpBOOOpa3Has (YHKIIHS, ONpEAeTCHHBIA UHTErpal; — IPUMEHATh TEOpPEMY
Hrerotona—JleitOania u ee cneacTBUS ISl PEIICHUS 3a1a4.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux yueoHwvix npeomMemos.

— pemiath MPHUKIAIHBIE 33a4yll U3 OHOJOTUH, (PU3UKU, XUMHH, YKOHOMUKH U JIPYTHX MPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTHK IPOIIECCOB;

— UHTEPIPETHPOBATH MOTYICHHBIC PE3YITbTAThI

Ha y2nyonennom yposne 6bInyCKHUK NOIYUUHL 603MOHCHOCHb HAYUUMBCA:

-CBOOOJTHO BIAJETh CTAaHAAPTHBIM amMaparoM MaTeMaTUYeCKOTO aHamu3a MJisg BBIYUCICHUS
MPOU3BOIHBIX (PYHKIIMH OJHOMN TIEpEMEHHOI;

— CBOOOJHO TPHMEHSATH amnmapar MaTeMaTHYeCKOro aHalv3a JUisl HCCleloBaHUs (GYHKIUN H
MOCTPOCHUS IPpaUKOB, B TOM YUCIIC UCCIICTOBAHMS HA BBHITYKIIOCTD;

— OIICPUPOBATH TOHATUCM nepB006pa3H0171 q)YHKI_[I/II/I JJIg pCHICHUWS 3a1a1,



— OBJIAJIETb OCHOBHBIMU CBeACHUSIMH 00 wuHTerpane Hpiorona—JleiiOHMIIa M €ro mMpocTeHIImX
IPUMEHEHUSX;

— OIEpUPOBATH B CTAHAAPTHBIX CUTYALUAX IPOU3BOAHBIMU BBICIIUX MTOPSIKOB;

— YMeTb IPUMEHATH IPU PEIIEHUH 3a/1a4 CBOWCTBA HEIIPEPBIBHBIX (YHKLIUH;

— YMETb IpPUMEHATh IIPpU pELIEHUM 3aJad Teopembl Belepmrpacca, — yMETb BBIIOJHATH
NpUOJIMIKEHHBIE BBIYUCICHHMS (METOABI pEIIEHUs YPABHEHUH, BBIUMCIEHUS OIPENEIEHHOIO
MHTETpasa);

— YMETb NPHUMEHATh IPUIIOKEHUE IIPOU3BOJHOM M OINPENEICHHOIO MHTErpaja K PEUICHHIO 3a1ad
€CTECTBO3HAHUS;

— BJAJIeTh MOHATUSAMHU BTOpasl MPOU3BOJHASA, BBITYKJIOCTh rpaduka (yHKIMHU U YyMETh MCCIEI0BATh
(YHKIIMIO Ha BBITYKJIOCTh

Cmamucmuka u meopus 6epoamuocmei, 102uKa 4 KOMOUHAMOpuKa

Buvinycknuk nayuumcs:

OnepupoBaTb OCHOBHBIMH ONMCATENIbHBIMU XapaKTEPUCTUKAMU YHMCIOBOTO Habopa, MOHATHEM
reHepajibHasi COBOKYIIHOCTh ¥ BBIOOPKOH U3 HEE;

— OIepupoBaTh MOHATUAMHU: 4YacTOTa U BEPOATHOCTb COOBITHS, CyMMa U IPOU3BEJCHUE
BEPOSTHOCTEH, BBIYHCIISTH BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICUYETA YUCIIA HCXOIOB;

— BJIa/I€Th OCHOBHBIMH MOHATUSAMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH IIPU PELICHUH 3a/1a4;

— UMETb IpeJICTaBIeHne 00 OCHOBAaX TEOPUH BEPOSTHOCTEIH;

— MMETb IPEJCTABICHNE O TUCKPETHBIX U HENPEPBIBHBIX CIy4YaiHbIX BEJIMYMHAX U PACIPEIEIICHUSX,
0 HE3aBHCHMOCTH CIIyYalHbIX BEJIMYNH;

— AMETH MPEJCTABICHUE O MATEMATUYECKOM OKUJIaHUU U JUCIIEPCUM CIIyYalHBIX BEIUYMH;

— HMMEThb MPEJICTABIECHUE O COBMECTHBIX PaCIpENeNICHUAX CIy4YalHBIX BEJIIMYUH; — IOHMMATh CYTh
3aKOHA OOJIBIIMX YHCEN U BHIOOPOYHOIO METO/1a U3MEPEHMSI BEPOSITHOCTEH;

— MMETh IPEACTABICHUE O HOPMAJIbHOM DPACIPEIEICHUN U NPUMEpax HOPMAJIBHO pacIpenelICeHHbIX
CIIy4alHbIX BEJIMYMH; — UMETh IPEJICTABICHNE O KOPPEISALUH CIy4YalHbIX BEJIMUYMUH.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— BBIUUCIIATH WIN OLIEHUBATh BEPOSATHOCTH COOBITHI B peanbHOMN KU3HHU;

— BBIOMPATh METOJIbI MOJIXOASIIETO MPEICTaBICHUS U 00pa0OTKU JaHHBIX

Ha yznyonennom ypoéne 6blnyCKHUK HOJIYUUM 603MOHCHOCHb HAYUUMbCA:

— UMETH MPEJICTABIECHUE O HUEHTPATBHOU MPEIEIbHON TEOPEME;

— UMETb IPEJICTaBICHNE O BELIOOPOYHOM K03 (hULIMEHTE KOPPEAILMH U IMHEHHOM perpeccuy;

— MMEThb MPEACTABICHUE O CTATUCTUYECKUX TMIIOTE3aX M IIPOBEPKE CTATUCTUYECKON TMIIOTE3BI, O

CTaTUCTHUKEC KPUTCPUA U €€ YPOBHC 3HAYNMOCTH;



— UMETh TPEJICTABIICHUE O CBS3HM SMIIUPUYECKUX U TEOPETUUECKUX pacTpeelieHUN;

— UMETh TPEJCTABJICHHE O KOJUPOBAHWH, JBOMYHON 3amUCH, IBOMYHOM JIEPEBE, — BIIAJIETh
OCHOBHBIMH TMOHSTHAMU Teopuu rpadoB (rpad, BepiirmHa, pedpo, CTENeHb BEpIINHEI, TyTh B rpade) u
YMETh MPUMEHSATH MX TIPU PEIICHUU 3a1a4;

— UMETh NPEJCTABIIEHUE O JEPEBbSIX U YMETh IPUMEHSATH IIPU PEIICHUU 3a/a4;

— BJIQ/IETh MTOHITHEM CBA3HOCTh U YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH IIPH PEIICHUHU 33]1aY;

— YMETb OCYIIECTBIIATH IyTH 10 pedpam, 00X0 16l pedep 1 BepiiuH rpada;

— MMETh MPeACTaBIeHUE 00 SHICPOBOM U TaMUJIBTOHOBOM ITYTH, HIMETh MPEACTABICHUE O TPYIHOCTH
3aJ]a4M HaXOXKICHHS TaMIJIbTOHOBA MTYTH;

— BJIQ/IETh MOHATUSIMHU KOHEYHbIC Y CUETHBIE MHOXKECTBA U YMETh UX NMPUMEHSTH MPU PEUICHUH 3a/1a4;
— YMETh MPUMEHATh METO/I MaTEMaTHICCKON UHAYKIINH;

— YMETh MPUMEHSATh MPUHIUN J[UpHXxIie Mpu perieHnH 3a1aq

I'eomeTpust

Buvinycknuk nayuumcs:

-BIIAJICTh TEOMETPUUYCCKUMHU TOHITHSIMH TIPU PEIICHUU 33Ja4 W TPOBEJACHUH MAaTEMaTHYCCKUX
pPacCyXIEHUN;

— CaMOCTOSATEIHHO (OPMYJIUPOBATH OMPEACICHUS T€OMETPHUSCKUX (DUTYpP, BBIIBHTATh THIIOTE3HI O
HOBBIX CBOWCTBaX M MpPHU3HAKaX I€OMETPUUECKUX (PUTYp U OOOCHOBBIBATH WM OIMPOBEPraTh WX,
00001aTh WM KOHKPETU3UPOBATh PE3YJbTAaThl HA HOBBIX KJaccax (UIyp, MPOBOAWTH B HECIIOKHBIX
CITyYasiX KJIACCH(PUKAIUIO (PUTYP 11O PA3IMIHBIM OCHOBAHUSM;

— WCCNIeIOBaTh YEPTEXH, BKIIOYAs KOMOWHamwWu (UTYp, W3BJICKaTh, WHTEPIPETHPOBATH H
peoOpa3oBEIBATh HHPOPMAIIHIO, IPEACTABICHHYIO Ha YepTekKaX;

— pemath 3aJa4d TEOMETPHUYECKOTO COJIEPKAHUS, B TOM YHCIIE B CHTYAIUSAX, KOTJa QJITOPUTM
pelieHusT He CleayeT SIBHO W3 YCJIOBHUSA, BBHINOMHATH HEOOXOIAMMBIC I PEIICHUs 3aJadyd
JIOTIOTHUTEJIbHBIE TOCTPOCHHS, MCCIEI0BATh BO3MOXKHOCTH MPUMEHEHUS TeopeM U (GopMyn JUis
pelIeHus 3a/1a4;

— yMeTh (OpPMYIHPOBATh U TOKA3HIBATh T€OMETPUIECKHIE YTBEPKICHHUS;

— BIIQ/IETh MOHATHSIMH CTEPEOMETPUU: TTPU3MA, MapaJIeNeNuIe]], MUpaMiia, TETPadip;

— UMETh MPEJCTaBICHUs 00 aKCHOMaX CTEPEOMETPUU M CIEACTBUSX U3 HUX U YMETh MPUMEHATh UX
IIPH PEIICHUU 33]1aY;

— YMETh CTPOUTH CEYCHHSI MHOTOTPAHHUKOB C UCTIOJIb30BaHUEM Pa3IMYHBIX METO/IOB, B TOM YHUCIE U
METO/1a CIIECIIOB;

— UMETh NPEJCTABICHUE O CKPEUIMBAIOUINXCS MPSIMBIX B MPOCTPAHCTBE U YMETh HAXOIUTHh yroll H

PACCTOAHNEC MECKAY HUMU;



— MPUMEHSITh TEOPEMbI O MapaIeIbHOCTH MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE MPHU PEIICHUH
3aj1ay;

— YMETh MPUMEHSATH TapaJJIeIbHOE TIPOSKTHPOBAHUE IS N300pakeHus uryp;

— YMETh PUMEHSATH TIEPICHIUKYISIPHOCTH MPSMON U IUIOCKOCTH MIPU PEUICHUU 3a/1a4,

— BJAQNETh TIOHATUSMHU OPTOTOHATBHOE TMPOCKTUPOBAHWE, HAKIOHHBIE M WX TMPOCKIUH, YMETh
NPUMEHSATHh TEOPEMY O TpeX MEPIECHANKYIIIpax NPy PEIICHUH 3a/1a4;

— BIIQJICTh MOHATUSMHU PACCTOSTHUE MEXIY QUTrypamMu B MIPOCTPAHCTBE, OOLINI MEPICHIUKYIISP IBYX
CKPELIMBAIOIIUXCS MPSIMBIX U YMETh IPUMEHSTh UX MIPH PEIICHUHU 3371a4;

— BJIQZICTh TIOHSATHEM YTOJ MEXIY MPSMOW M TUIOCKOCTBIO M YMETh NMPHUMEHSTh €r0 MPHU PEIICHHH
3aj1a4;

— BJIQJICTh MMOHATUSMU JIByTPAHHBINA YTOJ, YTOJ MEKIY TUNIOCKOCTSIMH, IEPIICHINKYIISPHBIC TIIOCKOCTH
¥ YMETh IPUMEHSATh UX MPH PEIICHUN 33]1aY;

— BJIAJICTh TOHATHUSMH TpPU3MA, MMapauIeJCIUIe] U MPUMEHSATh CBOMCTBA MapajuleienuIea mpu
pEIICHUH 33]1aY;

— BIIQJICTh TTOHATHEM IMPSMOYTOJIBHBIN MapalIeICIHIIe]] M PUMEHSITh €T0 MPU PEIICHUH 33134,

— BIAJICTh TOHATHSIMH MUPAaMUZA, BUIbBl TMHPAMHJ, DJIEMCHTHI MPABUILHOW MUPAMUIBI U YMETb
MPUMCHSTh UX TPU PEIICHUH 3a/1a4;

— UMETh TPEICTABJICHUE O Teopeme Diliepa, MPaBUILHBIX MHOTOIPAaHHUKAX;

— BJIQJICTh TMOHSATHEM IUIOUIAJIA IOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh NPUMEHSTH €ro Mpu
pEIICHUH 33]1aY;

— BIQJCTh IMOHATHSAMH Tejla BpamieHWs (MUJIUHAP, KOHYC, map u chepa), UX CCUCHHS U YMETh
MPUMEHSTH UX TPU PEIICHUH 3a/1a4;

— BIIQJICTh TMOHATHSIMH KacaTeIbHbIC IPSIMBIE ¥ INTOCKOCTH U YMETh IPUMEHSITh ITPH PEIICHUN 33]1a9;
— UMETh MPEACTABIICHUS O BIMCAHHBIX M ONMHMCAHHBIX cepax M YMETh MPUMEHATh UX MPU PEHICHUH
3a/1a4; — BIQ/IETh MOHATHAMH 00BhEM, 00bEMbI MHOTOTPAHHUKOB, TEJ BPAILIEHUS U IPUMEHSTh UX MPH
pEIICHUH 33]1aY;

— WMETh TPEJICTAaBICHUE O pPa3BepTKE IMIMHIPA W KOHYCa, TUIOIMIATU IMMOBEPXHOCTH IMIIMHIpPA |
KOHYyCa, yMETh MIPUMECHSITh UX TIPU PEIICHUH 3a/1a4;

— UMETh TPEeJICTaBJICHUE O TUIoMmaan chepsl U YMETh IPUMEHSTH €r0 TIPU PEeIICHUH 3a/1a4;

— YMETh peniath 3a/1a9i Ha KOMOWHAITMA MHOTOTPAHHUKOB U TEJI BPAIICHHSI; — UMETh TPEJICTaBIICHUE
0 TOMO0WW B MPOCTPAHCTBE M YMETh pEIIaTh 3aJadyd Ha OTHOIICHHE OOBEMOB W ILIOMIAJICH
MOBEPXHOCTEH MOJOOHBIX (QUTYD.

B noeceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:



— COCTaBJIATH C HCIOJB30BAHUEM CBOWMCTB I'€OMETPHUYECKUX (HUTyp MaTeMaTHUECKUE MOJENU s
pelleHus 3a7ad IPAaKTUYECKOrO0 XapakTepa M 3aJad M3 CMEXHBIX JUCLUIUIMH, HCCIEN0BaTh
IIOJIy4EHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3yJIbTaT

Buvinycknuk noayuum 603mM0X4CHOCHb HAYUUMBCA:

UMETb MPECTaBICHNE 00 AKCHOMATHYECKOM METO/IE;

BJIAJICTh IOHATHEM TIE€OMETPUYECKHE MeCTa TOYEK B IPOCTPAHCTBE M YMETh NPUMEHATh UX JUIA
peuenus 3anay;

YMETb IPUMEHSATH JUIsl PELICHUS 33[]a4 CBOWCTBA IJIOCKUX U JIBYTPAaHHBIX YIJIOB, TPEXTPAHHOIO yria,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUISl TPEXTPAHHOIO YIJIA;

BJIAJIETh MOHATUEM IEPIEHIUKYJIIPHOE CEUEHUE NMPHU3Mbl U YMETh NPUMEHATH €r0 IPHU PELICHUU
3a/1a4;

UMETh NPEJCTABIEHUE O JBOMCTBEHHOCTH MPABUIbHBIX MHOIOIPaHHUKOB;

BIAJETh IOHATUSAMHU LEHTPAJIBHOE WU MAPAJUICIIBHOE IPOCKTHUPOBAaHUE U IPUMEHATh UX IIPH
IIOCTPOEHUHN CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOCKIMH;

UMETh MPEACTAaBIEHUE O pa3BepTKE MHOTOTpaHHMKAa M KpaTyallleM IyTH Ha IOBEPXHOCTH
MHOTOTpaHHHKa;

UMETh MPECTABICHUE O KOHUYECKUX CEUEHUSX;

UMETh MPEJICTaBIEHUE O Kacarouuxcs chepax 1 KOMOMHALMY TeJ BpAIlEHUs] U YMETh IPUMEHSTh MX
IIPU PELICHUH 33/]1a4;

IPUMEHSTH [IPU PEIICHNH 3a7a4 (POPMYILy pacCTOSIHUS OT TOYKHU J0 IUIOCKOCTH;

BJIAJICTh Pa3HbIMU CIIOCOOAMHU 3aJjaHUs MPSIMOIl ypaBHEHHSIMHM U yMETh NPUMEHATh NpPU pPELICHUU
3a/1a4;

IPUMEHATH [P PEIICHNH 3a]a4 U J0Ka3aTeJIbCTBE TEOPEM BEKTOPHBIA METOJl U METOJ KOOPIMHAT;
UMEThb NpeJCTaBlIeHHe 00 akcuoMax oObeMa, NPUMEHATH (OPMyIbl 00BEMOB MPSMOYTOJIBHOIO
napajuieienunesa, Npyu3Msl U MAPAMUJIbL, TETpadIpa IPHU PELICHUN 33/1a4;

IPUMEHSTHh TEOPEMbI 00 OTHOILIEHHUSIX 00BEMOB MPH PEILICHUH 33/a4;

OPUMEHATh MHTErpayl JUlsl BBIYMCICHHS OOBEMOB M IOBEPXHOCTEH Ten BpallleHHsl, BBIYUCICHUS
riomaau chepudeckoro mosica 1 o0beMa MapoBoro CJos;

UMETh INPEJCTABICHHUE O JBWKEHHUSAX B IPOCTPAHCTBE: MapajUIEIbHOM IIEPEHOCE, CUMMETPHH
OTHOCHUTEJIBHO TUIOCKOCTH, LEHTPAIBHONW CHMMETPUHU, TOBOPOTE OTHOCUTENBHO INMPSMOM, BUHTOBOMN
CUMMETPUH, YMETh IPUMEHATD UX MPU PELICHUN 33]1aY;

MMETH MPEACTABICHHUE O MJIOIIAIN OPTOrOHAJIBHON MPOEKIINH;

MMETh IIPEJCTABICHNUE O TPEXTPAaHHOM U MHOTOI'PAaHHOM YTIJIE U IPUMEHATH CBOMCTBA IUIOCKUX YIJIOB

MHOTOTPaHHOIO yIJia P PElIeHUH 3a]1ay;



HUMCTb TMPCACTABJIICHHUA O Hp606pa30BaHI/II/I HOILOGI/ISI, TOMOTCTHU U YMCTb MNPUMCHATbL HUX IIPHU
pEILLIECHNN 3a]a4;

YMETb peIaTh 33a4y Ha INIOCKOCTH METOAMHU CTEPEOMETPHUH;

YMETb NPUMEHSTH (POPMYJIbl 00BEMOB MPH PEILICHUH 3a]a4

Bexkmopbi u koopounamut ¢ npocmpancmee

Buinycknuk nayuumcs:

— BJIAJACTh MMOHATHUAMU BEKTOPBI U UX KOOPAUHATHI;

— YMCTb BBIIIOJIHATH OIICpAlH Hall BEKTOPAMMU,

— HCIOJIb30BaTh CKAJSIPHOE NPOU3BEICHUE BEKTOPOB NP PELICHUH 33/1a4;

— NIPUMEHATh YpaBHEHME MJIOCKOCTH, (POPMYITy pacCTOSIHUSI MEKAY TOUKaMH, ypaBHEHUE c(epbl IpU
peleHun 3a1ay;

— IPUMEHSTH BEKTOPBI U METOJ KOOPANHAT B IIPOCTPAHCTBE IPU PELICHUU 3a1a4

BoinyckHuk noayuum 603mM03#CHOCMb HAYYUMBCA:

HaXOJUTh 00bEM Napajuleenueia ¥ TETpadipa, 3alaHHbIX KOOPAMHATAMU CBOMX BEPILUH;

3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HaXOJUThb PACCTOSHUE OT TOYKHU JI0 INIOCKOCTH B CHCTEME KOOPAMHAT;

- HaxOoAUTb paCCTOAHUEC MCKAY CKPCIIUBAIOIIUMUCA IPAMBIMHU, 3aJTaHHBIMA B CUCTEMC KOOPJAUHAT.
Hcmopusa mamemamuxu

—HMCTh NPCACTABIICHUC O BKJIAJC BbIAAOIINUXCA MAaTCMATHUKOB B Pa3BUTUC HAYKH, — IIOHUMATL POJIb
MAaTCMAaTUKH B Pa3BUTUHU Poccun

Memoovr mamemamuxu

Buinycknuk nayuumcesn:

UCIIOJIb30BaTh OCHOBHBIE METOABI JIOKA3aTEIbCTBA, IPOBOAUTL JIOKA3aTEIbCTBO M BBINOIHATH
OIIPOBEPIKEHHE;

IIPUMEHATH OCHOBHBIE METO/bI PELLICHUS MATEMATUYECKUX 3aay;

Ha OCHOBE MAaTeMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE XapaKTEPU30BaTh KPACOTY U COBEPILEHCTBO
OKPY2KaroLIero MUpa v MPOU3BEACHUIN UCKYCCTBA;

IIPUMEHATH MIPOCTEHIINE MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPU
pEILIEHNN MaTEMaTUYECKUX 3a1ay;

MMOJIB30BAaThCA IMPUKIAAHBIMH IIpOorpaMMaMi W M[OporpaMmaMu CHUMBOJIBHBIX BBIYHCIICHUH I
UCCIIEIOBAHMSI MAaTEMAaTUYECKUX OOBEKTOB.

Buvinycknuk nonyuum 603M03CHOCHb HAYHUMBCA:

- TPUMEHATh MaTeMaTHYeCKHe 3HAHHUS K MCCIEJOBAHUIO OKPYXAIOIIEro Mupa (MOJAEIMpPOBAHUE

(bHU3NIECKUX MPOIECCOB, 3a/1a4l IKOHOMHKH).



COIEPKAHUE

Moayab: Ajaredopa m Hayajia MaTeMaTHYeCKOr0 aHAJIU3a
10-11 knace

ba3oBblii ypoBeHb
DJieMEeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH
KoHeuHoe MHOXECTBO, JJIEMEHT MHOXECTBA, IIOJMHOXECTBO, IIepecedeHne U OObeIUHEHHE
MHOECTB, YMCJIOBbIE MHOXECTBA Ha KOOPAWHATHON MPAMOW, OTPE30K, MHTEPBAJ, IPOMEXYTOK C
BBIKOJIOTOM TOYKOH, Trpaduyeckoe TMpeACTaBICHUE MHOXKECTB Ha KOOPAMHATHON IUIOCKOCTH.
VYr1BepxkaeHue (BbICKa3bIBAHKHE), OTPUILIAHHE YTBEPXKIACHHUS, HUCTHHHBIE W JIOKHBIC YTBEPKICHUS,
CJICZICTBHE, YACTHBIN CITy4ail OOIIEro yTBepKAeHus, KOHTPIPUMED, J0Ka3aTeIbCTBO.
Yuciia v BbIPAKeHU
Kopenp n-ii crenenu u ero cpoiictBa. llonsTue npenena uncnoBoil nocieaoBaTenbHOCTH. CTENEHb €
JICUCTBUTEIIbHBIM MTOKA3aTEJIEM, CBOMCTBA CTENEHU. J[eCTBUS C KOPHAMHU HAaTypaJbHOM CTEIICHU W3
YHCell, TOXK/IECTBEHHbIE TPE00pa30BaHMsI BbIPAKEHUH, BKIIOYAIOIINX CTEIIEHN U KOPHHU.
Jlorapudm uucna. [lecsatuunble W HaTypaibHble Jsorapudmel. Ywcno e. Jlorapudmuueckue
ToxkaecTBa. JlelcTBus ¢ morapudmamu 4YMced; IpOCTeilline MpeoOpa3oBaHUsS BBIPAKEHUH,
BKJIFOYAIOITUX JIOTapU(DMBL.
N300pakenne Ha 4MCIOBOW NPSIMOM LENBIX M PALlMOHAIBHBIX YUCEN, KOPHEH HATypaJbHOU CTEICHU
U3 YHCell, IOTapru(pMOB YHUCEIL.
Tpuronomerpuueckasi OKpy>KHOCTb, pajJuaHHas Mepa yria. CUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC
POU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO U CIEJCTBUS U3 HEro. 3HAUECHUS
TpuroHomerpudeckux Gyukiuit mis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°( 0, «/6, n/4, ©/3, n/2. &t
pan). @opmysbl IPUBEACHHUS, CIOKEHUS, HOPMYIIBI ABOWHOTO U MOJOBUHHOTO YIJIa.
YpaBHeHHUs1 M HEpaBEHCTBA
VYpaBHeHus ¢ 01HOM nepemeHHo. [Ipocreiimue nppanuroHansHble ypaBHeHus. Jlorapudmudeckue u
noKasaTenbHble ypaBHeHUs Buaa log . (bx+ ¢) = d, a**c=¢ (rme d MOXHO MPEICTABUTH B BUJIE
CTENEHH C OCHOBAaHMEM & M PallMOHAJIBHBIM IOKa3aTelieM) M UX peuieHus. TpUroHoMeTpuyecKue
YpaBHCHHS BHUOA sin x= a, COS X= aq, tg X= @, rae a - TablIMYHOEe 3HaYEHHE COOTBeTCTByIOHIefI
TPUTOHOMETPHUECKON (PYHKIIMH, U UX PEIICHUS.
HepasencTBa ¢ oaHO# nepemenHoii Buaa 10g . X < d, a*<d (rme d MOXHO mpeACTaBUTH B BHIEC
CTETICHU C OCHOBAHUEM Q).
HecnoxHble panvoHanbHble, TOKa3aTelbHbIe, Jorapu@MuyecKue, TPUTOHOMETPUYECKHE YpaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI, IPOCTEHIIINE UPPAIIMOHAIIbHBIE YPABHEHHS U HEPABEHCTBA.

Merton nntepBanos. ['padudeckre MeToIbI pelieHUs] YpaBHEHUI U HEpaBEHCTB.



Penienne ypaBHeHUI U HEPABEHCTB, COACPKAILUX IIEPEMEHHYIO 110 3HAKOM MOMYJIS.

YpaBHEHUs, CHCTEMBI YPAaBHEHUH C IIapaMETPOM.

DOyHKUUHA

[Tonstue ¢ynxuuu. Hynu ¢pyHKInu, IpOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. HanbosbIiee
U HauMeHbllee 3HaueHus QyHkuuu. I[lepuoanunocts GyHKunu. YETHOCTh U HEYETHOCTh (DYHKIIHA.
CrenenHasi, mokaszaTespHasi W Jorapupmuueckue (QyHKIUHM; uX cBOMCTBa M rpaduku. CroxHbIE
byHKINN.

Tpuronomerpudeckne GQyHKIMH Y = COSX, Y =SinX, Yy =tgX. ®yukuusy = ctg X. CBoiicTBa u
rpaduKy TPUTOHOMETPUYECKUX QYHKUUN. APKKOCHHYC, apKCHUHYC, apKTaHI€HC YK CIIa, apKKOTAHI'€HC
yrcna. OOpaTHbIE TPUTOHOMETpHUUYECKHE (DYHKIMH, X CBOWCTBA U TpapHKH.

[IpeoOpazoBanus rpadMKkoB QYHKIHIA: CABUTU BIOJH KOOPAMHATHBIX OCEH, PACTSHKEHUE U CXKATHE,
CUMMETpPHUs OTHOCUTEJIBHO KOOPAMHATHBIX OCel M Havyasa KoopauHat. ['paduku B3aMMHO O0OpaTHBIX
(b yHKIHIA.

DJIeMeHThl MaTeMATHYeCKOr0 AaHAJIU3A

[IpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky Gynkmun. ['eomerpuueckuii u puzndeckuii
CMBbICI Ipou3BOIHOMN. [Ipon3BoaHbIe 31eMeHTapHbIX QyHKIMH. [Ipon3BoAHAsS CyMMBI, IPOU3BEACHHUS,
YacTHOTO, ABYX ()yHKIIMH.

Bropast npousBosiHas, €€ reoMeTpuuecKuil U GU3MUECKUN CMBICIT.

[TonsiTne o HenpepbIBHBIX QyHKIUAX. Touku 3kcTpeMyMa (MakcuMyma U MUHUMYyMa). McciienoBanue
JIEMEHTApHbIX (YHKUMH Ha TOYKM SKCTpEMyMa, HAXOXJAEHHE HaumOOJbLIEr0o M HAUMEHBLIEro
3HaYeHUH (YHKIMK ¢ ToMollblo npou3BogHOU. [locTpoenue rpadukoB (yHKIHMHA € HOMOIIBIO
IIPOU3BOAHBIX. [ [pMeHeHNEe TPON3BOTHOM IIPU PELICHUH 33]1a4.

[TepBooOpasnas. [lepBooOpasubie snemMeHTapHBIX (QyHKIUN. [lmomans KpUBOJIMHEWHON Tpameluu.
®opmyna Herorona—IJlelionumna. OmnpenenéHHbpld WHTETpasi. BpluncneHue miIomaneil MIoCKuX
¢buryp 1 00bEMOB Tel BpaLIEHUs C TOMOIIbIO UHTETpaja.

CraTncTuKa ¥ Teopusi BepOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

Yactota u BEpoOSTHOCTH COObITHS. JlOCTOBEpHBIE, HEBO3MOXHBIE U CIydyallHblE COOBITHS.
Bpluncnenue BEpOATHOCTEN B OMBITaX C PaBHOBO3MOXKHBIMM DJIEMEHTAPHBIMU HCXoAamu. PemieHue
3aJa4 ¢ NPUMEHEHHEM KOMOMHATOpUKU. BeposTHOCT CyMMBI JIByX HECOBMECTHBIX COOBITHIA.
[TpoTHBOMOI0KHOE COOBITHE U €r0 BEPOSTHOCTb.

[IpaBuno ymHOXkeHMs BeposTHocTed. @dopmyna mnOMHONM BEpOATHOCTH. Pemenue 3agad ¢
IIPUMEHEHUEM JIEPEBA BEPOSITHOCTEN.

JIucKpeTHBIE Clly4aiiHble BEIMYUHBI U UX PACIIPEICICHUS.

MaremaTrueckoe OXHAAHUE, AUCIEpPCUs CIIydalhHOW BenuunHbl. CpeaHee KBagpaTUUHOE

OTKJIOHCHHC.



[TonssTe © HOpMaJbHOM pachpeneiacHud.  IIpuMepsl CilydallHBIX BEJIWYUH, IOAYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (TIOIpELIHOCTh U3MEPEHMM, POCT UEIOBEKA).
[IpencraBnenne o 3akoHe OonbIIMX 4Yucen. Poib 3akoHa OONBIIMX YWCEN B Hayke, NPUPOAE U
oOrecTBe.
CoBmecTHbIE HaOMIOIEHUS IBYX CcllydailHbIX BeuuuH. [loHsaTHe o koppensuuu.

Yri1y0/1éHHBIH YPOBEHb
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH
[TonsiTne MHOXKeCTBa. XapaKTEPUCTUYECKOE CBOWCTBO, AJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE,
O6eckoHeuHoe MHOXkecTBa. CrnocoObl  3amaHust  MHoecTB. IlonmHOXkecTtBo.  OTHOLIEHHSA
IPUHAJJIEKHOCTH, BKJIIOYEHHUs, paBeHCTBa. Omepanuu HajJ MHOXXECTBaMHU, HX WIUIIOCTpPALMU C
OMOIIbIO KpyroB Ditsiepa. CuéTHbIe U HECUETHBIE MHOKECTBA.
VcTUHHBIE U JIOXKHBIE BBICKA3bIBaHUs (YTBEpXKIEHUs), ONEepallMi HaJ BbICKa3bIBaHUSAMU. KBaHTOPHI
CYIIECTBOBaHMS U BCEOOLTHOCTH. AJireOpa BbICKa3bIBaHUIA.
3akoHbl JIOTUKH. OCHOBHBIE JIOTUYECKHE MpaBuia. PeleHue JIOrHyecKkux 3aaad ¢ UCIOIb30BaHUEM
Kpyros Jiiepa.
Ymo3zaxitouenus. O60CHOBaHUE U JJOKa3aTenbcTBO B Maremaruke. Omnpenenenus. Teopemsl. Bub
JI0Ka3aTeiabCcTB. MaremaTuyeckast MHAYKIUA. Y TBEPXKICHU: 00paTHOE JaHHOMY, IPOTHUBOIMOI0XKHOE,
o0OpaTHOe POTUBOIONI0KHOMY. [IpH3HaK 1 CBOICTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUSI.
Yucia v BbIpaKeHH
MHoxecTBa HaTypaJbHbIX, LEJbIX, PpAalUUOHAIbHBIX, JEHCTBUTENBHBIX 4ucel. MHOXKECTBO
KOMIUIEKCHBIX uucell. J[elcTBHA ¢ KOMIUIEKCHBIMH 4nciaaMH. KOMIUIEKCHO CONpsKEHHBIE YHCIA.
Monynb 1 apryMeHT 4yucia. TpuroHoMmerpuueckas (opma KOMILJIEKCHOTO YUCIIA.
Panuannas mepa yria. TpuroHomerpuueckas OKpyXKHOCTb. CHHYC, KOCUHYC, TAHT€HC U KOTaHT'€HC
yucna. TpuroHomerpuueckue (GopMysbl NpPUBEACHUS M CIOXKEHUs, (OpMyJbl JBOMHOTO u
nojoBuHHOro yria. I[IpeoOpazoBaHMe CyMMBI W Pa3sHOCTH TPUTOHOMETPUYECKUX (YHKUUN B
npou3BeIeHne U 00paTHBIE MPeoOpa3oBaHUSI.
Crenenb C ACHCTBUTEIBHBIM TOKa3zaTesieM, cBoWcTBa cremneHu. Yucino e. Jlorapudwm, cpoiicTBa
norapudma. JlecATHUHBIA U HATYpaIbHBIN JTOTapu(pMBbI.
ToxnecTBeHHble MNpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX, JIOTapU(PMUYECKHUX, CTENEeHHBIX U
UPPALMOHATIBHBIX BBIPAXKEHUH.
Meton MaTeMaTUYECKON MHTYKIINH.
OcHoBHas TeopeMa apupmernku. OctaTku U cpaBHeHHs. Anroput™ Epxinaa. Kuraiickas teopema
00 ocrarkax. Manas teopema depma. CHUCTEMBbl CUMCIIEHUS, OTIMYHBIE OT AECATUYHBIX. DyHKIUA

Diiiepa, 4uCI0 U CyMMa JENHUTENIed HaTypalIbHOTO YUCIIA.



OcHoBHas TeopeMa anreOpsl. IlpuBoanMMBIE M HENpUBOAMMBIE MHOrowieHbsl. CHMMeTpUYecKHe
MHOTOWIEHBI. [{e104ncaeHHbIe U [eT03HaYHbIE MHOTOYJICHBI.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHEHHE, SABIAIOLIEECS CIEACTBUEM IPYroro YpaBHEHMs; YpPaBHEHHS, PaBHOCWIBHBIE Ha
MHOX€ECTBE, pAaBHOCUJIbHbIE IPE0OPa30BaHUs YPABHEHUH.

Tpuronomerpuveckue, IOKa3aTelbHbIC, JOrapuPMHUUECKHE M HPpPALHOHAIBHBIE YypaBHEHUS U
HepaBeHCTBA. Tullbl ypaBHeHMI. PellieHne ypaBHEHUI U HEPABEHCTB.

Meton uHTEpBaNOB A pelIeHUs HepaBeHCTB. I'paduueckue MeToIbl pelleHHs YpaBHEHUH Hu
HEPaBEHCTB. PenieHne ypaBHEHNH U HEPABEHCTB, COAEPIKAIMX IEPEMEHHYIO I10]] 3HAKOM MOJYJIS.
CucteMbl  TPUTOHOMETPUYECKHUX, TIOKA3aTENIbHBIX, JIOTapU()MUUYECKUX U  HPPALUOHATBHBIX
ypaBHeHHMA.  CHCTEMBl  TPUTOHOMETPHYECKUX,  IOKA3aTeNbHbIX,  JIOTapUPMHUECKUX  H
VPPALMOHAIIbHBIX HEPABEHCTB.

VYpaBHeHMs, cuCTEMBI ypaBHEHUN ¢ apameTpaMu. HepaBeHcTBa ¢ mapameTpaMu.

Pemienue ypaBHeHHUi cTeneHU BbIIE BTOPOW crielaibHbIX BUI0B. @opmyinsl Buera. Teopema besy.
JuodaHToBE ypaBHeHHS. PemeHne ypaBHeHHI B KOMIUIEKCHBIX YHCIIaX.

HepasencrtBa o cpennux. HepasencrBo bepuymm.

DOyHKIUH

OyHKIMS U €€ CBOICTBA; HyIM (YHKUIUH, [POMEKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTb.
HaubGonpmee n Haumenbliee 3HaueHus (yHkuuu. Ilepuoguueckas QyHKuMs ¥ €€ HaWMEHBLIMM
nepuos. YérHpie u HeuéTHble GyHKUUU. DyHKIMU «IpoOHas yacTh unucia» Y ={X} H «uenas 4acTb
guciay Y =[X].

B3aumno obpathHbie pyHkuu. ['paduku B3auMHO 00paTHBIX (QYHKIIHH.

Tpuronomerpudeckue QyHKIMH YUCIOBOrO apryMeHTa Yy = COS X, Y = Sin X, y=tg X, y= ctg X.
CpoiicTBa U rpaduku TpUroHomerpuuyeckux QpyHkuuil. OOpaTHble TPUTOHOMETpUUECKUE (DYHKIMH,
UX IJIaBHbIE 3HAUEHUs, CBOMCTBA U rpauKH.

CrenenHas, nokaszatenbHas, JJorapupmuueckast yHKIIMU, UX CBONCTBA U rpaUKH.

[Ipeo6pazoBanust rpa@ukoB (YHKIUI: CABUT, YMHOXEHME Ha YHCIIO, CUMMETPHUS OTHOCHUTEIHHO
KOOPJMHATHBIX OCEU U Hayalla KOOpAUHAT.

DJIeMEeHTBhI MAaTEMATHYECKOI0 AHAIN3A

beckoneuHo mainble U O€CKOHEYHO OOJbIINME YHUCIOBBIE IMOCienoBaTenbHOCTH. [Ipenen uucioBoit
nocJeI0BaTeIbHOCTH. beckoHeuHo yObIBarolas reoMeTpruyeckast Iporpeccusi.

[Monarue npenena ¢pyuxnuu B Touke. [lonstue nmpenena QyHKIUM B O€C-KOHEUHOCTH. ACHMIITOTHI
rpapuka ¢yakiuu. HenpepsiBHOCTE (QyHKIMH. CBoiicTBa HempepbIBHBIX (GyHKuMA. Teopema

Beiiepirpacca 115t HeIpepbIBHBIX (QYHKIUH.



Hudbdepennmpyemocts ¢GyHkuuu. IlponsBomnas dyHkuum B Touke. KacarenbHas K Trpaduky
¢ynkunu. I'eomerpudecknii U Qu3nueckuil cMbICT NMpou3BOoAHONW. [IprMeHeHHe NpPOU3BOAHON B
¢usuke. [IponsBoansie anemeHTapHbIX GyHkimii. [IpaBuna nuddepenunpoBanms.

Bropas npousBoaHas, e€ reoMeTpruuecKuii U (pU3NYECKUNA CMBICIL.

Touku 3kcTpeMyma (MakcUMyMa U MUHUMYyMa). VcciiegoBaHue 3iieMeHTapHbIX (DYHKIMH HAa TOUKH
IKCTpeMyMa, HauOoJblllee W HAMMEHBIIEEe 3HAYEHHUS C IOMOUIbIO Mpou3BoAHOH. IlocTpoenue
rpadpuKoB (QYHKIMH C MOMOINBIO MPOU3BOAHBIX. I[IprMeHeHHe TPOU3BOAHOM IpPH PELICHUU
IIPUKJIAIHBIX 337a4 HA MAKCUMYM U MUHUMYM.

[TepBooOpaznas. Heonpenenéunsiii uaterpan. IlepsooOpasnbie anemeHTapHbIx pyHkmuit. [Tnomans
KpuBoJuHEHHOW  Tpamenuu. @opmyna Herorona—IJleitbnuna.  OmnpenenéHHbIE  WHTETpal.
Brruucnenue miomaaei miaockux Guryp u o0bEMOB Te BpalleHHs ¢ TOMOIIBI0 HHTErpaa.
Juddepenunanbable ypaBHEHHS IEPBOI0 U BTOPOrO MOPsAKA.

Kom0nnaropuka, BepOATHOCTb M CTATHCTHKA, JJOTHKA U Teopus rpagos

[IpaBwino mnpousBeneHuss B komOuHatopuke. CoenuHenuss 6e3 moBropeHui. CoyeTaHwss U UX
cBoiictBa. bunom Herorona. CoerHeHNs ¢ TOBTOPEHUSIMH.

BepositHocTh  coObITHs. CymMMa BEpOSTHOCTEH HECOBMECTHBIX coOObITHH. IIpoTHBOMOIOXKHBIE
coObITUS. YcClOBHasg BeposATHOCTh. He3aBucumble coObiTus. IIpousBeneHue BeposSTHOCTEH
He3aBUCUMBIX coObITuil. @opmyna bepuymiu. ®opmyna nonnoi BepositHoct. Dopmyra baiieca.
BepositHocTHOE ITPOCTPaHCTBO. AKCMOMBI TEOPUU BEPOATHOCTEH.

JluckpeTHble CiydaliHblE BEIMYMHBI M UX pacnpenencHus. COBMECTHBIE PACIpENEICHUs.
Pacnipenenenrie cymMmbl M NPOM3BEACHMSI HE3aBUCHMBIX CIy4YalHbIX BeIW4YMH. Martemarnueckoe
O0)KMJIaHWE U JUCIEPCHs CIydalHOW BEIWYUHBL. MaTeMaTHyecKkoe OKHUJIAHUE U JUCIEPCHS CYMMBI
CIIyYaHBIX BEJIUYMH.

bunapnas ciydaiiHasg BenuuMHA, pacnpeneneHue bepHymu. ['eomerpuyeckoe pacnpeneieHue.
bunoMmanbHOE pacnpeneeHrue U ero CBOMCTBA.

HenpepsiBHble ciydaiiHble BenuuuHbl. IlnoTtHOCTE BepodTHOCTH. DYHKIMSA pacHpeneseHus.
PaBHOMEpHOE pacrnipeneneHue.

HopmansHoe pacnpenenenue. ®ynkuus Jlanmaca. Ilapamerpsl HOpManabHOTO paclpeiesICHUs.
[TpuMepsl cilydallHBIX BEJIWYMH, MOJAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPELIHOCTh H3MEpPEHHIH,
POCT YeJIOBEKa).

3akoH OonplIMX yucesl. BpiOopouHblii MeTOn M3MepeHus BeposTHOcTe. Ponb 3akoHa OonbIIuX
quceN B HayKe, IPUpPo/ie U OOIIECTBE.

Koppensus nByx cnyyaitHpix BenuuuH. [lonsTie o koapduienTe Koppensunu.

Craructnueckas runore3a. Cratuctudeckue kpurepun. CTaTUCTHYECKas 3HA4MMOCTh. lIpoBepka

npocteiimux runore3. OCHOBHBIE MOHATHS TeOpUH TpadoB.



Monayab: I'eomeTpusi

10 - 11 kxacenl

ba3oBblii ypoBeHb

[ToBTOpenue. Pemienue 3afady C HCHOJIB30BaHHMEM CBOWMCTB (UI'yp Ha IJIOCKOCTH. 3agadyd Ha
JIOKA3aTelIbcTBO M TMOCTPOCHHE KOHTpHpumepoB. Mcmonb3oBaHue B 3agayax MPOCTEHIIMX
JOTUYECKHUX TpaBui. PelieHne 3ai1ayu ¢ UCHOIB30BAHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOIICHU B
IPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (PakTOB, CBSI3aHHBIX C UYEThIpEXyroJbHUKaMu. Perienue 3amau c
UCIIONIb30BaHUEM (PAKTOB, CBS3aHHBIX C OKpPYKHOCTSAMH. PerieHue 3agady Ha H3MEpEeHUs Ha
MJIOCKOCTH, BBIYMCIICHUS JUIMH U TUlomiajei. Pemienue 3aay ¢ moMoIbI0 BEKTOPOB U KOOPMHAT.

Harnsianas crepeomerpusi: GUrypsl 1 UX u300paxkeHus (Kyo, mupaMuia, mpu3Ma).
Touka, npsiMas 1 IIOCKOCTh B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue IMpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamienbHOCTh HMPSAMBIX U
IUIOCKOCTEN B IpocTpaHcTBe. M300pakeHne npoCcTeHInX MPOCTPAaHCTBEHHBIX (PUTYp HA MIIOCKOCTH.
PaccrosHus Mexny ¢urypamu B mIpocTpaHcTBE. YIUIbl B IpocTpaHcTBe. llepneHIuKyIspHOCTb
OpsAMBIX | mockoctei. [Ipoekuus ¢purypsl Ha I1ockocTh. [Ipu3HaKy neprneH MKy IsIpHOCTH IPSIMBIX

Y IJIOCKOCTEM B MpoCcTpaHCcTBE. Teopema 0 Tpex NeprneHIuKyIsipax.

Mpuororpannuku. Ilapamnenenunen. CpolicTBa NPSIMOYrOJIBHOTO —Mapajuienenunena. Teopema
[Mugaropa B mpoctpanctee. Ilpusma u nupamuaa. IIpaBuibHas nupaMua W MpaBWIbHAS MPU3MA.

HpHMaH nupamMmua. ONEMEHTHI MPU3MBbI U ITUPAMUIBI.

Tena BpamieHus: UWIMHIP, KOHyC, cdepa u map. OCHOBHbIE CBOWCTBAa MPSIMOIO KpPYroBOTO
LWIMH/PA, IPSIMOT0 KPyroBoro KoHyca. Mizo0paskeHue Ten BpalieHus Ha miockocTy. [IpencraBinenue
00 yce4eHHOM KOHYce, CeueHHs KOHyca (IapaijielibHOe OCHOBAaHHIO M MPOXOJIIee Yepe3 BEPUIMHY),
CEYeHHUs IWINHJpPA (MapallIesIbHO U MEePIEHANKYIISIPHO OCH), CeueHus 1mapa. Pa3BepTka HUIMHApPA U

KOHYyca.

[Ipocreiimme KOMOMHAIMM MHOTOTPAaHHMKOB W TeJl BpallleHuss Mexay coOoil. Beruncinenue
JJIEMEHTOB NPOCTPaHCTBEHHBIX (uryp (pedpa, auaroHanu, yriasl). Ilmomanes mnoBEepXHOCTH
IIPABWJIBHOM NMUpaMUIbl U IpAMON Npu3Msbl. [lnomane noBepXHOCTH MPSAMOro KpyroBoro LUIMHIPA,
MPSIMOTO KPYroBoro KoHyca u mapa. [lorstue 06 oobeme. O0beM MUpaMuIbl U KOHYCA, TPU3MBI U

nunuHApa. O0BeM mmapa.

[Tonobubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOUIaIMU TOBEPXHOCTEH M 0ObemMamu

MOJOOHBIX TEI.



JIBMKEHMsT B TNPOCTPAHCTBE: IApajUICIbHBIA MEPEHOC, LEHTPAJbHAs CHMMETPHs, CHMMETPUS
OTHOCHUTEJIBHO IIJIOCKOCTH, MOBOPOT. CBoiicTBa nBMkeHUU. IIprMeHeHne NBHKEHUH NpU pEeLICHUH

3aaad.

BexTopsl u koopauHaTel B npocTpaHcTBe. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpA Ha YMCIIO, Yol
Mex 1y BekTopamu. KominHeapHbie 1 KoMIIIaHapHble BEKTOPbI. CKalspHOE IPOU3BEAECHUE BEKTOPOB.
Teopema 0 pa3nokeHUM BEKTOpa IO TPeM HEKOMIUIaHapHbIM BekTopaM. CKallsipHOE NPOU3BEJICHUE
BEKTOPOB B KoopauHaTax. [I[puMeHeHe BEKTOPOB MpU PEIICHUH 33/1a4 Ha HAXO0XKJIEHUE PACCTOSHUH,
JUIMH, IUIOIaAed M o0beMOB. YpaBHEHUE IUIOCKOCTM B IIPOCTPAHCTBE. YpPaBHEHUE Chepbl B

IMPOCTPAHCTBC. (DOPMYJ'Ia AJI1 BBIYHUCICHUA paCCTOSAHHA MEXKAY TOUKaMU B IIPOCTPAaHCTBE.

Yray0aéHHbIi YPOBEHD
OCHOBHbIE MOHATHS T€OMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CJIEACTBUS U3 HHX.

ITousitue 00 aKCHOMATHYECKOM METOJCE.

HOCTpOGHI/Ie CceueHH I MHOI'O'paHHUKOB MCTOIOM  CJICHOB. HeHTpaHBHOG IMPOCKTUPOBAHHC.

[TocTpoenune ceueHnii MHOTOIPAaHHUKOB METOA0M Ipoekuuii. Teopema MeHenas miig terpasipa.

CkpenBaronecs: npsiMble B MPOCTPAHCTBE. YTOod MeX1y HUMHU. Teopembl O NapajjieIbHOCTH
OpsSMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lapamienbHoe mpoeKkTupoBaHHE W M300paskeHHe (uryp.

FeOMeTpI/I‘{eCKI/Ie MCCTa TOYCK B ITPOCTPAHCTBE.

[lepnennukynsipHOCTh TpSAMOM U IIOCKOCTU. OpTOroHanbHOE MNpoeKkTHpoBaHUe. HakjgoHHbIE U
npoekiuu. Teopema o Tpex mneprneHAMKynspax. PaccrossHus Mexay (urypamu B NPOCTPAHCTBE.
OOuwmii neprneHAuKyIsAp OBYX CKPEIIMBAIOLIMXCS MPSAMBIX. MeToabl HAaXOXAEHUS PaCCTOSIHUN

MCKAY CKPCIIUBAOIIUMHUCA ITPAMBIMH.

Yrnel B npoctpaHcTBe. llepneHauKyIspHbIE MIIOCKOCTH. TpeXrpaHHbIi M MHOTOTPaHHBIM YTJIbIL.
CBolicTBa IUIOCKHMX YIJIOB MHOTrOrpaHHoro yria. CBoiCTBa IJIOCKMX U JBYI'PAaHHBIX YIJIOB

TPEXTPAaHHOTO yTJIa. TeOpeMLI KOCHHYCOB U CHHYCOB IJII TPCXT'PAHHOI'O YTJIA.

Bunsl MHOrorpanHukoB. [IpaBuiibHble MHOTOrpaHHMKH. Pa3Beprka mMHOrorpaHHuka. Kpargaitmme
NyTH Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. JIBOWCTBEHHOCTb IpaBUJIbHBIX

MHOT'OTPaHHUKOB.

[Ipuzma. Ilapamnenenunen. CsoiicTBa mnapaenenunena. IIpsMOyroipHbIM mapaienenuIe].

Haxnonuslie npusmel. [Inomane oproronaibHOM npoekuuu. [lepneHauKyaspHOe ceYeHHe TPU3MBI.

[Tnpamuna. Bunapel nupamua. DieMeHThI IpaBUIbHON nupamusl. [InpaMuibl ¢ paBHOHAKIIOHEHHBIMHU

pebpamMu W TpaHsSIMH, UX OCHOBHBIE CBOWCTBa. Buawl Terpad’npoB. OpTONEHTPUUECKUN TETPadIp,



KapKacCHBIM TeTpadp, paBHOTPaHHBIN TeTpadip. [IpsiMmoyronbHbIN TeTpadap. Meauansl 1 OMMeTMaHbl

TeTpaspa. JlocTpanBanue TeTpalpa 10 napajlieenunea.

Tena BpameHus: TWIMHAP, KOHYC, map u chepa. Cedenus muimHIpa, KoHyca u mapa. lllapoBoit

CErMEHT, IAPOBOM CII0M, MIapoBOM CEKTOp (KOHYC). YceueHHas MUpaMu/ia U yCeUEHHBIN KOHYC.

KacarenpHble TpsiMble M IJIOCKOCTH. Brmcanueie u omucanabie cdepbl. Kacarommecs cdepsl.

Komb6unanuu ten BpamieHus. DineMeHTbl chepuyeckoit reomerpun. Konnyeckue ceueHus.

[Imomaay noBepxXHOCTE MHOTOIpaHHUKOB. Pa3zBepTka nuimmHapa u konyca. Ilnomans nosepxuoctu

IMHIpa U KoHyca. [lnomans chepsl. [Lnomans chepuueckoro nosca. O6beM MIapoBOro CIosl.

[Tonsitue oo6bema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI Tell BparieHus. AKcMoMbl oO0beMa. BriBOj
dbopMyn 00BEMOB MPSMOYTOJIBHOTO MapajljieNienuneaa, Npu3Mbl W OUpaMuibl. Dopmyssl AJis
HaxoXJieHus oObeMa TeTpadapa. TeopeMbl 00 OTHOImIEHHSIX 00BeMOB. [IpuiiokeHHs MHTErpayia K

BBIUMCJIEHUIO O0BEMOB U TIOBEPXHOCTEN TEJ BPALLCHUS.
KoM0OuHamu MHOrorpaHHUKOB U TEJl BPALLEHUSI.

[Momobue B mpoctpanctBe. OTHOLIEHHE OOBEMOB W IUIOMIA/ICH MOBEPXHOCTEH MOJOOHBIX (HTYD.
IIpeoOpazoBanue momoOusi, romoreTusd. PemieHne 3agad Ha IUIOCKOCTH C HCIOJIb30BaHUEM

CTCPCOMETPHUICCKHUX MCTO0B.

I[BI/I)KGHI/ISI B IIPOCTPAaHCTBEC: HapaJ'IJ'IeJ'ILHLIfI MEepeHOoC, CHUMMCETpPUA OTHOCUTCIIBHO IIJIOCKOCTH,

HOCHTpaJIbHAsA CUMMCTpPUS, TIOBOPOT OTHOCUTCIILHO HpHMOﬁ.

BCKTOPH U KOOPAHWHATHEI B TIPOCTPAHCTBC. Cy'MMa BCKTOPOB, YMHOKCHHUEC BCKTOpA Ha YHUCJIO. Vron

Mexy BekTopamu. CKalasipHOE POU3BEICHHE.

VYpaBHenue miockoctu. dopmyna paccTOSHUS MeXAy TOUKaMu. YpaBHeHHE cdepbl. Dopmyna

paccTosiHUA OT TOUKH J10 MIockocTh. CriocoOb! 3ajaHus IPSIMON YpaBHEHHUSIMH.

Pemenne 3aga4y u Joka3aTelIbCTBO TCOPEM C MIOMOIIBIO BEKTOPOB U METOJOM KOOPpAWHAT. OeMeHThI

TeOMETPHHU Macc.

Cnoco0bl peain3anuy BOCIUTATEIHHOI0 MOTEHINAJIA YPOKA:
— UCnonb306aHue BOCIIUTATEIBHBIX BO3MOXHOCTEH coJiepKaHus Y4eOHOro mpeaMera uepes
ACMOHCTpaluIi0 ACTAM IMPUMEPOB OTBECTCTBCHHOI'O, TIPAXXAAHCKOI'0 ITOBECACHUA, IIPOABICHUA
YEJIOBEKOIIOOHNS U JOOPOCEPACYHOCTH, Yepe3 MOoAOOpP COOTBETCTBYIOIMIMX TEKCTOB JJIsSI UTCHUS,

3aia4q JJis1 pCUICHUS, HpOGHeMHHX CI/ITyaLII/Iﬁ JJIA O6CY)K,Z[CHI/I$I B KJIaCCc;



— BKJIIOYEHUE B YPOK UIPOBBIX NPOLEAYDP, KOTOPBIE IIOMOTralT MOAACPKATh MOTHUBALUIO JETEU K
IIOJIyYCHUIO 3HAHUM, HAJIAKUBAHUIO IIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHUN B KJacce,
IIOMOT'al0T YCTaHOBJIEHUIO 100pOsKeIaTeIbHOM aTMOCc(hephbl BO BpeMs ypOKa,;

— npoBeleHHe y4eOHBIX (OJMMIMAIbI, 3aHUMATEIbHbIE YPOKH U MATUMHHYTKH, YPOK - J€JIOBas
Urpa, YpOK — IYyTEIIECTBUE, YPOK MacTep-KIacc, YpPOK-UCCIEIOBaHHE U Jp.) U YydeOHO-
pa3BlEKaTeNbHbIX MEpOIpHUATHH (KOHKypc-urpa «lIpeaMeTHblii KpoccBOpI», BUKTOPHHBI,
JUTEpaTypHasi KOMIO3MLHUSA, KOHKYPC T'a3eT M PUCYHKOB, SKCKYpPCHS U 1p.);

— opraHu3auusi NpeAMETHbIX 00pa30BaTENbHBIX COOBITMH (IIPOBEIEHUE IMPEIAMETHBIX A€Kan) Ul
00yyaroIuXxcsl ¢ LeNbI0 Pa3BUTHUS NO3HABATEIILHOW M TBOPYECKON aKTUBHOCTH, MHULIMATUBHOCTH
B pa3IMuyHbIX cdepax NpPeAMETHOW JeATEIbHOCTH, DPACKPBITUS TBOPYECKHUX CHOCOOHOCTEH
o0yJaromuxcst ¢ pa3sHbIMH  O0pa3oBaTENbHBIMH  TOTPEOHOCTSIMH W WHAWBUIYAIbHBIMU
BO3MOKHOCTSIMH;

— ucnons3oBanne WKT wu  jguctaHOMOHHBIX — 00pa3oBaTENIbHBIX  TEXHOJOTHMH  oOyuyeHwus,
o0ecreynBaroIuX COBPEMEHHbIE AKTMBHOCTH OOydYaroUMXcs (MPOrpaMMbI-TPEHaKEPbl, TECTHI,
3a4eThl B IEKTPOHHBIX NPUIOKEHUAX, MYJIbTUMEAUMHBIE NPE3CHTALUU, HAYYHO-IOIYJISIPHBIE

nepenaun, GuUIbMbl, 00y4JarolIue CalThl, YPOKU OHJIAIH, BUICOJIEKIINU, OHJIAHH-KOH(PEPEHIUU U

Ip.).

TemaTu4eckoe IJIAHUPOBAHHE

Martemaruka 10 ki1acc MoayJIb «Aaredpa»

Ne m\im Tema ba3oBblii ypoBeHb Yri1y0/1eHHBIH YPOBEHb
(2,5 4 B Hefpe110) (4 4 B Hel1eJ110)
Koin-Bo yac. | Kon-Bo k/p | Kon-Bo yac. Koun-Bo k/p
1 JelicTBUTENHHBIE 13 1 18 1
qucia
2 Crenennas ¢pynknus | 12 1 18 1
3 INTokazaTenbHas 10 1 12 1
byHKIHISA
4 Jlorapudpmuueckas 15 1 19 1
byHKIHSA
5 Tpuronomerpuueckue | 20 1 27 1
bopmyIbl
6 Tpuronomerpuueckue | 14 1 18 1
ypaBHEHHS
7 Hrorosoe 1 0 24 0
MIOBTOPEHHE
Htoro 85 6 136 6




TemMaTnuyeckoe MIIAHNPOBaAHUE

Martemaruka 11 kinacc MoayJib «Amaredopa»

Ne m\nm Tema ba3oBblii ypoBeHb
(2,5 4 B Henen10)
Koz-Bo uac. Komn-Bo x/p Moynb
IIKOJIbHBIA YPOK
1 Tpuronomerpuyeckue 12 1
GbyHKIMH 2 YPOK-
UCCJICIOBaHHE
2 [IpousBoaHas u ee 14 1
T€OMETPUYECKHUM CMBICT 5
YpOK-CEMUHap
3 [Ipumenenue 10 1
MPOU3BOTHOM K
HCCIICTOBAHHIO (DYHKITHIHA 2 YPOK-CEMHUHAP
4 Wurerpan 9 1
1 YpOK-
HCCIICIOBAHHE
5 Komb6unaropuka 9 1
1 YPOK-CEMHUHAp
6 DJeMEeHTHI TEOpUHU 10 1
BEPOSITHOCTEH 1 BUICOJICKIINS
7 Cratuctuka 7 1
1 BUICOJIEKIIUS
8 HToroBoe moBTopeHue 4 0
Hroro 85 7
Ne m\nm Tema Yri1y0/1eHHBIH YPOBEHb
(4 4 B He1eJ110)
Komn-Bo yac. Kon-Bo x/p Mopyns
IIKOJIBHBIN YPOK
1 Tpuronomerpuyeckue 17 1
byHKIMHA 3 YPOK-
WCCIIe/IOBaHHE,
YpOK-CEeMUHAp
2 [IpouzBoaHas u ee 17 1
F€OMETPUUYECKUN CMBICIT
3 YpOK-
UCCIIeIOBaHMUE,
ypOK-CEeMUHAp
3 [Tpumenenue npousBoHON | 16 1
K HCCIICIOBAaHUIO (PYHKITUI
2 YPOK-CEMHUHAp
4 WuTerpan 15 1
2 YpOK-
HCCIIeIOBaHHE




5 KomOunaropuka 11 1
2 BUJICOJICKIIHA,
YPOK-CEMHUHApP
6 DeMeHTHI TEOpUuHu 11 1
BEPOATHOCTEH 2 BUICOJICKITHS,
YPOK-CEMHUHApP
7 CraTucTUKa 8 1
1 BUIEOJIEKIIUI
8 HToroBoe nmoBTopeHue 23 0
3 ypOK-ceMuHap,
Oecena
Hroro 136 7

TemaTnuyeckoe MIIAHNPOBaAHUE

Marematuka 10 kiacc moayab «I'eomerpusi»

Ne m\nm Tema ba3zoBblii ypoBeHb Yri1y0/1eHHBIH YPOBEHb
(1,5 4 B Heem0) (2 4 B Hene110)
Kon-Bo yac. Kon-Bo Kon-Bo yac. Kon-Bo
K.p / 3a4 K.p / 3au
1 Hexoropsie ceenenns | O 0/0 12 0/0
13 IJIAHUMETPUHI
2 Bgeneuue 3 0/0 3 0/0
3 [MapannensHOCTh 16 2/1 16 2/1
MPSMBIX U
IIJIOCKOCTEN
4 [epnienaukynspaocts | 17 1/1 17 1/1
MPSIMBIX U
IIJIOCKOCTEN
5 MHororpaHHUKH 12 1/1 14 1/1
6 3aKITIOUUTETHHOS 3 0/0 6 0/0
MOBTOpPEHHE Kypca
reomerpun 10 kiacca
Hroro 51 4/3 68 4/3
TemaTH4eckoe NJIAHUPOBAHHE
Martematuka 11 knace moayb «I'eomeTpus»
Ne m\nm Tema ba3oBblii ypoBeHb
(1,5 4 B Hexem0)
Kon-Bo gac. Kon-Bo Monayns
K.p / 3a4 IIKOJIBHBIN YPOK
1 [MunuHap, KOHYC, MIap 11 1/1
2 BHJICOJICKIINS,
YpPOK-CEMHUHApP
2 OO0BEMBI TEIT 13 1/1
2 YPOK-CEMHUHAP
3 Bekropsl B ipocTpanctee | 5 0/1
1 YPOK-CEMHUHAp




4 Mertona KoopaAHHAT B 9 1/1
MIPOCTPAHCTBE. J[BUKEHHUS 5 YPOK-CEMHHAD,
Oecena
5 3aKIII0YUTEIbHOS 5 0/0
MOBTOPEHUE MPH
MOJITOTOBKE K UTOTOBOM 1 YPOK-CeMUHap
aTTeCcTalliy 110 TEOMETPHH
Hroro 51 3/4
Ne m\nt Tema Yriy0aeHHbli ypoBeHb
(2 4 B Henen10)
Kou-Bo yac. Kou-Bo Monaynb
K.p / 3a4 IIKOJIBHBIN YPOK
1 Hunmuuap, KoHyc, map 14 1/1
2 BHUEOIEKIINS,
YPOK-CEMHUHAP
2 OObEMBI TEI 14 1/1
3 YPOK-CEMHUHAp
3 Bekrops! B mpocTpaHcTBe 5 0/1
1 YPOK-CEMHUHAp
4 MeTo1 KOOpAWHAT B 13 1/1
npocTpaHcTBe. JBukeHus 2 YpOK-CEMUHAp,
Oecena
5 3aKITI0UUTEIbHOS 12 0/0
MOBTOPEHUE IPH MOJITOTOBKE
K UTOTOBOM aTTECTAIMH T10 2 YpOK-CEMUHAp,
reoOMeTpHH Oecena
Hroro 68 3/4
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