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AHHOTalNus K padoyeil mporpamme

Ha3Banue kypca

Aﬂre6pa 1 Ha4aJIO MAaTCMATUYCCKOI'0 aHaJlu3a

Kiacc

10A

KomnaecTBo yacoB

136

CocraBHuTEIb

Bonpaps T..1O.

Peannsyemsiit YMK

VYueobnuk s 10 kinacca o0meodpa3oBaTenbHbIX yUpekaeHHH. ba3oBblil 1 yrimyoneHHbIi ypoBHH. MaremaTnka : anreOpa 1 Hayajia
MaTeMaTHYecKoro aHanu3a,reometpus. Apropsl: FO.M. Konsrun, M.B. Tkauésa, H.E. ®énoposa, M.U. [1labyrun. Mockga.
IIpocsemienne.2018

AranacsH, JI.C., byty3os, B.®., Kanomues, C.b. u ap. ['eomerpust: yuebnuk ams 10-11 k1. o6meo0pa3oBaTeIbHBIX yUpexaeHHH. — M.:
IIpocemienue, 2019r..

Hens xypca

. DopmupOBaHKE NMPENCTABICHUIA 0 MaTeMaTHKe KaK YHHBEPCAJIBHOM S3bIKE HAayKH, CPEICTBE MOJICIMPOBAHHMS SBICHUI U HPOLIECCOB,
00 uaesx 1 MEeToJax MaTeMaTHKH;

L pa3BHUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOPa)KCHHUsI, allTOPUTMHUUECKOI KyJIbTYyphl, KpUTHYHOCTH MBIIIICHHUS Ha
YPOBHE, HEOOXOANMOM JIsi 00y4eHHMs B BBICLIEH IIKOJIE [I0 COOTBETCTBYIOLIEH CIEIHATbHOCTH, B OyAyIIei TpoecCHOHaNbHON IesITeNbHOCTH;
o OBJIAJICHHE MAaTEeMaTHYEeCKUMU 3HAHUSIMU M YMEHHUSMH, HEOOXOJUMBIMHU B TIOBCEHEBHOM XHM3HH, a TAKXKE U U3YUYEHHS IIKOJIBHBIX
€CTeCTBEHHO-HAaYYHBIX AUCUUILUIMH, JUTS ITOJy4YeHUs 00pa30BaHus B 00IACTAX, TPEOYIOIHUX yriyOJIeHHOH MaTeMaTHYECKON TOATOTOBKH;
BOCIIMTaHHE CPEACTBAMH MAaTEMATHKH KYJIbTYPBI IMYHOCTH (OTHOILIEHHE K MaTeMaTHKE KaK K YaCTH O0LIEe4eI0BEUSCKOH KYIbTYPHI,
3HaKOMCTBO C HCTOPHEH Pa3BUTH MaTEMATHKH, IBONIOLHMCH MaTeMaTHYECKUX HACH, TOHUMaHUEe 3HAYUMMOCTH MaTEMaTHKH JUIS
00IIeCTBEHHOTO ITpOTrpecca).

Cpok peann3anyy IporpaMMsl

lrox

Mecrto y4ebHOTO IpeMeTa B yueOHOM
TUIaHe

VYrayOGeHHsIit ypoBeHb 136 4acoB B rof, 4 yaca B HEENIO

PesynbraThl OcBOGHUS y4eOHOTO
npeaMeTa (TpeOoBaHuUs K BBIITYCKHUKY)

YYEHHMK HAYYUTCS:

. OIIEpUPOBATH MOHATHEM «PaJMaHHAasi Mepa YIJa», BBIOJIHATH IPeoOpa3oBaHus paJuaHHON Mephl B IPalyCHYIO M IPaayCHOW MEphl B
panuaHHylo;

. OIIEpUPOBATH MOHATHSIMH: KOCUHYC, CHHYC, TAHT€HC, KOTAHT'€HC yTJIa I0BOPOTA, APKKOCHHYC, apPKCUHYC, apKTaHT'€HC U apKKOTaHI'€HC;
. OIIEpUPOBATH TOHATHEM KOPHS N-CTENICHU, CTETEHH C PAlMOHAIBHBIM II0OKa3aTeleM, CTENEHH C JACHCTBUTENBHBIM IIOKa3aTeseM,
morapugma,

° NPUMEHATh TIOHATHE KOPHA n-CTENEHH, CTENEHH C palMOHAIbHBIM II0OKa3aTeleM, CTEINEHH C [CHCTBUTENBHBIM II0Ka3aTeleM,
norapmima M UX CBOIMCTBA B BLIYHCICHUSIX U IIpy pCIICHUM 3a/1a4;

° BBITIOJHATH TOXKECTBEHHBIE MTPE0OPa30BaHMs BHIPAKEHUH COINEPIKAIINX KOPEHb A-CTETIEHH, CTEIIEHH C PAllMOHAIBHBIM [OKA3aTEJIEM,
CTETICHHU C JICUCTBUTEIIbHBIM I10Ka3aTeseM, JJorapu(m, TPUrOHOMETPUIECKUX BhIPAKEHUN

d peuiath paluoHaNbHble, TPUTOHOMETPUYECKHE YpaBHEHHs, MPOCTEHIINE HWppalMOHANbHBIC, IOKa3aTelbHbIC, JOTapu(pMUYECKUe
YpaBHEHUS

b peuatb panrvoOHAJIbHBIC HEPABECHCTBA W UX CHCTEMBI; HpOCTeﬁIHHe II0Ka3aTCJIbHBIC, J'IOFapI/I(i)MI/I‘-IECKI/Ie U TPUTOHOMETPUUYCCKHUE
HEpPaBEHCTBA; pellaTh HEPAaBEHCTBA METOA0M HHTEPBAJIOB

. pemarh TEKCTOBBIE 3a1a4k apu(METHUECKUM CIIOCOOOM, C IIOMOIIBIO COCTABJICHUS 1 PEILICHNS] YPaBHEHUH U HEPaBEHCTB;

. HCTIOJIb30BATh AITeOpanuecKUi SI3BIK AT OTMCAHUS TPEAMETOB OKPY’KAIOIIET0 MUpa U CO3aHHE COOTBETCTBYIOIINX MaTeMaTHUECKUX
MOJETICH;

ot IIOHMMATh U UCITI0JIb30BaTh @yHKHHOHaﬂBHHG TIOHATHS, SA3BIK (TGpMI/IHLI, CUMBOJIMYCCKHUE 0603Ha‘1€HI/I$[);




° BBITIOJIHATH [TOCTPOEHHS I'PaduKoB (QYHKIMH C TOMOILIBIO TEOMETPHUUYECKUX MPEe0Opa30OBaHU;

. BBITONHSTG  OCTPOCHHST TpAaUKOB  BHJA y=4/ x , CTCNCHHBIX, TPUTOHOMETPHYECKHX, OODATHEIX TPHUIOHOMETPHUECKHX,
MTOKA3aTeIbHBIX U JIOTApUPMHIECKIX (PYHKIHH;

. MOHMMaTh (YHKIMIO KaK Ba)KHEHIIYI0 MaTeMaTHYECKyI0 MOJETb /s ONHCAHMs IPOLECCOB M SBJICHUH OKPY)KAIOIIEro MHpa,
NPUMEHATH (PYHKIMOHATBHBIN SI3BIK JUISl ONMCAHUST M UCCIICI0BAHUS 3aBUCUMOCTEN MEXAY QH3MICCKIMH BETMIMHAMH.

o periaTb KOMOMHATOPHBIE 331241 HA HAX0XKACHHE KOJIMYECTBA 00BEKTOB MIIM KOMOWHALHI;

i npuMeHsTh popMyny OnHoma HeroToHa Juist mpeoOpa3oBaHus BEIpOKEHUI;

N UCIIOJIb30BaTh METOJI MaTEMaTHYEeCKOW MHIYKIIMH JIJIsI I0Ka3aTebCTBa TEOPEM U PELIeHUs 3a/1ay;

. HCTIONIH30BaTh CIIOCOOBI IPE/ICTABICHNS U aHAIN3a CTATUCTHYECKUX JaHHbBIX;

[ ]

BBITIOJIHATE OII€pAITUX HAL COOBITHSIMH B BEPOSATHOCTIMU.

YUYC€HUK NMOJYYUT BO3MOKHOCTD HAYYUTHCH:

. BBINOJTHSTH MHOTOIIIATOBBIE IPE0OPa30BaHMsI BRIPKEHUH, TPUMEHATH MINPOKHHA HAOOP CII0CO00B M IPHEMOB;

. MIPUMEHSTH TOX/IECTBEHHBIE TPe0Opa30BaHus BRIPAKCHUH TS PEIICHNS 3a7ja4d U3 Pa3IMYHBIX Pa3/IeNoB Kypca

. OBIIQIETh TNpPHEMaMH pPELICHUS YpaBHEHUIl, HEpaBEHCTB M CHCTEM YPAaBHEHHH; NPUMEHSTh ammaparT ypaBHEHHH A peleHUS
Pa3sHOOOpa3HbIX 3a/ad U3 MAaTEMATHKH, CMEXHBIX MIPEAMETOB, IPAKTHKH;

. NPUMEHSTH IpaduuecKre NpeCTaBIeHus 1JIsl HCCIeIOBaHHs YPABHEHNH, HEPAaBEHCTB, CUCTEM YPAaBHEHU, COlEpKAINX TapaMeTphl.

MPOBOIUTH UCCIICIOBAHUS CBA3aHHBIC C N3YYCHHUEM CBOWCTB (DYHKIIUI, B TOM YHCIIC C UCIOJIh30BAHUEM KOMIBIOTEPA;
UCIOJb30BaTh (DYHKIMOHATIBHBIC MPECTABICHUS i CBOMUCTBA (PYHKIUI IS pEIICHUS 338124 U3 PA3IMYHBIX Pa3/IeIOB MATEMATHKH.
chopMHpOBATH IPEACTABICHHUE O Mpeene GyHKINU B TOUKE;

HaYy4UTCA CIICHHUAJIbHBIM ITPpUEMaM PCIICHU KOM6I/IHaT0pHI)IX 3aja4,

XapaKTEPU30BaTh MPOIIECCHI U SIBIICHUSI, UMCIOIUE BEPOATHOCTHEIA XapakTep.

CrpykTypa Kypca

INoBTopenue anredpst 7-9 kiaccsl (84.)
Jenmumocts yncen (74.)

Mmuorounensl. Anrebpandeckue ypapaenus (144.)
CremneHsb ¢ IelCcTBUTENBHBIM TIOKa3aTeneM (134.)
Crenennas ¢pynaknus (134.)

[NoxazarensHas ¢pynkuwns (114.)
Jlorapupmuueckas pynxnms(l74.).
Tpuronomerpudeckue Gopmynbi(224.)
Tpuronomerpuueckne ypasuenus (20 u.)

[NHOACHUTEJIbBHAA 3AIINCKA




JanHas pabouasi mporpaMMa COCTaBJIeHa Ha OCHOBE (he/IepalIbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa, OCHOBE OCHOBHOM
oOpazoBatensHOU porpaMMbl MBOY CIINe2 TIpumepHO# mporpaMMBbl 10 MaTeMaTHKE CPEIHEro o01iero oopa3oBaHus U MPOrpaMMbl 1O
MaTeMaTHKe: ajireOpe ¥ HayajlaM MaTeMaTHU4ecKoro aHanusa , reometpuu 10-11 xnaccos (0a3oBblii ) aBTopoB FO.M.Konsrun, M.B.TkaueBa

B yueOHOM 1nane ais u3ydeHus areOpbl Ha yriyOJIeHHOM YpPOBHE OTBOJIMTCS 4 yaca B Heento B TeueHue 34 yueOHbIX Henenb. Beero 136 gacos.

O0mas xapakTepucTHKa y4e0OHOro npeaMera

MaTemaTtnyeckoe obpasoBaHue ABSeTCss 0653aTe/IbHOM 1 HEOTBbEMIEMOI YacTbio 06LLero 06pa3oBaHNSA Ha BCEX CTYMEeHAX
WwKonbl. ObyyeHMe MaTemMaTKe B CPEAHEN LLKONE HAaNPaBNeHO Ha AOCTUXEHE CNeAYHOLLNX ueaei:
8 Hanpae/seHUU NUYHOCMHO20 PA38UMUS:

dbopmMMpoBaHMe NpeaCTaBNeHNM O MaTeMATMKE Kak YacTy MUPOBOW KYNbTypbl 1 O MeCTe MaTeEMATUKN B COBPEMEHHOV
LMBUAN3ALNM, O CNOCOBAX ONNCAHNSE HA MAaTEMATUYECKOM A3bIKe SABNEHUN peasbHOro M1pa;

Pa3BUTNE NOTUYECKOTO U KPUTUUYECKOTO MbILUNEHWS, KYAbTYpPbl peun, CNOCOHBHOCTU K YMCTBEHHOMY 3KCMEPVIMEHTY;

bopmMmpoBaHMe NHTENNEKTYaNIbHOM YeCTHOCTU U 0O bEKTUBHOCTW, CMOCOBHOCTY K MPEOAONEHMIO MbICINTENbHbIX
CTepPEeoTMMNOB, BbITEKAKOLLMX N3 OBbIAEHHOIO OMbIT3;

BOCMUTAHME KauecTB JIMYHOCTY, 06ecneymBatoLmx CoOLManbHY MOBUIBLHOCTL, CNOCOH6HOCTL MPUHMMATL
CaMOCTOSITENIbHbIE peLUeHuns;

dbopMmMpoBaHMe KauecTB MbILLNEHNS, HEOBXOANMbBIX AN1S aAanTaunm B COBPEMEHHOM MHPOPMALIMOHHOM 0bLLeCTBe;

pa3BUTME MHTEepeca K MaTeMaTUYeCckoOMy TBOPYECTBY 1 MaTeMaTUYeCkmMX CNoCobHOCTe;
€ MemanpedMemMHOM HanpaeseHuu:

pa3BuUTVE NPeACTaBNeHUI 0 MaTeMaTKe Kak GopMe ONMrCaHua N MeToAe NMOo3HaHWS AeCTBUTENIbHOCT, CO3aHMe YCI0BU
NS MTPUOBpeTEHS ONbITa MaTEMATUYECKOrO MOAENVNPOBaHNS;

dbopMmpoBaHMe 06LLMX CTOCOBOB NHTENNEKTYaIbHOWN AeATeNbHOCTM XapaKTepHbIX 4151 MaTeEMATUKWN U SIBASIHOLLNXCS
OCHOBOW NO3HAaBaTENIbHOM KyNbTypbl, 3HAUNMOW ANS PA3/INUYHbLIX Chep YenoBeYecKon A4eaTeNbHOCTY;
6 npedMemHOM HanpaesieHuu:

oBflaZeHne MaTeMaTUYeCKUMM 3HAHUSIMU 1 YMEHNAMU, HEOBXOANMbBIMU A5 MPOAO/IKEHNSA 06pa30BaHUS, U3yYeHUs
CMEXHbIX ANCUMMNANH, MPUMEHEHNS B MOBCEAHEBHOW XM3HW;

co3zaHue pyHAAMEHTa AN MaTeMATLNYECKOro pa3BUTUS, GOPMUPOBAHNSA MEXAHM3MOB MbILLIEHUS, XapakTepPHbIX A5
MaTEMaTNYeCKON AeATeNbHOCTU.

CopeprkaHne MaTeMaTHIeCKOro oopa3oBanus B CpefHein wKkose ¢opMmpyeTcs Ha ocHoBe GyHAAMEHTaNbHOrO A4Pa LWKOJIbHOro
MaTemMaTn4eckoro o6pasoBaHuis. B nporpaMme oHO MpeACTaBieHo B BUAE COBOKYMHOCTU COAepXKaTe/bHbIX pPa3zAenos,



KOHKPETU3NPYHLLMX COOTBETCTBYHOLLUVE 610K PyHAAMEHTANbHOMO A4pa NPUMEHUTENIbHO K cpeHel wkone. NMporpamma
pernaMmeHTupyeT o6bem maTepurana, 06s3aTeNlbHOro 415 U3yyYeHs B CpejHel WKoe, a Takxke AaeT NpuMepHoe ero
pacrnpegenenne mexay 10-11 knaccamn.

CozepXxaHme maTemMaT4eCcKoro 0b6pasoBaHns B CpeAHelN LLKOole BKAKYAEeT Ciejytolme pasaenbl: areebpa, pynkyuu, Hayania
mamemamudecKkoco analu3d, 6epPOAmMHOCmMb U CmamucnuKda. Hapﬂp,y C3TVM B Hero Bk/IlD4YeHbI ABa AOMNOMHUTENbHbIX pa3,£|,ena: JocuKka u
MHOXMCECMBAd, MamemMamuKka 6 ucmopuieckom pazeumuu, YTO CBA3aHO C pea |/|3au,|/|e|7| u,ene|7| O6Ll.l,e- NHTENNEKTYa/IbHOIO
06LLEeKyNbTYPHOro pasBUTUA ydalmxcsa. CogepXaHuve Kaxaoro 13 3T1xX pa3gefioB pa3BopaydrBaeTCs B COAepXaTe/bHO-
MeToANYECKYH IMHNIO, MPOHM3bIBAOLLYIO BCe OCHOBHbIE pa3je/ibl COAepXaHNA MaTeMaTnyeckoro o0b6pasoBaHnsa Ha AaHHOWM
CTyrneHn obyyeHus.

CozepxaHue pasgena «Anrebpa» cnyXut 6a3on Ana Aa/ibHenLWwero n3yyeHus y4almmMmmnca MaTtemMaTkiy, CnocobCTByeT pasBuTUIo
NX NOTNYeCKOro MblwneHns, GOpMMPOBaAHMIO YMEHWS MOJIb30BaTbCA a/IrOPUTMaMK, @ TakxKe MPUobpeTeHro NPakTNYeckmnx
HaBbIKOB, HEOHXOAVMbIX B MOBCEAHEBHOW XN3HW. 3aBepLUEeHMe YNCI0BOW IMHUN: CUCTeMaTU3aLnsa CBeAEHNI O AeCTBUTEIbHbIX
ynciax, 0 KOMMAEKCHbIX YMcnax, 6osee CioXKHble BONPOCkl apudMeTukn: anroputm EBkinga, ocHoBHasa Teopema apndmeTrKi.
AA3bIK anrebpbl NogyepkmBaeT 3HaUeHe MaTeMaTUKM Kak A3blka A5 MOCTPOEHNA MaTeMaTU4YeCckmx Moener NpoLLeccos u
ABMIEHNI peanbHOro Mupa. B 3agaun n3ydeHnsa anrebpbl BXOAAT TakxKe pa3BuTre anropuTMMYECcKoro MbllLieHUs, Heob6X0o4MMOro,
B YaCTHOCTU, ANSA YCBOEHUS Kypca MHPOPMATKK, OBNaAeHUs HaBblKaMU AeAyKTUBHbIX paccyaeHn. NMpeobpasoBaHue
CUMBONbHbBIX GOPM BHOCUT cneundburnyeckmin Bknaj B passutmne BOOHpaxeHUs yyaLLmxcs, Nx crnocobHoOCTen K MaTemMaTn4ecKkomMy
TBOpYeCTBY. B cpegHelt WwKone matepman rpynnupyeTcss BOKPYr NpeobpasoBaHmns nppaLoHanbHblX, MoKa3aTe/bHbIX,
norapuemMmyeckmnx 1 TPUroHOMeTpUYeCcKX BblpaKeHNN.

CozepxaHue pasgena «PyHKLM» NPOAOIKAET NONyYeHMe WKObHMKAMMN KOHKPETHbIX 3HAaHWI O GYHKLUMM KaK BaxKHerLLeNn
MaTemMaTn4eckon Moaenn Ans onncaHnsa N NCCNefoBaHUS Pa3HOO6pPa3HbIX MPOoLLeCCoB. M3yyeHune 3TOro matepmana cnocobcTeyeT
Pa3BUTUIO Y YHaLLMXCA YMEHNSA NCMOMb30BaTh PasiyHble A3bIKM MaTeEMAaTUKKN (C/IOBECHbIW, CUMBONNYECKNIA, rpaduyeckinii),
BHOCUT BKJ1aZ, B QOpPMUPOBaHMeE NpeAcTaBieHni 0 PO MaTeMaTUKU B Pa3BUTUN LMBUAU3ALUN U KYNIBTYPbI.

Pa3gen «Havana matemMaTnyeckoro aHanumsa» CayxXuT 6a3on Ana npeactaBneHnii 06 OCHOBHbLIX MOHATUAX, NAesAX 1 MeToAaxX
MaTemMaTMyeckoro aHanmsa.

Pa3gen «BepossiTHOCTb 1 CTAaTUCTUKA» — 0bA3aTe/IbHbI KOMAOHEHT LWKO/IbHOro 06pa3oBaHns, YCUANBAKOLLNIA ero NpuknagHoe 1
npakTMyeckoe 3HaveHve. DTOT MaTepuan HeobxoamM npexae Bcero 419 GopMmnMpoBaHNS y ydamxes GyHKLNOHAIbHOM
FPAaMOTHOCTM YMEHWNIA BOCAPUHNMATb U KPUTUYECKM aHaIn3npoBaTb MHGOPMaLMIO, NPeACTaBAeHHY0 B Pa3inyHbiX popmax,
MOHVIMAaTb BEPOSATHOCTHbLI XapakTep MHOTMMX peanbHbIX 3aBUCMOCTeN; AN GOpMMPOBaHNA NpeACcTaBieHNIA O NpoLeccax n
ABIEHUNSAX, MEKLLMX BEPOATHOCTHBIM XapakTep, O CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B peasibHOM MUpe, 06 OCHOBHbIX MOHATUAX



31eMeHTapHON TeopUN BEPOSTHOCTEN; yMEHNM HAaXOANTb U OLEHVBaTb BEPOATHOCTW HACTYMI€HNS COBbITUIA B MPOCTENLLNX
NPaKTUYECKMX CUTYaLUMAX U OCHOBHbIE XapaKTepUCTUKK CNyYalHbIX BENYNH.

Mpn N3y4yeHnn CTaTUCTUKN N BEPOATHOCTU PaCLLUMPAIOTCA MPeACTaBNeHVs O COBPEMEHHOW KapTUHe M1pa 1 MeToAax ero
nccnefoBaHvsa, popmmpyeTcss MOHUMaHWe POJIN CTaTUCTUKM KakK MCTOYHKKA COLManbHO 3HAUMMOM MHboOpMaLnm
3aK1a4bIBaOTCA OCHOBbI BEPOATHOCTHOMO MbILLUIEHUS.

OcobeHHOCTbIO pa3gena «J1ormka n MHOXeCTBa» ABASETCA TO, UTO NPeACTaB/NeHHbIN B HEM MaTepuan npermyLLecTBeHHO
N3yyaeTcsa N NCNONb3yeTCs pacnpeseneHHO — B X04e PacCMOTPeHUs pPas3/inyHbIX BONPOCOB Kypca. COOTBETCTBYHOLLMIA MaTepuan
HaueneH Ha MaTemMaTnyeckoe pasBuUTMe yyalmxcs, GOPMMUPOBAHME Y HUX YMEHMSA TOYHO, CKATO U ACHO 13a1aratb MbICAV B YCTHOW
N MUCbMEHHOIN peun.

Pa3gen «MaTtematurka B UICTOPUYECKOM Pa3BUTUN» NpejHa3HaueH 4189 GopMrUpoBaHNA NpeacTaBNeHUiA 0 MaTeMaTrKe Kak YacTu
YyesoBeYeCcKon KynbTypbl, 415 06LLEero pa3sBuUTUS LLUKOJbHUKOB, A5 CO34aHNSA KYNbTYPHO-UCTOPUYECKON cpesbl 0byyeHns. Ha
Hero He BblfenaeTcs cneyyanbHbIX YPOKOB, YCBOEHME ero He KOHTPOAMPYeTCH, HO CoAepXaHme 3TOro pasjenia opraHmyHo
NPUCYTCTBYET B y4ebHOM npoLiecce Kak CBOero poAa ryMmaHmTapHbli GOH Npm paccMOTPeHUM NpobaemMaTrkm OCHOBHOIO
coZep>XaHust MaTeMaTUYeCcKoro obpa3oBaHus.

Tpe6oBaHUA K pe3y/ibTaTaM 06yvyeHNs1 1 OCBOEHUIO CoAepXKaHUA Kypca

N3yueHne MaTtemMaTnKN B CpesHei LLKOoNe faeT BOSMOXHOCTb 0OyYaroLWLMMCA 4OCTUYb CIefyoLWX pe3ynbTaToB PasBUTUS:
6 IHYHOCMHOM HaAnpaejilenuu:

cHOpPMUPOBAHHOCTL LLeIOCTHOrO MUPOBO33PEHVS, COOTBETCTBYHOLLErO COBPEeMEeHHOMY YPOBHHKO Pa3BUTUSA HayKW U
06LLecTBEeHHOM NPaKTUKK;

yMeHue ACHO, TOYHO, FPaMOTHO M31araTb CBOW MbIC/IN B YCTHOM N MNCbMEHHOM peyn, MOHMAaTb CMbIC/ MOCTaBAEHHOV
3aZlaun, BbICTPaMBaTb aprymMeHTaumio, NpuBOAUTL NPUMepPbl 1 KOHTPNPUMEpbI;

KPUTUYHOCTb MbILLIEHWS, YMEeHMe pacno3HaBaTh I0MMYeck HeKOPPEeKTHbIe BbICKa3blBaHWNSA, OTAMYaTb rmnoTesy oT $akTa;

npescTaBneHne 0 MaTeMaTUYeCcKom HayKe Kak chpepe yesioBeyeckom JeaTenbHOCTK, 06 3Tanax ee passutus, o ee
3HaYMMOCTU AN1S Pa3BUTUSA LNBUAN3ALNN;

KpeaTMBHOCTb MbILUIEHUS, NHULMATMBA, HaXOAUNBOCTb, aKTUBHOCTb NPUY peLleHn MaTeMaTuyecknx 3asay;

yMeHVie KOHTPONIMPOBaTb NPOLLECC N pe3ynbTaTt y4ebHON MaTeMaTyeCckon AeaTenbHOCTY;



CNOCOBHOCTb K 3MOLIMOHAa/IbHOMY BOCMIPUATUIO MaTeMaTUYeCKnX 06eKTOB, 3aaY, peLleHnin, paccyXaeHnin;
€ MemanpeoMemHOM HaNpPae/sneHuu:

npeAcTaB/ieHNs 06 naeax 1 o MeTofax MaTeMaTUKKM Kak YHUBEPCaIbHOM fi3blke Hayku U TeXHUKW, CpescTBe
MOZEeNNPOBaHUSA ABNEeHNN 1 MPOoLeccoB;

yMeHVie BUAeTb MaTeMaTUYeCcKyro 3a4a4y B KOHTEKCTe MpobaeMHON CUTyaunmy B APYrxX AUCUUMINHAX, B OKPYXXaroLLel
XU3HW;

YMeHMe HaXx04UTb B Pa3NIVYHbIX UCTOYHNKAX MHGOPMALNIO, HEOBXOAMMYIO ANA pPeLleHNsa MaTeMaTnyeckux npobnem,
npeAcTaBATb ee B NOHATHOW GopMe, MPUHMMATh peLleHie B YyC/1I0BUAX HEMONHOW U N36bITOYHOW, TOUHOW 1 BEPOSITHOCTHOM
NHPopmauny;

YMeHVie MOHNMAaTb 1 UCMOJIb30BaTb MaTtemMaTnyeckre cpescTBa HarnagHocT (rpadumkm, gnarpamMmmel, TabauLbl, CXeMbl
Ap.) ANA NANOCTPALNA, MHTepnpeTaumny, aprymeHTaumm;

yMeHVe BblABUraTb rmMnoTesbl NPy peLleHn y4ebHbIX 3a4a4, MOHUMAaTb HEOHBXOANMOCTb 1UX MPOBEPKY;

yMeHVie MPUMeHATb NHAYKTUBHbIE U AeJyKTVBHble CNOCObbl PacCy>XXAeHW W, BUAETb Pas/inyHble CTpaTernmn peLlleHmns 3aay;

MNOHMMaHMe CyLLHOCTV anropUTMNYECcKNX NpeanncaHnii u ymeHve AericTBoBaTb B COOTBETCTBUM C NPea/IoKeHHbIM
anropnuTMom;

yMeHMe CaMoCTOATe/IbHO CTaBUTb Lien, BblIbUPaThb 1 CO34aBaTb aAropuUTMbl A/18 peLleHns y4ebHbIX MaTeMaTnyeckmnx
npobnewm;

yMeHWe MNaHnpoBaTh U OCYLLLeCTBAATL AeATEe/IbHOCTb, HaMpaB/IeHHYH Ha peLleHre 3a4a4 NCCnefoBaTe/IbCkoro xapakrepa;

CPOPMUPOBAHHOCTL YHebHOW 1 06LLEeNo/ib30BaTeIbCKOM KOMMETEHTHOCTY B 06/1aCTV UCMOIb30BaHUSA MHGOPMaLMOHHO-
KOMMYHUKALMOHHbIX TEXHONOMUIA;

6 npedMemHOM HanpaesieHuu:
YUYEHUK HayuuTcs:

° ONEpUPOBATh TOHATHEM «pajUaHHas Mepa YIJIa», BBINOJHATH NPeoOpa3oBaHUs paJUaHHONM Mepbl B TPaJyCHYI0 M TpajyCHOW Mephbl B
paguaHHyIo;

° ONEPUPOBATH MTOHATUSAMHU: KOCUHYC, CHHYC, TAHT€HC, KOTAHI'€HC YIJla [I0OBOPOTA, apKKOCHHYC, aPKCUHYC, APKTAHT'€HC U apKKOTAHI'€HC;

° OTIEPUPOBATH MOHATHEM KOPHS /1-CTEIICHH, CTETIEHHU C PAllMOHAIBHBIM ITOKa3aTeNIeM, CTETICHHU C ICHCTBUTENILHBIM TIOKa3aTeseM, Jiorapupma;

o MPUMEHSTDH [OHSITHE KOPHS 7-CTENEHU, CTEINIEHU C PallMOHAJIBHBIM [10Ka3aTeleM, CTENEHH C JeHCTBUTEIbHBIM MTOKa3aTeleM, jJorapudma u ux

CBOIICTBa B BBIYMCIICHUSAX U IIPHU PELICHUH 33]1a4;

. BBITIOJTHATH TOKJECTBEHHbIE MPE0Opa30BaHMsI BEIPAKEHUI COJlepKalINX KOPEHb 1-CTEIIEHH, CTENCHH C pallMOHAIbHBIM IOKa3aTeeM, CTEIeHH
C ICHCTBHUTENBHBIM MTOKa3aTeJIeM, JIOTapu(M, TPUTOHOMETPHUIECKUX BBIPAKECHUN

° peliaTh panroHalIbHbIE, TPUTOHOMETPUYECKHE YpaBHEHUs, IPOCTEeHIINe UppallioHalIbHbIE, IOKa3aTeIbHbIe, JorapuMUIecKue ypaBHEHHS



o pemaTh palroHaJbHbIE HEPABEHCTBA U MX CHCTEMBI; MPOCTEHIINE MOKa3aTelbHbIe, JOrapupMHUUECKUE U TPUTOHOMETPUIECKHE HEPAaBEHCTBA;
peliaTb HepaBeHCTBA METOIOM UHTEPBAJIOB

o pelaTh TEKCTOBBIE 3a/1a4i apu(hMETHIECKIUM CITIOCOOOM, C TIOMOIIBIO COCTABIICHHS U PEIICHUS] YPAaBHEHUI 1 HEPABEHCTB;

o UCTOJIb30BaTh aJNreOpanyecKuil S3bIK JUIS OMUCAHUS TPEIMETOB OKPYXAIOIIEro MHUpPa M CO3[JaHHE COOTBETCTBYIOIIMX MAaTEMaTHYECKUX
MOJICIIEH;

. MIOHUMATh U UCTIOJIb30BaTh (PYHKIIMOHAIBHBIC TTOHATHS, S3bIK (TEPMHUHBI, CHMBOJIHYECKHE 0003HAUCHMUS);

o BBINIOJTHATH MOCTPOEHUS TpaduKoB HYHKIHH C TOMOIIBIO0 TEOMETPUYECKUX MPeoOpa30oBaHMii;

J BBINOJIHATE TIOCTPOGHMS T'Pa(UKOB BHIA y=4 X , CTENEHHBIX, TPUTOHOMETPUUECKHX, OOPATHBIX TPUTOHOMETPHUECKHX, MOKA3ATENbHBIX H
norapupMuIecKuX (QPyHKITUH;

. MOHMMATh (YHKIMIO KaK Ba)KHEHIIYI0O MaTeMaTUYeCKYI0 MOJEb [UIsl OMHCAaHUS MPOILIECCOB U SIBJICHUN OKPY’KAIOLIEro MHUpa, MPUMEHSATH
(YHKINOHAIBHBIN A3BIK 11 ONMCAHUS U MCCIIEOBAHUS 3aBUCUMOCTEN MKy GU3NUYECKUMU BEIMYUHAMM.

. peraTh KOMOMHATOPHBIE 3a/1a4X Ha HaX0XKJIEHHE KOJIMYeCTBA 0OBEKTOB MM KOMOMHALNIA;

. npuUMeHsTh popmynry 6uHOMa HeloToHa As1st mpeoOpazoBaHMs BbIpaXKEHUH;

. HCIOJIb30BaTh METO/l MATEMAaTHUECKOW MHAYKIUH [T JOKA3aTeIbCTBA TEOPEM U PELLCHHs 3a1a4;

o HCIOJIb30BaTh CIIOCOOBI MPEACTABICHUS M aHAJIN3a CTATUCTUYECKHUX JIaHHbBIX;

. BBIMOJIHATH ONEPALK HaJl COOBITUAMU U BEPOSATHOCTSIMH.

YYE€HUK MOJYIUT BO3IMOKHOCTD HAYUUTHCH:

o BBINIOJIHATH MHOT'OLIIArOBBIE IPE0OPAa30BaAHUS BHIPAKEHUH, IPUMEHATH IIUPOKHUI HaOOp cIoco00B U MPUEMOB;

. MIPUMEHSTH TOXKJIECTBEHHBIE TPEOOPA30BaHNUs BBIPAKEHUM JIUIs pElIeHNs 3a/1a4 U3 Pa3IMYHbIX pa3/IesioB Kypca

. OBJIAJICTh NPUEMAaMH pEIICHUs YpaBHEHUH, HEPABEHCTB M CUCTEM YPaBHEHHI; MPUMEHSTH anmapar ypaBHEHUN Ui pelieHus] pa3HooOpa3HbIX
3a]a4 U3 MaTeMaTHKH, CMEXXHBIX [TPEIMETOB, IPAKTUKU;

° MIPUMEHSTDH rpaduueckre mpeICcTaBIeHUs sl UCCIeI0BaHUS YpaBHEHH, HEpaBEHCTB, CUCTEM YpaBHEHH, COIepIKAIUX MTapaMeTphl.

o MIPOBOAMTDH UCCIIEIOBAHUS CBSI3aHHBIE C M3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCJIE C UCIIOJIb30BAHUEM KOMITBIOTEPA;

o UCIOJIb30BaTh (DYHKIIMOHATIbHBIE IPEJICTABICHUS U CBOICTBA (PYHKIMN Ui peIlIeHus 3a7a4 U3 Pa3INyHbIX Pa3/IeIOB MATEMaTHKU.

. chopMHUpOBaTH IMpe/icTaBICHHE O Mpezeie QYHKIUN B TOUKE;

o HAYYUTCS CHEIMaIbHBIM IIPHeMaM pelIeHrs KOMOMHATOPHBIX 3a/1a4;

° XapaKTEPHU30BaTh MPOLIECCHI U SBICHUS, UMEIOIINE BEPOSATHOCTHBIN XapakTep.

Copeprkanue mporpaMmbl



IToBTOpenue anredpsnl 7-9 Kiaaccsl -8 yacos.

OcnosHas yenv - 0000IUTHh U CUCTEMATH3UPOBATh 3HAHUS 00 anreOpanyecKrX BhIPaKEHUSX; JTMHEHHBIX, KBaJPAaTHBIX yPaBHEHUSAX, HEPABEHCTBAX,
cucTeMax; HOBTOPUTH MOHITUS apu(PMETUUECKON U T€OMETPUYECKOI Mporpeccuid, ChOpMHUPOBATE MOHATHE CI0KHBIX MPOLEHTOB. II0BTOPUTH MOHATHS
MO/Ibl, METUAHbI, CPETHETO apH(PMETHIECKOT0, pa3Maxa, OTHOCHUTEIBHON YaCTOTHI COOBITHS.

JleaumocTh Yncesa” 7 4acoB.

IlonsiTHE AETMMOCTH. ILGJII/IMOCTB CYMMBI U IPOU3BCICHUA. I[CJ'ICHI/IG C OCTaTKOM. HpI/ISHaKI/I JCINMOCTH. CpaBHeHI/IH. Pemenue ypaBHCHI/Iﬁ B IICJIBIX
quciaax.

OcHoOBHas [ECJIb — O3HAKOMMUTL C MECTOJaMH PCHICHUS 3a/la4 TCOPUN YUCLCII, CBA3AHHBIX C IMOHATUCM ACIIMMOCTH.
MHorouiiensl. Aiuredpandeckne ypapHenus - 14 yacos.

MHorounensl ot ojiHOro nepemeHHoro. Cxema ['opuepa. Muorounen P (x) u ero kopens. Teopema Besy. CnenctBus u3 reopemsl Besy.
Anrebpanyeckue ypaBHeHuUs. [lenrMocTh IBywIeHOB X' £ a" Ha X + a. CUMMeTpruYecKre MHOTOUJIEHBl. MHOTOUJIEHBI OT HECKOIBKUX TIEPEMEHHBIX.
@opMyIIbl COKPAIIEHHOTO0 YMHOXEHUS Uil cTapmux crerneHeil. bunom Hetotona. CucreMsl ypaBHEHUIA.

Ocnoenas yenb — 00OOIIUTH U CUCTEMAaTU3UPOBATh 3HAHHSI O MHOTOUYJIEHAX, U3BECTHBIE U3 OCHOBHOM IIKOJIbI; HAYYUTh BBIIOJIHATD JeJIEHUE
MHOTOYJICHOB, BO3BE/ICHUE JIBYWICHOB B HATYPAIBHYIO CTEIICHb, PelIaTh aNreOpaniecKrue ypaBHEHUs, UMEIOIINE 1IeIble KOPHHU, pelIaTh CHCTEMBI
YpaBHEHUH, COJEpKAIINE YPAaBHEHUS CTENICHH BBILIIE BTOPOW; 03HAKOMUTD C PEILIEHUEM YpaBHEHHI, UMEIOIIUX pallOHaIbHbIE KOPHHU.

Ha xoHKpeTHBIX mprMepax MMOKa3bIBaeTCs, Kak nojyyaeTcs popMyiia AeeHus: MHOrowieHoB P(x) = M(x) O(x) 1 Kak ¢ ee IOMOIIbLI0 MOKHO
IPOBEPUTH PE3yJIbTAThI ICJIEHUs] MHOTOYICHOB. DTa (hopMysia IPUHUMAETCS B KAUECTBE ONPEENICHHs Olepaltu AeJIeHNUs MHOTOWICHOB IO aHAJIOTHH
C JIeJICHUEM HaTYPaJbHBIX YHCEN, C KOTOPHIM ydalluecs 3HAKOMUIIACH B Kypce apru(pMETHKH.

CreneHs ¢ IeHCTBUTEJALHBIM MOKa3aTejaeM — 13 yacos.

JeiicTBuTenbHble yncia. beckoneuHo yObIBaroas reoMeTpruueckas nporpeccus. Apudmernueckuii KopeHb HaTypajibHOU creneHu. CTeneHs ¢
HaATypaJIbHBIM U J€UCTBUTEIBHBIM IT0KA3aTEISIMU.

Ocnosnast yeab — O00OOIIUTh U CUCTEMATU3UPOBATh 3HAHUS O JCHCTBUTEIBHBIX YUCIIAX; CHOPMUPOBATH IOHATHE CTCTICHH C JCHCTBUTEIHLHBIM
MoKa3aTesieM; Hay4YUTh IPUMEHATh ONpeeNieHus: apu(h)MEeTUIECKOro KOPHS U CTETIEHH, a TAK)KE UX CBOIMCTBA MPU BBIMOJTHEHUN BBIUMCICHUN U
npeoOpa30BaHUM BBIPAKECHUH.



Crenennas pynkuusi — 13 yacos.

Crenennas ¢pyHKUus, ee CBoWcTBa U rpaduk. Bzaumuo oopatubie GpyHkimu. Crnoxuable QyHKIu. poOHo-nuneiitHas GyHkius. PaBHOCHIIbHBIE
ypaBHEHUs U HEPABEHCTBA. MppannoHanbHble ypaBHEHUS. MppanroHanbHble HEPaBEHCTBA.

Ocnoenas yenb — 000OIIUTH U CUCTEMAaTU3UPOBATh U3BECTHBIE U3 Kypca alnredpbl OCHOBHOM IIKOJIbI CBOMCTBA (PYHKIIMIA; U3YyUUTh CBONCTBA
CTETIEHHBIX (PYHKIMI U HAYYUTh NPUMEHATH UX IPU PEIICHUN YPaBHEHUH U HEpaBEHCTB; C(HOPMUPOBATH MOHATUE PABHOCHIIBHOCTH YPaBHEHUH,
HEPABEHCTB, CUCTEM YpPaBHEHHUH U HEPABEHCTB.

IToxa3arenbHas pynkuusi — 11 yacos.

[TokazarenbHas ¢yHKIMA, ee cBoiicTBa U rpaduk. Ilokasarensuble ypaBHeHHs. [loka3arenbHble HepaBeHCTBA. CHCTEMBI MOKA3aTENIbHBIX YPABHEHUH 1
HEPABEHCTB.

OcHoBHas 11€71b — U3Y4YUTh CBOMCTBA MOKAa3aTeNbHON (QYHKIMH; HAYYUTh PEIIaTh OKa3aTeJIbHbIE YPaBHEHHsI U HEPABEHCTBA, CUCTEMBI
[IOKa3aTEIIbHBIX YPABHEHUM.

Jlorapupmmnueckas pyukuus — 17 yacos.

Jlorapudmel. CBoticTBa morapudmos. [ecsatuunsie u HaTypanbHbie JorapudMel. Jlorapudmudeckas QyHKIus, ee CBOMCTBA U TpaduK.
Jlorapugmuueckue ypaBHeHus. Jlorapudmuueckie HepaBeHCTBA.

OcHoBHas 11e71b — c(OPMHUPOBATH NOHATHE JOrapudma yucia; Hay4uTh IPUMEHATh CBOMNCTBA JIOrapu(pMOB IIPU PELICHUN YPaBHEHUH; U3YyUUTh
cBoiicTBa orapu@mMuueckoi GyHKIMN U HAy4YUTh IPUMEHATh €€ CBOWCTBA MIPU PEIICHUH JIOrapu(pMUIECKUX YPaBHEHUN U HEPABEHCTB.

Tpuronomerpnueckue popmyJibi- 224aca.

Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHaT. OnpeneneHue cuHyca, KOCHHYca U TaHTeHca yIila. 3HaKU CHUHyca, KOCUHYCca U
TaHT'€HCA. 3aBUCUMOCTb MEKYy CHHYCOM, KOCHHYCOM M TAHT€HCOM OZHOI0O M TOro ¢ yria. TpuronoMerpuueckue ToxxaecTsa. CHHyC, KOCHHYC U
TaHT€HC yTJ0B oc U -a. ®opmyisl ciokeHns. CHHyC, KOCUHYC U TaHT€HC ABOMHOTO yriia. CHHYC, KOCHUHYC U TaHT€HC MIOJIOBUHHOTO yriia. @opMyJisl
npuseneHusa. Cymma 1 pa3HOCTb cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. [Ipon3Benenne CMHyCOB U KOCHHYCOB.

OcHoBHas 11€71b — CPOPMUPOBATH OHATHUS CUHYCA, KOCUHYCA, TAHICHCA, KOTAHT'€HCA YHUCIIa; HAYYUTh IPUMEHATH (OPMYJIbI TPUTOHOMETPUHU IS
BBIUUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKUUI U BBINOJIHEHHS TPe0Opa30BaHNil TPUTOHOMETPUUECKUX BBIPAXKEHUH; HAYUYUTh peIlaTh
[IPOCTEHIINEe TPUTOHOMETPUYECKUE YPaBHEHUS SInX = a, cosx =amnpua= 1, -1, 0.



Tpuronomerpuueckne vypapuenus — 20 4acos.

VYpaBHeHUs cosX = a, SinxX = a, tgx = a. TpUroHOMeTpUYEeCKHEe ypaBHEHUS, CBOJAIIUECS K anredpandeckuM. OTHOPOAHbIE U JIMHEHHbIE YpaBHEHHUS.
MeTo/1p1 3aMEHbBI HEU3BECTHOIO U PA3JIOKEHUS Ha MHOKUTENIU. MeTo | OLIleHKH JIEBOM U MPaBOi YacTell TPUTOHOMETPUUECKOro ypaBHeHUs. CHCTEMBI
TPUTOHOMETPUYECKUX YPAaBHEHUU. TPUTrOHOMETPUUECKUE HEPABCHCTBA.

OcHoBHas ociap — C(bOpMI/IpOBaTB MOHATHA apKCHUHYCA, APKKOCHUHYCA, APKTAHI'CHCA YHCJId; HAYYHUTDb PCIIATh TPUTOHOMCTPHUUCCKUC YPABHCHUA U
CUCTCMBI TPUTOHOMETPUICCKUX ypaBHCHHﬁ, HCIIOJIb3YA PA3JIMYHBIC IPUEMBI PCIICHUS; O3HAKOMUTH C IpUEMaMHU PCIICHUA TPUTOHOMCTPHUICCKUX

HCPAaBCHCTB.

IToBTOpEHNE KYPCA AJIredpbl 1 HAYAJ MAaTEMATHYECKOr0 aHaan3a-11 yacos.

OcHOBHas 11€J1b - TOBTOpPEHNE, 0000IIEHNE 1 CUCTeMAaTH3allvs 3HAaHUH, YMEHHI 1 HaBBIKOB 3a Kypc anreopsl 10 kiacca.
TemaTnueckoe NJIaHMPOBaAHHE
IToBTOpenue anredps 7-9 knacce (84.)
Jenumocts yucen (74.)
MHuorounensl. AnreOpandeckue ypaBaeHus (144.)
CreneHb ¢ ICUCTBUTEIIBHBIM MTOKa3aTenem (134.)
Crenennas ¢pynkuus (134.)
[ToxazatenpHas GhyHkuus (114.)
Jlorapudpmuueckas pyukums(174.).
Tpuronomerpuueckue Gpopmysi(224.)

Tpuronomerpuyeckue ypaBHeHus (20 u.)



[ToBTOpEeHME Kypca anreOpsl M Hayan MaremaThuueckoro aHaiusa(lly.)

MynununaipHoe O0r0KeTHOE 00111e00pa30BaTeIbHOS YUPEIKICHHUE
cpennss mkojia Ne 2 r. Bszpmbl CMosI€HCKOM 001acTH



PABOYAS ITPOT'PAMMA

no _ reoMeTpuu mias  10A  kiacca

Ha 2019/2020 y4eOHbIil roj

Yuumens bonnaps T.1O.
CornacoBaHo [Ipunsito YTBEpKIAECHO
Ha 3aceJaHuu Ha 3aceJaHuu MPUKA30M JUPEKTOPA
METOAUYECKOTO COBETa MeJarorudecKoro CoBeTa MBOY CIII Ne 2
MBOYVY CII Ne 2 MBOY CII Ne 2 r. Ba3pMbI
I. BA3pMEBI r. Ba3pMBbI CMoseHCKO# o0nacTn
CMoJIeHCKO# 001acTH, CMoeHCKo# o0acTy, Ne 114/01.09 ot 30.08.2019
rpotokosn Ne 1 ot npotokos Ne I or
30.08.2019 30.08.2019
AHHoTauus K padoueii mnporpamme no npeamery «I'eomerpus)
Hasanmne xypca «I"eomerpusi»
Knacc 10 A
KonunuecTBo yacoB 68
CocraBuTelnb Bbonpaps T.1O.
Peammzyemsrit YMK T'eomerpmst 10-11. Yaebuuk muis o6meo0pa3oBaTeIbHBIX yupexaeHui. ba3oBslit u npodmisHb ypoBHE. M: [IpocBemenue 2017




Llenb kypca

® OCO3HAaHUE MAaTEMATUKH KaK €IMHON MHTErPUPOBAHHON HayKH, OJHOM U3 COCTaBHBIX 4aCTEH KOTOPOH SIBIAETCS T€OMETPUS;

® DPa3BUTHE JIOTHYECKOTO MBIIIICHUS, TPOCTPAHCTBEHHOTO BOOOPA)KEHWS, AITOPUTMHUYECKON KyJIbTYPHl, KPHUTHYHOCTH MBIIIICHUS Ha YpPOBHE,
HEOOX0ANMOM JyIst 0OyUCHHUS B BBICIIEH IIKOJIE TI0 COOTBETCTBYIOLIEH CIIEUANBHOCTH, B OyaymeH npodecCnOHaIbHOM AeITENbHOCTH;

® OBJIJICHHE TECOMETPUYECKUMH 3HAHUSAMHU M YMEHHSMH, HEOOXOJMMBIMH B IIOBCEJHEBHOW >KM3HHM, JUII M3YYCHMS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JWICIIUIIINH, JUIS TIPO/IOJDKEHHS 00Y4EHHS B BBICILIEH IIIKOJIE;

® BOCIIMTaHHE CPEICTBAMH T€OMETPHUHN KYJIbTYphI JIUYHOCTH: OTHOIICHUS K MaTeMaTHKE KaK 4acTH OOLIeYeTIOBEUECKOH KyIbTyphl: 3HAKOMCTBO C UCTOpHEH
Pa3BUTHsI MAaTEMATHUKH U T€OMETPHH B T.U., IBOJIIOIMEI MaTeMaTHUECKUX HJIeH, TOHUMaHHsI 3HAaUMMOCTH MaTeMaTHKH JUlsl O0LIECTBEHHOTO MPOorpecca.

Cpok peanm3aruu
IIPOTPaMMBI

1 rox

Mecto y4eGHOTO
npenMera B yueOHOM
IIaHe

Yraybnennslii yposens: 10 kiace — 68 qacoB(2 yaca B HEAEIIO)

Pe?)yJ'II)TaTI)I OCBOCHHA

Yuenuk Hay4UTCA:

y4e0HOTO MpeaMeTa U TI0JIB30BATHCS S3BIKOM T€OMETPHUH AJIsI OTMMMCAHUS TTPEIMETOB OKPYIKAIOIIETO MUPA U MX B3AMMHOTO PACIIOJIOKECHHUS,
(TpeboBanus K U pacro3HaBaTh Ha YEPTEKAX U MOEISX POCTPAHCTBEHHBIC (DOPMBI; COOTHOCHThH TPEXMEPHBIC 00BEKTHI C UX OMUCAHUSIMH, U300PAKECHISIMH;
BEIITYCKHUKY) U OIIHCHIBATH B3aUMHOE PACIIOJIOKEHHE MPSIMBIX M INIOCKOCTEH B MIPOCTPAHCTBE, APTyMEHTHPOBATH CBOU CYXKIEHHS 00 3TOM PacIiOIOKEHHH;
U AHATM3UPOBAThH B IPOCTEHIINX CITydasX B3aMMHOE PACOI0KEHHE 0OBEKTOB B IPOCTPAHCTRE;
U CTPOHTH MPOCTEHIINE ceUeHHUs KyOa, IPU3MEBI, TUPAMHUIEL,
U HCTOJIB30BaTh MPH PEIICHUN CTEPEOMETPHUCSCKUX 3a7a4 INITAHUMETPHUICeCKHEe (PaKThl U METO/EI;
U COOTHOCHTBH IUIOCKHE T'COMCTPHUCCKUEC (QHUIYPHI M TPEXMEPHbIE OOBEKTHI C WX ONUCAHHUSIMHU, YCPTSIKAMHU, H300pPAKCHUSIMU; Pa3IU4aTh U
aHAITM3UPOBATh B3aUMHOE PACIOJIOKECHUE QUTY;
U n300pakaTh FrEOMETPHUCCKUE (PUTYPHI, MHOTOIPAHHHUKH U TeJIa, BBIMOJIHAThH YSPTEIK 10 YCIOBHUIO 3a1a4H;
U peliaTh reOMETPHYCCKUE 3aauM, OMHUPAsICh HAa M3YyUYCHHBIC CBOWCTBA IJIAHUMETPUYECKHAX W CTEPEOMETPHUYCCKHX (DHTYp M OTHOIICHHHA MEKIY
HUMH, IPUMEHSS anreOpandeckuii ¥ TPUTOHOMETPUUICCKHUN amiapar;
U MIPOBOIUTH JOKA3aTENbHBIE PACCYKACHUS MIPH PEIICHUHN 3a1a4, TOKa3bIBaTh OCHOBHBIE TEOPEMEBI KypCa;
U BEIYUCIIATh JIMHCWHBIC JJIECMEHTHI M VIl B TPOCTPAHCTBEHHBIX KOH(PUTYpaIMAX, IUIOMAIN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI M HUX
MPOCTEHIINX KOMOWHAITHIA;
o MIPOBOJIUTH JIOKA3aTENbHbBIC PACCYKICHUS B XOJ€ PEIICHUS 3a1a4.
Y4eHHUK TOTYyYUT BO3MOKHOCTh HAYUYUTHCS
U OBJIAJIETh METOJIAMH PEIICHUS 3a/1a4 Ha BEIYUCIICHHUE U JJOKa3aTelIbCTBO;
U MIPUOOPECTH OMBIT MPUMEHEHHS aIreOpanyeckoro ¥ TPUrOHOMETPUYESCKOI0 aniapaTta U UaeH ABUKCHHUS IPU PEIICHHH T€OMETPHUYCSCKUX 3a7ay;
U CTPOHTH CIIOKHBIE CEYCHUSI MHOTOTPAaHHUKOB
U HCTIOJIF30BaTh IPHOOPETCHHBIC 3HAHUS IS MICCIIeIOBAHUS (MOICITMPOBAHNUS) HECIIOKHBIX TPAKTUYECKUX CUTYaIlHil HA OCHOBE U3yUEHHBIX (hOPMYIT
Y CBOWCTB (uryp;
U HCIOJBH30BaTh MPUOOPETCHHBIC 3HAHUS Ul BRIYMCICHUS TUTOMIA/ICH MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEHICHUH MPaKTHYSCKUX 3aiad,
UCTIONB3YS PU HEOOXOAMMOCTH CIIPABOYHUKH U BHIYHUCITUTEILHBIC YCTPOICTBA;
U MPUOOPECTH OIBIT HCCIICOBAHUS CBOMCTB MPOCTPAHCTBEHHBIX (DUTYD C IOMOIIBIO KOMITBIOTEPHBIX IIPOTrPaMM;
U TIPHOOPECTH OTBIT BBHITIOJHEHUS TIPOSKTOB.
CrpykTypa mpeamera IToBTOpenue Kypca miannMerpuu (3 gaca)

Beeacnne (4 gaca)
[MapamnensHOCTD NPSAMBIX U TUTOCKOCTeH (18 gacoB)
[lepneHaMKyISIPHOCTD NPSAMBIX M IIocKocTei (18 gacos)




Muororpanauku (13 yacoB)
Bekrops! B ipocTpancTse (6 9acoB)
Ob6o06maromee moBTOpeHue (6 9acoB)

MNOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpaMma 1o reometpun papadoraHa Ha ocHOBe DeepalibHOr0 rocy1apCTBEHHOTO
00pa30BaTeNLHOTO CTAHAPTA CPEIHETO 00IIero 00pa3oBaHus, Ha OCHOBE TPUMEPHOI

[TporpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS M0 MATEMATHKE U C YIETOM aBTOPCKOH mporpammel o reomerpun s 10-11 kmaccos (aBropsr — JI.C.
Artanacsan, B.®. byty3oB

, C.b. Kagomues u np. — 2-e uznanue. — M.: [Ipoceemenue, 2015), yuebnoro mana MbOY CI Ne 2 r. Bsizembl CMoOJIEHCKOM 0071aCTH



Heﬂl/l H3Yy4YCHUHA IMpeaMeTa
® OCO3HaHME MAaTEMATUKH KaK €IMHON MHTEIPUPOBAHHOM HAYKH, OJJHOM U3 COCTaBHBIX YaCTEH KOTOPOH SBISETCSA FEOMETPHS;

® pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS, AITOPUTMUYECKOM KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE,
HE0OXO0IMMOM JJIsl OOYYEHHUS B BBICIIEH IIIKOJIE IO COOTBETCTBYIOLIEH CIIEIMAaIbHOCTH, B OyAyIIel mpodecCHOHANbHOM NesITeIbHOCTH;

® OBJIaACHUE I'COMETPHUYCCKMMHU 3HAHUSIMU M YMCHUAIMU, HCO6XOI[I/IMBIMI/I B HOBCGI[HCBHOﬁ KHU3HU, IJI9 U3YUYCHHA HIKOJBbHBIX €CTCCTBECHHOHAYYHBIX
AUCHUIUINH, MU TPOJOJIKCHUS O6y‘lCHI/I$[ B BBICIIICH IIKOJIC,

® BOCIIUTAHUC cpeacrBaMu IrecoOMETpUr KYJIbTYpPhbl JTUYHOCTU: OTHOLICHUA K MATCMATHKE KaK 4YaCTH 06mequOBeqec1<01‘/'I KYJIbTYPbI: 3HAKOMCTBO C
UCTOpHEH Pa3BUTHS MaTeMAaTUKU U T€OMETPUH B T.U., SBOJIOIMEH MaTeMaTH4eCKUX HUAeH, HOHMMaHHs 3HAYMMOCTH MaTeMaTUKH ISl O0IIECTBEHHOTO
nporpecca.

MecTo nmpeamera y‘I66HOM IJIaHe.

Ha u3yuenue xypca reometpuu B 11 kiacce oTBoauTCs 2 yaca B HEJEIIO, Bcero 68 4acoB B roJl.

Cpoxk peanu3zanuu padoueil yaeOHOM mporpaMMbl — OIMH YI4eOHBIN TOJ.

I[Inanupyemble pe3ybTaTbl 0CBOEHHMS IPOrPAMMBbI
W3yueHure reoMeTpuH 1o JaHHOH MporpaMme JaeT BO3MOXKHOCTh 00y4atoLIMMCs JOCTHYb CIEAYIOMINUX Pe3yIbTaToB:
JIMYHOCTHbBIE:

OTBETCTBEHHOE OTHOILIEHHE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh 0OYYAIOLIMXCS K CAMOPA3BUTHIO M CaMO0OOPa30BaHUIO HA OCHOBE
MOTHBAIIMU K 00YUYEHHIO U IO3HAHUIO, K OCO3HAHHOMY MTOCTPOCHUIO MHIUBUYaIbHOW 00pa30BaTeIbHOM TPAGKTOPUHU U YUETOM YCTONUMBBIX
NI03HABaTEJIbHBIX HHTEPECOB;

LEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO HayKH U OOIIECTBA;

YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIH B YCTHON M MMCbMEHHOMN pE4M, IOHUMATh CMBICII IOCTABIEHHON 3a/1a4M, BEICTPAUBATh
apryMeHTaluIo, IPUBOJUTH PUMEPHI U KOHPIIPUMEPBHI;

KPUTUYHOCTH MBIIIUIEHUS, YMEHUE PAaCO3HABATh JIOTHUECKU HEKOPPEKTHBIE BBICKA3bIBAaHHS, OTIMYATh THIIOTE3Y OT (aKTa;

KpPEaTUBHOCTh MBIIUICHUS, MHUIIMATUBA, HAXOJUUBOCTh, AKTUBHOCTh MIPH PEIICHUU MaTeMAaTUYECKUX 3a/1ay;

CHOCOOHOCTh K 3MOIIMOHATILHOMY (3CTETHYECKOMY ) BOCTIPHATHIO FEOMETPHUECKUX 0OBEKTOB, 3aj1au, peIIeHUH, pacCy KAeHUH;

MeTanpeaMeTHbIe:
YMEHHE CaMOCTOSITEIbHO CTaBUTh LI€IH, BIOMPATh IYTH PELICHUs Y4eOHBIX TPOo0IIeM;



YMEHHE CaMOCTOSITEIPHO TUTAHUPOBAThH aTbTEPHATHBHBIC ITyTH JOCTHKCHHSI IIeJICH, 0CO3HAHHO BLIOMpaTh HanOosee 3pPeKTUBHBIC CITOCOOBI
pelieHus: yueOHbIX U MMO3HABATENIbHBIX 33/1aY;

YMEHHE BUJIETh T€OMETPUIECKYIO 331a4y B KOHTEKCTE MPOOIIEMHON CUTyallly U B JPYTUX JUCHUIUINHAX, B OKPYKAIOIIEH JKU3HU;

yYMEHHE HaXOUTh B Pa3IMYHBIX UCTOUHUKAX MHPOPMAIIIO, HEOOXOAUMYIO [T PEIIeHUs] MaTeMaTUYECKUX MPoOIeM, MPEeICTaBIATh €€ B
y100HOH (hopMe; MPUHUMATH PEIICHUE B YCIOBHSIX HETIOTHON U M30BITOUYHOW HH(OpMAIIHH;

YMEHHE BBIJIBUTATh THIIOTE3bI MPU PEUICHUH YUeOHBIX 3a7a4 U TOHUMAaTh HEOOXOAUMOCTh X MPOBEPKU;

YMEHHE MPUMCHSITh HHIYKTUBHBIC U JICTyKTUBHBIC CITIOCOOBI PacCyKICHUH, BUICTh PA3IMYHBIC TTyTH PEIICHUS 3aa4u;

npeaMeTHbIe:

NpeJCTaBICHNUE O TEOMETPHUHU KaK O HayKe U3 c(hepbl UeIOBEUECKOM esITeIbHOCTH, 00 Taax ee pa3BUTHs, O €€ 3HAYMMOCTH ISt
LUBUIIN3ALINH;

yMeHHe paboTaTh ¢ MATEeMaTUYECKUM TEKCTOM; TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICIIU C IPUMEHEHHEM MaTeMaTHYECKOW TEPMUHOIOTUU U
CHUMBOJIMKH, IPOBOIUTH KJIaCCU(UKALIMH, JOTMYECKHE 0OOCHOBAHMSI;

[IOHMMAaHUE 3HAYCHUs MATEMaTUYECKOW HAYKH IS PEILICHUs 3374, BO3HUKAIOIIKUX B TEOPUH U IIPAKTHUKE; IIUPOTY U B TO KE BpEMs
OrPaHUYEHHOCTh IPUMEHEHUS] MATEMaTUYECKHX METO/I0B K aHAIM3Y U MCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOLIECTBE;

MOHMMAaHKE 3HAYEHUS MPAKTHUKU M BOIPOCOB, BOZHUKAIOIIMX B CAaMOW MaTeMaTHKe, U1 (GOPMUPOBAHUS U PA3BUTHS MaTeMaTUYECKON HAYKH;
VCTOPHUH Pa3BUTHSA NOHATHUSA YUCIIA, CO3JAaHU MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHHS U Pa3BUTUS F€OMETPUH;

MOHMMaHKUE YHUBEPCAIHHOTO XapaKTepa 3aKOHOB JJOTMKH MAaTEeMaTHUYECKUX PacCyKJCHUN, X TPUMEHUMOCTh BO BCEX 00JIaCTAX YeTOBEYECKON
JeATEIbHOCTH;

[IOHUMaHUE BEPOSTHOCTHOIO XapaKTepa pasIMUHbIX IIPOLECCOB OKPYKAOIIEr0 MUPA.

Yuenuxk nayuumcsa:

MOJTH30BATHCSA SI3BIKOM T€OMETPHUH IS ONTUCAHUS MTPEAMETOB OKPYXKAIOIIET0 MUPA U UX B3aUMHOT'O PACIIOJIOKECHUS;

pacrno3HaBaTh Ha YepTeKax U MOJIENAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHHUSIMH, U300paKCHISIMH,
OTHCHIBATh B3AMMHOE PACIIOJIOKEHHUE TIPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, ApTYMEHTHPOBATH CBOM CYKIACHHS 00 ATOM PACIIOJIOKEHUH;
aHAJIM3UPOBATh B MPOCTEUIINX CITydasiX B3aNMHOE PACIIONIOKEeHNE 00BEKTOB B IPOCTPAHCTBE;

CTPOUTH MPOCTEHUINE ceueHUst KyOa, TPU3MBbI, TUPAMHU/IBI;

WCIONIL30BATh MIPU PEIICHUU CTEPEOMETPUUECKHX 33]a4 IIAHUMETPUIECKHe (PaKThl U METOIBL;

COOTHOCHUTH TUIOCKHE TE€OMETpUYeCKHe (PUTypbhl W TpeXMEpHbIE OOBEKTHI C MX OMUCAHUSAMH, UEPTEIKAMH, H300paXEHUSIMU, pa3IndaTh U
AHATM3UPOBAThH B3aUMHOE PACIOIOKEHUE QUryp;

o n300paxaTh reOMEeTpUIecKre (PUrypbl, MHOTOTPAaHHUKH U T€Ja, BHIIOIHATH YEPTEK MO YCIOBUIO 33]1a4H;

° pemaTh reoMeTpHUeCcKUe 3a/1aui, OMUPAsiCh HAa U3YUYECHHbIE CBOWCTBA IUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (UTYp M OTHOLICHUN MEXIY
HUMHU, IPUMEHSS alreOpandyeckuii U TPUrOHOMETPUYECKUH anmnapar;

° IIPOBOJUTH JIOKA3aTEIIbHbIC PACCYKACHUS IIPU PELICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

o BBIYHCIIATh JIMHEHHBIE DJIEMEHTHl M YIJIbl B MPOCTPAHCTBEHHBIX KOH(PUTypanusx, IUIOHIaJd MOBEPXHOCTEH MPOCTPAHCTBEHHBIX T U HX

MPOCTEHINNX KOMOWHAINH;
° MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKIICHUS B XOJ€E PEIICHUS 3a7a4.



Yuenux NOIYHUM 603MONCHOCMb HAYYUUNIbCA

L OBJIA/IETh METOJIAMH PEIICHUS 3a/1a4 HA BBIYHCIICHUE U JIOKA3aTeIbCTBO;

. NpUOOPECTH ONBIT MPUMEHEHUSI aNreOpandecKoro ¥ TPUTOHOMETPUYECKOTO anmapaTa U UAel ABMKEHUs IIPU PEIIeHHH TeOMETPHUYECKHX 3a/1ay;
. CTPOUTH CIIOKHBIE CEYCHHSI MHOTOI'PaHHUKOB

. UCTIONIb30BaTh TMPHOOPETECHHBIE 3HAHMS JJIsl MCCIENOBAaHUS (MOJCIMPOBAHMS) HECIOKHBIX MPAKTHYECKHX CUTYyallMid Ha OCHOBE HM3Y4EHHBIX
(bopMy 1 CBOWCTB GUTYP;

. UCTIONIb30BaTh NMPUOOPETEHHBIE 3HAHMS JUIS BBIYMCICHUS IUIOIIA/CH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN NPU PEHICHHH NPAKTUYEeCKUX
3aJa4, UCIOJIb3Ys MPH HEOOXOAMMOCTH CIIPAaBOYHHUKH U BEIYUCIUTEIBHBIE YCTPOMCTBA;

. NpUOOPECTH OMBIT UCCIIEIOBAHUS CBOWCTB MMPOCTPAHCTBEHHBIX (PUTYP C TIOMOIIBIO KOMITBIOTEPHBIX IPOTPaMM;

L pUOOPECTH OIBIT BHITOIHEHHS MTPOEKTOB.

Conep:xanue yueOHOIro MaTepuaa

1. IToBTOpeHue Kypca niianuMerpuu (3 yaca)
2. BBenenue (4 uyaca).
[Tpenmet crepeomeTpri. AKCHOMBI cTepeoMeTpun. HekoTopbie clieIcTBUS U3 aKCHOM.

OcnosHas yensb - cHOpMUPOBATH MPEICTABICHHS YYalIUXCs 00 OCHOBHBIX INMOHATHUSX W aKCHOMaxX CTEPEOMETPUH, WX HCIOJIB30BAHUU TIPU
pEIIeHUU CTaHAApPTHBIX 3a7a4 JIOTUYECKOTO XapakTepa, a Takke 00 M300paKeHUSX TOYEK, MPSIMBIX M IUIOCKOCTEH Ha MPOEKIIMOHHOM 4YepTeke MpHU
pa3IMYHOM MX B3aHUMHOM PAacCIOJIOKEHUU B IIPOCTPAHCTBE.

1. I[Mapajute bHOCTH NPSAMBIX U IJI0CKOCTeH (18 yacos).
[TapannenbHOCTh NPAMBIX, NMPSAMOM M IUIOCKOCTH. B3amMHOE pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE. YTOJI MEXAY IABYMs HPSIMBIMHU.
[TapannensHOCTD MI0CKOCTEH. TeTpasap u napasiienenumne].
OcHoénas yenb — AaTh y4alUMCS CHCTEMAaTUUYECKUE CBEICHUS O NMAapaJlIeIbHOCTH MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
[Ipn u3yueHnn marepuaiia TeMbl CIeAyeT OOpaTUTh BHUMAHUE HA YacTO MCIOJB3YEMBbI METOJ JOKa3aTeNlbCTBA OT MPOTUBHOTO, 3HAKOMBII
y4dalmmces U3 Kypca IUIaHUMETPHH.
31eck yyammecs 3HaKOMATCS € Pa3INYHBIMU CIIOCOO0aMU M300paKeHHs MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.
2. IlepneHauKyJIAPHOCTHL NPAMBIX H I10cKoOcTell (18 yaca).
[lepieHAUKYIAPHOCTh MPAMON U TJIOCKOCTH. lleprneHauKkynsap W HakJIOHHBIE. YTON MEXIy NpSIMON U IJIOCKOCTBIO. [[ByrpaHHBIN yroi.
IlepneHquKyISIPHOCTD MIJIOCKOCTEM.

OcHosHas yenb — 1aTh yYallUMCsl CHCTEMAaTHUECKHE CBEICHUS O NEPIEHIUKYIAPHOCTH MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE; BBECTH MOHITHE

YIJI0B MEly MPSAMBIMH U IUIOCKOCTSIMH, MEXKIY IJIOCKOCTSIMH.




B xonme m3ydeHuss TeMbl 00OOIIAOTCS M CHCTEMATHU3UPYIOTCS 3HAHHS YYAIIUXCS O MEPICHIUKYJSIPHOCTH TMPSMBIX, TEPICHAUKYISPE H
HAKJIOHHBIX, U3BECTHBIE UM U3 Kypca IuiaHuMeTpuu. [loctosiHHOE oOpallieHue K 3HAaKOMOMY MartepHany OyJeT crocoOCTBOBaThH 0ojiee TITyOOKOMY
U3YYCHUIO TEMBI.

[ToctosiHHOE OOpalieHre K TeopeMaM, CBOMCTBaM U IIpU3HAKaM Kypca IUTaHUMETPHHU TP PEIICHUH 3a]1ad 10 U3ydaeMoi TeMe He TOJIbKO OyieT
CIocoOCTBOBATh BHIPA0OTKE YMEHHS pellaTh CTEPEOMETPUUYCCKUE 3a7aud JAHHON TEeMAaTHUKH, HO U TOCTYKaT XOPOIICH MPOTEACBTHKON K H3YUCHUIO
CIIETyIOIINX TEM Kypca.

3. Mmuororpannuxu (13 gaca).
[Tonsitne Mmuororpanauka. [lpusma. [upamuaa. [IpaBuiibHBIE MHOTOTPAaHHHKH.
OcHoghas yeib — AaTh YYAIUMCS CHCTEMAaTHIECKUE CBEICHUST 00 OCHOBHBIX BHUJJaX MHOTOTPAHHHKOB.

VYyamuecst yxe 3HaKOMbI ¢ TAKUMH MHOTOTPaHHUKaMU, KaK TeTpadp U mapaienenunea. Temneps NpeAcTOUT PacliupUTh MPEICTaBICHUS O
MHOTOTPaHHMKAX M MX CBOHCTBaX. B ydeOHHKE HET CTPOTOro MaTeMaTHYeCKOTO OMpPEEICHUS MHOTOTPAaHHUKA, a MPUBOJUTCS JHUIIb HEKOTOPOE
OTMCaHue, TaK KaK CTPOroe onpeaeseHue TPOMO3IKO U TPYTHO HE TOJIBKO /71l MTOHUMAHUS YYalllUMUCS, HO U JJIS €r0 IPUMEHEHUSI.

N3ydyeHne MHOTOTPaHHMKOB HY)KHO BECTH Ha HATJISIIHOM OCHOBE, OMUPAsCh HAa OOBEKTHI MPHUPOJBI, MPEIMETHI OKPYXKAIOIICH
JIEHCTBUTEIILHOCTH.

Bech TeopeTnueckuii MaTepuan TeEMbl OTHOCHUTCS JTHOO K MPSMBIM IpU3MaM, JIHOO K TMPABIILHBIM MPH3MaM M NPABWILHBIM TUpaMugam. Bee
TEOPEMBI JI0Ka3bIBAIOTCS JOCTATOYHO MPOCTO, PE3yIbTaThl MOTYT OBITH 3amucaHbl (OpMyJIaMy, MOITOMY B T€ME MHOTO 3a7ad BBIYMCIUTEIHHOTO
XapakTepa, TpU PEIICHUU KOTOPBIX OTPAOATHIBAIOTCS YMCHHS YYAIUXCSl TIOJIB30BATHCS CBEACHHUSIMH W3 TPUTOHOMETPUH, (HOPMYJIAMU IIIOMIAICH,
peliaTh 3a7a41 ¢ UCTIOJIb30BAaHUEM TaKUX MOHITHUH, KaK «yToJl MEXIy MPSMOIl U MIIOCKOCTHIO», «ABYTPAHHBIN Yroia» U Jp.

4. BekTopsl B npocTpancTBe (6 4acoB)
[TonsiTue BekTopa B npoctpancTBe. CII0KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha Ynciio. KoMIutaHapHbIe BEKTOPBI.

Ocnosnas yerv — 0000IUTH H3yYSHHBIN B 0230BO# IIKOJIE MaTepuall 0 BEKTOPax Ha TUIOCKOCTH, aTh CUCTEMATHICCKUE CBEACHUS O JCHCTBHSIX
C BEKTOpaMH B MMPOCTPAHCTBE.

OcHOBHOE BHUMaHUE YJICNISICTCS PEIICHUIO 33]1a4, TaK KaK IPU 3TOM Y4alllhecs: OBJIAJICBAIOT BEKTOPHBIM METOIOM.
5. O6o0maromee nopropenue (6 yacon)

TemaTuveckoe MIAHMPOBAHUE

Conepxanue KonungectBo yacoB
IToBTOpEHHUE Kypca INIaHUMETPUU 3
Baenenne 4
[TapannensHOCTh NPSAMBIX U INIOCKOCTEN 18
[leprneHAUKyYIIpHOCTb NPSIMBIX U MIOCKOCTEN 18
MHororpaHHUKU 13
BexTopsl B IpocTpaHCTBE 6
O06o011aro1Iee TOBTOPCHHE 6




