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IIOACHUTEJ/IbHASA 3AIITMCKA

[eomeTpus siBsieTCst OfHUM 13 6a30BBIX KYPCOB Ha YPOBHe cpefiHero obiriero o6pa3oBaHusi, Tak Kak obecrieurBaeT BO3MOKHOCTb U3yUeHHsT
JUCLIUTI/IMH eCTeCTBeHHO-HayUYHOW HarnpaB/eHHOCTH U MpejMeTOB T'yMaHWTapHOro L{uK/a. [T0CKOo/IbKY /Iornyeckoe MblilizieHre, (hopMrpyemoe
TIPY U3y4YeHUH 00YyYarOIMMUCS TTOHATUAHBIX OCHOB T€OMETPUH, TIPH [J0Ka3aTe/IbCTBe TEOPEM U MIOCTPOEHNH LIeTIOUYKH JIOTUUeCKUX YTBeP)KeHUH
TIpU pellleHny TeOMeTPUUYeCKHX 3a/lau, YMeHUe BblIBUraTh U ONPOBepraTh UIOTe3bl HEMOCPeACTBEHHO MCIO/b3YTCS NPY PelleHrH 3aau
eCTeCTBeHHO-Hay4YHOr'0 L[MKJ/Ia, B UACTHOCTU (PM3UYECKUX 3a/1au.

Lless ocBoeHust MporpamMMbl yuebHoro Kypca «['eoMeTpusi» Ha yriiy0iEHHOM ypOBHE — pa3BUTHE UHAWBUAYATBHBIX CIIOCOOHOCTeN 00yJarommxcst
TIpY U3yYeHUM TeOMEeTPHUH, KaK COCTaBJIsIOLIel TIpeIMeTHOM obsiacti «MaremaTiKa 1 MHQOpMaTHKa» uepe3 obecrieueHre BO3MOXKHOCTH
niprobpeTeHust U UCTIOIb30BaHuUs Hosiee rTyOOKHUX reoMeTpUUeCKUX 3HAHWUHN U JeMCTBUH, CrielUPUUHBIX reOMeTPUH, U He0OXOJUMBIX /151
YCITeIHOTro npodeccruoHanbHOro 06pa3oBaHusi, CBSI3aHHOTO C UCTIOb30BaHHEM MaTeMaTHKU.

HpI/IOpI/ITETHbIMI/I 3ald4aMM KypCd reOMeTPHHU Had erTY6JIéHHOM YPOBHE, paCIINPAOLINMHA U YCU/TUBAIOIUMHU KypC 06a3oBoro YPOBHA, ABJIAKOTCA:

pacivpeHye NpeJCTaB/aeHNs O FTeOMeTPUM KaK UaCTh MUPOBOM KyJ/IbTYPbl M (POPMHPOBaHUE OCO3HAHUS B3aUMOCBSI3M TeOMeTPUU C OKPY KatoILM
MHPOM;

(hopmMHpOBaHue Npe/iCTaB/IeHHs O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaXKHEHIIINX MaTeMaTHYeCKUX MOZeJIsiX, TI03BOJISIOLUX OMUChIBATh U
M3yJaTh pa3Hble sIBJIeHUsI OKPY’Karolliero MUpa, 3HaHHe TIOHATUIHOTO amnrapata 1o pasgeiny «CTepeoMeTpHsi» yueOHOro Kypca reoMeTpHY;

Cl)OpMI/IpOBaHI/Ie YMeHUA B/Ial€Tb OCHOBHBIMU TMOHATHUAMUA O ITPOCTPaHCTBEHHBIX Cl)I/IpraX N X OCHOBHBIMH CBOI‘/JICTBaMI/I, 3HdHHE TeopeM, Cl)OpMYJ'I
N YMEHHE UX IIPUMEHATb, YMEHUS [JO0Ka3bIBATh TEOPEMbI U HAXOJWUTh HECTAHAdPTHbIE CII0COOBI pemieHus 3a/iay;

(hopMHpOBaHME YMEHUS pacrio3HaBaTh Ha UepTeXkaxX, MOZIe/ISIX U B pealbHOM MUPe MHOTOTPAaHHUKU U Tejla BpallleH!sl, KOHCTPYHUPOBaTh
reoMeTpruYecKre MoJIesy;

Cl)OpMI/IPOBaHI/Ie NMOHMMaHHA BO3MO>XHOCTHU aKCMOMAaTHUYE€CKOI'0 IMTOCTPOEHKA MaTeMaTUUYeCKHUX TEOpHﬁ, Cl)OpMI/IpOBaHI/Ie IMOHWMaHHA pOJIN
dKCUMOMATHKHU T1pU ITPOBEJEHNN paCCYX(AEHHﬁ;

(dhopMrpoBaHUe yMeHUs B/aJieTh MeTOAAMU [J0Ka3aTebCTB U aJlTOPUTMOB pellieHUs], yMeHUsI UX TIPUMEeHSIThb, IPOBO/IUTE Zl0Ka3aTe/IbHbIe
paccy/ieHus B X0/ie pellieHUsi CTepeoMeTpPUUeCKUX 3aZiau U 3afiau C MPaKTUYeCKUM CojiepykaHueM, opMUpOBaHUe Mpe/iCTaB/IeHuUs O
HeobX0JUMOCTH [l0Ka3aTe/IbCTB ITPU 000CHOBAaHUM MaTeMaTHUYeCKUX yTBepKAeHUM U POIM aKCUOMaTUKHU B TIPOBeZIeHUU [1eIYKTUBHBIX
pacCy>K/leHUl;



pa3BuUTHE U COBEPIIEHCTBOBAHKWE MHTE/IJIEKTYa/IbHbIX U TBODUECKUX criocobHOCTeH 06yan0H_[I/IXCH, M03HaBaTeIbHOM dKTHBHOCTH,
HCC/IeJ0BaTe/IbCKUX YMeHI/II\/’I, KPUTUYHOCTHU MBILUIEHUA, UHTEPECA K U3YUEHUIO T€OMETPHUMH;

¢opmupoBaHue (YHKLIMOHAIbHOM IPAMOTHOCTH, pe/leBaHTHOM reOMeTPUX: YMeHUs pacrio3HaBaTh MPOsIB/IEHNs FeOMeTPUUeCKHX MTOHATHH,
00BEKTOB M 3aKOHOMEPHOCTel B peaslbHbIX JKU3HEHHBIX CUTYaLUsIX U MTPY U3YUeHUH APYTUX yUueOHBIX MpeJMeTOB, MPOSIBIIeHHUs 3aBUCUMOCTeH 1
3aKOHOMEPHOCTeW, MOZle/TMPOBaHMs pealbHbIX CUTYaLUi, UCC/IeJ0BaHUs IOCTPOEHHBIX MOJe/lel, MHTepIIpeTaLyy M0JyUYeHHbIX pe3y/bTaToB.

OCHOBHBIMH COZIep>KaTeTbHBIMU JITMHUSIMH yueOHOT0 Kypca «I'eomeTpusi» B 10—11 kmaccax siByisitoTcsi: «[IpsiMble 1 TJIOCKOCTH B TIPOCTPAHCTBE»,
«MHororpaHHUKW», «Tesa BpalleHusi», «BeKTopbl 1 KOOpP/IMHATHI B IPOCTPAHCTBe», «/IBI)KeHUsI B TIPOCTPAHCTBE.

CdopmynupoBanHoe Bo @I'OC COO TpeboBaHMe «yMeTh OTIEPUPOBATh MOHSATHSMI», PeJIeBAHTHBIMUA T€OMEeTPUH Ha yTIyO/IEéHHOM YPOBHe
00yuenus B 10-11 ksiaccax, OTHOCUTCSI KO BCEM COZieprKaTeTbHbIM JIMHUSM Y4eOHOTO0 Kypca, a popMUpOBaHHe JIOTUUeCKUX YMeHUH
pacrpe/iefnisieTcst He TOJBKO TI0 CO/lepyKaTeIbHBIM JIMHUSIM, HO | T10 TofilaM o0yueHust. Coziep>kaHre 00pa3oBaHMsl, COOTBETCTBYIOIIIEe TIPeMETHBIM
pe3ynbTatam ocBoeHusi defiepanbHOM paboueit porpamMmmebl, pacrpeie/IéHHbIM 110 ToiaM 00yueHuUs, CTPYKTYPHUPOBaHO TaKuM 06pa3oMm, UToObI KO
BCEM OCHOBHBIM, ITPUHLMIHAIBEHBIM BoIpocaM obyuarolijiecs: obpalija/iuch HeOAHOKPaTHO. JTO M03BOJIsieT OPraHu30BaTh OBJIa/leHre
reoMeTpHUYeCKUMHU TIOHSATHSMH 1 HaBbIKaMH 110C/Ie/[0BaTe/IbHO U MOCTYIATeNbHO, C COO/I0ieHneM NPUHLIMIIA ITPeeMCTBEHHOCTH, @ HOBbIe 3HaHUS
BKJTIOUaTh B OOII[YIO CHCTEMY reOMeTPUUYeCKUX TMpeZCTaB/IeHn 00yJaroIyxcsl, paclipsisi U yriay0ssist eé, o6pasysi MpovHble MHOKECTBEHHbIe
CBSI3U.

[Tepexof K M3yueHHIO TeOMETPUH Ha yTyOIEHHOM YPOBHE TI03BOJISIET:

Co3/1aTh yCJI0BUS Ji1st AvddepeHIMalii 00ydeHus], TOCTPOeHUs] UHAVBU/yaTbHBIX 00pa3oBaTe/IbHbIX MPOrpaMM, 00ecrieunTh yriiy0néHHoe
H3yueHHe reOMeTPUH KaK COCTaBJIsifoIIel yueOGHOro rpegmera «MaTeMaTHKa»;

TOJrOTOBUTEL 0OYUArOIUXCS K MPO/IO/DKEHUIO M3yUeHUsI MaTeMAaTHKH C YUETOM BbiOOpa Oy ayirieli mpodeccuu, obecrieurBasi MpeeMCTBEHHOCTb
MeXxy ob1mM U npodeccruoHanbHEIM 00pa3oBaHUEM.

Ha u3yuenue yuebHoro Kypca «I'eomeTpusi» Ha yriay0/éHHOM ypoBHe oTBoguTcs 204 yaca: B 10 kacce — 102 vaca (3 uaca B Hefienio), B 11
Kacce — 102 yaca (3 yaca B HeJiei0).



COJAEPXAHUVE OBYUYEHUA
10 KJIACC
IIpsiMble U M/IOCKOCTH B POCTPAHCTBE

OCHOBHBI€ TIOHSTHSA CTepeoMeTpHHU. Touxka, npsiMas, IJIOCKOCTb, MPOCTPAHCTBO. ITonsiTe 06 aKCHOMATUUYECKOM MOCTPOEHUHN CTEPEOMETPHU:
dKCHUOMBI CTEDEOMETPHHU U C/IeCTBUA U3 HUX.

B3anMHoe pacriosioykeHue TIPSIMBIX B IIPOCTPAHCTBe: MepeceKarolrecs, rapasie/ibHble U CKpelljuBatolyecs npsivbie. [1pu3Haku
CKpeLMBaroIMXCsl IPAMBIX. [1apasiebHOCTh NPSMBIX U IJIOCKOCTel B IPOCTPAHCTBe: Mapasijie/ibHble MpsiMble B [IPOCTPAHCTBe, Napasle/lbHOCThb
TPEX TPSIMBIX, apajIIe/IbHOCTb MIPSMOM U TIOCKOCTH. [lapariesibHOe U IieHTpaibHOe PoeKTUpoBaHue, n3obpakenre ¢puryp. OCHOBHbIE
CBOICTBA Mapasuie/IbHOTO MMPOeKTUPOBaHus. V300paskeHre GUryp B mapasiie/lbHOW TPOEKIUH. YTJIbI C COHANpaBIeHHbBIMUA CTOPOHAMH, YTOJT
MeX/ly IPSIMBIMU B TIPOCTpaHCTBe. [lapasiebHOCTb MJIOCKOCTel: Mapasiie/ibHble MJIOCKOCTH, CBOMCTBA MapaslienbHbIX IiockocTeil. [IpocTtelinve
MPOCTPaHCTBEHHbIe (PUTyPhI Ha MJIOCKOCTU: TeTpas/ip, Napasijie/ienure/, IOCTpOeHUe CeueHHil.

[TeprieHUKyIAPHOCTD MPSIMOU Y TUVIOCKOCTH: ITepIeHIUKY/ISIPHBIE MPSIMble B IIPOCTPAHCTBe, NPsIMble Napaslie/bHble Y NepIIeH UKy ISIpHbIe K
TIJIOCKOCTH, TPU3HAK MepreHJKY/IIPHOCTH MPSIMOU U IIJIOCKOCTH, TeopeMa O NMPSIMOU NepreHJUKY/IIpHOU MJ1I0cKOoCcTHU. OpTOroHansHoe
rpoeKkTHpoBaHue. [TeprieH UKy ISP U HAK/IOHHbIE: PACCTOSIHUE OT TOYKH /I0 TVIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TJIOCKOCTH, TIPOEKLUs (PUTYPBI
Ha TUI0CKOCTb. [lepneHiMKyISIpHOCTD IJIOCKOCTEM: TIPU3HAK MepreHAUKY/ISPHOCTH ABYX M/I0CKOCTel. Teopema o Tpéx neprneHAUKY/sipax.

YT/bl B MPOCTPAHCTBE: YO/l MEXY NPSIMOU U TJIOCKOCTBIO, IBYTPAHHBIN YO/, TMHeHHbIN Yyro ABYyrpaHHOro yria. TpéxrpaHHblil U
MHOrorpaHHbie yribl. CBOMCTBa MJIOCKUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA TVIOCKUX U IBYTPAHHBIX YIJIOB TPEXTPAHHOTO yTia. TeopeMsl
KOCUHYCOB Y CHHYCOB /151 TPEXTPaHHOI'0 yIJIa.

MHororpaHHMKH

Bu/ibl MHOTOTpaHHHMKOB, pa3BEPTKa MHOTOTPaHHUKA. [Ipu3ma: n-yrosbHasi mpu3Ma, rpsiMasi i HaKJIOHHasi TTpU3Mbl, O0KOBasi ¥ TIOJTHast
MOBEPXHOCTb NpU3Mel. [Tapasnienenunes, NpsMOyTro/bHBIN Napaiesnenyries U ero cBorcTea. Kparuaiiiive myTy Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Juinepa. IIpoctpancTBeHHas Teopema [Iudaropa. [Tupamuza: n-yrospHasi nMpaMu/ia, NpaBUibHas U yCeuéHHast
nupamu/bl. CBoiicTBa pébep 1 60KOBBIX TpaHei MpaBu/IbHOM NMpaMu/ibl. I1paBuIbHbIe MHOTOTPaHHUKU: TIpaBU/IbHAsl IPMU3Ma U MpaBU/IbHAs



MTUpaMu/Ia, MpaBUIbHAs TPEYToJIbHAsK TMpaMK/ia U TPaBWILHBIN TeTpaszp, Ky0. [IpecTaBieHue o MpaBUIBLHBIX MHOTOIPAaHHUKAX: OKTA3/Ip,
JI0JIeKasIp U UKOCasip.

BrruriciieHue 371eMeHTOB MHOTOTPaHHUKOB: pEDOpa, JuaroHany, yrisl. [nomas 60KOBO# MOBEPXHOCTH U TTOJTHOM ITOBEPXHOCTH TIPSIMO TTPU3MBI,
TUIOLA/Ib OCHOBAHWH, TeopeMa 0 O0KOBOM IMOBePXHOCTH MPsSIMOM MpU3MEI. [110111a/16 60KOBOY TTOBEPXHOCTH U TIOBEPXHOCTH TTPABUTbHON
MYpaMH/ibl, TeopeMa O IJIOLa/Id yCeuéHHOW MMpaMU/bI.

CI/IMMETpI/IH B ITIPOCTPAHCTBE. OJIEMEHTBI CUMMETPHUU TIPABUIBHBIX MHOT'OT'DAHHUKOB. CI/IMMETpI/IH B IIPABUWJIbBHOM MHOI'OI'paHHUKE: CUMMETPUS
mapasuiernernuaiend, CAMMeTDPUS IIPABU/IbHLIX TIPU3M, CUMMETDUSA HpaBHHBHOﬁ MMMpaMHJbl.

BekTOpbI M KOOp/UHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HY/I€BOM BEKTOD, /IJIMHA HEHY/IEBOI'O BEKTOPA, BEKTOPhI KOJI/IMHeapHble, COHApaB/ieHHbIe U POTHUBOIO/IOXKHO
HarpaBJ/IeHHbIe BeKTOPbl. PaBeHCTBO BEeKTOPOB. [JefCTBUS C BEKTOpaMU: CJIOXKeHHe Y BbIUMTaHHe BEKTOPOB, CyMMa HeCKOJIbKUX BEKTOPOB,
YMHOKeHHe BeKTopa Ha unc10. CBOMCTBA CJ10’KeHUs1 BeKTOpPOB. CBOMCTBA YMHOXXeHHs BeKTOpa Ha uyMciio. [ToHsATHe KoMIlJIaHapHbIe BEKTOPHI.
[Tpu3HaK KoMIIaHapHOCTHU TPéx BeKTOpoB. [IpaBuio napasienenunesa. Teopema o pa3/io’keHHMY BeKTOpPa M0 TPEM HEKOMILJIaHAPHBIM BEKTOpaM.
IIpssMmoyronbHas cucTeMa KOopAuHarT B npoctpaHcTBe. KoopanHaTe! BekTopa. CBsA3b MeX/ly KOOpAMHaTaMU BeKTOpa U KOOpAWHAaTaMU TOYeK.
Yron mexay BekTopamu. CKaisipHOe IIPOU3BefleHre BeKTOPOB.

11 K/TACC

Tesia BpaleHus

[MoHsTHSA: TUIMHAPUYECKast TOBEPXHOCTh, KOHMUeCKast TIOBePXHOCTh, chepruuecKas TOBEPXHOCTb, 0Opa3ytolye nmoBepxHocTeid. Tesa BpaleHus:
LWIMH/P, KOHYC, YCeUE8HHbIN KOHYC, cdepa, map. B3anMHoe pacrnosioxkeHre cdepsl U MJIOCKOCTH, KacaTeIbHas IJIOCKOCTh K cdepe.
N306pa>keHre Tes BpalljeHHs1 Ha TVIOCKOCTH. Pa3BépTka tumvHApa 1 KoHyca. CummeTpusi cepsl U mmapa.

O61BéM. OcHOBHBIE cBOMCTBA 00BEMOB Tesl. TeopeMa 06 00bEMe MTPSMOYTOJTBHOTO Tapasiesendmnesa u cyiefcTBus U3 Heé. OOBEM NIpsSMON U
HaKJIOHHOW TIPU3MBI, LIUJIMH/PA, MUpaMH/bl M KOHyca. OOBEM 11apa 1 IapoBOTO CerMeHTa.



KoM0OuHarmy Ten BpalijeH!si U MHOTOTpaHHUKOB. [1pr3Ma, BriMcaHHast B IUJIMH/P, OMMCaHHAs 0KOJI0 [uanHApa. [Tepeceuenue cdepsl U m1apa ¢
MI0CcKOCThI0. KacaHue mapa u cepbl y10ckocThio. [T0HSATHe MHOTOrpaHHMKA, OMTMCAHHOTO 0K0JI0 cdepsl, cdepbl, BIIMCAHHON B MHOIOIPaHHUK
WU TeJI0 BpallleHHsl.

[1rotaie MOBEPXHOCTH LIWTMHPA, KOHYCA, TUIOIaAb chepsl U eé uacteil. [Togobue B mpocTpaHcTBe. OTHOIIEHHE 00BEMOB, TIIOIIAzen
noBepxHOCTel NofoOHbIX duryp. ITpeobpa3zoBaHue 1o06us1, roMoTeTHs. PellleHure 3a/1a4u Ha TVIOCKOCTH C UCTO/Ib30BaHHEM CTEPEOMETPUUECKUX
METO/IOB.

[TocTpoeHue ceueHUi MHOTOTPAHHUKOB U TeJT BpallleHUsl: ceueHUs LIWIMHApPA (TapasieslbHO U MeprieHAUKY/ISPHO 0CH), CeueHus1 KOHyca
(nmapasinienibHble OCHOBAHUIO U MPOXOZSIIMe uepe3 BepllrHY), CeueHus 1l1apa, MeTObl [TOCTPOEHUs CeUeHU: MeTO/] C/Ie/loB, MeTO/, BHYTPEHHEr 0
MPOEKTUPOBAHUS, METO/] TIepeHoCa CEeKYLei MT0CKOCTH.

BEKTOPLI H KOOPAUHATHI B IPOCTPAHCTBE

BekTopbl B ipocTpaHcTBe. Onepaljiy Haj, BeKTOpaMu. BeKTopHOe YMHOKeHHe BeKTOpOB. CBOMCTBa BEKTOPHOTO YMHOKeHus. [IpsiMoyronbHast
cucTeMa KOOpJUHAT B mpocTpaHcTBe. KoopauHaTel BeKTopa. PasnoeHue BeKTopa 1o 6a3ucy. KoopJuHaTHO-BEKTOPHbBIN MeTO/ TIPY PellieHuH
reoMeTpUUeCKUX 3azau.

JIBI)KeHNs B IPOCTPAHCTBE

Bwkenust poctpancTBa. OTobpaxkeHusi. [IBrykeHust U paBeHCTBO ¢uryp. OO1re CBOMCTBa ABM)XKeHUA. BU/IbI ABWKEeHMIA: TTapasiiebHbINA
repeHoc, IieHTpaibHasi CHMMETPHUSI, 3epKa/ibHasi CAUMMETPHsI, TIOBOPOT BOKPYT mpsiMoii. [TIpeobpa3oBanus rogo6wus. [psimast u chepa Ditnepa.



TVIAHUPYEMBIE PE3YJ/IbTATEI OCBOEHUS YYEBHOI'O KYPCA «I'EOMETPUS» (YIJIYB/IEHHBI YPOBEHE) HA
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJIbTATDI

1) rpaxxjaHCcKoe BocnuTaHue: ChOpMHUPOBAHHOCTh IPaXKAaHCKOM TO3ULIMK 00yUaroIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO ujieHa
POCCHIICKOT0 0011]eCTBa, TIPe/iCTaB/ieHre 0 MaTeMaTHUeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3/TMUHBIX CTPYKTYP, SIBJIEHHA, TIPOLIEYP
rPa’kIAaHCKOr0 0011ecTBa (BBIOOPHI, OTIPOCHI U IPYTOe), YMeHHe B3aUMO/ieliCTBOBATh C COIMATbHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKUMSAME U Ha3HaUeHueM;

2) mnaTpuoTHUYecKoe BOCIIUTaHHe: C(HOPMUPOBAHHOCTb POCCUMCKOM IpaXk/]JaHCKOW MIEHTUUHOCTH, YBa)KeHUS K MPOLIOMY U HaCTOSIIIiEMY
POCCHICKOM MaTeMaTHKH, LIeHHOCTHOE OTHOLLIEeHHE K JOCTH)KEeHHSIM POCCUMCKHAX MaTeMaTUKOB ¥ POCCUMCKOU MaTeMaTHU4eCKOH IIKOJIbI,
VCITI0/Ib30BaHKe 3TUX JOCTH)KEHHH B [IPYTHUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKY;

3) AyXOBHO-HPABCTBeHHOE BOCIIMTaHUE: OCO3HAHUE TyXOBHBIX I[eHHOCTeH POCCUKCKOTO Hapoza, ChOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHUSI, STUUECKOTO TTOBe/IeHUs, CBS3aHHOTO C MPAaKTHUECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH U JIeITe/IbHOCTBIO YUEHOT0, 0CO3HAHUE
JTMYHOTO BKJIa/]a B TIOCTPOEHUE YCTOWYUBOTO OYAYILEro;

4) ICTETHNYECKOE BOCIIMTAHHE: OCTETUUECKOE OTHOLIIEHHE K MUPY, BK/IHOUAS 3CTETUKY MdTEMdATUUYECKUX BHKOHOMepHOCTEI‘;I, OG’BQKTOB, 3a/id4,
pemeHHﬁ, paCcyMEHHﬁ, BOCIIPUMMUYHMBOCTD K MdTeMdTHUYE€CKHUM dCII€KTdM pPA3/IMUHBIX BUJOB UCKYCCTBd,

5) ¢pusnueckoe BocnuTanue: CHOPMUPOBAHHOCTh YMEHHs IPUMEHSITh MaTeMaTHUeCKre 3HaHWsI B MIHTepecax 3/[0pOBOro U Oe3ormacHoro oopasa
JKW3HU, OTBETCTBEHHOE OTHOILIEHWEe K CBOEMY 3/]0POBBIO (3/[0pPOBO€e TMTaHKUe, COATAHCUPOBAHHBIN PE)KUM 3aHSITUN U OTAbIXA, PEryJspHas
(r3ruecKast akTUBHOCTh), (pr31MUeCKoe COBEpIIEHCTBOBaHME NPY 3aHATHSX CIIOPTUBHO-03,0DOBUTE/IbHON JI€SITE/IbHOCTHIO;

6) Tpy/j0BO€e BOCIIUTaHME: TOTOBHOCTD K TPY/ly, OCO3HaHUe 1|eHHOCTU TPY/10/1001sl, UHTepeC K pa3nuuyHbIM cepam rpocdeccroHaibHOM
JlesiTeJTbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM U e€ MPUIoyKeHUsIMUA, YMeHHe COBepIllaTh 0CO3HAHHBIN BbIOOp Oyaylieit npodeccuu U peann30BbIBaTh
COOCTBeHHbIe )KU3HEeHHbIe TUIaHbl, TOTOBHOCTh U CITIOCOOHOCTL K MaTeMaTHUueCKOMy 00pa30BaHUIO M CaM0O00Opa30BaHUIO Ha TIPOTSKEHUU BCel
JKU3HU, TOTOBHOCTb K aKTHBHOMY YYaCTHIO B pellieHNHU MPaKTUUeCKHX 3a/iau MaTeMaTHUueCcKoi HarpaBIeHHOCTH;

7) 3Ko/10rMUYecKoe BocuTaHue: c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KY/IbTYDPbl, IOHMMaHUe BIUSHUS COLMAa/IbHO-3KOHOMUUECKUX MPOLIeCCOB
Ha COCTOsTHWe TIPUPOJHOMN U COLIMAbHOM Cpejibl, 0CO3HAHUe T/I00a/bHOT0 XapaKTepa SK0JIOTHYeCcKUX MpoOyieM, OpUeHTalYsl Ha PUMeHeHHe



MaTeMaTU4eCKUX 3HaHUH [I71s1 pellieHus 3a/jau B 00/1aCTH OKPY)KAroILel cpe/ibl, TUIAaHUPOBaHUE TIOCTYIIKOB M OIIeHKHW WX BO3MOJKHBIX TTOC/Ie/ICTBUI
JL7IS1 OKPY Karollleld cpefibl;

8) 1eHHOCTH HAay4YHOr0 MO3HAaHMA: C(HOPMUPOBAHHOCTH MUPOBO33PEHUSs], COOTBETCTBYHIOLLIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
0011]eCTBEHHOM MPAKTHKH, TTOHUMaHHe MaTeMaTH4eCKOW HayKH KaK Cc(ephl UesioBeueckoi JesiTeTbHOCTH, 3TArloB e€ Pa3BUTHS U 3HAYMMOCTH 151
pa3BUTHS LIMBUIU3ALMH, OB/IaJleHre sI3bIKOM MaTeMaTUK/ ¥ MaTeMaTUueCcKou KyJIbTYpOU KakK CpeJCTBOM [M03HaHUSI MUPa, TOTOBHOCTh
OCYILIeCTBJISITh TIPOEKTHYI0 M UCC/Iel0BaTeNbCKYI0 1eATe/TlbHOCTh MHAUBHU/IYa/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
ITo3HaBaTe/IbHBIE YHUBEPCA/IbHBIE YUeOHbIe e CTBUS
Ba3oBble 1oruyecKue /ieliCTBUA:

BBLISIBJIAATH M XapaKTepH30BaTh CyIl[eCTBeHHbIe TIPU3HAKU MaTeMaTHUeCKUX 00beKTOB, TIOHSATUM, OTHOLIIEHUI MeXXY TIOHATHUSIMU, (hOPMYIUPOBAThH
oTipe/ie/IeHus TIOHSITUM, YCTaHaB/IMBaTh CyI[eCTBeHHBIN TIPHU3HAK KlaccudUKaliy, OCHOBaHUS [ijist 000011eHHsI U CPaBHEHUSs1, KpUTePUH
MPOBOAMMOrO aHa/N3a;

BOCIIPUHUMATh, (POpPMy/IMPOBaTh U TIPeoOpa30BbIBaTh CY)KAEHUS: YTBEPAUTe/TbHbIE U OTPULIaTe/IbHbIe, eIMHUYHbIE, YUaCTHbIe U 00I1I1e, YC/IOBHBIE;

BBISIB/IATH MaTeMaTUUeCKre 3aKOHOMEePHOCTH, B3aMMOCBSI3U U TIPOTUBOpPeuMs B (hakTax, JaHHBIX, HAOJIOZEHUSIX U YTBED)KEHUsIX, TIpe/iarath
KpPUTEPUH [Jis BbISIBJIEHUS] 3aKOHOMEPHOCTel U MPOTUBOPEUHIA;

Ae/1aTb BBIBOALI C UCITI0/Ib30BAHKMEM 3dKOHOB JIOTUKH, AeAYKTHUBHBIX U UHAYKTHUBHBIX YMO?»aKJ'II-O‘-IEHI/II‘/JI, YMO3aKJT}O‘-IEHI/1ﬁ 10 aHdJIOTUH,

MMPOBOAWUTL CAMOCTOATE/IbHO A0KA3dTe/IbCTBd MATEMATHYECKUX YTBep)K,E[eHI/Iﬁ (HPHMLIE n oT HpOTI/IBHOFO), BBICTPaMBATh dPryMeHTalu o,
MPHUBOJAUTH INPUMEPHLI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE Cy>XAeHHA U BbIBOJbI;

BI:I6I/IpaTL criocob penieHurs yqe6H01‘71 3a/ida4uu1 (CpaBHI/IBaTB HECKOJIBKO BAPDHUAHTOB DeEIIeHNH, BLIGI/IpaTb Haubosee HO,Z[XO,E[HLL[I/IIZ C YIJéTOM
CAMOCTOATE/IbHO BbIJE/T€HHBIX KpI/ITepI/IEB).

Ba3oBble Hcc/Ie/0BaTe/IbCKHE JJeHCTBUA:

HCII0JTb30BaTh BOTIPOCKHI KaK MCC/IeJ0BaTeIbCKUM MHCTPYMEHT TI03HaHUs1, JOPMY/TMPOBATh BOTIPOCHI, (PUKCHUPYIOLIHe TIPOTHBOPeUre, pobieMy,
yCTaHaB/IMBaTh UCKOMOe U JlaHHOe, POPMHUPOBAaTh TUIOTe3y, apryMeHTUPOBATh CBOIO MO3ULIUI0, MHEHUE;



MPOBOAWUTL CaAMOCTOATE/IbHO Cl'IJ'IaHI/IpOBaHHI:II\/,I 3KCIIepUMEHT, UCC/ieI0BaHNe 10 YCTAHOBJ/IEHHIO 0COOEHHOCTeH MaTeMaTHUYeCKOro O6’B€KTa,
sIBJIEHNS, TIpOoLeCCa, BbIABJIEHHUIO 3aBUCHUMOCTeH MeXay O6LEKTaMI/I, SABJIEHUSIMU, TIpOLIeCCAMMU;

CaMOoCTOATeILHO (POPMY/TUPOBATH 0000IIeHNS ¥ BHIBOZBI 110 Pe3y/bTaTaM IMPOBeIEHHOTO Hab/I0/[eHs], NCC/Ie/IOBAHKS, OLIEHMUBATh
JOCTOBEPHOCTb TMOTyYeHHBIX Pe3y/IbTaToB, BBIBOJOB M 0000IIeHHI;

MTPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTATh IMPE/ITIOJI0KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.
Pab6ora c uadopmanueii:
BBISIBJIATD e(OUIUTBI MH(OPMALIMH, JaHHBIX, HEOOXOIUMBIX /I/Is1 OTBETA Ha BOTIPOC M /IJ1s pellieHUsT 3a/1auy;

BbIOMpPATh UH(OPMAILHIO U3 UICTOUHUKOB Pa3/IMUHbIX TUIOB, aHA/IM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMALIUIO PA3/TAYHbIX
BU/IOB U ()OPM TIpeJiCTaBJIeHMUsI;

CTPYKTYPUPOBaTh MH(OpPMaI[HI0, TPeICTAB/ISATEL €€ B Pa3/IMUHBLIX OpPMax, UUTIOCTPUPOBATh rpaduuecKy;
OLIEHUBATh HaZIEXKHOCTh MH(OPMAIIMH TI0 CAMOCTOSATETbHO C(HOPMY/TUPOBAHHBIM KPHUTEPHUSIM.
KoMMyHHKaTHBHbIE YHHBepPCa/IbHbIe yueOHbIe JeiCTBUs

Oouenue:

BOCIIpUHHUMATh 1 (bOpMy'J'[I/IpOBaTI) Cy>KAeHHA B COOTBETCTBHHU C YCJIOBUAMU U LIeIAMHU 06Lu€HHH, SICHO, TOYHO, 'PAMOTHO BBIPa’>KdTh CBOIO TOUKY
3p€eHUA B YCTHBIX U ITMCbMEHHBIX TEKCTaX, 4dBdTh ITIOSICHEHHS I10 XOA4Y pelieHrs 3d/ia4i, KOMMEHTHUPOBATb HOHYHEHHbIﬁ pPe3y/abTarT,

B X0Zle 00CY)K/IeHHsI 3a/laBaTh BOTIPOCHI TI0 CYIIIeCTBY 00Cy»KjaeMoii TeMbl, Ipob/ieMbl, pelllaeMOii 3a/jaui, BbICKa3bIBaTh HleU, HalleJleHHbIe Ha
TIOUCK pellleHUs], COTIOCTaB/ISITh CBOU CY)KAEHUS C Cy>KIeHUsMH IPYTUX YYaCTHUKOB Jjasiora, 0OHapy>KUBaTh pa3/iMure U CXO/ICTBO MO3ULINM, B
KOPPEeKTHOU (hopMe (hopMy/IHMpOBaTh Pa3HOTIaCcUsl, CBOM BO3PaKeHUs;

TIpeJCTaB/IsATh Pe3y/IbTaThl pellieHus 3a/jauu, SKCIIepUMeHTa, UCC/ieloBaHUsl, TIPOeKTa, CaMOCTOSITe/IbHO BbIOKMPATh hopMat BBICTYTIIEHUS C
yuéTOM 3a/iau Mpe3eHTalui U 0COOeHHOCTeH ayTUTOPHH.

PerynsiTuBHBbIe yHHBepCa/IbHbIe YUeOHbIe /[eHCTBHUSA

Camoopranu3anus:
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COCTaB/IATH TI/IaH, a/ITOPUTM PelIeHHs 3a7,aur, BBIOUPATh CII0CO0 peleHust C yUéTOM UMEROLXCSl PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBAaTb BapUaHThI pellleHri C yuéToM HOBOM MH(OpMaLUH.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHaﬂbeIﬁ HHTE/1/IEKT:

B/IaJleTh HaBbIKaMH IT03HaBaTe/IbHOM pedieKCHY KaK 0CO3HaHMsI COBepIIIaeMbIX JAeHCTBUI U MBIC/IUTE/bHBIX MTPOL|eCCOB, UX pe3y/IbTaToB, Ba/|eTh
crocob6amMu caMOMNPOBEPKH, CAMOKOHTPOJIS MIPOLiecca U pe3ysbTaTa PelleH|ss MaTeMaTHYeCKOU 3aiaun;

rpe/iIBU/IeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTH MPU pellleHU! 3a/jlau, BHOCUTh KOPPEKTUBHI B [IeSITE/IbHOCTh HA OCHOBE HOBBIX
00CTOSTENTLCTB, JAHHBIX, HAWIEHHBIX OIMOOK, BLISIBIEHHBIX TPYAHOCTEH;

OL|eHMBaTh COOTBETCTBUE pe3y/bTaTa L{eJId U YCIOBUSM, OOBSICHATL PUUMHBI JJOCTYKEHUs WA HeJJOCTIKEeHHs pe3y/IbTaToB JlesiTe/IbHOCTH,
HaXOJUTh OMIMOKY, JaBaTh OL|eHKY PUOOPEeTEHHOMY OTIBITY.

CoBMecTHAsA AeATe/IbHOCTD:

MOHKMMAaTh U UCMO/Ib30BaTh MPEMMYIIeCTBAa KOMaHAHOW U UHIUBUyalbHOW PabOThI MPU pellieHnH YueOHbIX 3a/1a4, IPUHUMATh 1[e/1b COBMECTHOMH
JesITeIbHOCTH, TUIAHWPOBAaTh OPraHU3al[{i0 COBMECTHOM PabOThI, pacripe/ie/isTh BU/IbI paboT, 0roBapuBaThCs, 00CYKAATh MPOLIECC U Pe3yJbTaT
paboTkl, 0600ITIaTh MHEHHST HECKOJILKUX JTFOZIEH;

y4acTBOBATh B TPYIMIOBLIX (hopMax paboThI (06Cy»KJeHusI, 00MeH MHEHH, «MO3TOBbIe IITYPMbI» 1 WHBIE), BBITIO/IHATH CBOIO YaCTh PabOTHI U
KOOP/IMHUPOBaTh CBOM JIEMCTBUS C [PYTMMH U/leHaMy KOMaH/Ibl, OIleHHBaTh KaueCTBO CBOEro BK/Ia/la B OOI[UI MPOJYKT 10 KPUTEPUSIM,
chopMyIMPOBaHHBIM yUaCTHUKAMH B3aUMO/IeMCTBYSI.

INPEAMETHBIE PE3YJ/IBTATbBI

K kon1ly 10 K/1acca o0yuaroiuics HayuYnTCs:
e CBOOOZIHO OTIEpUPOBATh OCHOBHBIMU TMOHATUSIMUA CTEPEOMETPHUH MPH PeIlleHUH 3a/jau U MPOBeIeHNH MaTeMaTHUeCKUX PACCy KIeHUH;
® TIpUMEHSITb aKCMOMbI CTePEOMETPUH U CIeICTBUS U3 HUX TIPU pellleHWH TeoOMeTpUUYeCKUX 3a/1ay;

e  KJIAaCCU(ULIMPOBaTh B3aMMHOE PaCIo/IO’KeHue MPSIMbIX B IPOCTPAHCTBE, MJIOCKOCTel B IPOCTPAHCTBE, MPSIMbIX U IJIOCKOCTeN B
MIPOCTPaHCTBE;
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CBOOO/THO OTIePUPOBATh TIOHSATUSIMU, CBSI3aHHBIMH C yT7IaMH B IIPOCTPAHCTBE: MEXK/1Y MPSIMBIMU B IPOCTPAHCTBe, MEXKY TIPSIMOU U
TJIOCKOCTBIO;

CcBOOO/THO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMH C MHOT'OIDaHHUKAMU;

cBOOO/THO pacrio3HaBaTh OCHOBHbIE BU/Ibl MHOTOTPaHHUKOB (TIpH3Ma, MUpaMK/ia, TIPSMOYTO/IbHBIN Tlapasuiesienure], Ky0);
K/1acCu(UIIMpOBaTh MHOTOTPAHHUKH, BEIOMPAsi OCHOBaHMS 1 K/lacCU(UKAIUY;

CBOOO/THO OTIEPUPOBATH TIOHSATUSIMU, CBSI3aHHBIMH C CeUeHHeM MHOT'OIPaHHUKOB T/IOCKOCTBIO;

BBITIO/THATH TIapasijie/IbHOE, 1IIeHTPa/lbHOe U OPTOTOHA/ILHOE TIPOEKTUPOBaHUE (GUTYP Ha TJIOCKOCTh, BBITIONHSATL N300pakeHust GUryp Ha
MJIOCKOCTY;

CTPOWTH CeUeHHs] MHOTOTPaHHUKOB Pa3/IMUHBIMUA METO/IaMHU, BLIITOJTHATE (BHIHOCHBIE) TVIOCKHE UepTeXKU U3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCJIATD ITVIOIIAAN HOBerHOCTeﬁ MHOI'OrpaHHMUKOB (an3Ma, HI/IpaMI/I,Z[a), reoMeTpuyeCckKux Tej1 C IpUMEeHEHUEM d)OpMYJ'I;

cBOOOZIHO OTIepPHPOBATh MOHSTHUSMH: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U MI0CKOCTh CUMMETPHH, LIeHTP, OCh U MJIOCKOCTh
CUMMeTpUH (UryphI;

CcBOOOIHO OTIepUPOBATh MOHATHSMHU, COOTBETCTBYIOIMMY BeKTOpPaM 1 KOOPAMHATaM B TTPOCTPAHCTBE;
BBITIOJTHSAITh IeICTBUS HaJl BEKTOpaMu;

pemiaTh 3aid4M Ha J0Kd3dTe/IbCTBO MaTeEMATUUECKHUX OTHOILIEHUH U HaXOXXIAeHWE reOMETPUYECKUX BEJIMUYHH, IIPUMEHAS U3BECTHLIE
MeTO/bI IMPU pellieHUN MaTeEMATUYECKUX 3d4d4 ITOBBIIEHHOI'O M BEICOKOI'O YPOBHSA CJIOKHOCTH;

MIPUMEHSTh MPOCTeHIIINe TPOrpaMMHbIe CPeJiCTBA U 3/1eKTPOHHO-KOMMYHUKALIMOHHbIE CUCTEMBI [IPU pellieHUH CTepeoMeTpUYeCcKUx
3ajay;

M3BJ/IeKaTh, TTPe0Opa30BbIBATh U UHTEPIPETHPOBATh MH(GOPMALIHIO O POCTPAHCTBEHHBIX reOMeTPHUUeCKUX (Urypax, MpeCTaBIeHHYI0
Ha YyepTeXKax U PUCYHKaX;
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TIPUMEHSITh [0/TyYeHHbIe 3HaHUSI Ha MPaKTHKe: CPABHUBATh U aHAa/IM3UPOBaTh peasibHble CUTYallH, IPUMEHSITh M3yUeHHbIe ITOHSATHS B
Tpoljecce TIOMCKa PelleHusi MaTeMaThuuecku chopMyTUpPOBaHHOM MPOOJIeMbI, MOZIE/TUPOBATh peasibHble CUTYal[UH Ha SI3bIKe reoMeTpHH,
HCCIIeI0BaTh MIOCTPOEHHBIE MOZIE/TH C UCTIOb30BaHHEM reOMeTPUUECKUX TTOHSITHN W TeopeM, afraparta anredpbl, pelaTh MpakKTHUeCcKue
3a/lauM, CBsI3aHHbIe C HAXOXK/|eHHEeM reOMeTPUUeCKUX BeJINUWH;

HUMEeThb IIpeCTaB/IeHUA 00 OCHOBHBIX 3Tarax Pa3BUTHA T'€OMETPHUU KaAK COCTaBHOM YaCTH q)YH,E[aMeHTa Pa3BUTHA TEeXHOJIOTUM.

K koH11y 11 K/acca o0yuaronuiicss HayuYuTCs:

CBOOO/JHO OTIePUPOBAaTh MOHSTHUSIMH, CBSI3aHHBIMU C [IWTMH/IPUYECKOH, KOHUUeCKOU U cepUyeCKol MOBEPXHOCTSIMH, 00bSCHSTh
CrIoCoOBI TIOTyYeHUST;

OIepupOBaTh MOHATHUSMU, CBSI3aHHBIMU C Te/laMU BpallleHHs: LIUJIMHAPOM, KOHYCOM, C()epoi U 11apoM;
pacro3HaBaTh Tesia BpaleHus (LIMHAP, KOHYC, cdepa U map) U 00bSCHITH CIIOCOObI MOTyYeHus! TeJl BpallleH!s;
KJ/IaCCU(PULMPOBAaTh B3aMMHOe PacIo/IoyKeHue Cc(epbl U IVIOCKOCTY;

BBIUMC/ISTH BEJIMUMHBI 37IeMEHTOB MHOTOTPAHHUKOB U TeJl BpallleH!st, 00bEMBI U TIIOIaj1 TIOBEPXHOCTel MHOTOTPAHHHKOB U TelT
Bpall{eHHs], TeOMeTPUUeCKUX TeJl C pUMeHeHreM (hopMmyi;

CcBOOO/THO OTIEPUPOBAThH MOHATHSIMU, CBI3aHHBIMU C KOMOWHAIIMSIMU TeJl BpallleHHsl U MHOTOTPAaHHHUKOB: MHOTOTPAHHUK, BIIMCAHHbBIN B
cdepy U ornrcaHHbIN 0K0JI0 cdepsl, chepa, BIiMCaHHasi B MHOTOTPAaHHUK WU TeJ0 BPallleHuUsT;

BBIUMCJIATH COOTHOLIEHHSI MEX/Y TI/IOIIasIMU TTOBEPXHOCTeH U 00bEMaMu TI0/J0OHBIX TeJT;

n300pakaTh U3ydyaeMble (PUTYPBbI, BBIMOMHATE (BBIHOCHBIE) MJIOCKHE UePTeXU U3 PUCYHKOB TIPOCTLIX 00BbEMHBIX (UTYpP: BUJ CBEPXY,
cOOKY, CHM3Y, CTPOUTh CeueHus! TeJl BpallleHUs;

W3BJIeKaTh, MHTEPIIPETUPOBATH U TIPe0Opa30BbIBATh MH(OPMALIMIO O POCTPAHCTBEHHBIX FeOMeTPUUYeCKUX (DUrypax, MpeCcTaBIeHHYTO
Ha YyepTe)xax U pUCYHKax;

CBOOO/THO OTIEPUPOBATH TIOHSITEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATE OIlepalii Ha[, BeKTOPaMH;
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3a/jaBaTh MJIOCKOCTh YPaBHEHWEM B [1eKapTOBOM CCTeMe KOOp/UHAT;

peliaTbk reoMeTprUyeCKHre 3a1da4r Ha BbIUMC/I€EHKWE YIJIOB MeXXYy IIPAMBIMHA U ITIJIOCKOCTAMM, BBIYMC/IEHHE paCCTOHHHfI OT TOUKH 10
IJIOCKOCTH, B L1€JIOM, Hd IIPUMEHEHNE BEKTOPHO-KOOPAWHATHOI'O METO/d IIPHU PEIIeHNH;

CBO60,Z[HO OrneprupoBaThb INOHATHUAMM, CBA3dHHBIMU C ABM)XEHHEM B ITPOCTPAHCTBE, 3HATH CBOICTBa I,Z[BI/I)KEEHI/IIt/i;

BBITIOJTHATH M300pa’keHNsi MHOTOTPaHHUKOB U TeJT Bpall|eHHsl TIPY Tapasiie/lbHOM TiepeHOoCe, LIeHTPabHOM CHMMEeTPHH, 3ePKaTbHOM
CMMETPHH, TIPU TTIOBOPOTE BOKPYT TPSIMOH, TTpeoOpa30BaHus 1Mo/j00Ms;

CTPOUTH CeueHUs MHOTOTPAHHMKOB U TeJl BpallleHHs: CeueHUsl LIWIMH/pa (TapasiiesibHO U MepreH/AUKY/IsIPHO 0CH), CeueHUs1 KOHyca
(mapassienibHble OCHOBaHUIO U MPOXO/sLIMe uepe3 BepIlIrHY), CeueHus 111apa;

WCII0/Tb30BaTh MEeTO/bI IOCTPOEHUSI CeUeHU: MeTO/] C/Ie[IOB, MeTO/, BHYTPEHHer0 MPOeKTUPOBaHKsl, MeTO/, llepeHoca CeKylei
TMJI0OCKOCTH;

AO0Ka3bIBaTb reOMeTpHUYEeCKHe YTBEP)XKIAEHNA,

TIPUMEHSITh reoMeTpuueckre (DakThl /1Jisl PellieHUs] CTepeoMeTPHUUeCKUX 3a/ad, TIpe/ITo/laratoiiux HeCKOJIbKO 111aroB pelleHus, ecii
yC/I0BUSI IPUMeHeHUs1 3a/laHbl B SIBHOM U HesiBHOU (hopMme;

peliaTth 3a4a4M Ha A0Ka3aTe/JIbCTBO MaTeEMATUUECKHUX OTHOILIEHUH U HaxXoXX[eHne reoMeTpuiyeCKrx Be/IMUNH;
IPUMEHSATH IIPOIrPaMMHBIE CPDEeACTBA U 3JIGKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI IMPU pEllIeHWH CTepEeOMETPUYECKHX 3d/idY,

TIPUMEHSITh M0/TyYeHHbIe 3HaHUsI Ha MPaKTHKe: CPaBHUBATh, aHA/TM3MPOBATh U OLIEHHWBATh pPeasibHble CUTYalUW, IPUMEHSITh N3yUeHHbIe

TIOHSATHSI, TEOPEMBI, CBOMCTBA B TIPOIieCCe TIOMCKA PEeIIeHUs] MaTeMaTudecku C(hOpMyTUPOBAaHHOM MPO0OJIeMbI, MOZIE/TUPOBATL PeaslbHbIe

CUTYaLMM Ha si3bIKe FreOMeTPUU, UCC/Ie[loBaTh MOCTPOEHHbIE MOJEe/U C UCIO0/Ib30BaHUEM reOMeTPUUeCKHX MOHATUM U TeopeM, anrapara
anreOpsl, peliaTh MpPaKTUUeCKHe 3a/jaul, CBs3aHHbIe C HaX0KeHeM reoOMeTPUUeCKUX BeTMUKH;

MMeThb Tpe/|CTaB/eHus1 00 OCHOBHBIX 3Tarax pa3BUTHsI TeOMETPUH KaK COCTaBHOW YacTy yHAaMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoimuyecTBo yacos JJIEKTPOHHBIE
Ne (uudposBbie)
HanmeHoBaHuMe pa3/ie/ioB ¥ TeM IPOrpaMMbl
n/n Beero KonTposibHbie | [IpakTHueckue o0pa3oBare/IbHbIE
padoThI padoThI pecypchbl
1 BBezieHue B crepeoMeTprto 23 1
2 BsanmHoe pacriosioykeHue NpsiMbIX B IIPOCTpPaHCTBe | 6 1
3 [TapannensHOCTD MPSIMBIX M MJIOCKOCTEH B 3
TIPOCTPaHCTBe
4 [TepnieH Ky ISIPHOCTD MPSIMBIX M IJIOCKOCTEN B 75
TIPOCTPaHCTBe
5 YTr/bl U pacCTOSHUSA 16 1
6 MHororpaHHUKH 7 1
7 BekTopsb! B IIpOCTpaHCTBe 12
3 [ToBTOpEeHMe, 006001[eHNe U CHCTeMaTH3aLUs c 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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11 K/TIACC

KosinuecTBo yacoB O/IeKTPOHHbIE
Ne i/ || HaumeHoBaHue pa3/jie/ioB ¥ TeM NPOrpaMMbI (uudpoBbIe)
Beero KonTponbHblie | IIpakTHueckue oOpa3oBare/IbHbIE
padoThI padoThI pecypchbl

1 AHanuTHueckasi reoMeTpus 15 1
5 [ToBTOpEHUE, 0600ITIEHNE ¥ CUCTEMATH3ALIUS 15 1

3HaHUM
3 OO6BEéM MHOTOTpaHHHUKA 17 1
4 Tesna BpaleHust 24 1
5 [Tr1o111a/111 TIOBEPXHOCTU M OOBEMBI KPYTJIBIX TeJT 9 1
6 L Br>xeHus 5 1
7 [ToBTOpEHue, 00001eHNe U CCTeMaTH3aLs 17 5

3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 102 8 0
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IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC

Ne Ko/mmuecTBO yacos JJ/IeKTPOHHbIE
Tema ypoxa JlaTa nudpoBkIe
Konrponbnselie | IIpakTHyeckue | u3ydyeHUsA oOpa3oBaTe/bHbIE
padoThI padoThI pecypchbI

n/n

Bcero

OcHoBHbIe TpaBuIa U300pakeH!st Ha pUCYHKe
1 TIJIOCKOCTH, Tlapasule/ibHbIX TPSIMBIX (OTPE3KOB), 1
cepe/IMHbI OTpe3Ka

[ToHSTHUSI CTEpEOMeTPUM: TOUKa, TIpsiMas,
TIJIOCKOCTB, MPOCTPaHCTBO. OCHOBHbIE MpaBu/Ia
2 1300pakeHHs] Ha PUCYHKe TIJIOCKOCTH, 1
riapasiieJibHbIX TPSIMbIX (OTPe3KOB), CepeiuHbI
oTpe3Ka

[MoHsATHS: TIepeceKaroLLHecs MI0CKOCTH,
3 riepeceKaroIyecs mpsiMasi ¥ TJI0CKOCTb; 1
TIOJTYTIDOCTPaHCTBO

[ToHSTHSA: TIepeceKaroIrecs TVI0CKOCTH,
4 riepeceKaroIyecs mpsiMasi ¥ TJI0CKOCTh; 1
TIOJTYTIDOCTPaHCTBO

MHororpaHHUKH, 300pakeHHe TIPOCTEUIIINX
5 TIPOCTPAHCTBEHHBIX (PUT'YP, HECYIIIECTBYHOIUX 1
00BLEeKTOB
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MHOrorpaHHUKH, W300pakeHne MPOCTeMIINX
MPOCTPAHCTBEHHBIX (DUTYpP, HECYII[ECTBYIOIINAX
00BeKTOB

AKCHOMBI CTEPeOMEeTPUH U TepBbIe C/Ie[ICTBUS U3
HUX

AKCHOMBI CTepeoMeTpHHU U I1epBbIe C/IeCTBUA U3
HUX

AKCHOMBI CTepeOMeTPUU U TiepBbie C/1e/ICTBUS U3
HuX. CriocoObI 3a/jaHKs TIPSIMBIX U TJIOCKOCTEH B
ripoctpaHcTBe. O003HAUEHUS TIPSMBIX U
TJIOCKOCTeH

10

M306pakeHune ceueHUi MMpaMU/bl, KyOa 1
TIPH3MBbI, KOTOPbIe TIPOXOJAT Yepe3 uxX pédpa.
300pakeHue niepeceyeHust M0TyYeHHbIX
II0CKOCTel. PackpallimBaHe IOCTPOEHHBIX
ceueHU pa3HbIMU LiBeTaMH

11

M306paxeHre ceueHUi MMpaMU/bl, KyOa 1
TIPU3MbI, KOTODBIe TIPOXOJST uepe3 Ux pébpa.
N306parkeHHe TiepeceueHust TIOTyYeHHBIX
TI0CKOCTel. PacKpaliBaHye MoCTPOeHHBIX
CeyeHHli pa3HbIMH LIBETaMU

12

V306pakeHue ceueHu MMpaMu/bl, Kyba u
TIPU3MBbI, KOTOPbIE MPOXOJST Uepe3 ux péodpa.
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V306pakeHHe niepeceyeHust MOTyYeHHbIX
IJI0CKOCTel. PackpammBaHue IMOCTPOEHHbIX
CevyeHn! pa3HbIMU L[BeTaMu1

13

V300pakeHune ceueHUM MUpaMU/ibl, Kyba u
TIPH3MbI, KOTOPbIE TIPOXO/AT Uepe3 ux péodpa.
V306pakeHue TiepeceyeHust MoTyYeHHbIX
TJIOCKOCTeH. PackpaimBaHue OCTPOEHHBIX
CeueHW pa3HbIMU 1IBETaMH

14

MerTo/, c/iefioB [ijisi TOCTPOEHUS CeueHui

15

Mertop cnefjoB Jisi TIOCTPOeHUsI CeUeHUiA.
CBoiicTBa nepeceueHni MPsIMbIX U TJIOCKOCTeH

16

Mertop, cyiefjoB /1Jisi IOCTPOEHHUsI CEeUeHHUH.
CaolicTBa nepeceyeHUid NMPSIMBIX U MJIOCKOCTEN

17

[TocTpoeHMe ceueHu B TUpamMuie, Kybe 1Mo Tpém
TOUKaM Ha pébpax. Co3ziaHre BhIHOCHBIX
yepTe)xel 1 3aluCh 11aroB MOCTPOeHUsI

18

[TocTpoenue ceueHuii B mupamu/ie, Kybe 1o Tpém
TOYKaM Ha pébpax. Co3fjaHre BEIHOCHBIX
yepTe)kel U 3arych 11aroB NOCTPOeHUs

19

[TocTpoeHMe ceueHu B TUpamMuie, Kybe 1Mo Tpém
TOUKaM Ha pébpax. Co3zaHre BhIHOCHBIX
yepTeykel U 3aIych 11aroB OCTPOeHUs
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20

[TocTpoeHMe ceueHui B TUpamMuie, Kybe 1mo Tpém
TOUKaM Ha pébpax. Co3zaHre BhIHOCHBIX
yepTeykel U 3aIych 111aroB OCTPOeHUs

21

IToBTOpeHue ruianuMeTpuu: Teopema o
TIPOTIOPLIMOHAIBHBIX OTpe3Kax. [Tomobue
TPEeYroJIbHUKOB

22

IToBTOpenue rianuMeTpun: Teopema MeHenasi.
PacueTsl B ceueHMsIX Ha BBIHOCHBIX YepTesKax.
Wcropus pa3BuTys MylaHUMeTPUU U
CTepeoMeTprur

23

KonTponbHast paboTa "AKCHOMBI CTEPEOMETPUH.
Ceuyenus"

24

B3anMHoe pacrniosiokeHue NpsIMbIX B
ripoctpaHcTBe. CKpeluBarolyecs npsiMbie.
[Tpu3HakKy CKpelyBaroIIUXCs IPSMBbIX.
[TapannenbHble MpsiMblie B IPOCTPAHCTBE

25

Teopema 0 CyII[eCTBOBaHUU U eJMHCTBEHHOCTH
MpsIMOM Tlapasijie/TlbHOW JJaHHOM TIPSIMOM,
TIPOXO/isAlIlel Yyepe3 TOUKY IPOCTPAHCTBA U He
Jiekalried Ha laHHOM TipsiMoit. JleMMa o
riepecevyeHuH NapasyieIbHbIX TPSIMBIX
TJIOCKOCTBIO

26

[MapanienbHOCTB TpeX MpsiMbIX. Teopema 0 Tpéx
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rapa’sijieJibHbIX NpsMbIX. Teopema o
CKpelLMBaOLIMXCS TPSIMBIX

27

[MapannenbHOe TipoekTHpoBaHre. OCHOBHBIE
CBOWCTBA IMapasiie/IbHOTO MPOeKTHPOBaHMUS.
V306paskeHue pa3HbIX (GUTYp B MapasielbHOU
TIPOEKIUH

28

LlenTpasnbHasg mpoeKys. YT0JI C
COHarpaB/IeHHbIMA CTOPOHAMU. YTOJI MeXY
MPSIMBIMU

29

3aflaun Ha ZI0Ka3aTeIbCTBO U UCCIIe/IOBAHUe,
CBsi3aHHbIE C PACII0J/IO’KEHUEM TIPSIMbIX B
TIPOCTPaHCTBE

30

[ToHsTHS: MapaieTbHOCTh MPSIMOM U IJIOCKOCTH
B TipocTpaHcTBe. [Ipu3HaK napasiiebHOCTH
rpsiMoit U ryiockocty. CBOMCTBa NapasisieibHOCTH
TIPSIMOM M TVIOCKOCTH

31

['eomeTprueckue 3afiaun Ha BbIYMCIEHUE U
Jl0Ka3aTenbCTBO, CBSI3aHHBIE C Napasiie/IbHOCThIO
MIPSIMBIX U TJIOCKOCTEH B POCTPaHCTBe

32

[TocTpoeHUe ceueHusi, MPOXOASILLETO Uepe3s
JIAaHHYO TPSIMYIO0 Ha uepTeske U MapasiielbHOT0
Jpyroi npsimoii. Pacuét oTHoleHU

33

[TapannenbHast MpoeK1ysi, IPpUMeHeHue A1t

21




TIOCTPOEHUsI CeueHuH Ky0a 1 mapasiiesienure/a.
CaolicTBa napasuienenure/ia U Mpru3Mbl

34

[TapannenbHble mockocty. I1pr3Haku
rapasiie/lbHOCTU JBYX TJIOCKOCTeM

35

TeopeMa 0 napasiesibHOCTH Y e JUHCTBEHHOCTU
TJIOCKOCTH, MIPOXOJsiliel uepe3 TOUKY, He
TpUHaZyIeXKallyto JaHHOU IJIOCKOCTH U
CJ/Ie[ICTBUS U3 Heé

36

CBoiicTBa napassie/bHbIX IJIOCKOCTeMH: 0
Tlapasisie/IkHOCTU TIPSIMBIX TepeceveHus TIpu
riepeceueHuH JBYX Mapasiie/bHbIX MI0CKOCTeH
TpeThel

37

CBolicTBa Napasiie/bHbIX IJIOCKOCTeMH: 00
OTpe3Kax TapaJlie/IbHbIX MPSIMbIX, 3aKTFOUEHHBIX
Me>Ky Tapasuie/ibHbIMU TJI0CKOCTSIMU; O
riepeceyeHUH MIPSIMOM C ZIBYMsI Napasie/bHbIMA
TVIOCKOCTSIMH

38

[ToBTOpeHue: Teopema [Tudaropa Ha MI0CKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS IPSMOYTOJILHOTO
TpeyrojbHUKa

40

CaoticTBa Kyba 1 psIMOYTO/IbHOTO
napasuiesienureza
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BbIuricienue yiiH 0TPe3KOB B Ky0Oe 1

41
NIPSIMOYTOJIbHOM Tapajuiesienurie/ie
[TeprieHAUKY/IIPHOCTB MPSAMOM U MJIOCKOCTH.

42 || IIpu3HaK neprieHAUKY/JISpPHOCTH NIPSIMOU U
IIJIOCKOCTH
[TepieH MKy ISIPHOCTD MPSIMOU U MJIOCKOCTH.

43 || Ilpu3Hak nepreHjUKy/ISPHOCTU NIPSIMOU U
IIJIOCKOCTH
Teopema 0 CyleCTBOBaHUU U eJUHCTBEHHOCTH

44 || mpsiMOW, TIPOXOZILIel yepe3 TOUKY ITPOCTPAHCTBA
Y TIepIeHJUKYJ/IIPHOU K [JIOCKOCTH

45 [TnockocT U epneHVKY/IsIpHble UM IpsIMble B
MHOTOTpaHHUKax

46 [TnockocTy U epneHMKYy/IsIpHbIE UM IIPSIMble B
MHOTOTpaHHUKax

47 [TeprienauKyip 1 HakIOHHas1. [TocTpoenue
NeprieHUKYJIsIpa U3 TOUKW Ha NPSMYIO

48 [TepnienuKynsp v HaknoHHas. [locTpoeHue
NeprieHUKYJIsIpa U3 TOUKU Ha NPSMYI0

49 Teopema 0 Tpéx nepneHANKYJIsApax (mpsMas 1

obparHasi)
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Teopema o Tpéx neprieHAUKY/IsIpax (MpsiMasi u

50
obpaTHasi)

51 || Yron Mexay CKpeljyBarOLMUCS TIPSIMbIMU

59 [Touck neprieHAUKYJISPHBIX MPSMBIX C TOMOILBIO
NepreHVKY/ISIPHBIX TVIOCKOCTeN

53 || OproroHanbHOe IPOEKTUpPOBaHUE
[TocTpoeHue ceueHuit Kyba, IpHU3MbI, TTPaBUIBHOMN

54 || nMpaMu/IbI C IOMOII[BI0 OPTOrOHA/ILHOM
TIPOeKLINU
[TocTpoeHue ceueHuii Kyba, IprU3Mbl, TPaBUILHOMN

55 || mupaMu/bl C MOMOILBIO OPTOrOHATBHOU
NIPOeKLINU
CrMMeTpUs B IPOCTPAHCTBE OTHOCUTE/IBHO

56 | mnockoctu. [1nockocTu cuMmeTpuii B
MHOTI'OTpaHHUKaX

57 [Tpu3Hak neprieHVKy/IIPHOCTH NIPSIMOU 1
TIJIOCKOCTH KaK C/1e[ICTBUe CUMMeTPUU

58 IIpaBubHBIE MHOTOIPaHHUKU. PacuéT
PacCTOSTHUM OT TOYKH /10 TUIOCKOCTH

59

HPaBI/IJ'[bHLIe MHOI'OrpaHHUKH. Pacuér
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paCCTOHHI/Iﬁ OT TOYKHU 40 IIJIOCKOCTHU

Criocobbl OMyCTUTD TIepIieH/IUKYISIPbI:

60 | cuMMeTpus, CABUT TOUKU I10 MapasielbHON
TpsIMOi

61 CpBur 1o HernapasienbHOM NPSIMOM, U3MeHEHHUe
paccTosiHUM

62 KonrposnbHas pabota "B3anMHoe pacriosioxkeHue
MPSIMBIX U TJIOCKOCTEM B TIPOCTpPaHCTBe"
[ToBTOpEHUe: yron Mexxay NpsMbIMU Ha

63 | IUIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIbBHOM
TpeyroyibHUKe, TeopeMa KOCUHYCOB

64 [ToBTOpEHUe: yroa Mexxay CKpelvBaroIMMUCS
NIPSIMBbIMU B IIPOCTPAHCTBE

65 ['eomeTprueckrie MeTO/ bl BBIUMC/IEHUS YT/1a
MeXXly NIPSAMBIMU B MHOI'OIPaHHUKAX

66 [Byrpannsiii yroj. CBOMCTBO TMHEWHBIX YTJIOB
JIBYI'PaHHOIO yIJia

67 [TepnienuKynspHsble r1ockoctyu. CBOMCTBA
B3aUMHO IepIIeHUKYJISPHBIX [VIOCKOCTeN

68 || IIpu3Hak nepneHuKy/ISPHOCTU IJIOCKOCTEH;

TeopeMa O TIPSIMOM TepecedeHust IByX
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TIJIOCKOCTEH MepreHAUKYJ/ISPHbIX TPeThel
TIJIOCKOCTH

69

[IpsiMOyTONBHBIN Mapasuienenures; Kyo;
M3MepeHUsi, CBOMCTBA TIPSMOYTOTbHOTO
Triapasuiesienuireja

70

Teopema 0 AuaroHasmu MpsIMOYTOJIBHOTO
niapasiiesieniurie/ia U cjae/iCTBHe U3 Heé

71

CrepeomeTpuueckue U NpUK/IaJHbIe 33/1auH,
CBsI3aHHbIE CO B3aMMHBIM PACMOJI0)KeHUEM
MPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHUE: CKpEIUBAIOIIUeCs TIPSIMbIE,
Trapa’uie/ibHbIe TUIOCKOCTH B CTaH/IapTHBIX
MHOTOrpaHHHMKaX

73

[Tapa napan/enbHBIX MJIOCKOCTeH Ha
CKpellMBaoILMXCs MPSIMBIX, PACCTOSTHUE MEXAY
CKpellMBaKIMMHUCS TIPIMBIMHU B TIPOCTBIX
CUTYaLUsiX

74

PaccTrosiHie OT TOUKM /10 T/IOCKOCTH, PACCTOSTHUE
OT MPSIMOM 0 TJIOCKOCTH

75

BbrunciieHue pacCTOSSHUNM MeXAy
CKPelLMBaIIIMMHUCS TIPSIMBIMU C TTIOMOILIBIO
TneprieH/IMKy/IsipHOM MJI0CKOCTU
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TpéxrpaHHbI{ yroJj, HepaBeHCTBa 15
TpexrpaHHbIX yrioB. Teopema ITudaropa,

76
TeopeMbl KOCUHYCOB U CUHYCOB [i/Is1
TPEXI'PAHHOrO yrIJjia

77 OneMeHThI chepruueckor reoOMeTpUH:
reo/ie3ndecKue JUHUMU Ha 3emsie

78 | KoHtposibHasi pabota "YT/bl U pacCcTosSHUS "

79 CucremaTtu3saius 3HaHUM "MHOrorpaHHUK U ero
3/1eMeHThI"

80 IMTupamuga. Bugsl nupamug. [IpaBuibHas
nvpamuja

81 ITpusma. [IpsimMast ¥ HaKJIOHHAs! [IPU3MBI.
IIpaBuibHas npr3Ma

82 [Ipsimoli napasenenunes, NpsMOYTO/IbHbIN
riapasuiesienurne, Kyo

83 || Bemykiible MHOrorpaHHuky. Teopema Oinepa

84 Boinykiible MHOrorpaHHuKU. Teopema Ditnepa.
[TpaBu/bHBIE ¥ NOyTIPaBU/IbHBIE MHOTOTPAaHHUKH

85 || KonTtponbHas paboTa "MHOrorpaHHUKHU"

86

ITonsiTue BEKTOPA Hd IJIOCKOCTH U B
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TIPOCTPaHCTBE

87 || CyMMa BeKTOpOB

88 | PasHOCTb BeKTOpPOB

89 | IlpaBuno napasmienenuresna

90 | YMHOXeHMe BeKTOpa Ha YMCJ/I0

91 Pa3noykeHue BeKTOpa 110 6a3uCy TPEX BEKTOPOB,
He JIeXalliX B OJHOU IJIOCKOCTH

92 || CkansgpHoe Npou3BeleHre

93 Brrunciienue yriia mexxiy BeKTopamu B
TIPOCTPaHCTBe

94 | Ilpocrelime 3ajauu C BEKTOPaMH

95 || IIpocTetlilue 3a/jauu C BeKTOPaMU

96 | Ilpocreliue 3ajauu C BEKTOPaMH

97 || IlpocTetitye 3a/jaui C BeKTOPaMH

98 | O6o6ImeHNe U CUCTEMATH3AIHs 3HAHUH

99 || O6006ITIeHMEe U CUCTeMAaTH3aLUs 3HAHUH
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100 || i'toroBast KOHTpoJ/IbHast paboTa 1
101 || 'toroBasi KOHTpoO/IbHast paboTa 1
102 || O6o0I1IeHre U cCUCTeMaTH3al|s 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 102

29




11 KITACC

KoiuuecTBO 4acoB

No T J/IEKTPOHHbIEe
o/ €Ma ypoka B Jara nu¢poBbIie
cero Konrponbnsle | IIpakTHyeckue | udydyeHusi | oOpa3oBare/ibHbIe
paboThI paboThI pecypchl
1 [ToBTOpeHnue Temsl "KoopayHaThel BeKTOpa Ha 1
TJIOCKOCTU U B IPOCTPAHCTBE"
9 [ToBTOpeHue Temsl "CkansipHoe poU3BeieHre 1
BEKTOPOB"
IToBTOpEeHue Tembl "BblunC/ieHNe yIyia MexXay 1
3 BEeKTOpaMH B IIPOCTPaHCTBe"
4 [ToBTOpEHMe TeMbl Y paBHEHME TIPIMOU, 1
MPOXO/SILel uepes iBe TOUKH"
c YpaBHeHMte IIJIOCKOCTH, HOPMaJ/lb, ypaBHEHUe 1
IIJIOCKOCTH B OTPe3Kax
6 YpaBHeHue IJIOCKOCTH, HOpMaJlb, YpaBHeHHe 1
IIJIOCKOCTH B OTpe3Kax
7 BekTopHoe nipousBeeHue 1
3 JIuHeliHble HepaBeHCTBA, TUHeNHOe 1

NpOrpaMMUpOBaHKe
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JIvHeliHbIe HepaBeHCTBA, TUHeNHOe

9
IIpOrpaMMHpOBaHue

10 AHa/MTUYeCKre MeTO/bl pacuéTa yryia Mexzay
IIPSIMBbIMU B MHOI'OTPaHHUKAX

1 AHaThuyeckre MeToAbl pacuyéTa yria Mexznay
IIJIOCKOCTSIMU B MHOT'OI'PaHHUKAaxX

1 dopmyJia pacCTOSHUSA OT TOYKH JI0 TVIOCKOCTH B
KOOpJuHaTax

13 HaxoxzeHre pacCTOSIHUM OT TOUKHU JI0
TIJIOCKOCTH B KyOe

14 HaxoxgeHre pacCTOSIHUM OT TOUKHU JI0
IUIOCKOCTH B NPaBWIbHOM NUpamuzie

15 KontposnbHast paboTa " AHamuTHYecKast
reomeTpus”

16 CeueHMss MHOTOI'PaHHUKOB: CTaH/lapTHbIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO[] C/IeIOB
CeueHysi MHOIOTPDaHHUKOB: CTaH/apTHbIe

18 IJIOCKOCTH, TlepeceyeHust NpsIMbIX U

IJIOCKOCTeH
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[TapasnnenbHble MpsiMble U TJIOCKOCTHU:

19
Triapasiie/ibHbIe CeueHMUsI

20 [TaparuiesibHbIe TIPSIMbIe U TJIOCKOCTU: PACUET
OTHOILIEHWH

91 [TapasnnenbHbIe MPsIMble U TVIOCKOCTU: YTJIBI
MeX/1y CKPelL[HUBaOL[AMHUCS TPSIMbIMU
[TeprieHAVKYISPHBIE TIPSIMbIE U TJIOCKOCTH:

99 CTaH/lapTHbIE Maphl MepreHAUKY/ISIPHbIX
TIJIOCKOCTEH U TIPSIMbIX, CHMMETPUU
MHOTOTPaHHUKOB

93 [TeprieH UKy ASIpHBIE TIPSIMbIe U TIJIOCKOCTHU:
TeopeMa O TpeX TeprieHAUKY/isgpax

24 [MeprieHAVKYISPHBIE TIPSIMbIE U TJIOCKOCTH:
BBIUMCJIEHUS JI/TUH B MHOTOTPAHHUKAX
[ToBTOpEHHUe: TI/I0IIa1 MHOTOYTOJIbHUKOB,

25 dbopMyJIbI 7151 TUTOIAIeH, COOOparkeHHUs
roo0ous
[ToBTOpEHMe: MJIOLaZiIi MHOTOYTOJIbHUKOB,

26 dbopMyIbI 7151 TUTOIAieH, COOOparkeHuUs
1o00ust

27 [ToBTOpEHMe: MIOL[aZI MHOTOYTOJIbHUKOB,

(bopMyJibl A7 TITOILA/IeH, COOOpaXKeHUsT
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1o00us

HJIOH.[&,I[I/I CeueHuM MHOI'OrpaHHUKOB: TIJIOIdgH

28 TIOBEPXHOCTeH, pa3pe3aHusi Ha yacTy,
coobpaXkeHUs ITOA00US
[Tro1agu ceueHWi MHOTOTPaHHUKOB: TI/IOIIAZN

29 MOBEPXHOCTeH, pa3pe3aHus Ha YacCTH,
coobpaXkeHUs TTOA00MS

30 KonrpossHas paborta "TloBTopeHue:
MHOTOTPaHHHUKH, CeYeHUs] MHOTOTDaHHUKOB"

31 O61ém Tena. O6BeM MTPSIMOYTOTBHOTO
napasiesienurneza

3 3ajaun 006 yiBoeHUH Kyba, 0 KBajipaType Ky0a;
O TPUCEKLIUH yT1a

33 CrepeoMeTpuueckue 3a/jauu, CBsi3aHHbIe C
06bEMOM TPSIMOYTOJILHOT'O Tapasuiesienuesa
[puknagHble 3afiaun, CBSI3aHHbBIE C

34 BbIUMC/IeHeM 00BbEMa NPSIMOYTOIbHOTO
riapasuiesienure/ia

35 OO6BEM MPSIMOIA TTPU3MBI

36

CrepeomeTpuyecKre 3a/jauu, CBsi3aHHbIE C
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BbIUHC/IeHHEeM 00BEMOB TIPSIMOM TTPU3MBbI

[TpukaiHbIe 3a/jauu, CBSI3aHHbIE C 00bEMOM

37 .
NIPSIMOM TIPU3MBI
Bbrurcienre 06EMOB TeJl C TIOMOITIBIO

38 orpeieIéHHOrO UHTerpana. O6BEM HaK/TOHHOM
TPU3MbI

39 Bbruricienre 06EMOB TeJl C TIOMOIIIBIO
orpe/ie/IéHHOTO UHTerpana. O6BEM MUpaMUzbI

40 dopmysia 06béMa upamubl. OTHOILIEHHEe
00bEeMOB MUPaMU/, C OOIINM yTIOM

41 dopmysia 06béMa upamuibl. OTHOILIEHHEe
00BeMOB MTUPaMH/] C OOIIMM YTJIOM

4 CrepeomeTpuueckue 3aJjauM, CBsi3aHHbIE C
00BEMaMM HaKJIOHHOM TIPU3MBI

43 CrepeomeTpuuecKue 3a/jauM, CBsi3aHHbIE C
00bEMaM TUPAMU/IBI

44 [TpuknagHble 3agaun 1o Teme "OObEMBI TET",
CBsi3aHHbBIE C 00BEMOM HAaK/IOHHOU TIPU3MBbI

45 [TpuknagHble 3a7aun 1o Teme "OOBEMBI TeT",

CBsi3aHHbIE C 00BEMOM MUPaMU/BI
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[TpumeHeHne 06BEMOB. BeruncieHue

46
PaCCTOSTHUS 10 TVIOCKOCTU

47 KonTponbHast pabota "O6bEéM MHOTOTpaHHHUKA"

48 [{umuHApUUecKasi TOBEPXHOCTh, 0Opa3yrolue
LWIMH/PUUECKOM TTOBEPXHOCTH

49 Humunap. [IpssMon KpyroBoy LUMUH/P.
[Tno1ab MOBEPXHOCTH LIWIUHJPA

50 KoHnueckasi MoBepxHOCTb, 00pa3ytoriiye
KOHMYeCKol NoBepxHOCTH. KoHyc

51 CeueHMe KOHYCa MJIOCKOCTBIO, Tlapasiie/lbHOU
MIJIOCKOCTH OCHOBaHMUS

59 Y ceuéHHbIHM KOHYC. MI300pa>keHre KOHYCOB U
yCEeuEHHBIX KOHYCOB

c3 [Tnomazk 60KOBOM MOBEPXHOCTU U TIOTHOM
MOBEPXHOCTH KOHYyCa

c4 [Tnorab 60KOBOM TTOBEPXHOCTH U TTOJTHOM
TOBEPXHOCTH KOHYyCa
CrepeomeTpruecKyre 3a/jaud Ha /10Ka3aTe/IbCTBO

55 Y BbIUMC/IEHHE, TTIOCTPOeHHEeM CeueHHH

LWIMH/PA, KOHYCa
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CTEPEOMETPI/IHECKI/IQ 3d/lda4M Ha J0Ka3aTe/IbCTBO

56 Y BBIUMCJIEHHE, TIOCTPOEHWEM CeueHUn
LIW/IMH/Ipa, KOHyCa

57 [TpuknagnHblie 3a7jauk, CBA3aHHbIE C LIWJIUHPOM

58 [IpuknagHble 3ajauu, CBsI3aHHbIE C LIUTMHPOM

59 Cdepa u map
[Tepeceuenue cdepsl U 111apa C TIOCKOCThIO.

60 Kacanwue 11apa u cdepbl 110CKOCTBI0. Bua u
1300pakeHHe I1apa
[Tepeceuenue cdepsl U 111apa C TI0OCKOCThIO.

61 Kacanue mapa u cepsl niockoctero. Bug u
1300pakeHHe I1apa

62 YpaBHeHue cdepsl. [Tnomaas chepsl 1 eé
yacTeu

63 Cummetpus cepsl U 11apa
CrepeomMeTpuuecKyre 3a/jaud Ha /10Ka3aTe/bCTBO

64 Y BbIUMCJ/IEHUe, CBsI3aHHbIe CO cepoii U 111apoM,
MOCTPOEHHEM UX CeYeHUM MI0CKOCThIO

65 CrepeoMeTpuuecKyre 3a/jaud Ha /10Ka3aTe/bCTBO

Y BbIUMCJ/IEHUe, CBsI3aHHbIe CO cepol U 111apoM,
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MMOCTPOEHHEM UX CeueHHUH MI0OCKOCThIO

[TpuknazHble 3ajaum, CBSI3aHHbIe CO C(hepoid U

66
11apOM
IToBTOpEHME: OKPYKHOCTh Ha IJIOCKOCTH,

67 BBIUMCJ/IEHUS B OKPY>KHOCTH, CTaHapTHbIe
noo6us

68 Pa3nuHble KOMOWHALIUY TeJT BpallleHUs v
MHOI'OIPaHHUKOB

69 3agauu o teMe "Tesia U TIOBEPXHOCTH
BpalleHus"

70 3agaum no Teme "Tesa U NOBEPXHOCTH
BpateHus"

71 KoHntposibHast pabota "Tesia v TOBEPXHOCTH
BpareHus"

7 O6bém nummHzApa. Teopema 06 06BEMe
NIPSAMOTO L{UIMH/PA

7 Bbruricienre 065EMOB TeJl C TIOMOIIIBIO
orpeziesiéHHOTO HTerpana. O6bEM KoHyca

74 [Tnomazu 60KOBOM U MOHOM MOBEPXHOCTH

KOHYycCa
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75

CrepeoMeTpHuecKue 3a/jauy, CBSI3aHHbIe C
BBIUKC/IeHHeM 00bEMOB IIWIMH/PA, KOHyCa

76

[TpuknagHble 3agaun 110 TeMe "OOBEMBI U
T/I011[a iy TIOBepXHOoCTel Ten"

77

OO6BéM 1mapa U mapoBoro cekropa. Teopema 06
o6béme miapa. [1noiazb cdepsl.
CrepeoMeTpuuecKue 3a/jauu, CBsi3aHHbIe C
BbIUMC/IeHHeM 00BEMOB 111apa, II1apoBOTO
cerMeHTa U 11apOBOT0 CEKTOpa

78

[TpuknagHble 3a7aun 1o Teme "OOBEMBI TeT",
CBsi3aHHbIe C 00BEMOM 111apa U IJI0IIabI0
cdepbl. COOTHOLLEHUS] MEXY T/I0LaASIMU
TIOBEPXHOCTeH 1 00BEMaMU TIOZOOHBIX Tesl

79

[TomoOHbIe Tea B mpocTpaHcTBe. Vi3MeHeHe
006BéMa rpu nogobuu. CTepeomMeTprUUyecKre
3ajlauu, CBsSI3aHHbIe C BBIUMC/IEHHEM 00bEMOB
TeJl ¥ IIOLIa/lel TOBepXHOCTen

80

KonTponbHast pabota "Tlnolaiv MOBepXHOCTH
1 00BEMBI KPYTJ/IBIX Te"

81

IBrw>keHus mpocTpaHcTBa. OTOOpaXKeHusI.
[BrkeHus U paBeHCTBO uryp. Obiiue
CBOMCTBA JABWKEHUN

82

Buzbl ABM>KeHUH: Tlapasiie/bHbIN MepeHoc,
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L|eHTpa/ibHasi CUMMeTpHUsl, 3epKa/bHasi
CUMMeTpHUs1, TOBOPOT BOKPYT MPSIMOiA

83

[Tpeobpa3zoBanus mogobus. [psimasi u chepa
Oiniepa

84

FeOMETpI/I‘—IECKI/Ie 3d4d4YM1 Ha IIpUMEHeHNne
ABH>KeHHUA

85

KonTtposbHast pabota "BekTophl B
IIpOCTpaHCTBe"

86

O6o061maroiiee moBTopeHue 11 moHATHI U
MeTO/ZI0B Kypca reometpuu 10—-11 Knaccos,
cucTeMaryv3anys 3HaHui: "IlapaiensHOCTD
MPSIMBIX U TJIOCKOCTEM B TTPOCTpaHCTBe"

87

O06ob61maroiiee moBropexHue 11 MoOHATUM U
MeTO/ZI0B Kypca reoMetpuu 10—-11 Knaccos,
CUCTeMaTr3alys 3HaHUl: "BeKTopsl B
IpoCTpaHCTBe"

88

O6o61aroiiee moBTopeHye 11 MOHATHY U
MeTO/ZI0B Kypca reometpuu 10—11 Knaccos,
CUCTeMaTH3alys 3HaHul: "BeKTopsl B
IIpOCTpaHCTBe"

89

O6ob6aroiiee moBTopeHre 11 MOHATHH U
MeTOoZl0B Kypca reomerpuu 10-11 kiaccos,
cUCTeMaTu3aLys 3HaHuH: "O0beM
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MHOTOrpaHHUKa"

90

O6o0ratoiiee nmoBTopeHye 11 MoHATHH U
MeTO/I0B Kypca reometpun 10—11 Knaccos,
cucTeMaTtu3anus 3HaHuH: "Ob6beM
MHOTOTpaHHUKa"

91

Ob6ob61aroiijee moBTopeHue 11 moHATHI 1
MeTO/I0B Kypca reometpun 10—11 Knaccos,
cucTeMaTr3alus 3HaHui: "Tlnoiagu
TIOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TeT"

92

O6ob61aroiijee moBTopeHue 11 moHATHI 1
MeTO/I0B Kypca reometpun 10—11 Knaccos,
cucTeMaTH3anus 3HaHui: "Tlnoiagu
TIOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Te"

93

WToroBasi KOHTpPO/IbHast paboTa

94

WToroBast KOHTpoO/IbHasE paboTa

95

[ToBTOpeHMWe, 060011[eHHe ¥ CHCTeMaTH3al[|s
3HaHUU

96

Wctopusi pa3BUTHs CTepeOMeTPUM KaK HayKU U
eé poJib B Pa3BUTUU COBPEMEHHBIX
VH)XeHepPHbIX U KOMITbIOTEPHBIX TEXHOJIOTUN

97

Wcropusi pa3BUTHs CTepeOMeTPUM KaK HayKU U
eé po/ib B Pa3BUTUU COBPEMEHHBIX
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WH)X€HEPHBIX 1 KOMITIBIOTE€PHBIX TeXHOJIOTHUH

98

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPHUU KdK HAYKU 1
eé POJIb B PA3BUTHHU COBPEMEHHBIX
WH)XE€HEPHBIX 1 KOMITBIOTE€PHBIX TeXHOJIOTHUH

99

VcTopus pa3BUTHS CTepeOMeTPUM KaK HayKu U
€€ poJib B Pa3BUTHM COBPEMEHHBIX
VH)XeHEPHBIX ¥ KOMIIbIOTEPHBIX TeXHOJIOTMH

100

VcTopus pa3BUTHS CTepeOMeTPUM KaK HayKu U
€€ poJib B Pa3BUTHM COBPEMEHHBIX
VH)XeHEepPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

101

VcTopus pa3sBUTHS CTepeOMeTPUM KaK HayKH U
eé poJib B Pa3BUTHM COBPEMEHHBIX
VIH)XeHEePHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

102

Wcropus pa3BUTHSA CTepeOMeTPUM KaK HayKU U
eé po/ib B pa3BUTUM COBPEMeHHBIX
VH)KeHEPHBIX U KOMITbIOTEPHBIX TEXHOIOTUI

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

102
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IMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHNA OCHOBHOI OBPA30BATEJ/IbHOM ITIPOT'PAMMBI

10 KJTIACC
Kopg, < .
ITpoBepsiemMble NIpeMeTHBIE pPe3y/IbTaThl 0CBOEHHs OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMBbI CPeHero o01ero

NpoBepsieMoro
o ob0pa3oBaHus

pe3y/bTarTa

7 I'eomeTpus

7.1 OrnepupoBath IMOHATUAMU: TOUKA, IpsIMasi, IJIOCKOCTb

7.2 [IpyMeHATbL aKCMOMBI CTEpEOMETPUU U CJIeICTBUS U3 HUX TPU PelleHUH reOMeTpUUeCKUX 3azau

7.3 OnepupoBaTh NOHATUSAMMU: [1apa/uIebHOCTb U epHeHJUKY/IIPHOCTb NPSIMBIX U MJI0OCKOCTeN

7.4 KnaccuduimpoBats B3aMMHOe pacIioioykeHe NMpsSIMbIX U IJI0OCKOCTel B POCTPaHCTBe

75 OmnepupoBaTh MOHATUSIMU: JBYTPaHHBIN YO/, TPaHU JBYTPaHHOrO yria, pebpo ABYrPaHHOIO YIJIa, IMHEUHBIM yroJ1 IBYyTPaHHOTO
' yIJla, TpajyCHas Mepa JBYIpPaHHOr0 yria

76 OnepupoBaTh MOHATUSAMU: MHOTOTPaHHUK, BBITYK/IbI U HEBBIMYK/IbIi MHOTOTPaHHUK, 3/IeMeHTbl MHOIOIPaHHUKA, NPaBU/IbHbIN
' MHOTOTPaHHHK

7.7 Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (TTMpamMu/ia, IprU3Ma, TIPSIMOYTO/IbHBIN TIapasuiesienuries, Ky0)

78 KnaccuduippoBaTb MHOTOIpaHHUKH, BbIOKpPasi OCHOBaHUs A1/1s1 KiacCUUKaLMK (BIMTyKIIble ¥ HEBBIMTYK/Ible MHOTOIPaHHUKH,
' NIpaBU/IbHble MHOIOIPaHHUKHY, NPSIMble Y HAaKJIOHHBIE [TPU3MBI, [1apasuie/ienuIe/ibl)

7.9 OrneprpoBaTh NOHATHUAMU: CeKyI|asl IIJIOCKOCTh, CeyeHrne MHOIOTPaHHUKOB

7.10 OOBSICHATH TIPUHLIUITBI TIOCTPOEHUST CeYeHHN MHOTOTPAHHUKOB, UCIIO/b3Y$1 METO/, CIeZIOB

7.11

CTpOI/ITb CeueHUd MHOT'OIr'PaHHUKOB MeTO40M CJ1e/10B, BBITTIO/JIHATH (BLIHOCHLIE) IMJIOCKHE YyepTeXXU U3 PUCYHKOB TIPOCTBIX 00BEMHBIX
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¢buryp: Buz cBepxy, COOKy, CHU3Y

Pemarsb 3aJd4YM1 Ha HaX0X[JeHHe reOMeTpruieCKHUX Be/IMUKH 10 06pa3uaM WJ/IK a/IrOPUTMaM, IIpUMeEHsS U3BECTHbBIE dHA/IMTUYeCKHe

7.12 METO/IbI TIPY PEeIleH|H CTaHJapPTHBIX MAaTEMATUUECKUX 3a/[a4 Ha BLIYMC/IEHHE PACCTOSTHUN MEXK/Y [IBYMs TOUKAMMU, OT TOUKH [0
TIPSIMO#A, OT TOUKHK/IO TUVIOCKOCTH, MEXK/Y CKPEIUBAIOIUMUCS TIPSIMbIMU
PeliaTh 3a/jauy Ha HAXOXK/IEHHE TeOMeTPUUECKUX BeJIMUKH 110 06pa3siiaM WK aJiropuTMaM, PUMeHsIsl U3BeCTHbIE aHaTUTHUECKHe
7.13 METO/IbI TIPY PeIleH|H CTaHJapTHBIX MaTeMaTHUYeCKUX 3a/lau Ha BLIYKC/IEHHE YITIOB MEXK/Y CKPEIUBAIOLMMUCS TIPAMBIMU, MEXKLY
TIPSIMO¥ U T/IOCKOCTBIO, MEXK/TY TIJIOCKOCTSIMH, JBYTPAHHBIX YTJIOB
714 BbIunc/isiTh 00BEMBI ¥ TIIOIIA[M TIOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MMpaMH/ia) C pruMeHeHreM (hopMyJI, BBIUMC/ISTh
) COOTHOIIIEHHUSI MEXK[y TIIOMIA/IIMU IOBEPXHOCTeMH, 06bEMaMu 10/I06HBIX MHOTOTPaHHUKOB
715 OrnepupoBaTh MOHATHSIMHU: CUMMETPUSI B TIPOCTPAHCTBE, LIEHTP, OCh U TMJIOCKOCTh CHMMETPHH, LIEHTP, 0Ch U TVIOCKOCTH CAMMETPUH
' GurypsI
716 W3B/ekath, Mpeobpa3oBbIBATh M MHTEPIIPETUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX FEOMETPHUECKUX (QUrypax,
' TPe/ICTaB/IEHHYIO Ha UepTeXKax M PUCYHKaxX
717 [IpUMeHSITh reoMeTpruUecKie (aKThI /ISl PEIlIeHHst CTePeOMEeTPUUECKUX 3a/iad, MPe/TI0/Iaralix HECKO/ILKO I11aroB PeIeHHus], eC/id
) yCJIOBHsI IPUMEHeHHs 3a/jaHbl B IBHOM (hopme
218 [TpUMeHSITh MPOCTEMHIIIIe MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAL[IOHHBIE CUCTEMbI MPH PEIIIEHHH CTEPEOMETPUUECKHIX
' 3aj1a4
719 [TpUBOAUTH TIPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEH B IIPUPO/IE U )KU3HK, PACIIO3HABATH TIPOSIBIEHHE 3aKOHOB T€OMETPUH B
) HCKYCCTBe
[IpUMeHSTh o/TyYeHHbIe 3HAHHSI Ha TIPAKTHKE: aHaTU3|UPOBATh PeasibHble CUTYAL[UU U IIPUMEHSITh H3yUeHHbIe TIOHATHS B TIPOLiecce
230 TIOMCKa pellieHks] MaTeMaTHUYeCKu ChOPMYTHPOBAHHOM TIPOGIIEMBI, MO/IETUPOBATh peasibHbie CUTYaLMK Ha sI3bIKEe TeOMETPHH,

HCCIIeIoBaTh MOCTPOEHHBIE MOJIe/TH C UCTIONb30BaHHEM reOMeTpUYeCKUX MOHITUN U TeopeM, arrapaTa anredpbl, peliaTh
TpaKTHUYecKue 3a/lauk, CBsi3aHHble C HAXOXK/[eHUeM reoMeTpUUYeCKUX BeJTMUUH
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11 K/ITACC

Kopg, < .
ITpoBepsiemMble NIpeMeTHBIE pPe3y/IbTaThl 0CBOEHHS OCHOBHOH 00pa3oBaTe/IbHOM NMPOrpaMMBbI CPeJHero o01ero
NPOBepseMOro
o o0pa3oBaHus
pe3y/bTarTa
6 I'eomeTpus
6.1 OmnepupoBaTh MOHATUSMU: LIMIMH/IPUYECKasi TIOBEPXHOCTh, 00pa3yroliie UINHPUYeCKON TTOBEPXHOCTH, LIUTUH/D, KOHUUEeCKast
' MOBEPXHOCTb, 00pa3ylollyie KOHUUeCKOH MOBepXHOCTH, KOHYC, chepryeckasi TOBepXHOCTh
6.2 Pacrio3HaBaTh Tesa BpailleHus (LUIUHAP, KOHYC, cdepa U 1i1ap)
6.3 OOGBsICHATH CIIOCOOBI MOJ/TyUYeHHsT Tel BPallleHus]
6.4 KnaccuduimpoBats B3aMMHOe pacriosioykeHue cdepbl U TJI0CKOCTH
6.5 OnepupoBaTh MOHATUSIMU: 111aPOBOM CErMeHT, OCHOBaHKe CerMeHTa, BbICOTa CerMeHTa, 11apOBOM CJ/I0M, OCHOBaHKe 111apOBOT0 CJI0s,
) BBICOTA LIaPOBOTI'0 CJ109, 111aPOBOM CEKTOP
6.6 Beruncnste 06bEMBI 1 TIOLAM TTIOBEPXHOCTEH TeJl BpallleHHsl, TeOMeTPHUUeCKUX Teql C TpUMeHeHreM (HopMyt
6.7 OnepupoBaTh NOHATHSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B C)epy M OMUCAHHBIA 0KOJI0 cdeprl, cdepa, BMcaHHAsi B MHOTOIPaHHUK
) WK TeJIO BpaLleHus
6.8 BBIUMCIATE COOTHOLLIEHUS MEXKAY T/I0Ia/IsIMU TTOBepXHOCTel 1 00bEMaMU MOJ00HBIX Tesl
6.9 N306pakaTh n3yuaeMble GUTYPHI OT PYKH U C IPUMeHeHHeM TIPOCThIX YePTEKHBIX HHCTPYMEHTOB
6.10 BBINosHATE (BBIHOCHBIE) TIIOCKHE UePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BU CBepXy, COOKY, CHU3Y; CTPOUTDH CeueHust

TeJI BpallleHUs
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V3BnekaTb, MHTEPIPETUPOBATH U NMPeobpa3oBbiBaTh UH(OPMALMIO O TIPOCTPAHCTBEHHBIX TreOMeTpruUecKux (urypax,

6.11
TNIpe/iCTaB/JeHHYI0 Ha YepTe)kax U pUCYHKax
6.12 [TpyuMeHATH reoMeTpruyUecKre (pakThl /i/1s1 pellieH!s] CTepeoMeTpUUeCcKUX 3aZiau, MpeJIosiarariiiX HeCKO/IbKO 111aroB pelleHus, eciiu
) yCJIOBUsI TPUMEHeHUs 3a/jaHbl B IBHOM (popme
6.13 OrnepupoBaTth [OHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBINOHATE /1eCTBUS C/I0)KeHHsI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOKEHHSI BEKTOpa Ha UMC/I0, OOBSICHATh, KAKUMU
) CBOMCTBaMU OHU 00/1a/1ar0T
6.15 [IpyuMeHATH [paBUJIO Napasiiesenuresa rpy CJ10’KeHU BeKTOPOB
6.16 OnepupoBaTh MOHATUSMU: 1eKapTOBbl KOOPAWHATHI B IPOCTPaHCTBE, BEKTOP, MO/yJ/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI
' BEKTOpa, YTO/I MeXX/1y BeKTOpaMH, CKa/IsIpHOe MPOU3BeJileHNe BEKTOPOB, KOJ/UITMHeapHble M KOMILJIaHApHbIE BEKTOPBI
6.17 HaxoiuTe CymMMy BEKTOPOB U MPOW3Be/leHUe BeKTOpa Ha YMCJ/I0, YIO/I MeX/ly BeKTOpaMH, CKa/IsIpHOe IIPOU3Be/leHue, PacK/laZibiBaTh
' BEKTOP T10 /IByM HeKOJ/IMHeapHbIM BEKTOpaM
6.18 3azaBaTh MJIOCKOCTh yPaBHEHUEM B [1eKapTOBOM CUCTEMe KOOpAUHAT
6.19 Pemats npocrelinye reoMeTpuueckre 3a/jaui Ha IpYUMeHeHre BeKTOPHO-KOOP/IMHATHOTO MeTo/ia
6.20 PeliaThb 3a1auu Ha ZloKa3aTeIbCTBO MaTeMaTHUyeCKUX OTHOLIEHUN M HaXOsK/leHHe TeOMeTpUUeCKMX BeJIMUMH Mo oOpasijam muin
' aJIrOpUTMaM, NPUMeHsIsl U3BeCTHbIE MeTO/ibl IIPY PellleHHNH CTaHAApPTHBIX MaTeMaTUUecKuXx 3ajau
6.21 HPI/IMGHHTL HpOCTeﬁLHHe NMporpaMMHbI€ CpeACTBA U 3JIEKTPDOHHO-KOMMYHUKAIJMOHHBIE CUCTEMBI TIPDU PEILIEHWKU CTEPEOMETPUYECKHUX 3ada4
6.22 IIpuBoAUTE MpHMepBI MaTeMaTUYeCKUX 3aKOHOMEPHOCTeN B IIPUPO/ie U JKU3HH, paclio3HaBaTh NPOSIBJIeHNe 3aKOHOB FeOMeTpUY B UCKYCCTBe
HPI/IMEHHTB MoJ/IydyeHHbIe 3HAHUS Ha MPAKTHUKe: dHa/IM3UPOBATh pea/ibHblie CUTyallii YU TIDUMEHATH U3yUY€HHBIE TIOHATHA B IIpOLjeCCe MONCKa
6.23

penieHrda MaTeMdTUUYEeCKN C(l)OpMy]'[HpOBaHHOﬁ HpOGJ’IEMLI, MOJe/IMPOBAaTh pead/IbHbIe CUTydllUXU Ha A3bIKe reOMEeTPUH, UCC/IeJ0BaTh
TMOCTPOEeHHbIE MO/JIe/Ih C MCIT0/Ib30BAHHEM I'eOMeTPHUUeCKHNX TIOHATHUN 1 TeopewM, arirapara aJ'IFE6pr, pelaThb IMpakKTUYeCKue 3aa4u, CBA3aHHbIE C
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HaX0X[AeHrueM reoMeTpruuyeCckmnx BeJIMUrH
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ITPOBEPAEMBIE 3JIEMEHTBI COJEP)KAHUA

10 K/TACC

Kopg,

HPOBepHeMbIﬁ 3JIEMEHT CO/i€pPKaHUA

['eomeTpus

7.1

OCHOBHBI€ TIOHSITUS CTepeOMeTpHH. TO‘—IKa, npsiMas, IIJIOCKOCTb, ITIPOCTPAHCTBO. IToHsiTie 006 aKCMOMATUUYECKOM TMOCTPOEHUHN
CTEPEOMETPHU: aKCUOMBI CTEDEOMETPUHU U CJI€4CTBUA U3 HUX

7.2

B3anmHoe pacriosiokeHre NpsIMbIX B IPOCTPAHCTBE: MepeceKarolyecs, napaienbHble U CKpeluBatolecs npsiMele. [lapannensHOCTb
MPSIMBIX U MJIOCKOCTEH B MPOCTPaHCTBe: Mapasuie/ibHble TIPSIMble B IPOCTPaHCTBE, MapasebHOCTh TPEX MPSIMBIX, MapasielbHOCTh
MPSIMOM Y TUVIOCKOCTU. YTJIBIC COHArpaB/ieHHbIMU CTOPOHAMH, YTOJ1 MEXX/y MPSIMbIMU B MpocTpaHCTBe. [TapasiienbHOCTD MI0CKOCTeH:
rapa’isieJibHble TJIOCKOCTH, CBOMCTBA Tapasiie/ibHbIX M10cKoCTei. TIpocTeiiiiivie MpoCTpaHCTBeHHbIe (DUTyphI HA TVIOCKOCTU: TeTPas/p,
Ky0, mapasuiesienuries], MOCTPOeHHE CeUeHHA

7.3

[TeprieHAVKYISIPHOCTb TPSIMOM U TIJIOCKOCTH: TIeprieHJUKYJ/ISIpHbIe TIPsIMble B TPOCTPAHCTBe, MpsiMble Tlapasijie/ibHble U
nepreHVKY/IspHbIe K JIOCKOCTH, IPY3HAK MepreHAUKY/IIPHOCTH MPSIMOM U MJIOCKOCTH, TeOpeMa O MPsIMOU MepreHIUKY/ISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJ1 MeX/y MPSIMOU U TIJIOCKOCTBIO, AIBYTPaHHBIN yTOJ1, TMHEWHBIN yro/ JBYTPaHHOrO yrJia.
[TeprieHAUKY /ISP U HAK/IOHHBIE: PACCTOSTHUE OT TOYKH /10 TVIOCKOCTU, PACCTOSTHUE OT MPSIMOM /10 T/IOCKOCTH, TIPOeKLMs (Uryphl Ha
TM7I0CKOCTh. [leprieHANKY/ISPHOCTh TVIOCKOCTe: TPU3HaK MeprieH/IUKy/IsIPHOCTUA JBYX TJI0CKocTel. TeopeMa 0 Tpéx meprieHANKY/ispax

7.4

[ToHsTHE MHOI'OrpaHHUKd, OCHOBHbIE 3JIEMEHTBI MHOI'OI'DAHHUKA, BBIINTYKJ/IBIE U HEBBIITYKJ/IBIE MHOI'OT'DaHHUKH, pa3BépTKa
MHOIr'OrpaHHHKa. HPI/BME]: Nn-yroJjibHas rpyrsMa, 'pdHUA 1 OCHOBaHHSA TIPU3MBI, TIpSAMast 1 HAK/JIOHHAS ITPU3MBI, OOKOBas U 1MoJIHas

IOBEPXHOCTH IIPU3MBI. Hapannenem/lne,q, HPHMOYFOHBHbIﬁ Mapasienenvrie] u ero CBOMCTBA. HI/IpaMI/IAaI Nn-yroJjibHad rupamuid, rpaHu v

OCHOBaHHMe MMpaMU/Ibl, DOKOBast 1 TI0/THasi TTIOBEPXHOCTh MIMPaMU/IbI, TIPaBU/IbHAS U yCeuéHHast TupaMu/ia. DeMeHThI PU3Mbl U
nvpamMu/bl. [IpaBuibHbIE MHOTOTPAHHMKU: TTOHSITHE MPaBUIbHOIO MHOTOTPAHHUKA, MpaBW/IbHAasi MMPYM3Ma Y MpaBUIbHasi TMpaMu/a,
TIpaBU/IbHAsSE TPEYTOJIbHAs MMPAMUA Y TIPaBU/IbHBIN TeTpasp, Ky0. [IpecTaBieHre o MpaBU/IbHBIX MHOTOTPAHHUKAX: OKTad/p,
Joziekas p v ukocaspyrue CeueHust IPU3Mbl ¥ TMPaMUA/ bl
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75 CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHs OTHOCUTEIBHO TOUKH, NPSIMOW, IMJIOCKOCTHU. DJIeMeHTbl CAMMETPHH B MUpaMU/iax,
) rapasuiesienure/ax, paBUIbHbIX MHOIOTPaHHUKAX
BrbIuncieHre 371eMeHTOB MHOTOIPaHHUKOB: PEé0pa, JuaroHasau, yribl. [1nomaas 60KoBO MOBEPXHOCTU U TIOTHOM MOBEPXHOCTH TIPSIMOM
7.6 TIPU3MBI, TI7I0IIaJjb OCHOBaHUM, TeopeMa 0 O0KOBOI TTOBEPXHOCTH MpsiMoi TIpr3MbI. [110111a7ib 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTU
MIpaBUIBHOM MUPaMU/bl, TEOpeMa O TIOIAU yceuéHHOM upamu/bl. [ToHsiTHe 06 06béMe. OOBEM MTUPaMU/IbI, TIPU3MBI
7.7 [Togo6HbIe Tena B ipocTpadcTBe. COOTHOIIEHUST MEXK/TY TIJIOIIA/ISIMU TTOBEPXHOCTeM, 00bEMaMu MOI00HBIX Tes
11 K/TACC
Kop IIpoBepsieMbIii 3/IeMeHT COfiePXXaHHs
6 I'eometpus
6.1 LlunuHapuueckasi TOBepXHOCTh, 0Opa3yroliue IUIUHAPUYEeCKOM MOBePXHOCTH, OCh LIU/IMH/IPUUECKOU NoBepXHOCTH. LIunuHap:
' OCHOBaHUs U O0KOBast TOBepXHOCTh, 00pa3yrolliasi U 0Ch, TJI0IIa/b O0KOBOM 1 TIOJTHOM MOBEPXHOCTU
KoHnueckasi MoBepXHOCTb, 00pa3yrolirie KOHMUeCKOW TTOBEPXHOCTH, OCh U BepIIIMHAa KOHUUeCKOU ToBepxHOCTH. KoHyC: ocHOBaHUe U
6.2 BepIliMHa, 00pa3ytoliast ¥ 0Ch, MJIOIIA/[b OOKOBOM M MOJTHOM TIOBEPXHOCTH. Y CeUéHHBIN KOHYC: 00pa3yroliie U BbICOTa, OCHOBAHUS U
OoKoBasi MIOBEPXHOCTh
6.3 Cdepa u 11ap: LIeHTp, pafuycC, JUaMeTp, IUIoMIa b TOBEPXHOCTH cepbl. B3auMHoe pacrionoxeHue cepsl U IIJIOCKOCTH, KacaTebHast
) TJIOCKOCTH K cdepe, Tiomaib chepsbl
6.4 V306paskeHue Tesl BpalljeHUst Ha MJIOCKOCTU. Pa3BépTKa L[WIMHpa U KOHyCa
6.5 KombOuHarmy Ten BpailjeH!si 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, OITMCAHHBIN OKOJI0 cepsbl, cdepa, BIIMCaHHAs B MHOTOTPaHHUK,
) W TeJI0 BpaIleHust
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[Tonsitvie 06 06béMe. OCHOBHBIE CBOMCTBAa 00bEMOB Tes1. Teopema 06 00BEMe TPSIMOYTOIBHOTO TIapaslieNienuesa U Cle[CTBUS U3

6.6 ) ) )
Heé. O0BbEM MUIMH/PA, KOHyca. O0BEM 11apa U II0Ia/[b Cephl
6.7 [Togo6HBIe Tena B ipocTpaHcTBe. COOTHOIIEHUSI MEXKY TIOIIA/ISIMU TIOBEPXHOCTeH, 00bEMaMH MOA0OHBIX Tes
6.8 Ceuenust UIMHApPa (MapasienbHO U MepreHAUKYJ/ISIPHO 0CH), CeueHUs1 KOHyca (TMapaieslbHoe OCHOBaHUIO M MPOXOo/sliiee uepes
' BepILMHY), CeUeHHs Lapa
BekTop Ha M0CKOCTH U B rpocTpaHcTBe. Crio)KeHre U BbIUMTaHUe BEKTOPOB. ¥ MHO)KEeHHe BeKTOpa Ha uuc/io. PasoykeHre BeKTopa
6.9 0 TPEM HeKOMIJIaHapHbIM BekTopaM. [IpaBusio napasnnienenurea. PerieHve 3a/1au, CBsI3aHHBIX C IPUMEHEHHEeM TIPaBUJ/I IeUCTBUM C
BEKTOpaMH
[TpsimoyronbHas cvcTeMa KOOpAWHAT B pocTpaHcTBe. KoopanHatel BekTopa. [IpocTeliiye 3a1aun B KOOpAUHATaX. YTOI MEXAY
6.10 BekTOpamu. CKa/lsipHOe Mpou3BeZieHre BeKTOPOB. BbIunicieHre yriioB MeXxy MPpsIMbIMU U TIOCKOCTSIMU. Koop/iMHaTHO-BEKTOPHBIM

METO/ IpH pelIeHWH reOMeTpUYeCKUX 3a4d4
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IMPOBEPSIEMBIE HA EI'3 I10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJ/IbHOM ITPOI'PAMMBI CPEJJHEI'O OBII[EI'O OBPA3OBAHUS

Kop . .
IIpoBepsiemble TPeOOBAHUA K MPeAMETHBIM pe3y/IbTaTaM 0CBOeHHUs 0CHOBHOW 00pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero

MPOBEPsIeMOro
poBep o01ero oopasoBaHus

TpeOoBaHUA

Bnasenue MeTofamu [loKa3aTenbCTB, a/ITOPUTMaMHU pellieHNs 3aJau; yMeHue (hopMy/1MpoBaTh U ONepUpPOBaTh MOHATUSMU:
oripejiesieHUe, akCMOMa, TeopeMa, Cie[iICTBUe, CBOMCTBO, MPU3HaK, /10Ka3aTe/IbCTBO, PaBHOCH/IbHbIE (DOPMY/TUPOBKH; IPUMEHSTh UX;
yMeHHe OopMy/IMpoBaTh 0OpaTHOe ¥ TIPOTUBOIO/IOKHOE YTBepyKAeHue, TPUBOAUTE NPUMephl U KOHTPIPUMephI, UCII0/1b30BaTh
MeTO/, MaTeMaTUUeCKOM UH/YKL[MH1; IPOBOJIMTH J0Ka3aTe/IbHble PacCy KJAeHHs [IPU pellleHnH 3a/jay, OLleHUBaTh JIOTUYECKYH0
NIPaBUILHOCTb PacCy’>KJeHUH; yMeHHe OrlepupoBaTh NMOHATUSIMU: MHOXKeCTBO, [IOZIMHOXXeCTBO, OIepaliiy HaJ, MHO>KeCTBaMU;
yMeHUe HCI0/1b30BaTh TeOPETHKO-MHOXKeCTBEHHBIN amnmnapat [/ OK1CaHKUs peaslbHbIX [POL|EeCCOB U IBJIEHUH U MPU pellleHUH 3a/ad,
B TOM YHCJIe U3 IPYTHX yueOHbIX TIPeIMETOB; YMeHHe OTlepUpOBaTh MOHATUSAME: Ipad, CBS3HBIN rpad, fepeBo, LUK, rpad Ha
TUIOCKOCTH; YMeHHe 33/]aBaTh W OMMCHIBATh TPadbl pa3IMuHBIMU CIIOCO0AMH; UCIIOIb30BaTh Ipadbl IPU PeIIeHNH 3a1aq

YMeHMe oneprpoBaTh MOHATUSMU: HaTypaJbHOE YMCIIO, Lie/Ioe YUCJIO, CTeleHb C Lie/lbIM IT0Ka3aTeseM, KOpeHb HaTypaabHOM
CTereH!, CTereHb C pallMOHaIbHBIM 0Ka3aTesieM, CTeleHb C JeliCTBUTeIbHBIM TT0Ka3aTteseM, Jorapudm uncia, CUHyC, KOCUHYC U
TaHIeHC [TPOM3BOJIBHOIO YMCJ/Ia, OCTATOK [0 MO/YJ/II0, paljiOHa/IbHOe YHUC/I0, UppaLjMOHaIbHOe YMC/I0, MHOXKEeCTBA HaTypasbHBIX,
11eJIbIX, PaljMOHA/IbHBIX, eHCTBUTE/IBLHBIX UHCe/T; YMEeHHe UCTI0/Ib30BaTh MPU3HAKU Je/TMMOCTH, HAauMeHbIINH 001 AeuTeNs U
HavMeHblilee 001ijee KpaTHOe, alropuTM EBK/M/a Mpy pelieHny 3a/1a4; 3HAKOMCTBO C Pa3/IMUHBIMU TTO3UL[MOHHBIMUA CUCTEMaMH
CUMCJIEHHS]; YMeHHe BBITIO/IHSATD BBIUKC/IeHHe 3HaueHUI 1 1peoOpa3oBaHys BBIPDXKEHHUM CO CTeTIeHsIMU U JIoTaprugMaMHu,

2 nipeoOpa3oBaHusi JpOOHO-paIMOHALHBIX BhIpa)KeHUH; YMeHHe OTlepUpOBaTh MOHATUSMU: 1T0C/Ie/[0BaTe/TbHOCTD, aprdMeTruecKast
TIporpeccusi, reoMeTpyUyeckast rporpeccus, 6eckoHeuHo yObiBarolljasi reoMeTprUUecKast IpOrpeccysi; yMeHue 3a/jaBaTh
10C/IeZloBaTe/IbHOCTH, B TOM YKCJIE C TTIOMOLL[bIO0 PEKYPPEHTHBIX (DOPMYJI; yMEHHE ONepUpOBaTh MOHATUSIMU: KOMIUIEKCHOE YHCJIO,
CONPSDPKEHHBIE KOMIUIEKCHbIE YKMC/1a, MOAYJ/Ib U apPIYMeHT KOMIUIEKCHOTO UMC/Ia, (popMa 3aliMCcH KOMILJIEKCHBIX YMCesT
(reomeTpuyeckasi, TPUrOHOMeTpUYecKasi ¥ anrebpanueckasi); yMeTb TIPOHU3BO/INTh apiMeTHUecKue JeliCTBUS C KOMIIEKCHBIMU
YKC/aMy; TIPUBO/IUTh MPUMeEpPhI UCTI0Ib30BaHUS KOMITJIEKCHBIX YHCelT; OIepUpPOBaTh MOHATUAMU: MaTpuLia 2x2 1 3X3,
orpefiesuTe/Ib MaTPULIbI, FeOMeTPUUECKUN CMBIC/I OTIpefie/TUTe st

3 YMmeHue OreprupoBaTh INMOHATUAMM: pALIMOHA/IbHBIE, UDPALIMOHA/IbHBIE, TI0OKA3dTe/IbHbIE, CTETIEHHLIE, HOFapI/I(l)MI/I‘—IECKI/Ie,
TPUTOHOMETPUYECKHE YDaBHEHUSA U HEPABEHCTBA, UX CUCTEMBbI; YMEHHKE OIMepHUPOBATh IIOHATUAMM: TOXKAECTBO, TOXXKAECTBEHHOE
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npeobpasoBaHue, ypaBHeHHe, HePaBeHCTBO, CCTeMa YpaBHEHUI U HepaBeHCTB, PABHOCW/ILHOCTb ypaBHEHUM, HePaBEeHCTB U
CHCTeM; YMeHHe pellaTh ypaBHeHMs], HepaBeHCTBA U CUCTeMbI C [TOMOILbIO Pa3/IMYHbIX IPUEMOB; pelllaTh ypaBHEHMs], HepaBeHCTBa
Yl CUCTeMBI C [TapaMeTpOM; NIPUMEHSITh YPaBHeHUs], HePaBeHCTBA, UX CUCTEeMBI [/ pellleHst MaTeMaTU4eCKUX 3a/au v 3a/iay U3
Pa3/INYHbIX 00/1aCTel HaYKU U peasbHOU YKU3HU

YMeHMe onepyupoBaTh MOHATUAMU: QYHKIMS, YETHOCTh QYHKIMH, TIEPUOJUUYHOCTh (PYHKIIMU, OTPAaHUUEHHOCTb (QYHKIIWH,
MOHOTOHHOCTh (DYHKIIUH, IKCTpeMyM (DYHKIMH, HauboJiblliee U HauMeHbIllee 3HaueHus1 GyHKI[MU Ha TIPOMeKYTKe, HeTllpephIBHast
byHKLMS, acUMOTOTHI Tpadvika GyHKLWUU, TTepBasi U BTOpasi Tpou3BoAHas GyHKLUU, TeOMeTPUUYeCKUN U (PU3NUeCKUN CMBbIC/T
TIPOM3BO/IHOM, TIepBOOOpa3Hasi, orpe/ie/IEHHbIN UHTerpas; yMeHre HaX0/[UTh aCUMITOTHI rpaduika GyHKIMK; yMeHre BBIYUC/ISTh
TIPOM3BO/IHbIE CYMMBbI, TIPOU3BE/I€HUs], YACTHOTO U KOMITO3UIIMU (DYHKIIMIA, HAXOJUTh ypaBHEHHe KacaTe/bHOU K rpauky (hyHKIWY;
yMeHHe HaXOJUTh TTPOM3BO/IHbIE /IeMeHTapPHbBIX (DYHKIII; YMeHHe UCII0/h30BaTh TTPOU3BOIHYIO [/IsI UCC/IeOBaHUS (DYHKITUMH,
HaXO/IUTh HAaUOO/bIITe Y HAUMEHbIIIVEe 3HaUeHUs (PYHKIUI; CTPOUTh rpaKy MHOTOU/IEHOB C UCIIO/Thb30BAaHUEM arliapara
MaTeMaTUUeCKOro aHa/v3a; MPUMeHSITh POU3BOHYIO i HAaX0XAeHUs HauIyylllero pellieHus: B IPUK/IaJHbIX, B TOM UHCIe
COLIMATbHO-9KOHOMUYECKUX U (PH3UUeCKUX 3aflauax; HaXOJUTh TUIOMIA U U 00bEMBI GUTYD C TIOMOIIbIO UHTerpasia; MpUBOAUTD
TIpUMepbl MaTeMaTU4YeCKOro MO/IeJTMPOBaHUsI C TIOMOILIbI0 AuddepeHIMa/bHBIX YPaBHEHUM

YMeHue oriepupoBaTh MOHATUSAMU: TpaduK GyHKLMH, oOpaTHast GYHKLIVS, KOMITO3UIMS QYHKIH, TUHeHast QyHKIVS,
KBaJ[paTUyUHasi GYHKIIMS, paljioHa/ibHas PYHKIUS, CTerleHHasi GYHKILIMSI, TPUTOHOMeTprUecKre QPyHKIUH, 0OpaTHbIe
TpUroHOMeTpuueckre (yHKI[MH, TTI0Ka3aTebHas U jorapudmuueckasi yHKLIUN; yMeHUe CTPOUTh TpadyKu W3ydeHHbIX (DYHKIIWH,
BBIMOJTHATH Mpeobpa3oBaHus rpadUKoOB GYHKIUH, UCTIOb30BaTh TPAMUKH /ISl U3yUeHUs MPOLIeCCOB U 3aBUCUMOCTEH, MPH
pelleHnH 3a7iau M3 IPYTUx yueOHbBIX ITPeMETOB M 33/]au U3 PealbHOM )KU3HH; BbIpaXKaTb (hOpPMYJIaMH 3aBUCHMOCTH MEXY
Be/TMYMHAMH; MCII0/Ib30BaTh CBOMCTBA U rpapuKu GyHKIMIM [Jis pellieHysl ypaBHeHU, HepaBeHCTB U 3a/lay C TlapaMeTpaMu;
n300pakaTh Ha KOODJUHATHOM TIJIOCKOCTH MHOXKECTBA pellleHUH ypaBHeHUM, HepaBeHCTB U UX CUCTeM

YMeHue peliaTh TEKCTOBbBIE 3a/IauM Pa3HBIX TUIIOB (B TOM UMC/Ie Ha TIPOLIEHTHI, 10JI1 U YaCTH, Ha IBWKeHHe, paboTy, CTOUMOCTh
TOBApOB W YC/IyT, HAJIOTH, 3a/jaud U3 00/1aCTU yIpaB/IeHUs IMUHBIMUA U CEMEHHBIMU (PUHAHCAMMU); COCTABJISITh BBIPAXKEHUH,
ypaBHEeHUsl, HepaBeHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/IauM, UCC/IeI0BaTh MO/yUeHHOE pellleHre U OLIeHUBATh MPaB/oMoi00HOCTh
pe3y/bTaTOB; YMeHUe MO/Ie/TMPOBaTh peabHble CUTYalluy Ha s13blKe MaTeMaTHUKH; COCTaBJISATh BbIpa)KeHUsl, ypaBHEHUS,
HepaBeHCTBA M UX CUCTeMbI TI0 YC/IOBUIO 3a/jauu, UCC/Ie[J0BaTh TIOCTPOEHHbIe MO/Ie/IM C UCTI0/Ih30BaHKEeM arirapara aareopsl,
VHTEpIIPeTUPOBaTh MOMy4YeHHbIN pe3y/bTaT

YMmeHue OIepHupoOBaTh INIOHATUAMM: CpeaHee apI/I(l)MeTI/I‘-IECKOE, MeJHdHd, HauOoJIbllIee ¥ HaMeHbIIIee 3HAYeHNs, pd3MdX,
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JIMCTIepCUsi, CTaHZApTHOEe OTK/IOHeHe YUCI0BOTr0 Habopa; yMeHHe U3B/ieKaTh, UHTePIIPeTHPOBaTh MH(GOPMALIHIO, TIPeJCTaB/IeHHYIO
B Tab/MiIax, Ha JUarpaMMax, rpadukax, OTpaXkaroll[y0 CBOMCTBA peaibHbIX TIPOLIECCOB U SIBJIEHUH; TIPeCTaBISITh MHPOPMALIMIO C
TIOMOIIL[bI0 Tab/IMILI ¥ TUarpaMm; UCC/IeloBaTh CTaTUCTUUYECKUe IaHHbIe, B TOM UHCJ/Ie C TIpUMeHeHreM rpauueckiux MeTo/IoB U
3JIEKTPOHHBIX CPe/ICTB; rpahueCcKy UCC/IeIoBaTh COBMeCTHBIe HAOTIOIeHUS C TIOMOIIBIO IMarpaMM pacCerBaHUs U TMHEeHHOU
perpeccuu

YMeHUe orepupoBaTh MOHSATHUSMU: CTyYalHbIN OTBIT U C/Ty4aiiHOe COObITHE, BePOSITHOCTL CTYYaliHOTO COOBITHS; yMeHHe
BBIUNCJITH BEPOSITHOCTD C UCTI0/Ib30BaHUEM TpauuecKux MeTOZ0B; TIPUMEHSTb (hOPMYJIbl CJI0’KeHUST U YMHOXKeHUST BepOSITHOCTeH,
dbopMyy moHOM BeposATHOCTH, hopMyny bepHy/uH, KoMOMHAaTOpHBIE (PaKThl U (hOPMYJIBI; OI[€HUBATh BEPOSITHOCTH PeabHbIX
COOBITHI; yMeHHe OTepyupoBaTh MOHATUSAMU: C/TyuaiiHasi BeJIMUMHA, Pacripe/ie/ieHre BeEPOSITHOCTeM, MaTeMaTHUeCKoe OXKU/IaHue,
JUCIIePCUS U CTaHAAPTHOE OTK/IOHeHUe C/TyualiHOMN BeJIMUMHbBI, DYHKIIUW pacripefiesieHust U TVIOTHOCTH PaBHOMEPHOTO,
roKa3aTe/IbHOT0 ¥ HOPMa/IbHOTO pacripefie/ieHui; yMeHue UCI0/Ib30BaTh CBOMCTBA U3yUeHHBIX pacripe/ie/ieHUi [7isi pellieHus
3a/lau; 3HAKOMCTBO C TIOHSITUSIMH: 3aKOH OOJIBIIIMX UHCeJI, METO/IbI BLIDOPOUHBIX MCC/IeZI0BAaHUM; YMEeHNe IPUBOIUTh IPUMEphI
TIPOSIB/IEHUS 3aKOHA OOJIBIIIMX UKMCeN B TIPUPOZAHBIX U 00II[eCTBEHHBIX SIB/IEHUSIX; YMEHHE ONIepUPOBATh MOHATHUSIMU: COUETaHHUE,
riepecTaHOBKa, UUCJIO COUeTaHUM, UMCIIO NepecTaHOBOK; 6HOM Hbl0TOHA; yMeHHe MpUMeHsITh KOMOMHATOpHbIe (aKThl U
pacCy>KieHusi JIsl pellieHust 3a/1ay; OIleHUBaTh BePOSITHOCTH PeaslbHbIX COOBITHIA; COCTaB/IATh BEPOSITHOCTHYIO MOZIe/Tb U
WHTEPIPeTUPOBATh TIOTYUeHHBINA pe3y/bTaT

YMmeHue oneprpoBaTth MOHATUAMM: TOUKA, NPsIMast, IJIOCKOCTb, IIPOCTPAHCTBO, OTPEe30K, JIyY, BeJIMUMHA YIJIa, IVIOCKUM YIoJ,
JBYTPaHHbIM yroJl, TPEXTPaHHbIN YroJl, CKpeLMBaroLecs NpsiMble, Napasiie/lbHOCTb U NepHeHJUKYISIPHOCTb MPSIMBIX U
IIJIOCKOCTEH, Yyroa MeXXAY NPSIMbIMU, YTOJ1 MEXXAY MPSIMOW Y TVIOCKOCTBIO, YTOJ1 MEXXJY IJIOCKOCTSIMU, paCCTOSTHUE OT TOUKH 10
IJIOCKOCTH, PaCCTOSIHAE MeXZy NPSIMbIMHU, paCCTOSTHUE MeXX/y IVIOCKOCTSIMH; YMeHHe UCI0/b30BaTh [PU pellleHUH 3aja4
u3yuyeHHble (aKThbl ¥ TeOpeMbI TVIAHUMETPUM; yMeHHe OL{eHUBaTh pa3Mepbl 00HEKTOB OKPY’Kalolllero MHUpa; CTPOUTh
MaTeMaTH4eCKre MOZe/U C IOMOLL[bI0 TeOMeTPUUeCKUX TIOHATHI U BeIMUYMH, pellaTh CBsi3aHHble C HUMU MPaKTUUeCcKue 3a/jaun

10

YMeHMe orepupoBaTh MOHATUSIMU: TUIOLIAAb GUTYPBI, 00bEM (DUTYpPBI, MHOTOTPAaHHHK, PABU/IbHBI MHOTOTPaHHUK, CeUeHHe
MHOTOTpaHHMKaA, Ky0, Tlapasiiesnenure/, Ipyu3Ma, TMpaMuza, GUrypa u moBepxXHOCTb BpallleHus, LIWIMHAP, KOHYC, I1ap, cdepa,
riowmazb chepsl, M0IIab MOBePXHOCTH MUPaMU/bI, IPU3MbI, KOHYCa, LIUJTMH/PA, 00bEM Kyba, MpsiMOyT0/IbHOT'O
napasuiesienure/ia, MMupaMuzibl, PU3Mbl, LIWIMH/PA, KOHYCAa, 11apa, pa3BépTKa M0BEPXHOCTH, CeueHHs KOHyCa U LIWIUH/Pa,
napasuie/ibHble OCH WJIM OCHOBaHUIO, CeueHHe 111apa, MJI0CKOCTb, Kacarollascs cdepsl, LUIMHAPA, KOHyCa; YMeHHe CTPOUTh CceueHHe
MHOTOTpaHHMKA, N300pa’kaTb MHOTOTPaHHUKH, (GUT'YPhI Y TIOBEPXHOCTH Bpall[eHHs], UX CeueHUs], B TOM UHC/Ie C TIOMOIIIbIO
5/IEKTPOHHBIX CPe/ICTB; yMeHHe PUMEHSTh CBOKMCTBA reOMeTpHUYeCKUX (PUryp, CaMOCTOATeNbHO (POPMY/IMPOBaTh ONpe/ie/ieHNs
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M3yudaeMbixX (Uryp, BbIJBUTATh TUIIOTE3bI O CBOMCTBAX U MPU3HAKaX reOMeTpUuYeckux Guryp, 000CHOBBIBATb W/IM OTPOBEPraTh UX;
yMeHHe MPOBOAUTE KacCUbUKaIMio GUryp 1o pas3/IMuHbIM MPHU3HAKaM, BHITIOHATh He00X0[UMbIe JOTIOTHHUTe/IbHbIe TIOCTPOeHHs

11

YMeHMe oreprupoBaTh MOHATUSIMU: IBW)KeHHe B TIPOCTPAHCTBe, NapasijiebHbI TTepeH0C, CHUMMEeTpPHUs Ha TVIOCKOCTH U B
TIPOCTPAHCTBe, TIOBOPOT, Ipeobpa3oBaHue MoA00us, 1oo0HbIe GUTYPHI; YMeHHe paclio3HaBaTh PaBHbIE U TIOJ00HbIe GUTYDHI, B
TOM UHCJIe B TIPUPO/Ie, UCKYCCTBE, APXUTEKTYPe; UCTI0/Ib30BaTh TeOMEeTPUUeCKre OTHOILIEHUsI TIPU pellieHrH 3a/jau; HaXO0/IUTh
reoMeTpUUecKre BeJIMUMHbI ([/IMHA, YTOJI, IJI0IIaAb, 00bEM) TP pellieHrH 3a/jau U3 APYruX Y4eOHbIX MpeJMeTOB U U3 peasbHOU
KU3HH; yMeHHe BbIUMCISATh TeOMeTpUudecKie BeJIMUKMHBI (IJIMHA, YTOJl, II0Lab, 00BEM, I/IOLa/Jb TOBEPXHOCTH), UCIIOb3YS
u3y4yeHHbIe GOPMYIIbI M1 METO/IbI, B TOM UKCJIe: TUIOIIa/lb [IOBEPXHOCTH MTMPAMH/[b, TPU3MBI, KOHYCa, [IIMH/PA, TUIoIaAb cepbl;
00BEM Ky0a, IMpSMOYTOILHOTO TapasuiesieNnuresia, MMpaMybl, IIPU3MbI, IUIHHApPA, KOHYCA, 11apa; yMeHHe HaX0AUTb OTHOLIIeHHe
00BEMOB MOI0OHBIX GUTYD

12

YMeHure onepupoBaTh MOHATHSMU: NPSIMOYTOJIbHAsE CUCTeMa KOOPAUHAT, BEKTOP, KOOPAUHATBI TOUKU, KOOPAWHAThI BEKTOpa, CyMMa
BEKTODOB, ITPOM3Be/[eHre BEeKTOpa Ha UMC/I0, pa3/ioykeHne BeKTopa 1o 6a3ucy, CKasisipHOe TIPov3BeZieHre, BEKTOPHOE TIPOM3Be/ieHue,
yroJ1 MeX/ly BeKTOpaMH; yMeHHe MCI10/1b30BaTh BEKTOPHBIN U KOOPWHATHBIA METO/, /1151 peLleHUs] TeOMeTPpUYeCKUX 3a/jau U 3a/jau
JpYTUX yueOHbIX TIPeIMEeTOB

13

YMeHMe BBIOMPATh MOAXOASAIINNA MeTO, /15l PellieHHs 3alault; TIOHMMaHie 3HaUMMOCTH MaTeMaTHKH B M3yUeHHUH NTPUPOAHBIX U
0011[eCTBEHHBIX MPOLIECCOB U SIBJIEHWH; YMeHHe Paclio3HaBaTh MPOsiB/ieHre 3aKOHOB MaTeMaTHKHU B UCKYCCTBe, YMeHHe ITPUBO/IUTh
NIpUMepbl MaTeMaTH4YeCKUX OTKPBITUM POCCHUMCKON U MUPOBOW MaTeMaTUUeCKON HayKU
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INEPEYEHD 3JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kop IIpoBepsieMbIii 3/71eMeHT CO/lep)KaHUA

1 Yucna v BbIYMC/IeHUS

1.1 HatypasnbHble U Lesible yncia. [Ipu3Haku AeIMMOCTH Lie/IbIX YUCesT

1.2 PanioHanbHbie uncia. OOBIKHOBEHHBIE U IeCITUYHbIEe APOOU, IPOLIeHThI, OeCKOHEeUHbIe MepruoruecKre 1poou

1.3 ApudmeTnuecKkuii KOpeHb HaTypaabHOW cTerneHU. [lelCTBUS C apu(pMeTUUeCKUMU KOPHSIMU HaTypaibHOW CTeNeHH

1.4 CreneHs c LiesbIM N0Ka3artesneM. CTeleHb C pallMOHa/IbHBIM [T0Ka3aTesieM. CBOMCTBA CTelleH:

1.5 CuHHyC, KOCHHYC ¥ TaHT'€HC YMC/I0BOr0 aprymeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHI€HC YMC/I0BOI'O apryMeHTa

1.6 Jlorapudm umcia. [lecaTryHble ¥ HaTypasbHble T0rapugMbl

17 MelicTBUTe/bHBIE UKC/Ia. ApudMeTHUyecKre orepaLyu C JeCcTBUTeIbHBIMU urciaMu. [1pubmikéHHbIe BHIUMCIeHNS, paBuia
) OKpYTJ/IeHUs], IPUKKU/IKA U OL[eHKa pe3yJibTaTa BbIUMC/IeHUN

1.8 ITpeobpa3oBaHue BbIpayKeHNH

1.9 KomruiekcHble uncia

2 YpaBHeHus1 1 HepaBeHCTBa

2.1 Llenble ¥ [poOHO-PALIMOHATbHBIE YPAaBHEHUS

2.2 VppauoHabHble YpaBHeHUs

2.3 TpuroHomeTpuyeckue ypaBHeHUs

2.4 ITokasaresnbHble U JJorapupmMuyeckre ypaBHeHUs
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2.5 Llenble v ApOOHO-paL{OHa/IbHBIE HEPABEHCTBA
2.6 NppanoHanbHble HepaBeHCTBa
2.7 [Toka3zaTenbHble U JIoTapupMUUecKrie HepaBeHCTBa
2.8 TpuroHomeTpuyeckre HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTU YpaBHEHUM U HepaBEeHCTB
2.10 YpaBHeHus1, HepaBeHCTBa U CUCTeMbI C [lapameTpaMu
2.11 Martpuija CUCTeMbI JIMHENHBIX YpaBHeHUM. OrpesenuTesb MaTPULIbI
3 DyHKIMU Y TpapyKu
31 OyHKIWMS, criocoObl 3aaHus GyHKIMH. ['paduk GyHkimu. B3anmHo obpaTtHble GyHKIMH. YETHBIE U HEUETHBIE (DYHKIIUU.
' T[Tepuoauueckre GyHKIN
39 Ob6nacTb onpeenieHNst 1 MHOXKeCTBO 3HaueHnH QyHKImU. Hym ¢yHkumm. [IpoMexxyTKu 3HaKOTIOCTOSTHCTBA. [IpoMeKyTKH
) MOHOTOHHOCTH (DYHKLUM. MakCUMyMbl 1 MUHUMYMbI QyHKLU. Hanbosibiniee v HaMeHbIIee 3HaueHre (QyHKLIMY Ha IPOMEXKYTKe
3.3 CreneHHast ()yHKLMS C HaTypa/IbHBIM U Lie/lbIM IToKa3aTesieM. E€ cBoricTBa v rpaduk. CBoMCTBa U rpa(UK KOPHS N-0i CTenleH:
3.4 TpuroHomeTtpuueckre (HyHKIUH, UX CBOWCTBA U TpadvKu
3.5 [TokasarenbHas u iorapudmudeckas GyHKLUH, UX CBOMCTBA U TPaQUKU
3.6 Touku pa3pbiBa. ACUMIOTOTHI rpapukoB QyHKLMN. CBoOMCTBa (DyHKLMM, HelIpephIBHBIX Ha OTPe3Ke
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 3a/IaHKS TIOC/Ie0BaTeILHOCTeH
3.8 ApudmeTnueckasi U reoMeTpuueckas rporpeccruu. @opmyra C/I0’KHBIX MPOLIEHTOB
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Hauvasia MaTeMaTU4eCKOro aHain3a

4.1 [Tpou3BogHast pyHKIMU. [Ipor3BOHBIE 37IeMeHTapHbIX (YHKLIMMA

49 [TpumeHeHMe POM3BOJHOM K UCC/IeI0BaHUIO (PYHKIMM HA MOHOTOHHOCTD M 9KCTpeMyMbl. HaxoskieHre HanbobIero ¥ HauMeHbIIero
' 3HaueHus1 PYHKLMU Ha OTpe3Ke

4.3 [TepBoobpa3sHast. UuTerpan

5 MHo>ecTBa U JI0TMKa

5.1 MHo>keCTBO, Onepaljuy HaJ, MHOXeCcTBaMU. /lnarpaMmMbl Duiepa — BeHHa

5.2 Jloruka

6 BeposiTHOCTB U CTaTUCTUKA

6.1 OrnucaTenbHas CTaTUCTHKA

6.2 BeposTHOCTB

6.3 KombuHaToprKa

7 I'eomeTpust

7.1 ®urypsl Ha IJIOCKOCTU

7.2 [IpsiMble U MJIOCKOCTH B IMPOCTPaHCTBE

7.3 MHororpaHHUKu

7.4 Tena v TIOBEPXHOCTH Bpall[eHUs

7.5 KoopauHathl 1 BeKTOPEI
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YYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI /11 YUUTEJIA

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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