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INIOACHUTEJ/IbBHASA 3AIITMCKA

Pabouast mporpamMmMa yuebHoro Kypca «I'eometpusi» 6a30Boro ypoBHs Ajist obyuarormuxcst 10 —11 kaccoB paspaboraHa Ha ocHoBe PeziepabHOTO
rocy/japCTBeHHOr0 06pa3oBaTe/IbHOI0 CTaH/apTa cpeiHero obirero obpa3oBaHus, C y46TOM COBPeMEHHbBIX MUPOBBIX TpeOoBaHUH,
TIpebSIB/ISIEMBIX K MaTeMaTHueCKoMy 00pa30BaHuI0, U TPAJULIUN POCCHIICKOTO 0Opa3oBaHus. Peamu3anys mporpaMMbl 00ecrieurBaeT oOBJia/ieHre
K/TFOUEBBIMHU KOMITETEHL[USIMU, COCTaBJISIOIIMMU OCHOBY /IJIsl CAMOPAa3BUTHSI U HETIPEPBIBHOTO 00pa30BaHwUsl, 11eJIOCTHOCTb 00LeKY/IbTYPHOTO,
JTMYHOCTHOTO ¥ TI03HABATe/IbHOTO PAa3BUTHSI TMYHOCTH 00YYarOIIAXCSI.

IOE/IN N3YUYEHUSA YYEBHOI'O KYPCA

Ba)XHOCTb yueOHOTO Kypca TeOMEeTPUM Ha YPOBHE Cpe/iIHeTo 0011ero o6pa3oBaHust 00yC/I0B/IeHa TTPAaKTUUeCKOH 3HAUMMOCTBIO MeTarpeIMeTHBIX U
TpeIMETHBIX Pe3y/IbTaTOB 00yueHHsI FTeOMETPUY B HAlpaB/IeHUH JIMUHOCTHOTO Pa3BUTHS 00yUarouxcsi, GOpMUpPOBaHUs PYHKLIMOHATBHON
MaTeMaTH4yeCKOM IPaMOTHOCTH, U3yUYeHHs JPYTrHX YUeOHbIX JUCLIMIUINH. Pa3BuTHe y 00y4YaroIuXcsl PaBUIbHBIX ITPeCTaBIeHUH O CYIIIHOCTH U
TIPOUCXOXKJEHUU FeOMeTPUUYEeCKUX abCTpaKIvii, COOTHOILIEHUH PealbHOTO U U/IeaTbHOTO, XapaKTepe OTPa)KeHWsi MaTeMaTHUeCKOW HayKor
SIBJIEHUH U MPOLIECCOB PeasibHOr0 MUPA, MECTe TeOMETPHH B CUCTEMe HayK M POJId MaTeMaTHUeCKOTr0 MO/Ie/IMPOBAHKS B HAYYHOM TIO3HAaHWU U B
MPaKTHKe CIIOCOOCTBYeT OPMHUPOBAHHIO HAYUYHOTO MUPOBO33PEHHST YUAIIUXCs, @ TAK)KE KAUeCTB MBIILIIEHUs], HeOOXOAUMBIX ZIJIs1 aJjarTalli B
COBpPeMeHHOM 0011ecTBe.

['eomeTpus SIBIsSIETCS OJHUM 13 0a30BbIX TIPJIMETOB Ha YPOBHE CpefiHero o01ero oopa3oBaHus, Tak Kak 00ecrieurBaeT BO3MOXXHOCTb U3yUeHUsT
KaK JWCLUII/IMH eCTeCTBeHHO-HayUHOUW HarpaB/JeHHOCTH, TaK ¥ TYMaHUTApHOM.

Jloruueckoe MbilieHre, OPMHUPYeMOe TIPU U3yueHUH 00yJaroMMUCs TIOHSATUMHBIX OCHOB TeOMETPUH 1 TIOCTPOEHUH [IeITOUKH JIOTUUeCKUX
yTBeP)KAEeHU B X0/le pellieHUsi TeOMeTpruUeCcKUX 3a/jay, yMeHUe BbIIBUTaTh U OMPOBepPraTh rMIoTe3bl HeMOCPeICTBEHHO UCTI0/b3YIOTCS TPU
pellieHNH 3a/lau eCTeCTBeHHO-HayUHOr'0 LJMK/Ia, B UaCTHOCTU U3 Kypca (PU3UKHU.

YMeHHe OpHeHTUPOBAaThCsl B POCTPAHCTBE UTPaeT CYILeCTBEHHYIO POJib BO BCeX 00/1acTsX [esTeNbHOCTH YesoBeKa. OpreHTarys 4eioBeKka BO
BpPeMeHHU U MPOCTPAHCTBe — He0OXO[UMOe yCJIOBHE er0 COLMANbHOT0 ObITHs, (hopMa OTpaKeHUs OKPY’KaroIl[ero MUpa, yCJI0BHE YCITeIIHOTO
TI03HaHMS ¥ aKTUBHOTO 1peobpa3oBaHus 1elCcTBUTeIbHOCTH. OneprpoBaHyie IPOCTPaHCTBEHHBIMU 00pa3amMu 00beIMHSIeT Pa3HbIe BU/IbI YUeOHOIM
Y TPYZIOBOH [1eSITe/TbHOCTH, SIBJISIETCS OJJHUM M3 MPO(eCCHOHATLHO BaKHBIX KaueCTB, TI03TOMY aKTyasIbHa 3a/jaua JOPMUPOBAHUS Y 00yUaroIuxcst
MPOCTPAHCTBEHHOT'O MBIIJIEHUS KaK Pa3HOBU/JHOCTH 00pa3HOr0 MBIIIJIEHUs] — CYII[eCTBEHHOT'0 KOMITOHEHTa B MOATOTOBKE K MPaKTHUeCKOM
JlesITeJIbHOCTU 110 MHOTMM HarpaB/IeHUsIM.



Llesib 0cBOEHUMsI TIPOTPaMMBbI yueOHOT0 Kypca «I'eoMeTpusi» Ha 6a30BOM ypoBHe 00yueHHs — 0011je00pa3oBaTe/ibHOE U OOITeKY/IbTYPHOE Pa3BUTHE
obyuaroIuxcst uepe3 obecrieueHre BO3MOXKHOCTH TIPUOOPETeHHs U UCIT0/Ib30BaHHsI CUCTeMAaTHUeCKUX FeOMEeTPHUeCKUX 3HaHUH U [IeHCTBHH,
criel{u(pUUHbIX TeOMETPUU, BO3MOYKHOCTH YCIIEITHOTO TIPO/J0/DKeHHsT 00pa30BaHus 10 CIelHaTbHOCTSIM, He CBSI3aHHBIM C TIPUK/IaHbIM
HCII0/Ib30BaHHEM T'€OMEeTPHH.

ITporpamMma 1o reoMeTpyu Ha 6a30BOM yYpOBHe TIpeiHa3HaueHa /jisi 00yUaroIUXCsl CPeiHel IIKOJIbI, He UCITBITHIBABIINX 3HAUMTETbHBIX
3aTpy/iIHeHUM Ha YPOBHEe OCHOBHOTO 0011iero obpa3oBanusi. TakuMm obpa3zom, obyuatoriyecsi Ha 6a30BOM ypOBHE [JOJDKHBI OCBOWTh 001i[1e
MaTeMaTHuecKre yMeHUsl, CBsi3aHHbIe CO Criel{uHKON reoMeTpUM U HeoOX0ouMble /17is )KU3HU B COBpeMeHHOM obiijecTBe. Kpome 3Toro, ot
MMEIOT BO3MO>KHOCTb U3yUUTh reOMeTpHI0 Oosiee Ty00KO, ec/iv B abHelIlleM BOSHUKHET He00X0IMMOCTb B TeOMEeTPUUECKUX 3HAHUSIX B
ripoecCcroHaNbHOM [1esiTeTbHOCTH.

JocTrKeHMe 11eJT1 OCBOEHHS PorpaMMbl 00ecIieurBaeTcs pellieHeM COOTBeTCTBYHOIIMX 3aziay. [IpuopuTeTHBIMY 3a/jauaMUi OCBOEHUsI Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kaccax sSIBJSIFOTCS:

L4 (l)OpMI/IpOBaHI/Ie rnpeacTaB/ieHUdA O reOMETPHUU KdK YaCTHU MHPOBOﬁ KYyJIbTYPbI 1 OCO3HAHHUE eé B3aMMOCBS3H C OKpYy>Xarolum MHUPOM;

e (dopMHpOBaHue Tpe/CTaBIeHNs 0 MHOIOIPaHHMKAX U TejlaX BpallleHHsl KaK O BayKHEMILIMX MaTeMaTHyeCKUX MO/IeIsiX, TT03BOJISFOLLIUX
OTMUCHIBATh U U3yuaTh pa3Hble SIBJIeHUsI OKPY Karolero Mupa;

e (opmupoBaHMe YMeHUs paclio3HaBaTh Ha YepTekax, MOJe/siX U B pealbHOM MUPe MHOTOTPDaHHUKU U Tejla BpallleHus;
e OBJ/IaJleHMe MeTOZAMH PellleHus 3aZlau Ha TIOCTPOeHUsI Ha U300pakeHUsIX TTPOCTPaHCTBEHHBIX (GUTYP;
e (¢opMHpOBaHHe YMeHUsI OTIepHpPOBAaTh OCHOBHLIMU MOHSATHUSIMU O MHOTOTPaHHUKAX U TeJlaX Bpall[eHUs] U UX OCHOBHBIMU CBOMCTBaMU;

e OB/aJieHNe aJIrOPUTMaMHU pellleH!s] OCHOBHBIX TUIIOB 3a/ja4; ()OpMUpOBaHMe YMeHUs IPOBOAUTEL HEC/IOXKHbIE /J0Ka3aTe/IbHble
paccy>kJieHus B X0/le pellleHrsl CTepeoMeTpUUeCKrX 3a/jau v 3a/lay C IpaKTUYeCKUM COZiepyKaHueM;

¢ Ppd3BUTHE UHTE/VIEKTYd/IbHBIX 1 TBOPUYECKUX criocoboHoCTeH o6yqa}0umxc;1, I103HABATE/TbHOM dKTMBHOCTH, MCC/IeJOBATE/IbCKHNX YMEHHﬁ,
KPUTUYHOCTHU MBILIEHWSA;

e (opmupoBaHue (PyHKIMOHAIBHOW IPaMOTHOCTH, pe/leBAHTHOM reOMeTPUU: YMeHHe paclio3HaBaTh MPOSIB/IeHUS FeOMeTPUYeCKUX
TIOHSATUM, 0O BEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX )KU3HEHHBIX CUTYaLUsIX U TPU U3yUeHUH [IPYTUX yueOHbIX MPeMeTOB,
TMPOSIB/IEHHs1 3aBUCUMOCTe U 3aKOHOMepHOCTe, (hopMyJTMpOBaTh UX Ha sI3blKe TeOMEeTPUU 1 CO3/jaBaTh reOMeTpUUecKre MOJesiy,



NMPpUMEHATHb OCBOEHHBIN FEOMeTpI/IHECKI/II\/’I allliapatT AJid pelieHKs ITPAKTUKO-OPHUEHTUPOBAHHBIX 3a/ld4, MHTEPIIPeTUPOBATL U OLl€HWBATh
IMoJIyue€HHbI€ PDe3yJ/IbTAThI.

OTnrunTenbHOM 0COOEHHOCTHIO TTPOTPAMMBI SIB/ISIETCSI BK/TIOUEHHe B KyPC CTepeOMeTpPHY B Hadajle ero N3yueHus 3a/lay, pelliaeMbIX Ha YPOBHe
WHTYUTUBHOTO TT03HAHUS, ¥ OTIpe/le/IEHHbIM 00pa30M opraHW30BaHHasi paboTa Haji HUMU, UTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOI' 0 MBILUIEHHS, CTUMYJ/IMPYeT MPOTeKaHWe MHTYUTHBHBIX MIPOLIeCCOB, MOTUBUPYET K Ja/IbHeMIlIeMy U3yUeHUIo IipeJMeTa.

[TpeamnouteHue OTJAETCS HAT/ISIIHO-KOHCTPYKTUBHOMY METO/ly 00yUeHUs], TO eCTh TeOpPEeTHUECKHe 3HAaHUSI UMEIOT B CBOeH OCHOBE UyBCTBEHHOCTh
MIpeJMETHO-TIPAKTUUECKOH /IeATeIbHOCTH. Pa3BUTHE POCTPAHCTBEHHBIX MTPECTAaB/IEHUH Y yUalluXCsl B KypCce CTEPEOMETPHH MTPOBOAUTCS 3a CUET
pellieHus 3a/jau Ha CO3/laHue MPOCTPAaHCTBEHHBIX 00pa30B M 3a/jau Ha ONepHUpOBaHKe TIPOCTPAaHCTBEHHBIMU 0Opa3amu. Co3faHue obpasa
TIPOBO/IUTCS C OTIOPOM Ha HarJIsiZIHOCTD, a ONlepupoBaHUe 00pa30M — B YC/IOBUSIX OTBJ/IUEHHS OT HArJIIJHOCTH, MbICJIEHHOTO MU3MeHEeHUsI ero
HCXO/IHOTO COJIepKaHMUS.

OCHOBHBIE COZiepKaTe/bHbIe JTUHUU Kypca «['eometpum» B 10—11 knaccax: « MHOrorpaHHUKN», «[IpsiMble U TJIOCKOCTH B TTPOCTPAHCTBe», «Tea
BpallleHus», «BeKTOPbI ¥ KOOP/IMHATHI B IPOCTPaHCTBe». POPMUPOBaHUE JIOTHUECKUX YMEHHUM PacTpe/ieNisieTCsl He TOJIBKO 110 CO/lepyKaTeTbHbIM
JIMHUSIM, HO U TI0 ToZiaM 00yueHHs Ha YPOBHE Cpe/iHero 0011ero oOpa3oBaHUsI.

Copepskanrie 006pa3oBaHusi, COOTBETCTBYIOIIIee TIpeJIMeTHBIM pe3ysibTaTaM 0CBOeHHs paboueli mporpaMmbl, pacripefie/IEHHBIM T10 TofjaM
o0yueHws, CTDYKTYPUPOBAaHO TaKUM 00pa3oM, UTOObI OB/IaZieHre TeOMeTPUUeCKUMHU TTOHATHUSIMU U HaBbIKAMHU OCYIL[eCTBJISTIOCH ITOC/Ie0BaTe/TbHO
Y TIOCTYTIaTe/IbHO, C COOTI0/IeHUeM TIPUHITUIIA TTPeeMCTBEHHOCTH, UTOOBI HOBBIe 3HAHHS BK/TFOUA/IMCh B OOIIYIO CHCTEMY TeOMeTPHUUeCKUX
TIpe/iCTaB/IeHU 00yYarOIIMXCsl, PACHIAPSIS U YTy0Jisisi e€, 00pa3ysi MPOUHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yueHue reomeTpry OTBOAUTCS 2 uaca B Hefiemto B 10 kiacce u 1 yac B Heflenro B 11 Kacce, Bcero 3a fiea rojia obyuenus - 102 yueOHBIX
yaca.



COJEPXXAHUE YYEBHOTI'O KYPCA
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.

B3aumHoe pacriosniokeHre NpsiIMbIX B IPOCTPaHCTBE: MepeceKarollyecs, napasienbHble U CKpeLuBaroluecs npsmMble. [lapanienbHOCTb NPSMBIX U
TJIOCKOCTEM B MPOCTPaHCTBE: MapasiiebHble TpsMble B IPOCTPAaHCTBE; Mapa/ule/IbHOCTh TPEX MPSMBIX; Mapasiie/IbHOCTh MPSIMOU U MJIOCKOCTH.
YTJibl € cCOHarpaBeHHBIMU CTOPOHaMU; YToJ1 MeX/y MPsIMBIMU B MpocTpaHCTBe. [TapasienibHOCTh MJI0CKOCTel: Tlapasiie/ibHble TIJI0CKOCTH;
CBOMCTBA Mapasiie/ibHbIX TUIOCKoCTel. [TpocTetimivie IpocTpaHCTBeHHBIE (DUTYPhI Ha TJIOCKOCTU: TeTpa3/p, Ky0, mapasiienenuriesi; TOCTPOeHHe
CeYeHUH.

[TeprieHAVKY/ISIPHOCTD MPSIMOM U MJIOCKOCTU: TepIleH/JUKYJ/IIpHbIe NPsSIMble B IPOCTPaHCTBe, NpsIMble Tlapasljie/ibHble U MepreHAUKY/IsIpHble K
IIJIOCKOCTH, TTPU3HAK IepreHUKY/ISIPHOCTH MPSIMOU U IJIOCKOCTH, TeopeMa O NMPSIMOU NeprieHJUKY/IIPHOU IIJIOCKOCTHU. YTJIbl B IPOCTPaHCTBe:
YroJ1 MeXXy IPSIMOM U IJIOCKOCTBIO; IBYTPaHHBIN yToJl, IMHEeWHBIM YO/ JBYTpaHHOro yria. [lepneHANKY/sip U HaK/IOHHbIE: pacCTOSIHHE OT
TOUKHU |0 [IJIOCKOCTH, PaCCTOSIHHE OT MPSIMOU 10 TJIOCKOCTH, MPOEKLUs (PUTyphl Ha MJIOCKOCTh. [leprieHANKY/ISPHOCTD TJIOCKOCTEN: TPU3HAK
NepreHMKY/ISIPHOCTU JBYX IIJIOCKOCTel. Teopema 0 Tpéx nepreHAuKYy/isipax.

MHororpaHHUKH

[ToHsiTe MHOTOrpaHHUKA, OCHOBHbIE 3/IeMEHTbl MHOIOTPAHHUKA, BBIMYKJ/Ible U HEBBIMYKJ/Ible MHOTOIPAaHHUKY; Pa3BEPTKa MHOTOTPaHHHUKA.
ITpu3ma: n-yrosyibHast IpU3Ma; rpaHu U OCHOBAHUSI TIPU3MBI; TIPsIMasi ¥ HAaKJIOHHAst TIPYU3MbI; O0KOBast U MOJIHAsi TOBEPXHOCTh MPU3MBI.
[Tapannenenurnej, NpsMOYTOIbHBIN Mapasiiesenures U ero cBorictea. [Iupamua: n-yroyibHasi nIMpaMu/ia, TpaHU U OCHOBaHWe TTMPaMU/bl;
OoKoBas ¥ TI0/THasi TIOBePXHOCTh MUPaMU/IbI; TIPaBUIbHAS U YCeUEHHasi MMpaMu/a. DjieMeHThI TIPYU3Mbl U TTUpaMu/ibl. [IpaBUbHbIE
MHOTOTPaHHUKU: TIOHATHE TIPABU/IbHOTO MHOT'OTPaHHKMKA; MpaBU/IbHAasl MPY3Ma Y NpaBUIbHasi MMpaMy/ia; paBU/IbHas TPeyroJibHasi MpamMmuia u
MIpaBU/IBHBIN TeTpaszp; Ky0. [IpecTaB/ieHue 0 MPaBUWILHBIX MHOTOTPaHHUKAX: OKTA3ZP, Jo/eKasdAp U ukocaszp. CeueHHs IPU3MbI ¥ TUPaMU/bI.



CI/IMMETpI/IH B IMTPOCTPAHCTBE: CUMMETPUA OTHOCUTE/IbHO TOYKHU, HpHMOﬁ, TJIOCKOCTHU. DJI€eMEeHThI CUMMeTPHHU B IMMpaMUadX, ITapajiesjernurenax,
MMPpaBU/IBHBIX MHOT'OI'PaHHUKAX.

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
MTUpPaMU/Ibl, TeEOpPeMa O TJIOMA/Ad YCeuéHHOM mMpaMuzbl. [ToHsiTre 06 06béMe. OOBEM MTUPaMUIbI, TPU3MBI.

[Togo6HbIe Tena B ipocTpaHcTBe. COOTHOIIEHUSI MEXKY TIOIIAISIMU TIOBEPXHOCTEH, 00bEMaMU MOZOOHBIX TeJl.
11 KJZTACC
Tena Bpaluenus

LInHapuyeckasi MOBEPXHOCTb, 00pa3yoliye IUIUHAPUUECKOH MOBEPXHOCTH, OCh LIWIMH/IPUYECKOUW TTOBEPXHOCTH. LIUIMH/P: OCHOBAaHUS 1
OoKoBast MOBepXHOCTb, 00pa3yrolliasi ¥ 0Ch; IIOIalb OOKOBOM U MOJIHOM TTIOBEPXHOCTH.

KoHuueckasi ToBepxXHOCTb, 00pa3ytolliie KOHUUeCKoi TTOBePXHOCTH, OCh 1 BepIIIMHA KOHUUeCcKoi roBepxHOCTH. KoHyC: ocHOBaHMe U BeplilivHa,
obpa3ytoliiast ¥ 0Ch; TIOL[a/Ib OOKOBOM U MOJIHOM TTOBEPXHOCTH. Y CeUEéHHBINA KOHYC: 00pa3yrolijie U BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u 1wap: LeHTp, paiuyC, AUaMeTp; TJIoLa/ib TTIOBepXHOCTH cephl. B3aumMHoe pacrionoxeHre cdepbl U MJI0OCKOCTH; KacaTesbHask IJI0OCKOCThb
K cdepe; miolaib chepsbl.

I/I306pa)KEHI/Ie TeJ1 BpallleHHs Ha IIJIOCKOCTH. PaBBéPTKa OUINHAPAa U KOHYCa.

KoMbOuHarmy Tes BpalljeH!si U MHOTOTPaHHUKOB. MHOTOTPaHHMK, OTTMCAHHBIN 0KO0J10 Cephl; chepa, BliMcaHHasi B MHOTOTPaHHUK, WJTH TEJI0
BpallleHusl.

[TonsiTvie 06 06bEéMe. OCHOBHBIE CBOWCTBAa 00bEMOB Tes1. Teopema 06 00bEMe TIPSIMOYTOILHOTO TIapaslyie/ienuesa U ciaeacTBus u3 Heé. OObEM
LUIUH/PA, KoHyca. OOBEM I1apa 1 TIowaib Chepsl.

[TopoGHbIe Tea B mpocTpaHcTBe. COOTHOLLIEHUST MeXX/Ty TUIOL[a/ISIMH TTOBEPXHOCTeH, 00BEMamMK MOJJ0OHBIX Tel.



Ceuenus LyTMHZPA (MapasiiesibHO Y TIePIIeH/INKY/ISIPHO 0CH), CeueHus1 KOHyca (TlapasuieibHoe OCHOBAHHUIO M TTPOXO/sIliee yepe3 BepILIHHY),
CeueHus 11apa.

BekTOpbI M KOOpUHATHI B IPOCTPAHCTBE

BekTop Ha N/10CKOCTH U B npocTpaHcTBe. Cri0)KeHre U BbIUMTaHNe BEKTOPOB. Y MHOXKEHHE BeKTOpa Ha uMc/io. PasnoykeHre BeKTOpa 1o TpEM
HeKOMIJIaHapHbIM BeKTopaM. [IpaBusio napannenenuresa. PelieHue 3a/au, CBsi3aHHbIX C IPUMEHEHUEM TPaBUJI 1eHCTBUN C BEKTOPaMHU.
[TpsamoyronbHas crcTeMa KOOpAWHAT B pocTpaHcTBe. KoopanHatel BekTopa. [IpocTreliye 3afaum B KOOpAWHATaX. YTOI MeKAY BEKTOPaMH.
CkasnsipHOe Npov3Be/ieHre BeKTOPOB. BelurcieHre yriioB Mexxy NpsIMbIMU U TUVIOCKOCTIMU. KOOpiMHAaTHO-BEKTOPHBIN MeTOZ, [P peLleHn!
reoMeTpUUeCKHX 3aZau.



IVTAHUPYEMBIE PE3YJ/IbTATBI

JINMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHS IPOrpaMMbl yueOHOTo rpegmeTta «MaTeMaTHKa» XapaKTepU3yOTCS:
I'paxpaHckoe BocnuTaHue:

Cc(hOpPMHPOBAHHOCTBIO TPAXKJAHCKOM TO3UI[MHM 00y4Jarolerocst Kak akTHBHOT'O M OTBETCTBEHHOI'0 UjieHa POCCHMCKOro 0011lecTBa, IpeJcTaB/ieHueM
0 MaTeMaTH4eCKHUX OCHOBaX (DyHKIIMOHUPOBAHUS PA3/IMUHBIX CTPYKTYP, SIBJIEHUH, TIPOIie[ypP TPa’KAAHCKOTO 0011jecTBa (BBIOOPHI, OMPOCHI U TIP.),
yMeHHeM B3auMO/IefiCTBOBaTh C COLIMA/IbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX (PYHKLIUSIMU U Ha3HaUeHUEM.

IIaTpuoTHueckoe BOCIUTAHHE:

c(hOopMUPOBAaHHOCTbIO POCCHUMCKOM IPaXk/IaHCKOM U/IEHTUUHOCTH, YBa)KeHHUsI K TIPOIIJIOMY M HaCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKU, LIeHHOCTHBIM
OTHOILIIEHWEM K JOCTKeHUsIM POCCUMCKUX MaTeMaTUKOB M POCCUICKON MaTeMaTHUUeCKOU IIKOJIbI, K UCTIO/Tb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX
HayKax, TeXHOJIOTUsIX, cepax SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHHUSA:

OCO3HaHHEM NYXOBHBIX LIEHHOCTGIZ pOCCHﬁCKOFO Hapo/a; C(bOpMI/IpOBaHHOCTbIO HPAaBCTBEHHOI'O CO3HAHUA, STUYECKOI'0 MoBeAeHNA, CBA3aHHOI'O C
MMPakKTUUYeCKHUM IMPUMEHEHHUEM ,ZIOCTI/I)KEHI/Iﬁ HayKM U [edATe/IbHOCTBIO y‘-IéHOl"O; OCO3HdHHWEM JIMUHOI'O BKJ/Id/[id B TIOCTPOEHHE YCTOI‘/JI‘-II/IBOFO

Oyayiero.

JcTeTHYeCKoe BOCIIUTaHHUe:

3CTeTUYECKUM OTHOLIEHHWEM K MUPY, BK/IIOUasd 3CTETUKY MdTEMdATHYECKUX 38KOHOMepHOCTEﬁ, O6’b€KTOB, 3a/ia4, pEMEHHﬁ, paCCY)K'ELEHHﬁ;
BOCIIPUMMYKMBOCTBIO K MdT€EMdTUYECKHUM dCIIeKTdM pa3/IMUHBIX BUJO0B UCKYCCTBA.

du3snueckKoe BOCIIUTAaHHUE:

CCl)OpMI/IpOBaHHOCTLIO YMeEHUA IMTPUMEHATE MdTEMATUUYECKKWE 3HAHUA B UHTEPECAX 3J0POBOI'0 1 6e301acHOro O6p(:13(:l JKN3HH, OTBETCTBEHHOT'O
OTHOILIEHHSA K CBOEMY 310POBBIHO (BAOPOBOG II1UTaHue, C6{:1]I(:1HCI/IPOB8HHBII>1 pexum 3aHATUN U OTAbIXd, peryJjspHada Cl)I/I3I/I‘—I€‘CKaH aKTI/IBHOCTb);
CI)I/IBI/I‘-IECKOFO COBepLIeHCTBOBAHUS, IMMPU 3aHATUAX CHOPTI/IBHO-OBAOPOBI/ITE]’IBHOﬁ AedaTe/JIbHOCTBIO.



TpyaoBoe BociuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTHU pr,ZLOJII'OGI/IH; HWHTEPECOM K pA3/IMUHBIM Cd)epaM HpO(i)ECCHOHaJIbHOI‘;I AedaTe/IbHOCTH, CBA3dHHBIM C
MaTeMaTHUKOM U eé TMpHUI0KeHUsIMH, YyMEHHNEM COBEPIIATb OCO3HAHHLIN BbI60p 6y,qyu1e171 HpOd)ECCI/II/I " D€a/IM30BbIBATh COOCTBEHHBIE )KU3HEeHHbIe
I1/1IaHbI; TOTOBHOCTBIO U CITOCOOHOCTEIO K MaTeMdTUUeCKOMY 06pa3OBaHI/II-O u CaM006pa3OBaHI/II-O Ha IIpOTsPKEHNH BCel JKHU3HU; TOTOBHOCTBIO K
dKTUBHOMY YUdCTHUIO B PeII€HHWH ITPAKTUUYECKHX 3a/iau MaTeMaTHueCKOn HallpaB/IEHHOCTH.

JKoJ/I0oruuecKoe BOCIIUTaHHe:

c(hOpMHPOBAHHOCTBIO IKOJIOTHUUECKOU KY/IbTYPhl, TOHUMaHHWEeM BIMSIHUS COL[MaIbHO-9KOHOMHUECKUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHON 1
COLIMA/IbHOM Cpe/ibl, 0CO3HAHWEM T71I006a/IbHOTO XapakTepa 3K0J/IOTHUeCKUX Mpo0ieM; opreHTalell Ha MpuMeHeHre MaTeMaTHUeCKUX 3HaHUH /1Jist
pelieHUs 3aJjau B 00/1aCTU OKPY>Karoll[ei cpe/ibl, TIaHUPOBAHKSI TIOCTYTIKOB M OLIeHKU WX BO3MOJKHBIX TTOC/IE/ICTBUH [I7IsI OKPY>KaroL[ei Cpe/ibl.

HEHHOCTI/I HAYYHOI'0 MMO3HAHHUA:

CCl)OpMI/IpOBaHHOCTLIO MHPOBO33p€HMs, COOTBETCTBYHOLETO COBPEMEHHOMY YDOBHIO PA3BUTHUA HAYKHU U 06H_[eCTBEHHOI‘;I TMPaKTUKH, TIOHUMaHHUEM
MaTeMaTHhueCKOM HAYKHM KdK CCl)epr ye/I0BeueCcKoi AedaTe/IbHOCTH, 5TallOB eé Pa3BUTHUA U 3HAYUMOCTH AJid Pa3BUTUA QUBUIN3dLIMH; OBJ/IdJ€HHUEM
SI3bIKOM MaTeMaTHUKU Y MaTeMaTU4eCcKOn Ky.l'[bTypOﬁ KaK CpeJCTBOM IMO3HaHWA MHPd; TOTOBHOCTBIO OCYILECTBJIATE IIPOEKTHYIO
HCC/1eJ0BaTe/IbCKYIO AedATe/IbHOCTh MHAWBHUAYd/IbHO U B I'PYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MeTanpegmMeTHbIe pe3y/IbTaTbl OCBOEHHUS IPOrpaMMbl yueOHOro npeamera «MaremMaTHKa» XapaKTepU3yIOTCs OB/aIeHMeM YHUBEPCaTbHbIMU
nosHaeame/ibHbIMU OelicmeusiMu, YHUBepCaabHbIMU KOMMYHUKAMUBHbIMU OelicmeUsiMU, YHUBEPCA/bHbIMU pe2yAsimugHbIMU OelicmeusiMu.

1) YHueepcanbHble no3HasamesbHble Oelicmausi, obecneuusarom popmuposaHue 6a308bix KOGHUMUBHbIX NPoyeccos obyuaroujuxcs (ocgoeHue
Memo008 NO3HAHUS OKPYJiCcaruje2o Mupd; npumMeHeHue 102U4ecKuX, Uccaedo08amenbCKUX onepayutl, ymeHuli pabomams ¢ uHgpopmayueti).

Bba3oBble 1ornueckue JeMCTBHS:



e BBIAB/STH M XapaKTepPU30BaTh CyIleCTBeHHbIE PU3HAKK MaTeMaTHUeCKUX 00BeKTOB, TIOHSATUM, OTHOLIIEHH MeX/Y TIOHSITHSIMH;
(hopMyIMpoBaTh OMpe/iesieH sl OHSATHN; YCTaHABIMBAaTh CYIIleCTBeHHBIN MPU3HAK KIaCCU(PUKALUHA, OCHOBAHUS /1/1s1 00001IeHNs 1
CpaBHeHMs, KpUTepUX NPOBOAUMOIO aHa/IN3a;

e BOCTPUHHUMATh, OPMYIUPOBATh U NTPe0Opa30BbIBaTh CY>KEHUs: yTBePIUTe/IbHbIE U OTpULiaTe/bHbIe, e IMHUYHbIEe, YaCTHBIE U 00IIHe;
YCJIOBHbIE;

® BLIABJIATbL MaT€MdTUUECKHE 3dKOHOMEPHOCTH, B3dMMOCBSA3U U TIPOTUBOPEYHS B (i)aKTaX, AdHHbIX, HaGJII-OAEHI/IHX N YTBEPXKIEHUAX;
rnpeasjaraTb KpUTepruu OJisd BbIABJIE€HUA 3aKOHOMepHOCTEﬁ n HPOTHBOPGQHﬁ;

® JNejlaTb BBIBO/bI C MCIIO/Ib30BAHKWEM 3dKOHOB JIOTUKH, NeAYKTUBHBIX U MHAYKTHUBHBIX YMOBaKHMHEHHﬁ, YMOBaKJ'I}OLIEHI/Iﬁ I10 aHAJ/IOTHH,

® TIPOBO/IUTH CAMOCTOSITE/IBHO [J0Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBep K/eHul (TIpsiMble U OT MPOTHMBHOI0), BLICTPAaUBaTh apryMeHTal[HIo,
TIPUBOAUTE TIPUMEPBI ¥ KOHTPIPUMephl; 000CHOBBIBATh COOCTBEHHBIE CY>K/I€HUSI U BBIBOAbI;

e BbIOMpaTh CI0CO0 perieHus yueOHOM 3a/1auy (CPaBHUBATh HECKOJ/IBKO BaPMAHTOB pellleHus], BEIOMpaTh Haubosiee MOAXOASAIINN C yUETOM
CaMOCTOSITE/IbHO BblJ|e/IeHHbIX KPUTEPHEB).

Ba3oBble uccieioBaTe/IbCKHe JeMCTBUA:

*  ICII0JIb30BaTh BOTIPOCHI KaK UCC/Ie/J0BaTeIbCKU MHCTPYMEHT T03HaHus1; (hOpMY/IMPOBATh BOMPOCHI, (PMKCUPYIOIIYe TIPOTHBOpeYHe,
npobJ/iemMy, yCTaHaB/IMBAaTb UCKOMOE U ZJaHHOe, (hOPMUPOBATh TUTIOTE3Y, apTyMEHTHUPOBAaTh CBOO MO3HUIHI0, MHEHUE;

¢ TIPOBOAUTH CAMOCTOATE/IBHO CH]'IaHPIpOBaHHbIIZ 3KCIIepUMEHT, UCCjie/loBaHre 10 yCTaHOBJ/IEHHIO 0COOEHHOCTeH MaTeMaTHUYECKOI'0
06’LEKTa, sIBJIEHHS, TIpoLecCa, BbIABJIEHHUIO 3aBUCHUMOCTEHN MeXay O6'b€KTaMI/I, SABJIEHUSMU, TIpOLieCCAMU;

e camocCTosITeNTbHO (hOPMYIMPOBaTh 0000ILeHHs U BBIBOZBI 110 pe3yJibTaTaM IPOBeIEHHOT0 Hab/FoieHus], UCCIeJOBaHus, OLleHUBaTh
JIOCTOBEPHOCTh MOJTyUYeHHBIX Pe3y/IbTaTOB, BEIBOJOB U 0000IIeHHIA;

* [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAK)Ke BbIJBUraTh MPeIOJI0XKEeHHs O er0 pa3BUTHUH B HOBBIX YC/IOBUSIX.
PaboTa c uadopmanuei:

*  BBISB/IATH AebUIUThI HHGOPMALWH, JaHHBIX, HeOOXOAUMBIX [IJist OTBETAa Ha BOTIPOC M [I7Isl peIlieHys 3a/laum;
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L4 BLI6I/IpaTL I/IHCl)OpMaL[I/IIO N3 UCTOUYHHUKOB pa3/IMYHBIX TUIIOB, dHA/IM3UPOBATH, CUCTEMATHU3UPOBATE U MHTEPIIPETUPOBATH I/IHCl)OpMaL[I/IIO
Pa3/IMUHBIX BUOB U Cl)OpM npeacCTaB/IEHUSA;

* CTPYKTYpPHPOBaTh MHGOPMALIMIO, TIPEZICTAB/IATh €€ B pa3/IMuHbIX (hopMax, WIIFOCTPUPOBATh I'padruecKy;

e OIIeHMBAaTh HA/IEKHOCTb UH(POPMAILIUH 110 CAMOCTOSITe/TbHO C(OPMYTMPOBAHHBIM KPUTEPUSIM.
2) YHugepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuusarom cqpopmMupo8aHHOCMb COYUA/IbHbIX HABbIKO8 00YUarOWUXCS.
Oouenue:

e BOCIPUHUMATBL U POPMYIUPOBATh CY>K/[€HHSI B COOTBETCTBUU C YCJIOBUSIMU U LIe/IIMU OOITeHHsT; SICHO, TOUHO, TPAMOTHO BbIPa)kaTh
CBOIO TOUKY 3PEHHS B YCTHBIX U IMMCbMEHHBIX TEKCTAaX, ZABaTh TOSICHEHMSI 110 XO/y PelleHus 3a7laul, KOMMEHTHPOBAaTh IO/TyUeHHbBIN
pe3y/bTar;

e B X0/le 00CyK/IeHHs 3alaBaTh BOTIPOCHI TI0 CYIL[eCTBY 00Cy»K/1aeMoi TeMbl, IpoOJIeMBI, pelriaeMoy 3a/1auy, BHICKA3bIBaTh H/EH,
Halle/leHHbIe Ha TIOUCK PeLIeHHs]; COTIOCTAB/ISATh CBOU CY>KJEHHS C CYXK/IeHUSMH JPYTUX YYaCTHUKOB [JUaJora, OOHapy>KUBaTh pasinurie
Y CXO/ICTBO TO3ULIMHI; B KOPPeKTHOU (hopMe opMyIMpoBaTh pa3HOTIacusi, CBOM BO3pa’KeHUs;

e TIIpPe/ICTaBJISATh Pe3yJIbTaThl PEIIeHus 3a/laul, IKCTIepUMeHTa, UCC/Ie[J0BaHus, TIPOeKTa; CAMOCTOSITe/TbHO BbIOMpaTh popmar
BBLICTYTI/IEHUSI C YUETOM 3a/lau Tpe3eHTal[u 1 0COOeHHOCTel ayJUTOPUH.

CoTpyaHHUYECTBO:

e TIOHMMAaTh Y UCTIO/Ib30BaTh MIPEUMYIIIECTBA KOMAaHHON ¥ WHAWBU/YaTbHOM pabOoThI MPH pellleH|H yueOHbIX 3a/iay; MPUHUMATh 11e/b
COBMECTHOH /1esITe/IbHOCTH, T/IAaHMPOBaTh OpPraHU3alii0 COBMECTHOM paboThl, pacrpeziesiiTh BU/bl paboT, JOrOBapUBaThCsl, 00CY>K/1aTh
Tipoliecc U pe3yabTar paboThl; 0000611[aTh MHEHUs HECKOBKUX JTFOZIeH;

e yuyaCTBOBATh B IPYIIOBBIX opmMax paboTsl (06CykaeHusi, 00MeH MHEHH, «MO3rOBbIe IITYPMbI» U UHbIE); BBITIOMHATH CBOIO YaCTh
paboTHI ¥ KOOPAVMHHUPOBATH CBOM JIEUCTBUS C IPYTUMH WieHaMH KOMaH/Ibl; OIleHUBAaTh KaueCTBO CBOEro BK/Ia/id B OO MIPOAYKT 110
KpUTepusiM, c(hOpMy/IMPOBAHHBIM yUaCTHHKaMH B3aUMO/eCTBUSI.

3) YHusepcanbHble pezyassmugHble Oeticmeusi, obecneuusaom ¢popmMuposaHue CMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUHOCTIU.

Camoopranusanus:
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®  COCTaBJISITH TUIaH, a/JITOPUTM PelleHus 3a/jaui, BEIOMpATh CI10Co0 perieHus ¢ YI6TOM UMEIOIIUXCSl peCypPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTUPOBATh U KOPPEeKTUPOBaTh BAPUAHTHI PellieHni C y4éTOM HOBOM MH(OpPMALUH.

CaMOKOHTPOJIb:

e BJIa/IeTh HABBIKAMH MMO3HABATeIbHOMN ped/IeKCHM KaK 0CO3HAHHsI COBEPIIIaeMbIX JeHCTBUI U MBIC/TUTE/TbHBIX MTPOL[ECCOB, X
pe3y/bTaToB; B/afleTh ClIocobaMu CaMOIIPOBEPKU, CAMOKOHTPOJIS TPOL{ecca U pe3y/ibTaTa pellieHHsi MaTeMaTHueCKOU 3a/jau;

¢ TIpeABHU/ETb TPYAHOCTHU, KOTOPbI€ MOI'YT BO3SHUKHYTH IIPpU pEIIeHHH 3a/ld4i, BHOCUTb KODPEKTHUBEI B /1€4AT€/IbHOCTb Ha OCHOBE HOBBIX
O6CTOHT€JII:CTB, AdHHbIX, HaI‘;I,ELEHHbIX OH_II/I6OK, BBISIB/IEHHBIX pr,I:[HOCTeI\/JI;

e OLIEHMBATh COOTBETCTBHE pe3y/bTara Ly U yC0BUSIM, 00bSCHITH IPUUMHBI JOCTWKEHHUST UM HeJJOCTH)KEHUs Pe3y/IbTaToB
JlesITeNIbHOCTH, HAXOAUTh OIIMOKY, ZIaBaTh OLleHKY NMPHOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbHI

10 KJIACC

OnepupoBath MOHATUAMM: TOUKA, NpsIMast, TVIOCKOCTb.

[TpyMeHSTb aKCUOMBI CTePeOMeTPUH U CJIeCTBUS U3 HUX TIPU pellleHnH TeOMeTpUUYecKrX 3a/au.
OnepupoBaTh MOHATUSIMU: Mlapasyie/lbHOCTh U MepreHAUKY/ISPHOCTb NPSMbIX U TIJIOCKOCTEM.
KnaccugunmpoBaTk B3aMMHO€e pacro/ioyKeHue MPpsSIMbIX Y TUIOCKOCTeN B MPOCTPAHCTBe.

OnepupoBaTh NMOHATUSIMU: [IBYTPAHHBIN YTroJl, FPaHU JBYTPAHHOTO yT/a, pedpo ABYrpaHHOrO yria; MTMHeNHHbIN yro/ ABYrPaHHOro YIia;
rpajycHasi Mepa [JByTpaHHOrO yrJa.

OHepI/IpOBaTB IMOHATUAMU:. MHOT'OI'DAHHUK, BLIHYKHBIﬁ 4 HEBbIHy'KJIHﬁ MHOI'OIrpaHHHK, 3/1eMEHTbl MHOT'OI'DAHHHKA, HpaBPIJIBHbIﬁ MHOT'OI'PaHHHUK.

Pacro3HaBaTh OCHOBHbIE BUIbl MHOTOTPAHHUKOB (MTUpaMU/ia; TIpU3Ma, MPSIMOYTOJIbHBIN TIapasiesienurne]], Kyo).
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KJIaCCI/I(i)I/IL[I/IpOBaTb MHOI'OrpaHHHUKH, BbI6I/IpaH OCHOBaHMA OJid KJIEICCI/I(i)I/IKaL[I/II/I (BBIHyK]IbIe W HEBLIITYKJ/IbIe MHOI'OT'DAHHUKH; ITPaBUJ/IbHBIE
MHOTI'OI'PaHHUKH; MPAMbI€ U HAK/IOHHBIE ITPHU3MBI, Hapannenennne,qbl).

OHepI/IpOBaTB IMOHATUAMU: CeKYIaA IJIOCKOCTb, Ce€HeHHEe MHOI'OI'PaHHUKOB.
OOBACHATD MPUHLMUIIBLI TTOCTPOEHUSA CGQEHHﬁ, HCII0J/Ib3yS MeTo[ C/IeI0B.

CTpouTh CeueHUsi MHOTOTPAHHUKOB MeTO/IOM CJIe/[OB, BBITIOHATE (BBIHOCHBIE) TVIOCKHE UePTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BU[
CBepxy, cOOKY, CHU3Y.

Pematsb 3d/1d4Y¥ Ha HAXOXXJeHHe reoMeTpruiYeCKrUX Be/IMUKH I10 o6pa3uaM WK a/IrOpUTMaM, TIpUMEHAS N3BeCTHbIE aHA/IMTUYeCKHE MeTOAbI ITPU
pelieHrr CTaHAAPTHBIX MaTeMaTUUYeCKHX 3d/id4 Ha BBIYMUC/IeEHHEe paCCTOHHI/IfI MeXAy ABYyMA TOUKAaMH, OT TOUKHU 10 HpHMOfI, OT TOUKH 110
IMJIOCKOCTH, MEXY CKPEeHUBAOLMMHACA ITPAMBIMH.

Peitiath 3d/1a4Y¥ Ha HAXO0XKJeHHe reoMeTpruiYeCK1UX Be/IMUHH I10 o6pa3uaM WX a/IrOpUTMaM, TIpUMeEHAS NU3BeCTHbIEe aHA/IMTUYeCKHe MeTObI ITPU
pemieHrM CTaHAAPTHBIX MdTEMdTUUYECKHX 3d/id4 Hd BbIYHUC/TIEHWE YIJIOB MEXAY CKPEILUBAIOIIUMUCS TIPAMBIMHU, MEXIY HpﬂMOfI U IIJIOCKOCTBIO,
MEeXAYy IIJIOCKOCTSMHU, ABYI'PaHHBIX YIJIOB.

Borunciste 00bEMBI U TIIOIIAM TTOBEPXHOCTeH MHOTOTPaHHUKOB (TIpH3Ma, MMPaMK/ia) C pUMeHeHreM (HOPMYIT; BEIUMC/IST COOTHOIIEHHS
ME>XXy TJIOIIaZsIMU TIOBEePXHOCTel, 00bEMaMu 10J0OHBIX MHOTOTPaHHUKOB.

OHepI/IpOBaTL MOHATUAMMN: CUMMETPUA B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTb CUMMEeTPHH; LIeHTP, OCb U IIJIOCKOCTb CUMMETPUH Cl)I/IprbI.

V3BnekaTh, IpeoOpa3oBbIBATE U MHTEPIIPETUPOBATh MH(OPMALMIO O TPOCTPAHCTBEHHBIX Te€OMETPUUECKUX (GUrypax, Mpe/iCTaBIeHHYI0 Ha
yepTe)kax U pUCyHKax.

[TprMeHsTH reoMeTprUecKre (pakThl /i/1s1 pellleHus] CTepeoMeTpUUecKUX 3aZiau, MpeJIo/iarariix HeCKOIbKO 111aroB peLleHus, eC/iu yC/I0BUS
NpYMeHeHUs 3aJjaHbl B IBHOUM (opMe.

[TprMeHATH NMpOCTelile IPOrpaMMHbIe CPeJiCTBA U 3/1IeKTPOHHO-KOMMYHHUKALIMOHHbIE CUCTEMBI ITPY PellieHWH CTepeoMeTpUYeCcKrX 3a/au.
ITprBOAWTE MpUMepbl MaTeMaTHUeCKHX 3aKOHOMEPHOCTeH B IIPUPO/ie U KU3HU, paclio3HaBaTh [1POsIB/IeHHe 3aKOHOB T'eOMeTPUU B UCKYCCTBe.

[IpuMeHsTb MoTyueHHbIe 3HaHWs Ha MpaKTUKe: aHaTM3UPOBaTh peasibHble CUTYyal[uu U IPUMEHSITh M3yueHHbIe MOHSATHS B Mpoljecce TToMcKa
pellieHst MaTeMaTH4eCcKyd c(hopMyIMPOBaHHOW TIPO6/IeMbl, MO/Ie/TMPOBATh peasibHble CUTYalluX Ha si3bIKe TeOMeTPUU, UCC/IeI0oBaTh ITOCTPOEHHbIe
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MO/JieJI C UCII0/Ib30BAHHUEM I'eOMETPHUYECKUX TTIOHATHM 1 TeOopeM, alllldpaTd aJIFe6pI:I; peliaTh MMpakTUYeCKHe 3d/ja4i, CBA3dHHbIE C HAX0XAEeHHEM
reoMeTpuyeCKrx BeJIMUHH.

11 K/TACC

OmepupoBaTh TOHATUSMU: LIWIMHIPUYeCKasi TIOBePXHOCTh, 00pa3yrolye LMTHHIPUIeCKON TIOBePXHOCTH; LIWIMH/P; KOHUYeCKasi TTOBepXHOCTh,
obpa3syroliiie KOHMUECKOW TTOBePXHOCTH, KOHYC; chepruecKasi TIOBePXHOCTb.

Pacrio3HaBaTh Tena BpalljeHUs (LJUIMH/AP, KOHYC, cepa U 1ap).
OOBSICHATH CIIOCOOBI MTO/TyYeHHsT Tes BPallleHusl.
KrnaccuduipoBath B3aMHOe pacriosioxkeHue cdhepbl U TJIOCKOCTH.

OnepupoBaTh MOHATUSIMU: 11IaPOBOM CerMeHT, OCHOBaHKE CerMeHTa, BbICOTa CerMeHTa; 11apOBOM CJIOM, OCHOBaHHMe I11apOBOT0 C/I0si, BBICOTA
IIIaPOBOTO CJIOST; IIIapOBOM CEKTOP.

BbIunc/iaTe 06bEMBI U TIJIOLA/IM TIOBEPXHOCTEH Te BpalljeH!sl, TeOMeTPUUeCKUX TeJl C pUMeHeHueM (hopMyi.

OnepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK, BITMCAHHbBIN B C)epy U OMUCAHHBIN OKOJI0 cdephl; chepa, BMCaHHas B MHOTOTPAHHUK WU TeJI0
BpalL[eHUs].

BBIUKC/ISTE COOTHOIIEHHS MEXKAY T/IOMIAASMHU IOBEPXHOCTeH U 00BEMaMU MOJOOHBIX TeJl.
N306pakaTh n3yuaeMble GUTYPHI OT PYKHU U C IPUMEHEeHHeM TIPOCTBIX YePTEKHBIX MHCTPYMEHTOB.

BhIMoHATE (BEIHOCHBIE) TIIOCKHE UePTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBepXy, COOKY, CHU3Y; CTPOUTb CEUeHHsl Tel
BpallleHusl.

V3BnekaTh, MHTEPIIPETUPOBATh 1 MPeoOpa30BbIBaTh MH(OPMALMIO O TPOCTPAHCTBEHHBIX Te€OMETPUUECKNX (GUrypax, Mpe/iCTaBAeHHYI0 Ha
yepTrekax U pUCyHKax.

OnepupoBaTh NMOHATHEM BEKTODP B IIPOCTPAHCTBE.

BBIMOMHATE 1€HCTBHS C/I0XKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHO)KEHHSI BEKTOpa Ha UKC/I0, 00BCHATh, KAKUMHU CBOMCTBAMU OHU
00/1a1aroT.
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[TpuMeHsITh TTPAaBUJIO Tapaslyiesienure/a.

OHepI/IpOBaTL MOHATUAMU: NEKAPTOBbI KOODAWHATEI B IPOCTPAHCTBE, BEKTOP, MOAYJ/Ib BEKTOPA, PpABEHCTBO BEKTOPOB, KOODAWHATHEI BEKTOPA, YI'OJI
MEXYy BEKTOPaMH, CKAJ/IIDHOE IIPOM3BejeHHE BEKTOPOB, KO/UIMHEapHbIE U KOMIT/IAHAPHBIE BEKTOPHI.

HaXO,I:[I/ITI: CyMMY BE€KTODPOB U IIPOU3Be€eHHE BEKTOPA Ha YUCJ/I0, YT'OJI MEXAY BEKTOPAMU, CKA/IADHOE ITPpOU3BEAEHNE, PACK/IdABIBATE BEKTOP I10
ABYM HEKOJVIMHEedPDHBIM BEKTOPAM.

3aiaBaTh TVIOCKOCTh YPaBHEHUEM B ZIEKapTOBOM CUCTEMe KOOp/MHAT.

[TprMeHsTH reoMeTpuUecKre (akThl //1s1 pellieHus] CTepeoMeTpUUeCcKUX 3aZiau, MpeJIo/iarariix HeCKOIbKO 11aroB peLleHus, eC/iu yC/I0BUS
NpYMeHeHUs 3aJjaHbl B IBHOM opMe.

Periath npocTeiiiiiie reoMeTpryeckre 3aZlaul Ha IpUMeHeHre BeKTOPHO-KOOPAUHATHOIO MeTOZa.

Pematsb 3d4J1d4M Ha J0Ka3aTe/IbCTBO MdTeMaTHUeCKUX OTHOIIIeHUH U HaXOXX[leHre reoMeTpuueCKrux BeJIMUKH 110 06pa3uaM WJ/IN dJITOPUTMaM,
NMpUMeEHsA U3BECTHbIE METO/bI IIPU PEIIE€HWHN CTaHAAPTHBIX MdTEMATHY€CKUX 3a[dY.

[TprMeHATH MpoCTelillrie NporpaMMHbIe CPeICTBA U 3/IEKTPOHHO-KOMMYHHUKALIMOHHbIE CUCTEMBI TIPU PellieHUH CTepeoMeTpUUeCcKUX 3ajad.
[TpuBOgUTE NpHMepbl MaTeMaTUUECKHX 3aKOHOMEPHOCTEeHN B IIPUPO/ie U JKU3HH, PACIIO3HABaTh NPOsIB/IEHNE 3aKOHOB FeOMETPUM B UCKYCCTBE.

HpI/IMEHHTB IMoJjiyueHHbI€ 3HAHUSA Hd MMPAKTHUKE: dHA/IM3UPOBATL ped/IbHbI€ CUTyallUXd U IIPUMEHSATH U3YUEHHBIE TTOHATHUA B IIpOLieCCe MONCKa
peleHrsda MaTeMdTHYeCKU C(l)OpMyanOBaHHOﬁ HPO6]'[eMbI, MO/Je/IMPOBATh pe€a/IbHbIE€ CUTYydllIMH Ha A3bIKe reOMeTPpUH, NCC/IeJ0BaThb ITOCTPOEHHLbIE
MO/Jie/Ih C UCII0/Ib30BAHHNEM I'eOMETPHUYECKHUX TTIOHATHUM U TeOopeM, allliapaTd aJ'IFEGPI:I; pelmiaThb NMpakTUYeCKHe 3d/1ja4i, CBAA3dHHbIE C HAXO0XKAEeHHEM
reomMeTpuiyeCKrx BeJIMUYHH.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
No Ko/smmuecTBO yacos
. HanmMeHoBaHMe pa3jie/ioB U TeM NPOrpaMMbI JnexTpounbie (bpoBbIe)
Beero Kontponbnsblie | [IpakTHyeckne | odpa3oBaTe/ibHbIE PeCypChI
paboThI paboThI
bubmioreka LIOK
1 B 10
BEACHAE B CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
) IIpsiMBIe ¥ MJIOCKOCTH B IPOCTPaHCTBe. 12 1 bubmuoreka LIOK
[TapanieTbHOCTh MIPSIMBIX U TIJIOCKOCTeN https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYISIPHOCTD MPSIMBIX U TJIOCKOCTEM 12 Bubmorexa LIOK
PHEHAMKY AP P https://m.edsoo.ru/1c209e37
bubmoreka LIOK
4 Yy e 0CKOC 10 1
FIbL MEIAY HPAMBIMH H ILTOCKOCTAMHI https://m.edsoo.ru/1c209e37
bubmioreka LIOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bubmioreka LIOK
6 O6mé 9 1
PEMPI MHOTOTPAHHHIKOB https://m.edsoo.ru/1c209e37
bub6 OK
7 [ToBTOpEHME: CeueHUs], paCCTOSIHUS U YTJIbI 4 1 nomiotexa L1

https://m.edsoo.ru/1c209e37
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OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

68
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11 K/ITACC

Ne n/m | HammeHoBaHHe pa3/ie/ioB M TeM NPOrpaMMBbl

KouuecTBO 4acoB

JJIeKTpOoHHBIe (I poBbIe)

IlpakTnueckue | o0pa3oBaTe/bHbIE PeCypChl
Beero KonTpoabHbie paGoThI
padoThI
bubnmroreka LJOK
1 T 12
€718 BpatleriA https://m.edsoo.ru/1c209e37
bubmoreka LJOK
2 O6Bbé 5 1
PEMBLTEN https://m.edsoo.ru/1c209e37
bub OK
3 BexkTopbl ¥ KOOpAVHATEI B [IPOCTPaHCTBE 10 1 hitps: /:nizzzziiﬁc 209037
4 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ALHS . 1 bubmmoreka IIOK
3HAHUU https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
N KosnuecTBo yacoB
¢ Tema ypoka I DeKTPoHHbIE HUPPOBbIE
ara
n/n Beero oOpa3oBaTe/IbHbIE
KontposbHelie | IlpakTHyeckue | udyuyeHust
pecypchbl
padoThI padoThI
OCHOBHbIE TIOHSITUSI CTePeOMeTPUHN: TOUKa,
ripsimasi, MJI0CKOCTb, TIPOCTPaHCTBO.
1 . P 5 poctp 1 bubmioTeka LJOK
aBua N300pakeHus1 Ha pUCYHKaX:
P P . pucy https://m.edsoo.ru/aecc77cd
1300pakeHus TJIOCKOCTeH, MmapasiiebHbIX
MpsIMBbIX (OTPE3KOB), CepeIMHbI OTPe3Ka
9 [TonsiTHSA: IepeceKarolLHecs TVI0CKOCTH, 1 bubmioTeka LJOK
riepeceKaroIuecs mpsiMasi ¥ TJI0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsiTHA: MepeceKaroLecs MI0CKOCTH, 1 bubnuoreka LIOK
repeceKarolyecs rnpsimasi ¥ njaoCcKoCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
4 5 P 1 bubmoreka LIOK
n300pa’keHre MHOTOTPaHHUKOB Ha
P P https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha TIPOEKIIMOHHBIX UepTerkax
HauanbHble cBefieHuUs1 0 KyOe U mupaMuze,
5 ) A Y C PAMHA 1 bubmoreka LIOK
uX pa3BéPTKU U Mofenu. CeueHust
P P A https://m.edsoo.ru/b30dff38
MHOT'OIpaHHUKOB
6 HauasbHble cBefieHus 0 Kybe U rmupamuzie, 1 Bubmoreka LIOK

19



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

YX pa3BépTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsiTe 00 aKCHOMATUUYECKOM MMOCTPOEHHHU

bubmioreka LJOK

7 CTepeoMeTpHU: aKCOMbI CTEPEOMETPUM U
P P P P https://m.edsoo.ru/Occ5c4fe
CNeJICTBUS 13 HUX
IToHaTre 06 aKCHOMaTHUYECKOM MOCTPOEHUH
3 P bubmiorteka LJOK
CTepeoMeTpHU: aKCUOMbI CTEPeOMETPUM U
P P P P https://m.edsoo.ru/239c8cb4
C/e/ICTBUS 13 HUX
IToHaTre 06 aKCHOMaTHUYECKOM IMOCTPOEHUH
9 P bubmioreka LJOK
CTepeoMeTpUU: aKCUOMbI CTePEOMETPUH U
P P P P https://m.edsoo.ru/65c6b106
C/e/ICTBUS 13 HUX
ITousTHE 006 aKCMOMATUUYECKOM IOCTPOEHUH
10 P bubmoreka LJOK
CTepeoMeTpUU: aKCUOMbI CTEPEOMETPUH U
P P P P https://m.edsoo.ru/258fc245
CIeICTBUS U3 HUX
B3anMHoe pacrosioykeHue IpSMbIX B
1 P P bubmoreka LIOK
TPOCTPAHCTBE: MepeceKaroluecs
pocTp P . ’ https://m.edsoo.ru/1a2520f6
Trapa’siieJibHble ¥ CKpellMBaloIrecs TpsiMbie
[TapasnienbHOCTD MPSIMBIX U TJIOCKOCTeH B
12 MPOCTPAHCTBe: Napa’siesbHble IpsMble B bubmoreka IIOK
MPOCTPAHCTBeE; MapasiebHOCTh TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
13 [MTapasnienbHOCTD TIPSIMBIX U TJIOCKOCTeH B

npoctpaHcTBe: [lapaiienbHOCTb NPSIMOU U

bubmoreka IIOK

20



https://m.edsoo.ru/3d8ffd32
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IVIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 ¥YT/IBI C COHANpaBAeHHLIMUA CTOPOHAMU bubmiotexa LIOK
P P https://m.edsoo.ru/9f4071b9
15 Yrona me NpPSIMbIMM B TIPOCTPAHCTBE Bubmorexa LIOK
PKAY TIp poctp https://m.edsoo.ru/fe733862
16 Yrona me NPSIMBIMM B [IPOCTPAHCTBE Bubmorexa [IOK
KAy TP pocTp https://m.eds00.ru/2935a9a0
17 [TapaniebHOCTh TIJIOCKOCTEM: bubmioreka LJOK
Tapasuie/ibHble TI0OCKOCTU https://m.edsoo.ru/2e18f255
18 CBolicTBa mnapasiie/lbHbIX IJI0CKOCTeH bubmorexa LIOK
P https://m.edsoo.ru/e504d656
[TpocrTetitivie mpoc CTBe e
T I Bumorexa LIOK
- TETPAAD, KYO, https://m.edsoo.ru/4a28dc0?2
rapasuiesniernure/
bubmoteka LIOK
20 II 7|
OCTPOGHHUE CEHeHIH https://m.edsoo.ru/1d434d0f
bubmoreka LJOK
21 II 7|
OCTPOCHHE CEHeHiIH https://m.edsoo.ru/ec26fe5d
22 KontposibHast pabota 1o Teme "TIpsimbie u Bubmorexa LIOK

IMJIOCKOCTH B IIPOCTPAHCTBE.

https://m.edsoo.ru/9a0a9e56
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[TapanielbHOCTh TIPSIMBIX U TIJIOCKOCTeN"

[TeprnieH MKy ISIPHOCTD MPSIMOU U

bubmiorteka LJOK

23 :
MJIOCKOCTH: TIepIeH/UKY/ISIpHbIe TIpSIMble B https://m.edsoo.rwb196a5d
MPOCTPAHCTBE

24 IIpsiMble napasiiesibHble U bubnuoreka LIOK
TepreHUKY/IsIpHbIe K IVIOCKOCTH https://m.edsoo.ru/0ac11c95

75 IIpsiMble napasiesnbHble U bubmoteka LIOK
TneprieH UKy IspHble K MJI0CKOCTU https://m.edsoo.ru/ba545966

%6 [Tpu3Hak nepreHUKyASIPHOCTU MIPSIMOU U bubmoreka LJOK
IVIOCKOCTH https://m.edsoo.ru/f85bfc46

57 [1pr3HaK nepreHAUKY/ISIPHOCTH TIPSIMOU U bubmiorteka LJOK
IVIOCKOCTH https://m.edsoo.ru/79165d15

)8 TeopeMa o0 NpsiMOY NepreHUKYISIPHOU bubnuoreka LIOK
IVIOCKOCTH https://m.edsoo.ru/635c5087

79 Teopema 0 NIpsIMOY NTeprIeHJUKYISIPHOU bubmoteka LIOK
TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 TeopeMa o nipsiMoli TieprieH UKy ISIPHOU bubmoreka LJOK
IVIOCKOCTH https://m.edsoo.ru/7d18834b

31 | IleprneHAMKY/Sp U HaK/IOHHBIE: PACCTOSTHUE Bubmioreka LIOK

OT TOUKHU [0 IVIOCKOCTH, pACCTOSAHHE OT

https://m.edsoo.ru/33c477d3
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TMPSIMO 10 TIJTIOCKOCTH

HepHEH,Z[I/IKYIIHp M HaKJ/IOHHBIE: paCCTOAHHE

bubmiorteka LJOK

32 ,
OT TOYKH [JI0 HJIE)CKOCTI/I paccTosiHue OT https://m.edsoo.ru/66fefadd
NIPSIMOM [10 TJIOCKOCTH
I1 :
| T s
A . P https://m.edsoo.ru/a5b7b8e3
NIPSIMOM [10 TJIOCKOCTH
I1 :
o | T e
A o P https://m.edsoo.ru/dbee22bc
TMIPSIMOIA J10 TIIIOCKOCTH
35 YTI/1bl B IPOCTPAHCTBE: YrOJ1 MeXAY MPSIMOM bubmoreka IIOK
Y IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yTroJI, TMHENHBIA yTo bubmoreka LIOK
JIBYTPaHHOr0 yrja https://m.edsoo.ru/5fa0b3ce
37 [ByrpaHHbIN yToJ, TUHENWHBIN YTroJ bubmioTteka LJOK
JIBYTPAHHOrO yTJia https://m.edsoo.ru/c7c777ed
38 [TepnieHVKyISIPHOCTD MJIOCKOCTEM: MPHU3HAK bubnuoreka LIOK
NepreHuKyIIpPHOCTU JBYX TJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [TeprieHUKY/IIPHOCTD IJIOCKOCTEM: TIPHU3HAK bubmoteka LIOK
MeprHeHMKYISPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 || [MepneHAUKY/ISPHOCT MIOCKOCTEH: IPU3HAK

bubmoTeka LJOK
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MepreHauKyJ/JIaApHOCTH IBYX I/IOCKOCTeH

https://m.edsoo.ru/ba75dc57

41 Teopema 0 Tpéx rnepneHIUKY/IApax Bubmmorexa LIOK
P P PHIEHARKY AP https://m.edsoo.ru/e4972cdc

42 TeopeMa 0 Tpéx neprieHUKYyIspax Bubmorexa [IOK
P P DHCHAMKY AP https://m.edsoo.ru/52188a7d

43 Teopema 0 Tpéx repneHIUKY/IsIpax Bubmorexa LIOK
P pexX HIeprieHANKy D https://m.eds00.ru/9f246736

KonTponbHasi paboTa o Temam

44 "[lepnieHVIKYy/IAPHOCTb NIPSIMBIX U bubmoreka LJOK

rocKocTeil" 1 " YTkl MeXXAy TIPSIMbIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTAMU"
[ToHsiTHEe MHOTOTpaHHUKA, OCHOBHbIE

45 3/71eMeHTbl MHOIOTPaHHUKA, BBIMYKI/IbIe U bubmoreka LJOK

HeBBIIyKJ/Ible MHOTOTPaHHUKY; Pa3BépTKa https://m.edsoo.ru/2d24e873
MHOTOrpaHHHUKA
[Tpusma: n-yrosbHas pusMa; rpaHu U

46 OCHOBAaHUS TIPU3MBbI; IIpsIMasi U HaKJIOHHAast bubsmoreka LIOK

npr3Mbl; OOKOBast ¥ TIO/THAs! IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBbI

47 [Tapannenenuref, MPSMOYTObHBIN bubmoTeka LJOK
rapa’sisiesieniuresi U ero CBOMCTBa https://m.edsoo.ru/8a7be683

48 | Tlupammpia: n-yrosjibHas MApaMu/a, TPaHU U Bbubmioteka LIOK
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OCHOBaHHe NMpaMKUbl; O0KOBast U MOJTHas
[OBEPXHOCTb NMUPaMU/ibl; [IpaBU/IbHAA U
yceuéHHas nmupamMu/ia

https://m.edsoo.ru/fb1cd0a5

HpaBI/IIII)HI)Ie MHOI'OrpaHHUKHM: ITOHATHE
IMMPpaBHU/IbHOI'O MHOT'OT'PaHHHMKA; ITIPABUJ/IbBHASA

bubmoteka LJOK

49 IIpU3Ma U IpaBU/IbHASI IUPaMKIA;
P P baMuA https://m.eds00.ru/074c8865
ripaBWIbHasl TPeyroJibHasi MupaMu/ia u
TIpaBU/IBHBIN TeTpas/ip; Kyo
[IpescraBneHue 0 MpaBUIbHBIX
50 0 op aﬂ ax: o aap oJleKas Bubmorexa LIOK
MHOTOTpaHHUKaX: OKT , K u
P AP, AOA AP https://m.edsoo.ru/a0fdd5bf
VIKOCas/Ip.
CuMMeTpUsi B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTE/IbHO TOUKH, MPSIMOM, TIJIOCKOCTH.
£1 Seme c . P A bubmoreka LIOK
JIeMeHTbl CUMMeTPUU B MUpaMUZaXx,
P bamMuz https://m.edsoo.ru/b9e777d9
rapa’sijiesieniure/iax, MpaBUIbHBIX
MHOTOTpaHHUKaX
59 Boluncienye 5/1eMeHTOB MHOIOTPaHHUKOB: bubmoteka LIOK
pébpa, AMaroHasu, bl https://m.edsoo.ru/6cdbecef
[Tnoraabp 60KOBOM TTOBEPXHOCTH U TTOJTHOM
53 TIOBEPXHOCTH TIPSIMOM TIPU3MBI, T/IOIIA/Ib bubmoteka LJOK
OCHOBaHMH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTH TIPSIMOM TIPU3MBbI
54

[Trno1iazb 60KOBOM MOBEPXHOCTH U

bubmioTteka LJOK
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MOBEPXHOCTHY TIPABWIbHOM MUPaMU/bl,
Teopema O TI/IoIIau 60KOBOM MOBEPXHOCTU
YCeUYEHHOW MUPaMU/IbI

https://m.edsoo.ru/5603e30b

KonTponbHast paboTa 1o Teme

bubmoreka LJOK

2> "MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
56 TlousTre 06 0bvEme https:]j/l/ln?.zgzzce)ii/];lgdlgOZOb
57 O6bém rmpamuze! https:]/S/HmG.];E:;(e)ii/LZISOSIi71b3
58 ObbéM rmapamuzie! https]:S/I;II?lj.]:z/I(?sToe;{.érlu];[fZ);iifefd
59 O61bEM mpamu/bI hupsf:fgiii/gggoa 12
60 orp— hipsmedsoom2taadct
61 OGBéM IpU3MBI https:]/s/ldmézlgszzii/];l;};3608
62 OGBéM MpU3MEI httpsffrfgzzzzii/]_llg)lé3890
63 OOBEM TTPU3MBI

bubmiorteka LJOK
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https://m.edsoo.ru/482d3f51

64 KoHntposibHast paboTta 1o Teme "OOBEMBI 1 bubnuoreka LIOK
MHOT'OIPaHHUKOB" https://m.edsoo.ru/28a6573c
IToBTOpEHUe, 0000IIIEHNE CUCTE 3
65 BT3EaI}{IEI71 HOCTmOZI:He I(;Ie:er;;y; - 1 Bubmiorexa LIOK
) P https://m.edsoo.ru/098bedad
MHOTOTpaHHHKE
[ToBTOpEHUe, 0600ITIEHHE CUCTEMATH3aIUsS
. B W:
o | s vy |
ABY ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOUKH /10 TJIOCKOCTU, MEXKY
CKPEIVBAILLUMUCS TTPSIMBIMU
bubmoreka IIOK
67 " 0 1
TOroBast KOHTPO/ILHAA pabotd https://m.edsoo.ru/b9146bc0
[ToBTOpEHMe, 0600ITIeHHEe CUCTEeMATH3alUs
3 1. Beruncienue yrios: me
68 CKHzHI/II/IPJIaa}quI/II/IMﬁc:I;II ZII;IJ;;HMM);AY 1 Bubmorexa [IOK
P ‘,Lu o P > MOXAY https://m.edsoo.ru/56765e8b
TIPSIMOM U TUIOCKOCThIO, IBYTPAHHBIX YIJIOB,
YT7I0B MEXKJY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 K/TIACC

Ne Tema ypoka Komriecrso wacos HAara J/1eKTpOHHbIEe I (POBbIe

n/m H3y4eHus oOpa3oBare/bHbIe

Beero KoHnTtpobHsble | IIpakTHUueckue eCVDCEL
padoThI padoThI pecyp

1 Cdepa u 1m1ap: 1eHTP, PaJIuyC, AUAMeTp; 1 bubmoreka IIOK

TI0ILa/b IOBEPXHOCTU Cepsl https://m.edsoo.ru/0341bc2b
B

2 | ocmocms sacamommmammoceenk | 1 BrGmiorera LIOK

’ https://m.edsoo.ru/bed12a43
cdepe; moiaab chepsl

3 N306pakenue cdepsl, 1apa Ha 1 bubmioTeka LJOK

nockoctu. CeueHus 11apa https://m.edsoo.ru/bc15f7f2
LlunuHapuyecKkasi TOBePXHOCTh,

4 obpa3syorye UINHPUUeCKOH 1 bubmioreka LJOK

TOBEPXHOCTH, OCh LIWIWH/IPUUECKOM https://m.edsoo.ru/6054b8c1
TIOBEPXHOCTHU
LiunuHAp: ocHOBaHUs U OOKOBast

c MOBEPXHOCTh, 00pa3yroIiast ¥ 0Ch; 1 bubmioTteka LJOK

T7I0ITa/Ib O0KOBOM W MOTHOM https://m.edsoo.ru/188f6216
TIOBEPXHOCTHU
6 1

I/I306pa)KEHI/Ie OUW/IMHAPA Ha IJIOCKOCTH.

bubmoreka IIOK
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Passéprka unnrHapa. CeueHvs
LWIMHAPA (TJIOCKOCTBIO, TTapaijielbHON
WU TIepreHIUKY/IIPHOM OCU LIWJIMHAPA)

https://m.edsoo.ru/016e25eb

KoHuueckasi TOBepXHOCTb, 00pa3ytoliye

bubmoreka LJOK

7 KOHMUECKOU MTOBEPXHOCTH, OCh U
P . https://m.edsoo.ru/c94ba09b
BepIllHA KOHUUeCKOM TTOBepXHOCTH
KoHyc: ocHOoBaHHMe U BepllIMHa,
8 obpa3 mya oc o1ria, p60 OBOI Bubmiorexa LIOK
S U OCb; TI/T b OOKOBOI U
pasyrom - Haa https://m.edsoo.ru/897dd3b2
TIOJTHOM TIOBEPXHOCTH
Y ceuéHHBIM KOHYC: 00pa3yroIue u
9 coTa; ocC oya : 6Z oma Bubnmorexa LIOK
BBICOTA; OCHOBaHMS ¥ OOKOBast
https://m.edsoo.ru/1468bab3
TIOBEPXHOCTh
M306pakeHre KOHyCa Ha TIJIOCKOCTH.
Pa3BépTka KoHyca. CeueHuUst KOHyCa
10 ( poc oc i’o AbaTe o"y bubmioTteka LJOK
TJIOCKOCTBIO, TIapasijie/ibHOM
P . https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U TJIOCKOCTBIO, TIPOXO/ISATIIeN
yepe3 BeplIVHY)
1 KomOuHaius Tem BpaltieHus u bubmioTteka LJOK
MHOT'OIPaHHUKOB https://m.edsoo.ru/3cef10e5
12 MHororpaHHUK, OMTMCaHHbINA OKOJI0 Brbmiorexa LIOK

ctepnl; cdhepa, BriMcaHHas B

https://m.edsoo.ru/0b136158
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MHOT'OrpaHHUK WJ/IK B T€JI0 BPAILI€HHA

IToHsiTve 06 00BEMe. OCHOBHBIE

bubmioreka LJOK

13
CBOMCTBa 00BLEMOB TeJl https://m.edsoo.ru/26a03fb7
bubmoreka IIOK
14 O0Bé ,
PEM LHTMHADE, KOHYCa https://m.edsoo.ru/5513d87b
bubmoreka IIOK
15 OO0BEM 11apa ) coe
BEM LW1apa 1 0L/ Chepb! https://m.edsoo.ru/d189bde2
ITono6 .
16 | Coomomes wexay nrouzav BuSotexa LIOK
. B e Hiaa https://m.edsoo.ru/810cfleb
MOBepPXHOCTeH, 00bEMaMu TI0/JOOHBIX TeJT
17 KonTponbHast pabota o Temam "Tesa bubmioTteka LJOK
Bpatienus’ u "O0beMbl Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha M/JI0CKOCTH 1 B TIPOCTPaHCTBE Bubmiotexa LIOK
P pocTp https://m.edsoo.ru/5caefc1lb
19 CroyKeHHe 1 BEIUMTaHHE BEKTOPOB Bubmuorexa [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKeHHe BeKTopa Ha YMCJI0 Bubmorexa [IOK
P https://m.edsoo.ru/dee379eb
21

Pa3znoxkeHue BeKTOpa 110 TPEM

bubmioTteka LJOK
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HeKOMI/IaHapHbIM BekTopaM. [IpaBuiio
rapasuiesienuresia

https://m.edsoo.ru/a28fd74e

PerieHne 3a7jau, CBSI3aHHBIX C

22 TIpUMeHeHNeM TMpaBUI JieHiCTBUM C Bubmorexa LIOK

P P a https://m.edsoo.ru/5a827900
BEKTOpPaMHU

73 KooparHaTHO-BEKTOPHBIM MeTO/] TIpU bubmioTteka LJOK

pellleHUH reoMeTpUUeCcKrX 3aiau https://m.edsoo.ru/d3alfe30
I1

24 | npoerparcrae, Koopaars secropa. ErGnorexa LIOK

pocTb . ' PA pa. https://m.edsoo.ru/48db7058
[TpocTeiimue 3ajau B KOOpWHATaX

75 Yron mexnay Bekropamu. CKassipHoe bubmoreka IIOK
Mpou3Be/ieHre BeKTOPOB https://m.edsoo.ru/725effc4

%6 BrruriciieHune yriioB Mexxay NpsAMbIMU U bubmoreka LIOK
TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e

57 KonTponbHast paboTa 1o Teme "BeKTopbl bubmioTteka LJOK
1 KOOp/IMHATHI B TIPOCTpaHCTBe" https://m.edsoo.ru/77c22fc5

[ToBTOpeHue, 060011IeHKE U
)8 cucreMaru3alusi 3HaHu. OCHOBHbIe bubmioTeka LJOK

burypsbl, GakTbl, TeOpeMbI Kypca
TIJIAHUMETPUH

https://m.edsoo.ru/1780ba5d
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[ToBTOpEHUe, 06001TIeHE U

79 cucTemMarusanys 3HaHUU. OCHOBHbIe 1 Bbubmoteka LIOK
¢urypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
TIJIaHUMEeTPUH
1 606
30 CHCT:;Z;ZI;H;;IZHZHL;;H? I/EIlIH/I 1 Bubmorexa LIOK
i i https://m.edsoo.ru/7491efe0
TJIaHUMETPUU U MEeTO/Ibl UX pelleHUs
1 606
31 CHCT::&Z?FiEZHIi;IOSHZHLI];ISIH;e I/EIiI-II/I 1 Bubmorexa LIOK
i -2 https://m.edsoo.ru/4dffda97
TJIaHUMETPUU Y METO/Ibl UX peLleHUs
[ToBTOpEHMe, 00001IIeHE U
39 cucTemMarusanys 3HaHUU. OCHOBHbIE 1 bubmoteka LIOK
¢urypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuU
bubmoreka LJOK
33 17 6 1
TOroBad KOHTpO/IbHAA pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHMe, 06001IeHE U 1 bubmioTteka LJOK
CHCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHNA OCHOBHOI OBPA30BATEJ/IbHOM ITPOTPAMMBI

10 K/TACC
Kop . o
IIpoBepsieMble peJMeTHBIE Pe3y/IbTAaThl 0CBOEHHUsI 0OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI CPeJAHEro 0011ero
MpoBepseMoro
poBep oOpa3oBaHus
pe3y/ibTara
7 I'eomeTpus
7.1 OrneprpoBaTh MOHATUSMU: TOUYKA, MpsMasi, IVIOCKOCThb
7.2 [Ipy¥iMeHsTh aKCHUOMBI CTepeOMeTPUU U CJIe/ICTBYS U3 HUX TIPY pellleHnU reOMeTpUUeCKrX 3a/au
7.3 OneprpoBaTth MOHATUSIMM: NapasebHOCTb U epreHAUKY/IIPHOCTb NPSIMbIX U TVIOCKOCTeN
7.4 KnaccugunmpoBaTh B3aMMHOE pacrio/ioyKeHue NPsSIMbIX M TJIOCKOCTeN B IPOCTPAHCTBE
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OmnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YTOJl, TPaHU JBYTPAHHOIO yTJa, pedpo ABYrPaHHOIO YIJIa, IMHEMHBIN yroJl IBYyTPaHHOTO

7.5
yIJ1a, rpajlyCHasi Mepa IByrPaHHOro yrja
76 OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMTYK/IbIA U HEBLIMYK/TbI MHOTOTPAHHUK, 3/IEMEHTbI MHOTOT'PaHHHKA, TTPABU/TbHBIN
) MHOTOTDaHHUK
7.7 Pacrio3HaBaTh OCHOBHbIE BH/IbI MHOTOTPAaHHUKOB (TTMpamM#u/ia, TIpHU3Ma, TIPSIMOYTO/bHBIN TIapasuie/ienures, Ky0)
_ KnaccuduipoBaTh MHOTOTPDAaHHUKH, BbIOMPAasi OCHOBAHUS [IJ1s1 KIaCCU(UKAIMH (BIMYKJIbIe U HEBBITTYK/Ible MHOTOTDAHHUKH,
' MPaBWIbHBIE MHOTOTDAHHUKH, TIPSIMbIE Y HAK/IOHHBIE TTPU3MbI, TIAPa/UIe/IeTIHITe/Ibl)
7.9 OmnepupoBaTh TIOHATUSME: CEKYIIast TVIOCKOCTh, CeUeHre MHOTOTPaHHUKOB
7.10 OOBSICHSIT TIPUHLIUITBI TIOCTPOEHUSI CeUeHNH MHOTOTPDAHHUKOB, MCITO/Ib3Ysl METO/] C/Ie[JOB
711 CTpouTh CeueHHss MHOTOTPaHHUKOB METO/IOM CJIe[IOB, BBITIOHATH (BBIHOCHBIE) TVIOCKHE UEPTEKHU U3 PUCYHKOB MPOCTHIX
' 00BEMHBIX (UTYDP: BHJ CBEPXY, COOKY, CHU3Y
PeraThb 3a7iaun Ha HaXOXK/IeHMe TeOMEeTPHUUECKHIX BeJIMUMH 110 00pa3rjaM WK alropUuTMaM, IPUMeHsisi N3BeCTHbIe aHaTUTHUeCKIe
7.12 MeTO/[bl TIPH PelleHnH CTaHJAPTHBIX MaTeMaTHUeCKUX 3a/jau Ha BBIYMC/IeHNe PAaCCTOSTHAN MEXY IBYMsI TOUKaMH, OT TOUYKH 710
TIPSIMOM, OT TOYKHM ZI0 TJIOCKOCTH, MeXX/Ty CKPEeIMBAIOIIMUCS TIPSMBIMU
PelaThb 3alauu Ha HAXOXK/I€HME TEOMETPUUECKMX BEeJIMUMH T10 00pa3iiaM WU arOpUTMaM, MPUMEHSISl U3BeCTHbIE aHATUTHUECKHe
7.13 METO/IbI TIPY PelleHWH CTaHJapPTHbIX MaTeMaTHUeCKUX 3a/jau Ha BbIYMC/IEHUE YTJIOB MEX/Y CKPEIUBAOI[UMUCS MPIMbIMU, MEXY
MIPSIMOM U TJIOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, ABYTPAHHbBIX YT/IOB
714 BeruncisTe 00bEMBI 1 TIIOIIAM TTIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, MMpaMu/ia) C MprMeHeHreM (HOpMYIT, BBIYUCIISATh

COOTHOLIEeHUA MeXY T1oa AIMHA HOBerHOCTEﬁ, 006BEMaMK HOA06HBIX MHOI'OrpaHHHUKOB
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OHepI/IpOBaTb MOHATHUAMU: CUMMEeTDHUA B IIPOCTPAHCTBE, LIEHTP, OCb U IMJIOCKOCTb CUMMETPHH, LEHTP, OCh U IIJIOCKOCTE CUMMETPHUN

7.15
burypbl
716 3BeKaTh, peoOpa3oBbIBATHL M MHTEPIIPETUPOBATH MH(MOPMAI[MIO O MTPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYDPaX,
' TIpe/ICTaB/IeHHYO Ha uepTe)KaxX ¥ PUCYHKax
717 [TpuMeHsTh reoMeTpUUecKre (paKThI /1S pelleHus] CTepeoMeTPHUeCKUX 3a/jau, MpeAro/iararlidX HeCKOIBKO I1aroB PelieHws,
' eC/IM yCJIOBUSI TIPUMEHEHUSI 3a/JaHbI B IBHOU (hopme
718 TTpUMeHSITh POCTEHIIINe TIPOrPaMMHBIE CPE/ICTBA U 3/IEKTPOHHO-KOMMYHHMKAIL[UOHHBIE CUCTEMBI TPH PEIIEHUH
' CTepeOMeTPHUYECKHX 3a/1au
719 [TpuBOAUTEL MPUMEPLI MaTeMaTUYeCKHUX 3aKOHOMEPHOCTEH B TIPUPO/ie U )KU3HH, PACO3HABATh MPOsIBJIeHHe 3aKOHOB TeOMEeTPHUU B
) HUCKYCCTBe
[TpyUMeHsTh MOTyYeHHbIe 3HaHKs Ha MTPAKTHKe: aHA/TU3UPOBATh peasibHbIe CUTYAL[UU U TIPUMEHSITh M3yUYeHHbIe TTOHSATHS B TIPOLIECCe
720 TIOMCKA pellleHrs] MaTeMaTHueCckKr C(opMyTUPOBAHHOM MPO6/IeMbI, MOZIE/TMPOBATh PeasibHblie CUTYalX Ha sI3bIKe T€OMETPHH,
' MCC/Ie/10BaTh MMOCTPOEHHbBIE MO/IE/N C UCII0/Ib30BaHHEM T'€OMeTPHUUECKUX TIOHSTHI 1 TeopeM, arrapaTa aareopsl, peiaThb
TpaKTHUeCKHe 3a/1aui, CBS3aHHbIE C HAXOXK/|eHHeM IreOMeTpPUYeCKHUX BeTnIiH
11 KJZTACC
Kopg . .
ITIpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOMH 00pa3oBaTe/IbHOI MPOrpaMMbI CPeJHEro 00Iero
MPOBEPAEMOro
pOBEP oOpa3oBaHus
pe3yJbTaTa
6 ['eomeTpust
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OHepI/IpOBaTB TMOHATUAMU: HAJIMHAPHUYECKds IMTOBEPXHOCTD, 06pa3y}ou_u/1e HHHHHAPHHGCKOﬁ IMMOBEPXHOCTH, UU/IWNHAD, KOHUYECKas

6.1 .
MOBEPXHOCTh, 00pa3ylollyie KOHMUeCKol MOBepXHOCTH, KOHYC, chepryeckasi TOBepXHOCTh

6.2 Pacrio3HaBaTh Tesia BpailleHus (LIUJIMHADP, KOHYC, cdepa U 111ap)

6.3 OOBSICHSITH CTIOCOOBI MTOJTyYeHUsT TeJT BPalleH st

6.4 KnaccuguiumposaTs B3aMMHOe pacrioyioykeHue cepbl U IVIOCKOCTH

6.5 OnepupoBaTh MOHATUSIMU: 11aPOBOM CerMeHT, OCHOBaHUe CerMeHTa, BbICOTa CerMeHTa, 11IapOBOM C/I0M, OCHOBaHUe 111apOBOI'0 CJI09,
) BBICOTA IIapPOBOT'0 CJI0, 111aDOBOM CEKTOP

6.6 BbruncisTe 00bEMBI 1 TUIOLIA M TIOBEPXHOCTeH Tes BpallleHus], TeOMeTPUYeCKUX Tesl C IpUMeHeHreM (hopmy

6.7 OnepupoBaTh MOHATUSIMU: MHOTOTDAaHHUK, BIIMCAHHbBIN B chepy M OMUCAHHBINA OKOJIO cdeprl, cepa, BliMCcaHHAasi B MHOTOIPaHHUK
' WJIK TEJIO BpalljeHus]

6.8 BBIUMCIATE COOTHOIIEHUSI MEKAY TI/IOIa/IsIMU TTOBEPXHOCTel ¥ 00bEMaMu TIOZ00HBIX Test

6.9 N306pa>kaTh n3yuaeMble GUTYPHI OT PYKH U C TIPUMEHEeHHEeM TIPOCTBIX YePTEXKHBIX MHCTPYMEHTOB

6.10 BbINoHATE (BLIHOCHBIE) TIJIOCKKE UepTeXXU U3 PUCYHKOB MIPOCTBIX 00BbEMHBIX (UIYDP: BUJ| CBEPXY, COOKY, CHH3Y; CTPOUTh CeUeHHst
' TeJ1 BpallleHust

6.11 V3BnekaTh, MHTEPIIPETUPOBATh 1 MPeoOpa30BbIBaTh MH(OPMALMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX GUTrypax,
' Npe/iCTaB/IeHHYI0 Ha YepTe)kax U pUCYHKax

6.12 [TpuMeHsTH reoMeTpuUecKre (akThl /1715 pellieHUsi CTepeoMeTpUUecKrX 3aZiau, Mpe/rio/iararoiiix HeCKO/IbKO 111aroB pelleHus,

€CJIM yCJIOBUS IPYMeHeHUs 3ajaHbl B IBHOM (popme

36




6.13

OHepHpOBaTB TMOHATHEM: BEKTOD B IIPOCTPaHCTBE

BbInoHATE ﬂEﬁCTBHH CJIOKE€HHWA BEKTOPOB, BBIYMTAHHWSA BEKTOPOB M YMHO>K€HUA BEKTOPA Ha YMUCIIO, O6’bHCHHTb, KaKNMU

6.14 N
CBOMCTBAMH OHH 00J1a/]al0T
6.15 [IpuMeHsATH IpaBUJIO Napasiiesiernure/a rpy CJ10’KeHUH BeKTOPOB
6.16 OnepupoBaTh NOHATUAMMU: [|eKapTOBbl KOOPJUHATHI B [IPOCTPaHCTBe, BEKTOP, MO/AYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATBI
' BEKTOpa, YroJl MeXX/ly BeKTOpaMH, CKa/IsipHOe MPor3Be/ileHre BeKTOPOB, KOJJIMHeapHble ¥ KOMILJIaHapHble BEKTOPbI
6.17 HaxoguTe CymMMy BEKTOPOB U MPOW3Be/ileHHe BeKTOpa Ha YMCJ/I0, YTOI MeX/y BeKTOpaMH, CKa/IsIpHOe IIPOU3Be/ieHre, PacK/laZibIBaTh
' BEKTOD I10 IBYM HEKOJIJIMHeapHbIM BeKTOpam
6.18 3a/iaBaTh TVIOCKOCTh YPaBHEHUEM B [1eKapTOBOM CUCTeMe KOOpAUHAT
6.19 Pemiate npocreiiiiye reoMeTpryeckye 3aJjaud Ha IpYMeHeHe BeKTOPHO-KOOPAUHATHOIO MeTo/a
6.20 Pemiath 33/1auv Ha JOKa3aTebCTBO MaTeMaTHUYeCKUX OTHOIIEHUH M HaXOyK/leHHe TeOMeTPHUUeCKIX BeJTMUMH 10 00pasijam uiu
' a/IropUT™Mam, NMpUMeHsisl U3BECTHbIE METO/Ibl [IPY PellleHUH CTaH/AapTHhIX MaTeMaTUYeCcKuX 3afiau
6.1 [TpyMeHSTH MPOCTelile TPOrpaMMHbIe CPeJICTBA U 3/IEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI TTPU PellieHn!
' CTepeoMeTpUYeCKUX 3a/au
6.22 [TprBOAWTE MPUMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTel B IIPUPO/ie U KU3HH, Paclio3HaBaTh NPOsIB/IeHHe 3aKOHOB FreOMeTpUH B
' HCKyCCTBe
[TprMeHSTH MoJTyueHHbIe 3HaHUS Ha MPAaKTHKe: aHa/IM3MPOBaTh peasibHble CUTyally U IPUMEeHSITh U3yUYeHHble TIOHSATHS B MpoLjecce
6.23

IMONCKa pelieHud MaTeMaTU4eCKH CCI)OPM}U'IHPOB&HHOIZ HpO6J’I€MLI, MO e/IMPOBATh ped/IbHbI€ CUTYydllMH Ha A3bIKE reOMEeTpUH,
HCC/1eJ0BaTh MOCTPOEHHBIE MO Ee/IU C UCII0/Ib30BAHUEM I'eOMEeTpUUECKHUX TIOHATHUM U TeopeM, dllliapdaTa aJIFE6pBI, peniaTb
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MpakKTU4YeCKHre 3a/lauu, CBA3dHHbIE C HaXOXXAeHUEM reOMeTpUUeCKUX BeJIMUHNH
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ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA

10 KJIACC
Kop IIpoBepsieMblii 371eMEHT CO/leP)KaHUA
7 I'eometpust
71 OcHOBHbIe NIOHATHS cTepeoMeTpun. Touka, rpsiMasi, JI0CKOCTb, IPOCTpaHCTBO. [ToHsTHe 06 aKcoMaTHueckoM IOCTPOeHNH

CTepeoMeTpPHU: dKCHMOMBI CTeEDEOMETPHUHN U C/IeJCTBUA U3 HUX

7.2

B3anMHoe pacriosioykeHue NpsSIMbIX B IIPOCTPAHCTBE: IepeceKarolrecs, apase/bHble U CKpelljBatoliyecs npsiMele. IlapannensHOCTb
MIPSIMBIX U IJIOCKOCTeH B IIPOCTPAHCTBE: MapaJsiie/ibHble MpsiMble B IPOCTPaHCTBe, Napasle/IbHOCTb TPEX MPSMBbIX, apasiiebHOCTb MPSIMOM
Y TJIOCKOCTH. YTJIbl C COHArpaB/ieHHBIMU CTOPOHAMM, YT0J1 MeXKy MPsIMbIMU B MpocTpaHcTBe. [1apasnienbHOCTb T/I0CKOCTeH:
rapaJiie/ibHbIe TVIOCKOCTH, CBOWCTBA Tlapasl/ie/IbHBIX TI0CKOCTel. [TpocTeiiiiie mpocTpaHCTBeHHbIe (DUTYPBI Ha TUIOCKOCTH: TeTpasp, Kyo,
TiapasuiesieTiure]], IoCTpoeHue CeueHui

7.3

[TeprieH MKy /ISIPHOCTb MPSIMOM U IJIOCKOCTU: MepIeHUKYJ/ISIpHbIe IIPSMble B IIPOCTPAHCTBe, MpsiMble Mapasijie/bHble U MeprieHAUKYIspHble
K MJIOCKOCTH, MPU3HAK MepreH UKy IIPHOCTH NPSIMOW U TJIOCKOCTH, TeopeMa O TIPSIMOM NeprieHAUKY/ISIpHOM M/IOCKOCTH. YTJbl B
TIPOCTPaHCTBE: YT/ MeXXAY NPSIMOM M IVIOCKOCTBIO, JBYTPaHHbIN YIoJl, IMHENHbIA yroJl ABYTPaHHOro yria. [lepneHjuKynsap 1 HaK/JIOHHbIe:
paccTosiHUe OT TOUKHU /IO TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 MJI0OCKOCTH, MPOeKLWsl GUTyphl Ha TJIOCKOCTb. [1eprieHAUKYISIPHOCTb
MJIOCKOCTEN: MPH3HAaK MepreHAUKYJ/IIPHOCTH IBYX IJIOCKOCTel. TeopeMa 0 TpEX nepreHuKyaspax

7.4

[ToHsAATHE MHOTOrpaHHMKA, OCHOBHbIE 3/1eMeHTbl MHOIOIPaHHUKA, BHIMYK/Ible U HeBBIITyK/ble MHOTOIPaHHUKY, Pa3BépPTKa MHOIOIpaHHUKaA.
[Tpu3ma: n-yrosbHasi IpU3Ma, TPaHU ¥ OCHOBaHMUsI TIPU3MBbI, TTPsiMasi ¥ HaKJIOHHAast IPH3Mbl, 00KOBasi 1 TI0/IHast TOBEPXHOCTD TIPU3MBI.
[Mapannenenumnes, NpsIMOYToJIbHBIN Mapaseenures ¥ ero cBoicTea. [lupamuga: n-yroabHas mupaMu/ia, TpaHyd M OCHOBaHHUe NMUpaMU/bl,
OoKoBasi ¥ TIOJTHas IOBEPXHOCTh MUPaMU/IbI, TIPaBU/IbHAs 1 YCeuéHHas MpaMu/ia. DieMeHThI TPYU3MbI U TUpamMu/bl. [IpaBUibHbIE
MHOT'OTPaHHMKU: TIOHATHE NIPaBUJILHOTO MHOTOIPaHHYKA, TIPaBW/IbHAs IIpU3Ma U NpaBu/bHas MMpamMK/ia, IpaBUIbHas TPeyroybHas
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MmipaMnia 1 HpaBI/IHBHbIﬁ TeTpa3p, Ky'6 HpeACTaBTIEHI/Ie O TIIPpABUJIBHBIX MHOTI'OI'DAHHHKAX: OKTa3/ip, A04€Ka34p U UKOCa3Apyrue CeueHust
IMPU3MBI U TTMPaMUbI

CuMMeTpus B IIPOCTPaHCTBe: CUMMETPHsI OTHOCUTEIbHO TOUKH, TIPSMOM, TJIOCKOCTH. DJIeMEeHTbl CHMMETPUU B ITUpaMU/iax,

7.5
rapasuiesienume/ax, paBUIbHbIX MHOIOIPAaHHUKAX
BbIuricsieHue 371leMeHTOB MHOT'OIPaHHUKOB: Pé0pa, AuaroHasny, yribl. [1nomaqs 60K0BOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTU MPSIMOi
7.6 TIPU3MBI, TI7I0IIaJb OCHOBaHUM, TeopeMa 0 O0KOBOM MTOBePXHOCTH MPsiMOii TIpy3MbI. [1710111a 60KOBOI MOBEPXHOCTU U TIOBEPXHOCTH
MIPaBUIBHOM MUPaMU/bl, TeOpeMa O TIOIAU YceuéHHOM upamubl. [ToHsiTHe 06 06béMe. OOBEM MUPaMU/bI, TIPU3MbI
7.7 [Togo6HbIe Tena B ipocTpadcTBe. COOTHOIIEHUS] MEXK/TY TIJIOIIA/IIMU MIOBEPXHOCTeM, 00bEMaMU MOI00OHBIX Tes
11 K/TACC

Kop, IIpoBepsieMblii 37IeMeHT CO/iepP)KaHUSA

6 ['eomeTpus
6.1 LinnuHapuueckasi ToBepXHOCTh, 0Opa3yroliie [UIUHAPUIECKOM MOBEePXHOCTH, OCh LIWJIMH/IPUUECKOW TTOBepXHOCTH. LIuMMHAp: oCHOBaHUs

' 1 6oKOBast TOBEPXHOCTh, 00pa3ytoIias U 0Ch, TJI0MIaL O0KOBOM U TIOJTHOM MOBEPXHOCTU

KoHnueckasi MTOBepXHOCTb, 00pa3ytolirie KOHMUeCKOW TTIOBEPXHOCTH, OCh 1 BepIIIMHA KOHUUeCKoW TToBepxHOCTH. KoHyC: ocHOBaHuMe U
6.2 BepIlIMHa, 00pa3ytolias ¥ 0Ch, IJIOIIA[b OOKOBOH U MOJTHOM TIOBEPXHOCTH. Y CeUéHHBIN KOHYC: 00pa3yroliye U BbICOTa, OCHOBAHUS U
O0KOBasi TOBEPXHOCTh

6.3 Cdepa u 1map: LeHTp, pafilyc, fUamMeTp, IJIoLa b OBEPXHOCTH cepbl. B3auMHoe pacrionoxeHue cepsl U IJIOCKOCTH, KacaTeIbHast

TIJIOCKOCTB K cdepe, 1oiaas cdepbl
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6.4 M306pakeHue Tes1 BpalljeH!s1 Ha TJI0CKOCTH. Pa3BépTKa LWIMHApa U KOHyca
6.5 Komb6uHarmu Tesn BpalljeHrsi 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTNMCAHHBIN 0KO0JI0 cdepsl, cdepa, BIiHCaHHasi B MHOTOTPaHHUK, WU TEJ0
’ BpaIlleHust
6.6 [MousiTvie 06 06béMe. OCHOBHBIE CBOMCTBAa 00bEMOB Tes1. Teopema 06 00bEMe TPSIMOYTOLHOTO TIapasuie/ienuIe/ia U CIeACTBUS U3 Heé.
' O6BéM UMHApa, KoHyca. O0bEM 11apa U MIoIazb chepsbl
6.7 [Togo6HbIe Tena B mpocTpaHcTBe. COOTHOLLEHUS MeXX/y TUIOLa/IIMU NTOBePXHOCTel, 00BbéMaMU MOJ00HBIX Tesl
6.8 CeueHus UMH/pa (TIapasesbHO U epreHUKY/IIPHO OCH), CeueHUsl KOHyca (rapasiie/lsHoe OCHOBaHMIO Y MIPOXO/slliee yepe3 BepllvHY),
’ CeueHus Iapa
BekTop Ha nsiockocTu U B npocTpaHcTBe. Cri0)KeHre Y BbIUMTaHUe BEKTOPOB. Y MHOXKeHHe BeKTOpa Ha uuc/10. Pa3yiokeHre BeKTopa 1o
6.9 TPEM HeKOMIIJIaHapHbIM BekTopam. [IpaBumo napanienenunesa. PemieHve 3aja4, CBA3aHHbIX C IPUMEHEHHEM TIPaBU/I JeUCTBUM C
BEKTOpamMu
[TpssmoyronbHasa crucrteMa KOOpAWHAT B IpocTpaHcTBe. KoopanHate! BekTopa. [IpocTrelimme 3asaun B KOOpAUHATAX. YTOI MEXIY
6.10 BekTOpaMu. CKassipHOe MPOU3Be/leHre BeKTOPOB. BrluncieHre yriioB Mexxy IpSIMbIMU U IJIOCKOCTSIMUA. KOOpZIMHATHO-BEKTOPHBIN METO[

TIpU pellieHrK reOMETPUYECKUX 3d/4a4
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IMPOBEPAEMBIE HA EI'3 ITO MATEMATHUKE TPEEOBAHNSA K PE3Y/IbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJ/IbHON ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHISA

Kopg
MPOBEPsIeMOro
TpeboBaHUsA

ITpoBepsieMbie TPe0OBaHUA K NIPeJMETHHIM pe3y/IbTaTaM 0CBO€HHs OCHOBHOI 00pa3oBaTe/ibHON NPOrpPaMMbl CPeJHEro
o0miero od6pa3oBaHus

BrageHve MeTosiaMu l0Ka3aTe/bCTB, AIFTOPUTMAaMHU pellleHrs 3a/iay; yMeHre (JopMy/IMpOBaTh M OIepUPOBaTh MOHATHSMU:
oIpejie/ieHUe, aKCUOMa, TeopeMa, C/1e[jCTBUe, CBOMCTBO, [IPU3HAK, J0Ka3aTe/bCTBO, PABHOCU/IbHbIE (DOPMYJ/IMPOBKY; IPUMEHSTh
uX; yMeHue popMyIMpoBaTh 06paTHOE ¥ IPOTUBOIIOIOXKHOE YTBep K/eH1e, TPUBOUTh NIPUMephl U KOHTPIIPUMEPHI, UCII0/Ib30BaTh
MeTOJ, MaTeMaTHyeCKOM UHAYKLIMY; IPOBOJUTH Jl0Ka3aTe/bHble PACCY’K/eHNs IIPY pellleHrH 3a/la4, OLleHUBaTh JIOTUUECKYH0
NIPaBUILHOCTb PacCy>KJeHUH; yMeHHe OrlepupoBaTh MOHATUSIMU: MHOXKECTBO, [IOZIMHOXKeCTBO, OTepaLiiy HaJl MHO>KeCTBaMU;
yMeHHe HCII0/Ib30BaTh TeOPEeTUKO-MHOXXeCTBEHHBIM arrapar Jijisl ONMCaHUs peasbHbIX ITPOLIeCCOB U SIBJI€HWUH U NIPY PeLleHUur
3ajjau, B TOM YMCJIe U3 JPYTUX yueOHbIX TIPeMeTOB; YMeHUe OlepupoBaTh MOHATUSMU: rpad, CB3HbIN rpad, AepeBo, LUK, rpad
Ha IJIOCKOCTH; YMeHHe 3a/laBaTh U OMUCKHIBATh Tpadbl pa3IMUHbIMU CIOCO0aMU; UCTIOb30BaTh Tpadbl MPH pellieHrH 3a/1au

YMeHMe oneprpoBaTh MOHATUSIMU: HaTypaJbHOE UMCIIO, LieJIoe YUC/IO, CTeTeHb C Lie/biM TT0Ka3aTesieM, KOpeHb HaTypaabHON
CTereHu, CTereHb C PallMOHaIbHBIM TI0Ka3aTe/ieM, CTelleHb C AeliCTBUTeTbHbIM TT0Ka3aTesieM, jJoraprudm uuncia, CHHyC, KOCUHYC U
TaHTeHC TIPOM3BOJILHOTO YKMCJIa, OCTATOK M0 MO/YJII0, PaljuOHa/IbHOEe YKC/I0, MPpPal[MOHAIbHOE UMC/I0, MHOXKEeCTBA HaTypasbHbIX,
1IeJIbIX, PAalJOHA/IbHBIX, IeHCTBUTE/ILHBIX YHCe/T; YMEeHHe UCTI0Ib30BaTh PU3HAKK Ae/TMMOCTH, HAauMeHbIIHH O0LUI JAe/TUTesb 1
HavMeHblIlee 0011jee KpaTHOe, aropuTM EBK/H/ia MY pellieHnH 3a/1a4; 3HAKOMCTBO C Pa3/TMUHBIMU TTO3UL[MOHHBIMUA CUCTEMaMHU
CUMCJ/IeHUsT; YMeHHe BBIMOJIHATh BbIYMC/IeHe 3HaueHui 1 Tipeobpa3oBaHust BhIpaKeHU CO CTereHsIMU U Jlorapugmamu,
nipeobpa3oBaHusi IPOOHO-palMOHA/IbHBIX BbIDA)KEHU; YMeHHe OTlepupOBaTh MOHATUSIMU: 110C/Ie0BaTe/IbHOCTh, apudmMeTHuecKas
TIPOTpeccysi, reoMeTpyUYecKast porpeccus, 6eckoHeuHo yObiBarolijasi reoMeTpruUecKast IPOrpeccysi; yMeHue 3a/jaBaTh
10C/ie[loBaTe/IbHOCTH, B TOM YKCJIe C TIOMOL[bI0 PEKYPPEHTHBIX (hOpMY/I; yMeHHe OrepUpoBaTh MOHSATUSIMU: KOMIUIEKCHOE YKCJIO,
COTIPsDKEHHbIE KOMIIJIEKCHBIE UKCia, MOAYJ/ib M apryMeHT KOMITJIEKCHOTO uKc/ia, hopMa 3arvcy KOMIJIEKCHBIX UKCesl
(reomeTpuyecKasi, TPUTOHOMeTpUUeCKasi ¥ anrebpanueckasi); yMeTb TIPOU3BO/IUTh apupMeTHdecKue JelCTBHS C KOMIIEKCHBIMU
YKC/IaMU; TIPUBO/IUTE MIPUMeEPhI UCTI0Ib30BaHUsI KOMITJIEKCHBIX UKCelT; OTIepUPOBATh TOHATHSIMU: MaTpuLja 2X2 1 3%X3,
OoTipe/ie/IUTe/Ib MaTPULIbI, FeOMeTPUUeCKUN CMBIC/T OTIpe/e/IuTe st

YMeHMe onepypoBaTh MOHITUSIMU: pal{MOHa/IbHbIe, MppaljMOHa/IbHbIe, TI0Ka3aTe/lbHble, CTelleHHbIe, TIorapupMuUecKue,
TPUTOHOMETPUUEeCKHe YpaBHeHUsI U HepaBeHCTBa, UX CUCTEMbI; YMeHUe OTlepUpOBaTh MOHIATUSIMU: TOX/€CTBO, TOXKeCTBEHHOe
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npeoOpa3oBaHue, ypaBHeHNe, HEPaBeHCTBO, CUCTeMa YPaBHEHUI 1 HepaBeHCTB, PABHOCW/ILHOCTh ypaBHEeHHM, HEPDABEHCTB U
CUCTeM; YMeHHe pellaTh ypaBHeHNsl, HepaBeHCTBA U CUCTeMBbI C [TOMOLLBIO Pa3/IMUHbIX IIPUEMOB; pelllaTb YpaBHeHMs], HepaBeHCTBa
Y CUCTeMBI C [TapaMeTpOM; [IPUMEHSATh YpPaBHeHUs], HepaBeHCTBa, UX CUCTEeMBI /JIS1 PelleHns] MaTeMaTHYeCcKuXx 3a/ay U 3a/iau U3
Pa3MUHbBIX 00J1acTeli HAyKU U pealbHOM XKU3HU

YMeHHe orepupoBaTh MOHATUAMU: HYHKLMS, YETHOCTb QYHKLMH, TEPUOJUUHOCTb (DYHKLIMHU, OrPaHUUEHHOCTh (PYHKLIWY,
MOHOTOHHOCTb (DYHKLIMH, SKCTpeMyM (YHKL[MH, HanOosIbIllee 1 HaMeHblIlee 3HaueHUs1 GYHKIMY Ha TIPOMEeXXYTKe, HellpephIBHast
byHKIMs, acUMITTOThI Tpadvika QyHKLWH, TiepBasi ¥ BTopasi TPoM3BoHasi GYHKIMU, TeOMeTPUUeCKUid U hru3nuecKruii CMbICT
TIPOU3BO/IHOM, TTepBOOOpa3sHasi, OTrpe/ie/IeHHbIN UHTerpasl; yMeHre HaX0IUTh aCUMITTOTHI rpaduka GyHKLIWY; yMeHHe BBIUNC/ISTD
TIPOM3BO/IHbIE CYMMBbI, IPOU3BE/IeHUs], YaCTHOTO ¥ KOMITO3ULIMK (QYHKLIMI, HAXOJUTh ypaBHEHHe KacaTe/bHOW K TpaUKy
(byHKLUMY; yMeHHe HaXOIUTh MPOU3BO/HbIE 3/IeMeHTapHBIX (PYHKLMI; yMeHMe UCI0/Ib30BaTh MPOWU3BOAHYIO //Is1 UCC/Ie/J0OBaHuUs
¢byHKUMN, HAX0AUTb HauboJIbIIIe U HauMeHblIIMe 3HaueHusl (QyHKLUN; CTPOUTH TPaKK MHOTOUJIEHOB C MCII0/Ib30BaHUEM
arrapaTa MaTeMaTH4ecKoro aHaau3a; MPUMeHsITh IPOU3BOHYO /Il HAXOXK/eHUsT HaW/Tyylllero pelleHusi B PUK/IaJHbIX, B TOM
YicIe COLManbHO-9KOHOMUUECKUX U (PM3MUeCKHX 3a/jauax; HaXOAUTh I/I0IaANd U 00BEMbI DUy € TOMOLL{BI0 UHTErpana;
TIPUBOJUTH TIPUMEPbI MaTeMaTUYeCKOT0 MO/IeJTMPOBAHUS C TIOMOIIBIO0 i depeHLInanbHbIX YPaBHEHUH

YMeHMe orepupoBaTh MOHATUSAMU: TPaduK GYHKIUH, oOpaTHast PyHKIMS, KOMIO3ULMs HYHKLUH, TuHeliHas QyHKLWS,
KBaZlpaTU4Hasi PyHKIWs, parjioHanbHas GyHKLS, cTerneHHast GYHKIHs], TPUTOHOMeTprUUecKue QyHKLIUH, 0OpaTHbIe
TPUroHOMeTpUYeckue (GyHKIIMHU, TIOKa3aTesbHasi U jorapupmuueckasi GyHKLMH; YMeHHe CTPOUTDb I'padMKu U3yUeHHBIX (PYHKLIWH,
BBITIOJTHATE Mpeobpa3oBaHus rpadHKoB (yHKI[HH, UCITO/Ib30BaTh rpadUKy /17151 U3yUeHus TIPOL[eCCOB U 3aBUCUMOCTEH, TTPU
pellieHnH 3afiau U3 IPYTUx yueOHbBIX MTPeJMeTOB U 3a/jau U3 PeaslbHOM KU3HU; BbIpaXKaTh (hOpPMYyJIaMH 3aBUCHUMOCTH MEXXIY
BeJTMUMHAMU; UCI0/Ib30BaTh CBOMCTBA U rpadyKu PYHKLIUM [J1s pellieHrsl ypaBHeHWH, HepaBeHCTB U 3a/iau ¢ rapaMeTpaMu;
n300pakaTh Ha KOOP/IMHATHOM TIJIOCKOCTH MHOYKEeCTBA PellleHHi ypaBHeHUH, HepaBeHCTB U UX CUCTEM

YMeHue pelliaTh TEKCTOBbIE 3a/lauM Pa3HbIX TUIOB (B TOM UMC/Ie Ha TIPOLIEHTHI, 10/IM U YaCTH, Ha JABWKeHHe, paboTy, CTOMMOCTb
TOBApOB U YCJ/IyT, HAJIOTH, 3aJjaur U3 00/1aCTU yTpaB/ieHUs! IMUHBIMUA U CeMelHbIMU (PrHaHCAMMU); COCTABJISITh BbIPAXKEHUs],
ypaBHeHUs, HepaBeHCTBA M MX CUCTEMBI 110 YCJI0BUIO 33/jauy, UCC/Ie/[0BaTh M0JIyYeHHOe pellleHre U OLleHUBaTh I1paBJoNoJ00HOCTb
pe3y/bTaToB; yMeHHe MO/e/IMpOBaTh peasbHble CUTYalMu Ha s13bIKe MaTeMaTHKW; COCTaB/IATh BbIPA)KeHUs], ypaBHEHMUS,
HepaBeHCTBA M UX CHUCTEMBI 110 YC/IOBUIO 33/1auH, UCC/Ie/I0BaTh TIOCTPOEHHBIe MOZe/H C UCTI0Ib30BaHKeM arrapara aareopsl,
VIHTePIIPEeTUPOBATh I10/IyYeHHbIN pe3y/IbTaT
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YMeHue oreprpoBaTh MOHITUSMU: CpefiHee apudMeTHuyeckoe, MeJiaHa, HauOo Iblllee U HAaMMeHbIIIee 3HaUeHus], pa3Max,
JWICTIepCHS], CTaH/IapTHOEe OTKJIOHEeHHe YHC/IOBOTO Habopa; yMeHue W3B/ieKaTh, MHTEPIPeTUPOBATh MH(OPMALIUIO, TTPeZCTaB/IeHHYTO
B TabsuIiax, Ha MarpaMMax, rpadukax, OTpa’karoIllyt0 CBOWCTBA peabHBIX MPOLIeCCOB U SIBIEHUI; TIPeCTaB/IsATh MHPOPMALHIO C
TIOMOIIIbIO Tab/UL] U AWarpaMM; UCC/IeI0BaTh CTaTUCTHUECKKE IaHHbIe, B TOM YKCJIe C TPUMeHeHreM rpaduuecKuxX MeTOI0B U
3/IEKTPOHHBIX CPe/ICTB; rpauuecKy UCC/ieloBaTh COBMeCTHbIe HaOMI0IeH s C TIOMOILBIO AMarpaMM paccerBaHUs U TMHeHHON
perpeccuu

YMeHMe orepyupoBaTh MOHATUSIMU: C/TyYalHBIN OMBIT U C/Iy4aliHOe COOBbITHe, BEPOSATHOCTh C/TyUaliHOTO COOBITHS; yMeHHe
BBIUMCJIATE BEPOSITHOCTD C UCI0/Ib30BaHUEM T'paruecKrux MeTO/0B; IPUMEHSITh (DOPMYJ/Ibl CTI0KEHUSI U YMHOXKEeHHUS
BEPOSITHOCTe, OpMYJTy TIO/THOM BeposTHOCTH, popmysy BepHyrmi, KoMOMHATOpHBIE PAKThI M POPMYJIbI; OIleHUBATh
BePOSITHOCTU peasibHbIX COOBITHH; yMeHMe OrepyupoBaTh MOHATUSMU: CydaliHasi BeJIMUMHA, pacripe/ie/ieHre BeposSITHOCTeH,
MaTeMaTUuecKoe O)KUJaHue, JUCIIepCHsi U CTaHAAPTHOe OTK/IOHEHUE C/TyuyaliHOW BeJIMUMHBI, PYHKLIMU pacrpe/iesieHus: U
IJIOTHOCTA PABHOMEPHOT'0, [I0Ka3aTeIbHOT0 U HOPMaJIbHOT'O pacrpe/ie/ieHUi; yMeHue UCI0/b30BaTh CBOMCTBA U3yUeHHBIX
pacnpe/ieNieHUi AJ1s1 pellieHus 3a/jau; 3HaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YKCesl, MeTO/bI BHIDOPOYHBIX MCC/Ie/I0BaHHU;
yMeHVe TIPUBOZUTE MPUMePbI MPOsiB/IeHNsT 3aKOHA OOJIBIINX UMCes B IPUPOJHBIX U 00IIleCTBEHHBIX SIBJIEHUSIX; YMeHHe
OTIepUPOBATH MOHATUSIMU: COUETaHKe, TTepecTaHOBKa, UKMC/I0 COUeTaHHUH, UMCIIO MepecTaHoOBOK; OMHoM HbioTOHa; ymMeHMe
TIPUMEHSTh KOMOWHATOPHBIe (DaKThl ¥ PACCY>KeHHs /IS PellleHust 3a/jau; OLleHHBaThb BEPOSITHOCTH PeabHBbIX COOBITHI;
COCTaBJISITb BEPOSITHOCTHYIO MO/le/lb U MHTePIPeTUPOBAaTh MOYyUeHHbIA pe3y/bTaT

YMeHMe onepypoBaTh MOHATUSIMU: TOUKA, MpsiMasi, IJIOCKOCTb, TIPOCTPAHCTBO, OTPE30K, JIyU, BeJIMUMHA YIJIa, MJIOCKUH YToJ,
JIByTpaHHbIN yroJi, TPEXTPaHHbIN YTroJl, CKpeLMBaIoL1ecs NpsiMble, Napaiie/lbHOCTh U MepHeHJUKYISIPHOCTD MPSIMbIX U
TMJIOCKOCTeH, Yyro MeXXAy TIPSIMbIMU, YTOJT MEXKIY MPSIMOM U TJIOCKOCTBIO, YTOJT MEXKJY TJIOCKOCTSIMHU, PaCCTOSIHUE OT TOUKH 10
IIJIOCKOCTH, PaCCTOSIHYE MeXX/y MPSIMBIMM, PACCTOSTHUE MeXXy IJIOCKOCTSIMU; YMeHHe UCII0JIb30BaTh IIPY PellleHuH 3a,a4
M3yuyeHHbIe (PAKThHI U TEOPEMBI TUIAHUMETPUH; yMeHHe OLleHUBATh pa3Mepbl 00beKTOB OKPY>KaloIlero MHUpa; CTPOUTh
MaTeMaTUueCcKre MOJIe/U C TTOMOLLbI0 FeOMeTPUUeCKUX MOHATUN U BeJIMYMH, pelllaTh CBS3aHHbIE C HUMH NIPaKTUUeCKHe 3a/jauu

10

YMeHue orieprpoBaTh MOHATUSMU: TIOLa/lb (DUTYPBI, 00BEM (DUTYPHI, MHOTOTDaHHUK, IMPABU/IbHBIA MHOTOTPaHHUK, CeueHHe
MHOTOTpaHHHKa, Ky0, Tlapasiiesienure[, pu3Ma, mupamu/a, purypa v ToBepXHOCTh BpallleHus1, IUIUH/D, KOHYC, 11ap, cdepa,
TIomazb chepsl, IIoIIa b TOBEPXHOCTH MUPAMU/IbI, IPU3MbI, KOHYCa, [IWIHH/PA, 00bEM Kyba, MPsIMOYT0/IbHOTO
napasiiesienunesia, TMpaMyzpl, IPU3MbI, WIMH/PA, KOHYCA, 1l1apa, pa3BépTKa NOBePXHOCTH, CeUeHUs] KOHyCa U LIWIMH/PA,
rapa’uie/ibHble OCH W/IM OCHOBAHUIO, CeueHue 111apa, M/I0CKOCTh, Kacaroliascs cdepsl, IUIMHAPA, KOHyCa; yMeHUe CTPOUTh
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ceyeHHe MHOTOTPaHHUKA, N300pakaTh MHOTOTPAaHHUKH, (PUTyphI ¥ TIOBEPXHOCTH BpAIlleHUsI, X CeUeHHs], B TOM YHCJIe C TIOMOLIbIO
5/IEKTPOHHBIX CPe/ICTB; yMeHHe PUMEHSTh CBOWCTBA reOMeTPHUYeCKUX (Uryp, CaMOCTOATebHO (POPMY/IMPOBaTh ONpe/ie/ieHUs
M3y4yaeMbIX (GUTYP, BBIIBUTATh TMIIOTE3bI O CBOWCTBAX U TIPU3HAKAX reOMeTpUYeCKUX (Uryp, 000CHOBBIBATE UM OTIPOBEPraTh UX;
yMeHWe TIPOBO/IUTh K/IaCCU(PHKALIIO GUT'YD TI0 Pa3/IMYHBIM TIPHU3HAKaM, BBITIOHSATE HE0OXOJUMbIe JAOTIOTHUTE/TbHbIE TIOCTPOEHMUST

11

YMeHHe onepupoBaTh MOHATUSIMU: IBWKEHUE B TIPOCTPAHCTBE, Mapasijie/bHbIA IepeHOC, CUMMETPHUs Ha TVIOCKOCTH U B
TIPOCTPAHCTBE, TOBOPOT, Mpeobpa3oBaHKe NMoA00us, Mojo0HbIe GUTYPbI; yMEeHHe paclio3HaBaTh PaBHbIE U MO/J00HbIE GUTYDHI, B
TOM UHCJIe B TIPUPO/Ie, UCKYCCTBE, aPXUTEKTYPe; UCIO0J/Ib30BaTh T€OMETPHUECKIEe OTHOILIEHHS TIPH PeLleHNH 3a/jau; HaXOAUTh
reoMeTpuueCcKre BeJTMUMHbI (JI/TMHA, YO/, TUIOIa/ib, 00bEM) MPH PEIIeHUH 3a/jau U3 IPYTUX YueOHBIX MPeIMETOB U U3 peaibHOU
YKU3HU; YMEHUE BBIUUC/ITh TeOMeTPUUYEeCKHe BeJTMUUHBI ([JIMHA, YToJI, TJIOIIa b, 00BEM, TI/IOIIA b [TOBEPXHOCTH), UCITOJIb3Ys
W3yudeHHbIe (OPMYJIbI U METOZbI, B TOM UKCJIe: TI/IONIA b TOBEPXHOCTH MTUPAaMU/IbI, TTPU3MBbI, KOHYCa, LIWIMH/PA, TIoIab Chephl;
00BEM Ky0a, MPSIMOYTOJ/ILHOTO TIapasliesienure a, MipaMu/ibl, PU3MbI, LIWIMH/PA, KOHYCA, I11apa; yMeHHe HaXOUTb OTHOILIEHHEe
00BEMOB MTOZ0OHBIX GUTYD

12

YMeHue oneprpoBaTh IMOHATHUSMU: PSIMOYTOJIbHAs CUCTeMa KOOP/IMHAT, BEKTOP, KOOPAUHAThI TOUKH, KOOPAWHAThI BEKTOPa,
CyMMa BeKTODOB, TIPOU3BejeHre BeKTOpa Ha UKC/I0, pa3/ioykeHre BeKTopa 1o 0a3ucy, CKaisipHOe Mpor3Be/ieHHe, BEKTOPHOe
TIpoM3BeJleHre, YroJl MeXXy BeKTOpaMH; YMeHHe UCT0/b30BaTh BEKTOPHBIM Y KOOPAUHATHBIN MeTOZ, [/1s1 pelleHts
reoMeTpUYeCKUX 3a/1au U 3a/jau IPyTruX yueOHbIX TIPeIMETOB

13

YMeHMe BbIOUpATh MOAXOASALIMN MeTo, /15 pellieHUs 3a/laul; TOHMMaHue 3HaUuMMOCTH MaTeMaTHKH B M3yUeHWH NPUPOJHBIX U
0011]eCTBEHHBIX MPOLIECCOB U SIB/IEHWH; YMeHHe paclio3HaBaTh MPOsiB/IeHre 3aKOHOB MaTeMaTHKHU B NCKYCCTBe, YMeHHe ITPUBO/IUTh
MpUMepbl MaTeMaTUUeCKUX OTKPBITUM POCCUKMCKOW U MUPOBOM MaTeMaTUYeCKON HayKu
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INEPEYEHD 3JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kop IIpoBepsieMbId 3/1eMeHT COfiePIKaHMS
1 Uucsia v BBIYMCIIEHUS
1.1 HatypanbHsbie U 1jesible urcia. [IpyU3Haky 1eIMMOCTH L[eJIbIX Yrce
1.2 ParrioHasibHbIe urcia. OObIKHOBEHHBIE U [IeCATHYHbIe Ap00OH, MPOLIeHThI, 6eCKOHEUHbIe TTepUoInvecKre Apoou
1.3 ApudmeTtrueckrii KopeHb HaTypasibHOM cTerneHU. lelicTBus ¢ apuMeTHUeCKUMU KOPHSIMU HaTypaabHOM CTereHu
1.4 Crenenb ¢ LiesibIM NoKasartesneM. CTeleHb € palOHa/IbHBIM MT0Ka3aresemM. CBOMCTBA CTeNeHU
1.5 CHHYC, KOCHMHYC Y TaHT'€HC YAC/I0BOr0 aprymMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'eHC YKWC/I0BOr0 apryMeHTa
1.6 Jlorapudm uucna. [lecaTruHble U HaTypasbHble JorapupMbl
17 [eticTBuTesibHBIE UKC/Ia. AprdMeTHUeCcKre oriepalyy C AeHCTBUTe/TbHBIMU Yrc/iaMy. [IpubmKEHHBIE BLIUMC/IEHNS, TIPaBUIa
' OKpYTJIeHUs], IPUKH/IKA 1 OLleHKa pe3y/bTara BbIUMCIeHUN
1.8 ITpeobpa3oBaHue BhIpayKeHUI
1.9 KowmriekcHble urciia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Lenble u 1po6HO-palOHa/IbHbIe YPaBHEHHs
2.2 WppauyoHanbHble ypaBHeHYs
2.3 TpuroHomerpuyeckve ypaBHeHUs
24 [TokasarenbHble U Iorapu(pMUUeCcKre ypaBHEHUS
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2.5 Llesibie 1 1poOHO-paIOHa/IbHBIE HEPAaBEHCTBA
2.6 NppauyoHanbHble HepaBeHCTBa
2.7 [TokasarenbHble U orapupMUUecKrie HepaBeHCTBa
2.8 TpuroHomeTpuueckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHWI U HEPaBEHCTB
2.10 YpaBHeHUs1, HepaBeHCTBa U CUCTEeMbI C TapaMeTpaMu
2.11 Martpuija CUCTeMbl JIMHEHMHBIX YpaBHeHuM. OnpesiesuTesb MaTPULIbL
3 ®yHKIMU Y TpaUKU
31 ®yuk1ys, criocobsl 3aganus GyHkmU. ['paduk GyHkimm. B3arnmHo obpatHbie ¢pyHKIMA. UéTHBIe M HeUETHBIE (DYHKLIUU.
' [Mepuoguueckue QYHKLMU
39 Ob6nacTb onpeiesieHNs 1 MHOXKeCTBO 3HaueHn# GyHKImK. Hym ¢yHkumm. [IpoMe)xXyTKu 3HaKOTIOCTOSIHCTBA. [IpoMeKyTKH
' MOHOTOHHOCTH (DYHKLUHM. MakCUMyMbl 1 MUHUMYMBI GyHKIHA. Hanbosbinee v HanmeHbIIee 3HaueHre (QyHKLIMU Ha TIPOMEXKYTKe
3.3 CreneHHasi GyHKLIMS C HaTypa/ibHBIM U Lie/bIM 1oKa3aTesieM. Eé cBolicTBa v rpaduk. CBolicTBa U rpayK KOPHSI N-0il cTeneHu
3.4 TpuroHomeTtpryeckre GyHKLIUY, UX CBOMCTBA U rPa(UKU
3.5 [Toka3arenbHas u norapudmuueckast GyHKLWH, UX CBOMCTBA U rpauku
3.6 Touku paspbiBa. ACUMNOTOTHI rpagukoB (GyHKIMA. CBoMCTBa QYHKLIMM, HeMIPEePbIBHBIX HAa OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/iaHKS TI0C/Ie[J0BaTeIbHOCTEH
3.8 ApupmeTtnueckasl U reoMeTpuyieckast nporpeccur. @opmyria CI0KHbIX [POLIEHTOB
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Hauana MaTemaTHueCcKOro aHa/au3a

4.1 [Tpown3BogHas ¢pyHKIMK. [Ipor3BOHbIE 37IeMeHTapHBIX (PYHKLUMA
40 [TpuMeHeHMe TIPOU3BOIHOM K MCC/IeIOBaHUIO (DYHKIMM Ha MOHOTOHHOCTB M 3KCTpeMyMbl. Haxo)kieHre HaubosIbiero 1 HauMeHbIIIero
' 3HaueHUs1 PYHKIIMU Ha OTPe3Ke
4.3 [TepBooOpa3Has. MiHTerpan
5) MHoecTBa U JIOTUKa
5.1 MHO>XeCTBO, orepaljuu HaJi MHO)KeCcTBaMU. [JuarpamMmbl Ditiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OrnvcarenpHast CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6uHaToprika
7 ['eomeTpus
7.1 @Urypsl Ha rI0CKOCTA
7.2 [IpsiMBle U MJIOCKOCTYU B IIPOCTPaHCTBe
7.3 MHororpaHHuKH
7.4 Tena v TIOBEPXHOCTH BpalL[eHUs
7.5 KoopauHatel U BEKTOPBI
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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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