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Pabouas mmporpamma yuebHoro Kypca «I"eomeTpusi» 6a30BOr0 YPOBHS [IjIsT 00YUaIOIAXCS
10 —11 knaccoB pa3paboTraHa Ha ocHOBe deepasbHOrO TOCyZIAPCTBEHHOTO 00pa30BaTe/IbHOTO
cTaHZapTa cpefiHero obiero obpa3oBaHus, C YUETOM COBPEMEHHBIX MHDOBBLIX TpeOOBaHUM,
TIpeIbSAB/sIEMBIX K MaTeMaTHUeCKOMYy 00pa30BaHMIO, M TPAAMIIMM POCCUIMCKOT0 00pa30BaHUSI.
Peamu3aisi  mporpamMMmbl  oOecrieunBaeT  OBJaZieHWe  K/IOUEeBBIMH  KOMIIETEHLIUSIMH,
COCTaB/ISIFOIMMM OCHOBY [Ijii CAaMOPa3BUTHSI U HeNpephIBHOTO 00pa30oBaHUsl, 1Ie/I0CTHOCTD
0OIIeKy/IbTYPHOT'0, TUYHOCTHOT'O M TI03HABATE/IbHOTO Pa3BUTHS TMUHOCTH 00YUAFOIIMXCS.

OE/IN N3YUYEHUSA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOro Kypca TreoMeTpUM Ha YPOBHE CpefHero o0imiero o0pa3oBaHHS
o0yc/ioB/ieHa TIPaKTUUeCKOW 3HAUMMOCTBIO MeTarpeMeTHbIX W TIpeJMeTHBIX pe3ysbTaTOB
o0yueHHsI TeOMETPUM B HallpaBJIeHUU JTUYHOCTHOTO Pa3BUTHS 00yUaromuxcsi, hoOpMHUPOBaHUS
(byHKIMOHAPHOW MaTeMaTHUeCKOW T'DaMOTHOCTH, W3yueHHUsl APYTUX YueOHBIX JUCIUTUIVH.
Pa3Butrie y 00ydYarOmMXCsl TMPaBUIBHBIX TPEACTaB/I€HUN O CYI[HOCTH W TPOUCXOKAEHUU
reoMeTpUYeCcKrUX abCTpaKLMii, COOTHOILIEHHWH peasbHOTO U U/ieaJbHOr0, XapakTepe OTpa)KeHHst
MaTeMaTUUeCKOW HayKoM sIBJIEHHH U TPOLIeCCOB PeajibHOr0 MUPa, MeCTe TeOMETPUU B CUCTEME
HayK M pOJIM MaTeMaTUUeCKOTO MO/Ie/TUPOBAaHUS B HAyYHOM II03HAHWM W B IpaKTHKe
criocobcTByeT (D OPMUPOBAHWIO HAyYHOTO MHMPOBO33DEHMST YYall[UXCs, a TakKe KadecTB
MBILLIeHYs], He0OXOUMBIX /I/Is1 a/lariTal[ii B COBpeMeHHOM 00I1[ecTBe.

I'eomeTpusi sAB/IsIeTCS OAHMM W3 0a30BbIX IIPEJIMETOB Ha YPOBHE CpeAHero oOIero
oOpa3oBaHus, TaK Kak 00ecrieuMBaeT BO3MOKHOCTb W3y4eHUs KaK AWCLUTIIMH eCTeCTBeHHO-
Hay4YHOU HarpaB/€HHOCTH, TaK U TYMaHUTAPHOW.

Jloruueckoe MblllieHWe, ¢opMupyeMoe TIpU U3yueHUM O0yJaroIMMHUCS MOHSTHUHHBIX
OCHOB T'€OMETPUHM U IIOCTPOEHHWM I[eTIOUKH JIOTUUECKUX YTBEPXKAEHHWH B XOJie peIleHus
reoOMeTpUYeCKUX 3aj/lady, yYMeHUe BBIJBUTaTb W OIPOBEPraTh THUIOTe3bl HEIOCPe[CTBEHHO
WCTIOTb3YIOTCSI TIPDU PellleHWH 3aZiau eCTeCTBeHHO-HAay4YHOro IMK/a, B YaCTHOCTHA W3 Kypca
bU3UKU.

YMeHHe OpPHEeHTUPOBAThCS B IIPOCTPAHCTBE WIrpaeT CYIIeCTBEHHYIO pPOJib BO BCEX
obsiacTsx [esiTesIbHOCTU desioBeKa. OpueHTalUsi uesioBeKa BO BpeMeHH U TPOCTPaHCTBe —
HeoOX0oZMMOe YyC/IOBHE ero CoLuanbHOro ObITHS, ¢opMa OTpakeHUsI OKPY’Kaloll[ero MUpa,
yC/IOBME  YCIIeIIHOrO TI03HAaHUSI UM aKTUBHOrO mpeoOpa3oBaHUsl  IelCTBUTETHHOCTH.
OmneprpoBaHue TIPOCTPAHCTBEHHLIMH 00pa3amMH O0beJUHSIeT pa3Hble BUABI yueOHOU U
TPYZIOBOU JleATeTbHOCTH, SIB/ISIETCS OJHMM M3 TTPO(eCCHOHATBLHO Ba)KHBIX KAauyecTB, MO3TOMY
aKTyajbHa 3a/ladya (OpMUpOBaHUWS y OOYYarOIIMXCS TPOCTPAHCTBEHHOTO MBIIIEHUST KaK
Pa3HOBU/IHOCTA OOpa3HOTO MBIIIJIEHUS] — CYI[eCTBeHHOI0 KOMIIOHEHTa B TIOATOTOBKe K
MPaKTHUUECKOH /IeATe/TbHOCTH TI0 MHOTHM HarlpaBJIeHHUSIM.

Llenb ocBOeHwMs MporpaMMbl yueOHOro Kypca «I'eomeTprsi» Ha 6a30BOM ypoBHe 00ydeHUs
— ob1ijeobpa3oBaresibHOe 1 OOIIEKY/JILTYPHOE Pa3BUTHE OO0OYydYaloOmUXCs uepe3 obecrieueHue
BO3MO>KHOCTU TpHUOOpeTeHrs U MCI0/Ib30BaHUsl CUCTeMaTUUeCKUX TeOMeTpUUYeCcKrX 3HaHUU U



JeVCTBUM, CrielU(UUHBIX TeOMeTPHH, BO3MOXKHOCTH YCIIeIIHOr0 MPOAO/KeHHs 00pa3oBaHuUs
IO CreLuaJbHOCTSIM, He CBS3aHHbIM C MPUKJIaJHbIM UCTO0Ib30BaHUEM FeOMeTPUH.

[TporpaMMa 10 reomeTpyuu Ha 0a30BOM ypOBHe TIpeJHa3HaueHa J/s1 OOyUarol[UXCS
CpeJlHel IIKOJbl, He WCIbIThIBABLIMX 3HAUUTE/IbHbIX 3aTPYyJHEHUM Ha YPOBHE OCHOBHOTO
ob1iero obpa3zoBanusi. Takum obpa3oM, oOyuatolijrecss Ha 6a30BOM ypOBHE [I0/DKHBI OCBOUTh
o011lve MaTeMaTHyeCcKre YMeHHUs], CBsi3aHHbIe CO Crieli(UKON reoMeTpUn U HeoOXoAuMbIe [IIs
JKU3HA B COBpPeMeHHOM oOijectBe. Kpome »3Toro, oHM WMEHT BO3MOXXHOCTh HW3YUHTh
reoMeTpuito 0Oojsiee ray0OKO, ecnM B Aa/ibHeMIlIeM BO3HUKHET HeoOXOAWMOCTh B
reoOMeTpUYEeCKHX 3HAaHUSAX B NMPO(PECCUOHABHOM JesITebHOCTH.

HocTkeHue 11eJT1 0CBOEHUSI TIPOTPAMMBI 00eCTieurBaeTCsi pellieHueM COOTBETCTBYIOLIUX
3agau. [IpvopuTeTHBIMU 3aJauaMyd OCBOeHHUs Kypca «['eomeTpun» Ha 06a30BOM YpOBHe B
10—11 knaccax ABISAOTCA:

e (QopmupoBaHMe TpeJCTaB/leHHs O TeOMeTPUM KaK uaCTM MHUPOBOUW KYJIbTYpPhl U

OCO3HaHUe eé B3aUMOCBSI3U C OKPY’KaloLUM MUPOM;

o (opMUpOBaHHe TIpe/ICTaB/JeHUsT O MHOTOrDaHHUKaX U TejlaX BpallleHHus KakK o
BKHEUIIMX MaTeMaTUueCKUX MOZEJISIX, MO3BOJISIOIIMX OMMUChIBaTh U U3yuaTb Pa3HbIe
sSIBJIEHUST OKPY>Kalo1llero MUpa;

e (QopmupoBaHMe yMeHUs pacliO3HaBaTh Ha YepTeXKax, MOJeIsiX U B pealbHOM MHpe
MHOTOTPaHHUKU U TeJla BpallleHus;

e OBJaJieHMe MeTOJaMU pelleHus 3aJad Ha TIOCTPOeHHsI Ha U300pa)keHHsax
MPOCTPaHCTBEHHBIX (PUTYD;

e (QopmupoBaHME YMEHUSI OMepUpOBaTh OCHOBHBIMU TMOHSTUSIMM O MHOTOTPAaHHUKAaX U
TesiaxX Bpall|eHUs1 U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIaJleHMe aJrOPUTMaMM pelleHusi OCHOBHBIX TUIOB 3azay; (pOpMUpOBaHWE YMeHUs
MPOBOAUTL  HECJIOXKHbIe  JlOKa3aTe/ibHble  pacCyXJeHusi B  XOJe  pelleHus
CTepeoMeTpUUeCKUX 3a/jau U 3a/jau C MIPAaKTUUeCKUM COZlep>KaHUeM;

e pa3BUTHE UHTE/JIEKTYyaJbHBIX M TBOPUYECKHUX CIOCOOHOCTel  oOyuaromuxcs,
M03HAaBaTe/IbHOM aKTUBHOCTH, UCC/Ie/I0BATe/IbCKUX YMEHUN, KpUTUUHOCTH MBIILLIeHHSI;

e (hopmMupoBaHUe (PYHKIMOHA/JBHOW T'PAMOTHOCTH, peeBaHTHOU TreOMeTpUHU: yMeHHe
pacrio3HaBaTh MPOSIB/IEHHMs] TeOMeTPUUeCKUX MOHSATHH, 00beKTOB U 3aKOHOMEPHOCTel B
peasibHbIX JKU3HEHHBIX CUTYaldsX W TIPU M3yUeHWH APYTUX yueOHBIX TIPeMeTOB,
MPOSIB/IEHUS] 3aBUCMMOCTEM W 3aKOHOMEDHOCTeH, (OpMy/aMpoBaTh MUX Ha s3bIKe
reoMeTpud U CO3[aBaTh TreOoMeTpUUecKhue MOJie/ii, TIPUMEHSTb OCBOEHHBIU
reoOMeTpUYeCKW ammapar /[yl pelleHdss [PaKTUKO-OPUeHTHPOBAHHbBIX  3a/au,
VMHTEePNpeTUPOBaTh U OLIeHUBaTh MOJyueHHbIe Pe3y/IbTaThl.

OT/IMYUTeTbHOM 0COOEHHOCTHIO TIPOTPaMMbI SIB/ISIETCS] BK/TFOUEeHHe B KYPC CTepeoMeTpUn

B Havaje ero Wu3yueHHs 3a/lau, pelllaeMblX Ha YpOBHE WHTYUTUBHOIO T[IO3HaHUs, U
oripe/ie/iEHHBIM 00pa3oM opraHu30BaHHasi paboTa Haji HUMH, UTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOI'O MBbIIUIEHUS, CTUMY/IUPYeT TpOTeKaHWe WHTYUTUBHBIX
MpPOLIECCOB, MOTUBHUPYET K JlajbHeNIIeMYy U3yUeHUI0 NpeiMeTa.



[TpennoureHue OTAAETCS HAr/SIAHO-KOHCTPYKTUBHOMY MeTOJy OO0yuyeHUs, TO eCTb
TeopeTUYeCKWe 3HaHWS HMMET B CBOEM OCHOBE YYBCTBEHHOCThb IpeJMETHO-IPaKTUUeCKOU
JeATeJIbHOCTA. Pa3BUTHe TIPOCTPAHCTBEHHBIX TMPeJCTaBJIeHUM Y yuyalluxcsi B Kypce
CTepeoMeTPHH MPOBOIUTCS 3a CUET pellieHus 3aZlau Ha CO3/laHre TIPOCTPaHCTBEeHHBIX 00pa30B U
3a/lau Ha OMeprpoBaHMe TPOCTPAHCTBeHHbIMM oOpa3amu. Co3zpaHuve obpasa TMPOBOAUTCS C
OTOpO¥i Ha HArJIJHOCTh, a OTIepUpOBaHKe 00pa30M — B YCJIOBUSIX OTBJIeUEHUs OT HarJIsiJHOCTH,
MBICJIEHHOTO U3MEHEeHHs ero UCXOAHOT0 COZeprKaHUsl.

OcHOBHBIE  cofepkaresibHble JMHUM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpaHHuKu», «lIpsiMbie ¥ MJIOCKOCTH B IIPOCTPAHCTBe», «Tesa BpalljeHus», «BeKTopsl U
KOOpJIMHAaThl B MpOCTpaHCcTBe». (DopmupOBaHMWe JIOrMYEeCKUX YMEHWM pacrpefenseTcs He
TOJILKO TIO CO/Iep’KaTeTbHbIM JIMHUSM, HO U T10 rojiaM o0yueHHsl Ha YPOBHEe CpeJHEero o0Iero
obpa3oBaHusl.

Copep>kaHve 00pa3oBaHUsl, COOTBETCTBYHOILlee TIpeJMETHBIM pe3y/bTaTaM OCBOEHUs
paboueil MporpaMMbl, pacrpefie/iéeHHbBIM [0 TOoZaM O00ydeHHsi, CTPYKTYPUPOBAHO TaKUM
obpa3oM, uTOOBI OB/aJ/leHHE TeOMeTPUUeCKHMH TIOHSATHUSMHA U HaBBIKAMHM OCYIIeCTBJISIOCH
rocsiefioBaTe/lbHO M TOCTYIaTesbHO, C COOJIO/leHeM TPUHIUIA [PeeMCTBEHHOCTH, UTOOBI
HOBble 3HAHWS BK/IOUAIUCh B OOILIyH0 CUCTEMY TeOMeTpUYecKUX IIpej|CTaBIeHUui
00yuarIIUXCsl, pPacIIUpsis U yriayosisis e€, 06pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha n3yueHue reometrpuu oTBOAUTCA 2 yaca B Hezento B 10 knacce 1 1 vac B Hepesro B 11
KJlacce, BCero 3a JiBa rozia ooyuenus - 102 yueOHBIX yaca.



COAEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTepeoMeTpuM. ToOuka, mpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonssTie 00 aKCMOMAaTHYECKOM IIOCTPOEHUU CTepPeOMeTPHHU: aKCHOMbI CTePEeOMeTpPUM U
C/IeICTBUS U3 HUX.

B3auMHoe pacrionoykeHve MpsiMbIX B TIPOCTPAHCTBeE: TMepeceKarolyecs, rnapasie/bHble
Y CKpellyBaroluecs: npsmele. IlapanienbHOCTh NPSIMBIX M IUIOCKOCTEM B TMPOCTPaHCTBe:
rapasuie/ibHble TMpsIMble B MPOCTPAHCTBE; TapasuleJIbHOCTh TPEX TPSIMBIX; Tapasule/IbHOCTh
NPSIMOM M TUIOCKOCTW. YTJIbI C COHAIpaB/Je€HHbIMU CTOPOHAMM; YrOJ MeXJy TpSIMbIMU B
npoctpaHcTBe. [lapasiienbHOCTh  TIJIOCKOCTEW: Tapasiie/ibHble  TJIOCKOCTH;  CBOMCTBA
napaieslbHbIX IIJIOCKOCTel. [IpocTeuiunie NpOCTpaHCTBeHHblEe (QUIypbl Ha IJIOCKOCTH:
TeTpasAp, Kyb, mapasuienenurei; TOCTPOeHNEe CeUeHUM.

[leprieHAVKY/ISPHOCTh TPAMOU W IUIOCKOCTH: TepPIIeHJWKYJSpHbIe TIpsIMble B
MPOCTPAHCTBe, TMpsiMble Tapajjie/lbHble W TepHeHAUKYJISIpHble K TJIOCKOCTH, IIPU3HAK
MepHeHUKYy/JIAPHOCTH TIPIMOM M IJIOCKOCTH, TeopeMa O IpsIMOM IepHeHAUKYJ/ISIpPHON
TJIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YroJI MeX/y MPSAMOU U TIJIOCKOCTBIO; ABYTPaHHbIA yTOJ,
JIMHEWHBIW yToJl BYTPAaHHOrO yria. [leprieHANKYISIp U HAKJIOHHBIE: PACCTOSIHHE OT TOYKHU [0
MJIOCKOCTH, PAacCTOSSHWE OT TMpsIMOM [0 TJIOCKOCTH, MPOEKUWs (UIypbl Ha IJIOCKOCTb.
[lepneHAUKY/ISAPHOCTE TUIOCKOCTeW: TPU3HAK NepPreHJUKY/ISPHOCTU [BYX IJIOCKOCTEM.
Teopema 0 TpExX nepreHuKYy/isgpax.

MHororpaHHuUKH

[ToHATHME MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTbl MHOIOTDaHHUKA, BBINyK/Ible U
HEBBIIyK/Ible MHOTOIPDAaHHUKY; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas npuv3ma;
TPaHu ¥ OCHOBAHWS TTPU3MBI; TPsiMasi ¥ HaK/IOHHAas TIPU3Mbl; O0KOBast 1 T10/THasi TIOBEPXHOCTh
nipu3mel. [lapanienenvmnes, NpsMOYTO/IbHBIM Tapasulesienunel, U ero ceorcrea. [Tupamuza:
n-yrojibHasi MpamMu/ia, TPaHA U OCHOBaHWe TMpaMHU[bl; OOKOBasi M TOJHasi TIOBEPXHOCTh
NMpaMy/ibl; TIpaBW/IbHAsE W yCeuéHHas MUpaMuzia. OJIEeMEeHThl TPU3Mbl W THPaMU[IbIL.
[IpaBU/IbHBIE MHOTOTPDAaHHUKU: TIOHSATHE TPAaBUIbHOTO MHOTOIDAHHUKA; MPaBU/IbHAs TIpU3Ma
Y MpaBU/IbHasg MUpaMHU/a; MpaBW/IbHAs TPEYrojibHasg INMYMpaMyla U TPaBUWIbHBIM TeTPasAp;
Ky0. IlpeacTaBieHre O MpaBU/IbHBIX MHOTOTPAaHHUKaX: OKTa3/p, AOZAeKasAp W UKOCas3p.
CeueHusi TPU3MbI U MUPAMU/IBIL.

CumMeTpusi B TIPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, TPSIMOM, TIJIOCKOCTH.
O/1eMeHTbl CAMMETPHUM B NMpaMUax, Napasuiesienurne/iax, NpaBUIbHbIX MHOTOIPaHHUKAX.

BbruricieHre 37eMeHTOB MHOTOTDaHHMKOB: péOpa, [JuaroHand, yribl. [lnomans
OOKOBOI TIOBEpXHOCTH U TIOJTHOW TIOBEPXHOCTH TIPSMOM TMPU3MBbI, TUIOIIAZb OCHOBaHUM,
TeopeMa O OOKOBOM ITOBEPXHOCTU TIPSIMOM TIpU3MbL. [lomiagr GOKOBOM IMOBEPXHOCTU U
TIOBEPXHOCTH TPaBUJIbHOW MUPaMU/bL, TeOpeMa O TIJIOLIAIA yCeuéHHOM nupaMubl. [ToHaTre
00 00Béme. O6BEM MUPaMU/IbI, PHU3MBI.



[TomobHbie Tesma B mpocTpaHcTBe. COOTHOIIEHUSI MEXIY TUIOMIAZsMH TIOBEPXHOCTEM,
06bEéMamu TI0ZI0OHBIX Tel.

11 K/TACC

Tea BpaleHus

LumHgpuueckass TIOBEPXHOCTb, 0Opa3yroliue LUINHAPUUECKON TTOBEpXHOCTH, OCh
L[WIWHIPDUUECKOW ToBepxXHOCTH. LluauHAp: ocHoBaHMs UM OOKOBasi TTOBEPXHOCTD,
obpa3ytolijasi ¥ 0Ch; TUIOIaib O0KOBOM M TIOJTHOM MOBEPXHOCTH.

KoHunueckasi TOBepXHOCTh, 00pa3yrole KOHHYeCKOW TMOBEPXHOCTH, OCb W BepIIHHA
KOHMYeCKol TioBepxHOCTH. KoHyc: ocHOBaHHWe M BepiliMiHa, oOpa3yrolljasi U OCh; TUIOMIA/lb
OOKOBOM | TIO/THOM MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 0Opa3yroliyie ¥ BbICOTAa; OCHOBAHUS U
6oKOBasi TOBEPXHOCTb.

Cdepa v map: UeHTp, paguyc, AuameTp; IJIOLa/b MOBEPXHOCTU cdepbl. B3anmHoe
pacroJjio’keHue cepbl U MJIOCKOCTH; KacaTe/ibHask TVIOCKOCTh K cdepe; Tioijab chepsbl.

M306pakeHue Tes BpalljeHUsl Ha TIJIOCKOCTH. Pa3BépTKa LIWIMH/Pa U KOHYCa.

KoM06uHaliuy Tes BpailleHUsi U MHOTOT'PaHHUKOB. MHOTOTPaHHUK, OIMCAHHBIM OKOJIO
cdepsl; cepa, BrivicaHHasi B MHOTOTPAHHUK, WK TeJI0 BpallleHusl.

[TonssTie 06 o0béme. OCHOBHBIE CBOWMCTBAa 00BEMOB Ten. TeopemMa 06 00BbEMe
TIPSIMOYTOJILHOTO Tapasiiesienuresa u ciaefcTBus u3 Heé. O0béM LUIMHAPA, KoHyca. O0bEM
11apa v miowazb cepsl.

[TomobHbie Tesma B mpocTpaHcTBe. COOTHOIIEHUSI MEXIY TUIOMIAZsIMH TIOBEPXHOCTEM,
00bEMaMH TTOA0OHBIX Te.

CeueHuss UWIMHApa (MapaiiesibHO W TepreHAUKY/ISIPHO OCH), CeueHMs KOHyca
(mapassieslbHOe OCHOBaHUIO U MPOXO/slijee uepe3 BepllrHY), CeueHus 11apa.

BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctd ¥ B TipocTtpaHcTBe. CJiO)KeHHWe ¥ BbIUWTAaHHE BEKTOPOB.
YMHOKeHWe BeKTOpa Ha uMciio. Pa3no)keHue BeKTOpa 10 TPEM HeKOMILJIaHApPHBIM BEKTOPaM.
[TpaBuno mapasnenenurea. PemeHue 3a/1au, CBSI3aHHBIX C TIPUMEHEHHEM TPaBUII IeUCTBUI
c BekTopamu. [IpsiMoyronbHasi cucTeMa KOOpAMHAT B MpocTpaHCcTBe. KoopAuHaThl BeKToOpa.
[TpocTeiimye 3aziauy B KOOpJWHATaX. YTOJ MeXAy BekKTopamu. CKassipHOe TpOoM3Be/ieHre
BEeKTOPOB. BrIuniciieHre yryioB MeXAy NPsSMbIMH U TJIOCKOCTSMUA. KOoOpAWHATHO-BEKTOPHBIH
MeTO/I TIPH pellleHHH TeOMeTPUUYeCKHX 3a/jau.



IVNIAHUPYEMBIE PE3YJ/IbTATBI
JINMHHOCTHBIE PE3YJ/IbTATHI

JINUHOCTHBIE pe3yJ/bTaThl OCBOEHHS TPOTpaMMbl yueOHOro mpeamera «MareMaTHKa»
XapaKTepU3yHTCS:

I'paxxpaHckoe BocriuTaHue:

c(OpMHUPOBAHHOCTBIO TPaXKAAHCKOW TIO3WIMM OO0yuarolerocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO UJieHa POCCUMCKOro 0OIIecTBa, Iipe/iCTaB/ieHeM O MaTeMaTUUeCKUX OCHOBaX
(YHKIIMOHMPOBAHUSI Pa3/IMYHbIX CTPYKTYp, SIBJIEHWH, TIpPOLeAyp TpaXkJaHCKOro obiiecTBa
(BBIOOpPBI, OMPOCHI W TP.), YMEHHEM B3aMMOJEMCTBOBATh C COLMATbHBIMH HWHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKLIUSIMU U Ha3HAUEHUEM.

ITaTpuoTHUecKoe BOCIIUTaHUE:

c(hOpMHPOBAaHHOCTbIO POCCUMCKOMN TPaK[JaHCKOW UJAEHTUYHOCTH, YBa)KeHUsI K TMPOILLLJIOMY
M HaCTOSIeMy POCCHUHWCKOM MaTeMaTHUKH, LIeHHOCTHbIM OTHOIIEHWeM K [OCTHKEeHUSIM
POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTHYeCKOW IIKOJbI, K MCIO/b30BaHUI0 3TUX
JNOCTW)KEeHUM B IPYTUX HayKaX, TeXHOJIOTUSX, chepaXx SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHWEM [JyXOBHBIX I|€HHOCTE€H POCCUMCKOTO Hapoja; C(HPOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, STUUECKOr0 MOBEeeHUs], CBSI3aHHOTO C MPAaKTUYeCKUM NPUMEeHeHUueM
NOCTW)KEHWM HayKU U JesiTeJIbHOCTBH YUEHOr0; OCO3HAHWEM JIMYHOIO BKJIaZa B MOCTPOEHHe
yCTOMUMBOTO OyayIero.

JcTeTuecKoe BOCIUTaHHe:

5CTeTUYECKUMM  OTHOLIEeHWeM K MWDy, BK/IHOUYash 3CTeTUKY  MaTeMaThueCKUX
3aKOHOMEpPHOCTeM, O0OBeKTOB, 3a/au, peIIleHul, pacCy>KJeHH; BOCITPUMMYMBOCTBIO K
MaTeMaTUYeCKUM acIieKTaM pas/IMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 yYMeHHUsI TIPUMEHSITh MaTeMaTHuecKrhe 3HaHusi B UHTepecax
310pOBOr0 U Oe30macHOro oOpasa >KW3HW, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3/I0pPOBBIO
(3mopoBoe muTaHUe, cOanaHCHPOBAHHBIN PE)XUM 3aHATHN W OT/bIXa, peryJisipHas ¢u3nueckas
aKTUBHOCTB); (DU3MUECKOT0 COBEPIIIEHCTBOBAHMS, TIPU 3aHATUSIX CIIOPTHBHO-03/10POBUTE/ILHOU
JesITe/IbHOCTBIO.

TpyaoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHEM L[eHHOCTH TPYAOJ00us; WHTepecoM K pa3/MuHbIM
chepam npodeccuoHaIbHOM AesiTeTbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOM U €€ TIPUI0’KeHUSIMU,
yMeHHeM COBepIllaTh OCO3HaHHBIA BbIOOp Oyayieli mnpodeccu U peayM30BLIBAThH
CcOOCTBeHHBIE >KHM3HEHHbIe TIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4ecKOMY
0o0pa3oBaHUI0 U caM00Opa30BaHUIO Ha TMPOTSHKEHUM BCel KU3HU; TOTOBHOCTHIO K aKTUBHOMY
y4acTHIO B pellleHUM MPaKTUUeCKUX 3a/lau MaTeMaTU4eCcKOW HarpaBIeHHOCTH.

IKOJIOrMYecKoe BOCIIUTaHUe:

c(hOpPMUPOBAHHOCTBIO 3KOJIOTMYECKOW KYJIbTYpPbl, MOHMMaHWeM B/IUSIHUS COLIMA/IbHO-
5KOHOMHUUYECKMX TPOLIeCCOB Ha COCTOSIHME MNPUPOJHOM W COLMAJBbHOU Cpefibl, OCO3HAHWEM



riobanbHOrO  XapakTepa 3KOJIOTUUECKHWX TpoOsieM; oOpueHTalueld Ha TpUMeHeHUe
MaTeMaTHUUeCKWUX 3HaHWM Jijisl pellleHus 3a/iau B 00/1aCTh OKpY’Karollleil cpefibl, TJIaHUPOBaHUS
MOCTYNKOB U OL|EHKH UX BO3MOXXHBIX ITOC/IEe/CTBUH [/l OKPY>KatoIllel Cpe/ibl.

IleHHOCTH HAyYHOTr0 MO3HAHMA: _

c(OpMUPOBAHHOCTbIO MMPOBO33pEHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YDOBHIO
Pa3BUTHS HAYKU U OOII[eCTBEHHOM MPAKTUKH, IOHUMaHHeM MaTeMaTUuecKol HayKH Kak cdepsl
yesioBeYeCKOH JlesTe/IbHOCTH, 3TAaloB e€ pa3BUTUS M 3HAUMMOCTH Ji/1s1 Pa3BUTHUS LIMBUIM3aLIWY;
OBJIaZleHWeM SI3bIKOM MaTeMaTMKU M MaTeMaTH4yecKOW KyJ/IbTypOMl Kak CpeJCTBOM I103HaHUS
MHUDa; TOTOBHOCTbIO OCYILECTB/SITh TPOEKTHYIO M HCC/e/0BaTe/IbCKYyI JesTe/lbHOCTb
VHAWBU/Iya/lIbHO U B TPYIIIe.

METAIIPEJMETHBIE PE3YJ/IBTATbBI

MeTtanpeiMeTHble  pe3y/bTaThl ~ OCBOEHHS  MporpaMMbl  ydyeOHOTO  TpeameTa
«MaTemaThKa»  XapaKTepHU3YIOTCSl OBJ/IaJ[eHHEM YHHBEpCA/lbHBIMH  NO3HAB8ame/ibHbIMU
delicmeusiMu,  YHUBEpPCANbHbIMU  KOMMYHUKAMUBHbIMU  OelicmeusiMu,  yHUBepCA/bHbIMU
pe2yasimugHbIMU OeliCmeusimMu.

1) YHueepcanbHbie no3Haeame ibHble deticmeusi, obecneuusarom ¢popmuposaHue 6a3o8bix
KO2HUMUBHbIX npoyeccos obyuarowjuxcs (ocgoeHue Memooo8 NO3HAHUS OKpyMicaiouwe2o0 mMupd;
npumeHeHue /02u4ecKux, uccaedosamenbCKux onepayutl, ymeHutl pabomams ¢ uHgpopmayueti).

Ba3oBble JIorTHYeCKHe IefCTBHS:

e BBISB/IATh W XapaKTepH30BaTh CYII[eCTBEHHbIE TIPU3HAKU MaTeMaTHUUeCKUX OOBEKTOB,
TIOHSITUM, OTHOILIEHWUH MeXKIy TOHATUSMU; (HOPMYIMPOBATh OIpeielieHUs TTOHSITHIA;
yCTaHaB/IMBaTh CYI|eCTBeHHbIN MPHU3HAK K/lacCU(HUKAIMY, OCHOBAHUS i 000011jeHus
1 CPaBHEHUSI, KpUTEPHUH MMPOBOAMMOr0 aHa/IN3a;

e BOCIIPUHMUMaTh, (OPMYIMPOBaTh U TNMPe0bpa3oBbIBATh CYXKAEHUS: yTBEPAUTE/bHbIE U
OTpUIiaTe/IbHbIe, eIMHUYHBIE, YaCTHBIE 1 OOIIHe; YCIOBHEIE;

e BBISB/IATH MaTeMaTUUECKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTHUBOPEUHs B (PaKTax,
JNAHHBLIX, HAOMIOJEHUSX W YTBEPXKAEHUSX; Tpe/jiaraTb KPUTEPUU [Ji BBISIBICHHS
3aKOHOMEPHOCTEW U MPOTUBOPEUNU;

e JleflaTb BBIBOJBI C WCIIO/b30BAaHUEM 3aKOHOB JIOTMKH, JIeAYKTUBHBIX W WHAYKTHBHBIX
YMO3aK/TIOUeHN, YMO3aK/TIoueHHUH 110 aHa/IOTHH;

e TIPOBOAUTH CAMOCTOSITE/ILHO /I0Ka3aTe/IbCTBA MaTeMAaTUUeCKUX YTBEPKAeHHH (TTpsMbIe
W OT TIPOTUBHOIO), BBICTpAaWBaTh apryMeHTal[dl0, TPUBOJUTbL TPHUMEPhl |
KOHTPITPUMEpPHI; 000CHOBBIBAaTh COOCTBEHHBIE CY)K/IEHHS 1 BBIBO/IBI;

e BbIOMpaTh criocob peiieHWss yueOHOUM 3afjaur (CpaBHMBAaThb HECKOJBKO BapUAHTOB
pellieHys], BbIOMpaTh HanOoJIee TIOAXOASIINNA C YUYETOM CaMOCTOSITE/TbHO BbIJeMeHHBIX
KpUTEpUER).

Ba3oBbIe Hcc/Iei0BaTe/IbCKHE AeHCTBHS:

e WCIIO/b30BaTb  BOMpPOCHI  KaK  HMCC/Ie[OBATeNbCKANA  WHCTPYMEHT  ITO3HAHUS;
hopMyIMpoBaTh BOMPOCHI, (DUKCHPYIOIHe IMPOTUBOpeUHe, ITpobemMy, yCTaHaB/IMBATh



HCKOMOe U JaHHOe, (OpPMHPOBATh THIIOTE3y, apryMeHTHPOBaTh CBOIO ITIO3HIIHIO,
MHEHHUE;

MPOBOJIUTh CAMOCTOSITE/IbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HWCC/Ie[lOBaHUE TI0
yCTAHOBJIEHUIO 0COOEHHOCTeM MaTeMaTHUecKoro oO0beKTa, SBJEeHHUs, TIpoIiecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXKy 00beKTaMH, SIBJIEHUSIMH, ITPOLIeCCaMHU;
camMoCToSITe/IbHO  opmy/upoBaTh 0000IeHUsT W BBIBOABI 10  pe3y/bTaTaM
NPOBE/IEHHOT0 HAO/MIO/IeHUs], UCC/IeIOBaHMs], OL[eHUBATh [JOCTOBEPHOCTD ITOJTyUYe€HHbBIX
pe3y/IbTaToB, BLIBOZOB U 0000ITeHNA;

MIPOrHO3UPOBATh BO3MOKHOE pa3BUTHeE ITPOLIeCCa, a TAKXKE BBIZIBUTATD TTPETTOI0KEHHUS
0 €ro Pa3BUTHH B HOBBLIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISIB/ISITH AeULIUTEI UHPOPMAI|H, JaHHBIX, HEOOXOAUMBIX A/ OTBeTa Ha BOMPOC U
JJ/1s1 pellieHus1 3a/lauy;

BbIOMpaTh WMH(OPMAIMI0 HW3 HCTOUYHHUKOB PA3/IMUHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTeMaTU3UPOBaTh U MHTEPHPeTUPOBaTh MH(OPMALMI0 Pa3/MUHbIX BUOB U (HoOpMm
TNpe/iCTaB/IeHuSI;

CTPYKTYpUpOBaTh UHGOpPMal[MI0, TpeJCTaB/isiTh €€ B pa3UuHbIX (Qopmax,
W/UTFOCTPUPOBATh rpaduuecky;

OLleHUBaTh HAJ&KHOCTb MH(GOPMAlMM TI0 CaMOCTOSATE/NbHO C(OpPMYJ/IMPOBaHHBIM
KpPUTEPUSIM.

2) YHueepca/nbHble KOMMyHUKa@mMueHble Oelicmeusi, obecneuugaiom cphopmupo8aHHOCMb
COYUA/IbHbIX HABBIKOB 0OYUAOUWJUXCHL.
Oouenue:

BOCIIPUHUMATh U (DOPMYJIUPOBaTh CY>KJEHUs B COOTBETCTBUU C YCJIOBUSIMU U LI€ISIMH
oO0ITleHUs; SICHO, TOYHO, T'DaMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHHS B YCTHBIX U
MTUCHbMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS 110 X0y PellleHus 3a/laul, KOMMEHTUPOBATh
TIOJTyYeHHBIN pe3yJ/IbTar;

B Xozie 006Cy)XIeHHs 3a/laBaTh BOIIPOCHI T10 CYITIeCTBY 00Cy»XKIaeMoi TeMbl, IPO0/IeMbI,
pelllaeMol  3a/laud, BbICKA3blBaTh WJ/I€H, HaljeJIeHHble Ha TOMCK  peIleHus;
COTIOCTABJ/IATD CBOW CYXKIEHHS C CYXAEHUSMH [JPYrUX YYaCTHHUKOB [Uajora,
0OHapy’)KHUBaTh pa3/iMuMe U CXOZCTBO TMO3UIIUI; B KOPPEKTHOU dhopme GhopMyIMpOBATh
pa3HOTJ/Iacusl, CBOU BO3PaKEHUSI;

TIPe/ICTaB/ISITh pe3y/bTaThl PeIlleHHs 3a7jaui, SKCIIepUMeHTa, UCC/Ie[JOBaHMUs, ITPOEKTa;
CaMOCTOSITeJTbHO BbIOMpaTh (hopMaT BBICTYIUIEHWS C yUETOM 3a/au Ipe3eHTal[ud U
0COOEeHHOCTeN ayAUTOPUHU.

CoTpyaHn4yecTBO:

MOHMMAaThb W WCIO/h30BaTh INPEUMYIIIeCTBA KOMaHAHOWM W WHIWUBUAYANbHOW pabOTHI
NIpU  pellleHWd YueOHBIX 3a/lay; TMPUHUMATh IieJib COBMECTHOM [lesATebHOCTH,
TIaHAPOBATh OPraHM3allii0 COBMECTHOM paboThbl, pacrpefensTh BHAbI paboT,
JIOTOBApUBAaTLCsA, OOCYXKJaThb TPOIeCC W pe3ysbTaT paboThl; 00001aTh MHEHHS
HEeCKOJIbKUX JTFO/Iel;



e yYacTBOBaThb B IPyNnoBbiX opMax paboTsl (00CyxaeHUs, 0OMeH MHeHUH, «MO3rOBbIe
IITYPMbI» U WHBIE); BBITIOJHATH CBOIO YaCTh paboThI U KOOPAUHHUPOBAThH CBOM [1€HCTBUS
C APYTMMH ujleHaMU KOMaH/IbI; OlleHMBaTh KaueCTBO CBOETO BKJ/a/la B OOIIMA MPOAYKT
110 KpUTepUsiM, C(POPMYJIMPOBAaHHBIM YUaCTHUKAMU B3aUMOJENCTBUSI.

3) YHuueepcanbHble pe2ynasimueHble Oelicmgus, obecneuusaiom opmupogaHue

CMbICA108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUYHOCMU.

Camoopranuszanus:

e COCTaBJSATH I/1aH, aITOPUTM DellieHus 3aZlaud, BbIOMPATh CrI0Co6 peliieHus C yUéToM
MMEFOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBaTh 1
KOPPEeKTUPOBATh BapUaHTHI PellieHrH C yUéTOM HOBOW MH(OpPMaLUH.

CaMOKOHTPO/IBb:

e B/a/leTb HaBblKaMK [103HaBaTe/JbHOW pedeKCUM KakK OCO3HaHUSI COBEpILaeMbIX
JEeNCTBUM U MBIC/IMTE/bHBIX TIPOLIECCOB, WX Ppe3y/bTaTOB; BJafieTb Criocobamu
CaMOIpPOBEPKH, CaMOKOHTPOJII TpoLiecca M pe3y/bTaTa pelleHusi MaTeMaTH4eCcKou
3a/1auy;

e TMpeJBUIeTb TPYAHOCTH, KOTOPble MOT'YT BO3HHMKHYTb MPU peLIeHWU 3a/aud, BHOCHUTb
KODPEeKTHBHI B [leiTe/lbHOCTh Ha OCHOBe HOBBIX OOCTOSATENbCTB, JAAHHBIX, Hal/IleHHbIX
OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OIleHMBATh COOTBETCTBHE pe3yabTaTa LieJld W YCJAOBUSM, OOBSICHATH MPUUNHBI
JNOCTYKeHUS] WX HeJOCTV)KeHUS pe3y/bTaTOB [esiTe/IbHOCTH, HAaXOAWTh OIIUOKY,
JlaBaTh OLIeHKY PUOOpPETEHHOMY OIIBITY.

IIPEAMETHDBIE PE3YJ/IBTATDI
10 K/TACC

OreprpoBaTh MOHATUSAMU: TOUKA, IpsMasi, TIJI0CKOCTb.

[TpuMeHSIT> aKCHOMBI CTEPEOMETPHH U CJIeZICTBUS U3 HUX TIPH PEIIeHNH TeOMeTPUUeCKHUX
3a/1au.

OnepupoBaTh TMOHATUSIMU: TlapajuieIbHOCTh U TEepPIeHAUKYISIPHOCTb TMpsSMbIX U
IVZIOCKOCTEH.

KnaccuduiypoBatk B3auMHOe pacIiosioyKeHUe NMPSIMbIX U TJIOCKOCTeM B TIPOCTPAHCTRBe.

OnepupoBaTh TOHATUSMM: [ABYTPaHHBIM yroji, TpaHW [BYTPaHHOTO yrja, pebpo
JIBYTPAHHOTO yTJia; TMHEeNHbBIN Yo/ ABYTPaHHOIO yIJIa; FPajlyCHasi Mepa JIByrpaHHOrO yrJia.

OnepupoBaTh TMOHSITUSIMUA: MHOTOTDAHHUK, BBbIMYK/bIA W HEBBIMYK/bl MHOTOIDAHHUK,
371eMeHTbl MHOTOTpaHHHMKa, ITPaBU/IbHbI MHOT'OTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE€ BW/IbI MHOTOTPaHHHKOB (IMMpaMu/ia; TPU3Ma, TMPSMOYTO/IbHbIN
napasuiesienurnesi, Kyo).

KnaccudunmpoBat MHOTOTPAaHHHUKM, BbIOMpasi OCHOBAHHSL [ KjacCUMUKAI[UN
(BBIMMYK/IbIE W HEBBINYK/Ible MHOTOTPAHHMKH; IIPaBU/IbHbIE MHOTOTPAaHHUKH; TIpsMble U
HaK/IOHHBIE TIPH3MBbI, TIapasiie/IeluIe ibl).

OmnepupoBaTh MOHSATHUSAMU: CEeKYIllast IJIOCKOCTh, CeueHre MHOT'OrPaHHUKOB.



OOBSICHATH TIPUHIIUIIBI TIOCTPOEHHS CeUeHUH, UCTI0/b3YsI MEeTO/, CJIe/[0B.

CTpouth ceueHUsi MHOIOTPDAHHUKOB METO/IOM CJIeZIOB, BBITIOJIHATH (BBIHOCHBIE) TIJIOCKUE
yepTeXXW U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemath 3aZlaud Ha HaxXOXK[IeHWe TeOMeTpUYeCKWX BeJMUrMH 110 obpasiam Wiu
a/irOpUTMaM, TPUMEHsIST W3BeCTHble aHA/JMTHYeCKWe MeTO/[bl TIPU pellleHWH CTaHJapTHBIX
MaTeMaTUYeCKUX 3aZlau Ha BbIUYMCIEHWE PacCTOSIHUM MeXXJy ABYMSI TOUKaMU, OT TOUKU 0
MIPSIMOM, OT TOUKU [I0 TJIOCKOCTH, MEX/Y CKPeIUBAIOLIMMUCS NPSIMbIMHU.

Pemath 3aZiaud Ha Haxo)K[IeHWe TeOMeTpUYeCKWX BeJMUrMH 110 obpa3iam Wiu
a/ifOpUTMaM, TPUMEHsIST W3BeCTHble aHA/JMTHYeCKWe MeTO/[bl TIPU pellleHWH CTaHJapTHBIX
MaTeMaTUYeCcKUX 3aj/lau Ha BbIYMC/IEHHE YIJIOB MEXK/Yy CKPeIlUBarOIUMUCS TPSIMbIMU, MEXIY
TIPSIMOM U TIJIOCKOCTBI0, MEXXAY TJIOCKOCTSIMH, IBYTPaHHbBIX YTJ/IOB.

Bbruncasite 06bEMBI U TIIOIAANA TTIOBEPXHOCTeH MHOTOIPAaHHUMKOB (TIpM3Ma, NTMpaMuia) C
npuMeHeHHeM (OPMYJI; BBIUMC/IATH COOTHOILIEHWS MEXy TIUIOIIQ/ISIMM TIOBEPXHOCTeM,
00BEMaMH ITO0OHBIX MHOTOT'PaHHUKOB.

OnepupoBaTh TMOHATUSIMU: CHMMETpDHsI B TIPOCTPAHCTBE; I1[€HTP, OCb M ILJIOCKOCTb
CUMMEeTPHH; [IeHTP, OCb U TJIOCKOCTb CHMMEeTPUU (PUTYPHI.

M3BnekaTh, TTpeo0pa30BbIBaTh U MHTEPIIPETUPOBATh UH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruueckux Gurypax, rnpejicTaBeHHYI Ha uepTexkax U PUCYHKaX.

[TpuMmeHATb TeoMeTpuueckre akThl [Ji pellieHus CTepeoMeTpPUUeCKUx 3afad,
TIpe/ITo/IaraloIuX HEeCKObKO 11aroB pelleHus, eC/iv yC/IOBUSI TIPUMeHeHUs 3aZlaHbl B SIBHOMU
dbopwme.

[TpuMeHsITL TpOCTeMilvie NporpaMMHbie CpeJiICTBa M 3/1eKTPOHHO-KOMMYHHUKAI[MOHHbIe
CUCTEMBI PU PellieHUH CTepeoMeTpUUeCKUX 3a/1au.

[TpuBogUTL MpHUMEPbl MaTeMaTHYeCKWX 3aKOHOMEDHOCTeW B TpUPOZie U JKU3HH,
pacro3HaBaTh TIPOsIB/IeHNe 3aKOHOB TeOMeTPHH B UCKYCCTBE.

[TpuMeHsITh MOyueHHble 3HAaHWS Ha TpaKTUKe: aHa/lM3UpOBaTh peajibHble CUTYyalluu U
NMPUMEHATb M3yUeHHble TIOHSATUS B  TIPOI[ecCce TIOMCKa pelleHus MaTeMaTUueCKd
copMy/IMpOBaHHOM MpoO/eMbl, MOJIeTMPOBaTh peajibHble CUTYalluM Ha $Si3bIKe T'eOMeTpUH,
HCCe/loBaTh TIOCTPOEHHbIE MOJIe/I C WCIIO/Ib30BaHWEM TeOMeTPUUeCKUX TIOHSATHN U TeopeM,
amnrapata anreOpbl; peliaTh IpaKTAYeCKWe 3a/auM, CBSi3aHHble C  HaxXOXKAeHUeM
reoMeTpUYeCcKrUX BeTUUUH.

11 KJTACC

OnepupoBathb TIOHATUSIMU: L[ATMH/IpUYecKast MOBEPXHOCTB, obpasyrorye
[[WIMHIPUUECKOW TIOBEPXHOCTH; LWIMHAD; KOHWUeCKas TIOBEpXHOCTh, oOpa3yroriue
KOHHUYEeCKOM TTOBEPXHOCTH, KOHYC; cC(pepruecKasi TOBEpPXHOCTb.

Pacnio3HaBath Tena BpailieHus (LWJIUH/P, KOHYC, cdepa U 11ap).

OOBACHATD CTIOCOOBI TIOSTyUeHUS TeJT BPALl[eHHS.

KnaccuguimpoBaTk B3aMMHOe pacrosioykeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHSATHUSMU: 11IAPOBOM CErMeHT, OCHOBaHME CermMeHTa, BbICOTa CermMeHTa;
1IapOBOM CJIOM, OCHOBaHKeE I11apOBOT0 CJIOs, BbICOTA IIaPOBOI0 CJI0S; IIapOBOM CEKTOP.



BbIuncisiTh 00bEMBI M TIJIOIAIA TIOBEPXHOCTEH TesT BpaIlieHHs], TeOMeTPUUECKUX Tesl C
rpuMeHeHueM (HOpMyI.

OnepupoBaTh TOHSATHUSMUA: MHOTOTPAHHHWK, BIMCAHHBIA B Chepy M OIMMCAHHBLIM OKOJIO
cdepsr; cdepa, BrMcaHHasi B MHOTOTPaHHUK WX TeJI0 BpaIljeHusl.

BbIUMC/ISAITE COOTHOIIIEHHST MEXY TIIOMaAsMUA TTOBEPXHOCTeH U 00BEMaMM TO00HBIX
TeJl.

M3060pakath u3yuaeMble (GHUTYPhl OT PYKU UM C TPUMEHEHHEeM MPOCTBIX UYepTEXHBIX
WHCTPYMEHTOB.

BbITNoTHATE (BBIHOCHBIE) TUIOCKHE UEPTEXXH M3 PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYP: BUJ
CBepXy, COOKY, CHM3Y; CTPOUThL CEeUEHHs TeJl BpallleHHsl.

V3BneKaTh, HMHTEPIPETUPOBATh 1 IpeoOpa30BbIBaTh MH(POPMALHIO O IMPOCTPAHCTBEHHBIX
reoMeTpruUecKrx GuUrypax, rpeicTaBJeHHYI0 Ha UepTeXkaxX U PUCYHKaX.

OmneprpoBaTh MOHITHEM BEKTODP B POCTPAHCTBE.

BLITIOSTHATE [IEHCTBUS C/IO’KEHUSI BEKTOPOB, BLIUUTAHMUSI BEKTOPOB U YMHOXKEHUsI BEKTOPA
Ha YHCJI0, 00BSACHATH, KAKUMU CBOMCTBAMM OHU 00/1a/Iaf0T.

[TpuMeHSITb TIPaBUJIO TIapauie/ienuIeza.

OmneprpoBaTh TOHATHSMH: [1€KapTOBbI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOODPJAWHAThl BEKTOPA, VIO MEXKAY BEKTOpaMH, CKa/sspHOe
TIPOM3Be/IeHHe BeKTOPOB, KOJIJTHHEapHbIe ¥ KOMITJIaHAPHBIE BEKTOPKI.

HaxoguTb cyMMy BEKTOPOB U TTPOM3Be/leHHe BEKTOPa Ha UKC/IO0, YTOJl MEXKy BEeKTOpaMH,
CKa/IsIpHOe TTpOU3BeZieHre, PACK/IabIBaTh BEKTOP M0 ABYM HEKOJUTHHEAPHBIM BEKTOpPaM.

3ajaBaTh MJIOCKOCTb ypaBHEHNEM B ZIeKapTOBOM CHCTeMe KOOP/WHAT.

[TpumeHsiTb TeoMeTpuueckre (akThl [Js PpeIIeHus CTepeoMeTPUYeCcKHX  3afad,
TIPeIITo/IaraloX HeCKOMBKO IIIaroB peIieHus, eC/ii yC/IOBUs TIPUMEeHeHHUs 3a/laHbl B SIBHOM
dbopwme.

Periath mpocTeiiiiiie reoMeTprUUeCKUe 3alaul Ha MpUMeHeHHe BeKTOPHO-KOOPAWHATHOTO
MeTOo/a.

Pemnath 3a7auyd Ha /I0Ka3aTe/JbCTBO MAaTeMaTHUECKMX OTHOIIEHUM M HaXO0XKIEeHHe
reoMeTpUUYECKHX BEJIMUMH I10 00pa3riaM WM aJrOpUTMaM, TIPUMEHsIST U3BECTHBIE MEeTObI TIPU
pellleHUM CTaHJAPTHBIX MaTeMaTUUeCKHX 3a/iau.

[TpuMeHSITL TIPOCTeMINe MNporpaMMHBIE CpPeACTBAa U 3/eKTPOHHO-KOMMYHHKAIJHOHHBIE
CUCTEMBI TTPY PeIlIeHNH CTePeOMEeTPUUeCKUX 3a/1ad.

[TpyBOgWTE MpPUMEPBl MaTeMaTUYeCKHUX 3aKOHOMEPHOCTEH B TPUPOZe U JKU3HH,
pacIio3HaBaTh IIPOsIB/IeEHHE 3aKOHOB I'eOMETPHUH B UCKYCCTBE.

[TpuMeHSIT> MOyueHHbIe 3HAHWS Ha IMpPaKTHKe: aHa/IM3WpOBaTh peajibHble CHUTyallMH U
MPUMEHSITb ~ M3yUeHHbIe TIOHSATHS B  IIpollecce TIOMCKAa  peIleHrs MaTeMaTH4eCKH
chopMy/IIPOBaHHOM MpO6/IEMBI, MO/IeTMPOBAaTh peayibHble CUTYaIliM Ha SI3bIKe T'eOMETpUH,
HCC/Ie[IoBaTh TIOCTPOEHHBbIE MO/ C WCII0/Ib30BaHHEM TeOMeTPHUUECKUX TOHSTHH U TeOpeM,
ammapara  anreOpel; pemiaTh ITPAaKTUYECKHWe  3aJlaud, CBS3aHHbIe C  HaxXOXKJeHHUeM
reoMeTPpUUEeCKHX BeJTUUMH.



TEMATHNYECKOE IVNTAHVNPOBAHUE

10 KJIACC
KosmmuecTBO uacos JJ/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NporpamMMsbI Bcero KonTponkHbt IpakTideckue oOpa3oBare/IbHbIE
e paboTsI pPadoThI pecypen1
1 BBeneHue B cTepeoMeTpHio 10
) [TpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBe. 1 1
[TapanienbHOCTE MPSIMBIX U TIJIOCKOCTEN
3 HepneH,qHIEynﬂpHOCTb MPSIMBIX U 1
MJIOCKOCTeN
4 Y16l MeXAY NPSIMBIMU U TIJIOCKOCTSIMUA 10 1
5 MHororpaHHuKU 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHUE: CeueHNs, paCCTOSHUSA U YIJIbI 1
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 5 0




11 K/TACC

KosimuecTBo uacoB O/1eKTpoHHbIE

HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue

NMPOrpaMmsbI Bcero oOpa3oBare/ibHbIE

e paboTbI paboThI
pecypchbl

Tesa BpaleHus 12

OOBEMBI TET 5 1

BekTopbl 1 KOOPAUHATHI B TIPOCTPAHCTBE 10 1

[ToBTOpEHUE, 0600ITIEHNE, . 1

cucTeMaTU3alysl 3HaHUM
OBIIEE KOJITMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
Ko/mmuecTBo yacos JJIEKTPOHHBIe
No ara U(ppoBbIe
n/n Tema ypoka Bcero Kourposeubie | pakTuiecku §3yqem/m I(;lﬁ[()l::lI;OBaTEJILHbIe
padoThI e padoTbI pecypesI
OCHOBHBIE IOHATUSI CTEPEOMETPUM: TOUKA, MpsiMas,
1 TUIOCKOCTB, TTPOCTPAHCTBO. [IpaBuia n3obpakeHust Ha 1
PUCYHKaX: N300pa>keHHs TVIOCKOCTeH, Mapasiie/bHbIX
MpsIMbIX (OTPE3KOB), CepeIMHbI OTpe3Ka
5 [TonsiTHA: NepecekaroLecs MI0CKOCTH, 1
repeceKaroluecs npsmasi ¥ Ia0CKOCTb
3 [ToHsTHA: NepeceKaroLecs MI0CKOCTH, 1
repeceKaroluecs npsmasi ¥ Ia0CKOCThb
3HaKOMCTBO C MHOT'OIpaHHUKaMHU, n300pakeHue
4 MHOI'OIPaHHUKOB Ha PUCYHKax, Ha IMPOEeKLIMOHHBIX 1
yeprekax
5 HauanbHble cBefieHus: 0 KyOe U nupaMuje, ux 1
pa3BépTKU U Moziesii. CeueHNss MHOTOTPaHHUKOB
6 HauanbHble cBesieHust 0 Kybe v iMpaMuzie, Nx 1
pa3BépTKU U Moziesii. CeueHNss MHOTOTPaHHUKOB
[TousATHE 006 AKCHOMAaTHUYECKOM TTOCTPOEHUM
7 CTepeoMeTpUU: aKCUOMbI CTePeOMeTPUU U CIIeICTBUS 1
13 HUX
[MoHsTHE 06 aKCHOMAaTHUYeCKOM TTOCTPOEHUU
8 CTepeoMeTpUU: aKCUOMbI CTePEOMeTPHH U CIIeICTBUS 1
Y3 HUX
9 [MoHsiTHE 06 aKCHOMAaTHUeCKOM TTOCTPOeHUU 1

CTepeoMeTpUU: aKCUOMbI CTEDEOMETPUU U CJIe/ICTBUS




N3 HUX

IToHsiTHie 006 aKCMOMATUYEeCKOM IMMOCTPOEHUHN

10 CTepeoMeTpUU: aKCUOMbI CTepeoMeTpUU U C/1e/ICTBUS
Y3 HUX
BsaumHoe pacrionoyxeHue MpsiMbIX B IPOCTPaHCTBe:

11 repeceKarolecs, rnapasuiiejbHble U CKpeljuBaroLecs
NpsiMble
[TapanenbHOCTb NPSIMBIX U IJIOCKOCTEH B

12 IIPOCTPAHCTBE: Iapasule/IbHEIe TIPSIMbIe B
IIPOCTPAHCTBeE; Mapasljie/IbHOCTb TPEX MPSIMbIX

13 [TapanesbHOCTb NPSIMBIX U IJIOCKOCTEH B
npoctpaHcTBe: IlapanienbsHOCTb NPSAMON M IJIOCKOCTH

14 Yrubl € COHarpaB/IeHHBIMYA CTOPOHAMU

15 Yron mexxay psMbIMU B IIPOCTPaHCTBe

16 Yron Mexay npsAMbIMU B IIPOCTPAHCTBe

17 [TapaniesbHOCTb MJIOCKOCTEN: Napasule/ibHble
IIJIOCKOCTH

18 CBoiicTBa napasijie/ibHbIX TJI0CKOCTel

19 [pocrTetfimivie MpocTpaHCTBEHHbIE PUTYPHI HA
TUIOCKOCTH: TeTpas/p, Ky0, Tapasiienenures

20 [TocTpoeHue ceuenuni

21 [TocTpoeHue ceueHuii
KonTponbHast pabota o Teme "TIpsiMbie U MJIOCKOCTH

22 B IIpocTpaHcTBe. I1apasiebHOCTb NPSAMBIX U
T10cKoCTen"

73 [TepnieHMKyASIPHOCTD MPSIMOU U MJIOCKOCTH:
NeprieHVKYyJIsIpHble MpsiMble B IIPOCTPAHCTBe

24 [IpsiMble napasiiesibHble U NepreHAUKYIsSpHbIe K

IIJIOCKOCTH




HPHMLIE MapaJ/iie/ibHbIe U MepIrIeHAUKYJ/IAPHBIE K

25 1
TMIJIOCKOCTH

26 [Tpu3Hak neprneH UKy/ISIPHOCTH MPSIMOU Y TVIOCKOCTH 1

27 [Ipu3HaK nepneHAUKY/ISIPHOCTH MPSIMOU U TJIOCKOCTH 1

28 Teopema 0 TIpSIMOM MepIieHIUKY/ISIPHOM TJIOCKOCTH 1

29 Teopema 0 IpsIMOM TIepIIeHUKYISIPHOU TJIOCKOCTH 1

30 Teopema 0 IpSIMOM TIepIIeHUKYISIPHOU TJIOCKOCTH 1

31 [TeprieHVKy/IIp ¥ HAK/IOHHBIE: PACCTOSIHUE OT TOUYKU 1
[0 TIJIOCKOCTH, paCCTOSIHHE OT MPSIMOU [0 IJIOCKOCTH

39 [TeprieHVIKy/IIp ¥ HAK/IOHHBIE: PACCTOSIHUE OT TOYKU 1
[0 IIJIOCKOCTH, paCCTOSIHKE OT IPSIMOU [0 IJIOCKOCTH

33 [TeprieHVIKy/IIp Y1 HAK/IOHHBIE: PACCTOSIHUE OT TOYKU 1
[0 IIJIOCKOCTH, PaCCTOsIHKE OT IMPSIMOU [0 IIJIOCKOCTH

34 [TeprieH WKy /P ¥ HAK/IOHHbBIE: PACCTOSIHUE OT TOYKH 1
[10 TIJIOCKOCTH, pacCTOSIHUE OT MPSIMOW J10 MJIOCKOCTH

35 YT/1Bl B IPOCTPAHCTBE: YTO/I MeXAY NPSMON U 1
IIJIOCKOCTBEO

36 JByrpaHHbI{ yroJ, TMHeHWHbIN YToJl JBYTPAaHHOIO yIJia 1

37 JByrpaHHbIN yTo, TUHeNWHbIN YroJ JBYTPaHHOIO yTJia 1

38 [TeprieH MKy ISIPHOCTD MJIOCKOCTEM: MPHU3HAK 1
NepreHVKyISIpPHOCTU JBYX IIJIOCKOCTeN

39 [TeprieHMKyIIPHOCTD MJIOCKOCTEM: MPH3HAK 1
NepreHuKYy/IIpPHOCTH JABYX TVIOCKOCTeN

40 [TeprieHMKY/IIPHOCTD IJIOCKOCTEM: TIPHU3HAK 1
NepreHUKYISPHOCTH JBYX TUVIOCKOCTEN

41 Teopema 0 Tpéx nepneHAuKYyJsspax 1

42 TeopeMa 0 Tpéx nepneHAUKYJIsIpax 1

43 Teopema 0 Tpéx nepneHuKYy/Isgpax 1




44

KontposnbHas paborta o Temam
"[lepnieHAVKYISIPHOCTD MPSIMBIX U MJIOCKOCTEN" U
"Y'l MeXAy NPSIMBIMU U IVIOCKOCTAMU"

45

IlonsTue MHOI'OrpaHHUKd, OCHOBHbI€ 3JIEMEHTHI
MHOI'OrpaHHHUKA, BBIITYKJ/IbIE Y HEBBIITYKJ/IBIE
MHOTI'OT'PaHHUKMH; pa3BépTKa MHOIr'OrpaHHUKa

46

[Tpusma: n-yrosnbHas IpusMa; rpaHu U OCHOBaHUS
TIPM3MBbI; TIpsIMasi ¥ HAaK/IOHHAs! IPU3Mbl; OOKOBast 1
T10JIHasl TIOBEPXHOCTb NPU3MBbI

47

[Mapannenenumnes, IPSIMOYTOJ/IbHBIN Mapasiesenures 1
ero CBOICTBa

48

[Mupamupa: n-yronbHas nMpamMua, rpaHu U
OCHOBAaHHe MUPaMU/Ibl; OOKOBAast U TIOJTHAS
TOBEPXHOCTb MTUPAMU/IbI; TIPaBU/IbHAS U yCeuéHHast
nipamu/a

49

[TpaBu/ibHBIE MHOTOTPaHHUKU: TTOHSITHE TPaBUIBLHOTO
MHOTOTpaHHMKA; TIPaBU/IbHas IpU3Ma U MpaBU/IbHas
NYpaMu/ia; paBUIbHas TpeyroyibHas NMpamuja u
TIPaBU/IBHBIN TeTpasp; Kyo

50

[TpencraBieHue o TPaBUIbHBIX MHOTOIPaHHUKAX:
OKTas/ip, 0/ieKas3Ip U UKOCas/ip.

51

CI/IMMETPI/IH B IIPOCTPAHCTBE: CUMMETPUSA
OTHOCHUTE/IbHO TOYKH, HPHMOf/i, TJIOCKOCTU. DI€MEHThI
CUMMETDUM B ITMpaMUidX, IMapa/uliejiernurenax,
MPpaBHU/IBHBIX MHOT'OI'PaHHUKAX

52

BbIunic/ieHre 371eMeHTOB MHOTOTPaHHUKOB: PEODa,
[iaroHa/u, yrJjibl

53

[Tnomaakr 60KOBOM MOBEPXHOCTU U TIOTHOU
MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIa/lb OCHOBAHWH,
TeopeMa 0 OOKOBOM TTIOBEPXHOCTH MPSIMO TIPHU3MBI




[Tnowa e 6OKOBOY MTOBEPXHOCTH M TIOBEPXHOCTH

54 TIpaBWJILHOM NMUPaMU/Ibl, TEOPEMA O TIOIIaZN OOKOBOM 1
TIOBEPXHOCTH YCEUEHHOW TTMPAMU/IbI

55 KoHnrposbHast paboTta 1o Teme "MHOrorpaHHUKN" 1

56 [MTousTHE 06 06BEME 1

57 OOBEM TTUPAMU/IBI 1

58 OO61BéM nrpaMuibl 1

59 OO61BéM nupaMu/ibl 1

60 OO6BéM nUpaMubI 1

61 OOBEM TTPU3MBI 1

62 OO61BEM MpU3MbI 1

63 OO6BbEM TIPU3MBI 1

64 KonTtposnrHast paborta no Teme "OObEMBI 1
MHOTI'OTPaHHUKOB"

65 [ToBTOpEeHMe, 06001[eHHe CHCTeMaTH3allMs 3HaHUH. 1
[TocTpoeHMe ceueHHU B MHOTOTPaHHUKe
[ToBTOpEHUe, 06001IIeHre CUCTeMATH3aLUsT 3HAHUH.

66 Brbruncienue pacUCTo;{HI/H?I: MEXIY ABYMSI TOUKaMHU, OT 1
TOYKH /10 MPSIMOM, OT TOUKHU 0 TVIOCKOCTH, MEXKIY
CKPEIVBAIIUMUCS TTPSIMBIMU

67 WToroBast KOHTpo/IbHasi paboTa 1
[ToBTOpeHue, 06001eHNe CHCTeMaTU3aL|s] 3HAHUA.

68 Berunicnenue yrios: Mem,\z‘[y CKPeIIMBarL[UMUCS 1
NIPSIMBIMU, MEXKY TIPSIMOU U TIJIOCKOCTBIO,

JBYTPaHHBIX YTJIOB, YTJIOB MEX/Y T/IOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




11 KJIACC

KosnuecTBo uacoB JJIeKTPOHHBIEe
No Jdara nudpoBbIe
n/n Tema ypoka Bcero Kourponbuere | - Ilpakrudeciu u3yueHus | oOpa3oBaTe/IbHbIE
padoTsI e padoThI pecypesr
1 Cdepa u 11ap: LeHTp, pafnuyc, JUamMeTp; II0Lab 1
TOBEPXHOCTHU c(epbl
5 B3aumHoe pacriosioxxeHue chepbl U MI0CKOCTH; 1
KacaTeJibHasi TIJIOCKOCTb K cdepe; Tioiajib chepsl
3 N3o06pakeHue cdepsl, m1apa Ha miockocty. CeueHust 1
mapa
LlwmuHApuUecKasi TOBePXHOCTh, 0Opa3yoliue
4 LIWTMHAPUUECKOW MOBEPXHOCTH, OCh LIUIUH/PHUYECKON 1
MOBEPXHOCTH
LlunmuHAp: ocHOBaHUs U OOKOBasi [IOBEPXHOCTD,
5 obpa3ytoliiast ¥ 0Ch; TIOL[a/ib OOKOBOM U TMOTHOM 1
MOBEPXHOCTH
M306pakeHne LIW/IMH/PA Ha TJIOCKOCTU. Pa3BépTKa
6 uuauHapa. CeyeHus LUIMH/ApPA (TVIOCKOCTHIO, 1
Tapasuie/ibHOM WU TepIieHJUKY/ISIPHOU OCH LIUTUHAPA)
KoHnunueckasi ToBepxXHOCTb, 06pa3yrolirie KOHHUeCKOu
7 TIOBEPXHOCTH, OCh 1 BepIIIMHA KOHUUECKOMH 1
MOBEPXHOCTH
3 KoHyc: ocHOBaHMe U BeplIMHa, 00pa3yrolasi 1 0Ch; 1
T710111a/ib O0KOBOM U TIOJTHOH MOBEPXHOCTH
9 YceuéHHBIM KOHYC: 00pa3ytolue U BbICOTa; OCHOBAHUS 1
1 OOKOBasi TOBEPXHOCTD
10 M306pakeHre KOHyCa Ha TUIOCKOCTH. Pa3BépTKa 1




KOoHyca. CeueHust KOHycCa (IJIOCKOCTBIO, NTapaslie/IbHOU
OCHOBAHHUIO, U IJIOCKOCTBIO, IPOXO/sLIel yepe3
BepILNHY)

11 KomOuHalys Tes BpaIieHusl U MHOTOTPaHHUKOB

1 MHororpaHHUK, OMMCaHHBIA 0KO/O cephl; cdepa,
BIMCaHHasl B MHOTOTPAaHHUK WY B TEJIO BPaLLeHUs

13 [MonsiTre 06 06béMe. OCHOBHBIE CBOHCTBAa 0OBEMOB Ter

14 O0OBéM LUMHJpPA, KOHYCa

15 O06mBém m1apa u 1ioIIagbs cepsl
[Togo6HbIe Tena B ipocTpaHcTBe. COOTHOILIEHUST

16 MEeXXy TUIOLLaZIsIMU TIOBepXHOCTeH, 06béMaMu
MOZI00HBIX Tes

17 KontponbHast pabora no Temam "Tesia BpaitieHus" u
"Ob6bembl Ten"

18 BekTop Ha IJIOCKOCTU U B TIPOCTPAHCTBE

19 CrokeHue U BbIUMTaHKE BEKTOPOB

20 YMHOXeHHe BeKTOpa Ha YUCI/I0

71 Pa3nokeHre BeKTOpa Mo TPEM HeKOMILJIaHAPHBIM
BekTOpam. [IpaBuo napauienenunesa

27 Pemenne 3az1a4, CBA3aHHBIX C IPUMEHEHHEM TTPaBUII
JIeVICTBUM C BEKTOpaMu
[TpsmoyronbHas crcTeMa KOOPAWHAT B IIPOCTPaHCTBe.

23 Kooppaunarts! BekTopa. IlpocTeiiive 3agauy B
KOOpZMHaTax

24 Yron mexxay BektopaMu. CkasipHOe Ipou3BeieHue
BEKTOPOB

25 BbruricsieHe yriioB MexxJy NMPsIMbIMU U TJIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBIN MeTO/, IIPU pellleHnH




reoMeTpruyeCKux 3aziad

KonTponbHast paboTa 1o Teme "BeKTopbl U

27 KOOP/WHATHI B TIPOCTPaHCTBe" 1
[ToBTOpeHMe, 0000IIeHNe U CUCTeMaTU3alysl 3HaHUM.

28 OcHoBHbIe GUryphl, PaKThl, TEOPEMbBI Kypca 1
MJIaHUMeTPUH
[ToBTOpEHUE, 0000ITIEHNE ¥ CUCTEMATHU3ALIMsT 3HAHUM.

29 OcHoBHbIe GUTypbI, (aKThl, TEOPEMBI Kypca 1
TJIaHUMeTPpUHU

30 [ToBTOpEHue, 00001IeHNe U CUCTEMaTU3aLUsT 3HAHH. 1
3ajjauu TJIAHUMETPUU U METO/bl UX PellleHUst

31 [ToBTOpEHMe, 0600IIeHNe U CUCTeMaTU3aLysl 3HAaHUM. 1
3ajauy MJIaHUMeTPUM U MeTO/IbI UX pelleHUst
[TorTOpeHHe, 060011[eHHe W CHCTeMaTH3al[|sl 3HAaHHUMH.

32 OcHoBHble GUTypbl, GaKThl, TEOPEMbI Kypca 1
CTepeoMeTpuu

33 VToroBast KOHTpoJibHasi paboTa 1

34 [ToBTOpEHUE, 0600IIIEHHE U CUCTEMATH3ALUs 3HAHUH 1

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» MaTeMaTHKa: airebpa ¥ Hauajia MaTeMaTUUeCKOT0 aHa/li3a, TeOMeTpUSI.
I'eomeTpus, 10-11 knaccel/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AKioHepHoe o01iectBo «/3gaTenbcTBO «IIpocBertieHre»

METOANYECKHWUE MATEPUAJIbI 11 YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET






