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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMMa yueOHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS Jis
obyuarorruxcs 10 —11 xkmaccoB pa3paboraHa Ha oOcHoBe @efepasbHOTO
roCy/lapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHAapTa cpefiHero o0birero obpa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHW, TMpeAbsAB/IsSEMBIX K
MaTeMaTHyeCKoMy 00pa30BaHMIO, W TPaJULIMA POCCHUMCKOro 00pa3oBaHMS.
Peanm3arusi mporpamMmbl obecrieurBaeT OBJ/IaJieHHe K/THOUeBLIMU KOMITETEHIUSIMH,
COCTaB/ISIFOIIIUMM OCHOBY /IJIi CAMOPA3BUTHSI W HeTpepbIBHOIO 00Opa3oBaHUs,
1[e/IOCTHOCTh OOIIeKy/IbTYpPHOTO, JIMYHOCTHOTO W TI03HABaTe/JbHOTO pa3BUTHS
JIMYHOCTU 00YYaroIIUXCsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHOCTb yueOHOTO Kypca TreOMEeTpUMM Ha YPOBHE CpegHero o0Iero
oOpa3oBaHusi 00yc/oOB/ieHa TPAKTUUeCKOW 3HAUMMOCTBIO MeTaripe/]MeTHBIX |
NpeJIMETHBIX DPe3y/bTaTOB O00y4YeHHsI TeOMeTPUU B HarpaB/eHWH JTMYHOCTHOTO
pa3Butusi oOydvarouuxcs, (opMupoBaHusi (yHKIMOHA/JLHOW MaTeMaThUuecKou
I'PaMOTHOCTH, U3yUeHUs IPYTuX yueOHbIX JUCIUIUIMH. Pa3BuTHe y 00ydaroiuxcs
TIPaBWIBHBIX TIPE/ICTaB/eHU O CYIIIHOCTH U TIPOUCXOXKIEHUU TeoMeTPUUeCKUX
abCTpakiyii, COOTHOILIEHWM peajibHOTO W W/Iea/IbHOTO, XapaKTepe OTPa)KeHUs
MaTeMaTU4eCKOM HayKOW SBAE€HWW W TMPOLEeCCOB peajbHOr0 MHpa, MeCTe
reoMeTpUY B CUCTeMe HayK U POJId MaTeMaTH4eCKOro MO/e/IMPOBAHUS B HAYUHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MUPOBO33pEHUS
yualuxcs, a TakKKe KaueCTB MBIIUIEHUS, HeOOXOJUMBIX [jis afanTal[id B
COBpeMeHHOM 00i11iecTBe.

'eomeTpusi sIB/IsIeTCA OAHUM M3 0a30BBIX TIPEMETOB Ha YPOBHe CpeJHEro
obmiero oOpa3oBaHus, TaK Kak o00ecrieurBaeT BO3MOXKHOCTb H3YyUYeHHS Kak
JVCLIMTITUH eCTeCTBeHHO-HayYHOUM HalpaB/IeHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbliivieHWe, (opMUpyeMoe TpU U3yYeHUd OO0yuaroluMUCs
TIOHSTUMHBIX OCHOB T€OMEeTPUHU 1 TIOCTPOEHHUH 1[eTIOUKH JIOTUUeCKUX YTBEPXKIeHUH
B XOZle pellleHUs] reoOMeTPUUeCKUX 3a/lau, yMeHWe BbIIBUTaThb U OIpOBepraTh
TUTIOTE3bl HEIOCPEe/ICTBEHHO WCIO/b3YIOTCS TIPU PEIIeHWH 3a/lay eCTeCTBeHHO-
HAY4YHOTO 1MK/Ia, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OPUEeHTUPOBAThCS B TTPOCTPAHCTBE UrPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00sacTsxX fedATenbHOCTH uesioBeka. OpueHTal[usi uesioBeKa BO BpPEeMEHHU U
MPOCTPAHCTBe — HeobX0/AWMOe YyC/IOBHMEe ero CoLMaabHOro ObiTHsl, (opma
OTPaKEHUsI OKDY>KaIoLl[er0 MHpa, YC/AOBHE YCIeIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  eMCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMHU



obpazamMu 00beguHSET Ppa3Hble BHABI YyueOHOM U TPYJOBOM [IeATeTbHOCTH,
ABJISIETCS OAHUM W3 TMPOQeCcCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTya/bHa
3aziaua (OPMHUPOBAHUS y OOYYarOIIMXCsS TMPOCTPAHCTBEHHOTO MBbIIIEHUS KaK
Pa3HOBUAHOCTA OOpPA3HOTO MBIIIJIEHHsI — CYL[eCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MTPAKTHUUECKOM esITe/TbHOCTH TI0 MHOTHMM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TiporpaMMbl yueb6HOro Kypca «I'eomeTpusi» Ha 6a30BOM
ypoBHe 00yueHusi — oOijeobpa3oBarenbHoe U OOILIEKYIbTYpHOE pPa3BUTHE
oOyuaromiuxcss ~ uepe3  obecrieueHHMe  BO3MOXKHOCTH — TIpUoOpeTeHUsT U
WCIIO/Ib30BaHUsI  CUCTEMAaTUUECKMX TeOMEeTPUYECKUX 3HaHUU U [IeWCTBUH,
CreliU(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH YCIIELTHOTO TIPOZI0/DKeHHsi 00pa30BaHUs
TI0 CTIeLUaTbHOCTSIM, He CBSI3aHHBIM C TIPUKJ/Ia/IHBIM UCTIO/Ib30BaHHUEM FeOMeTpPHUH.

[Mporpamma 10 TeomMeTpuM Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijIs
00yuaroIuXxcs Cpe/iHeld ITKOJIbI, He WCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHUM
Ha YpPOBHe OCHOBHOrO 00iijero obpa3oBaHus. TakuM oOGpa3om, obyuaroruecs: Ha
6a30BOM ypOBHe /I0JDKHBI OCBOUTHL OOIlI[ie MaTeMaTHUeCKre YMeHWUs, CBsi3aHHbIe
co creuduKOM TeoMeTpuM U HeoOXOAUMble [Jisi >KU3HU B COBPEMEHHOM
obimectBe. Kpome 3TOro, OHM MMEHOT BO3MOKHOCTb W3YUWTb TeoMeTpuio Gosee
r1yb0KO, ec/ii B JAajibHeiIleM BO3HUKHET HeoOXOAUMOCTb B TeOMeTpUYeCKUX
3HAHUSX B MPO(ECCUOHATBHOM JesITeTbHOCTH.

HocTwkeHWe 1ieJii  OCBOEHHSI TPOrpaMMbl  00ecrieurBaeTCsi pelleHuem
COOTBETCTBYIOLIUX  3a/au. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMsS  Kypca
«["eometpun» Ha 6a30BoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (opMupoBaHWe TIpeJCTaB/eHUs O TeOMeTPUM KaK YaCTH MHUPOBOU

KYJIbTYPbI U OCO3HAHKE eé B3aUMOCBSI3U C OKPY>KAIOL[UM MUPOM;

e (QopmupoBaHue MpeACTaB/eHHUs O MHOTOTPAHHMKAaX W TejiaX BpalljeHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJIsX, MO3BOJISFOIINX OMMUCHIBATh
Y U3y4aThb Pa3Hble sBJIEHUS] OKPYXKAIOIL[ETO MUPA;

o (opMupOoBaHMe YMeHHUsS paclio3HaBaThb Ha 4YepTe)kaX, MOJeIsiX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/ieHHMe MeTO/laMU pellleHUsl 3a7lau Ha TMOCTPOeHUs] Ha M300paKeHUsX
TIPOCTPaHCTBEHHBIX (PUTYD;

e (opMupOoBaHMe yMeHUs OIepUPOBaTb OCHOBHBIMU TIOHSATUSIMH O
MHOTOTPaHHMKAX 1 TeJlax BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJieHMe  aArOpUTMaMH{  pellleHWsI OCHOBHBIX  THIIOB  3ajady;
dbopmMHupoBaHWe  yMeHHWs TIPOBOJUTbH  HECJO)KHbIe  JJ0Ka3aTe/bHbIe
pacCyXieHHs1 B XOZie pelleHus CTepeoMeTpPUUecKuX 3ajad M 3ajau C
TIPAKTUUECKUM COJlepP>KaHHeM;



e pa3BuUTHE WHTE/I/IeKTYya/lbHbIX ~ W TBOPYECKHWX  CIOCcOoOHOCTel
oOyuaroluxcs, Tl03HaBaTe/IbHONW  aAKTUBHOCTH, HCC/Ie[OBaTe/bCKUX
yMeHUH, KpUTUUHOCTH MBIIILIEHUST;

* (hopMHpOBaHUE (yHKIMOHATBHOMU rPaMOTHOCTH, pesieBaHTHOU
reOMeTpyuy: yMeHHe Ppacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUYeCcKuX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTell B peanbHBIX >KU3HEHHBIX
CUTyalUsiX M TIPU U3yUeHUU JPYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEHUS
3aBUCMMOCTed M 3aKOHOMEPHOCTel, (OopMyJMpOBaTh HX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTprUUecKre MOJe/u, MPUMeHSTh 0CBOeHHbIN
reoMeTpUYecKrd arrmapaTr [Jis pelleHusi MPaKTUKO-OPUeHTUPOBAaHHbIX
3a/lau, UHTepIIPeTUPOBATh 1 OLIEHWBATh T0/yUeHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TIPOrPaMMBbl SIBJISIETCST BK/IFOUEHHWE B KypC
CTepeOMeTpUM B Hayaje ero u3yueHusi 3ajay, pelllaeMbIX Ha YypPOBHe
WHTYWUTHUBHOTO TI03HAHMSI, U OTipe/ie/IEHHbIM 00pa30M opraHu3o0BaHHasi paboTa Haj
HUMH, UTO CMOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIEHUs], CTUMY/IUPYeT MpOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHeUIleMy U3yueHUIo rpeiMeTa.

[TpexanoureHue OTAAETCS HArJISIIHO-KOHCTPYKTUBHOMY MeTOly 00yueHHs1, TO
eCTb TeOpeTUYeCKre 3HaHWs UMEeIOT B CBOe OCHOBe UyBCTBEHHOCTb IpeAMeTHO-
MPAKTUUeCKON [eATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMpe/CTaBAeHUN y
yualuxcsi B Kypce CTepeoMeTpUM TIPOBOJMTCS 3a CYET pellleHWs 3a/au Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3aflau  Ha  OlMepUpOBaHUe
MPOCTPAaHCTBeHHbIMU OOpa3zamu. Co3zaHue obpas3a MPOBOJUTCS C OIMOPOM Ha
HarJsiIHOCTb, a OrepupoBaHrWe o00pa3oM — B YCAOBUSX OTBJeUeHUS OT
HarJisiTHOCTH, MbICJIEHHOTO U3MEHEeHHsI er0 UCXOJAHOT0 COZlepKaHusl.

OcHOBHBIE COfeprKaTe/ibHble JTUHUM Kypca «I'eometrpum» B 10-11 Kinaccax:
«MHororpaHHuKu», «IIpsgmble ¥ MJIOCKOCTU B MPOCTPAHCTBe», «Tejia BpallleHus»,
«BekTopbl 1 KOOpAMHATHI B NIPOCTPAHCTBe». POPMUPOBaHKE JIOTUYECKUX YMeHU!
pacrpejiesisieTcsi He TOJAbKO TI0 COZep)KaTelbHbIM JIMHUSIM, HO U TI0 TroOAaMm
oOyJeHMsI Ha YPOBHe cpeJHero obiijero oopa3oBaHHs.

CopepxaHuve o0Opa3oBaHMs, COOTBETCTBYIOIIlee TpeJIMEeTHBIM pe3yJ/bTaTaM
ocBoeHUsi paboueli TIporpamMMmbl, pacripefieIéHHbBIM 10 ToZaM o0ydeHwus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 4YTOObl OB/aJieHWe TreoMeTpHUYeCKUMHU
TOHSITUSIMA Y HaBbIKAMM OCYILECTBJISVIOCH T10C/IeJOBaTeIbHO U MOCTYMATe/bHO, C
cobtoieHreM MpUHLMIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUS BK/IHOUA/IUCh B
00I1lyI0 CHUCTeMy TeOMeTPUUeCKUX TIpe[CTaB/ieHuid O0YyJarol[uXCs, paclIupsis U
yriyO6sisist eé, o6pa3yst MPOYHbIe MHOYKeCTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenuve reometpumn OTBOIUTCA 2 yaca B Hefesiro B 10 kiacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.

COJEPXAHUME YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe U IJIOCKOCTH B NPOCTPaHCTBe

OCHOBHbBIE  TOHATUSI  CTepeOMeTpuu. ToOuka, TIpsMasi, IJIOCKOCTb,
npocTpaHcTBO. [loHsiTMe 00 akKCMOMaTUUeCKOM IIOCTPOEHUM CTepeoMeTpUH:
aKCUOMBI CTEPEOMEeTPHUH U CJIe[CTBUS U3 HUX.

B3avMmHOe pacrosiokeHue TIpsMBIX B TPOCTPAHCTBe: IepeceKaroluecs,
napajjieflbHble Y CKpeluBaroliydecs nmpsmble. [lapa/uielbHOCTE MOpPSAMBIX U
IJIOCKOCTe B TIPOCTPAHCTBe: TMapasule/ibHble TIpsIMble B IPOCTPaHCTBE;
rapasule/IbHOCTh TPEX MPSMBIX; MapasjielbHOCTh TPSIMOM U TUIOCKOCTU. YTJIbI C
COHAIpPAaB/eHHbBIMA CTOPOHAaMH; YrOJ MeXZAy TMpPSIMbIMM B [POCTPaHCTBeE.
[TapannenbHOCTb  TMJIOCKOCTEM: napajjiefibHble  TJIOCKOCTH; CBOMCTBa
napasulesibHbIX TIOCKOCTel. IlpocTeiiilive TpPOCTpaHCTBeHHble (UIYpHl Ha
TIJIOCKOCTH: TeTpa3/p, Ky0, rapasiiesienuries; MoCTpOeHre CeUeHUH.

[leprieHAUKY/ISPHOCTb NPSIMOU U TUIOCKOCTU: TePIeHUKYJISPHbIE TIPSIMbIe B
MPOCTPAHCTBe, TMpsIMble I[apasule/ibHble W TepreHJUKY/sIpHble K TJIOCKOCTH,
TIPU3HaK TepreHJUKYJISPHOCTU TNPSAMOA U IUIOCKOCTH, TeopeMa O IpsIMOM
TepIreHJUKY/IIPHOW TUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJl MEXAY MpSAMOU U
TJIOCKOCTBIO;  JBYTPaHHbIM  Yroj, JIMHEUWHBbIM Yyroj [JBYTPaHHOrO  yrJia.
[TepneHAUKY/ISIp Y HAaK/IOHHBIE: PaCCTOSTHME OT TOUKM /10 TIJIOCKOCTH, PACCTOSIHUE
OT TMpsIMOM [0  TJIOCKOCTH, TIpOeKUWss  (Urypbl Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAaK TMEePHeHJUKYJSAPHOCTA  [IBYX
TJ1I0CKOCTer. Teopema 0 TPEX IeprieHuKy/isgpax.

MHororpasHHuKH

[ToHsiITMe MHOTOrpaHHHKA, OCHOBHBIE 3/IEMEHTbl MHOIOTPAaHHUKA, BITYK/IbIe
Y HEBBITYKJIble MHOTOTPAHHUKW; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
Npu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaK/IOHHAsi TIpY3Mbl; O0KoBasi U
TOJIHas TOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajyiesienivnes; U ero cpoucrBa. Ilupamuza: n-yronpHasi nupamuzia, TpaHd U
OCHOBaHHe MUpaMU/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh TTUPAMU/IbI; TIpaBUIbHAs U
yceuéHHasg MNUpaMuza. OJeMeHTbl [pusMbl U TMpamMubl. IIpaBusbHBIE
MHOTOIPaHHUKU: TIOHSTHE MPaBW/ILHOIO MHOIOIPDaHHMKA; TMpaBU/bHAs MpU3Ma U
NpaBWIbHasi THpaMW/la; NpaBW/IbHAs TpeyrojibHasi MUpaMUAa W TPaBUJIbHbBIN
TeTpasAp; KyO. IlpeacraByieHWMe O TIPaBWIBHBIX MHOTOTPAaHHUWKAaX: OKTap,
fozpekas p v ukocasgp. CeueHvst NpU3Mbl U ITMPaMU/bI.



CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEbHO TOYKH, TIPSIMOM,
MJIOCKOCTA.  OJJIeMeHTbl CUMMETpUM B  NUpaMujax, Mapasiesenurenax,
TpaBWIbHBIX MHOIOTPaHHUKAX.

BblunicsieHne 3/1eMEHTOB MHOTOTDAaHHUKOB: pé0pa, JAuaroHanu, yriibl.
[Tnomager OOKOBOM ITOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7I0[aZlb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSIMOM IIPU3MBI.
[Tnomjaae OOKOBOM TOBEPXHOCTHM U TIOBEDPXHOCTW TPaBWIbHOW MUpPaMU/BbI,
TeopeMa O TIUIOL[AIM yCeuéHHOM mmpamubl. [lonatue o6 o0béme. OOBEM
MMpPaMU/Ibl, TPU3MBI.

[Tomobubie Tena B mpocTpaHcTBe. COOTHOILEHUS MeXKAY TUIOIIA[sIMU
MoBepxHoCTel, 00béMaMu T0/J0OHBIX TeJl.

11 KITACC

Tena BpalueHus

Ly puueckast TTOBEPXHOCTH, oOpa3syroiiye L[UIUHPUUECKOM
TOBEPXHOCTH, OCh I[WIMHJPUUECKOW TIOBepXHOCTH. L[UMMHAP: OCHOBaHUSA M
O0oKoBasi TIOBEPXHOCTh, oOOpa3syroiiass ¥ OChb; IUIOMaZlb OOKOBOW W TIOJTHOM
TIOBEPXHOCTH.

Konuueckasi moBepxHOCTh, 00pa3yroillie KOHUYeCKOW MOBEPXHOCTU, OCh U
BepIlHAa KOHUUeCKOW MMOBEPXHOCTH. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolias
W OCb; TIUIOIAAb OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIM KOHYC:
oOpa3yroiire ¥ BbICOTa; OCHOBAHUS 1 OOKOBast IOBEPXHOCTb.

Cdepa u 1miap: LeHTp, paguyc, AuaMeTp; IUIONIaZib TOBEPXHOCTH C(epsl.
B3anmHoe pacriosioykeHre cdepbl U TIJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTDb K cdepe;
T/10111a/1b Chephl.

V306pakeHue Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LWIMH/Pa U KOHYCa.

KomOuHaumy Ten  BpallleHMss UM MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OINMMCAaHHBIM OKOmo cdepwl; cdepa, BrUCaHHAasd B MHOTOTPaHHHWK, WM TeJIO
BpaIlleHusl.

[TonsiTrie 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 06 0OBEMe
MIPSIMOYTOJILHOTO  Tapasijiesieniuriefia U ciefcTBusi U3 Heé. OOBEM LMIMHJPA,
KoHyca. O0BbEM I11apa M I1oiazib Cepaol.

[Tomobubie Tema B TmpocTpaHcTBe. COOTHOIIEHUST MEKAY TUIOMIAASIMHU
TIOBepXHOCTeH, 00béMaMu TI0/J0OHBIX TeJl.

Ceuenuss LwivMHApa (Tapa/iyie/lbHO W TIePrIeHAUKY/ISPHO OCH), CeueHUst
KOHyca (Tapa/ijie/ilbHoe OCHOBAaHHIO U TMPOXOJsiiiee uepe3 BEPIINHY), CeUeHUs
11apa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE



BexTop Ha 1/10CKOCTH U B rpocTpaHcTBe. Cio)KeHue Y BbIUUTaHKe BeKTOPOB.
YMHOXeHre BeKTOpa Ha urciio. Pa3yioxkeHre BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamienenunena. PemeHue 3azau, CBA3aHHBIX C
NpUMEHEeHUeM TIpaBWI JEeUCTBUM C BeKTopamu. [IpsiMoyrosbHas cucrtema
KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3ajauv B
KOOpAWHAaTax. YTOJ Mexay Bekropamu. CKassipHOe TMpOM3Be[eHHe BEeKTOPOB.
BeiuriciieHre yriioB Mexxly TIpSIMbIMU M TIJIOCKOCTSIMU. KOOp/IMHAaTHO-BEKTOPHBIM
MeTO/] TIPU pellieHUH reOMeTPUYeCKux 3ajau.

IINTAHUPYEMBIE PE3YJ/IBTATDI

JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWS TIPOrpaMMbI yueOHOTO IpeiMeTa
«MaremaTrKa» XapakTepU3yHTCS:

I'paxpaHCcKoe BocmMTaHue:

c(hopMHPOBAHHOCTHIO TPAXKAAHCKOM TTO3UI[MKM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa pPOCCHHCKOro oOIrecTBa, Iipe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKLIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TpoLleiyP TPa)KJaHCKOTO oOIectBa (BbIOOPHI, OIMpPOCHI YW TMp.), yYMeHHeM
B3aMMO/IEICTBOBAaTh C COLIMA/JIbHBIMA MWHCTUTYTaMd B COOTBETCTBUM C WUX
(QYHKIUSIMU U Ha3HAaUEHUEM.

IlaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTbIO POCCUNCKOW TpaXkZ@aHCKOW WAeHTUUYHOCTH, YBa)KeHHs
K MPOIIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOILLIEHUEM
K JOCTW)XEHUSIM POCCUMCKMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKou
IIKOJIbI, K HCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTUSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HaHUEM Iy XOBHBIX L[eHHOCTeu POCCHMCKOTO Hapo/a;
Cc(hOpMUPOBAaHHOCTbI)  HPAaBCTBEHHOT'O  CO3HAHUS, STUUYECKOTO TIOBEJIeHUS,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM JO0CTKeHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHHeM JINYHOTO BK/IaZia B OCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTNUecKoe BOCIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEeM K MHUDPY, BK/IIOUasi 3CTETUKY MaTeMaTU4ecKUX
3aKOHOMEPHOCTeH, 00BHeKTOB, 3a7iay, pelLleHnH, pacCyXJeHUl;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:



chOpMHUPOBAHHOCTBIO yMeHUsI TPUMEHSTh MaTeMaThuueckKrhe 3HaHus B
WHTepecax 3/J0pOBOro U 6e3ormacHOro obpasa »KU3HU, OTBETCTBEHHOT'O OTHOILIIEHUS
K CBOEMY 37I0POBBIO (3/0pOBOe MUTaHWe, COa/laHCUPOBAHHBIM PEXUM 3aHATHN U

OT/bIXa, peryJisipHas (usrueckas aKTUBHOCTD); (hr3MUeCcKoro
COBepIIIeHCTBOBAHUS, npu 3aHSATUSIX CMIOPTUBHO-03[,0POBUTEIbHOM
JesiTeNIbHOCTBIO.

TpyAoBoe BoCIIUTaHHe:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM ILIeHHOCTH TPY/0MI00Us; UHTEpecoM K
pa3muuHbiM  cdepaM  NpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPWIOKEeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHbIN BLIOOD
Oyayieii mpodeccur W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TIJIaHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MareMaTHuecKoMy o0Opa3oBaHUIO U
camMo00pa30BaHUI0 Ha TPOTSDKEHWH BCel J>KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYacCTHIO B PellleHUH NMPAaKTUUeCKUX 3a/jady MaTeMaTU4yeCKOM HarpaB/IeHHOCTH.

IK0/10rHyecKoe BOCIIMTaHue:

Cc(hOpMUPOBAaHHOCTBIO) 3KOJIOTHUUECKOU KYJbTYPbl, MOHUMaHWEM BJIUSIHUS
COLIMAaTbHO-5KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHME MPUPOAHOU Y COLIMA/IbHOU
cpedpl, OCO3HaHWeM TJioOanbHOTO  XapakTepa 9KOJOTHYeCcKuX Mpobsem;
OpUeHTal[Meld Ha TIpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM JJisg pelleHus 3aziad B
obmacTd OKpy»Karollel cpefibl, TIJITAHWUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MO>KHBIX TTOC/IICTBUM /151 OKPY>KaroLLer CpeJibl.

IleHHOCTH HAYYHOI0 MO3HAHUSA: _

c(hOpMHUPOBAaHHOCTbI0 MHPOBO33pEHMs, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKH, [TOHUMaHUEM
MaTeMaTU4YeCcKOlW HayKd KaK cQepbl 4e/oBeuecKoW [1esTe/lbHOCTU, 3TarioB eé
PasBUTUS W 3HAYMMOCTH [/l Pa3BUTHSA LIMBWIM3ALMU; OBJIaJIeHWeM S13bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOM KaK CpeJCTBOM II03HAHUS MUDa;
TOTOBHOCTBIO OCYIIECTB/ISITb TMPOEKTHYK) M MCC/Ae[0BaTeNbCKYI [esTeIbHOCTh
VIHIMBUIYaJIbHO U B TPYMIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

MeTamnpeaMeTHbIe pe3ylbTaThl OCBOEHUs TPOrpaMMbl yueOHOrO IpeamMeTa
«MaTemaTHKa» XapaKTepu3yTCs OBJIaZieHUeM yYHUBepCaTbHbIMHU
no3Haeame/abHbIMU  OeliCmeUsIMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHUBEpCA/NbHbIMU pe2yAsimugHbIMU Oeticmeusimu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneuugarom
¢opmuposaHue 6a308bIX KOZHUMUBHbIX hpoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcawoujee0  Mupd;  NpuMeHeHue  /A02UYecKUX,
uccnedosamenbCKuUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).



Ba3oBble ToruuecKue JIefiCTBHA:

BBISIBJISITb M XapaKTepPU30BaTh CyllleCTBeHHbIe TTPU3HAKU MaTeMaThUueCKUX
O00BEKTOB, TIOHSTHM, OTHOLIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBATh
orpejiesieHUs]  TOHATWM; YCTaHaB/IWBaThb  CYIeCTBEHHbIM  MPU3HAK
K/accuUKaI[iy, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KpPUTepuu
TIPOBO/JIMMOI'0 aHa/M3a;

BOCTIpMHMMAaTh, (OpPMYJIMpOBaTh UM  MpeoOpa3oBbIBaTb  CYXK/EHUS:
yTBep/WTe/IbHbIe U OTpUlaTe/ibHble, eJWHUYHbIe, YacTHble U OOIIue;
yCJIOBHBIE;

BBISIBJIITb ~ MaTreMaTUuecKue  3aKOHOMEDHOCTH,  B3aUMOCBSI3U U
MpPOTHBOpeuYMsi B (paKkTaX, [aHHBIX, HaO/MIOJeHUSIX W YTBepPXKAEHHsX;
npejjiaraTb ~ KPpUTEPUM 11  BbISIBJIEHWS ~ 3aKOHOMEDHOCTeH U
TIPOTHBOPEYNH;

Jlenath BBIBOZbI C MCII0/Ib30BaHMEM 3aKOHOB JIOTUKM, A€AYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUI 110 aHaJI0TUH;
TIPOBOJUTh CaMOCTOSITE/IbHO Jl0Ka3aresibCTBa MaTeMaTHUYeCKUX
yTBep)KeHUH (MpsiMble U OT MPOTUBHOI0), BbICTPAUBATh apryMeHTal[HIo,
TIPUBOJUTHL TIPUMEpPbl W KOHTPIpHMMepPbl; O0OOCHOBBLIBaTH COOCTBEHHbBIE
CY’>K[€HUS Y BbIBO/IbI;

BbIOMpaTh crioco® peieHuss yueOHON 3a7auM (CpaBHUBAaTh HECKOJIBKO
BAapUAHTOB pellleHus, BbIOMpaTh Haubosiee TOAXOASAIIUNA C YYETOM
CaMOCTOSITE/TbHO BbI/leJIEHHBIX KDUTEPHUEB).

Bba3oBbie ucc/iegoBare/lbCKe AeCTBYS:

WCTI0/Tb30BaTh BOIIPOCHI KaK MCC/e/I0BaTeIbCKUM WHCTPYMEHT TO3HAHWUS;
dbopMyMpoBaTh BOMPOCH], (HUKCHPYIOIHME TPOTUBOpPeUHe, Tpob/emy,
yCTaHaB/IMBaTh WCKOMOe U  JlaHHOe, (OpMHpOBaTh  THIIOTe3Y,
apryMeHTHPOBAaTh CBOO TIO3UIIUI0, MHEHUE;

TIPOBO/IUTD CaMOCTOSITe/TbHO CTUTAHUPOBAHHBIM 9KCTIePUMEHT,
WCC/IeIoBaHUe T10 YCTAaHOBJIEHWIO OCOOEHHOCTeH MaTeMaTH4eCKOro
00beKTa, SIBJIEHUS, TIPOIIECCA, BBISIBJIEHUIO 3aBUCUMOCTEM  MEXIY
00BEeKTaMH, SIBJIEHHSIMU, TIPOL[ECCAMU;

CaMOCTOSITe/TLHO (hOPMYMPOBaTh 0000IIeHNsI ¥ BLIBO/IBI 110 pe3y/ibTaTaM
NIPOBE/IEHHOT0 HAOJIFOZIEHNs, MCC/Ie/JOBaHUsA, OLIEHWUBATh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 006001IIeHMI;

TIPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TMPOIeCCa, a TaKXKe BbIJIBUTaTh
TIPE/ITI0/IO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIBJIATE JeuinThl MH(OpPMAIMY, JaHHBIX, HEOOXOAWMBIX JJisI OTBETa
Ha BOIIPOC U JIJIs pellieHUs 3a/lauy;



e BbiOMpaTh WHGOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/JU3MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh MH(OPMaL1IO
pa3/IMUHbIX BU/OB U (DOPM TIpe/iCTaB/IeHNS;

e CTPYKTYypUpPOBaTh MH(OpPMALUIO, TIPECTaB/ATh €€ B Pa3/MUHbIX (PopMax,
WJUTFOCTPUPOBATh Tpaduuecky;

e OLIeHUBaThb HaJ&XHOCThb vMHbOopMaLun 1o CaMOCTOSITE/TbHO
c(hopMy/IMpPOBaHHBIM KPUTEPHSIM.

2)  YHueepcanbHble = KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUWUXCHL.

Oomenue:

e BOCIpPHHUMATh U (HOPMY/JIMPOBaTh CYX/AEHUs] B COOTBETCTBUU C
YCJIOBUSIMH M 1Ie/IIMHU OOIIleHUsT; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MUCbMEHHbIX TEKCTaX, JlaBaTh TMOSICHEHUS 10
XO/ly pelleHusi 3a/laul, KOMMEHTHUPOBATh MOTyUeHHbIN pe3yJ/ibTar;

e B X0/le 06Cy)XZieHHs 3a/jlaBaTh BOIIPOCKI T10 CYIIleCTBY 00CYKZlaeMOU TeMbl,
1ipo0JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh /€M, Halle/IeHHbIe Ha TTOMCK
pellieHUs]; COTOCTaB/IsATh CBOM CYXXIEHUSI C CYXIEHUSIMA JPYTruX
YUaCTHUKOB JAuajiora, oOHapy>KUBaTh pa3/uuve W CXOZCTBO TO3UIUH; B
KOpPpeKTHOU (popMe (hopMyJIMPOBaTh pa3HOTJ/IaCHsi, CBOM BO3paKeHUs;

e IIpeACTaBJATL  pe3y/abTarbl  pelleHus  3a7auyd,  SKCIIepUMEeHTa,
WCC/IeIoBaHUs],  TIPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (popmar
BBICTYTIJIEHUS C YYETOM 3a/lay Mpe3eHTalui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHn4yecTBO:

e TMOHMMaTh W  WCIO/b30BaThb  IIPEMMYIIECTBA  KOMaHJHOH U
WH/IMBU/IyalbHOM pabOoThI MPH PeIleHruH YueOHbIX 3a/1au; MPUHUMATh LIe/b
COBMECTHOH [IeATeNIbHOCTH, ITUIAHUPOBAaTh OpraHW3alii0 COBMECTHOM
paboThkI, pacripeiesiATh BU/bI paboT, J0rOBapUBATLCs, 00CYXK/aTh MPOLIECC
Y pe3ynbTat paboTel; 060011jaTh MHEHUS HECKOTbKUX JTFOZIEeH;

e YUaCTBOBAaTh B IPYIMIOBLIX popMax paboTeI (06CyXAeHHs, 0OMeH MHEHHH,
«MO3TOBBIE IITYPMbl» W WHbIE); BBINIOJHATE CBOK YacTh pabOThI U
KOOP/MHUPOBaTh CBOU [JI€HCTBMS C JPYrHMM UleHaMd KOMaH/bl;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TPOAYKT TIO0 KPUTEPHSM,
copMyIMPOBaHHBIM yUaCTHUKAMH B3aUMO/I€HCTBYSI.

3) YHugepcasnbHble  pezy/nsimueHble Oeticmaus, obecneuugarom
¢hopmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranuszanus:

e COCTaBJSATH I/IaH, a/lTOPUATM pellleHus 3afiaui, BBIOMpPATh CTI0CO0 pelieHus
C YYETOM UMEFOIINXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,



apryMeHTHUPOBaTh U KOPPEKTHPOBAaTh BapUAHThI PeIlleHU C y4ETOM HOBOM
vH(dopMaluu.

CaMOKOHTPO/Ib:

e B/a/leTb HaBbIKAMM T[I03HaBaTe/JbHOW peduieKCMM KakK OCO3HaHUs
COBepILLIAaeMbIX JeHUCTBUMA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJbTaTOoB;
BMa/ileTh crocobaMu  CaMOTIPOBEPKH, CaMOKOHTPOJISL — Tpoljecca |
pe3y/bTara pelleHrss MaTeMaTAUueCKOU 3a/jauu;

e TpeJBU/IeTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb MpU pelIeHun
3a/jlauyi, BHOCHUTb KODPEKTUBBI B [eSITelbHOCTb Ha OCHOBE HOBBIX
00CTOATENBCTB, JJaHHBIX, HAWJEHHBIX OIMOOK, BISIB/IEHHBIX TPYAHOCTEH;

e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I[eli W YCJIOBHUSM, OOBSICHATH
TIPUYMHBI [TOCTY)KEHUSI WU HeJOCTW)KEeHUS] pe3y/bTaTOB [leATeTbHOCTH,
HaXOAWUTb OMIMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INIPEJMETHBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBbI CTePEOMETPUM U CJIe[CTBUS U3 HUX TIPU pellleHur
reoMeTpUYeCcKrx 3ajau.

OnepupoBaTh MOHATUSMU: TIapajieIbHOCTh U TIePIeHANKYISIPHOCTD TPSIMbIX
Y TIJTIOCKOCTEH.

KnaccuduimpoBath B3auMMHOe pPacroJio)KeHWe TIPSIMbIX M TJIOCKOCTeM B
TIPOCTPaHCTBE.

OnepupoBaTrh TOHSATHUSMU: [ABYTPAaHHBIA yTOJ, TPaHW JBYTPAaHHOrO VTJIa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM yTro/ ABYTPAHHOTO YIJa; I'pajyCHas Mepa
JBYTPaHHOTO yTJia.

OnepupoBarh TOHSATUSIMA: MHOTOIDAHHUK, BBIMYK/IbIA W HEBBITYKJIbIU
MHOTOT'PaHHUK, 3/IeMeHTbI MHOTOTpaHHUKaA, MPaBU/IbHbIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOTDAaHHUKOB (MHpaMu/ia; TMpU3Ma,
TIPSIMOYTOJIbHBIN Mapasuiesenuriesi, Ky0).

KnaccuduimpoBaTh ~ MHOTOTPAaHHWKH,  BbIOMpasi ~ OCHOBaHUS  AJis
Knaccudukaiuy (BbIMYK/ble U HEBBIMYK/ble MHOTOTPAaHHUKH; TIpaBU/IbHBIE
MHOTOT'PaHHUKHU; TIPSIMble Y HaK/IOHHBIE MIPU3MbI, Tlapasliefenure/ibl).

OrnepupoBaTh MOHSATUSMU: CeKYIllasi JIOCKOCTh, CeueHre MHOTOI'DaHHUKOB.

OOBACHATH TIPUHLIMIIBI IOCTPOEHUS CEUeHUM, UCIT0/Ib3Ysl MeTO/], CJIefIOB.

CTpouThb CeueHWs] MHOTOIDAaHHUKOB METOJOM  CJie[JOB, BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE UYePTeXKW K3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.



Pemath 3a7iauy Ha HaxOyKZeHUe TreOMeTPHUYeCKUX BeJIMUMH 10 00pasiiaM Win
aJIfOpUTMaM, TIPUMEHsISI M3BeCTHble aHaIUTUUeCKWe MeTO/bl TpPH PpellieHUH
CTaHJAPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIUMC/IEHWe PAaCCTOSTHUN MeXAy ABYMS
TOUKaMH, OT TOYKWM [0 TIpSIMOM, OT TOYKH [0 TIUIOCKOCTH, MEXY
CKpeIUBaIOLAMUCS TPSIMbIMHU.

Pemath 3a7iaur Ha HaxoOK7eHWe reoMeTpUUYeCKUX BeJIMUMH 10 obpasiiaM Win
arOpUTMaM, TpHUMEHsISI W3BeCTHble aHaJUTHUYeCKHe MeTOZbl TPy pelleHuH
CTaHJAPTHBIX ~ MaTeMaTMUeCKUX 3aZlad Ha BBbIUKMC/IEHUWEe YIJIOB  MeX[y
CKPeIl[MBAIOLMMUCS  TIPSIMBIMH, MEXIy TIPIMOM U  TIJIOCKOCTBIO, MEXIy
TIJIOCKOCTSIMH, [IBYTPaHHbBIX YIJIOB.

Bbruncisate 00bEMBI 1 TIJIOIAZM TTOBEPXHOCTEM MHOTOIPAaHHUKOB (TIpH3Ma,
nipamMuzia) C TpuMeHeHHMeM (GOpPMYJ/; BBIUMC/ISTH COOTHOIIEHUS MEXy
TIJIOIIA/IIMU TIOBepXHOCTeH, 00béMaMu 1T0I00HBIX MHOTOTDaHHUKOB.

OnepypoBaTh TOHSATUSIMU: CHUMMETpHSI B TPOCTPAHCTBe; I[€HTP, OCb W
TIJIOCKOCTb CUMMETPHU; 1IeHTP, 0Ch U TIJIOCKOCTb CUMMETPUU (DUTYPHI.

V3Brekatb, TpeoOpa30BbIBaTh W WHTEPIPETHUPOBATh WHGMOPMAIMIO O
TIPOCTPAHCTBEHHBIX MeOMeTPUUeCKUX (pUrypax, mpeCTaB/JeHHYI0 Ha uepTekax W
PUCYHKax.

[IpumeHsITb TeoMeTpuueckue (aKThl [AJid PpellleHus CTepeoMeTpPUUeCKuX
3a/1ay, TIpe/iro/aratliuxX HeCKO/IbKO I11aroB pellleHusl, eC/id YC/0BUSI IPUMeHeHUs]
3a/laHbl B sIBHOU (hopMme.

[IpuMeHATb TIpOCTeMIlIMe TIpOrpaMMHbIe  CpeJCTBA M 3JIeKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMbI TIPH PellleHnH CTePeoMeTPUUeCcKHX 3a/ad.

[TpuBOAUTHL TIpUMeEpPbl MaTeMaTHUeCKHWX 3aKOHOMEpPHOCTel B TpUpojie U
)KWU3HU, pacrio3HaBaTh MPOSiB/ieHUE 3aKOHOB reOMeTpHH B UCKYCCTBe.

[TpyMeHSATb TI0/lyYeHHbIe 3HAHWS Ha TIPAKTHKe: aHa/JM3UpPOBaTh peasbHbIe
CUTyallud ¥ TIPUMEHSITh U3yueHHble TIOHATUS B TIpollecce TIOMCKA PpellleHus
MaTeMaThUueCcKd ChOpMy/IMPOBAaHHON Mpo6/ieMbl, MO/Ie/TUPOBaTh  peasibHbIe
CUTyal[id Ha $3bIKe T'eOMeTPHM, WCC/IefloBaTh ITIOCTPOeHHbIe MOJenu C
WCTI0/Tb30BaHNEM reOMeTpHUUeCcKUX TOHITUM U TeopeM, arrapaTta aare0pbl; peliaTh
TIpaKTHUYeCKHe 3a/laui, CBsI3aHHbIEe C HAX0K/eHHEeM TeOMeTPHUUeCKHX BeTUMUKH.

11 KITACC

OmneprpoBaTh TOHSATHUSMU: I[WIWHpUUECKas TTOBePXHOCTb, 0Opa3yrolijue
LWIVHIDUYECKOW  TOBEPXHOCTH;  LWIMHADP;  KOHWYeCKass  IOBEPXHOCT,
oOpa3yroiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; chepruecKasi TOBepXHOCTb.

Pacrio3HaBaTh Tesia BpaljeHus (LWIUH/P, KOHYC, cdepa U 111ap).

OOBACHATD CTIOCOOBI TIOTyUeHUs TeJl BpalljeHusl.

KnaccuduimpoBatsk B3auMHOe pacriosioykeHue chephbl U MJI0CKOCTHU.



OneprpoBaTh MOHATUSIMU: 1LIAPOBOM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; 11apoBOM CJIOM, OCHOBaHMe LIApPOBOrO CJIOS, BbICOTA LIAPOBOrO CJIOS;
11apOBOM CEKTOP.

Bbruncsiate  00bEMBI M TUIOL[AAM  TIOBEDXHOCTEM  Tes  BpallleHus,
reoMeTpUUYeCKHX Tejl C IpUMeHeHreM (hopMy .

OnepvpoBaTh TNOHATHUSMU: MHOIOTPAaHHUK, BIHWCAaHHbIM B cdepy U
OMUCAHHBIA OKO0JIO cdepbl; cdepa, BOKWCAHHAs B MHOTOTPAaHHUK WM Teso
BpalleHusl.

BBIUNC/IATE COOTHOILIEHUSI MeXXAY TUIOLaAsIMU TOBepXHOCTel U 0ObéMamu
1I0ZI00HBIX Tel.

N306paxkath u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHeM ITIPOCThIX
YepTEKHBIX MHCTPYMEHTOB.

BbINoMHATE (BBIHOCHBIE) IJIOCKKE UePTeXKU U3 PUCYHKOB MPOCTHIX 0O BEMHBIX
¢uryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTb CeueHUsl Tesl BpallleHusl.

V3Bnekatb, WHTEPIpeTUPOBaTh U TpeoOpa3oBbiBaTh WHGOpPMALMI0 O
MIPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (pUrypax, rnpezCTaBlIeHHYI0 Ha uepTexax U
pPUCYHKax.

OneprpoBaTth NNOHATHEM BEKTOP B IPOCTPAHCTBe.

BbINoOMHATE  J€MCTBUSA  CJIOXKEHUSI BEKTOPOB, BBIUWTAHUS BEKTOPOB W
YMHO>KeHUsI BeKTOPA Ha UncJi0, 0OBSICHITh, KAKUMU CBOMCTBAMU OHU 00/1aJatoT.

[TprMeHATH NpaBWIIO Mapasiesnenure/a.

OneprpoBaTh MOHATUSAMU: [JeKapTOBbl KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZY/Ib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIroJ MeXIy
BEKTOpaMH, CKaJIIpHOe MPOM3Be/leHre BeKTOPOB, KOJIJIMHeapHble U KOMIIaHApHBIE
BEKTODBI.

Haxoautb cymMMy BEKTOPOB U MPOU3BeJieHUe BEKTOpa Ha UMCIIO, YTOJl MeXAY
BEKTOpaMH, CKa/IIpHOEe TIpOW3BeJeHue, pacKIaAblBaTb BEKTOD TI0 JIBYM
HEKOJUITMHeapHbIM BEKTOPaM.

3aziaBaTh JIOCKOCTh ypaBHEHHEM B 1eKapTOBOW CHCTeMe KOOpJWHaT.

[IpuMmeHATL reomerpuyeckue (akTbl [Ji peLleHHWs CTepeoMeTpUYeCKUX
3a/1ay, TpeAo/iaratiux HeCKOIBKO 11aroB pelleHus], eC/id YC/A0BUSI IPUMeHEeHHUs
3a/laHbl B IBHOM (hopMe.

Pemars mpocreiiiivie reoMeTpruyeckye 3aZlaud Ha TMPUMeHeHHe BeKTOPHO-
KOOPZMHATHOT'O MeTo/a.

PemaTe 3aZaud Ha [10Ka3aTeJbCTBO MaTeMaTUYeCKUX OTHOIIEHUH U
HaXO’K/ieHe TeOMeTPUUeCKUX BeJIMUMH T0 oOpasliaM WiId alropuTMaM, IIpUMeHsis
M3BEeCTHbIE MeTO/Ibl P PeLleHUH CTaHZAPTHBIX MaTeMaTHYeCcKuXx 3ajady.

[IpuMeHATH TmpOCTeMIIe TIPOrpaMMHble  CpeJCTBA M 3JeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [PU PELLIeHUH CTePeOMeTPUYECKHX 3a/ay.



[IpyBOgWTHL TpHMMepbl MaTeMaTUUeCKHMX 3aKOHOMEDHOCTeW B TIpUpOJe U
JKWA3HU, PACII03HABATh IIPOSIB/IEHHE 3aKOHOB FeOMeTPUY B UCKYCCTBe.

[IpuMeHATh TOMy4YeHHble 3HAaHUSI Ha IPAKTHKe: aHa/JM3MPOBAThb peasbHbIe
CUTyallUM ¥ TPUMEHSTb W3y4UeHHble TOHATHUS B IIpoLiecCe IIOMCKA peLleHHUs
MaTemMaThUueCckKd CGOpMy/JIMPOBAaHHON Mpo6semMbl, MO/|e/TUMPOBaTh peasibHbIe
CUTyallMd Ha $3bIKe TeOMeTPUM, WCC/IeoBaThb IIOCTPOEHHbIE MOJenu C
MCI0/Tb30BaHNeM reoMeTprUUeCcKuX MOHITUM U TeopeM, arrapaTta aaredpbl; peliaThb
MpaKTUYeCKHe 3a/lauy, CBSI3aHHbIe C HAXO0KJeHUEeM TeOMeTPUYeCKUX BeJTUUKH.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

KosmmuyecTBo uacoB

No HaumeHoBaHMe pa3je/ioB U TeM JeKTpoHHbIe (1{u¢poBbIe)
n/n NporpamMMsI Bcero KouTposkrbie oOpa3oBaTe/IbHbIE PeCypChI
padoThI
1 BBeneHue B cTepeoMeTpHIO 10
9 IIpsimble ¥ IJIOCKOCTU B IIPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSIMBIX U IJIOCKOCTEN
3 HepneH,qmiynﬂpHOCTb MPSIMBIX U 1
IIJIOCKOCTeN
4 YTi1Bl MEXAY IPAMBIMU U IJIOCKOCTAMU 10 1
5) MHororpaHHUKu 11 1
6 OOBEMBI MHOTOTPAaHHHUKOB 1
7 IToBTOpEHME: CeueHUs, paCCTOSHUSA U YIJIbI 1
OBHIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME 68 5




11 K/TACC

Ko/mmuecTBo yacoB
HaumeHoBaHMe pa3je/ioB U TeM JneKkTpoHHbIe (1{u¢poBbIe)
Ne i/ KoHTpo/1bHEBIE
NporpamMmMsbI Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI
1 Tesna BpaleHust 12
2 OO6BEMBI Ten 5 1
3 BekTopbl 1 KOOpAWHATEI B [IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0600IIEHNE, . 1
CHCTeMaTH3al[ysl 3HaHUMN
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KosinyecTBo yacoB JJIEKTPOHHBIEe
u@poBbIe
Ne n/m | Tema ypoka KoHTpo/ibHBIE map
Bcero o0pa3oBarTe/IbHbIE
padoThI
pecypcsl

OcCHOBHBIe IOHATUS CTEPeOMETPHM: TOUKA,
npsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
ITpaBua n306pakeHHsl HA pUCYHKax:
1300pakeHHsI TVIOCKOCTeH, TapasuiesIbHbIX
NpSIMBIX (OTPe3KOB), cepeuHbI OTpe3Ka

[ToHsITHS: TIepeceKaroIrecs TI0CKOCTH,
TiepeceKarolIyecs npsiMasi ¥ TJI0CKOCTh

ITonsTus: rnepecekaromyecs 1jiI0CKOCTH,
rnepecekaromyecd rnpsiMasa v rj1oCKOCTb

3HaKOMCTBO C MHOTOIpaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKLIMOHHBIX UepTerkax

HauanbHble cBefieHUst 0 KyOe U MUpaMu/e,
uX pa3BéPTKU U Mozieni. CeueHust
MHOT'OrPaHHUKOB

HauanbHble cBefieHUs1 0 KyOe U UpaMu/e,
VX pa3BépTKy U Mogenu. CeueHus
MHOTOTPaHHUKOB

IToHsiTHEe 006 aKCMOMATUUYECKOM IMMOCTPOEHUHN
CTEPEOMETPHUU: dKCHUOMbI CTEPEOMETPUUN U
c1eCTBUA U3 HUX




ITonsiTe 06 aKCMOMAaTHUECKOM MMOCTPOEHHHU

8 CTepeoMeTpUU: aKCUOMBI CTepeOMeTPUU U
C/1e,CTBUS U3 HUX
[MoHsiTHEe 06 aKCMOMaTHUUeCKOM MOCTPOeHUH
9 CTepeoMeTpUU: aKCUOMbI CTEPEOMETPUH U
C/1eJCTBUS U3 HUX
[ToHsiTvie 06 aKCMOMAaTHYeCKOM TIOCTPOeHUH
10 CTepeoMeTpUU: aKCUOMBI CTEPeOMeTPUU U
C/1eJCTBUS U3 HUX
BsaumHoe pacrionoxeHue NpsiMbIX B
11 IIPOCTPAHCTBE: ITepeCceKarolecs,
rapasiiesibHble ¥ CKpellyBarolyecs psMble
[TapasnenbsHOCTB NPSIMBIX U IJIOCKOCTEHN B
1 IIPOCTPAHCTBeE: Napasiie/bHble NpsiMble B
TIPOCTPAHCTBE; Napaslie/IbBHOCTb TPEX
TIPSIMBIX
[TapanenbHOCTb NPSIMBIX U IJIOCKOCTEH B
13 ripoctpaHcTBe: [lapasnesbHOCTD TIPSIMOM U
IIJIOCKOCTH
14 YTJIBI C COHAIpaB/IeHHBIMU CTOPOHAMU
15 Yron mexzay npsMbIMU B IIPOCTPAHCTBe
16 YTon mexxay psIMbIMU B IIPOCTPAHCTBE
17 [TapamnienbHOCTh TIOCKOCTEH:
rapa’siiesibHble IJIOCKOCTH
18 CpoiicTBa napa’isie/ibHbIX TJI0CKOCTel
[TpocTeiiiye NpoCTpaHCTBEHHBIE (PUTYPBI
19 Ha TJIOCKOCTH: TeTpas/p, Kyo,

Mapasiienernuries




20

[TocTpoeHue ceueHUit

21 [TocTpoeHue ceueHuii
KonTtposnpHast pabora no Teme "IIpsiMblie u

22 TJIOCKOCTHU B TIPOCTPAHCTBe.
[TapanienbHOCTE NPSIMBIX U TJIOCKOCTEH"
[TeprieB MKy IIPHOCTB NPSIMOU U

23 IVIOCKOCTYU: TeprieHUKYIspHbIe IpsiMble B
TIPOCTPAHCTBe

24 IIpsimble napasuiesibHble U
TNIepIrIeHUKYJISpHbIe K IIJIOCKOCTH

75 [Ipsimble napasuienbHbIE U
TeprieHUKYJIspHbIe K IIJIOCKOCTH

%6 [Tpu3Hak neprneH UKy/ISIPHOCTH NIPIMOM U
IIJIOCKOCTU

57 [Tpu3Hak nepreH UKy/IIPHOCTH NIPIMOY U
IIJIOCKOCTU

)8 Teopema 0 mpsiIMOU MeprieHJUKY/ISIPHOU
IIJIOCKOCTH

79 Teopema 0 TIpsIMOM MepIieHJUKY/ISPHOU
TIJIOCKOCTH

30 Teopema o0 psiMOl NeprieHUKY/ISIPHOU
IJIOCKOCTH
[TeprieH Ky /ISIp ¥ HAK/IOHHBIE: PACCTOSTHUE

31 OT TOUKH JI0 IIJIOCKOCTH, PaCCTOSIHUE OT
MIPSIMOM Z10 TUIOCKOCTH

32 [TeprieHUKY/ISIp ¥ HAK/IOHHBIE: PACCTOSIHUE

OT TOUYKH 10 IIJIOCKOCTH, paCCTOAHHE OT




HpﬂMOﬁ A0 ITJIOCKOCTHU

HepHeH,E[I/IKyJ'IHp ¥ HAKJ/IOHHBIE: DACCTOAHHE

33 OT TOYKH /10 IIJIOCKOCTH, paCCTOSTHUE OT
MIPSIMOM /10 TUIOCKOCTH
[Tepnien Ky /IIp ¥ HAK/IOHHBIE: PACCTOSTHUE

34 OT TOYKHU [0 MIJIOCKOCTH, PACCTOSTHHUE OT
NIPSIMOM /10 TUIOCKOCTH

35 YT/1Bl B IPOCTPAHCTBE: YTOJI MeXAY NPSMOU
Y TIJIOCKOCTBEO

36 [ ByrpaHHbIN yTo, TUHEHHBIN Yo/
JIBYT'PaHHOrO yrJia

37 JByrpaHHbIN yToJ1, TUHENWHBIN yTroJ
JIBYT'PaHHOIrO yrJia

38 [TepnieH MKy ISIPHOCTH MJIOCKOCTEM: PHU3HAK
NepreHUKy/ISIpPHOCTU JBYX TJIOCKOCTEN

39 [TepnieB MKy ISIPHOCTH MJIOCKOCTEM: NIPHU3HAK
NepreHUKYIIpPHOCTH JBYX TUIOCKOCTEeN

40 [TeprieHAMKYISIPHOCTD TJIOCKOCTEN: MPU3HAK
MepneHUKYISIPHOCTH JABYX IJIOCKOCTeMN

41 Teopema 0 TpEX repreHIUKY/IsIpax

42 Teopema 0 Tpéx MneprneHAUKY/Igpax

43 Teopema 0 Tpéx neprneHAUKYIspax
KonTtposnrHast paborta o TeMam

44 "[lepnieHVKYJISPHOCTb MPSMBIX U
IJI0CKOCTeN" U "YTJIbl MeXXy NPSIMBIMU U
IJI0CKOCTAMU"

45 ITonsiTHE MHOTOTpaHHUKA, OCHOBHBIE




3JIEMEHTBI MHOT'OI'DAHHHKA, BBIITYKJIbIE 1
HEBBLIITYKJ/IbIe MHOT'OT'PAHHUKU; pa3BépTKa
MHOIr'OrpaHHUKa

46

[Tpusma: n-yrosibHasi Ipu3Ma; rpaHy U
OCHOBaHUS1 PYU3MBbI; TIpSIMasi U HaKJIOHHas
TIpY3Mbl; OOKOBasi U MOJIHAs TOBEPXHOCTh
TIPU3MBbI

47

[Tapannenenunes, NpsIMOYTO/IbHbIN
rapasulesieniures, U ero CBOMCTBa

48

[Tupamuyja: n-yrosibHas nupaMu/a, rpaHu 1
OCHOBaHMe MMPaMU/IbI; HOKOBAs M MOJTHAsT
[I0BepXHOCTb MUPAMU/LI; IIPABUILHAA U
yceuéHHas nmipamMu/ia

49

[TpaBU/IbHBIE MHOTOTPDAHHUKU: TIOHSATHE
MPABU/ILHOTO MHOTOTPaHHHUKA; MPaBU/IbHAST
npr3Ma U MpaBUIbHas TUPAMK/IA;
NpaBU/IbHAS TPEYro/ibHas MUPAMK/IA 1
TIPaBU/IBHBIN TETPas3Ap; Kyo

50

[TpencraBnieHye 0 MPaBUIbHBIX
MHOIOIpaHHMKAaX: OKTas3/p, JojeKasp U
VKOCas3p.

51

CuMMeTpuUs B MPOCTPAHCTBE: CUMMETPHUSI
OTHOCHUTEJIbHO TOUKH, MPSIMOM, TIJIOCKOCTH.
OneMeHTbl CHMMETPUM B NMUpaMUaXx,
napa’siiesienumeiax, npaBUIbHbIX
MHOTOTpaHHUKaX

52

BeIuricieHre 31eMeHTOB MHOTOTPaHHUKOB:
pébpa, AuaroHasu, yriibl




[Tnomazbs 60KOBOM MOBEPXHOCTH U TOJTHOM
TIOBEPXHOCTH TIPSIMOM TIPHU3MBI, TIIOIIA/b

53 y y 1
OCHOBAaHHH, TeopemMa 0 O0KOBOM
TIOBEPXHOCTH TPSIMOM TIPHU3MBI
[Tnowaas 6OKOBOM MOBEPXHOCTH U
£4 TIOBEPXHOCTH MPABUIbHON TIMPAMU/IbI, 1
Teopema O TIoL[aiu OOKOBOM MOBEPXHOCTH
yCeUEHHOM MUpaMUbI
ee KontposnbHast pabora no Teme 1
"MHororpaHHuKu"
56 [MousiTvie 06 06BEME 1
57 OOBEM TTHPAMU/IBI 1
58 OOBEM TTUPAMU/TBI 1
59 OO6BEM TTUPAMU/TBI 1
60 OO6BEM nUpaMuzibl 1
61 OOBEM TTPU3MBI 1
62 OOBEM TTPU3MBI 1
63 OO6BEM TIPU3MBI 1
64 KonrposnsHast pabota o Teme "OOBEMBI 1
MHOI'OIPaHHUKOB"
[ToBTOpEHMe, 0600ITIeHHE CHCTeMAaTH3als
65 3HaHu. [locTpoeHune ceueHuii B 1
MHOTOTPaHHHKE
66 [ToBTOpEeHMe, 06001[eHNe CHCTeMaTH3alys 1

3HaHWM. BhIunc/ieHre pacCTOSHUM: MeX1y
JBYMsI TOUKaMH, OT TOUYKH /10 TIPSIMOH, OT
TOYKH /10 TIJIOCKOCTH, MEXKTY




CKPeLIVBAILUMUCS TTPSIMbIMU

67 VToroBast KOHTpPO/IbHasE paboTa

[ToBTOpEHUEe, 0000ITIEHHE CHCTEMATH3alUs
3HaHUH. BrluncrieHne yrioB: Mexzay

68 CKpeLUBaOLLIUMUCS NPAMBIMUA, MEXKIY
NIPSIMOU Y TJIOCKOCTBIO, [IBYTPaHHbIX YIJIOB,

YIJIOB MeXY ITVIOCKOCTAMUA

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME

68




11 K/TACC

Ne n/m

Tema ypoka

KoysmmuecTBO uacos

Bcero

KonTposibHbIe
PadoThI

JJ/IeKTPOHHbIE

nudpoBbie
o0pa3oBaTe/IbHbIE

pecypchbi

Cdepa v mwap: 1ieHTp, paJuyc, AUameTp;
TUIOLIA/Tb TIOBEPXHOCTH Cepbl

B3aumHoe pacnionokeHue cdepsl 1
TJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTh K

cdepe; ninoiiaab chepbl

V306paskeHue cdepsl, 1apa Ha
riockoctu. CeyeHus mapa

[{unuHApUYecKasi TOBEPXHOCTh,
obpa3yroliye UINHAPUUeCKON
TIOBEPXHOCTH, OCh LIUTMHZPUYECKOM
TIOBEPXHOCTHU

LvmHap: ocHOBaHMS U OOKOBast
TIOBEPXHOCTh, 00Opa3syolliasi U OCh;
TIo1aib G0KOBOM U TOTHOM MOBEPXHOCTH

V306parkeHue I[UIMHPA Ha TUIOCKOCTH.
Pa3péprka uunuHapa. CeueHus IUIMHAPA
(MI0CKOCTBI0, Mapasie/ibHOW U
TIeprieHJUKYISIPHOM OCH LIWJTUH/IPA)

KoHnueckasi 10BepxXHOCTb, 00pa3yolye
KOHWYeCKOW NTOBEPXHOCTH, OCh M BepIINHA
KOHMY€eCKOW TTIOBEepXHOCTH

Konyc: ocHOBaHUe U BepllvHa,




obpa3yroliiasi ¥ 0Ch; Mo [b 60KOBOH U
TIOJTHOM TTOBEPXHOCTH

Y ceuéHHBIN KOHYC: 06pa3yroLye 1

9 BBICOTA; OCHOBaHUsI U OOKOBast
TIOBEPXHOCTh
N300pa>keHre KOHYCa Ha TVIOCKOCTH.
PasBépTka KoHyca. CeueHust KOHyCa

10 (TM/10CKOCTBIO, TIapasl/ie/ibHOM OCHOBAHHUIO,
¥ TIJIOCKOCTBI0, TIPOXO/sAIIield yepe3
BEepILVHY)

1 Komb6uHarwist Tes BpaieHus 1
MHOTOI'PaHHUKOB
MHororpaHHUK, OMHCaHHBIN 0KOJIO

12 cdepsl; cdepa, BriMcaHHas B
MHOT'OIPaHHUK WJ/IU B TeJIO BpallleHUsI

13 [MousiTHe 06 06BéMe. OCHOBHBIE CBOMCTBA
00BEMOB Ter

14 O06BEM 1[UIMHAPA, KOHYCa

15 OO6BéM 1mapa U TIoLIa/b Chepsl
[TogoOHbBIe Tea B MPOCTPAHCTBe.

16 CooTHo1IeHrs MexXy IUIoLaiMUu
TIOBEPXHOCTeH, 00bEMaMu TIOI0OHBIX TesT

17 KonTponbHast pabota o Temam "Tesna
Bpaijeaus” u "O6vembl Te"

18 BekTop Ha MjI0CKOCTU U B TIPOCTPAHCTBE

19 Crno)xeHre U BbIUMTaHKE BEKTOPOB

20 YMHOXeHue BeKTopa Ha YUCII0




21

Pa3noykeHre BeKTOpa IO TPEM
HeKOMITJTaHapHbIM BeKTopaM. [IpaBusio
riapasuiesierure/ia

22

Pemmenue 3aziau, CBSI3aHHBIX C
NIpYUMeHeHreM TNpaBUJl IelCTBUM C
BEKTOpPaMHU

23

[IpsiMoyrosibHasi cucTemMa KOOpJVHAT B
ripoctpaHcTBe. KoopvHAaThHI BeKTOpa.
[Tpocreiiive 3a1aur B KOOpAXHATAX

24

Yron mexay BektopaMu. CkansipHoe
TIpoU3Be/ieHre BeKTOPOB

25

Brruricnenue yrj0B MeXAy MpsaMbIMH U
IIJIOCKOCTAMMU

26

KoopanHaTHO-BEKTOPHBIN MeTO/, IpU
pellieHrY TeOMeTpUYeCcKuX 3a/jau

27

KonTponbHast paboTa 1o Teme "BeKTopbl U

KOOpZMHATHI B [IPOCTPAHCTBe"

28

IToBTOpeEHue, 060061eHre 1
cucremMaTu3auys 3HaHU. OCHOBHbIe
¢urypsl, ¢hakThl, TeOpeMbl Kypca
TJIaHUMETPUU

29

[ToBTOpEHUE, 0600IIEHUE U
cucTeMaTu3aLus 3HaHU. OCHOBHBI®
¢urypsl, ¢hakTel, TeOpeMbl Kypca
TUITAaHUMETPUH

30

[ToBTOpEHME, 0600IIEHHE U
cuCTeMaTH3aLys 3HaHUH. 3aaun
TUVIAHUMETPUU U METO/IbI UX PeIleHust




[ToBTOpeHMe, 060011[eHIe U

31 CcHCTeMaTH3al[ys 3HaHUM. 3ajjaun 1
IJIAHUMETPUU U MeTO/Ibl UX pelleHUs
[ToBTOpeHue, 06001IeHNE U

3 cucremMaTu3alys 3HaHUU. OCHOBHbIe 1
(urypel, ¢akTbl, TeOpeMbl Kypca
CTepeoMeTpuU

33 WToroBast KOHTpOJIbHast paboTa 1

34 [ToBTOpEHME, 0600IIEHNE U 1
cucTeMaTU3aLysl 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» MateMaTHKa: ajqrebpa 1 Hayajia MaTeMaTU4YeCKOro aHasii3a, reoMeTpusl.
I'eometpus, 10-11 kaccel/ AtanacsiH JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AKiiMoHepHOe 0011ecTBo «M3maTenbcTBo «IIpocBelijeHre»

METOANYECKHWNE MATEPHUAJIbI VI YUUTEIA

IIUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET
BVSIHOBA MopnucaHo undposon
y noanucoto: byaHoBa
[annHa [anvHa BnagnmmnposHa
fata: 2023.09.22
BnagMmMnMpoBHa jg5c 700
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