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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi porpamMMa ydebHOro Kypca «['eomeTpusi» 6a30BOr0 YpPOBHS AJis
obyuarormuxcs 10 —11 xkmaccoB pas3paboraHa Ha ocHOBe @emepanbHOTO
roCyZlapCTBEHHOT'0 00pa30BaTe/IbHOTO CTaHZapTa CpefHero oobInero o6pa3oBaHus,
C YyuéTOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHWM, MpeAbSBIIEMbIX K
MaTeMaTHUeCKOMy 00pa3oBaHHIO, W TPaJuLUi POCCUHCKOrO0 00pa30BaHUs.
Peanmm3atiusi mporpamMmbl obecrieurBaeT OBJIa/leHHe KTHOUeBbIMU KOMIIETEeHLIsMH,
COCTaB/ISIFOIIMMM OCHOBY /Il CAaMOPa3BUTHSI W HeIpepbIBHOTO 00Opa3oBaHUs,
1[€/IOCTHOCTb OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeJBHOTO Da3BUTHUS
JTIMYHOCTH 00YYaroL[uXCsl.

OE/IN N3YUYEHNA YYEBHOI'O KYPCA

BakHocTh yueOHOTO Kypca TeOMeTPHMM Ha YPOBHe CpefHero o0I1ero
obOpa3oBaHMs 00ycC/OB/IeHAa TIPAKTHUECKOH 3HAUMMOCTBIO MeTarpeIMeTHBIX U
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHHs TeOMeTPUM B HallpaB/IeHUW JTUYHOCTHOTO
pa3BuUTHSl 00yvaromuxcsi, (GopMHUpOBaHUS (PYHKIMOHAJIbHONW MaTeMaTH4yeCcKou
IPaMOTHOCTH, U3yUeHHs IPYTUX yueOHbIX AUCLMILIMH. Pa3BuTre y 00ydarommxcs
TIPaBWIBHBIX IIPE/ICTAaBJEHUA O CYIITHOCTH M TPOWCXOXKJEHUH TeOMeTPHUUeCKHUX
abCTpakiuii, COOTHOIIIEHUHM PpeasbHOr0 W U/AeaJbHOr0, XapaKTepe OTpaKeHUs
MaTeMaTU4eCKOU HayKOW SIBJ€HWW MW TIPOLIeCCOB peajbHOr0 MMpa, MeCTe
reoMeTpyy B CUCTEMe HayK M PO MaTeMaTUueckKoro MO/Ie/TMPOBaHuUsl B HAYYHOM
TI03HAHUM U B TIPAKTHKE CITIOCOOCTBYeT (POPMHPOBAHUIO HAyUYHOTO MHUPOBO33PEHUS
yualmxcsi, a TakKe KaueCTB MbIIIeHUs, HeOOXOAWMBIX [ ajariTaljiid B
CcoBpeMeHHOM 0011jecTBe.

l'eomeTpusi siB/isieTCs OAHUM M3 0a30BBbIX TPeJMETOB Ha yPOBHE Cpe/lHero
obmiero o0Opa3oBaHusl, TaK Kak o0ecrieurBaeT BO3MOXKHOCTb W3yueHUs Kak
JWCIWTIMH eCTeCTBeHHO-HayYHO! HarpaB/ieHHOCTH, TaK U T'yMaHHUTapHOM.

Jloruueckoe MbliiieHre, (opMUpyeMoe TIpU H3YYeHUU OO0yYaroIMMUCS
TIOHSTUMHBIX OCHOB F'€OMEeTPUU U TTIOCTPOEHUH L[eTIOUKU JIOTUUEeCKUX yTBepKAeHU
B XOZle pellleHUs] reOMeTPUUEeCKMX 3aZiau, YMeHHe BBIZIBUTaTb W OIPOBEPraTh
TUIOTE3bI HEINOCPeJCTBEHHO HCIIO/Ib3YIOTCS TIPU pelleHnd 3a/jad eCTeCTBEeHHO-
HAyYHOTO 1IMK/Ia, B YaCTHOCTH U3 Kypca (pU3mKy.

YMeHUe OpUEHTUPOBAThbCS B MPOCTPAHCTBE UrpaeT CYIleCTBEHHYIO POJib BO
BCeX 00JIacTsX [IeATeJIbHOCTH ueoBeKa. OpueHTalUsi 4yejioBeKa BO BpPeMeHU U
TIPOCTPAHCTBE — HeoOXOAWMOe YC/IOBHE €ero COIfHaJibHOTO ObIThs, ¢dopMa
OTpPa)KeHHsI OKPY’KaroIllero Mupa, YCJIOBUEe YCIELIHOTO IMO3HAaHUS W aKTHUBHOTO
npeobpa3oBaHusi  AelcTBUTeNbHOCTH.  OrnepupoBaHHe  MPOCTPAHCTBEHHBIMU
obpazamu 00beguHSET pa3Hble BUIbI YyueOHOW W TPYZOBOW JleATelbHOCTH,



ABJIIETCS OAHUM M3 MpOQecCOoHaTbHO Ba)KHBIX KauyecTB, TO3TOMY aKTyasbHa
3ajaya (GopMHUpOBaHUsl y 00y4arolUXCs TPOCTPAHCTBEHHOTO MBbIIUIEHHSI Kak
Pa3HOBHIHOCTH O00pa3HOTO MBIIUIEHHS — CYI[eCTBEHHOIO KOMITIOHEHTa B
TIO/ITOTOBKE K MPAKTHUeCKOM ZiesiTe/TbHOCTY 110 MHOTYM HallpaB/IeHHSIM.

Llenb ocBoeHusi TIporpaMMbl y4eOHOro Kypca «['eomeTpusi» Ha 0a30BOM
ypoBHe 00yueHuss — o0Oijeobpa3oBaresibHOe U OOIEKYy/IbTYpHOE pa3BUTHE
oOyuvaroruxcss ~ yepe3  obecriedyeHWe  BO3MOKHOCTM  TpuobpeTeHUss U
WCTIO/Tb30BaHUSI  CUCTEMATUUECKUX TeOMeTPHYeCKMX 3HaHWW U JIeWCTBUH,
CreluPUUHBIX TeOMEeTPHH, BO3MOXXHOCTH YCTIEIITHOTO MPO/I0/KeHUsT 00pa3oBaHus
TI0 CIel[Ma/bHOCTSIM, He CBSI3aHHBIM C TIPUK/IaZIHBIM MCTI0/Ib30BaHNEM reOMeTpHH.

[Mporpamma 1o rTeomeTpur Ha 0a30BOM ypOBHe TIpeJHa3HaueHa /st
00yuaroIuXcs CpefiHel ITKOJIbI, He HUCIBITHIBABIITNX 3HAUMTEbHBIX 3aTPyAHEHU
Ha ypOBHEe OCHOBHOTO 00imero obpa3oBanus. Takum obpa3om, oOyuarolijiecsi Ha
6a30BOM YpOBHe JIO/DKHBI OCBOUTH 0OII[Me MaTeMaTHUeCcKhe yMeHUs], CBs3aHHbIe
CO CrerupUKON TreoMeTPpUM W HeoOXOAWMBIEe /11 J>KU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTb TeoMeTpuio Gosee
r1yboKo, ecii B Ja/ibHeHIleM BO3HUKHET HeOOXOAWMOCTh B TeOMeTPHUYeCKHUX
3HaHUX B MpodeCcCUOHabHOM AesTeTbHOCTH.

IlocTikeHWe 1[e/lM OCBOEHHs IIPOrpaMMbl  00eCITeuHBaeTCsl  pelleHreM
COOTBETCTBYIOIIMX  3ajay. [IpMOpPUTETHBIMM 3a/layaMM  OCBOEHHs  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kiaccax sIB/ISSIOTCS:

e (QopmupoBaHue TMpeACTaB/eHUsI O TeOMeTpUHM KakK 4YacTh MHUDPOBOM

Ky/JbTYPbl M 0CO3HAHKE e€ B3aMMOCBSI3U C OKPY’KaloI[UM MHPOM,;

e (opmupoBaHHe MpeCTaB/IeHHUs O MHOTOTPAaHHMKAxX W Tejax Bpall[eHUs
KaK O BO)KHEHUIIINX MaTeMaTUUeCKHUX MOJEJIsIX, TI03BOJISION[HUX OMUCHIBAThH
Y U3yuaThb pa3Hble sIBJIeHUs] OKPY Kaloll[ero MUpa;

e (QopmupoBaHHe yMeHHS paclio3HaBaTh Ha UYepTeXKaX, MOZENsIX U B
peasibHOM MUPe MHOTOTPaHHUKHU 1 TeJla BpallleHus;

e OBJa/IeHHe MeTO/aMU pellleHUs 3aJad Ha TIOCTPOeHHUs Ha M300pa’keHHsaxX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHe yMeHHs OIEPUPOBaTh OCHOBHBIMHM TIOHATHSIMH O
MHOTOTPaHHMKAX 1 TeJlax BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJieHWe  aATOPUTMaMH{  peIlleHHs  OCHOBHBIX  TWUIIOB  3ajay;
dbopMrpoBaHWe yMeHHs ~TIPOBOAWTb  HeC/IOKHbIE  [lOKa3aTebHbIe
PacCyXieHHs1 B XOZie peIllleHHs] CTePeOMeTpUUeCKHX 3aZiau U 3aiau C
TIPAKTHUUECKUM COjlep>KaHHEeM;

e pa3BUTHE  UHTe/UIEKTyaJlbHbIX YW  TBOPUECKMX  CIOCOOHOCTeH
oOyuaroluxcs, Tl03HaBaTe/lbHONW  aAKTUBHOCTH,  WCC/e/0BaTeIbCKUX
YMeHUH, KpUTHUHOCTH MBIIILJIEHHS;



e (opMHpoBaHUe (byHKIIMOHATBHOM IPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHMe Ppacrio3HaBaTb [IPOSIBJIEHUS TeOMeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEDHOCTed B peasbHbIX >KHW3HEHHBIX
CUTyalUsiX ¥ TIpU U3YUYeHWUH APYTUX Y4ueOHBIX TIPeMeTOB, TPOSIBIEHUS
3aBUCHMOCTeM U 3aKOHOMepHOcTel, ¢GhopMy/lIvpoBaTh UX Ha S3bIKe
reOMeTPUM U CO3/,aBaTb TeOMeTPUYeCKHe MOJENN, TPUMEHATh OCBOEHHbIN
reoOMeTpUYecKMy ammapar JJjs peLleHds MNPaKTUKO-OPUEHTHUPOBAHHBIX
3a/ja4, UHTepIIPETUPOBATh U OLIEHUBATh I10JTyYeHHbIe Pe3y/bTaThl.

OT/unTeTbHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBJISIETCSI BK/IFOUEHHE B KYypC
CTepeoOMeTpUM B HayajJe ero Hu3yueHus 3ajay, pellaeMblXx Ha YPOBHe
VMHTYWUTHUBHOTO TI03HaHUsI, U OTpe/ie/IEHHbIM 00pa3oM opraHu30BaHHasi paboTa Ha/
HUMH, UTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMY/IMPYeT MPOTeKaHWe WHTYUTHMBHBIX IPOLIECCOB, MOTUBUPYET K
Jla/IbHeUILIeMY U3yUeHUIO TpeMeTa.

[TpeamnoureHue OTAAETCS HAr/SIAHO-KOHCTPYKTUBHOMY MeTOAy OOyueHwUs, TO
eCTb TeOpeTUYeCKHWe 3HaHWsS UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MpPeJMeTHO-
MPaKTUYeCKOM JesTeJIbHOCTA. Pa3BuTHe TPOCTPAHCTBEHHBIX IIPeCTaB/IEHUU Y
yyalmxcsi B Kypce CTepeOMeTpUM TMPOBOJUTCA 3a CUET pelleHus 3a7ad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 33Zlau Ha  OIMepUpOBaHUe
MPOCTPaHCTBeHHbIMU 0OOpa3amu. Co3maHue obpa3a TIPOBOJUTCS C OMOPOM Ha
HarJIiAHOCTh, a OIepupoBaHWe o00pa3oM — B YC/JOBUSIX OTB/I€UEHUsS OT
HarIsiHOCTH, MBbICJIEHHOTO U3MEHEHHs ero UCXOJHOTr0 COZlepKaHus.

OcHoOBHBIE cofiepyKaTe/ibHble JIMHUM Kypca «['eomerpun» B 10-11 kaccax:
«MHororpaHHuku», «IIpsmble ¥ MJI0CKOCTU B IPOCTPAHCTBe», «Teya BpallieHus»,
«BeKkTopbl U KOOP/IUHATHI B MPOCTPAHCTBe». @OpMUPOBaHUE JTIOTUUECKUX YMEeHUM
pacripefie/isieTcsi He TOJBKO [0 COJep)XaTeJbHbIM JIMHUSIM, HO W II0 TOJaM
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero oOpa3oBaHusl.

Copnepxanvie 00Opa3oBaHUsl, COOTBETCTBYIOIIlee TpeAMeTHbIM pe3y/bTaTam
ocBoeHHUs paboueil TIporpaMMbI, paclpe/ile/léHHbBIM 10 TofaMm oOydeHwus,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, 4YTOObl OB/aJieHWe TreoMeTpUUYeCKUMU
MOHATUSIMA M HaBbIKAMM OCYLLECTBJISUIOCH TOC/Iel0BaTe/IbHO U MOCTYNaTeNIbHO, C
cobsiroileHrieM MPUHLIUTIA TTPeeMCTBeHHOCTH, UTOObI HOBbIe 3HAHUS BKJTFOUAJIUCh B
OO0IIy}0 CHUCTEMY TeOMeTpHUUeCKHX TIpe[CTaBleHH 00yuaroluXcs, paciiupss U
yray06ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTIAHE

Ha u3yueHue reomeTpuu OTBOAUTCA 2 Yaca B Hezemo B 10 Kiacce u 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /iBa rozia o0yuenust - 102 yueOHBIX daca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL ~ CTepeoMeTpud. TOuka, m[OpsMasi, TJIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKcHMOMaTHUUeCKOM IIOCTPOEHWHM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsaumMHOe pacriosiokeHye MNOpsMbIX B IIPOCTPAHCTBE: IepeceKaroluecs,
rnapajuiesibHble W CKpeljuBarolluiecs TIpsmble. IlapanienbHOCTE NOPSAMBIX U
IUIOCKOCTeM B TMPOCTPAaHCTBE: Mapa/lyie/ibHble TMpsMble B  MPOCTPaHCTBE;
TrapasulesIbHOCTh TPEX MPAMBIX; MapaljIe/IbHOCTh MPSAMOU U TJIOCKOCTH. YTJIbI C
COHAarpaB/IeHHbIMHA CTOPOHAMH; YrOJl MeXAy TIpAMbIMU B T[POCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasiie/ibHble IIJIOCKOCTY; CBOMUCTBA
napajjieflbHbIX —TIIOCKocTel. [IpocTeiilliie TMpPOCTpaHCTBeHHble (QUTypbl Ha
TIJIOCKOCTU: TeTpas/ip, Ky0, rmapasiesenuriesi; MTOCTpOeHUe CeUeHUi.

[TeprieHAVKYASIPHOCTh MPSIMOM M TIJIOCKOCTH: TIepIieHIUKY/ISIpHbIe TpsSIMbIe B
MPOCTPAHCTBe, TMpsiMble Mapasie/ibHble W MepreHAUKYy/IspHble K IJIOCKOCTH,
MpU3HAK NEePHeHAUKY/ISPHOCTU TMPAMOU UM IUIOCKOCTH, TeopeMa O TIpSIMOU
TepIeHMKYJ/IAPHOW TUIOCKOCTH. YTJIbI B TIPOCTPAHCTBE: YroJ MeXAY NpsIMOu U
TJIOCKOCTBI);  ABYTPAHHBIM  yroJ, JIMHEWHbIM Yyroa [ABYTPaHHOrO  yrIjia.
[leprieHAMKY/IIp U HAK/IOHHbIE: pacCTOSAHME OT TOYKU [0 IVIOCKOCTH, pacCTOsSIHUE
OT TpsIMOM [0  TUIOCKOCTH,  TIpOeKUUsi  (Urypel Ha  IJIOCKOCTb.
[leprieHAWKY/NISIPHOCTh  TJIOCKOCTEM: TPU3HAK  IePIeHJUKYJSAPHOCTA  [IBYX
nI0ckocTel. TeopeMa 0 TPEX mepreHANKYJ/ispax.

MHororpaHHuUKH

[TonsaTre MHOrOrpaHHMKa, OCHOBHbIE 3/IeMeHThbl MHOTOTPaHHUKA, BBITYKJIbIe
VI HeBbINYKJ/Ible MHOIOTPaHHUKM; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
TIpU3Ma; TpaHu ¥ OCHOBAHUS MPHU3MbI; MpsiMasi ¥ HaK/JIOHHasi MpU3Mbl; OOKOBas 1
TI0/THAas II0BEPXHOCTh [IPU3MBI. ITapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesieniune/; U ero CBOMCTBA. Ilupamuja: n-yronpHasg nupamMuzia, TpaHd U
OCHOBaHHe MUpaMU/ibl; O0KOBast U MOJIHask TIOBEPXHOCTDb MMPaMU/Ibl; TIPaBUIbHas U
yCceuéHHas nMpaMuja. OJieMeHTbl TIpU3Mbl U TMpamMyjbl. IIpaBu/bHBIE
MHOTOTPaHHUKU: TIOHATUE TPaBUIBHOIO MHOIOrpaHHWKA; IpaBUJIbHag IpyU3Ma U
NpaBWIbHas THpaMWa; NpaBW/IbHAsg TpPeyroyibHasi MUpaMHAA W TIPaBUJIbHBIN
TeTpasap; KyO. IlpeacraBiieHMe O TIpaBWIbHBIX MHOTOTPaHHUKAX: OKTas3/p,
fofekasap v ukocasap. CeuyeHus TIPU3MBI U TUPaMU/bI.

CumMmeTpusi B TIPOCTPAHCTBE: CHUMMETDPUSI OTHOCHUTE/IbHO TOUKH, MPSMOU,
IUVIOCKOCTU.  ODJIeMeHThl CHUMMeTpUM B TIMpamMujax, Iapasiesernurnezax,
IpaBU/IbHBIX MHOI'OI'PaHHUKAX.



BbrunicsieHre 371eMEHTOB MHOTOTDaHHWKOB: pE&0Opa, [JuaroHaad, YIJIbL.
[Tnomjager OOKOBOM ITOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM TIPH3MBI,
MJIOIIA/Ib OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTU TIPSIMOM TIPU3MBIL.
[Tnomazas OOKOBOW TOBEPXHOCTU U TOBEPXHOCTH TIPAaBU/IbLHOM TMHMpaMU/[BI,
TeopemMa O TUIOIIAAu yCeuéHHOW mupamuzbl. IloHsaTre 00 00BEMe. OOBEM
MTUPaMU/IbI, TIPU3MBIL.

[Tomobubie Tenma B mpocTpaHCcTBe. COOTHOIIEHHS MeEXy TUIOLaAsMU
roBepxXHOCTel, 00 béMamMu 1O/J0OHBIX TeJ.

11 KJIACC

Tena BpalueHus

LunmHpruecKast TIOBEPXHOCTD, obpa3zytoriye L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[UIMHPUUECKON ITOBePXHOCTU. LIW/IWHAD: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTb, OOpasymomas M OCh; IUIOMIaJb OOKOBOM U TIOJIHOM
TIOBEPXHOCTH.

KoHunueckasi TIoBepXHOCTb, 00pa3yroliye KOHUYECKOW TOBEPXHOCTH, OChb U
BepIllMHA KOHWYeCKOW MOBepXHOCTH. KOHYC: 0CHOBaHMe U BepiliiHa, 00pa3yroias
W OCb; IUIOU[ab OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasytoliye 1 BbICOTa; OCHOBaHUS ¥ OOKOBAasi TOBEPXHOCTh.

Cdepa u 1map: LeHTp, pPaJuyC, AWaMeTp; IUIOLIaZb TMOBEPXHOCTH C(epsbl.
B3auMHoe pacriosioykeHue cdepbl U MIOCKOCTH; KacaTesibHasi TJIOCKOCTh K cdepe;
noazb chepsbl.

M306pakeHue Tes BpalljeHUs Ha TIJIOCKOCTH. Pa3BépTka LIWIMHAPA U KOHYCa.

KomOuHali Tes  BpallleHWs ¥ MHOTOTPAaHHMKOB.  MHOTOIpaHHUK,
OTMMCaHHBIA OKoMo cdephl; cdepa, BHCaHHas B MHOTOTPDAHHUK, WM TeJO
BpaIlleHusl.

[Tousitne 06 06bémMe. OcHOBHBIE CBOMCTBa 00HEMOB Tes. Teopema 06 00bEMe
NPSIMOYTOJIBHOTO  Tiapasuiesienunea U ciaeactBuss w3 Heé. OOBEM LUIMHIPA,
KoHyca. O6béM I1apa U mioujazib chepsl.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHUS MEXIy TUIOMaAsMU
TIOBEPXHOCTeH, 00BEMaMH TTOA0OHBIX Te.

Ceuennss 1wIMHApa (Tapasiie/lbHO W TIEPIeHJUKY/ISIPHO OCH), CeueHHs
KOHyca (Tapasijie/lbHOe OCHOBaHMIO U TIPOXOJsiiiee uepe3 BepIIMHY), CeUYeHHs
1Iapa.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BekTop Ha M/1I0CKOCTH 1 B TpocTpaHcTBe. ClI0)KeHre U BBIUWTaHKEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uMc/o. Pa3nokeHre BeKTOpa 0 TPEM HeKOMITJIaHAPHBIM
BeKTOpaM. [IpaBwio mapaiienenurefia. PelleHWe 3ajay, CBsS3aHHBIX C
NpUMeHeHreM TpaBW  JeMCTBUM C BekTopamu. [IpsMoyrosibHas cuUcTeMa



KOOpAWHAT B TMpocTpaHcTBe. KoopauwHaTel BekTopa. lIpocrenimme 3amaun B
KOOpAMHATax. YToJ Mexay BeKkropamu. CKa/lsipHOe NpOW3BeJleHWe BeKTOPOB.
BbluncrieHre yrioB mMexay NMpsIMBIMM M IJIOCKOCTSIMH. KOOpAVHATHO-BEKTOPHbIN
MeTO/| TP pelLleHrnH FeOMeTPUYEeCKUX 3a/ay.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINUHOCTHBIE pe3y/ibTaThbl OCBOEHWS IIPOrpaMMbl yueOHOro TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOopMHPOBAHHOCTHIO TPAXKAAHCKOM TMO3UI[MK 00yUarolerocsi Kak akTUBHOTO
M OTBETCTBEHHOIO WieHa pPOCCHMCKOro o0OIecTBa, TIpeJCTaB/leHUeM O
MaTeMaTUYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUSI pa3/IMUHBbIX CTPYKTYD, SIBJIEHUH,
TIpOLlelyP TPaKJaHCKOTO obiecTBa (BbIOOPBI, OMpPOCHI W TIP.), yMeHHEM
B3aUMO/IEICTBOBaTh C COLMAJIbHBIMA WHCTUTYTAMM B COOTBETCTBUHM C HUX
(QYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTH4Yeckoe BOCIIUTaHUeE:

c(hOpMHUPOBAHHOCTbI0 POCCUHCKOW TpakZJaHCKOW HAEHTUUHOCTH, YBakeHHsI
K NPOLIOMY M HaCTOSILIIEMY POCCUKCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOLLEHHEeM
K JOCTW)XKEHUSIM POCCUUCKUX MaTeMaTMKOB U POCCUMCKOW MaTeMaTu4yecKou
IIKOJIbI, K WCMOJIb30BaHUID 3TUX AOCTW)KEHUM B APYrMX HayKaxX, TeXHOJIOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBE€HHOI'0 BOCTIMTAHMS:

OCO3HaHUEM Y XOBHBIX LIeHHOCTeMN POCCHICKOTO Hapo/a;
c()OpMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHMS, 3TUUECKOrO TIOBeJeHus,
CBSI3aHHOTO C TIPAaKTUYeCKUM MPUMeHeHUeM JOCTV)KeHU HayKU U JesiTeTlbHOCTbIO
yUEHOT0; 0CO3HAHMEM JINYHOT'O BKJ/IaJja B IIOCTPOeHHe YCTOMUMBOTO OyAyIIiero.

JcTeTHYecKoe BOCIIMTaHMe:

3CTETUYECKUM OTHOLIEHWEM K MHUPY, BK/IIOYasi 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a/ia4, pelleHuH, pacCyK/1eHUM;
BOCITPUMMYMUBOCTBIO K MaTeMaTUUECKUM acrieKTaM pa3/TM4HbIX BUZOB UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 YMEHUs] TIPUMEHSITb MaTemMaTUueckue 3HaHUusl B
WHTepecax 3/J0pOBOT0 U Oe30MmacHOTro obpa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBBIO (3/10pOBO€e MHUTaHHWe, COaMaHCUPOBAHHBINA PEXKUM 3aHSITHH U

OTAbIXa, perysipHas qJI/IBI/IIIECKaH aKTI/IBHOCTb); CbI/IE}I/I‘-IECKOl"O
COBEpPIIIEeHCTBOBAHNA, npu 3aHATUAX Cl'[OpTI/IBHO-OB,[LOPOBHTEJ'[I:HOPI
AedaTe/IbHOCTBIO.

TpyaoBoe BoclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM IIeHHOCTU TPYZO/00us; UHTEepecoM K
pa3nuuHbiM  chepaM  TIPO(ECCUOHATBLHOM — /leSITe/IbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U eé TMPUIOKEeHUSIMH, YMeHHEeM COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccud U peanM30BbIBaTH COOCTBeHHbIE JKW3HEHHBbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCcKoMy O00pa3oBaHUI0 U
camMo0obpa30BaHUI0 Ha TIPOTSDKEHUUM BCel JKM3HH; TOTOBHOCTBIO K AKTUBHOMY
YUaCTHIO B PellleHUH MPaKTUUYeCKUX 3a/lau MaTeMaTHUeCKOW HaIlpaB/IeHHOCTH.

JKo0/I0TnYecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTHUECKON KYJIbTYPhl, TIOHHMaHWEM BJIHSHUS
COLIMaTbHO-9KOHOMUYEeCKHX TIPOLIeCCOB Ha COCTOSIHWE TMPUPOAHON U COL[MaTbHOMN
cpeipl, OCO3HaHWeM TJ00anbHOTO  XapakTepa 9KOJIOTHYeCKuX mpobiiem;
OpHeHTallell Ha TpPUMeHeHWe MaTeMaTHUeCKUX 3HaHWM [ pellleHusl 3a7iau B
o0macTd OKpy’Karolleld cpefibl, TJIAHUPOBAHUSI TIOCTYNIKOB U OL[eHKA WX
BO3MOJKHBIX TTOCJI€/ICTBUM /11 OKPY>KatoIller CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpMUPOBAHHOCTEIO MUPOBO33DEHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTHUsA HAyKu U OOIIeCTBEHHOW TIPAKTHKH, ITOHUMaHUeM
MaTeMaTUueCKOW HaykKu Kak c(epbl uesloBeUeCKOW [esTelbHOCTH, ITaloB eé
Pa3BUTHS M 3HAUMMOCTH [/Isl PA3BUTHSA I[UBU/IM3AI[UH; OBJIAZIEHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YecKOW KYJbTYpOM KakK Cpe/CTBOM TIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIIECTB/IATh TIPOEKTHYIO U HCC/Ie[JOBATeNbCKYIO JAesTeTbHOCTD
WHAWBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTanpeaMeTHbIe pe3yibTaThl OCBOEHUs TPOrpaMMbl yueOHOTO mpeameTa
«MaTteMaTHKa» XapaKTepU3yIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OeliCmeUsIMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU Oelicmeusimu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcailoujeeo  Mupd;  npuMeHeHue  /102UYecKUux,
uccnedosamesnbCKuUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue JAeiCTBHS:

e BBIAB/IATH M XapaKTepHU30BaTh CYI[eCTBEHHbIE TIPU3HAKKA MaTeMaTUUeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUNA MEXAy TOHATHUSAMH; (OpPMYJIHMPOBaTh
oripefieJieHUs]  TIOHSTWUM;  yCTaHAaBIMBAaTh  CYI[ECTBEHHBIA  IPU3HaK
K/acCUUKAI[MK, OCHOBaHUSA AJisi 00OOIIeHUssT U CpaBHEHUS, KpUTEpUU
TIPOBO/IUMOI'O aHa/TN3a;

e BOCIIpUHWMATh, (QOpMy/IMpOBaTh U  TIpeoOpa30BbIBaTh  CY>KIEHUS:
yTBepAUTe/IbHbIE W OTpHUIjaTe/bHble, eIWHWYHbIe, YaCTHbIe U OOIIue;
YCJIOBHBIE;

e BBIB/IATL  MaTeMaTUUeCKWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
npoTuBOpeunss B (akTax, [JaHHBIX, HAO/IOJEHUAX W YTBEPXKIEHUSX;



npejjlaraTh ~ KPUTEPUH [ BBISBJIEHHS  3aKOHOMEPHOCTeM U
TPOTHUBOPEYNH;

e JleflaTb BBIBOJBI C HCIIO/b30BaHHWEM 3aKOHOB JIOTHUKW, [eAYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IIOUeHHH T10 aHaIOTvH;

e TIPOBOJUTH CaMOCTOSITe/TbHO Zl0Ka3aTe/IbCTBa MaTeMaTUUeCKHUX
yTBepKAeHui (TpsiMbie ¥ OT TIPOTUBHOT0), BLICTPAaWBaTh apryMeHTaLUIo,
TIPUBOJUTE TIPUMEpPbI W KOHTPIPHUMEPHI; OOOCHOBBLIBATH COOCTBEHHBIE
CY’KIeHUsI U BBIBO/IBI;

e BbIOMpaTh crocob perreHus yueOHOM 3afaud (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB pellleHus, BbIOMpaTh Haubosee TMOAXOAAIIMNA C YUETOM
CaMOCTOSITE/TLHO BbIJIe/IEHHBIX KPUTEPHEB).

Ba3oBble nco1e/joBaTe/IbCKHe AeHCTBUS:

e KCIIO/Ib30BaTh BOMPOCHI KAaK WCC/Ie0BaTe/bCKUA WHCTPYMEHT TI03HaHMS;
dbopMyiMpoBaTh BOIPOCH], (UKCHPYIOLKe TPOTHBOpeune, Mpobiiemy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpMHUPOBaTh  TUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITEJTEHO CTUTAHUPOBAHHBIM 9KCTIEPUMEHT,
WCC/IeJOBaHWe TI0 YCTaHOBJIEHUIO O0CO0eHHOCTel MaTeMaTH4yecKoro
00BeKTa, SIB/IEHHS, TIPOI[eCCA, BBISBJIEHHIO 3aBUCHMOCTEH MKy
00BeKTaMH, SIBJIEHHSIMH, TIPOIeCCAMU;

e caMmocTosATeNnbHO (hOpMyIMpoBaTh 0600I1[eHUST U BLIBO/BI 110 pe3y/ibTaTaM
TIPOBeJEHHOT0 HaO/MIO/IeHNs, MCC/IeOBaHUs, OL|eHUBaTh AOCTOBEPHOCTD
TO/TyYeHHBIX pe3y/IbTaToOB, BEIBO/IOB U 0000ITIeHH;

e TIIPOTHO3UPOBaTh BO3MOKHOE pA3BHUTHE IIPOLleCCa, a TAKXKe BbIIBUTaTh
TIPe/ITI0/IOXKEHHS O er0 Pa3BUTHH B HOBBIX YCIOBUSIX.

PaboTa ¢ nuadopmarueii:

e BBIABJATL AedHUIUTHl WHGOOPMALMH, AAHHBIX, HeOOXOMUMBIX I OTBETa
Ha BOITIPOC U /IJIsI PellleHus 3aZiaui;

e BbIOMpaTh MHG(OPMALIMIO W3  WCTOUYHMKOB  pa3/JMYHbIX  TUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIPeTUPOBaTh MH(MOPMAIUIO
Pa3IMUHBIX BHUOB 1 (hOpM TIpe/[CTaBIeHHS;

e CTPYKTYPHPOBaTh MH(OPMAIWIO, MPe/CTAB/IATh €€ B pa3/nuHbIX (Popmax,
WJUTIOCTPUPOBATh rpaduyuecKy;

e OL|eHUBATh Ha/lé)KHOCTh vHbopMaIuu 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTb U  (OPMY/JUPOBaTh CYXK[EHHUS B COOTBETCTBUU C
YCJIOBUSIMU U Lie/IsIMU OOI1IeHHsI; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOO
TOUKY 3DeHHUsI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, /laBaTb TMOSICHEHHUs TI0
XO[ly pellleHus1 3a/jlaui, KOMMEeHTUPOBaTh MOyYeHHbIN pe3y/bTar;

B X0/ 00Cy>KJeHHs 3alaBaTh BOMPOCHI TI0 CYIIeCTBY 00Cy’>KjaeMOi TeMblI,
nipo6JieMbl, pelllaeMol 3a/lauM, BbICKa3bIBaTh U/leH, HalleJieHHbIe Ha MOUCK
pellieHus; COTMOCTaB/ATh CBOU CYXKJEHUSI C CYXXIEHUSIMU [JIpYTuX
YUaCTHUKOB Auajora, oOHapy>KMBaTh pa3jiMuve W CXOJCTBO TO3ULIWM; B
KOppPeKTHOU opMe (hopmy/iMpoBaTh pa3HOT/Iacusi, CBOM BO3Pa’KeHUS;
Npe/CTaB/AATb  pe3y/bTaTbl  pelleHus  3aJaud,  SKCIIePUMEHTa,
WCC/IeJOBaHUs],  TPOEKTa;  CaMOCTOSITeJIbHO — BbIOMpaTh  (popmar
BBICTYTIJIEHUS C YUETOM 3a/lay Mpe3eHTalul U 0COOeHHOCTel ayAUTOPHUH.

CoTpyaHHYeCcTBO:

3)

NMOHUMAaTb W MCIOMb30BaTh  MpEUMYyIeCTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHHuH YueOHbIX 3a/1au; IPUHAMATh 1[eJTb
COBMECTHOM JIeSITeJIbHOCTH, IJIAHUPOBaTh OPraHW3al[di0 COBMECTHOU
paboThI, pacripesiesiAiTh BUABI PabOT, JOrOBapUBaThCs, 00CYXAAaTh MPOIeCC
1 pe3y/bTar paboThl; 000011]aTh MHEHHS HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B TPYMIOBBIX (hopmMax paboThl (00CyX/jeHusl, 0OMeH MHeHUH,
«MO3TOBble IITypMbl» U WHBIE); BBINOJHATL CBOIO 4YacTb paboOThl U
KOODAWHUPOBaTh CBOW [JIeHCTBUSI C JAPYTMMU WieHaMH KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOETO BK/aja B OOMIMI MPOAYKT IO KPUTEPHsIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusaiom

¢opmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATh I/IaH, aJITOPUTM pellleHus 3a/lauM, BbIOMpaTh CrIocob peltieHus
C YUETOM UMEIOIIUXCS peCypPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTHUPOBATh BapPUAHTHI PellieHU C yuéTOM HOBOU
vH(opMaIuu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBblKaMU [O3HaBaTelbHOU pedeKCUM KaK OCO3HaHUS
COBepLIaeMbIX [eMCTBUM Y MBICJIMTENBHBIX TMPOLIECCOB, UX Pe3y/bTaTOB;
BlafeTb criocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJ —Tpolecca U
pe3yJibTaTa pellleHrsI MaTeMaTUUeCKOM 3aZiauy;

Npe/IBUETb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh TPU peIlIeHUH
3a/jlaud, BHOCHUTb KODPEKTHBbl B [|eiTeJIbHOCTb HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAaHHBIX, HAW/IEHHBIX OLIMOOK, BbISB/IEHHBIX TPYIHOCTEH;



e OI[eHMBaTh COOTBETCTBHE pe3y/bTaTa LM W YCJIOBUSM, OOBSCHATH
TIPUYMHBI JOCTWKEHUS WM HeLOCTWKeHUs pe3y/bTaTOB [esiTe/IbHOCTH,
Haxo/IUTh OMUOKY, ZlaBaTh OIIeHKY MPUOOPEeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MPpsMasi, TIJIOCKOCTb.

[IpuMeHSITb aKCMOMBI CTepEOMETPUM U CJIe[ICTBUS M3 HUX TPU pelleHUU
reoMeTpUYeCcKrx 3ajady.

OneprpoBaTh NOHATUSIMU: MMAPA/IIEBHOCTh U MEPHIEHAUKYJ/ISIPHOCTb NPSIMbIX
Y TUIOCKOCTEH.

KnaccuduimpoBaTth B3auMHOe pacro/ioKeHWe TMpsIMbIX W TJIOCKOCTeN B
TIPOCTPaHCTBE.

OneprpoBaTh MOHSTUSIMU: [ABYTPAHHBIA YTrOJ, TPaHW [IBYrPAaHHOTO YIJia,
pebpo ABYrpaHHOTO yTJia; JUHEWHBIM Yrojl ABYIPAHHOTO YTJ/a; TpaflycHas mepa
JBYTPaHHOTO yTJia.

OnepupoBaTb TOHSATUSIMA: MHOTOIDAHHUK, BBINYK/IbIM W HEBBITYKJIbIU
MHOT'OTPaHHUK, 37IeMeHTbl MHOTOTrPaHHHMKA, TPaBU/IbHbIM MHOTOTDaHHUK.

Pacno3sHaBaTb OCHOBHBIE BH/IbI MHOTOIDAaHHUKOB (MMpamuja; IIpU3Ma,
TIPSIMOYTOJIbHBIN Tapasiesenuries, Ky0).

KnaccupuimpoBaTh ~ MHOTOTPAaHHUKHM,  BbIOMpasi ~ OCHOBaHUSI  AJis
K1accupukalMd (BbIMYK/Ible W HEBBIMYK/ble MHOTOTDAaHHUKW; TIpaBU/IbHbIE
MHOTOTPaHHUKY; MPSMble U HAK/IOHHBIE IPU3MBbI, TTapasuie/ieunebl).

OnepupoBath MOHSATHUSMU: CeKylllas MJIOCKOCTh, CeueHre MHOIOTPaHHUKOB.

OOBACHATH TIPUHLIUIILI TTOCTPOEHUS CeueHUH, UCTI0/b3ysl MeTO/, CJie/[0B.

CTpouTb CeueHWs] MHOTOIDAaHHUKOB METOZOM  CJIe[IOB,  BBIMOJIHATH
(BBIHOCHBIE) TIIOCKHE YepTeXKU W3 PHUCYHKOB TIPOCTBIX OOBEMHBIX (UTyp: BU
CBepxy, COOKY, CHU3Y.

Periath 3alauM Ha HaxoO)KeHWe reoMeTpUYeCKUX BeJIMUMH 10 obpasiiaM win
arOpUTMaM, TPUMEHsIsi W3BeCTHble aHaJIUTUYeCKWe MeTOZbl TIpU pelleHur
CTaHJapPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIYMC/IEHWE PAaCCTOSTHUU MEeXAY ABYMS
TOUKaMH, OT TOYKM [0 T[psSMOM, OT TOYKA [0 TUUIOCKOCTH, MEXAY
CKpeLUBaOLMMHUCS MPSMbIMHU.

Periath 3a7jaur Ha HaXO’KJeHUE TeOMEeTPUUYECKUX BETMUWH T10 oOpasijam Uiu
aIrOpUTMaM, TPUMEHsIsI W3BeCTHble aHAJIUTUYEeCKWe MeTOZbl TIPU pelleHur
CTaHAAPTHBIX MaTeMaTMYeCKMX 3aJlad Ha BbIYMC/IEHWE YIJIOB  MEeXAY
CKPEIIUBAOLMMUCA TPSIMBbIMUA, MeXJy TNpPSIMOM M TUIOCKOCTBIO, MEXAY
TJIOCKOCTSIMM, IByTPaHHbIX YTJIOB.



Bbrunciate 06bE8MbI U TIOLA/IM TIOBEPXHOCTEN MHOTOTPAaHHUKOB (TIpPU3Ma,
nupaMyza) C T[pvMeHeHueM (opMyJ; BBIUMCIATH COOTHOLUEHUSI  MeXIY
TJIOIIA/IIMU TTIOBepXHOCTel, 06béMaMu M0I00HBIX MHOTOTPaHHUKOB.

OnepupoBath NOHATUSAMM: CHMMETpHSI B IIPOCTPAHCTBe; LIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCb U IJIOCKOCTb CUMMETPUH (DUTYPBI.

W3BnekaTb, TMpeoOpa3oBbiBaTh M UWHTEPIPETUPOBAaTh MHGPOPMALMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYECKUX (PUrypax, NpejCTaB/AeHHYI0 Ha yepTekax U
PUCYHKaX.

[TpuMmeHATb reomeTpryeckue (akTbl [JJi PeLIeHUs] CTepeoMeTpUYecKuX
3a/,a4, MpeAro/aramlux HeCKOJ/IbKO L1aroB pelleHus], ec/ld YCI0BUsl IPYMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  MpOCTellllMe TpPOrpaMMHbIe  CpeJCTBa W 3J€KTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMBI [TPY PellleHNH CTepeoMeTpUYeCcKUXx 3ajad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHUX 3aKOHOMEDHOCTeM B MpUpoJe U
)KW3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMeTPUH B UCKYCCTBe.

[IpuMeHATh TOyYeHHble 3HAaHUSl Ha TpAaKTHKe: aHaJIU3MpOBaTh peasibHbIe
CUTyaluM W TIPUMEHSITb M3yueHHble IIOHATHUS B MpOLiecCe IOKWCKA pelleHus
MaTeMaTHueCcKd CQOpPMY/IMPOBAaHHOW Tpob6JieMbl, MO/eIMpPOBaTh peasbHble
CUTyallUM Ha sA3bIKE TeOMEeTpUM, UCC/Ie0BaTh TOCTPOEHHbIe MOJENU C
MCTI0/Ib30BaHNEM reOMeTpUUYeCKUX TIOHSITHM U TeopeM, arrapara anaredpbl; peliaTb
NIpaKTUYeCKHe 33/lauy, CBA3aHHbIe C HAXOXKJeHUeM reOMeTPUYECKUX Be/TMYMH.

11 KJTACC

OmneprpoBaTh MOHSATHSAMU: LAIMHAPUYECKass TIOBEPXHOCThb, 0Opa3yroiie
L[UIUHADUYECKONW  TIOBEDXHOCTH;  LIWIWHD;  KOHWYecKas  TOBEepPXHOCTh,
oOpa3yoiirie KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpailleHus1 (L{UIMHAP, KOHYC, cdepa U 111ap).

OOBACHATD CTIOCOOBI TIOJTyUeHHS TeJT BPAIl[eHHSI.

KnaccugunmpoBaTk B3aMMHOe pacriosioykeHue cepbl U MI0CKOCTH.

OnepupoBath MOHSATHSMU: 11IADOBOM CErMeHT, OCHOBaHUE CerMeHTa, BbICOTa
CerMeHTa; I111apoBOM CJIOM, OCHOBaHWe I1apOBOTO CJIOs, BbICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuncisite 00bEMBI M TIJIOIIAAM  TIOBEPXHOCTEM  Ten  BpallleHus,
reoMeTpUYeCcKUX TeJl C IpuMeHeHueM (hopMy .

OnepvpoBaTh TOHSATUSMU: MHOTOTDaHHUWK, BIMCaHHbIK B cdepy U
OMUCAHHBIA OKO0JI0 cdepbl; cdepa, BOMCaHHasi B MHOTOTPAHHUK WM TeJIO
BpallijeHusl.

BbIUMCISTE COOTHOIIIEHUS] MEX[y TUIOLaZsIMU TIOBEepPXHOCTeN W 00béMaMu
1OZI00HBIX Tel.



M300pakaTh u3yuaemble (PUTYpbl OT DYKM U C TIPUMEHEHWeM IIPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TIJIOCKHE YePTeXKH M3 PUCYHKOB TIPOCTHIX 00bEMHBIX
buryp: Buj cBepxy, cO0OKy, CHU3Y; CTPOUTh CeUeHHs TeJl Bpall[eHusl.

V3BriekaTtb, WHTEPIPETUPOBAaTL W IpeoOpa3oBbIBaTh HMH(OPMALIMIO O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCcKuX (Urypax, rpe/CTaB/eHHYI0 Ha YepTeXkax U
PUCYHKaXx.

OrnepupoBath MOHSATHEM BEKTOP B ITPOCTPAHCTBE.

BLITIOSTHATE  @MCTBUS  CTIOKEHWsS] BEKTOPOB, BBIUMTAHWS BEKTOPOB U
YMHOKeHUsT BEKTOpa Ha UKC/I0, 00bSICHSITh, KAKUMHU CBOMCTBaMU OHU 00/1aZIatoT.

[TpuMeHSITh TIpaBU/IO Tapasieienureia.

OnepupoBaTh NOHATUSIMU: [IeKapTOBbI KOOP/IMHATHI B MIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJAWHAThl BEKTOpa, YTroJ MeXAy
BeKTOPAaMH, CKaJIipHOe TIPOM3Be/ieHre BeKTOPOB, KOJ/UIMHeapHble U KOMIIJIaHapHbIe
BEKTOPBI.

HaxoauTb cyMMy BEKTOPOB U TIpOM3Be/ieHHe BEeKTOpa Ha YUC/I0, YTOT MEXAY
BEeKTODAMU, CKa/IipHOe TIpOW3Be/ieHre, pPACK/IaJblBaTb BEKTOP TI0 /IBYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpaBHEHHWEM B /IeKapTOBOM CHCTeMe KOOp/uHaT.

[IpumeHsITb TeoMeTpuueckue (akTbl [Jjs pelleHUs CTepeoMeTpUUYeCKUx
3a/]a4, MpeATo/ararwiiX HeCKOJ/IbKO 111ar0B pPellieH!s], eC/id YCI0BUs PUMeHeHUs
3a/laHbl B IBHOM (popMme.

PemaTh mpocTeliliiie reoMeTpuueckue 3aJaud Ha TpHUMeHeHUWe BEeKTOPHO-
KOOPAUHATHOTO METO/a.

Pemath 3ajauM Ha [I0Ka3aTe/JIbCTBO MaTeMaTHUYeCKMX OTHOIIEHUW U
HaxXxoXK/leHre reoMeTPUUeCKUX BeJMUMH 110 obpasijaM WM ajJropuTMam, IpruMeHsis
W3BeCTHbIe MeTO/IbI TIPH PellleHWH CTaHZapPTHBIX MaTeMaTUUeCKHX 3aziau.

[IpuMeHsITb  TIpOCTeillliie TIpOrpaMMHbIE  CpeJCTBAa W 37€KTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI MPY PellleHUU CTepeoMeTpUUeCKUX 3aiau.

[TpuBogUTEL TIpUMepbl MaTeMaTUueCKHWX 3aKOHOMEPHOCTeWl B TpUpojJe U
»KWU3HU, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB I'eOMeTPHH B HUCKYCCTBe.

[IpuMeHSITh TIOMyYeHHble 3HaHUSI Ha TpaKTHKe: aHaJU3MpOBaTh peasibHbIe
CUTyal[id U TIPUMEHATb W3yueHHble TIOHATUS B TIPOIjecce TIOWCKAa pellleHus
MaTemMaThUueCckKd CGHOpPMYy/IUpPOBaHHON TIpo0J/ieMbl, MO/IeTUPOBaTh peasbHbie
CUTyalluM Ha s3blKe TeOMEeTPUM, UCC/Ie[JOBaTh TIOCTPOEHHbIe MOJEenu C
HCTI0/Tb30BaHHEM TeOMEeTPUUYECKUX ITOHSATHI W TeOpeM, arriapara ajreOphbl; periaThb
TIpaKTHUYeCKHe 3a/lauu, CBs3aHHbIe C HAaX0XK/eHWeM reOMeTPUUYeCKUX BeTUUUH.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

Ko/inyecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
KoHTpo/1bHBI IIpakTHyeckue
n/n NMporpaMmsbl Bcero oOpa3oBaTe/bHBIE
e paboTsI padoThI
pecypcsl
1 BBeneHue B cTrepeoMeTprio 10
5 [Ipsimble ¥ TJIOCKOCTH B NPOCTPaHCTBe. 1 1
[TapannensHOCT NPSIMBIX U IJIOCKOCTEN
3 [TeprieHJUKY/IIPHOCTD INPSIMBIX U 1
IJIOCKOCTeM
4 Yrael MeXAy NPSAMBIMU U IIJIOCKOCTAMU 10 1
5 MHororpaHHuKu 11 1
6 OO6BEMBI MHOTOTPAHHHUKOB 9 1
7 IToBTOpEHME: CeyeHUs], PaCCTOSHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOPAMME 68 5 0




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboThI
pecypchbl
1 Tesa BpalljeHUs 12
OOBEMBI TET 5 1
BekTopbl ¥ KOOPAUHATHI B TIPOCTPAHCTBE 10 1
4 [ToBTOpEHUE, 0600ITIEHNE, 7 1
CUCTeMaTH3aLusl 3HaHUM
OBILIEE KOJITMYECTBO YACOB I10 [TPOTPAMME 34 3 0




ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosimuecTBO uacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPHU: TOUKA,
rpsimasi, IJIOCKOCTb, TIPOCTPaHCTBO.
[TpaBusa n300paXkeHUs1 Ha pUCYHKAX:
1300pa)keHUs! MIOCKOCTeH, Napasjie/bHbIX
MpSIMBIX (OTPe3KOB), CepeuHbI OTpe3Ka

[MoHsTHS: TIepeceKaroIrecst TVIOCKOCTH,
riepeceKaroIIyecs rpsiMasi v TJI0CKOCTh

[TonsTHs: rnepecekaromyecs 1ji10CKOCTH,
nepecekaromyecsd 1rpsaMad U rMi10CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKLIMOHHBIX UepTerkax

HauanbHble cBeZieHuUs1 0 KyOe U ipaMu/ie,
uX pa3BépPTKU U Mozienu. CeueHust
MHOT'OIPaHHUKOB

HauasneHble cBefieHHs 0 Kybe v TMpaMuze,
MX pa3BépTku U mogenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsATHE 006 aKCHOMAaTHUYECKOM
TOCTPOEHHUU CTePeOMETPUN: aKCUOMBI
CTepeoMeTpHH U CIeICTBUS U3 HUX




[TonsiTve 06 aKCMOMAaTHUECKOM

8 IIOCTPOEHUY CTepeOMeTPUU: aKCUOMBbI
CTepeoMeTpUU U CJIe[ICTBUS U3 HUX
[MoHsiTHE 06 aKCMOMaTHUeCKOM

9 TOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTepeOMeTpHUH U CJIe[ICTBUS U3 HUX
[MoHsiTHe 06 aKCMOMaTHUeCKOM

10 IIOCTPOEHUU CTepeOMeTPUN: aKCUOMBI
CTepeoMeTpUU U CJIe[ICTBUS U3 HUX
B3aumHoe pacriosnokeHue NpsiMbIX B

1 MIPOCTPaHCTBe: MepeceKarolecs,
rapasizieJibHble U CKpellyBarolyecs
rpsiMble
[TapasienbHOCTB NMPSIMBIX U IJIOCKOCTE! B

1 NIPOCTPaHCTBe: Mapasljie/bHble MpsSIMble B
NIPOCTPAHCTBe; MapaslielbHOCTb TPEX
TMIPSIMBIX
[TapannensHOCTb NPSIMBIX U IJIOCKOCTEH B

13 rpoctpaHcTBe: [1apaiienbHOCTb MPSMOMN U
TJIOCKOCTH

14 YTJibl C COHArpaB/JieHHbIMU CTOPOHAMU

15 Yron mexxay NpsiMbIMU B IIPOCTPAHCTBe

16 Yros Mexay NpsMBIMU B IIPOCTPAHCTBE

17 [TapasienpHOCTB MJIOCKOCTEN:
Trapasiie/ibHble IJIOCKOCTH

18 CBoiicTBa napasiieflbHbIX TIJIOCKOCTeN

19 [TpocTeiiiivie MpOCTPaHCTBEHHbIE (PUTYPEI

Ha MJIOCKOCTU: TeTpaszip, KyO,




Mapasuiejernuries

20 [TocTpoeHue ceueHul

21 [TocTpoeHue ceueHul
KonTponbHas pabota o Teme "TIpsiMble 1

22 TUVIOCKOCTU B TIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX M TJIOCKOCTeN"
[TeprieH UKy ASIPHOCTD MPSIMOU U

23 IIJIOCKOCTH: TIeprieH/IUKYJISIpHbIe NPSMbIe B
TIPOCTPaHCTBe

24 [Tpsimble napasienbHble U
NeprieHUKY/IsSIpHbIe K MJIOCKOCTH

75 [Tpsimble napasnienbHble U
TNepreHKYIspHbIe K MJIOCKOCTH

6 [Ipu3HaK neprneHANKY/ISIPHOCTH MIPSIMOU U
MJIOCKOCTH

57 [Tpu3Hak neprieHauKY/ISPHOCTH TIPSIMOM 1
TJIOCKOCTH

)8 Teopema o TIpsiMOi1 TieprieHIUKY/ISIPHOM
TIJIOCKOCTH

79 TeopeMa 0 NpsiIMOY TIeprIeHUKYISIPHOU
TJIOCKOCTH

30 TeopeMa 0 NpsIMOY NIeprIeHJUKYISIPHOU
MJIOCKOCTH
[TepnieHAMKYSIP Y HAK/IOHHBIE: PACCTOSIHUE

31 OT TOYKH [0 TUIOCKOCTH, PACCTOSIHHE OT
MIPSIMOU 10 TIJIOCKOCTH

32 [TeprieHAUKYISIp M HAK/IOHHbIE: pacCTOSIHUE




OT TOUKHU [0 IVIOCKOCTH, pACCTOSAHHE OT
HPHMOﬁ A0 IIJIOCKOCTH

HepHEH,E[I/IKYJIHp " HaKJ/IOHHBIE: DACCTOAHME

33 OT TOYKH [0 IVIOCKOCTH, pacCTOsIHHE OT 1
MPSIMOU 10 TIJIOCKOCTH
[TeprieH UKy /1P ¥ HAK/IOHHBIE: PACCTOSTHUE

34 OT TOYKHU [0 MJIOCKOCTH, paCcCTOSIHHE OT 1
MPSIMOU 10 TIJIOCKOCTH

35 YTJIBl B IPOCTPAHCTBe: YIOl MEXAY 1
MIPSIMOU Y TUIOCKOCTBEO

36 [IByrpaHHbIN yTroJ, TUHENHbIA yTo/ 1
JIBYTPaHHOI'0 yrja

37 [IByrpaHHbIN yroJ1, TUHEHHBIN yTroJ 1
JIBYTPaHHOI0 yrja
[TeprnieH UKy ISPHOCTD MJIOCKOCTEM:

38 TpU3HaK NepreHuKyIIpPHOCTH ABYX 1
TJIOCKOCTeN
[TeprnieH UKy IPHOCTD MJIOCKOCTEM:

39 TIpU3HaK NepreHUKYyIIpPHOCTH ABYX 1
TJIOCKOCTeN
[TeprieH UKy IAPHOCTD MJIOCKOCTEM:

40 MIPU3HAK IePIIeHIUKYIAPHOCTU ABYX 1
IIJIOCKOCTeN

41 TeopeMma 0 Tpéx nepreHvKy/Isgpax 1

42 TeopeMa 0 Tpéx nmepneHuKYy/Ispax 1

43 TeopeMa 0 Tpéx mepreHuKYy/Ispax 1

44 KonTposnbHast paboTa 1o TeMam 1




"IleprieHAVKYISIPHOCTE MPSAMBIX U
nockocTe" 1 "YTJIbl MeXXy NPSIMbIMU U
IJIOCKOCTAMU"

45

ITousTue MHOI'orpaHHMKa, OCHOBHbI€
3JIEMEHTHI MHOT'OT'DAHHKKA, BBIITYKJ/IBIE U
HEBBLIITYKJ/IbIe MHOT'OT'DAHHUKH; pa3BépTKa
MHOI'OrpaHHHKa

46

[Tpusma: n-yrosibHasi Ipu3Ma; rpaHy U
OCHOBaHUS NIPU3MBbI; NIpsIMasi U HaKJIOHHas
MpY3MbI; OOKOBasi ¥ TIOJTHas TIOBEPXHOCTh
TIPU3MBI

47

[Tapannenenunes, NpsMOYTO/IbHBIN
rapaJuiesieriures; ¥ ero CBOUCTBa

48

[Tupamuja: n-yrojpHas nupaMuja, rpaHy u
OCHOBaHMe NIMPaMHUbl; O0KOBAst U MOJTHAs
[OBEPXHOCTh NMUPaMU/ibl; IIPaBU/IbHAA U
yceuéHHas nvpamuja

49

[TpaBH/IbHBIE MHOTOIPaHHUKU: TIOHATHE
NPaBUILHOIO0 MHOTOTPaHHKKA; NIpaBU/IbHAs
rpyU3Ma Y npaBWIbHas MMpaMU/a;
NpaBU/IbHAsA TPeyroJibHas MpaMuza u
TIPaBWIBHBIN TeTpasp; Ky0

50

[TpencraBneHue 0 MpaBUIbHBIX
MHOTOTpaHHUKaX: OKTas3/p, A0AeKasp U
HKOCas/p.

51

CuMMeTpusi B POCTPAHCTBe: CHUMMETPHsT
OTHOCHTEJIbHO TOUKH, MPSIMOM, TMJIOCKOCTH.
JneMeHTbl CUMMETPHUH B NMMPAMUAX,




Mapasuienernunrieax, rpaBUJIbHBIX

MHOTOrpaHHUKaX
£ BbIuricieHHe 3/1eMeHTOB MHOTOTPaHHUKOB: 1
pébpa, AMaroHasu, yribl
[1noma e GOKOBOI MMOBEPXHOCTH U TTOJTHOM
e3 MOBEPXHOCTH TIPSIMOM TTPU3MBI, T/IOLIAb 1
OCHOBaHHH, TeopemMa 0 60KOBO#
MOBEPXHOCTHU TIPSIMOM TTPU3MBI
[Tnomazb 60KOBOM MOBEPXHOCTU U
£l MOBEPXHOCTH TIPAaBUILHOM MTUPaMU/IbI, 1
TeopeMa O TI0Ia/ii OOKOBOM TTOBEPXHOCTH
YCeUYEHHOW MUPaMU/IbI
ee KoHTtponbHast pabora o Teme 1
"MHororpaHHuKu"
56 [MousiTHe 06 06BEMe 1
57 OOBEM MUPAMU/IBI 1
58 OO6BEM TMPaMU/IBI 1
59 O0BéM MUpamMupl 1
60 OOBEM ITUPAMU/IBI 1
61 OO6BEM MPU3MBI 1
62 O0BEM MPU3MBI 1
63 O0BEéM MPU3MBI 1
64 KonTponbHas paboTta 1o Teme "OOBEMBI 1
MHOTOrPaHHUKOB"
[ToBTOpEHUe, 0000I1IeHNe ChCTeMaTH3aLus
65 3HaHui. [locTpoeHue ceueHU B 1

MHOI'OrpaHHHKe




66

[ToBTOpEHUe, 0000IIeHNe CHCTeMAaTH3aLusT
3HaHWM. BbIunc/ieHre pacCTOSTHUAN: MeXIy
[IByMsI TOUKaMH, OT TOUKH /IO MPSIMOH, OT
TOYKH /10 TJIOCKOCTU, MEXIY
CKPEIUBAIILUMUCS TTPSIMBIMU

67

WToroBasi KOHTpO/IbHasi paboTa

68

[ToBTOpeHue, 00001IeHNe CHCTeMaTH3aLVS
3HaHWU. BeIuncieHne yrioB: Mexay
CKPeLUBAIOILMUCS MPSIMBIMU, MEXIY
TMIPSIMO# U TJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YIJIOB MeX/y MJIOCKOCTSIMHA

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/TACC

Ne n/m

Tema ypoka

KosimuecTBo uacoB

KonTposibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHHU
A

JJ/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

Cdepa u 1m1ap: LIeHTP, PaIlyC, AUAMET;
TI0ILa/Ib TIOBEPXHOCTHU Cepsl

B3aumHoe pacrionoyxeHue cdepbl 1
TJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTh K

cdepe; roiaab chepsl

V306paskenue cdepsl, 1apa Ha
riockoctu. CedeHus 1mapa

[{unyuHApUYecKasi TOBEPXHOCTh,
oOpa3yroiye UINHAPUUeCKON
TIOBEPXHOCTH, OCh LIWTMHPUYECKOMH
TIOBEPXHOCTH

[unuHzap: ocHOBaHUsS U OOKOBast
TIOBEPXHOCTB, 00pa3ytolas 1 0Ch;
T/I0Ia/Ib O0KOBOM M MOTHOM
TOBEPXHOCTH

V306parkeHue I[UIMHAPA Ha TVIOCKOCTH.
Pa3péprka upnunapa. CeueHust

LUAIMHAPA (TJIOCKOCTBIO, TTapasiie/lbHOU
W/ TIepPIeHIUKY/ISIPHOM OCH IIWIMHAPA)

KoHnueckasi TOBepXHOCTb, 00pa3ytoriye
KOHUYECKOM TTOBePXHOCTH, OCh U
BepIIiHA KOHUUECKOH IMOBEPXHOCTH




KOHYC: OCHOBaHME U BepPIIWHA,

8 oOpa3ytoliiasi ¥ 0Ch; TIOLa/lb OOKOBOM 1
T0JIHOU [TOBEPXHOCTU
YceuéHHbIN KOHYC: 0bOpa3syrolye 1

9 BBICOTA; OCHOBaHUs U GOKOBast
TIOBEPXHOCTh
M306pakeHre KOHyCa Ha TVIOCKOCTH.
Pa3BépTka KoHyca. CeueHust KOHycCa

10 (TI0CKOCTBI0, Mapa’iie/ibHOM
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXO/sIIei
yepe3 BeplIVHY)

1 Komb6uHarwis Tesn BpaijeHus 1
MHOT'OIPaHHUKOB
MHororpaHHUK, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BriMcaHHas B
MHOTOTPaHHUK WX B TeJIO BpaLL|eHUsT

13 [MousiTHe 06 06BéMe. OCHOBHBIE
CBOMCTBa 00BEMOB TeJl

14 OOBEM 1L[UIMH/PA, KOHYCa

15 OO61ém 11apa U roiags chepbl
[Togo6HbIe Tena B IPOCTPAHCTBe.

16 CooTHoLIeHus MexXxay IUIoLajaMUu
TIOBEPXHOCTeH, 00bEMaMu TIOAOOHBIX Test

17 KonTtposnrHast pabora o Temam "Testa
Bpaujeaus” u "O6beMbl Te"

18 BekTop Ha M/I0OCKOCTU U B IPOCTPAHCTBE

19 Crno)keHre U BbIUMTaHUe BEKTOPOB




20

YMHOXeHUue BEKTODAd Had 4YMCJI0

21

PasnoykeHvie BekTopa 110 TpéM
HeKOMIUIaHapHbIM BekTopam. [IpaBuio
napasuiesienureza

22

Permmenue 3amau, CBSI3aHHBIX C
NIpUMeHeHreM TIPaBUJI JeUCTBUM C
BEKTOpPaMH

23

[IpsiMmoyro/bHasi cucTeMa KOOp/IMHAT B
npoctpaHcTBe. KoopuHaTh! BEKTOpA.
[Tpocreiive 3aaun B KOOpAWHATAX

24

Yron mexay Bektopamu. CkansgpHoe
NpoU3Be/leHre BeKTOPOB

25

Briuncienue YIJI0B MeXXAy MPpAMBIMHA U
IJIOCKOCTAMU

26

KOOP,E[I/IHaTHO—BEKTOprIﬁ MeTOo/[ I1pr
penieHr reOMeTpruueCKuX 3a4au

27

KonTtpospHast pabota o Teme "BeKkTopbl
Y KOOpJMHATHI B IIPOCTpaHCTBe"

28

[ToBTOpEHMe, 06001TIeHNE U
cucreMaTtH3auys 3HaHui. OCHOBHBIE
burypsl, ¢pakThl, TeOpeMbI Kypca
TUTaHUMEeTPUH

29

[ToBTOpEHMe, 00001IIeHE U
cucreMaTH3auys 3HaHu. OCHOBHBIE
¢burypsl, GpakThl, TeOpeMbI Kypca
TUITaHUMEeTPUH

30

[ToBTOpEHMe, 00001IIeHE U
CHCTeMaTH3allys 3HaHWK. 3aauu




MJIaHUMETPHHU U METObI UX PEILIeHHA

[ToBTOpeHue, 06ob1eHNe U

31 cucTeMaTHr3alus 3HaHUM. 3aZiauu 1
TJIAHUMETPUU U METO/IbI UX pelleHUs
[ToBTOpEHUE, 0600ITIEHNE U

39 cucreMaTu3auys 3HaHU. OCHOBHbIe 1
¢urypsl, ¢hakThl, TeOpeMbl Kypca
CTepeoMeTpuH

33 WToroBast KOHTpPO/IbHasE paboTa 1

34 [ToBTOpEHMe, 00001IIeHE U 1
cucTeMaTU3aLysl 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




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

« MateMaTHKa: ajirebpa 1 Hauajia MaTeMaTUUeCcKoro aHa/inu3a, reOMeTpUsl.
['eometpus, 10-11 knaccel/ AtanacsiH JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AKiroHepHoe o6miectBo «M3marenbcTBo «IIpocBerieHe»

METOJUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
ONIOAKTUYECKUE MATEPUAJIBI ITO 'EOMETPUN 10 KITACC
b.I'.31B

INOAKTNYECKNE MATEPHAJIBI 11O 'EOMETPHUA 11 KJTACC

b.I'.3B

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
MHTEPHET

http://school-collection.edu.ru — kosnekiyst o6pa3oBarebHBIX PECYypPCOB;
InternetUrok.ru - BU/ie0 ypoku;

http://www.allmath.ru - Bcsg MaTemMaTuKa;

http://www.exponenta.ru — obpa3oBaTe/IbHbIii MaTeMaTHUYeCKUM CailT;
https://uchi.ru/

https://edu.1sept.ru/  https://edu.skysmart.ru/



https://resh.edu.ru/  https://math-oge.sdamgia.ru/

https://edu.orb.ru


https://resh.edu.ru/

