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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMMa yde6HOro Kypca «I'eomeTpusi» 0a30BOTO YPOBHS /s
obyuarormuxcss 10 —11 xmaccoB pa3paboTaHa Ha ocHoBe ®ezmepanbHOTO
roCcyZlapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHZapTa CcpeiHero obilero oopa3oBaHUs,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TMpeAbAB/ISIEMBIX K
MaTeMaTHuecKoMy 00pa3oBaHHIO, W TpaJuluii poccuiickoro o6pa3oBaHus.
Peanmm3atiusi mporpamMmbl obecrieurBaeT OBJIaJieHHe K/IFOUeBLIMU KOMITETEHIUSIMH,
COCTaB/ISIFOIIMMM OCHOBY /Il CAMOPA3BUTHSI W HeIpepbIBHOTO 00pa3oBaHUs,
1[€/IOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeJbHOTO pa3BUTHS
JTIMYHOCTH 00YYaroLuXCsl.

OE/IN N3YUYEHNA YYEBHOI'O KYPCA

BakHocTh yueOHOTO Kypca TreOMeTPUM Ha YPOBHe cpefHero o0iiero
obOpa3oBaHMs 00yC/OB/IeHAa TIPAKTHUUECKOW 3HAUMMOCTBIO MeTallpe/[MEeTHBIX M|
TIpeIMETHBIX Pe3y/JbTaTOB O00yueHWs TeOMeTpUM B HarpaB/ieHWH JIMYHOCTHOTO
pa3BUTUsA 00ydvaromuxcs, (opMyUpoBaHus (YHKIIMOHA/JILHOW MaTeMaTHUeCKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX y4eOHbIX JUCHUILIHH. Pa3BuTre y oOydarommxcs
TIPaBWIBHBIX TIPE/[CTAaBEHUA O CYIITHOCTH W TPOUCXOKIEHUU T'eOMeTPUUeCKUX
abCTpakiuii, COOTHOIIIEHWM peasbHOTO U W/easbHOr0, XapakTepe OTpakKeHUs
MaTeMaTU4eCKOU HayKOW SIBJIeHUM U TIPOLIeCCOB peajbHOr0 MHpa, MecTe
reOMeTpPUH B CUCTeMe HayK M POJI MaTeMaTHUYeCKOTO MO/e/TUPOBaHUS B HAYYHOM
TI03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33pEHUS
yUalmxcsi, a TakKe KauyecTB MBbIIUIeHHs], HeOOXOJUMBIX MJid afanTalid B
coBpeMeHHOM 00I11iecTBe.

T'eomeTpust siB/iseTCS OJHUM K3 0a30BBIX TPEAMETOB Ha YPOBHE CPeJHEro
obmero o6pa3oBaHMWs, TaK KakK obecrieurBaeT BO3MOKHOCTb H3yUeHHs Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO!H HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.

Jlornueckoe MbIlyieHWe, (HOpPMUpyeMOe TpH H3yYeHUHd OOyuaroIuMUCs
TIOHATHUMHBIX OCHOB T€OMETPUN U TIOCTPOEHUH LIeTTIOUKU JIOTUUECKUX YTBEPXKIeHUN
B XO/le pellleHUs] reOMeTPUUeCKWX 3a/lau, yMeHHe BbIJIBUTaTb W OIPOBEpraTh
TUIOTE3bI HETMOCPeJCTBEHHO HCTIONB3YIOTCS TIPU PellleHWH 3aflau eCcTeCTBeHHO-
HAYYHOTO [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHre OpHUEeHTHPOBAThCS B TIPOCTPAHCTBE WUIPAET CYIIeCTBEHHYIO POJib BO
BCcex 00/acTsaX feATeNbHOCTH uesioBeka. OpueHTal[si uejiloBeKa BO BPEMEHU H
MIPOCTPAHCTBE — HeOoOXOAWMOe YC/IOBHE ero COLMaJbHOro ObITHs, (opma
OTPaKEHHsI OKPY>KalOI[er0 MUpPA, YC/JIOBUE YCIIEIIHOTO TO3HAHUA W AKTUBHOTO
npeobpa3oBaHusi  JlelcTBUTENbHOCTA.  OrepupoBaHHe  TPOCTPAaHCTBEHHBIMU
obpazamu 00beAWHSET pa3Hble BUABI Y4UeOHOH U TPYAOBON [IeSTEbHOCTH,



ABJIIETCS OAHUM W3 TMPOQecCHOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasibHa
3ajaya (OpMHUpPOBaHUSI y OOYyUarol[UXCs MPOCTPAHCTBEHHOT'O MBbIIIEHUST Kak
Pa3HOBHIHOCTY 00Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUYECKOU /IesITe/TbHOCTH TI0 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe o00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYJIbTYPHOE Ppa3BUTHE
oOyuvarormuxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM — TIpuoOpeTeHHSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUUYeCKUX T'eOMeTPUUeCKUX 3HaHWUH W [IeHCTBUH,
CreliuPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCITELITHOTO TTPOZI0/DKeHHsI 00pa30BaHMUs
T0 CIel[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJHbIM UCTIO/Ib30BaHUEM reOMeTPHH.

[Mporpamma 1o TeomeTpur Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijis
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WUCTIBITHIBABIINX 3HAUMTE/IbHBIX 3aTPYJHEHHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm oOpa3oM, oOydaromuecs Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOII[Me MaTeMaTHUeCKhe yMeHUs, CBsi3aHHbIe
CO CrerupuKON TeoMeTpUM W HeoOXOAWMbIe [Isi JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUUTh TeOMeTpuro Ooiiee
r1yboKo, ecyii B fAajbHEHIIeM BO3HUKHET HeoOXOAWMOCTb B TeOMeTPUYEeCKUX
3HaHUSX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/lM OCBOEHUs IIPOrpaMMbl  00eCITeUHBaeTCs  pelleHueM
COOTBETCTBYIOIIMX  3a/@au. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TIpeACTaB/ieHUs] O TeOMeTPpUU KaK 4YacTh MHUPOBOU

KY/JbTYPbl M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPY/KAFOIIIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/eHHS O MHOTOTPAaHHMKAX W TejlaX BpalleHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJISX, MO3BOJISIOIINX OMMCHIBATh
Y U3yuaThb pa3Hbie SIBJIEeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNsIX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/IeHHMe MeTO/laMU pellleHUsl 3a7lau Ha TMOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMHupoBaHHE YMeHWs OIEePHUPOBaTh OCHOBHBIMHM TOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJIecHWe  aArOpPUTMaMH{  peIlleHHWs OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs TIPOBOAUTb  HEC/JIOXKHbIE  [lOKa3aTebHble
PacCyXXieHHsI B XOfie PpeIleHus] CTepeOMeTpPUUeCcKHX 3ajlad M 3ajaud C
TIPAKTHUUECKUM CO/lepP>KaHHEeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHbIX U  TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/IbHONM  AKTUBHOCTH, HCC/Ie[[OBaTe/IbCKUX
YMeHUH, KpUTUUHOCTU MBIIIIJIEHHS;



e (opMHpoBaHUe (byHKIMOHATbHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHMe Ppacro3HaBaTb IIPOSIBJIEHUS T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTell B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTUX y4eOHBIX TPeAMETOB, MPOSIB/IEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTel, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTh TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reoMeTpUYecKUd arrmapaTr [Jis peLleHusi MPaKTUKO-OPUEHTUPOBAHHbBIX
3a/jay, UHTepIIPETUPOBATh U OLIEHUBATh IT0JTyYeHHbIe Pe3y/bTaThl.

OT/unTe/TbHOM 0COOEHHOCTBIO TIPOTPAaMMbI SIBJISIETCSI BK/IIOUEHHE B KYPC
CTepeOMeTPUM B Hauajlie ero u3yueHWs 337y, pellaeMbIX Ha YpPOBHe
WHTYWUTHUBHOTO TI03HAHUSI, U Oripe/ie/IEHHBIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT MPOTEeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDPYET K
Jla/IbHeULIIeMY U3yUYeHUIO TIpeiMeTa.

[TpeanouteHue OTAAETCS HArJIsIJHO-KOHCTPYKTUBHOMY MeToly 0OyueHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWs UMEKT B CBOEU OCHOBe UyBCTBEHHOCTb MPeJMEeTHO-
MpPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TPOCTPAHCTBEHHBIX TPEeACTABA€HUN Y
yyalmxcsi B Kypce CTepeOMeTpUM IPOBOAMTCSA 3a CUBT pelleHWsl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OlMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zaHue obpa3a TPOBOAUTCS C OIMOPOM Ha
HarJsiAHOCTh, a OleprhpoBaHWe 00pa3oM — B YCAOBUSX OTBJIEUEHHUS OT
HarasiHOCTH, MbICJIEHHOTO U3MEHEHHs ero UCXOJHOr0 COZlepKaHus.

OcHoOBHBIE cozep)KaTe/ibHble TUHUM Kypca «I'eometpun» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsgmble U MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpallleHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUPOBaHUEe JIOTUUECKHUX YMEeHUH
pacripefiesisieTcsi He TOJBbKO I10 COJep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUs.

Copepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIlee TIpeAMETHbIM pe3y/bTaTaM
OocBoeHHs paboueil TporpamMMbl, pacTpe[e/siéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObI OB/aJileHMe TreoMeTpUUYeCKUMU
MOHATUSIMHA Y HaBBIKAMM OCYILECTBIISVIOCH TTOC/Ie0OBaTeIbHO U MOCTYMATe/bHO, C
cobsiro/ileHrieM MPUHLIUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BK/TFOUA/INCh B
OO0IIy!0 CUCTEMy TeOMeTPHUeCKHX TMpeZCTaB/eHuH 00yJaroIuxcs, paclvpsis U
yray06ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTIAHE

Ha u3yueHune reomeTpuu oTBOAUTCA 2 yaca B Hefesro B 10 kiacce 1 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /jBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCTD,
npocTpaHcTBO. [loHsATHe 006 aKCHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHoOe pacriosiokeHue TMPsIMbIX B MPOCTPAHCTBE: IepeceKaroluecs,
rnapajuviesibHble Y CKpeljuBaroluieca mnpsmble. [lapaiienbHOCTH TIPAMBIX U
IUIOCKOCTeM B MPOCTPAHCTBE: TMapasielbHble TIpsSIMble B MPOCTPAHCTBE;
TrapasulesIbHOCTh TPEX MpPSMBIX; IMapasjielbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMHA CTOPOHAMHK; YrOJ MeXXAy TIPAMBIMU B TIPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasijie/ibHble IIJIOCKOCTY; CBOMCTBa
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiilliie TpOCTpaHCTBeHHble (PUTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesienuries; MoCTpoeHre CeUeHuH.

[TeprieHAVKYISIPHOCTh MPSIMOM U TVIOCKOCTU: TI€PHEeHUKYJ/ISIpHbIe TIpsIMble B
IPOCTPAHCTBe, TMpsiMble Mapasjie/ibHble U IepreHAuKY/IspHble K IIJIOCKOCTH,
MpU3HAK NEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TIepIIeHJUKY/IIPHOW TUIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp ¥ HAK/IOHHbIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTU, PacCTOsTHUE
OT TIpSIMOM [0  TUIOCKOCTH,  TpOeKUusi  (Qurypel Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TMEePHeHJUKYJSPHOCTA  [IBYX
M10cKocTel. TeopeMa 0 TPEx nepreHIUKYJ/Ispax.

MHororpaHHuUKH

[ToHsaTre MHOrOrpaHHMKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBITYK/IbIe
Yl HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MbI; MpsMasi ¥ HaK/IOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesienivune/; U ero CBOMcTBa. [lupamuja: n-yronpbHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTMPAMU/IbI; TIpaBU/IbHAs U
yCceuéHHass mNMpaMuja. OJJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPAaHHUKU: TIOHATUE TPaBUIBHOIO MHOIOrpaHHWKA; IpaBUJibHasg MpyU3Ma U
NpaBWIbHAs THMpaMW/a; NpaBW/IbHAs TpPeyrojibHasi TNMUpaMUAa W TPAaBUJIbHBIN
TeTpasap; KyO. IlpeacraBjieHHMe O TIPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTaj/p,
fofekasap v ukocasap. CeuyeHus TIPU3MbI U TIUPAMU/IbI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEBbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  DJIeMeHTbl CHMMETPUM B [MpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOTOIDAHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péDOpa, JAuWaroHaid, YrJIblL
[Tnomjager OOKOBOM TTOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/Ilb OCHOBaHWM, TeopeMa O OOKOBOM TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW MHUPaMU/IBI,
TeopemMa O TIUIOMA[AW YyceuéHHOW mupamuabl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBL.

[Tomobubie Tena B mpocTpaHcTBe. (COOTHOLLEHUSI MeXAY TUIOLIaJsiMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

LunmHpruecKast TTIOBEPXHOCTD, obpa3ytoriue L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[UMMHAp: OCHOBaHUSA W
OOKOBasi TIOBEPXHOCTb, oOOpa3yiomjas ¥ OCb; ILIOMaJb OOKOBOW U TIOTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroiyie KOHUYeCKOW IMOBEPXHOCTH, OCh U
BepIllMHA KOHUYeCKOU MOBePXHOCTU. KoHyC: OCHOBaHMe 1 BepIliMHa, 00pa3yrolijas
W OCb; TIUIOI[Alb OOKOBOW U TIOJHOW TIOBEPXHOCTUA. YCEUEHHBIA KOHYC:
obpasytoliye 1 BbICOTa; OCHOBaHUS M OOKOBasi [IOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JUaMeTp; IUIOIA/b TIOBEPXHOCTH CQephl.
B3auMHoe pacriosioykeHue cdepbl U MJIOCKOCTH; KacaTebHast TVIOCKOCTh K cdepe;
nouaab chepbl.

M306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LIUIMH/APa U KOHYCa.

KomMOWHali Ten  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCAaHHBIA OKOmo cdephl; cdepa, BrUCaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[Tousitne 06 06béme. OCHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTOJILHOTO Tlapasuiesienunea U ciaeacteuss u3 Heé. OO0bEM LIMIMHJPA,
KoHyca. O6béM 11apa v Tioujazib chepsl.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOILIEHUS MeXKAY TUIOMIA[sAMHU
TTOBEPXHOCTeH, 00hEMaMU TT0I00HBIX TeJl.

Ceuennss TwIMHZApa (Tapa/iie/lbHO W TIEPIIeHAMKY/ISPHO OCH), CEeUeHHs
KOHyca (mapasielbHOe OCHOBAaHUIO W TIPOXO/siliee uepe3 BepIlMHY), CeueHust
1Iapa.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BekTop Ha 1y1IocKoCTH 1 B TipocTpaHcTBe. Ci0)KeHre U BhIUMTaHHE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha urc/o. Pa3nokeHre BeKTOpa M0 TPEM HEKOMIJIaHAPHBIM
BeKTOpaM. [IpaBWwio Tapasiesienuriefa. PelieHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeWCTBUM C BeKTopamu. [IpsiMOyrosibHasi cHcTema



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3ajauv B
KOOpAWHAaTax. YTOJ Mexay Bekropamu. CKassipHOe TMpOu3Be[eHHe BEeKTOPOB.
BblunciieHre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrr FeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWsS TIPOrpaMMbI yueOHOTO IpeiMeTa
«MaremaTuka» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOpMUPOBAHHOCTHIO TPaXKIaHCKOM TTO3UIMM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa POCCHHCKOTO o0OIrecTBa, Iipe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
MpoLleiyP TPa)KJaHCKOTO oOIectBa (BbIOOPHI, OIMPOCHI YW TMp.), yYMeHHeM
B3aUMMO/IEICTBOBATh C COLIMA/JIbHBIMM MHCTUTYTaMU B COOTBETCTBUM C UX
(QYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTbIO POCCUNCKOM TpaXkZ@aHCKOW WAeHTUUYHOCTH, YBa)KeHHs
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHbIM OTHOLLIEHWEM
K JOCTWXEHUSIM POCCUMCKMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKOu
IIKOJIbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HAaHUEM Iy XOBHBIX L[eHHOCTeu POCCHMICKOTO Hapo/a;
chOpMUPOBAHHOCTBI0 ~ HPAaBCTBEHHOT'O  CO3HAHUS, JSTUUYECKOTO TIOBeJeHwUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM JO0CTKeHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHWeM JINYHOTO BK/IaZia B OCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTUecKoe BOCNIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEeM K MHUDPY, BKJIIOUas 3CTETUKY MaTeMaTU4ecKhX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelLleHnH, pacCyXJeHUl;
BOCITPUMMYMUBOCTBIO K MaTeMaTUUeCKUM acreKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMeHUs] TIDUMEHSITb MaTeMaTUuueckue 3HaHUS B
WHTepecax 37J0pOBOro M 6e3ormacHOro obpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, cOasaHCUPOBaHHBIA PeXXUM 3aHITUN U

OTAbIXa, peryJsipHas CbI/IBI/I‘-IeCKaH aKTI/IBHOCTb); (1)1/131/IT-IECK01"0
COBEpPIIIEeHCTBOBAHNA, npu 3dHATUAX Cl'[OpTI/IBHO-OB,U‘OPOBI/ITEJ'[I)HOI;'I
AedaTe/IbHOCTBIO.

TpyaoBoe BoclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTU,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPWIOKeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHBINA BLIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0bpa30BaHUI0 Ha TPOTSDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUEeCKUX 3a/lau MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0TnYecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTallell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HaHWM i pellleHus 3a/lau B
o0nacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe[ICTBUN [IJI1 OKPY>KalOILler CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpPMUPOBAHHOCTBI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS LUBWIM3ALMM; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUSI MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTarnpeaMeTHbIe pe3ylbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeiMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yYHUBepCaTbHbIMHU
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 XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKU MaTeMaTHUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUH MEXAy TOHSATHUAMH; (HOpMYJ/IMPOBaTh
oripefieJieHUs]  TIOHATWUM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/accUpUKaI[K, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KpPUTephu
TIPOBO/IUMOI'O aHa/TN3a;

e BOCIIpUHUMATh, (QOpPMy/IMpOBaTh U  TIpeoOpa30BbIBaTh  CY’>KIEHUS:
yTBepAUTe/IbHbIE W OTpHIaTe/bHble, eJUHWYHbIE, YacTHble W OOIIue;
YCJIOBHBIE;

e BBIB/IATL  MaTeMaTUYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunss B (akTaxX, [aHHbIX, HAOIOZEHUSX W YTBEP)KAEHUSIX;



npejjlaraTh ~ KPUTEPUH [ BBIAB/IEHWS  3aKOHOMEDHOCTeH U
TPOTHUBOPEYNH;

e JefaTh BBIBOJBI C WCIOb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TIPOBOJUTH CaMOCTOSITe/TbHO JoKa3aTe/lbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TipsiMble ¥ OT MPOTUBHOI0), BbICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEPBI; OOOCHOBBLIBATH COOCTBEHHbBIE
CY’KIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TMOAXOAALIUN C YYETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble nco1e/joBaTe/IbCKHe AeHCTBUS:

e HCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIPOCH], (PUKCUPYIOIMe TIPOTHUBOpeYMe, Mpo0seMy,
yCTaHaB/MBaTh HMCKOMOe HM  JaHHOe, (OpPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJTbHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTel MaTeMaTUueCcKOro
00BeKTa, SIB/IEHHS, TIPOIECCA, BBLIABJIEHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (opMy/IMpPOBaTh 0000IIeHNs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIPOBeJEHHOT0 HAOJMIO/IeHNs, MCC/Ie[lOBaHUs, OL|eHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00600111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE PAa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

e BBIABJATL AedHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOIIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh WHGMOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIMIO
Pa3IMUHBIX BUZIOB U (hOPM IIpe/[CTaB/IeHNS;

e CTPYKTYPHPOBaTh MH(OPMaAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbOopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JMPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU OOI1leHusI; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T10
XOJZly pelleHus 3a/laui, KOMMEHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCHI 110 CYII[eCTBY 00CY»K/IaeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATH CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muve U CXOACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTIacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/AATb  pe3yJ/ibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CAMOCTOSATeNbHO  BbiOMpaTh  dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTal[ii U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  MpeUMYyllecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOK pabOThI MU pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJIAHUPOBATh OPTaHU3AIMi0 COBMECTHOMN
paboThI, pacripesiesisiTb BUALI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3y/bTaT paboThl; 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeH;
y4acTBOBATh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00MeH MHEHUH,
«MO3TOBbIe IITYpPMbI» W WHBIE); BBITIOJIHATE CBOK YacTb pabOThI H
KOODAWHUPOBaTh CBOM [IeHCTBUS C [ADYTMMH ujeHaMd KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TMPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusaiom

¢opmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, aITOPUTM PeIlieHus 3aJjlauM, BIOMpaTh CI10Ccob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ YUETOM HOBOM
vH(opMaIuu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMM T[O3HaBaTelbHOU pedieKCMd KaK OCO3HaHUS
COBepLIAaeMbIX [eMCTBUMA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BlajeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpPOJI —Tpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/iauy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHW!
3a/jlauyi, BHOCWUTb KODPEKTHBBI B J[eSITeJbHOCTb Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAW/IEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI [JOCTWKEHUS WIN HeJOCTHW)KeHUsl pe3y/bTaTOB [esaTe/lbHOCTH,
HaXO/IUTh OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MPpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBbI CTepEOMETPUU U CJIe[JCTBUS U3 HUX TIPU pelleHur
reoMeTpUYeCcKrx 3ajadu.

OrneprpoBaTh NOHITHUSIMU: MApa/IIeIbHOCTh U EePHeHAUKY/ISPHOCTD MPSMbIX
Y TUTOCKOCTEH.

KrnaccuduimpoBath B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTeM B
TIPOCTPaHCTBE.

OneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJi, TPaHU JBYTPAaHHOrO YTIJa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM yTroj ABYTPAHHOTO YIJa; I'pajyCHas Mepa
JBYTPAaHHOTO yTJia.

OnepupoBaTh TOHATUSIMA: MHOTOIDAHHMK, BBIMYK/IbIM W HEBBITYKJIbIU
MHOT'OTPaHHUK, 3J7IeMEHTbl MHOTOIPaHHUWKA, PABU/IbHBIM MHOTOTDaHHUK.

Pacno3HaBaTh OCHOBHBIE BH/bl MHOTOIDAaHHUKOB (MMpamMuza; IIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccupuipoBaTh ~ MHOTOTPAaHHUWKHM,  BbIOMpasi ~ OCHOBaHUS  AJis
K1accupukalvd (BbINYK/Ible W HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPaBU/IbHbIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapasiie/enurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKYIllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIMIIBI TOCTPOEHUS CeUeHUM, UCIT0/Ib3Ysl MeTO/] CJIefIOB.

CTpouTh CeueHWs] MHOTOIPAaHHUKOB METOJOM  CJie[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE YepPTeXKW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKyY, CHU3Y.

Periath 3alauM Ha HaXOX</leHHe reoMeTPUUeCKUX BeJTMUMH 110 obpasiam rau
arOpUTMaM, TPUMEHsII MW3BECTHble aHA/JIMTUUEeCKHWe MeTO/bl TpU pelleHUU
CTaHJAapPTHBbIX MaTeMaTUUeCKUX 3a/lau Ha BbIUKC/IEHUE PACCTOSTHUM MEXIy ABYMs
TOUKaMH, OT TOYKM [0 TIpSIMOM, OT TOYKHA [0 T[UJIOCKOCTH, MEeXIY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permath 3a7iauy Ha HaxOyKJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM Wix
arOpUTMaM, TNPUMEHSIS W3BECTHbIE aHAJIMTUUECKHWe METO[bl TpPU pelleHUU
CTaHAAPTHBIX MaTeMaTUUeCKMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpELUBAOLMMUCA TMPSAMBbIMUA, MeXJy TMNpPAMOA U TIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMBI U TI/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C [pvMeHeHueM (OpMyJ/; BBIYMC/IATH COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBath MOHATUSAMMU: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (UTYDBI.

V3BnekaTh, Tmpeobpa3oBbiBaTh M UHTEPIPETUPOBaTh MHQPOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYEeCKUX (Urypax, rnpefCcTaBIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl /i pelleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawlux HeCKOJIbKO 1IaroB pelleHus], eC/Iu yC/I0BUSl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  MpoOCTellllMe TpOrpaMMHbIe  CpeACTBa W 3JIeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PelLleHnH CTepeoMeTPpUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeW B IpUPOZe U
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPHH B UCKYCCTBe.

[IpuMeHATh TOy4YeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JIW3MPOBaThb peasbHble
CUTyalluM W TPHMEHSITb W3yueHHble TOHATUS B IIpoLlecce TIIOMCKAa peLleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW MpobseMbl, MOJe/NMpOBaTh peasbHble
CUTyallUM Ha fA3bIKE TeOMeTPUH, WCC/Ie[0BaTh [IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHHEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauu, CBSI3aHHbIe C HAXOKJeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OmneprpoBaTh TOHATHAMH: I[WIWHJpUUECKas TTOBEPXHOCTb, 00Opa3ylolue
L[UIUHADUYECKONW  TIOBEPXHOCTH;  LWIMHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3ymoiiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; chepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus (LIUIUHAP, KOHYC, cdepa U 111ap).

OOBACHATD CTIOCOOBI TIOJTyUEHHS TeJT BPAIl[eHHSI.

KnaccuguimpoBaTk B3aMHOe pacrosioykeHue cepbl U TIJI0CKOCTH.

OrnepupoBath MOHSTHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I11apoBOM CJIOM, OCHOBaHMe IIaPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuaucisite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy..

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BIHUCAHHBIM B cdepy U
OMUCAaHHBIA OKO0JI0 cdepbl; cdepa, BMUCAaHHas B MHOTOTPAaHHUK WM Tejo
BpallijeHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIY TIOL[aZsiMU TIOBEPXHOCTeM U 0O0bEéMaMu
1OZI00HBIX TeI.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATh (BIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Y; CTPOUTH C€UEeHHs Te/T BpaIlleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaTh U IpeoOpa3oBbiBaTh WHGOPMALMI0 O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (pUrypax, mpeCcTaB/JeHHYI0 Ha uepTe)kax W
PUCYHKaXx.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BbITIOSTHATE  [IEMCTBUS  CIOKEHWsI BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBONMCTBaMHU OHK 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO Tapasienernureza.

OrnepupoBaTh MOHATUSIMU: J]eKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAThl BEKTOpa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJUTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTopa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKiafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaMm.

3aJjaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/MHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jis pellleHuss CTepeoMeTpPUUecKuX
3a/]a4, MpeATIo/ararwiuX HeCKOJIbKO I1ar0B pelleHus, eC/Ti yCJIOBHUS TIPUMeHeHMUs]
3a/laHbl B IBHOU (hopMe.

PemiaTh mpocTeliie reoMeTpuueckue 3aZilaud Ha TIpUMeHeHue BeKTOPHO-
KOOPAUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0OKa3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM U
HaxXOoXK/leHre TeOMeTPUUeCKHUX BeJIMUKH 110 00pasijaM Wid aAropuTtMaM, TIpUMeHsIs
W3BeCTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TPU PellieHnH CTepeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe U
YKWU3HM, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB I'eOMeTPHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOLlecCe TIOMCKA peIleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsemMbl, MO/|e/TMPOBaTh peasibHbIe
CUTyalluM Ha sA3bIKe T'eOMeTpUH, WCC/Ie[OBaTh IIOCTPOEHHbIE MOZEU C
HCTI0/Tb30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariapaTa aareopbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUeM reOMeTpPUUYeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/inyecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
n/n NMporpaMmsbl Bcero Kontponbhet IpakTuueckue oOpa3oBaTe/bHBIE
e padoThbI PadoThI pecypcn1
1 BBeneHue B cTepeoMeTprio 10
5 [Ipsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE. 1 1
[TapannensHOCTB NPSIMBIX U IVIOCKOCTEN
3 HepHEH,qI/IIEyJIHpHOCTL NIPSIMBIX U 1
IIJIOCKOCTe
4 YTl MeXAy NPAMBIMU U IIJIOCKOCTSAMU 10 1
5 MHororpaHHuKu 11 1
6 OO6BEMBI MHOTOTPAHHHUKOB 9 1
7 IToBTOpEHME: CeyeHUs], PACCTOSHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 TE 5 1
BekTopbl ¥ KOOpAUHATEI B TIPOCTPAHCTBE 10 1
4 [ToBTOpEHUE, 060OIIIEHHE, 7 1
CUCTeMaTH3aLus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 CTEPEOMETPUU: TOUKA,
rpsimasi, IMJIOCKOCTb, IPOCTPaHCTBO.
ITpaBuna u306paxeHNs: Ha pUCYHKaX:
1300pa)keHUs! IJIOCKOCTeH, NapasiiebHbIX
MpPSIMBIX (OTPe3KOB), CepeuHbI OTpe3Ka

[ToHsATHS: TTepeceKaroIecs TVIOCKOCTH,
TriepeceKaroIecs rpsiMasi ¥ TJI0CKOCThb

[TonsTHs: nepecekaromuyecsd rniI0CKOCTH,
rnepecekaromyecsd rnmpsamMaa v rjioCKOCTb

3HaKOMCTBO C MHOTOIpaHHUKaMH,
r300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKLIMOHHBIX YepTerKax

HauanbHble cBefieHus1 0 KyOe U ipaMu/e,
UX pa3BépTKU U Mojienu. CeueHust
MHOT'OIPaHHUKOB

HauanbHble cBefieHus 0 Kybe U nipamu/e,
MX pa3BépTku U mogenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsATHE 06 aKCHOMAaTHUECKOM
TOCTPOEHUU CTePEeOMETPUN: aKCUOMBI
CTepeoMeTpHH U C/Ie/ICTBUS U3 HUX




[TonsiTve 06 aKCMOMAaTUUECKOM

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

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

10 IIOCTPOEHUU CTepeOMETPUU: aKCUOMBI
CTepeoMeTpUU U CJIe[ICTBUS U3 HUX
B3aumHoe pacriosnoxeHre IpsiMbIX B

1 TIPOCTPaHCTBe: MepeceKaroImecs,
rapasijieJibHble U CKpellyBaroLyecs
rpsiMble
[TapasienbHOCTB NPSMBIX U IJIOCKOCTEHN B

1 NIPOCTPaHCTBe: Mapaslie/bHble MPsIMble B
TIPOCTPAHCTBe; Mapaslie/IbHOCTb TPEX
TMIPSIMBIX
[TapannensHOCTb NPSIMBIX U IVIOCKOCTEH B

13 rpocTpaHcTBe: [lapaiienbHOCTD MPsSIMON 1
TJIOCKOCTH

14 YTJibl € COHAarpaB/ieHHbIMU CTOPOHAMU

15 Yros Mexay NpsiMbIMU B IIPOCTPaHCTBe

16 Yros Mexay NpsAMBIMU B IIPOCTPAHCTBe

17 [TapasienpHOCTB NJIOCKOCTEN:
Trapasiie/ibHble IJIOCKOCTH

18 CBoiicTBa napasiienbHbIX TJI0CKOCTeN

19 [TpocTeiiiirie MpOCTPaHCTBEHHBIE (PUTYPHI

Ha IJIOCKOCTH: TeTpaszp, Kyo0,




Mapasuiejernuries

20 [TocTpoeHue ceueHuM

21 [TocTpoeHue ceueHul
KonTponbHas paboTa o Teme "TIpsiMble u

22 TUVIOCKOCTU B MIPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX M IJIOCKOCTeH"
[TeprieH Ky ASIPHOCTD MPSIMOW U

23 TIJIOCKOCTH: TIepIeHIUKYJISIpHbIE NIPSIMble B
TIPOCTPaHCTBe

24 [Tpsimble napasnienbHble U
NeprieHUKY/IsSIpHbIe K MJI0OCKOCTH

75 [Tpsimble napasnienbHble U
TNepreHKY/IspHbIe K IJIOCKOCTH

6 [Ipu3HaK neprneHAUKY/ISIPHOCTH NPSIMOU U
IIJIOCKOCTH

57 [Tpu3Hak neprieHAuKYISIPHOCTH NIPSIMOM U
TJIOCKOCTH

)8 Teopema o TIpsiMOi1 TiepIieHIUKY/ISIPHOM
TIJIOCKOCTH

79 TeopeMa o0 NIpsIMOM TIepIIeHUKYISIPHOU
IIJIOCKOCTH

30 TeopeMa 0 NIpsIMOY TIepIIeHUKYISIPHOU
IIJIOCKOCTH
[TepnieHAUKYISIP Y HAKJIOHHBIE: PACCTOSIHUAE

31 OT TOYKH [0 TUIOCKOCTH, PACCTOSIHHAE OT
TIPSIMOU 10 TIJIOCKOCTH

32 [TeprieHAUKY/IIp ¥ HAK/IOHHbBIE: pacCTOsTHYE




OT TOUKHU [0 IVIOCKOCTH, pACCTOAAHHE OT
HPHMOﬁ A0 IIJIOCKOCTH

HepHEH,E[I/IKYJIHp M HaKJIOHHBIE: paCCTOAHNE

33 OT TOYKH J10 IVIOCKOCTH, pacCTOsIHYEe OT 1
MPSIMOU 10 TIJIOCKOCTH
[TeprieH UKy /1P ¥ HAKJIOHHBIE: PACCTOSTHUE

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

35 YTJIBl B IPOCTPAHCTBe: YTOI MEXAY 1
MIPSIMOU Y TUIOCKOCTBEO

36 [IByrpaHHbIN yroJ, TUHENHbINA YyTo/ 1
JIBYTPaHHOrO yrja

37 [IByrpaHHbIN yroJ1, TUHEHHBIN yros 1
JIBYTPaHHOr0 yrja
[TeprnieH UKy ISIPHOCTD MJIOCKOCTEMN:

38 TpU3HaK NepreHuKYyISPHOCTH ABYX 1
TJIOCKOCTeN
[TeprnieH UKy IIPHOCTD MIJIOCKOCTEN:

39 TIpU3HaK IepreHuKYyISPHOCTH ABYX 1
TJIOCKOCTeN
[TeprnieH UKy IAPHOCTD MIJIOCKOCTEN:

40 MIPU3HAK MePIIeHJUKYIAPHOCTH ABYX 1
IIJIOCKOCTeN

41 TeopeMa 0 Tpéx nepreHvKy/Isgpax 1

42 TeopeMa 0 Tpéx mepneHuKYJIspax 1

43 TeopeMa 0 Tpéx nmepneHuKYy/Isgpax 1

44 KonTposibHast paboTa 1o TeMam 1




"IleprieHAVKYISIPHOCTb MIPSIMBIX U
niockocTe" 1 "YT/bl MeXXy MPSMbIMU U
IJIOCKOCTAMU"

45

ITousTue MHOI'OrpaHHMKa, OCHOBHbIE
3JIEMEHTEI MHOI'OI'DAHHHMKA, BBIITYKJ/IbIE U
HEBBLIITYKJ/IbIe MHOTI'OI'DAHHHKU; pa3BépTKa
MHOI'OrpaHHHKa

46

[Tpusma: n-yrosibHasi npyu3Ma; rpaHy U
OCHOBaHUS NIPU3MBbI; TIpSIMasi U HaKJIOHHas
npu3Mbl; O0KOBast U MOJIHasi TOBEPXHOCTh
TIPU3MBI

47

[Tapannenenunes, NpssMOYTOJIbHBIN
rapaJuiesieriure/; U ero CBOMCTBa

48

[Tupamuja: n-yrojapHas nupamuja, rpaHu u
OCHOBaHMe TIMPaMU/IbI; OOKOBast U MOJTHasT
[IOBEPXHOCTb MUPaMU/IbI; NIPaBU/IbHAA U
yceuéHHas nmupamua

49

[TpaBu/IbHBIE MHOIOIPaHHUKU: TTOHATHE
NPaBUILHOIO0 MHOTOTPaHHMKA; NIpaBU/IbHAs
rpyU3Ma Y NpaBWIbHasi MMPaMU/a;
NpaBU/IbHAs TPeyroJibHas NMpamuja u
TIPaBWIBHBIN TeTpas/p; Ky0

50

[TpencraBneHue 0 MpaBUIbHBIX
MHOTOTrpaHHUKaX: OKTas3/p, J0/eKas p U
HKOCas/p.

51

CuMMeTpusi B IPOCTPAHCTBe: CUMMETPHsI
OTHOCHTEJIbHO TOUKH, MPSIMOM, MJIOCKOCTH.
JneMeHTbl CHUMMETPUH B NMPAMUZAX,




Mapasuienenunrieax, IIpdBUJIbHBIX

MHOTOrpaHHUKaX
£ BbIunic/ieHre 371eMeHTOB MHOTOTPaHHUKOB: 1
péEbpa, AMaroHasu, yribl
[Tnomae 6OKOBOM MTOBEPXHOCTH U TTOJTHOM
e3 MOBEPXHOCTH TIPSIMOMU TIPHU3MBI, TUIOIIAZb 1
OCHOBaHHH, TeopemMa 0 60KOBOM
MOBEPXHOCTH TIPSIMOU TTPU3MBbI
[Tnomazb 60KOBOM MOBEPXHOCTH U
£l MOBEPXHOCTHY TIPaBUIbHOM MUPaMU/IbI, 1
TeopeMa O T/I01a/ii OOKOBO TTOBEPXHOCTH
YCeUYEHHOW MUPaMHU/IbI
ee KoHTponbHast pabora 1o teme 1
"MHororpaHHuKu"
56 [MousiTHe 06 00BEME 1
57 OOBEM MUPAMU/IBI 1
58 OO6BEM TMPaMU/IBI 1
59 O0BéM MUpamMupl 1
60 OOBEM ITUPAMU/IBI 1
61 OO6BEM MTPU3MBI 1
62 O0BEM MPU3MBI 1
63 O0BEéM MpPU3MBI 1
64 KonTponbHas paboTa 1o Teme "OOBEMBI 1
MHOI'OTPaHHUKOB"
[ToBTOpeHUe, 0000I1IeHHe CHCTeMaTH3alUs
65 3HaHui. [TocTpoeHUe ceueHuni B 1

MHOI'OrpaHHHKe




66

[ToBTOpEHUe, 0000ILIeHHe CHCTeMaTH3aLUs
3HaHWM. BeIunc/ieHre pacCTOSTHUN: MeXay
JIByMsI TOUKaMH, OT TOUKH /10 TIPSIMOM, OT
TOYKH [I0 TJIOCKOCTU, MEXKAY
CKPEIUBAIILUMUCS TTPSIMbIMU

67

WToroBasi KOHTpO/IbHAsi paboTa

68

[ToBTOpEHME, 0600IIIEHHE CUCTEMATH3AIHS
3HaHWI. BbIUKC/ieHre yrioB: Mexmy
CKPeIMBAIOIUMKCS TIPIMBIMUA, MEXY
TMIPSIMOM ¥ TJIOCKOCTBIO, IBYTPaHHbBIX
YIJIOB, YIJIOB MEX/Y TJIOCKOCTSIMU

OBHIEE KO/IMYECTBO 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 11ap: LIeHTP, PaJIuyC, AUAMeTp;
TI0ILa/Ib TIOBEPXHOCTHU Cepsl

B3aumHoe pacrionoxxeHue cdepsl 1
TVIOCKOCTH; KacaTe/ibHasi TVIOCKOCTh K

cdepe; roiaab chepobl

V306paskeHue cdepbl, 1apa Ha
iockoctu. CeyeHus 1apa

[{unvHApHUecKast TOBEPXHOCTb,
oOpa3yrorye UINHAPUUeCKON
TIOBEPXHOCTH, OCh LIW/TMHAPHUYECKOM
TIOBEPXHOCTH

[unuHap: ocHOBaHUS U OOKOBast
TIOBEPXHOCTh, 00pa3ytolasi ¥ 0Ch;
T/IoIa/Ib 60KOBOM M MOTHOM
TOBEPXHOCTH

M306pakeHue LMITMH/PA Ha TJIOCKOCTH.
Pa3péprka upnuHapa. CeueHust

LUAIMHAPA (TIJI0CKOCTBIO, TTapasiielbHOU
WU TIePTIeHIUKY/ISIPHOM OCH LIWIMHZAPA)

KoHnueckasi TOBepXHOCTh, 0Opa3yrolye
KOHUYECKOM TTOBePXHOCTH, OChb U
BepIIiHA KOHUUECKOH MOBEPXHOCTH




KOHYC: OCHOBdHHE U BePIIWHA,

8 oOpa3ytoliiasi ¥ 0Ch; IIolalb 60KOBOM U
T0JIHOU [TOBEPXHOCTHU
YceuéHHbIN KOHYC: 0Opa3syrolye 1

9 BBICOTA; OCHOBaHHS U OOKOBast
TIOBEPXHOCTh
M306pa>keHre KOHyCa Ha TJIOCKOCTH.
Pa3BépTka KoHyca. CeueHus1 KOHyCa

10 (T/I0CKOCTBI0, Mapa’iie/ibHOU
OCHOBAHHIO, U TIJIOCKOCTBIO, POXO/sieit
yepe3 BeplIlNHY)

1 Komb6uHalwst Tes BpaieHus 1
MHOT'OIPaHHUKOB
MHororpaHHUK, OMTMCaHHbIN OKOJI0

12 cdepsl; cdepa, BrivcaHHas B
MHOTOTPaHHUK WX B TeJIO BpalljeHUsi

13 [MousTHe 06 06BEMe. OCHOBHBIE
CBOMCTBa 00BEMOB Tes

14 OO0BbEM 1I[UIUH/PA, KOHYCa

15 OO61Bém 11apa ¥ niomab chepbl
[Togo6HbIe Tea B MPOCTPAHCTBe.

16 CooTHo1IeHus MeXay IUIoLagaMUu
TIOBEPXHOCTeH, 00béMaMy TIOA0OHBIX Tesl

17 KonTtposnrHast pabora o Temam "Tesa
Bpaujeaus” u "O6bembl Te"

18 BekTop Ha M/IOCKOCTU U B TIPOCTPAHCTBE

19 Crno)keHre U BbIUMTaHNe BEKTOPOB




20

YMHOXeHUue BEKTOpA Ha 4YMCJIO

21

PasnoykeHvie BekTOpa 110 TPEM
HeKOMIUIaHapHbIM BekTtopaM. [IpaBuio
napasuiesienureza

22

Permenue 3aau, CBSI3aHHBIX C
NIpUMeHeHreM NIPaBUI JelCTBUN C
BEKTOpPaMH

23

[IpsimoyrosbHasi cuCcTeMa KOOpP/AMHAT B
npoctpaHcTBe. KoopuHAaTh! BEeKTOpa.
I[Tpocreiiime 3a1auy B KOOpAWHATAX

24

Yron mexay Bektopamu. CKansgpHoe
NpOU3Be/leHHe BeKTOPOB

25

Briuncienue YIJI0OB MeXAy MpAMBIMHA U
IJIOCKOCTAMU

26

KOOp,E[HHElTHO—BEKTOprIﬁ MeTO/[, TIpUu
penieHr reOMeTpuueCKuX 3aaud

27

KonTtpospHast pabota o Teme "BeKkTopbl
Y KOOpJMHATHI B IIPOCTpaHCTBe"

28

[ToBTOpEHMe, 00001TIEHNE U
cucreMaT3auus 3HaHUU. OCHOBHBI®
¢burypsl, pakThl, TeOpeMbI Kypca
TUTaHUMEeTPUH

29

[ToBTOpEeHMe, 06001eHIe U
cucreMaTH3alysi 3HaHUU. OCHOBHBIE
¢burypsl, pakThl, TeOpeMbI Kypca
TUITaHUMEeTPUH

30

[ToBTOpEeHMe, 060011[eH1e U
CHCTeMaTH3allvsl 3HaHWH. 3afaun




MJIaHUMETPHHU U METOAbI UX PELIeHHA

[ToBTOpeHue, 06001eHNE U

31 cucTeMaTHr3alus 3HaHUW. 3afaun 1
TJIAHUMETPUU U MEeTO/IbI UX pelleHUs
[ToBTOpEHUE, 0600ITIEHNE U

39 cucTteMaTu3auys 3HaHUM. OCHOBHbIe 1
¢urypsl, ¢pakThl, TeOpeMbl Kypca
CTepeoMeTpuH

33 WToroBast KOHTpPO/IbHasE paboTa 1

34 [ToBTOpEHMe, 060011eHE U 1
cucTeMaTU3aLysl 3HaHUM

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







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

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






