PABOYAMA ITPOI'PAMMA
yueoHoro npegmera «I'eomeTpusi»
ans odyuaromuxca 10-11 knacca (0a30BbIi ypOBeHb)

ITOSACHUTEJ/IbHASA 3AIITNCKA

Pabouasi rporpamMma yuebHOro Kypca «I'eomeTpusi» 0a30BOr0 ypOBHSI [ijIsI
obyuarorifuxcs 10 —11 kmaccoB pa3paboraHa Ha oOcHoBe @efepasibHOTO
roCyZlapCTBEHHOT'0 00pa30BaTe/IbHOIO CTaHZapTa CpeAHero o0Irero oopa3oBaHus,
C yYéTOM COBDEMEHHBIX MHPOBBIX TpeOOBaHWM, TPeIBSBIAEMBIX K
MaTeMaTHUeCKOMYy 0O0Opa30BaHMIO, W TPAJUI[MH POCCHUHCKOTO 00pa30oBaHUS.
Peanu3ariysi mporpaMMbl o0ecTieuriBaeT OBJaZieHHe K/TFOUeBBLIMH KOMITETEHIUSIMH,
COCTABJISIIOLIMMHM OCHOBY /I/I1 CaMOpa3BUTHS W HeEIpepbhIBHOTO 00Opa3oBaHus,
1[&/IOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W II03HABaTeJbHOTO Da3BUTHS
JTMYHOCTH 00YYaroL[UXCSl.

IOE/IN N3YUYEHUA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOro Kypca TreOMeTpUM Ha YPOBHe CpegHero o0iiero
obOpa3oBaHMs 00yC/OB/IeHA TIPAKTHUECKOH 3HAUMMOCTBIO MeTarpeJMeTHBbIX U
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs TeOMEeTpPUM B HalpaB/eHHUW JIMUHOCTHOTO
pa3BuTHS OO0yuaroruxcsi, (popMupoBaHus (QYHKIMOHA/JILHOM MaTeMaTHueCKon
I'PaMOTHOCTH, U3yUeHHs IPYTUX yU4eOHbIX AUCHUIUIMH. Pa3BuTHe y 00ydaromxcs
TIPABWIBHBIX TIPE/ICTAaBJIEHUA O CYIITHOCTH W TPOMCXOXKIEHUH TeOMeTPHUUeCKHX
abCTpakI[iii, COOTHOIIIEHUH peanbHOr0 W HjeanbHOr0, XapaKTepe OTpakKeHWs
MaTeMaTUYeCKOW HAyKOW SIBJIeHWA U TMPOLIECCOB peaJibHOr0 MHUpa, MecTe
reOMeTpPUH B CUCTEME HayK M POJId MaTEMaTUUeCKOTO MO/Ie/TUPOBAHUS B HAYUHOM
TIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYeT (hOPMHPOBAHUIO HAyUHOTO MHUPOBO33pPEHUS
yualMxcsi, a TakKKe KauecTB MbIIUIeHNs, HeOOXOJUMBIX [JId aJamnTalid B
COBpeMeHHOM O00IIecTBe.

['eomeTpust sIB/IieTCSI OAHUM U3 0a30BBIX TPEMETOB Ha YPOBHE CPeJHEro
obmjero oOpa3oBaHusl, TaK KaK oOecreurBaeT BO3MOXXHOCTb W3YUeHHUSI Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHOU HarpaB/eHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe WMbIIeHue, (GOpMUPyeMoe TIpM HW3yYeHUd OOyUaroIUMUCS
TIOHATHUIHBIX OCHOB T€OMETPUU U TIOCTPOEHUH TIEITOUKH JIOTUUECKUX YTBEPXKIeHUN
B XO/le peIIeHUs] reOMeTPUUeCKWX 3ajiau, YMEeHHe BBbIJIBUTaTb M OMpPOBEpPraTh
TUITOTE3bI HEINOCPeJCTBEHHO HCIIOJB3YIOTCS TIPU PeIlleHrd 3ajiau eCcTeCTBeHHO-
HayYHOTO 1IMK/Ia, B YaCTHOCTH M3 Kypca (hU3MKH.

YMeHre OpHUEHTHPOBAThCS B TIPOCTPAHCTBE WUIPAeT CYIIEeCTBEHHYIO POJib BO
BCeX 00/1acTIX JesTe/lbHOCTA uYejioBeKa. OpHeHTalds YejloBeKa BO BPEMEHH U
IIPOCTPAHCTBE — HeOoOXOAWMOe YC/IOBHE €ero COIHMaJbHOro ObITHs, (opma



OTpPa)KeHHsI OKPY’KaroIllero Mupa, YCIOBUE YCIELIHOTO IM03HAaHUS W aKTHUBHOTO
npeoOpa3oBaHusi  AelcTBUTeNbHOCTH.  OriepupoBaHue  MPOCTPAaHCTBEHHBIMU
obpa3amu 00bequHSAET pasHble BHAbI yueOHOM U TPY/JIOBOM [leATeTbHOCTH,
SIBJISIeTCSI OFJHUM W3 TIPO()eCCUOHA/IbHO Ba)KHBIX KauecTB, TO3TOMY aKTyasbHa
3afiaua (GopMHpOBaHUS y OOYyUarol[UXCs MPOCTPAHCTBEHHOTO MBIIIEHUST Kak
Pa3HOBUJHOCTA 00Opa3HOTO MBIIUIEHHUSI — CYIIeCTBEHHOTO KOMIIOHEHTa B
TIO/IFOTOBKE K MPaKTUUeCKOM JiesiTe/TbHOCTH 110 MHOTHM HarlpaB/IeHUSIM.

Llens ocBoeHusi mporpamMmbl yuebHoro Kypca «['eomerpusi» Ha 6a3oBoM
ypoBHe 00yueHusi — oOmjeobpa3oBaTe/lbHOe M OOIEKY/IbTYPHOE pa3BUTHE
oOyuvarormuxcss ~ yepe3  obOecrieueHWe  BO3MOKHOCTH — TIPpHOOpeTeHHS |
WCIIO/Tb30BaHUsl  CUCTEMATUUeCKHMX TeOoMeTPUYeCKUX 3HAaHUM U [IelCTBUH,
CrelUPUUHBIX TeOMEeTPHH, BO3MOXXHOCTH YCTIEIIHOTO TPO/Jo/DKeHUs: 06pa3oBaHUs
TI0 CIeI[HaIbHOCTSIM, He CBSI3aHHBIM C MPUKJIaJAHbIM UCTIO/Ih30BaHHUEM reOMeTPHH.

[lporpamma 10 TreoMeTpud Ha 0a30BOM YpOBHe TMpeJHa3HaueHa [/ist
oOyyJaroIuxcst cpefjHel IIKOJIbI, He UCTIBITIBABIINX 3HAUWUTEIbHBIX 3aTPyAHEHUM
Ha ypOBHe OCHOBHOTro o6ilero obpa3oBanusi. Takum o6pa3om, oOyuaromiyecsi Ha
6a30BOM ypOBHe O/DKHBI OCBOUTH OOIIMe MaTeMaTHUUeCKWe YMeHHsl, CBsi3aHHbIe
co crerupUKON TreoMeTpUM W HeoOXOAWMble /51 >KA3HU B COBPEMEHHOM
obrjectBe. Kpome 3TOro, OHM MMeIOT BO3MOXXHOCTb M3YUWTh T'eOMeTpHi0 Oosee
r1yb0KO, ecii B JAa/ibHEHIIeM BO3HUKHET He0OXOJWMOCTb B TeOMEeTPUUYECKUX
3HAHUSIX B MPOQeCCUOHaTbHOMN IeaTeTbHOCTH.

HocTkeHWe 1jeJlM OCBOeHHWs TIpOrpaMMbl 0obecrieurBaeTCsl pellleHreM
COOTBETCTBYIOIIMX  3a/jau. [IpUOpUTETHBIMU  3aJlayaMM  OCBOEHHUsI  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kjaccax siB/ISFOTCSI:

e (QopmupoBaHHe TIpeACTaB/eHUSI O TeOMeTPUH KaK YacTh MHUPOBOU

KyJbTYPbl M OCO3HaHUe eé B3aUMOCBSI3U C OKPY’KarOIIUM MUPOM;

e (opMupoBaHUe TIpe/ICTaB/lIeHUss 0 MHOTOTpaHHUKAaxX W TejaxX BpalljeHus
KaK 0 BaKHEMIIIMX MaTeMaTUueCKUX MOJeJisiX, TT03BOJISIFOIUX OMUChIBATh
Y U3yuaTh pPa3Hble SIBJIeHUs] OKPY’Kaloll[ero MUPa;

e (QopmupoBaHMe yMeHHUs paclio3HaBaThb Ha UepTe)kax, MOJeIsiX U B
peaslbHOM MHpe MHOTOTPaHHHKH U TeJla BpallleHus;

e OBJIa/IeHHe MeTO/IaMU peIlleHUst 3a7lau Ha TIOCTPOeHHUSI Ha U300payKeHHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHWe yMeHUs OIMepUpOBaTh OCHOBHBIMU TIOHSTHUSIMH O
MHOTOTPaHHMKAX U TeJjlaX BpallleHWst U UX OCHOBHBIMH CBOMCTBaMU;

e OBJ/IaJleHHMe  a/rOpUTMaMU  pellleHuss  OCHOBHbIX  THUIIOB  3ajay;
dbopMrpoBaHre yMeHHs TIPOBOAUTbL  HEC/TIOKHbIE  [JOKa3aTebHbIe
pacCcyx/ieHusi B Xojle pellleHuss CTepeoMeTpUUecKuX 3aZiau M 3ajay C
TIPAaKTUYECKUM COZIepyKaHHeM;



e pa3BuUTHE VHTEe/VIeKTYaJbHbIX M TBOPUYECKUX criocobHOCTe
oOyuaroluxcs, TI03HaBaTe/JIbHOM  aKTUBHOCTH, HCC/Ie[OBaTebCKUX
yMeHUI, KPUTUUHOCTH MBIIILIEHUS;

* (hopmMHpOBaHUe (hyHKI[MOHATbHOM IrPaMOTHOCTH, pesieBaHTHOU
reoOMeTpyuu: yMeHue pacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUYeCKuX
TOHATUN, OOBEKTOB W 3aKOHOMEDHOCTell B peasbHBIX JKW3HEHHBIX
CUTyalUsiX M TIPU U3yUeHUU JPYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEeHUS
3aBUCMMOCTed M 3aKOHOMEpPHOCTel, (OpMy/JMpOBaTb UX Ha SI3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTprUUecKre Mo/Jie/iv, MPUMeHSITh 0CBOEHHbIN
reoMeTpUYeCcKrMi amnmapar JJjis pellieHHsl MPaKTUKO-OPUEHTHUPOBAHHbBIX
3ajlau, UHTepIIPeTUPOBATh 1 OLIeHWBATh T0J/yUeHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TPOrPaMMbl SIBJISIETCSI BKJ/IFOUEHHE B KYpC
CTepeOMeTpUMM B Hayaje ero Wu3yueHus 3ajJay, pellaeMblX Ha YPOBHE
WHTYWUTHMBHOTO TI03HAHMSI, U OTIpe/ie/IEHHbIM 00pa30M opraHu30BaHHasi paboTa Haf
HUMH, UTO CIMOCOOCTBYIOT pa3BUTHIO JIOTUUECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIJIEHUS], CTUMY/IMPYET MPOTeKaHWe WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHenIeMy U3yueHuto rpeameTa.

[TpeamouTteHre OTAAETCS HArJIsA[HO-KOHCTPYKTHBHOMY MeToy 00yueHusi, TO
eCTb TeOpeTUYecKre 3HaHWs UMeIOT B CBOeil OCHOBe UyBCTBEHHOCTb IpeJMeTHO-
TIPAaKTUUeCKON JleATebHOCTU. Pa3BHTHE MNPOCTPAaHCTBEHHBIX MpeACTaB/IeHUN Y
yuyal[uxcsi B Kypce CTepeoMeTpUM TIPOBOJAWTCA 3a CYET pellleHUs 3a/au Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3aflau Ha  OlMepUpOBaHUe
MIPOCTPAHCTBeHHBIMU OOpa3amu. Co3zaHue oOpasa MPOBOAWUTCS C OMOPOM Ha
Har/siIHOCTb, a orepupoBaHrWe o00pa3oM — B YyCJIOBUSX OTBJIEUEHUS] OT
HarJisiTHOCTH, MbICJIEHHOTO U3MEHEHUSsI ero UCXOAHOTO COJlepyKaHusl.

OcHOBHbBIE COjeprKaTe/ibHble TMHUM Kypca «I'eomerpum» B 10-11 Kmaccax:
«MHororpaHHuKu», «IIpsgmMble ¥ IJIOCKOCTU B IPOCTPaHCTBe», «Teja BpalleHus»,
«BekTopel 1 KOOpMHaThI B MPOCTPaHCTBe». PDOPMUPOBaHKE JIOTUUECKHUX YMEHUN
pacrpejiesisieTcsi He TOJAbKO TI0 COZep’KaTelbHbIM JIMHUSIM, HO U TI0 TrOAaMm
oOyJeHMsI Ha YPOBHe cpe/iHero o01iero oopa3oBaHus.

Copep>xaHve 00pa3oBaHMs, COOTBETCTBYIOIIee TpeJAMeTHbIM pe3y/bTaTaM
ocBoeHUsi paboueli Tporpammbl, pacrpefie/iEHHbIM TI0 TrojaM oO0yueHus,
CTPYKTYpUPOBAaHO TakKuM o00pa3oM, 4YTOObl OB/aJleHHe TreoMeTpHUYeCKUMHU
TIOHSITUSIMHA M HaBbIKAMM OCYIIECTBJISVIOCH TIOC/Ie[JOBaTeIbHO U MOCTYIMATe/NbHO, C
co0toieHreM TpUHLUIIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUSI BK/IHOYAIUCh B
00I1IyI0 CHUCTEMY TreOMeTpUYeCKUX Tpe/CTaB/IeHU 00yuaromuxcs, pacivpss U
yriy6sisist eé, o6pa3ysi MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE



Ha u3yueHue reomeTpruu OTBOAUTCSA 2 yaca B Hegesmo B 10 kacce v 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /iBa rozia 00yuenust - 102 yuebHbIX yaca.



COAEPXXAHUE YYUEBHOI'O KYPCA
10 K/TACC

IIpsiMble U NJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TIOHATUSL  CTepeoMeTpud. TOuKa, TMpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHATHE 006 aKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpPHH:
aKCHUOMBI CTepeOMeTPUU U CJIe/ICTBUS U3 HUX.

B3avmHOe pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE: IlepeceKaroluecs,
rnapasuiesibHble W CKpeljuBaroluvecs TipsAmble. IlapaiienbHOCTE TIPSIMBIX U
IUIOCKOCTeM B MPOCTPAaHCTBe: TMapasiieflbHble TIpsSIMble B  MPOCTPAHCTBE;
TrapasulesIbHOCTh TPEX MpPSMBIX; IMapasijie/lbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHarpaB/IeHHbIMA CTOPOHAMU; YrOJl MeXAy TIpAMbIMU B TMPOCTPaHCTBe.
[TapasiensHOCTE TIJIOCKOCTEN: rapasiejibHble IIJIOCKOCTH; CBOMCTBA
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiilliie TpOCTpaHCTBeHHble (QUrypbl Ha
TIJIOCKOCTH: TeTpas3/p, Ky0, rapasiiesenuriesi; MOCTpOeHre CeueHUH.

[TeprieHIUKY/ISIPHOCTb MPSIMOW U TVIOCKOCTU: TIePHeHUKYJ/ISIpHbIe TIpsiMble B
MPOCTPAHCTBe, TMpsMble [apasje/ibHble W MepreHAUKY/IspHble K IJIOCKOCTH,
MpU3HAK MEePHeHJUKY/ISPHOCTA TMPAMOU UM IUIOCKOCTH, TeopeMa O TIpsIMOH
TepIieHIUKY/ISIPHOW TUIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MPSAMOU U
TJIOCKOCTBI);  ABYTPAHHBIA  yroJ, JIMHEWHBIM Yroa [IBYrpaHHOTO  yrJja.
[leprieHAUKY/ISIP ¥ HAK/JIOHHBIE: PACCTOSIHUE OT TOUKHU /10 IJIOCKOCTU, PacCTOsTHHE
OT TIpIMOM [0  IUIOCKOCTH,  TIpOeKUusi  (Urypel Ha  IJIOCKOCTb.
[leprieHUKY/IAPHOCTb  TUIOCKOCTEM: TIPU3HAK  MEePHeHAUKYJISAPHOCTU  [BYX
M10cKoCcTel. TeopeMa 0 TPEx mepreHAUKY/isipax.

MHororpaHHuUKH

[ToHATME MHOTOrpaHHUKA, OCHOBHBIE 3/IeMeHTbl MHOTOIDAHHUKA, BBIYK/IbIe
Y HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
Tpu3Ma; TpPaHH W OCHOBAHUS TPU3MbI; MpsiMasi U HaKJIOHHAsi TIPYU3MbI; OOKOBasi
ToJIHas II0BEePXHOCTb TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiejienivne/; U ero CBOMCTBa. [lupamuja: n-yronpHasg nupamMuzia, TpaHu U
OCHOBaHHe MUpaMu/ibl; O0KOBast U M0JIHask IOBEPXHOCTh MHMPAMU/IbI; TpaBUIbHAs U
yceuéHHasd nMpaMuja. OJieMeHTbl TIpU3Mbl W nupamubl. [IpaBusibHBIE
MHOI'OTPAaHHUKU: TIOHATHUE IPaBUJIbBHOIO MHOIOrpaHHUKA; IpaBW/bHasg Mpu3Ma U
NpaBWIbHasl TMWpPaMW/a; NpPaBW/IbHAs TpeyroyibHasi MUpaMUAa W TIPaBUJIbHBIN
TeTpasap; KyO. IlpeacraBieHWe O TIPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTas3p,
fofekasap v ukocasap. CeyeHus TIPU3MBbI U IUPAMU/IbI.

CumMeTpusi B TIPOCTPAHCTBE: CUMMETDPUSI OTHOCUTEbHO TOUKH, TMPSMOU,
IUVIOCKOCTU.  ODJIeMeHThbl CHMMeTpUM B TIMpaMHjax, [apasulesenureznax,
NpaBU/IbHBIX MHOTOIPaHHUKAX.



BbiuricsieHrie  3/1eME@HTOB MHOTOTPAaHHUMKOB: péOpa, [AWaroHasu, YrJibl
[Tnomjaaer OOKOBOM ITOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPU3MBI,
MJIOIIa/Ib OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTU TIPSIMON TPH3MBI.
[Tnomjass OOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTU TPABWILHOW IMHUPAMU/bI,
TeopemMa O TUIOIIAAW YyCeuéHHOW mupamuabl. [loHatve 06 o0béme. OO0BEM
MTUPAMU/IbI, TIPU3MBI.

[TogobHble Tea B rmipocTpaHcTBe. COOTHOLLUEHUST MeXAY TUIOLasiMU
ToBepXHOCTel, 00 bEMaMu 10/JOOHBIX TeJl.

11 K/TACC

Tena BpaieHust

[unuHapuyeckast TTOBEPXHOCTD, obpa3zytoriye [WTUH/IPUUECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TOBepXHOCTH. L[WMMHAD: OCHOBaHUSA W
OoKoBasi TIOBEPXHOCTb, oOpasyroljasi W O0Cb; IIION[aZb OOKOBOM M ITOMHOM
TIOBEPXHOCTH.

KoHnueckast TOBEpXHOCTh, 00Opa3yole KOHHYeCKOW IMOBEPXHOCTH, OCh W
BepIlMHA KOHUYeCKOU MOBEPXHOCTH. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolijas
W OCb; IUIOU[alb OOKOBOW U TIOJHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
obpasyroliye 1 BbICOTa; OCHOBaHHSI 1 OOKOBasi IOBEPXHOCTb.

Cdepa u 1map: LeHTp, paguyc, AuUameTp; IUIOL[a/b TTOBEPXHOCTU Cdephbl.
B3arMHoe pacriosioykeHue cdepbl U IJIOCKOCTH; KacaTesibHasi TIJIOCKOCThb K cdepe;
nouab cepsbl.

N306paxkeHue Tes BpallleHUsl Ha TVIOCKOCTU. Pa3BépTKa LMIMH/Pa U KOHYCa.

KomOuHali Ten BpalleHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOMo cdephl; cdepa, BrUcaHHasd B MHOTOTPAaHHWK, WM TeJIO
BpallleHusl.

[Torsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 06 06bEMe
NPSIMOYTO/IbHOTO  Tlapasuiesienunesa U ciaeactBuss u3 Heé. OOBEM LUIMHIPA,
KoHyca. O6béM I1apa U miojazib chepsl.

[TogobHble Tema B rmipocTpaHcTBe. COOTHOIIEHUS MeXAY TUIOL[aZsIMU
TOBEPXHOCTeH, 00BEMaMH TTOI00HBIX TeJl.

Ceuennss IwIMHApaA (Tapaijie/lbHO W TIEPIIeHAUKYJISIPHO OCH), CeueHUs
KOHyca (mapasijie/ibHOe OCHOBAaHMIO M TIPOXOJsiliee uepe3 BepIIMHY), CeUeHUs
mIapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BeKTop Ha IJIOCKOCTH U B TIpocTpaHcTBe. Cri0’KeHre W BbIUMTaHHe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/io. Pa3nokeHue BeKTOpa 0 TPEM HeKOMITJITaHAPHBIM
BeKTOpaM. [IpaBwio mapasnenenurnesna. PellleHWe 3ajad, CBSI3aHHbIX C
TpUMeHeHWeM TpaBWi  JeWCTBUM C BeKTopamu. IIpsMoyrosibHasi cucrteMa



KOOpAWHAT B TMpocTpaHcTBe. KoopauHatel BekTopa. IIpocreiinve 3amauvd B
KOOpAWHAaTax. YToJ Mexay Bekropamu. CKasisipHOe IpOM3Be/JileHHe BEeKTOPOB.
BbrunciieHre yriioB MexxJy NpSIMbIMU M TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/, [P pelLleHnH FreOMeTPUYEeCKrX 3a/ady.



IINTAHUPYEMBIE PE3YJ/IbTATBI
JINMHHOCTHBIE PE3YJ/IbTATDI

JINuHOCTHBIE pe3y/lbTaThl OCBOEHUS TIPOTPaMMbl yueOHOro mpeaMeTa
«MaremaTurka» XapakTepu3yrTCs:

I'paxxpanckoe BocnuTaHnue:

c(hOpMHPOBAHHOCTHIO TPAXKAAHCKOM TTO3UIIMKM 00yuaroIerocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjeHa pOCCHUMCKOro oOIlecTBa, TMpeACTaBieHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUS Pa3MUHbIX CTPYKTYp, SIBI€HUM,
TIpoLleAiyP TpaKJaHCKOTO obiectBa (BbIOOPHI, OMPOCHI W TIp.), YMeHHEM
B3aMMO/IEICTBOBaTh C COLMAJIbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HaUEHUEM.

IlaTpuoTH4Yeckoe BOCIIUTaHUeE:

c(hOopMHUPOBAaHHOCTbI0 POCCUNCKOM TpaXkZj@aHCKOW WAEHTUYHOCTH, YBa)KeHHs
K MPOLJIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHBIM OTHOILLIEHUEM
K JOCTW)KEHHUSIM POCCHUHUCKUX MaTeMaTHKOB U POCCUMCKOW MaTeMaTH4yecKou
LIKOJIbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTUSIX,
chepax SKOHOMUKU.

JlyXOBHO-HPaBCTBE€HHOI'0 BOCTIMTAHMS:

OCO3HaHUEM JyXOBHBIX LIeHHOCTeMN POCCHICKOTO0 Hapo/ga;
c(OpMHPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHWS, 3TUUECKOTO TIOBeJeHUs,
CBSI3aHHOTO C MPaKTUYeCKUM NMPUMeHeHUeM JOCTU)KeHU HayKU U [esiTeIbHOCTBIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZia B MOCTPOeHUe YCTOMUYMBOTrO Oy yliiero.

JcTeTHYecKoe BOCIUTaHHe:

5CTETUYECKUM OTHOLIEHWEM K MUPY, BK/IIOYasi 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a/ia4, pelLleHnH, pacCy’XJeHUl;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3/MyHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTLIO YMEHUsI TIPUMEHSITb MaTemMaTudecKue 3HaHUsl B
WHTepecax 3/J0pOBOr0 M 0Oe30rmacHOTo 0bpa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, COaaHCUPOBAaHHBIA PEXUM 3aHITUN U

OTAbIXA, peryJsipHas (l)I/IBI/IIIECKaH aKTI/IBHOCTb) 5 (bI/IBI/ILIECKOFO
COBEpPIIIEHCTBOBAHNA, Ipu 3aHATUAX CHOpTI/IBHO-OB,E[OpOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BoclIMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM IIeHHOCTH TPYAOMI00Us; WHTEpecoM K
pa3nuuHbiM  chepaM  TpoecCUOHATBLHOM  [1eATe/TbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHWSIMH, YMeHHEeM COBepIllaThb OCO3HaHHBIA BHIOOD
Oyayiieii mipodeccur W peanu30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO U1 CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy 00pa3oBaHHIO U
camMo0bpa30BaHUI0 Ha TIPOTSDKEHUM BCel >XM3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PellIeHUH MPaKTUUYeCKUX 3a/lau MaTeMaTHUeCKOW HallpaB/IeHHOCTH.

JKo/I0TnYecKoe BOCIIUTaHKe:

c(hOpMHPOBAHHOCTBIO 3KOJIOTMUECKON KYJbTYPhl, TOHUMaHHEM BJIUSHUS
COLIMabHO-9KOHOMUYEeCKUX MPOLIeCCOB Ha COCTOsIHKE TIPUPOAHON U COLIMATbHOU
cpefpl, OCO3HaHWeM TJi00aMbHOrO  XapakTepa 9SKOJIOTMYeCKMX Mpobem;
OpHeHTalleld Ha TPUMeHeHWe MaTeMaTUUeCKHWX 3HaHWM i pellleHus 3a/ad B
o0macTd OKpy»Karolled cpefibl, TJIAHUPOBAHUS TIOCTYIIKOB M OLIeHKH UX
BO3MOJKHBIX TTOCJIe/ICTBUM [IJI1 OKPY>KatoLller CpeJbl.

IleHHOCTH HAYYHOTO MO3HAHMA: _

c(OpPMHUPOBAHHOCTEI0O MUPOBO33pDEHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAayKh U  OOIIeCTBEHHOW TIPAKTUKH, TIOHUMaHUEM
MaTeMaTUUeCKOl HaykKu Kak cdepbl uesoBeYeCKOW [esTebHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTU [yI PA3BUTHS I[UBHIM3ALMM; OBJIAIEHHEM SI3BIKOM
MaTeMaTMKH W MaTeMaTH4ecKOW KYJbTYpOM KaK CpeJ[CTBOM TI03HaHHS MUPa;
TOTOBHOCTBIO OCYIIIECTB/IAITh TIPOEKTHYIO W WCC/IeZI0BaTeNbCKYIO [eATebHOCTh
VHAVBUIyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHHUs TPOrpaMMbl yueOHOTO IMpeaMeTa
«MaTteMaTHKa» XapaKTepU3yHOTCS OBJIa/IEHHUEM yHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUsIMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2y/simueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3nasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmupogaHue 6a306bIX KO2HUMUBHbIX npoyeccos obyuarowjuxcs (oceoeHue
Memooo8  NO3HAHUSL ~ OKpyjcawmujee0  Mupd;  npumeHeHUe  /102UYeCKUX,
uccnedosamesnbCKux onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble lorH4YecKue JeiCTBHs:

e BBIAB/IATH M XapaKTePU30BaTh CYI[ECTBEHHbIE TIPU3HAKHA MaTeMaTUUECKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MEXAy TOHSATHUAMH; (HOpMYMPOBaTh
orpefieJieHUs]  TIOHATWM;  yCTaHAB/IMBATb  CYIIIECTBEHHBIM  TIPU3HAK
K/accUpUKaI[K, OCHOBaHHUsS /1 0000IIeHHss W CpaBHEHWs, KpPUTepUu
TIPOBO/TUMOT'O aHAJTH3a;

e BOCIIpUHWMATh, (opMy/nvMpoBaTh U  TIpeoOpa30BbIBaTh  CYXKIEHUS:
yTBepAUTe/IbHbIE W OTpHIlaTe/bHble, eJUHHUYHbIE, YacTHbIe W OOIIue;
YCJIOBHBIE;

e BBIB/IATL  MaTeMaTUYeCKHe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeunss B (akTax, [JaHHBIX, HAOJIOZEHUSX W YTBEP)KIEHUSX;



npejjlaraTh ~ KPUTEPUW [ BBIAB/IEHWS  3aKOHOMEPHOCTeH U
TIPOTHUBOPEYN;

e JefaTb BBIBOABI C WCIOIb30BAaHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHNU, YMO3aK/TIOUeHUH 110 aHa/IOTHH;

e TIPOBOJUTH CaMOCTOSITE/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUUeCKUX
yTBepKAeHui (TipsiMble ¥ OT MPOTUBHOI0), BHICTPAaUBaTh apryMeHTal[uIo,
TIPUBOJUTE ITIPUMEpPLI W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh croco0 perreHus yuyeOHOM 3aJaud (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TMOAXOAALIUN C YUYETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHEB).

Ba3oBble Hco1e/j0BaTe/IbCKUe AeHCTBUS:

e UCIIO/Ib30BaTh BOTIPOCHI KaK MCC/Ie[0BATebCKAM WHCTPYMEHT TI03HAHUS;
¢bopMy/ipoBaTh BOIPOCHI, (PUKCUPYIOIHEe TIPOTHUBOpeYUe, Mpo0seMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpMHUPOBaTh  TUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITe/TEHO CTTAaHUPOBAHHBIN 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWIO OCOOeHHOCTel MaTeMaTHUueCcKOro
00BeKTa, SIB/IEHHS, TIPOI[ECCA, BBLIABJIEHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMH, sIBJIEHUSIMH, TIPOIeCCaMU;

e caMmocTosATeNbHO (hopMyJIHMpoBaTh 0000I[eHNUs U BBIBOBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaO/MIO/IeHNs, MCC/Ie[lOBaHUs, OLleHUBaTh [OCTOBEPHOCTH
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE Pa3BUTHE IIPOlleCcca, a TaKXKe BBIJBUTATh
TIPE/ITI0/IO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uHopmarueii:

e BBIB/ATH AeGHUIUTHI WHGOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/jau;

e BbiOMpaTh WHGMOPMALMIO W3  HCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIPETUPOBaTh MH(POPMAIHIO
Pa3IMUHBIX BHUIOB U (hOPM TIpe/[CTaBIeHNUS;

e CTPYKTYPHPOBaTh MH(OPMAIIHIO, ITPE/ICTaB/ISATh €€ B pa3MUHbIX (opMax,
WJUTIOCTPUPOBATh rpauuecKu;

e OL|eHUBATh HaZIE>KHOCTh vHbopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TPOBAaHHBIM KPUTEPHSIM.

2)  YHugepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

C(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 0OYUarOUWUXCH.

Oommenmue:



BOCTIDUHUMAaTh U (POPMYy/JMpPOBaThb CYXXJ€HUSI B COOTBETCTBUMU C
YCJIOBUSIMHU U Lie/ISIMU 0011]eHusI; SICHO, TOYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3peHHs B YCTHBIX W MHUCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHUs T10
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTarT;

B X0/ie 00CYKZIeHUs 3a/laBaTh BOIIPOCHI 110 CYI[eCTBY 00CYKAaeMOii TeMBbl,
nipo6sieMbl, pelllaeMoi 3aJjauu, BbICKa3biBaTh W/eH, HalleJleHHbIe Ha TOUCK
pellleHus; COTMOCTaB/SATH CBOU CYXIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHHUKOB Auasora, oOHapy>KWBaTh pa3/Muue U CXOACTBO TO3MIU; B
KOppeKTHOU (popMme hopMy/IMpoBaTh pa3HOI/IACUsi, CBOU BO3PaKeHHUSsI;
Mpe/CTaB/AATb  pe3yJibTaTbl  pellleHds  3aJaud,  SKCIIepPUMEHTa,
WCC/Ie[JOBaHUS],  TPOEKTa;  CAMOCTOSATeIbHO  BbiOMpaTh  ¢dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOpUH.

CoTpyaHHYeCcTBO:

3)

MOHUMAaTb W WCIO/Mb30BaTh  MpEUMYyIecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/]au; MPUHUMATh L1e/Tb
COBMECTHOM [leITeJIbHOCTH, IIJIAHUPOBaTh OPTraHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesiiTb BUABI pabO0T, 10roBaprUBaThCs, 00CY>K/AATh MPOLIECC
1 pe3ysibTar paboThl; 000011]aTh MHEHUSI HECKOJIBKUX JTIO/IeH;
y4acTBOBATh B IPyNnoBbIX hopMax paboTsl (00CyKaeHuUs1, 0OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBIMIOJHATL CBOK YacTb pabOThI H
KOODAWHUPOBaTh CBOM [IeMCTBUSI C [DYTUMH UjeHaMU KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI MPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

YHugepcanbHble ~ pezynsimueHble  Oelicmeus, obecneuusarom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUHOCTIU.
Camoopranusanus:

COCTaBJISATH I/IaH, aITOPUTM peIlleHus 3a/jlauu, BIOMpaTh CrI0co0 perieHust
C YUETOM UMEIOIIUXCSI peCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BaPDUAHTHI pellleHni ¢ YYETOM HOBOM
vH(opMaruu.

CaMOKOHTPO/Ib:

BJaZileTh HaBbIKaMU T[0O3HAaBaTelbHOU pedieKCMA KaK OCO3HaHUS
COBEpLIAaeMbIX [eMCTBUM Y MBICJIUTENbHBIX MPOLIECCOB, UX Pe3yJ/bTaToB;
BrajeTb crocobamMy CaMOIIDOBEPKH, CaMOKOHTpOJs —Tpoljecca U
pe3yJibTaTa pellleHHst MaTeMaTUUeCKOM 3a/jauy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU DeLLIeHU!
3a/jlaud, BHOCWUTb KODPEKTHBBI B /[IeSITeIbHOCTb Ha OCHOBE HOBBIX
00CTOsITeNILCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OIL[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I[elM W YCJIOBUSIM, OOBSICHITH
TPUYMHBI JOCTWKEHUS WIN HeJOCTW)KeHUsl pe3yJ/bTaTOB [esaTebHOCTH,
HaxXO/IUThb OIIUOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJ/IbTATDI

10 K/TACC

OmneprpoBaTh MOHATUSIMH: TOUKA, MPsiMasi, TVIOCKOCTb.

[TpyMeHATh aKCUOMBbI CTEPEOMETPUM U CJIeAICTBUS W3 HUX TIPU pelleHuH
reoMeTpUUeCKHX 3a/jau.

OHepHpOBaTb IMMOHATHUAMU: T1apAJIJIEJIBHOCTD U IIEPIEHAUKYJ/IAPDHOCTD TIPAMBIX
Y TIJTIOCKOCTEH.

KnaccuduimpoBaTh B3aviMHOE pacTiOio’KeHHe TIPIMBIX W TIOCKOCTel B
TIPOCTPaHCTBE.

OnepupoBath MOHATHSMU: [ABYTDAaHHBIA YTOJ, TPaHW [ABYTPAaHHOrO YIJIa,
pebpo JBYrpaHHOrO yTJia;, TUHEWHBIM Yrojl ABYIPAHHOTO YIJ/a; rpaflyCcHas mepa
JIBYTPAHHOT'O yTJIa.

OnepupoBaTh TIOHSTHUSIMW: MHOTOTDAaHHMK, BBIMYK/JbIM W  HEBBITYKJIbIU
MHOT'OI'PaHHHK, 3/1eME€HTBI MHOI'OI'DdHHHKA, Hp&BH]’[beIﬁ MHOI'OT'DAaHHHUK.

Pacrio3HaBaTh OCHOBHbBIE BW/IbI MHOTOTPAaHHHMKOB (TTUpaMu/ia; TPHU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesnenuries, Ky0).

KnaccubuipoBatb ~ MHOTOTDaHHWKH,  BbIOMpass ~ OCHOBaHUS  [IIs
KJ'[aCCI/I(i)I/IKaL[I/II/I (BbIHYKJIbIe N HEBLINIYKJ/IbIE MHOI'OIPAHHUKH; TIPpABUJIBHbIE
MHOTOTPaHHUKHU; TIPsSIMble ¥ HaK/IOHHbIE TIPHU3MBI, TTapasi/ie/ienuIeibl).

OmneprpoBaTh MOHATUSIMH: CEeKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPAaHHUKOB.

OOBSACHITH TIPUHLIUTIBI TIOCTPOEHUST CEUEHUH, UCTIONB3YsI METOZ, CIe/IOB.

CTpOI/ITb ceyeHud MHOT'OI'DaHHHUKOB MeTOoA0M aienos, BBITIOJ/IHATH
(BBIHOCHBIE) TIJIOCKHE UYePTeKH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (DUTYDP: BUJ
CBepxy, cOOKY, CHU3Y.

PelniaTh 3aZjauy Ha HaXO’KZeHWe reOMeTPUUeCKUX BEJIMUYMH 10 00pa3riaM Win
d/ITOPUTMaM, IIpDUMEHAA MW3BECTHbIE dHa/IMTHYeCKHWEe METOAbl IIpU pelleHun
CTaH/JaPTHLIX MaTeMaTHUeCKUX 3a/lay Ha BBHIUMC/EHWE PaCCTOSHUN MeXAY ABYMs
TOUKaM{, OT TOUKA [0 TIPpIMOW, OT TOUKA [I0 TIJIOCKOCTH, MEXIy
CKPEIVBAIOIUMUCS TTPSIMBIMHU.

Pemath 3ad4M Hd HaXOXJeHHre reoMeTpuiYeCKruX Be/IMYHH I10 06pa3uaM i
aJIfOpPUTMaM, TIPUMEHSISI W3BECTHble aHaMTUUeCKWe METO/bI TPH PpelleHUH
CTaHJAPTHbIX MaTeMaTHYeCKMX 33/lad Ha BBIUMC/IEHHE YIJIOB  MeXAY
CKDEIVBAIOIIMMHUCS  TIPIMBIMH, MEXAy TPSIMOH W  TIJIOCKOCTBIO, MEXIY
IJIOCKOCTAMH, ABYI'DAHHBIX YIJIOB.



Berumnciisite 00bEMBI U TIJIOIAIU TTOBEPXHOCTEM MHOTOrPaHHUKOB (TIpH3Ma,
nupaMyzia) C T[pvMeHeHueM (OpMy/; BBIYMC/IATHE COOTHOLUEHUS MeXAy
TJIOLIA/IIMU TTIOBepXHOCTel, 06béMaMu 1MoI00HBIX MHOTOIPaHHUKOB.

OnepupoBaTth NOHATUAMM: CHMMETpPHSI B IIPOCTPAHCTBe; LIEHTP, OCb W
MIJIOCKOCTh CUMMETPHH; LIEHTP, OCb U IJIOCKOCTb CUMMETPHUH (PUTYPBIL.

WN3Bnekatb, mpeobpa3oBbiBaTh M UHTEPIPETHPOBaThH MHQOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYECKUX (pUrypax, rnpe/CcTaB/IeHHYI0 Ha uepTeXxax U
PUCYHKaXx.

[IpuMeHAT, reoMeTpuyeckue (HakTbl /i pelleHHs CTepeoMeTpUYeCKUX
3a/ia4, MpeAroararliX HeCKOJIbKO 11aroB pelleHus], eC/Iu yC/I0BUSl IPUMeHeHNs
3a/laHbl B SIBHOM (hopMe.

[IpumeHsiITb  TIpOCTeMILIMe TIpOrpaMMHble  CpeAiCTBA M 3JIEKTPOHHO-
KOMMYHVKALJMOHHbIE CUCTEMBI [TPY PelLleHNH CTepeoMeTpUYEeCKUX 3a/ay.

[lpyBOAUTH TIpUMepBl MaTeMaTUYeCKUX 3aKOHOMEPHOCTeW B IpUpPOZe |
JKW3HH, pPacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMETPHH B UCKYCCTBe.

[TpumeHsTh TO/lyyeHHble 3HAHMWSI Ha TIPAKTHKe: aHa/JIM3UpPOBaThb peasbHble
CUTyalluM W TPUMEHSITb M3yueHHble TOHATUS B IMpoLlecce TIOMCKa peLleHUs
MaTeMaTHueCcKd CQOpPMY/IMpPOBaHHOW TMpob/eMbl, MO/eNMpoBaTh peasibHble
CUTyallUM Ha sA3bIKE TeOMeTpUH, WCC/Ie[0BaTb [MOCTPOEHHbIE MOZENU C
WCTIO0/Tb30BaHHEM reOMeTPUUYeCKUX TIOHSTHM U TeopeM, arraparta anaredpbl; peliaTh
TIpaKTUYeCKHe 3a/lauyl, CBSA3aHHbIe C HAXO0XX/€HMeM reOMeTPUYeCKUX BeJTMUYUH.

11 KJIACC

OmnepypoBaTh MOHSATHSAMH: LUWHPAUECKas TOBEPXHOCTh, 0Opa3yrolre
LUIUHADUYECKONW  TIOBEPXHOCTH;  LIWIWHD;  KOHWYecKas  TOBEepPXHOCTh,
oOpa3yoiiye KOHUUeCKO TTI0OBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpailleHus1 (L{UIMHAP, KOHYC, cdepa U 11ap).

OOBACHATD CIIOCOOBI TIOSTYUeHUS TeJl BPall[eHHS.

KnaccuduipoBaTh B3aMHOe pacrosioyKeHue cepsl U TIII0CKOCTH.

OnepupoBath MOHSATHSMU: 111aDOBOM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I1apOBOM CJIOM, OCHOBaHME I1apOBOTO CJIOSs, BHICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuncnsath  00bEMBI U TUIOMIQJM  TIOBEPXHOCTeM Tel  BpallleHus,
reoMeTpUYeCcKUX TeJl C TIpuMeHeHrueM (hopMy .

OnepvpoBaTh TIOHATUSMU: MHOTOTPAaHHUWK, BIMCAaHHBIM B cdepy U
OMUCaHHBIA OKO0JI0 cdepbl; cdepa, BMMCaHHasE B MHOTOTPAaHHUK WM Teso
BpalljeHusl.

BbIUKCISTh COOTHOIIIEHUS] MeXKAY TUIO[aIsIMU TTOBEPXHOCTe U 0O6bEMamMu
1I0ZI0OHBIX Tel.



N306paxxatb u3yuyaemble (UTYpbl OT PYKA W C TIPUMEHEHHEeM IIPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BhITIO/THATL (BBIHOCHBIE) TIJIOCKHE UePTEXXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buz cBepxy, cOOKy, CHHU3Yy; CTDOUTb CeUeHUs Tesl BpalljeHHs.

3BnekaTb, WHTEPIIPETUPOBaTh M IIpeoOpa3oBbiBaTh WHGOPMALUI0 O
TIPOCTPAHCTBEHHBIX reOMeTPUUeCKUX (PUrypax, mpe[CcTaB/eHHYI0 Ha uepTe)kax W
PUCYHKax.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BbIMONMHATh AEUCTBUS C/IOKEHUsT BEKTOPOB, BLIUWTAHUSI BEKTODOB U
YMHOKeHHsI BeKTOpa Ha UMCJI0, 00bSICHATb, KAKUMU CBOMCTBaMU OHU 00/1a/1afoT.

[TpuMeHSITh TIPABUJIO TIapaslieienuresia.

OrnepupoBaTh NOHATUSIMU: [IeKapTOBLI KOOP/JMHAThI B IPOCTPAHCTBE, BEKTOD,
MO/Iy/ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOODJAWHATHI BEKTOpa, YTroJ MeXAy
BeKTOPAaMH, CKaJIipHOe TIPOM3Be/ileHre BeKTOPOB, KOJ/IMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTh CyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTOI MeXY
BEeKTODAMH, CKaJIipHOe TIpOM3Be/ieHre, pacKiaZibiBaTb BEKTOD TI0 JBYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3a/iaBaTh IJIOCKOCTh YpaBHEHUWEM B /IeKapTOBOM CHUCTeMe KOOp/JMHaT.

[TpumeHsITb TeoMeTpuueckue (akThl [Ji pellleHusT CTepeoMeTpPUUecKuX
3ajiay, MpeAToaraIuX HeCKOJIbKO I1aroB pelleHys, eC/T yC/IOBHUS TIPUMeHeHMUs]
3a/laHbl B SIBHOM (hopMme.

PeriaTh mpocTeliliie reoMeTpuueckue 3aZlaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAMHATHOTO METO/a.

Pemath 3aZiaud Ha [0OKa3aTe/JbCTBO MaTeMaTHUeCKUX OTHOIIEeHWH U
HaxXxOoXK/leHre reoMeTpPUUeCKUX BeTMUKH 10 o0pasijam Wid ajJrOpUTMaM, IpUMeHsis
W3BeCTHbIE METO/IbI TP PellleHUH CTaHZAapPTHLIX MaTeMaTHUeCKHX 3a/iau.

[TpumeHsITb ~ TIpOCTellllie TIpOrpaMMHble  CpeficTBa U 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI IPU PellieHnH CTepeoMeTPUUYeCcKUX 3a/jau.

[TpuBOAUTHL TIpUMEpHI MaTeMaTUUeCKHWX 3aKOHOMEPHOCTel B TpUPOZe U
JKW3HM, pacrio3HaBaTh MPOSiB/IeHHE 3aKOHOB I'eOMeTPHHU B UCKYCCTBe.

[TpuMeHSITh TIO/lyueHHble 3HAHUSI Ha TIPAKTHKe: aHa/M3UPOBaTh peasbHbie
CUTyal[id W TIPUMEHSTh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA peleHUs
MaTemMaTUueCcKd CGHOpPMy/IUpPOBaHHON mMpobJieMbl, MO/le/IMpPOBaTh  peasibHbIe
CUTyallUM Ha s3bIKe T'eOMeTpUH, UCC/Ie[JoBaTh TIOCTPOEHHbIE MOZEU C
HCTI0/Tb30BaHHEM TeOMEeTPHUUYECKHX TTOHATHHM U TeopeM, afrapaTa ajrebpbl; peliaTh
TIpaKTUYeCKHe 3a/lauu, CBs3aHHbIe C HAX0JK/[eHHeM reOMeTPpUUYeCKUX BeTMUUH.



TEMATNYECKOE INTAHMPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/jie/ioB 4 TeM (mdposbie)
KonTponbHble | IIpakTHyeckue
n/n NpoOrpaMmsbI Bcero oOpa3oBaTe/bHBIE
paboTbI pabdoThI
pecypchbl
1 BBeJieHre B cTepeoMeTpUIo 10 https://ege.sdamgia.ru/
5 I[IpsiMble ¥ MJIOCKOCTH B HpOCTpaHCTBe.U 1o 1 https://ege sdamgia.ru/
[TapanensHOCTh MPSIMBIX U TJIOCKOCTeN
I1
3 °p HeH'qHIEyMpHOCTL FIpAMBIX 12 https://ege.sdamgia.ru/
IJIOCKOCTel
4 Yrabl Mexay NpsSIMBIMU U TIJIOCKOCTSIMUA 10 1 https://ege.sdamgia.ru/
5 MHororpaHHHKA 11 1 https://ege.sdamgia.ru/
6 OO6BEMBI MHOTOTPAaHHUKOB 1 https://ege.sdamgia.ru/
7 [ToBTOpEHUe: ceueHusl, pAaCCTOSTHUS U YTJIbI 1 https://ege.sdamgia.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 K/TACC

KosmuecTBO uacoB JJ/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbIe)
Ne n/nm KoHTpo/1bHBI IIpakTHyeckue
NMpOrpamMMblI Bcero o0Opa3oBare/IbHbIE
e paboTbI paboThI
pecypchbl
Tesa BpailleHust 12 https://ege.sdamgia.ru/
OO6BEMBI Ten 5 1 https://ege.sdamgia.ru/
BekTopbl ¥ KOOPAWHATHI B TIPOCTPAHCTBE 10 1 https://ege.sdamgia.ru/
1 606
OBTODEHHE, 0LO LueHIfe’ 7 1 https://ege.sdamgia.ru/
cUCTeMaTHr3aLysl 3HaHU!
OBILIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 34 3 0







METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V1A YYEHUKA

* MaremaTuka. I'eomerpus, 10,11 knacc/ Mep3nsak A.I'., Homuposckuii [I.A., ITononckuii B.B.,
SAxup M.C.; nox pegakuueii [Tomonbckoro B.E., O611iecTBoO ¢ orpaHUYeHHON
oTBeTCTBeHHOCThIO V3aarenbckuii eHTp « BEHTAHA-T'PA®»; AkijuoHepHOe 00I11eCTBO
«3patenbcTBO «IIpocBelienie»

METOJUYECKHWE MATEPUAUJIBI 1J7I151 YUUTEJIA

Maremaruka: anrebpa ¥ Hauajla MaTeMaTHUeCKOT0 aHasi3a, reometpusi. ['eometpust. 10,11
Kacc. ba3oBeliii ypoBeHb. YuebHoe nocobue. Mep3insik A.T'., Homuposckuit [I.A., TTonoHckui
B.b

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCbhI CETU UHTEPHET
https://ege.sdamgia.ru/
* http://window.edu.ru/ DniekTpoHHast 6ubMoTeKa yueOHMKOB 1 METOAUYECKUX
MaTepHasioB
* http://www.math.ru Marepuans! no marematvke B EiliHOM Ko/eKLyn
LU(PPOBBIX 0Opa3oBaTebHBIX PeCypCOB
* http://www.bymath.ne t 'azeta «MaremaTuka» M3parenbckoro qoma «IlepBoe ceHTSOps»
* http://www.uztest.ru 3aziauv 1o reoMeTpuu: WHMOOPMaI[MOHHO-TTIOMCKOBast
cucrema
* http://www.problems.ru KomnbroTepHasi MaTemMaTHKa B LLIKOJIe
* http://school.msu.ru MaremaTuka. [lIkona. Byayiee. CailT yunresns
MareMatuku A.B. [lleBknHa
* http://www.etudes.ru Maremaruueckoe o6pa3oBaHHe: TIPOLIIOe W HACTOSIIIee.
MHTepHeTOMOMMOTEKA 110 METO/MKe Tpero/ilaBaHusi MaTeMaTHKU
* http://www.exponenta.ru [Toptan Allmath.ru — Bcst MaTematika B 0HOM
MecTe
* http://www.allmath.ru ITpuknasHas MaTemaTvKa: CipaBOUHMK MaTeMaTUUeCKUX
dbopmyn, IpUMepbI U 3a/Iauk C PelleHrus MU
* http://math.rusolymp.ru 3aziauHuK [ijisi MOATOTOBKU K OJTMMIIMA/[aM T10
MaTeMaTHKe


https://ege.sdamgia.ru/




