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ITIOACHUTEJIbBHASA 3AIINCKA

Pabouasi iporpamMMa ydebHOro Kypca «['eomeTpusi» 0a30BOro YpOBHS AJis
obyuarormuxcs 10 —11 xkmaccoB pa3pabotaHa Ha ocHoBe @ejepanbHOTO
roCyZlapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHJapTa CpeAHero o0Iero oopa3oBaHus,
C yuéTOM COBpPEMEHHBIX MHPOBBLIX TpeOOBaHWM, TNpPeAbSBASIEMBIX K
MaTeMaTHueCcKoMy 00pa3oBaHHIO, W TpPaJuIMi POCCUHCKOrO0 0Opa30oBaHUSI.
Peanu3arusi mporpaMmel obecrieurBaeT OB/aZieHUe KIHOUeBLIMU KOMIIETEeHLUSIMHU,
COCTaB/ISIFOIIIMMM OCHOBY /IJIi CAaMOPa3BUTHSI M HeIpepbIBHOTO 00pa3oBaHus,
1[e/IOCTHOCTb  OOII[eKy/IbTYPHOTO, JIMYHOCTHOTO U T103HABaTeIbHOT'O pa3BUTHS
JIMYHOCTU 00yYaroIIUXCsl.

IOE/IN N3YUYEHNSA YYEBHOI'O KYPCA

Ba)kHOoCTh yueOHOro Kypca TIeOMeTPUM Ha YypOBHE CpeJHero o0Iiero
oOpa3oBaHust 00ycC/OB/leHa TIPAKTUUeCKOW 3HAUMMOCTBIO MeTarpeIMeTHBIX U
TpeIMEeTHBIX pe3y/IbTaTOB O0OyueHHsi reoOMeTpUM B HarlpaBleHUW JIMYHOCTHOTO
pasBUTHSI 0OO0ydYarommxcs, (GopMUpOBaHUS (PYHKIIMOHATBHONH MaTeMaTHUYeCcKOou
I'PaMOTHOCTH, U3yUeHHs IPYTUX yueOHbIX AVCLUATIIMH. Pa3BUTHE Y 00yUarommxcs
TIPABWIbHBIX TIPe/ICTAaB/IeHU O CYIIJHOCTH W TPOUCXOXKJEHWUM TeOMeTPHUUeCKUX
abcTpakiyii, COOTHOIIIEHWH pPeasbHOTO W WZea/JbHOTO, XapaKTepe OTpa’KeHHs
MaTeMaTHUeCKOW HayKOH sIBJIeHWH U TIPOL|eCCOB peajibHOro MUpa, MecTe reoMeTprur
B CHUCTEMe HayK W pOJId MaTeMaTHUeCKOTO MO/Ie/TMPOBAHMS B HayYHOM TO3HAHUU
U B MPaKTHKe CIocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAII[UXCS,
a TakKe KaueCTB MbIIUIeHHs, HeOOXOAUMBIX /Il aJanTaljiii B COBPEMEHHOM
oO1iecTse.

'eomeTpust sIBsleTCA OAHWM W3 0a30BBIX IMPEAMETOB Ha YPOBHE CpeIHEro
obmmero o6pa3oBaHus, TaK KakK oOecrieurMBaeT BO3MOXXHOCTb W3YUeHHS Kak
JUCIUIIIMH eCTeCTBeHHO-HayYHO! HarpaB/eHHOCTH, TaK U T'yMaHATapHOM.

Jlormueckoe MbIliieHne, (opMupyemMoe TIpU H3YYeHUH OO0y4arolMMUCS
TTOHSTUMHBIX OCHOB F'eOMEeTPUU U TTOCTPOEHUH L[eTIOUKU JIOTHUeCKUX yYTBepKAeHUM
B XOZle peIlleHHs] TeOMeTPUUYeCcKHX 3ajJjau, YMeHHe BbIJBUTaTh W OIPOBEprarhb
TUIOTEe3bl HEIoCpe/[CTBEHHO HCIIO/Ib3YIOTCS TIPH peIlleHnH 3a/lad eCTeCTBEHHO-
HayUYHOTO LWKJIa, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHWe OpHeHTUPOBAThCS B MPOCTPAHCTBE UTpaeT CYIeCTBEHHYIO POJib BO
BCex 00/1acTsIX JesTe/lbHOCTA 4YesioBeka. OpueHTalUsi yejioBeKa BO BpeMeHU U
IIPOCTPAHCTBE — HeOOXOAWMOEe YCIOBHE €ro COIfHaJbHOTO ObITHs, dopMa
OTPa)KeHHUSI OKDPY)KaloIllero Mupa, YCIOBUEe YCIelTHOr0 IM03HAaHUS W aKTHUBHOTO
npeoOpa3oBaHusl  AelcTBUTenbHOCTA.  OmepupoBaHre  MPOCTPAaHCTBEHHBIMU
obpa3zamu 006beZiHsIeT pa3Hbie BU/IbI yueOHOM U TPY0BOM /leATeTbHOCTH, SIBJISIeTCS



OJHUM u3 TIpodeCCHOHATBPHO Ba)KHBIX KauecTB, IM03TOMYy akTyajdbHa 3ajiaua
dbopMrpoBaHus |y  OOydYarOIIMXCSi  MPOCTPAHCTBEHHOIO  MBILLJIEHUS]  Kak
Pa3HOBUAHOCTU 0Opa3HOTO MBIIIJIEeHUsT — CYIIeCTBeHHOTO KOMITOHEHTa B
TIO/ITOTOBKe K MPAKTUUeCKO! AesTe/TbHOCTU TI0 MHOTMM HaTlpaB/IeHUsIM.

Llenb ocBoeHusi TIporpaMMbl ydyeOHOro Kypca «I'eomeTpusi» Ha 0a3oBoM
ypoBHe 00yueHuss — o0Oijeobpa3oBaTesibHOe U OOIEKYJbTYpPHOE pPa3BUTHE
oOyuaroruxcs uepe3 obecrieueHHe BO3MOXXHOCTU TTPUOOpeTeHHsT U UCTI0/Ib30BaHUS
CUCTEeMaTUUeCKUX TeOMeTPUUeCKUX 3HaHWH W JIeHCTBUH, crieluuHbIX
reoMeTpuM, BO3MOXKHOCTH  YCIIEITHOTO TpOJo/DKeHHss oOpa3oBaHusi  TIO
CTeLaTbHOCTSIM, He CBSI3aHHBIM C TIPUKJ/Ia[HBIM HCII0/Ib30BaHUEM TeOMeTDPUH.

[TlporpamMmMa 10 reoMeTpuM Ha 0a30BOM YpOBHe Tipe/Ha3HaueHa Jis
00yYaroIIUXCsl CpefHeM IITKOJIbI, He WCIBITBIBABIINX 3HAUWTE/bHBIX 3aTpyJHEeHUN
Ha ypOBHe OCHOBHOTO o0iriero obpa3zoBanus. TakuMm obpa3om, oOyudaroijuecsi Ha
0a30BOM ypOBHe JI0/KHBI OCBOMTH 00II[1ie MaTeMaTHuecKrie YMeHUsl, CBsi3aHHbIe CO
crieliupUKON reoMeTpuUM U HeoOXOAUMbIe il )KU3HU B COBpEMEHHOM 001ijecTBe.
Kpowme 3TOr0, OHU NMEIOT BO3MOXKHOCTh U3yUUTh reomMeTpHio 6oJiee riyboko, eciu
B Jla/ibHeMilleM BO3HUKHET HeoOXOJUMOCTh B TeOMeTPUUeCKUX 3HaHUSIX B
npodeCCUOHA/IBHOU J1eITeTbHOCTH.

HocTwxkeHWe 1jelM OCBOEHUsI TIPOrpaMMbl O0ecrieurBaeTCsl  pellieHreM
COOTBETCTBYIOLMX  3a7ay. [IpUOpDUTETHHIMU 3aJayaMd OCBOEHHUS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kjaccax sIBJISIFOTCS:

e (opmupoBaHue TIpeJCTaB/leHUs] O TeOMEeTPUM KaK 4YacTH MHPOBOU

KyJIbTYPbI U OCO3HAHKE eé B3aUMOCBSI3U C OKPY>KAIOLL[UM MUPOM;

» (opmHupOBaHUe Mpe/CTaB/IeHKsI 0 MHOTOTPaHHUKAX 1 TeJlax BpalljeHHs KaK
0 BaXKHEMILIMX MaTeMaTHUeCKUX MO/ieNisIX, MO3BOJISIFOIIUX OIWChIBaTh U
M3yuaTh pa3Hble SIBJIEHHsI OKPY’KakoIIlero Mupa;

e (opMmupoBaHMe yMeHHs pacriO3HaBaThb Ha UYepTeXKax, MOJeNsix U B
peasbHOM MUpe MHOTOTPaHHMKU U Tejla BpallleHus;

e OBJIdJIeHWe MeTOAAMU pellleHHs 3aJjad Ha TOCTPOeHHs Ha M300parkeHUsIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMHpOBaHHE yMeHHsS OIIePUPOBaTh OCHOBHBLIMH TIOHATUSAMU O
MHOTOTPaHHUKAX U TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIdfiIeHWe  aJTOPUTMaMU  peIllleHus  OCHOBHBIX  THWIIOB  3afau;
dopMupoBaHrWe yMeHHs TIPOBOAUTb  HeCJIOKHbIE  [lOKa3aTesbHble
paccy/ieHusi B XOjle pelleHHs] CTepeoMeTpUYecKHX 3ajau U 3afau C
MPaKTUYeCKUM CO/lepyKaHueM;

e pa3BUTHe UHTE/IEKTYaJbHbIX U TBOPUECKUX CIIOCOOHOCTel 00yuaroimxcs,
T03HaBaTe/IbHOM aKTUBHOCTH, UCC/e/I0BaTeIbCKUX YMeHUM, KPUTUUHOCTH
MBILLIEHNST;



e (dopmupoBaHue (QyHKIIMOHATBLHON FPAMOTHOCTH, pe/IeBaHTHOM reOMeTPUU:
yMeHUe paclio3HaBaTh MPOSIBJIEHUs] TeOMeTPUUYeCKUX TIOHSTUM, 00beKTOB
1 3aKOHOMEPHOCTEN B peaslbHbIX )KU3HEHHBIX CUTYal[UsIX U TP U3yYeHUr
ApyTux  yueOHBIX  TIpeMETOB,  TIPOSIBJIEHWS ~ 3aBUCUMOCTeH |
3aKOHOMEepHOCTeM, (PopMy/IMpOBaTh UX Ha s3bIKe TeOMeTPUM U CO3/laBaTh
reoMeTpudyeckve MOZeNW, TIPUMEeHATb OCBOEHHbIM TreOMeTpUUYeCKur
anrapar A1 pelieHus IIPAaKTUKO-OPHEHTUPOBAHHbIX 3a7ady,
VIHTePIIPeTUPOBaTh U OL|eHUBATh MO/yUYeHHbIe pe3y/bTaThl.

OT/unTe/TbHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBJIIETCSI BK/IOUEHHE B KYypC
CTepeoMeTpUM B Hauasie ero W3yueHus 3aziay, peliaeMblX Ha yPOBHE UHTYUTUBHOI'O
MO3HaHUsI, U Orpe/ie/iEHHbIM 00pa3oM opraHu3oBaHHas paboTa Haj, HUMH, UTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO U IIPOCTPAHCTBEHHOTO MbIIIIJIEHUS,
CTUMYJ/IUPYeT MPOTeKaHWe UHTYUTHUBHBIX MPOL[eCCOB, MOTUBUPYET K AaTbHENIIeMY
W3YUYeHUIO TpemeTa.

[TpenmoureHue OTAAETCS HAr/SIAHO-KOHCTPYKTUBHOMY MeTOAY O0yueHUs, TO
eCTb TeOpeTUYeCKHe 3HaHWS UMEIT B CBOEM OCHOBE UYBCTBEHHOCTh MpPeJMETHO-
MpaKTUYeCKOW JesATe/IbHOCTU. Pa3BuTHe TPOCTPAHCTBEHHBIX TIpeJCTaB/JI€HUN Y
yyaluxcs B Kypce CTepeoMeTpUU IPOBOAUTCSA 3a CUET pellleHus 3a/1a4 Ha CO3JaHue
TIPOCTPAHCTBEHHBIX 00pa30B M 3ajlad Ha OIMepUpOBaHHe TMPOCTPAaHCTBEHHBIMU
obpazamu. Co3zgaHve o0pa3a TPOBOAWTCS C OINOPOM HAa HArJIAJHOCTb, a
oreprpoBaHue 00pa3oM — B YCJIOBHUSIX OTBJ/I€UEHHSI OT HarJIsiIHOCTH, MbICIEHHOTO
W3MEeHeHUs ero UCXOJHOr0 CoepyKaHus.

OcHOBHbIe cozepykaTesibHble JIMHUU Kypca «['eometrpun» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsgmMble U IJIOCKOCTH B IPOCTPAHCTBe», «T'esla BpalieHus»,
«BeKTOpbI ¥ KOOp/IMHATHI B TIPOCTPAaHCTBe». POpMUPOBaHUE JIOTUUECKUX YMEHUH
pacrpe/ie/isieTCsl He TOTbKO T10 COZieprKaTeTbHbIM JTMHUSIM, HO U 10 ToZlaM 00yueHus
Ha ypOBHe cpe/iHero o0iiiero obpa3oBaHUsl.

Cogepkanve o0Opa3oBaHUsi, COOTBETCTBYIOIIlee TpeAMeTHbIM pe3y/bTaTam
ocBoeHHUs1 pabodeil TporpamMMbl, pacTpefeNéHHBIM TI0 ToZaM oOyueHus,
CTPYKTYPUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajleHHe TeoMeTpUYeCKUMU
TOHATUSIMU U HaBbIKAMU OCYIL[eCTBJISIZIOCh OC/e0BaTe/IbHO U TMOCTYIaTe/lbHO, C
coOuro/ieHrieM MPUHIUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUAJIHCh B
00IIy}0 CHUCTeMy TeOMeTpHUeCKUX TIpe[CTaBleHU O00yuaroluXcs, paciiupss U
yray6ssisi eé, oOpa3ysi MpouHble MHO>KeCTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha u3yueHue reomeTpuun OTBOAUTCS 2 Yaca B Hefiesro B 10 Kiacce u 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /iBa rofia o0yuenus - 102 yueGHbIX gaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsimble U NMUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSI  CTepeoMeTpuMd. TOuKa, mpsiMasi, [IOCKOCTb,
rpocTpaHcTBO. [loHSTHME 00 aKCMOMaTHYeCKOM TIOCTPOEHUH CTepPeOMeTpPUU:
aKCHOMBI CTepeoMeTpUH U CIe[CTBUS U3 HUX.

B3auMHOe pacriosio)keHue TMPSIMbIX B TIPOCTPAHCTBE: IIepeceKaroluecs,
rnapasuie/ibHble U CKpellUBawluecs TpsaMmbie. I[lapasiebHOCTb TIPAMBIX U
IJIOCKOCTe B TMPOCTPAHCTBE: Mapa/UlejibHble TMpsMble B  TIPOCTPAHCTBE;
rapasieIbHOCTh TPEX MPSMbBIX; Mapa/lyie/IbHOCTb MPSAMOU M TIJIOCKOCTU. YTJbI C
COHArpaB/IeHHbIMU CTOPOHaMM; YroJl MeXAy TpsIMbIMHU B IIPOCTpPaHCTBe.
[TapanienbHOCTb MJIOCKOCTEN: Tlapasiie/ibHble MIOCKOCTH; CBOMCTBA Mapasljie/bHbIX
riockoctel. ITpocTeiiimve nMpocTpaHCTBEHHbIE (DUTYPhI Ha MJIOCKOCTU: TeTpPas/p,
Ky0, Tapasisiesierniure/j; TOCTPOeHHe CeueHU.

[leprieHAWKYISPHOCTh MPSIMOUM W TJIOCKOCTH: TIepPIIeHIUKYJISIPHbIE TIPSIMbIe B
MPOCTPaHCTBe, IIpsAMble T[apajie/ibHble W IIeprieHAUKYJ/IIpHble K IIJIOCKOCTH,
MpU3HaK TMepHeHJUKY/JSIPHOCTA MpPSIMOM W IUIOCKOCTH, TeopemMa O [psSMOU
MeprieHINKyIsIPHOU TJIOCKOCTH. YTJ/Ibl B TIPOCTPAHCTBE: Yroa MeXAy TIpsIMOU U
IJIOCKOCTbIO;  ABYTPAHHBIM  yroJ, JIMHEWHbIM Yyroa JABYTPaHHOrO  yIJia.
[TeprieHAVKy/ISIp M HAK/IOHHBIE: paCCTOSIHUE OT TOUKU [0 IVIOCKOCTH, pacCTOsTHUE
OT TIPSIMOM [0 TIJIOCKOCTH, TIPOEKLUsI PUTYPhI Ha TVIOCKOCTh. [1epreHAuKY/IIpHOCTb
MJIOCKOCTeN: MpH3HAaK MepreHAUKYJ/ISIPHOCTH [BYX IUIOoCcKocTel. Teopema o Tpéx
reprieHAuKYyisipax.

MHororpaHHMKHu

[ToHsaTHe MHOrOrpaHHUKa, OCHOBHbIE 3jIeMeHThbl MHOTOTPaHHUKA, BBITYKIIbIe
Y HeBbINYKJ/Ible MHOTOTPaHHUKH; pa3BEépTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
TIpU3Ma; TpaHUd ¥ OCHOBaHWs NMPH3MbI; TIpsIMasi M HaK/IOHHAsi TIPU3MbI; OOKOBast U
T0JIHasA TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rnapasuiesienuref, U ero CBOWCTBa. I[lhpamupa: n-yrosbHas nupamuja, TPaHU U
OCHOBaHMe MUpaMu/ibl; O0KOBast U MOJIHask IOBEPXHOCTb MAPaMU/IbI; TIPaBUIbHas U
yceuéHHasd nMpamMuja. OJIeMeHTbl TIpU3Mbl U TMpamMujbl. [IpaBuibHbIE
MHOTOTPaHHUKU: TIOHATHUE TPaBUIBHOIO MHOIOrpaHHWKA; TpaBUJibHasg MpU3Ma U
rpaBWIbHasi TMWpPaMHUZA; TIPaBWIbHAs TpPeYyrojbHasi NUpaMua W TPaBUIbHBIUA
TeTpaszp; KyO. IlpeacraBsieHre O TIpaBU/IbHBIX MHOTOTPDAHHUKAX: OKTa3/p,
Jojekasgp v ukocaszp. CeueHust pU3Mbl U TUPaMU/IbL.

CumMeTpusi B TIPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTE/NIbHO TOUKH, MPSMOM,
IJIOCKOCTU. D/IeMeHTbl CUMMeTPUM B IMTUpaMu/iax, rapasuiesienuriesiax, paBUIbHbIX
MHOTOrpaHHUKaX.



BbiuricieHre 3/1eM@HTOB MHOTOTPAaHHMKOB: péOpa, JAuaroHaid, VrJiblL
[Tnomjazer OOKOBOM TIOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM TIPHU3MBI,
TJIOIIA/Ib OCHOBAHUM, TeopeMa 0 O0KOBOM MOBEPXHOCTHU MPsIMOM Npu3Msbl. [11o1jaab
OOKOBOI TIOBEPXHOCTH U TOBEPXHOCTH TMPAaBWILHOW TMUPaMUZbI, TeopeMa O
TJIOIIA/IA yCeuéHHOM rupaMu/ibl. [ToHsTHE 006 00BEMe. OOBEM TUPAMU/IBI, IPHU3MBI.

[Togobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIy TUIOIIAAsIMU
roBepxHocTel, 06bEMaMu MOA0OHBIX Ter.

11 K/TACC

Tena Bpamenus

LunuHgpuueckast TIOBEPXHOCTb, obpa3ytorue L[UTMH/[PUUeCKOMH
TOBEPXHOCTH, OCh LWIWHAPUYECKOW TIMOBePXHOCTU. LIWIWHAD: OCHOBaHUS U
OoKoBasi TOBEpXHOCTb, oOOpa3yroilas ¥ OCh; IUIOMIaJb OOKOBOW U TIOJHOM
TTOBEPXHOCTH.

KoHuueckasi ToBepXHOCTh, 00pa3yroliye KOHAYECKOW TIOBEPXHOCTH, OCh U
BepIlIMHA KOHWYeCKOW TIOBepXHOCTH. KOHYC: oCHOBaHUe U BepiliiHa, 00pa3yroiast
1 OCb; TUIOITIa/Ib OOKOBOM M TI0JTHOM TTOBEPXHOCTH. Y CeUEHHBIM KOHYC: 00pa3yroiiye
Y BbICOTA; OCHOBAHMS M OOKOBAasi [TOBEPXHOCTb.

Cdepa u map: LieHTp, pPaJuyC, AWaMeTp; IUIOIIAZb MMOBEPXHOCTH C(epshl.
B3anMHoe pacriosioykeHue cdepbl U MJIOCKOCTH; KacaTe/ibHasi TJIOCKOCTb K cdepe;
rioujagb cepsl.

M306pakeHue Tes BpallleHUsl Ha TJIOCKOCTU. Pa3BépTKa LMIMH/APA U KOHYCa.

KomOuHalyu Tes1 BpalieHust | MHOTOTPaHHUKOB. MHOTOIpaHHHK, OTITACAaHHBINA
okoJio cdepsl; chepa, BlMCaHHasi B MHOTOTPAHHUK, WU TeJI0 BpallleHusl.

[TonsiTrie 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 06bEMe
MIPSIMOYTO/IBHOTO  Mapasiiesierdriefia U ciaeAcTBus u3 Heé. OO0BEM IUIMH[DA,
KoHyca. O0bEM I11apa U TUIoIazib Chepsbl.

[Tomobubie Tema B mpocTpaHcTBe. COOTHOIIEHWS MEXIY TUIOIIAAsIMU
MOBepxXHOCTel, 00bEMaMU MTO0OHBIX TeJl.

Ceuenus 1[uMH/pA (TIapasuielbHO U TIePIIeHAUKYJISIPHO 0CH), CeUeHUsT KOHyCa
(mapasisielbHOe OCHOBaHUIO U MPOXO/siijee uepe3 BepIINHY), CeueHus 1iapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

BeKTop Ha MJIOCKOCTH U B TpocTpaHcTBe. ClI0)KeHNe U BBIUMTaHKEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha umc/io. Pa3jioykeHre BeKTOpa 10 TPEM HEKOMIIaHapHBIM
BekTOopaMm. [IpaBwio mapamienenuriefa. PelileHue 3a/au, CBSI3aHHBIX C
NpUMeHeHWeM TpaBW  JeMCTBUM C BekTopamu. IIpsMoyrosibHas cuUcTeMa
KoopAuHaT B TipocTpaHcTBe. KoopawHatbl Bektopa. [Ipocreiiiue 3azaud B
KOOp/IMHaTaX. YTon MexAy BekTopamu. CKassipHOe TpOM3BeJieHre BeKTOPOB.



BbluniciieHWe yrioB MeX/y TIPSIMBIMU U TIJIOCKOCTSIMU. KOOpMHAaTHO-BEKTOPHBIN
METO/] TIPU pelleHrnr TeOMeTPUYEeCKHX 3aau.



INTAHUPYEMBIE PE3YJ/IbTATDI
JINUHOCTHBIE PE3YJ/IBTATDBI

JINYHOCTHBIE pe3ynbTaTbl OCBOEHUsI TIporpaMMbl ydyeOHOTO mpeaMeTa
«MaremaTHKa» XapaKTepU3yTCS:

I'paxpaHckoe BocmuTaHue:

c(OpMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UI[MH 00yUaroierocsi Kak akTUBHOTO
¥ OTBETCTBEHHOTO UjeHa pOCCUMCKOro 0O0lljecTBa, TMpejcTaB/lieHHeM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHWUPOBAHUSI Pa3/IMUHBIX CTPYKTYD, SIBJI€HUH,
nporielyp TpaxkgaHckoro obiectBa (BbIOOPBI, OMpPOCHI W TMp.), YMeHHeM
B3aMMO/IEMCTBOBaTh C COL[MA/bHBIMU HWHCTUTYTaMU B COOTBETCTBUM C UX
(GyHKUMSIMU U Ha3HAUEHUEM.

ITaTpuoTHUYecKoe BOCIIUTAHME:

c(hOpMHPOBaHHOCTbI) POCCUMCKOW IPaXKAaHCKOW UJIEHTUUHOCTH, YBa)KEHUS K
MPOIIIOMY U HAaCTOSILIEMY POCCHUMCKOU MaTeMaTUKU, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTWDKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOW MaTeMaTUUeCKOW IIKOJIbI,
K WCMO/b30BaHUI0 3TUX AOCTWKEHWW B [PYTMX HayKaX, TeXHOJOTrHusiX, cdepax
5KOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMS:

0CO3HaHUEM JYXOBHBIX LIeHHOCTel POCCHUICKOT0 Hapo/a;
c(hOpMUPOBAHHOCTBID  HPAaBCTBEHHOT'O  CO3HAHWS, STHUYECKOrO TIOBeJieHwUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHEeHUeM J0CTHKEHHUH HayKU U [esiTeIbHOCTBIO
yuéHOr0; 0CO3HAaHWEM JIMYHOTO BK/1a/la B IIOCTPOEHKE YCTOWUMBOTO OyAyiiiero.

JcTeTHUYecKoe BOCIMTaHHe:

3CTEeTUUECKMM OTHOIIIEHWeM K MUDY, BK/IOUas 3CTeTUKY MaTeMaTH4yecKHUX
3aKOHOMEpPHOCTeH, 00beKTOB, 3a/jau, PellleH!i, pacCy>KIeHUI; BOCTIPUMMUYHBOCTBIO
K MaTeMaTUueCKHM acreKTaM pa3/IM4HbIX BU/IOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 YMEHUs] TIDUMEHSITb MaTemMaTuuecKue 3HaHUsl B
WHTepecax 3/[0pOBOro M Oe30macHOro obpasa >KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 3/I0POBbIO (3/10pOBOe MHTaHHe, COA/laHCUPOBAHHBIM PeXXUM 3aHSTHHN U
OT/ibIXa, peryJisipHas (hru3rueckasi akTUBHOCTH); (PU3UUEeCKOT0 COBePIIIeHCTBOBAHMS,
TPY 3aHSTUSAX CIIOPTUBHO-03/[0POBUTEIBHOM [eSITeTbHOCTHIO.

TpyAoBoe BociuTaHMe:

TOTOBHOCTBIO K TPY[Y, OCO3HaHWEM I[eHHOCTH TPYZOJ00Us; WHTepecoM K
pasnmuuHbiM  cepaM  TNPOQeECCMOHANbLHOM  [eSTeNbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U eé TIpUIO)KeHUSIMUA, YMeHHWeM COBeplllaTh OCO3HAaHHBLINA BbIOOD
Oyaymieit mipodeccHd U peanM30BbIBaTH COOCTBeHHBbIE JKHU3HEHHBbIE TITaHbI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MareMaTUueCcKoMy O0pa3oBaHUI0 U



caM000pa30BaHUI0 Ha TMPOTSHKEHHWHW BCEM JKU3HHM, TOTOBHOCTBIO K aAKTUBHOMY
y4acCTUIO B PellleHUY TPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HallpaBIeHHOCTH.

IKoJiornuecKoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTBIO 3KOJOTMYECKOM KYJIbTYpbl, TMOHMMAaHWEM BJIHSHUS
COLIMA/IbHO-9KOHOMHMUECKHUX TIPOI[eCCOB Ha COCTOSIHHE MPUPOAHON U COLMAIbLHOMN
cpenbl, OCO3HaHHWEM TrJ00aJLHOTO  XapakKTepa 9KOJIOTUUECKHX TIpo0sem;
OpUeHTalMeld Ha TIpUMeHeHWe MaTeMaTHUUeCKWX 3HaHWMW [Jis pellleHus 3aJay B
00/1acTH OKpYy»Karoliel cpe/ibl, TJTAaHUPOBAHMS TTIOCTYTTKOB U OLIEHKU UX BO3MOKHBIX
MOCeICTBUM [I711 OKPY>KatoLllel Cpe/ibl.

[{eHHOCTH HAayYHOT0 MO3HAHUA:

cchOpMUPOBAHHOCTBI0O MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSi HAayKM U  OOIIIECTBEHHOM TIPaKTUKH, ITIOHUMaHUEeM
MaTeMaTU4YeCcKOl HayKu Kak cdepbl ueloBeueckoul esiTe/IbHOCTH, 3TalloB eé
pa3BUTHA M 3HAUMMOCTU JJI Ppa3BUTUS I1[MBUIM3AlLIUM; OBJaZileHHEM SI3bIKOM
MaTeMaTUKM W MaTeMaTH4YeCKOW Ky/JIbTypOd KaK CpeACTBOM TIO3HAHHUS MUPa;
TOTOBHOCTBLIO OCYILECTB/IATh TIPOEKTHYI0 M MCC/Ie[OBaTeNbCKYIO JesiTebHOCTD
VHJWBU/Tya/IbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJIBTATBI

MertarnipegmeTHble pe3y/bTaThl OCBOEHMS TMPOTrpamMMbl yueOHOTO TpeAMeTa
«MaTemaTuKa» XapaKTepU3yHTCs OBJIaJileHUEM yHUBepCaTbHbIMHU
nosHasamesabHbIMU  OeliCmeUsiMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMu, YHUBEPCA/IbHbIMU pe2yAsimUBHbIMU OelicmausiMuU.

1)  YHueepcanbHble  no3wagamesnbHble  Oelicmgusi,  obecneuusarom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (ocgoeHue
Memooo8  NO3HAHUSI  OKpyXcawwe20  Mupd;  NpuMeHeHue  /102U4ecKUux,
uccnedosamenbCKux onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble 1oruyecKue JeiCTBHA:

e BBISB/ISATH U XapaKTepH30BaTh CyL[eCTBeHHbIe TIPU3HAKA MaTeMaTUueCcKuX
00BEeKTOB, TIOHSATHM, OTHOIIEHWM MeXAy TOHSATUSIMH; (OPMYJIUPOBAThH
oripefie/ieHUs]  TIOHATWM; yCTaHAB/IMBATb  CYIeCTBEHHbI  TIPU3HAK
KJacCU(UKaL[MM, OCHOBaHHWs [AJisi 0000IeHUss M CpaBHEHUs, KpUTepuu
MIPOBOJJUMOI'O aHaJT13a;

e BOCTIpMHUMATh, (OPMY/JMPOBAaTH U  TPeoOpa3oBLIBATh  CYXKIEHUS:
yTBepAuTe/ibHble W OTpHllaTe/lbHble, eAUHUYHbIe, UYaCTHbIe U OOIIUe;
yCJIOBHBIE;

e BBISBIATL  MaTeMaTHUeCKHWe  3aKOHOMEDHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTax, [aHHBIX, HAO/MIOJEHUSX U YTBEepXKeHUSX;
Tipe/ijlaraTh KpUTEPUH [J1sI BbISIB/IEHHS 3aKOHOMEPHOCTeH 1 TIPOTUBOPEUMIA;



e JlefaTb BBIBOJbI C MCIO/b30BaHUEM 3aKOHOB JIOTHMKH, [JeAYKTUBHBIX U
VH/IYKTHUBHBIX YMO3aK/IH0UeHUH, YMO3aK/II0UeHUH 110 aHa/I0TUH;

e TPOBOJUTH CaMOCTOSITeJTbHO Jl0Ka3aTenbCTBa MaTeMaTUueCKHUx
yTBep)KAeHui (TpsiMble U OT TIPOTUBHOTO), BBICTPAaMBaTh apryMeHTaLUIo,
NPYUBOJIUTL TIPUMEPbl W KOHTPIIPUMepbl; 0OOCHOBBIBaTb COOCTBEHHbBIE
CY’XZIeHUsI Y BbIBO/|bI;

e BbIOMpaTh Criocob pelleHuss ydyeOHOUM 3aauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIUNA C yUETOM
CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX KPUTEPHUEB).

Ba3oBble uccieoBaTe/1bCKHe /eHCTBUS:

* HCIIO/B30BaTh BOIPOCHI KaK HCC/Ie0BaTeJbCKUM MHCTPYMEHT I103HaHUS;
¢dbopMy/iMpoBaTh BOIPOCHI, (UKCHPYIOLKMe TpPOTHBOpeune, Mpobiemy,
yCTaHaB/IMBaTb MCKOMOe M  JaHHoe, (OpPMHpOBATb  TUIOTeE3y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIJIaHMPOBaHHBIN 5KCIIePUMEHT,
MCC/IefloBaHUe 110 YCTaHOBJEHWIO OCOOEHHOCTeld MaTeMaTh4yecKoro
00beKTa, SIBIeHUS, TIPOL[ECCA, BBISBIEHUIO 3aBUCUMOCTEN  MeXIy
o0beKTaMu, SIB/IEHUSIMU, TIPOLieccaMu;

e caMocCTOSITeTbHO (OPMynHUpOBaTh 00001eHNS Y BBIBOBI TI0 pe3y/bTaTam
NpoBe/IEHHOT0 HabJII0/leHs, UCC/eloBaHNsl, OLIeHUBaTh [JOCTOBEPHOCTh
TMOJIyYeHHBIX pe3y/IbTaTOB, BEIBO/IOB U 00600I1IeHHH;

e TPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakKXKe BbIJABUraTh
MPe/TI0J/I0’KEeHHS O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uapopmanmeii:

e BBIIB/ATH JeQULIMTHI MHPOPMALIWH, JaHHbIX, HE0OXOJUMBIX [i/Isl OTBeTa Ha
BOTIPOC U [ij/is pellieHusl 3a/jauu;

e BbiOMpaTb UWHGOpPMAIMIO U3  WCTOUHWMKOB  pa3/lMUHBIX  TUIIOB,
aHa/IM3UpOoBaTh, CUCTEMATU3UPOBaTh U WHTEPHPETUPOBaTh MH(POPMALMIO
pa3MUUHBIX BUZOB U (DOPM IIpe/|CTaBIeHNUS;

e CTPYKTYpHPOBaTb MH(pOpPMAaLMIO, MPe/CTaB/IsATh eé B pa3/MuHbIX (popmax,
WJLTIOCTPUPOBATh rpauuecKy;

e OL|€HUBATh HaZlE>KHOCTh vHbopMaLu 1o CaMOCTOSITEJTbHO
c(opMy/IMPOBAHHBIM KPUTEPUSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeus, obecneuugarom

c(hopMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUUXCS.

Oo1enmue:

e BOCIIPMHUMATh U (POPMY/IMPOBATh CYKJEHUSI B COOTBETCTBUU C yC/IOBUSIMU
U LjeJIsIMU 0011{eHUs]; SICHO, TOUHO, TPAMOTHO BbIPa)KaTb CBOIO TOUKY 3peHUsI



B YCTHBIX U MMCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS M0 XOAY pelleHus
3a/layM, KOMMEHTHUPOBATh MOyUeHHbIN pe3yJ/IbTar;

B X0Zie 00Cy>kJieHus 3a/jaBaTh BOTIPOCHI TI0 CYI[eCTBY 00CYKZaeMOU TeMbl,
npo0JieMbl, pelllaeMoi 3a/lauM, BbICKa3bIBaTh W/leH, HaljeJIeHHbIe Ha TIOMCK
pellleHUsi; COTOCTaB/sAITh CBOW CYXKJEHUS C CYXAEHUSIMH [IPyTHUX
YUaCTHUKOB AManora, oOHapy)XMBaTh pa3/iiuve U CXOJCTBO TO3ULIMM; B
KOpPPeKTHOU (popMe (popMy/IMpOBaTh pa3HOT/IacHsi, CBOU BO3pakeHHus;
MpeJCTaB/IsATb  pe3y/abTaTbl  pellleHus  3aZlaud,  SKCIIePUMEHTa,
WCCJIeJOBAHMSI, IPOEKTA; CAMOCTOSITe/TbHO BIOMPATh JopMaT BLICTYTUIEHHS
C YY€TOM 3a7iau TIpe3eHTalU ¥ 0COOeHHOCTel ayAUTOPUH.

CoTpyaHNYeCTBO:

TTOHMMAThb M UCIT0/Ib30BaTh MPEeUMYIIeCTBa KOMaH[HOW U UHUBUYaTbHOU
paboThl TpH pelleHHH y4eOHBIX 3a/layu; MPUHUMATH I[eJIb COBMECTHOM
AesTe/IbHOCTH,  TIJIAHUPOBAaTh ~ OpraHW3al[di0  COBMECTHOW  paboThl,
pacripefieifTb BUZABI PabOT, JIOTOBApUBaThCs, OOCYXKIAThb IPOLECC U
pe3ynbTaT paboThl; 0600111aTh MHEHUS] HECKO/TBKUX JIFOIeH;

y4acTBOBaTh B TPYMITOBLIX (hopMax paboThl (00CyKaeHust, 0OMeH MHEHHH,
«MO3TOBbIe IIITYPMbI» W WHBIE); BBINOJHATL CBOIO YacTb paboOThl U
KOOPIMHUPOBATh CBOU JIEUCTBUS C APYTUMH UjieHaMH KOMaH/[bl; OL|eHUBATh
KauecTBO CBOEr0 BK/iaJa B OOIMI TIPOAYKT TI0  KPUTEPUsIM,
chopMy/IMPOBAHHBIM YUaCTHUKAMH B3aUMO/[€HCTBHSI.

3) YHueepcabHble pe2yasimueHble Oelicmausi, obecneuusarom popmuposaHue
CMBICN08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaB/ISITh [/1aH, aJITOPUTM pellieHHs 3a/jJaul, BbIOUpaTh Criocob peliieHust
C YYETOM UMEIOIIUXCSI PeCYPCOB ¥ COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh ¥ KOPPEKTHUPOBATh BaPDUAHTHI PeIlleHni ¢ YUETOM HOBOM
nHbopMaluu.

CaMOKOHTPO/Ib:

B/aZieTh HaBblKaMW TO3HaBaTelbHOM pedeKCUM KaK OCO3HaHUS
COBepllIaeMbIX [eHMCTBUM U MBICJIUTENBHBIX MPOLECCOB, UX Pe3yJ/bTaToB;
B/Ia/leTh CriocobamMu caMOIIPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3ysbTaTa
pelleHus MaTeMaTUUYeCKOW 3aZiauy;

npeiBU/IeTb TPYJHOCTH, KOTOPbIEe MOT'YT BOSHUKHYTh MPU PELLIEHUH 3a/1auu,
BHOCHUTb KOPPEKTHBHI B JleATe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/NbCTB,
JAaHHBIX, HalJIeHHBIX OIIMOOK, BBISB/IEHHBIX TPYAHOCTEM;

OlleHWBaTh COOTBETCTBHE pe3y/jbTaTa I1ieJIdi U YCJIOBUSAM, OOBSICHATDH
MIPUYUHBI IOCTH)KEHUS WU HEeJOCTWKEHUs pPe3y/bTaTOB [esTe/IbHOCTH,
HaXOJWTb OIMIMUOKY, JaBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.



INPEAMETHBIE PE3YJ/IbTATHBI
10 KJIACC

OmneprpoBaTh MOHATUSMU: TOUKA, MPsiMasi, TVIOCKOCTb.

[TpyMeHSATb aKCHMOMBI CTepeOMeTPUH W CJIeJCTBUS W3 HUX TIPU pellleHun
reoMeTpUUeCcKHX 3a/au.

OmneprpoBaTh MOHSATHSAMH: T1apPa/I/Ie/IbHOCTh U TIEPITeH/UKYIIPHOCTD TTPSIMBIX
Y TJIOCKOCTEN.

KnaccuduimpoBaTh B3aUMHOE PpacCIiojioKeHHWe TPSMbIX M TIJIOCKOCTeH B
TIPOCTPAHCTBE.

OneprpoBaTh TOHATHSMH: [BYTPAaHHBIM yTO/, TpaHU [ABYIPAHHOTO VIIa,
pebpo JByrpaHHOrO yIJia; JMHEWHBIM Yrojl ABYTPAHHOTO YI/a; TPajlycHas mepa
JBYTPAHHOT'O yTJIa.

OmneprpoBaTh TIOHATHUSMU: MHOTOTPAHHUK, BBITIYK/IbI W HEBBITYK/IbINA
MHOT'OTPaHHUK, 3/IeMeHTbl MHOT'OI'PaHHHMKA, TTPaBW/IbHbIN MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (ITMpaMK/ia; TPH3Ma,
MIPSIMOYTOJ/TBHBIN Tlapasuienenurne, Ky0).

KnaccuunypoBaTh ~ MHOTOTPAaHHWKH,  BBIOMpas ~ OCHOBaHWS  AJiA
KnaccubuKalyy (BBIMYK/Ible YW HEBBIMYK/Jble MHOTOTPAHHUKH; TIPaBUIbHBIE
MHOT'OTPaHHUKMU; MPsSIMble Y HaKJIOHHbIe TIPH3MbI, TTapasijiesienurie/bl).

OmneprpoBaTh MOHATUSIMH: CEKYII[asi TVIOCKOCTb, CeUeHe MHOTOTPAaHHHUKOB.

OOBSACHATL TIPUHLIMIIBI TIOCTPOEHUS CEUeHUH, UCIT0/b3Ys METO/] CJIeJIOB.

CTpouTh CeueHMs] MHOTOTPDAHHUKOB METO/IOM  CJIefIOB,  BBITIOJIHATh
(BBIHOCHBIE) TIJIOCKHE UYepTe)Kd W3 PUCYHKOB TMPOCTHIX OOBEMHBLIX (UTYyp: BU[
cBepxy, cOOKy, CHU3Y.

Permiath 3a7iauy Ha HaxOyK7eHWe TeOMeTPUUeCKUX BeJIMUWH 110 00pa3riaM Win
aJrOpUTMaM, TIPUMEHSII HW3BEeCTHble aHA/JIMTHYeCKHe MeTOZAbl TIPU pellleHun
CTaHJJaPTHBIX MaTeMaTHYeCKUX 3a/lau Ha BbIUMC/IEHHEe PACCTOSTHUM MeXXIy JBYMs
TOUKAMWU, OT TOUKM [0 TPSIMOM, OT TOYKHM [0 TUIOCKOCTH, MEXIY
CKPEIHBaOLAMUCS TIPSIMbIMH.

Permiath 3afiauy Ha HaxOyK7eHWe TeOMeTPUUeCKUX BeJIMUWH 110 00pa3riaM Win
aJirOpUTMaM, TIPUMEHSII HW3BEeCTHble aHa/JIMTHUYeCKHe MeTOZAbl TIPU pelleHun
CTaHJAapPTHbIX MaTeMaTHYeCKMX 3aJ@d Ha BbIUMC/IEHHE YIJIOB  MeXAY
CKPELL[MBAOLUMUCS  TIPSIMBIMH, MEXJy TpsSIMOM U  TJIOCKOCTBIO, MeXAY
TIJIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.

Bbruncisite 00bEMBI U TIIOIIAIA TIOBEPXHOCTeH MHOTOTPAaHHUKOB (TIpH3Ma,
TMpaMu/ia) ¢ IpuMeHeHreM (POPMYJT; BEIUKMC/ISTE COOTHOIIIEHUS MEX/Y TUIOIIaIsIMU
MOBepPXHOCTeH, 00BEMaMH TTOA0OHBIX MHOTOI'PAaHHUKOB.



OnepupoBarh TOHATUAMMU: CHMMeTpUSI B IIPOCTPAHCTBe; LIEHTP, OCb U
IIJIOCKOCTb CUMMEeTPHH; LIeHTP, OCb U IVIOCKOCTb CUMMETPUH (PUTYPBI.

W3BnekaTb, T1peoOpa3oBbIBaTh M HMHTEPIIPETUPOBAaTh WHQPOPMALIMIO O
MPOCTPaHCTBEHHBIX 'eOMeTPUYECKUX (PUrypax, MpeJCTaB/JeHHY Ha YepTekax U
PUCYHKax.

[TpriMeHATH reoMeTpryeckue (akThl /151 pellieHrsl CTepeOMeTPUUeCKUX 3a/ay,
rpeArno/aratoluxX HeCKO/IbKO I11aroB pelleHusl, eC/IU YCI0BUS IPUMeHEeHUS 3aaHbl
B SIBHOU (popMe.

[IpumeHsTH  TpOCTellllMe TIIpOrpamMMHbIe  CpefCTBa W 37JeKTPOHHO-
KOMMYHHKALJMOHHbIE CUCTEMBI [TPY PellleHNH CTepeoMeTpUYeCKUX 3ajad.

[TprBoguTE INpUMepbl MaTeMaTUUeCKHUX 3aKOHOMEPDHOCTeM B TNpUpoJe U
JKW3HM, Pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMETPHH B UCKYCCTBe.

[IpuMeHSITh TOy4YeHHble 3HAaHUSI Ha TpaKTHKe: aHaJIU3MpOBaTh peasibHbIe
CUTyallUh ¥ TIPUMEHSTb U3yYeHHble TOHATUS B IIpOLiecce II0MCKa pelleHust
MaTeMaTHueCcKd CQOpPMYIMpPOBaHHOW TIpobeMbl, MO/eMMpoBaTh peasbHble
CUTyalluM Ha $3blKe TeOMeTpUM, WCC/IeloBaTh IIOCTPOEHHble MOJeIn C
WCTI0/Tb30BaHKEM reOMeTPUUYEeCKUX TIOHSATHHM U TeopeM, arrapaTa aareOpsbl; peliaTh
NpakTUYeCKHe 3a/lauy, CBS3aHHbIe C HAXO0XX/|€HMeM reOMeTPUYeCKUX BeJTMUYUH.

11 KJIACC

OmneprpoBaTh TMOHSATHUSIMU: LUIMHPUYECKass TIOBEPXHOCThb, 00pa3yoiie
L[WJIMH/IPUUeCKOM NMOBepXHOCTH; LIWIMH/IP; KOHWYecKasi TOBepXHOCTh, 00pa3ytoliue
KOHWYeCKOl TTOBepXHOCTH, KOHYC; cepuuecKast TOBepPXHOCTb.

Pacno3HaBath Tena BpaileHus (LAIMH/P, KOHYC, cdepa v 1ap).

OOBACHATDL CTIOCOOBI TIOTyUeHUsT TeJT Bpall[eHus.

KnaccuduiypoBathk B3auMHOe pacriosioykeHue chepbl U MI0CKOCTH.

OneprpoBaTh MOHITUSIMU: 111aDOBOM CETMEHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; 111apoBOM CJIOM, OCHOBaHWe IIapOBOTO CJIOs, BbICOTA IIAPOBOTO CJIOS;
1IapDOBOU CEKTOP.

Bbruncnste  00bEMBI UM TUIOMIQAM  TIOBEPXHOCTEM Ten  BpallleHus,
reoMeTpUYEeCKUX TeJl C TIpuMeHeHreM (hopmy..

OnepupoBaTh MOHATUSIMU: MHOTOTPaHHKK, BITMCAHHBIM B C)epy U OMMCaHHBIU
okoJio cdepsl; chepa, BiMCaHHasi B MHOTOTPAHHUK WJIU TeJI0 BpalljeHUs.

BBIUNC/IATE COOTHOILIEHUST MeXXAY TUIOLIaZsIMU TOBepXHOCTel U 00béMaMu
MOI00HBIX Te.

N306paxkaTb u3yuaembie (UTYpbl OT DYKU U C TIPUMEHEHHeM IPOCThIX
YepTEKHBIX UHCTPYMEHTOB.

BBINO/MHATE (BBIHOCHBIE) IJIOCKKE UePTeXKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Buz cBepxy, cOOKy, CHH3Y; CTPOUTh CeUeHUs TeJl BpPall[eHHsI.



W3BnekaTb, WHTEpPIPeTUPOBaTb U IpeoOpa3oBbiBaTh MHQPOPMALIMIO O
NIPOCTPAHCTBEHHBIX FeOMeTpUYecKuX (purypax, rpejCTaB/IeHHYIO0 Ha 4yepTe)xax U
PUCYHKax.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBLINOMHATE J€UCTBUSL CIOXKEHWS] BEKTOPOB, BbIYMTAHHS BEKTOPOB U
YMHO)KeHUsI BEKTOpa Ha UMC/I0, 00BbsICHITh, KAKUMH CBOWCTBaMU OHM 00/1a/1at0T.

[TpumeHsITh TTpaBU/IO Mapasienenunesa.

OnepupoBaTh NOHATUSAMU: [€KAPTOBbI KOOPJAVHATHI B IPOCTPAHCTBE, BEKTOP,
MOZy/Ib BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAMHATbl BEKTOPA, YTOJ MeXAY
BEKTOPaMH, CKaJIsIpHOe MpOoU3Be/leHre BeKTOPOB, KOJI/ITMHeapHble U KOMITJIaHApHbIe
BEKTODBI.

HaxoguTb cyMMy BEKTOPOB U TIPOM3BeJieHHEe BEKTOpa Ha YKUCJIO, YOI MEXAY
BEKTOpaMH, CKa/spHOe T[IpOU3Be/leHHe, packKiaJblBaTb BEKTOpP M0 [IBYM
HEeKOJIJIMHeapHbIM BEKTOpaM.

3aziaBaThb IVIOCKOCTb YPaBHEHNEM B [1eKapTOBOM CHUCTeMe KOOpJUHaT.

ITpriMeHATH reoMeTprUeckue (akThl /151 pellieHrsl CTepeoMeTPUUeCKUX 3a/ay,
TNpeAno/arariuxX HeCKO/IbKO I11aroB pelleHus], eC/IU YCI0BUS IPUMeHeHUs 3aaHbl
B SIBHOU (popMe.

Pemarb mpocrelilivie reoMeTpyuueckde 3ajaud Ha TNPUMeHeHUe BEeKTOPHO-
KOOPJMHATHOIO MEeTO/a.

PemaTe 3afjauM Ha [OKa3aTelbCTBO MaTeMaTHMUeCKUMX OTHOLLUEHWHA |
HaXOXKJeH/e reoMeTpUUYeCKUX Be/TMUMH 10 00pa3ijaM WK aJirOpUTMam, IpuMeHsIs
V3BeCTHbIe MeTO/bl [P PeLleHrH CTaHJapPTHBIX MaTeMaTUUeCK1X 3a/au.

[lpyMeHATL TpOCTeMIe TIpOrpaMMHbIe  Cpe/iCTBA UM 3JIEKTPOHHO-
KOMMYHMKAL|MOHHbIE CUCTeMbI [IPU pellleHNH CTepeoMeTpUYeCcKrX 3a/au.

[TpuBOAUTL TIpUMeEpbl MaTeMaTMYEeCKHWX 3aKOHOMEDHOCTeHW B MpUPOJEe U
JKW3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB FeOMeTPHH B UCKYCCTBe.

IIpumeHATh TOyYeHHble 3HAHUSI Ha IpPAKTHKe: aHaJIU3MpOBaTh peasibHbIe
CUTyalluM W TIPMMEHSTb U3yueHHble TOHATHS B TMpoLiecce TOMCKA peLleHus
MaTeMaTHueCcKd CQOpPMY/IMpPOBaHHOW TpobjeMbl, MO/eNUpoBaTh peasbHble
CUTyallMUd Ha S3bIKE TeOMeTpUH, WCC/Ie[0BaTh [IOCTPOEHHbIE MOJENIU C
WCTIO/Tb30BaHKEM reOMeTPUUYeCKUX TIOHSATHM U TeopeM, afrapaTa aaredphbl; peliaTh
TpakTUYeCKue 3a/lauy, CBA3aHHbIe C HAXO0XX/|€HMeM reOMeTpUYeCKUX BeJTMYUH.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJIACC
Ko/muecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/e/ioB U Koutponsusie | TIpakTusueckue (mudpossble)
/m | TeM NporpaMmbl Bcero oOpa3oBaTe/bHbIE
paboThI padoThI
pecypchl
1 BBegieHne B cTepeoMeTpHIO 10
[IpsiMble U MJIOCKOCTU B
) NIPOCTPaHCTBe. 1 1
[TapanienbHOCTb NPSAMBIX U
TJIOCKOCTeN
3 [leprieHAUKYISIPHOCTD 1
MPSIMBIX U TJIOCKOCTEN
4 Yr1p1 MeXAy NpSIMBIMU U 10 1
IIJIOCKOCTSIMU
5 MHororpaHHUKu 11 1
6 OOBEMBI MHOTOI'PaHHUKOB 9 1
I1 :
7 OBTOpEHHe: CeueHus, 4 1
PacCTOSIHUSA U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 c 0

[10 ITIPOI'PAMME




11 K/TACC

Harveronare KosnuecTBo yacos 3/1eKTpoHHbIe
Ne (udposbie)
pas/iesioB M TeM Konrtponbnsle | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ILHbIE
NPOrpaMMblI paboThI padoThI
pecypchbl
Tesa BpaleHus 12
2 OOBéMmBI Ten 5 1
BekTopsbl 1
3 KOOp/JVHATHI B 10 1
MPOCTPAHCTBE
[ToBTOpEHNE,
606 ,
4 000011eHne 7 1
cucTeMaTH3aLys
3HaHUU
OBIIEE KOJTMYECTBO
H 34 3 0

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE

10 KJ/IACC
KoimnyecTrBo yacoB DJIeKTPOHHBIE
Ne Tema ypoka KonTposibHbie | IIpakTHueckue nu@posbie
n/n Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl

OCHOBHbIe TIOHATHS
CTepeoMeTpHH: TOUKa, MpsMasi,
TIJIOCKOCTD, MPOCTPAHCTRO.
[TpaBwsia n306pa>keHUst Ha
pPUCYHKaX: N300pakeHUsI
TIJIOCKOCTEH, TapasuieTbHbIX
NIPSIMBIX (OTPe3KOB), Cepe/iuHbI
oTpe3Ka

ITonsiTHs: IepecekaroLecs
TJIOCKOCTH, TMepeceKarolecs
npsiMasi ¥ IJIOCKOCThb

[ToHATHUA: NTepeceKaroLecs
IIJIOCKOCTH, ITepeceKaroluecs
rpsiMas Y IJI0CKOCThb

3HAKOMCTBO C
MHOTrOTpaHHUKaMH,
1300pakeHre MHOTOTPaHHUKOB
Ha pUCYHKax, Ha
MPOEKIMOHHBIX YepTerKax

HauasnbeHble cBefieHUs 0 KyOe u
nvpamu/ie, X pa3sBépPTKU U




Mogenu. CedueHust
MHOTOI'PaHHUKOB

HauanbHble cBefieHus 0 KybOe U
nMpaMu/ie, UX pa3BePTKU U
mogenu. CeueHust
MHOTOI'PaHHUKOB

IToHsaTHe 00 aKCHMOMAaTUYECKOM
MOCTPOEHUU CTEPEOMETPHU:
AaKCUOMBI CTEPEOMETPUU U
C/IeICTBUS U3 HUX

IToHaTHe 00 aKCHOMaTUYECKOM
MOCTPOEHUU CTEPEOMETPHH:
AaKCHUOMBI CTEPEOMETPUU U
C/IeICTBUS U3 HUX

IToHaTHe 006 aKCHOMAaTUYECKOM
MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHHU U
C/Ie[ICTBUS U3 HUX

10

[ToHsaTHe 00 aKCHOMAaTHUYECKOM
MMOCTPOEHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
C/IeZICTBUS U3 HUX

11

B3aumHoe pacriosnoxeHue
MIPSIMBIX B IPOCTPAHCTBE:
repecekaroluecs,
rapa’sisieJibHble U
CKpellMBaoIIecs TpsiMbie

12

[MapaniesbHOCTh MPSIMBIX U
TIJIOCKOCTeH B MPOCTPaHCTBe:




riapasuiesibHble IpsiMble B
IIPOCTPAHCTBe; Iapasiie/lbHOCThb
TPEX MPAMBIX

HapaJIJIEJILHOCTb MpSAMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE:

13 [TapasnnensHOCTb NPSIMOU 1
IJIOCKOCTH

14 YT/Ibl € COHaIpaB/IeHHbIMU
CTOPOHaMHU

15 Yron mexay npsiMbIMU B
MIPOCTPaHCTBe

16 Yron Mexay NpsAMbIMU B
NIPOCTPaHCTBe

17 [TapasnenbHOCTB NJIOCKOCTEN:
rapa’ijieJibHble IJIOCKOCTH

18 CBoiicTBa napasiienbHbIX
TMJIOCKOCTeN
[Tpocrenmne

19 MPOCTPAHCTBEHHbIE (PUTYPBI HA
TJIOCKOCTH: TeTpasp, Kyo0,
rapasuiesienurie

20 [TocTpoeHue ceueHul

21 [TocTpoeHue ceueHUH
KoHTposipHast paboTa 1o Teme

oy "[IpsiMble ¥ TIJIOCKOCTU B
npocTpaHcTBe. IlapaniensHOCTb
TIPSIMBIX U TIJIOCKOCTeN"

23 [TeprnieHKyISIPHOCTD MPSIMOW




U TJIOCKOCTH:
TrieprieH UKy IsipHbIe TIpsiMble B
MPOCTPaHCTBe

24

ITpsimble napasniensbHble U
NepreHKy/IspHbIe K
IIJIOCKOCTH

25

[TpsiMble napariesibHbIe U
TeprieHJUKy/IsIpHbIe K
IIJIOCKOCTH

26

[Tpy3HaK neprieHIUKYIsIPHOCTH
TIPSIMOM M TJIOCKOCTH

27

[Tpu3sHak nepreH uKy/ISIpHOCTH
NIPSIMOM U TVIOCKOCTH

28

Teopema o nipsmou
TNepreHVKY/ISIPHOU IJIOCKOCTH

29

Teopema o TipsimMoit
NepIieHAUKYISIPHOM TJIOCKOCTH

30

Teopema o nipsimon
NepreH/IMKY/ISIPHOM MJIOCKOCTH

31

[TepnieHAMKYSIP Y HAK/IOHHBIE:
pacCcTosiHue OT TOYKH 0
IIJIOCKOCTH, pacCTOSIHHE OT
MPsIMOM 710 TIJIOCKOCTH

32

[TeprieH MKy /1P ¥ HAK/IOHHBIE:
paccTosiHKe OT TOUKHU [0
IIJIOCKOCTH, PaCCTOSIHUAE OT
MPSIMOU 10 TIJIOCKOCTH

33

[TeprieH UKy SIp ¥ HAKTIOHHbBIE:




paccTosiHUe OT TOUKH /I0
TIJIOCKOCTH, pacCTOSIHUE OT
TMPSIMOH /10 TIJIOCKOCTH

34

[TeprieHAVKY /ISP Y HAKTIOHHBIE:
paccTosiHKe OT TOUKHU [0
TIJIOCKOCTH, pacCTOSIHUE OT
NIPSIMOM [10 IJIOCKOCTH

35

YT/IBl B IPOCTPAHCTBe: yroJj
MeXy IPSIMOM U IJIOCKOCTBIO

36

[IByrpaHHbIN YTroJ, TUHEeNHbIN
yroJ1 ABYTPaHHOTO yI/ia

37

[IByrpaHHbIN yroJ, JTUHeNHbINA
yTroJ1 IByTPaHHOrO yrJja

38

[IepnieHAUKYIAPHOCTD
MJIOCKOCTEN: MPU3HaK
MepreHJMKY/ISIPHOCTU JBYX
TJIOCKOCTeN

39

[leprieHAUKYISIPHOCTD
TJIOCKOCTEM: MPU3HAaK
MepreHAuKY/ISIPHOCTU JBYX
TJIOCKOCTeM

40

[leprieHAUKYISIPHOCTD
IJIOCKOCTEN: MPU3HaK
MepreHAuKY/ISIPHOCTU JBYX
TJIOCKOCTeMN

41

Teopema o Tpéx
TepreHuKyasipax

42

Teopema o Tpéx




repreH Ky aspax

43

Teopema o Tpéx
TepreHuKyIspax

44

KonTponbHas paboTa 1o TeMam
"[TeprieHAUKYNSIPHOCTD TIPSAMBIX
Y T1ocKoCTel" U "YT/bl MeXAy
MPSAMBIMU U TIJIOCKOCTAMU"

45

IToHATHE MHOrOrpaHHUKA,
OCHOBHBIE 3/IeMEHTEI
MHOI'OIDaHHUKA, BBINYKJ/IbIe U
HEBBIIYKJ/Ible MHOIOTDaHHUKW;
pasBépTKa MHOI'OIpaHHUKA

46

[Tpu3ma: n-yrojbHast IpU3Ma;
rpaHu ¥ OCHOBAHUSI TIPH3MBbI;
nipsiMasi ¥ HaKJIOHHAs! TIPU3MBI;
OOKOBast ¥ TIO/THast TIOBEPXHOCTh
TIPU3MBI

47

[Mapannenenurnen,
TMPSIMOYTO/TbHBIN
rapa’suiesieriure]| ¥ ero
CBOMCTBA

48

[Tnpamuza: n-yrosbHas
nMpamMu/ia, rpaHy ¥ OCHOBaHUE
npamu/ibl; O0KoBasi U MosIHast
MOBEePXHOCTb MMUPaMU/IbI;
[paBUIbHAasA U yCeuéHHas
nvpamuza

49

HpaBI/IJIBHbIe MHOI'OrpaHHUKM:
IMOHATHE [MTPAaBU/IBHOI'O




MHOT'OTPaHHUKA; MpaBU/IbHast
Npy3Ma Y MpaBU/IbHAas
nupaMu/ia; paBU/bHas
TpeyroJibHas MpamMuza u
TMIPaBWIBHBIN TeTpas/p; Ky0

50

I[TpeacTaBieHye O TIPaBUIbHBIX
MHOTOTpaHHUKaX: OKTas/ip,
JToZIeKa3/[p U UKOCcasip.

51

CrMMeTpHs B IPOCTPAHCTBeE:
CUMMETPHSI OTHOCUTEJ/ILHO
TOUKH, NIPSIMOM, TJIOCKOCTH.
OneMeHTbl CUMMETPUH B
nvpamMu/ax,
napa’siziesienuresiax,
MPaBUIbHBIX MHOTOTPaHHUKAX

52

BriuuciieHue 371eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JUaroHasy, yribl

53

I[Tnomazb 60KOBOM
MOBEPXHOCTH U TOJTHOU
MOBEPXHOCTH TMPSIMOM TIPH3MBI,
T/10111a/Ib OCHOBaHUH, TeopeMa
0 O0KOBOI TTIOBEPXHOCTH
TIPSIMOI TIPU3MbI

54

[Tnomaas 6okoBoM
TIOBEPXHOCTH U TIOBEPXHOCTH
MPaBUIBLHOM MUPaMUJpI,
TeopeMa O TI7IoIau OOKOBOMH
TOBEPXHOCTH yCeuéHHOU




MUpaMH bl

KoHTponbHast paboTa 1o teme

> "MHororpaHHuku" L
56 [TonsiTve 06 06béMe 1
57 OO6BEM MPaMU/IBI 1
58 OOBEM TTUPAMU/TBI 1
59 OO6BEM MPAMU/IBI 1
60 OOBEM TTUPAMU/IBI 1
61 OO6BEM TPU3MBI 1
62 OOBEM TTPU3MBI 1
63 OO6BEM TIPU3MBI 1
64 KoHTponbHas paboTa 1o teme 1
"O0BEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHMe, 060061IeHIE
65 CHCTeMaTH3al[ys 3HaHUM. 1
[TocTpoeHue ceueHuti B
MHOTOTDaHHHKE
[ToBTOpEHUe, 0600IIeHe
cUcTeMaTH3allys 3HaHU.
BbiuniciieHre pacCTOSIHUM:
66 MeXZy ABYMs TOUKaMH, OT 1
TOYKH /IO TIPSIMOM, OT TOUKH [0
TUIOCKOCTH, MEXY
CKPeIIMBaIOIUMUCS TIPSIMBIMA
67 VToroeast KOHTpoJIbHasi paboTa 1
[ToBTOpEHUe, 00001IIeHE
68 cUCTeMaTH3alus 3HaHUM. 1

BblunciieHue yrioB: Mexy




CKPeIMBAIOIIMMUCS TIPSIMBIMH,
MeXX/ly TPSIMOM U MJIOCKOCTBIO,
JIByTPaHHbIX YIJIOB, YIJIOB
MeXX/1y TJIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 K/TACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpo/ibHEIE
padoThI

IIpakTHyeckue
padoThI

JJIEKTPOHHBIe
nu¢poBbIie
o0pa3oBare/ibHbIE

pecypchbl

Cdepa u 11ap: 1IeHTD,
pajjuyc, quameTp;
T710111a/Ib IOBEPXHOCTH

cdepnl

BsanmHoe pacrionokeHue
cdepbl U MJI0OCKOCTH;
Kacare/bHasi JIOCKOCTb K

cdepe; Tiowab ChHepsI

M306pakeHue cdephl,
111apa Ha M/I0CKOCTH.
CeueHus 11apa

Hunuugpuueckas
TOBEPXHOCTb,
obpa3ytorue
LIWJTUHAPUUECKOU
MOBEPXHOCTH, OCh
LIM/TUH/IPUYeCKOr
MOBEPXHOCTH

LumuHAp: 0OCHOBaHUA U
OoKOBasi IOBEPXHOCTh,
obpa3yroltias ¥ oCh;
110113/l OOKOBOM U
TIOJTHOM TTOBEPXHOCTU




V306paxkeHue LIUIMH/APA
Ha TUI0CKOCTU. Pa3BépTka
uwirHApa. CeueHus
LUIMHAPA (TJIOCKOCTBIO,
rapasuie/;ibHON Win
MepreHAuKY/IsIPHOU OCH
LIWJIMH/PA)

KoHunueckast 1oBepxXHOCTS,
obpa3ytore KOHUUeCKou
MOBEPXHOCTH, OCb U
BepILIMHA KOHUYECKOU
TOBEPXHOCTH

Konyc: ocHoBaHue U
BepIliMHa, oOpa3ytolas U
0Cb; TIJIOaIb OOKOBOM U
TI0JIHOU ITOBEPXHOCTH

Y CceuéHHBIN KOHYC:
obpa3yroIue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N300pakeHre KOHyca Ha
TUIOCKOCTU. Pa3BépTKa
KoHyca. CeueHUs1 KOHyCa
(TI0CKOCTBHO,
rapasie/lbHOu
OCHOBaHHUIO, U
TJIOCKOCTBIO, TIPOXO/SIIeN
yepe3 BeplIVHY)

11

KomOuHaiys e




Bpall|eHus U
MHOT'OTPaHHUKOB

12

MHororpaHHUK,
OTMCaHHBIN 0KO0JIO cepsl;
cdepa, BriMcaHHasi B
MHOTOTPaHHUK WU B TEJIO
BpallleHust

13

ITouartue 06 obbéMe.
OCHOBHBIE CBOUCTBA
00BEMOB TeJl

14

O0BéM LMMH/PA, KOHYyCa

15

OO6BEM 1mapa ¥ TUIoLa/b
ctepnl

16

[Togo6HbIe Tema B
TIPOCTPAHCTBE.
CooTHollIeHust MeXIy
T/IOIIAASTMU
MoBepXHOCTelH, 00bEMaMU
MOZI00HBIX Tej

17

KoHnTpospHast paboTa 1o
TeMaM '"Tesia BpalljeHus" U
"O6bemsl Ten"

18

BexTop Ha I/10CKOCTH U B
TIPOCTPaHCTBe

19

Cno)keHre W BbIUMTaHUE
BEKTOPOB

20

YMHOXeHHe BeKTopa Ha
YUCII0




21

PasnoxxeHue BekTOpa 110
TPEM HeKOMILJIaHaPHbIM
BekTopam. [IpaBuiio
rapasuiesienuriesja

22

Pemenue 3azay,
CBSI3aHHBIX C
NpUMeHeHHeM TpaBuil
JIeiCTBUM C BEKTOpaMH

23

IIpssMoyrosibHas cucrema
KOOpD/ZIMHAT B
TIPOCTPaHCTBe.
Koopaunats! BeKTOpa.
[IpocrTeiiilivie 3a/1auu B
KOOpJUHaTax

24

Yron mexay BeKTOpaMu.
CkasnsipHOe npou3sBe/ieHre
BEKTOPOB

25

BrluriciieHne yriioB Mexzay
MPSAMBIMH U TIJIOCKOCTAMU

26

KooprHaTHO-BEeKTOPHBIM
METO/, TIPY pelleHUH
reoMeTpUUeCKUX 3aJau

27

KonTtponbHast pabora 1o
Teme "BekTopsl u
KOOD/IMHATHI B
MpOCTpaHCTBe"

28

[ToBTOpEHUe, 0600IIeHe
Y CHCTeMaTH3aLusi 3HaHUH.
OcHoBHbIe GUTYPHI,




(akTbl, TEOpEMBbI Kypca
N/IaHUMeTPUHN

[ToBTOpEHME, 0600IIEHNE

29 OcHoBHbIe GUTYPHI,
(akTbl, TEOpEeMbI Kypca
N/IaHUMeTPUHN

M CUCTeMaTU3alusAd 3HAHMIA.

[ToBTOpEHME, 0600IIEHE

30
3ajauu TIaHUMETPUU U

MeTO/Jbl UX pelleHus

U CUCTeMaTU3alusAd 3HAHUI.

[ToBTOpEHME, 06006IIIEHNE

31
3ajauu TIaHUMETPUU U

METObI UX PelIeHUA

U CHUCTeMaTH3alusi 3HAHMI.

[ToBTOpEHMe, 0600IIeHE

32 OcHoBHbIe GUTypHI,
(akThl, TeOpeMbI Kypca
CTepeoMeTpum

Y CHCTeMaTu3alys 3HaHUM.

WTorosast KOHTpOJIbHAs

33
pabora

[ToBTOpeHMe, 060061IeHIE

34 o
H CuCTeMaTu3alisa 3HaHUKU

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34







YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

« MateMaTHKa: airebpa 1 Hauasia MaTeMaTUUeCKOT0 aHaJK3a, TeOMeTpUSI.
I'eometpus, 10-11 knaccel/ AtaHacsiH JI.C., byty3oB B.®., Kagomues C.b. u

Jpyrue, AKiioHepHoe o01ecTBo «M3naTenbcTBo «IIpocBeliieHre»

METOJNYECKUE MATEPUAJIbI V11 YUUTEJIA

I P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

NHTEPHET






