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IIOACHUTEJ/IbBHASA 3AITMCKA

Pabouas mporpamMmMa yueb6Horo kypca «I'eomeTpusi» 6a30BOro ypoBHs /11 00yUaroIMXCst
10 —11 xnaccoB pa3paboraHa Ha ocHOBe defiepa/sbLHOIO IrOCy/IapCTBEHHOTO 0Opa30BaTebHOTO
CTaHZapTa cpefgHero obiero obpa3oBaHusi, C yUETOM COBDPeMEHHBIX MHDOBBIX TpebOBaHMUH,
TIpeJbsIB/IIEMBIX K MaTeMaThyecKoMy 00pa30BaHHIO, M TPAJUIMA POCCUMCKOTO 00Opa3oBaHUS.
Peanmu3anusi  mporpaMMbel  obecrieurdBaeT — OB/IaJileHWe — K/IFOUEBBIMM  KOMIIETEHI[USIMH,
COCTABJISIFOIMMUA OCHOBY [I/II CaMOpa3BUTHS WM HETMPEPBIBHOTO 00pa30BaHMs, I[eJIOCTHOCTh
00IIIeKy/IbTYPHOT'0, INYHOCTHOTO Y TI03HABATE/IbHOTO PA3BUTHSI TMUHOCTH 00YYarOIIIXCS.

OE/IN N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha YpOBHe cpefHero o6iero o6pa3oBaHust
o0yc/ioB/ieHa TPAKTHYeCKOW 3HAYMMOCTBIO MeTarpeJMeTHbIX U TIpeJMETHBIX De3yJ/bTaToB
00OyueHHs] TeOMeTPHH B HallpaB/eHUWH JTMYHOCTHOTO PasBUTHsI 0Oydaromuyxcsi, popMUpoBaHUS
(YHKIMOHAIbHOM MaTeMaTH4eCcKol TPAaMOTHOCTH, HW3y4YeHUsl [PYTruX Y4eOHbIX AUCLWIUIMH.
Pa3BuTre y o0Oyuaromuxcsi TPaBWIBHBIX MPEACTaB/IeHUNA O CYI[HOCTU W TPOUCXOXKIEHUH
reoMeTpUUeCKNX abCTpaKIMid, COOTHOIIIEHUH PeasbHOTO U W/eabHOr0, XapaKTepe OTPaKeHUs!
MaTeMaTU4eCKoW HayKOH sIBJIeHHWH U MPOLIeCCOB PeasibHOr0 MUPA, MeCTe TeOMETPUU B CHUCTEME
HayK ¥ POJIM MaTeMaTHUeCcKOro MO/eJTMPOBAaHUs B HAyyHOM TIO3HAHUM W B TIPAaKTHKe
criocobcTByeT (OpMHPOBAaHMIO HAyyHOTO MHPOBO33pEHMsI Yyuall[UXCs, a TakKKe KauecTB
MBIILIJIEHUs], HeOOXOAUMBIX /151 a/janiTaljil B COBPEMEHHOM 0011jecTBe.

CeomeTpusi sBisieTcsi OofHMM M3 0a30BBIX TIPeJMETOB Ha YpPOBHe cpejHero obiiero
obpa3oBaHMs, Tak Kak oOecrieuyrBaeT BO3MO)KHOCTh M3y4YeHHUsS] KaK [JUCLIMTUIMH eCTeCTBEeHHO-
Hay4YHOW HarpaB/IeHHOCTH, TaK U TYMaHUTAapHOM.

Jlornueckoe MbliuieHWe, (OpMUPyeMOe TP M3y4YeHHUH OOYYarOIMMUCS TTOHSATHUIHBIX
OCHOB TEOMETPHUM U TIOCTPOEHHH LIETIOUYKU JIOTUYECKUX YTBEPXKIEHWH B XOfe PpelleHUs
reOMeTPUYECKUX 3a7lay, yMeHWe BBIJBUTaTb W OIPOBEpPraTh THUIOTe3bl HENOCPeACTBEHHO
VICTIO/IB3YIOTCSl TIPU PelleHUM 3a/jau ecTeCTBeHHO-HayuHOro IJMK/a, B YaCTHOCTH M3 Kypca
bU3UKHU.

YMeHHe OpHEHTHpPOBAThCS B TPOCTPAHCTBE WIpaeT CYIIeCTBEHHYIO pOJb BO BCEX
obnacTsax AeATeNbHOCTH uesnoBeka. OpHeHTAlLMsi uesioBeKa BO BpeMEeHHM U TPOCTPaHCTBE —
HeoOXOoZMOe YC/IOBHE €ero COLMATBbHOTO ObITHs, (hOpMa OTpa)keHWsi OKPY’KAaloIlero Mupa,
yC/OBHE  YCIElUHOTO TIO3HaHWs U aKTUBHOTO  TpeoOpa3oBaHUsl  JeHCTBUTEILHOCTH.
OrmnepupoBaHye TIPOCTPAaHCTBEHHBIMU 00pa3amu 00beJMHSIeT pa3Hble BU/bI YUeOHOU U TPY/J0BOM
JeATeIbHOCTH, SIBJISIETCS OJHUM W3 TMPO(EeCCHOHANbHO Ba)XKHBIX KAuecTB, IMO3TOMY aKTyalbHa
3a7laya (opMHpOBaHUsl Yy 00YYaroUXCsl NMPOCTPAHCTBEHHOTO MBIIIEHNS! KaK Pa3sHOBHUAHOCTH
00pa3sHOTro MBbIIIZIEHUs] — CYL[eCTBEHHOTO KOMIIOHEHTa B TIOATOTOBKe K TPaKTUYeCKOU
ZiesTeIbHOCTH TI0 MHOTMM HarlpaB/ieHUsIM.

Llesib ocBOEHMS MporpaMMbl yueOHOTO Kypca «['eomeTpuisi» Ha 6a30BOM ypOBHe 00yUeHUst
— o0mjeobpa3oBaTesibHOEe M OOITEKY/IbTYPHOE pa3BUTHE OOYYarOL[UXCs udepe3 obecrieueHue
BO3MO>KHOCTH TIPUOOPETEeHUs] U WCITIO/Ib30BaHUSI CUCTEMAaTHYeCKUX TeOMEeTPUUeCKUX 3HaHWH U
JeWCTBUHN, CITeLM(PUUHBIX TeOMETPHH, BO3MOXKHOCTH YCITEIITHOTO TIPO/I0/DKeHNsT 00pa30oBaHus TI0
CIIeLMaIbHOCTSIM, He CBSI3aHHBIM C MPUKJIaJHBIM UCTIOIb30BaHUEM IeOMeTPUH.



[Tporpamma 10 reoMeTpud Ha 0a30BOM YpOBHe TpeAHAa3HaueHa i OOydarommxcs
CpefHell IIKOJbl, HE MCIMBITHIBABIIMX 3HAUMTE/bHBIX 3aTPy/JHEHUWM HAa YPOBHE OCHOBHOI'O
obmiero obpasoBaHus. Takum o6pa3oM, oOyuaroliecss Ha 6a30BOM YPOBHE [JOJDKHBI OCBOWTh
o01re MaTeMaTUueCcKue YMeHUsl, CBsi3aHHbIe CO crieliu(puKoii reoMeTpurd U HeoOXouMble /ISt
)KU3HU B COBpeMeHHOM o0i11iecTBe. Kpome 3TOro, OHM UMeIOT BO3MOKHOCTh U3yUUTh reOMeTpPHUI0
6osiee rybOKO, €C/iu B Jja/ibHeMIIeM BO3SHUKHET He0OX0IUMOCTh B TeOMETPHUUeCKHX 3HaHUsIX B
ripodeCcCMOHA/ILHOM JIesiTeTbHOCTH.

HocTwkeHue 1€/ OCBOEHUS MPOrpaMMbl 00eCIieurBaeTCsi pellieHHeM COOTBETCTBYIOIIUX
3agau. [IpropuUTeTHBIMY 3aJjJauaM¥ OCBOeHUs Kypca «I'eoMeTpun» Ha 6a3oBom ypoBHe B 10—11
KJlaccax sIBJISIOTCS:

* (QopmupoBaHue TIpe/iCTaB/leHUs] O TeOMeTPUM KaK YaCTM MHDPOBOW KYyJ/bTYphbl M

0CO3HaHHe eé B3aMMOCBSI3U C OKPY>KaloLUM MUDPOM;
* (QopmupoBaHue TIpe/CTaB/ieHUss O MHOTOTpDaHHMKAX M TejaX BpallleHusi Kak o
BaXHEUIINX MaTeMaTUYeCKUX MOJIe/siX, T03BOJISOIINX OMMUCHIBaTh U U3ydaTh pa3Hble
SIBJIEHUST OKPY>KaloL[ero MUpa;

* (opmupoBaHHe yMeHHUSI PACIlO3HABATbH Ha UepTeXKaxX, MOJE/SX W B peajlbHOM MHUpe
MHOTOTPaHHWKH U TeJla BpallleHus;

* OB/3JieHHMe MeTO/aMM pelleHus 3ajau Ha TIOCTPOeHWs Ha U300pakeHUsIX
MPOCTPAHCTBEHHBIX (HUTYP;

¢ (opMupoBaHUe yMeHUsI OTepUpPOBaThb OCHOBHBIMHU TOHSATHSIMA O MHOTOTPaHHMKax U
TeJiaX BpallleHHUs ¥ UX OCHOBHBIMU CBOMCTBaMU;

® OB/a/leHHe aJrOPUTMaMH pellieHUs] OCHOBHBIX THUIOB 3a/ay; (hopMUpOBaHWe yMeHUsI
TIPOBO/IUTh ~ HECJIOKHBbIe  JI0Ka3aTe/lbHble  pacCyK[JeHWss B  XOfe  pelleHus
CTepeoMeTPUUeCKHX 3a/lau U 3a/lau C TIPAKTUUeCKUM CO/IepKaHUeM;

® pa3BUTHE UHTE/UIEKTYyaJbHBIX M TBOPUECKUX CITOCOOHOCTeH  0O0ydJaroluxcs,
N03HaBaTe/bHOM aKTUBHOCTH, UCC/Ie[J0BaTe/IbCKUX YMEHUH, KPUTUUHOCTH MBILILJIEHHUST;

* (QopmupoBaHue (YHKLMOHAIBHONW I'PaMOTHOCTH, pelleBaHTHOW TIeOMeTpUM: yMeHHe
pacro3HaBaTh MPOSIBJIEHUsI TeOMeTPUUYeCKUX TIOHSITUH, 00BEKTOB Y 3aKOHOMEPHOCTel B
peasbHbIX JKU3HEHHBIX CHUTyalUsX W TIPU M3yUeHUU APYTUX yueOHBIX TIPeJMeTOB,
MpPOSIB/IEHUs] 3aBUCHMMOCTel UM 3aKOHOMepHOCTeM, (opMy/uMpoBaTh KX Ha SI3bIKe
reOMeTpUM W CO3/jaBaTh TeOMeTpUYecKhue MOJe/id, TIPUMEHSTb OCBOEHHBIN
reOMeTpUUeCKWi ammapaT [ pellleHHuss TPaKTUKO-OpPUeHTHPOBAaHHBIX  3ajad,
WHTEPNPeTHUPOBATh U OL[eHUBATh TIOJTyYeHHbIE Pe3y/IbTaThl.

OTnrunTeIbHONM 0COOEHHOCTBIO TIPOTPaMMBI SIBJISIETCS] BK/TFOUEHHe B KYPC CTePeOMeTPUH
B Hauajle ero u3yueHUs 3a/ay, pellaeMblX Ha YPOBHe WHTYUTHMBHOIO TIO3HAHUS, U
orpeZie/IEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ, HUMH, YTO CIOCOOCTBYIOT pPa3BUTHIO
JIOTUUECKOTO ¥ TPOCTPAHCTBEHHOTO MBILIEHUS, CTUMY/MPYeT TpOTeKaHWe WHTYHUTUBHBIX
TIPOLIeCCOB, MOTUBUPYET K Jla/IbHeHIlIeMy U3yueHHI0 MpeiMeTa.

[MpeamnoureHue OTAAETCS HAr/S[HO-KOHCTPYKTUBHOMY MeToAy OOyueHWs, TO eCThb
TeopeTUyeckre 3HAHHS WUMEIT B CBOEH OCHOBE UYBCTBEHHOCTh TpeJIMEeTHO-TIPaKTHUYeCKOU
JeITeTbHOCTH. Pa3BUTHe TIPOCTPAHCTBEHHBIX TIPEJCTaB/IeHUA Yy yualuxcsa B Kypce
CTepeoMeTPUH TIPOBOJIUTCS 3a CUET pellleHHs 3aiau Ha CO37aHue TIPOCTPAaHCTBEHHBIX 00pa3oB M
3a7lay Ha OIepUpOBaHHe TPOCTPAaHCTBeHHbIMU obOpa3amu. Co3maHue obOpa3a TIPOBOAWTCS C
OTIOpOi Ha HarJIsIAHOCTb, a OrleprupoBaHue 00pa3oM — B YC/IOBUSIX OTB/I€UEHHsI OT HarjsiIHOCTH,
MBIC/IEHHOT'O M3MeHeHUsI er0 UCXOHOTO COZlep>KaHusl.



OcHOBHbIE  cozep)kaTesibHble JMHMU Kypca «['eomerpum» B 10-11 Kjaccax:
«MHororpaHHuKW», «IIpsiMble ¥ IIJIOCKOCTU B IPOCTPAHCTBe», «Tesa BpaljeHus», «BekTopsl 1
KOOpJMHATHI B IIPOCTpaHCTBe». DopMHUpoBaHUe JIOTUYECKUX YMEHUM pacripefienisieTcs He TOJIbKO
10 Cojiep>KaTe/bHbIM JIMHUSM, HO W TI0 TrofiaM oOydyeHUs] Ha YDOBHe CpeJHero o0Iiero
obpa3oBaHwUs.

CopepkaHve 00pa3oBaHHMsl, COOTBETCTBYIOIee IIpeJMETHBIM pe3y/bTaTaM OCBOEHUS
paboueii MporpamMmmel, pacrpeie/IéHHbIM T10 ToAaM 00yueHHsl, CTPYKTYPUPOBAaHO TaKUM 0Opa3om,
yroObl  OBJaJileHHe TIeoOMeTPUYeCKHMHM TOHSTHSAMH U HaBbIKAMU  OCYIIeCTBIISIOCH
TIOC/IeIOBaTeIbHO M TIOCTYTIAaTeNbHO, C COO/IO/IeHreM TIPUHLIMIIA TIPeeMCTBEHHOCTH, UTOOBI
HOBBIe 3HaHUS BK/TFOUA/TUCh B OOIIYI0 CUCTEMY TeOMeTPUUeCKHUX Tpe/ICTaB/IeHHI 00yJaromuxcs,
pacmmpsisi ¥ yriy0ssist eé, 00pa3yst IpOYHbIe MHOXKeCTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpur oTBOAUTCS 2 yaca B Hefento B 10 Knacce v 1 yac B Hezienmro B 11
KJ1acce, Bcero 3a /iBa roga obyuenus - 102 yue6HbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMbIe U NMJIOCKOCTH B NPOCTPaHCTBe

OcCHOBHbIe MOHATHA CcTepeoMeTpyu. Touka, NpsiMasi, TVIOCKOCTb, NPOCTPaHCTBO. [ToHsATHE
06 akcMOMaTHYeCKOM TIOCTPOEHUY CTePeOMEeTPUM: aKCHOMbI CTePeOMETPHUU U CIe[ICTBUS U3 HUX.

B3anMHoe pacriosnioxeHue MpsIMbIX B TIPOCTPAHCTBe: IepeceKarollyecs, napasisieibHble 1
CKpelMBaoLuecss TmpsMble. [lapa/uielbHOCTb TNPSMBIX W IJIOCKOCTEH B TPOCTPAHCTBE:
rapasuie/ibHble TpsIMble B IIPOCTPaHCTBe; Iapa/ljle/IbHOCTh TPEX NPsSMBIX; IapaslenbHOCTb
NpSIMOM M TIJIOCKOCTH. YTJ/Ibl C COHAIpaB/JIeHHbIMU CTOPDOHaMH; YroJl MeXAy INpsSMbIMU B
npoctpaHcTBe.  IlapanienbHOCTH  MJIOCKOCTEM: — mapasulenbHble  TUIOCKOCTH;  CBOMCTBa
napa’siie/ibHbIX TI0cKocTel. [IpocTelilirie NpoCcTpaHCTBEHHbIE (PUTYPhI Ha MJIOCKOCTH: TETPas/p,
Ky0, raparenenure/j; TOCTPOEHUEe CeYeHU.

[TeprieHAVKY/ISAPDHOCTh MPSIMOM U IJIOCKOCTU:  IepIeHAUKY/sSpHble IpsMble B
NIPOCTPAHCTBe, TpsIMble Tapajje/ibHble W [epleHAUKY/spHble K IUIOCKOCTH, TIpU3HaK
MeprneHJUKYASIPHOCTA TIPSIMOM U TIJIOCKOCTH, TeopeMa O TMpAMOW TMephneHAUKYISIpPHOU
IIJIOCKOCTU. YT/bl B MPOCTPAHCTBE: yroJ MeXAY IPSIMOM U TUIOCKOCTHIO; ABYTPAaHHBIM YTOJI,
JIMHEUHBIN yro/ ABYrpaHHOro yria. IleprneHAMVKY/Sp ¥ HaK/JIOHHBIE: PACCTOSIHUE OT TOUKU /10
IJIOCKOCTH, pAacCTOsSIHMe OT MPsSMOM [0 TUIOCKOCTH, NPOeKLusl (GUrypbl Ha IJIOCKOCTb.
[TeprieHVKyISIPHOCTD TJIOCKOCTEN: TIPU3HAK MepreHAUKY/IIPHOCTH JBYX MIocKocTel. Teopema
0 TPEX mepreHAuKyasapax.

MHoOrorpaHHuKu

[ToHATME MHOrOrpaHHMKA, OCHOBHbIe 5/IeMEHTbl MHOTOIpaHHMKA, BBINIyK/ble U
HeBbIMYyK/Ible MHOTOTPaHHUKHY; pa3BépTKa MHOrOrpaHHUKa. [Ipusma: n-yrospHasi npusma; rpaHu
Y OCHOBAHWsI TIPU3MBI; TIPSIMasi ¥ HaKJIOHHAsE IPU3MbI; OOKOBasi ¥ MOJTHAst [IOBEPXHOCTh TPU3MBI.
[Tapannenenunes, NpsAMOYTOJIbHBIN Iapasjesenures; U ero cpoicrea. Ilupamuga: n-yrospHas
nupamMm/ia, TpaHW W OCHOBaHMWe NUpaMu/bl; OOKOBas U T0JiHAsi TIOBEPXHOCTh MHPaMU/[bI;
NpaBWIbHasi M yCeuéHHasi NOHWpaMuZd. OJeMeHTbl Mpu3Mbl W nupamuzbl. [IpaBubHbIE
MHOTOIPaHHMKM: TOHATHe TNPaBUIbHOIO MHOIOIpaHHMKA; MpaBW/IbHAas MpU3Ma U MpaBU/IbHAs
NMpaMuy/ia; MpaBU/bHAs TPeyrosbHas MUpamMu/a U MpaBUIbHBIN TeTpasp; Ky0. IlpescraBienue
O MpaBWIbHBIX MHOIOTDaHHUKaxX: OKTas3Zp, AojeKasgp M uKocasap. CeueHMs NpU3Mbl U
MpaMH/ibI.

CruMMeTpUs B NPOCTPAHCTBE: CHMMETPUS OTHOCHUTE/bHO TOYKH, IPSIMOW, TJIOCKOCTH.
OrneMeHThbl CHMMeTPUM B NMpaMK/iax, rapassesenurezax, NpaBUIbHbIX MHOIOIPaHHHKAX.

BeIuric/ieHre 371eMeHTOB MHOTOTPAHHUKOB: Pé0pa, AraroHaau, yriel ILiomaas 60KoBoi
MOBEPXHOCTM M TOJHOM TOBEPXHOCTH MPSIMOM MPU3MBbI, IJIOL[aZlb OCHOBAHWI, Teopema O
OOKOBOU TOBEPXHOCTH TPSIMOM TpU3MbL. Ilnommiags GOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTH
NpaBW/IbHOM TMUpamMH/bl, TeopeMa O IUIOLQ/M yceuéHHOU mnupamu/pl. [ToHsTHe 06 00BEME.
OO6BEM MMpaMU/Ibl, IPU3MBI.

[TogobHele Tema B mpocTpaHcTBe. COOTHOIIEHWS MeXYy TUIOMIAJsIMUA TTOBEPXHOCTeH,
00bEMaMU MO/I0OHBIX TeJl.



11 K/TIACC

Tesa BpaleHust

LunvHapuueckasi TOBEPXHOCTb, 00pa3yroljue LUIMHAPUUeCKOW TOBepPXHOCTH, OCh
LWIMH/IPUUeCKOU roBepxHOCTH. LIWmuHAp: ocHOBaHMsI 1 OOKOBasi MOBEPXHOCTh, 0Opa3sytoiias u
0Cb; TI/IOI[a/Ib O0KOBOM U TMOTHOM TTIOBEPXHOCTH.

KoHnyeckasi 1oBepXHOCTb, 0Opasyloliye KOHMUYEeCKOH IOBEPXHOCTH, OCb M BepIIMHA
KOHWYeCKOW ToBepxHOCTH. KoHycC: ocHOBaHMe M BepllvHa, OOpasyloiias W OCh; TUIOLIAb
OOKOBOW W TIOJIHOW TIOBEPXHOCTH. YCEeUéHHBIN KOHYC: 00pasyrole M BBICOTA; OCHOBAHUS U
OoKOBasi IOBEPXHOCTb.

Cdepa u map: LeHTp, pafulyC, AuWameTp; ILIOLIaJb TOBEPXHOCTU cdeprl. B3aumHoe
pacronoxeHue chepsl ¥ IVIOCKOCTH; KacaTe/lbHas TVIOCKOCTh K cepe; miowab chepsl.

V306paskeHue Tesl BpallleHUsl Ha MJI0OCKOCTH. Pa3BépTKa LU/IMH/Pa U KOHYCa.

Kom6uHaimy Tes BpaljeHus: U MHOIOIPaHHUKOB. MHOrOrpaHHMK, OMMCAHHBIA OKOJIO
cepsl; cepa, BMCaHHasi B MHOTOIPaHHUK, U/IU TeJI0 BpallleHusl.

[Tonsitue 06 o6béme. OcHOBHbIEe cBoiicTBa 00bEéMOB Tesn. Teopema 00 o00béme
NPSIMOYTO/IBHOTO TIapasiesienumnesa u ciaectBusi u3 Heé. OO0béM mUIMHApa, KoHyca. OO0BEM
11apa 1 mioujazib chepsl.

[TogoOHble Tema B mpocTpaHcTBe. COOTHOILEHUST MeXYy TUIOMIAJSIMUA TTIOBEPXHOCTeH,
00bEMaMH MOI0OHBIX TeJl.

Ceuenuss uWaMHApa (MapainiesibHO W TepreHJUKY/ISIPHO OCH), CeueHusl KOHyca
(mapasuteslbHOE OCHOBaHMIO U NPOXO/slliee yepe3 BeplIMHY), CeueHUs liapa.

BeKkToOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MyI0OCKOCTH U B IpocTpaHcTBe. C/10)KeHHWe U BbIUMTaHue BeKTOPOB. Y MHOXKeHHe
BeKTOpa Ha uuc/i0. PasnoxeHue BeKTopa MO TpPEM HeEKOMILIaHapHbIM BekTopaMm. IlpaBuio
napasuienenunesia. Pemenue 3aay, CBsI3aHHBIX C IPUMEHeHHEM TpaBWI [1eMCTBUM C BEKTOPaMHU.
[TpsmoyronbHasg cuctema KoopauvHaT B mnpocTtpaHcTBe. Koopaunatsl BekTopa. Ilpocreiiive
3a/jlaud B KOOpJMHaTax. Yrojq Mexay BekTopamu. CkansipHOe NpOU3BeJeHHe BeKTODOB.
Bbruniciienne yrioB Mexzay MpsIMBIMA U TJIOCKOCTSIMHA. KOOpZMHATHO-BEKTOPHBIM MeTOJ, MpHy
pellleHnY reOMeTpUYeCcKHUX 3aziau.



IVIAHUPYEMBIE PE3YJ/IbTATBI
JINHHOCTHBIE PE3YJ/IbTATDBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHUSI TPOTpaMMbl yueOHOro TpeaMera «MareMaTHKa»
XapaKTepU3yHOTC:

I'paxpaHckoe BoCcCIMTaHUE:

Cc(OPMHUPOBAHHOCTLIO TPAXK/JAHCKOW TO3WIMK  OOyuaromierocss Kak akKTHMBHOTO |
OTBETCTBEHHOT'O YjieHa POCCHMCKOro OO0IecTBa, MpeJCcTaB/eHeM O MaTeMaTHUYeCKHUX OCHOBax
(YHKLMOHUPOBaHUsSI PA3/IMUHBIX CTPYKTYP, SIB/IeHWM, TMpPOLeJyp TPaXkJaHCKOTro oOIecTBa
(BbIOOpBI, OMPOCHI W TIP.), YMEHHWEM B3aUMO/I€HCTBOBATh C COLMAJbHBIMU WHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKLIMSMU U Ha3HaYeHUEM.

IlaTpuoTHUecKoe BOCIMTAHHE:

c(hOpMHPOBAHHOCTBIO POCCUUCKON I'Pa’K/]aHCKOW WJIeHTUYHOCTH, YBa)KeHHUsI K MPOIIOMY
Y HacTOsILLIeMY pPOCCHMHCKOM MaTeMaTWKH, LIeHHOCTHBIM OTHOIIEHHeM K [JOCTWKEHUSIM
POCCUMCKUX MaTeMaTMKOB M POCCHMCKOM MaTeMaTUUeCKOW LIKOJbl, K HCIOIb30BaHUKD STHUX
JOCTY)KEHUM B IPYyTrUX HayKaX, TeXHOIOTUSIX, chepax SKOHOMUKH.

JlyX0BHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHWEM [YXOBHBIX 1|eHHOCTeH pOCCHMMCKOro Hapoja; ChHOpMHUPOBAaHHOCTbHIO
HPAaBCTBEHHOI'O CO3HAHMS], 3TUYECKOT0 MOBEJIeHHs], CBA3aHHOIO C MPaKTUYeCKUM MpHUMeHeHUueM
JOCTV)KEHUM HayKU U [1eTellbHOCTbI0 YUYEHOr0; OCO3HAaHWEM JIMYHOTO BK/IaZa B MOCTPOeHHe
yCTOWUYMBOTO OyyIiiero.

JcTeTHuYecKoe BOCIIUTaHHe:

3CTeTUYECKMM  OTHOLIeHWeM K MHWpY, BK/IHOYas 3CTeTHKY  MaTeMaTH4eCKUX
3aKOHOMEpPHOCTel, OOBEeKTOB, 3ajiau, peIleHrd, PpacCy)KAeHWH; BOCIPUMMYHMBOCTRIO K
MaTeMaTUUeCKUM acIieKTaM pas3/InyHbIX BU/I0B UCKYCCTBaA.

dusnueckoe BOCIUTaHHE:

c()OpMHPOBAHHOCTBIO yMeHUs] TPUMEHSITb MaTeMaTHYeCKHe 3HaHUsl B MHTepecax
310poBOro U Oe3oracHoro obpasza >XM3HU, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY 370POBbIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBINA PEKUM 3aHSITHH W OT/bIXa, pery/spHas (usnueckas
aKTUBHOCTD); (DM3UUeCKOTr0 COBEpIIeHCTBOBAHUS, MPHU 3aHSTUSIX CIIOPTHMBHO-03/]0POBUTE/ILHOM
J1esITe/IbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHWEM IIeHHOCTU TPY/O0JI00s; UHTePeCcOM K Pa3/TUuHBbIM
cepam mpodeccroHaTbHON [esTe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U e€ TPU/IoXKeHHUsIMHU,
yMeHHeM COBepIIaTh OCO3HAHHBIN BLIOOP OyAylleil mpodeccuu U peanr30BbIBaTh COOCTBEHHbIE
)KU3HEeHHbIe T7IaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHuecKoMy 0O0pa3oBaHUI0 U
camMo00pa30BaHUI0 Ha TMPOTSHKEHWW BCEM JKW3HH; TOTOBHOCTBIO K AKTMBHOMY Y4YacTHIO B
pellieHNM MPaKTUYeCKUX 3a/lauy MaTeMaTHyecKou HarpaBJIeHHOCTH.

JKO/IOrHYecKoe BOCIIUTaHUe:

c(hOpMHPOBAHHOCTBIO 3KOJIOTUUYECKOW KYJbTYyPbl, TOHUMaHUEM BJIMSHHS COLIMATbHO-
9KOHOMHYECKUX IIPOLIeCCOB Ha COCTOSIHME TNPHUPOJHOW Y COLMaNbHOW Cpefibl, OCO3HaHHEeM
r7100abHOTO  XapakTepa  JKOJOTUYeCKWX TMpobsieM; OpHWeHTaluell Ha TpUMeHeHHue
MaTeMaTHUeCKUX 3HaHWM [jisi pellieHUs 3a/au B 00s1aCTU OKpYy»Karolljeil cpefibl, TJIaHUPOBaHUS
MOCTYIIKOB M OL[€EHKH MX BO3MOXXHBIX MOC/Ie/|CTBUH /IJIs1 OKPY>KatoILlel Cpejibl.

IleHHOCTH HAYYHOT0 MO3HAHMSA: _



C()OPMHPOBAHHOCTbI0 MHUPOBO33DEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKU U OOIeCTBEHHOW MPAKTUKU, IOHMMaHWEeM MaTeMaTH4eCcKol HayKH Kak cepbl
yesI0OBeUeCKO! JleTe/IbHOCTH, 3TaloB eé pa3BUTHSl U 3HAUMMOCTH [i/Isl pa3BUTHS LIMBUIM3ALINY;
OBJIa/IeHUeM $I3bIKOM MaTeMaTMK{W M MaTeMaTHUeCKOW Ky/JIbTypoW KakK CpeJICTBOM TO3HaHUsI
MHDQ; TOTOBHOCTBIO OCYILECTB/ISATH TPOEKTHYID U MCC/Ie[0BaTelbCKyH [1eATelbHOCTh
VH/IMBU/Ya/IbHO U B TPYIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpemMeTHbIe pe3y/IbTaThl OCBOEHHS ITPOrPaMMbl yueOHOTO rpeMeTa «MaremaTrka»
XapaKTepPU3YIOTCS ~ OBJIa/leHMeM  YHUBEDPCAJbHBIMKM  NO3HA8ame/nabHbIMU  OelicmeusiMu,
YHUBEPCA/bHbIMU ~ KOMMYHUKAMUBHbIMU  OelicmeusiMu, — YHUBepCA/bHbIMU  pe2ysimueHbIMU
Oeticmausimu.

1) YHueepcanbHble no3HasamenbHble delicmausi, obecneyusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX npoyeccos8 obyuaroujuxcsi (oceoeHue Memooo8 NO3HAHUSL OKPYXHCcarowje2o mupd;
npumeHeHue /102u4ecKux, ucciedosamenbCKux onepayuli, ymeHutl pabomams ¢ uHpopmayueti).

Ba3oBble 1oruuecKue JeicTBHA:

® BbISIB/SATH M XapaKTePHU30BaTh CYIeCTBEHHbIe MPU3HAKM MaTeMaTHUeCKNX OOBEKTOB,
TIOHSITUM, OTHOIIEHWUH MeXy TIOHSTHSIMH; (OPMYJ/TUPOBAThH OIpee/ieHusl TTOHSTHIA;
yCTaHaB/IMBaTh CYIIeCTBEHHbIN TIPU3HAK KIaCCU(UKALIUKM, OCHOBAHUS Ayisi 000011eH st
Y CPaBHEHWsI, KpUTEPHUU TIPOBOIUMOT'O aHA/N3a;

®  BOCIIPUHUMATh, (YOPMYIHMPOBaTh U NPeoOpa3oBLIBATh CY)K/EHUS: YTBepAUTebHbIe U
OTpHLiaTe/bHbIe, eIMHUYHbIE, YaCTHBIE U 00I1I1e; YC/IOBHBIE;

®  BbISAB/ISITH MaTeMaTHUeCcKHe 3aKOHOMEePHOCTH, B3aMMOCBSI31 M ITPOTUBOpeuns B (hakTax,
JAHHBIX, HAOMIOJEHUSIX W YTBEP)KIEHUSX; Tpe/jiaratb KPUTEPUH [Jisi BBISBIEHUS
3aKOHOMEPHOCTeN U NIPOTUBOPeUYnH;

® [efiaThb BBIBOJBI C WCIIO/Ib30BAaHHMEM 3aKOHOB JIOTHKH, /1€AYKTUBHBIX U WHYKTHBHBIX
YMO3aK/TFOUeHUH, YMO3aK/TFOUeHHI TI0 aHaIOTHH;

® TIPOBOJWTH CAMOCTOSITE/IHO [JOKa3aTe/bCTBA MAaTeMAaTUUYeCKUX YTBEPKAEHHUH (TIpsiMble
U OT TIPOTUBHOIO), BbICTPAWBaTb apryMeHTallMlo, T[IpUBOJUTb TIPUMepbl U
KOHTPITPUMephl; 000CHOBBIBaTh COOCTBEHHBIE CY)K/I€HUsI U BHIBOZBI;

* BpIOMpaTh Crocob pelieHUst yueOHOM 3a/jauv (CpaBHMBATh HECKOJBKO BapHaHTOB
periieHus], BBIOMpaTh Hanbosee MOAXOAMIMI C YIETOM CaMOCTOSITESTBHO BbI/IeIeHHBIX
KpUTEepUEB).

Ba3zoBsble ucciejoBaTe/IbCKHe JeHCTBUS:

® CTO/Mb30BaTh  BOTIPOCHI  KAaK  MCC/IEOBATeNbCKUM ~ MHCTPYMEHT  [TO3HAHUS;
(opMyTUpOBaTh BOMPOCHI, (PMKCHPYIOIIMEe TIPOTUBOPeUre, podieMy, yCTaHaB/IUBATh
UCKOMOe U JaHHOe, (OpMHpOBaThb TMIIOTe3y, apryMeHTHPOBaThb CBOHO TIO3HULMIO,
MHEeHHUe;

® [IPOBOJWTH CAMOCTOSTE/ILHO CIVIAHUPOBAHHBIA SKCTIePUMEHT, HCC/e/JoOBaHUe TI0
YCTaHOB/IEHUIO OCOOEHHOCTell MaTeMaTHuecKoro oOBeKTa, sB/IeHWs, Tporiecca,
BBISIBJIEHUIO 3aBUCUMOCTelN MeXy 00beKTaMu, sIB/IeHUsSIMH, TIPOLIeCCaMu;

®  CaMOCTOATeNbHO (OpPMy/IUpoBaTh 0000IEHWS W  BBIBOJALI TI0  pe3y/bTaTaM
TIpOBeJEHHOTO HaOJTI0/IeHNs, UCC/Ie[JOBaHNsI, OLIEHUBATh JI0CTOBEPHOCTh TMOTyYeHHBIX
pe3y/IbTaTOB, BLIBOJIOB ¥ 0000IIIeHMI;



MPOTHO3MPOBATE BO3MO>KHO€E pa3BUTHE IMPOLjeCCd, a TaK)XKe BbIABUT'dTh IIPEAIO/I0KEeHUA
0 ero pa3BUTHH B HOBBLIX YCJ/IOBUSAX.

Pa6ora c undopmanueii:

BBISIB/ISTH Ae(UIUTBI UHPOPMAIUK, JaHHBIX, HEOOXOJUMBIX /ISl OTBETa Ha BOIIPOC U
[UIs1 pellieHust 3a/iaui;

BbIOMpaTh MHGOPMAaLMI0 W3 WCTOYHMKOB pas3IMUHbIX THUIIOB, aHaJM3UPOBaTh,
CHCTeMaTU3UpOBaTh U WHTEPIIPeTUPOBaTh MH(OPMALMIO Pa3IMuHbIX BUOB U (hopm
TIpe/iCTaB/IeHNS];

CTPYKTYpPUPOBaTh MH(OpPMALMIO, TIPeACTaBIsATE €& B  Pa3MMuHbIX  (opMax,
WITFOCTPUPOBATh rpaduuecKy;

OLIeHMBAaTb HaZE&XHOCTb MHGOPMALMM [0 CaMOCTOSTeNbHO C(OPMYIHPOBaHHBIM
KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom chopmupo8aHHOCMb
COYUAIbHbIX HABbIKOB 0OYUArOUWUXCH.
Oomugenue:

BOCIIPUHUMATh U (DOPMY/IMUPOBATH CYK/IE€HUSI B COOTBETCTBUU C yCJIOBUSMH W LIeJISIMA
o0IIleHus; $ICHO, TOYHO, TPAaMOTHO BBHIp@XaTh CBOK) TOYKY 3DEHUSI B YCTHBIX U
MIMCbMEHHbBIX TeKCTax, /laBaTh MOSICHEHUS 110 XO/y pelleHUs 3a/laud, KOMMeHTHPOBaTh
TIOJTyYeHHbIN pe3y/bTar;

B X07le 00CYy)X/IeHHUs1 3aJ]aBaTh BOIIPOCHI TI0 CYIIEeCTBY 00CY>KJaeMoi TeMbl, TPO0/IeMBl,
pelllaeMOM  3a/laud, BBICKa3biBaTh WJieW, HalleJieHHble Ha TIOMCK pelleHus;
COTIOCTAaB/IATh CBOU CYXKAEHHUSI C CY)KIEHUsMH JPYruX Y4YaCTHHUKOB /IMaJora,
oOHapy’KuBaTh pa3/Mure U CXO/CTBO MO3UIUM; B KOPPEKTHOM dopme (GopMyIMpoBaTh
pa3HorJIacusi, CBOM BO3PaKeHHS;

TIPe/ICTaB/ISITh Pe3y/IbTaThl PelleHus 3a/lauu, YKCTIePUMEeHTa, UCCIeJOBaHus, MPOEKTa,;
CaMOCTOSITe/IbHO BbIOMpaTh ()OPMaT BBHICTYIUIEHHWSI C YY€TOM 3a/lau TIpe3eHTalud U
0Cc00eHHOCTeN ayUTOPHH.

CoTpyAHHUECTBO:

TIOHUMAaTh M WCIO/Ib30BaTh TMPEMMYIIeCTBa KOMAHAHOM W WHAWBUAYaJbHOW pabOThI
IpY  pellleHuM YuyeOHBIX 3a/auy; IPUHUMAaTh LjeJib COBMECTHOW [IesITeNIbHOCTH,
IUIaHUPOBaTh OpraHU3alll0 COBMECTHOM paboThl, pacrpefensTts BHAbI paboT,
JIOTOBapMBAThCsl, OOCY)KJaTh TIPOLIECC W pe3yibTaT paboThl; 0000I1aTh MHEHUs
HECKOIbKUX JIIOZIeH;

y4acTBOBAaTh B TPYIIOBBIX opMax paboTe! (00CykaeHus, 0OMeH MHEHUH, «MO3TOBbIe
IITYPMbI» W WHBIE); BBIMOJNHATH CBOK YacTh pabOTbl M KOOPAWHUPOBATH CBOM
JeUCTBYS C IPYTUMU YJIleHaMHW KOMaH/Ibl; OLIeHMBATh KaueCTBO CBOET0 BKJIaZia B OOLIHiA
TIPO/YKT TI0 KPUTEPHSIM, CHOPMY/TMPOBAaHHBIM YYaCTHUKAMU B3aUMO/IECTBHSI.

3) YHueepcanbHble pezynsmueHble delicmausi, 0becneuugarom popmuposaHue CMblCA08bIX
YCMAHOB0K U HCU3HEHHbIX HABbIKO8 NUYHOCMU.
Camoopranusanus:

COCTaBJIATH TIJIaH, /ITOPUTM pellleHNs 3a/laud, BBIOMPATh CIIoco0 pelieHus C yUéToM
VIMEIOIUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh U
KOPPeKTUPOBAaTh BapHUaHThI pellleHui C yuéToM HOBOW MH(pOPMaLKK.

CaMOKOHTpOJIb:

B/a/leTh HaBbIKAaMHK TI03HAaBaTe/JIbHOM pedeKCUd KaK OCO3HaHWSI COBepIllaeMbIX
JEUCTBUHA M MBIC/IUTENbHBIX TPOLIECCOB, WX pe3yJbTaTOB; BJ/aZieTh CIIOCOOaMu



CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIjecca W pe3y/bTaTa pelleHus MaTeMaTHuecKon
3azauy;

® TpeABHETb TPYJHOCTHU, KOTOPbIe MOTYT BO3HUKHYTbH IPU PEeLIeHUM 3a/jau, BHOCHUTh
KOPPEKTUBBI B [IeSITe/TbHOCTb Ha OCHOBE HOBBLIX OOCTOSITE/NbCTB, JAaHHBIX, HalleHHBIX
OIIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

® OlleHMBAaTh COOTBETCTBME pe3ysbTaTa Lield M YCAOBUSIM, OOBSICHATH TPUUMHBI
JOCTIDKEHUS] WIM HEeJIOCTVDKEHUS pe3y/bTaToOB /esiTe/IbHOCTH, HaXOJUTb OLIMOKY,
[laBaTh OLIEHKY NPUOOPEeTEHHOMY OTIBITY.

INPEIMETHBIE PE3YJ/IbTATBI

10 K/TACC

OrieprpoBaTh MOHATHSMU: TOUKA, MPsiMasi, MII0CKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPUH U CJIeJICTBUS U3 HUX IPU PelIeHNH TeOMeTPUYeCKUX
3a71ay.

OmepypoBaTh TOHSATUSMH: T[apa/UIeIbHOCTb W TIEPIeHAVKY/ISIPHOCTh  TPSIMBIX |
IJIOCKOCTeM.

KnaccuduippoBats B3auMHOe pacrio/ioykKeHue MPSIMBIX U TVIOCKOCTeH B TIPOCTPaHCTBe.

OmepupoBaTh TIOHSTUSMH: [BYIPaHHBIA yroj, TpaHd [ABYTPaHHOTO yrya, pebpo
JBYTDAHHOTO YTIJIa; TMHEWHBIM yro/l ABYTPAaHHOTO YTJIa; FPajlyCHasi Mepa IByrpaHHOTO yriia.

OrieprpoBaTh TOHATHSMH: MHOTOTDAHHMK, BBIMYK/IBI M HEBBIMYK/IbI MHOTOTDaHHUK,
3/IeMeHTbl MHOTOTPaHHHMKA, TIPaBU/IbHBI MHOTOIPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHZbI MHOTOIDAaHHHUKOB (ITMpaMU/Ia; MpU3Ma, MPSIMOYTOJIBHBIN
niapasienenurnes, Ky0).

KnaccuduippoBath MHOTOTpaHHMKH, BbIOMpasi OCHOBaHMS [Jisi  KjaccHUKaru
(BLIMyK/IbIe U HEBBINMYK/Ible MHOTOTPAaHHWKW; TPABU/bHbIE MHOTOTPAHHUKH; TIpSIMBIE |
HaKJIOHHBIE TPU3MBI, TIapaJl/IeIeTTUITeb).

OrnepypoBaTh MOHATUSIMH: CEKYIIasi TVIOCKOCTh, CeUeHre MHOTOTPaHHHUKOB.

OOGbSCHATH IPUHLUITBI TIOCTPOEHUSI CEeUeHH, UCTI0/B3Ys METO/, CJIeJJOB.

CTpOUThH CeueHHs] MHOTOT'DAHHUKOB METO/IOM CJIe[JOB, BBITIOJIHATE (BBIHOCHBIE) TJIOCKHE
YyepTeXXy U3 PUCYHKOB MPOCThIX 00bEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemiate 3a/jauM Ha HaXOX/EHHe TeOMETPUUECKUX BEeJMUMH TI0 obpa3uam uim
a/ITOpUTMaM, TIPUMEHsis W3BeCTHble aHAMUTHUeCKHe MeTOJbl TIPH DeIIeHWH CTaHAapTHBIX
MaTeMaTUYeCKUX 3a/lad Ha BBbIUMC/EHHEe PACCTOSHUN MeXXAy IOBYMSI TOUKaMH, OT TOUKH [0
TIPSIMOM, OT TOUKH /IO TIJIOCKOCTH, MEXK/1y CKPEIMBAOIIUMUCS TIPSMBIMH.

PemnaTh 3ajjaud Ha HaXOXK/IEHWE TeOMeTPUYEeCKHUX BeIMYMH 10 obpa3uam WM
a/TOPUTMaM, TIDHMeHsisi W3BeCTHble aHa/JMTHYeCKre MeTO[bl IIPY pelIeHWH CTaHAapTHBIX
MaTeMaTUYeCKUX 3aflady Ha BLIUKMC/IEHHWEe YIJIOB MeXy CKPeIIVBAIOLIUMUCS TMPSIMBIMUA, MEXIY
TIPSIMOM U TUIOCKOCTBIO, MEX/Y TVIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Bbrunc/isiTb 00bEMBI U TIOLIAIM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IPU3Ma, MUpaMuza) ¢
npuMeHeHreM (OPMYJ; BBIUMC/ISATH COOTHOIIEHWST MeXAy TUIOMIa[siMA TI0OBePXHOCTeH,
00BbémMaMu T0/100HBIX MHOTOTPAaHHHUKOB.

OrnepupoBaTh TOHSATHSMH: CHUMMETDPHUSI B TPOCTPAHCTBE; LIEHTP, OCb M IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U MJIOCKOCTh CUMMETPUH (DUTYPBI.



V3BnekaTh, peoOpa3oBbIBaTh U WHTEPIPETHUPOBATh MH(MOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUuecKux puUrypax, npefiCTaB/ieHHYIO Ha uepTexkaxX U pUCyHKax.

[MpumeHsITb reoMeTpuueckue (akThl [Ji1 pelleHusi CTepeoMeTpUUecKuX 3ajjay,
TIpe/INoJIaratoIiuX HeCKObKO IIIaroB pellieHus, eC/id YCIOBUsS TIPUMEeHEeHUs 3a/laHbl B SIBHOU
dbopme.

[TpuMeHsITH TIpOCTeHiIle TPOrpaMMHbIe CpPeACTBA U 37eKTPOHHO-KOMMYHUKAI[MOHHbIE
CHCTeMbI TIPH PellleHuH CTePeoMeTPUUeCcKUX 3aziau.

[MpuBOAUTL TIpUMeEpPbI MaTeMaTUYeCKUX 3aKOHOMEDHOCTeM B TIpUPOJe U JKU3HH,
pacrio3HaBaTh MposiB/ieHNe 3aKOHOB reOMeTPUM B UCKYCCTBE.

[TpuMeHSITb TIOJyueHHble 3HAHUSI Ha MPAKTHKe: aHa/JIU3UPOBaTh peasibHble CUTYalud U
MPUMEHSITb ~ M3yUeHHble TIOHATHUsS B  TIpollecce TOMCKA  pelleHuss MaTeMaTUuecKu
copMynMpoBaHHOW MPO6/IeMbI, MOZEIUPOBATh peajbHble CUTyallud Ha sSI3blKe T€OMETPHH,
WCC/Ie[IOBaTh TIOCTPOEHHBbIE MOZe/IM C WCI0J/Ib30BaHUEM TeOMeTPUUeCKUX TIOHSATUM U TeopeM,
arrapara ajare0Opbl; peliaTh MpakTHUeCKHe 3a/lauM, CBs3aHHbIe C HAXO0XK/IeHHEeM reoMeTpUYeCKUx
BeJTMUMH.

11 K/TACC

OnepupoBaTthb TIOHSITUSIMU L[UIUH/[pUUecKast TIOBEPXHOCTb, obpa3ytorye
L[UTMH[PUUeCKOM TIOBepXHOCTH; [IWIMH/P; KOHWUYeCKasi TTOBepXHOCTh, 00pa3yroiie KOHUYeCKon
TOBEPXHOCTH, KOHYC; chepuuecKast TOBepXHOCTb.

Pacrio3HaBaTh Tena BpailleHus (LIWJIMHAP, KOHYC, cdepa U 11ap).

OOBsICHATb CTIOCOOBI TIOSTyUeHUs TeJl BpalljeHusl.

KnaccuduimpoBats B3aMMHOe pacriosioykeHre cdepsl U MJI0CKOCTH.

OmnepupoBaTh TMOHSTHSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMeHTa, BhICOTA CErMEeHTa;
11aPOBOM CJI0M, OCHOBAHMe I1apOBOr'0 C/1051, BbICOTA 1IAPOBOTO CJI0ST; LIAPOBOW CEKTOP.

Bbiunc/iate 00bEMBI 1 TUIOL[A/I TIOBEPXHOCTEH TesT BpallleHUs, TeOMETPUUECKUX TN C
ripuMeHeHreM (PopMyI.

OmnepupoBaTh TMOHSATUSIMH: MHOTOTPAHHUK, BIMCAHHBLIM B Chepy W OMUCAHHBIM OKOJIO
cdepsr; chepa, BriMicaHHasi B MHOTOTPaHHUK WU TeJI0 BpalljeHusl.

BbIUNC/IATE COOTHOLIEHUST MEXIY TUIOI[aAsSMUA TIOBEPXHOCTeM M 0ObEéMamMH TMOA0OHBIX
TeJI

N306pakaTh u3ydyaeMbie GUTypbl OT PYKM W C TIPUMEHEHHEM TPOCTBIX UePTEKHBIX
WHCTPYMEHTOB.

BbINonHATEL (BBIHOCHBIE) TIJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYP: BH[
CBepxy, COOKY, CHM3Yy; CTPOUTB CeUeHHs Tesl BpallleHuUs].

W3ByiekaTb, UHTEPIIPETUPOBATh U Mpeobpa3oBbiBaTh MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reomMeTpuueckux (Urypax, rpeJCcTaBjieHHYI0 Ha YyepTe)kax U pUCYHKaXx.

OmnepupoBaTh MOHSATHEM BEKTOP B TIPOCTPAHCTBE.

BBIMOMHATE 1€HCTBUSI CI0’KEHUSI BEKTOPOB, BHIUMTAaHUSI BEKTOPOB U YMHOKEHUsI BEKTOpa
Ha YKC/I0, 00BSACHATh, KAKUMH CBOMCTBAMM OHH 00J1a/]afOT.

[TpuMeHSITH MpaBUJIO Tlapasuiesenurne/a.

OnepypoBaTh MOHSTUSIMU: [€KapTOBbI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTODP, MOAY/b
BEKTOPa, PABEHCTBO BEKTOPOB, KOODJAWHAThl BEKTOPA, YroJl MeXy BeKTOpaMH, CKajsipHOe
TIpOM3Be/ieHre BeKTOPOB, KOJI/TMHeapHbIe ¥ KOMIIaHapHbIe BEKTOPHI.



HaxoauTe CymMMy BEKTOPOB U TIPOM3Be/IeHHe BEKTOPa Ha UMCIIO, YTOJl MEXKIY BEKTOPAMHU,
CKasisipHOe Mpou3Be/ieHNe, PACK/Ia/[bIBaTh BEKTOP M0 JABYM HEKOJ/IMHeapHLIM BEKTOpaM.

3a/jaBaTh TVIOCKOCTh YPaBHEHUEM B [IeKapTOBOM cUCTeMe KOOp/UWHaT.

[MpumeHsITb reoMeTpuueckue (akThl [Ji1 pellieHUus] CTepeoMeTpUUecKMX 3ajad,
TIPe/INO0JIaraloIuX HeCKOIBbKO IIIaroB pelleHus, eC/d YCIOBUs MpPUMeHeHUs 3a/laHbl B SBHOMN
dbopme.

Permath mpocTeiiiiiie reoMeTprUUeCKre 3a/jaud Ha TIpUMeHeHre BeKTOPHO-KOOPAWHATHOTO
MeTo/ja.

Pemath 3aziauM Ha [0Ka3aTe/bCTBO MaTeMaTUUYECKHMX OTHOLIEHWA W HaXOXKIeHHe
reoOMeTPUUECKUX BEeJIMUMH 0 00pa3iiaM WM a/ifOPUTMaM, TIPUMEHsIsI U3BEeCTHbIe METO/IbI TIpU
pellieHU} CTaHJjapPTHBIX MaTeMaTUUeCKUX 3afiau.

[IpuMeHSITb TIPOCTeMIle TMPOrpaMMHbIe CPe/ICTBA U 3JIeKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTeMbI TIPY PellleHUH CTepeoMeTPUUeCKUX 3aZiau.

[MpuBOAWTL TIpUMeEpPbl MaTeMaTHYeCKUX 3aKOHOMEepDHOCTeM B TIpUpoJe U KU3HH,
pacro3HaBaTh MPOsiB/IeHNe 3aKOHOB reOMEeTPHH B UCKYCCTBE.

[IpyuMeHSITb TIO/yueHHble 3HAHUSl Ha MpaKTHKe: aHa/JIW3UPOBaTh peasibHble CUTYyaluu U
NIPUMEHSITh ~ M3y4YeHHble TOHATUS B TpOLeCCe TIOMCKa pelleHdsT MaTeMaTH4eCKd
copMynupoBaHHOW MPOOIEMbI, MOZETUPOBATh peajibHble CHUTyallud Ha SI3blKe TeOMEeTPHH,
WCC/Ie[JOBaTh TIOCTPOEHHbIE MOZe/I C WCI0J/Ib30BaHWEeM TeOMeTPUUeCKUX TOHSITUM U TeopeM,
arrapara aare0pbl; peliaTh MpaKTHUeCKHe 3a/lauM, CBs3aHHbIE C HAXOXK/IEHUEM reOMeTPUUECKUX
BeJTUUMH.



TEMATHUYECKOE IVNIAHUPOBAHUE
10 K/ITACC

KomuecTBo yacoB JJIEKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpo/1bHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHbIE
e paboTsI padoThI
pecypchbl
1 BBeneHue B cTepeoMeTpHio 10 0 0
5 [IpsiMble ¥ MIOCKOCTH B MMPOCTPAHCTBe. 1 1 0
[TapannenbHOCTE MPSMBIX Y TIJIOCKOCTEN
I1
3 epneH,qynfyanHOCTb MIPSIMBIX U 1 0 0
TJIOCKOCTeN
4 Yr1bl MeXay NPSAMBIMU U TJIOCKOCTAMU 10 1 0
5 MHororpaHHUKH 11 1 0
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 0
7 IToBTOpEHME: CeuyeHus], PaCCTOSHUS U YTJIbI 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 K/ITACC

KosmmuecTBo uyacoB O/1eKTpPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne /i KoHTpo/1bHBI IIpakTHyeckue
NporpaMmsbI Bcero oOpa3oBaTe/bHBIE
e padoTbI padoThI
pecypchbl
1 Tesna BpareHus 12
2 OO6BbéEMBI TN 5 1
3 BekTops! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IeHNE, . 1
cucTeMaTH3aLus 3HaHUK
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 3 0







IIOYPOUYHOE IVIAHUPOBAHUE
10 K/ITACC

Ne
n/n

Tema ypoka

KosinuecTBO uacoB

KonTposibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

OCHOBHBbI€ TIOHSITUSI CTEPEOMEeTPHH: TOUKaA,
TipsiMasi, T/I0CKOCTb, TTPOCTPAHCTBO.
[TpaBua n3o06pa’keHusi Ha pUCYHKaX:
1300pakeHUs TJI0CKOCTeH, rapasuiebHbIX
TIPSIMBIX (OTPE3KOB), CepeJIMHbI OTpe3Ka

[MoHsTHS: TIepeceKaroIuecst TVIOCKOCTH,
riepeceKaroIyecs rpsiMasi ¥ TJI0CKOCThb

[MoHsTHS: TIepeceKaroIyecst TVIOCKOCTH,
TriepeceKaroIIyecs rpsiMasi v TJI0CKOCTh

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHHe MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha TIPOEKLJMOHHBIX UepTerkax

HauanbHble cBefieHus 0 KyDOe U mipamu/e,
YX pa3BépTKU U mogenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHus 0 Kybe U nipamu/e,
UX pa3BéPTKU U Mofien. CeueHust
MHOTOrPaHHUKOB

[ToHsATHE 006 aKCHOMAaTHUECKOM
TOCTPOEHUU CTePeOMeTPUN: aKCUOMBI
CTepeoMeTpHH U CIe/ICTBUS U3 HUX




[TonsiTve 06 aKCMOMAaTHUECKOM

8 IIOCTPOEHUH CTepeoOMeTpHHU: aKCUOMBI
CTepeoMeTpHH U C/Ie/ICTBUS U3 HUX
[MoHsiTHE 06 aKCMOMaTHYeCKOM

9 TIOCTPOEHUU CTePeOMEeTPUHN: aKCUOMBI
CTEepeOMETPHUH U CJIe[ICTBUS U3 HUX
[MoHsiTe 06 aKCMOMaTHUeCKOM

10 IIOCTPOEHUU CTepeOMeTPUN: aKCUOMBI
CTepeoMeTpUU U CJIeICTBUS U3 HUX
B3auMHoe pacnosio>keHue NpsiMbIX B

1 MIPOCTPaHCTBe: MepeceKarolecs,
rapasijieJibHble U CKpellyBaroIyecs
rpsiMble
[TapanienbHOCTE NPSMBIX U TIJIOCKOCTEN B

1 MPOCTPAHCTBe: NapaJsijie/bHble NpsIMble B
MPOCTPAHCTBe; NapajieIbHOCTb TPEX
MPSIMBIX
[TapasnienbHOCTD MPSIMBIX U MJIOCKOCTEH B

13 rpoctpaHcTBe: [1apaiienbHOCTh MPSMOM U
TJIOCKOCTH

14 Yru1bl € COHarpaBIeHHbBIMA CTOPOHAMU

15 YToa Mexay npsIMbIMU B TIPOCTPaHCTBe

16 Yros Mexxay NpsIMbIMU B IIPOCTPAHCTBe

17 [TapasnnenbHOCTb MIOCKOCTEM:
rapa’ijieJibHble IJIOCKOCTH

18 CBolicTBa napaJiie/ibHbIX TJI0CKOCTel

19 [TpocTeiiiiivie POCTpaHCTBeHHbIE (PUTYPbI

Ha IJIOCKOCTH: TeTpasp, Ky0,




Mapasuiejernuries

20

[TocTpoeHue ceueHu

21

[TocTpoeHue ceueHui

22

KonTponbHast paboTta o Teme "TIpsiMblie 1
TIIJIOCKOCTU B IIPOCTPAHCTBeE.
[TapanienbHOCTb NPSIMBIX U TJIOCKOCTeN"

23

[TeprieHAVKYISIPHOCTD MPSIMOM U
TMJIOCKOCTH: TIepIeH/JUKY/IsSipHbIe TpsIMbIe B
MPOCTPaHCTBE

24

[IpsiMble napasienbHble U
TepIieHUKY/IsIpHbIe K IIOCKOCTH

25

[TpsiMble napasiesbHbIe U
TneprieH/ UKy IspHble K MI0CKOCTH

26

[Tpu3Hak neprieH UKy ISIPHOCTH TIPSIMOY 1
TJIOCKOCTH

27

[Tpu3sHak nepreHuKy/ISIPHOCTH NIPSIMOW U
TVIOCKOCTH

28

TeopeMa 0 NpsIMOY NleprIeHUKYISIPHOU
TIJIOCKOCTH

29

TeopeMa 0 NpsIMOY NTepIIeHUKYISIPHOU
IIJIOCKOCTH

30

Teopema 0 npsiMOM NeprieHIUKY/ISIPHON
TMJIOCKOCTH

31

[TeprieHAWKY/ISP U HAKJIOHHbBIE: paCCTOsTHUE
OT TOYKH /[0 TIJIOCKOCTH, PaCCTOSIHUE OT
TMPSIMOH /10 TIJTIOCKOCTH

32

[TeprieHAMKYISIP U HAKJIOHHBIE: PACCTOSTHUE




OT TOUKHU [0 IVIOCKOCTH, pACCTOSAHHE OT
l'[pﬂMOfI A0 ITIJIOCKOCTH

HepHEH,E[I/IKYJIHp ¥ HAKJ/IOHHBIE: DACCTOAHME

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

34 OT TOYKH [0 IVIOCKOCTH, pacCTOsIHUAE OT 1 0 0
MPSIMOU 10 TIJIOCKOCTH

35 YTJIBl B IPOCTPAHCTBe: YIOl MEXAY 1 0 0
MPSIMOU Y TUVIOCKOCTBEO

36 [IByrpaHHbIN YTroJ, TUHEHHbIA yTo/ 1 0 0
[BYTPaHHOrO yrja

37 [IByrpaHHbIN yToJ1, TUHEHHBIN Yo/ 1 0 0
[BYTPaHHOrO yrja
[TeprnieH UKy ISPHOCTD MJIOCKOCTEM:

38 [IpU3HAK MepIIeHJUKYIAPHOCTU ABYX 1 0 0
TIJIOCKOCTeN
[TeprnieHUKyIIPHOCTD MJIOCKOCTEM:

39 MPU3HAK MePIIeHJUKYIAPHOCTU ABYX 1 0 0
TJIOCKOCTeN
[TeprieHUKyIAPHOCTD MJIOCKOCTEM:

40 TIpU3HAaK IepreHAUKYIIpHOCTH ABYX 1 0 0
IIJIOCKOCTeN

41 Teopema 0 TpéxX rneprneHAUKYIspax 1 0 0

42 TeopeMma 0 Tpéx nepreHvKy/1sgpax 1 0 0

43 TeopeMa 0 Tpéx mepreHuKYy/Ispax 1 0 0

44 KonTponbHast paboTa 1o Temam 1 1 0




"[leprieHAVKYISIPHOCTD MPSAMBIX U
nockocTe" U "YTJIbl MeXXly NPSIMbIMU U
IJIOCKOCTAMU"

45

ITousTHE MHOIr'orpaHHMKa, OCHOBHbI€
3JIEMEHTBI MHOI'OI'DAaHHKKA, BBIITYKJ/IBIE U
HEBBIITYKJ/Ible MHOT'OT'DAHHUKU; pa3BépTKa
MHOI'OrpaHHUKa

46

[Tpusma: n-yrosibHasi Ipu3Ma; rpaHu U
OCHOBaHU$ NIPU3MBbI; NIpsiMasi U HaKJIOHHas
MpY3MbI; OOKOBasi M TIOJTHasi TIOBEPXHOCTh
TIPU3MBbI

47

[Tapannenenunes, NpsMOYTO/IbHBIN
rapaJuiesieriurne/; ¥ ero CBOUCTBa

48

[Tupamuja: n-yrojpHas nupaMuja, rpaHy u
OCHOBaHMe NMPaMHU/bl; OOKOBast U MOJTHAs
[OBEPXHOCTh NMUPaMU/ibl; IIPaBU/IbHAA U
yceuéHHas nupamuja

49

[TpaBU/IbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUILHOIO MHOTOTPaHHKKA; TIpaBU/IbHAs
rpyu3Ma Y npaBWIbHas MMpaMu/a;
NpaBU/IbHAsA TPeyroJibHas MpaMuza u
TMIPaBWIBHBIN TeTpasp; Ky0

50

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

51

CumMMeTpus B TIPOCTPaHCTBe: CUMMeTDUS
OTHOCHTEJIbHO TOUKH, MPSIMOM, TMJIOCKOCTH.
JneMeHTbl CUMMETDPHUH B MMPAMUJAX,




Mapasuienernurieax, rIpaBUJIbHBIX

MHOTOrpaHHUKaX
£ BbIuricieHre 31eMeHTOB MHOTOTPaHHUKOB: 1 0 0
pébpa, AMaroHasu, yrJjbl
[Tnomage 6OKOBO MOBEPXHOCTH U TTOJTHOM
e3 MOBEPXHOCTH TIPSIMOM TIPU3MBI, TI/IOIIA/b 1 0 0
OCHOBaHHH, TeopeMa 0 60KOBOM
TOBEPXHOCTHU TIPSIMOM TTPU3MBI
[Tnomazbk 60KOBOM MOBEPXHOCTU U
£l MOBEPXHOCTH TIPAaBUILHOM MTUPaMU/IbI, 1 0 0
TeopeMa O I/I0Iaii OOKOBOM TTOBEPXHOCTH
YCeUEHHOW MUPaMU/IbI
5| oo ! ! :
56 [MousiTe 06 06BEMe 1 0 0
57 OO0BEM TTHPAMU/TBI 1 0 0
58 OO6BEM MUpaMUIbI 1 0 0
59 OO0BEM TTUPAMU/TBI 1 0 0
60 OO6BEM MUpaMU7IbI 1 0 0
61 OO6BEM MPU3MBI 1 0 0
62 O06BEM TIPU3MBI 1 0 0
63 OO6BEM TIPU3MBI 1 0 0
64 KonTponbHas pa6"0Ta 1o TemMe "OOBEMBI 1 1 0
MHOT'OIPaHHUKOB
[ToBTOpEHUE, 0600ITIEHHE CHCTEMATH3alUsS
65 3HaHuu. [locTpoeHue ceuenuii B 1 0 0

MHOT'OIr'paHHUKE




66

[ToBTOpEHUe, 0000IIeHNe CHCTeMAaTH3aLusT
3HaHUM. BbIunc/ieHre pacCTOSTHUN: MeXy
JBYMsI TOUKaMH, OT TOUKH /10 TPSIMOH, OT
TOYKH /10 TJIOCKOCTU, MEXIY
CKPEIUBAIOILAMUCS TTPSIMBIMU

67

WToroBasi KOHTpO/IbHAsE paboTa

68

[ToBTOpEHMe, 0600IIEHNE CHCTEMATH3alUsS
3HaHWU. BrIuncieHne yriioB: Mexay
CKPeIIMBaIOIUMUCS TIPSIMBIMU, MEXY
MIPSIMOY ¥ TJIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEX/Y TUIOCKOCTSIMH

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/ITACC

Ne n/m

Tema ypoka

KoauuecTBO 4acoB

KonTpo/ibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHHU
2

J/IeKTPOHHBbIE

nudpoBbie
o0pa3oBare/ibHbIE

pecypchbl

Cdepa u 1wap: L{eHTp, pailyc, AUaMeTp;
TJI0ILA/Ib TIOBEPXHOCTHU Cephl

B3anmMHoe pacrnionokeHue cdepbl 1
IVIOCKOCTH; KacaTesbHasl TVIOCKOCTb K

cdepe; Tioiage chepsr

V3o6paxenue cdeprl, 11apa Ha
r1ockocTy. CeueHusd 11apa

LIumuHaprUYecKas IOBEPXHOCTb,
obpa3yrorye UIHHAPUUeCKON
TIOBEPXHOCTH, OCb IJWJIMH/PHUUECKOH
TIOBEPXHOCTH

LIwnmuHap: oCHOBaHMS U OOKOBast
TIOBEPXHOCTh, 00pa3yIolas ¥ 0Ch;
T/I0Ia/Ib O0KOBOM M TIOTHOM
TIOBEPXHOCTH

V306paskeHne LUIMHAPA Ha TVIOCKOCTH.
Pa3BépTka uumuHapa. CeueHus

LWIKMH/ApPA (TIJIOCKOCTBIO, TapasiiebHoN
WU TIeprieHIUKYJ/ISIPHOM OCU LIWJTUHAPA)

KoHunyeckasi MoBepxXHOCTh, 00pa3syolye
KOHMUECKOW TTIOBEPXHOCTH, OCh U
BepIIMHA KOHUUECKOW TTIOBEPXHOCTH




KOHYCZ OCHOBaHME U BepIIWHA,

8 oOpa3ytoliiast ¥ 0Ch; TIOLa/Ib OOKOBOM 1
TMOJIHOU NTOBEPXHOCTU
YceuéHHbI KOHYC: 0Opa3syrolye 1

9 BBICOTA; OCHOBaHUs U HOKOBast
MOBEPXHOCTh
M306pakeHre KOHyCa Ha TVIOCKOCTH.
Pa3BépTka KoHyca. CeueHust KOHycCa

10 (T/I0CKOCTBI0, Mapa’iie/ibHOU
OCHOBaHMIO, U TIJIOCKOCTBIO, MPOXO/sllel
yepe3 BeplIVHY)

1 KomOuHarvst Ten BpaijeHus U
MHOTOTPaHHUKOB
MHororpaHHUK, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BriMcaHHas B
MHOTOTPaHHUK WX B TeJIO BPALL|eHUsI

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

14 O06BéM LUMHJPA, KOHYCA

15 O61ém 11apa U roas cdepbl
[Tomo0OHbBIe Te/la B IPOCTPAHCTReE.

16 CooTHoeHus: MeXxy T10IagsamMu
MOBepXHOCTel, 00bEMaMHM ITOA00HBIX TeJT

17 KonTponbHast pabota o Temam "Tesa
BpaiieHus” v "O0beMbl Te"

18 BexTop Ha IJI0OCKOCTH U B IIPOCTPAHCTBe

19 Cno>xeHWe U BbIUMTaHHE BEKTOPOB




20

YMHOKeHHe BeKTopa Ha YUCII0

21

Pa3noxeHue BeKTOpa 110 Tpém
HeKOMIUIaHapHbIM BekTopam. [IpaBuio
napasuiesienuesa

22

Perienue 3ajau, CBSI3aHHBIX C
TPUMEeHEeHHEeM TPaBUI JeMCTBUM C
BEKTOpPaMH

23

[IpsiMoyTo/bHasE cUcTeMa KOOpJWHAT B
npoctpaHcTBe. KoopuHAaThI BEKTOpa.
[TpocrTetinve 3aaun B KOOpJWUHATaX

24

Yron mexay Bekropamu. CkansipHOe
NpoK3Be/leHre BeKTOPOB

25

Berurcnenue YTJIOB MeXXAy MMPAMBIMHA U
IIJIOCKOCTAMU

26

KOOp,Z[I/IHaTHO-BeKTOprII\/II MeTOo[, TIpr
penieHr reOMeTpUUeCKHX 3a/idu

27

KonTtpospHast pabota o Teme "BeKkTopbl
Y KOOpAVHATHI B IIPOCTpPaHCTBe"

28

[ToBTOpEHMe, 00001IIeHE U
cucremMaTH3alys 3HaHuil. OCHOBHbIe
¢burypsl, pakThl, TeOpeMbI Kypca
TUITaHUMEeTPUH

29

[ToBTOpEHMe, 06001IIeHE U
cucreMaTu3alys 3HaHU. OCHOBHBIE
durypsl, GakThbl, TeOpeMbI Kypca
TJIAHUMETPUH

30

[ToBTOpeHMe, 06001IeHEe U
CHCTeMaTH3alusl 3HaHWH. 3aziauu




MJIaHUMETPHHU U METObI UX PEILIeHHA

[ToBTOpeEHue, 06ob1eHNe U

31 cucTeMaTr3alus 3HaHUM. 3aZiauu 1
TJIAHUMETPUU U METO/IbI UX pelleHUs
[ToBTOpEHUe, 060061TIEHNE U

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

33 WToroBasi KOHTpO/IbHast paboTa 1

34 [ToBTOpeHMe, 06001IIeHE U 1
cucTeMaTU3aLysl 3HaHUM

OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA
» Maremaruka: anrebpa ¥ Hauajia MaTeMaTHUeCKOro aHaiu3a, reomerpusi. ['eomerpus, 10-11

kaccel/ AtanacstH JI.C., Byty3os B.®., Kagomiier C.b. u apyrue, AKI[uoHepHOe 00IT|eCTBO

«M3parenbcTBo «IIpocBemenve»

METOJUYECKUWE MATEPUAJIBI /11 YUUTEJIA

1. T'eometpus, 10—-11: Yueb. ayis obieobpa3oBareibHbIX yupexaenuii/ JI.C.
AranacsiH, B.®. byry3os, C.b. Kagomues u gp. — M.: I[Ipocsemenue, 2019r.

2. T'eometpust. 10-11 knaccel. [ToypouHbie pa3paboTKu K yueOHUKY ATaHacsHa -

Caaksz C.M., byty3oB B.®.

IDU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.rv/ ;

- https://resh.edu.ru/
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