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ITIOACHUTEJ/IbBHASA 3AIIMCKA

CeomeTpusi siBAsieTcs OAHUM W3 0a30BBIX KypCOB Ha YpOBHe cpefHero oOIero
oOpa3oBaHUsl, TaK Kak o0ecrieurBaeT BO3MOXKHOCTb U3yUeHHs JUCLIMTUIMH eCTeCTBeHHO-HayuHOH
HarpaB/IeHHOCTH W TpeJMeTOB T'yMaHUTAapHOTo LMkK/a. I[10CKOJIbKY JIoTHUeCcKoe MbIILIeHue,
dopmupyeMoe T1pu U3ydeHWH OOYyUarOIIUMHUCS TIOHSTUMHBIX OCHOB T'eOMEeTpWH, TIpU
Jl0Ka3aTeNbCTBE TEOPEM U TIOCTPOEHHH LIETMIOYKH JIOTUYECKUX YTBEP)KAEHWW TIpU pelleHuUr
reoMeTpUueCKMx 3ajay, yMeHHe BbIBUraTb M OMNpPOBepraTb TUIOTEe3bl HENoCpeCTBEHHO
WICTIOJIb3YIOTCSI TIDU pellieHrH 3aJlau eCTeCTBeHHO-HayYHOro LMK/a, B UaCTHOCTH (U3NUECKUX
3ajau.

Llesb ocBOeHMs1 porpaMMbl yueOHOTo Kypca «['eomeTpuisi» Ha yriyOJEHHOM ypOBHe —
pa3BUTHE HWHAWBUYATbHBIX CIOCOOHOCTEH OOyYarIUXCs TPU M3YyYeHWH TeOMETPHH, Kak
COCTaB/ISIIOIIEN TpeAMeTHOM obsiacTi «MaTtemaTka M uH(OpPMaThKa» depe3 obecrieueHue
BO3MOKHOCTH TIpUOOpeTeHHs] M HCIO/Ib30BaHus Oosiee ryybOOKMX reoMeTpUYeCKUX 3HaHUM U
JeNcTBUl, crielu(UUHBIX TeOMeTPUM, U HeoOXOAUMBIX i YCIeIIHOTO TPodecCroHaIbHOTO
obpa3oBaHWsl, CBSI3aHHOTO C UCI0/Tb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMU 3a/ladaMy Kypca TeOMeTPUX Ha yTiyOIéHHOM YPOBHE, PaCIIUPSIFOIIAMU
Y YCUIMBAIOIIMMH KypcC 6a30BOT0 YPOBHSI, SIBJISIFOTCS:

paciliipeHye TpeJiCTaB/ieHUsI O TeOMeTpPMHM KaK 4YaCTh MHPOBOM KYJbTYphl U
¢dopmHpoBaHre 0CO3HAHKSI B3aUMOCBSI3U TeOMETPUU C OKPY KatoIM MUPOM;

dbopMrpoBaHUe TIpe/CTaB/eHUsI O TIPOCTPAHCTBEHHBIX (UrypaX KakK O BayKHEHIIIHUX
MaTeMaTUUeCKUX MoJensiX, T[03BOJIIOIIMX ONWChbIBaTh M U3ydaTb pasHble SIBJEHUS
OKpY’Karolllero Mupa, 3HaHWe MOHATUWHOIO arrapara 1o paszeny «CrepeoMeTpusi» yuebHOTrO
Kypca reoMeTpuy;

dbopMrpoBaHre yMeHUs B/aZileTh OCHOBHBIMU TIOHSATHSMU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOWMCTBaMH, 3HaHWe TeopeM, (OpPMy/S U yMeHUe WX TPUMEHSITh, YMeHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTaH/IaPTHBIE CTIOCOOBI pPellieHus 3a/iauy;

¢dopmMHpoBaHHe YMeHHsl pacrio3HaBaThb Ha UepTe)kaX, MOJesiX U B peajbHOM MHpe
MHOTOTPAaHHHWKH U Tejla BpalljeH!s], KOHCTPYHUPOBaTh TeOMEeTpUUeCKHe MO/IeNH;

dbopMrpoBaHWe ~ TOHMMaHUS  BO3MOKHOCTH  aKCMOMAaTHMYeCKOro  IOCTPOEHUs
MaTeMaTUUeCKUX Teopud, (opMHpOBaHME MOHMMAaHUSl POIM AKCMOMATHMKU TPU TPOBeJeHUU
pacCy’KJeHuH;

dbopMrpoBaHre yMeHUs BiaZieTh MeTOJAMU [l0Ka3aTelbCTB U aArOPUTMOB pelleHUs,
yMeHUs] WX TPUMEHsSITh, TIPOBOJUTHL [l0OKa3aTeslbHble PpacCyXJeHUsi B XOjle pelleHUs
CTepeOMeTpUUeCKHX 3a/ad M 3aJauy C TpakTUUYeCKUM cojepkaHueM, (QopMUpoBaHUe
Tpe/ICTaB/ieHUsT O HeoOXOJUMOCTU [I0Ka3aTeabCTB TpU  0DOCHOBaHMM MaTeMaTU4eCKUX
yTBEpKAeHUN 1 PO aKCUOMAaTUKH B TIPOBeZIEHUH JieIYKTUBHBIX PACCYK/IeHUH;

pa3BUTHE U COBEpPILEHCTBOBaHWE WHTE/IEKTyalbHbIX M TBOPYECKUX CrocobHOCTel
00yuaroIuXcsl, TI03HABaTe/JIbHOW aKTUBHOCTH, HWCC/IeOBaTe/IbCKUX yMeHHH, KPUTHUHOCTH
MBILLIJIEHUS], UHTepeca K U3y4YeHUI0 reoOMeTpuy;

dbopMrpoBaHre (QYHKLMOHAJIbHONW T'DPaMOTHOCTH, peJieBaHTHOW TeOMeTpUU: yMeHUs
pacro3HaBaTh TIPOSIBJIEHUS] TEOMETPUYECKUX TOHATUM, OOBEKTOB M 3aKOHOMEDHOCTeH B
peasibHbIX YKM3HEHHBIX CUTYalUsX W MPH U3YUeHUU APYTUX yu4eOHbIX MPeJMETOB, MPOSIBICHHUS
3aBUCUMMOCTeM U 3aKOHOMEDHOCTel, MOJe/IMPOBaHUsl peasibHbIX CUTYal[ui, WCCIe[j0BaHUs
TOCTPOEHHBIX MO/Ie/Iel, UHTePIIPeTaI[K MOTyYeHHbIX Pe3y/IbTaToB.



OCHOBHBIMHU COJiepKaTelbHBIMA JTMHUAMH yueOHOro Kypca «['eomerpusi» B 10-11
Kjaccax sBaAOTCA: «[IpsMble W IUIOCKOCTM B IIPOCTpaHCTBe», «MHororpaHHuku», «Tesa
BpalleHus», « BeKTopbl M KOOpAVHAThI B IPOCTPAHCTBe», «[IBU)KeHUs B IPOCTPAHCTBEY.

CdopmynmuporanHoe Bo ®T'OC COO TpeboBaHME «yMeTb OMEPUPOBATH TOHSATHAMM»,
pesieBaHTHBIMK reOMeTpUU Ha yriay0séHHOM ypoBHe o0yueHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM CoJep)KaTelbHbIM JIMHUSAM YyuyeOHOro Kypca, a (opMypoBaHHe JIOTUUYEeCKUX YMEeHHM
pacripeiesisieTcsi He TOJILKO TI0 COZep)KaTeJIbHbIM JIMHUSM, HO W 10 TOoAaM OOydeHwUs.
ConepxaHvie  o0pa3oBaHMs, COOTBETCTBYIOIee TIPeJMETHbIM  pe3y/jbTaTaM OCBOEHUs
denepanbHOM paboueli TIPOrpaMMBI, pacripe/le/IEHHBIM TI0 T'o/jlaM 00y4eHHs, CTPYKTYPHUPOBaHO
TakuM 00pa3oM, 4ToObl KO BCEM OCHOBHBIM, TPHUHLMIHAJBLHBIM BOIPOCAM O0ydaromyecs
oOpaija/iMch HEOAHOKpPAaTHO. JTO TIO3BOJISIET OPraHW30BaThb OBJIa/leHUe TeOMEeTPHUUeCKUMHU
TIOHATUSIMM W HaBbIKaMH T10C/Ie/IOBaTe/IbHO M TOCTyTaTrenbHO, C COO/IOfleHHeM TpUHLMIA
NpeeMCTBEHHOCTH, a HOBble 3HaHUS BK/IOYaTb B OOIIyIH0 CUCTEMYy TeoMeTpUYeCcKHUx
nipe/icTaB/ieHni 00yuarouxcsi, paciuupsist U yriay6nss eé, obpa3ysi MpoyHble MHOXKeCTBEHHbIE
CBSI3M.

[Tepexop K M3y4eHUIO TeOMeTPUM Ha yTy0/JEHHOM YPOBHE ITO3BOJISIET:

co3math yciaoBus i auddepeHnmaiuy  o0yueHWs, TOCTPOEHUS WHAWBUIYaTbHBIX
oOpa3oBare/bHBIX — TporpamyM, obecrieunth  yriyOnéHHOe W3ydyeHHe TeOMeTpUM  Kak
cocTaBJsolel yueOHOro rpeziMeTta «MaTeMaTHKa»;

MOJTOTOBUTE 0OYUaroUXCsl K TIPO/IOJDKEHHI0 M3yueHUss MaTeMaTHUKU C Y4éTOM BbiOopa
Oyayieit mpodeccun, obecrieurBasi MPeeMCTBEHHOCTb MeXAy OOIMM U TIpodeCcCHOHATBHBIM
obOpa3oBaHHEM.

Ha usyuenune yuyeGHoOro kypca «['eomerpusi» Ha yriybaéHHOM ypoBHe oTBoautcsi 204
yaca: B 10 knacce — 102 vaca (3 uaca B Hefiento), B 11 kacce — 102 yaca (3 uaca B HeJjefio).



COJEPXAHUE OBYUYEHUSA
10 KITACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBe

OcHOBHbIe MOHATUSI CTepeoMeTpUM. Touka, mpsiMasi, TVIOCKOCTb, TIPOCTPaHCTBO. [ToHsTHE
00 aKCMOMaTHYeCKOM IMOCTPOEHUH CTePeOMeTPUU: aKCUOMBI CTEPEOMEeTPUU U CIe[ICTBUS U3 HUX.

B3aumHoe pacrionio)keHue MpsMbIX B TIPOCTPAHCTBe: TepeceKaroluecs, rnapasiie/ibHble U
CKpelllvBaroLyecs rpsivbie. [IpU3Haky CKpeluBarouXcs npsiMbixX. [1apasiiesibHOCTbh NPSMBIX U
IIJIOCKOCTeN B MPOCTPAHCTBe: MapasvleibHble MpsMble B MPOCTPaHCTBe, Mapasle/lbHOCTb TPEX
NpSMbIX, IAapa/UIeJIbHOCTh TNPSAMOM U IUVIOCKOCTH. IlapasienbHoe UM LieHTpasibHOe
TIPOEKTUPOBaHKUe, n300pakeHne Guryp. OCHOBHbIE CBOMCTBA TMapasijie/IbHOTO TIPOEKTUPOBAHMUS.
V306pakeHue ¢uryp B TapassiesibHOW MPOeKLUWH. YT/Ibl C COHArpaBJIeHHbIMUA CTOPOHAMM, YTOJ
MeX/ly TIpSIMbIMU B MpoOCTpaHCTBe. [lapanienbHOCTh TMJIOCKOCTEN: MapasuiesbHble TMI0CKOCTH,
CBOICTBa MapasienbHbIX M0CKoCTel. [1pocTelilivie mpocTpaHCTBeHHbIE (DUTYPBI HA TI/IOCKOCTHU:
TeTpas/p, Napasuiesenure], TOCTPOeHUe CeueHuil.

[leprieHUKYASIPHOCTb TIPSMONM W TJIOCKOCTW:  TepreHAUKYJIsSipHble  TIpsiMble B
NIPOCTPAHCTBe, TIpsMble TMapassefbHble W TepreH/AMKYy/IspHble K TIJIOCKOCTH, TpU3HAK
NeprieH/IMKY/ISPHOCTU TPSIMOM U TJIOCKOCTH, TeopeMa O TIpSMOil TeprieHuKY/IspHOI
n10cKocTH. OpTOoroHanbHOe NpoekTupoBaHue. [lepneHAVKY/ISp U HaK/IOHHbIE: pacCTOSHUE OT
TOUKH /10 TIJIOCKOCTH, PACCTOSIHHE OT TIPSIMOM /0 TJIOCKOCTH, TIPOEKLMsl (GUTyphl Ha TJIOCKOCTb.
[TeprieHMKyASIPHOCTDb TJIOCKOCTEM: MPYU3HAK MepreHJUKYISIPHOCTU IBYX IockocTell. Teopema
0 TPéX IeprieH UKYyJIsapax.

Yriel B TMPOCTPaHCTBe: yroa MeXJy TpsSIMONM U TUIOCKOCTbIO, [ABYTPaHHBIN yrod,
JIMHEUHBIN YroJl ABYTPAHHOIO yria. TpéXrpaHHbld U MHOrOrpaHHble yribl. CBOMCTBA IJIOCKUX
yIJIOB MHOTOrpaHHOro yrisia. CBOWCTBAa IJIOCKMX W JIBYT'PaHHBIX YIJIOB TPEXI'PaHHOIO YIjia.
TeopeMbl KOCUHYCOB ¥ CUHYCOB /1/1s1 TPEXTPAaHHOTO yTJIa.

MHoOrorpaHHUKHU

Buabpl MHOrOrpaHHUKOB, pa3BépTKa MHOTrOrpaHHMKa. [Ipu3ma: n-yrosibHasi Tpu3sMma,
npsiMasi U HaKJIOHHasi TpU3Mbl, OOKOBasi M TI0JiHAasi TIOBEPXHOCTh Mpu3Mbl. [lapasnienenumnes,
MIPSIMOYTO/IbHBIN Tlapajulefieniure]; W ero CBOMcCTBa. Kparuaiiiive MyTM Ha TOBEPXHOCTU
MHOrorpaHHvka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema Iludgaropa. ITupammza: n-
yroJibHasi TMpaMK/ia, TIpaBUIbHAsA U yceuéHHas iupamMu/ibl. CBolicTBa pébep v OOKOBBIX rpaHei
NpaBU/IbHOM mNHpamu/el. [IpaBUbHbIE MHOTOTPaHHMKHW: TpaBW/IbHAs MpU3Ma U TpaBU/IbHAs
NMpaMuyza, TpaBU/IbHas TPeyToyibHasi TMPaMK/ia U MPaBU/IbHBIN TeTpasp, Kyb. [IpeacraBneHue
O TIPaBU/IbHBIX MHOTOTPaHHUKAX: OKTas/p, Z0ZieKas3p U UKOCas/ip.

BblunicsieHre 371eMeHTOB MHOTOIPaHHUKOB: pébOpa, AuaroHanu, yribl. [lnomazbs 60KoBoOM
TOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTH TIPSIMOM TPU3MBI, IIONIA/lb OCHOBaHWM, TeopeMa O
OOKOBOU TTOBEPXHOCTH MPSIMOM TPHU3MbI. [l101mm1a s OOKOBOM TIOBEPXHOCTH W TOBEPXHOCTH
MPaBWIbHOM NMUpPaMK/Ibl, TeOpeMa O IJIOL[aZiU YCeUSHHOM MUpaMU/bI.

CuMMeTpUsi B TIPOCTPAHCTBe. JjieMeHTbl CUMMETPUH TPaBWIbHBIX MHOTOTPAaHHUKOB.
CummeTpusi B TIpaBUJBHOM MHOTOTPaHHMKe: CHMMETpHsl Tapasiiefienure/id, CHAMMETPHs
NIPaBU/IbHBIX TIPY3M, CUMMETPHs TIPaBUIbHOM NMHUPaMU/bI.

BeKTopbl H KOOPUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOD B IPOCTPAHCTBe, HY/IEBOM BEKTOD, AJIMHA HEHY/IeBOT'O BEKTOPA, BEKTOPhI
KOJ/IMHeapHble, COHArpaB/eHHble M TPOTUBOIIOJOXHO HarpaB/ieHHble BeKTOpbl. PaBeHCTBO



BeKTOpOB. [leliCTBUSI C BEKTOpaMHU: COKeHHWEe W BblUMTaHME BEKTOPOB, CyMMa HECKOJIbKHUX
BEKTOPDOB, YMHO)XeHHe BeKTopa Ha uuciao. CBoMCTBa C/IOKeHHsT BeKTOpoB. (CBoMCTBa
YMHO>XeHUsI BeKTopa Ha uucro. [ToHsThe KomrylaHapHble BeKTOphbl. [Ipru3HaK KOMIlaHapHOCTH
Tpéx BekTOpoB. [lpaBuno mnapannenenunesna. Teopema O pa3/loKeHWHW BeKTOpa IO TPEM
HEKOMITTaHapHbIM ~ BeKTopaM. [IpsiMoyrosibHasi cucTeMa KOOpAMHAaT B  TPOCTPAHCTBe.
KoopauHate! BekTOopa. CBfI3b MeX/ly KOOpJUHAaTaMu BeKTOpa M KOOpJWUHAaTaMu TOYeK. YTOJ
MexxJy Bekropamu. CKasisipHOe IIpou3BefieHre BeKTOPOB.

11 K/TIACC

Te/ia BpaleHus

[MoHsATHS: LWIMHApPUYECKasi TOBEPXHOCTb, KOHWYeCKasi TIIOBepXHOCTb, chepuueckas
TIOBEPXHOCTh, OOpasymolue roBepxHocTeld. Tena BpalljeHUs: LWIMHAP, KOHYC, YyCeuéHHbIN
KOHYC, cdepa, mwap. BsaumHoe pacrnionokeHue cgepbl U MIOCKOCTH, KacaTelbHasl MJI0CKOCTb K
cepe. 306paskeHne Tes BpalljeHuUs Ha MJIOCKOCTH. Pa3BépTKa LunMHApa 1 KoHyca. CuMMeTpust
cdepsl U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 06 00BEMe MPSIMOYTOBHOTO
napasienienunesa M ciaeActBus u3 Heé. OObEM MPSIMOM M HAKIOHHOW TPU3MBI, LWIMH/DA,
npaMuzbl ¥ KoHyca. OOBEM I11apa U 11apoBOro CerMeHTa.

KomOuHaiy Ten BpaljeHWss W MHOTOTDAaHHUKOB. [Ipu3Ma, BrMcaHHas B LWIMHZAD,
onucaHHasi OKoJI0 LuauHApa. IlepeceueHne ceprl M m1apa € IJIOCKOCThRO. KacaHue miapa u
cdepsl TiockocThio. [ToHsITHEe MHOTOTpaHHMKA, OTTMCAHHOTO 0K0JI0 cdepbl, cdepbl, BIMCAHHOU B
MHOIOIPaHHMK WUJ/IU TeJIO BpallleHusl.

[Tomaib MOBEPXHOCTH LIM/IMH/PA, KOHyca, Myomaab ceprl U eé yacreil. [lomobue B
npoctpaHcTBe.  OTHOmIeHWe O0OBEMOB, TIOLaZlell  TOBEPXHOCTeH MOAOOHBIX  (UTYP.
[TpeobpasoBanue momobusi, romMoTeTusi. PellleHre 3afjau Ha TJIOCKOCTH C MCIIO0/Ib30BaHHEM
CTepeoMeTpUUeCKHUX MeTO/IOB.

[TocTpoeHWe ceyeHHMi MHOTOIPDaHHMKOB W Tesl BpallleHUsi: CeueHus LWIMH/ApA
(mapasienbHO W TIEpPIIeHAUKY/ISPHO OCH), ceueHUsi KOHyca (Tapasiie/ibHble OCHOBAHUIO U
TIPOXO/IsAIIINe Yepe3 BepIlMHY), CeUeHHs I11apa, MeTO/bl TOCTPOeHUsI CeueHUil: MeTo/[ CJie/loB,
MeTO/, BHyTPEHHero NpOeKTUPOBaHUs, MeTO/, llepeHoca CeKylliei MJIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTopsb! B pocTpancTse. Onepanyy Haj, BeKTopaMU. BeKTopHOe yMHOXeHue BeKTOPOB.
CBoiicTBa BEKTOPHOTO YMHO)KeHHUsl. [IpsiMmOyrosibHasi cuUcTeMa KOODJMHAT B TPOCTPaHCTBe.
KoopauHate! BekTopa. Pa3nokenre BekTopa 1o 0a3ucy. KoopauHaTHO-BEKTOPHBIM MeTOZ, TpH
pellleHnY TeOMeTpUUecKuX 3aziau.

JIBIOKeHHUs B IPOCTPAHCTBe

[Bwkenusi mpoctpaHcTBa. OtobpakeHusi. [IBuwkeHusi U paBeHCTBO ¢uryp. OO6iue
CBOMCTBA [BWKeHWM. Buibl ABWKeHUWM: Mapasiie/ibHbld MepeHoC, LieHTpajbHasi CUMMeTpus,
3epKajibHasi CAMMETPHs], IOBOPOT BOKPYT IpsiMoii. [Tpeo6pa3oBanus nogobusi. [psimast u chepa
Ounepa.



IVIAHUPYEMBIE PE3YJ/IbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSl» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDBI

1) rpaxkgaHCcKoOe BOCIUTaHKe:

CcOPMHUPOBAHHOCTb ~ TPAKAAHCKOW TO3WIMM  O0yuarommierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YjieHa POCCHUMCKOro OOIecTBa, Tpe/CTaB/ieHWe O MaTeMaTHUeCKHUX OCHOBax
(GYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYp, SIBJIeHUM, TPOLeAypP TPa’KIAHCKOTO O00IecTBa
(BBIOODBI, OTPOCHI M JAPYroe), yMeHHe B3auMO/IeHiCTBOBATh C COI[UA/TbHBIMH WHCTUTYTaMH B
COOTBETCTBUM C UX PYHKLUSIMU U Ha3HAUEHUEM;

2) IaTpUOTHYECKOE BOCITUTAHHE:

c(hOpMHPOBAHHOCTb POCCHUMCKOW T'PaKJaHCKOW MAEHTUUHOCTH, YBa)KeHUs K TPOIILJIOMY U
HaCTOSALLEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHOe OTHOLIEeHWe K JOCTW)KEHHSIM POCCUMCKUX
MaTeMaTUKOB M POCCHMMCKOM MaTeMaTHYeCKOW IIKOJbl, UCMOJIb30BaHUE STUX AOCTWKEHUW B
JIPYTUX HayKaX, TEXHOJIOTHsX, Chepax SKOHOMUKY;

3) AyXOBHO-HPABCTBeHHOE BOCMIUTAHHUe:

OCO3HaHWEe  [JYXOBHBIX L|eHHOCTed  pOCCHICKOrO  Hapofia, C(hOpMHUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOTO TIOBe/IeHHs], CBSI3aHHOTO C TPAKTUYeCKUM MpHUMeHeHreM
JOCTIKEHUM HayKd W [leATebHOCTBI0 YUYEHOTO, OCO3HaHHWe JIMYHOTO BK/aZila B IOCTPOEHHE
yCTOWUYMBOTO OyyIIero;

4) 3cTeTHUeCKOe BOCITUTAHHe:

3CTeTUYeCcKoe  OTHOLIeHWe K  MHWpY, BK/IOuUasi  3CTeTHKYy  MaTeMaTUuecKux
3aKOHOMEpHOCTel, OOBEeKTOB, 3a/lay, pelleHrd, pacCy>K[eHWd, BOCIPUUMUUBOCTb K
MaTeMaTUUeCKUM acrieKTaM pa3/inuHbIX BU/IOB UCKYCCTBA;

5) ¢pu3nueckoe BoCIUTaHUe:

cchOopMHPOBAaHHOCTh YMeHHs TIPUMEHSITh MaTeMaThueckre 3HaHUsI B UHTepecax 3/[0pOBOTO
u Ge3omacHoro obpasa >XM3HW, OTBETCTBEHHOE OTHOIIIeHHWe K CBOeMY 37I0POBbIO (3[10pOBOe
nUTaHue, cOa/TaHCHPOBAHHBIN PE)KUM 3aHATHN U OT/IbIXa, perysspHas ¢hr3nueckass akTUBHOCTD),
¢dur3nuecKkoe COBepILEHCTBOBAHUE MPU 3aHSITUSIX CITIOPTUBHO-03/J0POBUTE/ILHOU [1eSITe/IbHOCTbIO;

6) TpyAoBOE BocIMTaHHe:

TOTOBHOCTb K TPY/ly, OCO3HaHUe LIeHHOCTH TPY/JO/00Us, HHTepeC K pa3nyHbIM chepam
ripoeCcCHOHaNTLHOM JlesiTe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U eé TIPUIOXKEeHUSIMH, YMeHUe
coBeplIaTh OCO3HAHHBIM BLIOOp Oyayiied TmpodeccM W peasu30BbIBaTH COOCTBEHHBIE
JKU3HEHHbIE TIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHyecKoMy 00pa3oBaHHIO U
camMo00pa30BaHUI0 Ha MPOTSHKEHUM BCEH XKU3HHU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B pellleHu!
MPAKTUUeCKUX 3a/lau MaTeMaTUueCcKOM HarpaBIeHHOCTH;

7) 3K0/I0THYeCKOe BOCTIMTaHHe:

chOpMHPOBAHHOCTb  3KOJIOTMUECKON KYJ/bTypbl, TOHUMaHWe BJUSHUS COLMA/IbHO-
9KOHOMHYECKUX TIPOL[eCCOB Ha COCTOSIHWE TIPUPOJHOM U COLMaZbHOW Cpefibl, OCO3HaHUe
r00a/lbHOTO ~ XapakTepa  JKOJIOTUYeCKMX  TipobjeM, OpUeHTalusi Ha  TpUMeHeHue
MaTeMaTHUUeCKUX 3HAHUM Jjisi pellleHus 3a/au B 00/1IaCTH OKpY)Karollel Cpefibl, T/IaHUpOBaHUE
TIOCTYTTIKOB U OL[€HKH WX BO3MOXXHBIX ITOC/IeJCTBUH [I/Is1 OKpY>Karollel cpefibl;

8) HeHHOCTH HayYHOT'0 MO3HAHUA:



C(OPMHPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKW M OOIeCTBEHHOW IPAKTHKH, TIOHUMaHWe MaTeMaTH4eCKOW HayKdh Kak cepbl
YyesI0BeUeCKO! /leTe/IbHOCTH, 9TarioB € pa3BUTHSI U 3HAUMMOCTH [i/Isl pa3BUTUS LIMBUIM3ALIUY,
OBJIa/leHUe SI3bIKOM MaTeMaTUKU U MaTeMaTHUyeCKOi KyJIbTYPOi Kak CpeJiICTBOM T03HaHUsI MUPa,
TOTOBHOCTb OCYIIECTB/ISITh TIPOEKTHYIO U UCC/Ie[I0BaTe/IbCKYI0 JesiTe/TbHOCTh UHUBUAYAIbHO U
B TpyIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe 1efiCTBUS

Ba3oBbie lornyeckue JelMCTBUA:

BBISIB/IAITE M XapaKTepU30BaTh CYIeCTBEHHbIe TIPHU3HAKU MaTeMaTHyeCKUX OOBEKTOB,
TIOHSATHM, OTHOLIEHUA MeXAy TOHATUsAMH, (OpPMy/UpOBaTh  OMpejie/ieHUsl  TIOHSTUMH,
yCTaHaB/IMBaTh CYIIeCTBeHHBIA TIPM3HAK KjacCU(PUKALMM, OCHOBaHHUsI Ajisi 00001mieHus u
CpaBHEeHUs1, KpUTepHHU NMPOBOIMMOTr0 aHa/In3a;

BOCIIPUHUMATh, (OPMY/MPOBaTh W TIPe0Opa30BbIBaTh CYXKIEHWs: YTBEpUTe/TbHbIE U
OTpHULIaTe/IbHbIE, eJUHUUHbBIE, YaCTHBIE U 00I1I[1e, YC/IOBHBIE;

BBISIB/IATE MaTeMaTUuUecKue 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTUBOpeuus B (pakTax,
JAHHBIX, HAO/MIOZEHUSIX W  yTBED)KAEHWSX, TpeAjiaraTb KPUTEPUW [l BBISIBICHUS
3aKOHOMEPHOCTeN Y IPOTUBOPEUUH;

JleflaTh BBIBOZIBI C HCIOJb30BaHHWEM 3aKOHOB JIOTHKH, AeJYKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0OUeHUH 110 aHa/IoTHH;

TIPOBO/IUTH CAMOCTOSATE/IbHO [l0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBepXKAeHul (mpsMble 1
OT TPOTUBHOIO), BBICTPAWBAaTh apryMeHTalWl0, TIPUBOJUTHL TPUMEpPbl U KOHTPIIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KIIEHUS U BBIBOJIBI;

BbIOMpaTh Crocob perneHuss yueOHOW 3a7aud (CpaBHMBATh HECKO/IBKO BapHaHTOB
pelieHus, BBIOMpAaTh Haubosiee TIOAXOASLIMA C YUETOM CAMOCTOSITENIEHO —BBIZe/IeHHBIX
KpUTEpUEB).

Ba3oBble Hcc/iej0BaTeIbCKUe /[eHCTBHA:

VICTI0JIb30BaTh BOTPOCHI KaK MCC/Ie0BaTe/IbCKU UHCTPYMEHT MO03HaHus1, (POPMY/IMPOBaTh
BOTPOCH], (DUKCUDYIOIIMe TPOTHBOpeure, MpobsieMy, yCTaHaB/IMBaTh WMCKOMOe U JlaHHOe,
dbopMHpOBaTh TUNOTE3y, APTYMEHTUPOBAaTh CBOIO MO3HULMI0, MHEHUE;

TPOBOJIUTL  CAMOCTOSITE/IbHO ~ CIJIAHWPOBAHHBIM ~ 3KCIIEPUMEHT, UCC/iefloBaHHe 110
YCTaHOB/IEHUIO OCOOEHHOCTEe MaTeMaTHuecKoro OObeKTa, sIB/IeHWs, TPOLeCca, BbISIBIEHUIO
3aBUCUMOCTeH MeXXy 00beKTaMu, SIBJIEHUSIMH, TTPOLieCCaMy;

CaMOCTOAATe/TLHO (pOpPMY/IMPOBaTh 0000ILeHNsT U BBIBOABI 110 Pe3yJibTaTaM MPOBeJEHHOTO
Habro/ieHus1, UCC/ieloBaHNsl, OL[eHUBATh JOCTOBEPHOCTh T0J/yueHHbIX pe3yJ/bTaToB, BLIBOJOB U
0000111eHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE Pa3BUTHE TpoLiecca, a TakKe BbIJBUTaTh IMPeJIoIoKeH s 0
€ro pa3BUTUU B HOBBIX YC/IOBUSIX.

Pa6ora c uadopmanueii:

BBISIB/ISATH JeULUTH MH(POPMALWK, JaHHBIX, HEOOXOAUMBIX /JIsi OTBETA Ha BOTMPOC U JIIs
pellleHus 3a/iaui;

BbIOMpaTh MHQPOpPMALMI0O W3 WCTOYHUKOB pa3/MUHbIX THIIOB, aHa/JW3UPOBaTh,
CUCTeMaTU3UpOBaTh W HWHTEpIpeTHpoBaTh HWHGOPMALMI0 pas/MuyHbIX BHUJOB U (QoOpM
Tipe/|CTaB/IeHNSsI;



CTPYKTYpPUPOBaTb  WH(OPMALMIO, TIPeACTaB/IsATH €€ B pa3aMuHbIX  (opmax,
WITFOCTPUPOBATh IpadruecKy;

OLleHMBAaTb HaAE&KHOCTb HWHGOpPMALMM TI0 CaMOCTOSITE/IbHO — C(OPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Oomugenue:

BOCIIPUHUMATh ¥ (DOPMYJTUPOBATb CY>KJEHHWsS B COOTBETCTBHUH C YCJOBUSMH U LIeSIMU
0011IeHus], SICHO, TOUYHO, TPaMOTHO BBIP@KaTb CBOK) TOUKY 3PEHHUSI B YCTHBIX W TMCbMEHHBIX
TeKCTax, JiaBaTh I[IOSICHEHUsI 10 XOJYy pelleHus 3a/aud, KOMMEHTUPOBaTh IOyUYeHHbIN
pe3y/bTart;

B X0/le 00CY)X/IeHWsI 3aflaBaTh BOTPOCHI TI0 CYILECTBY 00OCYX/aeMOU TeMbl, TIPOOJIeMBI,
pelllaeMO 3ajjaud, BbICKA3bIBaThb H/leW, HalleJieHHble Ha TIOMCK peIleHHs, COTIOCTaB/ISATE CBOU
CY)XXZIeHUs C CY)K/IeHUSIMM JIDYTMX yUaCTHHUKOB JMasiora, 0OHapykKMBaTb pa3/nule U CXOJCTBO
TMO3ULMH, B KOPPEKTHOM (hopMe (hopMy/IMpPOBaTh Pa3HOI/IACHsl, CBOU BO3pakeHMUs;

TIPe/ICTaB/ISITh Pe3y/bTaThl peIleHHs 3aiaud, dKCTIepUMeHTa, WCC/Ie/IOBaHUs, IPOEKTa,
CaMOCTOSITE/IbHO BbIOMpaTh (OpMaT BBICTYIUIEHWS C YYETOM 3aJau TIpe3eHTallud |
0coOeHHOCTel ayAUTOPUH.

PeryisiTHBHBIE YHUBepPCa/IbHbIE yUeOHbIe 1efCTBUS

Camoopranu3anus:

COCTaBJISITh TU/IaH, aJrOPUTM pellleHusl 3aJjaud, BbIOMpAThb CMOCo0 pelleHusi C y4ETOM
VMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTeH, apryMeHTUPOBaTh U KOPPEKTUPOBATh
BapHaHTh! pellleHni C yuéTOM HOBOW MH(OpMaLKK.

CaMOKOHTPO/Ib, YSMOLJHOHATbHBIH HHTE/LJIEKT:

B/IaJIeTh HaBBIKaMH TI03HaBaTebHOW pedieKCUy KaK OCO3HaHHSI COBEpIIaeMbIX [[eHCTBHUMA
Y MBIC/IUTE/ILHBIX TIPOLIECCOB, WX pe3y/lbTaTOB, B/aJeTh CIIOCOOaMH  CaMOTPOBEPKH,
CaMOKOHTPOJISI TIPOLIeCCa U pe3yJ/ibTaTa pellleHHss MaTeMaTH4eCKOW 3a/1auu;

TIpe/IBUZIETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTH TIDH PeLIeHHUH 3a[jaud, BHOCHUTb
KOPPEKTUBBI B JleITelTbHOCTb Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HalIeHHBIX OLIMOOK,
BBISIB/IEHHBIX TPYAHOCTE;

OLIEHWBATb COOTBETCTBHE pe3y/bTaTa LeMd W YCIOBUSIM, OOBSACHSATH TPUUKHBI
JOCTIDKEHUS] WM HEeJOCTYDKEHWsI pe3y/bTaTOB [eSTebHOCTH, HaXO[UTh OIIMOKY, /aBaTh
OL|eHKY MPUOOPeTEHHOMY OTIBITY.

CoBMecTHas iesiTe/TbHOCTh:

TOHUMATh ¥ MCIIO/Ib30BaTh MPEeNMYIIeCTBa KOMaHJHON ¥ MHAWBUAYATBHON paboThI MpH
pelieHur Yy4yeOHBIX 3a/jau, TPUHUMATh 1eJlb COBMECTHOW /IesiTeJIbHOCTH, TUIAHWPOBAaTh
OpraHM3aIi0 COBMECTHOH paboThl, pacrpeziensiTh BUALI paboT, JOrOBapuBaThbCs, 00CYXAATh
TIPOL[eCC U pe3yJIbTaT paboThl, 00001IaTh MHEHHUS HECKOJTBKUX JIFO/IeH;

y4acTBOBaTh B TPYIIIOBBIX Gopmax paboTel (00CyxgeHHs, 0OMeH MHeHHH, «MO3TOBBIe
IITYypPMbI» W WHBIE), BBITIOJHATE CBOK) uacTb PabOThI U KOOPAWHUPOBATh CBOM [I€HCTBUS C
JPYrUM{ ujleHaM{d KOMaH[ibl, OLIeHMBATh KAauecTBO CBOET0 BK/aja B OOMMWI MPOAYKT TIO
KpUTEepUsiM, CPOPMYJTMPOBAHHBIM yUaCTHUKAMH B3aMO/I€HCTBUSI.

INPEAMETHBIE PE3YJIBTATHBI



K xoH11y 10 K/1acca oOyyaromuiicss HayuuTCs:

CBOOO/IHO OTIepUPOBaTh OCHOBHBIMU TOHSTUSIMU CTEPEOMEeTPHH TIPH PellieHnH 3a7ay v
NIPOBeJIeHMM MaTeMaTU4YeCKUX PacCyKeHuM;

NIPDUMEHATb aKCHOMbl CTEepeOMeTpUM U  C/eJCTBUS M3 HUX TIpU  pelLleHuMn
reoMeTpUUeCcKrX 3azau;

K/IaCCA(ULIMPOBaTh B3aUMHOE PACIIo/IoKeHHe MPsIMbIX B IIPOCTPaHCTBe, IJIOCKOCTe! B
NIPOCTPAHCTBe, MPSIMBIX Y MJIOCKOCTeN B IPOCTPAHCTBE;

CBOOO/IHO OTeprpoOBaTh MOHATUSIMU, CBSI3aHHBIMH C YIJIaMHU B TIDOCTPAHCTBE: MeXIy
NPSIMBIMU B TIPOCTPAHCTBE, MeX/y MPSIMOM U IJIOCKOCTBIO;

CBOOO/IHO OTIePHPOBATH TIOHATHSIMU, CBSI3aHHBIMH C MHOTOT'PaHHHUKAMM;

CBOOO/IHO pacro3HaBaTh OCHOBHbIE BH/bI MHOTOIDAaHHUKOB (TIpM3Ma, MHpaMU/a,
TIPSIMOYTOJTbHBIN TIapasuiesienuriesi, Ky0);

K/1acCU(UIIMPOBaTh MHOTOIPaHHUKH, BbIOMPasi 0CHOBAHUS /1/1s K/IaCCU(PUKALIWY;
cBOOO/IHO OMepypoBaTh IOHSTUSMH, CBSI3aHHBIMKM C CeYeHHMeM MHOrOrpaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH Napasijie/lbHOe, [ieHTpaJbHOe U OPTOrOHa/IbHOe NIPOeKTUpoBaHue GUryp Ha
TUIOCKOCTB, BBITIO/THSITH M300pa)keHHst (GUTyp Ha TJIOCKOCTH;

CTPOUTH CEYeHHsI MHOTOIPDaHHUKOB pas/MYHbIMU METOJaMHM, BBINOIHATH (BbIHOCHBIE)
TUIOCKHE YepTeXXHW W3 PUCYHKOB TPOCTHIX O00BEMHBIX (UTYp: BUA CBepxy, COOKY,
CHM3Y;

BBIUMC/IATh IJIOL[AJAM  TIOBEPXHOCTEH MHOTOIPDaHHUKOB (MpuM3Ma, MHUpamMuja),
reoMeTpUUeCKUX TeJl C IpUMeHeHreM (opMmy.;

CBOOO/IHO OMepupoBaThb TMOHSATUSAMHU: CUMMETPUs B TIPOCTPAHCTBE, ILIEHTP, OCb U
IJIOCKOCTb CUMMETPHH, LIEHTP, OCb U IJIOCKOCTh CUMMETPUH (DUTYPBI;

CBOOO/IHO OTIepHPOBATh TIOHSITHUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOODJMHATaM B
TIPOCTPAHCTBE;

BBITIO/THAT [1eHCTBUS HaJl BEKTOPaMy;

peliaTb 3aJaud Ha [0Ka3aTeJbCTBO MaTeMaTUUeCKWX OTHOLIEeHWH U HaxOoXJeHue
reoOMeTpUUecKUX BEJWYMH, T[IPUMEHSI M3BEeCTHble MeTOJAbl TpH  pelLleHUuMr
MaTeMaTHYeCKHX 3a/,au MOBBILLIEHHOTO U BEICOKOTO YPOBHS CJI0XKHOCTH;

NIPUMEHSATh NPOCTelIIe NpOrpaMMHble CpefiCTBa U 3/1eKTPOHHO-KOMMYHHKALMOHHbIE
CUCTeMbI TIPY pellleHuH CTepeoMeTpUUecKuX 3a7iay;

V3BJIeKaTb, npeoOpa3oBbIBaTh W WHTEPHPETHPOBaTh  HMH(MOPMALHIO 0
NIPOCTPAHCTBEHHBIX TeOMeTpUUecKuX (QUrypax, MpeJCcTaB/leHHYH0 Ha uepTeXxax M
PUCYHKaX;

NPUMEHATb TIO/yueHHble 3HAaHWSI Ha [IpaKTUKe: CpaBHMBATb M aHa/JIW3UPOBaTh
peasibHble CUTYyallMy, MPUMEHSITh U3yueHHble TIOHATHS B TIPOL[eCCe MOMCKa pelleHUs
MaTeMaTHuecKyd C(HOpMYJTUPOBAaHHOM TMpoO/eMbl, MOZEIMPOBATh peasibHble CHUTYal[UH
Ha s3blKe TreOMeTpPUM, MCC/Ie[ioBaTh IIOCTPOEHHble MOJeIM C MCI0/b30BaHUEM
reOMeTpUUeCKUX TOHATUMA W TeOpeM, armapara anrebpbl, pelnaTb MpaKTHUecKue
3a/lau, CBsI3aHHbIE C HAaX0XKJeHeM reOMeTpUUeCKHUX BeJIMUUH;

MMeTh TIpe/ICTaB/eHHs 00 OCHOBHBIX JTalax pa3BUTHUS T'€OMETPUHM KaK COCTaBHOM
YyacTu QyHAaMeHTa pa3BUTUSI TeXHOJIOTHA.

K koniy 11 K/1acca o0yyaromynics HayunuTCs:

CcBOOO/IHO OTEpUPOBATh TOHATUSMU, CBA3aHHBIMU C I[WIMHAPUUYECKOM, KOHUUECKOU U
cdeprueckoi MoBepxXHOCTSIMU, OOBACHSTEH CIIOCOOBI MOTyUeHuUs;



OTIepUPOBAThH TOHATHSIMHU, CBS3aHHBIMU C TeJIaMM BpAILeHUs: LUIUHIPOM, KOHYCOM,
cdepoii u 1apom;

pacrno3HaBaTh TeJia BpalleHus (LUMIMHADP, KOHYC, cdepa U 11ap) v 0OBSICHATE CIIOCOOBI
TIOJTyYeHHsl TeJl BpallleHus;

K/IaCCU(UIIMPOBATh B3aMMHOE PaCIiojioykeHre cdepbl U MI0CKOCTH;

BBIUMC/IATE BEIMUYMHBI 3/IEMEHTOB MHOIOIPDAaHHHMKOB U Tesl BpalljeHWs, 0O0bEMbI U
TUIOLIQ/[ TIOBEPXHOCTeH MHOTOTPAaHHHKOB W Tes BpallleHusi, TeOMeTPUUeCKUX Tem C
ripuMeHeHreM GhopMyi;

CBOOO/IHO OTIepUPOBATh MOHSATHUSMH, CBS3aHHBIMU C KOMOWHAIUSMU Tesl BpalljeHUs] U
MHOT'OIPaHHUKOB: MHOTOTPaHHUK, BIMCaHHbIN B cdepy M OnMcaHHbIN OKOJO cepsl,
cdepa, BMcaHHasi B MHOTOI'PaHHUK W/ TeJIO BpallleHus;

BBIUKC/ISITE COOTHOIIEHUST MEXAY TIIOMIaZIsIMU TTOBEPXHOCTel M 00bEMaMK TIOZ0OHBIX
TeJ;

u3o0paxkaTb M3ydyaemble (UIYpbl, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE UEepTeXU U3
PUCYHKOB TIPOCTBIX 00BEMHBIX (uryp: BHUf CBepxy, cOOKy, CHU3Y, CTPOUTb CeUYeHUst
TeJl Bpall|eHus];

V3BJIeKaTh, WHTEPIIPeTHPOBaTh W MpeoOpa3oBbiBaTh  MH(MOPMALHIO 0
MIPOCTPAHCTBEHHBIX TeOMeTpUUecKuX (QUrypax, IpeJCTaB/eHHY0 Ha uYepTeXxax M
PUCYHKaX;

CBOOO/IHO OTIEPHPOBATH TIOHSTHEM BEKTODP B TIPOCTPAHCTBE;

BBITOJIHSTE OTlepaljiy Hajl BEKTOpaMH;

3a/laBaTh MJIOCKOCTh YPaBHEHNWEM B [IeKapTOBOM CHCTeMe KOOP/IMHAT;

pelllaTb TreoMeTpUUeCKWe 3aZlaud Ha BbIUMC/IEHHWE YIJIOB MeXAy TMpSIMBIMU U
MJIOCKOCTSIMM, BBIUKC/I€HME DPACCTOSTHUM OT TOUKU [0 TUIOCKOCTH, B LieJIOM, Ha
rpUMeHeHre BeKTOPHO-KOOP/AWMHATHOTO MeTOo/1a TIPU pellleHNY;

CBOOO/IHO OTEepUpPOBaTh TIOHSTUSMH, CBS3aHHBIMH C JIBWDKEHHEM B TIPOCTPAHCTBe,
3HaTh CBOMCTBA JABWXEHUM;

BBITIOJIHATh W300pa)keHHsi MHOTOTPDAaHHUKOB W TeJl BpAIleHWs TpU TMapajuie/ibHOM
riepeHoCe, LIeHTPaJbHON CUMMeTpHH, 3epKaJbHON CUMMEeTpPHWH, TIPU TIOBOPOTE BOKPYT
TIpsiMoi, ipeobpa3oBaHust OJ00HS;

CTPOUTb CeueHusi MHOTOTPAaHHUKOB M Te/l BpallleHWs: CeueHus LWIWHJpA
(mapanienbHO Y MepHeHIUKY/SIPHO OCH), ceueHHst KOHyca (TlapasiiesibHble OCHOBAHHUIO
Y TIPOXOZsiiiivie yepe3 BepIlHY ), CeUeHuUs 111apa;

WCTO/b30BaTh METO/bl TOCTPOEHHUs] CeUYeHHI: MeTOo[, C/e/0B, MeTO/, BHYTPEHHero
NIPOEKTUPOBAHKS, MeTO/| TlepeHoca CeKyIllel MI0CKOCTH;

JI0Ka3bIBaTh reOMeTprUUecKre YTBepsKeHus;

NIpUMeHsSITh TeoMeTpUueckue (HakThl [JIs1 pelleHWs CTepeoMeTpUUecKHX 3afiau,
TNpe/iroJiaratoliiX HeCKOJIbKO I1aroB pelleHus], ec/id yCJI0BUSl TIPUMEHeHHs 3a/laHbl B
SIBHOM U HeSIBHOM (hopMme;

pelllaTh 3aJjaud Ha [j0Ka3aTeJbCTBO MaTeMaTUUeCKWX OTHOLLIEeHWN W HaXOoXeHue
reoMeTpUUeCKUX BeJIMUMH;

MIPUMEHSITh NPOrpaMMHbIe CPe/ICTBa U 3/1IEKTPOHHO-KOMMYHHKAL[MOHHbIE CUCTEMBI ITPU
pelleHny CTepeoMeTpUUeCcKrX 3a/jay;

NIpUMeHSITh T0/lyueHHble 3HaHMSI Ha TIpPaKTHKe: CpaBHMBAaTh, aHalIW3UpOBaTb MU
OLIeHUBATb peasibHble CUTYaL[UH, PUMEHSITh W3yUeHHbIe TOHATHS, TeOPeMbl, CBOMCTBA
B TIpoljecce TIOMCKA pellleHWs MaTeMaTudecKd C(hOpMYIUPOBAHHOM Tpo06JieMbl,



MOZJe/INPOBaTh pead/ibHble CUTYdllMU Ha A3bIKe r€eOMEeTpHH, UCC/IeJ0BaTh MOCTPOEHHLbIE
MOJe/In C HUCII0JIb30BaHWEM I'eOMEeTPHUYeCKUX TIOHSATUM U TeopeM, arriapara aJIFE6pLI,
peniaTh MpakTuueCKue 3a/iduu, CBA3dHHBIE C HAXOXAEHUEM I'€eOMETPUYECKUX BEJIMUYNH;
HUMeThb IIpeACTaB/IEHUS 00 OCHOBHBIX 3Tarax Pa3BUTHA Te€OMETPHUU KdK COCTaBHOM
YacCTHu CIJYH/:[EIMGHTB Pa3BUTHA TeXHOJIOTHM.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosinuecTBo yacoB J/IeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Kontponsuer TpakTuyeckue oOpa3oBare/bHbIE
e paboTsI PadoTHI pecypesI
1 BBeneHue B cTepeoMeTputo 23 1
5 B3aumHoe pacrosnioxeHue MpsiMbIX B 5 1
TIPOCTPAHCTBE
3 [TapannenbHOCTD MPSIMBIX U MJIOCKOCTEH B 3
TIPOCTPaHCTBe
4 HepneH,quynﬂpHOCTb MPSIMBIX U 75
TMJIOCKOCTEN B MPOCTPAHCTBE
YT/Ibl ¥ pacCTOSTHUS 16 1
6 MHororpaHHUKu 7 1
BexTops! B ripocTpaHcTBe 12
3 HOBTOPGHI/IE, 000011]eHre ¥ CUCTeMaTH3aIs c )
3HaHUM
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 K/ITACC

KosinuecTBo yacos J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne m/m NMporpaMmsbI Bcero Koutponbuer TlpakTuyeckue oOpa3oBare/ibHbIE
e padoTbI padoThI pecypesI
1 AHaniTuyeckasi reoMeTpus 15 1
5 [ToBTOpEHME, O606H.[€HI:IE U 15 1
CUCTeMaTH3alysl 3HaHUM
OO6BEM MHOTOTpaHHUKA 17 1
4 Tena BpaleHus 24 1
c [Tno1mazu MoBepXHOCTH U 0OBEMBI 9 1
KPYTJ/IbIX TeJl
6 [BrxeHus 5 1
7 [ToBTOpEHME, 0606H_IEHIfe " 17 5
cucTeMaTU3aLysl 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IIOYPOUYHOE IVIAHUPOBAHUE
10 K/ITACC

Ne
n/n

Tema ypoka

KosinuecTBO uacoB

Bcero

KonTposibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

OcHoBHbIe paBusia U300pakeHust Ha
PUCYHKe IJIOCKOCTH, Mapasiie/bHbIX
NpSIMBIX (OTPe3KOB), CepejuHbI OTpe3Ka

[ToHsTUSI CTEpeOMeTPUU: TOUKaA, TIpsiMas,
TIJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
NpaBU/Ia U300pa’kKeHUs Ha PUCYHKe
TIJIOCKOCTH, TIapasijie/IbHbIX TIPSIMbIX
(oTpe3koB), cepeiMHbI OTPe3Ka

[MoHsITHSA: TIepeceKaroIrecs TI0CKOCTH,
TiepeceKarolyecs rpsiMasi v TJI0CKOCTh;
TIOTYTIPOCTPAHCTBO

[ToHsITHSA: TIepeceKaroIrecs TI0CKOCTH,
TiepeceKarolyecs nmpsiMasi v TJI0OCKOCTh;
TIOTYTIPOCTPAHCTBO

MHororpaHHHUKH, U300pakeHHne
MPOCTEMIINX MPOCTPAaHCTBEHHBIX (QUTYP,
HECYIIeCTBYHOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHune
MPOCTEUIINX TTPOCTPAaHCTBEHHBIX (PUTYP,
HeCYIIeCTBYHOIUX 00HEKTOB

AKCHOMBEI CTepeoOMETPHHU U IepBbIE




a1eaCTBUA U3 HUX

AKCHOMBEI CTEPEOMETPHHU U I1€PBLIE
a1eaCTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
ciepctByst U3 HUX. CrocoObl 3aaHust
TIPSIMBIX U TIJIOCKOCTEH B IMPOCTPAHCTBe.
O0603HaueHus MPSAMBIX U TVIOCKOCTeH

10

V300paskeHre ceueHUM MUpaMuibl, Kyoa u
TIPU3MBI, KOTOPBIE MPOXOJST Uepe3 Ux
pébpa. Mi3o6pakeHre TiepecevyeHust
TIOTyYeHHBIX TIOCKOCTeH. PackpaiBaHue
TIOCTPOEHHBIX CeUeHHH pa3HbIMHU [IBeTaMU

11

V306pakeHre ceueHuM MIpaMuAibl, Kyoa u
TIPU3MBI, KOTOPbIE MPOXOJST Uepe3 Ux
pébpa. Vi3o6pakeHre TiepeceyeHust
TIOTy9eHHBIX TUIOCKOCTeH. PackpaiBaHue
TIOCTPOEHHBIX CeUeHUH Pa3HbIMU L[BETaMU

12

V306paskeHre ceueHUM MUpaMuAbl, Kyoa u
TIPH3MbI, KOTOpPbIE TIPOXOZST Uepe3 ux
pébpa. M3o6paxkeHue TiepeceueHust
TOTy4eHHBIX TIOCKOCTeH. PackpaiBaHue
TIOCTPOEHHBIX CEUEHHH Pa3HbIMU IIBETaMU

13

M300pakeHne ceueHUH MUPaMH/IbI, Ky0a v
TIPH3Mbl, KOTOPbIE TIPOXOZST UYepe3 ux
pébpa. M306pakeHue repecevyeHust
TIO/TyYeHHBIX TVIOCKOCTeH. PacKpalniBaHue
TIOCTPOEHHBIX CEUEHHH Pa3HbIMU [IBETaMU

14

MeTo/, cyiefioB [ijisi IOCTPOEHUSsI CeUeHU




15

Mertop cnefjoB /Jisi IOCTPOEHUsI CeUeHU.
CBolicTBa nepeceueHul TIPSIMbIX U
TMIJIOCKOCTEMN

16

Mertop, cyiefioB /1Jisi IOCTPOEHUsI CeueHuH.
CBolicTBa nepeceyeHUi MpsIMbIX U
TJIOCKOCTeM

17

[TocTpoeHMe ceueHU B TUpamMujie, Kyoe
110 TPEM TOYKaM Ha pébpax. Co3zaHue
BBLIHOCHBIX UepTeXKel 1 3aruch 111aroB
MOCTPOEHUS

18

[MTocTpoeHue ceueHuii B mupamue, Kybe
10 TpEM TOUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UepPTeXXell M 3aIiCh I11aroB
TIOCTPOEHHUS

19

[MTocTpoeHue ceueHuii B mUpaMuzie, Kybe
110 TpéM TouKaM Ha pébpax. Co3zanue
BBIHOCHBIX UePTEeXKel U 3aluCh I11aroB
TIOCTPOEHHUS

20

ITocTpoeHue ceueHuii B TUpaMu/ie, Kybe
10 TpéM TOUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UepTeXKel U 3aluCh 11aroB
TIOCTPOEHUSI

21

IToBTOpeHue ryianuMerpuu: Teopema o
MIPOTIOPLIMOHAIBHBIX OTpe3Kax. [Tomobue
TPEYroJIbHUKOB

22

[ToBTOpeHue nanumetpun: Teopema
Menenas. PacueThbl B ceyeHUSIX Ha
BBIHOCHBIX yepTexxax. Mictopusi pa3BuTus




MMJIaHUMETPHH U CTepeOMeTPUU

23

KonTtpospHast pabota " AKCHOMBI
crepeomeTpur. Ceuenus"

24

B3anMHoe pacriosioykeHue NpsiMbIX B
npoctpaHcTBe. CKpeluBaroIyecs
nipsiMble. [1pr3HaKy CKpeLUBaroLUXCsl
npsiMbIX. [lapasienbHble MpsiMble B
MIPOCTPaHCTBe

25

Teopema 0 Cyl11leCTBOBaHUU U
eJMHCTBEHHOCTH NPSMOU Tapasiie/ibHON
JlAHHOU TIPSIMOM, IPOXOAAILLeN Yepe3 TOUKY
MPOCTPaHCTBA U He JieXKallleid Ha JaHHOM
npsmou. JIeMMa o repeceueHumn
Trapasiie/bHbIX NPSMBIX [IJIOCKOCTBIO

26

[TapannensHOCTE Tpex NpsMbIX. TeopeMa o
TPEX Iapasie/IbHbIX NpsAMbIX. Teopema o
CKpelMBaroIMXCS MTPSIMBIX

27

[TapanenbHOe IPOEKTUPOBaHKeE.
OCHOBHbIe CBOKCTBA I1apa/ule/IbHOTO
NpoeKTHUpOoBaHus. V300pakeHne pa3HbIX
¢uryp B napassenbHON NPOEKLUU

28

LlenTpanbHas NpoeKus. YTOJI C
COHarpaB/IeHHbIMA CTOPOHAaMHU. YTOJI
MeXKy MPSIMbIMU

29

3a/jauu Ha JI0Ka3aTebCTBO U
HCCie/JoBaHKe, CBsI3aHHbIE C
pacIiooKeHreM TPSMBIX B TIPOCTPAHCTBE

30

IlonsTus: Mapa/iieJiIbHOCTb HPHMOﬁ n




TIJIOCKOCTH B MpocTpaHcTBe. [1pr3HaK
Tiapa’suie/IbHOCTH MPSIMOM U TJIOCKOCTH.
CBoiicTBa napa/isieibHOCTH TIPSIMOM U
TIJIOCKOCTH

31

['eomeTprueckue 3aaur Ha BLIYMC/IEHUE U
Jl0Ka3aTenbCTBO, CBSI3aHHBIE C
rapasiyie/;lbHOCTBIO TIPSIMBIX U TIJIOCKOCTeM
B IIPOCTPAHCTBe

32

[TocTpoeHue ceueHusi, MPOXO/sILLETO Uepe3
JTaHHYO TIPSIMYIO Ha UepTexxe U
rapasijieJlkHOTO APYrou npsiMoii. Pacuét
OTHOIIIeHUH

33

[NapanenbHasi NPOEKLMs1, IPUMeHeHue
U151 TIOCTPOEHUS CeueHuH Kyba u
napasiesienunesa. CBoicTBa
riapasuiesienure/ia U pu3Mbl

34

[TapannensHble m1ockocTy. ITpusHaku
rapasiie/IbHOCTH JBYX TVIOCKOCTeN

35

Teopema 0 TiapasniesibHOCTA U
eIJMHCTBEHHOCTH TVIOCKOCTH, TTPOXOASLLIeN
yepe3 TOUKY, He MPUHA//IeXaIly0 JaHHO!
TJIOCKOCTH U CJIe[ICTBUS U3 Heé

36

CBoiicTBa napasine/bHbIX TIOCKOCTeN: 0
Tiapasuie/IbHOCTH MPSIMBIX TTepeceveHust
TIpY TiepeceueHnH ABYX MapasuiebHbIX
TJIOCKOCTeM TpeTheit

37

CBoiicTBa napasie/ibHbIX MJI0CKOCTel: 00
OTpe3Kax TapaJjieJibHbIX MPSIMBbIX,




3aK/IFOYEHHBIX MeXXy Mapa/ijie/IbBHbIMA
IMJIOCKOCTAMHU; O I1epeceyeHrn HpﬂMOﬁ C
ABYMs TTapa/lyie/IbHBIMU ITJIOCKOCTAMUA

38

[ToBTOpenue: Teopema ITudaropa Ha
TJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPeyTo/IbHUKA

40

CaoticTBa Ky0a 1 IpsIMOYTOTbHOT'O
napasuiesienureza

41

BbIuncienue JyivH OTPe3KoB B Kybe U
MIPSIMOYTOJIbHOM Tlapasuiesnienure/ie

42

[NeprieHAVKYASPHOCT MPSIMOM U
riockocTu. [Ipu3sHak
TnieprieH/IUKYISIPHOCTU TIPSIMOM U
TIJIOCKOCTH

43

[TepnieH MKy ASIPHOCTD MPSIMOU U
I1I0CKOCTU. [IpusHak
NepreHJuKYy/ISpPHOCTH TIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 Cyli1leCTBOBaHUU U
eIJMHCTBEHHOCTH NPSIMOM, TIPOXO/SIILIei
yepe3 TOUKY MPOCTPAHCTBA U
repreHAuKY/ISIPHOM K IJIOCKOCTH

45

[TnockocT U nepnesvKY/IsIpHbIE UM
NpsiMble B MHOT'OIpaHHUKaX

46

[1nocKoCTH U NeprieH/IMKY/IsipHble UM
NpsiMble B MHOT'OIpaHHUKaX

47

[TeprieH UKy SIp ¥ HAK/IOHHASI.




[TocTpoeHue TieprieHUKY/IsSpa U3 TOUKHU Ha
TIPSIMY'TO

[TepnieH MKy P 1 HAKJIOHHAS.

48 [TocTtpoeHue neprneHAMKY/ISIpa U3 TOUKK Ha
MpsIMYO

49 Teopema 0 Tpéx nepreHAUKYJIsIpax
(mpsiMast u oGpaTHast)

=0 Teopema 0 Tpéx nepneHAUKYAsIpax
(mpsimast 1 obpaTHast)

51 Yron mexzay CKpenmBarILUMUC
MPSIMBIMU
[Touck neprieHUKY/ISIPHBIX TIPSMBIX C

52 TTOMOLLBIO TepIIeHIUKYISIPHBIX
TMIJIOCKOCTEMN

53 OpToroHanbHOe TPOeKTUPOBaHUE
[TocTpoeHue ceueHui KyOa, IPHU3MBI,

54 MPaBU/ILHOM MUPAMU/IbI C TTIOMOLLBIO
OPTOTrOHA/IbHOU MPOEKLIUU
[TocTpoeHue ceueHuit Kyda, IPHU3MBI,

55 TMPaBU/ILHOM MUPAMU/IbI C TIOMOII[BIO
OpPTOrOHa/IbHOU MPOEeKLIUU
CummMeTpus B TIPOCTPAHCTBE

56 OTHOCHUTe/IbHO IIJIOCKOCTHU. [InockocTr
CUMMeTpHI B MHOTOTPaHHHKAaX

57 [1pr3HaK nepneHAUKYISIPHOCTH TIPSIMOU U
TMJIOCKOCTH KakK C/Ie/ICTBMe CUMMETPUUN

=8 [TpaBU/IbHBIE MHOTOTPaHHUKU. PacyéT

paCCTOHHI/Iﬁ OT TOUYKHU A0 IIJIOCKOCTHU




59

[TpaBUIbHBIE MHOTOTPAaHHUKU. Pacuér
PaCCTOSIHUM OT TOUKHU JI0 TVIOCKOCTH

60

Criocobbl OMyCTUTD TIepIIeHIUKYISIPbI:
CUMMETPHUS, CIBUT TOUYKH 110
rapa’sijie/IbHOU MpsiMO

61

CpBur 1o HernapasulesbHOM NPSMOM,
V3MeHeHVe pacCTOSTHUN

62

KonTtposnrHas pabora "B3anmMHoe
pacrono)keHne MpsIMbIX U TVIOCKOCTeH B
IpOCTpaHCTBe"

63

[ToBTOpEHMeE: yron Mexxay NpsSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
MIPOM3BOJILHOM TpeyrojibHUKe, TeopeMa
KOCUHYCOB

64

IToBTOpEHME: Yyroa MeXay
CKpeLMBarLIMMUCS IPIMbIMU B
TPOCTPaHCTBe

65

FEOMeTpI/I‘JECKI/Ie MEeTO/ibl BBIUKMC/IEHUA
yrija MeXXAy IpAMBIMKU B MHOT'OI'PaHHHUKAaX

66

[Byrpannsiii yroy. CBOMCTBO TMHEWHBIX
YTIJIOB JByTPaHHOrO yrja

67

[TepnienukynspHble r1ockocTy. CBOMCTBA
B3aUMHO TepIIeHUKYJISPHBIX IVIOCKOCTeN

68

[Tpy3HaK nepreHAUKY/ISIPHOCTH
TJIOCKOCTeH; TeopeMa O MpsSIMOK
repeceyveHus [IByX MJI0CKOCTeN
TneprieH/IMKY/ISPHbIX TPeThel MI0CKOCTH

69

[TpsiMoyTO/BbHBIN Tapasuienenurnes; Ky0;




HN3MepeHus, CBOMCTBa MpAMOYT'OJILHOT'O
MapaJsuienenuriena

70

Teopema 0 AuaroHamM NpsIMOYT0JILHOTO
Tniapasuiesieruresia v cjiejCTBHe U3 Heé

71

CrepeomeTpuueckue U NpUKIaiHbIe
3a/lauy, CBsI3aHHbIe CO B3aUMHBIM
Pacro/ioKeHrueM MpSIMbIX U TJI0CKOCTH

72

[ToBTOpEHMeE: CKpellMBatoLecs NpsiMbIe,
rapasuiesibHble TVIOCKOCTH B CTaHapTHBIX
MHOTOrpaHHHUKaxX

73

[Tapa napasnnenbHbIX TIOCKOCTEN Ha
CKpelLMBaIOLLMXCS MPSIMBIX, paCCTOSIHHE
MeX/1y CKPel1BarolMUCS PSIMbIMU B
TIPOCTBIX CUTYaLUsIX

74

PaccTosiHie OT TOUKH /10 MJIOCKOCTH,
pacCcTosiHUe OT MPSIMOH /10 MJIOCKOCTH

75

BbIuricieHre pacCTOSIHUN MEXIY
CKPEIIUBAIOIUMUCS TIPSIMBIMH C
TIOMOILLIBIO TIepIIeHIUKYJISIPHOM IJI0OCKOCTH

76

TpéxrpaHHbI{ yroJ, HepaBeHCTBa /ISl
TpexrpaHHbIX yriioB. Teopema ITudaropa,
TeopeMbI KOCUHYCOB U CUHYCOB [I/If
TPEXIPaHHOrO yria

77

OneMeHThI cheprueCcKoil TeOMeTPUU:
reo/ie3uuecKrie JJMHUN Ha 3emsie

78

KonTtposnrHast paborta "Y1l
paccrosiHus"

79

Cucrematusaiys 3HaHUM "MHOrorpaHHUK




U ero 3/1eMeHThI"

[Tupamuga. Bugel mupamug. IlpaBunbHas

80 1
nvpamuza

81 [Tpusma. [IpsimMas 1 HaK/JIOHHAs MTPU3MBL. 1
IIpaBubHas npusma

82 [Ipsimoy mapannenenunes, 1
TIPSIMOYTOJTBHBIN Tapasuiesienures, Kyo

a3 BrInykiibie MHOTOrpaHHUKU. Teopema 1
Oiinepa
Brinykibsie MHOrorpaHHuku. Teopema

84 Ouinepa. [IpaBubHbIE U TOMYIIPABU/IbHBIE 1
MHOI'OTPaHHUKH

85 KonTponbHast paboTa "MHOrorpaHHUKH'" 1

86 [ToHsiTHe BeKTOpa Ha MJIOCKOCTH U B 1
TPOCTPaHCTBe

87 CymMmma BeKTOpoB 1

88 Pa3HOCTb BEKTOpPOB 1

89 [TpaBuno napasnnenenuvresa 1

90 YMHOKeHHe BeKTOpa Ha UKC/io 1
Pa3nokeHue BeKTOpa 10 6a3ucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJJHOU 1
IIJIOCKOCTH

92 CkasisipHOe 1ipou3sBe/ieHre 1

93 Boruncienue yria Mmexxly BeKTopaMu B 1
TIPOCTPaHCTBe

94 [TpocrTeiiiive 3aaur ¢ BeKTOpaMu 1




95 [TpocTeiye 3amaun ¢ BEKTOpaMu 1
96 [TpocrTeiiive 3afaur ¢ BeKTOpaMu 1
97 [Tpocrerimme 3ajaun C BEKTOpaMu 1
98 O06o0611eHre ¥ ccTeMaTH3alvs 3HaHUH 1
99 O06o011IeHMEe ¥ CUCTeMaTH3alysl 3HaHUH 1
100 WToroBast KOHTpPO/IbHasE paboTa 1
101 WToroBasi KOHTpoJibHasA paboTa 1
102 O06o006111eH1e ¥ CCTeMaTH3alys 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME




11 K/ITACC

KosmnuecTBo yacos 1 JJIEKTPOHHbIE
aTra
nudpoBbie
Ne n/m | Tema ypoka KontponbHble | TIpakTHueckue | H3y4YeHH
Bcero o0pa3oBare/ibHbIE
padoThI padoThI A
pecypcsl

1 IToBTOpeHue TeMbl "KoopauHaTel BeKTOpa 1

Ha IJIOCKOCTH U B TPOCTPaHCTBe"
) IToBTOpeHue Tems! "CkasgpHOe 1

rpousBe/ieHre BeKTOpoB"
3 [ToBTOpeHue Temsl "BrruncieHue yria 1

MeJXX/ly BeKTOpaMH B [IPOCTpaHCTBe"
4 [ToBTOpEHUe TeMbl "'YpaBHeHUe MPSMOH, 1

TIPOXO/IIiel uepes /iBe TOUKHU"
c YpaBHeHHe TJIOCKOCTU, HOpMaJlb, 1

ypaBHeHUe TUIOCKOCTH B OTpe3Kax
6 YpaBHeHHe TJIOCKOCTU, HOpMaJlb, 1

ypaBHeHHe TUIOCKOCTU B OTpe3Kax
7 BekTopHoe ripov3ssezieHne 1
3 JIuHeliHble HepaBeHCTBA, JIMHeMHOe 1

NIporpaMMUpOBaHue
9 JIuHeliHble HepaBeHCTBa, JIMHEeHHOe 1

NporpaMMHpOBaHue
10 AHanuThueckye MeTo/bl pacuéTa yria 1

MeXX/ly PSIMBIMM B MHOT'OIPaHHHKAaX
1 AHanuThuyeckye MeTo/bl pacuéTa yria 1

MeXAy IJIOCKOCTAMH B MHOT'OT'PAHHHKAaX




dopmyiia pacCTOSTHUS OT TOUKH 10

12 TJIOCKOCTU B KOOpAMHATax

13 HaxosxeHre pacCTOSSHUM OT TOUKH 10
TJIOCKOCTH B Kybe

14 Haxo>keHre pacCTOSSHUM OT TOUKH 10
TJIOCKOCTU B PABUJIbHOW MUpaMU/ie

15 KoHTponbHas pabora "AHamuTrueckas
reometpus"

16 CeyeHus1 MHOTOTDAaHHUKOB: CTaHJapTHbIE
MHOTOTPaHHUKHA

17 CeuyeHus1 MHOIOTPaHHUKOB: MeTO/, C/1e/l0B
CeueHrss MHOTOTPAaHHUKOB: CTaH/JapTHbBIE

18 IIJIOCKOCTH, TlepeceyeHus NpsMbIX U
IVIOCKOCTeM

19 [TapannenbHble MpsiMbIe U TJIOCKOCTH:
rapasiie/ibHble CeueHust

20 [TapannenbHble MpsiMble Y TIJIOCKOCTU:
pacyéT OTHOIIEHUN
[TapannenbHbIe MpsiMble U TIOCKOCTH:

21 YIJIbl MEXXY CKPEeLLMBAIOIIUMHUCS
MPSIMbIMUA
[TepnieHAVKYISIDHBIE TIPSIMBIE U

29 TJIOCKOCTU: CTaH/IapTHBIE Mapbl
repreHAuKY/ISIPHbIX TVIOCKOCTeN 1
MPSIMBbIX, CAMMETPHUH MHOTOT'PaHHUKOB
[TepnieHAUKYASIPHBIE TIPSIMBIE U

23 TJIOCKOCTU: Teopema O Tpex

repreH uKyIspax




24

[TeprieHAUKY/ISIPHBIE TIPSIMbIE U
TIJIOCKOCTH: BBIYUC/IEHUsI [JTUH B
MHOT'OIpaHHUKaX

25

[ToBTOpEHMe: MIOIaAU
MHOT'OYT0JIbHUKOB, (hOPMY/JIbI /IS
niioiaziedd, coobpakeHus MoA00ous

26

IToBTOpEHMe: MIOIaAN
MHOT'OYT0/IbHUKOB, ()OPMY/JIbI /17151
iomazei, coobpakeHust of00Ms

27

[ToBTOpeHue: moLasu
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIomazieid, coobpakeHust moo00oust

28

[Tnomaay ceueHWi A MHOTOTPAHHUKOB:
TUIOIIA/IM TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpa>keHUs OA00Us

29

TTnomaqu ceueHU MHOTOTPAaHHUKOB:
TUIOLI[A/TV TIOBEPXHOCTEH, pa3pe3aHus Ha
YyacTH, CO0OpakeHHs ITOA00Hs

30

KonTtposbHas pabota "TloBTOpeHue:
MHOI'OTPaHHUKH, CeYeHUsI
MHOTOTDaHHUKOB"

31

O61ém Tena. O6beM MpsIMOYToJIbHOTO
niapasuiesiernuresia

32

3agauu 00 yiBoeHMM Ky0a, 0 KBajipaType
Ky0a; 0 TpUCeKIMHU yTJia

33

CTepeoMeTpUUeCKUe 3a/jaull, CBsi3aHHBIE C
00BEMOM TIPSIMOYTOJTBHOTO
Triapajuiesienuresia




HPI/IKJ'Ia,E[HbIe 3a/1la4l, CBA3dHHEIE C

34 BbIUKC/IeHeM 00BEMa TIPSIMOYTOTbHOTO
rapasuiesenureza

35 OOBEM TIPSIMOi TIPU3MBI

36 CrepeomeTpUueckue 3aJjauu, CBsi3aHHbIE C
BbIUHC/IEHHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [TpukazHble 3a/1auy, CBA3aHHbIE C
00BEMOM TIPSIMOM TTPU3MBI
Berunicsienrie 06EMOB TeJl C TIOMOILIBIO

38 orpezie/iEHHOrO UHTerpana. O0bEM
HAaKJIOHHOM MPU3MBI
BeruncsieHrie 06 EMOB TeJl C TOMOILBIO

39 orpezie/IEHHOrO UHTeTpana. O6béM
MMpaMU/bI

40 dopmyna 06béma mupamupl. OTHOLLIEHNE
00beMOB NMpaMu/L, C OOIIUM YTJIOM

41 dopmyna o6béma mupamupl. OTHOLLIEHVE
00beMOB MUpaMu/, C OOIIUM YTJIOM

42 CrepeomeTpuueckue 3aJjauu, CBsi3aHHbIE C
00bEMaMU HAaKJIOHHOM TTPU3MBI

43 CrepeomeTpuueckue 3a/jauy, CBsi3aHHbIE C
00BEMaMH IMUPaMU/IbI
I[MpukiagHbIe 3a7auu 10 TeMe "O0bEMBI

44 Ten", CBA3aHHLIE C 00HEMOM HAK/TOHHOM
TMPU3MBbI

45 [MpukiagHbIe 3a7auu 10 TeMe "O0bEMBI

Tes'", CBsI3aHHBIE C 00BbEMOM MUPAMU/IbI




[TpumeHeHre 00BEMOB. BerunciieHue

46 paccTosiHUA J10 IJIOCKOCTH

47 KonTtponbHas pabora "O0bém
MHOI'OrpaHHHUKa"
LlnnHpruecKas OBepXHOCTD,

48 oOpasytolye UIMHAPHUUECKOH
NOBEPXHOCTH

49 Lwmngp. [Ipsmol KpyroBou LIAIUHZP.
[Tno1jaib MOBEPXHOCTH LIUJIMH/PA

=0 KoHunueckasi moBepxXHOCTb, 0Opa3ytoliye
KOHMUeCKol noBepxHocTu. Konyc

51 CeyeHue KOHyCa IJIOCKOCTBIO,
rapasuie/IbHOW IJIOCKOCTH OCHOBaHUS

59 Y ceuéHHbIM KOHYC. 300pa>keHre
KOHYCOB Y YCEeUEHHbIX KOHYCOB

53 [Tnomaas 6OKOBO MOBEPXHOCTH U
TIOJIHOU [TOBEPXHOCTH KOHYCa

£4 [1nomaas 6OKOBOI MOBEPXHOCTH U
TOTHOW NTOBEPXHOCTH KOHYyCa
CrepeoMeTpHueckue 3a/auy Ha

55 JI0Ka3aTe/IbCTBO 1 BLIUKC/IEeHUE,
IIOCTPOEHWEM CeueHUH LIU/IMH/Pa, KOHyCa
CrepeomeTpHueckue 3ajauu Ha

56 Jl0Ka3aTe/bCTBO U BbIUMC/IEHHE,
NOCTPOEHNEM CeueHUH LIU/IMH/pa, KOHyCa

c7 [TpuknagHble 3a/jauu, CBSI3aHHBIE C

HUW/IMHAPOM




58

[TpukiagHbIe 3a/jauu, CBA3aHHBIE C
L[UTUH/[POM

59

Cdepa u map

60

I[Tepeceuenue cdepsl U 11apa C
riockocTeio. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By 1 m300pakeHne mapa

61

[Tepeceuenuie cdepsl 1 mmapa ¢
TI0CKOCThI0. KacaHue 1mapa u cepbl
TJIOCKOCTBI0. B 1 n3o6pakeHue 11apa

62

YpaBHeHue cdepsl. [lnomaas chepsl u eé
yacTei

63

CummeTpus cdepsl U 11apa

64

CrepeomeTpryecKye 3aJjaudl Ha
JI0Ka3aTebCTBO U BBIUMC/IEHNE,
CBsi3aHHBIE CO c(hepoii 1 I1apom,
TIOCTPOEHNEM MX CeUeHHI T/IOCKOCTHIO

65

CrepeoMeTpuueckue 3aJjaud Ha
Jl0Ka3aTebCTBO U BBIUMC/IEHHE,
CBsi3aHHBIE CO cepoii U 11apoMm,
TOCTPOEHWEM UX CEUEHHUH TIOCKOCTBIO

66

[pukiafHbIe 3a/lauM, CBsI3aHHBIE CO
cdepoii U 11apom

67

[ToBTOpEHHE: OKPY>KHOCTb Ha MI0CKOCTH,
BBIUHC/IEHUS B OKPY>KHOCTH, CTaHZAAPTHBIE
roz00ust

68

Pa3nnunbie KOM6I/IHaL[I/II/I TeJI BpallleHUsd 1
MHOI'OrpaHHMKOB

69

3azauu 1o Teme "Tesia ¥ MOBEpPXHOCTU




BpateHus"

70

3azauu 110 Teme "Tejia ¥ IOBepXHOCTU
BpalleHus"

71

KouTtpospHast paborta "Tena u
IIOBEPXHOCTH BpaljeHus"

72

O6bém nummHzapa. Teopema 06 06BEMe
NPSIMOTO LIW/TUH/IPA

73

Beruncsienrie 06EMOB TeJl C TIOMOILIBIO
orpezie/IEHHOrO UHTerpana. O0bEM
KOHyCa

74

[Tnoraayu GOKOBO# U TTOTHOM
TIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuuecKre 3ajjauu, CBsi3aHHbIE C
BbIUKC/IeHeM 00bEMOB TWIMH/PA,
KOHYyCa

76

[MpuknagHbie 3azaun 10 TemMe "OOBEMBI U
T/I01LaI TIOBePXHOCTe! Ten"

77

OO6BéM 11apa U IapoBOTro CeKTOpa.
Teopema 06 06béme mapa. [Tnoujags
cdepsl. CTepeoMeTpruecKre 33/1auy,
CBsI3aHHBIE C BBIYMC/IEHHEM 00BEMOB
111apa, 111apoBOr0 CerMeHTa U 111apoBOro
ceKTopa

78

[MpuknagHbie 3agaun 1o TeMe "OO0bEMBI
Tes", CBsi3aHHBIE C 00BEMOM I1apa U
nomabio ceprl. COOTHOIIEHUS MEXAY
TJIOIIAZIIMU TIOBEpXHOCTeH 1 00 BEMaMu
MO/I00HBIX TeJT




79

[Togo6HbIe Tea B IPOCTPAHCTBE.
V3meHeHre 00bEMa TMPU MOZ00HMH.
CrepeoMeTpuueckue 3aJjaum, CBsI3aHHbIE C
BbIUKC/IeHHeM 00BEMOB TesT U TUIoIazeid
ToBepXHOCTel

80

KonTposnbHas pabota "Tlnoiaau
MOBEPXHOCTH ¥ 00BbEMBI KPYTJIbIX TeT"

81

ITBw>keHus mpoctpaHcTBa. OTOOpaXkeHusl.
IBr>KkeHust ¥ paBeHCTBO ¢uryp. Oo1me
CBOMCTBA JBWKEHUM

82

Bup! aBYOKeHNN: Napasiie/lbHbIN
TepeHoC, LIeHTpa/lbHasi CUMMeTpuS,
3epKa/ibHasi CUMMeTpHUs], [IOBOPOT BOKPYT
NpSIMOU

83

I[Tpeobpa3oBanus nogobust. [Ipsmas u
cdepa Ditnepa

84

['eomeTpuuecKue 3a/jaur Ha IpPUMeHeHHe
JIBIDKEHUST

85

KonTposbHas paboTa "BeKTopbl B
MpocTpaHcTee"

86

O6oo0riatoriee moBTopeHye 11 MOHATHH U
MeTO/ZI0B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1s 3HaHUM:
"[TapannenbHOCTb MPSIMBIX M MJIOCKOCTEH
B [IpOCTpaHcTBe"

87

O6oo0ratoriee moBTopeHye 11 MOHATHN U
MeTOoZ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aL1si 3HAaHUM:




"BeKTOpkI B IPOCTPaHCTBe"

88

O6oo0ratoriee moBTopeHye 11 MOHATHN U
MeTOZI0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1s 3HaHUM:
"BekTophbI B IpocTpaHCcTBe"”

89

O6oo0ratoriee moBTopenye 11 MOHATHN U
MeTOZ0B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTH3alisi 3HaHU:
"O6bemM MHOTOrpaHHHKA"

90

O6o0r1marotiee moBTopenye 11 MoOHATHN U
MeTOZI0B Kypca reometrpuu 10-11
KJ/1aCCOB, CUCTeMaTH3al[1sl 3HaHWUM:
"O6bvemM MHOTOrpaHHHKA"

91

Ob6o01arotee moBTopeHye 11 MoHATHN U
MeTO/Zl0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTH3alusl 3HaHUM:
"TTnommaau MOBepXHOCTU U 00BEMBI
KpYyIJIbIX Ten1"

92

O6ob6maroriee moBTopenye 11 moHATHN U
MeTOZ0B Kypca reoMetrpuu 10-11
KJIaCCOB, CMCTeMaTH3aLusl 3HaHUM:
"TTnommaau MOBepXHOCTU U 00BEMBI
KPYIJ/IbIX Tes"

93

MToroBast KOHTpOJ/IbHAsi paboTa

94

MToroBasi KOHTpPOJIbHasi paboTa

95

[ToBTOpEHME, 0600IIEHHE U
CHCTeMaTH3allysl 3HaHUMN

96

VcTopusi pa3BUTUS CTePEOMETPUU KaK




HayKU U eé POJib B Pa3BUTHU
COBpPeMeHHbBIX UHKeHePHbIX U
KOMIIBbIOTEPHBIX TEXHOJIOTHM

VcTopust pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé po/ib B pa3BUTHUH
COBPEMEHHBIX UH)XeHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHUI

97

VcTopust pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé po/b B pa3BUTHUH
COBPEMEHHbBIX UH)XeHEPHbIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI

98

VcTopust pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé po/ib B pa3BUTHU
COBPEMEHHbBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

99

VcTopus pa3BUTHS CTePEOMETPUM KaK
HayK{ U eé poJib B Pa3BUTHU
COBPEMEHHBIX UH)XEHePHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUMN

100

VcTopusi pa3BUTHS CTepeOMEeTPUM Kak
HayK{ U eé poJib B Pa3BUTHU
COBpPEeMEeHHbBIX UH)XeHePHBIX U
KOMIbIOTEPHBIX TEXHOJIOTHH

101

VcTopusi pa3BUTUSI CTepEOMETPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBpPEMEHHBIX UH)KeHePHbIX U
KOMITBIOTEPHBIX TeXHOJIOTHI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




I[TPOI'PAMME




YUYEBHO-METO/IMNYECKOE OBECIIEYHEHMWE OBPA30BATEJ/IBHOI'O
ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

MATEMATUKA: AJITEBPA N HAUAJIA MATEMATUYECKOT'O AHAJIM3A, TEOMETPUA
TEOMETPUSA 10—11 knaccel ba3oBbiii U yriyO1€HHBINA YPOBHU

JI. C. AranacsHa, B. ®@. Byry3osa, C. b. Kagomuesa u zp.

METOJUYECKHWE MATEPUWAJIBI IJ7151 YUUTEJIA

N ®POBBIE OBPASOBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA

HUHTEPHET



