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MMOSICHUTEJIBHAS 3ATIMCKA

['eomeTpusi sBisieTcss OAHMM M3 0a30BLIX KypCcOB HA YPOBHC CPEIHEro
o01ero 06pa3013aﬁmi, TaK KaK obecrneyuBaeT BO3MOXKHOCTE M3YUCHUA NTUCLUHUIIITHUH
ECTECTBEHHO-HAYHYHON HaINpaBIE€HHOCTH M IPeJMETOB T'yMaHMTApHOIrO LHKIIA.
ITockonbky — Jnoruyeckoe — MbllUIeHHE,  GOpMHUpyeMOe  [pU  HM3yUYEHHH
00y4aromMMHUCs MOHATHIHBIX OCHOB F€OMETPHUH, MPU J10Ka3aTeNbCTBE TEOPEM U
MOCTPOCHUH LEIMOYKH JIOTHYECKUX YTBEPKIAEHUHN MPU pelleHHUU MeoOMeTPUHeCKHUX
3ajla4, YMEHHWE BBIABAraTh M  ONpOBEpraTb TUIIOTE3bl HENOCPEICTBEHHO
MCMOJB3YIOTCS NPU PELIEHUM 3a/lad €CTeCTBEHHO-HAay4yHOro IMKJIa, B YAaCTHOCTU
(uznueckux 3ajau.

Llens ocBoenus mporpaMmel y4eOHOro Kypca «l eomeTpus» Ha yriyon€HHOM
YPOBHE — Ppa3sBUTHE HHIMBHUAYalbHBIX CIOCOOHOCTEH OOydaroUMxcst Mpu
M3YYEHWH IeOMeTpUM, KaK COCTaBsIolIel mpeaMeTHON obnactu «Maremaruka u
uHpopmaTuKa»  4yepe3  obecrieueHWe  BO3MOXKHOCTH  MpPHOOpeTeHus |
MCIIONb30BaHMst  Oosiee  riyOOKMX TEeOMETpUMYeCKMX 3HAHWW W JIeHCTBUH,
CrieuM(pUYHbIX FEOMETPUH, U HEOOXOAUMBIX ISl YCIEUIHOro NpodecCUoHaNIbHOIO
00pa3oBaHusl, CBA3aHHOIO C UCIIONb30BAHUEM MATEMATUKH.

[IpuopureTHsiMu 3amauaMyu Kypca reoMeTpud Ha yriyOnéHHOM YpOBHe,
pacCLIMPSIOLIUMHI U YCUITUBAIOLIMMU Kypc 0a30BOr0 YpOBHSI, SIBIISIOTCS:

pacliMpeHue MpeicTaBleHuss O FfeOMETPUHM KaK 4acTH MMUPOBOW KYJIbTYpPbl U
(popMUpOBaHHE OCO3HAHMS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOLIUM MUPOM;

(opmupoBaHUe MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
Ba)KHEMILMX MaTeMaTUUYeCKUX MOZEIsX, [O3BOJSIOLIMX OMUCHIBATE M H3y4aTh
pa3Hele SABJCHUS OKPYKAIOUEro MUpa, 3HaHKE MOHATUHHOTO ammapara 1o paszaeny
«CrepeomeTpust» yueOHOro Kypca reoMeTpuH;

(hopmupoBaHue YyMeHUs BllafieTb ~ OCHOBHbIMM [TOHATUSIMH 0
IPOCTPAHCTBEHHBIX (PUrypaX W WX OCHOBHbIMH CBOWCTBaMM, 3HaHUE TEOpPEM,
QopMyJl M yMEHHE UX NPUMEHSTh, YMEHMs J0Ka3blBaTh TEOpPeMbl W HAXOAMTh
HeCTaHAApTHbIE CMTOCOOKI pelleHus 3aaadY;

(opMHUpOBaHHE YMEHMS paclo3HaBaTh Ha YEPTEXKax, MOAENSIX U B pealibHOM
MHMpEe MHOIOFpaHHUKM W TeJla BpalleHusl, KOHCTPYMpPOBaTb IEOMETPUYECKHE
MOJIEJIH;

dopMUpoBaHHE MOHUMAHUSI BO3MOXXHOCTH aKCMOMATHUUECKOIO MOCTPOEHHUSI
MaTeMaTHYeCKMX TEOpui, (popMHpoBaHUE MOHWMAHWS POJU AKCUOMATHKHU IpH
MPOBEICHUN PACCYKIACHUH;

dopMUpoBaHUE yMEHHS BAaAeTh METOAAMM [0KA3aTeNbCTB W aJIlOPUTMOB
peleHusi, YMEHUsI WX TMPUMEHSTh, MPOBOAUTHL [OKAa3aTeJbHbIE PACCyXIEHHS B
XO0JI€ pelleH sl CTEPeOMETPUYECKUX 3aay U 3a7a4 C NPaKTUYECKUM COAEpKaHUEM,
(opmupoBaHue  rMpeicTaBleHUss O  HEOOXOJMMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHMK MaTeMaTHUYECKUX YTBEPIKICHUN U POJIM AKCMOMATUKH B MTPOBEEHMH
JIeIyKTUBHBIX pacCyKAECHUH;

pa3BUTHE W COBEpPLIEHCTBOBAHWE WHTEJJIEKTYyalIbHBIX W TBOPUECKUX
criocobnocTel 00yUalOUIUXCs, T0311aBATeNILHOM AKTUBHOCTH, HCCIIeI0BATENLCKIX
YMEHHM, KpUTUYHOCTH MBILIIEHUS, UHTepeca K U3y4YeHUIO T€OMETPHH;

(GopmupoBaHue (QYHKIMOHAIBHOW I'PAaMOTHOCTH, PENEBAHTHOW I€OMETPHU:
yMEHMsl PACro3HABATh [POSIBIEHUS TEOMETPUUYECKUX MOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEH B peallbHbIX KM3HEHHBIX CUTYalMsX W [PU U3yHYEHUM APYIUX
yuyeOHBIX ~ [PEJMETOB, [POSBIECHUS  3aBUCHUMOCTeH M  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHMSI PEallbHbIX CHUTYallMH, MCCIeI0BaHUsl IIOCTPOEHHBIX MOJeleH,
WHTEPIPETALMK 110JYUEHHBIX Pe3yJIbTaToB.

OCHOBHBIMM COJIepKaTEebHBIMU JIMHUSAMK ydeOHoro Kypca «l'eomeTpus» B
10-11 kuaccax sBusitorTcs: «lIpsiMble M TUIOCKOCTH B [POCTPAHCTBEY,
«Muororpanuuku», «Tema  BpaileHus», «BekTtopel ©  KOOpJHHATBI B
[POCTPaHCTBEY, «IBUIKEHHUS B IPOCTPAHCTBEN.

Coopmyiuposannoe Bo PI'OC COO tpeboBanue «ymeTb ONEpHpPOBATH
MOHATUAMMUY, PEJIEBAHTHBIMU [€OMETPUM Ha yriryOji&€HHOM ypoBHE OOy4eHUs B
10—11 kyraccax, OTHOCHTCS KO BCEM COJIEpKaTeNbHbIM JIMHUAM y4eOHOTO Kypca, a
GopMupoBaHKe  JIOTHYECKHX YMEHHMH  paclpefesiseTcs He TOIbKO MO
cojleprKaTeNbHbIM JIMHUSIM, HO .10 rofaM obydenus. Conepkanne 00pasoBaHus,
COOTBETCTBYIOIEE MPeJMETHBIM pe3ynbTatam ocsoenus PDesepaibHoii pabouel
[porpamMmmbl, pacrpeaesiéHHbIM 10 rofam oOyueHus, CTPYKTYPUPOBAHO TaKMM
00pa3om, 4ToObI KO BCEM OCHOBHBIM, MPHHIMIKAIBHBIM BOMPOCaM 00y4aroluecs
oOpalianuch ~ HEOOHOKpAaTHO. OJTO  IO3BOJISIET — OpraHu30BaTh  OBJIAIEHHE
reOMETPUUECKUMU MOHSITUSIMY U HABBIKAMH T10CJIEI0BATENILHO U [TOCTYNATENBHO, C
cOBIIIO/IEHUEM TIPHHLIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKIIFOYATh B 0OLLYO
CHCTEMY FeOMEeTPUYCCKUX MpeACTaBIeHni 00yqatomMxcsl, paclumpsisi u yriyomnsis
eé, o0pasysi MpoYHble MHOKECTBEHHbIE CBSI3H.

[Tepexo/1 K U3yHEHHIO FTeOMETPUH Ha yrilyOJ€HHOM ypOBHE [103BOJISET:

cozgarh  ycnoBus s auddepeHunanud  o0ydyeHus,  MOCTPOCHHMS
WHAMBHYalbHBIX  00pa3oBaTelibHBIX —IpOrpamM, obecrneduuTs — yriaybnéHHoe
H3yueHHe reOMeTPUM Kak cocTasistoleil yuebHoro npeamera «MareMaTHKa;

MOATOTOBUTL O00y4YalOIMXCS K [MPOJOIDKEHMIO H3Y4eHMs] MaTeMaTHKu C
yuétom BbiOOpa Oymyluei npodeccuu, obdecreqnBas MPeeMCTBEHHOCTh MEKY
06uwM U 1podecCcuoHalbHBIM 00pa3soBaHUEM.

Ha wu3yuenue yuebuoro kypca «l'eomerpusi» Ha yriyOn€HHOM ypoBHE
oteozuTes 204 yaca: B 10 xnacce — 102 yaca (3 yaca B Hezento), B 11 knacce — 102
yaca (3 yaca B HEJEJIO).



COHEPKAHUE OBYUEHUSA

10 KJIACC

IIpsiMble M NJIOCKOCTH B MPOCTPAHCTBE

OcnosHble  TMOHATHS  cTepeoMmeTpuu. Touka, mpsiMas,  I[JIOCKOCTE,
npoctpaHcTBo. IloHsTHe 00 axkcMOMaTUYeCKOM MOCTPOSHUM CTEPEOMETPHHU:
AKCUOMBbI CTEPEOMETPHU U CIIEJICTBUS U3 HHUX.

B3aumHoe pacnonoxeHue TNpsSMBIX B TMPOCTPAHCTBE: IepeceKarolnecs,
napajijliefibHbie M CKpeluuBarowuecs mnpsimble. [Ipu3Haky CKpelMBaroIuXCs
npsimbix. [lapanienbHOCTE NPSAMBIX U MIOCKOCTEH B MPOCTPAHCTBE: NMapasielbHble
MpsiMbl€ B [IPOCTPAHCTBE, MapalieIbHOCTh TPEX MPSIMbIX, NapaJlIeIbHOCTh NPSIMOM
U 1utockocTy. llapannenbHoe W LEHTpalbHOE [POEKTUPOBaHUE, U300paKeHue
(uryp. OcHOBHBIE CBOWICTBA MNapalJIebHOrO MpoeKTUpoBaHus. W3obpaxeHue
(uryp B napasuiesibHOM MpoeKUUuu. YTIbl ¢ COHANpPaBlIeHHBIMH CTOPOHAMH, YIOJI
MEXY NpsMbIMU B mpocTpaHcTse. llapanienbHoCcTh MIOCKOCTEMN: napasuiesbHble
[JIOCKOCTH, cBoicTBa napajienbHbIX MII0CKOCTEH. [Ipocreiime
IPOCTPAHCTBEHHbIE  (Urypbl Ha [MIOCKOCTH: TeTpadap, Mapajielenumnes,
MOCTPOEHHE CEHEHUH.

[leprienMKyISIpHOCTD MPSAMOM U MIIOCKOCTHU: MEPIEHAUKYISIPHBIE MPSMbIE B
MPOCTPAHCTBE, TMPsSMbIE TlapaljeNbHble W MEepreHAUKYIsIPHbIE K [JIOCKOCTH,
NPU3HAK MEPNEeHAUKYISPHOCTH IMpPSIMOW M [JIOCKOCTH, Teopema O MpsMOH
NePreHIUKYJSIPHON [IJIOCKOCTH. OproroHajbsHoe [IPOEKTUPOBAHHUE.
IleprieHjiukynsip ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsSIMOM  JI0  IUJIOCKOCTH,  MNpoeKuuss  (Qurypsl  Ha  IJIOCKOCTE.
leprieHaAMKYISIPHOCTE  THJIOCKOCTEW:  TPU3HAK — MEPHEHAUMKYISIPHOCTH  ABYX
miockocrteil. Teopema o TPEX neprneHauKyspax.

Yribl B POCTPAHCTBE: YroJl MEXAY MPSIMOM W MIJIOCKOCTBIO, ABYIpaHHbIH
yrodl, JJMHEWHbIR yron ABYyrpaHHoro yria. TpéXrpaHHbld U MHOrOrpaHHbie YIIIbL.
Co#cTBa IJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoWCTBa IUIOCKHX M
JIBYrpaHHbIX YIJIOB TPEXIpaHHOro yria. Teopembl KOCUHYCOB W CHHYCOB s
'I“péX]”pEll—IHO]“O yria.

MuororpaHHHKH

Bujibl MHOrorpaHHMkoB, pa3BépTka MHororpanHuka. [lpusma: n-yrosbHas
rnpu3ma, rnpsmasi U HaKJIOHHAas MpU3Mbl, OOKOBas U MOJIHAsL IOBEPXHOCTh MPU3MBI.
[lapansienenunen, TpsSMOYTOJbHBIM  [apajieienunes]; U  ero  CBOWCTBA.
KpaTtuaifiiie 1yTd Ha T[OBEPXHOCTH MHOrOTpaHHMKa. Teopema Diinepa.
[lpocrpancTBennas Tteopema I[ludaropa. I[lupamupa: n-yronbHas nupamuia,
npaBuiibHast W yceu€uHasi nupamuibl. CBoiictBa pEbep u OOKOBBIX rpaHei
NpaBuibHONW rupaMuibl. [lpaBuiibHble MHOMOrPAHHUKWU: NpaBUiibHAs MpH3Ma U



paBuiibHasl MUpamMuja, T[paBUIbHAs TPEYrojbHas NUpaMKMAad M IPaBUAJIbHbIH
terpa’p, Ky0. IlpencraBneHue O TMpaBUIIBHBIX MHOTOTPaHHMKAX: OKTa’dap,
JI0JIeKadIp U UKOCadp.

BrrupcseHue  5IEMEHTOB  MHOIOTPAHHHKOB: pé0pa, JAMAroHaNW, YrIbL
ITnowans OOKOBOM ITOBEPXHOCTH M IOJHOW TOBEPXHOCTH MPSIMON MPU3MBI,
[JIOIIAJb OCHOBAaHWI, Teopema O OOKOBOW TOBEPXHOCTH MPAMOM MPU3MBIL
ITnomans OOKOBOW TMOBEPXHOCTM M I[IOBEPXHOCTHM IIPAaBUIILHOW MMHUPAMMIIBI,
Teopema O IIollaau yceuéHHONW MMpaMu/ib.

CummeTpuss B MPOCTpaHCTBE. DJEMEHTbl CHUMMETPHHM  [PaBHIIBLHbIX
MHororpaHHukos. CHMMETpUs B [PaBUIIBHOM MHOTrOrpaHHUKE: CUMMETPHS
rnapainjielienuiesa, CHMMETPUs MPABUIBHBIX TPHU3M, CHMMETPHUs MPaBHIBHOMN
[UpaMUIBL.

BekTOopbl U KOOPAHHATHI B NPOCTPAHCTBE

[ToHsiTHsl: BEKTOP B IMPOCTPAHCTBE, HYJIEBOH BEKTOpP, ANMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJJIMHEApHbIE, COHAIpaBIEHHbIE M MPOTHUBOMOJIOXKHO
HarpaBJieHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. JleiCcTBIs C BEKTOpaMM: CIIOKEHHE
M BbIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyio. CBoilcTBa cioxeHus BeKTopoB. CBOMCTBA YMHOXEHMS BEKTOpA Ha YUCIIO.
[lonsTHe KOMINaHapHble BeKTOpbl. [IpU3HaK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBuno mapaienenuieaa. leopema O pasjioOKEeHMH BeKTOpa MO TPEM
HeKoMrlaHapHbiM  BekTopaMm.  Ilpsmoyrombuast — cucremMa  KOOpAMHAT B
npoctpanctee. Koopanuars! Bextopa. CBsi3b MEXKIY KOOpAMHATaMH BEKTOpa W
KoopJMHaTamu Touek. Yron Mexay Bekropamu. CkalsipHOe MpPOM3BEJEHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TousiTusi:  UMJIMHIpUYECKass [OBEPXHOCTb, KOHW4YeCKas [OBEPXHOCTD,
cepuueckas OBepXHOCTb, oOpasyrone nosepxHocTed. Tema BpalieHus:
WMIMHP, KOHYC, yceuéHHBIM KoHyc, cepa, wap. BsaumHOe pacnonoxeHue
cepsl ¥ TIOCKOCTH, KacaTedbHas IIIOCKOCTh K chepe. M3obpaxenne Ter
BpalCHusl HA MIIOCKOCTH. PasBéprka Lwunnnapa u konyca. Cummerpus cdepbl
iapa.

O6beéM.  OcHoBHble cBoiicTBa 00bémoB Ten. Teopema 00 o00béme
HpSIMOYTOJILHOIO Tapasieienune]a 1 chnejctsus u3 He€. OO0BEM IpssMO U
HAKJIOHHON MPHU3MbI, LMIMHAPE, MpamMuibl ¥ kKoHyca. OObEM Lapa ¥ LapoBoro
cermMeHTa.

KomOMHALMM Ten BpalleHus W MHOrorpaHHukoB. [lpusma, BOucaHHas B
(MIMEAP, OfMcaHHas okono uuimHapa. Ilepeceyenne cdepbl W mapa c
niockocTeio. Kacanuwe mapa u cdepsl muockocTbio. [loHsTHE MHOrOrpaHHHKa,



oruMcanHoro oxono cdepsl, cheppl, BOMCAHHOH B MHOTOTPAHHUK MK TEJO
BpallleHHMsI.

[lnowaab MoBepxHOCTH LMIMHAPA, KOHYyca, MIOIIaas ceprl U e€ 4acTeil.
[Tonobue B npoctrpanerse. OTHowieHWe O00BEMOB, [UIOLIAAEH [OBEpXHOCTEH
nogobusix ¢uryp. IlpeobpaszoBanue nonodusi, romoreTus. Pewmenue 3amady Ha
IJIOCKOCTH C UCI0JIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedyeHU MHOTOTPAHHUKOB U TeJl BpalLleHUs: CeYeHus [UInHIpa
(mapamienbHO W [epreHMKYIsIPHO OCH), CeueHMs KoHyca (napajielibHble
OCHOBAaHHIO U MPOXOJSIIME Yepe3 BepPILIMHY), CEHEHUs LIapa, METObI [IOCTPOEHHMSI
CeYeHMH: METO CIeoB, METO/l BHYTPEHHEro NPOEKTUPOBaHUs, METOJ IepeHoca
CEKYULIEH [JIOCKOCTH.

BekTopbl H KOOpPAHHATBI B NIPOCTPAHCTBE

Bekroper B mpoctpaHcTBe. OrepaunMd Haja BekTopaMu. BekrtopHoe
yMHOXKEHHEe BekTopoB. (CBoiicTBa BEKTOPHOro yMHOXeHUs. IIpsmoyrosbHas
cucTemMa KoopJuHat B IpocrpaHcTBe. Koopaunats! BekTopa. PasnoxkeHnue BekTopa
1o 0Oasucy. KoopauHaTHO-BEKTOPHbIM METOJ MpPHU pELIEHWH TI'€OMETPUYECKUX
3aj1au.

JIBHzKeHHUSI B IPOCTPaHCTBE

JBuwixenust npoctparctBa. OTobpaxenus. J[BuieHUs U PaBEHCTBO (QUIYP.
OO6wme cBodcrBa JBMKeHWMH. Bupel [OBHXKeHMH: napauleNbHbId NEpeHoC,
LleHTpallbHas CUMMETPHs, 3epKajibHasi CUMMETpPUs, [OBOPOT BOKPYr [PSIMOM.
[IpeobpazoBanus nonobus. [psamas u cepa Ditnepa.



[UIAHUPYEMBIE PE3YJIBTATHI OCBOEHMSI YUEBHOI'O KYPCA
«EOMETPUSI» (YIJIVBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETO OBPA30OBAHMS

JJMYHOCTHBIE PE3YJIbTATbI

1) rpasaanckoe BocnuTaHue:

c(hopMHPOBAHHOCTH IPAXKAAHCKON MO3UIIMK 00y9aoIerocs Kak akTHBHOTO 1
OTBETCTBEHHOr0  ujeHa  poccuiickoro  o0OmiecTBa,  MpeiACTaBleHHE O
MATEMATHUECKHX OCHOBax (YHKIHOHWUPOBAHWS Pa3iIH4HBIX CTPYKTYp, SBICHWH,
NpOLEYp TIpaxkaHckoro obuiecTsa (BbIOOPBI, OMPOCHI M Jpyroe), ymeHue
B3aMMOIEMCTBOBATL C COLMAJIBHBIMM MHCTUTYTaMM B COOTBETCTBMM C UX
(YHKUMAMM M Ha3HAYCHUEM;

2) naTpHOTHYECKOE BOCTIHTAHHE!

c(OpPMUPOBAHHOCTH POCCHHCKOH IPaKAAHCKONH MAECHTHYHOCTH, YBAXKEHHMA K
NPOLIIOMY M HACTOSILIEMY POCCHHCKOW MaTeMaTHKH, LEHHOCTHOE OTHOMICHHE K
JIOCTHIKEHUSIM POCCUICKMX MATEMATHKOB B POCCUICKOM MaTeMaTUYeCKOH LIKOJIbI,
HCTIOB30BAHME YTHUX JOCTHIKEHHH B APYTMX HayKaX, TEXHOJIOTHsX, cdepax
IKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOE BOCNUTAHME:

OCO3HAHMUE JIyXOBHBIX LEHHOCTEH POCCHHCKOro Hapoza, chOopMUPOBAHHOCTD
HPABCTBEHHOIO CO3HAHUS, STUYECKOrO MOBEACHMs, CBA3AHHOTO C MNPaKTHYECKUM
[IPUMEHEHHEM JIOCTWKEHMH HayKh W [esTe/IbHOCTHIO y4y€HOro, OCO3HaHuE
MMYHOIO BKJIAJA B TOCTPOEHHE YCTOHYMBOro Oy 1y11ero;

4) screTHyecKoe BOCIHTAHHE:

CTETUUECKOE OTHOLIEHHE K MUpPY, BKIKO4Yas ICTETUKY MaTeMaTHHECKHX
3aKOHOMEpHOCTEH, 00BbEKTOB, 3a1a4, pelLleHHit, pacCcyKAeHuH, BOCIPUUMYUBOCTE
K MaTeMaTU4eCKMM acreKTaM pa3jiMiHbIX BUJI0B HCKYCCTBA;

5) puzuyeckoe BOCHUTAHHE:

cOPMUPOBAHHOCTb ~YMEHMSl TPUMEHATH MaTeMaTWHecKue 3HaHWd B
HHTEpECcax 3/[0pOBOro i Oe30macHoro 0bpasa KU3HU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3/10pOBbIO (3110POBOE IMHTAHUE, cOanaHCUPOBAHHBIN PEXMM 3aHSITUH W
OTJlbIXa, perynsipHas (PU3MUEcKas aKTHBHOCTB), (u3UUECKOe COBEPIICHCTBOBAaHKE
[P 3aHATUSIX CIIOPTHBHO-0310POBUTENIEHOM NEATENbHOCTRIO;

6) Tpy0BO€E BOCTIHTAHHE:

FOTOBHOCTL K TpPYLY, OCO3HAHME LIEHHOCTH TPYAOMOOMS, MHTEPEC K
pasiuuHbIM - chepam npoeCCHOHANBHON  JIEATEe/IbHOCTH, — CBA3AHHBIM €
MaTeMaTUKOW W €€ NpPUIOKEHUSIMM, YMEHHE COBeplIaTh OCO3HaHHBIH BbIOOP
Oyayuieit npogeccud | pealu30BbIBATE cobcTBEHHBIE JKHW3HEHHbIE IUJIAHbI,
FOTOBHOCTL M CIMOCOBHOCTb K MaremMaTHueckoMy — o0pazosaduio U



camMo06pa30BaHuI0 Ha TPOTSHKEHWM BCEH JKM3HM, TOTOBHOCTE K aKTMBHOMY
y4acTHIO B PELIEHHUH NPAaKTHIECKuX 3a1at MaTeMaTU4YeCKON HanpaBJIeHHOCTH;

7) 7KoJIoOTHYeCcKoe BOCIHTAHHE:

copMIPOBANHOCTE  OKOIOTHYECKON  KyJIbTYPhl, MOHUMAHWE  BIHAHNA
COLMANBHO-2KOHOMHYECKHUX [POoLECCOB Ha COCTOSIHHE ﬂpHpOﬂ,HOﬁ H COLlI/lElJ'[bH()Fi
cpejibl, OCO3HAHKE I00aIbHOrO XapakTepa 3KOJIOrHHeCKUX npobJsieM, OpUeHTalusl
Ha TpUMEHeHWe MaTeMaTHYeCKuX 3HAHMM JUIs pelleHHs 3a1ad B obnactu
okpy»karoleil cpelbl, IIAaHUPOBAHME TOCTYMKOB M OLCHKH HX BO3MOKHBIX
MOC/ENCTBUH sl OKpY)KaloLle cpenbl;

8) HeHHOCTH HAYYHOrO NO3HAHUS!

c(hOpPMHPOBAHHOCTL MMPOBO33PEHHMS, COOTBETCTBYIOILIEIO COBpPEMEHHOMY
YPOBHIO  pasBUTHs ~ HAyKH H 00OlIleCTBEHHOM  TMpPaKTUKH,  TOHWMaHHUE
MATeMaTHYECKON HayKdm Kak cdepbl HeloBeYeCKOH MAeATEe/bHOCTH, STalos eé
PA3BUTHS W 3HAYMMOCTM [UIL PasBUTUs UMBUIM3ALMH, OBJIALCHHC S3BIKOM
MATEMATHKA M MaTeMaTHUecKOM KyJIbTYpod Kak CpeacTBOM [03HaHUA MHPA,
FOTOBHOCTb OCYLIECTBJISITh [POEKTHYIO W MCCIIEI0BATEIbCKYIO ACATENLHOCTD
WHJMBUYAJIBHO W B IpyIMrie.

METAIPEIMETHBIE PE3YJIbTATHI

MMo3uaBaTeibHbIe YHUBEPCAIbHbIE Y4eOHble 1eHCTBHSI

ba3oBbie JorHUuecKkue NedcTBus:

BBLISBJISITH M XApAKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHIECKHMX
0OBEKTOB,  TMMOHATHH, OTHOLIEHMH  MEKAY  TMOHITHAMH, dhopmyIMpoBaTh
OnpeJIe/IeHusT TIOHATHIH, YCTaHaBNMBaTh CyILeCTBEHHbIH MPU3HAK KIacCh(puKalmy,
OCHOBAHMS JIUIsl 000OLIEHHUS U CPaBHEHHUS, KPUTEPUK MPOBOAMMOIO aHajn3a,

BOCIIPUHUMATD, opmynupoBaTe  H npeobpazoBeIBATE  CYXIAEHUS!
yTBEp/AUTEIbHbIE ¥ OTPULIATENBHbIC, €IMHUIHbIC, YACTHBIC 1 o0111e, YCIIOBHBIE,

BLISIBISTh MaTeMaTHUeckie 3aKOHOMEPHOCTH, B3aUMOCBA3U W MPOTHBOPEH S
B (pakrax, NaHHbIX, HAOMOACHMIX M YTBEPKICHHAX, Mpejarath KpUTEPUU JUIsI
BbISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHH;

jenaTh BbIBOABI C MCIIONB30BAHMEM 3aKOHOB JIOTHMKH, NCAYKTHUBHBIX H
MHJLYKTHBHBIX yMO3AKIIIOUEHHH, YMO3AK/IIOUEHUH 10 aHAJIOr1H;

[POBOAMTL CAMOCTOATENLHO A0KA3aTe/IbCTBA MATEMATHHECKHX yTBEPIKACHUM
(MpsiMble 1 OT IIPOTHBHOCO), BEICTPAUBATE apryMEHTALMIO, [PUBOIUTH NPUMEPDI 1
KOHTPIPUMEpPbI, 060CHOBBIBATH COOCTBEHHBIE CYIKACHHUA H BRIBOBI,

BHLIOMpATh CHOCO0 pelleHus yueOHOM 3a7a4yu (CpaBHHBATh HECKOIBKO
BAPUAHTOB  pELICHWs,  BbIOMPATH Hauboslee  TOAXOMAIIMKA ¢ y4E€TOM
CAMOCTOSITENILHO BblENEHHBIX KPUTEPHEB).

Ba3zoBbie HCC/Ie10BaTeIbCKUE 1eHCTBH:



HCIIONMBb30BATH BOIMPOCHl KaK HCCIENOBATENbCKHH MHCTPYMEHT TO3HAHM,
GopMyauposath  BOMPOCHI, Gukcupyole  NpOTHBOPEYHE, npoonemy,
yCcTaHaBjIMBaTh MCKOMOE M JIaHHOE, GopMHipoBaTh IUIOTE3Y, apryMEHTHpOBaTh
CBOIO 1103U1IMI0, MHCHUE;

[POBOMTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBIH SKCIIEPUMEHT, HCCICA0BAHNE
MO YCTAHOBJIEHUIO 0COOEHHOCTEH MaTEMATUIECKOTO o0beKTa, sIBJIeHUs, [polecca,
BLISIBICHHIO 3aBUCHMOCTEN MeXIy 0ObEeKTaMHu, SBICHUIMH, MPOLECCAMH,

caMoCTOsSTENbHO (opMylIMpoBaTh 0000UIEHNs W BBIBOABI 110 pe3yJbTaTtaM
rposejéHHOro  HabiofeHus, — MCCle/loBaHus, — OUEHMBATH JIOCTOBEPHOCTH
MOJIy4eHHBIX Pe3yJILTaTOB, BEIBOJIOB U 0000 LIEHNH;

[POrHO3MpPOBAaTh BO3MOXKHOE pa3BUTHE Mporecca, a TaloKe BBLABUIATh
[pe/IosIoKeH s O ero pa3sBUTHH B HOBBIX YCJIOBUAX.

PaGora ¢ nupopmManHen:

BLISBIIATE Ae@UUUTEl HHPOPMALIUY, NaHHBIX, HeoOXOAUMBIX [Uls OTBETa Ha
BOTIPOC M ISl peLleHUMS 3a/1a4H,;

BBIOMPATH HH(YOPMALMIO U3 HCTOYHUKOB Pas/IMIHBIX THIIOB, aHaJIM3UpPOBATD,
CHCTEMATU3MPOBATE W HHTEPIPETHPOBATDH uHGOPMALIMIO Pa3IUYHbIX BHIOB H
(GopM rpeacraBieHus;

CTPYKTYpHpOBaTh MH(POpPMALMIO, MPENCTABIATE eé B pasiMuHBIX (opmax,
MILFOCTPUPOBATE FPaUUECKH;

OlIEHMBATD HaAEKHOCTh uH(opMaLnH o CaMOCTOSI TEILHO
chopMyIIPOBAHHBIM KPUTEPUSM.

KoMMyHHKATHBHBIC YHHBEPCATIbHbIE yuebHbie JeHCTBHS

Obwenue:

BOCIIPUHUMATE U (POPMYIIHPOBATh CYKACHHS B COOTBETCTBUU C YCIIOBUIMHU U
HeJIsIMM OOLLEHMS, SCHO, TOYHO, IPaMOTHO BbipaXaTk CBOIO TOUKY 3peHusl B
YCTHBIX M [MCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS [0 XOJy pelleHus 3ana4u,
KOMMEHTHPOBATH 110Jly4€HHbBIH PE3yJIbTaT]

B x0je 00CYKJIeHUs 3a/1aBaTh BOMPOCH! MO CYIIECTBY o0cyKaaeMon TeMBI,
npoGiieMbl, pellacMOoil 3ajatd, BbICKA3bIBaTh HICH, HaleleHHble Ha IIOMCK
pelieHus, COTOCTABITE CBOM CYHKIACHUA C CYK/IEHMSIMH JIDYTUX Y4acTHUKOB
auasnora, ooHapyKMBaTh pasivyude ¥ CXOICTBO MO3ULIKH, B KOPPEKTHOH (opme
hopMyJIMpOBATH PA3HOTJIACK S, CBOU BO3PAKEHMS,

[PECTaBISITh PE3YJIbTAThl PELICHNs 3a/atH, IKCIIepUMEHTa, MCCIeI0BaHNM,
[pOEeKTa, CaMOCTOSITEILHO BbIOMpaThH (OpMAT BLICTYIIEHHS C y4éToM 3amay
[pe3eHTalnu 1 ocoOeHHOCTEH ay IMTOPHH.

PeryasiTuBHbie yHUBepcalibHble yueOHbIE 1€ CTBUS
Camoopranusauus:



COCTABJISTh MJIaH, ArOPUTM pELIEHHUs 3a/1a4H, BIOMpaTh CrOCO0 pelieHus ¢
YUETOM MMEIOLIMXCSL PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBATh
H KOPPEKTHUPOBATH BAPMAHTBI PELIeHUH ¢ yuETOM HOBOM MH(pOPMALHH.

CaMoKOHTPOJIb, YMOUHOHANBHLIH HHTENICKT!

BlajeTh HABLIKAMH  II03HaBaTeNbHON  peeKCHH  Kak  OCO3HaHMsI
COBEpLIAEMBIX JEHCTBHI M MBICIMTENBHBIX [POLECCOB, MX PE3yJLTATOB, BlalCTh
criocob6amy  caMOIpOBEPKH, CAMOKOHTPOJIsS [pollecca W pesylibTaTa pelleHHs
MaTeMaTU4YeCKON 3a1a4u;

MpeABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PELICHUH 3a1adH,
BHOCHTb KOPPEKTUBLI B JIEATENBHOCTS HA OCHOBE HOBbIX OOCTOATENBCTB, NaHHbIX,
HailleHHBIX OLLIMOO0K, BbISBICHHBIX TPYIHOCTEH;

OLIeHMBATH COOTBETCTBUE PE3YJILTATA LIETTH U YCIOBUAM, OOBACHSITE PUIHHEI
JOCTUSKEHUS MM HEJOCTHKEHHS Pe3ysbTaToB AesTebHOCTH, HaXOAUTh OLIHOKY,
NaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CosmecTHAs /IeSITEJIbHOCTD:

OHMMATh M MCIONB30BATh MPEHMYILIeCTBA KOMAHIHOW ¥ HHMBHUIYalbHON
paboThl 1pW  peiieHuu yueOHbIX 3ajay, [PUHMMATE LeJlb COBMECTHOMN
JeSTelbHOCTH, [UIAHUPOBATh OPraHU3aldi0 COBMECTHOM paboThbl, PacrpenessTh
BUJIbI paboT, [OroBapMBaThCs, OOCYXAaTh MpoUECC U pe3ynprar paboThl,
060011aTh MHEHHUSI HECKOJIBKHAX JIFOIEH;

y4ACTBOBATH B IPYNIOBEIX (opmax paboTsl (00CyxaeHus, obMeH MHEHUH,
«MO3rOBble  LUTYpMbD» ¥ HHbIE), BBINONHIATE CBOIO  HacTh paboThl |
KOOPAMHMPOBATH CBOW IEHCTBHS C JAPYTMMH 4YJI€HAMM KOMAaH/bI, OLCHHBATD
KAUeCTBO CBOETO BKJIama B OOLHI MPOAYKT MO KPUTEpHsM, CHOPMYTHPOBAHHBIM
y4aCTHUKAMM B3aMMOIEHCTBUSI.

NPEJMETHBIE PE3YJbTATBI

K konuy 10 kyiacca o0y4aromuics HayuUnTCs:

e CBOOOJHO ONEpUpoOBaTh OCHOBHBIMHM MOHATHAMHM CTEPEOMETPUM TIpH
pellCHNH 3aa4 ¥ IPOBEeIeHUH MaTeMaTHYeCK1X paccyKIeHuH,;

e NpPUMEHSTH AKCHOMbI CTEPEOMETPHH M CJIE/ICTBUS M3 HUX TpPH PEIICHNH
reoMeTpPUUEeCKUX 3a1ady;

e KiIACCH(pUUMPOBATH B3aMMHOE PACIONIONEHHE MNPAMBIX B MPOCTPAHCTEE,
[JI0CKOCTEH B IPOCTPAHCTBE, MPSMBIX U [IOCKOCTEH B POCTPAHCTBE;

o CBOOOAHO ONEPUPOBATH TOHATHSMH, CBA3AHHBIMM € ylJlaMu B
MPOCTPAHCTBE: MEXKAY TMPAMBIMM B MNPOCTPAHCTBE, MEXIY MpsSMOU U
MJIOCKOCTBIO;

e CBOOOJHO ONEpUpOBaTh MOHATHAMH, CBA3aHHBIMH C MHOTOIPAHHUKAMU,



e CBOGOMHO pACIO3HABATE OCHOBHbIC BHIBI MHOTOTP2HHHUKOB (npu3ma,
TUpaMy /14, TPSMOYTONbHBIH Mapalle/ienunel, Ky0);

o KJIacCU(pUUMPOBATL  MHOTMOrPaHHUKH, BbIOMpass ~ OCHOBaHusA U
KnaccuprKamu;

e CBOGONHO OIEPHPOBATH  MOHATHSMH, CBA3AHHBIMHM  C  CEICHHEM
MHOTOTPaHHUKOB IITOCKOCTBIO;

s  BBLINOJIHATh rapajinesibHoe, LIEHTpalIbHOE U OpTOroHaNbHOE
npoeKTUpoBaHie (GUryp Ha MiIOCKOCT, BBIMOIHATE u3o0pakeHust PUryp
Ha MJIOCKOCTH,

¢ CTPOMTH CeYeHHsi MHOIOrPAHHUKOB Pa3NUHHBIMH METOAMH, BBIMOJHSITh
(BBIHOCHBIE) MJIOCKME YEPTEKM W3 PUCYHKOB MPOCTLIX 00BEMHBIX QUIYP:
B/l CBEPXY, COOKY, CHU3Y;

e BLIYMCISTL IUIOLIAAM  TOBEPXHOCTEH  MHOrOrpaHHMKOB (npusma,
MUpaMKia), FeOMETPUUECKUX TeJl C IPUMEHEHHEM dbopmy;

« CBOBGOJHO OTEPUPOBATH MOHATHAMM: CHMMETPUs B MPOCTPAHCTEE, LEHTP,
och W TUIOCKOCTh CHMMETPHMHM, LEHTP, OChb M MJIOCKOCTH CHMMETPHM
burypsl;

e CBOGOMHO ONEPUPOBATH MOHSATUAMH, COOTBETCTBYIOLIMMH BEKTOPAM U
KOOpJIMHATAaM B IIPOCTPAHCTBE;

e BBLINOJIHATE I€MCTBUS HAJl BEKTOPAMH,;

o pewiarth 3ajaud Ha JOKazaTelbCTBO MATEMATHUHECKHX OTHOLIEHWH H
HAXOYC/ICHME FeOMETPUUECKUX BENMYMH, MPUMEHsS W3BECTHBIE METO/BI
[Py peleHui MATEMATAIECKIX 3a/1a MOBBIICHHOTO | BLICOKOT'O YPOBHSI
CIIOWHOCTH;

e lpWMeHsTh MpocTeiiude MporpaMMHeIe  CPEACTBA - K 3NEKTPOHHO-
KOMMYHHKAI[MOHHbIE CUCTEMB] IIPH PeLICHKH cTepeoMeTPUUECKHX 3a/1a1;

e« u3BJEKaTh, Mpeobpa3oBbIBaTh M WHTEPIPETUPOBATL uH(popMaIHrio 0
[POCTPAHCTBEHHBIX ~TEOMETPUICCKUX ¢urypax, TNpencTaBleHHyl0 Ha
yepTeax U pUCyHKax;

« [pUMEHSITH  [ONydeHHble ~3HAHMA Ha  TMPaKTHKE: cpaBHMBaTh W
AHAM3MPOBATH peaNbHble CHTYaLlWH, MPUMEHATH H3YdeHHbIC [OHSITUS B
mpolecce  [OMCKA — pelieHus — MaTeMaTHHeCKH chopMyIMPOBAHHOH
rpobJieMbl, MOJCIHPOBATh peajbHbIE CHTyalnn Ha A3bIKE TeOMETPHUH,
HceIie1oBaTh MOCTPOEHHbIE MOJIENTH C MCMOJIb30BaHHEM reoMeTpUYECKuX
HOHSITHH M Teopem, annapara anredpsl, peilaTh MpaKTHIecKkhe 3a/1a4Hu,
CRA3ANHBIC C HAX0XK/IEHMEM reOMeTpUIeCKUX BEJIMKH,

o HMeTh TpeicTaBleHHs 00 OCHOBHBIX STarax pasBUTHA reoMeTpUn Kax
cocTaBHoM dacTu GpyHIaMeHTa pasBUTHUS TEXHOJIOTHH.

K koniy 11 Kaacea obyuaroluiicst HayuUnTCs:



cpobojiHO orepupoBaTb [IOHSITUSAMM, CBSI3aHHBIMU C LMJIMHPUYECKOH,
KOHWYECKOH W ceprueckoit [OBEPXHOCTAMH, OGBACHITH CIIOCOOE!
MoJIyHeHUs,

orepupoBaTh noHATHAMH, CRSI3aHHBIMU C TelamMH BpalleHuns: AJTUHAPOM,
KoHycoM, C(hepoid 1 mapoM,

pacrio3Hasath Tella ppaienus (LMIMBIP, KoHyc, chepa H wap) M
06 bICHSTE CTIOCOOBI MOy 4eH)A TEl BpAaLLEeHHs;

kiaccuGuuUMpoBaTh B3aUMHOC pacriojioyeHue cepbl ¥ TIIOCKOCTH;
BLIUKUC/IATD BEJIUUMHBI 2JIEMCHTOB MHOTOrpaHHUKOB W TEI BpalleHus,
06BEMBI U TLTOLIA/IHA MOBEPXHOCTEN MHOTOIpaHHUKOB ¥ TEJl BpaLleHus,
reoMeTpUHEeCKHUX TeJl € npuMeHeHHeM hopmy;

cBOGOJIHO OrepupoBaTh MOHATHAMHM, CBA3AHHbIMKA C KOMOUHALMSIMK TE
ppallenus MHOFOrPAHHUKOB: MHOTOTPAHHMIL, pripcaHHblil B cepy
oHUCAHHBIH OKOJIO cpepsl, cepa, BrIEcaHHas B MHOTOrpaHHMK KA TENO
BpaLLEHHSA;

BLIMUCIATE COOTHOLICHMS MEXKIY riomansaMum [OBEPXHOCTEH H obBpEMamu
[10100HBIX TEJl;

u300paxaTh M3y4aeMbIC urypbl, BBITOIHATE (BBIHOCHBIE) TIOCKME
yepTEeXKN W3 PUCYHKOB npocThix O0BEMHBIX duryp: BUz CBEPXY, cOOKY,
cHu3Yy, CTPOUTDH CeveHus Tell BpALLIEHUS;

M3BIICKATE, MHTEPNPETUpOBATEL M npeoOpa3oBbIBATE pHpopMalMio 0
[IPOCTPAHCTBEHHBIX reomeTpuueckux Gurypax, rpeiCTaBjIeHHyl0  Ha
yepTeKax U pUCYHKAX;

cBOGOILHO ONEpUpOBaTh NOHATHEM BEKTOpP B MPOCTPAHCTBE;

BLIMOJIHSTE onepatiny Hall BEKTOpaMU;

sajaBaTh MIOCKOCTh ypaBHEHHEM B JIEKapTOBOM CUCTEME KOOpAMHAT;
peliaThk reoMeTpUUecKye 3alatdu Ha SEIMMCIICHHIE YTIIOB MEXIY TMPAMBIMH
W TIIOCKOCTSIMM, BBIYMCIICHHC paccTosHui OT TOYKH 70 TUIOCKOCTH, B
LesioM, Ha NprMeHeHne BEKTOPHO-KOOPAMHATHOTO MeTO/1a TPy pelIeHnH;
cBO6OOJHO OreprpoBaTh [OHSITUSMM, CBA3aHHBIMU  C JABUKEHHEM B
[POCTPAHCTBE, 3HATH CBOJICTBA ABUIKEHWH;

BLIOJIHSITS  M300paKEHNA MHOIOTPaHHHUKOB ¥ TEl ppallieHus IpH
napasienpHoM - MepeHoce, [eHTpanbHOH ~ CHUMMETPHH, 3epKajlbHOM
cUMMETpUH, TP OBOPOTE BOKpYT MpsAMOH, npeobpa3oBaHis noaoous;
CTpOWThH CeUeHHA MHOTOrPaHHUKOB 1 Tell BpallleHus: ceueHus LMJIMHAPA
(riapasielibHoO U fiepreHauKyasapHo ocH), ceueHust KoHyca (napanneibHble
OCHOBAHMIO 1 TIPOXOASLIME HEPE3 BepLuKHY), CeUeHus apa,
MCroNb30BaTh METOMB [I0CTPOEHNUS ceyeHuii: MeTOH CIENOB, METO/L
BHYTpEHHEro HpoeKTUPOBaHus, METOL nepeHoca ceKylie# NIOCKOCTH,



Jl0Ka3blBATH NEOMETPUICCKIE yTBEPKACHNA,

MPUMEHSTH reoMeTpruYecKre axTbl IS PEICHHMS cTepeoMeTpUIeCKIX
jajad, lpeanoararolinx HECKOJBKO 11aroB perueHus, ecin yCIOBHUS
ripuMeHeHus 3aaHbl B qBHOM U HessBHOH (POPME;

pewaTb 3ajauyd  Ha ,ILOKB.'B'&TGHBCTBQ M&TCM&TM‘-IGCKHX OTHOLLIGHHI? H
Hax0XKJ/1eHue I‘EOMeTpl/lLieCl{HX BEJIWHHH,

[IpUMEHSTh [1POTrPaMMHBIE cpescTBa MU 3ne1<Tp0HHo-KommyHnKaumHHme
CUCTEMBI [TPY PeILeHnH cTepeoMeTpUYeCKHX 331,

[IPUMEHSITH MoyyueHHble ~ 3HAHKI Ha  TpaKTUKe:  CPaBHUBATD,
aHaIM3UpOBaTh U OUEHUBATE peaibHble CHTyaLnH, [pPUMEHATH U3ydEHHbIC
[OHSITHUSI,  TEOpEMBI, cpojicTBa B  mpouecce  TOHMCKd peLueHust
mMaremMaTnyecKu cq)opmynnpoaam-mf& npobsembl, MOIeIMpOBaTh
peaﬂbi-lble cm‘yaupm Ha $SI3BIKC FCOMeTpMH, nccnenoBaTb HOCTpOeHHble
MOJENIM € HCIO0Jb30BaHMEM reoMeTpUIecKux [OHATUM W TEOpEM,
arriapara anredpbl, peuaTh mpaKTHUecKue  3anatiH, cBa3aHHble  C
HAXOKJICHUEM €OMETPHICCKUX BEJTMUMH,

MMeTh TIpeAcTaBiIeHns 06 OCHOBHBIX ITarax pasBUTHi reoMeTpUK Kak
cocTapHoM HacTy GpyHAaMeHTa pa3BUTHS TeXHOJIOTUH.
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TEMATUYECKOE NJAHUPOBAHUE
10 KJIACC

KoauvecTBo 4acos JeKTPOHHBIE

No HanveHoBaHUe Pa31e/ioB 0 TEM (undposbie)
KoHTpoJibHbIE [pakTH4eCKHE

oGpa3oBaTe/ibHbIC
paboThl paboThl

pecypcbl

n/n NporpamMmal Beero

2
lad

BeejeHue B CTEPEOMETPHIO

BzauMHOE PACIOoKeHHE NPIMbIX B
MpOCTPAHCTBE

[lapannenbHOCTh MPAMBIX H riockocTei B
[IpOCTPAHCTBE

TlepreHAuKyAsPHOCTD MPAMBIX 1
[0CKOCTEH B MPOCTPAHCTBE

Vbl 4 pacCTOAHKA 16 1
MHOTOrpaHHHKH 7 1
BekTopbl B IPOCTPAHCTBE 12

[TosTopenue, 0600LIeHHE 1 cucTeMaTH3alus ;

i
2

3HAHWH

OBILIEE KOJIMYECTBO YACOB 10 ITIPOrPAMME 102 6 0



(§S]

11 KJIACC

Ne ni/m

HaumeHoBaHue pPa3/le/ioB U Tem
MpOrpamMmal

AHanutHyeckas reoMeTpus

[ToTopenue, 0bo0LIEHE 1
CHCTEMATH3ALMs 3HAHHWH

O6bEM MHOTOrpaHHHKa
Tena BpateHus

[Tnomany noBepXHOCTH 1 0OBEMBI
KPYTIBIX TN

JlBuIKeHUs

IToBTopeHue, 0600LIEHHE 1
CUCTEMATH3ALMS 3HAHUI

OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

KoauuecTBO 4acoB

Beero

15

KoHnTpoabHbie
padoThI

I~

[IpakTHYecKne
paboThbl

JJIeKTPOHHBIE
(undpossbie)
oOpasoBaTejbHbIEC

pecypchbl



MMOYPOYHOE INJNIAHUPOBAHMUE

(SS]

LS ]

N

10 KJIACC

Tema ypoka

OcHoBHbIE NpaBuiia U300paKkeHHs Ha
PUCYHKE MJIOCKOCTH, MapaijiebHbIX
NPSMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsTHs cTepeoMeTpHH: TOUKA, NpsMas,
M70CKOCTh, NPOCTpaHCTBO. OCHOBHBIE
npasuia H300pa)xeH s Ha PUCYHKE
MJI0CKOCTH, NapauleNbHbBIX NPIMbIX
(OTpe3KOB), CepeInHbl OTPe3Ka

[TonsiTHs: nepecekatouecs niI0CKOCTH,
MmepeceKarolHecs npsiMast U MJI0CKOCTb;
MOJIYTPOCTPAHCTRO

[TousiTus: nepecekaroLHecs MIO0CKOCTH,
nepeceKaroLecs npsiMas v MiocKoCTh;
MONYNPOCTPAHCTBO

MHororpaHHuKH, H3obpaxeHue
[MPOCTEHIINX NPOCTPAHCTBEHHBIX (PUIYD,
HECYLIECTBYIOLHMX 00BEKTOB
MHoOrorpaHHHKH, H300paxKeHHe
[POCTEHLIMX NPOCTPAHCTBEHHBIX (PUTYP,
HECYLIECTBYIOUIMX 00BEKTOB

AKCHOMBI CTEPEOMETPHH H TEPBLIC

KosinuecTBO yacon

Bceero

KounTpoabusbie
padoTsl

IMpakTuyeckne
padoTsI

Jara
H3Y4YeHHS

DIeKTPOHHBIE
uupposble
oOpazoBaTe/lbHbIE

pecypchl



10

Ll

CHEJCTBHS H3 HHUX

AKCHOMBI CTEPEOMETPHH U MEPBbIE
CIIEJICTBUS M3 HUX

AKCHOMBI CTEPEOMETPHH U MEPBbIE
CJICOCTBHA U3 HUX. Cnocobul 3alaHu A
NPAMBIX H II0OCKOCTEH B MPOCTPAHCTBE.
O603HaueHUS MPSIMBIX M MI0CKOCTERH

N3o6paxenue cevennit nupamMmuael, kyba u
TPU3MBI, KOTOPBIE MTPOXOAAT Yepe3 UX
pébpa. M3obpaxenne nepeceuenus
MONYYEHHbBIX MJI0CKOCTEH. PackpatmBanue
MIOCTPOEHHBIX CEUEHUH Pa3HBIMU LIBETAMH

N30b6paxenne ceuyenuit nupamuasl, Kyda u
MPH3MbL, KOTOPBIE MPOXOIAT Yepes ux
pébpa. M3obpaxenue nepecevyeHms
NOMYYEHHBIX TUIOCKOCTeH. PackpaiunBanue
MOCTPOEHHBIX CEUEHUH pa3HbIMU [IBETAMH

M300paxenne ceyenuit nupamusl, kyba u
MNPHU3MBL. KOTOPBIE MPOXOIAT HEPE3 UX
pébpa. M3o06pakeHue nepeceuenns
MIOJIYYEHHBIX M10cKocTel. PackpammBanme
MOCTPOEHHBIX CEUEHUH Pa3HBbIMM LIBETAMH

M3obpanenue ceueHuit nupamuibl. kyba u
[TPU3MBIL, KOTOPBIC MPOXOAAT Hepes3 UX
pébpa. Mzobpaxenue nepeceveHmns
MoslydeHHBIX rlockocTei. Packpaumpanme
NOCTPOCHHBIX CeYyeHH i PasHLIMHK LIBETAMH

?a_m,_.o\m. CHea0oB IJisl MOCTPOCHWH CeUeHHH
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MeTon cnefioB Asist NOCTPOEHUSs! CEUEHHIA.
CaoiicTBa nepeceveHuii MpsamMpIX H
MJIOCKOCTEH

Metoz cie10B AJis TOCTPOEHMs CedeHH .
CBoiicTBa nepeceyeHnit NpaMeIX U
njaocKocTei

[Toctpoenue ceuennii B mupamu e, Kybe
no Tpém ToukaM Ha pébpax. Co3znanune
BBIHOCHBIX YepTeKeH M 3amuch LIaros
MOCTPOEHHA

[locTpoenne ceuennii B nupamue, kyGe
o Tpém Toukam Ha pébpax. Cosnanue
BLIHOCHBIX 4epTexel U 3anuch LIaros
MOCTPOEHMsI

[Toctpoenne ceuennii B nupamuae, kybe
no Tpém Toukam Ha pébpax. Cosnanue
BBIHOCHBIX YepTe)KeH M 3aluch LIaros
MOCTPOCHHS

[Toctpoenue cevennii 8 mupamuse, KyGe
no Tpém TouKam Ha pédpax. Cozmanue
BBLIHOCHBIX YEPTEIKeH U 3anuch 11aros
MOCTPOEHHS

[losTOpenue muanumerpuu: Teopema o
NMPONopLHOHANBLHBIX 0Tpeskax. [Tonobue
TPEYrOJbHUKOB

[loBTropenne nnanumerpun: Teopema
Menenas. PacueTsl B ceuennsx Ha
BBIHOCHBIX depTeskax. MeTopus passuriis
NIAHUMETPHH U CTEPEOMETPHH
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KonTposbHas pabora "Akcrombl
crepeomeTpuu. Ceyenus"

Bsaumnoe pacnonosxerue npsiMbix B
npocrpancTee. CKpeluBaroImecs
npsamble. [IpusHaku cxpelmparomxces
npsMelX. [apannensueie npsmeie B
MPOCTPAHCTBE

Teopema o cywecTBoBaHu 1
€AMHCTBCHHOCTH NPAMON napaniebHon
NaHHOH NPAMOI, MpoXosiiiel Yepes TouKy
NPOCTPAHCTBA U He JIe)KaLLel Ha JaHHOH
npsimoit. Jlemma o nepeceyenuu
napanejibHbIX MPSIMbIX MI0CKOCTBIO

[lapannensHocTs Tpex npamsix. Teopema o
TPEX MapalIeNbHBIX NpsiMbIX. Teopema o
CKpPELIHBAIOILIHUXCS [MPAMBIX

[lapannensHoe npoexTuposanue.
OcnoBHble CBOMCTBA MMApainensHOro
npoextupoBanus. M3o0paxenie pazubix
(huryp B napajuienbHON MPoeKLnu

Llentpanbuast npoexuns. Yron ¢
COHanpasJCeHHBIMKM CTOPOHAMH. YTON
MENTY TIPSMbBIMH

3a/1auu Ha J0KA3aTeNbCTBO U
HCClieloBaHue, CBA3aHHbIE ¢
pacrnoJloyKEHHEM MPSIMBIX B [IPOCTPAHCTBE
[ousTua: napannensHoOCTh NpsiMoit 1
TIIOCKOCTH B ripoctpancTse. [Ipnsnak
napaie/ibHOCTH MPSMON H M1JI0CKOCTH.
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CroiicTBa napannenbHOCTH MpIMOH H
MJIOCKOCTH

["eomerputeckuie 3aa4un Ha BEIYUCIIEHUE U
Jl0Ka3aTeNbCTBO, CBA3AHHBIE C
napanjieNbHOCTBIO MPSIMBIX U IJIOCKOCTE
B [IPOCTPaHCTBE

[TocTpoenue ceuenns, NpoxoasIero yepes
JaHHYIO NPSAMYIO Ha YepPTewKe U
napaensHoro apyroi npsamoi. Pacuér
OTHOLLIEHHH

[TapannenbHas npoekius, MpUMEHEHHE
JUIS TOCTPOEHUS ceyeHHH kyba u
napannenenunena. CoiicTea
napajsuiefenuneia v npru3Mbl

[Tapannenshsie mnockocTH. Ipusnaku
napaniesbHOCTH ABYX MJI0CKOCTeH

Teopema o napasnnensHocTH 1
CIHHCTBEHHOCTH [MJIOCKOCTH, :UOXO‘DMEG&
yepes TOUKY, He MpHHaANeKalyro AaHHoi
MJIOCKOCTH U CHEJICTBHS H3 Heé

CBoifcTBa napasiesbHbIX [IOCKOCTEH: 0
napaJuleJIbHOCTH TIPAMBIX TMEPECeYEeHH s
[P NepeceyeHn i ABYX rnapaiaenbHbIx
MJIOCKOCTEH TpeTheil

CpoiicTBa napanineibHbIX NJI0CKOCTEN: 00
OTpe3Kax napannenbHbIX MpsaMbIX,
3AKITHOUEHHbBIX MELY Hapaliie/ibHbIMH
[JIOCKOCTAMHK, O [TEPECCHEHHH EUmZOH.t_ C
ABYMSI MMapaiiclbHbIMH TJIOCKOCTAMH
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[Tosropenue: reopema [Iudaropa na
MJIOCKOCTH

[ToBTOpeHue: TPUroHOMETPHS
MpSIMOYTOJIbHOTO TPeyrojbHUKa

CroiicTBa Ky0a U NPAMOYTOJILHOIO
napanenenunena

Beluncnenue 1jiMH 0Tpe3KoB B kKybe u
NPpAMOYroJIbHOM Naparienenumnese

[lepneHauKyasspHOCTb MPSIMOH U
naockocTH. [Tpu3Hak
NepreHInKyJIsIpHOCTH MPSIMOH U
IOCKOCTH
[TepnenukynspHOCTE NpsiMoit 1
nnockocTd. [Ipu3nax
MepreHJUKYISPHOCTH MPSAMOH 1
MJ10CKOCTH

Teopema o cylleCcTBOBAHUH 1
eJJMHCTBEHHOCTH MPSIMOM, MPOXOJsiiile
yepe3 TOYKY MpOCTPaHCTBa U
MepPreHaMKYyAsIpHON K TIOCKOCTH
[TnockocTH W neprneHaInKyIsspHbIe HM
MpsiMble B MHOTOIPaHHMKaXx

[1nockocTH ¥ NEPHEeHIHKYISIPHbBIE WM
MpsiMble B MHOI'OIPaHHUKAX

[lepnenaukynsp v HakJIOHHAas.
[TocTpoenue nepneHAHKynsapa U3 TO4HKK Ha
NpPAMYEO

jﬁ—u:th: KYJAP W HAKITOHHAS,
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[TocTpoeHue neprieH MKynsapa U3 TOUKH Ha
MPSIMY IO

Teopema o Tpéx neprnenuKysipax
(npamast u oOpatHas)

Teopema o Tpéx nepneHUKyIsIpax
(npsmas u obpaTHas)

Yron Mexay ckpeuuBaromnMHUCs
NPSMBIMH

[Tonck nepreHanKysIpHBIX TPAMbBIX €
MOMOLILBIO MEPIEHAUKYIIPHBIX
NIocCKoCTEMH

OpToroHanbHOE NMPOEKTUPOBAHHE
[TocTpoenue ceuennii Kyba, npu3MBbl,
IIPABUIILHOM NMUPAMM/IbI C TTOMOLLIBIO
OPTOrOHANBHOH MPOEKIIHH
[TocTpoenne ceuenuit Kyba, npusmsbi,
MPaBUJILHON MUPaMU bl ¢ TOMOLLBIO
OPTOrOHAJILHOH MPOEKIHH
CHMMeTpHst B TPOCTPAHCTBE
OTHOCHTENBLHO NnockocTH. IlnockocTh
OEZZGHU:Q B MHOIOI'DaAHHHUKaX
[Tpu3Hak neprneHAHKyISIPHOCTH NPAMOL 1
MJIOCKOCTH KaK CIIEACTBHE CHMMETPHH
[IpaBuiibHbIE MHOTOIPAHHHKH. Pacuér
paccTosiHHE OT TOUKH /10 TJIOCKOCTH
[TpaBusbHble MHOrOrpanHuku. Pacuér
_umnﬁ,ﬁcm_.h:m OT TOYUKH 110 IMTIOCKOCTH

CrniocoObl OMyCTHTD MEPIEHAHKYIISPhL:
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CHMMETPHUS, CABUT TOUKH MO
napanieibHON NpsiMoi

Capur no HenapanneibHON MpsAMOii,
H3MEHEHHE PACCTOSIHHH

KonTponsHas pabora "B3anmuoe
pacrosnoKeHue NpIMBIX U TIOCKOCTE! B
npocrpaHcTae"

ITosTOpEHue: yron Mexmy npsMbiMH Ha
MI0CKOCTH, TPUTOHOMETPHS B
MPOU3BOJILHOM TPEYroJILHUKE, Teopema
KOCHHYCOB

[ToBropenue: yron mexay
CKPEUIMBAIOLIMMHUCS MPSIMBIMH B
MpOCTPaHCTBE

['eomeTpuueckne METOIbI BLIYMCICHHS
yriia Mexay NpsMbIMH B MHOTOTpaHHHKax
JIByrpannseiii yron. CBOHCTBO nMHEHHBIX
YTTOB [IBYTPAHHOTIO yria
[Tepnenaukynsphbie miockoctn. CBoicTRa
B3aUMHO MEPIEHMKYISPHBIX MI0CKOCTEH
[Ipu3nak nepneHauKynspHOCTH
[JI0CKOCTEH; Teopema o mpsmMoii
MepeceyeHns ABYX MI0CKOCTeH
NEPACHAHKYAPHBLIX J_._uﬁ,_,vmm [HIOCKOCTH
[TpamoyronsHbiil napanienenunen: kyo:
H3MEPCH M3, cBOicTBA OPAMOYIOIIBHOIO
lapanjenentnena

Teopema o auaronanu npsaMoOYroibHOro
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naparnJeenuneja u cjaejacTBUe U3 Heé

ﬁﬂm_uwoz.w,_,_ux:wnx_\_m H [IPpUKIagHbIC
3aa4H, CBA3aHHBIE CO B3aUMHbIM
PacIiOnOMEHHEM MPAMbBIX U TJIOCKOCTH

:OWHOUQIEQH CKpeLIMBaOLIHECs MpsIMBIE,
Nnapajui€nbHbIC MTIOCKOCTH B CTaHOapTHBIX
MHOroOrpaHHHKax

[lapa napannensHbIX nnockocrteii Ha
CKPEUIMBAIOLIMXCS NPAMBIX. PACCTOSHHE
MEX/1Y CKPELUMBAIOLLUMHCS PSIMBIMH B
MPOCTBIX CUTYALHAX

Paccrosinye ot Touku 10 niaockocTy,
paccTosHiE OT NPSAIMO J10 MIOCKOCTH

Brruncnenue paccrosiuuit mexy
CKPELMBAIOLIMMHCS [IPAMBIMH C
MOMOLLUBIO NEPHEeHANKYIIPHON MJI0CKOCTH

Tpéxrpannslii yron, HepasencTpa as
TpexrpaHubix yriaos. Teopema [Tudaropa.
TEOPEMbI KOCHHYCOB U CHHYCOB J1Is1
TPEXTPaHHOro yria

DJIEMEHTBI CHEPHUECKOl reoMeTpHH:
reoe3nyecKe MMHUK Ha 3emite
Kourtposbuas padora "Yrib u
paccTosiHus"

Cucrematiauust 3uannii "MHOrorpaHHuK
H €ro 3JieMeHTh!"

[lnpamuna. Buael nupamuj. [pasunshas
MU pamMu/ia
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[Ipusma. [psamas u HakIOHHAS [IPU3MB,
[TpaBunbHas npusma

[Ipamoii napannenenumnes,
NPSIMOYTOJIBHBIN Mapanienenune, kyo
Brinyxnbie MHOrorpannuxu. Teopema
Diinepa

Bemykible MmHOrorpannukiu. Teopema
Diinepa. [IpaBunbHble 1 nonynpaBuibHbIE
MHOIOrpaHHUKH

Kontponenas pabora "MuororpaHsuky”

[lonsTHe BEKTOpA HA MJIOCKOCTH W B
NPOCTPAHCTBE

CymMa BEKTOpOB

PasHocTs BekTopos

[TpaBuio napannenenvnea
YMHOMKEHHE BEKTOPA Ha YHCIIO

Pasnoxenue BexTopa rno Gazucy TPEX
BEKTOPOB, HE JIEXKALLMX B 0JIHOH
TJI0CKOCTH

CkanspHoe nponsseienne
Beruncnenue yrina Mexay BeKTOpamu B
MPOCTPaHCTBE

[IpocTeiitune 3agauu ¢ BekTopamu
[Ipocreiiinne 3anaun ¢ BekTopamu
[IpocTeiiune 3anauu ¢ BexTopamu
[Ipocrefitne 3agaqu ¢ BexTopamu

O6o01IeHe ¥ cHCTeMaTH3AILMS 3HAHKI



99 Obobiienne 1 cucTeMaTH3al|s 3HAH K

100 Wrorosas xoutponsHas pabota
101 Mrorosast koHTpoJsibHas paboTa
102 O06ob1eHNe U cHcTeMaTH3allMsl 3HAH W

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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Ne ri/n

]
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Tema ypoxa

[TosTopenne rembl "Koopantarsi BEKTOpa
Ha MJIOCKOCTH M B pocTpaHcTBe"

[ToBropenue tembl "Ckansproe
MPOU3BEJEHHE BEKTOPOB"

[osropenue Temer "Boruncnenue yria
MEXKy BEKTOpPaMH B POCTpaHcTBe"

[loTopenue templ "Ypapuenue MpsAMOI,
NPOXoIALIEH yepe3 ABe TouKy"
YpaBHeHHUE TIOCKOCTH, HOPMAJb,
YPaBHEHHE MJIOCKOCTH B OTpe3Kax

YpasHeHue NI0CKOCTH, HOPMaTb,
YPaBHEHHE IIOCKOCTH B OTpe3Kax

BexropHoe npoussenenne

JIuneitnele HepaBencTBa, nuHelHOE
nporpaMMHpoBaHue

Jluneitnele HepaBeHcTBa, NiHEHHOE
NporpaMMHpoBaHne

AHAIMTHYECKHE METO/IbI pacuéTa yria
MEMCIY NPAMBIMH B MHOTOrpaHHHKax

AHAIHTHYECKHE METObBI pac yéra yria
MEIKIOY MIOCKOCTIMHM B MHOTOIpaHHHKax

Dopmyna paccTosHUS OT TOUKH J10

Konnuecrso wacos

Beero

Kourponbusie
padoTel

ITpakTnyeckne
paboThI

Hdara
H3YUYeHH sl

DNEeKTPOHHEbIE
undpoBble
obpasoBaTelbHbIE

pecypcsbl
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TJIOCKOCTH B KOOpAMHATAX
Haxoxxnenue paccrosnuii ot Touku 1o
IJIOCKOCTH B Ky0e

Haxoxnenue paccrosuuii ot Touku 10
IIOCKOCTH B MPAaBHJILHOMN MHpamMKe
KonTponshas pabora "Ananutuyeckas
reomeTpus”

CeueHusi MHOrOrpaHHHKOB: CTAHAAPTHbIE
MHOTOTPaHHUKH

CeueHust MHOTOrPaHHUKOB: METOJ CJIE0B
CeueHusi MHOTOrpaHHUKOB: CTAHAAPTHBIE
MJIOCKOCTH, MEPECEUEHUS TPAMBIX H
TocKkocTeH

[apannensHbie npsMble U MI0CKOCTH:
napajuieibHble CeYeHHS]

[Tapannensibie npsaMbie 1 MI0CKOCTH:
pacuéT OTHOLICHH i

[Tapannensheie npsmele u nnockocTy:
YIJTbl MEK/Y CKPELIHBAIOLLHMHCS
MPSIMbIMH

[Tepnennukynsiprpie npsmble u
MJIOCKOCTH: CTAHAAPTHbIE Naphl
MEPNEeHAHKYIAPHBIX MJIOCKOCTEH 1
MPAMBIX. CHMMETPHH MHOTOTPAHHHKOB
[lepnenaukynsptsie npsamsie u
MJOCKOCTH: TEOPEMa 0 Tpex
NepreHnKyaspax

[TepnenanKynsipHsie npsMele K
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NJIOCKOCTH: BbIYHCIIEHHUS JUJIMH B
MHOIOrpaHHHKax

IToBTOpenue: nnowanu
MHOTOYIOJIbHUKOB, (DOPMY bl Is
Tulowmanei, coodpaxenus noaobus

[ToTopenue: nnowamm
MHOIOYrONmBEHHKOB, (DOPMYITBI [1J1s1
naolaAei, coobpakeHus nogodus

[ToBTOpenue: nnowann
MHOTOYTOJIbHUKOB, (POPMYJIbI 15
nnoutanei, coobpaxeHus no106ms
[lnowany ceuennii MHOTOrpaHHHKOB:
[IoLaAH MOBEPXHOCTEH, paspesanus Ha
4acTH, cooOpaNceHus noaobus

[Inowanu cevennii MHOTOrpaHHHKOB:
MJIOWAAH MOBEPXHOCTEH, pazpesanus Ha
YacTH, cooOpakeHus noaodus
KonTposbnas pabora "TlosropeHue:
MHOTOIPaHHHKH, CEUYEeHUS
MHOTOrpaHHUKOB"

O6bEM Tena. OObeM NMPSAMOYroILHOrO
napajsesenune a

3apauu 06 yasoenun kyba, o KBajparype
Kyba; o Tpucekin yria
CrepeomeTpiyeckue 3anaun. cBs3aHHble ¢
00BEMOM NMPAMOYIrONLHOTO
napannesenuriea

lpuknanusie 3anauu. cessanbie ¢
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BbIUKCIIeHHEM 00bEMA MPSIMOYTrOALHOIO
napasjenenunesa

O06BEM NpamMoii Mpu3MBI

CrepeomMeTpuyecKkue 3aaaun, CBI3aHHbIE C
BbIYHCIIEHHEM 0OBEMOB MPAMOIT MPH3MEI

Ilpuknanueie 3agaum, cBs3aHHbIE C
00BEMOM MPAMOMN MPH3IMBI

Beruncnenue 06EM0OB Tel ¢ mOMOLILIO
onpeenénnoro uurerpana. O6bém
HAKJIOHHOH IIPU3MBI

Beruucnenue 06EMOB Ten ¢ MOMOLILIO
onpejenéHHoro uurerpana. O6neém
[MPaM K bl

Dopmyna o6béma nupamusl. OTHOLIEHHE
00beMOB HpaMuL ¢ OBLIUM YTIIOM
Dopmyna 06béma nupamusl. OTHOMEHHE
00BEMOB MUpaMHA ¢ OGLIHM YTIIOM
CTepeoMeTpHYECKHE 3a/1aUH, CBSI3AHHDIE C
00bEMamMK HAKJIOHHON NMPH3IMBI
CrepeomeTpHyecKue 3a1aui. CBS3aHHbIE ¢
00BEMamMK MupamMu bl

[Mpuknaaueie sagaun no teme "O6BLEMbI
TeN". CBA3aHHbBIE ¢ 06BEMOM HAKITOHHOI
NPU3MbI

[puknannsle 3anauu no teme "OGbEMDI
TeN", CBS3aHHBIE ¢ OOBEMOM MHUPaMUIbI
[lpumenenne 06bémoB. Boiuncnenne
paccTosHUS 10 MJI0CKOCTH
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Koutponenas pa6ora "O6bém
MHOrorpanauka"

Lununapuyeckas nosepxHocTs,
obpa3syroume UHARHAPHYECKO
MOBEPXHOCTH

Hnnuuap. [psimoii kpyrogoi HHJIMHAP.
[Tnowans nosepxHocTy uunuuIpa
Konuueckas nosepxnocts, 06pasyioumue
KOHHUECKOH moBepxHocTH. KoHye
Ceuenue KOHyca MIOCKOCTBIO,
napanie/ibHOH MNOCKOCTH OCHOBAHMS
Yeeuénnblit konyc. M3o6paxenue
KOHYCOB M yCEUEHHBIX KOHYCOB
[Inomank 6oxoBoOI NoBepxHOCTH 1
MOMHOH MOBEPXHOCTH KOHYyca

Inowane 6oxoBoii nosepxHocTH U
OTHOMH MOBEPXHOCTH KOHYyCA
Crepeometprueckue 3a1auu Ha
JI0Ka3aTeNbCTBO W BBIUHCIICHHE,
MOCTPOCHHEM CeUeHHH LIMIMHIpa, KOHYCca
Crepeomerpuueckue 3aauu na
A0Ka3aTeNbCTBO M BLIUHCIIEHHE,
HOCTPOCHHEM CeUeHHI LIMIMHPA, KOHYCA
[Ipnknanmbie 3anaum. cesi3anHbre ¢
LUMJTHHPOM

[Ipnknanusie 3anaun. cesizanubie ¢
HHAHHIIPOM

Ccepa 1 wap
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[Tepeceuenne cdepnl u mapa ¢
nnockocthio. Kacanwe wmapa u cdepsl
MJI0CKOCTBIO. By u usobpaxenue wapa

[lepeceuenne chepsl 1 wapa ¢
miockocThio. Kacanue wapa u cdepsl
MI0CKOCTEIO. By u n3obpaxenue wapa

Ypasuenue cepsi. [Tnomans cdepsi u eé
vacTei
CummeTpus ceps n mapa

Crepeomerpuueckue 3anaun Ha
A0Ka3aTesIbCTBO U BLIMUCIIEHHE,
CBsA3aHHbIC €O cepoii 1 wapom,
MOCTPOCHHEM UX CEUEHHH MMI0OCKOCTHIO
CrepeomeTprueckue 3anaun Ha
A0KA3aTeIbCTBO H BLIYHCIECHHE,
CBsI3aHHBIE CO c(epoii U wapom,
MOCTPOCHHUEM HX CEUEHMH MIOCKOCTBIO
[Ipuxnannele 3anaun. ces3aHHble co
chepoit 1 wapom

[loBTOpeH#e: OKpYKHOCTb Ha MIIOCKOCTH,
BbIYMCIICHUS B OKPY/KHOCTH. CTAHJAPTHbLIE
rnosodust

Paznuunbie komGuHaLMK Ten BpatueHis K
MHOTOTPaHHHKOB

3anaun o Teme "Tena n noBepxHOCTH
BpaiueHms"

3anaqn no teme "Telia W 10BEpXHOCTH
BpauleHms"
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KonTponbhas pa6ora "Tena u
TOBEPXHOCTH BpalieHus"

O6ném unnunapa. Teopema 06 06bEMe
NpSMOro LHIUH/pa

Brluncnenne 06uEMOB Ten ¢ momorbo
onpenenéHHoro uHTerpana. Oouém
KOHyca

[Tnowann Gokosoii 1 nonwxoi
MOBEPXHOCTH KOHYyCa

CrepeomeTpryeckue 3a1aun, CBI3aHHbIE ¢
BLIMHCIICHHEM 00BEMOB LIMTHHpA.,
KOHyca

[Tpuknanueie 3agaun no teme "O6BEMbI 1
MJIoLaan moBEPXHOCTEH Ten"

O6néMm 1apa u waposoro CEeKTOpa.
Teopema 06 06wéme wapa. [Tnowans
chepbl. CTepeomeTpiueckue 3agaun.
CBA3AHHbBIC C BBIYUCIICHHEM 0OBEMOB
Liapa, WapoBOro CerMeHTa | LapoBoro
cexTopa

[Mpuknamusie 3anaun no teme "O6bEMbI

Ten". cBA3aHHble ¢ 00BEMOM Hapa 1

nnoanbio chepsl. CooTHOLWEHHS Me Ly
MI0WAaAAMH NMOBEPXHOCTEH 1 06BEMaM K
MOA0OHBIX TeJ

[Tono6uble Tena 8 npoctpancTse.
M3menenne obbéma rnpu nogo6um.
Crepeomerpudeckie 3anatu, Cesi3anHble ¢
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BbIYMCIIEHHEM 0OBEMOB TEN M rIoLAei
MOBEpPXHOCTEI

Konrtponsnas patora "ITnomanu
TIOBEPXHOCTH M 00BEMBI Kpyrieix Ten"

JBixenus npoctpancrsa. OTobpaskers.
HBnxenns u pasenctso Gpuryp. Obiimne
CBOWCTBA JABHIKEHH

Bunp! ABHKEHUI: napasienbHbIii
MEPEHOC, IIEHTPalbHasi CUMMETPUSL,
3€pKanbHas CHMMETPHSI, TOBOPOT BOKPYT
NpsIMOH

[peobpasosanns noxobus. [pamas u
cthepa Diinepa

["'eomeTpuyeckue 3azaun Ha npuMeHeHKe
JBHIKEHHUS

KonTponenas paGora "Bextops! B
npocrpaHcTae”

Obobwaromee nosroperue 11 noHsTHIT N
METOMIOB Kypca reoMeTpun 1011
KITaCCOB, CHCTEMATH3ALMS 3HAHUH
"TlapannensHOCTL NPAMBIX M IIOCKOCTE]
B IIpocTpaHCcTRe"

O6obwatoiiee nosropenue 11 noustuii u
METOAO0B Kypca reomeTpun 1011
KJIACCOB, CHCTEMATHU3AILNSA 3HAHHI:
"BekTopel B npocTpancTse”
O6obuaroiee nosropenue 11 moHsiTuii 1
METOMOB Kypca reomeTpun 10-11
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KJIACCORB, CHCTEMATH3AIIMS 3HAHMIT:
"BekTope! B npoctpancTre"
p

O6o6uiatowee nosropenne 11 nousTuii u
METONO0B Kypca reomeTpun 10-11
KIJIaCCOB, CHCTEMATH3AIMs 3HAHMUI:
"OObeM MHOrorpaHHuKa'

Obobiarouiee noBropeHue 11 noHaTHii u
METOJ0B Kypca reometpuu 10—11
KJTACCOB, CHCTEMATH3ALIMS 3HAHMI:
"O6bem MHororpasHuka"

O6obmarouee nosropenwne 11 noustuii u
METOA0B Kypca reomeTpun 10—11
KJIacCcOB, CHCTEMATH3ALIUsI 3HAHMIN
"Inouann noBepXHOCTH i 0O BEMBI
Kpyraeix tein"

O6o6mmaromiee nosroperue 11 nousTuii u
METOAO0B Kypca reometpuu 10-11
KJ1accoB, CHCTEMAaTH3aLMs 3HAHMI
"[Inowany nosepxHocTH 1 OOBLEMBI
KPYTJbIX Ten"

Wrorosas kouTponsuas paGora
Wrorosas konTposnsuas pabora

[loBTOpenue. o6obmeHme 1
CHCTEeMAaTH3aLlMs 3HAHKH

Vcropus passutust crepeomerpun kax
HayKu H €€ poJib B pa3sBUTHH
COBPEMEHHbBIX HHIKEHEPHBIX H
KOMIBIOTEPHBIX TEXHOJIOTHit
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WeTopus pa3BuTHS cTepeoMeTpHH Kak
HayKH 1 €€ poJib B PA3BUTUH
COBPEMEHHBIX HHIKEHEPHBIX H
KOMITbIOTEPHBIX TEXHOMOTHH

Wcropus passutus crepeomeTpun kax
HayKH 1 e€ poJib B Pa3BUTHH
COBPEMEHHBIX HHIKEHEPHBIX H
KOMITbIOTEPHBIX TEXHOOIHH

Hcropus paseutus CTEPCOMETPHH Kak
HayKku W e€ pollk B pa3BHTHH
COBPEMEHHBLIX HHIKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOIMi

Wictopus pa3BuTHs cTepeoMeTpHu Kak
HaYKH M €€ poJib B Pa3BUTHH
COBPEMEHHbIX HHIKEHEPHBIX H
KOMITLIOTEPHBIX TEXHOJOIHH

VcTopus pa3sBuTHs cTepeoMeTpUE KakK
HayKH W e€ pollb B pa3BUTHH
COBPEMEHHDBIX HHIKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOIHH

VcTopus pasBuTus ctepeomMeTpun kak
HayKku 1 €€ pollb B pa3BHTIH
COBPEMEHHBIN HHIKEHEPHbIX |

KOMITBLIOTEPHBIX TEXHOJIOIHH

OBILIEE KOJIMYECTBO YACOB [10
[TPOPAMME

102



YUHEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJISI YUEHUKA

METOAUNYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIS

HHUPPOBbIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

UHTEPHET



-

"t amTEe s slane —||.-||r._-;:|.|;




