Annomayus K padoueii npozpamme

yaeOHoro npeamera «I'eomeTpusi.»

Pabouas mnporpamma yuebHoro mpeamera «l'eomerpus. YriyOJeHHBIH YpOBEHB»
o0s3aTenpHOM MpeaMeTHOW obOnmactn  «Marematuka u  uH(pOpMaTuka» paspaboTaHa B
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- mis 10 ximacca B 00beme 102 gyaca B ron, 3 gaca B HEAEIIO,
- s 11 xiacca B o0beme 102 yaca B ron, 3 yaca B HEAEIO;

PaGouas mporpamma pa3pa60TaHa YUUTCIIEM MATCMATUKHU B COOTBCTCTBHU C IIOJIOKCHUEM O
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IIKOJIC IO OIPEACICHHOMY y‘le6HOMy MNpeaAMCETY.

Pabouas nporpamma yuebHnoro npeamera ssisercsa 4yactbio OOIT COO onpenensroreii:

- Co/IepKaHMUE;

- INIAHUPYEMbIE PE3YIbTaThl (JINUHOCTHBIE, METAIPEIMETHBIE U MPEIMETHEIE);

- TeMaTU4YECKOe TUIAHUPOBAHHUE C yUeTOM pabodeil mporpaMMbl BOCIUTAHUS U BO3MOXXHOCTHIO
ucnoab3oBanus DOP/LIOP.
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MNOACHUTEJBHASA 3AIINCKA

['eomerpus sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00eCcrieuuBaeT BO3MOKHOCTh U3YUEHUS AUCLHUILUINH €CTECTBEHHO-HAyUYHOU
HAIPaBJICHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe mpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCITIOJIBb3YIOTCSL TIPU PELIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «['eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pa3sBUTHE WHIUBHUIYAJIbHBIX CIIOCOOHOCTEH OOYydaroIMXCsl NpPU H3yYEHUH TEeOMETPUH, Kak
cocTaByIsAOLIeH mpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPHOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, Cenn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWJINBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTU MHUPOBOH KYJIBTYpHl H
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MHPOM;

¢dopMHpoBaHHUE NPEJCTABICHHUS O INPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIIOIIMX ONMCHIBATH W H3y4yaTb pa3HblE  SBICHUSA
OKpY’XaloIlero Mupa, 3HaHUE MOHATHITHOrO amnmapata no pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHH;

(dbopMHpOBaHUE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOopMyl U YMEHHE MX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(dbopMupOBaHHE YMEHMs pacro3HaBaTh Ha YEPTEkKaxX, MOJAENSAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TeOopHuil, GopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyXIeHUI;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKA3aTEeIbCTB W AJTOPUTMOB pEIIEHHUS,
YMEHMS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkaHueM, (popMHupoBaHHE
MPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKH B ITPOBEJEHUH JI€YKTUBHBIX PACCYKICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYyaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oydaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHUM JIPYIHX Y4eOHBIX IPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHTYyallud, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIY [10JTyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH y4eOHoro kypca «l'eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsiMble M IUIOCKOCTM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yyd4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTHYECKUX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCTIEIOBATEIbHO M TOCTYMAaTeIbHO, C COOJIIOJIEHHEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oyaymelt mpodeccun, obecreynBas MPEeMCTBEHHOCTh MEXAY OOMIMM U MPOoeCcCHOHATBHBIM
o0pa3zoBaHHEM.

Ha uzyuenue ydebnoro kypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBonutcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).



COAEPKXAHUE OBYUYEHUA

10 KITACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TPOCTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOE pacriosnoxkeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapAJLIEIbHbBIE U
cKkpemuBaromuecs npsamele. [Ipuznaku ckpemumBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMApALIECIbHbBIE NPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NPSAMBIX, IAPALICIBHOCTh NPAMOM M IIOcKocTH. [lapamiensHO€ MW LEHTpAJIBHOE
POEKTHPOBaHUE, n300pakeHne (puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHHMSL.
N3obpaxenue Guryp B napajuiebHON MPOEKIUU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJ
MEXAYy NpSMbIMH B NpOCTpaHcTBe. llapaienbHOCTh MIOCKOCTEN: NapajlienbHble IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIOCcKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH:
TETpa’aAp, NapaJIENIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHJUKYJSpPHbIE MpsSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
10cKOCTH. OpTOroHaabHOE NMpPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYphI HA TIIOCKOCTb.
IlepneHAUKyYISPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroJ JABYIPaHHOTO yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBOMCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzabl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajulelIeNunel W ero cpoWcrBa. KpaTdailluime nyTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi MUpaMua, NpaBUibHAg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
IpaBWIBHON nUpaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma MU INpPaBUIIbHAs
nupamMu/a, MpaBuibHAas TPEyrojbHas NUpaMuIa U IpaBWIbHBIN TeTpadap, kyO. [IpencraBnenue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CummeTpHsi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS IapajulesieNuIena, CUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIILHON TUPAMU/IBI.



BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHCAPHBIC, COHAIIPABJIICHHBLIC W IIPOTHBOIIOJIOXXHO HAIIPABJICHHLIC BCKTOPHI. PasenctBo
BEKTOpOB. JIeiicTBHS C BEKTOpaMHu: CIOKEHHWE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uuncio. CBoiicTBa cnoxkeHus BeKTopoB. CBoiicTBa
YMHOKCHHA BCKTOpPAa HA YUCIIO. ITonsTHe KOMIIJIAaHAPHBIC BCKTOPLI. HpI/I3HaK KOMILIAaHAPHOCTHU
Tpéx BekTopoB. I[IpaBuwio mnapauenenunena. Teopema O pa3aoKEHUH BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MEXAy KOOpAWHATAMHU BEKTOpa U KOOPJIHWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesa BpameHust

[ToHATHSA: UMIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MIOBEPXHOCTh, OOpasyromue mnoBepxHocTed. Tena BpauleHus: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuimuHapa u konyca. CuMmeTpust
cthepsl 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienenunena u ciueactsus u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LWIMHAPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMEHTa.

KomOuHanmu Tten BpalieHuss U MHOTOrpaHHUKOB. Ilpu3Ma, BIucCaHHas B LWJIMHAP,
omnucaHHas okosio IunHApa. [lepeceuenue cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO chepsl, CPepbl, BHUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYyca, Iiomanas cepsl u e€ ydacteidl. [lomoOue B
npoctpadctBe. OTHomeHHMe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

IToctpoeHne ceueHUMI MHOTOTPAaHHUKOB W TEI BpAIICHUSA: CEYEHUs MWIMHApA
(mapajuielbHO W TMEPIEHAMKYJISIPHO OCH), CEYeHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHHM: METOJ CJeJOB,
METO]T BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIIEH TUIOCKOCTH.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B ipocTpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. l[IpsAMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEILIEHNN T€OMETPUUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenus mpoctpanctBa. OtobOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OOmue
CBOICTBA JBWKECHHU. BuIbl NBMOKEHWM: TNapauiebHBIA MEPEHOC, LEHTpajJbHAs CHUMMETpHS,
3epKaibHasi CHMMETpPHS, TTOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust nmogodus. [lpsmas u chepa
Oiinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMM  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAILHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOIIOMY U
HACTOAILIEMY POCCHUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu W AESTENbHOCTbIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocnuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJI00Us, HHTEpEC K pa3IuuHbIM cdepam
mpohecCHOHANBEHOM JEeSITeNbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KyJIbTYypbl, IOHUMAaHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Karollel cpelbl, MIaHUPOBaHUE
MTOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX MIOCIEACTBUN JUIs1 OKPYKAIOILIEH CPENbL;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak cQepsl
YeJIOBEYECKON NESATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KYJIbTYpPOU KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS

ba3zoBrble Jloru4eckue AeiicTBus:

BBISBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATHAMH, (OpPMYyIUpOBaTH ONPEACTCHUS  TOHSATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKU, OCHOBAHUA Uil 0000LIeHus u
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBATh CY)XICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IMpeiaraTb KPUTEpPUU s BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHHWEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TIpsiMble U
OT TPOTHUBHOIO), BBICTpaMBATh AapryMEHTALlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKIEHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

MPOBOJAMTH  CaMOCTOSITENILHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (hOpMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISBIIATH JE€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JAJIS
pelIeHus 3a1a4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMAaTH3UpPOBATh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBICHHUS],

CTpYKTypupoBaTh  WHGOpMAUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiCTBUSA

OO0wmenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHU C YCIIOBUSAMU U LECIAMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY peUICHHs 3aJayd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3ynbTar;

B X0/ OOCYX/IEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CYXIEHUSMHU JPYTHMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3ivyuue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIEe YHHBepcaabHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/laud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLMOHATbHBI MHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysibTaTa PeIICHUs MaTeMaTHUECKOW 3a/1auu;

IpPEBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh INPH PEIICHUH 3a/a4Md, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH ¢ YCIOBHSIM, OOBSICHITH TPHIMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOH pabOTHI Tpu
pelmieHMH Yy4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeneniTbh BHIAbI padoT, JOrOBapHBATHCS, OOCYXAATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNMHOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYpPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMHU 4WIEHAaMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUsiIM, chOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
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HPEAMETHBIE PE3YJIBTATBI

K konny 10 knaccaoOyyaromuiicss Hay4YuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU IOHATUAMHU CTEPEOMETPUH IIPU PEIICHUH 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
FEOMETPUUECKUX 3a]au;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B POCTPAHCTBE, MIIOCKOCTEN B
IIPOCTPAHCTBE, NIPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HNOHATHSAMM, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMOU U INIOCKOCTBIO;

CBOOOJTHO ONEPUPOBATH MOHATHIAMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BM/Jbl MHOIOIPAaHHMKOB (TIpH3Ma, HUpPaAMUJA,
OpSMOYTOJIbHBIN Mapasuienenunesn, kyo0);

KJaccu(puIUpoBaTh MHOIOIPAaHHUKH, BEIOMPAs OCHOBAHUS JJIS KIacCU(PUKALIUH;
CBOOOJHO ONEpPUPOBATh IOHITUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH HapaJljieNIbHOE, LIEHTPAJIbHOE M OPTOrOHAJIbHOE IPOSKTHUPOBaHUE QUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha IJIOCKOCTH;

CTPOUTH CEYEHUS MHOI'OI'PAaHHHUKOB Pa3IMYHBIMU METO/aMH, BBIIOJIHATH (BHIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuia),
reOMEeTPUYECKUX TeJI C TPUMEHEHUEM (HOpMyIT;

CBOOOJHO ONEpUpPOBAaTh MOHATHUAMU: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATHACHCTBUSHAIBEKTOPAMU;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHONIEHHH W HaXOXJECHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS HW3BECTHbIE METOAbl IpPH  PEHICHUU
MaTeMaTHUYeCKUX 3aay MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

IPUMEHATH [IPOCTENIINE TPOIrPaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIIOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/ay;

U3BJIEKATb, peoOpa3oBHIBAThH u MHTEPIPETUPOBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (uUrypax, MNpeACTaBICHHYIO Ha uyepTexax u
pPHUCYHKaXx;

IPUMEHATh IIOJyYEHHBbIE 3HAHMS Ha IPaKTUKE: CpPaBHMBATh M AHAIN3UPOBATh
pEaIbHbIE CUTYAllUH, IPUMEHATh U3yYEHHBIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCcKu c(HOpMyTUPOBAHHON MPOOIEMBbI, MOJECIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE T'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
reOMETPUYECKUX TOHATHM M TeopeM, amnmapara ainreOphl, pemaTb NPaKTUYecKHue
3a/1a4M, CBSA3aHHbIE C HAXOKIECHUEM I€OMETPUUECKUX BEIUYNH;
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UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOM
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.

K konny 11 knaccaoOyyaromuiicss Hay4YuTCs:

CBOOOJTHO OTEPHPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cheprueckoit MOBEPXHOCTSAMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

OTIEPUPOBATH TMOHATHIMMU, CBSI3aHHBIMH C TE€JAMH BPAILCHHS: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBarh Teja BpauleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJIyYCHHUS TeJl BPALICHHUS;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIOI0KEHUE CPephl U IIOCKOCTH;

BBIYUCIISITh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TENl BpPALICHUS, OOBEMBI M
IUTOINAAHN MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (OPMYIT;

CBOOO/IHO OTIEPHPOBATH MOHATHSIMH, CBI3aHHBIMH C KOMOMHAIMSIMU TeJl BPAILCHUS U
MHOTOTPaHHHKOB: MHOTOTPAHHHK, BIIMCAaHHBIA B c(epy M ONMHCAHHBIA OKOJIO c(epsl,
cdepa, BIMCaHHAs B MHOTOI'PAHHUK HJIM TEJIO BPAIICHMUS;

BBIYUCIISITH COOTHOIICHHUS MEX]Ty IUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX
TElT;

n300pakaTh W3ydaemble (UTYpPbI, BBIIOIHATH (BBHIHOCHBIE) TUIOCKHE UYEPTEXH U3
PHCYHKOB IIPOCTBIX OOBEMHBIX (HUTYp: BHI CBEPXY, COOKY, CHH3Y, CTPOUThH CCUCHHS
TEJ BPAICHHS,

U3BJICKaTh,  WHTEPIPETHPOBATH M MpeoOpa3oBbBaTh  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, MPEICTaBICHHYI0 Ha 4YepTekax |
pHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITOJIHATH ONEPAIK HaJl BEKTOpaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemaTh TEeOMETpPHUYECKHE 3a/Ja4i Ha BBIYHCICHHWE YIJOB MEXIy TNPSIMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
NpPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO A TIPH PEIICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATUSMH, CBS3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHHIA,

BBINOJIHATh HM300pa)KeHUsT MHOTOIPAaHHMKOB M Te€J BpAallleHUs MpH MapajuleIbHOM
nepeHoce, MeHTPATbHONH CHMMETPHH, 3€PKATbHOW CUMMETPHH, TP MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB M T BpallleHWs: CEYeHHA LWIMHApA
(mapasuienbHO U NEPIEHIUKYIISIPHO OCH), CEYeHUs KOHYyca (mapaiselbHble OCHOBAaHHIO
¥ TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJl CJIEOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METOJI TIEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUYECKUE YTBEPIKIACHUS;

INPUMEHATh TEOMEeTpHUYecKre (aKThl JUIS pEIIeHHsS CTepeOMETPUYECKHUX 3ajad,
IPEATONIarafouX HECKOIBKO IIarOB PEIICHHS, €CIH yCIOBUS MPHUMEHEHUS 33/1aHbl B
SIBHOW M HESIBHOM (opMme;
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pelmare 3aJa4d Ha [OKa3aTelbCTBO MAaTEMaTHMYECKHX OTHOIICHHH W HaXOXICHHE
TEOMETPUUYECKUX BEIINYMH;

IIPUMEHSATH IIPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPH
PEILIEHUN CTEPEOMETPUUECKHX 3a/1a4;

IIPUMEHATH [IOJyYEHHBIC 3HAHUS Ha IIPAKTHKE: CpPaBHHUBATh, AaHAJIU3UPOBAThb U
OLICHMBATh PEajbHbIC CUTYyallMH, IPUMEHATh U3YyYCHHBIC ITOHATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce IIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHON MPOOIIEMBI,
MOJICJINPOBATh PEAIbHBIC CUTYAllMU Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh IIOCTPOCHHBIE
MOJIEJIN € UCHOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUN U TEOpeM, ammapara aiareopsl,
pelaTh IPAaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKHUX BEJIMYUH;
UMETh IPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pa3BUTHUsSI T'€OMETPUU KaK COCTaBHOM
JacTu QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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TEMATHYECKOE IINIAHUPOBAHHUE

yueOHoro npeamera «I'eomerpusi. Yriy0JieHHbI YPOBEHb»

10 KUIACC
.N;_) HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI KoIi4ecTBo Kognpo.nbm,le 3;16KTp0HHLIe (undposbie)
n/n a0oThI a30BaTeJbHbI bl
4acoB pado o0pa3zoBarten e pecypc
1 BBenenue B ctepeoMeTputo 21 | hitp.~ Leacher.n
A P ™ http://teacher.fio.ru
2 B3aumHoe pacnonoxeHue nNpsiMbIX B IPOCTPAHCTBE 6 hips: math-coe.sdamgis.ru
P P poctp http://alexlarin.net
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 9 1 https://math-ege.sdamgia.ru
MIPOCTPAHCTBE http://alexlarin.net
4 [leprieHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEN B 25 | hittn//www kokeh. kts.ru/cdo/
POCTPAHCTBE
5 VYTiIBl ¥ paccTosHUSA 16 1 http://mathege.ru
6 MHororpaHHUKu 7 1 http://resh.edu.ru/
https://ege-
7 BexTope! B mpocTpaHcTBe 12 1 study.ru/ru/ege/materialy/matematika/
g [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus 5 1 https://math-ege.sdamgia.ru
3HAHUHN http://alexlarin.net
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7
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11 KJIACC

Ne HaumeHoBaHue pa3jiesioB M TeM NPOTrPaAMMbI Kol1ecTBo KonTposbHbie JiekTpoHHBbIe (LM pPOBbLIE)
/ 0 0
n/n 4ACOB padoThI o0pa3oBaTe/bHbIE PecypChl
1 AHanuTuyeckas reoMeTpus 15 1 hitp://icacher.u
P http://teacher.fio.ru
) [ToBTOopenue, 0000IIEHNE U CUCTEMATH3AIHS 15 1 https://math-ege.sdamgia.ru
3HAHUM http://alexlarin.net
https://math-ege.sdamgia.
3 O0bEM MHOTOrpaHHUKA 17 1 DS.HnE ege SCASL
http://alexlarin.net
4 Tena BpameHus 24 1 http://www.kokch.kts.ru/cdo/
[Tnomaay moBepXHOCTH U OOBEMBI KPYTIIBIX TEJ 9 1 http://mathege.ru
JIBrokeHUs 5 1 http://resh.edu.ru/
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS https://ege-
7 - 17 2 : .
3HaHUU study.ru/ru/ege/materialy/matematika/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuectBO
YacoB

dara mo
IUIAHY

dara nmo
dakry

BBenenue B crepeomMeTpuio

OcHoBHbIE TpaBUiia H300paKEHUs HA PUCYHKE TUIOCKOCTH, TApaUIeTbHBIX MPSIMbIX
(OTpe3KOB), cepeAHBI OTPE3Ka

21

[TonsTHSA cTepeoMeTpun: TOUKa, psMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE
IIpaBuJia U300pakKeHMsI HA PUCYHKE TUIOCKOCTH, apaJuIeIbHBIX NPAMBIX (OTPE3KOB),
CEpeUHBI OTpE3Ka

[MousTHS: IepeceKaroIuecs MI0OCKOCTH, IEPECEKAOINECs MPsIMasi  IIOCKOCTh;
HOJIYIPOCTPAHCTBO

[TonsiTHst: mepecekaronrecs MmI0CKOCTH, TepeceKaronecs IpsMast U MI0CKOCTb;
MOJTyIPOCTPAHCTBO

MHororpaHHuKkH, U300pa’keHue MPOCTEUINX TPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX OOHEKTOB

MHororpaHHuKH, U300pa’keHue MPOCTEUIITNX TPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00BEKTOB

AxcuoMel CTCPCOMETPHUU U NICPBBIC CIICACTBUA U3 HUX

10

AXCHOMEI CTEPCOMETPHUU U TICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHHU U TIepBbIE clieACTBUSA U3 HUX. CIOCOOBI 3aaHus PSMBIX U
IIocKocTel B mpocTpancTBe. O003HAUEHUS MPSIMBIX U IJIOCKOCTEH

N3o06paxeHne cedeHni mupamMuibl, Kyoa v MprU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UxX
pEdpa. M3o0paxeHnue nepeceueHus MoJlyueHHbIX IIOCKocTell. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU
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11

N300paxkenue ceueHunii nupamuabl, KyOa U MpU3Mbl, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0parkeHue nepecedeHust MoIy4eHHbIX II0cKocTel. PackpammBanue
MIOCTPOEHHBIX CEYEHUI Pa3HbIMU LIBETAMHU

N306paxkenue ceueHunit nupamuabl, KyOa U MpU3Mbl, KOTOPBIE IPOXOAAT YEPE3 UX

12 pEbpa. M300pakeHne nepecedeHus MoIy4eHHBIX IJI0CKOCTel. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMH [IBETAMHU
N3o06paxeHne cedeHnii mupamMuibl, Ky0a v MpuU3Mbl, KOTOPBIE TPOXOIAT Yepe3 uX

13 p€bpa. M3obpakeHne nepecedeHusl MOTyYSHHBIX ITIOCKOCTel. PackpammBanue
MOCTPOCHHBIX CEYCHUI PA3HBIMH [IBETAMHU

14 Merton cnenoB sl TOCTPOCHUS CEUCHUI

15 Merton crenoB asis nocTpoeHus ceueHui. CBOMCTBA MepeceueHuid MPSIMbIX U
IJIOCKOCTEM

16 Merton cienoB s mocTpoeHus ceueHuit. CBOICTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEM

17 [TocTpoeHue cedyeHuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3manue
BBIHOCHBIX YePTEKeH U 3aMUCh I1aroB MOCTPOCHHUS

18 [TocTpoenue ceuennii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znanue
BBIHOCHBIX YePTEKEH U 3aITUCh IIIaroB IMOCTPOCHHUSI

19 [ToBTOpenue mnanumeTpuu: Teopema o MPOMOPIHOHATBHBIX 0Tpe3kax. [Tomobue
TPEYTOJIHLHUKOB

20 [ToBTOpenue nnanumerpuu: Teopema Menenas. PacyeTsl B ceueHUsIX Ha BHIHOCHBIX
gyepTexax. Mcropust pa3BUTHS TUIAHUMETPUH U CTEPEOMETPUHU

21 Koumponvnas paboma Ne 1. "Axcuomsr cmepeomempuu. Cevenus"
B3anMHoe pacnosioskeHue NPSAMbIX B POCTPAHCTBE

) B3aumHOe pacmonoxeHue MPsSMBIX B IPOCTpaHCTBe. CKPEIIUBAIOIIAECS TIPSIMBIE.

HpI/ISHaKI/I CKpCHINBAIOIIUXCA IMTPSIMBIX. HapaJIJICJILHLIe MMpsAMBIC B IPOCTPAHCTBC
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TeopeMa 0 CyLIECTBOBAHUH U €IMHCTBEHHOCTH IIPSIMOM NapaJlIeIbHOM TaHHOU

23 MPSMOM, MPOXOASIICH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKAIIIEH HA TaHHOMN
npsMoil. JleMMa o nmepecedeHnH napasuiesIbHbIX NPSAMbIX IUIOCKOCTBIO

4 [TapamienbHOCTB TpeX MpsAMBIX. TeopeMa 0 TpEX napajlienbHbIX IpsAMbIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

’5 [TapannensHoe npoekTrupoBanre. OCHOBHBIE CBOMCTBA NAPAJLIEIBHOTO
npoekTupoBanus. V3o0paxenue pa3HbiX GUTyp B mapajuiebHON IPOSKLIUN

%6 LlenTpanbHas IpOEKUUsA. YTOJI C COHAIIPABICHHBIMU CTOPOHAMH. YTOJI MEXY
PSIMBIMU

7 3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM MIPSIMBIX
B IIPOCTPAHCTBE
I[HapanneJbHOCTH NPAMBIX H IIJIOCKOCTEN B POCTPAHCTBE
[ToHsATHA: MapaIeNTbHOCTh NPSAMOI U INIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak

28 napajieIbHOCTH NPSIMOU U TIO0CKOCTH. CBOMCTBA MapaIEAbHOCTH NPSIMOU U
IJIOCKOCTH

29 I'eomeTrpuueckue 3aaun Ha BEIYMCIICHNUE U 1I0KA3aTEIbCTBO, CBA3aHHbIE C
NapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE

30 ITocTpoenune ceueHuns, NTPOXOAAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEKE U
MapajuIebHOTO APYror NpaMoi. Pacuér oTHomeHn

31 [TapannenpHas MpoeKIKs, IPUMEHEHUE TS TOCTPOSHUS ceueHui Kyba u
napauenenunena. CBoMUCTBa napaieiaenunena 1 Npu3Mbl

32 [TapannensHble 0cKOCTH. [IpU3HAKY MTapasiebHOCTH JBYX MJIOCKOCTEN

3 Teopema 0 napameIbHOCTH U €IMHCTBEHHOCTH IUIOCKOCTH, MTPOXOISALIEH uepes
TOYKY, HE IPUHAJIEKALLYIO TaHHOM INIOCKOCTHU U CIEACTBUS U3 HEE

34 CaolicTBa napauieabHbIX MIIOCKOCTEN: O MAPAIIEIBHOCTH NMPSAMBIX TIEpPEeCeUCHUS

IIpU NMEPCCCUYCHNU NBYX MapaJUICIIbHBIX MIOCKOCTEH TpeTLefI
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CBoiicTBa mapaieNbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauieIbHBIX MPSIMBIX,

35 3aKJIFOYEHHBIX MEXK]y NTapaJlJICIbHBIMU INIOCKOCTAMH; O MIEPECCUECHUN TIPSIMOMH C 1
JBYMsl TIapaJUIEIbHBIMU TUIOCKOCTSIMU
36 Koumponvnas paboma Ne 2. "llapannenvnocms npsimeix u niockocmett” 1
ITepneHAMKYJIAPHOCTH NPAMBIX H IVIOCKOCTEH B IPOCTPAHCTBE 25
37 [ToBTopenue: reopema [Mudaropa Ha mmockoctu 1
38 [ToBTOpEHME: TPUTOHOMETPUS NPAMOYTOJIBHOTO TPEYTOJbHUKA 1
39 CaoiicTBa Ky0a 1 IPSIMOYTOJILHOI'O Napaljiesenuneaa 1
40 Brruucnenue ajivH OTPE3KOB B KyO€ U MPSMOYTOJIbHOM IMapajuieienuIe/ e 1
A1 [TepieHAUKYISIPHOCTD NPSMON U IUNIOCKOCTH. [Ipr3HaK nepneHmKyIsipHOCTH |
IPSIMOM U TNIOCKOCTH
47 [IepnieHIMKyYIAPHOCTH NPSAMOM U INIOCKOCTH. [Ipu3HaK nepneHauKyIsIpHOCTH 1
IPSIMOH U TJIOCKOCTH
43 Teopema 0 CylIeCTBOBaHMM U €MHCTBEHHOCTH NPSMOM, POXOAIIEH Yepe3 TOUKY |
IIPOCTPAHCTBA U MEPIEHANKYJISIPHON K MJIOCKOCTH
44 [T10CKOCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX 1
45 [InockocTu 1 nepneHAUKYISpHbIE UM NPSMbIE B MHOTOI'PaHHUKAX 1
46 [Tepnenaukynsip 1 HaknoHHas. [locTpoeHne NepNeHANKYIApa U3 TOUYKHU Ha TIPSIMYIO 1
47 [Iepnienpukyssap u HakinoHHas. [locTpoeHue neprneHauKyspa U3 TOYKU Ha MPSAMYIO 1
48 Teopema o Tpéx nepneHANKyIApax (npsmas u oOpaTHast) 1
49 Teopema o Tpéx nepneHAuKyIspax (mpsimast ¥ oopaTHas) 1
50 Yrois MeXay CKpELIUBAIOIUMUCSA NIPSIMBIMU 1
51 ITonck neprneHMKyIApHBIX IPSIMBIX C TOMOILIBIO MEPIEHINKYJIISIPHBIX IIIOCKOCTEN 1
52 OpToroHanbHO€ NPOEKTUPOBAHNE 1
53 [Toctpoenue ceueHuii Kyba, MpU3Mbl, MPABHIILHON MUPAMUIBI C TOMOIIBIO |
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OPTOrOHAJILHON IIPOEKIIUU

[Toctpoenue ceueHuii Kyda, MpU3Mbl, TPABUILHON MUPAMUIBI C IIOMOIIBIO

>4 OPTOrOHAJILHOU IIPOEKIIUU !

55 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [limockocTn cummeTpuii B |
MHOT'OTpaHHHUKaX

56 [Ipu3Hak nepneHauKyISIPHOCTH IIPSIMOM U INIOCKOCTH KaK CIIEICTBUE CHMMETPUHU 1

57 [IpaBuiibHBIE MHOTOTPAHHUKH. PacyéT pacCTOSTHUM OT TOYKH /10 TIJIOCKOCTH 1

58 [IpaBuiIbHBIE MHOTOTpaHHHUKHU. Pac4€T paccTOSIHUN OT TOYKHU 10 INIOCKOCTH 1

59 Crioco0Obl OIyCTUTh MEPIIEHAUKYIISIPl: CAMMETPHUS, CIIBUT TOUKU IO HapaieIbHON |
PAMOM

60 CnBur no HenapaJyieabHOW NMPAMON, U3BMEHEHUE PACCTOSTHUN 1

61 Konmponvnas paboma Ne 3. "Bzaummnoe pacnonodicerue npsamulx u niocKocmet 8 |
npocmpancmee”

16

Yribl 1 paccTOAHUA

6 [ToBTOpEHUE: Yyroa Mex 1y NpsIMbIMU Ha TJIOCKOCTH, TPUTOHOMETPUS B |
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

63 [ToBTOpEHUE: Yroa MeXIy CKpEIMBAIOIIMMHUCS MIPSIMBIMU B IPOCTPAHCTBE 1

64 ["'eomeTpryeckue METOABI BEIUNCIICHUS YIIIa MEKY IPSMBIMA B MHOTOIPaHHUKAX 1

65 JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAaHHOIO yria 1

66 [lepnennukynsapHble muockocTyu. CBOMCTBA B3aUMHO NEPIEHANKYIISIPHBIX |
IIJIOCKOCTEMN

67 [Ipu3Hak nepneHauKyJISpHOCTH IUIOCKOCTEN; TEOpEMa O IPSIMOM IepeceyeHns IByX |
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN TUIOCKOCTH

68 [IpsiMoyronbpHBIN Mapauienenumnen; Kyo; n3MepeHus, CBOMHCTBa MPSIMOYTOJIbHOTO |
napasuiesenumneia

69 Teopema 0 AMaroHany NpsSMOYTOJBHOTO MApAJUIENIENIAIIENA U CIEACTBUE U3 HEE 1
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CrepeomeTpuyueckue U NpUKIaAHbIC 3a/1a4H, CBA3aHHBIE CO B3AUMHBIM

70 PacIoI0KEHUEM NIPSMBIX U TUNIOCKOCTH !

71 [ToBTOpEHME: CKpeLMBarOLUECs NPsMBbIE, TapaJlIeIbHbIE IIJIOCKOCTU B )
CTaH/IapTHBIX MHOT'OIPaHHUKAX

7 [Tapa nmapayuienbHbIX INIOCKOCTEW Ha CKPEIIHUBAIOIINXCS MPSMBIX, PACCTOSHHUE |
MEXy CKPEIIUBAIOIUMUCS IPAMBIMHU B IIPOCTBIX CUTYALHAX

73 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10 TUIOCKOCTH 1

74 Brruncienue paccToSHUNA MEXy CKPELIMBAIOIIMMUCS IPSAMBIMH C IIOMOILBIO |
NEPIEHIUKYIJISIPHON MJIOCKOCTH

75 TpéxrpanHblil yroji, HepaBeHCTBa AJis TpeXrpaHHbIX yrioB. Teopema [Iudaropa, |
TEOpPEMbl KOCHHYCOB U CUHYCOB JIs1 TPEXTPAHHOIO yTIia

76 DneMeHTHI CPEPUIECKOI TeOMETPUU: T€OIC3NICCKIE JTMHIH Ha 3eMIie 1

77 Koumponvnasa paboma Ne 4. "Venvt u paccmoanus” 1
MHoOrorpaHHuKHu 7

78 Cucremaruzanus 3HaHuN "MHOTOTpaHHHUK U €70 2JIEMEHTHI" 1

79 ITupamuga. Bunsl nupamua. [IpaBunsHas nupamuaa 1

80 [Ipusma. IIpamas u HaknoHHas npusMmel. [IpaBuiibHas npusma 1

81 [Tpsmoii napasnenenumnesn, NpSAMOYTOJIbHBIN apajlieNnenumnes, Kyo 1

82 Brinykisle MHOrOrpaHHuku. Teopema Ditnepa 1

23 Beinykisle MHOrOorpanHuku. Teopema Oinepa. [IpaBuibHbIe U OTYIpaBUIIbHbBIE |
MHOTOTpaHHUKHU

84 Koumponvnas paboma Ne 5. "Munozoepannuxu” 1

12

BekTops! B npocTpancTBe

85 [lonsiTHE BEkTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
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86

CyMMa BEKTOpOB

1

87 Pa3HocTh BEKTOpPOB 1
88 [IpaBuno napasmienenumnena 1
89 YMHOXEHHE BEKTOpa Ha YHCIIO 1
90 Paznoxenune BekTopa 1o 0a3ucy TpéX BEKTOPOB, HE JICKAIINUX B OJTHON IIJIOCKOCTH 1
91 CkansipHo€ MpOU3BEICHHE 1
92 Brruuciienue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1
93 [Ipocreiinue 3anaun ¢ BEKTOpamu 1
94 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiinue 3anaun ¢ BEKTOpamu 1
96 Koumponvnas paboma Ne 6. "Bexmopwi 6 npocmpancmee” 1
0O000meHne N cCHCTEMATH3 AN 3HAHUHI 6

97 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
98 HUmoeosas konmponvuas paboma. I[lpomescymounas ammecmayus 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 O00011eHNe U CUCTEMATU3ALNS 3HAHUN 1
101 O00011eHNe U CUCTEMATU3ALNS 3HAHUN 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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INOYPOYHOE IVTAHUPOBAHMUE 11 KJIACC

Ne Temaypoka KouunuyecrBo dara mo dara nmo
n/n 4yacos IUIAHY dakry
AHaJINTHYECKAATeOMETPHUS 15
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToTOpenue Tembl "CkansipHOe IPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpeHue Tems! "Boluncienue yriia Mex1y BEKTOpaMu B IpOCTpaHcTBe" 1
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, TPOXOALIEH Yepe3 JIBE TOUKHU" 1
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTU B OTPE3KaX 1
6 YpaBHEHHE IITIOCKOCTH, HOPMaJilb, YPaBHEHUE IJIOCKOCTH B OTPE3KaX 1
7 BekTopHoe npousBeieHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHNE 1
9 JIuHeitHbIe HepaBEeHCTBA, JUHEMHOE MPOrpaMMHUPOBaHUE 1
10 AHanuTHYECKHE METO/Ibl pacuéTa yriia MeX/]y NpsSMbIMH B MHOTOI'PaHHUKAX 1
1 AHaJIUTHYECKHE METOBI pacuéTa yIjia Mexay IIOCKOCTSMHU B |
MHOTOIPAHHHUKAX
12 ®opmysia pacCTOSIHUS OT TOUKH /10 TNIOCKOCTH B KOOpJMHATAX 1
13 HaxosxeHne pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH B KyOe 1
14 HaxoxneHnne paccTosiHUN OT TOYKHU JI0 TVIOCKOCTH B MPABUIILHON MUPAMUIE 1
15 Konumponvnasn paboma Ne 1. "Ananumuueckasn ceomempus” 1
IHoBTOpeHue, 00001IeHHE U CHCTEMATH3 AU 3HAHUI 15
16 CeudeHnsI MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NEPECEUEHUS MPSIMBIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble NpsIMBbIE U IUIOCKOCTH: NTAPAJIJIENIbHBIE CEYEHUS 1
20 [TapaenpHble NpsMBbIE U IIJIOCKOCTH: pacYET OTHOLIEHUH 1
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[TapannenpHbie MPsIMbIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEIIUBAIOLIIUMUCS

21 1
IPSIMBIMU

” [leprieHquKyIsIpHBIE MIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE TTApbI |
NEPIEeHIUKYISPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUN MHOTOTPAHHUKOB

23 [IepnieHauKyIsIpHBIE MPSAMBIE U INIOCKOCTU: TEOpPEMa O TPEX NEPIEHAUKYIISAPAX 1

24 [leprieHquKyIsIpHBIE MIPSMBIE U TUIOCKOCTH: BHIYUCICHUS JJIUH B |
MHOTOTpaHHHUKaX

)5 [ToBTOpeHue: monaam MHOTOYTOJIBHUKOB, ()OPMYJIBI IS TUIOIIAICH, 1
COOOpaKeHUS TI0100US

26 [ToBTOpEHue: mona M MHOTOYTOJIBHUKOB, ()OPMYJIBI IS TUTOIIAICH, 1
COOOpakeHHs TI0100Us

7 [ToBTOpEeHME: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYIIbI JIIsl TLTOMIAICH, |
COOOpakeHHS TI0100US

)3 [nomaay ceyeHnii MHOTOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha 1
YacTH, COOOpaKeHUs 1O 100Ust

9 Ilnomany ceyeHnii MHOTOTPAaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha |
YacTH, COOOpaKeHHUs 1O 100Mst

30 Konmponvnas paboma Ne 2. "l[loemopenue: mnocoepanHuxu, ceuenus 1
MHO202PaHHUKO8"
O0bEéM MHOTOrpaHHMKA 17

31 O06BéM Tena. OOBeM MPSIMOYTOJIBLHOIO NapajieNenunesa 1

32 3amaun 00 yABOCHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIUHU yTria 1

3 CrepeomeTpuyeckme 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO |
napasuiesenumnena

34 [Ipuxiagnele 3a1a4u, CBSI3aHHbBIE C BBIYMCICHHEM 00bEMa MPSIMOYTOJIBHOTO |
napajuiesenuneia

35 O06BEMIIPAMONTTPU3MBI 1

36 CrepeoMeTpHruecKue 3aa4u, CBI3aHHbBIE C BHIYUCIEHUEM 00bEMOB TIPSIMOM 1
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IPU3MBI

37 [Ipukiagnblie 3a1a4u, CBSI3aHHbBIE ¢ 00BEMOM MPSIMOI IPU3MBI 1
38 Brruncnenme 06bEMOB Tell C MOMOILBIO ONPEIEIEHHOIO UHTErpaa. 1
OO6BEMHAKIIOHHONTTIPU3MBI
39 Brruncnenne 06bEMOB Tell C MOMOILBIO ONPEEIEHHOTO UHTErpaa. 1
O0BEMIIUPaMUIBI
40 ®dopmyna 00béMa nupamuabl. OTHOIIEHNE 00BEMOB MUPAMHUJL C OOIIMM YTIIOM 1
41 dopmyna o0bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIIUM YTJIOM 1
42 CrepeomeTpuyeckue 3a1a4uu, CBI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MPU3MBI 1
43 CrepeoMeTpHuueckue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI 1
44 [Mpuknamseie 3apauu o Teme "OO0bEMEBI TN, CBI3aHHBIC C 00BEMOM |
HAKJIOHHOM MPU3MBI
45 [Mpuknamseie 3apauu o Teme "OO0bEMEBI TN, CBI3aHHBIC C 00BEMOM |
MAPaMU/IbI
46 [Tpumenenue o0bEMOB. BoruriciieHue paccTosHUS 0 MII0CKOCTH 1
47 Koumponvnasa paboma Ne 3. "O6vém mnocoepannuxa” 1
TenaBpaieHus 24
48 unuHapudeckas MOBEPXHOCTh, 00pa3yoIIue HUINHIPUIECKON MTOBEPXHOCTH 1
49 Humuuap. [psamon xpyrosoi nunuaap. Ilnomans moBEpXHOCTH HUWIMHIPA 1
50 Konnueckas moBepXHOCTh, 00pa3yroine KoHnueckou nmosepxHoctu. Konyc 1
51 CeueHnne KOHycCa INIOCKOCTBIO, MAapaJIEIbHON IIJIOCKOCTH OCHOBaHUS 1
52 VYceuéHHblil koHyC. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHONW MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTebCTBO U BHIYUCIICHHUE, IOCTPOCHUEM 1
CEUEHUM IUIMHIpPA, KOHyCa
56 CrepeoMeTpHuuecKre 3aJa4l Ha J0KA3aTeIbCTBO U BBIYUCIECHUE, TIOCTPOCHUEM 1
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CEYEHUM IUIMHIpPA, KOHyCa

57 [Ipukitaguble 3a1a4m, CBSI3aHHbIE C LIWIMHIPOM 1

58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM 1

59 Cdepa u map 1

60 [epeceuenue chepsl u mapa ¢ wiockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBI0. By u n300paxkenuemapa

61 ITepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u chepbl |
IUIOCKOCTBI0. By u n3o0paxenuemapa

62 VYpasnaenue chepsl. [Ltomans chepsl u e€ gacrei 1

63 Cummetpusicdeps! 1 mapa 1

64 CrepeoMeTpuuecKUe 3aJa4l Ha JOKA3aTeIbCTBO U BHIYUCICHHUE, CBI3aHHBIE CO 1
cdepoii u mapom, MOCTPOSHUEM UX CEUEHHH MI0CKOCThIO

65 CrepeoMeTpUuecKUe 3aJa4l Ha JOKA3aTEeIbCTBO U BHIYUCICHUE, CBI3aHHBIE CO 1
cdepoii u mapom, MOCTPOSHUEM UX CEUECHHH MIIOCKOCTHIO

66 [Ipuknagaeie 3a1a491, CBSI3aHHbBIE CO c(hepoil U mapom 1

67 [ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH, BBIYMCIEHUS B OKPYKHOCTH, |
CTaHJapTHBIC TTOA00US

68 Paznuunble KOMOMHAIMY TEN BpaIleHUs! 1 MHOTOTPaHHUKOB 1

69 3amauu o Teme "Terna ¥ MOBEPXHOCTH BparmieHus " 1

70 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

71 Konmponvnas paboma Ne 4. "Tena u nosepxnocmu epawjenus” 1
IInomanu MoBepXHOCTH M 00BEMBI KPYIJIBIX TeJ 9

72 O06wém nununaapa. Teopema 06 00bEME MPSIMOTO HUITMHAPA 1

7 Brrancnenue 00EMOB TN ¢ MOMOIIBIO OMPEICTEHHOTO HHTETpaa. 1
O6béMKOHyCa

74 [Tnomaau 60KOBOI 1 MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckre 3aJaui, CBI3aHHbIE C BHIYUCIEHUEM 00bEMOB IWIMHPA, 1

KOHYyca
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76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI M IO TOBEPXHOCTEH Tem" 1
O0BéM mapa u mapoBoro cexkropa. Teopema 06 00wEMe mapa. [Tnomans

77 cheprl. CTepeoMeTpruUIECKHE 3a/1a9, CBI3aHHBIE C BBIYUCIICHUEM 00BEMOB 1
nrapa, lapoBOro CerMEHTa M IapoBOr0 CEKTOpa
[puxnagneie 3anaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00bEMOM IIapa U

78 ionanbio ceprl. COOTHOMICHUSAMEKAYTIIONIAAIMUIIOBEPXHOCTEH 1 1
00BEMaMUTIONOOHBIXTET
[Tono6uble Tena B mpoctpaHcTBe. M3MeHeHne 00bEMa pu Mo 1001u.

79 CrepeoMeTpHUeCKHE 33]]a4H, CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB TEIN U 1
IJIOIIAEH TOBEPXHOCTEN

80 Koumponvnasa paboma Ne 5. "llnowaou nosepxnocmu u 06vémbi Kpyanvix men" 1
JABuKeHust 5

81 JBuxenust npoctpancTBa. OtoOpaskenus. J[BI>KeHUs U paBEeHCTBO GUTYD. |
OO011re cBOMCTBA ABMKEHUI

%) Buap! nBrkeHni: mapauieabHbI IEPEHOC, ueHTIV)aJH)Has[ CUMMETpPHUS, 1
3epKalibHasi CAMMETPHSI, IOBOPOT BOKPYT MPSMOiA

83 [TpeobpazoBanus monodus. [Ipsimas u chepa Ditnepa 1

84 ['eomeTpuyeckue 3a1a4u Ha MPUMEHEHHUE JIBUKEHUS 1

85 Koumponvnasa paboma Ne 6. "Bexmopwi 6 npocmpancmee” 1
IHoBTOpPEHME, 00001ICHNE U CHCTEMATH3ALUS 3HAHUI 17
O6o6maromee nosropenue 11 nonsituii u metonoB Kypca reomerpuu 10-11

86 KJIACCOB, CUCTeMaTu3aIus 3Hanuii: "[lapaniensHOCTh MPSIMBIX U TUIOCKOCTEN B 1
npocTpaHcTae”

%7 O6o6maromiee nopropenue 11 nonsituii u metonoB Kypca reomerpuu 10-11 1
KJIACCOB, CUCTEMAaTU3alUs 3HaHU|: "BekTopsl B mpocTpaHcTBe”

88 Hmozoeas konmponvnas paboma. [Ipomescymounas ammecmayus 1

29 O6o6maromee nosropenue 11 nonsituii u metonoB Kypca reomerpuu 10-11 1

KJIACCOB, CUCTEMaTH3aIs 3HaHuii: "BekTopsl B mpocTpancTBe”
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O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomerpuu 10—11

90 . 1
KJIACCOB, CUCTEeMaTH3aIus 3HaHuii: "O0beM MHOTOTpaHHHUKA"

01 O6o6matomee moropenue 11 mousTHI 1 METOI0B Kypca reomerpuu 10—11 1
KJIACCOB, CUCTEMaTH3aIus 3HaHuii: "O0beM MHOTOTpaHHHUKA"
Ob6o6maromee nosropenue 11 nmoustuit 1 MeTo0B Kypca reomerpun 10-11

92 KJIACCOB, cucTeMaTu3anys 3Hanuit: "[nomaayu moBepXxHocTy 1 00bEMBI 1
KpYyIibIX Ten"
O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomerpuu 10—11

93 KJIaCCOB, cUCTeMaTu3alus 3HaHuil: "[1nomany noBepXxHOCTH U 0ObEMBI 1
KpYyIibIX Ten"

94 Hmoeosas konmponvras paboma 6 popmame EI'D 1

95 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI 1

96 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUHU |
COBPEMEHHBIX WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3BUTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHHI 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 Hcropus pa3BUTHs CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHI !
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHHU |
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcrtopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHHI 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

101 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH i
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIT

102 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTHHI |
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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