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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBnIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaK KaK 00eCcIe4nBacT BO3SMOXKHOCTh M3YUEHHS AUCIHILIMH €CTECTBCHHO-HAYYHOH
HAMpaBJICHHOCTH M TMPEIMETOB T'YMaHHTApHOTO IHKiIa. I10CKONBKY JIOrMYeckoe MBIIUICHHE,
dopMupyemMoe npu  H3y4eHHH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHUU TPH PEIICHUU
TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaThb W OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LMKJA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHust mporpaMmsl yueOHOro kypca «I['eomerpusi» Ha yriayOn€HHOM ypoOBHE —
pasBUTHE WHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJISIIOIICH TpenMeTHOH obiactn «Marematnka ¥ HHGpOpPMaTHKa» dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
JEUCTBUN, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIICIIHOTO MPOQECcCHOHATBLHOTO
00pa3oBaHusl, CBI3aHHOTO C UCIIOIb30BaHUEM MaTEMaTHKH.

[IpuopuTeTHBEIMU 337a4aMu Kypca T€OMETPHH Ha YrITyOJIEHHOM YPOBHE, PACIIUPSIOIINMHE
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHue MpeICTaBIeHUs O TEOMETPHUHU KaK YaCTH MHUPOBOM KYJIBTYPHI U (POPMUPOBAHHE
OCO3HAHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIIM MUPOM;

(dopMupOBaHHE TPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, MO3BOJISIONINX ONMMUCHIBATH U M3Y4aTh Pa3HbIC BICHHUS OKPYKAFOIIETO
MUpa, 3HaHHE OHATUHHOIO anmnapara 1o pasaeny «CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

¢dbopmMHpoBaHUE YMEHHS BJIaJIETh OCHOBHBIMH IOHITHUSMH O IIPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMH CBOICTBAaMH, 3HAaHUE TeopeM, (OPMYyJI W YMEHHE HUX NPHMEHSTH, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTH HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

(dopMupoBaHHE YMEHUsS paclo3HaBaTh Ha YepTeXax, MOJENIAX U B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpallleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICIH;

dopMHpoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKA3aTelbHbIE pPACCYXKIECHUS B XOJE pELIeHUs
CTEpEOMETPUYECKHX 337a4 M 33aJad C TNPaKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
OpeJCTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAaHUM MaTeMaTHYECKUX
YTBEP)KICHHUIA U POJIM aKCHOMAaTHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeCca K U3y4EHHUIO T€OMEeTpUH;

¢dopmupoBaHre (HYHKIHMOHAIBFHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPHUH: yMEHHS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTYallMsIX W TPpU HW3YYEHWH JPYTUX YYEOHBIX TIPEJAMETOB, MPOSBICHHS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHTyallud, HCCIeI0BaHUA
MIOCTPOCHHBIX MOJIeNeH, MHTepIPETAIlMH TOJTYIEHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZIEPKaTENIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpust» B 10—11 kmaccax
ABISTIOTCS: «IIpsIMBIe M TIIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHHKM», «Tema BpameHus»,
«BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B TPOCTPAHCTBE.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha YriayOsnéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepKATeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAaHHE JIOTMYECKHX YMEHHUH
pacripeniesisieTcsi He TOJIBKO MO CoJIepKaTeIbHBIM JIMHUSAM, HO U 110 rofjaM o0yuenus. ConepkaHue



00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHust dexepanbHol paboueit
MIPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCaM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMHU
MOCJIEIOBATEIbHO M IMOCTYNATEIbHO, C COOJIOACHNEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yYaronnXcs, pacupsis
U yrayouisis e€, o0pas3ys mpovHbIe MHOYKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnHanuu  oO0ydeHHs, MOCTPOCHHUS HWHIUBUAYATbHBIX
o0pa3oBaTelbHBIX IporpammMm, O0OecrneyuTh yriayOn€HHOE H3yYeHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO penmMeTa «MaremaTukay;,

MOJIFOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3yYeHUS MaTeMaTUKU ¢ Y4ETOM BhIOOpa
Oynymeit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKAY OOmUM U MpodeccruOHATBHBIM
o0pazoBaHHEM.

Ha n3yuenue yuebnoro kypca «I'eomerpusi» Ha yriiyoaéHHOM ypoBHE oTBoauTCs 204 vaca:
B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 gaca (3 gaca B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpelnBaOmUXcs NpsAMbIX. [lapanenbHOCTh IPSMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpSIMBIX, NApaUIEJIbHOCTh HpsIMOM M Iiockoctu. [lapaiensHoe M LEHTpalabHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapaICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPsAMBIMH B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEM: NMapajuleIbHbIE IIIIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPbl HA INIOCKOCTH:
TETPAdAP, NapauICICIUIIE, IOCTPOCHUE CEUECHUM.

IlepneHgUKyIApPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapauUICIbHbIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISPHON IUIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp W HaAKIOHHBIE: PAacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT TMpPSIMOH [0 IUIOCKOCTH, MPOCKIHs (UTYpbl Ha IUIOCKOCTD.
IlepnieH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIAPHOCTU ABYX ILUIOCKocTer. Teopema
0 TpEX MEPHCHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrospHas npusma, npsmas
U HakJIOHHas MpuU3Mbl, OOKOBas U TOJHas MOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajuleJIeNIiNel W ero cBoWcrBa. KparTyailume oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IlpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yroJsibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
MpaBUIBHON NuUpamuel. [IpaBuiibHBIE MHOTOTpaHHUKH: IpaBUIIbHAs IPU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, paBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
[IPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, JOAEKadAp U UKOCAIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA{b OCHOBaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpusmsl. [lnomaas G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOU
MApaMUbl, TEOPEMA O IUIOLAAU YCEYEHHON TUPaMUIBI.

CumMeTpust B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPABUIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNUIena, CHUMMETPHS
MIPaBUJIBHBIX ITPU3M, CHMMETPUS PABUIIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMHU: CIIOKEHUE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHU BEKTOPOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4nciio. [IoHsATHE KOMIUTaHApHBIE BEKTOPHI. [ [pM3HaK KOMITITAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopemMa O pas3IOKEHUHM BEKTOpA II0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBs3b



MEXIy KOOpJMHATAMH BEKTOpa M KOOPAWHATAMHU TOUYEK. YTOJI MeXay Bekropamu. CkaiaspHOe
IIPOM3BEICHUE BEKTOPOB.
11 KJIACC

Tesa BpaleHus

[TonsTus: UMIAMHIPUYECKAas MOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, 00pa3yromIre MoBepxHocTei. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxeHne cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHne Tes BpaleHus Ha TI0CKocTH. Pa3BépTka nnnmnHapa u konyca. Cummerpust chepbl
U 11apa.

O06bEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupaMuibl U KoHyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss M MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
omnucaHHas okosio IunHApa. [lepeceuenne cdeprbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Inomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUIomanas cdepsl u e€ dacteir. [lomodue B
npoctpanctBe. OTHomieHue 0O0BEMOB, IIIOMIAZEH TMOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanne mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapannenbHO M TEPIEHANKYISPHO OCH), CEUYEHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl IIOCTPOCHUS CEYEHMI: METOJ CJEOB,
METO]I BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BeKToOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

Jewxkenuss mpoctpanctBa. OtoOpakenus. JIBmkeHus u paBeHCTBO ¢uryp. OO6mme
CBOICTBAa JBWKEHUH. Bunbl ABM)KEHMI: NapajuIeNbHBIA IMEPEHOC, LEHTPaJbHAasi CUMMETPHS,
3epKajibHasi CHMMETPHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogodus. [psmas u chepa
Oiinepa.



IIVIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«"EOMETPUSA» (YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh ~TPAKIAHCKOW IMO3UIUU  OOYYArOIIeTrocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPasKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHUHCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSATENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyXKIEHUU, BOCHIPUUMYUBOCTH K MATEMAaTUYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMAaTUYECKUE 3HAHMS B HHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEeCKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHON I€ATEbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTh K TPY/Y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IUYHBIM chepam
npohecCHOHANBEHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccunt W peamu30BBIBAaTH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBJIECHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPEeibl, TJIAaHUPOBAHHUE MTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MaTEMaTHYECKOW HAyKH Kak chepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTUSI U 3HAYMMOCTH JUIsSl pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U

B IpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUeOHbIEe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (DOPMYIHpPOBATH ONpPEACICHUS IOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJCHHWSIX W  YTBEPKACHHSAX, TNpemjaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, IEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUIECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIAIIUN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBrble ncciie1oBaTeIbCKHE AeHCTBUSA:

HCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHLCKUM HHCTPYMEHT MTO3HAHMS, (DOPMYITHUPOBATh
BONPOCH], (UKCHpYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHC,

MPOBOJIUTh  CaMOCTOSITEIBHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO OOBCKTA, SIBIICHHUS, IMPOIECCA, BBIIBICHUIO
3aBHCHUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, ITPOLIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIHpOBaTh 00OOIIECHUS U BBIBOJBI M0 pe3yJbTaTaM MPOBEAEHHOTO
HaOII0IEHUsI, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI MHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JJIst
pelIeHus 3aa4H;

BHIOMpAaTh MH(POpPMALIUIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHPOPMALMKM MO0  CaMOCTOSTENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHHnKaTHBHBIE yHUBEpCAJIbHbIE Y4eOHbIe /1eliCTBUSA
OO1enue:
BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJCHHUS B COOTBETCTBHM C YCIOBUSMHU W IENSAMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTHUPOBATh OJYYEHHBIN PE3yJIbTaT;



B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COTOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, oOHApy>KMBaTh Pa3IM4he U CXOJICTBO
HO3UIIA, B KOPPEKTHOU popme POpMyIHPOBATH Pa3HOTIACHS, CBOU BO3PAKECHNUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3afadd, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BEIONPATh (hopMaT BBHICTYIJICHUS € YUETOM 3aj1a4 MIPE3EHTALUN U 0COOCHHOCTEH
ayJIUTOPUH.

PeryisiTuBHBIEe YHMBepcaibHble yueOHbIe 1eiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHUsS 3aJadyd, BHIOMPATh CIOCOO pEIICHHS C Yy4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUAHTHI PEIICHHH C y4ETOM HOBOM MH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaToOB, BIAACTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOIIEcCca U pe3yiibTaTa PEHICHHsI MaTeMaTHYeCKOH 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTaTa IETH U YCIOBUAM, OOBSACHATH IPUYUHBI JOCTHKCHUS
WIA HEJAOCTIKEHHS pe3yJabTaTOB JIEATEIILHOCTH, HAaXOIUTh OIMIMOKY, JaBaTbh OICHKY
NpUOOPETEHHOMY OMBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M HMCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHON M MHIUBUIYalIbHOW PabOTHI MpU
pemeHNr y4eOHBIX 3aJay, MPUHAMATh LEJIb COBMECTHOH JeSTENbHOCTH, IUIAHUPOBAThH
OpraHM3alUIi0 COBMECTHON paboThI, pacnpeAeisTh BUABI padoT, JHOTOBApHBATHCS, OOCYXKIaTh
MIPOILIeCC U PE3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyxIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHMHU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicss HAyquTCs:

e cBOOOJIHO ONEPUPOBATH OCHOBHBIMM MOHATHSAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
MIPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TMPH PELICHUH
reOMEeTPUUECKUX 3a]1ay;

e KIaccu(UIUpPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKAY
OPSMBIMU B IPOCTPAHCTBE, MEXKY NMPSIMON U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMU C MHOTOTpaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpuU3Ma, IMHpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kjaccu(uUIUpPOBaTh MHOTOIPAHHHUKH, BEIOMPAs OCHOBaHMS ISl KIacCU(UKAIIH;

e CcBOOOIHO ONEPUPOBATh TOHITHSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;



BBINOJIHATH HapaJljIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (GUTYp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTh CEYEHHS MHOI'OIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJHAThH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUPAMUIA),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JICUCTBUS HaJ BEKTOPAMU;

pemiarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHHW WM HaXOXICHUE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSA H3BECTHBIC METOABl IIPU  PEIICHUHU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOIPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/]a4;

U3BJICKATh, TPEOOPA30BBIBATH M HHTEPIIPETHPOBATH HHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYypax, MPeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATH MIOJIyYEHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATh U aHAIIU3UPOBATh PEaJIbHbIE
CUTyallud, TPUMEHATb M3YyYEHHBIE IMOHATHS B IIPOLIECCE TIOUCKA PEIEHUs
MaTeMaTH4eCKu cHOpMyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
F€OMETPUUECKUX MTOHITHH U TEOPEM, arrapaTa ajlreopsl, peraTb NpakTUYECKUE 3a1a4H,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEJINYUH;

UMETh NPEACTaBIEHUS 00 OCHOBHBIX ATanax pa3BUTHs FEOMETPUM KaK COCTAaBHOW 4acTU
(dyHIaMeHTa pa3BUTUSI TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C IMJIMHAPUIECKOH, KOHMUECKOW U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

ONEepPUPOBATH MOHATHAMMU, CBSI3aHHBIMHM C TE€JaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHHs (LWIMHAP, KOHYC, cdepa U 1map) U 0OBACHATH CIIOCOOBI
HOJIy4EHHUs TeJl BPALCHHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOXKEHHUE CEephI U TUNIOCKOCTH;

BBIYUCIISITh BEITMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPAlICHUS, OOBEMBI U
TUTOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHS, TEOMETPHUECKUX TEN C
npUMEHEeHHEeM (OopMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAaHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK UJIM TEJIO BPAILEHUS;

BBIYUCIISITH COOTHOIICHHUS MEX/y TUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH MOT00HBIX
TelT;

u300pakaTh u3y4yaemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IIPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BPAIICHHUS;

U3BJICKaTh, UHTEPIPETUPOBATD U TPEOOPa30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
TreOMEeTPHYECKUX (PUTYpax, MpeICTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPaMH;



3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOHO OIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBU’KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIONHATh M300pakKeHHUsST MHOTOTPAHHUKOB M Tell BpAIICHUS MPHU MapauieTbHOM
nepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATbHOW CUMMETPHUH, TIPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTDH CEYEHUSI MHOTOIPAHHUKOB U TEJI BpaAIlCHUs: CEUCHUS IIMINH/Ipa (TapajieIbHO
Y IEPIEHAUKYJISIPHO OCH), CEUCHUsI KOHYCa (MapaijieIbHbIe OCHOBAHUIO U MTPOXO/ISIINE
yepes BepIIMHY), CEYCHHUSI 11apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUEHHUI: METOJ[ CJIEIOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH TIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

MPUMEHATh TeOMETpUUYecKre (akTbl g pEHIeHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOM (hopMe;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXKICHUE
F€OMETPUUYECKHUX BEIINYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHUKAIIIOHHBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHATh TOJyYEHHbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHBIC CUTYAIlUHU, IPUMEHSITh U3yUYEHHBIE TTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IMOWCKA pEIIeHUS MaTeMaTHU4ecKu CQOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PEAIbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPUU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATHUN U TEOpeM, almapara anreOpsbl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM IeOMETPUUECKUX BEIHYUNH;
UMETh MPEACTAaBIEHUS 00 OCHOBHBIX dTamax pa3BUTHs FT€OMETPUH KaK COCTaBHOU YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
/i HaumeHoBaHue pa3jiejioB H TeM POrPaMMBbI Beero Konrposbubie B —
padoThI
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g
IIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD NMPSIMBIX U TJIOCKOCTEN B )5
IIPOCTPAHCTBE
5 VYTIIBI U pacCTOSHUS 16 1
6 MHororpanHuku 7 1
7 BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3ie/ioB U TeM JuiekTpoHHbIE (UG POBbIE)
n/n NPOrpamMmbl Bcero Kontponuere o0pa3oBaTejibHbIE PeCYpPChI
padoThI
1 AHaJIMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 |
CHUCTEMaTHU3aIlUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX TEIl
6 JBmxeHus 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 )
CUCTEMaTHU3aIlUs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 102 g

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoimuectBo
Ne Tema ypoka YACOB DJIeKTpOHHbIe U (pPOBbIE
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
| OcHOBHBIE IpaBUIIa U300pAKEHHS HA PUCYHKE INIOCKOCTH, apajlIeIbHBIX |
HPAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[TonsTHS cTepeoMeTpur: TOUKA, NIPsMas, INIOCKOCTb, TPOCTPaHCTBO. OCHOBHBIE
2 IpaBuiia H300pakeHUs Ha PUCYHKE IUIOCKOCTH, MapajlIeJIbHBIX MPSAMBIX 1
(OTpe3KOB), cepeaAHBI OTPE3Ka
3 [HonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U IIIOCKOCTb; |
MOJIYTIPOCTPAHCTBO
4 [TonsiTust: mepecekaronirecs MIOCKOCTH, IEPECEKAIOINECS NIPSAMas U INIOCKOCTb; |
MOJIyTIPOCTPAHCTBO
5 MHororpaHHuKkH, U300pa’keHue MPOCTEUIINX TPOCTPAaHCTBEHHBIX (PUTYP, 1
HECYILECTBYIOLINX 00BEKTOB
6 Pemenue 3ananuii no treme: «MHOrorpaHHUKHU, 300pakeHNE IPOCTEHIINX |
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINUX O0BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX 1
8 Pemenue 3ananuii mo teme: «AKCHOMBI CTEPEOMETPUH U TIEPBbBIE CIECACTBUS U3 1
HUX»
9 AKCHOMBI CTEPEOMETPHH U TIepBbIe clieACTBUS U3 HUX. CrocoObI 3a1aHus 1
IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHHUS MPSIMBIX U MJIOCKOCTEN
N3obpakenue ceueHuit nmupaMmuisl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOJIAT Yepe3
10 ux péopa. M3o0paxeHue nepeceyeHus Moay4eHHbIX TIOCKOCTEH. 1

PackpammrBanue NOCTPOCHHBIX CEYCHUHN PA3HBIMU LIBETaMU




Pemenue 3ananunii no teme: «M300pakenue ceueHui nupaMusl, Kyoa u
IPU3MBI, KOTOPbIE MPOXOAAT Yepe3 ux péopa. M300paxxeHue nepeceyeHus

11 . 9
IIOJIyYEHHBIX IUIOCKOCTEN. PackpalirBanyue NOCTPOEHHBIX CEYEHUN pa3HbIMU
LIBETaMU»

Pemenue 3ananmii no teme: «M3o0pakeHne ceueHU mupamMuabl, Kyoa u

12 IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa. M300paxxkeHnue nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEH. PackpalirBanne NOCTPOCHHBIX CEYEHUN Pa3HbIMU
LIBETAMU
Pemenue 3amanuii no teme: «M300paxkeHne ceueHU MupaMuabl, Kydoa u

13 IPU3MBbI, KOTOPbIE MIPOXOAAT yepe3 ux péopa. M3o00paxenue nepeceyeHus
IIOJIy4EHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOCHHBIX CEYEHUIN PA3HBIMU
LIBETaMU»

14 Merto clie1oB /i IOCTPOEHHS CEYEH M

15 Pemenue 3anannii no teme: «MeToJ CII€0B JUIsl IOCTPOEHUS CEUECHUM.
CBolicTBa nIepece4eHN MPSIMBIX U MIJIOCKOCTEN

16 Pewenne 3aganuii no reme: «MeTo Cle0B U IOCTPOCHUS CEYCHUM.
CBolicTBa Iepece4eHni MPSIMbIX U MJIOCKOCTEN

17 [TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam Ha péOpax. CoznaHue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 11aroB IOCTPOCHMUSI

18 [TocTpoenue ceuenuii B nupamuie, Kyoe rno TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3aIUCh 111aroB MOCTPOCHMUSI

19 [TocTpoenue ceuenumii B nmupamuie, Kyoe no TpéM Toukam Ha péOpax. CoznaHue
BBIHOCHBIX YEpPTEKEN U 3aIIUCh I11aroB IOCTPOCHMSI

20 [Toctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB MOCTPOCHUS

21 [ToBTOpenue nuanumerpuu: Teopema o MponoOpHHOHATBHBIX OTpe3kax. [lomobue
TPEYTrOJIbHUKOB

29 IToBTrOopenue mannmerpun: Teopema Menenas. PacueTsl B ceueHMsaX Ha
BBIHOCHBIX 4YepTexax. Mcropust pa3BUTHS IIIAHUMETPUH U CTEPEOMETPUN

23 KonTtponbnast padora "Akcuomsl ctepeomerpun. Ceuenuns"




Bzanmuoe PACIIOIOKCHHUEC IIPAMBIX B ITPOCTPAHCTBE. CerH_II/IBaIOH_[I/IeCH

24 npsimele. [Ipu3Haku ckpemuBaronmxcs npamoix. [lapanienbasie npsiMbie B
IIPOCTPAHCTBE
Teopema o Cyl1eCTBOBAaHUY U €IMHCTBEHHOCTH MPSIMOM MapajuieibHON JaHHON

25 MPSAMOM, MPOXOASIICH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKAILEH Ha TaHHOMN
npsMoil. JleMMa o nepecedeHnH napasuiesIbHbIX NPSAMbIX TUIOCKOCTBIO

26 [TapannenbHOCTb TpeX MpsiMbIX. TeopeMa o TpEX napaieabHbIX MPSMBIX.
TeopeMa 0 CKpenIMBarOIMUXCs MPSMbIX

7 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOIO
NpOeKTHpOBaHus. M300pakeHne pa3HbIX GUTyp B MapauIeIbHON MPOSKIINU

)3 LlenTpanbHas NPOEKLMsA. YTOJI C COHAIIPABICHHBIMU CTOPOHAMH. YTOJI MEXY
MPSIMBIMU

29 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIOI0KEHUEM
MPSIMBIX B POCTPAHCTBE
[TonsTHA: mapaJyIeTbHOCTh NPSAMOM U IJIOCKOCTH B IpOCcTpaHcTBe. [Ipru3Hak

30 napajuIeIbHOCTH MPSIMON U TIocKocTH. CBOKCTBA apasuIeIbHOCTU MPSIMON U
IIJIOCKOCTH

31 ['eomeTpryeckue 3aaun Ha BBIYMCIIEHUE U I0KA3aTENbCTBO, CBA3AHHBIE C
MapajyIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE

1 [TocTpoenue ceueHust, MPOXOIALIETO YEPE3 NaHHYIO NPAMYIO Ha YEPTEKE U
MapaJuIeJIbHOTO APYroy npsMoil. Pac4€r oTHOIIEHNIT

13 [TapannenpHas IpoeKLus, IPUMEHEHUE AJIsl IOCTPOEHUs ceueHui Kyda u
napasuienenunena. CBoMcTBa napajuiesienuneaa u mpu3Mbl

34 [TapannensHble miockocTu. [Ipu3Haku napanienbHOCTH IBYX IIOCKOCTEN

35 TeopeMa 0 mapayIeNnbHOCTH U €IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAIIECH uepes
TOYKY, HE MPUHAJUICKALLYIO JAaHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBolicTBa mapauiesIbHBIX INIOCKOCTEH: 0 MapajuieIbHOCTH MPSIMBIX MEPECCYEHUS

IIpU MepEeCcCeUeHUH IBYX MapaljieNIbHbIX MJI0CKOCTEHN TpeTheit




Pemenue 3amanuii mo teme: «CBONCTBA MapajlieIbHbBIX INTIOCKOCTEH: 00

37 OTpe3Kax NapajuleIbHbIX NPSAMBIX, 3aKJIFOUEHHBIX MEKY MapajlieIbHBIMU 1
IUIOCKOCTSIMH; O IEPECEUEHUH MTPSIMON € ABYMS NTapaJlIeIbHBIMU IIJIOCKOCTAMU»

38 [ToBTopenue: Teopema Iludaropa Ha maockocTr 1

39 [ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPSMOYTOJIHHOTO MapaJlIe/ICIIUIIe /1A 1

41 Boruncnenue 1iauH OTpEe3KOB B KyOe U IPSIMOYTOJIbHOM Mapalieenunene 1

4 [lepneHauKyISPHOCTD NPSAMOM U INIOCKOCTHU. [Ipu3HaK nepneHauKyIspHOCTH 1
PsIMOM M MJIOCKOCTH

43 Pemenne 3aganuit no teme: «llepneHAMKYIApHOCTD IPSAMOM U INIOCKOCTH. 1
[Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U MJIOCKOCTH

44 Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOIAILIEH Yyepes |
TOUYKY IIPOCTPAHCTBA U MEPIEHANKYISIPHON K MIIOCKOCTH

45 [T10CKOCTH M IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAaX 1

46 Pemenue 3anannii no teme: «IInockocTu U nepneHANKYISPHBIE UM NPSMBIE B 1
MHOTOTPaHHUKAX»

47 [Tepnienqukynsap u HaxioHHas. [locTpoeHue nepneHInKyIspa U3 TOUKH Ha |
IPSIMYIO

43 Pemenue 3aganuii no teme: «llepnenaukynsap u HakinoHHas. [loctpoenue |
NEPIEHIUKYIIApA U3 TOUKU HA TIPAMYIO»

49 Teopema o Tpéx nepneHAUKYIspax (mpsMas u odpaTHas) 1

50 Pemenue 3ananuii no teme: «Teopema o Tpéx nepneHAUKyAApax (MpsiMas 1 |
oOpatHasi)»

51 VYros Mexay CKpemrBatoIMMUCS MPSIMBIMU 1

50 [Tonck neprneHuKyIIpHBIX NPSMBIX C TOMOILIBIO EPIEHAUKYIISIPHBIX |
IJIOCKOCTEHN

53 OpToroHajibHOE TPOCKTUPOBAHUE 1




[Toctpoenue ceueHuii Kyda, MpU3MBbL, TPABHILHON MUPAMUIBI C IIOMOIIBIO

>4 OPTOTOHAJILHON IIPOEKIIUU

55 [Toctpoenne cevquHﬁ Ky0a, IPU3MBbl, IPAaBUIbHOW MUPAMU/IbI C IOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEBHO IJIOCKOCTH. [limockocTn cummeTpuii
B MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHIuKyJIIpHOCTH IPSIMON U TNIOCKOCTH KaK CIIEACTBHE
CUMMETpUU

58 [TpaBriIbHBIE MHOTOIpaHHUKH. Pacd€T paccTosHUI OT TOYKHU A0 IVIOCKOCTH

59 Pemenne 3apanuit no teme: «lIpaBunbHple MHOrorpanHuky. Pacuér paccrosHuit
OT TOYKH JI0 INIOCKOCTH»

60 Crioco0Obl OIIyCTUTh MEPIIEHAUKYIIAPbl: CAMMETpPHUS, CIIBUT TOUKHU IO
napasuieibHON psMoi

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PacCTOSHUI

2 KonrtponbHas padora "B3anMHoe pacroyiokeHre NpsMbIX U MJI0CKOCTEN B
npoctpaHcTae”

63 [ToBTOpEHME: Yron Mexay NpsAMbIMHU Ha IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMAa KOCUHYCOB

64 [ToBTOpEHUE: Yyroy MeXay CKpPEIUBAOIUMUCS NIPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTpuueckne METObI BBIYUCIEHUS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHUKaX

66 JByrpanHsIii yrosn. CBOMCTBO JINHEWHBIX YIVIOB IBYTPAHHOIO yIJla

67 [lepnenaukynsipHble niaockocTu. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX
IUIOCKOCTEN

68 [Ipu3Hak nepneHauKyJIpHOCTH IIJIOCKOCTEH; TEOpEMaA O MPSMOM NIEPECEUCHUS

JBYX INIOCKOCTEHN NEPIEHANKYIIPHBIX TPEThEH INIOCKOCTH




[TpstmoyronbHbBIN Napaienenumnes; Ky0; n3MepeHus, CBOMCTBA IPSIMOYTOJILHOTO

69 1
napajuiesenumneia

70 Teopema 0 AMaroHaJIv NPsIMOYTOJILHOIO MapajijieNienueaa U CIeACTBUE U3 HeE 1

71 CrepeoMeTpHuuecKre U NPUKIIAIHBIE 3a]]a4l, CBA3aHHbIE CO B3aUMHBIM 1
PacroI0KEHUEM MPSAMBIX U INIOCKOCTH

7 [ToBTOpEHME: CKpEMUBAIOLIUECS NIPSMBIE, TapPAJUIEIbHBIE IIJIOCKOCTH B 1
CTaHapTHBIX MHOIOIPaHHUKAX

73 [Tapa napaienbHbIX IJIOCKOCTEN Ha CKPEILIMBAIOIIMXCS IPSIMBIX, PACCTOSIHUE |
MEXy CKPELIUBAIOIUMUCS IPSAMBIMH B IIPOCTBIX CUTYALHUAX

74 PaccrostHie oT TOUKM 10 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM J10 MJIOCKOCTU 1

75 Boruncnenue paccTOSHUNA MEXy CKPELMBAIOIIMMUCS IPSAMBIMH C ITIOMOILBIO 1
NEPIEHIUKYIJIIPHON IIJIOCKOCTH

76 TpéxrpaHHblii yroJ, HEpaBEHCTBA JJIsl TpeXTpaHHbIX yrioB. Teopema [udaropa, |
TEOPEMBbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yria

77 OneMeHTHl chepruuecKoil reoOMeTpUn: reoIe3nUecKre JIMHUM Ha 3emiie 1

78 KontponbHas padota "Yrisl u pacctosaus" 1

79 Cucrematu3zanus 3HaHuN "MHOTOTpaHHUK U €T0 3JI€MEHTHI" 1

80 IMupamupa. Buael nupamun. IlpaBunbsHas nupamuna 1

81 [Ipu3ma. IIpsamas u HaknoHHas npusMsl. [IpaBuibHas npusma 1

82 [Ipsimoit mapasuienenumnena, NpSMOYTOJIbHBINA Mapasiesnenunes, Kyo 1

83 Brinykiieie MHOrorpanHuku. Teopema Diinepa 1

24 Beinykinbie MHOrorpanauku. Teopema Oinepa. [IpaBuibHble U 1
MOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU

85 KonTponbhas padorta "MHororpanHHuku" 1

86 [lonsiTHE BEKTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1

87 Cymma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1




89 [IpaBuno napasmienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

01 Pasnosxenue BekTopa o 6azucy TpéX BEKTOPOB, HE JIeXKAIIUX B OJHOU 1
IIJIOCKOCTH

92 CkansipHO€ NpOU3BEICHUE 1

93 Boruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 Pemenue 3aganuii no teme: «lIpocreiiiime 3a1a4u ¢ BEKTOPAMM 1

96 Pewenue 3aganuii no teme: «lIpocrelimume 3a1auu ¢ BEKTOpaMu» 1

97 Pemenue 3aganuii no teme: «lIpocreimme 3a1aun ¢ BEKTOPaMM» 1

08 [ToBTOpEHUE. AKCI/IOI\{LI CTEpeOMEeTpuH U ux cieacTBus. [lapamiensHOCTh 1
MPSIMBIX U TIJIOCKOCTEH

99 [ToBTOpEHwMeE. HepneHimenﬂpHOCTb 1
NPSIMBIX U MIJIOCKOCTEH

100 HToroBas KOHTpOJIbHAsA paboTa 1

101 Hroroas kouTpoapHas pabora 1

102 [MoeTopenne. Muororpanauku. [Tnomaan 60KOBBIX TOBEPXHOCTEH MPU3MBI H 1
nupamMuabl

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KJIACC

DJIeKTpOoHHbIe HU(pPOBbIE

'N;') Tema ypoka KoanuectBo o0pa3oBaTe/bHbIE PeCypChl
i 4acoB
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha MIIOCKOCTH U B MPOCTpPaHCTBE" 1
2 [ToBTOpenue Tems! "CkansgpHoe pou3BeAeHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Bpruncienne yriia Mexxay BEKTOpaMHu B IpOCTpaHCTBE" 1
4 [ToBTOpEeHUE TeMBbI "YpaBHEHHE MIPSIMON, IPOXOASILEH Yepe3 ABE TOUKHU" 1
5 VYpaBHEHUE JIOCKOCTH, HOPMaJilb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1
6 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
7 BekTopHoe npousseneHne 1
8 JInneliHbIe HEPABEHCTBA, JINHEWHOE ITPOrpaMMHUPOBaHUE 1
9 JIuneiHble HEPAaBEHCTBA, JINHEWHOE TPOTrPAMMHUPOBAHHE 1
10 AHanmMTUYECKHE METObI pacdyéTa yriia MeK1y NpsMbIMA B MHOIOTPaHHUKAX 1
1 AHanuTHuecKne METO/bI pacuéra yrila MeX1y INIOCKOCTSMH B |
MHOTOTpaHHUKAX
12 dopmysa pacCTOSHHS OT TOUKH 10 IUNIOCKOCTU B KOOPAMHATAX 1
13 HaxoxaeHnue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1
14 HaxoxzaeHne paccTosHUI OT TOYKH 0 TUIOCKOCTH B NIPaBUIJIBHON MUPaMULE 1
15 KonTponbhas pabota "Ananuruyeckas reometpus” 1
16 CeueHurst MHOTOTPAaHHUKOB: CTaH/IapTHbIE MHOTOTPAHHUKH 1
17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIE0B 1
13 CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE TNIOCKOCTH, IEPECEUEHMSI IPSMBIX U |
IIJIOCKOCTEN
19 [TapautenpHbIe IPSMBIC U IITIOCKOCTH: NAPAJIJICIIbHBIE CEYCHUS 1




20

[TapannenpHblie MPSMBIEC U TUIOCKOCTH: pacY€T OTHOLICHUIA

HapaJIJIeHBHBIG MMPAMBIC U TINIOCKOCTHU: YIJIbI MCIKAY CKPCIIUBAIOIIUMUCH

21
MPSIMBIMU

” [lepnenqukynsipHble TPSIMbIE U TNIOCKOCTHU: CTAaHJAPTHBIC APl
MEePIEHUKYIISIPHBIX TUIOCKOCTEN U MPSMBIX, CHMMETPUU MHOTOIPAHHUKOB

3 [lepnieniuKynspHBIE MPSIMbIE U TUIOCKOCTH: TEOPEMa O Tpex
MePIEeHIUKYIIApaxX

24 [lepnenqukynsipHbIC IPSMBIE U TNIOCKOCTH: BBIYUCIICHHS JJIMH B
MHOTOTpaHHUKAX

)5 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JJIS TUTOIIAICH,
COOOpaKCHHSI TOA00MS

26 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI IS TIOIIACH,
COOOpaKEeHHS TIOIO0MS

7 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJILHUKOB, (DOPMYITBI JJISI TUTOIIAICH,
CO00pakeHUsI MOA00HS

73 [lmomaam ceyeHnii MHOTOTPaHHUKOB: TUIOMIAM TOBEPXHOCTEN, pa3pe3aHust
Ha 9acTH, COOOpaXeHus MoA00us

29 [Inomanu cedeHnt MHOTOIPaHHHUKOB: TIJIOIIAIU TOBEPXHOCTEH, pa3pe3aHust
Ha YacTu, COOOpakeHUs MoA00us

30 KonTponbhas padota "[loBTOpeHNE: MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

31 O065BEM Tena. O0BeM IPSIMOYTOJILHOTO MapajlieenuIe/1a

32 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaJpaType Kyda; 0 TPUCEKIIUH yTIia

3 CrepeoMeTpuuecKre 3aJjauu, CBA3aHHbIE ¢ 00BEMOM MPSMOYTOJIBHOTO
napajuiefienuneaa

34 [TpuknanHblie 3a1a4u, CBSI3aHHBIC C BBIYUCICHHEM 00BhEMA MPSMOYTOJIBHOTO

mapajijiejacnuicaa




35 O06BEM IPSIMOI TPU3MBI 1

36 CrepeoMeTpHuuecKre 3a]a9, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB TIPSIMOK |
MIPU3MBI

37 [TpuknaaHblie 3a7a4u, CBA3aHHbBIE C 00bEMOM PSIMOU MPU3MBI 1

18 Brruncnenmne o6bEMOB Tell ¢ TOMOIIBIO OfpeieEHHOro nHTerpana. Oobém |
HAKJIOHHOU MPU3MBbI

39 Brrauciienne 00EMOB Tell ¢ MOMOIIBIO ONpeAeaEHHOTO HHTerpaia. O0bpEM |
TUPAMUIBI

40 ®dopmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIUM !
yIJIoM

Al ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIUM |
yTI0M

42 CrepeomeTpruueckue 3a1aun, CBsI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MTPU3MBI 1

43 CrepeoMeTpHUyecKHe 3a1auu, CBI3aHHbIE ¢ 00bEMaMH MUPAMUIbI 1

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM |
HAaKJIOHHOM IPU3MBbI

45 [Ipuknagueie 3agaun o Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM |
MTUPAMUIBI

46 [Tpumenenne 00bEMOB. Bbruncienne paccTosiHUS 1O TUIOCKOCTH 1

47 Kontponbras padora "O0BsEM MHOTOrpaHHHUKA" 1

43 [unuuapuyeckas TOBEPXHOCTh, 00pa3yrolie HMIMHIPUIECKON 1
MIOBEPXHOCTU

49 Humnap. [psimoit kpyrooit munuHAp. [nomans moBepXHOCTH HUIMHIPA 1

50 Konnueckas moBepxHOCTh, 00pa3yrome KOHnUecKoi mosepxnoctu. Konyc 1

51 CedeHue KOHyca IIOCKOCTHIO, MapaJUIETIbHON INIOCKOCTH OCHOBAHHUS 1

52 VYceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 1




54 [Tnomaas 60KOBOI MOBEPXHOCTH M IOJTHOM MMOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpuuecKre 3aJjaur Ha J10Ka3aTeIbCTBO U BBIUUCIICHUE, |
IIOCTPOCHUEM CEUEHHMH INHAPA, KOHYyca

56 CrepeoMeTpuuecKre 3aJjaun Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE, 1
IIOCTPOCHHUEM CEUYEHUN LWINHIPA, KOHYCa

57 [IpuknagHeie 3a/1a4, CBI3aHHBIE C IUIUHIPOM 1

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C LIHMJIMHIAPOM 1

59 Cdepa u map 1

60 Iepeceuenue cheps! u mapa ¢ miockocTeio. Kacanue mapa u chepst |
IJI0CKOCThIO. By u n3o0paxenue mapa

61 Iepeceuenue chepsl u mapa ¢ miockocTsio. Kacanue mapa u chepst |
IJI0CKOCThIO. By u n3o0paxenue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit 1

63 Cummetpus cdepsl U mapa 1

64 CrepeoMeTpHuuecKre 3ajaui Ha 10Ka3aTeIbCTBO U BBIUNCIICHHUE, CBA3AHHBIE 1
co cdepoii u mapom, NOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

65 CrepeoMeTpuyecKre 3aJjaur Ha JI0Ka3aTeIbCTBO U BBIUMCIIEHHUE, CBA3AHHbIE |
co cdepoii u mapom, NOCTPOSHUEM UX CEUEHHH MIOCKOCTBIO

66 [IpuknanHele 3a1a4um, cBsi3aHHBIE CO c(epoi U IapoM 1

67 IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, BBIYMCIEHHS B OKPYKHOCTH, |
CTaHJapTHBIE 1101005

68 Paznuynble KOMOMHALIMY TeJl BpallleHUsI U MHOTOTPAaHHUKOB 1

69 3anauu o teme ""Tena ¥ MOBEPXHOCTH BpalleHUs" 1

70 3anaun o Teme "Tena M MOBEPXHOCTH BpallleHUs" 1

71 KonrtponbHast pabota "Tena 1 moBepXHOCTH BpameHus" 1

72 06bem mumuHapa. Teopema 06 00bEME MPAMOTO MIJIUHIIPA 1




Brruucnenune o0bEMOB Te ¢ MOMOIIIBIO onpeeIEHHOro HHTerpaia. Oobém

73
KOHYyca

74 [Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C BBIYMCICHUEM 00bEMOB LIMIMHIPA,
KOHyca

76 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI M TUIONIAIN TTOBEPXHOCTEH Te"
O0BEéM mapa u mapoBoro cekropa. Teopema 06 06bEme mapa. [Tnomanp

77 chepsl. CTepeoMeTprudecKue 3aa9u, CBI3aHHBIC ¢ BEIYUCICHHEM 00bEMOB
11apa, 1apoBOro CErMEeHTa U IIapOBOTO CEKTOpa
[Tpuknagneie 3amaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa U

78 iomaabio cepbl. COOTHOMICHHS MEXTY TUIOIIAIMHU TIOBEPXHOCTEH U
00bEMaMU MOT0OHBIX TET
ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne 06bEma npu 1no1oouu.

79 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB Tell U
IJTONIAZEN MTOBEPXHOCTEN

80 KonrtponbHas padora "[10111a11 MOBEpXHOCTH U 00BEMBI KPYTJIBIX TET"

31 JBuxenus npocrpancTsa. OtoOpaskeHus. J|BUKeHUs: U paBEeHCTBO QUTYP.
OO01mue cBOMCTBA IBMKEHUN

%) Bunsl iBMKeHMI: mapaniienbHbli IepeHoc, HCHT?aHBHaH CUMMETpHUS,
3epKajibHasi CAMMETPUS, [IOBOPOT BOKPYT MPSIMOM

83 [TpeobpazoBanus noxoowus. [Ipsmas u chepa Ditnepa

84 ['eomeTprueckue 3a1aun Ha IPUMEHEHNE JBUKEHUS

85 KonrtponsHas padora "Bekrops! B mpocTpaHcTse"
O6o61matomiee nopropenue 11 nonsituii u MmeTo 0B Kypca reomerpuu 10-11

86 KJIACCOB, cucTeMarn3anus 3Hanuil: "[lapamienbHOCTh NPAMBIX U IIJIOCKOCTEN
B MpocTpaHcTre"

87 O6o6maromiee nosTopenue 11 mousaTuit u MeToaoB Kypca reomerpun 10—11

KJIaCCOB, cCUCTEeMaTu3anus 3HaHui: "BexTopsl B mpocTpancTse"




O6o6maromee moropenue 11 moHsaTuit u MeToaoB Kypca reometpun 10—11

88 KJIaCCOB, cUCTeMaTtu3alus 3Hanuii: "BexTopsl B mpocTpancTse”

29 O6o6maromee moropenue 11 moHsaTuit u MeToa0B Kypca reometpun 10—11
KJIACCOB, cCUCTeMaTu3alus 3Hanuii: "O0beM MHOTOrpaHHHKA"

90 O6o6maromee nosTopenue 11 mousruit u MeTomoB Kypca reomerpun 10—11
KJIaCCOB, cucTeMaru3anus 3Hanuii: "O0beM MHOTOrpaHHUKa"
O6o6matomee nopropenue 11 nonsruii u metonoB kypca reomerpun 10-11

91 KJIaCCOB, cucTemarusanus 3Hanuil: "[1nomany nopepxHocTu U 00BEMBI
KpyIribIX Ten"

O6o6matomee nopropenue 11 nonsruii u metonoB kypca reomerpun 10-11

92 KJIACCOB, CUCTeMaTh3aIus 3Hanui: "[1o1mmanym moBepXHOCTH U 00BEMBI
KpyrJbix Ten"

93 HToroBast KOHTpOJIbHASA paboTa

94 HToroBasi KOHTpOJIbHASA paboTa

95 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN

96 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 WcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX WHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT UM




102 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ pOJib B Pa3BUTUU

COBPCMCHHBIX NHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOT I

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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