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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUs AUCLHUILUIMH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTHYECKOE MBILUICHUE,
dopmupyemMoe TmpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LENOYKHU JIOTMYECKUX YTBEPKICHHMU IIpU PELICHUH
FEOMETPUYECKHUX 3aJa4, YMEHUE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TMporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriayOJEHHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEH, OOydYaroluXcs IpU H3YyYEHUHM T'€OMETPHM, Kak
cocTaBJIAIOLIEH mpeaMmeTHO obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieyeHue
BO3MOXXHOCTH TPUOOpETEHHs] M UCIOJIb30BaHUS 0ojiee TIIyOOKHX T'€OMETPUYECKUX 3HAHWHA H
NeHCTBUH, CeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MpOo(heCcCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 ypOBHS, SIBJISIFOTCSI:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOM KYJIbTYPHI U (POPMHUPOBAHKE
OCO3HAHHU B3aMMOCBSA3U FT€OMETPUH C OKPYKAIOLIUM MHPOM,;

¢dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTE€MaTUYECKUX MOJIEIAX, TO3BOJISAIOIINX OIMCHIBATh U N3Y4YaTh Pa3HbIC SIBJICHUSA OKPYKAIOLIErO
MUpa, 3HAHKE MMOHATUHHOTO arnmapara 1o pasaeny «CtepeoMeTpus yueOHOTO Kypca TeOMETPHH;

(dbopMHpOBaHHE YMEHHMS BIaJIeTh OCHOBHBIMH IOHITHUSAMU O IPOCTPAHCTBEHHBIX (GUTypax U
UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMys] M YMEHHME HMX NPUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKax, MOAENAX M B PEaJbHOM MHpE
MHOTOI'PAHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKHE MOJIEIH;

dbopmupoBaHue IIOHUMAaHUs BO3MOYKHOCTH AKCHOMAaTH4YECKOI0 IIOCTPOEHUS
MaTeMaTHYeCKUX TeopHil, (GopMupoBaHHE MOHUMAHHS POJIM AKCMOMATHUKM IPH IPOBEICHUU
pacCyXIeHHUI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM JI0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHU HX MPUMEHATh, MPOBOJUTH [JOKA3aTCIIbHBIE PACCYKIECHHS B XOJ€ PEIICHUS
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM CoJiepXKaHueM, (OpMHUpPOBaHUE
IPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHHUM U POJIM AaKCUOMATHKH B IIPOBEACHUU JETYKTUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYaJlbHBIX M TBOPYECKHX CIIOCOOHOCTEMN
o0yyaroImuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEOBAaTENbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUIECHHUS, THTEPECA K N3yUYEHUIO T€OMETPHH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHbIX CHUTYyalMsIX W TpU HU3YYEHUM JPYTMX Y4YeOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyalud, HCCIEAOBAHUS
MIOCTPOEHHBIX MOJENEN, HHTEPIIPETALlMN OJYYEHHBIX PE3YJIBTATOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «['eomerpus» B 10—11 kimaccax
aBisitoTes: «[IpsiMble M TIIOCKOCTH B MPOCTpPAaHCTBE», « MHOrorpaHHukW», «Tema BpaleHus»,
«BeKTopbI 1 KOOPAUHATHI B POCTPAHCTBEY, «J{BIXKEHHS B TPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO tpeboBaHHE «YyMETh ONEPUPOBATH IOHATHIMI,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JOTMUECKHX YMEHHUH
pacripeniessieTcsi He TOJIBKO 10 COJIepKAaTeIbHBIM JIMHUAM, HO U 110 rojaM ooyuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaMm ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TaKKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCaM 00y4arolrecs 00palainch HEOJHOKPATHO. JTO
MO3BOJISIET ~ OPraHW30BaTh  OBJIAJCHHWE T€OMETPHUUECKUMH TOHATHUSAMH M HaBBIKAMHU
MOCIIEA0BATENbHO U IMOCTYIATENbHO, C COONIOJICHUEM IMPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX PEICTaBICHUN 00yUarOINXCsl, pacIIupsis
U yriy0ouiss e€, o0pasys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EeHUIO TEOMETPUHU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3marh ycnoBus i nuddepeHnmanyu  00ydeHHs, MTOCTPOSHUS HHAWBHYaTbHBIX
o0pa3oBaTeNbHBIX MporpammMm, oOecrneyuTh yriayOJa€HHOEe H3yuyeHHE TeOMETPUHM  Kak
cocrasJsitolleil yueOHoro npeamera «Maremarukay;

HOJATOTOBUTH OOYYAIOMIMXCS K IMPOJOJDKCHUI0 M3YYCHHS MATEMAaTHKH C Y4ETOM BBIOOpA
Oynywmeit mpodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXKIY OOIMM U MpodecCHOHATbHBIM
o0OpazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriayO0in€HHOM ypoBHe oTBoAUTCs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuu. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBo. [ToHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosokeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBarOmuxcs npsaMbiX. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTb TPEX
OPSAMBIX, APAJLIEIBHOCTh NPAMOM M IIOckocTH. [lapamiensHOe UM LEHTPAIBHOE
NPOCKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakeHue Guryp B napamiesbHON NPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy IpPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOICTBa napaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYISIPHOCTh  NPSMOM M IUIOCKOCTH:  IEPIEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUIeIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYJIIPHON TUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. llepneHAMKyIsp W HAKJIOHHBIE: PAacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[lepnieHAUKYISIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIEHANKYIISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

Yrael B IPOCTPAHCTBE: YO MEXAY MPSIMOM U IJIOCKOCTBIO, JBYTPAHHBIN YroJl, IMHEHHBINA
yroJl JABYIPaHHOTO yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bubl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHukKa. [Ipusma: N-yroiapHas nmpusma, npsmas
U HakJIOHHas MpuU3Mbl, OOKOBas MW TOJHas TOBEpPXHOCTh npusMbl. [lapamienenunen,
INPSMOYTOJIBHBIA TMapajulesIeNIAIel W €ro cBoWcrBa. KpaTwaiilime moyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TMpaMKia U IPaBUIIbHBIN TeTpasp, KyO. [Ipeacrasnenue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA’AP, JOJEKad P U UKOCAIP.

Beruucrienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHand, yrisl. [lnomans OoxoBoit
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI PU3MBI, IJIOIIA/ b OCHOBAHHI, TeOpeMa 0 GOKOBOI
MOBEPXHOCTU NpsiMOM mpu3Mbl. [lnomaas G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUEHHON TUPaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOTIOTPAaHHUKE: CHMMETpHUS MapajUlesieNuIena, CUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTHBOIIOJIOKHO HAIIPABIICHHbIE BEKTOpBbI. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [lonsaTHe KOMIUIaHapHbIE BEKTOPHI. [IpM3HaK KOMILUIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CA3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI Mexay Bekropamu. CkanspHOe
IIPOU3BEICHNE BEKTOPOB.
11 KUIIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3ytolIre nopepxHocteil. Tena BpalieHus: HTMIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnosoxenue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka umnmuapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIHHOIO
napajuienenunena u ciueactBuss u3 He€. OOBEM NPSMONW U HAKIOHHOM MPU3MBI, LUIUHAPA,
nupamMuabl 1 KoHyca. OO0bEM mapa 1 mapoBOro CerMEHTa.

KoMOuHammu Ten BpameHuss W MHOTOTpaHHUKOB. [Ipu3Ma, BmmcaHHas B LWJIMHIDP,
omucaHHas okoyio ImHApa. [lepeceuenne cdepsbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMHCAHHOTO OKOJIO chepsl, chepbl, BNUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Inomanp MOBEPXHOCTH LWJIMHIpPA, KOHYyca, Iuiomans cdepsl u e€ dacteir. [lomobue B
npoctpancTtBe. OTHomieHWe O00BEMOB, IUIOMIAZE TMOBEPXHOCTEH MOA00HBIX  uryp.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHW MHOTOTPAHHMKOB M TN BpAIICHUS: CEYCHUS LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHs KOHyca (mapajjieibHble OCHOBAaHHUIO M
POXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEH MI0CKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepanuy HaJl BEKTOpaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO yMHOxeHHs. [IpsmoyronpHas cucreMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue BekTopa mo 6a3ucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBU:KEeHNSI B TPOCTPAHCTBE

JBuxenust mpocTpaHcTBa. OtoOpakeHus. JIBwkeHuss M paBeHCTBO ¢uryp. OOmue
CBOICTBa JABIKEHUN. BHIBI ABM)KEHUN: MapalieNbHBI MEPEeHOC, IEHTpalbHAas CHMMETPHS,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT npsiMoil. [Ipeobpa3zoBanus nogodus. [psmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«EOMETPUSI» (YITJYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHET O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAs SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCy>KICHHM, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro obOpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYO0JIt00Us, HHTEpeC K pa3IuuHbIM cepam
pohecCHOHANBFHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  DKOJIOTHYECKOW KYJBTYphl, TOHUMAHWE BIHSHUS COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH Cpeibl, IJITAaHUPOBAHUE IMTOCTYTIKOB M OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYIKAIOIIEH CPEJIbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHd U OOIECTBEHHOW MPAKTHKH, TOHUMAHUE MAaTEMAaTUYECKOH HAayKH Kak cepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTbH OCYILECTBIIATH POCKTHYIO U UCCIIENOBATEIbCKYIO NEATEIbHOCT UHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJIAIT U XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS IOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHHUSAX, TMpeajaraTb KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOIUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

bBa3oBble ucciienoBarejbCKue 1eHCTBUS:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpobieMy, ycCTaHAaBIUBaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 0OOOIIECHUST U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, HCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JIs OTBETAa Ha BONPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIUIO W3 HUCTOYHUKOB PA3JUYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HHPOPMAIMIO PA3THYHBIX BHIOB U (QopMm
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYITMPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHble Y4eOHbIe 1elcTBUSA

OO0wmenne:

BOCHIPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHBMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X071 OOCYX/IEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXICHHUS C CYXICHHSAMH APYTHX YYaCTHHKOB JMANOra, OOHapy>KMBaTh pa3jiniue U CXOJCTBO
NO3HILINH, B KOPPEKTHOU popme (HopMyTupOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIJICHUS C YUIETOM 3aa4 IPE3EHTALUN U 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IMpPH PELICHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa LEJIU U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JESTeNbHOCTH, HaxOAuUTh OIIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI Ipu
pelieHnn ydeOHBIX 3aJady, NPUHUMATh I€JIb COBMECTHOM JESTEIbHOCTH, IUIAHHPOBATH
OpraHu3alMl0 COBMECTHON paboOThI, paclpenensTh BHIbI paboT, JOTrOBapUBAaThCs, O0CYXKAATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B I'PYMNIOBBIX (GopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» ¥ UHBIE), BBITTOJIHATH CBOIO YaCTh paOOTHI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJICHAMHU KOMAaHbl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATbBI

K konuy 10 kiacca oOyyaromuiicss HAy4uTCs:



CBOOOJIHO OIIEpUPOBATh OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUHU NIPH PELICHUU 3a7a4 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IIPUMEHATH aKCUOMBI CTEPEOMETPUM U  CIEACTBUS U3 HHUX IIPU PELICHUHU
TFEOMETPUUYECKUX 3a7ad;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
IIPOCTPAHCTBE, IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
IIPSAIMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOM U IUNIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO pAacMo3HaBaTh OCHOBHBIC BHJbI MHOTOIPAaHHHMKOB (TpU3Ma, MUPaMUAA,
IpSAMOYTOJIbHBIN Napasuienenunesn, Kyo);

KJIaccu(pUIUpPOBaTh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHUS IS KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBITNOJIHATH NapauIeIbHOE, IEHTPAIBHOE U OPTOrOHAIBHOE TPOEKTUPOBaHUE PUTYp Ha
IUIOCKOCTb, BBIOJIHATh N300paXkeHUs (PUryp Ha IIIOCKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHH3Y;
BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (NMpu3Ma, MOHUpaMuja),
F€OMETPUUECKUX TeJl C IPUMEHEHUEM (OpMYJI;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUS HaJl BEKTOPaMU;

pemaTh 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHHH WM HaXOXIACHHUE
F€OMETPUYECKUX  BEJIIMYMH, [PUMEHSS W3BECTHbIE METOABl IIPU  PEIICHUU
MaTE€MaTUYECKHUX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHATH MIPOCTEHIINE TPOIrPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a7aY;

U3BJIEKaTh, IPEOOPa30BBIBATh M MHTEPIIPETHPOBATH MHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATH MIOJIyYE€HHBIE 3HAHNS Ha IPAKTUKE: CPABHUBATh U aHAIIM3UPOBATh pPEaJIbHbIE
CUTyallud, TPUMEHATh W3yYEHHBIE TOHATHS B IPOLECCE IIOMCKA PELIEHUS
MaTeMaTH4ecKu c(hOopMyTUPOBaHHON NMpoOIeMbl, MOJETUPOBaTh pealbHble CUTyalluu
Ha S3bIKE TIE€OMETPHM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX MTOHITHH U TEOPEM, arrapaTa alireopsl, pearh NpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXO0XKIECHUEM I'€OMETPUUECKUX BEIIMYNH;

UMETb NPEACTaBICHUs 00 OCHOBHBIX ATAlax pa3BUTHs F€OMETPHH KaK COCTaBHON YacTH
(dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konuy 11 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO ONEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C HWJIMHJIPUYECKON, KOHUYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI MOTyUEHUS;

ONEepUpPOBaTh MOHATUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;



pacrmo3HaBaTh Teja BpaieHus (IMIMHIP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCu(UIMPOBATh B3aUMHOE PACIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI JIEMEHTOB MHOTOIPAaHHUKOB W TeNl BpallleHus, O00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAIICHMS, TEOMETPUUECKUX Tell C
npuMeHeHueM (HopMyII;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIHMCAHHBINA B chepy W OMHCAHHBIA OKOJIO C]ephl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUKCIISITH COOTHOIICHHS MEXAY IUIOUIaIIMU MOBEpXHOCTEH U 00BEMaMU MOJOOHBIX
TEI;

n300paxarb H3y4yaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKU U3
PHCYHKOB ITPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ
BpallleHUs;

U3BJIEKATh, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OIEPAllMK HaJ BEKTOPaMHU;

3aJaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOIl cUcTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY MPSMBIMH U
IUTOCKOCTSIMHM, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOJHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBUYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOIICTBa IBUYKEHUI;

BBIMOJHATh M300paKeHUsT MHOTOTPAHHUKOB M TEN BpallleHUs NP MapajljieIbHOM
nepeHoce, EeHTPaIbHONH CUMMETPUH, 3€pPKaJIbHOW CUMMETPHHM, MIPU MOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEUYCHHSI MHOTOTPAaHHHKOB U TEJI BPAILIEHHsI: CEUCHUS IMIMH/PA (TTapajuieIbHO
U TIEPIICHIUKYJIISIPHO OCH), CEUEHUS KOHYca (TapasuiebHbIe OCHOBAaHHIO U MIPOXOISIINE
yepes3 BEpIIMHY), CEUSHHUs 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJIelOB, METOJ] BHYTPEHHETrO
POEKTHPOBAHMUS, METO/I TIEPEHOCA CEKYIIEH IITOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKIACHHUS;

NPUMEHSTh TEeOMETpHUYeCKHe (HaKThl IS  PEIIeHHs CTePEOMETPUYECKHX 3ajad,
NPEIONIArafoIIuX HECKOJIBKO IIAaroB PEUICHHUs, €CIIM YCIOBUS NPUMEHEHHS 3aJlaHbl B
SBHOW U HESIBHOU (hopMme;

pewmiath 3aJaud Ha JI0Ka3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXXJICHHE
reOMETPUYECKUX BEIHYHUH;

NPUMEHSTH POrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
PELICHUH CTEePEOMETPUUECKUX 3a/1a4;

OPUMEHATHh TMOJlyuYeHHbIE 3HAHMS Ha TMpaKTHKe: CpPaBHMUBATh, AaHAIM3HPOBATH U
OLIEHUBATh pealbHbIe CUTYalluu, IPUMEHATh U3yYCHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOMCKA pEeLIeHUsT MaTeMaTH4ecKu CQOPMYJIUPOBAHHON MpoOIEMBI,
MOJIEIIMPOBATh pealbHbIE CUTYalluu Ha SI3bIKE TEOMETPUH, HCCIIE0BATh TIOCTPOCHHBIC



MOJIEJIM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, alrmapara anreOpsbl,
pelaTh NpakTUYECKUE 3a/1a4H, CB3aHHBIE C HAXO0XK/IEHUEM F€OMETPUUECKUX BEJIMYUH;

UMETb IPEACTABICHUs 00 OCHOBHBIX ATAIlaX Pa3BUTUSA T€OMETPUU KaK COCTABHOM YacTh
¢dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepnequznnympHocn. HPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vbl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BexTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
O6bEéM MHOTOTpaHHHKA 17 1
Temna BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUeE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE IJIOCKOCTH, MapaijieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS CTEPEOMETPHH: TOYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIC
npaBuiia H300paKCHUS Ha PUCYHKE
IUIOCKOCTH, MapajlIEIbHbIX MPAMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka
[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
MIEPECEKAIOIIUECS MPSMast U TUIOCKOCTH;
MOJYTIPOCTPAHCTBO

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[onsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpanHuKH, H300pakeHHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00bEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
CIICACTBHUA U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CnocoObl 3a1aHus
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o00pakeHne ceueHnid mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanmie moCTPOCHHBIX CEUCHHH
pa3HBIMU [IBETAMH

11

N306paxkenue ceuenuit nupamuibl, kyoda
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHye NOCTPOCHHBIX CEUEHHUH
pa3sHBIMU LIBETaMH

12

N3o06paxkenue ceuenuit nupamuibl, kyoda
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX TJIOCKOCTEH.
PackparmBanyie NoCTPOSHHBIX CEUSHHM
pa3sHBIMU [IBETaMHU

13

N300paxeHune cedeHuit mupamuibl, kyoa
Y [IPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceueHus
HIOJTY4EHHBIX TIOCKOCTEH.




PackpamBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cneoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHril MpsSIMbIX U
IIOCKOCTEH

MeTton ciie1oB U1l IOCTPOEHUS CEUEHUI.

CBoiicTBa IepeceueHuil MpsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX '—IepTe)KeI\/II M 3aII1UCh 111aroB
TIOCTPOCHHSI

[ToBTOpenue mnanumerpun: Teopema o
PONOPLUHUOHATBHBIX 0Tpe3kax. [Tomobue
TPEYroJbHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. MicTopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTpoasHas padora "AKcHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKpemuBaronmxcs
npsaMeix. [lapaiiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema 0 CylieCTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM TIPSIMOM, MPOXOAIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKalIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
NapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex MpsAMBIX. Teopema
0 TPEX MapajuIeNIbHBIX NPAMBIX. Teopema
0 CKpPELIMBAIOLINXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoexTupoBanus. M300pakenne pa3HbIX
¢buryp B napaienbHON NPOEKIUU

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXAY MPSMBIMU

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHEBIC C




pacCIOIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOHN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajIeIbHOCTHU MPSAMON U IIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBIO NMPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

36

[TocTpoeHue ceueHus, TPOXOASILEro
yepes NaHHYI0 MPAMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYyrou npsamoil. Pacuér
OTHOUIEHUI

[TapannensHas TpOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOEHUS ceueHu Ky0Oa u
napayuienenumneaa. CBoncTaa
napajureJienumne/1a U IpU3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MPOXOSIIEH uepe3 TOUKY, HE
MPUHAISKALTYIO JaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

CaolicTBa napauieabHbIX MIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS




MIPU NIEPECEUCHUHU JIBYX MapaLICIbHBIX
MIJIOCKOCTEH TpeThei

37

CBolicTBa napasuieabHbIX MIOCKOCTEMN:
00 oTpe3kax napajuleIbHbIX NPSMBIX,
3aKJIIOUYEHHBIX MEKy NapajlyieIbHbIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMs apaJljIeNIbHbIMU IIOCKOCTSIMU

38

39

[ToBTropenue: Teopema [udaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOILHOTO
napajuiejaenunena

41

42

43

44

Brruncnenue ajiMH OTpe3KOB B Ky0Oe u
IPSMOYTOJIBHOM IapaJuIeyeuIe/ie

IlepneHAUKyYISAPHOCTD NPSAMON U
nockocty. [Ipusnak
NEPIEHAUKYISAPHOCTU IPSIMOMN U
IUIOCKOCTH

IlepneHAUKyYISAPHOCTD NPSAMON U
rockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH

TeopemMa o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, MPOXOAsAIIeit
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH




[IimockocTH U NepHeHIUKYJIPHBIE UM

4 IIPsIMbIE B MHOTOTPaHHHUKaX

46 [InockocTu U nepneHANKYISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[TepieHuKyISp U HAKJIOHHAS.

47 [TocTpoeHne neprneHuKyIsapa u3 TOUKU
Ha MPAMYIO
[TepnieHauKyIsIp U HAKJIOHHAS.

48 [TocTpoeHue nepneHuKyIsapa u3 TOUKU
Ha MPAMYIO

49 TeopeMa 0 TpEX NEPHEHANKYIISIPAX
(mpsimast U oOpartHas)

50 Teopema 0 TpEX NepHeHIUKYIIApaxX
(mpsimast 1 oOpatHas)

51 YTroa Mexkay CKpeIlHuBaroIMMHCS
IPSIMBIMU
[Touck neprneHUKyJIIpHBIX MPSMBIX C

52 MOMOUIbIO EPIIEHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii kyda, MpU3MBI,

54 IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
[Toctpoenue ceueHuit kyoa, MIpU3MBL,

55 IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO

opTor OHaJILHOM MMpOCKINU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCUTEJIBHO II0cKoCTH. [ImockocTu
CUMMETpPUI B MHOTOI'paHHHUKaX

57

58

59

[Ipu3Hak nepnesauKyISIpPHOCTH IPSAMOM
U IUIOCKOCTH KakK CIIEJCTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60

CriocoOb!I OIyCTUTH MEPIIEHAUKYJIISIPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

62

CnBur no HenapajieabHOU MPAMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe

pacIoI0kKEHUE NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yron Mexay NpsMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

64

[ToBTOpEHME: YTOT MEKITY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yIijla MEeXAy MPsSIMBIMU B
MHOTOI'PAHHHUKAX




66

JIByrpansbliii yroj. CBONCTBO JIMHEWHBIX
YTJIOB IBYI'PAHHOTO yrIila

67

68

69

70

IlepnienquKyJIApHBIE INTIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEM

[Tpu3Hak nepreHIuKyJISpHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEHIUKYIJISPHBIX TPEThEH IIOCKOCTH
[IpstMoyTONBHBIN Napasuienenunes; Kyo;
U3MEPEHHs], CBOMCTBA MPSIMOYTOIBEHOTO
napasuieNienumnena

TeopeMa 0 JUaroHaJii npsamMoyroJibHOIo
mapauiCiCuIcaa u CJICACTBUC U3 Heé

71

CrepeomeTpuyuecKue 1 MPUKIIaIHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

73

74

HOBTOpCHI/ICZ CKpCHINBArOIHECSH
MpsaMbIC, TAPAJJICTIBbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MIPSMBIX, PACCTOSTHUE
MEXY CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYaLHsX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brrancnenue paccTosHUN MEX Ty
CKPELIMBAOIIMMHUCS IPSIMBIMHU C




IIOMOILBIO NIEPIECHAUKYJIIPHON
IIJIOCKOCTH

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

77 DIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYEeCKUe JINHUU Ha 3emiie

78 KonTponbhas pabota "Yrisl u
paccrossHus"

79 CucremaTuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

80 [Tupamuga. Buaer nupamun. [IpaBunbsHas
nupamuia

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

82 [Ipssmoit napannenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo

83 Belinykisle MHOrOrpanHuku. Teopema
Ditnepa
Belinykisle MHOrOrpanHuku. Teopema

84 Oiinepa. IIpaBunpHbIE N
IIOJTyTIPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTponbnas padota "MHororpanHuku"

86 [lonsTHE BEKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB




88 PazHoCTh BEKTOPOB 1
89 [IpaBwuiio napannenenurnena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
03 Brrunciienue yriia Mexay BeKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBas KOHTpoOJIbHAsA paboTa 1
101 HToroBast KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KooparHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npocTpaHcTBe"
9 [ToBTOpenue tems! "CkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncinenue yria 1
MEXJly BEKTOpaMH B IpOCTpaHcTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMO, 1
MPOXO/ASIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHEe METO/IbI pacuéTa yria 1

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpIMHATAX

13 Haxoxnenue paccTostHUi OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOU MUPAMU/IS

15 KontponbHas pabora "AHanutuueckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T
CJIEIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TJIOCKOCTH, IepeceyeHuUst
MPSIMBIX U MJIOCKOCTEHN

19 [TapamienbHbIe TIPSIMBIE U TUTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
PSIMBIMU
[TeprieHTUKYISIpHBIC TIPSIMBIC U

29 MJIOCKOCTH: CTaHIaPTHBIC IMaphl

NEePHEHANKYISIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepneniuKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
riomiaiel, cooopakxeHus moaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAHHUKOB"

O61éM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKITHH yTiia




33

CrepeoMeTpuueckre 3aau, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napajuienenunena

35

36

O06BEM psAMON TIPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

37

[puxiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brraucnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

Brruncnenue 06bEMOB Tell € TOMOUIBIO
omnpenenéHHoro uHTerpana. O0bEM
MUPAMU/IBI

dopmyia 00bEMa MUPaMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
O0IIUM YTIJIOM

41

®opmyna 00bEMa MUPaMUAbI.
OTtHomeHne 00BEMOB TTUPAMUT C
OOIIUM YTIIOM

42

43

CrepeoMeTprUUEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HAaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMHUJIBI




[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. BeruncieHue
paccTosiHUS A0 IUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unusapudeckast TOBEPXHOCTb,

48 o0pa3yronue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP.
[Imomaap MOBEpXHOCTH HUAIMHIPA

50 Konuyeckas moBepXHOCTh, 00pa3yroliue
KOHHYECKOU moBepxHocTU. Konyc

51 CeueHue KOHYyca MIIOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommane 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN HWJINH]IPA,
KOHYycCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHI IIMIINHpA,
KOHYyca

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

61

62

63

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
TUTOCKOCTBI0. B 1 m300pakeHue mapa
VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

Cummetpus cdepsl 1 mapa

64

CrepeomeTpryuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYHCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

65

66

CrepeoMeTpHuuecKkue 3a1auu Ha
JIOKA3aTeIbCTBO M BBIYHUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaIleHUS
Y MHOTOIPAaHHUKOB

69 3agauu o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brrurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaau 00OKOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa u MapoBOTO CEKTOpA.

77 Teopema 06 00BEme mrapa. [Tnomans

cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U 1LIapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEX]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IIaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnas padora "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OOmne cBoHCTBa IBUKEHUIN

Buab!l nBrkeHH: TapauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKpYT IPSIMOM

[IpeobpazoBanms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bektops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpuun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O06beM MHOTOrpaHHUKA"

91

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWI1:




"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyrJibix Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HroroBast kKoHTpoJIbHAs paboTa

95

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auuvs 3HaHU

96

97

98

99

100

101

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTepeoMEeTpUH Kak
HaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH Kak
HaYKU U €€ PoJib B Pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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