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HHOACHUTEJBbHAA 3AIIUCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, Tak Kak 00eCreunBaeT BO3MOKHOCTh U3YUECHHUS JUCHUIUINH €CTECTBEHHO-HAYYHOM
HAmmpaBJICHHOCTU W HNPEAMETOB T'YMaHHUTApPHOTO IMKIIA. HOCKOHBKY JJOTUYECKOE€ MHBIIIJICHUEC,
dbopmupyemMoe MNpu M3YyYEHHH OOYYarOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUHU, IpH
JI0Ka3aTelbCTBE TEOPEM M TIOCTPOCHUHU LIEMOYKM JIOTHUECKUX YTBEPKICHUN INPH pPELICHUU
TCOMETPUUCCKHUX 3aaad, YMCHHC BBIABHUIaTb W OIIPOBEPraTtb THUIIOTE3bI HEIIOCPCACTBCHHO
UCHOJB3YIOTCS IPU PELICHUH 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTU (PU3MUECKUX
3ajad.

Ienb ocBoeHMs mporpamMMbl yueOHOro kypca «l'eoMeTpus» Ha yriayOJI€HHOM YpOBHE —
pa3BUTHE HHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYYaIOUIMXCS NPU H3YYEHUM TEeOMETPUH, Kak
cocTaBisifOLIel NpeaMeTHOM obnactu «Marematuka W uH(pOpMaTHKa» 4vepe3 olecredeHue
BO3MOXHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee NIyOOKHX T'€OMETPUUYECKUX 3HAHUN U
JeHCcTBUH, CHeUU(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCHEUIHOrO MpOo(hecCHOHAIHLHOIO
00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMHU 3aa4aMH Kypca T€OMETPUU Ha YIiIyOJIEHHOM YPOBHE, PACHIMPSIOIINMU
Y YCHJIMBAIOLIMHU Kypc 6a30BOT0 YPOBHS, SBIISIOTCS:

pacliupeHue TpEACTaBIEHUs O TEOMETPUM KaK 4YacTh MHUPOBOH KyJIbTypel H
(opMHpOBaHKE OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYIKAIOIIMM MUPOM;

(dbopMHUpOBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (HUIypax Kak O BaKHEUIIHX
MaTeMAaTU4YECKUX MOAENSAX, MO3BOJSIIOIIMX ONMCHIBATH W U3ydyaTb pa3Hble  SBICHMA
OKpY’KaloIIero Mupa, 3HaHHE MOHSATHHHOrO ammapara 1mo pasaeny «CrepeoMeTpus» yueOHOro
Kypca T€OMETPHH;

(opMHpOBaHHE YMEHUS BIJIQJIETh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTYpax
U HUX OCHOBHBIMH CBOWMCTBaMH, 3HaHHE TeopeM, (OopMysl M yMEHHE UX HPUMEHSATb, YMEHHUS
A0Ka3bIBaTbh TCOPCMBbI U HAXOJUTh HCCTAHAAPTHBIC CHOCOOBI PCIICHUA 3aaa4;

(dbopMHpOBaHHE YMEHHUS pAcIO3HAaBaTh Ha 4YepTEekKaxX, MOJCNIAX M B pEAJbHOM MHUDE
MHOTOTPaHHUKH U TeJla BPAIIeHUs, KOHCTPYUPOBATh T€OMETPUUYECKIE MOJIEIIH;

¢bopMHpOBaHHE  TIOHUMAaHMA  BO3MOXKHOCTHM  AKCHMOMAaTH4ECKOIO  IOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (pOopMHUpOBaHUE MOHMMAHUS POJIM AKCMOMATHKH NPHU TPOBEICHUH
pacCyKJIeHU;

(dbopMHpOBaHHE YMEHUsS BIAJECTh METOJAMHU JI0Ka3aTEeJIbCTB M AJITOPUTMOB PpEIICHUS,
YMCHUA HUX NPUMCHATH, MNPOBOAWUTL HOOKA3aTCIBHBIC PACCYXKIACHHA B XOAC PCHICHUA
CTEpEOMETPUYECKHX 3aJad H 3aJad C [PaKTUYECKHM CcoJepkaHueM, (OpPMHpPOBAHUE
NPEICTaBICHU O HEOOXOAUMOCTH JI0Ka3aTeNbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKJICHUM U POJIM aKCUOMATHUKU B ITPOBEACHUU JICTYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPLICHCTBOBAHWE MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIbHOM AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH
MBIINIJICHUS, MHTCPECA K U3YUCHUIO TCOMCTPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU: YMEHUS
pacro3HaBaTh IMPOSBICHUS TE€OMETPHUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHbIX KU3HEHHBIX CUTYalUAX W MPHU U3YyUYEHUU APYTUX yUyeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJENMPOBAaHUS PpEAJbHBIX CHUTyallud, HCCIelOBaHUS
IIOCTPOEHHBIX MOJEJIEH, UHTEPIIPETALUN II0JIyYEHHBIX PE3YyJILTATOB.



OCHOBHBIMHU COJIepKaTeIbHBIMU JUHUSIMU yueOHoro kypca «l'eomerpus» B 10-11
kiaccax sBisitorcsa: «lIpsmble M TJIOCKOCTH B MPOCTpaHCTBE», «MHororpaHHukm», «Tena
BpalieHus», « BEKTOpbl 1 KOOpIMHATHI B IPOCTPAHCTBEY, «/[BI)KEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH MOHITHIMNY,
PENeBAaHTHBIMU T€OMETPHUH Ha YriyonéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIEpKaTENIbHBIM JIMHUSIM Yy4eOHOro Kypca, a (OpMUpOBaHUE JIOTUYECKHX YMEHUUH
pacmpesnensercss HE TOJIbKO IO COJAEp)KATeNbHBIM JIMHUAM, HO M TIO TrojaM OOy4YeHHSs.
CopepxaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM  pE3yJIbTaTaM  OCBOCHUS
®enepanbHON pabouell MporpaMmbl, pacrpeneaéHHbIM M0 rojgaM 00ydeHus, CTPYKTypUPOBaHO
TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMpocaM oOydarommecs
oOpallaguch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MOHATUSIMH M HaBbIKAMHU TIOCJIEJOBATEIbHO M IOCTYMATEIbHO, C COONIOIEHHEM NpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIOYaTh B OOIIyI0 CHCTEMY TI'€OMETPHUYECKHX
MPEACTaBICHUN O0YUYaIOIMIUXCs, paciIupsis U yriayOssisi e€, oOpa3ysl MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[lepexona k M3yYEHUIO TEOMETPUH HA YIIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3aarh ycnoBus nns8 auddepeHumanyu  00ydeHMs, MOCTPOEHHUS WHAMBHIYaJIbHBIX
o0pa3oBaTeNbHBIX MpOTrpamMM, OOeclneduTh YriayOnE€HHOE H3y4YeHHE TeOMETPHUHM  Kak
cocTaBIAOIeH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH O0YYAIOUIMXCA K MPOAOKEHUI0 M3YYEHHS MaTeMaTHKU ¢ y4€TOM BbhIOOpa
Oyaymel mpodeccun, obecrneyrBasi MPEEMCTBEHHOCTh MEXAY OOUIMM U MpOo(heCcCHOHATBHBIM
oOpa3zoBaHuEM.

Ha usydyenue yuebHoro kypca «l'eomerpusi» Ha yriayO0iaéHHOM ypoBHE oTBoautcs 204
yaca: B 10 ximacce — 102 vaca (3 gaca B Hezmento), B 11 kimacce — 102 gaca (3 gaca B Hefielno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATUS CTepeoMeTpuu. Touka, mpsimMasi, JI0CKOCTh, MpocTpaHcTBO. [loHsATHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonokeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIONIUECS, MTapalIeJIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsMbix. [lapannenbHOCTh NPsSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MApPAJUICJIBHBIE IIPSIMbIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NpsIMBIX, MApajUIeIbHOCTh NOpsAMOM M IUIockocTH. [lapamienbHoe W LEHTpaJIbHOE
MIPOEKTHUPOBaHUE, U300paxeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOEKTUPOBAHMS.
N306paxkenue Guryp B mapayiesibHON MPOEKIMU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBe. IlapaiienbHOCTh IUIOCKOCTEN: MapaljiesIbHbIE TUIOCKOCTH,
CBOWCTBA MapalIeNIbHBIX TTocKocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TeTpa’aAp, NapajIesIeNuIe], TIOCTPOCHUE CEYEHU .

[lepneHaUKYISIPHOCT NPSIMOW M IUIOCKOCTH: NEPIEHOUKYJSAPHBIE TpSAMbIE B
IIPOCTPAHCTBE, MpsIMbIE MAPAJUICIIBHBICE U TMEPIEHAMKYJSIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHIUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, TeopemMa O NpSIMOM MepHeHIUKYIIPHOU
m10ckocTd. OpTOroHaabHOE NPOEKTUPOBAaHME. lleprneHauKyissp U HAaKIOHHBIE: PACCTOSHUE OT
TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 MIOCKOCTH, MPOEKIHs (PUTYphl HA IIIOCKOCTb.
[lepnieHAUKYAAPHOCTH IJIOCKOCTEN: MPU3HAK MEPIEHAUKYIIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIISIpaX.

VYTabl B IPOCTPAHCTBE: YO MEXAY NPSIMOM U TIIOCKOCTBIO, ABYTPAHHBIN YroJ, TMHEHHBIN
yroJl JABYIPaHHOTO yria. TpéxrpaHHbli M MHOrorpaHsele yribl. CBONCTBA IJIOCKMX YIJIOB
MHOrorpaHHoro yrya. CBoWCTBa IJIOCKMX U JIBYIPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Buzasl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: nN-yroiapHas mpusMma,
npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi M TOJHAsl MOBEpXHOCTh MpusMbl. [lapamnenenunen,
IPSIMOYTOJIbHBINA Mapajulesienunes U ero csoicrsa. KpaTyaiilime nyTH Ha IOBEPXHOCTU
MHororpannuka. Teopema Oinepa. [IpoctpanctBennas teopema I[ludaropa. I[Mupamuma: n-
yrojibHasi MUpaMua, MpaBUiIbHAs M yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX rpaHel
MpaBWIbHON nUpaMubl. [IpaBuibHBIE MHOTOIpDAaHHUKM: NpaBUiIbHAs IpHU3Ma U IPaBHJIbHAsS
nupamuia, npaBuibHasl TPEYrojbHas MUpaMUAa U NMpaBUIbHBIN TeTpasap, Kyo. [lpencrasienue
0 MPaBWJIBHBIX MHOTOTPAaHHHUKAX: OKTa3p, NOACKAd AP U UKOCAMAP.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, quaronanu, yrisl. [linomans 60xkoBoi
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH NPSIMOW MPHU3MBI, IJIOMIaJAh OCHOBaHMM, Teopema o
OOKOBOW TOBEPXHOCTH MpsiMON mpu3Mbl. [lnomans OGOKOBOWM MOBEPXHOCTH M MOBEPXHOCTHU
MIPaBUIIBHON MUPAMU/IBI, TEOPEMA O TUIOLIAAN YCEUYEHHON MMPaMHUIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIBHBIX MHOIOI'PaHHUKOB.
CumMeTpuss B TNpaBUIBHOM MHOTOIPDAaHHUKE: CHUMMETpUS MapajUiesieNuIea, CUMMETPUs
MPaBWJIbHBIX IPU3M, CHMMETPHSI PABUILHONW MUPAMHU/IBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIpPABJIECHHbIE M IMPOTHUBOIOJIOXHO HAIPABICHHBIE BEKTOpBI. PaBeHCTBO



BEKTOPOB. JleWCTBHUs C BEKTOPAMHU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uMcio. CBoiicTBa cllokeHHs BeKTopoB. CBoiicTBa
YMHOXKEHUSI BEKTOpa Ha uyucio. [loHaTtue komiuianapHble BeKTOphl. [Ipu3HaK KoMIUIaHapHOCTH
Tp€X BekTOpoB. llpaBuno mnapamnenenunena. Teopema O pas3lnoOXEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsimoyronbHas cucreMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpAMHATaAMH BEKTOpa M KOOPAMHATaMU TOYEK. YTOI
MeXxay BekTopaMu. CKaJIIpHOE ITPOU3BEIEHUE BEKTOPOB.

11 KUIACC

Tena Bpamenus

[lonsTHs: UMIAMHIpPUYECKas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cQepuyeckas
MOBEPXHOCTh, OOpa3yromue MoBepxHocTed. Tema BpalleHUs: HWIMHADP, KOHYC, yCEUEHHBIN
KOHYC, cdepa, map. Bzanmuoe pacronoxenue chepbl U IIOCKOCTH, KacaTelbHas TIOCKOCTh K
chepe. M300pakeHne Ten BpalieHus Ha TIockocTh. Pa3BépTka nunuuapa u konyca. CuMmMeTpust
cdepsl U 1mapa.

O6Bvém. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napaienenuneaa u cienctsus u3 He€. OOBEM HpsIMOW M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl 1 KoHyca. O0bEM I1apa u mapoBOro CerMEHTA.

KomOunanuu Ten BpalneHus W MHOrorpaHHukoB. [Ipu3ma, BoucaHHass B LWJIMHID,
omucaHHas okono IuHapa. [lepeceuenune cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl II0CKOCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO Cepsl, Chephl, BNUCAHHON B
MHOTOT'PaHHUK WJIM TEJIO BpallleHusl.

[Tnomaap MOBEPXHOCTH IMIMHApA, KOHYca, miomanb cepsl u e€ yacteil. [logobue B
npoctpancTBe. OtTHomeHWe O0O0BEMOB, TUIOIMIANEH MOBEPXHOCTEH MOMOOHBIX  (uryp.
[Ipeo6pazoBanue momodusi, roMmoTeTHs. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[locTpoenne cedyeHW MHOTOIPAaHHUKOB W TEJ BpallCHUA: CEUYECHHUA IIMIMHApA
(mapannenbHO W TEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (MapalijiesibHble OCHOBAaHUIO H
MIPOXO/SLINE UYEPE3 BEPILIMHY), CEUEHUS IIapa, METOJbl IOCTPOEHUsI CEUEHHI: METOJ CJENOB,
METO]1 BHYyTPEHHET 0 IPOEKTUPOBAHHUS, METO/]] IIEPEHOCA CEKYLIEH MI0CKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpaHcTBe. Onepannu Haja BEKTOpaMU. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXEHHUs. [IpsiMoyrosibHasi cucTeMa KOOpPJIWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bektopa no 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH
pelIeHNH TEOMETPUUYECKUX 3a/1ad.

JBusKeHMsI B MIPOCTPAHCTBE

JIBmkenus npocTpaHcTBa. OrtoOpakeHus. J[IBukeHus u paBeHCTBO Quryp. OOmue
CBOMCTBA JABWXCHUU. Buabl NBW)KEHMI: NMapajuIeIbHBIM IEPEHOC, LEHTPAIBbHAS CUMMETPUS,
3epKalibHasi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u cdepa
Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BociMTaHME:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO WICHAa POCCHICKOTO OOINECTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(OYHKIIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOrO OOIIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMU HMHCTHUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIHUSIMHU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIMTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPakIaHCKON MIECHTHYHOCTH, YBXKEHUS K MPOILLIOMY U
HACTOAIIEMY POCCHIMCKOW MaTeéMaTUKH, LIECHHOCTHOE OTHOILLIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaT€MAaTUKOB M POCCHMCKOM MaTeMaTHYECKOM IIKOJIbI, WCIIOJIb30BAHME 3THUX JOCTHKEHUN B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHWE  JyXOBHBIX IIEHHOCTEHl  POCCHUHCKOrOo  Hapona, Cc(HopMHPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH W JESTEIbHOCTHIO YUEHOTO, OCO3HAHWE JUYHOTO BKJIaJa B TMOCTPOEHHUE
YCTOWYHMBOIO OyIyIIero;

4) 3cTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKOE  OTHOIIEHHE K  MHPY, BKIIOYas  OCTETHKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peLICHUH, pacCyXACHUW, BOCIPUUMYHUBOCTh K
MaTEMaTUYECKUM acTlieKTaM Pa3InYHBIX BUOB UCKYCCTBA;

5) puznveckoe BocMTAHUE:

c(hOpMUPOBAHHOCTh YMEHHSI TIPUMEHSTh MAaTEMATHUECKHE 3HAHUS B MHTEpecax 370pPOBOTO
u Oe3omacHoro o0pa3a >XHW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (30pOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryssipHas (pusnueckas akTHBHOCTD),
(u3HUeCKOe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-030POBUTEIHHON ACSITELHOCTHIO;,

6) Tpy0BOE BoCIIUTAHME:

TOTOBHOCTh K TPY/ly, OCO3HaHHE IIEHHOCTH TPYIO0J00Hs, HHTEpeC K pa3IudHbIM cdepam
po(heCCUOHALHOW ACSITEFHOCTH, CBSI3aHHBIM C MAaTEMATHUKOW U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt npodeccuu U pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO HA TIPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a]]a4 MaTeMaTHUYeCKON HalpaBIeHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTDh SKOJIOTMYECKOM KYJbTYpbl, TOHMMAaHUE BIUSHUSA COILUAIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHHE MPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HaHUE
rII00ALHOTO  XapakTepa  JKOJOTHMYECKMX  TpoOJieM, OpHEHTalus Ha  IpUMEHEHHE
MaTeMaTHYEeCKUX 3HAHWM JUIS PEIICHUs 3a7a4d B 00JIACTH OKPYIKAIOIIEH Cpe/bl, TUIAHUPOBAHUE
MOCTYNKOB U OLICHKU UX BO3MOXKHBIX MOCJIECTBUM JIJIs1 OKPY KAOILEH CPEIbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:



c(OpPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAYKU M OOIIECTBEHHON NMPAaKTUKM, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cgepsl
YeJIOBEYECKOW JeATENIbHOCTH, ITAloB €€ pa3BUTHS U 3HAYUMOCTHU IS Pa3BUTHS LIMBUIIU3ALINY,
OBJIAJICHUE SI3IKOM MATEMATHUKU U MaTEMATHYECKOM KYJIbTYPOU KaK CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTbH OCYIIECTBIIATH IPOEKTHYIO U UCCIEI0BATENIBCKYIO AESITEIbHOCTh MHANBUYAIBHO U
B IpyImIe.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHHMBepcaJIbHbIe YUeOHbIe JeiCTBUSA

Ba3oBrble JJornueckue neicTBHA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE INPHU3HAKHM MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHWH MEXIy TMOHATUAMHU, (OPMYIHUPOBATH ONPEACIICHUS MOHSITHH,
yCTaHaBIMBaTh CYLIECTBEHHBIH NPU3HAK KJIACCU(PHUKAIMM, OCHOBaHMSA JUId OOOOIIEHHUS H
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh U IPEe0Opa3oBbIBATh CYXKIEHHs: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOPEUHUS B (PaKTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, MpelaraTb KPUTEPUM U1 BbIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKM, JETYKTUBHBIX W MHIYKTUBHBIX
YMO3aKI4YCHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUN (IIpsIMBIE U
OT TPOTUBHOIO), BBICTpaMBaTh apryMEHTAIlMIO, MPUBOJIUTH TNPUMEPbl M KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pemieHus y4deOHOW 3amaud  (CpaBHMBATH HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOASAIMM ¢ Y4YETOM CaMOCTOSTENIBHO BBIJCIEHHBIX
KpUTEPHEB).

Ba3zoBble nccienoBarebckme 1eiCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (JOPMYIUPOBAThH
BOMPOCHI, (DUKCUPYIOIIME MNPOTHBOpEYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(hopMHpOBATh TUNOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULINIO0, MHEHUE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEJOBAaHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SIBJICHHUS, IPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MeX /1y 00bEKTaMH, IBJICHUSMH, IIPOLECCAMHU;

CaMOCTOSATENIbHO (hOpMYyITUPOBaTh 000OIIEHUST M BBIBOJIBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIOZICHNS, UCCIIEIOBAHUS, OLIEHUBATH JTOCTOBEPHOCTD MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIECCA, @ TAK)KE BBIIBUIaTh MPEIIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmaumeii:

BBISIBIISATH JE(UIMTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOMPOC U JIJIS
pelIeHus 3a1a4u;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMATH3UpPOBaTh W HWHTEPHPETHPOBATh HH(POPMAIMIO PA3IUYHBIX BHIOB U (HopMm
IIPEICTABIICHUS;



CTPYKTYpPHpOBaTh  HWH(POPMAIMIO, MpPEACTaBIATE €€ B  pasnuuHblX  (opmax,
WUTIOCTPUPOBATH I'pahuuecKH;

OLICHUBATh HAAEKHOCTh HMHMOPMAIMM IO  CaMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KomMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIIpMHUMATb H q)OpMy.]'II/IpOBaTI) CYXICHUA B COOTBCTCTBUU C YCIIOBUAMH U LEIAMH
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M HMUCHMEHHBIX
TCKCTAaX, MdaBaTh IOACHCHUA 110 XOAY pClICHUA 3aladyrd, KOMMCHTUPOBATH HOJIy‘-IGHHBIfI
pe3ynbTart;

B XOZle OOCY>KACHHsI 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYkKIaeMOil TeMbl, MPOOIEMBI,
pemaeMOI‘/’I 3aga4u, BBICKA3bIBaThb HJCHU, HALCIICHHBLIC HA IMOUCK PCIICHHA, COIOCTABIIATH CBOU
CYXKIEHHS C CYXIIEHUSMHU JIPYTHMX YYaCTHUKOB JlMajnora, oOHapyXHBaTh Pa3IMYUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

OpCACTaBIAThL PC3YJbTAaTbl PCUICHUA 3aJadd, 3KCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpPATh (OpMaT BBICTYIJICHUS C Y4YETOM 3ajJay Mpe3eHTAluu U
0COOEHHOCTEH ayIUTOPHH.

PeryJsiTuBHbIC YHUBepCaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranu3amus:

COCTaBIISITh IUIAH, AJITOPUTM pEILIEHUS 3a7aud, BbIOUpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI peLICHUI ¢ yuéTOM HOBOM MH(pOpMaIIIH.

CaMOKOHTPOJIb, JMOIMOHAJIbHBIH HHTEJICKT:

BJIaJICTh HABBIKAMU IMO3HABATEIHHON peIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIMA
U  MBICIUTENBHBIX TPOIECCOB, HMX pE3yJbTaTOB, BIAIETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTHUECKOH 3aa4un;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHM pELICHUM 3a/ayd, BHOCHUTH
KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysbTaTa LEIM M YCIOBUAM, OOBSCHITH NPUUMHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsI pe3yJbTaTOB JESTENbHOCTH, HAXOIUTh OIIMOKY, JaBaThb
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHyaJbHONH paOOThI MpU
pemeHNH y4eOHBIX 3aJady, MPUHUMATh IIeJlb COBMECTHOH JESTETbHOCTH, IUIAHUPOBATH
OpraHHU3aIMI0 COBMECTHON paboThl, pachpeneisaTh BUABI padOT, IOroBapUBaThCs, OOCYKIATh
MpoIiecC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax padoOThl (0OCYX ICHHS, OOMEH MHECHH, «MO3TOBBIC
HITYPMBD» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
JIPYTUMHU 4JI€HAMH KOMAaH/bI, OIIEHHWBAaTh KayeCTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJACHCTBHUSI.



HNPEIMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca o0ydaromuiicss HAy4UTCs:

CBOOOHO ONEPHPOBATh OCHOBHBIMHU MOHSATUSIMU CTEPEOMETPUHU MPHU PEIICHUH 3a/1a4 U
IIPOBEJIEHUN MAaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh aKCUOMBI CTEPEOMETpPUM W CJHEACTBUS U3 HHUX TIPU  pPELICHUU
r€OMETPUUECKUX 3a/ay;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIOIOKEHHE NPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OINEPUPOBATh MOHATHUAMHU, CBS3aHHBIMU C YIJIAMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IIPOCTPAHCTBE, MEKY NPSIMON U TNIOCKOCTHIO;

cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMH;

CBOOOJHO pAaclo3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (TpuU3Ma, NUpaMHia,
MIPSIMOYTOJIBHBIN TTapasuIeenuIie]], Ky0);

KJ1accu(UIUPOBaTh MHOIOTPAHHUKH, BEIOMpasi OCHOBAHUS JJIsl KJIaCCU(PUKALIUY;
CBOOOJIHO ONEpUPOBaTh MOHITUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOIPaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH MapalljieNIbHOE, IEHTPAIbHOE U OPTOrOHAJIBHOE MTPOEKTUPOBaHKE (QUTYp Ha
TUTOCKOCTB, BBITIOTHAT H300paKeHHUs (GUTYp Ha IIIOCKOCTH;

CTPOUTBH CEUYEHUS MHOTOTPAHHHKOB Pa3IMYHBIMH METOJAMH, BBIIOJIHATH (BHIHOCHBIE)
IUIOCKME YEPTEKU W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BHUI CBEpPXY, COOKY,
CHM3Y;

BBIUMCIIATh IUIOU[AJAM HOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMuiaa),
reOMETPUUECKUX TeJI C TPUMEHEHUEM (hopMy;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAUHATAM B
IPOCTPAHCTBE;

BBIMOJIHATH IEUCTBUS HaJl BEKTOPaMU;

pelmarh 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMaTHUYECKMX OTHOIIEHWH U HaXOXJACHUE
F€OMETPUYECKUX  BEIMYMH, MPHUMEHSS M3BECTHbIE METOABl IPU  PELICHUU
MaTEMaTHYECKHX 3aa4 OBBILIEHHOT'O U BBICOKOTO YPOBHS CIOKHOCTH;

IPUMEHATh IPOCTEHIINE IPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3aaY;

U3BJIEKATbh, npeoOpa3oBbIBaTh W HHTEPNPETHPOBATh  HMH(OpMaLUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTaBICHHYIO Ha uepTexax u
PHUCYHKaX;

OPUMEHATh TOJy4YEeHHbIE 3HAHUSA HA NPAKTUKE: CpaBHUBATh W aHAIM3MPOBATH
peaJIbHbIE CUTYyallMM, IPUMEHATh M3yYEHHBIE MOHATHS B IPOLIECCE MOUCKA PEIICHUs
MaTeMaTU4ecku cHhopMyIUpOBaHHON IPOOIEMbI, MOJAECIUPOBATh PEalbHbIE CUTyaluu
Ha $3bIKE TIE€OMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
F€OMETPUYECKUX IOHATUN W TeopeM, ammapaTta aiaredpbl, peuarb HIPaKTHUECKHe
3aJjauu, CBA3aHHbIE C HAXOXK/IEHUEM I'€OMETPUUECKUX BEIHYHH;



UMETh TIPEJICTaBICHHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOMN
qacTu (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kiaacca o0yqaronuiicss HAyIUTCS

CBOOOJHO ONEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C LIMJIUHAPUYECKON, KOHUYECKOU U
c(hepruueckoii MOBEPXHOCTIAMH, OOBSICHATH CITIOCOOBI TIOTyYCHHSI;

ONEpUpPOBATh MOHATUSMHU, CBA3AHHBIMU C TEJaMHU BpALICHUS: LMJIUHAPOM, KOHYCOM,
chepoii u mapom;

pacrno3HaBaTh TeJla BpalleHus (WINHIP, KOHYC, cdepa U 1map) U 00bSICHATh CIIOCOObI
MOJTyYEHUs TeJl BpallleHuUs;

KJIaccu(pUIMpPOBaTh B3aMMHOE PACIIONIOKEHHE C(EPHI U TUNIOCKOCTH;

BBIUMCIISTh BEIWYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W Tell BpallleHus, OOBEMBI U
IUIOIIA/IM MOBEPXHOCTEN MHOTOTPaHHMKOB M TEJI BpAIICHMs, TEOMETPHUUECKHUX Tell C
npUMeHeHueM hopmy;

CBOOOJHO ONEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMM C KOMOWHALMSAMU TEJ BpALLECHUS U
MHOTOTPAaHHMKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U OMUCAHHBIA OKOJIO cepsl,
ctepa, BicaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS,

BBIUMCIISITH COOTHOIICHUS MEXAY TUIOUIAASIMH MOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TEN;

n300pakaTh M3y4aeMble (PUTYpBI, BBINONHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU W3
PHCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUI CBEpXy, COOKY, CHHU3Y, CTPOUTH CEUCHUS
TeJ BpalleHMUS,

U3BIICKATD, UHTEPIPETUPOBATH u peoOpa3oBHIBATH nHPOPMALIHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MpeACTaBIEHHYI0 Ha uepTexkax u
PHUCYHKaX;

CBOOOHO OTEpUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITNOJIHATH ONIEPALNY HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOpAMHAT;

pelath TeoMEeTpUYEeCKHe 3aJaud Ha BbIUMCICHHE YIJIOB MEXIy MpSIMbIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHHUE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A IIPU PELICHUH;

CBOOOJIHO OINEPHPOBATH TMOHATUAMH, CBA3aHHBIMU C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHIA,

BBITMIOJHATh HM300paXKeHHUsT MHOTOTPAHHUKOB M TeNl BpAILEHUS TpPU MapalljieIbHOM
IEpEeHOCe, LIEHTPAIbHON CUMMETPUH, 3€pKaJIbHOW CUMMETPHHM, NIPU IOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTb CEYEHHS MHOTOIPAaHHUKOB W Te€J BpALLEHUS: CEYEHMs IWIMHApA
(mapannenbHO U MEePHeHAUKYIISIPHO OCH), CeYeHHs KOHYca (MapaiielibHble OCHOBaHUIO
U TIPOXOJIAIINE Yepe3 BEPILUHY), CEUSHUS 11apa;

HCIIOJIb30BaTh METOJAbl TOCTPOEHHUSI CEUEHUIl: METOJ CJel0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYLIEH MIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHHUS;

IPUMEHATh TeoMeTpuueckue (akThl Uil PEIICHUS CTEPEeOMETPUYECKHX 3ajad,
MPEJINOJIaraloINX HECKOJBKO IIAaroB PEIIeHus, €CIM YCIOBUS NMPUMEHEHHsS 3aJaHbl B
SIBHOW W HESIBHOU (hopMe;



pemare 3aJa4d Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKMX OTHOIIEHWH U HaXOXJICHUE
re€OMETPUUECKUX BEIMYUH;

IIPUMEHATH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
PELIEHNU CTEPEOMETPUUECKHX 33/1aY;

NPUMEHSTh TONY4YCHHbIE 3HAaHUS HA TPAaKTHKe: CpPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh peajbHbIE CUTYyallMH, IPUMEHATh U3YUEHHbIE ITOHSITHS, TEOPEMBI, CBOMNCTBA
B IIpollecce IIOMCKa pEeIIeHUsT MaTeMaTHYecKu C(OpMYIUPOBAHHOW MPOOJIEMBbI,
MOJIEJIUPOBATh peajbHbIE CUTYalluu HA sI3bIKE FEOMETPHUH, UCCIIE0BATh IOCTPOCHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUH M TEOpEM, ammapaTa ajireopsl,
pelaTh NpakTHUECKUe 3aa4H, CBA3aHHbBIE C HAXOXKICHHUEM F€OMETPHUECKUX BEJIUYHH;
UMETh TpEJCTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM KaK COCTaBHOMN
yacTu (PyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NMPOrpamMmblI Bcero Konrponbire | Ipakrireckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI

BBenenue B ctepeoMeTpuio 23 1 2

B3aumHoe pacnonoxeHue npsiMbIx B 5 0 0

MIPOCTPAHCTBE

[MapayenbHOCTh MPSIMBIX U TUIOCKOCTEH B 3 1 1

MIPOCTPAHCTBE

HepneHnmnympHOCTb MPSIMBIX U o5 1 1

TUTOCKOCTEH B MPOCTPAHCTBE

VYTIBl U paccTOSIHUSA 16 0

MHororpaHHuKu 7 0

BexkTopsl B mpocTpaHcTBE 12

HOBTOPGHI/IC, 0000111eHUE ¥ CUCTEMATHU3ALIHS 5 1 0

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 7 4




11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI pecypesI
1 AHanuTHyeCcKas reoMeTpHusl 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
CUCTEMAaTHU3alMsl 3HAaHUM
3 O0BEM MHOTOTpAaHHUKA 17
Tena Bpaiienus 24 1
5 [Tnomaan moBEpXHOCTU U O0BEMBI 9 1
KPYIJIBIX TeJ
6 JBxeHus 5 1
7 [ToBTOpEHue, 0606HI€HI:I€ u 17 5
CUCTEMaTHU3alMsl 3HAaHUM
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTpoabHbIie
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHbIE TpaBUjIa H300paKEHUS HA
PHUCYHKE TUTOCKOCTH, TTapaJIeITIbHBIX
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsATHA cTepeoMeTpun: TOUKA, IpsiMas,
IJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBmIIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapalieIbHBIX MPSMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka
[MonsTHS: MepeceKaronuecs MIOCKOCTH,
MepeceKaronyecs npsmas 1 miocKoCTh;
MOJIYIIPOCTPAHCTBO

[lonsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKarouecs npsMasi ¥ II0CKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOUTUX 00BHEKTOB

MHororpanHuKH, H300paskeHue
MIPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIECTBYIOIINX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBbIC
cieacTBus n3 HUX. CrocoOBI 3a1aHus
MPSIMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUNIOCKOCTEH

10

N300pakenue ceueHuit nupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxkeHne nepeceyeHms
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUM pa3HbIMU LIBETAMU

11

N300pakenue ceueHuit nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pe€0pa. N300pakeHHe mepeceucHus
IIOJIyYEHHBIX III0CKOCTEN. PackpamuBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

12

N3o0paxenue ceyeHui mupamMuIbl, Kyoa u
MIPHU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux
p€bpa. N300pakeHne nepeceuecHus
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYSHH Pa3HbIMU [IBETAMU

13

[IpakTuueckas pabora "M3o06pakeHue
CCYCHHI TUPAMH/IBI, KyOa U TIPU3MBI,
KOTOPBIE TPOXOST uepe3 ux peéopa.
N306pakenue nepeceveHns moMTyueHHbIX
mIockocteil. PackpammmBanue
IMOCTPOEHHBIX CEYEHU pa3HbIMU LIBETaMU"

14

Merton cie10B Ui HOCTPOCHUS CEUYEHUI




15

MeTopx ciemoB I TOCTPOSHHS CEYCHUH.
CBoiicTBa niepeceyeHui NpsIMbIX U
IIJIOCKOCTEMN

16

Meropa ciie10oB AJi IOCTPOCHUS CEUEHU.
CBoiicTBa epeceyeHU MPSIMBIX U
IJTOCKOCTEMN

17

[TocTpoenue ceuenuii B nupaMuie, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1arOB
IIOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe mno
TpéM Toukam Ha pébpax. Co3anue
BBIHOCHBIX YEPTE)KEH M 3aIHCh IIaroBs
MOCTPOCHHUS

19

[TocTpoenwne ceueHmit B mupamuje, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEePTEIKEH U 3aIUCh I11aroB
MOCTPOCHHS

20

[IpakTuueckas pabora "Iloctpoenue
CEUYEeHUH B MUpaMuje, Kyde 1o Tpém
ToukaMm Ha péOpax. Co3aHNe BHIHOCHBIX
YepTekKEeW U 3aIUCh 111aroB MOCTPOCHUS "

21

[ToBTOpenue mianumeTpun: Teopema o
MPOINOPLHOHANIBHBIX oTpe3kax. [logoOue
TPEYrOJIbHUKOB

22

[ToBTrOopenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX YepTexax. McTopus pa3BuTus
IJITAHUMETPUU U CTEPEOMETPUH




23

Kontponbnas padota "AKCHOMBI
crepeometpun. Ceuenus"

24

B3anmnoe pacnosioxkeHue NpsIMbIX B
npoctpancTBe. CKpenMBaroIInecs NpsMble.
[Ipu3Haky CKpemuMBarOMMXCs MPSIMBbIX.
[TapannenbHble psIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUY U
€IMHCTBEHHOCTH NPSIMOI MapasuieibHON
JTAaHHOU MPSIMOM, TPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JTaHHOU
npsiMol. Jlemma o nepece4eHun
MapajuieNIbHbIX MPSMbIX MIOCKOCTBIO

26

[TapannenbHOCTH Tpex MpsMbIX. Teopema o
TpEX mapasuienbHbIX NpsAMbIX. Teopema o
CKPEITUBAIOIINXCS MPSIMBIX

27

[TapaienpHOE IPOEKTUPOBAHKUE.
OcHOBHbBIE CBOICTBa NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIx
¢buryp B mapamieabHONU IPOEKIUN

28

[entpanbpHas nmpoekuus. Yromi ¢
COHaIIpaBJICHHBIMU CTOPOHAMMU. Yrona
MEX]y MPSIMBIMU

29

3ajgaun Ha JOKA3aTeIbCTBO U
HCCIIEN0BAHNE, CBI3aHHEIE C
PpAacCIIOI0KEHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[ToHsATHS: MapanaenbHOCTh NPSIMON U
TUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJIeTbHOCTH MPSIMOH U TUTOCKOCTH.
CaoiicTBa napasuieaIbHOCTU IPSIMON U




TIIIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3ala4yy Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
MapajuIeIbHOCTBIO MIPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASAIIETO Yepes3
JAHHYIO MPSAMYIO Ha YEPTEKE U
IapajulelIbHOTO APYrou npssMou. Pacuér
otHomeHuH. [IpakTuyeckas padota

33

[MapaynenbHas MPOEKIHs, TPUMEHEHHE JIJIS
MOCTPOECHHS CeYeHU KyOa u
napasienenunena. CroiicTsa
napajuieNieuIe1a ¥ Ipu3Mbl

34

[Tapamnensubie mwockocTH. [Ipuznaku
MapaijIeIbHOCTH JBYX IJIOCKOCTEH

35

TeopeMa 0 nmapasuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, IPOXOASIICH
yepes TOUKY, He MPUHAJICKAILYIO TaHHON
MJIOCKOCTH M CJICACTBHUS U3 HEE

36

CaolicTBa napasuleabHbIX INIOCKOCTEN

37

Konrtponbnas padota "[lapamienbHOCTb
IJI0CKOCTER"

38

[ToBTOpenue: reopema [ludaropa Ha
IUIOCKOCTH

39

HOBTOpeHI/ICI TPUTOHOMCTPUA
IpAMOYT'OJIBHOT'O TPCYIrOJIbHHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuienenumnes1a




Brruucnenue ajmH OTpEe3KOB B KyOe u

41 MPSIMOYTOJIBHOM IapaJuIeIICIIAIIE e
[leprieHIUKYIAPHOCTD NPSMOU U

42 miockocTy. [Ipu3Hak nepneHauKyIspHOCTH
MPSMON U TJIOCKOCTH
[lepnieHAUKYIAPHOCTH NPAMOU U

43 IJI0CKOCTH. [IpHU3HaK neprneHuKyIspHOCTH
MIPSIMON U TUIOCKOCTH
Teopema o cymecTBOBaHUH U

44 €JMHCTBEHHOCTH IIPSIMOM, MPOXOAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
NEPHEHIUKYIISIPHOH K INIOCKOCTH

45 [InockocTy ¥ NEPIEHANKYIISPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

46 [InockocTH U nepeHIUKYJIIPHbIE UM
MPsIMbIE B MHOTOTpaHHUKAX

47 [lepnennukynsp n HakiaoHHas. [loctpoenue
MEpIEHIUKYJIISIpa U3 TOUYKH HA MPSAMYIO

48 [Iepniennukynsap u HakinoHHas. [loctpoenue
NEPHEHIUKYIISIpa U3 TOUKU Ha IPAMYIO

49 Teopema o0 Tpéx nmepneHauKyIsIpax
(npsimast 1 oOpaTHas)

50 Teopema o0 TpEX MEepHIEHANKYIISIPAX
(mpsimast u oOpaTHast)

51 YTos MKy CKpEIUBAIOUMUCS
IIPSIMBIMH

59 [Touck neprneHanuKyIIpHBIX NPSIMBIX C

IIOMOIIBIO NCPIICHAUKYJIAPHBIX IUIOCKOCTEH




53

OproroHanabHOE IPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii Kyba, mpU3MBbI,
MIPAaBUIBHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAIBHON TPOSKIHH

55

[Tpaktrueckas padota "I[loctpoenue
Ce4YeHU KyOa, IPU3MbI, IPaBUIIbHOMN
MIPAMMJIBI C TIOMOLIBI0 OPTOTOHAIBHOU
npoexuuu"”

56

CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO
mwiockocty. [Inockoctu cummeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3HaK nepneHaAuKyIIPHOCTH NPSMON U
IUIOCKOCTHU KakK CJIEACTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHHUKH. Pacuér
PacCTOSHUN OT TOYKHU 1O INIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSAHMNA OT TOYKH JO IJIOCKOCTH

60

CriocoOb! OIyCTUTh NEPIEHAUKYIISAPBI:
CUMMETpHUS, CABUT TOYKH 110 NapAJIICIbHON
psAMOM

61

Casur no HenapasieJIbHON TpsMOH,
W3MEHEHUE PACCTOSHUI

62

KonTponbhas pabora
"TleprieHIUKYJIAPHOCTH B MPOCTPAHCTBE"

63

IToBTOpEHME: Yroa MEX Iy NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJIBLHOM TPEYTOJbHUKE, TEOpEMaA
KOCHHYCOB




64

[ToBTOpEHME: yrOa MEKIY
CKpCHIMBAIOINMHUCS ITPAMBIMUA B
MPOCTPAHCTBE

65

I'eoMeTpuueckre METOIbI BHIYUCICHUS
yTiia MeXy MPSIMbIMUA B MHOTOTpaHHHKAX

66

JIByrpansbiii yroj. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTIO yria

67

[lepnennukynspuele mockoctu. CBoicTBa
B3aMMHO TMEePIEeHINKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISIpHOCTH
IIJIOCKOCTEH; TEOpEMa O IPSIMOU
IIepeceueHus IByX INIOCKOCTEN
NEePIEeHAUKYIISIPHBIX TPEThEH MI0CKOCTH

69

[IpssmoyrosbpHBIN Napasuienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenumnena

70

Teopema o aAuaroHaau IPsIMOYTOJILHOTO
TapajuiesienuIieia u CJICICTBHE U3 Hee

71

CrepeoMeTpuiecKre U MPUKIIATHbIC
3aJa4H, CBsA3aHHBIC CO B3aUMHBIM
PaCIONOKEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpelUBaIOLIUECs MpsMBbIE,
TrapasuiesbHbIE TUIOCKOCTU B CTAHIAPTHBIX
MHOTOTpaHHUKAX

73

Hapa napaJiiCJIbHbIX IUIOCKOCTEM Ha
CKPCHIUBAOIUXCS IIPAMBIX, PACCTOSHHC
MCKIAY CKPCUIUBAIOIUMUCS IIPAMBIMU B
IMPOCTBIX CUTyalUIX




Paccrostaue ot ToukHn J0 IIITOCKOCTH,

74 paccTosiHue OT MPSIMOM 10 IIIOCKOCTH
Brluncnenue pacCToSHUN MEXKIY

75 CKPEIIMUBAIOIIUMHUCSA MPSIMBIMU C TIOMOIIBIO
NEPIECHINKYISIPHOM IIIOCKOCTH
TpéxrpaHHsblil yroj, HEpaBeHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yrIila

77 DNIeMeHTHI C(hepUIECKO TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

78 Konrtponbnas padora "Yrisl u
paccTosiHus"

79 CucremaTuzanvs 3HaHUN "MHOTrOrpaHHHUK
U €ro 3JIEMEHTH!"

80 [upamuna. Buael nupamun. [paBuibHas
nupamuaa

81 [Tpusma. [Ipsimas 1 HaKJIOHHASI TPU3MBI.
[IpaBunbHas npusma

82 [IpssimMoit napajuienenunes, NpsMOyroabHbIA
napasuienenumnesn, Kkyo

83 Boinyxiible MHOrOorpanHuku. Teopema
Ditnepa
Beinykieie MHOrorpanuuku. Teopema

84 Oinepa. [IpaBuibHBIE U TOTYTIPaBUIIBHbBIE
MHOTOI'PaHHUKH

85 KonTtpomnsnas padota "MHororpaHHUKH"

86 [loHsATHE BEeKTOpA Ha MJIOCKOCTH U B




HPOCTPAHCTBE

87 CymMa BEKTOpOB 1 0 0

88 Pa3zHocTh BekTOpOB 1 0 0

89 [TpaBuno mapannenenunena 1 0 0

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 0 0

o1 Paznoxenue BekTopa 1o 6a31/1c3u/ TPEX 1 0 0
BEKTOPOB, HE JICKAIIUX B OJTHOM TUIOCKOCTH

92 CkanspHoe MpON3BEICHHE 1 0 0

03 Berunciienue yriia MeXxay BEKTOpaMHu B 1 0 0
MIPOCTPAHCTBE

94 [Ipocreiimme 3anauu ¢ BEKTOpaMu 1 0 0

95 [Ipocreiiniue 3a1a4u ¢ BEKTOpaMu 1 0 0

96 [Ipocreiimme 3a1aum ¢ BEKTOpaMu 1 0 0

97 Konrtpomnsnas padota "Bektopsr" 1 1 0

98 O000111eHrEe U cCUCTEMATU3ALM 3HAHUI 1

99 O06o0menre 1 cucTeMaTu3anus 3HAaHAK 1

100 HTorosast KOHTpOJIbHAs paboTa 1 1

101 O00011IeHNE U CUCTEMATHU3AIM 3HAHUN 1

102 O00011eHrEe U cCUCTEMAaTU3AM 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 102 7 4

[NPOI'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara nu@posbIe
Nenn/m | Tema ypoka Kontpoabubie | IlpakTuuyeckue
Bcero u3y4eHusi | 0o0pa3zoBaTe/bHbIC
padoThbI padoTbI
pecypcsl
1 [ToBTOpenue temsl "KoopauHaTsl BekTopa 1
Ha TUIOCKOCTH U B IIPOCTPaHCTBE"
5 IToBTOpenue temsl "CkansipHoe 1
MPOU3BECHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXly BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHuEe TeMbl Y paBHEHHE IPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHME INIOCKOCTH, HOPMAJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BexropHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrPaMMUPOBAHUE
9 JIvHeitHble HEpaBEHCTBA, JTMHEITHOE 1
IIPOrPaMMHUPOBAHHE
10 AHaIMTUYECKHE METO/IbI pacuéTa yria 1
MEXy IPSMbIMU B MHOT'OI'PaHHUKAX
11 AHanUTHYECKHE METOIbI pacu€Tra yria 1
MEX/y TUIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMya pacCTOSHMS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATAX

HaxoxzaeHnue paccTossHUM OT TOYKHU 10

13
TUTIOCKOCTH B Ky0e

14 HaxoxaeHnue paccTossHUN OT TOYKHU A0
IUIOCKOCTH B MPaBUJIBLHON MUpPaMUIE

15 Kontponbnas padora "AHanutHueckas
reoMmeTpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU

17 CedeHrst MHOTOTPAaHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaHAAPTHBIC

18 IUIOCKOCTH, MIepeceueHus MpSIMbIX U
IJIOCKOCTEMN

19 [TapasienpHbIe IPSIMBIE U TUIOCKOCTH:
napajJiesIbHbIe CeUCHHS

20 [TapannenbHbie MPsIMBbIE U TNIOCKOCTH:
pacy€T OTHOLICHUI
[NapannenbHbIe TPSMBIC U THIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIIUMUCS
IPSIMBIMU
[leprnieHauKyIsIpHBIE IPSIMBIE U

29 IUTOCKOCTH: CTaHAAPTHEIC Maphl
NEePIEHANKYISAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprnieHauKyIsIpHBIE IPSIMBIE U

23 IUIOCKOCTH: TE€OpeMa O TpeX
NepIeHINKYIIIpax

24 [leprieHIUKYISPHBIE TIPSMBIC H




IINIOCKOCTH: BBIYUCIICHUA OJIMH B
MHOI'OrpaHHHUKax

25

[ToBTOpeHue: muomann
MHOT'OYTOJIbHUKOB, (DOPMYJIbI JIJIs
TI0MIA e, COOOpaKeHHSI TIO00MSI

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, JOPMYIIBI JISI
TUIOIIaIel, COOOpaKeHUS MOT00MS

27

[ToBTOpEHME: MIIOIIA TN
MHOTOYT'OJIbHUKOB, (QOPMYJIBI JIsI
TUTOIIAIeH, COOOpaKSHHUS TTOT00MS

28

29

[Tnomanu cedeHuii MHOTOrpaHHUKOB:
IUTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKCHHS 1O J00HS

[Inomany ceyeHnit MHOTOIPaHHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI OO0

30

KontponbHas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUSI
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSAMOYTOJIBHOTO
napaJuiesenuneaa

32

3agaun 00 yaBOCHUU Ky0Oa, O KBaApaType
Ky0a; O TPUCEKIINH yTia

33

CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasuiesienumneaa

34

HpI/IKJ'IaI[HI)IG 3aJa4M, CBA3aHHBIC C




BBIYHCIICHHEM 00BEMA MPSIMOYTOJIHHOTO

napajuiesienuneaa

35 O06BEM npsMOi IPU3MBI

36 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIC C
BBIUMCJIEHHEM 00bEMOB MPSIMOM MPU3MBbI

37 [IpuknanHbie 3a1a49u, CBSI3aHHBIC C
00BEMOM MPSMOI TPU3MBI
Boruncnenue 005EMOB T ¢ TOMOIIBIO

38 onpeaeiéHHoro uarerpaina. OobEm
HAKJIOHHOM MPU3MBI
Brrancnenue 06bEMOB Te ¢ TOMOIIBIO

39 ornpenenéHHoro uHTerpaiga. Oosém
MUPAMU/IBI

40 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00BEeMOB ITHPaAMHJT C OOLITUM YTIIOM

41 ®opmyna o0bEma nupamuabl. OTHOIIEHKE
00bEMOB MUPaAMHU/T C OOLITUM yTIIOM

42 CrepeoMeTprUeCKUe 3a/1a41, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOM NMPU3MBbI

43 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIC C
00BEMaMu TUPaMUIbI
[Tpuknagueie 3agaun mo Teme "O0bEMBI
Te'", CBSI3aHHBIE C O0BEMOM HAKIIOHHOM

44 " 0
PU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "O0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TUPAMUJIBI

46 [Ipumenenne 06bEMOB. Brruncienue

PACCTOAHUA N0 MIIOCKOCTH




KonTtponbHas padota "O0BEM

47 |
MHOTOI'paHHHUKA
unuuapuyeckasi MOBEPXHOCTb,

48 oOpasyroniie NUINHAPUIECKON
MOBEPXHOCTHU

49 unuaap. [pssMoit KpyroBoM HUIMHAP.
[Tnomanb MoBepXHOCTU LUTUHIPA

50 Konuueckas moBepxHOCTh, 00pa3yroliue
KOHMYECKOU nmoBepxHoct. Konyc

51 CedeHune KOHyca IIIOCKOCTBIO,
MapayieIbHOM IIIOCKOCTH OCHOBAHUS

59 VYceuénnslit konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa
CrepeoMeTpriecKre 3a/1a4u Ha

55 JIOKA3aTeJIbCTBO M BHIYUCIICHHUE,
MOCTPOEHUEM CEUEHUN HUINHAPA, KOHyCa
CrepeoMeTpHrueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO M BHIYMCIIEHHUE,
MMOCTPOEHUEM CEYEHUM LUIIMH]IpaA, KOHyCa

57 [IpuknanHblie 3a1a4u, CBsI3aHHBIE C
[UIHHIPOM

58 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
KOHYCOM

59 Cdepa u map




60

[lepeceuennue cdepsr u mapa ¢
iockocThio. Kacanume mapa u cepsr
IUIOCKOCTBI0. B u n306paxenue mapa

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbr
TUTOCKOCTBIO. Bu 1 m300paxeHue mapa

62

VYpasuenue chepst. [Tnomans chepst u eé
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTpuiecKre 3a/1auu Ha
JTIOKA3aTeIbCTBO U BBIYHUCIICHUE,
CBsI3aHHBIE CO c(epoi U IMapoM,
MOCTPOCHHEM UX CEUCHUH IIIOCKOCTHIO

65

CrepeomeTpuyecKue 3a/1aun Ha
JIOKa3aTeJIbCTBO U BHIYHCIICHHE,
CBsI3aHHBIE CO C(epoi U IMapoM,
MOCTPOCHUEM UX CEYCHH MI0CKOCTHIO

66

[Ipuknaaneie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTAaHIapTHBIE
mogoous

68

Pazauansie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOI'OrpaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no teme "Tena u MOBEPXHOCTH
BpaieHus"




71

Kontponbhas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06wém nununapa. Teopema 06 00bEMeE
HPSIMOTO IIMJIMHIIPA

73

Berauciienue 005EMOB TeIT C TTOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHYyCa

74

[Tnomaau OOKOBOM M OJHOM
MOBEPXHOCTH KOHYyCa

75

CrepeoMeTpuieCcKre 3a/1auu, CBI3aHHBIC C
BBIUMCIICHHEM 00bEMOB IIWIIHHIPA,
KOHyca

76

77

[Ipuknagueie 3agaun 1o Teme "OO0BEMBI U
IJTOIIAAM TOBEpXHOCTEN Ten"

OO0BEM mapa ¥ MmapoBOro CEKTopa.
Teopema 06 06béme mapa. [lnomans
cdepbl. CTepeoMeTpHIeCKHe 3a1auH,
CBSI3aHHbBIE C BEIYUCIEHHEM 00HLEMOB
mapa, IMapoBOro CErMeHTa M IapoBOrO
CeKTopa

78

[Ipuknanneie 3aaauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
iomaaso cepbl. COOTHOMIECHUS MEXKITY
TJIOIIA ISIMU TIOBEPXHOCTEHN 1 00bEMaMu
MMOIOOHBIX TEI

79

[TooOHBIE TeNla B IPOCTPAHCTBE.
N3menenne 06bEMa npu moao00uu.
CrepeoMeTpHYeCKHE 3a]Ia9H, CBSI3aHHBIC C




BBIYHCIIEHUEM 00BEMOB TeJI U ILIOIIAIEH
IIOBEPXHOCTEN

80

KonTponbras padora "[Tnomaau
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

81

JBmwxkenus npoctpancTBa. OTOOpaKeHHUS.
JIBrmkenus u paBeHCTBO uryp. OOmme
CBOICTBa JBHKCHUM

82

Buabl nBrkeHMit: napaaieabHbII
MIEPEHOC, IEHTPAJIbHAsi CHMMETPUS,
3epKajgbHas CHMMETPHSI, TOBOPOT BOKPYT
IPsIMOI

83

[Tpeo6pazoBanus momoous. [Ipsmas u
chepa Ditnepa

84

FCOMeTpI/I'-IeCKI/Ie 3a1a4i Ha IPUMCHCHHUEC
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