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MNOACHUTEJIBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3YyUEHUS JUCLUIUINH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockonbky joruyeckoe MbILLUICHHE,
dopmupyeMoe TpH HM3yYeHHH OOYyYalOIIMMHUCS TOHSATHMHBIX OCHOB T'E€OMETPUH, TIpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMYECKMX YTBEP)KIECHUN IpU PpELICHUH
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraThb M OIPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCITOJB3YIOTCS TIPU PEIICHUH 3a/lad €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «I'eomeTpusi» Ha yriayOi€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOy4YarOUIMXCS MPHU HM3YYEHUU TE€OMETPHM, Kak
COCTaBIISIIONIEH TpeAMEeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U MCHOJIb30BaHUS 0ojiee TITyOOKMX I'€OMETPHUUECKUX 3HAHHWHA U
NeHcTBUH, CHeln(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOTo Mpo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C MCII0JIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUU Ha yriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHIIMBAIOUIMMHU Kypc 6a30BOr0 ypOBHSI, SIBIISIOTCSL:

paclIiMpeHue TpEACTaBICHUS O TEOMETPUM KaK 4YacTh MHUPOBOW KYJIBTYpbl H
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MUPOM;

(GopMHpOBaHUE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIONIMX ONMCHIBATh W U3ydaThb pasHble SBJICHUSA
OKpY’KaIOIIeT0 MHpa, 3HaHUE MOHATHUIHOrO ammapata no pasaeny «CrepeoMeTpus» y4eOHOTro
Kypca reoOMeTpuu;

(opMHpOBaHNE YMEHHs BJIaI€Th OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (POpMys M yMEHHE UX HPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAaPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(GopMHpOBaHHE YMEHHUsS paclO3HaBaThb HA 4YepTEkKaxX, MOJCIAX U B PEATbHOM MHpE
MHOT'OI'PaHHMKH U TeJla BPaIlleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

dbopMupoBaHue MOHUMAaHUS BO3MO>KHOCTH AKCMOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYeCKuX Teopuil, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyKIeHHUi;

dbopMupoBaHHEe yMEHHMs BIIAJETh METOAAMH JI0Ka3aTeIbCTB M aJTOPUTMOB pPEIICHUS,
YMCHUA UX NPUMCHATHL, MNPOBOAUTH JOKA3aTCIIbHBIC PACCYKACHUA B XOAC PCIICHUA
CTEepPEOMETPUYECKUX 3a7ad W 3aJad C NPAKTUYECKUM COJepKaHueM, (OpMUPOBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP>KACHUM U POJIM aKCHOMATUKU B TPOBEICHUH JIEAYKTUBHBIX PACCYXKIACHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
06yqa10mnxc;1, MO3HAaBaTeIbHONI AKTUBHOCTH, HCCICAO0BATCIIBCKUX yMeHI/II\/'I, KPUTHUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHHUIO T€OMETPHH;

dbopMupoBaHre (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
Pacrio3HaBaTb TMPOABJICHUA TCOMCTPHUYCCKUX HOHHTI/II\/'I, OG’bGKTOB )41 BaKOHOMepHOCTeﬁ B
peaNbHBIX JKU3HEHHBIX CUTYalUsAX U MPH M3YYCHUHU APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHHS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HUCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJIeH, HHTEPIpEeTaIlH MTOJIYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEeIbHBIMUA JIMHUSIMU y4eOHOrOo Kypca «l'eomerpusi» B 10-11
kiaccax sBisitoTcs: «lIpsiMble W TUIOCKOCTH B MpocTpaHcTBe», «MHororpanHukmy», «Tena
BpanieHus», « BEeKTopbl 1 KOOpAMHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B POCTPAHCTBEY.

ChopmynupoBarHoe Bo ®PI'OC COO tpeboBaHWE «YyMETh ONEPUPOBATH TMOHATHUIME,
peeBaHTHBIMU T€OMETPUH Ha yriyOoJIéHHOM ypoBHE oOydernus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJCpXKATENbHBIM JIHHHUSIM Yy4eOHOro Kypca, a (QOpMHUpOBaHUE JOTHYECKUX YMEHUMH
pacmpenensercs HE TOJIBKO IO COAEPKATEIbHBIM JIMHUSM, HO M 1O TroJaM OOy4YeHHS.
Copepxanue 00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJlbTaTaM  OCBOCHUS
®denepanbHON paboueil MpoOrpaMMBbl, paclpeneIEHHBIM 10 To/laM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOMpocaM oOydaromuecs
oOpamanuch HEOJHOKPATHO. JTO TMO3BOJISICT OPraHU30BaTh OBJAJACHUE TI'€OMETPUYECKHMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEJOBATENIbHO M TMOCTYNATEIbHO, C COOJIOJEHWEM MpPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIyI0 CHCTEMY TI'€OMETPHUYECKHUX
MPEJICTAaBICHUA O0YJYaIONUXCs, pacIupsis U yriyonss e€, o0pasys MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon K M3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3aarh ycnoBus ans auddepeHumanuu 00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECNEYUuTh  YIIyONE€HHOE H3Y4YeHHE TEOMETpHUHM  Kak
COCTaBJIAIONIECH yueOHOTo npeaMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO U3yUeHHUsT MaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynymeit mpodeccuu, obecrnieunBas TPEEMCTBEHHOCTh MEXKIYy OOIMHUM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuyeOnoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoxuTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).

COJEPXAHUE OBYYEHUSA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE OHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosioskeHue NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
CKpeInBaroImuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPsAMBIX 1
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE NPSIMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
OpsSIMBIX, HApaUIEIbHOCTh HOpsIMOM M miockocTu. [lapamnenbHoe W IEHTpanbHOE
POCKTHPOBaHUE, n300paxkeHue uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOESKTUPOBAHUSL.
N300pakenue ¢puryp B napamiebHON NPOEKIMH. YTJIbI C COHAIIPABICHHBIMU CTOPOHAMH, YIOJ
MEXy NPSAMBIMH B NPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajlIeNIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeifiie nmpocTpanCcTBEHHBIE (GUTYPBI HA MIIOCKOCTH:
TETpa’p, NapajuleIenue]l, IOCTPOEHUE CEUEHUH.

[lepieHAUKYISAPHOCT NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MpPSAMBIE NApAUICIbHBIE M NEPHEHIUKYJSPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJISIPHOCTH IPSAIMOM M IIOCKOCTH, TEOpeMa O MpsAMOW MNEpHEHIUKYISIPHOU
IJI0CKOCTH. OpTOroHalIbHOE NMPOEKTUpOBaHUE. [lepneHauKyssp U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKHU JI0 IUIOCKOCTHU, PACCTOSIHAE OT MPSIMOM 10 IUIOCKOCTH, MPOEKIU (PUIYpBI HA TIOCKOCTb.
[leprieHANMKYISAPHOCT TJIIOCKOCTEN: MPU3HAK MEPIECHANKYIIPHOCTU ABYX IUIOcKocTel. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.



VYrabl B IpOCTPAHCTBE: YO MEXIY NPSIMOM U TIIOCKOCThIO, IBYTPAaHHBIN yTOJ, TMHEUHBIN
yroJl JABYI'pPaHHOTO yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBOHCTBa IJIOCKMX M JIBYIPAHHBIX YIJIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH

Buabsl MHOTOrpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAas NPHU3MbI, OOKOBask W IOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIbHBIN Mapajiyieienuien] M €ero cBoiicTBa. Kparwaiiiine mMyTH Ha TMOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi MUPaMUa, MpaBUIbHAs U yceu€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBWIbHAs IpHU3Ma U IPaBHIIbHAs
nupamuia, NpaBuiIbHas TPEyrojbHasi MUpaMuia U NpaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
0 NIPaBUJIbHBIX MHOTOIPaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAJP.

Brruncienue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mbl. Ilnomans OGOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH
IIPABWJIBHOM MMMUPaMUBI, TEOPEMA O IJIOIAAHN YCCUEHHON MIMPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM NPABUIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B TNpPAaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS MapajljieNieNuena, CUMMETpUs
IIPABWJIBHBIX ITPU3M, CHMMETPHS NIPABUIIbHONU MTUPAMHU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBON BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBICHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JICHCTBHUS C BEKTOPAMHU: CIOKEHHE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BeKTOopa Ha uucio. CBoicTBa cloxeHUs BeKTOpoB. (CBoiicTBa
YMHOKEHUSI BEKTOpa Ha uyucio. IloHaTne koMIiuiaHapHble BEKTOpHL. [Ipu3HaK KoMIaHapHOCTH
Tpéx BekTopoB. [IpaBwio napamnenenunena. Teopema O pasiIoKEHUU BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM ~ BekTopaMm. IIpsMoyrosmpHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAWHATAMHM BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpaneHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTh, Cdepuueckas
MIOBEPXHOCTh, OOpasyromue MoBepxHocTe. Tenma BpamieHHs: HWIMHAP, KOHYC, YCEYEHHBIH
KoHyc, chepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U IIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cthepe. M300paskeHne Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka mumHapa u konyca. CHMMeTpus
cdepsl U mapa.

O6Bém. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIHLHOTO
napajuiesienunena u ciuenctus u3 He€. OObEM MpsAMOM U HAKIOHHOW MPHU3MBL, LWIMHIPA,
nupaMuibl U KoHyca. OObEM 11apa U apoBOTr0 CErMEHTA.

KomOunanuu Ten BpalieHUss W MHOTOTpaHHUKOB. Ilpu3ma, BmnMcaHHass B LMIIHHID,
onucaHHasg okojo wwiMHApa. Ilepecedenue cdepbl U mapa ¢ miockocTbio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAICHHUS.



[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, Tomanas chepbl u e€ yacteid. [logobue B
npoctpancTtBe. OrHomieHWe O00BEMOB, IUIOMIANEH TOBEPXHOCTEH TOMOOHBIX  Quryp.
[IpeoOpazoBanue momobusi, roMoTeTHs. PemieHwe 3amad Ha MJIIOCKOCTH C HCIIOJNB30BAHHEM
CTEepEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceueHU MHOTOTPAaHHUKOB M TeNl BpalleHHs: CEYeHHs] IWIMHIpa
(mapaynenbHO M NEPNEHIAUKYJISAPHO OCH), CEYEHMsI KOHyca (MapajljiesibHble OCHOBAHMIO U
MPOXOSIINE Yepe3 BEPLIMHY), CEUEHUs LIapa, METOIbl MOCTPOCHUSI CEUEHHI: METOJ CJEOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/] IEpEHOCA CEKYIIEN IIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkropst B mpoctpancTBe. Onepanuii HaJl BeKTopaMu. BeKTopHOE YMHOKEHUE BEKTOPOB.
CaoiicTBa BEKTOpHOTO yMmHOXeHMs. l[IpsmoyronpHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznmokenune BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpH
pELIeHUN TeOMEeTPUYECKUX 3a/1a4.

JBHKEHNSA B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OtoOpaxkenus. [IBuxeHus u paBeHCTBO ¢uryp. OOrme
CBOICTBA JBWXKECHMI. BuIbl NBMKEHUWI: MapajielbHbIA MEPEHOC, LIEHTpabHAs CUMMETPHS,
3epKaJIbHAasi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u chepa
Diinepa.

IHJIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHUSA VYUYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBII YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

1) rpa:xknaHckoe BOCIMTAHHE:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaloIerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOMIECTBA, MPEACTABICHHWE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpPHBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU 1 HA3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPaKTAHCKON MICHTUYHOCTH, YBAXEHUS K MPOILIOMY U
HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, IEHHOCTHOE OTHOLICHHE K JOCTHXKEHHSM POCCHUUCKHUX
MaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITUX IJOCTHUKEHUN B
JIPYTHX HayKaX, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEJACHHUS, CBI3AHHOTO C MPAKTHUYECKUM ITPUMEHEHUEM
JOCTH>KCHUN HAyKd U JESATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYHUBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCMIUTAHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyXIEHHH, BOCHPUUMYHUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3IudHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BocuTaHHE:



c(OpMHUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTEMaTHUECKHUE 3HAHHS B HHTEpecax 370pOBOrO
u Oe3omacHOro 00pasa >XKWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nUTaHue, cOATAHCUPOBAHHBIM PEXXUM 3aHATHH M OT/AbIXA, peryyspHas (pu3nuecKasi akTUBHOCTH),
buznyecKoe COBEPILICHCTBOBAHHE MPHU 3aHATUSX CIIOPTUBHO-03/I0POBUTENIBHOMN 1€ATEIbHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTh K TPYJIy, OCO3HaHHE IIEHHOCTH TPYAOJIIOOUS, UHTEPEC K PAa3IUYHBIM chepam
HpO(l)eCCI/IOHaJ'H:HOI\/’I ACATCIBbHOCTH, CBA3aHHBIM C MaTeMaTUKON U eé MNPpUITOKCHUAMHA, YMCHHUC
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYecKoMy O0Opa3oBaHUIO W
camM000pa30BaHUIO Ha MPOTHKEHUH BCEH KHU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKHX 3a7]a4 MAaTEMAaTHUECKON HAPaBICHHOCTH;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpbl, IOHUMAaHUE BIHUSHUSA COLMAIBHO-
HPKOHOMHUYECKUX IMIPOLIECCOB HA COCTOSIHHE MPHUPOJAHON M COIMAIBHOW CpElbl, OCO3HAHUE
I00ATPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUU IS pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX MOCIEICTBUN JJI1 OKPYXKAIOIIEeH cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MpPAaKTHKH, MOHMMaHHE MaTeMaTHUYeCKON HayKu Kak cgepbl
YeJIOBEYECKOW NeATENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS LUBUIM3AIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYJIbTYpPOH KaK CpeJCTBOM IIO3HAHMS MUDa,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD NMHAUBUAYAJIbHO U
B IpymIie.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3zoBrble JJornyeckue aeiicTBHA:

BBISIBIISITH U XapaKTePU30BaTh CYIIESCTBEHHBbIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMPEICIICHUs TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMKU, OCHOBaHMS NSl 0000IIeHus Hu
CPaBHEHHUSI, KpUTEPUU MTPOBOAUMOIO aHAIIN3a;

BOCTIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
NaHHBIX, HAOMIONEHUSX U  YTBEPXKIEHUSX, TMpeuiaraTb KPUTEpUU ISl BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;

MPOBOAMUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (MIpsMbIe U
OT TMPOTHUBHOIO), BBICTPAUBATh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKICHHSI U BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus: y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaubOonee MOAXOAAIIUMH C YYETOM CaMOCTOSITENBHO BbIIECTICHHBIX
KpUTEPUEB).



Ba3zoBrbIe ucciaenoBareLCcKHue NeliCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHC,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 00OOIICHHUS U BBIBOJBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHHUS, OIICHUBAThH JOCTOBEPHOCTH MOTYUYEHHBIX PE3yJIhTaTOB, BHIBOJOB U
000011IEHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHHU B HOBBIX yCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJISITH JEUIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOAMUMBIX JUIsl OTBETa HA BOIIPOC M IS
pelieHus 3a/1a4u;

BBIOMpAaTh HMH(POpPMAIUIO W3 HCTOYHHUKOB  PA3IUYHBIX THUIOB, aHAJU3HPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3JTUYHBIX BHIOB U  (GopM
MPE/ICTABIICHHUS;

CTPYKTYpHpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WJUTFOCTPUPOBATH TPadUIECKU;

OIICHWBATh HAAGKHOCTh HMHPOPMAIMK TI0 CaMOCTOATEIBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHIM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe el cCTBUS

Oo0menue:

BOCIIPUHUMATH U (bOpMy.HI/IpOBaTI: CYKIACHUSA B COOTBCTCTBHUU C YCIIOBUSAMU U LCTIAMHA O6H_[€HI/I$I,
SICHO, TOYHO, I'PaAMOTHO BbIPAKaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NHCbMCHHBIX TCKCTAX, HaBAaTb
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ysbTar;

B XO0jJ€¢ OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKTAaeMOW TeMbI, MPOOIEMBI,
pemaeMof?I 3aa4i, BBICKA3bIBATb HIACHU, HALCJICHHBIC Ha IIOUCK PCIICHHA, COIOCTABJIATH CBOHU
CYXKJEHHUS C CYXICHUSMH JPYIHMX YYaCTHHKOB JHajiora, OOHapyXHMBaThb pa3jMyhe M CXOJCTBO
MO3UIHI, B KOPPEKTHON hopMe hOopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh pe3yJbTaThl pPELIEHUS 3aJlaud, OKCIEpUMEHTa, HCCIEA0BaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3ajad NMPEe3eHTAUUHd U OCOOCHHOCTEH
ayIUTOpHHU.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranmn3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJa4d, BBIOMPATh CIOCOO peleHUus ¢ y4ETOM
UMEIOLINXCA PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:

BJIAJICTh HABBIKAMU IIO3HABATEIBHOM pe(EeKCHU KaK OCO3HAHHWS COBEPLIACMbIX ACUCTBUHN U
MBICTTUTENIbHBIX MPOIECCOB, UX PE3yJNbTAaTOB, BIAJETh CIOCOOaMU CAMOIPOBEPKU, CAMOKOHTPOJIS
IIpoliecca U pe3yibTaTa peleHNs MaTEMAaTUYECKON 3a1a4u;



NpeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTHh TP PEIICHHH 3a/la4d, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HAMJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHSIM, OOBSCHATH IPUYMHBI JOCTH)KCHUS WJTH
HEJIOCTHKCHHS PE3yJbTaTOB JEATEIBHOCTH, HAaXOIUTh OMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

NOHMMaTh W HCIIOJ30BaTh MPEUMYIECTBA KOMAHIHOW W WHAWBHIYAIBbHOH pabOTHI IpH
peleHny y4eOHbIX 3a/1a4, MPUHUMATh IeJIb COBMECTHOU JEeSITeIbHOCTH, TIIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM PabOThI, pacHpenesaTh BUAbI paboT, JOroBapUBaThCs, 00CYXIaTh MPOLECC U Pe3ybTaT
paboTbl, 000011aTh MHEHHS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXKIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» U WHBIE), BBITIOJIHITH CBOIO YacTh pabOThHl U KOOPAMHUPOBATH CBOU NIEHCTBHS C IPYTHMHU
YJIeHaMM KOMAaH/bl, OIICHMBAaTh KayecTBO CBOErO BKJI3Ja B OOWIMI NPOMYKT IO KPUTEPHSM,
c(hOpMYyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 knacca oOyyaronuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMM IOHSTHUSAMH CTEPEOMETPUM IPH pPEIICHUM 3axad U
IPOBEICHUN MaTEMAaTUYECKUX PaCcCyKIICHHIA;

® [PUMEHATH aKCHOMBI CTEPEOMETPUHU U CIEACTBUSA W3 HHUX IPU PEIICHUH TF€OMETPUYECKHUX
3ajay;

e KJIACCU(pUIMPOBATH B3aUMHOE pPACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH IOHATHSAMM, CBS3aHHBIMH C YIVIaMH B IIPOCTPAHCTBE: MEXKAY
IPSAMBIMU B IPOCTPAHCTBE, MEXKY NMPSIMOM M MJIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, CBA3aHHBIMUA C MHOTOTPAHHUKAMU;

e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOIPDAaHHUKOB (TpU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN TTapajuieIenuIe, Kyo);

® KJIACCU(HUIMPOBATH MHOIOTPAaHHUKH, BBIOMPAsi OCHOBAHUS AJIS KJIaCCU(PUKALINH;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHHUKOB IIOCKOCTBIO;

® BBINOJHATh MapajUIeIbHOE, LEHTPAIBHOE U OPTOTOHAIBHOE NPOEKTHpOBaHUE (GUIYp Ha
IUIOCKOCTB, BHIOJHATH N300paXkeHust (PUryp Ha MIIOCKOCTH;

® CTPOUTh CEUEHHMs] MHOTOTPAHHUKOB PA3JIUYHBIMH METOJAMHU, BBINOJIHATH (BBIHOCHBIE)
TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYD: BU]I CBEpXY, COOKY, CHU3Y;

® BBIYHCIIATH IUIOIIAN TOBEPXHOCTEN MHOTOIPaHHUKOB (TMpU3Ma, MUPAMUA), TEOMETPUUIECKUX
TEJ C MpUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATh MOHATHAMM: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYDBI;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

® BBINOJHATH JEHCTBUS HaJl BEKTOPAMU;



e pemaTh 3aJaud  Ha JOKa3aTelbCTBO MaTeMaTHMYECKUX OTHOUIEHMM M HaXOXXJIeHUe
F€OMETPUUECKUX BEJUYHMH, MPUMEHSS HM3BECTHBbIE METOJBI MPH pPEIIEHUU MaTeMaTHYeCKHUX 3a/ady
MOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHS CIIO’KHOCTH;

® MPUMEHATH TPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]1ay;

e U3BJIEKAaTh, NPe0oOPa30BBIBATH M HMHTEPIPETHPOBATH HH(POPMALHUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

® IMPUMEHATH IOJIyYEHHBIC 3HAHHUS Ha NPAKTUKE: CPaBHMBATH M AHAIM3MPOBATH peajibHbIC
CUTyallMM, NPUMEHSTh HW3y4YEeHHBbIC TIOHSATHS B IMPOILECCe IOWCKAa PEUICHHs MaTeMaTHYeCKU
chopMyIUpPOBAaHHONH MpPOOJIEMBbl, MOJEIUPOBATH pealbHbIE CUTyallUd Ha S3bIKE TE€OMETPHH,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHHUEM TE€OMETPUYECKUX IOHSITUH M TEOopeM,
amnmapara aiareOppl, pemarbh NPaKTHUECKUE 3a7ayH, CBS3aHHBIE C HAXOXJICHUEM TE€OMETPUYECKHX
BEJIMYMH;

® UMETh MpeCTaBlieHHUss 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPUM KaK COCTaBHOM YacTH
¢dyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kjacca o0ydaromuiicss HAyYUTCS:

e CcBOOOJHO OMNEPUPOBATH TMOHATHUAMHU, CBS3aHHBIMU C LWJIMHAPUYECKOM, KOHMYECKOH U
chepruyecKoi TOBEPXHOCTSAMH, OOBSICHATH CITOCOOBI MOTYyYCHHUS;

® OIEepUpPOBATh MOHATUSAMH, CBI3aHHBIMU C TEJIaMU BPAILLEHUS: IIHJIMHIPOM, KOHYCOM, cepoil
U I1apOM;

® pacrmo3HaBaTh Tella BpamleHus (UWIMHApP, KOHYC, cdepa U map) U OOBSACHATH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHuUs;

e KJIAacCU(HUIMPOBATH B3aUMHOE PACIIONIOKEHUE c(hephl U MIOCKOCTH;

® BBHIUUCIATH BETUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M Te€J BpalleHHs, 00bEMBI U IUIOIIAN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH IOHATHUAMH, CBA3aHHBIMH C KOMOMHAIIMSIMH TEJI BpALICHUA U
MHOTOTPAaHHUKOB: MHOTOTPAaHHMK, BIMCAaHHBIA B cdepy H oOmHMcaHHBIA OKoJIO cdepbl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILCHHUS;

® BBIYHCIATH COOTHOIICHUS MEXKAY IUIOLIAIIMU TIOBEPXHOCTEH U 00bEMaMH 1OT0OHBIX TET;

e 1300paxaTb M3ydaemble (DUTYPBI, BHIMOIHATH (BHIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHUS;

® U3BJIEKAaTh, MHTEPIPETHPOBATH M INPEOOpPa3OBBIBATE MH(POPMALHUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

e CBOOOHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEPaIUU HaJl BEKTOPAMU;

e 3a7aBaTh INIOCKOCTh YPABHEHHUEM B J€KapTOBOI cucTeMe KOOPAUHAT;

e pemaTh reOMETPUYECKHE 33aauld Ha BBIYHCIEHUE YIJIOB MEXIY HPSIMBIMU M IJIOCKOCTSMH,
BBIUMCJICHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha TMPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPHU PELICHUH;

e CBOOOJHO ONEPHPOBATH IMOHATHUSMH, CBSI3aHHBIMH C JIBI)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHI,

® BBINOJIHATH U300paKEHUSI MHOTOIPAaHHUKOB U TEJ BpallleHHs MPU NapaljieIbHOM IMEpeHoce,
LEHTPAJIbHOW CUMMETpPHH, 3€pKaJIbHON CUMMETPUH, IIPH MTOBOPOTE BOKPYT MpPSIMOH, Mpeodpa3zoBaHus
o00usI;



® CTPOUTh CEYEHHMsS MHOIOTPAaHHUKOB M TE€J BpAILEHUS: CEUCHMs LWIMHApA (MapajuleIbHO U
NEPIEHINKYJIAPHO OCH), CEUeHMs] KOHyca (MapajulelbHble OCHOBAaHMIO M MPOXOAAIIME dYepe3
BEpILNHY ), CEYEHHUs 11apa;

® JCIOJb30BaTh METOABl IOCTPOEHMSI CEUEHWI: METOJ CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYLIEH MIIOCKOCTH;

® J10Ka3bIBaTh FEOMETPUUECKUE YTBEPKACHMUS,

® MPUMEHATH TIeoMeTpudeckue (akTbl I pelIeHUs  CTePEOMETPUYECKHX  3ajad,
IIPEIOJIaratoliuX HECKOJBKO IIaroB PEIICHUs, €CIM YCIOBUS NPUMEHEHUs 3aJaHbl B SIBHOM H
HEesIBHOHU (opme;

e pemaTh 3a7ayd  Ha JIOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLUIEHMH U HaXOXKAECHUE
FE€OMETPUUECKUX BEJINYMH;

® [PUMEHATh NPOTPaMMHBIE CPEICTBA U 3IIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IIpU
PELIEHNH CTEPEOMETPUUECKHUX 3a/1a4;

® [PUMEHATH MOJy4YEHHbIC 3HAHUS Ha MpPAKTHKE: CPaBHUBATh, aHAJIU3UPOBaTb U OLICHUBATh
peanbHble CUTYallud, NPUMEHSATh W3y4EHHBIE IOHSATHS, TEOPEMBI, CBOMCTBA B IpOILECCe IMOMCKA
pelIeHrs] MaTeMaTU4eCKU CPOPMYIMPOBAHHONW MPOOIEMbl, MOAEIUPOBATh PealbHbIE CUTyallMd Ha
SI3BIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOEHHBIE MOJIENIN C MCIIOIb30BAHUEM I'€OMETPUUYECKUX MOHATHI
U TeopeM, ammapara anreOphl, pemarbh MPAKTUYECKUE 3aJaud, CBS3aHHBIE C HAXOXKICHHEM
reOMETPUYECKUX BEIHYUH;

® UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS I'€OMETPUM KaK COCTAaBHOW 4YacTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBaHue pa3ieioB H TeM NPOrpaMMbl KoaunyecTBo yacos DJIEKTPOHHbIE
n/n Bcero Kontpoabubie | Ilpaktnyeckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 BBeneHne B cTepeoMeTpurio 23
2 B3anmHoe pacnonokeHue npsiMbIX B 6
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [leprieHAMKYISAPHOCTD MPAMBIX U IJIOCKOCTEHN B 25
IIPOCTPAHCTBE
5 YTbl 1 pacCTOSTHUS 16
6 MHoOrorpasHuKH 7
7 BekTopsbl B IpocTpaHCTBE 12
8 [ToBTOpeHuUe, 0600IIEHNE U cHCTEMaTH3aIUs 5 2
3HAHWUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne i/ HaumenoBanue pasjaesioB u Tem nporpammbl | KosimuecTBo yacos JIeKTPOHHbIE
Bcero Konrpoabubie | IIpaktnyeckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 AHanuThueckas reoOMeTpHst 15 1
2 [ToBTOpEHME, 000OIIEHNE U CUCTEMATHU3AIIHS 15 1
3HAaHUI
3 O0BEM MHOTOTPAHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay moOBEPXHOCTH U O0BEMBI KPYTIIBIX TEI 9 1
6 JIBrkeHus 5 1
7 [ToBTOpeHUe, 0600IIEHNE U CHCTEMAaTH3aIUs 17 2
3HAHUI




| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 |

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3yYeHUS

DJIEKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypcbl

OcHoBHbIE TIpaBUiia H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, TapajieIbHbIX
psIMBbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUYKA, IPSMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300pakeHUs Ha PUCYHKE
IJIOCKOCTH, IMapaJICIIbHBIX NPAMBIX
(OTpE3KOB), cepeMHBI OTPE3Ka

[TonsaTus: nepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTb;
HOJIyIPOCTPAHCTBO

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
NIEPECCKAIOIIUECS MPsMast U TIOCKOCTh;
HOJTYTIPOCTPAHCTBO

MHororpaHHHuKH, H300paskeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHHHuKH, H300paskeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




cieactBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TNIOCKOCTEH

10

N300pakeHne ceueHni MupaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpamBanue NoCTPOECHHBIX CEYEHUI
pPa3HBIMH [IBETAMH

11

N300pakeHne ceueHnit MupaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX
pé6pa. N3obOpaxeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpamiBanue NoCTpOEHHBIX CEYEHUI
pPa3HBIMH [IBETAMHU

12

N3o00pakeHne ceueHnit mupaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamiBanue NoCTPOEHHBIX CEYEHUI
pPa3HBIMH [IBETAMH

13

N3o00pakeHne ceueHnit MupaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHue nepecedueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpamiBanue NoCTPOEHHBIX CEYEHUI
pPa3HBIMH [IBETAMH

14

Merton ciaeaoB AJisl HOCTPOCHUST CEYEHUI

15

Meron cienoB A MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuil MPSIMbIX U
TJIOCKOCTEM

16

Merton cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuil MPSIMbIX U
TJIOCKOCTEM

17

[TocTpoenue ceueHuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue




BBIHOCHBIX qepTen(eI‘/'I " 3aI1MCh 11aroB
TIOCTPOCHHSI

18

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eI‘/’I " 3aI1MCh 11aroB
TIOCTPOCHHSI

19

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenwnii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
IIOCTPOEHUS

21

[ToBTOopenue nnanumerpun: Teopema o
IPOMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTrOJIbHUKOB

22

IToBTOpeHue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4yepTexax. McTopus pa3BuTus
MJIAHUMETPUH U CTEPEOMETPUH

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3auMmHoOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3HaKy CKpeluBaromuxcs
npsmbix. [lapaniensHblie npsiMbie B
IPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUY U
€JMHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY MPOCTPAHCTBA U HE JiexKanlel Ha
JIaHHOU mpsiMoii. JIemMa o0 mepeceyeHun
napajuieIbHbIX MPSMBIX IJIOCKOCTHIO

26

[TapannensHOCTh Tpex mpsiMbIX. Teopema
0 TpéX mapajuiesIbHbIX OpsMbIX. Teopema o




CKPCIIUBAIOINNUXCA IPAMBIX

27

[MTapannensHOE TPOSKTHPOBAHHUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
POCKTHpOBaHus. M300pakeHne pa3HbIX
¢uryp B napajuieaIbHON MPOESKIUU

28

[lenTpanbHas NpoeKIus. YTOI ¢
COHaIpaBJICHHbBIMU CTOPOHAMU. VYroa
MEXy MPSIMbIMHU

29

3amayn Ha TOKA3aTEILCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C
pacIoOJIOKEHUEM MPSIMBIX B TPOCTPAHCTBE

30

[ToHsTHs: MapamIeaIbHOCTh NMPSIMOMN 1
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapaJuIEIbHOCTH NPSIMOU U MJIOCKOCTH.
CBolicTBa napauieIbHOCTU NPSIMON U
MIJIOCKOCTH

31

I'eomerprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIC C
NapaJUIEIIbHOCTBIO IIPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETO Yepes
JAHHYIO NPSIMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYrou npsMout. Pacuér
OTHOILICHUN

33

[TapannenpHas MPOEKIUs, TPUMEHEHNE
JUTSI TIOCTPOCHUS CeueHUI Ky0Oa u
napasienenunena. CBolcTBa
Hapannenennnezla n HpI/I3MI>I

34

[TapannensHble ockocTH. [Ipu3Haku
NapauiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.I@fI
yepes TOUKY, He MPUHAJIeKAILYI0 JaHHON
IIJIOCKOCTHU U CIACACTBUA U3 Heé

36

CBolicTBa napauiesIbHBIX INIOCKOCTEMN: O
NapaliCJIbHOCTH NPAMBIX MMEPCCCUCHU A




IIpH IIEPECEUECHUHN IBYX ITapalJIEIbHBIX
TJIOCKOCTEN TpeTher

37

CoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKJIIOUYEHHBIX MEKy MapalIeIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNUHN TPSMOM C
ABYMS TAPAJJICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenwne: Teopema Iudaropa na
MIJIOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHUS
HIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ IPSIMOYTOJIBLHOTO
napajejienunena

41

Brruncnenue IMH OTpe3KoB B KyOe 1
IPSIMOYTOJIBHOM NapajuleenuIe e

42

[lepnieH UKyYIIAPHOCTD NPSMOU U
mockocth. [Ipu3nak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

43

[lepnieHqUKyYIIAPHOCTD NPSIMOU U
mockoctu. [Ipu3nak
NEPIEHUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K IJIOCKOCTH

45

[ImockocTy U NEPHEHAUKYIIPHBIE UM
IpsIMbIE B MHOTOI'PaHHHUKAX

46

[ImockocTy U NEPHEHAUKYIIPHBIE UM
IpsIMbIE B MHOTOI'PaHHHUKAX

47

[lepnenauKymsp U HaKJIOHHAS.
[TocTpoenne nepneHauKyIspa U3 TOUYKH HA
IPSIMYIO

48

[leprieHauKYIsIp M HAKJIOHHASI.




[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IpSAMYIO

49 Teopema o Tpéx nepneHAuKyIIpax
(npsimast u oOpaTHas)

50 Teopema o Tpéx NepneHAuKyIIpax
(npsimast u oOpaTHas)

51 YToa MexXIy CKpelUBarOIIMMHCS
IPSIMBIMU

52 [Touck neprneHauKyJIIpHBIX IPSMBIX €
IIOMOUIBIO NEPIIEHINKYIIIPHBIX
IIJIOCKOCTEMN

53 OpTOroHaJIbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceueHuit Kyoa, MPU3MBI,
IIPABWJIBHOM MUPaMUABI C IIOMOILBIO
OPTOTOHAJILHOW MPOEKIUU

55 [Toctpoenue ceuenuit kyba, mpU3MBbI,
IIPABWJIBHOM MUPAaMUABI C IIOMOIIBIO
OPTOTOHAJILHON IIPOEKIUU

56 CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO II0cKocTu. Ilnockoctn
CUMMETpPUI B MHOTOTPaHHMKAX

57 [Ipu3Hak nepnesuKyIsIpHOCTH IPSAMOM U
IUIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

58 IIpaBunbHbIE MHOTOIpaHHUKU. Pacyér
PAcCTOSIHUN OT TOYKH JI0 IIJIOCKOCTH

59 IIpaBunbHbIE MHOTOIpaHHUKU. Pacyér
PACCTOSIHUN OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTH MEPIEHAUKYIISPHI:
CUMMETPHS, CABUT TOUKH I10
apaJuIeIbHON IPSIMOU

61 CnBur no HenapamieabHON NPSIMOH,
W3MEHEHUE PACCTOSHUI

62 KonTtponpHas padora "B3aumnoe

pacrosoXeHue IPsSMBIX U IMIIOCKOCTEH B
npocTpaHcTae”




63

[ToBTOpEHUE: yron Mex1y NpsMbIMUA HA
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEeHHE: yron Mex Iy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpryeckue METOABI BEIYUCIICHHUS
yIJla MEXAY IPSIMBIMU B MHOTOIPaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JTUHEMHBIX
YIJIOB ABYTPAHHOTO yria

67

[TepnenauKyIsIpHBIC TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IUIOCKOCTEH

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEM; TeopemMa o0 MpsiMOr
[IEPECEUCHMS IBYX IIIOCKOCTEH
NEePIEHANKYISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyrobHBIN Mapasuienenunen; Kyo;
M3MEPEHUS, CBOMCTBA IIPAMOYTOJIBHOTO
napajuierenunena

70

Teopema o0 AraroHan I NPSIMOYTOJIBHOTO
napajulesienuIe1a U CJICICTBUE U3 HEE

71

CrepeomeTpuyuecKkue 1 IpUKIaaHbIe
3aJ]1auu, CBS3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHUECM IMPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpEeUIUBAIOLIUECS MPSMBIE,
napajuieibHble INIOCKOCTU B CTAaHJAPTHBIX
MHOTOTpaHHHUKAaX

73

[Tapa napaynenbHBIX IIJIOCKOCTEW HA
CKPEIIMBAIOIINXCS MPAMBIX, PACCTOSIHUE
MEXY CKPELUBAIOLIUMUCS IIPSMBIMU B
IIPOCTBIX CUTYaLUsIX

74

PaccTosinue oT TOUKH 70 TIOCKOCTH,
paccTOsIHUE OT MPSMOM J0 TUNIOCKOCTH




75

Brruucnenue paccTosHUN MEXKIY
CKPEILHBAIOIIAMHUCS ITPSIMBIMH C
IIOMOILBIO NEPIECHAUKYJIIPHOM INIOCKOCTH

76 TpéxrpaHHblil yroy, HEpaBeHCTBA JIs 1
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO yria

77 DneMeHTHI ChepUIECKO TeOMETPHH: 1
reo0JIe3NYEeCKre JMHUU Ha 3emie

78 KoHnTtposbnas padota "Yrib1 u 1
paccrosiHus"

79 Cucremaruzanus 3HaHUM "MHOTOrpaHHUK 1
Y €ro JIeMEeHTHI"

80 [Mupamuga. Buasl nupamua. [lpaBunsHas 1
nupamuia

81 [Ipusma. IIpsamas 1 HaKJIOHHAs IPU3MBI. 1
[TpaBwibHas npuzMa

82 [IpssmMoit napainenenunen, 1
IPsIMOYTOJIbHBIN Mapajuienenumnes, Kyo

83 Brinykiible MHOTOrpanHuku. Teopema 1
Ditnepa

84 Brinykiible MHOTOrpanHuku. Teopema 1
Oitnepa. [IpaBuibHbIE U TOTYyIPaBUIIbHBIC
MHOTOTrPaHHUKHU

85 KoHnTtposbHast pabora "MHuororpanHuku" 1

86 [lonsiTHE BekTOpa Ha MJIOCKOCTU U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpOB 1

89 [TpaBuiio mapasnienenunena 1

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1

91 Paznoxxenue BekTopa 1o 6a3ucy Tpéx 1
BEKTOPOB, HE JICIKAILUX B OTHON
IIJIOCKOCTH

92 CkansipHo€ MPOU3BEICHHE 1




93

Brruucienue yria Mexxay BEKTOpaMu B
IIPOCTPAHCTBE

94 [Ipocreiinye 3a1a4u ¢ BEKTOpaMHU 1
95 [IpocTerinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiinne 3a1a4u ¢ BEKTOpaMHU 1
97 [IpocTerinue 3a7a4u ¢ BEKTOpaMu 1
98 O060011eHNe U cHCTeMaTU3allus 3HAaHUN 1
99 O060011eHre U cHCTeMaTU3allus 3HAaHUN 1
100 HToroBasi KOHTpoIbHas paboTa 1
101 HTorosasi KOHTpOJIbHAS paboTa 1
102 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102 0
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KoJsunyecTBo 4acoB Hdara DJIeKTPOHHbIE
n/n Bceero Kontposbubie | IlpakTuyeckue | M3y4yeHHs | mudposbie
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypcsl

[ToTOpenue Tembl "KoopauHaTel BEKTOpa
Ha IJIOCKOCTH U B MMPOCTPAHCTBE"

2 [ToTOpenue Temol "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"

3 [ToBTOpeHue Tembl "Beruncnenue yria 1
MEX/ly BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpEHUE TeMbI "YpaBHEHHUE IPAMOI, 1
MPOXOJIAIIEH Yepe3 ABE TOUKU"

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax

6 YpaBHEHHE JIOCKOCTH, HOPMAJb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeieHue 1

8 JIvuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1

IPOrpaMMHUPOBAHUE




JInHeliHbIC HEPABEHCTBA, JIMHEHOE
IPOrPaMMUPOBAHUE

10

AHaJIUTHYECKHE METO/IbI pacuéTa yria
MEXAY NPSAMBIMU B MHOT'OTPaHHUKAX

11

AHaJIUTHYECKHE METO/IBI pacuéTa yria
MEXAY MJIOCKOCTSIMU B MHOTOIPAHHUKAX

12

dopMya pacCTOSIHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJAMHATAX

13

HaxoxzeHue paccTosiHUM OT TOYKH [0
TIJIOCKOCTH B Ky0O€

14

HaxoxzeHue paccTosHUN OT TOYKH [0
IUIOCKOCTH B IPAaBUJIbHOU TUPAMHUJIE

15

KoHnTtponbHast pabota "AHamuTudeckas
reoMerpust”

16

Ceuenus MHOI'OI'PAaHHUKOB: CTAHAAPTHBIC
MHOT'OrpaHHUKH

17

Ceuenuns MHOI'OI'PaHHUKOB: MCTO CJICIOB

18

CG‘IGHI/IH MHOFOI‘paHHI/IKOBZ CTaHI[apTHBIG
MJIOCKOCTH, TIEPECEUCHUS MIPSMBIX U
IJIOCKOCTEN

19

[TapannenbHble TPsIMbIE U TNIOCKOCTH:
napajuielbHble CEUEHUs

20

[TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacy€r OTHOLIEHUI

21

[TapannenbHble NpsAMbIE U IIIIOCKOCTH:
YIJIBI MEX]Ty CKPEIIMBAIOIIIUMHUCS
IPSIMBIMU

22

[leprieHquKyIsIpHBIE IPSIMbIE U
MJIOCKOCTH: CTaHAAPTHBIE Maphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
PSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

23

[leprieHquKyIsIpHBIE TIPSIMbIE U
MJIOCKOCTH: TEOpEMa O TPexX
MEePIEeHIUKYIIpax

24

[IepnieHAUKYJIISIpHBIE NIPSIMBIE U




IIJIOCKOCTHU: BBIYHCIICHUA AJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpenue: muomanun
MHOTOYTOJBLHUKOB, (POPMYJIBI JJIS
Ionael, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JJIs
TJI0IIAJIeH, COOOPaKEHHUSI IO T00MSI

27

[ToBTOpenue: muomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JISI
Ionael, cooopakeHus moao0us

28

[Imomaan cedyeHnii MHOTOTPaHHUKOB:
IJIOILA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHHUSI IO T00MSI

29

[lnomany ceyeHnii MHOrOrpaHHHUKOB:
IJTONIAN TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOJ00us

30

Kontponbnas padora "[loBTopenue:
MHOT'OTpaHHUKH, CCUCHUS
MHOTOTPAaHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napajejienunena

32

3amaun 00 yaBOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKLIMH yria

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSMOYTOJIEHOTO
napajuiesenunesia

34

[Ipuknanueie 3a7a4n, CBsI3aHHbBIE C
BBIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napajuiejaenunena

35

O0BEM IPSIMON TPU3MBI

36

CrepeomeTpuyiecKue 3a/1auu, CBI3aHHBIE C
BBIUKCJICHHEM 00bEMOB IPSIMON IPU3MBI

37

[IpuknamHbIe 3aa9H, CBSI3aHHBIC C
00BEMOM TIPSIMOI TTPU3MBI




38

Brrancnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOM NPU3MBI

39

Beruncienne 00bEMOB TE ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HpaMHUIBI

40

dopmyia 00bEMa MUPaMHIBL.
OTtHomeHrne 00BEMOB TUPAMUJL C OOIIIMM
YTIIOM

41

®dopmyna 00bEMA TUPAMUJIBL.
OTtHomeHne 06beMOB MUPAMUJ ¢ OOIIUM
yTIIOM

42

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
00bEMaMH HAKJIOHHOW MTPU3MBI

43

CrepeoMeTpHUeCKUe 3a]a4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUTBI

44

[Tpuknagueie 3agaun 1o Teme "OO0BbEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
HPHU3MBI

45

[Mpuknanueie 3axaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM MTUPAMUIBI

46

[Tpumenenne 00bEMOB. Brruncnenue
PacCTOSHUSA 10 IIIOCKOCTH

47

KonTtponsHas padora "O0beéM
MHOTOTpaHHUKA"

48

[unuHapryeckas NOBEPXHOCTb,
00pa3yroue MUIHHIPUIECKON
IMOBEPXHOCTH

49

Humuaap. [psimoit KpyroBou HUIUHID.
[1mo1ma b MOBEpXHOCTH LIWJIMHIpA

50

KoHnueckas MoBEpXHOCTh, 00pa3yromiue
KoHHUYecKoi noBepxHocTH. Konyc

51

Ceuenne KoHyca MIIOCKOCTHIO,
HapaJuIeIbHON TNIOCKOCTH OCHOBAHUS

52

Yceuénnsblii konyc. M300paxenue




KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYyCa

55

CrepeoMeTrpHuueckue 3aJaun Ha
JTIOKA3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHUEM CEUEHUH IMINHIPA, KOHYCca

56

CrepeoMeTpuueckue 3aJauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
NOCTPOCHHEM CEUCHMI IIMIIMHApA, KOHYyCca

57

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
IIWIHHPOM

58

HpI/IKJIa,Z[HBIe 3aaa4u, CBA3aHHBIC C
MUJIMHIPOM

59

Cdepa u map

60

[Tepeceuenwue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. But 1 m300paskeHue mapa

61

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cepsl
IJIOCKOCTHIO. By 1 n300paxenue mapa

62

VYpasuenune chepsol. [Inomans chepsl u eé
yacTeu

63

Cummetpusi chepsl U 1mapa

64

CrepeomeTrpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U Mapom,
MIOCTPOCHHUEM MX CEUSHHH IIIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3aja9l Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH MIIOCKOCTHIO

66

[MpuknaaHbie 3313491, CBI3aHHBIE CO
cdepoit u mapom




67

[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCIICHUS B OKPYXKHOCTH,
CTaHJApTHBIE MOA00US

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OrpaHHUKOB

69

3agaun no Teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3agaun no teme "Tena U MOBEPXHOCTH
BpanieHus"

71

KonTtponbnas padora "Tena u
IIOBEPXHOCTH BpameHus"

72

O06Bém mumuHapa. Teopema 06 00bEME
NPSIMOT0 NMJIMHAPA

73

Brrancnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHyca

74

[Tnomaay 6OKOBOHM M OJIHOH
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHYyca

76

[Ipuknanueie 3aaaun o Teme "OObEMBI U
TJIONIAAN TOBEPXHOCTEN Ten"

77

OO0BéM 11apa U MapoBOTO CEKTOpA.
Teopema 06 06BEMe mrapa. [Tnomans
cdepsl. CTepeoMeTpUUIECcKre 3a1a49u,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
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