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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BOZMOKHOCTh U3yUCHHS JUCLIUIUINH €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe IpH M3Yy4eHHH OOYy4yarolIMMHUCS TMOHATHUMHBIX OCHOB TI'E€OMETpUH, IpHU
JI0OKa3aTeJIbCTBE TEOPEM M IOCTPOCHUM LIENOYKM JIOTMUECKUX YTBEPKIACHUN IPU PELICHUU
FeOMETPUYECKUX 3aJa4, YMEHHUE BBIJBUraTb M ONPOBEpPrarb T'MIIOTE3bl HEIOCPEICTBEHHO
UCITOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJA, B YaCTHOCTH (PU3MUECKUX
3a1ad.

Llens ocBoeHHUsE TporpaMMmel yuebHoro kypca «I'eomerpusi» Ha yriayOl€HHOM YpOBHE —
pasBUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU HW3yYEHHUH TEeOMETPUH, Kak
cocTaBJIAIOLIEH mpeaMmeTHO obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreyeHue
BO3MOXKHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKUX TIeOMETPUYECKHX 3HAHUH U
NeHCTBUH, CHeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MpOo(hecCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

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

pacliMpeHue MpEeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJIIIOLNIMX OINMCBIBaTh M M3y4yaTb pas3HbIE  SBIICHUSA
OKpY’KalOIIero MHpa, 3HAaHHE NMOHATHHHOTO ammapara 1mo pasgeny «CTrepeoMeTpus» y4eOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GopMyl M yMEHHE UX NPUMEHSATb, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEkKaX, MOAENAX M B PEaJbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJENH;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU aKCHOMAaTH4ECKOro IIOCTPOEHUs
MaTeMaTUYeCKUX TeOopHuil, (opMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKU IPU IPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTEeIbCTB M AJITOPUTMOB pEILEHHUS,
YMEHU HX MPUMEHATb, MPOBOJUTH [JIOKA3aTCIIbHBIE PACCYKIEHUS B XOAEC PpELICHUS
CTEpEOMETPUYECKMX 33Jad W 3aJad C [PaKTHUYECKUM cojepkKaHHeM, (popMupoBaHUE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHHUS, THTEPECa K N3yUYEHHUIO T€OMETPHH;

dbopMupoBaHue (QYHKIMOHAIbHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlUSIX U MPU U3YUYEHUH JPYTHX Y4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyalud, HCCIEAOBAHUS
MIOCTPOEHHBIX MOJIENEN, HHTEPIIPETALIUHN TIOJYYEHHBIX PE3yJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBIAOTCS: «I[IpsiMble M TIOCKOCTH B TPOCTpaHCTBE», «MHororpanHukm», «Tema
BpalleHus», « BeKTOpbl U KOOPAUHATHI B POCTPAHCTBEY, «/IBUKCHHS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo ®PI'OC COO tpeboBaHHE «YyMETh OIEPUPOBATH IMOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yyd4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTHYECKUX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJCpXKATeNbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHUUYECKUX
NPECTaBICHUN OOYYaIONIMXCs, paciupsist U yriyOmsist e€, oOpa3ys MpoyHble MHOKECTBEHHBIE
CBSI3H.

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

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTPaMM, O0ECHeunTh yIIIyONEHHOE W3yYeHHE TEOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wmzydenue yueOHoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBomutcs 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeIno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TPOCTPaHCTBO. 1loHsATHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOe pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKkpemuBaromuecs npsamele. [IpuszHaku ckpemuBaromumxcs npsamelx. [lapamiensHOCTh NpAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpSMBIX, NApaJUIeIbHOCTh HOpsAMOM U IIockocTH. [lapamiensHoe MW IEHTpaJIbHOE
POEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue Guryp B napauieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXAy NpSMbIMU B NpOCTpaHcTBe. llapaiienbHOCTh MIOCKOCTEH: mapajlieibHble IUIOCKOCTH,
CBOIICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiimme npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TeTpa’ap, NapaJIeJIEeNUIE], TIOCTPOCHUE CEYEHU M.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPHEHIUKYJSIPHBIE IpsIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJ]bHbIE M MNEPHEHIUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
10cKOCTH. OpTOroHajabHOE NpOoeKTHpoBaHUE. [leprneHauKyssp U HAKJIOHHBIE: PAacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepneHAMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHIUKYIIIPaX.

Yrael B IPOCTPAHCTBE: YIOJ MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroi JABYIpaHHOro yria. TpéxrpaHHbli MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yroiapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienune]l W ero cBoicTBa. KpaTuaiimne NIyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBenHas teopema Iludaropa. [Mupamuma: n-
yroJibHasi TUpaMua, IpaBuibHas U yceu€HHast nupamuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
nupamuia, NpaBuibHas TPEyrojabHas NUpaMuia U MpaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruucienne 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CummeTpyusi B IpaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapajUielenunena, CUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBI.

BekTops! M KOOPAMHATEI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIlpaBICHHbIE BEKTOpBl. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XXEHHME BeKTOopa Ha uwncio. CBoiicTBa cioxxkeHHs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pas3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexy BekTopaMu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpanieHus

[TonusiTHs: UMIMHIPUYECKAas TOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTh, CQepuyeckas
MOBEPXHOCTh, 00pasyromue MoBepxHOCTe. Tena BpameHHs: UWIMHAP, KOHYC, YCEUEHHBIN
KoHyc, chepa, map. BzaumHoe pacnosoxeHue cepbl U MIOCKOCTH, KacaTeabHas INIOCKOCTh K
cdepe. U300paxeHune Ten BpalleHUs Ha MIIOCKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienienunena u ciuenctBus u3z He€. OObEM MpsAMONW W HAKIOHHOW MPHU3MBI, HWIHHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUd W MHOI'OIpaHHUKOB. HpnsMa, BIIMCaHHad B HHWJIHUHADP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OMTUCAHHOTO OKOJIO cepsl, chepbl, BMIUCAHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Inomanp MOBEPXHOCTH LWJIMHIpPA, KOHYycCa, Iiomanas cepsl n e€ dactei. [lomobue B
npoctpanctBe. OTHouleHHe OOBEMOB, IUIOIIAIEH TOBEPXHOCTEH MOAOOHBIX  (uUTyp.
[TpeoOpa3oBanue momoOus, roMoTeTus. PemeHue 3agay Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHnI MHOT'OTPpaHHUKOB MW TEJI BpallCHUA: CCUYCHHA LUJIMHApPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHs KOHyca (TmapajjieibHble OCHOBAaHHUIO U
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHMs 11apa, METOAbl MOCTPOCHUSI CEUCHHMH: METOJ CJIEI0B,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPIAMHATHI B POCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOKeHHs. IIpsMoyronbHas cucTemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopinHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

J{BM2KEeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOWCTBA JABIKEHHH. BHIBl NBUKEHUI: NapasieNIbHBIA MEPEHOC, LEHTpPaJbHAs CUMMETpPHUS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMmoii. [IpeoGpazoBanust nogobus. Ilpsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BoCIMTAHUE:

C()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCHUMCKOro OOIeCTBa, MPEJICTABICEHUE O MAaTEMaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeaAyp TpakJaHCKOTO oOliecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATH C COLIMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JyXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKU W JCSTEIBHOCThIO YYEHOrO, OCO3HAHHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOWYMBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ady, pEUIeHWH, pacCyXIeHUuH, BOCIHPUUMYHUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3jIudyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErysipHas Qundeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IUIHBIM chepam
MpOoECCHOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu U peaTu30BbIBaTH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHHUE
r100aTbHOTO  XapakTepa  JIKOJOTHYECKHMX  MpoOJieM, OpHUEHTAalHMs Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a1ad B 00JacTH OKpY’Kalollel Cpellbl, MIIaHuPOBaHUE
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHSI HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOU KYJIBTYpOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBIABJIATE MW XAPAKTCPHU30BATH CYIICCTBCHHBIC IIPU3HAKKM MATEMATUYCCKUX O6’beKTOB,
NOHATUH, OTHOWICHWHA MEXAYy MOHATHAMHU, (OpPMYyIUpOBATH ONpEACICHUS  MOHSATHM,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEOOPa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpULATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IpsIMble U
OT IPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTALUIO, MPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBLIBATHL COOCTBEHHBIE CYXKIACHUA 1 BBIBOJBI,

BbIOMpaTh CcHoco0 pemieHus yd4eOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CaMOCTOSITETHFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3zoBble uccienoBarejbcKkue 1eCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOiaeMy, ycTaHAaBIUBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MMpOBOANTH CaMOCTOATECIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBaHUC I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEeKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENNLHO (POPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABJIATH )Ie(i)I/II_[I/ITI)I I/IH(bOpMaHI/II/I, JaHHBbIX, H€06XOHI/IMBIX IJI1 OTBE€TAa Ha BOIIPOC U JJIA
pELIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMATU3UpPOBaTh U MHTEPHPETUPOBATH MH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  MH(GOpPMALMIO, TPEACTAaBIATE €€ B  pasiMuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

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

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUSA

Oo0wmenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIOBHAMHU U LCIAMH
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pELICHHs 3aJayd, KOMMEHTHUPOBATh IOJY4YEHHBIN
pe3yJIbTarT;

B X0/1¢ OOCYX/EHHUS 33/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
CYXKIEHHS C CYXIEHUSMHU JIPYTUX YYaCTHHUKOB JMAaiora, oOHapy»XUBaTh pPa3jiHyuude U CXOJACTBO
NO3HIINH, B KOPPEKTHOU popme HOopMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHS,

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud |
0COOCHHOCTEN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBIATh IUIAH, AITOPUTM pELIECHHUS 3aJaud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HaBBIKAMU M1O3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IpPH PEUIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHUS pPE3yJIbTaTOB JI€ATENbHOCTH, HAXOJUTh OIIMOKY, aBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn ydeOHBIX 3a/Jay, IMPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, JOTOBapHBATHCSA, OOCYKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbD» M HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C
JIpYTMMH 4JI€HaMHU KOMAaHbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMHM MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:



CBOOOIHO ONEpHPOBATH OCHOBHBIMH MOHATHSMH CTEPEOMETPHH MIPU PEIICHNH 33/1a4 U
IPOBEICHUN MAaTEMAaTUYECKUX PACCYKICHUIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpH  PELICHUU
reOMETPUYECKHUX 3a/1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIONIOKEHUE TPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh OHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pAacCMo3HaBaTh OCHOBHBIC BHJbI MHOTOIPAaHHHMKOB (TpuU3Ma, MHUpaMuja,
IPSIMOYTOJIBHBIN Napajienenumnen, Ky0);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIS KJIaCCU(UKAIINY;
CBOOOZHO ONEpPHUPOBATh MOHSATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITOJIHATH HapaIJIeNbHOE, IICHTPAIIbHOE U OPTOrOHAIBHOE MPOSKTHpOBaHUE (pUryp Ha
IUIOCKOCTB, BBITIOJIHATH N300pakeHHst (PUTYp Ha TIIOCKOCTH;

CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMHU, BBIIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIATM  ITOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma, TNHPaMHUIA),
reOMETPUYECKUX TeJ C IPUMEHEHnEM (HOopMyIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/IHO ONIEPUPOBATH MOHSATHIMH, COOTBETCTBYIOLUIMMHU BEKTOPaM M KOOPAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/I BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHX OTHOIICHWH W HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYECKUX 33/]1a4 MOBBIIIEHHOT'O M BHICOKOTO YPOBHS CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIIIE POTPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a1aY;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(OPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IMPEICTABICHHYI0 Ha 4YepTexax u
PUCYHKAX;

IIPUMEHATh IIOJIyYCHHBbIE 3HAHMS Ha IPAKTUKE: CpPaBHMBATh M aHAJIU3UPOBATh
pealbHble CUTyaluH, IIPUMEHATh U3Y4YCHHBIC MOHATUA B IPOLIECCE IOMCKA pPELICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TIE€OMETPHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCHOJIB30BAHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara ainreOpbl, pemiath NIpaKTHYecKHe
3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETh TPE/ICTaBICHUs] 00 OCHOBHBIX J3Talax pa3BUTUS T'€OMETPHUHM KaK COCTaBHON
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kacca o0ydaromuiicss HAYYNUTCS:

CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C IWIHHIPHUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTyYEHUS;



OTIEpUPOBAThH TOHATUSAMH, CBS3aHHBIMH C TEJIAMH BPAIICHUS: IMIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBarh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
HOJTy4EHHS TeJl BpalllCHNUS;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIOI0KEHUE Cephl U IUIOCKOCTH;

BbBIYUCIIATH BCJIIMYUHBI J3JICMCHTOB MHOI'OIPAHHHUKOB MW TCJI BpaliCHUA, 00BEMBI H
iomaigu HOBerHOCTCﬁ MHOTI'OI'PpaHHUKOB W TCJI BpalllCHUA, TCOMCTPUUCCKUX TCJI C
IpUMEHEHHEM (GOpMyIT;

CBOOO/IHO OTMEPHPOBATH MOHATHSIMH, CBI3aHHBIMH ¢ KOMOMHAIIMSIMU TEJl BPAILCHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
C(bepa, BIIMCAHHAs B MHOT'OI'PaHHUK WJIA TCJIO BPAILICHUA,

BBIYHCIIATH COOTHOIICHHUS MEXKAY IIIOMAASIMHU ITOBEPXHOCTEH M 00BEMaMH 1MOI0OHBIX
TelT;

n300pakaTh M3ydaemble (UTYpPbI, BBIIOIHATH (BBHIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB IMPOCTBIX O0BEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS
TEJl BpaILlCHHS;

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBATh uH(bOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpEeACTAaBICHHYIO Ha uyepTexax u
pHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMK HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOpMHAT;

pelmath TeOMETPUYECKHE 3aJaud Ha BBIUMUCICHHE YIJIOB MEXIy NpSIMbIMU U
IUIOCKOCTSIMHU, BBIYHMCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMHU, CBSI3aHHBIMU C JBUKEHHUEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBIMOJIHATh HM300pa)K€HUsT MHOTOIPAaHHMKOB M Te€J BpallleHUs MpH MapajuleIbHOM
NIEPEHOCE, LIEHTPAIILHON CUMMETPUH, 3€pKaJIbHON CUMMETPHUH, IIPH IIOBOPOTE BOKPYT
psIMOH, ipeoOpa3zoBaHus O00uS;

CTPOUTh CEYEHHUS MHOTOIPAaHHUKOB U Te€Jl BpALEHUS: CEYEHMs IMMIMHIpA
(mapasuienbHO U NEPIEHIUKYIIAPHO OCH), CEYeHUs KOHYyca (IapaijelbHble OCHOBAaHHIO
U TIPOXOJIAIIINE Yepe3 BEPILNHY), CEUeHUS 111apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CJEI0B, METOJl BHYTPEHHEro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEeH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

OPUMEHATh TeOMETpHuYeckue (HaKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
IIPEeJIIoJIaraoliuX HECKOJIbKO LIaroB peleHus], €Clii yCIOBUS MIPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (opMme;

pelmaTre 3aJayd Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHMH W HaXOXIECHUE
TEOMETPUUECKUX BEJINYMH;

MPUMEHSTH POTPaMMHbIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHbBIE CUCTEMBI PU
pEIIeHNN CTEPEOMETPUUECKHX 33]1aY;

IPUMEHATH IIOJy4EHHbIE 3HAHUS HA INPAKTHKE: CpaBHMUBATh, aHAIM3HUPOBATh H
OLICHMBATh peajbHbIE CUTYyallMH, IPUMEHATh U3yUEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pELIeHUsT MaTeMaTHuecKu CQOpPMYJIUPOBAHHON MpoOIEMBI,



MOJIEJIMPOBAaTh PealbHbIE CUTyallud HA S3BIKE TCOMETPHH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIENIM C UCMOJIb30BAHUEM T€OMETPUUYECKHX MOHATUH M TEOpeM, ammapara aireOpsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3AHHbIE C HAXOKIACHUEM M€OMETPUUECKUX BEJIINYUH;
UMETh IPEJCTaBICHUs] 00 OCHOBHBIX J3Talax Pa3BUTUS TI'€OMETPUM KaK COCTaBHOM
yacTu pyHIaMEHTa pa3BUTHsI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnosiokeHue NpsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmueckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencTBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LIBETAMH

N300paxkeHne CeueHUi MUpaMuIbl, Kyoa U
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAMU

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CedeHHI




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuse, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

IToBTrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky CKpemuBaromuxcs
npsaMbIX. [lapamiensHbie IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMO ITapajuIeIbHON
JAHHOM NPSMOM, MTPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTh TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

27

28

29

30

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIEITHLHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKLIUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

[TonsATHA: mapauIeTIbHOCTD MPSMOM U

IJIOCKOCTH B pocTpaHcTBe. [Ipn3Hak
MapaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaAJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIENBHOIO IPYTroi npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
IUTSL TIOCTPOCHHUS CEUCHHH Ky0a 1
napauienenumnena. CBoncTa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
mapaJiuIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHbIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1ApaJUICIbHBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJenuiena

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIBHOM ITapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH IPSMOHN U
IJIOCKOCTH

43

44

45

[lepneH MKy ISIPHOCTD NPSIMON U
mockocty. [Ipr3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K IITIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocTH M nepeHINKYJIIIPHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

48

[lepneHuKysp U HAKIOHHAS.
[TocTpoeHne nepneHuKyIspa U3 TOUYKH HA
MPSAMYIO

[lepnieHqUKymsAp U HAKIIOHHAS.




ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX NEpPHEHAUKYISIPAX
(mpsimast u oOpaTHasi)
Teopema o TpEx meprneHANKYIApax
(npsimast u oOpaTHas)

o1

Yron Mexay CKpeuuBaroIUMHUCs
MPSIMBIMU

52

53

[Touck neprneHMKyIApHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO
OPTOrOHAJILHOW MPOEKINU

55

56

57

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUN B MHOT'OTPaHHUKAX

[Ipu3HaK nepneHMKyISIPHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIOCKOCTH

59

60

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIIOCKOCTH

CriocoObl OIyCTHTD MEPIICHAUKYIISIPBI:




CUMMETPHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

HOBTOpeHI/IeZ YIroJj MCXKAy IIpAMbIMU Ha
IIOCKOCTHU, TPUTOHOMECTPHS B
IMPOU3BOJIBHOM TPECYTOJIBHUKE, TCOpEMaA
KOCHHYCOB

64

[IoBTOpEHME: Yroyi Mex Iy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrIila MEeXIy NPSIMBIMHA B MHOIOTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

[lepnennukynspHbie miaockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYIISIPHBIX IIOCKOCTEHN

68

[Ipu3Hak nepneHaANKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepPECEUCHMS JBYX IIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

70

[IpssmoyTonbHBIN Napasienenunen; Kyo;
WU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

Teopema 0 nuaroHany NpsIMOYTOIbLHOTO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKre U MpUKIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Brruucnenue pacctosHUA MEKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHN Ha 3eMIie

78

Kontponbras padota "Y1 u
paccrosiHus"

79

80

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[upamupa. Buasl nupamua. [IpasunsHas
nupamMuaa




[Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL.

81 1
[IpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
PSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

83 Brinykibeie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiiple MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJTyIIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

97 [Tpocreiinme 3aaun ¢ BEKTOPaAMH 1

98 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1




99 O06001IeHre U CHCTeMAaTU3alns 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsE paboTa 1
102 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Nem/m | Tema ypoka Konrpoabnsie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOpenue TeMbl "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJALIEH uepe3 1B€ TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1
MEXly IpSMbIMU B MHOI'OTPaHHHUKaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMya pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMA
[lepnengukynsipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbie MPSIMbIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
TepIeHIUKYIsIpax

24 [lepnengukynsipHbie MPSMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTprdeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IIPSAMOM MTPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
UPaMUIbI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOIIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

16 [Tpumenenue o0bEMOB. Boruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUJIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
o 00us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 006 00bEMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB IIMITHHIIPA,
KOHycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o0wEma mpu mo100uu.
CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH
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KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit
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[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa
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I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”
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O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"
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O6o6mmatomee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpaHcTae”
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O6o6mmatomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTBe"
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Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"[Tnomaam MOBEPXHOCTH U OOBEMBI
KpyrJibIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa
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[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






