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MNOACHUTEJIbBHAS 3AIINCKA

I'eomerpust siBisieTcst OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOIIero
00pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3y4EHU JUCLUIUINH €CTECTBEHHO-HAayUYHOU
HalpaBJI€HHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockonbky joruyeckoe MbIILUICHHE,
dopmupyeMoe TpH HM3YYEHHH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TpHU
JIOKa3aTelbCTBE TEOPEM M TOCTPOCHHUHU ILIEMOYKU JIOTUYECKUX YTBEPXKIACHHH TpU pEIIeHUH
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCS NIPU PEIIEHUM 3a/la4 €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJE€HHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOydYarOUIMXCS MPHU M3YYEHUU TE€OMETPHM, Kak
COCTaBIISIIONIEH TpeaMeTHOW oOmactn «Marematuka ¥ WH(MOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETEHHs] U WCHOJIb30BaHUS 0ojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHWNA U
NeHcTBUH, CHeUn(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOrO MpOo(ecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a1a4aMu Kypca F€OMETPUU Ha YTiyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SBISIFOTCS:

pacuiMpeHue TMpeICTaBIeHUs] O TEeOMETPUM KaK 4YacTh MHUPOBOW KYJIbTYphl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHHE NPEICTABICHUA O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaXKHEHIIMX
MaTeMaTHYECKUX MOJEISAX, TO3BOJISIONIMX ONMCHIBATh W U3ydyaThb pasHble SBJICHUSA
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHUIHOrO ammapaTa mo pasaeny «CrepeoMeTpus» y4eOHOro
Kypca reoMeTpuu;

(GopMHpOBaHUE YMEHMs BJIaJ€Th OCHOBHBIMM MOHSTHUAMHU O IPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, (pOpMyl M yMEHHE UX IPUMEHSTb, YMCHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(GopMHpOBaHHE YMEHHsS paclO3HaBaTh HA 4YepTEkKaxX, MOJCNIAX M B PEATbHOM MHpeE
MHOT'OI'PaHHMKH U TeJla BPaIlleHUs,, KOHCTPYUPOBaTh T€OMETPUUYECKHE MOJIEIIN;

dbopmupoBaHue MOHUMAaHUS BO3MO>KHOCTH AKCMOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYeCKUX Teopuil, (popMuUpOBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyKIeHHUI;

dbopMupoBaHHEe yMEHHMs BIIAJETh METOAAMH JI0Ka3aTeIbCTB M aJTOPUTMOB pPEIICHUS,
YMCHUSA WX NPUMCHATH, MNPOBOAUTHL JOKA3aTCIIbHBIC PACCYXKIACHUA B XOAC PCIICHUA
CTEpPEOMETPUYECKUX 3a7ad W 3aJad C NPAKTUYECKUM COJepKaHueM, (OpMUPOBaHUE
IpEJICTaBICHUsT O HEOOXOIUMOCTH JOKa3aTelbCTB INpU OOOCHOBAaHUMU MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKU B TPOBECHUH JIEAYKTUBHBIX PACCYXKIACHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
06yqa101u1/1xca, IIO3HaBaTeIbHONI AKTUBHOCTH, HCCICAO0BATCIIBCKUX yMeHHﬁ, KPUTUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

dbopMupoBaHre (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
PacCrio3HaBaTbh TMPOABJICHUA TCOMCTPHUYCCKUX HOHHTHﬁ, OG’bGKTOB )41 BaKOHOMepHOCTeﬁ B
peaNbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3YYEHUHU APYTHX Y4EOHBIX MPEIMETOB, MPOSBICHHS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHUS PEaJbHBIX CHUTYyalluid, HUCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAI[H MTOTYYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEIbHBIMUA JIMHUSAMH y4eOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBisitoTcs: «lIpsiMble W TUIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukmy», «Temna
BpalieHus», «BeKTopbl U1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IIPOCTPAHCTBE.

CdopmymupoBannoe Bo ®PI'OC COO TtpeboBaHME «YyMETh OINEPUPOBATH TMOHSATHIMHE,
peIeBaHTHBIMU T€OMETPUU Ha yriyonéHHoM ypoBHe oOydenms B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXKATENbHBIM JIHHHUSIM Yy4eOHOro Kypca, a (GOpMHUpOBAaHHE JOTHYECKUX YMEHUH
pacmpesieNiieTcsi HE TOJbKO IO COJIEPKATeIbHBIM JUHUSM, HO W IO ToJaM OOYYCHHS.
Copepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
®denepanbHON pabouell MpOrpaMMbl, pacpeneEHHBIM 10 To/1aM O0yYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpocaM oOydaromuecs
oOpamanuch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE TI'€OMETPUYECKHUMU
MNOHATUSIMM U HaBbIKAMHU IIOCJEJIOBATENIbHO M TOCTYNATEIbHO, C COONIOJEHWEM MpPUHIIHUIIA
IIPEEMCTBEHHOCTH, a HOBblE 3HAHMS BKJIIOYAaTh B OOIIYI0 CHCTEMY T'€OMETPHUYECKHUX
MPEJICTABICHUA O0yJYaroONXCcs, pacimpsis u yriyomusis e€, oOpaszysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon k U3y4EHHUIO T€OMETPUH HA YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3aarh ycnoBus s nuddepeHnmanuy  00ydeHHs, IOCTPOEHUS WHAMBHUAYaTIbHBIX
0o0pa3oBaTeNbHBIX  MpPOrpamMM, OOECHEYUTh  YrIyONEHHOE HW3Y4YeHHE TEeOMETpHUHM  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTh OOYYAIOMIMXCS K MPOAOJDKEHUIO U3yYeHUsI MaTeMaTUKHU ¢ y4ETOM BbIOOpa
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOIMMUM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzyuenmne 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 Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuu. Touka, mpsimasi, II0CKOCTh, MpocTpaHcTBo. [loHaTne
00 aKCHOMaTHYECKOM IIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: NEPECEKAIONINECS, apajlIeIbHbIE U
CKpeInBaroIuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NpsAMBIX 1
IUIOCKOCTEN B NMPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IIPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, MApajuIebHOCTh OpsIMOM M miockocTu. [lapamnenbHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauI€IbHOIO MPOEKTUPOBAHUS.
N3o0pakenne Guryp B mapawieJbHON MPOEKIIMHA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXy NpSMBIMU B NpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: NMapajljiebHbIE IIOCKOCTH,
CBOWCTBA MapajieNbHbIX TuIockocTel. [IpocTeiiiie nmpocTpancTBEHHBIE (UTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIe, IOCTPOCHUE CEUECHUM.

[lepneHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIECHIOUKYJISAPHBIE TpSMBIE B
IPOCTPAHCTBE, MpsAMBbIE NapauIeIbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOU NEpHEHAUKYISIPHOU
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 IJIOCKOCTH, MIPOEKIHUSA (PUIYphI HA MIIOCKOCTb.
[IepnieHAUKYIAPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYrabl B IpOCTPAHCTBE: Yo MEXAY NPSIMOM U TJIOCKOCThIO, IBYTPAaHHBIN yroJ, JMHEHHbBIN
yIrojl ABYIpaHHOro yrija. TpéXxrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpatHtoro yria. CBOHCTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHOrorpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yrosbHas npusma,
npsMasi 1 HaKJIOHHAas NPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN NapajuleNienunes U ero cpoiicTBa. KpaTuaiimie HyTM Ha IOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojibHasl NUpaMuia, IpaBUiIbHas U yceu€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBWiIbHAs IpHU3Ma U IPaBHIIbHAs
nupamMuia, MpaBUiIbHAas TPEyrojbHas NUpaMUAa U MPaBUIbHBIN TeTpasap, KyO. IIpencraBinenue
0 NIPaBUJIBHBIX MHOTOIPaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAP.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaronanu, yribl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMOM mpu3Mel. [lnomians OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
IIPABWJIBHOM NMUPaMUBI, TEOPEMA O IJIOIAAHN YCCUEHHOM MUPaAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM INPABUJIBHBIX MHOTOTPaHHHMKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS MapajljieNieNuIena, CUMMETpUs
IIPABWIBHBIX IPU3M, CHMMETPHS NPABUIbHON MUPAMMU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpPABICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBICHHbIE BEKTOpHl. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHWE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cioxxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne KoMIiuiaHapHble BEKTOpHI. [Ipu3HaK KoMIaHapHOCTH
Tp€x BekTOpoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3loKEHUM BEKTOpa MO TPEM
HEKOMIUJTaHapHBIM ~ BekTopaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3p MeXAy KOOpJAMHAaTaMH BEKTOpPA M KOOpAMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTh, KOHHWYECKas IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3yroImue MoBepxHOCTe. Tenma BpamieHWs: HUIWHAP, KOHYC, YCEUYEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U IIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalieHus Ha MI0cKocTy. Pa3eépTka mumHapa u konyca. CuMMeTpus
cdepsl U mapa.

O06bEM. OcHOBHBIE CcBOWCTBA O0BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajuiesenunena u ciuenctsus u3 He€. OObEM MpsAMONM U HAKIOHHOMW MPHU3MBL, LWIMHIpA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KoMOuHamu Ten BpalleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIHHID,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl u mapa c¢ miockocteio. Kacanue mapa u
chepsl IockocThio. [IoHATHE MHOTOTpaHHUKA, ONMTMCAHHOTO OKOJIO chephl, chepbl, BMMCAHHON B
MHOTOTPAHHHK HJIU TEJIO BPAICHHSI.

[Tnomans MOBEPXHOCTH LMIMHIpA, KOHYca, miomians chepbl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANECH TOBEPXHOCTEH MOJOOHBIX  (uTyp.
[IpeobpazoBanue monobus, romorerus. Permienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoeHne ceyeHHH MHOTOTPAaHHUKOB M TEN BpAlllCHUS: CEUCHHMS LMIMHIPA
(mapamienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYSHHs IIapa, METOJIbl IMOCTPOCHHSI CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN IIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrtops! B npoctpancTBe. Onepannu HaJ BeKTOpaMHu. BEeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsMoyrosibHas cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pELIEHNU T€OMETPUUYECKUX 3a/1a4.

JIBU:KeHMsI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [[Bwkenus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUU. Buabl NBMKCHUH: NapajuICIbHBIA I[IEPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKajibHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeobGpazoBanus nonodus. Ilpsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOyYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOro OOMIECTBA, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHUS K MPOILIIOMY U
HACTOALLEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUIKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, c(HOpMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEJCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu W JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJAJA B MOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCIIMTAHUE:

JCTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYas  OCTETHKY  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyXACHUN, BOCHPUUMYHBOCTH K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanmue:

c(OpMHPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMaTUUECKUE 3HAHUSI B MHTEpecax 37J0POBOI0
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON IEATEILHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K pa3uyHbIM chepam
npo(hecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiell mpodeccuu ¥ pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy OOpa3oBaHHUIO W
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIMPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUE BIHUSHUSA COLMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHME IPUPOJHOM M COLHMAIBHOM CpEelbl, OCO3HAHHE
I00ANFHOTO  XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTEeMAaTHYECKUX 3HAHUW IS PEUIeHHs 3a1a4 B 00JacTH OKPYKAaIOIIEH Cpellbl, TNIaHUPOBaHUE
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HayKH U OOIIECTBEHHOM NPAaKTUKU, MOHHMAaHHE MAaTeMaTHYECKOW HAyKH KaK c(epsl
YEJIOBEYECKON JIEATENBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUS LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MAaTEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIENOBATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCcadbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE IMPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKU, OCHOBAHWS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYNIHpPOBaThH W MPEOOPa3OBBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHst B (akrTax,
MaHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JienaTh BBIBOJBI C HMCIHOJIB30BAHWEM 33aKOHOB JIOTMKH, INEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus: y4eOHOW 3agaud  (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hamboyiee MOAXOMANINA C Y4ETOM CaMOCTOSTENLHO BBIJIEICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHA:

HCIIOJIb30BaTh BOIMIPOCHI KaK HMCCIIEOBATENLCKHI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOMPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPoOJIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUpOBaTH TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTHh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs1, HCCIIeI0BaHus, OL[ECHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH JEQUIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC M IS
peulieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O W3 HMCTOYHUKOB pA3JIMYHBIX THUIOB, AaHAJIW3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPIPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO CHOPMYIHPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKaTHBHBIE YHHBepPcaAIbHbIe YueOHbI€ eliCTBUSA

Oo0menmne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IHCHhMEHHBIX
TCKCTAX, JaBaTb TMOACHCHUA 110 XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHbII\/'I
pe3ynbTar;

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKTAaeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aia4u, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TOUCK PEIICHUS, COMOCTABIATh CBOM
CYXJIEHUS C CYKICHUSMHU JPYTUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh pa3iMyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YNbTAThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, HCCIICAOBaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHS € Yy4ETOM 3a4ad  MpEe3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
U MBICIUTEIBHBIX TPOIECCOB, HX PpEe3yAbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysibTaTa pelleHrs MaTeMaTUYecKoH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUM 33/7a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBHUSAM, OOBSICHATH MPUUYUHBI
JOCTHKEHHUS] WM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, [1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pelmieHud y4eOHBIX 3a7ady, NPUHHMATh 1eNb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHu3alli0 COBMECTHOM pPabOTHI, pacrpenensaTbh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCykIeHUs, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOK YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIIEHWBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaaccaoOydaromuiicss HAy4YnuTCS:

© CBOOOZIHO OIEpUPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPHHU TIPH PEIICHUH 3aj1ad U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

® IPUMEHSATH aKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX MPU PEIICHHH F€OMETPUIECKUX
3aj1ay;

® KJIacCH(HUIMPOBATh B3aMMHOE PACIIOJIOKEHUE TPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOZHO OIEpUPOBaTh MOHATHSAMHM, CBA3aHHBIMHA C YIJaMHd B HPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

¢ cBOOOTHO OMEPUPOBATh MOHATUSIMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CBOOOZHO pacIo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHHKOB (TpU3Ma, HHpaMHIA,
NPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo);

® KJIacCH(pHUIMPOBATH MHOTOIPAaHHUKH, BEIOMpasi OCHOBAHUS JUIs KITacCU()UKAINHN;

¢ CBOOOZHO ONEPHUPOBATh TOHATUSMH, CBA3aHHBIMH C CEUYCHHEM MHOTOIPaHHUKOB
IUIOCKOCTBIO;

® BRITIOJIHATH MapajjiebHOE, EHTPAIbHOE U OPTOTOHAIBHOE NMPOEKTHpOBaHHE (GUryp Ha
IUIOCKOCTB, BBIIOJHATH H300pakeHust (Uryp Ha IMIIOCKOCTH;

® CTPOUTH CEYEHHsS] MHOTOTPAHHUKOB DPA3IMYHBIMA METOJAMH, BBIIOIHATH (BBIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTyp: BHI CBepXy, COOKY,
CHH3Y;

®BHIUMCIIATh  IUJIOUIAJM  IOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TMpH3Ma, MHPaAMHJIA),
T€OMETPUYECKUX TeJl ¢ IPUMEHEHNEM (HOpMYIT;

¢ CcBOOO/IHO OINEPUPOBATH MOHATUSMHU: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh H
IUTOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPHH (QUTYPHI;

¢ CBOOOJIHO OTEpPUPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM W KOOpAWHATaM B
IPOCTPAHCTBE;

® BHITTOJTHATH/ICHCTBUAHA/IBEKTOPAMH;

epemaTh 33JaYd Ha JOKa3aTeNbCTBO MAaTeMaTHMYeCKHMX OTHOIICHWH W HaXOXKICHHE
TE€OMETPUYECKUX  BEJIMYMH, TPHMEHSS HW3BECTHBIC METOABI TPH  PEHICHUH
MaTEeMaTHYECKUX 3a/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

® IPUMEHATH IPOCTEHIINE MPOTrPaMMHBIE CPEICTBA M IJIEKTPOHHO-KOMMYHHKAI[IOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aa4;

® U3BJIEKATh, IPEOOPA30BHIBATH M MHTEPIPETUPOBATH HH(POPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, npercTaBieHHYIO Ha YepTeKaxX U PUCYHKAX;

® IPUMEHSATH TOJydCHHBIC 3HAHUS HA MPAKTHKE: CPAaBHUBATH M aHAJIM3UPOBATH peajbHbIC
CUTyallud, TPHUMEHATh W3YYCHHBIE TOHATHS B TIpOLIECCe IOMCKA pELICHUs
MaTeMaTH4ecKu cHOpMyTUPOBAHHON MPOOIEMBI, MOJCINPOBATh pPeajbHbIC CHUTYallUuu
Ha S3bIKE TEOMETPHH, HCCIIENOBAaTh IIOCTPOCHHBIE MOJEIH C MCIIOJIb30BaHUEM
reOMETPUYECKUX TOHATHH M TEOpeM, ammapara aireOpbl, pemarb MPaKTHYeCKue
3aJauu, CBSI3aHHbIE C HAXOXKJACHUEM FeOMETPUUYECKUX BEITUYNH;

® IMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS M€OMETPUU KaK COCTABHOM YacTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

K koniy 11 knaccaobydaroniuiics HayquTCs:

¢ CcBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBI3aHHBIMH C LWIMHIPUYECKOH, KOHMYECKOU H
chepruyecKoi TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI IMTOJTyYEHNS,



® OTIEPUPOBATH TOHATHUAMH, CBSI3aHHBIMH C TEJaMH BpAIICHUSA: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

® pacIio3HaBaTh TeJla BpameHus (IWIMHAP, KOHYC, cdepa U Iap) U 0OBICHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

e Ki1accu(UUIMPOBATh B3aMMHOE PACIONIOKeHHE c(ephl U TIOCKOCTH;

® BHIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEN BpAaLICHUS, OOBEMBI H
IUIONIA/IA MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpALICHHS, T€OMETPHUYECKUX Tel C
npUMEHEHHEM (OpPMYIT;

® CBOOOJTHO OIEpPUPOBATH MOHATHUSMH, CBA3aHHBIMU C KOMOWHAIUMSMU TeJ BpallleHUS M
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIHUCAHHBINA B chepy W OMHCAHHBIA OKOJIO Cepsl,
cdepa, BMcaHHast B MHOTOI'PAaHHUK MJTH TEJIO BPAIICHUS;

® BEIUUCIIATH COOTHOIICHUS MEXIY IUIOIIAASAMU MOBEPXHOCTEH M 00bEMamMH TMOJOOHBIX
TEJI;

e 300pakaTh H3y4aeMble (UTYpbI, BBINOJHATH (BBHIHOCHBIC) IUIOCKHE YEPTEXHU U3
PHCYHKOB TIPOCTBIX O0OBEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

® 13BJIEKaTh, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATh HH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeJCTaBICHHYIO Ha YepTexax U PUCYHKaX;

® CBOOOTHO ONEpUPOBATH MOHITHEM BEKTOP B IIPOCTPAHCTBE;

® BHIMOJIHATHONIEPALIMUHA/IBEKTOPAMH;

®337aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOW CHCTEME KOOP/IMHAT;

epemaTh T'€OMETPHUYECKHE 33aJaud Ha BBIYMCICHHME YIJIOB MEXIY NPSAMBIMA H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUI OT TOYKH J0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEICHUH;

¢ cBOOOJIHO OTIEpUPOBATh MOHATUSMH, CBA3aHHBIMU C JIBUKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

® BBLIMIOJIHATh HM300paK€HUST MHOTOTPAHHUKOB M TN BpallleHUus MpU HapajliebHOM
NepeHoce, [eHTPAIbHON CUMMETPUH, 3epKATbHOW CUMMETPHH, MPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA0OHS;

® CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TeJl BpallleHUs: CeUeHUs LUINHpA (TapajiieIbHO 1
NEePIEHANKYIISIPHO OCH), CEUYEHUsI KOHYyca (MapayjiefibHbleé OCHOBAHUIO U TPOXOJISIINE
yepes3 BEpIIMHY), CEUEHMS 11apa;

® ICTIOJIB30BAaTh METOABI TOCTPOCHHUSI CEUEHHH: METOJ CIIe0B, METOJ] BHYTPEHHEIO
POCKTHUPOBAHUS, METO]I TIEpEHOCA CEKYILEH MITOCKOCTH;

® JJOKa3bIBaThI €OMETPUUECKUCYTBEPKICHUS;

®[IPUMEHATh TE€OMETpHUYEeCKHe (aKThl Ui pPELICHUS CTEPeOMETPUUYECKUX 3alad,
IPENOIaraloIluX HECKOJIBKO IIAaroB PELIeHUs, €ClIM yCIOBUs MPUMEHEHHS 3a/1aHbl B
SIBHOW M HESIBHOM (opMme;

epemaTh 33JaYd Ha JOKa3aTeJbCTBO MAaTEMaTHMYeCKMX OTHOIICHHWH W HaXOoXICHHE
FeOMETPUUYECKUX BEJIUYUH;

® [I[PUMEHSATH MPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPH
PELICHUH CTEPEOMETPUUECKHX 3a/1aY;

® IPUMEHSATH NOJyYEHHbIEC 3HAHUSI Ha MPAKTUKE: CPaBHUBATD, aHATU3UPOBATH U OILICHUBATD
peaybHbIE CUTYaIlUH, IPUMEHSATh U3YUYEHHbIE MOHATHUS, TEOPEMBI, CBOMCTBA B MpoIlecce
MOWCKA peIIeHUs] MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMbI, MOAEIHPOBATH



pEaJbHBIE CHUTyallMd Ha S3bIKE T'€OMETPHH, HCCIENOBAaTh ITOCTPOCHHBIE MOZCIU C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TOHATHH W TeopeM, ammapara aiareOpbl, periarh
IIPaKTUYECKUE 3a7a4M, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEIUYNH;

® METh MPEJACTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTABHOM 4acTu
(GyHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N Hanvenosanuepas1e;os u KosaunuyecTBouacoB JJIeKTPOHHBbIE
n/m TeMNpOrpamMMbI Bcero Konrpoabubiepadorsl  IIpakTuyecknepadoTsl (1ippopric)
o0pa3oBaTebHbIEepeCypChl
1 BBenenue B crepeoMeTpuio 23 1
) B3auMHoOe pacnonoxeHnue 6 1
NPSIMBIX B IPOCTPAHCTBE
3 HapaJ'IJ'IeJ'II)fIOCTI) PSIMBIX U 2
IJIOCKOCTEHN B MPOCTPAHCTBE
4 HepneH):[miynﬂpHOCTL MPSIMBIX H ’5
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BekTops! B IpoCTpaHCTBE 12
2 [ToBTOpEHME, 0606H_IGHI:IC u 5 )
cUCTeMaTH3alusl 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME




11 KUIIACC

N HanvenoBanuepas1e;ios u KosunyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kourpojbubiepadorsl  IIpakTuuecKkuepadoThbl (unpossie)
o0pa3oBaTebHbIEpeCypPChl
1 AHanuTHYECKasreoOMeTpus 15 1
) IToBTOpEHME, 0606H_IGHI:IG u 15 1
CUCTeMAaTH3alusI 3HAHHHA
3 OO0BEMMHOTOTpaHHHKA 17 1
4 TenaBpaieHus 24 1
5 [momaau moBepXHOCTU U 9 |
00BEMBI KPYTIIBIX TEJ
6 JBrxeHust 5 1
. [ToBTOpEHME, 0606H_IGHI:IG u 17 )
CUCTeMAaTH3aIusI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 102 2 0
[TPOI'PAMME







INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
Ne KosaunvecTBouacon
Harauzy J1eKTPOHHBbIENU(PPOBHICOOPA30OB
n Temaypoka Bce KoHTpoJbHBbI IIpakTuyecku
YeHUs areJibHbIEepecypchl
/ ero  epadoThbl epadoThbI
n

OcHoBHbIE MpaBUiia H300pakeHUs
Ha PUCYHKE IUIOCKOCTH,
napajIeNbHBIX MPSMBIX (OTPE3KOB),
CEpeUHBI OTpEe3Ka

[TonsiTust cTepeoMeTpHn: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
OcHoBHbIE MpaBUiia H300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
napauIeTbHBIX IPSIMBIX (OTPE3KOB),
CEpeIUHBl OTpe3Ka

[TonsTus: nepecexaronecs
MJIOCKOCTH, TTEPECeKaronuecs
npsiMasi U MII0CKOCTh;
MOJIYITPOCTPAHCTBO

[TonsTus: nepecexaronecs
MJIOCKOCTH, TTIEPECeKaroNuecs
npsiMasi ¥ TJI0OCKOCT;
MOJIYITPOCTPAHCTBO

MHororpaHHuKH, H300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIMNUX 0OBEKTOB




MHororpanHuKH, H300paskeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIMNUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HUX. CriocoOsl
3a/laHus IPSIMBIX U MIJIOCKOCTEN B
MPOCTPAHCTBE.
O0603HaYEHUATIPSMBIX M TNTOCKOCTEH

10

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOJIAT
yepe3 ux péopa.
N3o06paxeHuenepeceueHusnonydeH
HBIXIJTIOCKOCTEH.
PackpamnBaHMenocTpOEHHBIXCEUYEH
UHpa3HBIMULIBETAMU

11

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOJIAT
yepes ux péopa.
N300pakeHnenepeceueHUSImoNyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpOeHHBIXCEUECH
UHpa3HBIMULIBETAMU

12

N3ob6pakenue ceueHnit mupamMmuIbl,
KyOa ¥ MPU3MBbI, KOTOPbIE TIPOXOIAT
yepes ux péopa.




N300pakeHnenepeceueHUsImoNyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHBIXCEUCH
MPa3HBIMULIBETAMH

13

N3ob6pakenue ceueHnit mupamMmuIbl,
KyOa ¥ MPU3MBbI, KOTOPbIE IPOXOAT
yepe3 ux péopa.
N300pakeHnenepeceyeHusnoay4eH
HBIXIUIOCKOCTEH.
PackpammBaHienoCcTpOEHHBIXCEUEH
UHpa3HBIMULIBETAMU

14

Merton cie10B it TOCTPOCHUS
CeueHnu

15

Meropn cienoB a1 OCTPOEHUS
cedeHuii. CBOMCTBA nepeceueHnit
IPSIMBIX U IIJIOCKOCTEMN

16

Mertopa cnenoB Ui HOCTPOCHHUS
ceueHuii. CBOMCTBa nepeceuyeHnit
IPSIMBIX U IIJIOCKOCTEMN

17

[TocTpoenue ceueHnii B nupamue,
KyOe mo TpéM Toukam Ha péopax.
Cozianue BBIHOCHBIX YepTEkKEN U
3aIMCh IIATrOB MOCTPOCHUS

18

[TocTpoeHue ceueHuii B nupamue,
KyOe mo TpéM Toukam Ha péopax.
Co31aHne BBIHOCHBIX YEPTEXKEN U
3aluUCh 1IaroB MOCTPOCHUS

19

[TocTpoenue ceueHnii B mupamue,
KyOe o TpéM Toukam Ha péopax.




CoziaHue BBIHOCHBIX YepTEKEN U
3aIKCh IIAroB MOCTPOCHHUS

20

[Toctpoenue ceuenuii B nupamMue,
KyOe 1o Tpém ToukaM Ha péOpax.
CozniaHue BBIHOCHBIX YepTEKEN U
3aIUCh IIaroB IMMOCTPOCHUS

21

[ToBTOpEHME MITAHUMETPUH:
Teopema 0 mpONOPLHOHAIBHBIX
orpeskax. [TomoOnerpeyronbHUKOB

22

[ToBTOpEHME ITAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX YEpTEXkax.
Hcropuspa3BUTUAIUIAHUMETPUU U
CTEpPEOMETPUU

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacmosioKeHue NpsIMbIX B
npoctpancTBe. CKpenuBaronmecs
npsmbie. [Ipu3naku
CKPEIIUBAIOIINXCS TPSIMbIX.
[TapannenbHbIETIPSMBIE B
IIPOCTPAHCTBE

25

Teopema o CyllleCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOU
napasuleibHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKalllel Ha
JlaHHOM npsimoit. Jlemma o
nepeceueHNUnapaIeIbHBIXTPSMBIX




ITIJIOCKOCTBIO

26

[TapamienbHOCTh TPEX MPSMBbIX.
Teopema 0 TpEX mapayIeIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIIUX CAIPSIMBIX

27

[TapannensHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaLICIIbHOTO
IPOEKTUPOBAHHUS.
N3ob6pakeHuepazHbIXpuryp B
napajIeIbHOUIIPOEKIIUU

28

LlenTpanbHas MpoOEKIMsA. YTOII ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YroiMeK 1 ynpsaMbIMUA

29

3agayn Ha TOKa3aTeILCTBO U
HCCIIeA0BaHuE, CBA3AaHHEIC C
PacCIOIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHS: MapamIeabHOCTh MPSIMOI
U TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak napauieIbHOCTH IPSIMOM U
MJIOCKOCTH.
CaolicTBanapayuieIbHOCTUIIPSAMON 1
IJIOCKOCTH

31

['eomeTpuyeckue 3a1auu Ha
BBIUMCJICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPaLICITbHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHHUs, TPOXOIAIICTO




yepe3 JaHHYIO NPSIMYI0 Ha YepTexe
Y MapaJIEIBbHOTO IPYTOW MPSIMOiA.
PacuéroTHomenui

33

[TapamensHas npoekuus,
pUMEHEHHE IS TIOCTPOCHUS
ceueHHi KyOa U mapasuiesenumesa.
CrolicTBanapasuiesienuiena u
HPU3MBI

34

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH ABYX
IJIOCKOCTER

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
MIPUHAIIEKALLYIO JTaHHOU
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napauiesbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH
NPSIMBIX MEPECEUCHUS TIPU
NIEPECEUEHUH JIBYX MapalIeIbHbIX
IJIOCKOCTEN TpEeTheN

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKIY
napajuieIbHbIMU TUIOCKOCTAMH; O
MePECEUYCHUH TIPSIMOM C IBYMSI
napauieIbHBIMU MJI0CKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa na




IIJIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHAIIPAMOYT OJIBHOIOTPE
YTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napasuiesenumnena

41

Brruncnenue IiMH OTPE3KOB B KyOe
U MIPSIMOYTOJILHOM
napaJuiesenure/e

42

[leprieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIIPHOCTU IIPSIMOHN U
IUIOCKOCTH

43

[leprieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
NEPHEHIUKYJISIPHOCTU IIPSIMOHN U
IIJIOCKOCTH

44

Teopema o CyllleCTBOBAHUU U
€UHCTBEHHOCTHU IIPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYIISIPHON
K INIOCKOCTH

45

[TnockocTu 1 nepneHANKYIsIpHBIE
UM TIPSIMBIE B MHOTOTPaHHUKAX

46

[TnockocTu 1 nepneHANKYIsIpHbIE
UM TpsSMbIE B MHOTOIPaHHUKaX

47

[lepnenauKymsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKynspa u3




TOYKH Ha IPSAMYIO

48

[leprienauKynAp U HaKIOHHAsL.
[TocTpoeHue neprneHuKynspa u3
TOYKH Ha MPSIMYIO

49

Teopema o TpEX mepreHANKYIIpax
(mpsimast u oOpaTHast)

50

TeopeMa 0 TpEX nmepHEeHAUKYISIPAx
(mpsimast u oOpaTHas)

51

YroiMex1yCKpeBaOIUMHUCIIIPS
MBIMH

52

[Touck nmeprneHauKyaIPHBIX MPSMBIX
C TIOMOIIBIO TIEPIICHIUKYIISIPHBIX
IUIOCKOCTEH

53

OpTOroHanbHOENPOEKTUPOBAHHE

54

[Toctpoenue ceuenuii kyba, MpU3MBI,
IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU

55

[TocTpoenue ceuenunii Kyoa, IpPU3MBI,
MPaBUIIbHON MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU

56

CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
[nockocTucumMmeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3Hak nepnesauKyJISpHOCTH
IIPSIMOM Y TUIOCKOCTH KaK CIIEICTBHE
CUMMETpUN

58

[IpaBUIbHBIE MHOTOIPAHHUKHU.




Pacuér paccTosgHMi OT TOUKH 10
IUIOCKOCTH

59

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTosHMi OT TOYKH 10
IJIOCKOCTH

60

CnocoObI ONyCTUTH
NEePIEeHIUKYISPBl: CHMMETpPHS,
CABUT TOYKH I10 MapajuIeTbHON
IPSIMOi

61

CaBur 1o HenapasuieIbHON TPSMOU,
W3MEHEHUE PACCTOSHUI

62

KonTtponpHas padora "B3aumnoe
pacmnosoKeHue NpsIMbIX U
IJIOCKOCTEN B TpOoCTpaHCcTBE"

63

[ToBTOpEHME: Yroy MeXay NPsSIMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUSI YTJIa MKy TPSIMBIMU
B MHOFOI‘paHHI/IKaX

66

JByrpanubiii yroj. CBONCTBO
JUHEHHBIX YTJIOB IBYTPAHHOTO yTja

67

[MepneHIUKYISIPHBIE TTOCKOCTH.
CBoiicTBa B3aUMHO




NEPIEHAUKYIISPHBIX IUNIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIIpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
IIEPECEUCHHUS IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpsAMOyroibHBIN TapauieIenune]t;
KyO; U3MepeHusi, CBOICTBa
IPSIMOYTOJIBHOTO IIapajuleIenuneia

70

Teopema o AuaroHanu
MPSMOYTOJIBHOTO TapajuiesienuIena
U CIIEJCTBHUE U3 HEE

71

CrepeoMeTpHuuecKkue U MpUKIaTHbIE
3a/1a4M, CBA3aHHBIE CO B3aMHBIM
PacToJI0KEHUEM MPSMBIX U
IJIOCKOCTH

72

[ToBTOpEHUE: CKpELIUBAIOILMECS
IpsIMBIE, TAPAJLIENIbHBIE TNIOCKOCTH
B CTaHJapTHBIX MHOIOTPaHHUKAX

73

[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPEILIMBAIOIINXCS MPAMBIX,
paccTOsIHUE MEKITY
CKPELIMBAIOIIMMUCS IPAMBIMH B
MIPOCTHIX CUTYalUAX

74

PaccrosHne ot TOYKH 10 MIIOCKOCTH,
paccTostHue OT IPSAMOU 10
IJIOCKOCTH

75

Brrunciienue paccTossHUN MEXIY




CKPELIUBAIOMIMMUCS TIPSIMBIMHU C
MOMOIIbIO IEPTIEHIUKYISIPHOM
IJIOCKOCTH

TpéxrpaHHblid yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX yIIIOB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JJIsl TPEXTPAHHOTO yTia
DeMeHTHI cheprudecKoit

77 T€OMETPHUHU: T€OAE3UNUECKHUE JINHUU
Ha 3emiie

73 KontponbHas padota "Yrisl u
paccrostHus"

79 CucreMaTu3anus 3HaHUH
"MHOTrOrpaHHUK M €ro 3JI€MEHTHI"

20 IInpamua. Bunasl nupamun.
IIpaBunbHas nupamuaa

21 [Tpusma. Ilpsimast u HaKJTIOHHAS
npusmsl. [IpaBuiibHasnpu3Ma
[IpssmMoit napainenenunen,

82 MPSMOYTOJIBHBIN NapajuiesIenuIe]I,
KyO

23 BrInyKIIbIeMHOTOTpaHHUKHU.
Teopemaldiinepa
Boinmykiible MHOTOTpaHHUKH.

84 = Teopema Jinepa. [IpaBuibHbIe U
HOJIyNIPAaBUIIbHBIE MHOTOTPaHHUKHU

85 KontponpHaspabora

"MHororpaHHuku"




Ilonsarue BCKTOpPA HA IMJIOCKOCTHU U B

86 1
MPOCTPAHCTBE

87 CyMMaBeKTOPOB 1

88 Pa3znocTthBEKTOPOB 1

89 | IIpaBunomnapamienenumnena 1

90 YMHOXEHUEBEKTOPAHAYUCIIO 1
Paznoxxenne BekTopa 1o 6azucy

91 TpPEX BEKTOPOB, HE JISXKALUX B 1
OJTHOM IIOCKOCTU

92 CxansspHOENpOU3BEICHUE 1

93 Boruncnenue yria mexuy 1
BEKTOPAMHU B IIPOCTPAHCTBE

94 | Ilpocreiimmesanaun ¢ BEKTOpaMu 1

95 IIpocreiimmesanauu ¢ BEKTOpaMu 1

96 | Ilpocreiimmesanaun ¢ BEKTOpaMu 1

97 [Ipocreiimmesanauu ¢ BEKTOpaMu 1

08 Ob6o061enne u ) 1
cUCcTeMaTH3alUsA3HaHUI

99 O0600meHue n ) 1
cUcTeMaTH3alusA3HaHUI

10

0 HroroBasikoHTpoJibHasspaboTa 1

10

) HroropasikoHTpobHasipaboTa 1

10 = OO6oOuenue u 1

2 cucTeMaTu3alusI3HaHu!




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

10




11 KUIIACC

Ne KoumnuecrBouyacos
Jaram3yd  DjeKTpOHHbIeHU(PPOBHIEOOPA30BAT
n  Temaypoka Bce Koutpoabubie  IIpakTuyeckue
eHMS eJIbHbIepecypChl

/ ro padoThI padoThI
n

[ToBTOpEHME TEMBI

"KoopauHaTel BeKTOpa Ha 1

MJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue tems! "CxkansipHoe |

MPOU3BEJECHNUE BEKTOPOB"

[ToBTOpEHME TEMBI

"BbruncieHue yria Mexay 1

BEKTOPAMH B ITpoCTpaHcTBe"

[ToBTOpeHue Tembl "YpaBHEHHE

MPSMOM, MPOXOASAIIEH Yepe3 1B 1

TOYKH"

YpaBHEHUE MIOCKOCTH,

HOpPMaJIb, YPaBHEHUE TUIOCKOCTH 1

B OTPE3KaAX

YpaBHEHHE IOCKOCTH,

HOpPMaJIb, YPaBHEHUE TIOCKOCTH 1

B OTPE3KaAX

BekropHoenpoussenenue 1

JIuHeitHbIeHEpaBEHCTBA, |

JIMHEMHOEPOrpaMMHUPOBAHUE

JInHelHbICHEPABEHCTBA, 1




JIMHENHOEPOrpaMMHUPOBAHUE

10

AHaluTHYECKUE METOIEI
pacyéra yria Mexay IpsIMbIMU B
MHOTOI'PAaHHHUKAX

11

AHaluTHYECKHE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOFOI‘paHHI/IKaX

12

®dopmysa pacCTOSHUS OT TOUKHU
JI0 TIJIOCKOCTH B KOOpAMHATAX

13

Haxoxnenue paccrostHuii OT
TOYKH JI0 TJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii oT
TOYKH JI0 IJIOCKOCTHU B
IIPaBUJIILHON ITUPAMUEC

15

KontponbHaspabora
"AHanuTHYeCKasireoMeTpus”

16

CeueHNAMHOTOTPaHHHUKOB:
CTaH/IapTHBIEMHOT OTPaHHUKHU

17

CeueHNAMHOTOTPAaHHHUKOB:
METOACIEI0B

18

CedeHust MHOTOTPAHHUKOB:
CTaHJapTHBIC TIJIOCKOCTH,
MepPECEUCHUS PSIMBIX U
IJIOCKOCTEH

19

[TapannenvHble PAMBIE U
IUIOCKOCTH: MapaiebHbIe
cedeHus




20

[TapamienbHble IPsIMBIE U
MJIOCKOCTH: pacUy€T OTHOLIECHUM

21

[TapamienbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU

22

[lepnenauKynsipHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHJIAPTHBIE MAPbI
NEPNEHIUKYIISPHBIX TIOCKOCTEN
U IPSAMBIX, CHAMMETPUU
MHOT'OTPaHHUKOB

23

[lepnenauKynsipHbIE TIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIEHIUKYIIApax

24

[lepnienquKyngpHbIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (POPMYJITBI
JUTS TUTOTIA/IeH, CooOpakKeHus
monoous

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYIIBI
JUTS TUTOTIA/IeH, COOOpaeHus
monoous

27

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYITbI
JUTSL TITOMACH, COOOpaKEHUS
monoous




28

IImomanu ceueHuit
MHOTOTPAHHUKOB: TIIOIIATN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 11O 100Ms

29

IImomanu ceueHuit
MHOTOTPaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

30

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

31

O0BéM Tena. O0beEM
HPSIMOYTOJIBHOI'O
napasuieNienumne1a

32

3amaun 06 yaBOCHHH Kyda, O
KBaJIpaType Ky0a; O TPHCEKITUH
yria

33

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napasuiesenumnena

34

[IpuxnanHeie 3amauu,
CBSI3aHHBIE C BHIYMCICHUEM
00BbEMa MPSMOYTOTLHOTO
napasuiesenumnena

35

OO0BEMIPAMOUTIPU3MBI

36

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM




00BEMOB MPSAMOI TPU3MBI

37

[Ipuxnanueie 3axaun,
CBsI3aHHBIE C 00BEMOM MpsMON
MPU3MBI

38

Brruncienue 00EMOB TeI €
TIOMOIIIBIO OTIPEIEIIEHHOTO
WHTEerpaa.
OO6BEMHAKIIOHHONTTPU3MBI

39

Brraucienrue 00bEMOB TEI C
TIOMOIIIBIO OMIPEIETIEHHOTO
uHTerpana. OobEMIUpPaMuIbI

40

dopmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00BEMOB MTUPAMH]
¢ 00ITUM yTIIOM

41

®dopmyna o0bEMa MUPaAMUIBIL.
OTtHomeHue 00HEMOB TUPAMHU/T
¢ 00LIUM yTIIOM

42

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOM IPU3MBI

43

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MUPAMU/IBI

44

[IpukaaHbIC 3a1a49H 110 TEME
"O0BEMEI TEN", CBA3AHHEIC C
00BEMOM HAKIIOHHOW TTPU3MBI

45

IIpukitagHble 3a1a4u 10 TEME
"OOBEMBI TeNI", CBI3aHHBIE C




00BEMOM TTHPAMHUIBI

46

[IpumeHnenne 0OHEMOB.
Brluucnenue paccrosHus 10
IJIOCKOCTH

47

KontponpHaspabora
"O6BEMMHOTOrpaHHUKA"

48

[unuHapryeckas NOBEPXHOCTb,
00pa3yromue MHUIHHIPUIECKON
MTOBEPXHOCTH

49

unusnp. [pamoit kpyrosou
uuimHap. [nomans
MIOBEPXHOCTU LUJIUHIPA

50

Konunueckast moBepXHOCTb,
o0Opa3yronime KOHUIeCKOM
nosepxHoctu. Konyc

51

CedeHue KOHyca MIOCKOCTHIO,
napasuiebHON MIIOCKOCTH
OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N3o0paxkeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomanp 6okoBOM
MTOBEPXHOCTHU U MOJHON
MIOBEPXHOCTH KOHYCa

54

[Tnomane 6oxoBOM
MTOBEPXHOCTHU U MOJHON
MMOBEPXHOCTU KOHYCA

55

CrepeoMeTpHyecKHe 3aa9l Ha




J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUCHUH
WIMH]Ipa, KOHYyca

56

CrepeomeTpuueckue 3aa4 Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUECHU U
WIMH]Ipa, KOHYyca

57

[IpuxnanHele 3amauu,
CBSI3aHHBIE C LIUIUHIPOM

58

[Ipuxnanueie 3axauu,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

[Mepeceyenue chepsl U miapa ¢
IockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHuenapa

61

[epecedenue cheps! u mapa ¢
mockocThio. Kacanue mapa u
cdepsl TUNIOCKOCThIO. By u
n300pakeHuenapa

62

VYpasuenune chepsl. [Lnomans
cthepsl u e€ yacTeit

63

Cummerpusicdepsl u mapa

64

CrepeomeTrpuueckue 3a1a4u Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOEHUEM HX CEUCHUH
IIJIOCKOCTBIO




65

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpo U 1apom,
MIOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

66

[IpuxnanHele 3amauu,
CBsI3aHHBIE CO c(hepoil U mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUSA B
OKPYXKHOCTH, CTaHJapTHHIC
moxoous

68

Paznnunble KOMOMHALIMY TEN
BpalIeHUs! U MHOTOIPAHHUKOB

69

3amaun o TeMme "Tena u
MMOBEPXHOCTH BpalieHus"

70

3anaun o reme "Tena u
IIOBEPXHOCTH BpaleHus"

71

KontponpHas padora "Tena u
IIOBEPXHOCTH BpaleHus"

72

O6weEm mumuHapa. Teopema 06
00BbEME MPSMOTO UITUHIPA

73

Beruncnenue 00bEMOB Te ¢
IIOMOUIBIO ONPENEIIEHHOTO
uHTerpana. O0pEMKOHYCa

74

TInowanu OOKOBOM U IOJIHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYMCICHUEM




00BEMOB IMITUH/IPA, KOHYCA

76

[TpuknaHbIC 3a/1a49H 110 TEME
"OO0BEMBI U IUIOMIAIN
noBepxHocren Ten"

77

O0BEM 11apa u MapoBOTO
cektopa. Teopema 00 00bEMe
mapa. [Tnomans chepsr.
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoOBOTO
CerMEHTa U IapOBOI0 CEKTOpa

78

[IpuknagHbIe 3a7a9U 110 TEME
"OOBEMBI TENI", CBI3aHHBIE C
00BEMOM I1apa M TIIOIIAIBI0
cdepsl.
CooTHOMIEHUAMEXAYIUIOIAAIM
UITIOBEPXHOCTEHN U
00BEMaMHUITIOTOOHBIXTEN

79

[Tomo6HbIe TeNa B
npocrpaHcTse. M3menenue
00BEma mpu o100uu.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TeJl U IJIOaIEN
MTOBEPXHOCTEN

80

KonTponpHas padora "[1nomanm
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

81

JIBH>KEHUs MPOCTPAaHCTBA.




OtoOpakenus. J[BrkeHus u
paBeHCTBO puryp.
OO01IMEeCBONCTBAIBUKEHU N

82

Bunsl nBmkeHni:
NapaJuleIbHBIN IIEPEHOC,
LEHTpAJIbHAs! CUMMETPUS,
3epKaibHasi CAMMETPHS,
MOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanust mog00wMs.
[psimast u chepa Ditnepa

84

['eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE TBUKCHUS

85

KoHnTtponbhast padota "BekTopbl
B MpocTpaHcTBe"

86

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTEMaTU3aIs 3HAHUH:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B IpOoCTpaHCTBE"

87

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEMaTU3aIsI 3HAHUH:
"BekTopsl B npocTpaHcTse"

88

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEMAaTU3alys 3HAHUHN:




"BexTops! B IpocTpaHcTBe"

&9

O6o06maromee moBTopenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alWsl 3HAHUM:
"O0beM MHOTOrpaHHUKA"

90

O6o06maromee moBTopenue 11
MOHATUI U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alWsl 3HAHUM:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromee moBTopenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
cHCTeMaTHU3alus 3HaHUH
"Ilnomaam NOBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

Ob6o6maromee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alWsl 3HAHUM:
"[monaam MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

93

HrorosasikoHTpobHasIpaboTa

94

HToroBaskoHTpoIbHAsIpaboTa

95

[ToBTOpeHue, 0600IIeHNE U
cucTeMaTu3alus 3HaHUI

96

Ucrtopus pa3sutus




CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TE€XHOJIOTHI

98

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TE€XHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TE€XHOJIOTHI




Hcropus pazsurus
CTEpEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

10

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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