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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHUECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYyYaroIIMXCsl NpPU H3YyYEHHUM TIE€OMETpUH, Kak
cocTaBJIAOLIeH NpeaMeTHON obOnactu «MaremaTnka W MHGOpMaTHKa» dYepe3 obecrnedeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHHUA O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M H3y4aTh pas3HbIE SIBICHUS
OKpY’KaloIero MHpa, 3HaHHE MOHATHHHOTO ammapara mo pasaeny «Crepeomerpus» ydeOHOTo
Kypca reoMeTpuu;

(dbopMHpOBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMH MOHSTHUSMHU O IPOCTPAHCTBEHHBIX (hUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd U YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIaPTHBIE CIIOCOOBI PEIICHHS 33/1ay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENSIX U B PEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NIpPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAaMHU JI0Ka3aTeNbCTB M AJITOPUTMOB peEIIEHUs,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHBIC PACCYXIECHUS B XOJAE pelIeHUs
CTEpEOMETPUYECKMX 337ady M 3aJad C MPAKTHUYECKUM CojAepKaHHeM, (opMHpOBaHHE
OpEeJCTaBIeHUss O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIIICHUS, UHTEpECA K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHs
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS peEalbHbIX CHUTYallUH, WCCIECIOBAaHUS
IIOCTPOEHHBIX MOJENIEH, NHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
kiaccax sBisAOTCS: «[IpsiMble W TIOCKOCTH B MPOCTPAHCTBE», «MHororpanHukn», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
OenepasibHON paboueil MporpaMMsbl, pacrpeneiaéHHbIM M0 rojaM o0yueHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIIbHO M IOCTYIMATENbHO, C COOJIIOJEHUEM MpPHUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanuy  00ydeHHUs, MOCTPOSHUS WHAWBHIYaIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieunBas MPEeeMCTBEHHOCTh MEXKIY OOIIMM U MpodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBbYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapallebHbIe U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
IPSMBIX, [ApPAJUICIBHOCTh NPAMOM M IIIOCKOCTH. [lapamienbHOe UM LEHTpaJIbHOE
IPOEKTHpOBaHue, n3odpaxxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMA B IPOCTPaHCTBE. llapaynenbHOCTh IUIOCKOCTEH: NapajljiesibHbIE IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH, MPOEKIHs (PUIYphbl HA MIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJ1, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBONCTBa IUIOCKHX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. llapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMu/Jia, paBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MIPaBWIbHBIN TeTpasap, KyO. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IMPAMUIBIL, TEOPEMA O IUIOIIAAHA YCEYEHHOU IIMPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABUIIBHON TUPAMUBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOINOJIOKHO HaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BeKTopaM. lIpsMoyronbHas cucreMa KOOpJIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKAsh MOBEPXHOCTh, chepuueckas
IIOBEPXHOCTh, OOpasyoume noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHne Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka nunuHapa u Konyca. CUMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOunanuu Ten BpalleHuss U MHOrorpaHHukoB. [Ipu3ma, BoucaHHass B LMJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ yacteil. Ilogobue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHHMI MHOTOIPAaHHUKOB M TeNl BpaIlEHMs: CEYEHHS IWIMHIpPA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEN MIIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMII: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajbHasi CHMMETpPHUsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aUMOICHCTBOBATH C COIIMAILHBIMH WHCTUTYTAMU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAILLIEMY POCCUUCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOYasg  3CTETUKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *HU3HH, OTBETCTBEHHOE OTHOILIEHHME K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO;

6) Tpy10BOE BOCIIMTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TMOHUMAHUE BIHUSHUSA COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESITENbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeUns: B (akTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aK/II0YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3adauu (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHE, MNpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHMS, IMPOLECcCca, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXHOE pPa3BUTHE MPOIECCa, a TAK)KE BBIABUTaTh MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 HCTOYHHKOB  pa3IMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOpMyITUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOAY PpPCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JWAJOra, OOHApY)KUBATh Pa3IM4yMe M CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a4a4 TPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBHUU
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIlecca U pe3ybTaTa pelIeHns MaTeMaTHUeCKON 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTHUBHI B JICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IEMH M YCIOBHUSM, OOBSICHATh MPHUUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, MPUHUMATh IIellb COBMECTHOM JAESITeThbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3AUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOIIHO OIEpPHPOBATh MOHSATHSIMH, CBA3aHHBIMA C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEJIMYUH, MPHUMEHSS M3BECTHBIE METOAbl IpH  PELIeHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a]1ad;

U3BJeKaTh,  NpeoOpa3oBbIBaTb W HMHTEPNPETHpPOBaTh  HMH(popMamuio o
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TNPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEANbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auu, CBSA3aHHBIEC C HAXOXK/ICHUEM T€OMETPHUECKUX BEITHYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CITOCOOBI MTOTYUCHNS,

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJI0KEHUE CPEPHI U MIIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBITOJHATH (BBIHOCHBIC) IUIOCKHE YEPTSKH U3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cUCTEME KOOPAMHAT;

pemath TEOMETPUYECKHE 33aJa4d Ha BBIYUCICHHE YIJIOB MEXIYy NpPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
MepPeHOCe, MEHTPATBHONH CUMMETPUH, 3epKATLHOW CHMMETPHH, IPU TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOBI TIOCTPOCHUSI CEUSHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEJIOIaraoIUX HECKOJBKO IIaroB PelIeHus, €ClId YCIOBUSI IPUMEHEHHUS 33a/IaHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U DIIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TPH
pEIICHUN CTEPEOMETPUICCKHIX 3a]1aY,



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC IOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATh PCAJIBHBIC CUTYyallUN Ha A3BIKC I'COMCTPUHN, UCCIICAOBATL MMOCTPOCHHBLIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TPEJICTABICHUS 00 OCHOBHBIX ATamax pPa3BUTHS I'€OMETPHUM KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3AIHsI 3HAHHUHA
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTtBo  Jlara
Ne Tema ypoka
4acoB U3y4eHust
n/n
Bcero
1 OcHOBHBIE IpaBUIIa U300pPAKEHHSI HA PUCYHKE TNIOCKOCTH, MapajIeNIbHBIX NMPSAMBIX (OTPE3KOB), 1
CepeiHbI OTpe3Ka
5 [ToHsATHS cTepeoMeTpHUH: TOUKA, NIPsIMast, INIOCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE ITPAaBUIIA 1
n300pakeHMs Ha pUCYHKE IUIOCKOCTH, NapajlIeJIbHBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3 [HonsTHs: nepecekaroiuecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U IIIOCKOCTb; 1
HOJIYTIPOCTPAHCTBO
4 [TonsTHS: nEepecekarolecs IIOCKOCTH, TePeCceKaoLINecs IpsAMas U MII0CKOCTh; 1
HOJYIPOCTPAHCTBO
5 MHororpanHHuKH, H300pakeHHEe POCTEUIIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 1
00BEKTOB
6 MHororpaHHuKH, H300pa’keHNE MPOCTEUINX TPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOLINX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CIEACTBHS U3 HUX
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX
9 AKCHOMBI CTEPEOMETPHH U TEpBBIE CleACTBUSA U3 HUX. CIOCOOBI 331aHus MPSAMBIX U TUNIOCKOCTEH 1
B nipocTpaHcTBe. O003HAYEHUS MPSIMBIX U IJIOCKOCTEH
N300pakeHne ceueHni mupaMubl, Kyoa U pU3Mbl, KOTOpbIE IPOXOAAT yepe3 Ux peodpa.
10 N3o6pakenue nepecevyeHus NOITy4eHHBIX MJI0CKOCTeH. PackpammBaHue MoCTPOSHHBIX CEUEHHI 1
pa3sHBIMU LIBETAaMH
N300pakeHne ceueHni MupaMu/Ibl, Ky0a U IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
11 N306paxeHue nepeceyeHus NoJy4yeHHBIX MIOCKOCTEN. PackpalinBaHue NOCTPOCHHBIX CEUeHUN 1
pa3sHBIMU LIBETaMH
12 N3o6paxeHne cedeHni mupamMuibl, Kyoa 1 MpU3Mbl, KOTOpPBIE IPOXOIAT yepe3 ux peodpa. 1




N3o0paxenue nepeceueHus NOTyUYEHHBIX MIIOCKOCTEH. PackpalmBanue mocTpOeHHbBIX CEUCHUM
pa3HBIMU LIBETAMHU

N3o0pakenue ceueHnit mupamMubl, Ky0a U MPU3MBI, KOTOPBIE MPOXOAST Yepe3 ux péopa.

13 N3o0paxenue nepeceueHus MoJyUYEeHHBIX MIIOCKOCTEN. PackpalmBanue mocTpOCHHBIX CEUCHUM
Pa3HBIMH LIBETAMHU

14 MeTtoa cnefoB 1Jist TOCTPOSHUS CeUSHUI

15 Merton cienoB Juis mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuil NpsMbIX U IUIOCKOCTEN

16 Meton cnenoB Jyis nocTpoeHus ceueHuil. CBOICTBA MepeceueHui MPsSAMbIX U IIIOCKOCTEH

17 [Toctpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. Cozmanne BEBIHOCHBIX
YepTEKEH U 3aIlUCh 11aroB MOCTPOCHUS

18 [TocTpoenue ceuenuii B mupamuie, Kyoe no TpéM Toukam Ha péOpax. Co3naHue BHIHOCHBIX
yepTexel U 3aruch H1aroB NOCTPOSHUS

19 [TocTpoenue ceuenuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHue BBIHOCHBIX
YepTEKEH U 3aIlUCh 11aroB MOCTPOCHUS

20 [TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM toukam Ha péopax. Co3naHKe BHIHOCHBIX
YepTEKEN U 3aIlUCh I1aroB MOCTPOCHUS

21 [ToBTOpenue mnanumerpun: Teopema o NpPONOPLUUOHATIBHBIX OTpe3Kax. [logobue TpeyroJpHUKOB

99 [ToBTOpenue nnanumerpun: Teopema MeHnenast. PacueTsl B ceueHUAX Ha BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUU

23 KonTtponsHast padora "Akcnomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnionoxeHnue nNpsMeIx B npocTpaHcTse. CkpemuBaromuecs npsmslie. [Ipusnaku
CKpEIIMBAIOIINXCS NpAMBIX. [lapamienpHele IpsiMble B IPOCTPAaHCTBE
TeopeMa 0 CyIIeCTBOBAHUM M €IMHCTBEHHOCTH NPSIMOM NapaJlIeIbHOM TaHHON IPSIMOI,

25 IIPOXOJAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEXKAallled Ha JaHHOU IpsMO. JIeMMa o
NEPECEUEHNH NTAPAIIIENIBHBIX MPSIMBIX INIOCKOCTHIO

26 [TapamenpHOCTB Tpex NpsiMbIX. TeopeMa o TpEX mapayuiesbHbIX NpsMbIX. TeopeMa o

CKPCIIUBAIOIINUXCS IPAMBIX




[MapannensHoe nmpoekTupoBaHue. OCHOBHBIE CBOICTBA NAPAJLIEIbHOTO IPOCKTUPOBAHHUS.

2t N300pakeHue pa3HbIX GUIyp B MapajuieIbHON NPOEKIIUN 1

28 LenTpanpHas npoekuus. YroJl ¢ COHAIIPaBIEHHBIMU CTOPOHAMU. YTOJI MEXKIY MPSMBbIMU 1

29 3agauun Ha JOKa3aTeNbCTBO U UCCIIEI0BAaHHE, CBSI3aHHBIE C PACHIOIOKEHUEM IPSMBIX B 1
IPOCTPAHCTBE

30 [ToHATHS: mapauIeIbHOCTD NPSMOM U IUIOCKOCTHU B IIpocTpaHcTBe. [Ipu3Hak nmapauieabHOCTH 1
npsiMoit ¥ miockocTu. CBOMCTBA NapayIeIbHOCTU MPSIMOM U TNIOCKOCTH

31 ['eomeTpuueckue 3ajaun Ha BBIYMCIIEHUE U JOKA3aTENIbCTBO, CBSI3aHHbBIE C MAPaICIbHOCTBIO 1
IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE

39 [TocTpoeHue ceueHust, IPOXOAALIETO Yepe3 JaHHYIO MPSIMYIO Ha UepTexe U NapajiesIbHOro 1
Ipyroil npsamoi. Pacuér otHomeHui

33 [TapannenpHas npoekuus, IpUMEHEHNE AJI IOCTPOEHUS CeUeHUH Ky0a 1 napajuieienumne/a. 1
CaolicTBa napasuieienunea 1 npu3Mbl

34 [TapannensHble miiockocTy. [IpU3Haky napamiesbHOCTH ABYX INIOCKOCTEH 1

35 Teopema o0 napamieabHOCTH U €IMHCTBEHHOCTH IUIOCKOCTH, TPOXOIALIEH yepes TOUKy, He 1
IIPUHAUICKANTYIO JaHHOW IUIOCKOCTH U CIIEJICTBUS U3 HEE

36 CaolicTBa napauieabHbIX INIOCKOCTEN: O MAPAIIEIBHOCTH NMPSAMBIX IIEpecedeHUsl TPU 1
MEPECEUCHNH ABYX MapaJUIEIbHBIX MIJIOCKOCTEH TPEThEi
CBoiicTBa mapanieNnbHbIX MIIOCKOCTEN: 00 OTpe3Kax HapayieNbHbIX MPSIMbIX, 3aKIF0UEHHBIX

37 MEXy MapaJIebHBIMU IUNIOCKOCTSIMM; O TIEPECEUEHNHN IPSIMOM C IBYMS IapajuIeIbHbIMU 1
IUIOCKOCTSIMHU

38 [ToBTropenue: Teopema ITudaropa Ha mockoctTu 1

39 [ToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIEHOTO TPEYTOJIbHUKA 1

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO MapajuieNenuneaa 1

41 Borunicnenue 1iMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM Mapaljiesienumese 1

42 [lepneHMKyYISIpHOCTH NPAMOM U MII0CKOCTH. [IpHu3HaK NEepHEHANKYISIPHOCTH IPSIMON 1 1

IIJIOCKOCTH




[IepnieHAUKYIAPHOCTD NPSAMOM U IJIOCKOCTH. [IpU3HaK NeprneHuKyISIpPHOCTH IPSIMON U

43 1
IUIOCKOCTH
44 Teopema 0 CyIIeCTBOBAaHUU U €AMHCTBEHHOCTH MPSIMOH, MPOXOSIIEH Yyepe3 TOUKY 1
NPOCTPAHCTBA U MEPIEHAUKYISIPHON K TNIOCKOCTH
45 [TnockocTy U NEpreHANKYIIIPHbIE UM IPSAMbIE B MHOIOI'paHHHUKAX 1
46 [TnockocTH U epHeHAUKYIIPHBIE UM MPSIMbIE B MHOTOIpaHHHKaX 1
47 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHuKyspa u3 TOUKU Ha IPAMYIO 1
48 [eprienaukynsp u HakaoHHas. [TocTpoeHre neprneHanKyIsipa U3 TOUYKU Ha MPSIMYIO 1
49 Teopema o Tpéx nmepneHAUKYIspax (mpsmas 1 oOpaTHas) 1
50 Teopema o Tpéx nepreHANKYIspax (MpsiMas u 0OpaTHAst) 1
51 VYron Mexay CKpelrBarOUMMUCS PSIMbIMU 1
52 [ouck neprneHANKYIAPHBIX MPSIMBIX C TIOMOUIBIO MEPIICHANKYISIPHBIX IJIOCKOCTEH 1
53 OproroHaibHOE MPOESKTUPOBAHHE 1
54 [TocTpoenue ceuenuit Kyoa, mpuU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAIBHON 1
HPOEKIUH
55 [TocTpoenue ceuennii kyoa, MpU3MBbI, IPaBUIIbHON MUPaMUIbI C TOMOIIBIO OPTOTOHAJIBHOM 1
TIPOCKITUH
56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTH. [lnockocTi cummerpuii B 1
MHOT'OI'paHHHKaX
57 [Tpu3Hak neprneHAuKYISPHOCTH MPSIMOM U TNIOCKOCTH KaK CIEICTBUE CUMMETPHH 1
58 [IpaBuiIbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCcTOSHUI OT TOYKHU JIO INIOCKOCTH 1
59 [TpaBuibHBIE MHOTOTPaHHUKHU. Pacyér paccTOsSHUI OT TOUKHU 0 TIOCKOCTH 1
60 Crioco0b!I ONyCTHTP MEPIIEHAUKYIISIPBI: CAMMETPHS, CIIBUT TOYKH IO TTAPAITISTEHON TIPSIMOM 1
61 CaBur no HemapayuleIbHON NPSMON, U3MEHEHUE PacCTOSHUIN 1
62 KonTponbhas pabota "B3anmHoe pacroyioxkeHne npsiMbIX U IJI0CKOCTEN B MpocTpaHcTBe" 1
63 [ToBTOpEHUE: yroy Mexay NpSMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIIEHOM 1

TPECYTroOJIbHUKE, TCOPEMa KOCUHYCOB




64 [ToBTOpEHME: YrOa MEXKAY CKPEIIUBAIOIIMMHUCS MIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METOABI BEIUUCIICHHS yTila MEKIY NPSIMBIMUA B MHOTOTPaHHHUKAX 1

66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIia 1

67 [lepnennukynsipHble naockocTy. CBOMCTBA B3aUMHO NEPIEHANKYISIPHBIX IJIOCKOCTEN 1

68 [Tpu3Hak NepreHIuKYIIPHOCTH INIOCKOCTEN; TeOpeMa O IPSIMOY NIEPECEYEHUS IBYX IIJIOCKOCTEN 1
NEPIECHIUKYJIPHBIX TPEThEN INIOCKOCTU

69 [IpsimoyronpHBIN Mapauienenunen; Kyo; H3MepeHusi, CBOICTBa IPSIMOYTOJIBHOTO 1
napaenenunena

70 Teopema 0 AMaroHanyu NpsSMOYrOJbHOIO MAapaJLIENICIAIIEa U CIEACTBAE U3 HEE 1

71 CrepeoMeTpuuecKkre U NPUKIIAJHbIE 33Ja4l, CBA3aHHbIE CO B3AUMHBIM PACIIOJIOKEHUEM IPSIMBIX 1
1 TUIOCKOCTH

79 [ToBTOpEHME: ckpeluBarouecs NpsMble, apaljelbHble JIOCKOCTU B CTAHIAPTHBIX 1
MHOTOTpaHHHUKaX

73 [Tapa nmapayienbHbIX IVIOCKOCTEW Ha CKPEILUBAIOIINXCS NIPSAMBIX, PACCTOSTHUE MEXIY 1
CKPEILMBAOIIUMHUCS IPSIMBIMU B IIPOCTBIX CUTYaLUSIX

74 PaccrosiHre OT TOYKH 10 TIIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 TNIOCKOCTH 1

75 Boruncnenune paccTOSHUNA MEXy CKPEIMBAIOIIMMUCS IPSIMBIMH C ITIOMOIIBIO 1
NEePIEeHIUKYIIPHON MII0CKOCTH

76 TpéxrpanHslil yroi, HepaBeHCTBa AJIs TpeXrpaHHbIX yrioB. Teopema [Iugaropa, reopemsl 1
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJla

77 DneMeHTHI ChEepUIECKO TeOMETPHUH: T€0Ie3UUECKIE JIMHUN Ha 3emIie 1

78 Konrponbnas padora "Yrisl u paccTosHus" 1

79 Cucremartuzanus 3HaHUN "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Bunael nupamua. [IpaBunbsHas nupamuia 1

81 IIpusma. [Ipssmas u HaknoHHas npusmel. [IpaBunbHas nprusma 1

82 [Ipsimoit mapasutenenumnena, NPSMOYTOJIbHBINA Mapaieenunes, Kyo 1

83 Boinykinble MHOrOrpanHuku. Teopema Ditnepa 1




Brinykiibie MHOTrOrpannuku. Teopema Ditniepa. [IpaBuiibHbIe U MOTYIIpaBUIbLHBIE

84 1
MHOTOTPaHHHUKH
85 KonTtponpsHas padora "MHoOrorpaHHUKH" 1
86 [TonsiTHe BeKTOpa Ha TJIOCKOCTH U B MMPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio napannenenunena 1
90 YMHOXk€eHHE BEKTOpa Ha YUCIIO 1
91 Paznosxenue BexTopa 1o 6a3ucy Tpé€x BEKTOPOB, HE JISKAIIUX B OJHOU MJIOCKOCTH 1
92 CkansipHO€ pOU3BEICHUE 1
93 Brraucenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUIN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUIN 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecrBo
ara
Tema ypoka 4acoB A
n/n U3YYeHUs

Bcero
1 IToTOpenue Tembl "KoopinHaTel BEKTOpa HA MJIOCKOCTH M B MMPOCTPaHCTBE" 1
2 [ToBTOpenue tems! "CkansipHoe NpoU3BEACHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Boruncienne yria Mexay BEKTOpaMu B IPOCTpaHCTBe" 1
4 [ToBTOpenue Temsl "YpaBHeHHE MPAMOM, TPOXOAIIEH Yepe3 JBe TOUKU" 1
5 YpaBHeHUE MII0CKOCTH, HOPMaJlb, ypaBHEHUE INIOCKOCTH B OTPE3Kax 1
6 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, YpaBHEHHUE IJIOCKOCTU B OTPE3KaxX 1
7 BexTopHoe nmpousBenenue 1
8 JluHeliHble HEpaBEHCTBA, IMHEHHOE TPOrpaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrPpaMMUPOBAaHUE 1
10 AHanUTHYECKHE METOJBI pacuéTa yriia MeX1y NPSIMbBIMA B MHOTOIPaHHUKAX 1
11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MeX,]y IIIOCKOCTIMUA B MHOTOTpaHHHKaX 1
12 ®opmysa pacCTOSHHS OT TOUKH 10 IUNIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHui OT TOYKHU A0 IJIOCKOCTH B KyOe 1
14 HaxoxneHne paccTosIHUM OT TOYKH /10 IUNIOCKOCTH B IIPABWJIBHOM NMUpaMUIEe 1
15 KonTponbnas pabora "AHanuruueckas reomeTpus” 1
16 CeueHunst MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKHU 1
17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEA0B 1
18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, IEPECEUEHUS MIPSAMBIX U IUIOCKOCTEN 1
19 [TapannenbHble NpsIMBbIE U TUIOCKOCTH: NTapAJIJIENIbHBIE CEUEHUS 1
20 [TapamtensHbIe TPSMBIC U TUIOCKOCTH: PACUET OTHOIICHUH 1
21 [TapannenbHble NpsAMBIE U IUIOCKOCTH: YIJIbI MEXKY CKPEIIHUBAOIIUMHUCS MPSIMBIMU 1



[IepnieHauKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTU: CTaHJAPTHBIC NTAPhI IEPIIEHAUKYIISIPHBIX IUIOCKOCTEH

22 U TPSIMBIX, CHAMMETPHHA MHOTOI'PaHHHKOB 1
23 [lepnieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH: TEOPEeMa O TPEeX MEPICHIUKYIIIpax 1
24 [eprieHAUKYISPHBIE MPSIMBIE U TUIOCKOCTHU: BBIYMCIICHUS JJTUH B MHOTOTPaHHHKAX 1
25 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINAJICH, COOOpaXKeHUs 0100 1
26 [ToBTOpEHME: TUIONIAAX MHOTOYTOJILHUKOB, (POPMYIIBI IS TUIOIIAICH, COOOpaKeHUs MO00us 1
27 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOINAJICH, COOOpaXKeHUs 0100 1
28 [Tnomaau ceyeHnit MHOrOrpaHHUKOB: IUIONIAIU IIOBEPXHOCTEH, pa3pe3aHusl Ha YaCTH, 1
COOOpakeHHS TI0100US
29 [lnomaay ceyeHnii MHOTOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4acTH, 1
COOOpakeHHS TI0100US
30 KonTtponbhas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYCHUS MHOTOTPaHHHKOB" 1
31 O6béMm Tena. O6beM MPSIMOYTOJIBHOTO NapasuieTenune1a 1
32 3amaun 00 yaBOCHMHU Ky0a, 0 KBaJpaType Kyba; 0 TPUCEKIIUH yTIia 1
33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE ¢ 00BEMOM MPSAMOYTOJIBHOTO MapaljieNenuneaa 1
34 [IpuknamHbIe 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHHEM 00BEMA MPSMOYTOJILHOTO Mapalie/IeuIe/1a 1
35 O06BEM npsMOit IPU3MBI 1
36 CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C BRIYHCICHUEM 00BEMOB MPSMON TTPU3MBI 1
37 [TpuknanHele 3a7auu, CBA3aHHBIE C 00BEMOM IPSIMOM MPU3MBI 1
38 Borunicnenue 00bEMOB Te ¢ TOMOIIBIO ONpeAeaEéHHOro nuTerpana. O0bEM HaKJIOHHON TPU3MBI 1
39 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeIEHHOr0 HHTerpaia. O0bEM MUPaMHU/IbI 1
40 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMKJL C OOIIUM YTIIOM 1
41 ®opmyna 06béMa mupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTIIOM 1
42 CrepeoMeTpHruecKue 3aa4u, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeomeTpudecKue 3aa4u, CBI3aHHBIE ¢ 00bEMaMH TTUPAMHUIBI 1
44 [Ipuknanneie 3aaauu o Teme "OO0BEMBI T, CBA3aHHBIE C 00bEMOM HAKIOHHOW MPU3MBI 1



45 [puxnagneie 3anaun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM MHPAMHUIBI 1

46 [Ipumenenue 00bEMOB. BeruncieHue paccTosHUS 10 TIOCKOCTH 1

47 Kontponsnas padora "O6béM MHOTOrpaHHuKa" 1

48 Hunuuapuyeckas HOBEPXHOCTh, 00pa3yroliue HUINHIPUIECKON MOBEPXHOCTH 1

49 Humunaap. [psmoit kpyrosoit nunuHAp. [noians moBepXHOCTH HWIHHAPA 1

50 Konunueckast moBepxHOCTh, 00pa3yrolre KOHUIeCKoi nmosepxnoctu. Konyc 1

51 Ceuenne KoHyca IJIOCKOCTHIO, MapalIeIbHOM MII0OCKOCTH OCHOBaHUS 1

52 VYceuénHblil koHyc. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1

94 [Tnomans GOKOBOI MOBEPXHOCTH U IOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHruecKre 3aJa41 Ha JI0Ka3aTeIbCTBO U BHIUMCICHHE, TOCTPOCHUEM CEUCHUN 1
WIMH]IpA, KOHYyca

56 CrepeomeTpHyecKHe 3aa4d Ha JJOKA3aTeIbCTBO U BEIYUCICHHE, TIOCTPOCHUEM CEYCHHUI 1
WIMH]IpA, KOHYyca

57 IIpuxnagHeie 3a1a4n, CBI3aHHBIE C AJIUHIPOM

58 [Tpuknanubie 3a1a4u, CBSI3aHHBIC C HUIUHAPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepsl miaockocTsio. Bua u 1
n300pakeHue mapa

61 [epeceuenue chepsl u mapa ¢ mwiockocteio. Kacanne mapa u cdeps! mrockocTsio. Bun u 1
n300paxkeHue mapa

62 VYpaenaenue chepsl. [Ltomans chepsl u e€ gacte

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpHyecKHe 3a]aul Ha JJOKAa3aTeIbCTBO U BBIYHMCICHHE, CBSI3aHHBIE CO c(hepoii i mapom, 1
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65 CrepeomeTpHuyecKHe 3aJaul Ha JJOKa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO c(hepoit U IIapoM, 1

MMOCTPOCHUCM UX CEYEHMH MIOCKOCTBIO




66 [IpuknanHbie 3a1a4u, CBsI3aHHBIC CO c(hepoii U IapoM 1

67 [ToBTOpEHME: OKPY)KHOCTD Ha IUIOCKOCTH, BBIYMCICHHS B OKPY)KHOCTH, CTAHJIAPTHBIC TIOJ00HSI 1

68 Paznuunbie KOMOMHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1

69 3anaun o Teme "Tena v MOBEPXHOCTH BpalieHus" 1

70 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpaIieHus " 1

71 KonTtponbHast padora "Tena 1 moBepXHOCTH BpameHus" 1

72 O06BeM muuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA 1

73 Brruncnenue 00bEMOB TEJI ¢ TOMOIIBIO ornpenenéHHoro naterpaia. O0bpéM KoHyca 1

74 [Tnomanu 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA 1

75 CrepeomeTpHyecKHe 3a1a4H, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IIMJIMH/PA, KOHYCa 1

76 [Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI M IUIOIIAAN TOBEPXHOCTEH Tem" 1
O0béM mapa u mapoBoro cekropa. Teopema 06 06wEMe mapa. [Tnomane cheps.

77 CrepeoMeTpuueckre 3aaul, CBI3aHHbIE C BIYMCIEHUEM 00BEMOB 11apa, I1IapOBOI0 CETMEHTa U 1
IIaPOBOTO CEKTOpa

78 [Tpukinanueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIapa M IUIOMIAAbI0 ChEpPHI. 1
COOTHOIICHUS] MKy TUIOIIAISIMU TTIOBEPXHOCTEN M 00BEMaMU MOAOOHBIX TEJ

79 [TonoGHble Tena B mpocTpaHcTBe. M3MeHenne o6béma mpu nogodun. CrepeoMeTpruyecKue 1
3a/1a4yM, CBSI3aHHbBIE C BBIYUCIEHHEM 00BEMOB T U IJIONIAIel TOBEPXHOCTEH

80 KonTtponpsHast padora "[1no1mmaam moBepXHOCTH U 00BEMBI KPYTIIBIX Tl 1

81 JBuxenus npoctpancTBa. OtoOpaskenus. J[BrkeHus u paBeHcTBO Guryp. OO61ue cBoiicTBa 1
JIBYKEHUH

82 Bunp! nBmkeHuit: mapanienbHbI IEpeHoC, IEHTpalbHask CHMMETPHS, 3epKallbHasi CUMMETPUS, 1
MOBOPOT BOKPYT MPSIMOit

83 [TpeoOpazoBanus momoowus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHHUE JBIKCHUS 1

85 KonTponbhas pabota "Bektopsl B mpocTpancTse" 1

86 Ob6o6maromee noropenue 11 noustuit 1 MeTo 0B Kypca reomerpun 10-11 kaccos, 1




cuctemarusanus 3HaHui: "[lapamienbHOCTh MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE"

O6o6matomee moropenue 11 moHsTHI 1 MeTOI0B Kypca reomerpuu 10—11 kaccos,

87 cUCTeMaTu3alus 3HaHui: "BekTopbl B mpocTpaHcTBe"

88 O6o6matomee moropenue 11 moHsTHI 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucTtemaTu3anus 3Hanuil: "BekTopsl B mpocTpaHcTse"

89 Ob6o6maromee noropenue 11 nmonstuii 1 MeToa0B Kypca reomerpun 10—-11 knaccos,
cucremaruzanus 3HaHui: "OO0beM MHOTOTpaHHHKA"

90 O6o6maromee nopropenue 11 nonstuii u MeTog0B kypca reomerpuu 10—11 kiaccos,
cucremaru3anws 3HaHui: "OO0beM MHOTOTpaHHHKA"

01 O6o6maromee nopropenue 11 nmousTuii u MmeToq0B Kypca reomerpuu 10—11 kiaccos,
cuctemaruzanus 3HaHuii: "Ilnomanym noBepXxHOCTH U 0OBEMBI KPYTIIbIX Ten"

92 Ob6o6maromee mosropenue 11 monsTuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzaius 3Hanui: "[1nomanym moBepxXHOCTU U 00BbEMBI KPYTIbIX Ten"

93 HroroBast kKoHTpoIbHAs paboTa

94 Wrorosas koHTposibHas paboTa

95 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHU T

96 Hcropust pa3BUTHSA CTEPEOMETPUN KaK HAyKU U €€ pOJib B Pa3BUTHH COBPEMEHHBIX MH>KEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcrtopust pa3BuTHs CTEpEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropust pa3BUTHSA CTEPEOMETPUN KaK HAyKU U €€ pOJib B Pa3BUTHH COBPEMEHHBIX NH>KEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

99 Wcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHKEHEPHBIX
Y KOMITbIOTEPHBIX TEXHOJIOTUI

100 Wcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX HMHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcrtopus pa3Butus CTepeoMeTpUH Kak HAyKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX




N KOMITBIOTCPHBIX TEXHOIOTHH

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka. ['eomerpust; yriayonennoe ooyuenue, 10 kimace/ Mep3msk AT,
Homwuporckuii JI.A., ITonskoB B.M.; mox penakiueii [logonsckoro B.E., O6miectBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

* Matematuka. ['eomerpus; yray6ienHoe ooyyenue, 11 kimace/ Mepsnsik AL,
Homupogckuii /[.A., [Tonsko B.M.; nox penaknueii [Togonsckoro B.E., O6mectBo ¢
OrpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTensckuil nentp « BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3natenscrBo «IIpocBenienue

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

MaremMaruka: anredpa u Hadajga MaTeMaTUYECKOTO aHainu3a, reomerpust. ['eomerpus.10
Kiace. YriryOn€HHbIN ypoBeHb. MeToandeckne peKoMeHIauu K yueOHuky A. I
Mep3snska, . A. Homuposckoro, B. b. ITonsakosa. - Mocksa. «IIpocsemienune»
Matemaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOT0 aHanu3a, reomerpus. ['eomerpus.11
Kiacc. YriyonéHHuslii ypoBeHb. MeToanueckue peKoMeHauu Kk yaeOnuky A. I
Mepanska, JI. A. Homuposckoro, B. b. ITonskoBa. - Mocksa. «IIpocsemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



