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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pasBUTHE MHIUBHUIyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
cocTaBJIAIOLIeH NpeaMmeTHON obOnactu «MaremaTnka U MHGOpMaTHKa» yepe3 obecreyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHHUS O NPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJENSAX, IIO3BOJSIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHHsI BJIa/IeTh OCHOBHBIMH MOHATHUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTeXkaX, MOJENSAX U B pPEAITbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMUpOBaHHE yMEHHMsI BIAJeTh METOAAMH JIOKa3aTeIbCTB M alTOPHUTMOB pEIICHUS,
YMCHUSA WX [PUMCHATH, MPOBOAWUTH JOKA3aTCIBHBIC PACCYXICHHA B XOAC PCHICHUSA
CTEPEOMETPUYCCKUX 3aJad W 3aJad C TNPAKTHYESCKUM cojaepkaHueM, (hopMupoBaHUE
MPEJCTaBICHUST O HEOOXOJUMOCTH JIOKA3aTeNbCTB MPU OOOCHOBAaHHHM MaTEMaTHYECKHX
VTBEPKACHUHA U POJIM aKCHOMATUKU B TIPOBEICHUH JISIYKTUBHBIX PACCYXKICHHUIA,

Pa3BUTHEC W COBCPHICHCTBOBAHUC MWHTCIIICKTYAJIBHBIX W TBOPUYCCKHX crnocoOHoOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUICHHS, UHTEpeca K U3YYCHUIO T€OMETPHH;

dbopMupoBaHue (QYHKIHMOHATHHONW T'PAMOTHOCTH, PEIEBAHTHOM TEOMETPUU: YMEHUS
pacinio3HaBaTb IMPOABJICHUA T'C€COMCTPHYCCKUX HOHS[THfI, 00BEKTOB " SaKOHOMepHOCTeﬁ B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEPHOCTEH, MOAECTUPOBAHUS pEATbHBIX CHUTYallli, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
kinaccax sBisitorcs: «[IpsMble M IUIOCKOCTH B TMPOCTpaHCTBe», «MHOrorpaHHukn», «Tema
BpaICHUs», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh OINEPUPOBATH MOHATHSIMUN,
pelIeBaHTHBIMH T€OMETPUH Ha YriayOséHHOM ypoBHE oO0yuyeHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSIM Yy4e0HOro Kypca, a (GOpMHUpOBaHUE JOTHYECKUX YMEHUH
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yiabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeaEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MpPHUHIIUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOUYaTh B OOIIYID CHUCTEMY T'€OMETPHUYECKUX
MPEJICTABICHUA O0YyYaroIuXcs, paciupsis U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3matk ycnmoBus i nuddepeHnmanum  0OydeHHUs, TOCTPOSHUS WHIUBHIYATbHBIX
00pa3oBaTeNbHBIX TIpOrpamMM, OOECIeYuTh YrayONEHHOE HM3yYeHHUE T'EOMETPHH  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIMUM H MPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Hegemo), B 11 kimacce — 102 vaca (3 vaca B Hemelto).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IMAPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MIPOEKIUS (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JBYIpPaHHOro yria. TpéxrpaHHbli M MHOTrorpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yromapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBenHas teopema Iludaropa. [Mupamuaa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MTUPaMKJIa U MPaBUIIbHBIN TeTpadp, Ky0. IlpencraBnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpyusi B IpaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapajUielenunena, CUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIOXHO HAIPABICHHBIE BEKTOpBHI. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeETpHs
cthepsl 1 mapa.

O6béM. OcHoBHblEe cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOJBHOTO
napajenenumnena u cieactsus u3 He€. OO0bEM NIpPsSAMOM W HAKIOHHON MPU3MBI, IWIMHApA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOunanmu Tten BpalleHHss U MHOrorpaHHukoB. llpu3ma, BIucaHHas B LWJIMHIAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepbl II0CKOCTHIO. [IoHATHE MHOTOTrpaHHUKA, OITMCAHHOI'O OKOJIO cpephl, chepbl, BIUCAHHOU B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomanas cepsl u e€ yacteid. [lomobue B
npoctpaHcTtBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3zoBanue mnonodOus, romoreTus. PemieHune 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceueHUMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUA LWINHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KoHyca (mapayjielibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHHs IIapa, METOJbl IMOCTPOCHMSI CEYEHHI: METOJ CJENOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. l[IpsAMoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEILIEHNU TEOMETPUUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxenuss mpoctpanctBa. OtoOpakenus. JIBmwxeHus u paBeHCTBO ¢uryp. OOmmue
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMII: MapauIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. Ilpsmas 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 MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOMN KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIITh M XapaKTEpU30BATh CYLIECTBEHHBbIE IPHU3HAKKM MaTEeMaTHUYECKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IpPeoOpa3oBbIBATh CYXKJIEHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aK/II04YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus Yy4yeOHOM 3agaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBAaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MMPOBOANTH CaAMOCTOSATCIIBHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICOOBAHUC 1o
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENNLHO (GOPMYIHUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO PE3ylibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBIABJIATH )Ie(l)I/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JJi1 OTBETAa Ha BOIIPOC U JJIA
pelIeHus 3a1a4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB PAa3JIMYHBIX THUIIOB, AaHAJIMW3UPOBATh,
CHCTEMAaTH3MpOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO pA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBJICHHUS],

CTPYKTypupoBaTh  UHGOpMANUIO, MPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAYy pelIeHHs 3aJayd, KOMMEHTUPOBATh IOJyYEHHBIN
pe3yJbTar;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3aayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHS, COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB AMANora, OOHapyXUBaTh pa3indue U CXOACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aJadyd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIJIEHUS C Y4ETOM 3ajJad TMpe3eHTalud U
0COOCHHOCTEN ayAUTOPHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJ/1b, SMOLHOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKaAMH [MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECcca U pe3ybTaTa PelleHns MaTeMaTHUeCKON 3a1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JESITEIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa eI M YCIOBHSIM, OOBSICHATH NPHYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0yyaromuiicss HayquTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHMH M CICACTBUS W3 HUX TPH PEIICHUU
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPHPOBATH MOHATUSMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
IPSMBIMH B TIPOCTPAHCTBE, MEKIY MPSIMO U TIOCKOCTHIO;

CBOOOIHO OTIEpPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOZHO pAacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPaHHUKOB (IIpH3Ma, MUpAMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZIHO OIEpPHPOBATh MOHATHAMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE M OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTYp Ha MIIOCKOCTH;

CTPOUTBH CEUYEHUS MHOT'OI'PAaHHHKOB Pa3IMYHBIMH METO/IaMH, BBIOJIHATH (BHIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHM3Y;

BBIUUCIIATh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHPaMHUA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH,

pemaTh 3aJa4d Ha JI0OKA3aTeNIbCTBO MATEMAaTHYECKUX OTHOIICHWH M HaXOXICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSSI M3BECTHBIE METOAbl MpPHU  PEUICHUU
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO W BEICOKOTO YPOBHSI CIIO)KHOCTH;

NPUMEHSATH MPOCTEUIIIE IPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BIICKaTh,  NpeoOpa3oBBIBATH W HMHTEPIPETHPOBAaTH  HWH(poOpMaImio O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTaBICHHYI0 Ha 4YepTekax |
PHCYHKaX;

OPUMEHATHh TOJYYEeHHBbIE 3HAHUS Ha NPAKTUKE: CpPaBHMBATh W aHAJIM3UPOBATH
peasbHbIe CUTYAIMH, IPUMEHITh U3yYEHHbIE MOHATUS B IMPOLECCEe MOUCKA PELICHHUs
MaTeMaTH4ecKu c(HOpMyTUPOBAHHON MpPOOIEeMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE T€OMETPHUH, HCCIENOBATh IIOCTPOCHHBIE MOJAEIH C HCHOJIb30BAaHHEM



FEOMETPUUECKUX TOHSATHI W TeopeM, ammapara ainreOpbl, peraTth NIpaKTHYeCKue
3a/1a4M, CBSA3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BETUYNH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHHM KaK COCTaBHOMN
qacTH (pyHAaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJHO OMEpPUPOBATH MOHITHIMH, CBSI3AaHHBIMU C LUIMHIPUYECKON, KOHMYECKON U
cheprueckoil TOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MOTYUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHUS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIACCHU(UITUPOBATH B3aUMHOE PACIIONIOKEHUE CPEPhI U MIIOCKOCTH;

BBIUMCIIATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpalleHUs, O0BEMBI U
IUIONIA/IM TOBEPXHOCTEH MHOTOTPAHHHUKOB M TN BPAIICHHS, TEOMETPUUECKUX Tell C
npUMEeHEeHHEM (hOpMYIL;

CBOOOZHO OTIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C KOMOMHAIIMSMU TEJl BpAIlCHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUKCIISTH COOTHOIICHHS MEXAY IUIONIAIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
TEN,

n300paxarh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOHUTH CEUYCHHUS
TeJ BpaIICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpPMAITUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax u
PHUCYHKAX;

CBOOOHO OIEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IJIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemaTe TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSAMH, CBSI3aHHBIMUA C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKEHUI;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TeJl BpAIICHUS MPH IMapaJlIe]IbBHOM
MepeHoce, MEHTPATbHON CUMMETPHUH, 3epKaIbHOW CUMMETPUH, MIPH TTOBOPOTE BOKPYT
PSIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTH CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUS: CEYCHHS IFIIMHIpPA
(mapamieNnbHO W MEPIEHANKYISIPHO OCH), CEUeHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIONIb30BAaTh METOBl TOCTPOSHUSI CEUEHU: METOJ CIEeI0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;



NPUMEHATh TEOMETpHUYeCKUe (HaKThl ISl  PEIICHUS CTePEOMETPUYECKHX —3ajad,
NPEIIOIAraoIIuX HECKOJIBKO IIAroB PEIICHUs, €CITU YCIOBUS TIPUMEHCHUS 33aJJaHbl B
SIBHOW W HESIBHOU (hopMme;

pelmiaTth 3aga4d Ha OOKA3aTCIbCTBO MATCMATHYCCKUX OTHOILIEHUA U HaXO0XJICHUC
TCOMECTPHUICCKUX BCIUYNH,

HNPUMEHATH IIPOIPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

MNPUMCHATH IIOJYUCHHBIC 3HAHHMA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLCHUBATH PCAJIbHBIC CUTyallluUu, IPUMCHATb U3YUYCHHBIC IIOHATHA, TCOPCMBI, CBOMCTBA
B IIpollecce TIOMCKAa PEHICHHS MaTeMaTH4eCKu C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJICIIMPOBATh PealibHbIC CUTYallMU Ha SI3bIKE TEOMETPUH, UCCIICAOBATh MMOCTPOCHHBIC
MOJICTIM C UCIOJB30BAHUEM T'€OMETPUUECKUX TOHATHIA M TEOpEM, almapara anreopsl,
peiaTh NPAKTHYCCKUC 3ada9U, CBA3AHHBIC C HAXO0XKACHUEM I'COMCTPUYICCKUX BCIIMYUH,
UMETh TPEJCTABICHUS 00 OCHOBHBIX J3Talax pPa3BUTUsS T'€OMETPUM KaK COCTABHOU
yacTu QyHIAAMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTEMaTH3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs HA PUCYHKE
TUIOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[TonsTHs: nepecekarouecs MmIOCKOCTH,
MepeceKaroIrecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsiTHs: mepeceKkarouecs MIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




crnencTBus U3 HUX. CrocoObl 3a1aHus
HPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuapl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. M3o0OpakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
IOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
peopa. M3o0pakeHne epecedcHHsI
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

12

N300pakeHne ceueHnil mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOST Yepe3 uxX
pEopa. M3o0pakeHne epecedcHHsI
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

13

14

15

16

17

N300pakenue ceueHuil nupaMusl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

Merton cIeaoB oA IMOCTPOCHUMA CE4YCHUI

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa niepecevyeHnid MPsIMBIX U
IIJIOCKOCTEN

Mertopa cieq10B /Uil HOCTPOSHUS CEUEHUH.
CBolicTBa niepecevyeHni MPsIMBIX U
IIJIOCKOCTEN

ITocTpoeHue ceueHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH 1 3aIUCh 11aroB




MMOCTPOEHUS

18

19

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aUCH 11aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aIluch 11aroB
MTOCTPOCHHUS

20

21

22

23

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MIOCTPOEHUS

[ToBTopenue manumerpun: Teopema o
IIPONOPLMOHANIbHBIX oTpe3kax. [logodue
TPEyroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

KontponbHas padora Nel mo reme
"Akcuomsl crepeomeTpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMsIx B
npoctpancTse. CKpenBaronmecs
npsiMble. [Ipr3Haky CKpemnBaronIuxcst
npsambix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapauienbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallleld Ha JaHHOMN
npsMoi. Jlemma o nepecedeHnn
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO




26

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX mapajuieNIbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapannenpHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NapaIIEIHLHOTO
npoekTupoBanus. M3o00paskeHne pa3HbIx
¢buryp B napajsiesbHON IPOEKLIUU

enTpanbHas npoekus. Yrou ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIY IPSIMBIMU

321,[[3.‘{1/1 Ha J0Ka3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsTHA: TapauIeIbHOCTD MPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

FGOMeTpI/I‘IGCKI/Ie 3aa41 Ha BBIYMCIICHHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalJICJIbHOCTBIO IMMPAMBIX U IUIOCKOCTEH
B IIPOCTPAaHCTBC

ITocTpoeHue ceyenus, IPOXOASILEro Yepes
JAHHYIO IPSIMYIO Ha 4epTEkKE U
MapajuIeIbHOTO APYrou npsMon. Pacuér
OTHOILIEHUH

33

34

[TapannensHast npoeKUHs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napaenenumnena. CBoncTBa
napajuieJienumneaa u Ipu3Mbl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
MapalyiICJIbHOCTH ABYX MJIOCKOCTEH

35

Teopema o0 mapaieIbHOCTH U




CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.IGfI
yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

37

38

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
HapajIeIbHOCTH NPSAMBIX N1€PECeUEHUs
IIPU NIEPECEUEHUN JIBYX MapaljiesIbHbIX
IJIOCKOCTEH TpeThen

CBoiicTBa mapauICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajijIeIbHBIX MPSIMBIX,
3aKJIFOUEHHBIX MEX]TY MMapaieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI TapaJIICIbHBIMU IIOCKOCTSMH

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajuleJIenunea

Beruucnenue JUinH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM IMapaJuIeIIeUIe e

42

43

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOH U
IIJIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocTH. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

44

Teopema o CyllIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH




[ImockoCTH U EPIIEHIUKYIIAPHBIE UM

45 IpsIMblE B MHOIOI'PaHHHUKaX

16 [TnockocTy U NeprneHANKYIIpHbIE UM
IpsiMble B MHOTOT'paHHHUKaX
[leprieHAUKYIAP U HAKIOHHAS.

47 ITocTpoeHue nepreHanKyspa u3 TOUYKU Ha
PSIMYIO
[lepneHuKyIsp ¥ HAKJIOHHAS.

48 ITocTpoeHue neprneHAnKyspa u3 TOUYKU Ha
PSIMYIO

49 TeopeMma 0 TpEX NepHeHANKYIIApax
(npsimast 1 oOpaTHas)

50 TeopeMma 0 TpEX NepHeHANKYIIApax
(npsimast 1 oOpaTHas)

51 VYTos1 MeXy CKpEeLIMBAOIIUMUCS
MPSIMBIMH
[Tonck meprneHANKYISPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE MPOESKTUPOBAHNE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

54 MPAaBUIBHON MHUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,

55 MPAaBUIILHOM MAPAMHUIIBI C TTOMOIIBIO
OPTOrOHAJILHOW MPOEKINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIFHO TuIocKOCTH. [1mockocTn
CUMMETpPUN B MHOTOTPaHHUKAX

57 [Tpu3HaK neprneHaAuKyYIIpHOCTH MPSIMOH U
TUTIOCKOCTH KaK CIIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpAaHHHUKH. Pacuér




paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH
Cr1ocoObl OIyCTUTb NEPIEHANKYIISAPBI:
CUMMETpPHUS, CABUI TOUKHU IO
napajieIbHON MPAMOM

CaBur 1o HenapauieJIbHOW NpsiMOH,
VU3MEHEHUE PACCTOSHUN

62

KonTponbnas padora Ne2 no teme
"B3anMHOe pacnoioKeHue NpSIMbIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

63

[ToBTOpEHME: Yroa MeXAy IpSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

FCOMeTpI/ILIGCKI/Ie METOAbI BBIYUCIICHUA

yriia MExKAy NpsAMbBIMHA B MHOT'O'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAaHHOIO yTIia

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MECPIICHAUKYJIAPHBIX ILIOCKOCTEH

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepECEUCHMS IBYX MIIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN TNIOCKOCTH

[IpsiMoyronbHBII Mapajuienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuleJenune1a

TeopeMa 0 nMaroHany npsIMOYroJILHOIO




napajjiejacnuicaa u CICACTBUC U3 Hee

71

CrepeomeTpuuecKke 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[loBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

75

76

Breruucnenue paCCTOFIHI/Iﬁ MCKAY
CKpCHIUMBAIOIIUMHUCSA ITPAMBIMHU C
IIOMOIIBIO HCpHCH,Z[HKy.]ISIpHOﬁ IIJIOCKOCTHU

TpEXrpaHHblid yroyi, HepaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTIO yIJia

77

78

DneMeHTHI ChepPUIEeCKON TeOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emiie
KonrtponbHas pabora Ne3 o reme "Yrisl
U paccTOssHUs"

79

80

81

Cucremaruzanus 3HaHUN "MHOrOrpaHHUK
H €T0 DJICMEHTHI"

[Tupamuna. Buasl nupamug. [IpaBuneaas
nupamuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbpHas npusma

82

[IpsiMo#t napaynenenunen,
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 Ditnepa 1
Brinykibsie MHOTOrpanHuKd. Teopema

84 Diinepa. [IpaBuiibHbBIC U TIOJYIPABUIILHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas padota Ne4 o reme 1
"MHororpanHuku"

86 [TonsiTHE BEeKTOpa HA IJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BeKTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa HA YUCIIO 1
Pasnoxxenne BekTopa 1mo 6azucy Tpeéx

91 BEKTOPOB, HE JIEXKAIIUX B OJJHOM 1
TJIOCKOCTH

92 CkassipHOE TIPOU3BEICHUE 1

93 Brruncnenue yriia Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1a9u ¢ BEKTOpaMHu 1

95 [Ipocreiimme 3aauu ¢ BEKTOpaMHu 1

96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMHu 1

97 [Tpocreiinme 3a1aun ¢ BEKTOPAMH 1

98 O06o0meHne U cucTeMaTu3alus 3HAaHUK 1

99 O06001IeHre U crucTeMaTU3alus 3HaHU! 1

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O06001IeHre U crucTeMaTU3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbIE
ara uudposbie
Nen/m  Tema ypoxka Konrpoabubie IIpakruueckue A
yp Bcero p p p P u3ydeHusi oOpa3oBaTe/IbHbIE
abdoThI a0oThI
pabo pabo pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B MpOCTpaHCcTBE"
2 [ToBTopenue temsl "CkansipHoe 1
IIPOU3BEICHUE BEKTOPOB"
3 IloBTOpEeHuE TeMsbl "Brruncienue yria 1
MEX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekxTtopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUpPOBaHHE
10 AHaJIUTUYECKUE METOBI pacyéra yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEX/y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMya pacCTOSTHASA OT TOYKH J10 1
IJIOCKOCTH B KOOPAMHATaX
13 HaxoxzaeHue paccTossHUI OT TOYKHU A0 1

TIJIOCKOCTH B KyOe




14

15

HaxoxzaeHue paccTosiHuI OT TOYKHU 10
IUIOCKOCTH B NPaBUJILHON IHpamMuJie

Kontponbnas padota Nel o reme
"AHanutuueckas reomeTpus”

16

Ceuenus MHOI'OI'PpaHHUKOB: CTaAaHAAPTHBIC
MHOT'OrpaHHUKHA

17

CeueHus MHOT'OI'paHHUKOB: MCTO CJICIOB

18

CequI/ISI MHOFOI’paHHI/IKOBI CTaHZIapTHBIe
IJIOCKOCTH, MIEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

19

20

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
MapaJIJIEIbHbBIE CEYEHHUS

[TapanyienpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

21

[TapannenpHbIE MPSMBIE U TNIOCKOCTH:
YIJIBI MEXKY CKPELLUBAOIIMMUCS
MPSAMBIMHA

22

[IepnienquKyIsApHBIE IPAMBIE U IUNIOCKOCTH:
CTaHJapTHBIE Napbl NEPIEHAUKYISIPHBIX
IIJIOCKOCTEMN U NMPSAMBIX, CHAMMETPUHU
MHOTI'OTPaHHUKOB

23

24

[lepnieHIuKynspHBIE MPSIMBIE U TUIOCKOCTH:
TEOpeMa O TPEX NEPIEHANKYIIIpax
IlepnieHIuKyNApHBIE MIPSIMBIE U TUIOCKOCTH:
BBIUMCIICHUS IJTMH B MHOTOI'PaHHUKAX

25

HOBTOpeHI/IeZ IJiomaan MHOFOYI‘OJ'H)HI/IKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

26

HOBTOpeHI/IeI IJIomaan MHOFOYI‘OJ'H)HI/IKOB,
(dhopMyIIBI IS TUTOIAEH, COOOpasKeHUs
nmoxoous




27

[ToBTOpEHME: MIIOIMIATN MHOTOYTOJILHUKOB,
hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
no100us

28

[Tnomaay cedeHuit MHOTOTPaHHUKOB:
IUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

29

30

31

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IIJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00Us
KontponbHas padota Ne2 o reme
"[loBTOpEHNE: MHOIOIPAaHHUKH, CEYECHMUSI
MHOTOI'PaHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuiesienumnena

32

33

34

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIMH yriia
CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaesenumnena

[TpuknaaHble 3a1a9M, CBSI3aHHBIE C

BBIUHCIICHHEM 00bEMa MpsAMOYT'OJIbHOTO
napajijicjacnuicaa

35

OO6bEM IpsIMON TPU3MBI

36

37

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB MPSMON MTPU3MBI

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI

38

Brraucienne 00bEMOB TEI C IIOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HaKJIOHHOM IPHU3MBbI

39

Brrancienre 00bEMOB TEJI C IIOMOIIBIO




onpeaenéHHoro uarerpana. Oobém
MUPaAMHUIBI

®dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

a1 ®dopmyna 00bEMa mupamuasl. OTHOIIICHUE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

42 CrepeoMeTpuuecKue 3a7jauu, CBI3aHHBIE C
00BEMaMK HAKIIOHHOW MTPU3MBI

43 CrepeoMeTpuyecKre 3a71a4u, CBI3aHHBIE C
o0BEMaMu TUPaAMUJIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 HpI:I‘KJIaI[HI)Ie 3a/1a4H 110 TeMe "O06bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIBI

16 [Ipumenenue 00bEMOB. BeruncieHue
paccTosiHUS A0 IIOCKOCTH

47 KonTponsHas pz?'60Ta Ne3 o Teme "O6BEM
MHOTOTpaHHUKA
[unwHapudeckas MOBEPXHOCTD,

48 o0pa3yolne UIMHIPHIECKOI
MMOBEPXHOCTH

49 Hunuuap. [psMoit KpyroBod HUIMHAP.
[Tnomaab MOBEPXHOCTH IUIMHIPA

50 Konnueckasi moBepxHOCTb, 00pa3yromiue
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenne KOH}VIca TUIOCKOCTBIO,
napauiebHOM MITI0OCKOCTH OCHOBAHUS

52 Yceqéliﬁmﬁ KoHyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomaabs 60KOBOM MOBEPXHOCTH M MOJHOM




IIOBCPXHOCTU KOHYCA

54

55

[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

JI0KA3aTeJIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LWJIMH]IPA, KOHYCa

57

58

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
OUJINHAPOM
HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepbl
TUIOCKOCTHIO. Bu u m300pakeHue mapa

61

62

Ilepeceuenue cepsl 1 mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o6paxxkenue mapa

VYpaBuenue coepsl. [Tnomans cheps u e
qacTen

63

CummMmetpus cdepsl U miapa

64

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, IOCTPOSHUEM UX
CEUEHUH TUIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC
co cthepoii u mapom, TOCTPOSHUEM UX
CEYeHUH IOCKOCTHIO




66

67

68

69

[TpuknanHeie 3a1a4u, CBSI3aHHBIC CO
cdepoii u mapom

[ToBTOpPEHHUE: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noxoous

Pa3znuunbie KOMOMHALIMY TEI BPAIICHUS U
MHOTOTPaHHUKOB

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

KonTponbnas padota Ne4 o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

72

73

O0béM mummHIpa. Teopema 06 00béMe
MPSIMOTO LIWJIMHIPA

Brruuciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

74

[Tnomaau 60KOBOM U MONHOM MOBEPXHOCTH
KOHyCa

75

76

CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa
[Tpuknanueie 3anaun o teme "OOBEMBI U
TIJTOINAIM TTIOBEpXHOCTEN Ten"

77

O06bEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdeprr. CTepeoMeTpudecKie 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM 00BEMOB I1apa,
IIIAPOBOTO CErMEHTA M MIAPOBOTO CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOMEHUS MEXKITY
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IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOIOOHBIX Te

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moao0uu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tell | IO CH
MOBEPXHOCTEM

KonTponbnas padota NeS no teme
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIribIX Ten"

81

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBuxeHus u paBeHCTBO ¢uryp. O6mue
CBOICTBA JBH)KCHUI

82

Buapl 1BukeHUil: napajuiesbHbIN IEPEHOC,
LIEHTpAJIbHAsl CAHMMETPHUS, 3epKaIbHast
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

83

84

[IpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

I'eomeTpuueckue 3a/1aun Ha MPUMEHEHHUE
ABHUKCHU S
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KontponbHast pabota Ne6 o reme
"BexTops! B mpocTpaHcTee”

86

O6o6matonee nopropenue 11 nousruii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuH:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
IIpoCTpaHcTBe"
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O6o6matomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3aIus 3HaHui: "BexTopsl B
nmpocTpaHcTae”
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89

O6o6matomee moBropenue 11 nonstuii u
MeToJ10B Kypca reometpun 10—11 kaccos,
cUCTeMaTu3anus 3HaHuii: "BekTopsl B
npocTtpaHctae"

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOrorpaHHuka"
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O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOrorpaHHuka"

91

92

Oo6o06maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anud 3Hanuii: "[lmomann
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Tea"

Ob6o06muaromiee noropeHue 11 noHATHH U
MeTo0B Kypca reomerpun 10—11 xmaccos,
cucreMaru3anus 3HaHuit: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

93

WTorosast KOHTpoJIbHAs paboTa

94

WTorosast KOHTpoJIbHAs paboTa

95

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

96

97

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropust pa3BuTHs CTEpEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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