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INOACHUTEJIbHAS 3AIINCKA

['eomerpus sBiIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4YEHUs AUCLHUILUIMH €CTECTBEHHO-HAayYHOU
HAlpaBIEHHOCTU M IMPEIMETOB I'yMaHMTapHOro Iukiaa. Ilockosbky joruyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS 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
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsI mporpaMMbl yueOHoro kypca «l'eomerpusi» Ha yriyOa€HHOM ypOBHE —
pasBUTHE WHIUBHYalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl MpPU H3YYEHUM TEeOMETpUH, Kak
cocTaBJIAIOLIEH mpeaMmeTHON obnactu «MaremaTnka U MH(POpPMATHKa» dYepe3 obecreyeHue
BO3MOXKHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeMCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHAIBLHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BAaHHUEM MaTEeMaTHKU.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIIyOJIIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHre NpPeACTaBICHHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYXKAIOIIUM MUPOM;

dopMHUpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIoIIero MHUpa, 3HaHHE MOHATHMHOrO amnmapara 1o pasaeny «Crepeomerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dopmMHpoBaHHE YMEHHs BJIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHHE HX NPUMEHATh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

¢dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaxX, MOJENAX M B peaJbHOM MHpe
MHOTOTPaHHMKH U Te€Ja BPALEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/II)OBaHI/IC ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU TMPOBEIECHUU
pacCyKIeHUN;

dbopMHupoBaHHE YMEHHs BIaJe€Th METOJAMH JIOKa3aTEeIbCTB M AJTOPUTMOB pEIICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHbIE PACCYXKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PaKTHUYECKUM cojepkaHueM, (popMHupoBaHUE
NpEeICTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAaHMM MaTeMaTHUECKUX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIIUICHUs], HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALHMsIX U IPU U3YYEHHM JPYTUX Y4eOHBIX NMPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYallUH, WCCIECIOBaHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEIbHBIMUA JIMHUSMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABisrOTCA: «IIpsiMble M IUIOCKOCTH B HpOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJCPXATEINbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAaHUE JOTUYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSAM, HO W MO TojaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3ylbTaTaM  OCBOCHHS
OenepasibHO paboueil MporpaMMebl, pacrpeneaéHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJENIOBATEIIbHO U TOCTYIMATENbHO, C COOJIIOJIGHHEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBblE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YyJaroOUXCsl, paciupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[lepexo K U3Yy4EHHUIO TE€OMETPUH HA YII1yOJIEHHOM YPOBHE MO3BOJISET:

co3matk ycnoBus i nuddepeHnmanyu  00yueHUs, MOCTPOSHUS HHIWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOn€HHOe U3y4yeHUE TEOMETPUM  Kak
cocTaBsolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3yYeHUs MaTeMaTUKU ¢ Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIMM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoauTcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hefiemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. IlonaTue
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs NpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IOPSAMBIX, ApPAUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapaiuienbHOE W LEHTPAJIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO IPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napaiesibHOW MPOEKIHUU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YIOJ
MEXIy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IMIIOCKOCTEM: NMapajuleIbHbIE IIJIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETPadp, NapajuleIeIUIe], IOCTPOSHUE CEUEHU.

IlepneHgUKyIApPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAUICIbHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHainbHOE NPOEKTUpOBaHuE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH, MPOEKIUS (PUIYpBHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN IO, IMHEWHBIN
yroJl JBYIpPaHHOro yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOTrorpaHHoro yrja. 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 MPHU3MblI, OOKOBas M IOJIHAS MOBEPXHOCTHh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleJIeNIANe]l W ero cBoWcrBa. KparTyailliwe oyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHass Teopema Iludaropa. IMupamupa: n-
yrojipHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NpaBUIBbHON NUpamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: INpPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAS
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CummeTpusi B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMHUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JleHcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHMH BEKTOpa IO TpEM
HEKOMIUIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTeslbHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHus Ha mIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6bém. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpalieHuss MU MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWIMHAD,
onucaHHas okojio wuwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPALLCHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpaHcTtBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue momodus, romoreTus. PemieHuwe 3amad Ha IIIOCKOCTH C MCIIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjiesibHble OCHOBAaHHIO U
NPOXOJAILINE Yepe3 BEpIINHY), CEYEHUs IIapa, METO/bl IMOCTPOEHUS CEYEHUU: METOJ CIIEJIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. [IpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU TeOMETPUUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpancTBa. OrtoOpakenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBMOKCHUH. Buabl NIBM)KEHMIl: MapajuIeNIbHbIA IMEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpa3zoBanus noxpodus. [Ipsmas u chepa
Oiinepa.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENyp TpaxkIaHCKOro O0OIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'Pa)kJJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMATHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapoma, cHOopMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHWH, pacCyXIeHUuH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTlieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) puzuyeckoe BocuTaAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYECKHUE 3HAHHS B MHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3anyeckas akTUBHOCTb),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON IEATEbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU IS pelieHus 3ajad B 00JaCTH OKpY’Kalolllel cpelibl, MIIaHuPOBAaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH, MOHMMAaHHE MAaTeMaTHYECKOW HAyKH Kak Cepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATENBCKYIO ACSATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISIBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OpPMYIUpPOBaTH ONpEAETCHUs  MOHATHM,
YCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O00OUICHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W IpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTENbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEP)KICHUSX, MpeajaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALlMIO, NPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT NO3HaHUs, (OpMYJINPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUHe, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCHUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTH MOJIYUEHHBIX PE3Yy/IbTaTOB, BBIBOIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)Ke BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U AJIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHHKOB pA3IMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WITIOCTPUPOBATh IpadUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO  CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHMBepPCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHCBMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3aJadu, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, TPOOJIEMBI,
penraemMoi 3a1auu, BHICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COIMOCTABIATH CBOU
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3YyIbTAaThl PELICHUS 33/a4M, JKCIEPHMEHTa, MCCIEJOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 3a4a4 TPE3CHTALMU |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs C y4ETOM
HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPO/1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JEWCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HX pPE3yIbTaTOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEMICHNS MaTEMaTUUECKOH 3a7aun;

NpeIBUIETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HMKHYTh INPH pEIIEHUH 3a/a4ld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAIIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeAesisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00cyxaeHHus, 0OMEeH MHEHHUH, «MO3TOBbHIE
IITYpPMBI» U WHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
OpYTMMH YI€HaMH KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.



INPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUU MIPH PEIICHUU 33134 U
IIPOBECHUN MAaTEMAaTUYECKUX PACCYKIACHUI;

IPUMEHSTh AKCHOMBl CTEPEOMETPUM M  CJIEACTBUA U3 HUX [PpU  PELICHUH
F€OMETPUUYECKHX 3a/1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMHU B IPOCTPAHCTBE, MEXIY MPSMOM U IIIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOZHO pAcCIO3HAaBATh OCHOBHBIE BHUJAbBl MHOIOTPAHHUKOB (IIpU3Ma, MNHpaMUAA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KITAaCCH (DUKAIIH;
CBOOOJHO ONEpPUPOBATH IOHSATUSMH, CBS3AHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

BBIINOJIHATH NapajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE ITPOEKTHPOBAHKUE (PUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha rmiocKoCTu;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpaMUia),
F€OMETPUUECKUX TeJl C MPUMEHEHNEM QOopMyT;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh HU
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmare 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKMX OTHOLIEHWM M HaxOKICHHE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS H3BECTHBIE METOAbl IpPHU  pElICHUU
MaTE€MaTUYECKHX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI MIPH PELIEHUHN CTEPEOMETPUIECKUX 3a/1a4;

W3BJIEKATh, peoOpa3oBLIBATh u WHTEPIPETUPOBATH nH(bOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTekax u
PHUCYHKax;

IPUMEHATHh TIOJYyYEHHBIE 3HAHMS Ha IIPaKTUKE: CpPaBHHUBATh M AHAIU3UPOBATh
pEalIbHbIE CUTYallUH, IPUMEHATh U3YYEHHBIE MOHATHUS B IPOLECCE MOUCKA PEILEHUs
MaTeMaTU4ecKu CPOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PealibHbIE CUTYaIlluU
Ha S3bIKE TE€OMETPHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
reOMETPUYECKUX TOHATHH M TeopeM, amnmapara aiareOphl, pemaTh NpPaKTHYecKHe
3a/1a4M, CBS3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BEINYNH;

UMETh TPEJCTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHHM KaK COCTaBHOMN
qacTH QpyHIaMeHTa Pa3BUTHS TEXHOJIOTHA.



K xoniy 11 kiaacca o0ydaromuiicst HAyIUuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMIIMHAPUYCCKON, KOHUYECKOW U
cheprueckoil MOBEPXHOCTSAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

OIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJAMH BpAICHHs: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MIOJTyYEHUS TEJl BPAILCHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOIOXKEHHUE CPEePhI U TUNIOCKOCTH;

BBIYUCIISITh BEJIUYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BPALICHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, T€OMETPHUECKUX TEN C
pUMEHEHUEM (OPMYIT;

CBOOOJHO OTIEPUPOBATH MOHSATUSMH, CBI3AHHBIMH C KOMOMHALUSAMU TEJ BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMHCAHHBINA OKOJIO chepsl,
cdepa, BiMCaHHAs B MHOTOIPAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMH MMOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
TEJI;

n300pakaTh W3y4daeMble (UTYpBI, BBIIOJIHITH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3
PHCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAIICHHS,

U3BJICKATh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYID Ha YepTekKax u
PHUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHUCTEME KOOpPIMHAT;

peliaTe TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
TUTOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/IA IPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMA C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHMKCHH;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB W TENl BpAIICHUS MPH MapajuieTIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKATbHOH CUMMETPHH, TIPU MOBOPOTE BOKPYT
npsMoii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IMIIMHIpPA
(mapainenbHo U MEePIeHIUKYISIPHO OCH), CEYeHUS KOHYCa (MapauiebHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUS CEYEHHUH: METOJl CJEIOB, METOJ BHYTPEHHEro
IPOSKTHPOBAHMS, METO]T TIEPEHOCA CEKYIIEH IITOCKOCTH;

JIOKA3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;

OPUMEHSTh TEeOMEeTpUuYecKrue (akThl [UIsl PEIICHUs CTePEeOMETPUUYECKUX 3ajad,
MPEIMOIaraoIUX HECKOJIBKO IIaroB PeIieHUs, €ClIi YCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW M HESIBHOU (hopMme;

pemiaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMAaTHYECKMX OTHOIICHHH W HaXOXICHUE
TE€OMETPUYCCKUX BEITHYNH;



[IPUMEHATH IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh MOJYYEHHbIE 3HAHWS Ha NPAKTHKE: CpPaBHUBATh, AHAJIM3HPOBATh U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IIOMCKAa pEUICHHs MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON TPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH M TeopeM, ammapara aureopsl,
pemIaTh NpaKTUYeCKue 3aa4t, CBSI3aHHbIE C HAXOXK/IEHHEM I'eOMETPHYECKUX BETUYHH;
UMETh TIPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
yacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIfy.]UIpHOCTB MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBWJIa U300paKeHUs Ha PUCYHKE
MJIOCKOCTH, MAPANJIENbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MEPECEeKAIOIINECs TPsMas v TUIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB




AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U INIOCKOCTEH

10

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pebpa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

11

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. Uzo0OpaxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpPE3 UX
pé6pa. N3o0paxkeHune nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MIOCTPOSHHBIX CEUEHHUI Pa3HBIMH LIBETAMH

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHrid NpSAMbIX U
IUIOCKOCTEN

[TocTpoenue ceveHwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepTeXKeH U 3aMuch I1aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIBLHUKOB

IToBrOopenue mianumerpun: Teopema
Menenas. PacyeTsl B ceUeHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUN




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsimbie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX IPIMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

28

[enTpansHas npoekuus. YToul ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

29

3aaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD NPSMOM U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapAJUIEIILHOCTH MPSIMOU U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexKe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napauienenunena. CponcTaa
napajuieJenuIeaa u Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
[P [IEPECEYCHUN IBYX MMapasjIeiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuieabHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN TPSAMOM €
IBYMS IapaJljeIbHbIMU INIOCKOCTSIMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Beruucnienue JUiH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJuleIeUIe e

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MIPSIMON U
TJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPSAMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEHAUKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKAaX
[lepnieHiuKynsAp 1 HAKJIOHHAS.
ITocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
MIPSIMYIO

48

[lepniennuKynsp U HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHEeHANKYIIApax
(mpsimast u oOpaTHasi)

51 VYron Mexay CKpelrBaroIUMuUCs
MPSIMBIMU
[Touck neprneHIMKyIsPHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

54 IIPaBWJIBHON MUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON NMUPaMUABI C ITOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEIIBHO IIockocTu. [lnockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosSHUM OT TOUKH JI0 IIIIOCKOCTH

60 CrocoObI OMYCTUTD MEPIICHIUKYIISPHI:




61

CUMMETpHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSTHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHAUKYIISPHBIX TTIOCKOCTEN

[Ipu3Hak nepneHauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

70

Teopema o 1uaroHasu MPSIMOYTOIBLHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKe U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJbHbIe TNIOCKOCTH B CTaHIAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI CPepruyecKoil reoMeTpHuu:
reo/ie3nyecKue JMHUN Ha 3eMiie
KonrtponbHast padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JeMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbaas
nupamMua




[Tpusma. [IpsimMast u HaKJIOHHAS TPU3MBL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brimykisie MHOTOrpannuku. Teopema |
Ditnepa
Brinmykuible MHOTOrpanHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuky" 1

26 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasmenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
TUTOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brrauciienue yria MexIy BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimune 3aga4n ¢ BEKTOpaMHU 1

97 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1

98 O06006111eHre U crucTeMaTU3alus 3HaHU! 1




99 O06001IeHre ¥ cucTeMaTh3auus 3HaHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Nem/m  Tema ypoka Kontpoasnbie IIpakTHueckue Aara wHppoBLIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
| [ToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IToBTOpenue Temsb! "Boruncienue yria |
MEX]y BEKTOpaMH B IpOCTpaHCcTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, |
MpoXosuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHETHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
AHanuTHYECKHE METO/Ibl pacuéTa yria
11 MEXKY INIOCKOCTSIMU B MHOI'OTPaHHUKAX 1




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOP/AMHATaX

13 Haxoxnenue paccTosiHui OT TOUKHU J10
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHui OT TOYKHU A0
IJIOCKOCTH B MPAaBUILHON UPAMHUJIE

15 KontponbHas padota "AHamuTuyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS TIPSAMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:

21 YTIIbI MKy CKPEIIMBAIOIIUMHUCS
MPSIMBIMA
[lepnenqukynsipHbIE TPSIMBIE U

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB
[lepnieHuKynspHBIE IPSIMbIE U

23 ILJIOCKOCTH: TEOPEMA O TPEX

MEePIEHIUKYIISIPAX




24

25

26

[lepnieniuKynspHBIE IPSIMbIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

[ToBTOpEHME: IUIOIMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJI0IIA N, COOOPaKEHHSI TTOI00MS

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
TJI0INA N, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /ISt
TIomaaen, COoOpakeHUs OT00MS

28

29

30

[lmomaau ceyeHrii MHOTOrpaHHUKOB:
TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00Us

[Inomany ceveHnii MHOTOrpaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00US
KonrtponsHas padota "[loBTopenue:

MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

32

33

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yIia
CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaJiesienunena




HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesenumnesaa

35 O06BEM TPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. Oobpém
HAKJIOHHOH MPU3MBI
Brruncnenne 00bEMOB TEII ¢ TTIOMOIIIBIO

39 onpenenéHHoro uaTerpaita. OobéM
MTAPAMHU/TBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHKE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

42 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

45 Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI




[Ipumenenune 00bEMOB. BeruncieHue

46 PacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"
Hunuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Munuaap. [Ipsmoit KpyroBod HUIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYca TIOCKOCTHIO,
rapajuieIbHOM TUIOCKOCTH OCHOBAHUS

57 Yceuénnsplit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE,
MOCTPOCHUEM CEUEHUN HUITUHAPA, KOHYCa

57 [Tpuxnaguelie 3a1a4n, CBI3aHHBIE C
HUATUHIPOM

58 [Ipuxnaguelie 3a1a4n, CBI3aHHBIE C




59

OUJINHAPOM

Cdepa u map

60

61

62

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCThIO. By u n3o0paxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUEHHH TIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[TpukiagHbIe 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHBIe
nmoxoous

68

Paziauunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOTI'OIrpaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"




70

71

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpauieHus"

Kontponbnas padota "Tena u
Tp p
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujinHApa
Borurcienne 00bEMOB TEIT C TOMOIIBIO

onpenenéHHoro uaTerpaina. Oobém
KOHYca

ITmowmany OOKOBOU U IOJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKkue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHYyca

76

77

78

[Ipuknagueie 3agaun o teme "OOBEMBI
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mIapa u MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
momaasio chepbl. COOTHOMICHUS MEXKTY
IJIOLIAISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX TE

79

[TomoOHbIE TeNa B MPOCTPAHCTBE.
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N3menenne o0bEéMa 1pu mo100mm.
CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEIl U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
JiBuxeHust npoctpaHcTBa. OToOpakeHusl.

JIBu>keHust u paBeHCcTBO Guryp. O0miue
CBOICTBA IBMKEHUI
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Bupl n1BukeHMI: napaieibHbII
MEPEHOC, HEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMON
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[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTops! B
nmpocTpaHcrae”
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Ob6o6mmatomiee nopropenue 11 nonstuii u
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCT MPSAMBIX U IIJIOCKOCTEN
B ITpocTpaHcTBE"

87

O6o6mmatomiee nopropenue 11 nousruii u
MEeTOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"BekTops! B mpocTpaHcTBe"
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O6o0maromiee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BexTops! B ipocTpaHcTBe”

O6o0maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee nopropenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
KJaCCOB, CUCTEMATHU3alls 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

Oo6o06muaromiee noropenue 11 noHATH 1
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyTibIX Ten"

Ob6o06maromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaayu MoOBepXHOCTU U 0OBEMBI
Kpyribix ten"

Hrorosas KOHTPOJIbHAA pa60Ta
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WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUI
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HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH




COBPCMEHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
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KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
08 HAyKU U €€ pojib B PA3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U

KOMIIBXOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
99 HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
100 HAyYKH U €€ pPOJIb B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
101 HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U

KOMITIBKIOTCPHBIX TCXHOJIOT Hit

Hcropus pa3BUTHS CTEPEOMETPHUM KaK

102 HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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