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MHNOACHUTEJIBHASA 3AITMCKA

l'eomerpust sBAsieTcss OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHus, TaKk Kak 00eCIIeUnBaeT BOZMOKHOCTh U3yUEeHUs JUCLUIUINH €CTECTBEHHO-HAyUYHOU
HAIIPpaBJICHHOCTH U IPEIMETOB I'YMAaHMTAPHOIO LMKJIA. IIOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dbopMupyeMoe TpU H3YYEHUH OOYYAIOIIMMUCS MOHATHMHBIX OCHOB TE€OMETPHUM, MpPHU
JI0OKa3aTeJIbCTBE TEOPEM U IOCTPOCHUM LIETIOYKHM JIOTMYECKUX YTBEPXKICHUM INPU PEIICHUU
F€OMETPUYECKUX 3aJad, yYMEHHME BBIABHTaTh M OINPOBEPrarb TMIOTE3bl HEMOCPEICTBEHHO
UCHOJB3YIOTCS MPU PEIICHUM 3a/lad €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ienp ocBoeHus mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha yriyOJ€HHOM YpPOBHE —
pa3sBUTHE HHAMBHUIYAIbHBIX CIOCOOHOCTEH OOy4aromuxcs NpH HM3YyYEHUH T'€OMETpUH, Kak
cocTaBisONIeH mnpeameTHo obmactu «MaremaTnka U MHPOpPMATHKa» dYepe3 oOecredeHne
BO3MOKHOCTH NPUOOPETEHHs] U HUCIOJIb30BaHUS Oojee IIyOOKMX MeOMETpPUYECKMX 3HAHUU U
NefcTBUM, cenu(UYHbIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa3oBaHus, CBI3aHHOI'O C UCHOJIb30BAaHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMHU 331a4aMH Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACHIMPSIOIINMU
U YCWJIMBAIOIIMMU Kypc 0230BOTO YPOBHS, SIBJISIFOTCS:

pacliupeHue TMpEeACTaBICHUS O TEOMETPUM KakK YacTM MHPOBOM KYIbTYpbl H
(opMHpOBaHKE OCO3HAHMS B3aUMOCBSI3M FEOMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHUpOBaHKHE TPEJCTABICHHS O IPOCTPAHCTBEHHBIX (UTypax Kak O Ba)KHEHIINX
MaTeMaTHYECKUX MOJEIAX, IIO3BOJSIIOIIMX OINWCHIBaTh M HW3y4yaTb pas3HbIE SBJICHHUSA
OKpY’Kalollero Mupa, 3HaHHE MOHATHHHOro amnmapata no paszaeny «CtepeoMeTpus» yueOHOro
Kypca reOMeTpHH;

(hopMUpOBaHHE YMEHHMSI BJIaJIeTh OCHOBHBIMU MOHSITHSIMH O IMPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (GopMyn U yMEHHE MX NPUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PELICHHUS 3a/ay;

(dbopMHpOBaHHE YMEHHs pacloO3HaBaTh Ha YEpTEeXaxX, MOJENAX M B pPEaJbHOM MHpe
MHOTI'OTPaHHUKHU U Tejla BPAllleHUs, KOHCTPYUPOBATh N'€OMETPUUYECKUE MOCIIN;

(dhopMupoBaHue ITOHUMAaHUs BO3MOYKHOCTH AKCMOMAaTH4YECKOT 0 IIOCTPOEHUS
MaTeMaTH4YeCKUX Teopui, (pOpMHUpPOBaHME MOHMMAHUS POJIM AKCUOMATHKH NPHU MPOBEIECHUU
paccyXIeHU;

(¢bopMUpOoBaHHE YMEHMs BIIAJIETh METOAAMH JI0KA3aTeJIbCTB M AJTOPUTMOB pEILEHUs,
YMEHHMS HX IPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE PEIICHUA
CTEpEOMETPUYECKHX 337a4 M 3aJad C [PaKTUYECKHM CcoJepkaHueM, (OpPMHpPOBAHUE
NPEICTaBICHUs O HEOOXOAUMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM AKCUOMATHUKU B IIPOBEACHUM JECIYKTUBHBIX PACCYXKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, I03HAaBAaTEJbHOM aKTUBHOCTH, HCCIIEJOBATENbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUICHHs], THTEpECa K U3y4EHUIO T€OMETPUH;

¢bopMupoBaHue (QYHKIMOHAIBHOW T'PAMOTHOCTH, pEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYAIUsIX U MPU U3YUYEHUH JIPYTHX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTE M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEAJbHBIX CHUTyallud, HCCIIEIOBAHUSA
IIOCTPOEHHBIX MOJEJIEH, UHTEPIIPETALUHU IIOJyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU cOZepXKATEeNbHBIMU JIMHUAMHU YyueOHOro Kypca «l'eometpusi» B 10-11
Kjaccax sBSOTCS: «[IpsiMBle M IUIOCKOCTM B HpOCTpaHcTBe», «MHororpanHukm», «Tena
BpalleHus», «BEeKTOpbl 1 KOOPANHATHI B IPOCTPAHCTBEY, «/{BMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YMEThb OIEPUPOBATH MOHITUSIMU,
pelIeBaHTHBIMHM T€OMETPHH Ha yriyOon€HHOM ypoBHEe oOyueHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpP’KATENIbHBIM JIMHUSIM Yy4eOHOro Kypca, a (OpMUPOBAaHUE JIOTUYECKUX YMEHUI
pacmpenensercs HE TOJIbKO IO COJAEPXKATENbHBIM JIMHUAM, HO M 1O TOoJaM OOYy4YeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOLIEE IPEIMETHBIM  pe3yiabTaTaM  OCBOCHHS
®enepanbHON pabouell MporpaMMbl, pacrpeneaéHHbIM M0 rojaM 00y4YeHHs], CTPYKTYPHUPOBaHO
TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUMIHUAIBHBIM BOMIpOcaM oOydaromuecs
oOpallaguch HEOJHOKPATHO. OTO TMO3BOJISIET OPraHW30BaTh OBJIAJEHUE I'€OMETPUUYECKUMU
MOHATUSIMH M HaBbIKAMHU TIOCJIEJOBATEIbHO M IOCTYMATEIbHO, C COOJIIOIEHHEM NpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYaTh B OOILIYI0 CHCTEMY TI€OMETPUYECKUX
MIpe/ICTaBIeHUI 00yJarommXcs, paclupss U yriyosnss e€, oopa3ys NpOUYHbIE MHOKECTBEHHBIE
CBS3U.

[epexoxa K U3y4eHUIO T€OMETPUU Ha YIITyOJIEHHOM YPOBHE IO3BOJISIET:

co3aarb ycnoBus s auddepeHumanyu  00y4eHHs, NOCTPOEHHUS WHAMBHUIYaJbHBIX
o0pa3oBaTeNbHBIX MpOTpamMM, OOeCledYuTh YriyOJEHHOE HW3YYeHHE TEeOMETpPHM  Kak
cocTaBIAoIIeH yueOHOT0 npenmMera «MaTemMaTukay;

MOATOTOBUTh O0YYarOMIMXCS K MPOJOKEHUIO M3YUYEHHUSI MaTeMaTHKH ¢ Y4ETOM BbIOOpa
Oynymei npodeccun, obecrneynBasi MPEEeMCTBEHHOCTh MEXAY OOIIMM M HpOo¢eCcCHOHATBHBIM
oOpa3zoBaHuEM.

Ha u3ydenue ydeOHOro kypca «l'eomerpusi» Ha YyriyOJ€HHOM ypoBHE oTBomgutTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Heznento), B 11 kimacce — 102 gaca (3 gaca B Hefielno).



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, mpsimasi, IMI0CKOCTb, MPOCTPaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnioxkeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECS, MTapalIeJIbHbIe 1
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsmsix. [lapannensHoCTs OIpSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuieibHble NPsSMble B MPOCTPAHCTBE, MApaLIEIbHOCTh TPEX
NpsIMBIX, MApajUIeIbHOCTh NOpsAMOM M IUIockocTH. [lapamiensHOoe W LEHTpaJbHOE
MIPOEKTHUPOBaHUE, U300paxkenue Guryp. OCHOBHBIE CBOMCTBA MapauIeIbHOIO MPOEKTUPOBAHMUS.
N300paxenue ¢uryp B napajuiesibHOM MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIrOJl
MEXAY IpsIMBIMU B MpocTpaHCTBE. IlapamienpbHOCTh MIIOCKOCTEN: MapaljiesIbHbIE TUIOCKOCTH,
CBOWCTBA MapalIeNIbHBIX TTocKocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPHI HA TIIOCKOCTH:
TeTpa’Ap, NapajiesIeNuIe ], IOCTPOCHUE CEYEHU .

[lepneHAUKYNSpHOCTH NOPAMOM M IUIOCKOCTH: TNEPHEHIUKYJIAPHBIE IpsMBIE B
MIPOCTPAHCTBE, TPAMBIE Mapajljie/ibHble W MEPHEHAMKYJSIPHbIE K IUIOCKOCTH, IPHU3HAK
NEePIEHAUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeOopeMa O NpsIMON MNepHeHAUKYISPHON
m10ckocTi. OpTOroHaabHOE NPOEKTUpOBaHME. llepneHauKynsap U HAKIOHHBIE: PACCTOSHUE OT
TOUYKH JIO0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 MJIOCKOCTH, MPOEKIHs (PUTYphl HA IIIOCKOCTb.
[lepneHauKyIsIpHOCTD TUIOCKOCTEW: MTPU3HAK MEPIIEHIUKYISIPHOCTH JABYX IUIOCKOCTe. Teopema
0 TPEX NEPIEHIUKYIApax.

VYTIIBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIN yroJI, TUHEWHBIN
yroa ABYTpaHHOrO yria. TpéXrpaHHbld M MHOrOrpaHHble yriabl. CBOWCTBAa IJIOCKUX YTJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMsl
KOCHHYCOB M CUHYCOB JIJISl TPEXTPAHHOIO yIiia.

MHororpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpPTKAa MHOrorpaHHuka. l[Ipusma: n-yrospHas npusma,
npsiMasi U HaKJIOHHAas MPU3MbI, OOKOBasi W TOJHAsl MOBEpXHOCTh MpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN Tapajulejienunes U ero csoicrsa. KpaTualiime nyTd Ha IOBEPXHOCTU
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuga: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupamubl. CBoiicTBa pédep n OOKOBBIX IpaHeit
MpaBWIbHON nupaMubl. [IpaBuibHBIE MHOTOIpDAaHHUKM: TNpaBWIbHAS NpU3Ma M IPaBUIIbHAs
nupamuia, npaBuibHasl TPEYroibHasl MUpaMuaa U MpaBUIbHBIN TeTpasap, KyO. Ilpencrasienue
0 MIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTa’dAp, JOACKadAP U UKOCAAP.

Brruncnenue 351eMEHTOB MHOTOTPAHHUKOB: pEéOpa, quaroHanu, yriasl [hiomans 6okoBo
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH NPSMOW MPHU3MBI, IJIOMIaAb OCHOBaHHM, Teopema O
OOKOBOW TOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH U IMOBEPXHOCTH
MIPaBUIILHOM MUPAMUJIBI, TEOPEMA O IUIOLIAAN YCEUEHHOW MUPAMUIBI.

CummeTpHsi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHU MPABUIBHBIX MHOTOT'PaHHHUKOB.
CumMeTpuss B MpaBUIbHOM MHOTIOIDAHHUKE: CHUMMETpHUS MapajllelieNuIea, CUMMETpPUs
MPaBWJIbHBIX IPU3M, CHMMETPHSI PAaBUIIbHOM MUPAMHUIBI.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

[lonsiTHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHAINPABIEHHbIE W MPOTUBOIOJIOXKHO HaIpaBlICeHHbIE BEKTOphl. PaBeHCTBO



BEKTOpOB. [IeHCTBUS C BEKTOpaMH: CJIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOXEHHME BeKTOopa Ha uMcio. CBoiicTBa clokeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [lonsaTue xomiuianapHsle BeKTOphl. [Ipru3Hak KoMIuiaHapHOCTH
Tp€x BekTopoB. IIpaBuno mnapamnenenunena. Teopema O pa3loKEHUHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsmoyrosibHas cucreMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTOpa. CBsA3b MEXIy KOOpAMHATAMH BEKTOpa U KOOPJHWHATAMHU TOYEK. YTOJ
Mexy BekTopamu. CKalisipHOE MPOU3BEACHUE BEKTOPOB.

11 KUIIACC

Tesa BpanieHus

[lonsTusa: UMIMHIpPUYECKAs MOBEPXHOCTh, KOHMUYECKAas IOBEPXHOCTb, cdepuyeckas
[IOBEPXHOCTh, OOpasyouume noBepxHocTe. Tenma BpalleHUs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxenue cepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
chepe. M300paskeHne Ten BpalieHUs Ha II0CKOCTH. Pa3BépTka muiuHapa u koHyca. CumMeTpust
cdepsl U mapa.

O06Bvém. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajuienenunesna M ciaeactBus U3 He€. OObEM NpPAMOM M HAKIOHHOM MPHU3MBI, UIUHIPA,
nupaMuibl 1 Konyca. O6bEM 1mapa u mapoBOro CerMeHTa.

KomOunanuu Ten BpalleHus U MHOrorpaHHukoB. [Ipu3ma, BoucaHHass B LWJIMHID,
onucaHHasg okojio nuiuHApa. [lepecedenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl I10cKocThi0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO Cepsl, Chephl, BNUCAHHON B
MHOTOT'PaHHUK WJIM T€JIO0 BpallleHUs.

[Tnomaabs MOBEPXHOCTH LMWIMHIpPA, KOHYyca, miomans cdepsl u e€ dacteil. [logobue B
npoctpaHcTBe. OTHoOmeHHME O00BEMOB, IUIOMIAACH MMOBEPXHOCTEH TMOJOOHBIX  (QUTYP.
[IpeoOpa3oBanue mnomodusi, roMoTeTHs. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEpEOMETPUYECKUX METOJIOB.

[locTpoeHne ceueHU MHOTOTPAaHHMKOB W TEJ BpallCHUA: CEYEHUs LMIMHApA
(mapajuienbHO M TNEPHEHIUKYISIPHO OCH), CEYeHHs KOoHyca (mapajiesibHble OCHOBAaHHIO U
MIPOXOJSLINE YEPE3 BEPILIMHY), CEUEHUS IIapa, METOJbl IMOCTPOEHUsI CEUEHHI: METOJ CJENOB,
METO]1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEH IIOCKOCTH.

BeKkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTops!l B npoctpancTBe. Onepaunu Haja BEKTOpaMU. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOXeHHUA. [IpsiMmoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. Pa3noxenue Bektopa no 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH
pelIeHNH TEOMETPUUYECKUX 3a/1ad.

JABusKeHMsI B IPOCTPAHCTBE

HBwxkenust npoctpanctBa. OrtoOpaxkenus. J[BwkeHus u paBeHCTBO ¢Quryp. OOmme
CBOMCTBA JABWXCHUU. BuIbl NBWXEHMI: NapajuIeIbHBIM IEPEHOC, LEHTpalbHAas CHUMMETPHS,
3epKajbHas CUMMETpPHs, IOBOPOT BOKpYT npsAMoil. IIpeobpazoBanust nogobus. [Ipsmas u coepa
Olinepa.



INIJTAHUPYEMBIE PE3YJIBTATHI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

1) rpaxkaanckoe BOCIIUTaAHHE:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  OOydaloIllerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHAa POCCHICKOrO OOINECTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHHS PA3JIMIHBIX CTPYKTYp, SBICHHUH, NPOIENYyp TPaKIAHCKOTO O0OIIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIHMSIMHU U HA3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh POCCUNCKON TPaskIaHCKON MACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOAILIEMY POCCUKWCKONM MaTeMaTUKH, LIECHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUUCKUX
MaT€MAaTHUKOB M POCCHMCKOM MaTeMaTHYECKOM IIKOJIbI, WCIIOJIb30BAHME JTHUX JOCTHKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSAX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEM  pOCCHHCKOrOo  Hapoaa, CQPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSATEIBHOCTHIO YUEHOTO, OCO3HAHWE JUYHOrO BKJIaJa B TMOCTPOEHUE
YCTONYHUBOIO OyIyIIETo;

4) 3cTeT4YecKoe BOCIMTAHME:

ACTETUYECKOE  OTHOIICHHME K  MHPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peUICHUH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTeMaTHUYE€CKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS MIPUMEHATh MaTeMAaTHUECKHUE 3HAHUS B HHTEpEcax 370POBOTO
u Oe3omacHoro o0pa3a >XKHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryispHas pusnueckas akTHBHOCTD),
(u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHHOMN €SI TENFHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYIy, OCO3HaHHE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3IHMuHBIM cepam
po(heCCHOHALHOM JCSITeIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ MPHUII0KECHUSIMHU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedl npodeccun W peann3oBbIBAaTH COOCTBEHHBIC
KU3HEHHBbIC TIUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO HA TIPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a]]a4 MaTeMaTHUYeCKON HalpaBiIeHHOCTH;

7) 3K0JI0THYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphI, IOHHNMAaHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHE MPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HaHUE
I00AILHOTO  XapakTepa  JKOJOTHMYECKHMX  TpoOJieM, OpHEHTalus Ha  IPUMEHEHHUE
MaTeMaTHYEeCKUX 3HAHWM JJIs pelieHus 3a7a4 B 00JaCTH OKPYXKAIOMIeH Cpe/bl, TUIAHUPOBAHUE
MOCTYIKOB M OIICHKH MX BO3MOXKHBIX MOCIIECTBUI ISl OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:



c(OpPMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSA HAYKH M OOIECTBEHHOW MPaKTUKH, TOHHMMaHHWE MATeMaTHYECKON HAayKH Kak chepsl
YEJI0BEUECKOUN NESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYUMOCTH JJISI PAa3BUTHS IUBUIH3ALINH,
OBJIaJICHUE SI3bIKOM MaTeMaTUKU U MaTeMaTU4YECKON KyIbTYpPOH KaK CpPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTbH OCYIIECTBISATh MPOEKTHYIO U MCCIEI0BATEIbCKYIO NEATeIbHOCTh MHANBUAYATbHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jloruyeckue geicTBus:

BBISIBIISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE INPHU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OPMYIUPOBATH ONpEACICHHUs IOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIH TNPU3HAK KJIACCU(PHUKAIMKA, OCHOBAHMSA JUId OOOOLIEHHUS H
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh U IPe0Opa3oBbIBATh CYXKIEHHs: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIC, €TUHIYHBIC, YACTHBIE U O0IIKE, YCIOBHBIE,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEUHUS B (aKTax,
JAHHBIX, HAOMIONEHWSIX W  YTBEPXKACHUAX, MpeularaTb KPUTEPUM U1 BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JienaTh BBIBOABI C HCIOJB30BAHHUEM 3aKOHOB JIOTUKH, JAECIYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEHNH, YMO3AKIIIOUEHH 110 aHAJIOTUN;

IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEP)KIEHUH (IpSAMbIE U
OT TPOTUBHOIO), BBICTpaMBaTh apryMEHTAIMIO, IMPUBOJIUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHus y4yeOHOW 3amaum  (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAUIIMM € Y4ETOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpPUTEPHEB).

ba3oBble ucciieg0BaTeIbLCKUE NeHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (OPMYIMPOBATH
BOIMPOCHI, (DUKCUpPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(hopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMUTH  CaMOCTOSITEJIBHO  CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, MCCIEJOBAHHE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEHN MeX 1y 00BEKTaMH, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOSATENIbHO (hOPMYIHPOBATh OOOOIIEHUSI M BBIBOJIBI MO pPe3yiIbTaTaM MPOBEAEHHOTO
HAOIIOZICHNS1, HUCCIICAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3Yy/IbTaTOB, BHIBOJIOB H
000011IeHHI;

IIPOrHO3UPOBaTh BO3MOXKHOE PA3BUTHUE MPOLECCA, @ TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

PatGora ¢ undgopmaumeii:

BBISIBIIATH JE(UIMTH MHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U JIJIS
pelIeHus 3a/1a4u;

BBIOMpaTh MH(GOpPMALMIO W3 HCTOYHMKOB pPa3IMYHBIX THUIOB, aHAJIW3UPOBATH,
CHUCTEMATH3UpPOBaTb W HWHTEPHPETHPOBATH HH(POPMAIMIO PA3IUYHBIX BHIOB U  (HopM
MIpe/ICTaBIEHUS;



CTPYKTYpHpOBaTh  HMH(pOpMalMIO, NPEACTaBIATh €€ B  pas3IuuHbIX  (opmax,
WUTIOCTPUPOBATH I'pauuecKH;

OLICHUBATh HAAEKHOCTH HMHGOPMAIMM IO CaMOCTOSTEIBHO CHOPMYTUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbI€ IeiicCTBUS

Oo0wmenue:

BOCIIpMHUMATb H q)OpMy.]'II/IpOBaTI) CYXIACHUA B COOTBCTCTBUU C YCJIOBUAMH U LEIAMH
O0ILEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, MdaBaTb IIOACHCHUA 110 XOAY pClICHUA 3aladyrd, KOMMCHTHUPOBATH HOHy‘{eHHBIﬁ
pe3yJIbTar;

B Xo0Jie OOCYXICHHs 3a/JaBaTh BOIMPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoﬁ 3aJa4u, BBICKAa3bIBaThb HUJCHU, HALICJIICHHBIC HA IOUCK PCIICHHA, COIOCTABIIATL CBOU
CYXICHHUS C CYXICHHAMH APYIHX YYaCTHHKOB JHasiora, OOHapyXHBaTh Pa3iIH4YHe U CXOJCTBO
TIO3HIN, B KOPPEKTHOU (popMe GOpMYyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHUS;

OpCACTaBIAThL PCE3YJbTaThl PCHICHUA 3adadd, 3KCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSTENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3a1ad TPE3CHTAMH |
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe yHHMBEpPCAIbHbIE YUeOHbIE 1elCTBHS

Camoopranusanus:

COCTaBIISITh IUIAH, AJITOPUTM pEILICHHUS 3a7aud, BbIOUpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIINXCST PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMU MMO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN
U MBICIUTEIBHBIX TPOLECCOB, HX pPE3yabTaTOB, BIAJETh CIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATa PEIICHUS MaTEMAaTHUECKOH 3ajauu;

MIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTI'YT BO3HHUKHYTh IPHU pEIICHUM 3a/layd, BHOCUTH
KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa LEIM M YCIOBUAM, OOBSICHITh NPUUMHBI
JOCTHKEHHS] WM HEJAOCTH)KEHHS pe3yNbTaTOB JI€ATEIbHOCTH, HAXOIWUTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEJbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMaHAHON W WHIUBUIYaTbHOW pabOTHI IpH
pemeHNH y4eOHBIX 3a/Jay, NPUHUMATH IIeJb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacnpenessiTh BUIbI paboOT, JTOTOBApUBATHCS, 0OCYX)IATh
MpoIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMbD» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOU JEHCTBUS C
JIPYTUMH 4JI€HAMH KOMaHJbl, OLIEHUBATh KayeCTBO CBOETO BKJIAJa B OOLIMHA MPOAYKT IO
KpUTEpUIM, CHOPMYINPOBAHHBIM YYACTHUKAMHU B3aUMOJACHCTBHUS.

HNPEIMETHBIE PE3YJIbTATHI



K xonity 10 kjacca oOydarommiicss HAyIUTCS:

CBOOOJHO ONEPUPOBATh OCHOBHBIMU MOHATUSMU CTEPEOMETPUHU NPU PELICHUH 3a/1ad U
IIPOBEJICHUN MaTEMaTUYECKUX PACCYKIECHUM;

IPUMEHATh AKCHOMBl CTEPEOMETPUM M  CJIEACTBUA U3 HUX IIPU  PEIICHUU
reOMETPUYECKHX 3aJ1a4;

KJIaccu(UIUpPOBaTh B3aUMHOE PACIIOIOKEHHE NPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OINEPUPOBATH MOHSATHIMH, CBA3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MIPSIMOU U INIOCKOCTBIO;

CBOOOJIHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'paHHUKAMH;

CcBOOOJIHO PACIIO3HABATH OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IIpU3Ma, NHpPaMHIA,
NPSMOYTOJIBHBINA Napajuiesienune, Kyo);

KJaccu(UIUpoBaTh MHOTOIPAHHUKY, BEIOUPast OCHOBaHMS IS KlacCU(UKaluHy;
CBOOOJIHO ONIEpUPOBaTh IOHITUSAMH, CBS3aHHBIMM C CEYEHHEM MHOI'OI'DaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH MApaJIIeNIbHOE, IEHTPAJIbHOE U OPTOrOHAJIbHOE IPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTB, BBIMOJIHATE H300paXkeH!s (GUryp Ha II0CKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB Pa3IMYHBIMU METOAAMH, BBINOIHATH (BBIHOCHBIC)
IUIOCKHE YEpPTEeXH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOINAJM TOBEPXHOCTEH MHOTOIpAaHHMKOB (MpH3Ma, MHpaMujia),
F€OMETPUUECKHX TEJI C MPUMEHEHUEM PopMYII;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh HU
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI;

cBOOOJIHO ONEPHUPOBATH MOHATUSAMHU, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIMNOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pelmare 3a7a4d Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHUM M HAXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH, TIPUMEHSAS H3BECTHBIE METOABl IPU  pEIICHUU
MaTEeMaTHYECKHX 3aJa4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXKHOCTH;

IIPUMEHATH [IPOCTEHIINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIUOHHBIE
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKHX 3a/1aY;

U3BJIEKATD, peoOpa3oBHIBATH u UHTEPIIPETUPOBATD UHPOPMALIHIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTABICHHYI0 Ha uepTexax u
PHUCYHKax;

IPUMEHATh TIOJyYeHHbIE 3HAHWS Ha TMPaKTUKE: CpPaBHUBATh M aHAJIU3UPOBATh
pEaJIbHBIE CUTYallUH, IPUMEHATh M3YYEHHBIE MOHATUS B MPOLECCE MOMCKA PEUICHUS
MaTeMaTH4ecKu c(HOpMYyITHPOBAHHON MPOOIEMBI, MOJACIUPOBATh PEaTbHbIC CHTYalluu
Ha A3BIKE TIE€OMETPUH, MCCIEAOBATH IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
reOMETPUYECKUX MOHATHUI M TeopeM, ammapaTa aireOpbl, pemarh MPaKTUYecKHue
3aJ1a4uM, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKHUX BEIMYUH;

UMETb MpPEJCTaBIECHUs] 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPUM KaK COCTABHOM
yacTu (PyHIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kjacca oOydaromuiics HAy4YnTCS:



CBOOOZHO OMEPUPOBATH MOHSATUSIMU, CBA3AHHBIMU C [UJIUHAPUIECKON, KOHUYECKON U
chepudeckoil TOBEPXHOCTSAMU, OOBSICHITH CITOCOOBI TTOTyYCHHUS;

ONEepUpPOBaTh MOHATUSAMHU, CBA3AHHBIMU C TEJaMH BpAILICHUS: LUIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Teja BpalleHus (LIHHIP, KOHYC, chepa U map) U 0ObICHATh CIIOCOOBI
MOJIy4YEHUS TeJl BPAICHUS;

KJ1acCU(UIIUPOBATH B3aUMHOE PACIIONIOKEHUE CEPHI U MIOCKOCTH;

BBIUMCIIATh BEIIMYMHBI JJIEMEHTOB MHOTOI'PDAHHHUKOB W TEJI BpalleHUs, OOBEMBI U
IUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPAIICHHS, TEOMETPUYECKHUX Tell C
IPUMEHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSIMHU, CBSA3aHHBIMU C KOMOMHALIUAMU TEJ BpAllleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B c)epy U ONMUCAHHBIA OKOJIO cepsl,
ctepa, BMcaHHAs B MHOTOTPAHHUK MJTU TEJIO BPAIICHMUS,

BBIUHCIISTH COOTHOIICHHUS MEXKAY TUIOMIAISIMH IIOBEPXHOCTEH U 00BEMaMU TIOJOOHBIX
TeN;

n300pakaTh HM3y4daemble (UTYpBI, BBIIOIHATH (BBHIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaICHHUS,

U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpa3oBbIBATh HH(pOpPMaLINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, MPEACTABICHHYID Ha YEepTekKaxX H
pPHCYHKaX;

CBOOOIHO OTIEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATH ONEPALUU HaJl BEKTOPaAMU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JCKAPTOBOM CHCTEME KOOPAHHAT;

pelath TreoMeTpUYecKHe 3aJayd Ha BBIUMCICHHE YIJIOB MEXIy NpPSIMBIMH H
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/Ia MPHU PEIICHHH;

CBOOOJIHO OIEPUPOBATH TMOHSATHUSMHU, CBS3aHHBIMUA C JBHKCHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKECHUM;

BBITIOHATh W300paKeHUsT MHOTOTPAHHUKOB M TEJl BpAIEHUS MPH TapauieTbHOM
nepeHoce, IeHTPaIbHON CUMMETPUH, 3epKajJIbHOW CUMMETPHH, MPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA0OUS;

CTPOUTh CEUYEHHS MHOTOIPAaHHUKOB W TeJ BpALEHHUS: CEYEHHs IMIMHApA
(mapasnienbHO U NEPHEHANKYISPHO OCH), CEUeHHs] KOHYca (MapajuiebHble OCHOBAHUIO
U IIPOXO/sIIKE Yepe3 BEPIINHY), CeUeHHUs 11apa;

UCTOJIb30BaTh METOJbl TIOCTPOCHHUSI CEYCHUH: METOJl CIEIOB, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JTIOKA3bIBATh T€OMETPUYIECCKUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpuueckue (akThl ISl PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOIarafoIiX HECKOJIBKO IIAaroB PEUICHHUs, €CIIM YCIOBUS NPUMEHEHHUS 3aJaHbl B
SIBHOW M HESIBHOU (popMme;

pemaTh 3a/7a4d Ha JIOKA3aTebCTBO MAaTeMaTHUYECKHUX OTHOIIEHUH M HaXOXKICHHE
reOMETPUYECKHUX BEJIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAITHOHHBIC CHCTEMBI TIPU
pEIIeHNUU CTEPEOMETPUUECKHX 33/1aY;



OPUMEHATh IOJydeHHblE 3HAHUS Ha MpaKTHKe: CpPaBHMBATh, AaHAJIM3UPOBATH U
OLICHUBATHL PCAJIbHBIC CUTYyalluU, IPUMCHATH U3YUYCHHBIC ITIOHATUSA, TCOPEMBI, CBOMCTBA
B IIpollecce IOMCKa pEeIIeHUsT MaTeMaTHYecKd CQOpMYIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBATh peajbHbIE CUTYal[MM Ha S3bIKE F€OMETPHUH, UCCIIE0BATh IOCTPOCHHbBIE
MOJIESIU C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUH M TEOpeM, ammapaTa ajireOpsl,
pelaTh NPaKTUYECKHE 33]]a4H, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKHUX BEJIMYMH;
HMETb NPCACTABIICHHUA 00 OCHOBHBIX JTalax pPasBUTHA TCOMECTPUH KaK COCTaBHOM
4acTu (pyHJaMeHTa pa3BUTHsI TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Kontpoabusie | IlpakTnueckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 PoOII
2 B3anMHOe pacnosiokeHue NpsIMbIX B 5 1 POII
IIPOCTPAHCTBE
3 [TapauienbHOCTB MPSMBIX U IUIOCKOCTEN B 8 POLI
IIPOCTPAHCTBE
4 [lepnenquKynsIpHOCTD NPSMBIX U o5 POII
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl 1 paccTosiHUA 16 1 PoII
6 MHororpaHHuKu 7 1 POII
7 BexkTops! B mpocTpaHcTBE 12 POLI
3 [ToBTOpeHue, 06001IeHNE U CHCTeMAaTU3aIUs 5 5 POII
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTHYEeCKasi TeOMETPHS 15 1 POLI
5 [ToBTOpenue, 060061IeHNE 1 15 1 POIII
CUCTeMaTH3aIlHsI 3HAHUH
3 O0BEéM MHOTOTpAaHHHUKA 17 1 POLI
4 Tena BpaiieHus 24 1 POL
5 [Tnomaay moBEpXHOCTH U 0OBEMBI 9 1 POIII
KPYTJIBIX TE
6 JIBrokeHUS 5 1 POLI
7 [ToBTOpenue, 0600IIEHNE U 17 5 POl
CHUCTeMaTH3alus 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




YYEBHO-METOJNYECKOE OBECIHEYEHHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

» Martematuka. ['eomerpusi, 10 kmacc/ Mepsisk A.I'., Homuposckuii JI.A., [Tonskos B.M.;
nox penaknueit [logonsckoro B.E., O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Wznarensckuit ientp «BEHTAHA-T'PA®y; Akimoneproe o6mectBo «M3mareascTBo
«IIpocBenienue»

* Marematuka. ['eomerpus, 11 kmace/ Mepansak A.I'., Homuposckuii J[.A., [TomsikoB B.M.;
nox penaknueit [logonbckoro B.E., O0mecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
Nznarensckuit nentp «BEHTAHA-T'PA®y; Aknnoneproe o6mecTBo «M3mareascTBo

«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JIUIS YYUTEJIA

I'eomerpust. 10 kmacc. Metonndeckoe mocooue. Yriry0aeHHBIH ypoBeHb - byiko E.B.,
Mepsnsix A.I'. u ap.

I'eomeTpus. 11 knacc. Meroguueckoe nocodue. YriayoneHHbI ypoBeHsb - bynko E.B.,

Mep3znsak A.I'. u np.
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