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MNOACHUTEJIbBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
0o0pa30oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3y4EHU JUCLUIUINH €CTECTBEHHO-HAayYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTAapHOro Iukia. Ilockonbky joruyeckoe MbILLUICHHE,
dopmupyeMoe TpH H3YyYEHHH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpHU
JIOKa3aTelIbCTBE TEOPEM M TOCTPOCHHUU LIETOYKU JIOTUYECKUX YTBEP)KIACHHH NpPU pEIIeHUH
FeOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEPraTbh T'MIIOTE3bl HENOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAYYHOI'O0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOydYarOUIMXCS MPHU HM3YYEHUU TE€OMETPHM, Kak
COCTaBIISIIONIEH TIpeaAMeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U UCHOJIb30BaHUS Oojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHMHA U
NeHcTBUH, Creun(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro Mpo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUU Ha YTIIyOJIEHHOM YPOBHE, PACIIUPSIIOIINMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SBISIFOTCSL:

paciuIMpeHue TMpEACTaBICHUS O TEOMETPUM KaK 4YacTh MHUPOBOW KYJIbTYphl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHUE NPEICTABICHHUS O IPOCTPAHCTBEHHBIX (PUrypax KaK O BaXKHEHIIMX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIONIMX ONMCHIBATh W U3ydyaThb pasHbIe SBJICHUS
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHUIHOrO ammapaTa no pasaeny «CrepeoMeTpus» ydeOHOro
Kypca reoMeTpuu;

(opMHpOBaHNE YMEHHsI BJIaJIETh OCHOBHBIMM MOHSTHUSAMHU O IPOCTPAHCTBEHHBIX (pUrypax
U WX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeOpeM, (pOpMyl M yMEHHE UX HPUMEHSTb, YMECHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(GopMHpOBaHHE YMEHHs paclo3HaBaThb HAa 4YepTEkKaxX, MOJCNIAX M B PEATbHOM MHpE
MHOT'OI'PaHHMKH U TeJla BPaIlleHUs, KOHCTPYUPOBAaTh T€OMETPUUECKHE MOJIEIIN;

dbopmupoBanue MOHUMAaHUS BO3MO>KHOCTH AKCOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYeCKuX Teopuil, (popMupoBaHHE MMOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyKIeHHUI;

dbopMupoBaHHEe yMEHHMs BIIAJIETh METOAAMH JI0Ka3aTeIbCTB M aJTOPUTMOB pPEIICHUS,
YMCHUSA WX NPUMCHATH, MNPOBOAUTH JOKA3aTCIIbHBIC PACCYXKIACHHUA B XOAC PCIICHUA
CTEpPEOMETPUYECKUX 3a7ad W 3aJad C NPAKTUYECKUM COJepKaHueM, (OpMUPOBaHUE
MpEJCTaBICHUsT O HEOOXOIUMOCTH JOKa3aTeNbCTB TNpU OOOCHOBAaHUM MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKU B TPOBECHUH JIEAYKTUBHBIX PACCYXKACHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
06yqa10mnx051, IIO3HaBaTEIbHOMI AKTUBHOCTH, HCCICAO0BATCIIBCKUX yMeHI/II\/'I, KPUTUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

dbopMupoBaHre (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
Pacrio3HaBaTh TMPOABJICHUA TCOMCTPHUYCCKUX HOHHTI/II\/'I, OG’bGKTOB u BaKOHOMepHOCTeﬁ B
peaNbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3YYEHUHU APYTHX Y4EOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HUCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAI[H ITOTYYCHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEIbHBIMUA JIMHUSMH y4eOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBisitoTcs: «[IpsiMble W TUIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukmy», «Temna
BpanieHus», «BeKTopbl U1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IIPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHWE «YyMETh OINEPUPOBATH TMOHATHIMIE,
peeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenms B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJCpXKATENbHBIM JHHHUSIM Yy4eOHOrOo Kypca, a (OpMHUpOBAaHUE JOTHYECKUX YMEHUH
pacmpenensercs HE TOJIbKO IO COAEPKATEIbHBIM JIMHUSM, HO M TO TroJaM OOydYeHHs.
Copepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
®denepanbHON pabouelt MPOrpaMMbl, pacpeneEHHBIM 10 To/1aM O0yYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpocaM oOOydaromuecs
oOpamaguch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE T'€OMETPUYECKHMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEJOBATENIbHO M TOCTYNATEIbHO, C COONIOJEHHWEM MpPUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMSI BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHUX
MPEJICTAaBICHUA O0yJYaIoONUXCs, pacimpsis u yriyomusis e€, oOpaszysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon K M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3aath ycnoBus s nuddepeHnmanuu  00ydeHHs, MOCTPOEHUS WHAMBHUAYaJTbHBIX
0o0pa3oBaTeNbHBIX  MpPOrpamMM, OOECHeunuTh YrIIyONE€HHOE HW3Y4YeHHE TEOMETpHUH  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOIMIMXCS K MPOJODKEHUIO U3yYeHUsI MaTeMaTUKH ¢ y4€TOM BbIOOpa
Oynymeir mpodeccun, obecrneunBas TPEEMCTBEHHOCTh MEXKIYy OOIHUM M MPOQEeCCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzyuenmne yuyeOnoro kxypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoxuTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimasi, I0CKOCTh, MpocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM MIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIEC U
CKpeInBaroIuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsSIMBIX, MapajuIebHOCTh OpsIMOM M miiockocTu. [lapamnenbHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIEIbHOIO MPOEKTUPOBAHUS.
N3o0pakerune Guryp B mapawiebHON MPOSKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NpSMBIMU B NpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajliebHbIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie nmpocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUECHUM.

[lepieHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJIAPHBIE IpSMBIE B
IPOCTPAHCTBE, MpsMbIE NapauIEIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpPHU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOU NEepPHEHAUKYISIPHOU
IIOCKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MIPOEKIUS (PUIYphI HA MIIOCKOCTb.
[IepnieHAUKYIAPHOCTD IJIOCKOCTEN: NMPU3HAK NEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYrabl B IpOCTPAHCTBE: Yo MEXAY NPSIMOM U TIIOCKOCThIO, IBYTPAaHHBIN yroJl, JMHEHHbBINA
yIrojl ABYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpaHtoro yria. CBOHCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHOrorpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas npusma,
npsMasi 1 HaKJIOHHAas MPHU3Mbl, OOKOBask M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn,
IOPSIMOYTOJIBHBIN Napajulelenunes U ero cpoiicTBa. KpaTualime OyTM Ha IOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUIbHAs NpHU3Ma U IPaBHIIbHAs
nupamMuaa, MpaBUiIbHAas TPEyrojabHas MUpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBienue
0 NIPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAP.

Brrumncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 00koBoi
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH MPsAMOM IPU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
IIPABWJIBHOM MMMUPaMUBI, TEOPEMA O IJIOIAAHN YCECUEHHON MMPaAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM TNPABUIBHBIX MHOTOTPaHHHUKOB.
CuMmMeTpuss B TNpPAaBUIBHOM MHOTIOTPAHHUKE: CHUMMETpUS MapajljieNieNuena, CUMMETpUs
IIPABWIBHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMMU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIECHHbIE BEKTOphl. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cnoxxkeHHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. IloHaTne koMIiuiaHapHble BEKTOpHL. [Ipu3HaK KoMIaHapHOCTH
Tpé€x BekTOpoB. [IpaBuio napamnenenunena. TeopemMa O pa3oKEHUM BEKTOpa IO TPEM
HEKOMIUJIaHapHBIM ~ BekTOpaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3p MeXAy KOOpAMHAaTaMH BEKTOpPa M KOOpAMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTh, KOHHWYECKas IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3zyroIme MoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U INIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalieHus Ha MIockocTu. Pa3séprka mumHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOWCTBA O00BEMOB Tei. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajuiesienunena u ciuenctsus u3 He€. OObEM MpsAMOM U HAKIOHHOW MPHU3MBL, LWIMHIPA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KoMOuHarmu Ten BpallleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIHHID,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO cephl, chepbl, BMUCAHHOHN B
MHOTOTPAHHHK WU TEJIO BPAICHHSI.

[Inomans MOBEpXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ vacreil. [lomobue B
npoctpancTBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTYP.
[IpeoOpazoBanue monobus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJBb30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[loctpoeHne ceyeHH MHOTOTPAaHHUKOB M TEN BpAllCHUS: CEYCHHMS LMIMHIPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHSI CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrtopsl B npoctpancTBe. Onepannu HajJ BEeKTOpaMHu. BEeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsiMoyrosibHas cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JIBM:KeHMsI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [[BwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUH. Buabl NBMKCHUH: INAapajuUICIbHBIA I[IEPEHOC, LIEHTpalbHAsi CUMMETPUI,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeobGpazoBanus nogodus. Ilpsmas u chepa
Ditnepa.



INIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) mnaTpUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHHUS K MPOILIIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMATHYECKOW IIKOJbI, WCIOIb30BAHUE 3THUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKu W JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJA B MOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCIIMTAHUE:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pacCyX ACHUH, BOCHPHUUMYHBOCTH K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) pusznueckoe BocniuTanme:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUUECKUE 3HAHUS B HHTEpecax 37J0POBOI0
u 0e3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cCOATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
bu3HUECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;,

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3IuyHbIM chepam
po(hecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiell mpodeccuu ¥ pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MpPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIMPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUE BIHUSHUSA COLMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLHMAIBHOM Cpelbl, OCO3HAHHE
I00ATFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUW IS PEUICHUS 3a7ad B 00JacTH OKpYKAaIOIIEH Cpellbl, TNIaHUPOBAaHUE
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOH NMPAaKTUKH, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE INMPU3HAKK MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKM, OCHOBAaHWS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaThH M MPEOOPa30BBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHWEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUECHUI 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MPUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHus: y4deOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaWOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

HCIIOJIb30BATh BOIMPOCKHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUpOBATh THUINOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMu, SIBICHUSIMH, IPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IeHUs], HCCIIeI0BaHus, OI[CHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmaunmeii:

BBISBIISITH JeDUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOMIPOC M IS
pelieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O W3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U MHTEPHPETUPOBATH HMHQPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



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

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YueOHbIE elicTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCHhMEHHBIX
TCKCTAX, JaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHBII\/'I
pe3yabrar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABISATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh pa3inyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, HCCIICAOBAaHUS, NPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHSI ¢ Yy4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaAHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTEIBHBIX TPOIIECCOB, WX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3ysibTaTa pelleHrs MaTeMaTUueCcKoH 3a1auu;

pEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEAM U YCIOBHUSAM, OOBSICHATh MPUYUHBI
JOCTHKEHHUS! WM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh 1elNb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniaTh BHIbI paboT, JOTOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUA C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH TOHSTUSIMH CTEPEOMETPHH IIPH PEIICHNH 33/1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

IPUMEHATh AaKCHOMBI CTEPEOMETPUH U CICACTBHS W3 HHUX TPH  PEHICHUH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(pHUIMPOBATH B3aNMHOE PACIIOJIOKEHNE MPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATHUSAMH, CBA3aHHBIMH C YIJIaMU B IIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO pAacHO3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIpH3Ma, MUpPAMHIA,
NpSMOYTOJIBHBIN Mapasuienenunesn, Kyo);

KJIacCH(pUIMPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS [T KTacCH(UKAIIH;
CBOOOZHO ONEpPHPOBATh MOHATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH HapajuIeIbHOE, [IEHTPAIFHOE M OPTOTOHAJIbHOE MPOSKTHPOBAaHKUE (QUTYpP Ha
IUIOCKOCTH, BBIIOJHSTH U300paXkeHust (PUryp Ha IMIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOT'PAaHHHUKOB PA3IMYHBIMU METOJIaMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYyp: BHI CBepXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma, MHPaMHJA),
TeOMETPUYECKUX TeJl ¢ IPUMEHEHNEM (HOopMyIT;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTH CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPHH (QUTYPHI;

CBOOOJHO ONEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPAMHATAM B
IPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS HA/l BEKTOPAMH;

pemaTh 3aJa4d Ha J0Ka3aTeNbCTBO MAaTEeMAaTHUYECKUX OTHOIICHWH M HaxXOXJIECHHUE
TEOMETPUYECKUX  BEJIMYMH, TPHUMEHSS W3BECTHBIC METOABl TPH  PEHICHUH
MaTEeMaTHYECKUX 33/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

IPUMEHATH MPOCTEHIINE IPOTrPaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAI[OHHbIE
CHCTEMBI IIPY PELICHUU CTEPEOMETPHUECKUX 3aa4;

U3BJIEKaTh,  NPEOOpa3OBBIBATH W HHTEPIPETUPOBATH  HWHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEICTaBICHHYI0 Ha YepTexax u
pHUCYHKaX;

OPUMEHATh TOJYYEHHBIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh M AaHAIM3UPOBATH
peaibHbIe CUTYallud, MPUMEHATh W3Y4YEHHBIEC MOHATHS B IpOIecce MOMCKa PELICHUS
MaTeMaTHIeCKu CHOPMYTUPOBAHHON MPOOIEMBI, MOAEIUPOBATh PEabHBIC CUTYAIMH
Ha S3bIKE TEOMETPHH, HCCIIEOBATh IIOCTPOCHHBIE MOJEIH C HCIIOJb30BaHUEM
TreOMETPUYECKUX TOHATHH M TeopeM, ammapara anreOphl, pemaTh NpPaKTUYecKHe
3a[a4u, CBSI3aHHbIE C HAXOXKJACHUEM FeOMETPUUYECKUX BEJTUYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTu pyHIAaMEHTa Pa3BUTH TEXHOJIOTHI.

K xoniy 11 kiacca o0yJaromuiicss HAyquTCs:



CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOH, KOHMUECKOW U
chepruyecKkoi TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI IMTOJTyUEHNS,

OTIepUpPOBATh MOHITHUSIMU, CBA3AHHBIMU C TEJaMHU BpPALICHUS: IMIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tejla BpameHus (WIMHAP, KOHYC, cdepa U 1map) U 0ObICHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0KEHUE CPephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI AJIIEMEHTOB MHOTOTPAHHHMKOB W TeN BpalleHus, OoOBEMBI U
IUIONIA/IM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpALICHHS, T€OMETPUUYECKUX TeN C
npUMEHEeHHEM (OpMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C KOMOMHALIUSAMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BlIMcaHHAsT B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS,

BBIYUCIISATH COOTHOLICHHUS MEX/Y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH MOJTOOHBIX
Te,

n300pakaTh U3y4yaemble (UTYpbI, BBIMOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEXKH U3
PHCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIICHHUS;

U3BJIEKATD, UHTEPIPETUPOBATD U 1peoOpazoBbiBaTh  UHGOPMAIHUIO 0
IPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEACTaBIEHHYIO Ha uepTexkax u
PHUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEpalK HaJl BEKTOPaMU;

3aJjaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKUE 3aJayd Ha BBIYHUCICHUE YIJTIOB MEXIYy MPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia MIPU PELICHUN;

CBOOOJHO OIEpPUPOBATh TMOHSATUSIMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

BBIMOJHATh M300paXKeHHUs MHOTOIPDAaHHUKOB U TeNl BpallleHUs MpH MapaiedIbHOM
nepeHoce, MeHTPAIbHON CUMMETPUH, 3€pPKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA0OHS;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W Tel BpAIlCHUS: CEYCHHS IHIMHIpPA
(mapasyuienbHO U NEPIICHANKYIISIPHO OCH), CEUSHHsI KOHYyca (MapajieIbHble OCHOBAaHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHHUSI CEUCHMIA: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHATh TEeOMETpHUeCKHe (HaKThl IS pEIIeHUs CTEePEOMETPUYECKHX 3ajad,
MPEIOoJIaraloliuX HECKOJIbKO IIaroB pelIeHus, €CIM YCIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHUM M HaXOXICHHE
TEOMETPHUYECKUX BEIIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI TPU
pEILIeHIH CTEPEOMETPUIECKHX 3a/1a4;



IPUMEHSTHh IIOJY4YEHHbIE 3HAaHUS Ha IPAKTHKE: CPaBHMBAaTh, AHAJIU3UPOBATH H
OLIEHUBATb PEAIbHbIE CUTYaLlUU, IPUMEHATh U3yUCHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce TIOMCKAa pELICHUSs MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON NPOOIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYal[MH Ha A3bIKE T€OMETPHUH, UCCIIEN0BAaTh OCTPOEHHBIE
MOJIENI € UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh NPakTHUECKUE 3a/1a4H, CBSI3aHHbBIE C HAXOKICHUEM IeOMETPUYECKUX BEJINYMH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2 1
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7
BexkTtops! B mpocTpaHcTBe 12 1
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 0




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9
KPYTJBIX TET
6 JBrxeHus 5
7 [ToBTOpeHwME, 0606meﬂlfe u 17
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 0










YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

METOANUYECKHUE MATEPHAJIBI UIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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