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PaGouast nmporpaMmma 1o reoMeTpuu

dI'OC COO (10 -11 xmaccsl) npoPUIbHBII YPOBEHb
Ha 2023-2024 y4eOHbIii TOT



MNOACHUTEJIbBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
00pa30oBaHus, TaKk Kak 00eCreunBaeT BO3MOKHOCTh U3y4EHU JUCLUIUINH €CTECTBEHHO-HayYHOU
HAIPAaBJIEHHOCTH M IPEAMETOB I'yMaHUTAapHOro LHUKJA. II0CKOIBKY JIOrMYeckoe MBIIUICHHE,
dopmupyeMoe TpH H3yYEHHH OOYYAIOMIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMYECKHMX YTBEP)KIEHUN IpU PpELICHUU
TEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OINPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/la4 €CTECTBEHHO-HAYYHOIO0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOydYarOUIMXCS MPHU HM3YYEHUU TE€OMETPHM, Kak
COCTaBJISIIONIEH TIpeaMeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETEHHs] U WCHOJIb30BaHUS Oojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHHWNA U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro MpOo(ecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a/1a4aMy Kypca T€OMETPUU Ha YTIIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSL:

paclIMpeHue NPEACTaBICHUsT O TIEeOMETPUM KaK dYacTH MHMPOBOM KYyJIbTYpbl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMHpOBaHUE NPEICTABICHUA O NPOCTPAHCTBEHHBIX (PUrypax KaK O BaXKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIOUNIMX ONMCBIBATH M M3y4yaThb pas3HbIE  SBJICHUS
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHUIHOrO ammapaTa no pasaeny «CrepeoMeTpus» ydeOHOro
Kypca r€OMEeTpHH;

(GopMHpOBaHHE YMEHMs BJIaJIETh OCHOBHBIMM MOHSTHUAMHU O IPOCTPAHCTBEHHBIX (pUrypax
U WX OCHOBHBIMH CBOMCTBaMH, 3HAaHUE TeOpeM, (POpMyl M yMEHHE UX NPUMEHSTb, YMECHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAApPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

¢dopMHpoBaHHE yMEHHs paclo3HaBaTh Ha 4YepTeXkaxX, MOJCNIAX M B peaJbHOM MHpeE
MHOTOTPaHHMKH U TeJla BPAallCHUsI, KOHCTPYUPOBATh TEOMETPUYECKUE MOJEIH;

(dopmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKuX Teopuil, (popMuUpOBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyXJIeHHUI;

(GopMHpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHMsSI HMX IPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOIEC pEIICHHUA
CTEPEOMETPUYECKUX 337a4 M 3aJa4 C [PAKTHUYECKHUM cojep)kaHHeM, (OpMHUpOBaHUE
OpPEACTaBICHUA O HEOOXOAMMOCTH JIOKa3aTeNbCTB MpPHU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEPKACHUM U POJIM AKCUOMAaTUKHU B IPOBEICHUM IE€AYKTHBHBIX PACCYXKICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILLUIEHUS], UHTEPECA K N3YYEHHUIO T€OMETPHH;

(dopmupoBaHue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSIBICHHUA TI€OMETPUUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUsX U MPH M3YYEHUHU APYTHX Y4EOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEaJbHBIX CHUTYallWi, HCCIIECIOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALMH IT0OJTy4CHHBIX PE3YJIbTAaTOB.



OCHOBHBIMH COJIEP)KATEIIbHBIMUA JIMHUSIMU  y4eOHOTO Kypca «['eomerpusi» B 10-11
knaccax sBiAOTCS: «[IpsMble W TUIOCKOCTH B TPOCTPAaHCTBE», «MHororpanHukn», «Tema
BpalleHus», «BeKTopsl 1 KOOPAUHATHI B POCTPAHCTBEY, «J{BUKCHHSI B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO tpeboBaHWE «YyMETh OINEPUPOBATH TMOHATHIMHE,
peIeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenms B 10-11 kimaccax, OTHOCHUTCS KO
BCEM COJCpXKATENbHBIM JHHHUSIM Yy4eOHOrO Kypca, a (OpMHUpOBAaHUE JOTHYECKUX YMEHUUH
pacmpenensercs HE TOJIbKO IO COAEPKATEIbHBIM JIMHUSM, HO M IO TroJaM OOy4YeHHS.
Copepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
®denepanbHON pabouelt MpOrpaMMbl, pacpeneEHHBIM 10 To/1aM OOyYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOMpOcaM oOOydaromuecs
oOpamanuch HEOJHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE TI€OMETPUYECKHMU
MOHATUSIMM U HaBbIKAMHU IIOCJTIEJOBATENIbHO M TMOCTYNATEIbHO, C COONIOJEHWEM MpPUHIIHUIIA
IIPEEMCTBEHHOCTH, a HOBblE 3HAHMSI BKJIIOYAaTh B OOIIYI0 CHCTEMY T'€OMETPHUYECKHUX
MPEJICTABICHUA O0yJYarOUUXCs, pacimpsis u yriyonsis e€, oOpaszysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3U.

[Tepexon k M3y4EHHIO T€OMETPUH Ha YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3aarh ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOEHUS WHAMBHUAYaJIbHBIX
0o0pa3oBaTeNbHBIX  MPOrpamMM, OOECHeunuTh YrIIyONE€HHOE H3Y4YeHHE TEOMETpHUH  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTH O0YYAIOIIMXCS K MPOJOJDKEHUIO U3y4eHUsI MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIYy OOIMM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

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



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, pocTpaHcTBo. [loHaTHe
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIE U
CKpeIuBaroImuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, MApaJUIEIBHOCTh TPEX
OpsIMBIX, NApajuIebHOCTh HOpsIMOM M miiockocTd. [lapamnenbHoe W IEHTpanbHOE
IPOCKTHPOBaHUE, U300paxkeHue puryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOESKTHPOBAHUSL.
N3o0pakenune Guryp B mapawieJbHON MPOSKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NPAMBIMH B NPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHbIX TuIockocTel. [IpocTeiiiie npocTpancTBEHHBIE (UTYPBI HA MIIOCKOCTH:
TETpa’aAp, NapalICJICUIE], TIOCTPOCHUE CEYEHUN.

[lepieHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, MpPSAMBbIE NApAUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOU NEepHEHAUKYISIPHOU
II0CKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHauKyasp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKHU JI0 IJIOCKOCTHU, PACCTOSIHAE OT MPSIMOM 10 IUIOCKOCTH, MIPOEKIUS (PUIYphI HA MIIOCKOCTb.
[TeprieHANMKYASIPHOCTD MJIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYIu1Bl B IPOCTPAHCTBE: YIoJl MEXAY MPSMOM U IJIOCKOCTBIO, ABYTPAHHBIN YIOJl, JIMHEHHBIN
yIrojl ABYIpaHHOrO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYIPAaHHBIX YIVIOB TPEXTPaHHOroO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHoOrorpaHHUKHU

Buael MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yrosibHas npusma,
npsMasi U HAaKJIOHHAas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IOPSIMOYTOJIBHBIN NapajuleNienunes] U ero cpoicTBa. KpaTualimie HyTM Ha IOBEPXHOCTHU
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamumma: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yced€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IIPABWIBHOM nupaMuiel. [IpaBuibHBIE MHOTOIpaHHUKHU: IpaBUJIbHAS IpHU3Ma U IIPABHIIBHAS
nupamMuia, MpaBuiIbHAas TPEyrojabHas NUpaMUaa U MPaBUIIbHBIN TeTpasap, KyO. IIpencraBinenue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3/p, AOJAEKAdAP U UKOCASP.

Brrumnciienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoM
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MbI, IUIONIAb OCHOBAHWH, TEeOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
IIPaBUJILHOM IUPAMUBI, TEOPEMA O IUIOIIAAA YCEYEHHOW IMPAMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM TNPABUIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHMKE: CHUMMETpHUS IapajlIeNeNuIe]a, CUMMETPUS
IIPABWIbHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMMU/IBI.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPAaBICHHBIE W IPOTUBOIOJIOXKHO HAaIPaBJICHHBIC BEKTOpHL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cnoxxkeHHus BeKTopoB. CBolicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. IloHaTne koMIiuiaHapHble BEKTOPHI. [Ipu3HaK KoMIaHapHOCTH
Tpé€x BekTOpoB. [IpaBuio mnapamnenenunena. 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

[MoHsTHSA: UUIMHAPUYECKAs MOBEPXHOCTh, KOHHMYECKAs TOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pa3zyroIme MoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U IIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. U300paxkeHne Ten BpalleHus: Ha TNIOCKOCTH. Pa3BépTka nunuHapa 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,
nupaMuibl 1 KoHyca. O0bEM 11apa v mapoBOTO CETMEHTA.

KoMOuHarmu Ten BpalleHHs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIHHIDP,
omnucaHHas okosio IuMHApa. [lepeceuenune cdeprl U mapa ¢ miockocteio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPAHHHK WU TEJIO BPAIICHHSI.

[Inomans MOBEpXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ yacreil. [lomodue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTYp.
[TpeoOpazoBanne monobus, romorerus. Pemnenue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceyeHUM MHOTOTPAHHUKOB M TE€N BpAILEHUA: CEUEHUS IWIMHApA
(mapainenbHO W TEPIEHIUKYISIPHO OCH), CEUYCHHs] KOHyca (MapajieibHble OCHOBAHHIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHSI CEYEHHUI: METOJ CIEe/IOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEpEHOCA CEKYILEN MIIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Onepannii HaJl BeKTopaMu. BeKTopHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsiMoyrosibHasi cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopnunatel BekTopa. Paznmokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOM MpPH
pelLIeHUN TeOMETPUYECKUX 3a]1ay.

JBHKEeHNSA B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakeHus. [[BwkeHus u paBeHCTBO ¢uryp. OOmue
CBOICTBa JABWKECHMI. BuIbl NBMKEHUWI: MapajuielbHbIA MEPEHOC, LIEHTpAJIbHAs CUMMETPHS,
3epKajlbHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeobGpazoBanus nmogodus. Ilpsmas u chepa
Oiinepa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU 1 HA3HAUCHUEM;

2) mnaTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ATHUX IJOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUSAX, cpepax SIKOHOMUKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX IICHHOCTEH  pocCHUCKOro  Haponaa, c(hOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHUS, STHUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTHKEHUI HAyKH W JESITeNbHOCTbIO YYEHOrO, OCO3HAHME JHMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTMYECKOE BOCIMTAHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyX ACHUH, BOCIPHUUMYHBOCTH K
MaTeMaTHYeCKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA;

5) pusznueckoe BocniuTanme:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MAaTEMATHUECKUE 3HAHUS B MHTEpEcax 37J0POBOTO
u Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXXUM 3aHATHIA U OTAbIXA, peryisipHas (pundeckas akTUBHOCTD ),
(buzHYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3uyHbIM chepam
npodecCuoHaNbHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymielt npodeccuu ¥ pealn30BBIBATH COOCTBEHHBIC
JKU3HEGHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCcKOMYy OOpa3oBaHUIO W
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTH4eCcKOil HalpaBIeHHOCTH;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYNbTYphl, TOHHMAaHUE BIHSIHHUS COIHAIILHO-
SKOHOMHMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00AaTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOieM, OpHeHTauus Ha  [pUMEHEHHE
MaTeMATHYECKUX 3HAHUU IS PEUICHUs 3a1ad B 00JacTH OKpYKAaIOIIEH Cpellbl, TIIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHON NMPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAyKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUS LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEOBATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMM, OCHOBaHMS HJsi 0000IIeHUs Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHULATENIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NpPOTHBOpeuust B ¢akrax,
MaHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI IO aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSMBIC U
OT TMPOTHUBHOIO), BBICTPAUBATh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHHS U BHIBOJIBI;

BBIOMpPATh CHOCOO pemieHuss yd4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOASIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENIbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyIUPOBAThH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE H JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAMTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENILHO (POPMYITUPOBATh 000OIIEHUSI ¥ BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs1, UCCIIeI0BaHUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC U IS
pelieHus 3a1a4u;

BBIOMpaTh WHGOPMALMIO W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
IpeJICTaBICHHUS,



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

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ elicTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBUSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M IHChMEHHBIX
TCKCTAX, JaBaTb IMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3yabrar;

B X0j/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAaeMOH TEMBbI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TOUCK PEIICHUS, COMOCTABISATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAJIOra, OOHapYKUBATh pa3iMyhe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, JKCIEPUMEHTa, HCCIICAOBaHUS, MPOCKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (opMar BBICTYIUICHHS € y4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

Pery1siTuBHBIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszanms:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJ1b, IJMOLMOHAIbHBIN HHTEJJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu Kak OCO3HAHUSI COBEPIIAEMbIX ACHCTBHIA
U MBICIUTEIBHBIX TPOIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOM 3a/1auu;

MPEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEUICHUM 33/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHHUS] WJIM HEIOCTH)KEHMSI Ppe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaTbHOU palbOTHI MpH
pelieHnd ydeOHBIX 3a7ady, NPUHHMATh 1elNb COBMECTHOW JEsTeNbHOCTH, IUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CYXIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUSA C
OpYTMMH 4I€HaMH KOMAaHZbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUSI.

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 PACTIOJIOKEHNE 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;

CBOOOMHO pAacHO3HABaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (MIpH3Ma, MUpPAMH[A,
NpSMOYTOJIBHBIN Mapasuienenunesn, Kyo);

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

BBITIOJHATH HapajuIeIbHOE, [IEHTPAIFHOE M OPTOTOHAJILHOE MMPOSKTHPOBAaHKUE (QUTYpP Ha
IUIOCKOCTB, BBIIOJHATH N300paXkeHHst (PUryp Ha IMIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOT'PAaHHHUKOB PA3IMYHBIMH METOJIAaMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, COOKY,
CHH3Y;

BBIYUCIIATh  IUIOMIAJM  TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma, MHPaMHIA),
TeOMETPUYECKUX TeJl ¢ MPUMEHEHNEM (HOopMyIT;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPHH (QUTYPHI;

CBOOOJHO ONEPUPOBAThH MOHIATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPAMHATAM B
HPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;

pemaTh 3aJa4d Ha JO0Ka3aTeJbCTBO MAaTEeMAaTHUYECKUX OTHOLICHWH M HaxXOXJICHHUE
TE€OMETPUYECKUX  BEJIMYMH, TPHMEHSS HW3BECTHBIC METOABI TPH  PEHICHUH
MaTEeMaTHYECKUX 3a/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

HNPUMEHATH MPOCTEHIINe IPOTrPaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAI[OHHbIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3aau;

U3BJIEKaTh,  NPEOOpa3OBBIBATH W HHTEPIPETUPOBATH  HWHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, IMPEICTaBICHHYI0 Ha YepTexax u
pHUCYHKaX;

OPUMEHATh TOJTYYEHHBIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh M AaHAIM3HPOBATH
peaibHbIe CUTYallud, MPUMEHATh W3Y4YEHHBIC MOHATHS B IpOIecce MOMCKAa PELICHHS
MaTeMaTHIeCcKu CHOPMYTUPOBAHHON MPOOIEMBI, MOAEIMPOBATh PEabHBIC CUTYAIHH
Ha S3bIKE TEOMETPHH, HCCIIENOBATh IIOCTPOCHHBIE MOJEIH C HCIIOJIb30BaHUEM
TeOMETPUYECKUX TOHATHH M TeopeM, ammapara ainreOphl, pemaTh NPaKTUYecKHe
3a[auu, CBSI3aHHbIE C HAXOXKJACHUEM F€OMETPUUYECKUX BEITUYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX STalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

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 BEJIWYUHBI AJIIEMEHTOB MHOTOTPAHHHMKOB W TEN BpalleHus, OoOBEMBI U
IUIONIA/IM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpALICHHS, T€OMETPUYECKUX TeNl C
npUMEHEHHEM (OpPMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBA3AHHBIMU C KOMOMHALIUSAMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WITU TEJIO BPAICHHUS,

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

n300pakaTh HU3y4yaemble (UTYpbI, BBINOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEkKH U3
PHCYHKOB TIPOCTBIX O0BEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIPETUPOBATD U 1mpeoOpazoBbiBaTh  HMHGOPMAIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEACTaBIECHHYIO Ha uepTexkax u
PUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEpalK HaJl BEKTOPaMU;

3aJjaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJTIOB MEXIYy MNPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUJIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPU PELICHUN;

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

BBIMOJHATh M300paXKeHHUs MHOTOIPDAaHHUKOB U TeNl BpallleHUs MpH MapaiedIbHOM
nepeHoce, MEeHTPAIbHON CHMMETPUH, 3€pPKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYCHUS MHOTOTPAHHUKOB W Tel BpAICHUS: CEYCHHS IHIMHIpPA
(mapasuienbHO U NEPIICHANKYIISIPHO OCH), CEUSHHsI KOHYyca (MapajielbHble OCHOBAaHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS 11apa;

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

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHATh TEeOMETpHUeCKHe (HAaKThl IS pEIIeHUs CTePEeOMETPUYECKHX —3ajad,
MPEIOoJIaraloiuX HECKOJIbKO IIaroB pelIeHus, €CIIM YCIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW M HESIBHOU (hopMme;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaXOKICHHE
TEOMETPHUYECKUX BEIUYUH;

MPUMEHSTh POTPaAaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIIOHHbBIE CUCTEMBI TIPU
peIIeHIH CTEPEOMETPUIECKHX 33/1a4;



NPUMEHSTHh T[IOTYYCHHbIE 3HAaHWsS Ha TMPAKTHKE: CPaBHUBATh, AHATU3UPOBATH H
OLICHUBATh peajbHbIE CUTYAIH, IPUMEHATh U3yUYeHHBIEC MIOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce TIOMCKAa pELICHUSs MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON NPOOIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYallMH Ha A3BbIKE T€OMETPHUH, UCCIEN0BAaTh OCTPOEHHBIE
MOJIEJIM C UCIOJBb30BaHWEM I'€OMETPHUUECKUX MOHATHI M TeopeM, ammapaTa ajireOpsl,
pelaTh NpaKkTUUYEeCKHe 3a/1a4k, CBA3aHHbIEC C HAXOKICHUEM IeOMETPUYECKUX BEJTUUNH;
UMETh Mpe/CTaBlIeHUs] 00 OCHOBHBIX JTalax pPa3BUTUS I'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmsbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMerputo 23 1
9 B3anMHOe pacnonokeHue npsmbIX B 6 1
IIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSAMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYTibl U paccTosTHUSA 16 1
MHororpaHHuKH 7 1
7 BexkTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne m/m NPOrpamMmbl Bcero Kontpoapipie  Mpaxruyeckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwUE, 0606meﬂlfe u 15 1
CUCTEeMaTHu3alus 3HAHU I
O06BEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
; [ToBTOpEHwUe, 0606meﬂlfe " 17 5
cUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

VY4eOHuk

Aranacss JI.C., byry3oB B.®., Kanomues C.b. u np. I'eomerpus. 10-11 knaccsl. bazoBblii u
yrIIyONIeHHBIN YPOBHU

3uB Bb.I'. 'eomerpus. Aunaktuueckue Matepuainsl. 10 knacc. ba3oBelii u yriyOneHHBIH yPOBHU
3uB B.I'. 'eomerpus. Aunaktuueckue Matepuainsl. 11 knacc. ba3oBelii u yriyOneHHBIH ypOBHU

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

JIutBunenko B.H., baryruna O.A. I'eomerpus. ['otoBumcs k EI'D. 10 knace
JIutBunenko B.H. I'eomerpus. 'otoBumcs k EI'D. 11 kiace
Caaxsua C.M., byry3oB B.®. I'eometpus. [Toypounsie pazpadotku. 10-11 kmacchr
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