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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYatOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIapPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeIHEro oO0mero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHIA,
MPEIbSIBISEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUNN POCCHIICKOTO 0Opa30BaHUS.
Peammzanust  mporpamMmbl  o0ecrieuMBAeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
0o0y4yeHMs] TEOMETPUM B HalpaBIE€HUU JIMYHOCTHOIO Pa3BUTHUs OOydaromuxcs, (OpMHUpPOBAHUSA
(YHKIMOHATHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, W3YYCHHs IPYTUX YYeOHBIX IMCUUIUIVH.
PazButne y oOydaromuxcsi NpaBUIBHBIX IPEICTABIEHUH O CYIIHOCTH M HPOUCXOXKIACHUU
reOMETPUYECKUX a0CTpaKIMi, COOTHOIIEHHH PEAbHOTO U HJCaTbHOI0, XapaKTepe OTPaKeHHS
MaTeMaTHYeCKOM HayKOH sSIBIICHHH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CHCTEME
HAayK M pOJM MATEeMaTHYEeCKOTO MOJEIMPOBAHMS B HAYyYHOM I[IO3HAHWU W B TPAKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYAIMXCs, a TakXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHUs KaK JUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IEMOYKH JIOTUYECKUX YTBEPKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ady, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LHWKJIA, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi uYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTpa)KEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IMOJrOTOBKE K MPAKTUYECKOH
NEeSITeTHHOCTH 110 MHOTUM HAIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYUYAIOIIMXCS uYepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[IporpamMa 1o reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYCHA [UIS OOYYaIOIIHXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMBbIE IS
KU3HU B COBpPEMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh TEOMETPHIO
6osiee ri1yO00KO, €Clii B JalibHEHIIeM BOZHUKHET HE00XOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHUE TNPEJCTABICHUS O TEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTAaBICHUS O MHOTOTPAaHHMKAX M TeJaxX BpallleHUs Kak o
BOXHEHMIINX MaTeMaTHUYECKUX MOJEINSX, TO3BOJSIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHHS OKPYKAIOLIEro MUpPa;

e (opMupoBaHHE YMEHHs pACIIO3HABAaTh Ha 4YEPTEXKax, MOJCIAX M B PEATbHOM MHUpE
MHOT'OIPAHHUKH U TeJa BPALLECHNUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMU O MHOTOIpAaHHHMKAaX H
TeJax BPALEHUs U UX OCHOBHBIMU CBOWCTBAMM;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OopMHUpOBaHHE yMEHUS
IPOBOJIUTh  HECJIOKHBIE  JIOKA3aTENIbHbIE  PACCYXKJEHHUS B  XOI€  peUIeHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPHUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX TOHATUHN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYallUAX W MPH H3YyYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH WX Ha S3BIKE
FEOMETPUM U CO3JaBaTb TI'€OMETPUUYECKHE MOJENIH, IPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUH ammapar Juid pelIeHUus IPAKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIECHUBATH [TOJYYEHHBIE PE3YIIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN

B Hayaje €ero u3y4yeHus 3aJay, pEIIaeMbIX Ha YPOBHE MWHTYUTUBHOIO MO3HAHUA, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M MPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJIHUPYET NPOTEKAaHUE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy HU3yUEHHIO IIPEMETA.

[Ipeamourenue OTAAETCS HAINISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JNeATEebHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABIECHUA Yy Yy4alllUXcsi B Kypce
CTEpEOMETPUH NMPOBOJUTCS 3a CUET PEIlIeHNUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOQHOTO COEPIKAHNU.

OcHoBHBIE cofepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHukmn», «lIpsiMble U TIIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaieHus», «Bektopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUSM, HO W MO rojaM oOy4yeHHs Ha YpPOBHE CpeJHEero oOIIero
o0OpazoBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
4yTOObl  OBJAJCHHE TCOMETPUYECKUMH  TMOHSATHSMM W HABBIKAMU  OCYILECTBIISIOCH
MOCIIEZI0BATENbHO M IMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTAaBICHUH 00yJaronuxcs,
pactmpsist ¥ yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha uzyuenne reomerpun orBoautcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeoOMeTpuH. Touka, mpsimasi, IJI0CKOCTh, MPOoCcTpaHCTBO. [loHATHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
cKpemuBampomyecss npsamsle. llapannensHOCTh NpPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX NPAMBIX; MapauIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimume npocTpanCcTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOI'DAHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHUKa. 1Ipusma: n-yrojapHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Napajuiesienunes U ero coiictBa. [Iupamupa: n-yronapHas
nupampsia, TpaHM W OCHOBaHHME NUpPaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJbI;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHAasl TPEyroibHasl MUpaMuia U MpaBWIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B IMpaMuiax, NapaieenurneiaX, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans OoxoBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUlouaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOMAISMHU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus

[Munuaapryeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKOH TMOBEPXHOCTH, OCh
MATUHAPUYECKONU TTOBEpXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00pa3yromas u
0Cb; IIOMIaAh OOKOBOI M TIOTHOM MOBEPXHOCTH.

KoHnnueckasi mOBepXHOCTh, OOpa3ylolue KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIWHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWME WM BepIIMHA, OOpasyiomas W OCh; IJIOMIA/Ib



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: mneHtp, paaumyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOLMIAIAMHU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO MW NEPHCHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaienbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl BekTopa. IIpocreimmue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopaMu. CKallipHOE IPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPaMMBbl yu4eOHOTO npeameTra «MaTeMaTukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BociMTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TO3MIMK OOYYaIOMIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUHCKOro OOIIEeCTBA, NPEICTABICHHUEM O MaTeMaTHYeCKHX
OCHOBaxX (YHKIIMOHUPOBAHUSI DPA3IMYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPa)ITaHCKOTO
obOmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHMCTBOBATh C COIMATIbLHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIHUSIMH U HA3HAYCHUECM.

ITaTpuoTHYeCKOe BOCIMTAHME:

c(OPMUPOBAHHOCTHIO POCCUUCKONW TPAKIAHCKOW WICHTUYHOCTH, YBAXKEHUS K
NPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHBIM OTHOILICHHEM K
JOCTUKEHHUSIM POCCUHMCKHUX MATEMaTUKOB W POCCUMCKONM MAaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax 3KOHOMHUKHU.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH POCCHICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUA, OTHUYECKOIO MOBEIAECHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKH U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa
B IIOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.

cTeTnYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAasd OCTETHKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, pPacCyXIEHUH; BOCIPUUMYHBOCTHIO K
MAaTeMaTUYECKUM ACMEKTAM PA3JIUYHBIX BUJIOB HCKYCCTBA.

dusnueckoe BOCNIUTAHNE:

c(OPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYCCKUE 3HAHHS B HHTEpecax
3JI0POBOTO U 0€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe uTaHue, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryiisipHas pusnyeckas
AKTHUBHOCTb ), (GU3NYECKOTO  COBEPILIEHCTBOBAHUS, IIpU  3aHATUAX  CIIOPTUBHO-
03JI0POBUTEIBHOU JIESITEILHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTU TPYAOTIO0US; HHTEPECOM K Pa3TUIHBIM
chepam TpodheCCHOHANBHOM  JESITENPHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW ©  e€
MPUJIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oynymiedt mnpodeccun wu
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHMI0 M CaMOOOpPa30BaHUIO Ha TMPOTHKEHUM BCEH IKU3HH;
FOTOBHOCTBIO K AKTMBHOMY YYaCTHIO B PELICHUM IPAKTUYECKUX 3aJa4 MATEMaTUYECKON
HANpPaBJIECHHOCTH.

IKoJI0rnYecKoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEM BIIUSHUS COIHATBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLIMAIBHOM CpEIbl, OCO3HAHUEM
MI00ABHOTO  XapaKTepa dSKOJIOTHYECKUX TMpoOJieM; OpUEHTallue Ha TpUMEHEHHUE
MaTEeMaTHYeCKUX 3HAHMW JUIsI pelleHus 3agad B OO0JIaCTH  OKPYKAroOIIeH Ccpesl,
IJTAHUPOBAHUA MOCTYIKOB U OIIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOIIEH CPEIBI.

I{eHHOCTH HAYYHOT'O MO3HAHUS

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKU U OOIIECTBEHHON NPAKTHKH, MOHUMAaHUEM MaTeMaTUYECKOW HAayKd Kak
chepsl YETOBEYECKON MEeATEeTLHOCTH, ITAloB €€ pa3BUTHS W 3HAYMMOCTH I Pa3BUTHSA



OUBUIN3aAIUM, OBJIAACHUCM SA3BIKOM MATCMAaTHUKH H MaTeMaTHUYeCKOMU KyJIBTypOﬁ KakK
CpE€ACTBOM IIO3HAHUA MHpPA, TOTOBHOCTBIO OCYIIECTBJIATH IIPOCKTHYIO N NCCICA0BATCIILCKYIO
ACATCIIbBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

MeramnpegMeTHble  pe3yiabTaTbhl  OCBOEHHS  IPOrpaMMbl  y4eOHOro  mIpeamera
«MaremaTiKa» XapaKTepU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHHIMU
0eticmeusMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OEUCMBUAMU,  YHUBEPCATbHBIMU
PeyIAMUBHBIMU OeUCMBUIMU.

1) VYuueepcanvuvie noznasamenwvnwvie oeiicmsus, obecneuusarom gopmuposanue
0a306bIX  KOCHUMUBHBIX  NPOYEcco8  obyuarwuxca (oceoenue Memooos NO3HAHUSA
OKpyJlcaiouje2o mupa; npuMeHeHue J102UYecKux, UCCred08amenbCKux onepayull, ymeHui
pabomamb ¢ ungopmayueii).

Ba3oBble Jjornyeckue aeicTBHA:

e BBIBIATH M XapaKTEpU30BATh CYILIECTBEHHbIC IMPU3HAKKM MaTeMaTUYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH  MeXIy MNOHATUAMH;  (OPMYIUPOBATH
OTIpeJIeNIeHUs] TIOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINY,
OCHOBAHUs AJIs1 0000ILEHHs ¥ CPaBHEHMsI, KpUTEPUU IPOBOIMMOI0 aHAJIN3a;

e BOCIpPHUHHUMATb, (POPMYIHPOBATH U MPeOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIC
U OTpULIATeNIbHbIE, €JMHUYHbIC, YACTHBIE U OOII[1E; YCIOBHBIE;

e BBIBIIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEUHUs B
¢dakTax, JaHHBIX, HAOMIOACHUAX W YTBEPKICHUAX; INpeanaraTb KpUTEpUHU s
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;

e JleJaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEOYKTHBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUI 110 AHAJIOTHH;

e IPOBOJUTH CAMOCTOSITEJIBHO JOKa3aTeIbCTBA MaTEMaTHYECKHX YTBEPKACHHUU
(npsiMble U OT IPOTUBHOIO), BBICTpaUBaTh apryMEHTAIIMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOJIBI;

e BBIOMpATh crocob pemieHus yuyeOHOM 3ajaur (CpaBHHBATh HECKOJIBKO BapHAaHTOB
pemieHus, BbBIOMpaTh HauOoyiee MOAXOMAMMM ¢ Y4€TOM CaMOCTOSITENIHLHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue NeHCTBHA:

e HCNOJNB30BaThb BONPOCHl KaK HCCIENOBAaTENIbCKUI HMHCTPYMEHT I1O3HAHWUS,
¢dbopmMynMpoBaTh  BONPOCHL,  (UKCHpYIOIIME  MPOTHBOpEYHe,  IMpodiemy,
YCTaHABIIMBATh HCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIrYMEHTUPOBATH
CBOIO TO3MIIMI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITENBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAHHUE IIO
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJIEHUs, IMpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX/1y 00bEKTaMH, SIBICHUSIMH, POLIECCAMU;

e  CaMOCTOATENBHO (OPMYNHUpOBaTh OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaMm
MpOBEAEHHOTO  HAOJIOACHMS,  MCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHU;

e TIPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IIpoliecca, a TakKe BbIABUTATh
IIPENIIOJIOKEHNS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

e BBIIBJIATH JIeUIMTH HHPOPMALIUH, JaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HA BOMPOC
U JJIs peleHus 3a7auu;



2)

BBIOMpaTh WMHMOPMALMIO W3 HMCTOYHUKOB PAa3UYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BUAOB U (hopM
IIPE/ICTaBIICHMUS;
CTPYKTYypUpOBaTh HHGPOpPMAIUIO, TMPEACTaBIATh €€ B pa3nyHbIX (opmax,
WLTIOCTPUPOBATH rPpauuecKu;
OLICHUBATh HAJE&KHOCTh MH(POPMAIMU IO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvuvie KOMMYHUKamueHvle Oeticmausl, obecneyusarom

CchopMUPOBAHHOCMb COYUATILHBIX HABBIKOG 0OVUAIOUJUXCSL.
O01menmne:

BOCIIPUHMMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U
LEeISIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTb IOSICHEHMS IO XOAY pEIIECHUs 3aJauy,
KOMMEHTHUPOBATh NOTyYEHHBIN Pe3ysIbTarT;

B XoZe OOCYXACHHs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpoOyieMbl, pelraeMoil 3ajaud, BBICKA3bIBaTh UJACH, HAICJICHHbIE Ha IOHCK
pEILIEHNs; COIOCTABIATh CBOU CYXKIEHHUS C CYKICHUSMU JPYIHX YYaCTHUKOB
uanora, oOHapyKUBaTh PAa3IMYUE U CXOJACTBO IMO3ULHUN; B KOPPEKTHOH (opme
(bopMyIHpOBATH PAa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PEe3yNbTaThl pEIICHUS 3aJauyd, OHKCIEPUMEHTa, WCCIIEJOBAHMUS,
MPOEKTA; CAaMOCTOSATENBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3amady
Mpe3eHTAIMHU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHnuecTBo:

3)

MMOHUMATh U MCIIOJb30BATh MPEUMYIIECTBA KOMAHAHON U UHAUBUAYAIEHON pabOThI
IpU pelieHuu Y4eOHBIX 3aJay; NPUHUMATh LEJIb COBMECTHOM JESTENbHOCTH,
[UTAHUPOBATh OPTaHU3aIUI0 COBMECTHOW pabOoThl, pacHpenesiarh BUIbl padoT,
JIOTOBAPUBATHCS, OOCYXKJaTh MPOIECC W pe3yibTaT padoThl; 0000maTh MHEHUS
HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyXkaeHus, OOMEH MHEHMUH,
«MO3TOBBI€ HITYPMBD» M UHBIE); BBIIOIHATH CBOIO YaCTh pabOThl M KOOPAHMHUPOBATH
CBOM JIEHUCTBUSA C IPYTMMH YJIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaa
B OOmMHA TOPOAYKT TO KPHUTEPHUsIM, CGHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMO/ICVCTBUS.

Vuusepcanvnuvie pezynamuenvie Oeiicmeus, obecneuusaiom Gopmuposanue

CMbICIOBBIX YCMAHOBOK U HCUSHEHHBIX HABIKOG TUUHOCTIUL.
Camoopranmu3anus:

COCTaBJIATH IJIaH, AJITOPUTM pPELICHU 3a/1a4l, BHIOMPATh CIIOCO0 peleHus C
y4ETOM MMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATH BapHAHTHI PELICHUI ¢ yu€TOM HOBOM MH(OpMAaIIUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMM IIO3HABATEJIbHOM peQiieKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUI W MBICIUTENbHBIX HPOIECCOB, MX PE3yJIbTaTOB; BIaJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysbTaTa pelieHus MaTeMaTuuecKon
3a]1a4y;

MpeBUJIETh TPYAHOCTH, KOTOpPblE MOTYT BO3HUKHYTh IpU pELIEHUH 3a7auH,
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX,
HaWJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yjbTaTa eI U YCIOBUSAM, OOBSCHATH MPUUYUHBI
JOCTUKEHUSI UM HEJIOCTHKEHUS! Pe3yNbTaToOB JIE€ATEIbHOCTH, HAXOJIUTh OLIMOKY,
JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh MOHATHAMH: TOUYKA, MPSMasi, INTIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPHH U  CJICACTBUS U3 HHX TMPU PEIICHUU
r€OMETPUUYECKHX 3a/1a4.

OnepupoBarh MOHATHAMH: TMAPALICIBPHOCT, M TMEPHEHAUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH.

KnaccuduiupoBars B3aMMHOE pacoNIOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh TOHATUSAMHU: JABYTPAHHBIM yrojl, TPaHH JIBYTPAHHOTO yria, pedpo
JBYTPAHHOTO YTJIa; TMHEHHBIN Yyrojl ABYTPAaHHOTO yriia; TpaaycHas Mepa JIBYTPAaHHOIO YTJia.

OnepupoBath MOHATHUSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA ¥ HEBBITYKJIbI MHOTOI'PAHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TIPABUIBHBIA MHOTOTPAHHHK.

Paco3HaBaTh  OCHOBHBIE  BHABI ~ MHOTOTPAaHHHUKOB  (IUpamMuia;  IpU3Ma,
MIPSIMOYTOJIBHBIN TIapalIeIIeIHIeI, Ky0).

KnaccudunupoBath MHOTOIpaHHHKH, BBIOMpass OCHOBaHUS IS  KJacCU(UKAIUN
(BBIITYKJIBIE W HEBBIMYKJIbIE MHOTOIPAHHUKH, NPABHIbHBIC MHOTOTPAHHHUKH; TPSMBIC H
HAaKJIOHHBIE TIPU3MBI, TApaLICICITUATIC b ).

OnepupoBarh MOHATHUAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUCHUH, UCTIONb3ysS METO]I CIIEIOB.

CtpouTh ce4YeHHMsI MHOTOTPAHHHKOB METOIOM CJICJIOB, BBITIONHATH (BBIHOCHBIC)
IJIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BH]I CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXIEHUE T'C€OMETPHUCCKHX BEIMYMH 10 oOpasiaMm Win
aNropuT™MaM, MPUMEHSS M3BECTHBIC AaHATUTHYCCKHE METOJBI MPH PEIICHUH CTaHIapTHBIX
MaTEeMaTHYECKHUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUU MEXKIY IBYMS TOYKAMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HAXOXICHHE T'C€OMETPUUYECKUX BEIUYMH 10 oOpa3nam Hiu
aIropuTMaM, MPUMEHSS M3BECTHbIC aHAIMTUYECKHE METOMBI MPHU PEHICHUH CTaHAAPTHBIX
MaTEeMaTHYECKUX 3aJad Ha BBIUMCICHHE YIJIOB MEXKIY CKPEIIMBAOIIMMHUCS TPSIMBIMH,
MEXIY MPSAMOH U MIOCKOCTBIO, MEXTY IMIIOCKOCTSMH, ABYTPAHHBIX YTJIOB.

Bbraucnsate 00BEMBI U IO ITOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, ITUpaMHUIa)
C TpUMEHEeHHeM (OpPMyJ; BBIYUCIATH COOTHOILIECHUS MEXAY IUIOHIAJASMH TOBEPXHOCTEH,
00BEMaMU TOJOOHBIX MHOTOIPAHHUKOB.,

OnepupoBaTh MOHSITUSAMU: CUMMETpPHUS B IMPOCTPAHCTBE; LEHTP, OChb M IUJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

H3BIekars, peoOpa3oBLIBATh u HUHTEPIPETUPOBATH uHGOPMAIUIO 0
MIPOCTPAHCTBEHHBIX TCOMETPUUECKUX (PUTYpaX, MPEICTABICHHYIO HA YePTEKaxX M PUCYHKAX.

[IpumensTh TeomeTpuyeckue (aKThl [UIsI PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEITOJIAral0ONINX HECKOJBKO MIAroB PEIICHUS, eCITH YCIOBUS MPUMEHEHUS 3a/IaHbI B IBHOM
dopme.

[TpuMeHsITh TPOCTEHIIMEe MPOTrpaMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a7au.

[TpuBOIUTE TpHUMEpPHl MaTEeMATHYSCKHUX 3aKOHOMEPHOCTEH B TIPHUPOJE M IKU3HH,
pacmo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[TpuMeHSITh TTOJTydeHHBIC 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh pealbHBIC CUTYAIlMH U
MPUMEHITh M3yUEHHBIE TOHATHUS B TPOIECCe TMMOUCKA PEIICHHS MaTeMaTUYeCKU
chOpMyIMPOBAHHOHN MPOOJIEMBI, MOJICITHUPOBATh PEATbHBIC CUTYallMd HA S3bIKE TCOMETPHH,
MCCIIeIOBATh TOCTPOCHHBIE MOJIENIN C MCIIOIh30BAHHEM T'€OMETPUUYECKUX MMOHSATUH U TEOpEM,



arrapara aJIFe6pr; peiratb HNPAKTHYCCKUC 3a/ladd, CBA3AHHBIC C HAXOXKIACHHUCM
IrCeOMETPHUICCKUX BCIINYHH.

11 KJIACC

OnepupoBaTh  TOHATHSAMH:  IMJIMHAPHYECKAss  MOBEPXHOCTb,  OOpasyromue
MWINHAPUYECKOW TIOBEPXHOCTH; IIMJIMHAP, KOHHMYECKas TOBEPXHOCTh, OOpa3yroliue
KOHHYECKOW MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

PacnioznaBath Temna BpameHust (IHIIMHADP, KOHYC, cdepa u map).

OOBsACHATH C1IOCOOBI MOTYYSHHUS TEJ BPALLCHHUS.

Knaccuduuposats B3auMHOE PacHoNOXKeHHE CPEepPhl U TNIOCKOCTH.

OmnepupoBarh MOHATUSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA,
IIaPOBO#i CJI0H, OCHOBAHHUE IIAPOBOT'O CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruuciate 00bEMBI U TUIOIIAAN TOBEPXHOCTEH TEJ BpAIlEHUs], TEOMETPUIECKHUX Tell C
pUMEHEHHEM (POPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B chpepy M OMUCAHHBIA OKOJIO
cdepsr; chepa, BliEcaHHasi B MHOTOTPAHHUK HITU TEJIO BPAIICHUS.

BbIUuciaTe COOTHOMICHUS MEXAY IUIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMK TIOJOOHBIX
TeJL

N300paxaTth m3ydaeMbie (UTYPBl OT PYKH U C MPUMEHEHHEM IPOCTHIX YEPTENKHBIX
WHCTPYMEHTOB.

BeIMoNHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CCUCHHSI TEJI BPALIICHHUSI.

W3BnekaTh,  MHTEPHPETHPOBATH W MpeoOpa3oBbIBaTh ~ HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OmnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEHCTBUSL CIIOKEHUS BEKTOPOB, BBIYATAHHS BEKTOPOB W YMHOXKCHUS
BEKTOpA HA YHCII0, OOBSACHATh, KAKUMH CBOMCTBAMH OHHU 00JIaJIAIO0T.

[IpuMeHsTh MpaBUIIO MapasuieTenunea.

OmnepupoBaTh MOHATUSMH: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXAY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUTAHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOPOB M TPOM3BEICHHE BEKTOpa HAa YHMCIO, Yrol MEXIy
BEKTOpaMH, CKAJSIPHOE MPOU3BEICHUE, PACKIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHNEM B JIEKAPTOBON CHCTEME KOOPMHAT.

[IpumensaTh TeomeTpuyeckue (akThl UIsI PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEIIOIArafoIIuX HECKOIBKO IIaroB PEIICHUs, €CIIM YCIOBHUS MPUMEHEHHS 3aJaHbl B IBHOU
dopme.

Pemrate mpocreiimmme reoMeTpuueckne 3ajJadd  HAa NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a.

Pemrate 3amaum Ha /J0OKa3aTeNbCTBO MATEMAaTHYECKUX OTHONICHWH M HaXOXICHHE
TEOMETPUUYECKUX BEJIMYMH MO 00pasliaM WM ITrOpUTMaM, MPUMEHSS M3BECTHBIE METOJbI
MIPY PEIICHUN CTaHIaPTHBIX MATEMAaTHICCKUX 3aJ1ad.

[IpuMeHsITh pOCTEiiIIre MPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHUKAITHOHHBIE
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKIX 3aj1ad.

[IpuBoaUTE TpUMEpPHl MATEeMATHUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE UM >KU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPUHN B HCKYCCTBE.

[TpuMeHsITh MONyuYeHHBIC 3HAHUS Ha MPAKTHKE: aHAJTN3UPOBATh pealbHbIe CUTYAllMH U
MPUMEHITh HM3YyYEHHBIC TIOHATHS B TPOIECCe TIOUCKA PEIICHUS MaTeMaTHYCCKU



cOpMyIHpPOBaHHOW MPOOJIEMBI, MOJIETUPOBATh pEalbHbIC CUTYAIIMH Ha S3bIKE T€OMETPHH,
HCCIIEI0BATh IOCTPOECHHBIE MOJEININ C MCIIOIb30BAHUEM T'€OMETPUYECKUX IOHATUH U TEOPEM,
ammapara anreOpbl; pemarh MPaKTHYECKUWEe 3aJadyd, CBSA3aHHBIE C HAXO0XKJICHHEM
TE€OMETPUYECKUX BEJINYMH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibH
ble pecypchl

Ne  HaummenoBanmue
n/ pa3aeyioB U TeM Bcer  Kontpoabn IIpakTnyeck
I nporpaMmMbl 0 ble padoThbI ue padoThbl

Bseneunue B
CTEPEOMETPHUIO

10

[Ipsimbie n
MIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpHOCTH
MPSAMBIX U
IIOCKOCTEM

12 1

[lepnieH TUKyISIPHO
3 CTb MPSAMBIX U 12
IUIOCKOCTEH

Vel MEXIY
4 MIPSIMBIMU U 10 1
IUIOCKOCTSIMU

5 MHororpaHHuKu 11 1

O0BEMBI
MHOTOTPaHHUKOB

[ToBTOpEHuUe:
7 CEUCHUS, 4 1
PaCCTOAHUA U YTJIBI

OBIIEE KOJIMYECTBO
YACOB 10 68 5 0
ITPOTPAMME

11 KITACC

HaumenoBanun KojnvecTBo 4acoB 3.]'IeKTpOHHbIe

! ( )
€ pa3aesioB u nudposbIe
n/ Bcer Konr bHBI IIpakTHyecku
TEM ce OHTpO. pa ec o0pa3oBaTe/bHBI

n abdoThI abdoThI
MPOrpaMMblI 0 e pabo e pabo e pecypchl

1 Tena BpameHns 12
2 OOBEMEI TeT 5 1

Bexrops! n
3 KOOPJIMHATHI B 10 1
MPOCTPAHCTBE

4 [ToBTOpEHME, 7 1




0000111cHNE,
cUCTEMAaTHU3aIA
s SHAHUN

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

Konrpouasbnsie IlpakTnueckue
padoThI padoThI

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE OHSATHS
CTEPEOMETPHUH: TOUKA, IpsimMas,
TUIOCKOCTB, MIPOCTPAHCTBO.
[TpaBumna n3obpaxkeHus Ha
PHUCYHKaX: U300pakeHUs
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTHs: IEepeceKaroIuecs
TUTOCKOCTH, MTEPECEKAIOIIHECs
npsiMasi ¥ TIOCKOCTh

[TonsaTHA: nepecekaromuecs
IJIOCKOCTH, NEPECEKAOIIUECS
IpsiMasi U MJI0OCKOCTh
3HAKOMCTBO C
MHOIOTpaHHUKaMH,
n300pa’keHNe MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha POEKIMOHHBIX
yepTekax

HauanbHble cBefieHus 0 KyOe u
MUPAMUIE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOT'OTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u
MUPAMUIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTI'OTPaHHUKOB

[TonsiTre 06 akcMOMaTHYECKOM
IIOCTPOECHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

ITousiTne 06 aKCMOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

10

ITousiTre 06 aKCMOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

[Nousatue 06 aKCHOMaTHUECKOM
MMOCTPOCHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U




CIICACTBHUA U3 HUX

11

12

B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:
IIEPECEKAIOIIMECH,
rapajuieJIbHbIE U
CKPEIIUBAIOIIUECS MPSIMbIE
[TapamienpsHOCTh NPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
rapajuieJbHbIe NPSIMbIE B
IIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSAMBIX

13

[TapayienpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamenbHOCT IPSIMOU U
IJIOCKOCTH

14

15

16

VYTIIBl ¢ COHANpaBICHHBIMU
CTOPOHaMU

Yron Mexay npsMbIMU B
IIPOCTPAHCTBE

VYros Mexay IpsMbIMU B
IIPOCTPAHCTBE

17

[TapamienbHOCTB IIOCKOCTEN:
napasuJiesibHble INIOCKOCTH

18

CaoiicTBa napamienbHbIX
IIJIOCKOCTEH

19

20

[Ipocretimue
MIPOCTPAHCTBEHHBIC (PUTYPHI HA
IJIOCKOCTH: TETpa’p, KyoO,
napasuiesenunesa

[Toctpoenue ceuenui

21

22

[Toctpoenue ceueHuit
KonTponbhas pabota no teme
"[Ipsimble M TUIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
IPSIMBIX U IIJIOCKOCTEN"

23

24

[lepneHMKyIAPHOCTD NPSIMOM U
IIJIOCKOCTH: TIEPIICHIUKYIIIPHBIE
IIPsIMBIE B IPOCTPAHCTBE
[IpsiMble mapainenbHble U
MEPIEHUKYIISIPHBIE K
IIJIOCKOCTH

25

[IpsiMble mapaiienbHele U
MEPIEHUKYISIPHBIE K
IIJIOCKOCTH

26

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U INIOCKOCTHU

27

[Ipu3Hak nepneHaANKyJIIpHOCTH
IIPSIMOM U INIOCKOCTHU




28

Teopema o npsamon
HEePIEHANKYJIIPHOH IIIOCKOCTH

29

30

31

32

Teopema o npsimoit
MEPIECHANKYISIPHOMN NIJIOCKOCTH
Teopema o npsimoit
MEPIECHANKYISIPHOMN NIJIOCKOCTH
[lepnenquKynsp U HAKIOHHBIE:
paccTossHuE OT TOYKHU 110
IIJIOCKOCTH, PaCCTOSIHUE OT
MPAMOM 10 INTIOCKOCTH
[lepnienuKynsip U HaAKJIOHHBIE:
paccTostHue OT TOYKHU J0
IIJIOCKOCTH, PaCCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

33

[lepneHauKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

34

35

36

37

[lepnenauKynsp U HAKIOHHBIE:
paccTosHuE OT TOYKHU 110
IIJIOCKOCTH, PaCCTOSIHUE OT
MPSAMOM 10 TNIOCKOCTH
Teopema o Tpéx
MEePICHANKYISIPax

Teopema o Tpéx
MEePIECHANKYISIpax

Teopema o Tpéx
MEePIEHIUKYISIpax

38

VYTIIBl B IPOCTPAHCTBE: YroJl
MEXIY NPSMOM U IIOCKOCTBIO

39

JIByrpaHHBIN yroJl, TMHEHHBII
yroJ IBYIPaHHOIO yIJia

40

41

42

43

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJ1 IBYTPaHHOTO yIiia
[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTHU ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN
[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEeHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

44

KonTponbHas padbota no remam
"[lepneHIMKYISIPHOCTD MPSIMBIX




U iockocteil" u "Yriasl MexIy
MPSAMBIMH U TIJIOCKOCTAMM"

45

[TonsiTHe MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHThI
MHOTOTpaHHUKA, BBIITYKJIbIC U
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEépTKa MHOTOTPaHHHKA

46

47

IIpu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NIPU3MBI;
IpsiMasi 1 HaKJIOHHas! [IPU3MBI;
O0KOBast ¥ NOJIHAsI TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
NapauIeJICIUIEN U €r0 CBOWCTBA

48

49

[Iupamuna: n-yrosubHas
IIApaMUJia, TPAaHU U OCHOBAHHE
UpaMuibl; O0OKOBas U MOJIHAS
MIOBEPXHOCTh TUPAMU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamuaa

[IpaBuiIbHBIE MHOIOIPaHHUKH:
IIOHATHE IIPABUIILHOTO
MHOI'OTpaHHMKA; IIPaBUIIbHAS
IpU3Ma u MpaBuiIbHast
NUpaMKIa; IPABUIIbHAS
TpeyroyibHas nupamuaa u
IIPAaBUJIbHBIN TETpasap; KyO

50

Hpe,[[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
AOJCKa’Ap U UKOCAdP.

51

CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO
TOYKH, IPSAMOH, TIJIOCKOCTH.
DneMeHThl CHMMETPUH B
nupamMuiax, napajieenuneaax,
ITPaBWJIbHBIX MHOTOTPaHHUKAX

52

53

54

Brranciaenune 31eMEHTOB
MHOTOTPaHHHUKOB: p&Opa,
JIMaroHaju, yribl

[Tnomane 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH MPSMOU
MPU3MBI, TUIOIAIb OCHOBAHUH,
TeopeMa 0 HOKOBOM
MMOBEPXHOCTHU MPSMOI TIPU3MBI
[Tnomaas 60KOBOM TOBEPXHOCTH
Y MOBEPXHOCTH MPABUILHON
MHUPaMU/JIbI, TEOpPEMa O TIJIOLIATU
OOKOBOI MOBEPXHOCTH




YCEYEHHOU MUPAMUIBI

KonrponsHas pabora o Teme

>3 "MHuororpaHHuku" !

56  Tloustue 00 00bEME 1

57  O06BEM NpU3MBI 1

58  O0BEM MpU3MBI 1

59  OO6BEM npu3MsbI 1

60  OOBEM UpaMuIbI 1

61  OOBEM mUpamMuabl 1

62  OO0BEM mupaMuIbI 1

63  OO0BEM UpaMuIbI 1

64 KounTponbhas pabora no teme 1
"O06BEMBI MHOTOT'PaHHUKOB"
[ToBTOpeHHE, 0000IIEHNE

65 cucTeMaTu3alus 3HaHuH. 1
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpEeHHE, 0000IIEHNE
cucTeMaTu3alus 3HaHH.
Beruncnenue paccrosiHum:

66  Mexnay AByMsl TOUKaMH, OT 1
TOYKH JIO MPSIMO#, OT TOYKH JI0
TJIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMHU

67  Hrorosas KoOHTpoibHas paboTa 1
[ToBTOpenue, 0600IICHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Beruucnenue yrios: Mexay

68  CKpeUmMBaIOUIMMUCS NPSMBIMH, 1
MEXy NPSAMOM U IIIIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEXTY TUTOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KounrpoJbnbie IIpakTruyeckue
padoThI padoThI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huwmmaapuyeckas
MMOBEPXHOCTh, 00pa3yroIue
HWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
HAJTUHIPUYECKON MTOBEPXHOCTH

Hunusap: ocCHOBaHUS U
O0KOBas MOBEPXHOCTb,
o0pa3yrolas 1 0Ch; IJIOIAb
OOKOBOI1 U MOJHOM
MTOBEPXHOCTHU

N3o06paxkenne nunuHapa Ha
mockocty. Pa3zséprka
umnHapa. CeueHus IMHIpa
(TII0CKOCTHI0, MapalIeIbHOM
WJIH TIEPIEHAUKYISIPHOM OCU
HUAITUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3ymolire KOHUIeCKOn
MIOBEPXHOCTH, OCh M BEPIIUHA
KOHUYECKOI MOBEPXHOCTHU

Konyc: ocHOBaHue u BepuInHa,
o0pa3ymolas 1 och; MIO0IAAb
OOKOBOW M MOJTHOM
MOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pa3syrolue 1 BbICOTa;
OCHOBaHHUsS U OOKOBas
MTOBEPXHOCTh

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (TIOCKOCTBIO,
MapasieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOASIILEN
4yepe3 BEpIINHY)

Cdepa u map: ueHTp, paauyc,
IUaMeTp; IUIoIalb
MIOBEPXHOCTHU Cepsl

10

B3aumMHoe pacnonoxenue
chepsl U MITOCKOCTH;
KacaTrebHasl IIIOCKOCTh K
cdepe; maomanb cheps
N306pakenue cgepsl, apa Ha
mockocT. CedeHus mapa




11

KomOuHnanws ten BpameHus u
MHOI'OIPDaHHUKOB

12

13

MHororpaHHuK, ONUCaHHbII
okolo chepsr; chepa,
BIHCAHHAs! B MHOTOTPAaHHUK
WJIM B TEJIO BPAIICHUS
ITonsatue 06 00BEME.
OcHOBHBIE CBOMiCTBa 00BEMOB
Ten

14
15

16

O0BEM nuIMHIpPa, KOHYCA
O06BEéM mapa u wiomaas cheps
ITomoOusbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXY TUTOINAISIMA
MMOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX TeJl

17

KonTponbHas padora no remam
"Tena Bpamenus" u "OO0beMbI

TCI

18

Bekrtop Ha mmockocty U B
MIPOCTPAHCTBE

19

CI10)KeHre U BEIUYUTAHUE
BEKTOPOB

20

YMHOXEHUE BCKTOpa HAa YHUCJIIO

21

22

Pasnosxenne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapannenenunena
Pemenue 3anay, cBA3aHHBIX C
MIPUMEHEHUEM TpaBUII
JEUCTBUN C BEKTOPAMHU

23

IIpsmoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B
KOOpAMHATax

24

25

26

27

Yron Mexay BEKTOpaMH.
CkansipHO€E IPOU3BEIEHUE
BEKTOPOB

Brruncnenue yrioB MexIy
MPSIMBIMU U TUIOCKOCTSIMU
KoopannatHo-BEKTOPHBIN
METOJI IPU PELIECHNUN
reOMEeTPUUYECKUX 3a7a4
KonrtponsHas pabora no teme
"BekTopsl 1 KOOPAMHATHI B
mpocTpaHcTae”

28

[ToBTOpenue, 0600mEeHNEe U
CUCTeMAaTH3aIHsI 3HAHHH.




OcHoBHBIE QUTYpPHI, PaAKTHI,
TEOpEMBI Kypca INITaHUMETPUH

29

30

31

32

[ToBTOpeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHUH.
OcHoBHBbIE GUTYPBI, (DAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUN
[ToBTOpEeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHUH.
3ajaun MIaHUMETPUU U
METOJIbI UX PEUICHUS
[ToBTOpeHue, 0600IIEHNE U
CHCTeMaTH3alus 3HaHUH.
3ajaun MIaHUMETPUHU U
METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUIA.
OcHoBHbIE QUTYpBI, PAKTHL,
TEOPEMBI Kypca CTepEOMETPUHI

33
34

HToroBasi KOHTpOJIbHASA padoTa

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHUH

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

Maremaruka: anredpa u Hadajga MaTeMaTHISCKOTO aHaiau3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacs JI.C., byry3os B.®., Kagomies C.b. u npyrue, AKIroHEepHOE 00IIeCTBO
«U3narensctBo «lIpocBemienue»

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

3uB b. I'. 'eometpus. Jlunakruyeckue marepuainsl. 10 kimace. bazoBbliit 1 mpodUIbHBIHI
YPOBHH.

3uB b. I'. 'eometpus. lunakrnyeckue marepuaisl. 11 kmace. bazoBsiit 1 mpoduIbHBIH
YPOBHH.

JIutBunenko B. H. I'eometpus. 'otoBumes k EI'D. 11 knace.

JlutBunenko B. H., baryruna O. A. I'eometpust. ['otoBumcs k EI'D. 10 knacc.

Caaksn C. M., byry3oB B. ®. U3yuyenue reomerpun B 10-11 kiaccax.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru



