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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, U TPAAUIMN POCCUIICKOro 00pa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00ycJIOBJI€HAa MNPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX Ppe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTUS OOydaromuxcs, GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W IPOUCXOKICHUH
reoMeTpUYECcKUX aOCTpaKLuii, COOTHOIIECHUH PEabHOIO U UJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOcTByeT (POPMHPOBAHUIO HAay4YHOTO MHUPOBO33PEHUS YYalllUXCs, a TaKXKe KauecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaKk Kak OOecleYrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCIMILIMH €CTeCTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYHaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUIaThb U OMNPOBEpPrarh T'MIIOTE3bl HENOCPEICTBEHHO
UCIOJIb3YIOTCSl TIPU PEIICHUH 33/Ja4 €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi YenoBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOIl
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANTBHO BaKHBIX KauyecTB, MOATOMY aKTyalbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKON
NEeSITETHHOCTH 110 MHOTHUM HAIIPaBJICHHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «['eoMeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUS U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUHM U
NeHCTBUH, CTIENM(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEIITHOTO TIPOIOJDKEHHS 00pa30BaHus O
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIINX 3HAYUTENbHBIX 3aTPYJHEHUH HA YPOBHE OCHOBHOIO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMBbIE IS
KU3HU B COBpEeMEHHOM oOmiecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3YYUTh TE€OMETPHIO
6osee r1yO0OKO, €Cli B JalbHEHIIEeM BOZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTrrkeHue 1eNI OCBOCHUS MPOTrPaMMBbl 00ECTIEUMBAETCS PEILICHHEM COOTBETCTBYIOIIMX
3amau. [IpuopureTHBIMU 3a1auaMu ocBoeHuUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTypel U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BOXHEHIINX MAaTEMAaTHYECKUX MOJENSIX, TO3BOJIAIOLIMX ONKMCHIBATh U U3y4aTh pa3HbIe
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEpTEXaxX, MOJEIAX M B PEaIbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (pUTyD;

e (opMuUpOBaHME YMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OopMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKa3aTelIbHbIE  PAcCyXJEHHMs B  XOJ€  pElIECHHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (PYHKIIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMEHHE
pacro3HaBaTh MMPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHU JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH WX Ha S3BIKE
reOMEeTpUM M  CO3/1aBaThb T'€OMETPUUYECKHUE MOJENH, IPUMEHITh OCBOEHHBIN
FEOMETPUUYECKUN ammapar JJid pelleHUusT MPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OTnMuuTENbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJle €ro U3y4yeHus 3a/ay, pellaeMblX Ha YPOBHE MWHTYUTHUBHOI'O TIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET HIPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHHIO ITpeIMETa.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JEATENBHOCTH. Pa3BuUTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM Yy YydallUXcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pEIICHUs 3a7ay Ha CO3/laHue MMPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO CONEPIKAHMUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpalieHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». PDOPMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COAEP)KaTeNIbHBIM JIMHUSAM, HO W MO TojaM oOydeHHs Ha YpPOBHE CpeIHEero oOIlero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHHE TIEOMETPUYECKUMH  TOHSTUSMM M  HaBbIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUIN 00yJaromumxcs,
pacumpsis ¥ yriayosnsis e€, o0pas3ysi IpOUHble MHOXKECTBEHHbBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IJIIOCKOCTEH:  MapajulebHble  IUIOCKOCTH;  CBOWMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimume npocTpanCcTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE MapaUIeJbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JMHENHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyisp ¥ HakJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOI'DAaHHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHy
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronapHas
nupampsia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M IOJHAs IOBEPXHOCTb MHPaMU[bL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHasl TPEyroibHasi MUpaMKia U IPaBUIBHBIA TeTpasrap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJeKa’Ap M ukocadap. CedeHus NpuU3MBl U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUH B IMpaMuax, napaieienurneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOMAASMHU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O00pasylolle UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. [{umuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 0Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konuueckasi mMOBEpXHOCTh, 00pa3yrolIMe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OChb; IUIONIAJb



OOKOBOW W TMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3yrollMe M BBHICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; riomanb chepsl.

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

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

[Tonsitue 00 oO0BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauielbHO MW TNEPHEHAMKYISPHO OCH), CEYEHHUsI KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7ayd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKalspHOE NpPOU3BEIACHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aay.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pe3yabTaThl OCBOEHHS IPOrpaMMbl y4eOHOro mpeamera «MaremaTHka
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMHM OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUMA, NPOILEAYpP TpPakIaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kJIaHCKOW MJICHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHﬁCKOﬁ MaTE€MaTuKH, HOEHHOCTHBIM OTHOHNICHHUEM K JOCTHXKCHHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOrOo Hapona; cHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

cTeTHYECKOE BOCIUTAHHE:

SCTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIuvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOTIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccun u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT GMaTH‘{eCKOfI HaHpaBﬂeHHOCTI/I.

IK0JI0rHYecKOe BOCIIUTAHUE:

Cq)OpMHpOBaHHOCTBIO BKOHOFquCKOﬁ KYJ'IBTypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOIIEH Cpe/bl, MIaHuPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHMMAaHUEM MaTeMaTUYECKON HayKu Kak chepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU IS0 paSBI/ITI/ISI OWBUIIHU3AIINH,
OBJIAZICHUEM S3BIKOM MATEMAaTUKM U MATEMAaTHUYECKOM KYJIbTYpOM KakK CpEICTBOM ITO3HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M  HCCIEAOBATENbCKYIO JIESITEIbHOCTD
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHLIMU — OUCMBUAMY,  VHUBEPCATbHbIMU — pe2yiamueHblMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATUAMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJIsi 0000IIeHUS
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpULaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOpEUHS B (DaKkTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX; TMpeAsiaraTh KPUTEPUU [JISi BBISABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUM (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBHIBOJIBL;

e BBIOMpaTh CcHocob pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMASAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIEICHHBIX
KPUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® JCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS;
dbopMyIHpOBaTh BOMPOCH, (PUKCUPYIOIIKE MPOTHBOpEUne, MpoldIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENBHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO HAOMIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pEe3yNIbTaTOB, BHIBOJIOB U 000OIICHHMIA;

® TIPOTHO3WPOBATH BO3MOXXHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPETIOTOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeDUIUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JJIs OTBETa HAa BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HHTEPIPETUPOBATH MHMOPMAIIMIO PA3IUYHBIX BUAOB U (HopM
MIPE/ICTABJICHHS;



2)

CTPYKTypUpOBaTh HH(GOpPMAIMIO, MPEACTaBIATH €€ B  Pa3NUYHBIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuvie kommynukamuenwvie oelicmeus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh IOSICHEHUS 110 XOY PEIICHU 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3a7add, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COIMOCTABJISITh CBOU CYXKIEHUS C CYXACHUSAMHM JIPYyrUX YYAaCTHUKOB JUAJIOra,
oOHapyKUBaTh Pa3INyue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyInpoBaTh
pa3HoIJIacusi, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/laui, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3ajady NpEe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOThHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboThl, pacupenensTb BHAbI padoT,
JIOTOBApUBATHCS, OOCYKJAaTh MpoLecC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JII0JIeH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
LITYPMb» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHSAM, CPOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENIbHOM pe(JeKkcuu Kak OCO3HaHMsI COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yibTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIECHUU 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJIEHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JIOCTMDKEHUSI WIIM HEIOCTUIKEHHUS pPe3yJlbTaToOB JEATENIbHOCTH, HAXOJUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC



OnepupoBaTh MOHITUSMH: TOYKA, TPSMAasi, MIIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHISCKHUX
3ajay.

OnepupoBaTh TOHATHSIMH: TAPAJUICTBHOCTh M TEPIEHAUKYISAPHOCTh TMPSMBIX H
MIJIOCKOCTEH.

KnaccudunmpoBaTs B3aUMHOE PaCIOIOKEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYTPaHHBIA Yroj, TpaHW JABYIPAHHOTO yriia, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBINA yroJl ABYTPAHHOTO YIJIa; TpaayCcHas Mepa JBYTPaHHOTO yTIia.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBITYKJIBIH MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIHLHBIA MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITUPaMUA; MPH3Ma, MPSIMOYTOIbHBIHI
napajuienienumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui Kiaccuukanum
(BBIMTYKJIBIE W HEBBIMYKIbIC MHOTOTPAHHWKHU; TPABUJIBHBIE MHOTOTPAHHUKH, TWPSIMbIE H
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHHUS CEUCHHIA, UCTIONIb3YSI METO/I CIICIIOB.

CtpouTh cedeHuss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATH (BBIHOCHBIC) TUIOCKHC
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH [0 O00pasmaM WiIn
QITOPUTMaM, TPUMEHSS HM3BECTHBIC AHAIUTHYECKUE METOIbI TPHU PEIICHUU CTaHIapTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUYMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO
IPSIMO#, OT TOYKH JI0 IUIOCKOCTH, MEXKIy CKPEIIUBAIOIIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HAXOXICHHEC TEOMETPUYECKUX BEIMYMH TI0 O00paslaMm Wi
QITOPUTMaM, TPUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEHICHUU CTaHIapTHBIX
MaTEeMATHYECKUX 3314 HAa BBIYHUCICHHE YIJIOB MEXTY CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXKITY
IPSIMO U TUIOCKOCTBIO0, MEXK]TY IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeraucnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, TUPAMHUIA) C
npuMeHeHneM (GOpMyI; BBIUKCISATH COOTHOIIEGHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TNOHITUSIMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTH
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
TeOMETPHUECKHUX (QUTYpPAX, TPEJACTABIICHHYIO HAa YepTekaxX U PUCYHKAX.

[IpumensTb reoMerpuueckue (akThl AN PEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MPEJITOJIATAOIINX HECKOJIBKO IIIarOB PEHICHUS, €CJIM YCIOBHS TPUMEHEHUsS 3a/IaHbl B SIBHOU
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBOIUTE, TIpPUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIIEHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJydeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEATbHBIC CHTYAIlUH U
NPUMEHSTh HM3YyUYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHUs MaTeMaTHYeCKU
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh TMOCTPOEHHBIE MOJENTU C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
amnmapara aJreOpsl; peniath MpakTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I'€OMETPHUCCKHUX
BEJIMYKH.

11 KUIIACC



OnepupoBaTh MOHSATUSIMU: UUAJTMHIpUYECKas MMOBEPXHOCTb, oOpazyromue
LWIMHIPUYECKON TTOBEPXHOCTH; IIMIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoliue KOHUUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccudunupoBaTs B3auMHOE pacrojioKeHue cepbl U MIOCKOCTH.

OrniepupoBaTh MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa, BHICOTA CETMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUICCKUX TNl C
npUMEeHEeHHEM (HOpMYIL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B c(hepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIlICHUS.

BBIYHCIATE COOTHOIICHUS MEXKIY IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
TeJ.

N300paxarh u3ydaemble (UTYPHl OT PYKH M C MPUMEHEHHEM IPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BrImonHATE (BEIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPaI[CHHUS.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BbINIONHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/af0T.

[IpuMeHATh npaBUIIO NapauiesIeUIeNa.

OrnepupoBaTh MOHATHUSAMU: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIYy BEKTOPAMH, CKaJIsPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxonutb cymMmmy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YMCIIO, YTOJl MEXAY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP O JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumensaty reomeTpuueckue (akThl [JII PEIICHHS CTEPEOMETPUYECKUX  3ajad,
MpEANoaralolMX HECKOJIbKO IIaroB PEIICHUs, €CIM YCIOBHUS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

Pemate nmpocreiiline reoMeTpuiecKue 3aJaul Ha IPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MAaTEMAaTMYECKUX OTHOILUEHUH M HaXOXKICHUE
TEOMETPUUYECKUX BEJTUYHMH MO0 00pas3laM WM aIrOpuTMaMm, MPUMEHSST U3BECTHBIE METO/BI MPU
PELICHNH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHsATh TpoCTEIIe MPOrPaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI MPU PEHIEHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoauTh TIPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE H KHU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh TIONIy4eHHBIC 3HAHHS Ha TPAKTUKE: aHAJIM3UPOBATH PEAbHBIE CUTYaIlUd M
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUs  MaTeMaTH4eCKU
chopMyIMpOBaHHON MPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHUEM T'€OMETPUUYECKHUX IMOHATUM U TEOpEM,
ammapara ajreOpbl; penaTh IPaKTUIECKUE 3a/1a9d, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKHIX
BEJIUYMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 Beenenue B ctepeoMeTputo 10
9 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)lmnympHOCTL MPSIMBIX U 12
IJIOCKOCTEHN
4 VYrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHoOrorpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMs], pACCTOSIHUS U YTIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI pa6oThI pecypesI
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001EeHNE, 7 1
cHCTEMaTH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos
Ne n/m Tema ypoka
Bcero  KoHTpoJsbHbIe
padoThI

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPSAMAast, INIOCKOCTh, IPOCTPAHCTBO.

1 [TpaBuiia u306paxeHust Ha pUCYHKax: U300pakeHUs MII0CKOCTEH, MapaiiebHbIX 1
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

2 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIIUECS ITPsiMasi U MJIOCKOCTh 1

3 [TonsTus: nepecekarommecs MIOCKOCTH, MEPECEKAIOIINECS MPAMAasi U INIOCKOCTh 1

4 3HAKOMCTBO C MHOTOIpaHHUKAMHU, U300pakeHe MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha 1
MIPOCKIIMOHHBIX YEPTEIKAX

5 HavanbHble cBenieHus o Kyoe U nupamue, ux pasBEpTku u Mmoaenu. CeueHus 1
MHOTOTPaHHUKOB

5 HauanwHbie cBeeHNs 0 KyOe U mupaMuie, ux pa3BEPTku U Mojaeau. CedeHus 1
MHOTOT'PAaHHUKOB

7 [TonsiTHE 006 aKCOMaTUYECKOM TOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU 1
U CJIEJICTBHS U3 HUX

8 [TonsiTHE 006 AKCHOMATHUYECKOM MTOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUHU 1
U CJICJICTBHS U3 HUX

9 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH 1
Y CJICJICTBHS M3 HUX

10 [TonsiTre 06 akCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH 1
U CJIEJICTBHS U3 HUX

11 B3aumHoe pacnonoxeHnue NpsMbIX B IPOCTPAHCTBE: IEPECEKAOINECs, 1
napajuleJIbHbIe U CKPEIMBAOIINECs PSIMbIE

12 [TapanmnenbHOCTb MPSAMBIX U HJ‘IOCK(?.CTeI‘/'I B [IPOCTPAHCTBE: MapauIeIbHbIE MPSIMBIE B 1
MIPOCTPAHCTBE; MAPAIUIETFHOCTD TPEX MPSIMBIX

13 [TapannensHOCTh MPSAMBIX U TIOCKOCTEN B TpocTpaHcTBe: [lapamiensHOCTh NpsSMoii 1 1
MJIOCKOCTH

14 VYTIIBl ¢ COHAMPaBJICHHBIMUA CTOPOHAMHU 1




15 Y1053 MeXIy TPSIMBIMH B IPOCTPAHCTBE 1

16 Y103 MeX Iy TPSIMBIMH B IPOCTPAHCTBE 1

17 [TapanenbHOCTh IIOCKOCTEN: apasliesIbHble IIOCKOCTH 1

18 CBoiicTBa apalICIbHBIX TIIOCKOCTEH 1

19 [Tpocreiimue npocTpaHCTBEHHbIE (PUTYPBI HA IUIOCKOCTU: TETPAdP, KYO, 1
napaiesenume;|

20 ITocTpoenue ceueHuit 1

21 ITocTpoenue ceueHuit 1

99 Konrponsnas padora no reme "[IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE. 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

23 [eprieHAUKYIAPHOCTH MPSAMOH H MIIOCKOCTU: IEPIEHIUKYIISPHBIEC IPSIMBIC B 1
IPOCTPAHCTBE

24 [TpsiMble napaiesbHble U NEePHIeHIUKYIISPHbIE K INIOCKOCTH 1

25 [TpsiMble napanienbHble U NePHeHIUKYISPHbIE K TUIOCKOCTH 1

26 [Ipu3Hak nepneHMKyISIPHOCTH MPSIMON U TUNIOCKOCTH 1

27 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU M INIOCKOCTH 1

28 Teopema o0 TpsIMOIA IEPIICHANKYIISIPHOH TIIOCKOCTH 1

29 Teopema o0 TpsIMOIA IEPIICHANKYIISIPHOH IJIOCKOCTH 1

30 Teopema o0 TpsMOIi IEPIIEHANKYIISIPHOH IJIOCKOCTH 1

31 [eprieHAUKYIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE OT 1
pSIMOM 10 TJIOCKOCTH

30 [leprieHAUKYISAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT 1
pSIMOM 10 TJIOCKOCTH

23 [leprienAUKYNIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IMJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM 10 TIJIOCKOCTH

34 [eprieHIUKYIISAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT 1
pSIMOM 10 TJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U INIOCKOCTBIO 1

36 JIByrpaHHbIi yroJj, JUHEHHBIN yroj ABYIPaHHOIO yria 1

37 JIByrpaHHBIN yroJI, TMHEHHBIN YroJl ABYTPAaHHOTO yIia 1




38 [leprieHIUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH 1

39 [leprieHIUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX IJIOCKOCTEH 1

40 [leprieHIUKYIAPHOCTD MIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH IBYX IJIOCKOCTEH 1

41 Teopema o TpEX mepHeHIUKYISIPax 1

42 Teopema o TpEX MEepPHEHANKYIIIPAX 1

43 Teopema o TpEX mepreHANKYIIPAX 1

44 'I'COHTpOJILHaﬂ pabota o Temam "[lepreHANKYIAPHOCTH MPSAMBIX U TUIOCKOCTEH" 1 1

VYTIbl MEKIY IPSIMBIMU U TNIOCKOCTSAMH"

45 [TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIC S/IEMEHTBI MHOTOTPAHHIKA, BBITYKIbIE 1 1
HEBBIITYKIIBIC MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA

46 [Tpu3ma: N-yroybHAas MpU3Ma; TPaHU ¥ OCHOBAHHUS IPU3MEI; IPsSMasi U HAKJIOHHAs 1
MPU3MBbIL; OOKOBasI U MOJIHASL TOBEPXHOCTh MTPU3MBI

47 [Tapannenenunen, TpsIMOYTOJIbHBIN MapajieNenurne]] 1 ero CBONCTBa 1

48 [Tupamuna: N-yronpHas Nupamuia, TpaHu U OCHOBAHHE THPAMHU/IBI, OokoBas u 1
MOJTHAS TIOBEPXHOCTH MUPAMUJIBI; TPABIIIbHAS U YCEUEHHAS THPAMHEJIA
[TpaBuIIbHBIE MHOTOTPAHHUKHU: TTOHSATHE MPABUILHOIO MHOTOTPAHHUKA; TPAaBUIIbHAS

49 npu3Ma ¥ MpaBUIIbHAS MMPAMHKJIA; TPABIIIbHAS TPEYTOJIbHAS TPaMUIa U 1
MIPAaBUIIBHBIN TeTpadip; KyO

50 [IpencraBienue o NpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdP, JOJAEKAdAP U UKOCAIP. 1
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSMOM, TUIOCKOCTH.

ol DneMEeHThl CUMMETPUH B TUpaMuax, napajuiesenuneiax, paBuIbHbIX 1
MHOTOTPaHHHKAX

52 Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AUArOHAIH, YTIIbI 1

53 [Tnomaapr OOKOBOI MOBEPXHOCTH U MOTHON MOBEPXHOCTH MPSMOM MPU3MBI, IIJI0MIAb 1
OCHOBaHHH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU MPU3MBI

54 [Tnomaar 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABWIIBHON MHPaMUIBI, TEOPEMA O 1
IO OOKOBOH MTOBEPXHOCTH YCCUEHHOM ITHUPAMUIBI

55 KonTponbhas pabota no teme "MHororpanHuku" 1

56 [Tonsitre 06 06bEME 1

57 O0BEM TUpaMu bl 1

58 O0BEM TUpamMuabI 1




59 O0BEM TUpamMu bl 1
60 O0BEM TUpaMu bl 1
61 O0BEM TIPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TIPU3MBI 1
64 KontponsHast padora o Teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, 0600MIeHNe cucTeMaru3anus 3HaHui. [locTpoeHne cevueHuii B 1
MHOTOTPaHHHKE
[ToBTOpenue, 0000IIeHNE CUCTeMATH3aIMs 3HAHUH. BbIunciieHne pacCTOSHHUIA:
66 MEXy IBYMSI TOYKaMH, OT TOYKH JIO0 TIPSIMOM, OT TOYKH JIO TUTOCKOCTH, MEXKTY 1
CKPEIIMBAOIIUMUCS MPSMBIMH
67 Hrorosast kKoHTpoIbHAs paboTa 1
[ToBTOpenue, 0000IIeHNE CUCTEMATH3AIUs 3HAHUH. BhIunciieHne yrioB: Mexy
68 CKPEIIUBAOIIUMHUCS TIPSIMBIMHU, MEXKTY MTPSMON U TUIOCKOCTBIO, IBYTPAaHHBIX YTIIOB, 1
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoJgnuyecTBo 4acoB
Bcero

KonTpoJsbHbie padoTsl

Coepa u map: HeHTp, paanyc, JUaMeTp; II0maab
MOBEPXHOCTHU Cephl

B3anmHoe pacnosnoxeHue cepsl U INI0OCKOCTH;
KacaTtesibHasl INIOCKOCTh K cdepe; romans chepsl

N3o0paxxeHue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

I_[I/IJ'II/IHI[pI/I‘leCKaH IOBCPXHOCTD, 06pa3y101une
HHHHHIIpH‘ICCKOﬁ MMOBEPXHOCTHU, OCb
HHJ’IPIHI[pPI‘ICCKOfI IMOBCPXHOCTHU

[{wmHAp: OCHOBaHUS U OOKOBAs IOBEPXHOCTD,
00pa3syromas 1 OCh; TJI0MIAs OOKOBOM U IMOJTHOM
MOBEPXHOCTHU

N300pakeHne uIMHApA Ha TIIOCKOCTH. Pa3BépTka
munHapa. CeueHus NUIMHAPA (TIOCKOCTHIO,
napauIeIbHON WU MEPIEHANKYIISIPHON OCH
LWIMH]IpA)

Konnueckas moBepxHOCTh, 00pasyroiye
KOHHMYECKOU MTOBEPXHOCTHU, OCh U BEPILINHA
KOHHYECKOW MTOBEPXHOCTHU

Konyc: ocHOBaHMe 1 BepminHa, 00pa3yromas 1 0Ch;
Ionia (b 00OKOBOW M MOJHOM MOBEPXHOCTH

VYceu€HHbII KOHYC: 00pa3yrolne U BhICOTA,
OCHOBaHMA U OOKOBast MOBEPXHOCTh

10

N300pakenne koHyca Ha MIOCKOCTH. Pa3BépTKa
koHyca. CedeHns KOHyca (IUIOCKOCTHIO,
napauIeTbHON OCHOBAHUIO, U TUIOCKOCTHIO,
MIPOXOJISIICH uepe3 BEPIINHY)

11

Komb6unanust Ten BpalieHusi ¥ MHOTOTpaHHUKOB




MHororpaHHHK, OUCaHHBIN 0K0JI0 chepsl; chepa,

12 BIIMCAHHAS! B MHOTOTPAHHUK HUJTU B TEJIO BPAIICHUS 1

13 [TonsiTie 06 00bpéMe. OCHOBHBIE CBOMCTBA 00BEMOB 1
TN

14 O0BEM IUIMHPA, KOHYCA 1

15 O0BEM 1rapa u wiomaas chepsl 1
[Tono6urie Tena B mpoctpancTBe. COOTHOLICHUS

16 MEXY IJIOMIAISIMUA TOBEPXHOCTEH, 00bEMaMu 1
MONOOHBIX TEN

17 'I'COHTpOJILHaﬂ pabota o Temam "Tena Bpamenus" u 1

O6bemsb! Ten"

18 BekTop Ha IIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CiiokeHue ¥ BbIUNTaHUE BEKTOPOB 1

20 YMHOXkEHHE BEKTOpa Ha YHUCIIO 1

21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM 1
BekTopam. [IpaBwmito mapamenenunena

29 Pemenue 327124, CBA3AHHBIX C NPHMEHCHEM 1
MPaBUII ACUCTBUIA C BEKTOpaMU
[IpssmoyropHas cucTeMa KOOpAWHAT B

23 npoctpancTBe. Koopaunarsl Bektopa. [Ipocreiimue 1
3a/1a4M B KOOPMHATAX

24 Yron mexay Bekropamu. CKaIsipHOE TPOU3BEICHUE 1
BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsSMbIMU U 1
TUTOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEILIEHNUN 1
TeOMETPHUECKUX 3a7a4

27 KonTtponbHas padora o TCM?' "BekTopsl n 1
KOOPJMHATHI B IPOCTPAHCTBE

28 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 1

3HaHuil. OCHOBHBIC (DUTYPBHI, GAKTHI, TECOPEMBI




Kypca IJIaHUMETPUU

[ToBTOpEHME, 000OIIEHUE U CUCTEMATHU3AIIHS

29 3HaHuil. OCHOBHBIE (DUTYPBI, (HAKThI, TEOPEMBI 1
Kypca INIaHUMETPUH
[ToBTOpeHue, 0000IIEHNE U CHCTEMATH3ALUS

30 3HaHUH. 3a/1a4M TUIAHUMETPUH U METOJIbI UX 1
peuieHus
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALUS

31 3HAHUH. 3a/1a4M TUIAHUMETPUU U METOBI UX 1
peuIeHus
[ToBTOpEeHue, 0000IICHNE U CHCTEMATH3aLUS

32 3Hanuil. OCHOBHBIE (DUTYPBI, (HAaKThI, TEOPEMBI 1
Kypca CTepeoMeTpUuu

33 Hrorosas koHTpoOJIbHAS paboTa 1

34 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATU3ALHS 1
3HaHHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJAUYECKOE OBECIIEYEHUE

OBPA30OBATEJIbBHOI'O TPOLHECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
» MaremaTuka: anreOpa ¥ Hayaja MaTeMaTH4eCKOro aHainu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunoHepHoe
obmectBo «M3narenbcTBo «IIpocBenieHne)

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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