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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS IJIsi O0YHaIOLINXCS
10 —11 xmaccoB pazpabotana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEeIbABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U TPAIAHUIMI POCCHIICKOT0 00pa30BaHUA.
Peanmuzanus  mporpaMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETEHIMSIMH,
COCTaBJISIIOLIMMHU OCHOBY JJISi CaMOPa3BUTHsSI M HEMPEPBIBHOTO 00pa3oBaHUSs, IEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YYaOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTUS O0yYaromuxcs, GOpMHUPOBAHUS
(YHKLIMOHAJIBHONH MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABIECHUN O CYLIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLuii, COOTHOLICHUH PEabHOIO U UEAIbHOI0, XapakTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHHW U IIPOLIECCOB PEAIBHOIO MMPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIIEHHSI, HEOOXOAUMBIX JUIs QAN TallMi B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTcss OAHMM K3 0a30BBIX TNPEIMETOB HA YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUPYyEMOEe MPHU H3YyYEHUM OOYyYaroIMMHCS HOHATUHHBIX
OCHOB T'€OMETPUM M IOCTPOCHUM LIETOYKU JIOTMUECKUX YTBEPXKJIECHUH B XOJ€ pELICHUS
reOMETPUYECKUX 3a/a4, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIeHUU 33Ja4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTH M3 Kypca
hu3MKH.

YMeHue OpHUeHTUPOBAaThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTelnbHOCTH 4denoBeka. OpHeHTalusl yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOIO TO3HAHMS M aKTUBHOTO MpeoOpa3oBaHMs  AECHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 0ObEAUHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyecTB, IMO3TOMY aKTyalbHa
3aa4a pOpPMHUPOBaHUS y 00YYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JeSITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 0011e00pa3oBaTeIbHOE U OONIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 0OecreueHHe
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUECKUX T'€OMETPHUECKUX 3HAHUHA U
JeicTBU, crienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHHUST 00pa3oBaHUs IO
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[IporpaMmma mo reomeTrpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyJAHEHHH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(UKON T€OMETPUM U HEOOXOIUMbIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
6osee ri1yOo0OKO, €Clii B JallbHEHIIeM BOZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poeCCHOHAIBHON TS TEIHHOCTH.



JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3amau. [IpuopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPaHHUKAX M TejlaX BpALIEHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIIMX ONMUCHIBATE U U3yYaTh pa3Hble
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha YepTeXax, MOJCIAX U B PEAJbHOM MHUDE
MHOTI'OI'paHHHMKH U TeJla BpallleHHs;

e OBJIQJICHHE METOJaMHU pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpAIlEHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXkJIE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH  OOydarommxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUIN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QPYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh POSIBICHUS F€OMETPUUECKUX MOHATUHN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaJbHbIX JKU3HEHHBIX CUTYAlMsIX M IPU U3YYEHUM IPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpPOBATH MX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, IPUMEHSITh OCBOEHHBIN
FEOMETPUUYECKUH ammapar g pellieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IOJY4YE€HHbIE Pe3yJIbTaThl.

OTnMuuTEeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJle €ro u3yuyeHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeaenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 U IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHPYET NIPOTEKAHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY U3yUEHHIO IPEMETA.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKON
JNEATENBHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUM y ydallUXcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET PEIlIeHUs 3a/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CozlaHue o0paza MPOBOJUTCS C
OMOpOi Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKAHNU.

OcHoBHBIE cojepxaTenbHble JuUHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHukn», «lIpsMble U MJIOCKOCTH B MPOCTPaHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHKE JTOTHUECKUX YMEHUN paclpeaensieTcsi He TOIbKO
[0 COJAEp)KaTeNIbHBIM JUHHUSM, HO M MO TrojaM oOydeHHs Ha YpOBHE CpeJHero oOIero
o0OpazoBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHHS
paboueil mporpamMmebl, pacrpeieaEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHUE TEOMETPUYECKHMMHM  TOHATUSAMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJIEHMEM INPUHIMIIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEICTaBICHUH 00yJaromumxcs,
pacumpsis ¥ yriayosnsis e€, o0pas3ysi IpOYHble MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun otBoauTcs 2 yaca B HeAenmo B 10 kiacce u 1 yac B Hegenmo B 11
KJIacce, Bcero 3a JiBa roga o0ydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
cKpemuBamomyecss npsamsle. llapamnensHOCT NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
NapajuleJIbHbIe IPSAMBbIE B IIPOCTPAHCTBE; IMApaJLIENBHOCTh TPEX MPSIMBIX; IApauIeIbHOCTb
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy NpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IVIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpancTBeHHbIE (PUTYPBHI HA MIIOCKOCTH: TETPadIp,
KyO, napajuienenumes; NoCTpoeHNe CeYeHu.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauleIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOopeMa O IMpsIMOM NEPIEeHIUKYISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKIHs (GUIrypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: n-yroiapHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAst M MOJIHAsl IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYroJIbHBIN Napajuiesienunes U ero cpoiictsa. [Iupamupa: n-yronapHas
nupamp/ia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJBI;
IpaBWIbHAasg M Yyceu€HHas MNHpaMuAa. OJEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’ap M ukocadap. CedeHHs HOpU3MBl U
MUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIIOCKOCTH.
DneMeHTbl CUMMETPUH B UpaMuax, napaieienurneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, quaroHaiu, yrisl. [linomans 60xoBoi
MIOBEPXHOCTH M IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW nupamujbl. [Tonstue o6 oObéEMe.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXIY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O00pasylolle UWIMHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHOoCcTU. [{umuHap: ocHOBaHMs U OOKOBasi MOBEPXHOCTh, 0Opasyromas u
OCh; TUTOIIAh OOKOBOW U TTOJTHOW TTOBEPXHOCTH.

Konudeckasi mMoOBEpXHOCTh, 00pa3yrolIMe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIUHA
KOHUYECKOW TOBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pasyrolias U OCh; IUIOMIAAb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BHICOTa; OCHOBAHUS
OOKOBAast TOBEPXHOCTH.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00pakenue e BpalieHus: Ha II0cKocT. Pa3BEépTka LUIUHIpa U KOHYCA.

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

[Tonsitue 00 oOBEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mmHapa, koHyca. O0BEM
nrapa ¥ 1iomasib cepsl.

[Tono6uble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauielbHO MW NEPHEHAMKYJISIPHO OCH), CEYEHHUsT KOHyca
(mapaienbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa MO TpEM HEKOMILIAaHapHbIM BekTopaM. IIpaBuio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B InpocTtpaHcTtBe. KoopaumnHarsl Bekropa. IIpocreimue
3a7ayd B KOOpAMHATax. YTroa Mexay BekTopamMu. CKalspHOE IpPOU3BEICHHE BEKTOPOB.
Boluncnenue yrioB Mexay NpsIMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU
PELICHUU T€OMETPUUECKUX 3aad.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMH OOydYarolerocs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, TPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C MX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kIaHCKOW MJICHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOHIHeMy pOCCHfICKOfI MaTE€MaTuKH, LOEHHOCTHBIM OTHOIICHUEM K JOCTHUXKCHHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTYIKEHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; chHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIyIIEro.

cTeTHUYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKJIHOYass  O3CTETUKY  MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIuvyHbIX BUOB UCKYCCTBA.

dusznyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHsSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pPOBOTO U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam npodeccroHaTbHON NIeITebHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
€caM000pa30BaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pGHICHI/II/I HpaKTquCKHX 3a1a4d MaT eMaTHHGCKOﬁ HaHpaBHeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

Cq)OpMHpOBaHHOCTBIO BKOHOFHHGCKOﬁ Kan)TypI)I, IIOHUMAHUECM BJIMAHUSA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
m100aMbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN UIS pelIeHHs 3a7ad B 00JIaCTH OKPY’KaIoIIEeH Cpe/bl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJISI OKPY>KAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUEM MAaTeMaTUYeCKON HayKu Kak cepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTHU IS paSBI/ITI/ISI OUBUIN3AIINH,
OBJIQJICHUEM S3BIKOM MATEMAaTUKM W MAaTEMAaTHUYECKOM KYJIbTYpOM KaK CpEICTBOM IIO3HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBJISATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTD
WHAUBUAYAJILHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtukay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMEbHbIMU  Oeliceusimi,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OlCMEUAMY, — YHUBEPCATbHbIMU — pe2yAsamUGHbLMU
oeucmeusmu.

1) Ynusepcanvnvie nosnasamensusie oeticmeus, obecneuusarom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayuet).

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TMOHATUAMU; (HOPMYIUPOBATH ONPEACICHUSI TOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK Kilaccu(UKaIMK, OCHOBAHUS JIsi 00001eHNs
Y CpaBHEHUS, KPUTEPUU TPOBOJIMMOIO aHAJIU3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABISTH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTelbCTBA MaTEMAaTUUYECKUX YTBEPKICHUM (TpsSMbIe
U OT TPOTHUBHOIO), BBICTPAUBATh APrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOAAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eHCTBUA:

® WCIOJIb30BaTh  BOMPOCHI  KaK  HMCCJIENOBATENbCKUH  MHCTPYMEHT  IIO3HAHWS;
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YyCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH TUIOTE3y, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHE;

® TPOBOJUTH CaMOCTOSATEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro oO0BEeKTa, SIBJICHUS, IMpoIllecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIONOKCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeUIUTH MHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX NIJIi OTBETAa Ha BOMPOC U
TSl peIIeHUs 3a1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMaTU3UPOBATh U HUHTEPIPETUPOBATH WH(GOPMAIIUIO PA3TUYHBIX BUIOB U (HopM
MIPE/ICTABJICHHS;



CTPYKTYpUPOBaTh HH(OpMAIMIO, TMpPEenCTaBIATh €€ B  Pa3lIMYHbIX (opmax,
WJUTFOCTPUPOBATH TPaPUIECKH;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUAM.

2) Vuusepcanvhvie KOMMYHUKAGMUBHbBIE OelicCmeus, 00ecneyusarom cHopmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHNUs 3a1a4id, KOMMEHTUPOBATh
IIOJIYYCHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHsI 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYX/1aeMOW TeMbl, IPOOIIEMBI,
pelaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJIICHHbIE HAa IIOUCK PELICHUS;
COIMOCTABJISITh CBOU CYXKIEHUS C CYXKACHHUAMHU JpPYIMX YYacTHHUKOB JMAaJIOra,
0oOHapyKUBaTh Pa3INyue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHHUS;

IIPEJCTABIISTh PE3YJIbTAThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a4ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHAHONH W WHIMBUAYAJIBHOW pabOTHI
OpU pelIeHWH Y4YeOHbIX 3aJay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHIbl PadoT,
JIOTOBApUBATHCS, OOCYXJaTh IMPOIECC W pe3ysibTar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CYKaeHHsI, 0OMEH MHEHHI, «MO3TOBbIC
IITYpPMBI» W WHBIE); BBINOJIHATH CBOI YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YICHaMHU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOET0 BKJIaa B O0IIMHA
MPOIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Ynusepcanvnuie pecynamuenuie delicmsus, obecneyusaiom @opmupoeaHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh COCO0 peleHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMaLUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU IIO3HABATEIbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, HX pe3ylbTaToB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEccCa M pe3yibpTaTa PELIEHUS MaTeMaTH4eCKON
3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbH IPH PELIEHUM 33aJa4l, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIINOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yJibTaTa LEIM U YCJIOBUSAM, OOBACHATH NPHUYMHBI
JOCTMDKEHUSI WIJIM HEIOCTMIKEHHUS PE3ylIbTaTOB JIEATENbHOCTH, HAaXOAWUTH OIIUOKY,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

10 KJIACC



OnepupoBaTh MOHIATUSMH: TOYKA, TPSMAsi, IIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX MPU PEIICHUN T€OMETPHUICCKHUX
3ajay.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh M TEPIEHIAWKYISIPHOCTh MPSMBIX U
MIJIOCKOCTEH.

KnaccuduimpoBats B3aUMHOE PacOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYIPAaHHBIA yroj, TpaHU JBYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajyCcHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHITUSIMH: MHOTOTPAHHHUK, BBITYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSMOYTOIbHBIN
napajuienienumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHWs Ui Kiaccuukanum
(BBIMTYKJIBIE W HEBBIMYKIbBIC MHOTOTPAHHWKH; TPABUJIBHBIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUIIBI TIOCTPOCHUS CCUCHHIA, UCIIONIb3YSI METOI CIIC/IOB.

CtpouTh cedeHUss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATEH (BBIHOCHBIC) TUIOCKHC
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WiIn
QITOPUTMaM, MPHUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEIICHUU CTaHAapPTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUYMCIICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO
IPSIMO#A, OT TOYKH JI0 IUIOCKOCTH, MEXKTy CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WiIn
QITOPUTMaM, MPHUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEIICHUU CTaHAaPTHBIX
MaTEeMATHYECKUX 3a/1a4 Ha BBIYHCICHHUE YIJIOB MEXAY CKPEUIUBAIOIIUMUCS MPSIMBIMH, MEKIY
NPSIMOM U TUIOCKOCTBIO, MEXK]TY TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boeraucnsate 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPU3Ma, MHpaMua) ¢
npuMeHeHneM (GOpMyI; BBIUUCISATH COOTHOIIGHUS MEXIy IUIOMIAASMHU TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh W TIUIOCKOCTH
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUSCKHUX (PUTYpPAX, MPEJCTABICHHYIO HAa YepTekKaxX U PUCYHKAX.

[TpumensTb reoMmerpuueckue (akThl NS PEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MIPEITOJIATAFOIINX HECKOJIBKO IIIarOB PENICHUS, €CIIM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOH
dopme.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKIX 3a/1a4.

[TpuBOIUTE, TIpUMEpPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H JKU3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHAJTU3HPOBATh PEabHBIC CHTYAIlMH U
OPUMEHSTh HM3YUYEHHBIE TIOHATHUS B  TMPOLECCE TOWCKAa pEHICHHs MaTeMaTHYeCKd
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh TMOCTPOSHHBIE MOJENU C WCIOJIB30BAHUEM T'€OMETPUUYECKUX TOHSITHH U TEOpeM,
amnmapara aJreOpsl; penraTth MPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC ¢ HAX0XJICHUEM Te€OMETPHUICCKIX
BEJIMYMH.

11 KUIIACC



OnepupoBatb MOHSTUSAMH: LWIMHpUYECKAs IIOBEPXHOCTb, oOpazytomiue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

PacniozHaBath Tena BpaleHus (LUIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

Knaccugunuposars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOMl CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIAPOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOSI, BBICOTA HIAPOBOTO CJI0s; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUs, TEOMETPUUIECKUX TN C
IpUMEHEHHEM (POpPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPaHHMK, BIIMCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BpPaIEHUs.

BbIuucnaTh COOTHOIIGHHUST MEXKIY IUIOMIAISIMH MOBEPXHOCTEH M 00BEMaMU MOAOOHBIX
Tel.

N3obpaxkats u3ydaemble (GUTYpbl OT PYKH M C TIPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInoniHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHMS TEJl BPALICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPEOOPa30BHIBATh WH()OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pPUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOIHATE NEHCTBUSA CIIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMHU CBOMCTBAMM OHM 00J1a1al0T.

[TpyuMeHATH NpaBUIIO NapajuIeIeuIea.

OnepupoBaTh MOHATUSMHU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOpaMH, CKaJIIpHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HAa YKMCIIO, YTOJ MEXKIY BEKTOpaMH,
CKaJIIpHOE MPOU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJAUHAT.

[IpumensaTs reomerpuueckue (akThl I pEIIEHUS CTEPEOMETPUYECKHX 3ajad,
IIPEIIOJIAratoIiuX HECKOJIBKO IIarOB PELIEHMs, €CIIM YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiiiye reoMeTpUYeCKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPIANHATHOTO
MeTo/a.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MAaTEMATHYECKHUX OTHOIIEHUNM W HaXOXICHHE
F€OMETPUUYECKHUX BEJIMYMH MO o0pas3laM WIM aJIropuTMam, IPUMEHSsT U3BECTHbIE METOJbI MpHU
pELIEHNH CTaHIapPTHBIX MaTEMaTHYECKUX 3aad.

[IpumensaTs mpocTeiiiine nporpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKUX 3a]au.

[IpuBonuThs mpHUMEpPhl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NpUpOJE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TOMyYyeHHBbIE 3HAHHUS Ha MPAKTUKE: aHAJTU3UPOBAaTh peajbHble CUTYallud U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKA PELIEHUS  MaTeMaTU4YEeCKH
chopMyIMpOBaHHON MpPOOJIEMbl, MOAEIUPOBATH pPEajbHbIE CHUTYyal[Md Ha S3bIKE TE€OMETpUH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJb30BAaHUEM TI'€OMETPUUYECKHUX IOHSTHUH U TEOPEM,
anmnapara ajireOpsbl; peniaTh NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJACHUEM [€OMETPHUUECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMmsbl Bcero Konrpoaenbie  Ipaxruieckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecype
1 BBeneHue B cTepeoMeTpuio 10
’ [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepHeH,Z[I/IInyI}IpHOCTB MPSIMBIX U 12
IJI0CKOCTEN
4 VYT1ubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThI pecypesI
1 Tena BpameHus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000MIECHNE, 7 1
cUCTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyectBo 4yacos DJIeKTPOHHBIE
Ne Hara uudgponbie
Tema ypoxka Kourposbubie  IIpakrnueckue
n/n yp Bcero p p u3ydeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypeb

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHUs HA PUCYHKAX: 1
n300pakeHusl III0CKOCTEH, MapauienbHbIX

IpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: NepeceKaromumecs 1mI0CKOCTHU,
MNEPECCKAOIUEC IpsAMad U IIJIOCKOCTb

Ilonstus: nepeCceKaromuecs 1miIoOCKOCTH,
MepecCKarommecsa npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,

I/I306pa)KGHI/Ie MHOI'OI'PaHHHUKOB Ha 1
PUCYHKAX, Ha IPOCKIMOHHBIX YCPTEIKAX

HauanpHble CBEICHUS O KY6e " IupamMuzice,

ux pa3BépTku U Mozenu. CedeHus 1
MHOI'OI'PAaHHUKOB

HauanbHble cBeieHus 0 Ky0e 1 nupamue,

ux pa3BépTku U Mozenu. CedeHus 1
MHOT'OI'DAaHHUKOB

[TonsiTrie 06 akCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

ITousiTue 00 aKCHOMAaTHYECKOM
MOCTPOCHUHU CTCPECOMCTPUN: AKCUOMBEI




CTEPEOMETPHUH U CICACTBHS U3 HUX
TToHsaTHE 00 aKCHOMATUYECKOM

10 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napajuleJIbHbIE U CKPEIINBAIOIINECS
npsMble
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 MPOCTPAHCTBE: NapaslIeNbHbIC NPSIMBIC B
IPOCTPAHCTBE; MApaJIEIbHOCTD TPEX
IPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTie: [lapamienbHOCTh TIPSAMON U
IJIOCKOCTH

14 VYTibl ¢ cCOHaNpaBIeHHBIMU CTOPOHAMU

15 VYron Mexy IpsSMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD MIIOCKOCTEM:
napajuiesbHbIe MII0CKOCTU

18 CBoiicTBa MapayJIeIbHBIX TIIOCKOCTEH
[Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBI

19 Ha TJIOCKOCTH: TETpa’ap, Kyo,
napajuleJIenunes

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceueHunit
KonTtponsHas padora o teme "[Ipsimbie u

22 TUIOCKOCTH B POCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[leprieHIUKYIAPHOCTD NPAMOU U

23 IIJIOCKOCTH: MEPIICHIUKYJISIPHBIE NIPSMBIE B

IIPOCTPAHCTBE




[IpsimMble napaenbHble U

24 NEPIECHIUKYIIIPHBIE K ITIOCKOCTH

75 [Tpsimble napamienbHble U
NEPIEHAUKYJISPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

27 [Tpu3Hak NeprneHIuKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

3 Teopema 0 psIMO¥ NTEPIIEHAUKYIISIPHON
IJIOCKOCTH

29 Teopema 0 psIMO¥ NTEPIIEHAUKYIISIPHON
IJIOCKOCTH

30 Teopema o npsAMON NepIEHANKYIAPHON
IIJIOCKOCTH
[IepnieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
IlepnieHAUKYIISAp U HAKJIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

35 Vsl B NIPOCTPAHCTBE: YTOM MEXLY
IIPSIMOM M INIOCKOCTBIO

36 JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj

JIBYTPaHHOI'O yria




38

39

40

41
42
43

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

[IepnieHAUKYIAPHOCTD INIOCKOCTEMN:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

Teopema 0 TpEX nepHneHAUKYIISIPax
Teopema 0 TpEX nepHneHAUKYIISIPax
Teopema o0 TpEX nepHeHAUKYIIpax

44

45

KoHTposbHas pabota 1mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockocte" u "Y il MeXy NPSAMBIMU U
INIOCKOCTSIMU"

IlonsTue MHOI'OrpaHHuKa, OCHOBHBIC
OJIECMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaHHUKH, pazBépTKa
MHOTI'OT'paHHHUKa

46

47

[Tpu3sma: n-yrospHas npu3Mma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsiMasi U HAaKJIOHHAsI
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
PU3MBI

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napauleJIenuIe] U €ro CBOWCTBA

48

[Inpamuaa: n-yroiapHas IUpaMua, TpaHd U
OCHOBaHME HPaMHUJIbl; OOKOBas U MOJIHAS
MTOBEPXHOCTh MMHPAMU/IbI; IPABUIIBHAS U
yceuéHHas NupaMuja

49

HpaBI/IJ'ILHLIC MHOT'OT'pAaHHUKHA: TIOHATUC
IMPAaBUJIBHOI'O MHOT'OI'paHHUKA,; IIpaBHUJIbHAs




npu3Ma 1 npaBuJibHasA NUpaMuaa,
IpaBUJIbHAS TPEYrobHAas MUpaMUia U
NPaBUIBHBIN TETpadAp; KyoO
IIpencrasieHue o NpaBUIBHBIX

50 MHOTOTPaHHUKAX: OKTa’p, NOJAEKadAp U 1
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIJIbHO TOYKH, MPSMOM, MIIOCKOCTH.
51 DIEeMEHTH CUMMETPUH B IMpaMuax, 1
napasuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHHKAX
59 Boruncnenue 31€MEeHTOB MHOTOTPaHHUKOB: 1
pEOpa, TuaroHaiu, yribl
[Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTHU IPSIMOM IPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOK
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABWIILHOW MHUPAMHUJIBI, |
TeopeMa o IUIOIAA1 GOKOBOM MOBEPXHOCTH
yCEUEHHOM MUpamMuIbl
55 'I'<OHTpOJ'II>Ha$I pabota 1o Teme 1
MHuororpanHuku"
56 [TonsTHe 06 00BEME 1
57 O0bEM TUpaMHUIBI 1
58 O0BbEM TUpaMHUIBI 1
59 O0bEM UpaMuIbl 1
60 O0bEM UpaMuIbl 1
61 O0BEM TIPU3MBI 1
62 O0BEM TIPU3MBI 1
63 O0BEM TIPU3MBI 1
64 Kontponbnas padota mo teme "OObEMBI 1




MHOTOTPaHHHUKOB"

[ToBTOpeHuUe, 0600IICHNE CHCTEeMATHU3AIIHS
65 3HaHui. [loctpoeHue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHUe, 0600IICHNE CHCTEeMATHU3AIIHS
3HaHUW. BeIUuKcClIeHUE PaCCTOSHUM: MEXKITY
66 JBYMsI TOUKaMH, OT TOYKHU JI0 MPSIMOM, OT
TOYKH JI0 TJIOCKOCTHU, MEXKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMHU

67 Wrorosas koHTpoJsibHAsA paboTa

IToBTOpenue, 0600mEeHNE cUCTEMAaTH3 AL
3HaHW. Beraucnenue yrios: Mexmny

68 CKPEIINBAIOIIUMHUCS IPSIMBIMHU, MEXKITY
IPSMOH | TIOCKOCTBIO, IBYTPAaHHBIX
YIJIOB, YTJIOB MEKAY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

Coepa u map: eHTp, paauyc, JHaMeTp;
IUIOMIA/Ib TIOBEPXHOCTH CHephl
B3aumMuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans chepsl

N3o6paxenue chepsl, mapa Ha
iockoctu. CeueHus mapa

[y IpruvecKkas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIHJIHHIAPUUECKON
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pasyromas U oCh;
IUIOIAaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pa3zBéptka unnunapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapajiebHON
WJIH TIEPIEHAUKYISIPHON OCH IIHIIMHIPA)

Konundeckas moBepXHOCTh, 00pa3yrolue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON MOBEPXHOCTHU

Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolas 1 och; oAb OOKOBOH U
MOJTHOW MOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromme u
BBICOTA, OCHOBAaHUA U OoKoBas




IIOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3péptka konyca. CeueHusi KoHyca

10 (TI0CKOCTHI0, MapasuIeIbHON
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOISIICH
4yepe3 BEPIINHY)

11 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMCaHHBIN OKOJIO

12 cdepsl; cdepa, BIMcaHHAs B
MHOTOTPaHHUK WM B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O6bEM 11apa u momaab cepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX 1Y IUIOIAIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ‘ILI;Ia}I "pa60Ta o reMaM "Tena
BpaieHus" u "OobemMsl Ten"

18 BekTop Ha mII0CKOCTH ¥ B TPOCTPAHCTBE

19 Cno>xeHue ¥ BBIYMTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA Ha YUCIIO
PasnoxxeHne BekTOpa 1o TpéM

21 HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuiesenumnena
Pemrenue 3amau, cBA3aHHBIX €

22 IIPUMEHEHHUEM NPABUII JEHCTBUN C
BEKTOpaMHU
[IpsiMmoyronbHas cucteMa KOOpJIUHAT B

23 npoctpancTse. KoopanHatsl BeKTOpa.

HpOCTCfII.HHC 3aa4yu B KOOpAHUHATax




VYron Mexay BekTopamu. CKanspHoe

24 IIPOU3BEICHNE BEKTOPOB

75 Bbruuciienue yrioB Mexy IpSMbIMUA U
TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO IIPU
peLIeHNH FeOMETPUUECKUX 3aa4

27 KontposbHas paboTta mo teme ':'BGKTOpBI
Y KOOPJIMHATHI B TPOCTPAHCTBE
[ToBTOpenue, 0600IIEHNE 1

73 cucremMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH
[ToBTOpenue, 0000IEHNE 1

29 cucreMaru3anus 3HaHui. OCHOBHbIE

¢burypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
30 cHCTeMaTHu3alus 3HaHui. 3agaun
TUIAHUMETPUHU M METOJIbI UX PEIICHUS

[ToBTOpEeHuEe, 06001IeHNE 1
31 cHCcTeMaTHu3alus 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpeHue, 06001IeHNE 1
cucreMmaru3anus 3HaHu. OCHOBHEIE

32 ¢burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 WtoroBas koHTpoJIbHAs paboTa

34 [ToBTOpenue, 0000IIEHNE U

cUCTEMaTH3aInsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




YUYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA
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