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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOTro Kypca «l eomeTpus» 6a30BOT0 ypoBHS Ui 00yYaromuxcs
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DeepalbHOTO TOCYAaPCTBEHHOrO0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHEero oOImero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA,
OpPEIbABISEMBIX K MaTeMaTH4ecKOMy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peanuzanus  mporpamMMbl  oOecrieuMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLMUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHSL U HENPEPBHIBHOIO 00pa3oBaHUs, LEIOCTHOCTH
0OLIEKyJIbTYPHOT 0, IMYHOCTHOTO U MO3HABATEILHOTO PAa3BUTHS JIMYHOCTH 00YUYaIOLTUXCA.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpHMH Ha ypOBHE CpEAHEero oO0Imiero oOpa3oBaHHS
00yCIIOBIEHa MNPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yiIbTaToB
00y4YeHHsI TEOMETPUH B HAMPABICHUU JIMYHOCTHOTO Pa3BUTHs 0Oydaronmxcs, (GOpMUPOBaAHUS
(YHKIMOHATIBHOM MaTeMaTHYeCKOW TI'PaMOTHOCTH, W3YYEHHUS JAPYIHMX YYEOHBIX TUCIMILIHH.
PazBute y oOyuaroummxcs NpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
FeOMETPUUECKUX a0CTpaKLMi, COOTHOIIEHUU PEaIbHOTO U HJEAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUW U IIPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOTO MOJICIIMPOBAaHUS B HAayyHOM I[I0O3HAHMM M B MPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI YYaIIMXCS, a TakKe KadecTB
MBILUICHUSI, HEOOXOIUMBIX JIJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBnsercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOXKHOCTb HM3Y4YCHMs KaK JIUCIMIUIMH €CTECTBEHHO-
Hay4YHOU HaINpaBJIC€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHHEe, GOopMUpyeMOe HpHU U3YHYEHHUU OOYYaIOUIUMUCS TMOHATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUHU IIECTIOYKHU JIOTMYECKHX YTBEPXKICHHUH B XOJ€ pEUICHHUs
TeOMETPUYECKUX 3a/1a4, YMEHHME BBIIBUTaTb M ONPOBEpPrarh THIIOTE3bl HENOCPEICTBEHHO
UCIIONIB3YIOTCSA TPU PEIIeHUH 3a7ad €CTeCTBEHHO-HAy4YHOIO IMKIJIA, B YaCTHOCTH U3 Kypca
bu3uKy.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAET CYUIECTBEHHYIO pOJb BO BCEX
o0nacTaX AesaTenbHOCTH denoBeka. OpueHTanusi YenoBeKa BO BPEMEHHU U TMPOCTPAHCTBE —
HEOOXOAMMOE YCJIOBHE €r0 COLIMAIBHOTO OBITHs, (opMa OTpak€HUS OKPYKAIOIIETO MHpa,
yCIIOBUE  YCIEHIHOTO TMO3HAHUS M  aKTUBHOTO  IpeoOpa3oBaHMsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAUHSIET pa3Hble BUABI yUeOHON U TPYIOBOM
NeSITeIbHOCTH, SIBISIETCS OJHUM M3 MPO(PECCHOHATBHO BaKHBIX KAa4yeCTB, MOATOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MPaKTHYECKON
JEeSTEIbHOCTH 110 MHOTHM HAaIlpaBJICHUSIM.

Lenb ocBoeHUs mporpaMMel yaeOHOro Kypca «['eomerpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— o0mieoOpazoBarenbHOE U OOMICKYJIBTYpHOE pPa3BUTHE OOydaloOUIUXcs depes obOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS M HMCMOJIb30BAaHUS CHUCTEMaTHUYECKHX T'€OMETPUYECKUX 3HAHUM U
NeicTBU, crienn(PUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUST 00pa30BaHUs 1O
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IpeaHAa3HaueHa s O0yYaroIuxcs
CpeIHEH MIKOJIbI, HE HWCHBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPyJHEHUN Ha YpOBHE OCHOBHOIO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYeCKUe YMEHUs, CBA3aHHbIE CO CIEIU(PUKON reOMETPUN U HEOOXOAMMBbIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0ro, OoHM HMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPHIO
6onee ri1yO0Ko, eclii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npoQeCCHOHATIBHOMN 1EATEIbHOCTH.

JlocTkeHHe el OCBOCHUS NMPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLINX
3agad. [IpuopuTteTHBIMU 3a1auaMil 0OCBOeHUS Kypca «I eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHHME NPEACTABICHUS O TEOMETPHUM KAaK YacTU MHPOBOM KYJIbTYpbl H

0CO3HaHME €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;
e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAX M Telax BpalleHUs Kak o
BRXHEHIIMX MAaTEMATHYECKUX MOJENSIX, MO3BOJIAIONIMX ONMCHIBATh U U3Y4aTh pa3HbIe
SIBIIEHUSI OKPYKAIOIIEr0 MUPa;

e (opMupoBaHHE YMEHHs pacliO3HaBaTh Ha YepTeX ax, MOJENAX M B pPEalbHOM MHUpE
MHOTOTPaHHUKH U T€Jla BpalLCHUS;

e OBJIAQJCHHWE METOJaMHU pELICHHS 3aJad Ha I[OCTPOSHHs Ha H300paKeHUsX
IPOCTPAHCTBEHHBIX (pUTyD;

e (opMuUpOBaHHE YMEHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMU O MHOTOIpaHHHMKax W
TeJNax BPALEHUS U UX OCHOBHBIMH CBOMCTBaMH;

® OBJIQJICHUE AJITOPUTMAMHU PELICHUs OCHOBHBIX THUIOB 3aJad; (JOPMHPOBAHUE YMEHHMS
IPOBOAMTH  HECJIOXHBIE  JOKAa3aTEJIbHbIE  pAcCyX ACHHMS B  XOAE  pEILEHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE MHTEJUIEKTYIBHBIX W  TBOPYECKMX cHocoOHocTedl — oOywarommxcs,
IIO3HABATEIBHOM aKTUBHOCTH, UCCIIEOBATENLCKUX YMEHNUN, KPUTUYHOCTH MBIIIJIEHHUS;

e (opMupoBaHHe (QYHKLIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON I'€OMETPHM: YMEHHE
pacno3HaBaTh [IPOSIBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX JKU3HEHHBIX CUTYalUsX M MpPH HU3YYEHUH APYTHX Y4eOHBIX HPEIMETOB,
NPOSIBICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha S3BIKE
reOMETPUM M  CO3/1aBaTh T'€OMETPUUYECKHUE MOJENIH, IPUMEHATh OCBOEHHBIN
TFeOMETPUYECKUN ammapar Julsl peleHus NpPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH ITOJYYEHHbBIE PE3YJIbTATHI.

OTnU4UTENbHON 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYpC CTEPEOMETPUHU
B HayaJle €ero Wu3y4eHHus 3a/jay, peIIaeMblX Ha YPOBHE MHTYMTHUBHOIO IIO3HAHUA, H
omnpenenEHHbIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 M IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIMPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHUIO IPEAMETA.

[Ipeanourenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb INPEIMETHO-NPAKTUYECKOU
NEATENIbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX IPEACTABICHUM Yy Yywalluxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET peIIeHHs 3a7jad Ha CO3/1aHuE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJUTCS C
OIOPOil Ha HAIISITHOCTh, @ ONIEPHUPOBAHKE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIVIAJHOCTH,
MBICJIIEHHOTO U3MEHEHMSI €r0 UCXOHOI0 COAEPIKaHUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus», «BeKTopsl U
KOOPJMHATHI B IpocTpaHcTBe». DopMupoBaHue JOTMUECKUX YMEHUN pacnpeenseTcs He TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO ToxaM OOydYeHHs Ha YpPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pactpeeIEHHBIM T10 ToJaM 00y4YeHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
YTOOBl  OBJAJICHUE TI'EOMETPUYCCKHMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBISUIOCH
MOCJICAOBATCIIBHO W MOCTYMNATCIILHO, C COGHIOI[CHI/ICM npuHIKIIa MPEEMCTBCHHOCTH, ‘ITOGBI
HOBBIC 3HAHHW BKJIFOUAJIUCH B O6H_Iy10 CUCTCMY I'COMCTPUUCCKUX HpeI[CTaBHeHI/Iﬁ OGy‘-I@.IOH_II/IXCH,
pacmupsis 1 yriyOusist e€, 00pa3yst IpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpuun orBoautcs 2 yaca B Hegento B 10 kiacce u 1 yac B Hexento B 11
KJ1acce, BCero 3a JiBa roga o0ydenus - 102 ydyeOHBIX yaca.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimMasi, II0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
cKpemuBampmuecss npsamsle. llapannenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuyielbHble TpPsIMbIE B IPOCTPAHCTBE; MMAPAUIETBHOCTh TPEX NPIMBIX; MAPaUIEIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJBl C COHANPABICHHBIMU CTOPOHAMM; YTOJI MEXIY HpSIMBIMH B
npoctpaHcTBe.  I[lapannenpbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TiockocTe. [IpocTeiimme mpocTpaHCTBEHHBIE (GUTYPBI HA MIOCKOCTH: TETPAdD,
KyO, mapaJijiesienumnesa; NoCTPOeHHE CEYSHUH.

[lepnieHauKyasipHOCTH MPSMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MpsSMble B
MPOCTPAHCTBE, NpsIMbIE TMapajuIeNbHbIE M MEPHEHAUKYJSPHbIE K IUIOCKOCTH, MpPU3HAK
MEePHNECHANKYISIPHOCTH TIPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMON MNEepPHEeHIUKYISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXKAY HPSIMOM M INTOCKOCTBIO; ABYTPAHHBIN yToOJ,
JUHEUHBIN yrojl AByrpaHHOro yria. [lepneHauKkymisp M HaKJIOHHBIC: PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PAaCcCTOSHHUE OT TMpPSIMOH 10 IUIOCKOCTH, MPOCKIHs (UTYypbl Ha IUIOCKOCTb.
[leprieHAMKYISAPHOCT TIIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTU ABYX IUIOCKocTel. Teopema
0 TPEX MEPNEHIUKYIAPAX.

MHoOrorpaHHUKHU

[londaTe MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHThl MHOTOIPAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas nmpusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI PU3MbL; OOKOBAs U MOJIHASA MOBEPXHOCTH MPU3MBIL.
[Tapamienenunen, NpsMOYroJdbHBIN HapajUIeJIeNUIe] U ero cBoicrea. Ilupamuna: n-yroiabHas
nupaMua, TPaHU U OCHOBAaHUE NTHUPAMUJbI, OOKOBas W TOJIHAS TMOBEPXHOCTH MHUPAMUJIBI;
NpaBUjbHAas W YCEUEHHas MHUpPaMUJA. OJEMEHThl Mpu3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOIPAHHUKHU: TOHSITHE NPaBUIBHOTO MHOIOTPAaHHUKA; MpPAaBWJIbHAS MpU3Ma W IMPaBUJIbHAA
NUpaMKJIa; PaBUIbHAS TPEYToJbHAs MUpaMUIA U MPABWIBHBIN TeTpadap; Kyo. [Ipencrasienue
O TMPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJlp, MoAeKa’Ap W uKocadap. CedeHus NpU3MBI U
ApaMUJBL.

CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpaMuax, napauiejenumneaax, NpaBUiIbHbIX MHOTOTpaHHUKAX.

Brruncienue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU M TIOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONAAb OCHOBAHWH, TEOpeMa O
OOKOBOW TIMOBEPXHOCTH TPsMON mpu3Mbl. [lnomans OGOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH
NpaBWIBHON NMUpaMubl, TeopemMa O IUIOMaau ycedyéHHOil nupamuisl. [lonstue 006 oOBEMe.
O0BEM TUpPaMHIBL, TPU3MBIL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpaneHus



[{winHapuyeckass MOBEPXHOCTb, 00pa3yrolliue IMINHAPUYECKON IIOBEPXHOCTH, OCh
WIMHAPUYECKOM oBepXHOCTH. LIumuHap: ocHoBaHus 1 OOKOBast MOBEPXHOCTh, 00pa3yromias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass MmoBepXHOCTb, OOpa3ylolMe KOHMYECKOM IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BeplLIMHA, 00pa3yrolas U OChb; IJIOLIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasylollMe U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: uneHTtp, paamyc, AMaMETp; IUIOUIAb IMOBEPXHOCTH cdepbl. BianmHoe
pacronoxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; mromanb chepsl.

N3o6pakenue Ten BpallleHHUsI Ha IIIOCKOCTH. Pa3BEépTka HumHApa U KOHyca.

KomOunammu ten BpalleHHs M MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIA OKOJIO
cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAIIEHUS.

[Tonsitue 00 oO0vEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
IpSAMOYTOJIBHOTO Tapayienenunena u cieactsus u3 He€. O0bEM muiauHapa, KoHyca. O0BEM
nrapa ¥ 1iomasib cepsl.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIIMUA TTOBEPXHOCTEH,
00BéMaMU ITOJOOHBIX TEI.

Ceuenuss nwimHApa (MapajyIeIbHO M NEPHEHIUKYJISPHO OCH), CEYEHHsS KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AAIIee Yepe3 BEpIINHY ), CEUCHHS 1apa.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTd ¥ B ipocTpaHcTBe. Cl0)KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uCII0. Pa3iioxkeHue BeKTopa o TpéM HEeKOMILIaHapHbIM BekTopam. [IpaBuiio
napajuienenunena. Pemenne 3anay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUJI AEUCTBUN C BEKTOPAMHU.
[IpsamoyronbHasg cucTeMa KOopJauHAT B ipocTpaHcTBe. Koopaunatel Bektopa. [IpocTeiinume
3aJ]a4d B KOOpJAMHATaX. YT0JI MeX1y BekTopamu. CKasIpHOE IPOU3BEIEHUE BEKTOPOB.
Brruncnenue yrioB Mex1y NpsSMBIMH U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO IPU
pELIEHNH FEOMETPUUECKUX 3a7au



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMbl yueOHOro mpeamera «MaremaTHKay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMHU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOTO OOIIEeCTBA, MPEACTaBIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI ¥ TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COIMATBHBIMA WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IIaTproTHyeckoe BoCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKON MIACHTHYHOCTH, YBOKCHHS K MPOIILJIOMY
U HACTOSLIEMY POCCUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTUKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHU B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAayKH U JIEATEIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWMYHUBOTO OyIyIIero.

JcTeTH4YeCKoe BOCIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajadv, pEIICHWH, pPacCyKIECHUN; BOCIPHUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
3I0pOBOr0 M Oe3omacHOro oOpasza YKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOaJTaHCHUPOBAHHBIM PEKUM 3aHATUN U OTAbIXA, PEryisipHas (Quandeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03I0POBHUTEIHHON
JeATETbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyJAy, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IN4HbIM
chepam mpohecCHOHATBLHON JesATeNbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oynymieil mpodeccun u pealn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCcKOMY OOpa3OBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHUM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33]1a4 MaTeMaTUYECKON HAIIPaBICHHOCTH.

JK0JI0ru4ecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE MNPHUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
I00ATFHOTO — XapakTepa JOKOJIOTHMYECKHX  MpoOJjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMATHYECKUX 3HAHUW ISl PEUIeHHs 3a7a4 B 00JacTU OKPY’KAIOIIEH Cpe/bl, MIaHUPOBAHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCJIEACTBUAN ISl OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHUYECKOM HAayKH Kak c(epsl
YEJI0BEUECKOU NEATENIBHOCTH, TANOB €€ Pa3BUTHU U 3HAYMMOCTH JUIS Pa3BUTUSA LIMBUIN3ALINN;
OBJIAJICHUEM S3BIKOM MAaTE€MaTMKH M MaTeMaTU4YECKOW KyJIbTYpOM KaK CpPEIACTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYIO M HCCIENOBATEIBCKYIO JAEATEIbHOCTD
WHAWBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHOro npeamera «MaTemaTtukay
XapaKTepU3yIOTCSl  OBNAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  OelCMBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUGHbIMU
oelicmseusmu.

1) Vrusepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306vlx
KOCHUMUBHLIX NPOYECCO8 00yUaruuxcsa (0c6oeHue mMemooo8 NO3HAHUA OKPYIHCaAlouje2o mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

Ba3zoBrble JJornueckue aeiicTBHA:

® BBIBIATH M XapaKTepU30BaTh CYLICCTBEHHbIC MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOILIEHUH MEXIY HOHATUSIMH; (HOPMYIHPOBATH OMpEIENICHUs MOHSATUM;
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eANHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUns B (hakTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSIX; MpEAJiaraTb KPUTEPHH IJS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

e JlelaTh BBIBOJIbI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOYEHU A, YMO3AKITIOUCHUH IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (TpsMble
U OT TPOTUBHOIO), BBICTpaMBaTh AapryMEHTAlUIO, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYK/ICHHUS U BHIBO/IBI,

e BpIOMpaTh CrHOCOO pemieHus y4eOHOW 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHUAaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ YIETOM CaMOCTOSTEIHHO BBIICTICHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

® CNOJNB30BaTh  BONPOCHI  KaK  HMCCIEAOBAaTEIbCKUH  MHCTPYMEHT  IO3HAHMUS;
dbopMyIupOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUne, MPodIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SBICHUSIMU, POLIECCAMU;

® CaMOCTOATENTBbHO (OpMyIHpOBaThH OOOOIIEHUS W  BBIBOJABI 10  pe3yJibTaTaM
POBEAEHHOTO HAOIOCHUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOIYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHUH;



IIPOTrHO3UPOBATH BO3ZMOXKHOC pa3BUTHUC MPOLECCCA, 4 TAKKC BBIIBUTIaTh ITPCAIIOIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITH Ne(DUIIMTEI MHPOPMAINH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETa Ha BOIPOC U
JUTSL pellieHUs 3a1a4u;

BBIOMpaTh HMHQPOPMAIMIO €3 HWCTOYHHKOB Pa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEJACTABIICHUS;

CTPYKTypUpOBaTh HMH(QOpPMALMIO, TNPEACTaBIATH €€ B Pa3lIUYHBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HHGOPMALMU MO CaMOCTOATEIbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvle KoMMyHUKamueHwvle Oelicmsus, 0becnewusaion coopmupo8aHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCHL.
Oo0menue:

BOCHPUHHUMATh U (POPMYIHPOBATH CYXJICHHS B COOTBETCTBHHU C YCIOBHSIMHU M IEISIMU
OOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEUICHUS 331a4i, KOMMEHTHPOBATh
HOJTYYEHHBIH Pe3yNIbTar;

B X0JIe 00CYKJIEHHsI 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOJIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh HJEW, HAICJICHHbIE Ha TOMCK PELICHHS;
COIIOCTABJISATh CBOM CYXICHUS C CYXICHHSIMU JAPYTUX YYAaCTHHUKOB JIMAJIOTa,
0OHapyXMBaTh Pa3JINuMe U CXOJCTBO MO3UIIHNIA; B KOPPEKTHON opMe GOpMyITHpPOBATH
pasHOTIacus, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PEHICHUS 3aJa4H, SKCIIEPUMEHTA, HCCIICIOBAHNUS, ITPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OPMAT BHICTYIJICHUS C YYETOM 3a7ad NpPE3eHTAlH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

MOHUMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaJIbHOW pabOTHI
OpU peIIeHWH YYeOHbIX 3a/]a4; MPUHUMATh I€JIb COBMECTHOH JesTEIbHOCTH,
IUTAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh MPOIECC W pe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJILKHX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBbIC
IITYpPMBl» W MHBIC); BBINOJHATH CBOIO YacThb pabOThl M KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTHMU YWICHAMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMA
MOPOIYKT [0 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom GopmuposaHue cmoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranmn3anus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ YYETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOI HHPOpMAIIHIH.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMU I[103HABATEIbHOW pedieKCUH KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pPe3ybTaToOB; BIAAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTpPOJIA Mpoliecca M pe3yibTaTa PEHICHUS MaTeMaTH4eCKOU
3a/1a4u;

® MpeABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, NaHHBIX, HANJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSM, OOBICHATH IMPUYUHBI
JOCTHKEHUS WM HEIOCTH)KEHUS PE3yJIbTaTOB MAESITEIbHOCTH, HAaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI

10 KUIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPAMas, MJIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIECACTBHSI U3 HUX IPU PEIICHUH T€OMETPUYECKIX
3amad.

OmnepupoBaTh MOHATHSIMHU: NAPAJUICIBHOCT W NEPHEHIUKYIAPHOCTh TPSAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE PaCIONOKEHUE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSIMHU: JBYTPAaHHBIM yTOJ, TpaHH JBYTPAaHHOTO yriia, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN yro JBYTPaHHOTO YIJIa; IPaJyCHAas Mepa JABYTPaHHOTO yrJa.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHUK,
3JIEMEHTbI MHOTOTPaHHUKA, TPABUILHBIA MHOTOTPAHHUK.

PacriosHaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHHMKOB (ITMpaMHIA; MPH3Ma, MPSIMOYTOJIBHBIN
napajuiejenumnes, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHMSA JUId  KJacCH(UKaIUU
(BBIMYKJIBIE M HEBBIIYKJIblE MHOTOTPAHHUKHU; TPaBHJIbHBIE MHOTOTPAHHUKHU; IMpSIMbIE U
HAKJIOHHBIC TTPU3MBI, TapaJUICIICIIUIICbI).

OmnepupoBaTh NOHATHAMH: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPaHHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUCHHM, UCTIONb3YS METO/ CIIE/OB.

CtpouTh ceueHUs MHOTOIPAaHHUKOB METOAOM CJIEJOB, BBIIOIHATH (BBIHOCHBIE) IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemate 3amaun Ha HaxXOXKAEHHE TEOMETPUYECKHMX BEIMYMH 10 oOpa3mam  WiIu
QITOPUTMAaM, TPHUMEHSS HW3BECTHHIC AHAIWTUYECKHE METOJbl MpPH PELUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHUE PACCTOSHUN MEXAy IBYMs TOYKAMH, OT TOYKH [0
IPSMOM, OT TOUYKH JI0 IUIOCKOCTH, MEXKy CKPEIINBAIOIIMMUCS MPSIMBIMU.

Pemate 3amaun Ha HaxXOXKAEHHE TEOMETPUYECKHMX BEIMYMH 10 oOpa3mam  WiIu
ITOpUTMaM, NPUMEHSAS W3BECTHBIC AHATMTUYECKHE METOABl NPU PEUICHWH CTaHIapTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YTJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSAMOM U TIOCKOCTBIO, MEXKTy MJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Berauciaste 00bEMBI M TUIOMAAN TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma, MUPaMHIA) C
NpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOIICHHSI MEXIy IUIOUNIAJsIMA TTOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMU: CHMMETPHUS B TPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATh U WHTEPIPETUPOBATH MH(OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUrypax, MPEACTABICHHYIO HA YePTEekKaxX U PUCYHKaX.

[lpuMeHATh TeoMeTpUYecKhe (aKkThl IS PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCUICHHUA, €CJIW YCIOBUA NPHUMCHCHHA 3addaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEUIINE MPOrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHIX 3a1a.

IIpuBoguTe mHpUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC M KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC CUTYallUd U
NPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOIECCe TOUCKAa  PEHICHHUS  MaTeMaTHYECKH
c(hOpMyJIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEaNbHBIC CUTYallMd Ha SI3BIKE TC€OMETPHH,
HCCIICA0BAaTh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM TI'COMCTPHUYCCKUX HOHATUU H TCOPECM,
ammapara anreOpbl; peniaTh IPaKTHYSCKUE 3a/1a41, CBSI3aHHBIC ¢ HAXOXKICHHEM TeOMETPHUYSCKIX
BEJTUYHH.

11 KUIIACC

OnepupoBaTh TTOHSTHSIMH: WIAHAPUYECKast MTOBEPXHOCTH, oOpazytormiue
IIMHAPUYECKON MMOBEPXHOCTH; IWINHAP; KOHMYECKAst TOBEPXHOCTh, 00pa3yIoNIie KOHNYECKOM
MOBEPXHOCTHU, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (UIMHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.

KnaccudumupoBats B3auMHOE pacioyiokeHue chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOM CJIOH, OCHOBaHHUE MIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOSI; MIAPOBOM CEKTOP.

Bbrauciiate 00bEMBI M TUTOMIAAM TIOBEPXHOCTEH Te BpallleHUs, TEOMETPUIECKUX TN C
npuMeHeHueM (Gpopmyr.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMICHHST MEXIY IUIOMIAISIMH TOBEPXHOCTEH M 00BbEMaMU IOJTOOHBIX
TEJL.

N3o00paxaTs mu3ydaembie (GUTYpBI OT PyKM U C NPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrImoTHATE (BBIHOCHBIC) TNIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYD: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CCUCHHS TEIl BPALICHHUSI.

W3BnekaTh, HMHTEPIPETUPOBATHh M MPEOOPA30BLIBATh MH()OPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX PUTYpPaAX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBIONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BRIYUTAHHSI BEKTOPOB U YMHOXXCHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JI1aJal0T.

[IpumeHsATH MpaBUiIo MapajuIeIenUIe/aa.



OmnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKaISPHOE
MPOU3BCACHUC BCKTOPOB, KOJUJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPLI.

HaxomuTh cyMMy BEKTOPOB M MPOW3BEICHHE BEKTOPA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP TI0 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOIM CHCTEME KOOPIUHAT.

[IpumensTs reoMeTpuueckue (GakThl JUISI pELICHHs CTEpEOMETPUYECKHX — 3aad,
NPEIOIArafoIIuX HECKOIBKO IIaroB pPEHICHUs, €CIU YCJIOBUs NMPUMEHEHUS 3aJaHbl B SBHOW
dopwme.

Pemats mpocreiiiye reoMeTpuuecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATHYECKMX OTHOIICHHH W HAaXOXKICHUE
TCOMETPUYECKUX BEJIIMYHMH 1O 00pa3liaM WU alropuT™MaM, IPUMEHSST U3BECTHBIE METOIBI MPH
PCHICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aaa4.

[IpuMeHATH NpoCTEHIIME IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHYUECKUX 3a/1a.

[lpuBoANUTH TpPUMEpPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJAEC W IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIMU3UPOBATH PEAIbHBIC CUTYallUU U
NPUMEHATh ~ HM3YYCHHBIC TOHATHS B  TPOILECCE TIOMCKAa PEHICHHUS  MaTeMaTHYeCKU
cOpPMYITHPOBaHHOW TPOOIEMBI, MOACITHUPOBATh pPEATbHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
HCCIICA0BATh MOCTPOCHHBIC MOJACIN C HCIOJB30BAHUCM I'COMCTPHUYCCKUX HOHATHUH H TCOPEM,
anmapara aireOpsl; peniaTh NpakTHIeCcKue 3a1auu, CBI3aHHbBIC ¢ HAXOXKICHHEM I€OMETPHUECKHIX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 1 1
[TapayuienbHOCTB IPSMBIX U IIJIOCKOCTEN
3 [lepneHuKyASPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 1
5 MHororpanHuku 11 1 1
6 OOBEMBI MHOTOTPAaHHUKOB 1 1
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YIJIbI 4 1 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 5 5




11 KJTACC

KouunyecTBo 4acos JIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpouabusie IIpakTHueckue

NPOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcebl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, 7 1

cucTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




INOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTbh, TPOCcTpaHcTBO. [IpaBuia
M300pakeHUs Ha pUCYHKAX: U300paKeHUs
TUTOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

IlonsTus: MEepeCCKaromurecs mI0CKOCTH,
MEpECCKArIUECS IpAMasd U IMIO0CKOCTb

[TonsTUs: mepecekarouecs MmI0CKOCTH,
MepeceKaromrecs npsiMasi U IIOCKOCTh

3HaKOMCTBO C MHOTOIPaHHUKaMH,
n300pakeHue MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaxX

HauanpHbie cBenenns o ky0e u mupamuse,
uX pa3BEéPTKH U Mozenn. CedeHust
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U MUpaMue,
uX pa3BEépTkU U Mojenu. CeueHus
MHOT'OI'PAaHHUKOB

[TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX




[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

10

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

11

B3anmMHOe pacrionoskeHue mpsiMbIX B
MIPOCTPAHCTBE: TIEpECEKAIOIINECs,
napajuieNIbHbIC ¥ CKPEIIUBAIONIHECS TIPSMBbIC

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX

13

[TapayuienpHOCTB IPSIMBIX U IVIOCKOCTEH B
npoctpanctse: [lapamienbHOCTh NPAMON 1
IJIOCKOCTH

14

Vriel ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

15

VYron Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapayienbHOCTB IIOCKOCTEN:
napaJijiCJIbHBIC IJIOCKOCTU

18

CaolicTBa mapajuiebHbIX IIOCKOCTEH

19

[Ipocreiinme npocTpaHCTBEHHBIE PUTYpHI HA
IUIOCKOCTH: TETpadp, KyO, mapasuienenumnes

20

[Toctpoenue ceuenunit




21

[Toctpoenue ceuenunit

KonTponbHas pabota o Teme "IIpsimbie 1

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenpbHOCTH NPSMBIX U IJIOCKOCTEN"

7 [TeprieHAMKYIAPHOCTD NPSIMOM U TIJIOCKOCTH:
NIEPIECHIUKYJISIPHBIE NIPSIMBIE B IPOCTPAHCTBE

24 [IpsiMble mapasenbHele U
HEPIEHIUKYISIPHBIE K INIOCKOCTH

25 [IpsiMble mapasienbHele U
NEPIEHIUKYIISIPHBIE K INIOCKOCTU

26 [Ipu3Hak neprneHauKyIIPHOCTH IPSMON U
IJIOCKOCTH

27 [Ipu3Hak neprneHaAuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

73 Teopema 0 IpsIMOi MEPIIEH IUKYJIAPHON
IJIOCKOCTH

79 Teopema o psIMON EPIICHANKYISIPHON
IJIOCKOCTH

30 Teopema 0 IpsIMOi NEPIIEH IUKYJIAPHON
IJIOCKOCTH
[lepnieHIUKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH
[lepnieHIUKyISp ¥ HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH

1 [lepnieHIUKyISp ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUE OT




IIPSIMOM A0 IJIOCKOCTH

[lepnieH UKy Isp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 MJIOCKOCTH

15 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXKAY MPSIMOit
U IUIOCKOCTBIO

36 JIByTpaHHBIN yroJl, TUHEHHBIN Yroil
IBYTPAHHOI'O yria

37 JIByTpaHHBIN yroJl, TUHEHHBIN Yroil
IBYTPaHHOI'O yria

13 [TeprieHAMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

39 IlepneHIUKyYIAPHOCTD IUIOCKOCTEN: IIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 IlepneHUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYIsIpax

42 Teopema o Tpéx nepneHANKyJsIpax

43 Teopema o TpEX mepHeHIUKYIsIpax
KonrponsHas pabora o Temam

44 "TlepnieHUKYJISIPHOCTH MPSMBIX U
mrockocteil”" u "YTael Mexay NpsIMbIMU U
m10cKoCcTAMU"
IToHsiTIE MHOTOIPAaHHUKA, OCHOBHBIE

45 JJIEMEHTBI MHOTOI'PAaHHUKA, BBIITYKJIBIE U

HEBBIMYKJIble MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOTpaHHUKa




46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBL; IPSIMAsi U HAKJIOHHAS
IIPU3MBI; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenumnen, npsaMOyTroJIbHbBIN
MapajuieNenuIie]l U ero CBOMCTBa

48

[Iupamuna: n-yronbHas NUpaMuAa, TPaHU U
OCHOBAHHUE MUPAMHUJIbL; OOKOBAs H MOJTHAS
[IOBEPXHOCTb NMUPAMU/IbI; IPABUIIBHAS U
yced€HHas nupamuia

49

[IpaBHiIbHBIC MHOTOTPAHHUKH: TIOHSTHE
NPaBHJIBHOTO MHOTOTPAHHUKA; TIPaBHIIbHAS
npU3Ma U IpaBHIIbHAS IUPAMUJIA;
NpaBUIIbHAS TPEYTOJIbHAS TUPaMHJIA U
NIPaBUIIBHBIN TETpadap; KyO

50

[IpencraBienue o MpaBUIbHBIX
MHOTOTpaHHHUKAX: OKTadIp, 10AEKadIp U
HUKOCA3IP.

51

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, PSIMOM, TIIOCKOCTH.
DeMEeHThl CHMMETPUU B TUPaMUIax,
napajuieJenumneaax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX

52

Brranciienue 31eMEeHTOB MHOTOTPaHHHKOB:
p€Opa, TuaroHasu, yribl

53

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTU NPSIMOM IIPU3MBI, TUIOIIATb
OCHOBaHMH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU MPSMOMN IPU3MBI




[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIBHON MUPAMH/IBI,

>4 TeopeMa O IIONIA N OOKOBOI MMOBEPXHOCTH 1
YCEUEHHOU MUpPaMUIbI
55 KonrponsHast pabora o Teme )
"MHororpaHHuku"
56 [TonsiTre 06 00BEMeE 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMubl 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupamMubl 1
61 OO0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 OO0BEM TPU3MBI 1
64 Kontponbras padota mo teme "OObEMBI 1
MHOTI'OTPaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
65 3HaHui. [locTpoenue ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXAY
66 JBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOM, OT 1
TOYKH J0 TUTOCKOCTH, MEXTY
CKPEUTHBAOIIUMHUCS TIPSIMBIMH
67 HroroBas koHTpoJIbHAsI paboTa 1
68 [ToBTOpeHue, 06001IeHNE CCTEMAaTHU3ALIHS 1

3HaHUU. BbIYKCIIEHUE YTIIOB: MEXAY




CKPEUIMBAIOIIUMHUCS TPSIMBIMU, MEKITY
MPSIMOM U TUIOCKOCTbIO, IBYTPAaHHBIX YIJIOB,
YIJIOB MEXKIY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJTACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposibHbIe
padoThI

IIpakTnyeckue
padoThI

JJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTH CEpHI

B3aumHuoe pacnionosxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K

cthepe; mromaas cheps

N3o6paxenue cdepsl, mmapa Ha MIOCKOCTH.
Ceuenus mapa

[{unuHaprdeckas MOBEPXHOCTb,
00pa3yroIue MUIHHIPUIECKON
MTOBEPXHOCTH, OCh IIMITHHIPHICCKOM
IIOBEPXHOCTH

[{umHAp: ocHOBaHUS B OOKOBas
MIOBEPXHOCTh, 00pa3yoIas  OCh; IJIONIA b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

N3o6pakenne HMIMH/PA HA TUIOCKOCTH.
PazBépTka nmnunapa. CeueHus HUIMHIpa
(TUTOCKOCTHIO, TApATIICIIBHON WUITH
MePIEHANKYISIPHONW OCH IHJIMH]IPA)

Konnueckast moBepxHOCTh, 00pa3yromue
KOHUYECKOU MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BepIlINHA,




o0pa3yromiasi U 0Ch; IIOMAAh OOKOBOM U
MOJTHOM TOBEPXHOCTHU

Y ceu€HHBII KOHYC: 00pa3yroIIre U BBICOTA,;

? OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N3006paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHusi KOHyca
(TII0CKOCTHI0, MAapaAIIEIbHON OCHOBaHUIO, U
IUIOCKOCTBIO, MPOXO/IAINEH uepe3 BEpIINHY)

1 Komb6unanust ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHH1K, OIIMCAaHHBIN 0KOJIO chepbl;

12 cdepa, BliMCcaHHAsT B MHOTOTPAHHUK HITH B
TEJIO0 BpallleHus

13 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA
00BEMOB TeT

14 O0BEM IUIMHpA, KOHYCa

15 OO0BéM 1mapa U mIomaahs chepol
[TogoGHBIC TENa B TPOCTPAHCTBE.

16 CooTHo1IeHNs MeX 1y TUIOIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TET

17 KonTtponbhas padora mo temam "Temna
BpanieHus" u "O0bvembI Ten"

18 BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpA Ha YUCIIO

71 PasnosxeHne BeKTOpa 110 TpEM

HEKOMIUIaHapHbIM BekTopam. [IpaBuiio




napajiejiicnuicaa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUH C
BEKTOPaMHU

23

[IpssMmoyrosibHast CUCTEMa KOOPJIMHAT B
npoctpancTBe. KoopauHatsl BekTOpa.
[Ipocreiinue 3a7a4u B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHoe
MIPOU3BEIEHHUE BEKTOPOB

25

Brruucnenue yrioB MExXay IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOJ TTPU
pElIeHUH TeOMETPUUECKUX 3a7au

27

KonTponpHas padora o Teme "BekTopsl u
KOOPJMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHue, 0600IIEeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOpEMBbI Kypca
TUITAHUMETPUH

29

[ToBTOpEeHue, 0600IIEeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUITAHUMETPUH

30

[ToBTOpEHME, 0000IIEHNE U
cucTeMaru3alusa 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

[ToBTOpEHME, 0000IIEHNE U
cUCTeMaTu3alys 3HaHu|. 3agaun




MJIAHUMETPHUU U MCTOABI UX PCILICHUA

[ToBTOpEHME, 0000IIEHNE U
CUCTCMaTu3al s 3HaHI/II>'I. OCHOBHBIC

32 1
¢Gurypsl, pakThl, TEOpEMBI Kypca
CTepeOMETpUH
33 HTorosas KOHTpoJbHAsA paboTa 1
34 [ToBTOpenwue, 0606meH1:1e U |
CHCTeMaTH3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

I'eometpus 10 knacc
«I'eomerpus. 10 -11» - Yuebuuk obureodbpazoBarenbHbIx yupexaenuit (JI.C.AtanacsH,

B.®. byryzos, C.b. Kagomues u ap.) — M.: IIpocsemienue.

METOJAUYECKHUE MATEPHUAJIbI VIS YUUTEJISA
I'eometpus 10 knacc
«T'eomerpus. 10 -11» - Yuebuuk obuieodbpazoBarenbHbIX yupexaenuit (JI.C.AtanacsH,

B.®. byryzos, C.b. Kagomues u ap.) — M.: IIpocsemienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

https://resh.edu.ru/subject/17/10/
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