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INOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma ydeOHoro kypca «I'eomerpus» 6a30BOTr0 ypoBHS I 00yUarOITUXCs
10 —11 knaccoB pa3paborana Ha ocHOBe DeAepaqbHOTO rOCYIapCTBEHHOTO 00pa30oBaTEIHLHOTO
CTaHJapTa CpexHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
OPEIbABISEMBIX K MaTeMaTHYecKOMy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peamuzanust  mporpaMmbl  o0ecrieuMBaeT  OBJAJCHHUE  KIIIOYEBHIMH  KOMIICTCHIHSMH,
COCTABIISIIONIMME OCHOBY JUUISl CaMOPAa3BUTHUSI M HEMPEPBIBHOTO OOpa30BaHHS, IEIOCTHOCTD
OOIIEKYIbTYPHOTO, IUYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YUaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETpUH Ha YpPOBHE CpEIHEro o0Iero oodpa3oBaHUs
00yCIIOBIEHa TPAKTUYECKOW 3HAYMMOCTHIO METANpPEeIMETHBIX M MPEIMETHBIX pPe3yIbTaToOB
o0y4eHHs Te€OMETPUM B HANPABIEHUWHU JIMYHOCTHOTO Pa3BUTHUs 0Oydarommxcsi, GopMUpOBaHUS
(GYHKIIMOHAIBLHOW MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3yY€HHUS APYTHX YYEOHBIX UCIUIUIMH.
PazButne y oOydaromuxcss TpPaBHIBHBIX TMPEACTABICHUNH O CYIIHOCTH U MPOUCXOKICHHUH
TEOMETPHUECKUX a0CTPaKIM, COOTHOIICHUU PEAIbHOTO U UIEAIBHOTO, XapaKTepe OTpasKeHUs
MaTeMaTU4YECKON HAyKOW SBJICHUU U MPOILECCOB PEATbHOTO MHpPA, MECTE T€OMETPUM B CUCTEME
HAyK WU pOJIM MaTeMAaTUYECKOTO MOJETUPOBAaHUS B HAyYHOM I[IO3HAHUUM U B IMPaKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PECHHSI YYAIIMXCS, a TakKe KadecTB
MBIIUTCHHSI, HEOOXOUMBIX JIJISl aIalITAl[iU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBusieTcs OAHUM U3 0a30BBIX IPEIMETOB HA YpPOBHE CpEIHEro OOILero
o0Opa3oBaHMs, Tak Kak o0OecrnedynBaeT BO3MOXKHOCTh WM3YYEHHs] KaK TUCIHUIUINH €CTECTBEHHO-
Hay4HOU HAaIIpaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MpluieHHEe, GOpMUPYEMOe TPHU U3YYCHUU OOYYAIOIUMUCS TMOHSATHHHBIX
OCHOB T€OMETPUM M TOCTPOCHUHM IEMOYKH JIOTHUYECKHX YTBEPKACHUW B XOJ€ peIleHus
FeOMETPUUECKUX 3aJlay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHWH 3a7ad €CTeCTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKu.

YMeHue opueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIX
NeSTeNIbHOCTH 4esioBeka. OpreHTaus yeaoBeka BO BPEMEHU U MPOCTPAHCTBE — HEO0OXO0IuMOe
YCIIOBHE €0 COIMAIBHOTO OBITHS, (hOpMa OTpaKEHHsI OKPYKAIOLIETO MUPA, YCIOBHUE YCIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus NEHCTBUTENLHOCTH. OmnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3aMu 00bEIUHSIET pa3Hble BUABI yUeOHOU U TPYAOBOM JAeSTENIbHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHANBHO BaXXHBIX KauyecTB, IIOATOMY aKTyalbHa 3ajayda
dbopMupoBaHUs y 00ydaONUXCs TPOCTPAHCTBEHHOTO MBIIIJICHHS KaK Pa3HOBUIHOCTH 0Opa3HOTO
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAKTUYECKOW ACSITEILHOCTU TIO
MHOTUM HampaBlIeHUSIM.

Lleas ocBOEHUS MpOTrpaMMBI yueOHOTO Kypca «I eoMeTpus» Ha 6a30BOM ypOBHE OOyUCHHS
— o0mieoOpa3zoBarenbHOE U OOIIEKYJIBTYpPHOE pPa3BUTHE OOydalolUXcs depes obOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS W HMCIOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U
JeicTBUi, ciennu(PUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOI0JDKEHUST 00pa3oBaHUs 1O
CHEIHNAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIIAJAHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma mo reomMeTpun Ha 6a30BOM YPOBHE MpEAHA3HAYCHA JITsl 00yJaONIUXCs CPeaHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHUNH Ha YPOBHE OCHOBHOTO OOIIEro
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obpaszoBanus. Takum o0Opa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOHWTH OOIIHE
MaTeMaTHYeCKUEe YMEHUs, CBSI3aHHbIE CO CHeM(UKON TeoMeTprH U HEOOXOAUMBIE JUISl )KU3HU B
COBpeMEHHOM o0mecTBe. Kpome 3T0oro, OHM MMEIOT BO3MOKHOCTh M3YYHUTh I'€OMETPHIO Ooee
riyOOKo, €ciii B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TI'€OMETPUYECKHUX 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 (opMupoBaHHE NPEACTABICHHUS O TEOMETPUM 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 MOHSATHSAMU O MHOTOIpaHHHMKax W
TeNax BPALEHUs U UX OCHOBHBIMU CBOMCTBaMH;

® OBJIQJICHUE AJITOPUTMAMU PELICHUs OCHOBHBIX TUIIOB 3aJay; (POPMHPOBAHUE YMEHHMS
IPOBOAMTH  HECJIOXHBIE  JOKA3aTEJIbHBIE  pAcCyX ACHHMs B  XOAE  pEILEHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE MHTEJUIEKTYIbHBIX W  TBOPYECKMX cHocoOHocTedl — oOywarommxcs,
II03HABATENIBHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHNUN, KPUTUYHOCTHU MBIIIJICHHUS;

e (opMupoBaHHE (PYHKLIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON I'€OMETPHM: YMEHHE
pacro3HaBaTh [IPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX JKU3HEHHBIX CUTYalUsX M MpPH HU3YYEHUH APYTHX Y4eOHBIX HPEIMETOB,
NPOSIBICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKUE MOJENIH, IPUMEHATh OCBOEHHBIN
TFE€OMETPUYECKUN ammapaT Julsl peleHus NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh ITOJYYEHHbBIE PE3YJIbTATHI.

OTnu4UTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/ay, pellaeMblX Ha ypOBHE UHTYUTUBHOIO IIO3HAHUS, U ONpPEAEIEHHBIM
o0pa3oM opraHm3oBaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE WHTYUTHUBHBIX IIPOLECCOB,
MOTHUBHPYET K JajdbHEUIIEMY H3YUEHUIO IIPEAMETA.

[Ipeanourenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb INPEIMETHO-NPAKTUUYECKOU
JESATENBHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPECTABIECHUH Y yUaIIUXCS B Kypce CTEpEOMETPUN
IPOBOIUTCS 3a CU€T pelIeHMs 3a7ad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONIEpUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJsIIHOCTh, @ ONIEpUPOBaHKe 00pa30M — B YCIOBUAX OTBJICUEHHS OT HAIJISTHOCTH, MBICTIEHHOTO
U3MEHEHHS €r0 UCXOHOTO CONEPKaHMSL.

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



[0 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM OOydYeHHs Ha YpPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueli MporpaMMBbI, pactpeeIEHHBIM I10 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 U yriyOusist e€, 00pa3yst IpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpun otBoAUTCA 2 yaca B Hezenmto B 10 knacce u 2 yaca B Henelro B 11
KJIacce, BCEro 3a JiBa roga oOydeHwus - 136 ydeOHBIX 4acoB.

COJEPKXAHUE YYEBHOTI'O KYPCA

10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE OHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosioskeHue NpsIMBIX B MIPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh MHPsMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuyiebHble TpPsIMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPIMBIX; MAPaUIEIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMH; YIOJI MEXIy HIPSIMBIMU B
npoctpaHcTBe.  I[lapannenpbHOCTh  IJIIOCKOCTEW:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuIebHBIX TUIOCKOCTel. [IpocTeiime mpocTpaHCTBEHHBIE GUTYPBI HA TIOCKOCTH: TETPAdIP,
KyO, apaJijiesienumnesa; NoCTpOeHHe CEYSHUH.

[lepneHAUKyIIpHOCTH HPSAMOM M IJIOCKOCTH:  TNEPIEHIMKYJSpPHbIE MpsIMBIE B
MPOCTPAHCTBE, NpsIMbIE MAapajuIeNbHbIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, TpPU3HAK
NEPHEHAUKYIISIPHOCTHU IIPSMOM U INIOCKOCTHU, TEOPEMA O NPSAMOM NEPIEHIUKYIISIPHON IIJIOCKOCTH.
VYrael B IpOCTPaHCTBE: Yo MEXKIY MPSAMON U IUIOCKOCTBIO; IBYTPAHHBIN yTOJl, TUHEHHBIN yTroJ
JBYIpaHHOro yrua. [leprneHauKyissp W HaKJIOHHBIE: PAcCCTOSIHUE OT TOYKHM JIO IJIOCKOCTH,
paccTostHie OT IPSAMOM 10 TIOCKOCTH, MPOEKLUs (PUTYpHI HA TIIOCKOCTh. [lepneHInKyIapHOCTb
IUIOCKOCTEM: NpPHU3HAK MEPHEHIUKYIAPHOCTH ABYyX IIIockoctel. Teopema o  Tpéx
NEePHEHAUKYISAPAX.

MHOrorpaHHuKH

[lonaTe MHOrOrpaHHHMKAa, OCHOBHBIE JJEMEHThl MHOTOIPAaHHUKA, BBINYKJIbIE U
HEBBINTYKJIbIe MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3mMa: N-yroiapHas npu3Ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsi TPU3MbL; OOKOBAs U MOJIHASA MOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpAMOYroJibHBIN Napauielienunen u ero cBoiicta. [lupamuaa: N-yronapHas
nupaMua, TPAaHU W OCHOBAaHUE NHUPAMUJBI, OOKOBas W TOJIHAS TOBEPXHOCTh MHUPAMUJIBI;
npaBuUjbHAs W YyCEU€HHAas MNHUpaMUld. OJEMEHThl Mpu3Mbl W nupamuabl. [IpaBuibHbIC
MHOTOIPAHHUKHU: TMOHITHE NPaBUIBHOTO MHOIOTPAaHHUKA; MpPAaBWJIbHAS MpU3Ma W IMPaBUJIbHAA
NUpaMKJIa; paBUiIbHAas TPEyroibHas MMpamMuia U MpaBUIIbHbIN TeTpasap; KyO. [Ipeacrasnenue o
MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa’Ip, N0ACKa’ap U ukocarap. CeueHus Npu3Mbl U MUPAMUIBI.



CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIEMEHTBl CAMMETPHUH B TUpaMuax, Napauiejenumneaax, NpaBUiIbHbIX MHOTOTpaHHUKAX.

Brruncrienue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MMOBEPXHOCTH M TIOJIHOM MOBEPXHOCTHU MPSIMON MPU3MBI, TUIOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU TpsiMOM Tipu3Mbl. [Imommane GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHOU
MUPAMHUJIBL, TEOPEMa O TUTOMIAIN yceu€HHON mupamuabl. [Torstre 06 00péme. OOBEM mupaMupbl,
MIPU3MBL.

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

11 KUIIACC

Tesa BpaneHus

[Munuaapuueckas MOBEPXHOCTh, 00pasylolue UUIMHIPUYECKONH TOBEPXHOCTH, OCh
IMHAPUYECKOM oBepXHOCTH. LlumuHap: ocHoBaHus 1 OOKOBast MOBEPXHOCTh, 00pa3yromias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckasi moBepXHOCTb, 00pasylolue KOHMYECKOH MOBEPXHOCTH, OChb M BEpIIMHA
KOHUYeckoil moBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpas3yolas M OChb; IUIOIIAIh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasylolMe U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTbD.

Cdepa u map: ueHTp, paauyc, AUaMeTp; IJIOUIaab MOBEpXHOCTU cdepbl. B3aumuoe
pacronoxenue chepbl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsl.

N3o6pakenue Ten BpallleHHUsI Ha MIIOCKOCTH. Pa3BEépTka HumHApa U KOHyca.

KomOunammu ten BpalleHHs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIlIEHUS.

[Tonsitue 00 oO0vEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
IPSAMOYTOJIBHOTO apaieNienunena u cieacTBus u3s He€. O0bEM HmmMHapa, Konyca. O0bEM mapa
U TUIOIIA b CEpBHI.

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

Ceuennss nwiuHApa (MapajyieIbHO M MEPHEHIUKYISPHO OCH), CEYEHHs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIEe Yepe3 BEpIINHY ), CEUCHHS 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m10ckocTH U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTOopa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3axay, CBI3aHHBIX ¢ IPUMEHEHUEM NIPaBUJI IEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHasg cucrema koopauHaT B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreitmme
3a/layd B KOOpAMHATax. YTodn MexAay BekTopaMu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.
Boluncienue yrioB MexAy NPSMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpU
pELIEHNH TEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBHI

JInaHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMmbl yueOHOro mnpenmera «MaremaTHKay
XapaKTEePU3YIOTCS:

I'pazxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BoCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPaXKAAHCKOM HACHTUYHOCTH, YBAKEHHS K IMTPOILIIOMY U
HACTOALLIEMY POCCHUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUHUCKUX
MaTE€MaTUKOB U POCCUICKON MAaTEMATHYECKOW IIKOJIbI, K MCIOJb30BaHUIO 3TUX JOCTH)KCHHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAayKHW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTH4YecKoe BOCIUTAHME:

SCTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIOYas  OCTETUKY  MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHWH, pPacCyKIEHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3uyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUs B MHTEpecax
3I0pOBOr0 W Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mMHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, PEryJsipHas (Qu3MuecKas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JIEATEIBbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyJAy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS;, MHTEPECOM K Pa3IUIHBIM
chepam mpohecCHOHATBEHON JesATeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO U
camMo00pa30BaHUIO Ha IPOTSKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MpPaKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HANPaBICHHOCTH.

JKOJI0ru4ecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBHIO AKOJIOTUYECKON KYJIbTYphl, MOHMMAHUEM BIMSHUS COIHAJIBLHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOW W COLMAIBHOM Cpeibl, OCO3HAHUEM
I00ANFHOTO — XapakTepa JOKOJIOTHMYECKHX Mpo0JjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelleHHs 3ajad B 00JacTU OKpY’Kalolleil cpebl, MIaHupOBaHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCIEACTBUAN ISl OKPYIKAIOIIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHUYECKOM HAayKH Kak c(epsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBWIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKU U MATEMaTHYECKON KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH ITPOECKTHYIO U HCCIENOBATEIIBCKYIO NEATEIBHOCTh HHINBUIYaJIbHO
U B TpYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOTrPaMMEBI Y4eOHOTo penaMeTa «MaTeMaTHKa
XapaKTepU3yIOTCS  OBIQJICHUEM  YHHUBEPCAIbHBIMU  HO3ZHAGAMETbHBIMU  OeliceUsMu,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2YIAmUGHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamenvmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupa;
npuUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

Ba3zoBrble JJornuyeckue aeiicTBHA:

® BBIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY HOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBATh CYIIECCTBEHHBIM MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUns B (haKTax,
JTaHHBIX, HAOMIOACHMSIX W YTBEPKACHMSIX; Mpeajaratb KPUTEPUM [JIsl BbISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

e J[enaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BBIBO/IBI,

e BBIOMpaTh crmocod pemnieHUs y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXO SN ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUHA  HHCTPYMEHT  IO3HAHWS;
dbopMyIupOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMH, POLIECCAMU;

® CaMOCTOATENHbHO (OpMyIHpOBaTH OOOOIIEHUS W  BBIBOJABI 1O  pe3yJibTaTaM
POBEAEHHOTO HAOIOCHUS, UCCIIEIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
pE3yNbTAaTOB, BBIBOJAOB U 0000IIECHUIA;

® [POTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MIPEATIOTOKCHIS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.



PabGora ¢ undopmanmeii:

BBISABIIATH Ae(UIIUTHI UHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUISL PEUICHUs 3aJ1auu;

BBIOMpaTh MH(OpPMAIMIO W3 HWCTOYHUKOB PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;

CTPYKTYpHpOBaTh HH(POPMAIMIO, TPEJICTABIATH €€ B  pasiIUuHbBIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAE&KHOCTh HMH(GOPMALMH MO CAMOCTOATENHHO C(HOpMYIMPOBAHHBIM
KPHUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCUCMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKOB 00YYAIOUUXCAL.
Oo0menue:

BOCHPUHHUMATh U (POPMYIMPOBATH CYXJICHHS B COOTBETCTBHHU C YCIOBHSIMHU H IETSIMU
OOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEUICHUS 331a4i, KOMMEHTHPOBATh
HOJTY4EHHBIH Pe3yNIbTarT;

B X0JIe 00CYKJIEHHsI 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOJIEMBI,
pemraeMoii 3a/1a4u, BEICKA3bIBATh HJICH, HAIICICHHBIE HA TIOMCK PELICHUS; COTTOCTABIIAT
CBOU CYXJICHUS C CY>KICHUSIMHU APYTUX YYACTHUKOB TMAJIOTa, OOHAPYKHUBATH PAa3Inune
U CXOJCTBO TMO3UIMI; B KOPPEKTHOH (opme (opMynnpoBaTh pa3HOINIACHs, CBOU
BO3PAKCHHUS;

IPE/ICTABIATh PE3YJITAThl PEHICHUs 3aJauM, SKCIIEPUMEHTA, HCCIICIOBAHNUS, ITPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OpMAT BHICTYIJICHUS C YYETOM 3a7ad NpPE3EHTAlH |
0COOEHHOCTEH ayTUTOPHUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U HHAMBUYaIbHON paboThI IpU
peleHnH yueOHbIX 33/1a4; MPUHUMATh LIeJIb COBMECTHOM JIESTeNbHOCTH, IUIAHUPOBATh
OpPraHM3aliI0 COBMECTHOH pabOTHI, paclpelersaTh BHUIBI pPabOT, IOrOBapHBATHCS,
00CcyXaaTh POIIECC U PE3yJIbTaT padOTHl; 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMbI» M UHBIE); BHITIOIHATH CBOIO YaCTh PA0OTH M KOOPAMHUPOBATH CBOM JICHCTBHS
C APYTUMH YJICHaMU KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaAa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcanvnoie pecynamuensvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMolCiLo8blx
VCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCTU.
Camoopranmn3anus:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PElIeHus C yIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHU ¢ yuéTOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH IIO3HABATEIBHON pEeQIEKCHU KaK OCO3HAHUS COBEpPIIAeMBIX
JEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX peE3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMONIPOBEPKH, CAMOKOHTPOJISI TpOIecca M pe3ysibTara peIIeHUs MaTeMaTHYeCKOU
3aj1auu;



® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, TaHHBIX, HAHJACHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pe3yjibTaTa eI U YCIOBUAM, OOBSICHATh NPUUYHUHBI
JOCTIDKEHUS! WIM HEJIOCTHIKEHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHITUSMH: TOYKA, IPSMasi, IJIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIIEACTBHUS U3 HUX MPU PEUICHUH T€OMETPUUECKUX
3amad.

OnepupoBaTh TMOHATHSIMHU: TAPAJUICIBHOCTh M IMEPICHIUKYJISPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccudunupoBars B3anMHOE pacioioKeHHE IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHSTHUSIMHU: JABYTPAaHHBIM Yrol, TpPaHU JBYTPAHHOTO yria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN yroJ ABYTPaHHOTO YIJIa; TPaayCHasi Mepa JIBYTPaHHOTO yTJa.

OmnepupoBaTh MOHITHSAMH: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBIMYKJIBIH MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHK.

Pacrio3HaBaTh OCHOBHBIE BHBI MHOTOTPAaHHUKOB (THpaMuia; Mpu3Ma, MPSIMOYTOIbHBIHA
napajuiejenumne, Kyo).

KnaccupumupoBarh MHOTOTPaHHUKH, BBIOMpass OCHOBAaHWS JUId  KiacCH(HUKAIMU
(BBIMTYKJIbIE W HEBBIMYKIIbIE MHOTOTPAaHHUKH; TPAaBUIbHBIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIEC IPU3MBI, MapaJIeIICTUTIEb] ).

OnepupoBaTh MOHIATUSMH: CEKYIIasi INIOCKOCTh, CEYCeHUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIUTIBI TIOCTPOCHUS CEUSHHH, UCTIONB3YSI METO/ CIIEIIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIOJNHATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXK/IEHUE TEOMETPUIESCKUX BEITMYMH 110 00pa3liaM iU ajrOpUTMaM,
NPUMEHSST U3BECTHBIC aHATUTHYECKHE METOJNbI NMPH PEHNICHUW CTaHIAPTHBIX MaTEMaTHYECKUX
3a/1a4 Ha BBIYHCIICHHE PACCTOSHUN MEXIy IBYMs TOYKAMHU, OT TOYKH JIO MPSMOM, OT TOYKH JIO
TUIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TTPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 11O 00pa3IiaM Wi allfOpUTMaM,
NPUMEHSST U3BECTHBIC aHATMTHYECKHE METOJIbI NMPH PEHNICHUW CTAaHIAPTHBIX MaTeMaTHYECKUX
3a7ad4 Ha BBIYHMCICHHUE YIJIOB MEXIY CKPEIIUBAIONIMMUCS TPSIMBIMHA, MEXKIY MPSIMOH H
IUIOCKOCTBIO, MEXKY MJIOCKOCTSMH, IBYTPAaHHBIX YTIIOB.

Brerancnsate 00bEMBI U TIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, TUPAMHIIA) C
npuMeHeHHeM (pOPMYIT; BBIYHCIISITh COOTHOIIICHHS MEXY IUTOMIAISIMHU ITOBEPXHOCTEH, 00BbEMaMu
NOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETpPUS B MPOCTPAHCTBE; IICHTP, OCh U ILIOCKOCTH
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarh, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHMOOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.



[lpuMeHATh TeoMeTpUYecKhe (akThl IS PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpearojgaratomux HECKOJIbKO IMaroB pCHICHHA, €CJIW YCIOBUA NPUMCHCHHA 3addaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEHIIME MPOrPaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHIX 3a1a.

[IpuBoguTe mHpuUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC M KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTRBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHS HA MPAKTUKE: aHAIM3MPOBATh peajbHbIC CUTYallUd U
NPUMEHATh  M3YYCHHbIC TMOHATHS B  MpOIECCe TOMCKAa  PEHICHHUS  MaTeMaTHYECKH
c(hOpMyJIUPOBAHHON TPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TCOMETPHH,
HCCIICA0BAaTh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM I'COMCTPHUYCCKUX HOHATUU H TCOPECM,
ammapara anreOpbl; peniaTh IPaKTHYSCKUE 3a/1a4H1, CBSI3aHHBIC ¢ HAXOXKICHHEM TeOMETPHUYCCKIX
BEJTUYHH.

11 KUIIACC

OnepupoBaTh NOHIATUSIMHU: IMIIUHIPUYECKAs TOBEPXHOCTH, 00pa3yoliye HUINHAPUIECKOM
MOBEPXHOCTH; IMIIMHIP; KOHUYECKasl MOBEPXHOCTh, O0Pa3yOIIne KOHHMYECKON MOBEPXHOCTH,
KOHYC; c(hepuieckasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.

KrnaccudunupoBars B3anMHOE pacroioskeHue Chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOH CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAAU TOBEPXHOCTEH TeN BpallleHUsl, T€OMETPUUYECKUX Tl C
npuUMEeHEHHEeM (hOpMYII.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(hepy U OMHCAHHBIN OKOJIO
cdepsl; cdepa, BliMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbruncnsTe COOTHOLICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMU MOTOOHBIX TE.

N300paxkaTs u3ydaembie (GUTYpBI OT PyKH U C NPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrIMoTHATE (BBIHOCHBIC) TNIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYD: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BPALICHUSI.

N3Brnekath, HMHTEPIPETUPOBATHh M MPEOOPA30OBLIBATh MH(OPMALIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX PUTYpPaAX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYyHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE 1eHCTBUA CIOXKEHHS] BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOKEHHUS BEKTOPa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHHU 00JI1aal0T.

[IpumeHsITH MpaBUIO MapaUIeIEIUIIEAA.

OnepupoBaTh MOHATHUSAMHU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M IIPOU3BEIEHHE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

10



[lpuMeHATh TeoMeTpUYecKhe (akThl IS PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpearojgaratomux HECKOJIbKO IaroB pCHICHHA, €CIIW YCIOBUA NPHUMCHCHHA 3adaHbl B SIBHOU
dopme.

Pemath mpocTeiiiime reoMeTpuIecKue 3a1aun Ha MPUMEHEHHE BEKTOPHO-KOOPANHATHOTO
METOo/1a.

Pemratn 3aa4u Ha JOKa3aTCJIIbCTBO MAaTEMATHUYCCKHUX OTHOLICHUU U HaXO0XKICHUC
TCOMCTPHUYCCKUX BCIWYHH I1O 06pa3uaM HJIN aJIrOpUuTMaM, NPpUMCHASA U3BCCTHBIC MCTOJbI ITPU
PEILICHNH CTAaHJAPTHBIX MATEMATHYCCKUX 33/1a4.

[IpuMeHATh TPOCTEHIINE MPOrPaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUCCKUX 3a/1ad.

[IpuBoguTe mHpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE M KHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHS HA MPAKTUKE: aHAIM3UPOBATh peajibHbIC CUTYallud U
MMPUMCHATH HU3Y4YCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTn4YcCKn
c(hOpMyJIUPOBAHHON TPOOIEMBI, MOJICIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TCOMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIC MOJIEIH C HMCIOJh30BAHHEM TI'€OMETPUYCCKUX MOHSATHH U TEOPEM,
ammapara anreOpbl; peniaTh IPaKTHYSCKUE 3a/1a4H1, CBSI3aHHBIC ¢ HAXOXKICHHEM TeOMETPHUYCCKIX
BCIIMYHH.

11



Ne
n/n

no

No grw

TemaTuveckoe MJIAHUPOBAHUE

10 kaace

HaumeHoBaHue pa3esioB M TeM IPOrpaMMBbl

Bgenenue B crepeoMeTpuro

[IpsiMbIE ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapayuienbHOCTB IPSIMBIX U IIJIOCKOCTEMN
[leprieHANKYIAPHOCTD MPSIMBIX U MNIOCKOCTEN
VYTrbl MeXAy NPSMBIMU U TUIOCKOCTSIMU
MHOrorpaHHuKu

O6bEMBI MHOTOIPaHHUKOB

IToBTOpEHME: CEueHUs], PACCTOSHUS U YTJIbl

OBIJ_[EE KOJIMYECTBO YACOB 110 ITPOI'PAMME

Ne
n/n

AWM R

11 kaace

HaumeHoBaHue pa3esioB U TeM IPOrpaMMBbl

Tena BpameHus

O6beMbl Ten

BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE
[ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3AIMs 3HAHU I

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

12

KoanuecTBO
4acoB

Bcero
10

12

12
10
11
9
4

68

KoanuecTBO
4acoB

Bcero
20
15
15
18

68

JlonoTHUTEIbHAS
uHpopmanus

JlonoTHUTENbHAS
uHpopmanus



IHoypouyHoe muianHupoBaHue

I'eomerpus 10 kiace
2 Jaca B HeJielro, 68 4acoB B 1o

Ne JlonoJHuTeIbHAS
Tema ypoka

n/n uHopmanus

1. AKCHOMBI CTEPEOMETPUU

2. CylecTBOBaHHE MIIOCKOCTH, MTPOXOIAIICH Yepe3 JaHHYIO

IPSIMYIO U JaHHYIO TOUKY
[Tepecedenue npsMoii ¢ MIOCKOCTHIO
Cy1iecTBoOBaHUE MIIOCKOCTH, IPOXOJAIIEH Yepe3 TpH
JaHHbIE TOYKU. 3aMe4YaHue K akcruoMme |

S) Paz0buenne npocTpaHcTBa Ha JBa MOTYNIPOCTPAHCTBA

6 AkcuoMbl ctepeomerpun. Pemenue 3agau

7. [TapamnenpHble MIpsIMbIE B IPOCTPAHCTBE

8 [TapamtenpHble npsiMBbIE B IPOCTPAHCTBE. Pemienne 3anaq

9 ITpu3Hak napamuieabHOCTH MPSIMBIX

10.  IlpusHak mapamienbHOCTH NpsAMBIX. Perienue 3anau

11.  IIpusHak napayieTbHOCTH MPSAMOU U TIIIOCKOCTH

12.  IlpusHak napajjieTbHOCTH IIOCKOCTEH

13.  IlpusHak mapaiesbHOCTH NPSAMON U MIIOCKOCTH. [Ipu3Hak
MapajyIENbHOCTH IUIOCKOCTEN. Pelenne 3amau

14.  CyumecTBOBaHME IIJIOCKOCTH, MAPAJIENbHON JAHHON

IIOCKOCTH
15.  CgoiicTBa mapaieIbHBIX TIOCKOCTEH

16. CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH. Pemenne 3amaqy
17. CaoiicTBa napajieNbHbIX INIOCKOCTEN. Pemienue 3anau

18.  M3o0pakeHHe MpOCTPaHCTBEHHBIX (PUTYpP HA TIIOCKOCTH

19.  Pemenue 3a1a4 no TeMaM «AKCHOMBI CTEPEOMETPUNY,
«ITapanienbHOCTh MPSAMBIX U IIIOCKOCTEI

20.  KontpouabHas padora Nel «KAKCHOMBI CTEPEOMETPUH.
IMapa/ieJbHOCTHh NPSMBIX U IJIOCKOCTE

21.  IlepneHAMKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE

22.  Ilpu3HaK neprneHAUKYISIPHOCTH MPSIMOM U IUIOCKOCTH

23.  IlpusHak nepneHIUKYISIPHOCTH MPSMOKN U TUIOCKOCTH.
Pewenne 3anau

24.  TlocTpoeHwue MEepIeHIUKYIISIPHBIX MPSMOM U TUIOCKOCTH

25.  CpoiicTBa NepreHAUKYISPHBIX MPSIMOI U TIIOCKOCTH

26.  CpoiicTBa NMepreHAUKYISIPHBIX MPSIMOM M TUIOCKOCTH.
Pemenue 3agau

27.  llepnieHauKyJsIp M HAKJIOHHAS

28.  Ilepnenmukymnsp u HakiIoHHas. Pemenue 3amayu (1)

29.  Ilepnenaukymsp v HakJIoHHAs. Pemenue 3amay (2)

30.  Ilepnenaukynsip u HakJIoHHas. Pemenue 3anay (3)
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31.

32.

33.
34.
35.
36.
37.
38.

39.

40.
41.
42.

43.

44,
45.
46.
47.
48.

49.
50.
S1.
52.
53.
54,
55.

56.
S57.

58.

59.
60.
61.
62.

IlepneHUKyYIAPHOCTD NPSMOM U IIJIOCKOCTH. Perienne
3a1a4

KontpoabsHnas padora Ne2 «IlepneHauKyJIsApHOCTH
NPSIMOM M MJIOCKOCTH»

Teopema o Tpex nepneHANKyIsIpax

Teopema o Tpex nepneHauKyIsIpax. Pemenue 3amayq (1)
Teopema o Tpex neprneHauKysipax. Pemenue 3anau (2)
Teopema o Tpex nepnenaukynspax. Pemenne 3agay (3)
[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN

[Ipu3Hak nepneHIuKyISPHOCTH TIIOCKOCTEN. Pemenue
3amay (1)

IIpu3Hak nepnesauKyISIpHOCTH IIIOCKOCTEN. Pelenue
3anay (2)

Paccrosinne Mexay CKpemmBalOIUMUCS MPSIMbIMUA
OpToroHanbHO€E MPOEKTUPOBAHNE B TEXHUYECKOM YEPUEHUN
Pemenue 3agau no reme «llepneHauKyIsipHOCT
IIJIOCKOCTEN

KontpoabsHnas padora Ne3 «IlepneHauKyJIApHOCTH
IJIOCKOCTEeH»

BBeneHne nexkapToBbIX KOOPAMHAT B IIPOCTPAHCTBE.
PaccrosiHne mexay Toukamu

Koopannats! cepearHbl OTpe3ka

[Ipocreiimune 3agayn B KoopauHaTax. Pemenue 3anau
[IpeoOpa3oBanue CUMMETPUH B IPOCTPAHCTBE. J{BIKEHHE B
IIPOCTPAHCTBE

[TapannenwsHbIil IEpeHOC B TpocTpancTBe. [logodue
MIPOCTPAHCTBEHHBIX (HUTYDP

VYroa Mexay CKpelrBAOIIUMUCS MPSMBIMU. YTOJI MEXIY
IIPSIMOM U TUIOCKOCTBIO

Yron Mexay ImIOCKOCTAMHU

VYribl Mexay IpSMBIMU U TUIOCKOCTAMHU. Pelienue 3aau
[Imomaae opTOroHaIbHON MPOEKIIMA MHOTOYTOJIbHUKA
BekTtops! B ipocTpancTBe. JleiicTBUS HaJ BEKTOpaMH B
MIPOCTPAHCTBE

PaznosxeHue BekTOpa Mo TpeM HEKOMILIAHAPHBIM BEKTOPaM.
YpaBHEHHE NIOCKOCTH

JlelicTBuA Haa BEKTOpaMH B IIpocTpaHcTBe. Pemenue 3aqau
JlexapToBBI KOOPAUHATHI U BEKTOPHI B TPOCTPAHCTBE.
Pewenne 3anau

KonTtpoabsHnas padora Ned «/lekapToBbI KOOPAMHATHI
BEKTOPHI B IPOCTPAHCTBE)

IToBTOpEHNE. AKCHOMBI CTEPEOMETPHUH.

[ToBTOpenue. ITapamienbHOCTh NPAMBIX U INIOCKOCTEHN
[ToBTOpenue. ITapamienbHOCTh NPAMBIX U INIOCKOCTEH
[ToBTOpenue. IlepneHAUKYISIPHOCTh TPSIMOM U MITIOCKOCTH
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63.
64.
65.
66.

67.

68.

IToBropenue. IlepreHIUKYIAPHOCTD MPSIMOU U IIJIOCKOCTH
IToBropenue. IlepreH IUKYIIPHOCTD INIOCKOCTEN
[ToBTOpenue. IlepneHIUKYISIPHOCTH MIIOCKOCTEN
[ToBTOpenue. JlekapToBbl KOOPAUHATHI U BEKTOPHI B
IIPOCTPAHCTBE

IToBTOpenue. [lekapToBbl KOOPAUHATHI U BEKTOPHI B
IIPOCTPAHCTBE

[ToBTropenue. [ToqoOue MpOCTpaHCTBEHHBIX QUTYP
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IHoypouyHoe muianHupoBaHue

I'eometpus 11 knacc
2 Jaca B HeJielro, 68 4acoB B 1o

Ne JlonoJHuTeIbHAS
Tema ypoka
n/n uHopmanus
1. JIByTpaHHBIN yroJl, TPEXTPaHHbIM yroJl, MHOTOI'PaHHbIN
yTOJL
2. MHororpaHHUKH
3. [Tpusma. N3006paxenne mpu3Mbl
4. ITocTpoeHnue ceueHnii MpU3MBI
S. ITocTpoeHnue ceueHnii MpU3MBI
6. Bunbl npu3Mel.
7. [Tapannenenunen
8. [IpsamoyronbHBIN apasuieenunen
0. [IpsamoyronsHbIM apasuienenunel. Pemenune 3anau
10.  Pemenue 3amau o teme «/IByrpannsiii yromu. [Ipusmar»
11.  KourpoanHas padora Nel «/[Byrpannsbiii yroa. Ilpuzma»
12.  Tlupamupa. [ToctpoeHne mupamMuabl U €€ TUIOCKUX CeYCHUH
13.  Tupamupa. [loctpoeHue nmupamMuabl U €€ TUIOCKUX CEYEHUH.

Pemenue 3agau

14. VYceueHHnas nupamua.

15.  IlpaBuibHas nupamuaa

16.  IIpaBuibHBIE MHOTOTPAaHHHUKHU

17. [IpaBunsHas nmupamua. Pemenue 3amaq

18.  Pemenwue 3amau no teme «IIupamuna. [ToBepxHocTb
MUPAMHUIBD)

19.  KourtpoasHas padora Ne2 «IIlupamuga»

20.  Hwmuanp. CedeHus MUIMHAPA TTIOCKOCTIMU

21. Hunmuaap. CedeHus MIMHIPA TUIOCKOCTSIMH.
Pemrenue 3agau.

22.  BrnucaHHas ¥ ONUCaHHAS MPU3MBI.

23. Bnucannas u onucanHas nmpusMbl. Pemenue 3amaq

24.  Konyc. CeueHust KOHyca MIOCKOCTSIMHU.

25. Konyc. Ceuenus konyca miockoctsiMu. Perienue 3agad.

26. Bnucannas u onucanHasi nupamMubl.

27.  BrucannHasg u onmucaHHas mupamubl. Pemenue 3agau.

28.  lllap. Ceuenue mapa miockocTbio. CHMMETpHS mapa.

29.  KacarenpHas muiockocTs K mapy. [lepeceuenue asyx cohep.

30.  BmucaHHbIe U ONMCAaHHBIE MHOTOTPAHHUKHU

31. BrucanHHble U ONMCaHHbIE MHOTOTpaHHUKH. Perienue 3a1ad.

32. O moHATHHM TeNa M €ro TOBEPXHOCTH B reoMeTpuu. Perenue
3ajau.

33. Pemenue 3amau mo reme «Temna BpameHus»
34.  KontpoabHasi padota Ne3 «Tesia Bpamenus
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35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52,
53.
54.
55.
56.
57,
58.
59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

[Tonstre o6beMa. OOBEM MPSIMOYTOILHOTO
napajienenuneaa

O0beM HAKJIOHHOTO Tapalieenure1a

O06BemM IPU3MBI.

O6bem npusMmel. Penrenrne 3aaay.

O6beM npu3Mmel. Perenne 3amad.

PaBnoBenukue Tena. O0beM MUpaMUIBL.

O0beM yceueHHOM MUPaMHUIBI.

O06bem nupamuabl. Perenue 3amad.

OOBemMBbI TOJJOOHBIX TEIT.

Pemenwue 3amay mo teme «OObEMBI MHOTOTPAHHUKOBY
KountpoabsHnas padora Ned «O0beMbl MHOTOTPAHHUKOB)
O0beM uIHHIpa

O6bem nuuHapa. Pemenue 3amay.

O0bem KoHycCa.

OOBeM yceueHHOTo KOHyca

O0beM yceueHHOTO KOHYca. Perenne 3amad.

O06mwem mapa

O6beM 11apoBOro CEerMeHTa U CEKTOpA.

O06bem mapa u ero yacreil. Pemmenne 3amay.

[Tnomaas GOKOBOM MOBEPXHOCTH IIMIIUHIPA.

[Imomaae moBepxHocTH HMIIMHAPA. Pemenue 3agay.
[Tnomaae 60KOBOI MOBEPXHOCTH KOHYCA.

[Tnomane 60KOBOI MOBEPXHOCTH KOHYca. Pemenue 3amay.
[Tnomans chepsr

[Tnomans chepsl. Perenne 3amay.

Pemenwue 3anay mo Teme «OObEMBI M IOBEPXHOCTH TEI
BpaIIECHUS»

KonTpoabHas padora NeS «O0bemMbl M IOBEPXHOCTH TeJl
BpallleHHUs»

Ypoxk noBTopenus 1o teme «llapanienbHoCTh NPSIMBIX U
TIOCKOCTEMN

VYpok noBTopenus 1no teme «lleprneHauKkyiIspHOCTb TPSMBIX
U IUIOCKOCTEMN

Ypoxk noBTOopeHus 1o TeMe «JlekapToBbl KO OpJIMHATHI U
BEKTOPBI B IPOCTPAHCTBE»

Ypoxk noBTopeHus 1o TeMe « MHOTrOrpaHHUKI

VYpok noBTopeHus 1o teme « Tena BpaleHus»

Ypok noBTopeHus o teme «OObeMbI U MIIOMAIH
MMOBEPXHOCTEN FT€OMETPUUECKUX TEI»

KonTpoabHasi padora (uToroas)
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Martemaruka: anreOpa U Hayajla MaTeMaTHYeCKOro aHainu3a, reometpusi. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., Byry3oB B.®., Kangomies C.b. u npyrue, AKIoHEpHOE 00IIECTBO

«M3narenscTBO «IIpocBemenune

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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