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MHHOACHUTEJIBHASA 3ATINCKA

l'eomerpust sBnsieTcss oAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIAHEro oOLIero
o0pa3oBaHus, TaK Kak 00ecreyrBaeT BO3MOXHOCTh U3yUEHHS IUCHUIIINH €CTECTBEHHO -HAyYHOU
HaIpaBJIIEHHOCTH M TPEAMETOB I'yMaHUTapHOTro Iukia. [I0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopMupyeMoe TpH HM3y4EHUH OOY4YAIOUIUMUCS MOHSATHHHBIX OCHOB T€OMETpUH, IMpH
JI0Ka3aTeNIbCTBE TEOPEM M MOCTPOCHUM UENOYKU JIOTMUECKUX YTBEPXKACHUW NpHU pelieHun
reOMETPUYECKUX 3aJlady, YMEHHE BBIIBUIAaTb M OINPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIOJIb3YIOTCS TIPU PEIICHUU 3aJa4 €CTECTBEHHO-HAay4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3azad.

Ienp ocBoeHUs mporpamMmbl y4eOHOTO Kypca «l'eomeTpusi» Ha yriyOJN€HHOM YpOBHE —
pa3BUTHE WHIUBHUIYaJIbHBIX CIIOCOOHOCTEH OOYYAIONMIMXCS TPU HW3YYEHHUH TEOMETPHH, Kak
COCTaBJISIIONICH TIpeAMETHOW oOmactn «Martematnka ¥ WHGOpPMaTHKa» depe3 oOecredeHue
BO3MOKHOCTH TPHUOOPETEHUS W HUCIOJIb30BaHUS Oosiee IIIyOOKHMX TNeOMETPUYECKHX 3HAHUH U
NEWCTBUH, CHEIM(PUYHBIX TE€OMETPUH, U HEOOXOAMMBIX ISl YCIICIIHOTO IPO(EeCCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIb30BAaHHEM MAaTEMaTHKH.

[IpropuTeTHBIMU 3a/1a4aMH Kypca F€OMETPHH Ha YriIyOJEHHOM YpOBHE, paCIIUPSIONIIMU
U YCUJIMBAIOMIMMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

paCIupCHUC MPCACTABICHHA O TI'COMCTPHH KaK 4YaCTH MHpOBOfI KYJIBTYpPbl H
q)OpMI/IpOBaHI/IC O0CO3HaHHA B3aUMOCBSA3U I'COMCTPUH C OKPYKAOIIUM MUPOM;

(dbopMHpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (GUIYpax KaKk O BaKHEUIINX
MaTeMaTHYeCKUX MOJENAX, IO3BOJSIONIMX OMNHCHIBAaTh W M3Yy4aTh pasHbIe  SIBICHUS
OKPYKAIOIIEr0 MUpa, 3HAaHUE MOHATHHHOTO ammapara mo pasaeny «CrepeoMeTpus» y4eOHOTO
Kypca T€OMETpHH;

(I)OpMI/IpOBaHI/IC YMEHHA BJIaZICTh OCHOBHBIMHU IMOHATHAMHA O TPOCTPAHCTBCHHBIX q)Hl"yan u
X OCHOBHBIMH CBOﬁCTBaMH, 3HAHUC TCEOPEM, (I)OpMy.]'I U YMCHHUC HUX NPHUMCHATH, YMCHUA
AOKa3bIBATh TCOPCMBI U HAXOJAUTH HCCTAHAAPTHBIC CITOCOOBI peUICHUA 3a1a4;

q)OpMI/IpOBaHI/IC YMCHHA pPaCliO3HABATh Ha YCPTECI)KAX, MOACIAX U B pPCAJIbHOM MHUPE
MHOT'OTpaHHUKHU U TEJIa BpalllCHUA, KOHCTPYUPOBATh T'COMCTPUICCKHUEC MOACIIN,



(dopmupoBanue ITOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOI0 IIOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHUMAHUS PO AKCMOMATHKU TPU TPOBEICHUH
pacCyKICHUN;

¢dbopmMupoBaHre yMEHHs BJIAJCTh METOJAMH JIOKAa3aTeJIbCTB M aJTOPUTMOB PELICHHS,
YMEHHUSI HMX HPUMEHATh, NPOBOJUTH JOKa3aTeJIbHbIE pPACCY)KICHUS B XOJAE pEIICHUs
CTEpEOMETPUYECKMX 33Jad W 3aJad C [PaKTUYECKUM cojepkaHueM, (OpMUPOBaHUE
NpPEJCTaBICHUS O HEOOXOAMMOCTH JIOKA3aTeNbCTB NpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEPKIACHUM U POJIM AKCMOMAaTUKU B IPOBEJICHUU JIEAYKTUBHBIX PaCCYXKJIECHUN;

pa3BUTHE U COBEPILICHCTBOBAHME WHTEIJIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEN
oOyuarouiuxcs, I03HABATEIbHOW aKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUICHHS], HHTEPECa K N3y4EHUIO T€OMETPHH;

¢opmupoBaHre (YHKIIMOHAIBLHOM TI'PaMOTHOCTH, pPEJIEBAHTHOM TI'€OMETpUU: YMEHUs
pacrno3HaBaTh MPOSIBJICHUS TI'E€OMETPUUYECKMX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaJIbHBIX JKU3HEHHBIX CUTYalUAX U MPHU U3YYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHMOCTE M 3aKOHOMEPHOCTEM, MOJEIMPOBAHMS pEANbHBIX CHUTYyal[Ud, HCCIEIOBAHUS
ITOCTPOEHHBIX MO/JIENEN, HHTEPIIPETALIMHU TIOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEp>KaTENbHBIMU JIMHUAMHU yueOHoro Kypca «['eomerpusi» B 10—11 kiaccax
aBIsitoTCs: «lIpsiMble M IIOCKOCTH B MPOCTpaHCTBe», «MHOrorpaHHukny, «Tema BpalieHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B IPOCTPAHCTBEN.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «YMETh OINEPUPOBATH TMOHATHUIMM,
peleBaHTHBIMU TE€OMETPUU Ha yrayonEéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpKATEJIbHBIM JIMHHUAM Yy4eOHOTro Kypca, a (OpMHpPOBAaHUE JIOTHUYECKUX YMEHHI
pacmpezensercss HE TOJbKO IO COJEp)KaTelIbHbIM JIMHUSIM, HO U IO TrojaM OOyueHus.
Copepxanne 00pa3oBaHHs, COOTBETCTBYIOLEE MpPEIMETHBIM  pe3yiabTaTaM  OCBOEHUS
OenepanbHON pabouell MPOrpaMMebl, paclpereEHHbIM M0 ToJaM 00y4eHHsI, CTPYKTYPHUPOBAHO
TakuM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIPOCaM OOy4arolIuecs
oOpalagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHM30BaTh OBJIAJICHHE T'€OMETPUYECKUMU
MOHATHSAMH M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYMATENbHO, C COOJIIOJICHUEM MpPUHIUIIA
MIPEeMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHYECKHUX
Mpe/ICTaBICHU O00yJaroMXcs, paciupss u yriayonss e€, oOpaszysl MpOYHbIe MHOXKECTBEHHbIE
CBSI3H.

Hepexon K U3YYCHHIO TCOMETPHUU HA yTJ'Iy'6J'IéHHOM YPOBHC ITIO3BOJIACT:

co3gath ycnoBusi uia guddepeHnnanud oOydeHus, MOCTPOCHUS WHIAUBUAYAIbHBIX
00pa3zoBaTeIIbHBIX porpamm, 00ecIieunTh yrIIyonéHHoe U3y4deHue TCOMETPUH
KaK COCTaBJISIONIEeH yueOHOro npeamera «MaTemaTHKay,

MOJITOTOBUTh OOYYAIOIIMXCS K TMPOJIOJDKCHUIO M3YYCHUsT MAaTeMaTHKU ¢ y4ETOM BBIOOpA
Oyaymiedt mpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXKAY OOIMIMM U MPOGECCUOHATBHBIM
oOpa3oBaHUEM.

Ha wm3yuenue ydeOGHOro kypca «I['eomerpusi» Ha yrayOn€HHOM ypoBHE oTBoguTcs 204
gaca: B 10 ximacce — 102 gaca (3 gaca B Hegenio), B 11 kinacce — 102 gaca (3 gaca B HeemI0).



COJAEPKAHUE OBYYEHUA

10 KJIACC

HpﬂMble U IIJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpun. Touka, mpsiMasi, MI0CKOCTh, MpocTpaHcTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHO€E pacroioKeHHE NMPSMBIX B IMIPOCTPAHCTBE: MEPECEKAIOUINECS, NapaJUICIbHBIE U
cKkpeuuBaromuecs npsaMele. [IpuzHaku ckpemuBarommxcs npsmseix. [lapamiensHOCTh NPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapaUIeNIbHBIE MPSIMbIE B MPOCTPAHCTBE, MApaAJUIEIIBHOCTD TPEX
NpSAMBIX, MapaJUIeIbHOCTh NOPsIMOM M IIOCKOCTH. [lapamnensHoe W UEHTpalbHOE
MPOEKTHpOBaHue, nu300paxenue Guryp. OCHOBHbBIE CBONCTBA MapalIeIbHOIO MPOEKTUPOBAHUS.
N3o00paxkenue Guryp B mapajuieabHON MPOEKIUU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXy OPSIMBIMM B MIpOCTpaHCTBE. IlapajieapHOCTh IJIOCKOCTEN: MapajuleibHbIE IUIOCKOCTH,
CBOICTBa NapauleabHbIX IUIOCKOCTeH. [IpocTeiiye npocTpaHCTBEHHbIE PUTYPBI HAa TUIOCKOCTH:
TETPadp, NapauICICIUIE, IOCTPOCHNE CEUECHU M.

[lepneHukynapHOCTh NPSAMOM W TUIOCKOCTU: MEPHEHIUKYISpHbIE MpsIMble B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHeHIUKYISIpHbIE K IUIOCKOCTH, MpU3HAK
MEPNECHANKYJSIPHOCTH TPAMOM M TUIOCKOCTH, TeopemMa O TMPpSIMON MNEePHEHIUKYIIPHOU
mwiockoctu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKyYsp U HAKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK MEPIEHAUKYIISIPHOCTH IBYX IJIocKocTel. Teopema
0 TpEX MEepIEeHIUKYIApax.

VYTriabl B IPOCTPAHCTBE: YTOJ MEKIY MPSAMOU M IJIOCKOCTHIO, ABYTPAHHBIN YTOJI, TMHEHHBII
yroa ABYrpaHHOTO yria. TpéxrpaHHblii U MHOrorpaHssie yriibl. CBOWMCTBa IUIOCKUX YTJIOB
MHOrorpaHHoro yria. CBOICTBa IJIOCKUMX U JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yTIIIa.

MHoOrorpaHHuKHu

Bungel MHOrorpaHHukoB, pa3BEpTka MHoOrorpaHsHuka. lIlpusma: n-yronpHas mnpusma,
npsMas M HakJIOHHas MpHU3Mbl, OOKOBas M IOJIHAas MOBEPXHOCTh Npu3Mbl. [lapamnenenunern,
MPSMOYTOJIbHBIN MapajuleJienune] U ero cBoicTBa. KpaTuaiine NOyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. Ilupamuna: n-
yroJjibHasi MUpaMua, MpaBUiIbHAs U yceu€HHas nupamuiel. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MIpaBUJIBHOM INHpaMubl. IIpaBuibHBIE MHOTOIpDaHHHKH: IPaBWIbHAs IpPU3Ma M IIpaBUIIbHAs
NUpaMua, MpaBUIbHAs TPEYroJibHas MUPaMUAa U NPaBUIIbHBIN TeTpasap, KyO. [IpencraBienue
O MPAaBWIbHBIX MHOTOTPAHHUKAX: OKTAdAP, NOACKAdAP U UKOCADIP.

Brlunciaenue 3jaeMeHTOB MHOTOI'PAaHHUKOB: pera, AuaroHaliv, yribl. IInomane OOKOBOM
MOBECPXHOCTU U MOJIHOH MOBEPXHOCTU HpSIMOI71 NIpU3MBI, IUJIOHIalb OCHOBaHHﬁ, TCOpEMa O



OOKOBOHM MMOBEPXHOCTH NPsIMOW mpu3MbL. [lnomiane OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
[IPaBUJILHOM NIMPaMUbl, TEOPEMA O IUIOIIAANA YCEUEHHOU ITUPAMHU/IBI.

CuMMeTpust B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IMPAaBUIbHBIX MHOTOTPAaHHUKOB.
CuMMerpuss B MNpPaBUIbHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajljiesieluIeaa, CUMMETpUs
IIPaBUJIBHBIX NIPU3M, CHMMETPHSI IPABWIBHON TUPAMUIBI.

BeKTopbl U KOOPAUMHATHI B IIPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOpBL. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOPAMM: CJIOXKEHHWE M BBIYMTAHHME BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHE BekTopa Ha uucio. CBoiicTBa clloXeHHsT BeKTopoB. C(BolicTBa
YMHOXEHUS BEKTOpa Ha 4ucio. [IoHsaTre komImanapHsle BEKTOPHI. [IpM3HaK KOMIIJIaHAPHOCTH
Tpéx BekTopoB. lIpaBuno mnapamtenenunena. Teopema O pasnoXKEHWH BEKTOpA IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsamMoyrosbHass cucrtemMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpIMHATaMH BEKTOpPA M KOOpAMHATAMHU TOYEK. YTOII
MeXy BeKTopamu. CKasIpHOE NPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTnsi: UHMIMHIPUYECKAass TOBEPXHOCTh, KOHUYECKAash IMOBEPXHOCTh, Cdepuieckas
MOBEPXHOCTh, OOpasymoiue MmoBepxHocTe. Tena BpamieHus: HWIMHIDP, KOHYC, YCCUEHHBIN
KoHYyC, chepa, map. BzaumHoe pacnonoxeHne chepbl U IIOCKOCTH, KacaTelbHasi TNIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. CummeTpust
cdepsl 1 mapa.

O6béM. OcHoBHBIE cBOiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSAMOYTOIBHOTO
napajuiefienunena u cienctBus u3 He€. OObEM MPsMONM W HAKIOHHOM MPU3MBI, LUIUHIPA,
nupamMuabl 1 konyca. O6bEM 11apa U mapoBOro CErMEeHTa.

KOM6I/IHaI_II/II/I TCJI BpallCHHUA W MHOTI'OI'PAaHHHKOB. HpI/ISMa, BIIMCaHHasd B LUWJIMHIP,
OIIMCaHHaA OKOJIO OWJIMHApPA. HepecequI/Ie C(I)epBI H 1miapa € INIOCKOCTBHO. Kacanue mapa “u
C(l)epLI I10CKOCThIO. IloHsATHE MHOT'OTpaHHUKA, OITMCAHHOT'O OKOJIO Cq)epbl, C(l)epbl, BIIMCAHHOH B
MHOT'OT'paHHUK UJIK TECJIO BpaAllCHUAA.

[Inomans MOBEPXHOCTH IMIMHPA, KOHYca, miomans chepbl u e€ vacteil. [lonobue B
npoctpaHctBe. OTHomeHHMEe O00BEMOB, IUIOMAAECH MMOBEPXHOCTEH TMOJOOHBIX  (uryp.
[IpeoOpa3oBanue momodus, romoTeTHs. PemieHue 3amad Ha IUIOCKOCTH C HCHOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOCHI/Ie CEYEHHH MHOTOT PaHHUKOB W TCJI BpallCHUA: CCUCHUA HUIIHMHAPA
(HapaJ]J'ICJ'ILHO U TNCPHCHAUKYIISAPHO OCI/I), CCUCHUA KOHYCa (HapaJ'IJ'ICJ'ILHBIC OCHOBAaHHIO H



IIPOXOJISLINE YEpEe3 BEPUIMHY), CEUEHMs Il1apa, METOJbl IIOCTPOEHUSI CEYEHUN: METOJ CIIEJOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHNUS, METO/] IEPEHOCA CEKYILEH IIOCKOCTH.

BeKTOPLI U KOOPAUHATHI B IIPOCTPAHCTBE

Bexrops! B mpocTpanctBe. Onepanuu Hajl BeKTopaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOX€HHUA. [IpsiMoyrosibHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOA MpU
peLIeHUH T€OMETPUUECKUX 3a/1a4.

/{BUKeHNs B IPOCTPAHCTBE

JBwxenust mpoctpanctBa. Ortobpaxenus. J[BwkeHuss u paBeHcTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUH. BuAbl NBWKEHMI: MapauIEIbHBIA IEPEHOC, LEHTPAIBbHASI CUMMETPUS,
3epKajbHasi CUMMETpHsI, TOBOPOT BOKpyT npsiMoii. IIpeobpa3zoBanus nonobus. [psmas u chepa
Diinepa.

INIJTAHUPYEMBIE PE3YJIbTATbDI OCBOEHUA YYEBHOI'O KYPCA
«CEOMETPUS» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkiaHcKoe BOCIIUTAHUE:

chOPMUPOBAHHOCTh ~ TPAKJIAHCKOM TMO3MIMU  OOydaromlerocs Kak AakTUBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCHICKOrO OOIIEeCTBA, MPEACTAaBIEHUE O MaTEeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHHWE B3aMMOJCWCTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMH U HAa3HAYCHUEM;

2) NaTpHOTHYECKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUMCKON T'PakKIaHCKON MIEHTUYHOCTH, YBOXKEHUS K MPOIIJIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUMCKUX
MaTEMaTUKOB M POCCHHCKONM MaTeMAaTHYECKOW WIKOJIbI, MCIOJB30BaHUE 3TUX JTOCTHIKEHUH B
JPYrux HayKax, TEXHOJOTHUSX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHUE:

OCO3HAaHME  JYXOBHBIX  IIEHHOCTEH  pOCCHHCKOro  Hapoja, Cc(HOPMHPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHMS, CBA3aHHOIO C MPAaKTUYECKUM IPUMEHEHUEM
JOCTUKEHUM HAayKH U JAEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHUE

YCTOHYHMBOTO OYIYIIETO;

4) acTeTHYECKOe BOCITUTAHME:



3CTCTUYCCKOC OTHOLICHHUEC K MHpy, BKJIIOYast OCTCTUKY  MATCMATHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pElICHUH, PpacCy)KICHUH, BOCHPUUMYHUBOCTh K
MAaTe€MaTUYECKUM ACIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocUTaAHUE:

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECax 3J0POBOTO
u Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATHI M OTIbIXA, peryisipHas (pusnyeckast akTHBHOCTD ),
(bu3nvecKoe COBEPIICHCTBOBAHNE TIPH 3aHIATUSAX CHOPTHBHO-03/I0POBUTEIBHOM JIEATETHHOCTHIO;

6) TpyaoBOe BoCIUTAHMeE:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTH TPYIOIIO0MS, HHTEPEC K PA3IHYHBIM chepam
npoheCcCHOHANTBHON JEATEIHHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKCHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©  peaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO H
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHUX 33/1a4 MaTEeMaTHUYECKON HAMIPaBJIECHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHME:

C(OPMHUPOBAHHOCTh  DKOJIOTMYECKOW KYJABTYPHI, IMOHUMAHHWE BIMSHHUS COIMAIHHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOW M COIMAIBHOM Cpellbl, OCO3HaHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMUECKUX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aJad B 00JacTU OKpYXKaroliel cpeipl, IJIaHUPOBaHUE
MOCTYIKOB U OLIEHKH WX BO3MOHBIX MOCJIEICTBUMN AJIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

cOpPMUPOBAHHOCT  MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOM MpPaKTUKH, MOHUMAaHUE MAaTeMaTU4YeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATEIBHOCTH, 3TANOB €€ pa3BUTHA U 3HAYUMOCTH JUISl Pa3BUTHS LUBHIM3ALINH,

OBJIAACHUEC A3BIKOM MaTEMAaTHUKU U MaTeMaTH4YeCKOi Ky.]'IBTypOﬁ KaK Cp€ACTBOM IIO3HAHUS MHUPA,
T'OTOBHOCTBb OCYHICCTBJIATH MPOCKTHYIO U UCCICA0BATCIIBCKYIO ACATCIIBPHOCTh HHAWBHUAYaJIbHO 1

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

BBISBJIATE M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHUECKHUX OOBEKTOB,
MOHATUHM, OTHOWIEHUH MEXIy MNOHATHAMH, (QOPMYIUPOBATH OMNpEAETCHUs MOHATHM,



yCTaHaBIIMBATh CYIIECTBEHHBI NPU3HAK KJIACCH(HUKALWK, OCHOBAHUS Ui 000OUICHHA U
CPaBHEHUs1, KPUTEPUU IIPOBOIUMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpMYIHpOBaTh M MPEeoOpa3OBHIBATh CYXICHHS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBIABJIATH MAaTCMATUUCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3W W IIPOTHBOPCYHA B Ct)aKTaX,
JaHHBbIX, H8,6JHOIICHI/I$IX nu YTBCPKIACHUAX, npeajiaratb KpUTCPpUU JJISL BBISIBJICHUA
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIBHO JI0KA3aTEeJIbCTBA MAaTEMATUYECKUX YTBEP)KAECHUHN (MIpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUI0, IMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss yuyeOHOW 3adauu  (CpaBHUBATh HECKOJIbKO BapHAaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBHA:

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh
BOMNPOCHL, (PUKCHpYIOIIME MPOTUBOpEUYHE, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JITAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

IpOBOAUTE CaAMOCTOSATCIIBHO CHHaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCIICAOBAHUC IIO
YCTAaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTH4YECKOTO O6’BCKTa, ABJICHUA, ITPOLECCAa, BBIABJICHUIO
3aBHCUMOCTEN MCIKOY 06’bCKTaMI/I, ABJICHUAMU, IIPOLUECCAMU;

CaMOCTOSITSIIBHO (hOPMYJIUPOBATh 0OOOIICHNS W BBIBOJBI IO PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3HUPOBATb BO3MOKHOC PAa3BUTHC IIPOLECCA, 4 TAKIKC BbIABHUI'ATb ITPCAIIOJIOKCHHA O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBIABJIATH ,Z[e(bI/II_[I/ITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMI>IX U1 OTBCTA HAa BOIIPOC U JIA
pCUICHUA 3aavHu;

BLI6I/IpaTB I/IH(I)OpMaI_II/IIO nus3 HCTOYHHUKOB Ppa3INYHBIX THIIOB, AHAJIN3UPOBATh,
CUCTCMATU3UPOBAT W  HUHTCPUPCTUPOBATH I/IH(I)OpMaLII/IIO pa3jiIniHbIX BHAOB U q)OpM
MpEACTaBJICHUA,

CTPpYKTypUpOBaTh  HMH(QOpMAIMIO, MOpPEACTaBIATh €€ B pasNUuHBIX  (opmax,
WUTIOCTPUPOBATH I'pahuuecKu;

OLICHUBATh HAAEKHOCTh HHGPOPMALIMM MO  CAMOCTOSITENbHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS
Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CY)KJCHHUS B COOTBETCTBHHM C YCJIOBUAMH MU LEISMHU
oOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHSI B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHHS 10 XOJy peUIeHUs 3a7aud, KOMMEHTHPOBATH IOJTYYCHHBIN
pe3yabTarT;

B X0Jie¢ 0OCYXJIeHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJEH, HAlIEJICHHbIE HA MOMCK PELICHMsSI, COMOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHHMSIMH JPYTUX YYaCTHUKOB Jauajnora, oOHapy)KMBaTh paziiM4yve U CXOICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

OpECACTAaBIATE PE3YJIbTATbl PCHICHUA 3aJadl, OSKCIICPUMCHTA, HCCICAOBAaHUWA, IIPOCKTA,
CaMOCTOSATCIBHO BBI6I/IpaTL q)OpMaT BBICTYIUICHUSA C y‘IéTOM 3aaa4 IMPE3CHTAIMU U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanms:

COCTaBIIATh IJIaH, aJTOPUTM peIIeHUs 3a/Jadyd, BBIOMPATh CIOCOO pelIeHus ¢ y4EToM
HUMEIOILIUXCA PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BAapUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(POpMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:

BJI1aJ€Th HaBbIKaMH IMO3HABaTEILHOM peq)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX ,HCfICTBHfI
U MBICIIUTCIIBHBIX MPOLECCOB, HUX PE3YyJIbTATOB, BJIAACTb crocodamu CaMOIIPOBECPKH,
CaMOKOHTPOJIS TponecCa U pe3yJibTaTa pCIICHU A MaTeMaTH4ecKoi 3aJa4u,

npeaABUACTE TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpU PCHICHUW 3aJa4d, BHOCUTH
KOPPCKTUBLI B ACATCIBHOCTL HA OCHOBC HOBBIX O6CTO${T6HLCTB, JaHHBbIX, HaWJeHHBIX OH_II/I6OK,
BBISAABJICHHBIX pr,HHOCTeI‘/'I;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBUSAM, OOBACHATH PUUMHBI JOCTHXKEHUS
WIA HEJIOCTWKEHHsI pe3yJbTaToB JEATENbHOCTH, HAXOJUTh OHIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OTIBITY.

CoBMecTHAA IeATEeIbHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHON W MHIUBUIYATbHOU PaOOTHI MPHU
pelmieHnd y4eOHBIX 3ajay, NPUHAMATh Ieb COBMECTHOW JEsTeNbHOCTH, IUIAHUPOBATH
OpPraHM3aII0 COBMECTHOW pabOThI, pacmpenensarTh BUABl paboT, AOroBapuUBAThHCS, 0OCYKIATh
MIPOLIECC U pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOIBKUX JIFOJIEH;



y4acTBOBATh B T'PYNIIOBBIX (opmax paboThl (0OCyxaeHusi, oOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMH 4WIEHAMH KOMAaHJbl, OLIEHMBATh KAayecTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy 10 kjaacca oOydaroniuiicss HAyIuTCs:

CBO6OZ[HO OoneprupoBaTtb OCHOBHBIMHU IIOHATHAMHU CTCPCOMETPHUH MpPU PCHICHUN 3ada4 U
IMPOBCACHUH MATCMATUICCKHUX paccymneHHI‘/'I;

IMPHUMEHATb AKCHOMBI CTEPCOMETPUH U CIICACTBUA U3 HUX IIPHU PCIICHUN T'COMETPUUCCKHUX 3a1aY;
KJIACCU(UITUPOBATh B3aWMHOE pPACIOJIOKEHUE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBO6OHHO ONEpHUPOBATh NMOHATUAMU, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MCKAY IPAMBIMU B
IIPOCTPAHCTBE, MEKTy IPSIMOU U IJIOCKOCTBIO;

CBO6OHHO ONEpHUpOBaATh NOHATUAMU, CBA3aHHBIMU C MHOTOI'PaAaHHHUKAMMU,

CcBOOOJTHO  pacro3HaBaTh  OCHOBHBIE BHIbl MHOTOTPAaHHHKOB  (TpH3Ma, MHUpaMUja,
MPSIMOYTOJIBHBIN MapasuiesienuIe, Ky0);

KJIaccu(pUIMPOBATh MHOTOTPAHHHUKH, BEIOMPAasi OCHOBAHUS IS KIIACCH(DHUKALINY;

cBOOOJTHO OTIEPHPOBATH TIOHSATHIMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB IIOCKOCTHIO;
BBITIOJTHATh TApAIUICNIbHOE, IEHTPAIbHOE W OPTOTOHAIBHOE MPOEKTHUpoBaHWe (uryp Ha
TUTOCKOCTD, BBITIONHSATH N300pakeHHs PUTYp Ha IIIOCKOCTH;

CTPOMTH CEYCHHS MHOTOTPAHHHKOB Pa3JIMYHBIMU METOJAMH, BBITIOHATH (BBIHOCHBIC) IJIOCKUE
YEePTEIKU U3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y;

BBIUMCIIATH TUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUPaMUIa), TEOMETPUICCKHX
TeJN ¢ IPUMEHEHUEM (hopMyT;

CBOOOJTHO OTEPHPOBATH MOHATHSIMH: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MPOCTPAHCTBE;

BBITIOJIHATE JICHCTBHSI HAJl BEKTOPAMH,

pemiaTh 3aJa4d  Ha  JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHWH HM  HAXOXKICHHE
TCOMETPUYECKUX BEIMYNH, IPUMEHSISI K3BECTHBIC METO/IbI TIPU PEIICHUN MAaTEMAaTHUECKUX 3aj1a4
MOBBIIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

MIPUMEHSTH MPOCTEHININE IPOTPaMMHBIE CPEICTBA M ANEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPUIECKIX 3314,

W3BJIEKaTh, MPeoOpa3oBBIBATh M HHTEPIPETUPOBATH HWHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QPUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

MPUMEHSITh TOJYYCHHbIE 3HAHHUA Ha TMPAKTUKE: CpPaBHUBATh M AaHAIW3UPOBATh pealbHBIE
CUTYaIlil, TPUMEHSATh H3y4YCHHBbIE TOHSATHS B TPOIECCE MOMCKA PEUICHHs MaTeMaTHYeCKH
chopMynupOBaHHON MPOOIEMBI, MOJECIUPOBATh pPEATbHBIE CUTYAIlMHd HA S3BIKE TEOMETPUH,
HCCIIeIOBATh TOCTPOCHHBIE MOJENIN C HCIOJIb30BaHWEM T'€OMETPHUYECKUX TOHATUN U TEOpeM,
amnmapara anreOphl, penaTh MPaKTHIECKUe 3a/1a4H, CBSI3aHHBIC C HAX0XKJICHUEM I'€OMETPUUECKUX
BETIUYHH;



UMETh TPEACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTAaBHOH 4YacTu
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HAQy4uTCs:

CBOOOJTHO OTEpPUPOBATH MOHATUSMH, CBS3aHHBIMH C IIWJIMHAPHYECKOW, KOHMYECKOW U
cepuIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TIOTYUEHHS;

OTIEPHPOBATH MOHATHUSAMH, CBS3aHHBIMU C T€JIAMH BPAIICHUS: IHJIMHIPOM, KOHYycOM, cepoit u
1apom;

pacrno3HaBaTh Teja BpamleHus (LWIMHAP, KOHYC, cdepa M 1map) U OOBICHITH CIOCOOBI
MIOJIyYEHUS TeJl BpaIleHHUs;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CHEPHI U TIII0CKOCTH;

BBIYMCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB M TeNl BpallleHHs, OOBEMBI M IUIOIIAIU
MTOBEPXHOCTE MHOTOIPAaHHUKOB M TE€J BpAlllEHUs, F€OMETPHUYECKUX Tel C MPUMEHEHUEM
(opmyur;

CBOOOJTHO OMEpUPOBATh MOHSATHSIMH, CBS3aHHBIMH C KOMOWHAIMSMH TeNl BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPaHHHUK, BIIMCAHHBIM B cepy U ONMUCaHHBIA OKolo cdepsrl, chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHS,

BBIYHCIISATH COOTHOUICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu NOJIOOHBIX Tell;
n300paxaTh H3ydaeMble (UTYpHI, BBIOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEXH W3 PHUCYHKOB
IIPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUs TEJ BpalLlCHMS;
U3BJIEKaTb, MHTEPIPETUPOBaTh M MPEoOpa3oBbIBaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMEeTPUYECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;

cBOOOJTHO ONEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CUCTEME KOOPAMHAT;

pelaTh reoOMETPUYECKHE 3a/aud Ha BBIYKMCICHHUE YIJIOB MEXIY MPSAMBIMU U IUIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B LI€JIOM, Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1a P pelleHUH;

CBOOOJIHO ONEpUpOBaTh IOHATUSAMM, CBSI3aHHBIMH C JBW)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHHIA,

BBITNOJIHATh M300pa)K€HUs MHOTOTPAaHHUKOB M TeJl BpAIIECHUS MPH MapajuleIbHOM IEPEHOCE,
LEHTPAJILHOM CHMMETpUH, 3€pKaJbHOM CUMMETPUH, HpPU MOBOPOTE BOKPYr IMPSAMOM,
npeoOpazoBaHus 10I00HS;

CTPOMUTh CEYEHHUsS MHOTOTPAHHUKOB W T BPALICHUSA: CEUCHUs LMIMHIpa (MapauieNbHO U
NEPIEHINKYIISIPHO OCH), CEYEHUs KOHyca (MapajulelbHble OCHOBAaHMIO U IPOXOAAIINE Yepe3
BEpILIUHY), CEUEHUS 111apa;

UCIOJb30BaTh METO/bl IOCTPOCHHUS CEUEHHMH: METOA CIeA0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh  reoMeTpuueckue  (akThl A pelIeHUus  CTepPeOMETPUYECKMX  3ajad,
MPENOoJaralIiiX HECKOIbKO IIaroB PEIIeHUs, €CIM YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOW U
HesIBHOU (opMe;

pemlaTh 3aJaud  Ha JOKa3aTeJbCTBO MATEeMaTHYECKUX OTHOIIEHMH M HaXOXKJCHHE
reOMETPUYECKUX BEIUYHH;

MPUMEHSATH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI NP pEIlICHUH
CTEpPEOMETPUYECKUX 3a]1a4;

NPUMEHATh TOJyYEHHbIE 3HAHUS Ha TIpaKTHKe: CpaBHUBATh, AHAJIW3UPOBATh M OLCHMBATH
peanbHble CUTYyalluH, IPUMEHATh U3y4eHHbIE OHATHS, TEOPEMBI, CBOIICTBA B Mpoliecce MOMCKa



pEIICHUST MaTeMaTHYeCKH CPOPMYITHPOBAHHON MPOOIEMBI, MOJCIHPOBATh PEATbHBIC CUTYAIIUU
Ha SI3BIKE T€OMETPUHU, UCCIIEIOBATH MOCTPOEHHBIE MOJEIN C UCHOJIb30BAHUEM T'€OMETPUUYECKUX

MOHATUH U TEOPEM,

HAaxO0KJICHUEM F€OMETPUYECKUX BEJINYUH;
UMETh TIpPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTABHOM dYacTu
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

TEMATUYECKOE IINTAHUPOBAHHUE

anmapara aiareOpbl, peuiaTh MPAKTHYECKUE 3aJauu,

CBsA3aHHBIC C

10 KJIACC
Ne || HammenoBaHue pa3zenoB u ’ KosmmuecTBo yacos ‘ ONEeKTPOHHBIE
n/m TEM IpOrpaMMel Beero| Kontponsnsie | [IpakTnueckune (m¢ppossie)
paGoTHI paGoTHI 00pazoBaTeybHbIC
pecypcsl
‘1 HBBGILGHI/IG B CTEPEOMETPHIO H 23 || H H
2 ||B3auMHOe pacmoiokeHue 6
MPSIMBIX B TIPOCTPAHCTBE
3 ||[TapamnenbHOCTD IPSIMBIX H 8
IIJIOCKOCTEHN B IIPOCTPAHCTBE
4  |IleprieHAMKYISIPHOCTH 25
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE
‘5 HyFJ'IBI U PacCTOSTHUS H 16 || H H
‘6 HMHororpaHHI/IKI/I H 7 || H H
‘7 HBGKTOpBI B MPOCTPAHCTBE H 12 || H H
8 |[[loBTOpeHme, 0600IICHIE U 5 2
cUCcTeMAaTu3aIys 3HaHUuH
OBIIEE KOJIMYECTBO YUACOB || 102 6 0
10 [TPOT'PAMME
11 KVIACC
No || HaumeHoBaHue pa3iesioB u KommuectBo yacoB | DJIEKTPOHHBIE
n/m TEM HPOTPaMMBI Beero|| Konrponsnsie || INpakTuueckue (mudposbie)
pPaBGOTEI PaBOTEI o0pa3oBaTelIbHbIC
pecypchl
‘1 HAHanHTI/ItIeCKa;I reoOMETPHS || 15 || H H
2 [ToBTOpEeHue, 0600menue u | 15
cUCTeMaTu3aIlus 3HaHUH
‘3 HO6LéM MHOTOTpaHHUKA || 17 || 1 H H
‘4 HTena BpalIeHus || 24 || 1 H H
5 [Inomanu noBepxHOCTU U 9 1
00BEMBI KPYTJIBIX TET
6 |[Asmwxers L5 | | |
7  |[loBTOpenue, o6o0menue u || 17
cUCTeMaTH3aIlis 3HAaHUH
OBIIEE KOJIMYECTBO 102 8 0
UYACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE
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