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INOACHUTEJIbHAS 3AIINCKA

['eomerpust sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOKHOCTh U3y4eHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe INpH M3Yy4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KICHUH IpU pELICHUH
F€OMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOrO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMs mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM YpOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TPU H3YYECHHUH TE€OMETPUH, Kak
coCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MH(QOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOXKHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CHeNU(UIHBIX T€OMETPUH, ¥ HEOOXOIMMBIX UIS YCIEITHOTO NMpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUs O TIEOMETPUM KaK 4YacTh MHPOBOM KYJIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYeCKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATH U M3ydaTb pas3Hble SBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapata 1o pasneny «CrepeoMeTpus» y4eOHOTO
Kypca reOMeTpHH;

dopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELIEHUS 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPALIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM ~ AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeOopHuil, (GopMuUpoBaHHE MOHMMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
paccyXJIeHH;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [I0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HMX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PaKTUYECKHM CoJiepKaHueM, (OpMHpOBaHUE
IPEJCTaBICHUsT O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEECHUH JI€AYKTUBHBIX PACCYXIACHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
0o0yyaroImuxcs, MO3HABATEIHOW aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOCHHBIX MOJIEJICH, NHTEPIPETAINH ITOJTYYEHHBIX PE3yJIbTaTOB.
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OCHOBHBIMH COJIEP)KATeIbHBIMUA JIMHUSIMH y4eOHOTO Kypca «l'eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmn», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHSATHUIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUN
pacripeniesiieTcsi He TOJBKO 10 COJCpPXKATeNbHBIM JIMHUSAM, HO W 1O TojaM OOy4YeHHUs.
Conepxannie  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
OenepalibHO paboueil MPOrpaMMsbl, pacrpene’aEHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpamaguch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE T'E€OMETPUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYMATENbHO, C COOJIIOJCHHUEM NPUHIINIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEeJICTaBICHU 00yJarouuxcs, pacimupss u yriayomuss e€, oOpa3ys MpouHble MHOXKECTBEHHBIC
CBSI3H.

[Tepexox K U3y4EeHHUIO TE€OMETPUH HA YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marth ycnoBus s nuddepeHnmanyu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTIbHBIX
o0pa3oBaTeNbHBIX NpOorpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHHUE TEOMETPHUH  Kak
COCTaBIIAIONIECH yueOHOTO peMeTa «MaremaTukay;

MOJATOTOBUTH OOYUYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIMM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heneno).



COJEP)KAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTD TPEX
OpSIMBIX, NApaUIeJIbHOCTh OpsMOM M Iiockoctd. [lapamnensHoe M IEHTpanbHOE
NPOCKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300paxkenne Guryp B napaieIbHOW MPOCKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBl HA TNIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHUN.

IlepneHUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE  IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYJIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
10ckocTH. OpToroHanbHOE NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PAacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepnieHIUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

YTrabl B IPOCTPAHCTBE: YOI MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, JIMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunel M ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBeHHas Teopema Iludaropa. IMupamumpma: n-
yroJsibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMuipl. CBoiicTBa péOep U OOKOBBIX I'paHel
NIpaBUIBHOM mNUpamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
nupamuia, MpaBUiIbHas TpeyrojabHas NUpaMuia U IpaBUIbHBIN TeTpasp, kyo. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTaJp, NJOAEKAdAP U UKOCADIP.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yriasl. [lnomans OoxoBoii
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOIIAJb OCHOBAHMI, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CummeTpuss B IpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUs Napajuielenunena, CUMMETpUs
[IPaBUJIBHBIX [IPU3M, CHMMETPHUS NIPABUJIBHON ITUPAMUJBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOIOJIOKHO HANPABICHHBIE BEKTOpPBI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKHUX
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BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoilcTBa cloxeHUss BeKTOpoB. (CBoiicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHdaTre xomiiaHapHsle BEKTOpHIL. IIprU3HaK KOMIUIAaHApPHOCTH
Tpéx BekTopoB. [IpaBuio mnapauenenunena. Teopema 0O pa3aoKEHUH BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. lIpsmoyronpHas cucTtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MEXAy KOOpAMHATAMHU BEKTOpAa U KOOPJIMWHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHSA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasymomme MoBepxHocTeld. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka munuHapa u konyca. CuMmeTpus
cthepsl 1 mapa.

O0béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napajienenunena u ciueactsus u3 He€. OO0BEM NPAMON W HAKIOHHOM NPHU3MBI, IHIUHIDPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tten BpalieHMss U MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl M mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILEHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpancTBe. OTHomieHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momodus, romoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMH MHOTOIPAaHHMKOB M TeJl BpAIICHUS: CEUYEHUS LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjieibHble OCHOBAaHHUIO M
NPOXOJAIINE Yepe3 BEepIIMHY), CEUCHHS IIapa, METOJBI IMMOCTPOSHUSI CEYCHUU: METOJ CIIEJIOB,
METO/1 BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oniepany HaJl BEKTOpaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yYMHOXeHHs. lIpsMoyronbHas cucreMa KOODAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopuHaTHO-BEKTOPHBIM MeTON MpH
pELIeHUH T€OMETPUUECKUX 3ajay.

JIBHKeHHS B MPOCTPAHCTBE

Jewxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIbpl NBMKEHUI: mapansieNbHbIi NEpPeHOC, LEHTpalbHAs CUMMETPHUS,
3epKajibHasi CHMMETpPHsI, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogodus. Ilpsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYAIOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHHM, Mpolenyp TIpaxIaHCKOro oOIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMM HWHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro Haponaa, c(HOpMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSATENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUECKHE 3HAHUS B HHTEpECax 370pOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JIEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IUIHBIM chepam
MpOoECCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynyimieil mnpodeccuu © pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl PelIeHUs 3aJa4 B OOJIACTH OKpYKAIoIIeH cpelbl, TIIaHUuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, MTOHMMAaHUE MAaTeMaTH4YeCKOW HayKH Kak cepbl
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YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpO KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEOBATEIBCKYIO JEATEIbHOCTh HHAUBUAYAIBHO U

B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIC MPU3HAKM MAaTEMaTH4YEeCKHMX OOBEKTOB,
MNOHSTHUM, OTHOIICHUH MEXIy TMOHATUAMHU, (OPMYIUPOBATH  OMNpEACNICHUS IOHSITHIA,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIaTeNIbHbIC, EAMHIYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JOEAYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPXKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHS U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUM HHCTPYMEHT MO3HaHMsI, (OpMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIMI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oOBeKTa, SIBJIEHHUS, IPOLECcCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 000OIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEI0OBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECca, a TAK)KE BbIIBUIaTh MPEOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISABIIATH JE€PUIMUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BONPOC U JJIS
pelleHus 3aauu;

BbIOMpaTh MH(GOPMALMI0O W3 HMCTOYHHUKOB  PAa3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS],

CTPYKTypUpOBaTh  UHGOpPMAIUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATh TpaduuecKy;
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OLICHUBATh HAAE&KHOCTh HMHGOPMALMU MO CaMOCTOATENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHbIE YHHMBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBUM C YCIOBUSMHU W IENISAMU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS IO XOAY pEUICHMs 3aJadd, KOMMEHTHPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJie OOCYXIECHHMsI 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYX/1aeMOU TeMbl, MpOoOJIeMBbl,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh PAa3IM4HUe U CXOJCTBO
MO3HLIUH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISTh Pe3yJabTaThl PEUICHHs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBAaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJay TNpPe3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranmu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/ITh HaBBIKAMH [MO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaToOB, BIAACTh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEelIeHNs MaTeMaTUUECKOH 3aauu;

MpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUH 33/a4l, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1€ITeIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAJIbHOM pabOTHI MpH
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMHOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUMH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBIMNOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

MNPEAMETHBIE PE3YJIBTATHBI
K xonny 10 ky1acca o0yyaromuicss HAyYUuTCS:
e CBOOOJHO OMNEpPUPOBaTH OCHOBHBIMU MOHSATHSIMH CTEPEOMETPHM MpPU pPELIEHUU 3aqad U
IIPOBEJEHUHN MAaTEMaTHYECKUX PACCYKIEHUM;
® [IPUMEHATh AKCHOMBI CTEPEOMETPUM M CIIECACTBUS W3 HUX INPU PEIICHUU T€OMETPUUYECKHX
3az1ay;
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KJIacCU(UIUPOBaTh B3aUMHOE pACIONIOKEHUE MPSIMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;
CBOOOJTHO ONEpPUPOBATH MMOHATUSAMH, CBA3aHHBIMU C YIJIAaMH B TIPOCTPAHCTBE: MEXIY
HPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOI U TIOCKOCTBIO;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;
CBOOOJTHO  pPAacCHO3HABAaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (IpuU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN TTapayieenumne, Kyo);
KJIaccu(pUIMPOBaTh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KITACCHU(PUKAIINH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PAaHHUKOB IIOCKOCTBIO;
BBINIOJIHATh TapajuleNbHOE, IIEHTPAIFHOE W OPTOrOHAIBHOE NPOEKTHpoBaHHE (uryp Ha
IUIOCKOCTb, BBITIOJHATH N300pakeHHUs (PUTyp Ha MIOCKOCTH;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB PAa3JIMYHBIMM METOJaMH, BBIIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYD: BUJ CBEPXY, COOKY, CHHU3Y;
BBIYUCIIATH IUIOMIA/IM TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma, MUPaMU/Ia), TEOMETPUIECKIX
TEJ ¢ MPUMEHEHUEM (OPMYIT;
CBOOOJTHO OTEPUPOBATH MOHATHUSMHU: CUMMETPHS B MPOCTPAHCTBE, IEHTP, OCh U IJIOCKOCTD
CHMMETPHH, IIEHTP, OCh U IUIOCKOCTh CUMMETPHUH (UTYPHI;
CBOOOJTHO OIEPHPOBATH TOHSATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAHMHATaM B
IPOCTPAHCTBE;
BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH;
pemaTh 3aJayd  HAa JIOKA3aTEeIbCTBO MAaTEMaTHYECKMX OTHOUICHHH W HaXOXXICHUE
TE€OMETPUYECKUX BEIWYHH, MPUMEHSS M3BECTHBIE METOABI IPH PEIICHUH MaTeMaTHYeCKHX
3a/1a4 MOBBIIICHHOTO ¥ BEICOKOTO YPOBHS CIIOKHOCTH;
NPUMEHATh NPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a]1ay;
U3BJIEKaTh, MpPeoOpa3oBbIBaTh U HHTEPHPETHUPOBATH WH(POPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
IOPUMEHATh TOJIY4YEHHbIE 3HAHUS Ha IPAaKTHKE: CpaBHUBATh M aHAJIM3UPOBATH pealibHbIE
CUTYyalluH, IPUMEHITh M3Y4YEeHHBbIE TIOHATHS B MpOIecCce TOMCKA PEUICHHUS MaTeMaTHYeCKU
chopMyITHPOBaHHOW TPOOIEMBI, MOJEIUPOBATh PEATbHBIE CUTYaIllMH Ha SI3BIKE T€OMETPHH,
UCCIIEI0BaTh MOCTPOSHHBIE MOJETH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATHH U TEOpeM,
anmapara anareOpsl, pelath IMpakTHUYECKHE 3a/adyM, CBA3aHHbIE C  HaXO0XJIEHUEM
TE€OMETPUYECKUX BEIMYUNH;
UMETb MpPEJCTaBICHUs 00 OCHOBHBIX JTalax pPa3BUTHUS I'€OMETPUHM KaK COCTAaBHOM YacTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicss HAyqIuTCs:
CBOOOJTHO OTIEPUPOBATh TOHSATHSIMHU, CBSI3aHHBIMH C IMJIMHIPHYECKOW, KOHUYECKOW W
cepruiecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;
OTIEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMH C TEIaMHU BpPAIICHUS: IIUIMHIPOM, KOHYCOM, cepoit
U IapoM;
pacro3HaBaTh Tella BpauleHus (LWJIMHAP, KOHYC, cepa M IIap) U OOBSICHATH CHOCOOBI
MOJIyYEHHUs Tell BPaIlleHUS;
KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOXKEHHUE CPEephI U TUIOCKOCTH;
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BBIYUCIISATh BEITMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHHs, 00BEMBI U TUIOIIAAN
MOBEPXHOCTE MHOTOTPAHHHMKOB M TEJ BPALICHMs, F€OMETPUYECKHX TEJI C IPUMEHEHUEM
(opmyu;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMM C KOMOMHALMAMHU TeJl BpallleHUs u
MHOTI'OI'PaHHMKOB: MHOI'OI'DAaHHMK, BIIMCaHHBIN B chepy U oNnucaHHbII 0KoJI0 cdepsl, chepa,
BIIMCAHHAs B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUUCIIATh COOTHOLICHUS MEXy TUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJOOHBIX TEII;
n300pakaTh M3ydaeMmble (UIyphl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BpaILlCHHUS,;
U3BJICKaTh, WHTEPIPETHUPOBATh W NPeoOpa3oBbIBaTh HMHGOPMALMIO O NPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMH HAJl BEKTOpaMH;

3a[1aBaTh IUNIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

pelaTh TeOMETPUYECKUE 3a/1a4i Ha BBIUMCIIEHUE YIJIOB MEXIY MPSIMBIMU U INIOCKOCTSAMH,
BBIUMCJICHUE PACCTOSTHUM OT TOYKU JO IUIOCKOCTH, B L€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/a IIPU PELICHUY;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU, CBA3aHHBIMU C JBM)KEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHUIA,

BBINOJIHATh U300paKEHUsT MHOTOTPAHHUKOB M TEJ BpAIEHUs MPU MapauieIbHOM IEepeHoce,
LEHTPAIbHOW CHUMMETPHUH, 3€PKAIBHOM CHUMMETPHUM, IIPU IOBOPOTE BOKPYT IIPSAMOM,
npeoOpa3oBaHusl MOI00MS;

CTPOUTh CEUEHHUSI MHOTOIPAHHUKOB M TEJI BpAIICHMS: CEUEHHUS LMWIMHJIpa (MapajulesIbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHYca (TapajljieibHble OCHOBAHUIO U MPOXOJALINE Yepe3
BEpLIMHY), CEUEHHs 11apa;

HCIIOJIB30BaTh METOAbl IOCTPOCHUS CEYEHHM: METOJA CIIEJ0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

OPUMEHSTh TeoMeTpuyeckue (QaxThl JJI1  pPELIeHUS  CTePEeOMETPUYECKMX  3ajad,
IIPEII0JIaratoIMX HECKOJIBKO IIaroB PEICHHUs], €CIIM YCIIOBUS IPUMEHEHNS 3a/1aHbl B IBHOU U
HEsIBHOHU (opMme;

pemars 3aJadyd  Ha JOKa3aTeJbCTBO MAaTEMaTMYECKMX OTHOUIEHMM M HaXO0XKIECHUE
F€OMETPUUECKUX BEJIINYUH;

IPUMEHATHh TPOTrPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU
pELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATH IOJyYEHHBbIE 3HAHUS HAa NPAKTHKE: CPAaBHUBATh, AHAJIU3UPOBATH U OLIEHUBATh
peasibHble CUTYyalluH, MPUMEHSATh H3YyYEHHBbIE MOHSTHS, TEOPEMBI, CBOICTBa B Ipolecce
MOKCKa pelIeHNs MaTeMaTHuecKu chOpMyIHPOBAHHON MPOOIEMbI, MOJIETUPOBATh peaIbHbIE
CUTyallul Ha S3BIKE T'€OMETPUHU, HCCIIEN0BaTh MOCTPOECHHBIE MOJENHM C HCIOJIb30BAHUEM
reOMETPUYECKUX TMOHATUH M TeopeM, ammapaTra aiareOpbl, peliaTh MpaKTUYEeCKUe 3ajaud,
CBSI3aHHBIE C HAXOXKJICHHEM I€OMETPUUECKUX BEJIUYUH;

UMETb MpPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS I'€OMETPUM KaK COCTaBHOM YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.
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10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (uudpossbie)
/i pa3zie/ioB H TeM Beero Kourposbubie IIpakrnuyeckue 06pa30OBATEIBHBIE
NPorpaMmMsbl padoThI padoThI pecypesr
1 Bsenenue B 23 1 0
CTEPEOMETPHIO
B3aumHoe
o pacnonoxenue 6 0 0
NPSIMBIX B
IIPOCTPAHCTBE
[TapannensHOCTB
3  MOpsSMBIX U TUIOCKOCTEH 8 0 0
B IIPOCTPAHCTBE
[IepnieHAUKyYIAPHOCTH
4 TpsIMBIX U TUIOCKOCTEH 25 1 0
B IIPOCTPAHCTBE
5  VYruel u paccTosiHUS 16 1 0
6  MHororpaHHUKH 7 1 0
7 BekTops! B 12 0 0
IIPOCTPAHCTBE
IToBTOpEHME,
5 0000111eHE U 5 2 0
CUCTEMAaTH3aLHs
3HaHUU
OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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11 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM K I (undposre)
/i pnllOr S Beero OHTpﬁo.lILHLIe paKTﬁI/I‘lCCKI/Ie 06pazoBaTebHbIE
porp padoThI padoThI pecypesi
1 Amnanutuueckas 15 1 0
reoMeTpus
[ToBTOpEHUE,
2 00001IeHNE U 15 1 0
cucTeMaTu3anus
3HAHUU
g Oovlm 17 1 0
MHOT'OTpaHHUKA
4 Tena BpaimeHus 24 1 0
[lnomanu
5 | IOBEpPXHOCTHU U 9 1 0
00BEMBI KPYTIIBIX Tell
6 | JIBmxkeHus 5 1 0
IToBTOpEHuUeE,
7 0000111eHHE U 17 5 0
cUCTEeMaTH3aIus
3HAHUU
OBUIEE KOJIMYECTBO 102 8 0

YACOB I10 [TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
BPA3OBATEJIBHOT'O NPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. Marematuka. ['eomerpusi: 10-11 — e kmacchl: yriayOJeHHBIH YPOBEHbD:
yueOnuk/JI. C. Atanacss, B. @. byry3os, C. b. Kagomues — M.:
IIpoceenienue, 2023

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Marematuka. ['eomerpusi: 10-11 — e kaccel: yriyOIeHHBINH YPOBEHB:
yueOnuk/JI. C. AranacsH, B. @. byry3os, C. b. KagomiieB — M.:
[Ipocsewmenne, 2023

2. KontponbHo-u3mepurenababie MaTepuansl. [ eomerpus. 10-11 kmacc/Cocr.
A. H. Pypykun. — 2-e uza., nepepad. — M.: BAKO, 2020

3. Aunaktuyeckue mMatepuansl o reometpun g 10-11 kmacca/ 3uB b. T —
2-¢ m3n. — M.: [Ipocsemenue. 2019

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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