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yueOHoro npeamera «I'eomerpus. Yriy0JeHHbIH YPOBEHb)»

15 ooygaroruxes 10 - 11 knaccos

Peiounck 2023

HOACHUMTEJIBHAS 3AITMCKA

['eomerpust siBIsieTCss OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHms, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3YUEHUs JUCIHUILTUH €CTeCTBEHHO-HAYIHON
HaIPaBJIECHHOCTH W TPEAMETOB TYMaHHUTAPHOTO HHKIA. [IOCKOJIBKY JIOTHYECKOE MBIIIJICHHUE,



dbopMupyeMoe Tpu H3YyYCHUH OOYYAIONIUMUCS TOHATHHHBIX OCHOB TE€OMETPUHU, MPHU
JI0OKa3aTelIbCTBE TEOPEM M TMOCTPOCHUM LIEMOYKHM JIOTUYECKMX YTBEP)KJIECHUW IPU pPELIECHUU
FeOMETPUUYECKUX 3aJa4, yYMEHHE BbIJBUraTh M ONPOBEPrarb T'HUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUH 3aJa4 €CTECTBEHHO-HAYyYHOTO IHMKJIA, B YACTHOCTH (PU3UUYECKHUX
3a/1a4.

Ilenb ocBoeHMs mporpammbl yueOHOro kKypca «I'eomerpus» Ha yriiyOJ€HHOM ypOBHE —
pasBUTHE MHIMBHUIYalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBIIAIONICH MpeaMeTHOH obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 oOecreueHHe
BO3MOXHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUs Oosee IIyOOKHMX TIeOMETPUYECKMX 3HAHUN U
JeHCTBUH, CHeUM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropUTETHBIMH 3a/1a4aMH Kypca F€OMETPHH Ha YrIIyOJIEHHOM YpOBHE, PacIIUPSIOUIIMU
Y YCUJIMBAKOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCSL:

paclIMpeHue MPEACTaBICHUS O TE€OMETPUM KaK YacTH MHPOBOM KyJIbTYpbl M
(GopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHupOBaHHE TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, II03BOJISIIOIIMX ONMCHIBAaTL W H3y4aTh pa3HbIE  SBICHUS
OKpY’KaloIllero Mupa, 3HaHUE MOHATUIIHOrO amnmapata 1o pasaeny «CrepeomeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopmMHpoBaHHEe YMEHMSI BJIaleTh OCHOBHBIMU MOHATUSMH O NPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAaHUE TeopeM, (GOpMysI W yMEHHE HX NMPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

q)OpMI/IpOBaHI/IC YMCHHA PACIIO3HABATH HaA 4YCPTEIKaAX, MOACIAX W B PCaJIbHOM MHPE
MHOT'OTPAaHHUKH U TEJIa BpAlICHU, KOHCTPYHUPOBATH TCOMETPUUCCKHUEC MOJCIIN;

¢dopmupoBaHue [IOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUs
MaTeMaTUYeCKUX TEOpHi, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NPU IMPOBEIECHUU
pacCyKIeHUN;

q)OpMI/IpOBaHI/IC YMCHHA BJIAJACTh MCTOAAMU JOKA3aTCIIbCTB W aAJIOPUTMOB PCIICHUA,
YMCHUA WX [PUMCHATH, IMPOBOAWUTE JOKA3aTCIBHBIC PACCYXICHUA B XOAC PCHICHUSA
CTCPCOMECTPHUICCKUX 3adad U 3a4da4 C HTPAKTUYCCKUM COACPKAHNCM, (I)OpMI/IpOBaHI/IC
npeacTaBJICHUA O HGO6XOILI/IMOCTI/I JA0Ka3aTejIbCTB IPU 00OCHOBAaHMM MAaTEMaTHYECKUX
y'TBep)KI[CHI/Iﬁ " pOJIM aKCUOMATUKHU B IPOBCACHNUU NCAYKTHBHBIX paCCY)I(I[eHI/II\/’I;

Pa3BUTHC ©W COBCPIICHCTBOBAHWC MHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH
06yan01u14x05{, M03HaBaTEeIbHOM AKTUBHOCTH, MCCICA0BATCIbCKUX yMCHHﬁ, KPUTHUYHOCTH
MBIIIJICHUS, MHTEPECA K U3YUCHUTIO T'COMCTPUH;

dopmupoBanue (GYHKIIMOHAIBLHOW TPAMOTHOCTH, pPEJNEBAHTHOW TE€OMETPUU: YMEHHUS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaJIbHbIX CHUTYallUH, HCCIIECIOBAHUS
ITOCTPOEHHBIX MOJENEN, NHTEPIIPETALIUH TIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEpXKATEITFHBIMH JIMHUSIMHU yueOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
aBrstoTes: «lIpsiMble M MIIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukm», «Tena BpaiieHus»,
«BeKTophl U KOOPAUHATHI B IPOCTPAHCTBE, «/IBMKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETb ONEPUPOBATH MOHATHIMUY,
pCIIEBAaHTHBIMHM T€OMETPHUH Ha yriIyOJI€HHOM ypoBHE 00ydeHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSIM Y4e0HOro Kypca, a (GOpMUPOBaHUE JIOTUYSCKUX YMEHUUH
pacrpesiesiieTcsl HE TOJbKO II0 COJICP)KATSIbHBIM JIMHUSAM, HO M 10 ToiaM OOydYeHHS.
Cogmepxanue 00pa3oBaHWs, COOTBETCTBYIONIEE TNPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
®denepalibHON pabouell MPorpaMMebl, pacipeneaEHHbBIM M0 TofaM 00yUYeHHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydYaromuecs
oOpalnajinuch HEOJHOKPATHO. DTO IO3BOJISIET OPraHU30BaTh OBJIAJICHUE T'€OMETPUUYCCKUMHU
MOHSITUSIMA W HABBIKAMHU TIOCJIEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM TPUHITUIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKIIOYaTh B OONIYI0 CHCTEMY T'€OMETPHYCCKUX
MPEJICTABICHUA O0YyYaroIuXcs, paciupss U yrayomss e€, obpa3ys MpoYHbIe MHOXKECTBCHHBIE
CBSI3H.

Hepexon K U3YYCHHIO TCOMCTPHUU HaA er'IY6J'IéHHOM YPOBHCE ITIO3BOJISACT:

co3laTh yclnoBHMs Juid AudQepeHnHanuu 00ydeHus, IMOCTPOEHUS HHIUBUAYAIbHBIX
oOpa3oBaTeNbHBIX  MporpamMm,  oOecrneduTb  yrIyOJN€HHOE  U3y4eHHE  IeOMEeTpUH
KaK COCTaBJISItOIIEN yueOHOoro npeaMera «MaTemaTHKay;

IIOATOTOBUTH 06yqa101111/1xcs1 K MPOAOJDKCHUIO M3YYCHHA MATCMATHKU C y‘-IéTOM BI)I60pa
Oyayuied npodeccuu, obOecredrBasi MPEEMCTBEHHOCTh MEKIY OOIMIMM U MPOhEeCCHOHATBLHBIM
o0pa3zoBaHHEM.

Ha usyuenue yueOGHOro kypca «I'eomerpusi» Ha yrinyOn€éHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 gaca B Hezienio).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC ITOHSTHS CTCPCOMCTpPHUH. Tqua, npsamasi, MmiI0CKOCTb, IMPOCTPAHCTBO. IlonsTue
00 aKCHOMaTHYECKOM MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

B3aumHoe pacrnosioskeHue NpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, MapallJIelIbHbIE U
cKpeluBaromuecs npsimele. [Ipu3Haku ckpemuBaomuxcs TpsaMbIX. [lapanaenbHOCTh TPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, MapauIEIbHOCTh TPEX
OpsIMBIX, MApajuIeNIbHOCTh OPSIMOM M IUIOCKOCTH. [lapamiensHoe W LEHTpajibHOE
pOEeKTHpOBaHue, n3obpakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO MTPOEKTUPOBAHMUSL.



N300paxkenne ¢uryp B napamiesIbHOM MPOESKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPAMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: IapasuleabHbIE IJIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIockocTel. [IpocTeiimme npocTpaHCTBEeHHbBIE (PUTYPBI Ha TIOCKOCTH:
TETPadp, NapajuleIeuIe], IOCTPOSHUE CEUCHUIA.

[lepieHAUKYIAPHOCTh OPSIMOM M IJIOCKOCTU:  TEpPHEHANKYISpHbIE TMpsSMbIE B
IIPOCTPAHCTBE, MpsIMbIE NapajuleJbHblE M NEPIEHIUKYJISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEeHIUKYIAPHOCTH TPSAMONM M IUIOCKOCTH, TeOpeMa O TMPsSAMON MepHeHIAUKYISPHOI
I10CKOCTH. OpTOroHaibHOE MPOEKTUpOBaHUE. [lepneHaAuKysp U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
[leprnieHAUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH ABYX IJIockocTel. Teopema
0 TPEX MEePIEeHIUKYIApax.

VYTIabl B IPOCTPAHCTBE: Yo MEXIY IPSMOM U MIIOCKOCTBIO, ABYTPAHHBIM YroJ1, TMHEHHbBIN
yYroa JBYrpaHHOro yria. TpéXxrpaHHbli W MHOrorpaHHbie yribl. CBOWMCTBA IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYIPAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIIa.

MHoOrorpaHHuKHu

Buael MHOTOrpaHHUKOB, pa3BépTKa MHororpaHHuka. [Ipu3ma: n-yronbpHas mnpusma,
npsamMasgd W HAKJIOHHAas HNPU3MBbI, 6OKOBa$I M II0JIHAasA NOBCPXHOCTH IIPU3MBI. Hapaﬂneﬂem/mez[,
NPsIMOYTOJIBHBIN TapajuleNienunen] U ero cBoicTBa. Kparuaiinmme myTH Ha TOBEPXHOCTH
MHOTOTpaHHHKa. Teopema Oinepa. [IpocrpanctBeHHas teopema Iludaropa. INMupammma: n-
yroyibHas MUpaMuja, IpaBuiibHas U yced€HHas nupaMuasl. CBoiicTBa pédep n OOKOBBIX IpaHen
HpaBHHBHOfI nupaMubl. HpaBI/IJIBHI)Ie MHOTI'OIpaHHUKH: HpaBUJIbHad IpuU3Ma MW IIpaBUJIbHAA
NUpaMu/ia, MpaBUIbHAS TPEYToJibHAS MUPAMUJIa U MPABUIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPABWIBHBIX MHOTOTPAHHUKAX: OKTAdIP, TOJAEKAdP U UKOCAIIP.

Brruucnenue sj1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans 60xoBoi
MOBEPXHOCTH W TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsMOM mpu3mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUILHON MUPAMU/IBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MMPaMHU/IbI.

CuMMeTpuss B TPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM TPAaBUIbHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAHHUKE: CHMMETPHUS MapajuleJeNUNeNa, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IIPABWIIBHON NTUPAMUIBI.

BeKTOpLI U KOOPAVMHATHI B IIPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHANpABICHHBIE M IPOTHBOIOJIIOXKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BCKTOPOB. HeﬁCTBHﬂ C BCKTOpaMM: CJIIOKCHHE W BBIYMTAHUC BCKTOPOB, CyMMa HCCKOJIBKHUX
BEKTOPOB, YMHOJKE€HHE BeKTOpa Ha uyucino. CBoiicTBa clokeHUs BeKTOpoB. C(BoiicTBa
YMHOXEHHS BEKTOpa Ha uucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoOXKEHHH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BekTopaMm. IIpsMoyronpHas cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopnunarsl Bexkrtopa. CBs3p MeXAy KOOpAMHATAMU BEKTOpPA M KOOpPAMHATAMH TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEJCHUE BEKTOPOB.



11 KUIIACC

Tesia BpameHus

[ToHsATHS: UMIMHAPUYECKAas TOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, CQepuyecKast
MOBEPXHOCTh, 00pa3ymoIue MOBepXHOCTe. Tema BpalleHHs: IWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumuoe pacrnonoxenue cdepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. M300pakeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHIpa u Konyca. CuMmeTpust
cdepsl U mapa.

O6bém. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSAMOYTrOIBLHOTO
napaurenenunena M cieactBus u3 He€. OOBEM MPSAMON M HAKIOHHOW TNPH3MBI, MIHMHIPA,
nupaMuipl 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOuHammu Tenm BpamieHuss W MHOTOTpaHHHMKOB. llpu3ma, BmmcaHHAas B IHJIMHJD,
onucaHHas okojo muiauHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanuwe mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCaHHOU B
MHOTOTPaHHHK WM TEJIO BPAILCHUS.

[Tnomane MOBEPXHOCTH IMIIMHIpPA, KOHYyca, miomans chepsl u e€ uvacteit. [lomobue B
npoctpancTtBe. OTHomieHue O0O0BEMOB, IIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue moao0usi, romoreTusi. Pemienune 3agad Ha IJIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUUYECKIX METO/IOB.

[TocTpoeHue ceueHuit MHOTOTPAHHUKOB U TEN BpallCHHs: CEUYEHHS UUIUHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajiesibHble OCHOBAHHUIO M
MPOXOJAIINE Yepe3 BEPIINHY), CEYCHHsI I1apa, METOJbl MOCTPOCHUS CEYCHHI: METOJ CIEJOB,
METO]T BHYTPEHHETO MPOCKTUPOBAHUS, METO]I IIEPEHOCA CEKYIIEH TUIOCKOCTH.

BeKTOpLI U KOOPAVMHATHI B IIPOCTPAHCTBE

BexTops! B ipocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHoe yMHOKE€HUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pelIEeHNN TEOMETPUYECKUX 3a]1a4.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss mnpoctpanctBa. Otobpaxenus. J[BwxkeHuss u paBeHcTBO ¢uryp. OOmue
CBOMCTBa JBW)XEHUU. BuIbl ABM)KEHMI: NapallIesIbHBI NEPEHOC, LIEHTpalbHAas CUMMETpHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u chepa
Olinepa.

IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHcKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3UIMM  OOydalIierocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), yMEHHWE B3aUMOJECWCTBOBATH C COIMAIBbHBIMH HWHCTUTYTaMH B
COOTBETCTBUH € UX (YHKIMSIMHU M Ha3HAYCHUEM;

2) MAaTPUOTHYIECCKOC BOCIIUTAHHUE:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)IaHCKOW MJAEHTUYHOCTH, YBAXKEHHS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCMOJb30BAHUE ITUX JOCTH)KECHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE  JyXOBHBIX  IIGHHOCTEH  POCCHHCKOrOo  Haponaa, Cc(opMHpPOBaHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'O TIOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIA/Ja B IOCTPOECHHE
yCTOMUYUBOTrO OYAYIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

OCTETUYECKOEC  OTHOIIEHHME K  MHPY,  BK/IIOYas  OCTCTHKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ay, pELIeHWH, pacCyKICHWH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pusuueckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTh YMEHMS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpECax 3/I0pOBOTO
u Oe3omacHOro obOpas3a *HM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN PEKUM 3aHIATUN U OTAbIXA, perysspHas Gu3nueckas akTUBHOCTD),
(du3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03J0OPOBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpy0BO€ BociMTaHHE:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IEHHOCTH TPYIOJIIOOHS, MHTEPEC K pa3InyHbIM chepam
npo(hecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:



c(OpPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIbTYpbl, TOHUMAaHHE BIMSHHUS COLUAIBHO-
SKOHOMHMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
r00aNbHOTO  XapakTepa  SKOJOTMYECKMX  Mpo0JieM, OpHEHTalus Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE cpelpl, MIaHUpOBaHUE
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY’KaIOILLEN Cpe/ibl;

8) IHEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTUYECKON KyJIbTYpPOU KaK CpPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jlornyeckue JeicTBUA:

BBISBIIATh U XapaKTepU30BaTh CYIIECTBEHHBbIE IMPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWNH MEXKIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpPEAETICHUS TMOHATHUH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCHU(UKAIMK, OCHOBAaHUS Ui 000OLIeHHs U
CpPaBHEHUs1, KPUTEPUHU IIPOBOMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIMpPOBaTH U MPEeOOpPa3OBHIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BbIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B q)aKTaX,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, IMpe/araTb KPUTEpUM ISl BBIABJICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUI;

ACJIaTb BBIBOABI C HCIIOJIB30OBAHHWEM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
MO3aKJIIOYEHHMH, YMO3aKIIOUSHHUI 10 aHAJIOTUH;
b b

MIPOBOANTH CAMOCTOSITENILHO JI0KAa3aTelIbCTBA MATEMAaTUYECKUX YTBEPKICHUU (MIpsIMBbIC H
OT TIPOTUBHOTO), BBICTpAaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKACHUS U BBHIBOJIBI;

BbIOMpaTh crocob pemieHUs ydyeOHOW 3adauu  (CpaBHMBATh HECKOJIIbKO BapHAaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIIMN ¢ YYETOM CaMOCTOSITEIBHO BBIJCIECHHBIX

KpUTEPUEB).

Ba3oBble ucciaeaoBaTelbCKUe AeiicTBHS:



HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (POPMYIHpPOBAThH
BONPOCHI, (UKCHUPYIOIIHE MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTH  CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBIA  3KCIIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHS, IMPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCaMHU;

CaMOCTOSTEIILHO (OPMYJIMPOBATh OOOOIIEHHSI M BBIBOJIBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIFOIEHHUs, UCCIICIOBAHMSI, OICHUBATH JTOCTOBEPHOCTD MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI;

IMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC ITPOLECCCA, a4 TAKIKC BbBIABUT'ATh MPCAIIOJIOXKCHUS O
€TI0 pa3BUTHUHU B HOBBIX YCJIIOBHUAX.

Pabora ¢ undpopmanmeii:

BBIABIIATD I[e(i)I/IIII/ITI)I I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX JJI OTBETA HA BOIIPOC U IJiA
PCLICHUA 3a1a9u;

BbIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(POPMALMIO PA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HMH(GOpMAIHMIO, TPEACTaBIATH €€ B  pasuuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAE&KHOCTh HHGPOpPMALIMM IO  CaMOCTOSATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBUS
Oo1enne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUAMH U IEIIMU
0011IeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX U NMHUCHbMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAYy peIIeHHUsS 3aJladyd, KOMMEHTHUPOBATh TMOTyYEHHBIN
pe3yJbTaT;

B XOJI€ OOCYKIEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEJIEHHBIE HA MOMCK PELIEHMs], CONOCTAaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYT'MX YYaCTHHUKOB JAMajora, oOHapyHBaTh pazuiyve U CXOICTBO
MO3UIINH, B KOPPEKTHOU opme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

NPEICTaBIATh PE3YNbTaThl PEIICHUS 3a/Ja4M, SKCIIEPHUMEHTA, HCCIEJI0BaHMs, MPOEKTa,
CaMOCTOSTEIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 IMpE3CHTauluu U
0COOEHHOCTEHN ayAUTOPHH.



PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS
Camoopranu3amnus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIIOCOO peleHHs] ¢ y4€TOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAaLIUK.

CaMOKOHTPOJIL, 3MOLUMOHAJIbHBIA HHTEJLJIEKT:

BJIQJICTh HABBIKAMU TO3HABATEIHHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CIOCOOAMU CaMOMNPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa pELIEHUsI MATEMATHYECKON 3a1a4H;

nNpeaABUACTbL TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTbH IIpHW PCHICHHUU 3aJa4du, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HA OCHOBEC HOBBLIX O6CTO$IT€JH>CTB, JaHHBIX, HaﬁHeHHBIX 0HII/I6OK,
BBISIBJICHHBIX pr,Z[HOCTeﬁ;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIN U YCIOBUAM, OOBACHATH IPUUUHBI JOCTHKCHUS
WIM HEIOCTH)KEHHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OIIBITY.

CoBmecTHas HeATECJIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYATbHONW pabOTHI MpH
pelieHny y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM palOThI, paclpeacisiTh BUIBI pabOT, IOTOBAPUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNbTAT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OcykaeHHs, OOMEH MHEHHUH, «MO3TOBbIE
HITYPMBI» W WHBIC), BBITIOJIHATH CBOK 4YacTh PabOThI W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 ky1acca o0yyaromuiicss HAyYUuTCS:

CBOOOJTHO OIEPUPOBATH OCHOBHBIMU TOHATHUSMH CTEPEOMETPUU TPH pPELIeHUH 3aJad U
[IPOBEACHUN MAaTEMAaTUYECKUX PACCYXKIACHUM;

MIPUMEHATH aKCMOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX IIPHU PELIEHUU T€OMETPUUECKUX 3a/1a4;
KJaccu(UIUpPOBaTh B3aUMHOE pPAcCIOIOKEHHE NPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



CBOOO/THO OTIEPHPOBATH MOHATHIMM, CBI3aHHBIMH C YIJIaMU B TIPOCTPAHCTBE: MEXKAY MPSMBIMU B
IPOCTPAHCTBE, MEKIY MPSIMOH U IIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3AaHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO  pacrmo3HaBaTh OCHOBHBIE  BHUJIBl ~ MHOTOTPAaHHHMKOB  (TIpU3Ma, INUpaMHIA,
IPSIMOYTOJIBHBIN MapajuieNnenunes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIS KJIAaCCU(UKAIINY;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PAaHHUKOB IIOCKOCTHIO;
BBINIOJHATh TapajUIeJIbHOE, LEHTPAJbHOE W OPTOTOHAIBHOE TNPOEKTHpoBaHWE GuUryp Ha
IUIOCKOCTB, BBITIOJIHATH N300pakeHHus (GUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAaHHUKOB Pa3IMYHBIMA METO/AMH, BBIOJIHATH (BBIHOCHBIC) IIJIOCKHUE
YEePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIYHCIIAT TUIOLIAM MMOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpPAaMHIA), TEOMETPUIECKUX
TEJ ¢ MPUMEHEHUEM (OPMYIT;

CBOOOIHO ONEpHUpOBaTh MOHATHAMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IIIOCKOCTh CHMMETPHH (DUTYPHI,

CBOOOZHO ONEpUPOBATh MOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpPAHMHATaM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemaTrh 3aJa4d  Ha  JIOKA3aTeNIbCTBO MATEeMAaTHYECKUX OTHOUICHWH M HaXOXJIEHHUE
reOMETPUYECKUX BEJINYMH, TPUMEHSSI U3BECTHBIE METO/IBI IIPU PEIICHHH MaTeMaTHYeCKuX 3a71a4d
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

NPUMEHATH MPOCTEHIIIE TPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
IIPU PEIICHNU CTEPEOMETPHUECKUX 3a71ad;

U3BJIEKaTh, MPEOOPA30BBHIBATE W HMHTEPHPETHPOBATh HHGPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

NPUMEHATH IOJYy4YEeHHbIC 3HAaHWS Ha IPAKTUKE: CPABHUBATh M aHAIU3UPOBATH pealibHbBIC
CUTyallud, TPUMEHATh HM3YYCHHBIC TOHSTHS B TPOIECCE IMOWCKA DPEHICHHS MaTeMaTHYECKH
chopMyIMPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENIM C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHIA U TEOpEM,
anmapara anreOpbl, pelaTh NPaKTUYECKUE 33a4H, CBA3aHHbIE C HAXOXKAEHUEM IeOMETPUIECKUX
BEJINYWH;

UMETh TMpe/CTaBIeHUs] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K konny 11 ki1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO ONnepupoBaTh IMOHATUAMHU, CBIA3AHHBIMHU C HHHHHI{pH‘IGCKOﬁ, KOHUYECKON W
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI TOTYUYEHUS;

OTEepUpPOBATH MOHATUIMH, CBSI3aHHBIMH C TE€JIaMH BpAlllEHUs: HWIMHIPOM, KOHYCOM, cepoil u
11apoM;

pacrno3HaBaTh Tela BpalleHus (IWIMHApP, KOHYC, cdepa u map) U OOBICHATH CHOCOOBI
MIOJIyYEHUS TEJl BPaILEHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACHOJIOKEHHE CPEPBI U TIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3J€MEHTOB MHOTOTPAHHUKOB M TeJ BpAIICHUs, OOBEMBI M IJIOIIAIN
HOBerHOCTeﬁ MHOT'OTPAaHHUKOB HW TECJI BpallCHHUA, TCOMCTPUYCCKHUX TECJI C IMPUMCHCHUEM
bopmyu;

CBO60}1HO ONneprupoBaTh IMOHATUAMU, CBA3aAHHBIMU C KOM6I/IHaI_[I/I5[MI/I TCJI BpallCHUSA U
MHOT'OT'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONMUCAHHBIM OKOJIO cdepsl, cdepa,
BIIMCaHHAs B MHOT'OT'PAHHHWK WJIH TCJIO BpallCHUS,;



BBIYUCIISATH COOTHOIICHHUS MEXY TUIOINAISIMUA TOBEPXHOCTEN 1 00bEMaMU TIOJJOOHBIX TEIT;
n300pakarh M3y4daeMmble (DUTYpBI, BBITONTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILlCHHS,
U3BJIEKATh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpHUECKUX (PUTypax, MpeACTaBICHHYIO Ha YePTEkKaX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH OHIATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALIMK HaJl BEKTOpaMH;

3aJ1aBaTh IIOCKOCTh YPaBHEHHUEM B JICKapTOBOIl cUcTeMe KOOPAMHAT;

pelarbs reoMeTPUUYECKUE 3aJaud Ha BBIYMCIEHUE YIJIOB MEXKIY IMPSAMBIMH M IUIOCKOCTSMH,
BBIUMCJICHHE PACCTOSHUNM OT TOYKU [0 IUIOCKOCTH, B LIE€JIOM, Ha INPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/Ia IIPU PELICHUH;

CBOOOJHO OMEpUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C JBHKCHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUI;

BBIMOJHATh M300pa)KeHUSI MHOTOTPAHHMKOB M TeJl BpallleHUs IpU MapajuleIbHOM IepeHoce,
LEHTPAIbHOW CUMMETPUHU, 3€PKAJbHOM CHMMETPHUM, IIPU IIOBOPOTE BOKPYI IPSAMOH,
npeoOpa3oBaHus OI00MS;

CTPOUTh CEYEHMS] MHOTOTPAHHUKOB M TEJl BPALLEHUS: CEUEHHUS LMIMHIApa (HapajuleIbHO U
NEPIEeHIUKYIAPHO OCH), CEYeHHs] KOHyca (mapajulelbHble OCHOBAHUIO M IPOXOJAIINE Yepes
BEpILMHY), CEYEHHUS 11apa;

UCIIONIb30BAaTh  METOJbl TMOCTPOCHUS CEUYEHUN: METOJ CIIEOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

OPUMEHSTh  reoMeTpuueckue  (akTbl I pEUIeHMs]  CTEPeOMETPUYECKHUX  3ajad,
MPEINOJIararolIuX HECKOJIbKO IIAaroB PElICHUs, €CIU yCIOBHS MPUMEHEHHUs 3a/1aHbl B SBHOW U
HEesIBHOU (opme;

pemiate 3aJa4yd  Ha  JIOKAa3aTeNbCTBO MATEMAaTUYECKUX OTHOIIEHWH W  HaXOXJACHUE
F€OMETPUYECKUX BEIMYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPY PELLICHNN
CTEepEOMETPUYECKHUX 3a/1aY;

NPUMEHSTh TOJYYCHHbIE 3HAHWUA Ha TMPAKTUKe: CPaBHUBATh, aHAJIM3UPOBATh U OIEHUBATHh
peasbHbIE CUTYyallH, IPUMEHSITh U3yUeHHbIE TIOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE MOUCKA
pelIeHns] MaTeMaTHYeCKu c(hOpMYITUPOBAHHOM MPOOJIEMBbI, MOJETUPOBATh peallbHbIE CUTYAIH
Ha SI3bIKE€ T€OMETPUHU, UCCIIEIOBATh TOCTPOCHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUI M TeopeM, ammapata ainreOphl, pemarbh MPaKTHUYECKUE 3a/adyM, CBS3aHHBIE C
HaXO0X/IEHUEM T'€OMETPUUYECKUX BEJINYHH;

UMETh TMpe/CTaBlIeHUs] 00 OCHOBHBIX OJTamax pa3BUTHS TE€OMETPUM KaK COCTAaBHOW YacTu
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.

TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3iesnoB U TeEM IpOrpaMMBbl KonnuecTBo yacos
n/m Bcero  KontposbHbIE [IpakTHueckue
paboThI paboThI
1 BBeneHune B ctepeoMeTpuio 23 1
2 B3aumMHoe pacronokeHne NpsMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [lepneHMKyISAPHOCTD NMPSMBIX U INIOCKOCTEN B 25
IIPOCTPAHCTBE
5 VYribl ¥ paccTosTHUA 16 1

6 MHororpanHuKu 7 1



No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonmuectBo wacon

n/m Bcero  Kontposbhbie [TpakTrueckue
paboThI paboThI
7 BekTops! B IpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUs 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC
Ne  HammeHoBaHue pa3ieiioB U TEM IPOTPaMMBI KonmvectBo yacoB
/1 Bcero  KonTposnbHbie [IpakTHueckue
paboThI paboThI
1 AHanuTH4eckas FreOMeTpHs 15 1
2 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS 15 1
3HaHUH
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay moBEepXHOCTU U OOBEMBI KPYTIIBIX 9 1
Ten
6 JIBrokeHus 5 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AITUs 17 2
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
MHNPOLHECCA
yueOHoe mocodoue nmoxa peaxaxkuueit JI.C.Atanacsna

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

yueOHoe nmocodoue nmoa peaaxkuueii JI.C.Atanacsina

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

®IrBHY «HCTUTYT cTpaTerum pa3sutna obpasoBaHUA»






