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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HaIPaBJIEHHOCTH U IPEAMETOB I'yMaHUTapHOro LuKia. 1I0CKOIBKY JIOrMYecKoe MBILIUICHUE,
dopmupyemMoe mNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKUX 3aJa4, YMEHHE BBIIBUIaTh W OIPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCSL TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYyYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pa3sBUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl NpPU H3YyYEHUH T€OMETPHUH, Kak
cocTaBJIsAOLIeH mpeaMmeTHOM obOnactu «MaremaTnka W MHQOpPMaTHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX UIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPY’KAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, I[IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaIOLIero MHpa, 3HaHUE NOHATHIHOIO anmapara no pasgeny «CrepeoMeTrpus» ydeOHOro
Kypca FeOMETpHH;

(dbopMHpOBaHUE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yYMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJAENSIX W B pPEaTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHil, (popMHUpOBaHME MOHMMAHUS POJIU AKCMOMATHKU NpPHU TMPOBEACHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJETh METOJAMH JIOKA3aTEeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHU HX IPUMEHATh, IPOBOJUTH JOKAa3aTENIbHbIE pPAacCyKIEHUS B XOAE pEeIIEHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
OpeICTaBiICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0Oy4aromuxcs, IMO3HABATEIbHOW aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIUIEHUS, UHTEpECa K U3yUYECHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYalUSX W MPH U3YYEHUHU JPYTUX yUeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYyallUH, WCCIECIOBaHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YyJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTEeIIbHBIMU JIMHUAMH y4deOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBisroTcsA: «lIpsMble M IUIOCKOCTH B IIpocTpaHCTBe», «MHororpanHukm», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0iaéHHOM ypoBHe oOyuenusi B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yyd4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTHYECKUX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM OCBOCHUS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU TIOCTIEOBATEIbHO M IOCTYMATEIbHO, C COOJIIOJIEHHEM MpPUHIHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo Kk M3y4eHHIO T€OMETPUU HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYArOIIMXCS K MPOJOJDKEHUIO M3YyUeHUsI MaTeMaTUKHU ¢ Y4ETOM BBIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue ydebnoro kypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBonutcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaomuxcs npaMbixX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApAJUICIIBbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ UM LEHTPAIBHOE
IPOEKTHpOBaHue, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue ¢puryp B napauiesbHOM NPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPsAMBIMH B IPOCTpaHCTBE. llapayensHOCTh IJIIOCKOCTEW: NapajluleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIO0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI Ha MIIOCKOCTH:
TETpa’ap, NapajljIeIICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYyIAPHOCTE IPSAMOM M IIJIOCKOCTHU:  IIEPIEHIMKYJIAPHBIE IpPSAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKyisip U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IIOCKOCTH, MPOEKIUs (PUIYphl HA TIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TpEX MEPIEHAUKYIIAPAX.

VYTIuibl B IPOCTPAHCTBE: YIOJI MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN yroJl, JMHEHHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOroOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yriyia. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema [lucdaropa. Ilupamuga: n-
yrojibHasi MUpaMua, NpaBUibHAg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MpaBUIBbHON TNUpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U IPABUIbHBIN TeTpasap, kyO. Ilpencrasnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKASAP U UKOCADIP.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUJBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlecTBUSA C BEKTOpaMH: CJIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tpé€x BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pasjoKEHMHM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyomue MoBepxHocTed. Tena BpallleHMs: LMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. N300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeETpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIApPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIrpaHHHUKA, OIIMCAHHOI'O OKOJIO cephl, chephl, BIUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp mMoBEpXHOCTH LMIMHApA, KOHYca, Iuiomaas cheprel u e€ yacteil. [logobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue nomodus, romoTeTus. PemeHue 3amady Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuielbHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/bl MOCTPOEHUS] CEUCHMI: METOJ CIE/OB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHMs. [IpsmoyrosnpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapauIeIbHbIA IEPEHOC, LEHTPAIbHAS CUMMETpHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUIMCKOro OO0IIeCTBa, MPEACTABICHUE O MaTeMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON TPaXKJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKH,

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUI HAyKu W JESATENbHOCTbIO YYEHOrO, OCO3HAHHUE JIMYHOIO BKJIAJa B MOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, UHTEpEC K pa3IuuHbIM cdepam
MpoeCCHOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MaTEMaTHKOW U €€ MPHIOKCHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHUX 33/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IMOHUMAaHWE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
M100aTbHOTO  XapakTepa  JKOJOTHYECKUX  MPOOJIeM, OpHEHTAlWs Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAHUPOBAHUE
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKU M MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM ITO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISIBJISITh M XapaKTEpPU30BaTh CYLIECTBEHHBbIE IPHU3HAKUM MaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MPEeoOpa3OBHIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIOJEHUSX U  YTBEPXKIEHUAX, MpeayiaraTb KPUTEPUU JUIS  BBIABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEAOBAHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI IO pe3ybTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U JIs
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMALMIO, MPEACTaBIATE €€ B  pa3iauuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMbI, MPOOIeMBl,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuuec U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3ybTAaThl PELICHUS 33/Ja4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TPE3CHTALMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCOO pelIeHUs ¢ YYETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HaBBIKAMM [103HABATENIbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTIDKEHUSI WM HEJOCTKEHHsI pe3yJbTaToOB JEATeNbHOCTH, HAXOAWUTh OLIMOKY, J1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacrpenensaTh BUABI padoT, HOTOBapHBAThHCS, 0OCYKIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
JIpPYTMMH 4JI€HaMHU KOMaHIbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI



K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUHU TIPU PEUICHUH 3a]a4 U
NPOBEICHUN MaTEMATUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpU PELICHUU
reOMETPUYECKUX 3314,

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHIE MPSAMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHSATHSIMH, CBA3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJbI MHOTOIPAaHHHMKOB (TpU3Ma, MHpaMuja,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH HapaIlJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAIBHOE MPOSKTUPOBaHKUE (pUryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIATM  IIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHPaMHUIA),
reOMEeTPUYECKUX TeJI C TPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPIHHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO M BBICOKOTO YPOBHS CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIEC CPEICTBA M JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a/1aY;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypaxX, IMPEICTaBICHHYIO Ha dYepTexax u
pPHCYHKaX;

OPUMEHATh TOJNy4YEeHHBbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATH
peanbHbIE CUTYAIlUH, TPUMEHITh W3yYEHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE€ TEOMETPUH, MCCIENOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPE/ICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUHM KaK COCTaBHON
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTH.

K xonmy 11 kiacca oOyyaromuiicss HAy49uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3AaHHBIMU C HUIMHIPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTYyUEHUS;

OTIEpPUPOBATH TOHATHIMH, CBSI3aHHBIMH C TEJaMH BpAILEHHS: LUIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHHs, OOBbEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuMEeHEeHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOLIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarb H3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3
PUCYHKOB MPOCTBIX O0BEMHBIX (UTYpP: BHUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTAaBICHHYIO Ha uepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKApPTOBOW CHCTEME KOOPAMHAT;

pemaTe TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus OO0,

CTPOUTh CEYCHHUS MHOTOTPAaHHUKOB W TeJl BpAlEHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEYeHHS KOHyca (MapauiebHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPILINHY), CEUeHUS 1apa;

UCIIOJIb30BaTh METOJbI TOCTPOEHUSI CEYEHUH: METOJ CJENIOB, METOJ] BHYTPEHHETrO
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

OPUMEHSTh TEeOMEeTpUuYecKrue (aKThl Ui pEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEJIONIarafoIUX HECKOJIBKO IIaroB PeIIeHUs, €ClIi yCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW U HESIBHOU (hopme;

pemarp 3amayd Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH M HaXOXKICHHE
FeOMETPUUYECKUX BEJINYMH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUUECKHX 3a]1aY;



NPUMEHSTh T[OJy4YeHHbIE 3HAHUS HA TNPAKTHKE: CpaBHUBaTh, AaHAJIU3UPOBATH U
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBONCTBA
B Ipolecce IIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYallud HA S3bIKE FEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJIM C UCIOJIb30BaHWEM I'€OMETPUUECKUX MOHITHM M TeopeM, ammapara aareOpbl,
pelaTh IPaKTHYECKHUEe 33]]a4l, CBA3aHHbIE C HAXOXKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Konuyec  Duexkrponnbie nugposbie 00pa3oBaTebHbIe
Ne i/m Tema ypoka P unp P
TBO pecypcsl
4acos
OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TUIOCKOCTH,
1 P P puey 1 https://resh.edu.ru/subject/lesson/4677/start/19037/
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
ITonsiTust crepeoMeTpUM: TOUKA, IIpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE IIPaBUIIa H300paKeHHs Ha
2 pocIp P P 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
PHUCYHKE INIOCKOCTH, apajIeIbHbIX MPSAMBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka
[TonsiTHst: nepecekaronrecs MI0CKOCTH, EPECEKAIOIINECS
3 P B P B 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
npsiMasi ¥ IMII0CKOCTh; NOJIYIIPOCTPAHCTBO
[TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS
4 P B P - 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
npsiMasi ¥ IMJI0CKOCTh; OJIYIIPOCTPAHCTBO
MHoOrorpanHuKH, H300paKeHUEe MPOCTEHIINX
5 P P P 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
IIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX OOBEKTOB
MHororpaHHUKH, H300paKeHHEe MPOCTEHIINX
6 P P P 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
IPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOLIX O0BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX https://resh.edu.ru/subject/lesson/4756/start/203542/
8 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEACTBUS U3 HUX 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIECJCTBUS U3 HUX.
9 Crioco0bI 3a/1aHUS IPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE. 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
O0603HaueHUs MPSAMBIX U TIOCKOCTEH
N3o06paxeHune cedeHni nupamubl, Ky0a 1 pU3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péodpa. M3obpaxxkenue
10 p POXOZ P pebp P 1 https://resh.edu.ru/

MepeceueHMs MOTYUYCHHBIX IIIOCKOCTeN. PackpammBanme
MIOCTPOEHHBIX CEUEHUI Pa3HBIMU LIBETAMU



https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
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https://resh.edu.ru/

11

N306paxkenue ceueHunit nupamuabl, KyOa U pU3Msl,
KOTOpBIE NPOXOAT yepe3 ux pédpa. M3o0paxenue
nepeceyeHus MoJIyuyeHHbIX IockocTell. PackpammBanue
IOCTPOCHHBIX CEUEHUH Pa3HBIMH LIBETAMU

https://resh.edu.

ru/

12

N306paxkenue ceueHunit nupamuabl, KyOa 1 IpU3Msl,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3obOpakenue
nepeceueHus MoJyuyeHHbIX IockocTell. PackpamBanue
IOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMU

https://resh.edu.

ru/

13

N306paxkenue ceueHuit nupamubl, Ky0a 1 pU3Msl,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
MEPECEUCHUS MTOTYUYCHHBIX IIOCKOCTEN. PackpammmBanue
MOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

https://resh.edu.

ru/

14

15

MerTton ciie1oB JUIsl IOCTPOEHUS CEUEHU N

Merton cnenoB s nocTpoeHus ceueHuit. CBoiicTBa
MEPECCUCHHUH MPSIMBIX U INIOCKOCTEH

https://resh.edu.

ru/

https://resh.edu.

ru/

16

Merton cnenoB s mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHUM NPAMBIX U INIOCKOCTEN

https://resh.edu.

ru/

17

18

19

[TocTpoeHue cedueHuii B mupamuie, Kyoe mo TpéM Toukam
Ha pEOpax. Co3aHue BEIHOCHBIX YEPTEXKEH U 3aIUCh
1aroB MOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe rno TpéM TouKkam
Ha péOpax. Co3/laHre BEIHOCHBIX YEPTEkKeH 1 3amuch
11aroB MOCTPOEHUS

[Toctpoenue ceuenuii B nupamuze, Kyoe mo TpémM Toukam
Ha péOpax. Co3/laHre BEIHOCHBIX YEPTEkKEH U 3amich
111aroB MOCTPOEHUS

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

20

[Toctpoenue ceueHuii B nupamuie, Kyoe mo TpéM TouKam
Ha péOpax. Co3gaHue BEIHOCHBIX YEPTEKEH U 3aITUCh

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/

raroB NOCTPOCHUA

21

22

[ToBTOpenue mianumerpun: Teopema o
MPOMOPIUOHANILHBIX 0Tpe3kax. [Togo0due TpeyroisHUKOB
IToBTOopenue manumerpun: Teopema Menenas. PacueTsl B

CCUCHHUAX Ha BBIHOCHBIX YEPTEKAX. HCTOpI/IH Pa3BUTHA
INIAaHUMETPHHU U CTEPECOMETPUUA

https://resh.edu.

ru/subject/lesson/4747/start/125589/

https://resh.edu.

ru/subject/lesson/4747/start/125589/

23

KonTtponsnas padora "Akcuomsl crepeomerpun. CeueHus"

24

25

26

B3anmuOe pacmnosiokeHue npsMbIX B IPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
npsaMeIx. [lapamienpHble npsiMble B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBaHHH U €MHCTBEHHOCTH MPSMOA
napajuieJIbHON TaHHOU MPSIMOM, MPOXOALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JiexKallell Ha JaHHO npsiMoi. JlemMma o
MEePECCUCHUH MapaICIIbHBIX MPSIMBIX TNIOCKOCTHIO

[TapamnensHOCTH TpeX NMpAMBIX. Teopema o TpEx

MapajiCJIbHBIX MPAMBIX. TeopeMa 0 CKpCUINBAIOIINXCA
MMPAMBIX

https://resh.edu.

ru/subject/lesson/6065/start/125651/

https://resh.edu.

ru/subject/lesson/6065/start/125651/

https://resh.edu.

ru/subject/lesson/6065/start/125651/

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO NMPOoeKTHpoBaHus. M300pakeHue pa3HbIX
buryp B nmapainenbHON MPOSKIIUU

https://resh.edu.

ru/

28

29

30

LenTpanpHas npoekuus. YToJ ¢ COHapaBIeHHBIMU
CTOPOHAMHU. YTOJI MEXIY NPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IPOCTPAHCTBC

[ToHsTHS: MapaIETBbHOCTD MPSIMOM M TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMOU U
miockocT. CBOMCTBA NapaJlIEIbHOCTH MPAMOU U
IIOCKOCTH

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/subject/lesson/6133/start/272668/



https://resh.edu.ru/subject/lesson/4747/start/125589/
https://resh.edu.ru/subject/lesson/4747/start/125589/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
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31

FeOMeTpI/I‘IeCKI/Ie 3aJa41 Ha BBIYHMCICHUEC U
A0Ka3aTCIbCTBO, CBA3AHHBIC C MMAPAIJICJIbHOCTBIO ITPAMBIX
1 TIJIOCKOCTEH B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/start/125651/

32

[TocTpoeHue ceueHns, MPOXOASIIETO Yepe3 JaHHYIO
IIPSMYIO Ha 4YEPTEKE U NapaJlIeIbHOTO APYTrOn MPSIMOM.
Pacuér oTHOLIEHNH

https://resh.edu.ru/subject/lesson/6065/start/125651/

33

34

[MapannensHas MPOSKINs, TPUMEHEHHUE JUTSI TOCTPOCHHUSI
cedyeHuit KkyOa u mapasuienenumnena. CBoiicTBa
napajureNienumne/1a u IpUu3Mbl

HapanneanHe IITOCKOCTH. HpI/I3HaKI/I ImapaajicJIbHOCTHU
ABYX IUIOCKOCTEM

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6133/start/272668/

35

Teopema 0 nmapaieIbHOCTH U €JUHCTBEHHOCTH
IUIOCKOCTH, MIPOXOJIAICH yepe3 TOUKyY, He
MIPUHA]ISKAITYIO0 JaHHOW TUIOCKOCTH U CIEJICTBUS U3 Hed

https://resh.edu.ru/subject/lesson/6129/start/

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O MapajyIeIbHOCTH
NPSIMBIX TIEPECEUEHUs IPU MEPECEUCHUH JIBYX
NapaJIeIbHBIX IIJIOCKOCTEN TpEThen

https://resh.edu.ru/subject/lesson/6129/start/

37

38

CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapajuIeIbHBIX IPSIMBbIX, 3aAKIIOUEHHBIX MEXTY
napauIeIbHBIMU MIJIOCKOCTSIMU; O IEPECEUEHHUH MPSMOH ¢
JBYMs MapajyieIbHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema ITudaropa Ha miockocTi

https://resh.edu.ru/subject/lesson/6129/start/

https://resh.edu.ru/subject/lesson/4677/start/19037/

39

[ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

https://resh.edu.ru/subject/lesson/4677/start/19037/

40

41

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO Mapasieienumnena

Brruncnenue qiiuH OTPC3KOB B Ky6e U IpsAMOYT'OJIbHOM
napayieJICIrIIC 1€

https://resh.edu.ru/subject/lesson/5444/start/221486/

https://resh.edu.ru/subject/lesson/5444/start/221486/

42

[TeprieHAMKYIAPHOCTH MPAMON U TI0CKOCTH. [Ipru3Hak

https://resh.edu.ru/subject/lesson/4724/start/20411/
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NEPNCHAUKYJIAPHOCTHU HpSIMOfI 1 IJIOCKOCTH

[leprieHAMKYIAPHOCTH MPAMON U TI0CKOCTH. [IpH3Hak

43 . https://resh.edu.ru/subject/lesson/4757/start/
NEePHEHIUKYISIPHOCTH MPSIMOM U TJIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH IMPSIMOH,
44 MPOXOJIAIIIEH Yepe3 TOUKY IPOCTPAHCTBA U https://resh.edu.ru/subject/lesson/4757/start/
NEPHEHANKYISIPHON K IJTIOCKOCTH
[InockocTu U nepneHAuKyJISpHBIE UM IPSIMbIC B
45 PHCHAMIY TP P https://resh.edu.ru/subject/lesson/4724/start/20411/
MHOTOIPAaHHHUKAX
[TImockocTu U NepHeHAUKYJISPHBIE UM MPSIMBIC B
46 PHEHAHIY AP p https://resh.edu.ru/subject/lesson/4724/start/20411/
MHOTOI'PaHHHUKAX
47 [TpoMeKyTOUHBII KOHTPOJIb
Ilepnenaukysiap u HaknonHas. [locrpoenue
48 PHCHUTEYILp P https://resh.edu.ru/subject/lesson/6127/start/221519/
NEePHEHANKYIISIPA U3 TOYKH HA MPSMYIO
49 Teopema o Tpéx nepneHAUKyspax (mpsimasi u oopaTHas) https://resh.edu.ru/subject/lesson/4748/start/20810/
50 Teopema o Tpéx nepneHAuKyIspax (mpsimas u oopaTHas) https://resh.edu.ru/subject/lesson/4748/start/20810/
51 Yros Mexay CKpeLIUBAIOIUMUCS NIPSIMBIMU https://resh.edu.ru/
[Touck neprneHIuKyISIPHBIX IPSIMBIX C TOMOILIBIO
52 PTCHANKY A P . B https://resh.edu.ru/
NEePHEHANKYISIPHBIX MIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHKE https://resh.edu.ru/
[TocTpoenue ceueHuii kyoa, IPU3MBI, IPABUILHOMN
54 P Y p vp https://resh.edu.ru/
MAPaMUJBI C TIOMOIIBI0 OPTOTOHATIBHON MPOEKIINHI
IlocTpoeHue ceueHuit Ky0a, IpU3MbI, IPABHIILHOMN
55 p Y p P https://resh.edu.ru/
MAPaMUIBI C TIOMOIIIBIO OPTOTOHATBLHOMN TPOSKITNHI
CummeTpusi B TPOCTPAHCTBE OTHOCUTEIIBHO TIJIOCKOCTH.
56 P pocTh N https://resh.edu.ru/
[TnockocTH cMMMETpPH B MHOTOTpaHHUKAX
[Ipu3Hak nepneHANKYISIPHOCTH TPSIMOM U IITIOCKOCTH KaK
57 P PHEHIHIY AP P https://resh.edu.ru/

CJICACTBUC CUMMCTPUU
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[IpaBuiibHBIE MHOTOIpaHHMKHU. PacyéT paccTosiHul OT

58 https://resh.edu.ru/
TOYKHU 1O IUIOCKOCTH
IIpaBunbHBICe MHOrOTpaHHUKU. PacuéT paccTosIHUM OT
59 p p p https://resh.edu.ru/
TOYKHU 10 INIOCKOCTH
Cr1ocoOBI OITYCTUTE NEPIECHANKYJISIPhI: CHMMETPHS, CIABUT
60 Y pu A }: P P s https://resh.edu.ru/
TOYKH T10 MapauIeIbHON MPSMOI
CaBur o HemapauieIbHOH NPIMOH, H3MESHCHHUE
61 A . p p https://resh.edu.ru/
paccTosTHUI
KonTpoabHas padora "B3auMHoe pacIioyiokeHue mpsiMbIX
62 P . P B p p https://resh.edu.ru/
Y TJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEeHME: yroia MEeKIy MPsIMbIMU Ha TIOCKOCTH,
63 TPUTOHOMETPUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA https://resh.edu.ru/
KOCHHYCOB
TToBTOpEHME: YIOJI MEXKIAY CKPELIUBAIOIIUMHUCS IPAMBIMU B
64 p y Ay cxpettt B p https://resh.edu.ru/
MIPOCTPAHCTBE
T'eoMeTprueckue METOIbI BEIUUCIIEHNS YITIa MEX
65 p g y y https://resh.edu.ru/
MPSIMBIMA B MHOTOTPAaHHHKAX
ByrpaHHBINA yroa. CBOMCTBO JIMHEWHBIX YIJIOB
66 Hsyrp y y https://resh.edu.ru/subject/lesson/6063/start/21120/
JIBYTPaAHHOTO yTia
ITeprienmukyisspaslie ockocTtr. CBONMCTBA B3aUMHO
67 PHCHAKY AP . https://resh.edu.ru/subject/lesson/4757/start/20566/
NEPIEeHIUKYISIPHBIX TIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH TIIIOCKOCTEH; Teopema o
68 IIPSIMOM NIEpECEUEHNs IBYX IIOCKOCTEN https://resh.edu.ru/subject/lesson/4757/start/20566/
MEPIICHIUKYIISIPHBIX TPEThEH MIOCKOCTH
IIpssMOYTOALHBIN TapalIeaenuIen; Ky0; n3MepeHus,
69 p . Y P L Ky p https://resh.edu.ru/subject/lesson/5444/start/221486/
CBOICTBA MPSMOYTOJIBHOTO Mapallyiesienumneaa
TeopeMa 0 JUaroHaIM IPSIMOYTOJIBHOIO MapajlIelIennieaa
70 p g p y p 4 https://resh.edu.ru/subject/lesson/5444/start/221486/

U CIEJCTBUE U3 HEE
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CrepeoMeTpuuecKre U IPUKIIAJHbIE 3aJa4l, CBA3aHHBIE CO

71 https://resh.edu.ru/subject/lesson/6133/start/272668/
B3aMMHBIM PACIIOJIOKEHUEM MIPSMBIX U TIJIOCKOCTH
IToBTOpEHME: CKpEIIMBAIOIIUECS IPAMEBIE, HapaJLIeIbLHBIE

712 p pettt B p P https://resh.edu.ru/subject/lesson/6133/start/272668/
MJIOCKOCTH B CTaHAAPTHBIX MHOTOTpaHHUKAX
[Tapa mapanieabHbIX IIOCKOCTEN Ha CKPEITMBAIOLINAXCA

73 MNPSIMBIX, PACCTOSTHUE MEXK]TY CKPEIIUBAOIITAMUCS https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSMBIMH B IIPOCTHIX CUTYAIUSAX
Paccrosaue oT TOYKH 40 INTOCKOCTH, PACCTOSHUE OT .

74 . a P https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSMOM J10 TIJIOCKOCTH
Brraucnenne paccToOSHUN MEXKIY CKPEIUBAIOIIMHUCS

75 P A1y CKpett . = https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSIMBIMU C TIOMOIIBIO TEPIIEHIUKYIISIPHOM IITIOCKOCTH
TpéxrpaHHblil yroj, HEPaBEHCTBA JJIs TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CUHYCOB JUIS https://resh.edu.ru/
TPEXTPAHHOTO yTIJIa
D11eMeHTHI chepUIECKO TEOMETPHUHU: Te0AE3NIECKIE

77 bep p A https://resh.edu.ru/
JIMHUHU Ha 3eMIe

78 KontponbHas padota "Yribl u pacctossaus"
Cucremarusanus 3HaHUH "MHOTroOrpaHHHK U €T0

79 " H p https://resh.edu.ru/
3JIEMEHTEHI

80 IInpamua. Bunel nupamun. [IpaBunsHas nupamuia https://resh.edu.ru/subject/lesson/5866/start/221576/
ITpusma. IIpsamas u HakJIoHHAs Ipu3MblL. IIpaBuiabpHas

81 p p P p https://resh.edu.ru/subject/lesson/5443/start/21270/
npu3Ma
IIpsamoii napamieaenumnes, IpsaMOoyToJIbHbBIN

82 p P & y https://resh.edu.ru/subject/lesson/5443/start/21270/
napajuieNienumnes, Kyo

83 Brimykiibie MHOTOrpanHuku. Teopema Ditniepa https://resh.edu.ru/subject/lesson/4023/start/149352/
Brinykiisie MHOTOrpaHHUKH. Teopema Diinepa.

84 y P p p https://resh.edu.ru/subject/lesson/4023/start/149352/
[IpaBusnbHbBIE U TONYIPABUIBHBIE MHOTOTPAaHHUKH

85 KonTponbnas padota "MHororpanHuku"
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86 [ToHsATHE BEKTOpPA HA IIJIOCKOCTHU U B IIPOCTPAHCTBE 1 https://resh.edu.ru/subject/lesson/4758/start/21648/

87 CyMMa BEKTOpOB 1 https://resh.edu.ru/subject/lesson/4758/start/21648/

88 Pa3zHocts BekTOpOB 1 https://resh.edu.ru/subject/lesson/4758/start/21648/

89 [IpaBuno napamienenunena 1 https://resh.edu.ru/subject/lesson/4758/start/21648/

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1 https://resh.edu.ru/subject/lesson/4758/start/21648/

91 Pasnoskenne BeKTvO Pa 110 basucy TpEX BEKTOpOB, He 1 https://resh.edu.ru/subject/lesson/6404/start/132055/

JeKaIIUX B OJTHOM TUIOCKOCTH

92 CkansipHo€ NpOU3BEICHUE https://resh.edu.ru/subject/lesson/6404/start/132055/

93 Brruucnenue yria Mexy BEKTOpaMu B IPOCTPAHCTBE https://resh.edu.ru

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu https://resh.edu.ru/subject/lesson/6404/start/132055/

95 [IpocTeiinme 3a1a4u ¢ BEKTOPaMH 1 https://resh.ecu.ru _
https://resh.edu.ru/subject/lesson/6404/start/132055/

96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 https://resh.edu.ru

97 [Ipocreitmue 3aga4n ¢ BEKTOPAMHU 1 https://resh.edu.ru

98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

99 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1

100 HToroBas KOHTpOJIbHAsA paboTa 1

101 Hroroas xoHTpoabHas pabora 1

102 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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INPUJIOKEHHUE Nel

I[eﬂTeJ'[bHOCTL yuuTead ¢ y4eTomM paﬁoqeifl NnporpaMMmbl BOCIIMTAHUSA

- YCTaHaBIHMBAThb JIOBEPUTEIbHBIC OTHOIICHUS MEXIY YYUTEIeM U  OOydYarolIMMHUCH,
CHOCOOCTBYIOLIMX TO3UTUBHOMY BOCHPHUSATHIO YHAIIUMUCS TPEOOBAHMIA U IPOCHO YUUTEIIS.

- MIpUBJIEKAaTh BHUMAHUE OOYYaIOUINXCS K 00CYyXk/1aeMOl Ha ypoKe MH(POpPMaIuH, aKTHBU3ALUN
II03HABATEIbHON JAEATEIbHOCTH 00yYarOIIUXCS.

- IPUMEHSATH Ha YPOKE UHTEPAKTUBHBIE (OPMBI pabOThI ¢ 00YHAIOIIUMUCS: TUCKYCCHU, KOTOPbIE
JIA0T 00YYaIOIIMMCSl BO3MOXKHOCTD TPHOOPECTHU OIBIT BEACHUSI KOHCTPYKTUBHOTO AUAJIOTA.

- OpraHM30BbIBaTh MIEPCTBO MOTHMBUPOBAHHBIX OOYYAIOUIMXCA HAJ HX HEYCIEBAIOIIUMH,
OJIHOKJIACCHUKAaMH, Jaroliee OOy4arolMMCS COIUANbHO 3HAYMMBIA OIBIT COTPYAHHYECTBA U
B3aMMHOU ITOMOIIIU.

- peaJ30BBIBATH BOCHHUTATEIBHBIC BO3MOXXHOCTH B PAa3JIMYHBIX BHJAX JICATEIILHOCTH
00y4JaromuUXCsl CO CIOBECHOW (3HAKOBOI) OCHOBOH: caMOCTOsATENIbHas padora ¢ y4eOHUKOM,
paboTa ¢ Hay4HO-TIOMYJIIPHON JIUTEpATypoi, OTOOp M CpaBHEHHE MaTephalia M0 HECKOJIBKHM
UCTOYHHUKAM.

- pCaln30BbIBAaTb BOCIHTATCIIBHBIC BO3MOXHOCTH B PAa3JIMUYHBIX BHJAAX ACATCIBHOCTH,
00y4aroIuXxcsl O CIOBECHOM (3HAaKOBOI) OCHOBOM: CUCTeMaTu3anus yueOHOro Marepuasa

- TPOEKTUPOBATh CUTYallUd M COOBITHS, Pa3BUBAIOIIME SMOIMOHATIHHO-IIEHHOCTHYIO cdepy
oOyyaromierocs.

- pa3BUBaTh y O6y‘laI-OH_[I/IXC$I IMO3HAaBATCJIbHYK0 aKTUBHOCTBH, CaMOCTOATCIbHOCTb, NHUIITUATHUBY,
TBOPYCCKHUC CITOCOOHOCTH.

- peaNu30BbIBaTh HA YPOKAaX MOTHUBHUPYIOUIMHA MOTEHLHUAN IOMOpPA, pa3pspKaTh HANPSKEHHYIO
00CTaHOBKY B KJIacce.

-~OpPraHU30BbIBATbL UHANBUAYAJIBbHBIC U T'PYIIIIOBBIC (1)0pr1 y‘le6H0ﬁ JACATCIIBHOCTH,

-p€aIN30BbIBATh  BOCIIUTATCIIBHBIC BO3MOXXHOCTU B  PA3JIMYHBIX BHUIAAX ACATCIBHOCTHU
00yyaroImuxcst Co CIOBECHOH (3HAKOBOI) OCHOBOI: camocTosATeNbHas paboTa ¢ y4eOHUKOM,
paboTa ¢ Hay4yHO-TIOMYJIIPHOM JUTEpaTypoil, 0TOOp U CpaBHEHHE MaTepuasia M0 HECKOIbKHM
UCTOYHUKAM;

-IIPUMCHATH HAa YPOKC MHTCPAKTUBHBIC (I)OpMLI pa6OTBI C 06y‘-IaIOIJ_II/IMI/IC}II AUCKYCCHH, KOTOPLIC
JaroT O6y‘-IaIOIJ_II/IMC$I BO3MOXXHOCTb HpI/IO6pCCTI/I OIIBIT BEACHUS KOHCTPYKTUBHOI'O JUAJIOTA,

MIPOEKTUPOBATh CUTyallUd U COOBITHS, Pa3BUBAIOLIME KYJIbTYpYy HEPEXKUBAHUI M 1IEHHOCTHbHIE
OpHUEHTAIuH peOeHKa;

-MHUOHUUPOBATh U NOAACPKHUBATH HUCCICAOBATCIIBCKYIO NCATCIIBHOCTD 06yqa}om1/1xc;1 B paMKax
pcam3aniui UMW UHAUBUAYAJIbHBIX W T'PYIIIOBBIX HUCCICOAOBATCIBCKUX MNPOCKTOB, YTO OACT



o0y4JamuMcsi BO3MOXKHOCTb TNPUOOPECTH HAaBBIK IMMYOJWYHOTO BBICTYIUIGHHSI MEpen
ayIUTOpHEH, apryMEHTHUPOBaHUS u OTCTauBaHUS cBoOEi TOYKHU 3pEHHUSL.
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