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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUYCHHUS AUCLUILUINH €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe IpH M3Yy4eHHH OOYy4yarolIMMHUCS TMOHATHUMHBIX OCHOB TI'E€OMETpUH, IpHU
JI0OKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LEMOYKHM JIOTUYECKMX YTBEPXKICHHUHM IPU pELICHUU
FeOMETPUYECKUX 3aJa4, YMEHHUE BBIJBUraTb M ONPOBEpPrarb T'MIIOTE3bl HEIOCPEICTBEHHO
UCITOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYYHOI'O LIMKJA, B YaCTHOCTH (PU3MUECKUX
3a1ad.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU HW3yYEHHUH TEeOMETPUH, Kak
cocTaBJIsAOLIeH mpeaMmeTHO obnactu «MaremaTnka U MHQOpPMATHKa» dYepe3 obecrieueHue
BO3MOXKHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKUX TIeOMETPUYECKHX 3HAHUH U
NeHCTBUH, CHeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(heCcCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIiyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWJINBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCS:

pacliMpeHue MpEeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTEMAaTUYECKUX MOJENAX, IO3BOJSIIOIIMX ONMCBIBATH W H3y4yaTb pas3HbIE  SBICHUSA
OKpY’KalOIIero MHpa, 3HAaHHE NMOHATHHHOTO ammapara 1mo pasgeny «CTrepeoMeTpus» y4eOHOro
Kypca reoOMeTpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HOopMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEkKaX, MOAENAX M B PEaJbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJENH;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUS
MaTeMaTUYeCKUX TeOopHuil, (opMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKU IPU IPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTEeIbCTB M AJITOPUTMOB pEILEHHUS,
YMEHU HX MPUMEHATb, IPOBOAUTH [JOKA3aTCIIbHBIE PACCY)KIAEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C T[PaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHHUS, THTEPECa K N3yUYEHHUIO T€OMETPHH;

dbopMupoBaHue (QYHKIMOHAIbHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlUSIX U MPU U3YUYEHUH JPYTHX Y4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyalud, HCCIEAOBAHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALMH ITOJIyYEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsiMble M IUIOCKOCTM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JOTMUECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®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 IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3mark ycnoBus nans auddepeHumanuu 00ydeHHs, TOCTPOCHHUS WHAMBHAYAIbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpusi» Ha yriiyoaéHHoMm ypoBHe otBoauTtcst 170
yacoB: B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOoCcTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKpeluBaroimyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTD TPEX
OpSIMBIX, MNApaUIEIBbHOCTh HIpsIMOM M Iockoctd. [lapamnenbHoe M IEHTpanbHOE
POEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenne Guryp B mapauieIbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy IpPSAMBIMU B IpoCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUTYPBI HA IIOCKOCTH:
TETpa’aAp, NapaJICNIEeUIE], TIOCTPOCHUE CEYEHU M.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPHEHIUKYJSIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSMbIE NapaUICIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH TIPSAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISPHON
I10CcKOCTH. OpTOroHadbHOE MPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TepnieHAUKYISIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIECHIUKYIIApaX.

YTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroi JABYIpaHHOro yria. TpéxrpaHHbli MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yroiapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienune]l W ero cBoicTBa. KpaTuaiimne NIyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yroJibHasi TUpaMua, IpaBuibHas U yceu€HHast nupamuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
nupamua, MpaBUiIbHas TPEyrojabHas NHpaMHIa U TMPaBUIIbHBINA TeTpasp, KyO. IlpeacraBienue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruucienne 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mel. [lnomags GOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBI.

BekTops! M KOOPAMHATEI B IPOCTPAHCTBE

[TonsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tp€x BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoXKEHUH 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 KUIIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LMIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHUs Ha MII0CKocTU. Pa3BépTka nunuuapa u konyca. CuMMeTpus
cthepsl 1 mapa.

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

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdepsl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp mMoBEpXHOCTH LMIMHApA, KOHYca, Iuiomaas cheprel u e€ yacteil. [logobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEeHUs KOHyca (mapayjielibHble OCHOBAaHHIO U
NPOXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO/]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

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

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpakenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmue
CBOICTBa JBWXEHUN. BuIbl ABM)KEHMI: MapaJsIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BoCIMTAHUE:

C()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCHUHCKOro O0OIlecTBa, MPEICTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeaAyp TpakJaHCKOTO oOliecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATH C COLIMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JyXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU W JCSTENbHOCThIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ady, pEUIeHWH, pacCyXIeHUuH, BOCIHPUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PerylisapHas (pu3nueckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IUIHBIM chepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu H peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsi Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a1ad B 00JacTH OKpY’Kalollel Cpellbl, MIIaHuPOBaHUE
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHWUMAHHE MAaTEMaTHUYeCKOW HAayKH Kak CQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKW MATCMAaTUYCCKHUX O6B€KTOB,
NOHATUH, OTHOWICHHH MEXAy TMOHATHAMH, (OpPMyIMpOBaTH ONPEACICHUS  TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC H
OTpULATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeAsaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IpsIMble U
OT MPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMI0, IMPUBOAUTH NPUMEPbl U KOHTPHPUMEPHI,
000CHOBBLIBATHL COOCTBEHHBIE CYXKIACHUA 1 BBIBOJBI,

BbIOMpaTh CcHoco0 pemieHus yd4eOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CaMOCTOSITETHFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarejbckue 1eHCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOiaeMy, ycTaHAaBIUBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MMpOBOANTH CaMOCTOATECIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBaHUC I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEeKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENNLHO (OPMYIUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABJIATH )Ie(l)I/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOJII/IMI)IX JJi1 OTBE€TAa Ha BOIIPOC U JJIA
pELIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHS;



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuyHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

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

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUSA

Oo0wmenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHM C YCIIOBUSMU U LECIAMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pELICHHs 3aJayd, KOMMEHTHUPOBATh IOJY4YEHHBIN
pe3yJIbTarT;

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIEHUSMHU JIPYTUX YYaCTHHUKOB JMAaiora, oOHapy»XUBaTh pPa3jiHyuude U CXOJACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud |
0COOCHHOCTEN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pEIIEHUs C Y4ETOM
UMEIOLINXCS PEeCYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTHMKEHHUS] WJIM HEAOCTH)KEHUS pE3yJIbTaTOB JI€ATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn ydeOHBIX 3a/Jay, IMPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI padOT, TOTOBApUBATHCS, OOCYKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbD» M HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C
JIpYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMHM MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:



CBOOOIHO ONEPHPOBATh OCHOBHBIMH MOHATHSMH CTEPEOMETPHUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpH  PELICHUU
reOMETPUYECKHUX 3a/1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIONIOKEHUE TPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh OHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJIBI MHOTOIPAaHHHMKOB (TpuU3Ma, MUpPaMUAA,
IPSIMOYTOJIBHBIN Napajienenumnen, Ky0);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIS KJIaCCU(UKAIINY;
CBOOOZHO OIEPUPOBATh MOHSATHSIMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH NApaIIeNIbHOE, IICHTPAILHOE U OPTOTOHAIBHOE MTPOEKTHPOBaHUE QUTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300pakeHHst (PUTYp Ha TIIOCKOCTH;

CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMHU, BBIIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIAMM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHPaMUIA),
reOMETPUYECKUX TeJ C IPUMEHEHnEM (HOopMyIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/I BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHX OTHOIICHWH W HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYECKUX 33]1a4 MOBBIILIEHHOTO M BHICOKOTO YPOBHS CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIIIE POTPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a1aY;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(OPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IMPEICTABICHHYI0 Ha 4YepTexax u
PUCYHKAX;

IIPUMEHATh IIOJIyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHMBaTh M aHAJIU3UPOBAThH
pealbHble CUTyaluH, IIPUMEHATh U3Y4YCHHBIC MOHATUA B IPOLIECCE IOMCKA pPELICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TIE€OMETPHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara ainreOpbl, pemiath NIpaKTHYecKHe
3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETh TPE/ICTaBICHUs] 00 OCHOBHBIX J3Talax pa3BUTUS T'€OMETPHUHM KaK COCTaBHON
yacTu pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kacca o0ydaromuiicss HAYYNUTCS:

CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C IWIHHIPHUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;



OTIEpUPOBAThH TOHITUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IWINHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBarh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
HOJTy4EHHS TeJl BpalllCHNUS;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIOI0KEHUE Cephl U IUIOCKOCTH;

BbBIYUCIIATH BCJIIMYUHBI J3JICMCHTOB MHOI'OIPAHHHUKOB MW TCJI BpaliCHUA, 00BEMBI H
iomaigun HOBerHOCTCﬁ MHOTI'OI'paHHUKOB W TCJI BpalllCHUA, TCOMCTPUUCCKUX TCJI C
IpUMEHEHHEM (GOpMyIT;

CBOOO/IHO OTMEPHPOBATH MOHATHSIMH, CBI3aHHBIMH ¢ KOMOMHAIIMSIMU TEJl BPAILCHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
C(’pepa, BIIMCAHHAs B MHOI'OI'PAaHHUK WJIN TCJIO BPAILLICHHA,

BBIYHCIIATH COOTHOIICHHUS MEXKAY IIIOMAASIMHU ITOBEPXHOCTEH M 00BEMaMH 1MOI0OHBIX
TElT;

n300pakaTh M3ydaemble (UTYpPbI, BBIIOIHATH (BBHIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB IMPOCTBIX O0BEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS
TEJl BpaILCHHS;

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBATh uH(bOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpEeACTAaBICHHYIO Ha uyepTexax u
pHUCYHKaX;

CBOOOJIHO OIEpUPOBATH TOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBINIOJIHATH ONEpAIlUy HaJl BEKTOpaMHu;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT;

pemiaTh TEeOMETPUYECKHE 3a7auyd Ha BBIUMCICHHUE YIJIOB MEXIY MPSMBIMU H
MJIOCKOCTSIMHU, BBIUMCIIEHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPMHATHOIO METO/1a MPU PEIICHUH;

CBOOOJIHO OIEpPUPOBATh TMOHSTHSIMHU, CBS3aHHBIMH C JBMIXKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITMIOJHATh M300pakKeHHsT MHOTOTPAHHUKOB M TeN BpallleHUs NpHU MapalljieIbHOM
NepeHoce, LEeHTPaIbHON CUMMETPHUH, 3€pPKATbHOW CUMMETPHUH, IPU TOBOPOTE BOKPYT
psIMOHA, peoOpa3oBaHusI MOA00HS;

CTPOUTHh CEYCHHS MHOTOTPAaHHUKOB M TeJI BpalleHUs: CEUCHHS IUIUHIpA
(mapannenbHo U MEePIeHAUKYISIPHO OCH), CeYeHHs KOHyca (MapauieTbHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY ), CEUCHUS 1apa;

WCIIOJIb30BaTh METOJBI IMOCTPOCHUS CEUYECHUH: METOJ CJIEAOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

OPUMEHSTh TeOMEeTpUuYecKrue (akThl Ui pEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEINOoNaratoliX HECKOIbKO IIArOB PEIICHUS, €CIIM YCIOBUS TPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOU (opMme;

pemiath 3ajJayd Ha JOKa3aTelIbCTBO MaTeMaTHYECKUX OTHOLIEHWH U HAXO0XKJICHHE
F€OMETPUUYECKUX BEITMYUH;

MIPUMEHSATH MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIITMOHHBIE CUCTEMBI TIPH
pPEIEHUH CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh [OJYyYEHHbIE 3HAHUS Ha TMPAKTHKE: CpaBHUBAaTh, AaHAIU3UPOBaTh U
OIICHUBATH PEAJIbHbIC CUTYAllUU, IPUMEHSITh U3yUEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B TpoOIlecCe IOMCKA PEIICHHS MaTeMaTHU4ecKu CHOpMYyJIUPOBAHHON MPOOIEMBI,



MOJICJIUPOBATh peaibHbIE CUTYallUU Ha SI3bIKE T€OMETPUH, UCCIIEA0BAaTh MOCTPOECHHBIE
MOJIENIA C UCTOJIH30BAHUEM T€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3AHHbIE C HAXOKIACHUEM M€OMETPUUECKUX BEJIINYUH;
UMETh IPEJCTaBICHUs] 00 OCHOBHBIX J3Talax Pa3BUTUS TI'€OMETPUM KaK COCTaBHOM
yacTu pyHIaMEHTa pa3BUTHsI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudpoBbie) Hanpasjienue
n/n TeM NPOrpamMMbl Bcero Konrpoapusre | Ipakruteckue o0pa3oBaTe/IbHbIE BOCIUTATEILHOI
padoThI padoThI
PpeCypChl JeATeIbHOCTH
ITonumanue
MaTeMaTH4YeCKOn
BBenenue B ctepeoMeTpuio 10 Bubmmorexa LIOK HAYKH Kak chepbl
https://m.edsoo.ru/1c209e37 .
4eJI0BEUYECKON
JIeSATEIBHOCTH
YcraHoBKa Ha
aKTUBHOE
[IpsiMble U TIIOCKOCTH B ydacTue B
MIPOCTPAHCTBE. 12 1 bubnuoteka [JOK perieHnn
[TapaieabHOCTB NPAMBIX U https://m.edsoo.ru/1c209e37 | mTpaKTHYECKUX
IIJIOCKOCTEMN 3a1a4
MaTEMaTHYECKON
HaIPaBJIEHHOCTH
Koppektuposats
IIPUHUMAEMBbIE
peleHus u
[leprieHAUKYIAPHOCTD NPSMBIX 12 bubnuorexa [IOK JIEHCTBYS,
U IJIOCKOCTEH https://m.edsoo.ru/1c209e37 | dopMyIupoBaTh

¥ OIIEHUBATh
PHUCKH U
MOCIIEACTBUS,



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

¢dbopmupoBath
OIBIT

Vsl MeXAy NPSMBIMU U
IIJIOCKOCTSIMU

10

bubmuoreka [JOK
https://m.edsoo.ru/1c209e37

ITornmanue
MaTeMaTHUECKOM
HAYKH Kak chepbl
YeJIOBEUECKON
JIeATEILHOCTH

MHororpaHHuKH

11

bubmuoreka [JOK
https://m.edsoo.ru/1c209e37

YcraHoBKa Ha
AKTUBHOC
y4acTue B
peIIecHuN
MPaAKTUYECKHUX
3a1a4
MaTeMaTHYECKOH
HaIpaBJIEHHOCTH

OO6BEMBI MHOTOI'paHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

Oco3HaHue
BaKHOCTH
MaTeMaTHYeCKOro
o0Opa3oBaHMsI HA
MPOTSHKEHUH
BCEH KH3HU

[ToBTOpEHME: ceueHus,
pAacCTOSTHUS U yTJIIBI

bubmuoreka [JOK
https://m.edsoo0.ru/1c209e37

[lennoctHOE
OTHOILIEHUE K
JOCTUXCHUAM
POCCUICKHX
MAaTEMATHUKOB U
POCCUICKON
MaTeMaTUYECKON
HIKOJIBI



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68




11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHbBbIE
Ne HaumenoBanue pasjesion (uudposbie) Hanpagjienne
n/n U TeM NPOrpaMMbl Bcero Kontponbueie  Ipaxrmyeckue o0pa3zoBaTe/bHbIe BOCIUTATEILHOM
padoTeI padoThI pecypenl JeATEeIbLHOCTH
Oco3HaHue
BKHOCTH
1 AHanuThueckas reoMeTpust 15 1 Bubmmorexa LIOK MATEMATITECKOTO
https://m.edsoo.ru/1c209e37  oOpa3oBaHms HA
MPOTSHKECHUHN
BCEM KU3HU
Ilonnmanue
MaTeMaTHYeCKOM
5 [ToBTOpEHwUe, O606HI€HI§G U 15 1 bu6nuorexa [IOK HayKH KaK chepbI
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/1c209e37 ~
YeJI0BEUYECKOM
JIeSITEIIbHOCTH
Koppektuposats
IPUHUMAEMbIE
pelieHus u
JICNCTBHSA,
3 O0bEéM MHOTOTpaHHUKA 17 1 bubmorexa HOK (popmyposare
https://m.edsoo.ru/1c209e37 = U OIleHUBATH
PHUCKHU U
MTOCJIC/ICTBHS,
¢dbopmupoBath
OTIBIT
4 Tena BpaieHus 24 1 bu6nmoreka [JOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

[Tnomaau moBEpXHOCTH U
00BEMBI KPYTJIBIX TEJ

JBrxeHus

[ToBTOpenue, o6odIIEHNE 1
crucTeMaTU3alus 3HaHUI

17

https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bubmuoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

VYcranoBka Ha
aKTHBHOE
y4acTue B
peleHumn
MPAKTUYECKUX
3a1a4
MaTeMaTHYECKOM
HANPABIEHHOCTH

ITonumanue
MaTeMaTHYeCKOMN
HAYKH Kak chepbl
YeJIOBCUCCKOM
JIEATCILHOCTH

[lennoctHOE
OTHOILIEHUE K
JOCTUKCHUAM
POCCUICKHX
MaTEMAaTHUKOB U
POCCUICKON
MaTeMaTU4YECKON
LIKOJIBI

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

bu6mmorekxa [JOK
https://m.edso0.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MPsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHUS Ha PUCYHKAX: 1 bubmorexa HOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajvieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTPE3Ka
[TonsaTHA: nepecekaromuecs
IJTOCKOCTH, MEPECEKAIOIIHECS TTPsIMast 1 bubmmorexa [JOK
> TeP P https://m.eds00.ru/2d8a9c99
U TIJIOCKOCTh
[TonsTHs: mepecekaronuecs
IJTOCKOCTH, MIEPECEKAIOIIHECS TTPsIMast 1 bubmmorexa [JOK
- 11ep p https://m.edsoo.ru/db685e73
Y TIJIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavanwsHbie cBeneHNs 0 KyOe u
MUpaMuie, UX Pa3BEPTKU U MOJCTH 1 Bubmmorexa [IOK
P > MX PRSBEP ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK

nUpamMuie, X pa3BEPTKU U MOJIEIH.

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPUU. aKCHUOMBI bubnmorexa HOK
p p pH: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPHUH U CIECTBUSA U3 HUX
[ToHsATHE 00 AKCHOMATUYECKOM
8 MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI bubmmorexa LJOK
P PeOMEIPHH. https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH H CIICJCTBHS U3 HUX
[ToHsTHE 00 aKCHOMATUYECKOM
9 MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI bubmmorexa LIOK
P P pu: https://m.eds00.ru/65c6b106
CTEPCOMETPHUH H CIICJCTBUS U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM
10 ITOCTPOCHUH CTEPECOMETPHUH: aKCHOMBI bubmorexa HOK
P P pu: https://m.edso0.ru/258fc245
CTEPCOMETPHUH H CIICJCTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 MIPOCTPAHCTBE: MEepPECEKAIOLINECS, bubmuoteka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
IpsIMBbIE
[MapannenbHOCTh NPSMBIX H
TJIOCKOCTEH B MPOCTPAHCTRBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B BI/I6HHOTCK3. HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIICILHOCTD TPEX
MPSIMBIX
[MapamenbHOCTh IPSMBIX H
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bubnmnoreka [JOK

CTOpOHAMU

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajiebHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajiebHbIX IIOCKOCTEN bromorexa LIOK
P https://m.edso0.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (bUryphl Ha TUIOCKOCTH: TETpad buomiorexa LIOK
P $ TETPP, https://m.eds00.ru/4a28dc02
KyO, mapaJienenumnesa
. bubnuorexa [JOK
20 Hoctpoerme cevernit https://m.edsoo.ru/1d434dOf
bubnunoreka LIOK
21 I1 i
OCTPOCHHE Cenei https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
99 "[IpsiMBI€ M TUIOCKOCTH B bubmmnoreka HOK
npoctpaHcTse. [lapamuiensHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYISAPHOCTH MPAMOUN 1
23 HJI(I))CKOCI”[[I/I'}II'IG I:IeH WK IJ)'ISI HbIE bubmorexa LOK
- HEPHEHIMEYIBP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHINKYIIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienpHbIEe U bubnuorexa [IOK
MEePIEeHANKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJISIpHOCTH bu6muoreka [JOK

HpHMOﬁ " IJIIOCKOCTH

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHmKyIsIpHOCTH Bu6muotexa [JOK
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnuoreka [JOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYIISPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit Bbu6moreka [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

31 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ﬁ::;?;ﬁf:;;?rouz 3c477d3
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAMKYISIp U HAKJIOHHBIE!

32 paccTosiHUEe OT TOYKH JI0 IIOCKOCTH, E::Sj;ﬁf:;;iou;é 6fefadd
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAMKYISp U HAKJIOHHBIE!

b K

33 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH, hgsglp;;féigg 1a5b7b863
paccTosiHue OT MPSAMOM 70 TIIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, ]r?tilr?;/l//lr%Tee;(;(])_[r?/IfibeeZZbc
paccTosiHUE OT MPSMOM 70 TUNIOCKOCTH T '

35 VYTIBI B IPOCTPAHCTBE: YTOJ MEXKIY bubmmoreka [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoreka [JOK
JBYI'PAHHOIO yIJla https://m.edsoo.ru/5fa0b3ce

37 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bubmuoreka [JOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [lepnieH UKy ISIPHOCTD MIOCKOCTEH: bubmuoteka [IOK

MIPU3HAK MEPIEeHIUKYISIPHOCTU IBYX

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEN

[leprieHAMKYIAPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEPIECHAUKYISIPHOCTH JBYX bubmmorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o Tpéx nepneHAUKyYIIpax bubmroreia LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyYIIpax bubmroreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIIpax bubmroreia LIOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no Temam
44 "[lepneHIUKYISAPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTei" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMH U TUTOCKOCTSIMH"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTpPaHHUKaA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa [OK
N https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHUS NIPU3MBL; IIpsMast U bubmuoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamua: N-yrojapHast MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMHU/IB; IPABUIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS pU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyrojbHas MMpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO

[IpencrarneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAdP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edsoo0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,
YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edso0.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6nmorexa [IOK
56 Honsie 06 0bneme https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
> OOném mapamu et https://m.edso0.ru/235171b3
N bubnnorexa [IOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
o9 OOnEM mupamue! https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuorexa [{OK
2
6 OOBEM mpH3MEI https://m.edso0.ru/1e053890
. bubnuoreka [{OK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hroroast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MEXJly BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTrOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaUTHYECKHE METO/IbI pacuéTa yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEX/y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMya pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMA
[lepnengukynsipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbie MPSIMbIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
TepIeHIUKYIsIpax

24 [lepnengukynsipHbie MPSMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS MOA00Us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBLHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSMON IPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSIMOH TPU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
UPaMUIbI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOLIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
o 00us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 006 00bEMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB IIMITHHIIPA,
KOHycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOINA M TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITapannenbHOCTh TPSAMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpaHcTae”

88

O6o6mmatomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"[Tnomaam MOBEPXHOCTH U OOBEMBI
KpyrJibIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






