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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnsieTcd OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Ilero
0o0pa3oBaHus, TaKk Kak 00ecrieyuBaeT BO3MOXKHOCTh U3y4eHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH W TPEAMETOB I'YMaHUTAapHOro LUKJA. IIOCKOJIBKY JIOrMYecKOe MBILUIEHHE,
dopmupyeMoe INpH M3y4eHHH OOYy4arOIIMMHUCS TOHATHMHBIX OCHOB TI€OMETpUH, IIpU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEP)KICHUH IpU pelIeHUH
FEOMETPUUECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ILIMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajau.

Ilens ocBoeHus mporpaMMel yueOHOro kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOydYalOUIMXCS MPU M3YYEHUH TE€OMETPHH, Kak
COCTaBJISAIOLICH mpeaMeTHON obnactu «MaremaTnka U WHpOpMaTHKa» dYepe3 oOecleyeHHue
BO3MOXHOCTH HPUOOpETEHHs] U HCIOJIb30BAHUS Oojee IIIyOOKHX I€OMETPHUUYECKUX 3HAHWH U
NeUcTBUH, CHenn(UYHBIX F€OMETPUH, U HEOOXOOUMBIX JUIsl YCHEIIHOro MpOo(ecCHOHAIBHOTO
00pa30oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHHIMH 337a4aMH Kypca T€OMETPHH Ha YriyOJIEHHOM ypOBHE, PACHIHPSIONIMMU
U YCHJIMBAIOIIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCSL:

paclIMpeHue MpEACTaBIECHUS O TEOMETPUM KaK 4YacTh MHUPOBOHW KYJIbTyphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYXKAIOIIUM MHPOM;

¢dopMHpOBaHHE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYeCKUX MOJENSAX, IO3BOJISIIOIIMX ONMCHIBATh W U3ydyaTb pa3Hble SBJICHUSA
OKpY’KaloIIero MHpa, 3HaHUE MOHATHUIHOrO ammnapara no pasgeny «CrepeoMeTpusi» yd4eOHOro
Kypca reOMeTpHH;

¢dopMHpOBaHHE YMEHHS BIIAJ€Th OCHOBHBIMH MOHSTHUSMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TEOpeM, (OpPMys M yMEHHE UX IPUMEHSATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

¢dopMHpOBaHHE yMEHHs paclO3HaBaTh Ha 4YepTekaxX, MOJCNIAX M B peaJbHOM MHpE
MHOTOTPaHHUKH U T€Jla BPalleHHsI, KOHCTPYUPOBAaTh TEOMETPUUECKUE MOJIEINH;

(GopMHpOBaHHE  TOHUMAHUSA  BO3MOXHOCTHM  AKCHOMAaTH4ECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (popMuUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU MPU IPOBEIECHUU
pacCyXIeHHUI;

dopmMHupoBaHHE YMEHHs BIAJETh METOJAMHU JIOKA3aTENbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX [PUMEHATb, IPOBOAUTH [OKA3aTElbHbIE PACCYXKAECHUS B XOJE pPELICHUS
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PAKTHUYECKHUM cojaepKaHueM, (OpMHUpOBaHHE
NpPEACTaBICHUA O HEOOXOAMMOCTH JIOKa3aTeNbCTB MpPHU OOOCHOBAaHHMM MaTEMaTHUYECKUX
YTBEP)KICHHUM U POJIM aKCHOMATHUKH B IPOBEICHUH JISAYKTUBHBIX PACCYKICHUIA;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aroIuxcsi, MO3HABATEJbHOM AaKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHMH, KPUTUYHOCTH
MBIILIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHne (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSBICHHUA TIE€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX J)KU3HEHHBIX CUTYalUsX U NPU U3YYEHUU APYIHMX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSl PEaJbHBIX CHUTYallWil, HCCIIEIOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH IT0OTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEP)KAaTEIIbHBIMUA JIMHUSIMU  y4eOHOTO Kypca «['eomerpusi» B 10-11
kiaccax sBistorcs: «[IpsiMble M IUIOCKOCTM B NPOCTPAaHCTBE», «MHororpaHHuku», «Tena
BpALEHU», «BEKTOPBI M KOOPJAMHATHI B IPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHME «YyMETh OINEPUPOBATH TMOHATHIMI,
peIeBaHTHBIMU T€OMETPUH Ha yriayoséHHoM ypoBHe oOydenms B 10-11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXaTeIbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMHUpOBaHUE JIOTUYECKHX YMEHUM
pacmpenensercs HE TOJIbKO IO COAEPKATEIbHBIM JIMHUSM, HO M 1O TroJaM OOy4YeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE IPEAMETHBIM  pe3yiabTaTaM  OCBOCHUS
®denepanbHON pabouelt MPOrpaMMbl, pacpeneEHHBIM 10 To/1aM OOyYeHHs, CTPYKTYPHUPOBAHO
TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPHUHIUIHAAIBHBIM BOIPOCaM O00yYaromuecs
oOpamaauch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJACHUE TI€OMETPUYECKHMU
MOHITUSIMA W HABBIKAMHU TIOCTIEJOBATENBHO M TOCTYMATEIbHO, C COOJIOJICHHEM MPHUHIIUIIA
IIPEEeMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPHUYECKHUX
MpeJICTaBICHU 00yJarouxcs, paciupsis U yriyomuss e€, o0pazysl MpoUHble MHOXKECTBEHHBIE
CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aath ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOEHUS WHAMBHUAYaJIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh YIUIYOIEHHOE HW3yYEeHHE TEOMETPUHM  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K TMPOJOJDKEHUIO U3YyUeHUsT MAaTeMaTUKH C y4ETOM BBIOOpa
Oynymeir mpodeccun, obecrnieunBas TPEEMCTBEHHOCTh MEXKIYy OOIHUM M MPOQECCHOHATBHBIM
o0pazoBaHHEM.

Ha uzyuenmne yuyeOnoro kxypca «I'eomerpusi» Ha yriayOnEéHHOM ypoBHE oTBoxuTcs 204
gaca: B 10 kiacce — 102 gaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 gaca B HEIem0).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimasi, I0CKOCTh, MpocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIEC U
CKpeInBaroIuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IPOCTPAHCTBE, NApajuIEIbHOCTh TPEX
OpsSIMBIX, MapajuIebHOCTh OpsIMOM M miiockocTu. [lapamnenbHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIEIbHOIO MPOEKTUPOBAHUS.
N3o0pakenne Guryp B mapawieJbHON MPOEKIIMHA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NpSMBIMU B NpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajliebHbIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie nmpocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, TOCTPOCHUE CEUECHUM.

[lepieHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJISAPHBIE IpPsSMBIE B
IPOCTPAHCTBE, MpsAMbIE NapaUIEIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOU NEepPHEHIAUKYISIPHOU
IVIOCKOCTH. OpTOrOoHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIC: PACCTOSHUE OT
TOYKHU J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MIPOEKIUS (PUIYphI HA MIIOCKOCTb.
[IeprieHAUKYIAPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYrabl B IpOCTPAHCTBE: Yo MEXAY NPSIMOM U TIIOCKOCThIO, IBYTPAaHHBIN yroJl, JMHEHHbBINA
yrojl ABYIpaHHOrO yrija. TpéXrpaHHbld M MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpatHtoro yria. CBOHCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHOrorpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas npusma,
npsMasi 1 HaKJIOHHAas NPHU3MBbI, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunes U ero cpoiicTBa. KpaTuaiimme OyTM Ha IOBEPXHOCTHU
MHOTOrpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBWIbHAS IpHU3Ma U IPaBHIIbHAs
nupamMuia, MpaBUiIbHAas TPEyrojabHas TUpaMUaa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBinenue
0 NIPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAP.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoM
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
IIPABWJIBHOM MMUPaMUABI, TEOPEMA O IJIOIAAHN YCECUEHHON MUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM TNPABUIBHBIX MHOTOTPaHHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS MapajljieNeNuIena, CUMMETpUs
IIPABWIbHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMHU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIEHHbIE BEKTOphl. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uucio. CBoiicTBa cnoxxkeHHus BeKTopoB. CBolicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. IloHaTne koMIiuiaHapHble BEKTOPHI. [Ipu3HaK KoMIaHapHOCTH
Tpé€x BekTOpoB. [IpaBuio mnapamnenenunena. TeopemMa O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUJIaHapHBIM ~ BekTopaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3p MeXAy KOOpJAMHAaTaMH BEKTOpPa M KOOpAMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKansipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTh, KOHHWYECKAas IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, 00pa3yroIue MoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U IIOCKOCTH, KacaTeiabHasl IIOCKOCTh K
cdepe. M300paxkeHune Ten BpalieHus Ha MIockocTu. Pa3séprka mumHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6bEM. OcHOBHBIE CBOWCTBA O0BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajuiesienunena u ciuenctsus u3 He€. OObEM MpsAMOM U HAKIOHHOW MPHU3MBL, LWIMHIPA,
nupamMuibl 1 KoHyca. O6bEM mapa 1 apoBOro CerMeHTa.

KoMOuHarmu Ten BpallleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIHHID,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO cephl, chepbl, BMUCAHHOHN B
MHOTOTPAHHHK WU TEJIO BPAICHHSI.

[Inomans MOBEpXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ vacreil. [lomobue B
npoctpancTBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTYP.
[IpeoOpazoBanue monobus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJBb30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[loctpoeHne ceyeHH MHOTOTPAaHHUKOB M TEN BpAllCHUS: CEYCHHMS LMIMHIPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajijieibHbie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHSI CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexrtopsl B npoctpancTBe. Onepannu HajJ BEeKTOpaMHu. BEeKTOpHOE YMHOKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsiMoyrosibHas cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 06aszucy. KoopanHaTHO-BEKTOPHBIM METOX IMpH
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JIBM:KeHMsI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [[BwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUH. Buabl NBMKCHUH: INAapajuUICIbHBIA I[IEPEHOC, LIEHTpalbHAsi CUMMETPUI,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeobGpazoBanus nogodus. Ilpsmas u chepa
Ditnepa.



INIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) mnaTpUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSAM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMATHYECKOW IIKOJbI, WCIOIb30BAHUE 3THUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  poCCHHCKOro  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKu W JEATEIbHOCTBIO YYEHOrO, OCO3HAHME JIMYHOTO BKJIAJA B MOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYECKOe BOCTIUTAHME!

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyXACHUH, BOCIPHUUMYHBOCTH K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) pusznueckoe BocniuTanmue:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUUECKUE 3HAHUSI B HHTEpecax 37J0POBOT0
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cCOATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (Gpu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTENBHON IEATEILHOCTHIO;,

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOIIO0US, HHTEPEC K pa3uyHbIM chepam
po(hecCHOHANLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIaTh OCO3HAHHBIA BHIOOp Oyaymieli mpodeccuu ¥ pean30BBIBATE COOCTBEHHBIC
JKU3HEHHbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
camM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaINPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, MOHHMaHUE BIMSIHUS COIHAJIbHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLHMAIBHOM Cpelbl, OCO3HAHHE
I00ATFHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUW IS PEUIeHUs 3a7ad B 00JacTH OKpYKaIOIIEH Cpellbl, TNIaHUPOBAaHUE
ITOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN ISl OKPYXKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOM NMPAaKTUKH, MOHMMAaHUE MaTeMaTHYECKOW HAayKH Kak cgepsbl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTHUSA LMBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYILIECTBEHHbIE INMPU3HAKH MaTeMaTUYeCKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKM, OCHOBAaHWS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaThH M MPEOOPa30BBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akrTax,
MAHHBIX, HAOMIONEHWSX ©  YTBEPXKICHUSX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JienaTh BBIBOJBI C HMCIHOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKACHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemeHust y4deOHOW 3agaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaWbOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIPHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKUe AeiiCTBHA:

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BOMPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUpPOBATH THUMOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MAaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOBI MO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0/IeHUs], UCCIIeI0BaHUs, OIICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJISITH JeUIIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC M IS
peuieHus 3a1auu;

BbIOMpaTh HMHGOPMALMI0O M3 HMCTOYHHUKOB pA3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPIPETUPOBATH MHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ eliCTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCHhMEHHBIX
TCKCTAaX, JaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3yabrar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKTAaeMOUM TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABIATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKUBATh pa3iMyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHUS 3a]aud, JKCIEPUMEHTa, HCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (GopMaT BBICTYIUICHHSI C y4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1€ CTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
U MBICIUTEIBHBIX TPOIIECCOB, HX Ppe3yabTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3ysibTaTa pelleHrs MaTeMaTHYecKoH 3a1auu;

pEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUH 33/Jayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEAM U YCIOBHUSM, OOBSICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITeIbHOCTH, HAXOAWTh OMIMOKY, [aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOTHI MpH
pelieHny ydeOHBIX 3ajady, NPUHHMATh LelNb COBMECTHOW JESTeNbHOCTH, IUIAaHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpenensTh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOK YacTb pabOThl U KOOPIMHUPOBATH CBOM JEWUCTBUA C
JIPYTUMH 4I€HAMH KOMAaH/bI, OIIEHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOO/IHO ONEPHPOBATH OCHOBHBIMH IOHITUSIMH CTEPEOMETPHH IPH PEIICHNH 33/1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

IPUMEHATh AaKCHOMBI CTEPEOMETPUH U CICACTBHS W3 HHUX TPH  PEHICHUH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIMPOBATH B3aNMHOE PACIIOJIOKEHNE MPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATHUSAMH, CBA3aHHBIMH C YIJIaMU B IIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOMHO pAacHO3HABaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIpH3Ma, MUpPAMH[A,
NpSMOYTOJIBHBIN Mapasuienenunesn, Kyo);

KJIacCH(pUIMPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS [T KTacCH(HUKAIIH;
CBOOOIHO OIEpHPOBATh MOHATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, [IEHTPAIFHOE M OPTOTOHAJIbHOE MMPOSKTHPOBAaHKUE (QUTYpP Ha
IUIOCKOCTD, BHIIOJHSTH U300paXkeHHst (PUryp Ha IMIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOT'PAaHHUKOB PA3IMYHBIMH METOJIAaMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBepXy, cOOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpH3Ma, MHpaMHIA),
T€OMETPUYECKUX TeJl ¢ MPUMEHEHNEM (HOopMYyIT;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTH CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHH (QUTYPHI;

CBOOOJHO ONEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPAHHATAM B
IPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;

pemaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMAaTHUYECKUX OTHOIICHWH M HaxXOXJICHHUE
TE€OMETPUYECKUX  BEJIMYMH, TPHMEHSS W3BECTHBIC METOABl TPH  PEHICHUH
MaTEeMaTHYECKUX 3a/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

HNPUMEHATH MIPOCTEHIINE IPOTrpaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAI[OHHbIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aa4;

U3BJIEKaTh,  NPEOOpa3OBBIBATH W HHTEPIPETUPOBATH  HWHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, IMPEICTaBICHHYI0 Ha YepTexax u
pHUCYHKaX;

OPUMEHATh TOJYYEHHBIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh M AaHAIM3UPOBATH
peanbHbIe CUTYallud, MPUMEHATh W3Y4YEHHBIC MOHATHS B IpOIecce MOMCKAa PELICHUS
MaTeMaTHIeCcKu CHOPMYTUPOBAHHON MPOOIEMBI, MOAEIHPOBATh PEabHBIC CUTYAIHH
Ha S3bIKE TEOMETPHH, HCCIIENOBATh IIOCTPOSHHBIE MOJEIH C MCIIOJb30BAHUEM
TeOMETPUYECKUX TOHATHH M TeopeM, ammapara ainreOphl, pemaTh NPaKTUYeCKHe
3a[a4u, CBSI3aHHbIE C HAXOXKJACHUEM FeOMETPUUYECKUX BEJTUYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JSTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTu pyHIAaMEHTa Pa3BUTHs TEXHOJIOTHIA.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:



CBOOOJHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOH, KOHMUECKOW U
chepruyecKkoi TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI IMTOJTyUEHNS,

OTepUpPOBATh MOHITHUSIMU, CBA3AHHBIMU C TEJaMHU BpPALICHUS: IMJIUHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tejla BpameHus (WIMHAP, KOHYC, cdepa U 1map) U 0ObICHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaCCU(UIIUPOBATh B3aUMHOE PACIOI0KEHUE CPephl U MIOCKOCTH;

BBIUMCIISATh BEJIWYUHBI AJIIEMEHTOB MHOTOTPAHHHMKOB W TEN BpalleHus, OOBEMBI U
IUIONIA/IM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpALICHHS, T€OMETPUYECKUX TeNl C
npUMEHEHHEM (OpPMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMH, CBA3AHHBIMU C KOMOMHALIUSAMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WITU TEJIO BPAICHHUS,

BBIYUCIISATH COOTHOLICHHUS MEX/Y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH MOJTOOHBIX
Te,

n300pakaTh HU3y4yaemble (UTYpbI, BBIMOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH U3
PHCYHKOB TIPOCTBIX O0BEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIPETUPOBATD U 1mpeoOpazoBbiBaTh  HMHGOPMAIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEACTaBIECHHYIO Ha uepTexkax u
PUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEpalK HaJl BEKTOPaMU;

3aJjaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJTIOB MEXIYy MNPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUJIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPU PELICHUN;

CBOOOJHO OIEpPUPOBaTh TMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

BBIMOJHATh M300paXKeHHUs MHOTOIPDAaHHUKOB U TeNl BpallleHUs MpH MapaiedIbHOM
nepeHoce, MEeHTPAIbHON CUMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W Tel BpAIlCHUS: CEYCHHS IHIMHIpPA
(mapasyuienbHO U NEPIICHANKYIISIPHO OCH), CEUSHHsI KOHYyca (MapajieIbHble OCHOBAaHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHHUS CEUCHMIA: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHATh TEeOMETpHUeCKHe (HaKThl IS pEIIeHUs CTEePEOMETPUYECKHX 3ajad,
MPEIOoJIaraloiuX HECKOJIbKO IIaroB pelIeHus, €CIU YCIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW M HESIBHOM (opMme;

pemath 3aJaydl Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaXOKICHHE
TEOMETPHUYECKUX BEIUYUH;

IPUMEHSTH POTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI TPU
pELICHUH CTEPEOMETPUYECKHX 3a/1a4;



NPUMEHSTh T[IOTYYCHHbIE 3HAaHWS Ha TMPAKTHKE: CPaBHUBATh, AHATU3UPOBATH H
OLICHUBATh peajbHbIE CUTYAIH, IPUMEHATh U3yUYeHHBIEC MIOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce TIOMCKAa pELICHUSs MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON NPOOIEMBI,
MOJIEJIMPOBAaTh peabHbIE CUTYal[MH Ha A3bIKE T€OMETPHUH, UCCIEN0BAaTh OCTPOEHHBIE
MOJIEJM C MCIOJB30BaHWEM I'€OMETPHUUECKUX MOHATHI M TeopeM, ammapaTa aireOpsl,
pelaTh NpaKkTUUYEeCKHe 3a/1a4k, CBA3aHHbIEC C HAXOKICHUEM IeOMETPUYECKUX BEJTUUNH;
UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTUS I'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBanme pa3jaesioB duaekTpoHHble (LM poBbIe) 00pazoBaTeIbHbIE
Koutpoabsnbie IIpakTuyeckue
/I M TeM NPOorpaMmbl Bcero pecypcsl
padoThI padoTsI
https://resh.edu.ru/subject/lesson/4756/start/203542/
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 5 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
NPSIMBIX B POCTPAHCTBE
I https://resh.edu.ru/subject/lesson/6065/start/125651/
apajlIeIbHOCTD IPSMbBIX M
3 P . P 8 https://resh.edu.ru/subject/lesson/6129/start/131672/
MJIOCKOCTEN B MPOCTPaHCTBE
IlepneHauKyIIpHOCTH
PHCHMIYIAP 5 https://resh.edu.ru/subject/lesson/4748/start/20810/
4 MPSIMBIX U TIJIOCKOCTEH B 25
MIPOCTPAHCTBE
https://resh.edu.ru/subject/lesson/6063/start/21120/
5) VYTibl ¥ paccTosHUSA 16 1
https://resh.edu.ru/subject/lesson/6018/start/221550/
6 MHororpaHHuKH 7 1
https://resh.edu.ru/subject/lesson/4758/start/21648/
7 BekTops!l B mpocTpaHcTBE 12
3 [ToBTOpeHue, 06001IICHNE U 5 5
cUCcTeMaTu3alus 3HaHU!
OBIIEE KOJIMYECTBO HACOB
- 102 6 0

[10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
I

Tema ypoka

KoanuyecTBO 4acos

Bcer
o e padoThl

KoHTpoJsbHbI

IIpakTHyec
KHe
padoThI

JlaTa
HU3yYeHH
|

DJIeKTPOHHBIe NN (ppoBbIe 00pa3oBaTeIbHbIE
pecypchl

OcHoBHbIE TIpaBUIIA
U300paKeHUS HA
PHUCYHKE IIIOCKOCTH,
napaIebHBIX
MPSIMBIX (OTPE3KOB),
CEepeIMHBI OTpE3Ka

https://resh.edu.ru/subject/lesson/4756/

[TonsTus
CTepEeOMETPUU:
TOYKa, Mpsmas,
IJIOCKOCT,
IIPOCTPAHCTBO.
OcHoBHbIE TIpaBUIIA
U300paXeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeTbHbIX
MPSIMBIX (OTPE3KOB),
CepeHBI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/

http://metodisty.ru/m/files/view/prezentaciya dlya sozdaniya moti
vacii_k teme -izobrazhenie prostanstvennyh figur na_ploskosti

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
nepeceKaronmecs
npsiMasi ¥ MI0CKOCTh;

https://resh.edu.ru/subject/lesson/4756/




HOJIYTIPOCTPAHCTBO

TTousarus: http://geometry2006.narod.ru/Lessons/10-11/3b.pptx

nepeceKaroIuecs
TUIOCKOCTH,
nepeceKaroIuecs
npsiMasi ¥ IMJI0CKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHukH, http://geometry2006.narod.ru/L essons/10-11/3a.pptx
HU300paxeHue
MPOCTEHIINX http://geometry2006.narod.ru/L essons/10-11/14d.pptx
MPOCTPaHCTBEHHBIX 1
buryp,
HECYILECTBYIOIUX
00BEKTOB

MHororpaHHuky, http://geometry2006.narod.ru/L essons/10-11/3c.pptx

n300pakeHune
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX 1
duryp,
HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI http://geometry2006.narod.ru/Lessons/10-11/1.pptx

CTEPEOMETPUH H

IIEPBLBIC CIEACTBUA !

U3 HUX

AKCHUOMBI http://geometry2006.narod.ru/Lessons/10-11/2.pptx
CTEpPEOMETPHUU U 1

IEPBLBIC CICACTBUMA
N3 HUX




AKCHOMBI
CTEPEOMETPUHU U
TIePBBIC CIIEICTBUS
n3 HuX. CrocoObl
3aJIaHUsI IPSIMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE.
O06o3HauyeHUs
MPSIMBIX |
IJIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

10

N3obpaxenue
CEYEHUM MUpPaMUJIbL,
KyOa ¥ MpHU3MBl,
KOTOPbIE TPOXOSIT
yepe3 ux péopa.
N3o0paxeHune
nepeceyeHust
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEYCHUH pa3HbIMU
[BETaMHU

https://resh.edu.ru/subject/lesson/4912/

http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_m
nogogrannikov

11

N3o0paxeHune
CEYEHUM MUpPaMUJIbL,
KyOa ¥ MpHU3MBl,
KOTOPBIE TTPOXOJISAT
yepes ux péopa.
N3o0paxeHune

https://resh.edu.ru/subject/lesson/4912/




HepeceYeHUs
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEYCHUH pPa3HbIMU
OBE€TaMH

12

N3o0paxeHune
CEYEHUM MUpaMUJIbl,
Ky0a ¥ PU3MBI,
KOTOPbIE TPOXOSIT
yepes ux péopa.
N3obpaxenue
MepeceueHUs
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOECHHBIX
CEUYEHUM pa3HbIMU
[[BETaMU

https://resh.edu.ru/subject/lesson/4912/
\

13

N3o0paxeHune
CEYEHUM MUpaMUJIbl,
Ky0a ¥ PU3MBI,
KOTOPBIC MTPOXOMIST
yepes ux péopa.
N3obpaxenue
nepecedeHMs
MOJTYYCHHBIX
IIJIOCKOCTEM.

https://resh.edu.ru/subject/lesson/4912/




PackpamBanue
MOCTPOEHHBIX
CEUYEHUM pa3HbIMU
LIBETAMH

14

Meton cnenoB mis
MMOCTPOEHUS CEUCHUI

http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

15

Meton cnenoB mis
MOCTPOCHUS
ceuenmii. CBoMicTBa
nepeceuyeHu i
MIPSIMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

16

Meton cinenoB s
MOCTPOCHUS
ceuenmii. CBoMicTBa
nepecevyeHn i
HpSIMBIX n
IUIOCKOCTE

http://geometry2006.narod.ru/Lessons/10-11/15c¢.pptx

17

IToctpoenue
CEYEeHU! B
nipamu/ie, Kyoe mo
TpEM TOUYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN
Y 3aIIUCh 111aroB
MIOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

18

ITocTpoenue
CEYCHU! B
nupamue, Kyoe mo

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx




TpEM TOUYKaM Ha
péopax. Cozmanue
BBIHOCHBIX YEPTEXKEHN
U 3aIUCh 111aroB
MOCTPOCHHUS

19

[Toctpoenue
CEYEeHU! B
napamu/ie, Kyoe mo
TpE€M TOYKAM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEXKEN
Y 3aIKCh 111aroB
MOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

20

IToctpoenue
CEYEeHU! B
nupamue, Kyoe mo
TpEM TOUYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN
Y 3aIKCh 11aroB
MIOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

21

IToBTOpEeHUE
IUIAHUMETPUH:
Teopema o
IPONOPLHOHATIBHBIX
otpeskax. [Tomobue
TPEYroJbHUKOB

22

IToBTOpEeHUE
IIJIAHUMETPUHU:



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

Teopema MeHenasi.
Pacuersl B ceueHmnsx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHA
IJIAaHUMCTPHUU U
CTEpPEOMETPUU

23

KontponbHas padota
" AKCOMBI
CTEPEOMETPHH.
CeueHnus"

24

B3anmHuoe
pacroyioxeHue
NPSIMBIX B
IIPOCTPAHCTBE.
CxkpemuBaromuecs
npsimele. [Ipusnaku
CKpEIMBAIOIINXCS
MPSIMBIX.
[TapannenbHbie
psIMBIE B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx

http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

25

Teopema o
CyILIECTBOBaHUU U
€IMHCTBEHHOCTH
PAMOM
napasuiebHON
JTAaHHOW MPSIMOM,
MPOXOIAILIEH uepes

https://resh.edu.ru/subject/lesson/6065/conspect/1256
50/




TOYKY MPOCTPAHCTBA
U He JIeKalllel Ha
JTAaHHOU MPSIMOA.
Jlemma o
MepPECCUCHUH
Hapanneanblx
HpSIMBIX IIJIOCKOCTBHO

26

[TapannenbHOCTD
TpeX MPsSIMbIX.
Teopema o Tpéx
napajuIeIbHbIX
npsMbIxX. Teopema o
CKPEIMBAIOIINXCS
TPSIMBIX

https://resh.edu.ru/subject/lesson/6065/conspect/1256
50/

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OcHOBHbIE CBOICTBA
napauIeIbHOTO
MPOSKTUPOBAHHUS.
N3o0paxeHune
pa3HbIX GUTyp B
napasuiebHON
MPOEKLINUU

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi_i_ploskostj
u

28

LenTpanbHas
MPOEKIHA. YTOJI C
COHAIIPaBJICHHBIMU
CTOpPOHaMU. YTOII
MEXy MPSIMbIMHU

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya
pryamymi 2013 01 20

29

3agauu Ha

http://metodisty.ru/m/files/view/rasstoyanie _mezhdu_skrechivajuchi




JI0Ka3aTeIbCTBO U
UCCIIeIOBaHUE,
CBSI3aHHBIE C
pacrnosokeHuemMm
HpPSMBIX B
IPOCTPAHCTBE

misya_pryamymi

30

[TonsTHsA:
NapajyIeIbHOCTh
MPSMON U TIIOCKOCTH
B [IPOCTPAHCTBE.
[Ipusnax
napajuieIbHOCTH
IPSIMOM U
MJIOCKOCTH.
CaoiicTBa
NapajIeIbHOCTH
MPSMOU U TJIOCKOCTH

31

I'eomerpuueckue
3a7a4M Ha
BBIYHCIICHHUE U
JTI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
NapaJyIeIbHOCTBIO
HNPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx

32

IToctpoenue
CeueHus,
IIPOXOJAIIETO YePE3

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx




JaHHYIO IIPSAMYIO Ha
4epTexRe U
napauieIbHOTO
JPyror NpsMoi.
Pacuér orHOIMICHMM

33

[TapamnensHas
MPOEKIINS,
MPUMEHEHUE IS
MMOCTPOEHUS CEUCHU I
KyOa u
napasuleJenunena.
CaoiicTBa
napasuieJenunena u
PU3MBbI

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

34

[TapannenbHbie
MJIOCKOCTH.
[Ipusnaku
napauieIbHOCTH
JIBYX IIJIOCKOCTEM

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

35

Teopema o
Hapa.HJIGJIBHOCTI/I 148
CIANHCTBCHHOCTHU
INIOCKOCTH,
MPOXOIALLIEH uepes
TOYKY, HE
MPUHAJICIKALILYIO
NAHHOU IUTOCKOCTHU U
CIEICTBUS U3 HEE

http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

36

CsoiicTBa

https://resh.edu.ru/subject/lesson/6129/conspect/1316




MapajieabHbIX
IJIOCKOCTEN: O
NapajuIeIbHOCTH
MPSIMBIX
IepeCceUeHMs IpH
MIEPECEUCHUH JBYX
MapajieabHbIX
IJIOCKOCTEN TpEeTher

71/

37

CpolicTBa
napajieabHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX
MEXY
napasuieIbHbIMU
IUIOCKOCTSIMH; O
MepeceuyCHU
IIPSIMOM C IByMs
napauie’IbHbIMU
INIOCKOCTSIMHU

https://resh.edu.ru/subject/lesson/6129/conspect/1316
71/

38

IToBTOpEHME:!
teopema [Iudaropa
Ha TUIOCKOCTH

39

IToBTOpEHME:!
TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TpeyrojabHuKa




40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

https://resh.edu.ru/subject/lesson/5444/conspect/2214
85/

41

Brruncnenue miun
OTPE3KOB B KyOe U
MPSMOYTOJIBHOM

napasulesienuIe e

https://resh.edu.ru/subject/lesson/5444/conspect/2214
85/

42

IIepneHquKynsspHOCT
b IIPSIMOM U
mrockoctu. [Ipusnak
NEPIEHIUKYISIPHOCT
Y NPAMON 1
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/conspect/2041
0/

43

IIepneHquKynsspHOCT
b IIPSIMOY U
mrockoctu. [Ipusnak
NEPHEHANKYJIIPHOCT
Y NIPAMON 1
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/conspect/2041
o/

44

Teopema o
CYILIECTBOBaHUU U
€IMHCTBECHHOCTH
MPSMOM,
MPOXOIAIIEH yepe3
TOYKY IIPOCTPAHCTBA
U
NEPIEHAUKYJIAPHON
K IIJIOCKOCTHU

https://resh.edu.ru/subject/lesson/4724/conspect/2041
o/

45

ITimockoct u

https://resh.edu.ru/subject/lesson/4757/conspect/2056




NEPIEHAUKYJIIPHbIE
UM IIpSAMBIC B
MHOI'OIPaHHHUKAX

5/

ITnockoctu n

16 MEPIECHAUKYIISIPHBIE https://resh.edu.ru/subject/lesson/4757/conspect/2056

UM TIpSIMBIC B 5/

MHOTOT'PaHHHUKAX

[lepnenpukynsp u

HaKIOHHa. https://resh.edu.ru/subject/lesson/6127/conspect/2215
47 ITocTpoenue 18/

NEepHeHANKYIIIpa U3

TOYKH Ha TIPSIMYIO

[lepnenpukymnsp u

HaKIOHHa. https://resh.edu.ru/subject/lesson/6127/conspect/2215
48 [TocTpoenue 18/

NEepHEeHANKYIIIpa U3

TOYKH Ha MIPSIMYIO

Teopema o Tpéx https://resh.edu.ru/subject/lesson/6127/conspect/2215
49 NEPIEHIUKYIIspax 18/

(mpsimast 1 oOpaTHast)

Teopema o Tpex https://resh.edu.ru/subject/lesson/6127/conspect/2215
50 HepreHINKYIIspax 18/

(mpsimast 1 oOpaTHast)

yrom Mexy https://resh.edu.ru/subject/lesson/6133/conspect/2726
51 CKPEITUBAIOIINMUCS 67/

MPSIMBIMU

TTouck
52 MePIEHIUKYIISIPHBIX

MMPAMBIX C TIOMOMIBIO




HMEPIEHINKYIAPHBIX
IUIOCKOCTEH

53

OpToroHajibHOE
IPOEKTUPOBAHHE

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

54

ITocTpoenue
ceueHui Kyoa,
HPU3MEI,
MPaBUIbHOMN
MUPAMHU/IBI C
MOMOIIbIO
OPTOTOHAJILHOU
IPOEKLINN

http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannik
ov

55

IToctpoeHnue
cedYeHH Kyda,
MPU3MBI,
MPaBUIbHOMN
MmUupaMuabl C
MIOMOIIbIO
OPTOrOHAJILHOU
MPOEKIUU

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

56

CummeTpus B
MPOCTPAHCTBE
OTHOCHUTEIIbHO
MJIOCKOCTH.
[lnockoctu
CHUMMETpPUH B
MHOTOIPAHHHUKAX

S7

[Ipusnax
NEPIEHIUKYIISIPHOCT




U IIPSIMOM U
IUIOCKOCTH KakK
CIIEICTBUE
CUMMETpUN

58

[IpaBunbHbBIE
MHOTOTpaHHHKH.
Pacué€rt paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

59

[IpaBunbHbBIE
MHOTOTpaHHHKH.
Pacuért paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

60

CriocoObl ONyCTHTD
HEPHEHIUKYIIAPHL:
CUMMETpPHUS, CABUT
TOYKH T10
napasuiebHON
PAMOM

http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

61

Casur 1o
HemapaJlIeIbHOU
MPSMOM, U3MEHEHHUE
paccTosHui

62

KontponbHas pabora
"Bzaumuoe
pacroyioxeHue
MIPSIMBIX
IUIOCKOCTEH B




npocTpaHcTse”

63

[ToBTOpEHME: yron
MEXIY IPSAMBIMU Ha
MJIOCKOCTH,
TPUTOHOMETPHSL B
IMPOU3BOJIBHOM
TPEYroibHUKE,
TeopeMa KOCHHYCOB

http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

64

IToBTOpEHME: yroiu
MEXIY
CKPELIUBAIOIIMMUCS
IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuueckue
METO/IbI BEIYUCIICHUS
yrila Mexay
IPSIMBIMU B
MHOTOTpaHHHUKaX

http://geometry2006.narod.ru/Lessons/10-11/16d.pptx

66

JIByrpaHHBIN yroiL.
CBONCTBO JIMHENHBIX

YIJIOB ABYTPAHHOI'O
yria

http://geometry2006.narod.ru/Lessons/10-11/21a.pptx

67

[IepnieHauKyIsApHBIE
IUIOCKOCTH.
CBoiicTBa B3aHMHO
NepHeHIUKYISIPHBIX
IJIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

68

[Ipusnax
NEPIEHIUKYISIPHOCT




U IIJIOCKOCTEH;
TeopeMa O PSAMON
IIEPECEUCHUS ABYX
IJIOCKOCTEMN
NEePHEHIUKYIISIPHBIX
TPEThEN IIIOCKOCTH

69

[IpsamoyronbHbIH
napasuiesienumnesn;
KyO; U3MEpEeHNs,
CBOMCTBa
PSIMOYTOJIBHOTO
napasuieNienumnena

https://resh.edu.ru/subject/lesson/4748/conspect/2080
9/

70

Teopema o
JIHaroHaau
MPSIMOYTOJIBHOTO
Hapannenennnez[a nu
CIIEACTBHUE U3 HEE

https://resh.edu.ru/subject/lesson/4748/conspect/2080
9/

71

CrepeomeTpuyeckue
U TIPUKJIaJHbIE
3aJja4ui, CBA3aHHbIE
CO B3aUMHBIM
PacroJoKeHuEM
MMPAMBIX U
MJIOCKOCTH

72

IToBTOpEHME:!
CKpEIMBAIOIINECS
HpsMEIE,
HapauIeIbHbIE
MJIOCKOCTH B

https://resh.edu.ru/subject/lesson/6133/conspect/2726
67/




CTaHJApPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa mapayenbHbIX
IJIOCKOCTEN Ha
CKPELIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUAX

74

Paccrosmue ot
TOYKH JI0 INIOCKOCTH,
paccTosiHue oT
psSIMOM 110
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

75

Brruncienue
pacCTOSIHUN MEXKIY
CKPELIMBAOIINMUCS
MPSIMBIMU C
MTOMOILIBIO
NEPIEHAUKYJIAPHON
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20f.pptx

76

TpéxrpanHslil yroi,
HEPaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHUHYCOB
Y CUHYCOB JUIS
TPEXTPAHHOTO yIia




77

DeMEHTHI
cheprueckon
T€OMETPHUH:
reoJIe3nIecKue
JIMHAHM Ha 3eMIie

78

KonTtponbHas pabora
"Vribl n
paccrostHus"

79

Cucremaruzanus
3HAHUI
"MHOrorpaHHuK u
€ro dJICMCHTHI"

https://resh.edu.ru/subject/lesson/6018/start/221550/

80

[Tupamuna. Buasl
MAPAMHUIL.
IIpaBunbHas
nupamMuaa

https://resh.edu.ru/subject/lesson/5866/start/221576/

81

[Tpusma. [Ipsamas u
HAKJIOHHAsl IPU3MBI.
[IpaBunbHas npusma

https://resh.edu.ru/subject/lesson/5443/start/21270/

82

[Tpsamoit
napauleIeuIen,
IIPSIMOYTOJIBHBIN
napajuleIenuIes,
KyO

https://resh.edu.ru/subject/lesson/5443/start/21270/

83

Brinmykibie
MHOTOTPaHHUKH.
Teopema Ditnepa

https://resh.edu.ru/subject/lesson/6018/start/221550/

84

Brinmykibie
MHOTOTPaHHUKH.

https://resh.edu.ru/subject/lesson/4023/start/149352/




Teopema Ditnepa.
[IpaBuibHBIE U
MOJTyTIpaBUJIbHbIE
MHOTOTPaHHUKHU

KontponbHas pabora

85 "MHororpaHHukm"
Howsrie pekTopa Ha https://resh.edu.ru/subject/lesson/4758/conspect/2164
86 IIJIOCKOCTH U B 7/
MPOCTPAHCTBE
https://resh.edu.ru/subject/lesson/4758/conspect/2164
87 CymMa BEKTOpOB 7/
https://resh.edu.ru/subject/lesson/4758/conspect/2164
88 Pa3zHocTh BeKTOpOB 7/
89 [TpaBuio https://resh.edu.ru/subject/lesson/4758/conspect/2164
napasuiesenunena 7/
90 YMHOXEHUE BEKTOpa https://resh.edu.ru/subject/lesson/4758/conspect/2164
Ha YUCIIO 7/
Paznoxenue BekTopa
1o 6azucy Tpéx
91 BEKTOPOB, HE
JIeJKaIUX B OJHOHU
IJIOCKOCTH
92 CkansipHoe https://resh.edu.ru/subject/lesson/4758/conspect/2164
IPOU3BEEHUE 7/
Borumcrenne yria https://resh.edu.ru/subject/lesson/6404/conspect/1320
93 MEXy BEKTOpaMH B 54/
MPOCTPAHCTBE
94 [Ipocreiimue 3amaun https://resh.edu.ru/subject/lesson/6404/conspect/1320




C BEKTOpamu 54/

95 [Ipocreiinue 3anaun 1 https://resh.edu.ru/subject/lesson/6404/conspect/1320
C BEKTOpamu 54/

96 [Ipocreiinue 3anaun 1 https://resh.edu.ru/subject/lesson/6404/conspect/1320
C BEKTOpaMu 54/

97 [Ipocreiimme 3amaun 1 https://resh.edu.ru/subject/lesson/6404/conspect/1320
C BEKTOpamu 54/
O0001eHne 1

98 CHUCTEMaTH3aIus 1
3HAHUU
O0001eHuEe 1

99 CUCTEMAaTH3AINA 1
3HaHUH

100 Htoropas 1
KOHTpPOJIbHAs paboTa

101 Hroropas 1
KOHTpOJIbHast paboTa
O0001eHNEe 1

102 CUCTEMAaTH3AINA 1
3HAHUU

OBIIEE KOJIMYECTBO
YACOBIIO 102

I[TPOIT'PAMME




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI
pecypcebl

1 [ToBTOpenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1

MPOU3BEJICHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "Brruncinenue yria 1

MEX1y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TIPSMOM, 1

MPOXOISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 Bekroproe npousBenenue 1
8 JIuHelHbIE HEPABEHCTBA, JIMHEHHOE 1

MporpaMMHUpOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1

MporpaMMHUpPOBaHUE
10 AHanuTuyeckrue MeToIbl pacuéTa yria 1

MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX
1 AHaJIUTUYECKHE METOJIbI pacuéTa yria 1

MEXy IIOCKOCTSIMA B MHOTOTPaHHUKAX

My TOSTHUSL OT TOYKHU J|

12 ®o a paccTo OT TO 0 1




IJIOCKOCTH B KOOpAWHATAaX

HaxoxneHnne paccTostHui OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TMIEPECEUSHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuIebHbIC CEUCHHUS

20 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapanmnensHbie PSAMBIC U TUIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIUBAIOIIIUMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

99 TJIOCKOCTH: CTaHJIAPTHEIC MaPhI
MEPICHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 MIJIOCKOCTH: T€OpEMa O TpexX
MEPICHIUKYIIAPaxX

24 [TepnenaukynsipHBIC IPSIMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moa00us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

29

[Inomanu ce4eHuii MHOTOIPaHHUKOB:
IUIOLIaIA TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHUSI TOA00MS

30

Kontponbras padota "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHHH Ky0a, O KBaJparype
Ky0a; O TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiefenumneaa

35 OOBEM npsIMOIt TPU3MBI

36 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipuknagnelie 3a7a4n, CBI3aHHbBIE C
00BEMOM TMPSIMOM PU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

a1 ®opmyna 06béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

42 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

41 MHOTOrpaHHUKa"
[unuaapudeckasi IOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast noBepXHOCTh, 00pazyloliue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHune KOHYyCa MIOCKOCTHIO,
napajuIebHOM MTOCKOCTH OCHOBAHUS

59 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MIOCTPOCHUEM CEUECHUN LUIMH]pPA, KOHYCa

57 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
UIAHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o00paxxkenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUCHHI TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaiieHus"




71

KonrtponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMITHHIIPA,
KOHYCa

76

[Tpuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpUUeCKUe 3aa4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a91, CBA3AHHBIC C




BBIYUCIICHUEM OG’béMOB TCI U nnoma;[eﬁ
MOBEPXHOCTEMN

80

KonTpomnbnas pabota "[1nomamau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

81

JIBrokenus npoctpancTBa. OTOOpaKeHMUS.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBH)KECHU

82

Buael nBuxkeHnil: napamienbHbII
MepPEHOC, IIEHTPpajIbHas CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

83

[TpeobpazoBanus nmomxoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHcTae"

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"[TapaisienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

88

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11




KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN:
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHuKa"

91

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"ITnomanay MOBEPXHOCTU U O0BEMBI
KpyIJibIX T€n"

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"ITnomanu MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJbHAs paboTa

95

[ToBTOpeHue, 0600mEeH e U
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

101

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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