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MNOACHUTEJIBHAS 3AIINCKA

l'eomerpust siBisieTcst OAHMM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3YyUEHUS JUCLUIUINH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockonbky joruyeckoe MbILLUICHHE,
dopmupyeMoe TpH HM3yYeHHH OOYyYalOIIMMHUCS TOHSATHHHBIX OCHOB TE€OMETPUH, TIpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMYECKMX YTBEP)KIECHUN IpU PpELICHUH
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraThb M OIPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCITOJB3YIOTCS TIPU PEIICHUH 3a/lad €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YaCTHOCTH (PU3MUYECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOi€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOy4YarOUIMXCS MPHU HM3YYEHUU TE€OMETPHM, Kak
COCTaBJISIIONIEH TIpeAMEeTHOM oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U MCHOJIb30BaHUS 0ojiee TITyOOKMX I'€OMETPHUUECKUX 3HAHHWHA U
NeHcTBUH, CHeln(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOTo Mpo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C MCII0JIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUU Ha yriyOlIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHIIMBAIOUIMMHU Kypc 6a30BOr0 ypOBHSI, SIBIISIOTCSL:

paclIiMpeHue TpEACTaBICHUS O TEOMETPUM KaK 4YacTh MHUPOBOW KYJIBTYpbl H
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MUPOM;

(GopMHpOBaHUE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIONIMX ONMCHIBATh W U3ydaThb pasHble SBJICHUSA
OKpY’KaIOIIeT0 MHpa, 3HaHUE MOHATHUIHOrO ammapata no pasaeny «CrepeoMeTpus» y4eOHOTro
Kypca reoOMeTpuu;

(opMHpOBaHNE YMEHHs BJIaIETh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (PUTYpax
U WX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (POpMys M yMEHHE UX HPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAaPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(GopMHpOBaHHE YMEHHUsS paclO3HaBaThb HA 4YepTEkKaxX, MOJCIAX U B PEATbHOM MHpE
MHOT'OI'PaHHMKH U TeJla BPaIlleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

dbopMupoBaHue MOHUMAaHUS BO3MO>KHOCTH AKCMOMAaTUYECKOTO MOCTPOEHUS
MaTeMaTHYeCKuX Teopuil, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyKIeHHUi;

dbopMupoBaHHEe yMEHHMs BIIaJIETh METOAAMH JI0Ka3aTeIbCTB M aJTOPUTMOB pPEIICHUS,
YMCHUA UX NPUMCHATHb, MNPOBOAUTH JOKA3aTCIIbHBIC PACCYKACHUA B XOAC PCIICHHUA
CTEpPEOMETPUYECKUX 3a7ad W 3aJad C NPAKTUYECKUM COJepKaHueM, (OpMUPOBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP>KACHUM U POJIM aKCHOMATUKU B MTPOBEICHUH JIEAYKTUBHBIX PACCYXKIACHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
06yqa10mnxc;1, MO3HAaBaTeIbHONI AKTUBHOCTH, HCCICAO0BATCIIBCKUX yMeHI/II\/'I, KPUTHUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHHUIO T€OMETPHH;

dbopMupoBaHre (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
Pacrio3HaBaTb TMPOABJICHUA TCOMCTPHUYCCKUX HOHHTI/II\/'I, OG’bGKTOB )41 BaKOHOMepHOCTeﬁ B
peaNbHBIX JKU3HEHHBIX CUTYalUsAX U MPH M3YYCHUHU APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHHS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HUCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJIeH, HHTEPIpEeTaIlH MTOJIYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEP)KAaTEeIbHBIMUA JIMHUSIMU y4eOHOrOo Kypca «l'eomerpusi» B 10-11
kiaccax sBisitoTcs: «lIpsiMble W TUIOCKOCTH B MpocTpaHcTBe», «MHororpanHukmy», «Tena
BpaleHus», « BeKTOpbl M1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBarHoe Bo ®PI'OC COO tpeboBaHWE «YyMETh ONEPUPOBATH TMOHATHUIME,
peeBaHTHBIMU T€OMETPUH Ha yriyOoJIéHHOM ypoBHE oOydernus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJCpXKATENbHBIM JIHHHUSIM Yy4eOHOro Kypca, a (QOpMHUpOBaHUE JOTHYECKUX YMEHUMH
pacmpenensercs HE TOJIBKO IO COAEPKATEIbHBIM JIMHUSM, HO M 1O TroJaM OOy4YeHHS.
Copepxanue 00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJlbTaTaM  OCBOCHUS
®denepanbHON paboueil MpoOrpaMMBbl, paclpeneIEHHBIM 10 To/laM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOMpocaM oOydaromuecs
oOpamanuch HEOJHOKPATHO. JTO TMO3BOJISICT OPraHU30BaTh OBJAJACHUE TI'€OMETPUYECKHMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEJOBATENIbHO M TMOCTYNATEIbHO, C COOJIOJIEHWEM MpPUHIIHUIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIyI0 CHCTEMY TI'€OMETPHUYECKHUX
MPEJICTAaBICHUA O0YJYaIONUXCs, pacIupsis U yriyonss e€, o0pasys MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon K M3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3aarh ycnoBus ans nuddepeHuuanuy  00ydeHHs, MOCTPOCHUS WHAMBHUAYaIbHBIX
0o0pa3oBaTeNbHBIX HPOTpaMM, O00ECHeunTh yIIyONE€HHOE HW3y4YeHHE TEeOMETPHHM  Kak
COCTaBJIAIONIECH yueOHOTo npeaMeTa «MaremaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO U3yUeHHUsT MaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynymieit mpodeccuu, obecrieurnBas TPEEMCTBEHHOCTh MEXKIy OOIMM M MPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuyeOnoro kxypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoxuTcs 204
yaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henemio).



COJEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA cTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, pocTpaHCcTBo. [loHaTne
00 aKCHOMaTHYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMBIX B IPOCTPAHCTBE: NEPECEKAIONINECS, apalIeIbHbIE U
CKpeIuBaroImuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTh NPSAMBIX 1
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, HApaUIEIbHOCTh HOpsIMOM M IockocTu. [lapamnensHoe W IIEHTpalbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHbIE CBONCTBA NMapauIeIbHOIO MPOEKTHPOBAHUSL.
N300pakenue ¢puryp B napamiebHON NPOEKIMH. YTJIbI C COHAIIPABICHHBIMU CTOPOHAMM, YIOJ
MEXy NpSMBIMU B NpOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajliebHbIE IIOCKOCTH,
CBOWCTBA MapaieNbHbIX TuIockocTel. [IpocTeifiie npocTpanCcTBEHHBIE (UTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeIeIUIe, IOCTPOCHUE CEUECHUM.

[lepieHAUKYISAPHOCT NPAMOM M IUIOCKOCTH: IEPIEHIUKYJAPHBIE IpPsSMBIE B
IPOCTPAHCTBE, MpsMbIE NapauIeIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIpPHU3HAK
NEPHEHAUKYISIPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O MpPsAMOUW MNEpHEHIUKYISIPHOU
IVIOCKOCTH. OpTOrOoHalIbHOE MPOEKTUpOBaHUE. [lepneHauKysIp U HaKJIOHHBIC: PACCTOSHUE OT
TOYKHU JI0 IJIOCKOCTHU, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MIPOEKIUS (PUIYpBI HA TIOCKOCTb.
[IepnieHAUKYIIIPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYJIIPHOCTH JBYX IIIOCKOCTER. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.

VYrabl B IpOCTPAHCTBE: YO MEXIY NPSIMOM U TIIOCKOCThIO, IBYTPAHHBIN yTOJ, TMHEHHBIN
yrojl ABYIpaHHOTO yria. TpéXxrpaHHbld W MHOrorpaHHbie yribl. CBONCTBa IUIOCKHUX YIJIOB
MHOrorpatsoro yriyia. CBOHCTBa IJIOCKMX W JIBYTPAHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOIO yIJa.

MHOrorpaHHuKH

Bunel MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsMasi 1 HaKJIOHHAs NPHU3MBblI, OOKOBas W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunes U ero cpoiicTBa. KpaTualimme HyTH Ha HOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yroJjibHasi NUpaMua, paBUiIbHAs U yceu€HHas nupaMmubl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: INpaBUIbHAS IpHU3Ma U IPaBHIIbHAs
nupamMuia, MpaBUiIbHAs TPEYrojbHas MUpaMUAa U MPaBUIIbHBIN TeTpasap, KyO. [Ipencrapnenue
0 NPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAIP.

Brruucienune 3J1eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 00koBOM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPsAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
IIPABWJIBHOM NMMPaMUABI, TEOPEMA O IJIOIAAHN YCCUEHHON MUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM TNPABUIBHBIX MHOTOTPaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpUS MapajljieNeNuIena, CUMMETpUs
IIPABWIBHBIX IPU3M, CHMMETPHS MPAaBUILHON MUPAMMU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBICHHbIE BEKTOphl. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uucio. CBoiicTBa cioxxeHHs BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha uyucio. [loHaTne koMiuiaHapHble BEKTOpHL. [Ipu3HaK KoMIjaHapHOCTH
Tpé€x BekTopoB. [IpaBuno napamnenenunena. TeopemMa O pa3loKEHHMM BEKTOpa IO TPEM
HEKOMIUJIaHapHbBIM ~ BekTopaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3p MEXAy KOOpPAMHAaTaMH BEKTOpPA M KOOpAMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[lonATus: UMIMHOPUYECKAs TOBEPXHOCTb, KOHHWYECKas IOBEPXHOCTh, Cdepuueckas
MOBEPXHOCTh, OOpa3yoImme mnoBepxHOCTe. Tenma BpameHus: MWIWHIP, KOHYC, YCCYEHHBIN
KOHYcC, chepa, map. BzaumHoe pacnosnoxxeHue cdepbl U IIOCKOCTH, KacaTeiabHasl INIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka mumuapa u konyca. CUMMeTpHs
cdepsl U mapa.

O6bEM. OcHOBHBIE CcBOWCTBA O00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajuiesenunena u ciuenctus u3 He€. OObEM MpsAMOM U HAKIOHHOW MPHU3MBL, LWIMHIPA,
nupaMuibl U KoHyca. O0BEM 11apa v mapoBOTO CETMEHTA.

KoMOuHarmu Ten BpallleHHs ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIMHIDP,
omnucaHHasg okosio IuMHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
chepsl IockocThio. [loHATHE MHOTOTpaHHUKA, ONMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHOH B
MHOTOTPAHHHK HJIU TEJIO BPAICHHSI.

[Inomans MOBEPXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOMOOHBIX  (uryp.
[IpeobpazoBanue monobus, romorerus. Pernenue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedeHUd MHOTOTPAaHHUKOB W Tell BpAIlICHUS: CEUYCHHS I[WIMHIPA
(mapamienbHO W TEPIEHIUKYJISIPHO OCH), CEYCHHUs KOHyca (mapajijieibHbie OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHSI CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpancTBe. Onepannu HaJ BeKTOpaMHu. BEKTOpHOE YMHOXKEHHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsMoyrosibHasi cucTeMa KOOpPJAWHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa nmo 06aszucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

JIBM:KeHMsI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakeHus. [[BwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBWXXCHUU. Buibl NBMKCHUH: NAapajuICIbHBIA I[EPEHOC, LIEHTpalbHAsi CUMMETPUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust nmogobus. Ilpsmas u chepa
Ditnepa.



INTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBINA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOydYalomerocss Kak AakTUBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOr0 OONIECTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKITMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAyp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TpakJaHCKOW MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUIKECHUN B
JIpYTrUX HayKaxX, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAaHHWE JIYXOBHBIX IICHHOCTEH  pocCHUHCKOro  Hapona, cHOpMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBEACHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKH W JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJA B MOCTPOCHHUE
YCTOWYMBOTO OYyIyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHUE:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  OCTETHKY  MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPaCCYXKIACHUH, BOCHPHUUMYHBOCTH K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OpMHUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTEMaTHUECKHUE 3HAHUS B HHTEpEcax 370pOBOrO
u 0e3omacHoro o0pa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD ),
buzHYECKOe COBEPIICHCTBOBAHKE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3luyHbIM chepam
po(hecCHOHALHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oynymieli TpodeccCMu ¥ Pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTHYeCcKOMy OOpa3oBaHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIMPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpbl, I[OHUMAaHUE BIHUSHUSA COLMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHME IPUPOJHOM M COLHMAIBHOM CpEelbl, OCO3HAHHE
I00ANFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMAaTHYECKUX 3HAHUU IS PEUIeHUs 3a1ad B 00JacTH OKpY’KaIoIIeH Cpellbl, MIIaHUuPOBaHUE
IIOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU M OOIIECTBEHHOH MPAaKTUKH, MOHMMaHUE MaTeMaTHUECKOM HayKu Kak chepbl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTH M 3HAUMMOCTH AJIS Pa3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MAaTEMAaTUYECKOU KYJIbTypOM KaK CPEACTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO U UCCIEI0BATENIBCKYIO ACATEIbHOCTh HHANBUIYAIBHO U
B IpyMIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBePCAIbHbIE YUeOHbIE 1eiCTBUS

ba3soBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE INPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TMOHATUAMHU, (OPMYIUPOBATH  OMPEICNICHUs  MOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKM, OCHOBAHWUS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaThH W MPEOOPa3OBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpeYHs B (akrTax,
JMAHHBIX, HAOMIONEHWSIX W  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIL;

JienaTh BBIBOJBI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, NEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHust y4yeOHOM 3agaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIEOBATENLCKUI MHCTPYMEHT TIO3HAHUS, (POPMYIUPOBAThH
BOMPOCHI, (DUKCHPYIONIME MPOTUBOPEUYUE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMuUpOBATh THUINOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENbHO (OPMYJIUPOBATH 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHOIO
HaOJI0/IeHUs], UCCIIeI0BaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAMUMBIX JUIsi OTBETa HA BOMIPOC M IS
pelieHus 3a1a4u;

BbIOMpaTh HMHGOPMALMI0O W3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, AaHAJIW3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHQPOPMAIMIO pPAa3IMYHBIX BHIOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  HMH(MOPMALMIO, TPEACTAaBIATE €€ B  pasiM4HBIX  (opmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPHUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBePcATbHbIE YUeOHbIE elicTBUS

Oo0menne:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXICHUS B COOTBETCTBHHM C YCJIOBHSMHU W LEISIMHU
oOIIeHusI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHSI B YCTHBIX M ITHMCHMEHHBIX
TCKCTAX, JMdaBaTb IMOJACHCHUA IO XOAY PCHICHHUA 3aJdadd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHBII\/'I
pe3yabTar;

B X0JI¢ OOCYXXKJE€HHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYXKIAeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aa4n, BHICKAa3bIBaTh HJICH, HAICJICHHBIC HA TOWCK PEIICHUS, COMOCTABIATh CBOM
CYXJIEHUS C CYXXICHUSMHU JPYTUX YYaCTHUKOB JAMAIOra, OOHApYXKMBATh pa3iiMyle M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe HOpMyIIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIIATh PE3YJbTAaThl PEIICHHUS 3a]aud, JKCIEPUMEHTa, HCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaTr BBICTYIUICHHSI C Yy4Y€TOM 3a7ad MPE3CHTAUU H
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eiCTBUS

Camoopranuszanms:

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

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
U MBICIUTEIBHBIX TPOIIECCOB, HX pE3yJbTaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yJibTaTa pelleHrs MaTeMaTHYeCcKoH 3a1auu;

peIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMPH PEUICHUH 33/Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSM, OOBSICHATh MPUUYMHBI
JOCTHKEHHUS] WJIM HEIAOCTH)KEHUSI PEe3yJbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, [aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYyLIECTBAa KOMaHAHON U MHIMBUIYaJbHOW pabOTHI MpH
pemieHnd y4eOHBIX 3a7ady, NPUHHMATh LElNb COBMECTHOW JESTeNbHOCTH, IUIAaHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpenensaTbh BHIbI paboT, JOTrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyNIoOBBIX (popmax paboTel (0O0CykIeHUsl, OOMEH MHEHHWH, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUSA C
JIPYTUMH 4WIEHAaMH KOMAaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI



K xoniy 10 kaacca o0ydaromuiicss HAyYHUTCS:
CBOOOJHO OINEPUPOBATH OCHOBHBIMHU TIOHATHUSMHU CTEPEOMETPUHM TMPU PEHICHHH 331a4 |
MPOBEJICHUN MaTeMaTHIECKUX PACCYKICHUI;
MPUMEHSITh aKCHOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;
KJIACCU(UITUPOBATh B3aWMHOE pACIOJIOXKEHHE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOHO OTEpUPOBATH MOHITUSMH, CBSI3aHHBIMU C YTJIAMU B MIPOCTPAHCTBE: MEXKAY MPSIMBIMU B
IPOCTPAHCTBE, MEXK/1Y MPSIMOH U MJIOCKOCTHIO;
CBOOOHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOMHO  paclo3HaBaThb OCHOBHBIE BUIbl MHOTOTPAaHHUKOB  (TpU3Ma, MHpPaMHJA,
MIPSIMOYTOJIBHBIN MapajuieenuIe], Kyo);
KJIaccu(UIUpoOBaTh MHOTOT'PAaHHHUKH, BEIOMPAst OCHOBaHMS IS KIacCU(UKAIIH;
CBOOOHO OTEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB TUIOCKOCTHIO;
BBIMOJHATh MapajuleIbHOE, LIEHTpPalbHOE U OPTOTOHAJIbHOE MPOEKTUpOBaHHE (uUryp Ha
IJIOCKOCTb, BBIMTOJIHATH N300pakeHus (pUryp Ha 1maocKoCTu;
CTPOUTH CEYEHMS] MHOTOTPAHHHUKOB PAa3JIMYHBIMU METOAAMH, BBIIOJIHSATH (BHIHOCHBIE) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATH TUIOMIAU MOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, MUPAMHUIA), TEOMETPHUSCKHUX
TEJ C MpUMEHEHUEM (HOPMYIT;
CBOOOJHO ONEPHPOBATH MOHATUSMH: CUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHUU (DUTYPBI;
CBOOOMHO OINEPHPOBATh TMOHSATUSMH, COOTBETCTBYIONIMMH BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;
BBITIOJHSATH ICUCTBUS HAJl BEKTOPaMHU;
pemiath 3aJadyd  Ha  JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHA ¢  HAaXOXKICHUE
FeOMETPUUYECKUX BEIMYUH, TPUMEHSS U3BECTHBIE METO/IbI PU PEILICHUU MaTeMaTUYECKUX 3a7a4
MOBBIIIEHHOT'O ¥ BBICOKOT'O YPOBHSI CIIO’KHOCTH;
MPUMEHSTh IPOCTEHIIINE TPOrPaMMHBIC CPEJCTBA M AIEKTPOHHO-KOMMYHHKAITHOHHBIE CHCTEMBI
IPU PELICHUU CTEPEOMETPHUUECKUX 3a1au;
U3BJIEKAaTh, MPEOOPa30BBIBATh M HMHTEPIPETUPOBATH HHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX PUTYpax, MPEJCTABICHHYIO Ha YePTEk,aX U PUCYHKAX;
NPUMEHSTHh TOJy4YeHHbIE 3HAaHUS Ha IMpaKTHUKE: CpaBHUBATh W AaHAJIU3UPOBATh peajbHBIC
CUTyallld, TPUMEHSATh H3yYEHHBIC MOHITHS B MPOLIECCE TMOWCKA PEIICHUS MaTeMaTUYeCKH
chopMyJIUpPOBaHHON MPOOJIEMBI, MOJIEIUPOBATh pealbHbIE CUTYallMd Ha f3bIKE T'€OMETPUH,
UCCIJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHHEM I'€OMETPUUECKHUX MOHSITHH U TEOpeM,
anmapara anreOphbl, pemarh MPaKTUIECKUE 3a1a4H, CBI3aHHBIC C HAXOXKICHHEM F€OMETPHUIECKIX
BEJIMYMH;
UMETh TMpeACTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTHSI T€OMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kjacca o0ydaromuiicss HAyYUTCS:
CBOOOZHO ONEpUPOBATh TMOHATUSMH, CBS3aHHBIMH C IWIMHIPUYECKON, KOHMYECKOH U
chepruyecKkoi TOBEPXHOCTAMH, OOBSICHATH CITOCOOBI MOTYYCHHUS;
OTIEpUPOBATH MOHATHSIMH, CBI3aHHBIMH C TE€JIaMHU BpAIllEHUsS: HUIMHIPOM, KOHYCOM, chepoit u
HI1apoM;



pacro3HaBaTh Teia BpamieHus (IWIUHApP, KOHYC, cdepa W map) U OOBICHATH CIOCOOBI
HOJIyYEeHHUs TeJl BPALICHHUS;

KJIaccu(UIIUPOBaTh B3aUMHOE PACIONIOKEHHE CHEPhI U TUNIOCKOCTH;

BBIUHUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpALICHHs, OOBEMBI M IUIOLIAAU
IIOBEPXHOCTEHl MHOTOTPaHHUKOB M TEJI BpAIIECHUS, I'€OMETPUYECKUX Tel € NPUMEHEHUEM
(opmyu;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH, CBSI3aHHBIMM C KOMOMHAIMSAMU TN BpAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAaHHBI B cdepy M ONUCaHHBIM OKoIo cdephl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILCHHUS;

BBIUHUCIIATh COOTHOIIEHHS MEXY TUIOINAAsIMUA IOBEPXHOCTEN U 00bEMAMU OJJOOHBIX TEIT;
n300pakaTh M3y4yaemble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IIOCKHE YEPTEXKU W3 PUCYHKOB
IPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAICHUS;
U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpa3oBBIBaTh HHPOPMALKIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT;

pemaTh reoOMeTpPUYECKHE 3aJauyd Ha BBIYMCICHHE YIJIOB MEXIY MPSIMBIMH M IJIOCKOCTSMH,
BBIUUCIICHHE PACCTOSIHUA OT TOYKM 0 IUIOCKOCTH, B IIE€JIOM, HAa INPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa NPH PEILICHNUH;

CBOOOJHO ONEpPHPOBATh MOHATUSMH, CBS3aHHBIMU C JIBWKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOICTBA JIBUKCHUM;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeNl BpAIICHUS MPHU TMapajuleIbHOM IEepeHoce,
LEHTPAIbHOM CUMMETPUHU, 3€PKAJIbHOM CHUMMETPUM, IIPU IIOBOPOTE€ BOKPYI IIPSIMOW,
npeoOpa3oBaHusl TOI00WS;

CTPOUTh CEYEHHsS MHOTOTPAHHMKOB M TEJ BpAILEHMs: CEUEHHs LIMHApa (MapajuieIbHO U
NEPHIEHIUKYJIAPHO OCH), CEYEHUs KOHyca (MapajuleibHbIE OCHOBAHMIO U IMPOXOSIIUE depe3
BEPIIMHY ), CEYCHHUS 111apa;

UCIIOJIb30BaTh  METOJBl IIOCTPOEHMSI CEYEHMM: METOJA  CJEN0B, METOJ BHYTPEHHEIO
IPOEKTHUPOBAHUS, METO]] IIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPIKICHHUS;

OPUMEHATh  TeOMeTpHueckue  (akThl A pEIIeHUs  CTepPEeOMETPUYECKHX  3ajad,
IPENOoNaraloliuX HECKOJIBKO IIaroB PeIeHMs], €CIM YCIOBHUS IMPUMEHEHHUs 33aJaHbl B SBHOU U
HEsIBHOU (opme;

pemiaTh 3aJayd  Ha  JIOKA3aTeJbCTBO MATEMAaTUYECKUX OTHOLUIGHHMH W HAaXOXJICHUE
TreOMETPUYECKUX BEITHYNH;

IPUMEHSTH IPOrPaMMHBIE CPEICTBA U HIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUH
CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATH TOJy4YEeHHBbIC 3HAaHUS Ha TpPaKTHKE: CPaBHUBAaTh, aHAIM3UPOBATh M OLIEHUBATbH
peaibHbIe CUTYyallud, IPUMEHATh U3yUYCHHbIE MTOHATHS, TEOPEMBI, CBOIICTBA B IpoOIlecce MOUCKA
peleHusl MaTeMaTu4ecku chopMyIMpoBaHHON MPOOIEMbI, MOJICINPOBATh PEAbHbIE CUTYallUU
Ha SI3bIKE T€OMETPHH, UCCIIEA0BaTh MOCTPOEHHBIE MOJIENU C UCIOJIb30BAHUEM T'€OMETPHUUECKUX
NOHATUI M TeopeM, ammapara anreOpbl, pemaTrbh MpPaKTHUYECKUe 3a/Jadyd, CBSA3aHHBIE C
HaXOXKJCHUEM I'eOMETPUYECKUX BETUUNH;



® UMETh MPEJCTAaBIEHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUU KaK COCTaBHOW YacTH
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoanvectBo yacoB
Ne DJieKTpoHHbIE (HM(POBbHIE)
HaumenoBanue pa3ae/ioB 1 TeM MPOrpaMmabl KonTposabHbIe IpakTHyeckue
n/n Bcero 06pa3oBaTelbHbIC PeCypPChl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4756
https://urok.1c.ru/library/mathematics/
! Beenenue B cTepeomerpuio 23 I Elekron_resursy FGOS 2022 5-
11_kl/Geometry 10/
2 B3auMHoe pacnonoxeHue NpsSMbIX B IPOCTPAHCTBE 6 1 https://resh.edu.ru/subject/lesson/6133
TTapannenpbHOCTh NMPAMBIX U TUIOCKOCTEN B .
3 8 https://resh.edu.ru/subject/lesson/6065
NIPOCTPAHCTBE
IlepneHAUKYISAPHOCTD NPSMBIX U TUIOCKOCTEH B
4 P Ay AP P 25 https://resh.edu.ru/subject/lesson/4757
TPOCTPAHCTBE
5 VYrib1 1 paccTOsTHUA 16 1 https://resh.edu.ru/subject/lesson/6083
6 | MHororpaHHUKHU 7 1 https://resh.edu.ru/subject/lesson/6018
7 | BekTopbl B IpOCTpaHCTBE 12 https://resh.edu.ru/subject/lesson/4758
8 | TloBTOpenue, 0000IICHNE M CUCTEMATH3AIMS 3HAHHHA 5 2
OBIIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME 102 6 0
11 KIIACC
KonnuecTBo yacos
Ne DJieKTpoHHbIE (HM(PPOBbHIE)
HaumenoBanue pa3ae/ioB 1 TeM NMPOrpaMmmabl KonTposabHble IIpakTyeckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
1 AHanuTHueckasi FeOMeTpus 15 1
2 IToBTOpEeHUe, 0600IICHNE U CUCTEMAaTHU3aIUS 3HAHUH 15 1
3 O0BéM MHOI'OTpaHHHKa 17 1 https://resh.edu.ru/subject/lesson/5732
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/lesson/6300
5 | [Inomany noBEpXHOCTH U 0OBEMBI KPYTJIBIX TEI 9 1 https:/resh.edu.ru/subject/lesson/6300
6 JIBrmKeHHS 5 1 https:/resh.edu.ru/subject/lesson/6297
7 | TloBropeHwue, 0000MICHHE U CUCTEMATU3AIMS 3HAHUI 17 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0



https://resh.edu.ru/subject/lesson/4756
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://resh.edu.ru/subject/lesson/6133
https://resh.edu.ru/subject/lesson/6065
https://resh.edu.ru/subject/lesson/4757
https://resh.edu.ru/subject/lesson/6083
https://resh.edu.ru/subject/lesson/6018
https://resh.edu.ru/subject/lesson/4758
https://resh.edu.ru/subject/lesson/5732
https://resh.edu.ru/subject/lesson/6300
https://resh.edu.ru/subject/lesson/6300
https://resh.edu.ru/subject/lesson/6297

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne n/m

Tema ypoka

KoauyecTBO 4acoB

Jara
HU3yYeHUst

Bcero

KonTpoab
HbIe
padoThI

IIpakTue
cKue
padoThI

10
«A»

10
«b»

DJIeKTpOHHBIE NU(POBLIE
o0pa3oBaTebHbBIE PeCypPChI

OCHOBHBIE TIpaBUIIa N300PAKCHUS Ha PHCYHKE
IJIOCKOCTH, MapalIeIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHbI 0Tpe3Ka

[oHsATHS CTEpeOMETPHH: TOYKA, IPSIMasi, ILIOCKOCTh,
npocTpancTBo. OCHOBHBIC TIPaBUIIA H300paXKCHUS HA
PHUCYHKE IIOCKOCTH, TAPaJUICTBHBIX TPAMBIX
(0Tpe3KkoB), cepeAMHBI OTpE3Ka

IonsaTus: nepecekaroniyecs IOCKOCTH,
HepeceKaroIuecs npsiMast U MIOCKOCTD;
MOJYIPOCTPAHCTBO

[MTonsiTHsA: MEepeceKaromuecst IIOCKOCTH,
HepeceKaromuecs npsiMas ¥ INIOCKOCTb;
MOJYIPOCTPAHCTBO

MHoOTOTpaHHWUKH, H300payKEHUE TIPOCTEUIITHX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHOTOrpaHHUKY, U300paKEHUE MPOCTEHIITIX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBEIE CIEICTBHS U3 HIX

AXCHOMEI CTCPCOMCTPUU U NIEPBLIC CICACTBUSA U3 HUX

AXCHUOMEI CTCPCOMCTPUU U NIEPBLIC CICACTBUA U3 HUX.

Cnoco0kbl 3aJaHusA MpsAMbIX U IUIOCKOCTEH B
MIPOCTPAHCTBE. O003HaueHHS MpsAMBIX U IUIOCKOCTEH

10

H3obpakeHne cedeHui MupaMuabl, Kyoa U IPU3MEI,
KOTOpHBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxkenne
nepecedeH st MOTyYeHHBIX MIOCKOCTEH.




PackpammBanue MocTpOCHHBIX CEYEHUHN pa3HBIMU
LIBETaMHU

11

N3obpakeHne cedeHu MupaMuabl, Kyoa U IPU3MEHI,
KOTOpKIE MMPOXOAT Yepe3 ux péopa. M3obpaxkenne
TepecedeH sl MOMYyYSHHBIX TNIOCKOCTEH.
PackpammBanue MocTpOCHHBIX CEYEHUM pa3HbIMU
[[BETAMH

12

H3o0paxkeHue cedueHuit mupaMuibl, Ky0a U MPU3MBI,
KOTOpHBIE MMPOXOMAT Yepe3 ux péopa. M3obpakeHnne
TIepecedeHNsI MOMYyYSHHBIX TNIOCKOCTEH.
PackpammBanue MocTpOeHHBIX CEYEHUM pa3HbIMU
I[BETAMH

13

N300paxeHne ceueHuil MUpamMubl, Kyba U MPpU3MBL,
KOTOpBIE MPOXOIAT Yepe3 ux péopa. Mzobpaxenue
HepeceyeHNs ITOMYYEeHHBIX INIOCKOCTEH.
PackpammBanue MocTpOSHHBIX CEYEHUM pa3HBIMU
IIBETaAMH

14

Merton cnenoB A IOCTPOEHUS CEUeHUI

15

MeTton ciieioB IS MOCTpoeHUs cedeHnii. CBoicTBa
repeceyeHuil MPsIMbIX U MIIOCKOCTEH

16

Merton cienoB 1sl mOCTpoeHus ceueHuil. CBoiicTBa
repeceyeHuil MPsIMbIX U MJIOCKOCTEH

17

ITocTpoeHue ceuenuii B nmupamue, Kyoe no Tpém
TouKaM Ha péopax. Co3gaHune BBIHOCHBIX YepTexer 1
3aMUCh 1IaroB MOCTPOEHUS

18

[octpoenne ceueHmii B mupamue, Kyoe o Tpém
ToukaM Ha p&opax. Co3aHue BHIHOCHBIX YEPTEKEH H
3aIMCh IIaroB MOCTPOSHHS

19

IocTpoeHue ceueHuii B mupamue, Kyoe mo Tpém
ToukaM Ha p&opax. Co3aHue BHIHOCHBIX YEPTEKEH U
3aIiCh 1IAroB MOCTPOCHUS

20

ITocTpoeHue ceuenuii B nmupamue, Kyoe no Tpém
TouKaM Ha péopax. Co3gaHune BBIHOCHBIX YepTexer 1
3aMUCh IIaroB MOCTPOEHUS

21

IToBTOpenue manumerpun: Teopema o




MIPONOPIMOHATBHEIX oTpe3kax. [logodue
TPEYTOJBLHUKOB

22

IToBTrOpenue mnanumerpun: Teopema Menenas.
PacdeTs! B ceueHHMAX Ha BBIHOCHBIX UepTexax. Vctopus
Pa3BUTH IUTAHUMETPHH U CTEPEOMETPHH

23

Koumponvnas paboma "Axcuomvl cmepeomempuu.
Ceuenusa"

24

BsanMHoe pacmosoxeHne IpsSMBIX B IPOCTPAHCTBE.
CkpemuBatonuecs npsmsie. [Ipu3sHaku
CKPEIUBAIOIINXCS NPAMBIX. [laparenbHbie TpsSMbIC B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBaHUM U €JMHCTBEHHOCTH MPSMOi1
rapasuiesIbHON JaHHOUM MPSIMOM, IPOXOAIIEH yepe3
TOYKY [TPOCTPAHCTBA U HE JIeXKallel Ha TaHHOM MIPSIMOH.
Jlemma o mepecedeHNH MapajuIebHBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapannensHOCTh TpeX NpAMBIX. Teopema o TpEx
MapajuIebHBIX MPSMBIX. TeopemMa 0 CKpeIUBaOIIHXCs
TIPSIMBIX

27

[MapamnensHoe npoektTupoBaHue. OCHOBHBIE CBOMCTBA
mapajuieIbHOTO MPOCKTHPOBaHus. M300pakeHue
pasHBIX GUTYp B MapaieTsHON MPOCSKIHN

28

L[eHTpaIILHaS[ IpoeKUus. Vronc COHAaIpaBJICHHbIMU
CTOpOHaAMH. Vron MECKIY NMPAMbIMU

29

3amaun Ha JOKA3aTENbCTBO U MICCIEIOBAHNE, CBI3aHHBIC
C pPacmoJI0KEeHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[onsTus: napamienbHOCTh NPSIMOHN U IIIOCKOCTH B
npoctpanctBe. [Ipu3Hak napamienbHOCTH MPSIMON U
mwiockoctu. CBOICTBa MapaieIbHOCTH MPSIMOM U
IJIOCKOCTH

31

reOMeTpI/I‘-IeCKI/Ie 3aJa4y Ha BBIYUCIICHUC U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C NAPpAJUICJIbHOCTHIO
MpsAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE

32

[TocTpoenne ceueHms, IPOXOIAIIETO Yepe3 TaHHYIO
NIPSIMYIO Ha YEPTEXKE U NapaJUIeIbHOTO IPYTroi MPSIMOU.




Pacuér oTHOImICHMIT

HapaﬂﬂeJILHaﬂ MpOCKIUA, IPUMCHCHUEC AJId MTOCTPOCHUA

33 cedeHui kyba n mapayurenenumena. CBoWcTBa
rapasuiesienuIeia v Mpu3Mbl

34 [TapamnenbHbie mockoctu. [Ipu3Haku napamieabHOCTH
JIByX IJIOCKOCTEH
Teopema o mapauienbHOCTH U €TUHCTBEHHOCTH

35 IJIOCKOCTH, MPOXOAALIEHN Uepe3 TOUKY, He
MIPUHAJIEKALTYI0 JAHHOM IIJIOCKOCTH U CIEACTBUS U3
HeE
CBolicTBa MapauIebHBIX TUIOCKOCTEH: O

36 NapayuIeIbHOCTH MPSAMBIX TIEPECEUCHHS TTPH
[IEPECEUEHUH [IBYX MAapaJIENbHBIX IIIOCKOCTEN TPEThEH
CBoiicTBa napauleNIbHBIX INIOCKOCTEH: 00 0Tpe3Kax

37 napajuieNIbHbIX MPSIMBIX, 3aKITIOUEHHBIX MEXAY
napajuieNIbHBIMU IJIOCKOCTSAMU; O TMIEPECEUECHUH NPIMOU
€ IByM# MapajuiebHBIMU MJIOCKOCTSIMU

38 IoBTopenue: Teopema [Tudaropa Ha mmockocTu

39 [loBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40 CpolicTBa Ky0a ¥ MPsIMOYTOJIBHOTO MapaJuleienuIeia

41 Brrancnenue mH OTpe3KOB B Ky0Oe B MPSIMOYTOJIBHOM
rapajuiesienuIe e

42 IepnenaukynsapHOCTb IpsiMOil 1 TIockocTH. [Tpu3Hak
MEePHEHIUKYJISIPHOCTH MPSIMOM U TIIOCKOCTH

43 [lepnenauKyIspHOCTD NPsAMOI U M10cKocTH. [Ipu3Hak
MEePHEeHIUKYJISIPHOCTH MPSIMOM U TIIOCKOCTH
TeopeMa 0 CylIeCTBOBaHUH U €JUHCTBEHHOCTH IPSMOH,

44 MIPOXOAAIICH Yepe3 TOUKY IMPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K INIOCKOCTH

45 [TnockocTu U nepneHANKYJISIPHBIE UM MPSIMBIE B 10 «b» 16.12 BHyTpUIlIKONIBHBINH MOHUTOPHHT 3a |
MHOTOTpaHHUKAX Tojyronue

46 [InockocTu U NEpNEHANKYJISIPHBIE UM NIPSIMBIE B 10 «A» 19.12 BHyTpHIIKOIbHBIA MOHHTOPHHT 3a 1

MHOTOrpaHHUKaX

ToJjiyroaue




Ilepnennukymsp u HakinoHHas. [Toctpoenue

47 MEPIICHANKYJISAPA U3 TOYKU HA IPSIMYO

43 [lepnennukymsp u HaknoHHas. IToctpoenue
MIEPIICHANKYJIAPA U3 TOYKH HA IPIMYIO

49 Teopema o Tpéx mepreHauKyIsapax (mpsimMas u
oOpaTHas)

50 Teopema o Tpéx mepreHANKYIIApax (MpsiMast 1
obOpaTHast)

51 VYron Mexay CKpelMBaOUUMHUCS IPSIMBbIMU

52 [Monck nepreHANKYIIPHBIX TPAMBIX C TOMOIIBIO
MEPIICHANKYJISIPHBIX TUIOCKOCTEH

53 OpTOroHaIbHOE MTPOSKTHPOBAHKE

54 IMoctpoenue ceueHmii KyOa, MPU3MBIL, TPABUILHON
MUPAMUJIBI C TIOMOIIBIO OPTOTOHATIBHOM MPOCKIIUN

55 [Toctpoenwne ceueHmii Kyda, MPU3MBI, TPABIIEHON
MTHUPaMHU/IBI ¢ TIOMOIIBI0 OPTOTOHAIBHOM MTPOSKIIUHI

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCHUTEIILHO TIOCKOCTH.
[TnockocTH cCUMMETPUIT B MHOTOTPpaHHHKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH MPSIMOM U IIIOCKOCTH
KaK CJIEJICTBHE CHUMMETPHU

53 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér paccrosHuii oT
TOYKH JI0 THIOCKOCTH

59 [IpaBuibHBIC MHOTOTpaHHKUKH. PacuéT paccrosiHuii OT
TOYKH JIO INIOCKOCTH

60 Crioco0bI OIyCTHTh NEPICHIUKYIISPEI: CHMMETPHS,
CJIBUT TOYKH TIO MapajuieIbHON MPSMOH

61 CrBUr 1O HENapaJuIeaIbHOM MPSIMO, U3MEHEHUE
paccTosHui

6 Koumponvnas paboma "Bzaumnoe pacnonosicenue
npAMbIX U naocKocmel 8 npocmpancmee”
[ToBTOpEeHue: yrom MEeXAy NPAMBIMU Ha IUTOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOIHHOM TPEYTONBHUKE,
TeopeMa KOCHHYCOB

64 [ToBTOpEHUE: Yrol MEKAY CKPEIIMBAIOLIIMUCS




MIPSIMBIMH B TIPOCTPAHCTBE

reOMeTpI/I‘-IeCKI/Ie MCTOJbI BBIYMCIICHUA YIJ1a MCKAY

63 MIPSIMBIMHA B MHOTOTPaHHHAKAX

66 JIByrpanHslit yron. CBOMCTBO TMHEHHBIX yIJI0B
JIBYT'PaHHOTO yriia

67 [eprennukynsipabie I0cKOCTH. CBOWCTBA B3aHMHO
MIEPIICHANKYJIAPHBIX TUIOCKOCTEH
[Ipu3Hak nepneHIuKyIsIPHOCTH IIJIOCKOCTEH; TeopeMa o

68 IpsIMOI1 IepecedeHus IByX IIOCKOCTEN
MEePHEeHIUKYISIPHBIX TPEThEN TIOCKOCTH

69 Hp;{vMoyronLHmﬁ napajuiesienune; Ky0; u3MepeHus,
CBOMCTBA MPSMOYTOJILHOTO Mapajlieenunena

70 Teopema 0 AuaroHaIu MPSIMOYTOIHLHOTO
napajjiesienuea v CIeACTBUE U3 Hed

71 CrepeoMeTpuuecKHe U MPUKIAIHbIE 3a/1a4H, CBI3aHHbIE
CO B3aMMHBIM PACMOJI0XKEHUEM MPSAMBIX U TNIOCKOCTH
[ToBTOpEHME: CKPEIIUBAIOIINECS TIPSIMEIE,

72 napajuiesbHbIE TUIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKaX
ITapa mapamienbHbIX TNIOCKOCTEH HA CKPEIIUBAIOLTUXCS

73 MIPSIMBIX, PACCTOSTHAE MEKAY CKPEIINBAIOITMUCS
MIPSIMBIMH B TIPOCTBIX CUTYaIUsAX

74 PaccTosiHIE OT TOUKH 0 MIIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TIIIOCKOCTH

75 Bolunciienue paccTOSIHUM MEXAy CKPELUBaIOMIUMUCS
MIPSIMBIMH € TIOMOIIBIO TTEPIIEHANKYISIPHON TIOCKOCTH
TpéXrpaHHblil yroJ, HEPaBEHCTBA Il TPEXIPAaHHBIX

76 yrnoB. Teopema [Indaropa, TeopeMsl KOCHHYCOB H
CHHYCOB IS TPEXTPaHHOTO yIJia

77 DIEMEHTBI CPEPUICCKON TEOMETPUH: T€OAC3HUCCKHIEC
JIMHUM Ha 3emiie

78 Koumponvnas paboma "Yenvt u paccmosinus”

79 Cucrtemaru3zanys 3HaHul "MHOTOTpaHHUK U €ro

3JIEMEHTEI"




80

IIupamuna. Bunsl nupamun. IlpaBunsHas nupamuia

IIpusma. Ilpsimas u HaknoHHas npu3Msl. [IpaBunbHas

81 1
mpu3Ma
22 [IpsiMoii mapannenenunes, NpsIMOYTOIbHbIH |
napajuiesienuries1, Kyo
83 Brimmykisie MEHOTOTpaHHUKH. Teopema Diinepa 1
84 Beimyknsie MEHOrorpanHuku. Teopema Ditnepa. |
[TpaBuibHBIE U [TOTyNPaBUIbHBIE MHOTOIPAaHHUKHI
85 Koumponvnasa paboma "Mnozoepannuxu” 1
86 ITonsaTue BekTOpa HA MIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuio napaienenunena 1
90 YMHOXkKEHUE BEKTOpa Ha YUCIIO 1
91 Paznoxenne BCKTf)pEl 1o 6a3ucy TpEX BEKTOPOB, HE |
JIeKALIUX B OJHOM IIIOCKOCTH
92 CkanspHOE ITPOU3BEICHNE 1
93 Brruucnenue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [IpocTetimme 3aga4u ¢ BEKTOpaMH 1
95 IIpocTeiimue 3aaa4u ¢ BEKTOpaMu 1
96 [IpocTetimme 3aga4u ¢ BEKTOpaMH 1
97 IIpocTeiimue 3a1a4u ¢ BEKTOpaMu 1
98 O06001IeHNE U CHCTEMATHA3ALMS 3HAHWIA 1
99 O06o001eHne ¥ cCUCTEMaTH3aLMsI 3HAHUH 1
100 HroroBas KOHTpoNbHas paboTa 1
101 Hrorosast koHTpoJbHAs paboTa 1
102 O060061IEHNE U CUCTEMATHA3ALMS 3HAHWI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJTACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue Tembl "KooparHaThl BEKTOpa Ha |
TJTIOCKOCTH M B ITPOCTpaHCTBE"
5 [ToBTopenue Temsl "CkansipHOE TPOU3BEACHUE )
BEKTOPOB"
3 [ToBTOpeHue TeMbl "BbhruuciaeHnue yria Mexmy |
BEKTOpPaMHU B IPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOM, |
MPOXOISIIECH Yepe3 ABE TOUKH"
5 VYpaBHEHUE IIOCKOCTH, HOPMaJilb, YypaBHEHHE )
MIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMailb, YPaBHEHHE |
IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE |
[IpOrpaMMHUpPOBaHUE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria Mex1y )
MPSIMBIMU B MHOTOTPaHHUKAX
1 AHanmUTUYECKHE METObI pacuy€Ta yriia Mexay )
IIJIOCKOCTSIMU B MHOT'OTPaHHUKAX
12 ®opMyna paccTOsIHUSA OT TOYKH JI0 TNIOCKOCTH |
B KOOpAMHATaX




HaxoxneHne paccTossHui OT TOYKHU 10

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUKHU 710
MIJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KontponbHas pabota "AHamuTH4yecKas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17 CeueHMsi MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJTIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U MJIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapannensHble NPSIMbIE U MJIOCKOCTH: PACUET
OTHOLIEHUN

)1 [TapanienbHble MpsIMbIE U TUIOCKOCTH: YTJIBI
MEXy CKPELIUBAIOIIUMUCS TPSIMBIMU
[leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:

” CTaH/IaPTHBIE MAPHI IEPIICHIUKYIISPHBIX
IJIOCKOCTEHN U MPSMBIX, CAMMETPUH
MHOTOTPaHHUKOB

2 [leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
Teopema O TpeX MeprneHIuKyIspax

24 [lepnieHiuKyIsIpHBIE MPSAMBIE U TUIOCKOCTH:
BBIUMCIICHUS IJTMH B MHOTOIPaHHUKAaX
[ToBTOpEHME: MIIOMIAI MHOTOYTOJIbHUKOB,

25 dbopMyITBI 1S TUTOMIACH, COOOpaKEHUS

nmoxoous




HOBTOpeHI/IeI rmjiomaain MHOT'OYTrOJIbHUKOB,

26 dbopMyITBI 1S TUTOMIAEH, COOOpaKEHUS
nmoxoous
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,

27 (bopMmyIIBl 1718 TII0MIa e, COOOpaskeHus
nmoaoous
[Imomaau ceyeHnii MHOTOrpaHHUKOB:

28 IIJIOIIAU ITIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS
[Imomaau ceyeHnii MHOTOrpaHHUKOB:

29 IJTIOIIaAN TOBEPXHOCTEMN, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOI00Us

30 Kontponbras padota "[loBTopenue:
MHOTOTPAaHHUKH, CEYEHUS MHOTOIPaHHUKOB"

31 O06BéM Tena. O0BeM MPSIMOYTOIBLHOTO
napajuiesienuneaa

1 3amaun 00 yaBOCHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIH yTia

13 CrepeoMeTpHUUECKUE 3a]]a4l, CBSI3AHHBIE C
00BEMOM MPSIMOYTOJIHLHOTO MTapajuieenune1a
[TpuknanHble 3a1a4u, CBSI3aHHBIC C

34 BbIUUCIIEHUEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiesenuneaa

35 O0BEM IPSIMON TPU3MBI

16 CrepeoMeTpHUueCKUE 3a]]aul, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI

37 [TpuknanHbie 3a1a4m, CBSI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

13 Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

onpenenéHHoro uaTerpaia. O0béM




HAaKJIOHHOH IPU3MBbI

Brrunciaenne 00bEMOB TEN € TOMOILBIO

39 onpeaenéHHoro uurerpana. O0bEM MUpamMuIbI

40 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

41 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLIUM yTIIOM

4 CrepeomeTpryuecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpryuecKue 3a1a4u, CBI3aHHbBIE C
00BEMaMH TUPAMHUIBI

44 [Mpuknanueie 3axaun mo Teme "OO0bEMBI TN,
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BEMEBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Ipumenenne 00bEMOB. Briuncnenue
paccTosIHUSA 10 IITOCKOCTH

47 KonrtponsHas padora "O0béM
MHOrOrpaHHuka"

43 Hunuaapudeckasi MOBEPXHOCTb, 00pa3yIoLIye
HUAJIUHIPUYECKON TOBEPXHOCTH

49 Humuaap. [psiMoit KpyroBoil UIUHIP.
[1nomane MOBEPXHOCTH HUIUHAPA

50 Konnueckas moBepxHOCTh, 00pasyromue
KOHHYecKoM nmoBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO, MapajuieTIbHOM
IIJIOCKOCTH OCHOBAHMS

5 Yceuénnslil konyc. M300paxeHnne KOHyCOB U

YCEUEHHBIX KOHYCOB




[Tnomans 60KOBOI MOBEPXHOCTH U TOJTHOM

53 MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHON
MMOBEPXHOCTH KOHYyCa
CrepeoMeTpuuecKue 3aauu Ha

55 J0Ka3aTeJIbCTBO U BBIYMCIIEHUE, IOCTPOCHUEM
CEYEHU WIMHIpPA, KOHyCca
CrepeoMeTpuuecKue 3aauu Ha

56 J0Ka3aTeJIbCTBO U BBIYMCIIEHUE, IOCTPOCHUEM
CEYEHU WIMHIpPA, KOHyCa

57 [TpuknanHble 3a1a4u, CBSI3aHHBIC C
IAHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map
[Tepeceuenue cepsl u mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps miockoctso. Bua n
n300pakeHue mapa
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps! miockoctso. Bua n
n300pakeHue mapa

6 VYpasuenue chepsl. [Lnomans chepst u e
yacTei

63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKue 3aauu Ha

64 JI0Ka3aTeNIbCTBO U BHIYMCIIEHUE, CBSI3aHHBIE CO
cdepoit u mapom, MOCTPOSHUEM HX CEUCHUI
MIJIOCKOCTBIO

65 CrepeoMeTpuuecKue 3aauu Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUEC, CBA3aHHBIC CO




cdepoit u mapom, MOCTPOSHUEM HX CEUCHUI
IUIOCKOCTBIO

[TpuknaaHble 3a1a4u, CBI3aHHbIE CO chepoil u

66
apom
[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIYMCIICHHS B OKPYKHOCTH, CTAHAAPTHBIE
nmoxoous

68 Pa3znuunble KOMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpauieHus"

70 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaiieHus"

71 KonrtponbHast padora "Tena 1 moBEpXHOCTH
BpaiieHus"

7 O6béM mumuHIpa. Teopema 006 00bEMe
MPSIMOTO LUJTUHAPA

7 Boruncnenue 060bEMOB TeN ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O0bEM KoHyca

74 [Tnomanu 60KOBOM U MOTHON MTOBEPXHOCTH
KOHycCa

75 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIIIMHPA, KOHYCa

76 [Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJIOI[aAu TOBEpXHOCTEN Ten"
O0BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [lnomans cdepsl.

77 CrepeoMeTpriecKHe 3a/1a4u, CBSI3aHHBIE C

BBIUHCIICHHEM 00bEMOB I1apa, IIapOBOTO
CerMeHTa U IIapOBOT0 CEKTOpa




78

[Mpuknanueie 3axaun mo Teme "OO0bEMBI TN,
CBsI3aHHBIE C 00BEMOM I1apa M TUIOIIAAbI0
chepnl. COOTHOIICHHS MEXTY TUTOMIAIIMU
MMOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX TEI

79

[TomoOHBbIe Tena B mpocTpaHcTBe. M3mMeHeHne
o0béMa npu nogoouu. CtepeoMeTprudeckue
3aJjauu, CBA3aHHbIE C BBIYMCICHHEM 00BEMOB
TeJI U IUIONIAJEH MOBEPXHOCTEN

80

KonTponbnas padota "[1nomaau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

81

JIBroxenus npoctpancTBa. OTOOpakeHHUSI.
JIBvokeHus u paBeHCTBO (uryp. O0mue
CBOKCTBA JBUKECHUI

82

Buabl niBukeHuil: napamiebHbIN IEPEHOC,
LEHTpaIbHAsi CHMMETPHS, 3epKaJIbHAS
CUMMETPHSI, TOBOPOT BOKPYT MPSMOit

&3

[TpeobpazoBanus nmomoowus. [Ipsmas u chepa
Ditnepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npocTtpaHcTae"

86

Oo6o6m1aromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cucrtemaTtusanus 3Hanuil: "[lapamiensHoOCTh
MPSAMBIX U IJTIOCKOCTEHN B IpOCTpaHCTBE"

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucTemaTusanus 3HaHuil: "BekTopsl B
npocTtpaHcTae"




88

Oo6o6u1aromiee nosropenue 11 nmousTuit u
MeTOJ1I0B Kypca reometpun 10—11 kmaccos,
cucTeMaTusanus 3HaHuil: "BekTopsl B
npocTtpaHcTae"

89

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeToJ10B Kypca reometpun 10-11 kxnaccos,
cucreMarusanus 3Haguil: "O0seM
MHOTOrpaHHUKa"

90

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMaruszanus 3HaHui: "O0bem
MHOTOrpaHHUKa"

91

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucreMarusanus 3Hanui: "[Inomann
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX Ten"

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3Hanui: "[Inomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HAaHUHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH
1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTH

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH
U €€ poJib B Pa3BUTHU COBPEMEHHBIX
MH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3BuUTHs CTEPEOMETPUH KAaK HAYKH
98 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHM

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU
99 U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH
100 U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH
101 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHM

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH
102 U €€ poJib B Pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

MHPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
v' Maremaruka. I'eomerpusa: 10-11 — e Kimaccel:  yrIyOJIEHHBIH — YPOBEHb:
yueOnuk/JI. C. Aranacan, B. @. byry3zos, C. b. Kamommes - M.:

[Ipoceemenue, 2023

METOANYECKHUE MATEPHUAJIbI 1J151 YUUTEJIA
v' Maremaruka. ['eomerpust: 10-11 — e knaccel: yriryOiaeHHsiil ypoBeb: yueouuk/J1. C.

AranacsH, B. @. byty3os, C. b. Kagomues — M.: [Ipocsemenue, 2023

v KoHTtponbHO-u3MepuTenbHble Martepuanbl. [eomerpus. 10-11 kmacc/Coct. A.H.

Pypykun. — 2-e u3z., nepepad. — M.: BAKO, 2020

v’ Jlunaktudeckue Marepuaisl mo reomerpun st 10-11 xmacca/ 3u B. I'.. — 2-e w3, —

M.: IlpocBemienue. 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

P

)]

9.

http://school-collection.edu.ru

bu6mmoteka IIOK https:/m.edsoo.ru

DneKTUBHBIE Kypchl 1o MaTematuke http://metodist.lbz.ru/iumk/mathematics/ec.php
HHuTerpupoBaHHbIC MTPOCKTHI o MaTeMaTHKe "
uHopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php

Bcepoccutiickas onmuMraia mKoJIHUKOB 110 MaTeMaTuke http://old.math.rosolymp.ru
KOHHGKHI/IH HWHTCPAKTUBHBIX MYJIbTUMCANA-KOMIIOHCHTOB JJI paGOTBI Ha
WHTEpPaKTUBHOW focke «Matematuka: crepeomerpusi, 10-11 xmaccer as Windowsy
http://physicon.ru/courses/catalog/30/36/320/2637/

MeToaudeckue Marepuaibl Kadeapsl TCOPUH W METOIUKHA OOyUYCHHUS MaTeMaTHKH
MIIT'Y http://www.mpgu.edu/abitur/mat.htm

Meroanueckue MaTepHabl Kagenpol NPUKIATHOM MaTeMaTUKU
dakynpTera  MHGOPMAIMOHHBIX  TEXHOJOTUH  MOCKOBCKOTO  TOpPOJICKOTO
MICUXOJIOTO-TIEIarOTHIECKOTO YHUBEpPCUTETA (MITIITY)

http://www.mgppu.ru/education/high/fit/index.php
Caiit peneparbHOTO HHCTUTYTA MEIArOTUYECKUX U3MEPEHUN PIEHY «dUMU»

10. Er3-2025: 3anaHuA, OTBETbI, peLleHuns
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