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N3 6a30BBIX KypCOB Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, TaK Kak 00ecreuynBaeT
BO3MOXXHOCTb H3Y4YCHMs IMCLMILUIMH €CTCCTBCHHO-HAYYHOM HANPABICHHOCTH M IPEIMETOB
TYMaHUTApHOTO HHWKIAa. [1OCKONBKY Jormdyeckoe MbIIIeHHe, (GopMupyemMoe Npu H3yYeHHU
00yYaroIUMUCs TOHATUHHBIX OCHOB I'€OMETPHH, MPH JOKA3aTeIbCTBE TEOPEM U IOCTPOCHUU
LENIOYKH JIOTUYECKUX YTBEPKIACHUN IIPHU PEILICHUU T€OMETPUUYECKUX 3a/1a4, YMEHUE BBIIBUTATh U
OIIpOBEpPraTh TMIIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS NPU PELICHUM 3a1ad €CTECTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/ad.

Ilenp ocBoeHMs mporpaMMbl yueOHOro kypca «l'eoMeTpusi» Ha yriayOJI€HHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CHOCOOHOCTEH OOYYalomMXCs IMPH HM3YyYCHHH TE€OMETPUH, Kak
COCTaBIISIFOLICH MpeaMeTHOH obnmactu «Marematuka u uH(pOpMaTHKa» uepe3 obOecreueHue
BO3MOKHOCTH HPUOOPETEHUs] U HCHOJIb30BaHUs Oojiee IITyOOKMX I€OMETPUYECKUX 3HAHUHM U
NeUcTBUH, crieln(UYHBIX I'€OMETPUH, U HEOOXOOUMBIX AJIS YCIEHIHOTO NPO(ecCHOHAIbHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIB30BAaHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMH 33/1a4aMi Kypca TE€OMETPHU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCHIIMBAIOUIMMHU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

pacllMpeHue NPEACTaBICHHUSs O TEOMETPUM KaK 4YacTU MHMPOBOM KYyJIbTYpbl U
(dbopMHEpOBaHKE OCO3HAHHUS B3aUMOCBS3H I€OMETPHH C OKPYKAIOIIAM MHPOM;

¢dbopMHpOBaHHE MPEJCTABICHHUS O NPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIMX
MaTEeMaTHYeCKUX MOJENAX, IIO3BOJISIONIMX ONMCBHIBATh M M3y4yaThb pas3HbIe  SBIICHUS
OKpY’KaIOIlIEro MUpa, 3HAHUE MOHATUIHOrO amnmapara 1o pasjeny «CrepeoMerpus» yuyeOHOro
Kypca F€OMETpPHH;

(dbopMHUpOBaHHE YMEHUS BJIQJIETh OCHOBHBIMH MOHITUAMHU O IPOCTPAHCTBEHHBIX (pUTypax
M UX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (GopMyn M yMeHHE MX NPUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

¢dbopMHpOBaHHE YMEHHs paclo3HaBaTh Ha dYepTekaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPaHHHUKH U TeJla BPalleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(1)0pMI/IpOBaHI/I€ IIOHUMAaHUusA BO3MOXHOCTH AKCHMOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTHYeCKUX Teopui, (GOpPMUPOBAHHE MOHMMAHUS POJIM AKCUOMATHKU NpPHU IMPOBEAECHUU
pacCyXACHU;

¢dbopMHUpOBaHHE YMEHHS BIAJETh METOAAMHU JO0Ka3aTeNbCTB U aJTOPUTMOB pPELICHMS,
YMEHUs HX [PUMEHATh, IPOBOAMTH JIOKA3aTEIbHBIE PACCYXKICHHS B XOJE PEIICHUS
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PaKTUYECKUM cojepkaHueMm, (OpMUPOBAaHUE
NPEJCTaBICHUS O HEOOXOJUMOCTH JIOKA3aTEeNbCTB MpPHU OOOCHOBAHUM MaTEMaTHUECKUX
YTBEPKJIECHUN U POJIM aKCUOMATHUKU B IIPOBEACHUM JIE€IYKTUBHBIX PACCYXKACHUN;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEIJIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyJaromuxcs, IO3HABAaTEIIbHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHS], HHTEpECa K N3yYEHUIO T€OMETPHH;

¢bopMupoBaHue (QYHKIMOHATBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOM Te€OMETpUU: YMEHUs
pacrno3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUsIX U MPHU U3YYEHUU JAPYIHX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaIbHBbIX CHUTYallUH, WCCIECIOBaHUs
ITOCTPOEHHBIX MOJENEN, HHTEPIIPETALMHU TTOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEpP)KATEIbHBIMU JIMHUSIMU  y4eOHOoro Kypca «l'eomerpusi» B 10-11
kiaccax sBisitoTcs: «lIpsMble M TIJIOCKOCTH B MpOCTpaHCTBe», «MHororpanHukmn», «Tema
BpallleHus», «BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BIXKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo @I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHIMUN,
pEJIeBaHTHBIMY T€OMETpHH Ha yriyOnéHHoM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJepXKATeNIbHBIM JIMHUSM YydeOHOro Kypca, a (OpMHUPOBAHHUE JIOTUYECKUX YMEHHI
pacmpezensercss HE TOJbKO [0 COAEPXKATEIbHBIM JIMHUSAM, HO W MO TrojJaM OO0y4YeHUSs.
Conepxxannie  00pa3oBaHUS, COOTBETCTBYIOIIEE TPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
denepanbHOi pabodel MporpamMMbl, pacipeAeaEHHBIM 0 ToJaM 00y4eHus, CTPYKTYpUPOBAHO
TakuM oOpa3oM, uYTOObI KO BCEM OCHOBHBIM, MPHUHIMIIMAIBHBIM BOIpPOCAM OO0yYaronuecs
oOpalanich HEOJHOKpAaTHO. OJTO TMO3BOJSET OPraHMW30BaTh OBJAJIEHUE TI'E€OMETPUUECKUMU
MOHATUSIMH M HaBBIKAMHU TIOCJIEJOBATEIbHO W TOCTYHATEIbHO, C COONIOJICHHEM MpPUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHHMA BKJIIOYAaTh B OOIIYI0 CHCTEMY T€OMETPHUYECKUX
MIpe/ICTaBICHUM O0yUaIoIUXCsl, paclIupss U yriuyounss e€, oOpa3ys MpOYHble MHOXKECTBEHHBIE
CBSI3U.

[lepexo K U3yYEHHUIO TEOMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3maTh yciuoBusA s guddepeHnranuu  oOydeHHs, MOCTPOCHHS WHIWBUAYAIbHBIX
o0pa3oBaTeNbHBIX MpOrpamMmM, O0OecleduTh yrayOn€HHOE H3ydyeHHE TIeOMETPUH  Kak
cocTaBJsonleil yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHHUIO U3YyYCHHS MATEMAaTHKH C Y4E€TOM BBIOOpa
Oymymieit mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXAYy 00muM U MpodeccrnoHATbHBIM
o0Opa3oBaHHEM.

Ha wusyuenmne yuebHoro xypca «l'eomerpus» Ha yrayOn€HHOM ypoBHE OTBojauTcs 136
qacoB: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 waca (3 gaca B Heelno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE NOHATHUSA cTepeoMeTpuu. Touka, psimas, III0OCKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCHOMAaTUYECKOM ITIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacrnosnokeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIUECS, NapallebHbIe U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaomuxcs npsamsix. [lapamiensHoCTs NpsAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MAapaUICIIbHBIC MPSMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
NpSAIMBIX, [ApaJUICIBbHOCTh HIPSIMOM M IUIOCKOCTH. llapamnensHoe M LEHTpalbHOE
IIPOEKTUPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBONCTBA MAPAUIEIBHOTO POEKTUPOBAHMSL.
N300pakenue ¢puryp B napauienbHON NPOSKIUH. YTIIbI C COHANPABIEHHBIMU CTOPOHAMM, YIOJl
MEXIy NPSIMBIMM B IPOCTpPAHCTBE. [lapajuieIbHOCTh IIOCKOCTEM: INMapajuleIbHbIE IIJIOCKOCTH,
CBOMCTBA MapaJUIeNbHBIX TUIocKocTer. [IpocTeiimme mpocTpaHCTBEHHbBIE (PUTYPBI HA TIOCKOCTH:
TETpadp, NapajuIeIEIUIe], IOCTPOCHNUE CEUEHU.

[lepneHIUKYNApPHOCTh NPSIMOM M IUIOCKOCTH: MEPHEHIUKYJSAPHBIE IpPsSMbIE B
IIPOCTPAHCTBE, IpPSAMBIE MapaJUICJIbHBIE W NEPIEHAMKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMOM M INIOCKOCTH, TeOpeMa O NPsIMOM IEepIEHIUKYISIPHOU
miockoctd. OpTOroHanpbHOE NpoeKTHpoBaHMe. [lepneHauKyIsAp U HAaKIIOHHBIE: PACCTOSIHUE OT
TOUYKHU /10 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 MJIOCKOCTH, MPOEKLUs PUIypbl HA IUIOCKOCTb.
[lepneHuKyIAPHOCTD IIIOCKOCTEN: MPU3HAK NEPIICHAUKYIIPHOCTH JBYX IIOCKOCTEN. Teopema
0 TpEX MEPIEHAUKYIAPaXx.

VYIubl B IPOCTPAHCTBE: YIOJl MEXKAY IIPSAMOM U INIOCKOCTBIO, ABYTPAHHBIN YIroJl, TMHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBOWCTBa IUIOCKHX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO yIJIA.

MHororpaHHUKHU

Bunbl MHOrorpaHHMKOB, pa3BEPTKa MHOTorpaHHuka. lIpusma: n-yrosbHas mnpusma,
npsMasi M HakKJIOHHAs MpU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunern,
MPSIMOYTOJIBHBIA MapajulesIeNUIe; M ero cBoicTBa. Kparwaiimme mnyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. [lpoctpanctBennas Teopema Iludaropa. IMupammnma: n-
yrojbHasi HUpaMuia, MpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep u GOKOBBIX IpaHeil
[IpaBUIILHON NHUpaMuibl. IIpaBuibHBIE MHOTOIpDaHHMKHU: IPAaBWJIbHAs IpU3Ma U IIPaBUIIbHAS
nyMpamu/ia, NpaBuibHas TPeyrojbHas MUpamuaa U NpaBUiIbHBIA TeTpadip, Kyo. [IpencraBnenue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3JIP, TOAEKASAP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 0oxoBoi
IIOBEPXHOCTH W IIOJHOW IOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIAJb OCHOBAHWM, Teopema o
OOKOBOW TOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaar OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUIILHON ITUPAMUJIBI, TEOPEMA O IUIOIIAAHA YCEYEHHOU IMPAMHU/IBI.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CumMeTpust B TpaBUIbHOM MHOIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS TPABUIIBHON TUPAMUJIBI.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIIPABIEHHBIE M IIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBEHCTBO



BEKTOpOB. [IefiCTBUS C BEKTOpaMH: CIIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uMcio. CBoicTBa cliokeHHs BeKTopoB. (BoiicTBa
YMHOKEHUSI BeKTopa Ha yucio. [lonarue kommaaHapHble BeKTOphl. [Ipu3Hak KoMILIaHAPHOCTH
Tpéx BekTopoB. I[IpaBwio mapamenenunena. Teopema O pa3joKEHUH BEKTOpA MO TPEM
HEKOMIUIaHApHBIM ~ BekTOpaM. lIpsiMmoyrosibHasi cucreMa KOOpJAMHAT B  IPOCTPAHCTBE.
Koopmunatsl BekTopa. CBs3p MeXAy KOOpAMHATAMHU BEKTOpa W KOOPIMHATAMU TOYEK. YTOI
Mexay BekTopamu. CKansipHOE IPOU3BEICHUE BEKTOPOB.

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kiaHcKoe BOCIUTAHKE:

cOPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMH  O0ydYamIlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUICKOrO OOIIECTBAa, MPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYp TpakIaHCKOTO 0OIecTBa
(BBIOOpHBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBHH C MX (YHKIHUSAMHU M Ha3HAUCHUEM;

2) NAaTPHOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKJAHCKON MIACHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JTOCTHXKEHUSM POCCHMCKHX
MaTEMaTHKOB M POCCHUUCKON MaTeMaTUYeCKOW MIKOJIbI, HUCIIOJIb30BAHUE ATHX JOCTIXKCHUN B
IPYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHHWE  JIYXOBHBIX  IIEHHOCTEM  pPOCCHUHCKOrO  Hapoja, cHOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEJICHHS, CBSI3aHHOTO C MPAKTHYECKHUM MPUMEHEHHEM
JOCTH)KEHUM HAyKM W JIEATENIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIaJa B IMOCTPOEHHE
YCTOMYMBOTO OYIYIIETo;

4) 3cTeTHYeCKOe BOCITUTAHUE:

JCTETUYECKOE  OTHONIEHHWE K  MHpY, BKJIIOYas  O3CTETUKY  MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUICHUH, pacCyKIEHHWH, BOCHPUUMYHUBOCTH K
MaTeMaTHYECKUM aclleKTaM pa3IMYHBIX BHJIOB HCKYCCTBA;

5) pu3nyeckoe BocnuTaHue:

c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUs B MHTEpecax 3/[0pOBOT0
n Oe3zomacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310POBOE
UTaHne, cOAaHCUPOBAHHBIN PEXXUM 3aHATUH U OTABIXA, PETyJsipHas GU3NYecKas aKTUBHOCTB),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CIOPTHUBHO-03/I0POBUTEIBHOM AESATEILHOCTBIO;

6) Tpy1oBO€ BocIMTAHHE:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOJIO0Ms, HHTEPEC K pa3IMyHBbIM cdepam
poheCCHOHATTLHON NIEITEFHOCTH, CBSI3aHHBIM C MaTEMAaTHKON W €€ MPHIIOKCHUSIMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccnrt W peamu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYecKOMy OOpa3oBaHHIO H
caM0o00pa30BaHUIO Ha MPOTSHKEHUH BCEH KHU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEIICHUH
MPAKTUYECKHX 33/1a4 MaTeMaTH4YeCKOI HallpaBJIeHHOCTH;

7) IKOJIOTHYECKOE BOCTTUTAHME:

C(OPMHPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYPHI, IOHMMAaHUE BIUSHUA COLMAIBHO-
HSKOHOMHYECKMX TMPOLIECCOB Ha COCTOSIHME TNPHUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHHE
rI00ambHOrO  XapakTepa  AKOJIOTMYeCKUX  MpoOjeM, OpHeHTaluss Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUIS pelieHus 3a/ad B 00JACTH OKpY:Kalollled cpeibl, IUIaHUPOBaHHE
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX IOCIIEACTBUH ISl OKPY>KAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS



C()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAYKH U OOLIECTBEHHOW NMPAaKTHKH, TOHUMaHUE MAaTeMaTHUYeCKOW HayKH Kak cepbl

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBrble JJornueckue aeiicTBu:

BBIBJITE MW XApPaKTCPHU30BATH CYHICCTBCHHBIC INPHU3HAKU MATCMATUYCCKUX OGLGKTOB,
MOHATUH, OTHOWICHWA MEXIy MOHATHAMH, (QOPMYIHUPOBATh ONpPEACICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIaccu(UKAUKU, OCHOBAaHMUS IJsi 0000uIeHus u
CPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH W MPEoOpa3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE WU
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6IlII/I€, YCJIOBHBIC;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeUUs B (akTax,
JaHHBIX, HAOMIOACHUSX W  YTBEPXKICHHSIX, IMpeajaratb KpPUTEPHUH IS BBIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

ACJIaTb BBIBOJbI C HCIIOJIb30OBAHHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUECHUI, YMO3aKJIFOUEHU 110 aHAJIOTUU;

MIPOBOAUTH CAMOCTOSTEIBHO J0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (IIpsIMbIE U
OT NPOTUBHOIO), BBICTpaUBaThb AaApPryMEHTALUIO, IPUBOJAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMpaTh cHoco® pemieHus YydeOHOM 3amauu (CpaBHHBAaTh HECKOJBKO BapHUaHTOB
peuicHus, BI)I6I/IpaTI) Han60nee HO[[XO[[;IHII/If/'I C yT-IéTOM CaMOCTOATCJIIBHO BBIACIICHHBIX
KpUTEPHEB).

ba3zoBble ucciaenoBarebCKue 1eCTBUA:

HCIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HaHUs, (DOPMYIHpPOBAThH
BONPOCHL, (DUKCHPYIOIIHUE MPOTUBOpEeUYHe, MpolieMy, ycTaHABIMBaTh HCKOMOE U JIaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;

IIPpOBOAUTH CaAMOCTOATCIIBHO CHJIaHHpOBaHHI)IfI OKCIICPUMCHT, HUCCIICIOBAHUEC 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIEHHS, IMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MeXTy 00bEKTaMU, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOATENBHO (HOPMYJIUPOBATH 00OOIICHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOII0/IeHNsI, UCCIIeIOBAaHUs, OIIEHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YylIbTaTOB, BBIBOJAOB U
000011IeHMI;

IMIPOTHO3UPOBATH BO3MOXKHOC PA3BUTHEC IMPOLECCA, a TAKKE BbBIABUTaTh MPEAIIOIOXKECHNA O
€ro pa3BUTHH B HOBBIX yCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISABJISATH I(e(l)I/IHI/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HeO6XOJII/IMI)IX AJI OTBETA HAa BOIIPOC U JJIA
pelieHus 3a1a4u;

BBIOMpaTh MHGOpPMALMIO U3 HCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJM3HPOBATh,
CUCTeMaTH3UpPOBaTh W HHTEPHPETUPOBATh HMH(POPMAIMIO pPAa3IHYHBIX BHAOB u  GopM
MIPEICTaBIICHMUS;



CTPYKTYypUpOBaTh  UHGpOpMAIUIO, TMpEeACTaBlIsAT, €€ B  pa3iuuHbX  ¢opmMmax,
WLTIOCTPUPOBATH IpaUuecKu;

OLICHUBATh HAJAE&KHOCTH HMHGPOPMAIMM IO CAMOCTOSITENIbHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUs

Oo0menmue:

BOCIIpUHUMATL U d)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUM C YCJIOBUSMHU U LECIAMU
OGH.ICHI/IH, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IMMCBbMCHHBIX
TEKCTax, JaBaThb MOSCHEHUS MO XOAYy peUIeHHs 3aJayd, KOMMEHTUPOBATh IOJyYEHHBIN
pe3ynbTar;

B X0JIe OOCYXKICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl, TMPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBATb HJCH, HALCJICHHBIC Ha IMOUCK PCHICHUA, COIMMOCTABJIATL CBOU
CYXACHHSI C CY)KICHUSIMHU IPYTUX YYaCTHUKOB JIUANOra, OOHapyKUBAaTh Pa3IMYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMYIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NpCACTABIATEL PE3YJbTAThl PCIICHHUA 3aJadd, SKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3aqad NpPE3CHTAlMd |
0COOCHHOCTEH ayAUTOPUH.

PerynasiTuBHbIe yHUBEpPCcAJIbHbIE YUueOHbIEe AelCTBUS

Camoopranm3anusi:

COCTaBJIATh IUIaH, AITOPUTM pELICHHUS 3a7aud, BBIOMpATh CIOCOO pElIeHUS C Yy4ETOM
HUMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(DOpMALINUL.

CaMOKOHTPOJIb, SMOIIUOHATbHBI HHTEJVIEKT:

BJIa/IETh HAaBbIKAMU MO3HABATENbHON pedieKCHM KaK OCO3HAHUS COBEpIIaeMbIX NEHCTBUI
U MBICIUTEIbHBIX MPOLECCOB, MX pe3yJlbTaTOB, BJIaJETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISl TPOLIecca U PE3yNIbTaTa pEelIeHUs MAaTEMaTUYECKOW 3a/1a4u;

NpEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IMpPH PEIICHUH 3aJa4l, BHOCHUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa MEIH ¢ yCIOBHUSIM, OOBICHATH MPUYUHBI
JOCTHKEHHSI WM HEJAOCTH)KEHUS pPE3yNbTaTOB JIE€ATEIbHOCTH, HAXOAWTh OIIHMOKY, [aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbLHOCTD:

MOHUMATh M UCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI MpHU
pelieHnrd y4eOHBIX 3aJay, NPUHUMATh IIellb COBMECTHON JEATEIbHOCTH, TIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpeAeisaTh BHIBI pabOT, ITOTOBApUBATHCS, OOCYXIATh
MIPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (GopMax paboThl (00CyXkIeHUs, OOMEH MHEHUN, «MO3TOBBIC
MTYpPMBI» W HWHBIC), BBIIIOIHATH CBOIO YacTh PabOThl U KOOPJWHUPOBATH CBOW JEHCTBHS C
IPYTMMU YI€HaMH KOMAaHIbl, OLIEHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTepUsiM, cHOPMYIMPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIbTATbBI

K konity 10 kiacca oOyJaromuiicss HAyIUTCS:

CBOOO/IHO OIIEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUHN IIPU PELLICHUU 3a7a4 U
IIPOBE/IEHUU MAaTEMaTUYECKUX PacCyKJIECHHI;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM U CIHEACTBMSI W3 HHUX I[pU  PELICHUU
reOMETPUUYECKUX 3a]a4;

KJ1acCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MOHITUSIMHM, CBSI3aHHBIMM C yIJIaMHM B IIPOCTPAHCTBE: MEKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXK1Y NMPSIMOM U MJIOCKOCTHIO;

CBOOO/IHO OIIEPUPOBATh MOHATUSMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOOJIHO pacro3HaBaThb OCHOBHbBIE BHJIbI MHOTOIPAaHHUKOB (IIpU3Ma, MHUpaMHa,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

KJ1accu(UIUpOBaTh MHOIOI'PaHHUKH, BBIOMpAsi OCHOBAHUS JUIsl KlacCU(UKALIUHY;
CBOOOJHO ONEpPUPOBATh MOHATUSAMH, CBA3aHHBIMH C CEYEHHEM MHOTOIPaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH apajljIeNIbHOE, IEHTPAJIbHOE U OPTOrOHAJIbHOE MTPOEKTUpOBaHKUE (QUTYp Ha
TUIOCKOCTD, BHIIOJHSTH N300paKeHHst (PUTYp Ha IIIOCKOCTH;

CTPOUThH CEYEHUS MHOI'OIPAaHHMKOB Pa3jIMYHBIMU METO/aMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKME YEpPTEeKU M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (GUIYp: BUJ CBEpXY, COOKY,
CHM3Y;

BBIUUCIATh IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMuiaa),
reOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMYyT;

CcBOOO/ZIHO ONEpUPOBATh IMOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh H
IJI0CKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDBI;

cBOOO/IHO ONEpUPOBaTh MOHITUSIMH, COOTBETCTBYIOLIMMH BEKTOpPaM U KOOPJAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUSA HAJl BEKTOPAMU;

pemare 3a7a4d Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKMX OTHOLIEHWM M HaxOKICHHE
F€OMETPUYECKUX  BEJIWYUH, TPUMEHSS HW3BECTHbIE METOAbl IPU  PEIICHUU
MaTeMaTHYeCKUX 3aj[ad MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTh NMPOCTENIIINE MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI PU PELIEHUN CTEPEOMETPUUECKUX 3aay;

U3BJIEKATD, peoOpa3oBbIBAThH U UHTEpIpeTHPOBaTh uH(bOpMaIUIO 0
MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax, IMPeICTaBICHHYI0 Ha uepTexax u
PHUCYHKaX;

IIPUMEHSTh IIOJyYEHHBIE 3HAHUS HAa INPAKTHKE: CpaBHUBaTh W aHAIU3UPOBATH
peaJIbHbIE CUTYyallMM, IPUMEHATHh W3YYEHHBIE MOHATUS B MPOILECCE MOMCKA PEIICHUS
MaTeMaTHuecku cOpMYyJIMPOBAHHON NMPOOIEMbl, MOAECTUPOBATh PEaJbHbIE CUTYaI[UU
Ha f3BIKE TE€OMETpPUH, HCCIENOBAaTh IOCTPOEHHBIE MOJEINU C HCIOIb30BaHUEM
IEeOMETPHUECKUX TOHATHH M TeopeM, ammapara anreOpbl, peliarh MpaKTHYeCKHe
3aJ1a4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKUX BEJINYUH;



® UMETh NPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS T'€OMETPHHM KaK COCTaBHOU
yacTu (pyHJAaMeHTa Pa3BUTHS TEXHOJIOTUH.
® JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKIACHMUS,



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Kourposbublie | IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
1 BBenenwne B crepeoMeTpuio 23 1 2 http://fcior.edu.ru/
B
5 3aMMHOE PACIIOJIO’KEHHE MPSIMBIX B 6 1 0 htto://fcior.edu.ru/
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U INIOCKOCTEH B 3 0 1 htto://fcior.edu.ru/
IIPOCTPAHCTBE
IT
4 epneHHHIfyMpHOCTB HPAMBIX H 25 0 2 http://fcior.edu.ru/
TUTIOCKOCTEH B MMPOCTPAHCTBE
5 Vil B paccTosAHUA 16 http://fcior.edu.ru/
6 MHororpaHHUKH 7 http://fcior.edu.ru/
BekxTops! B mpocTpaHCcTBE 12 http://fcior.edu.ru/
8 HOBTOPGHI/IG, 00o011eHne ¥ cUcTeMaTH3aLus 5 5 0 htto://fcior edu.ru/
3HAHHUN
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 8



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
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http://fcior.edu.ru/

HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosm4yecTBo yacos JJIeKTPOHHBbIE
nu@pposbIe
Ne| Tema ypoka Konrpoabnbie | IIpakTHuyeckue
o/ Bcero o0pasoBaTe/ibHbIe
padoThI padoThI
o pecypcsl
[lonsTHS CTEpEOMETPUU: TOUKA, TPsMAs,
IJIOCKOCTh, MpOoCcTpaHCcTBO. OCHOBHBIE MpaBuiIa
M300paKeHUS Ha PUCYHKE IIJIOCKOCTH, 1 0 0 http://fcior.edu.ru
NapajuIeIbHbIX IPSIMbIX, OTPE3KOB.
AKCHOMBI CTEPEOMETPHHU U NIEPBbIE CIEJICTBUS U3 .
P P P 1 0 0 http://fcior.edu.ru
HUX
AKCHOMBI CTEPEOMETPHH U NIEPBBIE CIIECTBUS U3 .
PEOMETP P 1 0 0 http://fcior.edu.ru
HUX
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3
Hux. CriocoObI 3aJaHUs TIPSIMBIX U IJIOCKOCTEH B .
P 1 0 1 http://fcior.edu.ru
MIPOCTPAHCTBE.
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHuUs NPSAMBIX U IIIOCKOCTEN
Teopema o CylieCTBOBaHMM U €AMHCTBEHHOCTH
MPSAMOM NapaJJIENbHOW JTaHHOM MPSMOH,
MPOXOJIAIEH Yepe3 TOUKY MPOCTPAHCTBA U HE .
P P Y HPOCTD 1 0 0 http://fcior.edu.ru

JIe)Kaller Ha TaHHO# psiMol. Jlemma o
IepeceuyeHu
MapajuieIbHbIX MPSMBIX IIOCKOCTBIO



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

[TapamtensHOCTB Tpex NpsMbIX. Teopema o TpEx
HapajuleJbHBIX IpAMBIX. Teopema o

http://fcior.edu.ru

CKpCHIUMBAOIIHUXCA ITPAMBIX

ITonsATHA: MapauIeIbHOCTD NPSMOMN U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
[IapaAJUIEIbHOCTH NPSMOM U INIOCKOCTH.
CaolicTBa napauienbHOCTU IPSIMON U
IUIOCKOCTH

http://fcior.edu.ru

[TapannensHoe nmpoektTupoBanue. OCHOBHBIE
CBOMCTBA MapajlIeIbHOT0 IPOECKTUPOBAHMUSL.
N3o06paxenue pa3ubix GUryp B
IapajuIeIbHOMN IPOECKIUU

http://fcior.edu.ru

B3aumHoe pacrnoiokeHue NpsMbIX B
npocrpancTBe. CKpelnBarouuecs npsmble.
MIPU3HAKU CKPEUIMBAIOIINXCS PSAMBIX.
[TapamienpHble NpsIMBIE B IPOCTPAHCTBE

http://fcior.edu.ru

10

enTpanbsHas npoexuus. Yroi ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI MEKIY
IIPSIMBIMU

http://fcior.edu.ru

11

OcHoBHbIe TpaBuia H300pakeHUs Ha
PUCYHKCE IIJIIOCKOCTH, IMApaJIJICJIbHBIX IMTPSAMBIX
(0Tpe3koB), cepeAHBI OTpe3Ka

http://fcior.edu.ru

12

3azauM Ha 10Ka3aTeIbCTBO U UCCIIEI0BAHHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IIPSIMBIX B
MIPOCTPAHCTBE

http://fcior.edu.ru

13

HapaHJ'ICHLHLIC IIIIOCKOCTH. HpI/ISHaKI/I
mapalyiCJIbHOCTH IBYX IIOCKOCTEH

http://fcior.edu.ru



http://fcior.edu.ru/
http://fcior.edu.ru/
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14

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH ITUIOCKOCTH, POXOISIIEH
yepes TOUKY, He MPUHAJIeKAIYI0 JAaHHOM

http://fcior.edu.ru

MJIOCKOCTH U CIEJICTBUS U3 HEE

15

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSMBIX TIEPECCUEHUS TIPU
MEePECEUCHUH IBYX NapaJlieabHbIX
IJIOCKOCTEH TpeThei

http://fcior.edu.ru

16

CBoiicTBa mapaieNbHbIX IUIOCKOCTEH: 00
OTpe3Kax MapajiesIbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEX/1y NapajlieIbHbIMU
IUIOCKOCTSIMH; O IIEPECEYSHUH NPSIMOH ¢
ABYMS MTapaJlJICIIbHBIMU INIOCKOCTAMHA

http://fcior.edu.ru

17

Ilonstus: InePeCCKaromurecs 1I0OCKOCTH,
nepeceKkarommecs mnpamasa U MmiIOoCKOCTh,
MOJIyIpOCTPAHCTBO

http://fcior.edu.ru

18

[TonsTus: nepecekaromuecs mI0CKOCTH,
nepeceKarommecs npsimasi ¥ IIOCKOCTh;
MOJTYTIPOCTPAHCTBO

http://fcior.edu.ru

19

MHororpaHHuKH, H300paskeHNe
MPOCTEHIINX TPOCTPAHCTBEHHBIX (pUTYP,
HECYIIECTBYIOINUX O0HEKTOB

http://fcior.edu.ru

20

MHororpaHHHKH, U300paskeHre
MPOCTEHIIINX TPOCTPAHCTBEHHBIX (hUTyp,
HECYIIECTBYIOINUX O0HEKTOB

http://fcior.edu.ru
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http://fcior.edu.ru/
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21

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOJIAT uepe3 ux péopa.

N300pakeHue nepecedyeHus noIy4eHHbIX
IJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEUCHUM Pa3HbIMU LIBCTaAMU

http://fcior.edu.ru

22

N300pakeHne ceueHn mupamMuibl, Kyda u

http://fcior.edu.ru

MIPU3MBI, KOTOpPbIE POXOIAT Yepe3 ux peopa.

I/I306pa)KGHI/IC MNepeCccUYCHU: MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IIOCTPOCHHLBIX
CCUCHHUI Pa3HbIMU LIBECTaAMU

23

N300pakeHne ceueHuil mupaMuapl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOJIAT uepe3 ux péopa.

I/I306pa)I(eHI/IC MEepeCcCUYCHU: MMOJTYYCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie IIOCTPOCHHLBIX
CEUYCHHUI pa3HbIMHU OBETAMU

http://fcior.edu.ru

24

N300pakeHne ceueHuil mupaMupl, Kyoa u

MIPU3MBI, KOTOPbIE TPOXOJIAT uepe3 ux péopa.

N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUH pa3HbIMU LIBETaMU

http://fcior.edu.ru

25

Merton cnenoB Ais MMOCTPOCHUMA CEeUeHUH

http://fcior.edu.ru

26

Mertoa cienoB i MOCTPOCHUS CEUCHUMN.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

http://fcior.edu.ru

27

Merton ciaeaoB A1l TOCTPOCHHS CEUECHHIA.
CBoiicTBa nepecevyeHmil IpsIMbIX U
IJIOCKOCTEN

http://fcior.edu.ru



http://fcior.edu.ru/
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http://fcior.edu.ru/
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28

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IIOCTPOCHHUS

http://fcior.edu.ru

29

[TocTpoenue cedueHuii B mupamMuze, Kyoe 1o
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOCHHUS

http://fcior.edu.ru

30

[Toctpoenue ceueHuii B nupamue, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOCHHUS

http://fcior.edu.ru

31

[Toctpoenue ceuenuii B nupamue, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
IIOCTPOCHHUS

http://fcior.edu.ru

32

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPIIMOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJbHUKOB

http://fcior.edu.ru

33

[ToBTrOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUH

http://fcior.edu.ru

34

KonrtponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

http://fcior.edu.ru

35

reOMeTpI/I‘IeCKI/Ie 3a1a4U Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBA3aHHBIC C
MapajuIeIbHOCTBIO TIPSMBIX H TUIOCKOCTEH B
MIPOCTPAHCTBE

http://fcior.edu.ru
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36

[TocTpoenue ceueHust, MPOXOIAIIETO Yepes3
JAHHYIO IPSIMYIO HA YePTEkKE U
[apauIebHOrO0 APYroi npsimou. Pacuér
OTHOLLICHUI

http://fcior.edu.ru

37

[TapannenpHas npoeKus, IPUMEHEHUE JTs
MMOCTPOCHHUS CeUeHU Ky0a 1
napasienenumnena. CpoiicTBa
napajuieJenumne/a u mpu3Msl

http://fcior.edu.ru

38

IToBTropenue: Teopema ITudaropa Ha
IIJIOCKOCTH

http://fcior.edu.ru

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

http://fcior.edu.ru

40

CaoiicTBa KyOa 1 IPSIMOYT'OJIBHOTO
napaJuienenurnesnaa

http://fcior.edu.ru

41

Beruucnenue 1iaMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenure/ie

http://fcior.edu.ru

42

IlepneH IUKYISIPHOCTD IPSMOM U IIIOCKOCTH.

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH

http://fcior.edu.ru

43

IlepnieHIMKYIAPHOCTD NPSIMOM U IVIOCKOCTH.

[Ipu3Hak nepneHuKyIsIpHOCTH IPSAMOU U
IUIOCKOCTH

http://fcior.edu.ru

44

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MTPSIMOM, TPOXOISIIIEN
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

http://fcior.edu.ru

45

[ImockocTH M epneH UKyJISIpHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

http://fcior.edu.ru
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46

[1nockoCcTH U IEepIeHIUKYIIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

http://fcior.edu.ru

47

[lepnennukynsp u HakioHHas. [locTpoenue
MEPIEeHIUKYIIAPA U3 TOYKU Ha MPAMYIO

http://fcior.edu.ru

48

[lepnennukynsp u HakioHHas. [locTpoenue
MEePIEHAUKYIISIPA U3 TOYKH HA MPSAMYIO

http://fcior.edu.ru

49

Teopema o TpEx nepneHUKYIApax (MpsMast
u oOparHast)

http://fcior.edu.ru

50

Teopema o Tpéx neprneHAUKyspax (mpsmas
u oOparHast)

http://fcior.edu.ru

o1

Yron Mexay CKpelrBarOIUMUCS TPIMbIMUA

http://fcior.edu.ru

52

[Touck neprneHIMKyIspHBIX IPSIMBIX C
IIOMOLIBIO IEPIEHAUKYIISIPHBIX INIOCKOCTEN

http://fcior.edu.ru

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

http://fcior.edu.ru

54

[TocTpoenue ceuenuit kyoa, NpU3MBI,
MPAaBUIBHOMN MHUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKIIUN

http://fcior.edu.ru

55

[Toctpoenue ceuenuit Kky0a, MpU3MBbl,
IIPaBWJIBHON TUPAMHU/IBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

http://fcior.edu.ru

56

CuMMeTpusl B TPOCTPAHCTBE OTHOCUTEIBHO
mwiockocTH. [Imockoctu cummerpuii B
MHOTOTrpaHHHKax

http://fcior.edu.ru

57

[Ipu3Hak nepneHMKyIsIpPHOCTH PSAMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

http://fcior.edu.ru

58

IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUM OT TOYKH JO MJIOCKOCTH

http://fcior.edu.ru
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59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JI0 MJIOCKOCTH

http://fcior.edu.ru

60

CriocoObl OIyCTUTh NEPIEHIUKYIISAPBI:
CUMMETPHUS, CIBUT TOYKH I10 MAPAJUICIbHON
IPSIMOU

http://fcior.edu.ru

61

CaBur 1o HenapaJIeIbHOU PSIMOH,
M3MEHEHUE PACCTOSHUN

http://fcior.edu.ru

62

KonrponsHas padora "B3zaumnoe
PACIIOJIOKEHHE MPSIMBIX H IFIOCKOCTEH B

http://fcior.edu.ru

npocTtpaHcTae”

63

HOBTOpeHI/IeZ yroJj MCxAay NpsAMbIMU Ha
IIJIOCKOCTH, TPUT'OHOMCETPHA B
IMPOU3BOJIbHOM TPCYI'OJIbHUKE, TCOPEMA
KOCHHYCOB

http://fcior.edu.ru

64

[ToBTOpEHME: yroa mexay
CKPELIUBAIOILUMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

http://fcior.edu.ru

65

FCOMeTpI/I‘IeCKI/IC METObI BBIYHCIICHUSA YTJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAaHHUKAX

http://fcior.edu.ru

66

JIByrpanHbIil yroy. CBOMCTBO TMHEHHBIX
YIJI0B ABYTPAHHOIO yria

http://fcior.edu.ru

67

[lepnenaukynspuble mIockocTu. CBoiicTBa
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN

http://fcior.edu.ru

68

IIpu3Hak nepneHANKYISIPHOCTH IUIOCKOCTEM;
TEeopeMa O MPSIMON NEPECEUEHMS IBYX
IJIOCKOCTEN MEepIEHANKYIISPHBIX TPEThEU
IJIOCKOCTH

http://fcior.edu.ru
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69

[IpsiMoyTONBHBIN TapaJLIeeIunea; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJILHOTO
napasuieNnenumnesia

http://fcior.edu.ru

70

TeopeMa 0 [uaroHanu NpssMOyroJabHOIO
napajuiesIenuIes1a U clIeJCTBUE U3 Heé

http://fcior.edu.ru

71

CrepeomeTpruecKme U MPUKIIATHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

http://fcior.edu.ru

72

[ToBTOpEHME: CKpeIMBatOIIUECS MIPSIMBIE,
napasJiesibHble INIOCKOCTH B CTaH/IapTHBIX

http://fcior.edu.ru

MHOTI'OI'paHHHKAaX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSTHHE
MEX1Y CKPEUIUBAIOUIIMHUCS MPSMBIMH B
MIPOCTBIX CUTYAIUSIX

http://fcior.edu.ru

74

PaccrosiHne OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J10 TJIOCKOCTH

http://fcior.edu.ru

75

Beluncnenue pacCTOSIHUN MEXKIY
CKPELIMBAIOIIMMHUCS MPSAMBIMU € IIOMOIIBIO
MEPIEHUKYIISPHOU IIJIOCKOCTH

http://fcior.edu.ru

76

TpéXrpaHHbli yroy, HEpaBEHCTBA I
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJISI
TPEXTPAHHOTO yIJIa

http://fcior.edu.ru

77

DneMeHTHI CheprUecKoil TeOMETPUH:
reojie3nYecKue JIMHUU Ha 3emiie

http://fcior.edu.ru

78

KonrtponbHas padora "Yrisl 1 paccTosHus"

http://fcior.edu.ru
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79

Cucremaru3zanus 3HaHui "MHOTOrpaHHUK U
€ro 3J1eMEeHTH!"

http://fcior.edu.ru

80

IInpamua. Buns! nupamun. [IpaBuinbHas
nupaMuaa

http://fcior.edu.ru

81

ITpusma. [Ipsimast u HaKJIOHHAS IPU3MBL.
IIpaBunbHas npusma

http://fcior.edu.ru

82

[Ipsmoit mapamnenenure, NpsiMOYroJIbHbIN
napaJiesienurnes, Kyo

http://fcior.edu.ru

83

Belnykiibie MHOTOrpaHHMKHU. Teopema
Diinepa

http://fcior.edu.ru

84

Beintykiieie MHOrOorpanHuku. Teopema

http://fcior.edu.ru
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Olinepa. [IpaBuiibHbIE U OJYTIPABUIIbHBIE

MHOTOTPaHHHUKH
85 Konrponsnas pabora "MHororpanHuku" 1 1 0 http://fcior.edu.ru
36 [TonsaTne BeKTOpa Ha MJIOCKOCTH U B 1 0 0 htto://fcior edu.ru
HPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 0 0 http://fcior.edu.ru
88 PazHoCTH BeKTOpOB 1 0 0 http://fcior.edu.ru
89 [TpaBwiio mapaienenureaa 1 0 0 http://fcior.edu.ru
90 YMHOKEHHE BEKTOpa HA YHCIIO 1 0 0 http://fcior.edu.ru
01 Paznoxenne BekTopa 1mo 6a3nc§1 TPEX 1 0 0 htto://fcior.edu.ru
BEKTOPOB, HE JISIKAIUX B OJHOM IJIOCKOCTH
92 CkansipHoe npou3Be/IeHUue 1 0 0 http://fcior.edu.ru
03 Beruucnienue yriia Mex, 1y BEKTOpaMu B 1 0 1 htto://fcior edu.ru
IIPOCTPAHCTBE
94 IIpocreimue 3aga4n ¢ BEKTOpaMu 1 0 0 http://fcior.edu.ru
95 IIpocreimue 3agaun ¢ BEKTOpaMu 1 0 0 http://fcior.edu.ru
96 IIpocreimue 3aga4n ¢ BEKTOpaMu 1 0 0 http://fcior.edu.ru
97 IIpocreimue 3agaun ¢ BEKTOpaMu 1 0 0 http://fcior.edu.ru
98 O06o011eHre U crucTeMaTu3anus 3HaHui 1 0 0 http://fcior.edu.ru
99 OO0o01menne 1 cucTeMaTH3anus 3HAHUN 1 0 0 http://fcior.edu.ru
100 HToroBast KOHTpoJIbHAs paboTa 1 1 0 http://fcior.edu.ru
101 WroroBas koHTpobHas paboTa 1 1 0 http://fcior.edu.ru
102 O0o01menne u cucTeMaTH3anus 3HAHUN 1 0 0 http://fcior.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 8
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YYEBHO-METOJUYECKOE OBECIIEHEHUE ObPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIS1 YUEHUKA

* MaremaTuka: ainredpa u Hayajia MaTeMaTH4eCKOro aHanusa, reomerpus. I'eomerpus, 10-11
kiaccel/ byry3os B.®@., [Ipaconor B.B. nmox penakiueit Cagoauyero B.A., AkiimonepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

METOJUYECKUE MATEPHUAJIBI UL YUUTEJIA

I'eometpus, 10-11 knaccer/byry3oB B.®., [Ipaconos B.B. moxn penakimueit CagoBHUYET0
B.A., Akimmonepnoe obmectBo "M3narensctBo "[IpocsemniecHue"

I'eomerpus. [unaxkrnyeckue marepuainsl 10 knace. ABrop: byry3os B.®., IIpaconios B.B.,
AxmmonepHoe obmectso "M3narenbcto "IIpocBenienue

I'eomerpus. Meronuueckue pekomenganuu k YMK "T'eomerpust 10-11 knaccst". ABTop:
Bbyty3os B.®., [Ipaconos B.B., Akunonepnoe obuectso "M3narenscro "l[Ipocsemienue”
3uB b. I'. 'eomerpus. unaktuueckuit marepuan 10 kinacc — M.: IIpocsemenue, 2007.
3uB, b.I'. 3amaun k ypokam reomerpun 7-11 xmaccer C.-I1.: HITO Cembs u mup, 2008
Kosanesa I'.I., Mazyposa H.U. I'eomerpus. TecTsl 1uid TeKyiiero 1 000011a01ero
KoHTpoJs — Bonrorpan: Yuurens, 2009.

[Torockyes, E.B. I'eomerpus 10 knacc/ 3agaqauk AJ1st 001e00pa3oBaTeIbHBIX YUPEKACHUH C
yriayOn€HHBIM U TPOPHUIBLHBIM H3ydeHreM MatemMaTuku — M.: Jlpoda, 2005.

PabunoBuu E.M. MaremaTnka. 3aauu u yrpakHeHHsI Ha roToBbIX yepTexax 10 — 11 kmace
— M.: Unekca, 2010

Mapsirua N.@. T'eomerpust. Crepeomerpust 10 — 11 xkmacest — M.: Ipoda, 1998.

[MNPPOBBIE OBPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

* http://window.edu.ru/ DnekTpoHHast OMOIHOTEKA YICOHUKOB U METOAMYCCKUX MATCPHAIIOB
* http://www.math.ru Marepuaisi mo marematuke B EquHOM KOJUTEKITHH [TH(POBBIX
o0pa30BaTeNbHBIX PECYPCOB
* http://www.bymath.ne t 'azeta «Marematuka» M3natenbckoro qoma «IlepBoe CeHTIOps»

* http://www.uztest.ru 3agauun mo reomeTpun: HHPOPMATMOHHO-IOUCKOBAsI CUCTEMA
* http://www.problems.ru KomnprorepHasi MaTemMaTnka B IIKOJIE
* http://school.msu.ru Maremaruka. llIkoxna. byaymee. Caiit yuntens matematuku A.B.
[ITeBknuHa
* http://www.etudes.ru MaremaTrueckoe o0pa3oBaHuUE: MPOILIOE U HACTOSIIICE.
NHTepHEeTONOIMOTEKA TI0 METOTUKE MPETIOIaBAHMsI MATEMATHKI
http://lwww.exponenta.ru I[Topran Allmath.ru — Bcs maremaTrka B 0fHOM MecTe
* http://www.allmath.ru TpukiaaHas MaTemMaTruka: ClipaBOYHUK MaTEMaTUIECKUX (GOPMYJI,
TPUMEPBI U 33/1a9H C PEIICHUSIMA
« http://math.rusolymp.ru 3agaunuk /i MOATOTOBKY K OJIMMITHAAM 10 MAaTEMAaTHKE
* http://tasks.ceemat.ru 3anumarensHast Marematuka — OJIMMITHA[BI, UTPBI, KOHKYPCHI 110
MaTeMaTHKE IS IIKOJIbHHUKOB
* http://www.math-on-line.com Maremarnyeckre OJTUMITHA BT IS IIIKOJIBHUKOB
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