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IHOACHUTEJIBHASA 3AIIMCKA

l'eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHMsl, TaK Kak 00ecreyMBaeT BO3MOXKHOCTb U3YUEHUS AUCLHUILINH €CTECTBEHHO-HAYyUYHOH
HANpaBJICHHOCTH W TIPEIMETOB TYMaHHTApHOTO IHKJIA. [10CKONBKY JIOTHYEeCKOe MBINIIICHHUE,
dopmupyeMoe MNpH H3Y4EHUH OOYyYarolMMHUCS TMOHSATHHHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM U IOCTPOECHUM LENOYKH JIOTHUECKUX YTBEP)KACHUH IpH pELIeHUn
TE€OMETPHUYECKUX 3a/la4, YMEHHE BBIIBUTATh U OINPOBEPraTb THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIIEHUH 3a]lad eCTeCTBEHHO-HAYYHOTO LUKJIA, B YACTHOCTH (DPU3MYECKUX
3ajad.

Ilens ocBoeHust mporpaMmbl yueOHOro kypca «I'eomerpus» Ha yriayOia€HHOM ypOBHE —
pa3sBUTHE HHIMBHUIYAJIbHBIX CIIOCOOHOCTEH OOYy4YarOIMXCsl IPU H3YyYEHHUM TE€OMETPUH, Kak
cocTaBisionlel mpeaMeTHoil obmactu «MaremaTka U HMHQOpMaTHKa» yepe3 obecreyeHue
BO3MOYKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TeOMETPUYECKHX 3HaHUM U
JeWcTBUH, crienu(pUUHBIX T€OMETPUM, U HEOOXOAMMBIX Ul YCIEUIHOTO MpPOoQecCHOHAIBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca T€OMETPHUU Ha YIiyOIEHHOM YPOBHE, PACHIUPSIOIIUMU
Y YCWIIMBAIOUIMMHU Kypc 0a30BOTO YPOBHSI, SIBIISIFOTCS:

pacipeHre TMpenCTaBIeHUs O TEOMETPHUH KaK YacTH MHPOBOH KYyIBTYpPHl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHUpoBaHHE TPEACTABICHHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaXKHEHUIIHX
MaTeMaTHYeCKUX MOJENSIX, TO3BOJISIONIMX ONUCBIBATE M  M3y4yaTb pa3Hble SBJICHUS
OKpY’KaloIlero MMUpa, 3HaHME MOHATHHHOTrO ammapara 1o paszaeny «CrepeoMeTpus» yueOHOTro
Kypca T€OMeTpHUH;

(dbopmMHpoBaHHE YMEHHSI BIIa/IeTh OCHOBHBIMH MOHSATHSMH O NMPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYJ W YMEHHE HMX NPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

(dbopMHpOBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXax, MOJAEISIX U B PEAIbHOM MHUpE
MHOTOTPAaHHHUKH M TeJla BPAIIeHHUs, KOHCTPYHPOBATh T€OMETPUIECCKHIE MOJIEIIH;

¢dbopmMHpoBaHHE  MOHMMAHUS  BO3MOXXHOCTHU aKCMOMaTUYEeCKOT 0 MOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAaHHS POJU AKCMOMATUKU IPHU IMPOBEIACHUU
paccyKJIeHUH;

¢dbopMHpoBaHHE YMEHHs BIJETh METOJAaMHU JI0OKa3aTeIbCTB M QJITOPUTMOB peEIICHUS,
YMEHHST HX TPUMEHSATh, MPOBOIUTH JOKA3aTENbHBIE PACCYXIEHHS B XOJ€ peIICHUs
CTEPEOMETPUYECKUX 3a/Ja4 M 3aJa4 C [PaKTUYECKHM CcoJepKaHueM, (OpMHpPOBaHUE
IPEICTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MAaTeMaTHYECKHX
YTBEPIKIICHHUIA U POJIM aKCHOMATHKH B TIPOBEICHUH JISTyKTHBHBIX PACCYyKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, IO3HABaTEIbHOW AKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBILIUICHUS], UHTEpPEeCa K U3yUYEHHIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHONH T€OMETPHM: YMEHHS
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlMsIX U NPU U3yYEHHH IPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUSL
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSI PEATbHBIX CHUTYallMi, HCCIIeI0BaHUS
MOCTPOCHHBIX MOJIENICH, MHTEPIPETAIIMN TOJTYYCHHBIX Pe3yJIbTaTOB.



OCHOBHBIMHU COJepXKaTeIbHBIMU JUHUAMHU yueOHoro kypca «['eomerpus» B 10-11
kiaccax sBisroTCs: «IIpsiMble M TMIOCKOCTH B NpOCTpaHCTBe», «MHororpanHukm», «Tena
BpallleHus», « BEKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHME «YMETh OINEPUPOBATH MOHITHIMMNY,
peeBaHTHBIMU T€OMETPHH Ha yriayOn&éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJepXaTelbHBIM JIMHUAM Y4eOHOro Kypca, a (opMHpOBaHHE JOTMUECKUX YMEHHIA
pacmpesiensercss HE TOJIbKO MO COJACpXKATENbHBIM JIMHHUSIM, HO M TIO TrojJaM OOydYeHUs.
Conepxanne  00Opa3oBaHUs, COOTBETCTBYIOIIEE TMPEIMETHBIM  pe3yJbTaTaM  OCBOCHUS
denepanbHO pabouell mporpaMMsbl, paclpeieléHHbIM M0 rojaM 00y4YeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMITHAIGHBIM BONPOCAM OOydYarOUIHecs
oOpamiaaiuch HEOJHOKPATHO. OTO TO3BOJSIET OPraHWU30BATh OBJAJCHUE T'€OMETPHUECKUMHU
MOHATUSAMHU W HABBIKAMHU TOCJIENOBATEIbHO M TOCTYIATENbHO, C COOJIOJCHHEM MPUHIIUIA
MIPEEMCTBEHHOCTH, a HOBbIE€ 3HaHUS BKIOYaTh B OOLIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpeJICTaBICHUI O0yJaroUINXcs, paciupss U yriyomnss e€, odpasys MpoYHble MHOKECTBEHHBIE
CBA3H.

[lepexoxa K U3y4EeHHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3naTh yciuoBus s auddepeHnmanuu  o0ydeHHs, MOCTPOCHUS WHIMBHYaJbHBIX
o0pa3oBaTEeNbHBIX  NPOTpaMM, OOECHeuuTh YIIIyONEHHOE W3yYeHWe TeOMETPUM  Kak
cocTaBJstonlel yaeOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyUeHUsl MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeir podeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIUM M TMPodhecCHOHATBLHBIM
o0Opa3oBaHHEM.

Ha wuszyuenme yueOHOro kypca «l'eomerpusi» Ha yrnyOnéHHom ypoBHe B 10 kiacce
otBoauTcs 102 vaca (3 yaca B HeZIEIIO)



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUS CTEpEeOMETpUH. Touka, npsMasi, INIOCKOCTb, MPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U CIIEJICTBHS U3 HUX.

B3auMHOe pacrnosioKeHue MpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapAIIJICIIbHbIE U
cKpeuuBaromuecs npsamsele. IIpusHaku ckpemuBaromuxcs npsamsix. [lapamieasHOCTh NIPSAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MAPAJUICIBHBIEC IPSIMbIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
NPSMBIX, MApaJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamienbHOE UM LEHTpaJbHOE
IIPOEKTUPOBaHUE, n300paxkeHue uryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHUS.
N3o6paxenue ¢puryp B napauieabHOW MPOEKUUHU. YTIIbI C COHANPaBIEHHBIMA CTOPOHAMH, YTOJ
MEXy IpsIMBIMU B NpocTpaHCTBE. llapamienpHOCTh MIOCKOCTEN: MapajulelbHBIE IUIOCKOCTH,
CBOMCTBA MapajjieNbHbIX MIockocTel. [IpocTeiinme npocTpaHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH:
TeTpa’aAp, NapajlIeNIeIUIIe], IOCTPOCHUE CEYEHUN.

[lepnieHUKYISAPHOCTE HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYISIPHBIE IpsIMBIE B
MIPOCTPAHCTBE, IIPSMBbIE MApAUICIbHBIE M IEPHEHIUKYISAPHBIE K IIOCKOCTH, IPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TeOpeMa O MpAMOW IEpPHEHAUKYJISIPHON
IVIOCKOCTH. OpTOroHanbHOE NMPOEKTUpOBaHue. [IepneHnnuKyIsp U HAKIOHHBIEC: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PAcCTOSTHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEeKLUs GUTYphl Ha MIIOCKOCTb.
[lepnieHIUKyYISPHOCTD IUIOCKOCTEN: MPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTed. Teopema
0 TPEX NEPIEHANKYJIApax.

Yribl B NPOCTPAHCTBE: YrOJd MEXKAY MNPAMOM M IUIOCKOCTBIO, ABYTPaHHBIM yTOI,
JUHEVHBIN yroyl ABYTPAaHHOTO yria. TpEXrpaHHbBIM U MHOTOrpaHHbIe yribl. CBONCTBA INIOCKHUX
YIJIOB MHOTOIpaHHOro yria. CBOHCTBA IUIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXIPAHHOIO YrJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Bunpl MHOrorpaHHuWKoOB, pa3BEpTka MHoOrorpaHHuka. [Ipm3ma: n-yroiapHas npusMma,
npsMasi U HakJIOHHAs NpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunern,
IIPSIMOYTOJIBHBIN NapaJuleleNuIe] MW €ero cBoicTBa. Kparwaillime nyTM Ha NOBEPXHOCTH
MHororpanHuka. Teopema ODiinepa. IIpoctpanctBennas teopema Iludaropa. ITupamupa: n-
yrojibHasi IMpamMuJia, paBuibHas U yceu€HHast nupamuiel. CBolicTBa pédep 1 OOKOBBIX rpaHeit
MIpaBUJILHOM mNUpamuibl. lIpaBuiibHBIE MHOTOTPAaHHUKM: IpaBUJIbHAs NpPHU3Ma M INPABWIBHAS
NMpaMHJia, IpaBUIIbHAS TPEYTOJIbHAS MUPAMUJIa U IPaBUIBHBIA TeTpalap, kyO. [Ipencrasienue
0 IIPaBWJIBHBIX MHOTOTPaHHMUKAX: OKTa’Ap, NOACKAIP U UKOCAIP.

Brruucnenue 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOit
MIOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSAMOM MNPHU3MBI, IUIOLIAJb OCHOBAaHUM, TEOpPEMa O
OOKOBO IMOBEPXHOCTH MNpsiMON mNpu3Mbl. Ilnomans OGOKOBOWH MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM IUPAMUJIBI, TEOPEMA O IUIOIIAANA YCEYEHHON MUPAMUIBI.

CuMMeTpHsi B IPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPaBWIBHBIX MHOTIOI'DAaHHHUKOB.
CumMeTpusi B TpaBWIBHOM MHOTOTpAaHHUKE: CHMMETpHs Napajulelenunesna, CUMMETpUs
MIPaBUJIBHBIX NIPU3M, CHMMETPUS NIPABUIIBHON TUPAMUJIBIL.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJEBOW BEKTOP, JJINHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHANPABICHHBIE W IPOTHBOIIOJIOXKHO HAIPABIEHHBIE BEKTOPBI. PaBEeHCTBO



BEKTOpOB. JleiicTBUSI C BEKTOpaMHM: CIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, yMHOXE€HHE BekTopa Ha uyucio. CBoiictBa cnoxeHus BekTopoB. CBoiicTBa
YMHOXXEHHUSI BeKTOopa Ha 4ucio. [loHsTHe KoMIulaHapHbIe BEKTOpHL. [IpH3HaK KOMIUTaHApHOCTH
Tpéx BekTopoB. [IpaBmio mnapamnenenwmena. TeopemMa O pa3jIokKEHHH BEKTOpa MO TPEM
HEKOMIDUTAHAPHBIM ~ BeKTOpaM. lIpsMoyrombHasi cucTeMa KOOpJWHAT B  MPOCTPAHCTBE.
Koopaunatel Bektopa. CBs3b MEXIy KOOpIWHATAMH BEKTOpa M KOOPIWHATAMHU TOYEK. YTOJ
MeX Ty Bekropamu. CKaJIsipHOE MTPOU3BEICHNE BEKTOPOB.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBHIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIMTAHUE:

cOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOINECTBa, MPEACTaBICHHE O MATEeMAaTUYECKUX OCHOBAaX
(YHKITMOHUPOBAHUS PA3UIHBIX CTPYKTYp, SBICHHUH, NPOIEIyp TpakKIaHCKOTrOo oOIecTBa
(BBIOOpBI, OMPOCHI W APYTO€), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMU U HA3HAUCHHEM;

2) maTpuoTHYeCKOE BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKOM TPayKAAHCKOW MACHTUYHOCTH, YBAKECHHS K MPOIIOMY U
HACTOSIIIEMY POCCHIICKOM MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCHUHCKHUX
MAaTEMaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJIbI, MCIIOJIb30BAHUE 3TUX JIOCTHKECHHUMN B
JIpYTUX HayKax, TEXHOJOTHUsSX, chepax YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAaHWE  JyXOBHBIX IICHHOCTEH  POCCHUUCKOTO  Hapona, C(HOPMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTIKCHUM HAYKH M JICSITEIIbHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIa/Ja B TIOCTPOCHHE
yCTOHYMBOTO OYyIyIIEero;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHpPY, BKJIOYas  OCTETUKY  MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHWH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTUYeCKUM acrleKTaM pa3InYHbIX BUJIOB UCKYCCTBA,

5) pusuyeckoe BocnUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTHUYeCKHe 3HAaHUSI B UHTEpEcax 3J0POBOTO
n Oe3omacHoro oOpa3a >XKM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pETyJsipHas (pusnueckast akTHBHOCTB),
(buznyecKoe COBEPILIEHCTBOBAHHE MPH 3aHATHIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPY/ly, OCO3HAHHE IIEHHOCTU TPYIOTIOOUS, MHTEPEC K pa3nuyHbiM chepam
MpOoECCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaTn30BBIBATE COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIllpaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh JKOJOTHYECKOH KyJIbTYypbl, TOHHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
rII00ATFHOTO  XapakTepa  OKOJIOTHYECKHUX  MpoOJIeM, OpHEHTaluss Ha  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTH OKpYKaloleh cpejibl, TNIaHWUPOBAHUE
ITOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCIEACTBUN ISl OKPYXKAIOILEH CPebl;



8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

C(pOPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd U OOIIECTBEHHOW MPAKTHKH, TOHUMAaHHWE MAaTEeMaTHYEeCKON HayKd Kak chepbl
YeJIOBCUECKON eATETbHOCTH, ITANOB €€ pa3BUTHSA M 3HAYMMOCTH JUIS PAa3BUTHS [UBHIM3ALIUH,
OBJIAJICHUEC SI3BIKOM MAaTEMAaTUKHU U MaTeMaTHYEeCKOH Ky.]'IBTypOI\/'I KakK Cp€aACTBOM IMO3HAHUA MHUPA,
TOTOBHOCTbH OCYIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NESITENbHOCTh MHIUBHIYAIBHO U
B TpyIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBIE YHHBepcaJIbHbIe YueOHbIe 1elCTBUS

Ba3zoBrble Jloruyeckue AeicTBus:

BBISIBJISITH M XapaKTEepU30BaTh CYILIECTBEHHbIE MMPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATUM, OTHOWIEHMH MEXIy MOHATUAMH, (OPMYyJIUPOBaTH ONpEAETCHUs MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KJIACCH(UKALUM, OCHOBAaHUA Ui 000OLIeHHs u
CPaBHEHHUS, KpUTEPUU IPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh U MPeoOpa3oBbIBATh CYXICHHSA: YTBEPAUTEIbHBIC U
OTpHIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHUBOpEUUs B (pakTax,
JAHHBIX, HAONIONEHUAX W  YTBEPXKACHUAX, Mpeularatb KPUTEPUM Ui BBISBJICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEYUHNIA;

JienaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSTEIBHO J10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIpsIMbIE U
OT NPOTHUBHOIO), BBICTpaMBaTh apPryMEHTALMIO, IPUBOIUTH IPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BHIBOJIBI,

BBIOMpaTh CHOCOO pemieHus Yy4yeOHOM 3ajgaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh Hauboiee MNOAXOAALIMM € YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble ncciegoBaTebcKkue 1eicTBUA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH
BOMPOCHI, (DUKCUPYIOIIME NPOTUBOpEUHe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHE;

MIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIIEJOBaHHE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBICHMS, IpPOLECcCca, BBISIBICHUIO
3aBUCUMOCTEH MEXly 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0IeHUS], UCCIIEI0BAHMSI, OLIEHUBATh JTIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000IIIEHNI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE MPOLIECCA, a TAKKE BBIIBUraTh MPEATIONOKEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBIISATH IEPUIMTHI MHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Il OTBETAa Ha BOMIPOC M JIJIS
peleHus 3a/1auu;



BbIOMpaTh HMHPOPMALMIO W3 MCTOYHHKOB  pAa3IMYHBIX TUIOB, aHAJIW3UPOBATh,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHPOBATH HWHGPOPMAIMIO pA3THYHBIX BHIOB M (POpM
IIpEJICTaBICHMUS;

CTPYKTypUpOBaTb ~ MH(POpPMALMIO, MPEACTaBIAThH €€ B  paslM4yHbIX  (opmax,
WTIOCTPUPOBATh TpapuuecKy;

OLIEHMBATh HAAEKHOCTb MH(POPMAIMM MO CaMOCTOATENIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE yHHBepcaabHble YueOHbIe AeiicTBUS

Oo0menne:

BOCIIpUHUMAThL U (bOpMy.]IHpOBaTI) CYXKIACHUA B COOTBCTCTBUH C YCIIOBUSAMU U LCIISIMU
o0IIeHus], SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M ITHCBMEHHBIX
TEKCTaxX, JaBaTb IIOSACHCHHUA II0 XOAy PpPEIICHUA 3aladrd, KOMMCHTUPOBATH HOJ'Iy‘—IeHHI)II\/II
pe3yJbTar;

B XO0Jle 00CYXK/IEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKTaeMOI TeMbI, MPOOIEeMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb UACHU, HAILICIICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJISITH CBOU
CYXJIEHUs C CYXXJCHUSMH JPYTHMX YYaCTHUKOB JIMAJIora, OOHApY>KUBATh Pa3IMUUe U CXOJCTBO
TIO3HIINH, B KOPPEKTHOH opme HOopMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpEACTAaBIATL PE3YyJbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIHO ~ BBIOMpaTh (opMarT BBICTYIUIGHHS C YYETOM 3a7ad NPE3CHTAlMUd |
0COOCHHOCTEH ayAUTOPUH.

PeryisiTuBHBIe YHHBepcaJIbHbIE yUeOHbIe JAeiicTBUS

Camoopranusaums:

COCTaBJIAThH IUIAH, AITOPUTM pEIICHHUS 3a/Ja4yd, BBIOMpPATh CHOCOO peIIeHUs ¢ y4ETOoM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATh
BapHaHTHI PEHICHUH ¢ yu€TOM HOBOM HH(pOpMaIUy.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/JIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pe(IeKCUM KaK OCO3HAHHS COBEPILIAEMBIX JEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX pPE3yJabTaTOB, BIAJETh CHOCO0aMU CaMOMPOBEPKH,
CaMOKOHTPOJISI MpoIlecca U pe3yiIbTaTa pelieHuss MaTeMaTuYecKoi 3a1a4u;

MPEeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH PEIIEHUWU 3aJaud, BHOCHUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3ylibTaTa IEJIH W YCJIOBUSAM, OOBSCHATh MPUYUHBI
JNOCTHKEHMSI WM HEJOCTHXKEHUS pPe3yJbTaTOB JIEATENIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY .

CoBMecTHasi 1eSITeJIbHOCTh:

MOHMMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUAYAIbHON pabOThl MpU
pelieHnr ydeOHBIX 3aJad, NPUHUMATh IIellb COBMECTHOM JAESITeNhbHOCTH, IUIAHUPOBATH
OpraHM3aIMI0 COBMECTHOM paboThl, pacmpenensTh BUABI pabOT, TOTOBapHBATHCS, OOCYKIATh
MIPOIIECC M PE3YJIBTAT PAbOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYIIMOBBIX (hopMax paboThl (0OCYXICHUS, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMbD» M HHBIE), BBIIOJIHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
IpPYTMMH WIEHAaMU KOMAaHbI, OLEHUBAaTh KadeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO
KpUTEepUsM, cHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiaacca o0yyarouiuiicss HAy4uTCs:

CcBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU MPH PELICHUH 3a1a4 U
IIPOBE/IEHUN MAaTEMAaTHUYECKUX PACCYKICHUH;

IPUMEHATh AKCHUOMBI CTEpPEOMETPUM M CJEICTBUS U3 HUX MpPHU pElIeHUH
reoOMeTPHUYECKHUX 3ajiay;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, TIOCKOCTEN B
IPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE;

CcBOOO/IHO ONEpPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C YIJIaMU B MIPOCTPAHCTBE: MEXITY
IPSMBIMH B IPOCTPAHCTBE, MEXK/1Y NMPSIMOM U IIOCKOCTBIO;

cBOOO/IHO OTIEPUPOBATh MOHATUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUABI MHOTOTPAHHUKOB (IIpHU3Ma, NHpaMuja,
PSAMOYTOJIbHBIN Mapasuienenunen, kyo);

KJ1accu(pUIPOBaTh MHOIOIPAaHHUKH, BEIOMpPasi OCHOBAHUS AJIS KIacCU(PUKALIUH;
CBOOOJHO OINEPHPOBATH MOHATUSMH, CBS3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH TapaJljIeNIbHOE, IIEHTPAJIbHOE M OPTOTOHATILHOE POEKTUPOBAaHUE GUTYp Ha
IJIOCKOCTb, BBIMIOJIHATH N300pakeHus (pUryp Ha MIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHUKOB Pa3IMYHBIMH METOJAMU, BBINOIHSITH (BHIHOCHBIE)
IUIOCKUE YEpPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIyp: BUA CBEPXY, COOKY,
CHM3Y;

BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOTOIPDAaHHUKOB (NpuU3Ma, NHpamMuaa),
re€OMETPHUYECKUX TeJl C IPUMEHEHHEM (HOpMYIT;

CBOOOJHO ONEpPHPOBATh TMOHATUAMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OChb H
TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONEpUpPOBATh MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpJIWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pelmarh 3aJayd Ha JO0Ka3aTeJIbCTBO MaTEMaTHMYECKUX OTHOIIEHWH W HaX0XJIEeHUe
IrE€OMETPUUYECKUX  BEJIWYMH, TPUMEHSAs HW3BECTHbIE METOJbl IPU  pEIIECHUH
MaTeMaTHYECKUX 3a/jau MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIOXKHOCTH;

IIPUMEHATH [IPOCTEHIINE IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHbBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

U3BJIEKATb, peoOpa3oBbIBAThH U UHTEpPIPETUPOBATH UH(pOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (QUrypax, IMpPEICTaBICHHYI0 Ha 4YepTexax u
PHUCYHKaX;

IPUMEHATh TOJy4YE€HHbIE 3HAaHUS Ha IPAaKTUKE: CPaBHMBATh W aHAJIU3UPOBAThH
peaJIbHbIE CUTYallUH, IPUMEHATh U3yYEHHBIE MOHATHS B MPOLIECCE MOUCKA PELEHUS
MaTeMaTHYeCKu Cc(HOpMYITUPOBAHHON MpOOIEeMbl, MOAEIHPOBATh peallbHbIE CUTYAIUH
Ha $S3bIKE TEOMETPHM, MCCIEA0BaTh IOCTPOCHHbIE MOJEIN C HCIOJIb30BAaHUEM



TeOMETPUUYECKUX TOHATHIA M TeopeM, ammapara anreOpbl, pemiath MpPaKTUYECKUe
3a/1a4M, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEJIIMYHH;

UMETh TPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOM
gacTd (PyHITaMEHTa Pa3BUTHSI TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue pa3/ie/ioB U TeM Kounu Koutpo | Dnexktponnbie (u¢poBbie) o0pa3oBaTebHbIe PeCypChl
NMporpamMmbl €CTBO JbHbIE
4acoB padoThI
1 23 1 1.https://nsportal.ru/shkola/geometriya/library/2017/02/01/prezentatsii-
BBe/ICHHE B CTEPEOMETPHIO k-urokam-po-teme-vvedenie-v-stereometriyu-10-klass
2.https://infourok.ru/prezentaciya-k-uroku-geometriya-po-temevvedenie-
v-stereometriyu-klass-2356696.html
2 6 1 1.https://infourok.ru/prezentaciya-po-geometrii-po-teme-vzaimnoe-
B3anmHo€e pacnonoxeHue npsMbIX B raspolozhenie-pryamih-v-prostranstve-ugol-mezhdu-dvumya-pryamimi-
IIPOCTPAHCTBE 3909018.html
2. https://ppt-online.org/762851
3 8 1.https://nsportal.ru/shkola/geometriya/library/2016/08/27/prezentatsiya-
[TapannenbHOCTh NPSIMBIX U k-uroku-parallelnost-pryamyh-v-prostranstve
IJIOCKOCTEW B IIPOCTPAHCTBE 2. https://uchitelya.com/geometriya/83290-prezentaciya-parallelnost-
pryamyh-i-ploskostey-v-prostranstve-10-klass.html
4, TlepIeH MKy TAPHOCTS MPAMEIX 1 25 https://resh.edu.ru/subject/lesson/4724/conspect/
. https://resh.edu.ru/subject/lesson/4757/conspect/
IJTIOCKOCTEN B MTPOCTPAHCTBE
5. YTIIbl U pacCTOSTHUS 16 1 https://reshutest.ru/theory/7?theory id=293
6. MHororpaHHuKu 7 1 https://resh.edu.ru/subject/lesson/6018/conspect/
7. BekTopsbl B mpocTpaHCTBE 12 https://resh.edu.ru/subject/lesson/4758/conspect/
8. [ToBTOpeHnue, 060061IeHNE 1 5 2
CHUCTEeMaTu3alus 3HaHUI
OBLIEE KOJINYECTBO YACOB 102 6

11O ITIPOI'PAMME



https://infourok.ru/prezentaciya-k-uroku-geometriya-po-temevvedenie-v-stereometriyu-klass-2356696.html
https://infourok.ru/prezentaciya-k-uroku-geometriya-po-temevvedenie-v-stereometriyu-klass-2356696.html
https://resh.edu.ru/subject/lesson/4758/conspect/
https://resh.edu.ru/subject/lesson/6018/conspect/
https://reshutest.ru/theory/7?theory_id=293
https://resh.edu.ru/subject/lesson/4757/conspect/
https://resh.edu.ru/subject/lesson/4724/conspect/
https://uchitelya.com/geometriya/83290-prezentaciya-parallelnost-pryamyh-i-ploskostey-v-prostranstve-10-klass.html
https://uchitelya.com/geometriya/83290-prezentaciya-parallelnost-pryamyh-i-ploskostey-v-prostranstve-10-klass.html
https://nsportal.ru/shkola/geometriya/library/2016/08/27/prezentatsiya-k-uroku-parallelnost-pryamyh-v-prostranstve
https://nsportal.ru/shkola/geometriya/library/2016/08/27/prezentatsiya-k-uroku-parallelnost-pryamyh-v-prostranstve
https://ppt-online.org/762851
https://infourok.ru/prezentaciya-po-geometrii-po-teme-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-ugol-mezhdu-dvumya-pryamimi-3909018.html
https://infourok.ru/prezentaciya-po-geometrii-po-teme-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-ugol-mezhdu-dvumya-pryamimi-3909018.html
https://infourok.ru/prezentaciya-po-geometrii-po-teme-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-ugol-mezhdu-dvumya-pryamimi-3909018.html
https://nsportal.ru/shkola/geometriya/library/2017/02/01/prezentatsii-k-urokam-po-teme-vvedenie-v-stereometriyu-10-klass
https://nsportal.ru/shkola/geometriya/library/2017/02/01/prezentatsii-k-urokam-po-teme-vvedenie-v-stereometriyu-10-klass

IHOYPOYHOE IVTAHUPOBAHUME

10 KJIACC
KonnyecTBo yacoB
Ne i/ Tema ypoxa Beer Kontpo IIpakTn DJieKTPOHHbBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
JIbHBIE YyecKue pecypcsbl
0 padoThI padoTbI

OcHOBHBIE TIpaBUIIa H300paKEHUS https://www.yaklass.ru/p/geometria/10-klass/parallelnost-

L Ha pUCYHKE IIOCKOCTH, 1 v-prostranstve-10435/opredelenie-i-svoistva-
rapajuiesIbHBIX MPSAMBIX skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-
(OTpE3KOB), Cepe/IMHbI OTPE3Ka 11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
[ToHsATHS cTepeoMeTpUHn: TOUKa,
npsMasi, II0CKOCTb, )

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-

IpOCTpaHcTBO. OCHOBHBIE . N _ .

5 Y y— 1 pon|at|.|a-.stereome.t.r||-10438/aksmmv-stereometrl|-|-|kh-

prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-

PHUCYHKE IIJIOCKOCTH, >64d9d3ee120
napaieNbHbIX MPSIMBIX
(OTpE3KOB), cepearHbI OTPE3Ka
[TonsiTuA: nepecexaroniuecs

: TUIOCKOCTH, MIEPECEKAIOIINECs 1 https://reader.lecta.rosuchebnik.ru/demo/7999/data/
IpsiMasi ¥ MI0CKOCTh; chapter05.xhtml
MIOJIYIIPOCTPAHCTBO
ITonsTHs: epecekaronuecs

4 IUIOCKOCTH, NIepeceKaronmecs | https://reader.lecta.rosuchebnik.ru/demo/7999/data/
npsiMasi ¥ III0CKOCTb; chapter05.xhtml
MOJIYIIPOCTPAHCTBO

5. MHororpaHHUKH, H300paxeHHe 1 https://resh.edu.ru/subject/lesson/6018/train/

MIPOCTEUIITNX TTPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIINX



https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapter05.xhtml
https://resh.edu.ru/subject/lesson/6018/train/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120

00BEKTOB

MHoTOrpaHHHUKH, H300paKeHNe
MPOCTEHIIINX MPOCTPAHCTBEHHBIX

6 https://resh.edu.ru/subject/lesson/6018/train/
buryp, HeCyIECTBYIOIIUX
00BEKTOB
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
AKCHOMBI CTEpEOMETPHH 1 noniat.iia-. stereome?ii— 10438/aksiomy-stereometrii-i-ikh-
7 prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-bob7-
MIEPBBIE CIEACTBUS U3 HUX 264d9d3ee]20
https://infourok.ru/prezentaciya-po-geometrii-na-temu-
g AKCHOMBI CTEPEOMETPUHN U aksiomi-stereometrii-i-sledstviya-iz-nih-klass-
MIEPBBIE CIIECJICTBUS U3 HUX 3100419.html
AKCHOMBI CTEPEOMETPUHN U
MIEPBBIC CICICTBUS U3 HUX.
9 Criocoter 3Ua FIAHHA TIPAMBIX H https://tepka.ru/geometriya 10-11/4.html
TUTIOCKOCTEH B MPOCTPAHCTBE.
O6o03HaueHus NpSIMbIX U
IJIOCKOCTEN
N3o0pakeHune ceaeHnit
MTUPAMHU/IBI, KyOa U IPU3MBI,
KOTOpPBIE MTPOXOIAT Yepe3 ux
10 p€6pa. UzobOpaxkeHune https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/
nepeceyeH sl MOTyYeHHBIX chapter_09.xhtml
mIockocTel. PackpaimmBanue
MOCTPOCHHBIX CEYEHUHN Pa3HBIMU
[[BETAMU
11 H300pakeHne ceueHuit https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/



https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_09.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_09.xhtml
https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/chapter_09.xhtml
https://tepka.ru/geometriya_10-11/4.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-aksiomi-stereometrii-i-sledstviya-iz-nih-klass-3100419.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-aksiomi-stereometrii-i-sledstviya-iz-nih-klass-3100419.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-aksiomi-stereometrii-i-sledstviya-iz-nih-klass-3100419.html
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://resh.edu.ru/subject/lesson/6018/train/

NUpaMU/ibl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT Yepe3 UX
pEbpa. N3o0paxkenue
[IEPECEYCHMS 1Oy YCHHBIX
mockocren. PackpammBanue
MIOCTPOCHHBIX CEYECHUHN Pa3HBIMU
1IBETaMU

chapter_09.xhtml

12

N3o0paxeHne ceyeHuit
nUpaMUIbl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT Yepe3 UX
pEbpa. N3o0pakenue
NIEPECEYEHMSI IOy YEHHBIX
miockocren. PackpammBanue
IIOCTPOEHHBIX CEYEHUHN Pa3HBIMU
1[BETaMU

https://reader.lecta.rosuchebnik.ru/demo/7959-63/data/
chapter_09.xhtml

13

N3o0paxkenue ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOJAT Yepe3 Ux
p€6pa. UzobOpaxkeHune
NEPECCUCHU MOJTYYCHHBIX
mIockocTel. PackpaimmBanue
MMOCTPOCHHBIX ceueHu Ppa3sHbIMU
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Merton cinegoB 11si TOCTPOCHUS
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15
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ITocTpoeHue ceuenuit B
nupamuze, Kyoe rno TpéM Toukam
Ha péopax. Co3/1aHNe BEIHOCHBIX
YEepTEKEH U 3aIIUCh 111aroB
IOCTPOEHUS
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Teopema 0 MpONOPLHMOHATBHBIX
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[ToBTOpEeHHE MIaHUMETPUH:
Teopema Menenas. Pacuersl B
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https://ufa-edu.ru/nimts/innovative-activity/
odar_deti_1.pdf
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3amaun Ha NOKAa3aTeIbLCTBO U
HCCIIEN0BaHUE, CBA3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
IIPOCTPAHCTBE
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[TonsTHA: MapaaeIbHOCTD
IPSIMOM M TNIOCKOCTHU B
npoctpascTse. [Ipusnak
[apaJuIeIbHOCTH NIPSIMOU U
ockocTu. CBolicTBa
[IapaJUIEIIbHOCTH NIPSMOU U
IJIOCKOCTH
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[Toctpoenue ceuenus,
MIPOXO/ISIIETO Yepe3 TaHHYIO
MPSIMYIO HA YePTEKE U
MapajuieIbHOTO JPYTrod MPSMOM.
Pacuér oTHOIIEHMIT

https://urok.1sept.ru/articles/212754
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[TapamensHas MpoeKIus,
MIPUMEHEHHUE TSI TOCTPOCHHUSI
cedyeHH KyOa
napasienenumnena. CBoiicTra
napajuieJenune/1a u Ipu3Mbl

https://kpfu.ru/docs/F1542985405/SadykovaRaz.pdf
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[TapannenbHble IUIOCKOCTH.
[Tpy3Haky napaaeabHOCTH JIBYX
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CAMHCTBCHHOCTH IIJIOCKOCTH,
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v-prostranstve-10435/opredelenie-i-svoistva-
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IIpaBHiIbHBIE MHOTOTPAHHUKH. )
p . . p https://reader.lecta.rosuchebnik.ru/demo/8285/data/
59 Pacuér paccTostHuii OT TOUKH 10
chapter16.xhtml
[IOCKOCTH
60 CnocoObl OMyCTUTh
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NEPIEHIUKYJIAPBL: CHMMETPUS,
CIBUT TOUYKH IO MapaJlIEIbHON
IPSIMOU

CnBur no HenapauieJIbHOU

01 IIPSIMOM, U3MEHEHUE PACCTOSHUI
Kowrporsras pabora "Bsanwoe https://infourok.ru/kontrolnaya-rabota-po-teme-pryamie-
62 pacrojoKeHUe NPSAMBIX U . ;
. \ i-ploskosti-v-prostranstve-1988855.html
IUIOCKOCTEH B IPOCTPAHCTBE
IloBTOpEHME: YrOJI MEKIY
HpSMBIMU Ha IJIOCKOCTH,
63 TPUTOHOMETPUS B IPOU3BOIHHOM https://resolventa.ru/teorema-pifagora-teorema-kosinusov
TPEYToJIbHUKE, TEOpeMa
KOCHHYCOB
IloBTOpEHME: YrOJI MEXKIY
64 CKPEIIMBAIOIINMUCS IPSIMBIMU B
POCTPAHCTBE
['eomeTpuyeckue METObI https://shkolkovo.net/catalog/
65 BBIUHCIIEHMS YIJIa MEXY geometriya_v_prostranstve_ stereometriya/
IIPSIMBIMU B MHOTOI'PAHHHMKAX nahozhdenie ugla mezhdu_pryamymi
JIByrpanssiii yroa. CBoicTBO https://infourok.ru/
66 JUHEHHBIX YTJIOB JBYTPAHHOTO prezentaciya_k uroku dvugrannyy ugol_geometriya_10
yriia klass-133968.htm
[TepnieHiuKyIspHBIE IIIOCKOCTH.
67 CBoiicTBa B3aUMHO https://www.youtube.com/watch?v=yupMOcZ8vmM
NEepIEHIMKYJIPHBIX INIOCKOCTEH
68 [Ipu3Hak nepneHIuKyJIIpHOCTH https://www.youtube.com/watch?v=yupMOcZ8vmM

IJIOCKOCTEH; TEOpEMa O IPSIMOM
IIEPECEYECHMS IBYX IIJIOCKOCTEN
NEPIECHANKYJISPHBIX TPETbEU
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IIJIOCKOCTH

[IpsamoyronbHBII
napasuieNienunen; Kyo;

69 W3MEpPEHHUsI, CBOMCTBA https://buduS.com/manual/chapter/3592
PSIMOYTOJIBHOTO
napajuiesenune sa
Teopema o AuaroHanu
70 EDHMOYTONBHOTO https://buduS.com/manual/chapter/3592
napasuieNienumne1a U CIeACTBHE U3
Heé
CrepeomeTpuueckue u
71 MIPUKJIAAHBIC 3a/1a4H, CBSI3aHHbIE https://kitaphana.kz/refrus/162-matematika/2158-
CO B3aMMHBIM PACMOJIOKEHUEM vzaimnoe-raspolozhenie-pryamih-i-ploskostey.html
MPSIMBIX U TUIOCKOCTH
IToBTOpEHME: CKPEIMBAIOIIUECS
7 npsMble, TapaJljieTbHbIC https://foxford.ru/wiki/matematika/
MJIOCKOCTH B CTaHIAPTHBIX skreschivayschiesypriamye
MHOTOTPaHHHKAX
[Tapa mapamienbHBIX TIOCKOCTEH
Ha CKPEIUBAIONTUXCS MPSMBIX,
73 pPacCTOSHUE MEKITY
CKPEIIUBAOIIUMUCS TIPSIMBIMU B
IIPOCTBIX CUTYAIMSIX
PaccrostHMIE OT TOUKH 10O
74 IUIOCKOCTH, PACCTOSTHUE OT https://www.youtube.com/watch?v=luEY 5iej61M
MPSIMOM JT0 TIIIOCKOCTH
75 Brruncnenue pacCTOSHUN MEXITY https://infourok.ru/prezentaciya-po-geometrii-na-temu-

CKPCHIUBAOIIUMHUCH ITPAMBIMH C
IOMOIIBIO HepHCHZ[I/IKYHSIpHOP'I

rasstoyanie-mezhdu-skreschivayuschimisya-pryamimi-
klass-3031767.html
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IJIOCKOCTH

https://www.mccme.ru/nir/seminar/files/
SkewLines2016.pdf

76

TpéxrpanHblii yroJy, HEpaBEeHCTBa
JUIsl TPEXTPaHHbIX YIIIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO yTJia

https://scask.ru/r_book_ster.php?id=42

77

DeMeHThl ceprudeckoi
Tr€OMETPHUU: Fe0/Ie3NIECKUE
JIMHAN Ha 3eMiie

https://www.youtube.com/watch?v=uLmH7H10Avw

78

KonTponbnas padota "YTisl u
paccrosiHus"

https://infourok.ru/kontrolnaya-rabota-po-teme-ugly-i-
rasstovaniva-10-klass-4309238.html

79

Cucremarusanus 3HaHUN
"MHOTOrpaHHHK U €ro 3J1eMeHThI"

80

[Tupamuaa. Bunasl nupamu.
[IpaBunpHas nupamuga

http://www.myshared.ru/slide/826371/

81

IIpusma. [IpsiMast u HaKJIOHHAA
npusMsl. [IpaBunbHas npusma

https://www.youtube.com/watch?v=BHd7XLjAbro

82

[IpsimMoit mapannenenunen,
IIPSIMOYTOJIBHBIN
napajuienenunena, Kyo

&3

BrlmyKkiibie MHOTOTpaHHUKH.
Teopema Ditnepa

https://foxford.ru/wiki/matematika/formula-evlera

84

BerImTykiibie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe U
MOJTyTpaBUIIbHbIE
MHOTOTPAaHHUKHU

https://www.youtube.com/watch?v=xw8I 5V66Xc

85

KonrponbHas pabora
"MHororpanHuku"
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Ilousarue BCKTOpa Ha IJIOCKOCTHU U

https://www.yaklass.ru/p/geometria/l 1-klass/vektory-v-
prostranstve-deistviia-s-vektorami-9248/opredelenie-i-

86 B IIPOCTPAHCTBE 1 fizicheskii-smysl-vektora-v-prostranstve-9286/re-
d581e789-fa78-4124-8e56-e301a9cadc34
87 CymMa BEKTOpOB 1 https://www.youtube.com/watch?v=NFUYvyfJ3dY0
88 Pa3HoCTh BEKTOPOB 1 https:// www.youtube.com/watch?v=NFUYyfJ3dY0
89 [TpaBuiio mapauenenumneaa 1 https://www.youtube.com/watch?v=NFUYy{J3dY0
90 YMHOXKEHHE BEKTOpa Ha YHUCIIO 1
o1 TPSZEZti?:;gffgii;;ﬂf;iﬂ;y | https://reader.lecta.rosuchebnik.ru/demo/7999/data/
. chapter24.xhtml

OJTHOM TJIOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE 1
93 Beruncienue yriia Mexy 1

BEKTOpaMH B ITPOCTPAHCTBE
94 [TpocTeiimue 3aga4un ¢ BEKTOpaMu 1 https://www.youtube.com/watch?v=fMpHnGOQWCWo
95 [Ipocreiimme 3a1a4 ¢ BEKTOpaMH 1 https://www.youtube.com/watch?v=tMpHnGQWCWo
96 [TpocTeiiue 3agaun ¢ BEKTOpaMu 1 https://www.youtube.com/watch?v=tMpHnGOQWCWo
97 [TpocTeiimune 3aaun ¢ BEKTOpaMu 1 https://www.youtube.com/watch?v=tMpHnGOQWCWo
08 O606HvleHI/Ie U cHUCTeMaTu3alus |

3HAHUH
99 O6O6HVICHI/IC 1A CUCTEMaTU3aIusI |

3HAHUH
100 Hrorosasi koHTposIbHAS paboTa 1
101 Wrorosasi koHTpOJIbHAS paboTa 1
102 O606HUJeHHe A CUCTEMaTHU3alusI |

3HaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI /151 VYUEHUKA

» MaremaTHKka: anredpa 1 Hayaja MaTeMaTH4YeCKOTo aHanu3a, reomerpus. ['eomerpus, 10-11

kiaccel/ Atanacsas JI.C. u np/., AknponepHoe o61mecTtBo «M3natensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.I'eomerpust. CamocTositenbabie padoThl. 10 kimace. / Maenckas M. A./

2.I'eomerpus. 10-11 xnaccel. [Toypounsie paspabotku. /Caaksa C.M., byty3os B.®./
3.I'eometpus. 10-11 knace. Jlunakrunyeckue matepuansl. ba3oBelii U yriryOJIeHHBIH yPOBHHU.

®I'OC /3uB bopuc I'epmanoBuy/

NAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1.I'eomerpus. 10-11 knacc. Aunaktuueckue Matepuabl. ba3oBelii U yriyOieHHBIH YPOBHHU.
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2.https://mageku.ucoz.ru/index/geometrija_10 11 klass atanasjan 1 s/0-60
3.https://catalog.prosv.ru/item/5077
4.https://11klasov.net/4336-geometriya-10-11-klassy-pourochnye-razrabotki-k-uchebniku-
atanasyana-saakyan-sm-butuzov-vf.html

5.https://mageku.ucoz.ru/index/geometrija_ 10 11 klass atanasjan 1 s/0-60

6.https://nashol.biz/searchdoc/67092/
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