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INOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma ydueOHOTO Kypca «l'eomeTpus» 0a30BOTO YPOBHS I 00yYarOIINXCSI
10 —-11 knaccoB pa3paboraHa Ha ocHOBe DeAepallbHOTO rOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CPEeIHEro O0mEero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIBABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOTO OOpa30BaHUS.
Peanuzanust  mporpaMMbl  00eCHeYMBAECT  OBIQJCHHE  KIIFOUEBBIMH  KOMIICTCHIIHSIMH,
COCTaBJISIIOIUMH OCHOBY JUISI CaMOPA3BUTHUSI W HENPEPBIBHOTO OOpa30BaHMs, IEIOCTHOCTD
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH OOYYAOITHXCSI.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TeOMETpUH Ha YpOBHE CpeaHero oOIiero ooOpazoBaHUs
00yCIIOBIIEHa MNPAKTHYECKONW 3HAYMMOCTBIO METAlpeIMETHBIX M MPEIMETHBIX pPe3ylIbTaToOB
0o0y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcs, GopMUpOBaHHUS
(GYHKIMOHATIHPHONH MaTeMaTHYECKOW TPAaMOTHOCTH, W3YYEHHUS JAPYIHX YYEeOHBIX IUCIHILIHH.
PazButne y oOywaromiuxcs NpaBUIBHBIX MPEACTABICHUI O CYIIHOCTH M MPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPaKIMid, COOTHOIICHUU PEATIbHOTO U UCAIBHOTO, XapaKTepe OTpaKeHUs
MAaTE€MaTUYECKON HAayKOM SIBJICHUH U IIPOLIECCOB PEAIBHOIO MHMpPA, MECTE TEOMETPUU B CUCTEME
HAayK M pOJIM MaTeMAaTUYECKOTO MOJICIMPOBAHUS B HAaydyHOM IIO3HAHMM M B MPAKTUKE
crocoOCTBYeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS Y4YalIMXCs, a TaKkKe KayecTB
MBILIICHHSI, HEOOXOAUMBIX JUISl aJjalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEAMETOB HA YpPOBHE CpPEIHEro OOILIero
0o0pa3oBaHus, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHs KaK TUCIHMIUIMH €CTECTBEHHO-
HAyYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MblIUIeHHE, (opMUpyeMOe MpH H3YyYEHUH OO0YYaroLUMMCS HOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHWUHU IICTIOYKH JIOTHYECKUX YTBEPKICHUH B XOJAE pPEIICHHS
TeOMETPUYECKUX 33/1a4, YMEHHE BBIIBHTaTh M ONPOBEpPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCSl MPHU pEIICHUH 3ajJjad eCTEeCTBEHHO-HAy4HOIro IHUKJIA, B YaCTHOCTH U3 Kypca
bu3uKy.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYHICCTBEHHYIO pOJb BO BCEX
o0acTsaX JesTeTbHOCTH dYenoBeka. OpueHTanusi YeloBeKa BO BPEMEHH W TNPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO ObITHsA, (opMa OTpa)kKeHUs OKPYXKAIOIIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHMUS M AKTUBHOTO  IpeoOpazoBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00beIMHACT pa3Hble BUIbI y4eOHOW U TPYIOBOU
NEeSITETTHHOCTH, SIBIISICTCS OJHUM M3 TPO(PECCHOHATBHO BaXKHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3a7ada GOPMHPOBAaHUS Yy OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B TIIOJATOTOBKE K TPaKTHYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBICHUSM.

Ilens ocBOeHUS MpOTrpaMMbI yaeOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM YpOBHE OOyUCHUS
— o0meoOpazoBaTtelbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYaIOIIMXCS 4Yepe3 00ecTeueHHe
BO3MOXKHOCTH MPHOOPETEHUSI M UCIOJIB30BAHUS CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUU H
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3ZMOXXHOCTH YCIIEITHOTO MPOAOIDKEHHUS 00pa30BaHuUs 10
CHEIHAIIbHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOJIb30BAaHUEM I'€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHa3HaueHa Ui OO0ydaronuxcs
CpeIHeW IIKOJbl, HE HWCIBITHIBABUIMX 3HAYUTEIbHBIX 3aTPYJHEHUH HA YpPOBHE OCHOBHOTO



obmero obpazoBanus. TakuMm oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOWTH
o0mye MaTeMaTHYeCKue YMEHHUsI, CBSA3aHHBIE CO CIICHU(PHUKON FeOMETPUN U HEOOXOAUMBIC IS
KU3HH B COBpeMEHHOM oOriecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oosee riyOOKO, €ci B JalbHEHUIIEM BOSHHUKHET HEOOXOJUMOCTh B T€OMETPHUECKUX 3HAHUIX B
podhecCuoHaNbHOM e TEIbHOCTH.

JlocTikeHe e OCBOCHUS IMPOrpaMMBbl 00€CIICUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIME 3a1auaMu 0OCBOCHHSA Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISFOTCA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOM KYJIBTYPbl U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY)KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAaHHMKAX M TeJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJIENIX, MO3BOJSIONIMX OMHUCHIBATh U U3YYaTh pa3HbIe
SIBIICHHUS OKPY>KAIOLIETO MUPA;

e (QopmupoBaHUE yMEHMs DPACIO3HABATh HA YEPTEKax, MOJEISIX U B PEATbHOM MHUPE
MHOTOTPAaHHHUKH U TeJla BpaIICHUS,

® OBJAJICHHE METOJaMU peHIeHHs 3a7ad Ha TOCTPOSHUS Ha M300paKEHUAX
POCTPAHCTBEHHBIX (HUTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSAMHU O MHOTOTPAaHHHKAX H
TeJIaX BpAIlleHUs] U UX OCHOBHBIMHU CBOMCTBaMH,

e OBJIQJICHUE AJNTOPUTMAMH PEUICHUS OCHOBHBIX THUIOB 3ajad, (OPMHPOBAHUE YMEHUS
NPOBOIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  PAcCYKIEHHs B  XOJA€  PEUICHHUS
CTEpEOMETPUYECKHX 3a/1a4 U 33124 C IPAKTUYECKUM COJIEpKaHHUEM,

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  0Oydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIIJICHNUS,

e (dopmupoBaHue (QYHKIIMOHATHHON TPAMOTHOCTH, PEIIEBAHTHON T€OMETPHH. YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallUsIX W TMpPHU WU3YYCHUH JAPYTHX Y4EOHBIX HpPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH H 3aKOHOMEPHOCTEH, (OpMyaMpoBaTh WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPHUUECKHUE MOJENM, NPUMEHSITh OCBOCHHBIN
TFeOMETPUYECKUN  ammapar JUisl  pelieHus MNpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TIOJTYYCHHBIC PE3yJIbTATHI.

OTIUYHATENBHOW 0COOCHHOCTBHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYpC CTEPEOMETPUHU

B HayaJle ero U3yueHHUs 3a/1ay, peHIaeMbIX Ha YPOBHE MHTYMTHBHOIO IIO3HAHUA, H
ornpene€HHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET IPOTEKaHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K NANbHEHIIEMY N3YUEHHIO TIPEIMETa.

[Ipennourenue OTAAETCS HAISIHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €ecTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEIACTABICHWA Yy ydalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pEIlIeHHUs 3a7a4 Ha CO3/IaHue MMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAUTCS C
OTIOpPOil Ha HATJISIIHOCTH, a OTNIEPHUPOBAHKUE 00Pa30M — B YCIOBHUAX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 UCXOHOTO COCPIKaHuUsI.

OcHOBHBIE conepkaTenbHbie JUHUKM Kypca «[eomerpum» B 10-11 kmaccax:
«MmuororpanHuku», «IIpsiMble U TIJIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «Bektopsl u
KOOPJIMHATHI B IpocTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacnpeaessieTcss He TOJIbKO



10 COJCpKATENbHBIM JIMHUAM, HO W MO rogaM OOy4YeHHS Ha YPOBHE CpEJHEro OOIIero
o0pa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLEE IPEAMETHBIM pE3yJbTaTaM OCBOEHUS
pabodeli mporpaMMsl, pacrpeeIEHHBIM 10 To1aM 00y4YeHHUs, CTPYKTYPUPOBAHO TAaKUM 00pazoM,
9TOOBl  OBJAJCHHE TICOMETPHUYECKMMH IOHATHSMH M  HABBIKAMH  OCYILIECTBIUIOCH
MOCJIEIOBATEIbHO W TOCTYNATENbHO, C COONIONEHHUEM NPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYI0 CHCTEMY I'€OMETPUIECKHUX MPEACTABICHUN 00yJaronuxcs,
pacmmpss ¥ yriayossist e€, o0pa3yst pOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha m3yuenue reomerpun otBoautcs 2 4aca B Heaemo B 10 kimacce u 1 wac B Henmeno B 11
KJ1acce, BCero 3a JBa roaa ooydyenus - 102 yueOHbIx vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeoMeTpun. Touka, mpsimasi, III0CKOCTh, MpocTpaHCcTBo. [loHsaTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH. AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosoxkeHue NpsAMbBIX B IPOCTPAHCTBE. NEPECEKAIOLINECS, NapalleIbHble U
CKpeluuBamomuecs npsaMble. [lapamienbHOCTs HPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE!
napajuleJibHble IPsMBbIE B IIPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSIMBIX; NapauIeIbHOCTH
IPSMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM; YroJl MEXIy NIpPSIMbIMH B
npoctpaHcTse.  [lapamienbHOCTE  IUIOCKOCTEH:  MApajuleldbHBIE  IJIOCKOCTH;  CBOMCTBA
napajieNibHbIX m1ockocTel. Ilpocreiine npocTpaHcTBeHHbIE PUTYpBI HA INIOCKOCTH: TETPadIp,
KyO, nmapajuienenuiie]]; IoCTpOeHUE CeYeHU .

[lepneHuKYISIPHOCTE  IIPSAMOM M IJIOCKOCTH.  NEPIEHIUKYJSAPHBIE IPsMBIE B
IIPOCTPAHCTBE, INPsIMBbIE IAPAUICIBHBIE M IEPIECHIUKYJSAPHBIE K IUIOCKOCTH, IPHU3HAK
NEPNEHIUKYJIIPHOCTH NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMON NEpHEHAUKYJIIPHON
IUIOCKOCTH. YTJbl B IMPOCTPAHCTBE. YroJl MEXAY NPSIMOM M IUIOCKOCTBIO; JBYTPaHHBIN yroll,
JIMHEHHBIN YroJl JABYTpaHHOTo yria. llepnenaukyissp M HakJIOHHBIE. PACCTOSIHUE OT TOYKH 110
IUIOCKOCTH, pAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUus (UIypbl Ha IJIOCKOCTb.
IlepneHqUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHIUKYISPHOCTH ABYX IUIOCKOCTEH. Teopema
0 TPEX NMEPHEHIUKYIIApax.

MHoOrorpaHHuKHU

[lonsiTHE MHOIOTrpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronbHasi npusma, rpaHu
U OCHOBaHMS NMPU3MBI; IpsiMasi U HAKJIIOHHAs IPU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN Napajuiesienunes U ero cpoiictBa. [lupamuaa: N-yromapHas
NUpaMHja, TPaHU U OCHOBAaHME NUPAMUJbI; OOKOBas W IOJIHAS TOBEPXHOCTb MHPAMUJIBI;
IpaBWIbHAs M YCEU€HHas MNHpaMuaa. OJIEMEHTbl MNpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPaHHMKU. MOHATHE NMPABUIBHOIO MHOIOIPAaHHUKA; MPaBUJIbHAS NPHU3Ma U IPaBUJIbHAS
NUpaMuJia; MpaBUIbHas TPEyrojbHas MUpaMuaa U MpaBUWIbHBIN TeTpasap; kyO. IlpencraBnenue
O TMPaBWIBHBIX MHOIOTPAHHMKAaX: OKTadJp, JIoAeKa’ap M ukocadap. CedeHHs NpU3MBI H
MUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE. CHUMMETPHsI OTHOCUTENIBHO TOYKH, NPSAMOH, IIOCKOCTH.
DJIEMEHThI CHMMETPHUH B IUpaMuax, napauieJenuIeax, NpaBUJIbHbBIX MHOTOTpaHHUKAX.

Brrumnciienre 351eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOW IOBEPXHOCTH IMPsAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOW MOBEPXHOCTH NpsMOM mpu3Mel. [lmomanes OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIBHON NHpamMuabl, TeOpeMa O IUloumaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O0BEéM nupaMusl, IPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOUICHHS MEXIY IUIOUIAIIMHU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.



11 KJIACC

Tejia BpalieHus

[MunuHapuyeckass MOBEPXHOCTh, O0Opa3ylouie UWIMHAPUYECKONH TMOBEPXHOCTH, OCh
HWIMHIPUYECKON rmoBepxHOCTU. Llunuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 00pa3yromas u
0Cb; IJIOLIAb OOKOBOM M IOJHOW IMOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolIe KOHMYECKOM IOBEPXHOCTH, OCh M BEpLIMHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHWME M BeplIMHA, OOpa3ymoolias U OCh, IUIOMAIb
OOKOBOW W TOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opasylollue M BbICOTA;, OCHOBaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AWAMETp, IUIOUIAJb TMOBEPXHOCTH cdepbl. BzanmHoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Mmiomaab chepsl.

N3006paxeHue Ten BpalleHus Ha II0CKOCTU. Pa3BEpTka numuHapa u KoHyca.

KomOuHanuu Tenm BpalieHuss ¥ MHOTOIPAaHHUKOB. MHOIOrpaHHMK, ONMCAaHHBIM OKOJIO
cdepsl; chepa, BMcaHHas B MHOTOTPAHHHK, HITU TEJIO BPAIICHHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO TMapaienenumneaa u cienctsus uz He€. OO0bEM nmianHiapa, konyca. O0béM
nrapa ¥ 1miomaab cepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXIY IUIOMAASIMU TIOBEPXHOCTEH,
00BEMaMU ITONOOHBIX TEI.

Ceuennss mmiuHApa (MapauiedbHO W NEPHEHIMKYISPHO OCH), CEYeHHsS KOHyca
(mapauienbHOEe OCHOBAHHIO U MPOXOJIAIICE Yepe3 BEPIIUHY), CCUCHHUS 1Iapa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mockocTy U B npocTpaHcTBe. Cl105K€HNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasnokeHue BekTOpa MO TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM MPaBUII IEHCTBUMN C BEKTOPAMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B npocTtpaHcTtBe. Koopaunarsl BekTopa. Ilpocreimme
3a/la4yd B KOOpJAMHATax. Yroil MexAy BekTopamu. CKanspHOE NPOU3BEJIEHUE BEKTOPOB.
Beruncnenve yriioB Mexay HNpsMBIMH U INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOJ IpPH
pELIEHNN T€OMETPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpOrpaMMbl yuyeOHOro mnpeamera «MaremaTuKa»
XapaKTEePU3YIOTCA:

I'paxknanckoe BocnnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMM OO0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOro OOIIEeCTBa, MPEACTABICHUEM O MAaTEMaTHMUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAYyp TIpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMP.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJbHBIMH HMHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMU M Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIIUTAHME!

c(hOPMUPOBAHHOCTHIO POCCUIICKON Tpa’kJaHCKOW MICHTUYHOCTH, YBAKEHUS K MPOLLIOMY
W HACTOSAIIEMY POCCHUCKOM MaTEeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JTOCTIKEHUH B IPYTHX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS |

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOrOo Hapoja; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, THUECKOTO TMOBEJACHHS, CBI3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH)KEHUN HAyKU U JIEATEIIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B MOCTPOCHHE
yYCTOMYUBOTO OYIYIIEro.

JcTeTHYecKoe BOCIUTAHHUE!

ACTETUYECKMM  OTHOIIEHWEM K MHUpPY, BKIIOYas OCTETUKY  MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, PpacCy>KIACHHI; BOCHPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3jIuvHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHSAThH MaTeMaTHYeCKHE 3HAHUA B HHTEpecax
310poBOTO U Oe3omacHoro obpas3a >KW3HM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, peryispHas (uznueckas
AKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHHMS, MPHU 3aHIATHUAX CIOPTHBHO-030POBUTEILHOM
JeSATeTLHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHOHATBEHON IESITEIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW M €€ MPHIOKEHUSIMH,
YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO H
caM00OOpa30BaHUI0 HAa TPOTSDKEHUHM BCEM JKU3HHM, TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B
PEIICHUHN PAKTUIECKUX 337]a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JK0JI0rHYeCcKOe BOCIIUTAHHE!

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKON KYIbTYPhl, MOHUMAHHUEM BIIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHME MPUPOJAHOW W COLMAIBHOM Cpeibl, OCO3HAaHUEM
I00aNbHOTO  XapakTepa JSKOJIOTMYECKUX  MpoOJieM; OpUeHTallell Ha  [pUMEHEeHHe
MaTeMaTUYECKUX 3HAHUN JUIsl pelieHus 3ajjad B 00JacTH OKPY’Karolleil cpelbl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX TOCJIEICTBUN JIJIs1 OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOT0 MO3HAHMA:



Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMaTHYECKON HAyKH Kak c(epsl
YEJIOBEUECKOU JIEATEIIbHOCTH, ITANOB €€ Pa3sBUTHUS M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU W MaTeMATHYECKOW KyJIbTYpPOHW KaK CPEICTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYIIECTBIATH IPOCKTHYIO M  HCCIIEIOBATEIBCKYI JEATEIbHOCTD
WHIUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOro npeamera «MaTemaTuka»
XapaKTepU3YIOTCS  OBJAJECHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHBIMU  OelCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHBIMU — Pe2VAAMUGHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX npoyeccos odyuaiowuxcs (0c6oeHue Memooos NO3HAHUSL OKPYICAIouje20 Mupa;
NPUMEHEHUe JI02UYEeCKUX, UCCIe008AMENbCKUX ONEPayUll, yMeHUul pabomams ¢ uH@Gopmayuetl).

Ba3oBble Jloruyeckue aeiicTBHS:

® BBIABIAATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTHM, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OMPECICHUS MOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALINN, OCHOBAHHS JJIs1 00OOIICHUS
¥ CPaBHCHUS, KPUTCPUH TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHMATH, (DOPMYJIIMPOBATH M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPIUTEIbHBIC U
OTpUIATEIIbHBIC, SMHINYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

® BBIABISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHSX; IPEIaratb KPUTECPUH IS BBHISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIFOUEHUH 0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIHLHO TOKA3aTEIbCTBA MATEMATHICCKUX YTBEPKIACHUN (IIpSIMbIe
U OT TPOTUBHOTO), BBICTPAWBaTh AapPryMCHTAIMIO, MPHBOIAWTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BBIBO/IBI;

e BBIOMpATh CMOCOO pelieHus y4eOHOW 3a7auu (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
peleHus1, BEIOUpaTh HanOoJee MOAXOASAIINNA ¢ YIETOM CaMOCTOSTEIILHO BBIJICTICHHBIX
KPHUTEPHEB).

ba3oBrble ncciiegoBare/IbCKHe 1eCTBHA

® HCIOJIB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  TIO3HAHWS,
(dbopMyIHpOBaTh BOMPOCKH], PUKCUPYIOLTNE TPOTUBOPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHoe, (OPMHUPOBATH THUIIOTE3y, ApPTyMEHTHUPOBATH CBOIO TMO3HIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sBJIEHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKY OOBEKTaMH, SIBIICHUSIMU, TIPOIIECCAMU;

® CaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHHS W  BBIBOJABI IO  pe3yjbTaTaM
MPOBEEHHOTO HAOIIOCHMS, UCCIIEOBAHUS, OIEHUBATH JIOCTOBEPHOCTh IMOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC PAa3BUTHUC MPOLCCCA, a TAKIKC BbIABUTATH MMPCAIIOJIOKCHUSA
O €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ undopmanmeii:

BBISIBIIATH AeULUTBHI HHPOPMALUMY, TaHHBIX, HEOOXOAUMBIX JAJIsl OTBETa Ha BONPOC U
JUIS peLLeHUs 3a/1a4H;

BbIOMpaTh MHGMOPMAIMIO W3 HCTOYHUKOB PpA3JIMUYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMaTH3UPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (hopMm
IIPE/ICTABIICHMUS,

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pa3inuyHbX (opmax,
WITIOCTPUPOBATh rpauuecky,;

OLICHMBATh HAAEKHOCTh HMH(POPMAIUM IO CAMOCTOSITEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanonvle KOMMyHUKamugHwvle Oeticmsusi, 06ecneuusaom c@hopmuposanHoCcme

COYUANBHBIX HABLIKOB 00YUAIOUUXCAL.
Oommenue:

BOCIIPMHHUMAThL 1 q)OpMy.HI/IpOBaTI) CY)KACHUA B COOTBETCTBUHU C YCIOBHAMHU H LCIAMU
oOlIeHMs]; SCHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOIO TOYKY 3pPEHMSI B YCTHBIX U
NMCBMEHHBIX TEKCTaX, AaBaTh IMOSICHEHHS 110 X0y PELICHHUS 33a4, KOMMEHTHPOBATh
HOJTY4EHHBIH pe3yJIbTar,

B X0/1¢ 00CYKJICHUS 337]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJIaeMOl TEMBbI, IPOOIIEMH,
peHIaeMOI\/'I 3aJ1a4i, BBICKa3bIBaTb HJIECH, HanlCJICHHBIE Ha IIOUCK peHIeHI/ISI;
COIIOCTAaBJIAATb CBOU CYXKACHUA C CYXIACHUAMU OPYIrUX YYAaCTHHUKOB JMajiora,
0oOHapy’KUBaTh Pa3IMuUe U CXOJACTBO MO3ULMI; B KOPPEKTHOH (hopme HopMyIHpOBaTh
pa3HOIJIacHsi, CBOM BO3PAKECHHUS;

MNPEACTABIATE PE3YJIbTAThI PCIICHUA 3a/]a4H, SKCIICPUMEHTA, UCCIICAOBAHN, HpOGKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUICHHS € Y4E€TOM 3a7ay Mpe3eHTalud U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4yecTBO:

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUAYATbHON pabOThI
MpU  pelmIeHnH YYeOHBIX 3aj7ad; NPUHUMATh IIeJIb COBMECTHOM JEATEIHbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pacmpenensTh BHABI pPadoT,
JIOTOBApUBAThCA, OOCYXIaTh TMpOILeCC U pe3ynbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKUX JIIOZIEN,

y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKICHMS, OOMEH MHEHHI, KMO3TOBbIC
IITYPMBI» W HMHBIC); BBIMOJHATH CBOIO YacTh pPabOTBl W KOOPAWHHPOBATH CBOU
JIEUCTBHSI C IPYTUMHU YJI€HAMU KOMaH/Ibl; OIICHHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIHI
MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvhvie pecynamugnsle oeticmsus, 06ecneuusaiom Gopmuposanue CMolC108blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3amnus:

COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 33aa4H, BBIOMPATh CIIOCOO PELIeHUs C yUE€TOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIIEHU ¢ y4ETOM HOBOW MH(pOpMAIIHH.

CaMOKOHTPOJIb:



e BJAJeTh HaBbIKAMH I[IO3HABATENbHON peQIIeKCHH Kak OCO3HAHUS COBEpPIIAEMBIX
NEHUCTBUII M MBICIUTENbHBIX MPOLIECCOB, HX pe3yibTaToOB;, BJIaJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca W pe3yibTaTa PELIEHUS MaTeMaTH4eCKON
3a/1a4H;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEUICHUM 3aJaud, BHOCUTb
KOPPEKTHBHI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUWBAaTh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHKEHUSI WM HEIOCTI)KEHUS pe3ylbTaTOB MAESTeNbHOCTH, HAaXOIUTh OILUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OrniepupoBaTh NOHIATUSAMU: TOUKA, MpsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJICJICTBHS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3aad.

OnepupoBaTh MNOHATUSAMH: TAPAUIETBHOCTh M HEPIEHIUKYISAPHOCTh MPSMBIX H
IJIOCKOCTEM.

KnaccuduiupoBars B3aMHOE pacIoyioKeHUE MPSIMBIX U TIIIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSAMU. JABYTPAaHHBIM Yroj, TpaHW JBYTPaHHOrO yria, pebpo
JIBYTPAHHOTO yTJia; TWHEHHBINA Yroll ABYTPAHHOTO YIJIa; TpaaycHas Mepa JIBYIpaHHOTO yTIiia.

OnepupoBaTh TOHSATUSMHU. MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBI MHOTOTPAHHUK,
AJIEMEHTBhI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuja; MPU3Ma, MPSMOYTOJIbHBIN
napaiesienurne/, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBAaHHS [UIs  KJacCUUKAIUU
(BBIMMyKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TMPAaBWIbHBICE MHOTOTPAHHUKH, TMPSIMbBIC U
HAKJIOHHBIC PU3MBbI, TTAPAIIICITICTTUIICbI).

OrnepupoBaTh NOHATHSAMU: CEKYyIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHIIAITH TOCTPOEHUS CEYCHUH, UCTIONB3YS METO]] CJICIIOB.

CTpouTh CEUYEHUSI MHOTOTPAHHHKOB METOIOM CJIEIOB, BBITOJHATH (BBIHOCHBIE) MIIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemate 3amaunm Ha HaxOXXICHHE TEOMETPUYECKUX BEIUYMH TIO0 o00pa3laMm WiH
ajqropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHHH CTaHAapTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIUYMCICHUE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOUYKH JO
MPSIMO#, OT TOYKH JI0 TIFIOCKOCTH, MEKTy CKPEIIUBAIOITUMHUCS MPSIMBIMHU.

Pemate 3amaunm Ha HaxOXICHHE TEOMETPUYECKHUX BEIUYMH TIO0 o00pa3laMm WiH
ajaropuTMaM, NPUMEHSE W3BECTHBIE AHATUTHUYECKHE METOJAbl IPU PEIICHUH CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYMCIECHUE YIJIOB MEXIY CKPEIIMBAIOIIUMUCS MPSIMBIMHU, MEXKIY
NPSIMOM U TJIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbranciats 00bEMBI M TIIOMIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MHpaMKa) ¢
NpUMEeHEeHHEeM (OpPMYJ; BBIUUCIATH COOTHOIICHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00bEéMaMH TOJJOOHBIX MHOTOTPaHHHUKOB.



OmepupoBaTh MOHSATUSIMU. CHMMETPHUsI B MPOCTPAHCTBE, IIEGHTP, OCh U IUIOCKOCTh
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPEHI.

W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh MH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPHYECKUX (GUTypax, IPEJCTABICHHYIO Ha YEePTEkKAX U PHCYHKAX.

[lpuMensaTs reomerpuueckue (aKThl Uil PELICHHS CTCPEOMETPHYCCKUX — 3ajad,
nmpearojgararomux HECKOJIbKO IMIaroB pCuICHHA, €CJIW YCIOBUA NPHUMCHCHHA 3adaHbl B SIBHOM
dopwme.

[IprMeHsATh TpoCTeiilue MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUH CTEPEOMETPUICCKHX 3a/1aY.

IIpuBoauTe IpUMEPBI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEHM B IPHUPOAE U KU3HHU,
pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B MICKYCCTBE.

[IprMeHSATh TOJyYCHHBIC 3HAHWSI HA MPAKTHKE. aHAIW3UPOBATh PEANbHBIC CUTYAllMH U
IPUMEHATh W3y4YCHHbIC IOHATHS B  MPOIECCe [OUCKA  PEIICHHS  MAaTeMaTHYeCKH
cOpMyTHPOBaHHON MPOOIEMBI, MOJCIMPOBATh pPEANbHBbIC CHTYyallMM Ha S3bIKE TCOMETPHH,
UCCIIC/IOBATh MMOCTPOCHHBIC MOJICIN C HMCIOJb30BAHHMEM TI'€OMETPUYCCKUX TOHSITHH M TEOpEM,
armapara ajareOpsbl; pelaTh MPakTUUECKUE 3a/]a491, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUYCCKHX
BEJTHYHH.

11 KJIIACC

OnepupoBaThb MOHATHUSIMHU: LWINHAPUYECcKast MIOBEPXHOCTb, oOpazyrorue
WIMHAPUYECKOM MOBEPXHOCTH; HMIIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolie KOHNUECKOH
MIOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MWIMHADP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALCHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U IIOCKOCTH.

OnepupoBaTh MOHATHAMHU: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CETMEHTA,
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOA; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIONIAAM MOBEPXHOCTEH Ted BpAallleHUs,, TEOMETPUUECKUX Tl C
npUMEHEHHEM (OopMyIL.

OnepupoBaTh MOHITHSAMH. MHOTOTPAaHHHK, BIIMCAHHBIA B c(epy M ONMMCAHHBIA OKOJIO
cdepsr; chepa, BOMCaHHAS B MHOTOTPAHHUK WIIH TEJIO BPALICHHUS.

BbI4uCIATE COOTHOIICHHUST M@Ky IUIOIAIsIMM MOBEPXHOCTEH M 00BEMaMHU IMOAOOHBIX
TeJl.

N300paxkaTh n3ydaeMble (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BeImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPALCHHUS.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPa30BHIBATE HH()OPMAITUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MPeICTaBIEHHYIO Ha YepTeXax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOAHATD AEUCTBUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YHCJIO, OOBICHATH, KAKUMH CBOMCTBAMH OHU 00JIaaroT.

[TprMeHATH MpaBUIIO Napaiesienunea.



OnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPIWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKAIIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB W MPOU3BEICHUE BEKTOPA HA YUCIIO, YIOJ MEXIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP TI0 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensiTh reoMmeTpudeckue (AKTBl IS PEIMICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB PEHICHUs, €CIU YCJIOBUs NMPUMEHEHUS 3aJaHbl B SIBHOM
dopwme.

Pemats mpocreiiiye reoMeTpruuecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemrate 3aauum Ha JO0Ka3aTelbCTBO MATEMATHYCCKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYECKUX BEJIIMYHMH 10 00pa3liaM WU aJIroOpuTMaM, MPUMEHSS W3BECTHBIE METObI MPH
PEIICHUH CTAaHAAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHIINE MPOTrPaMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHKAITMOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPUICCKUX 3a]1aY.

[lpuBOAUTE TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJC U KH3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHSTh TIOMyYeHHBIC 3HAHUS Ha MPAKTUKE. aHAIM3HPOBATh PEAbHBIC CUTYAIllUd U
NPUMEHATh ~ M3YYCHHBIC TOHSATHS B  TPOILECCE TIOMCKAa PEHICHHUS  MaTeMaTHYeCKU
c(hOpMyIUPOBaHHON MPOOIEMBI, MOJECIUPOBATh pealbHbIE CUTYallMd Ha S3BIKE T'€OMETPHH,
UCCJICSIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOPEM,
amnmapara ajreOpsl; penarh MPaKTUICCKUE 3a1a9H, CBA3aHHBIC ¢ HAXOKICHHEM IeOMETPHUICCKIX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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https://videouroki.net
https://www.yaklass.ru/?from=menu
5 MHoTrorpaHHHKH 11 1 https://ege.sdamgia.ru/
https://videouroki.net
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 httpS:/l\évwvv_'vaklass'rU/?T rom=menu
ttps://ege.sdamgia.ru/
7 [ToBTOpEHUE: CeueHus, paCCTOSIHUSI U YTJIIbI 4 1 https://www.yaklass.ru/?from=menu
OBIIEE KOJIMYECTBO YACOB I10 68 5

[TPOTPAMME



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://ege.sdamgia.ru/
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://ege.sdamgia.ru/
https://www.yaklass.ru/?from=menu

11 KJIACC

Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI KoJsmn4yecTBo 4yacoB DuekTpoHHbIe (uGpoBbIE)
n/n o0pa3oBaTe/ibHbIE PECYPChI
Beero KonTposabHbie
padoThI
https://www.yaklass.ru/?from=menu
1 Tena BpaieHus 12 https://ege.sdamgia.ru/
https://videouroki.net
https://www.yaklass.ru/?from=menu
2 OOBEMEI TEN 5 1 https://ege.sdamgia.ru/
https://videouroki.net
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://www.yalflass.ru/?fromzmenu
https://videouroki.net
4 IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 7 1 https.//m%?/lﬂjaessurrlgglﬁer?—menu
OBIIEE KOJIMYECTBO YACOB I10 34 3

ITPOTPAMME



https://www.yaklass.ru/?from=menu
https://ege.sdamgia.ru/
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://ege.sdamgia.ru/
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://videouroki.net/
https://www.yaklass.ru/?from=menu
https://videouroki.net/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne aTra DJIeKTPOHHLIe U POBLIE 00pa3oBaTeJLHLIC
Tema ypoka A P unp P
n/n KoangecTBo uacoB U3ydeHus pecypchl
KoHTpoJbHbIe
Bcero
padoThI

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuia
1 U300paKEeHHS HA PUCYHKAX: 1 https://resh.edu.ru/subject/lesson/2780/
U300pakeHUs IOCKOCTEH,
napajieIbHBIX MPSIMbBIX
(oTpe3koB), cepearHbI
OTpe3Ka

Ilousrns:. MEepeCCKarommecs
IIJIOCKOCTH, 1 https://videouroki.net/tests/vzaimnoie-raspolozhieniie-
niepecexarormuecs npsamast u ploskostiei-v-prostranstvie.html

IIJIOCKOCTH

Iloustns:. MEpEeCCKAr0IUCCA
IIJIOCKOCTH, https://videouroki.net/tests/vzaimnoie-raspolozhieniie-
niepecexarormuecs npsaMast u priamoi-i-ploskosti-v-prostranstvie.html

IIJIOCKOCTH

3HaKOMCTBO C

MHOFOFp AHHUKaMH,
u300pakeHue
MHOFOFpaHHI/IKOB Ha
pPUCYHKaX, Ha
HpOGKHI/IOHHBIX qepTemax

HauanpHbie cBegeHU O https://videouroki.net/video/37-secheniya-kuba-
KyOe ¥ mupammuJie, uxX prizmy-piramidy.html



https://resh.edu.ru/subject/lesson/2780/
https://videouroki.net/tests/vzaimnoie-raspolozhieniie-ploskostiei-v-prostranstvie.html
https://videouroki.net/tests/vzaimnoie-raspolozhieniie-ploskostiei-v-prostranstvie.html
https://videouroki.net/tests/vzaimnoie-raspolozhieniie-priamoi-i-ploskosti-v-prostranstvie.html
https://videouroki.net/tests/vzaimnoie-raspolozhieniie-priamoi-i-ploskosti-v-prostranstvie.html
https://videouroki.net/video/37-secheniya-kuba-prizmy-piramidy.html
https://videouroki.net/video/37-secheniya-kuba-prizmy-piramidy.html

Pa3BEPTKH U MOJIEIIH.
CeueHusi MHOTOTPAaHHUKOB

HauanbsHble cBeieHUS O
KyOe 1 mupammuie, ux
Pa3BEPTKH U MOJIEIIH.
CeueHusi MHOTOTPAaHHHUKOB

[Tousatue 00
AKCUOMATUYECKOM

MOCTPOCHUHU CTEPEOMETPHUU:

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252

TTonsTue 00
aKCHOMATHYECKOM

[IOCTPOECHUHU CTEPEOMETPHUU!

AKCHOMBI CTCPCOMCTPHUHA U
CJIICACTBHA U3 HUX

[Tousatue 00
AKCHUOMATUYECKOM

MNOCTPOCHUU CTCPEOMETPHUMU.

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

10

TToustue 00
AKCHUOMATHUYECKOM

HOCTPOCHUU CTEPEOMETPUU!

AKCUOMBI CTCPCOMECTPUN U
CJIICACTBHA U3 HUX

https://videouroki.net/tests/tiest-aksiomy-
stierieomietrii-i-sliedstviia-iz-nikh.html

11

B3anmuoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE!
[IEPECEKAIOIINECS,
napajuieIbHbIE U
CKpELIUBAOIIKECS IPSIMBbIE

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-
svoistva-skreshchivaiushchikhsia-priamykh-ugol-
mezhdu-priam -11302
https://resh.edu.ru/subject/lesson/6133/

12

[TapamnenbHOCTH NPSIMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE!

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://videouroki.net/tests/tiest-aksiomy-stierieomietrii-i-sliedstviia-iz-nikh.html
https://videouroki.net/tests/tiest-aksiomy-stierieomietrii-i-sliedstviia-iz-nikh.html
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://resh.edu.ru/subject/lesson/6133/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253

napasuiesbHbIe MPsIMbIC B
IIPOCTPAHCTBE;
napajuieabHOCTh TPEX
TPSIMBIX

9253 https://resh.edu.ru/subject/lesson/6065/

[TapanneapHOCTh NPSIMBIX U
IJIOCKOCTEN B

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-

13 HPOCTPAHCTBE. . svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
[TapamienbHOCTE IPAMON U 9253
IIJIOCKOCTH -
14 VYTiibl ¢ COHANpPaBICHHBIMU https://videouroki.net/tests/ughly-s-sonapravliennymi-
CTOPOHAMM storonami-ughol-miezhdu-priamymi.html
https://www.yaklass.ru/p/geometria/10-
15 VYron Mex1y NpsSIMbIMH B klass/parallelnost-v-prostranstve-10435/opredelenie-i-
MIPOCTPAHCTBE svoistva-skreshchivaiushchikhsia-priamykh-ugol-
mezhdu-priam_-11302
16 Yo Mex1y IpsSMbIMU B https://videouroki.net/razrabotki/prezentatsiya-k-
POCTPAHCTBE uroku-geometrii-ugol-mezhdu-pryamymi.html
TTapantensHocTs https://www.yaklass.ru/p/geometria/10- _
17 e —— klz_ﬂss/par_alIeIpost-v-prostranst\_/e-10435/0predeIen|e-
TOCKOCTIH pnznak-psvmstva—parglIeInostl-ploskoste|-11034
https://resh.edu.ru/subject/lesson/6129/
ChoficTBa mapasLenbHbIX https://www.yaklass.ru/p/geometria/10- _
18 HTocKocTell klass/parallelnost-v-prostranstve-10435/opredelenie-
priznak-i-svoistva-parallelnosti-ploskostei-11034
[Ipocreitmme
IPOCTPaHCTBEHHBIE https://www.yaklass.ru/p/geometria/10-
19 (GUrypbl Ha MJIOCKOCTH: klass/parallelnost-v-prostranstve-10435/elementy-
TeTpa’ip, KyoO, tetraedra-i-parallelepipeda-11923
napajiICJICIIHIIC
20 [MocTpoeHue ceueHunit https://resh.edu.ru/subject/lesson/4912/
21 [TocTpoeHue ceueHunit https://resh.edu.ru/subject/lesson/4912/
KonTtponbHas pabota o
22 teme "[Ipsmbie u

IIJIOCKOCTU B IPOCTPAHCTBC.



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://resh.edu.ru/subject/lesson/6065/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253
https://videouroki.net/tests/ughly-s-sonapravliennymi-storonami-ughol-miezhdu-priamymi.html
https://videouroki.net/tests/ughly-s-sonapravliennymi-storonami-ughol-miezhdu-priamymi.html
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302
https://videouroki.net/razrabotki/prezentatsiya-k-uroku-geometrii-ugol-mezhdu-pryamymi.html
https://videouroki.net/razrabotki/prezentatsiya-k-uroku-geometrii-ugol-mezhdu-pryamymi.html
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://resh.edu.ru/subject/lesson/6129/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

[TapameasHOCTh IPSIMBIX U
I0CKOCTEH"

[eprieHAUKYIAPHOCTD https://www.yaklass.ru/p/geometria/10-
NPSMOM U TNTIOCKOCTH klass/perpendikuliarnost-v-prostranstve-

23 P = .
HEPICHINKYIIAPHBIC 10441/opredelenie-i-svoistva-perpendikuliarnosti-
npsIMbI€ B IPOCTPAHCTBE priamoi-i-ploskosti-12048
[Ipsmbie mapassieabHbIC U

24 HEePICHIUKYIISPHBIC K https://resh.edu.ru/subject/lesson/4724/
IIJIOCKOCTH
[IpsimMble napaiienbHble U

25 NEePIEeHIUKYISIPHBIC K
IIJIOCKOCTH
[Tpuznak

26 HEePICHAUKYIISIPHOCTH https://resh.edu.ru/subject/lesson/4757/
HpHMOﬁ " IIJIOCKOCTHU
[Ipn3nak

27 NEPIEeHIUKYIIPHOCTU
IIPSIMOM M TNIOCKOCTH
Teopema o npsamon

28 NEepIEeHIUKYISIPHON
IIIIOCKOCTH
Teopema o psimoit https://videouroki.net/tests/priznak-

29 HEePICHIUKYIIIPHOM pierpiendikuliarnosti-priamoi-i-ploskosti-tieoriema-o-
TUIOCKOCTH priamoi-pierpiendi.html
Teopema o npsimoit

30 NEPIEHIUKYIIIPHON
IIJIOCKOCTH
Hep HCHAIYIIAD 1 https://www.yaklass.ru/p/geometria/10-
HAIJIOHHBIC. PacCTOAMHE O klass/perpendikuliarnost-v-prostranstve-

31 TOYKHU 10 INIOCKOCTH, - — ]

. 10441/opredelenie-perpendikuliara-naklonnoi-
PACCTOAMUE OT HPAMOH 210 teorema-o-trekh-perpendikuliarakh-9254
IIIIOCKOCTH
39 [MeprienauKymsip u https://www.yaklass.ru/p/geometria/10-

HAKJIOHHBIC. paCCTOSTHUE OT

klass/perpendikuliarnost-v-prostranstve-



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/
https://videouroki.net/tests/priznak-pierpiendikuliarnosti-priamoi-i-ploskosti-tieoriema-o-priamoi-pierpiendi.html
https://videouroki.net/tests/priznak-pierpiendikuliarnosti-priamoi-i-ploskosti-tieoriema-o-priamoi-pierpiendi.html
https://videouroki.net/tests/priznak-pierpiendikuliarnosti-priamoi-i-ploskosti-tieoriema-o-priamoi-pierpiendi.html
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254

TOYKH JI0 IJIOCKOCTH,
paccrosiHue OT NPSAMOU 110
IUIOCKOCTH

10441/opredelenie-perpendikuliara-naklonnoi-
teorema-o-trekh-perpendikuliarakh-9254

[Iepnennukymnsap u
HAKJIOHHBIC. PACCTOSHHUE OT

33 TOYKH J0 INIOCKOCTH, https://resh.edu.ru/subject/lesson/6127/
pacCcTOSHUE OT MPSIMOH 110
IIJIOCKOCTH
[lepnienaukymsip u
HAKJIOHHEIC: paCCTOﬂHI/Ie oT

34 TOYKH 10 IIOCKOCTH, https://resh.edu.ru/subject/lesson/6127/
paccrosiHue OT MPSAMOU 110
IIJIOCKOCTU
YJIbI B IPOCTP AHCTBEC. https://videouroki.net/tests/ughly-i-rasstoianiia-v-

3 YTOI MOIILY TIPAMOH 1 prostranstvie.html
IIJIOCKOCTBIO
JlByrpanHbiii yron https://www.v_akla_lss.ru/p/qeometria/lo-

36 THeRHE yron ' klass/perpendikuliarnost-v-prostranstve-

10441/poniatie-dvugrannogo-ugla-priznak-
JIBYTPAHHOTO yIIa perpendikuliarnosti-ploskostei-11035
37 f;gggiﬁf;;drg’;on' htt_ps://vio!eou_roki:net/_tests/dyuthannvi-uqho_l-_
priznak-pierpiendikuliarnosti-dvukh-ploskostiei.html
JBYTPaHHOIO yria
[MepnieHUKYIAPHOCTH https://www.yaklass.ru/p/geometria/10-

38 IUTOCKOCTEH: MPHU3HAK klass/perpendikuliarnost-v-prostranstve-
NEePIEHINKYISIPHOCTH IBYX 10441/poniatie-dvugrannogo-ugla-priznak-
IIJIOCKOCTEM perpendikuliarnosti-ploskostei-11035
[IeprieHAUKYIAPHOCTD

39 TLIOCKOCTEH. TIPUSHAK https://resh.edu.ru/subject/lesson/4748/
HMEPHEHINKYIAPHOCTH ABYX
IIOCKOCTEHN
HepHeHHHIf},]MpHOCTB https://videouroki.net/tests/priznak-

40 TUTOCKOCTEH: IPU3HAK

NEepIEHIUKYISIPHOCTH JBYX

pierpiendikuliarnosti-ploskostiei.html



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://videouroki.net/tests/ughly-i-rasstoianiia-v-prostranstvie.html
https://videouroki.net/tests/ughly-i-rasstoianiia-v-prostranstvie.html
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://videouroki.net/tests/dvughrannyi-ughol-priznak-pierpiendikuliarnosti-dvukh-ploskostiei.html
https://videouroki.net/tests/dvughrannyi-ughol-priznak-pierpiendikuliarnosti-dvukh-ploskostiei.html
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://resh.edu.ru/subject/lesson/4748/
https://videouroki.net/tests/priznak-pierpiendikuliarnosti-ploskostiei.html
https://videouroki.net/tests/priznak-pierpiendikuliarnosti-ploskostiei.html

IUIOCKOCTEH

Teopema o Tpéx

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-

4 NEPICHIUKYIIIpax 10441/poniatie-dvugrannogo-ugla-priznak-

perpendikuliarnosti-ploskostei-11035

42 Teopema o TpéEx
NEPHEHANKYIIIpax

43 Teopema o Tpéx https://videouroki.net/tests/tieoriema-o-triekh-
HEPIEHINKYIIIpax pierpiendikuliarakh.html
KonTponbnas pabora no
TEMaM

44 "Hepl'[eHIII/IKy.HSIpHOCTITI
MMPAMBIX U IINIOCKOCTCHU U
"YT1Ibl MEXIY NPSIMBIMU U
MJIOCKOCTSIMU '

ITonsiTHe MHOrOrpaHHUKa,
OCHOBHBIC 3JIEMECHTbI https://www.yaklass.ru/p/geometria/10-

45 MHOTOTPAHHHKA, BBIITYKJIbIC klass/parallelepiped-prizma-piramida-obemy-

Y HEBBITYKJIbIE mnogogrannikov-11037/poniatie-mnogogrannika-
MHOTOTPaHHHKH; Pa3BEPTKa prizma-9282 https://resh.edu.ru/subject/lesson/6018/
MHOTI'OT'paHHUKaA

[Ipu3ma: n-yronpHas

NpU3Ma; TpaHu U https://www.yaklass.ru/p/geometria/10-

16 OCHOBAHHUS TIPU3MBI, klass/parallelepiped-prizma-piramida-obemy-
npsiMasi 1 HaKJIOHHas mnogogrannikov-11037/poniatie-mnogogrannika-
pU3Mbl; OOKOBAasI U MOJIHAS prizma-9282
IMMOBCPXHOCTH INPU3MBEIL
Hapameﬂemnef[’ https://mathb-ege.sdamgia.ru/test?category id=250

47 HPAMOYTOIbHBIH filterhttps:/mathb-
MapaylyIeTCIHIIEA 1 ero ege.sdamagia.ru/test?category id=263 filter=all=all
CBOHCTBA
[Mupamuzaa: n-yronpHas https://www.yaklass.ru/p/geometria/10-

48 nMpaMuza, TPaHu U klass/parallelepiped-prizma-piramida-obemy-

OCHOBAHHWEC NUPaMHUIBbI,

mnogogdrannikov-11037/elementy-piramidy-vidy-



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://videouroki.net/tests/tieoriema-o-triekh-pierpiendikuliarakh.html
https://videouroki.net/tests/tieoriema-o-triekh-pierpiendikuliarakh.html
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://resh.edu.ru/subject/lesson/6018/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285

O0KOBas U NOJHAs
MOBEPXHOCTh TUPAMHU/IBI;
NpaBUiIbHAS U yCeUEHHAs
nUupaMua

piramid-9285

49

[IpaBuibHBIE
MHOTOTPaHHUKU: TIOHATHE
MIPaBUIILHOTO
MHOTOTPaHHUKA,
npaBUJIbHAS MTPU3MA U
MpaBUIbHAS THPAMHU/IA,
MpaBUIIbHAS TPEYTOJIbHAS
MUPaMHUJIA ¥ IPABUITHHBIN
TETpadp; Kyo

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037/opredelenie-i-svoistva-
pravilnykh-mnogogrannikov-12127

50

[IpencraBnenue o
IIPABUJIBHBIX
MHOI'OrpaHHHUKax . OKTasap,
JOJIEKAadIp U UKOCAdIP.

51

Cummetpus B
POCTPAHCTBE. CUMMETPHUS
OTHOCHTEJIEHO TOYKH,
psSIMOM, MIIOCKOCTH.
OneMEeHTBl CAMMETPUH B
nupammuaax,
napauleenuneaax,
IpaBUIIbHBIX
MHOTOTpaHHHKaX

https://videouroki.net/video/29-simmietriia-v-
prostranstvie.html

52

Brruncienue 21eMeHTOB
MHOTOTPaHHHUKOB: pEOPa,
JMarOHAaJId, YTIIbI

53

ITnomane OOKOBOM
MIOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTHU MPSMOK
IIPU3MBI, TUIOIIA/b
OCHOBaHUH, TEOpEMA O

https://resh.edu.ru/subject/lesson/5443/conspect/21269/



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://videouroki.net/video/29-simmietriia-v-prostranstvie.html
https://videouroki.net/video/29-simmietriia-v-prostranstvie.html
https://resh.edu.ru/subject/lesson/5443/conspect/21269/

OOKOBOI IOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomane 6OKOBOM
MOBEPXHOCTH U
MIOBEPXHOCTH TPABHIIBLHOM

54 NHpaMHUIbI, TEOpEMa O 1 https://resh.edu.ru/subject/lesson/5866/conspect/
oA OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
IMUPpaMU bl
KonTposnbnas padora no
55 .. " 1
TEMC MHOFOFpaHHI/IKI/I

56 ITousarue 06 06BEME 1
https://www.yaklass.ru/p/geometria/10-

57 O6BEM MpH3MEL 1 klass/paralIel_epiped-prizma-pira_tmida—obemv-
mnogogrannikov-11037/kak-naiti-obem-
priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-

58 O6BEM MpH3MBI 1 klass/paralIel_epiped-prizma-pira}mida-obemv- _
mnogogrannikov-11037/kak-naiti-obem-priamoi-
prizmy-7226010
https://www.yaklass.ru/p/geometria/10-

; klass/parallelepiped-prizma-piramida-obemy-

59 O6bEM mpH3MEI 1 mnogogrannikov-11037/kak-naiti-obem-naklonnoi-
prizmy-7226011

60 O0BEM TUPAMH/TBI 1 https://videouroki.net/video/27-obiem-piramidy.html

61 OO0BEM TTHPaMUIBI 1 https://mnogoformul.ru/obem-piramidy

62 O0BEM THpaMuUIbI 1 https://videouroki.net/tests/obiom-piramidy.html

63 O06BEM nupamMuIb! 1 https://videouroki.net/tests/obiom-piramidy.html

KonTponbhas pabota no
64 TeMe "OO0BEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE
65 CHCTEMATH3ALMS 3HAHUM. 1 https://resh.edu.ru/subject/lesson/4912/

IlocTpoeHue ceueHuil B



https://resh.edu.ru/subject/lesson/5866/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011
https://videouroki.net/video/27-obiem-piramidy.html
https://mnogoformul.ru/obem-piramidy
https://videouroki.net/tests/obiom-piramidy.html
https://videouroki.net/tests/obiom-piramidy.html
https://resh.edu.ru/subject/lesson/4912/

MHOTI'OI'PaHHHUKC

66

[ToBTOpeHwue, 0600meHNe
CUCTEMATH3aLMsl 3HAaHUM.
Brruucnenue paccTosHUMN:
MEXy IByMsS TOYKaMH, OT
TOYKH 10 NIPSIMOM, OT TOYKHU
JI0 IIJIOCKOCTH, MEXKIY
CKPEIIMBAOIIMMUCS
IPSIMBIMU

67

Nrtorosast KOHTpOJIbHAS
pabora

68

[ToBTOpeHme, 00600mEeHNE
CUCTEMAaTHU3alMsl 3HAaHU.
Brruucnenue yrios: Mexay
CKPEIIHBAIOIIUMUCS
HPSIMBIMHU, MEX]TY IPSIMON
U IUIOCKOCTBIO,
JIByTPaHHbIX YIJIOB, YIJIOB
MEXy TNIOCKOCTSIMH

OBILEE KOJIMYECTBO
YACOB IIO0
[TPOTPAMME

68




11 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Jara
U3y4eHus

DJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcbl

Bcero

KoHTpoJbHbIe
padoThI

Hununapuyeckas
MOBEPXHOCTh, 00pa3yroIne
UWJIAHIPAYECKON
MIOBEPXHOCTH, OCh
UWJIAHIPAYECKON
MIOBEPXHOCTHU

Hunuuap: ocHOBaHUS U
OOKOBast MIOBEPXHOCTb,
oOpasyromas 1 och,
Iomaab O0KoBOH 1
ITOJIHOW ITOBEPXHOCTH

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
10442/elementy-tcilindra-ploshchad-poverkhnosti-
9260

N300pakeHne HUIMHIpPA HA
miockocTH. Pa3zBéprka
mMHapa. Ceuenus
THHAPA (TUTOCKOCTHIO,
napajuIeIbHON UIn
NEPHEHIUKYIISIPHON OCU
UJINH/IPA)

KoHnueckast noBepXHOCTB,
o0pa3yrolire KOHHIeCKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU
MOBEPXHOCTHU

Konyc: ocHoBanue u

https://www.yaklass.ru/p/geometria/11-



https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-tcilindra-ploshchad-poverkhnosti-9260
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-tcilindra-ploshchad-poverkhnosti-9260
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-tcilindra-ploshchad-poverkhnosti-9260
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-tcilindra-ploshchad-poverkhnosti-9260
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-konusa-ploshchad-poverkhnosti-9261

BEpILKHA, 00pa3yromas u
0OChb, IIOIMIaaL OOKOBOI 1
MIOJTHOM IMOBEPXHOCTH

klass/ploshchad-poverkhnosti-tel-vrashcheniia-

10442/elementy-konusa-ploshchad-poverkhnosti-9261

Y ceu€HHBIN KOHYC:
00pa3ymIue U BHICOTA,
OCHOBaHHS U OOKOBas
MTOBEPXHOCTh

N3o6pakenue koHyca Ha
iockoctu. Pa3Béprka
KoHyca. CeueHus KOHyca
(II0CKOCTHIO,
napajuieIbHON OCHOBAHMIO,
U TUIOCKOCTBIO,
MPOXOISIIECH yepe3
BEPIINHY)

Cdepa n map: ueHrp,
paauyc, Iuamerp; IUIOoIaab
TIOBEPXHOCTH c(epsbl

https://www.yaklass.ru/p/geometria/11-

klass/ploshchad-poverkhnosti-tel-vrashcheniia-

10442/elementy-sfery-i-shara-uravnenie-sfery-

sechenie-shara-ploskostiu-9262

BzauMHoe pacrnionoxenue
cdepsbl U IIOCKOCTH;
KacaTesbHasl MJIO0CKOCTh K
cdepe; miomaapb chepsl

https://www.yaklass.ru/p/geometria/11-

klass/ploshchad-poverkhnosti-tel-vrashcheniia-

10442/elementy-sfery-i-shara-uravnenie-sfery-

sechenie-shara-ploskostiu-9262

10

N3obpaxenue chepsl, mapa
Ha ockocTu. CeueHust
nrapa

https://resh.edu.ru/subject/lesson/4034/

11

KomOunanug ten
BpalllCHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/5525/

12

MHororpasHsuk,
OMMCAHHBIN OKOJIO Chepshl;
cdepa, BucaHHas B
MHOTOTPaHHHK WJIN B TEJIO
BpalleHUs



https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-konusa-ploshchad-poverkhnosti-9261
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-konusa-ploshchad-poverkhnosti-9261
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/5525/

[TousTie 06 00BEME.

13 OCHOBHBIE CBOMCTBaA
00BEMOB Tel
https://www.yaklass.ru/p/geometria/l11-
14 OO0BEM HHUIMH/IPA, KOHYCA klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-tcilindra-9284
OBbEM mapa  TIoMATh https://www.vakla}ss.ru/p/qeometria/ll- N
15 cbepbr klass/nakhozhdenie-obemov-tel-10440/kak-naiti-
obem-shara-9289
ITomoOubIe Tena B
[IPOCTPAHCTBE.
16 COOTHONICHUS MEXTY
IJIOIIA/ISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI
KoHTposnbHas padoTa mo
17 TemaMm ''Tena BpalieHus u
"O0beMsl Ten"
BeKTop Ha MIOCKOCTH 1 B https://www.yaklgss.ry/p/qeometria{ll-klass/vektory_—
18 v-prostranstve-deistviia-s-vektorami-9248/opredelenie-
MPOCTPanCTBe i-fizicheskii-smysl-vektora-v-prostranstve-9286
CHOKEHNE 1 BEAHTANIE https://www.vaklgss.ry/p/qeometria{ll-klass/vektorv-
19 BEKTOPOB v-prostranstve-deistviia-s-vektorami-9248/kak-
skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
20 YMHOXKEHUE BCKTOpPA Ha
YqUucJio
Pa?ﬂomeHHe pexropa 1o https://www.yaklass.ru/p/geometria/11-klass/vektory-
21 TheM HeKOhﬁHHaHapHHM v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-
BEKTOpaM. 1IPaBHIIo vektora-poniatie-komplanarnosti-12039
napajjicjacnuicaa
Pemenue 3a4a4, CBA3aHHBIX
22 C IPUMEHEHUEM MPaBUIT
JIEUCTBUI C BEKTOPAMU
23 IIpssMmoyronbHas cucrteMa

KOOpJAUHAT B



https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-tcilindra-9284
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440/kak-naiti-obem-shara-9289
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/razlozhenie-vektora-poniatie-komplanarnosti-12039

MPOCTPAHCTBE.
Koopannarts! BekTopa.
[Ipocreiimue 3a1a4uu B
KOOpPJIMHATAX

24

Yrois Mex)1y BEKTOpPAMH.
CkanspHoe Ipou3BeicHne
BEKTOPOB

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-mezhdu-
vektorami-skaliarnoe-proizvedenie-9283

25

Brruncienue yrioB MexXIy
MPSIMBIMU U TUIOCKOCTSIMH

26

KoopauHnatHo-BEeKTOpHBIN
METO/ IPU PEIICHUHN
reOMETPHUECKHX 3ajau

https://resh.edu.ru/subject/lesson/5754/

27

KonTpomnbHas padora no
Teme "BekTopbl 1
KOOPJIMHATHI B
poCTpaHcTBE"

28

[ToBTOpenue, 0600IICHNE 1
cucTeMaTH3alus 3HaHUi.
OcHoBHbIE QUTYpBI, PaKTHI,
TEOpPEMBI Kypca
TUTAHUMETPHUH

https://mathb-ege.sdamgia.ru/test?theme=120

29

[ToBTOpenue, 060061IeHUE U
CHUCTEeMaTH3alus 3HaHUMH.
OcHoBHbIE QUTYpHI, HaKTH,
TEOPEMBI Kypca
TUTAHUMETPHUH

https://mathb-ege.sdamgia.ru/test?category id=288
filter=all

30

[ToBTOpeHnue, 0600IIeHNE U
cUCTeMaTH3aIHs 3HAHUM.
3anauu MIaHUMETPUU U
METOJIbI HX PEIICHUS

https://mathb-ege.sdamgia.ru/test?category id=287
filter=all

31

[ToBTOpeHnue, 0600ImEeHNE U
cUCTeMaTH3aIHsI 3HAHUM.
3aauu MIIaHUMETPUU U

https://mathb-ege.sdamgia.ru/test?category id=188
filter=all



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/5754/
https://mathb-ege.sdamgia.ru/test?theme=120

MCTO/Ibl UX PCHICHUA

32

[ToBTOpeHue, 0600IIEeHNE U
CHCTeMaTH3alys 3HAHUH.
OcHoBHBbIE GUTYPHI, (HaKTH,
TEOpeMBbI Kypca
CTEpEOMETPUH

https://mathb-ege.sdamgia.ru/test?category id=148
filter=all

33

HtoroBasi KOHTPOJIbHAS
pabora

34

[ToBTOpEeHME, 0000IICHUE U
cUCTeMaTU3alus 3HaHu!

https://mathb-ege.sdamgia.ru/test?category id=140
filter=all

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* MaTtemaruka: anreOpa U Hayajla MaTeMaTHYeCKOro aHanu3a, reometpus. ['eomerpus, 10-
11 knaccel/ Aranacsia JI.C., Byry3os B.®., Kagomiies C.b. u apyrue, AkinmoHnepHoe
obmectBo «M3marenscTBo «lIpocBemnienne»

I'eomerpust, 10-11 knaccel/Aranacsa JI.C., Byty3os B.®., Kagomues C.b. u ap.

"[Ipocsemienue"

METOANYECKHUE MATEPHUAJIBI 1JIs YYUTEJIA

I'eomerpus 10-11 knaccsl. bazoBelit u yrioy0iaéHHbIN ypoBHU. MeToanueckue
pekomenaanuu. 10-11 kmacce k yueonuky Aranacst JI. C. u ap.) - Karamor usnarenbcTsa
«IIpocserienue»

I'eometpust. [Toypounsie pazpabotku. 10-11 kimaccel/ C.M. CaaksiH, B.®. ByTy308B.

"[Ipoceemnienue"

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETHU
HUHTEPHET

https://ege.sdamgia.ru/

https://www.yaklass.r/

https://resh.edu.ru/

https://videouroki.net



