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COIAEPKAHUE YYEBHOTI' O KYPCA

10 KUIIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€PECEKArOLIUecs,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPABICHHBIMU CTOPOHAMHM; Yrod MEXIy MpsIMBIMA B IPOCTPAHCTRBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYpBl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: TIEPIEHIUKYJISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOMl U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBI Yroa JBYICPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TMJIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK MEPHEHIUKYJAPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienune] U ero cBoicta. llupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnibHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHMKAX: OKTadp,
noaekadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL.
[Tnomane OGOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KJIACC

Tesia Bpalenus

HunuHapuyeckas TTOBEPXHOCTB, oOpazyroliue HIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJPUYECKON TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyloiias W OCb, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
oOpa3sylollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
I011ab ChEephl.

N3o00pakeHue Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tousarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM Mmapa u 1maomass chepsl.

[TonoGHbeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemrenuwe 3amayd, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsAmoyronbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopnunatel BekTopa. I[Ipocreitmme 3amaun B



KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Bblunciienre yrioB Mexay NpsIMBIMU U IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJIEHTUUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PEIICHUHN IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIPABICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe HAa NPUMEHEHHE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPY KAIOLIEH CPEIbI.

LleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeéMaTUKU M MATeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIIECTBIISATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vuuseepcanvonvie  nozmasamenvhvle — Oelicmeus, — 0bOecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJlCaroweo  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBblerornueckue1eicTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATHAMH; (OPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBblencciieoBare/ibCKueIeHCTBHA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (popmax paboThl (00CykaeHHs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49¥, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yJibTara peleHnst MaTEMaTHIEeCKOM 3a/1a4u;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIpU pELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IPUYHHBI JTOCTHKEHUS WIH HEJOCTH)KEHHSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOIO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAaHHOIO yrja; TpajycHas Mepa
JBYT'PaHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M  HEBBITYKJIIbIMI
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
PSIMOYTOJIBHBIN Mapaenenumnes, Kyo).

KnaccuduumpoBare ~ MHOTOrpaHHUMKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxXOXKIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKHWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEeMATHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXIY IBYMsI
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.



PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QITOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PELICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCIEHUE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy NPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Uil PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KIIACC
OnepupoBaTh MOHATUSAMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
HWINHAPUYECKONM  TMOBEPXHOCTH;  LWIMHIP;  KOHMYECKAss  MOBEPXHOCTb,

oOpa3yrolre KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyI.



OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BbIYUCHISATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00BbEMaMU
MOJIOOHBIX TEJI.

N300pakath um3ydaemple (UTYpHl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYypax, MpeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBaMH OHM 00J1a/1al0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJspHOE TMPOU3BEAECHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate mpocreiilliie reoMeTpUuYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUYECKUX BEJIUYHUH M0 00pa3liaM WJIu allfOpUTMaM, MpUMEHSIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]ay.

[IpumeHaTs nOpocTedIIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B MpUPOAEC H
YKW3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSATh HU3YYEHHBIE TOHSATHUA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEAJIbHbBIC



CUTyallii Ha A3BIKC TI'COMCTPUM,

HCCIICA0BATh IIOCTPOCHHLIC MOJACIN C

UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh

IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.
TEMATHYECKOE IINTAHUPOBAHHUE

n/n

Tema ypoka

10 KJIACC

KoanuyecTtBo
4acoB

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/IbHbIE PecypChl

OcHoBHbIE MOHSTHS
CTEpEOMETPUH: TOYKa,
npsmas, IUIOCKOCT,
IIPOCTPAHCTBO. [IpaBuiia
M300paXEHHUSI HAa PHUCYHKaX:
M300paXeHusl TUIOCKOCTEH,
napauieNbHbIX MPSIMBIX
(oTpe3koB), CepEIMHBI
oTpe3Ka

[TonsaTus: nepecekaromuecs
IIOCKOCTH,
nepecekamIuecs npsmasi u
MJIOCKOCTh

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

[TonsATus: nepecekarommecs
IUIOCKOCTH,
[epECEKAOIIUEC NIpsAMast U
IIJIOCKOCTh

https://resh.edu.ru/subject/51/10/

3HAKOMCTBO c
MHOI'OrpaHHUKaMU,
n300pakeHune
MHOTOTPaHHHKOB Ha
pHCYHKaX, Ha
NPOEKIIMOHHBIX YepTexkax

https://resh.edu.ru/subject/51/10/

Havaneupie cBegeHus o
Ky0e © THupaMuae, HX
pa3BEPTKU u MOJICITH.
CeueHust MHOTOTPAHHUKOB

https://resh.edu.ru/subject/51/10/

Havanpuple cBegeHus o
Kybe U mHupamuae, HX
pa3BEPTKHU i MOJEIH.
CeueHust MHOTOTPAHHUKOB

https://resh.edu.ru/subject/51/10/

[MousTue 00
AKCUOMATHYECKOM

https://resh.edu.ru/subject/lesson/5100/start/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/lesson/5100/start/

MOCTPOCHUH CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX

[TonsTue 00
aKCHOMaTHYECKOM
8 IIOCTPOCHUU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX
[MonsTue 00
aKCHOMaTHYECKOM
9 IIOCTPOEHUU CTEPEOMETPUH: https://resh.edu.ru/subject/lesson/5100/start/
AKCUOMBI CTEpEOMETPUU U
CJIEZICTBUS U3 HUX
[TonsTHe 00
AKCHOMaTHYECKOM
10 MOCTPOCHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX
BzaumMHoe  pacnosoxeHue
HOpsAMBIX B IIPOCTPAHCTBE:
11 MepEeCeKaAOIINECs, https://resh.edu.ru/subject/lesson/5100/start/
napaelibHble U
CKpELMBAIOIIUECS NPsIMble
[TapaynenbHOCTh HMPSAMBIX H https://resh.edu.ru/subject/lesson/5100/start/
IIJIOCKOCTEMN B
MIPOCTPAHCTBE:
12 napajuleJbHble  TpPSMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
HPSMBIX
[TapamienpHOCTh NPSIMBIX U
IIJIOCKOCTEMN B
13 IIPOCTPAHCTBE:
[TapayieapHOCTh MPSAMON U
IJIOCKOCTH
Yrisl ¢ CcOHalpaBICHHBIMU https://resh.edu.ru/subject/17/10/
14 CTOPOHAMH
Yron Mexnay HpsSMBIMH B https://resh.edu.ru/subject/lesson/5100/start/
15 MIPOCTPAHCTBE
Yrom Mexay MNpsAMbIMA B https://resh.edu.ru/subject/17/10/
16 IIPOCTPAHCTBE
17 TlapaniesHocTs https://resh.edu.ru/subject/lesson/5100/start/



https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/

IJIOCKOCTEH: IapajljlebHbIC
IUIOCKOCTH

18

19

20

CBolicTBa  mapajijiesIbHbIX
IIJIOCKOCTEMN

[Ipocretimue
HPOCTPAaHCTBEHHbBIE (PUTYPEI
Ha IUIOCKOCTH: TETpas’ap,
KyO, mapaienenumne;

[Toctpoenue ceueHuit

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/lesson/5100/start/

21

22

23

24

IToctpoenue ceuenuit

Kontponbnas pabora mo
teme "lIpsiMble U TIIOCKOCTH
B MIPOCTPAHCTBE.
[TapamienbHOCTE NPSIMBIX U
miockocTeit"

[leprieH IUKYISIPHOCTD
npsMOM ¥ TJIOCKOCTH:
NEPIECHIUKYISPHBIEC MIPSMbIE
B IIPOCTPAHCTBE

[Ipsimble TmapasuienbHBIE U

MNEPNCHAUKYIISIPDHBIC K
IIJIOCKOCTHU

https://resh.edu.ru/subject/lesson/5100/start/

https://resh.edu.ru/subject/lesson/5100/start/

25

[IpssmMble mapajuienbHblE U
NEPIEHIUKYJISIPHBIE K
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

26

[Ipn3nak
NEPIEHAUKYIISIPHOCTH
IPSIMOM M TNIOCKOCTH

https://resh.edu.ru/subject/17/10/

27

28

29

30

31

[Ipn3nak
NEPIEHAUKYIISIPHOCTH
IPSIMOM M TNIOCKOCTH

Teopema 0 psAMOI
NEePHEHANKYISIPHON
IUIOCKOCTH

Teopema 0 IpsAMOI
NEPIEHIUKYIJISIPHON
IUIOCKOCTH

Teopema 0 IpsAMOI
NEPIEHIUKYIJISIPHON
IJIOCKOCTH

[lepnienaukymsip u

https://resh.edu.ru/subject/lesson/5100/start/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/lesson/5100/start/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/

HAKJIOHHBIE: PAacCTOSHHE OT
TOYKH 10 MJIOCKOCTH,
paccTosiHue OT MpPSIMOW [0
IIOCKOCTH

32

[Iepnienqukysip U
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH 10 IJIOCKOCTH,
paccTosiHue OT HPSIMOH 10
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/5100/start/

33

[Iepnienqukysip U
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH 10 IJIOCKOCTH,
paccTosiHue OT HpPSIMOH [0
IUIOCKOCTH

34

[Iepnenqukysip 51
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH 10 IJIOCKOCTH,
paccTosiHue OT HPSIMOH [0
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/5100/start/

35

VYrisl B IpOCTPAHCTBE: Yo
MEXIY IpsAMON u
IIJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/5100/start/

36

37

38

39

40

JByrpaHHbIi yro,
JIMHEUHBIN yromn
JIBYTPaHHOTI'O yrJjia
JByrpanHsIi yroi,
JIMHEHBIN Yromn
JIBYTPaHHOTI'O yrJjia

IlepnieHAUKYISAPHOCTD
IIJIOCKOCTEM: IIpU3HAK
NEPHEHANKYISAPHOCTH  IBYX
IIJIOCKOCTEMN
IlepnieHAUKYISAPHOCTD
IIJIOCKOCTEM: MIpU3HAK
NEPHEHANKYISAPHOCTH  IBYX
IIJIOCKOCTEMN
[lepnenAMKYISPHOCTH
IIJIOCKOCTEM: MIpU3HAK
NEPHEHAUKYIISIPHOCTH  IBYX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/5100/start/

https://resh.edu.ru/subject/lesson/5100/start/

https://resh.edu.ru/subject/lesson/5100/start/

41

Teopema 0 TPEX
HNEePIEHIUKYIIApaxX

https://resh.edu.ru/subject/lesson/5100/start/



https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/

42

Teopema 0 TPEX
HEePIEeHIUKYIIpax

43

44

45

Teopema 0 TPEX
HEPIEHIUKYIIpax
KonrponsHas pabora 1o
TeMaM
"I[lepnieHUKYJISIPHOCTH
OpsIMBIX U IIOCKOCTER" U
"Vriuel Mexay NpsMBIMH U
1ocKocTsMu"

[TonsiTHE ~ MHOIrOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOI'OT'PaHHUKA, BBIITYKIIbIE
51 HEBBIITYKJIbIE
MHOT'OTPaHHUKH; pPa3BEPTKa
MHOTI'OTPaHHUKA

https://resh.edu.ru/subject/lesson/5100/start/

https://resh.edu.ru/subject/17/10/

46

[Tpu3sma: N-yrosibHas
Ipu3Ma; I'paHd U OCHOBAHUS
[IPU3MBI; npsmast 51
HaKJIOHHAaA HpI/I3MI>I;
OokoBas Hu MOJIHAS
MTOBEPXHOCTD ITPU3MBI

https://resh.edu.ru/subject/17/10/

47

[Tapamtenenunen,
IIPSAMOYTOJIBHBIN
napajuiejienunes; | - €ro
CBOMCTBA

https://resh.edu.ru/subject/lesson/5100/start/

48

[Inpamua: N-yroJjbHas
nupamua, rpaHu u
OCHOBaHUE MUpaMHU/IbI;
OokoBas u MOJIHAs
MOBEPXHOCTb  MHPaMUBL;
NpaBWIbHAasg W yCEYEHHAas
nupamMua

https://resh.edu.ru/subject/lesson/5100/start/

49

50

[IpaBunbHBIE
MHOTOTPaHHUKHU:  TOHATHE
IIPABUJIBHOTO
MHOTOTpaHHHKa;
IpaBWIbHasg  INpuU3Ma U
IIpaBWJIbHAA IUPaMUJa;
IpaBWIbHAsg  TPEYroJibHas
nupaMujia Y TMPaBUIIbHBIN
TeTpa’ap; Kyo

IIpencrasienue 0

https://resh.edu.ru/subject/lesson/5100/start/



https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/

MPABUIIbHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOJICKAdAP U UKOCAdIP.

Cummerpus B
IIPOCTPAHCTBE: CUMMETpUS

https://resh.edu.ru/subject/lesson/5100/start/

OTHOCHUTEIIbHO TOYKH,
MPSIMOH, IJIOCKOCTH.
51 DJIEMEHTBl CHUMMETPHH B 1
nupaMuIax,
napasuiesienuneax,
MpaBUIIbHBIX
MHOTOIPaHHHUKAX
Brruuciedue 3JIEMEHTOB https://resh.edu.ru/subject/17/10/
52 MHOTOI'PAaHHUKOB: péopa, 1
JIMaroHaJN, yTIIbI
[Tnomans OOKOBOM https://resh.edu.ru/subject/17/10/
MOBEPXHOCTH U TIOJHOU
MOBEPXHOCTHU npsiMoi
53 MIPU3MBI, TUIOMIA b 1
OCHOBAaHMH, Teopema O
0OoKOoBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomans OOKOBOM
MMOBEPXHOCTHU u
MIOBEPXHOCTU  IPABUIBHOU
54 nApaMuabl, Teopema O 1 https://resh.edu.ru/subject/lesson/5100/start/
IUIOIIA AN OOKOBOM
[IOBEPXHOCTHU yCEUEHHOU
MTUPAMU/IBI
55 KontponsHass pabora 1o 1
teme "MHororpaHHuKu"
56 [TonsTue 06 00BEME 1 https://resh.edu.ru/subject/lesson/5100/start/
57 O06BEM TUpamMuIbI 1 https://resh.edu.ru/subject/lesson/5100/start/
58 O0BEM TUpaMUIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHUTBI 1 https://resh.edu.ru/subject/lesson/5100/start/
61 O06BEM npu3MBbI 1
62 O0BEM pU3MBI 1
63 O06BEM npu3MBbI 1
Kontponbnast pabora mo
64 TeMe "O0BEMBI 1

MHOTOTPaHHHUKOB"



https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/

65

[ToBropenue,  00o0OIIEHNE

CHUCTEMAaTU3aII 3HaHUH.
[Toctpoenue  ceueHuii B

MHOI'OI'paHHUKE

https://resh.edu.ru/subject/17/10/

66

67

[ToBropenue,  00oOIIEHNE

CHCTEMATU3ALIHS 3HAHUU.
Brruncienne  pacCTOSAHUM:
MEXAY JBYMsI TOYKamu, OT
TOYKHU IO OPSIMOU, OT TOUKH
0  IUIOCKOCTH,  MEXIy
CKPELIMBAIOIIMMUCS

MMPpAMBbIMHA

00001IEHNE
3HAHUH.

[ToBTOpEHME,
CUCTEeMaTU3aIHs
Boruncnenue yrioB: MexIy
CKPEILIUBAIOIINMUCS
MPSIMBIMH, MEX]y TPSIMON U
MJIOCKOCTBIO,  JIBYTPAaHHBIX
YTJIOB, YIJIOB MEXITY
IUIOCKOCTSIMU

https://resh.edu.ru/subject/17/10/

68

[ToBropenue,  00oOIIEHNE

cUCTeMaTU3aLUsL 3HaHUM.
Brruucnenue yrios: Mexay
CKPEILIMBAOIIMMUCS

IPSAMBIMH, MEXKIY IPIMOU U
IIJIOCKOCTBIO,  JIBYI'PAaHHBIX
YIJIOB, yIJIOB MEXKIY

IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

https://resh.edu.ru/subject/17/10/
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTtBO
JacoB

JJIeKTPOHHBbIE LM (PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHtp, paauyc, Juamerp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

https://resh.edu.ru/subject/17/
10/

B3anmuoe pacnonoxkenue chepsl u
IUIOCKOCTH; KacaTeslbHasi IIJIOCKOCTh K
cdepe; miomans cepsl

https://resh.edu.ru/subject/17/
10/

N3obpaxkenne  cdepsl,
mockoct. CeyeHus mapa

mapa  Ha

https://resh.edu.ru/subject/17/
10/

Huwmmaapuyeckas
oOpa3yrorue
MTOBEPXHOCTH,
MTOBEPXHOCTHU

MIOBEPXHOCTb,
UMJIMHIPUYECKOMN

OCh  IWJIUHIAPUYCCKOU

https://resh.edu.ru/subject/less
on/5100/start/

OCHOBaHUS U  OOKOBas
oOpasylomias ¥ OCb;
0O0KOBOI1 5 [IOJIHOM

Hunusap:
IIOBEPXHOCTH,
iouaib

MIOBEPXHOCTHU
N300pakeHne LUIMHIpPA Ha IJIOCKOCTH.
Passéprka LUIUHAPA. Ceuenus
WIMHAPA (IUIOCKOCTBIO, MapajlielbHON
WM NEPIEHIUKYIISIPHON OCH IIMJIMHAPA)

https://resh.edu.ru/subject/17/
10/

https://resh.edu.ru/subject/17/
10/

Konnueckas moBepxHOCTb, 00pa3yromnime
KOHHYECKOW  TOBEPXHOCTH, OCh U
BCpIIMHA KOHHYECKOU ITOBEPXHOCTHU

https://resh.edu.ru/subject/less
on/5100/start/

Konyc:  ocHoBanme ®  BepuIMHAa,
o0pasyrolias U oCh; IIIOa b OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

11

VYceu€HHbIl KOHyC: oOpasyiomue u
BBICOTA, OCHOBaHUA nu OoKoBas
IIOBEPXHOCTH

N300paxkeHne KOHyca Ha IUIOCKOCTH.
Passéprka konyca. CedeHus KoHyca
(TUTOCKOCTBHIO, napasuieIbHOM
OCHOBAHHIO, u IJIOCKOCTBIO,
MIPOXOIAIICH Yepe3 BepIINHY)
KombOunanus
MHOTOTPaHHUKOB

TCII BpalllCHUA u

https://resh.edu.ru/subject/less
on/5100/start/

12

MHOrorpaHHuK, OINHCAHHBIA  OKOJIO
chepsr; cdepa, BIIMCaHHAas B
MHOT'OTPaHHUK WJIU B TEJIO BpalIEeHUs

13
14

ITouatne 00 00BéMe. (OCHOBHBIE
CBOMCTBA 00BEMOB TeEll

O06bEM UIHHIpa, KOHYyCa

https://resh.edu.ru/subject/le
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sson/5100/start/

15

16

17

O06bEM mapa u wionaab chepsl

[logoOHble Tena B MPOCTPAHCTBE.
CooTHOIICHUsT ~ MEXIy  IUIOMAIIMHU
MOBEPXHOCTEH, O0BEMaMH MOJOOHBIX
Ten

Kontponbnast pabora mo temam "Temna
BpameHus" u "O0beMbl Ten"

https://resh.edu.ru/subject/le
sson/5100/start/

https://resh.edu.ru/subject/le
sson/5100/start/

https://resh.edu.ru/subject/le
sson/5100/start/

18

BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19
20

21

22

CrnoskeHne 1 BEIYUTaHHUE BEKTOPOB

VYMHOXEHIE BCKTOpa Ha YHUCJIO

Paznoxenue BEKTOpa IO  TpEM
HEKOMILUIaHApHBIM BekTopaM. [IpaBuiio
napajuiesenume/a

Pemenne 3ajmady, CBSI3aHHBIX c

NMPUMEHEHUEM TIpaBWJI JEUCTBUU C
BEKTOpaMHU

 ~ B

https://resh.edu.ru/subject/le
sson/5100/start/

23

24

25

26

KoopanHaTHO-BEKTOpHBIM METOA IIPU
pELIEHNN T€OMETPUYECKUX 3a/1a4
[IpsmoyronbHas cucreMa KOOpPAMHAT B
npocrtpancTee. KoopauHatel BekTOpa.
[Ipocreiimue 3a1a4u B KOOpAUHATaX

Yron wmexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncienue YIJIOB MCXKAY MPSIMBIMH U
IIJIOCKOCTAMU

https://resh.edu.ru/subject/17/
10/

27

KonrtpomnbHas pabora no Teme "BekTopbl
1 KOOPAMHATHI B MPOCTpaHCTBE"

28

29

[ToBTOpeHwue, 00001IeHNe u
cucremaruzauus 3HaHuil. OCHOBHBIE
¢urypsl, (GakTbl, TEOpeMbl  Kypca
IUTAHUMETPUHI

[ToBTOpeHwue, 00o0mIeHue u
cucremarnzanus 3HaHWH. OCHOBHBIE
¢urypsl, ¢GakTel, TeopeMbl  Kypca
TUTAHUMETPUH

https://resh.edu.ru/subject/less
on/5100/start/

30

[ToBTOpEHME, 00o001eHne u
cUCTeMaTu3alusl  3HaHWl. 3anaun
INTAaHUMETPHUHN U METOAbI UX PCIICHUA

https://resh.edu.ru/subject/less
on/5100/start/

31

[ToBTOpEHME, 00o001eHne u
CUCTeMaTH3alusl  3HAHWIl. 3anaun
INTAaHUMETPHUHN U METOAbI UX PCIICHUA

https://resh.edu.ru/subject/less
on/5100/start/

32

[ToBTOpeHwue, 00o0mIeHme u
cucreMarus3anusa 3Hauuii. (OCHOBHBIE

https://resh.edu.ru/subject/17/
10/
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33

¢urypel, ¢GakTel, TeEOpeMBl  Kypca
CTepPEeOMEeTpUH

[ToBTOpEHME, 000011eHNE u
cucremaru3anusi 3HaHUH. (OCHOBHBIC
¢burypbel, (akTel, TEOpPEMBI  Kypca
CTEpEOMETPUH

34

[ToBTOpEHME, 000011eHHE u
cucremaru3anusi 3HaHUW. (OCHOBHBIC
¢burypsl, (akTel, TEOpPEMBI  Kypca
CTEpEOMETPUH

https://resh.edu.ru/subject/less

on/5100/start/

35

36

37

Cdepa u map: neHrp, paanyc, ITuamerp;
TUTOIIA/Ib IOBEPXHOCTH CEpHI
B3aunmHoe pacmonokenue chepsl u
IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K
chepe; iomaab chepsl

N3o0paxkenne  cdeppl, mapa  Ha
mockocT. CedeHus mapa

38

39

40

Hunuuapuaeckas TOBEPXHOCTb,
oOpazyroiue UTUHAPUYCCKOU
MMOBEPXHOCTH, OCh  IMJIMHIPUYECKOMN
MTOBEPXHOCTH

Huwmnap: ocHoBaHusT ©  OOKOBas
MOBEPXHOCTh, oOOpasymom@as ¥  OCh;
IUIOIIAIE OOKOBOI 5 IIOJIHOM
[TOBEPXHOCTH

N300pakeHne LUIMHIpPA Ha IJIOCKOCTH.
Passéprka LUIUHAPA. Ceuenus
WIMHAPA (IUIOCKOCTBIO, MapajlielbHON
WM NEPHEHINKYIISIPHON OCH IIMJIMHPA)

https://resh.edu.ru/subject/le
sson/5100/start/

41

Konnueckast moBepxHOCTb, 00pa3yroIme
KOHUYECKOW TOBEPXHOCTH, OCh H
BCpIIMHA KOHHYECKOU ITOBEPXHOCTHU

42

Konyc:  ocHoBanme ®  BepuIMHAa,
o0pasyrolias U oCh; IIIOa b OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

https://resh.edu.ru/subject/le
sson/5100/start/

43

VYceu€HHBII KOHyC: oOpasymoomue Hu
BBICOTa;  OCHOBaHMs U  OOKOBas
IIOBEPXHOCTH

44

45

N300pakeHne KOHyca Ha IUIOCKOCTH.
Pazpéprka koHyca. CeueHus KoHyca
(TII0CKOCTHIO, napansienbHON
OCHOBAHHUIO, u IUIOCKOCTBIO,
IIPOXOALIEH Yepe3 BEPUIMHY)
KomOunammst  Tenm  BpamieHuss U
MHOTOTPaHHUKOB

46

MHOrorpaHHuK, OINHCAHHBIA  OKOJIO
chepsr; cepa, BIIMCaHHAs B
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https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5100/start/

MHOT'OI'paHHUK UJIK B TCJIO BpalllCHUA

ITouatne 00 00BéMe. (OCHOBHBIE

https://resh.edu.ru/subject/17/

47 " ; 10/
CBOWCTBa 0OBEMOB TET
48 O0BEM IUIMHApA, KOHYCa
49 O0BEM mapa u wionaab chepsl
[lomoOHBIE TeEma B MPOCTPAHCTBE.
50 CooTHONICHUST ~ MEXAY  IUIOMIAJIIMU
MMOBEPXHOCTEH, O0O0BEMaMH TMOJOOHBIX
Ten
51 KonTtponpHas pabora mo temam "Tema
BpamieHus" u "O0bemMbl Ten"
https://resh.edu.ru/subject/17/
52 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE 10/
53 Cno)keHue ¥ BRIYMTAHHUE BEKTOPOB https.//resh.edu.ru/subject/less
on/5100/start/
54 V MHOSKEHHE BeKTOpa Ha THCIO https://resh.edu.ru/subject/less
on/5100/start/
Pa3noxxenne  Bekropa 1o TpEM https://resh.edu.ru/subject/17/
55 HEKOMILJIAHAPHBIM BeKTOpaM. [IpaBuiio 10/
napajuiesienumneaa
Pemenne 3ajmady, CBSI3aHHBIX c
56 MPUMEHCHUEM TpaBWJI JACUCTBUU C
BEKTOpPAMH
57 KoopanHaTHO-BEKTOpHBIM METOA IIPU
pEIIeHNH TEOMETPUUYECKUX 3a/1a4
[IpsiMoyrosibHas cucreMa KOOpAUHAT B https://resh.edu.ru/subject/17/
58 npoctpancTBe. KoopawHATBI BEKTOpa. 10/
[Ipocreiime 3a1a4u B KOOpAWHATAX
59 Yron wmexay Bekropamu. CKalIspHOE
MIPOU3BE/ICHNE BEKTOPOB
https://resh.edu.ru/subject/17/
60 Boruncnenue yrioB Mexy MpsIMBIMU U 10/
TJIOCKOCTSIMU -
61 KonrtpomnbHas padora no Teme "BekTopbl
1 KOOPAMHATHI B MPOCTpaHCTBE"
[ToBTOpeHwue, 00001IeHNe u
62 cucremaru3anusi 3HaHUWH. (OCHOBHBIC
¢burypel, (axkTel, TEOpPEMBI  Kypca
TUTAHUMETPUHI
[ToBTOpeHwue, 00o01mIeHme u
63 cucremarm3anusi 3HaHWHA. (OCHOBHBIC
¢burypsl, ¢GakTel, TeOpeMbl  Kypca
TUTAHUMETPUH
64 [ToBTOpeHwue, 00o0mIeHme u

cUcTeEMaTH3aIlus 3HaHHUH. 3agaun
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ITaHUMCETPUUN U MCTOABI UX PCIICHU A

[ToBTOpEHuUE, 00o00mIeHme u

65 CUCTEMAaTH3ALHA 3HAHUH. 3anaun 1
TUTAHUMETPUU M METOJIBI X PEIICHUS
[ToBTOpEHME, 000011eHNE u

66 cucremaru3anusi 3HaHUH. (OCHOBHBIC 1
¢burypsl, (akTel, TEOpPEMBI  Kypca
CTEpEOMETPUH
[ToBTOpeHwUE, 00o00mIeHme u

67 cucrematusanusa 3HaHu. OCHOBHBIE 1
¢urypel, ¢GakTel, TeEOpeMBl  Kypca
CTepEeOMETPUU
[ToBTOpEHME, 000011eHNE u

68 cucremaru3anusi 3HaHUW. (OCHOBHBIC 1
¢burypsl, (GakTbl, TeEOpeMbl  Kypca
CTEPEOMETPUH

OBLIEE KOJIMYECTBO YACOB TIIO 68

I[TPOTPAMME




