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IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CcTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMaTUYECKOM MOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIHECS,
napajuielibHble M CKpelnuBaroumecs npsmble. [lapaienbHOCTh NpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: NApPAJUICIbHBIE NPSIMBIE B  IPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSMBIX; MNAPALIEIBHOCTD NMPSAMON M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YyIOJ MEXKIYy IpsSMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTh  IUIOCKOCTEM: [apajulelIbHble  IIIOCKOCTH; CBONCTBA
napajuleJbHbIX IUIockocTed. IIpocteiline mnpoCTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’p, KyO, napaienenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYISPHOCTh NPSIMOM M TUIOCKOCTH: NEPIIEHNKYJIPHBIE MIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MApAJUICIAbHBIE M IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeopemMa O IIPsAMOU
MIEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOM U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEHMHBIA yroJl JIBYTPAHHOTO  yIJia.
[leprieHIMKYNSp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAIMOW 1O  IJIOCKOCTH,  MpoeKuuss  (GUrypl Ha  IUIOCKOCTb.
IleprieHIUKYISPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

MHoOrorpaHHuUKH

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBI; NpsAMas U HAKIOHHAs MPU3MBbL, OOKOBas U
NOJIHAsS MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienines]; U ero cBoucra. llupamupma: N-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUPAMMJIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€HHass NHUpaMuaa. OJEMEHTbl TMpuU3Mbl W nOUpaMuibl. [IpaBHiIbHBIE
MHOTOTPAHHMKH: TOHATHE NPABUIBHOIO MHOTOIPDAHHUKA; NPAaBUJIbHAS MPU3MA U
NpaBWJIbHAS THUPAaMUA; NPABUJIbHAS TPEYroyibHas NHUPAMUAA W PABUIbHBIN
TeTpadp; KyO. IlpeacraBieHre O MNpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noneka’p u ukocasap. CeyeHust npu3Mbl U IUPAMUAIBI.

CuMmmeTprst B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSMOMH,
IUIOCKOCTH.  DJEMEHThl CUMMETPUM B NUpaMUAAX, [apauiesenuenax,
NPaBUWJIBHBIX MHOIOTPAHHUKAX.



Boruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, uaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH U TMOJHOW MMOBEPXHOCTU MPSMOM MPU3MBI,
IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMON IPU3MBIL.
[Inomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TNPABUIBHOM MUPAMMIBI,
TeopeMa O IUIomaau yceu€HHoil mnupamuabl. [loHsitue 00 00bEMe. OOBEM
NUPaMUIbl, TPU3MBI.

[logoOubie Tena B mpocTtpaHcTBEe. (COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KJIACC

Tesa Bpamenust

[Hununapuyeckas MMOBEPXHOCTb, oOpa3yroiue HUJIUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHAPUYECKON MoBepXHOCTH. [lwimMHAp: OCHOBaHHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3yoIlass W OCh; IUIONIAJb OOKOBOM U TOJHOU
IOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh H
BEpUIMHA KOHUYECKON nmoBepxHOocTU. KoHyC: OCHOBaHME U BeplIMHa, 00pa3yromas
U OCh; IUIOMAAh OOKOBOM M TOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolle U BhICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONIA[b TMOBEPXHOCTU CQEPHI.
B3aunMHoe pacnonoxenue cdepbl U IUIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
1011 a1b CEphI.

N3o00pakenne Ten BpalieHus: Ha TUIOCKOCTU. Pa3BépTka MUIMHApPA U KOHYCA.

KomMOuHatuu Ten BpallieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA OKOJIO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAaHHUK, WM TEJO
BpaleHUs.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMeE
MPSMOYTOJIBHOTO Tapayienenunena u ciaeAcTBus u3 He€. OO0bEM nuIuHIpA,
koHyca. O0BEM 1mapa 1 mIomaas chepsl.

[Tono6usie Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.

Ceuenust mwinHApa (MapauiebHO W MEPIEHAMKYJISIPHO OCH), CEUYEHUS
KOHyca (IapajuleJIbHOE OCHOBAHHMIO M IPOXOJSILEE 4Yepe3 BEpIIMHY), CEYEHUs
mapa.

BekTOpbl H KOOPAMHATHI B NIPOCTPAHCTBE

BekTop Ha mi10cKOCTH U B mpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekropaMm. IlpaBuno mapauienenunena. Pemenue 3amad, CBA3aHHBIX  C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BekTopamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpAWHATaX. YTOoJl MEkIy Bekropamu. CKalIpHOE TNPOU3BEICHUE BEKTOPOB.
Brruncnenne yriioB MexJy NpsIMBIMHA M THIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJbTATBI

JIngyHOCTHBIE pE3yJAbTAaThl OCBOCHUS MPOrpaMMbl Y4E€OHOTO MpeaMeTa
«MareMatuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YyHaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha pPOCCHUHUCKOrO0 OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SIBICHUH,
NpoNEAyp TpaxJaHCKOTO oOmiecTBa (BBIOOpHI, ONPOCHl W IIp.), yMEHUEM
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSAMHA U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKOW MACHTUYHOCTH, YBaKEHUS
K IIPOIIJIOMY U HACTOSIIIIEMY POCCHUICKONM MaTEMAaTUKU, [ICHHOCTHBIM OTHOIIICHUEM
K JOCTH)KEHUSM POCCUHUCKMX MATEMaTUKOB M POCCHUICKOW MaTeMaTU4YECKOU
IIKOJIbI, K HCIIOJb30BAaHUIO 3THX JOCTHXKCHUN B JAPYIMX HayKaX, TEXHOJIOTHSX,
chepax YKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3THUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAyKH U JIEATeIIbHOCTHIO
Y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIa/a B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs JCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peneHnu, paccy X IeHUN;
BOCIIPUUMYHBOCTBIO K MAaTEMAaTUUECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIMTAHNUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUe 3HaHUS B
HWHTEpecax 370pOBOro U 0e30macHOro o0pasa *KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATUA U

OT/IbIXa, peryJspHas dusnueckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHHS, npu 3AHATHAX CIIOPTHUBHO-0370POBUTEIIHHON
TESITEIbHOCTHIO.

TpyaoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYAy, OCO3HAHHUEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3uyHbIM  chepaM  MpPo(eCcCHOHANBHON  ACSTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBL,



TOTOBHOCTBIO W CIOCOOHOCTHIO K MaTEeMaTUYeCKOMY OO0Opa3oBaHUI0 U
caMo00pa30BaHUI0 Ha MPOTSHKCHUH BCEHW KM3HHM, T'OTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUM MTPAKTHICCKUX 3a]]a9 MAaTEMaTHUSCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCTINTAHHE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUECKOW KYJIbTYPhI, MOHUMAHHEM BIIHSHUS
COLMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHHUE MPUPOJIHON M COIUAILHON
cpedbl, OCO3HAaHHEM TJIOOAJTBHOTO  XapakTepa dKOJOTHYECKHUX  MpoOiIeM;
OpUECHTAIMEeH Ha NMPUMEHEHHE MAaTEeMaTHYCCKHX 3HAHWHN JUIS PEIICHUs 3a1ad B
00JTaCTH  OKpY’KAaIoIIeH Cpeibl, IUTAHUPOBAHMs TIOCTYNIKOB M OILCHKH HX
BO3MOYHBIX MTOCJICICTBUI ISl OKPYKAIOIICH CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUS:_

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIICCTBCHHONW MPAaKTHUK{, [MOHAMaHHEM
MaTeMaTHYECKON HayKH Kak c(epbl UYeIOBEUECKOH AesITeNbHOCTH, JTamoB €6
pPa3BUTHS W 3HAYMMOCTH JUJIS PAa3BUTHS I[MBWIM3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH W MaTeMaTHYECKON KyJbTYypOW KaK CPEICTBOM IIO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIICCTBIIATh TPOCKTHYID M HCCIIECIOBATEIBCKYIO JIEITEILHOCTD
WH/IMBHUIYQJIHO M B TPYIITIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbie pe3yabTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTuka» XapaKTEPUIYIOTCS OBJTaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHIMU
0elicCmBUAMU, YHUBEPCATbHLIMU PE2YIAMUSHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oetlicmeus, — obecneuusaom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyJcarowe2o  Mupa;  NpuUMeHeHue  J02U4ecKux,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble jornueckune JeHCTBUSA:

o BBISBJSITh U XapaKTEPU30BaTh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHH, OTHOIICHWHW MEXIy TOHITHAMH; (DOopMyInpoBaTh
ompenecHUs]  IMOHATHUN; YyCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKaluy, OCHOBaHUSA JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

¢ BOCIPUHUMATH, (QOpPMYyIUpPOBaATH W MNPeoOPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIBLHBIC W OTPHUIATEIbHBIC, CAWHHYHBIC, YAaCTHBIC W OOIIHC,
YCIIOBHBIE;

o BBIBISITh  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
mpoTUBOpeYrsl B (haKTaxX, MAHHBIX, HAOIIOMCHHUIX W YTBEPKICHUSX;



mpeasiaraTh ~ KPUTEPUM IS BBISBIICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

o JIe7IaTh BBIBOJBLI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

¢ TPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPKJICHUN (MIPSIMbIE U OT TIPOTUBHOI0), BHICTPAUBATh apryMEHTAIIUIO,
OPUBOAUTH TPUMEPBI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI

¢ BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peEUIeHUs, BBIOMpaTh Haubonee MNOAXOAAINMN ¢ y4E€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciieoBare/ibckue 1eiicTBUA:

¢ HCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodeMy,
yCTaHaBIWMBATh HWCKOMOE€ W  JaHHOe, (OPMHUPOBATH  THIOTE3Y,
apryMEHTHPOBATh CBOO TIO3UIUIO, MHCHHUC;

o TPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
o0beKTa, SIBICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOIECCAMU;

¢  CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOEHUS, UCCIEIOBaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIH;

¢ TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TaKKE BBIIIBUTATH
MIPEAOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmueii:

o BBIABJTH AeHUIUMTH MHGOPMAIIMH, TAHHBIX, HEOOXOIMUMBIX /I OTBETA
Ha BOIIPOC W JJIS PEIICHUS 3a]1a49H;

o BBIOMpaTh UHPOpPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAIIHIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHNUS,

o CTPYKTYypHUPOBaTh MH(GOPMAIINIO, TIPEJCTABIIATh €€ B Pa3IUdIHBIX (OpMax,
WUTIOCTPUPOBATH TpaduyuecKy;

¢ OIICHUBATH HaAEKHOCTD uHbOopMaIn 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvmvie KOMMYHUKAmMUGHble  OClcmsus,  0becnevusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wmenue:



BOCIPUHUMATh U (OPMYIHUPOBATh CYXACHHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMUA OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCbMEHHBIX TEKCTax, J1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH IMOJTYYEHHBII pe3yJbTaT;

B X0JI¢ 00CYKJI€HUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
npo0sIeMbl, periaeMoi 3aj1auu, BEICKA3bIBaTh UICH, HAIICJICHHbBIE HA MMOUCK
pELIEHUs; COMOCTAaBIATh CBOM CYKICHHS C CYXICHUSMH JpPYTHX
YYaCTHUKOB JUajiora, OOHapy>KMBaTh pa3iMuyue W CXOJCTBO IMO3WIIHMA; B
KOPPEKTHOI popme popmMyarpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

o TMPEACTABIATH  PE3yNbTAThl  PENICHUS  3a/Jadd,  OKCIICPUMCHTA,
UCCIICIOBAHUsI,  IPOEKTAa;  CAaMOCTOSTEIBHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS ¢ yU4€TOM 3aja4 NMPe3eHTalluh U 0COOCHHOCTEH ayIUTOPHH.

CoTpyaHuvecTBo:

¢ TOHMMATh W  HCIOJB30BaTh  IPEUMYIIECTBA  KOMaHJIHOMU u

3)

MHIUBUyaJIbHON pabOThl PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh LENb
COBMECTHOHN JEeATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alli0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ynbTatr paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJCH;
Y4acTBOBATh B TPYyNHOBBIX (hopMax padboThl (00CyxkaeHUsI, 0OOMEH MHEHHUH,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBINOJIHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBaTbh CBOM [JEHCTBHUS C JAPYTMMHM YJI€HAMU KOMAaHJbI;
OLICHHMBATh Kadye€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

Vuueepcanvnuvie  pecynamuenvie  Oeiicmeusl, obecneuusarom

G opmuposarue cMbICI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCTU.
Camoopranusamnus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1aud, BHIOUPATh CIIOCO0 peIICHUS
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C Y4ETOM HOBOU
uH(popmaIuu.

CaMOKOHTPOJIBb:

BJIAJIETh HAaBBIKAMM IIO03HABATEJIILHOM peduiekcun Kak OCO3HaHUs
COBEpIIIAEMbIX JIEUCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB,;
BJIAJETh CHOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTpOJIS Tporecca H
pe3yJabTara peleHusl MaTeMaTUIeCKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEHICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAWICHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTEH;



¢ OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTYIKEHHUS WIM HENOCTHXKECHUSA PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPSAMAast, INIOCKOCTb.

IIpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHS U3 HHUX IIPU PEIICHUH
r€OMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATHIMU: NAPAUIETBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE pPacCHOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHSAMH: ABYTPAHHBIM YIroJ, TPaHW JBYI'PAHHOIO YIJIa,
pedpo IBYrpaHHOTO yIjla; JMHEWHBINA Yrojl ABYIPAaHHOTO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, IPABUIIBHBI MHOTOIPAHHUK.

Pacno3HaBaTe OCHOBHBIE BHJbl MHOIOIPAaHHUKOB (TIMpaMHaa; IpU3Ma,
MPSAMOYTOJIBHBIN Napajijiesienunes, Kyo).

Knaccuduimpoarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS s
Kjaccuukauuyd (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOI'PaHHHKH; TIPSIMbIE U HAKJIOHHBIEC TPU3MBI, [1APaJUIECIICIUIICbI).

OnepupoBaTth MOHATUAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBICHATH NPUHILIUIIBI TOCTPOEHUSI CEUEHUH, UCTIONb3YsI METO/T CJIE/IOB.

CTpouTh ceY€HHS MHOTOIPAHHMKOB METOJIOM  CIIEIOB,  BBIIOJHSIThH
(BBIHOCHBIE) TUIOCKME YEpPTEKH M3 PUCYHKOB MHPOCTBHIX OOBEMHBIX (UTYp: BHUI
CBepXy, COOKY, CHU3Y.

Pematp 3a7aun Ha HaXOXKJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Wiu
aNropuTMaM, NPUMEHsS HW3BECTHbIE AHAIUTHUYECKHE METOJbl TpPHU PpEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3a7a4 HAa BBIUMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO NOPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYMH MO 00pa3liam Wiu
aNropuT™MaM, NPUMEHsS HW3BECTHbIE AHAIUTHUYECKHE METOJbl TpPH PpPEIICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 33Jad Ha  BBIYUCICHHE YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS OPSIMBIMH, MEXIYy HOPsIMOM UM IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boraucisate 00BEMBI U TIJIOMAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpH3Ma,
nupamMuaa) ¢ TOpUMEHEHHEM (GOpPMYJ; BBIUHCIATH COOTHOIICHHS MEXKITY
MJIOMIAIMU TTIOBEPXHOCTEHN, 00BEMaMHU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITHSAMHU: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IEHTP, OCh U TUIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (PHUrypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

[IpumeHaATh TeoMeTpudeckrue (akKThl ISl PEHICHUS CTEPEOMETPUUECKHIX
3aJ1a4, MPEANOJIararonuX HECKOIbKO MIAaroB PEIICHUS, €CIIH YCIOBUS IPUMCHCHUS
3a/1aHbI B SIBHOM (hopMe.

[IpumeHsAT, mpocTelIlMe TpPOrpaMMHBIE  CpPEICTBA U DAJICKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI IPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoaWTs TpPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTECH B TMPUPOAE U
’KWU3HH, paclo3HaBaTh MPOSIBJICHNE 3aKOHOB I'€OMETPHHU B HCKYCCTBE.

[IpuMeHATh MOMyYEeHHBIC 3HAHWS Ha IMPAKTUKE: aHAJIW3UPOBATh peabHbIC
CUTyallil W TIPUMEHSATh W3YYCHHBIC IOHATHUS B TIPOIECCE TOWCKA PEIICHUS
MaTeMaTH4ecKn CQHOPMYITHPOBAHHONW TMPOOJIEMBI, MOJICIHPOBATH peaTbHBIC
CUTyallMM Ha S3bIKE TEOMETPHH, WCCIECIOBAaTh TOCTPOCHHBIC MOJIETH C
UCIIOJIb30BaHUEM I'eOMETPUUYECKUX IMOHITHI U TEOpeM, ammapara ajareophl; peraTh
PaKTHYECKHE 3a/1a9M, CBS3aHHBIC C HAX0XKJICHUEM I'€OMETPUYCCKUX BEIIMYHH.

11 KJIACC

OnepupoBaTh NOHATUSAMH: LWJIMHIPUYECKAsh MOBEPXHOCTb, OOpa3yrolue
UMWJIUHAPUYECKOM  TMOBEPXHOCTH;  UWIMHAP;  KOHHUYECKass  MOBEPXHOCTb,
oOpa3yrolre KOHM4eCKOH TOBEPXHOCTH, KOHYC; chepruueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BparmieHus (HUIUHAP, KOHYC, cdhepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KinaccudunmpoBaTh B3auMHOE pacmiofiokeHrue cepbl ¥ MIOCKOCTH.

OnepupoBath MOHATHUAMMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIApOBOMl CJIOM, OCHOBAHHE IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluucnsate  00BEMBI M IUIOIIAJM  TOBEPXHOCTEH TN  BpalleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHMCAaHHBIN B chepy U
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalLlEHUsI.

BbuncisaTe COOTHOLIEHUST MEXY IUIOMAIASIMHU MOBEPXHOCTEN M 00bEMaMu
MOO0HBIX TE.



N3o06paxaTs u3ydaeMble (QUIYpbl OT PYKM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BBINONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
duryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BpaLLlCHUSI.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEHCTBHUSI CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 00BACHATh, KAKUMH CBOIICTBAMH OHHU 00JIaJJaI0T.

[IprMeHATh IpaBUIIO MapaIeIeIUIENA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAMH, CKAIPHOE IPOU3BEAECHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJsIpHOE TMPOM3BEIACHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMeHATh TeoMeTpudeckue QakTbl ISl PEHICHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOJIAaralliX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOM (hopMme.

Pemars mpocreiimme reoMeTpudecKue 3a1adud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemars 3amauym Ha [I0KA3aTeNbCTBO MATEMATUYECKUX OTHOLICHUM W
HaXO0JIEHUE T€OMETPUUYECKUX BEJIMUYMH 0 00pa3liaM WK aJropuTMaM, MpUMEHss
U3BECTHBIC METO/bI IIPY PELIEHUN CTaHIAPTHBIX MATEMAaTUUECKUX 3a/1a4.

[IpruMeHsATh NpOCTEWIIHE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI NP PELIEHNN CTEPEOMETPUYECKUX 3aaY.

IIpuBOoaNTH mNpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
KW3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWS HA IPAKTUKE: AHAJIW3UPOBATh PEATbHBIE
CUTyallud W TPUMEHATh HW3YYEHHBIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTU4YeCcKu CQOPMYIHPOBAHHON TPOOIEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHNUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemarh
IPAKTUYECKUE 33141, CBSI3AHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ha3Banue pasjgeina

KoanuecTtBo
YacoB

OcHoBHoOe cotepxaHue

Bsenenue B
CTEPEOMETPUIO

10

IIpenmeT cTepeomMeTpru. AKCHOMBI CTEPEOMETPHH.
HexkoTopsie crieacTBHS U3 aKCHOM.

[IpsimMbIe 1 MJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSAMBIX U IUNIOCKOCTEN

12

[TapamienbHOCTh IPSAMBIX, IPAMON U
IUIOCKOCTH. B3auMmHOe pacronoxeHue IByX
IpSIMBIX B IPOCTPAHCTBE. YTOJI MEXKIY
JBYMsI MPSIMBIMHU. [TapamnensHOCTD
mIockocten. Terpasap u nmapajsenenuien.

Cdopmuposath pEeICTaBICHUS
yyammxcs O  BO3MOJXKHBIX CIIydasx
B3aMMHOI'O PACIOJIOKEHUSI IBYX MPSIMBIX B
IIPOCTPAHCTBE  (NpsIMBIE  MEPECEKaITCs,
npsiMbIe napasuiebHbl, npsiMble
CKpEIIMBAIOTCS), MPSAMOM M IUIOCKOCTU
(mpsiMasi JIEKUT B IUIOCKOCTH, NpsMas u
IUIOCKOCTh ~ [E€pPECEKaroTCs, ImpsiMas U
MJI0CKOCTh napasuieIbHbl), U3YYUTh
CBOIICTBA UM TMpPHU3HAKU NapaJUIEIbHOCTU
MPSIMBIX U TJIOCKOCTEH.

[lepnieH IUKYISIPHOCTD
MPSMBIX U IUNIOCKOCTEN

12

[lepneHUKyIIpHOCTE  NPSMOM U
IJIOCKOCTH. llepneHaukyisp U HakJIOHHBIE.
Yrom Mexay npAMOW U IIOCKOCTBIO.
JByrpannsiii  yron. llepnenaukyisipHOCTB
IJIOCKOCTEM. TpexrpanHblii YTOJL.
MHoOrorpasssii yroui.

Brectn TOHSTHUS
NEPIEHIUKYIAPHOCTH IIPSIMBIX "
IIJIOCKOCTEM, N3y4YUTh IIPU3HAKH
NEPHEHAUKYIAPHOCTH NPSMOMN U INIOCKOCTH,
JIBYX TIJIOCKOCTEH,.

VYTIBl MeXY NPSIMBIMU
U TUIOCKOCTSIMHU

10

BBecTtu ocHOBHEIE MCTPUYICCKHUC ITOHATHSA:
PaCCTOAHUE OT TOYKH 0 IIJIOCKOCTH,
PACCTOSAHUC MCIKAY IapalJICJIbHbIMU
IIIOCKOCTAMHU, MEXKY MapaJICIIbHBIMU
HpHMOﬁ " TNIOCKOCTBIO, PACCTOSAHNUC MCIKAY
CKpCHIUBAOIMUMUCA IIPAMBIMHU, YT'OJI MCXKIY
HpHMOﬁ " JIOCKOCTBIO, YT'OJI MCKIY ABYMA
TIJIOCKOCTAMU, HU3Yy4UTh CBOMCTBaA
MPAMOYT'OJIBHOTO MAPAJUICIICTIMIICAA

MHororpanHuk#

11

ITonsTue MHOT'OI'paHHUKA. IIpusma.
[Tnpamupa. [IpaBHiIbHBIE MHOTOTPAHHUKH.
OCHOBHBIE BHJIbI MHOTOT'PAaHHUKOB (IIpU3Ma,
nUpaMyu/ia, yCEUeHHas  NHMpamuia), C
dopmynoit  Diepa  uIs BBIMYKJIBIX
MHOT'OTPaHHUKOB, c IIPABWJIBHBIMH
MHOT'OIPAHHUKAMH M 3JIEMEHTAMHU MX




CUMMETPUHU.
O06BEMBI 9 [Tonstne o6beMa MHOTOrpaHHUKA. DOPMYITBI
MHOT'OI'PaHHUKOB JUIsL HAXOXK/IEHUS] 00beMa MHOTOTPAaHHUKOB
IToBTrOpenue: ceuenus, 4 [ToBTOpEeHME U cUCTEMATU3ALMS 3HAHUN
pPacCTOSIHUSA U YIJIbI




TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC

Ha3Banue pasjgesa

KoanyecTBo 4acoB

OcHOBHOe coaepkaHue

Tena BpameHus

12

Hunmuaap u KOHYC.
YceueHHbIN KOHYC.
OcHoBaHue, BbIcOTa, OOKOBas
MOBEPXHOCTh, 00pa3yroIas,
pa3BepTKa. OceBble CEUCHHS U
CeueHUs napauienbHbIe
OCHOBAaHHUIO.

[ap u chepa, ux ceyeHus,
KacaTesbHasl MJI0CKOCTh K

chepe

O0BEMEBI TE

ITonstne 00 o00BEME TETA.
OTtHOLIEHHE 00BEMOB
MOIOOHBIX TEIL.

®opmysl 00bemMa Ky0a,
IPSIMOYTOJIBHOTO
napajuiesienumne/1a, IpU3Mbl,
nunHapa. @opmyisl 06beMa
MUPAMHJIBI U KOHYCA.
dopmyIIbl TUIOMIAN
ITOBEPXHOCTEN HUIUHAPA U
koHyca. Dopmynsl 00beMa
1apa ¥ njaomaam chepsl

BekTopbl 1 KOOpAMHATHI B
IIPOCTPAHCTBE

10

JlekapToBbl KOOpIMHATBl B
IIPOCTPAHCTBE. dopmyia
paccTosiHUSL MEXIY JBYMs
TOYKaMH. Y paBHEHUsI cephl.
Bekropel.  Yron MEXIY
BEKTOPaMHU. Koopannater
BEKTODA. Ckansiproe
IIPOU3BECHUE BEKTOPOB.
Jnuna BEKTOpa B
KOOpJAMHATAX, YTOJ MEXIy
BEKTOpaMH B KOOpJAMHATaXx.
Konnuneapusie BEKTOPBHI,
KOJUIMHEAPHOCTb BEKTOPOB B
KOOPJIMHATAX.

[ToBTOpenue, 0600IICHNHE,
CHCTEMATHU3aIUs 3HAHUI

O06001IeHNE U
CUCTEMATU3AIMs 3HAHUI




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne| HaummenoBanu | Komyecrso yacos DJieKTpoHHbBIE (IU(ppoBHIE)
e pa3ieJioB U Bce | Kontpos | IlpakTuu | o0pa3oBaTejibHBIC PEeCypPChl
n| Tem ro bHbIE ecKue
/ MPOrpaMmbl padoThI padoTbl
n
OcHOBHbIE https://resh.edu.ru/subject/lesson/
MTOHATHS 4756/conspect/203541/
CTEPEOMETPHUU:
TOYKa, IIpAMas,
MJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuna
1 N300paKCHHS 1
HA PUCYHKaX:
N300paKCHHS
IUIOCKOCTEHA,
rapajuieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeUHbI
oTpe3Ka
ITonsTus: https://www.yaklass.ru/p/geometria/10-
NIEPECEKAIOINE klass/osnovnye-poniatiia-stereometrii-
¢l TIOCKOCTH, 10438/aksiomy-stereometrii-i-ikh-
2 IepeceKaroIue 1 prosteishie-sledstviia-9252/re-
cA TIpAMAs 1 71fbb381-8eed-4ca5-b9b7-
264d9d3ee120
MJIOCKOCTh
ITonsTHs: https://www.yaklass.ru/p/geometria/10-
HiepeceKaroIue klass/osnovnye-poniatiia-stereometrii-
¢S IUTIOCKOCTH, 10438/aksiomy-stereometrii-i-ikh-
* | nepecesaome | PiTob3eL pesd-deasbObT-
-8eed-4cab- -
o HIPAMAI 1 2649d3ee120
MJIOCKOCTh
3HaKOMCTBO C https://resh.edu.ru/subject/lesson/
MHOTI'OTPaHHUKA 6018/conspect/
MU,
u300pakeHune
4 MHOTOTPAaHHUKO 1
B Ha pUCYHKaX,
Ha
MPOCKIMOHHBIX
yeprexkax
5 Hauvanbnbie 1 https://resh.edu.ru/subject/lesson/
CBEIICHUS O 4912/conspect/
KyOe 1

nupamMuzc, ux
Pa3BEPTKU U



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://resh.edu.ru/subject/lesson/6018/conspect/
https://resh.edu.ru/subject/lesson/6018/conspect/
https://resh.edu.ru/subject/lesson/4912/conspect/
https://resh.edu.ru/subject/lesson/4912/conspect/

MOZEIH.

Ceuenns

MHOT'OI'PAaHHUKO

B

Hauanbureie https://resh.edu.ru/subject/lesson/
CBEIIEHUS O 4912/conspect/

KyOe 1

MAPaMUJIE, UX
pa3BEPTKU U
MOJENH.
Ceuenus
MHOT'OTPaHHUKO
B

ITousarue 06
AKCHOMAaTHYECK
OM TIOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPUH
U CIIEACTBUS U3
HUX

https://studfile.net/preview/3800803/

ITousarue 06
AKCHOMAaTHYECK
OM TIOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEpEOMETPUHU
U CIEACTBHUS U3
HUX

https://studfile.net/preview/3800803/

ITousiTue 00
aKCHOMAaTHYECK
OM MOCTPOCHHUH
CTEPEOMETPHH:
aKCHOMBI
CTEpeOMETpUHN
U CIIEICTBHS U3
HUX

https://studfile.net/preview/3800803/

10

IToustue 06
aKCHOMAaTHYECK
OM ITOCTPOCHHH
CTEpEeOMETPHH:
AKCHUOMBI
CTEpEeOMETPUH
U CIIEICTBUS U3
HHX

https://studfile.net/preview/3800803/

11

Bzanmnuoe
pacnoiokKeHne
HpHMBIX B
MIPOCTPAHCTBE:
MepeCceKarone

https://resh.edu.ru/subject/lesson/6133/
conspect/272667/



https://resh.edu.ru/subject/lesson/4912/conspect/
https://resh.edu.ru/subject/lesson/4912/conspect/
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MHOT'OT'PpaHHUKO

n

B

[ToBTOpEHME,
o0o0mieHne
CUCTEeMaTu3alu
65 s 3BHAHUH.
IToctpoenue
CEUYEeHUil B
MHOTOTPAHHUKE

https://resh.edu.ru/subject/lesson/
4912/conspect/

[ToBTOpEHME,
000011IEHNE
cHUcTeMaTu3aIu
s1 3HAHUM.
Brruucnenue
PacCTOSHUIA:
MEXy IBYMS
66 TOYKaMH, OT
TOYKH JI0
MPSIMOM, OT
TOYKH JIO
IIJIOCKOCTH,
MEXIY
CKPEITUBAOIIIH
MUCSI IPSIMBIMH

https://resh.edu.ru/subject/lesson/
6083/conspect/

Hrorosas
67 KOHTPOJIbHAS
paborta

IToBTOpEHwME,
00001IeHne
CHCTEeMaTH3alH
sl BHAHUU.
Brrunciaenue
YIJIOB: MEXIY
CKpEIIUBAOIIN
68 MHCS
MIPSIMBIMH,
MEXIY IPSIMOU
1 TIJIOCKOCTBIO,
JIBYTPaHHBIX
YIJIOB, YIJI0B
MEKIY
IUIOCKOCTSIMH

https://resh.edu.ru/subject/lesson/
6083/conspect/

OBLLEE
KOJIMUECTBO
YACOB 10
TIPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne| Haummenona | KoaumuecrBo yacos DJieKTpoHHbBIE (IIU(ppoBHIE)
HHUE Bce | Kontpoa | Ilpaktuu | o0pa3oBaTesIbHbIE PeCypChl
I | pa3genoBn ro bHbIE ecKme
I | Tem padoThI padoThI
I | mporpamMmbIl
Cdepau https://resh.edu.ru/subject/lesson/4034/
IIap: eHTp, conspect/
paguyc,
1 JIAAMETD; 1
I (0)116:011
IIOBEPXHOCTH
chepsl
B3anmuoe https://resh.edu.ru/subject/lesson/4034/
PacIoIoKeH conspect/
ue chepsl 1
MJIOCKOCTH;
2 KacaTeJbHast 1
MJIOCKOCTh K
chepe;
I (0)116:011
cepbl
Nzobpaxenun https://www.yaklass.ru/p/geometria/11-
e cepsl, klass/ploshchad-poverkhnosti-tel-
mapa Ha vrashcheniia-10442/elementy-sfery-i-
3 IOCKOCTH. 1 shara-uravnenie-sfery-sechenie-shara-
Ceyennus ploskostiu-9262/re-7a9e1d94-90f6-4d9d-
a2f4-7486e32130f2
niapa
[unmuaapuye https://resh.edu.ru/subject/lesson/6300/
CKas conspect/
MOBEPXHOCTh
obOpasyrorue
4 WAIMHIpHIE 1
CKOU
MOBEPXHOCTHU
, OCb
HUJTUHApUYE
CKOM
IIOBEPXHOCTH
5 Humuaap: 1 https://www.yaklass.ru/p/geometria/11-
OCHOBAHUS U klass/ploshchad-poverkhnosti-tel-
GOKOBas vrashcheniia-10442/elementy-tcilindra-
MOBEPXHOCTD ploshchad-poverkhnosti-9260/re-
1ed33252-399d-4469-93f8-13990a748936
oOpa3yroras
U OCb;
IJI01AIb
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OOKOBOH U
OJIHOM
MTOBEPXHOCTH

N3o0pakeHun
€ [UITUHIpa
Ha
MJIOCKOCTH.
Pa3Béprka
[UIAH]IPA.
Ceuenus
UIHH]IpA
(TII0CKOCTHIO
:
napajuieabHO
U umm
TIEPIICH UK YT
SPHOM OCH
AJTUHIPA)

https://resh.edu.ru/subject/lesson/6300/
conspect/

Konnueckas
MMOBEPXHOCTh
)
oOpaszyromue
KOHMYECKOM
MMOBEPXHOCTHU
, OChb U
BEpIINHA
KOHHUYECKOM
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4903/
conspect/22645/

Konyc:
OCHOBAHHUE U
BEPIIHHA,
oOpa3yrormias
U OCb;
TUTOMIA b
OOKOBOH U
MTOJTHOM
MIOBEPXHOCTH

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-
vrashcheniia-10442/elementy-konusa-
ploshchad-poverkhnosti-9261/re-
d6fe0d66-91e2-4612-9b13-e585acfbba97

Y ceu€HnbIit
KOHYC:
oOpa3yromue
1 BBICOTA,;
OCHOBAHUS U
OoxoBas
MOBEPXHOCTh

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440/
kak-naiti-obem-konusa-9287/re-
9b696f15-4954-42f6-870b-ff095411b7a9

10

N3o0pakeHun
€ KOHyca Ha
MJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus

https://resh.edu.ru/subject/lesson/4903/
conspect/
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KOHYca
(TII0CKOCTHIO
:
napauieIbHO
i
OCHOBaHHUIO,
u
MJIOCKOCTBIO,
MPOXOISIICH
yepes
BEPIITNHY)

11

Komb6unamus
Tel
BpalieHus u
MHOTOT'paHHU
KOB

https://resh.edu.ru/subject/lesson/4911/
start/

12

MHororpasns
UK,
ONMCAHHBII
OKOJIO
chepsr,
chepa,
BIIMCAaHHAs B
MHOTOTPaHHU
K WJIH B TEJIO
BpaleHus

https://studfile.net/preview/5520537/
page:14/

13

ITousitue 00
o0BEMeE.
OcHOBHBIE
CBOMCTBa
00BEMOB TeN

https://resh.edu.ru/subject/lesson/4904/
conspect/280335/

14

O0BéM
MJTAHIIPA,
KOHyCa

https://www.yaklass.ru/p/ege/
matematika/ege-trenazher-profilnyi-
uroven-6670658/prizma-piramida-
tcilindr-konus-shar-zadanie-2-6657368/re-
83cla73c-5c¢39-4d8b-82b9-ecb38c9de333

15

O0nEM mrapa
U TIOIAh
cdepbl

https://resh.edu.ru/subject/lesson/4910/
conspect/

16

ITomo6ubIC
TeJla B
MIPOCTPAHCTB
e.
CooTtHomieH!
ST MEKITY
[JIOIIAASIMHU
MTOBEPXHOCTE
i, 00bEMaMK
IMOIO0HBIX
Tl

https://lc.rt.ru/classbook/matematika-11-
klass/metod-koordinat-v-prostranstve-
profilnyi-uroven/5970

17
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pabora o
temaMm "Tena
BpalleHus" u
"O0BeMbI
Ten"

Bekrop Ha
IJIOCKOCTH U

https://studfile.net/preview/1621634/
page:2/

18 B
MIPOCTPAHCTB
e
https://www.yaklass.ru/p/geometria/11-
Cnoxenue u klass/vektory-v-prostranstve-deistviia-s-
19 BBIYHUTAHUC vektorami-9248/kak-skladyvat-vektory-i-
BEKTOPOB umnozhat-vektor-na-chislo-10216/re-
3157¢490-838b-47ba-9175-5c8d1e428dde
https://www.yaklass.ru/p/geometria/11-
VYMHOXEHHE klass/vektory-v-prostranstve-deistviia-s-
20 BEKTOpa Ha vektorami-9248/kak-skladyvat-vektory-i-
YUCIIO umnozhat-vektor-na-chislo-10216/re-
3157¢490-838b-47ba-9175-5c8d1e428dde
Paznoxenue https://resh.edu.ru/subject/lesson/6404/
BEKTOpA I10 conspect/
TpEM
HEKOMILIaHAp
21 HBIM
BEKTOpaM.
[IpaBuno
napauiesnenu
nea
Pemienne https://mathematichka.ru/ege/problems/
3a1ad, problem B3P2.html
CBSI3aHHBIX C
22 IpUMEHEHNE
M IIpaBUI
JIEUCTBHUI C
BEKTOpaMHU
[Ipstmoyrons https://resh.edu.ru/subject/lesson/5724/
HasI CHUCTEMA conspect/21891/
KOOpJWHAT B
MIPOCTPAHCTB
e.
23 Koopaunaret
BEKTOpA.
IIpocreiimue
3a7a4y B
KOOpJIMHATaX
Yron mexay https://resh.edu.ru/subject/lesson/5723/
BEKTOPaMH. conspect/149166/
24 CxkansipHoe
MPOM3BEIACHU

€ BEKTOPOB
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Brrancnenue
YTJIOB MEXIY
MPSIMBIMH 1

IUIOCKOCTSIMH

https://resh.edu.ru/subject/lesson/6083/
conspect/149228/

26

Koopaunatu
0-BEKTOPHBIN
METO/J] IpU
pelieHuun
reoMeTpuyec
KUX 3a7a4

https://resh.edu.ru/subject/lesson/6083/
conspect/149228/

27

KontponbsHas
pabora o
TemMe
"BekTopsl U
KOOPJUHATHI
B
MPOCTPAHCTB
e"

28

[ToBTOpEHHE,
00001IeHNE 1
cucreMarusa
WS 3HAHUH.
OcHOBHbIE
burypsi,
GbaxThI,
TEOPEMBI
Kypca
MJIaHUMETPU
"

https://4ege.ru/matematika/56238-
planimetriya-kratkiy-spravochnik-s-
osnovnymi-faktami.html

29

IToBTOpEHME,
00001IeHHE U
CHCTEMaTu3a
LUS 3HAHMUH.
OcHOBHEBIC
burypsl,
(bakThI,
TEOPEMBI
Kypca
TUTAHUMETPH
51

https://4ege.ru/matematika/56238-
planimetriya-kratkiy-spravochnik-s-
osnovnymi-faktami.html
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IToBTOpEHME,
000011IEHE U
cHCTEeMaTHu3a
VS 3HAHWUH.
3amayn
MJIaHUMETPH
A ¥ METOJbI
WX peIICHUS

https://resh.edu.ru/subject/lesson/4756/
conspect/203541/

31

IToBTOpEHME,
000011IEHE U

https://resh.edu.ru/subject/lesson/4756/

conspect/203541/
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cHCTeMaTHu3a
U 3HAHUH.
3amaun
MJIaHUMETPU
1 ¥ METOJIbI
WX PeLICHUS

32

[ToBTOpEHME,
00001IcHIE 1
cHCTeMaTHh3a
U 3HAHUH.
OcHoBHBIE
burypsl,
(baKThl,
TEOPEMBI
Kypca
CTEpPEOMETpH
u

https://resh.edu.ru/subject/lesson/4756/

conspect/203541/
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HNrorosas
KOHTpPOJIbHAS
paborta

34

[ToBTOpEHHE,
00001eHne n
cucTeMaTu3a

UHs 3HAHUI

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34
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