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COIAEPKXAHUE OBYUYEHUA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOSHUHU CTEPEOMETPUU: aKCHUOMBI CTEPEOMETPUU
Y CIEICTBHS U3 HUX.

B3anmHOe pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
napajulesIbHbIE U CKpellUBaroIuecs npsmMsie. [Ipu3Haku CKpeImuBaromuXcs MIPsAMBbIX.
[TapannensHOCTh NPSAMBIX M IJIOCKOCTEN B IMPOCTPAHCTBE: NApaJUICIbHbBIC MPSMbIC B
IIPOCTPAHCTBE, NAPALICIBHOCTh TPEX NPSIMBIX, MAPAUICIBHOCTh IPSAMOUA U
wiockocTy. IlapamienbHoe M LEHTpadbHOE MPOEKTUPOBAHUE, U300pakeHue (uryp.
OcHOBHbBIE CBOWCTBAa NapajuIeIbHOrO IpoeKkThpoBaHus. M3o0paxenue ¢uryp B
[IapajuIeIbHOW IPOEKIUU. YIUVIbl C COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIY
NpsSMBIMA B IIPOCTpAaHCTBE. [lapanienbHOCTh  IJIIOCKOCTEW:  MapalIEIbHBIE
IJIOCKOCTH, CBOWMCTBA IMApaJUIeNIbHBIX IIOCKOCTEN. [IpocTeninne mpocTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTHU: TETPAP, MAPAIIICIETIUIIE, [IOCTPOCHUE CEUEHU.

IlepnieHIMKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENbHBIE U MEPIIEHANKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJISIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHOU
III0CKOCTA. OpPTOroOHANBHOE MPOEKTHPOBAHUE. [leprneHauKynsip W HAKIOHHBIE:
pacCTOssHUE OT TOYKM 10 IUIOCKOCTH, PAacCTOSHME OT IPsAMOW 10 IUIOCKOCTH,
npoekuuss (GUrypsl Ha IUIOCKOCTb. lleprneHauKy/IspHOCTb IUIOCKOCTEH: HpHU3HaK
MEePNEHAUKYJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX nmepHeHIuKyIspax.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY MPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JIMHEWHBIN YroJ IBYTPaHHOrO yria. TpéXrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKMX YIJIOB MHOIOrpaHHOro yrija. CBOWMCTBa INIOCKMX W JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yrua. TeopeMbl KOCHHYCOB U CUHYCOB JUI TPEXTPAHHOIO YIJIa.

MHOrorpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. l[Ipusma: n-yronpHas
npusMa, npsiMasi ¥ HakJIOHHasl MPU3MbI, OOKOBasi M IMOJIHAs MOBEPXHOCTh MPU3MBIL.
[Tapautenenunen, TpsAMOYTOJbHBIA NapajUIeIEUIE] U ero cBorMcTBa. Kparuainmmue
NMyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuga: N-yronbHas mupamujaa, MpaBUIIbHAS U yCeUEHHAS
nupamuabl. CBoiictBa péGep u OOKOBBIX TpaHEl NPaBWIBHOW MHUPaAMUJIBL.
IIpaBuiibHBIE MHOTOIDAHHUKH: MpPaBUIbHAA IpU3Ma W NPABUIIbHAs INHUPAMHUAA,
IpaBWJIbHAs TPEyrojbHasl MUpaMUAa U MPaBUIBHBIN TeTpasap, Kyo. [IpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCABP.



Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEdpa, AuaroHanu, yrisl. [lnomanp
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATbH
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsAMOU mpusMsbl. [nomans 60KOBOM
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM MNHpPaMHUAbI, TEOpEMa O IUIOMIAAH
YCEUEHHOU MUPAMHUIBI.

CummeTpuss B OPOCTPAHCTBE.  ODJNEMEHTBl  CUMMETPHHM  MPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMeETpHUsT B MPaBUJIBHOM MHOTIOIPAHHHUKE: CHMMETPUS
napajuiejienuneaa, CUMMETPUS NPAaBUJIBHBIX IPU3M, CUMMETpPUS MPABHIBHOM
UPaMU/IBI.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIC, COHAMNPABIEHHBIE W  IPOTUBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€WCTBUS C BEKTOPAMHU: CI0KEHUE U
BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO.
CoicTBa Cl0XkeHHsI BEeKTOpoB. CBOKMCTBA YMHOXKEHUS BEKTOpa HA 4ncio. [loHATHe
KOMILTaHapHbIe BeKTOpbl. [Ipu3HaK KOMIUIaHApHOCTH TPEX BEKTOpoB. I[lpaBuio
napayenenunena. Teopema O pasiIoKEHUM BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BeKTOpaM. lIpsimoyronpHas cucrteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl
BekTOopa. CBs3b MEXIy KOOpJIMHATaMHU BEKTOpA M KOOpAMHATAMH TOYEK. YTOI
MeXy BekTopamu. CKaJsipHOE MPOU3BEIECHNE BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

[loHsATHA: WWIMHIPUYECKAs  IIOBEPXHOCTb, KOHMYECKAsi  IOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, 00Opa3yrolue nopepxHocren. Tena BpamieHus: UIUHID,
KOHYC, yCeUYEHHBIH KOHyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl u
IUIOCKOCTH, KacaTeJbHasl IUIOCKOCTh K cepe. M3o0pakeHue Ten BpallleHUs Ha
iockocTH. Pa3BépTka uunuHapa u konyca. CuMMeTpus cepsl U mapa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO Mapajuiesenunena v cienctBuss u3 Heé. OO0BEM mnpsamoil u
HaKJIOHHOW MpPHU3MBbl, UUIUHAPA, NUPaMHUIbl U KOoHyca. OOBEM IIapa M MIApOBOTO
CErMeHTa.

KomOuHanuu Tten BpamieHus W MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
LUUJIUHAP, ONMCaHHAas OKoJIo nuinuHApa. [lepeceuenue cdepsl U 1mapa ¢ mIOCKOCThIO.
Kacanue mapa u cdepsl miockocTsio. [loHsITHE MHOTOIpaHHHUKA, OTUCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[Inomank MOBEPXHOCTH LWIMHApPA, KOHYycCa, IUIOHIanb cepbl U €€ yacTeil.
ITomobne B mpocTtpancTBe. OTHOImIEHHME O0BEMOB, TIUIOMANACH TOBEPXHOCTEH
nonooHeix ¢uryp. IlpeoOpa3zoBanue mnomoOus, romorerusa. Pemienue 3agad Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.



[TocTpoeHue ceueHUid MHOTOIPAHHUKOB M TEJI BpAILEHUS: CEYEHUS LWJIMHAPA
(mapajuilenbHO ¥ MEPHIEeHAMKYISIPHO OCH), CEUEeHHs KOHyca (IapasiesibHbIe
OCHOBAHMIO U MPOXOJAIIME Yepe3 BEPILIUHY), CEUYEHHUS IIapa, METOAbl MOCTPOEHUS
CEUYEHUI: METOJ CJIEIOB, METOJ BHYTPEHHErO0 MNPOCKTUPOBAHUS, METOJ MEpEeHOoca
CEKYyUIEN TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepanuu HajJ BEKTOpaMu. BEeKTOpHOE YMHOXKEHUE
BEKTOpOB. CBOKCTBA BEKTOPHOTO YMHOXKEHUs. [IpsMOyrojibHas cucremMa KOOpJIUHAT
B mpoctpaHcTBe. Koopnunatel Bektopa. PasznokeHue BekTopa 1o 0asucy.
KoopaunaTtHO-BEKTOpHBIM METO/T IPU PEIICHUN FTEOMETPUUYECKHUX 3a7ad.

JIBMKEeHHs B POCTPAHCTBE

JBuxenuss mnpoctpancTBa. OToOpakeHus. J[BMKEHUS M PABEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JIBIWKEHWIN: NapaUlebHBIA  IEepPEHOC,
LUEHTpaJbHas CHUMMETpPHS, 3€pKaJbHasi CUMMETpHUS, ITOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«EOMETPHSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUASA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O00YyYaloOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBa, MPEICTABIEHUE O MaTEeMAaTHUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
IrPpaXIaHCKOT0 001IecTBa (BBIOOPHI, OMPOCKHI U JPYroe), YMEHUE B3anUMOICHCTBOBATH
C COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKOW HICHTUYHOCTH, YBAXKCHHS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCHUMCKOM MATEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE OTUX JIOCTHKEHHH B JPYrMX HayKax, TEXHOJOTUsX, cdepax
3KOHOMUKU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME IYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, cPOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOTO IOBEACHUS, CBSI3aHHOTO C MNPaKTUYECKUM
MIPUMEHECHUEM JOCTHUKECHHUN HAYKH U JIESITEIBbHOCTBIO YYEHOTI0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEero;

4) 3cTeTHYECKOEe BOCIIMTAHUE:



ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIKOYAas JCTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUA, PACCYKIACHHUN, BOCIPUIMYUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocMTaAHKE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTEeMAaTUYECKUE 3HAHUS B HHTEpecax
3I0pOBOr0 M Oe30macHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO (310pOBOE MHTAHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH W OT/AbIXA,
peryisipHas (Qusuyeckas akTUBHOCTH), (DU3UUYECKOE COBEPIICHCTBOBAHHE IIPU
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON JAESTEIHHOCTDIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU TPYIOIIO0US, HHTEPEC K PAIUYHBIM
chepam mnpodeccuOHATBHOM JesATEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayied mnpodeccun u
pealn30BbIBaTh COOCTBEHHBIE >KU3HEHHbIE IUJIaHbl, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTUYeCKOMY O0pa30BaHUIO U CAMOOOPA30BAaHUIO HA MPOTSHKEHUHU BCEH KU3HH,
FOTOBHOCTh K AaKTMBHOMY Yy4YaCTHIO B PEIICHHMH MPAKTHYECKUX  3a7ad
MaTeMaTU4YEeCKOW HAMPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c()OPMHUPOBAHHOCTh  JKOJIOTMUYECKOW  KYJIbTYpbl, I[OHMUMAaHHUE  BIUSHUSA
COLIMAJIBHO-PKOHOMHYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpelibl, OCO3HAHHE II100aNTBHOrO XapakTepa 3K0JIOrMYeCKUX Mpo0eM, OpUeHTalus Ha
NPUMEHEHUE MAaTEeMAaTHUYEeCKUX 3HAHUM JUIsl PEIICHUs 3a/1a4 B 00JIaCTH OKpY>KaroIIen
cpendpl, IUIAHUPOBAHHWE TIOCTYNKOB WU OLEHKUM KX BO3MOXHBIX MOCIEACTBUM IS
OKPYXKaroLIEen Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUE MAaTeMaTHUYeCKON
HAyKW Kak c(hepbl YeTOBEUECKOU NEeATETbHOCTH, ITAllOB €€ Pa3BUTHUSI U 3HAYHMMOCTU
JUISL pa3BUTHS LMBWIM3AIMHU, OBJAJCHHE S3bIKOM MATEMAaTUKH W MaTeMaTH4eCKOU
KYJBTYpOH KaK CpeICTBOM MO3HAHMSI MUPA, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAINPEIAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUSA

ba3oBpble Jiornueckue aeiicTBUA:

BBISIBIISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE NPU3HAKKM MAaTEMaTUYECKHX
O0OBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (OPMYIUPOBATH ONpPEACIICHUS
MOHSTHUM, yCTaHABIUBATh CYIECTBEHHBIA MPHU3HAK KJIAacCU(UKALUK, OCHOBAHUS AJIs
000011IeHHS U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIMMOTO aHAIU3A;



BOCIIPUHUMATB, dbopMynupoBatb U MpeoOpPa3OBHIBATH CYKIEHUS:
YTBEPIUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(akTax, JaHHBIX, HAOJMIOJCHUSAX W YTBEPKIACHUSX, MpEeAjaratb KpUTEPUM IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUM;

JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;

IIPOBOJUTE CaMOCTOSITENIBHO JTOKa3aTeJIbCTBA MATEMAaTUYECKUX YTBEP)KICHUN
(mpsiMble U OT MPOTHBHOIO), BBICTPAUBATH ApTyMEHTALUIO, IPUBOAUTH IIPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHus y4yeOHOM 3ajaun  (CpaBHHUBATh HECKOJBKO
BAapUAHTOB PEIICHUs, BBIOMpPATh HauboJjee MOAXOMAINNA ¢ YUYETOM CaMOCTOSATEIbHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUI WHCTPYMEHT IO3HAHMUS,
(opMyIMpOBATH BOIIPOCHI, (bukcupyromue IIPOTUBOPEYHE, npo0iemy,
YCTaHaBIMBATh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
NO3ULNIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENBHO CINIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHHE 110
YCTAHOBJICHHIO OCOOEHHOCTE MAaTeMaTHYeCKOro OOBEKTa, SIBJICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OpMyIMpoBaTh OO0OOILIEHHS M BBIBOABI IO pe3yibTaTaM
OpOBEAEHHOIO  HAOJIIOJIEHUS,  MCCIEAOBAHUSA,  OICHMBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE TIpollecca, a TAKXKE BBIJIBUraTh
IPEAIOIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISBJIAITh Ae(PpUUNUTBI MHPOpPMAIMHU, JAAHHBIX, HEOOXOIMMBIX JUJIsl OTBETa Ha
BONIPOC U JJIA PELICHUS 3a]1auH;

BbIOMpATh MH(OPMAIMIO U3 MCTOYHHMKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
[PEICTaBIICHNUS;

CTPYKTYpPUPOBaTh HH(POPMALIUIO, MNPEACTaBIATh €€ B pazIMyHBIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaJEKHOCTD uH(popMauu o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIE YHHMBEpPCAIbHbIE y4eOHbIE 1eHCTBUSA
Oo0menue:



BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH U
1esIMU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPXKaTh CBOIO TOUKY 3PCHUS B YCTHBIX H
NUCbMEHHBIX TEKCTAaX, JlaBaTh IMOACHEHUS MO XOAYy pCELICHUS 3aJaud,
KOMMEHTUPOBATH MOJTYUYECHHBIN PE3yJIbTaT;

B XoJle¢ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOMl TEMBI,
poOJIEMBI, peIIaeMOl 3a/1auu, BbICKa3bIBaTh HJIEH, HALICIICHHBIE HA MOUCK PEIICHMUS,
COMNOCTABISAITh CBOM CYXACHUS C CYXICHHUSAMH JIPYTHX YYaCTHHUKOB JHAJIOTra,
oOHapyXMBaTh pa3IUYMe U CXOJACTBO TMO3UIMH, B KOPPEKTHOH ¢opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YyNbTaThl PELICHUs 33Ja4H, SKCIEPUMEHTA, HCCIEIOBAHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUICHHS C Y4E€TOM 3ajad
Ipe3eHTallM U 0OCOOEHHOCTEH ayIUTOPHUHU.

PerynsiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

Camoopranusamnus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHMS 3aJayd, BIOMpaATh CIOCOO penieHus ¢
Y4ETOM MMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U
KOPPEKTUPOBATH BApUAHTHI PELICHUM ¢ yU€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTE/JICKT:

BJIQJIETh HaBBIKAMU MO3HABATEIBHON pe(dieKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIbHBIX MPOLIECCOB, UX pE3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3YJIbTaTa PELICHUS MAaTeMAaTHYECKOU
3a/1a4u;

OPENBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUM 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, AHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSICHITh MPUUUHBI
JOCTUKEHHSI WJIM HENOCTH)KEHHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAaXOIUTh OLIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEJIBHOCTD:

MMOHUMAaTh M HCIMOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIWBHUIYaIbHOU
paboThI MU pelIeHnn Y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOMN JI€ATEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3alMI0 COBMECTHON paboOThl, pacnpeaensTh BUAbl padoT,
JIOTOBAapUBaThCA, OOCYXKIaTh MpOLIECC M PE3yJNbTar padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYNMNOBBIX (opMax padoThl (0OcyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U UHBIE), BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JECHCTBUSA C IPYTMMH YJIE€HAMU KOMAaH/Ibl, OLICHMBATh KA4€CTBO CBOETO BKJIAJA B



001t MPOAYKT 1o KPUTEPUSM, chopMyIUPOBAaHHBIM YYaCTHUKAMU
B3aUMOJIEUCTBUA.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOyyarommuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TIOHATUSMHU CTEPEOMETPUU TIPH
pEIIeHNH 3314 U IPOBEJCHUH MaTeMaTHUYECKUX PACcCyKICHUH;

e TIPUMEHITh AKCHOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH PEUICHUH
reOMETPUYECKUX 33]1aY;

e KJAacCU(pUIUPOBATh B3aUMHOE PACMOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMH C YTJIAMHU B POCTPAHCTBE:
MEXAY MPSMBIMHU B IPOCTPAHCTBE, MEXKIY IPSIMOM U MIIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHUABl MHOTOIPDAaHHUKOB (IIpHU3Ma,
nvpamuja, NpsMOyTOJIbHBINA Mapaienaenunes, Kyo0);

e KiaccUpUIUPOBATH  MHOTOTPAaHHHKH,  BbIOMpass  OCHOBaHUS  JUIA
KJIacCU(pUKalUY;

e CBOOOJHO  ONEpPUpPOBaTh  MOHATUSMM, CBSI3AHHBIMM C  CEYCHHEM
MHOT'OTPAHHUKOB TJIOCKOCTBIO;

e BBINOJHATH NMApAIETbHOE, HEHTPAIBHOE U OPTOTOHAIBHOE IPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJHATh U300paKEeHHs (PUTYP HA IUIOCKOCTH;

e CTPOUTh CEYEHHS] MHOTOTPAHHUKOB PpA3IUYHBIMU METOJIAaMH, BBIMOJIHSATH
(BBIHOCHBIE) IJIOCKHME YEPTEX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAIN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma, MUPaMHIA),
reOMEeTPUUYECKUX TeJl C IPUMEHEHHEM (HopMyT;

e CBOOOJHO ONEpPUPOBATH NOHITUSAMU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPHUU (DUTYPBL;

e CBOOOJHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM H
KOOpPJIMHATaM B IMPOCTPAHCTBE;

e  BBIOJHATHACUCTBUAHAIBEKTOPAMU;

e pemarh 3aJayd Ha JOKa3aTeJbCTBO MAaTEMaTHUYECKUX OTHOUICHHH WU
HAXO0XJICHWE TEOMETPUUECKUX BEIUYUH, PUMEHSST U3BECTHBIE METOABI TIPU
pEIIeHNd MaTeMaTHYeCKUX 3aJad TIOBBIIIICHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPHUMEHATH MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA U  DIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;



U3BIIEKAaTh, MPEOOPa30BBIBATH U HMHTEPHPETUPOBATH HH(DOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha
YyepTreKax U pUCyHKaX;

IIPUMEHSATH ITOJyYEHHbIC 3HAaHUS Ha IIPAKTUKE: CPABHUBATH U aHAIU3UPOBATH
peanbHbIE CUTyalllH, NPUMEHATh MU3YYEHHBIE NMOHATHSA B IIPOLIECCE IOMCKA
pelIeHrsT MaTeMaTU4ecKu C(HOPMYITHPOBAHHON MPOOIEMbI, MOJAEIHUPOBATH
pealbHbIE CHUTyallUM Ha SA3bIKE T€OMETPHM, HCCIEAOBATh IIOCTPOCHHBIE
MOJIEIIA C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX ITOHATUM M TEOPEM, ammapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/layd, CBS3aHHBIE C HaXOXICHUEM
r€OMETPUYECKUX BEJINYHH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:

CBOOOZIHO OMNEpPUPOBaTh NOHATHUAMHU, CBA3aHHBIMU C LWIMHIPUYECKOM,
KOHUYECKOW M CPEepUUYEeCKONl MOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHATUIMH, CBSA3AHHBIMH C TEIAMM BPALLEHUS: LUIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh TeNa BpalleHus (MUIMHIAP, KOHYC, cepa U 1map) u 0ObsICHATD
CHOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJIacCU(UITUPOBATH B3AUMHOE PACIOIOKEeHNE CHEPHI U MITIOCKOCTH;
BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHHUS,
00BEMBI U IUIOMIAJIM TOBEPXHOCTEH MHOIOTPAHHUKOB W TEJ BpAaIlCHMUS,
TeOMETPUUYECKUX TeT C IPUMEHEHHEM (HOopMyT,

CBOOOMHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAIIUSMHU Tell
BpallleHUsI U MHOTOIPAHHUKOB: MHOTOTPAHHUK, BIHUCAHHBIA B cdepy U
OMHCaHHBIM OKOJIO cdepbl, chepa, BOMCAHHAS B MHOTOIPAHHUK WM TEJO
BpallleHUs;

BBIYUCTISATH COOTHOUICHHS] MEXIY IUIOIMAAIMU TOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEII,

U300pakaTh U3ydaeMble (PUTYpHI, BHIMOIHATE (BEBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PHUCYHKOB TPOCTHIX OOBEMHBIX (Uryp: BHI CBepXy, COOKY, CHU3Y,
CTPOUTH CEUCHUS TEJ BPAICHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HHMOPMALUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaX, TPEACTaBICHHYIO Ha
YyepTexax U pUCyHKax;

cBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOTHATHOIIEPAIIMMHAIBEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPIMHAT;



pelaTh reOMETPUYECKHUE 3a/1a4d Ha BBIUUCICHHUE YTJIOB MEXIY MPSIMBIMU U
IJIOCKOCTSMH, BBIYMCIIEHUE PACCTOSTHUMA OT TOYKHU JI0 IMJIOCKOCTH, B IEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPHU PEIICHUH;

CBOOOJTHO ONEPUPOBATH TMOHSTUSMH, CBSI3aHHBIMU C JBHXKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKEHNN;

BBINIOJHATh M300paKEHUST MHOTOTPAHHUKOB M TEI BpalleHUs MpHU
MApAJUICIbBHOM  TIEPEHOCE,  LUEHTPAIBHOM  CHUMMETPHUM,  3€pKallbHOU
CUMMETPHH, MIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUS MHOTOTPAHHHUKOB M TeJl BpalICHUS: CEYCHUS IWIMHIpA
(mapajuienbHO U TMEPHEHIUKYISPHO OCH), C€YEHHUs KOoHyca (MapalieibHbIe
OCHOBAHMIO U MPOXOSIIUE YEPE3 BEPILIUHY ), CEUEHUS 11apa;

UCIIOJIb30BaTh METOJABl TMOCTPOCHMSI CEYEHHWI: METOJ CJEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I EPEHOCA CEKYIIEH MII0CKOCTH;
JI0Ka3bIBATHI€OMETPUUECKUECY TBEPKICHUS;

MPUMEHATh TeoMeTpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/a4y, MNPEANOaralolMX HECKOJIbKO IIArOB pEIICHUS, €CIIH YCIOBUS
IPUMEHEHUS 3aJIaHbl B SIBHOW U HESIBHOM (hopMme;

pemiath 3aJadyd  Ha J0Ka3aTeIbCTBO MATEMAaTHMYECKMX OTHOIICHUH U
Hax0JICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

NPUMEHSTH MOJTyYEHHBIC 3HAHUS HA MPAKTUKE: CPaBHUBAThH, aHAJIU3UPOBATH
U OILICHMBATh peajbHbIC CHUTyallMd, NPUMEHATh H3YYCHHbIC MOHSTHS,
TEOpEMBbI, CBOWCTBA B IIPOLIECCE TOMCKAa pELIEHUS MaTeMaTUYeCKU
chopMyIMpoOBaHHON MPOOJIEMBI, MOJAEIUPOBATH peaJIbHbIe CUTyallUM Ha
SA3bIKE TE€OMETPHUH, UCCIEAOBATh MOCTPOEHHBIE MOJIEU C HMCIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH W TEOopeM, ammapara ainreOpbl, peaTh
NpPaKTUYECKUE 3a7auyM, CBS3aHHbIE C HAXOXIECHUEM TI€OMETPUUYECKUX
BEJINYWH;

MMETh TMPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS T'E€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
JJIeKTPOHHbIE
Ne Tema ypoka KoanyecrBo nuppoBbIe
n/n 4acoB o0pa3oBaTe/ibHbIE
pecypchbl
OcHOBHBIE TIpaBWJa H300paKCHUS Ha https://resh.edu.ru/subject/51/1
1 PUCYHKE  IJIOCKOCTH,  IapajljiesIbHbIX 1 o/
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[lonsaTHst cTepeoMeTpuM: TOYKA, MpAMasd, https://resh.edu.ru/subject/51/1
IUIOCKOCTh, ~IpOCTpaHcTBO. (OCHOBHBIE o/
2 npaBujga HM300paXEHHUS HA  PHUCYHKE 1
IUIOCKOCTH,  MapajuleNIbHbIX  MHPAMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[lonsaTus: mnepecekaroluecs: MIOCKOCTH, https://resh.edu.ru/subject/51/1
3 MepeceKaromuecss mpsMas M TUIOCKOCTb; 1 0/
MOJTYTIPOCTPAHCTBO
[ToHATHA: TEpeceKaromuecs IIOCKOCTH, https://resh.edu.ru/subject/51/1
4 MepeceKaromuecss npsiMas M TUIOCKOCTb; 1 o/
MOJTYTIPOCTPAHCTBO
MHororpaHHHKH, n300pakeHue
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHHKH, n300pakeHue
6 IPOCTEHUIINX HPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIIUX O0OHEKTOB
. AKCHOMBI ~ CTEPEOMETPHH M IIEPBbIE . g;tps://resh.edu.ru/subiect/51/1
CIIEICTBUS U3 HUX =
g AKCHOMBI ~ CTEPEOMETPHH M IEepBbIE . B;tps://resh.edu.ru/subiect/Sl/l
CIIEICTBUS U3 HUX =
AKCHOMBI ~ CTEpEOMETPUM U  IIEPBBIE https://resh.edu.ru/subject/51/1
9 ciaencteuss w3 Hux. CrocoObl 3amaHus 1 o/
NPSMBIX W TUIOCKOCTEH B TIPOCTPAHCTBE.
O0603HaUeHUS MPSMBIX U TUIOCKOCTEH
N300paxxeHue ceueHUit MupaMubl, Kyba u https://resh.edu.ru/subject/51/1
NPU3MBI, KOTOpBIE MPOXOAAT dYepe3 uX 0/
10 pédpa. Nzobpaxenune TepeceYeHus 1
TIOJTyYSHHBIX TUTOCKOCTEH.

PackpammBanue MOCTPOECHHBIX CEYEHUH
Pa3HBIMH LIBETAMH



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

11

N300pakeHne ceueHuit mupamMusl, Kyoa u
IIPU3MBI, KOTOpBIE IIPOXOAAT Yepe3 HX
pEdpa. N3o6paxenune nepeceueHust
HOJTyYSHHBIX IUIOCKOCTEHA.
PackpammBanue NOCTPOCHHBIX CEUYCHHI
Pa3HBIMH [IBETAMU

https://resh.edu.ru/subject/51/1

0/

12

13

14

N300pakeHne ceueHuit mupamMusl, Kyoa u
MPU3MBI, KOTOpBIC MPOXOAAT 4Yepe3 HuX
péopa. N3obpaxenune NepeCceUCHUS
MIOJTyYSHHBIX TUIOCKOCTEH.
PackpamBaHue TOCTPOCHHBIX CEUCHHM
pa3HBIMU IIBETaMHU

N3o0pakeHue ceueHnii mupamMu b, Kyoa u
MPU3MBI, KOTOpBIC MPOXOAAT 4Yepe3 HuX
pédpa. N3obpaxenue MIePECCUCHUS
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamBaHue TOCTPOCHHBIX CEUCHHIA
Pa3HBIMH [IBETaMU

Mertona cnenoB i HOCTPOSHUS CEUEHHH

https://resh.edu.ru/subject/51/1
o/

15

16

17

Merop ciieoB A1l IOCTPOCHUS CEYCHUIA.
CpoiicTBa  mepeceyeHuil  OpsIMBIX U
IIJIOCKOCTEN

Meroa ciaenoB JUIsl IOCTPOCHHS CEUYSHUH.
CBoiicTBa mepeceyeHUN  MpPAMBIX U
IJIOCKOCTEN

[ToctpoeHue ceueHuit B mupamupze, Kyoe
no TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YEpTEXEH M 3alucCh LIaroB
IIOCTPOEHUS

https://resh.edu.ru/subject/51/1
o/

https://resh.edu.ru/subject/51/1
o/

https://resh.edu.ru/subject/les
son/5100/start/

18

[TocTpoenue ceyeHuit B mupammujae, Kyoe
no TpéM Toukam Ha pébpax. CosnaHue
BBIHOCHBIX YEpTEXEH M 3alucCh LIaroB
IIOCTPOEHUS

19

[TocTpoenue cedyeHuit B mupammuiae, Kyoe
mo TpéMm Toukam Ha péOpax. Co3mgaHue
BBIHOCHBIX YEpTEXKEH M 3aluch I1aroB
MOCTPOEHUS

20

[TocTpoenue cedyeHuit B mupammuae, Kyoe
mo TpéMm Toukam Ha péOpax. Co3mgaHue
BBIHOCHBIX YEpPTEXKEH H 3aluch IIaroB



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

MOCTPOEHUS

21

22

23

[ToBTOopenune mianuMerpun: Teopema o
MPOIMOPLMOHANIBHBIX oOTpe3kax. I[lomobue
TPEYTrOJIbHUKOB

[ToBTOopenne miranumerpuu: Teopema
Menenas. Pacuerbl B CEYEHHAX HaA
BBIHOCHBIX ueprexax. Vcropus pa3BUTUA
IUTAHUMETPUH U CTEPEOMETPUN

Kontposnbnas pabota " AKCHOMBI
crepeomerpun. Ceuenus"

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

24

B3anMmHOe pacnonokeHue INpsMBIX B
IIPOCTPAHCTBE. CkpewmuBaronyecs
npsMble.  [IpusHaku  CKpelMBarOIUXCS
npsaMbiX. IlapainensHele  mpsMble B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/51
110/

25

Teopema 0 CyLIECTBOBaHUHU u
€AMHCTBEHHOCTH TIPSIMOM TapaylieIbHOU
JAHHOW MpsAMOM, MPOXOIAIIEH uepes
TOYKY MPOCTPAHCTBA W HE JeKalled Ha
JTaHHOW TpsMoi. JleMMma o mepeceyeHUH
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

https://resh.edu.ru/subject/51
110/

26

[TapamrenpHOCTE Tpex mpsMbIX. Teopema
0 TpE€X mapaJuIeNIbHBIX NpsAMBbIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

https://resh.edu.ru/subject/51
110/

27

[TapannensHoE MPOEKTUPOBAHUE.
OcCHOBHBIE  CBOWMCTBAa  MapajlICIILHOTO
npoekTupoBanus. M3o00pakeHue paszHbIX
¢buryp B napauienbHON IPOEKINUN

28

29

30

31

IlenTpanpHas  mpoekuus.  Yron ¢
COHANPABJICHHBIMA  CTOPOHAMH.  YTOI
MEXIY IPAMBIMU

3&,[[3.‘11/1 Ha J0Ka3aTcJIbCTBO u
HUCCICIOBAHUC, CBsA3aHHBIC C
PACIIOJIOKCHUEM TIPAMBIX B IIPOCTPAHCTBE

[lonsATHA: DapalIeNnbHOCTh NPSIMOM U
IJIOCKOCTH B IpocTpaHcTBe. IIpu3Hax
MapaJUIEIbHOCTH MPSMOM U IUIOCKOCTH.
CpolicTBa MapaJIENBHOCTH MNPSMOM U
IIJIOCKOCTH

FCOMCTpI/I‘lCCKI/IC 3aa4u Ha BBIYHCICHHC
n JA0Ka3aTCiIbCTBO, CBA3aHHBIC C

https://resh.edu.ru/subject/51/1

o/

https://resh.edu.ru/subject/51/1

0/

https://resh.edu.ru/subject/les
son/5100/start/



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

[apaJUIEIbHOCTBIO IPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[ToctpoeHne  cedeHWs, MPOXOASIIETO
yepe3 MaHHYIO MPSAMYI0 Ha YepTexe H

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

32 . . N
HapajulesIbHOrO JIpyrol mpsimoi. Pacuér 110/
OTHOLIEHUI
[TapamnenpHass mnpoekuusi, NPUMEHEHUE
33 JUIsL  TIOCTPOEHHUs CEUYCHHMH Kyba | https://resh.edu.ru/subject/les
napajuiesienumne/a. CsoiicTBa son/5100/start/
napajuleJIenune1a u Ipu3Mbl
34 [TapannensHbie  1iockocTu. IIpusnaku https://resh.edu.ru/subject/51
MapajuieIbHOCTH JIBYX IUIOCKOCTEN 110/
Teopema 0 [1apaJuIeIbHOCTH u
35 €IMHCTBEHHOCTH IUIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He MIPUHAIICKAITYI0 JaHHON
IIJIOCKOCTH U CIIEICTBUS U3 HEE
CpoiicTBa mnapajuleNbHbIX IJIOCKOCTEH: O
36 MApaJUIEIbHOCTA MPSMBIX TMEPECECUEHUS https://resh.edu.ru/subject/51
IIpU TEPECEUEHUH JIByX MapajulebHbIX 110/
IJIOCKOCTEH TpeThel
CaoiicTBa MapajijiesIbHbIX IIOCKOCTEN: 00
OTpe3Kax napauleIbHbIX MPSIMBIX,
37 3aKJIIOYEHHBIX MEXIYy HapauieIbHbIMU
IJIOCKOCTSIMU; O MEPECEUEHUU MPsSIMON C
JBYMsI [TapaJuIeIbHBIMU IJIOCKOCTSMHU
38 [ToBropenue: Tteopema Iludaropa Ha https://resh.edu.ru/subject/51
MJIOCKOCTH 110/
39 IToBTOpEHNME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CpoiictBa Ky0a W  TPSMOYTOJIBHOTO https://resh.edu.ru/subject/51
napajulesenune1a [10/
41 Boluncnenne ayiMH OTpe3koB B KyOe u
MPSIMOYTOJIbHOM Napajulesienurne e
[lepnieH UKy IAPHOCTD IpsAMOi 51
42 IUIOCKOCTH. [Ipr3Hak https://resh.edu.ru/subject/51
MePIEeHIUKYISIPHOCTH npsiMOi u 110/
IIJIOCKOCTH
[lepneHUKyIAPHOCTD IpsAMOI u
43 IJIOCKOCTH. [Ipusnax
MEPIEHIUKYJISIPHOCTH psIMON u

IIIIOCKOCTH



https://resh.edu.ru/subject/51/10/
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Teopema 0 CyLIECTBOBAaHUHU u
€MHCTBEHHOCTH IIPSAMOW, MPOXOISAILEH

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

44
qyepes TOYKY MPOCTPaHCTBA u 110/
MEePIEHIUKYISPHON K INIOCKOCTH
45 [InockocT ¥ NEpPHEHIUKYISIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX
46 [lmockocT W TNEpPHEHAMKYJSPHBIE UM https://resh.edu.ru/subject/les
IIpsAMbIE B MHOI'OTPAaHHUKAX son/5100/start/
[Tepnienaukysap U HAKJIOHHAS. .
https://resh.edu.ru/subject/51
47 [TocTpoeHue mneprneHauKyJsipa W3 TOYKH 10/
Ha IPSMYIO
Ilepnenaukymsap U HAaKJIOHHAas.
48 IlocTpoeHue mnepneHAMKYIsIpa U3 TOUYKU
Ha IPAMYIO
19 Teopema 0 TpéX MepHeHAHKYIAPAX g;tps://resh.edu.ru/subiect/Sl/l
(mpsimast u oOpaTHasi) =
50 TeopeMa o0 TpéX  TMepHEHAMKYJIAPaX g;tps://resh.edu.ru/subiect/Sl/l
(npsimast 1 oOpaTHas) =
51 VYron MEXIY CKPELIMBAOIINMUCS
MPSIMBIMU
[lonck nNeprneHAUKYyJISIpHBIX MPSMBIX C https://resh.edu.ru/subject/51/1
52 ITOMOUIBIO NEePIEHIUKYISPHBIX o/
IIJIOCKOCTEMN
https://resh.edu.ru/subject/51/1
53 OpToroHanbHOE IPOEKTUPOBAHUE o/
[locrpoenne ceueHuil kyba, MpPU3MBIL,
54 MPaBWIBHOM TUPaMHUJIBI C  TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[locrpoenne ceueHuil kyba, MpPU3MBIL,
55 MPaBWIBHOM THUPaMHUIBl C  TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
Cummerpus B IIPOCTPAHCTBE )
https://resh.edu.ru/subject/51
56 OTHOCUTENbHO IIockocTH. [lnmockoctu 10/
CUMMETpPUN B MHOTOTpaHHHKaX T
57 [Ipu3Hak nepneHIuKyISIPHOCTH MPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUHI
58 [IpaBunbHbIE  MHOrOrpaHHuku. Pacuér https://resh.edu.ru/subject/les
pacCTOAHUM OT TOYKH J0 MIOCKOCTH son/5100/start/
59 IIpaBunbHbIE  MHOrOrpaHHuku. Pacuér
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paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

60

61

CrocoObl  ONMYCTUTh  NEPIEHIAUKYIISIPHL:
CUMMETpHS, CIBUT TOYKH 1o
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauledbHOM  MPSAMOW,
M3MEHEHUE PACCTOSIHUMA

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

62

KonTponpHas pabota "B3aumMHoe
pacIiONIOKEHUE TIPSIMBIX M TUIOCKOCTEW B
npocrpaHcrae”

63

64

65

[ToBTOpEHHME: yron Mexay HpsIMbIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJBHOM TPEYroJIbHUKE, TeopeMa
KOCHUHYCOB

[ToBTOpEHuUe: yroiu MEXIy

CKPEILMBAIOIIUMUCS TPSIMBIMH B
IIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC MCTOJblI BBIYMCIICHHA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKax

https://resh.edu.ru/subject/51
110/

https://resh.edu.ru/subject/51/1

o/

66

JIByrpansbiii yroja. CBOMCTBO JMHEWHBIX
YIUIOB JIBYT'PAHHOIO yTila

https://resh.edu.ru/subject/51/1

o/

67

[TepnienauKynsipHbIE IUIOCKOCTH.
CBoiicTBa B3aUMHO TEPHEHAUKYJISIPHBIX
IJIOCKOCTEH

https://resh.edu.ru/subject/les
son/5100/start/

68

[Ipu3nak MEPIEHIUKYIIIPHOCTH
IJIOCKOCTEM;  TeopemMa O  IPSAMOH
MepEeCEeUCHUS JIBYX IJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEH IIIOCKOCTH

69

70

[IpsiMoyrosibHBIN mapajuienenumnesn; Kyo;
U3MEpEeHUs, CBOICTBa MPSIMOYIOJIbHOIO
napajesenumnesa

Teopema 0 auaroHanum HPSIMOYTOJIBHOTO
napajiesIenuIes1a v CIeJCTBUE U3 Hee

https://resh.edu.ru/subject/51/1
o/

https://resh.edu.ru/subject/51/1
o/

71

72

73

CrepeomeTpuueckue W TMPHUKIATHBIE
3ala4i, CBS3aHHBIE CO  B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IINIOCKOCTHU

HOBTOpCHI/ICI CKpCHIMBAOIIHUECA HPSAMBIC,
napaJisICJIbHBIC TIJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napaJjijiCJIbHBIX IJIOCKOCTEH Ha
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CKPELIUBAIOIIUXCS MPAMBIX, PACCTOSHUE
MEXIY CKPEIUMBAIOIUMHUCA NPSIMBIMA B
IIPOCTBIX CUTYALUIX

Paccrosaue oT TOYKH J0 IINIOCKOCTH,

https://resh.edu.ru/subject/51/1

74 . 0/
paccTostHUE OT MPSAMOM JI0 IMIIOCKOCTH =
Beruucnenue paccTossHUI MEXTY https://resh.edu.ru/subject/51/1
75 CKPEILMBAIOIIUMUCS MPSIMBIMU c o/
MTOMOMUIBIO MEPIIEHIUKYISAPHON IIIOCKOCTH
TpéxrpaHHblli yros, HEpPaBEHCTBA MJIA
76 TpexrpanHbix yrioB. Teopema I[ucgaropa,
TEOpeMbl KOCHUHYCOB U CHHYCOB JUJIS
TPEXTPAHHOTO yria
77 OneMeHTHl  c(epudeckod  TeOMETPHH: https://resh.edu.ru/subject/51
reoJie3nYecKue JUHUHU Ha 3eMiie 110/
78 Kontponbnas pabota "Vrubl u
paccrosaHus"
79 Cucremaru3zauus 3HaHuM "MHOrOrpaHHUK g;tps:/ Iresh.edu.ru/subject/51/1
U €ro 3J1eMEeHTHI" =
80 [Iupamuna. Buasl nupamun. IIpaBunbHas g;tps:// resh.edu.ru/subject/51/1
pamMuIa =
81 [Ipusma. Ilpsmas ¥ HaKJIOHHAS MPHU3MBI.
[IpaBunbHas npusma
82 [Tpsimoit napajuieNienumnesn,
MPSIMOYTOJIBHBIN Tapasienenurnes, Kyo
83 Breimyknble  MHOrorpaHHukd. Teopema g;tps:/ [resh.edu.ru/subject/51/1
Olnepa (V4
Beimykible  MHOrorpaHHukd. Teopema https://resh.edu.ru/subject/51/1
84 DOiinepa. [IpaBunbHbBIe U TOTYNPaBUIbHBIE o/
MHOTOTPaHHUKHU
85 KonrtponsHast pabora "MHOrorpaHHUKH"
86 [lonsTHe BekTOpa Ha TIUJIOCKOCTH U B
MIPOCTPAHCTBE
https://resh.edu.ru/subject/51
87 CymMa BEKTOpOB
110/
https://resh.edu.ru/subject/51
88 Pa3nocTh BekTOpOB
110/
https://resh.edu.ru/subject/51
89 [TpaBwiio mapamienenuena 110/
90 YMHOXEHHE BEKTOpa Ha YHCIIO0
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Paznoxxenue BekTopa 1o 0Oasucy Tpéx https://resh.edu.ru/subject/51/1
91 BEKTOPOB, HE JeXKalluX B  OJHOU 1 o/
TJIOCKOCTH
https://resh.edu.ru/subject/51/1
92 CkansipHOE TIPOU3BEICHUE 1 o/
93 Beruncnenue yriia Mexay BEKTOpaMU B 1
MIPOCTPAHCTBE
https://resh.edu.ru/subject/51/1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 o/
https://resh.edu.ru/subject/51/1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 0/
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 T ——— 1 https://resh.edu.ru/subject/les
son/5100/start/
98 HroroBast koHTpoIbHAs paboTa 1
99 [loBTOpeHne 1mo  TemMe  «AKCHOMBI 1
crepeomerpun. CeueHus»
IloBropenne 1o  Teme  «B3aumMmHOe
100 pacrioyio’keHNe MPSIMBIX M IUIOCKOCTEH B 1
MIPOCTPAHCTBE»
101 IloBTopeHne mo Teme  «YIIbl U 1
paccTOsSHUS
102 [ToBTOpeHue no teme « MHOrorpaHHUKN 1
OBIIEE KOJIMYECTBO YACOB 1o 102

I[TPOT'PAMME
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11 KJTACC

e Tema ypoka KouunvecTBo DJleKTPOHHBbIE HU(PPOBLIE
n/n 4acoB o0pa3oBaTe/ibHbIE PecypcChl
IToBTOopenne Tembl "KoopauHatbl )
https://resh.edu.ru/subject/51/10
1 BEKTOpa Ha IUIOCKOCTH U B 1 /
npocTtpaHctae" )
5 [loBTopenne  tembl  "CkanspHoe 1 https://resh.edu.ru/subject/lesso
MIPOU3BEICHUE BEKTOPOB" n/5100/start/
[ToBTopenne Tembl "Bpruucienue i
https://resh.edu.ru/subject/51/10
3 yriia MEXITY BEKTOpaMH B 1 /
npoctpaHcrtae" }
[ToBTopenne  Tembl  "YpaBHeHUE
4 MpSAMOKM, TMPOXOJAINEH uepe3 JBe 1
TOYKH"
5 YpaBHEeHHE IUIOCKOCTH, HOPMAJlb, 1 https://resh.edu.ru/subject/lesso
YPaBHEHHE TUIOCKOCTH B OTPE3Kax n/5100/start/
6 VYpaBHeHHE TIIOCKOCTH, HOpPMAaJb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BeKTOpHOE MpON3BEICHHE 1 https://resh.edu.ru/subject/lesso
n/5100/start/
8 JInHeliHbIE HEpaBEHCTBA, JIMHEWHOE 1 https://resh.edu.ru/subject/51/10
IPOrpaMMHPOBAHUE [
9 JluHeiiHble HepaBeHCTBa, JMHEWHOE 1
MpOrpaMMHUPOBaHUE
AHanmuUTUYECKUE METOAbl  pacyéra )
10 yria MexIy HpAMBIMH 5 1 https://resh.edu.ru/subject/lesso
n/5100/start/
MHOT'OTPaHHUKAX
AHaJIUTUYECKHE METOJbl  pacyéra
11 yrila  MeXAy  IUIOCKOCTSMH B 1
MHOT'OTPaHHUKAX
12 @opMyna paccTOsiHUA OT TOYKH [0 1
IJIOCKOCTH B KOOPJIMHATAX
13 Haxoxnenue paccTossHMM OT TOYKH 1 https://resh.edu.ru/subject/lesso
710 TUIOCKOCTH B KyOe n/5100/start/
Haxoxnenue paccTOSSHHI OT TOYKH )
. https://resh.edu.ru/subject/51/10
14 0  TUIOCKOCTH B TPaBUIIBHOMN 1 /
nupamMu/jie
15 KounTponbHas paborta 1
"AHanuTHueckas reomerpus’"
16 CeueHnus MHOT'OTPAaHHUKOB: 1 https://resh.edu.ru/subject/lesso

CTaHAAPTHBIC MHOTOTPAHHUKHU

n/5100/start/
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17

Ce‘-IeHI/ISI MHOFOFpaHHI/IKOB . METO/
CIIEIIOB

18

19

20

Ceuenus MHOI'OTPaHHUKOB:
CTaHJIapTHbHIE IUIOCKOCTH,
IepeceyeHusl NPSMBIX U IIOCKOCTEN

HapaJ'IJ'ICJ'ILHBIC IIPSIMBIC U ITIJIIOCKOCTH:
napaljICJIbHbIC CCUHCHUSA

[TapannenbHble NpsMbIe U TIOCKOCTH:
pacy€r OTHOIIECHUI

https://resh.edu.ru/subject/lesso
n/5100/start/

21

[TapamienpHble IPSIMBIE U IIJIOCKOCTH:
YIJIBL  MEXKIY CKPELIMBAIOIIMMUCS
MPSAMBIMHA

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

22

[lepnenaukynspHsle  HOpsMbIE U
IUIOCKOCTH:  CTaHJapTHbIE  Iapbl
NEPHEHIUKYISIPHBIX IUIOCKOCTEH U
MIPSIMBIX, CUMMETpPUHU
MHOTOT'PaHHUKOB

https://resh.edu.ru/subject/lesso
n/5100/start/

23

24

25

[lepnennukymnspHble  OpsiMble |
IUIOCKOCTH:  TeopeMa O  Tpex
MepHeHIUKyIsIpax
[lepnennukymnspHble  OpsiMble |
IUIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpeHwue: TUTOIIAIH
MHOTOYTOJILHUKOB,  (OPMYJIBI IS
Ionaaen, cooopaxeHust moao0ous

https://resh.edu.ru/subject/lesso
n/5100/start/

26

[ToBTOpEHuUe: IJI01a U
MHOTOYTOJIbHUKOB,  (OPMYJBI  JUIS
IoIazaen, cooopaxeHus noJo0us

https://resh.edu.ru/subject/lesso
n/5100/start/

27

28

29

[ToBTOpEHuUe: IJI01a U
MHOTOYTOJIbHUKOB,  (OpMYJIbI  JUIst
101 1N, COOOpaKEeHUSI TTOT00MS

[Tnomaau ceyeHUit MHOTOTPAaHHHUKOB:
IJIONIAIM TTOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaxXeHus Moao0us
[Tnomaau ceyeHUit MHOTOTPAaHHHUKOB:
TUJIONIAIA TTOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs MOI00Ms

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

https://resh.edu.ru/subject/lesso
n/5100/start/

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

30

Kontponbnast pabora "IloBTopeHnue:
MHOTOT'PaHHHKH, CeueHUs
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPAMOYTOJIBHOTO
napaJulesenuesaa

https://resh.edu.ru/subject/lesso
n/5100/start/
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3amaun 00 yaBoeHMH Kyba, o

32 KBaJpaType Ky0a; 0 TPUCEKIIUH yTJia
CrepeomeTrpuueckue 3a/1a4u, )
33 CBSBAHHLLC . 0BBEMOM https://resh.edu.ru/subject/lesso
n/5100/start/
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIe/1a
[Ipuknagueie 3amayu, CBsA3aHHBIE C
34 BBIYHCIICHHEM 00BéMa
MPSIMOYTOJIBHOTO TIapaJuIeIeTUIIe/1a
35 O06BEM TPSIMO TPU3MBI
CrepeomeTrpuueckue 3a/1a4w, https://resh.edu.ru/subject/lesson/
36 CBA3aHHBIE C BBIYHCICHUEM OOBEMOB 5100/start/
IIPSIMOM IIPU3MBI
TIpUKiIafHbE 3a/@4d, CBA3AHHBIE C https://resh.edu.ru/subject/lesson/
37 00BEMOM TIPSIMOH PU3MBI S100/start/
Boranciieane  00EMOB  Ten ¢
38 MOMOUIBIO ONpEeAEIEHHOTO https://resh.edu.ru/subject/51/10
uaterpaga.  OOBEM  HAKIOHHOMN /
MIPU3MBI
Boranciieane  00EMOB  Ten ¢
39 MTOMOIIIBIO onpeaeEHHOTO
uHTerpana. O6bEM NupaMu/Ibl
®opmyna 00béMa TTUPAMHU/IBI. https://resh.edu.ru/subject/lesson/
40 OtHomenne OOBEMOB HHPAMHI  C 5100/start/
O0IIKM YTIIOM
®opmyna 00BéMa MUPAMHU/IBL. https://resh.edu.ru/subject/lesson/
41 OtHoLIeHHE OOBEMOB MHPAaMHI  C 5100/start/
O0IIKM YTJIOM
CrepeomeTpuueckue 3a/1a4u, .
42 CBSI3aHHBIE C O0BEMAMM HAKIIOHHOM ?ttps://resh.edu.ru/sub|ect/51/10
MIPU3MBI )
43 CrepeomeTpuueckue 3a/1a4u,
CBSI3aHHBIE ¢ 00BEMaMU TTUPAMU/TBI
[IpuknanHple 3agadyd MO TeMme https://resh.edu.ru/subject/lesson/
44 "OObéMBI  Ten",  CBA3aHHBIE C 5100/start/
00BEMOM HAKJIOHHON MPU3MBI
[lpuknanHele  3agauyu 1O TeMe https://resh.edu.ru/subject/lesson/
45 "O0béMBI  Ten",  CBA3aHHBIE C 5100/start/
00BEMOM TTUPAMHU/TBI
46 [Ipumenenne o0BEMOB. Boruncnenue https://resh.edu.ru/subject/51/10
paccTosHUS A0 TUIOCKOCTH /
47 KontponbHas pabora "O0BéM

MHOTOrpaHHuka"
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Hunuaapuyeckas IIOBEPXHOCTb, https://resh.edu.ru/subject/lesson/
48 o0Opasyromue [MIUHIPHIECKOM 5100/start/

MTOBEPXHOCTHU

Munuuap. [Ipsamoit KpPYroBO# https://resh.edu.ru/subject/lesson/
49 uwmHap.  Ilnomans  IMOBEPXHOCTH 5100/start/

HUuJIMHApa

Konunueckas MIOBEPXHOCTb,
50 oOpa3yrorue KOHUYECKOM

nosepxHoctu. Konyc

Ceuenne KoHyca ILTOCKOCTHIO, https://resh.edu.ru/subject/lesson/
51 y 5100/start/

napajiesIbHOM TIIOCKOCTH OCHOBAaHUS

Veeuénnplit  Komyc. M300pakenue https://resh.edu.ru/subject/lesson/
52 KOHYCOB U YCEUEHHBIX KOHYCOB S100/start
53 [Tnomans OOKOBOW TOBEPXHOCTH U

MTOJTHOM IMOBEPXHOCTH KOHYCa
54 [Tnomane OOKOBOW TOBEPXHOCTH U

MTOJTHOM IMMOBEPXHOCTH KOHYCa

CrepeomeTpuueckie  3aJadyd  Ha https://resh.edu.ru/subject/lesson/
55 J0Ka3aTeNIbcTBO U BBIYHCIICHUE, 5100/start/

MOCTPOCHUEM CEUYCHHM IHIMHIpA,

KOHYyca

CrepeomeTpuyueckie  3aJadyd  Ha https://resh.edu.ru/subject/lesson/
56 J0Ka3aTeNIbcTBO U BBIYHCIICHUE, 5100/start/

MIOCTPOCHUEM CEYCHHMH LMIUHAPA,

KOHyca
57 HpI/IKJ'IaJIHI)IG 3aJa4u, CBA3aHHBIC C

UIHHIPOM
58 HpI/IKJ'IaJIHI)IG 3aga4u, CBA3aHHBIC C

MUJIMHAPOM

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

59 Cdepa u map 5100/start/

[lepeceuenne cdeppl u mapa c https://resh.edu.ru/subject/lesson/
60 mockocThio. Kacanue mapa u chepst 5100/start/

IJIOCKOCTRI0. Bua u  wnszobpaxkeHue

mapa

[lepeceuenne cdeppl u 1mapa c
61 mockocThio. Kacanue mapa u chepot

MJIOCKOCThIO. Buag u mzobOpaxkeHue

mapa
62 Vpasuenue cdepsl. [Tnomans chepst gtltgé://s/trae:.;.edu.ru/subiect/ lesson/

U eé yacrei
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https://resh.edu.ru/subject/lesson/

63 CummeTtpus cdepsl U mapa 5100/start/
CrepeomeTpuueckie  3aJadyd  Ha
JI0OKa3aTeIbcTBO W BBIYMCJICHUE,
64 CBSA3aHHBIE €O cdepoll W IIapowm,
IIOCTPOEHUEM 1504 CEUYCHHUI
IIJIOCKOCTBIO
CrepeomeTpuueckie  3aJadyd  Ha https://resh.edu.ru/subject/lesson/
JIO0Ka3aTeNbCTBO W BBIYHCIICHHE, 5100/start/
65 CBsA3aHHBIE €O cdepoli W IIapoMm,
IIOCTPOEHUEM 1504 CEUYCHHI
IIJIOCKOCTBIO
TIpUKIaHBIE 33/a9H, CBA3AHHBIC CO https://resh.edu.ru/subject/lesson/
66 Ny 5100/start/
cdepoii u mapom S
[ToBTOpeHue: OKpYKHOCTb Ha
67 IJIOCKOCTH, BBIYHMCIICHHS B
OKPYXKHOCTH, CTaHJapTHBIC TTOT00US
T ———. KOMOHHALMH Ten https://resh.edu.ru/subject/lesson/
68 5100/start/
BpAIICHUS U MHOTOTPAHHUKOB —
Bagaun 1m0 Tteme "Tema  u https://resh.edu.ru/subject/lesson/
69 " 5100/start/
MMOBEPXHOCTH BpAIECHUS —_—
70 Bagaum 1o Teme "Tema wm
MOBEPXHOCTH BpamieHus"
71 Koutponbnas paGora "Tema wu https://resh.edu.ru/subject/51/10
MMOBEPXHOCTHU BpamieHus" /
79 O6bém 1mmuHapa. Teopema 00
00BEME MPSAMOTO MUIUHAPA
Borancieane  00EMOB Ten ¢ )
73 HOMOIIBIO ONpEETEHHOTO h;;plscz)/é;etshjdu.ru/sub|ect/Iesso
unTerpana. O6bEéM KoHyca AR
74 IInomiann  OOKOBOM M IOJHOM
MMOBEPXHOCTH KOHYCa
Crepeometpirieciite ST https://resh.edu.ru/subject/51/10
75 CBSI3aHHBIC C BBIUMCICHHEM OOBEMOB / ] o
WIAH]Ipa, KOHYyCa
[lpuknanHele  3agauyu 1O TeMe
76 "OO0BEMBI U TUIOMIAA MOBEPXHOCTEH
Ten"
O0BEM mapa W MAPOBOTO CEKTOpA. i
27 Teopema o6 o6béme mapa. Thnomas https://resh.edu.ru/subject/lesso

cheppl. CTepeoMeTpHUUeCKHe 3a/1auH,

n/5100/start/
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CBsI3aHHBIC C BBIYMCIICHHUEM OGT:éMOB
mapa, IIapoBOTO  CETMEHTa H|
IIaPOBOT'O CEKTOpa

78

[Ipukimaguele  3agaum 10 TeMe
"O0béMBI  Ten",  CBA3aHHEIE ~C
00BEMOM TIapa W IUIOMAABI0 Cephl.
CooTHOLIEHUS MEXIy IJIOUAAIMHU
MOBEPXHOCTEN u o0BEMamu

MOIOOHBIX Te

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

79

[TogoOHbIe Tenma B MPOCTPAHCTBE.
N3menenne o0bEMa Tpu MOIO0UH.
CrepeoMeTrpuueckue 3a/1a4u,
CBSI3aHHBIE C BBIYHCIECHHEM O0BEMOB
TeJI U IUIOIIAJIeH TOBEPXHOCTEH

https://resh.edu.ru/subject/lesso
n/5100/start/

80

Kontponbnast  pabora  "Ilnomagm
MOBEPXHOCTH M OOBEMBI  KPYTIIBIX

TCI

81

JBro>keHus MPOCTPAHCTBA.
OTtoOpakeHusl. JBrokeHUS u
paBerctBo Quryp. OOmme cBoiicTBa
IBIKCHUHU

82

83

84

Bunel  aBWKeHMU:  mapauieIbHbINA
MEPEHOC, LEHTpaJbHAsI CHUMMETPUS,
3€pKajibHasi CHUMMETPHUsSA, [OBOPOT
BOKPYT NPSAMOU

[IpeobpaszoBanus nopodus. [Ipsmas u
chepa Diinepa

I'eomeTpuueckue 3a/1aun Ha
MPUMEHEHUE JBUKCHUS

https://resh.edu.ru/subject/lesso
n/5100/start/

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

85

86

87

Kontponbnast pabora "Bekropsl B
npocrpaHcrae”

Ob6o0maromee MOBTOpPEHUE MO TEMe
"[TapanmnenbHOCTD IIPSIMBIX u
IJIOCKOCTEN B MpOCTpaHCTBE"
Ob6o0maromee MOBTOpPEHUE MO TEMe
"BexTopsl B mpocTpancTee”

https://resh.edu.ru/subject/lesso
n/5100/start/

88

O6oOmmaroriee MOBTOPEHUE TIO TEME
"Bekrtops!l B npocTpancTee"

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

89

90

Ob6o0maromiee MOBTOPEHHE MO TEMe
"O6beM MHOTOrpaHHUKA"
Ob6o0maromiee MOBTOPEHUE MO TEMe
"O6beM MHOTOTpaHHUKA"

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

91

O6oOmmaroriee MOBTOPEHUE MO TEME

https://resh.edu.ru/subject/51/10/
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"[lnomaan MOBEPXHOCTH U OOBEMBI
KpYTJbIX Ten"

92

93

O6o06matomniee MOBTOPEHUE IO TEME
"[lnomaan MOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"

WroroBas koHTpoJIbHAs paboTa

94

Oo6o06matomniee MOBTOPEHUE IO TEME
"O6beM MHOTOTpaHHUKA"

95

96

97

98

99

Oo6o06matomniee MOBTOPEHUE IO TEME
"[lnomaan TMOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"

HcTopust pa3BUTUS CTEPEOMETPUU KaK
Hayku W €€ poilb B Pa3BUTUHU
COBPEMEHHBIX WHKXCHEPHBIX "
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BuTUS CTEPEOMETPUU KaK
HaykKu W €€ polb B Pa3BUTUHU
COBpPEMEHHBIX WHKCHEPHBIX u
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BuUTHS CTEPEOMETPUU KaK
HaykKu W €€ polb B Pa3BUTUHU
COBpPEMEHHBIX WHKCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BuUTUS CTEPEOMETPUU KaK
HaykKu W €€ polb B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUI

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

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

100

HcTopus pa3BuTHS CTEPEOMETPUU KaK
HaykKu HM €€ polb B Pa3BUTUHU
COBPEMEHHBIX WHKXEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

101

Hcropus pa3BUTHS CTEPEOMETPUH KAK
Haykuh H €€ poilb B Pa3BUTHHU
COBPEMEHHBIX UHXEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pa3BUTHS CTEPEOMETPUH KAK
Haykh H €€ poidb B pPa3BUTHHU
COBPEMEHHBIX VMH)KEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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