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COJAEPKAHUE OBYUYEHUA
10 KJIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosoeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, TapaJIeIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaOmuxcs npsaMbiX. [lapannensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApaJUICIIbHBIC IIPSMBIE B IIPOCTPAHCTBE, NMAPAJUIEIBbHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh NPAMOM M IOckocTH. [lapamwiensHO€ UM LEHTPAJIBHOE
IPOEKTHPOBaHUE, n300paxkeHue Guryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue Gpuryp B napauiesibHOM NPOEKIMU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YIOJI
MEXAY NPSAMBIMH B IIPOCTpaHCTBE. llapaiienbHOCTh IJIIOCKOCTEW: NapajluleibHbIE IUIOCKOCTH,
CBOICTBa mapaienbHbIX II0cKocTel. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

[lepnieHOAUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH:  IEPIEHIOUKYJIAPHBIE IpSMBIE B
IIPOCTPAHCTBE, MpSMbIE NapaUIeIbHBIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
10cKoCTH. OpTOroHanbHOE NpoekTupoBaHue. [lepneHauKysp U HaKJIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYphl HA TIIOCKOCTb.
[TepnieHAUKYISIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIEHANKYIISPHOCTH ABYX IIOCKOcTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIu1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN yIoJl, JIMHEWHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHbli M MHOrOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpa”soro yriyia. CBOMCTBa IJIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunsl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSAMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillime nyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHen
[IpaBUIBLHOM mnUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYToIbHAs MUpaMKia U MpaBUWIbHBIN TeTpasap, Kyo. [lpencraBnenue
O MPaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, TOAEKA3AP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSIMOM IPU3MBI, IUIOLIAJb OCHOBaHWM, Teopema o
OOKOBOM TMOBEPXHOCTH TPsMOI mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMHUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAHHUKE: CHUMMETpHUS MapajljiesieNuIea, CHUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE U IPOTHBOIIOJIOKHO HAIIPABICHHBIE BEKTOpPBI. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha uucio. [loHsaTue KomIutaHapHble BEKTOpbI. [Ipu3HaK KoMIIaHApHOCTH
Tp€x BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopaMu. CKalnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxeHnue cepsl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K
cgepe. M300paxeHue Ten BpallieHUs Ha MII0CKOCcTU. Pa3BépTka nunuHapa u konyca. CuMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napauenenunena U cieactsus u3 He€. OOBEM NpPsAMOM M HAKIOHHOM NPU3MBI, LWIMHIApPA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, cephl, BHUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LWJIMHIpPA, KOHYycCa, Iuomanas cepsl n e€ dacteir. [lomobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue nomodus, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C HCIIOJIBb30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuielbHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHUIO U
IPOXOJALINE Yepe3 BEepUIMHY), CEYSHMs IIapa, METOAbI IMOCTPOEHUSI CEYCHMH: METOJ CIEOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxenust mpoctpancTBa. OrtoOpaxkeHus. [IBwkeHuss u paseHcTBO Quryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.

Ha uzydenue yuyeOHoro kypca «I'eomerpusi» Ha yrinyOonéHHOM ypoBHe oTBoguTca 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102 ygaca (3 yaca B Heemo).

Konmponvuvie pavomut 10 knacc

Cmapmosas konmponvhas paboma



Koumponvnas paboma Ne 1 "Axcuomer cmepeomempuu. Ceuerus"

Koumponvnas paboma Ne 2 "llapannenvhocms npsamulx u niockocmeti 8 npocmpancmee "
Koumponvnas paboma Ne 3 "[lepnenouxynsiprocms npsamuvlx u niockocmeti 8 npocmparcmee”
Koumponvnas paboma Ne 4 "Yener u paccmosanus”

Koumponvnas paboma Ne 5 "Munozoepannuxu”

Koumponvnas paboma Ne 6 "Bexmopwot”

Hmozcosas konmpoavHas paboma

Konmponwvnwie pabomut 11 knacc

Bxoouas xonmponvnas paboma

Koumponvnas paboma Ne 1 "Ananumuueckasn ceomempus”

Konmponvnas paboma Ne 2 "l[losmopenue.: MHO2OCPAHHUKY , CeHeHUsI MHO202PAHHUKO8"
Koumponvnasa paboma Ne 3 "Obvem muocoepannuxos”

Koumponvnasa paboma Ne 4 "Tena u nosepxnocmu epawerus”

Koumponvnasa paboma Ne 5 "llnowaou nosepxnocmu u 06vemst Kpyanvix men"
Konmponvnas paboma Ne 6 "Bexmopuwl 6 npocmparncmee

Hmozosas konmponvuas paboma



2. TINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHUSA VYUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OGPA3OBAHUASA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xknaHckoe BoCIMTaAHHE:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOM MMO3WIMU  OOYYAIOMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCHUHCKOro O0OIleCcTBa, MPEICTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NPOLEAYyp TPaKAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH MHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAXEHHUS K MPOIILJIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO IMOBEJICHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU W JCSTENBHOCThIO YYEHOTO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEeUIeHUH, pacCyX JEeHUH, BOCIPUUMYHUBOCTH K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3ormacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryNsapHas (pu3nuecKkas akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTHU TPYAOIIO0HS, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynaymielt mnpodeccu U peaTu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUH
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIWSHUS COIHUAIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7ad B 00JacTH OKpY’Kalollel Cpelibl, MIIaHuPOBaHUE
MOCTYTIKOB M OIIEHKU WX BO3MOKHBIX TIOCIICJICTBUN JISI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOM NESATEIbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHSI ITUBUIIU3AIINH,



OBJIAAICHUEC A3BIKOM MaTEMAaTHKHU U MaTeMaTH4eCKOM KyanypOfI KakK Cp€aACTBOM IIO3HAHUS MUPaA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTE MHAUBUAYAJIbHO 1

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTe/IbHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAYy MOHATHAMH, (OpPMYyIUpOBATH OMNpEACTCHUS  MOHSATHH,
yCTAaHABJIMBATh CYLIECTBEHHBIH MpPH3HAK KIACCU(PHUKAIMHM, OCHOBAHHMA JUII OOOOLICHHS H
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3OBHIBATh CYXICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpednss B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IMpejiaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JieNiaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIyKTHBHBIX M HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, HPUBOAUTH IMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CrHoco® pemieHus y4yeOHOM 3agaun (CpaBHMBAaThb HECKOJIbKO BAapUAHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbckne 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHI, (PUKCUPYIOIIME MNPOTHBOpEYHE, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAMTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJICHHS, IPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOIIECCaMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0/IEHUs, UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE IMPOLECCA, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITH EPUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa Ha BOMIPOC M IS
pelLIeHHs 3a/1auu;

BBIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB pa3IMYHBIX THUIIOB, aHAIM3UPOBATb,
CHCTEMATH3MpPOBaTh W HWHTEPIPETUPOBATh HMHMOPMAIMIO Ppa3IUYHBIX BUAOB U  (HopMm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATh €€ B  pa3iMuyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;



OLICHUBATh HAAE&KHOCT, HMHGOPMAIMM 1O CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA

Oo0menue:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHM C YCIIOBUSAMHU U LECIAMU
06H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATb CBOIO TOYKY 3pCHHUA B YCTHBIX W IMHMCBbMCHHBIX
TEKCTax, JaBaTh IIOSICHEHUS IO XOAY pELICHHs 3aJayd, KOMMEHTHUPOBATh MOJYUYEHHBIN
pe3yJbTarT;

B X0/ OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOIEMBI,
pemaeMOf/'I 3aa4yM, BBICKA3bIBaTb MACHU, HALICJICHHLIC HA IMOUCK PCUICHHA, COIIOCTABJISATH CBOU
CYXKIEHHS C CYXXJIEHUSIMU JIPYTMX YYaCTHHUKOB JMAaJiora, OOHApPY>KMBATh pazliUiyve U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (bopMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4 IMpPE3CHTaMu U
0COOCHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3alaud, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBII MHTEJIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelIeHrs MaTeMaTUYeCcKoH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBHUSAM, OOBSICHATh MPUYUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJIbTaTOB JIE€ATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHny y4deOHBIX 3a/Jay, MPUHUMATh IleJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXAATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHHMH, «MO3TrOBbIE
HITYPMbD)» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4IEHAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI

K konmy 10 kiacca oOyyaromuicss HAy49uTCs:



CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSIMU CTEPEOMETPUH TPHU PEILICHUU 3a/1ad U
MIPOBEICHUN MAaTEMATUUYECKUX PACCYKIACHUI;

IIPUMEHATH aKCUOMBI CTEPEOMETPUM U  CIEACTBUS U3 HHUX IIPU PELICHUHU
F€OMETPUUYECKHX 3a/1a4;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHE MPSMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, MIPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
IIPSAIMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOM U IUNIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
PsIMOYTOJIbHBIN Mapaienenumnen, Ky0);

KJIaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHATUSMH, CBS3aHHBIMM C CEYEHHEM MHOIOI'PAaHHUKOB
IJIOCKOCTBIO;

BBITNOJIHATH apajuIeIbHOE, IEHTPAJIBLHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE PUTYp Ha
MJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha ImioCKOCTH;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKHE YEPTEXH M3 PHCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpu3Ma, MOHpaMUa),
F€OMETPUUECKUX TeJl C IPUMEHEHUEM (OpMYJI;

CBOOOZHO OMEpUPOBATh MOHATHUAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH JACUCTBHS HAJl BEKTOPAMU;

pemiatb 3aJayd Ha JOKa3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUNH U HAXOXKICHHE
F€OMETPUYECKUX  BEJIMYHMH, TPHUMEHSS H3BECTHBIE METOABl IPU  PEIICHUH
MaTE€MaTUYECKHUX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CIIOKHOCTH;

IIPUMEHSATDH MIPOCTEUILNE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a7aY;

U3BJICKATh, peoOpa3oBhIBATh u WHTEPIPETUPOBATH MH(pOpMaIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, IMPEICTaBICHHYIO Ha 4YepTexax u
PUCYHKAX;

IIPUMEHATHh TIOJIyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHMBaTh M aHAJIU3MPOBAThH
peanbHble CUTyallud, IPUMEHATh U3YUYEHHBIE MOHATUSA B IPOIECCE MONCKA PEHICHUs
MaTeMaTHU4ecku cPOpMYyJIUPOBAHHON MPOOIEMbI, MOJIEIUPOBATh pealIbHbIE CUTYyalluu
Ha s3bIKE TIE€OMETPHUM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, amnmapara ainreOphl, pemaTb HPaKTHYecKHue
3a/1a4y, CBS3aHHBIE C HAXOKJIEHHEM I€OMETPUUECKUX BEJINUNH;

UMETh MpeJCTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUU KaK COCTaBHOM
yacTu pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kaacca o0ydaromuiicss HAYYUTCS:

CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHIPUYECKON, KOHHYECKON U
cheprueckoil TOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTYYCHUS;



ONepUpPOBaTh MOHITUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIaccu(UIIUPOBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpallleHHs, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuUMEeHEHHEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHALUSMH TeJl BPALICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUMCIISTH COOTHOIICHHS MEXAY IUIOUIaIIMU MOBEpPXHOCTEH U 00BEMaMU MOJOOHBIX
TET;

n300paxaTrh H3y4aeMble (DUTYpBI, BBINONHATH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTBIX O00BbEMHBIX (GUTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTABICHHYIO Ha uYepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JICKapPTOBON CHCTEME KOOPAMHAT;

pemaTe TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBINOJIHATh HM300paKCHUsT MHOTOTPAaHHMKOB ¥ TEJ BpAIlEHUS TPH IMapajuieTbHOM
nepeHoce, MeHTPAIbHON CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U Tel BpAIEHUS: CEUYCHHS IHIMHIpA
(mapamieNnbHO W MEPIEHANKYJISIPHO OCH), CEYeHHS KOHYyca (MapauiebHbIe OCHOBAHHUIO
U TIPOXO/IAIIINE Yepe3 BEPILNHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbI TOCTPOCHHUSI CEYEHHUH: METOJl CJEOB, METOJ BHYTPEHHEro
POEKTHPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuueckue (akThl [UIsi pPEIIeHUsS CTePEOMETPUYECKUX 3ajad,
MPEJIOIararoIIUuX HECKOJIBKO IIaroB PeIIeHUs], €ClIM yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemarp 3amayd Ha JIOKA3aTebCTBO MAaTEMaTHYECKHWX OTHOIICHWH M HaXOXICHHE
TEOMETPUUYECKUX BEIIUYMH;

NPUMEHSTH POTPaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH
PEILICHUH CTEPEOMETPUICCKUX 3a/1ad;

NPUMEHSTh T[IOJy4YeHHbIE 3HAHUS HA TPaKTHKe: CpPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh peajbHbIe CUTYAIH, IPUMEHATh U3yUCHHBIE MOHSATHUS, TEOPEMBI, CBOMCTBA



B IIpollecce IMOKMCKAa pEIIeHUS MaTeMaTH4ecku C(pOopMyIUpOBaHHON MPOOIEMBI,
MOJIEJIMPOBATh PEabHbIE CUTYallud HA S3bIKE FEOMETPHUH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIENIA C MCMOJIb30BAHUEM T€OMETPUUYECKHX MOHATUH U TEOpEeM, amrmapara aiareopsl,
pelaTh IPaKTHYECKUE 33]Ja4l, CBA3aHHbBIE C HAXOKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh MpeJCTaBlIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KaK COCTaBHOMU
yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.



3. TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NporpaMmabl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
1 BBencHue B CTEpEOMETPHUIO 23 1 https://oblakoz.ru/qguidelines
B -
2 SAHMHOC PACTIOTOICHIE HPAMBIX B 6 https://oblakoz.ru/guidelines
IIPOCTPAHCTBE
IT i -
3 ApaJUICIIbHOCTD IIPAMBIX U IIJIOCKOCTCHU B 8 1 https://oblakoz.ru/qmdellnes
MIPOCTPAHCTBE
IT -
4 epHeHHHIfyMpHOCTL DAV o 25 1 https://oblakoz.ru/guidelines
IUIOCKOCTCH B ITPOCTPAHCTBE
5 VYTJBl ¥ pacCTOSIHUS 16 https://oblakoz.ru/guidelines
6 MHororpaHHUKH 7 https://oblakoz.ru/guidelines
BekTopbl B MpoCTpaHCTBE 12 https://oblakoz.ru/guidelines
I1 000 _—
8 OBTOPGHI/IG, 0000MIMI€EHUE N CUCTEMAaTU3alus 5 2 https://oblakoz,ru/qu|de|mes
3HAHUHN
OBIIEE KOJIMYECTBO YACOB IO TTPOTPAMME 102 8 0 https://oblakoz.ru/guidelines

11 KJIACC
Ne HaumeHoBaHue pa3aesioB U TeM
n/n MPOrpamMMmsl

1 AHanuThueckas reoMeTpHst

KoaunuyecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoThbI
15 1

IIpakTHYeckue
padoTbI

DJICKTPOHHBIE

(uudgposbIe)
o0pa3oBartejibHbIE

pecypchl

https://oblakoz.ru/quidelines
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IT 606 -

2 OBTO? CHILC, ODODIICHHE 1 CHCTEMATHEalA 15 https://oblakoz.ru/guidelines
3HAaHUHN

3 O0BbEM MHOTOTPaHHUKA 17 https://oblakoz.ru/guidelines

4 Tena BpareHus 24 https://oblakoz.ru/guidelines
IT OB -

5 HOTHAL TIOBEPXHOCTIL 1 ODLEMDT KPYTIBIX 9 https://oblakoz.ru/quidelines
TCJI

6 JIBrokeHust 5 https://oblakoz.ru/guidelines
[ToBTOpeHUe, 0600IICHNE ¥ CHCTEMATH3AIUS

7 . 17 -
3HaHUI https://oblakoz.ru/guidelines

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines

10

4. KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Pa3zgen kypca
\K0J1-BO YacoB

BBenenue B
crepeomMeTpuio/ 23
yaca

Tema ypoka

OCHOBHEIC TIpaBUIIa H300PaKCHUS Ha PUCYHKE
TUTOCKOCTH, TAPaJLICIbHBIX TPSMBIX
(0Tpe3KoB), cepeiHbI OTPE3Ka

[NoHsTHS CTEepeoMeTpHH: TOYKa, IIpsAMas,
IIOCKOCTb, TPOCTpaHCTBO. OCHOBHBIE
IIpaBUIIa H300pakeHNs Ha PUCYHKE
TUTOCKOCTH, TTApaJUIEIbHBIX TPAMBIX
(OTpe3KoB), cepeANHBI OTpe3Ka

[NonsTus: nepecekarommecs MIOCKOCTH,
nepeceKarouecs NpsMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

0P

https://oblakoz.ru/quidelines

INepecexarommecs MIOCKOCTH,
repeceKarolrecs NpsMasi U MII0CKOCTB;
MOJYIPOCTPAHCTBO

MHOTrorpaHHuKH, H300paskeHUe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00bEKTOB

https://oblakoz.ru/quidelines

MHOTrorpaHHuKH, H300paskeHUe MPOCTENUIINX
MHOI'OTPaHHUKOB

KoaunuecTBO
4acoB

IInanoBas
aara

dakTHyeckas
aara

CraproBasi KOHTpPOJbHasi padoTa

Axcuomsl ctepeomeTpun. CleNCTBUS U3 HUX

CriocoObl 3a1aHUs TIPSAMBIX H TUIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TPAMBIX U
IJIOCKOCTEHN

UzobpaxeHue cedeHui TUPaMUIbl, KOTOPBIE
MIPOXOAAT Yepes3 ux peopa.



https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines

11

12

13

14

15

N300pakenue ceueHuii Kyoa, KOTOpbIe
HPOXOJAT Yepes ero péopa.

N300pakeHne ceueHuil Mpu3MBbl,
KOTOpBIE MTPOXOJIAT Yepes3 ee peopa.

https://oblakoz.ru/quidelines

N3o0pakeHne ceueHni MIpaMu/Ibl,
KyOa U mpU3Mbl, KOTOPBIE MPOXOIST
gepes ux péopa.

Mertoa cnesoB i TOCTPOSHUS
CEeUeHUU

16

CBoiicTBa IepeceueHuil MPsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

Meron cnenoB s MOCTPOEHUs
ceuenuil. [IpumeHnenune cBorcTB
MEPECEUCHUN NIPSAMBIX U IIJIOCKOCTEN

https://oblakoz.ru/quidelines

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pEdpax

[Toctpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemeI‘/'I M 3aI1MCh 111aroB
MTOCTPOCHHUS

[TocTpoenue ceueHuii B mupamu/ie,
KyOe. PacueTsl B ceueHusx Ha
BBIHOCHBIX YepTEekKaxX

[ToBTOpenune muanumerpuu: Teopema o
IIPONOPLIMOHAJIBHBIX OTPE3KaXx.
[TooGue TpeyroibHUKOB

https://oblakoz.ru/quidelines

IToBrOopenue mianumerpun: Teopema
Menenas. PacyeTsl B ceUeHHSIX Ha



https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines

22

23

24

25

26

27

28

B3aumuoe
pacnoJiokeHne
NpSIMBIX B
npocrpancrse / 6
4acoB

BBIHOCHBIX YCPTCIKaAX.

Cucremaruzanus u 0000LIEHUE 3HAHUM
0 TeMe «AKCUOMBI CTEPEOMETPHH.
Ceuenus»

KonTpoabHas padora Ne 1
""Akcuomsl crepeomerpun. Cevyenus'"

B3anmHoe pacnionoxeHue npsMbIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku cKkpemmuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOW MPSAMOM, IPOXOASIIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIe)KaleH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
mapalJICJIbHBIX MMPAMBIX IINIOCKOCTBIO

https://oblakoz.ru/quidelines

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapanieabHbIX
npsmMbIX. TeopeMa o CKpenBaroIXxcs
MPSAMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoekTupoBaHus. MI300pakeHne pa3sHbIX
¢buryp B napaienbHON IPOEKINUN

https://oblakoz.ru/quidelines

[enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU



https://oblakoz.ru/guidelines
https://oblakoz.ru/guidelines

29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJIoKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

31

32

33

34

35

IMapanieJbHOCTH
NPSAMBIX H
IIOCKOCTeH B
npocrpancrse / 8
4acoB

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CBoiicTBa napajieIbHOCTU NPSMOM U
IIJIOCKOCTH

FGOMeTpI/I‘{eCKI/IC 3aJa4u Ha
BBIYMCJICHUC U JOKAa3aTCJIbCTBO,
CBA3aHHBIC C MMAapaJJICJIbHOCTBIO ITPAMBIX
H TIJIOCKOCTEH B IMPOCTPAHCTBE

IlocTpoenue ceueHus, MPOXOALIETO
4yepes JaHHYIO MPAMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUN

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
AJI TIOCTPOCHUA Ce4YeHH I KY6a u
HapaJuieJCiuIicaa. CpoiicTBa
HapajuiejienmIiic1a 1 Ipu3mMbl

https://oblakoz.ru/quidelines

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapajisiCJIbHOCTH IBYX IUIOCKOCTEH

Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOAAIIECH Yepe3 TOUKY, HE
MIPUHAIEKALTYIO0 JAHHOW IIJIOCKOCTH U
CJIEICTBUS U3 HEE

https://oblakoz.ru/quidelines



https://oblakoz.ru/guidelines
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36

37

CaolicTBa napamieiabHbIX INIOCKOCTEN: O

MapajuIeIbHOCTU MPSIMBIX IepeCceueHus
MIPH NIEPECEUCHUU IBYX MapaliesIbHbIX
IJIOCKOCTEH TpeThen

KonTtpouabnas pabora Ne 2 no Teme
««IlapanneabHOCTh NPAMBIX H
IJIOCKOCTEH B IPOCTPAHCTBE)

38

39

40

41

42

43

44

45

IMepneHaNKYJISIPHOCTD
NPAMBIX H
IJIOCKOCTEll B
npocrpancte / 25
JacoB

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTI0
napaesenumnena

https://oblakoz.ru/quidelines

Brruucnenue amH OTpe3KOB B KyOe u
MPSAMOYTOJIBHOM IapajulesIeuIle e

[lepneH MKy IAPHOCTH NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

[lepneH MKy IAPHOCTD NPSMOUN U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

[1nockocTH ¥ IepIEeHANKYISIPHbIE UM



https://oblakoz.ru/guidelines

46

47

48

49

IpsAMBIC B MHOT'OI'paHHUKAX

[110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[lepniennuKyIsip ¥ HAKIOHHAS.

[TocTpoenue neprneHauKysapa u3 TOUKU

Ha [IPSMYIO0

HepHeHI{I/IKy.]U{p M HAaKJIOHHAas.

HOCTpOCHI/Ie MNEPNCHAUKYJISIpAa U3 TOYKHU

Ha IpsIMyro

50

Teopema 0 TpEX NMepreHANKYIApax
(npsimast u oOpaTHas)

https://oblakoz.ru/quidelines

https://oblakoz.ru/quidelines

51

52

53

Teopema o TpEX neprneHAnKyJIsapax
(mpsimast 1 oOpaTHasi)

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMUA

[Tonck neprneHIMKyISIPHBIX NPSAMBIX €
TOMOILBIO TIEPIICHIUKYIISIPHBIX
IJIOCKOCTEN

54

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

55

56

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

https://oblakoz.ru/quidelines

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHUKAX
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57

58

59

60

61

62

[Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOU
U IUIOCKOCTH KaK CJIEJICTBUE CHMMETPHUH

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
pPacCTOSIHUM OT TOYKH JI0 MJIOCKOCTH

CrocoObl OMYCTUTh NEPIICHANKYISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napasieIbHON MPAMO

https://oblakoz.ru/quidelines

Cucremaru3anus 3HaHUM U YMEHHI 110
teme "[lepneHauKyIIpHOCTD MPSMBIX U
IJTIOCKOCTEH B IpoCTpaHCcTBE"

KonTtpouabnas pa6ora Ne 3
"IlepneHANKYJISIPHOCTD NPSMBIX U
IUIOCKOCTEH B MpocTpaHcTe'

63

64

65

66

67

Yribl u paccTosinus \
16 yacoB

[ToBTOpEHME: Yroa MeXIy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

[ToBTOpEHME: Yyrom Mex Iy
CKpCHIMBAIOIIUMUCA IIPAMBIMU B
IIPOCTPAHCTBE

['eomeTprueckne METObI BBIYUCICHUS
yIJjIa MeXIy NPSMBIMA B
MHOT'OTPaHHUKAX

JIByrpanssiii yroa. CBOHCTBO
JUHENHBIX YIJIOB ABYIPAaHHOTO yIJia

https://oblakoz.ru/quidelines

[lepnenquKyspHBIE IITIOCKOCTH.
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68

CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX
IIJIOCKOCTEH

69

[Ipu3Hak nepnesHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOKU
[IepeceueHus IByX IUIOCKOCTEM
NEePIEHANKYISAPHBIX TPEThEH MI0CKOCTH

70

71

72

73

74

[IpsimoyronbHbBIN Napauienenumnen; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesienuneaa

Teopema 0 1MaroHany NPsIMOYTOIBHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

https://oblakoz.ru/quidelines

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeI CKpCHIUBAKOIHECA
MpsAMBIC, ITAPAJUICIIBHBIC INIOCKOCTHU B
CTAaHAAPTHBIX MHOTOT'paHHUKAX

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MMPOCTBIX CUTYyAIUAX

https://oblakoz.ru/quidelines

75

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

76

Brruucnenue pacctosHud MEXIy
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHANKYIISIPHON
IIJIOCKOCTH

TpéxrpaHHblid yroJi, HEpaBEHCTBA JJIs

https://oblakoz.ru/quidelines
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TpeXrpaHHbIX yriaoB. Teopema
ITudaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JJIs1 TPEXIPAHHOI'O yIJla

DNeMEeHTHI CPePUIECKON TEOMETPHH:
reoIe3NYeCKUe JIMHUYU Ha 3emiie

" CucreMaru3zanus 3HaHU U YMEHUH 10
TeMe «YTJIBI U PACCTOSHUS»

78 Kountpoabsnas padora Ne 4 "Yribl u
paccrosiHus"

79 MHororpanaukm \ 7 Cucremaruzanus 3HaHUHA

4acoB "MHOrorpaHHHK 1 €ro 3J€MEHTbI"

80 ITupamuga. Buasr nupamu.
[IpaBuiibHas nupamuaa

81 ITpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpssMoit napainenenunen,
MPSIMOYTOJIbHBIN Napajienenunen, Kyo

83 Bljmymm MHOrOTpaHHHKIL. Teopema https://oblakoz.ru/guidelines
Ditnepa
Beinyknble MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe 1
MOJIyIPaBUIIbHBIE MHOTOTPaHHUKHU

85 KonTtpoubHnasi paGora Ne
S"MHororpanHuku"

86 BekTopsl B [TonsiTHE BEKTOpa Ha MJIOCKOCTH U B

npocrpancrie \ 12 MIPOCTPAHCTBE
87 1acos CyMMa BEKTOPOB



https://oblakoz.ru/guidelines

88 Pa3znocTh BekTOpOB 1
89 [TpaBwiio mapanienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BexTopa 1o 6asucy Tpéx 1
91 BEKTOPOB, HE JICXKAIIUX B OJTHOM
TUIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE
03 Brrunciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
9 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimiue 3a1auu ¢ BEKTOpaMu https://oblakoz.ru/guidelines = 1
96 KontpoabsHnas padora Ne6 «BekTopbn» 1
97 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
o teme «BexkTopb»
98 IMoBTopenue / 5 yacoB | UToroBasi KOHTPOJIbLHAsSI padoTa 1
99 IToBTOpenue [locTpoenue ceuenmii 1
100 [ToBTopenue [TocTpoeHue cedeHMIA 1
101 [ToBTropenue [lapamienbHOCTh MPSIMBIX 1
B IIPOCTPAHCTBE
102 [ToBTropenue [leprneHAUKYIISIPHOCTD 1
MPSIMBIX B TIPOCTPAHCTBE
102

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME



https://oblakoz.ru/guidelines

11 KJTACC

Ne
n/n

AHaJIuTHYECKAA
reomerpus \ 15
4aCcoB

Tema ypoka

[ToBTOpEHME TEMBI
"KoopauHaTel BEeKTOpa Ha
IJTIOCKOCTH M B IIpOCTpaHCTBE"

[ToBTOpEHME TEMBI

"CkansipHO€ NpOU3BEACHUE
BEKTOPORB"

0P

https://oblakoz.ru/quidelines

[ToBTOpEHME TEMBI
"Boluniciienue yriia Mexuy
BEKTOpaMH B NpOCTpaHCTBE"

IToBTOpEHME TEMBI
"VYpaBHeHME MPSAMOH,
MPOXOASAIICH uepe3 1Be TOUKu"
VYpaBHEHME IIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE

IIJIOCKOCTH B OTPE3KaX

VYpaBHEHHE MIIIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

https://oblakoz.ru/quidelines

BekropHoe nmpousseneHne

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPAMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA,
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10

11

12

13

14

15

16

17

18

19

IHoBTOpEHHE,
0000meHnne u
cucTeMaTu3aumsi
3Hanmii \ 15
yacoB

JIMHEWHOE IPOrpaMMHUPOBAHUE

AHaIUTHYECKUE METO/IbI
pacdéra yriia Mexxy NpsMbIMUA
B MHOT'OTpaHHUKAaxX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX
dopmyna pacCTOSHUS OT

TOYKH JO IINIOCKOCTH B
KOoOopAuHaTax

https://oblakoz.ru/quidelines

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIOCKOCTHU B Ky0Oe

https://oblakoz.ru/quidelines

Haxoxnenue pacctostHuii OT
TOYKH J10 TJIOCKOCTHU B
MIPaBUJIILHON TUPAMUJIE
KonTtpouabnas padora
Nelm" Ananmurnyeckast
reomerpus'

CeueHnst MHOTOIpaHHUKOB:
CTaHJIapTHbIE MHOIOTPAHHUKH

CeueHnss MHOTOTPaHHUKOB:
METO/I CJIEZIOB

CeueHurss MHOTOTPaHHUKOB:
CTaHlIapTHI:Ie ITIJIOCKOCTH,
Hepecequm[ HpSIMI)IX nu
TIOCKOCTEH

Hap AJUICIIBHBIC IPAMBIC

https://oblakoz.ru/quidelines
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20

21

22

23

24

25

26

27

IIJIOCKOCTH: ITapaJlJICIIbHBIC
CCUCHUA

[TapamienpHbIe IpsIMBIE U
IUIOCKOCTH: Pacy€T
OTHOLIEHUI

[TapannensHble MpsMbIE U
IJIOCKOCTH: YTJIbI MEXKTY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[lepnieH UKy IsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHapTHBIE
napbl NepreHINKYIIPHBIX
IJIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[lepnieHuKyIsIpHBIE IPSIMBIE U
MJIOCKOCTH: TEOpeMa O Tpex
MePIeHIUKYISIpax

https://oblakoz.ru/quidelines

[lepnenaukynspHbIe IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIUH
B MHOI'OTpaHHUKaxX

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIAIeH, COOOpaxeHHs
no100us

[ToBTOpenue: miomaau
MHOT'OYTOJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIAIeH, COOOpaxeHHs
noaoous

HOBTOpCHI/ICI Iiomaiau



https://oblakoz.ru/guidelines

28

29

30

31

32

33

34

O0BeM
MHOTOrPaHHHKA
\ 17 yacoB

MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTS TIOMIAICH, COOOpaKCHUS
noxoous

IImomanm ceueHmit
MHOTOTPAaHHUKOB: TUIOIIA !
IMOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00us

https://oblakoz.ru/quidelines

[lmomanu ceuennii
MHOTOTPAaHHUKOB: TUTOIIAT!
MMOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TIOA0OHS

KountpoJsbHas padora Ne 2
"IloBTOpEHME:
MHOTOrPAHHUKH, CEeYEeHUSI
MHOTOrPpAaHHUKOB"

0O0BéM Terra. O0beM
MPSIMOYTOJIBHOTO
napasuiesieurne a

3anaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpHCEeKIIUU
yria

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesnenunena

https://oblakoz.ru/quidelines

[TpuknagHelie 3a1a4u,
CBSI3aHHBIE C BEIUHMCIIEHHUEM
00BEMaA MPSIMOYTOTBLHOTO
napajienenuiena
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35

36

37

38

39

40

41

42

43

44

O0BEM npsAMOI TPU3MBI

CtepeoMeTpHUYecKHe 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUECM
00BEMOB MPSAMON TPU3MBI

[Ipuknanuele 3anaum,
CBSI3aHHBIE C 00BEMOM MPSAMOI
MIPU3MBI

Brruncienue 006EMOB TEI C
MOMOIIBIO ONIPEACIEHHOTO
unTerpana. O6bEM HaKJIOHHOMN
MPU3MBbI

https://oblakoz.ru/quidelines

Brruncinenue o0bEMOB TET C
ITOMOIIBIO OMPEACIEHHOTO
uHTerpasa. O0bEM TUpaMuIbl

dopmyna 00bEMa MTUPAMUIBIL.
OTtHolenne 00LEMOB
MUpaMU/ C OOIITUM yTIIOM

dopmyna 00bEMa MUPaMUIBL.
OTtHomeHne 00HEMOB
MUpaMuU/] C OOIITUM YTIIOM

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOU MPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MU PAMHU/TBI

https://oblakoz.ru/quidelines

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C
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45

46

47

00BEMOM HAKJIOHHOM MPU3MBI

[IpukiaaHbIe 3a1a49H 110 TEME
"O06BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPAMH/TBI

[Ipumenenune 0ObEMOB.
Berauciienue pacctostHus 10
TUIOCKOCTH

KontpoabHnas padora Ne3
"O0béM MHOTOrpaHHuKa"

48

49

50

51

52

53

Tena Bpaumienus
\24 yaca

[unueapuaeckas
MMOBEPXHOCTb, 00pa3yIoIIHe
HWIAHAPUYECKON
MIOBEPXHOCTHU

unuuap. [psamoit kpyroBoun
uwaap. [momans
MOBEPXHOCTHU IIWJIMHJPA
KoHnueckas moBepxHOCTB,
o0pa3yroline KOHUYeCKOn
nosepxHoctu. Konyc

Ceuenue KoHycCa IJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBAHUS

https://oblakoz.ru/quidelines

VY ceu€HHBI KOHYC.
N3006pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

ITomane OOKOBOI
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYyCa

https://oblakoz.ru/quidelines
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54

55

56

57

58

59

60

61

62

63

64

ITnowans 0OKOBOMI
MMOBEPXHOCTH H ITOJIHOU
IMOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3a1a4u
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CCUCHHI IWINHAPA, KOHYyCca

CrepeomeTrpruueckue 3a1auu
Ha JIOKa3aTeJIbCTBO
BBIYUCIICHUC, ITIOCTPOCHUEM
CEYCHUM LIWIMHPA, KOHYyCa

https://oblakoz.ru/quidelines

[Ipuknannelie 3a1a4m,
CBSI3aHHBIC C LIMJIUHPOM

[Ipuknagnelie 3a1a4m,
CBSA3aHHBIE C LIMJIUHIPOM

Cdepa u map

Ilepeceuenue cepsl 1 1mapa ¢
iockocteio. Kacanue mapa u

cdepsl IIIOCKOCThI0. Bua u
n300paxxeHue mapa

Ilepeceuenue cepsl 1 1mapa ¢
iockocthio. Kacanue mapa u

cdepbl MIOCKOCThI0. Bua u
n300paxkeHue mapa
VYpaBuenue coepsl. [Inomanp
cdepsl u e€ yactei

Cummetpus cdepsl u mapa

CrepeomeTpuueckue 3a1auu
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65

66

67

68

69

70

71

Ha JI0Ka3aTeIbCTBO U
BBIUUCIICHHE, CBSI3aHHBIE CO
cdhepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomeTrpuueckue 3a1auu
Ha JIOKa3aTeJIbCTBO
BBIUUCIICHHE, CBSI3aHHBIC CO
cdhepoii u mapom,
MOCTPOCHUEM UX CCUCHHM

https://oblakoz.ru/quidelines

IUIOCKOCTBIO
[Ipuknagnelie 3a1a4m,

CBSI3aHHBIE CO cepoil u
mapom

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYNCIICHUS B
OKpPYHOCTH, CTaHJJapTHBIE
noo0us

Pazmuunsblie KOM6I/IHaHI/II/I TCII
BpalCHusA 1 MHOTOTPaHHUKOB

3 "T N
AUATH IO TeMe —Lea 1 https://oblakoz.ru/quidelines

ITOBEPXHOCTH BpanieHus"

3amayu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

KonTtpoubnas paGora Ned
"TeJsia M MOBEPXHOCTH
Bpauenus'

72

ILnomaan

O6béM umuHapa. Teopema 06
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73

74

75

76

77

78

79

MOBEPXHOCTEH U
00beMblI
KpyriabIx Tea \ 9
4acoB

00BEME MPSMOTO MIITUHIPA

Boruncnenue 00bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6sEM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB IIUJIMH/PA, KOHYCA

[IpukitagHeie 3aga4u 10 TEME
"O0bEMBI U IIOLIAAN
noBepxHocrel Ten"

https://oblakoz.ru/guidelines

O6bEM 11apa 1 mapoBoOro
cekropa. Teopema 00 00bEMeE
mapa. [Tnomans chepsr.
CrepeomeTpHuuecKue 3a1auH,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, IMapoBOTro
CerMEeHTa U IIapOBOT0 CEKTOpa

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM T11apa U TIIOMIAIBI0
cdepbl. COOTHOILIEHUS MEKITY
TUIOMIA/ISIMH TTOBEPXHOCTEH U
o0BEMaMH MOJOOHBIX Tel

ITomoOuEbIe Tena B
npocTtpaHcTBe. Mi3menenne
00bEMa IpHU MOJ00HH.
CrepeomeTpuueckue 3a1auH,




80

CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB TeJ U IIoLaAeH
MOBEPXHOCTEH

KonTtpouabnas paboraNeS
"Il1omaaym NOBEpPXHOCTH H
00BbEMBI KPYIJIBIX TEJa"

81

82

83

84

85

86

87

JBuskenust \ 5
4acoB

IMoBTOpEHHE,
00001IeHE U
CucremMaTm3anusa
3Hanmii \ 17
4acoB

JIBYOKEHHMSI IPOCTPAHCTBA.
OtoOpakenusi. J|BmkeHus u
paBeHcTBO (uryp. Obmue
CBOWCTBA JBHKCHUI

Bunrsl nBmxeHnii:
NapasuiebHbIN MEpEeHoc,
LIEHTpaJIbHAsl CHMMETPHS,
3epKajibHasi CHMMETPHSI,
IIOBOPOT BOKPYT MPSMOUN

[Ipeobpa3zoBanus mogoous.
[Tpsimas u chepa Diinepa
I'eomeTprueckue 3agaun Ha
IIPUMEHEHUE JBUKCHUS

https://oblakoz.ru/quidelines

https://oblakoz.ru/quidelines

KonTtpoubHnas paéoraNe6
"BekTopsbl B npocTpancree'

O6o6m1aromee nosropenue 11
MOHATHM U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTu3als 3HaHuH:
"[TapamienbHOCTh NPSAMBIX U
IJTOCKOCTEM B MPOCTpaHCTBE"

Ob6o6maromee nosropenue 11

https://oblakoz.ru/quidelines
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88

89

90

91

92

MOHATUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHH:
"BekTopsl B mpocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3allusl 3HAaHHU:
"BekTopsl B mpocTpaHcTse"

Ob6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"O6beM MHOTOTpaHHUKA"

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"O6beM MHOTOTpaHHUKA"

O6o061maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"[1nomaan MoBEpXHOCTU U
00BEMBI KPYTIIBIX Te"
O6o061matomee nopropenue 11
MOHATUM U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEMaTU3alUs 3HAHWUN:




93

94

95

96

97

98

"[lnomanu MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U e
pOJIb B pPa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Ucropus pa3Butus
CTepEOMETPHUU KaK HAyKH U €&
pOJIb B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus passutus
CTEpPEOMETPUU KaK HAyKH U €€
pOJIb B pa3BUTHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sutus
CTEpPEOMETPUU KaK HAyKH U €€
POJIb B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus passutus
CTEpPEOMETPUU KaK HAyKH U €€
pOJIb B pPa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

https://oblakoz.ru/quidelines
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Hcropus passutus
CTEepEOMETPHUU KaK HAyKH U e
99 pOJIb B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus passutus
CTEepEOMETPHUU KaK HAyKH U e
100 pOJIb B pa3BUTUHU
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Bxoanas KOHTPOJIbHast

101 padora

HToroBasi KOHTPOJILHAsI
pabora
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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