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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUIMH €CTECTBEHHO-HAayYHOU
HalpaBI€HHOCTH M IPEIMETOB I'yMaHUTApHOro Iukna. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH H3YYeHHU OOYYArOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, IpPH
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE MHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka U MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CenNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTIyOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

dopMHpoBaHHE NPEJCTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOUINX ONKUCHIBATH U M3Y4aTh Pa3HbIC SBICHHUS OKPYKAFOIIET0
MUpa, 3HAHKE MMOHATUHHOTO anmapara 1o pasaeny «CrepeoMeTpus» yaeOHOTo Kypca reOMeTpUH;

(dbopMHpoBaHHE YMEHUS BIaJIeTh OCHOBHBIMU IOHITUAMHU O IPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTEkaX, MOJENSAX U B PEATBHOM MHpE
MHOTOTPaHHHKH U TeJla BpallleHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
pacCyXIeHHUI;

dopmMupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTENbCTB M aJITOPUTMOB pEIICHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
NpEICTaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB TPU OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEP)KICHHUI U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYXKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHSI, THTEpeCca K U3YU4EHUIO TEOMETPHUH;

dopmupoBaHne (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUH: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCIMPOBAHMS pEATbHBIX CHTYallud, WCCICTOBAHUS
MIOCTPOCHHBIX MOJIeNei, MHTepIPETaIluy OTYICHHBIX Pe3yIbTaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpus» B 10—11 kimaccax
aBIsIOTCS: «lIpsiMble M TIOCKOCTH B MPOCTpPAHCTBE», «MHOTOrpaHHHKW», «Tena BpamieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Y4eOHOTro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHUU
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IIPOrpaMMBl, pacipeIeIEHHBIM 10 ToAaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, UTOObI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
NIO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TIEOMETPUYECKMMHU  IOHATUSMHU M HaBbIKAMU
MOCJIEZ0BATEIbHO U IMOCTYNATENIbHO, C COOJIIOIGHHEM MPHUHIIMIIA MPEEMCTBEHHOCTH, & HOBBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yUYaroXcs, paciupsis
U yrayOuisis e€, o0pas3ys mpo4HbIe MHOKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marth ycnoBus s auddepeHnmanuu  0O0ydeHHs, TOCTPOCHUS WHAMBHUIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeil npodeccuu, odecrieurBasl MPEeMCTBEHHOCTh MEXKIY OOIIUM U MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:

B 10 ximacce — 102 gaca (3 gaca B Hezlemo),

B 11 kmacce — 102 vaca (3 gaca B HeZeIo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxkeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, TTapauIeIbHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuienlbHOE UM LEHTpaIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NApajuleIbHbIE M NEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[lepnieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX ILIOCKOcTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBONCTBa IIJIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M IBYTPaHHBIX YIVIOB TPEXIPAHHOIO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Byl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yronpHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojipHasi IUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIBbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTAdp, JOJIEKadIp U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJIOIIA{b OCHOBAaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpusmsl. [lnomaas 60KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHON
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWIIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbl. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHU BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPA3IOKEHUM BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIockocTH. Pa3BépTka nnnmuuapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OOBEM NPSIMONW U HAKIOHHOM MPU3MBI, LMUIUHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTPaHHUKA, OMICAHHOTO OKOJIO chepsl, chepbl, BINCAHHOU B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IIIOIMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue momobus, romoreTvs. PemieHue 3agad Ha IUIOCKOCTH C HUCHOJIb30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB W TEJ BpAICHUS: CEYECHUS IWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOJAbI MOCTPOEHUS] CEYEHUN: METOJ CIIEJIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBHKeHHUS B MPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOICTBa JABIMKEHUW. BHIbI ABMKEHUN: MapaiienbHBIA MEpPeHOC, HEHTpajdbHas CUMMETpUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHBI

1) rpaxaaHckoe BOCIMTaHUE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMU  OOYYArOIIETrocsi KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIECTBa, MPEICTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOLEAYpP TpaKJaHCKOTo OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSIM POCCHUUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, cHopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocMTAHME:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUECKHE 3HAHUS B HHTEpECax 370pOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynyiieil mnpodeccuu ©u  pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0TMYEeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOTHONM M COIMAIBHOW Cpejbl, OCO3HAHHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHMI JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpY>KaroIel cpeibl, IITAaHUPOBAHKE TTOCTYIIKOB U OIIEHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU M OOIIECTBEHHOW MPAKTHKH, MTOHMMaHUE MAaTeMaTH4YeCKOW HayKHu Kak cepbl



YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBJIATH IIPOCKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTepPH30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH OMPEACICHUS IOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINUUA, OCHOBAHUSA Ui 000OIIeHUs u
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIE U
OTpHUIIATEIIbHBIE, €IMHUYHbIE, YaCTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHHMSIX U  YTBEPXKICHHUSIX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI M BHIBOJIBI;

BEIOHMpATH CITOCO0 pelieHus yueOHol 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpaTh HanboIee MOAXOASAIIUN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM HHCTPYMEHT MO3HAaHMS, (DOPMYITHUPOBATh
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOrOo OOBEKTa, SIBJICHHS, MPOIECCa, BBISBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JISI
pEIIeHUS 3aa9H;

BbIOMpaTh WHGOPMALMI0O W3 HCTOYHHUKOB PA3WYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYPUPOBaTh HHPOPMAITUIO, TPEICTABIIATH €€ B Pa3IMYHBIX (DOpMax, WILTIOCTPUPOBATH
rpaduvecKku;



OLICHUBAaTh HAAE&KHOCT, HMH(GOPMALMM MO CaMOCTOSATENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHnKkaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe el CTBUS

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUM C YCIOBUSIMU W IENIAMU
OOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M HNHCBMEHHBIX
TEKCTax, AaBaTh OSACHEHUS 110 X0y PELIEHMs 3a]1Ja4l, KOMMEHTHPOBATh MOJTYYEHHbIN PE3YJIbTaT;

B XOJIe OOCYXIECHHMsI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00OCYX/1aeMOU TeMbl, NMpoOJIeMBbl,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PEUICHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CYXACHUSAMHU JPYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IM4Khe U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBISATh Pe3yJabTaThl PEUICHHs 3aJlauM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIICHUS ¢ yU4ETOM 3a]a4 IPe3eHTAllMU U 0COOEHHOCTEN
ayJIUTOPUHU.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaToOB, BIAACTh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3ysIbTaTa PEeIIeHNs MaTeMaTUUECKOH 3aauu;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEHICHUH 33/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUSIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUBUAYaJbHOU pabOTHI MpH
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoOBBIX (hopMax paboThl (0O0CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTUMU
YJIeHAMU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMH MPOXYKT MO KPHUTEPHSIM,
c(hOpMyJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJACHCTBHUS.

MNPEAMETHBIE PE3YJIBTATHBI
K xonmy 10 ky1acca o0yyaromuicss HayYUuTCs:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MPH PEIICHUH 33134 U
IIPOBEJEHUHN MAaTEMaTUYECKUX PACCYKIEHUM;
® T[PUMEHSATh AaKCHOMBI CTE€PEOMETpPUM U CIEACTBHS W3 HUX TPU PEHICHUU
TEOMETPUUYECKUX 3a7ay;



KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSIMBIX B TIPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATH MOHSITHUSIMH, CBI3aHHBIMH C yIJIAMH B MPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOU U IJIOCKOCTHIO;

CBOOOHO ONEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJTHO PAacCMO3HAaBaTh OCHOBHBIC BHJbl MHOTOIPAaHHHMKOB (TIpH3Ma, MUpPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIACCU(UITUPOBATHL MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOJTHO ONEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBIMOJIHATH NApaJJIeNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKUE (HUTYp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXKeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMU, BBITIONHSATEH (BRIHOCHBIC)
IUIOCKUE YEPTEIKU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOMQAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma, THpPaMUA),
TEOMETPUYCCKUX TEJI C MPUMEHEHUEM (hopMyT;

CBOOOJHO OMNEPHUPOBATh MOHSTHUSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOHO OTIEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U KOOPAMHATAM B
MIPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS HAJI BEKTOPAMH,

pemate 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYCCKMX OTHOIICHUH ¥ HAXOXKICHHE
TCOMETPHUCCKAX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTEeMAaTHYECKUX 3aa4 TOBBIIIICHHOTO U BBICOKOTO YPOBHS CIIOHOCTH;

NPUMEHSATH MPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUYCCKHX 33]1aY,

U3BIIEKATh, TPEOOPA30BHIBATH U MHTEPIPETHPOBATH HHGOPMAITUIO O TPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (PUTYpaAX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKAX;

MPUMEHSTh MTOJyYE€HHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHATU3UPOBAThH peabHbIE
CUTyallid, TPUMEHSATh W3yUYeHHbIE TOHATHS B TMpollecce TOUCKA peIleHUs
MaTeMaTHu4ecKu CPOpPMYITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAIlUU
Ha S3BIKC TEOMETPHH, WCCIECA0BATh ITOCTPOCHHBIE MOJICIN C HCIOJIh30BAHUEM
TEOMETPHUYCCKUX MTOHITHIA M TEOPEM, arapaTa areOppl, penaTh MPaKTHYECKUE 3a/1a9H,
CBSI3aHHBIE C HAXOXKJICHHEM I'€OMETPHUSCKUX BEIIMYUH;

UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTamax pa3BUTHs FT€OMETPHUH KaK COCTaBHOW YacTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K konny 11 ky1acca o0yyaromuiicss HAy4YUuTCS:

CBO60}1HO OIICPHUPOBATH IMOHATHAMU, CBIA3AHHBIMHA C III/IJ'II/IH,HpI/I‘IeCKOI\/II, KOHHYECKON U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

ONneprupoOBaTh IMOHATUAMU, CBA3AHHBIMU C TCJIaMH BpPAICHHUA: HUIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Telsa BpaleHus (WIHHIP, KOHYC, cdepa U map) U o0ObACHATH CIIOCOOBI
MMOJIYYCHH TCJI BpAIICHUAA,

KJIaccU(pUIUPOBATh B3aUMHOE PACIOJIOKEHHUE CPEPBI U MIIOCKOCTH;



BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TENl BpAaLICHUs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpAlllEHHs, TEOMETPHUUECKUX TeN C
pUMEHEHHEM (HOPMYIL;

CBOOOJTHO OTEPUPOBATh MOHITUSMH, CBI3aHHBIMU C KOMOMHALMSAMH TeJNl BPALICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOLLICHHS MEX]y IUIOIIAJIMH ITOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TEI;

n300paxkaTb HU3y4daeMmble (UIYpbl, BBIIOJIHATH (BBHIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IIPOCTBIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHMS TEll
BpALLCHHUS;

U3BJICKATh, UHTEPIPETUPOBATD U TPEOOPA30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, npecTaBICHHYIO Ha YepTEeKax U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBINOJIHATH ONEPALMK Ha/l BEKTOPaMH;

3aJlaBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOI CHCTEME KOOP/IMHAT;

peliaTb TeOMETPUYECKHE 3a/aud Ha BBIYMCICHHE YIJIOB MEXIY MNpSAMBIMH U
IUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;

CBOOOJIHO OIIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IBU)KEHUEM B IPOCTPAHCTBE, 3HATh
CBOWCTBA JIBUKECHUH;

BBITOJIHATh HM300paKCHUsT MHOTOTPAaHHMKOB M TEJ BpAIlEHUS NpU TMapajuieTbHOM
nepeHoce, LEeHTPaIbHON CUMMETPUH, 3€pKaJIbHOM CUMMETPHUHU, IIPU MTOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEUYCHHSI MHOTOTPAaHHUKOB U TEJI BPAILICHH: CEUCHUS IMIMH/PA (TTapajuieIbHO
¥ TIEPIICHUKYISIPHO OCH), CEUEHUs KOHYca (TapasuiebHble OCHOBAHHUIO U TIPOXOISIIHE
yepes3 BEpIIMHY), CEUSHHUsI 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHUS CEYEHHMH: METOJl CJEIOB, METOJ BHYTPEHHEro
IPOEKTUPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKACHNUS;

OPUMEHATh TeOMeTpHuecKkue (akThl M pelIeHUs CTEepPeOMETPUUYECKHX —3ajad,
MPEIOIArafoIIuX HECKOJIBKO IIAroB PEHICHHUs, €CITU YCIOBUS TPUMEHEHHUS 3aJJaHbl B
SBHOW U HESIBHOU (hopMme;

pewmiath 3aJaud Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOoXJICHHE
reOMEeTPUYECKUX BEJTHYNH;

NPUMEHSATH POrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI TIPU
PELICHUH CTEePEOMETPUUECKUX 3a/1a4;

NPUMEHATHh TIOJyYeHHbIE 3HAHWS Ha TMPAKTHKE: CPaBHHUBATH, AHAIM3HPOBATH U
OLIEHUBATh pealbHbIE CUTYalluU, IPUMEHATh U3yYCHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOHMCKAa pEIIEeHUS MaTeMaTH4ecKu C(OpMyITUpOBaHHON MpPoOIEMBI,
MOJICIIUPOBATh pealibHbIE CUTYallMU Ha SI3BIKE TEOMETPUH, UCCIIEAOBATh MMOCTPOSHHBIE
MOJIENIM C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TeOpeM, amrmapara aireopsl,
pelaTh MpaKTUYECKHE 33a]jauH, CBA3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKUX BEJTUYNH;
UMETb NPECTaBICHUS 00 OCHOBHBIX dTAlax Pa3BUTHS T€OMETPHH KaK COCTABHON 4acTH
byHaaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
I'opoxckoii mopran
1 [ToBTOpenue Kypca reomeTpun 9 kiacca 5 1 JTUCTAaHIIMOHHOTO OOyUEHHUS
https://do2.rcokoit.ru
T'opoackoit mopran
2 BBenenue B ctepeoMeTputo 18 1 JUCTAHIIMOHHOTO 00Y4YeHHUS
https://do2.rcokoit.ru
I'opoackoii mopran
B3anMHoe pacnionoxeHue npsmbIx B
3 6 1 JUCTAaHIIMOHHOTO 00Yy4eHHUS
MIPOCTPAHCTBE .
poctp https://do2.rcokoit.ru
. I'oponackoit mopran
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
4 8 JUCTAaHIIMOHHOTO 00Yy4EHHUs
MIPOCTPAHCTBE .
poctp https://do2.rcokoit.ru
I'oponckoii mopran
[lepneHUKYISIPHOCTD TIPSMBIX U
5 oCKOCTEN OCThAHCTEE 20 JTUCTAHIIMOHHOTO O0YYCHHUS
TJIOCKOCTEH B MPOCTPAHCTB .
poctp https://do2.rcokoit.ru
I'opoackoii moprain
6 VYriel U paccTosTHUS 16 1 JUCTAaHIIMOHHOTO 00Yy4eHHUs
https://do2.rcokoit.ru
I'opoackoii moprain
7 MHororpanHHuKu 7 1 JTUCTAHIIMOHHOTO 00Yy4eHHUS

https://do2.rcokoit.ru




I'opoackoii moprain

8 BekTopsl B mpocTpaHcTBE 10 JTUCTAHIIMOHHOTO OOYYCHHS
https://do2.rcokoit.ru
9 HOBTOP@HI/Ie, 000011IeHNE U CHCTEMATU3AIIHS 10
3HAHUU
10 Pe3epBHBbIC yackl 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoTshI
I'oponckoit nopran
1 AHanuTnyeckast reOMETpHs 15 1 JTUCTAHIIMOHHOTO O0yYeHUS
https://do2.rcokoit.ru
IToBTOpEeHME, 0000IIEHNE U Toporckoit moprax
2 N 15 1 JIMCTAaHIIMOHHOTO 00y4eHUsI
CHCTEMATHSAIE SHAtHH https://do2.rcokoit.ru
I'opoackoii moprain
3 OO0BEM MHOTOTrpaHHUKA 17 1 JUCTAHIIMOHHOTO O0Oy4YeHUs
https://do2.rcokoit.ru
I'oponckoit nopran
4 Tena Bpamenus 24 1 JUCTAHIIMOHHOTO O0Oy4YeHUs
https://do2.rcokoit.ru
. I'opoackoi nopran
[Tnomany moBepXHOCTU U 0OBEMBI
5 KpYIJIBIX Ten 9 1 ZHCTAHIHOKHOTO 00yueHus
https://do2.rcokoit.ru
I'opoackoit nopran
6 JBrxeHus 5 1 JTTUCTAHITMOHHOTO O0yYEeHHUS
https://do2.rcokoit.ru
7 [ToBTOpenue, 0000IIEHNE U 17 2
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBropenue. [TapamienbHbIe IpsIMBIE.
TpeyroapHUKN

[ToBTOpenue. OKpyKHOCTh

IToBTOpeHue. YeThIpeXyroJbHUKH

IToBTOpenue. BekTopsl. MeToq koopanHaT

I[I/IaFHOCTI/I‘-ICCKaﬂ KOHTPOJIbHAsA pa60Ta pa60Ta

I'opoackoit mopran
JAUCTAaHIINOHHOI'O
00yueHus
https://do2.rcokoit.ru

T'opoackoit mopran
JUCTaHIMOHHOTO
o0yJeHus
https://do2.rcokoit.ru

I'opoackoii mopran
JUCTAHLIIMOHHOTO
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[TonsATHA cTepeoMETpUM: TOUKA, IIpsIMas,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NTpaBuia

I'opoackoii moprain

JUCTaHIIMOHHOTO
6 M300pakeHHs Ha PUCYHKE IJTIOCKOCTH, 5
oOyueHus
napajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEPEIMHbBI h tty:' 1/do2.rcokoit.ru
OTpe3Ka PS: ' '
I'opoackoii moprain
[TonsTHS: NepeceKarouecs MIOCKOCTH,
JTUCTAHIIMOHHOTO
7 nepeceKarommecs npsmas ¥ miocKoCTh;
oOyueHus
MOJIYIIPOCTPAHCTBO .
yHpoctp https://do2.rcokoit.ru
. I'opoxackoi nopran
MHororpaHHUKH, H300paKEHHE POCTEHIIINX
8 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX AMCTAHIHORHOTO
5 ’ o0yuyeHust
00BEKTOB .
https://do2.rcokoit.ru
. I'opoxackoit mopran
MHororpaHHHKH, U300paKEHHE POCTEHIIINX
JUCTAHIIMOHHOTO
9 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 5
oOyueHus
00BEKTOB _
https://do2.rcokoit.ru
I'oponckoii mopran
10 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIIEACTBUS JUCTAHIIMOHHOTO
13 HUX oOyueHus
https://do2.rcokoit.ru
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEACTBUS I'opoackoii mopran
11 n3 HUX. CrocoOBI 3aJaHNs IPSMBIX U JMICTAHITHOHHOTO
TIJIOCKOCTEH B ipocTpaHcTBe. O003HAYCHUS oOydeHus
OPSMBIX U TJIOCKOCTEH https://do2.rcokoit.ru
. I'opoackoii moprain
N300parkeHne ceueHnil mupaMubl, Kyoa u
" JUCTAHIIMOHHOTO
12 MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.
o0yJeHus

N300paxeHnue nepeceueHus: NOTy4YeHHBIX

https://do2.rcokoit.ru




IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUCHMH pa3HbIMH LIBETAMU

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.

I'oponckoit nopran

JMCTaHIIMOHHOTO
13 N300pakeHue nepecedeHus morydeHHbIX 5
. 00yueHus
miockocTell. PackpammBaHue NOoCTpOEHHBIX .
. P P https://do2.rcokoit.ru
CEeUeHM pa3HbIMU LIBETAMU
N300pakeHne ceueHnil mupaMuabl, Kyoa u .
. I'opoxackoii mopran
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
JUCTAHLIMOHHOTO
14 N300pakeHne nepecedeHus moIyIeHHbIX 5
. oOyueHus
miockocTeil. PackpammBanue mocTpOEHHBIX .
. P P https://do2.rcokoit.ru
CEeUeHHH pa3HbIMU LIBETAMU
I'opoxckoii mopran
15 Merton cnenoB 1uisi TOCTPOCHUST CEUYEHHI. JIMCTAHIIMOHHOTO
CBoiicTBa nepeceueHuid MPSIMbIX U IIIOCKOCTEH o0ydeHus
https://do2.rcokoit.ru
I'opoackoii moprain
16 Merton cnenoB 1uisi TOCTPOCHUST CEUEHHUI. JIMCTAHIIMOHHOTO
CBoiicTBa nepeceueHuid MPSIMbIX U IIIOCKOCTEHN o0y4eHus
https://do2.rcokoit.ru
. I'opoackoii moprain
ITocTpoeHue ceueHuii B mupamue, Kyoe mo
. N JUCTAaHIIMOHHOTO
17 TpéM Toukam Ha péOpax. CozaHue BHIHOCHBIX 5
. oOyueHus
YyepTeKel U 3aMuch 1aroB MOCTPOSHUS .
P p https://do2.rcokoit.ru
. I'opoackoit nopran
ITocTpoeHue ceueHuii B nupamue, Kyoe 1o
. . JCTaHIIMOHHOTO
18 TpéM TouKaM Ha péopax. Co3aHne BBIHOCHBIX
00y4JeHHUs

YyepTeKel U 3aMuch [1aroB MOCTPOSHUS

https://do2.rcokoit.ru




[Toctpoenue ceuenwuii B mupamuie, Kyoe mo

I'opoackoii moprain

N N JUCTaHIMOHHOTO
19 TpéM Toukam Ha pEOpax. CozaHue BHIHOCHBIX 5
. o0yueHus
YepTeKel U 3aMKCh IIAroB NOCTPOCHUS .
P P https://do2.rcokoit.ru
. I'opoackoii moprain
[TocTpoenue ceueHuii B nupamue, Kyoe mo
N N JUCTAHLIMOHHOTO
20 TpéM Toukam Ha péopax. Co3aaHue BHIHOCHBIX 5
. o0yueHus
YepTeKel U 3alKCh IIAroB NOCTPOEHUS .
P P https://do2.rcokoit.ru
I'opoxckoii mopran
[ToBTOpenue mnanumerpun: Teopema o
JUCTAHLIMOHHOTO
21 IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
oOyueHus
TPEYroJIbHUKOB .
peyr https://do2.rcokoit.ru
[ToBropenue mrannmerpun: Teopema Menenas. I'opoxckoii mopran
29 Pacuertsl B ceueHuUsIX Ha BBIHOCHBIX YepTexkax. JUCTAHIIMOHHOTO
WcTopus pa3BuUTHS MIIaHUMETPUU U oOyueHus
CTepEOMETPUH https://do2.rcokoit.ru
I'opoackoit nopran
23 KonTponbhas padota "AKcHOMBI JTHACTaHIIOHHOTO
crepeomerpun. Ceuenus" 00y4eHHUs
https://do2.rcokoit.ru
B3aumHoe pacrosnoxeHue npsmMbIx B I'oponckoit mopran
24 npoctpancTBe. CKpeluBaronecs npsmele. JUCTAaHIIMOHHOTO
[Ipu3Haky CKpEIUBAIOMINXCS MPSMBIX. oOyueHus
[MapannenbHble TIpsSMbIE B IPOCTPAHCTBE https://do2.rcokoit.ru
Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH I'oponckoit mopran
o5 IIPSIMOM NapaJlJIEIbHOW TaHHOM IIPSIMOH, JUCTAaHIIMOHHOI'O
MIPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE oOyueHus

JIe)Kallen Ha TaHHOM npsiMoi. Jlemma o

https://do2.rcokoit.ru




NEpCCCUCHUH TAPAJIICIIBbHBIX ITPAMBIX
IIJIOCKOCTBIO

[TapamtensHOCTB TpeX MpsMBIX. Teopema o

I'oponckoii moprain

. JUCTAaHLIMOHHOTO
26 TpEX NapasuieIbHbIX NpsAMbIX. Teopema o
o0yueHHs
CRPCHIHMBAIOIIXCA TIPAMBIX https://do2.rcokoit.ru
[TapannensHoe npoekTrpoBanue. OCHOBHbIE I'opoackoit mopran
97 CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI. JUCTAHLIMOHHOTO
N300paxenue pa3HbIX GUTYp B MapaJICIIbHON o0y4eHus
MPOCKIIUH https://do2.rcokoit.ru
T'opoackoit moprai
LenTpanbHas npoekuus. Yroiu ¢ P P
JUCTAHIIMOHHOTO
28 COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
00y4eHuUs
TPSIMBIMH .
P https://do2.rcokoit.ru
I'opoackoii moprain
3azayn Ha JOKa3aTeJIbCTBO M UCCIIEN0BAHUE,
JUCTAHIIMOHHOTO
29 CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B
oOyueHus
MIPOCTPAHCTBE .
pocTp https://do2.rcokoit.ru
[TonsATHSA: MapaIeaTbHOCTh NPSIMON U .
I'opoackoii moprain
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
. JUCTAHIIMOHHOTO
30 MapajuIeIbHOCTH MPSIMOU U TUIOCKOCTH.
Croii . oOyueHus
BOICTBaA MapaJlIeIbHOCTH NMPSMOM U .
P p https://do2.rcokoit.ru
MJI0CKOCTH
I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U I'oponckoit mopran
31 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C JUCTAHIIMOHHOTO
NapaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B o0yueHus

MPOCTPAHCTBE

https://do2.rcokoit.ru




[TocTpoeHue ceueHus, IpOXOIAIIETO YEPE3

I'opoackoii moprain

JMCTAHIIMOHHOTO
32 JAHHYIO NIPSIMYIO Ha YepTEeXe U NMapajuleIbHOIo 5
. . N . o0OyueHus
npyroi npsaMoil. Pacuér oTHomeHuni htt;tsl' 1/do2.rcokoit.ru
I'oponckoit nopran
[TapannenpHas npoekuus, IpUMEHEHNE AJIs
. JMCTaHIIMOHHOTO
33 MOCTPOCHHSI CeUeHUH Ky0a 1 mapaiesenunea. 5
. o0yueHus
CBoiicTBa napanienenunena U pu3Mbl htt}[;S' 11do2.rcokoit i
I'opoxckoii mopran
34 [TapannensHbie muockoctu. [lpusnaku JUCTAHLIMOHHOTO
MapaIIENBbHOCTH JIBYX IIJIOCKOCTEH o0y4eHus
https://do2.rcokoit.ru
TeopeMa 0 napayieIbHOCTH U €JUHCTBEHHOCTH I'opoxckoii mopran
35 IJIOCKOCTH, POXOIALIEH uepe3 TOUKy, He JUCTAHIIMOHHOTO
MPUHAJICHKAILYIO TAHHOM TIJIOCKOCTH U o0ydeHus
CIIEJICTBHS U3 HEE https://do2.rcokoit.ru
CaolicTBa napamienbHbIX INIOCKOCTEN: O I'opoackoii moprain
36 NapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu JUCTAHIIMOHHOTO
MepeCceYeHNH JIBYX MapaieNbHbIX IIOCKOCTEH oOyueHus
TpeThe https://do2.rcokoit.ru
CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00 .
I'opoackoii moprain
OTpe3Kax MapajuieIbHbIX MPSMBIX,
. JUCTAaHIIMOHHOTO
37 3aKJIIOUYEHHBIX MEX]y MapaljeIbHBIMU
. oOyueHus
IJIOCKOCTSIMU; O MEPECEYEHUH MPSAMOM ¢ ABYMS h .
ttps://do2.rcokoit.ru
napajuiebHBIMU MJIOCKOCTMU P
I'opoxackoit nopran
IToBropenue: Teopema [Tugaropa Ha P p
JTUCTAHIIMOHHOTO
38 mockocTu. I loBTOpeHue: TpuroHoMeTpust
00y4JeHHUs

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

https://do2.rcokoit.ru




CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO

I'opoackoii moprain

JUCTAHLIIMOHHOTO
39 napajuienenunena. Beraucinenue 1mMH 0Tpe3KoB obyuer
B KyOe M NIPsIMOYTOJIbHOM MapaJljieenuIee https://do2.rcokoit.ru
. I'opoackoii mopran
[lepnieHIUKYNSPHOCTD MPSIMON U IIIOCKOCTH.
40 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMON U AHCTARIHONHOTO
oOyueHus
frrocKocTH https://do2.rcokoit.ru
TeopeMa 0 CylecTBOBAHUM U €IMHCTBEHHOCTH I'opoxckoii mopran
41 IIPSIMOM, IPOXOIAILEH Yepe3 TOUKY JUCTAaHIIMOHHOTO
IIPOCTPAHCTBA U NEPIIEHAUKYIISIPHON K oOyueHus
IUIOCKOCTH https://do2.rcokoit.ru
I'opoxckoii mopran
42 [1nockocTH ¥ epneHANKYISIPHBIE UM MIPSIMBIE B JUCTAHIIMOHHOTO
MHOTOTpaHHUKaX oOyueHus
https://do2.rcokoit.ru
I'opoackoit nopran
43 [1nockocTH ¥ epneHANKYISIPHbIE UM MIPSIMBIE B JTMCTaHLIIMOHHOTO
MHOTOTpaHHUKAX 00yueHus
https://do2.rcokoit.ru
I'opoackoii moprain
44 [lepnennukynsp u HaknoHHas. [loctpoenue JUCTAaHIIMOHHOTO
MEPIEeHIUKYIIApa U3 TOYKU Ha MPIMYIO oOyueHus
https://do2.rcokoit.ru
I'opoackoii moprain
45 Teopema o Tpéx nepneHAUKYIApax (MpsiMas 1 JUCTAHIIMOHHOTO
oOpaTHas) o0yJeHus

https://do2.rcokoit.ru




I'opoackoii moprain

46 Teopema o Tpéx nepneHAUKYIsIpax (mpsmast 1 JUCTaHIMOHHOTO
oOpaTHas) o0ydeHus
https://do2.rcokoit.ru
I'opoackoii moprain
JUCTAHLIMOHHOTO
47 VYroa Mexay CKpeluBaroIIMMUCS TPSIMbIMU
oOyueHus
https://do2.rcokoit.ru
I'oponckoit nopran
48 [Touck neprneHauKyISpPHBIX MPSAMBIX C JMCTaHIIMOHHOTO
ITOMOUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN 00yueHus
https://do2.rcokoit.ru
OptoronanbpHoe npoektupoBanue. [locrpoenue I'opoackoii mopran
49 CeYeHHI KyOa, MPU3MBbI, TPABUIHLHOU JTACTAHIIUOHHOTO
MMpPaMH/IbI C TOMOIIBI0 OPTOTOHAILHOM oOyueHus
MPOCKIINU https://do2.rcokoit.ru
. I'opoackoii moprain
[Toctpoenue ceuenunii kyba, MpU3MBlI,
. JUCTAHIIMOHHOTO
50 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
. oOyueHus
OpPTOTOHAJILHOM MPOEKINH )
p p https://do2.rcokoit.ru
I'opoackoii moprain
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO
_ JUCTAaHIIMOHHOTO
o1 mwiockocTH. [Imockoctu cummerpuii B
oOydeHus
MHOTOTpaHHHUKaX .
p https://do2.rcokoit.ru
I'opoackoii moprain
59 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U JUCTAHIIMOHHOTO
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU oOyueHus

https://do2.rcokoit.ru




I'oponckoit nopran

53 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér JACTAaHIMOHHOTO
PacCTOSHUM OT TOYKH [0 INIOCKOCTH 0o0yueHus
https://do2.rcokoit.ru
I'opoackoii moprain
54 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér JUCTaHIIUOHHOTO
PacCcTOSHUM OT TOUKH JO IJIOCKOCTH o0yueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
CriocoObl OIyCTUTh NEPIIEHAUKYISAPDIL:
. JUCTAHLIMOHHOTO
55 CUMMETpPHUS, CABUT TOYKH 110 NAPAILIIEITbHOU
. oOyueHus
IpsIMON .
P https://do2.rcokoit.ru
I'opoxckoii mopran
56 CaBur no HenapaieabHON IPSIMON, U3MEHEHUE JUCTAHIIMOHHOTO
paccTostHUM oOyueHus
https://do2.rcokoit.ru
I'opoackoii moprain
KonTponbnas padota "B3aumnoe P P
. JUCTAHIIMOHHOTO
o7 pacrosoKeHue NPSMbIX U TUIOCKOCTEN B
npocrpaHcrae” 0byenis
pocTp https://do2.rcokoit.ru
I'opoxackoit nopran
IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha
JTMCTaHLIIMOHHOTO
58 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJILHOM
00y4JeHHUs
TpeyrojbHUKE, TEOpEMa KOCHHYCOB .
peyr > TeOP 4 https://do2.rcokoit.ru
I'opoackoii mopran
59 IloBTOpEHME: Yron MEXAY CKPEINBAOIIUMUCS JUCTAHIIMOHHOTO
IIPSIMBIMU B IPOCTPAHCTBE o0yueHus

https://do2.rcokoit.ru




I'opoackoii moprain

€OMETPUYECKHE METO/IbI BBIYMCIICHUS YIJIa JUCTAHLIIMOHHOTO
go Leoverp e
MEXy NPSAMBIMU B MHOI'OTPaHHUKAX o0yueHus
https://do2.rcokoit.ru
I'opoackoii moprain
61 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB JUCTaHIIUOHHOTO
IBYTPAHHOI'O yIjia o0yueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
62 [lepnennukynspHeie miockoctu. CBoiicTBa JUCTaHLIMOHHOIO
B3aWMHO NEPHEHIUKYISAPHBIX MIIOCKOCTEN o0y4eHus
https://do2.rcokoit.ru
[Ipu3Hak nepneHauKyISpHOCTH IIOCKOCTEN; I'oponckoit nopran
TeopeMa O IPSMOM TTepeceueHus B JUCTAaHIITMOHHOI'O
63 P p P yX
IJTOCKOCTEMN NEPNEHIUKYIISIPHBIX TPEThEU 00y4eHUs
TUIOCKOCTH https://do2.rcokoit.ru
. I'opoackoii moprain
[IpssmoyronbHbBIN napasuienenunes; Kyo; P P
. NCTAaHIITMOHHOI'O
64 HU3MEPCHHA, CBOUCTBA IPAMOYT'OJIBHOT'O I[6
00yueHust
napajuiesienunena .
P https://do2.rcokoit.ru
I'opoackoii moprain
Teopema o nuaroHasn NpsSMOYrojabHOTO JUCTAaHIIMOHHOTO
65 Y PpAMOYT
napajuleNienune1a u cieCTBUE U3 Heé oOyueHus
https://do2.rcokoit.ru
I'opoackoii moprain
CrepeoMeTpHuuecKre U NPUKIAAHBIE 3aa4ul, P P
JUCTAHIIMOHHOTO
66 CBSI3aHHBIE CO B3aHMHBIM PacIOJIOKEHUEM
o0yJeHus

IMPsAMBIX U IIJIIOCKOCTH

https://do2.rcokoit.ru




[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,

I'opoackoii moprain

67 IapajulelIbHbIE IIJIOCKOCTH B CTAaHJAPTHBIX ANCTAIHIOHOTO
o0ydeHus
MHOTOTpaHHHKAx https://do2.rcokoit.ru
[Tapa napayienbHbIX IVIOCKOCTEH Ha I'oponckoit nopran
68 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXIY JMCTaHIIMOHHOTO
CKPEILMBAIOIINUMUCS IPSIMBIMU B IIPOCTHIX o0yueHus
CUTYaLHAX https://do2.rcokoit.ru
I'opoxckoii mopran
69 PaccTosiHMe OT TOUKH /10 IJIOCKOCTH, JUCTAHLIMOHHOTO
paccTosgHue OT IPSAMOM JI0 TIIOCKOCTH o0y4eHus
https://do2.rcokoit.ru
. I'opoxckoii mopran
Boruncnenue paccTosHUN MeXay
70 CKPEILMBAIOIIKUMHUCS TPSIMBIMU C TIOMOILBIO gg;a;?IZOHHOFO
TEPHEHARIIFPHON IDIOEKOCTH https://do2.rcokoit.ru
TpéXrpanHblii yroi, HEpaBeHCTBa IS I'opoackoii moprain
71 TpexrpaHHbixX yrioB. Teopema [ludaropa, JUCTAaHIIUOHHOTO
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS oOyueHus
TPEXTPaHHOTO yIJia https://do2.rcokoit.ru
I'opoackoii moprain
7 DneMeHTHI cPepruyecKoil reoMeTpHu: JUCTAaHIIMOHHOTO
reoJie3NYECKUe JIMHUN Ha 3eMiIe oOydeHus
https://do2.rcokoit.ru
I'opoackoit nopran
73 KonTponbsHas padora "Yrisl u paccTosHus" FNCTARIHORHOTO
00y4JeHHUs

https://do2.rcokoit.ru




I'opoackoii moprain

74 Cucremaru3zanus 3HaHu "MHOTOrpaHHHK U NMUCTAHIIMOHHOTO
€ro JIEMEHTHI" o0ydeHus
https://do2.rcokoit.ru
I'opoackoii moprain
75 IInpamupa. Buael nupamun. [IpaBunbpHas JUCTaHIIUOHHOTO
nupamuia o0yueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
76 [Tpusma. [IpsiMasi u HaKIOHHAsK TIPU3MBI. JUCTAHLIMOHHOTO
[IpaBunbHasg npuszma o0y4eHus
https://do2.rcokoit.ru
I'opoxckoii mopran
77 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA JUCTAaHIIUOHHOTO
napajuiesenumnes, Kyo o0ydeHus
https://do2.rcokoit.ru
I'opoackoit nopran
. JTMCTaHLIIMOHHOTO
78 Brinyxkiible MHOTOrpanHuku. Teopema Ditniepa
00y4eHHUs
https://do2.rcokoit.ru
Brinyxkiible MHOrorpanHuku. Teopema Oitniepa. I'opoxcxoit nopran
79 [IpaBuiibHBIE U MTONTYPAaBUIbHBIE AMCTAHIIORHOTO
oOydeHus
MHOTOTpaHHIKH https://do2.rcokoit.ru
I'opoackoii moprain
80 KonrtponbHas padbora "MHOrorpaHHUKHT" AMCTAIHIORHOTO
o0yJeHus

https://do2.rcokoit.ru




81

[TonsiTre BekTOpa HA MJIOCKOCTH U B
npoctpanctse.CymMMa BEKTOPOB

I'opoackoii moprain
JUCTAaHIIMOHHOTO
o0ydeHus
https://do2.rcokoit.ru

82

Pa3Hoctb BEKTOpOB

I'opoackoii moprain
JAUCTAaHIIMOHHOTI'O
oOyueHus
https://do2.rcokoit.ru

83

[IpaBuino nmapasuienenumnena

I'oponckoit nopran
JUCTAaHIITMOHHOI'O
00y4eHHUs
https://do2.rcokoit.ru

84

YMHOKEHUE BEKTOpa Ha YUCIIO

I'opoxckoii mopran
JAUCTAaHIITMOHHOTI'O
oOyueHus
https://do2.rcokoit.ru

85

86

87

Paznoxenue BexkTopa 1o 6a3zucy Tpéx BEKTOPOB,
He JIeKalUX B OJHOH IJIOCKOCTH

CkanspHoe mpou3BeIeHNE

Brrunciienue yria Mex 1y BEKTOpaMH B
MPOCTPAHCTBE

I'opoackoii moprain
JAUCTAaHIITMOHHOTI'O
oOyueHus
https://do2.rcokoit.ru

I'opoackoii moprain
AUCTAaHIITMOHHOTI'O
oOydeHus
https://do2.rcokoit.ru
I'opoackoii moprain
JUCTAHIIMOHHOTO

o0yJeHus
https://do2.rcokoit.ru




I'oponckoit nopran

. JTUCTAHIIHOHHOTO
88 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
00y4eHHUs
https://do2.rcokoit.ru
I'opoackoii moprain
. JTUCTAHIIMOHHOTO
89 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
oOyueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
. JTUCTAHIIMOHHOTO
90 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
oOyueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
. HCTAHIIHOHHOTO
91 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1 A 1
oOyueHus
https://do2.rcokoit.ru
I'opoackoii moprain
. HCTAHIIHOHHOTO
92 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1 A 1
oOyueHus
https://do2.rcokoit.ru
93 O060061IeHre U cucTeMaTU3alus 3HaHU! 1
94 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1
95 O060061IeHre U cucTeMaTU3alus 3HaHU! 1
96 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1
97 Hrorosast koHTpobHAs paboTa 1
98 HToroBasi KOHTpOJIbHASA paboTa 1
99 O0600111eHre U cUCcTeMaTU3alus 3HaHUN 1
100 O06o001IeHre U cCTeMaTU3alus 3HaHU! 1




101 Pezeps

102 Pesepr
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

ypaBHEHHE IJIOCKOCTH B OTPE3Kax

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne i/m Tema ypoka KonTpoabHbie
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
lNoponckoit mopran
1 [ToBTOpenue Temsl "KoopauHatel BeKTOpa 1 JTMCTAaHIIMOHHOTO
Ha MJIOCKOCTH U B MPOCTPAHCTBE" 00y4eHuUs
https://do2.rcokoit.ru
I'oponackoit mopran
2 [ToBTOopenue Tembl "CkanspHoe 1 JTUCTAaHIIMOHHOI'O
MIPOU3BE/ICHNE BEKTOPOB" oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
3 [ToBTrOpenue Temsl "Bprunciienue yria 1 JUCTAaHIMOHHOTO
MEXy BEKTOpaMH B IpOCTpaHCTBE" oOyueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1 JUCTAaHLIMOHHOTO
MPOXOAsIIEeH uepe3 18e TOUKu" oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
5 YpaBHEHHE ITIOCKOCTH, HOPMaJh, 1 JTUCTAaHIIMOHHOTO
ypaBHEHUE TIOCKOCTH B OTpe3Kax oOyueHus
https://do2.rcokoit.ru
6 YpaBHeHUE IOCKOCTH, HOpMaJlb, 1 I'opoackoit mopran

JTUCTAHIIMOHHOI'O




o0ydeHUs
https://do2.rcokoit.ru

I'opoackoii moprain

IJIOCKOCTH B KyOe

JUCTAHLIMOHHOTO
7 BexropHoe npousseeHue
o0yueHHs
https://do2.rcokoit.ru
IN'oponackoit mopran
8 JInneliHble HEPABEHCTBA, JINHEWUHOE JUCTAaHIIUOHHOT O
MPOrpaMMHUPOBAHKE o0y4eHus
https://do2.rcokoit.ru
IN'oponackoit mopran
9 JIuneliHble HEpAaBEHCTBA, JINHEUHOE JUCTaHIMOHHOTO
MPOrpaMMHUPOBAHKE o0y4eHus
https://do2.rcokoit.ru
I'opoackoii mopran
10 AHanuTHuyecknue METobl pacuéra yria JUCTAHIIMOHHOTO
MEXy NPSIMbIMH B MHOI'OTPaHHUKAX o0yueHus
https://do2.rcokoit.ru
I'opoackoit nopran
1 AHanuTHYeCKHe METO/IbI pacuéra yria JCTaHIIMOHHOTO
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX o0yueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
12 dopmysa pacCTOSHUS OT TOUKH J10 JUCTAHIIMOHHOTO
IJIOCKOCTH B KOOPAMHATaX o0yueHHs
https://do2.rcokoit.ru
13 HaxoxneHnne paccTostHUl OT TOUKHU J10 IN'oponackoit mopran

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

I'opoackoii moprain

14 Haxoxnenue paccTossHUM OT TOYKHU 10 JHACTAaHIIUOHHOTO
IJIOCKOCTH B MPAaBUJILHON TUPAMHUJIE o0yueHHs
https://do2.rcokoit.ru
IN'oponackoit mopran
15 KonTponbhas padota "Ananuruyeckas JUCTaHIMOHHOTO
reometpus" o0y4eHus
https://do2.rcokoit.ru
I'opoackoii nopran
16 CeueHuss MHOTOTPAHHUKOB: CTAH/IAPTHBIE JUCTAaHIIMOHHOTO
MHOTOTPaHHUKH 00yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
JUCTAHIIMOHHOTO
17 CeueHnst MHOTOTPaHHUKOB: METO/] CJIEZIOB
oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE
18 IJIOCKOCTH, TIEPECEUEHUS TIPAMBIX U AHCTAHIHORHOTO
. o0yueHHs
furocKoeten https://do2.rcokoit.ru
I'opoxckoii moprain
19 [TapannenbHble NpsIMbIE U MIJIOCKOCTH: JUCTAHIIMOHHOTO
napajieJIbHbIe CEUYEHUS o0yueHHs
https://do2.rcokoit.ru
20 [TapannensHbIE IPSMBIE U TNIOCKOCTH: IN'oponackoit mopran

pacy€r OTHOLIEHUI

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

[TapannenpHbIE MIPSMBIE U TNIOCKOCTH:

I'opoxnckoit nopran

JTUCTAHIIMOHHOTO
21 YIIIBI MEKAY CKPEIIMBAIOIIUMHUCS
0o0ydeHUs
PSMBIMH .
P https://do2.rcokoit.ru
[lepnieHAMKYIIIpHBIE TIPSIMBIE U I'opoxackoii mopran
29 IUTOCKOCTH: CTaHIApTHBIE Maphbl JMICTaHIITHOHHOTO
MEPIIEHANKYIISPHBIX TUIOCKOCTEH 1 o0yueHHs
IPSMBIX, CAMMETPHH MHOTOTPaHHUKOB https://do2.rcokoit.ru
I'opoxackoii mopran
[lepnieHAMKYIIIpHBIE TIPSIMBIE U
JTMCTaHIMOHHOTO
23 TJIOCKOCTH: TEOpPEMa O TPeX
o0y4eHus
MEePIIEeHIUKYIIIpax :
P yp https://do2.rcokoit.ru
I'opoackoii mopran
[lepnieHaAMKYISIpHBIE TIPSIMBIE U
JMCTAHIIMOHHOTO
24 TUTOCKOCTH: BBIYHCIICHUS JJTUH B
oOyueHus
MHOTOTpaHHHKaX -
p https://do2.rcokoit.ru
I'opoackoii mopran
IToBTOpEHUeE: MIIOIIa 1 MHOTOYTOJIbHUKOB,
. JMCTAHIIMOHHOTO
25 (bopMyIIbI IS III0IIAAeH, COOOpaskeHUs
s o0yueHHs
0J10 :
https://do2.rcokoit.ru
I'opoxackoit nopran
[ToBTOpEHUeE: MIIOIIA 1 MHOTOYTOJIbHUKOB,
. JUCTAHIIMOHHOTO
26 (bopMyIIbI TS III0IIAAeH, COOOpaskeHus
s o0yueHus
oJ10 .
https://do2.rcokoit.ru
[ToBTOpEHUE: TUIOIMAAN MHOTOYTOJIBHUKOB, .
. I'opoackoii mopran
27 (bopMyIIBI TS TII0IAACH, COOOpaskeHUs

noxodus

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

[Inomaay ceueHnii MHOTOrpaHHUKOB:

I'opoackoii moprain

_ JMCTAaHIIHOHHOTO
28 TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
acTu, COOOpaXKeHUs 000U 0byHeHuA
q , .
P https://do2.rcokoit.ru
. T'opoxckoit mopran
[Tnomanay cedeHuii MHOTOTPaHHUKOB:
_ JMICTaHIITHOHHOTO
29 TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
acTH, COOOpaXKeHUS OO0 0byueHHs
q , .
P https://do2.rcokoit.ru
IN'opoackoii nopran
Kontposnbnas padota "IloBropenue: pon P
JMCTAHIIHOHHOTO
30 MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB" 0byenms
p https://do2.rcokoit.ru
I'opoackoit nopran
31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO JTUCTAHIIMOHHOTO
napasuieNenuneaa o0yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
39 3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType JMCTAHIIMOHHOTO
Ky0a; O TPUCEKIIUU yTiIa oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
CrepeoMeTpHuyecKHe 3ajauu, CBI3aHHbIE C
) JMCTAHIIMOHHOTO
33 00BEMOM MPSIMOYTOJIBLHOTO
napajuieNienuneana 0byHeHHA
P https://do2.rcokoit.ru
[TpuknagHbIe 3a7a9M, CBSI3aHHBIC C .
, I'opoackoii mopran
34 BbIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO

mapajijiejacnuicaa

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

I'opoackoii moprain

N . JUCTAHLIMOHHOTO
35 O0BEM npsAMOi TPU3MBI
o0yueHHs
https://do2.rcokoit.ru
lNoponckoit mopran
36 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C JMCTaHIIMOHHOTO
BBIUUCIIEHIEM 00BEMOB TIPSIMOM TTPHU3MBI 00yueHus
https://do2.rcokoit.ru
IN'oponackoit mopran
37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C JTUCTAHIIMOHHOTO
00BEMOM MIPSIMOH PU3MBI oOyueHus
https://do2.rcokoit.ru
N I'opoackoii mopran
Beruuciienne 06EMOB Tell C TOMOIIBIO
) N JUCTAHIIMOHHOTO
38 ornpenenéHHoro uHrerpana. O0bEM
AKJIOHHOW MPU3MBI 0bysenns
H .
P https://do2.rcokoit.ru
N I'opoackoii mopran
Beruuciienne 06EMOB Tell C TOMOIIBIO
) . JUCTAHIIMOHHOTO
39 ornpenenéHHoro uHrerpana. O0bsEM
MU PAMHU/TBI 0bysenns
P https://do2.rcokoit.ru
I'opoxckoii moprain
40 dopmyna o6béMa nmupamuibl. OTHOIIEHUE JUCTAHIIMOHHOTO
00BEMOB MUPAMUJI C OOIINM YTIIOM oOyueHus
https://do2.rcokoit.ru
41 dopmyna 00bEMa mupamuabl. OTHOIICHHE I'opoackoit mopran

00BEMOB MUPAMHU/ ¢ OOIIUM YTIIOM

JUCTAaHIIMOHHOI'O




o0ydeHUs
https://do2.rcokoit.ru

I'opoackoii moprain

42 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C JUCTAHLIMOHHOTO
00BEMaMK HAKIIOHHOW TIPU3MBI oOyueHus
https://do2.rcokoit.ru
IN'oponackoit mopran
43 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C JUCTAHLIMOHHOTO
00BbEMaMU TUPAMHUIBI oOyueHus
https://do2.rcokoit.ru
[Tpuknanueie 3ana4yn no teme "OOBEMBI T'opozcoit mopra
44 Ten", CBI3aHHbIE C 00HEMOM HAKJIOHHOM AMCTARMORROTO
MIPU3MBI 0byHenis .
https://do2.rcokoit.ru
I'opoackoii mopran
45 [Tpuxnaansle 3agaun o Teme "OO0bEMBI JUCTAHIIMOHHOTO
Ten", CBA3aHHbIE C 00BEMOM MUPAMUJIBI o0yueHus
https://do2.rcokoit.ru
I'opoackoit nopran
46 [Tpumenenue o0bEMOB. Brruncienue JCTaHIIMOHHOTO
paccTosiHusA A0 IUIOCKOCTH o0yueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
47 Konrtponsnas padora "O0béM JUCTaHLIMOHHOTO
MHOTOIpaHHHKA" 00yueHus
https://do2.rcokoit.ru
Hunuaapuyeckas MOBEPXHOCTb, .
48 o0pa3yroIne UIHHIPHIECKON Topozcroit noprat

IMOBEPXHOCTH

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

I'opoackoii moprain

49 Humaap. [pssmoit KpyroBOM LUIAUHADP. JHACTAaHIIUOHHOTO
[Inouianp MoBEPXHOCTH HUIMHIPA o0yueHHs
https://do2.rcokoit.ru
IN'oponackoit mopran
50 Konunyeckas noBepxHOCTb, 00pa3yromiye JUCTAHLIMOHHOTO
KOHUYECKOW MmoBepxHocTH. KoHyc o0y4eHus
https://do2.rcokoit.ru
I'opoackoii nopran
51 CeueHue KOHYyca IIOCKOCTBIO, JUCTAaHIIMOHHOTO
MapaJuIeIbHOMN TUIOCKOCTH OCHOBAHUSA 00yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
59 YceuéHnblil konyc. M300paxeHne KOHyCOB JUCTAHIIMOHHOTO
U yCEYEHHBIX KOHYCOB o0yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
53 [Tnomanas 60KOBOI MOBEPXHOCTH U MOIHOM JUCTAHIIMOHHOTO
MTOBEPXHOCTU KOHYCa o0yueHHs
https://do2.rcokoit.ru
I'opoxckoii moprain
54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM JUCTAHIIMOHHOTO
MIOBEPXHOCTU KOHYCa o0yueHHs
https://do2.rcokoit.ru
CrepeomeTpHuueckue 3aauu Ha .
I'opoackoii mopran
55 JIOKA3aTeIIbCTBO M BEIYMCIICHHUE,

MMOCTPOEHUEM CEUEHUM LUJIMH/IPA, KOHYCa

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

CrepeomeTpuueckue 3aauu Ha

I'opoxnckoit nopran

JTUCTAHIIMOHHOTO
56 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE,
. 0o0ydeHUs
MOCTPOCHUEM CEUSHHH WINHAPA, KOHYCca .
p P 4 https://do2.rcokoit.ru
IN'oponackoit mopran
57 [TpuknaaHbie 3a7a9u, CBSI3aHHBIE C JMICTaHIITHOHHOTO
LUAJIUHAPOM oOyueHus
https://do2.rcokoit.ru
IN'oponackoit mopran
58 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C JTUCTAHIIMOHHOTO
LUAJIUHAPOM oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
MCTaHIMOHHOTO
59 Cdepa u map A B
oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
[Tepeceuenue cheps! u mapa c P P
JMCTAHIIMOHHOTO
60 iockocThio. Kacanue mapa u cepbl 5
o0yueHHs
IUIOCKOCTBIO. Bua u n3o0paxenue mapa .
p P https://do2.rcokoit.ru
I'opoxackoit nopran
[Tepeceuenue chepsl u mapa c P P
JUCTAHIIMOHHOTO
61 riockocThio. Kacanue mapa u cepbl 5
o0yueHus
IUIOCKOCTBIO. Bua u n3o0paxenue mapa .
A P P https://do2.rcokoit.ru
62 VYpasuenue cheprl. [Lnomans chepst u eé INopoackoit mopTan

qacTen

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

I'opoackoii moprain

JTUCTAaHLIMOHHOTO
63 Cummerpus chepsl u mapa
o0yueHHs
https://do2.rcokoit.ru
CrepeomeTpuueckue 3aauu Ha I'oponackoit mopran
64 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE, JTUCTAaHIIMOHHOTO
CBSI3aHHBIE CO CEPOH U mapom, o0y4eHus
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO https://do2.rcokoit.ru
CrepeomeTpuueckue 3aauu Ha I'oponackoit mopran
65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, JTUCTAHIIMOHHOTO
CBSI3aHHBIE CO CEPOH U mapom, o0y4eHus
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO https://do2.rcokoit.ru
I'opoackoit nopran
66 [IpuknagHelie 3a7a4n, CBSI3aHHbBIE CO JUCTaHIIMOHHOTO
cdepoit u mapom 0o0yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
67 BBIYMCIICHHS B OKPY>KHOCTH, CTAaHJAAPTHBIE AHCTAHIHORHOTO
s oOyueHus
HORO https://do2.rcokoit.ru
I'opoackoii mopran
68 Paznuynble KOMOMHALIMY TE BpallleHUs U JUCTAaHLIMOHHOTO
MHOT'OTPaHHUKOB o0yueHHs
https://do2.rcokoit.ru
69 3agaum o Teme "Tena 1 MOBEPXHOCTH IN'oponackoit mopran

BpauieHus"

JUCTAaHIIMOHHOI'O




o0yuyeHHs
https://do2.rcokoit.ru

I'opoackoii moprain

70 3amauu o Teme "Terna ¥ MOBEPXHOCTH JTUCTAaHLIMOHHOTO
BpaieHus" o0yueHHs
https://do2.rcokoit.ru
I'opoackoii nopran
71 KonTponbhast padora "Tena u JMCTaHIIMOHHOTO
MMOBEPXHOCTHU BpamieHus" 00y4eHuUs
https://do2.rcokoit.ru
IN'oponackoit mopran
79 O06bem mumuHapa. Teopema 00 00bEMeE JIUCTAHIIMOHHOT'O
MIPSAMOTO LUIMHAPA oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
73 Brruncnenne 00bEMOB TeN ¢ TOMOIIIBIO JUCTAaHIMOHHOTO
onpeaenéHHoro uurerpaita. O0bEM KoHyca oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
74 ITnomnanu 6OKOBOI U MOJTHON JTUCTAaHIIMOHHOTO
MMOBEPXHOCTU KOHYCa oOyueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
75 CrepeomeTpruecKkue 3aJauu, CBSI3aHHbIE C JUCTAaHLIMOHHOTO
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa oOyueHus
https://do2.rcokoit.ru
76 [Tpuknagueie 3agaun mo Teme "OOBEMBI 1 I'opoackoit mopran

JI0IA M TOBEpXHOCTEN Ten"

JUCTAaHIIMOHHOI'O




o0ydeHUs
https://do2.rcokoit.ru

OO0BEM 1Iapa U MAPOBOTr0 CEKTOPA.
Teopema 06 00béme trapa. [lnomans

I'opoackoii moprain

77 cdeprl. CTepeoMeTpuyecKe 3aauu, JTUCTAHIIMOHHOTO
CBSI3aHHBIE C BBIYHCICHUEM 00HbEMOB o0yueHwHs
11apa, IapoBoOro CerMeHTa M I1apoBOro https://do2.rcokoit.ru
CeKTopa
[Ipuknagueie 3agaun mo Teme "OO0bEMBI .
" . I'opoxackoii mopran
Ten", CBA3aHHBIE C 00BEMOM IIapa u
JTUCTAHIIMOHHOTO
78 iomaabio cepbl. COOTHOMICHUS MEXKTY 5
. " oOyueHus
IUIOLIAISIMU TTOBEPXHOCTEN U 00BEMaMHU h tty:' 1/do2.rcokoit.ru
MOA00OHBIX TEJ Ps: ' '
[TonoOHEbIE TENa B MPOCTPAHCTBE. .
. I'opoxckoii mopran
N3menenne 00bEMa npu Mog00HH.
JTUCTAHIIMOHHOTO
79 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C 5
n . oOyueHus
BBIUHCIICHHEM 00BEMOB Tell U IO .
N https://do2.rcokoit.ru
MOBEpXHOCTEH
I'opoackoii mopran
80 KonTponbnas padota "[1nomanu JUCTAHIIMOHHOTO
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten" oOyueHus
https://do2.rcokoit.ru
T"opozckoii mopTai
JIBvxeHust mpoctpancTBa. OTOOpakeHUS. P P
JIMCTAaHIIHOHHOTO
81 JIBu>xeHust v paBeHCTBO Guryp. O0miue
. . 00yueHus
CBOWMCTBA JIBMKCHUI .
https://do2.rcokoit.ru
Bupl nBukeHuil: napauiebHbIN IEPEHOC, .
IN'oponackoit mopran
82 LEHTpaIbHasi CHMMETpPHS, 3epKaIbHAs

CUMMETpHS, TOBOPOT BOKPYT MPSAMOii

JUCTAHIIMOHHOTO




o0yuyeHHs
https://do2.rcokoit.ru

I'opoackoii moprain

83 [IpeobpaszoBanus nogodus. [psamas u JUCTAHLIMOHHOTO
cdepa Diinepa oOyueHus
https://do2.rcokoit.ru
IN'oponackoit mopran
84 ['eomeTpuueckue 3a1a4uu Ha MPUMEHEHHE JTUCTAaHIIMOHHOTO
JIBIOKCHUS o0y4eHus
https://do2.rcokoit.ru
IN'oponackoit mopran
85 KontponbHas padota "BekTopsl B JMCTAHIMOHHOTO
npocrpaHcrae” oOyueHus
https://do2.rcokoit.ru
O6o6matomiee mopropenue 11 nonsaruii u Toposckoii mopran
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
. JUCTaHIIMOHHOTO
86 CUCTEMaTHU3al1s 3HAHUM:
"IlapanienbHOCTh NPSAMBIX U INIOCKOCTEN B 00yeHus .
| https://do2.rcokoit.ru
MPOCTPAHCTBE
Ob6o6maromiee noropenue 11 noHATUH U I'opoxckoii moprain
87 MeToA0B Kypca reomerpun 10—11 knaccos, JMCTAHIIMOHHOTO
cucTtemMaTusanus 3HaHuil: "BekTopsl B oOydeHus
npoctpaHcTae” https://do2.rcokoit.ru
Oo6o06maromiee nosropenue 11 noHATUH U I'opoackoii moprain
88 MeToA0B Kypca reomerpun 10—11 knaccos, JMCTAHIIMOHHOTO
cUCTeMaTHu3alus 3HaHuii: "BekTopsl B oOyueHus
npocrpaHcTse" https://do2.rcokoit.ru
89 Oo6o6maromee noropenue 11 noHsATU U I'opoackoit mopran

MeToJ10B Kypca reomerpun 10-11 knaccos,

JUCTAaHIIMOHHOI'O




cucreMaru3anys 3Hanuii: "O0bem
MHOTOIpaHHUKa"

o0yuyeHHs
https://do2.rcokoit.ru

Oo6o06maromee nosropenue 11 noHsATUH U

I'opoackoii moprain

90 MeToJ10B Kypca reomerpun 10-11 xnaccos, JUCTaHIOHHOTO
cucremMaruzanus 3HaHuit: "O0bem o0yueHHs
MHOTOTpaHHHUKa" https://do2.rcokoit.ru
O6o0maromee moBTopeHue 11 MOHITHI 1 I'opoackoit mopran

01 MeToJ10B Kypca reomerpun 10-11 knaccos, JMCTaHIIMOHHOTO
cucreMmarusauus 3HaHui: "Ilnomanu 00yueHus
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TE" https://do2.rcokoit.ru
O6o06maromee moBTopeHue 11 MOHITHI 1 IN'oponackoit mopran

92 MeToA0B Kypca reomerpun 10—11 knaccos, MUCTAHIIMOHHOTO
cucremarusauus 3HaHui: "Ilnomanu oOyueHus
MOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX Te" https://do2.rcokoit.ru

I'opoackoii mopran
93 HToroBasi KOHTpOJIbHASA paboTa AMCTAIHIORHOTO
oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
JMCTAHIIMOHHOTO
94 HToroBasi KOHTpOJIbHASA paboTa
o0yueHHs
https://do2.rcokoit.ru
I'opoxckoii moprain

95 [ToBTOpenue, 0000IIEHNE U JMCTAHIIMOHHOTO
cucTeMaTH3alus 3HaHUH o0yueHHs

https://do2.rcokoit.ru

9% HcTopus pa3BUTHS CTEPEOMETPUH KaK

HAayKU U €€ pojib B PA3BUTUH COBPEMEHHBIX




WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa n Hayasia Matemarndeckoro ananuza Y MK L. A. Anumos, FO. M. Komnsrun, M.

B. Txauépa u ap. 10-11 kmaccer
I'eomerpus YMK JI. C. Aranacsan, B. @. byry3os, C. b. Kagomuena 10-11 kiaccbl

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Anrebpa u Hayasia Matemarndeckoro ananuza YMK L. A. Anumos, FO. M. Komnsrun, M.

B. Txauépa u ap. 10-11 kmaccer
I'eomerpus YMK JI. C. Aranacsn, B. @. byry3zos, C. b. Kagomuena 10-11 kiaccbl

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK
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