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INOACHUTEJIBHAS 3AIINCKA

['eomerpust sBisieTCsl OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro O0OIIero
0o0pa3oBaHus, Tak Kak 00eCIIeUnBaeT BO3MOKHOCTb U3yUSHHsI JUCLIUIUIMH €CTECTBEHHO-HAYYHOU
HAIpPaBJIEHHOCTH U TPEAMETOB I'YMaHUTAapHOIro LUKJIA. [I0CKOIBKY JIOrMUecKOe MBILUICHUE,
dopmupyeMoe IpH M3y4eHHH OOYyYarOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeNIbCTBE TEOPEM M IOCTPOCHHMM LENOYKU JIOTMUECKUX YTBEP)KICHUH IpU pElIeHUU
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEPIaTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUH 3a/la4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Llenb ocBoeHMs mporpammbsl ydeOHoro Kypca «['eomerpusi» Ha yriayOnEHHOM ypOBHE —
pa3BUTHE WHIUBHIYaJIbHBIX CIIOCOOHOCTEH OOY4YalOLIMXCS MPU H3YYEHUU TE€OMETPHM, Kak
COCTaBIIAIONICH MpeaMeTHON obnactn «MartemaTuka M MHPOpPMATHKa» Yepe3 oOecreyeHHe
BO3MOXHOCTH NPUOOPETEHMs] M HUCIOJIb30BaHUS Oosiee NIyOOKHX T€OMETPUUYECKUX 3HAHUU U
NecTBUH, CeUU(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUISl YCHEIIHOTO NMpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTEMaTHKH.

[TpropuTeTHRIMU 3a7a4aMH Kypca r€OMETpUHU Ha YriIyOJIEHHOM ypOBHE, paCIIUPSIONIUMHU
U YCWJIMBAIOIIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCS:

pacilupeHHe NpPEJICTaBICHUS O TE€OMETpPUM KakK YacTU MHMPOBOM KyJIbTypbl U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopmMHupoBaHHE MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJESAX, TO3BOJIAIOIIMX ONMCHIBATH W U3ydyaTb pa3Hble SIBJICHUSA
OKpY’KaIOIIEer0 MHpa, 3HaHUE MOHATHHHOTO ammapaTa mo paszeny «CrepeoMeTpusi» ydeOHOro
Kypca reOMeTpuH;

(dbopmMHUpoBaHHE YMEHUS BIIaIeTh OCHOBHBIMH MOHATUSIMH O TIPOCTPAHCTBEHHBIX (QUTYpaX U
UX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (OpMyJT M YMEHHE HUX MPUMEHSTh, YMCHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI PEeLICHHS 3aa4;

(dopMHpOBaHHE YMEHHUS DPACIIO3HABAaTh Ha 4YEpTekaxX, MOJAENSAX U B PEAIbHOM MHUPE
MHOT'OT'PaHHMKH U TeJla BpallleHUsl, KOHCTPYUPOBAaTh FT€OMETPUUYECKHE MOJIEIIH;

¢dbopMupoBanue MMOHUMAaHHUS BO3MOXKHOCTH aKCHOMaTHYECKOT0 MIOCTPOCHUS
MaTeMaTHYeCKUX Teopuil, (GopMupoBaHHE MOHMMAHUS POJM AKCMOMATHKH IPH NPOBEICHUU
paccyXIeHH;

dbopMHpoBaHHE YMEHHUS BIAJEThb METOJAMH JI0Ka3aTeJIbCTB M aJITOPUTMOB pELICHMS,
YMEHHUSI MX TMPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKJIECHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 3aJady M 3aJad C [PAKTUYECKHUM COJep)KaHheM, (OpMHUpOBaHUE
NPEJCTaBICHUS O HEOOXOJUMOCTU JIOKA3aTeIbCTB IPU OOOCHOBAaHMM MaTEMaTHUYECKHX
YTBEP)KIACHUN U POJIM AKCMOMATHUKU B TIPOBEICHUH JI€TyKTHUBHBIX PACCYKIACHUH;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIJIEKTYyaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEN
0o0yyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHHH, KPUTUYHOCTU
MBIILUIEHUS], UHTEpEca K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHne (QYHKIMOHAIBHOM TPaMOTHOCTH, PpEJIEBAaHTHOM TI'EOMETpUHU: YMEHHUs
pacno3HaBaTh MPOSIBICHHUS TE€OMETPUUYECKHX MOHITHM, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HEHHBIX CUTYALUsIX U MPU U3YUYEHUH JAPYIHMX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEPHOCTEHM, MOJENMPOBAaHUS pEalbHbIX CHUTYyallUi, HCCIeA0BaHUS
MOCTPOCHHBIX MOJieNel, UHTepIpeTaluy NOTYYEHHBIX pe3yIbTaToB.

OCHOBHBIMU COJIepPIKATEITHHBIMU JIMHUSIMH yaeOHOTO Kypca «['eomerpusi» B 10—11 kmaccax
ABISOTCS: «IIpsiMble M TIIOCKOCTH B HPOCTPaHCTBE», «MHOrorpaHHUKN», «Tena BpalieHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

CoopmymupoBanHoe Bo ®I'OC COO tpebGoBaHHE «yMETh ONEPUPOBATH MOHITUIMUI,
PEJICeBAaHTHBIMU T€OMETPHH Ha yriyOonéHHoM ypoBHe oOyduenus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXKATelIbHbIM JIMHUSAM Y4yeOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKUX YMEHMH



pacmpeneisieTcss HE TOJBKO IO COJEP)KATEeIbHBIM JIMHUSAM, HO M IO TOAaM OOydYeHus.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ysibTaTaM OCBOCHUS
®DenepanbHOil paboyeil MporpaMmbl, pacupeeNEéHHBIM TI0 ToAaM 00y4eHUs, CTPYKTYpUPOBAHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIpocaM oOydaromuecs
oOpamaguch HEOJHOKPATHO. DTO IMO3BOJSET OPraHU30BaTh OBJAJEHHUE TI€OMETPUYECKHUMHU
MNOHATUSAMM W HABbIKAMHU IIOCJTEJ0BATENIbHO M TMOCTYNMATEIbHO, C COOJIOJICHHEM MpPHUHIIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYAaTh B OOIIYyI0 CHUCTEMY TI'€OMETPHUYECKUX
MpeJCTaBICHU 00y4arouXcs, paciupss U yriyonss e€, o0pa3ys MpouHble MHOXKECTBEHHbBIE
CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUU Ha YIiTyOJEHHOM ypOBHE MO3BOJISET:

co3nath ycIoBHS JUIs  audQepeHnHanui  oO0y4eHus, IMOCTPOSHUS WHIMBHYaJbHBIX
00pa3oBaTeNbHBIX  MPOTPAMM, obecrieunTh  yrayON€HHOE  W3y4YeHHE  TEOMETPHH
KaK cocTaBisioneii yueoHoro npeamera «MaremaTHkay;

MOJTOTOBUTH OOYYAIOUIMXCA K MPOJOJKEHHIO M3yYeHUs MaTeMaTHKH ¢ y4€TOM BbIOOpa
Oynymeit mpodeccuu, obecreunBasi IPEEMCTBEHHOCTh MEXKIY OOMIMM H TMPO¢eCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha uzyudenue yuebHOro kypca «l'eomerpus» Ha yriayOn€HHOM ypoBHe orBoautcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Henenio).



COJEP)KXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ IUI0CKOCTH B IIPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, TIIOCKOCTh, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOINECs, NapaJlJICIbHbIE U
CKpeluBaromuecs npsmele. [IpusHaku ckpemuBaromuxcs npsmsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEM B NMPOCTPAHCTBE: NapajuIeIbHBIE IMPSIMbIE B IIPOCTPAHCTBE, MApaAJUIEIBHOCTD TPEX
OpsSIMBIX, NApaUIEBHOCTh HpsIMOM M Iiockoctu. [lapamnenbHoe M LEHTpajIbHOE
IPOEKTUPOBaHUE, 300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauI€IbHOIO MPOEKTUPOBAHMSL.
N3obpakenue ¢puryp B napauieabHON NPOSKIMH. YTIIbI C COHANIPABICHHBIMH CTOPOHAMH, YTOJ
MEXIy IpPSIMBIMU B NpOCTpaHCTBE. llapamienpHOCTh MIOCKOCTEH: MapajlIeNIbHBIE TUIOCKOCTH,
CBOICTBA MapajliesIbHBIX TuIockocTei. [IpocTeiiiie nmpocTpanCTBEHHbBIE (UTYpBI HA MIIOCKOCTH:
TETpa’ap, NapajuIeIeIUIe, IOCTPOCHUE CCUCHUN.

[lepneHIUKYISIpHOCTh  HPSIMOW M IUIOCKOCTU:  NEPINEHIUKYJIAPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MpSAMBIE NapaUICIbHBIE M MEPHCHAUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPHCHAUKYJSIPHOCTA IPSIMOM M IUIOCKOCTH, TeopemMa O IMPSIMOM IEepHEeHIUKYISIPHOU
INIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKyisap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIIOCKOCTb.
[leprieHANKYASAPHOCTD MJIOCKOCTEN: NMPU3HAK MEPHEHIUKYIIPHOCTH ABYX IIocKkocTed. Teopema
0 TpEX MEPIECHIUKYIIAPaX.

VIiBl B IPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IJIOCKOCTBIO, ABYTPAHHBIN YIoOJI, JUHEHHBIN
yroJl JABYIPAaHHOrO yria. TpéxrpaHHblii M MHOrorpaHsbie yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yria. CBOHCTBa IJIOCKMX U JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHUHYCOB Y CUHYCOB JUUISl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHUKH

Buael MHOTOrpaHHUKOB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yromnbHas mpusMma,
npsiMasi 1 HaKJIOHHAsl MPHU3MBI, OOKOBas W IOJIHAS MOBEPXHOCTH Mpu3MbL. [lapamrenenumnesn,
NPSIMOYTOJIBHBIN Napajulelienune] U ero cBoicTBa. KpaTyalme IyTH Ha MOBEPXHOCTU
MHororpanHuka. Teopema Ditnepa. IlpoctpanctBennass teopema I[ludaropa. [Mupamupa: n-
yroJjibHasi NUpaMuIa, MpaBUIbHA U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
npaBWIbHOM mupaMubl. [IpaBuibHBIE MHOTOTPAaHHUKHU: IpaBWIbHAS MpU3Ma M IpaBUIIbHAs
nupamuia, MpaBUiIbHask TPEyrojbHas MUpaMUAa U NPaBUIbHBIN TeTpasap, KyO. IIpencraBnenue
0 MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3IP, TOAEKAIP U HKOCADIP.

Bbruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHanu, yrisl. [lnomans 60KOBOM
MIOBEPXHOCTH M IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHMUH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
IIPaBUIIBHOM MUPAMMJIBI, TEOPEMA O IUIOIIANA YCEUEHHOW MUPAMU/IBI.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM TIPABUIBHBIX MHOTOIPAaHHHUKOB.
CumMeTpusi B TNpPaBUIBHOM MHOTOTPAHHUKE: CUMMETpHUs Mapajuielenunena, CUMMETpuUs
IIPABWIBHBIX IIPU3M, CHMMETPHS NPABUIbHON TUPAMMIBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHs: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAMPABIICHHBIE W IPOTHBOIOJIOKHO HAIPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. JICHCTBUS C BEKTOpPAMHU: CJIOKEHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uucio. CBoicTBa cllokeHHs BeKTopoB. (CBolicTBa
YMHOKEHUSI BEKTOpa Ha uucio. [loHaTtne komiutanapHsle BeKTOphl. IIpu3Hak koMIuiaHapHOCTH



TpéXx BekTOopoB. [IpaBwiio napamenenunena. Teopema O paslIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsAMoyrosibHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMM BEKTOpa M KOOpPAMHATaMU TOYEK. YTOII
Mexy BekTopaMu. CKalsipHOE IIPOU3BEICHUE BEKTOPOB.

11 KUIACC

Tena ppamenust

[ToHATHsA: UMIAMHAPUYECKAass MOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpasyrIue MmoBepxHocTe. Tenma BpaleHus: HUIUHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxenue chepbl U IIOCKOCTH, KacaTelabHas IUIOCKOCTh K
chepe. M300paskeHne Ten BpalieHus Ha TiockocTr. Pa3BépTka munuHapa u konyca. CumMeTpust
cdepsl U mapa.

O0BEM. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuieNienunena u cienctBus u3 He€. OObEM MpsAMONM W HAKIOHHOW TPU3MBI, IMIIMHIPA,
nupaMuIbl U KoHyca. O6bEM 11apa U apoBOr0 CErMEHTa.

KomOuHammu Ten BpamieHuss U MHOTOTpaHHHWKOB. [Ipu3Ma, BhucaHHass B MHIUHJP,
omnucaHHas okousio InHApa. [lepeceuenue cdeprbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsbl mI10cKoCThI0. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO Cepsl, cephl, BHUCAHHON B
MHOTOIPAHHUK WJIU TEJIO BPAICHUS.

[Tnomans MOBEPXHOCTH IMIMHIpA, KOHYca, Iuomanb chepsl u eé vacreit. [logobue B
npoctpanctBe. OTHomieHne OOBEMOB, TIUIOMIAZEH TOBEPXHOCTEH MOJOOHBIX  (UTYD.
[IpeobpazoBanue momobus, romoTeTHs. PemieHue 3agady Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHM MHOTOIPAHHMKOB M TEJ BpALEHUs: CEUEHUs UUIUHApPA
(mapaniaenbHO W TMEPIECHIUKYJSIPHO OCH), CEYEHHUsI KOHyca (MapajuiejbHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpIINHY), CEUCHHs IIapa, METOJbI MOCTPOCHHUS CEYEHUI: METOJ CIEIOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MII0CKOCTH.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HaJl BEKTOpaMU. BEeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOEHHs. I[IpsmoyronpHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxxenue Bekropa no 0aszucy. KoopanHaTHO-BEKTOPHBIM METOJ IpU
pEILICHUU T€OMETPUUECKUX 3aay.

J/{BUKeHHUs B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OtoOpaxkeHus. JIBwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWXCHUH. Buabl NBM)KEHMI: NapajuIeIbHBIA IIEPEHOC, LEHTpaJbHAas CHUMMETPHSI,
3epKalibHasi CHMMETPHSI, TOBOPOT BOKpYT mpsmoii. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Diinepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIEIT'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaskaanckoe BOCIMTaHHeE:

c(hOpMHUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3MIMHU  OOydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHHUH, MNpOLEAYyp TIpa)kJIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaXKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K MPOILIOMY H
HACTOALLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, UCHOJBb30BAHUE ATUX JOCTH)KEHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEM  POCCHUHCKOrO  Hapoaa, C(HOpPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, STHUECKOr0 MOBEJCHMS, CBA3AHHOTO C IMPAKTHYECKUM ITPUMEHEHUEM
JOCTH>KCHUM HAyKu W JESTEIbHOCTbIO YU4EHOIO, OCO3HAHHWE JIMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOMYMUBOTO OyAYIIEro;

4) 3cTeTYECKOE BOCIIUTAHUE:

ACTETUYECKOE  OTHOIICHME K  MHUpPY, BKJIIOUYas  JICTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, pELICHUH, pacCyX AeHUW, BOCIPUUMYHBOCTH K
MaTEeMaTUYECKUM aclieKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(hOpMHPOBAHHOCTh YMCHHSI IPUMEHSATh MAaTEeMAaTUICCKUE 3HAHUS B HHTEPECAX 3JI0POBOTO
u 0Oe3omacHOro obOpasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA U OT/ABIXA, PETyJsipHas (pu3nudeckasi akTHBHOCTB),
buznyecKoe COBEPILICHCTBOBAHHUE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIHHOCTHIO;

6) TpynoBoe BocnuTaHHE:

TOTOBHOCTh K TPY/AY, OCO3HAHUE LIEHHOCTU TPYIOJIO0Us, HHTEpEC K pa3luyHbIM chepam
po(heCcCHOHATLHOM JCSITCILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ MPWIOKCHHUSIMH, YMCHHE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiell mpodeccun u pealn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1ad MaTEeMaTUYeCKON HAIPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOW KYyJIbTYphl, IOHUMAHUC BIHMSHHUS COIUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
MIO0ATLHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHCHTAWs Ha  NPUMCHCHHC
MaTeMaTHYECKUX 3HAHUU ISl pelIeHUs 3a1ad B 00JacTH OKpY’KaloIlel cpenbl, TIaHuPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOKHBIX TOCIEJCTBUMN ISl OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHPOBAHHOCTh ~MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPaKTHKH, MOHHMMaHWE MATeMaTUYECKOW HAyKH Kak chepsl
YEeJIOBEUECKOW JIESITEIIbHOCTH, ATANOB €€ Pa3BUTH U 3HAYUMOCTHU JISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE S3BIKOM MAaTEeMaTUKU U MAaTEMaTUUYECKON KyJIbTYypOH Kak CpeACTBOM MO3HAHUS MUDA,



TOTOBHOCTH OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUAYAIBHO U
B IpymIie.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBbie Jiornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE IMPU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXKIy TOHATUSAMHU, (OPMYIHUPOBATH  OMPEICIICHUS TOHSTHI,
YCTaHABIIMBATh CYIIECTBEHHBIM TNpHU3HAK KiIacCU(UKALUM, OCHOBaHUSA Il 0000IIeHus u
CpaBHEHHUS, KPUTEPUHU TTPOBOJMMOI0 aHAJIU3A;

BOCIPUHUMATh, (POPMYIUPOBAaTH M MPEOOPa3OBHIBATh CYXACHUSA: YTBEPAUTENbHbIE U
OTpUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEUMs B (haKTax,
JMaHHBIX, HAOMIOACHUSIX W  YTBEPXKICHUSX, TMpeIyiaraTh KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;

JleJaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUeHU N, YMO3AKITIOUCHUI IO aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO J10KAa3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUHU (MpsSMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIUIO, MPUBOAUTH NPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATh CMoco0 pemeHus ydeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOoNee TMOAXOMAIUN C YY4ETOM CaMOCTOSITENIBHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBareabckue AeicTBUS:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIICOBATEILCKUI HHCTPYMEHT MO3HAHUS, (OPMYITHPOBATH
BOMPOCH], (UKCHUpYIOIIHE MPOTUBOpEUYne, MNpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
dbopMHUpOBaTH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOAUTH CaMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHHSA, IMPOLECCa, BBISIBICHHIO
3aBUCHUMOCTEH MEXy 00bEeKTaMHU, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOATEIEHO (POPMYJIMPOBATH 00OOIIEHNUS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS], UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHNIT;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLIECCA, a TAK)KE BBIABUTATH MPEANOIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH NeUIMTHI HH(GOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMPOC U IS
pelleHus 3a1a4H;

BHIOMpATh HMHPOPMAIMIO W3 HCTOYHUKOB  PA3IUYHBIX THUIIOB, AaHAJIMU3UPOBATH,
CHUCTEeMAaTH3UpPOBaTh W HMHTEPHPETUPOBATH HMHQPOPMAIMIO pa3IMYHbIX BHAOB #  GopM
IpEJICTaBICHMUS;

CTPYKTypupOoBaTh  WH(pOpMalMIO, TMpeACTaBiIsATh €€ B  pa3auuHbIX  (opmax,
WUTIOCTPUPOBATH IpapuuecKH;

OIICHMBATh HAAEKHOCTh HMHQPOPMAIIMM MO  CAMOCTOSITENHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHHKaTHBHBIE YHUBepCaJIbHbIE Y4eOHbIE 1eliCTBUSA



Oo0wmenue:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBHU C YCJOBUSMHU W IIEITSIMH
O6H_I€HI/ISI, SICHO, TOYHO, I'PAMOTHO BBIPAKATHh CBOKO TOYKY 3pCHUA B YCTHBIX W NMHUCBbMCHHBIX
TEKCTaX, JaBaTh TNOSCHEHHWS IO XOAy pEIIeHHs 3a7add, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3yabrar;

B X0j€ OOCYXJCHHS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
pemaeMOI‘/'I 3aa4u, BBICKA3bIBATb HWACHU, HALICJICHHBIC HaA IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJICHUSI C CYKICHUSMHU JPYTUX YYaCTHUKOB JMAiora, OOHapyXHBaTh Pa3Indve W CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe HOpMyIIUPOBATH PA3HOTIACHS, CBOM BO3PAKECHUS;

NPEJCTaBIATh PE3yJIbTAaThl PEUICHUS 3a7aud, DKCIEPUMEHTa, WCCICIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh ¢opMmar BBICTYIUICHHS C Y4YETOM 3ajad  Ipe3eHTaluu U
0COOCHHOCTEH ayTUTOPHH.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranu3amnus:

COCTaBJIATH IUIAH, AJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIIOCOO peIIeHUs C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH U KOPPEKTHPOBATH
BapUaHTHI pPEICHUH ¢ yu€TOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIETh HAaBbIKAMM MTO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAeMbIX JACHCTBUI
U MBICIUTENIBHBIX IIPOLIECCOB, HX pE3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIiECcca U pe3yJIbTaTa pEIICHNs MaTEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPM DPEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBHI B JACATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa L€ U YCIOBUAM, OOBACHATh IPUUUHBI JOCTHKECHUS
WIA HEJOCTIKCHHS pe3yJbTaTOB JEATENIbHOCTH, HAaXOIUTh OMIMOKY, [aBaTh OIECHKY
npruoOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MOHUMAaTh U UCIOJb30BaTh NMPEUMYILECTBA KOMAHIHOW M MHIUBUAYaTbHOU paboTHI MpH
pemieHnH y4deOHBIX 3a7ady, NPUHUMATh I€JIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHON paloThl, pacmpenessaTh BHIbI paboT, IOroBapuBaThcs, 00CYKIAaTh
MIPOILIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX Gopmax paboThl (0O0CY>KIAeHHs, OOMEH MHEHUH, «MO3TOBBIC
LITYPMbD» U HHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4IEHAaMH KOMAaH/bl, OLICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0yyaromuiicss HAyYNUTCS:
CBOOOJTHO OIEPUPOBAaTh OCHOBHBIMU MOHSTHUSMHU CTEPEOMETPHM TIPU PEIICHUH 33734 U
IMMPOBCACHNHN MAaTEMATUUICCKUX paCC}’)KZIGHI/If/'I;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH U CIICICTBUS M3 HUX MPH PEIICHUH T€OMETPHUCCKUX 3a]1ad;
KJ'IaCCI/I(i)I/IHI/IpOBaTB B3aMMHOC PAacCIIOJIOKCHUC TMPIAMbBIX B HOPOCTPAaHCTBC, IUIOCKOCTE B
NPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;
CB06OI[HO ONCpHUPOBATH IMOHATHUAMU, CBA3AHHBIMU C YIJIaMHU B IMIPOCTPAHCTBC: MCKIAY NIPAMBIMU B
MPOCTPAHCTBE, MEX/TY MPSMOH U IIOCKOCTHIO;



CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO  pacmo3HaBaTh OCHOBHBIE BHABI ~ MHOTOTPAaHHMKOB  (IpU3Ma, TNHPaMUja,
pSMOYTOJIBHBIN Mapaienenunen, kyo);

KJIacCH(HUIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JUIs KITacCH (UKL,

CBOOOJTHO OTIEPHPOBATH MOHATHIMMU, CBSI3aHHBIMHU C CEUEHHUEM MHOTOIPAHHHKOB IIOCKOCTHIO;
BBINIOJHATh TIapajuIeNIbHOE, ILEHTPaJbHOE W OPTOTOHAIBHOE NPOEKTUpOBaHME (UTYp Ha
IUIOCKOCTB, BBITIOIHATH N300pakeHHst (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYECHHUS] MHOTOTPAaHHUKOB PA3IMYHBIMA METOJAMHU, BBIOJIHATH (BBIHOCHBIC) TNIOCKHUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIAT TUIOMIAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MUpaMH[a), TEOMETPHYECKHX
TEJI C MPUMEHEHUEM (popmyir;

CBOOOZHO ONEpHUPOBaTh MOHATHUAMH: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh M IIJIOCKOCTb
CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI,

CBOOOZHO ONEPUPOBATh MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHAaTaM B
IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS Ha/l BEKTOPaMH;

pemaTh 3aJa4d  Ha  JIOKA3aTEJIbCTBO MATEeMAaTHYECKUX OTHOIICEHUH M HaxOXJEHHUEe
TeOMETPUYECKUX BEJINYNH, TPUMEHSSI N3BECTHBIE METO/IBI IIPU PEIICHHH MaTeMaTHIeCKUX 3a71a4
MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS CIIO’KHOCTH;

HNPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI
IPY PELICHUU CTEPEOMETPHUCCKUX 3a/1ay;

U3BJIEKaTh, MPEOOPA30BBIBATh W HMHTEPHPETHPOBATh HHPOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMCEHATH IIOJYYCHHBbIC 3HAHUS Ha TPAKTUKE: CPABHMBATh W AHAIM3UPOBATH peEasbHbBIC
CUTyalluM, TPUMEHATh HM3Y4YCHHbIC MOHATHS B MpOIecCe MOMCKA PEIICHHs MaTeMaTH4eCKU
chOpMyYIHPOBAHHONW TPOOIEMBI, MOJCIUPOBATh pPEATbHBIE CHUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIC MOJEIH C HCIIOJIb30BAaHHEM TI'€OMETPUYECKUX MOHSATHH M TEOpeM,
ammapara anreOpsl, perars NPaKTHIeCKHUE 3aa9H, CBI3aHHbBIE C HAXOXKJICHUEM Te€OMETPHUYECKUX
BEJINYNH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPHHM KaK COCTAaBHOW 4YacTH
(dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kaacca o0ydaromuiicss HAyUYNUTCS:
CBOOOJTHO ONEpUPOBATh MMOHATUSAMH, CBS3aHHBIMM C IWIMHAPUYECKOM, KOHMYECKOW H
chepryeckoi TOBEPXHOCTAMHU, OOBICHITH CIOCOOBI MOTYUYCHNUS;
ONEepUPOBATH MOHATHUAMHM, CBS3aHHBIMU C TeJlaMH BpAIIECHUS: LMINHAPOM, KOHYCOM, cepoil u
IapoM;
pacrmo3HaBaTh Tela BpamleHus (IUIMHApP, KOHYC, cdepa M Imap) U OOBSICHITH CIOCOOBI
MIOJTYYCHHUS TeJl BPAILICHUS;
KJaccu(UIMPOBATh B3aUMHOE PACIIONIOXKEHHUE CHEPhI U TIIOCKOCTH;
BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEN BpalleHHs, OOBEMBI M IUTOIIAAN
MIOBEPXHOCTEH MHOTOI'PDAaHHMKOB M TeNl BpallleHUs, T'€OMETPUUYECKUX Tel C MPUMEHEHHEM
dopmyu;
CBOOOJTHO ONEpUPOBaTh MOHATHAMM, CBS3aHHBIMM C KOMOMHAIMAMHU TeJl BpalIeHUs U
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BITMCAHHBIA B C(epy M ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BpallleHHS;
BBIYUCIISATH COOTHOIICHHUS MEXTy TUIOIIASIMH MTOBEPXHOCTEH 1 00BbEMaMU IOJJOOHBIX TEIT;
n300pakaTh HM3yyaemble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXXU M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;



U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpPa30BBIBATH HH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeJCTaBlIeHHYIO Ha YepTexkaxX U PUCYHKaX;

CBOOOIHO OTIEPUPOBATH TIOHATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;

pemath reoMEeTpUYEcKHe 3aJayd Ha BBIUMCICHHE YIJIOB MEXIY MNPSAMBIMU U IUIOCKOCTSIMH,
BBIYUCIICHUC paCCTOHHI/II\/'I OT TOYKH [0 IINIOCKOCTH, B INCJIOM, HAa NPHUMCHCHUC BCKTOPHO-
KOOPAMHATHOTO METO/Ia NP PEUICHHH;

CBOGOIIHO OIICpHUPOBATHL TIOHATHUAMHU, CBA3AHHBIMU C [ABWXKCHUCM B IPOCTPAHCTBC, 3HATH
CBOMCTBA JIBIKCHHIA,

BBITIOJIHATH I/I306pa)K€HI/ISI MHOT'OTPaHHUKOB W TCJI BpallCHUA HOpU HapaJlICIBHOM ICPCHOCCE,
LHEHTPAJIbBHOM CHUMMETPUH, 3€PKaTbHOW CHUMMETPUH, TMPU TOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus OO0,

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB M TeJl BpAIllEHUS: CEUEHUs LUIuHApa (MapajjiesibHO U
NEPIEHIUKYIJISIPHO OCH), CEUEHHUsl KOHyca (Mapajljie/IbHbIE OCHOBAHWIO U NPOXOSIINE 4Yepe3
BEPIIIMHY ), CEUCHUS I1apa;

HUCIIOJIB30BaTh METOAbI MIOCTPOCHUA CCUCHUM: METO/ CJIICOOB, METOJ BHYTPCHHCTO
MIPOEKTUPOBAHUS, METO]I TIEPEHOCA CEKYIIEH MI0CKOCTH;

JAO0Ka3bIBATh I'COMCTPUYICCKUC YTBCPIKACHUSA,

OPUMEHATh  reoMeTpuueckue  (akThl A pelIeHUs]  CTePEeOMETPHYECKHX  3ajad,
npeamnojgararomux HCCKOJIbKO MIaroB pClICHud, CCJIN YCJIOBUS MMPUMCHCHUSA 3aJaHbl B SIBHOU U
HessBHOU (popme;

peuaTtb 3aga4yu Ha JA0Ka3aTCiIbCTBO MaTEMaTHYCCKUX OTHOILICHUN n HaXO0XKJICHHUEC
FeOMETPUUECKUX BEJIUYUH;

HNPUMEHATH IPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUN
CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHSATh TMOJTY4YCHHbIE 3HAHHWA HA TMPAKTUKE: CPaBHHUBATh, AHAIU3UPOBATh M OLIEHWBATH
PCAJIBHBIC CUTYyallul, NPUMCHATD U3YYCHHBLIC ITOHATUA, TCOPECMBI, CBOICTBa B nmponecce nmoucka
pelieHrs: MaTeMaTH4eCcKu cPOpMYyTUPOBAHHOM MPOOIEMBbI, MOJICTHPOBATh peajabHbIe CUTYallUU
Ha A3BIKEC TCOMCTpPHUH, UCCICAOBATL IMOCTPOCHHBLIC MOJCIN C UCIOJb30BAHUEM I'COMCTPUUCCKHUX
MOHATUM M TeopeM, ammapara anreOpbl, pemaTh MpPaKTHYEeCKHe 3aJaud, CBA3aHHBIE C
HaXOKXACHUECM I'COMCTPHUICCKUX BEJINYHH,

UMETh TMpeAcTaBlIeHUs 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTAaBHOM dYacTu
(dyHI1aMeHTa pa3BUTHSI TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pasjaeioB M TeM K 0 (uudposrie)
n/n NPOrpamMMmblI Bcero OHT%OM’HI’Ie paRTﬁnqecm{e o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuo 11 1 Bubmaorexa IIOK
) B3anMHOE pacnosioxkeHUe NpsIMbIX B 6 bubnmnorexka [JOK
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U IUNIOCKOCTEN B 14 1 bu6muoreka [IOK
MIPOCTPAHCTBE
4 [TepnieHAMKYISAPHOCTD NMPAMBIX U 19 1 bubnmoreka [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIIBl ¥ pacCTOSHUSA 20 1 bubnmotexa LIOK
6 MHororpaHHuku 24 1 Bubmaorexa IIOK
7 BekTopsl B IpOCTpaHCTBE 5 1 bubnnorexa LIOK
3 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 3 Bbubnuoreka [JOK

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



Ne i/

7.

HanmeHoBaHMe pa3/ieioB U TeM
MporpamMMsl

AHanmMTUYeCKasi TeOMETPHSL.

[ToBTOpenue, 0600IICHNE U
CHUCTEMAaTH3alMs 3HaHUH.

OO0BEMBI MHOTOTPaHHUKOB.

Tena Bpaienus

[Tnomaaym moBEpXHOCTH U OOBEMBI
KPYTJIbIX TEJI.

JBrokeHus.

[ToBTOpenue, 0600IICHNE U
cCUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

11 KIIACC

Bcero

17

13

29

15

13

102

KoaunuyecTBO 4acoB

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHBIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK

bu6mmorexa [IOK

Bbubnuoreka [JOK
bu6mmorexa [IOK

bu6mmoreka [IOK

Bbu6nuoreka [JOK

bu6mmoreka [IOK



n/n

ITOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Tema ypoka

OcHOBHbIE IOHATHUS U aKCUOMBI CTepeoMeTpuu. Touka,
npsiMasi, IJI0CKOCTb, IpocTpaHcTBo. [lepecekaromumecs
npsMasi ¥ MI0CKOCTh, IEPECEKAIOIUECS ITIOCKOCTH,
noaymnpoctpaicTBo OCHOBHBIE MPpaBuUIia H300paXKeHUs
¢uryp B crepeomerpun. [Tonsitue 00 akcuomMmaTHUECKOM
HOCTPOCHUU CTEPEOMETPUH

OCHOBHBIE TOHATHS M1 aKCUOMBI CTEpeoMeTpuu. Touka,
npsimasi, II0CKOCTb, MPOCTpaHcTBo. [lepecekaroniuecs
npsiMasi ¥ MI0CKOCTh, MEPECEKAOIIUECs TNIOCKOCTH,
noxymnpocTpancTBO OCHOBHBIC MTPABHIIA U300pAKCHHUS
¢buryp B crepeomeTpun. [ToHsTHE 06 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUU

CrnencTBus U3 aKCUOM CTEPEOMETPUHU.

CrnencTBus U3 akCUOM CTEPEOMETPUHU.

CrnencTBust U3 aKCHOM CTEPEOMETPHH.
[TpoctpancTBeHHble purypsl. HauanbHeie
IpeJICTaBICHNs] O MHOTOIpaHHUKaxX. M300paxenue
MPOCTEHIINUX MPOCTPAHCTBEHHBIX PUTYD
[TpoctpancTBeHHble purypsl. HauanbHeie
MPEJICTaBICHHUS O MHOTOTpaHHUKaX. M300paxkenue
MPOCTEHUIIINX MPOCTPAaHCTBEHHBIX Puryp. CeueHue

MHOFOI‘paHHI/IKa IIJIOCKOCTBIO. MCTOI[BI HOCTpOGHI/IH
CEUEHUI.

[IpoctpancTBennsie purypsl. Hauanbpabie
MpeaACTaBJICHHUA O MHOTOI'paAHHHKAX. Ceuenue

Bcero

KoanuecTBo 4acoB

KounTtpoJsb-
HbIe
padoThI

HpaxkTu-
yecKkmne
padoTbI

DJIEeKTPOHHBIE
undposbie
o0pa3oBaTe/ibHbIE
pecypchbl

bu6mmoreka [IOK

bu6mmorekxa [IOK

Bbu6nuoreka [JOK
Bbubnuoreka [JOK
bubmuoreka [JOK
bubmuorexa [JOK
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17.

18.

MHOTOTPaHHUKA MIOCKOCThI0. MEeTOAbl MOCTPOEHHUS
CEYECHUHN.

[TpoctpancTBeHHble purypsl. HauansHeie
HpeI[CTaBJ'IeHI/IH [0) MHOFOFpaHHI/IKaX. CGLIGHI/IG
MHOT'OIPaHHHKA MJIOCKOCTBI0. MeTo1bl TOCTPOEHUS
CCUCHHI.

[IpocTpancTBennsie ¢purypsl. HauanbHble
IIPEJICTaBICHNs O MHOrOorpaHHukax. CeueHue
MHOT'OI'PAHHMKA IIJIOCKOCTBI0. MEeTOIbI TOCTPOEHUS
CEYCHUN.

KonTtponbhas padota nmo Teme: "BBenenue B
cTepeoMeTpuio".

B3aumHoe pacrionoxeHue npsMbIX B IPOCTPAHCTBE:
IIEPECEKAIOIINECS, NTAPAIIIEIBHBIE U CKPEILMBAIOIINECS
npsimbie. [IpU3HaKU CKPEIMBAIOIINXCS MTPSMBIX.

B3anMHOE pacnoyioxKeHUe IPSIMBIX B IIPOCTPAHCTBE:
NEPECEKAIOIINECS, TApaJUICIIbHBIE U CKPELIUBAOILHECS
npsimble. [IpU3Haky CKpeIMBArOIIMXCS IPSAMBIX.

Bzaumuoe PacCIoJIOKCHHUE NIPSAMBIX B IIPOCTPAHCTBE!
MEPCCCKAIOMMECH, MAPAIIICIbHBIC U CKPCIIMBAIOIITHNECCA
MIpAMBIC. HpI/I3HaKI/I CKPCHIMBAOIHUXCA IIPSAMBIX.

Bzaumuoe PacCIoOJIOKCHHUE NIPSAMBIX B IIPOCTPAHCTBE!
MEPCCCKAIOMMECH, MApPaIIICIbHBIC U CKPCIIMBAIOIIHNECCA
IIpAMBIC. HpI/I3HaKI/I CKPCHIMBAOIHUXCA IIPAMBIX.

B3aumHoe pacmnonoxeHue nNpsSmMbIX B IPOCTPAHCTBE:
NIepEeCEeKaIOIINECs, MapauIeIbHbBIC U CKPEIIHBAIOIIUECS
npsiMble. [Ipu3HaKky CKpenUBaIOINXCS MPSIMBIX.
B3aumHoe pacnonoxeHue npsiMbIX B MPOCTPAHCTBE:
NepeceKarouecs, apauieIbHbIe U CKPEIUBAIOIUECS
npsimble. [Ipu3Haky CKpenuBaoIXcs MPSIMBbIX.

[TapannenpbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE:

IapaJuleIbHBIE NPSMbIE B IPOCTPAHCTBE,
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23.

24.

25.

26.

27.

28.

napajuIeNbHOCTh TPEX MPAMBIX, TAPAJUIETBHOCTD MPSIMON
Y TUIOCKOCTH.

HapaJ'IJ'ICJ'ILHOCTB MPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBC:

napajuleNbHbIE MPsIMbIE B IPOCTPAHCTBE,
NapaJuIeIbHOCTD TPEX MPAMBIX, NApPAJUIEIBHOCTD IPSIMOU
U IJIOCKOCTH.

[TapamienbHOCTE NPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE:

napajuieJbHble MPSMbIE B IPOCTPAHCTBE,
MapajIeIbHOCTh TPEX MPSAMBIX, NAaPALICIBbHOCTh MPSIMOM
Y TUIOCKOCTH.

[TapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE:

napajuleJbHbIE MIPSIMbIE B IPOCTPAHCTBE,
NapaJuIEIbHOCTh TPEX MPSIMBIX, TAPALIEIBHOCTD MPAMON
Y TUIOCKOCTH.

[TapamienbHOCT IPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE:

IapaJuleJIbHBIC MIPSIMBIE B IPOCTPAHCTBE,
NapajuIeIbHOCTD TPEX MPAMBIX, NAPAJUIEIBHOCTD MIPSIMON
Y TUIOCKOCTH.

[TapanneabHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE:

napajulesIbHbIE MIPSIMbIE B IPOCTPAHCTBE,
NapaJuIEIbHOCTh TPEX MPSIMBIX, TAPALIEIBHOCTD MPIMON
Y TUIOCKOCTH.

[TapannenbHOCTh MIIOCKOCTEN: MapaiebHbIe
IJIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX MIJIOCKOCTEM.
[TapamienbHOCTB INIOCKOCTEN: MapajulesIbHbIE
MJIOCKOCTH, CBOMCTBA MapaJIeIbHBIX MIJIOCKOCTEH.
[TapanienbHOCTh MIIOCKOCTEN: MapaieIbHbIe
IIJIOCKOCTH, CBOMCTBA MAPAJUICIBbHBIX IIJIOCKOCTEM.
[TapamienbHOCTD IVIOCKOCTEN: MapajuIe/IbHbIE
MJIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX MJIOCKOCTEH.

[TapannenbHOCTh MITOCKOCTEH: apasuieibHbIe
IJIOCKOCTH, CBOMCTBA MApAJUIECIBbHBIX MIJIOCKOCTEM.
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30.
31.

32.

33.

34.

35.

36.

37.

[IpeoOpazoBanne Guryp B mpoctpancTse. [lapannensHoe
U LEHTpaJIbHOE MpoeKTUpoBaHue. OCHOBHBIE CBOMCTBA
napajuieIbHOTO IPOSKTHPOBAHUSI.

N300pakeHne miocKux U NpOCTPaHCTBEHHBIX QUTYD.

KonTpomnbHas padora no teme: "[lapaiiineibHOCT B
npocTpaHcTBe".

VYron Mexay NpsSMbIMU B IPOCTPAHCTBE. YTIIBI €
COHAIPaBJIEHHBIMU CTOPOHAMU

[IeprieHAUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH:
NEPIECHIUKYJIAPHBIC IPSIMBIE B IPOCTPAHCTBE, IPSAMBIE
[apaJuleIbHbIEC U NIEPIIEHIUKYIISIPHBIE K INIOCKOCTH,
IIPU3HAK NEPIEHIUKYJIIPHOCTU NPSIMOH U IIOCKOCTH,
TeopeMa O IMPSIMOM NEPIEHIUKYJIIPHON IUNIOCKOCTH.
CuMmmMeTpus B TPOCTPAHCTBE.

[leprieHAMKYASAPHOCTD NMPAMOU U TIOCKOCTH:
NepHeHANKYIISIPHBIE TIPSIMbIE B IPOCTPAHCTBE, MIPSIMbIE
napajulieNibHble U IePIIeHIUKYIISIPHBIE K IIJIOCKOCTH,
MPU3HAK NEPICHIUKYIIPHOCTH IPSIMOM U MJIOCKOCTH,
TeopeMa O MPSAMON NePHEHAUKYIIPHON MITOCKOCTH.
CumMMeTpHs B IPOCTPAHCTBE.

[lepnieHANKYIAPHOCTH MPSIMOM U MIIOCKOCTH:
NEPIEHIUKYIISPHBIE MIPsIMbIE B TPOCTPAHCTBE, PSIMbIE
napaJiesibHble U MepIeHANKYIISIPHbIE K TNIOCKOCTH,
IpU3HAK NEPIIEHIUKYIIPHOCTU IPSIMOHN U IIIOCKOCTH,
TeopeMa o MPSIMOI MepHeHANKYISIPHON TIOCKOCTH.
CumMMeTpHs B IPOCTPAHCTBE.

[IeprieHAMKYIAPHOCTH NPAMOU U IIJIOCKOCTH:
NEepPHEHANKYISIPHBIE TPSIMbIE B IPOCTPAHCTBE, IPSIMBbIE
NapaJuIeIbHbIE U NIEPIIEHAUKYJIISIPHBIE K IUNIOCKOCTH,
MPU3HAK NEPIEHIUKYIIPHOCTH IPSIMON U MJIOCKOCTH,
TEOpEMA O MPSAMON NEPHEHAUKYIIAPHON INTIOCKOCTH.
CuMMeTpHs B IPOCTPAHCTBE.

[leprieHANKYASAPHOCTD MPAMOUN U TIOCKOCTH:
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39.
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44,

NEPIECHIUKYJIAPHBIC IPSIMBIE B IPOCTPAHCTBE, IPAMbIE
napajulesIbHbIE U NEPIIEHINKYJIIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYIIPHOCTU IPSIMOH U INIOCKOCTH,
TeopeMa O IMPSIMOH MEPIECHIUKYJIIPHON TUIOCKOCTH.
CuMmMeTpus B IPOCTPAHCTBE.

[IeprieHAUKYIAPHOCTH NPAMOU U IIJIOCKOCTH:
NEepPHEHANKYISIPHBIE TPSIMbIE B IPOCTPAHCTBE, IPSIMBbIE
NapaJuIeIbHbIE U NIEPIIEHAUKYJIISIPHBIE K IUNIOCKOCTH,
MPU3HAK NEPIEHIUKYIIPHOCTH IPSIMON U MJIOCKOCTH,
TEOpEMA O MPSAMON NEPHEHAUKYIIAPHON INTIOCKOCTH.
CuMMeTpHs B IPOCTPAHCTBE.

OproroHanbHoe npoektupoBanue. Ilepnenukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUe OT NPSMOMN 0 MIIOCKOCTH, IPOEKIHs (PUTYpbI
Ha IJIOCKOCTb.

OproronanbHOe npoekTupoBanue. Ilepnenaukysp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKH [0 IJIOCKOCTH,
paccTostHue OT MPSAMOM J0 TIIOCKOCTH, IPOEKIHs (PUrypbl
Ha TUIOCKOCTb.

OpTroroHaibHOE TPOEKTUpPOBaHUE. [leprieHauKyIsp U
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH,
paccTosiHUE OT MPSIMOM A0 TVIOCKOCTH, MPOEKIHS (PUTYPBI
Ha TJIOCKOCTb.

OproronansHOe npoekTupoBanue. Ilepnenauxysp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKH [0 IJIOCKOCTH,
paccTostHue OT MPSAMOM J0 TIIOCKOCTH, IPOEKIHS (PUrypbl
Ha TUIOCKOCTb.

OproronanbHOe npoekTupoBanue. IlepnenauKynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOUKH [0 IJIOCKOCTH,
paccTosiHue OT MPSAMOM 0 TUIOCKOCTH, IPOCKITHSI (PUTYPBI
Ha TUIOCKOCTb.

OproroHanbHoe npoekTupoBanue. Ilepnenukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH,

bu6mmoreka [IOK

bubmmoreka [JOK

Bbu6nuoreka [JOK

bu6mmoreka [IOK

Bbu6nuoreka [JOK

bu6mmoreka [IOK

bubmmoreka [JOK



45.
46.
47.
48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

paccTosiHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKIHS (PUTYPBI

HAa TUIOCKOCTb.

Teopema o Tpex neprneHAuKyIsIpax.
Teopema o Tpex nmepneHAuKyIsIpax.
Teopema o Tpex nmeprneHAuKyIspax.
Teopema 0 Tpex nepneHaAuKyIspax.
Teopema o Tpex nepneHaAuKyIspax.

KonTtponbHas padota mo teme: «IlepneHauKysipHOCTh

IIPSIMOM U TUIOCKOCTI.

VYTIu1bl B IPOCTPAHCTBE. YTOJI MEXKAY NPAMOU U
IUIOCKOCTBIO.

VYrisl B IPOCTPAHCTBE. YTOJI MEKIY NMPAMOU U
IUIOCKOCTBIO.

VYrabl B IpOCTpAHCTBE. YTOI MEXIY NPsIMOU U
IJIOCKOCTBIO.

VYIubl B IPOCTPAHCTBE. YTOJI MEXKIAY NPAMOU U
IUIOCKOCTBIO.

VYrabl B IpOCTPAHCTBE: ABYTPAHHBIN YToJ1, TUHEHHBIN
yIOJl ABYTPaHHOIO YIJIa. YTOJI MEXKAY ABYMs
TUIOCKOCTSIMHU.

VYTIuiBl B IPOCTPAHCTBE: IBYTPaHHBINA yIoJl, IMHEUHBIN
yIOJ ABYTPaHHOIO yIJIa. YTOJI MEXKAY ABYMs
IUIOCKOCTSIMHU.

VYTIiBl B IPOCTPAHCTBE: ABYTPAaHHBIA yIoJl, JIMHEWUHBIN
yIOJ ABYTPaHHOIO yIia. YTOJI MEXKAY ABYMs
IUIOCKOCTSIMHU.

VYTIiBl B IPOCTPAHCTBE: ABYTPAHHBINA yIoJl, JMHEUHBIN
YIOJl ABYTPaHHOIO YIIa. YTOJI MEXKAY ABYMs
IIJIOCKOCTSIMH.

VYIuibl B IPOCTPAHCTBE: ABYTPAHHBINA yIoJl, JMHEUHBIN
YTOJI IBYTPAHHOI'O yria. YTOJd MEKIY ABYMs
IIJIOCKOCTSIMH.

11
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69.

70.

71.

VYrabl B IpOCTPAHCTBE: ABYTPAHHBIN YToJ1, TUHEHHBIN
yIOJ1 ABYTPaHHOIO YIUIa. YTOJI MEXKAY ABYMs
TUIOCKOCTSIMHU.

[lepnenauKyIApHOCTD MIIOCKOCTEN: MPU3HAK
NEePHEHANKYISIPHOCTU ABYX IJIOCKOCTEH.

[TepnieHIUKYISIPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEM.

[lepnenauKyIApHOCTD MIOCKOCTEN: MPU3HAK
NEePHEHANKYISIPHOCTU ABYX IJIOCKOCTEH.

[leprieHANKYASAPHOCTD IIIOCKOCTEH: TPU3HAK
NEPHEHAUKYIISIPHOCTU ABYX INIOCKOCTEN.

[lepnenquKyJIApPHOCTD MNIOCKOCTEN: MPU3HAK
NEPNEHANKYISIPHOCTU ABYX IJIOCKOCTEH.

[lepnenquKyIApHOCTD MIOCKOCTEN: MPU3HAK
NEePHEHANKYISIPHOCTU ABYX IJIOCKOCTEH.

[TepnieHIUKYISIPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEM.

[Imomane OpTOroHAILHON TPOEKIIMU MHOTOYTOJIbHUKA

MHororpanssiii yroi. TpéXrpaHHbI 1 MHOTOT'PaHHBIE
yrasl. CBOMCTBA INIOCKUX YIJIOB MHOIOTPAHHOTO YIJIA.
CBolicTBa IUNIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO
yraa. TeopeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO
yria. 'MT Todek npocTpaHCcTBa

KonTtponbHast padota o Teme: "Yroa Mexay nNpsiMoi u
IUIOCKOCTBIO. YTOJ MEXy IMJIOCKOCTSMHU.
[lepnennukynspHble miaockoctu"

Buasl MHOrOrpaHHMKOB, pPa3BEPTKA MHOIOTPAaHHUKA.
[Tpusma: n-yroyipHas npusma, npsimasi 1 HaKJIOHHast
IpU3MbI, OOKOBas M MOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tnomraas OOKOBOI MOBEPXHOCTH U TOJTHOM MOBEPXHOCTH
IPSIMOM IIPU3MBI, TUIOIIAb OCHOBAHUM, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPSMOI IPU3MBI.
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79.

80.

[Ipu3ma: n-yronpHas npu3Ma, npsiMasi 1 HaKJIOHHas
pU3MBbI, OOKOBas U TIOJHAS TTOBEPXHOCTh MPU3MBI.
[Tnomaae 60KOBOM MOBEPXHOCTH M IOJTHOM MMOBEPXHOCTH
IIPSIMOM TIIPU3MBI, ILIOIIAAb OCHOBAaHUM, TEOPEMA O
OOKOBOW MOBEPXHOCTH MPSIMOU MTPU3MBI.

[Ipu3ma: n-yronbHas npusma, npsiMas 1 HaKJIOHHas
IpU3MbI, OOKOBas M MOJIHAS TOBEPXHOCTH MPU3MBI.
[Tnomaas OOKOBOI MOBEPXHOCTH U TOJTHOM MOBEPXHOCTH
IPSIMOM IPU3MBI, TUIOIIAb OCHOBAHUH, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPSAMOIl IPU3MBI.

[Ipu3ma: n-yronbHas npu3ma, npsiMas 1 HaKJIOHHas
IpU3Mbl, O0KOBas M MOJIHAS TIOBEPXHOCTH MIPU3MBI.
[Tnomaas OOKOBOI MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH
IPSIMOM IIPU3MBI, TUIOIIAb OCHOBAHUH, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPSAMOIl IPU3MBI.

[Ipu3ma: n-yroapHas mpu3ma, npsiMasi U HaKJIOHHas
MpU3MBbL, OOKOBas U MOJHAS TTOBEPXHOCTh MPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U MOTHON TOBEPXHOCTH
NPSMOM MPU3MBI, TJIOIIAb OCHOBAHUI, TEOpEMA O
OOKOBO TOBEPXHOCTH MPSIMON TPU3MBI.

[Ipusma: n-yroapHas mpu3ma, npsiMasi U HaKJIOHHas
pU3MBbL, OOKOBas U MOJHAS TTOBEPXHOCTh MPU3MBI.
[Tnomaas 60KOBOM MOBEPXHOCTH U MOTHON TOBEPXHOCTH
NPSMOM MPU3MBI, TJIOIIAAb OCHOBAHUI, TEOpEMA O
OOKOBOI TOBEPXHOCTH MPSIMON TPU3MBI.

[Tapamenenumen, IpsIMOYIOJbHBIN NAapPAIIEICIUIIE U
ero cBorictBa. [IpoctpanctBennas Teopema [ludaropa.
[Napannenenunen, npsMOYTOIbHBIN Napajlieenune]] u
ero cBoiictBa. [IpoctpanctBennas teopema [ludaropa.
[Tapannenenunen, NpAMOYTOJIbHBIN MapajuieNienuIen u
ero cBorictBa. [IpoctpanctBennas Teopema [ludaropa.
[Tapamenenumen, IpsIMOYIOJbHBIN NAPAIIEICIUIIET U
ero cBorictBa. [IpoctpancrBennas Teopema [Iudaropa.
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83.

84.

85.

86.

87.

88.

[Tapannenenunen, NpAMOYTOJIbHBIN apauieienune]] u
ero cBoiictBa. [IpoctpanctBennas teopema [Tudaropa.

[Iupamuga: n-yroipHas NnupaMujia, IpaBUIbHasA
nupamuaa. CBoiicTBa pédep 1 OOKOBBIX I'paHEi
npaBUIbHOM nupamuabl. [Inomaas 60KoBOiA
MMOBEPXHOCTHU U MOBEPXHOCTH MPABUIILHOW MUPAMUJIBI,
TeopeMa O IJIOMaAN YCEUEHHON MTUPaMU/IbI.

[Iupamuga: n-yroipHas nupaMujia, IpaBUIbHasA
nupamuaa. CroiicTBa pédep u OOKOBBIX I'paHEei
npaBUIbHOM nupamuabl. [Inomaas 60KoBOA
MMOBEPXHOCTHU U MOBEPXHOCTH MPABUIILHOW MUPAMUIBI,
TeopeMa O IJIONMaAN YCEUEHHON MTUPaMU/Ibl.

[Tupamua: n-yrojpHas MupaMuia, IpaBUIbHAsS
nupamua. CoiicTBa pédep 1 OOKOBBIX I'paHeit
npaBUILHOM mupamuabl. [Lomans 60koBOM
MOBEPXHOCTU U TOBEPXHOCTHU MPABUILHON MUPAMUIBI,
TeopemMa O TUIOMIAIU YCEeUEHHON MTUPaMUIbI.

[Tupamua: n-yrojbHas MUpaMuia, IpaBUIbHAS
nupamua. CoiicTBa pédep 1 OOKOBBIX I'paHeit
npaBUIbHOM mupamuabl. [Lnomans 60koBOM
MOBEPXHOCTU U TOBEPXHOCTHU MPABUILHON MUPAMUIBI,
TeopemMa O TUIOMIAU YCEeUEHHON TUPaMUIbI.

[Tupamua: n-yronbHas NupaMuIa, NpaBAIbHAs
nupamua. CoiicTBa pédep 1 OOKOBBIX I'paHeit
npaBUIbHOM nupamuabl. [Lnomans 60koBOM
MOBEPXHOCTHU Y MIOBEPXHOCTH NPaBUIILHON TUPaMUJBL,
TeopemMa O IUIOMAAU YCEUEHHON TUPaMUIBI.

[Inpamuia: n-yrospHass NMpaMuIa, IpaBUIbHASA
nupamua. CoiicTBa pédep 1 OOKOBBIX I'paHeil
npaBWIbHOM nupamuabl. [lnomans 00koBoi
MIOBEPXHOCTHU U MIOBEPXHOCTH NPaBUIILHON TUPAMHUJBL,
TeopemMa O IUIOMAU YCEUEHHON TUPaMUIBI.

[Inpamuia: n-yrojibHasi NMpaMuIa, IpaBUIbHAsA
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98.

nupamuaa. CoricTBa pdoep U OOKOBBIX IpaHEH
npaBWIbHOM nupamusl. [Inomans 60koBoi
MOBEPXHOCTU U MOBEPXHOCTU NPABUIBHON MUPAMHUIBI,
TeopemMa O IUIOLAAU YCEUEHHON TUPaMUIBI.

VYceueHnHas nupaMua.

VYceueHnHas nupaMua.

Tetpasap.

Terpasnp.

[IpaBuIpHBIE MHOTOTPAHHUKH: IPABWIIbHAS IPU3Ma U
npaBUJIbHAs MMpaMuUa, MPaBUIIbHASI TPEYTOJIbHAs
nMpamMujia ¥ MPaBWIBHBINA TeTpadap, Kyo. [IpencraBnenue
0 MpaBUJIBHBIX MHOTOIPAaHHUKAX: OKTa3p, AOACKa AP U
MKOCa3p. DIIEMEHTBl CHMMETPUU IIPABUIIBHBIX
MHOrOrpaHHMKOB. CUMMETpUS B IIPaBUILHOM
MHOTOIPAHHUKE: CHMMETPUS MapajuieenuIea,
CUMMETpHUS MPaBUIIBHBIX MMPU3M, CHMMETPHUSI PABUIIbHON
UpaMUBbL.

KonTponpHas padora o teme: "MHororpaHHUKH"

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP,
JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE,
COHANPABJICHHBIC U IIPOTUBOIIOJIOKHO HAIIPABJICHHBIC
BEKTOPbI. PaBEHCTBO BEKTOPOB.

JlelicTBUS C BEKTOpaMU: CIIOKEHHE U BBIYMTAHHUE
BCKTOPOB, CyMMa HECKOJIbKHX BCKTOPOB, YMHOXCHUC
BEKTOpa Ha ynci0. CBONCTBA CII0KEHUS BEKTOPOB.
CBolicTBa YMHOXKEHHSI BEKTOpa HA YUCIIO.

ITonsTHe KOMIUTaHAapHBIE BEKTOPLL. IIpr3Hak
KOMIUIAHAPHOCTHU TPEX BEKTOPOB. [IpaBuio
napajurenenunena. Teopema o pa3iioKeHUU BEKTOPa 110
TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

VYron mexnay Bektopamu. CKalasipHOE TPOU3BEACHUE
BEKTOPOB.

[ W S —

bubmuoreka [JOK
bubmuoreka [JOK
bubmuoreka [JOK
bu6mmoreka [JOK
bu6mmorekxa [{OK

bu6mmoreka [JOK
bu6mmorexa [IOK

bubmuoreka [JOK

Bbu6nuoreka [JOK

bu6mmorexa [IOK



99.

100.

101.

102.

HroroBast kKoHTposIbHAs paboTa

[ToBTrOopenue, 0600IICHNE, CHCTEMAaTH3AIUs 3HAHUHN 110
Kypcy reomerpuu 10 kiacca

[ToBTOpeHue, 06001IeHNE, cCCTEeMaTH3allus 3HaHUH TI0
Kypcy reometpun 10 knacca

[ToBTrOopenue, 0600IICHNE, CHCTEMAaTH3AIUS 3HAHUHN 110
Kypcy reomerpuu 10 kiacca

bu6mmoreka [JOK
bu6mmorexa [IOK

bubmmoreka [JOK

bu6mmoreka [IOK



n/n

i AN St

10.

11.

12.

13.

14.
15.
16.
17.
18.

11 KITACC

Tema ypoka

[TpsimoyronbHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
[TpsimoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
[IpsimoyronbHast cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
[IpsimoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
[IpsimoyronbHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Bexrops! B npoctpancTse. KoopanHaTsl BEKTOpA.

Bexrops! B npoctpancTse. KoopanHaTsl BEKTOpA.

Oneparnuu Hajg BekTopamu. CoKeHHE U BBIYUTAHUE
BEKTOPOB.

Omneparuu HaJ BekTopaMu. CI0KEHUE U BBIYUTAHHUE
BEKTOPOB.

Onepanuu Hajg BekTropamu. ClokeHre U BBIYUTaHUE
BEKTOPOB.

YMHOKEHHE BEKTOpa Ha 4yncio. PaznoxkeHue BekTopa 1o
6a3ucy. ['omoreTus.

YMHOKEHHEe BEKTOpa Ha uncio. PaznoskeHue BekTopa mo
6azucy. ['omoTtertus.

YMHOKEHHE BEKTOpa Ha 4yncio. PaznoxkeHue BekTopa 1o
6a3ucy. ['omoreTus.

CkansipHOE MTPOU3BEICHNUE BEKTOPOB.
CkansipHOE MTPOU3BEICHNUE BEKTOPOB.
CkansipHOE MTPOU3BEICHNUE BEKTOPOB.
CkansipHO€ MTPOU3BEICHNE BEKTOPOB.
Haxoxenue yriia Mexy IpsMbIMH KOOPIHHATHO-

Bcero

S I W' N U W uy

—_—

KoanuyecTBO 4acos

KounTtpoJs-
HbIE
padoThI

IIpakTu-
YyecKue
padoThI

DJIEKTPOHHBIE

uupposwie

o0pa3oBaTe/bHbIE

pecypchbl

bubmuoreka [[OK
bubmuoreka [JOK
bu6mmorexa [IOK
bu6mmorexa [IOK
bu6mmorexa [IOK
but6mmoreka [{OK
bu6mmoreka [{OK
bu6mmoreka [{OK

bu6mmoreka [IOK
bu6mmoreka [JOK
bu6mmoreka [{OK
bubmuoreka [JOK
bu6mmoreka [{OK

bu6mmorexa [IOK
bu6mmorexa [IOK
bu6mmorexa [IOK
bu6mmoreka [[OK
bu6mmoreka [{OK



19.

20.

21.

22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

BCKTOPHBIM U BEKTOPHBIM METOJaMU.

Haxoxnenue yriia Mexxy NpssMbIMA KOOPAMHATHO-
BEKTOPHBIM U BEKTOPHBIM METOJAMHU.

HaXO)K,Z[eHI/Ie PACCTOAHUA MCKAY TOUYKAMHU U
CKpCIIUBAIOIHUMHUCS ITPAMBIMH KOOPAWHATHO-BEKTOPHBIM U
BCKTOPHBIM MCTOdAMMH.

HaXO)K,Z[eHI/Ie PACCTOAHUA MCKIAY TOUYKAMHU U
CKpCIIUBAIOIHUMHUCS ITPAMBIMH KOOPAWHATHO-BEKTOPHBIM U
BCKTOPHBIM MCTOJAaMMH.

YpaBHEHHE MIOCKOCTH.

YpaBHEHHE MIOCKOCTH.

YpaBHEHHE MIOCKOCTH.

Haxoxnenue yriia Mexxay NpssMON U INIOCKOCTBEO
KOOPJIMHATHO-BEKTOPHBIM METOJIOM.

Haxoxnenue yriia Mexxay npsiMOi U IJIIOCKOCTBEO
KOOPJMHATHO-BEKTOPHBIM METO0M.

Haxoxzaenue yria Mexay IIOCKOCTSIMU KOOPAMHATHO-
BEKTOPHBIM METOJIOM.

HaxoxeHune yria Mexay MiI0CKOCTIMU KOOPIHUHATHO-
BEKTOPHBIM METOJIOM.

BekTopHoe ymHOXkeHNE BEKTOPOB. CBOMCTBAa BEKTOPHOIO
YMHOKECHHS.

KonTponpHas padora 1o Teme: « AHATUTHYSCKAS
TEOMETPHUSI.

[ununaapuueckas noBepxHocTh. [lununap. M3o0paxeHnue
HWIMHAPA Ha TI0cKoCcTH. CedeHus IMHHIpa (TapaliiebHO
U IepIeHANKYIIpHO ocH). PazBepTka muunapa. [nomane
MOBEPXHOCTH IIMIIMHJPA.

Hununapudeckas nosepxHocts. LHumunaap. M3o0paxenue
WIMHpPA Ha TUIocKoCcTH. CeueHus MHApa (mapamieabHo
U epHEeHANKYJISIpHO ocH). Pa3BepTka uunuuapa. [nomans
MOBEPXHOCTU HUIUHAPA.

bu6mmoreka [{OK

bubmuoreka [JOK

bubmuoreka [JOK

bu6mmoreka [IOK
bu6mmorexa [IOK
bu6mmoreka [JOK
bu6mmoreka [{OK

bubmuoreka [JOK
bu6mmoreka [JOK
bu6mmoreka [IOK
bu6mmoreka [JOK
bu6mmoreka [{OK

bubmuoreka [JOK

bu6mmoreka [JOK



33.

34.
35.
36.
37.

38.

39.
40.
41.
42.
43.

44,

45.

46.

Humuaapudaeckas moBepxHOCTh. [lunmuaap. M3o06pakenue
NWIMHAPA HAa INIOCKOCTH. Ceuenus HUJInHApa (HapaHHeHI:HO
Y TIEPICHANKYJISIPHO ocH). Pa3BepTka nunuuapa. [Tnomans
MOBCPXHOCTHU HUJIMHAPA.

KoMOuHanmu nuiaInHapa U MPU3MBI.
KoMOuHanmu muiInHapa U MPU3MBI.
KoMOuHanmu muiInHapa U MPU3MBI.

Konunueckas nosepxnocts. Konyc. M3o00paxenue konyca Ha
wiockocT. CeueHust KoHyca (mapaaieTbHOe OCHOBAHUIO U
npoxojsiiee uepe3 BepiuHy). PassepTka konyca. [Lnomans
MOBEPXHOCTU KOHYCA.

Konnueckas mosepxHocts. Konyc. M300paxenue konyca Ha
wiockocTH. CeueHust KoHyca (mapaielIbHOEe OCHOBAaHUIO U
npoxojsiiee uepe3 BepinHy). Passeprtka konyca. [nomans
MOBEPXHOCTH KOHYCA.

Y ceueHHBI KOHYC.

KomOunanmu koHyca ¥ mupaMubl.

KomOunanmu koHyca ¥ mupaMubl.

KomOunarmu koHyca ¥ mupaMubl.

Coepuueckas nosepxaocts. Chepa u map. M300pakeHus
chepsn! u mapa Ha iockoctu. Ceuenus mapa. [lmomranp
NOBEPXHOCTH cepsrl U €€ yacTeil. YpaBHEHHE CHEPBI.
Cummetpus chepsl U mapa.

Cdepuueckas moBepxHocTs. Cepa u map. M3o0paxeHus
cdepsl 1 mapa Ha mockoctu. Cedenus mapa. [lnomane
MOBEPXHOCTHU chephl 1 €€ yacTeld. YpaBHeHHUE ChHEpPHI.
CummeTpus cdepsl U mapa.

B3aumnoe pacnonoxenue chepsl U TUIOCKOCTH.
[epeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa
u cdepsl mnockocThio. KacarenpHas mmockocTs K chepe.

B3anmHoe pacronoxenue cepsl ¥ IIIOCKOCTH.
[Tepeceuenne chepsl 1 mapa ¢ Iwiockocteio. Kacanne mapa

—_—

bu6mmoreka [IOK

bubmuoreka [JOK
bubmuoreka [JOK
bubmuoreka [JOK
bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [[OK
bu6mmoreka [{OK
bu6mmoreka [{OK
bu6mmoreka [JOK
bu6mmoreka [JOK

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuoreka [JOK



47.

48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.

62.

63.

u cdepsl IIockocThio. KacaTenpHas TIIOCKOCTH K cdepe.

BsanmMHuoe pacrionoxenue chepsl u IIOCKOCTH.
[Tepeceuenue chepsl u mapa ¢ miockocTero. Kacanue mapa
u cepsl rockocThio. KacaTenpHast miockocTs K cdepe.

BsanmMHuoe pacnionoxenue chepsl u IUIOCKOCTH.
[Tepeceuenue chepsl 1 mapa ¢ mwiockocTero. Kacanue mapa
u cepsl rockocThio. KacaTenpHas mIockocTs K cdepe.

MHororpaHHuKH, BIIUCAHHBIE B cepy.
MHororpaHHHKH, BIFCAHHEIE B cepy.
MHoOrorpaHHUKH, OTIMCAaHHbBIE OKOJIO C(EpBbI.
MHororpaHHMKH, OTIMCaHHbIE OKOJIO C(hEepBI.
MHororpaHHMKH, OTIMCaHHbIE OKOJIO C(hepBI.
Tena BparieHusi, BnucaHHbIE B chepy.

Tena BparieHus, BnucaHHbIe B cepy.

Tena BparieHus, onrcaHHbIE OKOJIO C(ephl.
Tena BparieHus, onrcaHHbIE OKOJIO C(epH.
Tena BparieHus, onrcaHHbIE OKOJIO C(EpPBI.
KontponsHast padora o Teme: «Tena BpameHusD».

O06beMm Tema. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00
00BEME MPSAMOYTONBLHOTO MapaieNienuIea U CIeICTBUS U3
He€. O0BEM npsaMoii U HakJIOHHOM npu3Mel. [logo0ue B
npoctpancTBe. OTHOIIEHHE 00BbEMOB, MITOMIAACH
MOBEPXHOCTEN MOTOOHBIX (UTYP.

O6bem Tena. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00
00BEME IPSIMOYTOIBHOTO MapaJuIeIICIIUIIe/Ia U CISICTBUS 13
He€. O0BEM mpsiMOit 1 HakITOHHOH Mpu3MbL. [logo0ue B
npoctpancTBe. OTHOIICHHE 00BEMOB, TUTOIIAACH
MOBEPXHOCTEH MOJOOHBIX QUTYD.

O6mwem Tena. DopMyIIbl U1 BEIYUCIECHUS 00BEMOB
NUPaMUIBI U YCCUCHHOW MHUPaMUIbI.

O6bem Temna. opMyJibl 7151 BEIYUCICHUS] 00BEMOB

G N VA R O G O S G G wry

bu6mmoreka [{OK

bu6mmoreka [{OK

bu6mmoreka [{OK
bu6mmoreka [JOK
bu6mmorexka [JOK
bubmuoreka [[OK
bubmuoreka [JOK
bubmuoreka [JOK
bu6mmorexa [IOK
bu6mmorexa [IOK
bu6mmoreka [IOK
bu6mmoreka [JOK
bu6mmoreka [{OK
bu6mmoreka [{OK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK



64.

65.

66.
67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

MUPAMUJIBI U YCEUEHHOW MUPAMHUIBI.

O0béM, muuHapa U KoHyca. OOBEM I1apa U apoBOro
CEeTrMEHTA.

O0BéMm, nunuHapa U KoHyca. O0bEM 11apa U mapoBOro
CETMEHTA.

[Tnomane chepsr.

KonTponbnas padora no teme: «O0bemsl Tei. [Lnomans
chepbi».

[Tomaayu MOBEpXHOCTH U 00BEMBI MHOTOIPAHHHUKOB U TEIT
BpAIllCHUS.

[Tnomaau moBepXxHOCTH U 0OBEMBI MHOIOI'PAaHHUKOB U TeJ
BpalICHUS.

Hnomazm IMOBEPXHOCTHU U 00BEMBI MHOT'OT'PAaHHUKOB U TCJI
BpalllCHUA.

[Tnomaau moBepXxHOCTH U 0OBEMbI MHOIOI'PAaHHHUKOB U TeJ
BpalICHUS.

[Tnomaan moBEpXHOCTH U OOBEMBI MHOTOTPAHHUKOB U TEJ
BpaIcHUS.

[Tnomaau moBepXxHOCTH U 0OBEMBI MHOIOI'PaHHHUKOB U TEJ
BpalICHUS.

[Tnomaan moBEpXHOCTH U OOBEMBI MHOTOTPAHHUKOB U TEJ
BpaIlCHUS.

Hnomazm IMOBCPXHOCTHU U 00BEMBI MHOT'OT'PaHHUKOB U TCJI
BpalllCHUA.

[Tnomaau moBepxHOCTH U 0OBEMbI MHOIOI'PaHHUKOB U TeJ
BpalICHUS.

Hnomazm IMOBCPXHOCTU U 00BEMBI MHOT'OT'PaHHUKOB U TCJI
BpalllCHUA.

[Tnomaau noBepXxHOCTH U 0OBEMBI MHOIOI'PaHHUKOB U TEJ
BpalICHUS.

HHOLL[aILI/I MMOBCPXHOCTHU U 00BEMBI MHOT'OT'PAaHHUKOB U TCJI

bu6mmoreka [{OK
bubmuoreka [JOK

bu6mmoreka [{OK
bu6mmoreka [JOK

bu6mmoreka [IOK
bubmuoreka [JOK
bu6mmoreka [{OK
bubmuoreka [JOK
bu6mmoreka [JOK
bu6mmoreka [IOK
bu6mmoreka [JOK
bu6mmoreka [{OK
bubmuoreka [JOK
bu6mmoreka [{OK
bu6mmoreka [IOK

bu6mmorexka [JOK



80.

81.

82.

83.

84.

85.

86.
87.
88.
89.

90.

91.

92.

93.

94.

BpaIcHUS.
Hnomazm HOBerHOCTI/I nu O6”I)€MI)I MHOFOI’”paHHI/IKOB U TCJI
BpaIlcHUS.

[Tnomany moBepXHOCTH U 00bEMBI MHOTOTPAHHUKOB U Tell
BpaHIeHI/IH.

Hnomazm HOBerHOCTI/I nu O6”I)€MI)I MHOFOI’”paHHI/IKOB U TCJI
BpaIlcHUSI.

JBwxkenus npoctpanctBa. OtoOpakeHus. JBkeHus u
paBeHCTBO uryp. Obiue cBoWCcTBa ABUKCHUIA.

Buapl nBrkeHuUit: mapauiesIbHbIN NEPEHOC, [IEHTPpaIbHas
CHUMMETpH, 3€pKaIbHast CHMMETPHUS, [IOBOPOT BOKPYT
MPSIMOM.

Buapl nBrkeHuUiA: mapauiesIbHbIN NEPEHOC, [IEHTpaIbHas
CHUMMETpPH, 3€pKaIbHast CHMMETPHUS, [IOBOPOT BOKPYT
MPSIMOM.

[IpeoOpazoBanus mo00usl.

[IpeobpazoBanus mopoousl.

[Ipsimast u cepa Ditnepa.

KonTponbHas padora no teme: «[lnomaam moBepxXHOCTH U
00BEMBI MHOTOTPAaHHUKOB ¥ T€J BpAICHUS.
[IpeobpazoBanust mpocTpaHcTBa. JBUKEHUSI.
[TpeoOpazoBaHus IOIOOUS.

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ POJIb B
paSBI/ITI/II/I COBpeMeHHBIX I/IH)I(eHepHBIX 148 KOMHBIOTepHBIX
TEXHOJIOTHI

HroroBasi KoHTpoIbHAs paboTa

O06o0maroriee MOBTOPEHUE MOHATHI U METOJIOB Kypca
CTEPEOMETPHH, CUCTEMATH3AIUS 3HAHUI

O6o061aroiiee TOBTOPEHHE MOHITHI U METOJIOB Kypca
CTEpPEOMETPUHU, CUCTEMATU3AIUS 3HAHHUI

O06o0maroriee MOBTOPEHUE MOHATHI U METOJIOB Kypca
CTEPEOMETPUH, CUCTEMAaTH3AIHsI 3HAHU I

bu6mmoreka [{OK
bubmuoreka [JOK
bu6mmoreka [{OK
bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmorexa [IOK
bu6mmoreka [JOK
bu6mmoreka [[OK
bu6mmoreka [{OK

bu6mmoreka [IOK
bu6mmorexa [IOK
bu6mmoreka [{OK
bubmuoreka [JOK

bu6mmoreka [{OK



95. OO6oObmaroiiee MOBTOPEHUE TIOHATHI U METOJIOB Kypca
CTEPEOMETPUH, CUCTEMATHU3ALINS 3HAHU I

96. O06obmarolee MOBTOpEHNE OHATUN U METOAOB Kypca
CTEpPEOMETPUHU, CUCTEMATU3AIUS 3HAHUI

97. OO6oObmaroiiee MOBTOPEHUE MOHIATHI U METOJIOB Kypca
CTEPEOMETPHH, CUCTEMATH3AIUS 3HAHUI

98. O06obmaroliee MOBTOpEHNE OHATUH U METOZOB Kypca
CTEpPEOMETPUHU, CUCTEMATH3AIUS 3HAHHUI

99. Ob6obmaromiee NOBTOPEHUE MOHATHI U METO/I0B Kypca
CTEpPEOMETPUHU, CUCTEMATH3AIUS 3SHAHUI

100. O6oOmatoiiee MOBTOPEHHE MOHATHI U METOJIOB Kypca
CTEpPEOMETPUHU, CUCTEMATU3AIUS 3HAHUI

101. OOGobmraromiee MOBTOPEHUE MOHATUI U METOIOB Kypca
CTEpPEOMETPUHU, CUCTEMATU3AIUS 3HAHUI

102. O6oOmatoiiee MOBTOPEHHUE MOHATHN U METOJIOB Kypca
CTEPEOMETPHH, CUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

bu6mmoreka [IOK
bubmuoreka [JOK
bu6mmoreka [{OK
bubmuoreka [JOK
bu6mmoreka [JOK
bu6mmorexa [IOK
bubmuoreka [JOK

bu6mmoreka [{OK



MPOBEPSAAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBbBI

10 KJIACC
Kon x
TR IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
p 00pa3oBaTeIbLHOW NPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yiabTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, IPSMAs], INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HHUX TMPU PEHICHUH
’ reOMETPUUYECKHUX 3a]1a4
73 OnepupoBarh MOHATUSAMHM: MAPATUIETBHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
’ IIJIOCKOCTEN
74 Knaccudpunuposats B3aMMHOE pacroyioxeHue MIPSIMBIX
' U TUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JABYTPAHHBIM YroJi, TpaHU JIBYIPAHHOTO yria, pedpo
7.5 JIBYTPAHHOTO yTJa, JUHEWHBIA Yroj IBYIpaHHOTO yria, rpajaycHas Mepa ABY-
TPAaHHOTO yTIJia
76 OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHMK, BBINYKJIBIA W HEBBIMYKIIBIHA
’ MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHUKA, TTPaBUILHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpamMuaa, MpHU3Ma,
’ MIPSIMOYTOJIBHBIN TTapajuieenuIie], Kyo)
KnaccudumpoBarb MHOTOTpaHHUKH, BBIOMpask OCHOBAaHUS Ui KiacCU(UKALUU
7.8 (BBITYKJIbIE M HEBBIYKJIblE MHOTOTPAaHHUKH, MpPAaBHIbHbIE MHOTOTPAHHUKH,
MPSIMBbIE U HAKJIOHHBIE TTPU3MBbI, TapaJIJICIICTIUIIE Ib])
7.9 OnepupoBaTh NOHATUSIMU: CEKYIIas MJIOCKOCTh, CECYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH PUHIIUITBI TIOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, UCTIONB3YSI METOJ
) () (1 (0):}
CTpouTh Ce4YeHHs] MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBHITIOJHATH (BBIHOCHBIC)
7.11 IJIOCKHME YePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BHI CBEpPXY, COOKY,
CHU3Y
Pematp 3agaunM Ha HAXO0XKJIEHHE TC€OMETPUUYECKHUX BEIMYMH MO 0o0paslaM WU
aIropuT™MaM, TMPUMEHSS W3BECTHBIC AHATMTUYECKUE METOIbl MPU PEIICHUH
7.12 CTaHJIaPTHBIX MaTEMaTHUYECKHX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXAY ABYMS
TOYKaAMHU, oT TOYKHU 1o MIPSIMOH, oT TOYKHU
710 TUIOCKOCTH, MEKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU
713 Pematp 3agaun Ha HAXO0XKJICHWE TCOMETPHUYCCKHUX BEIMYMH 1O 00paslmaM WU

ajropurMaM, IMIpUMCHAA H3BCCTHBIC AHAIMTHYCCKUC MCTOJIbI IIpU PCIICHHUH




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

NpoBepPsieMOro o
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o0mero od0pa3oBaHus
pe3yJbTara
CTAaHJApPTHBIX MAaTE€MaTHYECKMX 3a7Jad Ha BBIYMCIECHHUE YIVIOB  MEXIYy
CKPEILMBAIOIIMMHUCA TPSIMBIMH, MEXAY NpSIMOH M IIJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IByTPaHHBIX YIJIOB
Bbruucnare 00bEMBI M IJIOMIATM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIPHU3MA,
7.14 ndpamMuga) ¢ TOpuMeHeHHeM (GOpMyJ, BBIYUCIATH COOTHOIICHHSI MEXKIY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh NMOHATUAMHU: CUMMETPHUS B NIPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
' CUMMETpPHH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU (UTYPHI
N3Bnekatb, mnpeoOpa3oBbIBaTh U HMHTEPIPETUPOBaTH  MHMOpPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax, MPEICTABICHHYIO Ha uepTexax
U PUCYHKax
[TpumensTh reoMeTpuveckne (akThl JJIS PEHICHUS CTEPEOMETPUYECKUX 3ajad,
7.17 IIPEAIOJIaraloliuX HECKOJIbKO WIAaroB pEIICHUs, €CIU YCJIOBUS IPUMEHEHUS
3aJaHbl B SBHOM (opme
718 ITpumensTh IpocTemme IIPOrpaMMHBIE CpelcTBa U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoauTE IpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B NMPHUPOAE U KHU3HH,
' pacrno3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHTh 1OJlyYEHHbIE 3HAHHWA Ha MPAKTUKE: AHAIU3HPOBATh pEaJIbHbBIE
CUTyallud W TPUMEHATh W3YYCHHBIC IIOHATHS B IIPOLIECCE IOMCKA PEIICHHUS
790 MaTeMaTH4YeCKu C(HOPMYTUPOBAHHON TPOOIEMbI, MOJAEIHPOBATH pealbHbIe
' CUTyallud Ha A3BIKE TI'E€OMETPHM, HCCIIEN0BaTh IIOCTPOCHHBIE MOJENIH C MC-
MOJIb30BAHUEM T'€OMETPHUECKUX MOHATUH W TEOpeM, almapaTa anreOpbl, pemaTh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPUUECKUX BETUUNH
11 KJIACC
Kon .
HDOBEDSIEMOLo IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
pobep o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHATHAMH:  IUIMHAPHYECKAsh  IOBEPXHOCTh,  0OOpasyromue
6.1 LWIMHIPUYECKON  IMOBEPXHOCTH,  LWIMHIP,  KOHHMYECKas  IOBEPXHOCTb,
o0pa3yronire KOHH4eCKON MOBEPXHOCTH, KOHYC, cepruiecKkasi HOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaleHus (LWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSICHATDH CITOCOOBI MOJTYYEHUS TEJ BpaIllCHUs




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

NpoBepsieMOro o
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o0mero 00pa3oBaHus
pe3yJbTarta
6.4 KnaccuduiumpoBars B3auMHOE pacnoyiokeHUe chephl U MIIOCKOCTH
OnepupoBaTh TMOHSATUAMH: IIAPOBOM CErMEHT, OCHOBAHHE CETrMEHTa, BBICOTA
6.5 CEerMEHTa, IApOBOM CJIOW, OCHOBAaHHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOrO CIIOA,
IapOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U IJIOLIAAM TOBEPXHOCTEH TEN BpaLIeHUs, T€OMETPUUECKUX
' TeN ¢ MpUMEHEHHEM (HopMyIT
6.7 OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHHUK, BIUCAHHBIM B cdepy M ONMUCAHHBIN
' oko1o cepsl, chepa, BicaHHAS B MHOTOTPAHHUK WU TEIIO BPAIICHUS
6.3 BbIUHCHSATE COOTHOIIEGHHS MEXIY IUIOMIAAsIMU TOBEPXHOCTEH Hu 00BEMamMu
' MOTOOHBIX TEI
6.9 N3o6paxaTh uzydaemble GUTYPBI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
' HHCTPYMEHTOB
6.10 BbImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
’ ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUSI TEJ BPaLICHUS
W3Brnekatb, HWHTEPOPETHPOBATH M  MpeoOpa3oBbIBaTh  HHPOpPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (HUTYypax, MPEACTABICHHYIO Ha 4YepTekax
U PUCYHKaX
[TpumensiTb reoMerpuueckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX 3ajad,
6.12 IIPEATNOJIAraloIUX HECKOJIBKO 11ar0B PELICHUs, €CIIU YCIOBUS IPUMEHECHHUS 3a1aHbI
B sIBHOU (popme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoInonHATh ACHCTBUS CIIOKEHUSI BEKTOPOB, BBHIYMTAHHS BEKTOPOB U YMHOXKEHHS
' BEKTOpA Ha YHCI0, OOBACHAThH, KAKUMHU CBOICTBAMH OHU 00JIaJal0T
6.15 [IpuMeHsATh MpaBuiIO NapajuieNenuneaa Mpyu CI0KEHUU BEKTOPOB
OrnepupoBaTh MOHATHSIMHU: JCKAPTOBBI KOOPJIHWHATHI B IMPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroyl MEXIy
) BEKTOpAaMHU, CKaJISIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI
Haxoautb cyMMy BEKTOpPOB U TPOU3BEACHHME BEKTOpAa HAa YHCIO, Yroid MEXIy
6.17 BEKTOPAMH, CKAJISIPHOE MPOU3BEJCHHE, PACKIAAbIBaTH BEKTOpP MO JABYM HEKOI-
JIMHEApHBIM BEKTOpam
6.18 3anaBath IOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

NpoBepsieMOro o
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o0mero 00pa3oBaHus
pe3yJbTara
6.19 Pemare mnpocTeimme TreoMETpHYECKHE 3aladyd Ha IPUMEHEHHE BEKTOPHO-
) KOOPJIMHATHOTO METO/Ia
Pemarp 3amaun Ha 10Ka3aTeabCTBO MAaTEMaTHYECKHX OTHOIICHUM M HAXOXKIECHUE
6.20 reOMETPUUECKUX BEIMYMH MO 00pa3liaM WM aJropuTMaM, MPUMEHSST W3BECTHBIC
METOJIbI IIPH PEUICHUH CTaHAAPTHBIX MATEMATUYCCKUX 3a1a4
621 IIpumeHATH MIPOCTEMILINE [IpOrpaMMHBIE cpeacraa U DJIEKTPOHHO-
) KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUYECCKUX 3a1a4
6.22 [TpuBOaMTE NMpUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE M KHU3HHU,
) pacro3HaBaTh MIPOSBICHNUE 3aKOHOB T'€OMETPUH B UCKYCCTBE
[IpumeHsTh TOJIy4YEeHHBbIE 3HAHMS Ha MPAKTHKE: aHaJIU3UPOBaTh peasbHbIE
CUTyallUH M TPUMEHATb H3YyYEHHBbIE IOHATHS B IPOLECCE IOMCKA PELICHUS
6.23 MaTeMaTH4YeCKu CGOPMYJIMPOBAHHOM MpOOIEMbl, MOJEIUPOBATh peabHbIE

CUTyallud Ha $3bIKE I'€OMETPUH, MCCIIEN0BaThb IIOCTPOCHHBIE MOJEIU C MUC-
M0JIb30BAaHNEM T'€OMETPUUYECKUX TMOHATUI M TEeOopeM, amnmaparta aareOpsl, perarb
MIPAaKTUYECKUE 33741, CBI3aHHBIE C HAXO0XKICHUEM T€OMETPUYCCKUX BETUYNH




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

7

I'eomerpus

7.1

OcHoBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, MpocTpancTBo. [lonarue 06
AKCMOMAaTHYECKOM IIOCTPOCHHUHM CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUM U CIEACTBHUS U3
HUX

7.2

B3aumHOe pacnonoxeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOUIMECs, NapauleIbHbIe U
cKpemuBamomuecs mnpsmelie. llapamnensbHOCTs NPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
MapajyIeNIbHBIE MPSMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSIMBIX, NAPAJICIBHOCTh
IpsIMOM Y IJIOCKOCTH. Vsl
C COHANPAaBICHHBIMUA CTOPOHAMHU, YTOJI MEXIy MPSAMBIMH B NpocTpaHcTBe. [lapamiensHoCTh
IIJIOCKOCTEM: IapaJljieNibHbIe ITIOCKOCTH, CBOMCTBA NapaJlIe/IbHBIX IUIOCKOCTe!. [IpocTeiimme
IIPOCTPAHCTBEHHBIE (PUTYphl HAa IUIOCKOCTHU: TETPa’Ap, KyO, Mapajienenunes], HoCTpOeHHe
Ce4eHUN

7.3

[lepnieHAUKYAAPHOCTH MPSAMOM U MJIOCKOCTH: NMEPIEHINKYJISIPHBIE MIPSIMBIE B IPOCTPAHCTBE,
MIpsIMBIE MTapaJIENbHbIE U EPIEHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK MEPIEHANKYIIIPHOCTH
NpSAMON U TUIOCKOCTH, T€OopeMa O MPSIMON MEePNeHAUKYISIPHON TUIOCKOCTH. YTIBI B MpO-
CTPAHCTBE: YIOJ MEXIy IpsMOM M IUIOCKOCTBIO, ABYTPAHHBIA YyIOJ, JIMHEHHBIA YroJl
JBYI'paHHOrO yrua. [leprneHauKyissp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH,
paccrosiHue OT TPSAMOM 1O  IUIOCKOCTH, TMpOEKUUs (Urypel Ha  IUIOCKOCTb.
[lepneHAUKYASAPHOCTh IJIOCKOCTEN: NPHU3HAK MMEPHEHIUKYISIPHOCTH JBYX IJIOCKOCTEM.
Teopema o0 TpEX nepneHAnKyJIsIpax

7.4

[lonsiTHIE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIBIE U HEBBITYKIIBIE
MHOI'OTPaHHUKH, pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yrosnbHas mnpusma, IpaHd H
OCHOBAHMS NPU3MBI, NpsIMas U HAKJIOHHAs INpPHU3MBbI, OOKOBas M IOJIHAs TOBEPXHOCTh
npusMsl.  [lapamenenunen, NpsAMOYTObHBIM — NApajUleleNUIE] W €ro  CBOWCTBA.
[Mupamupa: n-yronpHas nupamMuaa, 'paHd M OCHOBaHME NHMpaMHJbl, OOKOBas M IOJHas
MIOBEPXHOCTh MHUPAMHJbl, INpaBUIbHAsI W yCEUYEHHAs NUPAMMIA. OJIEMEHTHl NPU3MBI U
nupamunabl. IIpaBUibHBIE MHOTOTPAHHMKHM: IOHSATHE IPAaBWIBHOTO MHOTOTPaHHMKA,
IIpaBUJIbHAs IIpU3Ma U IPaBUIbHAs NUpaMUJa, IPABWIbHAS TPEYrOJIbHAS NUPAMHUAA U
MIpaBUIBHBIN TeTpa’ap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOTPaHHUKAX: OKTa’Jp,
noJeKa’ip U ukocasapyrue CeueHus Ipu3Mbl U MUPaMUIbI

7.5

CI/IMMeTpI/IH B TIPOCTPAHCTBE: CUMMCTPHUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IITOCKOCTH.
ONeMEHTEI CUMMCTPUH B MIMpaMUiaX, MapajICJICIrIICAax, IMPaBUIbHbBIX MHOT'OIPaAaHHHUKAX

7.6

Berruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. Ilnomans 60koBoii mo-
BEPXHOCTH M IIOJIHOM IIOBEPXHOCTH NPSIMOM IPHU3MBI, IUIOLIAJb OCHOBaHUM, TEOpeMa O
OOKOBOI MOBEPXHOCTH MpPsIMOM Npu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH
MpaBWJIbHON MHpaMuUbl, TEOPEMA O IUIOIIAAN yceu€HHOM nupamubl. [lonarue o0 oObEMe.
O0BEM nupaMubl, IPU3MBbI

7.7

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOMAJSIMU IOBEPXHOCTEH,




Kon

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

00BEMaMHU ITOTOOHBIX TENT

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

I'eomeTpus

6.1

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yloUIe MWIMHIPUYECKONH IOBEPXHOCTH, OCh
MWINHAPUYECKON ToBepxHOCTH. LlwmHAp: ocHOBaHMS W OOKOBas IOBEPXHOCTD,
oOpasyromasi ¥ 0Ch, TUIONIaAh OOKOBOW U MOJIHON MTOBEPXHOCTH

6.2

KoHnnueckass moBepxXHOCTb, 00pa3yrolue KOHHYECKOH MOBEPXHOCTH, OChb W BEpIIMHA
KOHHMUYECKOH nmoBepxHocTU. KOoHyC: 0OCHOBaHUE M BeplIHA, 00pa3yoLas U 0Ch, IUIOIIAIb
OOKOBOW ¥ MOJIHOW MOBEPXHOCTU. YCEUEHHBIH KOHyC: o0Opa3ylolue U BBICOTA,
OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuaMmerp, IIouaas MoBEpXHOCTH cdeprl. B3aumuoe pac-
MOJIOKEHHE Cepsl U INIOCKOCTH, KacaTeIbHas IIIOCKOCTh K cepe, IIomanb cheps

6.4

N300pakenune Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KoMOunamuu Ten BpalleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN OKOJIO
cdepsl, cepa, BIUCaAaHHAS] B MHOTOT'PAHHUK, WIH TEJIO0 BpaIlleHUs

6.6

[Tonsstue 006 o0BEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tenl. Teopema 00 oO0BEME
NPSMOYTOJIBHOTO Mapajuienenunena u ciueactsus u3 He€. OOBEM IWIMHApA, KOHYCA.
O06bEM mrapa u Tomaas chepsl

6.7

[Tonobusie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJSIMU MOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TENT

6.8

Ceuenust mwiMHApa (MapajyIebHO U TEPIEHIUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIIHHY ), CEUCHUS [1apa

6.9

Bektop Ha miockocth W B mpocTpaHcTBe. CJIOKEHME M BBIYUTAHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTopa mO TPEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapawienenunena. PemieHuwe 3amad, CBS3aHHBIX C NPUMEHEHHEM
MPABUJI IEICTBUN C BEKTOPaMU

6.10

[IpsimoyrosnbpHast cucTtemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHathl  BeKTOpa.
IIpocreiimme 3amaum B KOOpAMHATax. YToJl MexXAy BekTopamu. CkanspHoe
MIPOM3BEICHNE BEKTOPOB. BblumclieHHWE YIJIOB MEXIY HNpPSIMBIMH M IUIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMUSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBLIEI'O

OBPA3OBAHUA
Kon .
DOBEDSIEMOL0 IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOI
posep 00pa3oBaTeJILHOW NMPOrPaMMBbI CpeHero 001ero o0pa3oBanusi
TpeOoOBaHMs

Brnanenne wmeromaMu 10Ka3aTeNbCTB, alrOpUTMaMH pELICHUs 3a/ad; yMEHUe
(bopMyIHpOBaTE W ONEPHPOBATH TMOHATHAMHU: OMpEIEIICHHE, aKCHoMa, TeopeMa,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JJOKA3aTEIbCTBO, PAaBHOCUJIbHbBIE (HOPMYIHPOBKHY;
IPUMEHSTh UX; YMEHue (QopMyaupoBaTb oOOpaTHOE M IMPOTHUBOIOJIOKHOE
yYTBEp)KJEHHE, NPUBOIUTH HPUMEPHI W KOHTPIPHUMEPHI, HCIHOJIB30BATH METOJ
MaTeMaTUYeCKON WHAYKIUH, TMPOBOAUTH OKa3aTeJbHBIE PACCYXKICHHS TpHU
peleHNH 3a/ay, OLEHHMBATh JIOTMYECKYIO IMPAaBUIBHOCTh PACCYKICHUH; yMEHHE
ONEPHPOBATH  TMOHATUSAMH:  MHOXXECTBO,  IOJMHOXECTBO,  OMNEpallMi  HaJ
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar ajs
OTIMCAHMsI PEaJbHBIX MPOLECCOB U SIBICHUH U MPH PEUICHUU 3a/1a4, B TOM YHCIIE U3
JpyTuX y4eOHBIX INPEeIMETOB; YMEHHUE ONEpPHpOBATh MOHATHAMHU: Tpad, CBSI3HBIN
rpad, AepeBo, IUKI, Tpad HA IJIOCKOCTH; YMEHHE 3aJaBaTh M OMUCHIBATH Tpadbl
Pa3NIUYHBIMU CIIOCOOAaMU; MCII0JIb30BaTh I'padbl MPU PELICHUHU 3334

YMeHue onepupoBaTh MOHATUSMU: HATypaldbHOE YHCIIO, LIEJI0€ YHUCIO, CTENEHb C
LEJIbIM TOKa3aTelieM, KOPEHb HATypaJIbHOW CTENEHM, CTENEeHb C PALMOHAIBHBIM
MoKa3aTeseM, CTENeHb ¢ JeHCTBUTENbHBIM IOKa3aTeseM, Jorapudm 4ducia, CHHYC,
KOCHHYC M TaHI'€HC MPOU3BOJBHOTO YMCJIA, OCTATOK MO MOAYJIO, PALMOHAIBLHOE
YHUCJI0, UPPALMOHATBFHOE YUCIIO, MHOXKECTBA HATYPAIbHBIX, LIEIBIX, PAllMOHATBHBIX,
JNEUCTBUTENBHBIX  YHUCEN, YMEHHE WCIIONb30BaTh  MPU3HAKH  JEITUMOCTH,
HAaWMEHBIINNA OOLIUHN IETUTENh U HAUMEHbIIee o011ee KpaTHoe, alroput™ EBkinaa
IpU pElIeHUH 3a/lady; 3HAKOMCTBO C Pa3jMYHBIMH TMO3UIIMOHHBIMU CHUCTEMaMH
CUUCJICHUS; yYMEHHUE BBITIOJHIATh BBIYMCICHUE 3HAYCHUH U TpeoOpa3oBaHUs
BBIpQOXEHUI CO cCTemeHsMU U Jorapudmamu, mpeodOpa3oBaHus JIpPOOHO-
panMoHaIbHBIX BBIpAKCHUM; yMEHUE OTIEpUPOBATH TTOHSATUSMH:
MOCIE0BATEIbHOCTh, apu(METHUECKAs MPOTPECCHsI, TeOMETpUIEcKasl porpeccus,
OeckoHeUHO YyObIBaroliasi TeoMeTpUuYecKkas IpOrpeccusi; YMEHUe 3aJaBaThb
MOCNE0BATEILHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (hopMys; yMeHue
OTNIEPUPOBATh TMOHATHIMHU: KOMIUIEKCHOE YHCIJIO, CONPSDKEHHBIE KOMIUICKCHBIE
qyclia, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opma 3amucu KOMIUIEKCHBIX
yucen  (reoMeTpuyeckas, TPUTOHOMETpHUYEcKass | ajreOpanyeckas); yMeThb
MPOU3BOIUTH apu(METHUECKUE NEHCTBUS C KOMIUIEKCHBIMH YHUCJIAMU; MPUBOIUTH
MIPUMEPHI UCTIOTB30BAHMS KOMIUIEKCHBIX YUCEN; OTIEPUPOBATH MOHATHUAMH: MaTpPHUIIA
2x2 u 3X3, onpeAenuTeNIb MaTPHILIbl, TEOMETPUUECKHI CMBICI OTPECIIUTENS

YMeHue  onepupoBaTh — NOHATHSAMM:  palUOHAJbHBIC,  HMppalMOHAJbHBIE,
NoKa3aTesbHbIe, CTEIIEHHBbIE, JOrapu(PpMHUUECKUE, TPUTOHOMETPUUYECKUE YPABHEHUS
U HEpaBEHCTBA, MX CHUCTEMbl; YMEHHUE OIEPUPOBATH MOHITUSIMH: TOXAECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO, CCTEMa YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHHI, HEPABEHCTB U CHCTEM; YMEHME DPEILIaTh
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IOMOILBIO PA3JIMYHBIX NMPUEMOB; pELIaTh
YpaBHEHHUs, HEpPaBEHCTBA M CHUCTEMbI C IapaMETpOM; IPUMEHATb YpaBHEHUS,
HEPABEHCTBA, MX CHUCTEMBI JUIsl PELIEHUs MAaTEMaTHMYECKHX 3aJad M 3ajJad W3




Kon
NpoBepPsIeMOro
TpedOBaHMSI

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o0mero od0pa3oBanus

pa3IMYHBIX 00J1aCTeH HAYKH U PEaTbHOM KU3HHU

YMeHne onepupoBaTh MOHATHAMU: (QYHKIUSA, YETHOCTh (DYHKINHU, TEPUOTUIHOCTD
GyHKIUM, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH (YHKIIHH, 3KCTPEMYyM
¢byHKUMH, HauOoJblllee M HAaUMEHblIee 3Ha4eHHs (YHKIMH Ha TPOMEXKYTKE,
HempepbiBHAs (QyHKIMS, acUMOTOTHI Tpaduka GQyHKIMH, mepBas W BTOpas
NpOU3BOJHAS (DYHKIUH, T€OMETPHUECKUN M (U3NYECKUHA CMBICI TPOM3BOIHOH,
nepBooOpasHas, OnpeeNEHHbIM UHTErpaj; YMEHUE HaXOJUTh aCUMITOTHI rpaduka
(YHKIMU; yMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOHU3BEACHUS, YaCTHOTO U
KOMMO3UIMN (YHKIMI, HAXOIUTh ypaBHEHHE KacaTelIbHOW K rpaduky GyHKIUH;
YMEHHE HaXOIHUThb MPOU3BOJHBIC 3JIEMEHTApHBIX (DYHKIIMI; yMEHUE HCIOIh30BAThH
MIPOU3BOIHYIO AJISl KcciieloBaHus (GyHKIUH, HAXOAUTh HaUOOJbIINE U HAMMEHbIINE
3HA4YeHUs (QYHKIUN; CTPOUTH Ipa)MKd MHOTOWICHOB C MCIOJIb30BAaHUEM arapara
MaTEMaTHYECKOr0  aHalW3a; MPUMEHSATh MPOU3BOAHYIO JUISI  HAaXOXKICHHS
HAWIYYIIEro PEelIeHUs B MPHUKIAIHBIX, B TOM YHCIE COLMUATBHO-I)KOHOMHUYECKUX U
bU3MYECKUX 3aJadax; HAXOIUTh IUIOMAAM U O0BEMBI (UTyp C TOMOIIBIO
MHTETrpaia; MPUBOAUTH MPUMEPHl MAaTEMaTHUYECKOTO MOJEIMPOBAHUS C TOMOIIBIO
nudGepeHIATBHBIX YPAaBHCHHH

YMmeHue onepupoBaTh HOHATHAMH: Trpaduk ¢GyHKuMM, oOpatHas (yHKIHA,
KOMITO3HWIMS  (PyHKIMH, JuHEWHas  QYyHKOWA, KBajgpaTU4Has  (DyHKIHS,
panuoHanbHast (YHKIMS, CTereHHas (QYyHKIUS, TPUTOHOMETpUYECKHE (YHKIHH,
oOpaTtHbIe TPUTOHOMETPHUYECKHE byHKIHH, MoKa3aTeJbHas
U jorapugmuyeckas (yHKIHUU; YMEHHUE CTPOUTH I'paUKHd HU3YHYEHHBIX (YHKIHH,
BBITIOJIHATH TpeoOpazoBaHus rpadukoB (YHKIMH, HCIONB30BaTh TpaduKu s
U3yUYeHUs TPOLECCOB U 3aBHUCHUMOCTEH, NMPH PEIICHUH 3aJad U3 APYTruX y4eOHBIX
IpeAMETOB M 3a/1a4 W3 PEaJbHOW JXKM3HM; BHIpaKaTh (HOPMyJIaMU 3aBHCUMOCTH
MEXTY BEJIMYMHAMU; UCIIOJIb30BATh CBOHWCTBa
U rpapuku  (QYHKOMH O pemieHds ypaBHEHHH, HEpPaBeHCTB W 3a/1ad
C mapameTpaMmu; M300pakaTh Ha KOOPIWHATHOM IJIOCKOCTH MHOXECTBa PELICHUN
ypaBHEHH, HEPABEHCTB U X CUCTEM

YMeHne pemaTh TEKCTOBBIC 3a/laud pa3HbIX THIOB (B TOM YHUCIIE HA MPOICHTHI,
JIOJIM U 4acTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4u
U3 O00JIaCTH yINpaBlIeHUs] JHMYHBIMH W CEMEWHBIMU (PMHAHCAMH); COCTABIISATh
BBIPDAKECHMS, YPaBHEHHs, HEPaBEHCTBA M HX CHCTEMBI II0 YCJIOBHUIO 33J]1ayH,
UCCIIEIOBATh MOJMyYEeHHOE pPEIlIeHHE U OLEHUBAThH MPABAONOJ00HOCTh PE3yIbTATOB;
YMEHHE MOJENHMPOBATh pEajbHblE CUTYallUH HA S3bIKE MAaT€MAaTHKH; COCTAaBJIAThH
BBIDAKCHMSI, YPaBHEHHUs, HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHUIO 33JayH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJENIM C MCIOJB30BaHUMEM afmapara ainreopsl,
MHTEPIPETUPOBATH MTOJYYEHHBIM pe3yJIbTaT

VYMeHue omepupoBaTh IMOHATHSAMH: CpeIHee apU(METHUECKoe, MeIHaHa,
HauOoJpIllee M HaWMEHbIICe 3HAYCHHS, pa3Max, IUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHWE YHCJIOBOTO Habopa; yMEHHE W3BIIEKaTh, HHTEPIPETHPOBATH
uHpOpMalLMIO, TIPEACTAaBICHHYI0 B Ta0imuIax, Ha Juarpammax, Trpadukax,
OTPaXAIOUIYI0 CBOMCTBAa pEAIBHBIX MPOIECCOB U SIBICHHWH; NPEICTABIATH
MHPOPMALIMIO C TOMOINBIO TAaONUI[ M JAMArpaMM; HCCIIEAOBaTh CTaTHCTHYECKUE
JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TIpapHUYecCKUX METOAOB M AIICKTPOHHBIX
CpeAcTB; TpaUuecKd HCCIENOBATh COBMECTHBIC HAOIIONEHUS  C TIOMOIIBIO




Kon
NpoBepPsIeMOro
TpedOBaHMSI

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o0mero od0pa3oBanus

JIMarpaMM pacCEUBaHUs U JUHEMHOMN perpeccuun

YMeHue onepupoBaTh MOHATHAMHU: CIyYalHBIH ONBIT M CiIy4aifHOE COOBITHE,
BEPOSATHOCTb  CIIy4allHOTO  COOBITHS; yYMEHHE BBIYUCIATH  BEPOSITHOCTH  C
UCTIOJIb30BaHUEM TpaUUeCKUX METOJIOB; HPUMEHATH (OPMYJIBI CIOXKCHHS U
YMHOXCHHUSI BEPOSITHOCTEH, (OpMyIly MOJHOW BeposTHOCTH, (popmyny beprymim,
KOMOWHATOpHBIE (DaKThl U (POPMYIIbI; OLICHUBATH BEPOATHOCTH PEabHBIX COOBITHH;
YMEHHE ONEpUpOBaTh IOHATUAMU: ClIyd4aliHas BEJIWYMHA, PaCIpEICIICHHE
BEPOATHOCTEH, MATEMAaTUUECKOE 0XKHIaHUE, AUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHUE
Clly4ailHOW BeNMYMHBI, (DYHKIUM paclpeieieHuss U IUIOTHOCTH PaBHOMEPHOIO,
[IOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacIpe/leleHU; YMEHUE UCIOIb30BaTh CBOMICTBA
M3YYECHHBIX PACNpEeICIICHUN NIl PEHICHHs 3a1a4; 3HAKOMCTBO C MOHATHAMM: 3aKOH
OONBIIMX 4YHUCEN, METOJbl BBIOOPOYHBIX MCCIECIOBAHUN; YMEHHE NPUBOJIUTH
IPUMEpPBI TPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOJHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHE OIEpUPOBATH IOHATHUSMU: COUETAHHE, NEPECTAHOBKA, YHUCIIO
COUYETAaHUH, YHMCIO TNEPeCcTaHOBOK; OuMHOM HplOTOHA; yMeHHUe MNPUMEHATh
KOMOWMHATOpHbIE (AKTBI M PAcCyXIEHHUS s pEUIeHUs 3aJad; OICHHUBATh
BEPOSITHOCTH PEAIBHBIX COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MMOITYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, IpsiMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUN YroJ, IBYI'PAHHBIA yroJ, TPEXTPAaHHBIN
yTOJ, CKPCIUMBAIOIIUECS MPsAMBIC, MapaUIEIbHOCTh U IMEPIEHAUKYISAPHOCTH
IPSIMBIX U IIJIOCKOCTEM, YIoJl MEXAY IIPSAMBIMU, YTOJI MEKIY NPSMOU U IUIOCKOCTHIO,
YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSTHHE MEXAY
IIPSIMBIMU, PACCTOSIHUE MEKIY IUIOCKOCTSMM; YMEHHME HMCIOJIb30BaTh IIPU PELICHUU
3ajja4 U3y4yeHHbIe (PAKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE OLIEHUBATh Pa3Mephbl
O00BEKTOB OKPY)KAIOLIETO MHpa; CTPOUTh MATEMaTHUECKHUE MOJENIU C TOMOIIbIO
IEOMETPUYECKUX IMOHATUN M BEIWYMH, PEIIaTh CBS3aHHBIE C HUMH NPAKTUYCCKUE
3a1auu

10

YMeHue omnepupoBaTh TMOHATHSAMH: IUIOMAAb  (GUTYpHl, 00BEM  (UTypHI,
MHOTOTPAaHHHMK, MPAaBUJIBHBII MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napaulesenuIe], Mpru3Ma, MupaMuia, GUrypa u HOBEPXHOCTh BPAIICHUS, IMIINHIID,
KOHYC, 1map, chepa, miomanb cepsl, MIOMaab TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHyCa, HWINHAPA, 00BEM Ky0a, MpSIMOYTOJIBHOTO Mapaulesenuea, MHPaMubl,
NpU3MBI, IMIMHAPA, KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUs KOHyca U
WINHIPA, TapajuleIbHBIe OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs cepbl, HWINHAPA, KOHYCa; YMEHHUE CTPOUTH CEUeHHUEe MHOTOTPAaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYpPHl M MOBEPXHOCTH BpAIICHHS, UX CEUCHUS, B
TOM YHCJE C THOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHSITH CBOWMCTBA
reOMETPUYECKUX  (QUryp, CaMOCTOSTEIbHO  (OPMYIMPOBATH  OMPEACICHHS
u3ydyaeMblX (Uryp, BBIIBUTaTh THUIOTE3bl O CBOMCTBaX W  IpH3HAKax
reoMeTpuIecKux (uryp, 0OOCHOBBIBATh MM ONPOBEPraTh MX; yMEHHUE MPOBOIUTH
KkiIaccuukanuio (GUryp Mo pasMYHbIM TPHU3HAKaM, BBIMOJHATH HEOOXOIUMbIC
JIONOJTHUTEIbHbBIE TOCTPOCHHUS

11

YMeHue omnepupoBaTh MOHITHSIMH: JBIKEHHE B IMPOCTPAHCTBE, IMapajlieIbHBIN
NEepeHOC, CUMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, TIOBOPOT, Mpeodpa3oBaHue
1o100us, MoJ00HBIe GUTYPHI; YMEHUE PACIIO3HABATh PABHBIE U MOJO0HBIC PUTYPHI,




Kon
NpoBepPsIeMOro
TpedOBaHMSI

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o0mero od0pa3oBanus

B TOM YHCIIe B IPUPOJEC, UCKYCCTBE, apXUTEKTYpPe; UCIIOIH30BATh T€OMETPHUICCKUE
OTHONICHUS TPU PEHICHUH 3a]a4; HaXOAWTh T'€OMETPUYECKUE BEIUYHMHBI (IJIMHA,
yToJ1, IJIONIab, 00bEM) TIPH PEIICHUU 3a7a4 U3 IPYTUX YUEOHBIX MPEIMETOB U U3
pEaIbHOM KU3HU; YMEHHUE BBIUUCIATH T€OMETPUUYECKHUE BEIWYMHBI (IJIMHA, yTOI,
wiomanab,  00BbEM,  IUIOMAAP  MOBEPXHOCTH),  HWCHOJIB3YS  W3yYCHHBIE
(GOopMyJIBI M METOJIBI, B TOM YHCIE: IUIONIah MOBEPXHOCTH MUPAMHIbI, TPU3MBI,
KOHyCa, LWIMHIpa, Iomanab cheppl; 00bEM  Kyba, MPSIMOYTOJIEHOTO
napaJuiesienure/a, TUpaMuIbl, IPU3MBI, IWIMHIPA, KOHYCAa, Iapa; YMEHUE HAXOIUTh
OTHONIEHHE 00hEMOB OJOOHBIX UTYD
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YMeHue oneprupoBaTh MOHATUSAMU: MPSMOYTOJbHAs CHCTEMA KOOPIMHAT, BEKTOP,
KOOpJMHATBl TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEJICHUE
BEKTOpa Ha YHCJIO, Pa3jOXKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE IMPOU3BEICHHUE,
BEKTOPHOE IMPOU3BENEHHE, Yrojl MEXAy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN M KOOPJWHATHBIN METOJ JUIsl pellIeHUs F€OMETPUUECKUX 3a/1a4 U 3a/1a4
JIPYTUX Y4eOHbIX MPEAMETOB
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YMeHue BbIOMpATh MOAXOISAIIMN METON Ui peUIeHHs 3aJavyd; TOHUMaHUe
3HAYUMOCTH MAaT€MAaTHUKH B M3yUYEHUU NMPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHUM; YMEHHE pAacClO3HABaTh MPOSIBIEHWE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHUE MPUBOJUTh MPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U MHPOBOM
MaTEMaTUYECKOM HAYKU
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MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucra v BBIYUCIICHUS

1.1

HatypasbHble 1 nenble yncia. [Ipu3Haky geMMOCTH HEIbIX YUCE

PamuonansHbie 4yucia. OOBIKHOBEHHBIE U JCCATUYHBIC I[pO6I/I, IMPOLICHTHI, OECKOHEUHBIE

1.2 TIEPUOIUYECKHE IpoOU
13 ApI/Iq)MeTI/I‘-I?CKI/Iﬁ KOpEHb HAaTypalbHOU cTeneHu. JeficTBus ¢ apupMeTHUECKUMHI KOPHAMHU
HaTYpaJIbHOM CTETEeHU
1.4 Crenenb ¢ uensiM MokazateiaeM. CTeneHb C palMoOHaNbHBIM TokazareneM. CBoiicTBa
CTETICHH
15 CuHyc, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YICIIOBOTO apryMEeHTa
1.6 |Jlorapudwm uucna. /lecaTuunbie ¥ HATYpaJIbHBIC JOTapHU(BMBbI
JeiictButenpHble yucia. ApudMeTHUECKHe oOnepanuud ¢ JACHCTBUTEIbHBIMH YHCIAMU.
1.7 |Ilpubnux€HHble BBHIYMCICHUS, TpaBUia OKpPYIJIEHUS, NPUKHIKA M OLEHKa pe3ysbTara
BBIYMCIICHUI
1.8 |IIpeobpazoBaHue BhIpKCHUN
1.9 | KommiekcHble yucna
2 | YpaBHEHHUs U HEpABEHCTBA
2.1 |Ilenble u qpoOHO-pallMOHATbHbBIE YPABHEHHUSI
2.2 |HppanuoHanabHble YPaBHEHUS
2.3 | TpuroHoMeTpuiecKrue ypaBHEHUs
2.4 |Iloka3zaTenbHble U Jorapudmuueckue ypaBHEeHUs
2.5 |llenbie u qpoOHO-paMOHAIEHEIC HEPABEHCTBA
2.6 |HppanmoHnaabHble HEpaBEHCTBA
2.7 |Iloka3zaTenbHble U JorapudMuyeckre HepaBeHCTRA
2.8 | TpuroHomMeTpriecKkrue HEPaBEHCTBA
2.9 | CucTtemMbl U COBOKYITHOCTH YPABHEHHI 1 HEPABEHCTB
2.10 [YpaBHeHus, HEpaBEHCTBA M CHCTEMBI C TapaMeTpamMu
2.11 [Marpuia cucteMbl JUHEHHBIX YpaBHEHHH. ONpe1eInTeNb MaTPUILbI
3 OyHKIMH U TpaduKh
31 Oynkuus, cnocoOwl 3aaanus GyHkiuu. ['paduk GyHkunu. B3zaumHo obpaTHbie QyHKIMU.
Yéruple u Heu€THble pyHkuuu. Ilepuoanueckue GyHKIMU
Ob6nacte ompeneneHus ¥ MHOXKecTBO 3HaueHui ¢yHkiuu. Hynu Qynkuuu. [IpomexyTku
3.2 |3HaKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHHUMYMBI
dbyukiun. Hanbonpiiee 1 HauMeHbllee 3Ha4eHne PyHKINK Ha TPOMEKYTKE
33 CrenenHast GyHKIMS C HATypalbHBIM M II€JIBIM TOKaszaTeneMm. E€ cBoiictBa u rpaduk.
CBolicTBa 1 rpadyik KOPHS 1-0¥ CTETICHU
3.4 |[Tpuronomerpuueckrie GpyHKINU, UX CBOMCTBA U rpaduku
3.5 |Iloka3arenbHas u sorapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKu
36 Touku paspsiBa. AcuMnToThl rpadgukoB ¢yHknuid. CBoiCTBa (yHKIUH, HEIPEPHIBHBIX Ha
OTpe3Ke
3.7 |IlocnemoBaTeabLHOCTH, CIIOCOOBI 3aJaHus IIOCIEN0BATEILHOCTEN
3.8 [Apudmernueckas u reomerpuueckas nporpeccur. Dopmysa cI0KHBIX TPOIEHTOB




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

4 Hauana MaTemaTnuecKkoro agaiansa

4.1 |IIpousBoxnas dyHkumu. [Ipon3BogHbIE 31€MEHTAPHBIX (DYHKITHIA

49 [TpumeHeHne MPOU3BOJHON K MCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH U DKCTPEMYMBI.
' Haxoxieane HanboIbIIero 1 HAaMMEHBIIETO 3HAYCHYS YHKIIMH HA OTPE3KE

4.3 |IlepBoobOpa3nas. MHTerpan

5 MHokecTBa U JIOTUKA

5.1 | MHoxecTBO, onepaiuu HaJ MHOKecTBaMHu. Jlnarpammel Ditiepa — Benna

5.2 |Jloruka

6 BeposiTHOCTB U cTaThCTHKA

6.1 |OnucarenpHas CTaTUCTHKA

6.2 [BeposTHOCTH

6.3 |KomOunaropuka

7 |I'eomerpus

7.1 | Durypsl Ha IJIOCKOCTU

7.2 |[IIpsiMble ¥ MIIIOCKOCTH B TPOCTPAHCTBE

7.3 [MHororpaHHuKu

7.4 |Tena v NOBEPXHOCTH BPAILICHUS

7.5 |KoopauHaThl 1 BEKTOPHI




YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30OBATEJBHOM
JAEATEJIBHOCTH

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

Matemaruka. ['eomerpusi. 10 kmacc : yrmyOiaeHHbIN ypoBeHb : yueOHuk / A. I'. Mepamx, /1.
A. Homuposgckuit, B. I1. [Tonsikos ; moxg pexn. B. E. Ilogonbckoro. - 3-e u3f., mepecMoTp. -
M. : Benrana-I'pad, 2020.

Matemaruka. ['eomerpusi. 11 xmacc : yriyOaeHHBIH ypoBeHb : yaeOHuK / A. I'. Mep3msk, /1.
A. Homuposckuit, B. I1. [Tonskos ; nog pen. B. E. Ilogonbckoro. - 3-e u3a., mepecMoTp. -
M. : Benrana-I'pad, 2020.

Martematuka: anrebpa v Hayalla MaTeMaTHYECKOT0 aHanu3a, reometpus. ['eometpus : 10-
11-e kmaccel : 6a30BbIi 1 yriryOneHHbIH ypoBHH : yueOHuk / JI. C. AtanacsH, B. ©.
Bbyry3o0s, C. b. Kagomues [u ap.]. — 13-e u3a., crep. — Mockaa : [IpocBemenue, 2025.

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

VY4eOHO-MeToInYecKoe 0OecieueHre MPernoaaBanusl MaTeMaTHKH (B TOM YUCIIE Ha
yriryosieHHOM ypoBHE). Cpennee oOmiee oOpazoBanme. 10—11 kmaccel : MeToaHYECcKOe
nocobue / E.A. bapakosa. — M. : ®T'BHY «HCTUTYT copepkaHusi © METOJJ0B O0yUEHHsD,
2024. - 26 c.: un.

COOpHUK TUTIOBBIX 3a/IaHUM JJIsI TEKYIIETO OIICHUBAHMS 110 YYEOHBIM MpeaMeTam
«Marematuka» u «MHpOopMaTHkay : MmeToaudeckue pekomernaanuu / T.B. Pacramanckas,
E.A. bapakoga, A.C. I'oponenckas. — M. : ®I'bHY «MHcTUTyT conepkanus U METOJ0B
00yueHus», 2024. — 94 c.: u.

Cucrema OLEHKH JOCTHKEHHUH IIIaHUPYEMBIX MPEAMETHBIX PE3YJIHTATOB OCBOCHUS
ydyeOHoro npeameta «Marematukay. CpeaHee od1iee oOpa3oBaHUe : METOAMYCCKUE
pexomennanuu / J1.O. Pocnosa, E.E. Anekceesa, E.B. byiko, I.1. Kapamoga ; mox pen.
JI.O. PocnoBoii. — M. : ®I'BHY «HCTUTYT coaepkaHust © METO0B oOydeHus», 2024, — 37
C.: M.

Peanuzarus npoduiibHOT0 00y4YeHUs TEXHOJIOTHUECKOW (MHKEHEPHOW ) HallpaBJIEHHOCTH Ha
ypOBHE cpeaHero obmiero oOpasoBanus : Meroauueckue pekomengammu / T.FO. JlomakuHa,
H.B. Bacunbuenko, A.1O. [lentun u ap. ; nox pen. T.1O. Jlomakunoit. — M. : ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTus oopazoBaHus», 2024. — 55 c.

Cucrema OLEHKH JOCTHKEHHUH MIaHUPYEMBIX MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS
yaeOHoro npeamera «Marematukay. OCHOBHOE 00111ee 00pa30BaHME : METOIUIECKUE
pexomennanuu / JI.O. Pocnosa, E.E. AnekceeBa, E.B. by1ko ; mox penpakmueti JI. O.
PocnoBoit. — ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTus oopazoBanusy», 2023. — 48 c.: mi. 12
JlocTrxeHne MeTarpeIMETHBIX pe3yIbTaTOB B paMKaxX U3y4YeHHs MPEIMETOB
MaTeMaTH4eCcKoro 0J10ka (0OCHOBHOE o0Iiee 00pa3oBaHuE) : METOAMYECKHUE PEKOMEHIAINH /
JI.O. Pocnosa, E.E. Anekceesa, E.B. byuko ; nox pen. JI.O. Pocnosoii. — ®DI'BHY
«MHCTUTYT cTpaTeruu pa3BUTus oopazoBanus», 2023. — 73 c.: u.

Maremartuka (yriryOneHHbINH ypoBeHb). Peanmmzarus tpeboBanniit ®I'OC cpeanero oomiero
obpazoBanus : Mmeroanueckoe nocoodue s yuurens / JI1.O. Pocnosa, E.E. Anekceesa, E.B.
byuxo ; mox pen. JI.O. PocnoBoii. — ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTUs
obpazoBanus», 2023. — 92 c.: u.

MareMatuka : reoMeTpus. YTriayOneHHbIN ypoBeHb : 10 kiace : Meroaudeckoe mocooue / E.
B. Byuko, A. I'. Mep3nsk, B. b. ITononckuii, M. C. fxup. - M. : Benrtana-I'pad, 2020.



Matematuka : reomeTpus. YTIIyOneHHbINH ypoBeHb : 11 kitace : Mmetoanueckoe nocooue / E.
B. byuko, A. I'. Mep3insk, B. b. [Tononckuii, M. C. fAxup. - M. : Benrana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NMHTEPHET

bubmuoreka [JOK
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