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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust sIBIISIETCS OJTHUM M3 0a30BBIX KypPCOB Ha YPOBHE CpeTHET0 0011Iero o0pa3oBaHus,
TaK Kak o00eCneYrMBaeT BO3MOXXHOCTh HM3YYCHHS JUCIHHUIUIMH  €CTECTBEHHO-HAYYHOM
HAIPaBJIECHHOCTH W MPEAMETOB T'YMAHHTAPHOTO MHKJIA. [IOCKOIBKY JIOTHYECKOE MBIIIUICHHE,
dbopMupyeMoe TpU H3YYECHUH OOYYAIOIIMMUCS MOHATHMHBIX OCHOB TE€OMETPHUH, IPHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHHUU IEMOYKU JIOTMUECKUX YTBEPXKICHHUM MpH pelIeHun
FeOMETPUUECKUX 3aJady, yYMEHHE BBIABUraTh M ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO
HCIIONB3YIOTCSL TIPU PEIIEHUHU 3a7a4 €CTECTBEHHO-HAYYHOTO IIMKIIA, B YaCTHOCTH (DU3MUECKHX
3aza4.

Ilenp ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha yriyOinéHHOM ypOBHE —
pa3BUTHE WHIUBUAYAJIbHBIX CHOCOOHOCTEH OOydYalomUXCsl NPU H3YyUYEHUU T'e€OMETPHH, Kak
COCTaBIIsifOlEH mpeaMeTHOM oOnactu «Marematuka W MHPOpMaTHKa» uepe3 obecrieueHue
BO3MOXXHOCTH TMPHOOPETEHUs U HUCIOJIb30BaHUS OoJjiee TIyOOKHX TeOMETPUYECKUX 3HAHUN U
JIeHCTBUH, cenu(UUHbIX T€OMETPUH, U HEOOXOJUMBIX JUIS YCIEHIHOTO MPO(EeCCHOHATHHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIIOJb30BaHUEM MaTEMATHUKH.

[TpropuTeTHBIMH 3a/1a4aMH Kypca T€OMETPUN Ha YTITyOJIEHHOM YPOBHE, PACIIUPSIOUIIMH U
YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCS:

paciivpeHue npeICTaBIeHHs O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl U (POPMUPOBAHKE
OCO3HAHUS B3aUMOCBS3U T€OMETPUU C OKPYKAIOIIHUM MUPOM;

dbopMHUpOBaHHE MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, O3BOJISIOLIUX ONUCHIBATh U U3y4aTh Pa3HbIE SIBICHUS OKPYKAIOILETO
MUpa, 3HAHHE MOHATUHHOTO anmapara 1o pasaeny «CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

dbopMupoOBaHUEe YMEHHUS BIIAJeTh OCHOBHBIMU MOHATUSMU O MIPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMHU CBOWCTBaMH, 3HaHHE TeopeM, (OpMyJNT M YMEHHE HUX MPUMEHSITh, YMEHHUs
JTIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHHUs 3a/1aY;

dbopMHUpOBaHME YMEHHS paclo3HaBaTh Ha 4YEPTEKaxX, MOJCISIX M B peaJbHOM MHpPE
MHOTOTPAaHHUKH U TeJIa BpalleHUs, KOHCTPYUPOBATh TEOMETPUUECKUE MOJENH;

¢dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTHYECKOIO IIOCTPOEHUs
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHUMAHUS POJU AKCHOMATHKH IPH TMPOBEJCHUU
paccyKJIeHU;

dbopMHpOBaHHE YMEHHUS BIAJETh METOJAaMM J0Ka3aTeIbCTB MU aJITOPUTMOB pPELICHHUS,
YMEHUA HX MPUMEHATb, IPOBOAUTHL [OKA3aTCIIbHBIE pPACCYKIECHHUA B XOAEC PpELICHUsd
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM coJepkKaHueM, (OopMHpOBaHUE
NOpPEACTaBICHU O HEOOXOAMMOCTH [0Ka3aTeIbCTB INpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM AaKCUOMATUKHU B IIPOBEACHUU JICAYKTUBHBIX PACCYKICHUM;



Pa3sBUTHEC ©W COBCPUICHCTBOBAHUC MHHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH
06yqa10m1/1xc;1, MO3HaBaTEILHOU AKTUBHOCTH, HCCICAO0BATCIBbCKUX yMeHI/If/'I, KPUTHYHOCTHU
MBIIIJICHUS, HHTEPCCAa K U3YUYCHUIO TCOMCTPHHU,

dopmupoBaHne (DYHKIMOHAIBHOW TPaMOTHOCTH, PpEJIEBAHTHONM TI'EOMETpUHU: YMEHHUs
pacro3HaBaTh POSBICHHUS T€OMETPUUYECKUX MOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX
KU3HCHHBIX CHUTYyalMsIX W TP HU3YYEHUH JPYTHX Y4YeOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEAlbHbIX CHUTyallUi, HCCIEA0BAHUSA
MOCTPOEHHBIX MOJIEJICH, UHTEPIIPETAIIH [T0JIyYEHHbBIX PE3YJIbTAaTOB.

OCHOBHBIMU COZIEpP>KATEIbHBIMU JIMHUAMH yueOHOro Kypca «['eomerpusi» B 10—11 knaccax
aBIsitoTCs: «lIpsiMble M MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHUKN», «Tena BpalleHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE», «/{BUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpebGoBaHHE «YMETh ONEPUPOBATH TMOHATHIMUY,
pEJIeBAaHTHBIMH T€OMETpUU Ha yriayOnéHHOM ypoBHe oO0yuenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJepXKaTelbHbIM JIMHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUU
pacmpezienaeTcss He TOIbKO MO0 CoepKaTeIbHBIM JIMHUSM, HO U 10 rojam ooydenus. Coneprkanue
o0pa3oBaHUs, COOTBETCTBYIOIIEEC NMPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanpHoil padoueit
MPOTPaMMBI, pacIpeIeIEHHBIM 10 TOJ1aM 00YYEHHUS, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCaM O0ydaroniecsi 00pamaiuch HeOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHW30BaTh  OBJAJCHUE TEOMETPUYCCKUMH TOHATUSAMH W  HaBBIKAMU
MOCJIEZI0BATENBHO U IOCTYIATEJIBHO, C COOJIIOICHHEM MPHUHIIMIIA NPEEMCTBEHHOCTH, a HOBbIE
3HAHUS BKJIIIOYATh B OOIIYIO CUCTEMY T€OMETPUYECKUX MPEICTABICHUI 00yUYaONXCs, paCIUpPsis
U yriyonss e€, o0pas3ys mpoYHble MHOYKECTBEHHBIE CBS3H.

[Tepexo k U3yUeHUIO T€OMETPUH Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycnoBus A AuddepeHnnandd oOydeHHs, TOCTPOCHHUS WHIANBUAYAIbHBIX
o0pa3oBaTeNbHBIX  MPOTpamm, o0ecrieunTh  YrIyONE€HHOE  M3yYE€HHE  TEeOMETPUH
KaK COCTaBJISIFOIICH yaeOHOro npeamera «MareMaTukay;

MOJIFOTOBUTh OOYYAIOUIMXCA K MPOJOJDKEHHIO M3YyUeHHUsI MaTeMaTHKU ¢ y4€TOM BbIOOpa
Oynymieit mpodeccun, obecreunBasi MPEEMCTBEHHOCTh MEXKIy OOmMMM M TPOo(ecCHOHATbHBIM
oOpa3zoBaHHEM.

Ha u3yuenue yue6HOrO Kypca «I'eomeTpusi» Ha yrimyOon€HHOM ypoBHe oTBoauTcs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Heeno).
COJAEP KAHUE OBYYEHUS

10 KJIACC



HpﬂMI)Ie H IIJIOCKOCTHU B MMPOCTPAHCTBE

OcCHOBHBIE TIOHATUS CTEpEeOMETpUU. Touka, mpsiMas, TIOCKOCTh, MpocTpaHcTBO. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue NMpsIMBIX B IPOCTPAHCTBE: MEpPECceKaroluecs, napajieibHble U
cKpeluBaromuecs npsmele. [Ipu3Haku ckpemuparomuxcs npsmboix. [lapanieabHocTh NPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: NapasuleibHble MpPSIMblE B MPOCTPAHCTBE, MApauIEIbHOCTh TPEX
OpsIMBIX, MApajuleNbHOCTh OpsIMOM M Iiockoctu. [lapamnensHoe M IEHTpaiabHOE
pOeKTHpOBaHue, n300paxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalIeIbHOTO MPOEKTUPOBAHUSI.
N3ob6paxenue ¢Guryp B napajuiebHOM MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJl
MEXIy MPsMBIMH B HpocTpaHcTBe. [lapaienbHOCTh MIOCKOCTEH: MapajuieibHble MIOCKOCTH,
CBOMCTBA MapaiesibHbIX IiockocTeil. [IpocTeiiine npocTpancTBEHHbBIE (UTYphI HA MIIOCKOCTH:
TETpa’/p, NapajuleIeuIe ], IOCTPOSHUE CEUEHUH.

[lepnieHIUKYISIPHOCTD MPAMOM U IJIOCKOCTU: MEPIEHAUKYJISIPHBIE IPSIMbIE B IPOCTPAHCTBE,
npsiMble TapajuielbHble M MEePHEHAUKYJSPHbIE K TUIOCKOCTH, MPU3HAK MEepHEHINKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TE€OpEMa O MNPSIMOM NEPHEHAMKYJSAPHON IMIOCKOCTH. OpTOroHalibHOE
npoektupoBanue. IlepneHIuKyIssp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MPSIMOMU JI0 THIOCKOCTH, MPOEKLHUs (PUTYpHI Ha TUIOCKOCTh. [leprneHInKyIspHOCTb
IJIOCKOCTEW: TpPU3HAK MEPHEHAUKYJSPHOCTH  JIByX IUIOCKOocTed. Teopema 0  TpEX
[EPIEHANKYJIISPaX.

VYTIIIbl B IPOCTPAHCTBE: YIoJl MEXY IPSAMOM U TUNIOCKOCTbBIO, IBYTPAHHBIN yTOJI, TUHEWHBII
yroil AByrpaHHoro yria. TpéXrpaHHblii M MHOrorpaHsable yriibl. CBOWCTBa IUIOCKHX YTJIOB
MHOrorpaHsoro yria. CBONCTBa IUIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHUHYCOB ¥ CUHYCOB JUUIsl TPEXTPAHHOT'O yIJia.

MHororpaHHuKH

Buibl MHOTOTpaHHUKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsimast
U HAaKJIOHHAas TPU3MBI, OOKOBas U TIOJMHAs TOBEPXHOCTh Npu3Mbl. [lapamienenumnesn,
IIPSIMOYTOJIBHBIM MMapajuleJIeNuIel W ero cBoWcrBa. KparTyailluime moyTM Ha IOBEPXHOCTH
MHoOTOrpaHHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yToJibHas MUpaMuja, MpaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
IIPAaBWIBHOM nupaMuel. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWIIbHAsS NPU3Ma M IPaBHIIbHAsS
nUpamu/a, NpaBUiIbHas TpEyrojbHasi MUpaMuaa U IPpaBUIbHBIN TeTpasap, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, 10AEKa3Ip U UKOCAdIP.

Brruucienue »neMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [Lmomans 60KOBOM
MOBEPXHOCTH U TIOJTHOM MTOBEPXHOCTHU MPSMOU MPU3MBI, TUIOIIAIh OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [Inmomaas G0KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIHLHOU
MUPAMUJIBI, TEOPEMA O TUIOMIAIN YCEUYEHHON TUPAMU/IBI.



CumMMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM TNPABUIBHBIX MHOTOTPAaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOTPAHHUKE: CUMMETpHUS MapajuleNieNuIea, CUMMETpPUs
IIPaBUJIBHBIX TPU3M, CHMMETPHS IPABUIIHON TUPAMU/IBI.

BekTOpBI 1 KOOPANHATHI B POCTPAHCTBE

[ToHsiTHsI: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpaBJIE€HHbIE W IPOTUBOIIOJIOXKHO HaIlpaBlIEHHbIE BEKTOphl. PaBeHCTBO
BEKTOpOB. JlefcTBUS C BEKTOpaMM: CJIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4yncio. CBOMCTBA Cl10KEeHUS BEKTOPOB. CBONWCTBA YMHOXKEHUS
BeKTOpa Ha 4ncio. [lonsTre koMIutaHapHble BeKTOpbI. [Ipu3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[TpaBmwiio mapamnenenunena. TeopemMa O pa3loXEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsimoyronbHas cucrtema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. Cs3b
MEXJly KOOpJMHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. YToia Mexay BekTopamu. CkaispHoe
IIPOU3BE/IEHNE BEKTOPOB.

11 KJIACC
Tena Bpamenus

[ToHATHA: UMIAMHOpUYECKAas IOBEPXHOCTb, KOHUYECKas IOBEPXHOCThb, cdepudeckas
IIOBEPXHOCTh, 00pa3yrolIye NOBepXHOCTEN. Tena BpalleHus: LHIMHIP, KOHYC, yCeUEHHBINH KOHYC,
cdepa, map. B3aumuoe pacnonoxxenue chepbl U MIOCKOCTH, KacaTelbHasl MIOCKOCTh K chepe.
N300pakeHue Tes BpalleHHus Ha TIIOCKoCTH. Pa3BépTka nuianHapa u konyca. Cummetpus chepsl
U 11apa.

O06bEM. OcHoOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJBHOTO
napajienenunena u ciaeacTBus u3 He€. OO0BbEM TPSIMON M HAKIOHHON MPHU3MBI, IHIUHIPA,
nupaMuIbl U KoHyca. OOBEM I1apa U mapoBOTrO CETMEHTA.

KomOunanuu Ten BpamieHus W MHororpaHHukoB. [Ipu3ma, BhucaHHass B LMJIHHJID,
onucaHHas okoisio IuuHApa. [lepeceuenune cdeprsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IIOCKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJI0 c(hephl, chepbl, BHUCAHHON B
MHOT'OI'PaHHMK MJIM TEJIO BpAIEHUS.

[Tnomane MOBEPXHOCTH LMIMHApA, KOHYyca, Iutomans cdepsl u e€ uacreil. [lomobue B
npoctpanctBe. OtTHomeHHEe O00BEMOB, IUIOIAACH MOBEPXHOCTEH TMOJOOHBIX  (uUryp.
[IpeoOpazoBanne momoOusi, romoTeTus. PemeHne 3amad Ha TJIIOCKOCTH C HCIIOJIIB30BAHUEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoenue cedeHnit MHOTOTPAaHHUKOB M TEJl BPAILICHHS: CEUSHUS LIMITMHIPA (MTapajieIbHO
U TIEPIICHAUKYJISAPHO OCH), CEUYEHHUs KOHyca (TMapajuleJbHble OCHOBAHMIO M TMPOXOJAIINE Yepes
BEpILKHY), CEUEHUS 11apa, METOAbl MOCTPOEHUS CEYEHUI: METOJ CIEA0B, METO/ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE



BexTops! B pocTpancTBe. Onepanuu HaJl BEKTOpaMU. BeKTopHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsmoyrosnpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnokenue BexkTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MpH
peLIEeHNN TEOMETPUYECKHX 3a]1a4.

J]BI/I)KQHI/IS[ B MMPOCTPAHCTBE

JBmwxenus npoctpancTBa. Otodpakenus. JIBmkeHus u paBeHCTBO ¢uryp. OO1ue cBolicTBa
JIBUOKEHUM. BUIbI MBHKEHMI: MapaisienbHblil epeHoc, HeHTpadbHas CUMMETPHS, 3epKalibHas
CHMMETpPHs, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoBanus nmogodus. [Ipsmas u chepa Ditnepa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPU S
(YIJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJHET'O OBIIIETO OBPA3OBAHMUS

JINMYHOCTHBIE PE3YJIBTATHI
1) rpa:kaaHcKoe BOCIUTAHUE:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MIMU  OOydYaroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4YJICHa POCCUHCKOro OOIIECTBa, MPEICTaBIEHHE O MATEMaTHUYECKHMX OCHOBaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMH, HpPOLENyp TIpakJaHCKOro oOriecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHHE B3aMMOACWCTBOBATH C COLMAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSMHU U Ha3HAYEHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKIaHCKON HJICHTUYHOCTH, YBAKCHHS K MPOIUIOMY H
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaT€MaTUKOB M POCCUMCKON MaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE ITHUX JIOCTHKCHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOro  Hapoaa, c(HOpMHUPOBAHHOCTh
HPABCTBCHHOI'O CO3HAHUA, OTUYCCKOTO IMOBEACHUA, CBA3AHHOI'O C MPAKTUYCCKUM MPHUMCHCHUCM
JOCTYDKEHUM HayKM M JAEATENbHOCTBIO YU€HOIO, OCO3HAHME JIMYHOIO BKJIAZa B IMOCTPOCHHE
yCTOHuUMBOro Oyayuiero;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

9CTCTUYCCKOC OTHOMICHUC K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTCﬁ,
O6’L€KTOB, 3ajJa4d, peH.IeHHfI, paccyx(z[eHI/Iﬁ, BOCIIPUUMYHUBOCTE K MATCMATHYCCKUM AaCIICKTaM
Ppa3InYHbIX BUJIOB UCKYCCTBA,

5) ¢pu3nyecKkoe BOCIUTAHUE:



C(bOpMI/IpOBaHHOCTI) YMCHUA MMPUMCHATb MAaTEMATUUCCKHUEC 3HAHUA B MHTEPCCAX 310POBOI0
u 0Oe3omacHOro o0Opasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
nUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHSATHH U OT/bIXA, peryyspHast PU3NUecKas aKTUBHOCTB ),
(1)I/ISI/I‘~I€CKO€ COBCPHICHCTBOBAHUE IPU 3aHATHUAX CHOpTI/IBHO-OS}IOpOBI/ITCJ'IBHOﬁ JACATCIIbHOCTBIO,

6) TpyoBO€ BOCIHTaAHHE:

TOTOBHOCTH K TPY/AY, OCO3HAHUE LIEHHOCTU TPYIOJIO0US, HHTEpEC K pa3indyHbIM chepam
npohecCuoHaNBHOM AEsITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKONW U €€ MPUIOKEHUSIMH, YMEHUE
coBepuIaTh OCO3HaHHBIA BBIOOp Oyaymied mnpodeccu U peann3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTeMaTHUECKO HAPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHME:

Cc(OPMHPOBAHHOCTh IKOJOTMYECKOW KYJIbTYphl, TOHUMAHHWE BJIHMSAHUS COLUAIBHO-
HSKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJAHONM M COLMAIBHOM Cpellbl, OCO3HAaHUE
rJ100aTbHOTO XapaKTepa YKOJIOTHYECKUX MPO0IIeM, OPHEHTAIHS Ha IPUMEHEHUE MaTEeMaTHUECKUX
3HAHUH JJIs pelIeHus 3a7a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl, ITTAHUPOBAHUE IOCTYIIKOB U OL[CHKH
UX BO3MOXHBIX ITOCJIEICTBUH /ISl OKPY>KAIOILIEN CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHNA:

C()OPMHPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHOW MPAaKTUKH, TOHMMaHHWE MAaTeMaTH4YeCKOoW HayKH Kak cgepbl
YEJIOBEYECKOU NIEATENBHOCTH, dTANlOB €€ pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIUBWIN3ALNH,
OBJIAJICHUE SI3BIKOM MAaTEMATUKU U MATEMAaTUYECKOU KYyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHUPA,
TOTOBHOCTH OCYIIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENIBCKYIO AESITEIbHOCTh MHANBUIyAIbHO U
B IpyMIIE.

METAIIPEMETHBIE PE3YJbTATbI
Ilo3naBaTeIbHBbIC YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBbie jornyeckue aeiicTBud:

BBISIBIISITh U XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXIy MOHATHAMH, (DOPMYJIHUPOBATH ONpEAETCHHUS MOHATHM,
yYCTAHABJIMBATh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PHUKAIMM, OCHOBaHMA JUIs OOOOLIECHHS H
CPaBHEHMsI, KpUTEPUU IPOBOANMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh M NPeoOpa3oBbIBATH CYXIEHUS: YTBEPAUTENbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHbIE U O0IINE, YCIOBHBIE,



BBIABJIATE MATCMATUYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HU W HNPOTUBOPCHHUA B q)aKTaX,
JaHHBbIX, HaGJHO,Z[eHI/IHX n YTBCPIKIACHUAX, npeajiaratb KpUTCpUuun JJIs BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOABI C HCIIOJIb30BAHHWEM 3dKOHOB JIOTMKHU, ACAYKTHUBHBIX W HHAYKTUBHBIX
YMO3aKqueHHﬁ, YMO38.KJ'IIO‘ICHI/II7I 110 aHaJIOTHUH,

IIPOBOAMTH CAMOCTOSITENILHO J0KA3aTeNIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (IIPSIMbIE U OT
MPOTUBHOIO), BBICTpAUBAaTh AapryMEHTAMIO, NPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 penieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEE MOIXOAAIINHA C YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBbie ncciiegoBaTeibcKue 1eMCTBUA:

HCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT NO3HAHUS, (POPMYIHPOBAThH
BOTIPOCHI, (DUKCUPYIOIIME NPOTUBOpEUHEe, NpoOIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(bopMHUPOBATH TMIIOTE3Y, APITYMEHTHUPOBATh CBOIO MO3ULINIO, MHEHHE;

MPOBOJUTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ DOKCIIEPUMEHT, HCCIENOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, MPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
000011IeHMIT;

MMPOrHO3MpPOBATH BO3MOXXHOC PAa3BUTUC MPOHECCA, a TAKKC BbIABUIaTb MPCAIIOIOXKECHUA O
€TI0 pa3BUTUHN B HOBBIX YCJIOBHAX.

Padora ¢ unopmanmeii:

BBISIBIIATH JeUIUTHI HH(GOPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMIPOC U JIJIA
pelIeHus 3a/1a4uu;

BbIOMpaTh MH(OpPMAMIO W3 HCTOYHUKOB  PA3NUYHBIX  THUIOB, aAHAIM3UPOBATH,
CHUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(POPMAIMIO pPA3INYHBIX BHAOB H  GopM
MPE/ICTABJICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIIHIO, TIPEICTABIIATE €€ B PA3IMYHBIX (POpPMax, WIUTFOCTPHUPOBATH
rpaguyecKy;

OLICHMBATh HAA&KHOCTh HWHGOPMAIMA IO CAMOCTOSTENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSIM.



KoMmyHHKaTHBHBIE yHUBepCaJIbHbIE Y4eOHbIE 1eliCTBUSA
Oo0uienne:

BOCIIpUHUMATL U (I)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUSAMH U LCIIAMU
06H_ICHI/I${, SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IMHMCBMCHHBIX
TCKCTAX, 1aBaTh I[IOACHCHUSA 110 XOAY PCUICHUS 3a/1a41, KOMMCHTUPOBATH HOJ'Iy‘leHHHﬁ pe3yiibTarT;

B X0Jie¢ 00CYXJIeHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbI, MPOOJIEMBI,
pemiaeMoi 3a7a4yu, BBICKA3bIBATh WJICW, HAIIEJICHHBIC HA MOWCK PEIIEHUs, COTOCTABIISThH CBOU
CYXKIEHHS C CYXJIEHUSIMU JIPYTHMX YYaCTHHUKOB JMajora, OOHapy»XUBaTh pa3jiHyuude U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe hOopMyIIHPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YyJIbTAThl PELICHUs 3aJa4d, SKCIIEPUMEHTA, HCCIEAOBAHUS, IPOEKTA,
CaMOCTOSITENIEHO BBIOMPATh (pOpMAT BBICTYIUICHHS € YYETOM 3aja4 MPE3ECHTALUU U OCOOCHHOCTEN
ayIUTOPUH.

PerysisiTuBHbIE YHHBepPCaJbHbIE YUeOHbIe JAeiicTBUS
Camoopranusauus:

COCTABJIATh IUIAH, AJITOPUTM pEIICHUs 3a7ayd, BHIOMpATh CIOCOO peleHus ¢ y4&ToM
UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHUaHTHI pElIeHUH ¢ yu€TOM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

BJIQ/ICTh HABBIKAMH [TO3HABATEIHHON pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHIA U
MBICITUTENIBHBIX TIPOIECCOB, UX PE3YNIbTATOB, BIAAETh CIIOCOOAMH CaMOTIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKon 3a/1auH;

NpeaABUACTL TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HUKHYTH IIPpHU PCHICHUM 3a/la4ul, BHOCHUTDL
KOPPCKTHUBLI B ACATCIIbBHOCTL Ha OCHOBC HOBBIX O6CTOHTCHBCTB, JaHHBbIX, Haﬁ,[[eHHBIX OH_II/I6OK,
BBISABJICHHBIX prI[HOCTCfI;

OILICHMBATh COOTBETCTBUE Pe3yJIbTaTa LIeJU U YCIOBUSIM, OOBACHATh IPUUNHBI TOCTHKEHUS
WIM HEIOCTWKEHUS pe3yJIbTaTOB JESTeNbHOCTH, HAaxXOIUTh OIIMOKY, JaBaTbh OLEHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHUMATh U HUCIHOJIb30BATh MPCUMYIICCTBA KOMaHJHOU u HHﬂHBHHyaHBHOﬁ pa6OTBI pu
pEeIICHUN yLIe6HI>IX 3aga4, IMPUHHUMATb LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATDH



OpraHu3allMI0 COBMECTHON palOThI, pacmlpeneisTh BHIbI paboT, ITOroBapUBaThcs, 00CYKAATh
MIPOIIECC U PE3YJIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboThl (0O0CYX)ACHHS, OOMEH MHEHH, «MO3TOBbBIE
IITYPMBI» U HHBIE), BBITTOJIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU ICHCTBUS C IPYTUMHU
YJieHAMHU KOMaHJbl, OLICHWBATh KAayeCTBO CBOETO BKJaJa B OOLIMHM HPOAYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIbTATHI
K konmy 10 kiacca oOyyaromuicss HAy9uTCs:

CBOOOZHO OIEpPUPOBATH OCHOBHBIMU TIOHATHUSMU CTEPEOMETPUU IPU pEHICHHH 3aJad4 U
MIPOBEJICHUN MaTeMaTHYECKUX PACCYKICHUM;

MPUMEHSATHh aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJaccu(UIUpoBaTh B3aUMHOE pPACIOJIOKEHHE TPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH NOHATHIMH, CBI3aHHBIMU C YTIIaMU B TIPOCTPAHCTBE: MEKAY MPSMBIMU B
IIPOCTPAHCTBE, MEXKTY MPSAMOM U IIIIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHHUKOB (MpU3Ma, MUPaMUIa, IPSIMOYTOJIbHBIN
napajuienenumnes, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS 7S KJIacCU(PHUKAIUY;

CBOOOJHO OTIEPUPOBATH MOHATHUSMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBIMOJIHATh TapaljieNlbHOE, IIeHTPaJbHOE W OPTOrOHAJIBHOE MPOEKTUpoBaHHE (uUTryp Ha
IUIOCKOCTB, BBITIOIHATH N300pakeHHUs (PUTYp Ha MIIOCKOCTH;

CTPOUTh CEYEHMsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOAAMM, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIISATH IUIOIIA]IU TOBEPXHOCTENH MHOTOTPaHHUKOB (TIpH3Ma, MUpaMua), FEOMETPUUECKUX Tell
C IpUMeHeHueM GopMyII;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb MU IJIOCKOCTH
CUMMETPUH, IICHTP, OCh U IMIIOCKOCTh CUMMETPUU (DUTYPBL;

CBOOOJTHO OIEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHAaTaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEUCTBUS HaJl BEKTOpaMH;

pemiath 3aJayd  Ha  JOKa3aTeIbCTBO MAaTEeMaTHMUECKUX OTHOIIEHWH W HaxOXKICHHE
FeOMETPUYECKUX BEIUYNH, IPUMEHSS U3BECTHBIE METO/IbI MPU PEIIEHUH MaTeMaTUYECKUX 3aa4
MOBBILIIEHHOT'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

MPUMEHSATh MPOCTEHINE TPOrpaMMHBIE CPECTBA U NEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI
MIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1a4;

U3BJIeKaTh, MPEeoOpa3oBBIBATh M HMHTEPIPETHPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTEeKaX U PUCYHKAX;

IPUMEHATH [IOJY4YEHHbIE 3HAHUS HA IIPaKTUKE: CpaBHUBaTh W AaHAJIN3UPOBAaTh peajbHbIC
CUTyalld, NMPUMEHATh H3yUEHHBbIE MOHITHSI B IPOLIECCE TOUCKA PEIIEHUS MaTeMaTHUYeCKU
chOpMyYIHPOBAHHOW TPOOIEMBI, MOJCIUPOBATh pPEATbHbIC CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHWEM T€OMETPHUUECKUX MOHSATUH U TEOpPEM,



ammapara anreopsl, perarh IpakTHYeCKUe 3aaui, CBI3aHHbIE C HAXOXKICHUEM T€OMETPUUYECKUX
BEJINYUH;

UMETh IMpeACTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM YacTu
(dyH1aMeHTa pa3BUTHSI TEXHOJIOTHI.

K konmy 11 kiacca oOyyaromuiicss HAy49uTCs:

CBOOOJITHO ONEpPUPOBATh IOHATUSAMH, CBS3aHHBIMM C LWIMHAPUYECKOM, KOHMYECKOW H
cepruiecKkoil MOBEPXHOCTIMHU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OINEpPUPOBATH MOHATUAMM, CBA3aHHBIMU C TEJIaMH BpAILEHUS: LIJIMHAPOM, KOHYCOM, cepoil n
11apom;

pacro3HaBaTh Teja BpaleHus (LWIMHIP, KOHYC, cdepa U map) 1 00BSCHATH CIIOCOObI OTyYSHHS
TEJ BpALCHHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONOKEHHUE CEPhI U TIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpPALICHUS, OOBEMBI M ILIOLIAN
MOBEPXHOCTEH MHOTOIPAaHHUKOB U T€JI BPallleHUs, FEOMETPUUECKUX TN C IPUMEHEHUEM POopMYJI;
CBOOOZHO OMNEpPUpPOBATh MOHATHSIMH, CBS3aHHBIMH C KOMOMHAUUSMU TeNl BpalleHUs U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONUCAHHBIM okoso cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPALICHMUS,

BBIYUCIISATH COOTHOLICHUS MEXTy IUIOIIASIMHU TOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TEJI;
u300pakaTb HM3y4yaemble (UIyphl, BBIIOJIHATH (BBIHOCHBIC) IJIOCKHE YEpPTEKU W3 PUCYHKOB
HPOCTHIX 0OBEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAIICHUS;
U3BJICKaTh, WHTEPIPETUPOBATh M MPeoOpa3oBBIBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, NpeJCTaBlIeHHYIO Ha YepTexax U pUCYHKaX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMH HaJl BEKTOPaMU;

3a[1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pelars reoOMETPUYECKHE 3a/ladyd Ha BBIUMCIIEHHE YIJIOB MEXJY MPSAMBIMH U IUIOCKOCTSIMH,
BBIYMCIICHUE PACCTOSHUM OT TOYKH [0 IIJIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a MIPH PELICHUH;

CBOOOJHO ONEPUPOBATH MOHITHSIMH, CBS3aHHBIMU C IBUJKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBUYKCHUI;

BBITMOJIHATh M300pa’K€HUsT MHOTOTPAHHMKOB M TeJ BpAlICHUs IPH MapalljieIbHOM IepeHoce,
LHEHTPAIbHOW CUMMETPUH, 3€PKaJbHOM CHMMETPHM, NPU IOBOPOTE BOKPYI IMPSIMOM,
npeoOpa3oBaHusl TOI00MS;

CTPOUTh CEYEHHUsS MHOTOTPAHHUKOB W T BPALICHMSA: CEUCHMs LWIMHIApA (MapajuledbHO U
NEePIEHIUKYJIIPHO OCH), CEYeHHs KOHyca (TMapajuleJbHble OCHOBAaHHMIO M IPOXOSIIUE Yepes
BEpILNHY ), CEUECHHUS 11apa;

UCIIOJIB30BAaTh  METOJbl IIOCTPOCHMSI CEYEHMI: METOJ]  CIEeJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEH IIIIOCKOCTH;

JTIOKa3bIBaTh F€OMETPUUECKNE YTBEPKICHNUS,

IPUMEHSATh FeOMEeTpUUecKre (aKThl JUIsl pELICHHUs CTEPEOMETPUYECKHX 3a/1a4, IPEIoIararoiux
HECKOJIBKO I1aroB PeLeHHs], €CII YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;
pemars 3aJadyd  Ha  JI0Ka3aTeJbCTBO MAaTEMATHYECKUX OTHOIIEHWH W HaXOXACHHE
FE€OMETPUYECKUX BEJINYMH;



IPUMEHATH IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHNUN
CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh IOJY4YEHHbIE 3HAHWA HA MPAKTUKE: CpaBHMBAaTh, AHAJIU3UPOBATH M OLIEHUBATH
peanbHble CUTyallH, IPUMEHITh U3yUCHHbIEC TIOHATHS, TEOPEMBI, CBOMCTBA B IpOLiecce MOUCKA
peLIeHHs] MaTeMaTHYeCKH c(hOPMYJIUPOBAHHOM MPOOJIEMBI, MOJEINPOBATh PEaJIbHbIE CUTYaLH
Ha S3bIKE€ T€OMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MOJEIN C MCIIOJIB30BAHUEM I€OMETPHUYECKHUX
HNOHATUM M TeopeM, ammapaTa anreOphl, pelarbh MPaKTHYECKUE 3a/ladyM, CBS3aHHbIE C
HaXO0XJIEHNEM IT'€OMETPUUYECKUX BEJINUMH;

UMETh IpEACTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM YacTu
dyHIamMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMeHoBaHMe pa3/iesoB U TEM MPOrpaMMbl ‘ KonuduecTBo yacoB ‘ DnekTpoHHbIe (UPPOBHIC)
n/m Bcero|| KourposbHbie [IpakTuueckue obpazoBaTenbHBIC PeCypChl
paboThI paboThI

|1 ”BBGI{CHI/IG B CTEPCOMETPHIO H 23 H 1 H H[[]] ‘
|2 ”B3aI/IMHOG pacmoI0XKeHUE MPSMBIX B IPOCTPAHCTBE H 6 H 1 H H[[]] ‘
3 [TapaniaenbHOCTh MPSMBIX U IIIOCKOCTEN B 8 [[1]

POCTPAHCTBE
4 [eprieHANKYISIPHOCTH MPSAMBIX U TIOCKOCTEH B 25 [

POCTPAHCTBE
|5 ”VFJIH Y paCCTOSTHHS H 16 H H H[[]] ‘
|6 ”MHOFOI"paHHI/IKI/I H 7 H H H[[]] ‘
|7 ”BGKTOpBI B IIPOCTPAHCTBE H 12 H H H[[]] ‘
8 [ToBTOpeHue, 0600IIEHHE  CHCTEMATHIALIHS 5 2 [

3HAHUN
|2106aBHTL CTPOKY ‘
(OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 102 | 6 [ 0 [ |
11 KJIIACC

Ne i/t HawnMeHoBaHue pa3aeaoB H TEM POrpaMMbl ‘ KonuuectBo gacos ‘ OnexkrpoHHble (HHGPOBEIE)

Bcer || Koatponbast || [TpakTudecku 06pasoBaTeIbHbIC PeCypChl
0 e paboThl e paboThl

|1 HAHaJII/ITI/I‘-ICCKaSI TeOMEeTpHs H 15 H 1 H H[[]] ‘
|2 HHOBTOpeHI/Ie, 000011IeHNE ¥ CHCTEMATU3ALUs 3HAHUI H 15 H 1 H H[[]] ‘
;3 |OGbém muororpannuxa EX [ |
4 [Tena epamerms |24 1 | [ |
|5 HHJ‘IOH_Ia,I[I/I MIOBEPXHOCTH M 00BEMBI KPYTJIBIX TEIT H 9 H 1 H H[[]] ‘
g | Aericerms st | i) |




Ne i/

HaumenoBanue Ppas3aciioB U TEM NIpOTrpaMMBbI

KonunuectBo wyacoB

OnekTpoHHEIE (HU(PPOBHIE)
00pazoBaTenbHbIE PECYpPCHI

Bcer || Koatpounbhst || [Ipaktnyecku
0 € paboThl e paboThl
|7 HHOBTOpeHI/Ie, 00001IeHNE U CHUCTEeMaTH3aLus 3HAaHUH H 17 H 2 H H[[]] ‘
[lo6auts cTpoky ‘
|OBLLIEE KOJJMYECTBO YACOB I10 ITPOT PAMME w2 & | o | |
|

|

|

|

|




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB Hata || DnexTpoHHBIC TU(PPOBHIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YICHIA obpazoBaTenbHbIC
paboTHI paboTHI peCypehl
1 |[[OcuHoBHBIEC paBHIa H300paXKEHNS HA PUCYHKE IUIOCKOCTH, 1 [
napaieNIbHbIX IPSIMBIX (OTPE3KOB), CEpeIUHBI OTpe3Ka]|
2 |[[TIonsiTHst cTepeOMETpHH: TOYKA, IPSIMast, TNTIOCKOCTh, IPOCTPAHCTBO. || 1 [
OcHOBHBIE TIpaBUIIa U300pAKEHHSI HA PUCYHKE TUIOCKOCTH,
NapajuIesIbHbIX IPSIMBIX (OTPE3KOB), CEpEINHBI OTpe3Ka]|
3 |[[I[TonsTHA: Nepecekaromuecs IIOCKOCTH, TEPECeKArONIHecs mpsiMast 1 [
U IJIOCKOCTh; MOJIYIPOCTPAHCTBO] |
4 ||[[TTonsTHs: IepeceKarolecs MIOCKOCTH, MepeceKarolrecs npsamas 1 (1
Y TJIOCKOCTh; TIOJTYITPOCTPAHCTBO | |
5 |[[MHOrorpaHHUKH, H300pakeHHE MPOCTEHIINX MPOCTPAHCTBEHHBIX 1 (1
¢buryp, HeCymecTBYIOUMX 00bEKTOB] |
6 |[[MHOrorpaHHuKH, H300paXKeHNE MPOCTEHIINX MPOCTPAHCTBEHHBIX 1 [
(buryp, HeCyIeCTBYIOIINX 0O0BHEKTOB] |
|7 H[[AKCI/IOMH CTEPEOMETPHUH U MEPBbIEC CIEACTBUS U3 HUX || H 1 H H H H[[]]
|8 H[[AKCI/IOMBI CTEpEOMETPHUH U NIEPBbIC CIEICTBHS U3 HUX] ] H 1 H H H H[[]]
9  |[[AxcroMmBI cTepeoMeTpHH U NEpBbIe CeACTBHA U3 HUX. Croco0b! 1 [
3aJjaHus IPSIMBIX U IJIOCKOCTEH B mpocTpancTBe. O003HAYCHUS
MPSIMBIX U TJTOCKOCTEH ||
10 |[[U300pakenue ceyeHnii MUpaMKIbl, KyOa ¥ MPU3MbI, KOTOPBIE 1 (1
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus moryIeHHbIX
IJIOCKOCTEH. PackpammBaHue MOCTPOCHHBIX CEUEHUH Pa3HbIMHU
LBETaMu| |
11 |[[U300paxkeHne cedeHni MUpaMuIbl, KyOa i MPU3MBI, KOTOPBIE 1 [
MPOXOAAT uepe3 ux pédpa. M3o0pakeHue nepecedeHus oIy IeHHBIX




o/

Tema ypoka

KomnunuectBo yacos

Bcero

Konrponsnsie || [Ipaktuueckue
paboThI paboThI

JlaTa
W3YYCHUS

DJeKTpOHHBIE UPPOBBIE

o0Opa3oBaTeybHbIC
pecypcel

iockocTeil. PackpammBanue mocTpOSHHBIX CEUYEHUI pa3HBIMU
BETaMHu| |

12

[[M300paxeHue cedeHuit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
IPOXOAAT uepe3 ux péodpa. MzobpaskeHune nepeceyeHus mory4eHHbIX
IJIOCKOCTEN. PackpanmBaHye MOCTPOEHHBIX CEUYEHNN Pa3HBIMU
LBETaMU | |

(]

13

[[M300paxeHne cedeHuii mupamMuibl, Ky0a v MPU3MbI, KOTOpBIE
MPOXOAAT uepe3 ux péopa. M3zo0pakeHne nepecedeHus morydeHHbIX
MI0cKocTel. PackpammBaHue MOCTPOSHHBIX CEUEHUI pa3HBIMU
BeTaMH| |

(]

=y
D

[[MeTon cnenoB st TOCTPOCHUS CEUEHMI | |

[

15

[[MeTon crnenoB Juist mocTpoeHwus ceueHunil. CBoiicTBa mepeceueHuit
MPSIMBIX | TTOCKOCTEH ||

(]

16

[[Meron cnenoB ajist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHUi
MPSMBIX U IJIOCKOCTEH ||

(1

17

[[ITocTpoeHue ceuenuii B nupamuie, Kyoe no TpéM TouKaMm Ha
péOpax. CoziaHre BEBIHOCHBIX YEPTEXkKEH 1 3aIiCh 11aroBs
MOCTpOEHUs | |

(]

18

[[[TocTpoeHue ceueHuii B mupaMue, Kyoe 1mo TpéM ToukaMm Ha
p€opax. Co3manue BEIHOCHBIX YEPTEIKEH U 3aIKCh MIAaroB
MOCTPOEHUs ||

(]

19

[[[TocTpoeHue ceueHuii B mupaMue, Kyoe 1mo TpéM ToukaMm Ha
p€opax. Co3manue BEIHOCHBIX YEPTEIKEH U 3aMKCh [IaroB
MOCTPOEHUs ||

(]

20

[[TTocTpoeHue cedueHuii B mupaMue, Kyoe mo TpéM TouKaMm Ha
péopax. Co3nanne BHIHOCHBIX YEPTEKEH U 3aMHUCh IIaroB
MOCTpOEHUs ||

(]




Ne Tema ypoxka KonmuectBo yacos Hara | DnexkTpoHHBIE HU(PPOBEIC
n/m Beero| Kontponbusie || [Tpaktuueckue || A3YICHIA obpazoBaTenbHbIC
paboTHI paboThI pecypebt
21 |[[TToBTOpeHHMe uIaHUMETPHH: TeopeMa 0 MPONOPIHOHAIBHBIX 1 (1
otpeskax. [logoOue TpeyroibHUKOB] |
22 |[[IToBTopenue mranuMerpun: Teopema Menenas. PacueTs! B 1 [
CCUYCHHUSX Ha BHIHOCHBIX YepTexax. Micropust pa3BUTHS IUIAHUMETPUN
U CTepeoMeTpun ||
|23 ‘ [[KonTponbHas padota "Akcuomsr ctepeomerpun. Ceuenus" || 1 ‘[[]]
24 ([[B3aumMHOE pacroiI0KeHHE MPSMBIX B IPOCTPAHCTBE. (1
CkpeuuBatonmecs npsiMbie. [Ipu3HaKu CKPEIUBAFOLIIXCS TPSIMBIX.
[TapannenbHbIe IPAMBIE B TPOCTPAHCTBE] |
25 |[[Teopema o CyIIecTBOBaHUHU M €AMHCTBEHHOCTH IIPSIMOi 1 (1
NapajuIe]IbHON JTAHHOU MPSMOM, IPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIel Ha TaHHOU npsmoil. Jlemma o
MIEpPECEUEHUH MapaIIIENbHBIX MPSIMBIX MNIOCKOCTHIO] |
26 |([[TTapamiensHOCTH TpeX MPSAMBIX. Teopema o TpEX mapauienbHbBIX 1 [
npsMbIX. Teopema 0 CKpeIBarOIIUXCS MPSIMBIX ] |
27 |[[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA 1 [
napasuieIbHOTO MPOSKTUpOBaHus. M300paXkeHrne pa3HbIX GUTyp B
napajuiebHON TIPOEKITNH ||
28 |[[LlenTpanbHas MpOEKIHsA. YTOJI C COHAIPABIEHHBIMA CTOPOHAMH. 1 [
VYron Mexay npsMbiMu]| |
29 |[[3amaum Ha TOKA3aTEIHLCTBO U MCCIIEIOBAHNE, CBSI3aHHBIC C 1 (1
pacMoIOKEHUEM MPSIMBIX B TPOCTPAHCTBE] |
30 ||[[TTonsiTHs: MapaJUIENFHOCTh MPSIMOM M IFIOCKOCTH B IPOCTPAHCTBE. 1 [
[Ipu3Hak napayieabHOCTH MPSIMON U TUIOCKOCTH. CBOMCTBA
MapaJJIEILHOCTH MPAMOU U TJIOCKOCTH ||




Ne Tema ypoxka KonmuectBo yacos Hara | DnexkTpoHHBIE HU(PPOBEIC
n/n Beero| Kontponbusie || [Tpaktuueckue || A3YICHIA obpasopatenbHbIe
paboTHI paboThI PeCYpChI
31 |[[TeoMeTpuyecKue 3aauu Ha BEIYUCICHUE U JIOKA3aTCIILCTBO, 1 (1
CBSI3aHHBIC C MAPAJUICIBHOCTBIO MPSIMBIX U TNIOCKOCTEH B
MPOCTpaHCTBE] |
32 ||[[ITocTpoenue ceueHust, IPOXOIAIIETO Yepe3 JaHHYIO MPIMYIO Ha 1 [l
YEPTEKE U MapajuieTbHOTO APYron mpsiMoit. Pacuér oTHomeHwMiA | |
33 |[[[TapamnensHas MpOSKIHs, TPUMEHEHNE [T IOCTPOCHHS CEUCHUI 1 [
Ky0a 1 napayutenenuneaa. CBOWCTBa NapayuieIenuneaa u Mpu3Msl| |
34 |[[ITapannensHble mockocTy. [Ipu3Haky napanaeabHOCTH IBYX 1 [
TJIOCKOCTEH | |
35 |[[Teopema o mapaiieabHOCTH U €IHHCTBEHHOCTH TIOCKOCTH, 1 (1
MPOXOIAIIECH Yepe3 TOUKY, HE TPUHAJIEKANTYIO JAHHOW INIOCKOCTH U
CJIEACTBUS U3 HEE] |
36 ||[[CBoiicTBa mapanienbHbIX MIOCKOCTEN: O MapalIeIbHOCTH MPSMBIX 1 (1
MePECEUYCHUS MPH TIEPECEUCHUH JBYX MapaUICIbHBIX TIOCKOCTEH
TpeThe ||
37 |[[CoiicTBa mapanieabHbIX IJIOCKOCTEH: 00 OTpe3Kax MapauIeIbHbIX 1 [
MPSIMBIX, 3aKITFOUEHHBIX MEXKTy MapajlIeTbHBIMUA TUIOCKOCTSIMH; O
MEPECEUCHUH MPSMOU C JIBYMSI MapaIeIbHBIMU TIOCKOCTSIMH | |
|38 H[[HOBTOpeHI/IeI teopema [Tudaropa na mrockoctu]] H 1 H H H H[[]]
|39 H[[HOBTOpeHI/IeI TPUTOHOMETPHSI MMPAMOYTOJILHOTO TPEYTOJIbHUKA] ] H 1 H H H H[[]]
|40 H[[CBOITICTBa Ky0a U mpsIMOYTOJIBHOTO TIapasuienenunena | H 1 H H “ H[[]]
41 |[[BbruucieHue IIHH OTPE3KOB B KyOe U MPSMOYTOTBHOM 1 [
napauienenumnene|]
42 ||[[TIeprieHAUKYIIPHOCTH MPSIMOM M TUIOCKOCTH. [Ipr3HaK 1 (1
NEPIEHIUKYIISIPHOCTH MPSIMOM U IJIOCKOCTH] |




No Tema ypoka KomnndecTBo yacoB ‘ Hata || DnekTpoHHBIC HU(POBBIC
n/m Beero| Kontponbusie || [Tpaktuueckue || A3YICHIA obpazoBaTenbHbIC
paboTHI paboThI pecypebt
43 ||[[TIeprieHAUKYIAPHOCTH MPSIMOM M TUIOCKOCTH. [Ipr3HaK 1 (1
MEePHEHIUKYISIPHOCTH MPSMOM U TIOCKOCTH | |
44 |[[Teopema O CyIIeCTBOBaHUU M €JMHCTBEHHOCTH MPSIMOH, 1 [
OPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPICHANKYISIPHOM K
IIOCKOCTH | |
|45 H[[HJ‘IOCKOCTI/I ¥ TIEPIICHINKYJISIPHBIC UM MIPSIMbIE B MHOTOTPaHHUKAX | | H 1 H H H H[[]]
|46 H[[HJ‘IOCKOCTI/I U MEPIEHINKY/IAPHBIE UM MPSAMBIE B MHOTOTPaHHUKAX ] H 1 H H “ H[[]]
47 ||[[TIepnienaukysp 1 HaKIOHHAs. IlocTpoeHKE TEPICHIUKYIIAPA U3 1 (1
TOUYKH Ha IPSIMY0]|
48 ||[[TlepneHnuKyIsip 1 HAaKJIOHHAA. [locTpOeHNE IEpIICHIUKYIISIpa U3 1 [
TOYKH Ha IPSIMYI0] ]
|49 H[[TeopeMa 0 TpEX meprneHAuKysipax (mpsimast u oOpartHas)]| H 1 H H H H[[]]
|50 H[[TeopeMa 0 TpéX nepneHuKyaspax (mpsmas u odpaTHas)]] H 1 H H H H[[]]
|51 H[[Yron MEXy CKPEIUBAIOIINMUCS TPSIMBIMHU | | H 1 H H H H[[]]
52 |([[TTouck mepHeHIUKYIAPHBIX MPAMBIX C TOMOIIBIO 1 (1
MEPIEeHIUKYIISIPHBIX IUIOCKOCTEH ]|
|53 H[[OpTOFOHaJ'II)HOG IPOEKTUpPOBaHKe]] H 1 H H H H[[]]
54 |[[TTocTpoenue ceueHuii Kyba, MPU3MbI, MPABHILHON ITHPAMHIBI C 1 (1
MIOMOIIIbIO OPTOTOHATIBLHOMN MPOEKIINH | ]
55 |[[TTIocTpoenue ceuennii Ky0a, MPU3MBI, MPABIILHON TTHPAMHUIBI C 1 [
MIOMOIIBIO OPTOTOHATIBHOM TMPOEKIHH ]|
56 |([[CummeTpusi B TPOCTPAHCTBE OTHOCUTENILHO IIOCKOCTH. [Imockoctn || 1 [
CUMMETpPUN B MHOTOTpaHHHKAaX ||
57 |[[TIpu3Hak neprnCHINKYIIPHOCTH MPSIMOM U TUTOCKOCTH Kak 1 (1
CJIEICTBHE CUMMETPHUH | |




napajiiesIbHOM npsamoii] |

No Tema ypoka KonnuecTBo yacos Hara | DaekTpoHHbIE IUPPOBBIC
n/m Beero| Kontponbusie || [Tpaktuueckue || A3YICHIA obpazoBaTenbHbIC
paboTHI paboThI pecypebt
58 |[[IIpaBuiibHBIE MHOTOIPAaHHHUKH. PacuéT pacCTOSHHIA OT TOYKH 10 1 (1
TJIOCKOCTH ] |
59 |[[TIpaBuiibHBIE MHOTOIPpAaHHHUKH. PacuéT pacCTOSHHIA OT TOYKH 10 1 (1
IIJIOCKOCTH ||
60 |[[CrtocoObI OMYCTHTH MEPIEHANKYISAPBI: CAMMETPHSI, CABUT TOYKK 110 || 1 [

‘[[CI{BI/IF M0 HeMapaJJIEILHON MPSAMOM, U3MEHEHUE PACCTOSHUI | |

1

clieJicTBUE U3 Hee||

62 |[[KouTponbHas paboTa "B3anuMHOe pacloaoKeHHe MPSAMBIX U 1 (1
MIJIOCKOCTEH B IpocTpaHcTBe' ||

63 |[[TIoBTOpeHHE: Yo MEXIy MPSMBIMHU Ha TUIOCKOCTH, TpUroHOMeTpust|| 1 [
B TIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB] |

64 |[[IIoBTOpeHue: yroa MexIy CKpeIInBAIOIIUMHUCS NPSIMBIMU B 1 [
MPOCTPaHCTBE] |

65 |[[T'eoMeTpryecKre METOBI BBIYHCIECHUS YTIIa MEKIY IPIMBIMU B 1 (1
MHOTOTpaHHUKaX]| |

|66 ‘[[JIByrpaHHLH‘/'I yroit. CBOMCTBO JTMHEWHBIX YTJIOB JABYTPaHHOTO yriia]] H ‘[[]]

67 |[[TIeprnenaukyaspHble IIOCKOCTH. CBONCTBA B3aMMHO (1
MEPIEeHIUKYIISIPHBIX IUIOCKOCTEH ]|

68 |[[IIpm3Hak nepneHINKYISIPHOCTH TUIOCKOCTEH; TeopemMa O IpsiMOn 1 [
MePECEUYCHHUS IBYX IUIOCKOCTEH MePIEeHANKYIAPHBIX TPEThei
TTOCKOCTH | |

69 | [[TIpsMoyToNbHBIN TapaIeIenune 1, Ky0; H3MEpEHH s, CBOMCTBA 1 (1
MPSIMOYTOJIBHOTO Napajuienenunenal|

70 |[[Teopema o auaroHaau MPSMOYTOJIBLHOTO MapaUIeIeIUIea 1 1 (1




No Tema ypoka KomnndecTBo yacoB ‘ Jlata || DaeKkTpoHHbIC HU(POBBIC
n/m Beero| Kontponbusie || [Tpaktuueckue || A3YICHIA obpazoBaTenbHbIC
paboTHI paboThI pecypebt

71 |([[CTepeoMeTpruyecKHe U MPUKIAIHBIC 3a0a4H, CBA3aHHBIE CO 1 (1

B3aMMHBIM PACTIOJI0KEHUEM MPSIMBIX U TUIOCKOCTH] |
72 |[[TloBTOpeHHE: CKPEIIBAIOIINECS MPSMbIE, TapajlIeIbHbIC 1 [

IUTOCKOCTH B CTAHIAPTHBIX MHOTOIPaHHUKAX ]
73 |[[[Tapa mapannenbHbIX IOCKOCTEH HAa CKPEIIUBAIOIINXCS IPSIMBIX, 1 [l

PacCTOSIHUE MEXy CKPEIIMBAIOIIMHCS TIPSIMBIMH B TIPOCTHIX

cuTyanusx||
74 |[[PaccTosiHME OT TOUKH 10 IJIOCKOCTH, PACCTOSIHUE OT IPSAMOH J10 1 [

TJIOCKOCTH ] |
75 |([[BerurcicHre pacCTOSHUN MEXTy CKPEIIUBAIOIMMUCS IPAMBIMU C 1 (1

MIOMOIIIBIO IEPIEHANKYIISIPHON TIIIOCKOCTH] |
76 |[[TpéxrpaHHBIi yroi, HEpaBEeHCTBA /ISl TPEXTPAHHBIX YTIIOB. 1 [

Teopema ITudaropa, TeopeMbl KOCHHYCOB U CHHYCOB IS

TpEXTpaHHOro yrial]
77 |[[DneMeHTHI ChepHUECKOM TEOMETPHH: TEOAE3NUECKUE TUHUH Ha 1 (1

3emiie]]
|78 H[[KOHTpOJIbHasI pabota "Yribl u paccTosiHUA"]] H 1 H 1 H H H[[]] ‘
|79 H[[CI/ICTCM&TI/ISaHI/Iﬂ 3HaHUH "MHOTOrpaHHUK U €ro 3JIeMeHTH"]] H 1 H H H H[[]] ‘
|80 H[[HI/IpaMI/II[a. Buasr mupamu. [paBunsHas nupamuzal] H 1 H H H H[[]] ‘
|81 H[[HpmMa. IpsiMast 1 HakJIOHHAs MPU3MBL. [IpaBuiibHas mpu3mal| H 1 H H H H[[]] ‘
|82 H[[HpﬂMoﬁ napajuieNienurne 1, IpsSMOYTOJIbHBIN Mapaenenumnes, Kyo|] H 1 H H H H[[]] ‘
|83 H[[anyKnHe MHororpanHuku. Teopema Ditnepal] H 1 H H H H[[]] ‘
84 |[[Bsiykibie MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuibHbIe 1 1 [

MOJTYIPaBHIBLHBIC MHOTOTPAHHHKH | |
|85 H[[KOHTpO.IIBHaH pabota "Muororpanauku" || H 1 H 1 H H H[[]] ‘




Ne Tema ypoka ‘ KosnyecTBo 4acos ‘ Jara || DnekrpoHHBIE IU(POBLIE

n/m Beero| Kontponbusie || [Tpaktuueckue || A3YICHIA obpasoBaTenbHeIe
paboTHI paboTHI pecypehl
|86 H[[HOHHTI/IC BEKTOPA Ha [UIOCKOCTH U B IIPOCTPAHCTBE] ] H 1 H H “ H[[]] ‘
87 _J[[[Cyma_sexropos]] | 1] | H |07 |
|88 H[[Pa3HOCTL BEKTOPOB]| H 1 H H H H[[]] ‘
|89 H[[HpaBI/IHO napasuienenunesaa) ] H 1 H H H H[[]] ‘
|90 H[[YMHO)iceHI/Ie BEKTOPA Ha YKCJIO] | H 1 H H H H[[]] ‘
91 |[[Pa3noxeHne BeKTOpa 10 0a3KCy TPEX BEKTOPOB, HE JICIKAIUX B 1 (1
OJTHOM MJIOCKOCTH ]

92_[[Cransproe nponsseserme]] | 1] | | ] |
|93 H[[BHqI/IcneHHe yIJia MEXIy BEKTOPAMHU B IPOCTPAHCTBE] ] H 1 H H H H[[]] ‘
|94 H[[HpOCTeﬁHH/Ie 3a/1a9M C BEKTOPaMH | | H 1 H H H H[[]] ‘
|95 H[[HpOCTeﬁmI/Ie 3aJ1a4M ¢ BEKTOpamu] | H 1 H H “ H[[]] ‘
|96 H[[HpOCTeﬁmI/Ie 3aJ1a4M ¢ BEKTOpamu] | H 1 H H H H[[]] ‘
|97 H[[HpOCTeI"mII/Ie 3a7a4M ¢ BEKTOpamu| ] H 1 H H H H[[]] ‘
|98 H[[0606meHHe U CHCTeMAaTH3aIUs 3HAHUH || H 1 H H H H[[]] ‘
|99 H[[0606meHHe U CHCTeMAaTHU3aIUs 3HAHUH || H 1 H H H H[[]] ‘
|1OO H[[HTOFOB&H KOHTpOJIbHas padora]] H 1 H H H H[[]] ‘
|101 H[[I/ITOFOBa}I KOHTpOJIbHas padora]] H 1 H H “ H[[]] ‘
|102 H[[06061116Hne ¥ CHCTeMaTH3alus 3HaHM ] ] H 1 H H H H[[]] ‘
|I[06aBI/ITb CTPOKY ‘
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 | 6 [ 0 [ |

11 KJIACC




Ne Tema ypoka KonunuectBo 9acos ‘ Jarta DNIEKTPOHHBIE TU(POBBIE
/1 Beero|| Konrponshsie || Tpaxrudeckue || 13YI€HIA obpaszoBareibHbIe PECYPCHI
paboThI paboThI

1 |[[TloBropenue Tembl "KoopauHATHI BEKTOpA HA IJIOCKOCTH U B 1 [[1]

npoctpaHcTse']]
|2 H[[HOBTOpeHI/Ie Tembl "CKaJIIpHOE NPOU3BENECHHUE BEKTOPOB"]] H 1 H H H H[[]] ‘
3 |[[[TToBTOpeHue TeMbl "BhIuncieHre yria MEXIy BEKTOpaMH B 1 [[1]

npoctpanctee']]
|4 H[[HOBTOpeHI/Ie TeMmbl "YpaBHEHUE TPSIMOM, TIPOXOSIIEH uepes aBe ToUKu"]] | 1 H H H H[[]] ‘
|5 H[[YpaBHeHI/Ie IUIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTH B OTPE3Kax | ] H 1 H H H H[[]] ‘
|6 H[[YpaBHeHHe IUIOCKOCTH, HOPMaJlh, YPaBHEHHUE TJIOCKOCTH B OTpe3Kax|] H 1 H H H H[[]] ‘
7_JtBexropuoe npowssenenne]] I | | |3 |
|8 H[[HI/IHeﬁHHe HEPaBEHCTBA, IMHENHOE IPOrpaMMHUpOBaHue]] H 1 H H H H[[]] ‘
|9 H[[HI/IHeﬁHHe HEPaBEHCTBA, IMHENHOE IPOrpaMMUpOBaHue]] H 1 H H H H[[]] ‘
10 |[[AnamuTHYeckue METOBI pacuyéra yriia MeX1y MpSMbIMHU B 1 (111

MHOTOTpaHHUKAX | |
11 |[[AHamuTHYecKue METOBI pacuyéra yrita Me/Iy IIOCKOCTSIMH B 1 (]

MHOTOTpaHHUKaX ||
|12 H[[(I)opMlea PAcCTOSIHUSI OT TOYKH JI0 TUIOCKOCTH B KOOpJMHATAX ] H 1 H H H H[[]] ‘
|13 H[[Haxoxcz[eHHe PacCTOSIHHI OT TOYKHM JI0 IUIOCKOCTH B Ky6e]] H 1 H H H H[[]] ‘
14 |[[HaxoskmaeHHE pacCTOSHUI OT TOYKH JO TUIOCKOCTH B MIPABUIILHOM 1 [[1]

nupamuze] ]
|15 H[[KOHTpOHBHaH pabota "AHanmuTuueckas reomerpus']] H 1 H 1 H H H[[]] ‘
|16 H[[CequHH MHOTOTPaHHHUKOB: CTaHIAPTHBIC MHOTOTPAHHUKH | | H 1 H H H H[[]] ‘
|l7 H[[Cequm MHOTOTPAaHHUKOB: METOJ[ CJIEI0B]] H 1 H H H H[[]] ‘
18 |[[CeyeHnss MHOTOIpaHHHUKOB: CTAHIAPTHBIC IJIOCKOCTH, TIEPECEUCHHSI 1 (1]

MPSIMBIX U TJIOCKOCTEH ||
|19 H[[HapannenLHme IPSIMBIC M TUIOCKOCTH: TTapajljiebHble ceucHus| | H 1 H H H H[[]] ‘




Ne Tema ypoxa ‘ KonuaectBo gacor ‘ Hara DJeKTpOoHHEIE II(POBBIC
n/n Beero|| Kourponhsie || Ipaktnueckue | H3YHCHHA 00pazoBaTeNbHbIE PECYpCh
paboThI paboThI

|20 H[[HapaHHeJIBHBIe HPSIMBIE U TUIOCKOCTH: PAcyYET OTHOIICHH] ] H 1 H H H H[[]]

21 | [[TTapannenbHble TPSIMBbIE U INIOCKOCTH: YIJIbI MEX/Y CKPEIHBAFOLIMMHUCS 1 [[1]
NpAMBIMH |

22 |[[TleprieHIUKYISPHBIC IPSMbIC U IUIOCKOCTH: CTaHIAPTHBIC MaphI 1 (11
HEePICHIUKYJISPHBIX IJIOCKOCTEH U MPSIMBIX, CHMMETPUH MHOTOTPaHHHUKOB] |

23 |[[TTepreHauKyISpHBIC MPSAMBIE M IIOCKOCTH: TEOPEMA O TPEX 1 (1]
NepHeHuKysIpax||

24 | [[TTeprieHIUKYISPHBIC IPSMBIE U IUIOCKOCTH: BEIYHUCICHUS [UTUH B 1 (]
MHOTOTpaHHUKaX ||

25 |[[TToBTOpEHHUE: TUIOMIAM MHOTOYTOJILHUKOB, (GOPMYIIBI IS TUIOIIA/CH, 1 [[1]
cooOpakeHHs 0100w | |

26 |[[IToBTOpEeHME: TUTONIAN MHOTOYTOJILHUKOB, (GOPMYIIBI JUIS TUIOIIACH, 1 (111
cooOpaxeHus moaoous|]

27 |[[TToBTOpEeHNE: TUIOMIAN MHOTOYTOJILHUKOB, (POPMYIIBI JUTS TUIOIIAACH, 1 (]
cooOpakeHHs 10100 | ]

28 |[[ILmomuaau ceueHHi MHOTOTPAaHHUKOB: TJIOIIAIU TOBEPXHOCTEH, 1 [[1]
pa3pe3aHust Ha 4YacTH, COOOpaxKeHus moa00u| |

29 ||[[TLnoraayu ceyeHUH MHOTOTPAaHHUKOB: TUTOIIAIU TOBEPXHOCTEH, 1 [[1]
paspe3aHusi Ha YacTH, COOOpaskeHus o100us ||

30 ([[KonTponbHas pabota "IloBTOpeHNE: MHOTOTPAaHHHUKH, CCUCHHUS 1 1 (1
MHOTOTpaHHUKOB" ||

|31 H[[OGLéM tena. O0beM IPSIMOYTOJIBHOTO Mapajuienenumnenal] H 1 H H H H[[]]

|32 H[[3a;[aq1/1 00 yaBoeHuu Ky0a, 0 KBaapatype Kyba; 0 TpUCEKIHU yria]] H 1 H H H H[[]]

1 [

33 |[[CTepeomeTpudeckue 3a1auu, CBA3aHHbBIC C 00BEMOM MPSIMOYTOIBHOTO
napasienenumnenal|




Ne Tema ypoxa KonuaectBo gacor ‘ Hara DJeKTpOoHHEIE II(POBBIC
n/n Beero|| Kourponhsie || Ipaktnueckue | H3YHCHHA o0pa3oBaTteNbHbIe PEeCypChl
paboThI paboThI

34 |[[TIpukamHble 3a1a41, CBA3aHHBIC C BBIYUCICHHEM 00BEMa 1 [[1]
PSIMOYTOJIBLHOTO Mapauiesenuneal]

|35 H[[O6’béM IPAMOM pU3MbI] | H 1 H H H H[[]]

36 |[[CrepeomeTpuueckue 3a1auu, CBI3aHHBIC C BBIYMCICHHEM 00BEMOB 1 [[1]
MPSIMON TPU3MBI| |

|37 H[[HpI/IKJ'IaI[HBIC 3aJ1a4H, CBSI3aHHbIE C 00BEMOM IIPSIMOI IPU3MBI] ] H 1 H H H H[[]]

38 ||[[BerunciaeHne 00bEMOB TEI C TIOMOIIBIO OMPEACTIEHHOIO HHTErpaIa. 1 (1]
O0BEM HAKITOHHOM MPU3MBI | |

39 |[[Berumciienne 06bEMOB TEI ¢ IOMOIIBIO ONMPENEIEHHOTO HHTETPaJIa. 1 (111
O6béM upamub]|

40 |[[Popmyna 0OBEMa upaMuabl. OTHOIICHHE 00BEMOB MUPAMUJL C OOIIIMM 1 [[1]
yrioMm] |

41 |[[®opmyna 0O6bEMa mupaMuabl. OTHOIIEHHE 00HEMOB MUPAMU/ ¢ OOIINM 1 (1]
yriom]]

42 |[[CtepeomeTpuUecKue 3a1auu, CBA3aHHbIC C 00BEMaMH HAKIIOHHOW 1 (111
MIPU3MBI | |

|43 H[[CTCpCOMCTpI/I‘{eCKI/Ie 3aJ1a4M, CBSA3aHHbBIE C 00bEMaMU TUPAMU/IBI | | H 1 H H H H[[]]

44 |[[Tpuxnagubie 3amaun mo Teme "OO0bEMBI Ten", CBSI3aHHBIE ¢ 00BEMOM 1 [[1]
HaKJIOHHOUW PU3MBI| |

45 |[[TIpuxnagubie 3amaun o Teme "OO0bEMBI Ten", CBSI3aHHBIC ¢ 00BEMOM 1 [[1]
nupamMusl] |

|46 H[[HpI/IMeHeHI/Ie 00BEMOB. BbIunciene paccTosIHUS 10 MIIOCKOCTH] ] H 1 H H H H[[]]

|47 H[[KOHTpOJ‘IBHaH pabota "O0bEéM MHOTOrpaHHUKA" ] | H 1 H 1 H H H[[]]

48 ||[[IImauHIpUYEcKast TOBEPXHOCTD, 00Pa3yIOIINe MHIHHIAPHIECKOM 1 [[1]

MOBEPXHOCTH ] |




Ne Tema ypoka KonunyecTBo yacos ‘ Hata DnexTpoHHbIe U(pPOBbIE
n/m Beero|| Konrpomsasie || Ipaktuueckue || H3Y1EHHA 0o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

49 |[[mmusap. [psmoii kpyroBoit mumusap. ILomaas moBepXHOCTH 1 [[1]

HWIHHAPA] |
50 |[[[KoHnudeckast HOBEPXHOCTh, 00pa3yoNie KOHUIECKOH MOBEPXHOCTH. 1 (1]

Konyc]]
|51 H[[CequI/Ie KOHYCa IUIOCKOCTBIO, APAJUICIbHON IIIOCKOCTH OCHOBAHHS || H 1 H H H H[[]] ‘
|52 H[[YceqéHHHﬁ KOHyC. M300paskeHre KOHYCOB M YCEUEHHBIX KOHYCOB]] H 1 H H H H[[]] ‘
|53 H[[HJ‘IOHI&I[L OOKOBOI TOBEPXHOCTH U MOJTHOHN MOBEPXHOCTH KOHYCa]] H 1 H H H H[[]] ‘
|54 H[[Hnomanb OOKOBOI MMOBEPXHOCTH U MOJHOM OBEPXHOCTH KOHYca]] H 1 H H H H[[]] ‘
55 |[[CTepeomeTpuUecKHre 3aa4M Ha JOKA3aTEIbCTBO U BEIYHCIICHHE, 1 [[1]

MOCTPOEHUEM CEYEHU LIMIIMHAPA, KOHYca] |
56 ([[CTepeomeTpuuecKue 3a1a91 Ha JOKA3aTEILCTBO U BHIUMCIIEHHE, 1 (1]

MOCTPOCHUEM CEUEHUN MUITUHAPA, KOHYyCca]]
|57 H[[HpI/IKHaJIHBIe 3a/1a4M, CBSI3aHHbIC C IIMIHHAPOM]] H 1 H H H H[[]] ‘
|58 H[[HpI/IKHaJIHBIe 3aJ1a4yM, CBSI3aHHBIE C IIITHHIPOM] ] H 1 H H H H[[]] ‘
59_|[[Cpepa  wap]] | ] | | [in] |
60 |[[ITepeceuenue chepsl u mapa ¢ mwiockocthio. Kacanue mapa u cdepsr 1 (]

TJIOCKOCTRIO. B 1 n3o06pakenue mapal]
61 |[[ITepeceuenue chepsl u Iapa ¢ IWIOCKOCTHIO. Kacanue mapa u chepbl 1 (1]

IJIOCKOCTRIO. By u n300paxkenue mapa]|
|62 H[[YpaBHeHI/Ie cepsr. [Tnomans chepsl u e€ yacreii]] H 1 H H H H[[]] ‘
63 |[[TCummerpus cepet n wapa]] 1] | | [N |
64 |[[CTepeoMeTprUeCKHUE 3a1aUl HA JOKA3ATENLCTBO U BLIYKMCIICHHE, 1 (1]

CBsI3aHHBIC CO C(hepOi U MIAPOM, IIOCTPOCHHEM X CEUCHHI TIIOCKOCTHIO] |
65 |[[CTepeomeTprUecKHre 3aa9m Ha JOKA3aTEIbCTBO U BEIYHCIICHHE, 1 [[1]

CBsI3aHHBIE CO c(EpPOi U MIAPOM, TIOCTPOEHHEM HX CEYEHHI TIIOCKOCTHIO] |




Ne Tema ypoxa ‘ KonuaectBo gacor ‘ Hara DJeKTpOoHHEIE II(POBBIC
n/n Beero|| Kourponhsie || Ipaktnueckue | H3YHCHHA o0pa3oBaTteNbHbIe PEeCypChl
paboThI paboThI

|66 H[[Hpnmaﬂﬂme 3a/1a4H, CBA3aHHBIE CO cepoi u mapom]] H 1 H H H H[[]] ‘
67 |[[TToBTOpEHHUE: OKPYKHOCTH HA INIOCKOCTHU, BEIYUCIICHUS B OKPYKHOCTH, 1 [[1]

CTaHJapTHBIC TTO100u] ]
|68 H[[P8.3J'II/I‘{HLIG KOMOMHAIIMH TN BPAIICHUS] © MHOTOTPAaHHHUKOB] | H 1 H H H H[[]] ‘
69 [[[3anaun no Teme "Tena u noBepxuocty Bpamenus"]] |1 [ [ [l |
|70 H[[3a):[aq1/1 no teme "Tena u moBepXHOCTHU BpaleHus"]] H 1 H H H H[[]] ‘
|71 H[[KOHTpOJ'IBHaSI pabota "Tena n moBepxHOCTH BpameHus" ] H 1 H 1 H H H[[]] ‘
|72 H[[O6’béM murHapa. TeopeMa 06 00bEMe psAMOro HuIuHapal] H 1 H H H H[[]] ‘
73 |[[Bbruncienue 00EMOB TEIT C IIOMOIIBIO OMPEAEIEHHOTO HHTETpaIa. 1 (1]

O61bEM KoHycal]
|74 H[[HJ‘IOHI&JII/I OOKOBOH M ITOJTHOH MOBEPXHOCTH KOHYyCa]] H 1 H H H H[[]] ‘
75 |[[CTepeomeTpryeckue 3a1auu, CBSI3aHHBIE C BEIYHCICHHEM 00bEMOB 1 (11

UUJIMHAPA, KOHYyCa] |
|76 H[[HpI/IKJIaIIHHe 3aga4n o TeMe "OOBEMBI U IIIOIAAN TTOBEpXHOCTEH Ten'"]] H 1 H H H H[[]] ‘
77 |[[O6BéM mapa u mapoBoro cekropa. Teopema 06 00béMe miapa. [Lnomians 1 (11

cepsr. CTepeoMeTpruiecKre 3a1a4H, CBI3aHHbIC C BBIYUCICHUEM 00BEMOB

mapa, IapoBOro CErMeHTa M IapoBOro cekTopal|
78 |[[ITpuknamuble 3agaun Mo TeMe "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM 1 (1]

mapa u miomaasio chepbl. COOTHOIICHHST MEXKIY IUIONIASIMU

MMOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX Te ||
79 |[[TTomoGHBIe Tesa B MpOCTpaHCTBE. M3MeHeHne 00bEMa TIPH 1O I00HH. 1 (1]

CrepeoMeTpHUECKUE 3a/1a4H, CBA3aHHBIC C BRIYMUCICHHEM 00BEMOB TEIT U

TJIOIIa e MOBEPXHOCTEH | |
|80 H[[KOHTpO.IIBHaH pabota "Ilnomanu moBepXHOCTH U 00BEMBI KPYTIIBIX Ten"]] H 1 H 1 H H H[[]]




Ne Tema ypoxka ‘ KonnyectBo yacos ‘ Hara DJeKTpOoHHEIE II(POBBIC
n/n Beero|| Konrponbusie || Ipaxtuueckue || A3YICHHA 00pazoBaTeNbHbIE PECYpCh
paboThI paboThI

81 |[[dBmxenust mpoctpancTBa. OtoOpaskeHus. J[BuxeHus u paBeHcTBo uryp. | 1 [[1]
OO6mmue CBOMCTBA IBMKCHUH ||

82 |[[Bubl ABMKEHHIA: TApaICIbHBIN IEPEHOC, IIEHTPaIbHas CHMMETPHS, 1 (1]
3epKajibHasi CAMMETpPHUS, [IOBOPOT BOKPYT MPSIMOI] |

|83 H[[Hpeo6pasoBaHI/I${ nono6us. Ilpsimast u cdepa Ditnepal] H 1 H H H H[[]]

|84 H[[FCOMCTpI/I‘IeCKI/IC 3aJaud Ha IPUMEHCHHE JBIKCHHS | | H 1 H H H H[[]]

|85 H[[KOHTpoana;I pabota "BekTopbl B mpocTpaHcTBe]] H 1 H 1 H H H[[]]

86 |[[O6o6maromee moBropenue 11 moHsTHI 1 METOI0B Kypca reometpun 10— || 1 [[1]
11 kiaccoB, cucreMarn3anus 3HaHui: "[lapamienbHOCTE NPSMBIX U
IJIOCKOCTEN B IpocTpaHcTBe' ||

87 |[[O6o6maromee moBropenue 11 moHsTHI 1 MeTOOB Kypca reometpun 10— || 1 [[1]
11 xnaccoB, cuctemaru3anus 3HaHui: "BekTopsl B mpocTpancTe"]]

88 |[[O6o6maromiee moBTopenue 11 moHATHII 1 METOI0OB Kypca reomeTpun 10— || 1 (1]
11 xnaccoB, cuctemarusanys 3HaHui: "BekTopsl B ipocTpancTe"]]

89 |[[O6o6maromee moBropenue 11 moHsITHI 1 METO0B Kypca reometpun 10— || 1 (111
11 xmaccoB, cuctemaru3anus 3HaHui: "OO0beM MHOTOTpaHHHKA" ||

90 |[[O6o6maromiee moBTopenue 11 moHsTHiI 1 MeTO0B Kypca reometpun 10— || 1 [[1]
11 kiaccoB, cucremaru3aius 3Hanui: "O0beM MHOTOrpaHHUKA'" |]

91 |[[O6o6maromiee moBTopenue 11 moHsTHil 1 MeTO0B Kypca reometpun 10— || 1 (1]
11 xnaccoB, cucremaTtu3anus 3HaHui: "[11011a11 TOBEPXHOCTH B OOBEMBI
KpyrJiabix Ten'"]]

92 |[[O60o6maromiee moBropenue 11 mousTHit 1 MeTO0B Kypca reometpun 10— || 1 (111
11 kiaccoB, cucremaru3anus 3Hanui: "[L1omanu moBepxXHOCTH U 00BEMBI
KpyTribIx Ten"|]

|93 H[[I/ITOFOBaﬂ KOHTpOJIbHast paboTal]] H 1 H 1 H H H[[]]

|94 H[[I/ITorOBas[ KOHTpOJIbHAs paboTa]] H 1 H 1 H H Hm]




Ne Tema ypoxa ‘ KonuaectBo gacor ‘ Hara DJeKTpOoHHEIE II(POBBIC
n/n Beero|| Kourponhsie || Ipaktnueckue | H3YHCHHA o0pa3oBaTteNbHbIe PEeCypChl
paboThI paboThI
|95 H[[HOBTopeHHe, 000011eHNE U CUCTEMAaTU3aLKs 3HaHUH ] ] H 1 H H H H[[]]
96 |[[Mcropust pa3BUTHS CTEPEOMETPUU KaK HAYKH U ¢€ POJIb B Pa3BUTHH 1 [[1]
COBPEMEHHBIX WH)KCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHHA]]
97 |[[McTopust pa3BUTHS CTEPEOMETPUU KaK HAyKU U ¢€ POJIb B Pa3BUTHH 1 (1]
COBPEMEHHBIX MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI] ]
98 |[[HMcTopHs pa3BUTHS CTEPEOMETPHUHN KaK HAYKH U €€ POJIb B Pa3BUTHH 1 (1]
COBPEMEHHBIX HH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHI]]
99 |[[McTopust pa3BUTHS CTEPEOMETPUU KaK HAYKHU U €€ POJIb B Pa3BUTHU 1 (]
COBPEMEHHBIX WH)KCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHHA] ]
100 | [[McTopust pa3BUTHS CTEPEOMETPUH KaK HAYKU H €€ POJIb B Pa3BUTHH 1 (]
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIT]]
101 |[[McTOopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ POJIb B Pa3BUTHH 1 (111
COBPEMEHHBIX HH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTH]]
102 |[[UcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€ POJIb B Pa3BUTHU 1 (]
COBPEMEHHBIX WH)KCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHHA]]
|I[06aBI/ITL CTPOKY
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 | 8 [ 0 [




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

1. Marematuka: anrebpa U HayaJla MATEMaTUYECKOTO aHallu3a, reomeTpus. ['eomerpus, 10-
11 knmaccel/ byty3oB B.®., [Ipaconos B.B. nox penakmueit Canoaudero B.A.,
AxkunonepHoe obmectBo «M3narensctBo «lIpocsemienne»

2. Tlo reomerpum 10-11 xmace/ JI.C. AranacsH, B.®. Byry3os, C.b. Kagomies u np./

[Tporpammsbl 06111€00pa3zoBaTeNbHBIX yupexaeHuil. ['eomerpus. 10-11

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

1. Teomerpus. Iloypoussie paspaGorku. 10—11 kaccs :
yue6. mocodue A1 061e00pa30BaT. OpranH 3awuii /
C. M. Caaksn, B. @. By Ty308. — M. : TIpo cBe menne, 2017. —
2-¢ m371., epepab. — 232 c. : uiL.
IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Poccuiickoe obpasoBaHue. PeaepanbHbli nopTan

http://www.edu.ru/

Bce obpasoBaHuMe. KaTanor ccbioKk

http://catalog.alledu.ru/

B nomoub yuntento. Peaepauusa MHTepHeT-ob6pa3oBaHmA

http://som.fio.ru/

Poccuitckunii obpasoBaTenbHbii nopTan. Katanor cnpaBoyYHO-MHPOPMALMOHHbBIX MCTOYHMKOB
http://www.school.edu.ru/catalog.asp?cat ob no=1165

Yuutenb.py — Peaepaumsa MHTEPHET-06pa3oBaHUSA

http://teacher.fio.ru/

Ob6LecTBEeHHbIN PeNTUHT 06pa3oBaTe/IbHbIX 31EKTPOHHbIX PECYpPCcoB
http://rating.fio.ru/current.php?program type=2Ssubject id=255Submit=%E2%FB%E1%FO%EQ
%F2%FC

NHTepHeT-pecypcbl No obyyarolmm nporpammam UCcTaHUMOHHOe 0byyeHne — NPOeKT
«OTKpbITbIA KONneaK»

http://www.college.ru/indexGraph.php3

2. Katanoru
JNeKTPOHHble becnnaTHble 6UbANOTEKU


https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://catalog.alledu.ru/&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://som.fio.ru/&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://www.school.edu.ru/catalog.asp?cat_ob_no%3D1165&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://teacher.fio.ru/&sa=D&ust=1562062922681000
https://www.google.com/url?q=http://rating.fio.ru/current.php?program_type%3D2$subject_id%3D25$Submit%3D%25E2%25FB%25E1%25F0%25E0%25F2%25FC&sa=D&ust=1562062922681000
https://www.google.com/url?q=http://rating.fio.ru/current.php?program_type%3D2$subject_id%3D25$Submit%3D%25E2%25FB%25E1%25F0%25E0%25F2%25FC&sa=D&ust=1562062922681000
https://www.google.com/url?q=http://www.college.ru/indexGraph.php3&sa=D&ust=1562062922682000

http://allbest.ru/mat.htm

EcTecTBeHHO-Hay4YHbIl 06pa3oBaTeibHbIA NOpTan (y4ebHUKK, TECTbI, ONMMNNAABHI,
KOHTPO/bHbIE)

http://en.edu.ru/db/sect/3217/3284

MaTtemaTuKa online

http://mathem.by.ru/index.html

3. MeTtoguyecKkue martepuanbl
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate

4. OnbIT paboTbl
http://morozko1967.boom.ru/metod.htm
http://www.websib.ru/noos/math/metod.html

dopym http://pedsovet.alledu.ru/index/638
http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM
http://archive.lseptember.ru/mat/2002/21/n021 1.htm

5. MogynbHoe obyyeHue

http://www.nsk.fio.ru/works/014/group3/matem.htm
http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm
http://edu.yar.ru/russian/pedbank/sor uch/math/mamont/isp.html
http://bspu.ab.ru/Journal/vestnik/ARHIW/N1 2001/nauch konf/1 sekz/pavlova.html

6. BuptyanbHble Wwnapraaku
http://refportal.ru/mathemaics/ Pedepatbl no matemaTtunke
http://www.otbet.ru/ flenaem ypoku smecre!

7. Nepunogunyeckue nspaHuna 8 UHTepHer
http://archive.1september.ru/mat/
http://www.poisknews.ru/

http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml



https://www.google.com/url?q=http://allbest.ru/mat.htm&sa=D&ust=1562062922682000
https://www.google.com/url?q=http://en.edu.ru/db/sect/3217/3284&sa=D&ust=1562062922682000
https://www.google.com/url?q=http://mathem.by.ru/index.html&sa=D&ust=1562062922683000
https://www.google.com/url?q=http://comp-science.narod.ru/&sa=D&ust=1562062922683000
https://www.google.com/url?q=http://matematika.agava.ru/&sa=D&ust=1562062922683000
https://www.google.com/url?q=http://center.fio.ru/som/subject.asp?id%3D10000191&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://www.samara.fio.ru/resourse/teachelp.shtml%23mate&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://morozko1967.boom.ru/metod.htm&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://www.websib.ru/noos/math/metod.html&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://pedsovet.alledu.ru/index/638&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://archive.1september.ru/mat/2002/21/no21_1.htm&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://www.nsk.fio.ru/works/014/group3/matem.htm&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://edu.yar.ru/russian/pedbank/sor_uch/math/mamont/isp.html&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://bspu.ab.ru/Journal/vestnik/ARHIW/N1_2001/nauch_konf/1_sekz/pavlova.html&sa=D&ust=1562062922686000
https://www.google.com/url?q=http://refportal.ru/mathemaics/&sa=D&ust=1562062922686000
https://www.google.com/url?q=http://www.otbet.ru/%25D0%259E%25D1%2588%25D0%25B8%25D0%25B1%25D0%25BA%25D0%25B0&sa=D&ust=1562062922686000
https://www.google.com/url?q=http://archive.1september.ru/mat/&sa=D&ust=1562062922686000
https://www.google.com/url?q=http://www.poisknews.ru/&sa=D&ust=1562062922686000
https://www.google.com/url?q=http://www.ug.ru/&sa=D&ust=1562062922687000
https://www.google.com/url?q=http://www.informika.ru/text/magaz/pedagog/title.html&sa=D&ust=1562062922687000
https://www.google.com/url?q=http://www.aboutstudy.ru/magazine2.shtml&sa=D&ust=1562062922687000
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