PabGouyasi nporpamma

yueOHoro kypca «I'eomerpusp» (yriay0/eHHbIi YPOBEHb)
st ooydarommxest 10 — 11 kimaccos

COIAEPKAHUE OBYUEHUA

10 kaacce

IIpsiMble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MpocTpaHcTBO. IlonsTHe 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUM U CICICTBUS U3 HUX.

B3aumHOe pacnosjoXeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECsH, MapajUlelIbHbIE U
cKpemuBaromuecs npsamele. [IpusHaku ckpemuBaromuxcs NpsAMbIX. [lapamiebHOCTb NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapaulejbHbIE MPSMBIE B IIPOCTPAHCTBE, NAPaLUIEIbHOCTh TPEX MPSAMBIX, IapauIeIbHOCTh
npsIMOM U TUTOCKOCTH. [lapaiielbHOe W IEHTPAbHOE MPOCKTHPOBaHUE, n300pakeHue ¢uryp. OCHOBHBIC
CBOWCTBA MNapajyieNIbHOTO MpOeKTUpoBaHus. M3o00paxeHue ¢uryp B mapajuleIbHOM NPOEKIUH. YTJbl C
COHAIPABJICHHBIMA CTOPOHAMH, yTOJ MEXAY NPAMBIMH B IHPOCTPaHCTBE. llapaynenbHOCTh IUIOCKOCTEH:
napaJiesibHble IJIOCKOCTH, CBOWCTBA NapajieNbHbIX IIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYpBI
Ha IUIOCKOCTH: TETPadp, NapajuleIenuIe]], IOCTPOCHUE CEUCHUMN.

IlepnieHIUKYISPHOCTD MPSAMOM U IUIOCKOCTH: NMEPIEHIUKYJISIPHBIE MPSMBIE B IPOCTPAHCTBE, MPSMBIC
NapaJuleIbHbIE U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHAMKYIJISIPHOCTH NMPSMON U IIJIOCKOCTH,
TeopeMa O NPSIMOW NEPIEHIUKYJIAPHOU IUIOCKOCTH. OpTOroHanpHOE NpoekTupoBaHue. llepneHaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TUIOCKOCTH, MPOCKIHS (PUTYPBI
Ha IUIOCKOCTb. llepneHauKyIapHOCTb IUIOCKOCTEH: MNPU3HAK MNEPHEHIUKYISIPHOCTH [JBYX IUIOCKOCTEM.
Teopema o0 TpEX nepHEeHAUKYJIIAPAX.

VYriael B IPOCTPAHCTBE: Yrojl MEXIY HNPSIMOW M IUIOCKOCTBIO, ABYTPAHHBIN YIOJ, JMHEWHBIM yroin
JBYTpaHHOro yria. TpéXrpaHHbI U1 MHOTOrpaHHbIE yribl. CBONCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO yIJa.
CBolicTBa IJIOCKMX W JBYTPaHHBIX YIVIOB TPEXI'PAHHOIO YIya. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunbl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronapHas mnpusma, IpsMas u
HAaKJIOHHAs NpU3Mbl, OOKOBass W IIOJHAs MOBEPXHOCTb Npu3Mbl. [lapamienenunesn, NpPSAMOYTOJIBHBIN
napajuiejenunes] u ero cpoiicrea. Kparuaiiime myTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Diiepa.
[TpoctpanctBenHass Teopema Iludaropa. [lupamupa: n-yroinpHass nupaMuja, HpaBUiIbHAs M yceuEHHas
nupamuabl. ColicTBa péOep M OOKOBBIX IpaHed NpaBWIbHOM mupamuisl. [IpaBuiIbHBIE MHOTOTPAHHUKU:
IIPaBWIbHAS NIPU3Ma U IPaBUIIbHAS IMPAMUA, IPABWIbHAS TPEYTOJIbHASA NUPAMUA/A U IPABWIBHBIN TETpasap,
ky©0. [IpeacraBienne o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, JOACKASAP M UKOCAP.

Bbrunciienue 31eMeHTOB MHOIOIPaHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans 60K0BOH NOBEPXHOCTH
Y TIOJTHOW IOBEPXHOCTU IPSIMOM IPU3MBI, IUIOIIAb OCHOBAHUM, TeOpeMa 0 OOKOBOW MOBEPXHOCTU IPSIMOM
npusMsbl. [Tnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABWIBHON MHMpaMM[Ibl, TEOpEMa O IUIOLIAAX
yCe4EHHOU NMUPaMUJIBI.

CuMMeTpHus B IPOCTPAHCTBE. DJIEMEHTbl CHMMETPHM IPaBUIIBHBIX MHOTOIPaHHUKOB. CHMMeETpHs B
IIPaBUJILHOM MHOIOIPaHHUKE: CUMMETpPUS MapajuIeICIIAIela, CHMMETPHS IIPAaBUIBHBIX IPU3M, CUMMETPUS
IIPABWJIBHOM NMUPaMUJIBIL.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[TonsTHsA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UJIMHA HEHYJIEBOIO BEKTOpa, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABICHHBIE U IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
JlelCTBUS ¢ BEKTOpPAMM: CJIOKEHHE M BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXCHHE
BEeKTOpa Ha umciio. CBolicTBa ClOKeHUs1 BEKTOpoB. CBONMCTBa YMHO)KEHHs BeKTOpa Ha yucio. llonarue
KOMIUTaHapHbIe BEKTOPHI. [Ipu3Hak komIutanapHocTu TpEX BeKTOpoB. IIpaBuino napamnenenunena. Teopema
O DPA3J0XKEHHM BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. lIpsmMoyrosibHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHatel BekTopa. CBs3b MEX1y KOOpPIMHATAMH BEKTOpPa U KOOPAMHATAMU TOYEK. YTOII
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



11 KUIIACC

Tesa BpalieHus

[ToHATHS: TMIMHOPUYECKAass MOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, chepuyeckas MOBEPXHOCTH,
oOpasyromiue noepxHocreil. Tena BpameHus:: LWIMHAP, KOHYC, YCeUE€HHBIN KOHYC, cdepa, map. B3aumuoe
pacnosoxeHue cgepbl U MIOCKOCTH, KacaTelbHasl INIOCKOCTh K cepe. M300paxkeHue Ten BpalleHUs HA
riockocTy. Pa3pépTka nununapa u konyca. Cummerpust chepsl U mapa.

O06BEM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 00 00bEME IPSIMOYTOJILHOTO MapajuieNienuIea u
ciencteus u3 He€. OObEM NPsAMON M HAKIOHHOW NMPHU3MbI, LIWIMHJPA, MUpaMubl U KoHyca. OO0BEM mapa u
[IIapOBOTO CEIrMEHTA.

KomOuHanmu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3Mma, BnucaHHAs B LMJIMHAP, OMUCAHHAS OKOJIO
munHapa. [lepeceuenune cdeprl u mapa ¢ miuockoctbio. Kacanue mapa u cdepsl miockocteio. [lonsrue
MHOTOTPaHHHKA, OMMUCAHHOTO OKOJIO chepsl, chephl, BIUCAHHONH B MHOTOTPAHHUK HITU TEJIO BPAICHHUS.

[Tnomanp NoBepxXHOCTH LMIMHAPA, KOHYyCa, Iowmaab chepsl u e€ yacreil. [logobue B nmpocTpaHCTBe.
OTtHomenue 00bEMOB, MIOLaAel MOBEpXHOCTEW MoJ00HBIX (uryp. IIpeobpazoBanue nmogoOus, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHne ceueHUil MHOTOTPAaHHUKOB W TeJ BpAIllCHWs: CEUeHUs LWINHApa (TapauiedbHO H
NEPIEHIUKYJISIPHO OCH), CEUYEHHs KOHyca (mapasuliejbHble OCHOBAHUIO U MPOXOASIIME 4Yepe3 BEpILUHY),
CEYEHHUS I1apa, METOMbI MOCTPOSHHS CEYEHHI: METO/I CJIeIOB, METOJl BHYTPEHHETO MPOCKTHUPOBAHUS, METO]T
NepeHoca CeKyIei MI0CKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextops! B mpoctpanctee. Onepanuu Haja BeKTopamu. BekropHoe ymMHOXKeHHE BEKTOpoB. CBolicTBa
BEKTOPHOTO yMHOXKeHUs. [IpsimoyronbHas cucreMa KOOpAuHAT B TpocTpaHcTBe. KoopaumHatel BeKTOpa.
Pasnoxenue Bexkropa o 6azucy. KoopiuHaTHO-BEKTOPHBII METOA MPH PELIEHUH FEOMETPUUECKUX 3aau.

JBu:KeHUS B IPOCTPAHCTBE

Jswxenwns npoctpancTsa. Otodpaxkenus. J|BmwkeHus u paBeHcTBO huryp. OOIIme CBOWCTBA IBIKESHUH.
Bunel nBUKEHHI: MapanienbHBI MepeHoc, HEHTpajdbHas CHUMMETPHS, 3€pKallbHas CUMMETpPHUS, MOBOPOT
BOKpyT npsiMoii. [IpeoOpazoBanus mompodus. [lpsimas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 YHEBHOMY
INPEAMETY «I'EOMETPUS» HA YI'VIYBJIEHHOM YPOBHE CPE/IHEI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xknanckoe BociMTaHue:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKON MO3HIIMKA OOYYArOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
pOCCUHCKOro 00IIecTBa, MPEJCTaBICHHE O MaTeMAaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHUH, MpOIENyp TpaKAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI H JPYroe), yMEHHe
B3aMMOJICIICTBOBATH C COLMATBHBIMU HHCTUTYTaMH B COOTBETCTBUHU C MX (QYHKIUSMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTH POCCUMCKON I'paKTaHCKOW WACHTUYHOCTH, YBaXKEHUS K MPOIIOMY U HACTOSALIEMY
POCCUICKON MaTEMaTUKH, IEHHOCTHOE OTHOLLIEHUE K JJOCTHKEHHUSIM POCCUIMCKUX MATEMAaTUKOB U POCCUNCKOU
MaTEeMaTHYECKON IIKOJbI, HCIIOJIb30BAHME ATHX JOCTIKEHHWH B JIPYrMX HayKaX, TEXHOJOrusx, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoaa, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOTO MOBEJEHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM AOCTUKEHUW HAyKH U JIEATEIbHOCTHIO
Y4E€HOTO, OCO3HAHHUE TUIHOTO BKJIAJa B MOCTPOCHHUE YCTOWYHBOTO Oy IyIIIEro;

4) acTeTHYECKOE BOCTIUTAHHE:



ACTETUYECKOE OTHOILICHHE K MUPY, BKJIIOYas 3CTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aj]a4, PELIECHUM, pacCyXACHUH, BOCIPUUMYMBOCTH K MATEMaTHYECKUM aclEKTaM pa3JIMYHbIX BHUJIOB
HCKYCCTBa;

5) pusuveckoe BocnuTaHUE:

c(OpMHUPOBAHHOCTh YMEHHUS MPHUMEHSTh MaTeMaTHYeCKHe 3HaHUs B MHTEpecax 3/I0pOBOr0 H
Oe3omacHOro o0pa3a JKM3HM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pOBBIO (340pPOBOE MHUTAHHE,
cOAlaHCUPOBAHHBIM PEXUM 3aHITUA M OTAbIXa, peryispHas (u3nueckas aKTUBHOCTb), (PHU3UUECKOe
COBEPLICHCTBOBAHUE IIPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpynoBoe BocninTanue:

TOTOBHOCTb K TpPYAY, OCO3HAHUE IIEHHOCTH TPYJIOJIIOOMs, HWHTEpeC K pas3IuyHbIM cdepam
pohecCHOHANBHON JeSTeIbHOCTH, CBA3aHHBIM C MaTEMaTHKOW M €€ MPHJIOKEHUSMHU, YMEHUE COBEpIIATh
OCO3HaHHBIHN BBIOODP Oyayliei mpodeccun U peanu30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE MJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHMYeCcKOMYy OOpa30BaHMIO M CaMOOOPAa30BaHMIO Ha MPOTSIKEHUM BCEH JKU3HU,
TOTOBHOCTB K aKTUBHOMY YYacCTHIO B PEUICHUU NPAKTUYECKUX 33]1a4 MATEMAaTUUECKON HAIIPaBIEHHOCTH;

7) 3K0JI0TMYecK0e BOCIIMTAHME:

c(OpMUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYphl, MOHMMAHHUE BIHUSHUS COLUATHHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSHUE MPHUPOJHON U COIMAIBbHOM Cpelpl, OCO3HaHHE TIJI00aJIbHOrO XapakTepa
HKOJIOTMYECKUX MpOoOJieM, OpUEeHTalus Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUW AJs pelIeHHs 3aaad B
o0nacTu OKpy’Karolled Cpeapl, MIaHUPOBAaHUE MOCTYNKOB M OLEHKM HMX BO3MOXKHBIX IOCIEICTBUN AJIs
OKpYXKaroIle cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOLIECTBEHHON MPAaKTHUKW, NOHMMAaHWE MaTEeMaTHYEeCKOM HAyKd KaK c(epbl 4eIOBEUECKOH HEsITebHOCTH,
ATamoB €€ pPa3BUTUS M 3HAYMMOCTH [ DPa3BUTHUS IUBWIM3AIMH, OBIAJCHUE SI3bIKOM MAaTEMaTUKU U
MaTEMaTHUYECKON KyJIbTypOll Kak CpeICTBOM IO3HAHMUS MHpa, TOTOBHOCTb OCYIIECTBIISITH NPOEKTHYIO U
HCCIIEIOBATENBCKYIO AeSITeIbHOCTh HHANBUAYATIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepPcAJbHbIE YUeOHbIe AeliCTBUS

ba3oBble Jiornueckue aeiicTBUA:

BBISIBJISITH M XapaKTEpHU30BATh CYIIECTBEHHbIE INPU3HAKKM MaTeMAaTUYECKUX OOBEKTOB, IOHATHH,
OTHOLICHUNA MEeXAy HOHATHAMHM, (HOpMYyIUpOBaTh OINpPEENIeHUs] MOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK Kiaccu(UKauu, OCHOBAHHUS Ui 0000IICHHUS 1 CPAaBHEHUS, KPUTEPUH ITPOBOJAUMOTO aHAIIN3A;

BOCIIPMHUMATh, (POPMYJIHPOBATH U MPEe0OPa30BbIBATh CYXIECHUS: YTBEPAUTEIbHbBIE U OTPULIATENIbHBIE,
€MHUYHBIE, YACTHbIE U OOLIHE, YCIOBHBIE;

BBISIBJISAITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHBOpeuMs B (akTax, NAHHBIX,
HaAOJIIOJICHUSIX U YTBEPKACHUSX, peJiaraTb KPUTEPUH ISl BHISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JIeNIaTh BBIBO/IBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, J€TyKTUBHBIX U HHAYKTUBHBIX YMO3aK/IIOUEHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSATENBHO JIOKAa3aTEeIbCTBA MATEMAaTHYECKUX YTBEpXKIEHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTpauUBaTh AapryMEHTAlMIO, MPUBOJUTH IMPUMEPBI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKAE€HUS U BBIBOJIBI;

BBIOMpATh crioco0 pemeHus yueOHoi 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOUPATh
HaunOoJiee MOAXOAIUN ¢ yUETOM CaMOCTOSTENILHO BbIJICIIEHHBIX KPUTEPHUEB).

BbazoBrble uccienoBarenbckue AeidcTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATENbCKUA MHCTPYMEHT MO3HaHUs, (POPMYJIUPOBATH BOINPOCHI,
$UKCHpyOIKe MPOTUBOpPEYNE, MPOOJIeMy, yCTaHABIMBAaTh MCKOMOE M JaHHOE, (hOpMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

IIPOBOAMUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCJIEIOBAaHUE II0 YCTAHOBIICHHUIO
0COOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SIBJICHUs, IPOLECCa, BBISABICHHIO 3aBUCUMOCTEH MEXITy
00BeKTaMu, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENIBHO (hOpMYIUPOBaTh 000OIIEHHUS U BBIBOBI 110 pe3yJibTaTaM MPOBEIEHHOTO HAOIIOCHUS,
MCCIIEIOBaHMSI, OLIEHUBATH JOCTOBEPHOCTD MOJTyUYEHHBIX PE3YIbTAaTOB, BEIBOJAOB U 000OIICHHIA;



IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLICCCA, a TAKIKC BbIABUTaTh PCANIOJIOKECHUA O €T0 pa3BUTUHN
B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA HA BOMPOC U JAJSl PEIICHUS
3aJauy;

BBIOMpaTh MH(POPMAIMIO U3 MCTOYHUKOB PA3TMYHBIX THUIOB, aHAIH3UPOBATH, CHCTEMATHU3UPOBATh H
MHTEPIPETUPOBATh UH(POPMALIHIO Pa3IMYHBIX BUJIOB U (POPM MpPEACTABICHUS;

CTPYKTypUpPOBaTh HH(OPMAIMIO, NPEACTaBIATh €€ B pPAa3NUYHBIX (opMax, HIIIIOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTuBHbIe YHHBepcaIbHbIe YueOHbIE TelicTBUS

Oo0menue:

BOCIIPUHUMATH U (POPMYITHPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUSIMHU H IENIIMU OOILIEHUS, SICHO,
TOYHO, TpaMOTHO BBIpa)KaTI) CBOIO TOqu 3p€HI/I$I B YCTHI)IX U IMHUCBMEHHBIX TCKCTAaX, AaBaThb INOSACHCHHUA IIO
XOJy pelieHus 3aaui, KOMMEHTHPOBATh MOTYUYCHHBIN pe3yibTar;

B X0Jie¢ OOCYXJICHHUsS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOIEMBI, PeIIaeMoi
3aj]]auu, BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEUICHHUS, COTIOCTABIISTh CBOU CYXKICHHUS C CYKICHUSIMU
JIPYyTUX YYaCTHUKOB JUajiora, OOHApYyXHBATh pPa3JIMYMe W CXOJCTBO IO3UIHMHA, B KOPPEKTHOH (opme
(bopMyIHpPOBATH pa3HOTIIACHS, CBOU BO3PAKCHUS;

MIPENICTABIIATH PE3YJIBTATHI PEIICHUS 33]Ia4H, YKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOSKTA, CAMOCTOSITEIILHO
BBIOUPATh OPMAT BBICTYIICHUS C YYETOM 33124 TPE3CHTAIIMY U OCOOCHHOCTEH ayAUTOPHUH.

PeryisiTuBHbIe YHHBepCcaJbHbIEe yUeOHbIe AeiicTBUS

Camoopranusauus:

COCTaBIIAATh IJIaH, AITOPUTM PELICHHUS 3aJauyd, BBIOMpPATh CIIOCOO pElIeHUs ¢ YYETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEHICHUH C yIETOM
HOBOI MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

BJIQJICTh HaBBIKAMHU TI03HABAaTEIbHON pedICKCHMM KaK OCO3HAHMsI COBEPIIACMBIX JICHCTBHH U
MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YIbTATOB, BIAJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoliecca 1
pe3yJibTaTa pelieHusl MaTeMaTHYecKo 3a/1auH;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH 33Ja49H, BHOCUTh KOPPEKTHUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BHISBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IICIM M YCIIOBUSM, OOBSICHATH MPHUYUHBI JOCTHIKCHHS WIIH
HEJOCTH)KEHUS PE3yJIbTATOB JIEATEIHbHOCTH, HAXOIUThH OLUINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHaA 1eITEJIbHOCTD:

MMOHUMATh M HMCITOJIb30BaTh MPEUMYIECTBA KOMaHIHOW W WHAMBUAYAJIBLHONH pabOTHI MPU peUIeHUN
y4eOHBIX 3aj]la4, MPUHUMATh IIeJIb COBMECTHOW JEATEIhbHOCTH, TUIAHUPOBATH OPraHU3alldI0 COBMECTHOM
paboThI, pacrpeaeysaTh BUABI PabOT, TOroBapuBaThCs, 0OCYKIATh MPOIECC B Pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIBbKUX JIIOCH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
WHBIC), BBIIIOJHATH CBOIO YacTh PpaOOThI U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YICHAMH KOMAaH]IBI,
OIICHUBATh KA4eCTBO CBOETO BKJaJa B OOLIWH MPOMYKT MO KPUTEPUIM, CHOPMYITHMPOBAHHBIM YIaCTHUKAMH
B3aNMMOICHCTBHS.

MNPEAMETHBIE PE3YJBbTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

® CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMH CTEPEOMETPHH MPU PEUICHUH 3a/1a4 U MPOBEACHUN
MaTE€MaTHYECKUX PACCyKICHUH;

® [PUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX 33]1aY;

® KIacCHU(PUIIMPOBATH B3aMMHOE pACIOJOKEHHUE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO OMEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXIY NPSIMBIMU B
IIPOCTPAHCTBE, MEXKY NPSAMON U IIOCKOCTBIO;

CBOOOHO ONEPUPOBATH NOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

cBOOOJIHO pacro3HaBaTh OCHOBHBIE BHU/IbI MHOTOTPAHHUKOB (IIpU3Ma, NUpAMHUIa, IPSIMOYTOJIbHBINA
napajuiesenumnes, Kyo);

KJIaccu(UIUMPOBaTh MHOTOIPAHHHUKH, BEIOMPAs OCHOBaHUS JJIs KIacCU(UKALIHY;

CBOOOHO ONEPUPOBATH NOHATHUSAMHU, CBA3aHHBIMU C CEYEHMEM MHOTOIPAaHHUKOB IJIOCKOCTbIO;
BBINOJIHATH NapajljieNIbHOE, IEHTPAIBHOE U OPTOTOHAJIBLHOE MPOEKTHUPOBAaHUE (DUTYDP HA MIIOCKOCTD,
BBITIOJHATH U300paskeHus: GUryp Ha IIOCKOCTH;

CTPOUTh CEYEHUS MHOTOIPDAHHUKOB DPA3JIMUHBIMM METOAAMM, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIONIA/IM TTOBEPXHOCTEH MHOTOTPaHHUKOB (IIPHU3Ma, MHUPaMHJIA), TEOMETPHUECKUX Tell
C IpUMeHeHueM popMyIr;

CBOOOJITHO ONEepUpOBaTh MOHATHSAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOOJITHO ~ONEpUpPOBaTh TMOHATHSAMHU, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINOJIHATH JIEHCTBUS Ha/l BEKTOpaMH;

pelarh 3a7aun Ha JOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUN M HAaXOXIACHHE T€OMETPUUECKUX
BEJIMYMH, MPUMEHSS U3BECTHbIE METOBI MPHU PELIEHHH MaTeMaTWYeCKHX 3a]lad MOBBIIIEHHOTO U
BBICOKOI'O YPOBHSI CII0KHOCTH;

NPUMEHSATh IPOCTEHIINE TPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pEILIEHNU CTEPEOMETPUUECKHX 3a/1a4;

U3BJEeKaTh, IPeoOpa3oBbIBATh M HMHTEPIPETUPOBATh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepPTekKaxX U PUCYHKaX;

HNPUMEHSATH MOTy4YEeHHbIEC 3HaHUS HA MIPAKTHUKE: CPAaBHUBATh U AHAIM3UPOBATH pealibHbIC CUTYALUH,
IIPUMEHSTh U3YUYECHHBIE TOHATHS B ITPOLIECCE MOMCKA PELICHUS] MaTeMaTU4YECKH c(HOpMyYITMpPOBAHHON
po0IeMbl, MOJIEIMPOBATh PEAbHbIE CUTYALlMH HA SI3bIKE T€OMETPUH, UCCIIE0BATh MOCTPOCHHBIE
MOJICJIN C HCIIOJIb30BAaHUEM T'e€OMETPUYECKHUX TOHSATHIA W TEOpeM, ammapara aireOphl, pemarb
IPaKTUYECKHE 3aJ]aui, CBA3aHHBIE C HAXOXK/IEHUEM I'€OMETPUUECKUX BEIHYUH;

MMETH MPEICTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTUS FTEOMETPUH KaK COCTaBHOM YyacTh (pyHIaMeHTa
pa3BUTHSL TEXHOJIOTHUH.

K konmy 11 kiaacca o0ydaronuiicss HAyIuTCs:

CBOOOHO OTEPUPOBATH NOHATUSMHU, CBS3aHHBIMH C LWJIMHIPHUUECKON, KOHMYECKOH 1 chepuueckoi
MIOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI MTOTyYSHHS;

OTEepUPOBATh MOHATUSMH, CBS3aHHBIMU C TeJlaMU BpAILICHUS: LUIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacrno3HaBaTh Teja BpallleHus (IUIUHAP, KOHYC, cdepa U map) U 00bIACHATH CIIOCOOBI MOTYYSHHUS
TEJ BpallCHMUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIONIOKEHUE CPephl U MII0CKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHWKOB M TeJ BpalleHHs, OOBEMBI M IUIOIIAJN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIlleHHUs, TEOMETPUUYECKUX TE ¢ MTPUMEHEHHEM (HopMyII;
CBOOOJTHO OMEpPHPOBATh TMOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH TN BpamleHHs U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cdepy M OMHCAHHBIN OKoNo cdepbl, chepa,
BIIMCAHHAs B MHOTOTPAHHUK MJIU TEJIO BPALCHMUS,;

BBIYUCIISATH COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEH 1 00bEMaMU MOTOOHBIX TET;
n300paXkaTh U3ydaeMble PUTYpHI, BHIIOIHATD (BHIHOCHBIC) IUIOCKUE YEPTEKU M3 PUCYHKOB MTPOCTHIX
00BEMHBIX UTYD: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M IPEoOpa3oOBbIBATh HHPOPMALHUIO O TMPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUrypax, MpeACTaBICHHYIO Ha YepTexkKaxX U PUCYHKAX;

CBOOOHO ONEPUPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OTNEPALUU HAJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOp/MHAT;



peniath TeOMETPUYECKHE 3a7a4d Ha BBIYHCICHUE YIJIOB MEXIY MPSMBIMH M ILIOCKOCTSIMU,
BBIYUCIICHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B LEJIOM, Ha INPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/a IIPH PELICHUH;

CcBOOOJIHO ONEPHPOBATH NOHATUAMM, CBA3aHHBIMU C JBH)KEHHEM B MPOCTPAHCTBE, 3HATh CBOICTBA
JIBIDKCHUI,

BBINOJIHATh M300pa)K€HHsI MHOTOTPAHHUKOB M TeJl BpallleHUs NpU HapajieIbHOM IEepeHoce,
LEHTPAIbHOW CUMMETPUHM, 3E€pKAIBHOW CHUMMETPUM, IIPU IIOBOPOTE BOKPYI  IPSAMOM,
npeoOpa3oBaHus MOA00US;

CTPOUTh CEUEHHUS MHOTOTPAaHHMKOB M TE€J BpALICHHs: CEUEHUs IIMHApa (IapajuleIbHO U
NEPIEHINKYJIAPHO OCH), CEYeHHs KOHyca (MapajuleJibHble OCHOBAHUIO W HPOXOJALIME Yepes
BEpILMHY ), CEYECHHUS 11apa;

HCIIOJIB30BaTh METOBI IOCTPOEHUS CEYEHUN: METO/ CJIE0B, METOJl BHYTPEHHETO ITPOCKTUPOBAHMS,
METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

JI0OKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHNUS,

PUMEHATh TeOMETpHUYECKUE (AKTHI ISl PEUICHHUS CTEPEOMETPHUECKUX 3a1ad, TMPEAToIararomux
HECKOJIbKO LI1aroB peleHH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;
pemaTh 3aa4y Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHUM M HAXOKJIECHUE T€OMETPUYECKUX
BEJIMYNH;

IIPUMEHATH ITPOTPaMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBI IIPH PELICHUHN
CTEPEOMETPUYECKHUX 3a/1ay;

IIPUMEHSATH ITOJyYEHHBIE 3HaHUs HA NIPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATH U OLICHUBATH PEAJIbHBIE
CUTyalllu, NPUMEHATh W3YUYCHHBIC IMOHATHUS, TEOPEMBI, CBOMCTBA B IPOLECCE NMOMCKA PEIICHUs
MaTeMaTH4eCKu c(HOpMyIMpOBAaHHON MPOOJIEMBI, MOJEIHPOBATh pEAbHBIE CHUTYallMd Ha S3BIKE
reOMETPHUH, MCCIEA0BATh IOCTPOECHHBIE MOJEIHN C MCIOIb30BAHUEM I'€OMETPUUECKUX NOHATHH U
TEOpeM, ammapara aireOpbl, pelarb MpPaKTHYECKHE 3aJauyd, CBSI3aHHbIE C HAaXOXICHHEM
reOMETPUUYECKUX BEJINYUH;

MMETBH MPEJICTaBICHUS 00 OCHOBHBIX dTalax Pa3BUTHS FTEOMETPUH KaK COCTaBHOM YyacTh (pyHIaMeHTa
pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJ1acc
Kosan4yecTBo yacoB HPDOO DJIeKTPOHHBIE
(1]
J\/l‘_ HaumeHnoBanme pa3iesioB u Beero Kontpossusie | TpakTaueckie ; (ungposbie)
n/n TeM MPOrpaMMbl paGoTHI paGoTHI o0pa3oBaTe/IbHbIE
pecypchl
OTpaxeHue  CTEpeOMETpUM B
1 BBenenue B crepeoMeTpuio 23 1 p P p bubmuoreka [JOK
OKpYXarolleM MUpe
B3anMHOe pacnonoxeHue npsMbIX
B3auMHoOe pacnonoxeHue
2 6 1 1 B CTPOUTEIILCTBE TOPOJOB bubnnoreka [JOK

MPSIMBIX B IPOCTPAHCTBE 9
p pocTp YenaOuHCKON 00J1acTH

[Toctpoenue ceueHui
[TapannenbHOCTh NPSIMBIX U

3 . 8 APXUTEKTYPHBIX 0OBEKTOB bubmuoreka [JOK
IUIOCKOCTEH B MPOCTPAHCTBE
YensabuHcka
4 HepHeHHHKYPHpHOCTB MPSIMBIX 25 ) JIByrpaHHblii yroa B pealbHON Bubnorexa [IOK
U TUIOCKOCTEH B MPOCTPAHCTBE KU3HU YeJIOBEeKa
5 Vsl 1 paccTOAHUS 16 1 CHmmerpus B mckycerse M bubnnorexa [JOK
apxXUTEeKType Ypaina.
MHOrorpaHHMKu B apXUTEKType T.
YensOuHCKa.
6 MHororpaHHuKu 7 1 TMupamm s FOsHoro Ypana bubnnorexa [JOK
3azayM Ha MOCTPOEHUE MO KapTam
7 BekTopsl B IpOCTpaHCTBE 12 1 Ye st GHHCKON OBIACTH
2 [ToBTOpEHME, 0000IICHUE U 5 5
CHUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102 6 4

I10 ITPOTPAMME




11 kaace

KosanuyectBo yacos HP20 DIeKTPOHHBIE
o
J‘j‘_ HaunmMenoBanue pa3iesoB u Beero Kontpoabubie | TIpakTuueckue ; (uudgpossbie)
n/n TeM NMPOrpamMMbl paGoTHI pagoTHI o0pa3oBaTe/bHbIE
pecypchl
1 AHaITMTUYECKAsI TEOMETPHSI 15 1 bubnuoteka [IOK
Pemenne nmpoMbBIIUIEHHBIX 337124
[ToBTOpEeHue, 06061IeHNE U €rrMoHa Ha BBIYHCIIEHUE 00HEMOB
2 PCHHUE, ODOOIICIH 15 1 1 p ’ Bu6miorexa LIOK
CUCTEMAaTH3AIHs 3HAHHUIA ten. KoHnyc B MOBCETHEBHOM KH3HU
YeloBeKa.
" HeoOxoaumocTh usmMepeHus
3 O0BEM MHOTOTpaHHHKA 17 1 A p bubnuorexa [JOK
o0bemMa GUryp B HalleH KU3HU.
ApPXUTEKTYPHBIE CTPOCHHUS
4 Tena BpameHus 24 1 2 Kpyribix Gopm YensOuHcKom bubnuoreka [JOK
obnactu
W3mepenue miomaaei u o0beMoB
[Tnomaan moBepXHOCTH U . o
5 n 9 1 1 MOBEPXHOCTEU KPYTJIbIX CTPOCHUI
00BEMBI KPYTIIBIX TET
YensOMHCKA
ITocTpoeHue ceueHui
6 JBrxeHus 5 1 APXUTEKTYPHBIX 0OBEKTOB
YensOuHCKA
7 [ToBTOpeHnue, 06061IeHNE U 17 )
cHUCTeMaTU3alus 3HaHUI
OBILEE KOJIMYECTBO YUACOB 102 2 4

10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 kaacc
Kosan4yecTBo 4acoB
Ne ni/n Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue DJIeKTpPOHHbIe (HU(POBHIE)
padoTbI padoThbI oOpa3oBaTeJibHbIE pecypchl
Pa3znen 1. BBegeHue B crepeoMeTpuio. 23 4.
OcCHOBHBIE TIpaBUIIa H300paKEHUS HA PUCYHKE
bub6muoreka [IOK
1. IJIOCKOCTH, MapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1 y
4u.py
CepeIMHbI OTPE3Ka
[TonsiTHs cTepeoMeTpun: TOUKA, IpsiMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE TIPaBUIIA
bu6mmorexa [JOK
2. M300paKCHHS Ha PUCYHKE IJTIOCKOCTH, 1 v
9.
napajuieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI 24
OTpe3Ka
[TonsiTHsA: mepecekaronmecs MmIOCKOCTH,
) bubmuorexa [IOK
3. MepeceKaroIIrecs npsiMasi ¥ TUIOCKOCTb; 1 v
9.
MOJTYTIPOCTPAHCTBO Py
[TonsiTHA: epecekaroumecs MmIOCKOCTH,
i bubnaunorexa LIOK
4. MEPECEKAOIIMECS TTPAMAast U TIIOCKOCTb; 1 v
9.
MTOJTYTIPOCTPAHCTBO by
MHororpaHHuK#, U300paKeHUE MPOCTEUIITIX
bu6mmoreka [IOK
5. MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1 v
178
00BEKTOB py
MHoOTOrpaHHUKH, U300PKEHHUE MPOCTEHIIIIX
bubmnoreka LIOK
6. MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1 y
Y.
00BEKTOB py
7 AKCHOMBI CTEPEOMETPHH U TIEPBHIE CICACTBUS U3 ! Bu6morexa [TOK
’ HUX Yuu.py




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl
9 AKCHOMBI CTEPEOMETPHH U NIEPBHIE CIEICTBUS U3 | Bu6mnorexa ITOK
’ HUX Yuu.py
AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE CIECICTBUS U3
9 Hux. CriocoObl 3aJ1aHusI IPSIMBIX U TJIOCKOCTEH B | Bu6nuoreka [IOK
’ npoctpancTBe. O003HaYEHUS NPSAMBIX U Vun.py
IJIOCKOCTEMN
N300pakeHne ceueHuil nmupaMupl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
10. N300paxeHue nepeceuyeHus moay4yeHHbIX 1 Eubmorexa HOK
IJI0CKOCTEN. PackpammmBaHue MOCTPOEHHBIX YHupy
CEYEHUH PAa3HBIMH LIBETaMU
N300pakeHne ceueHuil nmupaMubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOISAT Yepe3 ux peopa.
11. N300paxeHue nepeceueHus oayuyeHHbIX 1 Eubmrorexa HOK
II0CcKOCTeN. PackpammmBaHue MOCTPOEHHBIX YHupy
CEYEHU! Pa3HbIMM LIBETaMU
N300pakeHne ceueHuil nmupaMupl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
12. N300paxeHue nepeceueHus noayyeHHbIX 1 Eubmorexa OK
IJI0CcKOCTEN. PackpammmBaHye NOCTPOEHHBIX u.py
CEUYCHHI pa3HBIMH IIBETAMH
N300pakeHne ceueHuil nmupaMubl, Kyoa u
13 IIPU3MBbI, KOTOPBIC OIPOXOJAT YCPE3 UX pe6pa 1 Bubnuoteka HOK
’ N300paxeHue nepeceuyeHus noayyeHHbIX VYuun.py

IJI0CcKOCTEN. PackpammBaHye MOCTPOEHHBIX




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl

CEUYCHHI pa3HbIMU IIBETAMH

14. Merton cnenoB 1uisi HOCTPOCHUS CEYECHHI 1 Bubmorexa IIOK

Yuu.py

5. Meton crie1oB U1l IOCTPOSHUS CEUEHUH. | Bu6morexa [{OK
CBolicTBa niepecedyeHnid MPSAMBIX U IJIOCKOCTEN Yun.py

16, Meton cieoB U1l IOCTPOEHUS CEUEHUI. | Bu6muorexa ITOK
CBoiicTBa niepece4eHn MPSIMBIX U MJIOCKOCTEN VYuu.py
[TocTpoenue ceuenuii B nupamue, Kyoe 1no Tpém

17. ToukaM Ha péOpax. CozaHue BEIHOCHBIX YepTekKei 1 SB,H6HHOTeKa HOK
Y 3aIIUCh 111aroB ITOCTPOEHUS Py
[Toctpoenue ceuenuii B nupamujie, Kyoe no Tpém

18. ToukaM Ha péopax. Co3maHue BEBIHOCHBIX YePTEKEH 1 SB,I:I{?IHS;TGM HOK
Y 3aIIUCh I1aroB IOCTPOCHMUS
[TocTpoenue ceueHnii B nupamujie, Kyoe o Tpém

19. ToukaM Ha p€Opax. Co3aHNe BHIHOCHBIX YepTexel 1 SBII:I{?IHS;TGM HOK
U 3aIUCh 111aroB MOCTPOCHHUS
[TocTpoenue ceueHuii B nupamue, Kyoe 1no Tpém

20. ToukaM Ha pEOpax. CoznaHne BEIHOCHBIX YePTEKEH 1 SB,I:I{?/IH;;TGM HOK
Y 3aIUCh 111aroB OCTPOECHMUSI
IToBTOpenue nnanumerpuu: Teopema o

21. NPONOPLUOHATBHBIX oTpe3kax. [lomobue 1 SB]I:I{?/IH;I;TeKa HOK
TPEYroJIbHUKOB
[ToBTOpenue manumerpun: Teopema Menenas.

22. PacueTsl B ceueHMSIX Ha BBIHOCHBIX YEPTEkKax. 1 SBII:II?IH;;TGKEI HOK

HCTOpI/IH Pa3BUTHA INIAHUMCTPHUH U CTCPECOMETPUU




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl

3. KonTtponbhas pabota "AKCHOMBI CTEPEOMETPHH. | | Bu6mnorexa ITOK
Ceuenus" Yuan.py

Pasjen 2. BzaumHoe pacnoJio:keHne NpsiMbIX B IPOCTPAHCTBE. 6 4.
B3aumHoe pacnonoxeHue nNpsiMblx B
24 npoctpancTBe. CKpenMBaromuecs npsmbie. 1 Bu6nuorexa [TOK
' [Ipr3HaKu CKpEIMBAOIINXCS TPSMBIX. VYuun.py
[TapamienpHble IpsIMBbIE B IPOCTPAHCTBE
Teopema 0 CylIECTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOM NapAJLICIIbHONU JAaHHOM IIPSIMOM,

25. MPOXOJIALLIEH Yepe3 TOUKY IPOCTPAHCTBA U HE 1 SB,I:I{?/IHS;TeKa HOK
Jexamen Ha JaHHOM npsaMoi. Jlemma o '
[IEPECEUECHUH NaPAJUIEIIBHBIX MPSIMBIX INIOCKOCTHIO
[TapamiensHOCTB Tpex IpsMbIX. TeopeMa o TpEx

26. napajuleJbHBIX IpsAMbIX. Teopema o 1 SBII:I{?/IH;I;TeKa HOK
CKPEILIMBAIOIINXCS IPSAMBIX
[TapannensHoe npoekTupoBanue. OCHOBHBIE

7. CBOICTBA NMapaJlJIEIbHOTO IPOEKTUPOBAHNS. | Bu6norexa ITOK
N300pakeHue pa3HbIX (GUIyp B mapaiebHON Yuu.py
IIPOEKLINN
[lenTpanbHas NpoeKIusi. Yo ¢

28. COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJ MEXIY 1 SBII:II?IH;(I)TGM HOK
IPSIMBIMU
3aayM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,

29. CBSI3aHHBIE C PACIOJIOKEHUEM IIPSIMBIX B 1 1

npoctpancTBe. [IpakTuueckas padorta




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl
Pasznea 3. [lapa/ieJibHOCTh MPSAMBIX U IJIOCKOCTEN B NIPOCTPAHCTBE. § 4.
[ToHsTHS: MapaIETbHOCTD MPSIMOUN U TUIOCKOCTH B
npoctpanctse. [Ipu3Hak napamieabHOCTH IPSIMON | Bu6norexa [ITOK
30. 1 mIockocTi. CBOMCTBA MAPAIIIETLHOCTH MPSAMO Yuun.py
U TJIOCKOCTH
I'eomeTprueckue 3aaun Ha BBIYUCIEHNE U
31. J0Ka3aTeIbCTBO, CBA3aHHLIE C NapaJUICIILHOCTRIO 1 SB/H6HHOTeKa HOK
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE Py
ITocTpoeHue ceueHus, NpOXOIAIIEro YEPes3
32. JAaHHYIO NPSIMYI0 Ha YEPTEKE U NapalyICIbHOIO 1 SB,H6HHOTeKa HOK
Ipyroi npsamoi. Pacuér otHomeHui Py
[TapannenpHas npoeKkuus, IPUMEHEHUE ISt
33. MOCTPOCHMS CeUeHU KyOa 1 mapansienenunesa. 1 SB]H6HHOTeKa HOK
CpoiicTBa napasiesenuneaa u Npu3Mbl Py
[TapannensHble mockocTh. [Ipu3Haku | Bu6mmorexa LIOK
34 MapayieIbHOCTH JBYX IJIOCKOCTEH Yuun.py
Teopema 0 napauieIbHOCTH U €JUHCTBEHHOCTH
35 IIJIOCKOCTH, HpOXOI[?[HICfI 4epe3 TOUKY, HE 1 Bubnuoteka ]_IOK
) MPUHAJICKALLYIO TAHHOW TJIOCKOCTH U CIEICTBUS Yuun.py
u3 Heé
CaolicTBa napaienbHbIX MJIOCKOCTEN: O
36 [apaJuIeIbHOCTU MPSIMBIX IEPECEUEHUS IIPU 1 Bu6mmoreka [IOK
’ IIEPECEUYECHUH JIBYX NapAJIJIENbHBIX IUIOCKOCTEN VYun.py
TpeThen
37. CBoiicTBa mapayienbHBIX IUIOCKOCTEH: 00 1 bubnuoreka [IOK




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl
OTpe3Kax MapaJlIeIbHBIX MPSIMBIX, 3aKITIOYEHHBIX Yun.py
MEXy MapauieIbHbIMU IUIOCKOCTSMMU; O
MepEeCeYeHUH NPSIMON € ABYMs NTapajlIeIbHbBIMU
IJIOCKOCTSIMU
Pasnen 4. [lepneHanKy/JSIPHOCTH NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. 25 4.
bubnuorexa [IOK
38. [ToBTOopenue: Teopema Iudaropa Ha mmockocTr 1 I
Yun.py
19 [loBTOpEHME: TPUTOHOMETPUS IPSAMOYTOJIBHOTO | Bu6inorexa [ITOK
’ TPEYroJbHUKA Yun.py
40 CsolicTBa KY6a U IIPAMOYT'OJIBHOI'O 1 Bbubnuoreka ]_IOK
’ napasienenuena Yuu.py
41 Brruncnenue IHH OTPE3KOB B Ky0Oe 1 1 Bbu6mmoteka IIOK
’ MPSIMOYTOJIBHOM TapajieNenume/ie VYun.py
[TeprieHANMKYASAPHOCTH NMPSAMOU U TIIOCKOCTH.
. bub6muoreka IIOK
42. [Ipu3Hak nepHneHANKYISIPHOCTH IPSIMON U 1 y
Y.
MJIOCKOCTH Py
[lepneHquKyISIPHOCTD MPSAMOM U IUNIOCKOCTH.
. bubmuoreka [JOK
43, [Ipu3Hak nepneHuKyJISIPHOCTH IPSIMOK 1 1 v
178
IIJIOCKOCTH by
Teopema 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH
. N bubmuoreka [{OK
44. psIMOU, NPOXOASIICH Yepe3 TOUKY NPOCTPaHCTBA 1 v
. Y.
Y TIEPICHANKYJISIPHON K IMJIOCKOCTH by
45 [1nockocTH U nepreHIUKYISPHbIE UM MPSMbIE B | Bu6morexa ITOK
’ MHOTOTPaHHUKaX Yuu.py
46. [TnockocTH U MEepIIeHIUKYJISIPHBIE UM MPSMbIC B 1 bubmuoreka [JOK




KoaunuecTBo 4acoB

Ne /i Tema ypoka Beero Konrtpoabnbie | IIpakTudyeckue JuekTpoHHbIE (UG pPOBbIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl

MHOTOTPaHHUKAaX Yuun.py

47 [lepnenaukynsp u HaknoHHas. [loctpoenue 1 Bu6nuorexa IIOK
) MEPIEHANKYIApaA U3 TOUKHU Ha MPSAMYIO Yuu.py

48 [Tepnenaukynsap u HaknoHHas. [locTpoenue 1 bubnuorexa [JOK
’ NEePHEHANKYIISIPA U3 TOYKU Ha MPSAMYIO Yuu.py

49 Teopema o TpEx nepneHANKYIIsIpax (mpsamas 1 | Bbu6nuoreka LIOK
’ obpatHas) Yuu.py

50 Teopema o Tpéx mepneHAUKyIsApax (mpsmas u | Bu6nuoreka IIOK
' oOparHast) VYun.py

51. Yrois MexXay CKpEIIUBAOIUMUCS IPSMBIMU 1 bubmmorexa TIOK
Yuu.py

5 [Torck neprneHIuKyISPHBIX MPAMBIX ¢ IOMOLIBIO 1 but6mmoreka [IOK
’ NEPHEHANKYJISIPHBIX IUNIOCKOCTEN VYuu.py

53. OpToroHanbHOE IPOEKTUPOBAHNE 1 bubmmorexa TIOK
Yuu.py

54 [Toctpoenue ceueHuii Kyoa, MPU3MBbIL, TPABHILHOM 1 1 Bbubmuorexa ITOK
) MAPaMUBI C TOMOILBI OPTOrOHAJIBLHOMN IPOEKIIUU Yuu.py

os [TocTpoenue ceuenunii Kyba, MPU3MBI, MPABUILHOMN 1 1 bu6mmoreka [IOK
’ MUPaMUJbI C TOMOIIBIO OPTOTOHATIBHON MPOEKIINU VYuu.py

CummeTpust B IPOCTPAHCTBE OTHOCUTEITLHO

56. mII0CKOCTH. [10oCcKOCTH cuMMeETpui B 1 Eubmiorexa HOK
MHOTOTPaHHHKAaX ¥m.py

57 IIpu3Hak nepHneHAUKYIJIPHOCTH IPSIMON U 1 bubmuoreka LJOK
’ IUIOCKOCTH KAaK CJIECTBUE CUMMETPUU VYuu.py

58. [IpaBuibHBIE MHOTOTpaHHUKU. PacdéT paccTosiHuiA 1 bubnmoreka [JOK




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl
OT TOYKH JI0 TUIOCKOCTH Yuun.py
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér paccTosHuii 1 Bbubmmoreka ITOK
’ OT TOYKH J0 TUIOCKOCTH Yuu.py
60 Crioco0bl OMYCTUTh NEPIEHANKYIISPBI: CUMMETPUS, 1 Bu6mmorexa LIOK
’ CIIBUT TOYKH M0 MapaJuieIbHOU MPSIMOit Yuu.py
61 CnBur o HemapaIeJIbHOU MPSMOM, H3MEHEHHE | Bbubnuorexa IIOK
’ paccTostHuM Yuu.py
6 KonTponbnas pabota "B3aumHoe pacmnonoxeHme 1 | Bu6nuoreka IIOK
’ MPSIMBIX U MJIOCKOCTEH B pocTpaHcTBE" Yuu.py
Pasznea S. Yrabl u paccrosinusi. 16 4.
[ToBTOpEHME: Yrosl MEXAy NPSMBIMU Ha 5 o
bubmmorexa [HOK
63. IJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIBHOM 1 v a
4.
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB by
64 HOBTOpCHI/ICI Yroj MECXKIYy CKPpCIIMBAOIMINMHUCS 1 Bubnuoteka ]_IOK
’ MIPSIMBIMU B TIPOCTPAHCTBE Yuun.py
65 ['eomeTpryeckre METObI BBIYUCIIEHUS yTia 1 Bbu6mmoteka IIOK
’ MEXy IPSAMBIMU B MHOIOTPaHHUKAX Yuu.py
66 JByrpanubiii yrojl. CBOMCTBO JJUHEMHBIX YIJIOB 1 Bu6moreka LIOK
’ JIBYTPAHHOIO yTJja Yuu.py
67 HepHeHIII/IKy.HHpHI)IG miockoctu. CBolicTBa 1 Bubnuorteka ]_IOK
) B3aMMHO MEPIIEHIUKYJIIPHBIX MIJIOCKOCTEN Yuun.py
[Ipu3Hak nepneHANKYJISIPHOCTH TIOCKOCTEN; 5
. . bubmuorexa [JOK
68. TeOpeMa O MPSIMOM MEPECCUYCHUS JBYX IMIOCKOCTEH 1 v &
4u.py

NEPIEHANKYJSIPHBIX TPEThEH MIIOCKOCTH




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl
[IpstmoyronbHBIN Napasuieaenunes; Kyo;
. bubmuoreka [JOK
69. U3MEPEHMSI, CBOUCTBA NPSIMOYTOJIHHOIO 1 v
4.
napajuienenumnena by
70 TeOpeMa 0 IraroHajr InpsaMOyroJIbHOIO 1 Buoauorekxa HOK
’ MapaJUIENENANENA U CIIEACTBUE U3 HEE VYuu.py
CrepeomeTpruecKkue U NpUKIaJIHbIE 33/1a4H,
bu6mmoreka [IOK
71. CBSI3aHHBIE CO B3aMMHBIM PACHOJI0KEHUEM MPSIMBIX 1 v
4.
U TJIOCKOCTH 24
[ToBTOpEHME: CKpPEIIMBAIOIIUECS MTPSIMBIE,
bub6mnoreka IIOK
72. napajuiejbHble INIOCKOCTH B CTAHIAPTHBIX 1 y
4.
MHOT'OIPAaHHHUKAX by
[Tapa mapannenpHbIX TIOCKOCTEN HA
7 CKPEILIMBAIOIMIMNXCA MPSMBIX, PACCTOSTHUE MEXKTY | Bu6ianorexa [TOK
’ CKPELIMBAIOIIMMUCS IPSIMBIMHU B IIPOCTHIX Yuu.py
CUTYyalusIxX
74 PaccTossHrE OT TOYKH IO IJIOCKOCTH, pacCTossHHueC 1 Bbubauoreka ]_IOK
’ OT IPSAMOM JI0 TNIOCKOCTH VYuu.py
Beruncnenue paccTossHUN MEXIY
bu6mmoreka [IOK
75. CKpCLIUBaIOIIMMHUCS NPSIMBIMHU C IOMOIIBLIO 1 v
. 4.
MEPIECHANKYISPHON MIIIOCKOCTH py
TpéxrpaHHsblil yroj, HEpaBeHCTBA AJIs
bubmnoreka LJOK
76. TpexrpaHHbIX yrioB. Teopema [Tudaropa, Teopemsl 1 y
N 4.
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO yIiia 124
7 DIeMeHTHI C(hepUIECKO TeOMETPHUH: | Bu6ianorexa [ITOK

reoJC3n4CCKUC JIMHUHN Ha 3emie

Yuu.py




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl
78. KonTponbnas padora "Yrisl u paccrosHus" 1 1
Paznen 6. MHOTOrpaHHMKH. 7 4.
9 Cucremaru3zauus 3HaHuM "MHOTOrpaHHUK U €r0 | Bbu6mmoteka IIOK
’ 31eMEHTHI" Yuu.py
%0 [Tupamuaa. Buasl nupamua. [IpaBunsHas 1 bubmuorexa [JOK
' UpaMuIa VYun.py
81 [Tpusma. [Ipsmasi 1 HaKJIOHHAS PU3MBI. | Bbubnuorexa IIOK
’ IIpaBunbpHas npusma VYuun.py
80 [Ipsamoii napasuienenunes, NpsIMOyTrOJIbHbBIN 1 bu6moreka [JOK
' napaiesnenunes, Kyo Yuu.py
83. Brinyxiible MHororpanHuku. Teopema Oitniepa 1 bubmmorexa TIOK
Yuu.py
84 Brinykibie MHOTOrpanHuku. Teopema Diinepa. 1 Bbubmmoreka ITOK
’ IIpaBunbHBIE U OTYNPABUIBHBIE MHOTOIPAHHUKHU Yuu.py
85. Konrponbnas padora "MHororpaHHUKH" 1 1 bubmmorexa LOK
Yuu.py
Pa3pnen 7. BekTopbl B npocTpancTBe. 12 4.
bu6mmoreka [JOK
86. ITonsTHE BEKTOpA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
Yuu.py
87. CymMmma BEKTOPOB 1 Bubmiorexa [IOK
Yuu.py
88. Pa3Hocth BEKTOpPOB 1 Bubmaorexa LIOK
Yuu.py
89. [IpaBuio mapannenenunena 1 bubmiorexa IIOK
Yuu.py
90. YMHOKEHUE BEKTOpa Ha YHCIIO 1 bubnuorexa [IOK




KoaunuecTBo 4acoB

Ne ni/nn Tema ypoka Beero Konrpoabubie | IlpakTnyeckue DJIeKTpPOHHbBIe (HH(POBHIE)
padoTbl padoThI oOpa3oBaTe/ibHbIe pecypchl

Yuu.py

91 Paznoxenue BEKTOpA I10 6a31/10y TpéX BEKTOPOB, HE 1 Bubnuoreka HOK
) JIeJKaIUX B OJHOHN INIOCKOCTH Yuun.py

92. CkansipHO€ TTpOU3BEICHNE 1 Bubmorexa IIOK
Yuu.py

93 Brruucnenue yria Mexmay BEKTOpaMu B | . Bu6muorexa [{OK
’ npoctpanctie. [IpakTrdeckas pabora Yuu.py

94. IIpocreiimne 3axa4n ¢ BEKTOpaMHU 1 Eubmiorexa HOK
Yuu.py

95. IIpocreiimne 3ana4u ¢ BEKTOpaMHU 1 bubmmorexa LIOK
Yuu.py

96. [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1 Bubmorexa LOK
Yuu.py

97. [Ipocreiimue 3a7a4u ¢ BEKTOpaMu 1 Brbmrorexa HHOK
Yuu.py

Pasznea 8. I[loBTopeHue, 000011eHUE M CUCTEMATH3AIUSA 3HAHMI. 5 4.

98. O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN 1 brbmiorexa LIOK
Yuu.py

99. 0O0001IeHne 1 cCUCTEMAaTU3ALNS 3HAHUN 1 Brbmorexa [IOK
Yuu.py

100. | UrtoroBas koHTposbHas paboTa 1 1 bubmmorexa LOK
Yuu.py

101. | HWroroas xoHTpodbHAs paboTa 1 1 Brbmiorexa IIOK
Yuun.py

102. | OO0001enne 1 cucTreMaTU3aus 3HAHUN 1 brbmorexa LIOK
Yuu.py

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 4




11 kaace

KoaunuyecTBO 4acoB

Ne i/ Tema ypoka Beero Konrpoabnbie | IlpakTuueckne | Jjpexrponnbie (HudpoBbie)
padoThI padoThI o0pa3oBaTejibHbIE PeCypPChI
Pa3zpnen 1. Ananutudeckasi reomerpus. 15 4.

! [ToBTOpenue temsl "KoopanHaTel BEKTOpa Ha 1 bubmoreka IIOK
' IJIOCKOCTH U B IPOCTpaHCTBE" Yuu.py

5 [ToBTOopenue TeMbl "CkansipHOe TPOU3BEAECHUE 1 bubnuoreka [IOK
' BEKTOPOB" VYuu.py

3 [ToBTOpeHue Tembl "BbIYUCICHHE YTIa MEXKTY | bubmunoreka [IOK
' BEKTOPAaMH B ITpocTpaHcTBe" Yuun.py

4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMOI, 1 bubnuoreka [JOK
' MIPOXOALIEeH uepes 1B TOUKH" Yuun.py

5 YpaBHeHHE JI0CKOCTH, HOPMaJlb, YpaBHEHHE | Bbubnuoreka LIOK
' IUIOCKOCTH B OTPE3Kax Yuu.py

6 YpaBHeHI/Ie MJIOCKOCTH, HOpMaJlb, YPABHCHHUC 1 Buonuoreka L{OK
' TUIOCKOCTH B OTPE3Kax Vuu.py

bubnuorexa HJOK

) E€KTOPHOE MPOU3BEICHUE

7 B D P 1 omoreka 11O

Yuu.py

e JIuHelHbIEC HEPABEHCTBA, IMHENHOE 1 bu6mmoreka [IOK
' MPOrpaMMHUPOBAHKE VYuu.py

o Jlunelinble HEPABEHCTBA, JIMHEHHOE 1 bu6nuoreka [IOK
' IPOrpaMMHUPOBAHUE Yuun.py

10. AHaIIMTUYECKHE METO/IbI pacy€Ta yriia Mex1y 1 bubnmoreka [JOK




KoaunuecTBo yacoB

13‘(1_)1 Tema ypoka Beero Konrposabubie | IlpakTuyeckue |  JiuekrpoHHbie (HH(ppPOBLIE)
padoThI padoTnl o0pa3oBaTe/ibHbIE pecypcChl

NPSAMBIMU B MHOTOI'PAaHHUKAX VYuu.py

1 AHaIIMTUYECKHE METO/IbI pacy€Ta yriia Mex1y 1 but6mmoreka [{OK
' IUIOCKOCTSIMA B MHOTOTPAHHHUKAX Yuu.py

12 ®opMya pacCTOSHUSA OT TOYKH J10 TUIOCKOCTH B 1 bubmmoreka [IOK
' KOOpAMHATax Yuu.py

13 Haxoxnenue paccTosTHUI OT TOYKHU 0 MIIOCKOCTH 1 bubmuorexa [JOK
' B KyOe Vuu.py

14 Haxoxnenue paccTostHUi OT TOUKHU 0 TNIOCKOCTH 1 bubnuoreka [JOK
' B [IPAaBUJILHOM IIUPAMUJIE Yuu.py

15 KonTponbHas pabota "Ananuruyeckas 1 1 bubmuorexa [JOK
' reomeTpus" Yuu.py

Paznea 2. IloBTopenue, 000011eHHe U CHCTeMATH3allUA 3HaAHMi. 15 4.

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE 1 bubnuoreka [JOK
' MHOTOTPAHHUKHA Vuu.py

17. CedeHuss MHOTOIPAHHUKOB: METO/I CIEI0B 1 bubmorexa [IOK
Yuu.py

18 CedeHuss MHOTOIPAaHHUKOB: CTAHIAPTHBIE 1 bubmuorexa [JOK
' IJIOCKOCTH, NMEPECEUCHUS MPAMBIX U IJIOCKOCTEH VYuu.py

19 [TapamienbHble TPSIMBIE U TIJIOCKOCTH: 1 bubnmnoreka [JOK
' TapajuieIbHbIE CEYEHUS VYuu.py

20 [TapannenpHble NPSAMBIE U INIOCKOCTH: PACUYET 1 but6mmoreka [{OK
' OTHOLUEHUH Yuu.py

21 [TapannensHble NPAMBIE U TNIOCKOCTH: YTJIBI MEKTY 1 bu6mmoreka [{OK

CKPCIIUBAOIIUMUCA MTPAMBIMHA

VYuu.py




KoaunuecTBo yacoB

u/n Tema ypoka Beero KonrTpoabubie | IIpakTuyeckne | Jyekrponnbie (HupoBbie)
padoThI padoTnl o0pa3oBaTe/bHbIE pecypchl
[MeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
99 CTaHJapTHHIE TTAPhI IEPIECHINKYIISIPHBIX 1 bubnuoreka [JOK
' IJTOCKOCTEH U MPSMBIX, CAMMETPHUH Vuu.py
MHOTOTPaHHHUKOB
-3 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: | Bu6nnorexa [{OK
' TeopeMa O TpeX MEPHEHIUKYJIIApax Yuu.py
24 [lepneHIUKyISIpHBIE IPSMBIC U TUIOCKOCTH: | Bu6morexa IJOK
' BBIUMCJICHHSI ITTHH B MHOTOTPaHHUKAX Yuu.py
55 [ToBTOpEHME: MIOMIAI MHOTOYTOJIbHUKOB, 1 Bu6mmorexa [IOK
' (dhopMyIbl 175 TIIOIAAeH, cooOpaskeHus mo1oous Yuun.py
26 [ToBTOpEHUE: TIOIIAN MHOTOYTOJIBHUKOB, | Bu6nmorexa [IOK
' (hopmyIbl 1715 TUIOMAAEH, COOOpaKEHUS MOA00HS Yuu.py
97 [ToBTOpEHUE: MIOMIATN MHOTOYTOJIBHUKOB, i Bu6mmorexa [{OK
' (hopMyIIBI 17151 TUTOTIA e, COOOpasKeHHUs TT0100Us Yuau.py
[Tnomaau ceyeHniit MHOTOTPaHHUKOB: TIOIATN
28. IIOBEPXHOCTEH, pa3pe3aHys Ha YacTH, 1 1
COO00paxeHwust MoA00us
[nomany ceyeHnii MHOTOTPaAaHHUKOB: TUIOIIATU
29. MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, 1 bubmorexa IIOK
CO00paxeHust MoA00us YHm.py
10 Kontponbnas padota "[loBTopenue: | | bubnunorexa [IOK
' MHOTOI'PAHHUKH, CEYEHNS MHOTOIPaHHUKOB" VYuu.py
Paznen 3. O0béM MHOrorpannuka. 17 u.
31. O065BEM Tema. O0BEM IPSIMOYTOJIBHOTO 1 Bubmorexa IIOK

Yuu.py




KoaunuecTBo yacoB

13‘(121 Tema ypoxa Beero Koutposnbubie | IlpakTuyeckue |  JuekTpoHHbIe (H(PPOBHIE)
padoThI padoTnl o0pa3oBaTe/ibHbIE pecypcChl
napajuienenumnesa
1 3anmaun 06 yaBoeHUH Ky0a, 0 KBaapaType Kyba; o | Bu6muorexa IIOK
' TPUCEKLIUH yIJIa Yuu.py
13 CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIE C 1 bubmmoreka [IOK
' 00BEMOM MPSAMOYTOIBHOTO MapajuieNenune1a Yuu.py
34 [IpukitagHele 3a1a4M, CBSI3aHHBIE C BBIYUCICHUEM | Bbubnuoreka LIOK
' 00BEMa MPSAMOYTOJILHOTO Mapaljiesienuneaa Yun.py
35. OO6BbEM IpsIMOI TPU3MBI 1 buGnnorexa LIOK
Yuu.py
36 CTepeOMeTpI/IquKI/Ie 3aJla4yM, CBSA3aHHEKIE C | Buonuoreka L{OK
' BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI VYuu.py
37 [Ipuknagueie 3a1a4n, CBSI3aHHbBIE C 00BEMOM 1 bu6nuoreka [IOK
' IIPSIMOM PU3MBI VYuu.py
Brrancnenue 06bEMOB TeJl C TOMOUIBIO
38. ornpenenénHoro uHTerpaina. O0bEM HaKJIOHHON 1 bubmmorexa TIOK
PU3MBI Y-py
39 Boruncnenue 00bEMOB TN ¢ TOMOIIBIO | Bbubnunoreka LIOK
' onpeaenéHHoro uaterpaita. O0bEM MUPaMHIbI Yuu.py
40 ®dopmyna o0bEMa mupamuasl. OTHOIICHHE | Bubnunoreka LIOK
' 00bEMOB MUPaMU/L C OOIITUM yTIIOM VYuu.py
41 ®opmyna o6béma nupamuasl. OTHOIIEHHE 1 bubmmoreka [JOK
' 00BEMOB MUPAMUJ ¢ OOIITUM YTIIOM Yuu.py
0 CrepeomeTpuuecKkue 3a/1auu, CB3aHHbIE C 1 Bubnunoreka LIOK
' 00BEMaMH HAKJIIOHHOW TTPU3MBI Yuu.py




KoaunuecTBo yacoB

13‘(121 Tema ypoxa Beero Koutposnbubie | IlpakTuyeckue |  JuekTpoHHbIe (H(PPOBHIE)
padoThI padoTnl o0pa3oBaTe/ibHbIE pecypcChl
43 CrepeoMeTpHuuecKue 3aauu, CBI3aHHbIE C 1 bubnuoreka [JOK
' 0o0BEMaMH MUPaMUIbI Yun.py
44 [Mpuknanueie 3ana4un mo Teme "OO0bEMBI TEN", | bubanoreka [JOK
' CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI VYuu.py
45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI TEN", 1 bubanorexa [JOK
' CBSI3aHHBIE C 00BEMOM MHUPAMUIBI Vuun.py
46 [Ipumenenne 06bEMOB. Brruncnenue paccTossHus | bubmunoreka [IOK
' JI0 TUIOCKOCTH Vuu.py
47. Kontponbnas padota "OO0BEM MHOTOTpaHHHKA" 1 1 Bubmmorexa HOK
Yuu.py
Pazneua 4. Teaa ppamenus. 24 4.
48 Hunuuaaprdeckas TOBEPXHOCTh, 00pa3yromye | bubmuorexa [JOK
' IUAJIMHIPUYECKON TOBEPXHOCTH Yuu.py
49 Humunaap. [psmoit kpyroBoit nunuHap. [lnomans 1 bubmuoreka [JOK
' IOBEPXHOCTH LIWIMHAPA Yun.py
50 Konundeckast TOBepXHOCTh, 00pazyromne 1 but6mmoreka [{OK
' KOHHYecKoi nosepxHoctu. Konyc Yuun.py
51 CedeHue KOHyca MIOCKOCTHIO, MapajlieIbHOU 1 bubnuorexa [JOK
' MJI0OCKOCTH OCHOBAHUSA VYuu.py
= VYceuénnslit konyc. M3o00paxeHne KOHyCOB U | bubmuorexa [JOK
' YCEUEHHBIX KOHYCOB Yun.py
53 [Tnomaaps 60KOBOM MOBEPXHOCTH U MOJHON 1 bubmuoreka [JOK
' IIOBEPXHOCTU KOHYyCa Yuun.py
54. [Tmomaak 60KOBOI MOBEPXHOCTH M ITOJTHOM 1 Bbu6nuoreka [JOK




KoaunuecTBo yacoB

Ne
u/n Tema ypoka Beero KonrTpoabubie | IIpakTuyeckne | Jyekrponnbie (HupoBbie)
padoTnl padoTnl 00pa3zoBaTe/bLHbIE pecypehbl
IIOBEPXHOCTH KOHYyCa Yun.py
CrepeomeTpuueckue 3aJjaui Ha JI0Ka3aTeNbCTBO U
55. BBIYMCJICHHUE, IOCTPOCHUEM ceueHuu HUINHApPA, 1 1
KOHycCa
CrepeomeTpryeCcKHe 3a/1a4ud Ha JI0Ka3aTeIbCTBO U
56. BBIYHCIICHHUE, IOCTPOCHUEM CEYEHUN HUIUHAPA, 1 I;H@HOTeKa HoK
Y.
KOHYyCa py
57. HpI/IKJIaI[HBIe 3aJ1a4M, CBs3aHHbIC C HUJIWMHAPOM 1 bubmuorexa HOK
Yuu.py
58. [Tpuknagueie 3a1a4n, CBI3aHHBIE C TUJIUHIPOM 1 Bubmiorexa LIOK
Yuu.py
59 Cibepa vt map 1 but6mmoreka [{JOK
) Yuu.py
[Tepeceuenue cdeps! U mapa ¢ MIOCKOCTHIO. 5
60. Kacanue mapa u cdepsl miockoctso. Bua u 1 SB,H muoteka [OK
9.
n300pakeHue mapa by
[Tepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.
61. Kacanue mapa u cdepsl mnockoctero. Bun u 1 I;HMHOTeKa oK
Y.
n3o0pakeHue mapa by
62. VYpasuenue coepsl. [Inomans chepst u e€ yacteit 1 bubnnotexa LOK
Yuu.py
63. CummeTtpus cdepsl U mapa 1 Bubmiorexa LIOK
Yuu.py
64 CrepeomeTpryuecKue 3aa4 Ha I0Ka3aTEIbCTBO U | Bu6nnorexa [{OK
' BBIYHCIICHHE, CBSI3aHHBIE CO cpepoit U mapom, VYuu.py




KoaunuecTBo yacoB

Ne
u/n Tema ypoka Beero KonrTpoabubie | IIpakTuyeckne | Jyekrponnbie (HupoBbie)
padoTnl padoTnl 00pa3zoBaTe/bLHbIE pecypehbl
MMOCTPOCHUEM UX CEYCHHUH TNIOCKOCTHIO
CrepeomeTpuueckue 3aJjaui Ha JI0Ka3aTeNbCTBO U

65. BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom, 1 1
MMOCTPOEHUEM MX CEUEHUH MIIOCKOCTHIO
[Ipuknanuele 3a1a4u, cBsi3aHHBIE CO cepoii u 1 Bu6nuorexa [{OK

66. 1apom Yuun.py
[ToBTOpEHME: OKPYIKHOCTH HA TUIOCKOCTH,

67. BBIUKCJICHUSI B OKPY>KHOCTH, CTaH/IaPTHHIE 1 Bubmuorexa IIOK
nonoous Yuan.py
Paznuunbie KOMOMHAIIMY TEJ BPAILICHUS U | Bu6nnorexa [{OK

08. MHOTOI'PAHHUKOB Yun.py

69. 3amauu o Teme "Tera U MOBEpXHOCTH BpamIeHUs " 1 Bubmuorexa LIOK

Yuun.py
70. 3anauu o Teme "Tena U MOBEPXHOCTH BpallleHUs " 1 Bubmiorexa [IOK
Yuu.py
1 KonTponbHas pabota "Tena u moBepXHOCTH | 1
' BpanieHus"
Pasznea S. Iliiomaau mnoBepXHOCTH M 00bEMBI KPYIJIBIX TeJ. 9 4.
O6bEm mumuHapa. Teopema 06 00bEME MPSAMOTO 1 Bu6munorexa [TOK
72. HUJIMH]Ipa VYuu.py
7 Brruucienue 005EMOB TE ¢ TOMOIIBIO | Bbubnmorexa LIOK
' onpeaenénHoro uaTerpaita. O0péM KoHyca VYuu.py
74. [Tnomanu 60KOBO ¥ MOTHOM MOBEPXHOCTH KOHYCA 1 Bubmorexa IJOK
Yuu.py
75. CrepeoMeTpHuuecKUe 3aja4ul, CBI3aHHbIE C 1 bub6nuoreka [JOK




KoaunuecTBo yacoB

13“121 Tema ypoxa Beero Koutposnbubie | IlpakTuyeckue |  JuekTpoHHbIe (H(PPOBHIE)
padoThI padoTnl o0pa3oBaTe/ibHbIE pecypcChl
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCa VYuu.py
[Ipuknanueie 3anayn mo Teme "OOBEMBI U 1 Bu6muorexa IIOK
76. IJI0ILA 1M TOBEpXHOCTEN Ten" Yuu.py
O0bEM 11apa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomanp chepsl.
77. CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIE C 1 1
BBIUKCIICHHEM 00BEMOB I11apa, IAPOBOTO CETMEHTA
Y IIapOBOT0 CEKTOpa
[Ipuknagueie 3agaun mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IlIapa U IIOUIAAbI0 Cephl. | Bu6morexa IJOK
78. CoOoTHOILLIEHUS MEKTy TUIOIIAAsIMU TOBEPXHOCTEHN Yuu.py
1 00bEMaMH MOJJOOHBIX Tl
[TonoGHBIE Tena B mpocTpaHcTBe. M3meHneHue
o0BEma npu nogobuun. CTepeomMeTpudecKkue | Bu6morexa LIOK
7. 3a/1a4y¥, CBSI3aHHbBIE C BBIYMCIEHHEM 00BEMOB TN U Yuun.py
MJI0111a]IeH TOBEPXHOCTEN
20 Kontponbnas padota "[1nomanyu moBepXHOCTH U | | Bbu6mmoreka [IOK
' 00BEMBI KPYTIIBIX TEN" VYuu.py
Paznen 6. IBuxenus. 5 4.
JBmxenus npoctpancTBa. OToOpakeHus.
81. JIBuxenust u paBeHCTBO (uryp. OOmire cBoicTBa 1 EZIEI;I;RM HOK
JBIDKCHUM
Buael nBukeHuMii: napauiesbHbIN NEPEHOC,
82. LIEHTpaJIbHasi CAMMETpPUS, 36pKAJIbHASI CUMMETPUS, 1 EII:II?{HS;TGM HOK

IIOBOPOT BOKPYT IIPSIMOM




KoaunuecTBo yacoB

Ne
u/n Tema ypoka Beero KonrTpoabubie | IIpakTuyeckne | Jyekrponnbie (HupoBbie)
padoThI padoTnl o0pa3oBaTe/bHbIE pecypchl
43 [IpeobpazoBanus nonodus. [Ipsimas u chepa | Bu6nnorexa [{OK
’ Diinepa VYuu.py
’4 FeOMeTpI/I[IeCKI/Ie 3aJa41 Ha IPUMECHEHUE 1 Buoauorekxa HOK
’ JBWKCHUS Yuun.py
85. KontponbHas padota "Bekropsl B mpocTpancTBe" 1 1
Pasnen 7. IloBTOpeHue, 06001IeHHE M CHCTEMATH3aIUA 3HAHUI. 17 4.
O6o0matomiee moBroperue 11 MOHITHIT 1 METOI0B
26 Kypca reometpun 10—11 knaccoB, cucremaTuszanus | Bu6munoreka LIOK
' 3HaHuil: "[lapajsienbHOCTh NPSIMBIX U IUIOCKOCTEN VYuu.py
B IpocTpaHcTse"
O6o6mraroree noproperne 11 MOHITHIA U METOIOB . K
87. Kkypca reometpun 10—11 kiaccoB, cucteMmaruzarus 1 5” maoreka O
9.
3HaHui: "BekTopsl B mpocTpaHcTBe" by
O6o6maromee nopropenue 11 moHITHII K METOIOB
bubnuoreka [IOK
88. Kypca reomerpun 10—11 knaccos, cuctemarusanus 1 v
qH.
3HaHuii: "BekTopsl B mpocTpaHcTse" by
O6o6mmaromiee nopropenue 11 MOHITHIF U METOIOB
but6mmoreka [JOK
89. Kypca reomerpun 10—11 knaccos, cuctemarusanus 1
. n n qu'py
3HaHui: "O0BeM MHOTOTPaHHUKA
O6o06maromee moBTopeHue 11 MOHITHI 1 METOIOB
bu6mmoreka [IOK
90. Kypca reomerpun 10—11 knaccoB, cuctemaTuzanus 1
oy " Yuu.py
3HaHuii: "OObEeM MHOTOTPAaHHUKA
o1 O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOIOB | Bu6mmorexa [{OK

Kypca reometpun 10—11 knaccoB, cuctremaTusanus

VYuu.py




KoaunuecTBo yacoB

Ne
u/n Tema ypoka Beero KonrTpoabubie | IIpakTuyeckne | Jyekrponnbie (HupoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE PeCypPChl
3HaHui: "[lomany NoBepXHOCTH U 00BEMBI
KpyIJibIX Ten"
O6o6mmaromee noproperne 11 moHSITHIA U METOIOB
9 Kypca reomerpuu 10—11 kmaccoB, cuctemaTuzanus | Bbubnuoreka LIOK
' 3HaHuit: "[lnomanu moBepxXHOCTH U 0OBEMBI VYuu.py
KpyTibIX Ten"
bubmuoreka [IOK
93. Wrorosas koHTposibHas paboTa 1 1 a
Yun.py
bubmuoreka [IOK
94, HroroBas KOHTpoJbHAs paboTa 1 1 &
Yuu.py
95 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHA | Bu6morexa IIOK
' 3HAHUHN Yuu.py
Hcropus pa3sBUTHS CTEPEOMETPUH KaK HAYKHU U €€
bubmmorexa [IOK
96. POJIb B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U 1 v
. YH.
KOMIIBIOTEPHBIX TEXHOJIOTHI by
Hcropus pa3BuTHS CTEpEOMETPUH KaK HAyKHU U €€
bu6nuoreka [JOK
97. pOJIb B Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U 1 v
. 4.
KOMIIBIOTEPHBIX TEXHOJIOTUI by
Hcropus pa3BuTHS CTEPEOMETPUH KaK HAyKH U €€
bu6nuoreka [JOK
98. POJIb B pa3BUTHUH COBPEMEHHBIX HHIKCHEPHBIX U 1 v
. Y.
KOMITBIOTEPHBIX TEXHOJIOTUI py
Hcropus pa3sBUTHA CTEPEOMETPUM KaK HAyKU U €€
bubnuoreka [IOK
99. poJIb B pa3BUTHH COBPEMCHHBIX HMHIKCHCPHBIX U 1 v
. qH.
KOMIIBIOTEPHBIX TEXHOJIOT Ul py
100. | Hcropus pa3BUTHA CTEPEOMETPUN KaK HAyKU U €€ 1 bu6mmoreka [IOK




KoaunuecTBo yacoB

13‘(121 Tema ypoka Beero KonrTpoabubie | IIpakTuyeckne | Jyekrponnbie (HupoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE PeCypPChl
pOJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U Yun.py
KOMITBIOTEPHBIX TEXHOJIOTHUN
Hcropus pasBUTHA CTEPEOMETPUM KaK HAYKH U €€
bubnuoreka [JOK
101. | poJIb B pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX U 1 Ve
KOMITBIOTEPHBIX TEXHOJIOTUI Py
Hcropus pasBUTHA CTEPEOMETPUM KaK HAyKH U €€
but6mmoreka [JOK
102. | poJIb B pa3BUTUHM COBPEMEHHBIX MHKEHEPHBIX U 1 Vau
KOMITBIOTEPHBIX TEXHOJIOTUH Py
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 4




MoayJb paGoueii mporpaMMbl BOCIUTAHUSA «YPOUYHAA 1€ATEJTbHOCTb)»

Ne/mn Ha3Banue Tembl Peanm3zanus MoayJisi padodeil mporpaMmal Hara
(pa3nena) BOCIIMTAHNUS «YPOUYHASA eSITEJILHOCTb)»
Meponpusitusi | Bun aesiTeJJbHOCTH
10 kaacc
Crenensb ¢ Jlenp Typuszma HUrpa «IlocTtpoenue 27-31
1. JEUCTBUTENLHBIM MapuipyTa CEHTSIOps
MoKa3aTeieM
MHororpaHHuK1 BcemupHblii 1eHs Teatpa Coobmenne oOyuarormmxcst | 27-31
) B BUJIE T€aTPAILHOTO MapTa
MPEICTABJICHUS TI0 TEME
«MHOTOrpaHHUKN
Tpuronomerpuyeckue | JleHb KOCMOHAaBTUKH CooOuienue odyvaromuxcst | 10-14
(hopMyIIbI «CBsI3p MAaTEMATHUKU C anpens
3. KOCMOHABTHKO.
WNndopmannonnas
MHUHYTKA.
11 kaace
[ToBTOpEHME. JleHb 3HaHUI Bukropuna 1-8
Tema: «3aHuMareNbHast CeHTsIOps
1. [Ipeo6pa3zoBanue MaTeMaTHKa
JorapupMUIECKUx
BBIPAKCHUM.
KombunaTtopuka Jens Poccuiickoit Hayku, Pazpabotka 6-10
) 300-e co BpeMeHHU UH()OPMAITMOHHBIX dheBpans
' ocHoBaHMs Poccuiickoi r1akatoB «Benukue
AkazieMuu HaykK MareMaTtuku Poccum»
Nrorosoe moBTopenue | Jlens [Tobeapr cCOBETCKOTO Ypok: «Maremaruka Ha 3-7 mas
Kypca anreopsl 1 Hapoja B Benukoi 3anute OTeuecTBa»
Hayal OreuyecTBEHHOMU BOHE
3 MaTeMaTHYECKOTO 1941-1945r.r.
aHaiamn3a
Tema: PantmonanbHbie
ypaBHEHUS U
HEPaBEHCTBA.
Peasqm3zanus npopMMHUMYMA B YPOUHOU AeSITEIbHOCTH
Ne i/ | Ha3Banue pa3aena | Coaep:kanne
10 kaace
1. IlapaniaeabHOCTh NPSIMBIX U INIOCKOCTEM Caapmuk
2 Jlorapudmuueckasi hyHKIIHS Hmxenep
11 kaace
3. Tpuronomerpudeckne GyHKITUN CeiicMozor
4, Humuaap. Konye. Ilap. IIpoeKTHUPOBIIUK




