


VYrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MIJIOCKOCThIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatHsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKH

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. Ilpusma: n-yrospHas npusma, npsiMas
UM HakJIIOHHas 1pu3Mbl, OOKOBas W TIOJHAs NOBEPXHOCTh mnpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIM Napajulelienunes] M ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHOTOrpanHuka. Teopema Oiinepa. [IpoctpancTBennas teopema I[ludaropa. ITupamumma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX IpaHEei
IpaBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs MpPU3Ma U IMpPaBUIIbHAs
nupamu/a, paBuibHas TpeyrojabHas NUpaMKia U IPaBUIIbHBINA TeTpasap, KyO. IIpeacrasienue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKAd AP U UKOCAdIIP.

Brruucrnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, MuaroHanu, yrisl. [lnomans 60koBon
MIOBEPXHOCTH U MOJIHOM NOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHU, TeOpeMa 0 OOKOBOM
HOBEPXHOCTU NpsiMOi npu3Msbl. [lnomane 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
IIMPAMHU/JIBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMUIBIL.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIbHBIX MHOI'OTPAHHUKOB.
CumMerpuss B MNpaBUIBHOM MHOIOIPAHHUKE: CHMMETPHUS Mapajulesienuneaa, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIIbHON TUPAMU/IBI.

BexkTopbI M KOOPpAUHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W IIPOTHBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha 4ncia0. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [IoHsATHE KOMIUTaHApHBIE BEKTOPHI. I [pU3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamtenenunena. TeopemMa O pas3lnoKEHWH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopanHat B npoctpaHcTBe. KoopaunaTtel Bektopa. CBsi3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ MEXIy BekTopamH. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB.

11 KJIIACC

Tesa BpaleHus

[TonsTs: UMIAMHIpPUYECKas TIOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, 00pa3yIOIINe MOBEpXHOCTEN. Temna BpaleHus : [WIMH]IP, KOHYC, YCEUEHHBIN KOHYC,
cthepa, map. Bzaumuoe pacnonioxeHue chepsl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe.
N3o0paxenue Tea BpallleHUs Ha MII0cKocTH. Pa3BépTka munuHapa u konyca. CuMMeTpus cepbl
U 11apa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napauienenunena U cuenctsus u3 He€. OOBEM MPsSMOW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupaMuIbl U KoHyca. OOBEM 11apa v mapoBOTro CETMEHTA.

KoMOuHamuu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B IWJIHHID,
onucaHHas okosio IunHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl TNIOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO c(hepsl, Chephl, BINCAHHON B
MHOTOTPAHHHK HJIM TEJIO BPAICHHUS.



[Tnomans MOBEpXHOCTH IIJIMHIAPA, KOHYyca, Tuiomanas chepbl u e€ yacteid. [logobue B
npoctpancTtBe. OTHomieHHe OO0BEMOB, IUIOIMIAZCH TOBEPXHOCTEH TOMOOHBIX  uryp.
[IpeoOpazoBanue momobus, roMoTeTus. PermieHune 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHU MHOTOTPAHHUKOB U TeNl BpaLICHHs: CEYEHMs] IWIMHIpA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYEHHs KOHyca (mapajijiesibHble OCHOBAHUIO M
MPOXOJIAIINE Yepe3 BEPIINHY), CEYCHHsS Iapa, METOJbI MMOCTPOCHUS CEYCHHIA: METOJ CJIEIOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsr B mpoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOXKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHs. [IpsiMoyronpHas cucreMa KOOPAMHAT B TPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBIA METOA MpU
pEIIeHNU T€OMETPUUYECKUX 3a/1ay.

JIBU:KEeHHS B TPOCTPAHCTBE

JBwxkenust npoctpanctBa. OtoOpaxkenus. JIBwkeHuss ¥ paBeHCTBO (uryp. OOmme
CBOICTBa JBIKEHUN. BHIbI ABM)KEHUMN: MapalsieNbHBIA MEPEHOC, IEHTpalbHAas CHMMETPHS,
3epKajbHasi CHMMETpHUs, TOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus nogobus. [Ipsmas u chepa
Ditnepa.



2. INTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYp Tpa)KTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPaKTAaHCKON MICHTHUYHOCTH, YBAXEHHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKJIAJa B IMOCTPOECHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocMTaAHME:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akKTHBHOCTB),
(bu3HYeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM JEesTeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U e€ MPHIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaINPaBJIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
rII00aTEHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIeM, OpUEHTAIUS Ha TPUMEHEHNE MaTeMaTHIEeCKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIAHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOYKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKU M MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJIITH M XapaKTEPU30BaTh CYIIECCTBEHHbIC TPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTh W MPEOOPa3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuUs B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUYUI;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTeICTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAaUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHns yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HanbOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUSA, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBaHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMyIIUpOBaTH 0OOOIIECHUS U BBIBOJBI M0 pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Patora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOIPOC H IS
pELIeHUs 3aa4H;

BEIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAIM3UPOBATH,
CHCTEMaTHU3UPOBaTh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATH €€ B Pa3IMUHBIX (popMax, WILTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUSA I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOMCK PELICHHS, COMOCTaBJIATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOOHapyXHBaTh pPa3jMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJga4u, BKCHepI/IMeHTa, HUCCJIICJOBaHUA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpaTh CHOCOO peleHus ¢ y4yEToMm
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PEHIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JJAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSATEJIBHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnd ydeOHBIX 3a3Jay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS! HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSTH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJIeHAMHU KOMaH/bl, OLIEHMBATh KAayeCTBO CBOETO BKJIaja B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSMH CTEPEOMETPHUHN NIPU PEILICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHMH M CICACTBUS W3 HUX TIPH PEIICHUU
reOMETPUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajuieNnenumnen, Kyo);

KJIaccH(pUIMPOBATH MHOTOTPAHHUKH, BEIOMPasi OCHOBAHUS JUIsl KITacCU(UKAINH;
CBOOOIHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINIOJIHATH MapauIebHOE, IEHTPAIbHOE M OPTOrOHAJIBbHOE NMMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBIIOJHATH U300pakeHHs (PUTYp Ha TIOCKOCTH;

CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJHSTH (BHIHOCHBIC)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TMOHSATHSIMH: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKHX OTHOIICHWH M HaXOXKICHHE
T€OMETPUYECKUX  BEIMYUH, TPUMEHSS W3BECTHBIE METOAbI TpPH  PEUICHUU
MaTeMaTHYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MTPOCTEHUIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a]1ay;

U3BJIEKaTh, IPEOOPa30BBIBATH M MHTEPIIPETHPOBATH MHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

HNPUMEHSATH OJydeHHbIE 3HaHUs Ha MPaKTHKE: CPAaBHUBATh U aHAIU3UPOBAThH pealIbHbIE
CUTyallud, TPUMEHATh MW3Y4YE€HHBbIE TMOHATHS B IpOLIECCe IIOUCKA PpEIICHUs
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEATbHBIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh TIOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
reoMEeTPUYECKUX TOHATHI U TEOpeM, arrapara anredpsl, perarh NpakTHUeCKUe 3a1auH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUECKUX BEIUYHH;

UMETb NPEACTaBICHUs 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPUM KaK COCTABHOM YacTu
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IWIHHIPHUYECKON, KOHHUECKON U
chepryeckoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYyUEHHS;



OTIEpUPOBATH TOHITUSMHU, CBS3aHHBIMHU C TEJIaMH BPAIICHHS: HIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cdepa U map) U 00BICHATH CITOCOOBI
MOJTyYEHUSs Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACMoI0KeHUe cephl U MIOCKOCTH;

BBIUMCIISTh BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpalleHUs, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAICHMs, T€OMETPUUECKUX Tel C
pUMEHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUHCIISTH COOTHOIICHHSI MEXAY TUIOMIAISIMHA ITOBEPXHOCTEH U 00bEMaMU TIOTOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpallleHUs;

U3BIIEKATh, UHTEPIPETUPOBATH U TPEOOPa30BHIBATH HH(GOPMALIKIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE OIEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPIMHAT;

pemiath TEOMETPUYCCKUE 3a/ladll Ha BBIYHCICHUE VYIJIOB MEXKIYy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOHO OIEPUPOBATH MMOHSATUSMH, CBSI3aHHBIMHU C JIBIDKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBM)KCHU;

BBITMIOJHATh HM300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs NP MapalljieIbHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epKaIbHOH CUMMETPUHU, TIPH TOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus TIO100MS;

CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB U TEJl BPAIEHUS: CEUEHUS [IIMHApA (TTapaieabHo
U TIEPIICHANKYJISIPHO OCH), CEUCHHsI KOHYca (TIapauieIbHbIe OCHOBAHUIO U IMPOXOJISIINE
yepes3 BEpIIMHY), CEUSHMsI 11apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUSI CEUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JTIOKa3bIBaTh TEOMETPUICCKHUE YTBEPKICHUS;

MPUMEHSTh TEOMETpHUYECKHE (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKHX —3ajad,
MIPEJITOJIATAFOIINX HECKOJBKO IIaroB PelIeHUs], €ClIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B
SBHOW W HESIBHOU (hopMme;

peliaTh 3aJayd Ha JI0KA3aTelbCTBO MATEMATHYECKHX OTHOIICHHH W HaXOXICHUE
T€OMETPHUECKUX BEIUYUH;

MPUMEHSTH IPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITHOHHBIC CHCTEMBI TIPH
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

NPUMEHSTh T[ONYYCHHbIE 3HAHUS Ha TPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, IPUMEHSATh U3yYCHHBIC MMOHSATHUS, TEOPEMBI, CBOMCTBA
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B IIpollecce IMOKMCKA pEIIeHUs MaTeMaTH4ecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh PEabHbIE CUTYAl[MH HA S3BIKE FEOMETPHUH, UCCIIEN0BATh TOCTPOCHHbIE
MOJIENIA C WCIOJIB30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
pelaTh IpaKTHYeCKHUEe 3a]a4l, CBA3aHHbIE C HAXOKICHUEM IeOMETPHUYECKUX BEIHYNH;
UMETb NPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHA T€OMETPHH KaK COCTABHON YacTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



3. TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 2
9 B3aumHoe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AHanutuyeckas reoMeTpus 15 2
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrKeHus 5 1
7 [ToBTOpeHuEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA PUCYHKE

IJIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB),

cepenuHsbl oTpeska. [loBTopenue.

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[lonsiTHs cTepeoMeTpun: ToUKa, psMmas,
IUIOCKOCTb, MpocTpaHcTBO. OCHOBHBIE NpaBuiIa
M300paKeHUsI Ha PUCYHKE IJIOCKOCTH,
napasieNbHBIX MPSAMBIX (OTPE3KOB), CEPeIUHBI
otpeska. [loBTopenue.

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIuecs npsMasi ¥ TIO0CKOCTh;
HOJIYTIPOCTpaHcTBO. [ToBTOpEHUE.

BxomHast KOoHTpoJIbHAs paboTa.
MHOrorpaHHUKH, U300paKEHHE TPOCTEUTITHX
MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLITHX
00BEKTOB

MHororpaHHuKH, U300paskeHne MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMBI CTEPCOMETPHH U ICPBBIC CICACTBUA U3

HHUX
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10

11

12

13

14

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICICTBUS U3
HuX. CriocoObl 3ajaHus IPSMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHue nepeceueHus moIy4eHHbIX
iockocTeil. PackpammBanyue NoCTpOeHHbIX
CEUEHMH pa3HbIMU LIBETAMHU

N3o06paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus moIyuyeHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOSHHBIX
CEUYEHUI Pa3HBIMU LIBETAMU

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus moIyuyeHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOSHHBIX
CEYEHUI Pa3HBIMU IIBETAMHU

N3obpakenue ceueHuil nupamusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peopa.
N3o6pakenue nepeceyeHus NOTy4eHHBIX
II0cKOCTeN. PackpanBaHue MoCTpOEHHBIX
CEUEHHH pa3HbIMU IIBETAMHU

Merton ciaenoB ajs MMOCTPOCHUA CeuYeHUI
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15

16

Merton cienoB Uit IOCTPOEHUS CEUEHUM.
CBolicTBa nIepeceyeHn MPSMBIX U IIIOCKOCTEN

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U MIIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3naHre BHIHOCHBIX
YepTeKel U 3aluCh MaroB MOCTPOCHUS

18

19

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
yepTexel U 3auch U1aroB MOCTPOSHUS

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha p€opax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3aIUCh IIaroB MOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe rmno Tpém
ToukaM Ha péopax. Co3zaHNne BBIHOCHBIX
YepTeKed U 3alKUCh 1IaroB OCTPOCHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
PONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYroJbHUKOB

22

IToBTrOopenue mannmerpun: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BEIHOCHBIX qcpTexKax.
Hcropus pa3BUTHA IITITAHUMETPUU U
CTEpEOMETPUHN

23

24

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

B3aumHoe pacnonoxeHue npsiMbIx B
npocTtpancTBe. CKpelyBaronyecs npsiMsole.
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25

26

27

[TpusHaky CKPEIMBAIOIIUXCS IPSMBIX.
[TapauienbHbIe IPsIMBIE B IPOCTPAHCTBE

Teopema o CyliecCTBOBaHUM U €IMHCTBEHHOCTH
MPSMON MapaJlyIeTbHON TAHHOW MPSMOH,
MIPOXOJAIICH Yepe3 TOUKY IPOCTPAaHCTBA U HE
JIeXxalen Ha TaHHou npsmoi. Jlemma o
MEPECCUCHUH MapaJIICIIbHBIX TMPSIMBIX
MIJIOCKOCTHIO

[TapannensHOCTH TpeX MpAMBIX. TeopeMa o Tpéx
napajuieibHbIX IpsAMbIX. TeopeMa o
CKPELIMBAIOIIMNXCS MPSAMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIC
CBOICTBa MapaJlIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenne pa3HbIX GUTYp B MapajienbHOM
MPOEKIUU

28

LlenTpanbHas npoekuus. Yroiu ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYron MCXKOY
IPSIMBIMHU

29

3aja4yn Ha JJOKa3aTeIbCTBO U MCCIIC0BAHNUE,
CBSI3aHHBIE C PACITOIOKEHHEM TIPSIMBIX B
POCTPAHCTBE

30

31

[ToHATHA: mapaIeIbHOCTD MPSAMOM U IUNIOCKOCTH
B IIpocTpaHcTse. lIpu3Hak napamienpHOCTH
npsAMo# U mtockoctu. CBOWCTBa MapauIeIbHOCTH
IPSIMOM M TNIOCKOCTH

I'eomerpuueckue 3aaun Ha BBIYUCICHUE U
JI0OKa3aTelIbCTBO, CBSI3aHHBIE C MAPaUICIbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE
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32

33

34

[TocTpoeHue cedyeHus, IPOXOJALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTEekKe U NapalIeIbHOTO
Ipyroi npsamou. Pacuér orHomenuin
[TapamienpHas IpoeKUys, IPUMEHEHUE IS
IOCTPOCHMS CeUYeHU KyOa 1 napajienenunesa.
CBolicTBa napasuleenue1a u Ipru3Mbl
[TapannensHble mockoctu. Ilpusnaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 nmapajieIbHOCTH U €JUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJSIIEN Yepe3 TOUKY, HE
MPUHAJICKALLYIO TaHHOUW TIIOCKOCTH U
CIIEJICTBUS U3 HEE

36

37

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu
NEPEeCeUeHUH JBYX MapauIeIbHbIX INIOCKOCTEN
TpeThen

CaoiicTBa mapanenbHbIX MIIOCKOCTEN: 00

OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX, 3aKIFOUYEHHBIX

MCXKAY NapaljiCJbHBIMHA IIJIOCKOCTSAMM; O
NEPECCUCHN N prIMOI\/JI C ABYM4 MapalyICIIbHBIMU
IIJIOCKOCTAMMU

38

39

[ToBropenue: Teopema [Iugaropa Ha miaockocTu

IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

41

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleenumne1a

Brruncnenue 1MH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeIuIe e
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[leprieHAUKYIAPHOCTD MPSIMON U TIOCKOCTH.

42 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
TUIOCKOCTH
[TepnieHAUKYIAPHOCTD MPSIMOM U IIIOCKOCTH.

43 [Tpu3HaK neprneHAuKyYIIpHOCTH NPSIMOH U
IUIOCKOCTH
Teopema 0 CyIIeCTBOBaHHH U €TUHCTBEHHOCTH

44 OpSAMOM, IPOXOAALIeH Yepe3 TOUKY POCTPAHCTBA
U MEPIEeHIUKYISAPHON K IIIOCKOCTH

45 [TnockocTH M IepIEHANKYISIPHBIE UM MIPSIMBIE B
MHOTOT'paHHHKaX

46 [TnockocT U NEpreHANKYIIIPHbIE UM IPSMBIE B
MHOTOTpaHHHKaX

47 [Tepnennukynsp u HaknoHHas1. [Toctpoenue
HEepHEeHINKYIIsApa U3 TOYKU Ha MPSIMYIO

48 [eprienaukymnsap u HakinoHHas. [Toctpoenne
NEepIEeHINKYIISIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKysapax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx neprneHAnKyIsapax (mpsmas u
oOpatHasi)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU

59 [Touck neprneHAuKYIAPHBIX MPSIMBIX C TTOMOLIBIO
HEepIEHIUKYISAPHBIX TIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE
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54

55

56

[TocTpoenue ceueHuii kyoa, MPU3MBI,
IIPABWJIBHOM NMUPaMUBbI C IIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUHU

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPABUJIbHOM MUPaAMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

mnockocTu. Ilnockoctu CI/IMMeTpI/Iﬁ B
MHOTI'OI'paHHHUKax

57

58

59

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU
[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér

paCCTOSIHI/Iﬁ OT TOYKH J0O IIJIOCKOCTH

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKHU 10 IIIOCKOCTH

60

CnocoObl ONyCTUTh NEPIIEHANKYISAPBI:
CUMMETpHS, CIBUT TOYKH IO MApaLIEITbHON
IPSAMOi

61

62

C,[[BI/IF Io HeHapaJIJIeJIBHOﬁ HpHMOﬁ, HU3MCHCHHC

paccTosHu

KonTtponbHas padora "B3anmHoe pacnoyioskeHue

MPSIMBIX U MJIOCKOCTEH B MpocTpaHCcTBe"

63

[ToBTOpEHME: Yroa MEXAY PSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOIIBHOM
TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB

64

[ToBTOpEHME: Yroa MeXay CKpPelMBaIOIIUMUCS

MPSIMBIMU B IPOCTPAHCTBE
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65

66

FCOMeTpI/ILIGCKI/IC MCTOAbI BEIYUCIICHUA yIJia
MCKAY NPSAMBIMH B MHOT'OI'paHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX YIJIOB
JIBYTPAHHOIO yria

67

68

69

70

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO IEPIICHIUKYISPHBIX IIJIOCKOCTEN

[Tpu3sHak neprneHIuKyIIpHOCTH IUIOCKOCTEM;
TeopeMa O IPsIMO IepeceueHus IByX
IJIOCKOCTEN MEPIEHIUKYISAPHBIX TPETHEN
IUIOCKOCTH

[TpsMoyronbHbIM napamienenunes; Kyo;

HU3MCPCHUA, CBOICTBa MMPAMOYTOJIBHOT'O
napajuiejcnmicaa

TeopeMa 0 JUaroHaJii npsAMoyroJibHOTO
Mnapajjeenuieaa u CJICACTBUC U3 Hee

71

CrepeomeTpryuecKue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM
MPSIMBIX U TIJIOCKOCTH

72

73

74

HOBTOpCHI/IeZ CKpCHIMBArOIHECS IPSAMEIC,
napaajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHUKaXxX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAOIIHNXCS NPSAMBIX, PACCTOAHUC MCIKIY
CKPCIIUBAOIIHUMHUCA ITPAMBIMU B IIPOCTBIX
CUTyalusax

Paccrosaue oT TOUkH 10 IJIOCKOCTH, PACCTOAHUC

OT IPSAMOM JI0 TIOCKOCTH
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Brrunciienre paccTosiHUM MEXIY

75 CKPEIIMBAOIIMMUCS IPSAMBIMHU C TIOMOLIBIO
MEPIECHINKYIISIPHOUN TIIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIs

76 TpexrpanHbixX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIJIa

77 DneMeHTbI chepuuecKoil reOMEeTpUU:
reoJIe3N4YeCcKre JIMHUMU Ha 3eMIie

78 KonTponpHas padora "Yriel u paccTosHus"

79 Cucremaru3zaius 3HaHUN "MHOTOTpaHHUK U €0
3JIEMEHTHI"

80 ITupamupa. Buasl nupamun. [paBunibHas
nupamuja

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 IIpssMo# napaienenunes, NpsMoyroabHbIi
napauenenunes, Kyo

83 Boinykible MHOrorpanHuku. Teopema Ditnepa
Beinykibie MHOrorpanHuku. Teopema Oiniepa.

84 [TpaBuIibHBIE U MOJTYTIPABUIIbHBIE
MHOTOTPaHHUKHU

85 KonTtponbHas padora "MHoOrorpaHHUKT"

86 [TonsiTve BeKTOpa Ha MJIIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3HocTh BEeKTOpPOB
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89 [TpaBumo mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO
01 Paznoxenue BGKTOpEj 1o 6a3ucy TpéX BEKTOPOB, 1
HE JIeXKAIIUX B OJTHOU MIIOCKOCTH
92 CkanspHo€ NMPON3BEICHHE 1
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 HToroBas KOHTpoOJIbHAsA paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KonuyecTBo yacos DIEeKTPOHHBIE
Ne Konrtpoa uuppoBbIe
Tema ypoka P IIpakTH4eckune
n/n Bcero bHbBIE oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcol
1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCcTBE"
5 [ToBTOpenue temsl "CkansipHOe TPOU3BECHUE 1
BEKTOpOB"
3 [ToBTOpeHue Tembl "BbIYuciieHne yriia MeXIy 1
BEKTOpPaMU B MPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IIPOXOJAIIEH Yepe3 JBe TOUKN"
5 Bxonnast koHTpOJIbHAS paboTa. 1 1
6 YpaBHEHHE IJIOCKOCTH, HOPMaJjlb, YypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax
7 BexTopHoe npousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
10 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexay 1
MPSIMBIMU B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METOJIbI pacuéTa yriia Mexa1y 1

IIJIOCKOCTAMHU B MHOI'OI'PaAaHHHUKAX
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(DOpMy.]'Ia PacCTOsAHUA OT TOYKHU A0 INIOCKOCTHU B

12
KOOpJAMHATAX

13 Haxosx1eHrne pacCTOSIHUI OT TOYKH J0 IIJIOCKOCTH B
Kyoe

14 HaxoxaeHnne paccTostHui OT TOUKHU J0 TUIOCKOCTH B
IIPaBUJILHON IIUPAMUJIC

15 KoHTpoinbHas pabota "AHamuTuyeckas reomeTpust"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOT'OIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

18 CeueHusi MHOTOTPAHHUKOB: CTaHIAPTHBIE
IJIOCKOCTH, NEPECEYEHUS IPSIMBIX U IIIOCKOCTEH

19 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
MapasuiebHbIE CEYEHUS

20 [TapannenbHble NpsMbIE U MIIIOCKOCTH: PACUET
OTHOIIEHUI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIIMMUCS TPSIMBIMU
[TepnienauKysIpHBIC TIPSIMBIE U TUIOCKOCTH:

22 CTaHJapTHBIC TTAPhl IEPIEHANKYISIPHBIX TUIOCKOCTEH
U TIPSIMBIX, CHMMETPHUU MHOTOTPaHHHUKOB

93 [TepnenuKyIsipHBIC TPSMBIE B TUIOCKOCTH: TeOpeMa
0 Tpex MEePIEeHIUKYIIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TIIONIAA MHOTOYTOJIbHUKOB,

(bopMyIIBI TS TUTOIIAICH, COOOpaKeHUs TOA00HS
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HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

26 dbopMyITBI TSI TTOIIACH, COOOpaXKeHUs TT0100Us

97 [ToBTOpEHMeE: MIOMAAX MHOTOYTOJILHUKOB,
(bopMyJIBI IS TUTOIIAACH, COOOpaKEeHUs MTOA00HS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noiooust
[nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noiooust

30 KoHntposnbnas padora "IloBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. O0BeM MPSIMOYTOIBLHOTO
napasuieNienumnena

32 3amaun 00 yaBOCHUH Kyba, 0 KBaapaType Ky0a; o
TPUCEKITUH yTIIa

33 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE ¢ 00BEMOM
MPsIMOYTOJILHOTO Tapajliesienuieia

34 [IpuknanHbie 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa MPSIMOYTOIBHOTO MapaljieNienuneaa

35 O0BEM psIMON TIPU3MEI

36 CrepeoMeTpHueCKUe 3a]a41, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHbIE C 00BEMOM MPAMOI

IIPU3MBI
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Brruncinenne o0ObEMOB TEJ C IIOMOIIBIO

38 onpeaenéuHoro uarerpana. O0bEM HaKIIOHHON
MIPU3MBI

39 Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. O0bEM nMupamubl

40 ®opmyna o6bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
NUPAMUJ] C OOILKM YTIJIOM

41 ®opmyna 06péMa mupamuiel. OTHOIIEHHE 00BEMOB
HNUPAMHUJ] C OOILKM YTIJIOM

42 CrepeoMeTpHuecKUe 3a]a4l, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHbIE C
00BbEMaMH TUPAMHUIBI

44 [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHbIE C 00BEMOM HAKJIIOHHOW MPU3MBI

45 [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHPAMUIBI

16 [Ipumenenne 06bEMOB. Beruncienue paccTossHust 10
IJIOCKOCTH

47 KonTtponbHas padora "O6béM MHOTOrpaHHuKa"

48 [{umuaaprdeckas TOBEPXHOCTh, 00pa3yromme
HUJTUHAPUYECKON MOBEPXHOCTH

49 Humuuap. [psamoit kpyrosoi nuinuHAp. [lnomans
MOBEPXHOCTH IIMIINHpA

50 Konnueckast moBepxHOCTh, 00pasyromiye

KOHHYECKOM TTOBEPXHOCTH. KOHyc
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Ceuenune KOHYCa IINIOCKOCTBIO, HapaHHCHBHOﬁ

>1 TUIOCKOCTH OCHOBaHUS
52 Yceu€Hnsrii konyc. M300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB
53 [Tnomaae 6OKOBOI MOBEPXHOCTH U IMOJTHON
MOBEPXHOCTH KOHYCa
54 [Tnomaas OOKOBOI MTOBEPXHOCTH U TTOJHON
MOBEPXHOCTH KOHYCa
CrepeomeTpuyecKkHe 3aJauu Ha JOKa3aTelbCTBO U
55 BBIYHCIICHHUE, TIOCTPOSHUEM CEUYEHHI IIMIHHIPA,
KOHYyCa
CrepeomeTpHuyecKre 3aJaui Ha JOKa3aTeIbCTBO U
56 BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHUH IIMITMHIPA,
KOHYycCa
57 IIpuxnagHeie 3a1aun, CBA3aHHBIE C TAJIMHIPOM
58 [TpuknaaHble 3aauu, CBA3aHHBIE C IUIMHIPOM
59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdeps! miockoctsio. Bua u
u300pakeHue mapa
[epeceuenmue cdepbl 1 Mapa ¢ IIOCKOCTHIO.
61 Kacanue mapa u cdepsl miaockoctso. Bug u
u300pakeHue mapa
62 VYpaenaenue chepsl. [Ltomans chepsl u e€ gacten
63 Cummerpus chepsl 1 mapa
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CTCpeOMeTpI/ILICCKI/IC 3aa4u Ha A0Ka3aTCJIbCTBO U

64 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MMOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO
CrepeoMeTpHuuecKkue 3ajaui Ha JOKa3aTebCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

66 [Ipukiianueie 3a1aun, CBsI3aHHbBIE CO cpepoit u
1apom

67 [ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIUMCJIEHUSI B OKPY>KHOCTH, CTaHIapTHBIE 10100

68 Paznuunbie KOMOMHALIMY TEI BpaIllEeHUs U
MHOTOTPaHHUKOB

69 3amaum o Teme "Tena v MOBEPXHOCTH BpameHus "

70 3anauu o teme "Tena U MOBEPXHOCTH BpallcHUs"

71 KonrponbHas pabora "Tena 1 moBepxHOCTH
BpauieHus"

7 O6nem muuHapa. Teopema 06 00bEME PAMOTO
HWIMH]Ipa

73 Brruucnenue 06EMOB Tell € TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomaau 6OKOBOM M MOJTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuecKUe 3aJa4l, CBSI3aHHBIE C
BbIUMCJIEHHEM 00BEMOB IIMIIMHpPA, KOHYCa

76 [Ipuknanneie 3aaauu o Teme "OObEMBI U MIIOMIAAH
noBepxHocTen Ten"

77 O0nEM mrapa u mapoBoro cekropa. Teopema 00

06béme mapa. [lmomans cdepsr.
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CrepeoMeTpHuecKUe 3aJa4l, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB IIIapa, MIAPOBOTO CETMEHTA U
II1apOBOT0 CEKTOpa

[Tpuknagueie 3agaun 1o Teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa M TUIOIAIbI0 ChepHl.

8 CooTHoleHNs MeXy IUIOMAAIMU IOBEPXHOCTEH U
00BbEMaMu TIOTOOHBIX TET
[TonoGHble Tena B mpocTpaHcTBe. M3mMeHenue

79 o0béMa npu nogoouu. CtepeoMeTpuyecKkue 3aaun,
CBSI3aHHBIE C BHIYMCIIEHUEM OOBEMOB Tell U
10181 TOBEPXHOCTEN

80 KonTtponpsHas padora "[1nomanm moBepxHOCTH U
00BEMBI KPYTIBIX TEN"

81 JBuxenus npoctpancTBa. OtoOpaxkenusd. JBrkeHus
U paBeHCTBO ¢uryp. OO1IHe CBOMCTBA IBMKCHU I
Buael nBukeHMit: napauiesbHbIN IEPEHOC,

82 LIEHTpaJbHasi CAMMETPHS, 3€pKaJIbHasl CUMMETPHS,
IIOBOPOT BOKPYT IIPSIMOiL

83 [TpeoOpaszoBanus nogobus. Ipsmas u chepa Ditnepa

84 ['eomeTpuyeckue 3aa4u Ha MPUMEHEHUE JIBUYKEHUS

85 KonTtponbHas pabora "Bekropsl B mpocTpaHcTse"
O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZIOB

86 Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuil: "[lapamienbHOCTh MPAMBIX U IIJIOCKOCTEN B
npocTpaHcTae”
O6o06matomiee moBTopenue 11 moHSATHIT 1 METOZIOB

87 Kypca reomerpuu 10—11 kmaccoB, cuctemaTu3amus

3HaHui: "BekTopel B nmpocTpaHcTee"
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88

89

90

O6o06matomiee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHMi: "BekTopsl B npocTpaHcTBe"

O6o06matomee moBTopeHue 11 MOHATHII 1 METOZI0B
Kypca reomerpun 10—11 kaccoB, cucTemMaTH3aus
3HaHui: "O0beM MHOTOIrpaHHHUKA"

O6o6maromee nopropenne 11 MOHSITHI U METOOB

Kypca reomerpuu 10—11 knaccos, cucremaTuzanus
3HaHuii: "O0beM MHOTOrpaHHHUKA"

91

O6o6maromee nopropenne 11 MOHSITHI U METOOB
kypca reometpun 10—11 xmaccoB, cucreMaru3anus
3Hanui: "Ilnomaan noBepxXHOCTH 1 00BEMBI
KpyTJbIx Ten"

92

O6o0matomiee moBTopenue 11 moHSITHIT 1 METOZI0B
Kypca reomerpuu 10—11 kaccoB, cucremaTu3ams
3HaHui: "Ilommany NoBepXHOCTH U 0OBEMBI
KpYyTJbIX Ten"

93
94

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHAaA pa60Ta

95

96

97

[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJib B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U
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98

99

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
pOJIb B pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTEPEOMETPUU KaK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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