


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 JIBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHOrorpaHHuKH

Buasl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpasHuka. Ilpusma: n-yrossHas npusma, npsiMas
UM HakJIOHHas 1pu3Mbl, OOKOBasi W TIOJHAas NOBEPXHOCTh mpusMbl. [lapamienenunen,
NPsIMOYTOJIBHBIA Mapajulelienunel W ero cpoWcrBa. KpaTyaillime Nyt Ha HOBEPXHOCTHU
MHOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema I[ludaropa. ITupamumma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX IpaHEi
IpaBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIbHAs MpPU3Ma U IMpPaBUIIbHAs
NUpaMuJia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/Ia U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJEKadIp U UKOCAIP.

Brrurcnenue 31eMEHTOB MHOTOTPAHHUKOB: pé0pa, auaronanu, yriel. [Inomans 60KoBOi
MIOBEPXHOCTH U MOJIHOM NOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHU, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [Inomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOMN
NMpaMUbl, TEOPEMA O TUIOLAAN YCEUYEHHON TUPaMUIbI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIbHBIX MHOI'OTPAHHUKOB.
CumMerpuss B MNpaBUIBHOM MHOIOIPAHHUKE: CHMMETPHUS Mapajulesienuneaa, CHUMMETPHs
MPaBUJIbHBIX [IPU3M, CHMMETPHUS MPABUJIBHON MUPaAMUBI.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W IIPOTHBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAaMHU: CIIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX
BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha ynuciio. CBOMCTBA CIOXKEHUs BEKTOPOB. CBOWMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [IoHsATHE KOMIUTaHApHBIE BEKTOPHI. I [pU3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamtenenunena. TeopemMa O pas3lnoKEHWH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopaunHat B npoctpaHcTBe. KoopanHatel Bektopa. CBsi3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJ MEXIy BekTopamH. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB.

11 KJIIACC

Tesa BpaleHus

[TonsiTHs: UMIAMHIpPUYECKAas TOBEPXHOCTh, KOHWUYECKas TIOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, 00pa3yroNIue nmoBepxHocren. Tena BpalieHus: WIMHIP, 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 BpaimieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B LWJIMHID,
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.



[Tnomanas MOBEpXHOCTH IMWJIMHIApA, KOHyca, Tuiomanab chepbl u e€ yacreid. [logobue B
npoctpancTtBe. OTHomieHHe OO0BEMOB, IUIOIMIAZCH TOBEPXHOCTEH TOMOOHBIX  uryp.
[IpeoOpazoBanue momobus, roMoTeTus. PermieHune 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceuyeHU MHOTOTPAHHUKOB U TeN BpalICHUs: CEYCHMs] IWIMHJIpA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYEHHs KOHyca (mapajijiesibHble OCHOBAHUIO M
MPOXOJIAIINE Yepe3 BEPIINHY), CEYCHHsS Iapa, METOJbI MMOCTPOCHUS CEYCHHIA: METOJ CJIEIOB,
METO/]l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsr B mpoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOXKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHs. [IpsiMoyronpHas cucreMa KOOPAMHAT B TPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBIA METOA MpHU
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, IIOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.

2. INIAHUPYEMBIE PE3YJbTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTaHME:

Cc(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU  OOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCUICKOro OOIIEeCTBa, MPEJICTaBICHHE O MAaTeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHE B3aMMOJEWCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) maTpuOTHYECKOE BOCIIMTAHHE:

c(OpMHUPOBAHHOCTh POCCUNMCKON TPakJJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIJIOMY U
HAaCTOSIIIEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHHE K JOCTHKEHMSIM POCCHUHCKHX
MaTEMAaTUKOB M POCCUHCKON MaTeMaTU4YeCKOW MIKOJIbI, HCIOJIb30BAHUE JITHX JIOCTH)KEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHMS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAYKH W JAESITEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHE
YCTOMYHBOTO OYIYIIETO;

4) acTeTHYECKOE BOCIUTAHUE:

ACTETUUYECKOE OTHOLIEHHUE K MUY, BKIIIOYasi SCTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3a/a4, PEIIeHUH, pacCyXAEeHUH, BOCIPUUMUYUBOCTh K MaTEeMAaTHYECKUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:



c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpecax 3J0POBOT0O
u Oe3omacHOro o0Opa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
NUTaHue, cOATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryyisipHas (pu3nuecKasi akTHBHOCTD ),
buznyecKoe COBEPILICHCTBOBAHKE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN 1€ATEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTU TPYIOJIIOOMS, HHTEPEC K Pa3IHMUHBIM cdepam
npo¢eCCUOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ MPHUIOKEHUSIMHU, YMEHUE
coBepulaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBbIE IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUHU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
r7100aTBHOTO XapaKTepa IKOJOTHUECKUX MPOOIIeM, OPHEHTAIHS Ha IPUMEHEHUE MaTEeMaTHUECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’KaIOIEel cpe/ibl, INTAHUPOBAHKE TIOCTYIKOB U OIICHKU
UX BO3MOXHBIX MOCJEICTBUIN AJI OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTUKH, MOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cdepbl
YeJI0BEUYECKON JesTeNbHOCTH, STAloB €€ Pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHSI [IMBHIN3AIINU,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTU4YECKON KYyJIbTYpPOU KaK CpPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBJISATH MPOEKTHYIO M UCCIEN0BATENbCKYIO 1€ATEIbHOCTh UHINBUYaIbHO U
B TpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

BBISBIISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKHX OOBEKTOB,
NOHSTUM, OTHOIIEHWNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAEICHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHbIM NpHU3HAK KiIaccU(UKALUKM, OCHOBAHUSA Uil 000OLIeHus u
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOTIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpeuMs B (akrax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, TMpeiaraTb KPUTEpUU JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, AECTYKTHUBHBIX U HWHIYKTHBHBIX
YMO3aKJIFOUE€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAlUIO, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYAEHHSI U BHIBOJIBI;

BbIOMpATh cIIOCcO0 pelieHus yueOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BBIOMpATh HanOoJIee MOAXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:



UCTIOJIB30BaTh BOTPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT IMO3HAHHS, POPMYINPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIUBAaTh HCKOMOE W JIaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

NPOBOJUTh  CAMOCTOSITENIbHO — CIUTAHUPOBAHHBIA  DKCIEPUMEHT, HUCCIECJIOBAHHE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMH, ITPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYITUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMSI, OICHUBAThH JIOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTATh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Patora ¢ undopmaunmeii:

BBISIBIISITH EPUIIMTHI MHPOPMAITUH, JaHHBIX, HECOOXOIUMBIX JJIsi OTBETAa HAa BOIPOC M JIJIS
peIIeHUs 3a1a49H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UpPOBaTh M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUIAOB U (opMm
NPE/ICTABIICHHUS;

CTPYKTYpPHUPOBATh HHPOPMAIIHIO, TPEIICTABIIATH €€ B pa3JIMYHBIX (JopMax, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAGKHOCTh HMH(POpPMAIMK IO CaMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATh CYXKICHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
061H€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3pCHI/I$I B YCTHBIX N IIUCBMCHHBIX
TEKCTaX, AaBaTh IIOSACHCHU I10 XO}Iy pemeHI/m 3aJ1a4u, KOMMGHTI/IpOBaTI) HOqueHHBIﬁ pCSYJ'II)TaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYMIECTBY OOCYKIaeMOUW TEMBI, MPOOJIeMBI,
pemiaeMoil 3aauu, BBICKA3bIBATh WJIEH, HAIlEJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB Juajora, oOHapyXHBaTh Pa3iMuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeI[CTaBJ'ISITI) pGSYJ'H)TaTBI pemeHI/m 3a1a4u, BKCHepI/IMeHTa, HUCccCJIe10BaHusA, HpOCKTa,
CaMOCTOSITENILHO BBIOMPATh (JOpMaT BBICTYIIIICHHS ¢ yYETOM 3a7a4 IPE3EHTAIIMHU U OCOOEHHOCTEH
ayJTUTOPUH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapHaHTHI pEIIeHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ynbTaTa peIeHNs MAaTEMAaTHYECKON 3a1a4H;



NPEIBUACTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCHUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NAHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA IIEITU U YCIOBUSM, OOBSCHATH IPUYNHBI TOCTHKCHHUS
WIA HEJOCTIKEHHS pE3yJbTaTOB JICATEIILHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSIT€JILHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHOH pabOTHI IpU
pemieHHH y4eOHBIX 3a/a4y, NPUHUMATh IIelIb COBMECTHOH JESATEIbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpelneniaTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXIATh
MPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpynmoBbIX (Gopmax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» ¥ HHBIC), BBIIIOJIHATH CBOKO YaCTh pa0OTHI M KOOPAUHUPOBATH CBOU JACUCTBUS C IPYTHMHU
YJIeHAMU KOMaH/IbI, OLICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUU MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

INPEJAMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca o0yyaromuiicss HAyYUuTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IIPOBEJCHIUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [IPUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUU
FE€OMETPUUECKUX 3ajay;

e Kiaccu(UUIUpPOBATh B3aMMHOE PACIIONIOKEHHUE MPSMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBAThH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
HOpSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOIOTPaHHUKAMH;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMUja,
NPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMpPAst OCHOBAHHUS JUIsl KJIaCCU(UKALINN;

e CcBOOOJHO ONEpUPOBATh MOHATHUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

®  BBINOJIHATH NapaJljIeNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBLHOE NMPOEKTHUPOBaHUE PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHUst (pUryp Ha MJI0CKOCTH;

® CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBIIOJIHATH (BHIHOCHBIE)
IJIOCKHUE YEPTEKU U3 PUCYHKOB IIPOCTBHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH IUIOMIAAU TOBEPXHOCTEH MHOTOTpaHHMKOB (IpuU3Ma, MUPaMHJIa),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMy;

e CBOOOJHO OINEpPUPOBATH MOHATHSAMH: CUMMETpPUsS B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPBI;

e CcBOOOJHO ONEpUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOPJIHWHATaM B
IIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBUSI HAJl BEKTOPaAMU;



pelmaTe 3aJaud Ha J0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH U HaXOXACHUE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS HU3BECTHBIE METOABl IPU  PELICHUH
MaTEMaTUYECKUX 3a/a4 IOBBIIIEHHOI'O U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATh, IPEOOPA30BBIBATH U HHTEPIPETUPOBATH HH(GOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IPUMEHSThH MOJIyY€HHBIC 3HAHUS Ha MPAKTUKE: CPABHUBAThH U aHAIU3UPOBAThH peallbHbIE
CUTyallud, MPUMEHATh M3yYEHHbIE TIOHATHUS B IPOLECCE IIOMCKAa pPELICHUS
MaTeMaTU4ecKu CPOpMYIUPOBAHHON MPOOIEMbI, MOJIETUPOBATh PEAIbHBIE CUTYyalluu
Ha $S3bIKE TEOMETPHH, MCCIEA0BaTh IMOCTPOCHHBIE MOJIEIN C HCIOJIb30BaHUEM
FEOMETPUUECKUX ITOHITHM U TEOPEM, alllapaTa ajireopsl, peiarh NPaKTUYECKUE 3a/1a4H,
CBSI3aHHBIE C HAXOXKIEHUEM I'€OMETPUUECKUX BEJINYUH;

UMETh NPEACTaBIEHUS 00 OCHOBHBIX ATanax pa3BUTHS FT€OMETPUH KaK COCTaBHOM 4acTu
(dyHIaMeHTa pa3BUTUSI TEXHOJIOTHI.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHATH CITIOCOOBI MOTyUEHUST;

OTIEPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BpAICHHS: LWIMHIPOM, KOHYCOM,
chepoii u mapowm;

pacro3HaBaTh Tesa BpalleHus (IIHHIP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIaCCHU(UIIMPOBATH B3aUMHOE PACMOIOXKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB W TENI BpallleHUs, O0BEMBI U
IUIONIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAIICHHS, TEOMETPUUECKUX Tell C
npuMeHeHueM Gopmyi;

CBOOOJHO OMEpPUPOBATH MOHSATHUSIMH, CBS3aHHBIMH C KOMOWHAIIMSMU TN BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy W ONMHCAHHBIA OKOJIO CQepsl,
cdepa, BiMcaHHAss B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHONICHHUS MEXTy TUIOMIASIMH ITOBEPXHOCTEH U 00BbEMaMH 1O0OHBIX
TEN,

n300paxarh H3ydyaeMble (UTYpBl, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEI
BpallleHUs;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH MH(POPMAITHIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJTHATH ONEPAIH HA/l BEKTOPaMH;

3a71aBaTh TUIOCKOCTh YPAaBHEHUEM B JICKApPTOBOH CHCTEME KOOP/INHAT;,

pemarh TEeOMETPUYECKHE 3a/Ja4d Ha BBIYHACICHHE YIJIOB MEXIY TPSMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MIPU PELICHUN;

CBOOOJTHO OTIEPHPOBATH MOHATHSIMH, CBSI3aHHBIMHU C IBU)KEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKECHUMN;



BBITOJIHATh HM300pa)XCHUsT MHOTOTPAaHHMKOB M TE€J BpAIllEHUS MpH MapajuleIbHOM
HepeHoce, LEHTPAIbHON CUMMETPUH, 3€pKaJIbHOM CUMMETPHUHU, IIPU MOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTB CEUCHMsI MHOIOI'PAaHHUKOB U T€JI BPAILEHHs: CeYEHUs LIMIMHpPA (MapajuieIbHO
U IEPIEHAMKYIISIPHO OCH), CEYEHMsI KOHYyca (IapasuleIbHble OCHOBAHUIO U IPOXOAAIINE
yepes3 BEPIINHY), CEYEHUsI 11apa;

UCIIOJIb30BaTh METObl MOCTPOEHUSI CEUYEHUMN: METOJ CJEN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TEeOMETpHuYecKue (aKThl IS pEIIeHHs CTePEOMETPUYECKHX 3ajad,
IIPEII0JIaratoIiuX HECKOJIBKO LIAroB PELEHUs], €C/IM YCJIOBUS NIPUMEHEHMS 3a7aHbl B
SIBHOW M HESIBHOU (hopMme;

pelmaTe 3aJaud Ha J0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHUH U HaXOXACHUE
reOMEeTPUYECKUX BEJIMYUH;

IPUMEHSTH IPOrPaAaMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI IPU
PELICHUH CTEPEOMETPUUECKUX 3a1a4;

OPUMEHATh [OJIydEHHbIE 3HAHMA Ha MpaKTHKe: CpaBHMBATh, AaHAJIU3UPOBATh U
OLIEHUBATh pealbHble CUTYallUU, IPUMEHATh U3yYEHHbIE MIOHATH, TEOPEMbl, CBOWCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTHYeCcKu COOPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYal[UU Ha A3bIKE T€OMETPHUH, UCCIIEI0BAaTh IOCTPOECHHBIE
MOJIEJIU C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh MpakTUYECKHUE 33ajauH, CBA3aHHbIE C HAXOXKIEHUEM FeOMETPUYECKUX BEJIUYUH;
UMETb NPEACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTHUSA T€OMETPUU KAaK COCTABHOMN YacTu
byHaaMeHTa pa3BUTHs TEXHOJIOTUH.



3. TEMATHYECKOE IINIAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 2
5 B3anMHoe pacnionoxeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 1
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U o5 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuk# 7 1
BexTops! B mpocTpaHcTBE 12 1
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0




11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesioB U TeM nudpoBbIe
Ne i/m P Konrpoububie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AHanuThueckas reoMeTpust 15 2
5 [ToBTOpeHME, 0000IIEHNE U 15 1
CHCTEMAaTH3alUs 3HAHUH
O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 2
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CHCTEMAaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IIIOCKOCTH, TapAJIJICITbHBIX MPSIMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX HNPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[MousTHS: IepeceKaroImecs MI0CKOCTH,
HepeceKaroIIuecs npsMasi ¥ IO0CKOCTh;
HOJIYTIPOCTPAHCTBO

BxonHas koHTposibHas pabota Nel

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

AxcuoMsl CTCPCOMCTPHU U IICPBLIC
CJIICACTBHA U3 HUX

11



10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TUIOCKOCTEH

N306paxkenue ceueHnii nupamuabl, Kyda u

MPU3MBIL, KOTOPbIE IPOXOIAT uepe3 ux peéopa.

I/I306pa>KeHHe NepeCceUCHUA MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC IMOCTPOCHHLBIX
CceueHH I Pa3sHbIMH IBCTAMUA

N306paxkenue ceueHnii nupamubl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.

I/I306pa>KeHHe NEepeCCUCHUA MOJYUCHHBIX
IUIOCKOCTEH. PaCKpaH_II/IBaHI/IC IMOCTPOCHHLBIX
CceueHH I Pa3sHbIMH IBCTAMHA

N3o06paxkenue ceueHnit nupamuabl, Kyoa u

IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.

H300paxeHue nepeceyeHus Noay4eHHBIX
mIockoctel. PackpamrBanue mOCTpOEHHBIX
CEYeHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHnit mupaMubl, Kydoa u

IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux peopa.

N300pakeHune nmepeceveHus moIyueHHbIX
mockocteil. PackpamnBanue moCTPOEHHBIX
CEYCHU pa3HBIMU I[BETAMU

Merton ciaenoB ajs MMOCTPOCHUA CceueHUI

12



15

16

17

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHni psIMbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nmupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

IToBTOpenue nmnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJIbHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menemnada. PacueTsl B ceueHUsIX Ha

13



23

BBIHOCHBIX YEPTCIKaAX. I/ICTOpI/IH Pa3BUTHA
IJIAaHUMETPHUU U CTCPCOMETPUUA

Kontponbhas pabora Ne2 "Akcrombl
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosioKeHue NpsMbIX B
npocTtpancTBe. CKpeluBaronyecs Mnpsimsole.
[Ipu3Haky CKpelMBarOMMXCs MPSMBIX.
[TapannenbHble IpsiMblEe B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM NIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB Tpex mpsiMbIX. Teopema o
TpEX MapajuleNbHBIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

27

[TapamnensHoe nmpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapayljIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

28

29

IlenTpanbHas npoeKuusa. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI MEKIY
PSIMBIMU

33.2[2[111/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC,

CBSI3aHHBIE C PACIIOJIOXKEHUEM NIPSMBIX B
IIPOCTPAHCTBE
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30

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

31

32

33

34

['eomeTpHuUecKre 3ajauu Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIC C
NapajieIbHOCTHIO PSMBIX M IJIOCKOCTEH B
HPOCTPAHCTBE

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYroM npsamoi. Pacuér
OTHOUIEHUI

[TapannenbHas MPOEKIKS, TPUMEHEHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenurnena. CBoncTBa
napajuieyenunea u mpu3Msl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, HE TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJJIEIbHOCTH MPSMBIX NIEPECEUEHHUS ITPU
MIEPECEUECHNH JIBYX NapaJIIEIbHBIX
IIJIOCKOCTEM TpEThen

15



Kontponbnas padora Ne 3 «IlapamiensHOCTh

37 IPSIMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE »:

38 [ToBTopenue: Teopema Iludaropa Ha
IUIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuiesenunena

41 Bbruucnenue yiMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuleNeNuIe e
[IeprieHAUKYIAPHOCTD NMPAMOM U IIJIOCKOCTH.

42 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH
[TeprieHAUKYIAPHOCTD MPSMON U IUNIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

m €UHCTBEHHOCTH IIPSIMOM, IPOXOAALICH
yepes3 TOUKY MIPOCTPAHCTBA U
NEPIEHANKYJIIPHOMN K ITIOCKOCTH

45 [110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX

46 [I;mockocTH U nepneHIuKyJIIpHbIE UM
IpsiIMble B MHOTOTPaHHHUKaX

47 [lepnennukynsip u HaknoHHas. [loctpoenune
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue

MNEPpNCHAUKYJIApa U3 TOYKU HA IIPAMYIO

16



Teopema o Tpéx neprneHAUKYIsIpax (mpsmas

49
u oOpaTHas)

50 Teopema o Tpéx neprneHaAnKysApax (mpsmas
u oOpaTHas)
KonTponpHas padora Ne 4

o1 «IepneHIMKYJIAPHOCTD IPSIMOMN U
TUIOCKOCTHY
VYTo1 MeXy CKPEeIMBAIOIIUMUCS MPSIMBIMU

52 [Touck neprneHaAuKyYIApHBIX MPSIMBIX C
TIOMOIIBIO TIEPIICHIUKYIISPHBIX TIOCKOCTEH

53 OpTOoroHanbHO€E MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, IpU3Msl,

54 IPaBUIbHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MTPOEKIUH
[TocTpoenue ceuenuii kyoa, IpU3Msl,

55 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKINU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [ImockocTn cuMmMeTpuii B
MHOTOTpaHHHKaX

57 [Tpu3Hak neprneHAuKyJISpHOCTH MPSIMOK U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

58 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pPacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH

59 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér

paCCTOHHI/Iﬁ OT TOYKH OO IIJIOCKOCTH

17



60

61

CnocoObl OyCTUTh NEPIICHANKYISPDI:
CUMMETpHUS1, CABUT TOUYKHU I10 apaJIeIbHOM
IPsAMOM

Casur 1o HenapasuieJIbHON TPSMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponsHas padora Ne5 Bzaunmuoe
pAacCIOJIOKEHHUE MPSIMBIX U TIIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHME: Yyroy Mexay NpsSMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckre METOAbI BHIYUCIICHUS YIJIa
MEXIY NPSMBIMU B MHOI'OTPaHHUKAX

JIByrpansbiii yroa. CBOMCTBO TMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

68

69

[lepnennukynspueie miaockoctu. CBoiicTBa
B3aUMHO MEPIEHANKYISPHBIX IIJIOCKOCTEN

IIpu3Hak neprneHAUKYIIPHOCTH IUIOCKOCTEH;
TeopeMa O IIPSIMOiL IepeceueHus IByX
IIJIOCKOCTEN MEPIEeHINKYIISPHBIX TPEThEH
IUIOCKOCTH

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA NPAMOYTOJIbHOTO
napajuiejaenumnena
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70

71

TeopeMa O AuaroHajiv MnpssMOyroJibHOTO
napajiejienuicaa u CJICaACTBUC U3 Hee

CTCpGOMeTpI/I‘ICCKI/IC W NIPUKJIAAHBIC 3a1a4U,

CBA3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM
MMPAMBIX U IINIOCKOCTHU

72

[ToBTOpEHME: CKpENIMBAIOIIUECS MIPSMBIE,
napajuiejbHble TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLUMUCS IPSIMbIMU B
IPOCTBIX CUTYaIUSIX

74

75

76

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIINBAOINMUCS ITPAMBIMHU C ITIOMOLIBIO
HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIx yrios. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHThI ChepUIECKO TEOMETPHH:
reoIe3MuecKue JTMHAN Ha 3emIie

78

79

Koutponbnas padota Ne 6 "Y1 u
paccrosiHus"

CucremaTtuzanus 3HaHul "MHOrorpaHHUK U
€ro 3JIEMEHTHI"
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[Tupamuaa. Bunsl nupamua. [IpaBunsHas

80 1
nupamuia

81 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. 1
[TpaBunbHas npusmMa

82 [Ipssmoit napaiienenunen, NpsMOoyroabHbIN 1
napaiesienunes, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Beinykisle MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOT'OI'PaHHHUKH

85 KonTponpsHas padora Ne 7 1
"MHororpaHHukm"

86 [ToHsiTHE BEeKTOpaA Ha MJIOCKOCTHU U B 1
POCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHoCcTh BEKTOpOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

01 Pasnoxxenne BekTopa 1mo 6azucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OJHOH MIIOCKOCTH

92 CkansspHO€E TPOU3BENCHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1

95 [Ipocreiimue 3a1a4n ¢ BEKTOpamMu 1
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96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 KoHTponbHana paboTa Ne8 «BeKTopbI» 1 1
98 O06001IeHrne U cucTeMaTU3alus 3HAaHUK 1
99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 Wroroas koHTponbHas paboTaNe9 1 1
101 Hrorosast koHTpobHas paboTta NelQ 1 1
102 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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11 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
uudposeie
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1

Ha TJIOCKOCTH U B MPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CkansgpHoe 1

MIPOMU3BEJCHNE BEKTOPOB"

[ToBTOpenue temsl "Boruncinenue yria
3 MEXIy BEKTOpPaMH B IPOCTpaHCTBE". 1

"VpaBHeHUE PSMOM, IPOXOAAILEH Yepe3

BE TOYKHU"
4 Bxonnas konTponpHas padora Nel 1 1
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1

IPOrpPaMMUPOBAHNE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWUHOE 1

IPOrpaMMHUPOBAHNE
10 AHaTMTHYECKHE METOIBI pacyéTa yria 1

MCXKAY NPSIMBIMHA B MHOT'OI'PAHHUKAX
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AHaIUTHYECKHUE METO/IbI pacuéTa yria

1 MEXY IJIOCKOCTSIMUA B MHOTOTpaHHUKAX

12 dopmyna pacCTOSIHUS OT TOUKH 10
IUIOCKOCTH B KOOPJAMHATaX

13 Haxoxnenue paccTositHUM OT TOYKHU J10
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUM OT TOYKH 10
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

15 Kontponbnas pabota Ne2 "Ananutudeckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IUIOCKOCTH, MePEeCceUeHUs MPSIMbIX U
IJIOCKOCTEN

19 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pacu€T OTHOLIECHMI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXIY CKPEIMBAIOIIMMUCS MPSIMbIMHU
[TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:

29 CTaHJapTHBIC TIAPhI IEPIIECHIUKYISIPHBIX

IIJIOCKOCTEN M MPSMBIX, CHAMMETPUH
MHOI'OI'PAHHUKOB
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23

24

[leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:

TeopeMa O TpeX MEepIEeHIUKYISIpax

[leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:

BBIYHUCJICHUA IJIMH B MHOI'OI'PAaHHHUKAX

25

HOBTOp CHUC: TJIOIIaIu MHOI'OYI'OJIbHUKOB,

(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

26

27

28

HOBTOp CHUC: TJIOIIaIu MHOI'OYI'OJIbHUKOB,

(bOopMYIIBI TSI TIOMIAACH, COOOPAKEHUS
nonoous

HOBTOpeHI/IeZ rjiomaan MHOT'OYI'OJIBHUKOB,

(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHUSI
o 100us

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOJ00us

30

31

32

KonTponasnas padora Ne 3 "IloBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

24



CTCpGOMeTpI/I‘ICCKI/IC 3aga4u, CBA3aHHBIC C

33 00BEMOM MPSMOYTOIBHOTO
napasuieNienumne1a
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C

34 BBIYHCIICHHEM 00BhEMa TPSIMOYTOJILHOTO
napasuiesenumneia

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHUECKUe 33]]a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
MPSMOM MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobém
HAKJIOHHOM MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenéaHoro uarerpaita. Oobpém
TTUPAMH/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMUJ ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33]]a4H, CBSI3AHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpuUueCKUe 33]a41, CBSI3aHHBIE C
00BEMamMH MUpaMUIbI
[Ipuknanueie 3apaun mo Teme "OOBEMBI

44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM

MMPU3MBI
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[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

45 Ten", cBs3aHHBIE ¢ 00BEMOM MUPAMHUJIBI

46 [Ipumenenue 06bEMOB. Beruucienue
paccTosiHUs A0 IIOCKOCTH

47 KonTponpHas padora Ne 4"O0béM
MHOTOTrpaHHHKaA"
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromme MUIHHIPUISCKON
MOBEPXHOCTHU

49 Hunuuap. [IpssmMoii KpyroBoi HUIMHIP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

50 KoHundeckasi TOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU nmoBepxHoctu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieIbHOMN MIOCKOCTH OCHOBAHUS

50 Yceuénnslii konyc. M300paxeHne KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tomank 60KOBOI MOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

55 JIOKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKa3aTeJILCTBO U BEIYMCIICHHE,

MMOCTPOCHUCM CedeHUI HUJINHApPA, KOHYyCa
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57

58

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
HUIMHAPOM

Kontponbnas pabora Ne 5 «Tena u
noBepxHocTu BpameHus. Konyc. Hunmuuap»

59

60

61

Cdepa u map
[epeceuenue cdepsl U MIapa ¢ MIOCKOCTHIO.

Kacanwue miapa u cdepsl miockoctbro. Bua n
n300paKeHue mapa
I[Tepeceuenue cdepbl U mIapa ¢ MIOCKOCTHIO.

Kacanue mapa u cheps! miockoctsio. Bua u
n300pakeHue mapa

62

VYpasaenue chepsl. [Lomans chepsl u eé
yacreu

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeomeTpryeCKHE 3a/1a4d Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHUE, CBI3aHHEIC
co cepoii U mapom, MOCTPOCHUEM UX
CEUYeHNH MIO0CKOCTHIO

CrepeomeTpruecKkue 3aJauu Ha
JTI0OKa3aTeJIbCTBO U BHIYUCIICHUE, CBSI3AHHbBIE
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHMH TIOCKOCThIO

[Ipuknagaeie 3aaa9u, CBSI3aHHBIE CO chepoit
U IIapoM

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
mogoous
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68

69

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOTI'OIrpaHHUKOB

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70

71

72

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

Kontposbnas padora Ne6 "Tena u
noBepxHocTy BpameHus. Cepa. [lap."

O0BeéM munuHapa. Teopema 06 00bEME
PSIMOTO IIUJIHHIPA

73

74

75

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. OobpéM KoHyca
[Tnomany 60KOBOH U MOJHOM MOBEPXHOCTH
KOHYca

CTCpeOMeTpI/I‘leCKI/IC 3aJa4yu, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB HUJINHApA, KOHYyCa

76

77

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
TJIOIIAIU TTOBEPXHOCTEHN Tet"

O06BéM mapa u mapoBoro cekropa. Teopema
00 006béme mapa. [Inomans chepsl.
CrepeoMeTpHuuecKre 3aJa4l, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CErMEeHTa U IIapOBOI0 CEKTOpa

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN
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79

[TogoOHBIE TETa B IPOCTPAHCTBE.
N3menenne 06bEMa mpu 1o 100uu.
CrepeomeTpHyecKUe 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEJ U TUIOLIA ICH
MMOBEPXHOCTEN

80

81

Kontponbnas padora No7 "[Tnmomranu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

JBuxenust npoctpancTBa. OToOpaskeHusl.

JBuxenus u paBeHCTBO (uryp. OOriue
CBOMCTBA JIBWXCHUHN

82

Buap! n1BukeHMil: napauielibHbIN EPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHAs
CUMMETpPHUs1, TOBOPOT BOKPYT MPSAMOI

83

84

85

[IpeobpazoBanus nogodust. [Ipsmas u chepa
Ditnepa

['eomeTpryeckue 3a1aun Ha IPUMEHEHUE
JIBYDKEHUS

KontponbHas padota Ne 8"Bektops B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 mousTHii u
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cucremarusanus 3HaHuii: "l[lapamiensHoCcTh
MPSIMBIX U TIFIOCKOCTEH B pocTpaHCcTBe"

87

O6o06matomee moBTopenue 11 moHsTHi 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTae"”
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88

89

90

91

92

O6o6maromee moBTopeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cUcTeMaTu3alus 3HaHuil: "BekTopsl B
npocTtpascTae”

O6o6maromee moBropeHue 11 moHsaTHI 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucremaTtusaius 3uanuii: "O0beM
MHOTOTrpaHHHKaA"

O6o06maromee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBropeHue 11 moHATHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Haguii: "Ilnomanun
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

O6o06matomiee moBTopenue 11 mouHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"

93

Wrorosas koHTposibHas paboTa Ne9

94

95

Wrorosas koHTposibHas padota NelO

[ToBTOpenue, 060061IeHUE U
cUCTEeMaTH3aIlHs 3HAHUI

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH

30



97

98

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTUs CTEPEOMETPUU KaK

HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKCHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poiib B PA3BUTHHU COBPEMEHHBIX
MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B PA3BUTHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10
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