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PABOYAS TIPOT'PAMMA YYUEBHOTI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

['eomerpust siBisieTcss OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHHUsl, TaK KaKk 00ECIEeYNBAET BOZMOXHOCTh U3YUCHHS JUCIUIUINH €CTECTBEHHO-
HAy4YHOM HaNpaBJIEHHOCTH U MPEAMETOB T'yMaHUTAPHOTO 11KJa. [[oCKOIBKY JIoruueckoe
MBINIUICHWE, (OPMUPYEMOE TIPH HW3YYEHUU OOYUYAIOMUMHUCS TOHSTUUHBIX OCHOB
T€OMETPUHU, TPU JOKA3aTEIHCTBE TEOPEM H TOCTPOCHUU IIETIOYKH JIOTHYECKHX
YTBEP>KJICHUM MPHU PEIICHUHA T€OMETPUUYECKUX 3a]1a4, YMEHUE BbIIBUTATh U ONPOBEPTaTh
THIOTE3bl HETIOCPEACTBEHHO MCTIONB3YIOTCS TP PEIICHUH 3a71a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTU (PH3NYIECKUX 3a7ad.

Ilens ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomerpus» Ha yriyOn€éHHOM
YPOBHE — pPa3BHUTHE HWHAWBUAYAJILHBIX CIIOCOOHOCTEH OOyYaromuxcst MpH H3yYCHUU
T€OMETPHUH, KaK COCTaBJISIONIECH TpeaMeTHON obOnacTu «MareMmaTtuka U UHPOpPMaTUKA
yepe3 olecrieyeHue BO3MOXKHOCTH MPUOOPETEHUsS U UCIOJIb30BaHUs Oosee riyOoKux
TCOMETPUUYECKHUX 3HAHUHN U ACHCTBUHN, CHEIU(UIHBIX TEOMETPUU, U HEOOXOIUMBIX JIJIS
YCHENIHOTO MPO(ECCHOHAIBHOTO 00pa30BaHMs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTE€MaTHKH.

[IpuopuTeTHEIMU 3aJadaMHd  Kypca TeOMETpHH Ha yriayOn€HHOM ypOBHE,
PACHIUPSFONTIMHU ¥ YCUITUBAIOIIMMH KypC 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne TMPEACTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOH KYJIbTYphl H
dbopMHpoBaHKE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPENICTABIICHUS O TPOCTPAHCTBEHHBIX (UTYpax Kak O BAKHEHIIINX
MaTeMaTHYECKNX MOJIEIIAX, IMO3BOJIAIONIMX OINKMCHIBATh W W3y4aTh pa3HbIC SBICHUS
OKPY’KaIOIIEer0 MHpa, 3HAHHWE TMOHATUMHOTO armaparta 1o pasueny «CrepeomeTpus»
y4eOHOT0 Kypca reOMETpHH;

dbopMHupoBaHUE YMEHHS BJIaJIETh OCHOBHBIMU TOHSTHSIMHU O TPOCTPAHCTBEHHBIX
durypax u uX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, GOpMyl H yMEHUE
X TPUMEHATh, YMEHUS JTOKa3bIBaTh TCOPEMBl W HAXOJIWUTh HECTAHIAPTHBIC CIOCOOBI
pEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKaxX, MOACISIX U B PCATBHOM MHUPE
MHOTOTPAHHHUKH U TEJIa BpalleHUs, KOHCTPYHPOBATh TEOMETPHUUCCKHUEC MOJICIIH;

dbopMHpOBaHHEe TIOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHUS
MaTeMaTUYeCKnX Teopuil, GOPMHPOBAHWE TOHUMAHUS POJIU  AKCHOMATHKHU MPH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHHEe YyMEHUS BIAJACTh METOJAaMU JOKA3aTelbCTB W aJITOPUTMOB
peIIeHus,, YMEHUS WX MPUMEHATh, MPOBOJUTH JTOKA3aTEeIIbHBIE PACCYXIACHUS B XOJIE
pEIICHUS] CTEPEOMETPUIECKUX 3a1a49 U 33/a4 C MPAKTUYECKUM COJICpPKaHHEM,



dbopMHpoBaHUE MPEACTABICHUS O HEOOXOJUMOCTH JOKA3aTeIbCTB MpPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKIECHUA M POJIM AKCMOMATUKH B IPOBEJCHHM JI€TyKTHBHBIX
paCCyXICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEHN
oOydJaronmxcsi,  MMO3HABATEIIbHOW  aKTUBHOCTH,  HMCCIIEIOBATEIbCKUX  YMCHHM,
KPUTHUYHOCTH MBILIJICHUS, THTEPECA K U3YUYEHUIO TEOMETPUU;

dopMupoBanre QyHKIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHUSI TE€OMETPUUYECKUX TOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B PEAIbHBIX JKU3HEHHBIX CUTYallUAX U IPU U3YUEHUH JPYIHX Y4YeOHBIX IPEIMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEAIbHBIX CUTY AU,
VICCJIEIOBAHMSI [IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALIMHU [TOJIYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH  COZEpKATENbHBIMU JIMHUSAMH ~ y4yeOHOro kypca «l'eomerpus»
B 10-11 «kmaccax saBusitorca: «lIpsgmble W MJIOCKOCTM B MOPOCTPAHCTBER,
«MHororpannukmn», «Tena BpaiieHus», « BEKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEY,
«JIBM>KEHHMSI B TIPOCTPAHCTBEY.

ChopmymupoBannoe B @DPI'OC COO TpeboBaHME «YyMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YriayOia€HHOM ypoBHE oOyuenus B 10-11
KjlaccaxX, OTHOCUTCSI KO BCEM COJAEpXKaTelbHbIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHUN pacnpenesnsieTcs He TOJbKO MO COJAepKaTelIbHbIM
JUHUSIM, HO W 1o roaaMm oOyuenus. ConepkaHue 0Opa3oBaHUs, COOTBETCTBYIOIIEE
OpEeIMETHBIM  pe3yJibTaTaM  ocBoeHHs  DenepasibHOW  pabodeil  MPOrpamMbl,
pacnpenenéHHbIM MO0 TofaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHAIBHBIM  BompocaMm  oOydarluecs oO0palainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE FEOMETPUYECKUMHU TOHATUSIMHA
U HaBbIKAMU TMOCJIEIOBATEIBHO U IMOCTYMATEIbHO, C COOJIFOJICHHEM MPUHIIHUIA
MPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAaTh B OOIIYyI0 CHCTEMY T€OMETPUYECKHX
IOpEICTaBICHUA OO0ydYarommxcs, pacmupsiss U yroyonsas e€, o0pasys MpoyHbIe
MHOECTBEHHBIE CBA3U.

[Tepexon kK M3y4eHHIO TEOMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3aaTh yciuoBus s AuddepeHuanun 00yueHus, MOCTPOSHUs UHIMBUTYaIbHBIX
o0pa3oBaTeNbHBIX MNPOrpaMM, OOECHeuYuTh YrayOJIEHHOE H3YyYeHHE TIEeOMETPUUKAK
cocTaBIsiolIel yueOHOoro mpeamera « MaTemaTukay;

MOATOTOBUTH OOYYAIOLIUXCS K MPOJIOJDKEHUIO U3YYEHHS MATEMaTUKU C YYETOM
BbIOOpa Oymymiei mpodeccuu, oOecrednBas MPEEMCTBEHHOCTh MEXAY OOIUMU
npodeccuoHanbHbIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomerpusi» Ha yriyOJIe€HHOM YPOBHE OTBOJUTCSA
204 yaca: B 10 xmacce — 102 yaca (3 uvaca B Henemo), B 11 kmacce — 102 wyaca (3
qaca B HEJIEIIIO).



COJEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, mpsiMas, INIOCKOCTb, ITPOCTPAHCTBO.
ITonsiTne 06 aKCMOMaTUYECKOM IOCTPOEHUM CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U
CJIEACTBHUSI U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  IIE€PECEKAIOIINECs,
IapajulesIbHble M CKpelIMBaromuecs npsMble. [Ipu3Haku CKpEIMBAIOIIMXCS MPSAMBIX.
[TapajuienpHOCTD MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IAPAJUICIIBHBIE IPSMBICB
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, NAPAUICIBHOCTD MPSIMON U TIIOCKOCTH.
[TapannenbHoe W IEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxeHue ¢uryp. OCHOBHbBIE
CBOMCTBA TapajuIeIbHOTO MpoekTUpoBaHus. M3oOpaxkenue Quryp B mapaiieabHON
IPOCKIHMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXAY IPAMBIMU
B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: NapajuleibHbIe IUIOCKOCTH, CBOWCTBA
napaJieIbHBIX MII0CKOCTeH. [IpocTelimue nmpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpadp, NapAJIEIEIUIIE, IOCTPOCHUE CEUEHUN.

[leprieHIUKYISAPHOCTh NPAMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE IPSMBIEB
IIPOCTPAHCTBE, INpPsAMBIEC MAPAJIICIbHbIE U NEPIEHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHINKYJIIPHOCTA MPSIMOM M IIJIOCKOCTH, TEOPEMA O IMPSAMOW IMEPIEHANKYISIPHOU
wiockocTd. OpTOroHampHOE MNpoeKkTHpoBaHue. lleprneHauKyasp W HaKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IPSAMOU 0 INIOCKOCTH, IPOEKIUS
burypsl Ha IJIOCKOCTb. [leprieHIUKYISPHOCTD IJIOCKOCTEN: IIPU3HAK
NIEPIICHIUKYJIIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX neprneHauKyIsapax.

Yrisl B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M INIOCKOCTBIO, ABYI'PAHHBIA YIOJ,
JIMHEWHBIA yTOJ JBYTPAaHHOTO yria. TpEXrpaHHbIi U MHOTrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yryia. CBoWcTBa IUIOCKMX UM JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUISL TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHU

Buibl MHOTOTpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yrosibHas npusma,
npsiMasi M HAaKJIOHHAs TMpU3MbI, OOKOBass U TOJIHAS TOBEPXHOCTh TPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIN apaJUIeIenuIle]l U €ro cBoiicTBa. Kparuaiimme nytu
Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas TeopemMa
[Tudaropa. [Mupamuaa: n-yroapHas mMupamMuia, MPaBWJIbHAS W yCEUEHHAS TMUPAMUJIBL.
CpoiictBa pébep u OOKOBBIX TpaHeW mMpaBWIbHOW nUpamuabl. [IpaBuiibHBIE
MHOTOTPaHHHMKH: MpaBWIbHAsg TMpU3MAa W TMPaBWIbHAS NOUpPaMHAQ, [paBUJIbHAS
TpeyroyibHasi MUpaMu/ia U MPaBUIbHBIN TeTpadap, KyO. IIpencraBnenue o nmpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTa3JIp, JOJEKa’Ap U UKOCAIP.

Boluucnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTU U MOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIIAlb OCHOBAHUIH,



TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi Tipu3Mbl. [1nomaas 60KoBOM MOBEPXHOCTH U

NOBEPXHOCTHU NPABWIBHON MUPaMUbl, TEOPEMA O ILIOIIAIN YCEUEHHON TUPAMUIBI.
CumMmeTpuss B MNPOCTPAHCTBE.  OJJIEMEHTBl  CUMMETPUU  NPaBUIIbHBIX

MHOTOIpaHHUKOB. CuUMMETpHsi B  MNPaBUJIBHOM MHOIOIPAHHHMKE: CUMMETpUS

mapajuiciacnuiacaa, CHMMCTPUA  IIPpaBUJIbHBIX TIPpU3M, CHMMCTPUA HpaBHHbHOﬁ
ImupamMu/ibl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W MPOTUBOIIOJIOKHO HANPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IeWCTBHUS C BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha yucio. CBolcTBa
CJI0’KEHHUSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOpA Ha yncio. [IoHsTHE KOMIIIIaHApHBIE
BEeKTOpBI. [Ipu3Hak kommmaHapHOCTM TpEX BEKTOpOB. [IpaBuio napasuienenunesna.
Teopema 0 pa3iioKEeHUHU BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BeKTopaMm. [IpsmoyrosbHas
cucteMa KoopAauHat B mpoctpaHcTBe. KoopaunaTel BekTopa. CBs3p  MEXay
KOOpJIMHATaMH BEKTOpPA W KOOPAHMHATAMM TOYEK. YTOJ MeXay BekTopamu. CkajasipHOe
IIPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpalenust

[TousTHSA: TUAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAst TOBEPXHOCTH, cheprueckast
MOBEPXHOCTh, OOpasyromue TMOoBEepXHOCTeH. Tena BpamieHwWs: TUIMHAP, KOHYC,
yceu€HHBII KOHYC, cepa, map. BzammHoe pacnonoxkenue cdepbl ¥ TIOCKOCTH,
KacaTtesbHas IIIOCKOCTh K chepe. M3o0paskeHue Teln BpalleHus Ha IocKocTu. Pa3BépTka
UIMHApa U KoHyca. CumMmeTpusi cepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBa 00HEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napajuienenunena u ciaeactBus u3z He€. OO0bEM NpSIMOW M HAKIOHHON MPHU3MBI,
UWIMHAPA, TUpaMubl U KoHyca. O0BEM 1Iapa U M1apoOBOTr0 CErMEeHTa.

KoMOuHanuu Ten BpalieHus ¥ MHOrOrpaHHUKOB. [Ipu3mMa, BimcanHas B LHJIUHID,
omnucaHHast okoJio ruuHApa. [lepeceuenne cdepsol u mapa c miockocTbio. Kacanue mapa
U cdepbl MIOCKOCThI0. [oHsATHE MHOrOrpaHHMKA, OMUCAHHOTO OKOJO c(epshl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

[Tnomaas MOBepXHOCTH ITUIMHAPA, KOHYCa, Tutomanas cepsr u e€ gacteit. [logodue
B mpoctpanctBe. OTHONIEHHE O0BEMOB, TUIOMIAACH MOBEPXHOCTEW MOJOOHBIX (GUTYP.
[IpeoOpazoBanue  momoOmsi, ToMOTeTHs.  PemieHne 3amad Ha  IUIOCKOCTH
C MCTIOJIb30BaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHnue cedyeHH! MHOTOTPAaHHUKOB W TeJl BpAIICHHUS: CEUYECHMs LMIMHIpA
(mapajuienbHO Y NEPIECHIUKYIISIPHO OCH), CEYEHUS KOHYca (MapaJljieIbHOE OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEpIIMHY), CEUCHHS IIapa, METOJbl MOCTPOSHUSI CEUCHUN: METOJ
CJIEJIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILEH MIOCKOCTH.



BekTOpbI 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpocTtpaHcTtBe. Onepauuy Haj BEKTOpamMu. BEKTOpHOE yMHOKEHHE
BeKTOpOB. CBOICTBA BEKTOPHOrO0 YMHOXeHUsA. [IpsiMoyrojbpHas cucTema KOOpJMHAT
B nnpoctpancTBe. Koopaunats! BekTopa. Pasnoxenne Bekropa no 6azucy. Koopaunatao-
BEKTOPHBIN METOJ TP PELICHUU T€OMETPUUECKUX 3a]1aY.

J{BMKEHUS B IPOCTPAHCTBE

JIBvxenus npoctpancTBa. OToOpakenus. J[Brmkenus u paBeHCTBO duryp. Oomme
CBOWMCTBA JBW)KCHUW. BHAbl JBWKEHUW: NapajUIeIbHbIA NIEPEHOC, LEHTpAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsmoi. I[IpeoOpazoBanus
nono6wus. [psimas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATbBI

K konity 10 kjacca o0y4armnuiics HayYuTCs:

CcBOOOIHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUU NPHU PEIICHUN
3a]a4 U [IPOBEJICHUU MaTEMATUYECKUX PACCYXKACHUM;

NPUMEHSTh aKCUOMBI CTEPEOMETPUM M CJEJICTBUS W3 HUX MPU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

KJIAaCCU(PUIIMPOBATh B3aUMHOE  PACIOJIOKEHHE MpPSIMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATh MOHATUSIMH, CBI3aHHBIMU C yTJIaMH B MPOCTPAHCTBE:
MEX/1y MPSIMBIMU B IPOCTPAHCTBE, MEXKTY IIPSIMON U TUNIOCKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MTOHATHIMU, CBA3aHHBIMU C MHOTOI'paHHUKAMU;

CBOOOJHO pacro3HaBaTb OCHOBHBIE BHUJIbI MHOTOTPAaHHUKOB (IpU3Ma, MUpaMUja,
IPSIMOYTOJIBHBIN Napajienenumnes, Kyo);

KJIacCU(UIIUPOBATH MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS JJIs KJIaCCU(PUKALIUY;

CBOOOJHO OIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBITOJIHATD MapajiebHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBAHKE QUTYD
Ha IJIOCKOCTb, BBINOJIHATh M300pakeHus (PUTyp Ha INIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB pPA3IUYHBIMH METOJIAaMH, BBIIOJIHSATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKYy, CHU3Y;

BBIUMCIIATh IUIOMAAM ITOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, NHpaMUAa),
TreOMETPUUECKUX TeJI C TPUMEHEHHEM (HopmyT,;

CBOOO/IHO OIEPUPOBaTh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh
U TJIOCKOCTh CUMMETPHHU, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYpHI;

CBOOOZIHO  ONepUpoBaThb IOHATHUAMH, COOTBETCTBYIOIIMMH  BEKTOpamM U
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATH IEHCTBUS HaJl BEKTOPAMU;

pelaTh 3a/1a4d Ha JJOKa3aTelbCTBO MATEMAaTHYECKUMX OTHOILIEHUI M HaXOXIACHHE
r€OMETPUYECKUX  BEJIUYMH, TPUMEHSAS M3BECTHBIE METOJAbl IPHU  PELICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO M BBICOKOTO YPOBHS CJIOKHOCTH;



OPUMEHSATh  MPOCTEHIMEe  MNpOrpaMMHBIE  CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

W3BJICKaTh,  MPEOOPA30OBBIBATH u WHTEPIPETUPOBATH uH()OPMAIUI00
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaX;

MPUMEHSATh TOJyYEHHBbIE 3HAHUS HA TNPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanbHble CUTYalluM, MPUMEHSTh U3YUYEHHBIE TOHSTHS B MPOLECCE MOUCKA pPEIICHUs
MaTeMaTu4ecku chOpMyIUPOBAHHON TPOOIEMBbI, MOJIETUPOBATH PEAIbHbIE CUTYallUH Ha
S3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C  HUCIOJb30BAaHUEM
r€OMETPUYECKUX MOHATHI U TeOpeM, amnmnapara ajireopbl, peaTh NPaKTUUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUYECKUX BEJIMYMH;

UMETh MPEACTABICHUS] 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPUM KaK COCTaBHOM
yacTu pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiaacca oOyvaromuics HayqYUuTCs:

CBOOO/IHO ONIEPUPOBATH IOHATUSMH, CBSI3aHHBIMHU C LIMJIMHAPUYIECKON, KOHUYECKOM
U cpepUUYECKOI TOBEPXHOCTIMH, OOBSACHATH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATH NOHITHSIMH, CBI3aHHBIMU C T€JIAMU BPALIEHUS: LUJIUHAPOM, KOHYCOM,
chepoit u mapow;

pacro3HaBaTh Tella BpalleHus (LUINHAP, KOHYC, cdepa U map) U oObICHATH
CHIOCOOBI MOJTYYEHUS TEJl BPALLECHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PacIOIOkKeHUE c(hephl U MIIOCKOCTH;

BBIUMCIISITh BEJTMYMHBI JIEMEHTOB MHOTOI'PDAaHHUKOB M TEJI BpALEHUs, 00bEMBI U
IUIOIIAN MOBEPXHOCTEM MHOIOTPAHHUKOB M TE€J BpAILEHUS, I'€OMETPUYECKUX TEJIC
npUMEHEeHuEM (popmy;

CBOOO/IHO ONIEPUPOBATh MOHATUSMH, CBA3aHHBIMU C KOMOMHALIMAMM TEJ BpaICHUs
Y MHOTOI'PaHHUKOB: MHOTOTPaHHMK, BIIUCAHHBIA B C)epy U OMUCAHHBIN 0KOJIO chephl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAILCHMUS;

BBIUMCIISITH COOTHOLUEHUS MEXAY IUIOIAJsIMU [OBEpXHOCTEH M 00BEMaMH
IT0JTOOHBIX TEI;

n300paxkaTb U3y4yaemble (PUTYphI, BBIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3
PUCYHKOB NPOCThIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEI

BpaICHUS;

U3BJIEKaTh,  MHTEPIIPETUPOBATH u npeoOpa3oBbIBATh uHdopMaIuoo
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha 4YepTexkax u
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALNM HaJ BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;

pemarb reOMETPUYECKME 33Ja4d HA BBIYMCICHUE YIVIOB MEXIY HPAMBIMU M
IJIOCKOCTSAIMM, BBIYMCIIEHHWE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOIA IIPU PELICHUY;



CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CB3AHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJTHSTh M300paKEHUSI MHOTOTPAHHUKOM U TEJ BPAIICHUS MPHU MapauieIbHOM
nepeHoce, NEHTPAIbHON CUMMETPHH, 3epKaJIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
PsIMOiA, peoOpa3oBaHUs TIOI00MS;

CTPOUTh CEYEHHS] MHOIOTPAHHUKOB U TeJl BpAICHMs: CEUEHUsS UWIMHApA
(mapayienTbHO ¥ NEPIEHIUKYJIIPHO OCH), CEUeHUs KOHYca (IapauieIbHOE OCHOBAHUIO U
POXOsIliee Yepe3 BEPILMHY ), CEUCHHUS 11apa;

UCIIOJIb30BaTh METO/bl MMOCTPOEHUSI CEYEHUN: METO/1 CIIEJIOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMUSI, METO] TIEPEHOCA CEKYIIIEH TIOCKOCTH;

J0Ka3bIBATh TEOMETPUUYECKUE YTBEPKICHUS;

MPUMEHATh TeoMeTpUYecKkue (akThl IJisi PELIEHUs CTEPEOMETPUYECKUX 3a/ad,
MPEANOJaralouX HECKOJIbKO IIIaroB PEIIEHUs, €ClIM YCJIOBUS NPUMEHEHUs 3aJaHbIB
SIBHOW 1 HESIBHOU opme;

peraTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHWH U HaXOXICHUE
T€OMETPUUYECKHUX BEJINYHH;

MPUMEHSATh POrPAMMHbBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
[P PELICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh MOJYYEHHbIE 3HAHUS Ha NPAKTUKE: CPABHUBATH, aHAIM3UPOBATH U
OIICHUBATh PEAIbHBIC CUTYAIlNH, PUMEHSITh U3yYCHHBIC TTOHITHS, TEOPEMBI, CBOMCTBA
B IIpollecce IMOMCKA pelIeHUus MaTeMaTU4YecKd CHOpMYyJIMPOBAaHHON MpPOOIEMBI,
MOJICTTUPOBATh pPEabHBIC CHUTYallMd Ha SI3bIKE TEOMETPHUH, UCCIEAOBATh TOCTPOCHHBIC
MOJIENIA C HMCTOJIB30BAHMEM T€OMETPUUECKUX MOHATHUN M TEOpeM, allrapara ajreOphl,
penaTh MpakKTHYECKUE 3aa4M, CBI3aHHBIC C HAXOXKICHUEM I'€OMETPUUCCKUX BEITMUNH;

UMETh TPEACTABICHHUS 00 OCHOBHBIX 3Tallax Pa3BUTHS F€OMETPHUHM KaK COCTaBHOM
yacTu GyHIaMEHTa PA3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Has3Banue KonunuectBo OcCHOBHBIE BUJIbI AEATENBHOCTH
OcCHOBHOE cofiepxaHue
paszena (TeMbl) Kypca 4acoB yyaumxcs
BBenenne B crepeoMeTprro 23 OCHOBHBIE TPOCTPAHCTBEHHBIE OnpenensaTs MI0CKOCTh Kak QUrypy,

burypsi.
[ToHsITHS CTEpEOMETPHH: TOYKA,

npsiMasi, INTIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUJIa H300pAKEHUS

Ha PUCYHKE TJIOCKOCTH, TapaJlJIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[ToHsTHS: IepeceKaroUecs MI0CKOCTH,
MEPECEKAIOIIUECS TIPsIMas U TIIOCKOCTB;
MOJIYIIPOCTPAHCTBO.

MHororpaHHuku, 300paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyeCTBYIOIINX 00bEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBBIC
CIICJICTBHS U3 HUX.

CniocoOblI 3a71aHUsI IPSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE.
O603HaYeHUSs IPSMBIX U MIIOCKOCTEH.
Ceuenus. 3o0paxkeHne ceueHui

B KOTOPOW BBIIIOJIHAETCS IUIAHUMETPUSL.
JlenaTe nmpocTenme J0rn4ecKue
BBIBO/IbI U3 AKCUOMATUKH TUIOCKOCTH.
[IpuBOINTH MPUMEPBI PEATIBHBIX
00BEKTOB, UAcAIN3ALNENH KOTOPBIX
SIBJISIFOTCSL AaKCUOMBI T€OMETPHH.
N3y4yarh, NpUMEHATH PUHIIUIIBI
MTOCTPOCHHUS CEUCHU .

Hcnonp30BaTh 1151 TOCTPOCHUS
CEYECHUM METOJ CIIEI0B, METO/
BHYTPEHHETO IPOEKTUPOBAHUS, METOL
IIEPEHOCA CEKYIEN INIOCKOCTH.
Pemate cTepeoMeTpudecKkue 3a1aun:
Ha OIIpECIICHUE BUJIa CEUCHUS U
Hax0JICHUE €TO0 IIOIIA/IN.
AKTyanu3upoBath (HaKThl © METOJIbI
IJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.

Hcnonp30BaTh IpU pEeLICHUH 33134




nupamMubl, Kyoa v mpu3Mbl, KOTOpbIE
MPOXOJIAT uepes3 ux peéopa.
N3o0paxenue nepeceueHus
MTOJTY4YEHHBIX TUIOCKOCTEM.
PackpaimmBanue mocTpOEHHBIX CEUEHUM
pPa3HBIMU LIBETAMH.

Merton cnenoB A NOCTPOEHUS
ceyeHuil. CBOMCTBaA NEpeceUeHMI
IPSAMBIX U I10cKocTe. [locTpoenue
CEYEeHHI B mUpamuie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aIKCh 1IaroB
OCTPOEHUSI.

[ToBTOpEHNE IUIAHUMETPUMU.

Teopema 0 mpoNnoOpPIHOHATBHBIX
oTpe3kax. [logobue TpeyroapHUKOB.
Teopema Menenas. Pacyérsl

B CEYEHUSIX HAa BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHS IJTAHUMETPUU

U CTEPEOMETPUH

CJIeIyIOIIUE MNIAHUMETPUYECKUE (PaKThI
U METOJBI:

Teopemsl Daneca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JIEJIEHUS OTpE3Ka

Ha 7 paBHbBIX yacteu. Teopema
Menenas.

PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJbHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK.
CBONCTBO CpeAHEN TUHUU
TpeyrojabHuKa. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHuka. CBOMCTBO MEAUAH
TPEYTOJIbHUKA.

[Tpu3Haku no100Us TPEyroJbHUKOB.
[TonyuaTs npencraBiaeHus 00
OCHOBHBIX 3Tallax pa3BUTHUs T€OMETPHUU
KaK COCTaBHOM yacTu PyHaaMeHTa
Pa3BUTHS TEXHOJIOTHI

B3auMHoe pacrionoxenune
MPSIMBIX B IPOCTPAHCTBE

B3anmHO€e pacnonoxeHue npsiMbIx

B nipocTpaHcTBe. CKpelMBarOMIHECs
npsmMble. [[pru3HaKy CKpemmBarOIUXCs
IIPSIMBIX.

[TapannenbHbIE TIPSIMBIE

KnaccudunuponaTts B3auMHOE
pacnojoKeHue MPsSMbIX

B IIPOCTPAHCTBE, WILTIOCTPUPY I
PUCYHKAMHU U IPUBO/ISI TPUMEPHI
Y3 peaIbHOU JKU3HU.




B IIpocTpaHcTBe. Teopema

O CyLIECTBOBAHUU U €IMHCTBEHHOCTH
MPAMOM NapaJyIEIbHON TaHHOU
IIPSIMOU, TPOXOJSAILIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIC)KAIIEH

HA TaHHOW IIPSMOM.

Jlemma o0 nepecedyeHnH napajuieIbHbIX
IIPSAMBIX IJIOCKOCTHIO. [TapannensHoCcTh
TpEX mpsAMbIX. Teopema o TpEX
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSAMBIX.
[TapannenbHOE NPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA NapaJIEIBHOTO
npoexkTupoBanus. M3o0paxenue
pa3HbIX GUTYp B apaJJIeIbHOM
IIPOEKLINH.

I{enTpanbHast IPOECKLUS.

Yrous ¢ coHanpaBIEHHBIMUA CTOPOHAMM.
Yroa Mmexay npsiMbIMU.

3agauu Ha JOKA3aTEIbCTBO U
VCCIICIOBAaHNE, CBSI3AHHBIC

C pAaCIIOJI0KEHUEM IIPSMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

O CYIIIECTBOBAaHUH U €UHCTBEHHOCTH
rapauieIbHON MPSIMOM, MPOXOISIIEN
yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KAIEW Ha IPYTrOr MPSIMOM; JIEMMY

0 NIEPECEUCHUU TUIOCKOCTHU JBYMS
NapasuieIbHBIMU IPSIMBIMU;, TEOPEMY

0 TPEX MapAJUICIIbHBIX MPSIMBIX.
Jloka3bIBaTh IIPU3HAK
CKPEILIHUBAIOIINXCS MPAMBIX, TEOPEMY

0 CKPEIIMBAIOIINXCS PSMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABJICHHBIMUA CTOPOHAMM.
OOBACHATD, UYTO HA3BIBACTCA
MapAJUICIbHBIM U LIEHTPaIbHbIM
MIPOECKTUPOBAHUEM U KaK BBINOJIHSIETCA
IPOEKTUPOBaHUE (DUTYD HA TIIOCKOCT.
Jloka3pIBaTh CBOMCTBA Mapajui€IbHOIO
NPOEKTUPOBAHUS.

N3o0paxkats B mapauieabHON
IIPOEKIMHU PA3HbIE TEOMETPUUYECKUE
burypsi.

Pematp crepeomerpuueckue 3a1aun
Ha JI0KA3aTeJIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPAMBIX
B POCTPAHCTBE.
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[IpoBOAUTH MOKA3aTEIbHbBIE
paccy X AeHUs NMPU PEIICHUN
r€OMETPUYECKUX 3a/]1a4, CBA3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBATH, AHATU3UPOBATH U
OLICHUBATh YTBEPKIACHUS C LIEJIbIO
BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYyKJICHUI.
MopaenupoBaTh peajibHbI€ CUTyalUU,
CBSI3aHHBIEC CO B3aUMHBIM
PacCIooKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3bIKE TEOMETPUHU.
HccnenoBaTh NOCTPOCHHBIE MOAEHN
C HCIIOJIb30BAHHEM I'€OMETPUUECKUX
MOHSATUH U TEOPEM, amnmapara ajareopsl,
U(PPOBBIX PECYPCOB.

[TomyyaTh nipeacTaBiaeHUE

0 LICHTPAJIbHOM MPOEKTUPOBAHUU

1 00 uctopuu padboT O TEOPUU
MEPCIIEKTUBBI

[TapaniaenbHOCTh MPSIMBIX
U IUIOCKOCTEM
B IIPOCTPAHCTBE

[ToHsTHS: apaJlIeIbHOCTD NPSIMO U
IJIOCKOCTH B IIPOCTPAHCTBE.

IIpr3Hak napajsieabHOCTH MPSMOU U
riockocTh. CBOMCTBA NapajIeIbHOCTH

Knaccudunmposats B3auMHoe
PacoJIOKEHHUE MPSMOM U IIJIOCKOCTH
B IIPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOLINE PUMEPHI
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Hp}IMOﬁ " IIJIOCKOCTH.
FCOMCTpI/I"ICCKI/IC 3aJauu

Ha BbIYUCIICHHUEC U JOKA3aTCJIbCTBO,
CBA3AaHHLIC C ITapalJICIbHOCTBIO

MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

ITocTpoeHune ceyeHus, NPOXOIAILEro
4yepes JAHHYIO NPSAMYIO Ha YEPTEKE U
[1apaJUIeIbBHOTO IPYTOU MPSMOM.
Pacuér otHomIenuin. [lTapannenpHas
MPOEKIINS, TPUMEHEHUE

JUTSI TIOCTPOEHUS CeYeHU Ky0a

Y Mapajuiesienunesa.

CBoiicTBa napasuiesienuneaa u npus3Msl.

[TapannensHbie IockoCcTH. [Ipu3Haku
MapajuIeIbHOCTH JIBYX IIJIOCKOCTEN.
Teopema 0 mapajuIeIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MPOXOASAIIEN YEpPE3 TOUKY, HE
MIPUHAJIEKAITY IO JTaHHOM MIIOCKOCTH U
CJIICACTBUSA U3 HEE.

CBoiCcTBa NapauIeNIbHbIX INIOCKOCTEM:
O MMAPaJUIETBHOCTH NPAMBIX
IIEPECECUEHHUSI IIPU MIEPECEUEHUU IBYX
MapajuIeNIbHBIX IJIOCKOCTEN TPEThEW;
00 oTpe3Kax napajielbHbIX MPSMBIX,
3aKIIFOUYEHHBIX MEXY NTapajuIeIbHBIMU

W3 PEaTbHOU KU3HU.
@opMyJIMpPOBATH ONPEIETIEHNE
NapajuIeNIbHBIX MPSIMOM U INTOCKOCTH.
Jloka3bIBaTh NPU3HAK

0 MapajuIeIbHOCTHU MPSIMOU U
IJIOCKOCTH; CBOMCTBA NapAJIEIbHOCTH
IPSIMOM U TIOCKOCTH.

Pemrars crepeomerprueckue 3a1auun
BBIYUCIICHUS U JOKA3aTEIbCTBO,
CBSI3aHHBIE C IMAPAIIIENBHOCTBIO
IIPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE.
Pemate npaktrueckue 3amaun

Ha ITOCTPOCHUE CEUEHUI HA YEPTEkKAX
TeTpadpa U napajuIeIeInIea.
Pemrars crepeomerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUM
IJTIOCKOCTBIO.

IIpoBOOUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

[IPU PELIEHUHU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C NTAPAIJIEIBHOCTBIO
IIJIOCKOCTEMN.

CpaBHUBATh U aHATU3UPOBATH
peabHbIe CUTYyaluH, CBA3aHHbIE

C ApaJUIEIBHOCTBIO MTPSIMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE;
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IJIOCKOCTAMMU, O IICPECCUCHUU HpHMOﬁ
C AIByMs HapaJlJICJIIbHBIMU TINIOCKOCTAMUA

MOJICJIMPOBATh peajbHbIE CUTYAIIHH,
CBSI3aHHBIC C TAPAJIETbHOCTHIO
PsIMOM U TIJIOCKOCTH B TPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHANKYISIPHOCTh
NPSIMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha [JIOCKOCTH, TPUTOHOMETPHS
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienenunena. Berauciienue e
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napasuieJIenunese.
IleprieH UKy ISIPHOCTH IPSAMOU U
iockocTH. [Ipu3zHak
IIEPIICHIUKYJIIPHOCTH MIPSMOU U
IJIOCKOCTH. TeopeMa o CyleCTBOBaHUU
Y €IMHCTBEHHOCTH INPSMOU,
MIPOXOALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIICHANKYIAPHOU
K IJI0CKOCTH. [ImockocT n
MIEPIICHIUKYJISIPHBIE UM IpsIMast

B MHOI'OTPaHHUKAaX.
IleprieHIMKyIsp ¥ HAKIIOHHAS.
[TocTpoeHnue nepneHauKyIsIpa

13 TOYKH Ha IPSAMYIO.

TeopeMa o0 TpEX NMepIEeHAUKYIsSIpax
(npsimast u oOpaTHasi).

AKTyanu3upoBath (PaKThl U METO/bI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.
DopMyIUPOBATH ONIPEAECITICHHUS:
NEPHEHANKYIJISIPHBIX TPSMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IPSIMOH,
IIEPIICHIUKYJISIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIeMMy

O MEPIEHAUKYIAPHOCTH JABYX
MapajuIeNIbHBIX MPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
MIapaJuIeIbBHOCTBIO MPSAMBIX U UX
MEPIEHINKYJISIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK NEPIEHAUKYIIIPHOCTH IPSIMOK
U IJIOCKOCTH; TEOPEMY

O CYILECTBOBAaHUU U €IUHCTBEHHOCTH
MPSAMOU, MTPOXOAIIEH YepPe3 TaHHYIO
TOYKY U IEPIIEHANKYISIPHON K JaHHON
IIJIOCKOCTH.

N3o0paxkath B3aMMHO
NEPIEHIUKYJIISIPHBIE IPSMYIO
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VYros Mex)ly CKPEMBAOIIMMUCS
npsMbIMU. [lonck nepneHauKyIIspHbIX
IIPSIMBIX C IIOMOILBIO
IIEPIICHIUKYJISIPHBIX IIJIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHUE.
[Toctpoenue ceuenuit kyba, MpU3MBI,
MIPAaBUJIBHOM MUPAMUIBI C IIOMOIIBIO
OPTOrOHAJIBHOW MPOEKIIUH.
CummeTpust B IpOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [ImockocTn
CUMMETPHUI B MHOTOI'PaHHUKAX.
[Ipu3Hak nepneHANKyIIPHOCTH
IIPSIMOU Y TIIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. [IpaBunbHbIe
MHOTOIPAaHHHUKHU

Pacuér paccrosinuil OT TOUKH

10 MII0CKOCTH. CrioCOOBI OIMYyCTUTh
MIEPIICHIUKYJISIPbI: CHMMETPHS, CIIBUT
TOYKH 110 NApaJUIEIbHOU MPSIMOM.
CnBur 1o HenapauieIbHOU MPSMOU,
VU3MEHEHUE PACCTOSTHUMN

Y TUIOCKOCTb.
dopMyaupOBaTH CBOWCTBO
NEPIEHINKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tonmy4dats npencraBiaeHue O 3HAYCHUH
HEepIeHIUKYIApa sl APYrux odsacTeit
HaykH ((pu3mKa, SHEPreTuKa, Ja3epHble
TE€XHOJIOTUH ), B PEAIbHON KU3HU
(TexHUKa, OKpY>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CBI3aHHBIE
C IIPOEKIMEN NPSMOU Ha TIJIOCKOCTb,
HEIEPIECHIUKYIJSIPHYIO K 3TOM IIPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
00paTHYIO TEOpEeME O TPEX
NEPIECHINKYJISIPAX.

[Tosyuats npencrasieHue

00 OpTOrOHAIBLHOM MTPOECKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKLUHU
TOYKH Ha NPAMYIO.

Pemars crepeomerpuueckue 3amaun,
CBSA3aHHBIE C NIEPIEHANKYIIIPHOCTHIO
MPSMOM U TIOCKOCTH.

Pewate npukinaaHble 3a1a4u,
CBSA3aHHBIE C HAXO0XKJICHUEM
r€OMETPUYECKUX BEJIMUHH.
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Pemate crepeoMerpudeckue 3aaady,
CBS3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPNEHAUKYIIIPAX,
HAaXO0XKJECHUEM PACCTOSTHUM,
IIOCTPOECHUEM ITPOECKIIMM.

CpaBHHBaTh U AaHAJIM3UPOBATH
YTBEPKIAEHUS C LEIBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.
AHanm3upoBaTh U MOACINPOBATH

HAa S3BIKE TEOMETPUU PEAJIbHBIE
CUTYyalllH, CBA3aHHBIE

C IEPIEHANUKYJIIPHOCTBIO IIPSIMOM U
IJIOCKOCTH;, UCCIIEA0BATH TOCTPOEHHBIE
MOJEJIN, B TOM YHCIIE U

C UCII0JIb30BaHUEM amrnapara aareopbl

Yrael u PaCCTOAHUA

16

[ToBTOpEHME: YTOJl MEX Y MPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHUS

B [IPOM3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: Yros MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMbIMU

B IIpOCTpaHCTBE. [ 'eomeTprueckue
METO/Ibl BBIUYMCIICHUS yIJIa MEXIY
NPSIMBIMU B MHOTOTPAHHHUKAX.

AKTyanu3upoBath (PaKThl U METOABI
IJJAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

@opMyIMpOBAaTH ONPEICIICHUE
JIBYTPAHHOTO yIJia.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YTJIOB JBYTPAHHOTO yIJIa.
KiaccudumupoBats 1ByrpaHHbIC YTIIbI
B 3aBUCHMOCTH OT UX IPagyCHOU MEPBI.
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JIByrpanssiii yroj. CBOMCTBO
JMHEWHBIX YTJI0OB IBYTPAHHOTO yTJIa.
[leprieHAMKYISIPHBIE INTIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mockocren. [Ipusnak
MEPIEHANKYISIPHOCTH TUIOCKOCTEN;
T€0-peMa O IPSIMOM NEPECEYEHU IBYX
IIJIOCKOCTEH MEepIEHIUKYISIPHBIX
TPETHEU TIIOCKOCTH.

[IpssMOyTOBHBIN NTapAJUICIICTIATIET;
KyO; U3MepeHus, CBOMCTBA
MPSAMOYTOJIBHOTO MapajlieIenuIea.
Teopema 0 nMaroHaIy MPAMOYTOJIBHOTO
napajuieJIeIMIeaa v CIEICTBUE U3 HEE.
CrepeoMeTpruuecKre 1 MPUKIAIHbIC
3a/1auu, CBA3aHHbIE CO B3AUMHBIM
PaCIONI0KEHUEM MTPSMBIX U INTIOCKOCTH.
[ToBTOpEHHKE: CKpeMMBarOLIIUECs
npsiMble, TapaJlJIebHbIE TNIOCKOCTH

B CTAH/JIAPTHBIX MHOTOTPAHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPEUIMBAIOIINUXCS MPSIMBIX,
pPacCTOsTHUE MEXKITY
CKpEUIMBAIOIIUMHUCS MPSIMBIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyJIspoB,

@opMyJIMPOBATH ONIPEAECICHUE B3AMMHO
NEPHEHANKYJISIPHBIX MIJIOCKOCTEM.
Jloka3pIBaTh TEOpEMY O IPU3HAKE
NEPHEHANKYISIPHOCTH IBYX
IIJIOCKOCTEHN.

@opMyIIPOBATH CIEICTBHE

(13 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi NEPIEHANKYJIIpHA
IIPSIMOM, IT0 KOTOPOU IEPECEKAOTCS IBE
IJIOCKOCTH, 3TH IJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKACHHS O €r0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEe€ 0 TMarOHAISAX IPSIMOYTOJIBHOTO
napasuieJIenunea.

Pewats crepeomeTpruueckue 3aaaum,
CBSI3aHHBIE C NIEPIEHIUKYISIPHOCTD
IPSMBIX U TJIOCKOCTEN, UCIIOIB3Y S
IUTAHUMETpUYECKHE (PaKThl U METOJIbI.
[IpoBOINUTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS ITPU
pEeLIEHNU TEOMETPUYECKHUX 3aad,
CBSI3aHHBIX C IEPIEHANKYISIPHOCTHIO
IIJIOCKOCTEH.

AHanm3upoBaTh U MOACIUPOBATH

Ha S13bIKE T€OMETPHUH peabHbIC
CUTYAallNH, CBSI3aHHBIE
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BBIYMCJIEHUE PACCTOSIHUN OT TOUKH
110 TOYKU; MPSIMOU; INTOCKOCTH.
Brruuciienue paccTosTHUN MEXKITY
CKPEIIHUBAOIIUMUCS MPSIMBIMH

C IMOMOILBIO NEPIEHANKYIAPHOIN
IIJIOCKOCTH.

TpéxrpanHbli yroy, HEPABEHCTBA
JUIsl TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, TeopemMbl
KOCHHYCOB M CUHYCOB

JUTSL TPEXTPAHHOTO yTiia. DJIEMEHThI
chepuuecKkoit TeOMETPUH:
reo/1Ie3nYECKue JIMHUU Ha 3eMJie

C IIEPHEHAUKYJISIPHOCTBIO IPAMBIX U
IIOCKOCTEH.

HccnenoBaTh MOCTPOESHHBIE MOJEIIH,
B TOM YHCJIC U C UCTIOIb30BaHUEM
amnmapara anreOpsl.

Pemarts npukiaaHbie 3a1auu,
CBSI3aHHBIC C HAXO0XXJICHHUEM
F€OMETPUYECKUX BEJIMYNH

MHoOrorpaHHuKH

Cucremaru3anys 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
IInpamuna. Buael nupamun.
[IpaBunpHas nupamuza.
IIpusma. IIpsimMast u HakIOHHAs
npu3mel. [IpaBunbpHas npusma.
[Ipssmoyt mapaienenunen,

MPSMOYTOJIBHBIN MMapajuieNenumne/, Kyo.

Brinykibie MHOTOrpaHHuKH. TeopeMa
Oitnepa. [IpaBunbHbIE U
MOJTYTPAaBUIbHBIE MHOTOTPAHHUKHU

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, I€JIaTh 3aMEYaHusl,
KOMMEHTapHHU.

AHaJIM3UPOBATH PELICHUE 3aa4H.
PucoBaTh BBITTyKJIbIE MHOTOTPAaHHUKH
C 3aJJaHHBIMHU CBOMCTBaMU;
BOCCTaHABIUBATh OOIIUI BU]T
BBIITYKJIOT'O MHOTOTPAHHUKA 10 JBYM
€r0 MPOCKLMAM.

J1oKa3bIBaTh CBOMCTBA BBITYKJIOTO
MHOT'OTPaHHHUKA.

PucoBaTh BBINTYyKIIbIE MHOTOTPAHHUKHU
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C Pa3HOM PUJIEPOBOM XaPAKTEPUCTUKOM;
HCCIIEIOBATh BO3MOXKHOCTH MOJTyYEHUS
pe3yabTaTa Ipu BapbUPOBAHUM JAHHBIX.
Jloka3bIBaTh CBOMCTBA IIPABUJIBHBIX
MHOTOrpaHHHUKOB. [lmaHupoBaTh
MIOCTPOECHUE NPABUIIbHBIX
MHOT'OTPAaHHUKOB Ha ITOBEPXHOCTX
JIPYTUX MPABUIIBHBIX MHOTOTPAHHUKOB

BekTopsbl B mpocTpaHcTBe

12

[TonaTHe BEKTOpa Ha MIIOCKOCTH

Y B IPOCTPAHCTBE.

CyMmMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
rapasuiesienunea, yMHOKEHHE BEKTOPA
HA YHCJIO, PA3JIOKEHUE BEKTOPA

1o 0a3ucy TpEx BEKTOPOB, HE JIKAIIUX
B OJTHOU IUIOCKOCTH.

CxansipHO€ TPOU3BEICHHUE,
BBIYMCJIEHUE YIJIa ME¥K]ly BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocrelimme 3a1a4un ¢ BEKTOpamMu

AKTyanu3upoBath (GaKkThl U METOJIbI
MIJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B POCTPAHCTBE;
KOMILTaHapHbIE BEKTOPHI. [[puBOAUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BEJIUYMH.

OcBauBath NpaBuUJia BHITTOJTHEHUS
JICUCTBUM CJII0KCHHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YHCJIO.

Jloka3bIBaTh MPU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3TOKEHUN
J110060r0 BEKTOpa 1Mo TPEM JaHHBIM
HEKOMILTAHAPHBIM BEKTOpPAM
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[ToBTOpeHue, 06001ICHNE
U CUCTEMAaTH3alUsI 3HAHUHU

O06o01aroree NTOBTOPEHUE MOHITUI
1 METOJIOB Kypca F€OMEeTPUH

10 kmacca, cucTreMaTH3alys 3HAaHUH.
HcTopust pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemate crepeomerpuyeckue 3a1adu
Ha JJOKA3aTeJIbCTBO MATEMATUUYECKUX
OTHOIICHHUM, HAX0XKICHUE
reOMETPUYECKUX BEJIMUUH (JJTUH,
yTJIOB, IJIOLIaAeH, 00BEMOB).
Hcnonb30BaTh NpU pELICHUN
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUYeCcKue (hakThl U METOIbI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

IIPY PELICHUU CTEPEOMETPUUYECKUX U
MJIAHUMETPUYECKUX 3a7a4.
CpaBHUBaTh U aHATU3UPOBATH
pEAIbHBIE CUTYAIIMU U BBISBIISITH
BO3MOKHOCTB €€ MOJICJIMPOBAHMUS Ha
SI3bIKE TEOMETPHUH.

MoenupoBaTh peaIbHYIO CUTYaluI0
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
MIOCTPOEHHBIE MOJEIH, B TOM YHCJIE U
C UCTIOJIb30BAHUEM alllaparta ainreOpsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrPaMMBI [IPU PEIICHUU 3a7a4.
[Tosyyats npencTaBieHUE O FEOMETPUU
KaK O Pa3BUBAIOIIEHCS HAyKe,
VICCIIENYIOLIEH OKPYIKAIOLIUN MHUP,
CBSI3aHHOM € peajibHBIMU O0OBEKTaAMU,
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IIOMOTAOIIEH PEIINUTh PEAJIbHBIE
YKU3HEHHBIE CUTYaIIMH O POJIU
CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh ¥ AaHAJIM3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HccnenoBath MOCTPOCHHBIE MOJIEIH.

Hcnonb3oBath 1 poBbIE peCypChl

OBHIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KVIACC

HasBanue KommuecTBo OcHOBHBIE BU/JIBI ACSITETLHOCTH
OCHOBHOE cO/IepKaHUE
paszzaena (TeMbl) Kypca 4acoB yUaImxcs
AHanuTHYECKas TeOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOJIbI

Ha IUNIOCKOCTHU U B IIPOCTPAHCTBE,
CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB,
BBIYMCIICHUE yTJla MEXYy BEKTOpaMHu
B IIPOCTPAHCTBE. Y paBHEHUE IIPSMOM,
IIPOXOJSIIEH YepE3 IBE TOUKHU.
YpaBHEHUE IIJIOCKOCTH, HOPMaJlb,
YPaBHEHUE INIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInnernsie
HEpPABEHCTBA, IMHEWUHOE
MIPOTPaMMHUPOBAHUE.

AHaMTUYECKHE METObI pacyeéTa
yIJla MeXAy NPSIMbIMU U TIJIOCKOCTSIMU
B MHOrorpanHukax. ®opmyna
PacCTOSHMS OT TOUKH J0 IJIOCKOCTH
B KOOPJIMHATAX.

Haxoxnenue pacCcTosHU OT TOYKHU
710 TIJIOCKOCTH B KyO€ U TpaBUIILHOM
nupamuze

IUIAHUMETPUH, PEIICBAHTHBIE TEME,
NPOBOJUTH AHAJIOTHUHU.

CBOaUTH JEHUCTBHUS C BEKTOpaMU

K aHAJIOTUYHBIM JICUCTBHUIM C UX
KOOpJAWHATaAMM.

BcnoMHUTSE onipeienieHre CKIspHOToO
YMHOKEHUS U €r0 CBOMCTBA.
Bpryucisate ¢ OMOIIBIO CKAJISIPHOTO
YMHOKE€HUS IJIMHBI BEKTOPOB, YTJIbI
MEXAY HUMH, YCTAHABIINBATH
MEPIECHAUKYJISIPHOCTh BEKTOPOB.
Br1BOIUTh ypaBHEHUE IUNIOCKOCTH U
(bopMyTy pacCTOSIHUS OT TOUKH

JI0 TNIOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIA U BEKTOPHBIA METO/IBI.
[IpoBOIUTE TOTHYECKHA KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKACHUS

[PU PELIEHUY TE€OMETPUUYECKUX 3a]a4
HA IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.
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AHanu3upoBaTh U MOJEINPOBATH
Ha S13bIKE FT€OMETPUU pEaJIbHBIE
CUTYalluH, CBSI3aHHbIC BEKTOPAMU U
KOOpJMHATaMH.

HccenenoBars MOCTPOEHHBIE MOJENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmnapara anreOpbl.

Hcronbs30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMHUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKU

[ToBTOpenue, 06001IeHNE
U CUCTEMATHU3aIM 3HAHUU

15

CeueHrs MHOIOTPaHHUKOB:
CTaHAApTHBIE MHOTOI'PaHHUKH, METO[
CJIEJIOB, CTAaHAAPTHBIE INIOCKOCTH,
HepeceYeHUs! PSMBIX U INIOCKOCTEN.
[TapamienpHble MPSMBIE U TUIOCKOCTH:
napajulesIbHbIE CEYEHMsI, PacuéT
OTHOILIEHUH, YTJIBI MEXKTY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.
[lepnieHauKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHIaPTHBIE MAPHI
NEePHEHANKYJISIPHBIX TUIOCKOCTEN U
NPSMBIX, CHMMETPUHI
MHOT'OIPAaHHHUKOB, TEOPEMA O TPEX
NEPHEHANKYJISIPax, BBIYUCICHUS ITTUH

Crtpoutb ceueHus.

Pewmats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO MaTEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XICHUE
reOMETPUYECKUX BEJIUYHH (IJIHH,
YTJIOB, IJIOLIAAeH, 00BEMOB).
Hcnonb30BaTh Npu peLIEHUN
CTEPEOMETPUYECKUX 3a7a4
IUTAHUMETpUYECKHE (DaKThl U METOJIbI.
[IpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYHKACHUS

MIPHU PELICHUHN CTEPEOMETPUYECKHUX
3a1ad.

CpaBHMBaTh M aHAJTU3UPOBATH
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B MHOTOTpaHHUKAaX.
[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI

JUTS TUTOIIAZIe, COOOpaskeHUs

o400 usL.

[Inomany ceyeHnt MHOTOTPAHHUKOB:
IJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHUsl o 100us

peanbHbIe CUTyalluu U BBISBIISATH
BO3MOXHOCTh €€ MOJIETTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MoaenupoBaTh peaibHYIO CUTYaIUIO
Ha A3bIKE€ T€OMETPUU U UCCIIEIOBATH
MIOCTPOEHHBIE MOJICNIH, B TOM YHUCIIE U

C UCIOJIb30BaHMEM arapaTa ainreopsl.

Hcenonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbl ITPU PELICHUU 3a/1a4

O0bEM MHOTOTpaHHUKA

17

O6béM Tena. O6bEM IPSIMOYTOIBHOTO
napajuienenumnena. 3ajaadn

00 yaBoeHUHU Ky0a, 0 KBaJapaType
Ky0a; O TPUCEKLIUH YTJIa.
CrepeoMeTpuuecKHe 3a71a4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIApaJIICIICTIUIIC IA.
[IpuknagHbie 3a1a4u, CBI3aHHBIC

C BhIUMCIIEHUEM 00BbEMA
MPSMOYTOJILHOTO TapaJuIeNICIIUIIe 1A,
O0BEM NPSIMOIA TPU3MBI.
CtepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIC C BBIYHCIIEHUEM 00BEMOB
npsAmon npusMel. [IpuknanHeie
3aJ1a4yM, CBSI3aHHBIE C 00BEMOM
IIPSIMOU IIPU3MBI.

CB000OTHO OTIEPUPOBATH MOHIATUSIMU:
00BEM Tena, 00bEM MPAMOYTOIBLHOTO
napasuiesienunesa.

DopMyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspiBaTh TeopeMy 00 00bEMe
MPSIMOYTOJLHOTO Tapasuielienunesa,
CJIEJICTBUS U3 HEE.

Pa3pes3ars MHOrOrpaHHUKY,
MepeKIIaibiBaTh 4YacTH.

Pemiats crepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMA
MPSIMOYTOJILHOTO MapaJijieienuIesa,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIEHUS C LUEIbIO BbISIBICHUS
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Boruucnenue 00bEMOB TeN

C IOMOIIBIO OMPEAETEHHOTO
uHTerpaita. O0bEM HaKJIOHHOU
IPU3MBI, TUPAMHUIBL.

dopmyiia 00bEMa TUPAMU/IBI.
OTtHo1ienre 00beMOB MUPAMHU /L

C OOIIIUM YTJIOM.
CrepeoMeTpHUUeCKUE 3a/1a4u,
CBSI3aHHbBIE C 00BEMAMU HAKIIOHHOM
IPU3MBI, TUPAMHUIBL.

IIpuknanHble 3aaa4M O TEME
«OO0BEMBI TEN», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPHU3MBbI, TUPAMU/IBL.
[Ipumenenue o0bEMOB. Briuncienue
pPacCTOSHMS 10 IIIOCKOCTH

JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYX ACHUM.
AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU pPeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO Mapasuieienumena,
PU3MBbI, TUPAMHUIBI.

HccenenoBars MOCTPOEHHBIE MOJENH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
arrapara ajareopsl.

BbIBOIUTE OCHOBHYIO HHTETPATIbHYIO
dopMyiTy [J1s1 BBIYMCIIEHUSI 00BEMOB
TeN.

Jloka3esIBaTh T€OpEMy 00 00BbEME
HAKJIOHHOM MPU3MBI Ha IPUMEpE
TPEYTOJIbHOM NMPU3MBI U

JUTS TPOM3BOJILHON IPU3MBI.
Jloka3pIBaTh TEOpEMy: 00 00bEMeE
nupaMuibl, GOpMyIIMPOBATH CIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMU/IbI.
BoeiBoauTh hopmyity AJisi BBIYUCTICHUS
00BEMOB yCEUEHHOM MUPAMU/IBI

Tena BpaleHus

24

[{wmHaprUYecKas TOBEPXHOCTb,
oOpa3syromye UINHAPUIECKON
MIOBEPXHOCTH.

CB000THO OTIEPUPOBATH MOHSATUSIMU:
HWJIMHIPUYECKasi TOBEPXHOCT,
nuiuHap. M3ydats ciocoObl
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Humunaap. [pssmMoi KpyroBoiu
munHap. [lnomans noBepXHOCTH
UIMHAPA.

Konunueckast HOBepXHOCTb,
oOpa3zyromue KOHnIeCKOn
noBepxHocTu. Konyc. Ceuenue konyca
IUIOCKOCTHIO, MapauieIbHON
IJIOCKOCTA OCHOBAHMSA. Y CEYEHHBIN
KoHyc. 300pakeHre KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomans 60KOBOM MOBEPXHOCTH U
ITIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomMeTpuuecKkue 3aj1auu

HAa JI0Ka3aTeJIbCTBO U BBIUMCIICHHE,
MOCTPOEHUEM CEUEHUN LUIMHIPA,
KOHYCA.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C LIMJIMHJIPOM.

Cdepa u map.

[Tepeceuenwne chepsn! u mapa

¢ mockocThio. Kacanue mapa u
cdepsl III0CKOCThI0. Bum u
M300pakeHue 1mapa.

VYpaBuenue chepsl. [Lnomanas chepsl u
e€ yacTen.

CummMmertpust chepsl u mapa.

MOJTYYEHHS HWJINHIPUYECKOU
MMOBEPXHOCTH, IIUIUHIPA.
N300pakaTh HMIIMHIP U €r0 CEUCHHUS
IIJIOCKOCTBIO.

CB00OOHO OnepUpPOBATH OHATUSAMHU:
KOHHYECKasi IOBEPXHOCTh, KOHYC,
yced€HHBIN KOHYC. M3ydaTh crmocoObl
MTOJTY4YEHHS] KOHUYECKOW OBEPXHOCTH,
KOHYcCa.

N300paxkaTh KOHYC U €r0 CEYCHUS
IJIOCKOCTBIO, POXOSAIIEH Yepe3 OCh,
Y IUIOCKOCTBIO, IEPIEHAUKY IS PHOU

K OCH.

BriBoauth hopMyIibl 1J1s1 BBIYUCICHUS
OOKOBOI 1 TIOJIHOM TTOBEPXHOCTEHN T
BpaueHus. Pemarp
CTEPEOMETPUYECKHE 3/1a4U, CBSI3aHHbIC
C TeJaMU BpaIllEHHs], HAXOXKJICHUEM
U101 OOKOBOI U MOJIHOM
MIOBEPXHOCTH, IOCTPOCHUEM CEUEHHUH.
Hcnonb30BaTh Mpu pelieHUH 3a1a4
MJIAaHUMETpUUeCKre (DaKThl U METO/IBI.
CpaBHUBATh U aHATU3UPOBAThH
YTBEPKJCHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PaCcCyKICHUM.
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CrepeomeTpuueckue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BHIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUEHUM
MIOCKOCTHIO.

[Ipuknanueie 3a1auu, CBSI3aHHBIC
co cepoii u mmapom.

IloBTOpEHNE: OKPYKHOCTH

Ha TJIOCKOCTH, BBIYMCIICHUS

B OKPY>KHOCTH, CTaHAApTHBIE
1o100usI.

Pa3znuynbie koMOUHALIUU TEN
BpAIllCHUS U MHOTOIPaHHUKOB.
3amauu o TeMe «Tena v moBepxXHOCTU
BpAaIllCHUs»

AHanu3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE TEOMETPHUH peabHbIC
CUTYaIlNH, CBSI3aHHBIC C KOHYCOM

U IIUIHHIPOM.

WccnenoBath MOCTPOSHHBIE MOJICIIH,

B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapara anreopsl

AKTyanu3upoBath (HaKThl U METOBI
TJIAHUMETPHH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

CB00OIHO ONEPUPOBATH MOHITUSIMH:
chepa u map, HEHTpP, painyc, TUaMETP
cdepsl u mapa.

UccnenoBarh B3aUMHOE PacIioioKEHHE
chepbl U TIIIOCKOCTH.

DopMyIUpOBaTh ONPEICIICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
JIloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHON TIOCKOCTH.
BriBouTh hopMyTy 1151 BEIYUCTICHUS
riomaan cepsl uepes paanyc chepsl.
Pemats cTepeoMeTpudeckre 3a1auu,
CBsI3aHHBIE CO C(Epoil U MapoM,
HaxO0JICHUEM ILIoIIaau chephl U €
gacTel, TOCTPOCHUEM CeUSHUN cephl
U 11apa.
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AHanu3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE TEOMETPHH PeabHbIC
CUTYAIINH, CBSI3aHHBIE C IAPOM U
chepoii.

Pemate mpocThie 3a1a9u, B KOTOPHIX
GbUrypupyroT KOMOMHAITIH TEIl
BpAaICHUSI 1 MHOTOTPAHHUKOB.
Hcnonp30Bath MpH peIieHnH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
MJIaHUMETpUYecKue (GaKkThl U METOJIBI.
Pemate cTepeoMeTpudeckre 3a1au,
CBSI3aHHBIE C TEJIaMU BpallleHHUs],
IMOCTPOCHUEM CEUYCHUM TEJ BPaILCHUS,
C KOMOMHAITUSIMHU TEJI BPAIICHUS U
MHOTOTPaHHHKOB.

[IpoBOIUTH JIOTUIECKH KOPPEKTHBIE
JIOKa3aTeIbHBIE PacCy KICHHUSI

MIPU PEIICHUN TeOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C TIEPICHIUKYIIPHOCTHIO
IIOCKOCTEMN.

AHaTM3UPOBATh U MOJICITUPOBATH HA
S3BIKE TEOMETPUH PEATbHBIC CUTYAIIUH,
CBSI3aHHBIC C MHOTOTPAHHUKAMM.
WccnenoBath MOCTPOESHHBIE MOJICIIH,
B TOM YHCJIE U C UCTIOJb30BAHUEM
amnmapara anreopsl
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[nomaau noBepxXHOCTH
1 00BEMBI KPYTIIBIX TET

O6BéM nunuuapa. Teopema

00 00bEME PSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH HWJIMHAPA.

Brruncnenne o0bEMOB Te

C IIOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O6bEM KoHyca.

[Imomaan GOKOBOM U ITOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIC C BBRIYHCICHUEM 00bEMOB
HWJIMH]Ipa, KOHYyCA.

[Tpuknagasie 3apa4un 1Mo Teme «OOBEMBI
Y IUIOIIAJIA IOBEPXHOCTEU TEI.
O0BEM 1mIapa 1 MapoBOTO CEKTOPA.
Teopema 06 00béme miapa. [1nomanm
cdhepsl.

CrepeoMeTpuuecKHe 3a/1a4u,
CBSI3aHHBIC C BBIUHCIEHHEM 00BEMOB
mapa, lapoBOTrO CErMEHTA, IIIapOBOTO
CEKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«O0BEMBI TEII», CBI3AaHHBIC

¢ 00BEMOM I11apa U TUIOHIaAbI0 C(hEepHI.
CooTHOIIEHUST MEXKTY TIJIOMIAIIMHU
MMOBEPXHOCTEH U 00bEMaMU TTOTOOHBIX

CB00OIHO OMEpPUPOBATh MOHATUSIMU:
00BEM Tena, TUIOIIAb MOBEPXHOCTH.
PopMyaMpOBaTHL OCHOBHBIE CBOMCTBA
00BEMOB.

JlokasbiBaTh TeOpeMbl: 00 00BEME
HUWIMH]Ipa; 00 00BEME KOHYCA.
BoiBOouTE (hOpMYIIBI 1J151 BHIYMCIICHHUS
00BéMa yCceu€HHOTO KOHYCa.
Hccnenosarh NOCTpOCHHBIE MOJIENH,

B TOM YHCJI€ U C UCIIOIb30BaHUEM
ammapara ajareophbl.

3HaTh BO3MOXKHOCTHU PEIICHUS 3a7a4
HA [MOCTPOCHUE UPKYJIEM U JIMHEUKOH,
0 KJIACCUYECKUX HEPAZPEIIUMBIX
3a/1ayax.

CB00OOHO OMIEpUPOBATH TOHATUSIMHU:
IaPOBOM CETMEHT, IIAPOBOU CIIOH,
IapOBOU CEKTOP, OCHOBAHUE U BBICOTA
CErMEHTa, OCHOBAHHE U BbICOTA
IapOBOTO CIOA.

BoiBouTh (hOpMYIIBI 7151 HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IapOBOI0 CEKTOPA, IIIOMIAAU C(hephl.
JlokasbiBaTh TeopeMy 00 00bEMeE 11apa.
Pewate cTepeoMeTpuyeckre 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, MAPOBOTO
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TEll.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu Mo 100UH.
CrepeoMeTpHUECKHE 3a0a4H,
CBSI3aHHBIE C BEIYHUCIIEHHEM 00HEMOB
TEeJ U TUIOIIA IeH TOBEPXHOCTEH

CErMeHTa, IIIapOBOr0 CEKTOpa,
TJI0MIABI0 Cephl.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUSI C 1IEITTBIO BBISIBJICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
AHaIM3UPOBATh U MOJICTTUPOBATH

Ha A3bIKE€ TE€OMETPUU PEATbHBIE
CUTYaIliU, CBSI3aHHBIEC C O0BEMOM
mapa, mapoBOTO CETMEHTA, IIapOBOT0
CEerMEeHTa, IJIOIIaAbI0 Cephl.
CB000THO OTIEPUPOBATH TOHSATHUEM:
1o100HbBIE TeJIa B IPOCTPAHCTRE.
Beruncnsate 00bEMBI TE ¢ TIOMOIIBIO
OIIPEAETIEHHOI0 UHTErpala.

Pemats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C COOTHOIIIEHUSMH MEXTY
TUIOIIAISIMU TIOBEPXHOCTEN U
00BbEMaMHU ITOOOHBIX TEI.
ITpoBOIUTE JIOTHYECKH KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEIICHUHN TeOMETPUUYECKUX 3a/1ad,
CBSI3aHHBIX C BEIYHCICHHUEM 00BEMOB
TEJI C OMOIIBIO ONPENECIEHHOTO
WHTETpaja, HaXOXJIEeHUEM
COOTHOILICHUS MEXY TIIOIIAAsIMU
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MOBEPXHOCTEN M 00BEMaMU MO I00HBIX
TEI.

AHaTU3UpOBaTh U MOJICITHPOBATH

Ha SI3BbIKE TCOMETPUHU PCaTbHBIC
CUTYaIlMH, CBSI3aHHBIC ¢ 00bEMaMHK U
MMOBEPXHOCTSMH TETI,

Ha JI0Ka3aTeIbLCTBO U Ha HAXOXKIECHHE
T€OMETPUUYECKUX BEITUIHH

JBr>xeHust

JIBM>KEHMS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus: u
paBeHcTBO uryp. OOmue cBoicTBa
NIBYOKECHUM. BUABI IBMOKEHUN:
napasuiesIbHbIN IEPEHOC, LIEHTPAJIbHAS
CUMMETpHUS, 3€pKaJibHasi CHMMETPU,
IIOBOPOT BOKPYT MPSIMOU.
[IpeobpazoBanus mogoous. [Ipsmast u
cthepa Ditnepa.

I'eomeTpuueckue 3anaun

Ha IPUMEHEHUE ABUKCHHUS

[IpumeHsTh npaBUiia BBITIOJIHEHUS
JIICUCTBUU CIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOXEHHUS BEKTOpa

HA YHMCJIO IIPU PELICHUU 3a1a4.
Haxonute kOOpauHATHI BEKTOpA

B JJAHHOM 0a3uce U CTPOUTh BEKTOP
10 €ro KOOPAUHATAM.

BcnomMHUTE onpenesieHue CKaiasipHOTro
YMHOKEHHUS U €ro CBOMCTBA.
BoIuuciasTh ¢ MOMOIIBIO CKATISPHOTO
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEXIY HUMH, YCTAHABIINBATH
NEPIEHAUKYJISIPHOCTh BEKTOPOB.
AHaIM3MUpoBaTh U MOJICIMPOBATH

HA A3bIKE TEOMETPUU PEATbHBIE
CUTYaIliU, CBsI3aHHBIC C (GPU3NUECKUMU
BEKTOPHBIMU BEJIMYMHAMH.
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Hcnonb30BaTh Mpy pellieHAH 3a/1a4,
CBSI3aHHBIX C BEKTOPaAMH

B POCTPAHCTBE, TUTAHUMETPHUIECKHE
(haKThl U1 METOJIBI.

CB00OHO OTIEpPUPOBATH MOHITHSIMH:
O0TOOpaKEHHE MPOCTPAHCTBA HA CeO05,
JBIKEHUE TTPOCTPAHCTBA;
[IEHTpaIbHasl, OCEBas U 3€PKaTbHAS
CUMMETPHH, TTapaJUICIbHBIA IEPEHOC;
PaBEHCTBO U noji00ue puryp.
JloKa3bIBaTh YTBEPKACHHS O TOM, UTO
[EHTpaIbHasl, OCeBas M 3€pKaIbHAS
CUMMETPHH, MapauIeIbHbIN TIEPEHOC
SIBJISTFOTCST IBUKCHUSMU. BBITTOTHATE
npeodpa3zoBaHus OA00HS.
OnepupoBaTh NOHIATHIMU: TPAMAs U
cthepa Ditnepa.

Pemats reomeTpuueckue 3agaumn

C HMCIIOJIb30BAaHUEM JBHKCHUU.
Hcronp30BaTh IpH PEIICHAH 33,124
JBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alUs 3HAHUH

17

O06o01aroree MOBTOPEHUE MOHATUHN U
METOJ/IOB Kypca T€OMETPUHI
10-11 xmaccoB, cucTeMaTH3alMs

Pemate ctepeoMeTpuueckue 3agadu
Ha J0Ka3aTEJILCTBO MAaTEMAaTHUECKHUX
OTHONIICHUM, HAXOXKICHUEC
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3HAHUMH.

HcTopust pa3BUTHS CTEPEOMETPUM KAK
HayKHU U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

TCOMETPUUYCCKHUX BETUYHH (JTHH,
YTJIOB, TUIOIIA/IeH, 00BEMOB).
Hcronp30BaTh IPH PEIICHAH
CTEPEOMETPUYCCKUX 3a1ad
IUTAHUMETPUIeCKHe (DaKThI

Y METOJIBI.

[TpoBOAWTH JIOTHUECKHA KOPPEKTHBIC
JIOKa3aTeIbHBIC PacCy KICHHUSI

IIPH PEIICHUHU CTEPEOMETPHISCKUAX
Y TUTAHUMETPHYECKUX 3a/1a4.
CpaBHHMBaTh U aHAIU3UPOBATH
pCalIbHbIC CUTYAllMH U BBISBJISATh
BO3MOHOCTb €€ MOJICIIMPOBAHUS
HAa S3bIKE TCOMCTPHH.
MoienupoBaTh peaabHYIO CUTYaIHIO
HAa S3BIKE T€OMETPHUH M HCCIIC0BATh
MOCTPOCHHBIC MOJICIIN, B TOM YHCIIC
U C MCIIOJIb30BaHKMEM allapara
anreOphl.

Hcnonb30BaTh KOMITBIOTEPHBIC
IIPOrPaMMBbI IIPU PEIICHHUH 3a/1a4.

[Tonydats npeacTaBieHUuE O TEOMETPUN

KakK O pa3BUBAIOIICICS HayKe,
UCCIIENYIOLIEH OKPYIKAIOLINN MUD,
CBSI3aHHOH C peajJbHbIMU OOBEKTaMHU,
ITIOMOTAIOIIEH PEIUTh PEATIbHBIE
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YKU3HEHHBIE CUTYalUU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX WHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBHIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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