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IHHOACHUTEJBHAA 3AIINCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

I'eomerpust sABIsieTCA OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeJHEro olIiero o0pa3oBaHUs, TaK Kak
obecreyrBaeT BO3MOYKHOCTb H3YYEHUS JMCLUIUIMH €CTECTBEHHOHAYyYHON HANpPaBICHHOCTH U IIPEIMETOB
IryMaHUTapHOro Iukia. [TockonbKy jgoruueckoe MbllieHHe, GOpMUPYEMOe IPU U3Y4EHUH OOy4aroIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, IPH JI0Ka3aTelIbCTBE TEOPEM W IIOCTPOCHHUM LENOYKH JIOTHYECKHX
YTBEPKACHUM IIPU PEIICHUU TIEeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUIATh U ONPOBEPraTb TUIIOTE3BI
HENOCPEACTBEHHO MCIOJNb3YIOTCSI IPU  PELIEHMHM 33Ja4 E€CTECTBEHHOHAyYyHOro LMKJIA, B YacCTHOCTU
¢bu3nIecKux 3a1ad.

Llenbs ocBoeHUs MporpaMmbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriiyOJNEHHOM YpOBHE — pa3BUTHE
WH/IMBUYAJIBHBIX CIIOCOOHOCTEH 00y4YarOMMXCs IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIIOIIEH MPeIMETHOM
obnactu «MaremaTrka 1 HHGOpPMaTHKay yepe3 o0ecrieueHre BO3MOKHOCTH IPUOOPETEHUS M UCII0JIb30BaHMS
Oosiee IIIyOOKHMX TI'€OMETPUYECKUX 3HAHUM M JeHCTBUH, celu(UYHBIX F€OMETPUH, U HEOOXOIUMBIX MIJIs
YCIIEIIHOT0 MPO(heCCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO C UCIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMu Kypca TIEOMETpUM Ha YIIyOJIEHHOM YpOBHE, pACHIMPSIOIIMMU U
YCUJIMBAIOIIUMH KypC 0a30BOTO YPOBHSI, SIBIISIFOTCS:

® pacIIMpeHHe TMPEICTABICHUS O TEOMETPHHM KaK YacTH MHUPOBOW KyJIbTYypsl U  (popMupoBaHHE
OCO3HAHUs B3aMMOCBS3M F€OMETPHUH C OKPYKAIOIIIUM MHPOM;

¢ hopMupoBaHHe MpeACTaBIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEHIIMX MaTeMaTHMYECKUX
MOJIENISIX, TIO3BOJISAIOLIMX ONMMCHIBATh U U3y4aTh pa3HbIE SBJICHUS OKPYKAIOIIET0 MUPA; 3HAHWE MOHATUHHOTO
anmnaparta 1no pasaeny «CtepeoMeTpus» IKOJIBHOTO Kypca FT€OMETPUH;

e popMHUpOBaHUE YMEHHUS BIAJETh OCHOBHBIMM IIOHATHUSMU O IPOCTPAHCTBEHHBIX (UIypax M HX
OCHOBHBIMM CBOMCTBAaMU; 3HaHUE TEOPEM, GOPMYI U YMEHHUE UX MPUMEHSTh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HaXO/UTh HECTAHIAPTHBIE CIIOCOOBI PEIICHNUS 33134,

e (hopMUpOBaHME YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJEIAX U B PEAIbHOM MUPE MHOTOTPaHHUKU U
TeJa BPAIleHUs]; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

¢ popMupoBaHNEe MOHUMaHHS BO3MOXHOCTH aKCMOMAaTHYECKOT0 MOCTPOCHHUS MaTeMaTHUECKUX TEOPUH;
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU MIPOBEAECHUH PacCyKICHUM;

e popmMupoBaHUE yMEHMs BJIaJE€Th METOJAAMU JI0KA3aTEIbCTB WU alTOPUTMOB PELICHMS; YMEHMS HUX
IIPUMEHSITh, IPOBOJUTD TOKA3aTEIbHBIE PACCYXKACHUS B XOA€ PEIICHUS CTEPEOMETPUUECKHX 3a1a4 U 3a7ad C
NPAaKTUYECKUM COJEp)KaHUeM; (OPMHPOBAHUE MPEJACTABICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB IpPHU
00OCHOBAaHMH MaTeMaTHUYECKUX YTBEPXKAECHUH U POJM AaKCMOMATUKH B MPOBEACHUM JI€TYKTUBHBIX
pacCy X IEHHUI;

® pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEJUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH oOydaromumxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUI, KpUTUUHOCTH MBIIIJIEHNS, HHTEpECA K U3YyUEHHIO
reOMEeTpUH;

¢ popmupoBanre ¢GyHKIHOHAIBHON TI'PAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUsS paclo3HaBaTh
MIPOSIBJIEHUS] TEOMETPUUYECKUX TTOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEN B peaIbHbBIX )KU3HEHHBIX CUTYalUsIX U
IpU  M3YyYEHUH JPYrUX Y4eOHBIX NPEIMETOB, MPOSABICHUS 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEANIbHBIX CUTYallUH, UCCIETOBAaHUS MOCTPOCHHBIX MOJENEH, HHTepIpETaluu MOTy4eHHbIX
pe3yJIbTaTOB.

OcHoBHBIE coaepkarenbHble JMHUM Kypca «['eomerpun» B 10 kmacce: «lIpsMble M miockocTu B
pocTpaHcTBe», «MHororpanHukm», «Tena BpaleHUs».



CoopmymupoBanHoe B DenepalbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEro
obmero oOpa3oBaHUsl TpeOOBaHME «yMEThb OIEPUPOBATh IOHATHUSMHU», PEJICBAHTHBIX TE€OMETPUU Ha
yri1yOnéHHOM ypoBHE 00yueHus B 10 Kiacce, OTHOCUTCS KO BCEM COJIEPXKATEIbHBIM JIMHUSAM Y4eOHOrO Kypca,
a (opMHpOBaHHE JOTMYECKUX YMEHHUI pacrpenesseTcs He TOJIBKO 10 COACPIKAaTeNbHBIM JIMHHUSIM, HO M IO
rogam oOydenusi. ConepxaHue 0Opa30BaHUS, COOTBETCTBYIOIIEE IPEAMETHBIM pEe3yJIbTaTaM OCBOCHUS
[TpumepHoii paboueii mporpaMmBbl, pacipeaeIEHHBIM 110 ToJlaM 00ydeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIUAIBGHBIM BOIpPOCaM OOydaromyecss oOpamaiiuch HEOAHOKPATHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJICHUE T'€OMETPHUCCKUMH MOHATUSMH W HaBbIKAMH IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOJIIOICHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY
TEOMETPHUECKUX NPEACTABICHUN OOYYaloUMXCs, pacmupsas ¢ yroyonss e€, o0pa3ys NpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[epexoa kK U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM yPOBHE ITO3BOJISCT:

— c03/1aTh yCIOBHA I TuddepeHnranui o0ydeHus, MOCTPOCHUS HHIUBHIYaIbHBIX 00pa30BaTeIbHBIX
nporpamm; o0ecreunTh yriyOn€HHOe M3y4eHHE I€OMETPHH KaK COCTAaBIIIOMICH y4eOHOTo mpenmera
«Maremaruka;

— MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO W3YYCHHs MaTeMaTUKU C Y4€ToM BbIOOpa Oymyruei
npodeccun, odecrieunBasi IPEeMCTBEHHOCTh MEKAY OOIIUM U TPO(heCCHOHANBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B Y4eOHnoMm mnaHe Ha u3ydyeHue yriayOnE€HHOro kypca reomerpun B 10 kiacce oTBOAUTCSA HE MeHee 3
y4eOHBIX YacOB B HEENI0 B TEUYEHHE Ka)XJO0ro roga oOydeHus, Bcero 3a roj oOyueHuss — He MeHee 102
y4eOHBIX YaCOB.

IlnannpyemMble npeAMeTHbIE pe3yJbTaThl 0cBoeHUus [IpumepHoii padoueil nporpamMmmel (1o rogam
o0yueHus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHusl TOKHO
oOecreunBaTh AOCTHIXKCHUC CIICAYIOINX NPEIMETHBIX 06p330BaTeJ'II)HI)IX PE3YIbTATOB!

10 kaace

e (CB00OAHO ONMEpUPOBATH OCHOBHBIMU MOHSATHSAMHU CTEPEOMETPHUH MPU PELICHUH 33/1a4 U MPOBEIECHUN
MaTeMaTHYECKUX PaCCyKACHUH.

e [IpuMeHSATH aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MIPU PEIICHUN T€OMETPUUECKHX 3a7au.

e KnaccudunupoBaTb B3aUMHOE pacroyioK€HUE NPSMBIX B IMPOCTPAHCTBE; MJIOCKOCTEH B MPOCTPAHCTBE;
HPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

e (CB00OAHO OMEpUPOBATH NOHITUIMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKAY NPSIMBIMU B
IIPOCTPAHCTBE; MEXY IPSIMON U TUIOCKOCTBIO.

e  (CB00OAHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHa, MPSIMOYTOIbHBINA
napaujenenumnes, Kyo).

e KnaccudunupoBath MHOTOTpaHHHUKH, BRIOMpPAsi OCHOBAHUS 7S KJIaCCU(UKALINU.

e  (CBOOOJHO OMEpUPOBATh NOHATHSAMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

e  BrInonHATH NapajuieabHOE, LIEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (PUTYp HA MIOCKOCTH;
BBITIOJTHSITh U300payKeHUs (PUTYpP Ha MIOCKOCTH.



CrpouTth ceueHHss MHOTOTPAaHHUKOB Pa3IMYHbBIMU METOJaMH, BBIIOIHSTH (BBIHOCHBIE) MJIOCKUE YEPTEKU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BH] CBEpXY, COOKY, CHU3Y.

BbruucnaTe miomaay noBepXHocTed MHOTOrpaHHUKOB (IIPU3Ma, MMpaMHJIa), TEOMETPHUUECKUX TeJl C
pUMEHEHUEM (OPMYIL.

CB00OAHO OIEpUPOBATH MOHATUAMHU: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPHI.

CB000IHO OTIEPHPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPAMHATAM B IIPOCTPAHCTBE.
BbInosHATE 1eHCTBUS Ha/l BEKTOPaMHU.

Pemate 3amaum Ha J0Ka3aTelnbCTBO MAaTEMaTHUECKUX OTHOLIEHMH M HAXO0XJIEHHE TeOMETPUYECKHX
BEJIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU PELUIEHHHM MaTeMaTHMYeCKUX 3a]ad IOBBIIIEHHOIO U
BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpuMensaTs mpocTeililve NpOorpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMbI IpHU
PELICHUH CTEPEOMETPUYECKUX 3a/1ad.

W3Bnekarb, npeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH  HMH(GOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PHCYHKAX.

[IpuMeHATh NOJyYEHHbIE 3HAHMS HA IPAaKTHKE: CPaBHUBATh W AHAIM3MPOBATH pEaJIbHbIE CHUTYallUH,
NPUMEHATh W3YYCHHBIE TMOHATHS B MpOIECCe IMOMCKA PEUICHHS MaTeMaTHYecKH C(HOpPMYIHMPOBAHHOM
po0JIeMbI, MOJICTTMPOBAThH PEATBbHbBIC CUTYAIH HA SI3bIKE TEOMETPUH, UCCIIEA0BATh MMOCTPOSHHBIE MOACIH
C WCMOJIB30BAaHUEM TEOMETPHUYECKHX IOHATUH W TEOpeM, ammapaTa aureOpbl; pemath MPaKTHYECKHe
3a]auu, CBSI3aHHbIE C HAXOXKAEHUEM I€OMETPUYECKUX BEJTUUUH.

HNmets mpenacraBieHuss 00 OCHOBHBIX 3Talax pa3BUTHsI F€OMETPUU KaK COCTaBHOM 4acTH (yHAaMeHTa
pa3BUTHS TEXHOJIOTHUMA.



COJAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEpeOMEeTpHH. Touka, TpsMasi, IUIOCKOCTh, MpocTpaHcTBo. I[lonstue 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUM U CIEIACTBUS U3 HUX.

B3aumHOe pacnonokeHue npsAMbIX B IPOCTPAHCTBE: IEPECEKAIOINMECS, MapajulelbHbIE H
cKpeluBaomuecs npsaMsle. [IpuzHaku ckpemmBaromuxcs npAMbIX. 1lapamiensHOCTh NpAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: NapaUICIbHBIEC MPSMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSMBIX; MapajUIeIbHOCTD
npsMoil u 1uiockoctu. IlapamienbHoe M LEHTpalbHOE MPOEKTHpOBaHUE, M300pakeHue (Guryp. OCHOBHBIE
CBOWCTBa MapaJuIeIbHOTO MpoeKTupoBaHus. M3o0paxenne ¢uryp B mapauleIbHONM NPOEKIMU. YTIBI C
COHAIIPABJIICHHBIMA CTOPOHAMHM; YIOJ MEXAYy IpPSAMBIMH B IIpOCTpaHCTBE. [lapajuienbHOCTH IUIOCKOCTEH:
napajiesibHbIe TUIOCKOCTH; CBOMCTBA MapaieNIbHBIX IJIOCKOCTed. [IpocTeiimue npocTpanCTBEeHHbBIE (QUTYPHI
HAa IUIOCKOCTH: TETPadp, NapajuleJICIUIIE; IOCTPOCHUE CCUCHUN.

IlepneHIUKYNApHOCTh NPAMOM M IUIOCKOCTH: IEPIEHIUKYJSAPHBIE IIPSMBIE B IPOCTPAHCTBE, IPSAMBIE
MapaJuleIbHbIE U MEPIEHINKYISAPHBIE K IUIOCKOCTH, IIPU3HAK NEPHEHAMKYISIPHOCTH NPSIMOU MU INIOCKOCTH,
TeopeMa O MpsIMOW MEepHEeHAMKYIAPHON MiIocKocTH. OpTOroHanbHOE NpoeKkTHpoBaHue. lleprnenaukynsp u
HaKJIOHHBIE: PAaCCTOSIHUE OT TOUYKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIOCKOCTH, IPOEKIHs (QUTYpHI
Ha IIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEM: MPHU3HAK IMEPHEHAUKYISIPHOCTH [BYX IUIOCKOCTEH.
Teopema 0 TpEX NEPIECHAUKYIISPAX.

Yriael B NpOCTPAHCTBE: YO MEXKAY NPSIMOM M TUIOCKOCTHIO; ABYTPAHHBIM YroJi, JUHEWHBIN Yrou
IBYTpaHHOro yrija. TpéxrpaHHblii U1 MHOrorpaHHble yribl. CBOWCTBA IUIOCKUX YIJIOB MHOTOIPAHHOTO yIJIa.
CpolicTBa INIOCKUX M [JBYIPaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JUIf
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunbl MHOrorpaHHukoB; pa3BEpTka MHoOrorpaHHuka. I[Ipusma: nN-yrosibHas npusMa; mpsMmas HU
HaKJIOHHas TpU3MbL; OOKOBas M TOJHAas MOBEPXHOCTh Mpu3Mbl. llapamienenumnesn, NpsMOYroabHBIN
napajuieJienuIe]] ¥ ero cBoiicTBa. Kpartyaifime myTd Ha MOBEPXHOCTH MHOTOTpaHHUKA. Teopema Diinepa.
IIpoctpanctBennas teopema Ilugaropa. Ilupamupa: N-yrosnbHas nupaMuja; MpaBWIbHAs M yceu€HHas
nupamubl. CBolicTBa péoep M OOKOBBIX TpaHell NpaBWiIbHON mHpamuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKH:
IIpaBUJIbHAA NPU3Ma U IIPaBUIIbHAS MUPAMHUJIA; IPABUIIbHAS TPEYTOJIbHAS IUPAMHUJIA U IPABUIIBHBIN TETPASIP;
kyO. IIpeacraBienne o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTA3P, TOJEKAdIP U UKOCAIP.

Bblunciienue 51€MEHTOB MHOTOIpaHHMKOB: p&Opa, auaroHanu, yrasl. Ilnomaas  GoxoBoit
MOBEPXHOCTH U TOJHOM IOBEPXHOCTH MPSAMOM NpPU3MBI, IUIOLIaJb OCHOBAaHWM, TeopemMa O OOKOBOM
MOBEPXHOCTU NpsiIMON mpu3Mbl. Ilnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU NPABUIBHOM MUpaMHIbI,
TeopeMa O IJIOMIAJAN YCEYEHHON MUPaMHUIbI.

CumMeTpusi B POCTPAHCTBE. DJIEMEHTHl CUMMETPHUH IMPaBUIIbHBIX MHOTOTpaHHUKOB. CuMMeTpus B
MIPaBUJIBHOM MHOTOIPDAHHMKE: CUMMETpUs IMapajuieJenuIie]a, CAMMETPHUS NPABUIBHBIX IMPU3M, CUMMETPUS
[IPaBUIILHON ITUPAMUIBI.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B MPOCTPAHCTBE;, HYJIEBOM BEKTOp, JUIMHA HEHYJEBOI'O BEKTOPA; BEKTOPHI
KOJUIMHEApHBIE, COHAIPABJICHHBIE M IIPOTHUBOIIOJIOKHO HAIPaBICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeCTBHA C BEKTOpaMH: CIIO)KEHUE W BBIYMTAHUE BEKTOPOB; CYMMa HECKOJBKHX BEKTOPOB; YMHOXEHUE
BEKTOpa Ha yucio. CBOMCTBa ClOXKEHHs BEKTOpPOB. CBOMCTBA YMHOXEHUs BEKTOpa Ha uucio. [lonsarue



KOMILIaHapHbIe BEKTOPBL. [Ipu3Hak KoMIuIaHapHOCTH TpEX BEKTOpoB. IIpaBuio napamnenenunena. Teopema o
pPa3IOXKEHUU BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsMoyrosnbHas cucreMa KOOpAUHAT B
npoctpanctee. Koopaunatsl BekTopa. CBs3b MEXIY KOOpPAMHATAMH BEKTOpAa U KOOPJIMHATAMHU TOYEK. YTOJ
MexXxy BekTopamu. CKalnsipHOE NPOU3BEIECHUE BEKTOPOB.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(10 I'OJAM OBYYEHMUA)

10 kyacc (He MeHee 102 yacoB)

Ha3zBanue
pasaena
(TembI) Kypca OcHoBHoOE coJep:KaHue OcHoOBHbBIE BU/IbI 1EATEJIbHOCTH
(K0JIH4eCcTBO yYaluuxcs
4acoB)
BBenenuesn OcHOBHBIE OnpeaensiTb IJIOCKOCTh Kak  ¢Gurypy, B
CTepeoMeTPHI0 | MPOCTPAHCTBEHHBbIE (PUTYPHI. KOTOPOU BBITIOJIHSIETCS TUTAHUMETPHUSL.
(23 u) [TonsTus CTEpEOMETPUU: Jenate mpocTeiimne JOrM4ecKre BBIBOJbBI U3
TOYKa, npsiMasi, INIOCKOCTb, aKCHMOMATHKH TUIOCKOCTH.
MIPOCTPAHCTBO. OcHOBHbIE [IpuBoauT, TpUMEpHl peanbHBIX OOBEKTOB,
npaBuiia M300paKeHUS Ha | UJeanu3alel  KOTOPBIX  SABJISIIOTCS  aKCHOMBI
pUCYHKE IJIOCKOCTH, | TEOMETPHH.
napajvieIbHbIX MPSIMBIX N3yuaTh, NpUMEHSATh NPUHIMUIBI MOCTPOCHUS

(OTpe3KOoB), cepeIMHbI OTPE3Ka.
[TonsATHA: mepecekaromumecs
TUIOCKOCTH, MEPECCKAIOIINECs
npsmas u TUIOCKOCTB;

CEYECHUH.

Hcnouab3oBarb JUTS ITOCTPOEHHUS
CeUEHUM MeTOJ CIIeZIoB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIIEeH




MOJTYIIPOCTPAHCTBO.

MHoOrorpaHHuKH,
n300pakeHue MIPOCTEHIINX
IIPOCTPAHCTBEHHBIX ¢uryp,
HECYILECTBYIOIIUX OObEKTOB.
AKCHOMBI  CTEpeOMETPUM M
nepBblie C1eCTBUA U3 HUX.
CriocoOpl 3azaHusi OPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O06o3HaueHus HPSMBIX u
IJIOCKOCTEM.

Ceuenus. V3o6paxenue ceueHnit
NUPaMUJIBL, Ky0a UIIPU3MBI, KOTOPBIE

IpoxomaT  yepe3  ux  pédpa.
N300pakenue nepecedeHust
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue MIOCTPOEHHBIX
CEYEeHU N

Pa3HBIMHU IIBETAMH.
MeToa cie10B 15 NOCTPOEHUSs
CeYeHHIA.
CaoiicTBa nepeceyeHui
npsMbIX U Tutockocreil. [loctpoenue
CeUeHHI B MUpamMuje, Kyde mo Tpém

Toukam Ha péOpax. Cozmanue
BBIHOCHBIX YEpTEXKEW U  3aIluCh
1IaroB MOCTPOEHHS.

IToBTOpEHME
IVIAHUMETPHH.

Teopema 0
MPONOPIUOHAIBHBIX OTpE3KaX.
[TogoGue TPEYTOJIbHUKOB.
Teopema Menenada. Pacu€rel B

CEUEHUSX Ha BHIHOCHBIXUEPTEXkKAX.
Hcropus pa3BUTHS
IUTAHUMETPUH U CTEPEOMETPUH

IIJIOCKOCTH.

Pemarnb CTCPCOMECTPHUICCKUC 3aga4du: Ha
OonmpeaAcIICHUE BHJA CCUYCHHUA MW HAXOXICHUC €TI0
IJIoMmaau.

AKTyanu3upoBaTh (bakThI u METO/IBI
IJIAHUMETPUH, PEJICBAaHTHBIE TEME, MPOBOJUTH
aHAJIOTUU.

HUcnoan3oBath npu pereHuu 3a/1a4

cleyrolne MIaHUMEeTpUUecKe (PaKThl U METOIBI:

Teopembr ®aneca U 0 NPONOPLUUOHAIBHBIX
OTpe3Kax. AJTOPUTM JI€JICHUsI OTPE3Ka Ha N PaBHBIX
yacter. Teopema MeHenasl.

PaBHOOEIpeHHBII TPEYTOJbHHUK.
PaBHOCTOpOHHHIA TPEYTOJIbHUK.
[IpsamoyronbHbIi TpeyroabHUK. CBOWCTBO CpelHEH
JUHUM TpeyroibHuKa. CBOMCTBO OHCCEKTPHUCHI
yria TPEYroJIbHUKA. CBoiicTBO MeJuaH
TPEYroJbHUKA.

[Tpu3naku nogo0ust TPEYroJbHUKOB.

[Monyyars mnpeacraBjieHusi 00 OCHOBHBIX
JTanax pa3BUTHUS T€OMETPUHM KaK COCTABHOW 4acTu
(dyHIaMeHTa pa3BUTHITEXHOJIOTUI

B3aumnoe
pacnoJioKeH
He prlMl)IX B
NMPOCTPAHCTB €

B3anMHOe pacrionoxeHuenpsamMbIx
B npocTpaHcTBe. CKpelnBaromuecs
NIpsIMBIE. [Ipu3naku
CKPEIMBAIOIUXCANPIMBIX.

[TapamnensHble HpsIMBIE B

Kanaccnpuuuposars B3aMMHOE
pacmoyioKeHue  NpsAMBIX B IIPOCTPAHCTBE,
WJUTFOCTPUPYS. PUCYHKAMH W MPUBOJISA MPUMEPHI U3
peanbHON KU3HU.

Joxa3biBaTh TEOpEMY 0
CYyILIECTBOBAHUU U €AMHCTBEHHOCTH




(6 ) MPOCTPAHCTBE. Teopema 0 | MapaJJICIbHON MPSAMOM, MPOXOMSIICH Yepe3 TOUKY
CYILIECTBOBAHUU U | MPOCTPAHCTBA M HE JIeXkallel Ha JIpyroil mpsmoii;
€AMHCTBEHHOCTH OpsAMON | IEeMMY O  TI€PECEUYECHHMHM IUIOCKOCTH  JIBYMs
MapaJuUIeIbHOM  JAQHHOW  IIPSMOM, | HapaJUICIbHBIMA  NIPSMBIMU; TEOpPEMY O TpEX
MPOXOAAIIECH yepes TOYKY | HapaJUIeNIbHBIX IPSIMBIX.

MPOCTPAHCTBA M HE JISkKAIllleW Ha Jdoxa3biBaTh MPU3HAK
JTAHHOMN MPSIMOM. Jlemma 0 | CKpEIIMBAOLINXCS MIPSIMBIX, TeopeMy 0
MEpECEUCHU U MapajuieIbHbIX | CKPEIIUBAIOLIUXCS MIPSMBIX.
MPSAMBIX IIJIOCKOCTBIO. Joka3pIBaTh TEOpEMy O pPaBEHCTBE YIJIOB C
[TapamnenpHOCTH  TpeX  NPSAMBIX. | COHAIPABICHHBIMUA CTOPOHAMHU.
Teopema o0 TpEX mNapamIeIbHbIX O0bACHATD, 4TO Ha3bIBACTCS
MPSIMBIX. napajuieIbHbIM u [EHTPATbHBIM
Teopema 0 | IPOEKTUPOBAHUEM u KaK BBIIIOJIHSIETCS
CKPEILUBAIOMIHXCS IIPSIMBIX. MPOEKTUPOBaHKE (PUTYP HA MIIOCKOCTb.
TapaniensHOe IPOEKTHPOBAHHE. Jdoxa3biBaTh CBONCTBA MapajjieaIbHOIrO
OCHOBHBIE IMPOCKTUPOBAHUA.
CBOICTBRA apauIebHOTO H3o0paxxkars B nNapauieIbHOM  MPOECKLIUH
MIPOEKTUPOBAHUS. Pa3HbIC TCOMCTPUYICCKHUC (1)I/IprI)I.
N3o0paxenue pasHbix Guryp B Pemats  cTepeoMeTpuyeckue  3aJaud  Ha
HapaHHCHLHOﬁ MIPOEKIIHHU. J0Ka3arCJIbCTBO M HCCICAOBAHHEC, CBsA3aHHBIC C
LleHTpaTbHAS TPOCKIHSL. PacIoJIOKEHUEM MIPSIMBIX B IPOCTPAHCTBE.
Vron ¢ COHanpaBICHHBIMH Mposoauts AOKa3aTCIIbHBIC
CTOpOHAMHM. YTOJI MEKAYIpsMbIMY, | PACCYRIACHIA Tipu peLicHIH
Bamaqs HAa OKA3aTeNbCTBO 1 | TCOMETPHYECKHX 3a/ad, CBA3AHHBIX CO B3aMMHBIM
HCCIIE/IOBAHME, CBI3AHHBIC ¢ | PAcIoI0KEHNEM TIPSMBIX BIPOCTPAHCTBE.
PACTIONOKEHHEM NPAMBIX B CpaBHUBATh, aHAJIM3UPOBATH W OLEHHMBATH
HPOCTPAHCTRE YTBEPXKJCHHL C LEIbIO BBUIBICHHS JIOTHIECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUMN.
MopneaupoBathb peanbHbIE CUTYallHH,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX
B POCTPAHCTBE, HA A3bIKE T€OMETPHH.
HccaenoBars  MOCTPOEHHBIE  MOJEIHA  C
WCIIOJIb30BAHUEM T'€OMETPUUYECKHX TOHATUH U
TeopeM, ammapata anreOpsl, UGPOBBIX PECYPCOB.
IHonyyars NnpeaAcTaBIeHue 0
HEHTPATHLHOM MPOEKTUPOBAHUU U OOUCTOPUH PadOT
10 TEOPUU TIEPCTICKTHUBBI
Mapanienn [onsTus: HapajIeNbHOCTh Kaacendpunuposars B3aUMHOE




HOCTH NPSIMBIXU
IJIOCKOCTel B
MPOCTPAHCTB €
(8)

MPsIMOM M TJIOCKOCTH B POCTPAHCTBE.

ITpu3Hak nmapauienbHOCTUNIPAMON U
miockocTH. CBONCTBa MapaiiebHOCTH
HPSAMOM U INIOCKOCTH.

I'eomeTpuueckue 3a/1a4u Ha
BBIYHCIICHHE u JIOKa3aTeNbCTBO,
CBSI3aHHBIE C MaPAJUIETHHOCTHIO MPSIMBIX
U TUIOCKOCTEN BIPOCTPAHCTBE.

IToctpoenue CEUEeHUA,
MIPOXOJAIIErO Yepe3 NaHHYIONPAMYIO Ha
YyepTeke UnapaieIbHOro

JIpyrod  mpsMom.
Pacuér orHomenuit. IlapannensHast

MpOeKLus,
MIPUMEHEHHUE JUIsl TIOCTPOCHMS CEeUeHUI

Ky0a u
napajuleNenunena.

CpoiicTBa  mapamenenunena U
MIPU3MBI.

[TapannensHbie IJIOCKOCTH.
IIpu3Haku [apajiebHOCTU
JIBYX IJIOCKOCTEM. Teopema o
apauIeIbHOCTH 51
CANHCTBCHHOCTHU IIJIOCKOCTH,
HPOXOAsIILIEN uepes TOYKY,
NPUHALIEKAITYIO JTAHHOU
IUIOCKOCTH W CHEACTBUS U3
CgoiicTBa napajuieIbHbIX
IJIOCKOCTEH: O MapauIeIbHOCTH IPSMBIX

IIEpECEUCHNs] TIpU

HC

Heé.

pacroyiokeHue IpsIMOM UM MIIOCKOCTH B MPOCTPAHCTBE,
MPHUBOJS COOTBETCTBYIONIUE IPUMEPH M3 peaNbHOI
KU3HU.

DopMyIHPOBATH OmpeneIeHne
MapauIeIbHBIX IPSIMOHN U INIOCKOCTH.
Joxa3biBaTh MpU3HAK 0

MapajieIbHOCTU TMPSMONM U IJIOCKOCTH, CBOMCTBa
MapajvieIbHOCTU MPSMOM U IMJIOCKOCTH.

PemaTth cTepeoMeTpHUCCKHE 3a0a9H BEIYUCICHHS H
JIOKa3aTeNIbCTBO,  CBSI3aHHBIE C  IMapalICIHLHOCTHIO
MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

Pemath mpakTHYeCcKWe 3aJaddl Ha IIOCTPOCHHE
CEUCHUH Ha YepTeIKAXTETPAdPA U MTapaJlJIeIICIIHIIC A,

Pemath crepeoMeTpHUUEeCKUE 3a7aud, CBSI3AHHBIE C
MOCTPOEHUEM CCUCHHH IIIOCKOCTBIO.

IpoBoanTs JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHbIC paccyKaeHus npu pelieHun
TEOMETPUYECKUX 3a/au CBSA3aHHBIX C MapajlieIbHOCTBIO
IUIOCKOCTEH.

CpaBHUBaTh W  aHAJM3HUPOBATHb  peEaTbHbBIE
CI/ITya]_[I/II/I, CBSIBaHHBIC C napannenLHocmo HpHMOP'I nu
TUIOCKOCTH B TPOCTPAHCTBE; MOJAEIMPOBATH peabHEIC
CUTYaIli¥, CBSI3aHHBIE C MMAapaJUIeNBFHOCTBIO MPSAMOU U
IJIOCKOCTH B MPOCTPAHCTBE, HA SI3BIKE TEOMETPUU

IepecevYeHu JIBYX
HnapajiedbHbIX  IUIOCKOCTEHTPETHEH;
00 OTpe3Kax

napajiCIbHbIX MMPAMBIX,
3aKJIOYEHHBIX MEXIY
apauIeIbHBIMA IUIOCKOCTSIMH;, O
MIEPECEUEHUH  IPSIMOM C  JByM:A

nmapajic/IbHbIMU
IJIOCKOCTSIMH

Ilepnenau  [[IoBTOpEHME: TeopeMa IAKTyaIM3upOBaTh (bakTh U METOJbI
KYJSIPHOCTH [Mudaropa Ha IJIOCKOCTH, MIaHUMETPHUH, peneBaHTHBIE TeMe,
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NMPSIMBIX
IJIOCKOCTel
MPOCTPAHCTB €
(25 9)

H
B

TPUTOHOMETPUS
HPSIMOYTOJIBHOTO
TPEyTroJIbHHKA.

CsoiicTBa Kyba u
IPSMOYTOJIFHOTO MapaJuIesieune 1a.
Beruncnenue AIMH OTpE3KOB B KyOe U
MPSMOYTOJILHOM HapaJiiesienumnee.

IlepneHauKYJIApHOCT  IPSAMOH U
IJIOCKOCTH. ITpusnak
HNEPIEHANKYJIAPHOCTH IPSIMOU u

IJTOCKOCTH. Teopema 0
CyILIECTBOBAaHUHU u
€JIMHCTBEHHOCTHU MPSMOH,
MIPOXOJAIIEH Yepe3 TOUKY MPOCTPAHCTBA

u
NEPIEHANKYIIAPHON K
MIJIOCKOCTH. IInockocTu u
NEpPHeHIUKYIApHBIE UM  TpsMas B
MHOTOPaHHUKAX.

[lepnenauxynsp u
HaKJIOHHAS.

IlocTpoeHne  meprneHOuKymIsipa U3
TOYKHU Ha IPIMYIO.

Teopema 0 TpEX
neprneHaIuKyspax (mpsmasi noopaTHas).
VYron MEXKIY
CKpeluBaronmucs npsMbiMu. [Tonck

MePIEeHINKYISPHBIX
PSIMBIX c MIOMOLLBIO

NEePIEeHANKYIISIPHBIX TTIOCKOCTEH
OproronaiabHOE

MIPOEKTUPOBAHHE.
[loctpoenne cedeHuii KybOa, MPU3MBL,
[IpaBUWIBHON
MMPaMUJBI C TIOMOIIBI0 OPTOTOHAIBHOMN
MIPOEKLINN.

Cummertpus B MIPOCTPAHCTBE
OTHOCUTEIILHO IUIOCKOCTH.
[TnockocTtu CUMMETpUI B
MHOTOTPaHHUKAX. ITpusnax

IMPOBOJAUTH aHAJIOTUU.

DopMyIUPOBATH onpeaeseHu:
NEPIEHANKYISPHBIX MPSIMBIX B
IIPOCTPAHCTBE; OIpEEIICHUE MPAMOH,
NEPNEHANKYIAPHOHN K IUIOCKOCTH.

Jloka3biBaTh! JIeMMY 0

MEPNEeHIUKYIAPHOCTH JBYX NapaeNbHbIX MPSIMBIX K
TpeTbed  NOpsSIMOK; TEOPEMbl O  CBSI3HM  MEXAY
MapauIeIbHOCTBIO MPSIMBIX u ux
MEePNEeHIUKYIAPHOCTHIO K TNIOCKOCTH.

Joka3pIBaTh: TEOpPEMY, BBIPAKAIOUIYI0 IPU3HAK
MEPIEHINKYIIIPHOCTH MPSIMOM U IIIOCKOCTH; TEOPEMY O
CYILLIECTBOBAHUHU u €MHCTBEHHOCTHU MIPSIMOH,
MPOXOJAIIEH gyepes JAHHYIO TOYKY u
NEPHEHANKYJIIPHON K JAHHON IIOCKOCTH.

HN3o0paxars
MEPIEeHUKYIISPHBIE IPSIMYIO U TJIOCKOCTb.

DopMyIHPOBATH CBOWCTBO
MEPIEHIUKYJIIAPA [T0 OTHOIIEHHIO K IMIIOCKOCTH.

IHosryyaTts NpeacTaBIeHHE 0 3HAYCHUH
NEepHeHIUKYIspa Ui Ipyrux obnacreid Hayku ((usuka,
SHEPreTHKA, Ja3epHbIC TEXHOIOTUH), B PEaIbHOM KU3ZHU
(TexHUKa, OKpPYXKArOMIast 0OCTAHOBKA).

Jloka3bIBaTh YTBEPKICHHUS, CBSI3aHHBIE C IPOEKIMEH
NpsAMOM Ha IIOCKOCTh, HETIEPIICHAUKYISPHYIO K 3TOMH
OpsIMOI.

Joka3eIBaTh TeOpeMy O TpEX MEPHEHOUKYIIpax H
TeopeMy oOpaTHyloTeopeMe 0 TPEX MEePIEeHANKYIIIpax.

MosyyaTth npejacTaBIeHUE 00
OpPTOTOHAIILHOM ITPOEKTUPOBAHUM.

Joka3pIBaTh TeOopeMy O TMpPOEKIHH TOYKH Ha
MPSIMYIO.

Pemate crepeomeTpudecKkue 3aauM, CBA3aHHBIE C
MEPIEeHIUKYISIPHOCTHIO MPSMON U TNTIOCKOCTH.

Pemate npukianHele  3amadyy, — CBSI3aHHBIE C
HaXO0XIEHUEM F€OMETPHUUECKUX BEINYMH.

Pemate crepeomeTpuyeckue 3aJadd, CBSA3aHHBIE C
MPUMEHEHUEM TEOpPEeMbl O TpEX MNEepHeHIUuKyIsApax,

HaXO0XXJICHHEM

B3alMHO
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NEePIEHANKYISIPHOCTH npsMot  u
IJIOCKOCTH KakK CIEJICTBUE CUMMETPHH.
[IpaBuiibHBIE

MHOTOTPAaHHUKHU

Pacu€r paccTossHUA OT TOYKH JO
IJIOCKOCTH. Crioco0st OITYCTHTD
NEePIEHANKYISAPBI: CUMMETPHUS, CIBUT
TOYKH I10 HapajienbHol npsamoi. Casur
110 HemapauieIbHON NPsIMOM,HU3MEHEHNE
paccTostHui

paccTosHui, MOCTPOSHUEM MTPOESKIIHH.

CpaBHUBaTh U aHAJM3UPOBATHL YTBEPXKICHHUS C
LENBI0  BBISIBJICHHS ~ JIOTHYECKH  KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHMH.

AHAJIM3UPOBATh M  MOAEJHPOBATHL Ha S3BIKE
TEOMETPUH  peabHble CHTyallMHd, CBSI3aHHBIE C
NEPNEHIUKYISIPHOCTBIO  MPSIMOM W IUIOCKOCTH;
MCCJIeI0BATh TTOCTPOCHHBIE MOJIEIH, B TOM YHCJE U C
WCIIONTb30BaHUEM allapara anreOpsl

Yrasl "
paccrosinusi (16

1)

IToBTOpEHHME: Yroy Mex1y IPSIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJBHUKE, TEOPEMA
KOCHUHYCOB.

IToBTOpEHME:
CKPEIINBAIOIIIMUCS

yroin MEXIy
OpsIMBIMH B
MIPOCTPAHCTBE.
I'eomerpuueckue METO/IbI
BBIYMCIICHHS YIJIa MEXIY MPSIMBIMU B
MHOTOIPaHHHKAX.
JIByrpaHHbIii
CBoiicTBO JIMHEHHBIX
JBYTPAHHOTO yTJa.
IIepnennukynspHsie
MJIOCKOCTH.
CaoiicTBa B3aUMHO
MIEPIEHIUKYISPHBIX IIIOCKOCTEH.
ITpu3Hax
NEePIEHANKYISIPHOCTH IJIOCKOCTEH;
TeopeMa 0 OpAMOou
MepeceyeHns JBYX
IJIOCKOCTEH MepPHEeHIUKYISPHBIX
TPETHEUILIOCKOCTH.
IIpsAMOYTOJIBHBIN  NAapaJIIIENIECIINIIET;
Ky0;
CBOICTBa

YTOIL
YIJI0B

HU3MCPCHU,
MpAMOYTOJIBHOTO
napajjcienuieaa. TeopeMa 0

AKTyaqau3upoBaTh (akThl 1 METOMBI TUNIAHUMETPUH,
pEJIeBaHTHBIE TEME, IPOBOIUTH AHAJIOTHH.

DopMyIHPOBATH OINpeesIcHUe
JIBYT'PaHHOT'O yIJIa.

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX JIMHEMHBIX
YTJI0B JBYTPAHHOIO YIJIa.

Kaacecndunuposatns JIByTpaHHbIE YIJIBI B
3aBUCUMOCTH OT UX I'PaJyCHON MEPBI.

DopMyIHPOBATH OINpeesIcHUe
B3aMMHO NEPIEHANKYIISPHBIX IIOCKOCTEH.

Joka3biBaTh TeopeMy 0 IpU3HaKe

NEPNEHANKYISAPHOCTH JBYX IIOCKOCTEH.

@opmyaupoBaTh CcilencTBHE (M3 TpH3HAKa) O
MePIeHIUKYIIPHOCTH TJIOCKOCTH, KOoTopas
MePIEeHINKYIISApHA TIPSAMOM, IO KOTOPOH MepeceKaroTcs
JIBE IJIOCKOCTH, 3TU IUIOCKOCTSIM.

Joka3biBaTh YTBEPXKIECHHS O €ro CBOMCTBAx;
TeopeMy U CIEACTBHE U3 He€ O JAMaroHaisx

MPsIMOYT'OJILHOTO

napauienenunena.

Pematp crepeomerpuueckue 3ajauu, CBSI3aHHBIE C
NEPNEHANKYISAPHOCTb NPSMBIXU IJIOCKOCTEH,

WCTIOJB3ys IUIAaHUMETpUIecKne (akThl U

METOJIBI.

IIpoBoauTh JIOTUYECKH KOpPPEKTHBIE
Jl0Ka3aTeIbHbIC paccyXaeHus npu pEeLIEHNH
r€OMETPUUYECKHUX 3ajad4, CBSI3aHHBIX C

NEPIEHANKYIIIPHOCTBIO TUNIOCKOCTEM.
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JTUaroHaIN MPSIMOYTOJILHOTO
napaJuleNIeuIea v CIeICTBUE U3 HeE.

CrepeomeTpHuUIecKue u
MIPUKJIaTHBIC 3a/1a4u,
CBSI3aHHBIC co B3aMIMHBIM
PaCTIONIOXKEHHEM TPSIMBIX U TUIOCKOCTH.

[ToBTOpEHue: CKpEIIUBAIOINECS

MPsIMBIE,
napayuieTbHbIe TUIOCKOCTH B
CTaHIIAPTHBIX
MHOTOTPaHHUKAX.

ITapa napasuieibHbIX
IJIOCKOCTEH Ha
CKPEIUBAIOIIUXCS TPSIMBIX, PACCTOSHUE

MEXITY
CKPEIIHNBAIOITIMICS NpSIMBIMH B
MPOCTBIX CUTYAIUAX.

Onyckanue

TIEPIICHANKYJISIPOB,

BBIYHCJICHHE PACCTOSHUN OT TOYKH JO
TOYKH; MIPAMOMN;ILNIOCKOCTH.

Brluucnenne paccTOSHHA MEXAY
CKPEIIMBAIOIINMACS  TPSIMBIMH c
[IOMOILBIO TIEPIIEHIUKYIISIPHON
MJIOCKOCTH.

Tpéxrpanubiit yroJ1,
HEPaBCHCTBA JIsA TPCXTPaHHbIX YIJIOB.

Teopema [Mudaropa,
TEOpEeMbl KOCHHYCOB H CHHYCOB IS
TPEXTPaHHOTO yria. DneMeHThI

chepudeckoi

TEOMETPHUU: TeOoJe3NUeCKre JIMHUN Ha
3emie

AHAJIM3UPOBATh M MOAEJTHPOBATH HAa S3bIKE
TEOMETPUH  peaJbHBIE CHUTYyallid, CBS3aHHBIE C
MEPIIEHINKYISIPHOCTHIO MPSMBIX U TNIOCKOCTEH.

HccnenoBaTh MOCTPOCHHBIE MOJICITH, BTOM YHCIIC U
C MCTIOIH30BAHHEM arIapara ajareopsl.

PewmiaTh npukiIagHble 3a7adu,CBSI3aHHBIE C

HAXOXKJICHUEMT€OMETPHUICCKUX
BEJTMYUH

MHuororpan
HUKH
(7 )

Cucrematuzanus 3HAHW:
MHOrorpaHHUK ¥4  €ro  3JIEMEHTBHI.
ITupamupa. Buner MUPAMU/I.

[IpaBunbHas
nupamMuja.

IIpusma. IIpsamas 51

PaGorarp c y4eOHHKOM:

JA€J1aTh

3aaBaTb  BOIIPOCHI,
3aMCYaHus,
KOMMCHTAapUu.
AHaJIPl3Plp0BaTL PCHICHUC 3a/1a4u.
PucoBathb BBIITYKJIBIC MHOTOI'PAHHUKHA C 3aJaHHBIMU
CBOﬁCTBaMH; BOCCTaHABJIMBAThb
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HaKJIOHHAs TIPU3MBL. 0o0IMii BUJ BBIMYKJIOTO MHOTOTPaHHHMKA IO JIBYM €ro
IIpaBunbHas npu3ma. [Ipsamoit | mpoexuusm.
napajuienenunen, MPSAMOYTOJIbHBII Jlokxa3bIBaTh CBOKCTBA BBITYKJIOIO MHOI'OTPAHHUKA.
napajuieNeumne/, Kyo. PucoBaTh BBINYKIbIE MHOTOTPAaHHUKUA C pPa3HOU
Brinykisie MHOTOTPaHHUKH. | 3iJIepOBOM XapaKTePUCTUKOM; HCCJIe0BaTh
Teopema DOiimepa. IlpaBUiabHBIE | | BO3MOYKHOCTH MOJTYYECHUS pe3ynbTara npu
MOJTYIIPABIIIBLHBIC BapbUPOBAHUU JIAHHBIX.
MHOTOTPaHHUKHU Joxa3biBaTh CBOMCTBa MpaBUIBHBIX
MHOI'OIPaHHHKOB. IlnanupoBarTh
MIOCTPOEHUE TMPABUIIBHBIX MHOIOTPAHHUKOB
Ha MOBEPXHOCTSIX IPYTUX MPABUILHBIXMHOTOTPAHHUKOB
BekTtopsl B [TonsiTue  BekTOpa Ha AKTyanu3upoBaTh (hakThI U METOMbI
IPOCTPAHCTB € IIJIOCKOCTHU U B IIPOCTPAHCTBE. IJIAaHUMETPUH, PCIICBAHTHBIC TEME, IIPpOBOJUTH
(12 9) Cymma ¥  pa3HOCTh BEKTOPOB, | aHAIOTHH.
MIPaBUJIO OnepupoBaTrh NOHSITUSIMH. BEKTOP HAIIOCKOCTH
napajuiesienumnea, yMHOKEHHE BEKTopa u B MIPOCTPAHCTBE;
Ha 4YHCJIO, pa3JIOKEHHE BEKTOpa IO | KOMIUIAHAPHBIE BEKTOPBI. [IpuBonuth
0a3ucy TpEX BEKTOPOB, HE JEXKANUX B | MPUMEPHl PU3NIESCKUX BEKTOPHBIX BennynH.OcBauBaTh
OHHOﬁ IINTTIOCKOCTH. ImpaBuJia BBIINTOJTHCHUA
CkansipHoe MpPOMU3BEAEHNUE, | TEUCTBUI CIIOKECHUS U BBIUUTAHHUS
BBIYMCIICHHE YyTJa MEXAY BEKTOpaMHU B | BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YHCIIO.
MIPOCTPAHCTBE. Joka3piBaTh TpU3HAK KOMIUIAHAPHOCTH  TPEX
IIpocrelinive 3a7aun CBEKTOpaMH BEKTOPOB.

Joka3pIBaTh TEOpEMYy O pa3JOXKEeHHH IH00T0
BEKTOpa MO TPEM JaHHBIMHEKOMILIAHAPHBIM BEKTOPaM.

IIpuMeHATL 1paBuiIa  BBINOJHEHUS  JIEHCTBUM
CJIO’KEHUS U BBIUUTAHUSI BEKTOPOB, YMHOXKECHHSI BEKTOpA
Ha YUCJIO IIPU PEIICHUH 3a4a4.

HaxoauTh KOOpAWHATH BEKTOpa B JAHHOM 0a3uce u
CTPOUTH BEKTOP MO €ro KOOpIMHATaM.

BcenoMHUTB OmpeAeneHrne CKaIsIPHOTO YMHOXKEHUS
U €ro CBOMCTBA. BBIYMCHATH C MOMOILBIO CKAJIAPHOIO

YMHOXCHUA JJIUMHBI BEKTOPOB, YIJILI MEXKAY HHUMU,
YCTaHaBJIMBATb MNEPICHAUKYIISIPHOCTD
BCKTOPOB.

AHaJII/I3I/Ip0BaTb U MOACJIMPOBATDL Ha A3BIKC
reomMeTpuun PCaIbHbIC CUTyaluu, CBsA3aHHBIC C
(1)I/I3I/I‘IGCKI/IMI/I BCKTOPHBIMU
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BCIIMYMHAMM.

MPSAMBIX,CUMMETPUU

Hcnoan3oBaTh NpU  pelieHun 3ajad,
CBSI3aHHBIX C BEKTOPAMHU B MPOCTPAHCTBE,
TUTAHUMETPUYECKUE (DAKTHI U METOJIBI
IloBTOpEHHE, Ceucnus MHOTOTPaHHUKOB: CgobogHo ONEePHPOBATH TMOHATHSIMH:
00001IeHMe M | CTaHAApTHBIE MHOTOTPAaHHWKH, METOJ | OTOOpakeHHWe TPOCTpAaHCTBA Ha ce0s, JBIDKEHHE
cHUcTeMaTu3a CJICIOB,  CTaHAApPTHBIE  IUIOCKOCTH, | MPOCTPAHCTBA; IICHTpalbHAs, OCEBas M 3CpKaJbHas
nust 3HaHwii (5 MEePEeCCUCHHUS CUMMETpUH, TapaUIeIbHBI TIEPEHOC;, PAaBEHCTBO U
q) HOPSIMBIX U IUIOCKOCTEN nonobue Gpuryp.
[MapannensHbie npsiMbIe 71 Joxa3piBaTh  YTBEpXKICHHS O  TOM,  YTO
IUIOCKOCTH: TapajulejbHbIE CEUCHUs, | IICHTpallbHAas, OCeBas W 3€pKajbHAas CHUMMETPHH,
pacu€T OTHONICHWH, VYINIBI MEXKIYy | MapajyieNbHBI  MEPEeHOC  SIBISIOTCS  JIBMDKCHUSMHU.
CKPENIHBAIOIMMUCS IPSIMBIMHU. BoInoHATHIpeoOpa3oBaHsl MOI00US.
[eprnieHquKynspHBIC OmnepupoBath NOHATHUSAMH. TIpsMas u cdepa
MpsIMbIC " IJIOCKOCTH: Diinepa.
CTaHJapTHEIC napsl Pematn reOMETPHUYCCKHE 3aa9n c
MEPIICHIUKYIISPHBIX IJIOCKOCTEH U | UCTIOJIBL30BAHUEM JIBUKCHHU.

Hcnoab3oBaTh Npu pPEIICHUM 3a1a4 JIBIDKCHUS

MHOT'OTPaHHHKOB, MIPOCTPAHCTBA U UX CBOWCTBA.
TeopeMa 0 Tpex CpaBHMBAaTb U aHAJU3MPOBATH YTBEPKACHUS C
MepIEeHIUKYIIApaXx, LEeNbl0  BBIABICHHMS  JIOTMUECKH  KOPPEKTHBIX U
BBIYHCIICHHS JUTHH B | HEKOPPEKTHBIX PaCCYXICHUHN.
MHOTOTpaHHHKAX HccnenoBaTh NOCTPOEHHBIE MOJIEIH.
Hcnons3oBaTh nugpoBbIie pecypesl
11 knacc (He meHee 102 y4)
HaszBanmue
pasaea (TemMbl) OcHOBHBIE BH/IBI neATeJILHOCTH
Kypca (KoJIn4ecTBO OcHoBHOe coepKaHue YYaIIHAXCH
JaACcoB)
AHanuTHYecKasi [ToBTOpEeHMEe: KOOPAWHATHI BEKTOpa AKTyanu3upoBatb (baxTb u METO/TBI
reoMeTpHs Ha IUIOCKOCTH H B TIPOCTPAHCTBE, | INIAHUMETPUH, PEJIEBAHTHBIE TEME, TPOBOAUTH
(154) CKaJIIPHOE aHAJIOTHH.
MIPOM3BEICHIE BEKTOPOB, CBoauTh  JEWCTBUS C  BEKTOpaMH K
BBIYHCJIEHHE YIJIa MEXKyBEKTOPaMH B | AHAJIOTUYHBIM JEHCTBUSIM C MXKOOPJUHATAMH.
MIPOCTPAHCTBE. Bcenomuuth olpesieNeHne
YpaBHeHue PSMOH, CKaJISIPHOTO YMHOJXKEHMS U €ro
MIPOXOJAIIEH Yepe3 IBE TOUKH.
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VYpaBHEHHE TUIOCKOCTH, HOpPMAb,
YpaBHEHHE

IIJIOCKOCTH B OTpE3Kax

BekropHoe MIPOU3BEICHUE.
JIuneitHbie HEPaBEHCTBA,
JIMHEMTHOE MPOrpaMMHUPOBaHUE

AHamUTUYECKUE METOABI pacuéra
yria MEXKIY IPSIMBIMHU u

IJIOCKOCTSIMU B

MHOTOrpaHHHUKaX. PopMyIia pacCTOSIHUS
OT TOYKH JO IUNIOCKOCTH B KOOPAWHATAX.

HaxoxneHnve pacCTOAHUM OT TOUKHU
0 TUIOCKOCTH B KyOe W TpaBHIBHOU
nupamuze

CBOICTBAa. BBIUMCIATE C TNOMOIIBIO CKAISIPHOTO
YMHOXEHUSI JJIMHBI BEKTOPOB, YIJIBl MEXIY HHUMH,
yCTaHaBJIMBATh NEPHIEHIUKYIISIPHOCTEBEKTOPOB.

BuiBoauTh ypaBHEHHE TUIOCKOCTH M (HOPMYIY
paccTosiHUS OT TOYKHU 10 IIIOCKOCTH.

Pemathb 3aJ1a9H, coueras
KOOPJIUHATHBIN U BEKTOPHBIM METOBI.

IIpoBoauTh JIOTUYECKH KOPPEKTHBIC
AOKa3aTeJbHble PACCYKIEHUSl TIpU pEIICHHH

TCOMETPHUYCCKHUX 3a/lad Ha IMPUMCHCHUE BECKTOPHO-

KOOpAWMHATHOIOMETOAA.
AHaJI](B](lpOBaTb U MOJCJIHMPOBATb Ha A3BIKC
TCOMETPpHU p€ajibHbIE CUTyalluH, CBsI3aHHBIC

BEKTOpPaMHU U KOOpJIUHATaAMHU.
HccnenoBaTh TOCTPOCHHBIE MOJCTH, B TOM

YHUCIIE ¥ C MCTIOIB30BAaHMEM armapara anreOpsl.
Hcenonb30BaTh KOMOBIOTEPHBICTIPOTPAMMEBIL.

3HAKOMHTBCA  C  HUCTOpHEH  pa3BUTHS
MaTEeMaTHKH
IHoBTOpEHME, Ceuenus MHOI'OIPaHHHKOB: CTpouTs ceueHusl.
o00o0meHne CTaHJapTHbIE MHOTOTPAHHUKH, METO Pemate crepeomerpuueckue  3aJayd  Ha
cucTeMaTH3aus CIIEZIOB,  CTaHJApTHbIE  IUIOCKOCTH, | IOKA3aT€IbCTBO  MATEMaTHYECKHX OTHOLICHHH,
3HAHUH MepeceveHust HaXOX/ICHHE
(15 yacos) HPSAMBIX U IUIOCKOCTEN TreOMEeTPUYECKUX BEJIUUYMH (IUIMH, YTJIOB,ITOMAACH,
[TapannensHbIe MIpsIMBIC U | 00bEMOB).
IUIOCKOCTH:  IapajyieNibHble  CEYeHUs, Hcnoab3oBaTh npu pelieHnn
pacuéT OTHOLIEHUH, YTIIIbI MEXAY | CTePeOMETPUUECKHUX 3aja4
CKPEIIHBAIOIUMUCS OpSAMBIMU | TUTAHUMETPUYECKHUE PAKThI U METOJIBI.
[lepniennukynspHble IIpoBoanTh JIOTMYECKU KOPPEKTHBIE
npsMBbIe u IJIOCKOCTH: JIOKa3aTeNbHbIE  PACCY)XIEHHWS TPH  pEIIeHUH
CTaHJIapTHBIE mapel | CTepeOMETPUYECKHX 3a7a4.
MIEPIEHIUKYIISPHBIX MJIOCKOCTEH u CpaBHUBaTh M aHAJM3HPOBATh peajbHbIC
MPSIMBIX,CAMMETPUHI CUTyaluh ¥  BBIBIATH BO3MOXHOCTH €€
MHOTOTPaHHHKOB, MOJIETTMPOBAHUS HasI3bIKE T€OMETPHUH.
Teopema 0 Tpex MopeaupoBaTth peasbHyto
MEpIEeHNKYIIApaXx, CUTYallMI0 Ha SI3bIKE TE€OMETPUU H

16




BBIYUCIICHUS JUTUH B
MHOTOTPaHHHUKaX

IToBTOpEHME: TIomaan
MHOT'OYTOJIbHUKOB, dbopMyner IS

II0MAeH, COOOpaKEHUS TIOTOOMS.
[Tnomwanu CeYEeHUI

MHOTOTPAaHHUKOB; 10N

MMOBEPXHOCTEH, pa3pe3aHus Ha

9acTH, COOOpaKeHISI TOA00HS

HCCJIEe0BATh TIOCTPOCHHBIC MOJIENH, B TOM YHCIIE
Y C UCTIOJIb30BaHHEM arapaTa anreOpbl.

Hcnoab3oBaTh KOMITBIOTEPHBIE TPOTPAMMBI
NPU PELICHUH 33/1a4.

O0BéM
MHOTOIPAHHHKA

)

(17

O6BéM Tena. O6bem
IPSMOYTOJIEHOTO napajuieNenuesaa.
3amaun 00 yaBoeHWHM  Kyba, O
KBaJpaTypeKy0a; 0 TPUCEKIIUHU YTIIa.

CrepeoMeTpuyecKue 3a7au,
CBSI3aHHBIE C 00BEMOMIPSAMOYTOIHHOTO
napaJulesieuIe .

Ilpuknagneie 3agauu, CBS3aHHBIE C

BBIYHCIICHHEM 00BéMa
MPSIMOYTOJIHHOTO
napajuiesenunea.
OO6BEM PAMOIA TPU3MBI.
CrepeomeTpuuecKue 3a1ayu,
CBS3aHHBIE C
BBIYKCIICHHEM  00BEMOB pSAMON
MIPU3MBIL. [Ipuxnamnasre 3alaum,
CBSI3aHHBIE C 0OBEMOMMPSIMOM TPU3MBIL.
Breuucnenne  00bEMOB  Tem  C

MIOMOIIBIO  OTIPEIETIEHHOTO WHTETpala.
O0BEM HAKIIOHHOW TTPHU3MBI, TTHPAMHUIEI.

dopmyna 00BEMa
APaMUBL. OTHoeHne
00BEMOB MTUPAMHUJ] C OOIIIUMYTIIOM.

CrepeomeTpuuecKue 3a/1aqm,
CBSI3aHHBIE C OO0BEMAMH HAKJIOHHOM

TIPU3MBI,

MTUPAMHU/IBL.

ITpuxnagnsie 3a1aun o
TeMe «O0BEMBI TET,

CgoOogno onepupoBaTh
NOHATHAMH. 00BEM Tena, 00BEM IPIMOYTOIHHOTO
napasuleNieTunea.

DopMyJIHPOBATH OCHOBHBIE
CBOMCTBA 00BEMOB.
Joka3pIBaTh TeopeMy 00 00BEMe

NPSMOYTOJILHOTO TapaieNieuIeaa, CJICACTBAS U3
He€.

Pa3spesarn MHOT'OI'PaHHUKH,
NepeKyaabBaTh YacTH.

Pematb CTepeOMETPUYECKHE 3a7aui,
CBsI3aHHBIC C BBIYUCJIICHUEM 00BEMa

IPSAMOYTOJIFHOTO TapauleIenue a, IPU3MBI.

CpaBHUBATh U aHAJM3UPOBATDH YTBEPKICHUS
c LEJBI0 BBISBJICHUS JIOTHYECKH

KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

AHATU3MPOBATHL U MOJETHPOBATH Ha SI3bIKE
TEOMETPUH pEalbHble CUTYallld, CBS3aHHBIE C
00BEMOM  TIPSAMOYTOJBHOTO  Mapajulesienumnena,
MPU3MBI, TUPAMHU/IBL.

HccaenoBaTh TOCTPOCHHBIE MOJIENH, B TOM
YHCIIE U C UCTIOJIb30BAaHMEM alllapaTa anreOpsbl.

BeiBoauThH OCHOBHYIO
WUHTErpaNbHYI0 QOpPMYIY JUIBBIYACICHUS 00BEMOB
TeJL.

Joka3piBaTh Teopemy 00 00bEME HAKIOHHOM
MpU3MbI Ha TIpUMeEpE TPEYrOJbHOW MPU3MBI U JUIS
MIPOM3BOJIBHOM MTPU3MBI.

Joka3piBaTh TeopeMy: 00 00BEMe
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00BbEMOM  HAKJIIOHHOM
MIPU3MEL,

CBsA3aHHBIC C

HUPAMHIBIL.
[Ipumenenue 00BEMOB.
Brruncienue paccTosiHus 10 TIIOCKOCTH

mUpaMuibl, (QOPMYIHPOBATH CIEACTBHS U3 HEE:
00BEM yceuéHHOI nupamubl. BeiBoauts hopmMyiry
IUISL BEIYACTICHUST 00BEMOB YCEUEHHOM MUPAMUIBI

Tena
BpameHus. (24
)

Hunuaapuueckas MTOBEPXHOCT,
oOpazytoriie
HWIMHIPAYECKOH MTOBEPXHOCTH.
ununap. IIpsmon
KpyroBOH HUJIAHJP. [Tnomans
MOBEPXHOCTH LIMIIUHIPA.
Konunueckas [TOBEPXHOCTH,

o0pasyroiue KOHHIEeCKO! TOBEPXHOCTH.
Konyc. CedyeHune koHyca TUIOCKOCTEIO,

napajeabHON TJIOCKOCTH
OCHOBAaHUsI. Y ceu€HHblit KOHYC.
N3obpaxkeHnne KOHYCOB H YCEUEHHBIX
KOHYCOB.

[Tnomane 0OOKOBOI
IMOBCPXHOCTU H MOJTHOM MMOBCPXHOCTHU
KOHYyca.

CrepeomeTpuueckue  3aJayd  Ha
JTIOKa3aTeIbCTBO u BBIYHCIICHUE,
IIOCTPOCHWEM  CEUeHWH  I[WINHApA,
KOHYyca.

ITpuxknagHsie 3a/1a4H,
CBSI3aHHBIE C IIIITHHAPOM

Cdepa u map.

ITepeceuenne cdeppl U miapa c
ockocThio. Kacanue mapau cdepst
TUIOCKOCTBIO0. By mn3zo0pakenue mapa.

YpaBHeHue cdepsl.
[Tnomans cheper u e€ yacreil.

Cummerpus cdepsl U mapa.

CrepeomeTpuyeckue  3aJadyd Ha
JI0Ka3aTeIbCTBO u BBIYUCIIEHHE,
CBsI3aHHBIE cocepoit u

1apom,
MOCTPOEHUEM UX CEUYEHUMU
IIJIOCKOCTBIO.

CgoOogno ONepupoBaTh
MOHSITUSIMH. [IWJTHHAPAYECKast
HNOBEPXHOCTh,  LWIMHAP. M3yuaTh CrocoOb!
MOy YeHUS OUIMHIPUYECKOH  MOBEPXHOCTH,
IWJIHHApA.

M306pakaTh MWIMHAP W  €r0  CEYCHHs
IUIOCKOCTBIO.

CgoOogno onepupoBaTh

NOHATUSMM: KOHHMYECKas IIOBEPXHOCTb, KOHYC,
yceu€HHBIA KOHyC. M3ydaTs cmOCOOBI TOITyYeHHS
KOHUYECKOH MOBEPXHOCTH, KOHYCA.

HN300paxkaTth KOHYyC W €0  CEUCHHUA
IJIOCKOCTBIO,  MPOXOASAIIEd  uyepe3  OoCb, U
IUIOCKOCTBIO, MEePIECHANKYISIPHOI K OCH.
BeiBoauTh (dopMyIbl TUTS
BBIYHCIICHUS OOKOBOM n TTOJTHOM
MOBEPXHOCTEN TEN BpAILICHHUS.

Pemartnb CTEPEOMETPUUCCKUE 3a7a4u,

CBA3aHHBIE C TENAMH BpALEHUsS, HAXOXACHUEM
mwiomand OOKOBOW W TIONHOH ITOBEPXHOCTH,
MIOCTPOEHUEMCEUECHUH.

Hcnoan3oBath pu peuieHun
TUTAHUMETPUYECKHUE (PaKThl U METOIBI.

CpaBHUBATh U aHAJU3UPOBATDH YTBEP)KICHUS
C CIIBIO BBISIBJIICHUA JJOI'M4Y€CKHU

KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKJICHHI.

AHaJIM3UPOBATh U MOJEJHMPOBATL HA S3BIKE
reoMETpun pCaJbHBIC CUTyalluHd, CBA3aHHBIC C
KOHYCOM HIAIHHJIPOM.

HccnenoBaTh MOCTPOECHHBIE MOJEIH, B TOM
YHCIIe U C UCTIONB30BAaHHUEM arlnapaTa anreOpbl

IAKTYaIn3upoBaTh PaKThl U METO/IbI
MIAaHUMETPHH, peneBaHTHBIE TeMe,

3aJga4
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[Mpuxnamusie 3a7a4H,
CBSI3aHHBIC CO CEpPOr HIIAPOM.

IToBTOpEHME: OKpY>XHOCTh ~ Ha
IJIOCKOCTH, BBIYHCIICHUS BOKPYKHOCTH,
CTaHIAPTHHICTIONOOWS

Paznuunbie KOMOWHAIIMK  Tel

BpalIeHus "
MHOTOTPaHHUKOB,
3amaum 1o Teme «Tema wm

IIOBEPXHOCTH BPALLICHU

NMPOBOAUTDH AHAJIOTHH.

CBobGoaHo OnepupoBaTH
noHaATusIMu. chepa W 1Iap, UEHTP, paIuyc,
JuaMeTp cdepsl U mapa.

HccanenoBarb B3alMHOE

pacnoioxenne cepbl 1 TNIOCKOCTH.
@®opMyJIMPOBATh ONPECICHUE KacaTeIbHOU
TJIOCKOCTH K cdepe.
Joka3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
KacaTeJbHOM MIOCKOCTH.

BoiBoauTh bopmyy TUTSt
BBIYMCIICHHS TUIOMIAAM cdepbl  depe3 paamyc
cthepsl.

Pemartn CTEPEOMETPHUCCKHE 3a/1a4H,

CBsi3aHHBIE cO cepoil W ImapoM, HaXOXKICHUEM
wiomagn chepel u € dYacTel, IOCTPOCHUEM
cedeHui cdepsl uiapa.

AHAIM3MPOBATh W MOJEJIHPOBATH HA S3BIKE
TEOMETPUH peallbHble CHUTYyaIlud, CBS3aHHBIC C
mapom u cgepoii.

Pemats mpocThie  3amadd, B KOTOPBIX
GurypupyroT KOMOWHAIMM TeJd BpalleHus |
MHOTOTPaHHUKOB.

Hcnoab3oBaTh  TpU  pelIeHMH  3ajad,
CBSI3aHHBIX co cepoit u mapom,
TUTAHUMETPUIECKHE (PaKThl K METOIBI.

Pemars CTEpPEOMETPHIECKHUE 3a1a4H,

CBjA3aHHBIE C TCJIaMH BpallCHUA, IMOCTPOCHUCM
CCUCHHUN Ten BpameHus, ¢ KOM6I/IH3HI/I$1MI/I TCII
Bpalll€HUsI UMHOT'OI'PaHHHUKOB.

IIpoBoauTh JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE  PACCY)XIEHUs TpH  pEIIeHUU
TEOMETPHUUECKUX 3aaad, CBSI3aHHBIX c

NEPNCHAUKYIAPHOCTBIO IUIOCKOCTEH.
AHaJIH3Hp0BaTL U MOIEJIHMPOBATHL HAa A3BIKC
reoMeTpun PCAJILHBIC CUTyaluu,
CBA3aHHBIC C
MHOI'OrpaHHUKaMHU.
I/ICCJ'IC}IOBaTI) IMOCTPOCHHBLIE MOJCIU, B TOM
YHCJIC U C UCIIOJIB30BAHUECM allllapaTa anre6p1,1.
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Txomanm

MOBEPXHOCTH "

00bEMBI KPYTJIBIX TeJI
(99

O0béMm mmnuHIpa. Teopema 00
00béMe mpsMoro mmimHApa. Ilnomamm

0OKOBOM H
IIOJIHOM MTOBEPXHOCTH
LUATHHIPA.
Bbruucienne 0o0bEMOB  Tel  C

MOMOIIIBIO  ONPENICIEHHOT0 HWHTErpaa.
O0BEM KoHYCa.

Inomagn OOKOBOM M IIOJHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTprudecKue 3a7a4H,
CBSI3aHHBIE C
BBIYKCICHHEM O0BEMOB  LIMIMHAIPA,
KOHYyca.
[Mpukmamueie 3agauudl MO TEMe

«O0BEMBI W TUIOMIATN TTOBEPXHOCTEH
Tell.

OO6BEM mIapa W MAPOBOTO CEKTOpA.
Teopema 00 o0béMe mapa. Ilmomams
cepsl.

CrepeomeTpuuecKue 3a/1a4d,

CBSI3aHHBIC c
BBIYHCIICHHEM 00BEMOB mapa,
[IapOBOT0 CETMEHTA, IAPOBOTOCEKTOPA.

Ilpuknagneie 3agayd 0O  TEMeE
«O0BEMBI TE», CBA3aHHBIE C 00BEMOM
apa ¥ Imiomaaso chepsl.

CooTHoteHus MEXTY
IUIOMIAIIMU TTOBEPXHOCTEH M 00bEMaMu
HOIOOHBIX TEI.

[TomoOHbIE TeIa B MPOCTPAHCTRE.

W3menenune o0bpEMa mipu moxoouu.

CrepeomeTpuuecKue 3a/1a4u,

CBsI3aHHBIC C
BBIYUCIICHHEM OOBEMOB TeN UILIONIA IeH
MOBEPXHOCTEHN

CgoOogno ONepupoBaTh
NOHSITHSIMH. 00BEM Tella, TIOMIAAb ITOBEPXHOCTH.
®opMmyIHpoBaTh OCHOBHBIC

CBOWCTBa 00BEMOB.
Joka3bpIiBaTh TeopeMbl: 00 00BEME ITMITHHIPA;
00 o0béMe KkoHyca. BbIBOAUTH QOpMyNBI IS
BBIYUCIICHUSI 00bEMA YCEUEHHOTO KOHYCA.
HcceaenoBaTs TOCTPOCHHBIE MOJENH, B TOM
YHCIIe U C HCTIOJIh30BaHUEM armapara ajareophl.

3HaThL BO3MOXKHOCTH pEUICHHS 3aJad Ha
MOCTPOCHWE  HHUPKYJIeM H  JIHHEHKOH, O
KITACCHYECKUX Hepa3peImnMbIX
3a7a4ax.

CgoOogno OnepupoBaTh

MOHSATUSIMH. IIAPOBOH CETMEHT, HIAPOBOM CJIOH,
IapOBOIl CEKTOp, OCHOBAaHME M BHICOTA CETMEHTA,
OCHOBAHHUE U BBICOTA IAPOBOTO CIIOSI.

BoiBoauTh  Qopmynsl IS HAXOXKICHHUS
00BEMOB IIAPOBOTO CETMEHTA, IAPOBOTO CEKTOpa,
Iomanucgepsl.

Joka3piBaTh TeOpeMy 00 00bEME 11apa.

Pemars CTEpPEOMETPHIECKHUE 337124,
CBsI3aHHBIE ¢ 00BEMOM IIapa, MIApOBOTO CETMEHTA,
[IAPOBOTO CEKTOPA, TIOMIAIbI0 Chephl.

CpaBHUBATh U aHAJU3UPOBATDH YTBEPKACHUS
c LEIBIO BBISIBIICHHS JIOTUYECKH

KOPPEKTHBIX T
HEKOPPEKTHBIX PACCYKICHHUH.

AHAIM3MPOBATh W MOJEJIHPOBATH HA S3BIKE
TE€OMETPUH pPEAJIbHbIC CHUTYyaIliH, CBS3aHHBIE C
00BEMOM TIapa, MAPOBOTO CETMEHTAa, IIapOBOTO
CerMeHTa, IUTOMAABI0 cephl.

CBobGoaHo
MOHATHEM: TMOJIOOHBIE Tena B
MPOCTPAHCTBE.

ONepHupoBaTh
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Beruncaate O00BEMBI  TET € MOMOIIBIO
OMpeeIEHHOTO HHTEerpaa.

Pematnb CTepeOMEeTpHUIECKHE 3aa4u,
CBSI3aHHBIC C COOTHOIICHUSMHU MEXIY TUIOIIAIIMU
MTOBEPXHOCTEH M 00HEMAMHUIIONOOHBIX TETI.

IIpoBoauth JIOTUYECKA KOPPEKTHBIC
A0Ka3aTeJbHbIE PACCYKIEHUS TIPU PCIICHUU
TCOMETPHYCCKUX 3ajad, CBSI3aHHBIX c
BBIUMCICHHEM  OOBEMOB Tel C  ITOMOIIBIO
ompeAenEéHHOro HHTErpana, HaXOXXJICHHEM
COOTHOIICHUSI MKy TUIOIIAIMU TOBEPXHOCTEH U
00BpEMaMH MOAOOHBIX TEI.

AHaJIu3upoBaTh W MOJEJMPOBATH HA S3BIKE
TCOMETPUU pPEaJbHBIC CUTYalluH, CBSI3aHHBIC C
o0béMaMM W TOBEPXHOCTSAMH  TeJl, Ha
JTIOKA3aTeNIbCTBON Ha HAXOXJACHHE TEOMETPHIECKUX
BEJTMYUH
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JBuwkenns (5

)

JBmkeHus MPOCTPAHCTRBA.
Otobpaxenus. /[BmwkeHNsS U paBEHCTBO
¢uryp. OOmue CBOWCTBA IBWKCHHIA.

Bunpr JIBUKEHU: MapajiyIeNbHbIA
MepeHoc, LIEHTpaJbHas
CHMMETpUS, 3epKajbHas

CUMMETpHS, MOBOPOT BOKPYT IMPSIMOIA.
[IpeoOpazoBanus nogodus. I[Ipsmas u
cthepa Diinepa.
I'eomerpuueckue
MPUMEHEHUE TBHIKCHHSI

3aJavuu Ha

CgoOogno ONepupoBaTh
NOHATHAMM: oToOpakeHue
MPOCTPAHCTBA Ha ceOsi, JBMKCHUE MPOCTPAHCTBA,
LUEHTpalibHasA, OceBas M 3epKajbHas CHUMMETpPHUH,
MapajuleTbHBIA TIEPEeHOC; PaBEHCTBO M Momolue
duryp.

Jloka3piBaTh YTBEPXKICHHUS O TOM, 4YTO
LUEHTpalibHasA, OceBas W 3epKaJbHas CUMMETpPHUH,
NMapajuleIbHBIA TIEPEHOC SBISIFOTCS JIBUKCHHUSIMHU.
BoinmoaHsiTbipeoOpa3oBaHus OI00Hs.

OmnepupoBaTth MOHATHSIMHU: TIpsiMas u cdepa
Diinepa.

Pemarn reoMeTpruYeCcKue
WCIIOJTb30BaHUEM JIBUKCHUU.

Hcnonn30BaTh NpH pEUICHUN 3a/1a4 JBMWKCHUS
MPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATh U AaHAJTU3UPOBATH YTBEPXKICHUS
c NI BBISIBJICHUS JIOTUYECKU

KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKICHHU.
HccnenoBaTs NocTpOSHHBIE MOAETH.
Hcnoab3oBaTh nu(poBbIe

pecypchl

3aJauun C
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I[MoBTOpEHME,
00001IEHNE
cHCTeMaTH3alus
3HAHHUH
(17 u)

Ob6o0matoniee MOBTOPEHUE TOHATHIA
U MeTomoB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3AIIUS 3HAHUH.

HUcropus pa3BUTHS
CTEpPEOMETPHH KaK HayKd U €€ poiib B
Pa3BUTHH COBPEMEHHBIX HHXKCHEPHBIX U
KOMITBIOTEPHBIXTEXHOJIOTHiA

Pemare crepeoMeTrpuveckne  3aJauyd  Ha
JIOKa3aTebcTBO ~ MAaTEMAaTHYeCKUX  OTHOIICHHH,
HaXO0XJICHHE
TCOMETPUYCCKUX BEIWYUWH (IUIMH, YTIIOB,IUTOIIAICH,
00BEMOB).

Hcnonb3oBath npu pelIeHun
CTEPEOMETPUUECKUX 3a/a4
TUTAHUMETPUYECKUE (PAKTHI U METO/IBL.

IIpoBoauth JIOTHYECKH KOPPEKTHBIE

JIOKa3aTEeNBHBIE  PACCYy)KIEHWs TP  pPEUICHHU
CTEPEOMETPHUUECKUX U IUIAHUMETPUUYECKUX 3ajau.

CpaBHUBaTh M AHAJM3UPOBATb peEajbHbIC
CUTyallud ¥ BBIABIATH  BO3MOXHOCTH €€
MOJIETMPOBAaHMSI Hasi3bIKE T€OMETPHUH.

MopenupoBarthb pEAIBHYIO
CUTyalldl0 Ha sI3BIKE T€OMETPUU W HCCJIEA0BATH
MIOCTPOECHHBIE MOJEIM, B TOM 4YHCIE U C
WCTIONIb30BaHHUEM ammapaTa anreOpsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMEL
IIPY PELLICHUH 3a]1a4.

IHosyuaTs mpeacTaBJjieHHe OT€OMETPUH Kak O
pa3BUBarOLIEKCA Hayke, uccnenyouen
OKPYKalOIIUA MHUpP, CBA3aHHOW C pPEaIbHBIMU
00BbEeKTaMH, TOMOTAMOIIEH PEHINTh peajibHbIC
JKU3HCHHBIC CUTyalluu O POJIMCTEPEOMETPUN B
pPa3BUTUM  COBPEMEHHBIX HMHXEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe mianuposanue 'EOMETPUS, 10 kinace

(34 B Henento, 34 yueOHBIX Heaeu, uToro — 102 v)

Ne Hama Tema ypoka
n/n | ITnan ‘ Daxkm
BBenenue B crepeoMeTpuio -234
1 1 nHeoensn OcHoBHbIE NpaBuiIa U300paXKeHHs Ha PUCYHKE TIIOCKOCTH, MapaijiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
2 [lonsATHS cTepeoMeTpun: TOUKA, IpsMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE

MpaBHJIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, NMapajlIeIbHBIX TPSIMBIX
(0oTpe3koB), cepeIMHbI OTpE3Ka.

3 [TonsaTus: nepecekaronyecs MIOCKOCTH, IEPECEKAIOLINEC IPsAMasi U INIOCKOCTh;
HOJYTIPOCTPAHCTBO.

4 2 neoensn [MTonsTHA: IepeceKaroIuecs MI0CKOCTH, IEPECEKAIOINECs IPMast U MJI0CKOCTb;
MOJYTIPOCTPAHCTBO.

5 MHororpaHHHKH, 1300paKeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOUIUX O0BEKTOB.

6 MHororpaHHUKH, 1300paXKeHHE MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOUIUX O0BEKTOB.

7 3 Heodena AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEACTBUS U3 HUX.

8 AKCHOMBI CTEpEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH | TIEPBbIE ClieACTBUS U3 HUX. CIIOCOOBI 3a1aHus
IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U IIJIOCKOCTEH.

10 4 neoensn N300pakenne ceueHni MUpaMuIbl, Kyda U MPU3Mbl, KOTOPBIE IIPOXOJIAT Yepe3 UX

pebpa. M3o0paxenne nepecedeHrs MOITyIeHHBIX II0CKOCTeH. PackpamBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU [[BETAMHU.

11 N3o0pakeHne ceueHni MUpaMuIbl, Kyoa U IPU3MBbI, KOTOPBIE IIPOXOJIAT Yepe3 UX
pebpa. M3o00paxenne nepecedeHus NOITy4eHHBIX IUIOCKOCTel. PackpammBanne
MIOCTPOEHHBIX CEUYCHUH pa3HbIMU LIBETAMH.

12 N300paxenune ceueHnii mupaMuibl, Kyoa U IpU3Mbl, KOTOPbIE POXOAST Yepe3 UX
pebpa. M300paxkeHne nepeceyeHns MoJyYeHHBIX MIIOCKOCTe!. PackparinBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU IIBETAMH.

13 S nedens N300paxenne ceueHnii mupaMu/ibl, Kyoa v Ipu3Mbl, KOTOPbIE IPOXOIAT YEPe3 UX
peOpa. M300paxeHue nepecedeHns NOIy4EeHHBIX IIII0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHNUH pa3HbIMM LIBETAMHU.

14 Mertopa cnesoB Al MOCTPOEHUS CEYSHUH.

15 Meton cnenoB A nocTpoeHus ceueHuil. CBoicTBa nepeceueHuil NpsMbIX U
IJIOCKOCTEH.

16 6 neoena Meton cnenoB A NOCTpoeHus ceueHui. CBOMCTBA NepeceueHn il MPsMbIX U
IJIOCKOCTEH.

17 ITocTpoenue ceuenuii B nupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX Y€PTEKEH U 3aIHCh IaroB IOCTPOCHUSI.

18 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpeM Toukam Ha pedbpax. Co3zmanue
BBIHOCHBIX YePTEKEH M 3aIHCh [IIATOB MTOCTPOCHHSL.

19 7 neoenn [TocTpoenue ceuenuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEpTEXeH U 3alKCh IaroB MOCTPOCHUSI.

20 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEpTEXel U 3alKCh IIaroB MOCTPOCHUSI.

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MTPOMOPLIUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB.
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22 8 Heoensn [ToBTOpenue miannmerpun: Teopema Menenasi. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX uepTeskax. Mcropus pa3BUTHS IJITAHUMETPUU U CTEPEOMETPHUH.
23 KonTtpoabsHnas padora Nel «Akcnomsl crepeomerpuu. CedeHus»
B3anMHoe pacnosio:keHue NPAAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacrionoxeHue npsMbIx B IpocTpancTBe. CKpeluBaronyecs npsivble.
[Ipu3naku ckpemuBaromuxcs npsamoix. [lapamiensHpie npsMbie B TPOCTPAHCTBE.
25 O Heoensn Teopema 0 cylieCTBOBaHUU U €AMHCTBEHHOCTH IIPSIMON MapasulesIbHON JaHHOU
MPAMOM, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JieKalllell Ha JaHHOU
npsiMoii. JlemMMa o mepeceueHnn napamieabHbIX MPSMBIX MIOCKOCTHIO.
26 [TapamenpHOCTB Tpex NpsMbIX. Teopema 0 Tpex napajuieIbHbIX MPSMBIX.
Teopema 0 ckpenMBarOIINXCS MPSIMBIX.
27 [TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA MAPALIETBHOTO
npoektupoBanus. M3o0paxeHue pasHbIx GUryp B napamieIbHONU TPOSKIIUH.
28 10 LentpanbHas npoeKus. YTOI ¢ COHAPABICHHBIMA CTOPOHAMHU. YTOJ MEXKIY
Heldens NPSAMBIMHU.
29 3azauM Ha JOKa3aTeJIbCTBO U UCCIIEIOBAHKE, CBA3aHHbIE C PACIIONIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
IMapajuieJbHOCTb NPSIMBIX M IVIOCKOCTEH B MPOCTPaHCTBEe — 84
30 [ToHsTHA: MapaIEIbHOCTD MPSIMOM U TUIOCKOCTH B TpocTpaHcTie. [Ipru3Hak
MapayuieNbHOCTH MPSAMOU U TIOCKOCTH. CBOMCTBA MapaieIbHOCTH IPSIMOU U
TJIOCKOCTH.
31 11 ['eomeTpuueckue 3a1a4un Ha BBIYUCIICHUE U I0KA3aTEIbCTBO, CBSI3aHHBIC &
Hedens MapajIeIbHOCTBIO MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
32 [TocTpoenue ceueHus, NPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaAIIENBHOIO IPYTrOW NpsiMOi. PacueT OTHOLIEHUH.
33 [TapannensHas IpoeKLKs, MPUMEHEHHUE JIJIs IOCTPOCHUSI CEUeHU Kyba u
napajuienenuneaa. CBolcTBa napajiesenuesa U Ipu3Mbl.
34 12 [Tapannensublie mockocTu. [Ipu3Haku nmapawieTbHOCTH ABYX MIOCKOCTEH.
35 Helens Teopema o mapanienbHOCTH U €AMHCTBEHHOCTH IIOCKOCTH, MIPOXOIAIIEH yepes
TOUKY, HE MIPUHAIICKAITYIO0 JAaHHOU MIIOCKOCTH U CIIEACTBUS U3 HEE.
36 CBoiicTBa napauieNbHbIX INIOCKOCTEHN: O MapaIEIbHOCTH NMPSAMBIX ITEpEeceUEHUs
IIPH NIEPECEUEHUH IBYX MapalIeNIbHbIX IUIOCKOCTEH TPEThEH.
37 13 CaoiicTBa nmapauienbHbIX MIIOCKOCTEN: 00 0Tpe3Kax mapauieIbHbIX MPSIMBIX,
Helens 3aKJIIOYEHHBIX MEXAY NapajljIeIbHbIMU INIOCKOCTSIMU; O MIEPECEUEHUN MTPSAMOIL C
JBYMsI ITapaJlIeIbHBIMH IIJIOCKOCTSMHU.
IMepneHaUKYyJIAPHOCTH NPSAMBIX U IVIOCKOCTEH B IPOCTPpaHCcTBe — 254
38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a U IPSIMOYTOJILHOTO TTapaJlIeIeHUIEa.
41 Helens Brruncnenue JiH 0Tpe3KOB B KyO€ U IPSIMOYTOJIBHOM Mapalijiesienumese.
42 [lepneHMKyYISAPHOCTD NPSAMOM U IJIOCKOCTH. [IpHu3HaK NepneHIuKyIIpHOCTH
MIPSAMOM U INIOCKOCTH.
43 15 [lepneHuKyISIpHOCTD MPSAMOM U MIOCKOCTH. [IpU3HAK NeprieHIUKYIIPHOCTH
Helens PSIMON U TJIOCKOCTH.
44 Teopema 0 CynecTBOBaHUM M €IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH yepes
TOUKY ITPOCTPAHCTBA U MEPIEHANKYISIPHON TIIOCKOCTH.
45 [TmockocTH 1 epreHUKYIISIPHBIE UM TIPSIMBbIE B MHOTOTPaHHHUKAX.
46 16 [ImocKOCTH M TepIEHAUKYIISIPHBIE UM IPSIMbIE B MHOTOIPAHHUKAX.
47 Helens [lepnennukynsp u HakinoHHas. [locTpoeHne neprieHAUKyspa U3 TOUKH Ha
MPSMYIO.
48 [lepnennukynsp u HaknoHHas. [loctpoeHne neprieHUKyspa U3 TOUKH Ha
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MIPSIMYIO.

49 17 Teopema o Tpex nepneHauKyssipax (mpsimast 1 oOpaTHasi)
50 Helens Teopema o Tpex nepneHauKyisipax (mpsimast 1 oOpaTHast)
o1 VYTroa Mexay CKpelUBatOIIMMUCS IPSIMBIMH.
52 18 [Touck nepneHANKYISAPHBIX MPSMBIX C TOMOIIBIO EPIEHIUKYISIPHBIX
Helens IIJIOCKOCTEH.
53 OpTOroHabHOE MPOCKTUPOBAHHKE.
o4 [TocTpoenue ceueHuii Kyoa, MPU3MBbIL, MPABUIIbHON MUPAMHUIBI C TOMOILBIO
OpPTOTOHAJILHOW IPOEKIINH.
55 19 [TocTpoenue ceueHuii Kyda, MPU3MBbIL, MPABUIIbHOW MUPAMHUIBI C TOMOILBIO
Helens OPTOTrOHAJILHOM IPOECKIIAH.
56 CummeTpust B MPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTH. [1mockocTn cummerpuil B
MHOTOTpaHHUKAX.
o7 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U MJIOCKOCTH KaK CJIECTBUE CHMMETPHH.
58 20 IIpaBunbHBIE MHOTOTpAaHHUKH. Pacuér pacCTOSAHMM OT TOYKH 0 INIOCKOCTH.
59 Helens IIpaBuibHBIE MHOTOTpaHHUKH. Pacuér pacCTOSAHMM OT TOYKH [0 INIOCKOCTH.
60 CriocoObl OIyCTUTh NEPHEHIUKYIISAPHI: CHMMETPHSL, CABUT TOUKH I10
napasiesIbHOM MpsIMOiA.
61 21 CaBur 1o HenapauielabHON NPSMOl, U3BMEHEHNE PACCTOSIHUM.
62 Helens KourpoJabHas padora Ne 2 «B3aumMHoe pacnosioxkeHne NpPAMbIX 1
IUIOCKOCTEl B MPOCTPAHCTBE»
Yribl U paccrossHus — 164
63 [loBTOpEHME: Yyron Mexay NpsIMbIMU Ha IJIOCKOCTU, TPUTOHOMETPHUS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 [loBTOpEHME: Yron Mexay CKpEeUMBaOLIMMUCS PSIMBIMU B IIPOCTPAHCTBE.
65 Heoens ['eomeTpuueckue METO/Ibl BEIYMCIICHUS yTIiIa MEXAY NPSMBIMU B
MHOTOI'paHHHUKAaX.
66 JiByrpansbiil yron. CBONHCTBO JUHENHBIX YIJI0B JBYTPAHHOIO YIJIA.
67 23 [lepnennukynspHble 10cKOCTH. CBONWCTBA B3aUMHO MEPIEHIUKYISIPHBIX
Helens IIJIOCKOCTEM.
68 [Ipu3Hak nepneHIuKyIIpHOCTH IIIOCKOCTEN; TEOpEMaA O MPSAMON MepeceueHus
JBYX IUIOCKOCTEN NEPIEHIUKYIIAPHBIX TPETHEH MIIOCKOCTH.
69 [IpssmoyronbHBIN Napaienenumnes; Ky0o; u3sMepeHus, CBOMCTBa IPSIMOYTOJIBHOTO
napajuleJIenuneaa.
70 24 Teopema 0 quaroHay NpsMOYTOJILHOTO MApAJIENIECIIAIIENA U CIIEICTBUE U3 HEE.
71 Heoens CrepeoMeTpuuecKre 1 MPUKIIAJAHbIE 3a/1a4H, CBI3aHHBIE CO B3AUMHbBIM
PacroI0KEHUEM MPSAMBIX U IIJIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBarOMUeEcs MPsIMbIE, TAPaJUIEIbHBIE TUIOCKOCTH B
CTaH/IaPTHBIX MHOTOTpaHHUKAX.
73 25 [Tapa mapasnienbHbIX IUIOCKOCTEN Ha CKPELIUBAIOLINXCS MIPSMBIX, pACCTOSHUE
Hedens MEXy CKPELIMBAOIMMHUCS IPSIMBIMU B IIPOCTBIX CUTYaLUsX.
74 PaccTostHMe OT TOUKH A0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOMU 110 MIIOCKOCTH.
75 Boruncnenue pacCcTOSHAN MEXy CKPEIUBAOIIUMHUCSA NMPSMBIMH € TTIOMOIIBIO
MEPIEeHIUKYIIPHON MIOCKOCTH.
76 26 TpexrpanHblii yroy, HepaBeHCTBO Ul TpeXrpaHHbIX yrioB. Teopema [udaropa,
Heldensn TEOPEMBI KOCUHYCOB M CUHYCOB I TPEXTPAHHOTO yTJa.
7 DneMeHTHI ChepPUIEeCKO TeOMETPHH: Te0Ie3NUECKUE TUHUHU Ha 3eMIIe.
78 KouTtpoJubHas padora Ne 3 «¥YrJ/ibl 4 paccTOSTHU
MHOrorpaHHuKH - 74
79 27 CucremaTtu3zanus 3HaHUI « MHOTOIpaHHUK U €0 3JIEMEHTHI»
80 Heoens IMupamuna. Buas! nupamua. IlpaBuneHas nupamuza.
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81

IIpusma. IIpsimMas 1 HakioHHAas npu3Mel. [IpaBuiibHas npusma.

82 28 [IpsiMoit mapannenenumnen, NpsiMOYTrOIbHBIN apanenenurnes, Kyo.
83 | nedenn Beimykiisie MHOTOTpanHuKH. Teopema Diinepa.
84 Brinykiieie MHOrorpanHuku. Teopema Ditniepa. [IpaBuiibHbIE U OTYTIPAaBUIIbHbBIE
MHOTOTPaHHUKH.

85 29 KontpoabsHas padora Ne 4 « MHOTOrpaHHUKH

Heolens

BekTopbl B npocTpancTse — 124

86 [TonsiTHe BeKTOpa Ha TJIOCKOCTU U B IIPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOPOB.
89 Heoensn [IpaBuio napannenenumnena.
90 YMHOXEHHE BEKTOpa Ha YUCJIO.
91 31 Pa3noxxenue BekTopa o 0aszucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHON

Helens IIJIOCKOCTH.
92 CkansipHoe mpou3Be/ICHHUE.
93 Brruuciienue yria Mexry BEKTOPaMU.
9 32 [Ipocreiinme 3aa4un ¢ BEKTOPAMHU.
95 Heldens [Ipocreiimme 3aa4u ¢ BEKTOpamHu.
96 [Ipocreiimme 3a1a4m ¢ BEKTOPAMH.
97 33 [Ipocreiimune 3aga4u ¢ BEKTOpaMHu.

Helens

IloBTOpEHUe, 00001IeHNEe U CHCTEMATH3AMS 3HAHMI — S4
98 O060061eHre U cucTeMaTH3aIus 3HaHui «B3anMHOe pacnoioKeHue NpsMbIX U
IJIOCKOCTEH B MMPOCTPAHCTBEY

99 O06o001eHre U cucTeMaTh3anys 3HaHu « MHOTOTpaHHHKH
100 | 34 HroroBas koHTponbHas paboTa
101 | neoens HroroBas koHTpoNbHas paboTa
102 O06o0meHre u cucTeMaTH3alys 3HaHUH: aHAIN3 KOHTPOJIbHON paOOTHI.

HTOI'O - 1024
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