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AHHOTAIIUA
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

I'eomeTpus siBrsieTcs OqHUM U3 0a30BBIX KypCOB Ha YPOBHE CPETHETO O0IIero o0pa3oBaHUs, TaK Kak
O6CCH€‘-II/IBaeT BO3MOXHOCTb U3YYCHHA NJUCHUIIIIMH CCTCCTBCHHOHay‘IHOf;I HAIpaBJICHHOCTU W IMPEAMCTOB
TYMaHUTapHOTO IHKIA. [TOCKOJIBKY JIOTHYeCKOe MBINUICHUE, (OpMHpyeMOe MPH U3YYCHUU O0YYarOIMHUCS
NOHATUHUHBIX OCHOB TreoOMCTprHU, HpU OOKA3ATCIBCTBEC TCOPEM U IMOCTPOCHHUMN LCIMOYKH JIOTHYCCKUX
YTBep)KI[eHHfI npu pemCHUM TCOMCTPHUYCCKUX 3adad, YMCHUC BbIABUI'aTb W OIIPOBEPraTb THIIOTE3bI
HETIOCPE/ICTBEHHO HCIIOJIB3YIOTCS TIPH  PEIICHWH 3a7ad CeCTECTBCHHOHAYYHOTO IIUKJIA, B YAaCTHOCTH
(dbu3mvecKux 3aaad.

ens ocBoeHMs TporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE — pa3BUTHE
WHAUBUAYAIbHBIX CIOCOOHOCTEN 00ydaromuXxcsi MpU U3y4eHUU T'€OMETPUH, KaK COCTaBISIONIEH MpeIMeTHOM
obnactu «MaTtemaTuka u uHGOpPMATHKa» Yepe3 00ecTeueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0ojee MIyOOKMX TEOMETPUYECKHX 3HAHUN M JEHCTBHUM, crienu(UYHBIX T€OMETPHH, U HEOOXOAMMBIX IS
YCIEITHOTO MPOQPECCHOHATBHOTO 00pa30BaHMsl, CBI3aHHOTO C UCIOJIB30BAHUEM MaTCMATHKH.

[IpuoputeTHBIMH 3a7jauaMy  Kypca TEOMETPUU Ha YIIyOJIEHHOM YpOBHE, PACHIUPSIOUIUMH U
YCHJIMBAIOIUMU Kypc 6a30BOr0 YPOBHSI, SABIISIOTCS:

® pacIIMpeHHe TMPEJICTaBICHUS O TEeOMETPUM KaK YacTH MHPOBOH KyJbTypbl U (OPMHPOBAHUE
OCO3HAHUS B3aMMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MUPOM;

e popMHUpOBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaXKHEHUIIMX MaTeMaTH4YECKHX
MOJCIIAX, MMO3BOJJIAIOIINX OIMMUCBIBATE M U3Yy4YaTh PA3HBIC ABJICHHUA OKPYXKAIOIICTO MHpPA; 3HAHUC HOHATHIHOI'O
ammapara 1o pazzaeiny «CtepeoMeTpus» MIKOJIBHOTO Kypca TeOMETPHH;

e popMHUpOBAaHUE YMEHUS BIAJETh OCHOBHBIMHM TOHSATUSIMHU O MPOCTPAHCTBEHHBIX (Urypax M HX
OCHOBHBIMH CBOWMCTBaMU; 3HAHHE TeopeM, (OpMys U YMEHUE UX IMPUMEHSTh; YMEHHS JOKa3bIBATh TEOPEMbI U
HAXOJWTh HECTaHAPTHBIC CIIOCOOBI PEIICHHS 3a/1a4;

¢ (hopMHUpOBaHHE YMEHHUS PaClO3HABATh HA YEPTEKaX, MOJIEISIX M B peaTbHOM MHPE MHOTOTPAHHUKHU H
TeJa BpaIIeHUs; KOHCTPYUPOBATh FEOMETPUYECKHE MOIETIH;

¢ popMHUpOBaHUE MOHUMAHHS BO3MOKHOCTH aKCHOMAaTHYE€CKOTO TTOCTPOCHHUSI MAaTEeMAaTUYCCKUX TEOPHUH;
(hopMHUpOBaHKE TOHUMAHUS POJIM AKCUOMATHKH TIPH MPOBEJCHUN PACCYXKICHUI,

e opMHUpOBaHUE yMEHHs BJIaJeTh METOJAMU JIOKA3aTEIbCTB W aNTOPUTMOB PEIICHHUS; YMEHHUS HX
MIPUMEHS T, TIPOBOJIUTH JTIOKA3aTEIbHBIE PACCYKIACHHUS B XOJI€ PEIICHHS CTEPEOMETPUICCKUX 3a7ad U 33]1a4 C
MPAKTHYECKAM COJIEpKaHueM; (OPMHUPOBAHUE IIPEJCTABICHHUS O HEOOXOJUMOCTH JIOKA3aTebCTB IIPH
000CHOBAaHUM MaTEeMaTUUYECKUX YTBep)K,[leHI/Iﬁ U pPOJIM AKCHMOMATHKU B IPOBCACHHU AOCAYKTHUBHBIX
paccyXIeHHUI;

® pa3BUTHE M COBEPILICHCTBOBAHWE HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OO0ydaromuxcs,
O3HABaTEIbHOU AKTUBHOCTH, UCCJICIOBATCIbCKUX YMCHI/IP'I, KPUTHUYHOCTH MBIINUJICHUA, UHTECPCCAa K U3YUCHUTIO
TreOMETPHH;

e hopmupoBanre (yHKIMOHATHLHOW TPAMOTHOCTH, PEJIECBAHTHON TE€OMETPHH: YMEHHS paclo3HaBaTh
IPOSIBJICHUS TEOMETPUUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B peasbHBIX KU3HEHHBIX CUTYAlUsIX U
IpU  M3YYEHUHM JIPYTUX Y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEM,
MOJICTTMPOBAHUS PEaTbHBIX CUTYaIlUi, UCCIEIOBAHUS MMOCTPOSCHHBIX MOJIENEH, HHTEPIPETAIIMU TTOTYYSHHBIX
pe3yJIbTaToB.

OcHoBHbIE coniepkaTenbHble THHUU Kypca «['eomerpun» B 10—11 xmaccax: «IIpsMble U MIOCKOCTH B
npocTpaHcTBe», «MHororpanHukmn», «Tena BpameHus», «BeKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEY,
«/IBmKEeHUS B TIPOCTPAHCTBEY.



CdhopmynupoBannoe B DenepaqbHOM TOCYAapCTBEHHOM 0Opa30BaTENIbHOM CTAaHIApTE CPEIHETO
oOuiero oOpa3oBaHMsI TpeOOBAHHWE «YMEThb ONEPUPOBATH MOHATHSAMH», PEJIIEBAHTHBIX TI'E€OMETPUM Ha
yray6néHHoM ypoBHe oOydeHus: B10—11 kmaccax, OTHOCHTCS KO BCEM COJIEPIKATEIBHBIM JIMHUSAM Y4eOHOTO
Kypca, a popMHpOBaHUE JIOTHIECKUX YMEHHN PACIIPEeNIeTCsl He TOIBKO 10 COACPIKAaTEIbHBIM JIMHUASM, HO U
no rogam obOydenusi. ComepxaHue oOpa3zoBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
[IpumepHoit paboueil mporpamMmsl, pactpeAenEHHbIM 110 ToAaM 00y4YeHHs], CTPYKTYPHUPOBAHO TaAKHUM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, MPUHIMITMAIBHBIM BOTPOCaM OOYYaroIIuecss oOpamaiuch HEOAHOKPATHO. DTO
MO3BOJIIET OPraHMW30BaTh OBJIAJCHHE T'€OMETPUYECKMMHU TOHATUSMU M HaBBIKAMU TIOCJEIOBATEIbHO H
MOCTYTATENHHO, C COOJIOCHNEM TPUHIINATIA TIPEEMCTBEHHOCTH, 8 HOBBIE 3HAHUS BKIIFOYATh B OOIIYIO CHCTEMY
FeOMETPUUYECKUX TMPEACTaBICHUN OOywarommxcs, pacummpss U yriyomss e€, oOpa3dys MpouHbIe
MHO>KE€CTBEHHBIE CBSI3U.

[Tepexon k U3y4EHHIO T€OMETPUH Ha YTIyO0JIEHHOM YPOBHE IO3BOJISIET:

— co3/1aTh ycinoBus A quddepeHnnanuu 00ydeHus, MOCTPOSHU HHANBUAYAIbHBIX 00pa30BaTeIbHBIX
nporpamMm; obecredyuTh yriayOn€HHOe M3ydYeHHEe TeOMETPHHM KaK COCTaBIsIoNIel ydueOHOro mpeameTa
«MaremaTtukay;

— MOJITOTOBUTh OOYYaIOUIMXCA K MPOAODKEHUI0 M3YUYEHHs] MaTeMaTHKH ¢ y4é€ToM BbIOOpa Oymylieit
npodeccun, odecrieunBasi IPEeMCTBEHHOCTh MEXKIY OOLIMM U MPO(eCcCUOHAIBHBIM 00pPa30BaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B YueOGHoMm 1utane Ha m3ydeHHme yrIyOsn€HHOro Kypca reomeTpun B 10—11 kmaccax oTBoAMWTCS HE
MeHee 3 yueOHBIX YacoB B HEJIENI0 B TEUEHHE KaKJI0Tro roja oOydeHHus, BCEro 3a JBa rojaa oOydeHus — He
MeHee 204 ydeOHBIX 4acoB.

IInanupyeMble MpeaIMeTHBIE Pe3yJbTaThl ocBoeHHs1 [IpuMepHoii padoueii mporpaMmel (10 rogam
00y4eHmus)

OcBoenune yaeOHOTO Kypca «['eoMeTpusi» Ha ypoBHE CpeqHEro o0Iero oopa3oBaHus TOHKHO
o0ecrneunBaTh TOCTHKEHUE CIEAYIONNX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

10 kiacc

e (CB00OOAHO OMEPUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPHH NP PEUICHUH 33/1a4 ¥ MPOBEICHUN
MaTEeMaTHYECKUX PACCYKICHUI.

e [IpuMeHSTh AKCUOMBI CTEPEOMETPHH H CIICICTBUS U3 HUX MPHU PEIICHUH T€OMETPUYCCKHX 3a]1ad.

e KiaccudunmpoBarh B3aMMHOE PACIOIOKEHHE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTRBE;
MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

e  (CB00OOIHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C YTJIaMU B TIPOCTPAHCTBE: MEX/TY TPSIMBIMU B
MIPOCTPAHCTBE; MEX Ty NPSIMOH U TUIOCKOCTHIO.

e (CB00OAHO ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMU C MHOTOTPaHHUKAMHU.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (IIpU3Ma, MUPAMUJA, MPSIMOYTOIbHBIN
napajienenunes, Kyo).

e KiaccudunmpoBath MHOTOTPAaHHHUKH, BRIOWPAst OCHOBAHHS JIIs KJTAaCCHU(DUKAIIHH.

e (CB00OAHO OMEpPUPOBATH NOHATUSAMH, CBA3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB IIOCKOCTHIO.

e  BrimonHATh napasuieabHOe, [EHTPAIIbHOE U OPTOrOHAIbHOE MPOESKTHPOBaHUE (PUTYp HA MIOCKOCTH;
BBITIOJIHATHh U300pakeHus PUTyp Ha TUIOCKOCTH.



CTpouTh ceueHusi MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMHU, BBITIONHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

BrruucasaTe miomaay noBepXHOoCTe MHOTOTPAHHUKOB (MpU3Ma, MUPAMK/IA), TEOMETPUUECKUX TEJ C
pUMEHEHHEM (HOPMYIL.

CBO0OOTHO OTIEPHPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE; IICHTP, OCh U IJIOCKOCTh CHMMETPHH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CB00OOAHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIONIMMHU BEKTOPAM M KOOPAMHATAM B IPOCTPAHCTRBE.
BpInoyiHATE AEWCTBUS HAJl BEKTOPAMH.

Pemate 3agaun Ha [10Ka3aTEIbCTBO MATEMATUYECKUX OTHOIIEHUNW M HAXO0XKICHUE TE€OMETPUUYECKUX
BEJIMYMH, IPUMEHSAS HM3BECTHBIE METOAbl NPH PELIICHHMHM MATEMATUYECKHX 3a7ad MOBBILIEHHOTO U
BBICOKOT'O YPOBHS CJIOKHOCTH.

[IpuMeHsATh TPOCTEUIINE MPOrPAMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMbI MPHU
pEelIEHUH CTEPEOMETPUIECKHX 3aa4.

W3Bnekats, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh  WHMOpPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHX (PUrypax, MpeJACTaBICHHYIO Ha YepTeKaX M PUCYHKaX.

[IpyMeHsATh TOJyYECHHbIC 3HAHUS HAa MPAKTUKE: CPaBHUBATh M AHAJIMU3UPOBATH pPEaJbHBIC CHUTYAIUH,
NPUMEHATh HM3YUYCHHBIE TMOHITHUS B MPOIECCE MOMCKA PEIICHUsS MaTeMaTH4YeCKH CPOpMYITUPOBAHHOM
MpoOJIEMBbI, MOJICTUPOBATh pPEAbHBIE CUTyallMd Ha SI3bIKE T€OMETPHH, HCCIICIOBAaTh IMOCTPOCHHBIE
MOJIETTM C HCHOJb30BAaHUEM TEOMETPUYECKUX TIOHATHH U TeopeM, ammapara anreOpbl; peliaTh
MPaKTUYECKUE 3a/1a4d, CBSI3aHHBIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEITNYMH.

HNmeth mipeacTaBieHus 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTAaBHOW 4acTh (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHIA.

11 kiaace

CB00OOHO OMEpUpPOBATH MOHITUAMHU, CBSI3AHHBIMU C IMJIMHAPUYECKOM, KOHUYECKON U chepruueckoit
MOBEPXHOCTSAMU; OOBSACHATH CIIOCOOBI MOTYYCHHUS.

OnepupoBaTh MOHATUSAMH, CBSI3aHHBIMU C TEJIaMHU BPAILECHUS: IIUIUHIPOM, KOHYCOM, c(hepoil 1 mapom.
Pacno3HaBath Tena BparieHus (LWIMHIP, KOHYC, cdepa U 1ap) U OObICHATh CHOCOOBI MOTYYEHHUS Tell
BpalllCHUS.

KnaccudummpoBars B3auMHOE pacionioxkeHne chepbl U INIOCKOCTH.

BbluncnaTe BeNWYMHBI 3J€MEHTOB MHOTOTPAHHMKOB W TEN BpalleHUs; OO0bEMBI W IJIOLIATH
MOBEPXHOCTEl MHOTOTPAHHUKOB U TEJI BPAILLICHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (hopMyJI.
CB00OJIHO OTEepUpPOBATH MOHATUSMH, CBSI3aHHBIMU C KOMOMHALIMSAMHU TeJl BpallleHUs] © MHOTOTPaHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBIA B cepy M OMHCAHHBIN OKOJIO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK
WIM TE€JIO BpAIlECHUS.

BbraucnsaTh COOTHOIIEHHS MEXKAY IUIOMIAIIMU MTOBEPXHOCTEN M 00bEMaMU MOTOOHBIX TE.

N300paxatrh u3ydaeMble (UIYpbI; BBINOIHATH (BHIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHHsI.

W3Bnekatb, HMHTEPHPETUPOBATH U  NpeoOpa3oBbIBATH  MHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, NPeJCTaBICHHYIO Ha YepTexax U PUCYHKaXx.

CB000OIHO ONIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE.

BhINOTHATH onepanuu Hajl BEKTOpaMHu.

3amaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOI cHcTeMe KOOpMHAT.



e Pemate reomeTpuyecKue 3a/la4uy HAa BBIUHUCICHHUE YIJIOB MEXKY NPSMBIMHU U IIOCKOCTSIMU; BBIYHCIICHUE
pacCTOSIHUM OT TOYKH JO IUIOCKOCTH; B LIEJIOM, Ha MPUMEHEHHWE BEKTOPHO-KOOPJAMHATHOTO METOJIAa MpPH
pELIEHUH.

e (CBoOOAHO OMEPHPOBATH MOHSATHUSMHU, CBSI3aHHBIMH C JIBIDKCHHEM B TIPOCTPAHCTBE; 3HATH CBOWMCTBA
JIBIDKCHUH.

®  BBHINOJHATh HW300pPAKEHHUS MHOTOIPAHHMKOM MW TEJl BpallleHUs NpH TapajUIeIbHOM TEpeHoce,
HEHTPAIBHOW CUMMETPHH, 3€PKAIBHOW CHMMETPHUH, MPH TOBOPOTE BOKPYT MPSAMOM; MpeoOpa3oBaHUS
moao0wus.

e CTpouTh ceyeHHs] MHOTOTPAHHUKOB M TeJ BpalleHHUsA: CEYeHHS UWIHHIApa (mapajuielbHO |
NEPIEHIUKYISIPHO OCH), CEYCHUs KOHyca (MapauieTbHOe OCHOBAHHUIO U MPOXOJSIIEe Yepe3 BEpIIUHY),
CEYEeHUs 1apa.

e lcnosb30BaTh METOIBI MOCTPOCHUS CEYEHUM: METOJ CJEAO0B, METOJ BHYTPEHHETO NPOECKTUPOBAHUS,
METO/ IIEPEHOCA CEKYIIEH MIIOCKOCTH.

e Jloka3pIBaTh TEOMETPUUECKHUE YTBEPKACHUSA.

o [IpumensaTs reoMeTpudeckue (AKTBI IS PEIICHUS CTEPEOMETPUUYCCKUX 3a/ad, IMPErosiararnmx
HECKOJIBKO IIaroB PENICHHsI, €CIM YCIIOBUS MPUMECHECHHUS 3a/IaHbI B IBHOW U HESIBHOU (popme.

e PemaTh 3amauyum Ha JOKA3aTeNbCTBO MATEMATHMUYECKUX OTHOIICHUH M HAXOXIECHUE T'€OMETPUUYECKUX
BCJIMYUH.

e [lpumeHATh NpPOrpaMMHBIE CPEACTBA W SJIEKTPOHHO-KOMMYHHUKAUMOHHBIE CHCTEMBI MpPU PEIICHUU
CTEPEOMETPUUYECKHUX 3a/1a4.

e [IpumeHsATh MONy4YEHHBIE 3HAHUS HA MPAKTHKE: CPaBHUBATh, AHAIM3UPOBATH U OIICHUBATH pPEaJIbHbIC
CUTyallUW; TPUMEHITh W3YYCHHBIC TOHSTHUS, TEOPEMBI, CBOMCTBAa B IIPOLECCE IOWCKA PEUICHUS
MaTeMaTU4ecKn C(OpMyJIMpPOBAHHON MPOOJIIEMBI, MOJICTUPOBATh peaJbHBIC CUTyallMd Ha S3bIKEe
F€OMETPHUH, UCCIIEA0BATh NOCTPOCHHBIE MOJAEIH C HCHOJb30BAHUEM I€OMETPUUYECKUX MMOHATHI U TEOPEM,
ammapaTta ajreOpbl; pemarh NPaKTHYECKHWE 3a/1aud, CBS3aHHBIE C HAXO0XIACHHEM T€OMETPUUYCCKUX
BCJIMYMH.

e lImerp mpencTaBieHus 00 OCHOBHBIX dTamax Pa3BUTHUS TEOMETPUHU KaK COCTaBHOW 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHUH.

COJEPKXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

10 kaacc

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUSA CTEepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. IlonsTHe 006
AKCHOMAaTUYECKOM TOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHoe pacronokeHHe HpSMbIX B IMPOCTPAHCTBE: IEpeceKarolrecs, NapajielbHble U
ckpeuuBaromuecs npsMole. IlpusHakn ckpemmBaromuxcs npsamsix. [lapannenbHOCTs NPSIMBIX M INIOCKOCTEH
B IIPOCTPAHCTBE: MapajuleNbHbIe MpsMbIE B MPOCTPAHCTBE; MapaUIENbHOCTh TPEX MPSAMBIX; MapajIeIbHOCTh
npsMoil 1 miockocTu. [lapamuienbHoe M LEHTpadbHOE MPOEKTHpPOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIE
CBOWCTBAa MapauIeIbHOTO MpOeKTUpoBaHus. M300paxkeHue ¢uryp B mapajuieabHON MPOEKUUH. YTIbl C
COHANpABJICHHBIMU CTOPOHAMH; YIOJ MEXIYy NpsAMBIMH B IpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEM:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapajieNbHbIX MiockocTel. [IpocTeiine mpocTpaHCTBEHHbIE (GUTYPHI
Ha MJIOCKOCTHU: TETpa’p, Napayjiesenure; IOCTPOSHUE CEYeHUH.



[lepneHqUKYIAPHOCTD NPAMOW U IUIOCKOCTHU: MEPIEHAUKYIISIPHBIE MPSAMBIE B IIPOCTPAHCTBE, MPSMBIE
nmapalyiCJIbHBIC W NMEPHCHAUKYIIIPHBIC K INIOCKOCTH, IMPU3HAK TMEPICHAUKYIAPHOCTU prIMOI\/'I U IINIOCKOCTH,
TeopeMa O NPSMOM MEepPHEeHIUKYISIpHON IuiockocTH. OpToroHanbHoe HpoekTupoBaHue. [lepneHaukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSAMOM JI0 TUNIOCKOCTH, MPOEKLHUs GUTYpPbI
Ha IUIOCKOCTb. llepneHauKyJIApHOCTh IUIOCKOCTEH: NPHU3HAK MEPHEHAMKYJSIPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX nepneHANKYJIIApax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY MPSAMOM M IUIOCKOCTBIO; IBYIPAHHBIA YIOJ, JUHEHHBIA YIoi
JBYTPaHHOIO yria. TpéXrpaHHblii U1 MHOrOrpaHHble yribl. CBONCTBA MJIOCKUX YIJIOB MHOTOTPaHHOIO YIIA.
CpolicTBa INIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPaHHOrO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHUKHU

Buznsl MHOrorpaHHUKOB; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroinpHas npusma; npsMas u
HAaKJIOHHas MpHU3Mbl; OOKOBas M IIOJHAas TOBEPXHOCTh MNpu3Mbl. [lapannenenunesn, npsMOYroJbHBIN
napajuleJienunes U ero cpoicrsa. Kparuaiiiinue nmyTH Ha MOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammuna: n-yronpHas nupamuza; NpaBUIbHAs M yceu€HHas
nupamuabl. CBoiicTBa pébep u OOKOBBIX TpaHEW NpaBWIbHOW NHpamubl. lIpaBuiibHBIE MHOTOTPAHHUKU:
IIpaBWIbHAs NIPU3Ma U NIPAaBWIbHAS IMPAMU/A; IIPABWIIBHAS TPEYTrobHAs MMpaMuUa U NPaBUIIbHBIN TETpadIp;
ky0. IIpeacraBnenue o mpaBUIIbHBIX MHOTOTPaHHHUKAX: OKTa’dAp, AOACKAdIP U UKOCA3P.

Bblunicnenne 31€MEHTOB MHOTOIPAaHHMKOB: péOpa, AuaroHanu, yriasl. [lmomanas  O6okoBoit
MOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TMPSIMOM TNPU3MBI, IUIOMIAJh OCHOBaHUH, TeopemMa O OOKOBOMU
MOBEPXHOCTU NpsIMOM Tpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH NMPABUIBLHOW MUPAMUIBL,
TeopeMa O IJIOUIAN yCCUEHHOU MUPaMUIBIL.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTBI CHMMETPHUM INPABUWIBHBIX MHOTOTPaHHUKOB. CHMMETpHs B
MIPAaBUJIBHOM MHOTOIPAaHHHUKE: CUMMETpHs INMapajulejenuIesa, CUMMETPHS NPABWIBHBIX IPU3M, CUMMETPUS
IIPABWJIBHOM NMUPaMUBbI.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

[lonsaTHs: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, J/AJMHA HEHYJIEBOIO BEKTOpA; BEKTOPHI
KOJUJIMHEApHbIE, COHANpAaBJICHHbIE U IPOTUBONOJIOXKHO HAINPaBICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleficTBUsI C BEKTOpaMU: CJIOXEHHE M BBIYMTAHHE BEKTOPOB; CYMMa HECKOJIBKMX BEKTOPOB; YMHOXXEHHE
BEeKTOpa Ha uucio. CBoicTBa cioxeHHs BeKTOpoB. CBoMCTBa yMHOXKEHHS BekTopa Ha uucio. llonarue
KOMIUTIaHapHble BEKTOpHIL. [Ipu3Hak koMIutanapHocTH TpEX BekTopoB. [IpaBmiio napamienenunena. Teopema o
pa3joKeHUM BEKTOpa IO TPEM HEKOMIUIAaHApHbIM BekTopaM. [IpsmMoyronbHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopauHatel Bekropa. CBsi3b MEXAYy KOOpAMHATAMU BEKTOpA M KOOPAMHATAMHU TOYEK. YTOJ
Mex a1y BekTopaMu. CKaliipHOE MTPOU3BeIeHNE BEKTOPOB.

11 Kiacc

Tesa BpameHust

IlonaTus: UMIMHApPUYECKas MOBEPXHOCTb, KOHMYECKAas IMOBEPXHOCTb, ceprueckas MOBEPXHOCTb,
oOpasyromue noBepxHocTei. Tena BpaimeHus: IWIMHIP, KOHYC, YCeU€HHBIN KOHYyC, cdepa, map. Bzaumuoe
pacrosio’keHre cdepbl M IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpalleHUs Ha
wiockocTH. Pa3BépTka nuauHapa u KoHyca. CUMMeTpus cepsl U 1mapa.

O06BéM. OcHOBHBIE CBOICTBAa 00bEMOB Tel. Teopema 00 00bEME NPAMOYTOJIBHOTIO NapajljieNenuneaa u
cieactBus u3 He€. OOBEM MpsAMON M HAKIIOHHOW MPU3MBI, HWIMHAPA, MUpaMusl U KoHyca. O0bEM mapa u
IIIApOBOT'0 CETMEHTA.



KOMGI/IHaL{I/II/I TCJI BpallCHUd U MHOT'OI'PaHHUKOB. HpI/ISMa, BIIMCaHHAaA B HUJIUHAP, OMKUCAHHAA OKOJIO

muHapa. [lepeceueHne cdepbl M mapa ¢ miockocTeio. Kacanuwe miapa u cdepsl miockocthio. [loHsTHE

MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, cepsl, BNMCAaHHONH B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[Tnomans MOBEpXHOCTH HWIIMHIPA, KOHYCA; Iuiomaas chepsl u e€ gacreit; [logodue B mpocTpaHCcTBe.

OTtHomenne 00bEMOB, IIIOLIACH MOBEpXHOCTEH MogoOHbIX (uryp. [IpeodbpazoBanue moao0us, TOMOTETHSI.

Pemenne 3a1a49 Ha MIIOCKOCTH C MCIIOJIH30BAHUEM CTCPCOMCTPHUICCKUX MECTOOB.

[locTpoenne ceueHHMil MHOTOTPAaHHMKOB W TeJ BpAILIEHHS: CEYEHHs LWIMHApA (IapajulebHO U

MEPIEHANKYIISIPHO OCH), CEUYCHHUs KOHyca (MapauielbHOE OCHOBAHHUIO WM TPOXOSIICe UYepe3 BEPIINHY),

CCUCHU 1Iapa; METOAbI MMOCTPOCHUA CEUEHUN: MCTO[ CICA0B, METOJA BHYTPCHHCTO IMPOCKTHPOBAHUA, METO
MepeHoca CeKylel MIOCKOCTH.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepauuy HaJl BEKTopamMH. BekropHoe yMHOXeHHE BEKTOpoB. CBolicTBa
BEKTOPHOTO YMHOXeHHUs. [IpsmMoyronpHass cucreMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTsl BeKTOpA.
Paznoxenue BekTopa 1o 6azucy. KoopimHaTHO-BEKTOPHBIA METO ITPH PEILICHUH T€OMETPUUYECKUX 3ajad.

JIBH:KeHHS B IPOCTPAHCTBE
JBwxkenust mpoctpaHctBa. OrtoOpaxkenus. JBwxkeHus u paeHcTBO ¢uryp. OOmme cBoicTBa

JBWKECHUN. BUnbl ABMKEHUH: NapajuleibHBIM IEPEHOC, LEHTPajdbHas CUMMETPHUs, 3epKaJlbHAsl CUMMETpPHS,
MOBOPOT BOKPYT mpsimoid. IIpeoOpazoBanust monobus. Ipsmas u chepa Diinepa.

TEMATHYECKOE IIJIAHUPOBAHME YYEBHOI'O KYPCA
(II0 TOJAM OBYUYEHMUS)

10 ki1acc (He MeHee 102 yacoB)

HasBanue
pasaeJia
(Tempbl) OcHoOBHBIE BUIBI 1€ATEJIbHOCTH
OcHOBHOE coaepkaHue
Kypca yyammxcst
(KOJIMYeCTBO
4acoB)
BBenenue OcHoBHbBIE Onpenensitb IIOCKOCTh Kak (QUIypy, B
B NMPOCTPAHCTBEHHBIE (PUIYPBI. | KOTOPOU BBHITTOIHAETCS INIAHUMETPHS.
crepeoMeTpH [TonsiTrs CTEPEOMETPHUH: Henatp MPOCTEUILINE JIOTUYECKUE
10 TOYKa, TMpsMasi, IUIOCKOCTb, | BRIBOJBI U3 aKCHOMATHUKH INIOCKOCTH.
(23 4) IIPOCTPAHCTBO. OcHOBHbIE [IpuBoauTh [IPUMEPHI peATBHBIX
npaBwia  M300pakeHHs  Ha | 00BEKTOB, ujeann3amnuein KOTOPBIX
PUCYHKE IJIOCKOCTH, | SIBJISIFOTCSI aKCHOMBI T€OMETPUHU.
napasuiesIbHbIX PSIMBIX N3yuarts, MPUMEHSITh MPUHLIHIBI
(OTpe3KOB), CepeIMHBI OTPE3Ka. | TOCTPOCHHUS CEUYCHUM.
[ToHsTusA: nepecekarommecs Hcnoab3oBarh U1t MMOCTPOCHUS

INIOCKOCTH, IICPCCCKAIOIMIMUCCA
npsAamMas )51 IIJIOCKOCTD,

CEYEHU METO/ CIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH
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MOJIyIPOCTPAHCTBO.
MHoOrorpaHHuky,

U300paKeHHe IPOCTENIINX

IIPOCTPAHCTBEHHBIX duryp,

HECYIIECTBYIOIHNX OOBEKTOB.

AKCHOMBI CTEPeOMeTPUH U
nepBble CJIeICTBUS U3 HUX.

CriocoObl 3a7jaHusl TPAMBIX
U TUIOCKOCTEN B IPOCTPAHCTBE.

O6o3HaueHHusT MPSAMBIX |
IIJIOCKOCTEH.

Ceuenus. N3o6paxenne
CeUCHUH THpaMuIbl, Kyba u
OpU3MBI, KOTOPBIE MPOXOMST
yepe3 ux péopa. M3obpaxkeHue

MepeceyeHus MOJTY4YEeHHBIX
IJI0CKocTer.  PackpamuBaHue
MTOCTPOCHHBIX CceUYeHUN
pa3HBIMU LIBETAMMU.

Metoa cJIe10B IS
MOCTPOCHUS CeYCHMH.
CaoiicTBa IepeceucHU
MIPSMBIX 151 IJIOCKOCTEM.
[TocTpoeHne CEUCHUI B
nupamMmuae, Kyoe 1o Tpém

ToukaM Ha pe&opax. Cozmanue
BBIHOCHBIX YEpTEXKEH U 3aIUCh
[1arOB MOCTPOEHUSI.

IHoBTOpEHUE
IIAHUMETPUH.

Teopema 0
MPONOPLUOHATIBHBIX OTPE3KaX.
[Tomobue TPEYTOJILHUKOB.
Teopema Menenas. Pacu€tel B
CEUYEHUSAX Ha BBIHOCHBIX
yepTexKax.

Hctopus pa3BUTHUS
IJIAHUMETPUH U CTEPEOMETPUHU

IIJIOCKOCTH.

Pematb crepeoMeTpuyecKue 3a1aud: Ha
ONPEAEIICHUE BUJA CEYEHUSI U HAXOXKICHUE
€ro IUIOLIA/IH.

AKTyanu3upoBaTh (AKTBI W  METOJBI
IJIAHUMETPUH, pEJeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

Hcnoab30BaTh 1pyU  PENICHUM  3aj1a4
CICAYIONINE TJIAaHUMETpUUecKrue (GakThl U
METO/IBL:

Teopemsl @aneca U 0 IPONOPLUOHATIBHBIX
OTpe3Kax. AJNTOPUTM JIEJIEHUS OTPE3Ka Ha 7
paBHBIX yacten. Teopema Menenas.

PaBHoOenpeHHbIN TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpsiMOyrosibHBIA TpeyronbHUK. (CBOMCTBO
CpelAHell JTuHUU TpeyroyibHUKA. CBOWMCTBO
OMCCEKTPUCHI yria TPEYTrOJIbHUKA.
CBOICTBO MeJIMaH TPEYTrOJbHHKA.

[Tpu3Haku no100ust TPEYTOIBLHUKOB.

IoayuaTb npeacTaBJIeHUs 00
OCHOBHBIX 3Tanax pa3BUTUS T€OMETPUU KaK
cocTaBHOM yacTu ¢yHIaAMEHTa pPa3BUTHS
TEXHOJIOTUH

B3aumHoe
PacCIOJI0KeH
He MNpPAMBIX
B
NMPOCTPAHCTB
e

B3anmHOEe  pacnonoxeHue
NpsIMBIX B IIPOCTPAHCTBE.
CkpemmBarommecss  OpsiMbIE.
IIpu3Haky  CKpelMBarOIIUXCS
MPSMBIX.

ITapajutenibHblE TpsIMBIE B

Knaceupuuuponarn B3aMMHOE
PACIIOJNIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
WUIKOCTPUPYSI  PUCYHKaMM UM TIPUBOAS
MIPUMEPBI U3 PEAIBHOMN KU3HU.

Jloka3pIBaTh TEOpeEMY 0
CYIIECTBOBAHHH U €JUHCTBEHHOCTH




(64)

nmpocTpaHcTBe. Teopema o
CYyILLIECTBOBAaHUH u
€AUHCTBEHHOCTHU PSAMON
NapajuieIbHOW TaHHOW NIPSIMOH,
[POXOMSIIEH  4Yepe3  TOYKY
MPOCTPAHCTBA WU HE JIEXKAIIECH
HAa JaHHOM mpsiMou. Jlemma o
MEPECEYEHNN  MapajlIeNIbHbIX
MPSMBIX MJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSAMBIX.
Teopema 0 TpE€X mapauIeIbHBIX
MPSIMBIX.

Teopema 0
CKPEIIMBAIOIIUXCS MPAMBIX.

[TapannensHOE
npoekTupoBanue.  OCHOBHBIE
CBOKCTBA [1apaJuIeIbHOIO
MIPOCKTUPOBAHMSI.
N3o0paxkeHne pa3HbiX Quryp B
napajuieIbHOW MPOEKIIUH.

LleHTpanbHast IPOEKLHS.

Yron ¢ coHalpaBI€HHbBIMU
CTOPOHAMHU. Yron MEXKTY
PSIMBIMU.

3ajayu Ha OKa3aTesIbCTBO U
WCCIICIOBAHNUE, CBSI3aHHBIE C
pPACIIOJIOKEHUEM  TPSIMBIX B
IIPOCTPAHCTBE

IIapajuIeIbHOW IPSIMOM, MPOXOIAIIEH Yepes
TOYKY IIPOCTPAHCTBA M HE JIEXKalled Ha
APYroyl NpsMOH; JIEMMY O TIIEPECEUCHUHN

IIJIOCKOCTH JIBYMSI napajieIbHbIMU
MPSAMBIMU; TEOPEMY O TPEX MapajjIeIbHbIX
MPSAMBIX.

Jloxka3biBaTh MIPU3HAK

CKPEIIUBAIOIINUXCA MPSIMBIX,
CKPEIIMBAIOLINUXCS TPSMBIX.

Jloka3pIBaThL TEOPEMY O PABEHCTBE
YIJIOB C COHAMPaBJIECHHBIMU CTOPOHAMHM.

OO0bLsACHATD, 4TO Ha3bIBACTCS
napauiesIbHbIM u [EHTPATLHBIM
MPOCKTUPOBAHMEM M KaK BBIMOJIHAETCS
MPOEKTUPOBAaHUE (PUTYP HA TIOCKOCTh.

Jloka3pIBaTh CBOICTBA MapaJlIeIbHOTO
MPOCKTUPOBAHMUSI.

N300paxkaTth B napaJuieIbHON MPOSKIIUU
pa3HbIe TeOMETPUYECKHUE (DUTYPHI.

Pemarthb crepeoMeTpruyecKkue 3ajadd Ha
JIOKa3aTeJIbCTBO u HCCJICIOBAHUE,
CBSI3aHHBIE C PACIOJI0KEHHUEM TPSIMBIX B
MIPOCTPAHCTRE.

IIpoBoauth

TEOpeMy O

JOKa3aTeJIbHbIC
paccyXaeHus npu pelmeHnn
T€OMETPUYECKUX 3a7a4, CBS3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE.

CpaBHuBarhb, aHAJIM3MPOBATH "
OLICHMBATbL  YTBEPXKICHHS C  LEJbIO
BBISIBIICHUSl JIOTMYECKM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKICHUN.

MopaeanpoBarb pealbHbIE CUTYyallWH,
CBA3aHHBIC CO B3aMMHBIM DPAaCIOJIOKEHUEM
IpSAMBIX B IPOCTPAHCTBE, Ha  SA3BIKE
TrE€OMETPUH.

HccaenoBaTs IOCTPOCHHBIE MOJAEIH C
WCIIOJIb30BaHUEM I€OMETPUYECKUX TMOHATUI
U TEeOopeM, ammapara ajireOpbl, HUPPOBBIX
pECYpCOB.

IHHoayyars npeacraBjieHne 0
LHEHTPAIbHOM  MPOEKTUPOBAHMM U 00
UCTOPUHU PabOT MO TEOPUH MEPCIIEKTUBBI

IHapaJuieanb

[TonsTus: mnapamIeabHOCTh

Kaaccuguuuposarp B3aMMHOE




HOCTb

OpsAMOM M IUIOCKOCTH B

pPAaCIOJIOKEHUE TPSMOM M IUIOCKOCTH B

NPSAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, NMPUBOJS COOTBETCTBYIOIINE
IUIOCKOCTeH [Ipu3Hak  mMapamIeNnbHOCTH | IPUMEPHI U3 PEATBHOM KU3HH.
B MPSIMOU u IUIOCKOCTH. DopMyIMPOBATH OIpeeIICHUE
npocrpancts | CBoiicTBa MapajuIeNIbHOCTH | MapAJIIEAbHBIX NPSIMOM U TUIOCKOCTH.
e MPSIMOM U TIJIOCKOCTH. Jloka3pIBaTh MIPU3HAK 0
89 ['eomeTpruueckue 3alauyd Ha | NAPaJUIETbHOCTH TMPSAMOM M IUIOCKOCTH;
BBIYMCJIEHUE U JOKA3aTeNIbCTBO, | CBOMCTBA  MApaUIENIbHOCTH  HPSAMOA U
CBSI3aHHBIE C MAPAJLIEIIBHOCTHIO | INIOCKOCTH.
NpsAMBIX U IUIOCKOCTEHM B Pemiate crepeomerpuueckue  3amayu
IIPOCTPAHCTBE. BBIUNCIICHUSI U JOKA3aTEJIbCTBO, CBSI3aHHBIC
[Toctpoenue CEUYEHHS], | C MAPALICIIbHOCTHIO MPSMBIX U IIOCKOCTEN
IIPOXOALIEr0 4Yepe3 JaHHYIO | B IPOCTPAHCTBE.
NpsAMYK)  Ha  4YEepTexe U Pemiarp npakThyeckue 3agadud  Ha
[1apajuIeIbHOTO OPYrou | IOCTPOEHUE  CEYEHMH  HAa  4YepTekax
npsMoil. Pacyér OTHOIIEHUM. | TETpajdApa U napajuieienuneaa.
[TapannenbHas MIPOEKIIHNS, Pematp crepeomeTpuyeckue  3aJayw,
IIPUMEHEHUE JUIsI TIOCTPOCHMS | CBA3aHHBIE C  IIOCTPOEHUEM  CEUYECHUI
CECUECHU N KyOa U | IUIOCKOCTBIO.
napajuiesielune1a. IIpoBoauTh JIOTUYECKH KOPPEKTHHIE
CBoiicTBa napajuieNieluIea | 10Ka3aTelIbHbIE PACCYKICHHS MIPU PELICHUH
Y TIPU3MBL. F€OMETPUUYECKUX  3aa4  CBS3aHHBIX C
[TapannensHple IIIOCKOCTH. | IAPAJLIEIBHOCTHIO IIJIOCKOCTEN.
[Ipu3Haku MapaJyIeIbHOCTH CpaBHuBaTh U aHAJIU3MPOBATH
IBYX IUIOCKOCTEHN. Teopema o | pealpHble  CUTyaluW,  CBS3aHHBIE  C
IIapaJuIeIbBHOCTH Y | TAPAJUIETBHOCTBIO NPSIMOM M IUIOCKOCTH B
€UHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOJAEJIHPOBATH pPEAIbHBIC
MIPOXOJALIEH Yepe3 TOUKY, HE | CUTYallu, CBSI3aHHBIE C MMApaJUIEIbHOCTBIO
MIPUHAJIEKAITY IO JAHHOM | IPSAIMOM M IUIOCKOCTH B NIPOCTPAHCTBE, Ha
IJIOCKOCTH U CJIEACTBUS U3 HEE. | A3BIKE TEOMETPUU
CBoiicTBa  mapaJIEIbHBIX
IJIOCKOCTEN: O apajIeIbHOCTH
IpSMBIX  IEPECEYEHUs]  IPHU
IIEPECECYCHUN JIBYX
MapajyIeIbHbIX IJIOCKOCTEN
TpEThEN; 00 OTpe3Kax
IapajuIeIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEXITY
MapajuIeNIbHBIMU TITIOCKOCTSAMU;
O TEPECEYEHUU MpsSIMON €
JIBYMSI napajuieIbHbIMU
IIJIOCKOCTSIMH
Hepnenau | IloBTOpeHue: TeopeMa AxktyanuzupoBaTh (aKThl U METObI
KyJsipHocTh | [ludaropa Ha  1IOoCKOCTH, | IITAHUMETPHH, pEIICBaHTHBIC TEME,
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NpsIMBIX  H
IJIOCKOCTeM
B
NPOCTPAHCTB
e

(25 9)

TPUTOHOMETPUS
OPSMOYTOJIEHOTO
TPEYTrOJIbHUKA.
CgolicTBa
MPSAMOYTOJIBHOTO
napasuielIeIuneaa.
BeluncneHnve OiMH OTPE3KOB B
KyOe U IPSIMOYTOJILHOM
napajuieseInunese.
[lepneH UKy ISAPHOCTH
PSAMOM U TIOCKOCTH. [Ipr3Hak
MEPIEHAUKYJISIPHOCTH  MPSIMOM
u miockoctu. Teopema o

KyOa u

CYyILLIECTBOBAHUH u
€AUHCTBEHHOCTH MIPSIMOU,
MPOXOAIIEH  4Yepe3  TOYKY
IIPOCTPAHCTBA 17}
NEPIEHIUKYIJISIPHON K
mwiockoctu.  Ilmockoctn m
IIEPIICHIUKYJIAPHBIE UM IIpsMast
B MHOT'OTPAaHHMKAX.

[lepnenaukysp 51
HAaKJIOHHAs.

[TocTpoenune nepneHauKyspa
13 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX
NepHeHauKyapax (mpamas u
oOpatHas).

Yron MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[Touck NEPIEHINKYJIIPHBIX
MPSMBIX C MIOMOILBIO
MEPIEHIUKYJISIPHBIX
IIJIOCKOCTEN

OpTtoronanbHOe
IIPOEKTUPOBAHUE.

[loctpoenue ceuenuir KyoOa,
IIPU3MBI, IPaBUIILHON
MAPaMU/IbI C MTOMOILBIO

OPTOTOHAJIBHOM IIPOEKIIUU.
CummMmeTpuss B NPOCTPAHCTBE

OTHOCHUTEIIBHO IJIOCKOCTH.
Ilmockoctn  cuMmeTpud B
MHOTOTPaHHHUKAX. IIpuzHax

MPOBOJIUTH AHAJIOTUU.

D®opmMyIHPOBATH onpeaeJIeHHs:
MEPIEHIUKYJISIPHBIX PSIMBIX B
MPOCTPAHCTBE;  OMNpPEACIICHHE  MPSMOMU,
MEPIEHIUKYJISIPHON K TJIOCKOCTH.

Jloka3bIBaTh: JIEMMY 0
MEePIEHIUKYJIIPHOCTUA JIBYX MapajuiebHBIX
NpSMBIX K TPEThEH NPSIMOH; TEOPEMBI O
CBSA3U MEXIY MapauIeNbHOCTBIO MPSAMBIX H
UX NEPHEHIUKYISPHOCTHIO K IUNIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAIONIYIO
MpU3HAK MNEPHEHAUKYISIPHOCTU MPAMON U
IJIOCKOCTH; TEOPEMY O CYILIECTBOBAHUU U
€OIUHCTBCHHOCTH  NOPSIMOW, MPOXOISIIEH
4yepe3 JaHHYI0 TOUYKY U MEePIEeHANKYISIPHOM
K JTaHHOW ITIOCKOCTH.

HN3o0paxkars B3aHMHO
MEPIEHIUKYJIIPHBIE MPSMYIO U TUIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO
MEePIEHIUKYJIIsSIpa OTHOILIEHUIO K
IIJIOCKOCTH.

[onyuaTrs npeacraBiieHHe O 3HAYCHUU
NEpHeHIMKYJIsipa Uil JAPYyrux oonacTtei
Hayku ((usuka, >HepreTuka, JazepHbIe
TEXHOJIOTHH), B pEAJIbHON JKU3HU (TEXHUKA,
OKpYy>Karolias 00OCTaHOBKa).

Jloka3pIBaTh yTBEPKICHUS, CBSI3aHHbBIC C

1o

MPOCKIMEW  MPSIMOM  HA  IUIOCKOCTb,
HENEPIEHIUKYISPHYIO K 3TOU MPSIMOM.
Jloka3bIiBaTh TEOpEMY 0 TPEX

NEPIEHIUKYIApaX U TeopeMy OOpaTHYIO

TEOPEME O TPEX NMEPIEHIUKYJIIIpax.
IMoayuaTb npeacTaBjieHne

OpPTOTrOHAJIBHOM MPOEKTUPOBAHUH.

Jloka3pIBaTh TEOPEMY O MPOEKIIUU TOYKH
Ha IPSIMYIO.

Pemate crepeomeTpuueckue  3ajayw,
CBSA3aHHBIE  C  MEPHEHAUKYJISPHOCTHIO
IIPSIMOM M INIOCKOCTH.

PemaTe npukiiagHele 3aa4d, CBA3aHHbBIC
C HAXO0XJICHHUEM I€OMETPUYECKUX BEJINYUH.

Pemate  crepeomeTpuuecKkue  3aJayM,
CBSI3aHHBIE C IPUMEHEHHEM TEOPEMBI O TPEX
NEPHEeHANKYJIIpax, HaXO0XJACHUEM

00
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MEPIEHANKYJISIPHOCTH MPSIMOU
U IUIOCKOCTH KakK CJIEICTBUE
CUMMETPUH. [IpaBunbHbIC
MHOTOTPaHHUKHU

Pacuér paccrostHuil OT TOYKH
no  mwiockoctd.  CrocoObl
OMYCTUTh  NEPHEHIUKYJISAPHI:
CUMMETpHUSI, CIABUI TOYKH IO
napauiesibHol npsmoil. Casur
[0 HeNapauleIbHOU MPSMOU,
M3MEHEHUE PACCTOSIHUN

PacCTOSIHU, MOCTPOCHUEM MTPOECKIIUH.

CpaBHuBarthb ]| aHAJM3UPOBATH
YTBEPKIEHUA C  LEIbI0  BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJICHUH.

AHaJIM3UPOBATH M MOACJUPOBATH HA
A3bIKE TEOMETPUM pPEajbHbIE CUTYyalNH,
CBSI3aHHBIE c MEPIIEHAUKYJIIPHOCTHIO
NpsAMOM W IUIOCKOCTH;  HCCJIeI0BaTh
MMOCTPOCHHBIE MOJENIU, B TOM YHUCIE U C
UCIIOJIB30BaHUEM anmnapara ajireOpsl

Yrael u
paccTosiHUs

(16 v)

[ToBTOpEHUME: Yyroji MEXIy
NpsSAMBIMM ~ Ha  TUIOCKOCTH,
TPUTOHOMETPUS B

IIPOU3BOJIBHOM TPCYTOJIbHUKCE,
TCOPCMa KOCHMHYCOB.

[loBTOpEHUE: YTrOa MEXIY
CKpEILIMBAIOIIMMHUCS TNPAMBIMHU
B IIPOCTPAHCTBE.
['eomeTpuueckue METObI
BBIYMCIICHUSA  yIJla  MEXIy
IIPSAMBIMHA B MHOTOT'PaHHUKAaX.

JIByrpaHHbIii yroi.
CBOWMCTBO JIMHEMHBIX  YIJIOB
JBYTPAHHOTO yIJIA.

[leprieHAuKYyIIIpHBIE
IIJIOCKOCTH.

CaoiicTBa B3aUMHO
MEPIEHINKYJIIPHBIX
IJIOCKOCTEMN. [IpuszHax
NEPIEHANKYJIAPHOCTH
TUTIOCKOCTEM; Teopema 0
MpsAMOM  TEepEecCedYeHnsl JBYX
IIJIOCKOCTEN
NEPIEHINKYJIAPHBIX ~ TPEThEU
IIJIOCKOCTH.

[IpsAMOyTOaBHBIN
napasieyenunes; KyO;
U3MEPEHUS, CBOMCTBa
MPSAMOYTOJIBHOTO

napaJuiCJICIMIIC/1a. TeopeMa 0

AKTyaIu3upoBaTh (AKTBI U  METOJBbI

IJIAHUMETPUH, peeBaHTHbIE TEME,
[IPOBOJNUTH AHAJIOTUU.
DopmyaupoBaTh OIpeelIeHue

JIBYTPAHHOTO yTJIa.
Jloka3pIiBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB JBYTPAHHOIO YIJIa.
KnacenpuuupoBars 1ByrpaHHbIE YIUIbI
B 3aBUCUMOCTH OT UX TPAAYCHOU MEPHI.
DopMyaMpoBaTh OIpEICIICHUE
B3aHMHO MEPIEHANKYJISPHBIX MNIOCKOCTEM.
Jloka3piBaTh TEOpPEMY O TMPU3HAKE
MEPIEHANKYJISIPHOCTH JBYX INTIOCKOCTEM.

®opmyTHpPOBATH CJIE/ICTBHE (u3
PU3HAKA) 0 NEPICHIUKYISIPHOCTH
IUIOCKOCTH, KOTOpas  TMepHeHANKYJspHA

NpSIMOM, MO KOTOPOM NEPECEKAIOTCS JIBE
IJIOCKOCTH, 3T IIJIOCKOCTSIM.

Jloka3bIBaTh  YTBEPXKICHUS O €TI0
CBOMCTBAX; TEOPEMY U CJIEACTBUE U3 HEE O
JIaroHaIsax PSIMOYTOJIBHOTO
napajyIeIenune1a.

Pemiarb crepeomMeTrpuyeckue  3alayu,
CBSI3aHHBIE C MEPIECHAUKYIAPHOCTh MPSAMBIX
" IJIOCKOCTEH, WCTIOJIb3YS
IUIAaHUMETPUYECKHE (PAaKThl U METOIBI.

IIpoBoauTh JOTMYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYXKACHUS IPU PEILIEHUN
F€OMETPUYECKUX  3a7ad, CBA3AHHBIX C
MEPIIEHAUKYJISIPHOCTBIO IIJIOCKOCTEN.
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JTAaroHaIu NPSAMOYTOJIBHOTO
napajyieIenunea u CIeICTBUE
U3 Hee.

AHaJII/I?.I/IpOBaTl) H MOIAEaUpoBaTb Ha
A3BIKE T'COMCTPHM PCAIIBHBIC CHUTYAllHUH,
CBA3aHHBIC C NCPHNCHAUKYJIIAPHOCTBIO

Crepeomerprueckue U | IPSIMBIX U IJIOCKOCTEN.
MIPUKJIATHBIE 3a/1a4u, HccaenoBarps MOCTPOCHHBIE MOJENH, B
CBA3aHHBIE  CO  B3aMMHBIM | TOM YHCJIE M C MCIOJIb30BAHHMEM ammapara
pPacrlojOKEHUEM TPSAMBIX U | alnreopsl.
IIJIOCKOCTH. Pematnb IIPUKJIAIHbIE 3a/1a4y,
IloBTOpeHue: CBSA3aHHBIE C Hax0KJICHUEM
CKpELIMBAIOIIMEC IIPSAMBIE, | TEOMETPUYECKUX BEJINYNH
IapajulesIbHble  IJIOCKOCTH B
CTaHJAPTHBIX
MHOI'OTPaHHUKAX.
[Tapa napajuIeIbHBIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSIMBIX,
paccTosiHue MEXKITY
CKpEILIMBAIOIIMMHUCS TMPSIMBIMU
B IIPOCTBIX CUTYaLUsX.
Onyckanue
NEPIEHIUKYIISAPOB,
BBIYUCJICHUE DPACCTOSTHUU  OT
TOYKH JI0 TOYKH; MPSMOW;
IIJIOCKOCTH.
Beruncnenne  paccrosHumn
MEXKITY CKPEIIMBAOIIMHUCS
PSAMBIMHA c MTOMOIIIBIO
MIEPIIEHAUKYJIAPHON
IIJIOCKOCTH.
TpéxrpanHbii yroui,
HEPABEHCTBA I TPEXTPAaHHBIX
YIJIOB.
Teopema [Mudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
JUTs TPEXTPAHHOIO yria.
DNeMEeHTbI chepuaeckoi
IE€OMETPHH: re0JIe3NYECKUE
JIMHUM Ha 3emJiie
MHororpan Cucrematuszanuss  3HaHHM: PaGorate ¢ ydeOHUKOM: 3aJaBaTh
HUKH MHororpanHuk U €ro | BOIPOCHI, NenaTh 3aMevaHus,
(7 9) anemeHThl. [lupamuma. Bunabsl | KOMMEHTapUU.
[IAPaMHUI. IIpaBuibHas AHAJTH3MPOBATH PEIICHUE 3a]1a4U.
ApaMHUJIa. PucoBath BBITYKIIBIE MHOTOIPAHHUKH C
[Ipusma. [Ipsamas Y | 34JaHHBIMU CBOMCTBAaMM; BOCCTaHABJIMBATh
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HAKJIOHHAs NPU3MBIL. | OOIIKUKA BHUJ BBIMTYKJIOIO MHOTOTpAaHHHUKA IO
[IpaBuiibHas npusma. [Ipsmon | AByM €ro mpOeKIusM.
napajijieenunes, Jloka3piBaTb  CBOWCTBA  BBIIYKJIOTO
PSAMOYTOJIbHBIN MHOTOTPaHHHKA.
napajenenunesn, Kyo. PucoBarthb BBINTYKIIbIE MHOTOTPAHHUKHU C
Brinykiible MHOTOIpaHHUKH. | pa3HOM  JWJIEPOBOM  XAPAKTEPUCTUKOM;
Teopema Oiutepa. IIpaBunbHbIEC | HCCIEAOBATH  BO3MOXXHOCTH  ITOJIYYCHUS
U IIOJIYIIPABUJIBHBIE | pE3YyJIbTAaTa IIPU BAPbUPOBAHUU TAHHBIX.
MHOTOTPaHHUKH Jloka3pIBaTh CBOMCTBAa MPABUJIBHBIX
MHOTOTPAaHHUKOB. IliianupoBaTh
IIOCTPOCHUE IIPABUIIBHBIX MHOI'OTPAaHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX IPaBUJIBHBIX
MHOT'OTPaHHHUKOB
BekTopsl B [lonsaTne  BekTOpa Ha AkTyanu3upoBaTh (aKTbl U  METOAbI
NPOCTPAHCTB | IUNIOCKOCTH U B IIPOCTPAHCTBE. | INIAHUMETPUH, pEIeBaHTHBIE TEME,
e Cymma U Pa3HOCTBH | MPOBOJAUTH AHAJIOTHH.
(12 9) BEKTOPOB, ITPaBUIIO OnepupoBaTh NOHATUSIMU: BEKTOP HA

napauieJICruIica, yMHOXCHHUC

BEKTOpA Ha YHCIIO, PA3JI0KEHUE
BEKTOpa 1Mo 0Oa3zucy Tpéx
BEKTOPOB, HE JIGKAIUX B
OJTHOM ITIOCKOCTH.

CkansipHoe TpPOU3BEICHUE,
BBIUMCIICHUE  yIJla  MEXKIY
BEKTOpPaMH B NMPOCTPAHCTBE.

[Ipocrermme  3amadun C
BEKTOpaMH

IIOCKOCTH 5 B IIPOCTPAHCTBE;
KOMILIAHAPHBIE BEKTOPBIL. [TpuBoauTh
npuMepbl (GU3NYECKUX BEKTOPHBIX BEJIMYHH.

OcBauBarthb MpaBWJIA  BBINOJHEHUS
e CcTBUN CII0KECHUS u BbIUHUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA HA YHUCIIO.

Jloka3bIBaTh MPU3HAK KOMILUIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3piBaTh TEOPEMY O PAa3JIOKEHUU

Jo00ro  BeKTOpa 1O  TpEM  JTAHHBIM
HEKOMILIAHAPHBIM BEKTOPAM.

IlpumeHsiTb  mpaBWiia  BBITIOJHECHUS
JICUCTBUM CJIOKEHUS u BBIUMTAHUS

BEKTOPOB, YMHOXEHHUSI BEKTOpa Ha YHCIIO
IIpU PEIICHUU 3a/1au.

HaxoauTh KOOpAMHATBI BEKTOpa B
JTAHHOM 0a3uce M CTPOUTH BEKTOP IO €ro
KOOpJAUHATaM.

BcrnoMHMTB ONpeneieHne CKAISIPHOTO
YMHOXKEHUS U €ro CBOMCTBA. BBIUMCIATH C
MMOMOIIIBIO CKAJISIPHOTO YMHOXKEHUS JIJIMHBI

BCKTOPOB, YTJIbI MCKOY HHUMU,
YCTaHaBJINBATH NCPHNCHAUKYIIIAPHOCTD
BCKTOPOB.

AHaJII/I3I/IpOBaTb n MOAC/JIHPOBATH Ha
A3BIKE TI'COMCTPHH PCAJIBHBIC CUTYyalUH,
CBs3aHHBIC C (1)I/I3I/IIICCKI/IMI/I BCKTOPHBIMH
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BEJIMYMHAMM.

Hcnoab3oBarh 1IpM  pEelICHUM 3aj1ad,
CBSI3aHHBIX C BEKTOPAMU B MPOCTPAHCTBE,
MJIAaHUMETpUUeCKue (PaKThl U METOIbI

IToBTOpEHHUE,
00001IeHH e
1|
cucTeMaTH3a
U 3HAHUK
(59

CeueHHsI MHOTOTPAaHHUKOB:

CTaHAaPTHBIC MHOI'OI'PAHHHKH,
MCTOA CJIICHOB, CTAaHIAPTHBIC
IINTIOCKOCTH, MEPECCUCHUA

IPSAMBIX U TUIOCKOCTEN

[TapannenbHble NPSIMBIE U
IIJIOCKOCTH: MapaJUIebHbIE
CEUCHUs, paCYET OTHOLICHUH,
YTJIBI MEXKITY

CKPEILIMBAIOIIMMHUCS MPSIMBIMHU.
[IepnienquKyIISIpHBIE
I IVISE 151 IJIOCKOCTH:
CTaHIapTHBIC apsl
MEPIIEHANKYISIPHBIX
IJIOCKOCTEN 151 IPAMBIX,
CUMMETPUH MHOTOTPaHHUKOB,
TeopeMa 0 Tpex
MEPIIEHAUKYJISIpax,
BBIYNCIICHUS JUTUH B
MHOTOTpaHHUKAX

CB000HO oOmepUpPOBATH TOHATHSIMH:
OTOOpa)KeHHWE TMPOCTpaHCTBA Ha  ceods,
JBIDKEHHWE TPOCTPAHCTBA; IICHTpaJIbHA,
oceBass W 3€pKaJbHAas  CUMMETPHH,
napaJyiebHBIA  MEPEHOC; PABEHCTBO U
nogoOue guryp.

Jloka3bIBaTh YTBEPXKICHUS O TOM, YTO

LEHTpaJbHas, OceBas W  3€pKaJbHAs
CUMMETPHH, napajuiesIbHbINA IIEPEHOC
ABJISIIOTCS  ABWDKCHHUSAMU.  BBINOJHATH

npeodpa3oBaHus MOI00US.

OnepupoBaTh NOHATHAMM: TpsiMas U
cthepa Ditnepa.

Pemats reomerpuyeckue
WCITIOJIb30BAaHUEM JIBUKEHUH.

HUcnoan3oBaTh Tpu  pelICHUH  3aaa4y
JBYDKEHUS POCTPAHCTBA U UX CBOMCTRBA.

CpaBHHMBATH " aHAJIN3UPOBATH
YTBEPKICHUS  C  IEJbI0  BBISBICHUS
JOTUYECKA KOPPEKTHBIX M HEKOPPEKTHBIX
pacCy ICHUMU.

HccaenoBaTh MOCTPOCHHBIE MOJICIH.

Hcnoan3oBaTh HU(POBLIE peCypChbl

3aJa4d = C

11 kiacc (He meHee 102 4)

HazBanue
pa3nena (Tembl)
OcHOBHBIE BUIBI 1eATEJIbHOCTH
Kypca OcHoBHOE coaep:xaHue
yyammxcst
(KoJIMYeCTBO
4acoB)
AHaJIUTHYECKAS [loBTOpeHre: KOOpPAWHATHI | AKTyaldu3upoBaTh (HAKThI U METOJIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTM W B | INITAHUMETPUHU,  PEJICBAHTHBIE  TEME,
(154) IIPOCTPAHCTBE, CKQJISIPHOE | IPOBOJIUTH AHAJIOTUU.
IIPOU3BEICHUE BEKTOPOB, CBoauTtb JEHCTBUS C BEKTOPaMH K
BBIUMCJIEHUE  yIVIa  MEXK]Y | QHAJOTUYHBIM  JIEUCTBUAM  C  HX
BEKTOpPaMM B IPOCTPAHCTBE. | KOOPAMHATAMM.
YpaBHeHHE MPSIMOW, BcecniomMHuTH OmpeeiieHue
MPOXOISIIIEN Yepe3 ABE TOUYKHU. | CKAISIPHOTO YMHOXEHHUSI U €TO
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YpaBHeHHE IJIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTpPE3Kax

BextopHoe 1mpousBeneHueE.
JIunenuHble HEPABEHCTBA,
JIMHEWHOE MPOrPaMMHUPOBAHUE

AHanuTnueckue METOJIbI
pacdéra yria Mexay HpsSMbIMU
U IIJIOCKOCTSIMU B
MHOTOTPaHHHUKAX. dopmyna
paccTossHUsT OT TOYKH 10
IJIOCKOCTH B KOOPJMHATAX.

Haxoxnenue paccrosiHuil ot
TOYKHM JI0 TUIOCKOCTU B KyOe H
NIPaBWJIBHOW MMUPAMUIC

Beruncimsate ¢
CKQJISIPHOTO YMHOKECHUSA JUTUHBI
BEKTOPOB, YIJIbI MEXTY HHUMU,
YCTAHABIUBATh  MEPNEHIUKYISIPHOCTh
BEKTOPOB.

BbIBOAUTH ypaBHEHHUE IIJIOCKOCTH U
dbopmylly pacCTOSHUSI OT TOYKH JIO
IUIOCKOCTH.

Pemarnb 3a7a4H, couerast
KOOPJIMHATHBIA U BEKTOPHBIN METOJIBI.

IIpoBOAMTH JTIOTUYECKH KOPPEKTHHIC
JA0Ka3aTeJbHbIe PACCYKIACHHUS IIpU
pELICHUM TEOMETPUYECKHX 3aJad Ha
MPUMEHECHUE BEKTOPHO-KOOPAMHATHOTO
METO/a.

AHAJIU3MPOBATHL U MO/EJIMPOBATH

CBOICTBA. IIOMOIIBIO

Ha SI3BIKE reoMeTpnuun pE€albHbIC
CuTyaliy, CBS3aHHBIC BCKTOpaMHM U
KOOpAHHaTaMu.

HccnenoBaTh OCTPOSHHBIE MOJICIH,
B TOM YHCJI€ M C HCIOJb30BaHUEM
amnmapara anreopsbl.

HUcnoab3oBath
MIPOTPAMMBI.

3HAKOMHUTBCS C UCTOPHEH pa3BUTHUS
MaTEeMaTHKH

KOMIIBIOTCPHEBIC

IToBTOpEHME, CeueHuss MHOTOTPaHHUKOB: CrpouTtsh ceueHusl.
00001IeHUe W | CTAaHAAPTHBIE MHOTOI'PAHHUKH, Pemiarb crepeoMeTpudecKue 3a1adu
cUCTEeMAaTH3alMsl | METOJ CJENOB, CTaHJApTHBIC | HA JOKA3aTeIbCTBO MAaTEMaTHYECKUX
3HAHUH IJIOCKOCTH, TIepeCceUeHUs | OTHOLICHMUIA, HAXOXJICHHUE
(15 gyacoB) NPSIMBIX U TNIOCKOCTEH r€OMETPUYECKUX BEJIMUUH (JIJIUH, YTIIOB,
[TapamrenpHble TpsIMBIE | | IDIOLIAAEH, OOBEMOB).
IUIOCKOCTH: napasuiesibHbIe Ucnoab3oBaTh  npu  pelICHUH
CEUCHHMS, PACYET OTHOILIECHUM, | CTEPEOMETPUUECKHAX 3az1a4
YTJIBI MEX]Ty | INIAHUMETPpUYECKUE (PAKThI U METO/IBI.
CKpELIMBAIOILUMHUCS IIpoBoaUTH JTOrMYECKH KOPPEKTHBIE
NPSIMBIMU JIOKa3aTeNbHbIE  PAacCyXXJEHUs  MpHU
[leprieHIUKyJISIpHBIC pPELIEHNN CTEPEOMETPUYECKUX 3a1aY.
psiMbIe u IUIOCKOCTH: CpaBHUBaTBL U aHAJM3UPOBATH
CTaHJapTHBIE mapel | peajbHble  CHUTyalud W BBISABIATH
NepHeHTUKYJIISIPHBIX BO3MOXHOCTb €€ MOJEINPOBaHUS Ha
IJIOCKOCTEN u MPSAMBIX, | I3bIKE T€OMETPHH.
CUMMETPUM MHOTOIPAHHUKOB, MopeanpoBarhb peabHYIO
TeopeMa 0 TpEX | CUTyalll0 Ha SI3bIKE T'€OMETPUU U
NEepPIEHIUKYJIApax,

16




17



BBIYMCIICHUS JUTUH B
MHOT'OTPaHHUKAX

[loBTOpEHME: IJI01a 1
MHOTOYTOJIbHUKOB,  (hOPMYJIBI

JUISL TUIOIAJIeH, COOOpaKeHUS
[IOJ00MS.

IInomanu ceuyeHUN
MHOT'OTPAaHHUKOB: IUIOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUsl Mo 100us

HCCJIEA0BATH IIOCTPOCHHBLIC MOIACIIN, B

TOM YHCIE€ M C HCHOJIb30BAaHUEM
amnrmnapara ajareOophbl.
HUcnoab3oBath KOMIIBIOTEPHBIE

IIPOrpaMMBbl [IPU PELIEHUU 3a/1a4.

O0BéM
MHOTOTPAHHHKA
(17 v)

O0BEM Tena. O0BeM
IPSIMOYTOJILHOTO
napajieNnenunena. 3aaadad 0o
yABOCHHH Ky0a, O KBajparype
Ky0a; O TPUCEKIIMH YTJIA.

CrepeomeTpruuecKue
3aa4H, CBA3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO
napayieyIeuIe 1a.

[Ipuknaaubie 3a7a4u,
CBS3aHHBIE C  BBIYHCIICHUEM
00BbEMa MPSIMOYTOJILHOTO
napaiyieIenuIe 1a.

OO0BEM MpAMON TPU3MBI.

CrepeoMeTpuueckue
3a/1a4w, CBSI3aHHBIC C
BBIYUCIICHUEM 00BbEMOB

npsiMoi mpu3Mbl. [IpukiagHeie
3aJla4yM, CBA3aHHBIC ¢ 00BEMOM
IIPSIMOM TIPU3MBI.

Brruncienne 00EMOB TEI C
ITOMOIIILIO ONpeAeIEHHOTO
unTerpaiga. OObEM HAKIOHHOU
MIPU3MBI, TUPAMUJIBI.

dopmyna 00béMa
MAPAMUJIBI. OTtHomleHue
00bEMOB THUpaMHUJ C OOIIUM
YIJIOM.

CrepeoMerprueckue
3aJ1a4M, CBSI3aHHBIE ¢ 00BEMaMU

HaKJIOHHOU IIPU3MBI,
MAPAMU/IBI.

[Ipukiagaeie  3agayum 1O
TeMe «OO0BEMBI TEI,

CBo00oaHO ONepHupoOBaThH
NMOHATHAMHU: O00BEM Tella, OOBEM
MPSMOYTOJIBLHOTO TapaJiieenunea.

DopMyJIHPOBATH OCHOBHBIE

CBOICTBa 0OBEMOB.
Jloka3piBaTh TEOpeMy 00 o00BEME

MPSIMOYTOJLHOTO napajuienenunenaa,
CJIEJICTBUS U3 HEE.
Paspe3arnb MHOTOTPaHHUKH,

IICPCKIIAAbIBATL YaCTH.
Pemarnb CTCPCOMCTPHUUICCKUC 3ada4U,
CBSI3aHHBIE C BBIUMCICHHEM O0O0BEMA

IIPSAMOYTOJILHOTO napajuiesIemneaa,
IIPU3MBI.

CpaBHuUBaTL M aHAJM3UPOBATH
YTBEPKIAEHUS C LEIbI0  BbIABICHUSA
JIOTHYECKHU KOPPEKTHBIX 17§

HEKOPPEKTHBIX PACCykKIACHUN.
AHATU3MPOBATh U MOJEJTHPOBATH

Ha  sA3bIKE T[EOMETPUM  pPEajbHbIC
CUTyallud, CBS3aHHbIE C OOBEMOM
IPSMOYTOJIBHOIO napajuiesenunesa,

IPU3MBI, TUPAMU/IBL.

HccnenoBath nocTpoeHHBIE MOJIEIH,
B TOM UHCJIE€ U C HCHOJIb30BaHUEM
anmnapara anreopsl.

BbiBoauTH OCHOBHYIO
MHTErpajbHyI0 bopmyy TUIS
BBIYHCIIEHUS 00BEMOB Tell.

Jloka3piBaTh TEOpeMy 00 00BEME
HAaKJIOHHOM TpU3MBI HAa  TMpUMEpE
TPEyroJabHOU PU3MBI U s
IPOU3BOJIBHON IPU3MBIL.

Jloka3pIBaTh TeopeMy: 00 00BEME
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CBSI3aHHBIC C 00BEMOM
HAKJIOHHOU IIPU3MBI,
TUPAMU/IBL.

[Tpumenenue 00BEMOB.

Breruucnenue pacCTodHusA a0
IIJIOCKOCTH

nupamMubl, HOPMYIUPOBATH CIICIICTBUS
3 Hee: 00bEM yCEYEHHON MUpaMUJIBL.
BeiBoguTh GopMyiy UIsl BBIYUCICHHS
00BEMOB YCEUEHHOW MUPaAMUJIBI

Tena
BpallleHUA.
(24 4)

[HunuHapudeckast
MIOBEPXHOCTb, oOpasyromue
HWIMHIPUYECKON
MTOBEPXHOCTH.

0070507050110} [Ipsimont

Kpyrosou mwmsHap. Ilmomans
NOBEPXHOCTHU LMIUHAPA.

KoHnueckass 1MOBEPXHOCTS,
oOpazyroriue KOHHYECKOU
noBepxHocTH. Konyc. Ceuenue
KOHYycCa IIJIOCKOCTBIO,
napajieIbHON IIJIOCKOCTH
OCHOBAHUS. Y CEUYEHHBIN KOHYC.
N3o00paxkeHne  KOHYCOB |
YCEUYEHHBIX KOHYCOB.

[Tnomans OoKxoBOM
IOBEPXHOCTHU 51 MOJTHOU

MOBEPXHOCTH KOHYCA.
CrepeomeTpruueckue 3aaaquu

Ha JI0Ka3aTeJIbCTBO 151

BBIUMCIICHUE, IOCTPOEHUEM

CEUCHUN TWINHApPA, KOHYyCA.
[Tpukiagaeie 3a7a4u,

CBSI3aHHBIE C LIWIMHIAPOM
Cdepa u map.

[lepeceuenue cdepsl U mapa
¢ miockocTero. Kacanue mapa
u cepsl MmIockocThio. Bug u
n300pakeHue 1apa.

VYpaBHeHue cdepsl.
[Inomane cheprl U e€ yacteil.

Cummetpus chepsl 1 mapa.

CrepeomeTpruueckue 3aaadyu

Ha J0Ka3aTeIbCTBO U
BBIYHCIICHUE, CBS3aHHBIC CO
chepoit u apom,

IMOCTPOCHHUCM HX CEUYCHUM
IIIIOCKOCTBIO.

CBo0oaHO onepupoBaTh
NOHATUSIMH: UUINHApUYECKas
IIOBEPXHOCTh,  HuiauHap.  H3yuyarsb

CIOCOOBI TOMYYEHUS HUIUHAPUYECKON
IMOBEPXHOCTH, HWJIUHAPA.

N300paxkaTy UWIUMHAP U €ro
CEYEHHMSI TUIOCKOCTBIO.
CBo0oaHO ONnepupoBaTH

NMOHATUSMHU: KOHUYECKAsI MIOBEPXHOCTb,
KOHYC, YCEUYEHHBIM KOHyC. I3yuath
CrocoObl  MOJYyYEeHHS  KOHHYECKOU
MIOBEPXHOCTH, KOHYCA.

MN300paxkaTh KOHYC U €r0 CEYEeHUs
IJIOCKOCTBIO, MPOXOJSIIEH Yepe3 OCh, U
IJIOCKOCTBIO, IEPIICHIUKYIISIPHOU K OCH.

BoiBoauTH bopmyIbl TSt
BBIYHCIICHUS  OOKOBOM W  TIOJIHOM
TMOBEPXHOCTEMN TEJ BPAILICHUS.

Pemartsb crepeoMeTpruyecKue 3a/1a4u,
CBSI3aHHbIE C  TEJlaMU  BpaLICHWS,
HAaXOXXJEHUEM TUION[aan OOKOBOM U
IIOJJHOM TOBEPXHOCTH, IOCTPOCHUEM
CEUYCHH.

HNcnonb30BaTh 1py pelICHUM 3aj1a4
IUIaHUMETPpUYECKHe (GaKThl U METOIbI.

CpaBHUBaTBL U aHAJM3UPOBATH
YTBEPKICHUS C LEIbI0  BbIABICHUS
JIOTUYECKHU KOPPEKTHBIX U

HEKOPPEKTHBIX PaCCyXIACHUN.

AHaIM3MpPOBATH U MOAEJHPOBATH
Ha  S3bIKE  TIEOMETPUM  pEAJIbHBIC
CUTyallMH, CBS3aHHBIE C KOHYCOM U
LUJIMHIPOM.

HccnenoBarh IOCTPOCHHBIE MOJENH,
B TOM YHCIE€ U C HCHOJIB30BAHUEM
anmnapara ajnreopsl

AKTYyaJIu3upoBaTh (HaKThl U METOIbI
IUIAHUMETPUM,  PEJICBAHTHBIE  TEME,
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[Ipuknaaubie 3a7a4u,

CBA3aHHBIE CcO cdepoll
IapOM.

IloBTOpEHUE:  OKPYKHOCTH
Ha TUIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHAapTHBIE
Io100us

Paznuunbie KOMOMHALIUU
TEN BpallCHUS "
MHOTOI'PaHHHUKOB.

3amaun no Teme «Tema u
MTOBEPXHOCTH BPAILICHUS

NMPOBOAUTH AaHAJIOTUMA.

CBo000aHO oNnepupoBaTh
noHsaTusimm: cdepa W 1ap, LCHTP,
paauyc, nuameTp chephl U 1mapa.

HccaenoBath B3aHMHOE

pacnoyiokeHue cepbl U TUIOCKOCTH.
®opMyIHpPOBATH OmpeIesICHHE
KacaTeIbHOM IIJIOCKOCTH K cdepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOMU MIOCKOCTH.

BoiBoauTh dbopmyiy VTSI
BBIYUCJICHUS IUIOMaAu cdepsl uepes
paauyc chephl.

Pemartsb crepeoMeTpruuecKue 3aj1auu,
CBs3aHHBIE CcO cdepol U mapoM,
HaxXOXJeHUEeM Tutomaan chepor u eé
qyacTel, TOCTPOCHUEM CeUeHUM cepbl u
miapa.

AHAIM3MPOBATh U MOJEJTHPOBATH
Ha  S3bIKE  TIEOMETPUU  peaJIbHbIC
CUTyallud, CBS3aHHbIE C IIAPpOM U
cepoil.

Pematsb npocTeie 3a1auu, B KOTOPBIX
burypupyot KOMOUMHaIUU TEN
BpaIlleHUs] 1 MHOTOIPaHHUKOB.

Hcnoab3oBaTh npu pelieHuy 3aaad,
CBSA3aHHBIX €O cdepoil U mIapoMm,
TUIAaHUMETpUYECKe (aKThl U METO/IBI.

Pemartsb crepeoMeTpruyeckue 3a1auu,
CBSI3aHHBICE C  TEJaMHU  BpAIlCHUS,
MOCTPOCHUEM CEUYEHUH TeJl BpallleHus, C
KOMOMHAIIMSAMM  T€Jd  BpallleHUus |
MHOT'OTPaHHUKOB.

IIpoBoaUTH JOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE  PACCYXKIEHHUS  IpHU
pElIEHUH  TEOMETPUYECKHX  3a/ad,
CBS3aHHBIX C NEPHEHIUKYJIIPHOCTHIO
IJTIOCKOCTEMN.

AHAIM3MPOBATh U MOJEJTHPOBATH

Ha SA3BIKE reoMeTprun pCajlbHbIC
CuTyaluu, CBA3aHHBIC C
MHOT'OIrpaHHHKaMH.

HccaenoBath IMOCTPOCHHBLIC MOACIIN,
B TOM YHCJIC U C HCIIOJIB30BAHUCM
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arfIiapara anre6pbl .

ILnomanu
NMOBEPXHOCTH M
00bEMBI
KPYIJIbIX TeJl

(CRY

O6béM nununapa. Teopema
00 00bEME TTPSMOTO HWJIMHJIPA.

[Tmomanu OOKOBOH 51
IIOJIHOM IIOBEPXHOCTHU
HUJIUHIpA.

Brruncienne 00EMOB TEI C
ITOMOIIILIO ONPENEIEHHOTO
unTerpaita. O6bEM KoHyca.

[Imomanu OOKOBOH u
IIOJTHOM ITOBEPXHOCTH KOHYCA.

CrepeoMeTpruueckue
3ajJauH, CBsI3aHHBIC c
BBIYHCIICHUEM 00BHEMOB
UJIMH]pa, KOHYyCA.

[Ipukiiagaele  3agayd 10
teMe «OOBEMBI H IUIOIIAIHU
IIOBEPXHOCTEN TEIL.

O0BEM mIapa W IIAPOBOTO

cektopa. Teopema 00 00BEME
mapa. [Tnomaas chepsi.
CrepeoMerprueckue
3a/1a4u, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB IT1apa,
IIapOBOT'O CETMEHTA, IIIApOBOTO

CeKTopa.
[Ipukiaguele  3amadd 10
TeMe «O0BEMBI TE,

CBsA3aHHBbIE ¢ OOBEMOM IlIapa H
JI0IAIbIO C(Pephl.
CooTHoIlIeHUS MEXTY
IUIOMIAASIMHU  [IOBEPXHOCTEH M
00BbEéMaMHU 1TOJOOHBIX TEI.

[TomoGHBIE Tena B
IPOCTPaAHCTRBE.

3menenne o00bémMa mpH
noA00UH.

CrepeomeTrpruueckue
3a/1a4w, CBSI3aHHBIC C

BBIYUCIIEHUEM O0BEMOB TEJI U
IUIOIIAIEN TIOBEPXHOCTEN

CBo0oaHO ONepupoBaTh
NOHATHAMM: O0O0BEM Tena, IUJIOAdb
ITOBEPXHOCTH.

DopMyIMPOBATH OCHOBHbIE

CBOMCTBa OOBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
AJTUHIPA; 00 00BéMe KOHYyca.
BoiBoauth GopMysbl ISl BEIYUCICHUS
00BEMa yCeu€HHOTO KOHYCa.

HccaenoBaTh NOCTPOCHHBIC MOJIEIH,
B TOM YHCJI€ W C HCIOJb30BaHUEM
anmapara anreopsl.

3HATh BO3MOXKHOCTH PEIICHUS 3a7a4
Ha TIOCTPOCHHME LHUPKYJIEM U JIMHEHMKOW,

0 KJIaCCUYECKUX HEpa3peuImMbIX
3a/1a4dax.

CBo000aHO ONepupoBaTh
NOHATUSIMH: 1apOBOM CErMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOP,
OCHOBaHME€ M  BBICOTA  CErMEHTa,

OCHOBAHHC H BBICOTA IIApPOBOI'O CJIOA.

BoiBoauTh bopmyIbl TSt
HaXO0XKJICHUS 00BEMOB 1apOBOT0
CETMEHTa, MIapOBOT0 CEKTOPA, IIOMIATH
cdepsl.

Joka3piBaTh TeOpeMy 00 0OBEME
mapa.

PemaTh crepeomMeTpuyecKue 3a1auu,
CBsI3aHHbIE ¢ OOBEMOM I11apa, IIaPOBOTO
CErMEHTa, IapOBOTO CEKTOpa,
TI0MAABI0 chephl.

CpaBHUBaTL U AaHAJIU3HPOBATH
YTBEPXKACHUS C LEIbI0 BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYXKICHUM.

AHaJIM3MPOBATHL U MOAEJTHPOBATH
Ha  s3bIKE TE€OMETPUU  pealbHbIC
CUTYallMH, CBA3aHHbIE C 00BEMOM I1apa,
1apOBOTO CErMEHTa, IapOBOTO
CErMeHTa, IJIOIIAaAbI0 CepHI.

CBo00aHO onepupoBaTh
NMOHSITHEM: TIOJIOOHBIE Tella B
MIPOCTPAHCTBE.
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Bbruncasatb  00bEMBI  Ten C
IIOMOIIBIO ONPEAECIEHHOTO UHTETPAIA.

Pemaths cTepeoMeTpuieckue 3agaum,
CBSI3aHHBIE C COOTHOILICHUSMHU MEXIY
IJIOIIA/ISIMU TIOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

IIpoBOAMTH JIOTUYECKH KOPPEKTHBIE
JA0Ka3aTeJibHbIe PACCYKIACHUSA IIPU
pELIEHUH  TEeOMETPUYECKUX  3aj]ad,
CBSI3aHHBIX C BBIYHCICHHEM OOBEMOB
TE1 C TIOMOIIBIK  ONPEAECIEHHOIO
WHTErpania, HaXOXKJICHUEM
COOTHOWIIEHUSI ~ MEXKAY  IUIOLIAISIMU
MOBEPXHOCTEN M 00bEMAMU TMOJOOHBIX
TE.

AHAJIU3MPOBATHL U MO/EJIMPOBATH
Ha  fA3bIKE TE€OMETPUU  PEaJbHbIC
CUTyalliu, CBS3aHHbIE C O0BEMaMHM U
TIOBEPXHOCTSIMM TEJI, HA JOKA3aTEIbCTBO
M HAa HaXO0XICHUE T'E€OMETPUUYECKUX
BEJIMYVH
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JIBUHKeHUst
(S9)

JIBI>KEHUsT ~ IIPOCTPAHCTBA.
OroOpaxxkenusi. JIBrkeHus u
paBeHcTBO  (uryp.  OOmue
CBOMCTBA JBW)KCHHMM. Buabl
JIBUKCHUM: IapaJijIeIbHbINA
HEPEHOC, [ICHTpaJIbHAS
CUMMETpHS, 3epKaJibHas
CUMMETpPHS, TMOBOPOT BOKPYT
PSIMOM. [TpeoOpazoBanus
nonobusi. Ilpsimass u  cdepa

Ditnepa.
['eoMeTpuueckue 3agauvd Ha
PUMEHEHUE JIBUKECHUS

CBo00oaHO ONepUpPoOBATH
NOHATUSIMM: O0TOOpaKEHHE
pPOCTpAaHCTBa Ha ce0d, JIBUJKECHHE
MIPOCTPAHCTBA; IIEHTpaJibHasi, OceBasi U
3epKajbHas CUMMETPUH, TTapajUIeTbHbIN
MepPEHOC; PAaBEHCTBO U Mojo0ue puryp.

Jloka3bIBaTh YTBEPKICHUS O TOM,
YTO I[EHTpalbHasA, OCEBasi U 3epKaJbHAas
CUMMETpPHUM, TapajuIeNIbHbI TEePEHOC
SBJISIIOTCSL  IBWJKCHUSIMUA. BBINOJIHATH
npeoOpa3oBaHus M0100UsI.

OnepupoBath NOHATUSIMHU: TIpsIMas
u chepa Ditnepa.

Pemath reoMeTpuuecKue 3alaud C
MCIIOJIb30BaHUEM JIBUKEHU.

Hcnoab30BaTh Npyu pelIeHUU 3a1ad
JIBWKCHUS ~ MPOCTPAHCTBA U 170:¢
CBOMCTBA.

CpaBHUBaTHL U AaHAJM3UPOBATH
YTBEPXKJEHUS C LEIbI0 BbISABICHUS
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

HccaenoBaTh NOCTPOSHHBIE MOJIEIH.

HUcnoab3oBath uu@poBbIe

pecypchl
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IHoBTOpEHHUE,
00001I€eHN e Hu
cucTeMaTH3anus
3HAHMM

(17 1)

Oo6obmaromiee TOBTOPEHUE
MOHATUM M METOJOB Kypca
reomerpun  10-11  kmaccos,
CHUCTEMaTHU3alUs 3HAHUI.

Hcropus pa3BUTHUA
CTEPEOMETPUN KAK HAYKH U €€
pPOJIb B PA3BUTHUH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

Pemiarb crepeoMmeTpuuecKre 3anadu
Ha JIOKa3aTeNbCTBO MAaTEMAaTHYECKHUX
OTHOIIICHUH, HaXxO0XJIcHHE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTIIOB,
JI01aieH, 00BEMOB).

HUcnoab3oBath peleHuu
CTEPEOMETPUUECKHUX 3a1a4y
TUIaHUMETpUUYECKre (aKThl U METOIBI.

IIpoBOAMTH JTOTMYECKU KOPPEKTHBIE
JIOKAQ3aTeNbHbIE  PACCYXKJICHUS  IIpU
peneHun CTEPEOMETPUUYECKUX u
IJIAHUMETPUYECKHX 3a]1a4.

CpaBHUBaTL ¥ aHAJN3UPOBATH
peallbHble  CUTyalldd W  BBIABIATH
BO3MOXKHOCTh €€ MOJIEIUPOBAHUSA Ha
A3bIKE T€OMETPUHU.

MopeaunpoBarb peAbHYIO
CUTyallMl0 Ha SA3bIKE TEOMETPpUH U
HCC/IeA0BATh ITIOCTPOCHHBIE MOJEIH, B

npu

TOM YHCIE€ M C HCIOJIb30BAaHUEM
amnmnapara ajareOphbl.
HUcnoab3oBaTh KOMITBIOTEPHBIE

IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.
Honyyars NpeacTaBJIeHue 0
r€OMETpUM Kak O pa3BUBAIOLICHCA
HAyKE, MCCIECAYIOUIEH OKPYX aOIINN
MHp,  CBSI3AHHOM € peaJbHbIMU
O0OBEKTaMH,  TOMOTAIONIEH  pPElIUTh
peasbHbIC )KU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPUH B pa3BUTUU
COBPEMEHHBIX VHKEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTUI
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IHoypounoe niianuposanue 'EOMETPUS, 10 kaacc

(34 B Hepes10, 34 y4eOHBIX Hegeu, uToro — 102 v)

Ne JHama Tema ypoka
n/n | lnan | @akm
BBenenue B crepeomerpuio -234

1 1 neoena OcHOBHBIE TIPaBMIIa H300paKEHUS HA PUCYHKE TUIOCKOCTH, TTapaJIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka.

2 [loHsATHA cTepeoMeTpHUH: TOUYKA, IIPsIMAas, IIIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
IpaBUJIa U300pakeHNs Ha PUCYHKE IUIOCKOCTH, apaJUIEIbHBIX IPSAMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka.

3 [TonsaTHst: nepecekaroluecs IOCKOCTH, IEPECEKAIOINECS IPSIMast U MJIOCKOCTH;
HOJIyTIPOCTPAHCTBO.

4 2 neoens [TonsATHA: mepecekaromuecs MI0OCKOCTH, IIEPECEKarOIUeECs psiMas U IIIOCKOCTh;
NIOJIyTIPOCTPAHCTBO.

5 MHoOrorpaHHUKH, H300paKEHUE MPOCTEUIITNX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOINX OOHEKTOB.

6 MHororpaHHHKH, H300pakeHUE MPOCTEUIIINX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOINX OOHEKTOB.

7 3 Heoens AKCHOMBI CTEPEOMETPHUHU U TEPBBIE CICACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHH U TEPBBIE CICACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUHU U TIEpBbIE ClIeCTBUS U3 HUX. CrocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEH B mipocTpaHcTBe. O003HAYCHUS TIPSIMBIX U TJIOCKOCTEH.

10 4 neoens N3obpakenune ceueHnii mupamMuasl, Kyda v MpU3Mbl, KOTOPBIE POXOIAT Yepe3 ux
pebpa. M300pakeHne nepeceueHust MoTydeHHbIX I0cKocTell. PackpammBanue
NIOCTPOCHHBIX CEUCHHI Pa3HBIMHU IIBETAMH.

11 N3obpakenue ceueHuii mupamMuasl, KyOa v MpU3MbI, KOTOPBIE POXOIAT Yepe3 ux
pebpa. M300pakeHne nepeceueHus MoydeHHbIX IocKocTeil. PackpammBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMHU IIBETAMHU.

12 N306paxenune ceuenuii nupamuibl, KyOa U Ipu3Mbl, KOTOPbIE IPOXOAST Yepe3 UX
pebpa. M300pakeHne nepeceueHus MoIyuYeHHbIX 1ocKkocTell. PackpamBanme
NOCTPOCHHBIX CEUCHHUI Pa3HBIMH [BETAMH.

13 5 neoens N3obpakenune ceueHuii mupamMuasl, Kyda v MpU3Mbl, KOTOPBIE POXOIAT Yepe3 ux
pebpa. N3o0paskeHue nepeceveHus MoIy4eHHbIX I0cKocTel. PackparBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMH 1IBETAMHU.

14 Merton cneoB 1l TOCTPOCHUSI CEUCHMIA.

15 Merton cnenoB st TOCTpoeHus: ceueHuil. CBOMCTBA MepeceueHui MpsAMbIX U
IJIOCKOCTEM.

16 6 neoens Merton cnenoB st TOCTpoeHus: ceueHuil. CBOMCTBA MepeceueHui MpAMbIX U
IJIOCKOCTEM.

17 [MocTpoenue ceueHmii B mupamuie, Kyoe mo Tpem Toukam Ha pedbpax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aIIUCh I1aroB MOCTPOCHMS.

18 [TocTpoenue cedenuii B mupamue, Kyoe mo Tpem ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh I1aroB MOCTPOEHHUSI.

19 7 Hedens [TocTpoenue cedenuii B mupamue, Kyoe mo Tpem Toukam Ha pedbpax. Cozmanue
BBIHOCHBIX YepPTEKeH U 3alUCh 11aroB MOCTPOCHHUS.

20 [Toctpoenue ceuenuii B mupamuze, Kyoe 1o TpeM ToukaM Ha pedpax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3alUCh I1aroB MOCTPOCHHUS.

21 [ToBTOpEHHNE MIIAHUMETPUU: TEOPEMA O MIPOMOPLUUOHATBHBIX oTpe3kax. [logodue
TPEYTOJIbHUKOB.
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22 8 neoena [ToBTOpenune mnanumerpun: Teopema Menenas. PacueTsl B ceueHnAX Ha
BBIHOCHBIX uepTekax. Mcropus pa3BUTUS IUIAHUMETPUU U CTEPEOMETPUHU.
23 KontpoJubnas padora Nel «Axkcuomsbl crepeomerpun. CeueHus»
B3anmHoe pacnosioskeHne NpsiMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacnonoxeHnue nNpsMeIX B IpocTpaHcTBe. CKpemmBaromuecs npsmsle.
[Ipu3naku ckpemumBaromuxcs npsaMbIx. [lapanienbHblie npsiMble B IPOCTPAHCTBE.
25 9 neoensn Teopema 0 Cy1ecTBOBaHHH ¥ €IMHCTBEHHOCTH MPSIMOU MapajuieTbHON JTaHHOU
IPSIMOM, IPOXOASILEN Yepe3 TOUKY IPOCTPAHCTBA U HE JIEXKALIEH Ha JTaHHOU
npsiMoi. JIeMMa o nepeceueHny napajuielnbHbIX MPSMBIX IUIOCKOCTBIO.
26 [TapannensHOCTB TpeX NpsiMBIX. Teopema 0 Tpex napajlelbHbIX MPSMBIX.
Teopema 0 CKpEIMBAOIINXCS TPSIMBIX.
27 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MAPAJLIEIBHOIO
npoeKTHpoBaHus. M300pakeHne pa3HbIX GUTYp B MapajuIeIbHOMN MPOSKIIUH.
28 10 [MenTpanpHas mpoeKkuusA. YToi ¢ COHANPABIECHHBIMU CTOPOHAMU. YTOJ MEXIY
Heoensn MPSIMBIMH.
29 3aauM Ha JOKa3aTeJIbCTBO M MCCIIEI0BaHUE, CBSI3aHHBIE C PACTIONOKEHUEM
IPsSIMBIX B IPOCTPAHCTBE.
Ilapa/juieJIbHOCTH NPSIMBIX U IVIOCKOCTEH B MPOCTPaHCTBe — 84
30 [ToHsATHA: mapamIeNTbHOCTh MPSAMOM M INIOCKOCTH B IpocTpaHcTie. [Ipn3Hak
[apauIeIbHOCTU NPSIMOM U IIockocTU. CBOMCTBA MapajIeIbHOCTH NPSMOM U
IIJIOCKOCTH.
31 11 I'eomeTprueckue 3aa4n Ha BBIYUCIICHUE U 10KA3aTENbCTBO, CBA3AHHBIC &
Hedens NapaJuIeIbHOCTBIO MPSMBIX U INIOCKOCTEH B ITPOCTPAHCTBE.
32 ITocTpoeHue ceueHus, MPOXOAAIIETO Yepe3 NaHHYIO MPAMYIO Ha YEPTEKE U
NapaJyIelIbHOrO APYrou npsiMoil. Pacuer oTHOLIECHMI.
33 [MapannenbHas NpoeKIys, IPUMEHEHUE IS TIOCTPOSHUs ceYeHUH Ky0a U
napauienenunesna. CBONCTBa NapajuieleNnuIe a U NpU3MBbIL.
34 12 [TapamiensHble 10cKOCTU. [IpU3HAaKU NapalIebHOCTH IBYX INIOCKOCTEN.
35 Hedens Teopema o0 napamienbHOCTH U €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAIIECH yepes
TOUKY, HE IPUHAJIEKALTYIO TaHHOM IIJIOCKOCTH U CIEACTBUS U3 HEE.
36 CBolicTBa napayIeNbHBIX INIOCKOCTEN: O MAapaJUIEIbHOCTH MPAMBIX NIEPECEUCHHUS
IIPU [IEPECEUEHUH JIBYX NTAPAJIJIENIBHBIX IJIOCKOCTEN TPETHEM.
37 13 CBoiicTBa napanenbHbIX JIOCKOCTEH: 00 OTpe3Kax MapajuleabHbIX IPSIMBIX,
Hedens 3aKJIFOYEHHBIX MEXy MapajuIebHBIMU IUNIOCKOCTAMH; O TIEPECEUEHNUHN IIPSIMOU C
JBYMs IApaJUIEIbHBIMU TUIOCKOCTSIMH.
IlepneHIMKYJIAPHOCTH NPSAMBIX H IJIOCKOCTEH B NPOCTPAaHCTBE — 259
38 [ToBTOpenue: Teopema [Mudaropa Ha mIockocTy.
39 [ToBTOpEHNE: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJbHUKA.
40 14 CBoiicTBa Ky0a M PsIMOYTOJILHOTO apajljiesienuIea.
41 Hedens Brruncrnenue JUIMH OTPE3KOB B KyO€ U IPSMOYTOJILHOM Mapajuiesienunese.
42 [IeprieHAUKyYISPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK nepneHauKyJISpHOCTH
IPSIMOM U TUIOCKOCTH.
43 15 [leprieHIUKyIAPHOCTD NPSMOM U INIOCKOCTHU. [Ipu3HaK neprneHauKyJISpHOCTH
Heodensn IPSIMON U TUIOCKOCTH.
44 Teopema 0 CylIECTBOBAaHUM U €JMHCTBEHHOCTH MPSAMOM, IPOXOIALIEH uepes
TOUYKY IPOCTPAHCTBA U NEPIEHANKYISIPHON IIIOCKOCTH.
45 [1ockocTH M EPNEHIUKYJISIPHBIE UM TIPSIMbIE B MHOTOTPaHHUKAX.
46 16 [1nockoCcTH M IepNeHANKYIISIPHBIE UM NPSIMbIE B MHOTOI'PaHHUKAX.
47 Heoens Ilepnennukynsp u HaknoHHas. IlocTpoeHue nepneHauKysapa U3 TOYKU Ha
IPSIMYIO.
48 [lepnenukynsip u HaknoHHas. IlocTpoenue nepneHANKyspa U3 TOUKU Ha
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IPSIMYIO.

49 17 Teopema o Tpex neprneHauKysgpax (mpsimasi u oOpatHasi)
50 Heoensn Teopema o Tpex neprneHaAuKynsgpax (npsimast U oOpaTHasi)
51 YToa MeKIy CKPEIUBAOIIUMUCS MPSIMBIMHU.
52 18 [Touck neprneHauKyJIIpHBIX IPSAMBIX ¢ IOMOIIBIO MEPIEHANKYJIIAPHBIX
Heoens IUIOCKOCTEM.
53 OpTOroHaJIbHOE MPOCKTUPOBAHUE.
54 [TocTpoenue ceyennii kyba, MpU3Mbl, IPaBUIBHON MHUPAMUbI C TOMOILBIO
OpPTOTOHAJILHOU NPOEKIIHH.
55 19 [TocTpoenue ceyenunii kyba, IpU3Mbl, IPaBUIbHON MHUPAMUbI C TOMOILBIO
Helens OPTOTOHAJILHOMN MPOEKIINH.
56 CuMMeTpusl B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [1mockocTn cummerpuil B
MHOTOTrpaHHUKaX.
57 [Ipu3Hak nepneHaMKyJISIPHOCTH MPSIMOM M INIOCKOCTH KAK CJIEICTBHE CUMMETPHH.
58 20 [IpaBriIbHBIE MHOTOIpaHHUKU. Pacy€T paccTOsSHUN OT TOYKH 10 TUIOCKOCTH.
59 Heoensn IIpaBuibHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOsSIHUI OT TOYKH A0 IUIOCKOCTH.
60 CrniocoObl ONyCTUTh NEPIIEHANKYIISPBI: CHMMETPHUS, CIBUT TOUKH 110
napajuleIbHON NPSIMOMN.
61 21 CaBur no HenapauieabHON MPSIMON, N3MEHEHUE PACCTOSHUM.
62 Hedens Kontpouabnas padora Ne 2 «B3aumMHoe pacnoJioskeHne NpsiMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE»
Yrusl u paccrosiHust — 164
63 [ToBTOpEHME: Yroa MeKay NPSMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBHOM TPEYTOJIbHHUKE, TEOPEMA KOCHHYCOB.
64 22 [ToBTOpEHME: Yroa MEeKIy CKPEIIMBAIOIIUMHUCS MPSIMBIMU B TPOCTPAHCTBE.
65 Helens ['eomeTprueckne METObI BBIUNCIEHUS yTila MEXAY MPSMBIMU B
MHOTOTrpaHHHKaX.
66 JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAHHOIO yTJja.
67 23 [IepnienqukynspHble MII0CKOCTH. CBOMCTBA B3aMMHO NMEPIEHANKYISIPHBIX
neoens IUIOCKOCTEM.
68 [Ipu3Hak nepneHANKYISIPHOCTH IUIOCKOCTEH; TeOpeMa O MPSAMOM IEpECEUECHUS
JBYX IUIOCKOCTEH NEPIEHANUKYIISIPHBIX TPEThEH MJIOCKOCTH.
69 [IpsiMOyTONBHBIN Mapajuienenumnen; Kyo; U3MEepeHus, CBOUCTBA MPSIMOYTOILHOTO
napasulieJenunesa.
70 24 TeopeMa 0 aAuaroHany NpsMOYTOJIBHOTO NapaJIeenuneaa u CIeICTBUE U3 Hee.
71 Hedensn CrepeoMeTpHuuecKre U IPUKIIAAHbIE 3aJa41, CBA3aHHBIE CO B3aUMHbBIM
PacoJI0KEHUEM NPSMBIX U IUIOCKOCTEH.
72 [ToBTOpEeHME: CKpemmBaromuecs NpsMble, NapajlIeIbHbIE INIOCKOCTH B
CTaHJIAPTHBIX MHOTOI'PaHHUKAX.
73 25 [Tapa napannenbHbIX MIOCKOCTEW HA CKPEIIMBAOIINXCS MPSAMBIX, PACCTOSHUE
Hedens MEXly CKPEIUBAIOIIMMUCS NPSIMBIMH B IPOCTHIX CUTYALUSX.
74 PaccTosiHME OT TOUKH /10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH.
75 Borunicnenue paccTossHUN MeX1y CKPEIUBAIOLIIUMUCS MPSIMBIMU C TIOMOILBIO
NEPIEHIUKYJIIPHON IIJIOCKOCTH.
76 26 TpexrpanHblil yroj, HEpaBEHCTBO JAJIs TpeXTrpaHHbIX yriioB. Teopema [Iugaropa,
Hedensn TEOpPEMBbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOIO yTJa.
77 OeMeHThl CepruuecKoil reOMeTpUH: reoIe3nYecKre JIMHUM Ha 3eMIle.
78 KontpouabHnas padora Ne 3 «Yr/ibl 1 pacCTOSTHUS»
MHOroOrpaHHuKH - 74
79 27 CucremaTtu3zanus 3HaHUN «MHOTOTpaHHUK U €70 2JIEMEHTHD)
80 Hedens [Tupamuna. Bunsl nupamun. IlpaBunsHas nupamuza.
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81 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBriibHas npusma.

82 28 [Tpsimoii mapayienenunes, NpsIMOYTOIBHBIN Napajuieenuie], Kyo0.
83 Helens Beinyknbie MHOrorpanHuku. Teopema Dinepa.
84 Boinyknbie MHOrorpanHuku. Teopema Oinepa. [IpaBuibHble U NOTYTIpaBUIIbHbBIE
MHOTOTPaHHUKH.

85 29 KonrtpoabHasi padora Ne 4 « MHOrorpaHHuKN»

Helens

BekTopbl B npocTpancTBe — 124

86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HOCTh BEKTOPOB.
89 Hedensn ITpaBuio mapasuienenumne/a.
90 YMHOXEHUE BEKTOpa Ha YKCJIO.
91 31 Paznoxenue BekTopa 1o 06a3ucy Tpex BEKTOPOB, HE JIeKaIIUX B OJTHOU

Heoens IIJIOCKOCTH.
92 CkaJiipHO€ MTPOU3BE/ICHNUE.
93 Borunicnenue yriia Mex1y BEKTOpaMu.
94 32 [IpocTeitmume 3agaun ¢ BEKTOPAMH.
95 Hedens IIpocreiine 3aga4n ¢ BEKTOPAMH.
96 [Ipocreiimue 3a1a4y ¢ BEKTOPaMH.
97 33 [IpocrTeitmue 3agaun ¢ BEKTOPAMH.

Helens

IoBTOpeHune, 00001IeHNE U CHCTEMATH3ALNS 3HAHUN — 5S4
98 O0600611eHre U cucTeMaTu3alns 3HaHul «B3auMHOe pacrofioskeHue MpSIMbIX U
IUIOCKOCTEN B POCTPAHCTBE
99 O060011eHNEe U cucTeMaTu3aIus 3HaHUH « MHOTOTpaHHHUKID)
100 | 34 Wrorosas koHTposibHAs paboTa
101 | neoensa Wrorosas koHTposbHAs paboTa
102 O0o001IeHre U CHCTeMAaTH3alNs 3HAHUI: aHAIN3 KOHTPOJIBLHOW paOOTHI.
HTOI'O — 1024

IHoypounoe niianuposanue 'EOMETPUS, 11 kaacc

(34 B Hepes10, 34 yueOHBIX Hegeau, HToro — 102 v)

S

0 Jama Tema ypoka
n/n | Ilnan | Daxkm

AHaJMTHYeCKAsA reoMeTpus - 154

HOBTOpeHI/Ie TCMBI ((KOOpIII/IHaTBI BCKTOpA Ha IMJIOCKOCTU U B IPOCTPAHCTBLC)

[ToBTOpenue TeMbl «CkaasipHOE TPOU3BEAECHUE BEKTOPOBY»

IToBTOpeHune TeMbl « BBIYUCIIEHNS yIiia MEXK1Yy BEKTOPAMU B IIPOCTPAHCTBE)

[ToBTOpEHME TEMBI « Y paBHEHHUE MIPSMOM, MPOXOIAIICH Yepe3 ABE TOUKU

ypaBHeHI/IC IIJIOCKOCTH, HOPMAJIb, YPaBHCHUC IINIOCKOCTH B OTPE3KaXx.

YpaBHeHHE JI0CKOCTH, HOPMallb, YpaBHEHHE IJIOCKOCTH B OTPE3KAX.

BexTopHoe mpousBeneHue.

JIuHeiiHble HEPaBEHCTBA, JUHEUHOE MPOrpaMMHUPOBAHUE.

JIuHeiiHble HEPAaBEHCTBA, JUHEUHOE MPOrpaMMHUPOBAHUE.

S

AHaIUTHYECKUE METO/IbI pacuéTa yriia MeX1y NpsSMbIMU B MHOT'OI'PaHHUKAX.

~ oo | i W]~

~

AHanuTHdeckne METObI pacqéTa yria MKy NpAMbIMU B MHOI'OI'PaHHUKAX.

~
L\S)

CDOpMy'J'Ia PACCTOAHUSA OT TOYKH OO IINIOCKOCTU B KOOPAMHATAX.
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13 Haxoxaenne paccTosSHUIM OT TOYKHU 70 TUIOCKOCTH B Ky0e.

14 Haxox1eHne pacCTOsIHUM OT TOYKHU [0 INIOCKOCTH B IPABUIIbHOM MMPAMHUJIE.

15 KonTtpoubnasi pabora Ne 1 «cAHaIuTHYECKasi TeOMETPHUA»

IloBTOpEeHue, 0000meHne U cucTeMaTu3anus 3HaHuil «MHororpanHuku. CedeHHs1 MHOTOTPAHHUKOB)» —
154

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH.

17 CeueHuss MHOTOTPAHHUKOB: METO]T CJIE/IOB.

18 CeueHrss MHOTOTPAHHUKOB: CTaHIAPTHBIC TUIOCKOCTH, TIEPECEUCHUS TPSIMBIX U
MJIOCKOCTEM.

19 [TapaienbHble NpsIMbIE U MJIOCKOCTH: NapaJIJICIbHbIE CEYEHUSI.

20 [TapannenbHble PsIMbIE U TUIOCKOCTH: pacyeT OTHOIICHHIA.

21 [TapannenbHble NpsIMbIE U MJIOCKOCTH: YTJIbl MEKIY CKPEIIUBAIOIUMUCS
TIPSIMBIMHU.

22 [lepnienquKyAsipHBIE MPSMBIE U TUIOCKOCTHU: CTaHIAPTHBIE MAPBI
NEPIICHINKYISIPHBIX TNIOCKOCTEH U MPSIMBIX, CHMMETPUN MHOTOTPAHHHUKOB.

23 [lepnieHIuKyIsIpHBIE NPSMBIE U TUIOCKOCTH: TEOPEMA O TPEX MEPIEHIUKYIISIpax.

24 [leprienquKyIsIpHBIC MPSMBIE U TUIOCKOCTH: BBIYUCIICHUS JUIHH B
MHOTOTPaHHUKAX.

25 [ToBTOpEeHME: TUTONIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs TUIOMIAICH,
co00paxeHwus mogo0usl.

26 [ToBTOpEHME: MIOMAIN MHOTOYTOJILHUKOB, (DOPMYIIBI AJIs TUTOIIA e,
COOOpaKeHHS TI0T00MSI.

27 [ToBTOpEHME: MIOMAIN MHOTOYTOJILHUKOB, (DOPMYIIBI AJIs TUTOIIA e,
COOOpaKeHHS TI0T00MSI.

28 [lnomaau ceyeHnii MHOTOTpaHHUKOB: TUIOLIA/IM MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHHs MOA00USI.

29 [Tnomaau ceyennii MHOrOrpaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COO0OpakeHUs MOA00usI.

30 Kontpoabnas padora Ne 2 «IloBropenne: Muororpanuunku. CeueHust
MHOTOTPAHHHKOBY

O0bém MHOTOrpanHuka — 174

31 O6nem Tenma. O0BeM MPSAMOYTOJIBHOTO MapasuIeIeuIe/a.

32 3amaun 00 yaBOeHUH KyOa, 0 KBaapaType Ky0a; 0 TpPUCEKIUHU yTJia.

33 CrepeoMeTpHuuecKre 3a/1auu, CBSI3aHHbIE ¢ 00bEMOM MPSMOYTOJIBHOTO
napasuleJenunesa.

34 [Ipuknanneie 3a1a4un, CBsI3aHHBIE C BBIYUCIEHUEM 00beMa MPSMOYTOJIBHOTO
napasuieyienunea.

35 O6BeM NpsIMOi TPU3MBI.

36 CrepeoMeTpHUeCKUe 33/1a4H, CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB MPSMOMA
PU3MBIL.

37 [IpuknanHele 3a1aum, CBsI3aHHBIE ¢ 00BEMOM NPSIMOM IPU3MBIL.

38 Brruncnenue 06beMOB Tell ¢ MOMOLIBIO ONPEAEICHHOro HHTerpana. OobeM
HAKJIOHHOM MPU3MBI.

39 Boruncnenue 00beMOB Tel ¢ TOMOUIBIO ONpeAeieHHOro uuTerpana. Oobem
HAKJIOHHOM MUpaMUIbIL.

40 ®dopmyna oobema nupamubl. OTHOIIEHUE 00BEMOB MUPAMHUJT C OOIIHM YTIIOM.

41 ®dopmyna oobema nupamuabl. OTHOIIEHUE 00BEMOB MUPAMHUJT C OOIIHM YTIIOM.

42 CrepeoMeTpuuecKre 3aja4u, CBSI3aHHbBIE C BBIYUCICHUEM 00HEMOB HAKIIOHHOM
TIPU3MBI.

43 CrepeomeTpHUecKHUe 3a/1a4M, CBI3aHHBIE C 00BEMaMU MUPAMU/IBI.

44 [Tpuknanueie 3axaun no Teme «OOBEMBI Te, CBSI3aHHBIE C 00BEMOM HAKIIOHHOMN
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IIPU3MBL.

45 [Mpuknanueie 3axaun mo Teme «OOBEMBI T, CBSI3aHHBIE C 00HEMOM MTUPAMHU/IBL.

46 [Tpumenenne 06beM0B. Briunciienne paccTosiHYS 10 TIIOCKOCTH.

47 Kontpoabnas padora Ne 3 «O0beM MHOTOIPAHHUKA»

Tena Bpamenus — 244

48 [{nnmaapudeckas HOBEPXHOCTh, 00pa3yrOIINe IUIHHIPUIECKON TTOBEPXHOCTH.

49 Hwmnaap. psmoint kpyrosout unuuap. [nomans noBepxHocTy HUIMHApA.

50 Konnueckasi moBepxHOCTb, 00pa3yrolre KOHMUecKoi nosepxnoctu. Konyec.

51 CeueHure KOHyCa MIIOCKOCTHIO, TAPAIIEITHFHOM MIIOCKOCTH OCHOBAHHUS.

52 YceueHHbIi koHyC. M300paskeHne KOHYCOB U YCEYEHHbBIX KOHYCOB.

53 [Tnomans O0KOBOI M MOJTHON MOBEPXHOCTH KOHYCA.

54 [Tnomans O0KOBOI M MOJHON MOBEPXHOCTH KOHYCA.

55 CrepeomeTpHruecKue 3a/1layi Ha J10Ka3aTeIbCTBO U BHIUUCIEHUE, TOCTPOECHUEM
CEUEHUM MWINHApPA, KOHYCA.

56 CrepeomeTpHruecKue 3a/lauu Ha J10Ka3aTeIbCTBO U BHIUUCIEHUE, TOCTPOECHUEM
CEUEHUM MWINHApPA, KOHYCA.

57 [Ipuknagabie 3a1a4n, CBSI3aHHBIE C LIMJIMHAPOM.

58 IIpuknagaelie 3a1a4n, CBA3aHHBIE C IMJIMHAPOM.

59 Cdepa u map.

60 [Tepeceuenue cdeps! u mapa c miockoctoo. Kacanue mapa u cdepol
IUIOCKOCTHI0. By u n3obpaxenue mapa.

61 [Tepeceuenue cdepspl u mapa ¢ miockocToio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By u n3obpaxenue mapa.

62 Ypasuenue cepsl. [nomans chepsl 1 ee gacTei.

63 CummeTpust chepsl U mapa.

64 CrepeoMeTpHuuecKre 3ajaul Ha J0KA3aTEIbCTBO U BHIYMCICHUE, CBSI3aHHBIE CO
cdepoii U mapoM, IOCTPOSHUEM UX CEYCHHI MIIOCKOCTBIO.

65 CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U BHIYMCICHHUE, CBSI3aHHBIE CO
cdepoii U mapoM, IOCTPOSHUEM UX CEYCHHI MIIOCKOCTBIO.

66 [TpuknagHbie 3a1a9u, CBsI3aHHBIE CO c(hepoit M IapoM.

67 [ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BEIYMCIICHHS B OKPYKHOCTH,
CTaHJIapTHbBIE TOJ00USI.

68 Paznnunble KOMOMHALIMY TeJ BPAIleHUs] 1 MHOTOTPAHHUKOB.

69 3anaun no teme «Tena M MOBEPXHOCTH BPAIICHUSD

70 3anaun 1o teMe «Tena ¥ MOBEPXHOCTH BPAICHUS»

71 KonTtpoJsbnas pa6ora Ne 4 «Tejia 1 noBepxXHOCTH BpalleHUsD)

I1nomaau nNoBepXHOCTH M 00BEMBI KPYIJIBIX TeJ — 94

72 O6nem mummHapa. Teopema 06 00beMe MPSIMOTO MIJIUHIPA.

73 Brruncnenue 06beMOB Tell ¢ TOMOUIBIO ONPEAEeICHHOT0 HHTerpana. O0beM
KOHYCa.

74 [Tnomaan 60K0BOYM U MOTHOW MOBEPXHOCTH KOHYCA.

75 CrepeomeTpryuecKue 3aa4M, CBI3aHHBIC C BEIYUCICHUEM 00BEMOB IIMIIHH/IPA,
KOHYCa.

76 [Tpuknaaneie 3agaun 10 TeMe «O0beMbl U MJIOUIAIU TOBEPXHOCTEN Tell.

77 OObeM mapa u mapoBoro cekropa. Teopema 06 oobeme 1miapa. [Lnomans cdepsl.
CrepeoMeTpHyecKHe 3a/1auu, CBsI3aHHbIE ¢ BEIYUCIIEHHEM 00BEMOB I11apa,
IIApPOBOr0 CErMEHTA U IIAPOBOTO CEKTOpA.

78 [Ipuxnaaneie 3agaun 1o TeMe «OOBbEMBI TeN», CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio chepsl. COOTHOIIECHHS MEXK/TY IJIOLIA MU IIOBEPXHOCTEH 1
00béMamMM OAOOHBIX TEJ.

79 [TonoOHbIe Tema B mpocTpaHcTBe. M3MeHeHne oObema pu mog00uu.
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CrepeoMeTpHUyecKHe 3a/1aui, CBSI3aHHbBIE C BEIUMCIEHHEM 00BEMOB Tell U
TJIOIIA/IEN TOBEPXHOCTEM.

80 KonTpoabnas padora Ne 5 «Iliomaau noBepxXHOCTH U 00beMbI KPYIJIbIX
TeJD

JABukenust — Sq

81 JiBmxeHust npoctpancTBa. OToOpaxkeHus. J[BuxeHus 1 paBeHCTBO Guryp.
OO01ue CBONCTBA ABMKECHUN.

82 Bunbl nBrkeHMil: mapaienbHbli IEPEHOC, IEHTPAIbHASI CHUMMETPHSL, 3€pKajlbHasA
CUMMETpUS1, TOBOPOT BOKPYT IPSIMOM.

83 [IpeobpazoBanus nomxodus. [psimas u chepa Ditnepa.

84 ['eomeTpuyeckre 3ajau Ha NPUMEHEHUE JABHKEHUS.

85 KontpoJsbHas pa6ora Ne 6 «BekTopbl B IPOCTPaHCTBE)

IToBTOpEeHne, 0000eHNe U cucTeMaTH3anus 3HaHu| — 174

86 O6o0maroriee MOBTOPEHNUE MOHATHN U METOA0B Kypca reometrpun 10-11 kmaccos,
cucreMarusanus 3HaHu: «IlapamiebHOCTD MIPAMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBEY

87 Obo0maroiee MOBTOPEHNE OHATHI U METOI0B Kypca reometpuu 10-11 ximaccos,
CUCTEMaTU3alMs 3HaHUI: « BEKTOpBI B IPOCTPAHCTBE»

88 Ob6o011aro1ee MOBTOPEHNE MOHATHI U METO10B Kypca reomerpun 10-11 kiaccos,
cUCTEMaTU3alys 3HaHUN: «BeKTopsl B IPOCTPAHCTBE»

89 Ob6o0m1aro1ee MOBTOPEHNE OHATHI U MeTO10B Kypca reometpuu 10-11 kinaccos,
cucteMatu3anus 3HaHui: «O0beM MHOTOTPaHHUKA»

90 Ob6o06m1aro1iee MOBTOPEHNE MOHATHIA U MeTO10B Kypca reomerpun 10-11 kitaccos,
cucteMatu3anus 3Hanui: «O0bEeM MHOTOTPaHHUKA

91 O6o61aroniee TOBTOPEHNE MOHITUI U METOJI0B Kypca reometpuu 10-11 kiaccos,
cucTeMaTh3anus 3HaHui: «llmomanm noBepXHOCTH U 00BEMBI KPYTJIIBIX TEID)

92 O6o61aroniee TOBTOPEHNE MOHITUI U METOJI0B Kypca reometpuu 10-11 kiaccos,
cucTeMaTh3anus 3HaHui: «llmomanm NoBepXHOCTH U 00BEMBI KPYTJIIBIX TEID)

93 HTorosasi KOHTpoJIbHas1 padoTa

94 HUToroBasi KOHTpPoOJILHasI padoTa

95 [ToBTOpeHMe, 0600IIEHNE U CHCTEMATHU3AITNS 3SHAHHIMA.

96 HcTopus pa3BuTHs CTEpEOMETPUH KaK HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUH.

97 HcTopus pa3BuTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJOTUH.

98 Wcropus pa3BuTHs CTEpeOMETPUM KaK HAyKH U €€ pojib B pa3BUTHUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

99 Wcropus pa3BuTHs CTEpeOMETPUM KaK HAyKH U €€ pojib B pa3BUTHUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

100 Wcropus pa3BuTHs CTEpeOMETPUM KaK HAyKH U €€ pojib B pa3BUTHUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B pa3BUTHH
COBPEMEHHBIX WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHUH.

102 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJOTUH.

HTOI'O — 1024
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