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Tema:
MocTpoeHue n peanusauma o6 bLEKTOB B XyA0XK€CTBEHHOM T€4E€HUU UMn-apT

cpeacrtrBamm KOMan-OTepHOﬁ rpa(pm(u n aHMMmauumn.

Uenb:
I/ICCJ'ICI[OBaHI/Ie AJITOPUTMOB IMOCTPOCHUA 00BEKTOB B XYHO0KCCTBEHHOM TCUCHUU UMII-ApPT.
Peannsauml MOJIYUYCHHBIX aJITOPUTMOB B COOCTBEHHBIX TBOPYCECKUX pa60T ax cpeacTBaMu

KOMIIBIOTEPHOH TpaduKH.

MNnore3sa:

Fpa(l)I/I‘ICCKI/Ie pa6OTLI B CTUJIC UMII-apT MOXKHO MTPOAHAJIU3UPOBATh U, TCM CAMbIM, BBIYJICHUTDH
COCTaBHBIC JJICMCHTHI, CyH.[GCTBOBaHI/Ie KOTOpBIX B peaJIBHOM TpeXMepHOM MI/Ipe HCBO3MOXHO.
O6’I:€KTI:I, I/ICHOJ‘II)?,yCMI)Ie B Xy)lO)KeCTBeHHOM TCUCHHUHN I/IMH-apT, CTpOSITCSI 10 OHpeﬂeJ'IeHHI)IM
aJIropyuTMaM, rnmomaroBo UCCICAYsS KOTOPbIC MOXKHO OIIPEACIUTE MOMCHT ITIOCTPOCHMUS,

MIPEBpAILAIOIINNA TPEXMEPHYIO (GUTYPY B HEBO3MOXKHYIO.

3apaum:

1. ananm3 rpaguvecKkux padoT B CTHIIC UMIT-aPT C IEJIbIO BEIWICHEHUS COCTABHBIX 3JIEMEHTOB,
CYILIECTBOBAaHME KOTOPBIX B PEATbHOM TPEXMEPHOM MHUPE HEBO3ZMOKHO U OIPEACIICHUS IPUYNH,
M0 KOTOPBIM peanbHble GUTYPHI IPEBPAIIAIOTCS B HECYIIECTBYIOIIHE;

2. BBI60p OIITUMAJIBHBIX KOMHBIOTepHBIX HpOF paMMHLIX CpeI[CTB JUIA HpOBe,Z[eHI/IH HUCCICOOBaHUA,

3. CO3aHNEC U UCCIICAOBAHUEC AJITOPUTMOB IMOCTPOCHU A O6”I)GKTOB B CTUJIC UMIT-AapT;

4. peanm3anus NOJYyYEHHBIX aITOPUTMOB B COOCTBEHHBIX TBOPUYECKUX paboTax

MeToabl uccneaoBaHus:

1. ananu3 paboT no npodyaeme uccieaoBanus (CpaBHUTEIbHO-COMOCTABUTENbHBIN, IPUUYUHHO-
CJICICTBEHHBIN ),

2. MOJETMpPOBAHMUE;

3. cuHTEe3



BBepeHue

— D10 HEe MoMOXkeT! — ckazana oHa — Henb3s moBepuTh
B HEBO3MOXHOE!

— IIpocTo y Te0s Majo ombiTa, — 3aMETUIIa KOPOJIEBa. —
B TBOEM Bo3pacTe s yaensiia 3TOMY Iojyaca KakJIbli
neHb! B uHBIE NHU s ycrneBajga MOBEPUTh B JECATOK
HEBO3MOXKHOCTEM J10 3aBTpaKa

JIstouc Kappoin, "Anuca B 3a3epkanse” (1872)

OpHUM U3 HaIlpaBICHUN Xy0KECTBEHHOTO TEUCHHS ONITUYECKOTO UCKYCCTBa (op-art) sABIseTCS
umn-apt (imp-art, impossible art), o0cHOBaHHBII Ha H300paKEHUN HEBO3MOXKHBIX (DUTYD.
HeBo3moskHBIE 00BEKTHI MPEACTABISIOT COOON PUCYHKH Ha TUNIOCKOCTH (JTF00ast TIIOCKOCTh
JIBYXMEpHa), 1300paxkarolue TpeXMEepHbIe CTPYKTYPbI, CYyIIECTBOBAaHHE KOTOPBIX B PEaIbHOM
TPEXMEPHOM MHUPE HEBO3MOXKHO.

N300pakeHNeM HEBO3MOXHBIX (UTYDP U KOHCTPYKIIUH 3aHHTEPECOBAIUCH MHOTHE. HEeBO3MOKHBIC
(urypsl U3BECTHBI IOCTATOYHO AaBHO. OHM BCTPEYAIOTCS B OTAEIBHBIX KAPTUHAX XYA0KHUKOB

XVI - XVII Bekos, a Takxke B MKOHaxX U (hpeckax. Ho yacTo okas3bIBaeTcs HEMOHATHBIM, SIBIISIETCS

JIM HCIIPABUJIIBHOCTH KAPTHUH 3aMbICJIIOM HUJIN OIIMOKOIM aBTOpa.



http://im-possible.info/russian/articles/opart/opart.html
http://im-possible.info/russian/articles/impart/impart.html

HInpoxyro U3BECTHOCTH HEBO3MOXKHBIC (PUTYPHI MTOTyYMIIn B cepeinHe XX Beka, 4eMy
croco0CTBOBaJIA OMYJIIPHOCTH TOJUIAHCKOTO0 XyaoxHuka M.K. Dmiepa n3o0pakaBiiero Ha CBOMX
IpaBIOpax 3aMbICIIOBaThle HEBO3MOKHBIE GUTyphl. C 3TOr0 MOMEHTA MHOKECTBO XYJI0KHHUKOB B
Pa3HBIX CTpaHax MHMpa CTAJIU MCIOJIb30BaTh 3TOT BUJ WILIIO3UI B CBOEM TBOPYECTBE.

MbI paccmoTpenu u npoaHanu3MpoBanu HekoTopble rpaBtopbl M.K. Qwepa:

KoHncTpykuus n3obpaxeHuil cocTaBieHa U3 MepeKiainH, MoJI0XKEeHHBIX OHa Ha APYTYIO MO
npsMbIM yraoMm. Crens ria3aMu 3a €€ 3JIEMEHTaMU [100YepPEaHO, Mbl HE 3aMETUM HECOOTBETCTBHUS
Mexay HUMH. OJHaKO Mepea HaMU — COBEPILIEHHO HEBO3MOXKHOE 1I€JI0€, TIOCKOJIBKY B
HUHTCpHpCTALIUN PACCTOAHUA MCKIAY O6’beKTaMI/I n Ha6J'IIOJIaTCJ'IeM BO3HHUKAIOT HCOXUAAHHBIC
W3MEHEHUs. DTa HEeMBICIMMAasi KOHCTPYKIUS TPHKIbI "BMOHTHpOBaHa" B KapTuHy. [lagaromas Boga
MIPUBOJUT B IBIKEHUE MEIIbHUYHOE KOJIECO M TeUET M0 HAKIIOHHOMY 3UI'3aro00pa3HOMY Kenooy
MEXIy ABYMs OalllHsIMHU, BO3BPAIAsACh K TOUKE, I/Ie BOAOMA] HAYMHACTCS CHOBA. MeIbHUKY
A0CTAaTOYHO BpEMA OT BPEMCHHU IJICCHYTH TyJa BEACPKO BOKI, LITO6BI KOMIICHCHUPOBATb UCIIAPCHUC.
Kaskercs, uto 06e GaliHu 0IMHAKOBOI BBICOTHI; TEM HE MEHEE, Ta, UTO CIpaBa, OKa3bIBACTCA

9TaXXOM HHIKC, YHCM OarHs cieBa.


http://poxe.ru/uploads/posts/1188926060_escher28.jpg

«Bocxoxaenue u CIIYCK»

["1aBHBII MOTHB TOM KapTUHBI MPEJCTaBICH OECKOHEYHBIMU JIECTHUIIAMU. [IpsSIMOyToIpHIK
BHYTPEHHETO JABOpa 3aMKHYT CTEHAMU 3[]aHUsl, Y KOTOPOT'O BMECTO KPBIIIN — O€CKOHEUHast
nectHuna. Ckopee BCEero, B 3TOM JOMY KUBYT MOHAXH, MPUBEPKEHIbI HEKOW pEeTUTHO3HOM
rpymnisl. Bo3MOXHO, €K€JHEBHBIN PUTYaJl IIPEANHACHIBAECT UM ITOJHUMATHCS 110 CTYIICHIM
HECKOJIbKO yacoB noapsj. Kaxercs, eciii OHU yCTaHyT, UM pa3pelaeTcsi IOBEPHYTh B OOPaTHYIO
CTOPOHY M CITyCKaThCs, BMECTO TOTO YTOOBI MOAHUMATHCA. OHaKko 00a HaNpaBIeHUs, XOTS U

BbIPA3UTCIIbHBI, HO OJMHAKOBO OCCITOIC3HBI.

MNocTtaHoBKa 3apaum

B pesynbrare paccMoTpenus rpadpudeckux paboT B CTUIIE UMIT-apT BOSHUKIIA BOIIPOCHI:

1. MOXHO ¥ BBIYJICHUTH U3 PabOT 001IHE “dNIeMEHTapHbIe 0OBEKTHI”, CYIIECTBOBAHUE KOTOPHIX B
peaIbHOM TPEXMEPHOM MHUPE HEBO3MOXKHO?

2. MOXHO 1 CaMOCTOSATEIbHO HAWTH aTOPUTMBI TIOCTPOSHHUS TAKUX 0OHEKTOB?

3. MOHO 11 BOCHOJIb30BaBUIMChH NOJYYEHHBIMH PE3yJIbTaTaMU, CO30aTh CBOU

“HECyIIECTBYIOIINE B PEaTbHOM TPEXMEPHOM MUPE” N300paKeHHUs?

Dtanbl pabOThI MPOXOIUIH B COOTBETCTBUH C METOJAMHU OPTaHU3AIMH HCCIICIOBATEIHCKON

ACATCIIBHOCTH.



AHanu3 nHgopmMmaumMoHHbIX pecypcoB
Bbutn npoanann3upoBaHsbl CleAyoLe HHPOPMALIMOHHBIE PECYPCHI:
1. ®pancuc [x. Kunxkka ¢ kapruakamu o tunonoruu: Ilep. ¢ anrin.-M.:Mup, 1991
B nanHO# KHUTE ITpeCTaBlIeH HanboIIee MOTHBIM CIEKTP CYUIECTBYIOINX 3pUTEIbHBIX WILTIO3UH,
PacroJoKEeHHBI BO BPEMEHHOM MOPSIKE 110 MEPE UX MOSBICHUS U Pa3BUTHS, a TAKXKe JaET
MoJie3Hy10 HH(popMaIrio 00 X CBOMCTBaX U OCOOCHHOCTSIX.
2. bonsmakos B.I1. B mup onTuueckux w03l 1 HeBo3MOXHbIX 00bekTOB ¢ KOMITAC-3D
KommnbrotepHbie MHCTpyMEHTHI B 00pa3oBanuu Ne2 2005
ABTOp omnmcan OCHOBHBIE JAETAIH, KOTOPhIE TPEOYIOTCS ISl CO3AaHUsI CBOUX COOCTBEHHBIX (UTYD.
He cmoTps Ha T0, uTO 0H OcHOBBIBajCs Ha mporpamme KOMITAC 3D, HekoTopas nadopmanus
Obl1a MmoJie3Ha U JOCTymHa it paboTsl ¢ Photoshop.
3. Amnpax [Ix. T. YauButenbHble GUTYpbI: ONTUYECKHE WILTIO3UH, TOPAXKAIONIe BOOOpaxxeHue /
[Tep. c anrn. T.C. KypHoceHko.
B 37011 KHIre cCOOpaHO MHOXKECTBO YAUBUTENIBHBIX (PUIYpP, TOCTPOEHHBIX HA SIBJIEHUH ONTUYECKON
wumo3un. Kaura nomorna HaM B co31aHMM COOCTBEHHBIX (QUTYP.
4. http://www.rakov.de/
caiit Imutpus Pakosa - HayuHoro corpynnuka PAH.
5. http://impossible.info/russian
CalT, MOCBSANIEHHBIN ‘“HEBO3MOKHOMY MUPY’

6. http://www.illusionworks.com
Beb-nipoekt 00 wuIr03uax, moanepkuBaeMblii mucatenem Ajnom Cukiom (Al Seckel)
(aHTTTUHACKMI S3BIK)

7. http://worldofescher.com
Caiit, nocamenHsiii TBopuecTBy M. K. Dmiepa. (aHrmuiACKUi A3bIK)

8. http://www.del-prete.ch
OdunmanbHbI callT mBeimapckoro Xyaoxuanka Canapo nens pe. (aHTIHICKHIA a3bIK)

9. http://www.geocities.com/SoHo/Museum/8716
Caiir, mocBsmeHHbIN TBOpuecTBY UmTBana Opoca. (aHTJIMIACKUH S3BIK)

10. http://opart.narod.ru/
Caiit xynoxHnuka Uropst Aukacosa

B pesynbrare ananuza nHGOPMALMOHHBIX PECYPCOB CTAJIO OUYEBHUJIHO, YTO OJTHUM U3 BaXKHBIX
HABBIKOB JIJIS1 JIFOJICH, SIBJISETCS CIIOCOOHOCTh BOCIPUHUMATE TPEXMEPHBIE OOBEKTHI B IBYXMEPHOI
rtockocTd. HeBo3MOXKHBIE 0OBEKTHI TOCTPOSHBI Ha MCTIOIb30BAHUH TPIOKOB C MEPCHEKTHBON U
riTyOMHON B paMKaxX JBYXMEPHOTO IPOCTPAHCTBA: CMEUICHHOM MEPCIIEKTUBE, MAHUITYJISALINSAM C
IIIyOMHOM U MJIOCKOCTBIO, UTPE CBETa U TEHU, HETIPAaBUIILHBIM M POTUBOPEUNBHIM HAIPABICHUIM U

CBA35AM.


http://www.rakov.de/
http://www.illusionworks.com/
http://worldofescher.com/
http://www.del-prete.ch/
http://www.geocities.com/SoHo/Museum/8716/
http://opart.narod.ru/

YenoBeueckoe CO3HAHKUE CHavalla co3/1aeT olliee n300pakeHNe MpeaAMETa, a 3aTEM pacCMaTpUBaeT
otnenbHble yacTu. OTaenbHble GparMeHThl H300paKeHHs] COBMECTUMBI C IPOCTPAHCTBEHHOM
MEePCIIEKTUBON, HO, BOCCOSAMHHBIINCH, OHU 00pa3yroT MPOCTPAHCTBEHHBIN Mapagokc. Eciu
3aKpBITh PParMeHT, TO HEBO3MOKHOCTh IIPOMAIaeT.
Hair mo3r uHTEpripeTHpyeT pucyHOK Ha TNIOCKOCTH KaK TpeXMepHYIo Mojesb. Co3HaHUE 3a7aeT
"rmyOuny", Ha KOTOpPOW HAXOIUTCS KaXk/as TOUKa n3o0pakenus. Hamm npeacraBiaeHus o
peaNbHOM MHpE CTAJIKHUBAIOTCS C MPOTUBOPEUUEM, C HEKOEH HEeMOCIeI0BaTeIbHOCThIO, U
NpUXOAUTCA ACJIaTh HCKOTOPHIC JOMMYIIICHUA:

® [psMBIE IBYXMEPHBIE JIMHUYU HHTEPIPETUPYIOTCA KaK MPAMBIE TPEXMEPHBIE TNHUY,

e JByXMEpHbIC MapauieIbHbIe JTUHIUHA UHTEPIPETUPYIOTCS KaK TpeXMEpHbIE apasuieIbHbIe

JVHHH;
® OCTpBIC U TYTbIE YIJIBI HHTEPIPETUPYIOTCS KaK MPSMBIE YTIIbI B IEPCIIEKTHUBE;

® BHCHIHHUC JIMHHUU PaCCMATPHUBAIOTCA KaK I'paHUIla (1)0pr1.

Bbi60op onTUManbHbIX KOMMNbLIOTEPHbLIX NPOrpaMMHbIX CPELCTB Afsi NpoBeaeHuUs

nccnenoBaHumA

Jlns Haiero npoekTa Mbl BeiOpanu nporpammy Adobe PhotoShop, motomy 4uto Bo3mMoxxHOCTH
IIPOrpamMMBbl TTO3BOJISIIOT UCTIONIb30BaTh €€ A1t 00pabOTKHU rpauKu U CO3JaHHUs aHUMALIUH.

Adobe Photoshop - 3T0 01H U3 caMbIX U3BECTHBIX I'PaUIECKUX PETAKTOPOB, MO3BOJISIOMINI KaK
CO371aBaTh HOBBIE N300PaXKEHUS, TAK U PEAAKTUPOBATH CyIIECTBYONHE Ipadudeckue (aitbl.
I'paduueckuit penakrop Adobe Photoshop mpumenstoT mist coznanust GoTopeaTucTHIECKUX
n300pakeHui, pabOThI C IIBETHBIMU CKAaHUPOBAHHBIMU N300PaXCHUAMH, PETYIINPOBAHUS,
[[BETOKOPPEKINH, KOJUTAKUPOBAHHS, TpaHCPopManuu rpaduku, nBeroaeneHus u 1.4. Adobe
Photoshop pacnonaraer Bcemu MeTomamMu pabOThl ¢ TOUSYHBIMHU H300paKEHUSIMH, TIPH ITOM UMEET
BO3MOXKHOCTH paOOTHI CO CIIOSIMH U UCTIONB3yeT KOHTYphl. Adobe Photoshop siBisietcs
0€3yCIOBHBIM JIHJIEPOM Cpeu MPOGECCHOHATBHBIX IPaPUUECKUX PEJaKTOPOB 3a CUET CBOMX
IMPOYANIITNX BO3MOXHOCTEH, BBICOKOH 2PPEKTUBHOCTH U CKOPOCTH PabOTEHI.

OCOBEHHOCTH:

1. M0XHO HCIIOIB30BaTh KaK JJIs BBIMOJHEHHUS POCTEHIINX oneparuii (00pe3Ka nim n3MEHEHHE
pa3MepoB M300paKeHNUs ), TaK U I CIIOKHEHIIIEeH pecTaBpallii H300pakeHus

2. BO3MOXKHOCTH MPOTrpaMMBbl TIO3BOJISIFOT UCTIOIB30BATH €€ B MPOIecce MOATOTOBKY M300paKeHUI
TUTsT aHUMAaLu|

3. Borarefiuie BO3MOXHOCTH 00pab0OTKH U300paKeHUI COUETAIOTCSI C XOPOIITUM HAaOOPOM CPEJICTB

PUCOBaHUS U PETYILH.



Mounck n aHanus “anemMeHTapHbIX 06 BHLEKTOB”, CyLleCTBOBaHME KOTOPbLIX B pearibHOM

TpeXMepHOM MUPE HEBO3MOXHO

B pesynbrare HaMu ObUTH BBIOpaHBI ClIEAYIONINE (QUTYPHI:

B HmkHel yacTu Mbl BUZMM BIIOJIHE pealibHYIO0 KapTUHY - TPU KPYyTJbIX 3y0a. Ecinu cMoTpeTh
TOJILKO BEPXHIOIO YacTh, TO JIBa IPSMOYTOJBHBIX 3yOra. Ho, eciiu paccMarpuBath BCIO QUTYPY
LEJIMKOM, TO MOJy4aeTCsl 4TO TPHU KPYIJIBIX 3yOla MOCTENEHHO MPEBPALAt0TCs B ABA
IPSIMOYTOJIbHBIX.

Taxum oOpa3oM, nepeaHHid U 33 HUHN MIaHBI JAHHOTO PUCYHKAa KOHQIUKTYIOT. To ecThb, TO, 4TO
OBLTO M3HAYAIFHO Ha MEepeIHEeM IUTaHe YXOHUT Ha3a/l, a 3aIHUH IJ1aH BbUIe3aeT Brepen. Kpome
CMEHBI NIEPETHETO U 33JHET0 IUIAHOB B JAHHOM PUCYHKE NPUCYTCTBYET elie 0JuH 3 ekt —
IUIOCKUE TPaHU BEpXHEN 4acTH Tpe3yOla CTAHOBATCS KPYTJIbIMU B HUKHEH.

D¢ ekt HeBO3MOXKHOCTH JOCTUTAETCS 33 CUET TOTO, YTO HAIl MO3T aHAJIM3UPYET KOHTYP (pUrypsl u
MBITAETCS MOJICYNTATh KOJIMYECTBO 3yOII0B. MO3I' CpaBHHBAET KOJIMYECTBO 3yOLIOB (PUTYPHI B

BEpXHEW U HIDKHEN 4acTU PUCYHKA, U3-32 9TOr0 BO3HUKAET OIyIIEHUE HEBO3MOKHOCTH (PUTYpHI.




YenoBeueckoe CO3HAHKUE CHavalla co3/1aeT olliee n300pakeHNe MpeAMETa, a 3aTEM pacCMaTpUBaET
oTJenbHbIe YacTu. Kaxk[plif yromi 3Toro TpeyrojbHUKa COBMECTUM C IIPOCTPAaHCTBEHHOM

HepCHeKTHBOﬁ, HO, BOCCOCAMHUBIINCH, OHU o6pa3y10T HpOCTpaHCTBCHHHf/'I napagokc. Ecmm

3aKpBITH JII000 U3 YIIIOB TPEYTOJIbHUKA, TO HEBO3MOKHOCTh IPOMNaIaeT.

B HEBO3MOKHOM TPEYTOIBHHUKE KaX/IbI IO caM Mo ce0e SBIsIeTCS BO3MOXKHBIM, HO MapaIoKC
BO3HHMKAET, KOT/Ia Mbl pacCMaTpUBaeM €ro ueankoM. CTOPOHBI TPEyTroJbHUKA HAPaBJICHbI
OJTHOBPEMEHHO H K 3PHUTENIO0, H OT HETO, IOITOMY OTJIEIbHBIE €r0 YaCTH HE MOTYT 00pa3oBaTh

peaTbHBIA TPEXMEPHBIA OOBEKT.

OnHO# 13 NOMYJISIPHBIX HEBO3MOXKHBIX (DUTYp SBISIETCS HEBeposATHas JecTHula. [1o Heit MOXXHO

HENPEPBHIBHO WM MTOJAHUMATHCS (IIPOTUB YaCOBOW CTPEIKU) WIIM CIIyCKaThCs (110 YaCOBOM CTPETIKE).



CospgaHue u uccnegoBaHue anropuTMOB NOCTPOEHUsSI 06LEKTOB B CTUIIe UMN-apT
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Peanusaumsa nony4YeHHbIX anropuTMOB B COGCTBEHHbIX TBOPYECKUX paboTax
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Kacabyukass Mapraputa

«OkHO Hapexabl»

EnkvHa AHHa

«[lMpekpacHoe [lanéko»
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«TpeyronbHukom no Cacpapu»
Kacabyukass Mapraputa
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OCHOBHbIe pe3ynbTaThbl:

1.

CO3,Z[8.HBI 1 TPpOaHaJIM3UPOBAHBI AJITOPUTMBI TIOCTPOCHU A 00BEKTOB B CTHIIE HUMII-apT,

2. B pe3ynbTaTe CHHTE3a IMOJYYCHHBIX aITOPUTMOB CO31aHbI COOCTBEHHBIC TBOPUYECCKUE PabOThI B

paccMaTpuBaEMOM Xy/10)KECTBEHHOM CTUJIE

BbiBoabl:

1. XyaoXHUKH, paOOTaBIIKE B CTHJIC UMIT-apT, UCTIOIB30BAJIA TOBTOPSIIONTUECS “IIIEMEHTapHbBIS
00BEKTHI”, IPEBPALIAIOIINE TPEXMEPHBIE (GUTYPHI B HEBO3MOKHBIE.

2. HeBo3MoxHBIE 0OBEKTHI TOCTPOSHBI HA HCIOJIB30BAHNHU TPIOKOB C MEPCIEKTUBON U TITyOUHOM B
paMKax JIByXMEpPHOTO MPOCTPAHCTBA: CMEIIEHHOW MEPCIIEKTUBE, MAHUITYJIALUAM C TITyOUHOH U
IIJIOCKOCTBIO, UTPE CBETA U TEHU, HEMTPABUJIbHBIM M IPOTUBOPEYHUBBIM HANPABICHUSM U CBSI3SIM.

3. OOBEKTHI, UCMOJIb3YEMBIE B XYI05KECTBEHHOM T€YEHUH UMIT-apT, CTPOSTCS 1O ONpeAeIeHHBIM
aIropuT™Mam.

4. IlomwaroBoe HcCIEN0BaHUE AITOPUTMOB IT03BOJISIET ONPEAEIIUTE MOMEHT ITIOCTPOCHHU,
MPEBPAIIAIOIINN TPEXMEPHYIO QUTYPY B HEBO3MOXKHYIO.

5. 3HanHMe, aHAIMU3 U CUHTE3 aJITOPUTMOB MOCTPOEHUS 3JIEMEHTAPHBIX HEBO3MOKHBIX 00BEKTOB

IIO3BOJIACT CO34aBaTh CBOU rpa(bnqecm/le pa6OTLI B CTUJIC UMIT-ApPT.

Cnucok nutepaTypbl

4
5
6.
7
8
9

®pancuc Jx. Knuxka ¢ kaptuakamu o tunosioruu: Ilep. ¢ anrn.-M.:Mup, 1991
Bonbmakos B.I1. B Mup ontuyeckux wuto3uil 1 HeBO3MOXKHBIX 00bekToB ¢ KOMITAC-3D
KomnbrotepHbie ”HCTpyMeHTHI B 00pa3oBanuu Ne2 2005

Amnpax JIx. T. Y nuButenbHbple (UTYpHI: ONTHYECKUE WILTIO3UH, TIOPAXKAIOIIHE BOOOpaKEHHE.
Ilep. ¢ anrn. T.C. KypHoceHko.

http://www.rakov.de/

http://impossible.info/russian

http://www.illusionworks.com

http://worldofescher.com

http://www.del-prete.ch

http://www.geocities.com/SoHo/Museum/8716

10. http://opart.narod.ru/
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