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IMOCTPOEHUE UTEPALIMOHHOT'O AITOPUTMA PACYETA
DA30BbIX THOPAKLIMOHHBIX 3JIEMEHTOB,
POPMUPYIOLIHNX 3ATAHHOE OTHOMOAOBOE PACIIPEAEJIEHME,
HA OCHOBE IIPUMEHEHHS METOJA OBOBUIEHHBIX [TPOEKLIMI

BBEJEHUE

B paborax [1,2] onucaHo npuMeHeHHe METONOB KOMMBIOTEPHOMH ONTHKH H audpoBoi ro-
norpadyu sl cHHTe3a (a30BbIX NMPPAKUHOHHEIX ONTHYECKHX 3neMeHToB (103), dopMupyio-
IHMX BOJHOBOH ()POHT 33aJaHHOTO MOAOBOTO cocTapa (MomaHoB). B pabore [1] mpegnoxeH Meton
pacyeTa (a3oBLIX MOIAHORE, HCIIOMB3YIOWIMI A KOAHPOBAHUS KOMIUIEKCHOH (DYHKIHH TIPOMyC-
KaHHA B YHcTO (asoByro o6obieHHbIH MeTon Kupka-xonca. TlppMeHeHHe 3TOTO MeToma mo-
3BOJIAET CO3JABATh 3a0aHHOE ONHOMOJOBOC PAacIipele/ieHHE ¢ BEICOKOH TOYHOCTLIO, OJHAKO TO-
ABNEHHE TMAapasUTHBIX JU(PPAKUHOHHHIX TOPANKOB, BBI3BAHHOE BBEJEHHEM OINOPHOH BOJIHBI B
dasy, NpHBOAMT K HU3KOH AMPPAKUHOHHOMN 3)DEKTHBHOCTH 37EMEHTOB, PACCYHTAHHBIX 3THM
METOIOM.

B nannoii paGote npennaracTcs HTepaTHBHBIA MeToX cHHTe3a (asosbix JOD, dopmu-
PYIOIIMX M3 rayccoBa NMyYKa 3TalOHHOE OTHOMONOBOE paclipeleNieHHe B IUIOCKOM orpaHHYeHHOI
obnacty ( HampuMep Ha TOpUE ONTHYECKOTO BOJOKHA) C YHAENBHOH MOLIHOCTBIO ITAIOHHOW
Moz cBeiwie 0.93 u sHepreTHuecKol 3¢eKTHBHOCTBIO 35-54% mnpu cpemHeKBaNpaTHYHOM OT-
KIIOHEHHH KOMTINEeKCHOM aMmuinTyasl 3-11%, ocHOBaHHBIA Ha TIPUMEHEHHHM MaTeMaTHYecKOIo
MeTona oGoOLueHHBIX mpoekimit [3,4]. OmMHcaHoO INOCTpoeHHE NPOEKIMOHHOTO OMNEPATOpa Ha
MHOXECTBO MONOBRIX (YHKUHH ¢ MoMoLIbl0 pa3dreHnsa ¢oKanbHOI IUIOCKOCTH Ha “nonesHyin”
H “BcnoMoraTensHylo” o6nacTH. IlokasaHo, YTO NMOCTPOEHHELINH ANTOPHTM o6ralaeT CBOHCTBOM
YMEHbIIEHHS! OLIMOKHM cyMMapHoro paccrosHus. OmnMcaHa Impomeaypa Brifopa ciaydaiHoro
NPEALICKAXEHHS] BO BCIIOMOTATeNbHOM OONAcTH MUl YBENHYeHHMs CKOPOCTH yMEHbIIEHHs OLIHMG-
KH cyMMapHoro paccrosiius. [IpuBeaeHbl pe3yibTaThl YHCIEHHBIX IKCTIEPHMEHTOB.

1. MOCTAHOBKA 3AJAYU CUHTE3A ®A30BBIX JUPPAKIITMOHHBIX OIITUYECKHX
BJIEMEHTOB, ®OPMHPYIOIINX TPEBYEMOE PACIIPEAEJIEHUE KOMIUIEKCHOHU
AMIUTUTYBI B 3AIAHHOHN OBJIACTH ®OKAJIbHOH INIOCKOCTH

ITycts aneMenT ¢ aneprypoii D ocBelnaercs IIOCKHM TyYKOM € pacnipefie/IeHHEM HHTEH-
CHBHOCTH [(u,v) (Puc.l). KommnekcHas ammiutyga F(u,v) HemocpeaCTBEHHO 3a 3JIEMEHTOM ¢

bazoBoii dyrxumeii ¢(u,v) UMeeT BUL:

F(u,v) = T (u,v)exp(id(u,v)) (1)
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wW(X,y)

¢(u,v)

Puc.l. IMocradoska 3aga4n GOpMHPOBAHHA KOMIUIEKCHOIO paclpeieseHus B IUIOCKOM

orpaHHYe¢HHON obnacTu

3anaya cuHTe3a dazopeix 103, npenHaHaueHHBIX 41 co3daHMs TpebyeMoro pacnpefe-
JIEHHs KOMIUIEKCHOMH aMIUIMTYAsl B 3aaHHOMH obnacTH, MoxeT OkITE chopMynHpoBaHa Kak 3aja-
ya momncka ¢a3oBoil ¢GYHKUMH ¢(u,v) TI0 TpeGyeMOMY KOMILIEKCHOMY paclipeleNeHHI0 W(X,y) B
3agaHHOM ¢okanpHoH o6nacTh M H MHTeHCHBHOCTH ocBelamouero nyuka I(u,v). IIpu cobmo-
IEHHH YCNOBHI MapakcHANBHOTO NMpHOMIDKCHUS CBsI3b KOMIUTEKCHOH aMIUTHTYAn F(u,v) c ¢o-
KAJbHEIM KOMIUIEKCHBIM pacripeesnieHHeM f(X,y) onichIBaeTcs HHTETPAILHBIM Tpeobpa3oBaHHEM

Qypre:

f(x,y) = #F(u,v)) } )

F(u,v) = 77" (f(x,y))

C yyeroM (2) M nHHeliHocTH npeobpasopaHua Pypre, MoxeM nepedopMynTHpOBaTh 33434y
cuHTe3a Gasopbix 03, mpeaHasHayeHHBIX 1A co3daHuA TpebyeMoro pacmpeneneHHsi KOM-
IJIEKCHOM aMIUTHTYOBI B 3aJaHHOH obJIacTH, KaK 3ajadyy noMcka Takoi ¢yHkuuH f(x,y), KoTopas
YAORNETBOPAS YCIOBMIO H |f(x, y) — w(x, y)|2dxdy = (), HanoXeHHOMY LIE/IEBLIM HA3HAYEHH-

M

eM J1OD Ha ¢dokanbHoe KOMIUIGKCHOE paclipeleficHHe, HMena Ow ammautyny @yppe-cnexrpa
CyI(u,v), roe C - xoHcTaHTa, BhIGHpaeMasi U3 YCNIOBHsI COXPAHEHHsS 3HEPIHH OCBCLLAIOLIENO

myKa,

2. TPUMEHEHUME MATEMATHYECKOI'O METOJIA OBOBIIIEHHBIX IMPOEKLIUH K
MOCTPOEHUIO UTEPATUBHOM ITPOLIENYPbHI PACYHETA ®A30BbIX
JAUOPAKLHIHOHHBIX 3JIEMEHTOB

MaTtemaTuyeckuii MeTos 0606LIEHHBIX TpPOEKUMH GBI pa3paboTaH M cTporo o6oCHOBAH
ANl BOCCTAHOBJIEHHA (YHKLIMH NO WMeOLIHHCA anpuopHoi HHdopMaunn |3,4]. Meton ocHoBaH
Ha TIOCTPOSHHMH MAaTEeMATHYECKHMX TPOEKUHMH Ha 3aMKHYTHIE MHOXECTBA, COOTBETCTBYIOLUHMC
OTPaHHYCHHAM, HANOXKEHHBIM Ha (pyHkuno # ee Oypbe-cnekrp. s Moboro 3aMKHYTOro MHO-



xectBa G; B npocTpaHcTBe Ly dyHkima g=Pih, geG; MoxeT 6bIThb HazBaHa npoekuMeit h Ha G;
€ClIHA

llg - hl[= Minllg'— hl| )

Onepatop P; 6yneM Ha3biBaTh NPOEKIIMOHHLEIM omepaTtopoM Ha MHoxecTBo G;. Ilycts
HIBECTHBI OBA CBOMcTBA (YHKUMM f, KOTOphie OTHOCAT €€ K 3aMKHYTHIM MHoxectBaM Gi, Gi.
Toraa pelleHHEM 3a0a4Yy BOCCTAHORIEHMA OyneT sApnAThea dyHkums feGq | roe:

G, =n G, 4

i=1.2
OTMeTHM, 4TO B ciyyae, ccmi Go SBISETCH NYCTHIM MHOXECTBOM, PEIUCHHUSA CYlUECTBO-
BaTh He Oyner, B caydae, ecii Gy COAEPXKUT TOJNbKO ONHMH 3JIEMEHT, PelicHHe eIMHCTBEHHO, H
ecnu Go conepxur Gonee oIHOTO 3/IeMeHTa, Moboii aneMeHT Gy MoXeT BbITh BbIOpaH B KayecTse

PELIEHHA.

B pa6ote [3] ana HaxoxXIeHWS GYHKUHH f OBUTO MpPEMIOXEHO HCMONB30BaTh PEKYPCHB-

HY10 MpOLEAYpY

f = Tl.nTZ.nfn * (5)

n

me f - BrIGpaHHOE HAYANBHOE NPHOMIIKEHHE, a onepaTop T,, onpeaeneH creaylnM obpa-

30M

T,=E+x,,(P,-E)i=12 (6)

rie E - enunuunnii onepatop M Ajpn, Azpn - MApaMeTphl pelakcalMe, BBOAHMEIC B obimeM crnyvae
IS TIOBRIIEHHS CKOPOCTH Noncka ToukH f. Ecnu xots 651 ogHO M3 MHOXecTB G,G; He ABMsIET-
€5 BBLIMYKNLIM, anroput™ (5) ofnagaeT JNHIIL CBOACTBOM YMEHBLICHHS OlMMOKH CYyMMapHOTO

pPaccTosiHnA [3],
J(fn+1) < J(fn) (7)
roe

J(fn)zllplfn —fn|I+I|P2fn _fn” (8)

Ons noctpoeHns anroput™a (5) pacyeTta ¢a3oBhIX JIOD ecTecTBeHHO BLIOPaTh B KayecTBe
G, MHoxecTBo yrkumii f(x,y) ¢ ammauTynoi @Pypre-cnekrpa CyJI(u,v), a muoxectso G,

6yner onpenensThcs pyHKuUHOHANBHBIM HasHayeHuem JIOD. [lnsa pacyera O3, npeaHasHa4eH-
HOIO Ans co3gaHMs TpeGyeMOro KOMIUIEKCHOTO paclpeneneHHA w(x,y) B 3anaHHOH ¢okanbHOH
obnactu M pannyca Ry, B KauecTBe MHOXECTBA G Mbl MOXEM OTpENENHTh 3aMKHYTOE MHOXe-
CTBO:

G, = 1t y): [[]fx,y) - woxy)f dxdy = 0; [[IfCx, )" dxdy = 0 ©)

r<Rpoe rzRy
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rme I = 1{)(2 +y?, a Ryonpenenser pasMep BCTIOMOraTeNbHOM 061acTH, comepxalieii croboa-

Hble TIApAMETPBI, Heo6XonUMBIE IS PaBOTHI anropuT™a (35).

B [3] nokasaHo, yTO oneparop
P, f = 7(C/I(u, v) exp(i arg(F(u, v))) (10)

SIBNFeTCS MPOEKIHOHHLIM ONEepaTopoM Ha 3aMKHYTOE€ MHOXECTBO (byHKmm Gy. Jlerko noka-

3aTh, 4To onepatop P;

w(x,y) r<Rg,
P,f(x,y) =1 f(x,y) Riu. < <Ry (11)
0 rzR;

SBJISIETCS MPOEeKUHOHHLIM Ha MHoXecTBo G,. B atoM ciydyae cpoiicTBo (7) onHMchIBAeT yMeHb-
LIEHHE OTKIOHCHHA (POPMHMPYEMOTO KOMILIEKCHOTO PAacHpele/icHHA OT 3TAJIOHHOIO B XOIEe HTe-
PauMoOHHOIO npouecca. Jlns pacyera daszosbix JJOD panuIHOTO Ha3sHaYEeHMUSA 1HPOKOE pacrnpo-
CTpPaHEHHE NMONYYHIH WTEPALIHOHHEBIE anropuTMbl THNa ['epubepra-CakcroHa [5,6] . B Hekorto-
PBIX clyyasX oGOOLIEHHBIH BapHaHT JAHHOTO AITOPHTMAa NpeICTABIAET coBoil YacTHBIH crmy4ai
NPUMEHEHHA MeTona OOGODLIEHHBIX TPOEKIMH C COOTBETCTBYIOLUMM BmIGOpoM MHoxecTBa Gy,
onpezenseMbIM GYHKUHOHATBHEIM HasHadeHueM JJOD.

3. ITEPAUMOHHBIN PACYET JUPPAKIIMOHHOTIO ONITUYECKOIO BJIEMEHTA,
®OPMUPYIOILErO TPEBYEMOE MOJOBOE PACMPEJIEJEHUE B BAII;AHHOﬂ
®OKAJBHOU OBJIACTH

B naHHoii paboTe uccnegoBanock NpUMeHEHUE HTEPALIMOHHOTO anropurMa (5) ¢ oneparo-
pamu (10), (11) K cHHTe3y IHPAKIMOHHEIX ONTHYCCKHX 3JIEMeHTOB, GopMHPYIOIIMX U3 TUIOCKO-
IO My4YKa ¢ TAYCCOBBIM pacrpefelieHHeM HHTEHCHBHOCTH

u2+v2:|

I(u,v) = exp{————z— (12)
c

3TANoHHOEe pacnpelejeHHe W(X,Y), ONMMCHIBAIOIIEE MOILY JIA3€PHOTO M3NYYeHMsi, BHYTPH HEKOTO-
poi obnactH M ¢okansHol nnockoctH. B kavecTBe 3TanoHHOro pacmpeneneHHs BRIGHpanach
OQHa M3 MONOBBIX QYHKuUMi [aycca-DpMmuTa, sBASIOLMXCS COBCTBEHHBLIMM (DYHKLIMAMH Ornepa-
TOpa pacnpOCTPAHEHHH KOTEPEHTHOIO CBETA B ONTHYECKOM BOJNOKHE NpPAMOYTOALHOTO CEedeHHS

(1]
2 2
o ] 22

0}

rae

E =1 2

e V2 pn’

(14)



©- MOJOBBIA TMapamMmeTp, Hn(x)- NoJHHOM JpMHTa n-oif cTencHH, (p,l)- MopsanKoBble HoMepa

MoaoBbIX GyHKUMHA. [l yBelHYCHMS CKOPOCTH YMEHBLIEHHS KPHTepHs (8) B KauecTBe Hayanb-
HOro NMpHOMIXeHHUs BEIOHpanack GyHKIMA

w(x,y) r<Rg, .
f(x,¥) = {ux(x,y) Ry <r <Ry, (15)
0 rzR,

rae Ry -pamuyc monesHoi obmactu M. B kadecrse y(x,y) BbiOMpanach ciyyafiHas yHKuUHA,

PaBHOMEPHO paclipeleficHHad Ha OTpe3Ke I:O, maxl w(x, y)| , TlapaMeTp p Omnpenenser cooT-
(x,y)eM

HOLUEHME NOMei SHEeprHM, NMpHXOoAslleics Ha IMOJIE3HYI M BCHOMOTATeNbHYI0 061acTH HAaYalb-
HOTro MpUBTIKeHHA.

BeeneHue cnydalHoOro npeasicKaxeHns wy(X,y) Bo BCTIOMOTaTeNIbHYIO O61acTbh HaYaJbHOIo
NpHOIXEHUS MPUBOIMT K TIOSBIEHHMIO CBOGOAHBIX NapaMETPOB, HEOOXOAMMEIX ISl YMEHBLIE-
HuA yHKuHoHana (8), ecTecTBeHHOH “IUIaTOi” 3a 3TO ABNAETCH CHHXEHHE SHEPTreTHYECKOH

3¢peKTHBHOCTH.

4. PE3VJIBTATBI BBIYMCIIUTEIIBHOTO 3KCIIEPUMEHTA

B KayecTBe KpMTepHeB KayecTBa BOCCTAHOWIEHMs 6bU1M BEIOpaHEI 3HEpPreTHYECKas 3g-

dexTuBHOCTS, OnpenensemMas Kak

ﬂ |w'(x,y)[2dxdy |
M (16)

[[ 1w, v)dudv

e W'(X,Yy)-dysxuus, onmuchisalolwasd pacnpelcicHue B obnactu M, co3naHHoe PaccYMTaH-
HBEIM 3JIEMEHTOM; CpeHEKBAIPaTHIHOE OTKIOHEHHE KOMIUIEKCHOTO pacnpele/ieHHs OT STaloH-
HOTO
[[1Cow (x,y) - wox, y)|* dxdy
5=M (17)
Wyl dxdy
M

H yoenbHasi MOLIHOCTh 3a0aHHOM MOJHI B obnactu M

j J' w(x, y)C, W'(x, y)dxdy
M ) (18)

H w2(x, y)dxdy
M

p:

XapaKTepH3ylolas BO3MOXHOCTE HCMONAb30BAHMA paccYMTAHHOTO 3NIEMEHTa [UIA CO3NAHHA MHO-

TOKAHANLHOM CHCTEMBI CBA3M C MOIOBOH cencKumed kananos (1], rae
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[[1wix, y)I* axdy
M

C - (19)
"Wy dxdy
M

B Tabmuuax 1,2 npuBeneHs! pe3yabTaThl BLIYMCIHMTEIBHOTO 3KCNIEPHMEHTA, B XOAe KOTOPO-
ro MoIeNHpOBAIHMCH pacdeT (a3oBoro aNeMeHTa ¢ nomownbilo 10 mrepaunH anropurma (5) u
dopMupoBaHMEe MM 3TaNIOHHOM Moabl I'aycca-3DpmuTa M3 ocBellalomiero myyka (12) ¢ pasHbiMu
3HAYEHHAMH NapaMmeTpa . BEMHCIUTENBHEIH 3KCTIEPUMEHT TIPOBOTWICA ANSA CNEAYIOLIMX Mapa-
METPOB: JUIHHA BOJIHBI ocBelnaiowero nyyka A=0.6328um, Rge=0.15mm, Re=0.5mm, «»=0.05mm.
Ha puc.2 npuBeaeHa aMIUTHTYAQ HAYajibHOTO pacnpeneseHus fy, CONEpXKalNEero 3TANOHHOE pac-
npeaencHHe B nonesHol obnacTu H cayyaifHoe NpeAbicKAXXEHHE BO BenoMoratenbHoi. Ha puc. 3
npHBeleHa $a3oBas Macka paccHUHMTAHHOTO 3neMeHTa. Ha pHe. 4 mpuBeaeHa aMmuiMTyna u3o6pa-
XEHHs, BOCCTAHOBJICHHOIO ¢ PACCYMTAHHOIO 3JIEMEHTA.

Ta6Gauya 1
PeaynsraThi yncnenHoro MoaenHpoBaHus MTepaUMoHHOro pacyerta JJOS ¥ GopMUpOBaHUS MOMHI
Taycca-Opmura (1,0) (u=0.08).

o’ ,MM e, % 5,% P

10.0 49.0 5.3 0.973
15.0 40.0 7.4 0.962
20.0 35.1 9.3 0.953

PesynbTaThl YHCIeHHOTO MOENMPOBAHMUS HTEPALMOHHOTO pacueta JIOD ¥ popMuposarus MoObl
laycca-Opmura (1,0) (p=0.02).

Tabauna 2

o°,MM e, % 8,% p

10.0 54.2 8.1 0.959
15.0 43.4 10.0 0.948
20.0 36.7 11.7 0.937

Tabauya 3

Peaynytatel yncnenHoro MONENHPOBAHHS (HOPMHUPOBAHHA MOMBI [ aycca-3pmura (1,0) MooaHOM,
PACCYHTAHHEIM ¢ MOMOLIBLIO METOJA Kupka-JTxonca.

&, MM e, % 5.% p
10.0 7.1 0.0 0.999
15.0 15.9 0.0 0.999
20.0 12.4 0.0 0.999




Puc.2. AMIUTHTYIHOE pacripeie/icHHe HaYalbHOro MPHOMHKCHHSA

Puc.3. ®azopas Macka 3MeMeHTa, pacCYMTaHHOIO HTEpPalHOHHLIM METONOM
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PHc.4. AMnnmTyaHoe pacnipeaeneHue, chopMHPOBAHHOE 3T1EMEHTOM, PACCYHTAHHBIM
HTEPALIMOHHBIM METOAOM

3AKJITIOYEHUE

Kak BMOHO M3 MpHBEACHHBIX B Tabn. 1, 2 pe3ynbTaToB, TpeUTaraeMblii B JAHHOMH CTaThe
MTCPATHBHBIA METOA MO3BOJAET PACCYHTLIBATL (hazoBble THPPAKLMOHHBIE 3EMEHTHI, (hOPMH-
PYIOIHE 3TaIOHHOE OQHOMOAOBOE pacmpeleNeHHe B 33AaHHON obnacTH (oKanbHOIl TUIOCKOCTH
C 3HepreTHYecKoi 3¢peKTUBHOCTBIO 35-54%, M CO CpeNHEKBANPATHYHBIM OTKIOHEHHEM KOM-
IIEKCHOH aMIUIMTYaH 5-11%. CpasHenue PE3YJIbTaTOB, NMPUBEASHHBIX B Tabmuuax 1,2,3, moka-
JBIBACT, YTO MPHMCHCHHE NPEANAracMoro alrOpMTMA MO3BONSET MOBLICHTb SHEPTETHYECKYIO 3¢-
(eKTHBHOCTL B 2.5-7 pa3 No CPaBHEHHIO C METONOM Kupka-JIxonca. [Ipu sToM ynensHas Moll-
HOCTb 3TAIOHHOH MONbI B CPOPMHUPOBAHHOM PACTIPEHENEHHH COCTARNSET 0.93-0.98, uro mo3Bo-
NAeT HCIOMB30BATh 3/IEMEHTEI, DACCYHTAHHBIE C TMIOMOIILIO MpeaiaraeMoro MeToaa A co3naHuA
MHOTOKAQHANIbHOM CBA3M C MOOOBOM ceneKuMeil KaHAoB. Heobxoaumo orMeTuTbh 3aBHCHMOCTD
apdekTHBHOCTH anropuT™a oT mapamerpa rayccoBa Ny4Ka M YHEPIrHH CIy4YaiHOro npeabicKaXe-
HHS BO BCroMoraTeNbHOH o6nactu. JlocTomMHcTBOM AMTOPHTMA ABJIAETCA TaKKe HamHuMe [ABYX
NyTeH MOBBILIEHHS CKOPOCTH YMEHBIUCHHS OLIMGIKH CYMMA4pHOTO pacCTOSHMS, MHHHMH33LMA
(¢hynkunoHana (8) oTHoCHTe EHO apaMeTpoB penakcalMH U BEIGOP CNyyaiiHOTo npenbIcKaKeHA
BO BCNIOMOTAaTEIbHON 30HeE,

K HenoctatkoM anroput™a MoxHO oTHecTH CHIDXCHHE 3HepreTHyYecKoi 3¢bekTHBHOCTH
OT MTepAllHH K HTepauMu Ha 0.5-2.5%. OtMeTuM, YTo ykaszaHHBIi NoaxXon NMpHMEHHUM K pelle-
HHIO PAsTHIHEIX 32124, B KOTOPIX HEOGXOMMMO CO3NATh TPebyeMoe KOMILIEKCHOE pacrpenc/e
HHE B 3aQHHON 0BNACTH BOKANIBHOM TLIOCKOCTH ¢ BhICOKO 3HepreTHyecKoil aghhekTHRHOCTEI,

M
HATPHMEP ANA CO3NAHMA 3a0aHHOTO AMILTHTYAHOTO pacnpeneneHus Ha ITUIOCKOM BOJHOBO
(bpoHTe 1715 KOHTpONs KavecTsa TIOBEPXHOCTH.
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BHHUMAHHIO 3AMHTEPECOBAHHBIX OPTAHU3AIIMI U IPEANIPUATHH,
KOMMEPYECKHX 1 JACTHBIX ®HPM !

MexayHaponHbiii LEHTP HAYYHOH M TEXHHUECKOH HH(pOpMAaLmM Npejiaraer
PEJAKIIHOHHO-H3JATENBCKHE H HOJHTPACHYECKHE YCIYIrH

B xOMILIEKC yCIIyr BXOANT:

* OPraHN3aLMS BHINYCKA HOBHX H3[aHMil B 001CTH HAYKH, TEXHHKH, TIPOH3BOACTBA H IKOHOMHMKH;

* IOATOTOBKA M M3TrOTOBJICHHE H3JATEBCKHX OPHIHHAI-MAKETOB;

¢ nomurpacuueckoe BOCIPOH3BEAEHHE PYKONHCE# H3AaHAH TpebyeMEMH THPAXaMH;

* pasMELICHHE U MyONMKALHA PEKJIAMH, 3 TAKXE H3rOTOBICHHE PEKJAMHEX NPOCHCKTOB H GyxneTos.

MexnyHaponHwiii IEHTp Hay4HOH H TEXHHUYECKOH uHpOpMaLMH TAPAHTHPYET BHICOKOE KAYECTBO H3NATENLCKOH
OPOMYKLHM.

MexayHaponHmii weHTp Hay4HOH H TEXHHYECKOH HHGOPMALHH rOTOB paccMOTPETh mobpie Bamu npernoxeHus B
ofaacTH M3OATENLCKON ASATEABHOCTH.

3a danvheleld ungopmayuel 1 ¢ NPEOROKEHURMU NPOCUM obpauyamscs no adpecy:

Poccusa, 125252, Mockaa, Tenecpon (095) 198-72-10
ya. Kyycutena, 216, MI{THTH Teneghaxc (095) 9430089
COIU

#
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