
aBTOp yAeJlfler uccJreAoBaHuro

HacTotlqee BP€M.fl nPaKTI/tlteCKu

rrceBAocnrrafiHbrx cJrolKHbrx

BCe cLICTeMbr yrIpaBJreHu'I

OT3bIB oQuuna.nbnoro ornoHenTa

Ha ArlccepTall[rc Ha cOIIcKaII[e yqeHgfi cTeIIeH[ KaIIAIIAaTa TexHIIqecKIlx

HayK Bau xyftq?rc3 Ha TeMy: (IIoBbureHIre esoercrnBHocTlr BropaqrollHofi

ceficMopa3BeAKll Ha ocHoBe 9IITIIMII3aIIg;a ynpaBJIsIOuInx CBII[-c[rHaJIoB>

no cneuHaJrbHocrlr 1.6'9' f eoQusurca

,{nccepraqnoHH€Ur pa6oTa Ban xyfiwK3 IIOCBflIIIeHa [po6JIeMe oIITI{MII3A\UU

y[paBnslouux nn6pocefiCMuqecK]Ix c]IrHaJIoB' llpl{ gToM ocHoBHoe BHLIMaHUe

nu6poceftcMlfgegKllx KOMIJISKCSB 1O3BOJI1I6T Bo36pKAaTb cJl)qafinne CurHaJIbI

MTHOBeHHag qacTora AJIfl

cooTBerc TB]/1L4 CO CJry^Iafi HbIM

Tr{naRandom. ocnosHar oco6eHHocTb pa3BepToK Random 3aKJIIOqaeTct B TOM' t{To

HLIX I{3MeHteTct B 3aAaHHOfi noJloce llacroT B

3aKOHOM. flOerovry yKa3aHHbIe curHaJIbI OTJII4IIaIOTC'

[OBbIIleHHofi cKOpOCTbrg ]I3MeHeHut qacTOTbI B p€BBepTKe' n B 9Tofi cB{3II

sJreMeHTbI KOHCTpyKIIUfi 3AaHl,1.IrI COOpy)KeHLIU' HaxoAflrrluxct

HenocpeAcTBeHHofi 6wrgocrn oT ITyHKT9B Bo36y)KAeHLIt' He ycIIeBaIoT BofiTI,I B

pe3oHaHc' r IToI Io3BoJI{eTcyIqecTBeHHocHLI3I4Tbol lacHocTbuXpa3pyl l leHr4f , .

O,4narO, HecMOTp{ Ha OqeBI'IAHbIe [peI'IMyIqeCTBa cuIHaJIa RandOmt OH OT;II4qA9TCS'

qpe3BbrrrafiHo B6TCOKLIMI4 aMIJI vTTy AAy11KOppSJIf,UIIOHHOr.O QOna I4 cooTBeTcTBeHHO

T{I43KLIMI{ 3HAqEHLIf,M'I ALIHaMI4tIecKoro Allana3oHa KOppeJItqLIoHHOrO

npeo6pa3 oBarlkr'^, He TTpeBbIIIIaIOUII{MVI 20-24 AE, H IIOsTOMy npu npoBeAeH}II4

eu6pocefi cMLrqecKLlX Ha6rIoAeHUfi npaKTLIqecKu He'ICIIOJIb3yeTc{'

B Aanuofi pa6ore npeAJIOXeHbI LI [poaHaJII{3I'�IpOBaHbI pul3II{tIHbIe BapI'IaFTbI

[ceBAocnyqafinsrx pa3BepToK, IIo3BOJItIoqI{e SH}I3IIT6 olacHOCTb pa3pyl[egvrg'

spar1.11il u coopyxe1l4i1 11pu [poBeAeH]II{ nra6poceficMvrlecKl4x pa6oT' oAHaKo B

oTJrlrque oT CLITHaJIa RandOm, xapaKTep[3ylgql{egt OTHOC}ITeJI6HO HI43K}IM

ypoBHeM KOppeJr{qr4oHHOfO sOna. B srofi cBfl3l'�t npoBeAeHHbIe HccJIeAoBaHrqt

B Hacro{ulee BpeMf, MHOFrIe reppfiTopuu, Ha
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CUTHAJIOB. B

coBpeMeHHbIX

6esyc.nonHor aKTyaJrbHbI nocKoJlbKy



KOTOpbIX

2

pacnoJraraK)Tct [oceJIKLI, rOpOAa, rIpoMbIIlJIeHHbIe V Apyfl{e

aH€rJrorprqHbre o6beKTbr, ocrarorct He lrccJIeAoBaHHbIMI{ ceficMopa3BeAKoft u3-3a

BnoJrHe o6ocnosaHHrrx orraceHlrfi pa3pyIIreHI,It 3AaHI,Ifi 14 coopyxeul{fi [pLI

rrpoBeAeHr,ur Br,r6poceficMr,rqecKr{x Ha6ilrcAenkrEt, c freToM AocrarorlHo BblcoKoft

MoTTIHOCTT{ cOBpeMeHHbrX Lr3JryqaTelefi. EOnee TOIO, B HaCTotlqee BpeMt 3aKa3quKla

rrpoBeAeHur nu6poceficMurrecKlrx rrccireAoBartnfiI Bce qalqe yKzl3blBaror Ha

Heo6xoAuMocrb lrcnoJrb3oBaHvrs., HanpkrMep, TaKIax rexHoJlorufi, rar <<Independent

Simultaneous Sweeping> (ISS) r,rJrri ((slip-sweep), tlo3BoJltrIouprx oAHoBpeMeHHo

orpa6arbrBarb ABa nnu HecKoJrbKo rryHKToB Bo36yx(AeHut u raKI{M o6pa^rorr,r

cyqecrBeHHo rroBbrruarb [por{3BoAHTeJIbHocrb rroJIeBbIX na6lrcAeunfi. [5t

p e aJru3 arl rru r aKvrx c rro c o 6 o B H e o 6xoALIMo cBe crrr K MIaHI{MWy 83 aLIM Ho e Blrtrnrrvre

BoJrHoBbrx noJrefi, oAHoBpeMeHHo Bo36ylKAaeMbIX pa3rl{qublMu rpylrlaMl4

Br,r6paropoB. Han6olee yclernHo ralrrafl. 3a4a'-ra peuraerc{ c npI4MeHeH}reM

rrceBAocnlrqafiurrx pa:lBeproK, qro AorloJrHrrreJrbHo noBbllrraer aKryaJrbHocrb

BbrnoJrHeHHofi pa6oru.

,{uccepraqvrfl,BarXyfiuxe cocror{T r{3 BBeAeHI4fl, qerblpdx rnae I{ 3aKrroqeHus'.

Cnucor crarefi, ony6luroBaHHbrx B peUeH3LrpyeMbIX HafrHbIX Lr3Aanuflx'

coAepxuT 4 r,rcroqnura.

PesylrraroM BbrnoJrHeHHbrx HccJreAoBar^uVI tBJltrorcs rlerblpe 3aIrII{Ir{aeMbIX

HayqHbrx rroJrox(eHraft, AoKa3areJrbcrBa Koropblx coAeplKarcf, B pa3Hblx rnaBax

Alrcceprar\uvr. IIpu gToM AoK€BareJrbcrBa AocroBepHocrll 3aIquqaeMEIX

rronolKeHr4fi ocyqecrBJrf,Jrrlcb Ha ocHoBaHLIu npoBeAgHHbrx MoAeJIbHbIx

LrccJreAoBaHvrir., a raKxe rro pe3yJrbraraM TIoJIeBbIX ceficMurrecKl{x Ha6[roAennir,

BbrrroJrHeHHbrx c rlrcrroJrb3oBaHl{eM gJIeKTpOMeXaHI4qeCKOrO nra6patopa.

B rracrHocrlr, 6uma [poBeAeHbr onbrrHo-MeroAnrlecKl{e LIccJIeAoBaHLrfl. B

rrpeAenax AcrpaxancKoro ra3oKoHAeHcarHoro MecropoxAennfl,. B AaHHoM

oKcneprrMeHTe orleHr{B€rJracb cpaBHI4TeJrbHal sQQer<ruBHocTb nI'r6poceftcMkTqecKl'Ix

BbICOKOqACTOTHbIX HEJIHHEI4HbIX

2

JTTIM-curn€uroB, pa3BeproK, aHoM€IJIbHO



Hr3KorracrorHbrx pznBeproK c MLIHI{M€uIbHofi qacroroft 3 fq (Low-dwell) u

runpoKorroJrocHblx cnrHaJroB (Broadsweep), BKIK)qaK)IWX' KaK aJITOPLITM

BbrcoKorlacTorHylo HeJII4Heft HyIO
QopruupoBaHnfl. aHoM€uIbHo HTI3KLIX qacror, TaK 14

pasnepmy. IlolyreHHbre eu6poceficMlilIecKlre MarepLI€IJIbI corocraBlrflIrucb c

3ailucfly1kr, 3aperlrcrpupoBaHHbrMr{ or 6ypon3pblBHoro I4crotIHtIKa (rraacca 3apfl,Aa

BB 0,8-1 ,2 Kr, rry6r4Ha rrorpyxeHus. 23 u). Ha ocnoBaHr4vr cpaBHrlreJlbHoro

aHarrv3a ceficMorpaMM r{ coorBercrByloullax BpeMeHHbIx pa3p$oB 6rIJI cAenaH

BbrBoA o ToM, arTo B KoHKpeTHbIX ycJloBtrf,x Hav6orburyro sQQerruBHocTb

o6ecue.{rBaer rrrrrpoKorrolocnnrfi nn6poceficMl{rlecK}rfi cnrnzur Broadsweep,

rro3BoJrrroquft yBenuqlrrb rny6r,rHy 3oHAI,IpoBaHlIt u rIoBbIclITb ptl3pelllaloulylo

clloco6Hocrb MeroAa. Eolee roro,

AcrpaxancKoro MecropolrAennfl'

aBTOpOM 6UlO OTMeTIeHO, IITO B

nll6poceficNau.recKrrft cnoco6 He

TeXHOJIOTLI{ C ucuOJIb3oBaHneM 6ypo - B3pbIBHOro MeTOAa.

flo pe3ynbraraM npoBeAeHHbrx raKuM o6pasorvr orrbITHo-MeroALIaIecKI'IX

nccneAoBalIuvr aBTop cocTaBLIJI

rroJro)KeHLIU, KOTOpOe 6uno

npeAcraBJreHrre o [epBoM 3aIrI[UIaeMOM

cQoprrynrpoBaHo cJleAyroqeM o6pasou:

<<IIpnueneHrre HeJrrrHefiHr,rx cBrrrr-clrrHaJroB crlocodcrByeT yflyqIII€HI{Io

BrrsyaJrrr3auu[ coJrflHbrx KyrroJIoB n noBbIIIIeHI|Io AOCTOBepHOCTII

rrHTeprperarlun Ha AcrpaxaHcKoM MecropoxAenrr[ rro cpaBHeHIrIo c

pe3yJrbTaTaMIIr [OIyrIeHHbIMIr

IICTOqHIIKOB>>.

npu ncrloJrbSoBaHrrn B3pbIBHbIX

B coornercrBue co BTopbrM 3arrI[uIaeMbIM noJro?IceHrreM B ArlcceprallHrl

yKa3brBaeTcf, rrTo Tprr HoBbrx rrpeAJrorceHHblx aBTOpOM BapIraHTa

rrceBAocJryuafiHux crrrHaJroB, o6raAalor ryq[rlrMrr xapaKreplrcrHKaMl{ no

cpaBHeHIIro c Jf{M-cIITHaJIOM II cIITHaJIoM TIIrra RandOm.

!4r SopuupoBa:akrfl. rrceBAocJrfrafiHbrx pasn€pror ucnoJlb3oBarlct ru6o

MoHoiacrorHbrfi rapMoHurrecKr/rfi cnrHtul, lu6o JTTIM-cnrnal. llpu groM raxAufi

rrepr4oA LIJrr{ noJlyrlepuoA TaKHX CH|H€IJIOB paCCMaTpvIBAJII[Cb, KaK He3aB}ICLIMbIe

cerMeHTbI c noJltpHocrblo, orrpeAeJlteMofi M-nocleAoBareJlbHocrblo.
a

J

ycJroBI4.f,x

ycrynaer



llepear u3 rrpeAJrox(eHHbrx pasn€pror (Sinehalf) Qopur4poBaJracb Ha ocHoBe

MOHOqaCTOTHOTO rapMOHLlqeCKOrO Cr4rHaJra [yTeM U3MeHeHLrr nOJUTpHOCTTA

rroJrynepnoAoB B cooTBeTcTBr.ru c 3aKoHoM M-uocreAoBaTeJrbHocTu. Bropar

rrceBAocJryuaftuax pasn€ptra (Linfull) 6una noJrfreHa us JTqM-cr{rHaJra nyreM

r{3MeHeHr,rr [oJlf,pHocTr4 cerMeHToB froJrHoro [epHoAa TaKXe B cooTBeTcTBr{u c

3aKoHoM M-nocreAoBareJrbHocrrr. 14 rperufi Tvril pase€pmn (Linhalf) 6ur

creHepl{poBaH aH€IJIOTIIIHO BTopoMy, Ho C u3MeHeHI4eM noJIspHocTI/t

rroJrynep[oAoB. ,{oxa:areJrbcrBo AocroBepHocrrfr rro BTopoMy 3arquulaeMoMy

[oJro)rceHlrlo 6uno BbrrroJrHeHo Ha ocHoBaHuI{ npoBeAeHurl MoAeJrbHbx

r4coJreAoBasrtit..{ocrarouno y6e4ureJrbHo 6rrro [oKa3aHo, rrro no cpaBHeHurc c

Jl9M-curn€uroM 14 crlrH€rrroM Random cyruecrBeHHo ocJra6I,ITb ypoBeHb

KoppeJrrqrroHHoro Qona [peAcraBJrserc.fl Bo3MoxHbIM nyreu I{crIoJIb3oBaHLrfl

rrceBAocnyrafiunx curHaJroB Sinehalf u Linhalf. Buecre c reM pasn€prra

Sinehalf rro3BoJrrer TOJTbKO MHO|OKpaTHO yMeHbIIILITb ypoBeHb

KoppeJrrqlroHHoro Qona, Ho kr ynf{ur,rrb AuHaMLrKy HIaBHbrx MaKcuMyMoB

KoppensquoHHbrx Synrqlrfi (p"c. 10 s asropeQepare). B etofi cBflsvr cneAoBaJlo

6rr crcoppeKTr{poBarb Qoprr,rynupoBKy BToporo 3arquqaeMoro [oJIo]I(eHr4s., yKa3aB

Ha rleJrecoo6pasuocrb B npaKTuqecrofi pa6ore r{clroJlb3oBarb I{MeHHo p€}3B€ptru

Sinehalf, T.e. MoHoqacrorHbre rapMoHuqecKae cl{rHalbl, BKlIoqaIouI4e

BO3MO)KHOCTb Lr3MeHeHr4rr UOJT'pHOCTI,I nOny[epI{OAOB.

IIo rperreMy 3arrluulaeMoMy rroJroxeHr{ro B Alrcceprall[[ orMerlaercfl, rtro

peaJrbHbre ceficilrll.recKlre garrncu, rroJryqeHHble c rrplrMeHeHrleM

oJrer$poMexaHrrqecKoro nudparopa u rrpu ncfloJrbgoBau[rr B KarrecrBe

yrrpaBJrflrcrrlHx clrrHaJroB HoBbIx, npeAJror(eHHbrx aBTopoM,

rrceBAocJry.rafiurrx pasndproK, xapaKTepu3yrorcq 6oree HrI3KrrM ypoBHeM

KoppeJrflrlrroHHoro Qoua u 6o.nee runpoKrrM crreKTpoM. Taxoe 3aIrII4IIIaeMoe

nonox(.eHrre y6egzrenrno rroATBepxAaercf, uyrdrvr cpaBHlITeJIbHoro aHaJIrI3a

r{cxoAHbrx cerrcMorpaMM u BpeMeHHbIX puBpe3oB, [oJIyqeHHbIX c

LrcrroJrb3oBaHr4eM gneKTpoMexaHr,HecKofo nu6paropa. BsrnorHeHHrrfi Ha



ocHoBaHlrr4 rroJreBbrx LrccJreAoBasufi cpaBHl{Tenurrrfi ananr4g sQQercruBHocrll

pa3rurrHbrx pasn€prox, BnoJrHe cornacyerct c BbIBoAaMu, cAeJIaHHbIMIa rro

pe3yirbraraM npoBeA€Hnoro MoAeJrrrpoBaHr4fl. rI yKa3blBaer Ha IleJlecoo6pa3Hocrb

B rrpaKrv.recxoft pa6ore rcroJrb3oBarb uMeHHo pa3Bdprry Sinehalf. flpn erona,

BalKHo orMerrrrb, rrro raKue pa-:a€pxrl [o3BoJItrcT B oupegel€nnofi

ylpaBmrb crreKTpoM nos6yxgaeMblx Kore6aHvfi.,{eficrnureJlbHo,

yMeHbIrreHLIt qacrorbl rapMoHllrlecKofo curHzllla, Ha ocHoBe

paccqlrrbrBaJracb raKuLs nceBAocJIYrauHM pa3BeprKa, IIOBbIIIIAETC'

Htr3KorracrorHbrx rapMoHuK. 14, nao6opor, [pI{ yBeJluv.envIvr qacrorbl cI{rHaJIa

yBervrrr4B aeT cs. Bec BbIcoKoqacToTHbIX rapMoHLIK.

rlern€proe 3arrlnulaeMoe rroJroxeHne cQoplty.n[poBaHo cJIeAyIouIrIM

o6paso*l: <<Honue, npeAJroxeHHbre rrceBAocJryuafinue nn6poceficMnrlecKre

crrrHaJrbr rro3BoJrflror rroBbrclrTb AocToBepHocrb n r.ny6nnnocTb rIpI|

rrccJreAoBannv BepxHefi qacrn paspera rrprl peaJrrr3all[[ MeroAIrKIr

MHoroBoJrrroBofi cefic*ropa3BeAKr{>>. ,{ora-:arenbcrBa AocroBepHocrlil SToro

rroJro)KeHr4rr 6sutu flon1r.reHbr rro p$yJlbraraM TIoJIeBbIX nu6poceficMuqecKlIx

ua6nroAeuuit, BbrnoJrHeHHbrx BAoJrb KaM[yca Py,s{ c ucrronb3oBaHneM

gneKTpoMexaHrlqecKoro nu6paropa. Cucreua Ha6rloAennfr, orpa6aruBaJlacb KaK

c eos6yxAeHpreM npoAoJrbHbrx KoJre6ayuit, TaK I4 Kore6aHllfi c rrorrepe'rHofi

noJrrpn3arluefi . flpu sroM 6ulo rroKa3aHo, qro He3aBrlcvMo or rl,tla noJItpLI3aIIuLI

nos6yx4aeMbrx KoJre6aHr4fi, suauureJrbHo 6onee BblcoKoe KaqecrBo MarepuaJloB

o6ecueqzBaer rrceBAocJrfrafinar pa"rndprKa Sinehalf c .racrorofi rapMoHlrtlecKoro

cr4rHaJra 50 fq. Pa:pesrr, nocrpoeHHble c ucnoJIb3oBaHI{eM TaKLrx cI4rHaJIoB,

xap aKTeprr3oBuIIII{cr 6 olee BblcoKofi rlerKocTbro n rny6l{HHocrblo.

rlro Kacaercfl sapreqannfi rro Arrccepralln[. Ha uofi B3rJItA, aBTop B

HeKoropbrx cJryqarx HecKoJmxo QoprraaJlbHo [oAoIueJI K Bo[pocy cpaBHLtrelrnotr

esQexrunnocrr4 corrocraBJrseMbrx cnrHaIIoB. Tar, Halpl{Mep, Ha ocHoB4HI,II4

noJreBbrx LrccJreAoBanuit,npone46uHbrx Ha AcrpaxaucKoM MecropoxAenvlvr,6uno

CTETIEHII

no Mepe

KOTOpOfO

ypoBeHb

orMerreHo, rrro rrpu ucrroJlb3oBaHrara 6ypompblBHoro ucrorIHI,IKa Ha6rroAaJlacb
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3HaqI4TeJI bHag. IIOTepf, KaK HI{3KOqaCTOTHbIX, TaK n BbICOKOIIaCTOTHbX TapMOHLIK' a

eQQerruBHafl, rnkrpv:aa crreKTpa KoJre6aHr4it n pazpeualoul€ul crroco6Hocrb MeroAa

3aMerHo ycrynaJrlr nn6poceficMraqecKllM 3arrrlctM, Aaxe rIoJIfreHHbIM c

rrcrroJrb3oBaHueM JTTIM-cnrsaJroB. Tarofi pe3yJlbrar rlporuBopeqlaT BecbMa

o6rullpnoMy Ha ceroAHf, onbrry. Teu 6oree, qro He cJIolI(Ho pacqeTHulu rryr€na

IIOK€BATb, ITTO [PI4 I{CIOJIb3OBAHHbIX B AAHHOM CJITIAE IAPAMCTPAX B3pbrBHOrO

AOCTaTOqHOucrorrHrrKa, rracrorH€ul xapaKTeptrcrvKa oqara B3pbIBa 6y4er

rrrrlpoKorronocHofi. lloerouy AJrfl 6onrurefi y6eAurelbHocrlr AocroBepHocrll

rrepBoro 3arquqaeMoro noJro)KeHl4fl, B AuccepTaIII4u cJIeAoB€[JIo 6u [peAcTaBvrTb n

Q usuuecroe o 6ocHoBaHI4 e [oJryqeHnoro pe3yJlbrara.

Bo BTopoM 3arq[ulaeMoM rroJro)KeHr{r{ yKa3blBaerctr, rITo rIpeAJIoxeHHbIe

rrceBAocnyrafinue crrrH€Lrrbr, orrl,Iq€[orcf, nfrnLIMLI xapaKTepucrvKaMn rlo

cpaBHeHr4ro c JTTIM-cr{rH€rJroM r{ c[rH€IJIoM Random. B rperueM xe 3alrlnqaeMoM

rroJro)KeHlrr4 soprvrynnpyeTcfl ilpaKTuqecKl,I Toxe caMoe: <<IIpe4lo)KeHHbIe

nceBAocJryqarlHbIe pasn€prxz xapaKrepl,I3yrcrct 6olee HH3KHM ypoBHeM

KoppeJr.r{quoHHoro Qoua ra 6olee uLIpoKI{M cneKTpoM>>. B sroft cBfl3u BTopoe u

TpeTbe 3alquIqaeMble noJIo)KeHLIJI JloruqHo 6uno 6u o6leAI{HI{Tb.

Bnaecre c

ALTCCepTaIIIIOHHOTO

YCTAHOBJICHHbIM

coorBercrByer

orrpeAeJIeHHbIM

Mocroncrou

M.B. JloNaonocosa.

TeM, yKa3aHHbIe

kI ccJreAoBaIIvIfl'

Mocroncrnu

rocyAapcrBeHHoM

,{ncceprarlldoHHoe

o [rrpr4cyx4elJukr rreHblx

yHI{BepcI4TeTe

3HAqI{MOCTI4

KpHrepI4f,M,

CTEIEHEI{ B

I{MEHLl

He yM€urtloT

oTBeqaeT Tpe6oBaHvIflMl,

focyAapcrBeHHbIM yHuBepcuTeToM

r{MeH}r M.B. JlouonocoBa K pa6omna rroAo6Horo PoAa. Co4epxanue Aucceprarllutr

cneqlr€ulbHocrl,I I.6.9.

rn. 2.I-2.5 floloxenras

feoQusuxa, a raKxe

r,rccJreAoBaEhe oooprraneHo corJlacHo

rpe6onanzsu llololKeHrrfl o coBere rro 3aIrI]Ire Auccepra\uir Ha coucKanne yreuofi

creuerira KaHArrAara HayK MocxoncKoro rocyAapcrBeHHoro yHl{Bepcurera LIM9HI'I

M.B. Jlotr{onocosa.
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Tarcna o6pasou, colrcKarels Ban Xyft.rxe

yreuoft cre[eH]r KaHArirAara rexuuqecKr.rx HayK

feoSusura.

7

3acJryxrrBaeT npHcyxAeHr{f,

uo cnerluaJrbHocrr.r 1.6.9.

reHepaJlbHoro ArapercTopa
^  t l

Ult

OQuqnaarnrrfi onnonenT:

AOKTOp TeXHr,rqeCKrD( HayK, 3a^MgCTHTeJrb

aayrnofi pa6orc OOO <<HonopocMopFeo)

KOCTPbIII{H IOpufi [erponnr (nodnucu)

Konrarrnbre AarrHbre:

rerr.: +7 (918) 135-87-30, e-mail: kostrJ@mail.ru

CnequanbHocrb, no rotopofi oQuqnanbHbrM o[uouerrroM 3arrlurrleHa

Alrcceprarlr.rfl: 25.00.10. feoQvrst4na, reoQusnuecKne MeroAbr rolrcKoB rroJresHbrx

ncKoIIaeMbIx.

Alpec Mecra pa6oru: 353900, r. HoropoccnficK, Orrr6prcKarr rutoulaAb,

4ona 1, Koprryc 2, o$.45.

Ten.: +7 (915) 485-21-12; E-mail: kpg.6

floAuncr corpygHlrra OOO IOpEg flerpoau.ra

KocrpnruHa yAocroBep.f,ro : orlena K4ApoB

fl.f.Kysrrraran
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