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PASPABOTKH

Cucrtema

NPOMBIINERHOCTD CTPOUTENDHBIX MATEPHANOB

ABTOMATU3UPOBAHHOIO
ynpdaBfieHUs TEXHOJIOrM4ecKum
npoLeccom U3roToBJiIeHUS
AONIOMUTOBOM MYKM

Brnanwummp Ckngpos, Oner [Natpyiues

Cratbs onuceieaet peanmsoeanHyto OOO «KomnACx» ACY Tl npoussoactea MuHepanbHOM
(monomMuTOBOM) MYKM € MCNONB3OBAHMEM MONOTKOBOM TOHIEHLMANBHON MENbHMLbI
npoussoactsa OAO «TAXKMALL» m 3aKkpbITOro BHyTPEHHEro aspogMHAMUYECKoro
komnekcd. [peanaraemoe pewwenune He umeno aHanoroe B Poccum n noseonuno 3akasumky
CHMU3UTb NOTEPU TEMIOBOM SHEPIUM MPU CKMIAHUM NPUpPOAHOro raza Ha 95%.

3aKa3uuMK IPOEKTa YK€ JAOCTaTOYHO
JUTUTEIEHOE BPEMSI SKCILTYyaTUPOBAI MEJTb-
HUIIBI UIsI CyXOTO pa3MoJjia OTCeBa MUHE-
PaIbHOTO 11IeOHSI, MOJIYYaroIlerocs B mpo-
Lecce Ipo0IeHNsT U3BECTHSIKA. DTU MeJlb-
HULIbI HE UMEJTU TTOJTHOLIEHHOI aBTOMATH -
3UPOBAaHHON CHCTEMbl YIpaBJICHHUS, a
MIPUMEHSIBILIUIACS TEXHOJOTMYECKUIA ITPO-
LIeCC AOMYCKaJl 3HAYMTEIbHBIC TOTEPU KO-
HEYHOTO MPOAYKTA U OTJINYAJICS HU3KOI
5Hepro3(GHeKTUBHOCTHIO.

J1J1s1 co3MaHusT TEXHOJIOTMUECKOTO MPO-
Lecca ¥ pa3MelieHUs] TeXHOJIOTMYECKOTO
000pyI0BaHUsI ObLIO MPUHSATO PEIICHUE
KCITOJIb30BaTh 3[aHUE OJIHOTO U3 1IEXOB
npeanpusatust 000 «1C3», Haxonsieecst
B Kanyxckoii obacTu.

OBbLEKT ABTOMATU3ALIMMN

K co3manuio TeXHOIOTHYECKOTO TpPO-
11ecca rmomoJa IoJIOMUTOBOI (MUHEpaTb-
HOIT) MyKH C MCTIOJTb30BaHUEM 3aKPBITOTO
a’poJMHAMUYECKOro 00bEMa Obliia Mpu-
BJIeueHa aBcTpuiickas dupma PM-Tech-
nologies GmbH — n3BecTHBII TPON3BOIN-
TEJIb ¥ TIOCTaBIIMK 000PYI0BAHUS IS TIe-
pepaboTKN MUHEPATHHOTO CHIPbHSI.

Pazpaborannasi aBToMaTU3MpPOBAHHAS
CUCTeMa YIpaBIeH!s] KOHTPOIUPYET JJeK-
TPOABUTATENU MOAAIOIINX ChIPhE KOHBEI-
€POB U UCTIOTHUTEIbHbIE MEXaHU3MbI BCE-
r'O TEXHOJIOTUYECKOT0 000pYIOBAHUS ITPO-
1ecca. DIeKTpoIBUraTe i Haubosee Kpu-
TUYECKUX KOHTYPOB MOJKIIOUEHBI Yepe3
YCTPOMCTBA  YaCTOTHO-PETYyJIUPYyEMOTO

npusBoaa (YPIT). Dro mo3BossieT ynpas-
JIATh CKOPOCTBIO TO/Ia4U ChIPbsi, KOHTPO-
JIMpYsl 3arpy3Ky MesibHUIIbI. Kpome Toro,
YPII rapanTupyeT 3al1nTy 3JeKTPOIBUTa-
TeJell OT Meperpy3Ku 1o TOKY 1 MPeBbILIe-
HUSI HATIPSIKEHMSI, a TAKKE ONTUMU3UPY-
€T PeXUM pabOoThI AIEKTPOIIPUBO/IA.
3amaHHbIl 00BEM CHIPbS B MPOMEXY-
TOYHOM OYHKEpe KOHTPOJIUPYETCS JaTuu-
KaM¥ YPOBHSI M MOAIEPKUBACTCS MOCTO-
SIHHBIM OJ1aroziapst BO3MOKHOCTH PEryjiu-
POBaHUSI CKOPOCTH MOJAIOIIETO KOHBE-

epa. B kauecTBe MeJIbHMYHOI YCTaHOBKU
HCIIOJIb3YeTCsl TAHTEHIIMATIbHAsI MOJIOTKO-
Basi MEJIbHUIIA CO BCTPOSHHBIM JTa0UPUHT-
HBIM cemnapaTopoM (puc. 1). MenabHuLA
00opy/oBaHa JIOKAJIbHBIMM CHCTEeMaMu
OXJIaXAEHUsT M CMa3Ku IOIIIMITHUKOB.
DTHU CUCTEMBI YIIPABISIOTCS U3 1IKada J1o-
KaJbHOTO  YIOpaBJE€HUSI  MeJbHUIICH
(IIJTY) (puc. 2). JITabMpUHTHBII cenapa-
TOP B COCTaBe MEJIbHUIIbI UCITOJIb3YeTCsI
JUTSI OTAEJICHUsI MyKH HEOOXOIMMOI TOH-
KOCTH TIOMOJIa.

Puc. 1. TaHreHyuanbHas MONOTKOBAsA MeJIbHULA CO BCTPOEHHBIM IAGUPUHTHBIM CenapaTopom
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Puc. 2. Wkad nokanbHoro

ynpaeneHus menbHuueit (LLY)

Cuctema yrpaBieHUs TPOU3BOAUT 3a-
MMyCK MEJbHUIBI B aBTOMaTUYEeCKOM pe-
XuMme ¢ ucnonb3zoBanvem BTL-CJI-111
(cToiika ympaBieHusI TOKOM BO30YKIeHUST
METOYHBIX CUHXPOHHBIX JIBUTATENEi,
npousBoactBo OO0 «<HUTTOM» r. [13ep-
KHMHCK, puc. 3). [ToTpebasieMast ycTaHOB-
KOl MOIITHOCTh KOHTPOJUPYETCS MTOCPEe-
CTBOM M3MEPEHUs TOKA B LEMU MUTAHUS
onHol u3 (a3 anexkrpoaBuratens. Takas
obpaTtHast cBsi3b mosBossier ACY TII
YIIPaBJISATH MPOU3BOAUTETbHOCTHIO MEJThb-
HuULbl. Bce ocHOBHBIE TapaMeTphl Mellb-
HULBI KOHTPOJIUPYIOTCS U yIPABIISIOTCS
nocpexacteom LLTY.

[TonaBaemblii B METBHUILY MaTepUa 10-
3UPYETCs LUTI030BBIMU MTUTATENSIMU C Pe-
TYJUPYEMOU YaCTOTOM BpallleHUs B TOU-
HOM COOTBETCTBUHU C TIOTPEOIISIEMOI MeJTh-
HULEH MOIIHOCThIO. YacToTa BpaleHUst
pPOTOPOB MUTATEJell peryjupyercsi ¢ mo-
moibio YPII, ynpapiasiiommx 37JeKTpo-
NBUTATEJISIMU KaXIOTO TTUTATESI.

YcTaHOBKa XXej1aeMoro pexxuMa padboThl
MEJIbHUIBI M cernapaTopa MPOUCXOIUT
MOCPEICTBOM pEeryaupoBaHusi o0bEMa
BBIBOAMMOTO LIUPKYJSIIMOHHBIM BEHTU-
JaTopoM Bo3ayxa. [IpousBoauTenbHOCTD
BEHTWISITOPA LIUPKYJSILIMOHHOTO BO3/Y-
Xa BapbupyeTcs B npeaenax oT 80 000 no
100 000 M3 /4.

VYrpaBrneHne BEHTUISTOPOM ITUPKYIISI-
IIMOHHOTO BO3MIyXa OCYIIECTBIISIETCS TIPU
TIOMOIIY YaCTOTHO-PETYINPYEMOTO TIPU-
Boma Oompioit momrHoct (250 xBt)
SINAMICS G150 ¢upmer SIEMENS
(puc. 4). Cuctema ympaBlIeHUS PEeryInpy-
€T YaCTOTy BpallleHUsI IBUTATENIST BEHTUIISI-
TOpa Ha OCHOBE JaHHBIX O TEMIIepaType
BHYTPEHHETO BO3AYIIIHOTO MTOTOKA 1 MOIII-
HOCTHOM XapaKTePUCTUKU MEJTbHUIIBI (IT0-

CUHXPOHHbIX ABurartenen

Puc. 3. Croiika ynpaBneHus TOKOM
BO36Y)KAEHUSA WETOUHbIX

TpeOJIIeMblii METBHUILICH TOK), 00eCTIeUr-
Basl MPOU3BOAUTEILHOCTh BEHTWISATOPA,
COOTBETCTBYIOIIYIO TEKYILEH TPOU3BOIN-
TEIbHOCTU METbHUIIBI.

Cy1ika cbIpbsl B ITpoO1Iecce TOMOJIa 0Cy-
LIECTBIISIETCSI TTOTOKOM TOPSIYEro BO3ayXa
Ha BXOJIe MeJIbBHUYHOM ycTaHOBKU. McTou-
HUKOM DHEPIuu AJIsi HarpeBa BO3/yXa sIB-
JISIeTCSI MPUPOHBIN ra3, Croparolmi B ra-
30B0M reHepaTope ¢pupMbl SAACKE.

l'a30BbIii TeHEpaTOp ¢ MaKCUMAaIbHOM
MouHocThio 8,03 MBT nmeer coocTBEH-
HYIO JIOKQJIbHYIO CHUCTEMY YIpaBieHUs,
CBSI3aHHYIO C OCHOBHOM CUCTEMO yrpaB-
JIEHUST TEXHOJOTUYECKUM MPOLIECCOM Ye-
pe3 uHbOpMaIlMOHHbIN KaHai. Perynu-
pOBKa MOJauM ra3a HaXOJUTCSl B 3aBUCH-
MOCTH OT TeMIepaTypbl BHyTPEHHETO BO3-

Puc. 4. YactoTHble npuBogbl 60nbwon mowHoctu SINAMICS

JTyXa Ha BBIXOJIE U3 MEJIbHMIIbI, TOIICPKM -
BaeMOM IpH ITOMOIIK OTAEIbHOIO BEHTH-
JIATOpa Pa3pekeHHOTo BO3AyXa M aBTOMa-
TUYECKU PEryJIMpyeMOoro KjiamaHa Imoame-
ca HapyxXHOro Bosayxa. Temmeparypa
Ha BBIXOJIE KaMepbl TOPEHUS ra3oreHepa-
TOpa MOAAePKUBACTCSI TOCTOSTHHOM. BeH-
TUJISITOP Pa3peskeHHOTO BO3ayXa (BBITSIK-
HOI BEHTWJIATOP (huiibTpa) yrpaBisieTcst
ACY TII, kak 1 BEHTWISITOP LMPKYJIsi-
LIMOHHOTO BO3/yXa, MOCPEACTBOM YacTOT-
HO-PEryJIMpyeMoro ImpuBoaa GOJIBLION
moiHocTu (150 kBt) SINAMICS G150
¢upmbl SIEMENS.

Ha MoHwuTOp oOmeparopa BBIBOIATCS
3HAYeHUsI TeMIIepaTyphl ra3a Ha BBIXOIE
KaMepbl TOPEHYsI M Ha BBIXOIe MEJTbHUILIBI,
a TakKe BeJIMYMHA Pa3pexeHMs] BO3ayXa

Oneparopckas cTaHuys

Industrial Ethernet

PROFIBUS DP

SIMATIC PCS7

ET200S ET200S

Bubporpoxot
[at4nkm
naBneHns

Bn6poKoHTPO/b
BEHTUNIATOPHOI
MalLMHbI
la3oreHepatop

[atunku
YPOBHSA

ET200S ET200S

Y OneKTpofBuUraTenv
KOHBeilepoB

1 nuTarenein
SINAMICS G150

Ly

Puc. 5. CtpyktypHasa cxema ACY Tl uexa MMHepasbHON MYKU
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Puc. 8. Wikac pacnpepenénHoii nepuchepun

Puc. 9. Onepatopckas

B KaMepe TOPeHUsI ¥ MOIIHOCTh Ta30BO-
ro TeHepaTopa B TIPOLIEHTaXx OT HOMU-
HaJIbHOW.

Jas  TOBBIMIEHWS IHEPTETUIECKON
3¢ DeKTUBHOCTU TIepeMEHHBIT 00BEM BBI-
BOIMMOTO M3 MEJILHUIIBI BO3IyXa MOAAET-
csI yepe3 CMECUTEIbHYIO KaMepy 00paTHO
KO BXOOY B MEJbHUILY (peKyrepanus).
CucTteMbl aBTOMaTUYeCKOTO PETyIpoBa-
HUSI IMHAMUAYECKU TIPUBOISAT YCTAHOBKY
B HEOOXOIUMBI pexxuM paboTsl. Takum
o0Opa3oM, Tpu HeOOJbIIONH HCXOAHOU
BJIQXKHOCTHU CHIPbsI SKOHOMUTCSI HE TOJIb-
KO TIPUPOIHBIN Ta3 (APOCCETUPYIOTCS TO-
penKu razoreHepaTopa), HO M dJIEKTPO-
SHEepPrusi BEHTWIATOpa OTPabOTaHHOTO
BO3IlyXa, a BO BHYyTPEHHEM 00bEME MOXET
LUPKYIUPOBaTh 0koJio 80% momorpeToro
rasa.

B 3aBucumMocTy OT MPOU3BOACTBEHHBIX
YCJIOBUIA HEMCTOJIb3YEMBbliA TOTOK OTPabo-
TAHHOTO ra3a, HeCylIuil HEKOTOpOe KOIM-
YeCTBO MUHEPATbHON MbUIH, OYUIIAETCS
aBTOMATUYECKU 3a CUET MCIOJIb30BAHUS
pykaBHoro ¢uibrpa. OTpaboTaHHbIN Ta3
MOKUAAET TEXHOJOTUYECKYIO YCTaHOBKY
yepes HIYMOITYIIUTENb U OTBOISILUI KO-
pod TpHU MOMOIIM BEHTWJISATOpa pa3pe-
JXeHHoro Bo3ayxa. Ha pykaBHOM GuibTpe
MPOUCXOIUT MEPUOIUUECKOE BCTPSIXMBA-
HME TOJIOTHA DUIBTPOBAIbHON TKaHU B
aBTOMATUYECKOM PEXMME C UCIOJIb30Ba-
HMEM 3JIEKTPOKJIaNaHOB U OCYLIECTBISIEeT-
Cs1 KOHTPOJIb TEMITEPATyPhl BXOSILLETO TO-
psiuero Bosayxa. B ciyyae mpesbilieHUst
YCTaHOBJICHHOM BepXHEeU rpaHU1Ibl TEMIIE-
paTypbl TOpsTYEro BO3/1yxa aBTOMaTUYEeCKU
OTKPBIBAETCSI 3aCIOHKA MMOIMEca BO3ayXa
13 BHelIHel cpenbl. Mcnonb3oBaHue py-
KaBHOro GuibTpa CHelualbHOU KOH-
CTPYKIIMY MO3BOJISIET MPAKTUIECKU TTOJI-

HOCTbIO UCKJTIOUUTh BBIOPOC B aTMOCchepy
MUWHEPaJIbHOU MbLIN.

Cucrema ymnpaBiieHUss KOHTPOJIUPYET
paboTy BUOpPOrpoxoTa, BCeX IIHEKOB, a
TakXe BKJIIOYEHHUE U BBIKJIIOUEHUE KOM-
MPECCOPOB MHEBMOTPAHCIIOPTa TOTOBOTO
MPOAYKTA.

TexHosornyeckoe 060pya0BaHKE OCHA-
IIEHO JaTYMKaMMW BpallleHWs, KOTOpbIC
KCITOJIB3YIOTCS TSI KOHTPOJIST pabOThl U
MTOJTy9eHUsT OOPaTHOM CBS3M C CUCTEMOM
yIIpaBIeHUs.

B cucrteme mipenycMOTpeH aBTOMaTHde-
CKHUI BECOBOUW KOHTPOJb MOJy4aeMOro
MPOAYKTa, ITO3BOJISIONINI  U3MEPSTh
MTHOBEHHYIO ITPOU3BOIUTEIBHOCTD 1IeXa 1
BeCcTH pabounii apxuB. J1JiT MTHOBEHHOTO
BECOBOTO KOHTPOJIS U TIOJTYYEHUS JaHHBIX
0 TIPOM3BOAMTEIBHOCTH 1IeXa 32 CMEHY MC-
MOJIB3YIOTCSI  yOApHbIE BECHl  (PUPMBI
Schenck Process.

ACY TII conepxut Bce HEOOXOAUMBIE
KOMITOHEHTBI JIJIST OCYILIECTBIICHUS YIIPaB-
JIEHUSI, KOHTPOJIsI U Oe30MacHoit paboThI.

COCTAB NPOrPAMMHO-
TEXHUYECKOIro KOMMJIEKCA
ACY TN MMUHINIOP

Ha puc. 5 npencrasieHa CTpyKTypHast
cxema ACY TI1 MUHIIOP.

Cpenoii mporpaMMUpOBaHMUs M30paHa
CKAJIA-cuctema SIEMENS WINCC,
paboraloiias B COCTaBe pacrpeneaéHHON
CHCTEeMBI KOHTpOJIs 1 yrpasienuss PCS7

(puc. 6).

AnnaparHas 4acrb
T1TK cnipoekTupoBaH KakK IByXypOBHE-
Basl pacrpene€HHas CUCTEMa.
® HuxHuit ypoBeHb CHUCTeMBI YIIpaB-
JIEHWST BBITIOJIHEH C WCIIOTb30BaHU-
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€M OIHOTO KOHTpojuiepa GUPMBI

SIEMENS SIMATIC S7-416 2DP

(puc. 7) ¥ ¢ IpUMEHEHUEM YCTPOMCTB

pacnpenenéuHoi nepudepun ET200S

u ET200M (puc. 8) mnst cbopa u obpa-

00TKM WHGpOpPMAIIMK, TOJIydaeMoit

OT [JAaTYUKOB W HUCTIOTHUTETHHBIX

YCTPOWCTB.

@ BepxHwuii ypoBeHb CUCTEMBI yIpaBie-
HSI BBITIOTHEH C UCTIOTb30BAHMEM ITPO-
MbIieHHOTo KoHTposuiepa SIEMENS
Rack PC 547B B kauecTBe OMHOMOHU-
TOPHOM cTaHUMU ormepartopa. s
VIPaBIE€HUST TEXHOJOTUYECKOU ycTa-
HOBKOI cO3[laHa MPUKIaaHas MaTeMa-
TUYECKAsT MOJIETb TEXHOJOTUUYECKOTO
rpoiiecca MPON3BOICTBA MUHEPATbHON
MyKd Ha OCHOBE TEXHOJOTUYECKOTO
periamMeHTa, 3amaHHOro  (QUPMON
PM-Technologies.

® OOMeH JaHHBIMU MEXIY BEepXHUM U
HIDKHUM YPOBHSIMU YTIPABIEHUS CUCTE-
MBIl  TIPOMCXONWUT TIO  TIPOTOKOIY
PROFIBUS DP B cetu Ethernet.
Pabouee mecto omeparopa HaXOmWT-

csl B OTIEJbHOM TIOMEIIeHUN liexa Hal

muroBoit (puc. 9). [ns ocyuecTsie-

HUST BU3YaTbHOTO KOHTPOJISI 32 COCTOSI-

HUEeM O00OpyIOBaHUS 1iexa U TEXHOJO-

TUYECKUM IIPOIECCOM B LEJIOM B TO-

MeEIIEHUH OTIePaTOPCKOM MPEeIyCMOTPEHBI

OKHa.

Bce texHuueckue cpeacTBa HIXKHETO
YPOBHSI pa3MellleHbl B YETBhIPEX IKadax
¢dupmbl RITTAL, obecrieunBaroImx cre-
neHb 3amuTel [P54. KoHTponnep u yacth
CeTeBOro 00OPYIOBAHUS 3aMUTHIBAIOTCS
yepe3 UCTOYHUK OecriepeOoifHOro muTa-
Hus pupmbl EATON.

Kaxk u koHTpoJsuiep, cTaHus onepaTo-
pa uMeeT COOCTBEHHBIM MCTOYHUK Oecrie-
pe0oitHOTO MUTAHMSI IS 3A1UTHI OT MIOTe-
pU HaIpsDKeHUsT U eT0 BO3MOXHBIX ITepe-
MajoB B CETU MPENNPUSITUSL. DTO rapaHTU-
pyeT MaKCUMaJlbHO BO3MOXHYIO Haa€X-
HOCTb YIpaBJIEHUSI TEXHOJOTUYECKUM
MPOLIECCOM B ClIy4yae MpeKpalleHust daeK-
TPOCHAOXEHHs 00bEKTa.

BoiBOALI

@ Coszmanue ACY TII nonydeHust MuHe-
paIbHOM MYKH C UCTIOJIb30BAHUEM TEX-
Honoruu pupmer PM-Technologies mo3-
BOJIMJIO COKPATUTh 3aTpaThl HA COMEP-
JXKaHUe OOCITY>XMBAIOIIEro MepcoHaa:
B MPEXHEM Tpoliecce ObLI0 3a/1eCTBO-
BaHO 6—8 ueioBeK B TEYEHME CMEHHBI,
B HACTOsIIlIee BpeMsl TpeOyeTcs JIMIIb
3 paboOTHMKa, BKJIOUYas orepaTopa ycra-
HOBKH.

o Cucrema yrmpaBieHUsI ajda BO3MOX-
HOCTh TIOBBICUTH 3HEProd(pdeKTuB-

HOCTb: MOTpPeOJIeHUE BIEKTPOIHEPTUU
COKpaTmioch Ha 35%, a OTepu TEIUIo-
BO# 9HEPTHU NP CKUTAHUU TPUPOTHO-
O raza CHU3WINCH Ha 95%.

@ Vcronb30BaHMe 3aKPHITOTO a3pOIMHA-
MHUYECKOT0 KOMITIEKCa YBEJIMYUIIO TTPO-
M3BOAUTESILHOCTh MTPOlecca MPOU3BO/I-
CTBa MHUHEpaJIbHOW MYKH IO CpaBHE-
HUIO C HauboJiee pacrpoCTpaHEHHBI-
MU CrocobaMu MUHUMYM B TpU pasa,
¢ 20 g0 64 /4.

@ Vcrnonb3oBaHKe pyKaBHBIX (DUIBTPOB 1
3aMKHYTOTO a3POJIMHAMUYECKOTO KOH-

Typa CHeNIajio TeXHOJIOTUIEeCKUIl Tpo-
1ecc TOJYYeHUsT MUHEPATbHOU MYKU
MaKCUMaJIbHO 3KOJIOTUIECKHU YMCTHIM 1
COKPATUJIO MOTEPU FOTOBO# MPOIYKIIUU
1o 0,5—1%.

o NudpopmatuHocTh ACY TI1 u e€ nuar-
HOCTUYECKUE XapaKTePUCTUKU MO3BO-
JIIIOT CBOEBPEMEHHO TMpPeaynpexkaaTh
HEUCTIPAaBHOCTU  TEXHOJIOTUYECKOTO
000pyI0BaHUs, TPEAOTBpaIlasi BO3-
MOXHbIE aBapuiiHbIe cuTyanuu. @

sklyarovu@gmail.com

PROSOFT®

AV Solutions

W KOHTPOJIA COCTOAHUA

Mpumenenue:

e [lucnetyepckue

© LleHTpbl ynpasneHus
TEXHONIOrMYeCKUMI MPOLIECCamiA

e LleHTpbl TO 1 4C
© TpaHcnopTHas UHAPACTPYKTYpa
e Cuctembl 6e30MacHOCTH

E-mail: avs@prosoft.ru

NlenaptameHnt Ayauo-Bupeo
Pewenuit NPOCODT

KomnnekcHble NOCTaBKU U MHCTaNNALMUK
CMeLnanM3nupoBaHHOro ayAUoBHE0060pyaA0BaHMS

AnA NpUMEHeHua B CUCTEMaAXx HabnoaeHus

Ten.: (495) 232-1687 « dakc: (495) 234-0640

Mocrasnsemoe o06opyfaoBaHue:

* BupeocTeHbl
* [IpoheccroHanbHble MOHUTOPI
® /IHTepaKTMBHbIE MOHUTOPBI

e CUCTEMbI TPAHCAALMY U YNpaBNeHus
NHA(OPMALMOHHBIM KOHTEHTOM

peknama
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