Apxanrensck  (8182)63-90-72
Acrana (7172)727-132
Actpaxanb (8512)99-46-04
bapuayn (3852)73-04-60
benropon (4722)40-23-64
Bpsnck  (4832)59-03-52
BrnaguBoctox (423)249-28-31
Bonrorpan (844)278-03-48
Bonorma (8172)26-41-59
Boponex (473)204-51-73
Exartepunbypr (343)384-55-89

UBanoso (4932)77-34-06
Mxesck (3412)26-03-58
Upkytek (395)279-98-46
Kaszanp (843)206-01-48
Kanmuuunrpan (4012)72-03-81
Kamyra (4842)92-23-67
Kemeposo (3842)65-04-62
Kupos (8332)68-02-04
Kpacnonap (861)203-40-90
Kpacnosipck  (391)204-63-61
Kypex (4712)77-13-04
Jluneux (4742)52-20-81

Marnutoropek  (3519)55-03-13
Mocksa (495)268-04-70
Mypmanck  (8152)59-64-93
Habepexusie Yennsr (8552)20-53-41
Hroxuuit Hosropon (831)429-08-12
HoBoxky3nenk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck  (3812)21-46-40

Open (4862)44-53-42

Openbypr (3532)37-68-04

[Ten3a (8412)22-31-16

Kuprusus (996)312-96-26-47 Kazaxcran (772)734-952-31
http://loos.nt-rt.ru || osk@nt-rt.ru

Ilepmb  (342)205-81-47
PoctoB-Ha-/lony (863)308-18-15
Pszanb  (4912)46-61-64
Camapa (846)206-03-16
Canxt-IlerepOypr (812)309-46-40
CaparoB (845)249-38-78
Cesacromonb  (8692)22-31-93
Cumdeponons  (3652)67-13-56
Cmonenck (4812)29-41-54
Coun (862)225-72-31
CraBpomnons  (8652)20-65-13

Tamxukucran (992)427-82-92-69

Cypryr (3462)77-98-35
Teepp (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
Tiomenb (3452)66-21-18
VibsHOBCK  (8422)24-23-59
Vipa (347)229-48-12
Xabaposck (4212)92-98-04
Yensbunek (351)202-03-61
Yepenoser (8202)49-02-64
SlpocnaBne  (4852)69-52-93

[Tporpamma noCraBKu

KoMImoHeHThI KOTECIbLHOM


https://loos.nt-rt.ru/

L]
100S INTERX.

oNAl

KpyIHbIe IPOEKTUPOBIIUKNA U MOHTAKHBIE OPIAHU3AIHH, IPOMBIIIUICHHbIC
NPEATIPUATHS U IPEIIPUATHSA C(HEPBI OOCTYKMBAHUSA BCETO MUPA OKa3bIBAIOT JIOBEPUE

HaIe KOMITAHUK, HauyuHas ¢ 1865 roja.

OT NPOAYKLINY, TEXHOIOTUI U cepBUCHOTO obcayxkuBanHus LOOS INTERNATIONAL
KaKJbII MAPTHEP MOIYyYAET ONTUMAIBHYIO PEAUIU3ALMIO HAJEKHOIO, 3P PEKTHBHOIO
1 6E30MACHOTO JUIsl OKPYKAIOMIEH CPE/Ibl NCIOIb30BAHNS SHEPIOHOCUTEIS.
VMHHOBALUM M OTBETCTBEHHOCTD, NPEAAHHOCTD TPAAULIMAM KA4ECTBA U TBOPUYECKHUIA
IIOAIXO/L - TAKOBBI KDUTCPUU HAIICH IPOIPAMMBI IIPOU3BO/ICTBA U HAIIUX YCIYT 10

CEPBUCHOMY OOCITYKUBAHHUIO.

HICIIONIb30BAHUE COBPEMECHHBIX CPEJCTB KOMMYHUKALIUH, TAKHUX KAK 3JICKTPOHHAS
noura u LOOS-Intranet (puimnanel, OObEJUHEHHBIE B KOMIIbIOTEPHYIO CETh)

IIO3BOJIACT MAKCHUMAJIbHO 6I)ICTpO pcaruposaTb HA HOTpC6HOCTI/I 3aKaA34YHK4a.

Bosee 100.000 KOTEIBHBIX YCTAHOBOK yKe padoTaloT B 60see ueMm 140 crpanax
MHpPa. BeICOKOKBAIM(PUITUPOBAHHbBIE CIIEITUAIMCTDI, PAOOTAIONINE B I'PYIIIIE HAIMX
HNPEANPUATHNI IO BCEMY MHUPY, BCEIJA FOTOBBL OKa34Th BaM IIpodeCCUOHAIBbHYIO

IIOJYIEPKKY TI0 BCEM BOIIPOCAM.



—

MopynpHag TexHuka LOOS Ha npumepe cXeMbl TPyOoOIIpPOBO/IOB

WSM-T/WSM-V  Mogaynu 1jid 4aCTUYHOM / IIOJHOM J€a3pPaun

CSM
BEM
PM/PM-P
ECO-SA
LWA

KonjieHCaTHBIN CEPBUCHBIN MOJYJIb
Bap6orep

Moy maTaTe/IbHbIX HACOCOB
Mopayib 3KOHOMaM3epa

LOOS WATER ANALYSER
(ananusarop BoAbl KoMmmanuu LOOS)

— O \O \O 0 O\

RL
RTH
ECO-SA

IIpocTaBKy IPSAMOTO IMOTOKA

IIpocTaBKKU OOPATHOTO ITOTOKA 11
YCTpoyicTBa peLMPKYIIALIAN 11
Mopayib 3KOHOMAaM3epa 11

LSC

GRM
OCM
OSM
OPM

Moayiib BOJOIIOAIOTOBKU

LOOS SYSTEM CONTROL (cucrema yrpasiIeHU:) 13
lazoBas pamma 14
Moayiib HUPKYIALN SKUJKOTO TOIUIUBA 14
Moaynb HACOCOB IIOJAYH KUIKOI'O TOILINBA 14
Moaynp TTOJIOIPEBA KUJIKOTO TOIUIMBA 15
PacnipepenurenbHble U COOPHBIE KOJIIEKTOPHI 15



[Taposori koren UL-S

4 Monynb DTUPKYIALAN XKUAKOTO Torumsa OCM Mopyab NOAAYM XKUAKOTO Tormsa OSM



HA IPpHUMEPE CXEMbI T[!ygiOHDOBOAOB

KOMITOHEHTBI KOTEIbHOM B MOJYJILHOM HWCIOIHEHUU IS
MPOCTOTO MPOEKTUPOBAHUSA, OBICTPOTO MOHTAXKA W IOJI-
HOCTBIO ABTOMATHYECKOM, 6€30MaCHOMN 3KCIUTyaTalluu
ONTUMAJIBHO JOIIOJHAIOT IIporpammy nocrtasku LOOS.
OrtenpHbIE  KOMIIOHEHTBI CMOHTHPOBAHBI B T'OTOBYIO K
pabore eMHMILY M 3JIEKTPUYECKA OOBA3aHbL K MOmymsaM
HEOOXO/IMMO JIMIIb MOAKIIOUNUT MUTAIOMNAE TPYOOIPOBO-
JIbI ¥ TIO/Ia4y 3JCKTPOIHEPTUM. B TO ke BpeMsa MO/yIbHasg
Texauka LOOS crana 601ee KOMIAKTHOM MPU OJHOBPEM-

PacnpepenurenbHbl it
KOJUIEKTOP

€HHOM YBEJTMYEHUN (PYHKITUOHATIBHBIX BO3MOKHOCTEH IS
NOTPEOUTENS. DTO AAET HEOCTIOPUMBIE TIPEUMYIIECTBA IS
MOHTXHBIX OPrdHHU3ALMI, IIPOCKTUPOBIIUKOB U KOHEY-
HBIX IHOTPEOUTEICH 32 CYET COKpPAICHUSA BPEMEHU
NPOEKTUPOBAHUSA, MOAOOPA OOOPYJOBAHUA M MOHTAXKA.
DKCIUIyaTUPYIOIAst OPraHU3alus, O1arofaps IMOBBIIICHUIO
YPOBHSA aBTOMATU3ALMU, [HOJIY4ACT 3SKOHOMHYCCKH U
9KOJIOTMYCCKU  ONTUMUBHUPOBAHHYIO 3SHEPIETUYECKYIO
YCTAHOBKY.

KonzieHcaTHBIN CEPBUCHBIN
Mojysb CSM

[ =]

s %
LOOS WATER Monyib
ANALYSER LWA BOAOIIOATOTOBKU WM

JleaspaniiOHHbBIN MOJY/Ib WSM




LOOS Moaynu 1 KOMIIOHEHTBI

WSM-T
WSM-V

BogonoAroroBUTENBHBIA MOAY/Ib YACTUYHON JI€A3PALUN
BomonoaroroBUTENbHBIN MOAYJIb ITOJTHOM /1€A3PAIIUN

Mojynb 4aCTUYHOM / TIOJIHOU Aeaspaunn WSM-T u WSM-V

YCcraHoBKa, TOAKJIAIOYEHHUE U BBOJI B AKCIUIYATAIIUIO B TECYECHUE

OJHOIO — JIBVX JHEH !

[leaspallMOHHBIN MO/IY/Ib OOECIIEYNBAET ITAPOBOH KOTEI

IOAIOTOBJIEHHOM MUTATEJIbHON BOJAOM W YTWIU3HUPYET
IIPOAYBOYHYIO U CJIMBHYIO BOLY.

OCHOBHbBIE KOMIIOHEHTBI TUIPABINYECKUA CBA3AHBI B €]1-
HUHYIO I'OTOBYIO K INOJKIIOYEHUIO, YIOOHYIO B OOCIIYKH-
BAHHUU MHOTO()DYHKIIHOHAIBHYIO CUHHILY C TEIUIOU30JI-
ALMEN U JIEKTPUYECKON KOMMyTaluen. Bee pyHKUMN

‘K O061aCcTh NIPUMEHEHUS >

Moaynb WSM-T ¢ 4acTHYHON Jleaspaliien g BCEX
TUIIOB TAPOBBIX KOTJIOB IPOU3BOJUTEIBHOCTBIO [IO
8.000 kr/4. Moaynb WSM-V € TIOJTHOM Jieadpatiuen s
BCEX THUIIOB MAPOBBIX KOTIOB NPOU3BOJUTEIBHOCTBIO
ot 2.000 o 100.000 Kr/4.

WSM-T

..MOHT2)X 1 IIPUBC/ICHNC B
COCTOSIHHE TOTOBHOCTH K
pa6ore

34 MUHUMaJIbHBIN CPOK

ABTOMATHUYECKH PETYIHUPYIOTCA NPOTPAMMHPYEMBIM
3aIIOMUHAIONIUM  YCTPOUCTBOM SPS C  TEKCTOBBIM
JucrieeM. MoJeMHOE paCHIMPEHHE IIPEJAOCTABIIAECT
BO3MOKHOCTB PabOThl C JIUCTAHIIMOHHON CHCTEMOH
CEPBUCHOIO OOCIIY’KUBAHUA 4YEPE3 pPaguo- M/WUIA
TEAE(POHHYIOTHNHHIO.

( Hazmayenue )

* [10/]a49a U XPAHCHUC KOH/ICHCATA UIIO/ITUTOYHON
BO/IbI
* YACTUYHAS ICAIPALIHS [TUTATEIBHON BOJIBIMO/IYIIEM
WSM-T
* IIOJIHAA JICA3PAIINS ITUTATCIBHON BOJBIMO/YJICM
WSM-V
* JIOBE/ICHUE ITUTATEIBHON BO/IBI /IO 33/JAHHBIX
[IAPAMETPOB IIyTEM JIO3UPOBAHNS XUMIYCCKIX
peareHTOB
* PACHINPEHUE U OXJIAKACHUE IIPOAYBOYHON U
CJIMBHOM BO/IbI
* OXJILK/IEHUE IIPOO BO/IbI
e SPS-peryimpoBaHue U UHAMKAIIUS
- YPOBHS BOJIbI B OaKe
- TEMIICPATYPBI TUTATEIBHON BO/IBI B MOJIYJIC
WSM-T
- aBaeHus B 6axke Moyt WSM-V
- TEMIICPATYPBI CJINBHOI BOJIBI
* SPS-ynpasnenue
- JIO3UPOBAHUEM XHMHKATOB
- 3AIMUTOM OT CyXOI'O X0O/1a MUTATEIBHOI'O HACOCA
- 3ALIATON OT NEPENONHEHMU B MOojtyie WSM-V



< P dexTuBHOCTH >

OTCYTCTBUE PUCKA IPHU NPOCKTUPOBAHUH, MOHTAKE
U IEMOHTAXKE

YIPOIICHUE U COKPALIEHUE CPOKOB
NPOEKTUPOBAHUA HA 90%

OTCYTCTBUE TPEOOBAHUI I10 BLICOTE NOAAYM
MUTATEIbHBIX HACOCOB, YCTAHOBKA HA YPOBHE I10JIA
COKpaleHHbIN Ha 80% IO CPOKAM, IIPOCTOU
UOBICTPBIIT MOHTAXK

T'OTOBHOCTB K PaboTe 6e3 OGOBIIOr0O KOJINYECTBA
TNPUCOCTUHUTCIIBHBIX JICMCHTOB

MPOCTOMH BBOJ, B KCILIyaTALIUIO, OOCIYKUBAHUEC U
YIIPaBJICHUE

MOJIHOCTBIO YKOMIUICKTOBAHHAs, TOTOBAS K padoTe
equHULIA

WSM-V

... MTHHOBAIITMOHHAS TEXHOJIOTHS
U HOBBIN JTU3AHH

rapaHTUPOBAHHOE OOCCIICYECHUE 3ATTACHBIMU
YaACTAMU

NPOCTOTA TPAHCIIOPTUPOBKU U CMEHBI MECTA
PACIIOJIOKEHHA

BBICOKOE KAa4ECTBO J€adpauu ¢ MmoayaeM WSM-T
HAUBBICHIEE KAYECTBO Aea3pauuu ¢ MmoayjaeM WSM-V
3(pPEKTUBHBIN OTBOJI TAPOTa30BOM CMECU
YMEHBUIEHHBINA PACXO/J XMMUKATOB C MOZYJIEM
WSM-V

TTo )xemanuio 3aKka3uyrka TOTOBHOCTb K p216OT€ B
PCXKUMC TUCTAHITMOHHOTO CCPBUCHOT'O

OOCITyKUBAHUSA (TEIECEPBUC)




LOOS Moaynu 1 KOMIIOHEHTBI

CSM KonyieHCcaTHBIN CEPBUCHBIA MOJTY/Ib
BEM Bap6orep
PM/PM-P Moy mUTaTe/IbHBIX HACOCOB

ECO-SA Moynb 3KOHOMaM3epa

KonzeHcaTHble CEpBUCHBIC MOYJIN

Konzencar or norpebureneir mapa cobupaercs B
KOH/ICHCATHBIM CCPBUCHBLINA MOZY/Ib U BPEMCHHO
HaXOJUTCA B HEM.

KOHIEHCATHBIN MOIYJIb O€3
HN30BITOYHOI'O JABJICHHSA

TTo JOCTMKEHHUIO OIPEAEIECHHOIO YPOBHA KOH/ICHCATA,
OH TIOJAETCA KOHJEHCATHBIM HACOCOM B YCTAHOBKY
Jleaspanuu IMUTATENbHOU BOJIDBL

Moayab KOHOEHCATA BBICOKOTI'O
JABJICHUA

TTorokn KOHJEHCaTa C MNPHUOIU3HUTEIBHO OJIMHAKOBBIM
JIMAIIA30HOM JIABJIEHUs COOUPAIOTCS B KOHAEHCATHOM
MOJIyJIE, B KOTOPOM MHPOUCXOJUT HX PA3JAETIEHUE Ha
MAPOBYIO M KWJKYIO (Da3bl, KOTOPBIE B JJAJIbHEHIIEM
MOCTYNAIOT B 0aK KOHJEHcaTa. KOHAEHCATHBIM HACOC
HE3AMEYINTENBHO MOJAET KOHJIEHCAT B ITAPOBOM KOTEJL
KommyectBo KOHzIeHCAaTa B OAKE TOJIEPKHUBAETCS TIOC-
TOSIHHBIM IIPU TIOMOIIM YCTPOMCTBA YISl IOJICPIKAHMS
YPOBHA. YCTPOUCTBO PETYJIMPOBAHUA OT IEPENIOTHEHMA
KOHTPOJIMPYET MAKCHMAJIBHO JIOIYCTUMBIN YPOBEHDL B
Oake. YCTPOMCTBO MOJOIPEBA W KOHTPOJISL JJABJIEHUS
MHOJJIEPKUBAET pabouee JAABIEHNUE HA 33/JAdHHOM YPOBHE.

< OO61acTh NPHMEHEHHA >

Mopynb CSM:

® ¢ 6aKaMH KOHJICHCATA 6€3 HU30BITOYHOIO ABJICHUSA
U1 BCeX moTpedureneid mapa. Bak KOHAEHCATa B
TOPHU3OHTAILHOM HUCHOTHEHUH O6'beMOM 110 50 M3,

®Cc 6akaMu I KOHJICHCAT4 BBICOKOI'O [aBJICHUSA
o6bemom 0,35-16 M3/9 u ¢ gasinenvem 10 18 6ap s
BCEX MOTPEOUTENEI TaPa BBICOKOI'O JIABJICHUSL.

* c60p U XPAHEHUE KOHJICHCATA
* 1IU(PPOBOE PErYINPOBAHUC
- YPOBH:A BOJBL B 6AKE
- 3AMIUATEI "CYyXOro XO/1a” KOH/ICHCATHBIX HACOCOB

< AdbdexTuBHOCTD >

* CHWJKECHHE DPACXOZla IOJIIMTOYHOM BOJbI YMEHBIIACT
PACXO[], SHEPIUH HA TEPMUYECKYIO JI€A9PALHIO

* MCHOJIb30BAHUE CHIELUAIBHBIX HACOCOB, JOIYCKAIOMINX
MUHHMAJIBHBIA MOATOP, BEAET K BO3MOKHOCTH YCTAH-
OBKHA CSM Ha YPOBHE TOJTA.

CHIDKEHHE IOTEPD MAPa PACIIUPEHNSA, CHIDKE-HUE PACX-
OJIOB HEIIPEPBIBHON U IEPEOJUYEC-KOM IPOAYBOK,
CHIDKEHHE PACXO/Id XUMUKATOB M MIHTEHCUBHOCTU
KOPPO3UH B ITAPOKOHJEHCAT-HOM CUCTEME MPU
HUCHONb30BAHUM KOHZICHCATA BBICOKOIO JIdB-

-_l_ - JIEHUs
fel

.. KOHJIEHCATHBIN MOJIY/Ib 6€3
HM36BITOYHOTO JIABJICHUST CHIDKACT
TEKYIIIUE PACXO/IbI Ha
HOLLHI/ITO‘-IHy}O BQU,y nu nap Hal‘pCBZ{



bap6orep BEM

[ pasgenbHOro moOABOMAA, PACHIMPEHHA U OXJIAK-
JIEHUSI TOPSIYEN KOTJIOBOM BOJIBI M3 TPYOOIIPOBOJIOB
C/IMBA U MNPOAYBKU OJIHO- W MHOT'OKOTJIOBBIX YCTaH-
OBOK. BO3MOXHO PETyJIMPOBAHUE TEMIEPATYPHI
CJIMBHOM BOJIpI MOObIM MOjyseM LOOS npu nomounm
SPS — mporpamMMMpyeMOro 3arilOMHUHAIONIEIO YCTPO-

... 9JKOHOMHWYCCKU U .

3KOJIOTMIECKH ONTHMATBHOE rcrea. bap6orep BEM mnOpencTaBl€eH B YETBIPEX

pereHue mpo6IeMbl CTMBHOM
BOJIbI JUIS BCEX KOTEIbHBIX

YCTaHOBOK BEPTHUKAILHON YCTAHOBKH.

Tunopasmepax — 150-1000, [y BCeX MapOBbIX KOTIOB

Mopaynu nurareabHbIX HacocoB PM /PM-P

11 (prisrpaniiy U OJjavyy MU TATEIbHOM BO/IBI U3 6aKa
MUTATEJIbHOM BOJBI B KOTesl. Tunopsa PM npenHasH-

AYEH JIJISI BCEX KOTJIOB C OOJIBIITUM BOJISTHBIM OO'HEMOM.
Tunopsi; PM-P npeiHazna 4eH Jijist BCEX IPSIMOTOYHBIX
apoOBbIX KOTJIOB DE

B kauecrse onuuu PM MOXeT ObITb O60OPYJOBAaH
JIBUTATEJIEM C YACTOTHBIM IIPeOoOpa3oBaTenem s 6ec-
CTYIIEHYATOI'O PEIYJIUPOBAHUS II0/IaYU UTATEIbHON
BOJ/IbI, B 3aBHCHUMOCTH OT HEOOXOJUMOI MOIITHOCTH.
OnuuoHanibHO PM-P MoOxeT OBITH  060PYJOBaH

HACOCOM JJIs1 IIOBBIMICHUS JABJICHMS, JJIs1 YMCHDBIICHMA

... 6arojapst mojyso PM BBICOTBI MO/IAYM MUTATEIBbHON BOJbL ITlocCTaBiseTcs
OCBOOOKIACTCS JJOTIOJTHH-
TEJIBHOE MECTO ISl (PYHK-
IIMOHAJIBHO ONTHUMHU3UPOBAH-
HOTI'O IMPOEKTUPOBAHUS

YCTAaHOBKU

IOTOBBIM K ycTaHOBKe. Kpome Toro rtunopss PM
HNPUMCHSETCS I (PUIBTPALIUN U IOJAYM KOHJCHCATA
13 6aKa KOHJIEHCATa B /ICA3PAIMOHHYIO YCTAHOBKY.

Mogaynb 3koHOMarizepa ECO-SA

... MOZy/1b PM-P

CTYNEHYATO WK

GCCCTYNCHYATO PErypyeT YXopdamue 1a3pl COAECPKAT 3HAYUTEIbHBINA TEIJIOBOM
KOJIM-YECTBO IIOJAYH

MATATEILHOM BOJIbI B TMOTCHITMA HA BBICOKOM TEMIICPATYPHOM YPOBHE. Or-

SABACHMOCTH OT OIHOCTH JIENBHO CTOAMUE 3koHoMaisep ECO-SA ¢ BbICOKO3(-

(PEKTUBHBIMU MOBEPXHOCTAMM HAIPEBA B KOMITAKTHOM
MUCIIOJIHEHMHU HCIIOJIB3YET ITOT TEIJIOBOM IMOTECHIIUAI U
3HAYUTC/IbHO yBeauuupaeT KIIJL HOBBIX M CTAPbIX
D KOTEJIbHBIX YCTAaHOBOK LOOS.

ITopcoeAMHEHHBIM K KOTYy 3KOHOMAMN3€P MCIIOIb3-
yerTcs i pabOThl IIPH TEMIIEPATYPE BBIIIE TOUYKH POCDHI
JUI TIOJIOIPEBA IIATATEILHON BOJABLL [ MakcuMas-
bHOI'O MCIOJIb30BAHMS TCIUIOThI CrOPAHMs], BO3MOXKHO
OACOCAUHEHUE JIOIIOJIHUTEIBHOTO 3KOHOMAM3EePa,
B KOTOPOM OyJeT OCYIECTBIATbCA KOHJACHCALMS

BO/ISIHBIX IIAPOB YXOJSIIMX I'd30B M IIOJIOTPEB BOJBDI,
.. DkoHoMarzep ECO-SA

CMOHTHPOBAH, IIPOBEPEH U
M30IMPOBAH Ha 3aBO/IC JloocHanieHye 3KOHOMAM3EePOM  yKe CYIIECTBYIOMIMX

MOCTYITAIOMIEH B KOTC/IbHBIM KOHTYP.

IIAPOBBIX KOTEJIbHBIX YCTAHOBOK LOOS ¢ npoussojure-

JILHOCTBIO OT 1.250 10 28.000 Kr/4. HE IPEACTABIAET
CcOBO HUKAKOM TEXHUYECKOM CJIOKHOCTH.




LOOS Moaynu 1 KOMIIOHEHTBI

LWA LOOS WATER ANALYSER
Ananusarop Bozpl Komnanuu LOOS

LOOS WATER ANALYSER LWA

KoHnuenmsa

BecniepeborHas 3KCITyaTalusl KOTJIOB 3aBHUCHT OT
Ka4yecTsa BOJABL Moaynb LWA — aHanusaTop BOJBI
koMmImaHuu LOOS 18 KOTJIOBOU U MUTATEIbHOU BOJbI
OCYIIECTBJISACT IMTOCTOSIHHOE U3MEPEHUE U KOHTPOJIb 34:
* pH-3HaYEHNEM NUTATETBHOMN BOJBI

* O,-COo/IEPKAHUEM B ITUTATEIIBHOMN BOJIC

® OCTATOYHOM KECTKOCTBIO B MOAITUTOYHOU BOJIE

* pH-3HaYeHNUEM B KOTJIOBOI BOJIC

Bce pgaHHbBIE IIEPEHOCATCA HA CHUCTEMY YIIPABICHHA
ycranoBkoit LOOS CONTROL SYSTEM LSC npu
nomotu BUS-cucremer. Bee HeOOXOAUMBIE TTAPAMETPEI
BOJBI BMECTE C IIPOBOAMMOCTBIO KOTIOBOH BOABI U
MIPOBOAMMOCTBIO IIOTOKOB KOHJCHCATA HAXOLATCA B
LSC. B 3aBUCMMOCTH OT HOTPEOGHOCTH, BCE DPErYIHP-
VIOUIME U yIPABIAIOmUe (PyHKIMH MOI'YT BBIIOIHATHCA
IOJIHOCTBIO ~ ABTOMATHUYECKU. [IpH HpeBBIIEHUU
33/IaHHBIX [1APAMETPOB, OCYLIECTBIIACTCA IIEPEHOC BCEX
JTaHHBIX B LSC — 3anoMHHAIONIEE yCTPOMCTBO CUTHAIOB
HEUCHPABHOCTU. TaKoKke BO3ZMOKHO OCTOSHHOE IIPOTO-
KOJIHMPOBAHUE [AHHBIX. JJaHHBIE MOTIYT OBITH JHOO
MEPEHECEHDl Ha (DYHKIIMOHAIBHO BBIIECTOAIUH ITyJIBT
VIIpaBIeHUsd TocpencTsom Profibus wim uepes cren-
UAJIbHO BBIICJICHHYIO JIMHUIO HOCBUIAIOTCA HA JIOKA/Ib-
HBIF IIPUHTEP. DTA CUCTEMA IIO3BOJIACT OTKA3ATbCA OT
PYy4HOI OOpaOOTKU JAHHBIX W HUX PETUCTPALUU B
SKCIUTyaTALHOHHOM KypHAJIE.

< dddexTuBHOCTD >

* YMEHBILICHUE PACXOJA JO3UPYEMBIX CPEICTB
BCJICICTBHE TOYHOI'O HEIIPEPBIBHOI'O U3MEPEHUSA

* IIOBBIIICHHE 6E€30MIACHOCTH IKCIUIYaTALUK O1aro-
Jlapsl AHATUTUYECKH TOYHBIM PE3Y/IBraTaM
U3MEPEHUA

* 3KOHOMHA BPEMECHH, KAK CJIEACTBUE ABTOMATU-
YECKOI'O U3MEPEHUS

* BO3MOKHOCTb OBICTPOI'O PEATHUPOBAHUS IIPU BO-
3HUKHOBEHUH OTKJIOHEHUH OT YCTAHOBJICHHDBIX
apaMeTpoOB 61Arofapsi MOIYYEHUIO HEMEJICHHOIO
CcUrHaua

* YMEHBIIEHUE PHUCKA TOBPEKIECHUH, BOZHUKAIOIIEE
BCJIE/ICTBUE HECOOTBETCTBYIONUX MTAPAMETPOB BOJIbI

* YMEHBIIEHUE MTOTEPH BO BPEMS MTPOYBKA U
yAaJIeHUs 1ama, 61arofaps JJ03UPOBAHUIO, TOYHO
COOTBETCTBYIOIIEMY IIPABUIAM DKCILIyaTALIUM.

* YMEHBIIEHNE KOJTUYECTBA MOAITUTOYHON BOJIBL,
JO3UPYIOIMX CPEACTB U Iapa MOJ0IPEBA BCIIE-
CTBHE YMEHBIIEHHS ITOTEPh HA IPOJYBKY U
HIIAMOY/JA/IEHNE



Mopymm n KomnoneHTsl LOOS

VL [IpocraBka npsMoOro moToKa
RL IIpocTaBKa O6GPATHOIO MOTOKA
RTH VCTPOHCTBO PELMPKYIIAIINN
ECO-SA Mojy/ib 3KOHOMaM3epa

[TpocTraBka npsaMoro noToka VL

dnaHIEeBas IPOCTaBKa C apMaTypOit 6€301TaCHOCTH JIIs
3aKPBITBIX cHUCTEM. TIpoCTaBKa MPsIMOTO MOTOKA 060p-
YAOBAHA OI'PDAHUYUTENIEM YPOBHSA BOJbI, OIPDAHUYUTEI-
€M MAaKCHMAJIbHOI'O JABJICHMS, MAHOMETPOM, KOJI-
JIEKTOPOM JJATYMKOB C 3aIIOPHBIM BEHTUWIEM, 3aII0PHOMU
apMaTypor (CJIUB, IIOBEPO YHASA (DYHKIIMSA) M 3AIIOPHBIM
BEHTHJIEM C (DJIAHLIEM JUIS [IOBEPKMU.

[IpocTraBka 06paTHOrO 1MOToKa RL

DJraHIEBAs IPOCTABKA CO BCTPOEHHBIM HITYLIEPOM JIJIS
Jarduka Temieparypsl (1/2" x 90 1g.) u naTpyoKoM it
HOAKIIOUEHUSI KOMIICHCALMOHHOIO TPYOOIPOBOJA.

YerporctBo penupkyasnuuu RTH

...06JIer4aeT mpoeKTHPO-
BAHUE U YIy4IIaeT pyH-
KIMOHAILHOCTD OJJHO- U
MHOT'OKOTJIOBBIX
YCTAaHOBOK

Bce KOMIUIEKTYIOIIME, TAKME KAK IIPOCTABKA IIPSMOIO
IIOTOKA C APMATYPOH GE30IACHOCTH, ITPOCTABKA OOPAT-
HOI'O IIOTOKA, apMarypa MHOPsAMOIO U OOPATHOIO
ITIOTOKOB, LIMPKY/JALMOHHBIA HACOC M 3JIEKTPOIIPUBO/L
TPEXXOJOBOI'O BEHTWIA INPEABAPUTEIBHO CMOHTH-
POBAHBI B FTOTOBBIA K YCTAHOBKE MOJYJIb PELIUPKY/IALIMH
RTH. Bpemsi MOHTa)Xa YMEHBINIAETCS /IO HECKOJBKHUX
YaCOB.

Mogaynb 3koHOMarizepa ECO-SA

... ICIIOJI30BAHNE
TEIUIOTHI KOH/ICHCAITNN
BOJISTHBIX T1APOB
VXOJAIMIMNX TA30B
O3HAYAE€T KOHKYPEHTHOE
IIPEUMYIIECTBO IS
ITOCTABIUKOB TEILIA

s nosbiiieHus KIT BOGOIPEHHBIX KOTIOB HAPsAy C
UHTEIPUPOBAHHBIM 3KOHOMAMU3€pOM IIPUMEHICTCS
MOJy/Ib 3KOHOMar3epa ECO-SA i OTAe/NIbHOM yCTa-
HOBKM M JI0060pyJoBaHus. be3 6ainaca i BOJIOT-
PEMHBIX KOTJIOB C I'a30BbIMU T'OpeaKaMu. C HMHTEIPU-
POBaHHBIM 0AMMIACOM U MEPEKIIOYAIOMUM KIAIAHOM
OTPa0OTAHHBIX TI'430B /JI1 BOAOIPEHHBIX KOTJIOB C
KOMOUHHUPOBAHHBIMU TOpEIKaMU (ras/sxupKoe
TOIUIMBO).

bnaromapsa ysenmnuenuio KIIJ na 10% pocruraercs
amoprusarus B tedeHue 6.000 - 9.000 4acoB IKCILI-
yaTalyu.




LOOS Moaynu 1 KOMIIOHEHTBI

JIJIA BCEX TUIIOB KOTJIOB

WTM MO/Ty/Ib BOJIOTIO/ITOTOBKH
LSC cucrema yrpasiaenus LOOS

Moaynbs BOJOnOAroTOBKU WTM

KoHuemns

g IpeIoTBPAICHUA TIOABICHUA HAKUIIA JIOITyCKACTCS
IKCIUIyaTAlUsl KOTEJIBHOIO OOOPYJOBAHUA TOJIBKO C
TOJIHOCTBIO YMATYEHHOM IUTATENIbHOM BOAOW. IIpenrn-
MCAHMA TIO BOJOIIOATOTOBKE PEIVIAMEHTUPYIOT IIPEIEIBHO
JIOITYCTUMYIO OOIIYIO KECTKOCTb BOJBI JUIA PA3IMYHBIX
MOJU(PUKAIIANA KOTJIOB U PEXUMOB SKCILTyATAINH.

PDyHKIUH )

C LIEJIBIO YMAIYEHIUST BOZIBI OCYIIECTBILIETCS (DIUIBTPALIELT
CBIPOM BOABI M METOZOM HOHOOOMEHA IIPOU3BOAUTCS
HOAUTOYHAS BOAA. [IPOMCXOAUT 3aMEHA OGPA3YIOMINX
HAKUIb I[[ETIOYHO3EME/IBHBIX HOHOB KAJIBLIMSI M MATrHIS
HMOHAMU HATPHSL

‘K 3ddexTuBHOCTD >

BOJIOYMSTYEHMUS

e TTOCTOSIHHO YMSITYCHHASI TTATATEIbHAS BOJA IPEIOTB-
paiaerT BO3HUKHOBEHHME HAKUIIM HAa HATPEBATEIBHBIX
MOBEPXHOCTAX KOTIA. XOpomas TEIUIonepeaayda,
3KOHOMHUYHOCTb U CPOK CJIyKObl KOTIA HE OyayT
CHIDKATBCSI M3-32 IOSIBJICHUS HAKUIIM. He BO3HMKaeT
HEOOXOMMOCTD B JIOPOTOCTOSIIEH OYHCTKE KOT/IA CO
CTOPOHBI BOJIbl, WM, OOJIEE TOTO, B PEMOHTE KOTJIA,
BEJYILLEM K €I'O IIOJIHOM OCTAHOBKE.

e TJonHas aBTOMATH3AIMS SKOHOMHT BPEMS HA OOCITYK-
MBAHHE M UCKIIOYACT OLUIHMOKH, BbI3BAHHBIEC HEKBATH(D-
ULIMPOBAHHON 3KCIUTyaTallUCH. [IBOMHBIC YCTAHOBKH
00€eCIIEYNBAIOT BO3MOKHOCTh HEIIPEPBIBHOM IKCILTya-
TAIUU U MaKCUMAJIBHOE MCHOJIB30BAHUE MOITHOCTH
KOTJIA TIPU OCTAIOMIEHCA HEU3MCHHOM KECTKOCTH
CBIPOH BOJIBL.

e MCNOMHEHNE YCTAHOBKH C PETYIMPOBAHUEM IO Kay-
€CTBY BOJIbl TO3BOJIIIOT OTKA3aThCS OT BHEIIHEIO
KOHTPOJISL 34 €€ YKECTKOCTBIO U IMPUT'O/IHBI, HAIPUMED,
JUISL WCIIONIb30OBAHMSL B PEKUME pPabOThl O€3 IMOCT-
OSIHHOT'O TTPUCYTCTBHSI OOCITY>KUBAIOIIETO MIEPCOHAA, A
TAOKE U1 3PHEKTUBHOIO UCIIOIB30BAHMS MOITHOCTH
KOTJIA, B TOM YUCJIE U TIPU HEPEMEHHOM JKECTKOCTU
CBIPOH BOJBL.

L

.. WTM — 6bICTpasi FOTOBHOCTD K
SKCILIyaTAl[MN 110 BBIT'O/IHOM LIEHE

< 0061aCTh IPUMEHEHHUST >

I[MIpuMeHHUMa /I8 BCEX TUIIOPA3MEPOB KOTIOBBIX
ycTaHoBOK LOOS.

Pervinpyempie 1O KOIUYECTBY PACXOJYEMOU BOJIBI

IOJHOCTBIO ABTOMATHYECKUE JIBOMHBIE YCTAHOBKU
HPEANIOYTUTENBHBl IPU MOCTOSIHHOM IOTPEOHOCTHU B
MOJAIMHUTOYHOM BOJIE Y BBICOKOM YPOBHE aBTOMATH3aIl-
nn. OfMHApHAs YCTAHOBKA HPUMEHHMA TOJIBKO IIPU
MEPHUOJINYECKON TTO/IAYE TTOAMUTOYHOU BOJIDL

Peryaupyemple 1O KAYECTBY NOJHOCTBIO 4ABTOMATH

YECKUE JIBOMHBIE YCTAHOBKU PEKOMEH/IYIOTCS JUIsl DKCII-
JIyaTallMd  KOTEJIBHOTO OOOPYJOBAHUS O€3 IOCTOSIH-
HOI'O MPUCYTCTBUSL OOCJIY>KMBAIONIETO IIEPCOHANIA, A
TAKKE IIPU CYHIECTBEHHO KOJIEOIIONEMCS OObeEME
HOAIIUTOYHOM BOJBI M JKECTKOCTH CBIPOI BOJIBI.



LOOS SYSTEM CONTROL LSC

Vupassomas cucrema LSC o6begunger  (PyHKIUU
YHPABIEHUs IAPOBbIX H/WIKM BOAOIPEMHBIX KOTJIOB, 4
TAKOKE OT/IE/IbHbIE (PYHKUIMU YIIPABIEHUS MOJIYJIEN B OJJHY
OOILYIO CHUCTEMY MEHEDKMEHTA, TEM CAMbBIM OTKDbIBAS
HOBBIC IEPCIEKTUBbI BO3MOXKHOCTEH. IIpu HEO6X0qu-
MOCTH CBfI3b MEXTy OTAeabHbIMU LBC 1 LSC ocyiecTsis-

Cucrema ygajJ€HHOTO
KOHTpOJA 1 cepsruca LOOS

UL-S LWA
ITaposoit koren UNIVERSAL

AHaIM3aTOpP BOJBI
Kommanun LOOS

€TCsl TIOCPEACTBOM MOIIHOM BUS-cucremsl, 4TO J€1aer
JIOPOT'OCTOSIIIKE PAGOTHL MO IPOK/IA/IBIBAHUIO KAOEII U
BBIJICJIEHUIO CUTHAIA U3IUIMHUMU. [lojicoeuHeHue K
(PYHKUMOHATILHO BBINIECTOAIEN CUCTEME BU3YAIM3ALIANA
U YIPABIEHUA MOXKET OBITh OCYHIECTBIEHO ITOCPENCTBOM
CIEIUATBHO BbIIeIeHHOM TuHUH Profibus-DP.

CucreMa ynpasaeHNs
[IPOLIECCOM
e

WTM WSM CSM
Moyynb BOAONOATOTOBKM  JIeaspaliMOHHBIN MOy/nb  KonjaeHcaTHbIi
CEPBUCHBIA MOJTY/Ib

KotrenbHas YCTAHOBKA C HECKOJIBKUMU KOTIAMH, AHATTU3ATOP BOJbBI, MOAY/Ib BOAOIIOATOTOBKHU, NCAPATTMOHHDBIC YCTAHOBKU,
KOH/ICHCATHDBIC YCTAHOBKH, 06eCreueHnEe TOTUTMBOM — BCEM 3THUM YHPaBJICT LSC

< AdPexTuBHOCTH >

* JIpocToe NOAKIIOYEHUE K (PYHKIIMOHAIBHO
BBILICCTOAIEH CUCTEME BUSYUIU3ALMU U YIIPABICHUL

» TIpocroe OOCIYKUBAHUE C HHTETPUPOBAHHBIMU
(PYHKUIMAMI KOHTPOJIA U 3AMUTHI OT HEKBAIU-
(PUITMPOBAHHOIO OOCITY;KUBAHMSL

*  Bce aKCIulyaTalOHHbIE TAPAMETPBI U COOOIIEHUSA O
HEUCIPABHOCTH COXPAHAIOTCS B IIOJTHOM OOBEME B
MPEYCMOTPEHHOM I 3TOTO YCTPOMCTBE APXUBALIANA
C 6OBIIUM OOBEMOM MAMATU.

e Jlng ynpasaeHusa BCEH CUCTEMON B IEHTPAIM30BAHHOM
aucrerdepckorn Haxoauresa LSC. ITocpeacrBoM OaHOro
OINLIMOHAILHOIO MOZIEMA MOYKHO YIIPABJIATD
IKCIUTYATAITMOHHBIMHA ITAPAMCTPAMU 1 COO6H_[CHI/IHMI/I
O HEHUCIIPABHOCTH.

< 0061aCTh IPUMEHEHHUSI >

* YIPAaBJICHUE COBMECTHOM PabOTOM KOTJIOB B
KOTEJIbHOHM C HECKOJIBKUMH KOTIAMU

*  MHTCI'PALMA AaHAIM30B BO/IbI

*  MHTErpaLys BOJONOAIOTOBKU

*  MHTErpalys ACa3PAMOHHON yCTAHOBKA

*  MHTErpanys KOHACHCATHOU YCTAaHOBKU

*  BO3MOKHOCTb KOHTPOJIA 33 HAIMYUEM 9y’KEPOIHBIX
npumecen

*  BKIIOYCHUE YCTAHOBKH IIOJAYH SKHUIKOI'O TOIUIUBA

*  pasmuyHble (PYHKLINUU, PETYIUPYIOLIUE JABICHUE U
TEMIIEPATYPY

*  YCTPOUCTBO NOAACP/KAHUSA TEMIIEPATYPbI OOPATHOIO
MOTOKA Ha COOTBETCTBYIOIIEM YPOBHE (TOJIBKO I
BOZIOIPEHHBIX KOTJIOB)

* IIOrOZI03ABUCHMOE PETYIMPOBAHUE KOTIOB (TOJIBKO
JUI BOJIOTPEHHBIX KOTJIOB)




LOOS Moaynu 1 KOMIIOHEHTBI

TSI OOECIIeYeHUA PA0OTHI KOTJIOB

GRM l'agzosas pamma

OCM  Moayib UUPKYIALUN KUJKOI'O TOIJIUBA

OSM Mopaynb HACOCOB MNOJAYU KUJKOTO TOIIJIUBA

OPM Mopaynbp moJorpeBa JKUJKOTO TOIINBA
PacnpenenurenbHble U COOPHBIE KOJUIEKTOPDI

a3oBag pamna GRM

Perynupyer MOCTOSHHOE JIABJICHHE I4d3d IEpPEes rope-
JIKOM, HE3AaBUCUMO OT BEJIMYMHBI BXOJHOT'O JIABJICHUS U
pacxona raza. [IpegoxXpaHseT OT HELOMyCTUMOTO
M36BITOYHOTO JIABJICHUA M HEJJOIMYyCTHMOTO PacxXojia
raza. IIpeaBapUTEeIbHO CMOHTHPOBAHA C IAPOBBIM

KPaHOM M (PUIBTPOM /ISl OBICTPOM YCTAHOBKIL

... MOJTyJIbHAST
(DYHKIIMOHAIBHOCTD

1 6€30MaCHOCTD IS JIIOOOM
ra30BOM T'OPEIKHA

Moaynab DUPKYAANUU KXKUAKOTO Tominusa OCM

TIpeaBapuTe/IbHO TTOATIOTABIUBACT KUJIKOE TOIUIMBO U
U3MepsCT Pacxol, TOTOBBIN K NOAKIIO- YCHUIO MOJIYJIb JIJIs
KOK/IOW TOPEJIKH JYISL IPOCTOIO MOHTAXKA B KOJIBLIEBOM
TOIUIMBOIIPOBOJ, C JIABJICHUEM MHH. 1,5 6ap.
JIByXKaMEpHBI pe3epByap Uil T'OPEIOK C MCEXAHH
YCCKHMMU  (POPCYHKAMH, pPAOOTAIOMMMU HA JIETKOM
U TSDKEJIOM JKHJ/IKOM TOIUIMBE C CUCTEMOM OOPATHBIX JII03.
OCHAIIEH 3alIOPHOIM apMaTypOH, CYCTYMKOM PACXOIa
JKWJIKOTO TOIUINBA, (PUIBIPAMH, OIPAHUYMTEIEM JIAB-
JICHUS, JICra32TOPOM; 3AKIIOYCH B 3ALIUTHBIN KOXKYX.

I 3KCIUIyaTalld Ha TSDKEJIOM JKUJKOM  TOIUIMBE

IIPUMEHACTCS C HOAOIPEBOM (PUIBIPA U OaKA.

... HE TpebyeTCss BTOPOU CUETYMK PACXO/A KM/IKOT'O TOIUINBA,
MOHTQK OT/IETbHBIX YACTEH, 4 TAKKE YMEHDIIAETCH
KOJIMYECTBO coeIMHeHUI (MOAy/1b OCM ¢ KOXyXOM U 6€3)

Mo/1y/1b HACOCOB IIOJIAYU KUAKOI'O TOIUIMBA OSM

Moynb HACOCOB JKHJIKOI'O TOIUIMBA IPUMCHSCTCA ISt
nojiaurl M (PUIBIPALUM  YIVIEBOJOPOJHOIO TOIUIMBA B
KOJIbIICBBIX TOIUVIMBOIIPOBOJAX C K/IAIIAHOM PETY/IM-
pOBAHMA JABJIEHUS W YCTPOKMCTBOM 3a60pa i CHAO-
JKEHUSL OJHOM WM HECKOJIbKMX TOpesloK. OH IpeiBa-
PUTEILHO CMOHTUPOBAH CO BCCH APMATYPOM B 3AIIUTHOM
BAHHE B BU/IC OJMHAPHOM WJIM C/IBOCHHOM YCTAHOBKU JIIsI
IIPOCTOT'O MOHTAXA B KOJBLIEBOM TOIUIMBOIIPOBO/IC.
CABOEHHBIE YCTAHOBKH JIAIOT BO3MOKHOCTD (DUJIBIPALIUMI
0e3 IPePbIBAHKMA MPOLECCA SKCIVIyaTAIMKU U OOeCIeYn-
BatoT 100 % peseps.

Mojy/ib IOJAYM TSKEIOIO JKHJIKOI'O TOIUIMBA CHAGXKEH
[IOZIOIPEBOM  IIAPOM, TOPSAYEH BOJOM M/WIN JICKTPUYC-

CTBOM.
... pacxo JKUIKOT'O TOIUIMBA B
IIpeanazHadyeH Jyil BCEX KOTENbHBIX cucrem LOOS ¢ 3aBUCHMOCTH OT MOIIIHOCTU C
o o 10/1a4Y€N OT KOJIBIIEBOTO
JKHUJIKOTOIUIMBHOM T'OPCJIKOM M KOJIBIICBBIM  TOTUIMBO- TOI—LILJH/IBOHPOBO]IQLL

[IPOBOZIOM.




Moayib 1ogorpesa XKUJaKoro Tormmnusa OPM

ITocpencTBoM MOy NPEABAPUTEIBHOIO ITOAOIDEBA
TSDKEJIOE JKUIKOE TOIUIMBO C TEMIIEPATYPOM, ITO3BOJI-
AIOIMIEH TIEPEKAYMBAHME HACOCOM, IOJOIDEBAETCA JIO
TEMIIEPATYPBI PACHBUIEHUA COOTBETCTBYIOHICH TI'OPEIKH.
TeryIOOOMEHHUK C M3BJIEKAEMBIM ITYYKOM TPYO OIIIHO-
Ha/IbHO IIPHUCIIOCOOJIEH I HArpeBa I1aPOM, 3JIEKTP-
MYECTBOM WM KOMOMHUPOBAHHOIO HarpeBa. Co Bcert
HEOOXOIMMOK ApMATypPOM, PErYIMPOBAHUEM HArpeBa U

TEIUIOU3OJIIIMEN OH IIPE/IBAPUTEIBHO CMOHTHPOBAH B
... pacxorn
JKUJIKOT'O TOIIMBA
B 3aBUCUMOCTH OT
MOIITHOCTH

C IIMTAHHUEM OT
KOJIBLIEBOTO
TOIUTMBOIIPOBO/IA

TOTOBBII K ITO/IKITIOYCHUIO MOJTYJTb.
IlpeaHazHadyeH Just BCEX KOTENbHBIX cucteM LOOS ¢
TOPEJIKAMU Ha CPETHEM HJIH TSDKEIIOM JKHJTKOM TOIUIABC.

PacrnipesiennTenbHble U COOPHBIE KOJIEKTOPDI

B pacnpenenrenbHOM KOJUIEKTOPE IOTOKM Iapa WU
MIEPETPETON  BOJBI PACHPEAECIIAIOTCA MEXKAY [OTPpEOUTE-
JIAMU, TIPU 3TOM OCKIAECTCA U CENAPUPYETCH OCTATOYHAA
BIKHOCTb. B COOPHOM KOJUIEKTOPE CBOIATCA IOTOKU
KOHJIEHCATA U NIEPETPETON BOJIBL

JI7151 YCTAHOBOK CO CJIOXKHOM ITOTPEOHTENTBCKON CTPYKTYPOH
LICHTPAIM30BAHHOE PACHPEJNEICHUE C  PEryTUPYyEMbIM
obecrieueHUEM TOTpeOUTENEH TIO3BOJISET YMEHBITUTD
NOTEPH B CETU. JJONOIHATENBHASA S3KOHOMHA JTIOCTUTAETCH 32
CYET UEHTPAINZOBAHHOIO TEXHUYECKOTO OOCIYKUBAHUA 1

YIPABICHUSL

... IEHTPAIN30BAHHOE PACTIPEICTICHNAE O6IErdaeT TEXHUIECKOEe
O6CTYKUBAHHUE U YIIPABICHHIC

Apxanrensck  (8182)63-90-72
Acrana (7172)727-132
Actpaxanp (8512)99-46-04
Bapuayn (3852)73-04-60
benropon (4722)40-23-64
bpsack  (4832)59-03-52
BramuBoctok (423)249-28-31
Bonrorpan (844)278-03-48
Bonorna (8172)26-41-59
Boponex (473)204-51-73
ExatepunOypr (343)384-55-89

VBanoBo (4932)77-34-06
Wxesck (3412)26-03-58
Hpkytck (395)279-98-46
Kaszanp (843)206-01-48
Kamuamarpang (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
Kpacnomap (861)203-40-90
Kpacnosipck  (391)204-63-61
Kypex (4712)77-13-04
Jlumenk  (4742)52-20-81

Marnuroropck (3519)55-03-13
Mocksa (495)268-04-70
Mypmanck  (8152)59-64-93
Ha6epesxusie Yemusr (8552)20-53-41
Hroxuuit Hosropox (831)429-08-12
HoBoky3renk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck  (3812)21-46-40

Open (4862)44-53-42

Openodypr (3532)37-68-04

[lensa (8412)22-31-16

Kuprusus (996)312-96-26-47 Kasaxcran (772)734-952-31
http://loos.nt-rt.ru || osk@nt-rt.ru

Ilepmb  (342)205-81-47
Pocros-na-Jlony (863)308-18-15
Pszanp  (4912)46-61-64
Camapa (846)206-03-16
Canxr-IlerepOypr (812)309-46-40
CaparoB (845)249-38-78
Cesacromonb  (8692)22-31-93
Cumdeponons  (3652)67-13-56
Cmonenck (4812)29-41-54
Coun (862)225-72-31
Craspomons  (8652)20-65-13

Tamxuxucran (992)427-82-92-69

Cypryr (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
Tromens  (3452)66-21-18
Vibsnosek (8422)24-23-59
Via (347)229-48-12
Xabaposck (4212)92-98-04
Yensbuuck (351)202-03-61
Uepenoser; (8202)49-02-64
SIpocnasns  (4852)69-52-93


https://loos.nt-rt.ru/

