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bnaronapum Bac 3a BEIOOp IpOyKITHMH, BBIITYCKA€MOM 0T TOPTOBOM
mapkoit “POLARIS”. Hamm uznenust pazpaboTanbl B COOTBETCTBHH C
BBICOKUMH TPEOOBAHUSAMHU, NIPEIbSABISIEMBIMU K KAUECTBY,
(GYHKIMOHATBHOCTH U AW3aliHy. MHOTOJIETHUH ONBIT TPOU3BO/ICTBA 110
€BPOIEHCKUM CTaHAapTaM, UCIIOJIb30BAHUE COBPEMEHHBIX MaTEPUAIOB,
HOBBIX KOHCTPYKTHBHBIX PELICHUN U TEXHOJIOTUH TapaHTUPYIOT
HAJECKHOCTh B OKCILTyaTalluy U IOJITOBEYHOCTh BOJOHArpeBares. Mbl
yBepeHbl, uTo BbI Oynere 10BOJIbHBI TPUOOPETEHUEM U3IENNs TOPTOBOM
mapku “POLARIS”.
Ilepen HauyaaoM 3KCIUTyaTaly Npudopa BHUMATEIbHO IPOUUTANTE JaHHYIO
MHCTPYKLHMIO, B KOTOPOU CONEPKUTCS BaXkHAsI HH(POpMAIKs, Kacarolascs
Bareii 6e3o0nacHoOCTH, a Tak)Ke pEKOMEHAALUH 110 PaBUIbHOMY
MCTIOJIB30BAHUIO TIPUOOPA M YXOIY 32 HUM.

Coxpanaiime smy uHCmpyKyuio 6Mecme ¢ 2apanmuiiHblM Maji0HOM U

Kaccoevim 4ekom.

Conepxanue
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1. HaznaueHue u 001IHe YKA3AHUSA

DNEeKTpOBOJAOHATPEBATEIb  AKKYMYJSLUOHHBIA  (HAKOMUTEIbHBIN)
OBITOBOM 3aKpBITOrO THIA (Jajee MO TEKCTY BOJOHArpPeBaTeNb),
SIBJISICTCS CTallMOHAPHBIM HarpeBaTeIbHbIM pubdopom,
MpelHa3HAaYeHHBbIM JJIsi HarpeBa BOJAbl HIKE TOYKHM KHUIICHUS B
OBITOBBIX, CIYKEOHBIX MOMEIIEHUSIX, C BO3MOKHOCTBIO TOJIH30BAHUS
ropsiueil BOAON B HECKOJIBKMX TOUYKax (BaHHA, KyXHS, TyaJeT).

BoponarpeBarens mogkiaro4aercs K BOAOIPOBOAHOW CETH, UMEIOLIEH
napiienue He Hwke 0,05 u He Boie 0,8 MIla n He nmeromei (MMOCTOSTHHO
Wi BpeMeHHO) ropsiuedt Boawl. [lpum maBnenunn 0,45 — 0,8 Mlla
HE00X0/1MMa YCTaHOBKA MOHMKAIOLIETO PeyKTOPA.

DIIEKTPUYECKOE TOJACOSIMHEHHE JOJDKHO  BBIIOJHATHCS — COTJVIACHO
«[TpaBun yctpoiicTB amekTpoycTaHoBOK (I1YD) B KUIIBIX TOMEIICHUAX»
C BBINIOJITHEHUEM YKa3aHu# paznena 5.3

« BHCKTpH‘lCCKOC MNOACOCAUHCHHUC)).

Buumanue! Booonazpesamenb MOINCHO YCMAHABIUBAMb MOTLKO 8 OOMAX,
UMenuux 3a3emieHue.

Buumanue! Booonacpesamenv nookiouams moavko K 00HOQA3HOMY
HAaNPSIHCEHUIO.

[Ipu nokyrke BoJOHarpeBaresns CHUMUTE YIIAaKOBKY, yoenuTech, 4yto Bamn
BOZIOHArpeBaTellb HE NMOBPEKIEH, IIOJTHOCTHIO YKOMILIEKTOBAH.

Y6enurech, YTO TOProBOM OpraHU3aIMell MPAaBUILHO 3aMOJHEH TaJIOH
Ha FapaHTUWHBIA PEMOHT.

[lepenq HawyamoM OKCITyaTallikl BOJOHArpeBaTeisi BHUMATEIHHO
03HAaKOMbTECh C HacTOAIKUM "PyKoBOACTBOM MO 3KcmulyaTanuu" u
CIEAYWTE €ro pEKOMEHJALIHSIM.

[TpousBoauTENb HE HECET OTBETCTBEHHOCTH 3a yIepO, NMPUUYMHEHHBIN
BCJIE/ICTBUE HENMPAaBWIBHOIO TMOJKIIOYEHUS WM  HECOOIOACHUS
TpeboBanuii JaHHOTO "PyKOBOCTBA 1O HKCIITyaTauu'.

[To ycrmoBusM SKCIUTyaTallii BOJOHATPEBATENF OTHOCUTCS K MTPUOOpaMm,
paboraronimM  6e3  Hamzopa. HomuHambHBIE — pexuM  paboThI
BOJIOHArPEBATEINS — ITPOIOIDKUTEITBHBIH.



e JlanHblli npuOOp HE MNpeAHAa3HA4YeH Js HCIOJIb30BAHUSA JIIOJbMU
(Bximrouast feTel), y KOTOPbIX €CTh (PU3MUYECKUE, HEpPBHBIC WIIH
IICUXUYECKUE OTKJIOHEHMsSI WIM HEAOCTaTOK ONbITa M 3HAaHUH, 3a
UCKJIFOYEHUEM CJIy4aeB, KOIJa 3a TaKUMH JIMLAMH OCYILECTBIISAETCS
HAJ30p WM NPOBOAUTCA HUX HHCTPYKTUPOBAHUE OTHOCHUTEIIBHO
UCIOJb30BAHUS JAHHOTO MpUOOpa JMIIOM, OTBEYAIOIIMM 3a HX
0€30MacHOCTb.

HeoGxoauMo  ocymiecTBIATH  HaA30p 3a JETbMM C  LIEJIbIO
HEJIOMYIIEHUS UX UT'P C TPUOOPOM.

e BojoHarpeBaTelb JIODKEH SKCIUTyaTUPOBAThCS B TOMEIICHUSX C
KJIIMMAaTUYE€CKUMU YCIOBUSAMH:
-TeMIeparypa okpyxatomero sozayxa ot 1 no 40° C;
- OTHOCHUTEJIbHAS BIAXKHOCTH BO3/yxa — He Oosiee 95%;
DKcIlyaTalys BOAOHArpeBaTes MPU OTPHUIIATEIbHON
TEeMIIepaType 3amnpeiieHa.

L4 Oprxca}omaﬂ cpeaa J0JKHaA OBITH HE B3prBOOH3.CHOfI U HE COACPKATDH
arp€CCMBHBIC Ta3bl, IMApbl W KHCJIOTHI, pa3spymiaromue H30JIALUI0
BOHOHaneBaTeHCﬁ.

e [Ipubop He mpeaHasHaueH g pabOThl B HENPEPHIBHO MPOTOYHOM
pexXUME.

Hawu 8000Hacpesamenu  NOCMOSIHHO COBEPULEHCMBYIOMCA,
VIVHUAIOMCS UX XAPAKMEPUCIMUKU U OU3atiH, nosmomy "Pykosoocmeo
no sKcnayamayuu’ Modjcem He Ompaxicamv He3HAYUMEIbHbIX CXEMHBIX
U KOHCMPYKMUBHBIX U3MEHEHUTl 8 6000HASPEBAMENSX, CEA3AHHBIX C UX
MoOepHu3ayuel.



2. OcHOBHbIE TEXHHYECKHE XaPAKTePUCTHKHU

Tab6numa 1
Moaenun

Haumenosanue PS50 Vr PS65Vr P50 Vr P 80Vr P 100 Vr
Emxocts, 11 50 65 50 80 100
Macca BoioHarpeBares ¢

BXOZSIIEN KOMITJIEKTALIUEH, HE 19 21 17 22 26
Oomee, KT

Yacrora nuraromei cetu, 'y 50 50 50 50 50
HomuHanbHOE HaPsHKCHUE CETH 230 230 230 230 230
repeMeHHoro Toka, B

HomunanbHas morpedsemast 12 12 12 12 15
MOITHOCTB, KBT ’ ’ ' ’ !
Bpewms noBTOpHOrO Harpesa

(TIocIte MOJTHOTO CITMBA HArpeTOi

BOJIbl) HOMHHAJIBHOTO 00BEMA 225 231 225 352 352
ot 15 1o 60°C, ue 6onee, u

MakcumMainsHas paboyast 75 75 75 75 75
Temneparypa, °C

Temnepatypa cpabaTeIBaHUs %5 %5 %5 %5 95
TepMoBbIKITIoUarTesst, °C, He BbIIIe

JlaBneHne B EMKOCTH, TIPH KOTOPOM Cs. 0,8 Cs. 0,8
MIpeIOXPaHNTEIBHBIN KITallaH OC ;'B(z(’igg 1o 0,9 OC ;'B(z(’iéf 10 0,9 5 S'B%E}é[g
cpabatsiBaeT Ha copoc, MIla ’ ‘| Brimrou. ’ ‘| Brimrou. ’ ’
Huametp Tpy0, mroitm 1/2 1/2 1/2 1/2 1/2




TpedoBanusi 6e30MaCHOCTH

® BojonarpeBarend  JODKHBI  OBITh  TMOJCOCAMHEHBI K  CETH
anieKkTponuTanust coriaacHo "IIpaBuil ycTpOMCTB 3JIEKTPOYCTaHOBOK
(ITYD) B >kHIIBIX TTOMEIICHUX "

e (CaHTexHMYeCKas INOJBOJKA W 3alopHas apMmaTypa JOJKHBI
COOTBETCTBOBATh MapaMETPaM BOJOIPOBOJHOM CETH.

® [IpenoxpaHuTENbHBIA KJIAaH, BXOJSUIMHA B KOMIUIEKT ITOCTaBKH,
HEJIb3s 3arJ1ylIaTh WIA 3aMEHSATh.

® MoHTaX W TOAKIIOYEHUE BOJOHArPEBATENS JIOJDKHBI ITPOU3BOAHTH
CHEIHANIMCTHI, UMEIONINEe HEOOX0IMMYIO KBATH(PHUKAIIUIO.

Buumanue!

® Bce peMOHTHBIC paObOThI, YHUCTKY ITPOBOIUTH TOJBKO NpU OMKIIOUEHHOM
om cemu BOJIOHarpeBarele.

® 3aXuM 3a3eMJICHHS BOJIOHATPEBATENS IOJKEH OBITh OCTOSTHHO
COEJIMHEH C 3a3€MJISIFOLIMM IPOBOJIOM CTallMOHAPHOMN MPOBOJIKH
KBapTHUPHI.

3anpewaemca:

—U3SMEHANTb KOHCMPYKYUIO GOaOHCIZpe@ame]Zﬂ,'
—UCNoOJ1b306A4Nb 80()0Hd2p€8dm€]lb H€ NOo HA3HA4YEeHUI0.

—HAaKIJIOHANb, nepemeuiantb uilu nepesopaiueanib 6000H02p€6ameﬂb 60
epems IKcniayamayuu,;

—3aKpbsleantb CAUBHOe omeepcmue 06pCII’I1H020 npe()oxpayumeﬂbﬂoeo
KianaHna u apeHCIDfCHOQ omeepcmue 6 NAACMMACCOBOU KpblUKe
eodouazpeeameﬂﬂ;

—NOOKIIOUAMb INeKMPONUMAHUE, eClld 6000HA2Pe8AMEelb He
3anoanen 000U,

—CHUMAambs 3afUnHyr0 KpbliUKY npu 6KIIIOYEHHOM IJIEKMPONUMAaHUuu,

—6KJIIo4amos 60()0Hd€p€6am€ﬂb npu HeucnpaeHom 3a3emleruu uiu eco
omcymcemeuu,

—UcCnoJjib306aniob Hyﬂ€60ﬁ npoeod eMecmo 3a3emMierusl,



—UCnoJjib306anib 6 Kadvecmee 3d3€MJIEHUA mpy6onp0600bl omonjieHus
UL X0JI00HO20 U copsdeco GOOOCHCla’)fceHM}l;

—CJlueambv 600)/ usz 6000H612p€6am€ﬂ}l be3 3A3eMNEeHUA,;
—6KJII04dambs 6000Hd2p€6am€]lb npu 8blx00e U3 cmpos mepmocmama,

—@KII0Yams 8000Hacpesamenb 8 6000NPOBOOHYIO Cemb C O0aslleHuemM
sviuie 0,45 Mlla 6e3 nonudsicarowe2o pedykmopa,

—nooKIOYamsb 8 B800ONPOBOOHYIO Ccemb B000HAzpesamens 0Oe3
NPeO0OXPaHUMeNbHO20 KIANAHa UMY C KIANAHOM, UMEIoWUM Xyouiue
Xapakxmepucmuxu, yem noCmaeisemvlli ¢ 6000HaAcpesamenem,

—UCnoJjibzoeambv 6’0@)/ usz 6’0001—[612]766611’}’[6]12 ons npucomoeienHusl nuwu,

—npu IKCRAYAmMayuu 8000HASPEBAMENsl 0epHCAmb BeHMUNL NO0B00A
XO0J0OHOU 800bL U 3ANOPHBIL BEHMULL XOA0OHOU B00bl 3AKPLIMbIM,

—6 cyuae l’lOGpéDdeéHu}l rxabens AJEKmMponumanusl, camocnaosinejlbHo
3AMEHAMb €20,

—N00COEOUHSMb NPEe0OXPAHUMEIbHBLL KIANaH K mpybe 2opsuetl 600bl.



4, YcTpoiicTBO BOIOHArpeBaTe/Is
OCHOBHBIE SJIEMEHTEI BOIOHAIrpe€BaTEIIsd IMOKa3aHbl HA pUCYHKE 1.

Kopnyc u émMKkocTh 11 BOJIbI TEIUIOM30JIMPOBAHBI IPYT OT APYra.
TennonsosALys BEINOJHEHA U3 IEHONOJInYpeTaHa. BHyTpeHHHE CTeHKU

EMKOCTH IOKPBITHI CTEKJIOIMAIIbIO, HAJIEKHO 3allUIIAIONIEN BHYTPEHHIOO
HOBEPXHOCTh OT XMMUYECKOH KOPPO3UH.

v

Ternymon3oasims Kopiryc
iy z A Wuaukarop
Emkocts ; TEMIEpaTyphl
LS BOZbL
Tpyba
TOpSYEH BOABI
Maruuessbli i
aHon TOH
Tpyba
XOJOAHOH BOJbI
Tepmocrar ¢
| TEpMOpPEryasTOPOM H
TEPMOBBIKITIOYATENEM

S3ammTHAA KphIIKa
C KOHTPOJIbHOH
JTAMITOYKOH

Pucynok 1 — YerpoiicTrBo BoroHarpeBareJist

e BojonarpeBarenb MMeET BXOJHYIO M BBIXOAHYIO TPYOBI: Ui IMOJA4YH
XOJIOHOW BOJBI (C CHUHEH BTYJIKOW) M Tropsded BoAbl (C KpacHOM
BTYJIKOH).

Ha nuneBoii cTopoHe KopIyca paciojoXeH HHIAUKATOp TEMIIEPATyphl, a
Ha OOpaTHOM — KPOHIITEHH(BI) JJIs KPEIUICHUs BOJOHArpeBaTeNs K



crenke. Ha TOHe cMoHTHMpOBaHBI TepMOCTAT W MAarHUEBBIM aHOJ.
MarnueBblii aHOJ NpPEJHA3HAYEH I HEUTpAIU3aluu BO3JCUCTBUSA
NMEKTPOXUMHUYECKOM KOPPO3UM Ha BHYTPEHHHE CTEHKH EMKOCTH IS
BOJIBL.

Tepmocrar CHAOXEH TEPMOPETYIIATOPOM, IO3BOJIAIOIIMM
MOJJEPKUBATE B aBTOHOMHOM pEXHME 3aJaHHYI0 TEMIIEPATypy
HarpeBa BOJbI B IpefesiaX PEeryJupoBKH U TEPMOBBIKIIOYATEIeM 0e3
CaMOBO3BpaTa ¢ TeMIepaTypoi OTKIt0UeHUs He Bhie 95°C, cimyxaimm
JUIS 3aIIUTHI OT TIEPErpeBa BOJbI B CIIy4ae 0TKa3a TEPMOPETYIIATOpA.

YcTaHOBKa TeMIlepaTypbl MPOM3BOAMUTCS MYTEM IOBOPOTA PYUYKU
TEPMOPETYNIATOpa: MPOTUB YaCOBOM CTPENKU — TEMIEparypy
YBEJIMYMBAIOT, [10 YACOBOM CTPEJIKE — YMEHbBIIAOT.

Bxitouenne tepMocTaTa M €ro OTKIIOYEHHE COMPOBOXKIAETCS JIETKUM
LIETTYKOM.

KoHTposibHAs namMmoyka Ha 3alIMTHOW KPBIIIKE MHIULUPYET PEXKUM
paboThI BOJIOHATPEBATENS: CBETUTCS MPHU HATPEBAaHUHM BOJBI M T'aCHET
IpyU  JOCTHKCHMM  BOJOM  TeMIlepaTypbl, YCTAaHOBJIEHHOM Ha
TEPMOPETYIIATOPE.

bak w3 cramm BeigepxkuBaer naeienue B 0,8 Mlla. Ynyumennas
TEOMETpHUs TOJOBBI KYIOJIAa CHHXKAET MEXaHUYECKOe BO3JCHCTBUE
JABJICHUS BOJIBI U MIPETIATCTBYET OTCIAMBAHUIO SMAJIEBOIO TTOKPBITHSL.

Bona B BomoHarpeBarene HarpeBaercs ¢ nomombio TOHa go
YCTAaHOBJICHHOW Ha TEPMOpPETyJsATOpe TeMmIepaTrypsl. Temmeparypa
BOJIbI MTOACPKUBAETCSI HEU3MEHHOW B aBTOMATUUECKOM PEXHUME.

[Ipu moTpebneHun ropsdeil BOABI B BOJOHArpeBaTellb CHU3Y 4epe3
BXOJIHYIO TpyOYy Ha4MHAET MOCTYIATh XOJOHAsl BOJA, BBITECHSSI paHee
HarpeTyro BOJY W3 BEpPXHEH YacTH BOJOHArpeBaTeNs 4epe3 BBIXOIHYIO
TpyOy. Ilo Mepe yMeHbIIeHUsI TeMIrepaTypsl BOJBI B BOJOHArpeBarTee
BKJIIOYAETCS TOH, HarpeBaroIun BOZlY o 3aJaHHOU
TEPMOPETYJIATOPOM TEMIIEPATYPHI.

Bona B BomoHarpeBarene HarpeBaercss ¢ nomouipto TOHa 1o
YCTAaHOBJICHHOM Ha TEPMOpPEryJIsaTOpe TeMmueparypsl. Temmeparypa
BOABI TOJJEPKUBACTCS HEU3MEHHOM B aBTOMATUYECKOM DEKUME.



Bpemsi moBTOpHOrO HarpeBa 3aBHCUT OT HOMMHAJIBHOTO OOBEMaA

BOAOHArpeCBaTelIsl.
Yraszarens Knonga
TEPMOpPEryIsTopa \ TEPMOBBIKJIIOYATE1A

f{}i‘\@l_ ‘/N@/‘Lﬁ-

50°C_

I'néana
NOARIIOUCHHA
KOHTPONBHOMH Kpyrosoii apuxok
NAMIOMKH TEPMOPETYIATOPA

Pucynox 2 — BapuaHT JiMneBoii naHejIn TepMocTara

o [IpenoxpaHuTtenbHbIN KiIanaH BHIMONHSAET (QYHKIIMA OOpaTHOTO KIarnaHa,
MpoIlycKass BOAY TOJBKO B OJHOM HAalpaBlI€HUU U NpeaoTBpariast
CaMOTIPOM3BOJILHBIN €€ CIIMB W3 BOJOHArpeBaTelisi B BOJOMPOBOIHYIO
MarucTpalb MpH OTCYTCTBUU B HEHM XOJIOJHOM BOJBI, a TaKKe (PYHKIIHIO
3alIUTHOTO KJIarmaHa, cOpachiBas BOJIY 4Y€pe3 CIMBHOE OTBEPCTHE MPHU
nmasiaenuu Beire 0,8 MI]a.



5. IloaroroBka k padorte

Bunumanue! Ycmanoska, nepeviii _3anyck ___6000HapesAmeNs,  6ce
CAHMEXHUYeCKUe U JICKMPOMOHMANCHbIE _pabombl, pabomvl _ no
MEXHUYECKOMY OOCAYIHCUBAHUIO C cOOII00eHUEeM MeXHUKU be30nacrHocmu,
O0JIICHLL_NPOUZB0OUMbCSL_KEANUDUYUPOBAHHBIM NEPCOHANIOM, UMEIOUUM
AUYEH3UIO Ha _nposedenue coomeemcmeyrowux pabom. Onnama odmux
pabom npouzeooumcs nompeoumenem 0ONOIHUMENbHO.

5.1 YcranoBKka u pa3MenieHue

® Uro0Bl yYMEHBIIUTH TMOTEPU TEIUIA, BOJOHATPEBATENb  CIEAYeT
YCTaHABIIMBAThH KaK MOKHO OJIMDKE K MECTY MOTPEOJICHUSI TOPSIUCH BOIBI.

e [Ipu ycTaHOBKE BOJOHArpeBaTes, C IS0 00ECIIEYCHHs JOCTYIA K €r0
CbEMHBIM YacTsAM MpH NPODUIAKTUYECKHMX U PEMOHTHBIX padoTax,
clienyeT MpeaycMoTperh He MeHee 0,5M CBOOOIHOIO MPOCTPAHCTBA
repe] BOJOHATPEBATENIeM U TIOJT HUM.

e BojoHarpeBaTel MOHTUPYIOT Ha KaIlUTAJBLHOH CTEHE, HCIOJb3Ys
KpOHILUTEHHBl Ha KOPIIyCE BOJOHArpeBareisi U KPHOKU (B KOMILIEKT
MTOCTaBKH HE BXOJIAT).

e KprOKM [OJDKHBI BBIIEPKMBAaTh TPOEKPATHBIM BEC HAIOJHEHHOIO
BOJION BOJIOHArpeBarersl.

® PeKOMEHIYeTCs UCIOIb30BATh METAUIMUECKUN KPETIEXK TUAMETPOM HE
MeHee 12 Mm.

e [locne yCcTaHOBKH MPOBEPHTE HATEKHOCTH KPETUICHUSI.

® MoOHTaX KPIOKOB B CTEHE JOJHKEH UCKITIOUUTh CAMOIIPOU3BOJILHOE
nepeMenieHrue KPOHIITEHHOB BOJJOHATPEBATETIS.

® VYCcTaHOBOYHBIE pa3Mephl (pHUCYHOK 3, Tabnuiia 2).
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Pucynok 3
Tabnuma 2
Moaeanb A B E X Y

PS50 Vr | 837 145 | 96,5 | 353 383
PS65Vr | 981 145 | 96,5 | 353 383
P50 Vr 553 163 | 165 | 450 480
P 80 Vr 758 163 | 165 | 450 480
P 100 Vr | 913 166 | 165 | 450 480

Buumanue! Bo uzbesxcanue npuuunenus 6peda umyuecmsy nompeoumens
U (unu) mpemvux iUy 6 ciyiae HeucnpasHoCmeti CUCHeEMbl 20PAYE20
B000CHAOICEHUS, HEODXOOUMO NPOU3BOOUMb MOHMANC B00OHACPEBAME]IS
8 NOMeWjeHUAX, UMEIOWUX SUOPOUZOTAYUIO NOTO8 U OPEHAIC 8
KAHAIU3AYUio, U Hi 8 Koem Cyuae He pazmeuams noo 86000HaAzpesamenem



npeomemul, NOOBEPIHCEHHbLE B8030elicmauto 800bl. IIpu pazmeweHuu
8000Hazpesames 8 He3AUUUJEHHbIX NOMEWEHUSX He0OX0OUMO
YCMaHo8ums o0 8000Hazpesameem 3auummuslit LOOOOH (He 8X00um 6
KOMNJIEKM) OPEeHaxicem 8 KaHaiu3ayuro.

B cnyuae pazmewenus 6o0onacpesamers 6 Mecmax, mpyoH0OOCHYNHbIX
0715 NPOBedeHUss MEXHUYECKO20 U 2apaHMUUHO20 0OCIYHCUBAHUSL
(aumpeconu, HUMU, MENCNOMOIOYHbBIE NPOCIPAHCMBA U M.N.) OEMOHMANC
U MOHMAddiC 6000HACPeBAMENS OCYUeCMEIIslemcs nompeoumenem
CamocmosimenbHo aubo 3a e2o cuem.

5.2 Ilogcoenunenue K cucreMe BOIOCHAOKEHU

® Bogonarpesarens ClieyeT 3aoIHHTh BOJOMPOBOIHON BOIOM.
[TonxkiroueHue K BOAOIIPOBOIHOM cuctemMe (pUCYHOK 4) MPOBOAUTH U
MOMOIIHY TPyO (TMOKHX IIITAHTOB) U MITYIIEPOB-TIEPEXOTHIUKOB C pe3b00it
TpyOHO# 1/2a101iMa, IpEIBAPUTEITHEHO TIEPEKPHIB I101a9y BOIBI.

[ToncoenuHsieMBbIe K BOJIOHATPEBATEIIIO IIIJIAHTH M COSTUHEHUS JTOJIKHBI
BBIZIEpKUBaTh: Aasienue 1o 1,6 Mlla; Temneparypy no 100°C.
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Pucynok 4 — Cxema noak/Ii04eHns1 K BOJONPOBOAHON ceTH

BononarpeBarenb

BenTuib ropsiueid Boabl

[IpenoxpanuTenbHBIN Ki1anaH

BenTuib noBo/1a X0M0/1HOM BOJIbI K BOJIOHATPEBATEIIO
CruBHOM KpaH (PEKOMEHTyeMBbIi )

JpeHaKHbIN KJIallaH

3anopHbIi BEHTHIIb XOJIOTHON BOJIBI M3 MaruCTpaIn
3anopHbIi BEHTHIIb TOPSYEil BOJIbI U3 MaruCTpaiu

cONO OIS~ WN -



Buumanue! Eciu 600a, nooasaemas 6 6000HAcpesamenv, He
coomeemcmayenm CmaHoapmy Ha 6000NPOBOOHYIO 800y, MO HA 6X00e 8
8000HAcpesamenb HeoOX00uUMo ycmarnosums uiemp. Tun u napamemp
@urempa noobupaem cneyuarucm no cepeUCHOMY 0OCLYHCUBAHUIO.

Buumanue! Ecnu Oasnienue 6 6o0onposode npesviuwaem 0,45 Mlla
HeoOX00UMO nocie 3aNn0PHO20 BEeHMUISL XOJIOOHOU 600bl YCHIAHOBUND
PeOyKmop 0asieHusl.

[Toncoenuuenue nperoXpaHUTENbHOTO KilanaHa (BXOAUT B KOMIUIEKT
MOCTaBKM) MPOU3BOAMUTCS CIEAYIOIINUM 00pazoMm:

e JlomcoenHuTh K BXOJHOM TpyOe BojoHarpeBarens (o0o3HaueHa
CUHEH BTYJKO) TPONHUK.

® Ha 60koBOM 0TBOJIE TPOMHMKA YCTAHOBUTH CIIMBHON KpaH.

e Ha HWKHHMIA OTBOJ TPOWHHMKA YEPE3 CrOH IOJICOSAMHUTH OOpaTHBIN
MPeAOXPaHUTEIbHBIN KIIAIlaH.

Buumanue! J[nuna pe3vbvi ceoma €O CMOPOHBL YCMAHOBKU KIANAHA
dosicha bvimsb He Oonee 10 mm (npumepro 5 6umKos).

® Bce coequHEHUs TOJDKHBI 00€CTIeYNBaTh T€PMETHUYHOCTD.

o Bo n30eKaHue IIOJIOMKH npu 3aBMHYMUBAaHNUU O6paTHOl"O
MMPEAOXPAaHUTCIIBHOT'O KJIallaHa HE annaraﬁTe OOJBIINX YCHHHﬁ.

e [JloacoeauHenne OOpaTHOTO MPEIOXPAHUTEIHHOTO KIAlaHa OJIKHO
OBITH BBHITIOJHEHO TaK, YTOOBI CIMBHOE OTBEPCTHE OBLJIO YCTAaHOBIICHO
MOCTOSTHHO BHU3 M B HE3aMEP3AIOIIEH OKPYKAIOIIEH Cpelie;

e Jlepen noOICOEIMHEHHMEM K  IPENOXPAHUTEIBHOMY  KIIAllaHy
MarucTpaibHON TpyObl X0JIOIHOM BOJBI, HY’)KHO B T€UEHUE HECKOJIBKUX
MHHYT CJIUTh BOJY U3 3TOU TPYObI, UTOOBI yOEUTHCS B OTCYTCTBUM B HEM
WHOPOJHBIX TeJl, KOTOpble MOIJM OBl MOBPEIUTHh MPEAOXPaHUTEIbHbII
KJIaIaH;

® [loncoenuuuts K TpyOe ropsiueil BoJbl BojoHarpeBaresns (0003HaueHa
KpaCHOH BTYJIKOW) TpyOy Ul OTBOJA TOpsTYE BOABI.

Bnumanue! Bo epemsa pabomvl 600oOHacpesamensi U3 CIUBHO2O
omeepcmusl nPedOXpPaHUmenbHO20 KIanama Modcem npocaiusamscsi 600d.
Omo omeepcmue 00IHCHO ObIMb 8Ce20a OMKPLIMO.



PexoMenayeTcst mpucoeIMHUTh K MaTpyOKy CIMBa PE3MHOBYIO HIIN
CUJIMKOHOBYIO TPYOKY COOTBETCTBYIOIIETO IUAMETPA U HEOOXOAUMOM
JUTMHBI 17151 OTBOIa POCAYMBAIOLICICS BOIBI.

Buumanue!

1 He nepenymatime mpyobwi, eKmouatime 6 COOMEEMCMEUU C UYBEMOM

8MYJIOK.

2. Ecnu mpyba omeooa eopsiueii 600vl 6000Hacpesamens n0OOCOCOUHEHA K

MA2UCmpanoHbiM mpyoam 20paue20 6000CHADI’CEHUSA, MO IKCNILYamayus
go0oHazpesamesiss  OOJICHA — OCYWECMBIAMbCS  Npu  HAOEHCHOM
nepekpvimuu 3anopHO20 8eHMUISL 2opadell 800bl U3 MASUCIPATU.

5.3 DaekTpuYecKoe MoacoeTMHEHHE.

BononarpeBatens moctaBisiercss 0e3 KaOens AIEKTPOMHUTAHUS, ISt
NOJKIIOUEHUS] K CETU DJIEKTPOCHAOKEHMs HUCHONb3yiTe Kabelb
coorBerctBytomiero tuma (tun HOSVV-F 3x1,5 mm?, 085 wmm).
[TponenpTe Kabenmb SJIEKTPOMMUTAHUS B COOTBETCTBYIOIEE OTBEPCTHE B
KPBIIIKE TpuOOpa v MPUCOSAUHUTE K KIIeMMaM Ha TepMmocTtate. Kaxpiii
IpOBOJ JOJKEH ObITh 3aUKCUPOBAH COOTBETCTBYIOUIMM BHHTOM.
[TpoBox 3a3emieHust (KENTO-3€JICHOTO IIBETa, JUIMHHEE (Da3HBIX
TNPOBOJIOB) MOJCOEAMHAETCS K KIeMMe, 0003HAuYeHHOH cuMBoioM O.
3akpernure KaOelb IEKTPOITUTaHHS C TOMOUIBIO KaOeIbHBIX 32)KUMOB.

® [lepen moakrOUeHHEM MacTep 00s3aH MPOBEPUTH UTO:

- DJIEKTPUYECKHUE napameTpsl Barmero BOJIOHArpeBaTes
COOTBETCTBYIOT apaMETPAM HCHOJIb3yEMOM ANEKTPUUYECKON CETH;

- TPEeNOXpPaHUTENIM WM aBTOMAaTHMYECKHE BBIKIIIOYATENM M MPOBOAA
BBIJICPKUBAIOT CYMMapHYIO HAarpy3Ky MO TOKY OT YK€ UMEIOIIErocs 1
BHOBb yCTaHABIMBAEMOT0 000PYIOBAHNUS;

- TOABOJANIMK KaOelb JOJKEH OBITh PACHOJIORKEH TaK, YTOOBI OH
HUKorJa He Harpesascs Bbie 80°C mo Bceil anuHe.

® [logkiaroueHue an6opa K BHCKTquCCKOﬁ CCTU NOJIKHO MPOBOAUTHCH

yepes 3a3eMJICHHYIO CETEBYIO PO3€TKY C YCTAHOBKOM JIBYXITOJIOCHOTO
ABTOMATHUYECKOIO BBIKJIFOUATENSI COOTBETCTBYIOLIEH MOIIIHOCTH.

® HomMwuHalbHBIE QJICKTPUYCCKUC ITapaMETPhI CETeBOM PO3CTKU n

[MOABEIEHHOIO0 K Hell Kkabelss [OO/KHBL OBbITh HE  MEHBIIE
AIICKTPUYECKUX ITApaMETPOB HarpeBaTels.



Buumanue! Tonvko koecoa annapam 3anoiHeH 860001 NOJIHOCHbIO, MONCHO
BKIIOUAMb 8 INEKMPUUECKYI0 Cemb HA2Pe8amelbHbllL dJIeMEeHM.
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Pl/lcyHOK 5 Cxema IJEKTPUHICCKAA NPUHIUIIMAJIbHAA BOAOHArpeBaTE Il

6. Ilopsinok padoThI
IlepBoe (MpoBepoUHOE) BKIIOYEHHUE

® Jlpu u3yyeHHMH TMOPsAKA BKIIOYEHUS BOJOHArpeBaress HEeoOXOAnMO
PYKOBOJCTBOBAThCSI pucyHkami 1, 4.

® 3anoJIHUTH BOJIOHATPEBATENb XOJIOAHOU BOIOM. J{7st aTOTO:

- 3aKPbITh 3aIIOPHBIM BEHTUJIb FOpsiYel BOJIbI U3 MarucTpaiy;

- OTKPBIThH 3alIOPHBIA BEHTUJIb XOJIOJHOW BOJIBI U3 MaruCTpallu;

- OTKPBITh BEHTWJIb MIOABOA XOJIOHOW BOJIbI K BOJIOHArpEBATEIIO;

- OTKPBITh BEHTUJIb TOPSYEH BOJIBI,

- OTKPBITH KpaH Topsiuedl BojAbl MOTpeduTens (B AajdbHEHIIEM - KpaH

ropstueit Bojbl);

- Ilpy momHOM 3amoOJHEHUM BOJOHArpeBaTessi BOJOM BOJA HAYHET

BBITEKATh U3 KPaHa TOPSTUEii BOIBI.

Brnumanue! Brxuiouenue 6ooonazpesamens npu HenOJIHOM €20 3aN0JHeHUU
80001 MOHCEM NPUBECTU K CEPbEIHBIM NOBPENCOCHUAM HASPE8AMENIbHO20
anemMeHma.

® BxirounTh BOJOHArpeBaTeiib B 3JICKTPOCCTh.

® JIpoBepuTh NEPBBIM pEXHUM "HArpeB-OTKJIIOUEHHE': MO JIOCTHKEHUU
YCTAHOBJIEHHOM TeMIEpaTypbl HarpeBa BOJbl, TEPMOCTAaT JOJKEH
OTKJIFOUUTh HarpeB, KOHTPOJIbHAS JJAMIIOUYKA [TOTACHYTh.

® OTKJIIOYUTH BOJJOHArPEBATEIh OT CETH.



YcranoBka padouero pexxuma

® [lo xemaHuio MOTpeOUTENs, MOCIE MPOBEPKU MEPBOT0 PEXKUMA, MOKHO
U3MEHHUTh TEeMIIEpaTypy HarpeBa BOIbL. J[Is 3TOro HYXHO MOBEPHYTH
IUIACTMACCOBYKD  PYUYKY TEpPMOpPEryJIiTOpa, BBICTABUB JKEIAEMYIO
TeMIIepaTypy HarpeBa BO/IbI.

CauB BOAbI U3 BOJAOHaArpeBaTeJast

® [Ipu HEOOXOAMMOCTH TIOJHOTO CJIMBa BOABI W3 BOJOHArpeBATEIIS
(Hanpumep, TpU  OPOPHIAKTHKE) HAAO OTKIIOYUTH €ro  OT
AIIEKTPHUYECKON CETH, TICPEKPHITh BEHTWIb IMOJIBOJIA XOJOJHON BOJIBI K
BOJIOHArPEBATENI0, OTKPBITH KpPaH TOPsiUei BOJBI, OTKPBITH CIMBHON
KpaH | CIIUTh Yepe3 HEro BOJY.

Buumanue! Ecnu 6o0onacpesamens ne 6yoem ucnoivb308amsbCs 8 meyeHue

3UMHe20 nepuooa (Hanpumep, Ha Oave) mo, 60 UzbeNcaHue 3amep3aHust

800bl 8 60OOHApesamele, cledyem CUmb U3 e20 EMKOCMU 6CI0 800) uepes3

CUBHOIU KpaH 5, puc.4, npedsapumenbHo OMKIOYUE 6000HAZpesamelb Om

neKmpocemi.

7. Texnu4eckoe 00Cay;KMBAHHE
Hapy:xub1ii yxon

BognonarpeBarens He TpeOyer crenuanbHOro yxona. [ns yxoma 3a
Hapy>KHOM IIOBEPXHOCTBIO KOpPIIyca BOJOHArpeBareisl HCIOJIb3YHTE
MATKYIO TpSNKY WIA TyOKy, CMOYEHHYIO B MBUIBHOM pacTBOpE.
3ampenaercss MPUMEHSTh Ui YACTKUA aOpa3uBHbBIC BELIECTBA, a TaKXkKe
CPEICTBA, BBIIIOJIHEHHbIE Ha OCHOBE OpPraHMYECKHX pPAacTBOpUTENEH
(cnupra, OEH3MHA H T.I1.).

Ilepuoanyeckuut yxon

- Kak mepuoamueckuii yxon, Tak W PEMOHT, JOJDKHBI BBITOTHSATHCS
TOJIBKO KBaJTN (DUITUPOBAHHBIMHU CTECTHATACTAMH (ampeca
ABTOPU30BAHHBIX CEPBHUCHBIX IIEHTPOB CM BO BIIOKEHUH).

- Ilepen mnpoBemenueM JOOOH  omepamMii MO  PEMOHTY  WJIH
TEXHUYECKOMY 00CITyKUBaHUIO HEOOXOAMMO OTKJIIOYaTh



BOJIOHArpeBaTeNb OT JEKTPUUECKON CETH.

- 3aMeHa TepMoOCTaTa, HWHAMKATOpa TEMIIEpaTypbl WIH JaMIIOYKU
WHMKAIUU POBOIUTCS 0€3 CMBa BOJIbI U3 BOJOHATPEBATEIIS.

- Jlns gocTyna K BHYTpEHHUM 3iieMeHTaM (€MkocTh, TOH, Maruuessiit
aHOJ) HEOOXOIUMO TIOJHOE OIOPOKHEHHE BOJIOHArpeBarelis (Crocod
CJIMBA BOJBI U3 BOJIOHATpeBaTels onucad B pasaene "llopsgok padboTsr").
- He pexe omHoro pasa B ToJ HEOOXOAMMO MPOBEPSITH COCTOSHUE
MarHMeBOro aHoJa M O4YMIIATh €ro oT HacioeHud. IIpu cunpHOM
W3HAIIMBAaHUU (IUAMETpP aHOJa YMEHBIIWJICA J0 7MM) MarHMEBBIM aHOA
HE00XOIMMO 3aMEHHUTb.

- IlpumepHo pa3 B r10a (CpOKM 3aBUCAT OT JKECTKOCTH BOJbI)
PEKOMEHAYETCS YAasITh HaKUMb C HAarpeBarelIbHOrO JJIeMEHTa |
MarHueBOro aHo/a.

- Ilpu mo0bIx paboTax MO OOCIYKMBaHUIO, 00S3aTENBHO MPOBEPSTH
HCIpPaBHOCTh ceTu 3azemiieHus, TOHa u tepmoperynsaropa. IIpoBoaurs
KOHTPOJb  COCTOSIHUS ~ CAHTEXHUYECKOr0 OOOpYIOBaHHMS U  IIpH
HEOO0XOAMMOCTH TPOBOJUTH PEMOHT.

- Ilepuoanueckuil yxona B rapaHTUiiHOE OOCIYXHBaHHE HE BXOAUT U
OCYILIECTBIISIETCS 3a CUET MOKYIaTes.

- Ecnu Bel XoTHTE 3aMEHUTH CTapbIii BOJIOHArpEBaTeNb, Er0 HEOOXOAUMO
ClaTh B  CHEHMATM3UPOBAHHYKD  OpraHU3alMIo, 3aHMMAOIIYIOCS
YCTaHOBKOM M PEMOHTOM BoJOHarpeBareneil. Ecim BomoHarpeBarenb
OyIeT oTmpaBiieH Ha CBAJIKY, 1M03a00ThTECh O TOM, YTOOBI C/HENaTh €ro
HEeMPUTOJHBIM Il JaJbHEUIIEro HCIOJIb30BaHUSA: OOpeXbTe ILIHYD
nuTanus, cauMuTe TOH, MaraueBsIi aHO/.

- Ilocne oxoHuUaHMs cpoKa CiIy>kObl HE BBIOpachIBaliTE MPUOOP BMECTE C
ObITOBBIMU OTXOJamu. Ilepenaiite ero B cnenMamIu3WpPOBAHHBIN MYHKT
UId  JajbHEMIIeH yTuiau3aumu. OTUM  Bbl  IOMOXeTe 3alMTHUTh

OKPY’KaIOIIYIO Cpey.



8. Bo3Mo:KHbIe HEMCIIPABHOCTH M METO/bI HX YCTPAHEHHUSA

® Bce  HEUCHPAaBHOCTH  YCTPAHSAIOTCA  TOJBKO  CIELHAIMCTAMHU
PEMOHTHBIX OpPraHU3ALUH.

® |Ipy BO3HMKHOBEHMH HEUCIIPABHOCTU OTKJIKOYMTE BOJOHAIPEBATENb OT
JIEKTPOCETH, NEPEKPONTE IMOABOJ XOJOTHONW BOJBI U H3BECTUTE O
HEHCIIPAaBHOCTH CEPBUCHYIO CITYXOYy.

® [lepeueHp oOpraHM3alUil IO YCTAHOBKE M TapaHTUMHOMY PEMOHTY
BOJIOHArpeBaTesiel MPUBEAEH B JIMCTE-BKIIABILIC.

Q. Nudpopmanusn o ceprupukanmnu

[Tpubop cepruduIMpoBaH Ha COOTBETCTBUE HOPMATHBHBIM JOKYMEHTaM
PO.
Ceprudukar Ne TC RU C-MJI102.B.00028

No 0030828
MJT02 —_—

10. KoMIJIeKT MOCTABKH

KoMnjieKT mocTaBKMH.

Bopnonarpesarens — 1 mr.;
[IpenoxpaHuTenbHbIN KiIanad — 1 mr.;
PykoBozcTBO 1o aKkcrutyaTanuu — 1 mr.;
["apanTniiHbIi TanoH — | mrT.;

Cnucok cepBUCHBIX LEHTPOB — 1 1IT.;
VYmnakoBka — | mr.

Anpec mpeIpUsTHI-H3TOTOBUTEIIS:
Poccus, 188676, Jlenunrpaackas 00y1acTs,
r. BeeBonoxkck, mpom3oHa « KupnuyHbli 3aBoa

www.polar.ru


http://www.polar.ru/

11. I'apanTniinoe 00s13aTeJIbCTBO

Hacrosmas rapantus npefocTaBiIseTCsl U3TOTOBUTEIEM B JOIOJHEHUE K
paBam noTpeouTes, YCTaHOBJICHHBIM JEHCTBYIOIUM
3aKOHOJATEIBCTBOM, U HU B KO€H MEPE HE OTPAHUYUBAET HX.

Hacrosimas rapantus nencTByer:

e Ha 0ak BoJOHAarpemarens S5 JET OT JaThl NPUOOpETEHUs
U3Jenusl, TpU YCIOBUM IPaBWIBHOM  DKCIUTyaTallUH
npubopa, , ¢ ydyeToM 00sA3aTelnbHON 3aMeHbl MarHUEBOTO
aHoZa pa3 B rof.

® Ha JIEKTPUUECKUE U DJIEKTPOHHbIE KOMIIOHEHTHI — 2 ToJ, C
y4eToM 00s3aTeIbHONM 3aMEeHbl MAarHHEBOI'O aHO/Aa pa3 B
rof.

U TOApPAa3yMEBACT TapaHTHIHOE OOCIy)KMBaHUE U3JEIUs B Cly4yae
oOHapyxeHHs 1e(eKTOB, CBI3aHHBIX C MaTepUaIaMHi U IPOU3BOACTBOM. B
3TOM Ciy4ae MOTpeOUTeNb UMEET MPaBo, CPeIu MPOYero, Ha OECIUIaTHBIN
peMoHT u3aenusa. Hacrosiias rapanTusi 1eicTBUTENbHA TIPH COOIIOICHUH
CIEAYIOIINX YCIOBUM:

1. Uznenwe nMOMWKHO OBITh TPHOOPETEHO HWCKIIOYUTEIBHO IS
JUYHBIX OBITOBBIX HYX[. M3lenue AOMKHO HCHONb30BATHCS B
CTPOIOM COOTBETCTBHM C MHCTPYKIMEW [0 SKCIUIyaTalluu C
co0JTI0/IeHHEeM IIPaBUII U TPEOOBaHUI 10 6€30MMaCHOCTH.

2. OOs3aHHOCTH ~ W3TOTOBHTENS IO  HACTOSIIEH  TapaHTUHU
UCHONHAIOTCA  Ha  TeppuTopuum  Poccum  mpomaBuamMum — —
YIIOJTHOMOYEHHBIMH JIHJIEpAMH U3TOTOBUTENS M OQHUIMATBLHBIMU
oOciy>kuBaroImMMu (cepBuc) LeHTpamu. Hacrosimas rapanTtus He
pacnpocTpaHsieTcs Ha U3JIeNHs, IpHUOOpETEHHbBIE y
HEYIIOJIHOMOUYEHHBIX ~ M3TOTOBUTENEM  INPOJAABLIOB,  KOTOpBIE
CaMOCTOSITENIbHO OTBEYAIOT Mepes NoTpeduTeneM B COOTBETCTBUU
C POCCHICKUM 3aKOHOJIaTEIbCTBOM.

3. Hacrosmias rapanTust He pacIpoCTpaHseTCsl Ha Me(EKThI H3IAEIHs,
BO3HUKILINE B Pe3y/bTaTe:



e XUMHMYECKOT0, MEXaHHUECKOTO MM HHOI'O BO3JCHCTBHI,
MOIaJIaHKsl TOCTOPOHHUX MPEIMETOB BO BHYTPb U3JIEIH;

e HenpaBunpHOW  3KCIUTyaTaluH,  3aKIOyYalOUIedcs B
HUCIIOJIB30BAHUU U3ACJIUS HE 110 €TI0 HpHMOMy Ha3Ha4YCHUIO,

a TakKxke YCTAHOBKM MW OKCIUTyaTalldd M3ACIUs C
HapylICHHWEM  TpaBWI W TPEOOBAaHWNW  TEXHHUKHU
0€30I1aCHOCTH;

e lI3HOCa geranel C OrpaHUYEHHBIM CPOKOM HUCIIOIb30BAHMS;

e li3HOca neranell, CBA3aHHOIO C HapyLICHUEM YCIIOBHM
PerysipHOTO OOCTY>KUBAHUS;

e PemoHTa M3menMs, NPOMU3BENEHHOIO JIMIAMHM WU
bupmamu, HE  SBJSIOIIMMUCS  ABTOPU30BAHHBIMU
CEpBUCHBIMU IIEHTPaMHU*;

4. Hacrosmas rapaHTus JeMCTBUTENIbHA 1O NPEAbSBICHUN BMECTE C
OpUTMHAJIOM HACTOAIIEro TajlOHA, OPUTMHAIOM TOBAapHOIO YEKa,
BBIJJAHHOTO TPOJABIIOM, U M3JAEIHs, B KOTOPOM OOHApyX EHbI
neEeKTHI.

5. Hacrosmas rapaHTus JAeHCTBUTENbHA TOJBKO JJIS  M3JAEIHH,
UCIONB3YEMBIX NIl JIMYHBIX  OBITOBBIX  HYXI, M  HE
paclpoCTpaHseTCsl HAa U3JENHsI, KOTOPbIE MCIONIB3YIOTCA IS
KOMMEPUYECKUX, MPOMBIIIIEHHBIX WM IPO(eCCHOHATbHBIX LIETIeH.

ITo Bcem BompocaM rapanTHitHoro oocmyxuBanus usnenuii POLARIS
oOparmaiitecs k Omkaiimemy opunmansHomy npogasiy POLARIS.

* Aopeca asmopuzo8anHbIX O0OCIYIHCUBAIOWUX YEHMPO8 HA calime

Komnanuu: www.polar.ru


http://www.polar.ru/

