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1 OIIMCAHUE MOAYIJIA

1.1 Monyns tpan3uctopubiii 1M13A-50-2 (nanee — moayns) Ha ocHoBe MOII Tpan3ucTopoB mpea-
craBisieT co0oil Tpex¢asHblii MHBEPTOP. Moaynb MpeAHa3HA4YeH Ui KOMMYTAllMUd MOIIHBIX Harpy3ok H
IPUMEHEHHS B COCTaBE MOIIHBIX MPeoOpa3zoBaTesei ¢ OO0IbIION YAaCTOTOM MEPEKITIOUEHHSI B KITFOUEBBIX CTa-
OUIM3aTOPax, UMIYJIbCHBIX UCTOYHHUKAX DJICKTPONMUTAHUS, B CXEMaxX 3JEKTPONPHUBO/A, YIPABICHUS H KOM-
MyTalyu OOPTOBOW U IPYTOH anmapaTypbl CHEIHAILHOTO Ha3HAYCHHS.

1.2 CrpykrypHast cxema, rabapUTHBIH 4epTEX MOIYNs M300pakeHbl Ha PUCYHKaxX 1, 2 cOOTBeT-
CTBEHHO.

1.3 CBeneHus o coaepaHUM JAParol€HHbIX MaTEepUaOB M LBETHBIX METAUIOB IPEICTABJICHBI B
IIPUIOKEHUHU A.
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Pucynok 1 — CrpykrypHas cxema Moyis
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2 OCHOBHBIE U INTPEAEJIBHO-AOITY CTUMBIE ITAPAMETPbBI

2.1 DnexTpuyeckue mapameTpbl MOAYJsS B TE€UEHHE MUHUMAIBHOTO CPOKA COXPAHSIEMOCTH COOTBET-
CTBYIOT HOpMaM IIpU IPUEMKE U ITOCTaBKe, IPUBEICHHBIM B TabuIle 1; anekTpuueckne mapamMmeTpbl MOAYJIs,
M3MEHSIOIIMECS B IIpoliecce HapaOOTKK — B TaONHUIE 2; TPeAebHO-I0MYCTHMbIEC SJIEKTPUIECKUE TTapaMeTphbl
U peXXHUMBI SKCIUTyaTaIllil MOy — B Ta0uuIe 3; KIIMMaTHIecKue pakTopsl — B Taduuie 4.

Tabmuua 1 — DnexTpudeckne napaMeTpsl MOIYIS TPU IPUEMKE U IIOCTABKE

HaumenoBanue napamerpa, BykBenHoe Hopma
Temmnepatypa
eIMHUIIA H3MEPEHUS, o0o3HaveHHE rapaMerpa cpentr. SC [Mpumevanue
(pexuM N3MEPEHHS) mapamMeTpa | He MeHee | He 6olee PeA®L,
[ToporoBoe HaNpsHKECHUE 3aTBOP-UCTOK, B, Ust.nop 9 4 + 85; + 25; _
(U31/1= 200 B; |c: 0,5 MA) (UGET) - 60
ConpoTuBiieHHE CTOK-HCTOK B OTKPBITOM CO- Remomx _ 003 +95 _
crostann, OM, (Ic= 50 A; Usy= 15 B) (Ros(on)) ’
HayanpHBIN TOK CTOKA, MA, . _
(U3I/I: 0 B, UCI/I: 200 B) I((I:.HAT; _ 2,5 +25, +25
(Usu= 0 B; Ucu= 160 B) bss -60 —
Tox yTedku 3aTBOP-UCTOK, HA, 31ty i + 85; + 25; _
(Usi =+ 20 B; Uy = 0 B) (Ises) 100 | +100 - 60
[TocTosiHHOE NIpsSIMOE HAIIpsDKEHUE auoaa, B, Ump _ 15 +25 _
(U3I/1: 0 B; Imp=50 A) (UF) '
Bpewms 3aep Ky BKITIOYSHHS TPAH3UCTOPA, ¢
HC, (U31/1= -7/15 B; Ucu =200 B; lc=50 A; SHBIT - 100 + 25 -
R3 =1 OM) (td(on))
Bpewmst 3aepkKku BBIKITFOUEHUS TPAH3UCTOPA, ¢
HC, (Usu=-7/15 B; Ucu= 200 B; Ic =50 A; BRI - 250 +25 -
R3 =1 OM) (td(Off))
Bpewms ciana Tpan3ucTopa, HC, ¢
(Usu=-7/15 B; Ucu= 200 B; lIc=50 A; \ - 100 +25 -
(t)
Rs =1 Om) !
Bpewms HapacTanus TpaH3HCTOpA, HC, ¢
(Usu=-7/15 B; Ucu= 200 B; lIc=50 A; o - 150 +25 -
(t)
R;=10wm) '
[Tonuslit 3apsn 3aTBopa, HKI, Qs _ _
(Ucu= 100 B; Usy=0/10 B; Ic=50 A) (Qo) 800 *
TerutoBoe cONMpOTHBIIEHHE MTEPEXOI-KOPITYC R
o - 0,8 +25 -
Tpansuctopa, °C/Br (Rinje)

Ta6J'II/II_Ia 2— 3J'ICKTpI/I‘-ICCKI/IC MapaMCTpbl MOJAYJIA, USMCHAIONINUECA B IPOLCCCC Hapa6OTKI/I

HanmeHnoBanue napamerpa, ByksenHoe Hopma Temneparypa
eIMHUIA H3MEPEHUS, o0o3HaueHNE rnapamMerpa o [Ipumeganne
(pexuM M3MEPEHHS) rnapaMmeTpa He MeHee | He 6osee cpent, °C
HavanbHbill TOK KOMIIEKTOpa, MA, lc au _ 50 _ _
(UCMZ 0 B; U3y1: 200 B) (|css) !




Tabnuua 3 — IlpenenabHO-I0MYCTUMBIE HJIEKTPUYECKHIE MAPAMETPhl U PEKHUMBI SKCIUTYaTaIlUH MOTYJIS

BykBennoe Hopma
HaumenoBanue napamerpa, Pexxum
o0o3HavYeHNE napaMerpa
SOMHUIA H3MEPEHUS, (PEKUM U3MEPEHU) M3MEPEHUS
napaMmerpa HE MCHEE He OoJee
MakcuManbHO JIOIYCTUMOE HAPSKECHUE CTOK- Uct maxe _ 200 +25,+85°C
uctok®, B (Usu=0B, Ic=1 MA) (Ups max) 160 -60 °C
MakcuManbHO JIOIYCTUMOE HATPSKEHUE 3aTBOP- U
HOMY P P e -20 +20 +25, +85, -60 °C
UCTOK, B (Ugsmax)
. I +25 °C;
MakcuMaibHO JOMYCTUMBIN TOK CTOKa**, A C e - 50
(leax) U31/1: 15B
MaxkcruManbHO A0IMYCTUMBIA UMITYJIbCHBII TOK CTO- lcanmare +25°C; Usp=15B
ox - 150 -
Ka**, A (IoMmax) tumn = 10 MKc
MaxkcuManbHBIN MOCTOSIHHBINA MPSIMON TOK JHOaa™*™, I11P maxe
- 50 Un=0B
A (1F max)
MakcuMabHBIN UMITYJIbCHBIH MPSIMON TOK JUOIa*™, 1P s make _ 150 Usu=0B
A (||:|v| max) tumnn = 10 MKC
U
DneKkTpudecKas MPOYHOCTh U30JIsIHY, B U B ) 2000 - DC, 1 mun
ISOL
MaxkcuMaibHO JIOMyCTUMAsk IOCTOSIHHAS paccerBae- P
AOLTY p Make - 150 Tkopr. = +25 °C
Masi MOIITHOCTh TpaH3ucTopa, BT (Pcemax)
[IpenenpHast Temnepatypa nepexoaa, °C Trep - 150 -

* B nuanazone temmeparyp kopiyca oT +100 mo munyc 40 °C. [Ipu cHmwkeHUH TeMrepaTypbl KOpIyca OT MH-
nyc 40 no munyc 60 °C HanpsbrkeHue Ucivace TuHEHHO cHmkaercs 10 0,8 + Uci vaxe.
** [1pu Temnepatype kopmyca +100 °C.

Tabnuna 4 — Kiiumatudeckue GaxTopsl

Knumatuueckuit hakrop 3HaYeHUE KIMMATHIeCKOro (pakTopa
ITonmxenHas TeMneparypa Cpeibl:
- pabouas, °C; - 60
- mpeaenbHas, °C -60
[oBrilIeHHAsS TeMIepaTypa Cpeabl*:
- pabouas, °C; + 85
- mpeaenbHas, °C + 100
OTtHOCHuTeNbHas BIaXHOCTh Iipu TemrepaType 35 °C 6e3 KoHAeHCauu
Bitaru, %, He 6ojee 98




3 YKA3AHUA 10 OKCIUTYATALMN

3.1 Monynp KpenmuTcs B ammaparype Ha JI00OH MOBEPXHOCTH MM MOHTAXHOH IJIOCKOCTH
OXJIAJUTENS. B JIFO0OI OpHeHTaluu C MoMmoIbio BUHTOB M5 ¢ kpyrsmmm momentom (3,0 £ 0,5) H'm, ¢
00s13aTeNTbHOM YCTAHOBKOW IUIOCKUX W TPYKUHHBIX maiid. [Ipum MoHTaxe HeoOXoaumMo oOecredunBaTh
PaBHOMEpPHOCTb IMPUXKATHsI OCHOBaHUSA MOAYNs K oxJyagurento. C 3TOH LENbI0 CIEAYeT BCE BUHTHI
3aKpy4MBaTh paBHOMEPHO B 2 — 4 mpuema noouepenHo. [Ipu nemoHTake MOIynsl pacKpydyMBaHUE BUHTOB
MPOU3BOIUTH B 00paTHOM mopsake. He panee, ueM yepe3 TpH 4Yaca MOCiIE€ MOHTa)Ka BUHTBI HEOOXOAMMO
JOBEPHYTb, COOIOAAs 3aJaHHbIM KPYTAIIUHA MOMEHT, T.K. YaCTh TEIUIONPOBOMAALICH MACThI O] JaBICHUEM
BBITEKAET, U KpEIUICHHEe MOXeT OCia0HyTh. [lociie OKOHYATEeIbHOTO 3aTATHBAHUS BHHTOB PEKOMEHIYETCS
3aKpPENUTh COCIMHEHUE KPACKOM.

3.2 BriBo/1bI MOAYJIS TIpEeIHA3HAUCHBI JJI1 MOHTAXa B anmnapaType naiikoi. Ilpu MoHTaxe nCcnomb3y-
ercsa npunoit [IOC 61 T'OCT 21931-76. [lomycTIMOE YHCIIO MEpenaeK BHIBOJIOB MOYJIEH NP MPOBEICHUH
MOHTKHBIX (COOpOUHBIX) omnepanuii — 3. PaccTosiHue OT Kopmyca MOAYJIS JI0 MeCTa Maiku — He MeHee 2,5
mm. Temmneparypa naiiku — He Bbiie (+260 + 5) °C. JlnurenbHOCTh NalKKU OJHOTO BBIBOJA — HE OoJiee 5 c.
[lepen npoBezeHrEM TOBTOPHOM MaliKK HEOOXOAUMO OXJIAUTh BBIBOJI A0 TEMIIEPATYPbl IOMELICHUS.

3.3 Ilpu ycraHOBKE B anmaparypy MOIYJb JOJDKEH TUIOTHO MPUIIETaTh K TEII00TBOAY. KoHTaKkTHpY-
I01[asi TIOBEPXHOCTh TEIUIOOTBOAA JIO0JDKHA MMETh IepoxoBaTocTh Ra He Oonee 10 MKM, OTKJIOHEHMSI OT
mwiockocTHocTy He Oosiee 0,1 Mm. i ynyuiieHust TermioBoro 0anaHca yCTaHOBKY MOJYJIEH Ha MOHTAKHYIO
MIOBEPXHOCTh WJIH OXJIAJIUTENIb PEKOMEHYETCSl OCYIIECTBISATh C MOMOIIbIO TEIUIONPOBOAIIMX MACT TUIIA
KIIT-8 'OCT 19783-74 nnu aHaTOTUYHBIX 10 CBOUM TEIUIONPOBOISAIIMM CBOWCTBAM.

3.4 JlomyckaeTcsi Ha OJMH OXJIQJUTENb YCTAaHABJIMBATH HECKOJIBKO MOIYJEH O3 MOMOIHUTEIbHBIX
M30JIMPYIOIIKX MPOKJIAJ0K IIPU YCIOBUH, YTO HANPSDKEHUE MEXY BBIBOJIAMHU Pa3HBIX MOJIYJIEH HE IpPEBbI-
1aeT MMHMMAJIBHOTO 3HAYEHMs] HANPsHKEHUs Mpo0O0sl M3OJSIMM KaXJA0ro U3 HUX WM IpPU 3a3€MJICHUU
OXJIaJIUTESL.

3.5 B ycraHOBKax MOIy/b CJEIyeT pacrojiaraTb TaKUM OOpa3oM, YTOOBI MPEAOXPAHUTH €ro OT
JIOTIOJIHUTEIILHOTO HarpeBa CO CTOPOHBI COCETHUX 3JIeMeHTOB. [lnockocTu pebep oxmianuTens KenaTeabHo
OpPUEHTHPOBATh B HANPABJICHUH BO3AYIIHOTO MOTOKA.

3.6 ITlpm Bcex pexMMax OIKCIUTyaTallud MOIYJISl HE JOIMyCKaeTCsl IPEBBIIATh MaKCHMAaJIbHO-
JOTyCKaeMyIo TeMriepatypy p-n nepexona — 150 °C.

3.7 B naneKkTpuyUecKoil cxeme YCTaHOBKM C NMPHMEHEHHEM MOJYJeW JOJDKHA OBITh MpEeTycMOTpEeHa
OBICTPOACHUCTBYIONIAS 3AIIMTAa OT HEJOMYCTUMBIX MEPErpy30K, KOPOTKUX 3aMbIKAHUH U KOMMYTAllMOHHBIX
MEepErpy30K.

3.8 PexomeHayeTcs AKCIUTyaTallst MOyl IpU pabodeM 3HA4YEHWH ToKa cToka He Ooiee 80% ot
MaKCHUMAJIbHO JIOMYCTUMOTO TOKa CTOKA lcmaxe. (CM. TabmuIry 3), Temreparype nepexoa Tmep. e 6omee (70
—80) % oT MaKCHUMaIbHOM.

3.9 He nomyckaercsi 9KCIITyaTanuss MOIYJIsl B peXKUMax IPU OJHOBPEMEHHOM BO3JEHCTBUU ABYX U
0oJee mpeneabHO JOMYCTUMBIX 3HAUE€HUH apaMeTpoB.

3.10 I1pu MoHTaXKe ¥ SKCIUTyaTaIllul HeOOXOAMMO PUHSITH MEPHI 110 3aIIUTe MOIYJISl OT BO3IEHCTBHUS
CTaTMYECKOTO 3JIEKTPUUECTBA U MEPEHAIIPSKEHHUH B 1IeTH 3aTBOpa (IIPH MOHTaXe 00s13aTeIbHO IPUMEHEHNE
MIEPCOHAJIOM AHTHUCTAaTUYECKUX OpaciieTOB M 3a3€MJICHHBIX HU3KOBOJBTHBIX MAsJIbHUKOB C MUTAaHUEM Yepes
TpanchopmaTop).

BHUMAHUE

IIpu TpancnopTupoBKe M XpaHeHuH BeIBOAbI | 12, 4u5,7u8,10un 11, 13 u 14,
15u 16, 17 u 18 10MIKHBI OBITH COSIUHEHEI.




4 CBUAETEJIbCTBO O ITPUEMKE
Monynbs(u) 1M13A-50-2 coorBerctByet(tot) AJIEN.435744.303 TY

3aBo/ICKOI HOMEP JlaTa u3roToBiIeHU

Mecto mng mrrammna OTK

5 TPAHCIIOPTUPOBAHUE 1 XPAHEHUE

5.1 TpancnopTupoBaHHE MOAYJS B COOTBETCTBHH C TPEOOBAaHHMSIMHU, NMPUBEICHHBIMU B HACTOSIIEM
pasnere.
Monynb B cOCTaBe anmaparypsl MOTPEOUTENS U B YIIAKOBKE MPEANPUATHS-U3TOTOBUTENS JOMYCKACT
TPAHCIOPTHPOBAHUE CIEAYIOIIUMH BUJJAMH TPAHCIIOPTA:
a) AaBTOMOOMJIBHBIM I10 HIOCCEHHBIM U IPYHTOBBIM Joporam Ha paccrosiHue 10 3000 kM cooTBeT-
CTBEHHO, yCJIOBUS TpaHcopTupoBanus o rpymme 6 (0OXK2) TOCT 15150-69;
0) KEJIE3HOJOPOKHBIM B CIIELIMATIBHBIX KOHTeHHepax Ha paccrosiHue 15000 kM co CcKOpPOCThIO
o 80 xm/u.;
B) aBHAIMOHHBIM B TEPMETUYHBIX OTCEKaX 0e3 OrpaHHUYEHHsI CKOPOCTH U BBICOTHI,
I) MOPCKHM M PEYHBIM B CIIEHUAIBHBIX KOHTEHHEepax 0e3 OrpaHHueHHsI CKOPOCTH.

5.2 Xpanenue o 'OCT B 9.003-80.

XpaHeHHEe MOAYJI B YIIAKOBKE IIPEANPUATHI-U3TOTOBUTEIS — BO BCEX MECTAaX XpaHEHUs, KpOMeE OT-
KpBITOHM IUIOIIAJKU. XpaHeHue MOAYs B anmnaparype win B kommiekre 3UII — Bo Bcex MecTax XpaHEHHUS.
Kmumarngeckue pakropsl, xapakrepusytomme Mecta xpanenus: — mo 'OCT B 9.003-80.

6 TAPAHTUN U3TOTOBUTEJIA

6.1 TapanTun TPEANPUATHI-U3TOTOBUTENS B COOTBETCTBHH C TPeOOBAaHUSAMH, NMPUBEICHHBIMH B
AJIEN.435744.303 TV.

6.2 IlpennpuaTHe-U3TOTOBUTENh TapaHTUPYET COOTBETCTBHE KadecTBa MOIYJIS TpeOOBaHUSIM
AJIEN.435744.303 TV, npu coONOACHUH MOTPEOUTEIIEM YCIOBUI WM MPAaBUJI XPAHCHHSI, TPAHCIIOPTHUPOBA-
HUSI MOHTa)Ka M SKCIUTyaTau, yctanoBieHHbIXx AJIEN.435744.303 TY.

["apanTHiTHBIA CPOK PABEH MUHUMAIIBHOMY CPOKY COXPAaHSIEMOCTH U cocTaBisieT 16,5 ner.

[MapanTuitnas napa6otka 10 otkaza pasHa 50000 4. B mpenenax rapaHTHITHOTO CpoOKa.

lMapaHTHITHBIA CPOK UCHUCIISIFOT C AATHI U3TOTOBJICHUS MOJTYJIS.

7 PEKOMEHJIALIMU T10O YTUIIM3ALINN

Yrunuzanus uzgenus (meperuiaBka, 3aXOpoHEHHUe, Mepenpoaxka) IpOU3BOIUTCS B MOpPsAKe, ycTa-
HoBJIeHHOM 3akoHamMu P®: ot 04 mas 1999r. Ne 96-D3 «O06 oxpaHe aTMOCHEpHOTo BO3AyXa», OT 24 HIOHS
1998 r. Ne 89-®3 «O6 oTxomax MPOMU3BOJCTBA U MOTPEOJICHUNY, a TAKXKe JPYTUMH OOLIEPOCCUHCKUMU U
pETHOHANIBHBIMM HOPMaMHU, MPaBUJIAMH, PACTIOPSDKEHUSIMH M TIP., IPUHATHIMU BO UCIIOJIHEHUE YKA3aHHBIX
3aKOHOB.



IIpunioxenune A
(obs3aTenBHOE)
CBCHGHHH 0 COACPIKAHUUN APATrOUCHHBIX U IIBECTHLIX MCTAJIJIOB

A.1  CopepxaHue qparoieHHbIX METAJJIOB — MOAYJIb HE COJEPKUT JIParoleHHbIX METAJLJIOB.
A.2  CopepxaHue LIBETHBIX METAJJIOB!
292,41 —Menp — M1
[Mpumeuanune — Conepxurcs B panuarope AJIEN.741394.008-16 (290 r), B mankax AJIEN.745423.000-02
(1 r)u AJIEN.745423.044 (1,4 1).

JlaHHBIN JOKYMEHT SIBISETCS MACIOPTOM C ONMHCAHUEM XapaKTEPHUCTHK JAHHOTO H3JeIHs, Ul KOTOPBIX NPeI0CTaBisieTcs rapantus. Bee n3menus B nporecce mpon3BOACTBa
MPOXOJAT MOJIHBIA KOHTPOJIb BCEX NapaMETPOB, KOTOPBIH BBIMOIHIETCS JIBAX/Ibl, OJIMH Pa3 0 TepMETU3AL1H, a 3aTeM ellle pa3 mnocJe.

JIro6as Takast rapaHTHs IPEIOCTABISIETCS UCKIFOYUTEIBHO B COOTBETCTBHU C YCIOBHSAMHU COTJIALICHHS O TOCTABKe (JOTOBOP Ha MOCTABKY WIIH APYrHe JOKYMEHTHI B COOTBET-
CTBHH C JICHCTBYIOIIMM 3aKOHOAATEIbCTBOM). MHbOpMaLHst mpeJicTaBlIeHHast B 3TOM JIOKYMEHTE He TPeJoiaraet rapaHTHi M OTBETCTBEHHOCTH «DJIEKTPyM AB)» B OTHOLIEHHUH HCIIOJIb-
30BaHMH TaKOH MH(OpPMaLMK U NPUTOJHOCTH U3aeuit [uist Baiueit anmaparypsl. JlaHHbIE, COAEpIKALIAECS B ATOM JOKYMEHTE, PeJHA3HAUYCHBI UCKIIIOYUTENBHO U1 TEXHUYECKH MOAT0-
TOBJICHHBIX COTPYZIHMKOB. Bam 1 Bammm TeXHUUECKMM CrienranucTaM NpUAETCS OLEHUTh MPUIOJHOCTh 3TOTO MPOJYKTA, MPEIHA3HAUYCHHOrO U1 NPUMEHEHHS U TOJHOTY JIaHHBIX MPO-
JIyKTa, B CBSI3H C TAKUM IIPUMEHEHUEM.

Jlro6bie u3zenust «DiaekTpyM ABy He pasperueHbl 1l IPHMEHEHHs B IPUGOpax M CUCTEMax )KH3HE0OEeCIeUCHNUs U CIICIHAIbHOM TEXHUKH, 6€3 ITHCHMEHHOTO COTJIACOBAHUS C
«Onextpym AB».

Ecnu Bam Heob6Xxoauma HHGOPMALHS O TPOIYKTE, MPEBBIIAIONIAs JaHHbIC, TIPHBEICHHBIC B 3TOM JOKYMEHTE, HJIM KOTOPAsk OTHOCHTCS K KOHKPETHOMY MPHMCHEHHIO HaIlei
MPOAYKIHMH, OKaTyHCTa, obpataiiTeck B 0HC MPOAax K MEHEKePy, KOTOPBIH SBIISETCS OTBETCTBEHHBIM 3a Baiie npeanpusrue.

Hmxeneps! «mektpyM AB» umeroT GoibIIoii OnbIT B pa3paboTKe, MPOU3BOICTBE U MPHMEHEHHH MOIIHBIX CHJIOBBIX MPHOOPOB M MHTEIUICKTYaJIbHBIX IPAfBEPOB JUIS CHIIO-
BBIX IPHOOPOB H YK€ peaan30Baay OOIbIIOe KOJIUISCTBO MHIMBUIYATbHBIX pelieHni. Eciii BaM HY)XHBI CHIIOBBIC MOZY/IH HJIM APaiiBEPHI, KOTOPHIE HE BXOJAT B KOMIUICKT MTOCTABKH, a
TAKKE U3JIEIHS C OTIMYUSIMH OT CTAaHJAPTHBIX MPUOOPOB B XapaKTEPUCTHKAX WIIM KOHCTPYKIMH 00paIaiTech K HAllIMM MEHEKepaM U CIIeIMaIucTaM, KOTopble Ipesiokar Bam srydiiee
pemenne Bameit 3agaun.

«Anextpym AB» ocrasisier 3a co60ii paBo BHOCHTb M3MEHCHHs! 0€3 JOMOIHUTEIBHOTO YBEJOMIICHHS B HACTOSIIEM JTOKYMEHTE JUIsl MOBBIMICHUS HAIEKHOCTH, (yHKIHO-
HAJIBHOCTH H YITy4IICHHUS AN3aiHA.

AO «Qaexrpym AB», Poccusi, 302020 r. Open, Hayropckoe mocce, 5
TeJ. (4862) 44-03-44, dpaxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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