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[laHHBII\/'I JAOKYMEHT SABJISIETCS IMACIIOPTOM € ONHMCAHUEM XapaKTEPUCTHUK MAHHOTO HU3ACIHA, U KOTOPBIX NMPEAOCTABIACTCA TapaHTHS. Bce H3JCIMA B IIPOLECCE IIPOU3BOACTBA
TIpOXOJAT TTOJIHBIH KOHTpPOJIb BCEX MapaMeTpoOB, KOTOpLIﬁ BBITTOJTHACTCS ABaXK/1bl, OJITUH pa3 10 F€pMETHU3alIMH, a 3aTEM €IIE pa3 MocJIe.

JIrobas Takas TapaHTHUs NIPEAOCTABIISACTCSA UCKIIIOYUTEIIBHO B COOTBETCTBUU C YCIIOBUAMH COTJIALICHUS O MOCTaBKE (Z[OFOBDP Ha ITOCTaBKy WJIHN APYTU€ NOKYMEHTHI B COOTBETCTBUU
C HCﬁCTByK)U.I"M 3aKOHOﬂaTeHLCTBOM). VIH(l)OpMaL[VISI TNPEACTaBICHHAs B 5TOM JOKYMEHTE HE NpeNnojiara€T rapaHTid U OTBETCTBEHHOCTH «:)J'ICKprM AB» B OTHOIIEHWH HCIIOJIb30BaHHH
TaKOH qu)opMauHu U IIPUTOAHOCTH I/ISI[CJIl/lﬁ JUT Bamreit anmnapaTtypsbl. ﬂBHHBIC, coaeprKamuecs B 3TOM JOKYMEHTE, NPEAHA3HAUYCHbI UCKIOYUTEIBHO IJII TEXHUYECKU IOATOTOBICHHBIX
COTPYTHUKOB. Bam u Bammm TeXHHYeCKHM crnenuaiicTaM NpUuACTCS OLUECHHUTh NMPUTOAHOCTD 3TOI0 MPOAYKTA, NPEAHA3HAYCHHOr'0 Ul NPUMEHECHUS U TIOJIHOTY MaHHBIX IIPOJAYKTa, B CBA3H C
TAaKUM NPUMEHEHUEM.

Jro0Oble U3aCnus ((SHCKprM AB» ne Ppa3peuICHbl Uil NPUMEHEHUS B HpHﬁOan M CHUCTEMAX KU3HEOOEeCHeueHus: 1 CHCL[I/IHJ'H)HOI\;I TECXHUKH, 0e3 MUCHMEHHOTO COTIaCOBAHMS C
«nextpym AB».

Ecan Bam HCOGXOZ[I/IM& l/lHdJOPMElL[PlS[ O TIPOAYKTE, MPEBBIMIAIONIASA MAHHBIC, IPUBEACHHBIC B OTOM NOKYMEHTE, WJIA KOTOpass OTHOCHUTCA K KOHKPETHOMY NPUMEHCHHUIO Halen
HPOIYKIIHH, OXKanyiicTa, obpaliaiTech B oQHC IPoIax K MEHEIKEPY, KOTOPBIH ABIACTCS OTBETCTBCHHBIM 3a Baie npempustue.

Wmxeneps! «OnektpyMm AB» uMeroT 601b1ION OMBIT B pa3paboTke, IPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX MPHOOPOB M MHTEIUICKTYAIbHBIX APAiiBEPOB IS CHIOBBIX
npuOOPOB U y)Xe peaan30Baid GONBIIOS KOJMYCCTBO HHANBUIYAIbHBIX pelIeHHHd. ECIn BaM HyXXHbBI CHJIOBBIC MOIYJIM HJIM APaiBepbl, KOTOPBIC HE BXOASAT B KOMILICKT MOCTAaBKH, @ TaKXKe
U3ACINs C OTIIUYUAMHA OT CTAaHAAPTHBIX le/l60pOB B XapaKTECPUCTUKAX WJIN KOHCTPYKIIHA 06pamaﬁTeCL K HallluM MCHEKEpaM U CIICHUAIINCTaM, KOTOPBIC IIP €AJI0XKAT Bam JIy4qniee pemeHue
Barneit 3anaun.

((:)J'ISKprM AB» octaBiser 3a co0oii IIpaBO BHOCHUTH HU3MCHCHHUS 0e3 JAOMOJIHUTEIIBHOTO YBEAOMIJICHHS B HACTOAIIEM JOKYMCEHTE [JI TIIOBBIIICHHUS HAACKHOCTH,
(DYHKIMOHATBHOCTH U YJY4IICHHUS JIH3aiHa.
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1 HABHAYEHUME U TUIIbI

bnok nnTennekryansHoro uuBepTopa Ha ocHoBe |GBT-Tpansucropos b31-300-12BI1 u b31-300-125B
(matee — 6110K) mpeacTaBiseT coboii coopky cunoBoro H-mocra Ha IGBT-Tpan3ucTopax, 3IeKTPOIUTHIECKUX
GUIBTPYIOMIUX KOHICHCATOPOB M CXEMBI YIIPABJICHHUSI/3AIIMTH HHBEPTOPA U HATPY3KH.

brnox  npennazHayeH Il MCHOJB30BaHUS B cocTaBe  ImpeoOpa3oBaTenell  ymnpaBieHHS
ANEKTPOABUTATEIISIMHA, HMITYJIbCHBIMU TpaHcpopMaropamu, B CUCTEMaxX WHIYKIIMOHHOTO HAarpeBa W MPOYUX
CHUCTEeMax C MOIIHOW aKTUBHO-UHIYKTUBHON HArpy3KOM.

brok criocobGeH paboTath B mpeoOpa3oBareisx co cpeaHUM TOKOM Harpy3ku 10 300 A, mOCTOSSHHBIM
HaIpspDKEHUEM CUIoBOro nuTtanus 10 650 B 1 momtHocThIo 10 150 KBT.

b31-300-12BIT1 — H-mocT Ha ocHoBe |GBT-Tpan3ucTopoB ¢ MaKCHMaJIbHBIM MTOCTOSIHHBIM TOKOM 300 A,
MTUKOBBIM HarpsbkeHHeM Tpanzuctopos 1200 B, ynpasienue 010KoM — IPOBOAHOE.

Bb31-300-12bB — H-moct Ha ocHoBe |GBT-TpaH3ucTOpoB ¢ MAKCUMAIBbHBIM MTOCTOSTHHBIM TOKOM 300 A,
IUKOBBIM HampsbkeHueM Tpansuctopos 1200 B, ympaBieHue GJIOKOM — MO BOJIOKOHHO-ONTHYECKUM JIMHHUSIM
cs3u (BOJIC).

2 COCTAB U ®YHKIIUN
bnok uHBEpTOpa COCTOUT U3 CUIIOBOW YaCTU U CXEMBI YIIPaBICHUS.

CocraB U QyHKIHMHU CHJIOBOI YacTH

- Moaynu nonymoctoB IGBT-tpan3ucropoB (cbopka H-mocTa) mpenHa3HaueHHBIE JUISI KOMMYTaI[UH
Harpy3Ku;

- Y3161 cHa00epOoB (KOHIEHCATOPHI U OTPAHUYUTENN HANIPSDKEHUS) IPeIHA3HAYCHHbIE /ISl CTIaKUBAHUS
Y OTPaHUYCHUS MYJIbCAIIMA CUIIOBOTO HAPSHKEHUS,

- Jatuuku Toka Ha 3 dexTe Xonna npegHazHadeHHbIE 1715 U3MEPEHUS TOKOB (a3;

- JlaTuuk TeMIiepaTyphl peIHa3HAYCHHBIN IS H3MEPECHUS TEMIIEPATyPhl OXJIATUTEIS

- brnox QuIbTpyOUIUX DIEKTPOIUTUYECKHX KOHACHCATOPOB C Pa3psAOHBIMU  PE3UCTOPAMU
MpeTHa3HAYCHHBIN JJIs CTJIXKHBAHUS CHJIOBOTO HAIPSHKCHUSI TUTAHUS,

- Jlatunk HanpspkeHus Ha dddekre Xomna npeaHa3HauYeHHBIA TSI U3MEPEHUS CUIIOBOTO HAIPSHKEHUS
MTUTaHWS,

HuBepTop OXJaKIACTCs] BEHTUISITOPOM, MUTAIOMIMMCS OT TMOCTOSHHOTO HAMPSHKEHUS MUTAHHS CXEMBbI
ynpasnenus 21...30 B.

CunoBasi 4acTh TadbBaHWYECKH pa3Bsi3aHa OT Kopmyca OJIOKa, CXEMbl YIpaBJICHUS W MUTaHUS
npounocTbio He MeHee 4000 B (DC, 1 mun)

CocrtaB U QyHKIMH CXeMbI YIPaBJIEHUsI

Bxopnas noruka, BHIMONTHSIOMAS QYHKIINU:

- @opMmupoBaHWE CHTHAJIOB YIPABIICHUS JpalBepaMd TPAH3UCTOPOB B COOT. C BHEIIHHUMH
YIPaBJISIONIMMI CUTHAIAMU U CUTHAJIaMH Y3JI0B 3aIlUT;

- BrokupoBKy ympaBieHUs TpPH BO3HUKHOBEHUW TIEPETPY3KH 110 TOKY, HANPSHKCHHIO (CHIOBOMY W
MUTaHK ), TEMIIEpAType C BbIJauel CTaTYCHBIX CUTHAJIOB Ha Pa3bEéM yIpaBICHUS;

- Belmady CUTHAJIOB MPOMOPIMOHANBHBIX TOKY, HAIMPSHKCHHUIO, TEMIIEpaType, CTAaTyCHBIX CHTHAJIOB,
CHTHaJla TOTOBHOCTH K pabote («Ready»).

JpaiiBepsl, BBINOIHAIONIME (QYHKINU:

- [anpBaHMYECKU pa3BA3aHHOE YIPABIIEHUS 3aTBOPAMHU CHUIIOBBIX TPAH3UCTOPOB;

- 3aIUTy CUJIOBBIX TPAH3UCTOPOB OT MOHMKEHHOIO U TIOBBIIIEHHOTO HANPSDKEHMSI Ha 3aTBOPE;

- 3aIIMUTy OT BBIXOJIAa U3 PEKMUMA HACBIIICHHUS,

- bioxkupoBKy ymnpaBiieHHs INpU BBIXOAE TPAaH3UCTOpPAa M3 PEKMMA HACBILIEHMS, C €ro IJIaBHBIM
BBIKJIFOUCHHEM M CHUTHaJu3amuei o6 aBapuu («Error DSy);

- 3aIUTy OT OJHOBPEMEHHOT'O BKJIIOUEHHUS TPAH3UCTOPOB MOJIyMOCTA;

- @opMUpPOBaHUE «MEPTBOT0» BPEMEHH HA NIEPEKIIIOUCHUE.



Cxema KOHTPOJIS TEMIEPATyphI, BEITOTHSIONMAS (QyHKITUH:

- U3mepenue teMneparypbl 0XJIaIUTEIIEH;

- Beigauy npomnopiirioHaabHOTo TeMiiepaType curaana («T invy);

- Beimauy aBapuitHOro CHrHaja Ipy MPEBBIIICHUN TEMIIEPATYPO YCTaHOBIECHHOTO TTopora («Error Ty).

Cxema KOHTPOJIS TOKA, BBIMOIHAIOMAS (PYHKIUH:

- U3mepenue TokoB (a3,

- Beimauy nponoprroHaabHOTO TOKY curHana («1»);

- Boijauy aBapuiiHOT0O cUrHaia py NpeBbILIEHUU TOKOM YCTaHOBIIEHHOT0 ropora («Error 1»).

Cxema KOHTPOJISl HAIIPSDKEHHUSI, BBIMTOIHSOMIAs (DyHKITHH:

- I3MepeHune cuaoBOro HaupsyKeHUs;

- Beigauy npomnopiironaibHOro HanpsbkeHuto curaaia («U invy);

- Beiiauy aBapuiiHOro curHasa npu npeBblIIEHUN HAPsKEHUEM YCTaHOBJIEHHOTo ropora («Error Uy).

DC/DC-npeobpa3oBaTesib, BBITOTHIIOMMN (YHKIHH:

- ['anpBaHMYECKYIO Pa3BA3KY BHEIIHETO OT BHYTPEHHHUX MMATAHHIA;

- ®opMUpOBaHNE BHYTPEHHUX HAIPSHKCHUN TUTAHUS;

- KOoHTpOJIb BHYTPEHHUX HAIPSKEHUN NUTAHUS C BBIJAYEH CTATYCHOTO CUTHAJIA HE COOT. HAIPSKECHUU
ycTraHoBieHHON HopMme («Error DCy).
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3 OBHIEE OITMCAHUE

CrpykrypHas cxema 0J0Ka mpejcTaBlieHa Ha pUcyHke 3.1;
TumnoBbie cXeMbl BKJIFOUCHHS Ha pucyHke 3.2 u 3.3.
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Jns 6moka b31-300-12BI1 ynpasnenue ocymecTsisercs yepe3 pa3bém XP1 (oTBeTHas 4acTh - po3eTka
IDC-20), nuranue cxembl yrpaBicHus — uyepe3 pa3béM XP2 (oTBeTHas 4acTh — pozeTtka MHU-2).

s 6moka b31-300-126B ympasnenue ocymectsisiercs: uepe3 onronpuéMunkun HFBR-2522, nepenaua
CTaTyCHBIX CHTHajOB — d4epe3 ontomnepenarynku HFBR-1522, anamoroBbie KOHTpOJBHBIE CUTHAIBI — Yepes
pa3pém XP1 (orBeTHas gacts - po3erka IDC-20), nuranue cxemsl ynpasieHus - uepe3 pazbém XP2 (oTBeTHas
vacTh — pozetka MHU-2).

CxemaTH4HOE pacroioXeHHe KOHTAaKTOB yrpasistolero pazséma XP1 npeacrasineno Ha pucyHke 3.4,
Ha3Ha4YeHHe BBIBOJIOB OJIOKOB — B Tabnuuax 3.1 u 3.2.

PucyHnok 3.4 — CxeMaTu4HOe pacroio’keHNe KOHTAKTOB ynpasJsitoniero pazpéma XP1 *
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s B31-300-126B He momyckaercs MOAKITIOYCHUE JICKTPUUYSCKUX IIeTel K KOHTakTaM pa3zbéma XPl
HE yKa3aHHBIM B Tabnuue 3.2.




Taonuua 3.1 — O6o3HayeHue 1 HazHaueHue BbIBOIOB Onoka b31-300-12B11

Konrakr | O0o3nayenne | HazHayenue
XP1:1 Error DS CTtaTyCHBIN BBIXOJ 3aITUTHI 110 HEHACKHIIEHUIO (OTKPBITBIA KOJIJIEKTOP)
XP1:2 IN H1 Bxon ynpaBnenus BepxXHUM KIIt04OM ¢a3zbl «D1»
XP1:3 Error | CTtaTyCHBIN BBIXOJ 3aITUTHI 110 TOKY (OTKPBITHIN KOJUIEKTOP)
XP1:4 IN L1 BxoJ ynpaBieHus HIKHUM Kit04oM ¢azbl «D 1y
XPI1:5 Error U CrarycHBI BBIXOJ] 3alllUTHl IO TIEPECHANPSHKEHUIO HWHBEPTOpa (OTKPBITHIN
KOJUICKTOP)
XP1:6 - He 3aneiictBoBan
XP1:7 Error T CraTycHbII BBIXOJI 3aLIUTHI IO TEMIEPATYPE (OTKPBITHIN KOJIJIIEKTOP)
XP1:8 - He 3aneiictBoBan
XP1:9 Error DC CraTycHBIN BBIXOJ 3aIIMTHI OT IMOHMYKEHHOTO HAMPSDKCHHS MUTAHHUS (OTKPBITHIN
KOJUICKTOP)
XP1:10 IN H2 Bxon ynpaBieHust BepXxHUM KITtouoM ¢aszbl «D2y»
XP1:11 11 AHa0roBbIf BBIX0] TOKa (Pa3er «D1y»
XP1:12 IN L2 Bxon ynpaBieHust HI>KHUM KITH090M (asbl « D2y
XP1:13 - He 3aneiictBoBan
XP1:14 Ready CrarycHbIN BBIX0JI CUTHAJIa TOTOBHOCTH (OTKPBITHIN KOJJIEKTOP)
XP1:15 12 AHaoroBbIf BBIX0OJ TOKa (haszel «D2y»
XP1:16 GND OOt rieneit yrpapiaeHus
XP1:17 T inv AHaJIOTOBBIN BBIXOJ TEMIIEPATYPhl OXJIAIUTENS
XP1:18 GND OOt rieneit yrnpapiaeHus
XP1:19 Uinv AHaNOroBbIN BBIXOJ] HANIPSKEHUSI HHBEPTOPA
XP1:20 GND OO6muii neneu ynpapneHus
XP2:1 +Us BxoJ1 moJIKITt0UeHUs «+» MUTaHUS CXEMbl YIIPABICHUS U BEHTUISITOpA
XP2:2 -Us BXxoa noKIIF04eHNs «-» MUTaHUS CXEMbI YIIPABJICHNS U BEHTUWIATOPA
Cunoseie | +U Bxon noaxiroueHus «+» CUIOBOTO MUTaAHUS
KOHTaKThI | -U Bx0J1 MOJIKITIOUEHUS «-» CUIIOBOTO MUTAHUS
Pl Beixon naBepTopa, paza «D1»
D2 Brixox unBepropa, paza «D2»




Taonuua 3.2 — O0o3HayeHue 1 Ha3HaueHue BeIBOIOB O01oka 531-300-12AB

Konrakr | O0o3nayenne | HazHayenue
XP1:11 11 AHanoroBbii BEIX0J ToKa haszsl «D1y»
XP1:13 - He 3aneiictBoBan
XP1:15 12 AHaIOTroBBIN BBIX0OJ TOKA (azsl «D2y
XP1:16 GND OO06mwmii neneit yrpasiaeHus
XP1:17 T inv AHaNOroBbIN BBIXOJ TEMIIEPATYPHI OXJIATUTEIS
XP1:18 GND OO06mwmii neneit yrpasiaeHus
XP1:19 Uinv AHaJIOTOBBIN BBIXO/JI HAMIPSKEHUSI HHBEPTOPA
XP1:20 GND OO0t rieneit yrpaBiaeHus
XP2:1 +Us Bxon noakito4eHus «+» NUTaHUs CXEMbl YIIPABICHUSI M BEHTHIISITOPA
XP2:2 -Us Bxon noakiroYeHust «-» NUTaHUsS CXEMBI YIIPABJIEHUS U BEHTHIISITOPA
XP3 IN H1 Bxox ynpasienus BepxauM kirouoM ¢asel «D 1y (HFBR-2522)
XP4 IN L1 Bxoj ynpaBnenust HmxHUM Koo (dasel «D1» (HFBR-2522)
XP5 IN H2 Bxo ynpasienusi BepxHuM KiouoM ¢asel «D2» (HFBR-2522)
XP6 IN L2 Bxoj ynpaBnenust HKHAM Koo (dasel «D2y» (HFBR-2522)
XP7 Ready CrarycHblil BbIxoJ1 currana roropHoctu (HFBR-1522)
XP8 Error DS CraTycHBbIN BBIXOJ 3aIIUTHI 110 HeHackieHno (HFBR-1522)
XP9 Error | CrarycHblil BbIX0J 3a1uThl 1o Toky (HFBR-1522)
XP10 Error U CraTycHBbIN BBIXOJI 3AIIUTHI 110 NIepeHanpspkenuio nasepropa (HFBR-1522)
XP11 Error T CrarycHbIi BbIXOJ 3a1IUTHI 110 Temiepatype (HFBR-1522)
XP12 Error DC CraTyCHBIN BBIXOJI 3AIIUTHI OT NOHIKEHHOTo HanpsbkeHus nutanus (HFBR-1522)
Cunossie | +U BxoJ1 noJkitoueHus «+» CHIOBOrO MUTAHUS
KOHTAKTHI | -U BxoJ1 moakimroueHns «-» CHJIOBOIO ITUTAHUS
Pl Beixon naBepTopa, daza «D1»
D2 Beixon naBepTopa, daza «D2»




4 OCHOBHBIE U ITPEJAEJBHO-10IIYCTUMBIE ITAPAMETPbBI

3HayeHUEe 3JICKTPUUYECKUX IMapaMeTpoB Ooka mpu npuéMke (MOCTAaBKE), IKCIUTyaTalud (B TeueHHE
HapaOOTKH) W XpaHEHUHU (B TEYCHUE CPOKA COXPAHSEMOCTH) MPHU TEMIIEpaType OKpYKaromiei cpeasl +25 °c

npencraBicHsbl B Tabumax 4.1 u 4.2.

Tabmuna 4.1 — DnekTpruyeckue napaMeTpbl CXEMbl YIPaBICHUS

E Hopma napamerpa
HaumenoBanue napamerpa A He He IIpumevyanue
U3M. THIL.
MeHee 0oJiee
ITapamMeTpbl nUTaHUS
Hanpsbkenue nuranus B 21 30
MaxkcuMaIbHBIN TOK TOTpeOsIeH!s 0€3 Harpy3Ku A 3 |F=0TIn
MakcumanbHBIA TOK MOTPEOICHUS 11O HArpy3KOu A 4 F=20xkInt
HanpsioxeHne BKIIOUEHUS 3aIUTHI OT IOHMKEHHOTO B 21
HANPsDKEHUS TUTaHUS
JUInTenbHOCTh OJJOKUPOBKH NPU CpadAThIBAHUH 3AILUTHI c 1
OT MOHIKEHHOT0 HAIPSDKEHUS TUTaHUS
IlapameTpsl BX0/10B/BbIX0/10B YIIPABJIEHHS
HanpspkeHue ynpaBieHust BBICOKOTO YPOBHS B 9 15
HanpspkeHnue ynpaBieHHsi HU3KOTO YPOBHS B 0 2,4
BxomHoe COIIPOTHBIICHHE BXOZIOB ynpasnemus | o 10
WHBEPTOPOM
Bxonnas EMKOCTh BXOJIOB YIIPaBJIEHUSI HHBEPTOPOM HOD 1
HanpspkeHue cTaTyCHBIX BBIXOJIOB B 20
Tok Harpy3Kk# CTaTyCHBIX BBIXOJIOB MA 20
OcTaTo4yHOE HANPSHKEHUE CTAaTYCHBIX BBIXOJOB B 0,2 | Ilpu | =20 MA
Tok Harpy3ku KOHTPOJIBHBIX BBIXOJIOB MA 0,1
BbixoiHasi EMKOCTh KOHTPOJIBHBIX BBIXO/IOB HO 1
/C]PJIIFI/II{IZ?I ;SOJ'IHBI, UCIIONb3yeMast IIpU nepeayue v npueme M 660 Jins uer, «Bo
PaccTosiHre nepenaun CTaTyCHBIX CUTHAJIOB M 25 | Jlns ucn. «By»
BpemenHnble mapameTpsbl
Bpemst 3a1epKKH BKIFOUEHHS! BXOJ1-BBIXOJ] MKC 5
Bpewmst 3a1ep>KK1 BBIKITIOYEHHUST BXOA-BBIXO]T MKC 2
JUTNTeTbHOCTh «MEPTBOT0» BPEMEHH Ha MEPEKII0UEHHUEe MKC 3
3ajepKka cpabaThIBaHUS! CTATYCHBIX BBIXOJIOB MKC 3
MaxkcruMaibHas paboyasi 4acToTa k1 20
ITapameTpbl 32U THI 110 HEHACHILLIEHHIO
HanpsokeHnue cpabaTbiBaHUs 3alIUTHI IO HEHACKHIILIEHUIO B 6
3anepxka cpabaThIBaHUS 3aIUTHI IO HEHACBIIICHUIO MKC 2
JUTMTETbHOCTD MJIABHOTO aBAPUITHOTO BBIKITIOYCHUS MKC 2
JuTenbHOCTh OJOKUPOBKH MPH cpabaTHIBAHUH 3AIIUTHI c 1
110 HEHACHIIICHHUIO
IlapaMeTpsl 3a1UTHI 10 TOKY
Tok cpabaTbIiBaHMS 3aIIUTHI A 350
3ajeprkka cpabaThIBaHUS 3aIUTHI IO TOKY MKC 10 ITpu 1=420 A
JITMTenbHOCTh OJOKUPOBKHU TIPH CpabaThIBAHUH 3alllUTHI c 1
10 TOKY
Koadduiment nepegaun BeIMUUHBI TOKA HA BBIXOBI «» A/B 50
Jlnama3oH BBIXOHOTO KOHTPOJIFHOTO HAMPSKEHHUS BBIXOA B 6 6
«I»
IlapaMeTpsl 3a1UTHI 10 HATIPSKEHUIO

Hamnpsoxenue cpabaTbiBaHus 3alTUTHI B 800
JTMTenbHOCTh OJIOKUPOBKH NP CpabaTHIBAHUH 3AIIUTHI c 1
10 HaIPSHKEHUIO




Oxonuanue Tadaurs! 4.1

E Hopma napamerpa
HaumeHoBaHue napamerpa A He He IIpumeuyanue
U3M. THIIL.
MeHee 0osee
Koa(bQ)I/IuH_eHT nepeaayy BeJIMYMHBI HANPSHKEHUS Ha B/B 100
BeIxod «U Invy»
Ilnqnaon BBIXOJJHOI'O KOHTPOJIBHOTO HAIIPSKEHUsI BBIX0/1a B 0 8
«U Invy
ITapameTpsl 321U THI 110 TeMIepaType
Temneparypa BKIFOUEHHSI 3aLUTHI °C 110
Temneparypa BbIKIIOYEHHUS 3aIIUTHI °c 70
KOZ—)(i)(I)I/ILII/{eHT nepesiat  BEIMUUHBL TEMIEPATYpsl Ha | onp 10
BeIXox «T INV»
Ihzla_maon BBIXOJIHOI'O KOHTPOJIbHOI'O HANPSDKEHUS BBIXOZA B 0 10
«T Inv»
Tabmuna 4.2 — DnexTpudeckne napameTpbl CHIIOBON CXEMBI
Hopma napamerpa
HaunmenoBanue napamerpa Enmsm.| He - He IIpumeyanue
MeHee " | 6osee
ITapameTphbl CHJIOBOI0 KJI04YA

[IpoOuBHOE HANPSHKEHNUE KOJUIEKTOP-IMUTTEP B 1200
[TocTostHHOE HaNPsHKEHNWE CHIIOBOH LIeMTH B 650
[ToCTOSIHHBINM TOK KOJIJIEKTOPA A 300 (Cwm. paznen 6
WIMITyITbCHBIN TOK KOJUIEKTOPA A 900 =1 Mc
HanpsbkeHnue HachIeHus B 22 [1=300A

Ilapamerpsl cHa00epa
EMKocTh cHa66€pHOro KOHIeHCaTopa MK®D 0,22
HomuHanbHOe MpoOHBHOE HANPsKEHUE OTPaHUYUTEIIS B 1000
HMnynbscHas MOIIHOCTh OIPaHUYNTENS kBt 3

ITapamerpsl puibTpa
EMKkocTh puibTpa MKD 5500
MakcumanbHoe MPUKJIA/IbIBAEMOE MOCTOSIHHOE B 650
HanpsHKEHNE
MaxkcumanbHOoe MIPUKJIIA/IBIBAEMOE UMITYJTbCHOE B 900
HanpsHKeHue
JUInTenbHOCTh camopaspsiia MUH 3 U=650B
PesynpTHpyroliee conpoTUBICHHE PA3PAIHBIX Pe3UCTOpoB | KOM 10

ITapameTpbl U30JILMH
[Tpo4HOCTH U30JISALUH CHIIOBOM CXEMBI OT KOPITyCa, CXEMBI B 4000 | DC. 1 sy
ynpasnenus u Bxoga DC/DC-npeobpa3oBarens ’
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5 PABOTA U YIIPABJIEHUE

Anroput™ paboThI yripaBieHus 6J0Ka MPeICTaBlIeH Ha pUcyHke 5.1

IN H1
wer [ AanannanAannanannannanAannarnnnnarnnmrrnrmn
GH1__||__ { - - - - _—!
GL1 _,I_!_ - - - =
Ready I
1c
Error DS
Error T
1c r
Error U .
1c I
Error DG
1c —
Errori .
6B
Uce H1 A
+60 C
T
800 B
Uinv
208 N
Us
BOO A e e
A1 1 | 1 —

rae Uce H1 — nageHue HampspkeHUs KOJUIEKTOp-3MUTTep Kimroua H1;
T — TemmniepaTypa oXJaaauTels HHBEPTOPa;

Uinv — cusioBoe HanpshpKeHUE THTAHUSI HHBEPTOPA;

Us — HampspKeHHe TUTaHUS CXEMBI YITPaBICHHS

| — Tok ¢azer «U»

Pucynok 5.1 — Anroputm paGoThl yrnpaBieHus 610ka

bnok pabortaet cnegyromumM oOpa3zom (CM. pUcyHOK 5.1):

[lpu wHanuuuu curHasa roToBHOCTH «Ready» BXOJHBIE CHTHAIbl YOPABICHUS TMPHUBOAAT K
COOTBETCTBYIOLIMMH OTHHPAHHUIO/3aIIMPAHHUIO CHJIOBBIX TPAH3UCTOPOB. B ciiyuae Hanmuuus ypoBHei «ior.1» Ha
BXOJIaX yNpaBieHUs 00OMMHU TPaH3UCTOPAMHU MOJYMOCTa — YIIPaBJI€HHUE TOTYMOCTOM OJIOKUPYETCS, IPU 3TOM
Ha paboTy OCTaJIbHBIX TPAH3UCTOPOB HHBEPTOPA JIaHHAs OJIOKUPOBKA HE BIIUSET.

[Ipu BbIXOAE KaKOro-muOO TPAH3UCTOpPA W3 COCTOSIHHMSI HACBIIIEHUS O0ECIEeYMBAETCS €ro IJIaBHOE
aBapuitHOE OTKJIIOYEHHE C JajbHeNIIel OJI0KupOBKOi paboThl Bcero nHBepTopa Ha 1 c. Bo Bpems 0J10KHpOBKU
MEePEXOIUT B aKTHBHOE COCTOsTHUE Bbixo «Error DSy, Beixoa roroBHOCcTH «Ready» nepexoquT B HEaKTUBHOE
coctosinue. Yepes 1 c. GIOKMPOBKAa CHUMaETCs, pa3pemaercs padoTa HHBEPTOpa U €ClIM aBapHilHas CUTyalus
MOBTOPSIETCS, TO LIMKJI 3alIUThl BO30OHOBIISETCS.

[Tpu mnpeBblieHNH TemmepaTypbl oxjaautens 110 °C (rum.) pabota uHBepTOpa OJOKHpYETCS H
paspernraercs mociie CHWKEHUsT TeMiieparypst 1o 70 °c (tumn.). Bo Bpems OJOKHPOBKU NEPEXOIUT B aKTUBHOE
cocrosiHue BIXox «Error Ty, Berxon roroBHOCTH «Ready» nepexonuT B HEakTHBHOE COCTOSHHE.

[Ipu mpeBbILIEHUH CHUJIOBOTO HANpsDKEHUs NMUTaHUs uHBepTopa BenumuuHbl 800 B (Tum.) 3a Bpems
0,01...10 Mc (3aBHUCHUT OT HA4aJbHOIO HAIPSDKEHHS M CKOPOCTH €ro HapacTaHus) paboTa HHBEPTOpa
onokupyetcss Ha 1 c. Bo BpeMs OJOKMpPOBKHM TEPEXOJUT B aKTMBHOE COCTOsSIHWME BBIXOHa «Error Uy, BbIXon
roToBHOCTH «Ready» mepexoaut B HeakTHBHOE cocTosiHue. Uepes 1 c. OIOKMpOBKA CHHUMAETCs, pa3peIacTcs
paboTa MHBEPTOpA U €CIIU aBapHUiiHask CUTYyallUsl IOBTOPSETCS, TO LIUKJI 3alUThl BO30OOHOBIISETCS.
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[Tpu mpeBbimieHnn ToKa 000 (as3sl nHBEepTOpa BenmuuuHbl +350 A (Tum.) 3a Bpems 6oiee 10 Mkc
Onokupyetcst paboTa Bcero MHBepTopa Ha 1 ¢. Bo Bpems 0110KMpPOBKH MEPEXOJUT B aKTUBHOE COCTOSTHUE BBIXOJL
«Error 1», Beixom roroBHoctd «Ready» mepexoautr B HeakTHBHOE cocrostHue. Yeped 1 c. OnokupoBka
CHMMaeTcCsl, paspelaercs paboTa MHBEPTOpAa M €CIU aBapuilHas CUTyallsl HMOBTOPSETCS, TO LUK 3aLUThI
BO300HOBIISETCS.

[Ipy ymeHbLIEHMH HaNps KEHUs MUTaHMS CXEMbl yIpaBlleHUs Hibke nomyctumoro (21 B) paGora
MHBEpTOpa OJOKHpYeTCsl M BOCCTaHABIMBAaeTCs dYepe3 | cC. mocie AOCTHKCHHS HAINpsDKEHHEM IUTaHHS
paspetéHHOro ypoBHs. Bo BpeMs OJOKHPOBKM IEPEXOAUT B aKTUBHOE COCTOSHUE BbIXOH «EITOr |», BbIXOX
roToBHOCTH «Ready» nepexoauT B HEAKTUBHOE COCTOSIHUE.

Buumanmue! [Ipu paspadorke ajaropurMma ynpapjieHusi 6JJ0KOM He00X0AMMO YYUTHIBATh, YTO MPH
cpadaTbIBaHUU JIIO00H 3aMTHI TPAH3UCTOPbI HMHBEPTOPA IMEPEKJIIYATHCS He OyayT M Iocie
nepe3anycka MHBepToOpa (mocje CHATUS OJJOKMPOBKH) H0JKHBI ObITh 00eceYeHbl YCJI0BHSA CTAPTOBOIO
COCTOSIHUSI AHAJIOTUYHbIE WM 0JIM3KHe K PeKUMY MEePBOHAYAIBHOIO 3a1yCKA.

YnpapneHue 6J0KOM OCYIIECTBIISETCS C TOMOIIBIO CIEAYIONIUX BHIBOIOB:

«IN H1», «IN L1», «IN H2», «IN L2». Bxoas! yripaBieHusi COOTBETCTBYIOIIUMH KIIFOYaMH UHBEPTOPA.
Jnsa npoogHoro ympasieHus (uch. «II») oTmupaHuio TpaH3UCTOpPa COOTBETCTBYET YpPOBEHBH «JIOT.1»,
3anupanuio — ypoBeHb «ior.0». Jlns ympasienuss nmo BOJIC (ucn. «B») ornupanuio TpaH3UCTOpa
COOTBETCTBYET 3aCBETKA ONTONPUEMHHKA, 3aITUPAHUIO0 — OTCYTCTBUE 3aCBETKH ONTONPUEMHHUKA.

«Ready». CrarycHblil BBIXOJ CUTHAJIA TOTOBHOCTH. CUTHAJ TOTOBHOCTU MOSIBJISICTCS MIPH OTCYTCTBHH
cpabaTbIBaHUS BCEX 3allUT OJIOKa U CHHUMAaeTCs MpH cpabaThIBaHUU XOTsA Obl OAHOW 3amuThl. ['0TOBHOCTH
COOTBETCTBYET OTIHUpPaHHE TpaH3UCTOpPa (OTKPBITBIA KOJwiekTop Juiss  wucn.  «[1») wiam  cBeueHue
onrornepenaTynka (s uct. «By).

«Error DS», «Error I», «Error U», «Error T», «Error DCy». CraTycHble BBIXOJBI 3alIUTHI I10
HEHACBILICHHIO, 3aIIMUTHI IO TOKY (ha3, 3alIUTHI 10 HAMPSIKEHUIO HHBEPTOPA, 3aLIUTHI IO TEMIIepaType, 3alIUThI
OT TOHWKEHHOTO HANpsIKEHUs NMUTaHUs COOTBETCTBEHHO. Jlns wucm. «[I» BbIXOABI mpencTaBisiioT coOOi
TPaH3UCTOPHI (OTKPBITHIN KOJUIEKTOP), KOTOPBIE OTIHMPAIOTCS MPHU CpadaTbIBAHUK COOTBETCTBYIOILEH 3aIUTHI.
Jia ucn. «B» BBIXOJBI MPEACTaBISAIOT co00H onromnepeaaTdyuky, i KOTOPBIX cpadaThbIBaHUE 3aIUThI
COOTBETCTBYET 3aCBETKE.

«l Iy, «l 2», «T inv», «U iNnV». AHaioroBbie BHIXOBI TEKYIIEro Toka ¢asel «®D 1y, Tekyiiero Toka (a3l
«D2», Tekyleh TeMmmneparypbl OXJAAUTENs, TEKyIled aMIUIUTyAbl HanpsDKEHUS MHTaHUS WHBEPTOpa
coorBeTcTBeHHO. [lepemaromas 3aBucuMoOcTh — JuHEHHas. Ha Beixomax ycrtaHoBieHbl RC-¢GuibTpbl
510 Om / 1000 n®d; Bo u3bekaHHE HEKOPPEKTHOTO CUYMTHIBAaHMA HH(OpPMAIMM C JaHHBIX BBIXOJOB HE
PEKOMEHIyeTCsl UX Neperpy3ka U yCTaHOBKA Harpy30UHbIX PE3UCTOPOB.

«GND». O6mmii nerneit yrpaBieHHUs.

«+Us». Bxox noaknrouenust «+» nuranusi DC/DC-npeobpa3oBarens 1 BEHTHIATOPA.

«-Us». Bxoa moaxmouenus «-» nutanus DC/DC-mpeoOpa3oBarens 1 BEHTHISATOPA.

Bxox DC/DC-npeoGpa3oBareisi ralbBaHUYECKU pa3Bsi3aH OT CHIIOBBIX LIENEH W IeNel ynpaBieHus (0T
«GNDpy) npounocteto He Meree 4000 B (DC, 1 mun).
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6 CHJIOBBIE BbIBO/IbI

«tU», «-U». BpIBOObl MOJAKIIIOUEHHUS CHJIOBOIO IOCTOSTHHOTO HANpsOKEHUS MUTaHUS HMHBEPTOpA.
JlonmyckaeTcsi TMOAKIIOUEHHE TPEX(PA3HOTo MyJbCHPYIOIIETO BBIIPSIMICHHOTO HampsbkeHus. K BbIBomam
MOAKITIOUEHBI (PUIBTPYIONINE KOHIEHCATOPHI C pe3yabTupyroiiei Emkocteio 5500 Mk®d, mapamieabHO KOTOPBIM
YCTAHOBJIEHBl pa3psiAHbIE PE3UCTOPBI  pe3yiabTupyromuM conpotusieHueM 10 kOwm. J{nuTenbHOCTH
camopaspsiia puibTpa He 6osee 3 MUH.

B mporecce sxcmmyatanuy Heo0X0AuMO 00eCTIeYUTh TUTABHBIN 3apsia (GMIBTPYIOMIKUX KOHJEHCATOPOB.

He nonyckaercs skcrnyartanus GuibTpa B UMITYJIECHOM PEXUME.

«®@1», «®2». BbBOIBI MOIKIIOYEHHUS HArpy3Kd HHBEpTOpa. MaKCHUMalbHBI TOK MOTpeOICHUS
Harpy3ku — 300 A Ha uHBepTOp M He 6osee 150 A Ha ¢a3y npu yactore kKoMmyTanuu He 6osee 1 k[ u ipu
TEMIIEpaType OKpyXKaromei cpeasl He Oomee 25 oC. [Ipy yBenWYEeHWH YACTOTHI KOMMYTAIIMH W/HIN
TEMIIEpPaTypbl MaKCHMaJbHO-IOMMYCTUMBIH TOK HHBEpPTOpa CHUXKAaeTcsi. B 3aBUCMMOCTM OT 4YacTOThl H
TeMIepaTypbl MAKCUMAJIbHBIM TOK YMEHBIIAETCS Ha BEIUYHHY KOI((HUIIUEHTOB COTIacHO pucyHkam 6.1 u 6.2.

1.2 1.2 T
1 1 1
08 0.8 -
S06 + €06 1
= =
04 + 0.4 -
02 0.2 -
0 f 0 } } f
20 40 60 80 1 5 10 15 20
t, °C f, klMy

Pucynok 6.1 — ITonpaBounblit koaddurment Kr toka  Pucynok 6.2 — I[TonpaBounsiii koadduinent K Toka
OT TEMIIEPATYPHI OT YaCTOTBI

Takum 00pazoM, lyae = Kt X Kp X lyon, THE lyaxe — MaKCHMAIBHO-TOMYCTUMBIA TOK HHBEPTOpPA B
KOHKPETHBIX PeXUMax IKCIUTyaTaluH, lyq, — HOMUHAIBHBIN MakCUMalbHBIN TOK uHBepTOpa (300 A).

Hampumep, 070K 3KCIUTyaTHpyeTCs NPH TeMIIepaType OKpykaromend cpeast +40 °C, gacrora LLINM-
curHana coctasnsger 10 kI'1, Torga Tok nHBEpTOpa OMIKEH OBITh HE 00Jee |y = 0,7 x 0,5 x 300 = 105 A.
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7 YKA3ZAHUA DOKCIUVIYATAIIUN

IToncoenunenue k 010Ky

VYnpapisiomuye BbIBOABI IPEIHA3HAUYEHBbl I MOHTaXa B alapaType C IOMOIIBIO Pa3bEMHBIX
COC[[I/IHI/ITGJIGI;'I. CuItoBBIE BbIBOAbI MNPCAHA3HAYCHLI IJId MOHTAaKa B allapatypce ¢ IIOMOIIbIO BHHTOBBIX
coeauHenuit M8. Ilpu NoAKIIOYEHHWH CHIIOBBIX IPOBOJHHMKOB HE JOIyCKaeTcs M3ru0 BBIBOJIOB OJIOKa U
NPUWIOKEHUE W3rHOaoLIero W/WIN KPYTSIIET0O MOMEHTa B IIPOLEcCe AKCIUIyaTalldH, HE MJOIYCKaeTcs
UCIOJIb30BaHUE BBIBOJIOB B KAUECTBE ONOPHBIX 3JIEMEHTOB KOHCTPYKIIHU.

YcraHoBka 0J10Kka

biok kpernurtcst B anmaparype Ha J1t000€ OCHOBaHHWE M B JIFOOOW OPHEHTAIMH C ITOMOIIBI0 BUHTOB M6.
YcraHoBka 0510Ka HE JOJDKHA MPEMSTCTBOBATH JIOCTYIY BO3/yXa K BEHTWISITOPY OXJaXKIEHUs, OJIOK ClIeayeT
pacroyiaraTb TakuM 00pa3oM, YTOOBI MPEIOXPAHUTh €ro OT JIOMOJHUTEILHOTO HarpeBa CO CTOPOHBI COCETHHUX
aeMeHTOB. He nmomyckaercst HAIM4Yue psAaoM ¢ OJIOKOM 3JIEMEHTOB, CIIOCOOHBIX MOBPEAUTH WIH 3aCTOTIOPHUTH
BEHTHJIATOP OXJIQKICHHUS.

B mpormecce axcruryaTamnuu 070K 003aTeJIbHO JODKESH OBITh 3a3¢MJIIEH.

TpeboBaHusl IKCIIyaTALNH
EJIOK JOJIDKCH E)KCHJIyaTI/IPOBaTI)Cﬂ B KIIMMATUYCCKUX YCJIOBI/UIX yKaBaHHI)IX B Ta6JII/III€ 71

Tabmuna 7.1 — Knumarndaeckue yciaoBHs dKCILTyaTaluu O0JIoKa

MaxkcuManbHOE 3HaYCHHE
XapaKkTepuCTHKa, ITpume-
HaunmenoBanue BB® (nnama3oH BO3MOKHBIX
€IMHULIA U3MEPEHUS . yaHUe
U3MEHEHUN)
[ToBbiIEHHAs TEMIIEpaTypa Cpeabl Pabogas, °C + 80
Ipenensuas, °C +85
[TonnxeHHas TemnepaTypa Cpesl Pabouas, °C MHHYC 25
patypa cp ITpenensuas, °C munyc 40
TemnepaTtypa XxpaHeHHS U [ToBermenHast remneparypa, °C | + 80
TPaHCIOPTUPOBAHUS [MoumxeHnas temneparypa, °C | MUHYC 25

TpeboBanus 6€30MACHOCTH

1
2

~
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Pabora ¢ 610K0M JOMIKHA OCYHIECTBIATHCS TOJIBKO KBAIM(DUIUPOBAHHBIM [IEPCOHATIOM.

He mpukacaTbcsi K CHJIOBBIM BBIBOJIaM OJIOKA MPU MOJAHHOM HAIPSDKEHUM MUTAHUS, Jake eClu
Harpys3ka 1 yrpasJIeHUE OTKIIOYEHBI.

He moacoenuHsATh M HE Pa3beIUHATh MPOBOJHUKU M COCIMHUTENH, KOIJla Ha CUJIOBBIE LEMH
0JI0Ka 0J1aHO MUTAHUE.

ITpu npoBeneHnN KakuX-TUO0 onepanuii ¢ OJI0KOM ciieayeT yOeauThCs B TOM, YTO KOH/IEHCATOP
¢buIbTpa MOJTHOCTHIO Pa3psHKEH.

Buumanue! Kacanue 3apsizkeHHOro pujibTpa Mo:KeT NIPUBECTH K JIETAJIbLHOMY Hcxoay!

[Moaxmoyate miyn ocrpuiorpada M APYroro M3MEpPUTEIBHOTO O0OpYJOBAaHHS TONBKO IOCIHE
CHSTHS CHJIOBOTO HANpPsHKEHUs U pa3psijia EMKOCTH (pUibTpa.

He pa36upats u He nepenenbiBaTh 0s10k. [Ipyn HeoOxonuMocTu n3MeHeHus 6i10Kka obpamarbes K
POM3BOTUTEITIO.

Biox JOJDKCH OKCILTYaTUPOBATHCA TOJIBKO IPU HAJIMYHUU €T0 3a3€MIICHHA.

He norparuBarbcs n0 oOxyagurens, WIMH WIM Pa3psAHBIX COINPOTUBICHUM, ITOCKOJIBKY HX
TeMITEpaTypa MOXKET OBITh 3HAYUTEIILHOM.
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Macca 610xa He 6osee 19 kr.
Pucynok 8.1 - 'abapuTHBIC U TIPUCOSTUHUTEIBHBIC pa3MephI OJIOKA
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9 CBEJAEHUSA O IPUEMKE

biok cootBeTcTBYEeT K/

3aBo/ICKOI HOMEP JlaTa u3roToBiieHUS

Mecto mng mramna OTK
10 TAPAHTHUU NPEAIIPUATHUA-U3I'OTOBUTEJISA

[TpeanpusiTHe-u3roTOBUTENb rapaHTHPYET cOOTBEeTCTBHE O10Ka TpeboBanusm AJIEN.435744.000 TY
IIPH YCIIOBUU COOJIOICHHUS MTPaBUJI TPAHCIIOPTUPOBAHUS, XPaHEHHS, MOHTaXKa U IKCILTyaTaliu.

lapantuitaeiii cpok — 2,5 roja ¢ gaThl U3TOTOBICHUSI.

["apanTuiiHbIiA CPOK XpaHEHUS — 2 rofia ¢ AaThl U3rOTOBJICHUS.

['apaHTUHBIN CPOK SKCIUTyaTallud — 2 TOJAa C JaThl BBOJA OJIOKa B SKCIUTyaTallMI0 B Mperenax
rapaHTHITHOTO CPOKA.

11 PEKOMEHJALIMH MO YTUIN3ALIAU

Yrunuzanus usnenust (MeperviaBKa, 3aXOpOHEHHWE, TNepernpojaxa) MPOU3BOAUTCA B  IOPSJKE,
ycraHoBieHHOM 3akoHamu P®: ot 04 mas 1999r. Ne 96-D3 «O6 oxpane atMmocepHOro Bo3ayxa», oT 24 UroHsS
1998 r. Ne 89-@3 «O06 oTxomax MPOM3BOACTBA U MOTPEOJICHUS», @ TAKXKE JPYTUMHU OOLICPOCCUUCKUMH U
PErMOHAIILHBIMU HOpPMaMHu, MpaBUWJIAMH, PACHOPSIKEHUSIMU U IIp., IPUHATHIMU BO HCIIOJIHEHHME YKAa3aHHBIX
3aKOHOB.

AO «Qaextpym AB», Poccuss 302020 r. Open, Hayropckoe mocce, S
Ten. (4862) 44-03-44, daxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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