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JlaHHBIN JJOKYMEHT SIBIISICTCS MTACTIOPTOM C ONHCAHHEM XapaKTePUCTHK JAHHOTO M3JEINHS, Ui KOTOPOro IpPEelOCTaBIsIeTCs rapaHThs. Bee nszenus B mporecce Mpou3BOJCTBa
MPOXOJSAT HOJHBIH KOHTPOJIb BCEX MapaMeTPOB, KOTOPbIil BBHIMOMHACTCS ABAXKIbI, OAUH Pa3 0 TepPMETH3ALMH, a 3aTEM elle pa3 Mocle.

JlioGast Takasi rapaHTHsI PEIOCTABISIETCS] HCKIIOYHTEIBHO B COOTBETCTBHHU € YCJIOBHSMHU COTJIAIICHHS O OCTABKE (JIOrOBOP Ha MOCTABKY WIIH JPYTHE JOKYMEHTBI B COOTBETCTBUH
¢ IeHCTBYIOIMM 3aKOHOAATeNbCTBOM). MH(popMarus, npeacTaBiIeHHas B 5TOM HOKyMEHTe, He MPEANoaraeT rapaHTUH U OTBETCTBEHHOCTU «DIeKTpyM AB» B OTHOIIEHMH MCTIONb30BAHHU
Takoil MH(pOPMALMK W NMPUTOJHOCTH M3Ienuil 1uis Bamieil anmapartypsl. JlaHHbIE, cOfepKAIMECs B 3TOM JOKYMEHTE, IPEe[HA3HAYCHBl MCKITIOUMTENIBHO JUISl TEXHUYECKH MOArOTOBICHHBIX
COTpyAHMKOB. Bam 1 Bammm TeXHHYECKUM CNELHUAINCTaM MPHAETCS OUEHUTh IPUTOJHOCT ITOTO MPOAYKTA, MPEAHA3HAUYEHHOTO JUIS IIPUMEHEHHUs U IOJHOTY JAHHBIX MPOIYKTA, B CBSI3U C
TaKUM MPHMEHCHHEM.

Jlio6bie m3nenust «nektpyM AB» He pasperieHsl Juisi IPUMEHEHHs B IPUOOpax M CHCTeMax JKM3HEOOEeCIeUeHUs! U CIIeHHAIbHOM TeXHUKH 0e3 MHChbMEHHOIO COTIacOBAHMS C
«Onextpym AB».

Ecnn Bam HeoOXxoquMa nH(OpPMAIMA O MPOJYKTE, NPEBBIAIONAs JAHHBIC, IPUBECHHBIC B 3TOM JOKYMEHTE, HJIM KOTOpAs OTHOCHTCS K KOHKPETHOMY NMPHMCHEHHIO Halleh
MPOIYKIHH, TOXKaTylicTa, oOpamaiitech B oHC Mpoax K MEHEPKEpY, KOTOPBIH SBISIETCS OTBETCTBEHHBIM 3a Bame npenmpusrue.

Hnxenepsl «OnekTpyM AB» MMEIOT GONBINOMH ONBIT B pa3pabOTKe, IIPOM3BOACTBE M MPUMEHEHHH MOIIHBIX CHJIOBBIX HPHOOPOB M MHTEIUICKTYa bHBIX IPAHBEPOB VIS CHIOBBIX
npuOOPOB U y)Ke peaan30BaiH OONBIIOE KOMHYECTBO HHANBUIYAIbHBIX pelleHni. Ecan BaM Hy)XKHBI CHIOBBIC MOAY/IH MM APaiBepsl, KOTOPHIE HE BXOAAT B KOMILIEKT MOCTABKH, a TaKkKe
U3JICNNs ¢ OTIIMYMAMH OT CTaHAAPTHBIX MPHOOPOB B XapaKTEPHCTUKAX MIM KOHCTPYKIMH 0OpalaiTech K HAllMM MEHEDKEPaM M CIICLMAINCTaM, KOTOpbIe IpeuIoxkatr Bam mydniee penieHue
Bameit 3amaun.
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((3HCKprM AB» ocraBisier 3a coboit NpaBO BHOCHUTb W3MCHCHUA 6e3  JOIMOJIHUTETBHOTO YBCIAOMJICHHSI B HACTOSALIEM JOKYMEHTE MJIs IOBBIIICHUA HAJICKHOCTH,

(DYHKIMOHATBHOCTH H YITy4IICHUs JU3aiHAa.

1 Onucanue moayJst

1.1 Moayne IM31MA-20-2 (manee — MOay/b) OpeICTaBisieT coboi COOPKY CHIIOBBIX TPaH3UCTOPOB
(Tpéxa3Hplii MHBEPTOP) C LENSAMH YIpaBleHHs (IpaliBepamu). Moaynb NpeAHa3sHA4YeH ISl YIPaBICHHS
MOIIHOIM aKTUBHO-MHAYKTUBHOM HArpy3Koil pH BeIHMUWHAX KOMMYTHpYeMoro Harpsbkenus He 6osee 130 B u
Toke MHBepTOopa He Oonee 20 A (9IEKTPOABUTATENN PA3JIMYHBIX TUIIOB, WMIYJIbCHBIE TpaHC()OPMATOPHI,
HarpeBaTeNbHbIE 3JIEMEHTHl U T.J.) B COOTBETCTBUM C BHEUIHMMH YIPABIAIOIIMMU CHUTHAJIaMU B COCTaBe

npeoOpaszoBaresei pa3TMIHbIX TUIIOB.

1.2 CtpykTypHas cxema MOIyYJIsl IpuBeieHa Ha pucyHke 1.1

Cxema ynpaseneHus
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Pucynok 1.1 — CTtpykTypHas cxema MOIyIIst

1.3 MO,Z[YJ'IL ACJIUTCA Ha IBC OCHOBHBIC YaCTH: CUJIOBYIO CXCMY U CXEMY YIIPABJICHUS.

Cxema ympaBieHUs TpeaHa3HaueHa Il TpeoOpa3oBaHMs JIOTHUYECKUX CUTHAJIOB YIIPABICHUS B

CUTHAJIbI YIIPABJICHUA 3aTBOpPAMU CHJIOBBIX TPAH3HUCTOPOB.

CunoBas cxeMa KOMMYTHUPYET TOK B Harpy3ke MOAYJS U MpeAcTaBiseT co0oil TpéxdasHblii MHBEPTOP
Ha ocHoBe MOSFET-TpaH3ucTopoB. DIEMEHTHI CUJIOBOM CXEMBI PACIONIOKEHBI Ha PaJiaToOpe W CBS3aHBI CO

CXEMOH ympaBiieHUsl THOKMMH BBIBOJIAMHU.
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2 TexHu4yeckHe XapaKTePpUCTHKH

3Ha4YeHUsI HJIEKTPUUYECKUX MapaMeTpoB MOAYJS MPHU MPHEMKE U MOCTaBKe MpUBEIEHBI B Tabnuue 2.1,
IIPENEIbHO-AONYCTUMbIE 3HAUYEHUs DJJIEKTPUUYECKUX [apaMeTpoB M PEXUMOB JKCIUIyaTallMd MOMYJIS
COOTBETCTBYIOT HOpMaM, NpUBEIEHHBIM B Tabmuie 2.2. Moaynab YCTOMYMB K BO3JEHCTBUIO CTaTUYECKOTO
AJIEKTpUYeCTBa ¢ NoTeHuuaiaoM He MeHee 200 B. DnexkTpuyeckas IpoOYHOCTb U30JIALMHU 110 TIOCTOSHHOMY TOKY
AJIEKTPUYECKOM CXEMbl OTHOCUTEIBLHO KopIityca Moyt He MeHee 500 B.

Tabmuna 2.1 — 3HaueHHs SJIEKTPUYECKUX IapaMeTpOB MOIYJS NPU IMPHEMKE M IOCTAaBKE B JHara3oHe
temriepatyp oT munyc 60 go miroc 85 °C

HaunmenoBanue napamerpa, eAnHULA bykBeHHOe 0003HaueHue | 3HaueHHE mapameTpa 3HaveHue
N3MEpEHUs napameTpa He MeHee | He Goree napamerpa
IapamMeTpsbI cHJI0BOI cOOPKH

COHpOTI/IBHeHI/IC KaHaJla B OTKPBITOM

Rotk u - 0,08 -
COCTOSTHUM TPaH3UCTOPOB MHBepTOpa, OM

IlapameTpbl cxeMbl YIIPaBJIeHHUS

Tok motpebiieHus, MA lgor - 15 Ipu Uy=27 B

Bpemst 3a1epiKKi BKITFOUSHUSI/ BBIKITFOYCHHS

T - 2 -
TPaH3UCTOPOB HHBEPTOPA, MKC 3/ BEIV/BHIKT

Tok motpebyieHus 0 BXOAaM YIpaBICHHS

- IIpu Uypp=5B
HMHBEPTOpPa, MA Inorpx 1 pu Uynp

ITapaMeTpbl H30JSIIITUU

B teuenne 1 muH, Ha
DIIeKTpUYECKas NPOYHOCTh U3O0JIALUU MEPEMEHHOM
Uiz 500 -

3IEKTPUYECKON CXEMBI Ha Kopiyc, B HaIPSDKCHUH
yactoTtoi 50 I'ny

Tabmuna 2.2 — IlpenenbHO-IOMYCTUMBIC 3HAYCHHS DJCKTPUYECKUX MapaMEeTPOB U PEKHUMOB AKCIUTyaTaI[HH
MOJyJIsl B IMana3oHe reMnepatyp oT munyc 60 no mmtoc 85 °C

BykBeHnHoe 3HaueHue nmapameTpa 3HauCHHe
HanmenoBanue napameTpa, eIUHUIA U3MEPEHUS o0o3HaYeHNE
He MeHee | He Ooiee napaMerpa
napaMmerpa

ITapameTpbl CHJI0BOI COOPKU

MaxkcuManbHOe KOMMYTHPYEMOE HaIlpsKEeHUE

unBepTopa, B Ukomnmakc™ - 130 -
TeMnepaTypa Cpeanbl
MaxkcuManbHOE HANPsHKEHHE CTOK-HCTOK - - 200 (:Kopnyca) o
Ucinmakc Tep=+25+£10°C
TPaH3UCTOPOB UHBEPTOpA, B Tep =485+ 10 °C
— 160 Tep =-60+ 10 °C
~ 20 Tep =+25+10°C
MaxkcuManbHbIN cpeTHui TOK HHBEpTOpa, A lepmakc™ Tep=-60+10°C
- 5 Tep=+85+10°C
tyvm = 10 Mxkc;
- 60 Tep=+25+10°C
MakcumanbHbBIH UMITYJIBCHBIN TOK HHBEPTOpA, A lumrmakc™ Tep=-60+10 °C
tunm = 10 MKc;
B 20 Tep=+85+10°C
CP
MakcuMalbHBIN TOK YTeUKHA HHBEPTOpa, MA Iyt makc - 0,1 Ukomnmakc= 130B
MakcuMalbHBIH TOK yTeuku (a3 Ha BRIBOJT «-U», MA lyr - 3 Ukomumakc= 130B
MakcumanbHas TeMIepaTypa nepexoaa T,* B +150 3

TPaH3UCTOPOB UHBEPTOPA, °C

l'[apaMeprl CXE€MBbI YIIPpaBJICHUSA

Hanpspkenue nuranus, B U™ 13,5 30,0 -

BxoaHoe HamnpspkeHUe HU3KOTO YPOBHS CUTHAJIA U° 03 08
ynpasieHus, B BX ' '
BxonHoe HampskeHHE BBICOKOTO YPOBHS CUTHAJIA 1
U'sx 3,5 55 _

ynpasnenusi, B

YacToTa CUTHAJIOB yNpaBIEHHU HHBEPTOPOM, KI It fu 0,1 25,0 -

* CripaBOYHBIE TApaMETPBI.
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3 HoakJ/roueHne MOy

3.1 Cxema BKJIIOUEHUS MOJyJIsl IPUBEIEHA HA pUCYHKe 3.1

Cxema
ynpaaneHus
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Pucynok 3.1 — Cxema BKITIOYEHUST MOYIIS

3.2 YmpaBneHne MOIyJeM OCYIIECTBISEeTCS uepe3 pa3béMm XS1, Ha3HAaYeHHE BBIBOJIOB KOTOPOTO
npuBeneHo B Tabmuie 3.1; MOAKIIOYEHHE CHJIOBBIX LEMed OCYIIECTBISETCS 4Yepe3 CHIIOBBIC BBIBOJBL,
yKa3aHHbIE B Ta0ymie 3.2.

Ta6muna 3.1 — Haznauenue BIBOJIOB pa3zbéma XS1 Moryms

Ne O06o3HaueHHe
Haznadyenue BbIBOJa
KOHTaKTa BBIBOJIA

1 H1 Bxon ynipaBienns BepxHuM KIto9oM ¢azer U

2 L1 Bxop yrpasienus HivkHAM KiirodoM ¢azer U

3 H2 Bxop yripaBiieHus1 BEpXHUM KITI0UOM (azsl V

4 L2 Bxon ynipaBiieHust HIKHUM KIII04oM daszsl V

8 H3 Bxon ynipaBiienust BepXHuM KiirodoM dazel W

6 L3 Bxop yripaBnenus HIKHAM KitodoM ¢azer W

7 Us Bxox nuTaHus cXxeMbl ynpaBIeHUs

8 GND OO0yt BBIBOJ MATAHUS | IETIeH YIIPaBICHHS

Tabnuia 3.2 — HazHaueHue CHIIOBBIX BBIBOJIOB MOJYJTIS
O6o3HaueHme
Hasnauenue BbIBOA
BBIBOJIA

1 +U BbIBO/I TOJIKITIOUEHUS «+)» CHJIOBOTO MUTAaHUSI THBEPTOPA
2 W BeiBog ¢aszsr «Wy»
3 \ BeiBon dassl «V»
4 U Beioj azer «Uy
5 -U BrIBOJT MOAKITIOYEHUS «-)» CHJIIOBOT'O IIUTAHKS HHBEPTOPA

3.3 Beombr «L1», «L2», «L3», «Hl», «H2», «H3». Jlornueckue Bxoapl TTJI-ypoBHS ympaBieHHs
3aTBOpaMM COOTBETCTBYIOIIMX TPAaH3UCTOPOB. OTNHpaHUIO TPAH3UCTOpPA COOTBETCTBYET YPOBEHB «JIOT.l1»,
3aMnupaHuio — ypoBeHb «J10r.0». [Ipu HEeMOAKIIOYEHHOM BBIBOJIE COOTBETCTBYIOIIUN TPAH3UCTOP OYIET 3aKPHIT.

Jns  koppekTHOW paboTel Moaynas HeoOXoaumo (opMupoBaHue «MEPTBOrO» BpPEMEHH Ha
MEPEKIIFOUYECHNE BHEIIHEW CXEMOM YIIPaBIEHUS JUIMTEIIBHOCTBIO HE MEHEE 2 MKC.

3.4 BeiBon «Un». Bxon nutanust Moayis; HaNpspKEHUST MUTAHUS MOJYINS JISKUT B auana3oHe ot 13,5
1o 30 B. Tok notpe0ieHus o JaHHOMY BXOJly BO BCEM JMarna3oHe pabounx TemIepaTyp He MpeBblaeT 15 MA
(mpu Hanuuuy «10r.0» Ha Bcex BXOJax yNpaBICHUs CUJIOBBIMU TPaH3UCTOpaMHU U Iipu nutanuu 27 B). Eciau no
HANpsDKEHUI0 TMUTAHUST MOJYJNS UMEIOTCS BbIOpochl ammiuTynoil Oonee mmtoc 20 % OT HOMHHAJIBHOTO
HaNpsDKeHUs THUTaHUs, TO peKoMeHayercs Mexay BbiBogoM «Um» u «GND» ycTaHOBHTH (DUIBTPYIOIIMNA
KOHJIEHCATOoP.
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3.5 BeBoxg «GNDy. OOmuuii BEIBOJ MOAKIIOUEHUSI MUTAHUS U LENel ynpasieHus. Moayiab HE UMEeT
rajJbBaHMUYECKON Pa3BI3KU MEXAY LEMsIMH YIpaBleHUs U cuiIoBoi 1enbio; «GND» (usnuecku coenuHEH c
BBIBOJIOM «-U» CHUJIOBOM CXEMBI MOJTYJISI.

3.6 BeiBogsr «Uy, «V», «Wy. Da3Hbie BEIXOABI CHIOBOW CXEMBI MOTYJIS.

3.7 BeBogsl «+U» u «Uy». BbIBOABI NOIKIIOYEHUSI CHJIOBOTO MUTAaHUS HMHBEPTOpa MOy Mexay
JTAaHHBIMU BBIBOJJAMH B MOJYJIC YCTAHOBJICH OTPAHUYUTENh HAMPSDKEHUS C HOMUHAIBHBIM TMPOOWBHBIM
HanpspbkeaueM 150 B. st koppekTHoM paOoThl MOy HEOOX0IMMa YCTaHOBKA HEMOCPEICTBEHHO Ha BHIBOIBI
cHab6epHoro konaeHcaropa «Cc» tuna K73-17 émxocteio 0,22 Mx® unu 0,33 mx®. Ha paccrosiuuu He Gomee
0,2 M yepe3 MpPOBOJ CEYEHHEM HE MeHee 3 MM PEKOMEHIyeTCsl YCTaHOBUTh KoHJeHcaTop ¢uibrpa «Ch»
émkocTbio He MmeHee 470 MxD.

4 YkazaHus 1o IKCILUIyaTaluu

Mexanuueckue, KIMMaTH4YeCKue M OWOJIOTMYECKHWEe BHENIHME BozJeiicTByromue ¢(akropel (BBD)
npuBeieHbI B Tabmuie 4.1.
Tabmuna 4.1 — XapakTepucTHKN MEXaHUYECKHUX, KIMMAaTHYECKUX U Onojornyecknx BBD

XapakTepucTHKa GakTopa, eAMHALA 3HaueHue
HanmenoBanue dakropa p P ¢ pa, CHHHIL [Ipumeuanue
M3MEpCHUs XapaKTePUCTHKH
CunycoupaanbHas BUOpanus Huanazon yactoT, ['1 10 - 2000
(BHOPONPOYHOCTH M BHOPOYCTOMYNBOCTS) | AMIUIHTY/IA YCKOPeHHs, M/c? (Q) 200 (20)
. Juanazon yacror, ['ix 50— 10000
AKyCTHYECKHN TITyM
YpoBeHB 3BYKOBOTO JaBieHMsI, 1b 130
. TIMKOBOE yaPHOE YCKOPEHHE, M/C”
MexaHuueckuil yap OAMHOYHOTO YAApHOC yCKOp ’ ©)
- JUTMTETBHOCTD IEUCTBHS YAAPHOTO 2000 (200)
JeUCTBUS
YCKOPEHHUS, MC 01-2
. TIMKOBOE YAapHOE YCKOpEHH e, M/c”
MexaHndeckuil y1ap MHOTOKPATHOTIO YApHOE yCKop ’ @
- JUTMTETBHOCTD IEUCTBHS YAAPHOTO 400 (40)
JeUCTBUS
YCKOpPEHHUSI, MC 2-10
JluHeiiHOe yCKOpeHHe 3HadeHHe ycKopeHust, M/c> (g) 50 (5)
ATMOoc(epHOE TOHMKEHHOE TaBICHUE ITa (MM pT. CT.) 60000 (450)
IToBeIIEHHAS TEMIIEPATYpa CPebl PaGouas, °C +85
patypa cpe IIpenensuas, °C +85
[TonmxeHHas Temneparypa cpeabl Pabogas, °C -60
patypa cp [penenbuas, °C -60
[loBrimennas Temnepatypa, °C +85
V3mMeHeHne TeMIiepaTypbl Cpeibl o
[TonmwxkenHas TeMneparypa, °C -60
OTtHOCHuTeNbHAs BIAKHOCTh TPU
[loBBIIIIEHHAs BIAXKHOCTH BO3/yXa temneparype +35 °C (6e3 98
KOHJICHCALIUH BJIaru), %

5 TpeOoBaHus HAZEKHOCTH

5.1 TpeGoBanusi 6€30TKA3HOCTH

5.1.1 Cpok ciyx0s1 (TCJI) momynist B cocTaBe amnmapatypsl 15 sier.

5.1.2 HapaGotka mo otkaza (TY) Moayns B peXUMax W YCIOBHUSAX OKCIUTyaTaIlMH, JOMYyCKaeMbIX
AJIEN.435744.323 TV, ne menee 5000 4 B mipeenax cpoka CIIyk Obl.

5.2 TpeGoBaHus COXpaHAEMOCTH

Cpok coxpansemoct (TCY) Monyns mnpu XpaHEHHHM B YINAKOBKE HW3TOTOBHUTENS B YCIOBHSX
OTAIUIMBAEMBIX XPAHWINL], XPAaHWIUL] ¢ KOHAMIMOHHpoBaHueM Bo3ayxa nmo ['OCT B 9.003-80, a Takxke
BMOHTHPOBAHHBIX B 3aIlMLICHHYIO alllapaTypy WM HaXOJAIIMXCS B 3amiuiieHHoM komiuiekce 3UII Bo Bcex
MeCTax XpaHEeHHUs He MeHee 15 Jer.
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6 I'apaHTHN U3rOTOBUTES

[IpennpusTHe-U3roTOBUTENb  TapaHTHUPYET  COOTBETCTBHE  KayecTBA  MOAYJIS  TpeOOBaHUAM
AJIEN.435744.323 TY npu coOirofeHUH MOTpeOdUTeNneM yCaoBUN M MPaBUII XpaHEHUs, TPAHCIIOPTHPOBAHUS,
MOHTa)Ka M dKCIUTyaTaluu, ycranoBieHHbIX AJIEN.435744.323 TYV.

I"apanTHiiHbBIIi CPOK paBEH MUHUMAJIbHOMY CPOKY COXPaHSIEMOCTH U COCTaBisieT 15 ner.

I"apanTuitnas HapaboTka 10 oTka3a paBHa 5000 4 B peaenax rapaHTUHHOTO CPOKa.

["apanTuHiiHbBI CPOK UCUUCISAETCA C 1aThl M3TOTOBJICHUS WUJIU MIEPEIIPOBEPKU MOIYJIS.

7 'abapuTHBIE U MPUCOETUHUTEIbHbIE pa3Mepbl

["aGapuTHBIC M TPUCOCTUHUTEIBHBIE Pa3MepPhl MOTYJIsl IPUBEACHBI HA pUCYHKE 6. 1
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MuHrMaNTbHAs BBICOTAa KOHTAKTOB HAJl KOPIIYCOM 7 MM.
Macca ne 6omnee 250 r.
Pucynok 6.1 — 'aGapuTHBIi 4epTEX MOy

B mponecce skcrutyaTaniui MOAYJb JOJDKEH OBITh 3aKpeIUIEH Ha OXJIAJAUTENE; KpPEIUICHHE — JBYMs
BUHTaMH M3 myrHHOM He MeHee 25 MM. [lokitoueHrne CUITOBBIX U YIPABJISIFOIIUX 1IETIeH — MalKOM.

8 CBeeHus 00 yTHIH3AIUH

Yrumuzanust  u3genus  (TMepersiaBka, 3aXOpoHEHHe, TMepenpojaaxka) MPOU3BOAMTCS B IOPSIKE,
yctaHoBiaeHHOM 3akoHamu P®: ot 04 mas 1999r. Ne 96-D3 «O6 oxpaHe aTMOCHEPHOT0o BO3yXa», OT 24 UIOHS
1998 r. Ne 89-03 «OO6 oTxomax MPOW3BOJICTBA U TOTPEOJICHHS», a TAKXKE APYTUMH OOIIEPOCCUHCKUMH U
pPETHOHANIBHBIMM HOPMaMH, MpaBUJIAMH, PACIOPSHKEHUSIMU M Mp., NPUHATHIMA BO HCIOJHEHHE YKa3aHHBIX
3aKOHOB.

9 CBUIETEIHCTBO 0 MPHEMKE

Monyns(n) 1M31MA-20-2 AJIEN.435744.323 TY cOOTBETCTBYET(FOT) YKa3aHHBIM ITapameTpaM |
AJIEN.435744.323 TV u npuzHaH(bl) TOAHBIM(H) AJIs SKCILTyaTaIlluu

3aBo/ICKOI HOMEP JlaTa u3roToBIICHUS

Mecto mng mrramna OTK
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JlueT perucrpanuy M3MeHeHHU

Howmepa nuctoB (cTpanuin) Bcero Bxonsammit Ne
W3MCHEHHBIX | 3AMEHEHHBIX | HOBBIX | aHHYJIMPOBAHHBIX |  JINLCTOB COIPOBOAUTEIHHOM
M (ctpanui) | Ne mokyM. | IOKyM. M IaThl [Tonn| data
B
JIOKYMEHTE
AO «Qaektpym AB», Poccusi 302020 r. Open, Hayropckoe mocce, 5

TeJ1. (4862) 44-03-44, daxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
AJIEN.431124.019 TIC
U3zm.3
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