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Hacrosiiiee pykoBOACTBO 1O OAKCIUTyaTallUM paclpoCTpaHseTcs Ha MnpeoOpa3oBaTenn
nasinenus usMmepurenshsie CIIB «KommyHaneun» ¢ aHagoroBbIM CUTHAJIOM IOCTOSIHHOTO TOKa
4-20 MA (B manbHeiieM — mpeoOpa3zoBaTeNn), COAECPKUT CBEACHUSI 00 YCTPOICTBE U MPHUHIIUIIE
paboTel mpeoOpa3zoBaTesel, TEXHUUECKUE XapaKTEePUCTUKU U JPYTrUe CBEeIeHUs, HE0OX0AUMBbIE JIs
MpPaBMWJIBHOM 3KCIUTyaTalluu (MUCIOJb30BaHMS, XpPaHEHHs] U TEXHUYECKOrOo OOCITyKHUBaHUSA)
npeoOpaszoBareneil.

[IpeoGpa3oBareny BHIYCKAIOTCS B CIEAYIOLIUX UCTIOTHEHUSIX:

— MHOTOTIpEeIeTIbHBIN MTpeoOpa3oBaTesb C BEpXHUM IpeaeiaoM usmepenus 2,5 (1,6; 1,0) MIla;

— MHOT'OTIpEe/IETbHBIN MpeoOpa3oBaTesb ¢ BEpXHUM Ipenenom umepenus 1,6 (1,0; 0,6) Mlla;

— OJIHOTIpEICNbHBIN MpeoOpa3oBaTesb ¢ BEPXHUM IIPEAEIOM U3MEpeHus B auana3one ot 0,6
1o 2,5 MI1a.

[Ipumep 3amucu 00O3HAUYEHHS] MHOTOIPENEIBHOTO IpeoOpa3zoBaTess MPH €ro 3aKaze U B
JOKYMEHTAIMH JAPYroi MpoIyKIHH, B KOTOPOI OH MOKET ObITh IPUMEHEH:

— npeoOpa3oBaTelib, OOLIENPOMBIIIIEHHOIO MCIOJHEHUs, JUIsl U3MEpEeHHs H30BITOYHOIO
JaBJIEHUSI C BEpXHUM mpezaenoMm uamepenus 2,5 (1,6; 1,0) Mlla, MHOTONpenenbHbBIN, C
3aBojckoi HacTporkoi Ha BIIM 1,0 MIla, ¢ BeIxogHbIM cuTHAJIOM 1O TOKY 4-20 MA, ¢
uudposeiM Db, kmuMatuueckoro ucnoaHenus Y XJI kareropuu pazmenienus 3.1, HO yis
paboTel npu Temneparype oT munyc 20 go mmoc 80 °C, mpenen A0MycKaeMoro 3HaueHUs
JonyckaeMoil ocHoBHOM morpemHoctd +0,5 %, mnpenen JIOMyCKaeMOro 3HaueHUs
JIOTIOJTHUTENBHOU TeMmieparypHoil norpemHoctu 0,15 %, co mryuepom tuna M20x1,5,
0e3 muaukaropa, ¢ coenqunurenem tuna DIN 43650A, rpynmna neuieBiaro3amuTtsl [P65S ¢
HanpspkeHueM nuTtaHus ot 12 1o 36 BoabT — 0003HavaeTcs:

«Kommynagem» C/AB-U-2,5-1,6-1,0- M(1,0) -4-20mA-DA422-0605-3 AT'bP.406239.001TY.

[Ipumep 3anucu 0003HAYEHHS] MHOTONPEAEIBLHOTO MpeoOpa3oBaress 00IEnPOMBIIIIEHHOIO
WCTIOJIHEHUS, JUISI M3MEpPEHHs H30BITOYHOTO MJABICHHS, HO C BEPXHHM MPEICIIOM H3MEPEHHS
1,6 (1,0; 0,6) MIla:

«Kommynagem» C/AB-U-1,6-1,0-0,6- M(1,0) -4-20mMA-DA422-0605-3 AT'bP.406239.001TY.

[Tpumep 3ammcu 0003HAYEHUST MHOTOIPEICIFHOTO MPeoOpa3oBarTeNs ¢ BEPXHUM IPEIEIIOM
mmepenus 2,5 (1,6; 1,0) MIla, vo co mrynepom tumna G%2":

«Kommynagem» C/AB-U-2,5-1,6-1,0- M(1,0) -4-20mA-DA427-0605-3 AT'bP.406239.001TY.

[Tpumep 3ammcu 0003HAYEHUST MHOTOIPEICIHFHOTO MPeoOpa3oBaTeNs ¢ BEPXHUM MPEIeIIOM
mmepenus 1,6 (1,0; 0,6) MIla, vo co mrynepom tuna G%2":

«Kommynagem» C/AB-U-1,6-1,0-0,6- M(1,0) -4-20MA-DA427-0605-3 AT'bP.406239.001TY.

[Ipumep 3anucu 0003HAYEHUS OAHOIPEAEIIBHOTO IPeoOpazoBaTes:

— npeoOpa3oBaTellb, OOLIEIPOMBIIIJIEHHOIO HCIOJHEHUS, JUIsl U3MEpPEHHs] H30BITOYHOIO
JABJICHUSI C BEPXHUM Tpenenom uzmepeHus 1,6 Mlla, ogHOompenenbHBINA, ¢ BBIXOIHBIM
curHajoM 1o toky 4-20 MA, ¢ uudpoBeiM Ob, kinumaruueckoro ucnosHeHus YXJI
Kareropuu pasMmenieHus 3.1, HO i paOOTHl mMpu Temreparype oT MuHyc 20 10 TUTIOC
80 °C, mpenen A0IycKaeMOro 3Ha4eHHsl JOIMyCKaeMOW OCHOBHOW morpermHoctd +0,5 %,
npenen JOMYCKaeMOIo 3HAa4YeHHs JIOTOJHHUTEIbHOW TEMIEpaTypHOM MOIpPEHIHOCTH
+0,15 %, co mrymepom tmma M20x1,5, 0Ge3 uWHAMKATOpa, C COCAMHUTEIEM THIA
DIN 43650A, rpynna nsuieBnaro3amutsl [P65 ¢ nanpsbkenueM nuranus ot 12 mo 36
BOJIbT — 0003HaYaeTcs:

«Kommynanen» CIIB-U-1,6-4-20 MA-DA422-0605-3 AT'6P.406239.001TY.

ITpumep 3anucu 00O3HAUEHMS OJIHOIPENEILHOTO MpeoOpa3oBaTelis, HO CO IITYLHEPOM THUIIA
GlL":
«Kommynagnen» CIAB-U-1,6-4-20 MA-DA427-0605-3 AT'6P.406239.001TY.



1 OIIMCAHUE U PABOTA

1.1 Ha3zunauenue

1.1.11Ipeo6pazoBareny npenHa3HauYeHbl Ui HEIPEPHIBHOTO M3MEPEHUsI U MpeoOpa3zoBaHUs
JaBJICHUS U30BITOYHOTO HENUTPAJIbHBIX U arpeCCUBHBIX, Fa3000pa3HbIX U KUJKUX Cpell B YHU(PUIIH-
POBaHHBIN BBIXOJIHOM CUrHAN: TOKOBBINA 420 MA.

1.1.2006nacTb NpUMEHEHHUS: CUCTEMbI aBTOMAaTHUECKOT'O KOHTPOJIS, PETYJIUPOBAHUS U YIIPaB-
JIEHUS] TEXHOJIOTUYECKUMU MPOIIECCAMU B KOMMYHAJIbHOM XO3SHCTBE.

1.1.3 [luanazon temnepatyp paboueil cpelibl Ha BX0J€ B MPUEMHHUK JaBJICHUs MpeoOpa3oBa-
tenet — ot munyc 20 1o mmoc 125 °C.

1.1.411peob6pazoBarenu otHocsTcs K u3aenusm ['CII (IM'ocymapcTBeHHast cuctemMa HMpOMBIIII-
JICHHBIX MPUOOPOB U CPEJICTB aBTOMATHU3ALMH ).

1.1.511o ycTOMYMBOCTH K MEXaHUYECKUM BO3JICUCTBHUSIM MPEOOpa30BaTENH SBIISIIOTCS BUOPO-
YCTOMYMBBIMH U COOTBETCTBYIOT Kiaccupukarmonnoi rpymnme G2 mo 'OCT P 52931. [Ipeobpazo-
BaTeIM — MPOYHbIE K BO3JEHCTBUIO CHHYCOMJIAIbHOM BuOpanuu B auanaszone yactor 5—2000 I'n
IIPH AMIUTATYIHOM 3Ha4eHHH yckoperns 98,0 m/c” (10g).

1.1.6IIpeobpazoBareny ycTONYMBBI K BO3JECHCTBUIO MEXaHMYECKHX YJapOB MHOTOKPATHOTO
JNEUCTBHS IIPU NTMKOBOM 3HAYEHUH yIApHOTo ycKopeHus — 50 m/c (5g) u nUTENBEHOCTU NEHUCTBUS
5-15 mc.

1.1.711o yCTOMYMBOCTH K KIMMATHYECKUM BO3JCHCTBUSAM MPEOOpa30BaTEIN COOTBETCTBYIOT
VYXJI3.1 B ntnanaszone temrepatyp paboueit cpenbt ot muHyc 50 mo ruiroc 80 °C mo 'OCT 15150.

1.1.8 1o ycTOWYMBOCTH M IPOYHOCTH K BO3JEHCTBHUIO TEMIIEPATYP OKPYKAKOLIEH Cpelbl U
BJIQXKHOCTH npeoOpazoBaTenu otHocsaTes K rpynnam Cl, C4, B4 o 'OCT P 52931.

1.1.911peobpazoBareny OTHOCATCS K M3AETUSAM OJHOKAHAIbHBIM, OJHO(YHKIIMOHAJIbHBIM,
BOCCTaHaBJIMBAEMbIM U PEMOHTHUPYEMBIM TOJIKO B YCIOBUSAX MPEANPUATUSA-U3TOTOBUTEIIS.

1.1.10 Koncrpykuus u nokpsiTe npeodpazoBareneil 00ecreunBaroT yCTOMUYMBOCTh K MaciiaM
Y MOIOIIUM BEIIECTBaM.

1.1.11 [To cremeHu 3amMTHl OT MPOHUKHOBEHHS MBUIM W BOJBI MPEOOPa30BATEIN COOTBET-
cTBYIOT rpynne [P65.

1.1.12 IIpeobpa3oBatenu mpeaHazHaveHBI Il pabOTHI TIPH aTMOCc(epHOM JaBiaeHUH OT 66,0
no 106,7 xlla (ot 498 nmo 800 mMM. pT. CT.) M COOTBETCTBYIOT rpymnmne wucnoiHeHus P2 no
I'OCT P 52931.

1.1.13 [IpeobOpa3zoBaTenu HEe coaepk aT MAaTEPUATIOB U BEIIECTB, BPEAHBIX B IKOJOTHYECKOM
OTHOIIEHUH ISl YEJIOBEKa M OKpPYKaIoLIel Cpe/ibl, IOATOMY MpHU SKCILTyaTaluu (IpUMEHEHNN ), UC-
MBITAHUSIX, XPAHEHUHU, TPAHCIIOPTUPOBAHUHU M YTHIIM3ALMK HE OKA3bIBAIOT BO3/IEMCTBUSI, OIIACHOTO B
HKOJIOTMYECKOM OTHOILIEHUH.

1.1.14 IlpennpusTHe-U3roTOBUTENL OCTABISAET 3a cCOOOM MPaBO HAa U3MEHEHUE KOHCTPYKIINU
npeoOpaszoBareneil CAB 1 TUIIOB KOMIUIEKTYIOIIMX U3JeNi 0€3 YXYAIIEHUS ero XapaKTepUCTHK.

1.2 TexHnuyeckue XapaKTepUCTHKH

1.2.1 OcHOBHBIE TEXHUYECKUE XaPaKTEPUCTUKU MTPUBEICHBI B ATUKETKE.

1.2.2 TlpeoOpa3oBarenu yCTOMYMBBI K BO3ACUCTBHUIO HCHbITaTeabHOTO naBienus 4,0 Mlla B
TeueHue 15 MUHYT.

[IpeoGpa3oBarenu ABIAIOTCS NPOYHBIMU M FEPMETUUYHBIMU I1OCJE BO3JACHCTBUS NMpEAEIbHO-
JOITYCTUMOTIO MIEPErPY30YHOIO JAABJIEHUS IIUTEIbHOCTBIO | MuHyTa BenmmunHoil 7,5 MIIa.

1.2.3 DnexTpudeckoe MUTaHUE MPE0OpPa30BaATEICH OCYIIECTBISIETCS OT UCTOYHUKA TOCTOSH-
HOTO TOKa HampsbkeHueMm oT 12 no 36 B, mynbcauust He nospkHa npebimath +0,5 % 3HaueHud
HaIpsLKEHUS TTaHUS.

ConpoTuBienue Harpy3ku R (Bkirouas CONpPOTHBIICHHE JUHHUM CBSI3U) HE JOJKHO IPEBBI-
11aTh 3HAUYEHUS:



r<Y=12 ou
20

rae U — HanpspkeHue nuTasus, B.

1.2.4Totpebnsemas momHOCTh — He Oosiee 1,0 B-A.

1.2.5HoMunanbHasi craTudeckas XapaKTepUCTUKU MPeoOpa3oBaHUsl C JTMHEHHO-BO3pacTaro-
HICI\/’I 3aBUCHUMOCTBIO aHAJIOI'OBOI'O BBIXOJHOI'O CHUI'Hajia OT BXO)IHOI\/'I H3M€p$[€MOI71 BEJINYNHBI COOT-
BCTCTBYCT BUAY:

Ig—1
[=hi+p—p (PP,

rae | — Texymiee 3Hau€HNE BBIXOJHOIO CUTHAJIA;

P — 3HaueHue uzMepseMoiil BETUUHHBI;

I, I1 — BepxHee U HIKHEe MpeiebHbIe 3HAUYEHHUS BBIXOIHOTO CUTHAJIa COOTBETCTBEHHO,
Ig =20 MA, In =4 MA;

Pp — BepxHuii penen u3MepeHuit;

Py — HyxuHui npenen nusmepenuit, Py =0

1.2.6 TIpoYyHOCTh HM30JSIMU M COMPOTHBIICHUE DJEKTPUUYECKUX IeTell mpeoOpasoBareseit

NpuBeACHbI B Ta0uIe 1.

TaOnuna 1 — Buau3HaueHue UCIIBITATEILHOTO HAPSHKEHUS IPU IPOBEPKE AIEKTPUUECKON
IIPOYHOCTHU U30JISLUH, MIEKTPUIECKOE COITPOTHUBIIEHUE U30JIALUN

JeiicTByroniee 3Ha4eHUE UCTIBITATEILHOT O

HaIpsDKEHUS IEPEMEHHOI0 TOKa YUCTOTON Hopwmsl
50 I'il IpaKTUYECKH CHHYCOMIaIbHON (hOPMBI C 3JIEKTPUYECKOT0 CONPOTUBIICHUS U30ISLINH,
KO3((DHUIIUECHTOM aMILTUTYAbI HE XyXkKe MOw, He MeHEe
1,414 + 0,099, B,y4, HE MeHee
TIpH OTHOCUTEIHHON | B HOPMallb- | IPH BEPXHEM 3HaUe- | MPU OTHOCHUTEIbHON
B HOpPMAaJIbHBIX N N N
BIaxHOCTH 95 + 3 % u HBIX HUU TIpeenbHON pa- | BIakHOCTH 95 £ 3 % u
YCIOBHSIX o % o
temreparype 35 + 5 °C| ycnosusix | Ooueil Temrieparype |temmeparype 35 + 5 °C
300 240 100 20 5

1.2.7IpeoOpa3zoBaTenin HE BBIXOAAT U3 CTPOS MPHU OOPBIBE BBHIXOIHOM IIeNu mpeoOpa3oBare-
JIei, a TakKe TP MoJlaue HAIPSHKCHHUS MMHTaHUS OOpaTHON MOJSPHOCTH U KOPOTKOM 3aMBIKAHHU
BBIXOJIHOM 1IenH TIpeoOpa3oBaTeeii.

1.2.8 Macca npeo0Opa3zoBareneii 6e3 pozerku He Oozee 0,15 kr. Macca npeoOpa3oBaTeneii ¢
po3setkoii He 6oiiee 0,20 kr.

1.2.9T"abapuTHble U YCTAHOBOYHBIE pa3Mephl IPUBEIEHBI B IPUIOKEHUH b.

1.2.10 Cpennee Bpems HapaOOTKH Ha 0TKa3: He 6omee 157000 u.

1.2.11 Cpennuii cpok ciyxObl: HEe MeHee 14 ner.

1.3 KommiiekTHOCTH Mpeodpa3zoBareJiei
1.3.1 KommiekTHOCTB nipeoOpa3oBaresneit mpuBeaeHa B Tadbmauie 2.

Tadnuma 2 — KoMeKTHOCTh IpeoOpa3oBaTeieii

Kon.,

HaumenoBanue O06o3HaucHUE . [Tpumeuanue
Hp?OGpEBOB&TGHB JI@BJICHHS H3MEPUTENb- |\ 1o 106530 001230 | B
He1i «Kommynanemy C/IB
JTHKeTKa (TIacTopT) AI'bP.406239.001-060T 1 —
PyKOBOZCTBO 10 AKCILTYaTAINH AI'BP.406239.001-06PD 1 "
MeTo/IMKa TTOBEPKH MIT 16-221-2009 1 **
1

Pozerka GDM 3009 DIN43650A
"Ha 100 wT. Wix B oquH ajJipec
" 10 3akasy




1.4 YcrpoiicTBo 1 paGoTa npeodpa3oBareJieit

1.4.11Ipeobpa3oBaTenu MPEACTABISIIOT COOOM KOPITYC ¢ M3MEPUTEITBHBIM OJIOKOM M DJICK-
TPOHHBIM OJOKOM 00paOOTKM curHana. YyBCTBUTENBHBIM 3JIEMEHTOM H3MEPUTENIBHOTO OJoKa
(npuéMHUKa NaBieHUs) SBIISETCS MEPBUYHBINA IMpeoOpa3oBarenb. UyBCTBUTEIBHBIM 3JIEMEHTOM
MIEPBUYHOTO IpeoOpa3zoBaTelsl ABJISETCS IUIACTUHA C KPEMHHMEBBIMU IJICHOYHBIMU TEH30PE3UCTO-
pamu, MPOYHO COEAUHEHHAs C METAJUIMYECKO MeMOpaHo.

1.4.2 laBnenue pabodeit cpeapl Ha U3MEPUTETBHBIN OJ0K (MPUEMHHK JaBJICHHS) MMpeoOpasy-
eTcsl B IepOpMaIiIo YyBCTBUTEIILHOTO 3JIEMEHTA, BbI3bIBAs IPU 3TOM M3MEHEHHUE 3JIEKTPUUECKOTO
COMPOTHBIIEHUSI €ro TEH30pe3UCTOpoB. Ha BbIXoAe NEpBUYHOTO INpeoOpa3oBaTessi MOSABISETCS
AJIEKTPUYECKUM CUTHaJ, IpeoOpa3yeMblil AIEKTPOHHBIM OJIOKOM B TOKOBBIA BBIXOJHOW 3JIEKTpUYE-
CKHI CHUTHAIL

1.4.3[Inata sneKTpoHHOTO OJOKa YCTaHOBJEHA B Kopiryce. st 3ammThl OT BO3ACHCTBUI
OKpY’Kalolllel Cpe/ibl Ha IJIaTy HAHOCUTCSI MHOTOCJIOMHOE 3aIIUTHOE MOKPBITHE.

1.5 Mapkuposka

1.5.1 Ha kpsImike npeoOpa3oBaTesieil MapKUPYIOTCSI HaAKUCU B cooTBeTcTBUH ¢ K/I:

— TOBApPHBIN 3HAK WM HAMMEHOBAHUE TIPEANPUATUSI-U3TOTOBUTEIIS;

— HauMEHOBaHue U (WiIK) TN npeoOpa3oBaTeieil;

— TIOPSIIKOBBIN (3aBOJICKOM) HOMEp MpeoOpa3oBaTeseil Mo CUCTEME HyMEpaluu Mpearpusi-
TUSI-U3TOTOBUTEJIS;

— JlaTa U3rOTOBJICHUS.

1.5.2 Enqunsrit 3nak o6pamienus TP TC u 3HaKU COOTBETCTBHS HAHOCATCS U3TOTOBUTEIIEM Ha
TUTYJbHBINA JIUCT 3TUKETKU TUIOTPAPCKUM CIIOCOOOM HJIM Ha KOPILyC IpeoOpa3oBaTess Jia3epHbIM
cnocobom Ottucku kieiM OTK u3roToBuTENs M MOBEPUTEIS CTABSATCA B COOTBETCTBYIOIIUE Pa3-
JIEJTBI ATUKETKH.

1.6 YnaxkoBka

1.6.1 YnakoBka npeoOpa3zoBaTeieil o0ecreuynBaeT COXpaHHOCTh ITpeoOpa3oBareseii nmpu xpa-
HCHHUU U TPAHCIIOPTUPOBAHUMH.
1.6.2 BMecte ¢ nmpeoOpa3oBaTesiMi B Tapy YKIIAIbIBAETCS STUKETKA.

2 UCHOJIB30BAHHUE 10 HABHAYEHUIO

2.1 DxkcniyaTalMOHHbIE OTPAHUYEHUS

2.1.1 He pomyckaercs mpuMeHeHHE IpeoOpaszoBareniell isi W3MEpPEHUs JaBJICHUS Cpe,
arpecCUBHBIX 110 OTHOIIECHUIO K MaTepuajaM KOHCTPYKLHHU MpeoOpa3oBaresneil, KOHTaKTUPYIOLUIUM
C U3MEPSAEMOM CPEIO.

2.1.2 He pomyckaercsi MEXaHHYECKOE BO3JIEHCTBUE Ha MEMOpaHy TEH30IpeoOpazoBaress co
CTOPOHBI TIOJIOCTU U3MEPUTENHLHOTO OJI0KA.

2.1.3 Ilpwu sKcrutyaTanuu npeoopa3oBaTesieil HEOOX0IUMO UCKITIOYUTD:

— HAaKOIUIEHHE U 3aMep3aHHe KOHAEHcaTa B pabouMx KaMepax M BHYTPU COETUHHUTENIbHBIX
TpyOOTIPOBOIOB (1 Ta3000pa3HBIX CPEJICTB);

— 3amep3aHue, KPUCTAUIM3ALUI0 CpeAbl WM BBIKPUCTAJUIM30BBIBAHUE W3 HEE OTIENbHBIX
KOMITOHEHTOB (/17151 )KUJIKUX CpeJ).

2.1.4 Tlpu u3MepeHUH JaBJICHUS arpeCCUBHBIX WM KPUCTAJUIM3YIOLIUXCS, a TAKXKE 3arpss3-
HEHHBIX CpeJl OTOOPHBIE YCTPOICTBA JaBJICHUS IOJKHBI UMETh Pa3/IeIUTeNlbHbIE COCY/Ibl WIIH MEM-
Opanbl. PaznenurenpHble cOCy/bl JOJKHBI YCTaHABIMBATHCA KaK MOXKHO OJIMKEe K TOUkKe oTOOpa
JTaBJICHUS.



2.2 IloaroroBka npeodpa3oBaresieil K HCIO0JIb30BAHUIO

2.2.1 Ilpu nosyyeHnun npeodpazoBaTeseid He0OOX0MMO OCMOTPETh YIIAKOBKY U, yO€IUBIINCh,
YTO OHA HE UMEET MOBPEKICHUM, IPOU3BECTU PACIIAKOBKY.

2.2.2 TlpoBepuTh KOMIUIEKTHOCTh IIpeoOpa3zoBaTesiell B COOTBETCTBUH € 1.3

2.2.3 BHEMHUM OCMOTPOM CJIEIyeT MPOBEPUTH MpeoOpa3oBaTesii U pe3bOOBbIE COCTUHECHUS
Ha OTCYTCTBHME BUJIMMBIX HOBPEXKICHUN

2.2.4 Tlonoxenue mpeoOpazoBareseii Ipu MOHTaKE — MPOU3BOJIBHOE, YI0OHOE ISl MOHTA-
*Ka, NEMOHTa)xa U oOciyxuBaHus. MoHTax mpeoOpa3oBareneil peKOMEHIyeTCs MpPOU3BOIUTH C
OpHEHTAIIEeN COeUHUTENS ANEKTPUUYECKOTO (pazbéMa) BBEpX.

2.2.5 llpu moHTaxe mnpeoOpa3oBaTenell yCWJIME 3aTATMBAHUSA, NPUKIAIBIBAEMOIO K raiike
KOpIyca, He JOJDKHO npeBbimaTh 60 H-m.

2.2.6 YmnotHenue ans coequHenus tuna 3 ucnonnenue 1 mo I'OCT 25164 pekomenayercs
BBITNIOJIHATH C IIOMOIIBIO POKJIAIKH.

3anpeniaercsi HCMOJb30BATH YIUIOTHEHHE MO pe3bie (makJs, Jenta ®YM) njs obecme-
YeHUs] TePMETHYHOCTH COeJUHEHHS, TAK KAaK MOKeT NPOM30HTH INOBpekIeHue MeMOpaHbI
00JIbIIMM /IaBJIEHHEM, BO3HHKAIIUM NPH 3aKPY4YMBAaHUM Npeodpa3oBare/isi B 3aMKHYTbIi
00bEM HeCKUMAEMOM KUIKOCTH.

MonTax npeodpa3zoBare/isi HAa padodyee MeCTO OCYLIECTBJISAETCH TaedHbIM KJIIOYOM 3a
LIeCTUTPAHHUK WITYyHepa.

3anpemaercs: UCIOJIBL30BATH KOPIIYC Npeodpa3oBaTe/isi B KauecTBe 3JieMeHTa MOHTaKa
Wi KperieHusi. Ilpyn moHTaMke 3anpemaercs NPUKJIAABIBATL YCHINSA K KOPIYCY JaT4YMKa, B
TOM 4YHCJIe ¢ IOMOIIbI0 TPYOHOI 0 KJIH04a, BO H30e:KaHHe ero MoBpeKIeHusl.

2.2.7 Ilpu MmoHTaXxKe npeoOpazoBaresiell CaeAyeT YYUThIBATh CIAEAYIONNE PEKOMEH AN

— B CJIy4ae HECOOTBETCTBHS TEMIIEPATyphl H3MepsieMoi cpenbl TpedoBanusm 1.1.3, cnemyer
MIPEyCMOTPETh MEPHI [0 CHUKEHHUIO TEMIIEpaTyphl Ha BX0OJI€ MPUEMHHUKA AABJICHUS;

— B Cclydae YCTaHOBKH IpeoOpa3oBaresieil HeMOCPEACTBEHHO Ha TEXHOJOIMYECKOM 000py-
JOBaHUU U TPyOOIPOBOAAX JOJIKHBI IPUMEHSTHCS OTOOPHBIE YCTPOICTBA ¢ BEHTUIISIMH JUIsl 0Oec-
MEYEHUsI BOSMOXKHOCTHU OTKIIFOUEHUS U MPOBEPKH IpeoOpa3oBaTeei;

— pasMenaTh OTOOpHbIE YCTPOWCTBA PEKOMEHYETCSl B MECTaX, IIe CKOPOCTh JBUKEHHS pa-
Oouyeil cpeipl HAMMEHbIIAs, MOTOK 0€3 3aBUXPEHUH, T.€. Ha MPSAMOJUHENHHBIX yJ4acTKaX TpyOompo-
BOJIOB IPU MAKCHUMAaJIbHOM PACCTOSTHUM OT 3allOPHBIX YCTPOWCTB, KOJIEH, KOMIIEHCATOPOB U JIPYIHX
TU/IPaBIMYECKUX COEAUHEHUI;

— IpU NYyJIbCUPYIOUIEM JAaBlieHUU palbouel cpenbl, THIpOoynapax, OTOOpHbBIE YCTpOHCTBa
JOJDKHBI OBITH C OTBOJIAaMH B BHJIE METICOOPA3HBIX YCIIOKOUTEIEH;

— COEIMHUTEIbHBIC JIMHUU (pEeKOMEHyeMas JUIMHa — He Oosiee 15 MeTpoB) JOJDKHBI UMETh
OJIHOCTOpPOHHUM yKJIOH (He MeHee 1:10) oT MecTa oTOOpa naBieHUs BBEpX, K MpeoOpa3zoBaTelisaM,
eclii u3MepsieMasl cpefja — ra3, U BHU3, K IpeoOpa3oBaTessiM, €clid u3MepseMas cpeia — XKHJI-
KOCTb. B cilyuae HEBO3MOYKHOCTH BBINIOJIHEHUS 3TUX TPeOOBAHUI IpU U3MEPEHUH JIaBJICHUS Tr'a3a B
HUOKHEH TOYKE COEAUHHUTENIbHOW JMHUM HEOOXOIUMO MPEAyCMOTPETh OTCTOMHBIE COCYIbl, a B
HAUBBICIIUX TOYKAX COECIUHUTENILHOM JIMHUHU, NPU U3MEPEHUM JaBJIEHUS XKUAKOCTH — Ta30cOop-
HUKU;

— TIPU UCTIOJIb30BAHUU COETUHUTENIbHBIX JIMHUN B HUX JIOJKHBI [IPETyCMAaTPUBATHCS CIIELIH-
aJIbHbIE 3arilylIaeMble OTBEPCTHUS Ui IPOIYBKH (CIMBA KOH/IECHCATA);

— OTCYTCTBUE 3arpsi3HEHUI Ha KOHTAKTaX JIEKTPUUYECKUX COEIMHUTENCH;

— MAarucTpaiu (COeUHUTEIbHbIE JIMHUMU) J0JDKHBI ObITh Iepe]] IPUCOEAUHEHNEM Mpeolpa-
30Baresel TIATEeNbHO MPOAYTHI UIsl YMEHBIICHHUS] BO3MOKHOCTH 3arpsA3HEHUS [TOJIOCTH NMPUEMHUKA
JaBJIEHUS MpeoOpa3oBareneil;

— TI0cJe MpUCOeIMHEHus peoOpa3oBaresneil cieayer NpoBEPUTh MECTa COEAMHEHUIN Ha rep-
METUYHOCTh IIPU MAaKCUMaJbHOM paboyeM WM MaKCUMAJIbHO JIOIYCTUMOM IEPErpy304HOM JaBiie-
HUU (HE MPEBBIIIAIONIEM BEJIWYMH, yKa3aHHbIX B 1.2.2). Cnax naBieHus 3a 15 MUHYT HE JOJKEH
npeBbIaTh 5 % OT 110/1aBa€MOT0 /1aBJICHUSI.

2.2.8 IlpeoOpa3oBaTenu MOAKIIOYAIOTCS K MCTOUYHUKY MUTaHUS (coOdroAas MOJSPHOCTh UC-
TOYHMKA MUTAHUS) U Harpy3Ke COEMHUTEIbHBIMU MPOBOJIAMU JIMHUU CBS3H.
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2.2.9 Ilocne TpaHCIIOPTUPOBAHUSA B YCIOBHUSAX OTPULATENBHBIX TEMIIEPATYp OKpPYXKarOLIEH
Cpelbl MepBoe MOAKII0YEHHE peoOpa3oBaTeiel K HCTOUHUKY JIEKTPONUTAHMS JOMYCKAETCs I0-
clie BBLACPKKHU IpeoOpazoBaTesell He MEeHee 3 4acOB B HOPMAJIbHBIX YCIOBHSIX.

2.2.10 Cxema nojkiatodeHus npeoOpa3oBaTesnieil IpuBeIeHa B IPUIIOKEHUU A.

2.2.11 IoaxiroueHue npeodpazoBaTesell K Harpy3ke U UCTOYHUKY MUTaHUSI OCYILECTBIISETCS
KabesieM ¢ M30JIALMEeN U YUCIOM MEIHBIX IPOBOJOB, COOTBETCTBYIOIIUM YUCIY IPOBOJHUKOB B JIH-
Huu cBsi3U (Hampumep, KY®DD 2x0,35-250 TY16-505.179-76). Pexomenayemoe ceueHue mpo-
BoIHUKOB Kabemns ot 0,35 1o 1,5 MM,

2.2.12 PexoMeHIyeTCsl BBIIOJIHATH JIMHUIO CBSI3HM B BUJE BUTOM ITAphI B DKPaHE.

2.2.13 Ilpu OTCYTCTBUM T'ajJbBaHUYECKOTO pa3/elieHUsl KaHAJIOB MUTaHUS MpeoOpa3oBaTeneit
3a3eMJIEHUE HArpy3KH JOMYyCKaeTcs TOJbKO co ctoponsl UIT.

JlomyckaeTcsi UCIOIb30BaHUE OJHOTO MCTOYHHMKA MUTAaHUA (OJHOrO KaHajla MHOTOKa-
HaJbHOTO MCTOYHHMKA) HEOOXO0IMMON MOIIHOCTH IS TIOIKITFOUEHUS HECKOJIBKUX MpeoOpa3oBaTeie
JABJICHUS 0OLENPOMBIIITICHHOTO UCIIOJHEHUS P BBINOJIHEHUH CIIETYIOIINX YCIOBUIA:
1) KXl TpeoOpazoBarTenb 10JKEH UMETh CBOI Harpy304HbIN PEe3UCTOD;
2) Harpy304Hbl€ PE3UCTOPbI JTOJDKHBI ObITH COETUHEHBI TOJBKO B OJIHOM TOUKe ( y «MH-
HYyCa» UCTOYHUKA TUTAHUS.

2.2.14 Ilpu HEOOXOIMMOCTH YMEHBIIEHUS YPOBHS IMYJIbCALUN BBIXOJHOTO 3JIEKTPUUYECKOIO
CUTHaja MpeoOpa3oBareseil, Hanpumep, U3-3a IMyJIbCallud HU3MEPSIEMOro MapameTpa, JOIyCKaeTcs
NapajuleIbHO COMPOTUBIICHUIO HATPY3KU B MPUEMHUKE CUTHaNA BKIIOYATh HENOJSPHBINA KOHJIEHCa-
top (Hampumep, tuna K10-17) ¢ HomuHaIbHBIM pabouuM HampshkeHHeM He MeHee 63 B, mpu stom
clielyeT BhIOMpAaTh KOHAEHCATOpP ¢ MUHUMAJIbHOW EMKOCTHIO, 00€CIIeUnBatOIIEeH TOMYCTUMBINA ypoO-
BEHb IyJbCAI[UIl HA COPOTUBIICHUN HArpy3KH.

2.2.15 PexoMeHayeMO€ MOHTaKHOE THE3/0 JUIsl YCTAHOBKH MPeoOpa3oBaTesiei MPUBEICHO B
MIpUIIOKEHNH B.

2.2.16 YtoObl obecrieynBalIoCh BBINOJHEHUE TpeOoBaHMi mbLieBnaro3amuTel no P65 co-
equHeHust Mo DIN43650, HeoOX0aMMO yCTaHOBUTH YIUIOTHUTEIBHYIO MPOKIAJIKY HA COCAMHUTEIb
npeoOpaszoBarens, yepe3 KOTOPYIo MPOU3BECTU CTHIKOBKY, IIPEIBAPUTENIBHO yOEAUBIINUCH B COBIIA-
JIEHUH KOHTAKTOB, a 3aT€M IUIOTHO MPUTSIHYTh BUHTOM.

2.3 Dkcniyaraunus npeodpa3zoBareiei

2.3.1 BBoa npeoOpa3oBatesnieil B 3KCILTyaTallMIO MPOU3BOAUTCS 10 JOKYMEHTaM, IPHUHSTHIM
Ha IpeInpUsITUU-TIOTpedUTeNe.

2.3.2 Ilpu skcrmmyaranuy peoOpazoBaTesid JTOJDKHBI MOABEPTaThCsl MEPHOTUNIECKAM OCMOT-
pam. [Ipu ocMoTpe HEOOXOIMMO TTPOBEPUTH:

— Haa&KHOCTh MOHTaXKa (KPEIUICHHS) peoOpa3oBaTeiei;
— OTCYTCTBHE OOPBIBOB MJIU MOBPEXKICHUS U30JIALIUN COCTUHUTENBHBIX AIEKTPUUYECKUX JIMHUMN.
JKcnIyaTanus npeodpasosarelieil ¢ HapyleHHeM YKa3aHHBIX TPeOOBaHM 3anpeniaeTcs.

2.3.3 OcMOTp U yCTpaHEHHE 3aMEUYEHHBIX HEJOCTATKOB JOJIKHBI IPOU3BOIUTHCS MPU OTCYT-
CTBUU JIaBJICHMS B Ia30BOM WJIM THUAPABINYECKON JIMHUU, MPH OTKIOYEHHOM 3JIEKTPONUTAHUU U
OTCOEIMHEHHON COEIMHUTEIIBHON AIEKTPUYECKOM JIMHUH CBSI3H.

2.3.4 B cnyyae HaKOIUIEHUS KOHJIEHCATa B COCMHUTEIbHON JTUHUU (IIOJIOCTH U3MEPUTEIIBHO-
ro 0JI0Kka) ¥ HEBO3MOXKHOCTH CJIIMBa KOHJEHcara 0e3 JeMoHTaxka mpeoOpa3oBaresieli HE0OX0UMO
JIEMOHTHUPOBATh MpeoOpa3oBaTenu, U CIUTh KOHAEHCAT, MOCJI€ YEro BHOBb IPOM3BECTH MOHTAX
npeobpazoBarenei. JleMoHTax U MOHTaX MpeoOpa3oBareseit cieayeT MPOU3BOIUTh C COOTIOACHU-
eM TpeOOBaHMi1 pasziena 2 HaCTOAIIETO TOKYMEHTA.

2.3.5 XapakTepHble HEMCIIPAaBHOCTH U METO/Ibl UX YCTPAHEHUS IIPUBEIECHBI B Ta0nuIe 3.



TaOnumna 3 — XapakrepHble HEUCIPABHOCTH U METOJIbl UX YCTPaHEHUS

HeucnpasHocTh IIpynunna Meron ycrpaHeHus

OOpbIB B TMHAW HATPY3KH UIIH B TSN

N Haiitu 1 ycTpaHuTh 00pHIB
1 BeIxogHol CUTrHAJI OT- |TUTAHUS

CYTCTBYET Kopotkoe 3ambIkaHue B THHUH HATpPy3-

Haiiti 1 ycTpaHUTh 3aMBIKaHHE
KM WIN B LIENU NUTaHUs

Hapymiena repMmeTHYHOCTh B JINHUU

Haiiti 1 ycTpaHUTE HEr€PMETUYHOCTh
MIOJIBOJIA JABJICHUS

2 BreIxoaHOM curuan He-

Otknrounth nUTaHue. OCBOOOAUTH JOCTYH K
crabuien

OKHCIIEHBI KOHTAKTHBIE IMOBEPXHOCTHU KOHTAKTHBIM ITOBCPXHOCTAM. OuKCTUTH
KOHTAaKThI

3 TEXHUYECKOE OBCJIY/KUBAHUE

3.1 Ilpu BeIIycKe ¢ NpeANpUATUSA-U3TOTOBUTEINS IPe0Opa30BaTEIN HACTPauBalOTCA Ha BEpX-
HUH mpeen u3MepeHusi N30bITOYHOTO JAaBJICHUS, IPU 3TOM HIDKHUH Npeaen u3MepeHus u30bITou-
HOT'O JaBJIeHUsI paBeH Hymo. J[s npeoOpa3oBaTesiell BO3MOXKHO U3MEHEHUE BEPXHEro Mpejeria us-
MepsieMoro JaBieHusi ¢ nomouipio koMmMmyHukaropoB AI'BP.055.00.00 unu AT'BP.194.00.00 wnu
AI'bP.292.00.00 B COOTBETCTBMHM C MX PYKOBOACTBAaMH IO dKcIuryatauuu. [locime nepectpoiiku
IIPOM3BECTH 3allUCh B 3TUKETKE O MPOU3BENEHHOM JeicTBuU. [Ipu Bbimycke mpeoOpa3oBaTelieil B
ATUKETKE yKa3bIBAETCsl 3HAUCHUE JHaa30Ha U3MEPEHHUS.

3.2 MHTtepBan Mexay noBepkaMu — 5 (TISTb) JIET.

3.3 MerpoJioruyeckue xapakTepuCTUKH MpeoOpa3oBarTesell B TeUeHNEe MEXIIOBEPOUHOTO UH-
TepBajla COOTBETCTBYIOT JIOKYMEHTaM O MOBEpKe ¢ Y4€TOM IoKazaresnei 0e30TKa3HOCTH Ipeodpa-
30Barese U Mpu yCIOBUHM COONIOAECHUS MOTPEOUTENEM IpPaBUJI XpaHEHUS, TPAHCIOPTUPOBAHUS U
SKCIUTyaTallMH, YKa3aHHbBIX B HACTOSIIEM PYKOBOJCTBE IO 3KCILTyaTal[lH.

3.4 TloBepka mpeoOpa3oBareneil OCYIIECTBIACTCS B COOTBETCTBHU ¢ AokymeHTOM: «I'CH.
[IpeobpazoBarenu naBnenust namepurensubie C/AB. Meronuka moepku» MII 16-221-2009 opra-
HU3ALUSIMU, UMEIOUIIMHI COOTBETCTBYIOIIYIO aTTECTALIUIO.

3.5 Pe3ynbTaThl MOBEPKU AECHCTBUTEIbHBI B TEUEHUE MEKIIOBEPOYHOI'O HHTEPBAJIA.

3.6 Mepsl Oe3omacHOCTH

3.6.1 Ilo cnocoOy 3aIuThI YeJIOBEKa OT NOPAKEHUS FITEKTPUUECKUM TOKOM IpeoOpa3oBaTenn
otHOcsATCS K Kiaccy «III» mo 'OCT 12.2.007.0.

3.6.2 K pabote ¢ mpeoOpa3oBaTenssMH JTOMYCKAIOTCS JIUIIA, MPOIISANINE COOTBETCTBYIOIIHUMA
MHCTPYKTaX 110 TEXHUKE 0€3011aCHOCTH.

3.6.3 3aMeHy, MpUCOETUHEHNUE U OTCOEANHEHUE MpeoOpa3oBaTeIeii OT MarucTpasie, moaBo-
AAIUX JaBJICHHUEC, CICAYCT MPOU3BOAUTH IMPU OTCYTCTBUH AABJICHUA B MAaruCTpajsix U OTKJIFOUEH-
HOM J3JICKTPUUYCCKOM MU TAHHUU.

4 TEKYILIUM PEMOHT

4.1 3ampemaercs BHE NPEeINpUSITUSA-U3TOTOBUTENS pa3dbupaTh MpeoOpa3zoBaTesy, IPOBOANUTH
NopabOTKy MOHTaXa, a TAKXKe IMPOU3BOAUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, YyBCTBUTEIHHOTO
JJIEMEHTA.

5 XPAHEHHME

5.1 Xpanenue npeoOpa3zoBareneil T0JKHO OCYLIECTBIISITbCS B YIIAKOBAHHOM BHJIE B 3aKpbl-
TBIX TIOMEIIECHUSIX (XpaHUTUIIAX).
5.2 JlomyckaroTcs CIeAyIOIINE YCIOBUS XPaHEHHUS:
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— TemMmImeparypa Bo3ayxa oT Munyc 50 no mitoc 50 °C;

— OTHOCHUTENbHAsI BIAXHOCTh Bo3ayxa 110 98 % npu remneparype 25 °C;

— BO3AYyX B NMOMEIICHHUH /ISl XPAHEHUSI HE JIOJDKEH COJIEP)KaTh MapoB KUCIOT, MIEIOYCH U
NPYTUX XUMUYECKUX arpeCCUBHBIX CMECEH.

YcnoBus xpaneHust mpeoopaszoBateneit 6e3 ynakoBku — «1» mo TOCT 15150.

5.3 Cpok xpaHeHus (KOHCepBalMu) mpeoOpa3oBaTesiell BKIFOYACTCS B MEKITOBEPOUHBIN MH-
TepBal.

6 TPAHCIIOPTUPOBAHHUE

6.1 TpancnopTupoBaHuE€ B 4acTU BO3JAEHUCTBUSA KIMMAaTUYECKHX (PAaKTOPOB BHEIIHEH Cpebl
T0JDKHO cooTBeTcTBOBATh Tpymme 4 (K2) mo 'OCT 15150, a B yacTu BO3ACHCTBUSA MEXaHHYECKUX
(hakTOpoB JOKHO cO0TBETCTBOBATH ycioBusaM JI mo TOCT 23216.

6.2 TpancnopTUpoBaHUE JOJIKHO IPOU3BOIUTHCS B YHAKOBKE MPEINPUSTUSI-U3TOTOBUTEIIS.
JlomyckaeTcsi TpaHCIIOPTUPOBATh MPeoOpa3oBaTeayd BCEMH BHIaMU TPaHCHOPTa Ha JItoOble paccTo-
SIHUSI C COOJIIOZICHHEM IPaBWII, YTBEPKAEHHBIX COOTBETCTBYIOLUIUMHU TPAHCHOPTHBIMU BEIOMCTBA-
MHU.

7 YTUJIU3ALIUSA

7.1 Yrtunuzauus npeoOpa3oBaresnieil IpOU3BOIUTCS B MOPSIIKE, YCTAHOBIEHHOM Ha MpeAINpu-
ATUU-TIOTpEOUTETIE.

7.2 YTunuzauus AparoleHHbIX MaTepUaloB IPOBOAUTCS B COOTBETCTBUHU C TPeOOBaHUSIMU
uHcTpyKuuu MunucrepctBa ¢punancoB Poccuiickoit @enepannu, yreepxaéHHon npukazom Ne 68H
ot 29 asrycra 2001 roxa.

8 T'APAHTUU U3T'OTOBUTEJIA

8.1 IlocTaBuiuk (M3roTOBUTENH) TAPAHTUPYET COOTBETCTBHUE IMpeolOpa3zoBareneil TpeboBaHU-
SIM TEXHUYECKHUX YCIIOBUH TIPHU COOITIOCHUH TTOTPEOUTENIEM YCIOBUM IKCIUTyaTaluu (IpUMEHEHU),
TPaHCIIOPTUPOBAHUS, XPAHEHHUS, MOHTaXa YCTAHOBJIEHHBIX B HacTosieMm PO.

8.2 T'apaHTHpOBaHHBIN CPOK IKCIUTyaTaluu mpeobdpaszoBareneit 3 (Tpu) roga ¢ MomeHTa (1a-
ThbI) IPUEMKHU IIpeoOpa3zoBaTeis, yKa3aHHOTO B 3TUKETKE.

8.3 T'apanTus HE pacmpoCTpaHSETCs Ha MPeoOpa3oBaTeNId, TMOJBEPIIIHECS JFOOBIM IOCTO-
POHHHUM BMEIIATEIbCTBAM B KOHCTPYKIUIO ITpeoOpa3oBaTeiell Ik UMEIOIINUX BHEIIHUE ITOBPEXK/Ie-
HUSL.

8.4 T'apaHTus He pacnpoCTpaHseTCs] Ha AIEKTPUUYECKUN COEIUHUTEh, MOHTAXKHBIE, YIUIOT-
HUTEJbHbIE, 3AIUTHBIE U APYTUe U3/EIINs, IOCTABIsIEMbIE C IPE0OPa30BATEISIMHU.

8.5 T'apanTuiiHoe o0cimyXuUBaHUE NPOU3BOAUTCS MpeanpustueMm-usroropurenem. [locrra-
PaHTHUIHBINA PEeMOHT npeoOpa3oBaTesiell MPOU3BOAATCA [0 OTIACIBHOMY JI0IOBOPY.

9 CBEIEHUSA O CEPTUOUKALIUUN

9.1 Tum npeoOpa3zoBareneii nasinenus n3meputenbHbix CJB 3aperucrpupoBan B ['ocynap-
CTBEHHOM peecTpe cpeAcTB u3Mmepennid mog Ne 28313-11 w gomymeH K nmpuMeHeHuto B Poccwii-
ckoit dexpepanumy.

9.2 CeuperenbctBo _RU.C.30.005.A Ne 44520 00 yTBep>XJIeHUHM TUIa TpeoOpaszoBareneit
nasienus usmeputenbHbix CJIB cpokxom neitctBus no 05.12.2016 ¢ .
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Ipuioxenue A
(obs13aTenpHOE)

CxeMa noakJ/4eHus npeodpasosarteJiei

Pa3bém npeobpaszoBareneit

Llenb KOHT.

+Unut 1 +

RH

2
—Bbixon 3 — e
Kopnyc 4

HNIT — “cTOYHMK MUTAHUS ITOCTOSIHHOT'O TOKA
Ry — u3MepurenbHas Harpys3ka

[Ipumeuanue— BoBous 2, 4 npu 3KCIUTyaTalii He MOAKIIOYATh.

Pucynok A.1 — Cxema noaxirodeHus mpeoodpazoBartemnei.
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IIpuioxenue b
(oGs3aTeBHOE)

I'abapuTtHblii yepTex npeodpasoBarTesei

S27
i
~ e
S or &
——
—————1
Y
— 02+2 _

B MunmmumeTpax

B A | b |C

| ) M20x1,5 | 20 | 5 | 6

G»" 21 | 5 | 6

—

L0
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Hpuiaoxenue B
(oGs3aTeBHOE)

PexkomeHnayemblie MOHTAKHbIE THE3/IA VISl YCTAHOBKM npeo0pa3oBaTeJiei

/728,
120
| y D

Bl N

. r o |-

o / B MuumMeTpax
0, 1A o T d di [d2 [L]LI]1L2
Ve < A ’ M20x1,5 | 7 [ 12 [24 [ 18 [ 3,5
Vs / g G | 7 | 12 [ 241835

_.CZ._

Pucynok B.1 — MonTaxHoe rues3io s npeodpazoBarene

Pucynok B.2 — YcranoBka npeoOpa3oBareneil Ha pabodeil MarucTpaim
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Jlns 3ameToK
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