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Hacrosimiee pykoBOJICTBO MO 3KCIUTyaTallMd PACIPOCTPAHSIETCS HAa TIpeoOpa3zoBaTeIH
nasieHus: uamepurenbasie CJIB ¢ mudpoBbiM BeixogHeiM curHaiom (opmata CAN
pa3IMYHBIX KOHCTPYKTHBHBIX HWCIIOJIHEHWH (B JaimbpHEiIIeM — mpeoOpa3oBaTesn),
COIEPKUT CBeIeHHsT 00 yCTpOWCTBE U TMpHUHIUIIE PpabOThl Tpeodpa3oBaTeiei,
TEXHUYECKUE XAPAKTEPUCTHUKUA W JPYTHE CBEICHUS, HEOOXOIWMBIC ISl MPaBUIBLHOU
SKCIUTyaTauu  (MCHOJB30BaHUSA, XPAaHEHHS M TEXHUYECKOTO  OOCIY)KHBaHUA)
npeoOpaszoBaTese.

1 OIIMCAHHME U PABOTA

1.1 Has3uaueHnue

1.1.1 llpeoOpa3zoBarenu mMpeaHA3HAYEHBI [UIsl  HENPEPHIBHOIO  M3MEPEHUs W
npeoOpa3oBaHus JaBJeHUs aOCOJIIOTHOTO, M30BITOYHOIO,  pa3peKeHUs, JIaBJICHHS-
pa3pexeHusi, pa3HOCTH [ABJIEHUUW W THAPOCTATHYECKOTO JIaBJIEHUS HEUTpalIbHBIX U
arpecCUBHBIX, Ta3000pa3HBIX W JKHUIKHUX Cpell B MU(PPOBON curHaia Ha Oa3e mHTEp(eiica
CAN.

Obnacmv npumeneHus. METPOJIOTHYECKUE CIIYXKObI, aKKpPEIUTOBAHHBIE Ha TIPABO
MOBEPKH W KaIUOPOBKH CPEICTB HM3MEPEHHs HABJICHUSA, CHCTEMbl aBTOMATHUECKOTO
KOHTPOJISI, PETyJIUPOBAHUS W YIOPABJICHUS TEXHOJOTHYECKMMH TIPOIleCCaMHu  Ha
NPEAUPUATAAX Ta30BOM, METAJUIyprU4eCKOW, XMMHWUYECKOW, IHINEBOW  OTPACIIAX
IIPOMBITIICHHOCTH.

1.1.2 TllpeoOpazoBarenu otHocsaTes kK uanenusim ['CIT ([ocymapcTBenHast cucrema
HPOMBIIUICHHBIX TPHOOPOB U CPEJCTB AaBTOMATU3AIINH).

1.1.3 IlpeobpazoBaTenu OTHOCSTCS K U3 0EITUSIM OJTHOKAHAJILHBIM,
0JIHO(YHKIIMOHAJIbHBIM, BOCCTAaHABIMBAEMbIM U PEMOHTHUPYEMBIM TOJIBKO B YCIOBHSX
PEANPUATUS-U3TOTOBUTEIIS.

1.1.4 KoHCTpyKIIMS M MIOKPBITHE MpeoOpa3zoBaTesie 00ecreuyrnBaT yCTOMYMBOCTD K
MacjiaM ¥ MOIOIIIUM BEIIECTBAM.

1.1.5 [IpeoOpazoBarenu mpenHa3HAuYCHbI AJis1 pabOThl MPU aTMOCHEPHOM JIaBIICHUU
ot 66,0 10 106,7 xI1a (ot 498 10 800 MM PT.CT.) ¥ COOTBETCTBYIOT IpyIIle ncnoaHeHus P1
o ['OCT P 52931.

1.1.6 [IpeoOpa3zoBarenu BBIOJHAIOTCS KaKk B OJHONPENCTHHOM, TaKk U B
MHOTOIIPEACIIBHOM HWCIIONHEHUH. [[711 MHOTONpEenenbHOTO HCIOJHEHHS CYIIECTBYET
BO3MOKHOCTbH 33JJaHUs 10 TPEX MpeAesioB U3MepeHus, 6arogaps 4yeMy npeoopa3oBarenu
MOJI/ICP)KUBAIOT BBICOKYIO TOYHOCTh HW3MEPCHHS B IMHPOKOM AHMANa30HE BXOJIHBIX
JTaBJICHUM.

1.1.7 TlpeoOpa3zoBaTen HE cojepkaT MaTEpPUAJIOB M BEIIECTB, BPEIHBIX B
HKOJIOTMYECKOM OTHOILIECHUU JJisi YeJOBEKa M OKpPYXKAaIoIIeW Cpelbl, MO3ITOMY IIpH
OKCIUTyaTaluu  (MPUMEHEHWH), HWCIBITAHUSAX, XPAHCHWHW, TPAHCIOPTHPOBAHUU |
yTUJIM3AI[MU HE OKa3bIBAIOT BO3/IEHCTBUS, OMMACHOTO B SKOJIOTUYECKOM OTHOIIECHUHU.

1.1.8 [IpeanpusiTe-u3roTOBUTENh OCTaBIsieT 3a CcOOOM MpaBO HA W3MEHEHHUE
KOHCTpYKIIMU TmpeoOpa3zoBarencit CJ[B u THUMOB KOMIUIEKTYIONUX U3EIUil  0e3
YXYIICHHS €T0 XapaKTePUCTHUK.

1.1.9 CrpykTypHas cxema YCIOBHOTO OOO3HaueHHs mpeoOpa3zoBaTeneil IaBICHUS
M3MEPUTETHHBIX MTPUBECHA B IPIIIOKCHUH A.
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1.2 TexHu4yecKkue XapaKTepUCTHKH

1.2.1 OcHOBHbIE TEXHUYECKHE XapAaKTEPUCTUKU TPUBEACHBI B DJTUKETKE Ha
KOHKPETHBIN TPpeoOpa3oBaTeb.

1.2.2 TlorpenrHoCTh OMpeeeHUs TEeMIIEpaTypbl H3MEPSIEMOU CpPeIbl HE TPEBBIMIACT
3 °C.

1.2.3 IIpeoOpa3oBarenu yCTOMYUBBI K BO3JCHCTBUIO HUCIBITATENHHOTO JABJICHUS B
COOTBETCTBHUM C TaOiulel 1 ¥ BhIICPKUBAIOT MEPErPYy3Ky UCIBITATEIbHBIM JaBJICHUEM B
TeyeHue 15 MuHyT.

[IpeoOpazoBarenu pa3HOCTH [aBJICHUW — TMPOYHBIE UM TEPMETHYHBIC MOCTE
BO3JICHCTBUS peeNbHO-10IyCTUMOTO pabouero M30bITOYHOTO JABJICHUS
JUTUTENIHOCTBIO He OoJiee 1 MUHYTBI C COOTBETCTBUU C TaOIULIEH 2.

[IpeoOpazoBarenn H30BITOYHOTO JABJICHHUS C KOPPO3MOHHOCTOMKOW OTKPBITOM
MEMOpaHOW - MPOYHBIE W TEPMETHYHBIC TOCIE BO3JEHCTBUS MPEIEIHHO-TOMYCTUMOTO
NEPEerpy304YHOro JaBIEHUS JUIMTEIbHOCTHIO HEe Oonee 1 MHUHYTBI C COOTBETCTBUH C
TabauIen 3.

Ta6numa 1— BenuduHbI UCTIBITATEIHHOTO JIABIICHUS MTpeoOpa3oBaTeneit

BepxHue npenenbl u3MepeHHi HcnpiTaTenbHOE TaBIICHHUE, Mpiveuanye
(BITIN), MIla B % ot BIIN
Or 0,01 no 16 BxIIIOU. 125 —
Cs. 16 » 60,0 » 115 —
» 60,0 » 100,0 » 110 —

[Ipumeyanus

1 JIns mpeoOpazoBaTeneil MaBIeHUS-pa3peKEHUs] BEPXHUH Tpenen W3MEPEHHs NMPUHUMAETCS 0
N30BITOYHOMY JJABJICHUIO.

2 Jlns mpeoOpa3zoBaTeneil aOCONMIOTHOTO JaBieHust ¢ BepxHuM mpexnenom Hmwke 100 xlla
UCHBITATEIbHOE JIABJICHUE PABHO aTMOC(HEPHOMY.

Tabnunma 2— BennuuHsl npeaenbHO-A0MYCTUMOTO MEPErpy30UHOTO JaBICHUS IS
npeoOpa3oBaTeneil pa3sHOCTU JaBJIEHUS

IIpenenbHO-H0MIyCcCTUMOE
Bepxuue npenenst usmepennii (BITH) pabouee n30BITOYHOE AaBieHHE, [ [pumedanne
MIla
Or 0,25klla po 1,6 kl[la BKiIIOU. 4 —
Cs. 16klla » 10,0xlla » 10 —
» 100klla » 16MIla » 25 —
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Ta6numa 33— BenuuuHsl NpeAebHO-A0MYCTUMOTO NIEPETPY30UHOTO JAABICHUS IS
npeoOpa3oBaTeniel  M30BITOYHOTO  JIaBIIGHUS C  KOPPO3MOHHOCTOMKOW  OTKPBITOU

MeMOpaHo

Bepxuue mnpenenst usmepenuii (BITN),[[IpenensHo-momycTumMmoe Tpiveuanue

MIla neperpy3ouysoe aasiaenue, Mlla
Or 0,01 no 0,06 BKJIIOY. 0,1
Cs. 0,06 » 0,25 » 0,8 Jns  mpeoOpaszoBateneit ¢
» 0,25 » 1,0 » 4.0 npenenoM OCHOBHOI1
» 1,00 » 2,5 > 7,5 MOTPEITHOCTH, PABHOW WIIN
» 2,50 » 6,0 > 18,0 Beimie £0,25 %
» 6,00 » 16,0 » 70,0
» 16,00 » 100,0 » 110,0
Or 0,25 » 04 » 0,6 .
> 0,6 > 16 > 2.5 Jns mpeoOpazoBareneit c
> 2.50 > 4.0 5 6.0 npeeoM OCHOBHOM
Co. 400  » 100 S 160 TIOTPEIITHOCTH, paBHOM
Or 1600 » 400  » 60,0 *0.15 % rmie
Cs. 40,00 » 100,0 » 110,0

1.2.4 HomuHanbHas cTaTHYeCKas XapaKTEepHCTHKa NpeoOpazoBaTensl JHHEWHHas,

COOTBETCTBYET BHUIY.:

riue

k-P

S=Sy+——,
° " Pg— Py

S — TekyIiee 3HaUYCHKE CUTHAJIA;
So— CMeIlIeHHe CUTHAjda MNpPU HYJIEBOM 3HAYCHHU H3MEPSCMON BEIMUYWHBI (Is
CTaHIApPTHBIX ycIoBHi S = 0);

P — 3HayeHue U3MepseMOil BEIUUHNHBI,
Py — BepxHuUl nmpeaen n3MepeHmi;
Py — HwkHUN npenen u3MepeHuid, (IS craHAapTHBIX yciaoBuid Py = 0 mist Bcex

npeoOpa3zoBareneil, kpome VB, 1y KoTopsixX Py B (pOopMyIly OJICTABISAETCS CO
3HAKOM «MHHYCY;

kK — koadduimeHt npeodpa3oBaHus U3MEPSEMON BEIIMIHHBI:
— k = 100 % 1 BBIXOJHOIO CHTHAJIa, BHIPAKAEMOT0 B IPOIEHTaX OT JUala3oHa
VU3MEpPEHUH,

— k = (Pg — Py) — Ul BBIXOJHOI'O CHTHAJIa, IPEICTABISIONIEr0 COO0M pa3sMEPHYIO
sennunny (kIla, ITa, MIla u T.1.).

1.25 Bapnaum{ BBIXOOAHOI'O CHI'HaJla HC TIIPCBLIIACT IIOJIOBHHBI IIPCACIIOB

JIOITyCKAa€MOW OCHOBHOU IMOTPELIHOCTH.

1.2.611lpenensl MOMOTHUTEILHON TPHBEISHHONW IOTPENTHOCTH MpeoOpa3oBaTeei

Pa3HOCTU JIaBJICHUM M THAPOCTATUYECKOIO JIaBJICHUS MPHU JABYXCTOPOHHEM HArpy>KE€HUU
pabounM M30BITOYHBIM TaBJICHUEM JIOJDKHEI ObITh, % ot BIIU:
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P 6P max
=K pa :
)/p f PB
rae K mis mpeobpa3oBarerneit
¢ makcuManbHbIM BITU no 1,6 xIla BxirounTensHO +0,20%/1MI1a;

Ks ¢ makcumansabiM BIIU cBeie 1,6 klla mo 10 kIla BxarounTensHO +0,08%/1MI1a;
K: ¢ MmakcumaiisabsiM BITU cBeite 10 xI1a go 250 kI1a sxirountensao  +0,04%/1MI]1a;
Ks ¢ makcumansabiM BITU cBeime 250 kI1a +0,02%/1MI1a;
Ppas — 3Hauenune pabodero n30bITounoro nasnenus, Mlla;
Pmax — MakcuMasbHbIM BepxHUi npenen uamepenus, Mlla;

Pg — BepxHUil npeaen u3MepeHuit, Ha KOTOpbIi HacTpoeH npeodpaszosareinb, Mlla.

1.2.7 JlomonHutenbHas mnorpemHocts, % ot BIIM, BbI3BaHHas BO3IEHCTBHEM
BHEIIIHET0 MEPEMEHHOr0 MarHUTHOro mosst HanpskEHHocThio 400 A/M, yactoToit 50 I'ip
WIM BHEIIHETO TIOCTOSHHOTO MAarHUTHOro 1oy HanpspkéHHocThio 400 A/Mm, He
npesbimaeT 20 % oT TONOHUTEIFHON OCHOBHOM IOTPENTHOCTH U HE HOPMHUPYETCS.

1.2.8 Ilo ycrolumBOCTH K MEXaHWYCCKHM BO3JCHCTBUSAM IpeoOpa3oBaTein
SIBJISIFOTCSI BUOPOYCTOMYHUBBIMUA U COOTBETCTBYIOT:

— mo ['OCT P 52931 koncrpyktuHbie wucnonHeHuss K00, K02, KO04, KO5
COOTBETCTBYIOT KiaccupukanmuoHHoi rpymme G2 W BO3ACHCTBHUIO MHOTOKPATHBIX
MEXaHHYEeCKHX yIApOB IPH MHKOBOM 3HAYCHWMH yiapHoro yckopermst 98 m/c® (10g) u
mmtenbHOCTH 2-50 Mc, TpeoOpa3oBaTeNM OCTAIBHBIX KOHCTPYKTHUBHBIX HCITOJTHCHHM
COOTBETCTBYET Irpynie V3;

—1no OCT 32.146 — rpynne MM1.

1.29 Tlo ycTOMYMBOCTH K KIMMAaTHUUYECKUM BO3JCUCTBUSM IMpeoOpa3oBaTesin B
3aBUCUMOCTH OT BUJIa UCTIOJIHEHUSI COOTBETCTBYIOT:

— 10 'OCT 15150 rpynnam YXJI3.1, ¥2, T3;

— 1o OCT 32.146 rpynmam K6, K7.

1.2.10ITo yCTOMYMBOCTH M TPOYHOCTH K BO3JCHCTBHUIO TEMIIEPATYP OKPYKAIOIICH
Cpenbl ¥ BIAKHOCTH mpeobOpaszoBarenu oTHocsaTcs k rpymmam Cl, C4, B4 1o
I'OCT P 52931.

1.2.11Cpennee Bpemst HapaboTKku Ha oTka3 He 6onee 182000 vacos.

1.2.12 Cpennmii cpok ciayxObl mpeoOpa3oBareneit He MeHee 14 ner, kpome
IKCILTyaTUPYEMbIX TP HM3MEPEHUU TapaMeTPOB arpecCUBHBIX CpEIl, CPEIHUN CPOK
CITY’OBI KOTOPBIX 3aBUCHUT OT CBOMCTB arpeCCUBHOMN CPENIbI M YCIOBUH IKCILTyaTaIlHH.

1.2.13 M3omsimuss  SAEKTPUYECKUX — LIered  mpeoOpaszoBaTesiell  BbIIEPKUBACT
UCIIBITATEeNILHOE HANIPSDKCHHUE B COOTBETCTBHH C TaOHIICH 4.

1.2.14 ConpoTruBieHue  HW3O0JSLUMU  DJIEKTPUUYECKUX  IpeobpazoBaTenel B
HOPMAJIbHBIX YCIIOBUSIX, IIPU BEPXHEM 3HAUCHHUH MPeeNIbHON paboueil Temneparype, npu
OTHOCUTENBHOM BiaxHocTH 95 + 3 % u remneparype 35 + 5 °C npuBeneHo B Tabiuie 4.
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Tabnwmma 4 — Buxg u 3HaAUYCHHWE HCIHBITATEILHOTO HAIPSHKCHHUS IPU IIPOBEPKE
3JICKTPUYECKOMN NMMPOYHOCTH U3OJIAIUH, JIEKTPUUECKOE COTPOTUBIICHUE U30JIALUN

JlelicTByro1ee 3HAYEHUE
MCIIBITATEILHOTO HaANPSDKEHUS
nepeMeHHoro Toka umcroro 50 I
MPAKTUYECKH CUHYCOUTAIBHON (OPMBI C
KOO PHUIMEHTOM aMIUIUTYIIBI HE XYXKe
1,414+0,099, B,4q, HE MEHEE

Hopwmpbl
BHGKTpI/I‘{eCKOI‘ (0] COHpOTI/IBJIeHI/IH HN30JIA10UH,
MOwM, "He MeHee

npu BEPXHEM

IIPU  OTHOCHUTEJIBHOU
3HAYECHUU

BiaxxHoctd 95+ 3 %

IIPU  OTHOCHUTEJILHOU
B HOpPMaJbHBIX| BIAXXHOCTH 95+ 3 % | B HOpPMaNbHBIX

NpeaeabHON
YCIIOBUSIX u TEMIIEPAType | YCIOBUAX aGoucii U TeMueparype
354+ 5°C P 35+5°C
TEeMIIepaType
300 240 100 20 5

1.2.15 TIpeoOpazoBaTenr HE BBIXOAST M3 CTPOs NMPU OOPBIBE JMHUU CBS3H, MPH
KpaTtkoBpeMeHHOM (He 6osiee 10 ¢) KOpOTKOM 3aMbIKAaHHH JIMHUU CBSI3H.

1.2.16 IlIpeobOpazoBarenu HE BBIXOISAT U3 CTPOS MPH IOJaue HAMPsHKEHUS MUTAHUS
00paTHOM MOJISPHOCTH.

1.3 KoMiuiekTHOCTH npeodpa3oBaTesieit
1.3.1 KommnekTHOCTh ITpeoOpa3oBareseii mpuBeaeHa B TabIuIe S.

Tabnuma 5— KommaekrHocTh IpeoOpazoBaTeneit

HaumeHnoBaunue O0o3HaueHue Kout., mr [Tpumevanue
oot (cGamnenia » | ATBP:406239.001-XX 1 | coommercrmmes
p wm ATEP.420.00.00

COOTBETCTBUH C UCTIOJTHEHUEM) 3aKa30M
5 AI'BP.406239.001-032.C120T 1 B 3aBucumocTu ot

THKCTKA unu AI'BP.420.00.000T HUCIIOJTHEHUSI
PykoBoactBo o skcrutyataiuu | AI'bP.406239.001-07P2 1 Ha 100 mrr. amz B

OJIMH aJIpec

Metoanka moBEpPKU MIT 16-221-2009 1 To xe
Poserxa mo DIN43650A — 1 —

1.4 YcrpoiicTBo 1 paGoTa npeodpa3oBarteJiei

1.4.1 Tlpunuun pgeiicTBus npeoOpa3oBaTeNeil OCHOBaH Ha NpeoOpa3zoBaHUU
JABJICHUS H3MEpPSEMON cpefbl, BO3ACHCTBYIOLIEH Ha MeMOpaHy 4YyBCTBUTEJIBHOIO
ANIEMEHTa, B AJICKTPUYCCKUN CHUTHAJ, MPOMOPIIMOHATBHBIN MEXaHUYECKON AedopMaruu
MEMOpaHBI.

1.4.2 YyBCTBUTENBHBIN AJIEMEHT PACIIONIOKEH B KOPITyCe U3 HEPrKaBEIOIIEH CTalH.
JIJist IpucoeIMHEeHHsI K MarucTpaiu JaBJIEHUSI Ha KOPITyce UMEETCsl pe3b00BOM MITyLEp C
raikor. Ha xpsliike kopmyca pa3meméH pa3bEéM Ul IOJAa4Yd NMUTAHUS Ha JATYUK U
MOAKJIFOUEHHUS €0 K JINHUU CBSI3U.

1.4.3 CurHan 4YyBCTBUTEIBHOTO »3JieMeHTa mnoctynaeT Ha Bxoa ALl wu

npeobpazyetrcs B nudpoByro ¢opmy. Yacrora mpeobpazosareneit ALl moxxer ObITH
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M3MEHEHA MOJIb30BATENIEM C YYETOM CKOPOCTH U3MEHEHUSI TABJICHUS] U3MEPSIEMOIl CpeJIbl:
IpY KBA3UCTATUYECKUX TMPOIECCaX PEKOMEHAYETCS BBIOMpPATh MUHUMAIIBHYIO YacTOTY
npeoOpa3zoBaHusl JJisl YMEHbIIEHUs] cOOCTBEHHBIX 1IyMOB AIIIl ¥ moBbIIIEHNS TOYHOCTU
U3MEpPEHUN M, HA00OPOT, IS TPOIECCOB C OOJIBITUMHU CKOPOCTSIMH U3MECHECHHUS JIaBIICHUS
CJEAYET MOBBIIIATh YaCTOTY MPeoOpa3oBaHUs.

1.4.4 Tudposoii curnan ALII cuuTeiBaeTCsI MUKPOKOHTPOJIIIEPOM, KOPPEKTUPYETCS
C y4y€TOM HACTPOEUYHBIX  KOI(PQUIIMEHTOB, YCTPAHSAIONIUX  HEJIUHEHMHOCTH U
TeMIlepaTypHbIe 3aBUCUMOCTH MIEPBUYHOIO MpeoOpa3oBaTesisl AaBieHUs, Tpeodpa3yeTcs B
3Ha4YCeHUE JaBJICHUS U BBIIAETCS O 3aMPOCY B JIMHUIO CBSI3H.

1.4.5 MUKpOKOHTpOJUIEp MOKET  BBINOJHUTH  OINEpaluud 10  YCPEAHEHUIO
(memrdupoBaHUI0) BBIXOJHOTO CHUTHAJIA C YHCJIOM IIAroB, 33JaBacMbIX MOJIb30BATEIICM,
YTO MPU MEJJICHHO MEHSIOUIEMCS JAaBJICHUH MTO3BOJISIET MOBBICUTH TOYHOCTH MOJy4aeMOro
pesynbTata. [Ipy 3TOM KpaTKOBpEeMEHHBIC CKAUKH TaBJICHUS OYAYT CTIIa)KEHBI.

1.5 MapkupoBka

1.5.1 Ha kpsimike npeo6pa3oBaresneii MapKUPYIOTCs HaAMUCH B cooTBeTcTBHM ¢ K/I!

— TOBApPHBIN 3HAK WJIM HAMMEHOBAHUE MPEANPUITHI-U3TOTOBUTENS;

— KOHCTPYKTHBHOE€ HCIIOJHEHHUE,;

— 3aBOJICKOM HOMEp IpeoOpazoBaTeseH;

— J1aTa U3rOTOBJICHHS (MECSII, TOJ).

1.5.2 Enunsbiii 3Hak oOpamenus TP TC wu 3HaK yTBEp)KIEHHsI TUIIAa HAHOCSITCS
M3rOTOBUTENIEM Ha TUTYJIBHBIHN JIUCT 3TUKETKH TUIIOTPAQCKUM CIIOCOOOM.

1.5.3 Orruck xneitma OTK wu3roroBurenss M 3HAK [OBEPKU CTaBATCA B
COOTBETCTBYIOILNE PA3/I€Ibl ITUKETKU.

1.6 YnakoBka

1.6.1 YmakoBka mpeoOpa3oBareiieii o0ecriednBaeT COXpaHHOCTh IpeoOpa3oBarTeseit
IIpYU XpaHEHUU U TPAHCIIOPTHUPOBAHUHU.

1.6.2 Ilpu ymakoBke BXOAHOE OTBEPCTHE KaMepbl HM3MEPUTEIBHOrO OJI0Ka U
KOHTAKTBI COSAMHHUTENS SICKTPHISCKOTO 3aKPHITHI (€CIIM 3TO MPEAYCMOTPEHO B JIOTOBOPE
MOCTAaBKH) 3alIUTHBIMU KPBIIIKAMH, MPEIOXPAHSIIONIMMHI OT 3arpsA3HCHUsS BHYTPCHHIOO
MIOJIOCTh YYBCTBUTEIIBHOTO JIEMEHTA M KOHTAKTHI COCTMHUTEIS JICKTPUUECKOT0, a TaK JKe
OT MEXaHWYECKUX TOBPEKICHUN — pe3b0y MPUCOSAMHHUTEIBHOTO IITyIepa U Pe3n0y
COCTMHUTETIS.
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2 HNCIHOJb30OBAHME I10 HASHAYEHHIO

2.1 IkcmiryaTallMOHHbIE OTPAHUYEeHUs

2.1.1 He pomyckaeTcsi mpuUMEHEHHE MpeoOpa3oBaTenell Iisi U3MEpPEeHHs aBJICHUS
Cpell, arpecCUBHBIX MO OTHOLIEHUIO K MaTepuajgaM KOHCTPYKLUHMH MpeoOpa3oBaTelieH,
KOHTAKTHUPYIOIIUM C U3MEPSIEMOU CPEION.

2.1.2 IlpeoOpa3oBarenu, HCHOJb3yEeMblE [JIsi MpPeoOpa3oBaHUs  HU30BITOYHOIO
JaBJ€HUS Tra3000pa3HOr0 KHUCIOpPOJa M KHUCIOPOJIOCOJEpKAIIUX Ta30BbIX CMECceH,
3aIperaeTcs MPUMEHSTh BO B3PHIBOOMACHBIX yCIOBHSIX.

2.1.3 He pnomyckaeTcs MEXaHMYECKOE BO3JCHCTBHE HA MeMOpaHy MpUEMHHUKA
JABJICHUSI CO CTOPOHBI TIOJIOCTH U3MEPUTENBHOTO OJI0Ka.

2.1.4 Tlpwu skcrutyaranuu npeoOpazoBaTesieil HE0OX0IUMO UCKITFOUUTH:

- HaKoIUICHME U 3aMep3aHue KoHAeHcaTa B padouyMx Kamepax U BHYTpHU
COCMHUTENBHBIX TPYOOIPOBOAOB (15t ra3000pa3HBIX CPENICTB);

- 3aMep3aHHe, KPUCTAIM3ALHUI0 Cpelbl WM BBIKPUCTAJUIM30BBIBAHUE U3 HEE
OTJCJILHBIX KOMITIOHEHTOB (JIJIS1 )KUAKHX CPef).

2.1.5 DrnexTponuTaHue  mpeoOpazoBaTeNel  JODKHO  OCYHIECTBIATHCA ~ OT
CTaOMJIM3UPOBAHHOTO MCTOYHHKA HANPSHKEHUS MOCTOSHHOTO TOKa. VICTOYHWK MUTaHUS,
UCTIONB3YEMBIA 11 TUTaHWS B OKCIUTyaTallMOHHBIX YCJIOBUSAX MpeoOpa3oBaTeneit
00LIENPOMBIIIEHHOT'O UCTIOTHEHUS, IOJKEH YAOBIETBOPATH CIEAYIOIIUM TPEOOBAHUSIM:

- conpotuBieHue uzoanuu He menee 100 MOw;

- BBIJEP)KUBAThH UCIIBITaTEIbHOE HampshkeHue 1,5 kB mpu mpoBepke 31aeKTpruuecKoi
IPOYHOCTH U3OJISALINH;

- mynbcanus  (ABOWHAsE aMIUIMTYJa) BBIXOJHOIO HANPSDKCHUS HE JIOJDKHA
npeBbiiaTh 2 % OT HOMHMHAJIBHOTO 3HAYEHHS] BBIXOJHOTO HAIpPSKEHUS IMPU YacTOTe
rapMOHUYECKUX COCTABIIAIONINX, He TipeBbimatomend 500 I'.

- WCTOYHUK NUTaHus (KaHAJI MCTOYHHMKA MUTAHUS, HEIMOCPEICTBCHHO MHUTAIOIINN
npeoOpa3oBaTesiv) JODKEH OBITh pacCYMTaH WM YCTAHOBICH Ha OTrpaHUYCHHE
BBIXOJIHOTO MOIIHOCTH YPOBHEM, OJM3KMUM K [JBOMHOMY 3HAa4€HHUIO MOTpeOsIsseMOi
MOIITHOCTH TpeoOpa3oBaTeield, yKa3aHHOW B 3TUKETKe, HO He Oosee 150 B-A npu mroboi
Harpyske, BKIIoYasi KOpOTKOE 3aMbIKaHHE.

2.2 TloaroroBka nmpeodpa3oBareJieil K HCIOJIb30BAHUIO

2.2.1 Tlpu mosyuyeHun mpeoOpa3zoBaTesiell HEOOXOIUMO OCMOTPETh YMAKOBKY H,
yOeIMBIIIKCh, YTO OHA HE UMEET MOBPEXKACHH, MPOU3BECTH PACIIAKOBKY.

2.2.2 TlpoBepuTh KOMIUIEKTHOCTH MpeoOpa3oBaTeeil B cooTBeTcTBUM ¢ 1.3

2.2.3 BHemHHM OCMOTPOM ClEIyeT MPOBEPUTH MpeoOpa3oBaTeid W Pe3bOOBBIC
COEIMHEHUS Ha OTCYTCTBUE BUAUMBIX ITOBPEKICHUHI

2.2.4 Tlocne TpaHCTIOPTUPOBAHMS B YCJIOBHUAX OTPULIATEIBHBIX TEMIIEPaTyp
OKpy)XaloIlel cpenbl MepBOe MOAKIIOYEHHE IMpeoOpa3oBareneii K  HCTOYHHUKY
AIIEKTPONHUTAHUSA JOIYCKAETCs MOCIE BBIACPKKU MpeoOpazoBaTeneil He MeHee 3 4acoB B
HOopMasbHBIX ycnoBusax mo ['OCT 15150.

2.2.5 IlpoBepuTh MEroMMETpPOM C HOMHUHaJbHBIM HampsbkeHuem 500 B
COTMPOTUBIICHUE DJEKTPUUECKON H3O0MAMU MEXIy KOpIycoM mpeoOpa3oBaTeneii u
AIIEKTPUYECKH 3aMKHYTBIMH MEXIy COOOW BBIBOJAMHU COCIUHHUTENS JIIEKTPUIECKOTO.
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Otcuér mOKa3aHWi, OMPENENAIOMUX JJICKTPUUECKOE COMPOTUBICHUE  H3OJISIIHH,
IPOU3BOIUTH TOCIIE MPUIIOKEHUS HAMPSHKEHUS K UCTIBITYEMBIM TIEISIM MpeoOpa3oBaTenen
W YCTAaHOBJICHUS TIOKa3aHW MerommeTpa. [IpoBepky MpOBOIWTH B HOPMAIBHBIX
ycrnoBusix. B ciydae ecnu comportuBieHue anekTpudeckoit miomsiiuu meHee 100 MOw,
npeoOpa3oBaTeIN CICIyET 3aMEHUTb.

2.2.6 IlpuémMHUK  fgaBieHHs  mpeoOpa3oBaTelied W MOHTaXHBIE  YacTH,
npelHa3HaueHHbIe JUIsl MpeoOpa3oBaHMUs JABJICHHMS Tra3000pa3HOro KUCIOpOAAa U
KHCJIOPOJ0COEPKAIINX CMECEH, JOJKHBI ObITh OUHUIIEHbI U 00e3xupeHsl o PJI 92-0254.

2.2.7 Tlpu MoHTaxe mpeoOpasoBareneii Ha 00BeKTe (BBOJE B IKCILTyaTaIlHIO)
HE0OXO0IMMO PYKOBOJICTBOBaThCs HacTtosamuM PO, rnasoit 3.4 19311, rmasoit 7.3 [1YD, a
TaKxXe:

- ra0apuTHBIM  4YEpPTEKOM  mpeoOpazoBareneil W BApUAHTOM  YCTAHOBKHU
(mpunoskenus b u I);

— JPYTHUMH JOKYMEHTAaMH, ICUCTBYIOIMMUMH Ha TIPEANPHUATHAH, PETIAMEHTUPYIOITUMU
UCIIOJIb30BAHUE CPEJICTB U3MEPEHUS JTABJICHHUS.

2.2.8 Tlonoxenue mpeoOpaszoBarenell P MOHTAXKE — MPOU3BOJIBHOE, YAOOHOE IS
MOHTaXXa, JEMOHTaXXa M 00ciyxuBanus. MoHTax npeodpaszosateneii ¢ BIIN mo 100 kIla
U C OTKPBITOM MeMOpaHOW (MMEIOIUX CHIIbHYIO 3aBHCHMOCTH BBIXOJHOTO CHTHAIa OT
MOJIOKEHHUST MPeoOpa3oBarTess) ¢ LEIbl0 COXPAHCHHS METPOJOTHYCCKUX XapaKTEPUCTHK
HPEIMOYTUTEIIBHO YCTaHABIMBATL BEPTHKAIBHO IITYLEPOM BHHM3 (B TaKOM IOJOKECHUHU
OHH KaJIMOPYIOTCS Ha MPEANPUATHU-U3TOTOBHUTEIIE).

2.2.9 Cnenyer u3zberarb NMOBPEXKACHUN NMPUCOSIUHUTEIIBHOM pe3b0Obl U Iepekoca
npeoOpa3oBaTeiel NpH YCTaHOBKE U 3aTSATMBAHUM, a TaKXe IMpPU OTKPYYHMBAHUU
npeoOpazoBaTeieil.

2.2.10 3anpemaercss TOpu  MOHTaXE UM JACMOHTa)Xe IPHUKIAJBIBATh  YCHIINAE
3aTsAruBaHus (OTKPYUYHMBAHMS) K KPBIIIKE KOPITyCa, a TAKXKE K COSTUHUTEIIIO.

2.2.11 Tlpu moHTaXxXe mpeobpaszoBarenieldl yCuiIre 3aTATUBAHUS, IPUKIIAIBIBAEMOTO K
raifke Kopmyca, He JJOJIKHO MPEBHIIATh:

- 26 H-m — nnsa ucnionaennit CJIB co mryniepom M12x1,0;

- 60 H-M — mns ucnonnennii C/IB co mrynepom M20%1,5.

2212 Jlna wucnomaennit  CJIB  co mrymepom M12x1,0 pexomeHmyercs
yCTaHaBIUBaTh (MpujiokeHrue B) YIUIOTHSIONYI0 PE3MHOBYIO MPOKJIAAKY TOJIUHOW 5—6
MM MEXKIy TalKoW Kopryca u paboded Maructpanbio (COCIMHUTEIbHOW JIMHUEH,
nepearonieit napiaenue). He momyckaeTcss ymop raikv KOpIyca B METa/UIMYECKYIO YacTh
COCIMHCHHS C BHEIIHEH ra30BOI WM THAPABINYECKON JUHHEH (pabodeil MarucTpasibio,
COEMHUTEIILHOM TUHUCH, TTepeIatoleii 1aBIcHuE).

2.2.13 Jlna ucnonaenue CIAB co mrynepom M20x1,5 yrmioTHeHue 111 COeAUHEHUS
tuna 3 wucnoiaHenue 1 mo ['OCT 25164 pexomMeHIyeTCs BBINOJHIATHL C ITOMOIIBIO
MIPOKJIA]IKH.

3anpemaercss UCMOJb30BaTh YIIOTHEHHE MO pe3boe (makus, JeHra ®YM) nias
o0ecrie4yeHNs] TEPMETUYHOCTH COeJMHEHNS, TAK KaK MOKeT MPON30iiTH NMOBpPeKIeHue
MeMOpaHbl  OOJBIIMM  JaBJe€HHEM, BO3HHKAKOIIMM MPUH  3aKPYYMBAHUHU
npeodpa3oBareJisi B 3aMKHYThIl 00bEM HECXKUMAEMOM KUIKOCTH.

MonTax mnpeoOpa3oBaTesii Ha padodee MeCTO OCYHIECTBJSETCH TIaeYHbIM
KJIIOYOM 32 IeCTUTPAHHMK IITyLepa.
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3anpemaercss MCIOJB30BAaTh KOPIYC IpeoOpa3oBaTelisi B KaYecTBe JJIEMEHTA
MOHTAxka WM KpeivieHus. IIpm MoHTake 3ampemiaercss NPUKJIAABIBATE YCHJIHMA K
KOPIIYyCY JaT4YHMKa, B TOM YHCJe ¢ MOMOIIBI0 TPYOHOro KJIKO4Ya, BO M30ekaHHe ero
MOBPEKACHHS.

2.2.14 Tlpu wMoHTaxke mpeoOpa3oBaTeneil CleIyeT Yy4YUTHIBaTh CIEIYIOIINE
pEKOMEHJaIuu:

— OKpy»Karollas cpeaa He JOJDKHA COJNEpP’KAaTh IMPUMECEH, BBI3BIBAIOIINX KOPPO3HUIO
neTanei nmpeodpa3oBaTese;

- B clly4ae yCTaHOBKU IpeoOpa3oBaTeseil HeMmOCPEeACTBEHHO Ha TEXHOJIOTHYECKOM
o0opy/n0BaHUM U TpyOONPOBONOB JIOJIKHBI TNPUMEHATHCS OTOOPHBIE YCTPOMCTBA C
BEHTWJISIMHU U1 00€CTIEYEHHs] BO3MOXKHOCTHU OTKJIIOUEHUS U POBEPKH NpeoOpa3oBarenei;

- pa3Melmarb OTOOpHBIE YCTPOWCTBA PEKOMEHJYETCS B MECTaX, IZIe€ CKOPOCTh
JBIDKCHUS pabodeit cpebl HAaMMEHBIIasl, TOTOK 0€3 3aBUXPEHUH, T.€. Ha MPSIMOJIMHEHHBIX
ydacTKax TpyOONpOBOJOB MpH MaKCUMaJIbHOM PACCTOSHHUU OT 3alOpHBIX YCTPOMCTB,
KOJIEH, KOMIIEHCATOPOB U IPYTHUX THIPABINYECKUX COCAUHEHUN;

- MpU TMYyJbCHUPYIOIIEM JaBJICHUH pabouell cpenpl, TUApOydapax OTOOpHbBIE
yCTPOMCTBA JOIKHBI OBITH C OTBOJIAMHU B BUJIE METICO0Pa3HBIX YCIOKOUTENEH;

- npu Temmnepatype cpeasl cBeime 80 °C oTOOpHBIE YCTPOHCTBA JOJKHBI OBITH C
OTBOJIaMU B BHUJIE COCAMHUTENIbHBIX JIMHUM, HE MO3BOJSIOLIMX MOBBICUTh TEMIEPATYPY
pabouell cpelbl B NMPUEMHUKE NABIEHUs IpeoOpa3oBaTeieil WM OKPYXKaIoLEel Cpebl
BO3JIe npeodpazoBareneit ceoiiie 80 °C;

- coeAWHUTENbHbIC JMHUKM (pekoMeHayeMas uimHa — He Oonee 15 MmerpoB)
JIOJDKHBI MMETh OTHOCTOpOHHMH ykioH (He meHee 1:10) or mecra orOopa naBieHUS
BBEpX, K IIpeoOpa3oBarTeisM, €Ciau U3MepseMas cpesa ra3, U BHU3, K IIpeo0pa3oBaTessm,
€CIM M3MepsieMasl Cpella — JKUIKOCTh. B ciydae HEBO3MOXHOCTH BBIIIOJIHEHHUS 3THX
TpeOOBaHUN TPH W3MEPEHUH JIABJICHHS Tra3a B HIDKHEH TOYKE COCIUHHUTEIBHON JIMHUU
HEOOXOAUMO MPEAYyCMOTpPETh OTCTOMHBIE COCYIbl, a B HaWBBICIIUX TOYKAX
COEIMHUTENbHOM TMHUY, IPU U3MEPEHUHN AABJICHUS KHUIKOCTH, — ra30COOPHUKHY,

— NPH UCHOJb30BAaHUMU COEAMHUTENBHBIX JIUHUI B HUX JOJOKHBI PEyCMaTpUBATHCS
CTCIMATBHBIC 3arTyIIaeMble OTBEPCTHS JIJIS POYBKH (CJIMBa KOHJICHCATA);

— COCIUHUTEIbHBIC JTUHUH (MMITYJIbCHBIC TPYOKH) HEOOXOAUMO MPOKJIAAbIBATh TaK,
4TOOBI UCKJIFOUUTHh 00pa30BaHKUE ra30BBIX MEIIKOB (TIPU M3MEPECHUU JaBIICHUS KUKOCTH)
WY TUPABIMYECKUX POOOK (IpU M3MEpEHHH JaBJICHUS ra3a);

- B Clyyae »JKCIUTyatauuu mpeoOpa3zoBareneil mnpu Temmeparypax padoueit
(oxpyxaromieit) cpensl Huke 0 °C HE0OXOIUMO HCKITIOYUTh HAKOIUICHHE W 3aMep3aHue
KOHJICHCAaTa B H3MEPUTENbHOM Kamepe (MpuéMHHMKE JdaBJieHUs) NpeoOpa3zoBaress |
BHYTPU COCJMHHUTEIBHBIX TPYOOK (IpWM W3MEpEeHHH JaBJICHUs Ta3a), 3aMep3aHHe H
KPHUCTAJUTU3AIUIO Cpe/ibl (MTPH U3MEPEHHUH IABJICHUS KUIKOCTH);

- IpPU U3MEPEHUM JABJICHUS arpeCCUBHBIX WJIM KPUCTAUIM3YIOUIMXCS, a TaKkKe
3arpsi3HEHHBIX Cpell OTOOpPHBIE YCTPOMCTBA JAaBJICHUS JIOJDKHBI MUMETh pa3felIuTeIbHbIC
cocybl UM MeMOpaHbl. PazienurenbHble cOCyIbl JOJKHBI YCTAaHABIUBATHCS KaK MOYKHO
OJIMKe K TOUKe 0TOOpa JaBIEHUS;

— Maructpaiu (COCTUHHTENbHBIC JHHWUU) OJDKHBI OBITh TEpe] NMPUCOCTUHCHHUEM
npeoOpa3oBareseil TIIATEIbHO MPOAYTHI JUII YMEHBIIEHHS BO3MOKHOCTU 3arpsi3HEHHS
MOJIOCTH NPUEMHHKA AaBICHUS IPeoOpa3oBaTeei;
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- TI0CJIe MPUCOEIMHEHUS TpeoOpa3oBaTeseii cieayeT NPOBEPUTh MECTa COETMHEHUIN
HA  TEPMETHYHOCTh  JABJICHHUEM, pPaBHBIM  BEpXHEMYy  Tpelely  H3MepeHus
npeoOpa3oBaresiel, WIM WCIBITATEIBHBIM JaBlieHHEeM (HE TNPEBBIIIAOIIUM BEJIHYUH,
yKa3aHHBIX B Ta0umie 1, B reuenne 15 munyt). Criag gaBneHus 3a 15 MUHYT HE HOJDKEH
npeBbIaTh 5 % OT N0/1aBa€MOro JIaBJICHUS.

2.2.15 Tlpu moHTaxke mnpeoOpazoBarenell THMAPOCTATHUECKOTO JaBJICHUS CIEAYyET
YYHUTHIBATH CJICAYIOIMNE PEKOMEHIAITNY:

— KOHeIl Kabens BBIBECTH B CyXO€ MPOCTPAHCTBO WIU B COOTBETCTBYIOIIHIA
COCMHUTENBHBIN OJIOK C KJIEMMaMH;

— OIlyCKaTh ¥ MOJHUMATh PeoOpa3zoBaTesib HEOOXOAUMO TPOCOM, 3aKPEIUICHHBIM 3a
IPOYIIMHY Ha KOpIyce npeodpazoBarTers;

— KOHel[ KaOens 3aKkpenuTb B TMOIXOJAIIEH KOPOOKE C COEIMHHUTEIbHBIMU
KJIEMMaMH;

- He mneperubaTh KaOenab (depe3 HEro MPOXOIUT KAaMWUIAP I KOMIICHCAIUH
aTMOC(EpPHOTO JTaBJICHUS).

Jlns mopkiroueHus mnpeoOpa3zoBaTenell TMIPOCTATHYECKOro JaBJeHUs ¢ Kaleraem
pexoMeHayeTcs ucnonb3oBath «Kopooku kinemmusie» AI'bP.440.00.00:

- KM-1 — 4 nuHuM ¢ AOMONHWUTEIBHON 3alUTON OT mepeHanpspkerus < 2 kB , 2
JUHUM O€3 3alUThI C 3a3eMJICHUEM (METaNTMYSCKUI KOPITYyC);

- KM-2 — 4 nunuu 6e3 JOIMOJHMTEIBLHOM 3aIIMThl ¢ 3a3¢MJIEHHEM (METaNIMYCCKHMA
KOpITYyC);

- KM-3 - 4 nunHuu 6e3 AONMOJHHWTEIBHOM 3allUThl ¢ 3a3eMyIeHHEM (IJIaCTUKOBBIM
KOPITYC).

Hcnonb3oBanrue KIEMMHBIX KOpPOOOK oOecrneyuBaeT ya00CTBO MOAKIIOUECHHS
ka0eneil mpeoOpaszoBaresieil JAaBICHHUS M 3alIUTY KANWUIAPHONM TPYyOKHM OT BHEIIHUX
BO3JICUCTBUH.

2.2.16 TloaxmroueHue mpeoOpa3oBareieil K JIMHUM CBS3M W HCTOYHHKY MUTAHUS
OCyIIECTBIsIeTCS KaOedeM ¢ M30JSIHe U YUCIOM MPOBOJOB, COOTBETCTBYIOLIUM YHCIY
MIPOBOJIHUKOB B JIMHUM CBsI3U. Pexomenayemoe cedenne mpoBooB kadems ot 0,35 mo 1,5
MM°. L{eny OUTAHKS U THHHIO CBSI3U CIICAYET BBIIOIHSATH B BUIE BUTHIX TAp, INHUIO CBSI3H
IKPaHUPOBATH.

2.2.17 W3onsauus xadenst (IMHUM CBSI3U) JODKHA 00CCIICUMBATH CTEICHD 3aIUThI OT
NPOHUKHOBEHUS MBI W BIIATM HE HIDKE HUCIOJHEHHs mpeoOpaszoBateniedl (KOa CTEreHH
samuthl 1o ['OCT 14254 yka3aH B 3TUKETKeE).

2.2.18 TIpoBoj 3JeKTPUUECKOr0 coequHeHHs (3a1e/IKy KaOelis) CleAyeT BBITOJIHSITh
TakKUM 00pa3oM, 4TOObl 00ECeUUTh CTENEHb 3aIIUThl OT MPOHUKHOBEHUS MbUIM U BIAru
HE HIDKE UCTIOJIHEHUs TpeoOpa3oBaTeei.

2.2.19 HakuaHyro raiiky kabeJlIbHOM pO3ETKHU CIeayeT 3aBOpauynuBaTh A0 JTOCTHKEHUS
HaAEKHOTO AJIEKTPUUECKOTO KOHTAKTa, IPH 9TOM PEKOMEHIyeMasi BeJIMYMHA MOMEHTA Ha
HaKUIHOW raifike kabelbHOM pO3eTKH He JoJDKHA npeBbimaTth 10 H-m.

2.2.20 CxeMbl TOIKIIOYEHHS TpuBeACHBI B mpuiiokennu B. Ilepedenn cpencts
uzmepenuit (CH) u ucnpitaTensHOr0 000pyIOBaHUS PUBEAEH B IpUiIoxkeHuu E.

2.2.21 KOHTpOJIb BBIXOTHOTO CUTHAJIA U YCTAHOBKA MapaMeTPOB OCYIIECTBISIETCS TI0
JIMHHUH CBSI3U B COOTBETCTBHH C IIPOTOKOJIOM oOMeHa (mprioxenue JK).

Crpannna 12 u3 44 AT'BP.406239.001-07 PD CJIB CAN 20161202



2.2.22 Ecnu mnpu mpoBepke TmpeoOpa3zoBareneii B KadecTBe pabodeil cpessl
HCIIONIB30BaNIaCh  KHIKOCTh (Maciio), TO Tepel OJKCIUTyaTallued CleAyeT IpH
HEO0OXOIMMOCTH TPOMBITh U IPOCYIINTh NPUEMHHK JABJICHUS PE0Opa30oBaTENIEH.

2.2.23 PexomeHnmyemass CcxXeMma BHEUIHHX DJEKTPUUYECKHX COCAMHEHMHA TpU
YCTaHOBKE Ha O0BEKTE MpUBECHA B MPUIOKEHUH [

2.2.24 PexkoMmeHAyeMble MOHTa)XXHbIE€ THE37a JJIsI YCTAaHOBKM IpeoOpa3zoBartelieit
NpUBENICHBI B IpHIOKeHnH [l

2.2.25 Yto0bl 00ecreynBalioCh BBINOJHEHUE TPEOOBAHMUM MbLIEBIAr03aIUTHl IO
IP65 coequnenus mo DIN43650, He0OX0AUMO YCTaHOBUTH YIUIOTHUTEIBHYIO MPOKIAJKY
HA COEQUHUTENb MpeoOpazoBarenisi, uepe3 KOTOPYIO IPOU3BECTH  CTHIKOBKY,
npeaBapuTeabHO yOEIMBIIMCH B COBIAJEHUM KOHTAKTOB, a 3aTe€M IUIOTHO MPUTSIHYTh
BUHTOM.

2.3 DkcmyaTanus npeodopa3oBaresei

2.3.1 Ilpu skcmryatanuu npeoOpa3oBaTenu JOKHBI TOABEPraThCs NePUOANYECKUM
ocMmoTpaM. [Ipu ocMoTpe HeoOX0IMMO MMPOBEPHUTH:

- MPOYHOCTh U TEPMETUYHOCTH JIMHUH TOJIBO/IA JABJICHNUS,

— HaASKHOCTh MOHTaXa (KpEIUIeHUs) Ipeodpa3oBaTercii;

— OTCYTCTBHE OOpBIBOB  WJIHM  TOBPEXKICHUS  M3O0JSIIMM  COEAMHMUTEIbHBIX
AIIEKTPUUECKUX JTUHUM;

— HaAEXKHOCTH IMOAKIIOYECHUS KaOeleH;

— OTCYTCTBHUE 3arpsi3HEHUI Ha KOHTAKTaX 3JIEKTPUUECKUX COEAMHUTENEH;

— COXpPaHHOCTb MapKUPOBKH;

— OTCYTCTBHE BMATHH, BUAMMBIX MEXaHUUECKHUX TTOBPEKICHUH.

Okcmtyarauus —npeoOpa3oBaTesiel ¢ HapylIeHHEM YKa3aHHbIX TpeOOBaHUMN
3anperniaercs.

2.3.2 XapakTepHble HEUCIPABHOCTH W METOAbl HMX YCTPaHEHUS MPHUBEACHBI B
Tabnure 6.
Tabnuuma 6— XapakrepHsie HeucnpaBHocTu C/IB u MeTofbl X ycTpaHeHus

HewucnpaBHocTh [Ipuunna Merton ycTpaHeHust
OOpBIB B INHUM WX B LIETIH .
. Haiitu u ycTpanuts 0OpbIB
1 BeIxo/THOM cUTHAI MATaHUS
OTCYTCTBYET KopoTtkoe 3aMbIkaHue B TUHUA

Haiitn 1 ycTpaHuTh 3aMbIKaHHE
WJIU B LIENU NTUTaHUs

Hapymiena repMmeTHaHOCTH B

Haiitn 1 ycTpaHuTh HETEPMETUYHOCTH
JIMHUU NIOIBOJIA JABJICHUS

Otximrounts nmuranue. OcBo0OIUTH
JOCTYTI K KOHTaKTHBIM TTOBEPXHOCTSIM.
OYUCTUTH KOHTAKTEI

OKHUCIEeHBI KOHTAKTHBIE
2 BBIXOIHOI cUrHAII IIOBEPXHOCTH

HecTabuIeH
IIpoBepsbTe U, €CiIi HYXKHO,
Huzkoe HanpspkeHUe MUTaHUS

OTpEryJaupynTe
HeucnpaBuocts B G110K€ BosBparute npeobpazoBaTenb ais
AIIEKTPOHUKHU 3aMEHbI HJIM PEMOHTA

2.3.3 OcMOTp M yCTpaHEHHE 3aMEUYCHHBIX HEJOCTATKOB JOJKHBI MPOU3BOIUTHCS
IIPA OTCYTCTBUH JIABJICHHSI B Ta30BOM WJIM THUJPABIUYECKOUN JIMHUHU, NMPHU OTKIOUYECHHOM
AJIEKTPONUTAHUN U OTCOECTMHEHHON COCAUHUTEIIBHOM AIIEKTPUYECKOM JIMHUU CBSI3H.
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2.3.4 B ciydae HakOIUIEHHS KOHJACHCATa B COCAMHUTEIbHOW JUHHH (ITOJOCTH
U3MEPUTEIILHOTO 0JI0Ka) W HEBO3MOXKHOCTH CJIMBa KOHJCHcaTa 0Oe3 JIeMOHTaxa
npeobpazoBaTenell He0OX0ANMMO JEMOHTHUPOBATH MpeoOpa3oBaTenv, U CIUTh KOHACHCAT,
MOCJIC YEero BHOBH MPOU3BECTH MOHTaX TMpeoOpa3oBareneii. J[eMOHTaxx W MOHTaX
npeoOpa3oBaTeneil ciaeayeT NPOU3BOIUTHL C COOMOJCHHEM TpeOoBaHMiA pasziena 2
HACTOSIIIIETO TOKYMEHTA.
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3 TEXHUYECKOE OBCJIY KUBAHUE

3.1 Ilpu BbImycKe C MpEeaNpUITHI-U3TOTOBUTENS PeoOpa3oBaTeI HACTPAUBAIOTCS
Ha BEPXHUH Tpenen H3MEpEeHHs H30BITOYHOTO AABICHUS, NMPHU 3TOM HIDKHHUU Tpeaen
M3MEpEHHS H30BITOYHOTO JIABJICHHS paBEH HYJIIO.

3.2 WHTepBan Mexay noBepkamMu — 5 (IATh) JIET.

3.3 MeTtponoruyeckue XapakTepUCTUKH MpeoOpa3oBaTesieil B TEUEHUE HHTEpBaa
MEXKJYy IOBEpPKaMH COOTBETCTBYIOT JOKYMEHTaM O IIOBEpKE C YYETOM IIOKa3zareseu
0€30TKa3HOCTU TMpeoOpazoBatesieid U MpU YCIOBUU COOJIOJICHUS TOTpEeOUTENIeM MpaBUl
XpaHeHUs!, TPAHCTIOPTHPOBAHUS M IKCILUTyaTalliH, YKa3aHHBIX B HACTOAIIEM PYKOBOJICTBE
0 KCILTyaTaluu.

3.4 Tlepuoauyeckas moBepka MpeoOpa3oBaTesiel OCYUIECTBISETCS B COOTBETCTBUU
¢ nokymentoMm: «I'CH. TlpeobpazoBarenu mamieHus uzmeputenabnble C/B. Metonuka
noBepku» MII 16-221-2009, yreepxnenasiM OI'YIT « YHUUM» B mapte 2009 T.

3.5 Mepsl 6e30nacHOCTH

3.5.1 Ilo cmocoOy 3amuThl 4YeJlOBEKa OT TMOPAXKEHUS JJIEKTPUYECKUM TOKOM
npeobpazosatenu CJIB otHOocsTCs K kacey «l1» mo TOCT 12.2.007.0.

3.5.2 K pabGore c¢ mpeobpazoBarensMu JOMYCKAIOTCS JIUIA, MPOIICAIINE
COOTBETCTBYIOIINN HHCTPYKTAXK 10 TEXHUKE OE30MMaCHOCTH.

3.5.3 3ameHy, mnpucoeqMHEHUWE U  OTCOEAUHEHUE TmpeoOpazoBareieil  oT
MarucTpaiei, MoABOIAIINX JaBICHNE, CIeTYET MPOU3BOIUTH MPU OTCYTCTBHUH JABJICHHS B
MarucTpayfax U OTKIIOYEHHOM AIEKTPUIECKOM MUTAHUH.

4 TEKYIIIUA PEMOHT

4.1 TlpeobOpazoBaTenu, Il KOTOPBIX BBISIBICHO HECOOTBETCTBUE TEXHHUECKUM
XapaKkTepUCTHKaM, yKa3aHHbIM B 1.2 mpu TPOBEACHUH BXOIHOTO KOHTPOJS WIH TPHU
AKCIUTyaTall¥, HAMPABIISIOTCS Ha MPEIPUATHE-U3TOTOBUTET.

4.2 3ampemniaeTcss BHE MNPEANPHUATHS-U3TOTOBUTENS pa3doWparh mpeoOpa3zoBaTe,
IPOBOJIUTH JOPA0OTKY MOHTa)Xa, a TakXke MPOU3BOAUTH 3aMEHY JIJIEKTPOHHBIX
KOMITOHEHTOB, YYBCTBUTEILHOTO 3JIEMEHTAa 1 PEMOHT MPe0oOpa3oBaTEIICH.

5 XPAHEHHE

5.1 Xpanenue npeodpazoBatTeneil TOHKHO OCYIIECTBISITHECA B YIIAKOBAHHOM BHUJIE B
3aKPBITHIX MOMEIICHUAX (XPaHUIHINAX).

5.2 JlonyckaroTcs CleAyIoIue YCIOBUS XPaHEHUS:

- TeMrieparypa Bozayxa ot muHyc 50 g0 miroc 50 °C;

— OTHOCHTENbHAs BIAXXHOCTh Bo3ayXa 10 98 % npu remneparype 1o 25 °C;

- BO3AyX B IOMCIIECHWHW JIsi XpaHCHHsI HE JOJDKEH COJIEp’KaTh MapoOB KHUCIIOT,

HIeTIouei M IPYruX XUMHUECKUX arpeCCUBHBIX CMECeH;

- YCIOBUS XpaHEHHs mpeodpaszoBateneii 6e3 ynakoBku — «1» mo 'OCT 15150.

5.3 Cpok xpaHeHus (KoHCepBalluu) MpeoOpa3oBaTesicii BKIOYACTCS B HHTEPBAI
MEXTy TTOBEPKaAMHU.
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6 TPAHCIIOPTUPOBAHUE

6.1 TpaHcmopTHpOBaHHE B YaCTU BO3JCHCTBUS KIMMATUYECKUX (PAaKTOPOB BHEITHEH
cpensl A0KHO cootrBercTBoBatTh rpyme 4 (0K2) 'OCT 15150, a B yacTu BO3JEHCTBUS
MEXaHUYECKUX (PaKTOPOB NOKHO cooTBeTcTBOBaATH yciaoBusim JI TOCT 23216.

6.2 TpancnopTHpoBaHHE JIOJDKHO MPOU3BOAUTHCS B YINAKOBKE MPEANPUSTHS-
U3roToBUTENA. Jlomyckaercs TpaHCIOPTHUPOBATH NpeoOpa3oBaTeNM BCEMH BUJAMU
HA3eMHOI0 W BOJIHOI'O TPAHCIOPTa Ha JIIOObIE pAcCTOSIHUS C COOJIIOJICHHEM IpaBui,
YTBEPKJIEHHBIX COOTBETCTBYIOUIUMHU TPAHCIIOPTHBIMH BEJOMCTBAMH.

7 YTUJIN3ALUA

7.1 VYtunuzamus npeoOpazoBaTeneil MPOU3BOAUTCS B MOPSAKE, YCTAHOBIEHHOM Ha
MPEeANPUATUNA-TIOTpeOUTEE.

8 TAPAHTUU U3T'OTOBUTEJIA

8.1 IMocraBmmK (M3rOTOBHUTENB) TapaHTHUPYET COOTBETCTBUE IpeoOpa3oBareneid
TpeOOBAHUSIM TEXHUYECKHX VYCIOBHM MpU COOJIIOJACHUM TMOTPEOUTENIEM YCIOBHIMA
oKcIutyatanuu  (IPUMEHEHUs),  TPAHCIIOPTUPOBAHUS,  XPAHCHHUs, MOHTaxa W
JKCIUTyaTallH, YCTAHOBJIEHHBIX B HACTOsIIEM PO,

8.2 TI'apanTHpOBaHHBIA CPOK SKCIUIyaTallMu MpeoOpaszoBaTencit 3 (Tpu) roga ¢
MoOMeHTa (1aThl) IPUEMKH MpeoOdpa3oBaTelis, YKa3aHHOTO B THKETKE.

8.3 T'apaHTuiiHBIII CpPOK OJKCIUTyaTallud MpeoOpa3oBareiell [uisl  amnmapaTypsl
JKEIIE3HOOPOKHOM aBTOMATHKH, TeiaemexaHuku U cBsi3um (OKATC) — 5 (msare) et ¢
MOMEHTa (IaThl) MPUEMKHU TIPEOOpa3oBaTells, YKa3aHHOTO B ITHKETKE.

8.4 TapaHTus He pacHpocTpaHsieTcs Ha MpeoOpa3oBaTENH, MOABEPTIIMECS JTHOOBIM
[IOCTOPOHHUM BMEIIATENIbCTBAM B KOHCTPYKLHIO IpeoOpa3oBaTeneii MM HMEIOIIHNX
BHELIHUE TIOBPEKCHUS.

8.5 T'apaHTus He pacnpocTpaHseTcsl Ha 3JIEKTPUUECKUNA COeIUHUTENb, MOHTaXKHBIE,
YIUIOTHUTEJIbHBIC, 3alIUTHBIE U APYTUE W3JENMs, a TaKKe MpPOorpaMMHOE oOecredeHue,
BXOJISIILIME B KOMIUIEKT IOCTaBKU IIpeoOpa3oBaTeieil.

8.6 T'apanTuiiHoe oOOCITyXHUBaHHE MPOUZBOIUTCS MPEANPUATHEM-U3TOTOBUTEIIEM.
[ToctrapanTuiinblii peMOHT IIpeoOpa3oBaTeaei MPOU3BOASTCS MO OTIEIBHOMY JOTOBOPY.

9 CBEAEHUSA O CEPTUOUKALIUN
9.1 Tun npeoOpazoBareneit nasnenus usmepurenbHbix CJIB 3apeructpupoBan B

INocynapctBeHHOM peecTtpe cpeactB uzmepenuit moj Ne 28313 u gomyieH K IpUMEHEHHUIO
B Poccuiickon ®denepanuu.
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Ipuaoxenue A
(oOs13aTenbHOE)

YciaoBHoe 0003HaYeHNEe MPpeoOpa3oBaTeJieil JaBJIeHUs H3MEPUTEIbHBIX

CtpykTypHas cxeMa yCJIOBHOI0O 0003HaueHHMsI MpeoOpa3oBarenen

O0o3HaueHUe
Homep | 9 151 3| 4 5 6 7 8" | 9 10
MO3UIUH
Tpnvep |CJIB-| - | M - |1,00-| M(...) - [ CAN - | DXXXX-XXXX-XX | KXX | LXX |AT'BP.406239.001TY

JleBATy10, ACCATYIO IU(PHI TOMyCKACTCS HE YKA3bIBATh
KOO0 momyckaeTcst He yKa3bIBaTh

Howmep no3unuu B

0003HaYCHUU Conepxanne
1 Hawnmenoanue cokpamentnoe — CJIIB (cemeiictBo maTunkos BUIT)
2 k00 ucnonnenus (Tabmuma A.1),
3 6U0 usmepsiemo2o dasnenus (Tadbmuna A.2)
4 sepxuutl npeden usmepsiemozo oasnenuss (BIIN), MIla — B COOTBETCTBUH C PSJAOM IO

I'OCT 22520 wsii B COOTBETCTBUH C 3aKa30M

Koo cneyuanvnoeo ucnonrnenus:

M(...) — N8 WCHOJHEHWs] C IepPeHAacTParBaeMbIM JUAITa30HOM HW3MEPCHHUS
«MHOTOTIPENICTbHBIN», B CKOOKax yKa3piBaeTcsa 3HaueHme BIIU
3aBOJCKOM HacTpoiiku B MlIa;

MA — MHOTOMNPE/CIBHBIA ¢ aBTOMAaTHYECKUM TEPEKIIOYCHUEM J1ara-30HOB
(Tombko 1y1st mpeobpaszoBaTeneil ¢ UMPOBBIM BBIXOIHBIM CHTHATIOM).

5 He yKa3aHo — Juia mpeoOpa3oBarelieil ¢ (UKCUPOBAHHBIMHU TIpelelIaMH H3Mepe-Hus
(«omHOTIpEMIETBHBIIN).

P — WcCmonHeHue TnpeoOpa3oBareieidl ¢  BBIHECEHHBIM  IPUEMHHKOM
JTABJICHUS

PXX — HCIOJIHEHHWE C HECTAHAAPTHBIM 3HAYEHUEM IPENEIbHO-AOIYCTH-MOTO
neperpy3outoro aasnenus (XX — 3HaueHwe nasinerus B MIla) u
MTOBBIIIICHHON HAJIe)KHOCTHIO.

6 K00 6b1x00H020 cuenana u aunuy (Tabdauma A.3)
7 k00 modenu (OykBa v IEBATH WIH ACCATH LHD)
OykBa|  6uo snexmponnozo bnoka (Tadbnuua A.4)

niepBast nugpa
BTOpast uudpa
TpeThs uudpa

geTBepTas nudpa
nsatas nudpa
6-5 1 7-51 udpsI

BocbMas udpa
neBsiTast, nudpa

KOO Kaumamuuecko2o ucnonnenus (Tadbmuma A.5)

K00 npedena 00nyckaemol 0CHO8HOU noepewnocmu uzmepenus (tadmuna A.6)

K00 npedena 0ONoaIHUMenbHOU memnepamypHoi nocpewnocmu (tabnuma A.7)

KOO npucoeduHumenvbho2o pazmepa (MOHTQKHOW YacTH) JUIS COCAMHCHHUS C BHEIIHCH
THJIpaBIMYecKol (ra30Boi) JvHUEH U 3a3emieHueM (Tabnuia A.8)

KOO 8U0Q UHOUKAYUU 6b1X00H020 cucHara (Tabmuma A.9)

KOO CcOeQuHUmMens 91eKmpuiecko2o il COSTUHEHUS ¢ BHEITHEHW THHUEH cBsi3u (Tabmuia

A.10)

k00 epynnol noinesnazozawumset mo F'OCT 14254 (Tabmura A.11)

K00 ouanazona Hanpsxcenuu numanus (Tabmuna A.12)

necsitas nudpa

KOO 8peMeHU YCMAaHOBKU 8bIX00OH020 cucHana (Tabmuia A.13)

Koo konempyxmuenozo ucnonnenus. KOO nomyckaercst He ykaspiBaTh (Tabiuua A.14) u

8 MIPU3HAK JOTOIHUTENBHOM TexHomorndeckoi npupaborku (H)

9 onuna kabens LXX (1emoe 4nuciio KpaTHOE OTHOMY METPY, HE MOXKET IPEBHIIIATE
300 M), yka3bpIBaeTCs TOJBKO JJIs M3/ICNUH ¢ Kabemem

10 Obosuauenue mexnuyeckux yenosui (TY)
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ITponomxenue npunoxeHus A

Taonuuma A.l — Koxn ucnonaenus mpeoOpazoBareneii. Jlomyckaercs oJHOBPEMEHHOE yKa3aHUE
HECKOJIbKUX 0003HaueHui (pasaenenue uepes aeduc)
O6o3HaueHne
(o) Hcnonuenue
HE YKa3aHO 00LICIPOMBIIIIICHHOE HCIIOIHEHHE
(HEB3pBIBO3ALIUILICHHOE UCIIOIHEHHE)
BT2 HCIIOJIHEHNE, YCTOMYMBOE K BO3JEHCTBHIO TeMIIepaTyphl paboueit (M3MepseMoii) cpembl
(«BbIcoKOTEMMEepaTypHoe») oT Munyc 50 g0 miroc 200 °C
TOL, T02, D50 KOHCTpYKTHBHBIE =~ HWCIOJNHEHHS 1O  rabapUTHO-TIPHCOCAMHHUTEIBHBIM  pa3Mepam

npeoOpazoBaTesent

Tabnuuma A.2— BunusMmepsemoro naBieHus

O06o3HaueHne Bun usmepsieMoro jgaBieHus
A peoOpa3oBaTeIN a0COIIOTHOTO JABICHUS
)41 peoOpa3oBaTe I N30BITOYHOTO TABJICHUS
B npeoOpa3oBaTesu AaBICHUSA-PA3PECIKCHUS
r npeoOpa3oBaTeu THAPOCTATUIECKOTO JaBiieHus (YPOBEHD UIKOCTH)
a npeoOpazoBaTey pa3HOCTH JaBJICHUI
B npeoOpazoBaTey pa3perKeHUs

Taonunga A.3— Kox BEIXOOHOTO CUTHAIA

Kon BrIxonHOM curHan ITpumeuanue
CAN Hudporoii, popmatr CAN —
Taobonuna A.4— BugsnekrpoHHOro 6j0Ka
O6o03Ha4yeHue Bun snextponHoro 6ioka
D ¢ udpoBoii 00pabOTKON CHrHaNa
Taonunga A.5 — Ko kimMaTiueckoro UCIoJHEHUS
Bua KIIMMaTH4eCKOro [IpenenbHble 3HAYCHUS
Kon WCIIOJIHEHUSI U KaTerOpHsl TEeMIEPATYPbl OKPYKAIOIIETO BO31yXa
pa3MenieHus pH kcrutyaranuu, °C

1 —10...+50
2 VXUI3.1 —=50...+50
3 -50...+80
6 -1...+40
7 V2 —50...+50
8 —50...+80
9 T3 —25...+70
A YXJI3.1 —20...+80
B YXJ14.2 +15...+35
C YXJI3.1 —40...+80
D YXJI3.1 -30...+80
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ITponomxenue npunoxeHus A

Taonuma A.6— Koxnpenena nomyckaeMoii OCHOBHOW MTOTPENTHOCTH U3MEPEHUS

Kon [Tpexnen nomyckaeMoli OCHOBHOM NOTPEIIHOCTH n3MepenHus, +y,%

0,15

0,25

0,5

1,0

OO |~ WIN

15

1> Py/Pyyax > 1/2 1/2 > Py/Pyyax > 1/25

0,25 0,17 + 0,052 - Pyyar/ Py

0,8
B [NonHas morpemHoCcTh B Ananazone remeparyp nzmepsiemoit cpenst 20 — 200 °C s ucrioaHeHus
BT2

Taodonuuna A.7— Koanpenena JONOTHUTEIBHON TeMIIEpaTypHOM MOTPEIIHOCTH U3MEPEHUS

Kon Ipesen TOMOTHUTENBHOM TEMITEpATYPHOM morpemrHoctH u3Mepenus, %/(10 °C)

IIpu sTOoM BTOpas nu¢pa O3HaAYaeT BMECTO Ipenena AOMYCKAaeMOHl OCHOBHOW IMOTPELIHOCTH
0 npeaen AOMYyCKaeMoi CyMMapHOH MOTPEIIHOCTH H3MEpeHHs BO BCEM JHana3oHe padouymx
TEeMIIepaTyp npeodpa3oBaTeiis

10,10

10,15

0,25

0,45

0,05

OO IW|IN|F

0,06 + 0,04:Pyye/ Py

Taonuma A.8 — Koa mpucoenuHuTensHOr0 pasmepa (MOHTaXHOW 4YacTH) JUIS COCIUHEHHS C
BHEIIIHEH TUAPABIMYCCKON (MTHEBMATHUECKON) JTHHUEH M 3a3eMJICHHEM

Kon IIpucoenuuuTenbHbIE pa3MeEPhI
1 tynep M12x1,0

2 Mryuep M20%1,5 ¢ munmenem st coequaenus tuna 3 ucnonnenue 1 mo F'OCT 25164

tynep M20%1,5 ¢ HumnmeneM yis COSTUHEHHS TUIA 3 UCTIOHEHUE 1
o 'OCT 25164, ¢ anementom 3azemuienns o I OCT 12.2.007.0-75
1 pe3p0oit M4-7H 11t BO3MOKHO#M YCTaHOBKH THAPABINIECKOTO APOCCEIIS

w

Itymep M12x1,5 ¢ Hunmenem

Wryuep G %"-A

tynep M10x1,5

KopposnonHocTolikas oTKpbITas MeMOpaHa co mrynepom M20x1,5

KopposnoHHOCTOWKas OTKpEITas MeMOpaHa co mTymnepoM M36x1,5

dnaHIeBOC TOIKIIOYSHUEM K TIpoIieccy ¢ pe3nooit KYa"

Mtynep M12x1,0 ¢ Hunmnenem

Mrynep M12x1,25 ¢ aunmenem

Irymep M22x1,5 ¢ Hunmenem

HItrymep M20x1,5 ¢ HunmeneM 1t COSAMHCHIS THITA 3 UCTIOTHEHHE 1
o 'OCT 25164 1 yCTaHOBJIEHHBIM T'MJIPABIMYCCKHM JIPOCCEIIEM

M MOQm@(p»|lo|lo|N|lo
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ITponomxenue npunoxeHus A

Taonunga A.9— KoxBuga vHAUKAIMA BEIXOAHOTO CUTHAJIA

Kon

By mHaukanuy BEIXOJHOTO CUTHAJIA

0

0e3 HHONKALUU

Tao6nuna A.10 — Koa coequHuTeNs SIEKTPUUECKOTO AJISl COSAUHEHHS C BHEITHEH TMHUEH CBSI3U

Kox Tun coequuuTeNs IIpumeuanue
10 Buika 2PMJIT18B541115B1B
13 Bmiika 2PMI'J118B41115E2 TePMETHYHBIHI
14 Bryika 2PMI'JI18671I1E2 TepMETHYHBIH
15 Bwika 2PMJIT18671111B1B
60 DIN 43650 A suiika DIN 43650A
90 Katen ¢ mapxuposanmbimMu JliHa cOTNIacoOBRIBAETCS MTPH 3aKa3e
BBIBOJIAMU
92 Kab6enb ¢ MapkupoBaHHBIMH I'pynma memesnaro3amutsl 10 P68 mo 'OCT 14254, nuanazon
BBIBOJIAMH TeMIIepaTyp okpysxatomieit cpenbl o munyc 40 qo 80 °C

Tao6nuuna A.1l — Kog rpynmnsl neuteBnarozamuTsl mo OCT 14254

Kon O003HayeHue
0 IP54
1 IP67
5 IP65

Taodonuuna A.12 — Koa auanazoHa HanpsHKeHUN TUTAHUS

Kox

Hwnamna3on Hampsixenus, B

1

8-30

Tabnm Ioa A.13 — KO,Z[ BPEMCHHU YCTAHOBKH BbIXOAHOT'O CUI'HAJIAa ITOCJIC BKIFOUCHU A ITUTAHUSA

KOH BpeMH YCTAaHOBKH BbBIXOJHOT'O CUT'HAJIA ITOCJIC BKIIFOUCHUS ITUTAHUA, MC, HC Ooree
0 -
I1 puMcEcdYaHUC— KO)Z[ BPpEMCHU YCTAHOBKHM BBIXOJHOTO CHUIHajla YKa3bIBa€TCAd TOJIBKO  JJId

Hpeo6pa3OBaTeneI71 C ABTOHOMHBIM ITMTaAHHUCM.
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ITponomxenue npunoxeHus A

Taonuma A.14 — Ko KOHCTPYKTUBHOTO HCITOJTHCHUS

Kon Martepuan MmeMOpaHbI Marepuaiibl, KOHTAKTUPYIOILLUE C Howmep pucynka
HU3MEPSAEMON Cpeaoi npuioxenus b
00 | Turanossrii crmaB BT-9 TuranoBsi crutaB BT-9 mo b.1,Bb.2
o OCT 1.90006 OCT 1.90006. Crans 12X18H10T
20 | Turanossiii crtas BT-9 Turanossii ciutas BT-9 mo b.8
o OCT 1.90006 OCT 1.90006. Ctanp 12X18H10T
21 | Crans 36HXTIO Crans 12X18H10T b.6,B.7
31 | Crams 36HXTIO Crans 12X18H10T b.6
03 | Crams 36HXTIO Cranp 12X18H10T b.3,5.4
04 | Cramp 316L Crans 316L, crans 12X18H10T, Viton b.1
05 | Crans 316L Crans 316L b.9,5.10
14 | Crams 316L Crans 316L, Viton B.5
34 | Crans 316L Crans 316L, crans 12X18H10T, Viton 5.8

Ilpumedanus

1 B MHOTrOAMAama3oHHBIX MPEOOpPA30OBATENAX C aBTOMATHUYCCKMM IEPEKIIFIOYEHHEM JIMANa30HOB IS
oTpeesiecHuss OCHOBHOW MOTPEITHOCTH WCIOb3yeTcs Ommkaiiiiee obo3HauenHoe 3Hauenue BIIW, kotopoe
MPEBHIIIAET YCTAHOBICHHOE 3HAYCHUS TaBICHMS.

2 CreneHb 3alIUTHl OT NPOHMKHOBeHUs mbutd U Biaru IP68 mo "OCT14254-96, mist npeoOpa3oBarteneit
THIPOCTATHYECKOTO JaBJICHHUS MPH MAaKCHMANbHOW JuinHe morpykenus mo 250 M, mpeobpa3oBaresieil ¢ KogamMu
uctionHennit 91, 92 mo rabaune A.10 — 10 m.

3 Kom BpeMeHHM YCTaHOBKH BBIXOAHOTO curHaiga (Tabmmia A.l3) He pacmpocTpaHseTcs Ha JaHHBIE
peoOpa3oBaTEIIH.

4 CumBon «II» B KoJie KOHCTPYKTHBHOTO HCIIOTHEHHUS UCIOIb3yeTCs VT peodpaszoBareneii, paboTarommx
B KOHTAKTE C MHUIIEBBIMH MIPOLYKTaAMH.
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IMpuioxenue b
(oOs13aTenbHOE)
I'abaputnbie yepTe:xku C/AB

VICTIONHEHHs ¢ KOAOM Hcnonuenue npeobpaszoBaTereit L, MM,
QJICKTPHUYICCKOI'O HE 60.]]66
COEIMHUTEIIS 110 Tabnuie
A.10
1X, 60 [IpeobpaszoBarenn M30BITOYHOTO  JaBJICHHSA,  JaBJICHUS- 105

paspexeHHss MCIOJIHEHNS ¢ KOJIOM IPUCOEIUHUTEIBHOIO pasmMepa
1, 2,6-8, C-F, K, L u kogom koHcTpyktuHoro ucnoanenus K00

[IpeobpazoBarenu U3OBITOYHOTO, A0COIIOTHOTO JAABJICHHUS C KOJAOM 120
npucoenuHuTeNbHOr0 pasmepa 1, 2, 6-8, C-F, K, L u xomom
KOHCTPYKTHBHOTO ucnosiaenus K04

92 IIpeobpa3zoBarenu M30BITOYHOTO  JIABJICHUS,  JaBJICHHS- 112
pa3peeHHs UCIIOJHEHHS C KOJOM MPHCOSINHUTEIBHOTO pa3Mepa
1,2,6-8, C-F, K, L u kogom koHCTpyKTHBHOTO HcroaHeHus: KOO

[IpeobOpa3zoBareny U3OBITOYHOTO, A0COIOTHOTO AABICHHS C KOJIOM 127
nprcoemuHUTENBHOrO0 pasmepa 1, 2, 6-8, C-F, K, L u xomom
KOHCTpYKTHBHOTO ncrosHenust K04

Ilpumedanus

Pa3Meps! 1151 CIpaBoK.

MOMEHTEHI 3aTSKKH MIPY YCTAHOBKE Mpeodpa3oBaTeneil MpUBeACHbI B IPUITOKeHNUH [
ITyuep v 3JIEKTPUIECKUN COSTUHUTENb TTOKa3aHbl YCIOBHO.

Macca npeobOpa3oBateins He 6osnee 0,18 kr.

OTBeTHAs YaCTh COCTUHUTEINS U JTMHUS CBSI3H HE MOKA3aHbI.

BUHT 3a3eMIIeHUS OTCYTCTBYET.

OOUTh WN -

Pucynok b.1 — I"'abGaputHslii yepTéx npeoOpazoBaTeneil H30BITOYHOTO ABICHUS, TaBICHHUSI-
paspexenus (C KOIOM MPUCOEAUHUTEIBLHOTO pa3mepa 1, 2, 6-8, C—F, K, L o Tabnume A.8 u kogom
koHCTpyKTHBHOTO HcnoaHeHust KOO mo tabmwuie A.14), n30bITOYHOT0, aOCOTFOTHOTO AaBJICHUS (C KOIOM
MpUCcOeAMHUTETRHOTO pa3mepa 1, 2, 6-8, C-F, K, L o Tabmume A.8 1 K0J1oM KOHCTPYKTHBHOTO
ucnonaenus K04 mo rabnuie A.14)
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IIponomxenue npuinoxenus b

Maprupobka
L St et e o | 1 ==
\ AN
R A Epenaeﬁu.!g‘l“pm
3a WU KOATIAYEK
185max L Eﬂl

IIpumMeuaHnus4

1 JIns mpOMBIBKY IPUEMHOTO OTBEPCTHS CHATH 3allIUTHBIA KOJIITAYOK.

2 PekoMmeHnmyeTcss MCHONB30BaTh TPOC IS 3aKpeIUICHHS B paboyeM IIOJIOKEHWH, a TaKkKe MOoJbeMa U
OITyCKaHUsl.

3 [Ipu HEOOXOAUMOCTH HCIIONIL30BAaHUS TPOCa JJIs MOJHSATUS U OMYCKAaHUS MPEoOpa3oBaTelis, 3aKPEIUTh
TPOC 32 IPOYIIHHY.

4 JInuHa IPUCOSTUHUTEIILHOTO Kabems L B 3aBHCMOCTH OT MCTIOTHEHHS.

Pucynok b.2 — Tabaputnbpiii uyepTéx mnpeoOpa3oBaTeNel THAPOCTATHYECKOTO IaBICHUS C KOJAOM

MPUCOCTUHUTEIBHOTO pa3mepa 2 (mo Tabmuie A.8) M KOAOM KOHCTpYKTHBHOro wucnoiHenus KOO
(o Tabmure A.14)

CoeduHumens noka3aH yc1obHo

M36x15

\

1 | \ I
\ﬂ 105max

IlpuMedanue— BuHT 3a3eMJIE€HUs OTCYTCTBYET.

Pucynok b.3 — 'abGaputHslii yepTéx npeoOpazoBaTeneil H30BITOUHOTO IaBIECHUS C KOJIOM
NPUCOEMHUTENBLHOTO pazmepa A (mmo Tabmuie A.8) u kojoM KoHCTpyKTHBHOTO HcnonHenus KO3 (mo
tabmuie A.14)
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IIponomxenue npuinoxenus b

(oedurumens nokazax YcAobHo

$43
M20x15
|

5=27
14 0max

IlpuMedanue— BUHT 3a3eMJIEHUS OTCYTCTBYET.

Pucynok b.4 — "'abGapuTHslii yepTéx npeoOpazoBareneil H30bITOYHOTO TABJICHUS C KOJOM
OpUCOCAMHUTENLHOTO pazmepa 9 (mo Tadauie A.8) 1 kooM KOHCTpYKTHBHOTO HeronHenus KO3
(mo Tabnuie A.14)

Coedurnumens noka3aH yoaobyo
)

527

=
W
|
l 1% 17
>
(o 5
HcniomHeHUs ¢ KOJIOM 3JIEKTPUUECKOTO COSTUHHUTEIS TI0 L, MM, He Ooiee
Tadi. A.10
1X, 60 95
92 102

11 puMcec4dYaHUC— BunT 3a3emieHus OTCYTCTBYCT.

Pucynok b.5 — I'abaputHslii uepTéx npeodpazoBareseil H30bITOYHOTO 1AaBJICHHUS, PAa3PEKEHUS,
JABIICHUS-PA3PEKCHUS C KOJJOM IIPUCOETUHHUTEIBHOTO pa3mepa 2 (rmo tabmuie A.8) u kogom
KOHCTpYKTHBHOTO HcnoiaHenust K14 (mo tabnune A.14)

Crpannna 24 u3 44 AT'BP.406239.001-07 PD CJIB CAN 20161202




A

IIponomxenue npuinoxenus b

Maxkcumansusii BITH, kI1a A, MM, He Ooitee B, mM, HE Ooiee Kon
KOHCTPYKTHBHOT'O
HCIIOHEHUS
>1.6 178 134 K21
1,6 232 190 K31

Ilpumedanus
Pazmeps! i1 cipaBoK.

A wWN P

DJIeKTPUUESCKHIA COeTUHUTENb MTOKa3aH YCIOBHO.
Macca npeobOpaszoBatens He 6osee 4,2 kr (ucnonnenue K21) u 9,8 kr (ucnonunenne K31).
BUHT 3a3eMJICHUSI OTCYTCTBYET.

Pucynok b.6 — I'aGaputHslii yeptex npeoOpa3oBaTeneil pa3HOCTH JaBIEHUI ¢ KOJaMu

KOoHCTpyKTHBHOTO HcnoiHeHust K21 u K31 (o Tabnune A.14)
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IIponomxenue npuinoxenus b

$=8

1
£

Coedurumens NOKA3aH YCnobro

178 max

134 max

il S I |

H
|
|
|
|

H=5

IlpuMedanue— BuHT 3a3eMJIeHUS OTCYTCTBYET.

|

1_ T
m] @18, 3H12 \ K1/4° rocrent-52
2omb

Pucynox b.7 — I'aGaputHblii uepTéx npeodbpasoBareseil abCOMOTHOTO, TaBJICHUS, pa3peKeHNUs,
JaBJICHHS-PA3PEIKCHUS C KOAOM IPHCOCANHHUTEBLHOTO pazmepa B (o tadmuie A.8) u xomom
KOHCTPYKTUBHOTO HcnoiHenus: K21 (mo tabmuie A.14)

Condwwmons newg 3ax prasiie

|
|

Meiel 5-6g

i * Honmalbaexus

Kop snexrprueckoro coequauTens no tadmauie A.10 L, MM, He Ooiee
1X, 60, 80 185
91, 92 192

11 puMedYaHC— BunT 3a3emiieHus OTCYTCTBYCT.

Pucynok b.8 — I'aGaputHsIii uepTéx mpeoOpa3oBaTesield N30BITOYHOTO JTABIICHUS, Pa3PEKCHHISI,
JaBIICHUA-pa3pexeHust ucnonHenus BT2 ¢ kogoM nprcoeuHUTEIBHOTO pasMepa 2 (mo tabmuie A.8)
¥ KOZIOM KOHCTpyKTHBHOTO HcnomHenus K20, K34 (no tabnue A.14)
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IIponomxenue npuinoxenus b

T -\ Brixadnoy paiber Roxkasay yoaoine

]

o
L@
[ max
— -H—
Kop anexrpuueckoro coequuuTens mo tadsmie A.10 Jnmuna Lmax, mMm, He 6osee
1X, 60 80
91 86

Pucynok b.9 — I'aGaputHslit uepTéx nmpeodpazoBareneil ¢ OTKPHITOH MeEMOpPaHOU U30BITOYHOTO JaBICHUS
C KOJIOM TIPUCOCIMHUTEIBHOTO pa3mepa D50 no tabmuiie A.1, K00M 3JeKTprUIecKoro coequuauTes 1X,
60, 91 no tabaure A.10 u xogom KoHCTpyKTHBHOTO HictiofHeHus K05 mo
Tabaune A.14.

[

2505

/8 max /

[Tpumeuanue - J[mMHa IPUCOETUHUTENBHOTO Kalens L B 3aBHCHMOCTH OT 3aKasa.

Pucynok b.10 — I"aGapuTHbIif uepTex nmpeodpazoBaTesieid THAPOCTATUICCKOTO AaBICHUS C OTKPBITOM
npueMHON MeMOpPaHOi, KOJIOM MPUCOEeTUHUTENBHOTO pazmepa D50 mo tabmune A.1 u kogom
KOHCTpyKTHBHOTO HcnoiaHeHus: KO5 nmo tabnume A.14.
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Ipusoxenue B
(oOsi3aTenbHOE)
Cxema noakJodeHus npeodpaszonarelieii CIB 00menpoMbIJIeHHOT0 UCTIOJIHEHUSA

HaumenoBanwue O003Ha4YCHUE BBIBOJIOB COCTMHUTENS (BUJIKH)
LEenu 2PMJ1 DIN 43650
+Unur. 1 1
OO0mmmit 2 2
CAN_H 3 3
CAN_L 4 EE
G — WCTOYHUK MUTaHHS TIOCTOSTHHOTO TOKA;
P — wu3Mepsemoe (3a1aBaeMoe) N30BITOUHOE IaBJICHHE;
UP — npuémHMK KOJOBOTO CUTHAJIA.

Pucynox B.1 — Ha3HadeHue BBIBOJIOB 3JIEKTPUUECKOTO coeiuHUTENs npeodpazoBarens C/IB ¢
BeixoaubiM curgaiom CAN.

Konrakt enn
1 DKpaH
2 + Unnr.
3 OO0t
4 CAN H
5 CAN L

Pucynox B.2 — Ha3zHadyeHne BBIBOJIOB JIEKTPUIECKOTO coennHUTENS npeodpazoBarens C/IB ¢
BeIXOnHBIM curajioMm CAN u xkogoMm ucriotgenus « 102»
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Ipunoxenue I
(pexomenmyemoe)
PexoMenayemasi cxeMa BHEIIHMX dJIeKTpruueckux coeaqnnenuii C/I1B
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IMpuioxenue /1
(oOs3aTenbHOE)
I'abapuTHbIe pa3Mepbl HITYHEPOB AJIS MOAKIIYEHHUs] K MATHCTPAJIM TaBJIEHUS U
MOHTAaKHBIX THE3]]

‘ Kon
\ =L B A ) C NPUCOCINHHUTEIBHOM
‘ 4acTu
! M20x15 | 20 | 5 | 6 2,39 FH
| ' Mi2x15 | 12 | 3 | 5 6
| | G" 21 [ 5 | 6 7
1 M12x1 123 [5 C
0 Mi2x125 | 12 | 3 | 5 D
g M22x15 | 18 | 3 | 10 E
- - GYs" 123 [5 K
M10x10 | 10 | 2 | 3 L
i /12,9
120"
, N d dl [ d2 [ L [ L2 Kon
‘. I - d \\ IIPUCOEIMHUT.
. | 9acTH
; 71 M20x1,5 | 7 | 12 | 24 | 18 | 35 | 239,FH
Ry a0 o Mi2x15 | 6 | 75 | 14 | 10 | 35 6
< GY" 7 | 12 [ 24 | 18 [ 35 7
/3.2 / _ Aj ’ , M12x1 6 | 75 | 14 | 10 | 35 C
' A Mi2x125 | 6 | 75 | 14 | 10 | 35 D
' 7 M22x15 | 11 | 16 | 20 | 16 | 35 E
< GV 6 | 75 | 14 | 10 | 35 K
MI10x10 | 35 | 60 | 13 | 8 | 25 L
az

1 Pa3mepsl B MUJIMMETpAX.
CUJINC 3aTATUBAHUA IIPU YCTAHOBKEC Ha MAarucCtpaljib JaBJICHUS HEC HJOJIKHO IIPCBLINIATH ‘M
2V y 60 H
JUTSL IPUCOSTUHUTENBHBIX pazMepoB M20%1,5 M22x1,5 u G%" u 22 H-M — 17151 oCTalbHBIX.

Pucynok J[.1 — ["aGaputHbIC pa3Mepsl MITYIIEPOB U PEKOMEH Ty eMble MOHTaXHBIE THE3TA JJIs1 YCTAHOBKH
npeoOpaszoBareneil ¢ Kogamu MpUCOeAUHUTENbHOM yacTu 2, 3, 6, 7, 9, C—F, H, K, L o
Tabmmie A.8
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IIponomxenue npunoxenus [l

5 Kon
B A b C TIPUCOETNHUTEIBHOMN
4acTu
M12x1,0 27 19 | 87 1

=
T

IIpumeudaHnus
1 Pa3mMepsl B MUILTUMETPAX
2 Ycwiue 3aTATHBaHMS MPU YCTAaHOBKE HA MAruCTPasib IaBICHUS HE TOJDKHO MpeBbImaTh 22 H-m.

Pucynok /[.2 — ["aGaputHbIe pa3Mepsl IITyIEpa Mpeodpa3oBaTeseii ¢ KOJOM MPUCOSAMHUTEIFHOW YacTH
1 o tabnune A.8

¢ g o
[N A AN B N ~ K
P A A

Pucynok J[.3 — ["abaputHsie pa3mMepsl mTyIepa mpeodpa3oBareieii ¢ KOI0M MPHCOSTHHUTEIBHON YacTH
A 1o Ttabmuue A.8

17

93,2

MI0x15-60

Pucynok [[.4 — I"'abGaputHbIe pa3Mepsl MITYyIEpa Mpeodpa3oBaTesieid ¢ KOJOM MPUCOSTUHUTETHHOM
yactu 8 mo Tabnuie A.8
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[Iponomkenue npunoxenus /|

_

Z -
120
T T Kon
d h o o7 d A D | npucoenunuTenbHOM
- \\ l — 4acTu
' /_,é,:_ , A M12x1,0 9 | 27 1
f // ! £ M10x1,5 18 | 24 8
| B M36x15 | 15 | 41 A
' % | A
|

Pucynok J[.5 — PexoMenyembie MOHTaXKHBIE THE3/a I IpeoOpa3oBaTeieil ¢ KogaMu
npucoeAMHUTEIRHON YacTu 1, 8, A mo tabimie A.8

1

1
B 348 N 4

T'ne:

— Kopmyc npeoOpa3zoBarens gaBieHus,

— YIuIoTHHTENbHAS TIPOKIIAJIKA,

— XOoMyT;

— I[lepexoaHoi maTpyOOK /Jis1 yCTAaHOBKU Ha OOBEKT.

A owPN P

Pucynok I'.5 — I[logkmtouenue npeoOpaszoBartesis ¢ KOJOM MpUcoeauHUTENBHOT0 pazmepa D50 o
tabmuue A.1l gepes coenuaurens « Tri-Clamp2» ¢ npokiaakoit kK 00beKTy
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IIpunoxenue E
(pexomenmyemoe)

Ilepeuennb cpeacTB M3MepPEHMsI M UCTIBITATEIHHOTO 000PY10BAHUSA

Knacc Tounocty,
HanmenoBanue Tun [IOIPEIIHOCTD Kom. IIpumeuanue
M3MEPEHUs], TMana3oH
+0,12 % Jlist usmepeHust
BoasT™meTp B7-40 0,01mMB-1xB; 1 HanpsbkeHus 10 1 kB;
0,01mMxA-2A TOKA 10 2A
cTouHuK [IATAHUSI +0,5 %:;
b5-8 1 —
[MOCTOSTHHOTO TOKA or 0 1o 50 B
Meroserp MA4101 (M4103/3) L 1| nanpmsertnen ne veree
I'OCT 23706 ot 0 1o 500 B 500 B
ManomeTp MIT-60 2 pa3psina 10,05 %; 1 JJist u3MepeHust TaBIICHUS
py30NOpIIHEBON '0CT8291-83 ot 0 1o 1 MIla J0 1 MIla
MII-600 2 o
MaHomeTp § paspsa +0,05 %; 1 Jl1g n3mMepeHus 1aBlieHUs
rpy30MOPIIHEBON TOCT 8291 ot 0 1o 10 MIla no 10 MIla
MaHomeTp § g/llg;iigg 10,05 %; 1 Jl5is u3MepeHus aBleHus
rPY30IOPITHEBON TOCT 8291 ot 0 no 100 MIIa 1o 100 MIla
J{nst ycTaHOBIICHUS
OOpa3moBbIil  3a7aTyYHK| Hﬁ\g[e-i%?g);.- 10,1 %; 1 HCIIBITATEIbHOTO
TaBJICHUS M1000-H C,-10 or 0 no 1 MIla TaBJIICHUS
ot 0 o 1 MIla
ot 0 no 7 MIla; Jlnst ycTaHOBIIGHUS
o +0,025 % HCIILITATEILHOTO
OOpasuoswiit  sa1aTIMK by 5o | (20100 % nmanasona); | 1 faBeHus
AdBJICHIA +0,005 ot 0 1o 7 MIla
(0-20 % nuamaszoHa)
ot 0 o 2 MIla;
+0,025 % ot Jlns ycTaHOBIEHUS
KanuOparop naBieHUs c .
U3MEPSIEMOi BEITMYMHBI UCTIBITATEIBHOTO
BHYTPEHHUM MOJYJIEM [0 DP1605 3100 % . 1
> MIla ( 0 TUara3oHa); JTABJICHUS
+0,025 ot 11 ot 0 no 2 MIla
(0-3 % numamasona)
100 mB - 0,0050+0,035
BosnbT™meTp HP 34401A 1 B - 0,0040+0,0007 1 —
10 B — 0,0035+0,0005
TepmomeTp  CTERIARHBIA 11 9g49g — 1 | Temmeparypa 25 + 10 °C
TYTHBIN
[lepconanbHblil KOMIBIOTEP, NpeodpazoBaTens uHTepdeiica CAN iy 1 (OC MS Windows XP u

pyroH, BHINOJIHAIOINN aHAJIOTUYHYIO (PYHKIIHIO

BBIIIIC)

[Ipumedanue— JlomyckaeTcss IPUMEHEHUE JPYTUX CPEICTB U3MEPEHHUS U MCIIBITATEIBLHOTO
000pyAOBaHUs C AHAJIOTUYHBIMU WJIH JTYYIIMMHU TEXHUYECKUMU XapaKTEPUCTUKAMHU

Crpannna 33 u3 44 AI'BP.406239.001-07 PD CJIB CAN 20161202




Ipuniaoxenue XK
(oOs13aTenbHOE)
Onucanne nporokonaa CAN Open

B Hacrosmem pasmene mpuBeneno omnmcanme mporokona CAN - Open,
nojAep;kuBaeMoe rpeoodpazonareneM nasieHus: CJIB.

[IpoTokon B3aMMOACHCTBHS  MOApPa3yMEBaeT HAIWYHE HECKOJIBKHX  THIIOB
COOOIIEeHUH, Ha3bIBAEMBIX OOBEKTaMH, OIMUCAaHHE KOTOPHIX HAXOIUTCS B CJIOBape
0OBEKTOB.

[IpeoOpazoBarens AaBiIEHUS NOIIEPKUBAET CIECTYIONINE OOBEKTHI:

— 00bekThI ceTeBoro cepBuca (NMT) anst yripapieHust mpeoOpa3oBaTessiMH;

— 00bekThl cuaxponuzauu (SYNC) st yrpaieHus Beljauei JaHHbBIX;

— 00bekThI AaHHbIX mporecca (PDO) mis cooOIeHns pe3yibTaToB H3MEPEHUS;

— cepBHCHbBIe 00beKThI JaHHbIX (SDO) nis npoBeneHust HACTPOUKH.

OOmeHn wuHpoOpMalMeil Mo ceTu ocyuecTBisercs kaapamu. CTaHIapTHBIM Kaip
JTaHHBIX NpuBefeH Ha pucyHke JK.1, mpu 3TOM ero cTpykTypa HE OJUHAKOBa KakK s
nepeaavyy JaHHBIX MPeoOpa3z0oBaTelio, TaK U MPU OTBETE MPEe0Opa3oBaTEIIs.

s

R J| 415/ 6 -8 Gaimob gorHey 7 | 8 ng]@‘ I : 19 I-_-

i
i

'&Iﬁﬂ

roe

1 — npu3HaK Havana Kagpa (start of frame — SOF);

2 — 11-6uTHbI naeHTudmkaTop (ID);

3 — 6uT Npu3Haka yaanéHHoro 3anpoca (remote transmission request — RTR);
4 — 6uT npu3Haka pacwupeHHoro dopmata (ID extended — IDE);

5 — AOMWHaHTHbIN 6uT r0 (pe3eps);

6 — AnvHa nons AaHHbiX (data length code — DLC), 4 6uTa;

7 — uMKIM4Yeckas KoHTposnbHast cymma (cyclic redundancy check — CRC), 15 6uT;
8 — buTt-pasrpaHnumTens CRC (=1);

9 — 6ut oTknKka (acknowledge — ACK);

10 — 6uT-pasrpaHuumTens ACK (=1);

11 — koHeu nocbinkn (end of frame — EOF), 7 6uT (eamHuubl);

12 — MexkaapoBblit nHTepsan (INT), 3 6uTta (eanHWLbI).

Pucynoxk XK.1 — Ctpyktypa ctanaaptHoro kajapa nanabix CAN 2.0A
Crpykrypa nions |D, nassiBaeMoro s nporokoia CAN Open uaentudukaropom

COB u noanepxuBatomiero a0 127 ycTpoWcTB Ha JUHUM CBA3M, NPUBEJICHA HA PHUCYHKE
xK.2.

10/ 98 |7]|6i5:i4:i3:i2:i1:0

OYHKYUOHANbHbIU Kodl noenmugpuxkamop y3na (Node-ID)

Pucynox XK.2 — Ctpykrypa nons uaentudukaropa COB-ID

Pacnpenenennie COB-ID ansa mpenornpeneieHHbIX YCTaHOBOK CBSI3M MPUBENCHO B
tabnuue 1.
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Tao6numa X.1 — COB-ID ansa npegonpeieieHHbIX YCTAHOBOK CBSI3U

DO yHKIMOHAIBHBIN Pe3ynpTupyronimi Hunexe
OO0BbekT YHEI N Y pyrom COOTBETCTBYIOIIETO
KO (ABOMYHBIN) COB-ID
napamMmeTrpa CBsI3U
NMT 0000 (%] —
SYNC 0001 80h 1005h
PDO1(tx) 0011 181h..1FFh 1800h
SDO(tx) 1011 581h..5FFh 1200h
SDO(rx) 1100 601h..67Fh 1200h

OO0BbeKTHI CeTEeBOro cepBrca

CtpykTypa 00beKTOB MpuBeIeHA Ha pucyHKe JK.3.

ID DLC baut © baut 1
%) 2 CS Node

rne CS — xomanga NMT;
Node — unentuduxarop y3na (Node = 0 s Bcex y3/10B CETH).

Pucynok XK.3 — Crpykrypa 06bexkToB NMT

[TognepxuBaroTCs CISAYIOIINE KOMaHIbI:

- CS=1 — ycranoBka pexxuma Operation — Bbigaua pe3ybTaTOB HW3MEPECHHUS B
COOTBETCTBHUH ¢ ycTaHOBKamu 00bekTa PDOL(tX) (o6bexT 1800h);

- CS=2 — ycranoBka pexuma StOp — TmpeKpalieHue BbAAYU PE3yJIbTATOB
WU3MEPEHUN;

- CS=80h — ycranoBka pexuma PreOperation 0e3 BbIaYM Pe3yJIbTATOB
U3MEPEHUN;

- CS=81h, 82h — c6poc ycrpoiicTsa.
Bce O00BEKTHI CETEBOTO cCepBHCA SBISIFOTCS HEMOATBEPKIAEMBIMHU, OTBETa OT
npeoOpaszoBaTesieii He MOCTyIaerT.
O0beKT CMHXPOHM3ALMH

Crpykrypa 00bekTa npuBeaeHa Ha pucyHke K.4

COB-1ID DLC
80h %

Pucynoxk X.4 — CtpykTypa 00beKTa CHHXPOHHU3ALUU

OtBeT yCTpoi/’ICTBa IIPpH IIOJIY4YCHHUH 00BeKTa CHHXPOHHU3AalUH 3aBUCUT OT 3HAYCHUS
o0bekTa 1800h ¢ nogunaekcamu 4 u 5 (Tadnuma X.2).
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Taonxuna XK.2— 3unauenus oobekra 1800h

3Hauenune noauHaekca 4 3HadeHne moauHAEKca 5 00beKTa [Tepenaya naHHbIX
o0bekTa 1800h 1800h
N=1...240 X CuHXpOHHAas, KaXIble N
UMITYJIbCOB CHHXPOHHU3AINH
N=254 k ACHHXpOHHaA, KaXJIbIE k
MUJUTACEKYH]T

O0beKT JaHHBIX MpoIecca

CrpykTtypa npuBeneHa Ha pucynke XK.5.

0180h 8 JlaBneHue, ycTaHOBIIEHHbIE | TemmnepaTypa usmepseMon
+Node equHuis! (Float) cpenpl, °C (Float)

Pucynoxk .5 — CtpykTypa 00beKTa TaHHBIX MpoIiecca

CepBucHbIe 00bEKTHI JAHHBIX

CepBucHble  O0BEKTHl HE  TONJAEPKHUBAIOT  OJIOYHOM  mepedaud, OOMEH
OCYIIECTBIISICTCSI KOMaHIaM1 WHUITHATN3aud 0OMeHa.

CTpyKTypa TMOCBUIKM MacTepa Ha KOMaHIy 3arpy3kd (3amucu) NpHUBeaeHA Ha
pucynke X.6.

3anpoc Macrtepa

0600h+Node 8

Unsignedl6 | Unsigned8

Pucynoxk .6 — CtpykTypa mochlIKA MacTepa 1 OTBeTa rpeodpazoBartens

JIByxO0alTHEIN MHIEKC OOBEKTA MepeaacTCs MIIAIITUM OANTOM BIIEPE.

Komanpga 3amncu CMD umeer cnegyromuii popmar:
OX20+A, Tae:

A=2h — s 4 6aiiTOB TaHHBIX;

A=7h — gna 3 0aliTOB JAHHBIX,

A=Bh — ms 2 6aliTOB JAHHBIX;

A=Fh — nna 1 OaiiTa 1aHHBIX.
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HenetictBurensHpie 0alThl TaHHBIX, (hOpMAT KOTOPBIX HE MPEAYCMOTPEH opMaTom
COOTBETCTBYIOIIETO OOBEKTA, OJDKHBI 00S3aTE€NbHO MPUCYTCTBOBATH B TIOCHUIKE M HMX
3HAYCHUS JTOJDKHBI OBITH paBHBEI 0.

[lepenada MaHHBIX OCYMIECTBISCTCS AaHATIOTUYHO — MJIAJIIITUM OANTOM BIIEPE.

OTtBeT mpeoOpa3oBaTeliss HAa KOMaHy 3arpy3Kku mpuBeneH Ha pucynkax .7 u XK.8.

9580h+Node 8 60h IndL,IndH | SubInd |®h,@h,oh,0oh

Pucynoxk XK.7 — CtpykTypa oTBeTa npeodpa3oBaTelis pyu OTCYTCTBUM OIIMOKHU

Koa ownbkmn
(Unsigned32)

0580h+Node 8 80h IndL | IndH SubInd

Pucynok XK.8 — CtpykTypa oTBeTa mpeobpazoBatesisi Ipy HATMYUH OIIUOKU
[lepeuens k00B ommOOK npuBeAeH B Tadbnue XK.3.

Tao6numa XK.3— [lepedyeHn K0I0B ¥ OMUCAHUE OMMHUOOK

Kox ommOxn Omnucanue
05040001h Komanna He onpenenena

06010001h Urenne 00beKTa C MPU3HAKOM KTOJIBKO JIJIS 3aITUCH»
06010002h 3anuch 00BEKTa C MPU3HAKOM KTOJIBKO JJIS YTCHUS»
06020000h OO0BeKTa ¢ yKa3aHHBIM MHJIEKCOM He CYIIECTBYET
06070010h HecoorBeTcTBHE THITa JaHHBIX

06090011h Yka3zaHHBIN TTOJMHIEKC O0BEKTA HE CYIIECCTBYET
06090030h IIpeBbllieH nrana3oH U3MEHEHMs IapaMeTpa

Komanna Beirpy3ku (uTeHHs) mpeoOpa3oBaTelis npuBecHa Ha pucyHke JK.9.

0604h+Node 8 40h Unsignedl6 | Unsigned8 | 6h,0h,0h,0h

Pucynok JK.9 — CtpykTypa KoMaHbl BRITPY3KH (4TeHHS) TpeoOpa3oBaTelis

OtBeT npeoOpasoBaTes 6€3 OMMOOK:

9580h+Node 8 CMD IndL,IndH | SubInd | B@,B1,B2,B3

rae CMD=40h+A, 3HaueHus: A NMpUBEACHBI B KOMaHJIE 3aIPY3KHU.
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JleficTBUTEILHBIM CUUTACTCS TOJIBKO TO KOJIMYECTBO 0AWTOB, KOTOPOE 3aKOJIUPOBAHO
B Oaiite CMD, HepneiicTBUTEIbHBIC MTEPEAAIOTCS HYJISIMHU.

OTBeT npy HAJIUYNH OIIUOKH I1e €aacTCi CICAYIOIUM o0pa3om:

Koa ownbku
0580h+Node (Unsigned32)

Kosp! ommbok mpuBeIeHbI B OMIMCAaHUN KOMaHBI 3arpy3ku Tadiuima JK.3.

Pexomenayemblil aJ1ropuTM padorsl

1. IIpu yctanoBke npeoOpa3oBaTens
1.1. BeImosHUTH MOKCK mpeodpazoBarens st onpeaencHus ero Node-1D

Bapuant 1:
BemmonauTes 1K yTeHus o0bekTa 1000h monuaaekc Oh komanmamu:

600h+N 8 40h 1000h 00h 00000000h
rae N usmensercst or ©1h oo 7Fh.

OtBet npeodpaszoparens noctynut npu N = Node-ID

Bapuanr 2:
Pazpemmute paboty mnpeoOpazoBatenss komaHmoir NMT  3nauenuem  O1lh,

nepeBosINel Bee y3bl B coctostare Operation:

Oh 2h 0001h

HOI[aTL HUMITYJIbC CHHXPOHHU3AIIUH.

80h oh
B oTBer OyneT moiydeHo 3HaYCHUE JABICHUS B TEKYIIUX SIMHHIAX, COJEpIKAIICE B
COB-ID Node-ID (3aBoackue ycTaHOBKH TpeoOpa3oBaTesisi — OTBET Ha KaXKIbId
CHHXPOHMMITYJIBC).

1.2. YcranoButh TpeOyembiii Homep y3ima Node-ID B o6bektre 2320h; ycTaHOBUTH
TpeOyemMyro ckopocTh oOMeHa (2321h); ycTaHOBHUTH NMPU HEOOXOAMMOCTH IIEPUOIUIHOCTh
OTBETa Ha CHUHXpouMIyibchl (1800h, moguanexc ©2h) win paboTy MO MHTEPBAIHLHOMY
taiimepy (1800h, momunmekc O5h u 1800h, nomuuaekc ©2h), ycTaHOBHTH TNpH
HEO0OXO0IMMOCTH PEeKUM aBTo3amnycka (2330h) snaueHuem O1h.

1.3. CoxpaHuTh U3MEHECHHMS 3aNChbio B 1010h «save».

1.4. Bemonuuth cOpoc yctpoiictBa komanmoit NMT 81h (82h) mnm BBIKIHOUNTH
nUTaHue mpeoOpa3oBaTersl.
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2. B pabouem pexnme

2.1. Tlpu ycTaHOBJICHHOM pEKHMME aBTO3aIycKa Ipeodpa3oBaTeilb B 3aBUCUMOCTH OT
3HaueHus oObekTa 1800h momunmekc ©2h paboraer B CHHXPOHHOM WM aCHMHXPOHHOM
peXKHUME.

2.2. Tlpu oTcyTcTBHM aBTO3aIycka HEOOX0IMMO IepeBecTH ero B pexkuM Operation
xomangoi NMT 3nauennem @1h+Node-ID (0001h — s Bcex y3ioB). Pesxkum paboTh
omwcad B 2.1.

2.3. [Ipy HEOOXOAMMOCTH HW3MEHHUTh Kakue-InOo mapamMeTpbl paboTel B
ACHHXPOHHOM pEXHME HEO0OXOIMMO TpeABapUTEIBHO TEPEeBECTH MpeoOpa3oBaTeib B
pexxum PreOperation komangoit NMT 3nauenuem 80h.
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[lepedyenb 0OBEKTOB, MX THII, 3HAYEHUS 110 YMOJIYAHHUIO TpUBEACHBI B Tabnuie XK.4.

Taonumga XK.4

CaoBapb 00beKTOB

NHunekc Hoz- Onucanue Tun Hoctyn SHAtCHHE 110 [Ipumeuanue
WHJICKC YMOTYaHHIO
1000h 0 Tun yctpoiictBa Unsigned32 ro 00020194h | DS404, ycTpoilcTBO C aHAIOTOBBIM BXOJIOM
1001h 0 Peructp omubok Unsigned8 ro — —
1002h 0 Jlata U3roToBICHUS Unsigned32 ro — Hanpumep 18112014h
(18 Hos16pa 2014 1.)
1005h 0 COB-ID SYNC Unsigned32 ro 80h —
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
1010h 1 CoxpaHeHne mapaMeTpoB Unsigned32 WO — CoxpaHeHue napaMmeTpoB IIPH 3aMACH
(65766173h)
0 KonuuecTBO MOOUHAEKCOB Unsigned8 ro 01h —
1011h 1 Boccranosnenne mapametpoB 1o | Unsigned32 wo — BoccraHoBiieHHE 3aBOJICKHX HACTPOCK
YMOJTYaHHIO (mapaMeTpoB M0 YMOJYAHHUIO) 3aMHUCHIO
(64616F6Ch)
0 KonuuecTBO MOOUHAEKCOB Unsigned8 ro 04h —
1 Kon mpounsBoautess Unsigned32 ro C2C8CF20h —
1018h 2 Kox uznenus Unsigned32 ro D1C4C220h —
3 Howmep Bepcun Unsigned32 ro 00000100h —
4 CepwuiiHblii HOMEp Unsigned32 ro —
0 KonuuecTBO MOOUHAEKCOB Unsigned8 ro 02h —
1200h 1 COB-ID Kiuent-Cepsep(rx) Unsigned32 ro 600h+Node —
2 COB-ID Cepgep-Kiuent(tx) Unsigned32 ro 580h+Node —




194

Ilon-

3HayeHue 1mo

HNunexe Ornucanue Tun Hoctyn [Ipumeuanue
WHJICKC YMOITYaHHIO
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 05h —
1 COB-ID ans PDO Unsigned32 ro ©180h+Node —
2 Tun nepenaun Unsigned8 rw 01h 1...240 CUHXPOHHAS nepenavya yepes
YCTaHOBIICHHOE KOJMYECTBO CHHXPOHMMITYJIHCOB
1800h 25f1 — AaCHUHXpOHHAasl IepeAaya II0 HHTEpBAIY
Taiimepa
3 Peseps — — —
4 Peszepr — — —
5 WuTepBanbHEbIii TaiiMep Unsigned16 rw 0064h WuTtepBain Taiimepa B Mc,
(ze 6omee 5000 mc)
0 KonuuecTBO MOOUHAEKCOB Unsigned8 ro 01h —
1 Unsigned32 ro 61300120h | ®opmar nepenaun JaHHBIX 10 gaBieHuto Float32 B
1A00h YCTaHOBJICHHBIX €AUHUIIAX
2 Unsigned32 ro 61300220h | ®opmar mepegayd JaHHBIX IO TeMIIEpaType
usMepsieMoii cpeasl Float32 B °C
2320h 0 Node-I1D Unsigned8 rw 20h —
04h 00h — 1000 x6ox; ©1h — 800 x60x;
2321h 0 CkopocTb 0OMeHa Unsigned8 rw SZE : igg iggi: SEE : égnggz?’
06h — 20 x6o0x; ©7h — 10 x0oz.
00h 00h-mpeobpazoBatenp  Mmociae  HUHUIHATH3ALUH
2330h 0 ABTO3aIyCK Unsigned8 rw HAXo/TCA B pexme PreOperation;
01h- mpeoOpa3oBaTenb MEPEXOAUT B PEKUAM
Operation
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
1 ABTomarndeckas ycranoBka «0» | Unsigned32 wo — VYcTaHOBKa  HYJIEBOIO  3HAUYEHHUS  BBIXOJHOIO
6125h npeobpa3oBates curHaia npu 3anucu (6F72657Ah)
IIpumeuyanue:  KoMaHIy ~ yCTaHOBKM  HYJA

paspenaercss BBIIOJHATH TOJBKO MPU HYJIEBOM
3HA4YECHUU JIaBJICHUsS HAa BXOJIE Mpeodpa3zoBaTes
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Ilon-

3HayeHue 1mo

HNunexe Ornucanue Tun Hoctyn [Ipumeuanue
WHJICKC YMOTYaHHIO
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
6126h 1 Koppekmus Hakyiona | Float32 wo — Benmuuna xoppekumu B mpexpenax ot 0,977 mo
XapaKTePUCTHKHU MpeodpazoBaTes 1,023
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
6127h 1 Koppekuus cmenienus | Float32 wo — Bennuuna xoppekuuu B npenenax ot munyc 0,02
XapaKTEPUCTHKH ITPeodpa3oBaTesist 10 0,02 (B monsix BITH)
0 KonmaecTBo moanHekcos Unsigned8 ro 02h —
6130h 1 JlaBiieHue Float32 ro — Bennunna maBneHus
2 Temmneparypa usmepsiemoit cpenbl | Float32 ro — BenuunHa Temneparypbl
0 KonmuecTBo moanHekcos Unsigned8 ro 01h —
1 EnuHutel u3aMepeHus 1 MHOXKUTETh rw ©03220000h | 03h — fecATUYHBIA MHOXKHUTEND  COWHUIL
€IMHUI] U3MEPCHUS TaBICHHS (xITa) usMepeHus. JlomycTumbie 3HAYCHUS OT MHUHYC 6
(FAh) 1o 06h
6131h 22h — enMHUILBI U3MEPEHUS
JlonycTrMble 3HaYCHHUS:
22h —Ila; 4Eh — Gap;
Alh — krc/em® ; A2h — mm HyO;
A3h — mMm Hg
0 KonuuecTBO MOOAUHAEKCOB Unsigned8 ro 02h —
6132h 1 MaxkcumanbHOoe kommyectBo | Unsigned8 ro @1lh —
BHYTPCHHUX JHANAa30HOB
2 Y CcTaHOBIIEHHBIN AMAMa30H Unsigned8 rw 00h —
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
6148h 1 Hwxauit npenen n3mepeHus Float32 ro 00000000h | Bennunna B [1a
0 KomuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
6149h >
1 BepxHuuii npeaen usmepeHus Float32 ro Benuuuna B [1a
0 KonuuecTBO MOIUHAEKCOB Unsigned8 ro 01h —
61A0h -
1 Tun punsTpa Unsigned8 ro 01h OUIBTP CKOJB3SIIETO CPETHETO




Nunekc Hox- Ormucanue Tun Hoctyn SHAYCHME 110 [Ipumeuanue
HHJIEKC YMOJYaHUIO
0 KonuuecTBO NMOIUHAEKCOB Unsigned8 ro 01h —
1 [TocrosinHas ¢puinbTpa Unsigned8 rw 01h Vo =Vpa + (In— Vn1)/N
rae N — nmocrosiHHas GuIIbTpa,
Vn — TekyIiee 3Ha4eHNE CUrHaa GpriibTpa,
61A1h Vh1 — 3HaueHwe QuIbTpa MpU MPEIbITYIIEM
U3MEpEHUH,
|, — 3HaYeHue BXOJHOIO CUIHAJIA,
N =0...1 — ¢uapTp OTKIIOUYEH
N = 2...127 — bunbTp BKIIOYEH
[Ipumeuanue— llepeueHb OOBEKTOB, COXpAaHAEMBIX MO KOMaHJaM 3allMCH HACTPOEK M BOCCTAHOBJICHHWU 3aBOJICKHUX

Hactpoek: 1800h, 1A00h, 2320h, 2321h, 2330h, 6131h, 6132, 61A1h.
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