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Hacrosiee pykoBoacTBo 1o skcrutyarauuu (PD) pacnpocTpansieTcss Ha MOIyIb JdaBJe-
HUA dTaloHHBIA MeTpaHn-518 (B nanpHeleM MOAYJb JaBICHUS ) U IPEIHa3HAYEHO /ISl U3yde-
HUS €r0 YCTPOWCTBA, MPUHIUIIA JEHCTBUS U MPABUI IKCIUTyaTallui, XPAaHEHHUsI U TPAHCIIOPTH-
poBaHUs

1 OIIMCAHUE U PABOTA

1.1 Haznauenue MOyast JaBJICHUS

1.1.1 Monaynpb ngaBieHus MpeAHa3HAuYEH AJI1 U3MEPEHUI U HENMpPEepHIBHOTO Mpeodpa3oBa-
HUSl 3HAYEHHUI aOCOTIOTHOTO U M30BITOYHOTO JaBJICHUS >KUIKOCTEH U Ta30B, a TaKXKe paspe-
KEHHS Tra30B B IU(POBON BBIXOJHOW CUTHAI.

Mopnynb naBieHus IPUMEHSETCS:

- COBMECTHO C KajauOpatopom nasieHus (nanee kanuodbparop) Merpan-517

TV 4381-062-51453097-2010 wim Metpan-520 TY 4381-063-51453097-2013, ¢ kaimmbparo-
pOM — KOHTpOJUIepOM JiaBiieHus (naiee koHTposwiep) Merpan-530 TY 4212-024-13428679-2009
WIH IPYTUM KaJMOpaTopoM cepun «MeTpany MoIepKUBAIOIINUM pad0Ty C HACTOSIUMHU MO-
yJISIMU JIaBJICHUS B TAOOPATOPHBIX U MPOMBIIIJICHHBIX YCIOBHIX B KauecTBe pabodero sta-
JIOHA TIpU MOBEpKE W KaIMOPOBKE pa3iMuYHbIX cpeAcTB m3mepenuid nasnenus (CU/), B Tom
yucie npeoOpaszoBaTenieil JaBieHUs ¢ YHU(GUIMPOBAHHBIMHU BBIXOJIHBIMU 3JEKTPUUECKUMU
CUTHAJIaMU, a TAKXeE JIJI1 IPOBEPKU CUTHAIM3UPYIOIIHUX YCTPONCTB JIEKTPOKOHTAKTHBIX MaHO-
METpPOB, pelie JaBJICHUS,

- coBmecTHO ¢ agantepoMm USB, nepconanbubiM koMmibioTepoM (1K) u nporpammubim
obecrnieuennem (I10) B cocTaBe MOBEpOYHON M3MEPUTETHHOM TaO0OPATOPHOM YCTAHOBKH B Ka-
YecTBe paboue-To 3TajJoOHa IPH MOBEPKE U KamnOpoBke paznuuabix CUJI, B TOM urciie mpeoo-
pazoBaresieil JaBieHHS C YHU(PHUIMPOBAHHBIMU BBIXOIHBIMHU SJEKTPUUYECKHUMH CHUTHATAMU
(COBMECTHO CO CpEICTBAMU U3MEPEHHUS JIEKTPUUECKUX CUTHATIOB), TOKA3bIBAIOIIUX MAHOMET-
POB U peJie JaBJIeHUs.

[Ipumep ycnoBHOro 0003HaUYeHUS MOAYJIS JABJIEHUS MpHU 3aKa3e npuBeneH B [Ipuioxe-
HUH A.

1.1.2 Ilo ycTOHYMBOCTU K KJIMMATHYECKUM BO3JICUCTBUSIM MOAYJb JaBJICHUSI COOTBET-
ctByeT kauMatuueckomy ucnondeHuto Y XJI 3.1 mo FOCT 15150, Ho 1151 paGOTHI TIpU TEMIIEe-
patype ot 0 10 50 °C u oTHOCUTENBHOM BiIaxkHOCTH Bo3ayXa oT 30 1o 80% npu temneparype
25 °C.

[To ycToifunBOCTH K MEXaHMYECKUM BO3ACHCTBUSM MOJYJb JABJICHUS SBISETCS BUOPO-
ycroiuuBbIM (rpynna N1) mo 'OCT P 52931.

Crenenp 3alIUTBl MOAYJIA JIaBJICHUSI OT NMPOHUKHOBEHHUS TBEPHABIX TEJN, MbUJIM U BOJBI
BHYTpb kopnyca [P54 o 'OCT 14254.

1.1.3 IlorpemHOCTh U3MEPEHUI HOPMUPYETCA KaK HAa TIOJTHOM JUaNa30He U3MEPEHUN MO-
TyJIsl TaBJICHHS, TaK U Ha BeIOMpaeMbix nuama3zoHax mo ['OCT 22520 (manee moaauana3oHax)
yKa3aHHBIX B TabmuIe 1.

1.1.4 Monaynb 1aBieHHs] UMEET UCTIOTHEHUS:

- 00ILENPOMBIIIIEHHOE;



- B3pBIBO3AILIHUIIEHHOE, TOJIBKO JJIsl COBMECTHOM pabOThI ¢ KanuOpaTopom aaBieHust Met-
paH-517 B3pbIBO3ALIUILEHHOTO UCIIOJIHEHUS.
Mopayne  naBieHHs  B3pHIBO3AMIMINCHHOTO  WCIONHEHHS C MapKUPOBKOW  B3pHIBO3a-

mwmthl 1Ex ia [IB T4 Gb X umeet 0co00B3pBIBOOEC30TIACHBIN YPOBEHD B3PHIBO3AIIUTHI, 0OeCIeYrBac-
MBI  BHJOM  B3PBIBO3AIIMTHl  «HMCKpoOe3omacHas dJeKTpUYecKas LEeNb» ypOBHA  «ia»
no I'OCT 31610.11. Yka3zaHHOE MCHOJIHEHHE MOAYJS JABJICHUS JOIYCKAETCsl €ro MPUMEHEHHE BO
B3PBIBOONIACHBIX 30HaX B COOTBETCTBMHM ¢ Tpeboanusimu I1YD (rn. 7.3), IITODII (rn. 3.4)
u 'OCT IEC 60079-14, rne Bo3M0OXKHO 00pa3oBaHKHEe B3pHIBOONACHBIX CMECE, COOTBETCTBYIOIIUX Ka-
teropuu I1B.

JlonoaHUTeNbHbIE TPEOOBaHMS O€30MaCHOCTH, OTHOCSIIUECS K 3HAKY «X» B MapKUPOBKE B3pbI-
BO3aIIUTH 0003HAYAIOT:

— SKCIUTyaTalusl MOIYJIS IaBJICHUS B3PhIBO3ALIUIICHHOTO UCTIOJIHEHUS Oy CKAETCs TOJIBKO COB-
MECTHO ¢ KaJimOpaTopoM aaBiieHus MetpaH-517 B3phIBO3ANTUIIICHHOTO HCIIOJHEHUS C BUIOM B3DPbI-
BO3AILUTHI «UCKpoOe3omacHas aekTpuyeckas 1enby» ypoBHs «iay mo 'OCT 31610.11 u mapkupoBkoit
B3pbIBo3amuThl 1Ex ia [IB T4 Gb X;

— JIOITyCKAeTCsl UCTOJIb30BaTh TOJBKO MOCTABJISIEMbI ¢ KaaHOpaTopoM 3JIEKTPUUYECKUN Kabelb
MOJIKJIFOUEHUS] MOTYJIsl AaBJICHUS;

— 3amperaercs MoJKII0YaTh Moay b AaBieHus K [IK Bo B3pbIBOOMACHBIX 30HAX.

1.1.5 Monaynp [naBleHHS COOTBETCTBYET TpeOOBaHMSIM TEXHHMUYECKHMX  PErJIAMEHTOB
TaMO0KEeHHOI0 cOor3a:

— TP TC 012/2011 «O 6e3omacHOCTH 000pYyA0BaHUS 1711 paOOTHI BO B3PHIBOOIIACHBIX Cpeax;

— TP TC 020/2011 «2nexTpoMarHuTHasi COBMECTUMOCTh TEXHUUECKUX CPEICTBY.

1.1.6 Monynu naBneHus ¢ kogom ucnosHeHus O «O0e3xupuBaHuey MpeIHa3HaueHbl TOJIBKO IS
noBepku 1 kKanuOopoBku CU /I KUCIOPOTHOTO UCTIOTHEHUSI.

BHUMAHUE: MOJAVYJIN JABJIEHHUA C KOJOM UCITIOJIHEHUA O «OBE3KNPUBA-
HUE» HE OTHOCATCS K KUCJIOPOJJHOMY OBOPYJIOBAHWIO U HE ITPEJJHA3HAYEHBI
JJIA PABOTBI C TA3OOBPA3HBIM KHMCJIIOPOAOM U OBOI'ALIEHHBIM KHUCJIOPOAOM
BO3YXOM!

1.2 TexHnueckue XxapakTepUCTUKHU

1.2.1 Ko moaynst jaBieHus, AMana3oHbl H3MEPEHUN MOyl JaBIEHUS, TI01IMana30Hbl
M3MEPEHUI JIaBJI€HUs, MPEICTbHO-I0MYCKAaeMOEe AAaBJICHUE W BUJ HM3MEPSIEMOIO JaBJICHUS
npHUBEICHBI B TabmuIe 1.

YcnoBHBIE 0003HAYCHHS KO/Ia MOYJISI IaBIICHUS IPUBEICHBI B IPIIIOKEHUH A.



Tab6mauna 1

J{nama3onbl
. [IpenenvHO-
Kon |usmepenuit .
MOy ISt MOyt Hozmnanazom:l HU3MCPCHUU 1aBJICHUA, AO0ITyCKaeMOC
JaBJIeHus| JaBICHUS, Mila HaBMHg{ 1e,
MITa ¢
H30sITOYHOE JaBICHUE
2,5K | 00,0025 0—0,0016 0—0,0025 0,0035
6,3K | 00,0063 0—0,004 0—0,0063 0,0085
25K | 00,025 0—0,01 | 00,016 0—0,025 0,035
160K | 0—0,16 0—0,04 0—0,063 0—0,1 0—0,16 0,22
IM 0—1,0 0—0,25 0—0,4 0—0,63 0—1,0 1,4
6M 0—6,0 0—1,6 0—2,5 0—4,0 0—6,0 8
25M 0—25 0—10 | 0—16 | 0—25 35
60M 0—60 0—40 0—60 70
160M | 0—160 0—100 0—160 180
H30BITOYHOE JaBJICHUC, pa3pCiKCHUC, TAaBJICHHUC-PA3PCIKCHUC
D0,63K | +0,00063 0—0,0004 [ 0-—0,00063 |  +0,00063 +0,0025
+0,00125 +0,002 +0,00315 +0,0063
D6.3K | £0.0063 7574 Go1 | 0‘—0,0016 | 0—0!0025 0—0,00‘4 | 00,0063 +0,012
+0,0125 | £0,02 +0,0315 |  £0,063
D63K | +0,063 -0,063—0,0 | 00400 | 002500 +0,12
0—0,01 | 00,016 | 00,025 | 0—0,04 | 00,063
-0,1—0,0
pieok | 1 +0,05 | 01006 | -0,1-0,15 0,22
0—0,16 0004 | 001 | 00063 | 00,16
—0,1—0.,9 -0,1—03 | 0,105 | 0,109
PIM6 10 0025 | 004 00,63 | 010 L4
—0,1—2,4 —0,1—1,5 —0,1—2,4
D2M I35 0—1,6 0—2,5 3
AOCOJIFOTHOE JaBJICHUE
Al60K | 0—0,16 | 0—0,025 | 0—0,04 | 0—006 | 0—01 | 0—0,16 0,22
AIM [ 0—1,0 0—0,25 0—0,4 0—0,6 0—1 1,4
A6M | 06,0 0—1,6 0—2,5 0—4.0 0—6.0 8
IIpumeuanus:
1 [lopnana3oHbl U3MEPEHHUM YCTaHABIMBAIOTCS IPOTPAMMHBIM CITIOCOOOM.
2 Moaynu pgasnenust D0,63K, D6,3K u D63K BbINoJIHEHB HA OCHOBE €MKOCTHOM M3-
MEPUTEIb-HOW STUCHKH, OCTAIBHBIE — HA OCHOBE TEH30ITPeo0pa3oBaTes.
3 IlpucoenvHUTENBHBIE pa3MEPBI B 3aBUCUMOCTH OT BapHaHTa KOHCTPYKLUU MOAYJIEH
JaBJICHHUA YKA3aHEBI B HpI/IJ'IO)KeHI/II/I b.

1.2.2 Kog Moaynst 1aBlieHHs], AMANa30Hbl U3MEPEHUN U MUHUMAJIbHBIN MOAIUANa30H 13-

MEPEHMI MOJlyJIeH AaBJIEHHUS, IPEIEIbHO-A0IyCKaeMO€e JaBIEHHE, IPEIEbl J0IyCKaeMoi oc-

HOBHOM HpHBeHeHHOﬁ MOTrpCIIHOCTU U BUI U3MCPACMOI'0 JaBJICHUSA ITPUBCICHLI B Ta6J'II/IHe 2.



Tabmuna 2

MuHUMaTEHBIN . .
Jwnamna3oHbl IIpenenbHo-n0- | [Ipenens! qomyckaeMoi OCHOBHOU
Kon . | TOAAMANa3oH " N
Moyms HU3MEpEeHu i H3MepeHTii Mo- MyCKAeMOe J1aB- | NPHBE/ICHHOMH MOrPELIHOCTH, v,%
MOJIYJIA 1aB- JICHUeE, MOAIMaIa30Ha U3MEPEHN,
JaBJICHIA nenus, Mlla Ay asiie- MIla He OoJiee
aus, MIla
M30bITOUHOE 1aBIICHUE
2,5K 0—0,0025 0—0,0016 0,0035 _ _ _
63K | 0-00063 | 00,004 0,0085 +0,04; £0,05; £0,06; £0,1
25K 0—0,025 0—0,01 0,035 +0,0;3 +0,04; +0,05; +0,06
160K 0—0,16 0—0,04 0,22
IM 0—1,0 0—0,25 1,4 +0,02; +0,025; +£0,03; +0,04;
6M 0—6,0 0—1,6 8 +0,05; +0,06
25M 0—25 0—10 35
60M 0—60 0—40 70 +0,025; +0,0;3 +0,04;+0,05;
160M 0—160 0—100 180 +0,06
M366ITOYHOE 1aBICHUE, pa3peKCHHE, TaBICHUE-Pa3PeIKCHIE
+0,05" (£0,1%) +0,06' (£0,1?);
D0,63K | +0,00063 0—0,0004 +0,0025 +0,1! (£0,15%)
+0,04'; (£0,05%); £0,05' (0,06%);
D6,3K +0,0063 0—0,001 +0,012 +0,06' (z0,1%); +0,1!
(0,1 52)
D63K +0,063 0—0,01 +0,12
D160K _%’1——001’615 0—0,04 0,22
0 1_’0 9 +0,02; +0,025; +0,03;
DIM 0’_1,0’ 0—0,25 1,4 +0,04;+0,05; £0,06
-0,1—2,4
D2,5M 0-25 0—1,6 3,5
AOCOII0THOE TaBJICHUE
+0,025%% +0,03%% +0,04°;
A160K 0—0,16 0—0,025 0,22 10,05% £0,06; +0.1
AIM 0—1,0 0—0,25 1,4 +0,025; +0,03; +0,04; £0,05;
A6M 0—6,0 0—1,6 8 +0,06; +0,1
IIpumeuanns
1 OcHoBHasi morpeumHocTh u3MepeHuit napinenus npu (20+£2)°C BKIIOYAET HETUHEU-
HOCTb, TUCTEPE3UC U TOBTOPSEMOCTD.
2 BIIU — BepxHMil npeen u3MepeHnid o Iuana3oHa MoyJis JaBJIEHUS.
3 HIIN — HxHU npenen u3MepeHuil moaiMana3zoHa MoayJisl JaBJICHUS.
4 Monynu nasnenus D0,63K, D6,3K, D63K, D160K, DIM, D2,5M umerot nojauarna-
30HBI U30BITOYHOTO JIABJICHUS, Pa3PEKCHUS U JaBICHUS-PA3PEIKEHUS.
5 ! — HOrpemHOCTb TONBKO B MOAAMANA30HAX U30BITOYHOTO JaBICHUS.
6 2 — OTPEIIHOCTH TOJIBKO B IOIUAIIA30HAX AaBICHUS-PA3PEKEHHUS.
73— norpemHocTs B noaauanazone 0—25 klla — 0,06%.
8 *— morpemnocts B nogauanazone 0—40 xIla — 0,04%.

1.2.3 Tlpenensl nomyckaeMo TOMOJHUTENBHON NOTPEIIHOCTA U3MEPEHUN JTaBIICHUSI TIPU
M3MEHEHUH TEMIIEPATYPbl OKpY:karoiero Bozayxa ot 0 go mwitoc S0°C ne npesbimaet 0,5y Ha
kaxpie 10°C ot Temnepatypsl (20+£2)°C.



1.2.4 DnexTpuyeckoe MUTAaHUE MOJYJIS AaBICHHS OCYLIECTBISIETCS OT CTaOMIM3UPOBAH-
HOT'O UCTOYHHKA ITOCTOSTHHOTO TOKa HanpspkeHueM (5+0,25) B anextponHoro 6;10ka kaimubpa-
Topa aasiienuss Metpan-517, Metpan-520, agantepa USB wiu koutposepa Merpan-530.

1.2.5 MouHocTs, notpedasiemast MotysieM aaBieHus, He 6omnee 0,05 Br.

1.2.6 Bpems ycTtaHoBiieHHs pabodero pekuMa MOJyJis AaBJICHUS MOCIE €r0 BKIFOYECHUS
He Oosiee 5 MUH.

1.2.7 BpeMs ycTaHOBJIEHUS TOKA3aHUI MOAYJIS AABJICHUS MIPU U3MEHEHUU BEIHMUMHBI U3-
MepsieMOro JaBJIeHUs NP yCpeIHEeHUH, paBHOM 1, He Gonee 10 c.

1.2.8 N3onauus Mexay 3JIEKTPUUECKUMHU LETSIMUA U KOPITyCOM MOJIYJIsl 1aBJICHUS B3pbI-
BO3ALIUIIEHHOTO U OOLIENPOMBIIIJIEHHOTO HUCTIOJHEHUS J0KHA BBIIEPKUBATh B TeueHue |
MUH JEWCTBHE HCTBITATEIIHHOTO HAIPSKEHUS MPAKTHYECKH CHHYCOUIATBLHON (OPMBI BEJIH-
yuHoi 500 B u 100 B cootBeTcTBeHHO YacTtoToi oT 48 'y 7o 62 I'l mpu TeMmneparype okpy-
xatotero Bo3ayxa (20£5) °C u otHocutenbHOM BiaxkHoctu oT 30 % 1o 80 %.

1.2.9 DnexTpuyeckoe COMPOTUBICHUE MU30JSLUN MEXKIY AIEKTPUUYECKUMHU IETsIMU MO-
NyJisl TaBJIEeHUS] OTHOCUTEIBHO €T0 KOpIlyca Mpu UclbITaTenbHoM Hanpspbkenuun 100 B e me-
Hee:

— 20 MOwm npu TemniepaType okpyskaromiero po3ayxa (20+5) °C u OTHOCUTEIBHON BJIaXK-
HoctH oT 30 % 1o 80 %;

— 5 MOwM npu Temriepatype okpysxkaromiero Boszayxa (50+5) °C u 0OTHOCUTETLHOM BIIaXK-
HocTH 0T 30 % 110 80 %.

1.2.10 Monynb AaBiaeHUs B3phIBO3AIIMIIIEHHOTO UCTIOJHEHUS ¢ MapkupoBkoil 1Ex ia 1B
T4 Gb X numeet 0co00B3pHIBOOE30NIACHBIN YPOBEHD B3PhIBO3ALIUTHI «HUCKPOOE30macHas 3JeK-
TpHUYECKas IeTb» YPOBHS «iay u ynosiuerBopseT Tpedosanusim ['OCT 31610.0, I'OCT
31610.11 nms B3peIBO3AmIUIIEHHOTO 0OOpymoBaHus mnoarpynmbl IIB u TemmepaTypHoro
kiacca T4 mo 'OCT 31610.0.

DneKTpruecKre napamMeTpbl BHEIIHUX UCKPOOE30MacHbIX Lenel MUTaHus MOIyJIel JaB-

JICHUA B3PbIBO3AIMUIICHHOTO NCITOJTHCHHA:

— MakcuMajbHOE BX0aHOe Hanpspkerue, Ui, B 8,7;

— MaKCHUMaJbHBIA BXOJIHOH TOK, 11, MA 896;
— MaKCHMaJjbHas BXOAHAas MOIIHOCTh, Pi, BT 1,15;
— MaKcuUMajbHas BHYTPEeHHsS eMKoCTh, C1, MKD 20;
— MaKCUMaJlbHasl BHYTPEHHAS WHAYKTUBHOCTb, Li, MK['H 37.

1.2.11 TabaputHBIe pa3Mepbl MOAYJIS JaBieHus ykazanbl B [Ipunoxenun b.
7



1.2.12 Macca moayns gaBieHus, He OoJiee, Kr:

— Ha OCHOBE EMKOCTHOW U3MEPUTEIIbHOMN STYECUKN 1,5;
— Ha OCHOBE TEH30MpeoOpa3oBares 0,5.
1.2.13 CpenHuii cpok citykObl, €T 8.
1.2.14 Cpennsist HapaOOTKa Ha OTKa3, 4 20000.

1.2.15 PabGoyast moyioCcThb, IITYLIEP U KOJIAYOK MOJYJIS IaBJIEHUSI C KOAOM ucnoiaHeHus O
«O06e3XKNpUBaHNE) OUHIICHBI U 00E3KUPEHBI B COOTBETCTBUU C TPEOOBAHUSIMU Irocrt
12.2.052.

1.2.16 Moaynb naBieHus Ipu COBMECTHOM paboTe ¢ KamuOpaTopoM JIaBiieHUs 00ecieyn-
BaeT BBITIOJTHEHUE CIEAYIOMNX (QyHKITUH:

— M3MEPEHUE JABJICHUS U Iepefavy 3HAYCHUs TEKYIIETrO JABJICHUS IO IOCJIEI0BATEIb-
HOMY aCUHXPOHHOMY UHTEpPEiCy;

— oOHyJsieHne (YCTaHOBKY HYJISI) IOKA3aHUI U3MEPEHUS JaBICHUS;

— KOPPEKTHPOBKY MOKa3aHUN MOJIyJiei aOCOIIOTHOTO JaBJICHHUS;

— coxpaHeHHe MH(OpMAIUU O MPEBBIIICHUU MPEIEIbHO JOMYCTUMOTO AaBieHus (mepe-
rpy3Ke) MOAYJIs JaBJICHUS;

— XpaHeHue U nepenavy MHPopMaluu 0 MoJyJie JaBieHus: ko (cMm. Tabmuny 1), nuamna-
30H, BEPCUIO U KOHTPOJIbHYIO0 cyMMY BcTpoeHHoro [10 3aBojckoif HoMep, 1aTy KaluOpOBKH,
peelt 10y CKaeMoi OCHOBHOM MPUBEICHHOM MOTPEIIHOCTH, KOJIMYECTBO 3a(DUKCUPOBAHHBIX
NEeperpy3o0K U JaTy nociennen 3aQuKCupoOBaHHON NEPerpy3Ku;

— XpaHEeHHE W Tepefady IecTHaAnaTu 3HadyeHui BepxHero (BIIM) u mmxuero (HITN)
MPEJETIOB U3MEPEHUH MTOBEPSIEMOTO TATUHUKA.

1.2.17 Monynb nasienusi copmectHo ¢ aaantepoM USB, I1IK u ¢ ycTaHOBIIEHHBIM aBTO-
HoMmHBIM 1O «IToBepka CHUI» B cocTaBe MOBEPOYHON MU3MEPHUTEIBHOM TaOOpaTOPHOM yCTa-
HOBKHU 00ECIIEYMBAET BHITTOJIHEHUE CIICTYOMHNX (QYHKIUH (CM. pyKOBOJICTBO MOJIH30BATENS HA
I1O «IToBepka CU»):

— u3MepeHue aasieHus u odecrneuenue caszu ¢ [IK mo untepdeiicy crangapra USB;

— MpoBeJieHue noBepku (¢ onpeaenenuem norpemHoctu CUJ);

— (hopmupoBanue npotokosa mosepku CUJ[ B COOTBETCTBUH ¢ COOTBETCTBYIONTUMHU ME-
TOAUKAMU OBEPKU;

— obecrieueHre KOPPEKTUPOBKH TMOKA3aHUN WU3MEPSEMOro JaBieHUs (0OOHYJICHHE MOJTY-
Je#i n30BITOYHOTO JaBJICHUS U KOPPEKTHPOBKA TTOKA3aHUN MOTyJIel aOCOFOTHOTO JaBJICHMS ),

— obecrieuenue pexxnma « MOHUTOPUHTA TaBIIEHU» ¢ PUKCALMEN U TPOTOKOJIUPOBAHUEM

HU3MCPACMBIX 3HAYCHUH JaBJICHUS MOAYJICM B TCUCHHUC 3aJaHHOT'O NHTCPBAJIa BPCMCHU,
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— obecrnieyeHre pekrmMa MoJIb30BaTEILCKONW KaTMOPOBKU MOIYJIS JaBICHUS,

— XpaHeHHe U nepeaady HHPOpMaIuy 0 MOIyJIe AaBIeHHs: Ko (cM. Tabmuiy 1), nnana-
30H, 3aBOJICKO HOMED, JaTy KaTuOPOBKH, IPEaes JOIMyCKaeMOH OCHOBHOM MPUBEACHHOM IMO-
IPEIIHOCTH, KOJIMYECTBO 3a(DMKCUPOBAHHBIX MEPETPY30K U JaTy mHoclieaHel 3aduKCUpoBaH-
HOM IIEPETPY3KHU;

— XpaHeHue u nepegavy mwectHaauaty 3Hauenuit BITWM u HIIN nosepsiemoro naruuka.

1.2.18 YpoBeHb 3alMTHl MPOTPAMMHOIO OOECTICUEHHUS «BBICOKHI» B COOTBETCTBUHU C

P 50.2.077-2014.

1.3 CocTtaB MoayJist 1aBICHUS

1.3.1 Moaynb naBiieHUs BBITIOJHEH B BHUJIE MaJOrabapuTHOTO YCTPOMCTBA, COCTOSIIETO
U3 mpeoOpa3oBaTeisl JaBICHUS M NEYaTHOW TUIATHI C SIEKTPOHHON CXeMO# mpeoOpa3oBaHus
anekTpudyeckux curnanoB. B moaynsax nasnenus D0,63K, D6,3K u D63K B kauectBe npeo0-
pasoBatesst JaBJIEHUSI IPUMEHSAETCS EMKOCTHAs U3MEPUTENbHAS SY€HKa, B OCTAIIbHBIX — TE€H-
30IpeoOpa3oBaTeb.

1.3.2 Moaynb naBieHus MOACOSTUHSIETCS K pabodeil THEBMAaTHIECKOU (THAPABINIECKOM )
CHUCTEME WM K 3a1aTuuKy AaBienus. Moaynu nasnenus D0,63K, D6,3K u D63K umerot npu-
COCMHUTENBHBIN TYyIHEp ¢ pe3bboit M10x1. Monymu gaBnenus 2,5K, 6,3K, 25K, D2,5M
UMEIOT IPHUCOEIMHUTENBHBIN ITYLEp ¢ pe3pdort M12x1,5. Monynu naBnenus 160K, 1M, 6M,
25M, 60M, 160M, D160K, DIM, A160K, A1M, A6M umeroT BapuaHTbl KOHCTPYKIIUH C MPHU-
COCMHUTENBHBIM IITYLIEPOM C pe3b0oit M20%1,5 munu ¢ pe3rboit M12x1,5.

Bce nocrapnsiemble MOAYIU JABJICHUSI UMEIOT B CBOEU KOHCTPYKIUU PA3ACIUTEIbHYIO
muagpparmy (MemMOpaHy) K3 HEpXKaBEIOLEH CTalu U 00eCleunBaOT padoTy C JIIOOBIMU Cpe-
JlaMH, HE BBI3BIBAIOIIMMU KOPpo3uto ctainu Mapku 12X18HIOT.

Bremnuii B Moynen naBiieHus npenacrasieH B [Ipunoxenun b.

1.3.3 [loaxntouenue k kanubparopy aaBiaeHus win aganrepy USB ocymectBistores ¢
MOMOMUIBIO ANEKTPUUECKOT0 KaOessi C cCaMO3aIleIKNBAIOIIUMCS Pa3beMOM.

1.3.4 Mopaynb 1aBjieHHs B 3aBUCUMOCTH OT 3aKa3a MOCTaBJISIETCS:

- B cOCTaBe KanuOpaTopa I moBepku 1 kannoposku CHJI B 1abopaTOPHBIX yCIOBUSIX H
B YCJIOBUSIX DKCIUTyaTaluu;

- copmectHO ¢ anantepomM USB u aBroHoMubiM [1O «IloBepka CUJl» (Ha xoMmakT-
JIMICKE) B COCTAaBE MOBEPOYHOM M3MEPHUTENHHOW Ja00paTOPHOW yCTAaHOBKH; C KOMILIEKTOM

CPCACTB CO3daHUA NAaBJICHUA BO BCCM pa6oqu JAuaria3oHe H3MepeHHf/'I MOAYJIA HaBJICHUA (C



NPUCOEIUHUTENIbHBIMU MTHEBMOIIIAHTaMHU, TUIPOPYKAaBaMHU U MEPEXOJHUKAMHU JJIs1 TIOJIKIIIO-
yenus k CUJ]);
- JIOTIOJTHUTENIbHO K KaluOpaTopy, WM K MOBEPOYHOM H3MEPUTETHHOM J1abopaTOpHOI

YCTAaHOBKC.

1.4 YcrpoiicTBo u paboTa MOy JaBICHUS
1.4.1 YctpoiicTBO MOIYJIS TABJICHUS U TIOAKITFOUeHHe K kamopaTtopy u 1K cm. puc. 1 u 2.

KaGenb noakntoueHuns
kanubpartopa K agantepy

«MK» | ONEKTPOHHBbIA Mogynb

<

I I
Gnok kanuGpatopa | I AaBnexus
Apantep USB MeTtpaH-517 | I M:;agzrq;:gm
m | | P CeHcop
KaGens USB A-B MeTpaH-520 | I AaBneHUs
| |
I I

v v
® AL
® EEPROM

ALIMN - aHanoro-undposoi npeobpasosaTent
EEPROM - aHeproHe3aBucumas namstb
MK — mukpokoHTponnep

«MO»

4—— CeteBoit 6nok | «MutaxHne»
Cerb nUTaHUs
~220B, 50Tl 4— MeTpaH-519

Kabenb noaknioyeHns Moayns gaBneHus

Pucynoxk 1 — Cxema noakitoueHusi MOTYJISI IaBJICHUS pU paboTe B cOCTaBe KaauOparopa
[Ipumevanus:
1 Kaimbparop Metpan-520 noakmouaercs k 1K no untepdeiicy USB 6e3 ncnonszoBanus apantepa USB.

2 [Nopxmouenne k KoHTposuiepy Merpan-530 yka3zaHo B PykoBOJICTBE 10 AKCIUTyaTalliy Ha KOHTPOJUIEP.

Mogynb
JAaBneHus
3TanOHHbI
MeTpaH-518

|

|

|

| CeHcop
| [ aBneHus
|

|

|

|

Kabenb nogkntoveHus
kanvwbparopa k aganTtepy

v v
@ ALN
@ EEPROM

Kabenb USBA-B \ e e m —m e — — — — -

MK

EEPROM - 3HeproHesaBucumasi namstb
MK — mukpokoHTponnep

Pucynok 2 — CxeMa noAKII0UeHHsI MOJIYJIsl IaBJICHUS MPU paboTe B COCTAaBE MOBEPOY-
HOM M3MEpUTEITbHON 1a00paTOPHON YCTaHOBKHU

1.4.2 Tlpunuun paboThl MOIYJIsS JABJIEHUS OCHOBAH Ha HMCIOJIb30BAHUU 3aBUCHMOCTH
MEX1y U3MEpPSIEeMbIM JIaBJIEHUEM U YIPYToil AedopMalueil YyBCTBUTEIBHOIO 3JIEMEHTA Tpe-
oOpa3zoBatenst naBieHus. B kauecTBe mpeoOpa3oBaTelis JaBICHHS B MOIYJISIX UCTIOIb3YETCS
TEH30IpeoOpa3oBaTelis I eMKOCTHAsl U3MEpUTeNbHas sueiika. Bo3aeiicTBue nusmepsemMoro

10



JaBJICHMS HA TEH30IpeoOpa3oBaTelis BbI3bIBAET U3MEHEHUE IEKTPUUECKOTO COMPOTHUBIICHUS
€ro MOCTOBOM CXEMBbI, a BO3JICUCTBUE U3MEPSEMOr0 JaBJIECHUS HA €eMKOCTHYIO STUEHKY BBI3bI-
BaeT MOSABJICHUE PA3HOCTH EMKOCTEH MEeX 1y U3MEPUTEIbHON MEMOpPaHOH U MJIaCTUHAMU KOH-
JIEHCATOPa, PACTIOJIOKEHHBIM 110 00EUM CTOPOHAM OT U3MEPHUTEIEHONH MeMOpaHbl. DICKTPH-
YeCKUl CUrHall, 00pa3yrolIuiics IpU BO3JCHCTBUU JaBJIEHUSI HAa MpeoOpa3oBaTelb aBJIeHUs
M0JIaeTCSI HAa BXOJ] MEPBOT0 KaHala aHajoro-mudposoro mpeodpazosatens (ALI) u mocie
npeoOpa3oBanus B u(poBoii koA noctynaeT B MukpokonTposuiep (MK) monyns nasnenus.
JIns KoMneHcauuy TeMIEepaTypHOIO BIUSHUS HA TOYHOCTh U3MEPEHUN, SJIEKTPUUECKUN CHUT-
HaJI, IPONOPIIMOHAIBHBIN TEMITIEpAType YYBCTBUTEIHLHOTO JIEMEHTA ITpeoOpa3oBaTelis JaBiie-
HUSl, TojlaeTcs Ha BTopou kaHan uaMepeHuit ALIl u nanee mocne mpeoOpa3oBaHMs B BHJIE
nu(poBOro KoAa CUrHaj noctynaer B Mukpokonrposuiep. MK moayns naBnenus no mudpo-
BBIM KOJIaM JaBJICHUSI U TEMIIEPATypbl HENPEPHIBHO BBIYUCISAET 3HAUYEHUE U3MEPSEMOIO J1aB-
JICHUS B COOTBETCTBHM C (yHKIHEH npeobOpazoBanus. MuauBumyanbHble KOIPHUITUCHTHI
byHkuu npeoOpa3zoBaHus, MOJYYSHHbIE NMPU KAIUOPOBKE MpeoOpa3oBaTeist Ha MPEANpuUsi-
THUN-U3TOTOBUTENIE, XPAHATCS B JHEPrOHE3aBUCUMOM MaMsATH MOAYJIs JaBlieHus. Moayib aaB-
JICHUSI IMEET BCTPOCHHBIN aCUHXPOHHBIN TOCIEA0BATEIbHBIN HHTEPPENC, 0 KOTOPOMY Tie-
penaetcst HGoOpMalus 3JIEKTPOHHOMY OJIOKY kanuOpatopa, wiu uepes anantep USB nepco-
HaJIbHOMY KoMIbloTepy ¢ ycraHoBiaeHHbIM [1O «IloBepka CHUI».

[Mutanue Momyns NaBiaeHUs OCYUIECTBIISIETCS IMOO OT kanuOpaTopa, JInbo OT ajanrtepa
USB.

1.4.3 Cpencta obecniedeHus: B3PHIBO3ATUIIICHHOCTH MOTYJIs TaBICHUS

B3pbIBO3aIUIIEHHOCTH MOJTYJISI JABJICHUS B3PHIBO3AIIMUILEHHOTO UCTIOHEHHSI 0OecTeyn-
BAETCSI KOHCTPYKIMEH M CXEMOTEXHUUYECKUM HMCIOJHEHHUEM JJIEKTPOHHOW YacTU B COOTBET-
ctBun ¢ TpeboBanusMu ['OCT 31610.11. [Tutanue Momyns AaBiIeHUS B3PHIBO3AIIMIIICHHOTO
WCTIOJTHEHUST OCYIIECTBIISIETCSI OT BBIXOJHON MCKpoOe30macHo# mernu kanmmbparopa Merpas-
517 B3pbIBO3AIIMILEHHOIO UCTIOJHEHHUS. DIEKTPUUECKUE Yy3JIbl MOAYJISl JaBJIEHUS HE COAEp-
AT 3JIEMEHTOB, HAKAIUTMBAIOIIMX YHEPTUI0, OMACHYIO JIsi B3PHIBOOMACHBIX CMECEH MOJI-
rpynnsl [IB. MakcumalibHble €eMKOCTh U UHIYKTUBHOCTh KaOessl MOAKIIOYEHHSI MOy IS J1aB-
JICHUS HE JTOJKHBI MPEBBIIIATh 3HAYEHUN PErJlaMEHTUPYEMbIX TpeOOBaHMI I'oCT
31610.11 nns ueneit noarpymnmsl 1IB n ycranoBnennsix B 1. 1.2.10. Dnextpuueckas Harpy3ka
AJIEMEHTOB CXEMBbI, 00ECHEUYHMBAIOIINX HCKPOOE30MacHOCTh, YAOBIETBOPSIET TpeOOBaHUSM
I'OCT 31610.11. MakcumanbHbIi HATPEB 3JIEMEHTOB KOHCTPYKIMM MOAYJIS TaBJIEHUS COOT-

BETCTBYET TemneparypHomy kiaccy T4 mo 'OCT 31610.0.
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Kopryc Momysist BEITIOJTHEH W3 CIUIaBa aJIFOMHHUS C HU3KUM COZCpKaHUEM MarHusi, TH-
TaHa W MUPKOHUS (B cymme MeHee 7,5%), uto obecnieunBaeT (HPUKIIMOHHYIO HCKpoOe3omac-
HOCTb.

[Tpu sKCruUTyaTaruu MOIYJIS IaBJICHUS B3PBHIBO3AMIUIIICHHOTO HCIIOTHEHHUS HEOOXO0IUMO
cobmoaars cienyromue Tpedoanus (ITYD ra. 7.3, IITO3II r. 3.4, TOCT IEC 60079-14):

- AKCIUTyaTallMOHHBIN HAJ30p 32 MOYJIEM JAaBJICHHS B3PHIBO3ANTUINICHHOTO UCIIOJTHCHHUS
JIOJDKEH MTPOU3BOIMTHCS JINIIAMH, 32 KOTOPBIMHU 3aKPEIICHO JaHHOE 000pyIOBaHHE, H3Y4YHB-
IIMMU WHCTPYKIIMIO TIO0 3KCIUTyaTallii, aTTECTOBAHHBIMU U JIOMYIICHHBIMH MTPUKA30M aJIMH-
HUCTPAIUU MPEANPUATHS K paboTe ¢ KaaTudpaTopom;

- 3ampemaeTcsl SKCIUTyaTaluss MOIYJSl JaBJICHHs B3PBIBO3AIIUIICHHOTO HCIIOJHEHUS C
MEXaHHYECKUMH TMOBPEKICHUSIMH KOPITyca WU pa3beMa,

- 3ampermaeTcsi IPOU3BOAUTh PEMOHT MOYJISI JaBJICHUS BO B3PIBOOIIACHOM ITOMEIIICHHH;

- TIPU IKCIUTyaTalud He0OXOAUMO TPOBOIUTH CUCTEMATHYCCKHUI BHEITHUA W MPOQUITAK-
TUYECKUIA OCMOTPHI;

- ycTpaHeHHe JeeKTOB, 3aMEHa, MOIKII0YCHNE BHEITHETO KaOessl, MOHTaX U OTKJIIoUe-
HUE OT AJIEKTPOHHOTO OJI0KA KaaubpaTopa OCYIIECTBISTh MPU BHIKITIOYEHHOM MTUTAHUH.

1.4.4 3naK «X» B MapKHUPOBKE B3PHIBO3AIIUTHI MOIYJIS IABJICHUS 03HAYAET, YTO TPU €ro
AKCIUTYaTalU! JOHKHBI BRITIOTHATHCS CIIEAYIOIINE JOTIOJTHUTEILHBIE YCIOBUS O€30TaCHOCTH:

— OKCIUTyaTalHsT MOJYJs JABJICHHS B3PBIBO3ALIMIICHHOTO MCIOJHEHUS JOIyCKAETCA
TOJIBKO COBMECTHO € KanuOpaTopoM naBiieHusi MeTpan-517 B3pbIBO3AIIUIIIEHHOTO UCTIOIHE-
HUS C BUJIOM B3PBIBO3AIIUTHI «UCKpOOE30macHas 3JeKTprUUecKas Lelb) YPOBHS «ia» U MapKH-
poBkoii B3peiBo3amuThl 1Ex ia IIB T4 Gb X;

— JIOMyCKaeTCsl MCIOJIb30BATh TOJBKO MOCTABISIEMBIA C KAJIUOPATOPOM AIIEKTPUUYECKUN
Ka0enb MOAKIIOYEHHS] MO I TaBICHUS;

— 3alperaeTcs NoAKIKYaTh MOyIb AaBiieHus K 11K Bo B3ppIBOONIaCHBIX 30HAX.

1.4.5 Tlpu skcrutyaTaliud MOAYJISl 1aBJICHUS B YCIOBUSIX C MOHM>KEHHON OTHOCUTEIHHOM
BJIQXKHOCTBIO BO3JIyXa HEOOXOIMMO CcOOIt0IaTh TpeOOBaHUs, HAIIPABICHHBIC HA MPEIOTBPA-

IMCHUEC BO3BHUKHOBCHUA CTATUYICCKUX 3apPsA10B.

1.5 MapkupoBka 1 iioMOMpoBaHue

1.5.1 Ha Tabnuyke, IpUKPEIICHHOW K MOJTYJIIO IaBJIEHUST OOMIETPOMBINIIIEHHOTO HCIIOJ-
HEHMSI, HAHECEHBI CIIEAYIOIINE 3HAKU U HAAUCH:
- TOBAPHBIN 3HAK MPEINPUITUI-U3TOTOBUTEIIS,
- HaMMEHOBAaHUE MOJYJIS JABJICHUS;

- KOJ MOJYJIs IaBJIEHUS;
12



KOJ TIpeJiea JOIyCKaeMOl OCHOBHOM IIPUBEIEHHOMN NIOTPEIIHOCTH;

HIDKHAW M BEPXHUU NPEJEiIbl U3MEPEHUN C YKa3aHUEM €IMHULIBI U3MEPEHUS;
MOPSAIKOBBIN HOMEp 10 CUCTEME HyMEpaLUU IPEAPUATUA-U3TOTOBUTES;

JaTa U3roToBJICHUS (TOJ U MECHIT);

3HAK YTBEPXKICHUSA TUna B cooTBeTcTBUM C IIpukasom Munnpomropra Poccun
No2905 ot 28 aBrycra 2020 r.;

€IMHBIA 3HaK OOpaleHus MPOAYKIIMY Ha PHIHKE TOCYAApCTB — WiIeHOB TaMoKeH-

"oro Corosa EAC.

IIpumeuanue — IIpu nocTaBke Ha FKCIOPT HaHEceHa Haanuch: «Crenano B Poccumy.

1.5.3 Ha Tabnuuke, NPUKPETUICHHOW K MOAYJIIO JaBJIEHHUS B3PBIBO3AIIUIIIEHHOTO MCTIOJ-

HCHUS, HAHCCCHBI CJIICAYIOIHNEC 3HAKW U HAIIUCHU:

TOBApPHBIN 3HAK MPEANPUATUA-U3TOTOBUTEIIS;

HAaNMMEHOBAHUE MOJYJISl JABJICHUS,

KOJI MOJYJsl JaBJICHUS KOJ MIpeena AOIYyCKaeMOW OCHOBHOW INMPHUBEICHHOW IMO-
TPEIIHOCTH;

BEPXHMI U HUKHUI Mana3oH U3MEPEHUS JaBJICHUS C YKa3aHUEM €MHUIIbI U3Me-
peHus;

MOPSAAKOBBIA HOMED 0 CHCTEME HYMEPALMU PEANPUITUA-U3TOTOBUTEIIS;

JaTa U3roToBJICHUS (TOJ U MECHIT);

3HaK YTBEp)KIAeHUs Thna B coorsercTBuu ¢ IIpukasom Munnpomropra Poccun
No2905 ot 28 aBrycra 2020 r;

HpI/IMe‘IaHI/Ie — HpI/I IMIOCTAaBKC Ha OKCIIOPT JOJIKHA OBITh HaAIIuChb ((CI[eJ'IaHO B Poccum».

MapkupoBKa B3pbiBo3amuThl 1Ex ia [IB T4 Gb X;
HAaWMEHOBAHUE WM 3HAK OpPTraHa Mo cepTU(UKAIIUN U HOMEDP cepTuduKara,
€MHBIN 3HAK OOpalIeHHsI MPOIYKIIUK Ha PBIHKE TOCYJapCTB — YWICHOB TaMOXKEH-

"oro Coroza EAC.

TemnepaTypa OKpyKaromen cpeapl B YCIOBUAX IKCIUTYaTalluN:

JMana3oH TeMIEPaTyp OKPYKaroIIel Cpebl 0 °C<ta <50 °C;

ANEKTPUYECKUE TAPAMETPHI:

MaKcuUMaJibHOE BX0/IHO€ Hamnpsbkenue, Ui, B 8,7;
MaKCHMAaJIbHBII BXOAHOM TOK, 1, MA 896;
MaKCHMaJjbHasl BXOJHas MOIIHOCTh, Pi, BT 1,15;
MaKCHMaJlbHas BHYTPEHHsIS1 eMKOCTb, C1, MKD 20;
MaKCHUMaJlbHasl BHYTPEHHS! HHAYKTUBHOCTB, Li, MK 'H 37.
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Croco0 HaHeceHHs] MAPKHUPOBKH — peNbeHBIM WM MeYaTHbIH, 00ecrieunBaroIfii co-
XPaHHOCTh MapKUPOBKH B TEUEHHE BCETO CPOKA IKCIUTyaTaILIUH.

1.5.4 Monynb 1aBieHus OTIOMOMPOBAH Ha MPEANPUITHH-U3TOTOBUTEIIE.

1.6 YmakoBka

1.6.1 YmakoBka MOZyJsl JaBJIE€HUS] COCTOUT U3 MOTPEOUTEIHCKOW M TPAHCTIOPTHOM Taphl,
U3rOTaBIMBAEMOH O YepTekaM MpeanpusTus-u3roropurens. [Ipu nocraBke Moayis gaBie-
HUSl B COCTaBe KaJMOpaTopa JaBJI€HUS MOJYJb YIAKOBBIBAETCS B COOTBETCTBUU C PYKOBOJI-
CTBOM IO IKCIUTyaTalluM Ha Kanubparop.

1.6.2 YnakoBka MpOU3BOJUTCA B COOTBETCTBUU C KOHCTPYKTOPCKOW TOKYMEHTALMEH U
o0ecrieunBaeT COXPaHHOCTb MOJTYJIsl IaBJICHUSI ITPU TPAHCIOPTUPOBAHUHM U CKIIAJICKOM XpaHe-

HUU B TEYEHHE rapaHTUHHOIO CPOKA.

2 UCITOJIb3OBAHUE [10 HABHAYEHUIO

2.1 DkcrutyaTalMOHHbIE OTPaHUYCHUS

2.1.1 K skcrmyatanuu MOy JaBJIEHUS JOIYCKAIOTCS JULA, IPOLIEIIINE CIIeHHAIbHYIO
MOJIFOTOBKY M MpoBepKy 3HaHui [IpaBui oxpansl Tpya (mpaBuil 0€30MacHOCTH) MIPH SKCILTY-
aTalMK IEKTPOYCTAHOBOK, 03HAKOMJIEHHBIE C PYKOBOJICTBOM IO AKCILTyaTaluy KaaubpaTopa
U HE UMEIOIINE MEAUITUHCKUX MPOTUBOMOKA3aHUN.

2.1.2 Monaynb naBieHHUs] OOILIECTIPOMBIILUIEHHOTO HCIOMHEHUS JOJKEH 3KCIUTyaTHpO-
BaThCs TOJIBKO BO B3pHIBOOE30IMACHBIX TOMEIICHUSIX.

2.1.3 Ina oGecnevyenust paboTOCOCOOHOCTH MOAYJS JaBieHUS B pabodeMm Juamna3zoHe
TEMIEpaTyp HEOOXO0AUMO UCKITIOUUTh HAKOIUIEHHE KOHJIEHCATa BO BHYTPEHHUX MOJIOCTSIX MO-
TyJisl JaBJICHUS, & TAK)KE BHYTPU COCIMHUTEIBHBIX TPYOOK ¢ Ta3000pa3Hoi pabouelt cpeoi.

2.1.4 ToakiroueHre Uik OTKII0UCHUE Ka0els MOAKIIOUECHUS MOTYJI JaBJIEHUS TPOU3BO-
JUTh IIPU OTKIIOYEHHOM ITUTaHUH.

2.1.5 He momyckaeTcsi 3KCIUTyaTalisi MOIYJIsl 1aBJIeHUs B THEBMOTUJIpOCUCTEME (Jajee
[1I"C), naBneHue B KOTOPHIX MOXKET MpeBbImath BITM momyns gaBieHus.

2.1.6 He nomyckaercs mMpUMEHEHUE MOJYJIS JABJICHUS JUIsl U3BMEPEHUI JdaBJIEHUsl Cpell,
arpecCUBHBIX 10 OTHOIIEHUIO K cTayii Mapku 12X18H10T.

He nomyckaetcst monaianue opraHM4ecKUX PacTBOPUTENICH M XJIAJareHTOB (HACHIIIEH-
HBIX (PTOPYTIEPOJOB) Ha KOPITYC MOAYJIEH 1aBlICHUS.

2.1.7 Ons nposepku u kanuOposku CU/] kucaopoaHOro UCHIOTHEHUS! TPUMEHSITh TOJIBKO

MOAYJIb JaBleHus ¢ KojoM ucnoiaHeHuss O «O0e3KupruBaHue.
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2.2 IloarotoBka K UCIIOJIB30BAHUIO

2.2.1 Ilepen paboToii ¢ MOIyJIeM JaBICHUS HEOOXOIUMO BHUMATEIHLHO U3YYUTh HACTOS-
111€€ PyKOBOJICTBO I10 IKCILTyaTaliH.

2.2.2 V3Biieyb MOJyYJIb AABJIECHUS U3 TPAHCIIOPTHOM Taphl, IPOBEPUTH KOMIUIEKTHOCTD U
yOeauThes B OTCYTCTBUYM BHELIHUX MTOBPEKACHUNA. B X010/ 1HOE BpeMs ro1a MOy Ib JaBICHUS
JOJKEH OBbITh BbIJIEpKaH 1pu Temrneparype (25+10) °C ve menee 24 u.

2.2.2.1 Ilpu paboTe ¢ MoayJIeM JaBJI€HUs B COCTaBE KaauOpaTopa U3y4UTh COOTBETCTBY-
IOlIlee PYKOBOJICTBO I10 3KCIUTyaTalK Ha Kajauoparop.

2.2.2.2 Ilpu paboTte MOyl JaBJIEHHUS B COCTaBE IMOBEPOUYHOM M3MEPUTEIBHON J1abopa-
TOPHOW YCTaHOBKH MOJAKIIIOUUTH MOJYJIb IaBJIE€HUS K UCTOYHUKY CO3JaHMsl 1aBiIeHUs. Aan-
tep USB pacnionoxuts BOim3u nopratuHoro 1K nim cuctemHoro 010ka KOMIIbIOTEpA € IPO-
rpaMMHBIM oOecrieueHueM «IloBepka CHUJI».

[Tepen paboToit u3yuuth pykoBoacTBo nojbs3oBatess Ha 110 «Ilosepka CU»

ITpu BBIOOpE MecTa yCTAaHOBKHU JUIsl HOBEPKU NMPHUOOPOB HEOOXOAMMO YUUTHIBAThH CIEAY-
oniee:

— cpesa, OKpy Karolas pabouee MECTO, HE JI0JIKHA COIEPKaTh IPUMECEH, BbI3bIBAIOIIMX
KOPPO3HIO €Tl MOAYJIA 1aBIEHUS;

— TpsICKa M yAaphl BO BpeMs pabOThI 10JIKHBI OTCYTCTBOBATh;

— TOJIOKEHNE MOJTYJISl AaBJICHUS IPU pabOTe TOJKHO OCTABATHCSI HEM3MEHHBIM.

BHUMAHUWE: MOAYJIU JTABJIEHMSA HA OCHOBE EMKOCTHON M3MEPH-
TEJILHOM SYEMKU DO0,63K, D6,3K U D63K JIOJDKHBI BBITh YCTAHOBJIEHBI
CTPOI'O B COOTBETCTBUHU C ITPUJIOXXEHMWEM b, UTO OBECIIEYUT TPEBYEMOE
PABOYEE I[TOJIOXXEHUE U3MEPUTEJIbHBIX MEMBPAH MOJIYJIEN!

Kopryc MonyJist Ha OCHOBE €eMKOCTHOIN U3MEPUTEIIbHOM SUEHKHU 10JIKEH OBbITh 3a3€MJICH.

2.2.3 Tlepen paboToii ¢ MoayieM naBieHus ¢ kogoM uctonaenus O «Ob6e3xupeno» yoe-
JUTHCS B HAIMYUKM OTMETKH «O0€3:KUpPEeH0» B MACIOPTE MOJTYJIS.

Monynb naBienus ¢ otMeTkol «O0e3xupeHo» nepea padoToil JOIKEH ObITh IPOMBIT U
00€3KUPEH B COOTBETCTBUHU C UCIOJIb3YEMOI Ha IPENPUATUH ClIEUATIbHON HHCTPYKIIMEH 110
00€3)KMUpPUBAHUIO.

BHUMAHMUE: IIEPE]] PABOTOM C CUJI KHMCJIOPOJHOI'O MCIIOJIHEHUA
HEOBXOJAMNUMO YBEAUTHCA B TOM, UTO OTU ITPUBOPHI HE 3AT'PA3HEHBI MAC-
JIOM!
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2.3 [lopsiA0K MOAKITFOYEHUSI MOYJIS IaBJICHUS

2.3.1 Tlopsok MOAKITFOUEHUST MOAYJIS JaBJICHUS MIPH paboTe B COCTaBE TIOBEPOYHON H3-
MEPUTENBHOM 1Ta00paTOPHOI YCTaHOBKU

2.3.1.1 lns npenoTBpallieHus OOpbIBOB U MEPEIOMOB IEKTPUUECKUX IIPOBOAOB U pa3b-
eMoB TpH noBepke (kanubpoBke) CHJ] cHauana nmpous3BecTH MHEBMAaTHUECKOE (THApaBInYe-
CKOE€), a 3aTeM 3JIEKTpUUECKOe MojkiIoueHune nopepsiemoro CH1/I.

2.3.1.2 JIns maeBMatuueckoro (ruapabiuueckoro) noakitoueHus CUJl k UCTOYHUKY
nasnenus (UJ]) moncoeuHuTh MOYJIb ABJICHUSI M Y€pe3 COOTBETCTBYIOIIMM TPYyOOIPOBOL
(mHEBMONUTAHT Wiau TuApopykas) — CU/I.

[Tepen noaknrouenneM CUJ kMCIOPOIHOTO UCIIOTHEHUS MECTa MOICOECTUHEHUS] MOTY IS
nasieHus ¢ kogom ucnoigHeHus: O «O6e3xupuBanue» u nopepseMbix CUJ TiiatensHo ooes-
KUPUTh B COOTBETCTBUM C UCIIOIB3YEMOM HA MPEANPUATHH CHEUUATBHOW MHCTPYKIMEH IO
00€3:KUPUBAHUIO.

BHUMAHME: K OBE3XUPEHHBIM [TOBEPXHOCTSM U3JIEJINMI PYKAMU, HE
SAINMIITEHHBIMU PE3MHOBLBIMU [TEPYATKAMMU, HE ITPUKACATBHCA!

2.3.1.3 3arem noAKIOUYUTH MOAYJIb naBieHus K agantepy USB npunaraemsim kabenem
MOAKIIOUEHHU (CM. puC. 2).

B xalene noaxiroyeHus NMPUMEHSIOTCS camo3allelIKuBarolumecs pa3bemMbl. s coeau-

HEHUS pa3beMa clieZlyeT BCTaBUTh LITeKep Kabels B pa3beM 10 ynopa (cM. Pucynok 3).

Pucynok 3

JlaHHOE CoeTMHEeHUE HE PAa3bheMHSICTCS MPU TOTBITKE MOTSHYTh 332 Kabelb (cM. puc 4).

Pucynox 4
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Jlist pa3beTUHEHUS pa3beMa cleAyeT NOTIHYTh 32 My(dTy (CM. pHc 5).

Pucynoxk 5

CxeMbl BHEIIHUX JJIEKTPUYECKUX M MHEBMATHYECKUX (THAPABIMYECKUX) COEIMHEHUN
MOJyJis AaBiieHus nipuBeaeHbl B [Ipunoxkennu B Ha pucynkax B.1, B.2 u B.3.

CxeMa mOAKJIIOYEHUST MOJTYJIsl JaBIICHUS JOIyCTUMAst JJ1sl IPUMEHEHUs BO B3PBIBOOIIAC-
HOM 30He npuBezeHa B [Ipunoxxenuun B Ha pucynke B.4.

2.3.1.4 Tlocne okoHUaHMsI MOHTaXka moBepsieMoro (kanuopyemoro) CUJ u momyns nas-
JICHUS] IPOBEPUTH MTHEBMATUYECKYIO (TUIPABIMUYECKYI0) CUCTEMY (MCTOYHHK JaBJICHUS + MO-
nynb gasienus + CHUJ1) Ha repMEeTHYHOCTb.

[IpoBepKy repMETUYHOCTH CUCTEMBI CIIEAYET POBOAUTH B CIEAYIOLIEH ITOCIEA0BATENb-
HOCTH:

- noakmounth agantep USB k 1K

- 3anyctuth Ha [IK mporpammy «IloBepka CUI» (cMm. PykoBoacTBo mosb3oBarens [10
«IToBepka CU»);

- B Imporpamme B MeHI0 Moaynbe Metpan-518 BeIOpaTh peskuM MPOBEPKU TE€PMETHIHO-
CTH;

- HWCTOYHUKOM JIaBJICHUS CO3/JaTh B MHEBMATUYECKON (THAPABINYECKOI) CUCTEME JIaB-
nenue, paBHoe 3HaueHnto BIIM CUJI (wiu naBieHne, yka3aHHOE B pyKOBOJICTBE 1O IKCILTya-
tauu Ha 3T0 CUJ);

- BBIJEpKaTh MHEBMATUUYECKYIO (THIPABINYECKYI0) CUCTEMY IO/l IABJICHUEM HE MEHEe
5 MUH JUIs 3aTyXaHUsI TEPMOJIMHAMHAYECKUX MTPOLECCOB;

- TPOBECTU TE€CT HA FTEPMETUYHOCTD JJIUTEIBbHOCTHIO 2 MUH.

N3menenne nasneHus 3a BpeMs Tecta aomyckaercs He 6oiee 0,1% ot ycTaHOBIEHHOTO
JIABJICHUS B MUHYTY.

BHUMAHUE: B CIIYHAE OBHAPYXEHUA HETEPMETUYHOCTU MOAVYJIA
JABJIEHNA C KOJAOM UCIIOJIHEHUA O «OBE3)KUPMBAHUE», MOJYJIb TABJIE-
HUA BPAKYETCS, A UICTOYHUK CO3JAHUA JABJIEHUA (ITPECC 11-70-K) U T10-
BEPAEMBIE CU ] KUCJIIOPOJHOI'O UCITOJIHEHU A JOJDKHBI BbITh THIATEJIBHO

ITPOMBITHI ¥ TIOBTOPHO OBE3KMPEHBI B COOTBETCTBUU C YTBEPXKJIEHHOM

17



PYKOBOJICTBOM HPEJIPUATHUSA CHELMAJIBHOM MHCTPYKIIUU T10 OBE3XU-
PUBAHHUIO!

BHMUMAHUE: BO U3BEXXAHUE ITOBPEXIEHMA OJIEKTPUYECKOI'O KABEJIA
[NOAKJIFOUEHUA MOAVJIA JABJIEHUA, HEOBXOANMMO CHAYAJIA OTCOEIU-
HUTH KABEJIb 1 TOJIbKO IIOTOM OTCOEAMHUTHL MOAVJIbL OT UCTOYHUKA
JABJIEHWA WJIN OT TII'C!

2.3.2 Tlpu nocTaBKe MOJIyJIs IaBJIEHUsI B COCTaBe KaJauOpaTopa UM KOHTpOJUIepa Mmops-

JAOK COCAMHCHUS OIIMCAaH B PYKOBOACTBC 11O 3KCILTyaTallMu Ha COOTBCTCTByIOH_[I/Iﬁ HpI/I60p.

2.4 Ucnionb30BaHUE MOAYJISL JaBICHUS

2.4.1 Ilpu pabote Moayssl JaBJIEHUS B COCTaBEe KaIMOpaTopa CleyeT U3yUnuTh PyKOBO/I-
CTBO 110 3KCIUTyaTal[My Ha KaInOparop U pykoBoAcTBO noibs3oBarens Ha [10 «IloBepka CHU».

2.4.2 Ilpu pabote MOayIIsl JaBJICHUS B COCTaBE MOBEPOYHOM U3MEPUTENIbHOM J1abopaTop-
HOM yCTaHOBKHM OOpaTUThCS K pyKOBOACTBY nosb3oBaTess Ha [10 «Ilosepka CUI».

BHUMAHHE: [IOCJIE 3ABEPIIEHU A PABOTBI HA MOYJIb JABJIEHUA C KO-
JIOM HCIIOJIHEHUS O «OBE3XXKUPUBAHUE» YCTAHOBUTD ITPUJIATAEMBIN K
MOV JIIO KOJIITAYOK!

BHMMAHUE: IT1OCJIE 3ABEPIIEHMA [TOBEPKHM ITOBEPEHHBIE CH1J] KUCJIO-
POJHOI'O UCITOJIHEHUA JOJIKHBI BbITh OBE3’)KMPEHBI 1 [TPOBEPEHBI HA OT-
CYTCTBUE B UX ITOJIOCTSX JKUPOBBIX 3ATPA3HEHUN!

3 TEXHUYECKOE OBCIIY’KMBAHUE

3.1 O6mwme ykazaHus

3.1.1 Texuudeckoe oOCITy)KHBaHUE MOIYJIS JTABJICHUS 3aKJIFOYACTCS B IPOBEPKE TEXHMU-
YECKOT0 COCTOSIHUS M MIEPUOMYSCKOM TTOBEPKE.

3.1.2 [IpoBepka TEXHUYECKOTO COCTOSHUS MOAYJIS JaBJICHHS TIPOBOJIMUTCS IOCJIE €T MO-
JaydeHus: (BXOIHOW KOHTPOJIb) Mepes] KCIUTyaTalluel, a TakKe B MPOIECCe IKCILTyaTalluy B
71a00pPaTOPHBIX YCIOBUSIX.

3.1.3 IIpu mpoBepke MOIYJISI TABJICHUS B MIPOIIECCE IKCIUTyaTAIMH, TIPOBEPSIETCS TepMe-
TUYHOCTb MOJYJISI U UCTOYHUKOB 3a/IaHUs JABJICHUS, MPOBEPSICTCS BEIUYMHA U3MEPCHHOTO
JABJICHMS, COOTBETCTBYIOIIAS HIYKHEMY U BEpPXHEMY 3HAUCHHUSM JUana3oHa U3MEPEHHUH MO-

AyJd JaBJICHUSA € 3aJaHUCM OABJICHUA OT I'PY30IIOPITHCBOTO MAHOMCETPA, 3aaTUNKaA JaBJICHUA
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tuna «Bo3nyx» (kanubpaTopa mueBMaTuueckoro cepuu Metpan—500) niau KoHTpoJuiepa JaB-
JICHHUS.

3.1.4 JlononHuTENbHOE TEXHUUECKOE 00CITY>)KMBaHUE MOJTYJISl JABJIEHUS C KOJOM HCIOJ-
HeHnst O «O0e3xuprBaHe» 3aKII0YAeTCA B YUCTKE U 00€3)KMPUBAHUE BHYTPEHHEH MOJIOCTH

MOAYJIS, IITYLIEpa U KOJIITAyKa.

3.2 Mepsl 6e30MMacHOCTH

3.2.1 Ilo criocoOy 3aiIuThl YeJI0BEKa OT MOPAKEHUS IJIEKTPUUECKUM TOKOM MOJYJIb JIaB-
nenus coorBercTByeT Kiaccy Il mo 'OCT 12.2.007.0.

3.2.2 Ilpwu sKcruTyaTaiu MOTYJIsl JaBJICHHS B3PHIBO3AIIHUIIEHHOTO UCTIOTHEHUST HE00XO0-
mumo coomonats TpedoBanust [[OCT IEC 60079-14, ITTOIII (1. 3.4) u ITYD (r. 7.3), yTBep-
XKACHHBIX ['0CIHEProHaa30poM, a TaKkKe TOMOJHUTENbHbIE TPeOOBaHMs 0€30MacHOM IKCIITya-
TalUy MOJYJIs JaBJCHUs B3PHIBO3AIIUIIEHHOTO UCIIONHEHUS, TpUBeeHHbIe B 1.4.3 HacTOS-
niero PO, oTHOcsmMecs K 3HaKy «X» B MAPKUPOBKE B3PbIBO3AIIUTHI.

3.2.3 Ilpu skcruTyaTaliuyu MOJYJiS IaBJICHUS B YCIOBUAX C MOHUKEHHOW OTHOCUTEIBLHOMN
BJIQXKHOCTBIO BO3/[yXa HEOOXOAMMO COOMIOAATh TPeOOBaHMS HAPABIICHHBIE HA MPEA0TBPAIIe-
HUE HAKOIUICHUS AJIEKTPOCTATHUECKHX 3apsA0B. PeKoMeH1yeTcs uCIonb30BaTh aHTUCTATHYE-

CKHE 3a3eMJICHHbIE OpacieThl ¢ 3a3emiieHneM dyepes pesuctop 1 MOwm.

3.3 TexHU4eCKOe OCBHIETEILCTBOBAHHE
3.3.1 Moaynp aBieHus MOUIEKUT rocyJapCTBEHHOM oBepke. MIHTepBa Mex 1y oBep-

KaMu 1 rox.

3.4 TexHuueckuil cepBuC

[TpennpusTHE-U3roTOBUTENb PEKOMEHIYET NOTPEOUTEISIM OCYIIECTBISATh PEMOHTHBIE pa-
00TBI ¥ pabOTHI IO KATUOPOBKE Y U3TOTOBUTETIS.

[TorpeOuTenb MOXKET IPOU3BECTH MOJIb30BATENBCKYIO KAJIMOPOBKY MOJTYJIsl IaBICHUS TIPU
MOMOIIIM MTPOTPAMMHOTO 00ECTIEeYeHHS, TIOCTABIIEMOTO 110 3aKa3y, ¥ COOTBETCTBYIOIINX ATa-
JIOHOB JIaBJICHUS.

Monaynb naBiaeHHs, OTOPABISEMBIA HA PEMOHT, JODKEH OBITh MOJHOCTHIO YKOMILIEKTO-
BaH M HaXOJUTHCA B YIIAKOBKE MPEANPHUITUA-U3TOTOBUTEIIS.

PeMoHT Moaynst naBineHUs! B3phIBO3ALIMILEHHOTO UCIIOJHEHUS MPOU3BOAUTCSA Ha Ipe-

npusitTuu-usrorosurese B coorserctsuu ¢ F[OCT P MOK 60079-19.

3.5 TlepeueHb BO3MOXKHBIX HEHCTIPABHOCTEH U CIIOCOOBI MX yCTPAaHEHUS

BapuanTsl npuBeieHs! B Tadiuue 3.
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Tabmuma 3

HewucnpaBHocTh [IpuynHa HEUCIIPABHOCTH Cnocob ycrpanenust

Kamu6parop (I1O «llo-
Bepka CHJI») Beigaet co- | OOpBIB CUTHANBHBIX HMPOBO-
obmenne «Moaynp HE | TOB MOAYJIS ABICHUS

MOJIKITIOYCH

Haiitu u ycTpanuTh 00pHIB
3aMeHUTh KaOeslb MOAKIIYe-
HUSI MOAYJISI TaBJICHUS

[IpousBecTn TpoOBEpPKYy  cH-
HerepMeTn4HOCTb CUCTEMBI, | CTEMBI, IOABOJAIICH JaBiie-
MMOABOJSIIECH TaBICHUE HUE, YCTPAaHUTb HErepMETHY-
HOCTh

[TorpemHocTs n3mMepeHus
NABJIEHUS  IPEBBIIIACT

mpeaenbl  JI0MycKaeMoi
[IpoBecT TOJIB30BATEIBCKYO

OCHOBHOM norpemsocty | HeucnpaBHOCTH MO JIst
KaJIMOPOBKY WJIM OTIIPaBUThH B
JaBJICHUS
PEMOHT
4 XPAHEHUE
4.1 YcnoBus XxpaHEHUs 10JKHBI COOTBETCTBOBATH YCIOBHSIM XpaHeHus 1 1o I'OCT

15150 nyst ckIaaCKUX MOMEIIEHUN U3TOTOBUTEIIS U MIOTPEOUTES.
4.2 B ckiaacKuX MOMEIIEHUSX HE JIOJDKHO OBITh MbLIX, TAPOB KHUCIIOT, 11€JI04eil 1 ra30B,

BBI3BIBAIOIIUX KOPPO3HUIO MCTAJININICCKUX HOBerHOCTCP'I.

5 TPAHCITOPTUPOBAHUE

5.1 TpancnopTupoBaHue MOAYJIEH JABICHUS IPOU3BOAUTE B Tape NPEANPUATUSA-U3TOTO-
BUTEJS] BCEMH BHJIaMU TPAHCIIOPTA MPH YCIOBHUU 3aIIUTHI OT MPSIMOTO JIEUCTBUS aTMocdep-
HBIX ocaJkoB. [Ipu nmepeBo3ke aBUATPaHCIIOPTOM MOAYJM JABJIEHUS JOJKHBI HAaXOJUTHCS B
repMETU3UPOBAHHOM OTCEKE.

5.2 YcnoBust TpaHCIOPTUPOBAHUSL MOAYJEH AABJIEHUS JTOJKHBI COOTBETCTBOBATH YCIIO-
BUSIM 5, 1711 MOPCKHUX MEPEBO30K B TproMax — yciaoBuam xpaneHus 3 o 'OCT 15150, o nipu
TeMmnepaTtype ot munyc 25 go mitoc 50 °C.

5.3 Pa3mMelieHue U KpemieHue AIUKOB ¢ MOIYJIIMU J1aBJIEHUS IPYU TPAHCIIOPTUPOBAHUU
JOJDKHBI UCKJII0YaTh BO3MOXHOCTh UX CMEIIEHUS U yAApOB JAPYT O Apyra U O CTEHKH TpaHC-

nopra.

6 YTUIIM3ALA

6.1 Momynb qaBIieHUS] HE COJICPIKUT SITIOBUTHIX, TOKCHYHBIX M B3PBIBYATHIX BEIICCTB.

6.2 YTunuzamus MOIyJIsl TaBJICHUS MOXET OCYIIECTBIISTHCS JIFOOBIM MPUEMIIEMbBIM JIISI
MOTPeOUTEIISI CITIOCOOOM.

6.3 YTunuzanus IparoleHHBIX METaUIOB MPOU3BOIUTCS B COOTBETCTBUU ¢ «MHCTpYK-

nuen o MNOpAAKEC VYy4YCTa UM XPAaHCHHUA APArouCHHbBIX MCTAJUIOB, APArOuCHHBIX KaMHeﬁ,
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HPOIYKIIMY U3 HUX U BEJCHHUS OTYETHOCTH MPH MX MPOU3BOICTBE, UCTIOIBb30BAaHUH U oOparie-
HUM», yTBepKAEHHOH [Ipnka3zom Mununcrtepcrsa ¢punancoB PO Ne 2311 ot 09.12.2016 .

6.4 YTunuzanus IparoleHHBIX METAIIOB MOIYJeH TaBleHHS SKCIUTyaTUPYIOIIUXCS B
JIPyTUX CTpaHaX, MPOU3BOAMUTCA B TOPSAKE, YCTAHOBICHHOM HAI[MOHAJIHHBIMH HOPMATHB-

HBIMH JOKYMCHTAMMU.
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[Tpunoxenue A

(pexomeHayeMoe)
YcnoBHOE 0003HAUCHHUE TIPH 3aKa3e MOJYJIS JaBJICHUS dTaioHHOro MeTpaH-518:

Moayns gaBinennst Merpan-518 - D0,63K G O
1 2 3 4
1 — HaMMEHOBaHKE MOTYJIS AaBJIeHUsI (TIPH 3aKa3e B COCTaBE KaIuOpaTopa MpoIrycKaeTcs);

2 — KoJl MOAYJIs naBieHust (cM. Tadiauny 1);

B KOJIE MOJTyJIsl JaBJI€HUs MEPBbIM 3HaK 0003HAYAET:

— OTCYTCTBUE 3HaKa — U30BITOYHOE JABJICHHCE;

A — aBcoII0THOE IaBIICHHUE;

D — naBinienue - pazpexeHue;

3 — KoJ mpezena JoImycKaeMol OCHOBHOM MOTPEIIHOCTH (cM. Tabmuily 2, Tabmumy A.l u
Tabnuiyy A.2);

4 — KOJ UCIIOJIHEHHUS

— O — xox ucnonnenus «O6ez3xupuBanue» (A padbotsl ¢ CHUJL KUCIOPOIHOTO UCTIOTHE-
HUS);

— EX — B3pbIBO3aIIMIIIEHHOE UCTIONIHEHHE (ITOCTABKa JJI1 COBMECTHOM paboThl ¢ KauOpa-
TopoM Metpan-517 TOJNBKO B3pbIBO3AIIMIIIEHHOTO UCTIOTHEHNUS );

— OTCYTCTBUE 3HaKa — OOIIETIPOMBINIIICHHOE UCIIOJTHCHHUE.

Onmus «AnmapaTHo-porpaMMHbIi nHTepdeiic ass Metpan-518» yka3piBatoTcs mpu 3a-

Ka3€ B OTJIEIIbHOU CTPOKE.

Taomuma A.1
Kon npenena nomyckaemoit . .
o - 3Ha4yeHus Ipezelia J0nyCcKkaeMol OCHOBHOM IPUBEICH-
OCHOBHOM NpPUBEIEHHOM MO- . Yo
HOM NOTPEUIHOCTH, ! % moaauarna3oHa
I'PELIHOCTH
A 0,02
B 10,025
C 0,03
D 0,04
E 10,05
F 0,06
G 10,1
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Taomuna A.2

[Ipenemnsr go- Kon moxyns
. | JTaBICHUS U
MyCKacMOont KOJI Ipejienia
) OCHOBHOM jonycKae-
No Jlnana3oHbl U OAIMANA30HBl U3MEPEHUM HBHBGI{CH— MOl OCHOB-
JTaBJICHUS HOI morpeni- .
HOCTH, Hou
Ly, % BIIN HE)I/IBe,Z[eH-
He Gonee | OF MOTPEH
HOCTHU
1 2 3 4
Monayns gaBnenus ¢ BITU 2,5 klla
0,04 2,5KD
1 [MTogauana3zoHbl N30BITOYHOTO JABJICHUS 0,05 2,5KE
0—1,6 xIIa; 0—2,5 kIla. 0,06 2,5KF
0,1 2,5KG
Monayns gaBinenus ¢ BIIN 6,3 klla
0,04 6,3KD
2 | Ilognuara3oHbl H30BITOYHOI'O TABJIEHHUS: 0,05 6,3KE
0—4 xIla; 0—6,3 xI1a. 0,06 6,3KF
0,1 6,3KG
Monayns gaBnenus ¢ BITN 25 klla
0,03 25KC
3 [MTogauana3zoHbl N30BITOYHOTO JABJICHUS 0,04 25KD
0—10 xIIa; 0—16 kIla; 0—25 xIIa. 0,05 25KE
0,06 25KF
Monayns gasnenus ¢ BIIM 160 klla
0,02 160KA
0,025 160KB
4 [Tomrana3oHbl K30BITOYHOTO JIABJICHMS: 0.03 160KC
EE;O klla; 0—63 xIla, 0—100 xIIa; 0—160 0.04 160KD
0,05 160KE
0,06 160KF
Monayiib nasienus ¢ BITW 1 Mlla
0,02 IMA
0,025 IMB
5 ITonanamna3zoHsl H30BLITOYHOIO JABJICHUS 0.03 IMC
0—250 xITa; 0—400 kIIa, 0—630 xIIa; 0—1 2
MIa. 0,04 1MD
0,05 IME
0,06 IMF
Monayns gasinenus ¢ BIIN 6 MIla
0,02 6MA
0,025 6MB
6 [Tomrarna3oHbl K30BITOYHOTO JIABJICHMS: 0.03 6MC
0—1,6 MIIa; 0—2,5 MIIa; 0—4 MlIlIa; 0—6 .
MIa. 0,04 6MD
0,05 6ME
0,06 6MF
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[Tponomkenue Tadauinl A.2

1 2 | 3 4
Mopyns nasnenus ¢ BIIN 25 MIla
0,02 25MA
0,025 25MB
7 | Iomganama3oHbl N30BITOYHOIO TABJICHUS: 0,03 25MC
0—10 MlIIa; 0—16 MIla; 0—25 MI]a. 0,04 25MD
0,05 25ME
0,06 25MF
Mopyns nasnenus ¢ BIIN 60 MIla
0,025 60MB
8 | Ilogouama3zoHbl H30BITOYHOTO AABJICHHMS: 0,03 6OMC
0—40 MIIa; 0—60 MIIa. 0,04 60MD
0,05 60ME
0,06 60MF
Monayns nasnenus ¢ BITN 160 MITa
0,025 160MB
9 | Ilomnuama3oHbl U30BLITOYHOTO JABIICHUS 0,03 L6OMC
0—100 MITIa; 0—160 MI]a. 0,04 160MD
0,05 160ME
0,06 160MF
Monyns nasnenus ¢ HITU munyc 630 I1a, BITU 630 Ila.
IToanuama3zoHbl M30BITOYHOTO AABJICHHUS: 0.05
0—400 ITa; 0—630 ITa. D0.63KE
[Moganana3zoH gaBiaeHUs — pa3peKEHUS: 0.1
+630 I1a. ’
[Tonnnama3zoHbl M30BITOYHOTO AABICHHUS: 0.06
10 | 0—400 ITa; 0—630 ITa. DO.63KF
[Toganana3zoH gaBIEHUS — Pa3pEKEHUS: 0.1
+630 I1a. ’
[TonnuamazoHbl M30BITOYHOTO AABICHHUS: 0.1
0—400 ITa; 0—630 ITa. D0.63KG
[Toganana3zoH gaBiaeHUs — pa3peKEHUS: 0.15

+630 Ila.
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[Tponomkenue Tadauibl A2

1 2 3 4
Monayns gasinenusi ¢ HITW munyc 6,3 klla, BIIN 6,3 kl1a.
ITonanamna3oHsl H30BITOYHOIO JABJICHUS
0—1 xIla; 0—1,6 xIla; 0—2,5 xI1a; 0,04
0—4 xIIa; 0—6,3 kIla. D6,3KD
[TopananazoHbl AaBICHUS — Pa3PEKECHUS: 0.05
+1,25 klla; +2 klla; +£3,15 klla; +6,3 klla. ’
[Tomyrarna3oHbl K30BITOYHOTO JIABJICHMS:
0—1 Ila; 0—1,6 xIla; 0—2,5 xI1a; 0,05
0—4 klIa; 0—6,3 kIla. D6,3KE
[Togaramna3zoHbl TaBICHUS — Pa3pPEeKCHUS: 0.06
11 +1,25 klla; £2 kIla; +£3,15 kIla; +£6,3 kIIa. ’
ITonanamna3oHsl H30BLITOYHOIO TABJICHUS
0—1 xIIa; 0—1,6 kIla; 0—2,5 xIIa; 0,06
0—4 xIIa; 0—6,3 kIla. D6,3KF
[TopananazoHbl AaBICHUS — Pa3PEKECHUS: 0.1
+1,25 klla; £2 kIla; +£3,15 kIla; +£6,3 kI1a. ’
[Tommarna3oHbl K30BITOYHOTO JIABJICHMS:
0—1 kIIa; 0—1,6 Ila; 0—2,5 xIIa; 0,1
0—4 xIIa; 0—6,3 kIla. D6,3KG
[Togaramna3zoHbl TaBICHUS — Pa3pPEeIKCHUS: 0.15
+1,25 klla; +2 klla; +£3,15 klla; +6,3 klla. ’
Monayns gasiaenusi ¢ HITN munyc 63 klla, BITM 63 kl1a.
[MTogauana3zoHbl N30BITOYHOTO JABJICHUS 0,02 D63KA
0—10 klIa; 0—16 xIla; 0—25 xI1a; 0,025 D63KB
12 | Tlognnama3zoHbl pa3peKeHUS:
-25—0 xIIa; -40—0 kI1a; 0,04 D63KD
63—0 ITa. 0,05 D63KE
[Togarana3zoHbl TaBICHUS — Pa3pPEIKCHUS: 0,06 D63KF
+12,5 klla; £20 kIla; +£31,5 kIla; £63 kIIa.
Monynb nasnenus ¢ HITU munyc 100 klla, BITHA 160 I1a.
[Moaauana3zoHbl H30BITOYHOTO JABJICHHUS: 0,02 D63KA
0—40 xIIa; 0—100 xIIa; 0—63 xI1a; 0—160 0,025 D63KB
13 | xlla. 0,03 D63KC
[Tonnuanazon paspexenus: -100—0 kIla. 0,04 D63KD
[TopananazoHbl AaBICHUS — Pa3PEKECHUS: 0,05 D63KE
+50 xIIa; -100— +60 kIIa; -100— +150 kI1a. 0,06 D63KF
Monaynb gaBienus: — pazpsokenus ¢ HITW munyc 0,1 MITa, BITW 1 MITa.
ITogauanazoHbl H30BITOYHOTO JTABJICHHUS: 0,02 DIMA
0—0,25 MIIa; 0—0,4 MlI]a; 0,025 DIMB
14 | 0—0,63 MIla; 0—1 MIIa. 0,03 DIMC
[Topauana3oHb! aBICHUS — PA3PEIKCHUS: 0,04 DIMD
-0,1— +0,3 MIla; -0,1— +0,53 MIla; 0,05 DIME
-0,1— +0,9 MI1a. 0,06 DIMF
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Oxouyauune Tadauier A2

1 2 3 4
Monayns gasnenusi ¢ HITW munyc 0,1 MIla, BITN 2,5 MIIa.
0,02 D2,5KA
[MTogauana3zoHbl N30BITOYHOTO JABJICHUS 0,025 D2,5KB
15 | 0—1,6 MIla; 0—2,5 MIla. 0,03 D2,5KC
[Tonnrana3zoHbl JaBIEHUS — Pa3pEIKCHUS: 0,04 D2,5KD
-0,1— +1,5 MIla; -0,1— +2,4 MI]a. 0,05 D2,5KE
0,06 D2,5KF
Monyns nasnenus ¢ BITH 160 kIla (abcomtoTHOE 1aBiieHue)
0,025 A160KB
16 IMoxauana3oHbl a0COIIOTHOTO JABJICHUS 8’82 ﬁ}ggﬁg
0—25 klTa; 0—40 kIla; 0—60 xITa, 0—100 xI1a; 2
0160 xTTa. 0,05 A160KE
0,06 A160KF
0,1 A160KG
Monyne nasnenus ¢ BIIN 1 MlIla (aGconoTHOE 1aBJICHHE)
0,025 A1IMB
0,03 AIMC
17 IMoxauana3oHb! a0COIIOTHOTO JABJICHUS 0.04 AIMD
0—250 kITa; 0—400 xIIa, 0—600 xI1a; 0—1 2
MIa. 0,05 AIME
0,06 AIMF
0,1 AIMG
Monyne naBnenus ¢ BIIM 6 Mlla (aGcosiroTHOE TaBJICHHE)
0,025 A6MB
0,03 A6MC
18 [Toxmrarna3oHbl a0COIIOTHOTO JTaBJICHUS 0.04 A6MD
0—1,6 MIIa; 0—2,5 MIla; 0—4 MlIla; 0—o6 2
MIa. 0,05 A6ME
0,06 A6MF
0,1 A6MG
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[Ipunoxenue b

(o0s3aTeNBHOE)
["aGapuTHBIC U TPUCOETUHUTEILHBIE pa3MepPhl

Pucynoxk b.1 — BapuanTsl KOHCTpYKIIH MoyJiel gaBieHust OOIIenpOMBIIITICHHOTO
ucCIoNHeHus (3a uckinouenueM moxayiieit nasinenus D0,63K, D6,3K u D63K)
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Pucynox b.1 — BapuanTsl KOHCTpYKIIH Moxyiel gaBieHust OOMIenpOMBIIITICHHOTO
ucroHeHus (3a uckimoueHneM moayen nasienus D0,63K, D6,3K u D63K)
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max 126
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Pucynok b.2 — BapuaHTsl KOHCTPYKIIUU MOy el AaBieHUsT B3pbIBO3aIUIIIEHHOTO UCTIOTHE-
Hus 1 OOLIENPOMBIIIIIEHHOTO UCIIOTHEHUS ¢ KOJIoM uctonHeHus: O «O0e3xupruBaHue)
(3a uckimrouennem moxayien gasnenus D0,63K, D6,3K u D63K)
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max 70

a S
A
S
[
N
max 164
Pucynox b.3 — Koncrpykuusa monynei ngasienust D0,63K, D6,3K u D63K
OO01enTPOMBITITIEHHOTO UCTIOTHEHUS
11

max 71

5

M10x1

max 164

Pucynok b.4 — Konctpykuust monyneit nasnenus D0,63K, D6,3K u D63K

B3pbIBo3anuIeHHOTO NCTIOTHEHUS
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[Ipunoxenue B
(pexomeHnayemoe)

Cxema BHEIIHHX COCIUHECHUN MOIYJISA JaBJICHUSA
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Metpar-517 KOMMbIOTEP

Pucynok B.1 Cxema BHEIIHUX COEIMHEHUI MOYJI JaBJIeHUs Ipu paboTe B COCTaBe Ka-
nubpaTtopa aasieHus Merpan-517
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D /]

Pucynok B.2 — Cxema BHEIIHUX COEIMHEHUN MOAYIIS JaBJICHUS ITpHU paboTe B COCTaBe
kaymOpaTopa naBieHuss Metpan-520
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Pucynok B.3 — — Cxema BHEIIHUX COEAMHEHUI MOYJIsl AaBJeHUs MpU paboTe B COCTaBe
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PI/ICYHOK B.4 — Cxema MOAKINOUCHUA MOAYJIA OABJICHUA JOIIYCTUMAA OJIA HIPUMCHCHUA
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CCbIVIOYHBIE HOPMATHUBHBIE IOKYMEHTDI

O6o03HaueHue TOKYMEHTa, Ha KOTOPBIM J1aHa CChIIKA

Howmep pasnena,
nojpasnena,
IIYHKTA, IIOAITYHKTA,
HPUIIOKEHHUS, B KO-
TOPOM J1aHa CChUIKA

I'OCT 12.2.007.0-75 Cuctema cTanaapToB 0€3011aCHOCTH Tpyaa. M3aemnws siek-
TpoTexHuueckue. Obmue TpedoBanus 6€30MaCHOCTH

3.2.1

I'OCT 12.2.052-81 «O6opynoBanue, padoTaromiee ¢ ra3000pa3HbIM KUCIOPO-

1.2.15
oM. O6mume TpeboBaHus 0€30MaCHOCTHY
I'OCT 14254-2015 (IEC 60529:2013) Crenenu 3amuThl, o0ecrieunBaemMbie 000- 112
noukamu (Ko IP) o
I'OCT 15150-69 Marmunsl, npuOopsl U ApyTrue TeXHUYeckue unenus. Mcmos-
HEHUS 17151 pa3IM4HbIX KIMMaTUYeCcKuX pailoHoB. KaTeropuu, ycinoBus 3KCILIy- 11241 52
aTallM, XpaHEHUs ¥ TPAHCIOPTUPOBAHUA B YACTH BO3ACUCTBUA KIIUMaTHYECKuX |~~~ 7
(akTOpOB BHEIIHEH Cpe/ibl
I'OCT 22520-85 JIaTuuKu 1aBi€HUS, Pa3pEKEHUS U PA3HOCTH JIABJICHUS C DJICK-
TPUYECKUMH aHAJIOTOBBIMHU BbIXOAHBIMU curHanamu ['CII. O6uwme Texunueckue| 1.1.3
YCIJIOBUSI.
I'OCT 52931-2008 ITpuGopsl KOHTPOJISI U PETyIUPOBAHHS TEXHOJIOTUYECKUX 112
niporieccoB. OOITME TEXHUUECKHUE YCIOBUS o
I'OCT 31610.0-2014 (IEC 60079-0: 2011) «B3psiBoonacusie cpeasl. Yacts 0. 12.10.1.4.2

O6opynoBanue. O0mue TpeOOBAHUSI

I'OCT 31610.11-2014 (IEC 60079-11: 2011) «B3pslBoOmIacHbIE CpPEIIbI.
Yacts 11. O60pyaoBaHue ¢ BUIOM B3pBHIBO3AIIUTH «MCKPOOE30MIaCHAs IEKTPHU-
yecKast LIENb «I»»

1.1.4,1.2.10, 1.4.2

I'OCT P M3K 60079-19- B3psiBoonacHsle cpeasl. Yacts 19. PeMoHT, poBepka
¥ BOCCTAQHOBJICHHE HJICKTPOOOOPYIOBAHHS

3.4

I'OCT IEC 60079-14-2011 B3speiBoonacusle cpenpl. Yacts 14. IIpoexTuposa-
HHE, BBIOOP M MOHTAX JIEKTPOYCTAHOBOK

1.1.4,14.2,3.2.2

IIprka3 MunucTepcTBa IPOMBILIEHHOCTH U TOproeiau Poccuiickon denepanuun
No2905 ot 28.08.2020 1. «O0 yTBEp>KACHUH TIOPSIIKA MTPOBEICHHSI UCTILITAHUIA CTaH-
JApTHBIX 00Pa3IOB WK CPEJICTB U3MEPEHUI B LEISIX YTBEPKICHHS THIIA, TIOPSIKA
YTBEPKIICHUS THIA CTaHAAPTHBIX 00pa3lOB WM TUIA CPEACTB U3MEPEHUIA, BHECE-
HYSI I3MEHEHUH B CBEICHHUS O HUX, TOPSAIKA BBIIAUH CEPTU(PUKATOB 00 YTBEPIKICHUH
THUTIA CTAaHAAPTHBIX 00PA3IIOB WM THIIA CPEJICTB MU3MEPEHUH, (HOPMBI CEpTU(HKATOB
00 yTBEpIK/IEHUH THIIA CTAaHIAPTHBIX 0OPA3L0B WM TUIIA CPEACTB U3MEPEHUH, Tpe-
OOBaHMI1 K 3HaKaM YTBEpP:KICHUS THIA CTAHAAPTHBIX 0OPa3LOB WM THIA CPEACTB
M3MEPEHUN U NIOPSAKA MX HAHECEHUS

1.5.1,1.53

ITYD IlpaBuna ycTpoiicTBa 31€KTPOYCTAHOBOK LIECTOE U3/IaHHUE, JOTIOJHEHHOE
C UCTIPABJICHUAMU

1.1.4,14.2,3.2.2

[ITO3II I[paBuna TeXHUYECKOHN IKCILTyaTalluy JIEKTPOYCTAaHOBOK MOTPEOHUTEICH

1.1.4,14.2,3.2.2

P 50.2.077-2014 I'CU HcnbiTaHusi CpeICTB UBMEPEHUN B LENAX YTBEPKIACHUS
tuna [IpoBepka 3aluThl MPOrpaMMHOTO 00ecIIeYeHUs

1.2.18

Texauueckuit pernmameHT TamoxkenHoro coro3a TP TC 012/2011 «O 6e3omnac-
HOCTH 000pYZ0BaHUs It paOOThI BO B3PHIBOOIIACHBIX CPEAAX»

1.1.6

Texanueckuit pernameHT Tamoxxennoro coroza TP TC 020/2011 «DnekTpomar-
HUTHAad COBMCCTUMOCTDb TCXHUYCCKUX CPCACTB»

1.1.6

TV 4212-002-51453097-2008 KamOpartopsl naBieHus nopratuBabie Merpan-517

1.1.1
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