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MeToauka noBepku

MeTtoguka noepku yteepxaeHa Oryr «BHANM vim. .. MeHgeneeBa» «15» map-
Ta 2019r.

HacTtosilwaa metoamka ycTtaHaBnMBaeT METoAbl U CpeacTBa NepBUYHON, Nepuoamnye-
CKOW N BHEOYEPEeHOWN NOBEPKU BblUYMCIUTENEN.

MepBuYyHOM NoBepke NoanexaTt BblYUCANTENM NPU BbiMyCKe U3 NPOU3BOACTBA, a Tak-
)K€ nocrne peMoHTa, BbI3BaBLUEro HapyLleHne nrombbl U3roToBUTENS.

Mepunoamnyeckon NoBepke C MEXNOBEPOYHbIM MHTEPBANOM 4 rofa nognexar BblYnc-
nUTEenNu, HaxoasaLwWmecs B aKCnnyaTaumm.

BHeouyepenHoi noBepke B obbeme neproauyveckon noarexaT BbIMUCIUTENN B Chy-
Yyae yTpaTbl AOKYMEHTOB, MOATBEPXAAOLLUNX UX MOBEPKY.

WHTepBan mexay nosepkamu — 4 roga.

18.1 Onepauuu 1 cpeacTsBa NoBepKu

[Mpy nNpoBegeHUn NoBepKkM OOMKHbI MPUMEHSTLCSA 3TanoHbl U CcpeacTBa U3MepeHuin
(CW), ykasaHHble B Tabnuue 8.

[onyckaeTcsi NpUMEHEHWEe aHanornyHbIX cpeacTB MOBepKM, obecnevmBaroLLmx onpe-
AeneHne MeTponorMiyeckmx xapakrepuctuk nosepsembix CU ¢ Tpebyemon TOHHOCTLIO.

CW pomnxHbl 6bITb NOBEPEHBI B YCTAHOBMNEHHOM MOPSAKE, 3TaroHbl — aTTECTOBAHbI.

Tabnuua 8

HaumeHoBaHne Howmep HaunmeHoBaHuWe cpeactea nsMepeHun,
onepauuu nyHKTa €ro TeXHUYECKNe XxapakTepucTmkm
BHelwHWIn ocmMoTp 18.4.1

Onpo6oBaHue. MNoaTeepxae-

Hue cooTtBeTcTBUS 10 18.4.2

CteHp CKC6:

- conpoTtuBnenue: 79,7; 110,4 n 141,2 Owm,

norpewHocTb £0,02 Om

18.4.3 |- cuna noctosiHHOro Toka: 1; 5 n 20 MA, no-
rpewHocTb 0,003 MA

- yactoTa: 9,765625; 19,531251n 312,5 'y,

norpewHoctb +0,003 %

Onpe,qeneHme mMmeTponorunye-
CKUX XapaKTepUucTuk

18.2 YcnoBusa noBepku n NOAroToBKU K HEW

18.2.1 MNpu npoBeAeHUN NOBEPKUN AOIMKHBI ObITb COBNOAEHBI CreayroLmMe YCnoBus:
1) TemnepaTtypa OKPYXatLLEro BO3AYXA, C .....iiiviiiiiiiieeiiiiee e 205
2) oTHOCUTENBbHAA BNAXHOCTb BO3AYXA, Y0 «eveeieiiiiiiiiiieaeeiiiiiiiieeeaeeeesiiineeee e 6515
3) atmocdepHoe gaeneHue, klMa

18.2.2 lepen npoBefeHveM MOBepkM AOMmMkHA OblTb cobpaHa cxema MOBEpPKM CO-
rnacHo Mpunoxexus b.

MoprotoBka CU 1 BblYMCIIUTENS AOMKHA NPOM3BOAUTLCS B COOTBETCTBUN C TpeboBa-
HUSIMW UX SKCMITyaTauMOHHOW AOKYMEHTaLNN.

[JonyckaeTcsi npoBeaeHVe NOBEPKU C UCMOSb30BaHNEM TEXHOMOMMYECKOro KOMMYyTa-
unoHHoro mogyns (TKM-5). B atom criyyae, NnOAroToBKa AOSMKHA BhINMOMHATHCS B criegy-
toLLen nocnenoBaTenbHOCTU:

1) CH/UMUTE BEPXHIO KPbILIKY MoBepsieMoro npuéopa u oTknounte oba coeamnHu-
TenbHbIX Wnenda (T1 1 T2) n npoBo4 NUTaHMA OT NnaTthl KNEMMHUKOB (puc.2);



2) nogknioymTe wnendbl n nposof nutaHusa k TKM-5;
3) ycTaHOBUTE BEPXHIOK KPbILWKY noBepsiemoro npubopa Ha TKM-5 n nogkniounTe
€ro K CeT! NUTaHus.

18.2.3 MNepen npoBegeHMeM nepuoamnyeckon (BHeo4YepeaHoW) NOBEPKM HEOOXOAMMO
BbINOMHWUTbL YCTAHOBKY HyIsi MO uaMmeputenbHeiM Bxogam VBI. [laHHas onepaums npouns-
BOAMTCS B COOTBETCTBUM C pa3ferioM 8 npu OTKIMIOYEHHOM HanpshkeHUn nuTaHusa cteHaa
UNW NPV YCTAHOBKE Ha BbIXOAE MCTOYHMKA 3HAYeHUs Toka, paBHoro 0 MA.

18.2.4 fonyckaeTcsa nepuogmnyeckast noBepka OTAENbHbIX N3MepUTErNbHBIX BXOAOB B
pabounx AnanasoHax M3MepeHun, No NUCbMEHHOMY 3asBMEHWI0 Bragenbua ¢ obsAsa-
TenbHbIM YKasaHuem 06 3TOM B CBUAETENbLCTBE O MOBEPKE.

18.3 Tpe6oBaHuna 6e3onacHoCcTn

18.3.1 lMpu npoBegeHNn NOBEPKU OOSMKHbI ObITb cobntoaeHbl TpeboBaHns Gesonac-
HOCTU, yKa3aHHble B 3KCMyaTaLMOHHOW OOKyYMeHTauun npumeHsiembix CU v pasgene 4
HacTosiero PykoBoacTea.

18.3.2 lNoagknoyeHne BblUMCIIMTENSA K CETU MUTaHWUS OOIMKHO NPOM3BOAMTLCS Kabe-
nem, cHabXeHHbIM CeTeBON BUMKOMN.

18.4 lNpoBeaeHne noBepkKkn

Mpn npoBegeHun noeepkn HeobxoaAMMO BECTM MPOTOKOSM, pekoMeHayemas dopma
KOTOpPOro npuBegeHa B NpunoxeHunn b.

18.4.1 BHewHul ocmomp

Mpu BHeLLHeM ocMOTpe AOMKHO ObiTh YCTAHOBIEHO CrieytoLlee:

- MapKMpOBKa BbIYUCIIUTENS U YCrOBHbIE 0603HAYeHMs KNnaBuL OOSMKHbI OblTh YeT-
KMMW, UCKITOYAKLNMWN NX HEOOHO3HAYHOE MOHUMAHWE;

- Kopnyc 1 Tabno He AOMKHbI UMETb NOBPEXAEHUIA, NPENATCTBYIOLUX CHATUIO NOKa-
3aHWI 1 paboTe BblYUCINTENS.

BbluncnuTtenb, He yOOBMETBOPSOWMUIA ykazaHHbIM TpebOBaHWSIM, K MPOBEAEHUIO
JanbHenwen noBepku He A0oNycKaeTes.

18.4.2 Onpo6oeaHue
Mpun onpo6oBaHWM AOMKHBI ObITh BLIMOMHEHBI CNeayloLwue onepaumn:
a) MNposepka gocTyna k HACTPOEYHOMY MEHHO:

- NoJanTe Ha BbIYMCNUTENb HaMNpPshKEHWE NMUTaHus, nocne yctaHoBku MmeHio PABOTA,
HaXknumasi KHonky 4, ybegutecb B OTCYTCTBUM AOCTYMA K HACTPOEYHBIM MYHKTaM MEHIO;

- HaxxMuTe KHOMKy «[octyn» (puc.2), nocnegoBaTeribHO HaXumasi KHOMKY , ybe-
OMTEeCb, YTO BO3MOXEH AOCTYN K HACTPOEYHbIM NMYHKTaAM MEHIO.

0) NneHTndukauma nporpammHoro obecneveHus.

[MpoBepka BepcuMM NporpamMHOro obecnevyeHnss NPon3BOANTCS MyTEM YCTAHOBKU B
meHio CTAHA. NMPEOYCT. — OA—MNOBEPKA 1(2)—»KOHTPOIlb. NHdopmauusa npea-
cTaBnisieTcsa Ha Tabno BelumncnmTens (p.12, puc.17).

Mpu noeHTUrKauum nporpammHoro obecneveHus (MO) JOMKHO GbITb YCTAHOBMEHO
COOTBETCTBME HOMepa nporpammHorn Bepcun MO 1 KOHTPOMBHOW CyMMbI UCMOSTHAEMOrO
Kofa MeTporormyecku aHadyumow vyactu MO, HoMepy M KOHTPONbHOM CyMME, YKa3aHHbIM
B NacrnopTe BbIMUCIUTENS U B ONUCAHWU TUNA.
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BbluncnuTens, He yAOBNETBOPSIOLLNIA YKa3aHHbIM TpeboBaHMsM, K AanbHenwemy
NpOBeAEHVI0 MOBEPKN He OMycKaeTCs.

18.4.3 OnpedeneHue MempoJsI02UYECKUX XapaKmepucmuk

18.4.3.1 Npwn onpegeneHMn xapakTepucTUK UCMOMb3yeTCcs CXema MOBEPKU COrfacHo
puc. b.1 MNpunoxeHns b.

18.4.3.2 YcTtaHOoBMTE, WCMNOMb3YS KHOMKY (g), MYHKT MeH 1-0ro ypoBHS
CTAHJ. NPEAYCT., satem Haxmute kHonkn [ v [T, 4To BHOBL conpoBOXaaeTcs
YCTaHOBKOW yKa3aHHOro MeH0 1—0ro ypoBHS;

18.4.3.3 YcTaHoBUTE, NCMONb3YS KHOMKY (), NyHKT MeHto 1—oro yposHsa HANAL-
KA/TMTOBEPKA, 3ateM HaxaTneM KHOMKW g YCTaHOBUTE MYHKT MEH0 2—0ro ypoBHS «lMo-
BepKay, HaxXaTeM KHOMKN R4 YCTaHOBUTE NMYHKT MEHI0 TPETbEro YpOBHS C UHAMKaLMEN
rnokasaHumn Temneparypsil.

18.4.3.4 YcTaHoBuTe crneaytowue 3Ha4eHUs BbIXOAHbIX CUrHanoB cTeHaa:

1) BbIxog mepbl R: Homep Toukm 3 (110,4 Om);

2) Bbixog mep 10 n 11: Homep Toukm 7 (20 MA);

3) Bbixoa mMep 12 1 13: Homep Toukn 7 (20 mA);

4) Bbixog mepbl FO: Homep Toukmn 7 (312,5 w).

Onpepenute, He paHee, 4em 4yepe3 1 MUH, UCNOSb3ysi KHOMKM () 7 ), noka-
3aHWS BbIYMCMMTENSA NO TemnepaType U pacxogy AN U3MepuTenbHbIX kaHanoB 5...8
(conpoBoxpgatoTca cooblueHneM Ha nHamkatope «Tp5...Tp8» COOTBETCTBEHHO).

3peck 1 fanee, ecnv BpeMs YCTaHOBIIEHNS NOKa3aHWi 0ocobo He OroBOpPEeHO, onpese-
NeHVe MOoKasaHu OOIMKHO NPoM3BOAUTLCA He paHee, 4yeMm 4epe3 30 ¢
nocrie M3MeHeHWs COOTBETCTBYHOLLEro BXOAHOIO CUrHana.

[Mony4yeHHble 3Ha4YeHMs NapameTpoB AOMKHbI COOTBETCTBOBATL 3HAYEHUSIM:

t5, t6, t7, t8= (26,21... 26,41) °C; G5, G6, G7, G8= (561,94...563,06) M3

Onpepenute pasHOCTU Noka3aHui TemnepaTyp At; = t5 — t6 1 At, = t7 — t8, koTopble
He OOMKHbI NpeBblWwaTth 3HavyeHus pasHoro +0,05 °C.

18.4.3.5 YcTtaHoBuWTE Ha Bbixoge mepbl R Homep Toukn 5 (141,2 Om), Ha Bbixoge Me-
pbl FO — Homep Toukm 5 (19,53125 u).

Onpepenute no Tp5...8 nokaszaHusi BeIMMCIUTENSA NO TeMnepaType 1 pacxody, onpeae-
nnTe pa3HOCTM MOKa3aHW TeMneparyp, KOTopble AOIMKHbI COOTBETCTBOBATL 3HAYEHUSIM:

t5, t6, t7, t8=(105,34....105,54) °C; G5, G6, G7, G8 = (35,121...35,191) My

Aty = t5 — t6 n At, = t7 — t8 — He Gonee 0,05 °C.

18.4.3.6 YcTtaHoBuTe Ha Bbixoge mepbl FO Homep Touku 4 (9,765625 y).

He paHee, yem 4epe3 1 muH (nocne yctaHoBku koga HC no G ans Tp5), onpegenute
no Tp5 nokasaHvWe TEennoBON MOLLHOCTU, KOTOPOE AOJIKHO COOTBETCTBOBATb 3HAYEHM-
am: (10,557...10,589) MNkan/u

18.4.3.7 YcTaHoBuTe Ha Bbixode Mepbl R Homep To4kn 1 (79,7 Om).



Onpepenute Ans M3MepUTENbHBLIX KaHamnos 1...4 (conpoBoxaarTcs coobLeHneM Ha
nHavkaTope «Tp1..Tp4» COOTBETCTBEHHO) MOKa3aHUS BbIMUCIIUTENS MO TemnepaType,
nepenagy AaBneHVst U AaBNeHuto, KOTopble JOJKHbI COOTBETCTBOBATL 3HAYEHUSIM:

t1, t2, t3, t4 = (152,96... 153,26) °C; P1, P2, P3, P4 = (10,187...10,207) krc/cm’;
dP1,dP2, dP3,dP4 = (99,9...100,1) kla;

18.4.3.8 YcTaHoBuTe crnegytoLime 3Ha4eHUs BbIXOAHbIX CUrHAroB:
1) BbIxog mepbl R: Homep Toukn 5 (141,2 Om);

2) Bbixog mep 10 1 11: Homep Toukn 4 (5 MA);

3) Bbixoa mMep 12 1 13: Homep To4kn 4 (5 MA).

Onpepenute no Tp1...4 nokasaHnsa BblMUCNUTENS NO TemnepaTtype, nepenagy AaBs-
NeHns 1 AaBrneHnto, KOTopble JOMKHbI COOTBETCTBOBATbL HUXKEYKa3aHHbIM 3HaYEHNSM:

tl, 12, 3, t4 = (495,47... 495,77) °C; P1, P2, P3, P4 = (2,5391...2,5595) krc/cm?;
dP1,dP2, dP3,dP4 = (24,9...25,1) kTa;

18.4.3.9 YcraHoBuTe crneaytowune 3Ha4eHUs BbIXOAHbLIX CUrHanoB cTeHaa:

1) Bbixog mep 10 n 11: Homep Toukn 1 (1 MA);

2) Bbixoa Mep 12 1 13: Homep Toukn 1 (1 MA).

He paHee, yem yepe3 1 MuH (nocne yctaHoBku koga HC no P n dP ans Tp1), onpe-
penvte no Tp1 nokasaHue No TEMNOBOW MOLLHOCTW, KOTOPOE LOJIKHO COOTBETCTBOBATb
3HayeHunam: (82,771 ...82,903) Nkan/y

BbluvcnuTenb, He yAOBNETBOPSIOLLMIA YKa3aHHbIM TpeBoBaHMsIM, cuMTaeTcs He npo-
LeaLwmm NoBepKy.

18.5 OchopmneHue pe3ynbLTaTOB NOBEPKU

18.5.1 PesynbTaTtbl NOBEPKN OPOPMASIOTCA MPOTOKONOM C yKa3aHueM: 3aBOACKOro
HOMepa NoBEPSIEMOro BbIMUCIIUTENS, Pe3yNbTaToB NOBEPKU, AaTbl MOBEPKX, 3aBEPEHHbIE
noanucelo noseputens. PekomeHayemas popma npoTokona npusegeHa B [punoxeHnm
B.

18.5.2 lMonoxuTenbHble pesynbTaThl NOBEpPKM OMOPMIISAOT NyTeM BblAayn cBuie-
TENbCTBA O MOBEPKE YCTAHOBIEHHON (POPMbl UM BHECEHWUS B MacrnopT BblYUCIATENS
COOTBETCTBYHOLLEN 3amn1cy O NoBEpPKe.

18.5.3 3HaK NOBEPKN HAHOCUTCS Ha KPEeneXHbIA BUHT 3aLUMTHOro KapKkaca 9MneKTpOH-
HOro Moaynsi BHyTpu kopnyca npubopa (p.12.4). Cnocob nnoMGupoBaHusi — HaHeCeHWe
OTTMCKa KNenma Ha NoMOnpoOBOYHYIO MacTUKYy.

18.5.4 Tpu oTpuuaTenbHbIX pesynbTaTax CBMOETENbCTBO O MOBEPKE aHHYNMpyloT
UNN BHOCHAT COOTBETCTBYIOLLYIO 3aMMCb B MacnopT, WM BbINUCLIBAIOT U3BELLEHWE O
HEenpuUrogHoCTu.
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Puc. B.1 Cxema NOBEPKU C Ucnosnb3oBaHnemM cteHga CKC6 n TexHomnorm4eckoro KOMMYTaLMNOHHOIo

Moayns (TKM-5)
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Puc. B.2 Cxema nosepku BKT-5 ¢ ncnonessosaHnem CKC-6 n TKM-5
Pasbembl X4...X6 (TKM-5) nogkntovatoTcst K o4HOMMEHHbBIM pazbemaM cTeHaa CKC6



PykoBoacTBO Mo aKcnnyaTaumm MeTtoaunka noepkn BKT-5
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Pwuc. B.3 BHewnun Bug TKM-5
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Puc. B.5 MecTo HaHeCceHWs1 3Haka NOBEPKU - HA KPEMEXHbIN BUHT 3aLLUTHOIO Kapkaca
aneKkTpoHHoro moayns (p.12.4 PJ)



PyKOBO,EI,CTBO no 3Kcnnyatauumn

1. Brewnnii ocmorp:

1. OnpodoBanme:

MeTtoaunka noepkn BKT-5

MPOTOKOJ MOBEPKH BKT-5 3ap. Ne

CODTRCTCTRHE {30 HeT)

——— N
COOTRETCTEAE [ N HeT)

no

COOTRETCTERHE [ I3'HeT)

3. OnpeneacHne MeTPpIIOTHYCCKHX XApaKTePHCTHE:

Hurepdeiic

COOTRETCTEHE | NAHeT)

- Bxoa- Bxon-
apa- ":‘:;_ HElE Hamepernmoe | [HonmycTHMB HElE Himepennoe JonycTrmMiii
s | pemm CHI- FHAMCHHE JMATAOH CHr- IHANCHHE JHANAIH
HAJIBI HAJIB
15
6
7 26,21...26,41 105,.34...105,54
18 C 1104 Om 141,2 Om
13-t
TR -0,05...0,05 -0,05...0,05
G5
Gt
G7 M3y | 312357y 561.94...563,06 | 19,53y 35,121,351
GE
Mapa- | E% B M i
pa — KOTHBIC IMEPCHHOE JonyeTnmpii
MeTp periA CHIHLTRE FHAMEHNE IHATAOH
o 9,76 I'n
b5 I'kaniu 141.2 Ont 10,557...10,589
Ex Bxog- Bxaop-
Mapa- nam;a- HEIE Hamepennoe | omycTHMBIH HEIE Himepennoe | JomycTHMBIN
METp CHI= IHAMEHHE JHANATOH CHI'= IHAMEHHE JHANAIOH
pettd HAJIBI HAJIB
tl
2
13 C 79,7 Om 152,96...153,26 |141,2 Om 49547...495,77
4
Pl
P2
P13  |Erefem® 10,187...10,207 2.5391...2,5595
P4
dP1 20mA S mA
dpP2
dp3 klla 99.9._.100,1 24.9...25.1
dP4
Mapa- | B i
pat — Bxoznme Hamepennoe JlomyeTHMpii
M CHIHARI FHAMCHHE JIHAnason
PEHHA
N 1 M
| I'kaniu 141.2 Ont 82,771...82,903

COOTRETCTRAE [ neT]

Briuneanrens BKT — 5 norepen W Ha oCHOBAHWH PEIVILTATOR NEPRHYUHOIN (NepHOIHYECKOii)
MOBEPKH MPHIHAH NPHTOIHBIM K NPHMEHCHHID,

TMoBepky BRIOTHIT

ATIOMIRCR NOREPHTENR, 34T}

Puc. b.4 TpoTokon noepku BKT-5 (pekomeHayemas cdopma)



