®eepanbHOe FOCYAAPCTBENHOE YHHTAPHOE NPEANPHATHE
«Beepoccuiickuii HAYIHO-HCC/IA0BATENbCKHH HHCTHTYT METPOJIOTHI
um. [I.1. Menjeneesa»
OI'YII «BHAUM pm. JILA. Menacaeen

.....

Tocy/apCTBeHHAs cucTeMa 00eCIIeUeH s C/IMHCTBA H3MEPeHuH

TeueHcKaTEIb MACC-CIIEKTPOMETPHIECKHI
reuaeBbiii TU1-50

METOJIAKA TIOBEPKU

MIT 231-0142-2025

Pyxosomutens HMO
rOCYJApCTREHHEIX 3TalOHOB B 00nacty
U3MEPEHHH TABICHHS

7
,///C// P.A. Terepyk

Pyxorozurens rpynmsl HAO
["ocynapCTBEHHBIX STAIOHOB B 001aCTH
H3MepeHnH JNaBIeHHS

/%/ JM.@ovun

e f

r. Cagxr-IlerepOypr
2025 1.



1 OBIIIUE HOJIOKEHMS

1.1 HacTosmas METOIMKa [OBEPKH DACHpOCTPAHACTCA Ha TeueHckarenb — Macc-
coextpoMerpuyeckmit remmeseii TH1-50 (nanee — Tedemckarenb) 3aB. Ne 535 u ycTaHaBIMBacT
METOE! ¥ CPEJICTBA TIEPBAYHOM ¥ IEPHOANYECKOH OBEPKH.

1.2 Merouuka mopepkr (manee — MII) obecrieanBaeT MPOCICKUBACMOCTE TEUCHCKATEIDT K
TOCYyHapCTBEHHOMY NEPBHIHOMY CIEUMAIPHOMY OTAJIOHY E/MHHIEI JIABICHHT A obractH
aBCOMOTHRIX JaBlleHHl B JIHANasoHE 1-10° - 1-10° Ila (I'DT 49-2016) B COOTBETCTBMH CO
CTPYKTYPHOM CXeMOH HpOCIeXHBaeMOCTH, TIPHBEICHHOM B IPHIOKEHAN A K HaCTOSIICH MII.

1.3 Meton, obecneduparomuit peanuzaiuio MII: MeTos npsMEIX H3MEPECHHH.

2 IEPEYEHD OIIEPALIAY ITOBEPKH
2.1 JIst TOBEPKH JOIDKHEL OBIT BRIOMHEHB! ONEPAIAH, YKASAHHBIC B rabmane 2.1.

Tabmuna 2.1 — Onepauus HOBEPKU

O6s13aTeIBEHOCTE BHITOHEHAS
OllepaIHit IOBEPKH ITPH Homep
HanmeHOBaHHE ONEeparuy MOBEPKH paszena
IepBUYHOH NEPUOIAYIECKOR | (mymkra) MIT
TTOBEPKE HIOBEpKe
BHemHEME 0cMOTp CpeCTBA H3MEPCHIH aa a 7
TToroToBKA K TTOBEpKe H 0npoboBanmne 4 4 P
CpencTBa H3MEPEHUH
TIpoBepka POrpaMMHOro obecredeHus - - 9
cpeIncTBa H3MEPEHHH
OnpeIeneHue METPOIOIHIECKAX 57t a 10
XapaKTePHUCTHK CPE/ICTBA W3MCPSHIH
TToaTBEPKACHAE COOTBETCTBUA
cpejicTBa U3MEPEHUHI Ia aa 11
METPONOTHIECKUM TPEOOBaHUAM

22FEcmM Tpu TpOBEleHMH OJHOM H3 ONepanuil MOBEPKH IOIyHdeH OTpHTIATEIBHBI
pe3yNbTaT, TPOBEICHUC JalbHEHmEH MOBEPKH IPEKPAIIacTCs, pesyabTar odopmisercs B
cooTeTcTBHE ¢ p. 12 MIL

3 TPEBOBAHMS K YCJOBUSIM MPOBEJEHUS IIOBEPKH
3.1 [IpH MPOBEICHAN ONEPAIHET TOBEPKH AOIDKHEL OBITH COOIOACHEI CIIEYIOMIHE YCITOBHA:

— TEeMITeparypa OKpyKalomeH cpe/Isl ot +17 °C mo +27 °C;
— OTHOCHTE/TRHAS BITAKHOCTH BO3IYXa, He Oolee 80 %:
— arMoc(epHoe JaBIeHHE ot 84 no 106,7 xlla.

4 TPEBOBAHHA K CIIEHUAJTMCTAM, OCYIIECTBIAIOMHAM IIOBEPKY

4.1 K npoBeJeHHIO MOBEPKH IOMYCKArOTCA IMId, O3HAKOMIICHHBIC C SKCIUTYaTalOHHOM
JOKyMEHTal[Hel MNOBepAEMOT0 TEUCHCKATENd H CPEACTB U3MEpeHHH, TTPHMEHSIEMBIX B KAYCCTBE
sTaNIoHA.

4.2 Tlosepka TPOBOAMTCH KBATH(UIHPOBAHHBIM MEPCOHATIOM s1abopaTopyH, MMPOIIENIIIM
HHCTPYKTAX I10 TeXHHKEe Oe301acHOCTH.



5 METPOJIOTHUECKHUE U TEXHUYECKHME TPEBOBAHUSA K CPEJICTBAM

MOBEPKH

5.11Ipn npoBefeHMH TOBEPKH PEKOMEHMIYIOTCH K NPUMEHEHAIO CPEJICTBA IOBEPKH,
yKa3aHHBIe B Tabmmne 5.1

Ta6muma 5.1 — MeTponorndeckue ¥ TeXHAIECKHe TPeOOBAHMS K CPE/CTBAM MOBEPKH

Onepanyu
TOBCPKI, MeTpoIIOrHecKre H TEXHIIECKHE m
Tpebyromue Tpe6oBanus K CpesicTBaM IIOBEPKH, SRRHEHE [ERUN R e
MpUMCHCHAC HeoOXO0MMMEIE JUTs IIPOBEIEHHAS OBEPKH CORIRIDIRERR
Cpe/ICTB TIOBEPKH
JlmarasoH  H3MEpeHud  TeMIeparyphl
or mmoc 17 °C mo wmnoc 27 °C ¢ mpenenaMu
.82 abcomoTHOM morpemmocTa  He Gonee
40,3 °C;
KOHTPOJIb
ycnosmit mosepks | Jlnamasox H3MepeHuit  oTHOCHTENBHOH | Tepmorurpomerp
(TIpu MIOLTOTOBKE | BIQKHOCTH BO3AyXa OT 0% mo 80 % | UBA-6 mopmduKammsa
K TIOBEPKE H ¢ mpejenaMy abCOOTHON MOTPENTHOCTH HEe UBA-6H-J1,
orpoboBaHuH bonee 2 %; per. Ne 46434-11
CPANCTER Jlnamason ~ u3Mepermii  arMocdepHOro
M3MepeHrH) naenerEsa or 84 no 106,7 xlla ¢ npenenamu
a0COMOTHOM  morpemmocTH He  Oomee
= 0,25 xIla
TocyaapcTReHHbIH BTOPHYHBIH
(paGoumii) STAIOH eTHHATIEI
TIOTOKA rasa B BaKyyme B
IAarasoHe oT 10"
JIFAIA30H BOCITPOM3BEICHHS €IMHMIIb] 7o 1 Mam'le
p.10 TIOTOKA Ta3a B BAKyyMe (TBOT 49-2-2006),
OnpeerTenye or 1-10™" 10 5:10° Ma-m’/c per. Ne 2.1.ZZB.0032.2014,
metponornueckux | CKO PesyIILTATa M3MEPEHHH B THalla30He B COOTBETCTBHH ¢ JIOKAIBHOM
XapaKTepHCTHK or 1-10" 5o 1-10” Mam’/c NOBEPOYHOR CXeMOM 1
cpezcTBa ge Goxnee (0,1 — 0,01 ?; CpelICTB H3MEPEHUH TTOTOKA
HM3MepeHHH B quarrasoe ot 1-10™ mo 5 10 Mam’/e Ta3a B BAKYYME B JHANa30HE
ne Goree 0,015. 10" — 1 IMa-m’/c (49-0032-
2020), yTBepKAEHHOH
OI'YIl «BHUAM nm.
.. Mennemneepa»
06.04.2020 r.
[Tpavedanns.

1. CpencTBa M3MEpeHEH, NPUMEHsIEMEIS TIPH TOBEPKE, NODKHLL HMETE CBEACHHA O pe3yIbTaTax
nopepkr B DerepaTbHOM HHPOPMALIHOHHOM honme 1Mo OGECHEUEHHIO €/TMHCTBA M3MEPCHHM
(naee - OU® mo OEW). DTamoHsl A0IDKHEL HBITH aTTECTOBAHBI B YCTAHOBJIEHHOM TTOPANKE H
MMETh CBEIeHHs 0 pe3yIbTaTaxX aTTeCTaluH B ®UD no OEN.
2. JlomyckaeTcd IIPMMEHEHHE AHANOTHYHBIX CPE/ICTB MOBEPKH, HE IPHBCACHHBIX B repedHe, ¢
METPONOrHYECKIMI W TEXHHYCCKUMH  XapakTepHCTHKaMH,
C/IHEAIB! BCIHUHIE] [TOBEPAEMOMY CPEJICTBY M3Mepenuii ¢ TpeGyeMOH TOTHOCTEIO.

oOeCIIeUHBAIOIIMMH  TIepeiady




6 TPEBOBAHHUS (YCJIOBHS) MO OBECIEYEHWIO BE3OIIACHOCTH
NPOBEJAEHUS IIOBEPKHA

6.1 Ilpa moBepke HOMKHBI  OBITH cobmonens!  TpeboBanus  Oe30TMACHOCTH  TPYHA,
NIPOH3BOICTBEHHON CAHHTAPHH U OXPAHBI OKpyKatomel cpebl, H3IOKEHHEIE B IKCTITYaTalHOHHbIX
JIOKYMEHTaX CPEJICTB MOBEPKH K TIOBEPAEMOIO CPE/ICTBA H3MEPCHUI.

7 BHEIITHWI OCMOTP CPEICTBA U3MEPEHUI

7.1 lps BHemTHEM OCMOTpPE LOJDKHO OFITH YCTAHOBICHO COOTBETCTBHC HIOBEPSIEMOI0
TeueHCKATEeIs CIeNyomUM TPeOOBaHHAM:

- TEUEHCKATEIb JOKEH OBITh YACTHIM;

- MapKHpOBKa, 0003HAYEHAs Ha OpraHaX yIpaBIeHHS TOIDKHEI OBITH YETKAMH, TUTAEMBIMH,
COOTRETCTBOBATH SKCILIYATAIMOHHON MOKYMEHTALMH Ha TEICHCKATCIIb;

- MEXaHMYECKWEe IOBpeXIeHHs H Ae(EKIsl (Haupumep, TPEIHHBL, CKOJEL BMSATUHED),
BIIMSIONTAE HA TPABHILHOCTS (YHKIMOHMPOBAHESL H METPOIOrHIECKHC XAPAKTCPHCTIIH, JIOTDKHEI
OTCYTCTBOBATh.

7.2 TedeHCKATEMb CYMTACTCS BEIIEPKABIINM BHELIHHE OCMOTp, €CIIH OH COOTBETCTBYET
TIePeUHC/IEHHEM BEITIE TPEOOBAHMAM.

8 IO/ITOTOBKA K IIOBEPKE H OIIPOBOBAHUME CPEJICTBA W3MEPEHUA

8.1 IToaroToBKAa K IIOBEPKE

8.1.1 TToATOTOBHT, CpeACTBA TOBEPKH K IIOBEpseMbld TeuCHCKaTelb K pabore B
COOTBETCTBHHE C HX SKCILTYATALHOHHOM JOKYMEHTAIHEH.

8.2 KoHTpOIb yCnoBull MOBEPKH

8.2.1 Ilpu KOHTpONE YCIOBHi IOBEPKH [[POBECTH H3MEPCHHAA KIIMMATHYCCKHX 11aDaMETPOB
OKpy)Kaiomelt Cpeibl C MCHONB30BAHWEM CPEJICTB HOBEPKM B COOTBETCIBAM C Tabmame# 5.1
uacrosamei MIL

8.2.2 VcnoBus OKpyKaroied cperibl IOJDKHBI COOTBETCTBOBATS I1. 3.1 macrosmeit MIL

8.3 Ompobosanue

8.3.1Ilpu mnposefesnn OMPOOGOBAHMS  BBHIIOIHHTE — MPOBEPKY pa6oTocnocobHOCTH
TeYeHCKaTeN .

8.3.2 TeuercKaTeb CYMTAETCS BBEIIEPKABWIAM onpobopaHme, €CITH TOATBEPKAACTCH
MpaBHIBHOCTE  (DYHKIMOHHPOBAHHS  TEHEHCKATCILA (B COOTBETCTBHMM C 3KCILTyaTallHOHHOH
JIOKYMEHTallHeH Ha TEUEHCKATENb).

9 TIPOBEPKA ITPOTPAMMHOI'O OBECHHEYEHUS CPEJICTBA W3MEPEHUN

9.1 ITpoBepKa IPOrpaMMHOTr0 0OECTIEYCHAA COCTOUT U3 OIPEIS/ICHHS UIeHTHGHUKAMOHHBIX
[AHHBIX TIPOrpaMMHOTo obecrieuenys (Janee - I10) Teuenckares.

9.2 Jl7st ONpe/eeH s HASHTHGUKAIMOHHEIX JaHHEIX [10 BRIIOUATE TEUSHCKATEND.

9.3 TIpr BKIFOYCHHH TEYEHCKaTe/st Ha [IHCIUICS oToOpaXkaioTes: HACHTH(QHKAIHOHHBIC
narnsle I10 TedenckaTens.

9.4 Teuenckarens cupTaeTes npomemurm mpoepky I10, ecmH HIeHTHHPKANHOHHBIC
nagAeie 10 TedyeuckaTens COBIIANANOT C HreHTH(OUKAIHOEHBIME JAHHBEIMY, YKa3aHHBIM B
OIIHCAHUH THITA.

10 OOPEAEJEHUE METPOJOIMYECKHUX XAPAKTEPUCTUK CPEIACTBA
W3MEPEHHI

10.1 IlpoBepka pmama3oHa H3MEPEHHH H ONPEJENECHUE OTHOCHTEIBHOM IOTPEIIHOCTH
M3MepEHUH IOTOKA ra3a B BaKyyMe.

10.1.1 Boroynth TedeHcKaTelh | JOKIAThCHA BBIXOAA HA PEXKUM. Jlng momyyerus Oonee
TOYHBIX PE3YJIBTATOB H3MepeHHni 00eCIeTHTh X0N0CTYIO paboTy OTKAYHBIX CPEICTB, BXOIALIMX B
COCTaB TCUEHCKATeIS, B TeueHHe He MeHee | "aca. BKIIOYUTE PeiuM «IPAMOTOKY.

10.1.2 YeTaHOBHTL Ha BXOJ[ TEYEHCKarelIs Mepy HOTOKa M3 COCTaBa 3TallOHA (mamee —
STaNOHHAS MEPa) CO 3HAUYEHMEM ITOTOKA rasa B BAKyyMe HC HIKES 5:107'° Ma:m’/c mma Mepy motoxa



(Teuys TeNMEBYIO) 3aKa3yHKa, ¢ ACHCTBYIOUMMA CBEJCHHAMH O pe3yibTaTax IOBCPKH B OUD o
OEHN.

10.1.3 BBIOMHUTS BHEIIHIOW KaTMOPOBKY (HACTPOMKY) TeUeHCKaTels B COOTBETCTBHH C
PD.

10.1.4 B cooTsercTeaE ¢ PD mpousBecTd Hamyck atMoc(eps! Ha BXOJ TeUerCcKaTesis.

10.1.5 OTCOeHHMTE 3TATOHHYI0 MEpy [OTOKa OT BXOJAA TEUCHCKATC/A. VeraHoBHTE HA
BXOJ[ TEUeHCKATEIs STANOHHYIO MEpY HOTOKA ¢ AMAlia30HOM BOCTIDOM3SBENCHHA IIOTOKA Tasa B
saxyyme ot 5-107" 10 5:107° Tand/e.

10.1.6 [IpoBecTH H3MepeH#He B COOTBETCTBUH ¢ PO. JloKTaTsCs. YCTAHOBICHHS CTAOMIBHBIX
noKa3aHui, FHIMIEPYEMbIX Ha THCIIee TeYCHCKATENL. 3aperncTpUpOBaT 3HAGCHUC IIOTOKA Iasd B
BAKyyMe 3TaJOHHOH Mepbl, H3MEPEHHOS TeUSHCKATEIIeM Qi

10.1.7 Bemonants 1. 10.1.4 racrosurei MIL

10.1.8 OTcoeMEATs STATOHHYIO Mepy MOTOKA OT BXOJA TEHeHCKATens. YCTaHOBHTH Ha
BXOJl TEUEHCKATEIS STATOHHYIO Mepy TOTOKa C AMaNa3sOHOM BOCHPOH3BEIACHHA MOTOKA rasd B
BaKyyMme OT 5-107'° 5o 5-107 Ma-m*/c.

10.1.9 BemromsxrTs 1. 10.1.6 zactosmei MIL

10.1.10 BemomemTs 0. 10.1.4 nacrosmei MIL

10.1.11 OTcoeIMEATE PTATOHHYIO Mepy MOTOKa OT BXONa TedencKaTend. YcTaHOBHTE Ha
BXOJI TedeHCKATENs STATOHHYIO Mepy MOTOKa ¢ [HAla3OHOM BOCIPOM3BE[EHMsS TOTOKA rasd B
sakyyme ot 5-10% 10 5-107 Ia-m'/c.

10.1.12 BemosmauTs 11. 10.1.6 nactosuei MIL

10.1.13 Bemomauts 11. 10.1.4 nacrosmei MIL

10.1.14 OTCOeMMHATE STATOHHYIO Mepy IOTOKa OT BXOAA TCYCHCKATEI. YeraHOBATE Ha
BXOZ TeUeHcKATelsi STANOHHYI0O MEpY [OTOKAa C JUANa3oHOM BOCIPOH3BEACHWS NOTOKA rasa B
BaKyyme oT 5° 107 mo 5 10 TTa-m*/c.

10.1.15 Bemonauts 1. 10.1.6 HacTosmeit MIT.

10.1.16 Bemoxuats . 10.1.4 mactrogmeit MII # 0OTCOSHHUTE STAIOHHYIO MEPY IOTOKA OT
BXOJIa TCUECHCKATEII.

10.1.17 ITpoBecr e ABe CEPHY H3MEPCHHUH B COOTBETCTBAH C ILII. 10.1.2 - 10.1.16.

11 TOATBEPKJIEHHUE COOTBETCTBHSL CPEJCTBA W3MEPEHUI
METPOJOT MIECKUM TPEBOBAHWAAM

11.1 O6paboTka pe3ynpTaTOB H3MEPEHIH

11.1.1 PaccuUHTHIBAOT OTHOCHTENLHYEO MOrPENTHOCTE H3MEPEHHM [I0TOKA rasa B BaKyyMe
TedeHCKATeNs Ul KaXKT0H STATOHHOH Mepsl o Gopmyne (1):

- QHSM - Qa’r

aT

) 100 % M

rae: Q. — 3HAUEHHE IIOTOKA Ta3a B BaKyyMe 3TAIOHHOH MEphI, H3MEPEHHOE TEICHCKATENCM,

Mav/e,

Q. — AeHCTBATENBHOE 3HAYEHNE ITOTOKA ra3a B BAKyyME MEPEI IIOTOKA M3 COCTARA

TBOT 49-2-2006, [a-m'/c

11.1.2 PeaysTaTsl OMPENCICHHS OTHOCHTENEHOM MOTPEIBOCTH H3MEpEeHHH II0TOKA rasza B
BaKyyMe€ CYMTAIOTCS TONOKHTEIBHEIMY, SCIIH 3HAYEHNE OTHOCHTENBHOM TOTPeLIHOCTH H3MEPEHHH
MOTOKA ra3a B BaKyyMe JUlst KaKIoi 3TATOHHOM Mephl B KaJK/10¥ CepHH U3MEPCHHH HE IPEBBIACT
+ 30 %.

11.2 KpuTepnn COOTBETCTBHSA CPEACTBA H3MEPEHUH METPOIOTHHYCCKIM TpeboBaHuAM

11.2.1 Kpureprem COOTBETCTBUSA CpEACTBa M3MEPEHHH METPOJIOIMHCCKHM TpeboBaHuIM
SBIISCTCA COOTBeTCTBHe TpeGopanmaM paznenoB 7, 8,9 U HONOKHTENBHEIH PE3yNbTaT MPOBCPKHM
m. 11.1.2 macroamei# MII. Tlpm coGmomernd Bcex TpeOoBaHHA Ppe3yNbTaT IMOBEPKH CHHTAKOT



OJIOJKHTETBHBIM, TCUEHCKATENbL MOIYCKAeTCd K IPHUMEHEHHIO JUI H3MCPECHHH HOTOKA rasa B
BaKyyMe.

12 OPOPMJIEHME PE3YJIbTATOB IOBEPKH

12.1 PeaympTaThl HOBEPKHM TOATBEPKIAIOTCA CBEJICHIIMH O Pe3yibTaTax nopepin B OUD
no OEN.

12.2 TTpH TOJIOKATEIIBHEIX pe3y/bTaTaX IMOBEPKHY, B COOTBETCTBHH C 3asgBIICHHEEM BIIaLe/bla
cpecIBa HM3MEDEHHH MM JIMIA, TPEICTABHBINCTO  CPEACTBO uaMmepeHnit, oQopMigeTcs
CBHAETEIBCTBO 0 TOBEPKE.

12.3 [Ipy OTpHIIATENBHEIX PE3yJIbTaTaX MOBEPKH, B COOTBETCTBHH C SAIBICHACM BIaJCIbIa
CpE/ICTBA U3MEPEHHH MM JIMIA, PSACTABUBILETO CPENCTBO u3MepeHnii, oQopmMISIeTCs H3BEIIECHUC
0 HENPUTOJHOCTH K IPHMEHSHHIO CPENICTBE H3MepeHHi.

12.4 IIpoTokon MoBEPKH OHOPMIIAETCS B COOTBETCTBAH C 3afBICHHCM BIALE/ILNA cpeacTaa
H3MepeHHH WX JIMIg, [IPeCTaBUBINETO CPEICTBO H3MepeHHit, B IPOM3BOILHOM (opme.



CTpyKTypHas cxema pociIeKuBacMOCTH K I'9T 49-2016
TeUEHCKATES! MacC-CIEKTpoMeTpHIecKoro renuesoro TH1-50

Ilpuioxenne A
(0bsI3aTEIBHOE)

HHBIT

I'ocymapcrse

MePBHUYHBIH 9TaOH

TocyaapCIBeH b TePBAIHEIH
CIIeMAIBHELN ATAN0OH €IAHHIIE]
ZIaBIcHUS Ui 00IacTH
abCOMOTHLIX NABICHUH B
jmamasone 1-10 - 1-10° ITa
9T 49-2016

[

Ucxonnablil 3TaI0H

HenocpeACTBEHHOE ClTHYEHHE ]
e J

locynapcTBeHHBIH BTOPHUHbIH
(paGounit) 3TaJIoH SAMHHLBI TOTOKA
rasa B BaKyyMe B [ManasoHe
or 10" o 1 Marm’/c
(I'BOT 49-2-2006)

CKO B puariazoHe
ot 10" go 107 [Ta-m’/c
ue 6onee (0,1 —0,015);

CKO B guamnazoHe

or 107 zo 1 Ma-m’/c
He Gonee 0,015

CpencTBa

(v}

H3MEPEHHUH

[ MeToA TIPAMBIX H3MepeHuit )
§=0,06

TeuercKaTeNs MAaCC — CIIEKTPOMETPHYECKHH

remmessit TH1-50

IAAN430H H3MEePeHnH TTOToKA ra3a B BaKyyMe
TI0 BXO/TY TE€UEHCKATEIs (l'llpH paboTe B pekuMe «IIPAMOTOKY)

ot 5:10™" 10 5:10° a-m’c
3==x30%




