(Denepanbnoe AreHTCTBO M0 TEXHHYECKOMY pery/JIHpPOBaHHI0O H METPOJIOIHH

YPAJIBCKUN HAYUYHO-UCCJIEJOBATEJIBCKUI HHCTUTYT METPOJIOTUH -
OUJIUAJ OEJEPAJIBHOIO I'OCYJIAPCTBEHHOI'O YHUTAPHOI'O NIPEATIPUSITUS
«BCEPOCCUMCKHUN HAYYHO-UCCJIEAOBATEJIBCKUM HHCTHUTYT METPOJIOTUHA

UM.A.U.MEH/JIEJEEBA»

(YHUUM - ¢pumnan ©I'YII «BHUHUM um.JL.U.Menaeeesa»)

COI''TACOBAHO
JMupextop YHUHUM - punianaina
OI'VIl «BHUUM nm./I.1.MeHaeieeBa»

%Z%oﬁnﬂa

v 07 2023 r.

["'ocynapcTBeHHas cuctema o0ecredeHus: €AMHCTBA U3MEPEHU I
AHaau3zaropbl peHTreHoayopecueHTHbie MT

MeToanKa MoBEePKH

MII 41-221-2023

ExaTepun0ypr

2023



NMPEAHC/IOBHE

1 PASPABOTAHA VYpaihckuM HayYHO-HCCIEA0BATEILCKHM HHCTHTYTOM METPOJIOTHH —
$uananom PegepadbHOro rocyJApCTBEHHOT0 YHHTAPHOro npeanpusatus «Bcepoccuiickmii
HAY4YHO-HCCIEAOBATEILCKHI HHCTHTYT Merpoaornd um. JLHU. Menaeineesa» (YHHHM -
¢puman OI'VII «BHUUM um. I, . Mengeneepar)

2 UCHIOJHUTENDb Bexymuii msxenep aab. 221 Jugununena M H.

3 COTIJTACOBAHA pupexkropom YHHHUM - puianana ®TYIT «BHHUM nm.J. H.Menaeneena»
B 2023 r.



COJEPXAHMUE

I OBIIUE TNOJIOIKEHHIA ... ssisssasissstsnsniresesenesssssscscscmsssrsssrssssasassssssssnsasnssssssssssssenssasess 4
ZHOPMATHUBHBIE CCBLIKH......coerrremnnrenrenens CEtsseseubeessssisNessteMIEEIRSEARSSEANES A IORRLeSCSSSReRss SRR R e S AR A SR RS IRS 5
3TEPEYEHD ONMEPALIMH TTOBEPKH ........ccveeereerenecsrns s sscssssssssssssssasesans 6
4 TPEBOBAHMHSA K YCJIIOBUAM NPOBEJEHHSA MOBEPKH....covuvereriresnans 7
5 TPEBOBAHHA K CHEUHAJIHACTAM, OCYIUECTBAAIOLRIUM NNOBEPKY 7
6 METPOJIOTHYECKME H TEXHUYECKHUE TPEBOBAHHUS K CPEICTBAM NMOBEPKH 7
7 TPEBOBAHHS (YCNOBUA) MO OBECITEYEHHIO BE3ONIACHOCTH NPOBEJAEHUSA NOBEPKH ............ 8
8 BHEIWLHHH OCMOTP CPEACTBA U3MEPEHHH ......oeceerecermncrnsennnne 9
9 TIOANOTOBKA K IMTOBEPKE U OIIPOGOBAHHE CPEACTBA H3MEPEHHH ...... 9
10 MPOBEPKA MPOTPAMMHOTO OBECITEUEHMHS .....oouemersrecnnnssssssnssermsnsessasssensaress 9

11 ONIPEAENEHHE METPOJOIHYECKHX XAPAKTEPHCTHK CPEXCTBA U3MEPEHUH U
MOATBEPXKAEHHE COOTBETCTBUSI CPEJICTBA U3MEPEHHH METPOJIOTUYECKUM
TPEBOBAHHSIM ............ccociiiinisissssssiststiinmnrmessssnsssssssasasssss sesssssssnss semsassnsmsmerasassessavave " 9

12 O®OPMJIEHHE PE3YJIbTATOB [MOBEPKH .....evececrerenereenreesaeennens 11
NPUJIOKEHHUE A (PEKOMEHAYEMOE) ®OPMA INIPOTOKOJIA TIOBEPKH 12




l'ocynapcreennas cicTeMa obecredeHns eJMHCTBA H3MEPEHHIL.
AHann3aTophl pentreHoguayopecuenteie MT. MIX 41-221-2023
MeToanka noBepku

1 O6mue nonoxeHHs

1.1 Hactosimas METO/IHKA IIOBEPKH pacrpocTpadseTcs Ha aHAJH3aTOPbI
pertreHoduyopecuentareie MT (nanee — anamusaroper), Brinyckaemeie OO0 "IBIT "CHK", r. MockBa.
AHanM3aTOpH! NOANEKAT IEPBHYHOM (10 BBOJA B SKCILIYATALMIO U IOCIE PEMOHTA) M NEPHOIMIECKOH
nosepke. [ToBepka aHAIN3aTOPOB JOIDKHA IPOBOJUTHECA B COOTBETCTBHH ¢ TPEGOBAHHAMH HACTOALIECH
METOIHKH.

1.2 Ilpy npoBeaeHWH [OBEPKH NPOCIEKMBAEMOCTh aHanH3aTopa obecnedywmBaeTcs K
TOCYAapCTBEHHOMY NepBuuHOMY 3TalnoHy 10T 176 «I'TID eaunui; MaccoBoi (MONSpHOHN, aTOMHOM)
JOJIF U MacCoBOH (MOJIAPHOH) KOHLIEHTPAlHH KOMIIOHEHTOB B JKHAKHX H TBEPABIX BEHMIECTBAX M
MaTepHanax Ha OCHOBe KynoHoMerTpum» mo Ilpukazy Poccrampapra ot 19.02.2021 r. Ne «148 O6
yTBepKAeHHH ['OcymapcTBeHHOH NOBEPOUYHOM CXEMBI A CPENCTB HM3MEPEHHH COJAepiKaHHs
HEOPraHHYECKHX KOMIIOHEHTOB B JKUAKHX H TBEPIBIX BEMIECTBAX H MATEPHAIAX».

1.3 Jlonyckaerca NpHMEHEHHE NPH NPOBEIEHAH [IOBEPKH CTaHAAPTHEIX OOpa3lioB YTBEPKASHHBIX
THIIOB, METPOJIOTHYECKHE XapaKTEPUCTHKH KOTOPHIX OINpeeNieHBl METOA0M MeEKIabopaTopHOro
SKCIEPHMEHTA C MCIOIB30BAHMEM ATTECTOBAHHEIX METOJIMK H3MEPEHHMH, MNpeaycMaTPHBAIOIIHX
NMPUMEHCHUE MOBCPCHHBIX BECOB, mpocnexusaeMbix K [D9T 3 B COOTBETCTBHH ¢ NPHKA3IOM
Poccrannapra PO or 04.07.2022 No 1622 «O6 yteepwaenuu ['ocyfapcTBeHHOH MOBEPOYHOH CXEMBI
JUIs CPEICTB H3MEPEHHH MACChI».

1.4 Hacrosmas MeToauka NMOBEPKU NPHMEHSETCS /I MOBEPKH aHAlH3aTOpPOB ¢ JMana3’oHaMu
m3MepeHuil (JIM), ykazanubIMH B Tabnume 1, MCNONB3yeMBIX B KAYecTBE CPEACTB H3MepeHHil. B
Pe3yJIbTaTe NMOBEPKU JOJDKHHL OBITH MOATBEPXKAEHb METPOIOTHYCCKHE TPeDOBAHHSA, IPUBEACHHEIE B
Tabauue 1.

Tabauna 1 — Merponoraueckue XapakTepucTHKH aHATH3aTOPOB

3HaueHHe
HauMeHoBaHMe XapaKTepHCTHKH
MT MT+
AHATA3MPYEMBIE 3MEMEHTH ot Ti 10 Cm ot Na 0 Cm
JlManason u3MepeHHii’ MaccoBO# TOMH BICMCHTOB
B TBep/IBIX 00pa3uax, B TOM YHCAE IOopomKax, % ot 0,001 mo 100
IIpenens! gomyckaeMoit OTHOCUTENILHOM HOTpemHOCTH* *
PEe3yABTATOB U3MEPEHUNH MaCcCOBOH JOIH IIEMEHTOR B
TBEPABIX 00pa3nax, B TOM YHCIIE MOPOINKaxX, %, B
[oAAHANIAa30HAX:
-ot1 0,001 1o 0,1 % BrtrOU. +25
-ci. 0,1 a0 1,0 % Briniou. +25
- ¢B. 1,0 no 30 % Brunou. +5,0
- ¢B. 30,0 no 100 % BxJHOY, +3.0




3Ha4ycHHE

HanmeHoBanue XapakTepucTHKH T T+
Ilpenen momycKaeMoro OTHOCHTENIBHOTO CPEIHErD
KBagpaTtHueckoro oTknonenus (CKO) pezyasrara
H3MEPEHHUH MacCOBOH J0/IU 3JIEMEHTOB B TBEP/IBIX
ofpasuax, B TOM 4HCJie TOPOIIKax, %, B IO AMANIA30HAX
- ot 0,001 1o 0.1 % BrRMIOY. 18
-¢B. 0,1 1o 1,0 % Brmou. 16
- ¢B. 1,0 1o 30 % Brmou. 2,5
- ¢B. 30 1o 100 % sxmrou. 1.8
YyBCTBUTENBHOCTE , YCILEN./%, He MeHee 10
Ilpeaen nomyckaeMOro OTHOCHTENIEHOTO CPEIHETO
KBajipaTuyeckoro oTkiioHeHus (CKQ) Beixoanoro
carHama ", % 2

* nepeyeHb aHATM3UPYEMBIX IEMEHTOB H AHANA30HH H3MEPEHHI MOTYT OLITL
OrpaHHYeHsl, YKa3bIBAIOTCA B 11aCHIOPTE KOHKPETHOTO dK3EMILIIpA AHATM3ATOPA H HE MOTYT GHITH
H3MEHEHE! M0JIb30BATENEM B IIPOTECCE IKCILIYATALIHH,

*¥ 3HaUCHHS HOPMUPOBAHBI /11 M3MEPCHUHA MACCOBOM JI0JIH 2JIEMEHTOB NPH KaTHOPOBKE
aHanmsatopa o I'CO.

ok
3Ha4YCHHE HOPMHPOBAHO OJIA XKCJIC3a.

2 HopmaTHBHbBIE CCHUIKH

B HacToslue# MeTOANKE MOBEPKH MCIIONE30BaHBI CCHLIKK Ha CIEAYIOIHE JOKYMEHTHI :

-I'OCT  12.2.007.0-75 CCBT. Hsmenus osnextpoTexnuuecke. O6mme TpeGosaHus
Oe3omacHoOCTH;

- Ilpukas Munucrepctea Tpyna u Conmanseoit samutol PO ot 15.12.2020 N 9031 06
yTBepiaeHun [Ipapun no oxpaHe Tpy/jia IPH 3KCILTyaTallHH DJIEKTPOYCTAHOBOK;

- [Ipukas Poccranzaapra or 19.02.2021 . Ne 148 O6 yreepxaenun [ocyaapcTBeHHOMN 10BEPOYHOM
CXEMBI JUISl CPEICTB H3MEPEHUH COAep)KaHMS HCOPTaHMYECKHUX KOMIOHEHTOB B XHIKHX M TBEP/BIX
BEILIECTBAX H MaTepHAIaX;

- Ilpukas Poccranaapra ot 17.05.2021 o Ne 761 O BHeceHHM H3MEHECHHH B NpHIOKCHHE A K
l'ocynapcTBeHHOH MOBEpOYHOM cxeMe Ui CPeiCTB M3MEPEHMH COIepKaHWA HEeOpTaHHYECKHX
KOMIIOHEHTOB B XXHAKHX ¥ TBEP/]bIX BEHICCTBAX U MaTePUAIIAX, YTBEPXKACHHOI pHKasoM PenepaarHOro
Ar'CHTCTBA 0 TEXHHYECKOMY PETYIHPOBAHHIO U MeTponorud ot 19 despans 2021 r. Ne 148;

- [Ipukas Poccrannapra ot 04.07.2022 Ne 1622 O6 yreepxaenuu 'ocy1apcTBeHHOM MOBEpPOYHOIM
CX€MBI 1151 CPEACTB U3MEPEHUH MAcCHl;

- CI12.6.1.2612-10 OcHOBHBIE CaHHTApHBIE NIPpaBKIIa 00eCIIeYeHHs palHallHOHHOH Ge30MacHOCTH
(OCITOPBE-99/2010);

*[1pu NONb30BaAHHH HACTOALLLAM JOKYMEHTOM uenecoobpasHo MpOBEPUTD
ACHCTBHME  CCBUIOMHBIX  NOKYMEHTOB MO  COOTBETCTBYIOWIEMY  YKAasaTellO  CTaHAapToB, COCTABNEHHOMY MO
COCTOSIHMIO HA 1 SHBApA TEKYUIEro rona, M MO COOTBETCTEYIOLIMM WHDOPMALMOHHBIM YKAZATENAM, ONYGIHKOBAHHBIM B
TeKyleM rofy. Eciu ccrinounsilf JokyMeHT 3aMeHeH (M3MeHeH), TO NPH M0AB30BAHHH HACTOAILMM JOKYMEHTOM CNeAYeT
PYKOBOACTBOBATECA 3AMEHEHHBIM (H3MEHEHHBIM) CTaHAApTOM. EcTM CChIIOYHBIN OOKYMEHT OTMeHeH fe3 3aMeHBl, TO
NOJIOKEHNE, B KOTOPOM JaHa CChiIKa HA HETO, PUMEHACTCS B Y4CTH, He 3aTParnBaioILel 3Ty COBLIKY.



- CanlluH 2.6.1.2523-09 Hopmnl paguaiinodHoit 6ezonacHocti (HPB-99/2009);

- CanulluH 2.6.1.3289-15 [I'mrucuuueckue TtpeGoBaHHA N0 OOECIIEYCHHK) pPATHALIMOHHOH
fe3omacHOCTH NpH OOPALMIEHHH ¢ HCTOUHHKAMH, T€HEPHPYIOLIHMH PEHTTEHOBCKOE H3IYUYCHHE IIPH
YCKOPAIOIWEM HanpsikeHun 1o 150 xB.

3 Ilepeyens onepaunii NoBepKH

3.1 ILTI}I IIOBCPKH aHAIK3aTOPOB OOJIHBL OBITh BBINOJIHCHEI onepadH, YKa3aHHEIC B
Tabnuue 2.
Tabnuna 2 — Onepaunu noBepku

O0s13aTEIEHOCTE MIPOBCACHUS Howmep pazaena (nyHkra)

onepanuit Npu NoBepKe NpH METOJUKH MOBEPKH, B
COOTBETCTBUH C KOTOPBIM
HaumeHnosanue onepanuu . .
HEPBHYHOM | NEPHOJHYECKOH BHINOTHACTCS ONEpalus

NOBEPKe HOBEPKe NOBEPKHK
1 Bremnsii ocMoTp na na 8
2 [ToaroToBKa K [OBEPKE U na na 9
onpobopaHue
3 IIposepka nmporpaMMHOTO

Ja aa 10

obecneueHus

4 OnpeneneHue METPOIIOTHYECCKUX
XapaKTEPUCTHK CPE/ICTBA
H3MEPCHHH U NOATBEPXKACHHE Ja aa 11
COOTBETCTBHS CpPEICTBA U3MEPEHHIT
METPOJOTHYECKUM TpeOOBaHHAM
4.1 Ilposepka YyBCTBHTENBHOCTH Ja Ja 11.1
4.2 ITpoBepka OTHOCHTEIIBHOIO
CKO BBIXOHOrO cHrHANA

4.3 OnpeeneHue OTHOCHTENBHOTO
CKO pesysprata M3MepeHui Ia na’ 11.3
MAcCcOBOH JONH 3JIEMEHTOB

4.4 OnpefeneHne OTHOCHTENBHOM
IOTPELTHOCTH Pe3yIbTaTa
HW3MEPEHUH MaccoBOl J0H Ja Ja* 114
3JIEMEHTOB U ITPOBEPKA JHANA30HA
W3MEpCHUH

*IIpu neproaHYeCKOH NOBEPKE AHATH3ATOPOB, KOTOPLIE IPHMEHSAIOTCS B COOTBETCTBHH €
aTTECTOBAHHBIMH METOIMKAMH M3MEpEeHHH, pa3pabOTaHHEIMA AJi1 KOHKPETHBIX 00BEKTOB, ONIEPALlHH
nomnn. 4.3,4.4 He BRINONHAIOT. MHCTpYMEHTANBHYIO YacTh HEUCKIIIOUEHHOH CHCTEMAaTHYECKOH
IOOTPEHIHOCTH B TAKHX METOJMKAX OIEHHBAIOT HA OCHOBAHUHM JOINYCKAEMHIX 3HA4YeHMH
uyBCTBATENLHOCTH H CKO BBIXOAHOrO CHrHana.

Ad Aa 11.2

3.2 B cayyae HeBHINOJIHEHNA TpeOOBaHMH XOTS OBl K OIHOM U3 OIepaliMii [TOBepKa NMpeKpalaeTcs,
aHanu3atop 6pakyetcs.



3.3 JlonyckaeTcs NpoBeseHHE MEPHOAHYECKOH IOBEPKH I MEHBIIEIO YMC/IA aHATM3UPYEMBIX
JNMEMCHTOB HIIH HA MEHBLIEM YHCIIE IOIHANA30HOB H3MCPCHHH B COOTBETCTBHH C 3afdBJICHHEM
BJIAJICNbLIA QHATM3aTOpa ¢ 00A3aTeNbHBIM yKa3aHHeM HHbOpManuud 00 o0beMe MPOBEACHHOH TOBEpKH
B COOTBETCTBUHU C [IOPSAKOM, AcHCTBYIOLIMM HA MOMEHT MPOBEICHUS IIOBEPKH.

4 TpeboBaHHS K YC/I0BHSIM HPOBEIEHHS MOBEPKH

4.1 Ilpu mpoBeAeHUH TOBEPKH JOJDKHBI GBITE COBMIOAEHH CIEAYIOLIME YCIOBHS:

- TEMIIEPATypa OKpyxaroieH cpensl, °C ot +15 o +25;
- OTHOCHTENBHAK BIKHOCTE, %, He Dollee 80.

5 TpCﬁOBaHﬂﬂ K CNeUHAAHCTAM, OCYHIeCTBJIAAIOIIIHM MOBEPKY

5.1 K nposeaenHio pabot o nosepke aHanM3aToOpoB AOMYCKAIOTCA JMila, IpoLIeANIne 00ydeHHe
B KauyecTBE TMOBEpUTENs, H3YUMBIIHEG PO Ha aHaNM3aTOpBI, HACTOSIIEYK) METO/HKY IOBEPKH M
paloTaloline B Ka4ecTBe MOBEPUTENEi B OPraHM3alliH, aKKPEAWTOBAHHON HA NIPABO HOBEPKH CPEICTB
H3MEPeHHH QH3HKO-XMMHYECKOTO COCTaBa B CBOMCTE BEIECTB.

6 MeTPOJ'lOl"H'-IECKHe H TEXHHYECCKHE Tpeﬁosamm K cpeacTBaM IMOBEPKH

6.1 Tlpu mpoBeASHHH NOBEPKH MIPUMEHSIOT CPEACTBA MIOBEPKH COracHo Tabaune 3.
Tabnuna 3 — Metponorinueckue TpeGoBaHMA K CPeICTBAM IIOBEPKH

Onepanuu noBepku, Mertponorngeckue TpebGoBanus K
TlepeueHs pekoMEHTYEMBIX
Tpedylollie NPHMEHEHHSL | CPECTBAM IIOBEPKH, HEOOXOAUMEIE I
CPeJCTB [TOBEPKH
CPEICTB [OBEPKH NPOBE/IEHUS TOBEPKH

CpenctBa m3mepenuii  Temneparypsl Tepmormrpomerp MBA-6A-
OKpykKatwllled cpeasl B  auanasoHe| 2, per. Ne 46434-11
usmepennit or 15 °C mo 25 °C,
abcoinoTHas norpentHocts He Oonee 1 °C.
CpexcTBa U3MepeHHil OTHOCHTCILHOMN
BJAXHOCTH BO3AyXa B JHalazoHe
u3Mepennii g0 80 %, abGcomoTHas
norpemHocTh He Oonee 3 %

Pasgen 9 Ioaroroska k
IIOBEpKE U ONpoboBaHHE
CpeACTBA U3MEpPEHUH

Pazgen 11, CrannaptHele obpasusl amMuTaTtopet ¢ | ['CO 11036-2018
nyHkte! 11.1, 11.2 MaccoBoil gonei anementoB ot 0,9 %

Onpeaenchue mo 1,1 % M OTHOCHTENbHOH

METPOJIOTHUYECKHX MOTPEIIHOCTHIO He XYKe +5 %

XapakTEpHCTHK CPeICTRA
H3MEpPEeHUU "
IOATBEPXKACHUE
COOTBETCTBHA CpE/ACTBA
H3MepeHui
METPOJIOrHYECKHM
TpeboBaHHIM




Ornepanuu noBepku,
Tpedylomue npuMeHeHH
CPEACTB MOBEPKH

Merponoruueckre TpeGoBaHus K

CpeACTBaM IIOBEPKH, HCOOXOAUMEIE JIJ1s

IpoOBEEHUA NOBEPKH

[lepeuens pekoMeHIYEMBIX
CpeACTB IOBEPKH

Paznen 11

nyHkTel 11.3, 11.4
Onpenenenue
METPONIOFHYECKHX
XapaKTEePHCTHK CpeacTBa
H3MEPEHU H
OATBEPXK/ICHHE
COOTBETCTBHS CPEACTBA
METPOIOTHYECKHUM
TpeboBaHUAM

Marpayntie cTangapTHeIE 06pa3lbl C
MaccoBOH  JOJIGH 3JICMEHTOB  OT
0,001 % mo 0,1 % M OTHOCHTEILHO!
MOIPENiHOCTERIO He Xyxke +12,5 %

I'CO 11428-2019
I'CO 10117-2012
I'CO 8050-94
I'CO 8456-2003
I'CO 8876-2007

MartpuyHEle CraHJapTHEIE OOpa3siEl ¢
MAacCoBOH mouneii anementos ot 0,1 %
a0 1,0 % H  OTHOCHUTENBHOMH
NOIPEIIHOCTRIO He Xyxke +12,5 %

I'CO 11428-2019
I'CO 10117-2012
I'CO 8050-94
I'CO 8456-2003
I'CO 8876-2007

Matpuunele cTaHzapTHBIE 06pasibl ¢
MaccoBOM moneil 3neMeHTOB cB. 1,0 %
0 30 % ®  OTHOCHTEILHOH
NOrpemIHOCTHIO He Xyxe 2,5 %

I'CO 11428-2019
I'CO 8456-2003
I'CO 8876-2007

Martpudnsie crasjapTHEIE OOpa3lEl ¢
MaccoBOH fone# snemeHTOB ¢B. 30 %
Jo 100 % w  oTtHOcHTEIBHOM
MIOrPETHOCTHIO HE XYkKe £1,5 %

I'CO 11428-2019
I'CO 8050-94
I'CO 8876-2007

6.2 CpeacTea u3MepeHHil, IPUMEHSEMBIE /LTSl IOBEPKH, JOJDKHEL GHITh noBepeHs!, ['CO D0IKHE
HMETh JIEHCTBYIOUIHE MACIIOPTA,
6.3 lonyckaeTcs NPEMEHEHHE aHATOTHYHEIX CPE/ICTB OBEPKH, 00CCICUHBAIOIINX COOTHOLICHHE
[IOIPEITHOCTH  AaTTeCTOBAHHOIO 3HAYCHUA MaccoBod gmonH aieMenta B ['CO k  norpemHocTH
nosepsemoro CH ue 6oiee 0,5.
6.4 Ilpm BeI0Ope CPEACTE HOBEPKH MPEANOYTHTENBHBIM SBIACTCA Hemoabsopanue ['CO
YTBEXKI€HHOFO THIIA C YCTAHOBJIEHHOH NpPOCIEKHBAEMOCTLIO K T'OCYAAPCTBEHHOMY IEPBHYHOMY
3TAJIOHY €/IMHHUIIBI BEJIMYHHLI TOTO XKE POAA.

7 TpeGoBanus (ycaoBus) 1o ofecnedeHnio 6e30MaACHOCTH NPoBeJeHHS MOBEPKH

7.1 Ilpn npoBeacHAN NOBEPKH JOIKHB OBITH cobmoaes TpeGopanus [Ipukasa MunncTepcTRa

Tpyaa H Couuansrol 3amuTe P® or 15.12.2020 N 903u «O6 yreepxaeanu [TpaBun mo oxpane Tpyaa
TIPH 3KCIUTYaTalluH 3NEeKTPOYCTaHOBOK», Tpebopanusa ['OCT 12.2.007.0, CIT 2.6.1.2612-10 OcHoBHEIE
CaHHTapHbie npaBuna oOecneyeHHs paguaiMoHHOR OGesomacHoct (OCIIOPB-99/2010), CarlluH
2.6.1.2523-09 Hopwmel paguaumonsoii  6esomacoctd  (HPB-99/2009), CaulluH 2.6.1.3289-15
I'mruennyeckue TpeboBanua Mo 0GECTICHEHHMIO PAJUANMOHHOM GE30IACHOCTH MPU OOPAIEHHH ¢

HCTOMHUKAMH, TCHEPHPYIOIUMH PEHTTEHOBCKOE H3IYYEHHE IIPH YCKOPSIOIICM HAMPSOKEHHH 1O
150 xB.



8 Buemnnii ocmMoTp cpencTea uimMepeHnii

8.1 Ilpw BHemHEM OCMOTpE YCTAHABIHBAOT:

- COOTBETCTBHE BHEILHEIO BHJIA CBEJICHHSAM, IPHBEIEHHEIM B OITHCAHHH THIA,;

- OTCYTCTBHE IIOBPEKICHHH H 1eeKTOB, BIUSIOIMX HA paboTOCIOCOOHOCTh aHATH3ATOPA;
- COOTBETCTBHE KOMILICKTHOCTH, YKA3dHHOH B TEXHUYECKOH JOKYMEHTAlINHY;

- 4YETKOCTh 0003HAYCHHH M MApKMPOBKH, HaIHUKE [PeIyCMOTPEHHHIX TIOMO.

9 IloaroToBKa K NOBepKe H ONPOGOBAHME CPEICTBA H3IMEPEHH

9.1 TlpoBoAAT KOHTPONE YCHOBUH MOBEPKH C IMOMOILBIO TEPMOTHIPOMETPA B COOTBETCTBHHU C
Tabnuneii 3.

9.2 Ananusarop roToBaT K pabore B COOTBETCTBHH C PYKOBOACTBOM 10 3KCIITyATAIMH.

9.3 IIpu onpoboBaHHE POBEPSIOT PAbOTOCIOCOBHOCTD AHATH3ATOPA.

9.3.1 PaboTocnocoGHOCTE MPOBEPSIOT HYTEM OTOOP@KEHHS HAMMEHOBAHHA HCMOJHEHHS
aHaJIM3aTOpa Ha JIMCIUIEE aHATN3aTOPa.

9.3.2 Pe3ynbTaThl OpOGOBAHHUSA CYATATE I1070KUTENLHEIMH, €CJTH NPH BKJIIOYEHHH OTCYTCTBYET
uH}opMaIng 06 oTkazax (KOsl OIIHOOK).

10 ITpoBepka NporpaMMHOro obecnedeHHs

Jlng MpoBEpKH COOTBETCTBHA BCTPOSHHOIO METPOJIOTMYECKH 3HAYMMONO MPOTrPaMMHOTO
obecneuenus ([10) BRINOIHUTD CIEAYIONIHE ONEPALMU:

1) mpoBecTH BH3yanH3auMio HAeHTHOUKAUUMOHHBIX JaHHbx [10 anannzatopa (HoMep Bepcuu) B
MCHIO aHanu3aTopa corjiacio P3;

2) CpaBHMTBL TIONYYeHHblE€ JaHHBIE C HOMEPOM BEPCHH, YCTAHOBAEHHBIM IIPH IPOBEIECHHH
HCMBITAHUH B LIEJISIX YTBEPKACHHAS THIIA M YKA3AHHBIM B OMTHCAHHH THIIA AHATH3ATOPA.

PesynnTaTel npOBEPKH NPOTpaMMHOrC OGeCHedeHHs CYATATh NON0KHTENbHBIMH, €CJIH HOMED
BEPCHH COOTBETCTBYET yKazaHHOMY B ONHCAaHHU THIIA aHAIW3ATOPA, NPHBEJIEHHOM B (PenepaibrHoM
uH(popMallHOHHOM GOH/Ie 10 00eCTIeUeHHIO CIHACTBA H3MEPEHMUIA,

11 OnpenesieHHe MeTPOJOTHYECKHX XapPaKTePHCTHK CPEICTBA M3MEpPEHHH H
NMOATBEPKACHHE  COOTBETCTBHS  CpeCTBR H3MEpPeHMH  METPOIOrHYECKHM
TpeOOBaAHUAM

1) YcraHOBHTL H3MepHUTENBLHOE OKHO pasMEpOM, OOECMEYMBAIOLIMM IEPEKPHITHE pabodero
yuyactka ['CO.

2) Co3naTe HIIH OTKPHITE M3MEPHTENLHOE Npunoxkenue B [10 anaiusaropa, npoOBECTH HACTPOHKY

H KaTMOPOBKY aHAIH3aTOPa B COOTBETCTBHH ¢ PYKOBOACTBOM IO KCILTYaTAIMH.
3) Bpems npopeeHns usMepeHnii ne meree 30 c.

11.1 IIpoBepka 4yBRCTBHTENLHOCTH

11.1.1 IlpoBectn He MeHee 5-d u3mepenwnii (i=1...n, #>35) BHIXOIHOrO CHTHAJIA aHAJHM33TOpa Ha
nuHuH FeKa s coorserctayromero I'CO no tabaune 3.

11.1.2 Ilo pe3ynpTaTaM M3MepeHHI BEIXOAHOIC CHIHaNa (IO BEICOTE ITHKA >Kejle3a) paccYHTaTh
TYBCTBHTE/IBHOCTE AJIS XKenesa, Sqpe, yen.en./%, no popmyrne
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rae Cype — ATTECTOBAHHOE 3HAYSHHUE MACCOBOH JIONH kene3a B cootBeTcTBYIOoWEM ['CO, %o,
Iz, - cpenHee apudmeTHUECKOE 3HAYCHHE BBIXOIHBIX CHTHAIOR IPH W3MEPEHHH MaccoBOH 101H
Kenesa B cooTsercTByromem ['CO, yen.en, koTopoe paccuuTaTh no Gopmyne
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rae Ige; - 1-0€ 3HAUEHHE BBIXOJHOrO CHICHAMA TPH H3MCPCHHH MACCOBOH NOJH JKene3a B
cooteercTBytomem ['CO, ycn.en;

7 - YMcno HaOmoaeHuH (n>5).

11.1.3 Pe3ynbrarsl  CHHMTAIOT  [ONOXKHTEABHBIMH,  €CJIH  PACCYMTaHHbIE  3Ha4YCHHA
YYBCTBUTE/ILHOCTH QHANTM3ATOpa YAOBIETROPAIOT TpeboBanusaM Tabmuubl 1.

11.2 IIpoBepka oTHocHTENbHOTO CKO BBIX0AHOIO CHrHaJIa

11.2.1 Ilo pesynpratam Hu3MepeHuii, BRIIOMHEHHBIX 110 11.11.1, paccuntars oTHOCHTEeNEHOE CKO
BbIXO/(HOTO CHTHAJIA JUIS JKele3a, Sype , %0, 110 hopMyIie
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11.2.3 Pe3yneTaThl CUMTAIOT MONIOKKTENBHBIME, €CJIH PACCYMTaHHbIE 3HAUCHHS OTHOCHTEIBHOTO
CKO BBIXOAHOTO CHIHaNa YIOBJIETBOPAIOT TpeOoBaHUAM TalbuIb! 1.

11.3 OnpeaeneHne OTHOCHTEJLHOrO cpelHero Kaaapatayeckoro orkJjonenus (CKO)
pe3ybTATA H3IMEPeHHil MaccoBoii 10/1H 2/IeMEHTOB
11.3.1 I'CO Bbibpars B 3aBHCHMOCTH OT IOBEPAEMOTO OUTHANIA30HA H3MEPEHUI aHaM3aTopa.
11.3.2 TlopowukooGpasubie 'CO yrpamGoBaTh B KIOBETY C ILICHKOIA.
11.3.3 Hposectu u3meperns 'CO B 2 Toukax, paCHONIOKEHHBIX B Haualle H KOHIIE OIHANa30Ha
H3MeEpEeHui aHanm3aropa.
11.3.4 B xaxnoii Touke NPOBECTH H3MEPEHHUS HE MeHee 9 pas.
11.3.5 PaccunTtarh cpeiHee apHQMETHHUECKOEe pe3yJIbTaTa M3MEDEHHH MAaccoBOH J0Md j-20
sieMenTa B k-oM I'CO, Ty, %, o dopmyne
n
Gr = 2 @
n
rae Cjy;— i-it pe3ynbTaT HabmoaeHui MaccoBol 101 j -20 3nemenTa B k-om ['CO, %;
n - yucao HabmoAeHAH (n>9).
11.3.6 3nauenue otHocutensuoro CKO pesynsrara w3smepenuii MaccoBoii TONH j-20 dNeMeHTa B
k-om I'CO, Sy, %, paccuurtars no hopmyite
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11.3.7 Pe3ynbTarhl CUMTAIOT MOJTOKHUTEIBHBIMH, €CJIH PACCUHTAHHBIE 3HAYECHUSA OTHOCHTEIILHOTO
CKO pesynbraToB H3MEpEeHHH MacCcoBOH 0IH YAOBIETBOPSIOT TpeOOBaHUAM TadIHIIEI 1.

11.4 OnpenesieHHe 0THOCHTEILHOM MOTPEITHOCTH Pe3yJbTATa H3MEPEHHH MACCOBOH [10.TH
YIEMEHTOB H IIPOBEPKA IHANA30HA H3MEPeHHH

11.4.1 PaccunrtaTh OTHOCHTE/IBHYIO NOIPEIIHOCTb Pe3ybTara W3MEepeHHH MaccoBOH J0JIH j-20
snementa B k-om I'CO, 6y, % no dopmyne
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rae [ — koappuuunent Cterogenta s P=0,95 u n=9;
0jx — 3HaueHME HEMCKIIOYEHHOH CHCTEMATHYECKOH COCTABISIONIEH OTHOCHTEILHOH

MOTPEIIHOCTH, KOTOPOE PacCUMTaTh Mo hopmMyie
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rae 6ka — 3HAQYEHHUE OTHOCHTEILHON MOrPELIHOCTH aTTECTOBAHHOTO 3HAYEHMS j-TO J1eMEHTa B
k-om I'CO, %:
rae C,, i, —aTTeCTOBAaHHOE 3HaAYeHHE MaCCOBOM - k-om ['CO., %
wtfk JIONTH j-TO AJIEMEHTA B k-OM , Y.

11.4.2 Pe3ynbTarhl CYUTAIOT MOJIOKHTEILHBIMH, €CJIH PACCYMTAHHbIC 3HAUCHHS OTHOCHTEIBHOM
MOrPELIHOCTH pe3y/IbTaTa H3MEPEHHH MacCOBOM JI0/IH BCEX M3MEPEHHBIX 21eMeHTOB B kaxjoMm ['CO
YIOBIIETBOPSIOT TpeOOBaHHAM TaOIHIIEI 1.

12 Odopmiienne pe3y/bTaTOB NOBEPKH

12.1 PesyiabTaThl MOBEPKH 3aHOCAT B MPOTOKOJ C YKa3aHHEM BCEX 3HAYEHHH pe3yl/ibTaToB
u3MepeHuil. Pekomenayemas ¢popma npoToKoJia MOBEPKH IPUBEICHA B MPUIOKEHHH A.

12.2 Ilpu n0710%KHTEIBHBIX pe3y/IbTaTaxX MOBEPKH CPEICTBO U3MEPEHHUH MPHU3HAOT MPUIOIHBIM K
npuMeHeHu10. [Ipu npoBeieHHH MOBEPKH I MEHBINETO YMC/IA AHAIM3HPYEMbIX JIEMEHTOB WIH Ha
MEHBIIEM YHCJIE [O/UIMANa30HOB HM3MEPEHHUil yKa3biBaeTcss WHGpopMaius 006 oObeMe NpoBeIeHHOH
nosepkH. HaneceHue 3HaKa MoBepKH HA aHATIM3AaTOPBI HE TIPEAYCMOTPEHO.

12.3 ITpu oTpunaTebHbIX pe3yibTaTax MOBEPKU CPEACTBO M3MEPEHUH MPU3HAKOT HEIPUI'OJHBIM
K TPUMEHEHHIO.

12.4 Tlo 3aspnenwto Biazensiia CHM wim nmna, npencraBuBiiero CH Ha mnosepky, npu
MOJIOKUTENBHBIX pe3y/bTaTax MoBepKHd 0OPMIISETCS CBUIETENBCTBO O MOBEPKE, MPH OTPULIATEIBHBIX
— U3BELLEHHE O HEMTPUTOJHOCTH.

12.5 Cezienust 0 pe3yibTarax noBepkH nepenaior B enepaibHblii HHGOpMaIMOHHBIH GOHA 110
o0ecreueHH 0 eIMHCTBA H3MEPEHHH B COOTBETCTBUH C YCTAHOBICHHBIM ITOPSAIKOM.

Beaymmuii nnzkenep na6. 221 YHUUM - ¢puanana S
OI'YIl «BHUHUM um./I.M.Menaeneea» ' M.H. Jlupunuesa



HPHJIOXEHHUE A
(pexomenayemoe)
PopMa NpOTOKO0/A MOBEPKH

[Mporokon Ne ot
NMOBCPKH aHalNu3aTopa , cep. Ne

B COOTBETCTBHH ¢ AokyMeHToM "I'CH. AnanuzaTope! peHtreHodayopecuentrsie MT. Metonuka

nosepku” MIT 41-221-2023
1 Ilpunaanexur
2 Jlara M3roToBlneHHs
3 Cpeacrsa nosepku (3aB. Ne  , HOMep CBMETENILCTBA O MOBEPKE H JATA BbIJauM)
4 YcnoBus NOBEPKH:
-TEMIIEPATYpa OKPYKAOLWIEro Bo3ayxa, °C
-OTHOCHTE/IbHAA BJIAKHOCTE, Y%
5 Pe3ynbTaThi BHELIHEr0 OCMOTpA:
- COOTBETCTBHME BHEUHCTO BHAA CBEIECHHAM, IIPHBCICHHLIM B ONTMCAHWH THIIA,
- OTCYTCTBHE MOBPEKACHUH H Ae(PeKTOB, BIAHAIOMX HA PabOTOCNOCOBHOCTD AHATH3ATOPA;
- COOTBETCTBHE KOMIIEKTHOCTH, YKA34HHOH B TEXHHYECKOH TOKYMEHTALIMH;
- YeTKOCTb O003HAUCHHH H MAPKHMPOBKH, HANWYHME NPEAYCMOTPEHHBIX TUIOME.
6 Pesynbratsl onpoGoBaHHs: NPH BKIOYEHHH OTCYTCTBYET HHOPMALIHA 00 0TKa3aX (KObl OLUHGOK).
7 I1poBepka nporpaMMHOro obecneyeHus:
HnaentndukalimoHHble aHHBIE MPOrPaMMHOTO 00eCNeUeHHS

Hnentrdurannonupie 1aHHbie (MPU3HAKH) 3HaueHHe

Howmep Bepcun (MaeHTHdHKAITHOHHBIF HoMep) [10

8 PesynbTaTel onpeaentenns dyscTBUTensHOCTH H CKO BBIXOIHOTO CHrHana

XapakrepHcTHKa H3mepeHHBIe 3HAYEHHS BBIXOJIHOTO
CHI'HANIA [TPH H3MEPEHHK MACCOBOI
JOJIH 3KENE3a, YOI,

Hzmepenne Nel

H3amepenue No2

Hamepenue Ne3

Himepenue No4

HamepeHne Nob

Hamepenne Ne6

Hamepenne Ne7

Himepenne No

Hamepenue No9

Cpennee apudmeTHtECKOE 3HAUCHUE BHIXOAHBIX CHTHAIOB NPH
M3MEPEHUH MacCOBOH JI0MIH XKee3a, YCI.e1

ArttecroBanHoe 3Hauenue I'CO, %

OrHocutenbHas norpeurHocTs I'CO, %

HyBCTBHTENBHOCTD, YCN.€1./%

OtHocurenbnoe CKO pesynbTata usMepesuii BHIXOAHOMO
cHrHana, %
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9 Pe3yabTaThl onpeseneHns oTHocHTebHOr0 CKO M OTHOCHTENbHOM NOrPEIIHOCTH H3MEepeHHii MAcCOBOM A0HM
3JICMEHTOB

XapaxTepHcTuka DnemenTsl

H3mepenne Nel
Himepenue No2
Hamepenre No3
H3mepenue Ned
Hamepenue Ne5
Hamepenue Neb
Hamepenue Ne7
Hzmepenue Ne§
Hamepenne Ne9
CpeaHee 3HaueHHe, %o
ATTecToBaHHOe 3HaueHue ['CO, %

OrHocurensHas norpemsocts ['CO, %

HeuncknrovenHas cucTeMaTH4eCKas cOCTaBISIOMAs
OTHOCHTEIBHOH norpemuocti (HCID), %

Ornocurensnoe CKO pesynbTara namepeHuii MaccoBok aonu
371€MEHTOB, %

OTHOCHTENLHAA NOTPELHOCTD Pe3YJbTaTa H3MEPEe Ui
MAacCCOBOH 0H I€MEHTOB, %o

3aKITIOUEHUE 110 Pe3yNbTaTaM TIOBEPKH:

CH npu3sHaHo NPUroAHLIM (HIH HEMPUI'OAHBIM) K NPHMEHEHHIO.
(HEHYHWHOE 324EPKHYTh)

Jarta nosepku [Noanuce noeepuTess

Opranusanms, NpoBoHBLLAs [TOBEPKY
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