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YAK 681,421

METOAMKA

ATTECTALLUM U NOBEPKU MMMNOPTHBIX KOMIJIEKCOB 1719 U3MEPEHMS
KOJIMHECTBA MPUPORHOIO FA3A C NOMOILLIO AHADPATM C DNAHLEBDIM
OTBOPOM NABJIEHHUA

MH 19279

Hacrosmas meToanKa pacnpoCTpaHAeTCs Ha HMIIOPTHHIE KOMILIEK-
Chl A/1f H3MepeHHs KOJIMUecTBAa NPHPOJHOTO Tasa C MOMOLILI pHad-
parM ¢ dJaHueBbIM O0TOOPOM JAaBJIEHHS, HaXOAsLIHeCH B NPOMBIILUJIEH-
HOl 3KCMJ/IyaTallHH, M YCTaHaB/IHBaeT NMOPSJAOK TpeACTaBJeHHR HX Ha
aTTecTalHIOo, METOABI H CPeJACTBA NIOBEPKH.

ArTecTauHmE u NOBepke NOJJEXKAT CISAYIOUIHE H3MEPHTEJIbHbIE
CHCTEMB KOMILJIEKCA:

cTabHJAH3alHK H CyXKeHHSl NOTOKa rasa — MNpsIMBIe YYaCTKH H3Me-
PHTeJIbHBIX TPYGONPOBOAOB ¢ AHadparMaMy;

nopasfesbHOro H3MepeHHs IlapaMeTpPOB NOTOKa, BXOAAILIHX B ypa-
BHEHHe KOJIHYeCTBa rasa: CaMONHUWYIiH# AHPMaHOMETpP, MaHOMeTp
H TepMOMETp, 6apoMeTp, CpeAcTBa H3MEpeHHH HJOTHOCTH rasa IIpH
HOpPMaJbHEIX YCJHOBHAX, COJAEPKAHHSA a30Ta H YIJEKHCJIOro rasa, Bja-
JKHOCTH rasa, IJIAHHMETPHI;

aBTOMATH3AIHH Npollecca pellleHHst ypaBHeHHS KOJHYecTBa rasa —
— BBIYHCJIHTENBHOE YCTPOHCTBO C H3MEDHTEJbHHMH NpeobpasoBareJis-
MH H uHdponevaTblo (B 3aBHCHMOCTH OT CTeNeHM AaBTOMAaTH3aUHH H
GOYHKIHOHAABHOH BO3MOXKHOCTH BHUHCIHTE/A).

1. HABHAYEHME M NMPHUHUMN OEHCTBMA USMEPUTENbHbIX
KOMNNEKCOB

1.1. M3mepuTenbHBIX KOMIJIEKC NpeAHa3HadeH AMAA  ONpejeseHHs
IpH B3aHMHBLIX KOMMepYecKHX pacyeTax o6heMa INPHPONHOrO rasa,
npoilefuiero 4yepes AuadparMB, YCTAHOBJEHHHE B TPy6ONpoOBOAAX,
IO KOTOPHIM Pa3BETBJEH KOHTDONHPYEMBIH HOTOK, H BBIZAYH B aBTO-
MaTH3HDOBAHHYIO cHCTeMy ynpaBjenus (ACY) ucxomHo# HH@oOpMa-
LHH, HeOGXOAHMOR I/ pacyeTa STOro KOJHYecTBa rasa.

B coorserctBuu ¢ I'OCT 2939—63, yCTaHABJAHUBAIOWIUM  YCJIOBHS
onpefeseHnss ofbeMa rasa NpH B3aMMHHX pacyerax, KOJHYeCTBO ra-
3a ONpeleJsIlOT B KYyGHUECKHX MeTPaX IPH HOPMAJBHHX  YCJAOBHAX:
remnepatrype T, =293,15 K (20°C), abcoimwotTHoM  gaBieHHH P,=
=(,101325 MIla (760 MM pT. CT.) K  OTHOCHTEJNBLHOR  BJANKHOCTH
as =0.

© Viagarenscrso crangaproe, 1980
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Bge pacyeTHrie (GOpMYJHl CHPABEJNHBH NPH CNEAYIOWHX YC/AOBH-
six*:
do>12,5;
50 D<L760;
0,2<8<0,75;
Reﬂ< ReD< 1083
rae Re,=400[0,165+B(—0,65)][D(7,73—1,76X 6]
X 10—2D)—58,2];
0,67<p<0,90;
0,102 P« 8,000;
245 T <350,
NPH 3TOM NPHPOLHLIH Tas JOJAMKEH CONepXKAaTb a30Ta M YrJEKHCIOTO
rasa COOTBETCTBEHHO He Gonee 16 u 4%, a TaxxKe oTBeuaTh TpeGOBAHU-
SIM I'OCYyJapCTBEHHBIX CTaHAapTOB.
JuadparMa, npsMble Y4acTKH H3MEpHTENbHEIX TPYS K HX B3aHM-
HOe paclo/ioXeHHe [OJMHE oTBedaTh TpebopanusM Ilpanmi 28—64.
1.2, [IpuHuun AeficTBHA H3MEPHTEJbHOrO KOMMOJEKCA OCHOBAaH Ha
3aBHCHMOCTH OT OOBEMHOrC pacXofa rasa IpH HOPMaJbHBIX YCJHOBHAX
Q. H IIOTHOCTH rasa npu paGouyuX ycnoBHAX (HaBJeHHH P u TeMme-
patype T) P, a Takxe nepenaja jasieHass A P, obpasyiouierocs Ha
nuadparmMe ¢ ZKAMeTPOM LHJIXHAPHUECKOHR WacTH OTBepcTus d, B pe-
3y/IbTaTe YACTHYHOrO Illepexofa NOTEeHUHAJLbHOH JHEepriaH I10ToKka B
KHHETHYECKYIO:

Qu=3,99860-d%eK,L2F )
rae o — x03(gHUIEHT pacXoxa nuadparmsl;

€ — IONpPaBOYHLIA MHOMKHTEIb HA PACIUHPEHHE rasa;
K» — HONPABOYHHIA MHOXKHTENb Ha BAaXKHOCTE 'a3a;
Qu— MJIOTHOCTb ra3a IIPH HOPMaJbHBIX YC/IOBHAX.
Ecan nnorHoeTs rasa p npu padounx ycaosusx (P u T1 ompege-
JSIOT Yepe3 ero INIOTHOCTb | Py ] IIPH HOPMasbHBIX  YCJOBHAX 10

¢opmye

P.T _ P
o=en g7 R = 2893: 200 (3)
10 Qu=215,080-a2%K, |/ L2 )

Py T-Ke
rae Ko — x0>phHUHEHT CXXHUMAEMOCTH rasa.

1.2.1. Koa¢pdumuent pacxona guadparMH o XapaKkTepuayer 3a-
BACHMOCTb Nepenaja AAaBJEHHs OT OTHOCHTEJbHOro AHaMeTpa Axad-
parMul § =d, /D, HepaBHOMEDHOCTH pachpele/ieHus CKOPOCTeH O ce-
UeHHIO 1OTOKa, OGYCHOB/NEHHO BJAMSHHEM BS3KOCTH rasa p H TPEHHS

* YenopHble 0GOBHANEHHA BENUMHE M SRHHIEL H3MepEHHs, TPUHATHE B METOMHKE,
TIpUBEACHH B NpHA. 1.
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ero o TpyGOnpoBOX K AuadparMy; OCTPOTHl BXOAHON KDPOMKH AHad-

(5)

parMal.
KostpduuuenT pacxoga ZHadparMul DaCCYHTHBAKT Mo  (opmyne
QEGHKPKLHKH!
rae o, — HUCXOAHHH Ko3dhdHIHeHT pacxona Auadparmsl;

K,, Ky, Ky— COOTBETCTBEHHO NONPABOYHLIE MHOXHTENH Ha UHCIO
PeliHonbca, WEPOXOBATOCTh BHYTPEHHEH IOBEPXHOC-
TH NPAMBX YYaCTKOB Tpy0 H MpPHTYIVIEHHE BXOAHOH

KPOMKH AHa(parMel.
Hcxonuwiit kKosGUUKMEHT pacxona ARadparmsl

cgt-Acy—Ac,+Acg

O ="—"""170,0154 ,
rae 6,=0,5993+ 2 4(0,365 +°1—)%)ﬁ‘;
25,4 ,
Ba,=0,4(1,6— 5= - (0,074 1%7 —B)2 5,
Aa, =0 npu >0,07+-27

Ady =(0,009+ 3%y 5_ gy,

Aa,=0 npu p>0,5;

Bay=( "5 +3)B—0,7p5,

Aay=0 npu $<0,7;

A=0.83 +“_:',§g +BIB(O—4,28)—5],

[MonpaBounklli MHOXHKTEND Ha YHcAo Pefinosbaca
Kp =14-39,37p2D

A
Rep
The yuciio Pefinonbpaca
Re,~0,3536 OTTPY
TAe fUHaMHKUecKas BA3KOCTb rasa
1 =>5,073- 1051 +py(1,104—0,2500,)] X [0,087 - Ta(1—

2
~0,1038T )} 14____Px |
30(Tp=1y
FIe NpHBedeHHbIE 3HAYEHRS NABNCHHA K TeMpuepaTyphl rasa
=2 _ _PutPs
Pmp R
- 273,15-¢
Tq = —?"' ,

(6}

(7N

@
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Tle ICEBAOKDHTHYECKHEe 3HauYeHHs HaBJE€HHs H TEMIIepaTypbl rasa

P =4,757—0,1773p,— 1,160N,+2,958C0,; } "
T\ =87,5+ 155,24p,—148,35N,—88,25C0,, (10)

re Ng u COp — o6beMHBle JOJH COJePKAHHA B CMeCH NPHPOAHOrO
rasa COOTBETCTBEHHO a30Ta M YIVIEKHCJOro rasa.

ITonpaBouHble MHOXHUTENH Ha NDHTYIIEHHE BXOTHOR KpOMKH Auad-
parMu KW HIepoxX0oBaTOCTb BHYTpeHHeH MNoBepXHOocTH Ky npambx
yyactkoB Tpy6 jgas D>300 mm paBHel enHHHLe  KaxXibl., [lpn
D<300 MM ux 3HadeHus OYAYyT ONpPENENATh IO De3yabTaTaM HCC/e-
ROBaHMI B Npolecce aTTecTal¥d MO MOTOAHKe, corvacoBankoi ¢ Ka-
3aHcKkuM duaunasom BHHUHUPTPH.

1.2.2. TlonpaBouHK# MHOXKHTENb Ha PACIIUPEHHe ra3a & YYHThiBA-
eT H3MeHeHHe IVIOTHOCTH rasa B CBf3H C H3MeHeHMeM JaBJeHHd IpH
NPOXOXKAEHHH Yepe3 OTBEPCTHe AHagparMu,

ITonpaBoYHEIl MHOXKHTENb & 3aBHCHT OT OTHOCHTEJLHOLO ZHaMe-
Tpa AuabparmMu B, OTHOUIeHHS NepeNaja JABJEHHS Ha Auadparie
K naBJjenuio rasa AP/P u or nokasatens agHabaTH % .

ITonpaBoYHLIH MHOXKHTENb PACCUHTHIBAIOT 110 QopMy.Ie

e=1-—(0,4140,35p%) 22| (1)
roe ko3¢ duurentsl aguadaTe
=1,2947,18- 10—6[2575+ (346,28 — T)*| P. (12)

1.2.3. [TonpaBoyHLIH MHOXKHTE/Nb Ha BJAAXHOCTh rasa K, N03BOJA-
et ofecneyuTh B coorsercTsun ¢ TpeGopanusimu [OCT 2939—63 ompe-
JlesleHHe KOJMHYeCcTBa TOJbKO CyXOro rasa. EciH copepiKaHHe BJATH B
BHJle NapOB COCTABJAAET a4 , OGBEMHEIX LOJeH OT BCeH CMecH rasa, To

Ky=1-—-a;. (13)
Uepes OTHOCHTENBHYIO BJAXKHOCTb I'a3a NONDABOMHBIA MHOXKHTEND
Ha BJAaXKHOCTb r'asa K, ompejensiorT no ¢popmyae

Pon
Kg=1—¢ BP s
rge ¢ — OTHOCHTEJNLHAsl BAAMXHOCTh MPHPOAHOIO ra3a B JAOIAX efH-
mngn (0< @<1).
B caydae oTcyTcTBHS CpeacTB ONpeReeHHS COAepXKaHMA INapoB

BOALI B rase, ero MOMHOQ ONpeJeNHUTh MO TeMIepaType TOUYKH pOCH
i, :
P

—trn (14)

IpHYEM
_ 7,5tp
Py =0,6107-10=2- 105777 (15)
1.2.4. TlnoTHOCTh rasa NpPH HOPMaJ/IbHBEIX YC/OBHAX IPH OTCYTCT-

BHH IJIOTHOMEPA Q, ONpeAesAIT DHKHOMETPUYECKHM METUAOM 10
rocrt 17310—71
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me My Py 273.15-4+-¢,
Pu=—"p " P ° "'THTIS_T]‘ 2046, (16)
rpe
My=-My
303,18 P 7 (17)
Px—573,1514, ‘P,
pm=1000,18~+— 10—3.1’0.(8,3_5’286t0)’ (18)'

TAe My, M,, M, — MACCH NHKHOMETPa COOTBETCTBEHHO C JHCTHJIM-
POBaHHO BOZOM, C CYXHM BO3AYXOM, ¢ CYXHM I'a3oM;

V — o6bem IHKHOMETDa;

P« — IVIOTHOCTb AHCTHJJIHPOBAHHON BOIML;

t, — TeMIepaTypa OKPYXKalolero NHKHOMETP BO3AYX4;

P, — uopmannuoe pasienHe mo [OCT 2939—63 B eaunnuax

HaMepeHHs 6apOMeTPHUYECKOro aaBJjerss Pg.

1.2.5. KosppumuenT cxKuMaeMOCTH rasa, XapaKrepusyloului oT-
K/IOHeHHe NPHPOJAHOrO rasa OT 3aKOHOB HAEaJIbHOTO, MOXKeT GbiThb Onmpe-
JieJieH no opmyne

V=

1,32-10"3 \?
( l+ T 3,25 )
KC= B 'PC’
By - Bt

(19)

rae

3 ———
B~V B,i— VBB ;
300~ 6,67
B,= 96‘“1 =

4508 ,82
..._2_,7__3_9, —50P.F

By = 5

e!.
1,61358
20 2,218

——“—TC—-—-—-— 4-3,30378
7-2

<

26,5827
C

T 13,3185
Q= T .
Tpy 06,0147« Ptgl 3 u 0,84<7T.<1,09;
Fu1—-75 10758 | PLR2— g1 =Te) |4 1756(1,09—
~T)1,69—P0)).
Ttps 0 0147\<ch2 n 1,09<T <14
Fe=1—10—3F20,75 P e~ 11 1)/ Te— 109X

X(2,174 1,4;/ T—1,00—Prl:

0,=

4, 57697

2 3a. 4t



P.=0,6714P;
T =0,71892T;

TlockoabKy NpHBeJAEHHHE (GOPMYJBE CIOXKHB JJIA PYyYHOrO pacue-
Ta KoahHUIIEHTa CXKHMAeMOCTH rasa, Lesnecoo6pasHO HCIOJb30BATh
Tabauny, paccqurannyio va IBM (cm. npHIL. 3).

1.2.6. KoauuecTBo rasa 3a OT4e€THHH NEPHOA BPEMEHH T, =Ty—T,
ONpeAeNsIOT HHTErPHPOBaHHEM 3aBHCHMocTei (2) H (4) ¢ 1no-
CHeNYIOUIHM CyMMHpPOBaHHEM pe3y/bTATOB HHTErPHPOBAHHA  Pacxo-
JOB rasa no BceM n TpyGoNnpoBojaM, IO KOTOPHIM DasBeTBJIEH KOHT-
POSHpyeMblil NIOTOK:

-3 } 3,99860.d3e, K, LRATL 20)

Hin
Vo= 2 5215 08ad ek, | <SEEL Tl @n

PexomeHZauuy N0 ONpeleNeHHI0 KOJHHECTBA ra3a B  Pa3JHUYHBIX
KOHKPeTHLIX CIy4YasfX NpHBEAEHHN B NpHUJ. 4.

Wnrerpuposanue pacxoja rasa H CyMMHDOBaHHE ero KOJHYeCTBA
7o BceM TpPy6ONpoBoRam COecleunBarOT H3MEPHTENBHHIM KOMILIEKCOM
mnyTeM Npeo6pa3zoBaHHf HE3aBHCHMBIX NMapaMmeTpPoB ypasuenuit (20)
u (21) B yrobuyio Ajs 06paboTKu HEDOPMANHIO.

1.3. MaMepuTe/IbHEI KOMILIEKC BKJIIOYaeT B cebs c/AelyiollIe CHC-
TEMBl: DA3BETBJEHHA, CTACU/NM3AUKMH U CYXKEHHs IIOTOKA rasa; mopas-
JeJbHOrO U3MEepeHus NapaMeTPOB NOTOKA, BXOAALIUX B ONHO H3 ypaB-
uenuit (20) u (21) xoauyecTBa rasa; HOJHOH H YaCTHYHOH aBTOMATH-
3aLHM NMpoLecca pellleHust yPABHEHUA KOJHYECTBA rasa.

TIpumMepHras ¢YHKUHOHAJNbHAsE CXeMa M3MEPHTEJBHOrO KOMILIeKCca
TIyHKTa yyeTa KOJIMYecTBa rasa NpeJicTaBJeHa Ha DHCYHKe.

1.3.1. CucremMa pasBeTBJIeHHS, cTaGHIH3AUHM H CYXEHHd IIOTOKA
ra3a COCTOMT M3 KOJJIEKTOPOB ¢ KONeHaMH [ [/ pa3BeTBJICHHS I1O-
TOKa Tra3a IO HEeCKOJLKHM TpyOompoBOAaM; 3amopHo# apmaTypm 2
JAJs1 OTceueHHs TPYOONpOBOAZ HDH CHHXKEHHH pacxojJa rasa, a Takxe
aas npodHIaKTHYECKHX PafoT 110 NOBepKe H3MEPHTEJBHOTO KOMIl-
JeKca; NDAMEBIX Y4YaCTKOB H3MepHTEJNbHBIX TpyGonmpoBojoe 8 ajs obe-
CIie4yeHHsT BO3MOMKHOCTH BhIpaBHHBAHMA (cTabHiH3aulHH) npoduief
CKOpOCTeli IO CeYeHHIO IIOTOKa NOC/]e THAPABJAHYECKHX CONPOTIIBJIEHHH
{K0MIeKTOPOB, KOJEH, KPAHOB, AuadparM H AP.); MHHHMaAbHbe IJH-
bl KOTOPHIX B 3aBHCHMOCTH OT THIAZ THAPABJHYECKHX CONPOTHBJIEHHH
II OTHOCHTEJBHOINO AHamerpa AHapparMel npHseleHnl B Taba. 1; au-
adparm 6 oas CyKeHHS HOTOKA rasa ¢ Uesabio ofecnedeHHs nepenaia
ZaBJleHHs, 3aBHCHINEro OT pACXOAa H IJIOTHOCTH Tasa.

1.3.2. CacremMa nmopasje/sbHOrO H3MepPeHHS! NapaMeTpPoOB IOTOKa,
BXOAAWIHX B ONHO H3 YPaBHEHHH rasa, COCTOHT M3 HpPHOGOPOB: MaHO-
merpa 12, anddepennnanasioro Mmanomerpa 14, tepmoMerpa /6 u Baa-
roMepa 2% (HanuyHe 1oOCJefHero Heo6s3aTeJbHO, eCJH BJHSAHHE

g
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FAPTA,

IMMpuvmewanne O6oanavenns 1.1: 1.3; 1.5, m 1; . n 7
enboio na ofpexte TpySonpopomami, a 1,2; 14; 16; n 2, 6 ¢

=

7 M 8 yKasmBawT Ha COCAHHEONHS MEMAY
OTBCTCTBEHIO 3ASKTPUUCCKIIMIL Kaleaamis.




Ta6nuya f

MuHuMaRbHbBE AJHEG GPAMBIX YYaCTKOB H3MEpHTENbHOrO TPyGonposoaa a0  Bas~
xalmero x Auadparme conpoTHBIeHAR

Pacnonowieiite MECTHHX CONPOTHBREHHA DO OTHOWENHIG K Auadpa rMe
3a fepen
Bce fsa uan doaee Paciuu-
mect- | Oawo |woaeu moa 90° Cymerue penne | Toa- | Noa- | Ipo-
g HblE CO-|KONEHO oT 0.5D | Hocrso|ocToio | une
npoTus-[90° uau - 0 D | OTKpPR-~| OTKpPBI~ | conpo~
Aenun [ TpoH- { g g4 | @ paa- 0750 Ha aan-| Toifk | Tag 3a-| THBAE-
310i1 UK doRt  lausesx -‘“’m"“' guesan-| M€  [BEHTHAB|ABMAAE | nus
Tabau- naoc- | nnoc- il&D'_f noe | O-—-2D
un kocri | wocraxy T3py
1 2 3 4 5 6 7 8 9 10 11
0,20 4 10 14 34 5 16 18 12
0,25 4 10 14 34 5 i6 18 12
¢,30 5 10 16 34 5 30 16 8 12 100
0,35 5 12 16 36 5 16 18 12
0,40 6 14 18 36 5 16 20 12
0,45 6 14 18 38 5 17 20 12
0,50 6 14 20 40 6 30 18 22 12 100
0,55 6 16 22 44 8 20 24 14
0,60 7 18 26 48 9 22 26 14
0,65 7 22 32 54 11 30 25 28 16 100
0,70 7 28 36 62 14 30 32 20
0,75 8 36 42 70 22 38 36 24

Hpnmeq aHRKe: Munumanvinie AJAHHH NPAMBLX YHAaCTKOB H3MEPHTEJbHOIYy
TpySonpoBOAa MeXAY ABYMS OuauKaRkuiMMy K AuadparMe CONPOTUBJCHHAMH, pac-
TIOMIOMKEHHRIMH A0 Hee (BBEPX 0 MOTOKY), He3aBHCHMO OT 3uavenus [ 6yayr pas-
HBl COOTBETCTBeHHO rpajgam 3—L1 ra6n. 1: 14; 18; 31; 7; 15; 15; 16, 10; 50.

BJAXHOCTH Ta3a Ha onpejgeiense ero xonauyecrsa Mmesee 0,1%). Kpo-
Me TOro, B CHCTEMY BXOAAT HE NOKA3aHHLIE HA PHCYHKEe KOMIIEKTH
npuGOPOB AJMsi Onpeje/ieHHA NJAOTHOCTH ras3a NpPH HOPMAJdbHBIX YCJO-
BHAX TIHKHOMETPHYECKHM CNOCOGOM, COJiepKaHHsl B rase a3oTa M yrje-
KHCJIOTO Ta3a, a TaKXe NIJAaHHMETPH AJs 0b6paloTkH 3anucedl CYTOu-
HHX AMarpaMM camonHmymux npu6opos. Omna npexHa3Havexa st
pe3epBHPOBAHUA CHCTeMbl MONHON HJH YaCTHYHOH aBTOMATH3ALHH
npouecca pelleHHs] YpaBHEHHS KOJIHYEeCTBA rasa IPH €e HEHCIPAaBHO-
CTH HJIH OTKJIOYEHHH 3;1eKTPOMHTAHHA.

1.3.3. Cucrema noOJIHOA HJIH YaCTHYHON AaBTOMATH3aLMH Ipouecca
pelueHHA YpaBHEHHs KOJHYeCTBa rasa COCTOMT H3 H3MepPHTEeJbHBIX
npeo6pasoBaTeseil gaBieHHs 13, nepenaxa AabieHns 15, Temmepa-
TYpH /7, NpefHa3HAaYeHHHX IJisl TPe06pPa30BAHMA KOHTPOJHPYEMBIX
MapaMeTpoB B 3JEKTPHYECKHH CUTHAN; IoTHOMepa 20; BHUMCIUTENER
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KOJIHUECTBA M pacxoga rasa 22 H CyMMapHOro KOJHYECTBa H pacxoia
rasa 24, uudponevaraloero ycrpoHcrsa 25 H COTJacylouero ycTpoi-
C©TBa ¢ KaHAJIOM TeAeH3MepeHHH 23.

BpiupcanTeH KOJHYECTBA H PACXOla rasa npeAHasHadyeHbH JJif
06paGOTKHE CHIHAJIOB H3MepHTEJbHEIX Npeo6pasoBaTeded H aBTOMATH-
YeCKOro pelleHHs YpaBHEHHS KOJHYecTBa raida 10 Kamknol wu3MepH-
TeAbHOR TpyGe H BHIAA4YH pe3yJbTaTOB HHTErpHPOBAHHS pacxoja ra-
32 Ha MHOropaspsiiHblli CYeT4HK €ro KOJHYeCTBa H Ha BXOXN BHIYHCJIH-
TeJIsi CYMMapHOTO KOJIHUeCTBa rasa, KOTODHIA BbilaeT HHGOpPMALHIO O
CYMMapHOM KOJHYeCTBe Ta3a, MpolIeJlero 4uepe3 Bce H3MepH-
Te/NbHble TPYGONPOBOXE!, a TAaKXKe Ha MHOrOPA3pAjHLIA cueTdHK, HHb-
ponevaraiollee yCTpOHCTBO H B K2HAJ TeJleH3MepeHHs.

1.3.4. OtGopel nepenaja AaBJeHHS 5 PACNOJONKEHH HA PACCTOSHHH
25 MM oT o6orx Topucs RHa@parm.

Ot6opel KasieHnsi 4 PacnoJOMXeHE Ha PAaCCTOAHHE 25 MM OT BXOA-
HOro Topua nuadparmsl.

TepmoGasion 7 H TepMOMETpP CONMPOTHBAEHHA & pacnoJjoXerbl 3a
Avadparmofi Ha pPAacCTOSHEH, ONpejeleHHOM HeOGXONMMOH AJNHHOH
JAPAMOTO y4YacTKa.

Ot6op npo6ul rasa 9 LJaA mjaoTHOMepa H YYBCTBHTE/bLHLIH JeMEHT
npeofpasosaTesisi BAAXKHOCTH rasa /0 pacnojoxenn 3a auadparmoi.
Ha KOJIIEKTOpE.

Bcs tpy6Has o6Bs3ka ¢ auadparmami, TepMoGajiioOHOM, TepMoO-
METpPOM CONPOTHBJEHHS H UYBCTBHTEJIbLHBIM 3JeMEHTOM npecbpa3oBa-
TeJid BJAXKHOCTH rasa paclojioKeHkl Ha OTKPLITOM BO3JyXe.

Camonuuynipe npu6opH, H3MepHTe bHble npeofpasoBaTend mnepe-
naxa JaBJeHHs, JaBJeHHS, TeMnepaTyphl M NJIOTHOMED ¢ pedyKTOpOM
18 n duabTpom-ocyumTeseM 19 pacmoJOXKeNH B OTAMJHBAEMOM B3Dbl-
BOOMACHOM INoMeuleH#n /1.

Bce BTODHUYHHE 3JIEKTPOHHHIE NPHGODH PACNONOXKeHH B OTalJIHBa-
€MOM B3pEIBOOE30NIaCHOM JoMenleHnn 21,

2. NOPANOK NPEACTABIEHHMA MIMEPHMTENbHBIX
HOMIMAEKCOB HA ATTECTALIMIO M NIOBEPKY

2.1. ATTecTauHi ¥ NOBEDKY H3MEDHTENbHHX KOMIUIEKCOB [1POBO-
IAT TepPHTOpHaJibHble JaGopaTopHu rocHansopa (JITH).

2.2, [IpeacraBasieT H3MEPHTEJbHBIH KOMIUIEKC HA aTecTAlMI H IOo-
BEPKY OpraHH3alHus, IKCIIYaTHPYIOLAs €ro.

2.3. VisMepHTeqbHBIE KOMIUIEKC NPEACTABAAIOT HAa AaTTECTALHKIO C
TEXHHYECKOH JOKYyMEHTaUHeH H BCNOMOraTelbHBIM 06OpyZOBaHHEM,
HeOOXOMHMBLIM I/Isi €r0 HOPMAaJAbHOTO (PYHKIHOHHPOBAHHS.

23.1. B TexnuuecKylo AOKYMEeHTAUMIO, NPEACTABJSEMYIO BMecTe ¢
H3MEDHTENbHEIM KOMIJIEKCOM Ha aTTeCTallHl0, JOMKHEE BXOJHTh:

¢HpMEHHEIE TPOCHEKTH;

TeXHHYECKOE ONHCAHHE H HHCTPYKUMA 10 SKCHAYaTaUMH C YKasa-
HHeM B HHX METOJOB M CPELCTB HCHHITAHHA H TOBEPKH HA PYCCKOM
A3HIKe;



NPHHLHUIIIAABHLIE CXEMBl HJIH OJ0K-CXeMB H3MEPHTEJNbHOTO KOMII-
JleKca M ero ysJjos;

IIpOEKT NacHopra Ha M3MEpHTEeNbHHH KoMIieKc 1Mo dpopme (npuMe-
PY), NpHBEAEHHOH B NpHI. 5;

HPOEKT CBHAESTEJLCTBA O MeTPOJOrHYECKOR arTTecrandH, NPHBEAECH-
Hoft B npuJL. 6.

Ha noBTOpHYI0 aTTECTAUHIO HJIH NOBEDKY NPEACTABASIOT H3MEpH-
TeJibHLI KOMIIEKC C BCIOMOraTelbHHM OGOpPyAOBaHHeM H HPOEKTH
1acopra B CBHAETENbCTBA O METPOJIOTHYECKOH ATTeCTallHH.

2.4. [To tpebopanuo JITH oprasusanus, npefcTasjsiomas H3Mme-
PHTEJNLHBIH KOMIIEKC HA aTTeCTallHlo HJH NOBEPKy, o6eclneuuBaer
npoBejeHHe aTTeCTalUUH HeoOXOZHMBIMH OOGPa3nOBBIMH CPeACTBaMK
NMOBEPKH.

2.5. ATTecTauHO ¥ NOBEPKY H3MepHTENBHOro KOMIIEKCa NMPOBOAAT
Ha MecTe ero 3KCIJyaTaluH.

2.6. Pacxoau Ha npoBeAeHHe aTTeCTaU¥H WX NOBEPKH OnjauuBa-
eT B YCTAaHOBJIEHHOM IOPSiAKe OpraHH3alH}, HpeACTaBAsiomas H3Mme-
pUTEeNbHBIl KOMIJIEKC HA aTTECTANHIO HIIH NOBEPKY.

2.7. ATTecTanuio MPOBOXAT B JABA 3TANla: NePBHUHAR H BTOPHYHAN
(nosTopnas) aTTecTalHs.

2.8. Opranusalys, NpeiCTABIAIOMWAs HIMEPHTEAbHHE KOMIJIEKC
Ha NepBHUHYIO aTTECTalHIo, 3a TPH MecAla 10 ee NPOBeJeHHs Hampa-
BJISIET BCIO TEXHHYECKYIO NOKYMEHTALHIO 10 H3MEPHTENAbHOMY KOMTJIeK-
cy B JITH.

2.9. JITH B MecauHnifi CpOK YCTaHABJIHBAaeT MOJHOTY H MpPaBHJb-
HOCTb OOpPMJEHHS HPEACTABNEHHOH LOKYMEHTallHH H Ha 3TOM OCHO-
BaHHX BBIHOCHT pelieHHe JuG0 O AONOJHEHMH NPEACTaBIEHHOH AOKY-
MeHTaluxH, JH60 O CpOKe NTPOBeXeHH NepBHYHON aTTECTALHH.

2.10. Opranusanus, npeAcTaBifOllasd H3MEPHTEJBHBIA  KOMIJIEKC
H4 NMepBHUHYIO ATTECTALHKIO, 32 MECAI 0 CPOKa ee NPUBENEHHA YBEXO-
masiter JITH o rotoBHOCTH.

2.11. JITH npoBOAHT NEepBHUYHYIO ATTECTAlHID B COIVIACOBAHHHE C
opraHu3alHeH, peAcTaBlAlomes H3MEPHTeJbHEH KOMAJNEKC Ha aTTec-
TaHIO, CPOKH B COOTBETCTBHH C HacCTOflleH MeTOAMKOH H HasHadaeT
CPOK [POBeNEHHS MOBTOPHOH aTTeCcTallHH He paHbIN@ YeM Hepes TpH
H He TO03Xe UeM uepe3 WIECTb MeCANEB ¢ UeJABID YTOUHEHHA H ompene-
JIGHHs TOCTOSIHCTBA METPOJOTHUECKHX XaPaKTEPHCTHK H3MepHTeJb-
HOr0 KOMINIEKCAa H YCTaHOBJIEHHS MeXKIIOBEPOYHOTO HHTepBaJa.

2.12. Oprannsanus, NpeacTaBAAOWIAs HIMEDHTENBHLIH KOMIIEKC
H4 IOBTOPHYIO ATTECTAUHMIO MMM NMOBEPKY, 3a Mecfl A0 HX HPOBEJNEHHS
M0 YCTaHOBJAEHHOMY IMIaKy yeegomisgeT JIT'EL o roToBHOCTH.

2.13. B cayuae o6ocHoBaHHOR HeobxoxuMocTtH JITH Moxer masna-
YHTb JCNOJHHTENbHYI0 (TPEThbiO) ATTECTALHIO.

2.14. B npouecce nocaegyeit artecTauyu JOMKHE OBITh YCTAHOBIEHE
MEeXNOBepOYHHHA H#HTEPBA] M MHHHEMAJBLHHE o0BeM mOBEDKH W3MepH-
TEJNbHOTO KOMILIEKCA.
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3. ONEPAUMH ATTECTALMM M NOBEPKH KM NMPUMEHAEMBIE NPH
3TOM CPEACTBA M3MEPEHMH

3.1. Tlpn npoBeACHHH aTTECTANHH M TOBEPKH BLIIONHAKT Onepa-
LUHH ¥ OIPHMEHSIOT CPeACTBA, YKa3aHHMe B Tabu. 2.

TaG6anua 2
HsauMeHoBaHe onepauni Howmep Hanmenossune cpeacrsa aTTecTauyH
NYMKTa ¥ NOBEPKH H €ro TeXHHuecKas Xapak-
Meroauku TEPHCTHKA
TIpoBepKa TexuuyeckoH JAOKyMEHT2- 4.1
uuy
IoBepxa a/HH NPSIMEIX YY2ETKOB® 4.2 Pynerka cranbnas — 5 m
Ilosepka MecTOnoAOXeHHA  oT6O- 4.3 Wranresuupxyss HILL-11-200
poB paBieRull y 1nmadparu* +0,05 mm
Onpexenende BHYTPEHHRX IHaMer- 4.4 Hyrpomerpi MHKPOMETPH-
pOB H3MePHTEeNbHBX Tpybonposogos* YecKue:
HM-1250%0,01 M,
HM-1500,00 am;
HM-78:0,01 Mum
Onpeplenieiise aHameTpa UHARHIPH- 4.5 To ke
QecKof 4acTy oTBepcTHA mHadparm
Onpejlefiente HaAHYHA BHCTYTOB™ 4.6 To xe
Oupenenenye cMelleHHs ocell pHath- 4.7 Witattrenpefomych:
parMH H TpyGonposoga* [IP-250M 0,05 Mm;
UIP-1000£0,0 MM
ITposepka Bunoaunenus [Ipasua 28— 4.8 Yronbuux YJI;
NHaﬁop mynos Ne 4, Ne2, Ne 3,
o 4;
Jluhefika Jexanbnas
JIJI-320 mm ki, 1
Hlranrenuupwyas LEL1-11-200
+0,05 mMm;
Yrnomep ¢ HonwycoM YH-II;
Ipodunorpad-npodunomeTp
moens 201-IC-7
[Mposepka pexumoB paGorsl mpHGO- 4.9
poB H npeoGpasonarteded
[TpoBepka repMeTHUHOCTH CHCTEMB 4.10 ['pysonoputrennie MaHoMeT-
pu MIT-2, xa. 0,02, MII-60 u
MIT-600 wa, 0,05
Onpesenenre METPONOTHYECKHX Xa- 4.11 To e, TEPMOCTAT, TEPMOMETD
PAKTEPHCTHK CHCTEMH  NMOPAa3Ne/bHOTO TJ-4 (Ne.], No 3, Ne 2) ¢ ueHoRt
KOHTpOVIA aenexus 0,1°C
Onpenenenne MeTPOSOTHYUECKHX Ita- 4.12 To xe, gacroromep U3-33,
PaMeTpoB CHCTEMH  aBTOMATHYECKOrO Gapouetp tHna KP+0,05 M 6ap;

y4yeTa rasa

BeCchl JaGopaTopHble paBHOMIE-
yqe THma BJIP-200-01; saGop
rups tima 3-1110
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IIpodosenue

Houep Haumenosanne cpeaAcTsa atrvecrallnn
Hauwmeosasne onepauns MYAKTA |y gopepKM M €ro TEXHWUECKAs XAPaK~
MeToAHKHU TEPHCTHUKE
Pacuer oGumeil MOrpewrHoCTH onpeie- 4.13 KaaBumnad BHYHCNHTEJBHAA
JIeHHS KOJIHYECTBA rasa Bceft H3MepH- mawnia B3-18A
TeNbHOH CHCTEMH
TlpoBepka TrepMETHYHOCTH 3IKCHAYa- 4.14 Cum. 1. 4.10
TAUHOHHOR CHCTEME

IlpeMewanne, Onepaunu, NOMeuYeHHHE *, DDOBOAAT TOJNLKO NDH aTTECTALHH

4. NPOBEAEHHE ATTECTALIMM M NOBEPKM

4.1. TipoBepka TexHHYECKOH JOKYyMEHTALNH.

4.1.1. Ilpu npoBeleHHH NPOBEPKH HOJKHBE ObITb YCTaHOBJIEHBI:

[OJHOTA NPeAbABJEHHON AOKyMeHTANHKH;

COOTBETCTBHE TEXHHYECKHX XapaKTePHCTHK, NPHBEXEeHHHX B (Hp-
MEHHEIX IpOCHEeKTaX ¥ TeXHHYeCKHX ONUCaHHSX, JefiCTBHTENBHEIM
3HAaYeHHSM; COOTBETCTBHE H3JIOKEHHBIX B (PHPMEHHBIX TEXHHYECKHX
ONHCAHHAX H HHCTPYKUHAX NO 3KCIAJIyaTauWH MeTOJOB NOBEPKH Tpe-
60BaHHAM HacToslled METOMHKH;

BO3MOXKHOCTb OGCJYKHBaHHA H3MephTeNbHoro KoMmmiekca JIIH
HJIM BeAOMCTBeHHOH MeTpoJsornyeckoli cayxk6oii (MC).

4.1.1.1, TloaHOTY npenansBJAEHHOH MAOKYMEHTAUHH ONpeNesoT My-
TeM CONOCTaBJEHHA ee NepeuHs ¢ TpeboBaHUAMH I. 2.3.1 H ¢ cocTaBOM
H3MepHTEJLHOIO KOMILJIEKCa.

4.1.1.2. CooTBeTcTBUE TEXHMYECKHX XapPaKTePHCTHK, NPHBEAEHHLIX
B ()MpPMEHHBIX NPOCNEKTaX H TeXHHYECKHX ONHCAHHAX, HeHCTBHTe/Ib-
HBIM 3HAUYECHUAM ONpefesIOT NyTeM CONOCTaBJACHHS 3THX XapaKTepHc-
THK C pe3y/JbTaTaMH aTTeCTalHH,

Ilpu Hannunp pacxoxpenuit MC opraHdsauu#, sKCHJAyaTtupyomed
H3MeDHTEeJbHHH KOMIJIEKC, HOJKHA HaTh OUEHKY ILelecooBpasHOCTH
3aKyNKH N0 HMIOPTY paccMaTpuBaeMbX YCTpoficts B OyAyluewm.

4.1.1.3. CooTseTcTBHE H3JIOXXEHHEIX B GQHPMEHHBIX TEXHHYECKHX OIlH-
CaHHSIX H MHCTPYKUMAX N0 3KCIAyaTalHM MeTOHOB IOBEpPKH TpeGoBa-
HHJAM HacToslledl MeTOAHMKH ONpefessioT HyTeM CJHYEHHs H aHajH3a
paccMaTpHBaeMbIX MeTOIOB.

{Ipy Hanuyny pacxoXAeHHH HeOOXOAMMO JaTbh OUEHKY IeJecoob-
PasHOCTH NMPHMEHEHHS TOTO HJIH HHOMO MeTOJa NOBEPKH, HCXOAA H3
BO3MOXKHOCTH NOJIYYEHHs] JOCTOBEPHBIX NAHHHIX M IIPOCTOTH KOHTPO-
JA.
4.1.1.4. Bo3MOXKHOCTb METPOJOTHYECKOr0 OOCAYXHBAHKHS H3MEpH-
TeabHOro Kommiekca JITH uiau BefroMcTBeHHOR METPONOrHYECKOH Cay-
KO0f onpenensioT HCXOAS H3 BEIOMCTBEHHOH NpPHHANJIEKHOCTH opra-
HHM3alLHH, KOTOpHIe IPOH3BOAAT MeXAYy coB0H KOMMepueckHe pacyeTsl,
H TeXHHYeCKOl OCHAUeHHOCTH BenoMcTBenHux MC.
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Ecau Bepomcrsennags MC HMeeT NpaBo HA NOBEPKY CPEACTB H3Me-
peHHE pacXofia H KOJHYEcTBa Ta3a, H XOMMepYecKHe OMepallHH MNpo-
H3BOAAT MEXJy OPraHH3aIHAMH OXHOIO BEINOMCTB3, TO NMOBEpKA MO-
HeT GbITh NOpYYe€Ha BEAOMCTBEHHOH METDOJNOrHYecKoH cayxbe.

4.2. TloBepka IJIHH IPAMMX YHACTKOB,

4.2.1. [loBepKy AJAHH NPSIMHX YYaCTKOB H3MepHTE/bHHX Tpy0OO-
TIPOBOJOB NPOH3BOAAT, H3Mepss CTAJbHOH DYyJeTKOH pPacCTOSHHA OT
IHadparmMu o GAHXKaRMWEX no ofe CTOPOHW OT Hee COHPOTHBJEHHH
B BHAe KOJIEH, KPAaHOB H Ap., a TaKxXe MeXAy HAByMsi Gamxafumu x
AuadparMe CONPOTHBJIEHHAMH, PAaclO/OXEeHHHMH J0 AHadparmul
(BBepx no noToxy). MaMepeHHHe pacCTOSIHKHA LOJMMXHH OhITh He Meb-
e 3HaueHHH, YKasaHHHX B Taba. 1.

Kpome Toro, 10/KHO GHTE YCTAHOBJIEHO, UTO THJB3H UYBCTBHTE/b-
HLIX 3/IEMEHTOB TEPMOMETPOB, YYBCTBHTE/bHLIE 3JEMEHTH H3IMEPHTC/Ib-
HHX npeoGpasoBaTesell IJIOTHOCTH H BJA2XKHOCTH rasa H oT6OpH rasa
AJIsl ONPEAENeHRA €ro XapaKTePHCTHK HAaXOMATCH 3a HpeflenaMy AJIMH
NPAMBIX YYACTKOB, YCTaHOBJAERHBIX B Taba. 1.

4.3. Tlepex moBepkof JOMXKHO ObiTb BH3YaJMbHO YCTAHOB/EHO, 4TO:

Kaxkiau# JHGMAaHOMETp H H3MepHTeNbHbIl NpeofpasoBaTesb lepe-
Taza AABJEHHS HMeeT CBOIO OTAENbHYIO Mapy OTBepCTHH aJsi or6opa
JaBJIeHHS, PACTIOJIOXEHHBIX 10 00e CTOPOHbI OT JHadparmel;

KaXAbll MaHOMeTp H H3MEpHTeAbHH npeolpasoBaTesb AaBjeHHA
HMeeT CBOe OTJeJbHOe OTBepCTHe AJs oTO0pa JaB/eHHS, PacrnoJokeH-
Hoe nepel aHadparMoift (BBepx IO NMOTOKY);

OTBepCTHs AJaA OTOOpOB mepenaja AaBJeHHS M JAaBJjieHHs pasol-
UleHbl H PAcIoJOXeHH B BepXHeH MOJOBHHE H3MEpHTeJbHOro Tpydo-
TIpoBoAa (KaMepa [JIsl YCTAHOBKY AHacdparm).

Kaxioe u3 paccrosiHuil ocefi orsepcTuit A1A orGopa JAaBjeHHH OT
TODHOB Jmacpparbe ONpPeAesIfAi0OT KaK cpeanee a[)Hq'iMTH‘{ECKOQ 3Ha-
yeHHe pPe3yJbTATOB ABYX HSMEDEHHH IITaHTeHIMPKYJAeM: OT TOpUa IH-
adpparmu o Gaukalieft H Haubodee ymanennofi o6pasyroulet uH-
JIHHAPHYECKOH [OBEPXHOCTH, OrpaHHuUHBawOUlel oTBepcTHe. Peaynbrat

OnpefeleHHs KaXJIOr0 U3 PACCTOSIHAN  [OJIKeH coorseTm\‘BoBaTb
251 mM.

4 4. OnpepeneHue BHYTPEHHero AHaMeTpa H3MepuUTeNbHBIX Tpy6o-
NPOBOLOB.

4.4.1. BuyTpenunit Auametp D; KaXKZOTO H3MEPHTEABHONO TpYy6oO-
NpOBOKA ONpeAeNsloT KaKk cpefHee apHMeTHYECKOe 3HAUEHHE pe3yJib-
TaTOR JABEHaILATH H3MeDelHH HYTPOMeDOM MHKPOMETDHUECKHM JHa-
METPOB B ABYX CedeHHsX, PacClOJOXKeHHbX Nepel Anadparmoit Ha pac-
cTosiHHH 25 MM 1 2 D OT BXOAHOTO €ro Topua (B KaXAOM CCUEHHH I10
11eCTh H3MepeHHIT AHaMeTDOB, O0pa3yIOHINX MEXAY co6oil mpHOIH3H-
TeJIbHO pPaBHbe YraH). OTKJIOHEHHe XaXIOro pesyJbTaTa H3MEpEeHHS,
BHITOJIHEHHOTO ¢ OTHOCHTE/JBHOH NOTPelHOCTHO He Gonee +£0,05%, ot
cpelHero apH(MeTHIECKOIO 3HaYeHHH, He JOJKHO npeBuath +0,3%,
T. €
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;ElDU
D= BV H (22)

P_'L;‘_EL 100.<0,3%. (23)

Cpeanee apupMeTHueckoe 3HayeHHe BHYTPEHHETO JHaMeTpa H3MepH-
TeJbHOTO TPYGONpOBOZa, PaAcCNOJOMEHHOrO 3a jAnadparMofi, omnpeje-
JieHHOe 1O pe3yJbTaTaM H3MepenH# B J0G0OM H3 HanpaBJeHHH U ceve-
HUR, HaXONAWIUXCSH Ha paccTofHuH Ko 2 D or sajaHero topua Auad-
ParMel, He HOJIKHO OTAMUaThest OT D Gonee ueM Ha +2 %,

B npouecce oupefieieHusi BHYTPEHHEro AHaMeTpa D; JAoNMkHA GbTH
ompejeseHa BO3MOXHOCTb OCPEJHEHHS AHAMETPOB BCEX H3MEPHTENb-
HBIX TPYGONPOBOAOB.

Ecnu inamerps D KamAOro H3MepHTeNbHOro Tpybonpososa of-
JHUANTCH OT HX cpeaHero apHdMeTH4Yeckoro 3HavueHHs D He GoJee
uem na +0,1 %, To Takoe ocpefiHEHHE BO3MOXKHO, T. €.

n
D= 50 (24)
n ]
2%:’5’ .1000,1%. (25)

B a1OM cyyae aJs BceX H3MepHTeJBbHBIX TPyGONpPOBOJOB NMPHHHEMA-

10T OAMH JLHaMeTp — D), a NOrpeirHoCcTh ero ONpPeReJeHHsT PacCYHTH-
BalT no opmyie

SICE i (26)
12n—1 D -
4.5. Onpenenenne AuaMeTpa LHJIHHAPHYECKO YaCTH OTBEPCTHSH

JAvabparmel.

4.5.1. [inamerp d o UMIHHLPHYECKOH YACTH OTBEPCTHS KaXAOH AH-
ajparMbl onpenensloT KaK CpefHee apH(@MeTHYecKOe 3HayeHHe pe-
3y/IbTATOB HeTHIPEX H3MEpEeHHH HYTPOMEPOM MMKPOMETDHYECKHM JHa-
MeTpoB, 00pa3ylomHx MexAy cob0H NpHOJH3WTENbHO PaBHBIE  YIVIBL
OTKJOHEHKE KAXJAOr0 pesyibTaTa M3MepeHHs, BHIMOJHEHHOTO ¢ OTHO-
CHTEJBHON MorpemHocToio He Godee +0,01%, or cpepnero apudmern-
YecKOro 3HAaUEHHs He AOMXKHo npepnumats +0,06%, T. e

4
2 doif
dol= .f_'_"_l.z_._. B (27)
doti=or__100<0,05%. (28)

dy;

B npouecce onpenenenns auamerpa do HNOMKH2 GHTh ONpeAeseHa
BO3MOXHOCTb OCPEAHEHNMS AHAMETPOB AHA(PPATM BCEX HIMEPHTEABHLIX
TPyOONpPOBOLOB.
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Ecan anamerpu d o; KaxAofi 1uadparMsl OTIHYAKOTCA OT HX Cpel-

Hero apuMeTHuecKoro 3Havenus d, He Gosee uem Ha +0,02%, 10
TaKoe OCpefiHeHHe BO3MOXHO, T. €.

n
d s 29
o=t (29)
Lei—%o . 100<0,025,. (30)
[

B sToM cayuae pas BeeX AHadparM TPHHHMAKOT JHaMeTp UHJHH-

JApHUecKofi YaCTH ee OTBEPCTHs PaBHBIM  d,, a NOrpeurHoCTh €ro on-
pelelieHrs PaCCUNTHIBAIOT Mo hopMy.ae

E(dy  do.j)* -’_(1)
1 dy @D

KpoMme Toro, A0/XHBI GhiTh PACCUHTAHLI OTHOCHTE/bHBIR AHAMETD
p=d,/D n nexonuwit KosphunHent pacxoga auadparmb no (6).

4.6. Onpenenenne HaAHIAS BEICTYNOB.

4.6.1. Hannune BHICTYNOB, YCTYyNOB, HapOCTOB, HEPOBHOCTeH H T. 1.
ONpelensloT BU3YaJbHBIM OCMOTPOM BHYTpeHHelfi NOBEPXHOCTH H3me-
PHTebHEIX TPY6. Ha BHyTpPeHHell NOBEPXHOCTH M3MEpDHTEJBHBIX TpYy-
‘GonpoBOAOBR Ha paccTosHHH 2D no oGe cTopoHH oOT AHadparMmn He
JOJIXKHO OBITH BLICTYNOB, YCTYNOB, HapOCTOB, HEPOBHOCTER H T. M.

4.6.2, Ilpr COCTAaBHHIX KOHCTPYKLHAX NPAMBIX YYACTKOB H3MEpH-
TeJbHBIX TPYGONPOBOAOB Ha paccrofunM Oonree 2D mepep nHadpar-
MOH JONYCKAIOT yCTYNH, €clu oHH He mpeBnwaior =0,15 % no orso-
iIeHHIo K JHameTpy D, T. e.

&%9'_. 100.<+0,15%. (32)

Tq=

Ecay ycTyn MeXAy IAByMs JOOGHMH yuacTkamu Gonee *0,15 %,
HO COOTBETCTBYET YCJIOBHSM

1

_ —_‘—i—@,-{
Da=Dy 0,002.0 " .

L 0,1+2.3p4
Dy, -D

—=—-<0.05, (33)

TO K HNOrpellHOCTH ONpejeseHHs KOJHUecTsa rasa apHQMersuecks 10-
OGaBageTcsd NOrpelHoCTb

oy=+0,2%. (39
Jramerpul D; u D cTHKyeMHX TPyGOUPOBOAOB ONpPEeAENIOT HYT-
POMEPOM MHKDPOMETPHUECKHM.
Paccrosiune oT Mecra cTHKa A0 ZHadparMul [ ompezensiioT CTalib-
HCH pyJeTKoH.
Yetyno 3a nradparmofi MoryT GeiTh B TPH pasa GoJblle YCTYNOB

nepes AHadparMoi M JOJNKHH pacrojlaraTbcsi OT Hee Ha PacCTOAHHH
Gonee 2D.
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4.7. OnpeneneHne cMelleHus: ocelf auapparmbl H TPy6onpoBoa.

4.7.1. CvemeHne oced UMIHHIPHYeCKOHM uacTH orBepcrua C, nQua-
¢parmMbel H H3MEDHTEJBLHOrO TPyOOINpOBOJA ONpPEAeNsIOT HyTeM Iocie-
JOBaTe/JbHOIO ‘H3MepPeHHE IUTaHTeHpeHcMycOM KpaTdaHuinx paccros-
HHH OT LUHJAHHAPHYECKOH YacTH OTBepcTHs AnadparM 10 BHYTpeHHeH
TIOBEDXHOCTH H3MEPHTENLHOTO TPYGONpPOBOAA B Pa3fiHYHBEIX JAHAMeET-
pajbHeiX HanpassieHusix. [TososHHA pa3nocTH HAHOOJABIIETO ry ¥ HaH-
MeHbllero r, pe3yiAbTaTa H3MepeHMs COOTBETCTBYeT CMELIeHHIO oced,

T. €.

Co= ’2;’1 . (35)
CMeI.LkeHHe oceH Cq He JOJXHO HpeBbIlIIaTb 3HavYeH!sa
5.10~D (36)

Co> iz -
IIpn
5-10~'D c 5.10—%D a7
0,14-2,30¢ << 0,14-2,3p4 o
K INOTPeUIHOCTH ONpeReJIeHHN KOJHYeCTBa rasza apH(pMeTHYeCKH INpH-
6aBJjsieTcsl norpewrHocts 0, ==+0,3%.

4.8. [ToBepka BuImOJHeHHs TpeGoBanuil [1pasna 28—64.

4.8.1. IloBepxy BumoJHeHHs TpeGoBaku# [Ipasua 28—64 ocyme-
CTBJISIOT C MOMOMLIBIO CIEAYIOUIHX CPeiCTB NMOBEPKH:

YroJbHHKA M ILYNOB AJS OIpeAeJeHHs HeNepleHAHKYAIPHOCTH
Topua AHapparmbl X ero ocH. OTK/JIOHeHHE OT MNepHeHAHKYJASPHOCTH
CIpeNCaSAOT TIO popMyae
180 (38)

nly
rae h — TonliMHa wmyna, MM; [, — AJIKHA YLOJbHHKA, MM;

JIeKa 1bHO# JIHHeHKH H IIYNOB AJSA ONpele/eHHs HemJOCKOCTHOCTH
(BONMHHCTOCTH) AHadparmel;

WTaHreHUHPKY I AJS ONpelesleHHs TOMIUHHBL AHCKa E ¥ AuHub
UHJHHIDHUCCKOH 4YacTH OTBEPCTHS € AHaparMbl, AHAMETPOB OTBEp-
CTHH Ana CAlIBa KOHEZEHcaTa, OTGOPOB [AaBJEHHS H COCAMHHMTEbHBIX
JIUHHI;

yrioMepa ¢ HOHHYCOM AJIA ONpefesieHHs yrja CKoca OTBEpPCTHS
MuadparMel ¥ HaKJAOHA JHHHE conmpsixeHuii TpyOOnpOEONOB H OTBEp-
CTHH J11 oT6Opa AaBJeHHH;

00pa3loB 1EPOXOBATOCTH AJs ONpPeJeNeHHs 1IepOXOBATOCTH BXO-
AHOTO TOpLA AHa{parMmur;

OTpaKEeHHOro Jy4ya cBeTa /A ofipelleJleHHd OCTPOTH BXOAHOH Kpo-
MKH AHadparMel.

Mpumevanun: 1. HonyckaeTcs 3a peayJbTaT H3MepeHHs HEKOTOPHX Napa-
METPOB, ONpDEACJNCHHE KOTOPHIX Tpeﬁyer pasﬁopxn 'rpyﬁonposop.a H KOTOpble AJIH-
TEAbHOE BPEMA MOI'YT OCTaBaTbc 03 H3MeHeHHs (HAUpuMep: MECTONOJIOMeHUH
OTGQPQB N2aBJACHHA Y JIHanpal‘Mbl no o. 4.3; BHYTDEHHHX 1THAMETDPOB HU3MEPUTENLHEIX
TPYyOOnpoBONOB NO N. 4.4; HaJHYRA YCTynos mo n. 4.6; cmeilenua ocefl guadparmu

X TpyGonpoBona mo n. 4.7; nuameTpoB OTBepCTHH AJIA CAHB2 KOHASHCaTa H orT6opos
AaBjaeRnfi mo N. 4.8; yrn0B HAKJOHA JHHHA CONPAXEHHA TPYOGONpOBOIOB H OTBEPCTHM
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AAs or6Gopa nxaBjenyit no n. 4.8 ¥ T, 4.), Opark JlaHHHe 13 CepTHHHKATOPOB ditpv-
NOCTABLIKKOB, eCJAH B NpHEMKe YYacTBOBAJ! NpeICTaBUTEJIl COBETCKOH CTOPOHH, H.JH
LaHHbiE, oNpene/ieHHble NPEeACTABHTENAMH JITH B npounecce MORTAMKHLIX paﬁo'r, CCJH
B CepTHPHKATAX OTCYTCTBYeT NOIHCh COBETCKHX NpejcTaBHTeNRel,

Jonyckaerca usmepenue CraGHIBHLIX HapaveTpoB, NepeducaeHHBIX Buille, a
TaKXKe NOBEpKY IJlIH NPAMBIX VYHacTKOB MO I, 4.2 NPpOH3BOIHTL OJIH pa3 3a BeCb
CPOK cAYXObI, ec/H He RPOBCAIIACh PEKOHCTPYKUHA H3MEPHTEAbHHIX TPYSOMPOBOOB,

3. Pexovenivercs uallle NPOHIBOAHTb H3MepeHHe NapaMeTpoB 1hadparvbl.

4.9. Tlposepka peXHMOB paboOTH NpPHOOPOB M mpeobpasoBaTesiel.

49.1. B xoge nposepxku paboThl NPHOGOPOB H MNpeobpa3oBaTenelf
H3MEpHTEJBHOTO KOMIIeKca HAJS CHCTEM MOPa3jieNbHOro H3MepeHHs
napaMeTpoB NOTOKa M aBTOMaTH3aUHIl Mpollecca pelieHHsl ypaBHEHHUS
KOJIUYeCTBAa ra3a JOJXKHB OBTh YCTAHOBJIEHHI:

JHaNa3cHb H3MeHEeHHs BXOLHBIX HE3aBHCHMHIX napamerpoe (A P,
P,, Ps , T, py, Ky u cofepxkaHus a3oTa H YIVIEKHCJOro rasa) M cpe-
NHECYTOUHOro pacxoga rasa Q,, a TakxKe HX IpPOH3BOAHBIX (K &, u,
ReD: Kp)s

pacueTHble GpOpPMYJIBl ONpefieieHHsl KONRYeCcTBa rasa;

PacXOXIeHHs (CyTOYHble H MHOTOCYTOYHbIE) B OIpejeseHHH KO-
JIHYeCTBa ras3a no ABYM CHCTEMaM H3MepeHN ;

cTabuabHOCTL paboTHi OTAENbHHIX Npubopos, npeobpasoBaTteseis,
y3JIOB M CHCTEM B LEJOM;

YCJI0BHS 3KCIIyaTallHH H MOBEPKH.

4.9.2. luana3oHbl H3MeHeHHA BXOIHBIX TIAPAMETPOB OMNpPEleAIoT
1O pe3y/bTaTaM aHaJaH3a CYTOYHHIX JHAarpaMM M 3alhcefl B XypHa-
Jax HaOJsopeHui,

[lepBoHauanbHO oONpefesslOT H3MEHEHHS HEe3aBHUCHMHIX IapaMer-
pOB:

Xn=Xe(1 8, (39)
T X.
— S
ﬁx:X“:X“’ nig 8, = Xp—Xu_ (41)
¢ Xep
Xy=Xep(l £8,)); (42)
X=X
A il WA
ber=x 0, (43)
rae X, — 3HaueHHs MapaMeTpOB, KOTOpPble 06A3ATENbHO [TOIKHBI HC-

[IO0JL30BATLCA IIPH NMOBEPKE CHCTEM H3MEPEHNA!:

X ., — CpelHee 3HaueHHe TapaMeTpa 3a MeXaTTeCTaUHOHIIBIA
NepHOA;
0, — HaiboJbllee 32 BeCb aHAJHM3HPYCMBbifi MEPHOL CGTHOCHTE.Ib-
HOe H3MeHeHHe CPEeIHECYTOUHOrO 3HadeHHs NapaMerTpa;
X, Xy — COOTBETCTBEHHO BepXHee H HHXKHee CPeJHeCyTOuHble 3Haye-
HHS TMapaMeTPOB 3a BeCh aHAJHM3HPYyeMblH NepHOX, moay-
YeHHLIE B pe3yJoTaTe IVIAHHMeTPHPOBAHHS AHArpaMm HJd
NEPHOAKYECKHY, H3MEPEeHHK;
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X, — 3HaueHHsA MapaMeTPOB, KOTOPHEe 0673aTe/IbHO JOMMHE HC-

NOJNB30BATbCA NPH ORpejeieHHH 3HauYeHHH MPOH3BOZHALIX
napameTpos;

8;; — HanboJpluee 3a BeCb aHAJM3HDYeMbili MEPHOL CYTOYHOE

OTHOCHTEJIbHOE H3MEHeHHe MIHOBEHHOIO 3Ha4YeHHs Mnapa-
MeTpa;

X j+1, X; — COOTBETCTBEHHO BepXHee H HHXKHEe MTHOBEHHblE 3HadYeHHS
napaMeTpoB 3a CYTKH (JJf mapaMeTpoB, H3MepsieMblX Ie-
PHOAHMYECKH, WX 3HaueHHs HAa rpaHHUAax NepHoja, T. e.
3HaYeHHS JBYX HOCJENOBaTeJbHHIX H3MepeHHH);

m; — KOANMYeCTBO AHEH.

ITyrem noacraHoBKH HaHGOJBLLIMX K HaHMEHbIUIHX 3HaYeHHH Mapa-
MeTpoB X, B COOTBeTCTBYyloLIHe pacdeTHHe dopmyan (7)—(12) u
(19) onmpenensiior Bepxune (X ;i1 ) ¥ HHXKHHe (X;) 3HAUEGHHS NPOM3-
BOJHBLIX NAPAMETPOB yPaBHEHHs KOJHYECTBA rasa.

Kpome Toro, B npouecce aHalH3a H3IMeHeHHHi BO BpeMeHH mnapa-
MeTpPOB YPABHEHHA KOJHYECTBA rasa JOJNXKHE OHTh HPOAaHaJH3HPO-
BAHLI AHAJOTHUHBIM NMyTeM HX UIMEHEHHS MO H3MEpPHTENbHEIM TPYOO-
TIPOBOJAAM.

4.9.3. Pacuernbie QopmyJsibl OonpelieseHHs KojiHyecTsa rasa yCTa-
HaBJHBAIOT Ha OCHOBAHHH MpeAINeCTBYIOIEro aHalu3a H3MeHeHHd
IapaMeTpOB H HOTPelIHOCTeH MX H3MePeHHil 110 BHIMOJHEHHIO YCJIOBHI
(74), (76), (77) u (78), npuBefeHHHIX B NPHA. 4.

B pe3ynbraTe akaJH3a 3ITHX YCJIOBHH [NOJIKHBI OHITh ONpefeeHbl
MapaMeTphl, KOTOpble MOryT GHITb BLIHECEHHl 32 3HAKH CYMMHDPOBAHHA
pesy/1bTaTOB H3MEHGHHHA NO BPEeMEHH H MO H3MEPHTENbHHM TPyGonpo-
BOJAaM, T. € ONpefeJeHbl CTPYKTYpHHE $OPMYJH pacueTa KOJHYecTBa
rasa B COOTBETCTBHH C NpPHJ. 4.

4.9.4. PacxoxeHHA B OUpelle.IeHHH KOJIHUeCTBA rasa 1o JBYM CHC-
TeMaM H3MepeHHS.

AHa/IH3 pacxoXKJeHuil B OMpelcNIeHHH KOJH4ecTBa rasa mo ABYM
cHCTeMaM N3MepeHHs! HPOBOAAT B MEKATTECTAUHOHHMIHA NMepuos B cie-
LylouleM TnopsijiKe.

4.94.1. Tlo pesyibTaTam onpeneneHHs KoJIHYecTBa rasa cHCTeMa-
MH IOpasneJabHOr0 H3MePeHHS apaMeTPoB NOToka V. ; H aBTOMaTH3a-

UMM Npolecca PelieHHA ypPaBHEHHS KOJHUeCTBa rasa V,, omnpenensior
€XXecyTOuHHe PacXOXJEeHHS B pe3yJabTaTax:

_ Vai—=Vsy .
6:}—— JJVT 100. (44)
Ecau
6c1>21/ G{;.c-i_o'ic » (45)

rae O;c H O, — COOTBETCTBEHHO CpeJZHHe KBAJpaTHYeCKHe Iorpe-
wHocTu onpepedenus V, u V, (umacuopTHble ZaHHBIE), TO HEOGXOLH-
MO BHISICHATH NPHYKKY HecOGNIOAEHHS 53TOrO YCAOBHS.
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IMogo6HLIMKE NpPHYHHAMH MOTYT ObiTh: OTKJ/IIOYEHHE 3JEKTPONHTAa-
HHA Yy CHCTEMBl aBTOMAaTH3aIHH Ipolecca DelleHHA YPAaBHEHHS KOJH-
uecTBa rasa; HpexJeBpeMeHHOe HJIH 3an03Jajloe CHSTHE MOKa3aHHi
C ee BBHIYHCIHTENR {OOLIYHO 3TH MOKa3aHHUA JOAMXKHH GHITb CKOMIIEHCH-
POBaHH NOCJAeAYIOIHMH NOKa3aHHSIMH); OOJblUHE H3MeHEHHs mapa-
METPOB ypPaBHEHHS KOJIHYECTBA rasa, He yYTeHHHE NpH o6paboTke Au-
arpamMMm (AHarpaMMb He 06pabaTHBaJHCh NO CEKTOpaM); yXoj Ha-
CTpOKKH NPUOGOPOB KOHTPOJfA; 3aCOpPeHHe HMIYJbCHBIX JHHHHA; Heco-
Gai0eHHe YCI0BHH 3KCJIyaTauuy ¥ T. X.

Ecnx npuuyHHa HecoCaIOAeHHs YCaoBHSA (45) ycraHosiaeHa, TO 3TH
pesyibTaThl AOJKHEL OBITh HCKJIIOUEHB H3 JaJjbHeliliero paccMoTpe-
HAS.

49.4.2. Nanee, onpefeisloT cpefHee KBaADAaTHYECKOE paCXOXKJe-
HHe pe3yJ/ibTaTOoB €XXeCyTOYHOIo onpeleeHHA KOoJHYeCTBa rasa:

g.=i=t _ | (46)

[Tpu »TOM NpPOBEPAIOT YC/I0BHE
Ocy< 30, (47)

Te snauenns o; , AJA KOTOPHIX ycioBHe (47) He cOOJIOAEHO, HC-
KJI0Yal0T H3 AaJjbHelfilllero paccCMOTPEHHA KaK NMpoMaXxH, eclH HX Ko-
nHYecTBO He mpesmaer 0,05m;, 1 BHOBb ONpenensiOT Oy H cobJm-
JeHue ycaosusa (47).

CpenHee XBaApaTHYHOE DPaCXOXIEHHe Pe3yJbTATOB €XEeCYTOYHOro
onpenesieHHs KOJNHYUECTBA rasa o, CYHTAIT OMpefeseHHHIM, €CIH
BEHINIGIHEHO YCaoBHe (47).

ITocne Toro, Kax M3BECTHO CpejiHee KBAaAPaTHYHOe OTKJOHEHHE
O_ , ONpeneasioT cobaoere yeaoBHs (48).

o. V010 (48)

Ecau ycnosue (48) me cofuiofeHo, TO TINATeNbHO [POBEpAIOT Npa-
BUJIBHOCTDL ONpPEAEJN€HHS Cac H Ou .

Ecnma Onc M Oy ONpejeseHsl NPaBHIbHO, a ycioBHe (48 )He co-
63!0)16}!0, TO HA3HA4YaT AONOJAHHTEJLRHYIO aTTECTAaUHIO (He paHbuIe
yeM yepe3 lIecTh MecsAlEB) H K HaGNIOAEHHIO 32 paGoTOH H3MEpPHTEJb-
HOTQO KOMIJIeKCa B MEXAaTTECTalHOHHEH NEePHOA HNpPHBJACKAIOT TOJIOB-
HYIO METPOJIOTHYECKYI0 c1yx6y MuHrasnpoma.

Ecnu yenosue (48) cobaiofeHo, TO ONPefesiflOT HEYYTEHHbIE CHC-
TeMaTHYeCKHe PaCXOXIeHHd

m ml
Igl an—_ElVai
61|.c=' - mj = '100. 4
12 1V,,- (49)
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KOTOpHle NPUPABHHBAKT K HEYUTeHHON cHcreMaTHdecKOH NOrpeltHoc-
TH,
Ilocae onpenenerus &,c B macnopre ROAKHH OHTbL CKOPPEKTHPO-
BaHH NOrPeLSHOCTH OOpPefieIeH!s KOAHUecTRa rasa:
3 ]

’ ne
onkc—_-'an.ci' 2 ’

3
LT (50)

2 )
Gn c= 200 + én.c',

me—
Bac= 20“ + 84 ;

My IIPOH3BEAEHA NepeHacTPOAKa H3MEPUTEABHEX CHCTEM.

4.9.5. CrabuapHocTb paboTH OTAeAbHHEIX NpHOGOpPOB, npeofpa3oBa-
Tesiell, Y3NOB U CHCTEM B [EJOM ONPENEASIOT HA OCHOBAHWH NpejulecT-
BYIOLIEro aHalM3a ¥ 3alDuced B XypHajde HaGawojenn#. Ilpu stom
TILATE/IbHO aHAJNH3HPYIOT JaHHHE N0 Pe3yAbTaTaM HaCTpOﬁKPI H H3Me-
HEHHA METPOJIOrHYEeCKHX XAPAKTEPHCTHK CHCTEMbl ABTOMATH3AUHH NIPO-
uecca peuleHHs YpaBHEHHS KOJTHUECTBA rasa.

Ecan 3a MexXaTTeCTaUHOHHHA NepHOJ HAGIOZAJIH H3IMEHEHUE Me-
TPOJNIOTHYECKHX XaPaKTePHCTHK, TO YCTAaHABJIHBAIOT MEXMOBePOUHBLIA
HHTEPBaJ, PaBHHH MeXaTTecTalHOHHOMY NepHOLY.

Ecan u3MeHeHHS METpOJOTHUECKHX XapPaKTEPHCTHK He HabJAanH,
TO MEXKIOBEPOYHEIH HHTepBaJ OyAeT paBeH OXHOMY TOAY.

B npouecce npoBefeHHs MOBEPOK MeXMOBEPOUYHLIH KHHTepBajJ MO-
XKeT YTOYHATHCA.

4.9.6. TIpu aTrectamuu RONKHO OBITh NPOBEPEHO COOTBETCTBHE Y-
JIOBHH 3KCIJyaTauHH YCJOBHAM (bHPMEHHBIX NPOCHEKTOB H TeXHHYec-
KHM ONMHCAHHAM, 2 MPH HECOOTBETCTBHU OPraHH3aLHUf, SKCILUIyaTHPYIO-
1as H3MepHTedbHbIH KOMIJIEKC, AOJXKHA YCTAHOBHTb 3TO HECOOTBETCT-
BHE.
Tipu noBepke H3MepHTENBHOrO KOMIiEKCa JOJIKHB (PHKCHPOBATh-
€A TeMrepaTypa OKpyKalolleli uaMepuTe/ibHble mnpeabpa3oBaTeNy H
npH6Opsl CpeAnl, a TaKXe HalnpsaeHHe JEKTPOITHTAHHS.

Ecnu npu6opel noABepiensl BHOpaUuH, TO AOMKHE TakXe (HKCH-
POBATbCA ee apaMeTphl.

I'I-puMean'He Ecau x nepuoay nposeneHHs nepnwmoﬁ aTTeCTaliHd OTCYT-
CTBYIOT KaWHe-BHOO JaxHule L8 NPOBEJEHHR aHanuaa no sceMy n 49, To HeoBX0aH-
MO INpOopeCTH aHaNlu3 CO CJOB npenc‘raameneﬁ sxcnﬂyan{pymmeﬂ OpralHiauHwy, a
TWpH NPOBESeHHH BTOplNHOﬁ aTTeCTaUMHd YTOUHHTD DpaHee INPeAOASHHBIE DRKOMESH-
Jauxd. B MmexarrecTauHOHHHH MepHoj OPraHu3alHud, 3KCIIYaTHPYIOLAA H3vepu-
TeJbHHH KOMINEKC, 10k Ha Bhickiiath B agpec JITH u rosoBHol VeTposoriHdcckon
c.'lyx(ﬁu CBOAKRY H3MeHEHUSA He3aBHCHMEBIX [TapaMeTpoB H HX [POH3BOJIHHX,

4.10. TIpoBepKa repMeTHYHOCTH CHCTEMBI.

4.10.1. JIns mpoeeXZeHus NMOBEPKH CHCTeM MOPa3ienbHOTO H3Mepe-
HHSl apaMeTpPOB [I0TOKA rasa o aBTOMATH3alMH NPOHEcCa pelleHHs
ypaBHEHHs KOJHYecTBa ra3a Heo0XOAMMO BCe CaMOIHIIyHmHe MpHOOpH
M M3MepHTe/ibHble NIpeafpa3oBaTesd OTCOEIHHHTL OT H3MEPUTENbHOTO
Tpy6ONpoBOA2 M NOACOENHHHTb K OOPasHOBBLIM TPY30NOPUIHEBLIM Ma-
HOMETpaM.
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Tlocne »T0r0 HEO6XOJIHMO MPOH3BECTH MPOBEPKY TrepMEeTHYHOCTH
CHCTEMDBI, COCTOSIEH H3 COeJHHHTENLHHX JAHHHH, pabouynx H o6pasuo-
BLIX CPeACT8 H3MepeHHH.

IIpoBepKy repMEeTHUHOCTH CHCTEMbI NMPOH3BOAAT NyTeM CO34aHHS
B HeH COOTBETCTBYIOUIHX MPOCNEKTHHIM AaHHLIM NaBJEHHH H moguaep-
*Kauusi ux B TeueHHe 10 muu. [locie 3TOro BBIXOAB [PY30HOPLIHEBHIX
MaHOMETPOB NEepeKpHBAIOT H [pOBEPsIOT NOKAa3aHHA CaMOIHUIYL{HX
npubOPoOB H BLIXOJAHBIE CHTHaJbl H3MEDUTeJbHHX npeobpasoBareneil.

CHCTeMY CUHTAIOT IepMETHYHOH, ecnd B TedeHHe 15 MuH uHsMmeHe-
HHA HOKa3aHHH CaMONMUIYIHX NPHOOPOB II BHXOAHHX CHCHAJOB H3-
MCPHTeJNbHBIX NpeoGpasoBaTesiell He NPEeBLINAIOT OAHOH dYeTBepTOoH
JaCTA WX OCHOBHOH MOTPEWIHOCTH.

4.11. OnpepgeneHHe METPOJNOrHYECKHX XapaKTEPHCTHK CHCTEMBI MO-
PaseNbHOrO KOHTPOJIS.

4.11.1. Onpenenedue MeTPOJOrHYECKHX XAPAKTEPHCTHK CAMOMHMLIY-

uIuX npubopoB nepenana RaBJeHHS, H3OLITOUHOrO AABJEHHS H Temiie-
parypel, 6apoMeTrpa ¥ NNaHHMETPOD MPOIUSBOAST L COOTBETCTBIN ¢
TpeboBaHuAMH JelcTBYlOHX craaaproB: ['OCT 8146—75, I'OCT
15614—70, TOCT 8624—71, I'OCT 18248—72. B pesysbTaTe noBep-
KH onpefe/iiioT OCHOBHBE NpHBeJeHHLI® MOTPeHIHOCTH O, 8, . &, O
¥ §, (nraHuMeTpPa M HHTErpaTopa) mnpoBepsieMbX APHOODPOB, NG
TPEUIHOCTL CKOPOCTH BpalmeHHst (xoxa) auarpamm 6, AJAS pavond-
IOymHUX MpHO6OPOB H YCTAHABJAHBAIOT HX NPHFOZHOCTH MJs oOmNpejele-
M7 KOJHYECTBa rasa.

4.11.2. OnpeneneHHe MeTPOJIOTHYECKHX XaPAaKTEPHCTHK CPeACTB
KOHTPOJISl BJAXKHOCTH H COXEPMAHHA 430Ta H YIVIEKHCJIOro I'a3a B MpH-
PO/HOM ra3e NpoOH3BOAAT mo <«MeToAuke NOBEpKH KYJIOHOMETpuHuec-
KuX Bjiaromepos raszos» (MU 47—75) u «MeTOZHYECKHM YKa3aHHAM
{0 UOPMHDOBAHHK METDOJIOTHUYECKHX XApDaKTePHCTHK, TpPalyHDPOBKe,
noBepKe XxpomartorpadHyYeckux NPHOGOPOB YHHBEPCAJIBLHOrO HasHade-
HHSl M OLEHKe TOYHOCTH Pe3yJbTaTOB XpomaTorpaduueckHX H3Mepe-
HuM». B pesynbrate NOBEPKH AOJXKHH OhITb ONpeleseHbl OCHOBHHIE
OThOCHTENbHBlE HOorpewHocTH 6 , On,, B bco,.

4.11.3. OrHocHTeJbHYIO NOTpPeUlHOCTh OlIpefeleHHs IJIOTHOCTH ra-
332 WPH HOPMAJIbHBIX YC/NOBHAX NHKHOMETPHYUECKHM MeTOLOM O, pac-
CYMTHIBAIOT 1O OpMYyiie

o“';%?r (5 ) +t20te—p x| (5 )+ (38 ) +(55)' ] 6

OTHOCHTE/IbHYIO MOTPEUIHOCTh TJIOTHOMEPOB HOPMaJbHOH IWIOTHO-
CTH rasa ompejefsioT IO TPeM—IATH Ta30BBIM CMecsiM, [JOTHOCTb
Pu  KOTOpBIX ONpejneJieHa NMHKHOMETPHYECKHM MeToJoM, 1o (opmyae

aﬂzﬂ%‘"ﬂ 1009, (52)

rpe P, — HOpMaJdbHasd ILIOTHOCTb rasa, oOmnpejAe/jieHHas 00 TNOKasa-
HHAM IJIOTHOMEpaA.

HauGonbiag MOrpellHocTh, ONpesieseRHan N0 cooTHomeHuo (52),
I0JKHa GBiTh MPHHATA KaK OTHOCHTEJIbHAas MOrPENTHOCTh MJIOTHOMEpPA.
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4.12. OnpegesieHre MeTPOJOTHUECKHX ¥aPAaKTEPHCTHK CHCTEMBI aB-
TOMAaTHYECKOro yyera rasa.

4.12.1. MeTposioryueckde XapaKTePHCTHKH CHCTeMH aBTOMaTH3a-
LHH Hpouecca peuleHHS YpaBHEHHs KOJHYECTBA ra3a (BBIMHC/IHTENb-
HOro ycrpoiicTBa ¢ M3MepHTeJbHBIMH Npeo6pa3oBaTeNsIMH Nepenaja
JaBJeHys, AaBJeHHs, TeMIepaTypel H Ap.) ONpeie/sioT IMyTeM Iofa-
YH Ha BXOAB Npeo6pa3oBaTeliefl COOTBETCTBYIOIHX BO3AeHCTBYIOHIHX
napamMeTpoB, H3MEHEeHHSA KOTOPBIX YYHTHIBAIOT aBTOMAaTHYECKH, H CO-
JIOCTABJIEHHA NOKa3aHHH CYeTYHKa C pacyeTHBIMH 3HaveHHAMmH. [lpu
3TOM AOJXKKHa OHTbL ofecneyeHa CTAaGHIM3alHs BO3AEHCTBYIOIINX Ila-
pameTpoB (B IpeAesaX YYBCTBHTEJNBHOCTH 06pasUOBBIX CPEACTB NOBe-
pPOK) Ha BpeMdA CHATIA Noka3aHHH. [3MeHeHue MOKa3aHHH cUETUHKA
3a BpeMsi CHATHA NOKA3aHHH onpenedaloT no Gopmye

Qu A1, Cs 0
N},OB - el 100V, (53)
rae Q, 1 Qu — COOTBETCTBEHHO MOBepsieMOe 1l MaKCHMAaJbHOe 3Ha-
YyeHHSI YacoBOro KOJHYecTBa rasa, m3/u;
Ax, — abcoJIOTHAS HOFPEMIHOCTh OTCUETa BDEMEHH, MHH;

8, — NIOrpemHOCTh BBIYHCAHTENBHOTO YCTPOHCTBA C H3MEPHTEJb-
HBIMH TIpeo6pa3oBaTe/sIMH, aBTOMAaTHYECKH YYHTHIBAIOLIHMH
H3MeHeHHe NapaMeTPOB ypaBHeHHfl KosauyecTBa rasa B %;

C; — cTelleHb BJHSHHS MOTPELIHOCTH OTCYeTa Ha OHpe/JeseHHe [O0-
rpemrHocTH (06biyHO C6=15);

Ny — KoHYecTBO Ae/eHHH CYeTUHKA BBIYHCJHTENLHOrQ YCTPOHCTBA,
COOTBETCTBYIOIleeé MAKCHMAJIbHOMY 3HA4YeHHIO Y3aCOBOr0 KO-
JHYecTBa rasa.
4.12.1.1. OTHOCHTENbHYIO MOrPelIHOCTb BHIYHCAHUTENBHOTO YCTPOH-
CTBA ONpeXeJsIOT N0 BpeMeHd cAefOBAHUSA 3aJaHHOIO KOJAHYECTBA
HMAOYJIbCOB BHXOXHOrO CYEeTYHKA:
‘:—-Tp

8= 1009 (54)

Tp

Pacyernoe 3HaueHue CJAefOBAHHS 3aZaHHOr0 KOJUYECTBA HMIYJb-
COB BHIXOJ{HOFO CHeTYHKa ONpelesioT 110 OfHOH U3 dopMyd

N Ky Kup Koy Ksp

’t'p=60 A K. . o . Kp . . X
%p ( dyp )2% AP, P, pa T K N
bt AR I N i A% T L , 55
X e dy & AP P Pup Tp Kep !

HJH
- N K, Ky, K,y Kin
=60 gk R K, K a X
dop V' & _Pu_ APp P

(g2 ey i 6

rje AONONHUTENLHHH HHIEKC p — O3HaudaeTr pacCueTHOE 3HaueHHe na-
paMerpa, COOTBETCTBYIOUIEe MAKCHMaJ/JbHOMY 3HAUYEHHIO YacOBOI0O KO-
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JuyecTBa rasa (pacxoAy), napameTpsl 6€3 JONOJHHTENbHOTO HHAEKCA
P COOTBETCTBYIWOT NapaMerpaM, M2MEHEHHe XOTOPbIX aBTOMATHYECKH
yUKTHIBaeT BHYHCJIHTENbHOE ycTpolicTBo. IlapamMeTprl, HaMeHeHHs KO-
TOPLIX HE YYHTLIBAET BBIUHCJHTEJNbHOE YCTPOHCTBO, HIPHBOAST TaKKe C
HHJEKCOM P, H TOTa OHH He GYAYT BXOAHTb B BHpaxKeuus (55)
(56), Tak KaK B3aHMHO COKDPATATCH C pPacueTHLIMH 3HaUeHHAMHU.
OTHOCHTENLHYIO MOTPEIHOCTb BLIYHC/AHTEJBHOIO YCTPOfiCTBa onpe-
HeJAI0T NpH CAeAYIOLMX 3HaueHHAX napaMeTpoB BblpaxeHuit (55) u
(56):
a) LTHOOHTEJ‘IBHOE u3MeHeHHe Nepenajia naBjeHui A PIA P, npuHH-
MaeT nocieJoBaTeNbHO ciaelylouiuii paa 3Havenu#: 0,09—0,25—0,49—
—0,7225—1,0, npu 3T0M Beeraa cobiofaeTcs YCIOBHe

o,3\<%:~:;1,o. (57)

Ecan ycnoere (57) He co6JiofleHO, TO BepxHee H HHXKHee 3HaueHHS
COOTBETCTBEHHO H3MEHAIOTCH;

6) BceM NapaMeTpaM 3aJalOT pacYeTHHIE 3HAYEHHS, a M3MEHEHHIO
NOABEPraloT TOJbKO OTHOCHTE/IbHHH Nepenaj LaBJeHHs (B COOTBETCT-
BuM ¢ m. 4.12.1.1.a);

B) NOCAEAOBATEAbHO IO OJHOMY H3 NapaMeTpoOB 3a4alOT NepBOHa-
YajbHO HaHMeHblLIee, 3aTeM HanOo/blllee 3HAUEHHE, a H3MEHEHHIO B
KaXJIoM cayyae NOABEpPraloT TOJbKO OTHOCHTE/BbHLIA llepenaj AaBJie-
HHA (B cooTBercTBHM ¢ m. 4.12.1.1. a), ocranbHEE mapavMeTpsl HMEIOT
pacueTHOe 3HAYEHHE;

r) BceM napaMeTpaM 3aA3IOT TaKkue 3HA4eHHs, YTOOHl HX NPOH3Be-
JeHHe TMPHHIMAJMO MOCAEA0BATENLHO HaMMeHbinee u HaHGoJsbliee 3Ha-
YeHHs, a U3MEHEHHIO B KaX/OM cJydyae NOABEPraioT TOJNbKO OTHOCH-
TenbHbIA nepenay (B cOOTBETCTBHH c m. 4.12.1.1, a).

Hau6osbliasi nmorpemiHocTb, paccuuTanHHas no (54), nonxHa ObITh
NpHHATA KaK OTHOCHTENbRASA MOFPEWIHOCTb BBIYHCAHTENBHOFO YCTPOH-
CTB2 B LEJOM.

4.13. Pacuer ofuieli OOrpelllHOCTH ONpefllefeHus KoJNHYecTBa rasa
BCeli H3MEPHTEJILHOH CHCTEMHI.

4.13.1, PacueT o6uleff NOrpewiHOCTH ONpeReeHHs KOJHYeCTBa rasa
H3MEepHTEJbHBIX CHCTEM [IPOM3BOAAT Ha OCHOBE aHalu3a CTPYKTYPH
Boipaxerud (20) u (21) B morpellHocrefi mapaMerpoB, BXOASHIHX B
9TH BBIPaXKeHHS.

4.13.1.1. TlorpewHocTe ompeAefeHHs Nepenajna jaBJeHHs, AaBJe-
HHUS W TeMIIepaTypsl, €CJH HX 3HAYeHHS aBTOMAaTHYECKH HE YYHTHLIBAET
BHIYIICJHTEIbHOE YCTPOACTBO, a4 ONpeJeJsiiOT ¢ NOMOLIBIO CaAMONHIOY-
L{HX IpHGOPOB, PacCUMTHIBAIOT NO Ha¥AeHHHM 3HAYEHHSM OCHOBHLIX
norpemHoctellt Oy, 8; , 6; (OpHBelEHHBIM 3HAUEHHAM), OTHOCHTEb-
HOM IOrpelrHOCTH CKOPOCTH BpallleHHs AHarpaMMul Oy , IIpHBeJeHHOX
nOrpelHOCTH NMaHWMerpa (HHTerpartopa) §, ¥ aGCOMIOTHOM MOTPElIHO-
OCTH H3MepeHHst 63apOMETPHUECKOr0 NABJAEHHA IO CAEeRYIOLIUM (opmy-
J1aMm;
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Aas Iepenaja AaBJeHHA

'l
~0,5 1/5( [ (2R sr (58)
APCp AP¢p
EAs1 a6CcoJ/IOTHOrO jJdaBjeHHs
w P V2 P, ¢ 100APs \? -
6,=05 Y 622 ) 1oz (5] - o2+ 10087 ) -9)
A ! [ Pcp) " Pcp) ¥ k “'cp 4 '
JJg a6CcoOTHOH TeMnepaTypbl rasa
t—t Ty - N
0;=0,5 82 (2= ") +8; {4 T R (60)
vV ECE (o) v
Tle «B» H «l» HHAEKCbl, 03HAYAIOLHE COOTBETCTBEHHO BEPXHHH I HU-
JKHHI NIpejiesibl H3MEPEHHS; «Cp» — HHAEKC, O3HAaYalolHH cpealee

3HAYEHle napaMeTpa, onpegenexHoe no . 4.9.2.

Ecnu 6apoMerpuueckoe JapJjeHile He H3MepsloT, TO 3a afco.li0T-
Hywo norpeitHocTs A Ps ero onpejfenenyss IPUHHHMAIOT CPeiHEr0I0E0E
OTKJIOHeHHe 0apOMETPHYECKOro AaBJEHHS OT ero 3Ha4YeHId, L.OTOpoe
YUMTHIBAIOT NpH pacyeTe abCOMIOTHOTO 1aBJEHHNS.

4.13.1.2. TlorpewHocTs onpegeetils TPOU3BeJeHHS ICXOZAHOTO KO-
s¢pduuHenTa pacXoAa rasa Ha AliaMeTp UHJIHHADHYECKOH yacTi OTBep-
<THS gia(parMbl pacCUHTBLIBAIOT O GopMyae

O =2 l/o-;Ll'%‘f oz'ﬁ )40“,(0 RE {61)

mpu 0,2 p<g 0,7 0gy =0,3%
0,7 <P 0,75 0qu=2,5—1,45.

4.13.1.3. [lorpemsocTs onpejiejeHdss MNONPABOMHOTO MHOMKITENR
Ha UEePOXOBATOCTb H3MCDHUTEIbHLIX TPYS Gu yCTZHABJAHBAIOT B IPO-
mecce aTTecTalHH.

4.12.1.4, ITorpelHoCTh ONpeAe/eHHs] HONPaBOYHOrO MHOXHTEIS Ha
TIpPHTYIJIEHHEe BXOLHOM KPOMKH LHJHHIPHYECKOH 4acTH OTBEpPCTHS Ili-
agparMel 0, yCTaHaBJAKUBAIOT B NPOlECCe aTTECTALHH,

4.13.1.5. TlorpemusocTs onpeseseHds NONPaBOYHOTO MHOXNTEIS Ha
uica0 Fe#iioabica ONpeledsior mo gopmye

0y =0, (Kp—1), (62)

roe oy =4%.
4.13.1.6. IlorpemHocTh OnpefesieHHs NOMPABOYHOIO MHOIKIIfeTd
Ha paclllipeHHe ras3a pacCUMTHIBAIOT MO GopMy.ie

G = \/ 4 (%iﬁp_) (1a.g) é: (63)

cp

rie & =8%.
4.13.1.7. ITorpemnocTsb onpepenenns Ko3Q@HUACHTA CKHMaeMOCTH
rasa pacCUHTBIBAIOT MO GopMyJe
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Tee=V (1— K02 1602+ 4 024 0,040% 4 0,00302. ]+02, (64)

rie O, — TOrPENIHOCTL ONPEJe/]eHHs IJIOTHOCTH rasda MpH HOPMaab-
HBIX YC/JIOBHSAX;
Oy — METOJHUeCKas NOrPEINHOCTb ONpeledeHHs Koa(duuHeHTa
ckiumaeMocta rasa { on =0,26%);
ON,— TMOTPelHoCTb Onpeje/eHHs COAepKaHHs a30Ta B CMecH
NPHPOJHOrO rasa;
0 (0,— MOFPEIIHOCTb ONpPELeJIEHHA COAEep/KAHHfA YMJEKHCAOro rasa
B CMeCH NIPIPOAHOro rasa.
4.13.1.8. IlorpewHocTs onpeAeseHHs INONPaBOYHOTO KO3 dILHeH-
Ta Ha BJAAXKHOCTb ra3a DAaCcCYHTHIBAIOT NO GopMye
on =15Kes, . (65)
4.13.1.9, O6wmy0 NOrpelHOCTb ONpPejeeHns KOJHYeCcTBa ra3a, npo-
TEKAIOUIEr0 10 OAHOMY H3MEpHTeJbHOMY TpyOONpOBOLY INpH HGpas-
JeJBHOM KOHTpOJe napameTpOB NOTOKA, PACCUITHIBAIOT ANs BoIpaxe-
nus (20) no Qopumyne

- / X 2 24 gl 2 2 °i+aﬁ . 66
Gne = "/ O 7O, 70, G])—r0‘+61'—1-(7“—7- 1 ’ ( )
Aas BulpaxeHusa (21) no gopmyJae
) ’ 4 2 )
: , ) . 0 5407 +0; 0540
ooV G0 oo ooy TR (e7)

4 13.2. I1pn onpejesieHHH NOrpelIHOCTH CHCTEMBl aBTOMATHYeCKOrO
H3MeneHIs KOJAHYecTBa rasa, NOTPElIHOCTH BCeX NMapaMeTpoB, H3Mepe-
HHe KOTOPLIX YYHTHIBAIOT ABTOMATHYECKH. 3AMEHAIOT Ha OIHY HOrpem-
HOCTb O, = §, /2.

4.13.3. O611yI0 OTHOCHTENBLHYIO TOTPELIHOCTL ONpejesieHHA KojlHue-
©TBa ra3a, NpPOTeKaloILero No BCEM H3MepHTeJbHHIM TpyBOnmpoBolaM,
paccMaTpHBAIOT HCXOIS H3 CAeAYIOUHX YCIOBHI:

It TapaMeTpoB, ONpeleIsieMblX 1A KaXAoro Ttpybompoeoxa B
OTAEJNBHOCTH, NOCPEUIHOCTH AOJIKHH OBITh YMHOMKEHBl Ha KO3(hQHLH-

EHT
=y i (©3)

riae 8, —- OTHOCHTeNbHOe OTKJOHEHHe nepenaja AaBJeHHs M0 Kax-
oMYy TpyGONpPOBOLY OT HX CPefiHero 3HaueHIls;

MOTPEIUHOCTh BLIYHCAKTENLHOMO YCTPGHCTBA HEe H3MCHSIOT, €C/H
OHO TIPOM3BOAHT ABTOMATHYECKOE CYMMHDOBAaHHE KOJIMYECTBa rasa Io
BCeM H3MepPHTENbHBEIM TPyGOonpoBOAaM.

4.13.4. O6myi0 nNpejenbHYI0 NMOTrPELIHOCTb ONMpefleJeHHs KOJHYecT-
Ba rasa 6 HaXOAAT Kak CyMMY YABOEHHOHA OTOCHTEJIbHO# NOTrpewHoc-
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TH O H HEYYTEHHOH CHCTeMaTHYeCKOH norpemiHocTH (0T cMewenus
ocell guacgparmsl i TPyGOIPOBOAA, HANHYHA BLICTYMIOB H T, 1.).

4.14. Ilocne npoBeleHHs MOBePKH BCEMO KOMIJIEKCA B LEJOM H BOC-
CTaHOBJIEHHS BCeX MOHTAKHLIX COEAHHEHUH [POBEPHAIOT repmeriy-
HOCTb 3IKCILIYaTALHOHHON cHCTeMHBI, OCMBUIHBASE BCE NHEBMaTHYECKHE
coepuredus. OTcyTcTBHE yTeUKH (MbLIBHBIX NY3bipeH) CBHAETEbCT-
Byer @ TOTOBHOCTH [I3MePHTEJLHOTO KOMMJeKca K 3IKCIayaTaiiH.

5. ODOPMIIEHME PE3YIIBTATOB ATTECTALUMM M NOBEPKM

5.1. PesyabTaTst arTecTalldd HJAH MOBEPKH 3aHOCAT B MMacnopT no
dopme, npuBeseHHoll B npua. 5, ¢ ykasanuem gatu. [lacnopr nosmnu-
CHIBZeT PYKOBAHTENL OpraHuzauuu (nogpasgeqseHus), IPOBOAHBILEH
aTTeCTALHIO.

5.2. Ouenxn o ueaecooOpa3HOCTH 3aKYMKiH 1O HMIOPTY aTTecTye-
MBIX YCTPOHCTB B OyZXylleM NpPH HECOOTBETCTBHH METPOJIOTHYECKHX Xa-
PaKTepHCTHK AaHHBIM (QHPMEHHBIX NPOCHEKTOB ¥ 00 H3MEHEHHH MEeTOo-
JOB MOBEPKH HA METOAbI, H3JIOXeH(ibie B (UPMEHHBIX HHCTPYKUHKAX,
HeoGXOAMMO NepefaTh B TFOJOBHYIO METPOJIOrHYecKylo cayxOy Miu-
raanpomMa — BHITO «Cowosrazasromartuxas.

5.3. ITocne nposegeniis OKOH4YaTeNbHOR aTTECTAUHH H3MEPHTEb-
HEIfi KOMIVIEKC PErHCTPHPYIOT B OpraHui3ailiy, NPOBOAMBINEH aTTecTa-
[HIO, a OCHOBHBIE CBeJeHHsi O pe3yJbTaTax aTTeCTallMH MepejaioT B
TOJIOBHYIO MeTpoJsioriueckyio cayx6y Munrasmpoma — BHIIO «Co-
J03ra3aBTONMATHKAY.

Ha usmepurenbuuiit xoMmiexc AOJMKHO ObiTb ODOPMJGHO CBHAE-
TEJBCTBO O METPOJIOFNYeCcKOH aTTecTauuu no ¢gopme, NMpHBeleHHOR B
npua. 6.

IIPHIIOXKEHHE 1

YCNOBHBIE OBO3HAYEHMI U EAUHHLILE M3SMEPEHHS

KONMHHSCTBO ra3sa:

Va— npu popmansinx yeaosusX (Py, Ty, az=0), M3,
Vy; — ompeneseiihoe CHCTeMOHl NOPasAEBHONO H3MEPEHHA NApAMETPOB NOTOKA,
3.

™

Vaj — onpesgesetisioe CHCTeMOH aBroMaTH3alMH MPOLECCa PEUtEHHs YDaBHEHHA KO-
JIHYecTBa rasa, M3,

V — obbem nukHOMETpa, X;

Qy — o0peMHbit pacxoj rasa NpH HOPMAJBHEIX YCA0BEAX (Pu, Ty ¢ 4 =0) B
MOMEHT HIMEpeHHs, M3/q;

Qs — ne]/mﬁuﬁ npeaes H3MEepPEeHHS pPacXOXa rasa NHDH HOPMAJdbHLIX  YCAOBHSEX,
m3/y;

@ — OTHOCHTEJLHas BAAXKHOCThL [asa;
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‘o

— abcomoTHOe JaBjeHHe ralsa nepex guapparmMoli B MOMEHT  H3MEpeHH:,
MlIla;
cp — cpemnmnee 3a .\lex(noaepotmuﬁ l'prHO'B, 3HaYeHHEe CPEeIHeCYTOUHLIX 3daueHH i
alcooTHONO JAaBJIeHHA ras3a nepex nnadparmoi, MIla;

|

P — cpensecyTouHoe 3HadeHHe aGCOJIIOTHOTO ARaBJeHHA rasa nepen auadpar-
~Mof, Mlla;
P 4 — HopMmasbHoe  abcontoTiioe  HAaBJjeHHe rasza (mo T'OCT  2939—63
PH =0,1013Q5 Mna);
Ps — Gapoverpuyeckoe paB.Jenne, Mlla;
Py — nsbuirounoe gaBnenne, Mlla;
Py — cpemsecyrounoe 3HaveHie H3OHTOYHOTO JaBleHHS RO MAaHHMeTpy, MIla;
P ucp — opexnee 3HaueHHe CPENHECYTOYHHX 3HAueHHl H3CHITOYHONO NaBJIeHHS 32
MexarrecraunosHf mepuog, Mila;
Py — nceBIOKpHTHUYECKOE JaBJeHHEe CMECH NpupogHoro rasa, Mlla;
Ppn — npuRegeHHOE JaBieHue;
— nepenay KaBJjenns Ha Mapparve B MOMeHT Havepenus, Mlla;
A P g — BepxHHi npelesn HaMepeHHs Nepenafa jJaBaeHdss Ha xuwadparve, MIla;
AP  — cpelHecyToudoe 3HadeHHe Tiepemaja AaB/deHHd Ha AHadparMe o IVIAHH-
metpy, MIla;

AP cp— cpexHee 3uaueHiie CPEIHECYTOMHBHIX 3HAueHNi mepenaja AaBJeHns 32 MexX-
aTTecTaurounwi nepuox, MIla;
P, , — napuuanbHOe JaBJeHHE HaCHIIEHHOTO BOASHOre mapa B rase, MIla;

Py nm — HanboJipliee BO3MOXHOE 1aBJeHHE BOJSHOrO Mapa BO BAAXKHOM Tra3e IpH
Temmepartype {, MIla;

{ — Temneparypa raza B MOMEHT H3aMepenns, °C;
T — 710 e, K;
Ty — TeMnepatypa ra3a B HOpMaabHHX  ychaoBuax (mo TOCT  2839—63

Ty=293 15 K}, K;
[Ipenenn naMepeHus TeMnepaTypel rasa npubopowm, °C:

ty — HHACHHH,

!ty ~— BepxHuil;

T — cpeniecyTOQHOR 3HayeHHe TeMIEPATYpPH rala no mianumerpy, K;

Tep — cpeakee 3HadeHne CPeAHECYTOYHMWX 3HAUCHHA TeMmnepartypw rasa, K;

{p — TeMnmepaTypa TOYKH POCH NO Bofe, °C;

tp — TemuepaTypa OKpyxawlied cpeaH, °C;

At — afcoqoTHas TOTPEINHOCTh H3MePeHHs TeMnepaTyphl OKpyxawuell cpexs,

OC.

Ty =- ICEBJIOKpHTHYUECKASN TeMIEDATypa CMeCH NDHPOTHOTO rasa, K;

Ty - mpuBeleHHAS TeMrepaTypa,

Ko — KOS GHUHEHT CHHMAEMOCTH CMECH NMPHPOAHOTG rasa;

K¢ — cpeasecytouyHoe azuadvenne Ko3PULHEHTa CHKHMAEMOCTH CMeCH HPHPOAHO-
o nasa;

@ — MJIOTHOCTL NPHPOAHODO ra3a B pabounx ycHosHAX (P H T), B MOMEHT H3-
MepeHud, Kr/m?;

P — CpeAHEeCYTOWHOe 3HaueHHe MAOTHOCTH rasa mpH palouux ycnopusax (P u
T), xr/ud
Oy ~— ILTOTHOCTB CYXOI'0 ra3a NPH HOPMAaJbHEIX VCAOBHAX (P yH Ty), B MOMEHT
_ HaMepenus, Krimd,
Py — CpeAHECYTOYHOE 3Ha4YeHHe IVIOTHOCTH ra3a NpPH HOPMAJbHHX  YCJIOBHAX
Py u Ty), xr/vd;
©p — IVIOTHOCTb CYXOrQ BO3JZyXa NpPH HOPMaJbHEX  YCIoBHAX (P yu Tyu)=

=[,2046 xr/w3;

P.x— TAOTHOCTE AHCTHJIHPpOBauHOR Boan (P4, t,), Kr/m3;

D — BHyTpeHHHH 1uaMeTp H3MEPHTeJbHOro TpyGompoBoja nepes Auadparmoi,
MM,
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D — CpeJHee 3JHAYEHHE BHYTPEHHEr0 gHaMeTPa FO BCCM H3MEPHTCALHMM Tpy6o-
IEpOBOSAM, MM,
dq: , — RHAMETD UHJHHADH4YECKOH HacTll OTHePCTHA AHapparMii, MM;
tp— CpedHee 3HAUEHHE AHAMETPA WHAMIAPHYSCKON UacCTH OTBCPCTHA 0O  BCOM
AHadparMam, MM;
B— orhocureabublft quaverp aHadpanvu;
Re, — ancao Pekuoabiica, oTHeceHHOe K AHameTpy D
Re, -— HILKHee npeje/ibitoe 3HayeHHe ykcaa Pefinoanica;
@ — ko3 PuIHeHT pacxona aHadpparvu;
Gy — HCXOIHHA KO3(OHIHeRT pacxona AHadparvo,
TTonpapoynnle MHOKHTENH:
€— lla PaCWiHpeHHe rasa;
-- Ha UIeJOXCBATOCTh BHYTPEHMHEH NOBepXHOCTH H3IMEPHUTEAmIOro TpyGorpo-
BOAE;
Kn — Ha HEOCTPOTY BXQIHOH KPOMKH JIHa(parMs;
Kp — Ha uneno Peiinonwaca;
K n — Ha BraMHOCTb rasa;
Ky =—- CPEAHeCYTOUHLA NONpaBOYHBH MHOKHTETb HA BAAMHOCTL radd;
X — rioxasaresb apuabaro;
# — AHHANHYECK3A BA3KOCTb NIPHPOIIOrO rasa;
A -— abcomoTia® NOTPeluHOCTb AHAMHTHIRCKIN BRCOB, I;

B

Macca nukuomeTtpa:
Mg ~-- ¢ CYXHM MPHPOAHBIM Ta30M;

Mo -— C CYXHM BO3IYXOM;

mg — ¢ AHCTHAMHPOBAHHOK BOJOH;

m, -— KOJHYECTLCO JHeH;

TH — HKOJIHYeCTBO HHTepBaJIOB BpeMeHH OCPECAHEHHR KOHTPOTHPYLMLIX HapaMer-
pos;

Az j— HuTEpPBAN BpeMEHN OCPEIHEHHS KOHTPOJHPYOMBLIX IMapaMeTpos;
To — OTHUETHMH MEePHOJ BpeMeHH ONpegejeHNs KOJHUeCTBa rasa, TI;
Aty — abcosOoTHafm MOTpelIHOCT OTCYETa BPEMEHH No obpasnosomy npubopy,

MHH;
T — BPOMA CJAEOOBAHHN 3aAaHHOTO KOJHUSCTBA HMIYALCOB CYETYIVKa KOJH4YC-

CTBA ra3a, MHH;
p— DacueTHOEe BPEMA CACAOBAHHA 3aNAHHOLO KOJKYECTBA HMILYJBCOB CHCTUH-

Ka KOJHYeCTBA ra3a, MIH;
O~ CPedHAs KBaApaTHueCKast cayyaiHas OTHOCHTENBHAR NOrpentHocto, 9% ;

6 — mnpesenvuas norpeuinocTs, %.

Mpumeunanne. Tlpn onpenertennu AaBieHdd 8 KHIOCPAMM-CHAAX HA KBaf-
paruuii caHTUMenp (Kr¢feM?) HeQGXOZUMO YHHTLIBATE KO3QMHUHEHT mnepesoja Me-
ranackans (MIla) B KeanorpavM-culy Ha KBaapaThuii canthmerp. OcHoBHble ¢op-
MyJld METOAHKH OPH $THX YCJAOBHAX NAHH B DpHA 2



HPHIAOXEHHE 2

Tipy ompenenenwH RaBfenns W Tepenala A2BASHHA B KHAOTPaMM-ChaaXx  ha
kBaapaTanil cantumerp (xrc/cm?) B GOPMYJaX METORHKH JOJMKHB ObITh H3MCIHCHRH
YHCIOBLIC pasMeprbie xosduunents. B 3toM caydae ol NPHMYT  CACIYIOWHIE
BILAL

1.04 < P 82,00; (1
Qu=1.2522.42 & K..l/_gé*’_ ; )
H
PT, . P
P=Pu PHTKc=283'72 Pu K. (3)
o=21,09ad2 e K, y/ BEFP . (4y
by f 'Kc
Py=48,51—1,80Fp,—11,826N,+30.168CO;; (i0)
x=1,29--7,04. 10 7[2575-- (346, 28— 72} P: (12)
7,5t
Pya=6,227 162 10— . 1
pa=6,22710 BTATE, (15)
noT, o 0. AP,
Ve = 3§ l.?S?a;dngrKn—‘{—p—‘éﬁi-—dT: {20)
=11y Pu
no=, o AP P,
V= I §21,000;d%,¢; K, |/ 8L Pr  g4n 1)

f==l Pu 4 Ko



IIPHIO)KEHHE 8

3HAYEHME KO®MO®OMUMEHTOB COHMMAEMOCTH MPUPOAHOIO TA3A

T
Pl'l
1,80 1,88 I,86 1,84 1,82
0,02 1,0000 1,6000 1,0000 1,0000 1,0000
0,04 0,9994 0,9993 0,9993 0,9993 0,9992
0,06 0,9986 0,9985 0,9985 0,9984 0,9983
0,08 0,9979 0,9977 0,9976 0,9975 0,9974
0,10 0,9971 0,9970 0,9968 0,9967 0,9965
0,12 0,9963 0,9962 0,9960 0,9958 0,9956
0,14 0,9956 0,9954 0,9952 0,9949 0,9947
0,16 0,9949 0,9946 0,9944 0,9941 0,9938
0,18 0,9941 0,9938 0,9935 0,9932 0,9929
0,20 0,9934 0,9931 0,9927 0,9924 0,9920
0,22 0,9927 0,9923 0,9919 0,9916 0,9911
0,24 0,9919 0,9915 0,9911 0,9907 0,9903
0,26 0,9912 0,9908 0,9903 0,9899 0,9894
0,28 0,9905 0,9900 0,9896 0,9891 0,9885
0,30 0,9898 0,9893 0,9888 0,9882 0,9876
0,32 0,9891 0,9885 0,9880 0,9874 0,9868
0,34 0,9884 0,9878 0,9872 0,9866 0,9859
0,36 0,9877 0,9871 0,9865 0,9858 0,9851
0.38 0,9870 0,9864 0,9857 0,9850 0,9843
0,40 0,9863 0,9856 0,9849 0,9842 0,9834
0,42 0,9856 0,9849 0,9842 0,9834 0,9826
0,44 0,9849 0,9842 0,9834 0,9826 0,9818
0,46 0,9842 0,9835 0,9827 0,9818 0,9809
0,48 9,9836 0,9828 0,9820 0,9811 0,9801
0,50 0,9829 0,9821 0,9812 0,9803 0,9793
0,52 0,9823 0,9814 0,9805 0,9795 0,9785
0,54 0,9816 0,9807 0,9797 0,9787 0,9777
0,56 0,9810 0,9800 0,9790 0,9780 0,9769
0,58 0,9803 0,9793 0,9783 0,9772 0,9761
0,60 0,9797 0,9787 0,9776 0,9765 0,9753
0,62 0,9790 0,9780 0,9769 0,9757 0,9745
0,64 0,9784 0,9773 0,9762 0,9750 0,9737
0,66 0,9778 0,9766 0,9755 0,9742 0,9729
0,68 0,9772 0,9760 0,9748 0,9735 0,9722
0,70 0,9765 0,9753 0,9741 0,9728 0,9714
0,72 0,9759 0,9747 0,9734 0,9720 0,9706
0,74 0,9753 0,9740 0,9727 0,9713 0,9699
0,76 0,9747 0,9734 0,9720 0,9706 0,9691
0,78 0,9741 0,9728 0,9714 0,9699 0,9684
0,80 0,9735 0,9721 0,9707 0,9692 0,9676
0,82 0,9729 0,9715 0,9700 0,9685 0,9669
0,84 0,9723 0,9709 0,9694 0,9678 0,9661
0,86 0,9718 0,9703 0,9687 0,9671 0,9654
0,88 0,9712 0,9697 0,9681 0,9664 0,9647



I podo.axenue

Pn
1,90 1,88 1.86G [,8¢t 1,82

0,90 0,9706 0 9690 0.9674 0,9657 ) 9639
0,92 0,9700 0, 9684 0,9668 0,9650 0,9632
0,94 0,9695 0,9678 0,9662 0,9644 0,9625
0,96 0, 9689 0,9672 0,9655 0,9637 0,9618
0,98 0,9684 0,9667 0, 9649 0,960 0.9611
1,00 0,9678 0,9661 0.9643 0.9624 0,9604
1,02 0,9673 0,9655 0,9636 0,9617 0,9597
1,04 0, 9667 0, 9649 0,9630 0,9611 0,9590
1,06 0, 0662 0,9643 0,9624 0, 9604 0,9583
1,08 0, 9656 0.9638 0,9518 0,968 0,9576
1,10 0,9651 0,9632 0,9612 0,9591 0,9570
1,12 0,9646 0,9626 0, 9606 0,9385 0,9563
1,14 0,9641 0,962 0,9600 0.9579 (.9556
1,16 0,9636 0,9615 i, 9594 0,9572 0,9550
1,18 0,9630 0,9610 0,9589 0,9566 0,9543
1,20 0,9625 0,960+ 0.93583 0, 9560 0,9536
1,22 0,9620 0,9599 0,9577 0,9554 0,9530
1,24 0,9615 0,9594 0 937! 0.9548 0,9524
1,26 0,9610 0,9589 0,9566 0,9542 0,9517
1,28 0,9605 0,9583 0,9560 0,9536 0,9511
1,30 0,9601 0,9578 0,9555 0,9530 0,9504
1,32 0,9596 0,9573 0,9549 0,9524 0, 9498
1,34 0,9591 0,9568 0,9544 0,9518 0,9492
1,36 0,9586 0,9563 0.9538 0,953 0, 9486.
1,38 0,9582 0,9558 0,9533 0,9507 0,948
1,40 0,9577 0,9553 0,9528 0,9501 0,9474
1,42 0,9572 0.954% 0,9522 0,9496 0.9468
1,44 0,9568 0,9543 0,9517 0, 9490 0.9462
1,46 0,9563 0,9538 0,9512 0,0485 0,9456
1,48 0,9359 0,9533 0,9507 0,9479 0,9450
1,50 0,9554 0.9529 0,9502 0,9474 0,944 1
1,52 0, 9550 0,9524 0,9497 0,9468 0,9439
1,54 0,9546 0,9519 0,9492 0,9463 0,9433
1,56 0,9541 0,9515 0,9487 0,9458 0,9427
1,58 0,9537 0,9510 0,9482 0,9452 0,9422
1,60 0,9533 0,9506 0,9177 0,9447 0.9416
1,62 0.,9529 0,9501 0,9472 0,942 0,9411
1,64 0.95%5 0,9497 0,v468 0,v437 0,9405
1,66 0,9521 0,9492 0,9463 0,9432 0,9400
1,68 0.9516 0,9488 0,9458 0,9427 0,9394
1,70 0,9512 0,9484 0,9453 0,9422 0,9389
1,72 0,9509 0,9479 0,9449 0,9417 0,9384
1,74 0,9505 0,9475 0,9444 0,9412 0,9379
1,76 0,9501 0,947} 0,9440 0,9408 0,9374

3t



Hpodormenue

32

Tl]
PTI
180 1,78 1,76 1,74 1,72

0,02 1,0000 1,0000 1,0000 1,0000 1,0000
0,04 G,9992 0,9991 ¢,9991 0,9990 0,99950
0.06 0.9J82 0,9981 0,9781 0,998 09979
0,08 0,9973 0.9972 0.9970 0,9969 0,9967
0,10 0,9963 0,9962 0,9960 0,9958 0,9356
0,12 0,9954 0,9352 0,9950 0,9947 0,9945
0,14 0,9915 0,9942 0.9939 0,9936 0,9933
0,16 0.9935 0,9932 0,4929 0,996 0,9922
0,18 0,9926 0,9922 0,9919 0,9915 0,9911
0,20 0,9917 0,9913 0,909 0,9904 0,9900
0,22 0,9907 0,9903 0,9899 0,9894 0,9889
0,24 0,9898 0,9893 0,9888 0.9%83 0,9878
0,26 0,9889 (,9884 0,9878 0,9873 0.9867
0,28 0,9830 0,9874 0,9368 0,9862 0,9856
0,30 0,9871 0,9865 0,9859 0,9852 0,9845
0,32 0,9%62 (}.9856 0,9849 0,9842 0,9834
0,34 0,9853 {),9846 0,9839 0.9831 0,9823
0.36 0,9844 0,9337 0 9829 0,9821] 0,9812
0,38 0,9835 0,9827 0,9819 0,0810 U, 9801
0,40 0,9827 0,9818 0,9810 0,9800 0,979t
0,42 0,9818 0,9803 0,9800 0,9790 0,9780
0,44 0,9809 0, 9800 0,9790 0,9780 0,9770
0,46 0,9800 0,9791 0,9781 0,9770 0,9759
0,48 0,9792 0,9782 0,977 0,9760 0,9749
0,50 0,9783 0,9773 0.9761 0,9750 0,9738
0,52 0,9775 0,9764 0.9752 0,9740 0,9728
0,54 0,9766 0,9755 0,9743 0,9730 0,9717
0,56 0,9757 0,9746 0,9733 0,9720 0,9707
0,58 0,9749 v,9737 0,9724 0.9710 0.9696
0,60 0,9741 0,9728 0,9715 0,9701 0,9686
0,62 0,9733 0,9719 0,9706 0,9691 0,9676
0,64 0,9724 0,9710 0,9696 0,9631 0,9666
0,66 90,9716 0,9702 0,9687 0,9672 0,9656
0,68 0,9708 0,9693 0,9678 0, 9662 0,9645
0,70 0,9700 0,9685 0,9669 0,9653 0,9635
0,72 0,9692 0,9676 (,9660 0,9643 (,9626
0,74 (),9684 0,9668 0,9651 0,9634 0,9616
0,76 3,9076 0,9659 0,9642 0,9624 0,9606
0,78 0,9668 0,965l 0,9633 0,9615 0,9596
0,80 0,9660 0,9642 0,9624 0,9606 0,9586
0,82 0,9652 0,9634 0,9616 0,9596 0,9576
0,84 0,9644 0,9626 0,9607 (,9587 0,9567
0,86 0,9636 0,9618 0,9598 0,9578 0,9557
0,58 0,962% 0,9610 0,9590 0,9569 0,9547



ITpodoarxenue

TI’I
Pl’l
1,80 [.78 176 1,74 172

0.90 0,9621 0,9601 0,9581 0,9560 0,938
0,92 0,9613 0,9594 0,9573 0,9551 ¢ 9328
0.94 0,9606 0.9586 0,9564 0,9542 0,9519
0,96 0.9598 0,9578 0.9556 0,9533 0,9509
0,98 0,9591 0,9570 0,9547 0,9524 0,9500
1,00 0,9583 0,9562 0,9539 0,9515 0,9491
1.02 0.9576 0.9554 0,9531 0,9507 v.9481
1,04 0,9569 0,9346 0,9523 0,9498 0,9472
1,06 0,956 0,9538 0.9511% 0,9489 0.9463
1,08 0,9554 0,9531 0, 9506 0,9481 00,9454
1,10 0.9547 0,9523 0,9498 0,9472 0 9145
1,12 0,9540 0,9516 0,9490 0,9464 {).9136
1,14 0,9533 0,9508 0,9482 0,9455 (),9427
1,16 0,9526 0,9501 00,9474 0,9447 0,9418
1,18 0,9519 0,91493 (),9466 (),0438 0 9409
1,20 0,9512 0.9486 0,9459 0,930 0,9400

29 0,9505 0,947% 0,9451 0,9492 (,9392
1,24 0,9498 0,9471 0,9443 0,9414 (,9383
1,26 0,9491 0,9464 0,9:35 0 9i06 (,9374
1,98 0,9484 0,9457 (},9428 0.939% 0,9360
1,30 0,0478 0,9450 0,940 0 9189 0 9357
1,32 0,8471 0,9443 (,9413 0,933 9349
1,34 0,9464 0,9436 (,9405 0.9374 1,9340
1,36 0,9458 0,9429 (,9398 0.91356 1,9332
1,38 0,9451 0,9422 0,9391 0.9358 ,9324
1,40 0.9445 0,915 0,9383 0,9350 0,9315
1,42 0.9439 0,9408 0,9376 (.9342 (r,9307
1,44 0,9432 0,9401 0,9369 10,9335 07,9299
1,46 0,9426 0,9395 0,9362 0,9327 00,9291
1,48 0,9420 0,9388 00,9353 0,930 0,9283
1,50 0,9414 0,9381 0,9348 0,9312 0,9275
1,52 0,9407 0,9375 0, 9341 0, 9305 0,9267
1,54 0, 9401 0,%36% 0,9334 0,9297 0,9259
1,56 0,9395 0,9362 0,9327 00,9290 0,9252
1,58 0,9389 0,9355 0, 9320 0,9283 0,92414
1,60 0,9383 0,9349 0,9313 0,9276 0,9236
1,62 0,9378 0,9343 (,9307 0,9269 0,9228
1,64 0,9372 0,9337 0,9300 0,9262 0,9221
1,66 0,9368 0,9331 0,9293 0,9255 0,9214
1,68 0,9360 0,9325 0,9287 0,9248 0,9206
1,70 0,9355 0,9318 00,9280 0,9241 0,9199
1,72 0,9349 0,9312 0,9274 0,9234 0,9192
1,74 0,9343 0,9306 (,9268 0,9227 0,9184
1,76 0,9338 0,930! 0,926 0,9220 0,9177

33



D podoancenue

34

TH
PII
1,70 1,68 1,66 1,64 1,62

0,02 1,0000 1,0000 1,C000 1,0000 1,0000
0,04 0,9989 0,9989 0,99838 0,9988 0,9987
0,06 0,9978 0,9977 0,9975 0.9974 0,9973
0,08 0,9966 0,9964 0,9962 0,9961 0,9959
0,10 0,99534 0,9952 0,9950 0,9047 0,9945
0,12 0,9342 (,9939 0,9937 0,9934 0.9931
0,14 0,9930 0,9927 0,9924 0,9920 0,9917
0,16 0,9919 00,9915 0,9911 0,9507 0,9902
0,18 0,9907 0,9903 0,9898 0,9893 (,9888
0,20 0,9895 0,9890 0,9885 0,9880 0,9874
0,22 (0.9884 0,9578 0,9873 0,9867 0,9860
0,24 0.9872 0.9866 0,9860 0,9853 0,9816
0,26 (,9861 0,9854 0,9847 0,9840 0,9833
0,28 0,9849 0,9842 0,9835 0,9827 0,9819
0,30 0,9838 0,9830 0,9822 0,9814 0,9805
0,32 0,9826 0,9818 0,9809 0,9800 0,9791
0,34 0,9815 0,9806 0,9797 0,9787 0,9777
0,36 0,9804 0,9794 0,9784 0,9774 0,9764
0,38 0,9792 0,9782 0,9772 0,9761 0,9750
0,40 0,978! 0,9770 0,9760 0,9748 (,9736
0,42 0,9770 0,9759 0,9747 00,9735 0,9723
0,44 0,9759 0,9747 0,9735 0,9722 0,9709
0,46 0,9747 0,9735 0,9723 0,9709 0,9695
0,48 0,9736 0,9724 0,9710 0,9696 0,9682
0,50 0,9725 0,9712 00,9698 0,9684 0,9669
0,52 0,9714 0,9701 0,9686 0,9671 0,9655
0,54 0,9703 0,9689 0,9674 0,9658 0,9641
0,56 0,9692 0,9678 0,9662 0,9645 0.9628
0,58 0,9682 0,9666 0,9650 0,9633 0,9615
0,60 0,9671 0,9655 0,9638 0,9620 0,602
0.62 0,9660 0,9644 0,9626 0,9608 0,9589
0,64 0,9649 0,9632 0,9614 0,9595 0,9575
066 0,9639 0,9621 0,9602 0,9583 0,9562
0 63 0,9628 0,9610 0,9590 0,9570 0,9549
0.70 0,9617 0,9599 0,9579 0,9558 0,9536
0.79 0,9607 0,9588 0,9567 0,9546 0,9523
0.74 0,9596 0,9576 0,9555 0,9533 0,9510
0.76 0,9586 0,9565 0,9544 0,9521 0,9497
0,78 0,9576 0,9555 0,9532 0,9509 0,9484
0.80 0,9565 0,9544 0,9521 0,9497 0,9472
0,82 0,9555 0,9533 0,9509 0,9485 0,9459
0,84 0,9545 0,9522 0,9498 0,9473 0,9446
0,86 0,9534 0,9511 0,9486 0,9461 0,9434
0,88 0,9524 0,9500 0,9475 0,9449 0,9421




I podorrmenue

Tn
1,70 1,68 1,66 1,64 1 62

0,90 0,9514 0,9490 0,9464 0,9437 0,9408
0,92 0,9504 0,9479 0,9453 0,9425 0.9396
0,94 0,9494 0,9468 0,9443 0,9413 0,9383
0,96 0,0484 0,9458 0,9430 0, 9401 0,9371
0,98 0,9474 0, 9448 0.9419 0,9390 0,9359
1,00 0,9464 0,9437 0,9408 0,9378 0,9346
1,02 0,9455 0,9427 0,9397 0,9367 0,9334
1,04 0,9445 0,9416 0,9386 0,9355 0,9322
1,06 0,9435 0,9406 0,9376 0,9343 0,9310
1,08 0,9426 0,9386 0,9365 0,9332 0,9298
1,10 0,9416 0,9386 0,9354 0,9321 0,9286
1,12 0,9407 0,9376 0,9343 0,9310 0,9274
1,14 0,9397 0,9366 0,9333 0,9298 0 9262
1,16 0,9388 0,9356 0,9322 0,9287 0,9250
1,18 0,9378 0,9346 0,9312 0,9276 0,9238
1,20 0,9369 0,9336 0,9301 0,9265 0,9226
1,22 0,9360 0,9326 0,9291 0,9254 0,9215
1,24 0,9350 0,9316 0,9281 0,9243 0,9203
1,26 0,9341 0,9307 0,9270 0,9232 0,9192
1,28 0,9332 0,9297 0,9260 0,9221 0,9180
1,30 0,9323 0,9287 0,9250 0,9210 0,9169
1,32 0,9314 0,9978 0,9240 0,9200 0,9158
1,34 0,9305 0,9268 0,9230 0,9189 0,9146
1,36 0, 9206 0, 9259 0,9220 0,9178 0,9135
1,38 0,9288 0,9250 0,9210 0,9168 0,9124

0,9279 0,9240 0,9200 0,9157 0,9113

0,9270 0,9231 0,9190 0,9147 0,9102

0,9262 0,9222 0,9180 0,9137 0,9091

0,9253 0,9213 0,9171 0,91927 0,9080

0,9244 0,9204 0,9161 0,9116 0, 9069

0,9236 0,9195 0,9152 0,9106 0,9058

0,9228 0,9186 0,9142 0,9096 0,9048

0,9219 0,9177 0,9133 0,9086 0,9037

0,9211 0,9168 0,9124 0,9076 0,9027

0,9203 0,9160 0,0114 0,9067 0,9016
1,60 0,9195 0,9151 0,9105 0,9057 0,9006
1,62 0,9187 0,9143 0,096 0,9047 0,8996
1,64 0,9179 0,9134 0,9087 0,9037 0,8985
1,66 0,9171 0,9126 0,9078 0,9028 0,8975
1,68 0,9163 0,9117 0,9069 0,9018 0,8965
1,70 0,9155 0,9109 0,9060 0,9009 0, 8955
1,72 0,9147 0,9101 0,9052 0,9000 0,8945
1,74 0,9140 0,9092 0,9043 0,8991 0,8935
1,76 0,9132 0,9084 0,0034 0, 8981 0,8926



IIpodoaxenue

Tﬂ
1,60 1,58 I 1,56 l 1,54 1.52
1,00C0 1,0000 1,0000 1,0000 1,0000
0,9087 0.9986 0 9985 0.9985 0,993%4
0,9972 0 9970 0,9969 0,9968 0.9966
0,957 0,9955 0,9953 0,9951 0,9918
0,9942 0,9939 0,9237 0,9934 0, 9931
0,9927 0,9924 0,9920 0,9917 0,9913
0,9913 0).9909 0.9904 0.9900 0,9895
0, 9898 (), 9%93 0,9888 0,9883 .0,9877
0,9883 0,9878 0,9872 0,9866 0, 9860
0,9869 0.9862 0,9856 0,9349 0,9342
,9854 0,9847 0,9840 0,9332 0,9824
0.9839 (). 9842 Q,9824 0,9315 (),9807
0,9825 0,9816 0,9803 0.9799 0.9749
0,98.0 0, 9801 0 9792 0,9752 (,9771
0,9796 0,97:6 0,9776 0,9765 0,9754
0,9781 0.9771 0,9760 0,9748 0,9736
0,9767 U,9756 0,0744 0,9732 0,97.9
0,9752 0,9740 0,9723 0,9715 0,9701
0.9738 0,9725 00,9719 0,9698 0,9634
0,9724 0,9710 0,9696 U, 9682 0, 9666
0,9709 0,9695 0,9680 0,9565 0,949
0,9695 0, 9680 0,9665 0.9349 0,9631
0.9681 0,9665 0,9649 0, 9532 0,9614
(), 9667 0,9650 0,9-33 v,9616 0.,9597
0,9652 0,9635 0,9618 0,9599 0,9579
0, 9638 0.9621 0,9602 0,9583 0,9562
0,9624 0, 9606 0.9587 V0, 9566 0,9545
0,9610 0,9591 0.9571 0,9550 0,9527
0,9596 0,9576 0,9555 0,9534 0,9510
0,60 0,9582 (,9562 0.9540 0,9517 0,9193
0.62 0,9568 0,0547 0,9525 0,9501 0,9476
0,F4 0,9554 0.9532 0.9509 0,9485 0,9459
0.66 0,9541 0.9518 0,9491 0,9469 0,9442
0,68 0,9527 0,9503 0,9479 0,9453 0,9425
0,70 0,9513 0,9489 0,9463 0,9437 0,908
0,72 0,9499 0,9474 0.9 148 0,9421 0,9391
0,74 0,9486 0,9460 0,9433 0,9405 0,9374
0,76 0,9472 0.9446 0,9418 0,9389 0,9358
0,78 0, 9459 0,9431 0,9403 0,9373 0,9341
0,80 0,9415 0,9417 0,9388 0,9357 0,9324
0,82 0,9432 0.9403 0,9373 0,9341 0,9307
0,84 0,9418 0,9389 0,9358 0,9325 0,9290
0,86 0,9405 0,9375 0,9343 0,9310 0,9274
0,88 0,9392 0,9361 0,9328 0,9294 0,9257




Hpodoanenue

Ta

Pﬁ
1,00 1,58 1,56 1,54 1,62
0,90 0,9378 0.9347 0 9313 0,9278 0,9241
0,92 U,9365 0,9333 0,9299 0,9263 0,9224
0.94 0,9352 0,9318 0,9284 0.9247 0,9208
0,96 0,9339 0,9305 0,9269 0.9232 0.9192
0,98 0,9326 0,9291 (,9255 0,9216 0,9175
1,00 0,9313 0,9277 0,9240 0.9201 0.9159
1,02 0,9300 0,9264 0,9226 0,9!86 0,9143
1,04 0,9287 0,9250 0,9211 0.9171 0,9127
1.06 (,9274 0,9237 a,9197 0,0155 0,911}
1,08 0,961 0,9223 0,9183 0,9140 0.9095
1,10 0,9249 0,9210 $,8169 0,9125 0,9079
1,12 0,9236 0,8196 0,9155 Q,9110 0,9063
1,14 0,9223 0.9183 0,9140 0,9095 0,9047
1,16 0,9211 0,9170 0,9126 0,9080 0,9032
1,18 0,9198 0,9157 0,9112 0,9066 0,9015
1,20 0,9186 0.9143 0,9099 0,9051 0.,9000
1,22 0,9174 0,9130 0,9085 0,9035 (), %985
1,24 0,9161 0917 0,9071 0,9022 (.80 9
1,26 0,9149 0 9104 0,9037 0,9007 (,8951
1,28 0,9.37 0,909’ 0,9044 0,t993 {,8939
1,30 0,9125 0,9079 0,9030 0,8078 0,8923
1,32 0,9113 0,9066 0,9016 0,8964 0,8908
1,34 0,910t 0,9053 0,9003 0, 8950 0,8893
1,36 0,9059 0 9041 0, 8990 0,8936 0,8878
1,38 0,9077 0,9028 (,4976 0,:922 (). B863
1,40 0, 9066 0.9016 0,8963 0,8908 {),3848
1,42 0,9054 0,38003 0, 8950 0,8894 0, 8834
1,44 0,9042 0,8991 0,8937 0,8880 0,8819
1,46 0,903! 0,8979 0,8924 0.8866 0 8801
1,48 0,909 0,8967 0,8911 0, 8852 0,8790
1,50 0,9008 0 8955 0,898 0,8839 0,8775
1,582 0,8997 0,8943 0, 8886 0,8825 0,878)
1,54 0.8985 0,893! (,8873 0,8812 0,8747
1,86 0.8974 0,8919 0, 8860 0,8798 0.8733
1,58 0,8963 0,8907 0,8848 0, 8785 0,8719
1,60 0,8952 0,8843 0,8835 0,8772 (,8705
1,62 0,894t 0,8884 0,8823 0, 5759 0. 4691
1,64 0,8930 0,8872 0,8811 0,8746 V,B8677
1,66 0,8920 0,8861 0,8799 0,8733 0, 3663
1,68 0,£909 0,8849 0,8787 0,8720 0, 8650
1,70 0,8898 0,8838 0,8775 0,8707 0 3536
1,72 (), 8888 {).8827 0,8763 0,8695 0 8623
1,74 10,8877 0,8816 0,8751 0,8683 00,8610
1,76 0,8867 0,8805 0,8739 0,8670 0,3597
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ITpodonsenue

Tﬂ
Pn
1,50 1,48 1,46 1,44 1,42

0,02 1,0000 1,00"0 1,0000 1,0000 1,0000
0,04 00,9983 0,9982 0,998 0,9981 0,9980
0,06 0,996% 0,9963 0,996! 0,9959 0 9957
0,08 0,9946 0,9943 0,9941 0,9938 0,9935
0,10 0,9927 0,9923 0,99.0 0,9916 0,9912
0,12 0, 9909 0,999 0.9%00 0,9895 0.9890
0,14 0,9890 0,9885 0,9379 0,9874 0,9667
0,16 0,987] 0,9865 0,9859 0,9852 0,9845
0,18 0,9853 0,9846 0,9839 0,983! 0.9323
0,20 0,9834 0,9826 0,9318 0,9809 0, 9800
0,22 0,9816 0 9807 0,9798 0,9788 0,9778
0,24 0.9797 0,9788 0,9777 0,9767 0,9755
0,26 0,9779 0,9768 0,9757 0,9745 0,9733
0,98 0,9760 0,9749 0.9737 0,9724 0,9710
0.30 0, 9742 0,9729 0,9716 0,9702 0,9688
0,32 0,9723 0,9710 0, 9696 0,9681 0,9665
0,34 0,9705 0,9691 0,9876 0,9660 0,9643
0,36 0,9686 0,9671 0,9655 0,9638 0, 9620
0,38 0,9668 0,9652 0,9635 0,9617 0,9398
0,40 0.9650 0,9633 90,9315 0,9593 0,9576
0,42 0,9631 0,96:3 0,9595 0,9574 0,9553
0,44 0,9613 0,95914 0 9574 0,9553 0,953t
0,46 0,9595 0,9575 0,9554 0,9532 0,9508
0,48 0,9577 0,9556 0,8534 0,951 0,9436
0,50 0,9558 0,9537 0,9514 0,9489 0,9464
0,52 0,9540 0.9518 0,9494 0,9468 0,9441
0,54 90,9522 0.9199 0,9474 0,9447 0,9419
0,56 0.9504 0,9450 0,9453 0,9426 0,9397
0.58 0.9186 0,9460 0,9433 0,9405 0,9374
0 €0 0,9468 0,9441 0,943 0,9384 0,9382
0,62 0,9450 0,9122 0 9393 0,9363 0,9330
0,64 0,9432 0,9403 (,91:73 0,9342 0,9308
0,66 0,9414 0,9384 0 9354 0,9320 0,985
0,68 0,9396 0,9366 0,9334 0,9299 0,9263
0,70 0,9378 0,9347 0,9314 0,9279 0,9241
0,72 0,9360 0,9128 0,9204 | 0,9258 0,9219.
0,74 0,9342 0,93(9 0,92/4 0,9237 0,997
0,76 0,9325 0,9291 0,9254 0,9216 0,9175
0,78 0,9307 0,9272 0,9235 0,9:95 0,9153
0,80 0,9289 0,9253 0,9215 0,9174 0,9131
0,82 0,9272 0,9235 0,9195 0,9153 0,9 09
0,84 0,9254 0,9216 0.9176 .0,9133 0,9087
0,86 0,9237 0,9:98 0,9156 0,9112 0,8)65
0,88 0,9219 0,9179 0,9137 | 0,9091 0,9043




ITpodonrncenue

Pn
1,50 1,48 1,46 1,44 1,42
0,90 0,9202 0,9161 0,9117 0,9071 0,9021
0,92 0,9185 0,9142 0,9098 0,9050 0,8999
0,94 0,9167 0.9124 0,9078 0,9030 0,8978
0,96 0,9150 0,9106 0,9059 0,9009 0,8956
0,98 0,9133 0,9088 0,9040 0,8989 0,8934
1,00 0.9!16 0,9070 0,9021 0,8968 0,8913
1,02 0.9099 0,9052 0,9002 0,8948 0,8591
1,04 0,9081 0,9034 0,8982 0,8928 0,8870
1,06 0,9065 0,9016 0,933 0,6908 0,8848
1,08 0,9048 0,8998 0,8944 0,8888 0,8827
1,10 0,9031 0,8980 0,5925 0,8867 0,8806
1112 0,9014 0,8962 0,8907 0,8847 0,8784
1,14 0,8997 0,5944 0,8488 0,8828 0,8763
1,16 0, 8981 0,8927 0,8869 0,8808 0,8742
1,18 0,8964 0,8909 0,8851 0,8788 0,8721
1,20 0,8947 0, 8592 0,8832 0,8768 0,8700
1,22 0,8931 0,8874 0,8814 0,8749 0,8679
1,24 0,8915 0,8857 0,8795 0,8729 0,8658
1,26 0,8598 0,8840 0,8777 0,8709 0,8637
1,28 0,8852 0,8822 0,8758 0,8690 0,8617
1,30 0,8866 0,8805 00,8740 0,8671 0,8596
1,32 0, 8850 (,8788 0,8722 0, 8651 0,8575
1,34 0,8834 0,8771 0,8704 0.8632 0,8555
1,36 0.8818 0,8754 0,8686 0,8613 0,8535
1,38 0,8802 0,8738 0,8668 0,859 0,8514
1,40 0,8786 0,3721 0,8651 0,8575 0,8494
1,42 0,8771 0,8704 0,8633 0,8556 0,8474
1,44 0,8755 0,688 0,8615 0,8538 0,8454
1,46 0,8740 0,8A71 0,8598 U,8519 0,8434
i,48 0,87.:4 0,8655 0, 8580 0,8500 0,8414
1,50 0,8709 0,8639 0,8563 0,8482 0,8395
1,52 0,8694 0,8623 0,8546 0,8464 0,8375
1,54 0.8679 0,8607 0,8529 0,8445 0,8355
1,56 0,8664 0,8591 0,8512 0,8427 0,8336
1,58 0,8649 0,8575 0,8495 0,8409 0,8317
1,60 0,863+ 0,8559 0.8478 0,8391 0,898
1,62 0,8619 0,8543 0,8462 0,8374 0,8279
1,64 0,8605 0.8528 0,8445 0,8356 0,8260
1,66 0,8590 0,8513 0,8429 0,8339 0.8241
1,68 0,8576 0,8497 0,8412 0,8321 0,8223
1,70 0, 8562 0,8482 0,8396 0,8304 0,8204
1,72 0,8548 0,846 0, 8380 0.8287 0,8186
1,74 0,8533 0.8452 0.8364 0,8270 0,8168
1,76 0,8520 0,8437 0.8348 0,8253 0,8150
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Ilpodoarcenus

Tﬂ
1,40 1,38 1,36 1,31 1,32
1,0000 1,0000 1.0000 1,0000 1,0000
0,9979 0,9978 0,9977 0,9976 0.9974
v, 9955 0,9953 0,9951 0,9948 0,996
0,99832 00,9928 0 9925 (},9921 0,9918
0,9908 0, 9904 0,9899 0,9394 0,9889
O, 0,9385 (},9879 0,9873 0.94%67 0,9360
0, 0 9861 0,9854 00,9847 0.9%40 0,9832
0, 0, 9837 0,9830 0,9821] 0,9312 0,9803
0.1 0,9314 0.9805 0,9795 0,975 0,9774
,: 0,979V 0,9780 0,9769 0,9758 0,9746
0.2 0.9767 0,9755 0,9743 0,9730 0.9717
0, 0,9743 0,9730 0,9717 0,9703 0,9688
G.. 0,8720 0,97L6 0,9691 00,9676 0,9659
0. 0 9696 0, 96R1 0,9665 0,9648 0,9630
g, 0,9672 0,9656 0,9639 0,9621 g,9601
0, 9649 0,9631 0,9613 0,9593 0,9572
0,9625 (,9606 (0,9387 0,9566 0,9543
0,9602 0,9581 0,9560 0 9338 0,9>14
0,9578 0,9557 0,9534 0,9510 0,9485
0,9554 0,9532 0,9503 0,9483 0,9156
0,9531 (,9507 0,9482 0,9155 0,9427
0,9507 0,9482 0,9456 0,9428 0,9398
0,9484 0,9457 0,929 0,9400 0,9469
0,9460 0,9432 0,9403 0 9372 (,9339
0,9436 0,9407 0,9377 0,9344 0,9310
0,52 0,9113 0,9383 0,9351 0,9317 0,9.281
0,54 0.9389 0,0358 0,9324 0,9289 0,8251
0,56 0,9366 0,9333 0,9298 0,9.61 0,9222
0,58 0,9342 0,9308 0,9272 0,9233 0,9193
0,60 0,9319 0,9283 U,9246 0,9206 0,9163
0,62 0.9295 0,9258 0,9219 0,9178 0,9134
0.64 0,9272 0,9234 0,9193 0,9150 0,9104
0,66 0,9248 0,9209 0,916/ 0.9122 0,9075
0,68 0,9225 0,9184 0,9141 0,9094 0,9045
0,70 0,9201 0,9159 0,9114 0,9067 0,9016
0,72 0.9178 (,9134 0,9088 0.9039 0,5986
0.74 0,9155 00,9110 0,9062 0,9011 U,8957
0,76 0.9131 0,9085 0,9035 0,8983 0,8927
0.78 (0,9108 g, 9060 0,9009 0.8955 0,8597
0.80 0,9085 0,9035 0,8983 0,8927 U,8868
0,9061 0,9011 0,8957 0,8899 0,8838
0,9038 0, 8936 0.6931 0,8872 0- 8809
0 9015 0, 896! 0, 5904 0, 8844 0,8779
0, 8992 0,8937 0, 8878 0,8816 0,8749



Il podoarcenus

Pﬁ
1,40 1,38 b 33 1,34 1,32

0,90 0,8968 0,8912 0.8852 0 8788 0, 8720
0,92 0,8945 0,8888 (,8826 0,8760 0, 8690
0,94 0,8922 0,8863 0,8800 0,8732 0, 8660
0,96 0, 8899 0,8339 0,8774 0,8705 0, 8631
0,98 0,8876 0,8814 0,8748 0,8677 0, 8601
1,00 0,8853 0,8790 0,8722 0,8649 0,8571
1,02 0,8830 0,8765 0, 8696 0,8622 0,8542
1,04 0,8808 0,8741 0,8670 0,85%4 0,8512
1,06 0,8785 0,8717 0,864 0,8556 0,8483
1,08 0,8762 0, 8693 0.8618 0.8539 0,8453
1,10 0,739 0,8668 0,8592 0,851 0,8424
1,12 0,8717 0, 8644 0,8567 0,8484 0,8394
1,14 0.+694 0. 8620 0,8541 0,8456 0,8365
1,16 0,8672 0,8596 0.8515 0,829 0.8335
1,18 0,8649 0, 8572 0,8490 0, 8401 0,8306
1,20 0,8627 0,8548 0,8464 0,8374 0,8276
1.22 0, 8604 0,8525 0,8439 0,8347 0.8247
1,24 0,8582 0, 8501 0,8413 0,839 u,8218
1,26 0,8560 0,8477 0,84388 0,8292 0,8189
1,28 0,8538 0,8454 0,8364 0,8265 0,8160
1,30 0,8516 0,8430 0,8338 0,8238 0,8131
1,32 0,8494 0,8407 0,831 0,8211 0,8102
1,34 0,8472 0, 8383 0,8287 0,8184 0,8073
i,36 0,8450 0, 8360 0,8262 0,8157 0, 8044
1,38 0,8429 0,8337 U,8238 0,813l 0,8015
1,40 0, 8407 0,8314 0,8213 0,8104 0,7986
1,42 0,8386 0,8291 0,8188 0,8078 0,795
1,44 0. ,8364 0, 8268 0,8.64 0,8051 0,7929
1,46 0,8343 0,8245 0,8139 0,8025 ¢, 7901
1,48 0,8322 0,8222 0,8115 0,7999 0,7873
1,50 0,8301 0, 8200 0,8091 0.7973 0,7845
1,52 0,8280 0,8177 0,8067 0,7947 0,7817
1,54 0,829 0,8155 0,8043 0,7921 (,7789
1,56 0,8238 0,8133 0,80.9 0,7895 (.7761
1,58 0,8218 0,8111 0,7995 0,787V 0,7733
1,60 0,8197 0,8089 0,7971 0,7844 0,7706
1,62 0,8177 0, 8067 0.7948 0,7819 0,7679
1,64 0,8157 0,8045 0,79 :5 0,7794 0,7652
1,66 0,8137 0,8u24 0,7932 0,7769 0,7625
1,68 0,8117 0,8u02 0,7879 0,7744 0,7593
1,70 0,8097 0,798l 0,7836 0,7720 0,7572
1,72 0,8077 0,7960 0,783 0.7695 0,7545
1,74 0,8058 U, 7939 0,781 0,7671 0,7519
1,76 0,8039 0,7918 Q,7788 0.7647 0,7493
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Hpodoascenue

TII
1,30 1,28 1,26 1,24 1,22
0,02 1,0000 1,0000 1,0000 1,0000 1,0000
0,04 0,9973 0,9972 0,9971 0,9970 0,9968
0,06 0,9943 0,9941 0,9938 0,9935 0,9932
0,08 0,9914 0,9909 0,9905 0, 9901 0,98986
0,10 0,9884 0,9878 0,9872 0,9866 0,9859
0,12 0,9854 0,9846 0,9839 0,983t 0,9823
0,14 0,9824 00,9815 0,9806 0,9796 0,9786
0,16 0,9793 0 9783 0.9772 0,9761 0,9749
0,18 0,9763 0,9752 0,9739 0,9726 0,9712
0,20 0,9733 0,9720 0,9706 0,9691 0,9675
0,22 0,9703 0,9688 0,9672 0,9656 0,9638
0,24 0,9672 0,9656 0,9638 0,9620 0,9601
0,26 0,9642 0,9624 0,9605 0,9585 0,9563
0,28 0,9612 0,9592 0,9571 0,9549 0,9526
0,30 0,9581 0,9560 0,9537 0,9513 0,9488
0,32 0.9551 0,9528 0,9503 0,9478 0,9450
0,34 0,9520 0,9495 0,9469 0,9142 0,9412
0,36 0,9489 0,9463 0,9435 (},9406 0,9374
0,38 0.9459 0,9431 0,9401 0,9369 0,9336
0,40 0,9128 0,9398 0,9367 00,9333 0,9298
0,42 0,9397 0,9366 0,9332 0,9297 0,9259
0,44 0.9366 0,9333 0,9298 0, 9260 00,9220
0.46 0,9336 0,9300 0,9263 0,9224 0,9182
0,48 0,9305 0,9268 0,9229 0,9187 0,9143
0,50 0,9274 0,9235 0,9194 0,9150 0,9104
0,52 0,9243 0,9202 0,9159 0,9113 0,9065
0,54 0,9212 0,9169 0,9124 0,9076 0,9025
0,56 0,9180 0,9136 0,9089 0,9039 0,8986
0,58 0,9149 0,9103 0 9054 0,9002 0,8916
0,60 0,9118 0,9070 0,9019 0, 8965 0, 8906
0,62 0,987 0,9037 0, 8984 0,8927 0,8867
0.64 0,9056 0, 9004 0, 8949 0,8890 0,8826
0,66 0.9024 0, 8971 0,89:3 0,8852 0,8786
0,68 0,8993 0,8947 0,8878 0,8814 0,8746
0,70 0,8962 0, 8904 0,8842 0,8776 0,8705
0,72 Q,8930 0,8870 0,8807 0,8738 0, 8665
0,74 0, 8899 0, 8837 0, 8771 0,8700 0,8624
0,76 0,8867 0,8803 0,8735 0,8662 0, 8583
0,78 0,8836 0,8770 0,8699 0,8624 0,8542
0,80 0,8804 0,8736 0,8663 ¢,8585 0,8501
0,82 0,8773 0,8703 0,8627 0,8547 0,8460
0,84 0,874! 0,8669 0, 8591 0,8508 0,8418
0,86 0,879 0,8635 0,8555 0, 8469 0,8377
0,88 0,8678 0, 8601 0,8519 0,8431 0,8335



ITpodoaxcenue

1,30 1,28 1,26 1,24 1,22

0,90 0, 8646 0,8567 0,8483 0,8392 0,8293
0,92 0,8615 0,8534 0,8447 0,8353 0, 8951
0,94 0,8583 ¢, 8500 0,8410 0,8313 0,8209
0,96 0,8551 0,8436 0,8374 0,8274 0,8166
0,98 0.85.9 0,8432 0,8337 0,8235 0,8124
1,00 0,8488 0 8398 0,8301 0,8196 0,8081
1,02 0.,8456 0,8364 0,8261 0,816 0,8039
1,04 0,8424 0,8330 0,82¢7 0.8'17 0,7996
1,06 0,8393 0,8296 0,8191 0,8077 0,7953
1,08 0, 8361 0,8262 0,8154 0, 8037 0,7910
0,8329 0,8228 0.8117 0,7998 0, 7857

0,8298 0.8194 0,8081 0,7958 0,7824

0,8.66 0,8159 0,8044 0,7918 0.7780

0,8234 0,8126 0, 8007 0.7878 0 7737

0,8203 0, 8091 0,7970 0,7838 0,7693

0,8171 0,8057 0,7933 0,7798 0,7650

0,8140 0.8023 0,7897 0.7758 0,7606

0,8108 0,7989 0,7860 0.7718 v, 7562

0,8077 0,7955 0,7823 00,7678 0,7519

0,8045 0,7921 90,7786 0,7638 0,7475

0,8014 0,7888 0.7750 0,7598 0,7431

0,7983 0,7854 0,7713 0,7558 0,7387

0,7952 0,7820 0,7676 0,7518 0,7344

0,7921 0,7786 0,7640 0,7478 0,7300

38 0,7889 0,7753 0,7603 0,7438 0,7256
1,40 0.7858 0,7719 0,7566 0,7398 0,7212
1,42 0,7828 0,7686 0,7530 0,7359 0,7169
1,44 0,7797 0.7652 0,7494 0.73'9 0,7125
1,46 0,7766 0,7619 0,7458 0.,7279 0.7082
1,48 0,7736 0,7586 0,7422 0,7240 0,7038
1,50 0,7705 0,7553 0,7386 0,7201 0,€995
1,52 0,7675 0,7520 0.7350 0,7162 0,6952
1,54 0,7645 0,7487 0.7314 0,7123 0,6909
1,56 0.7615 0,7:54 0,7279 0,7084 0,6366
1,58 0,7585 0,7422 0,7243 0,7045 00,6824
1,60 0,7555 0,7390 0,7208 0,7007 0,6782
1,62 0,7526 0 7358 0.7'73 0,06969 0,6740
1,64 0,7496 0,736 0,7139 0,6931 0.6699
1,66 0,7467 0,7 9¢ 0 7104 0,6£93 0,6657
1,68 0,7448 0,7.63 0,7070 0,6856 0,6617
1,70 0,7410 0,7232 0,7036 0.6819 0.6576
1,72 0,7381 0 7201 0,7003 0,6782 0,6536
1,74 0,7353 0.7:71 0,6969 0,6746 0,6497
1,76 0,7325 0,7140 0,6936 0,6710 0,6458



TIPHJIOXEHHE 4

OHPENIENEHHE HOMUYECTBA TA3A MO PESVALTATAM M3MEPEHUS

1, Koauyecrso rasa, npoisejllee 4Yepes HIMEPHTENbHLHA KOMIVIEKS, OMIPEAeNAOT!

HENOCPEJCTBEHHO [0 MOKA3AHHAM Vy CYUTYHKA CYMMApHOMO KoJHUecTea rasa,
€CJIH HU3MEeDHTENbHbH KOMILIEKC ABTOMATHYECKH peliaeT OJZHO H3  yPaBHeHHHA (20)
uan (21);

pacdeTHHM NyTeM B COOTBETCTBHH ¢ ogHof H3 dopmya (69) man (70) mpm no-
Pasae/bHOM OIpeJE/JeHHH KaX/JOro HS MapaMeTpoB IryTeM NAaHHMETDHPOBAHHA CY-
TOYHHX JHArpaMM €0 CEKTOpaM BLIOPAHHOrO YDABHEHHA, T. €. NPH NOJAHOM OTCYTCT-
BHH ABTOMATH3AUHH NPOLECCa HAMEPEHHA KOJNHYECTBA rasa:

n m /'-__'—_
Vi 373 3,9986%1; 3%, - €1k, Y _oudPuy p,. (69)
=1 ]=l Puf
- — Ap;iP;
Vo= S 3 215,085, By ek ‘/ 0Py py, (70)
=1 =1 PuiTiiKeil
npsyes
Re=Tg—T = Z Av= 2 (T =75 (71)

j=!

pacdeTdpiM WyTeM B COOTBETCTBHH C mmoﬁ 13 dopmyan (72) unam (73) npu vac-
THYHOH (HEemONHOH) ABTOMATH3AWHK I[polecca H3MEPeHHS KOJIHYeCTBA I'dsd, ITPHHEM
OHH MOTYT BUIOHSMEHATECH B 33BUPHMOCTH 0T GYHKIHOHAJILHOM BO3MOMHOCTH Bbl-
YHC/ITEIBLHOTO ycrpoi&cma (to = Tp—Ty — OTCUETHHIH NEPHON BPEMEHH):

n
)
Z s‘ ‘lKB} ]H 3,99860d3,V ¢ AP dv; (72)
i=} l"‘1 pr “'j
n rn S”K i1 APP;
=Z ol ’v 215,082,a%, |/ —F—dr, (73)
t=1 —leH,r KCU i ¢

TAE N — KOJIHYECTBO H3MEDHTEJIbHWX TPYGOIDOBOAOB;
m — KOQJIHIeCTBO HHTEPBAJMOB BDEMEHH ] B OTCHYCTHOM NEpHOAE;
Y&PTOUYKA Hajn oBboanauennem napamMerpoB yKasHBaeT Ha TO, UTO 3HaYeHHe
napaMeTpoB OCPEAHeHO 33 BHOpAaHHWA HHTePBaJ BpeMeHH (T . ,— 7T,
Toa aHakoM Murerpana CToftr QYHKUHH, peulaeMhe BRYHCAHTENLHHWM YCTPOHCT-
Bov. HMaMmenenne mapamerpoB, CTOSAWIKMX O HHTETPANIOM, ABTOMATHYECKH YUYHTHIBA-
10T BRYHCAHTENbHEM YCTPOACTBOM.
3HanH CYMMHPOBAHHS N0 K3MEPHUTEJBHBIM TPYGOMpPOBONAM H INO HHTEpBANaM
BPeMGHH MOTYT MEHSTBCS MEecTaMy
2. Buuncienusl KOJIM4eCTBA ra3a B KOHKPeTHHX CJ1yUasX MOTYT GHTb YNpOLIeHH
NyTev BLIHECEHHA HOKOTOPHIX NapaMeTpOB 32 3HAKH CYMMHDOB2HHA INPH OOGJﬂOIl&-
HifH CAGAYIOLHX YCNOBHA JJA NapaMerpoB, H3MOHEHHS KOTODMX He YUHTHIBAET BH-
43CIHTRAD.
eclid B TeYeHHe BCEr0 DAcUeTHOrO HePHOLA CYMMHDPOBAHHA HaubOJblIee U3MeHe-
HiHe OJHOHMEHHLX NapaMeTpOB BO BCeX H3MEPHTeNbHHX TPYOONpPOBOAAX, BbipaMXeH-
HOe B IFpOUEHTaX OT W\ CPEIHero 3HAYGHHSA, HE MpeBHILAeT 1/3 MOrpeuliHoCTH HX on-
pelednieHns, T € INpH
4+ — [+
XX 100<5 | (74)
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rxe X3 - moGofi H3 napaMeTpoB ypaBReHHR Ko/HYecTBa rasa, a

n
5 R (75)
= P .

TO 3TH NapaMeTPH MOryT OBITb BblHECEHBH 33 3HAK CYMMHPOBaHHA 0 H3MEPHTENb-
n
HHM TPYOONpPOBOIAM lzl ; K HHM, KaK HPaBWIo, OTHOCAT Oy, Ky, Ky, do, & (npH &3>

> 0,998), Kg, pu» p. P, T, K. (nmocrenwne ueTHpe NapaMeTpa B Caydae, eClH
CeUeHHE KOJJISKTOP2 DaBHO CyMMe cedeniil H3MEPHTeNBHHEX TPYSORDPOBOJOS);

€C/IH B TEe4YeHHE BCEro OTCYETHONO NEPHOJA ONpPeJieJieHKS KOJHYeCcTBa rasa To =
=1T4—T; MEXAY ABYMS JIOOGHIMH UIMEPEHHSAMH OLHOIO H3 NapaMeTpoB HaH6OAb-
uiee H3MEHEHHE, BHIPAMKEHHOe B HPOUEHTaX 10 OTHOWEHHIO K CyMMe pe3yJbTaToB
HaMepeHHH, He NpeBhiltaeT OXHOM TPETH NOTPEMIHOCTH HX ONPEJENeHH:d, T. €. NpH

Xj—Xi

Xjpi+X,
T0 9TH MapaMeTpe MOTYT OHTH BLIHECEHB! 38 3HAK CYMMHPOBAHHS IO BDeMEHH
m

.100<‘_’;_ : (76)

121‘ K HHUM, Kak DpaBujio, oTHoCAT Oy, Ky , Kn. do, Kp , (mocaepnuit napamerp
B cydae, ecan R e > 10F);

ecnn ycnosre (76) #e oo6JI0LeHO, HO B TeYeHHe BCErO OTCUETHOrO NEpHOXA OI-
pelleieHHs KOJIHUECTBA rasa Tg =Ty — T; [IPOH3BE/I€HHe, BHPANKEHHOE B NPOLEHTAX,
HaHOOJbIIHX OTHOCHTEJNBLHHX HAMEeMeHHHl Aa% Jobbix mapaMerpeB X'’ u X7 3a oaun
M TOT )Xe HHTepBak BpeMeHH Az, = =, ., — %; HC NPEBHIAET YLABOCHHOIO 3HAUEHHS

HX CYMMAPHOK ROPPRIUHOCTH, T, € MpH
X, —X; X —X,
j+1 i+l ! SSErCE
2 L L1002 V oof 40, (7
XX X +X el
TO DapaMerp ¢ HAaHMEHLIIHM OTHOCHTE/BHbIM M3MeHeHHeM MOXKeT OBiTb BhIHECeH 3a
m

3HaK CYMMHDOBAHHA 1O BpeMeHH 2 , K HHM, Kak mpasuno, otiocarcs Kp, Ks, Pu,
]-:
K¢ u B HekoTophiX cayuanax T, p  u P;
ecmn yeaomue (77) coGaofeHO He AAS BCeX NAPaMeTpoB, TO AJS BCEX OCTaB-
IIEXCA BeChb PaCUeTHHH nepHoa ONpefeseHHs KOAHUYeCTBA ra3a HeoOXOofHMO pa3GHTBL
Ha HHTepPBaJH BpPEMeHH TaKHM o6pa3oM, 4106 GH0 coGamiofieno ycaoBue (71) H
<Jlegyiolee:

z A X!+1—X!Xi+1 —X;

TipHYSM HeT Heodxo.wnmocrn ,moﬁqma'ruca, 4TO6Ll Boe HHTEPBAJH OHM paBHE MEKAY
coboil;
npH cobuofeHHH YenoBHi (74), (76) u (77) ans Bcex napaMerpos, Kpome A P,
H WX TIOpa3ieABHOM HIMEDEeHHH PactieT KOJHYeCTBa ra3a MOXHO NPOH3BOAHTL N0 OA-
HOH H3 opMmyn

1002 Vo2 yo? (78)

x '

/ _n
Vi=3.99862 22 2K, L P B/ 2P, (-m) (79)
Pu i1
HIH
V.=215,08a %K, |/ = TP 2 VAP, (ta—T1). (80)
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3. I'Ipu BEIMIC/AEHHH KOJIHYE€CTBA rasa CcpeaHHe 3Ha4YeHHd [AapaMeTpoB onpeienas-

10T creaywliuM o6pasoM:
HO pe3yJbTaTaM NAaHHMETDHPOBAHHRA AHArPaMMRLHX 3anHcedl — A/ napamer-

POB, 3HayenHs KOTOPHX HENPEPHIBHO DETHCTPHPYIOT: Nepenaja jaasienns A P, ns6ul-

TOYHOTO jAaBJeHHs Py # TeMIepaTypH f;
[0 CpeHeMY 3HAYEHHIO PE3YVIbTATOB NMEPUOAHYECKHX HaMepeHui

m
3 X, (81)

npHYeM, eCTH napaMeTp H3MEPSIOT ONHH pas B CYTKH (pPy, Ps, as, fp), TO cpepuee
3HaYeHHe OnpelesioT Kak CpefHee apR(pMeTHUeCKOe ABYX 3HaYeHHH (3¢ 1eKyiHe

UpeRILeCTRYIOlIHe CYTKH);
No NacOOPTHHM RAHHBIM— JJAS NapaMeTPOoB, 3HAYGHHS KOTOPHX ONDEAEJAT B

mpollecoe aTTECTAUHH H NOBePKH: AHAMETPAa UHAMHADHYSCKOH YaoTH OTBEepCTHS 4o,

BHYTDEHHEro IHaMeTpPa H3MEepHTeNbHoro TpyGonposoxa D,
no ¢opmyaaM (6)—(19) c npumeneHHeM CPeIHEX 3HAYEHHA Napaw.TpPOB, onpe-
JeNleHHHX Bbille NJis fapaMeTpos, 3asHcaumx ot do, D, AP, P, T, 0y, as. (fp), Qu.

IIPHIOXEHHE 5

CCCP
MHHHCTEPCTBO T'A30BOH TNIPOMBIINJIEHHOCTH

Bcecoroasoe NpoH3BoACTBEHHOE O0LeHHEHHR

Tlpoussoacneennoe obbegunenHe .

JITTY

MACHOPT

M3IMEPHTENLHOTO KOMIINEKCa [HaumeHoBaHKE)
NYRKTZ KOMMEPYECKOro yuera KONMYecYsa rasa

(HanMeHOBaAHUE MYHKTA)

Ilycx B sxcnnyatanuio ¢

IlepHOXAYKOCTL NOBEPKH . . .pa3 B rof
19 r.
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1. JIauup OpAMNX YYACTKOB H3MEPHTENbHBIX TPYGONDOBOEOB N0 HANPABACHUIO

IOTOKa rasa, M, npuBenensl B Taba. 1.

Ta6anrua 1*

Homep Tpy6onposeas

Yyacrox
1 2 3 4

Ot Kosaextopa A0 KpaHa Ne | — — — —
Ot kpaHa Ne 1 no Xonena Ne 1 4,5 4,51 4,61 4,5
Or xoneHa Ne | mo0 xoJena Ne 2, nepneHaHKyasp-

HOro X Kosjewy Ne 1 15 13 1105 8.4
Or kostena Ne 2 xo auadparul 41 39 | 36,5]34,4
Ot auadparMu 10 KoneHa Ne 3 11,6 I,58 11,3} 11,3

* CooTBeTCTBYET . 4.2 HacToAMER METOAHKH.

2. MecTonoMOme N HIMEPHTEALHHX NpeobpasoBaTesiell OTHOCHTE/NLHO HOPMaAH-
30BaHHOf AHA(pPArMH O HaNPaBACKHI NMOTOKAZ rasa, M, NpHBEfeHH - raba 2.

TaGaunya 2%

MecTonoa0KEeRre M llonMeHOBaRe NPeobpPasoBaATEAR

Howmep tpy6onposoaa

1 2 3 4
Mepen anagparmoit
TepMOMETD PTYTHHH 30,8 30,8 | 30,81 30,8
Ot6op () nepenana jaBueHus M JaBAEHHS ra-
aa 0,0252 10,0250{0,0253/0,0251
3a auadparmoit
Or6op (—) nepemajna AaBJIEHHA 0,0248 0,0250]0,0249]0,0251
TepMOMETP OOTIPOTHBAEHHS 5 5 5 5
TepMOMeTP MaHOMETPHAECKHH 5,5 5,5 5,5| 5,5
ManomeTp noxasuBaouHi 7.8 78] 7.5 7.5

Or6op rasa gam npeoGpasosatenefl NJIOTHOCTH
rasa H OmpesesieHHe ero BIAXHOCTH ¢ KOJLIEKTOpa

* CootBerctByer n, 4.2 HacTosILIe# METOXHKKH.

C koanekropa

3. Cpenmue 1o WecTH Pas3/iHYHKIM MHaMeTPAJbHHM HATPABAEHHSNM B ABYX IIO-
mepeyHBX ceueHHsx (Ha paccrosHud 25 MM # 2 D nepex K 2 D 3a puadparmoit)
3HAYeHHA BHYTPEHHHX XHAMETPOS HSMEpDHTEJbHLIX TpPYGOIpPOBOJLOB, ONpele]eHHEe
no pesyabraTaM Hsmepenuit (npotoxosn Ne | or 15.03.78), nmpusexeHw B rtaba. 3.
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Ta6bauua 3°*

Homep Tpybonposona

XapaKTepueThka Cpeanudt gnamerp
1 2 3 4 no BCeM TpyGonpo-
BOAAM

Cpegune 3HaYeHHs BHYTpEHHHX NHa- |726,921727,121727,18(727,14 727,30

MeTpoB (3a/mepen) 727,97|727,00|727, 24726, 9
OvknoHense nuameTpos oT uX cpex-{ 0,02 1 0,004] 0,01 | 0,007
Hero 3HaveHus (3a/mepen) 0,01 | 0,007[0,063 | 0,008

* CoOoTBEeTCTBYET I, 4.4 HacTosilled METOAHKH.

4. Cpeasne MO DPASJIHYHBIM THAMETPAJBHLIM HamMpaBjeHKAM (Y€THPe Hanpas.e-
HHA) 3HaYeHHs AHAMETPOB OTBEPCTHH IHadparM, oupefedeHkble M0  pPe3yabTaTaM
H3mepenuil (mpotokoa Ne 1 or 15.03.78), npuseseru B Taba. 4.

TaGauwma 4*

Homep rpyGonposoxa

CpeIAHHA AnaMeTp

XapakTepucrTuka no BCem TpyGoupo-
1 2 3 4 BOAAM
CpemHme 3HaueHHA AHAMETDOB 489,69)489,61/|489,53/489, 64 489,62

OrtkiaoHenre QuaMerpoB oT ux cped- | 0,015 0,002} 0,018} 0,005
HETO 3HaveHds

* CoorsercTByeT N. 4.5. HacToAWed METOXHKH.

Hnas Beex auabparm npuunMaor P=d,/D=489,62/727,05=0,67343, Tak KaK
0.5<B <07, 7o Aay=Aag=Aaz=0; A=0,36078; @y =0,6737 [(cM. bopmyny (6)]

5. Huamerpnl Tpex cexUud, MM, H OTHOCHTeNbHHE  BEJAHYHNH  BEHICTYNOB
(kD -100), %, Mexay ¢aaHUaMi CeKUHH NPAMOTO YYaCTKA H3MEDHTENbHEX TPYGO-
npongjl}ms Ha paccrosHuH 54 u 17,7 M OT HOPMaNHIOBaHHON AHappParMu NPHBEACHH
8 rabn. 3.

Ta6auuwa 5*

Homep TpyGonposoaa
XapakrepucTHka
i 2 3 4
Huamerp cexnmi
nepBoit 726,84 [726,84|727,55|726,31
BTODPOM 726,86 |726,86|728,43)726,65
TPeThei 726,89 {726,89|727,40(727,10
/D100 na paccroaunn 17,7 M
124 D} (33) 0,06 0,06 0 | 0,02
h/D-100 ya paccrosunn 54 M
1374 D} (33) 0,003 ] 0,003 0,12 ] 0,05

* Coomsercrayer n. 4.6. RacTosllel METONHKH (¥y =0).
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6. Cwvewenns oceff WIINHAPHYECKOR YacTH OTBEPCTHA AHAGPArMbl Il Hiveph-
TenbHOro Tpybonposona y TpybomposomoB Ne 1, 2, 3, 4 pasno 0,4; 0.3; 0,2 10,5 MM
COOTBETCTBEHHO, YTO COOTBETCTBYET N. 4.7 HACTOSIILER MCTOXHKH.

7. TlonmpaBoYHLIA MHOMXIITEJNb HA LIEPOXOBATOCTh BHYTPEHHEH NOBCPXHOCTH H3Me-
pureabHbX Tpydonpomoaos Ky no . 1.2.1 pased emuHHUe, Tak Kak D>300 ww;
Oy =0.

8. [TonpaBoYHHIH MHOMHTEIb BXOIHOH KpOMXH anagparmbl K no m, 1 2.1 pasex
eJHIHLe, TaK KaK D» 300 MM; O =0,

?. YcroBHa KCnIyaTallwH Cpeacms HaMepeHuit (cM. n. 4.9.6 nacroswelr mero-
AHKH),

9.1, HaMepuresstne TpyGONpOBOAN ¢ aHAQparMaMH, TEPMOMETPHl COUDOTHBJE-
HUH, PTYTHHE H MaHOMETpHIeCKHE, a TaKXe MaHOMeTphl NoKa3hBamollne I npeobpa-
30BaTeNb BJAXHOCTH DACHOJIOXGHH HAa OTKDHITOM BO3AYXe IIPH TEMNCPATYPE OKpY-
Jawllel cpeabl B AHanasone oT —40 ao —50°C,

9.2. Hamepurtennnuie npeoGpaszoBartens Nepelaja AaBjeHHS, J4BJelinf, MI0THO-
CTY Tasa TPH HOPMAJbHLIX YCJOBHAX, CaMOMHIiylyHe NPHOOPH MNepenaila jaBjeHHsA
H JaBJeHHA PaCNoOJONKeHbhl BO B3DHBOONACHOM IIOMEUIEHHH NPH TeMIepaTrype OKpY-
Kalowei cpeas or 10 no 50°C.

9.3. BoluHCAHTENbHOE YCTPOHCTBO M CAMONHWIYIIHe NPHOOPH TeMIepaTypw pac-
g&ngmeum B OOBIYHOM NOMEILIeHHH NPH TeMnepaType oKpykaioweh cpeaw ot 20 a0

Yic10BHA IKCINMIYATALHH COOTBETCTBYIOT YCAOBHSM (HPMHL.

10. JuanasoHs H3IMeHeHHH KOHTPOJHpYeMHX mapaMerpos, %, omlpe.p.ciinte na
OCHOBe H3yueHHS AHarpaMm caMonHwyiux npubopos (nporokoa Ne 2 or 20.03.78}
H COQTBETCTBYIOUIHE TeXHHYECKHM XapakTepHcTHKaM (HPMB INpHBeleHnl B Taba. 6

Tabanuna 6

Jlannwe 32 paGrioraemnil nepuoa
Haulonb- Makcn-
Koutpoaupyembit napaverp Cpea- wiee i iMe-| Maabnoe
HEe¢ 3HAa- HEeHHe OT- | Orh0He-
vetive (40) HocHTeanHO| Hue napa-
cpeanero METHOB 32
3naYeHNd, | CYTKH, %,
%, (41) (43)
INepenaa AaBieHns Ha guagparve A P 0,15 +10 40
AbScomoTiioe aamieuye rasza P 50 +8.0 1,0
Temneparypa rasa 7 308 +3,0 1.5
ITroTHOCTe Ta3a NPH HOPMAJBHHX YCHOBHAX Py 0,759 =+1,5 0,00
Koshduument cxumaemoctn rasa K¢ 0,899 =+1,0 0,003
Konuuectso rasa B cytuu Vi 60 +20 1,5
Koadbdnuuuent pacCilnypeiins rasa € 0,9983 +0,08 0,00
Ionpapouskii MHOXHMTEAbL Ha wHeae PefiHoaniaca
Kp 1,0003 +0,01 | 0,00
TMonpapoyHbl MHOXHTEAb Ha BAaMHOCTH rasa | 0,9994 +0,04 | 0,00
B

Ilepenaant gaBjeRHst Ha HOPMAaJH30BAaHHHX AHaparMax Bo3pacralor oT 14 Jo
25 % B 3aBHCHMOCTH OT BO3PaCTaHHA NOPAAKOBHIX HOMEPOB H3MEePHTENbLHHIX TpY-
6onpoBOZOB, B KOTOPHE OHH BMOHTHPOBaHH, T. €. MOTOKH rasa 10 H3MEpHTEJbHHM
TpyOOnpoOBONaM pachipejiesieHsl HePaBHOMEPHO.

Ocranuibe napamMeTpn AAS BCeX H3MEDHTENLHHX TPYGONPOBOLOB OLHHAKOBHI.

I1. Merposoryyeckue XapaKTEDHCTHKH H3IMEPHTEABHHX CPEACT8 K TNOrPelIHOCTH
oflpejle/IeHHs NapaMeTpos ypaBHeHHE pacieTa KOJHYECTBa rass.

49



11.1. Tosepennnle cpeacTBa U3MepeHHN NpHBeAeHsw B Tala. 7.

Tabanuma 7
TMorpewrnacTb
HauMmenoBaHue CPEACTBE M3MepeHHA
3HayenHe
Bua no macnopry

Camonvuyume AuOMaHOMETPLl
SupMu «PoxcHopoy (AHana3OH H3Me-
penns 00,25 krefem?)

HPME
N3AMEPEHUS

Camonumymuiti MaHOMETD
<«Qoxcbopo» (Auanaszon
0--80 Krc/cm?)

Casmonnwyunit MAHOMETPHYECKRH
TepMomerp (pupMH «Poxrc6IpO» (gHa-
masoH HaMepenudt 0—100°C)

Tlnanumerp KopHeBol oupMH <«Po-
KCOOpO»

TepMmoMmeTp prTyTHHE C LEHOK flefe-
#ua 0,1 °C

Becu ananuruyeckie BJIA-200

Cpeacrsa uaMepeHHH KOMIOHEHTHO-
TO cocraBa

Bapomerp MJ-49-2

CpeacrBa HaMepeHUA BJIaXXHOCTH ra-
3a

IIpuBeneHHas 3anmucH nokasa-
HHi n,%

OrnocyreNbHaf CKODOCTH Ile-
pemelenas quarpaMMu 8x , %

IlpnBenennast sanucy nokasa-
uui 85, %

OTHOCHTENbHAR CKOPOCTH Ie-
peMellenns xHanpamvul Ox, %

TlpuBenennas sanucH nokasa-
nufi 8y,

OTHOCHTENBHAS CKOPOCTH Te-
pemewenss anarpamMmsl 8¢, %

TlpHBsesentasds  HHTerpHDOBa-
nus Oy, %
AG6conoTHag 4 ¢4, °C

AGcoaiotHan A my, mr

Ornocurensuan 8y, 8cg,: %
AbcomioTnas  APg, MM. pr. CT.

IMpusegenmas 8, , %

0,2

1,0
u,2

0,2
0,3
0,1

0,2

0,08

MeTposorayeckHe XapaKTEPHCTHKH NOBEPEHHHX CPeJACTS H3MepeHHA COOTBeTCT-
ByloT Tpe6oBaHnaM mim. 4.11.1 u 4.11.2 Hacrosine®t MeTo KM,

11.2. BuumcanTesibHOe YCTPOACTBO C HIMEPHTEJIbHHIMH Npeolpas’onaTesisiMu.

BuuncanTeNbHOe YCTPOACTBO C H3MEpHTEABLHHME NpeoSpa3oBaTessiMH nepenana
JaBJIeHHA, NaBleHHR H TeMoeparypel rasa pellaeT ypaBHeHHe C/ISAYIOUEro THIA:

V}t= K}'

APP

T

rae Vy— KOMu4ecTBO rasa, Npollefluee yepe3 OTBEPCTHE AHAa(parMu, Mm%

K — nocrosunas ypassenus K=21,09¢ Pt .
O PupKep

€p B.p

A P — nepenaj namnenust Ha RHadparme, K0cfom?;
P u T — COOTBETCTBERHO 3HaveHHR abCOJIIOTHOIO XABJGHHA H TeMllepaTypH rasa,

kocfom® u K

d T — GeckoseyHo MaJHd OTPE30K BPeMEHH, 4;

Ty Ty
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PeayibTarel ONPeNeNIeHHs NPeNeNbHON OTHOCHTEBHOH NMOTPEULIHOCTH  BbIWHCJIH-
TEJBHOro ycTpofcTBa, %, MO TPEM H3MEpPeHHAM NPH KaxAOM H3 3uauennii A P, P
u T npusenern B Tabs. 8

Tabnunga B

5, now APTAP, %

P, wrefemt 7. K 1,0 0,7225 0,49 0,25 0,09
30,0332 323,15 —_ —0,12 —0,13 —0,14 —0,67
40,0332 323,15 — —0,21 —0,40 —0,60 —0,97
50,0332 293,15 —0,32 —0,15 —0,24 | —0,34 —1,35

323,15 —0,22 —0,15 —0,36 —0,58 —0,71
80,0332 323,15 -0,52 —0,61 -0,64 -(,68 —1,00
50,0332 353,15 +40,17 40,11 +0,31 -+0,52 +0,96

Ilpunnmas BO BHHMaHHE AHANa30H HM3MEHEHH KOHTPOJHPYEMBbIX [apaMeTpoB
{cM. m, 110 macnopra), a TakKe MaKCHMAALHYIO MPOSKTHYIO CNOCOGHOCTL NYHKTA Ytie-
Ta KosHuecrBa rasa (0,8 man. M3/u X4 Tpy6n=76,8 MJAH. M3 B cYT) H 3KCHEpPHMeEH-
TaJbHHe AAHHHE ONpele/eHHA NPeaeJtHOH OTHOCHTEJIBHOH NMOrpeuwrHocTi (M. taGa.
8 nacnopra), AenaoT cACAYIOMMES BHUOAH):
pabounii 1Hana3oH H3MEPEHHA KOJHYeCTBA a3a JIEXKHT B Npejeaax

60-0,8 60-1.2
755 100=62,5% <V 75— 100=93,75%;

nmpelaeibHast OTHOCHTE/NbHAA NOrPEIHOCTh pelieHHsi YPaBHEHHs A4S ompejese-
HHA KOJHYECTBa rasa B pafoueM aHamasoHe NPONYCKHOH CIOCOGHOCTH NYHKTa Yde-
Ta, Jexameno B npefenax or 50 o 100%, se npesuaer 0p<0,68% (cM. Taba.
8 nacnepra);

npelesibHas OTHOCHTE/ILHAS NMOMPEIIHOCTL PelleHHs ypaBHEHHA A5 onpesejeHHA
KOJTAYEOT A Ta3a B qhamnasode oT 30 mo 100 8 nponyckHolt ¢noco0HOCTII HYHKTa yue-
Ta He npesbimaer 8, <1,35% (oM. TaGm 8 nacnopra);

OTHOCHTE/NbHAN HOrPEMIHOCTE B OOOHX AHMAafla30HAX HIVEPEHIS HeceT Caydalublii
Xapaxrep, Ha 4TO YKa3blBaeT HAAKUHE OTPULATENBHHIX M NOMOKKTCIbHLIX 3HAYeHuH.

11.3. ITioTHOMED OTHOCHTEJBHOR NIOTHOCTH GHPMH «de6pox».

PesyabraThl OnpeaeseHHs npefeaLHON NOTPeLIHOCTH OTHOCHTENLHMOH ILJOTHOCTH
WO TpeM H3MEPEeHHAM NPH NOMOUH IJTOTHOMepa H NHKHOMETPHUECKMM MeTQ10M NpH-
BegeHw B Taba. &

Ta6aunna &

[Homep uamepenis
MeToX KaMeperus
1 2 3
Pug 0,660 0,718 0,757
Pap 0,665 0,721 0,762
Pap — Puy
Oy= —————100 cootsercrBenno usmepenuam 0,76, 0,42, 0,66.

Pa,y

11.3.1, TlpegenwHasi OTHOCHTenbHAS HNOTPELIHOCTb ONPEAesieHHS  OTHOCHTENLHOM
fIIOTHOCTH Tasa IPH HOPMAJIbHLIX YCIOBHAX NJOTHOMepoMm ¢(upmb «le6po» Ne 76832
cocTapasgeT Oy =] %.

114, Venomrua nenuranud,

-

31



11.4.1. B npoueoce uonmTaHnil BHIYHCJAHTENBHOE YCTPOHCTBO HaXOQHAOCH B Nove-
WieHHH ¢ Temneparypoit 21—23°C, a HaMepHTeJbHLIE NpecOpa3oBATENH Nepenana aaB-~
JieHHA, AaBJietis, IIOTHOMED ~- B NOMEWEHUH ¢ Temmepatypoit 12—13°C, uro coot-
BETCTBYET YCJAOBHAM (QHPMAL

12. O6man OTHOCHTeJIbHAS NMOTPEIIROCTh CHCTEMHl ONPefesieHHs KOJHuecTB1 rasa.

12.1. TlorpewnocTu napaMeTpoB YPABHEHHS KOJHYECTBa ra3a NPHBeAeHH B Tabi,
10.

Ta6unuua 10

Cpeanss ksaapa-

TlapaMeTp ypaslieHHsl KOAn4YecTBa rasa HCTOMHHK HCXOAHBIX RAHHLIX THYECKan caAy4ad-
HaS OTHOCHTEAbHAR

NOrpe LIAOCTD, %

InothocTs rasa npy  Hopmanbhux | Taba. 6 u 7 macnopra, | 0,=0,3]
yCnoBHAX Py (no nukuoMetpy ¢ V= | (51)

=02 n)

Tlepemay aasneuus AP (mo camo- |Taba. 6 u 7 nacmopra, | o,=0,8%
aHcyy) (58)

Jasnenne P (no casmonuciy) {ggfl, 6 7 nacmopra, | o,=0,84

Temneparypa T no cavoniecwy ’{306)'1 6 ® 7 nacnopra,| ¢,=0,2%

Kospduunent pacxoma nauadparvum | B0, 3 H 4 nacuopra, (61) c,,=0,30
ay

[MompaBounklil MHOXuTeab Ha HcaAO | Ta6a. 6 nacmopra, (62) 0p=0,012
Peftsonsaca Kp

HonpaBounmit MHOXKHTeNb Ha pac- | Taba, 6 nacnopra, {63) o, =0,069

uiMpeHHe rasa €
Kosdduuuenr cxumaeMoCTH rasa |Ta6n 6 w 7 macmopma, | ¢,=0,27

K¢ (npu N,=0,035). (64)
Ko3phHUHEHT BIaKHOCTH rasaQ 'lgggm. 6 u 7 macnopra, %=|2.10‘4
)

12.2. O6was npeacsbHas OTHOCHTEJbHAs MOrPEIHOCTb 1i3MepeHHA KOJIHYecTBa
raza mo . 413.1.9 cucTeMOH nOpalue/IbHONO KOHTPOJS NapaMerpoB IQTOKA

. _ o.l_'_c'2+02+02+K2.0§
=7 \/oi,,+vﬁ,+oi+a§+of+ai+ — "

(rne K=90,51 no Bupaxeunio (68 Ympu n=4, 8; =0,12, 8; =0,06, 83=0,03, §,=0,14)
9

6“0 =1120 /B
12.3. O6uias npeaenbuast OTHOCHTENbHAs NOTPEIIHOCTD H3MEPEHHA KOJAHYECTBa
rasa no n. 4.13.1.9 cucremoll aBTOMAaTHYRCKONO KOHTPONSA

8, =2 2 2 | 42, 2 24 2 °§+°3
ac °au+°m+°x+°p+°‘3+°¢+°a+—~4——'
rae 0, =034% (85=0,68%); 8sc =097%

13. PopMyaa pacyera KOJHUECTBA la3a.

Tax Kak AJAf PAsJUYHLIX HIMEPHTENIBHHX TPYGOTPOBOAOB OJHOMMEHHHE Napar
MeTpH YPaBHeHHA, 3a MCKJIOYEHHeM INepenaja AaBIEHWH, B M0G0 MOMEHT BpeMe-
HH paBHB Mexay coBofi {cM. m. 10 macnopra), a TakHe napameTpH, Kak Knp=1,
Ku=1, Kp=1,00004, @ =0,6708, do == 489,60, He H3MEHAIOT B TEYEHHE MEXKNOBEPOUr
HOTO HHTEPBAJA, a MAKCHMAJIbHO® NONAPHOE NPOM3BEJCHHE OTHOCHTENBHOIO HIMer
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HeHHA NapaMeTpPoB 33 MePHOA HaOl/IONeHHs, BLIPAXKEHHOE B IIPOLEHTaX, MeHee Y-
BOGHHO#l NOTPEIUHOCTH HX ORpesenerus (cm. npra. 4 (77), 1. e, (ov. Taba 7 nae-
nopraj:

A(AP) AP -3
BN e
0,4 1,0

Wil G95 C 80 -100<2 Y 0,87624-0,852* ,

TO pacyeT CYTOYHOI'O KOJHYECTBA Ia3a O NOKA3aHHAM CaMONHWIyLlHX npHO6opoB
caeayeTr MpOH3BOAHTL 10 dopmyae, coorsercreywouelk dopmyae (70) B npua. 4 wa-
CcToAIluell MEeTOXHKH,

-4
V,=33911926-e Y/ L3 VAP;,
" o192 l pulK: VAP‘
rae P, T, K¢y Py ¥ £ ONDPERRJAIOT €XECYTOUHO.

Ipu srom napamerpsl P 1t T caexyer GpaTh MO TPeTHEMY HIMEPUTEALHOMY TPY-
OonpOBOLY, a NpH BHIXOZE H3 CTPOA NpHOGopoB 3TOre TpyOompoBoAa HeoOXOZMMO
6paTb NO BTOPOMY  R3MBDUTEAbHOMY TpyOoupoBoxy. Ilpu pup =0,745, Kp=
=0,94, a,=0,6768, ep=0,99829, d°cp =489,6 mm.

Konxdectso rasa no MoxaldaHuaMm Vo BHSHCIHTEABHOTO YCTPOACTBA PacCUMTH-~
BaT 10 dopmyae

Vu=0,8382727- Ve,

g
V 04K
rie VC -—— TIOKa3aHHe CYEeTYHXA BRIYMCAUTE/IA 32 CYTKH.

Ilpn stoM Py, 8 K K. onpene/siioT exeMecsayso,
14 3akmouenve,

14.1, MsmepHTeAbHLIE KOMIJIEKC YOBJETBOPSieT TPeGOoBaHHAM HACTOSLEH MeTo-
TIIKH,

M. II. [MTonmucu

IIPHJIOXEHHE 6

CBUAETENLCTBO Ne
© METPONOTHYECKDHN ATTECTaUMM CPEALTE M3MEpeHni

BeigaHo

(HaHMeHOBaHHE OPraHW3aluu, BLIAABILEH CBULETRABCTBO)

VismepuTe/bHEH KOMIIEKC AJIS ONPefeJieHHsl KOMHYECTBA NPHPOJHOrO rasa ¢ ro-
Mowplo aHadparM ¢ ¢ranueshiM orbopoM aaBaenus — bupma «Hucrpomer» (Toa-
JTAHLHEA) .

Hasuadenne: H3MePHTe/bHHI KOMILJIEKC HpeQHasHaleH JAAS Opefe/IeHHS npH
B3IAHMHEIX KOMMEPYECKHK PacyeTax KOJHYecTBZ NPHPOAHOrO rasa, MpoleAwiero gepes
MYHKT €T0 y4YeTa KOMUPecCOpHOH cTasuuy Anexcamapos [aft mo  rasomposoay
Open6ypr—Hosoncxos.,

53



QcHoBHOR MapaMeTp

AbcoaoTHoe RaBieHue rasa, Mlla
TemnepaTypa rasa, K

OTHOCHTE/NbHAA TAOTHOCTH Na3a NPH HOPMAJBHHX
YCIOBHAX, Kr/M3

BaaxHocTh Tasa

Touxa pocH 1o Boge, °C

Conepxanne asora B rase, %
Cojepxkalue YrJeKHCI0TO rasa B rase, %
Bapometpuyeckoe pasuenne, MIla
Tlepenan apasaesus, MIla

OTHocHTeNbHAR [TONPELIHOCT OMPEIeTeHHs KOJH-
YecTBa rasa, %

wamerp oTBepcTHT DHAGPATME, MM

Raune Gups| Jorte SR .
HHH
6,04-2,0 5,0+0,5
33030 31010
0,75£0,50 | 0,76-=0,02
1030 ~T7,5+5
1,540,2 1,0-0,1
1,0+0,5 1,2+0,2
0,10140,005| 0,101+0,003
0,014=0,011} 0,015:0,006
CM. pe3yibTaThl
1,0 aTTecTaulu
489,62 489,62



PE3YNBTATbl ATTECTALMM

ITpenenbHas OTHOCHTENbHAS NOTPEINHOCTh H3MEPEHHST KOJHYECTBA rasa y CHCTeM:

TI0PA3AENbLHOT0 KOHTPOAR NapaMeTpos noroka — 1,2 %;

aBTOMATHYECKOTO KOHTPOAA — 1,0 %.

ITo pesyabTaraM MeETPOJNOTHYGCKON aTTeCTAUHH (CM. NMACNOPT INpPHA. 5) H3Me-
pﬂ're.m:m:u’l KOMIJIEKC AONYCKaeTCA XK NPpHMOHEHHK B KayeCcTBeé KOMMEpPUeCKOro
CpeNCTBAa M3MEDEHHS C NMPelesbHON OTHOCHTENbHOR morpeursoctsio 1,0%.

TIOBEPKY
OuepegHryio ATTeCTALAI0 HOPOBECTH He NO3[Hee
» “ 19 r,
M. IL

TloanHCh PYKOBOXHTENS OPTAHH3AUMH (MOAPa3AENIeHHA),
TPOBOJHBIGEH ATTECTALHK,



METOAHKA

ATTECTAUMH H NOBEPKH HMIOPTHWX KOMIJIEKCOB ANA H3MEPEHHS KOJHYECTBA
nPHPORHOro rasa ¢ noMougbio AHadparM ¢ Paanuessiss oT60POM XABJNEHHS

MH 19279

Pepaxrop 7. . lHucapeaa
Texuuueckuit penakrop O. H. Hukuruna
Koppekrop E. H. Esreesa

Cnano B Ha6, 02.01.80 Tloan. k mey, 14.04.80 T—07640 <DopMar 60X90Y,, Bymara THOOrpad-
ckas M 2 Tapuurypa aureparypuas Ilevars Bricokas 3,5 nm. a. 4,16 yu.-wak.a. Tupax 3000
3ak, 41 Han. Ne 6388/4 Ilexa 20 xom.

Opnera «3uax I[louera» HapateanctBo Crangapros, 123657, Mocxsa, HosonpecHencku#t nep., 3
Kanym®ckas tRnorpadHf cTaHzapros, yJA. MockoscKas, 256.
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