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MpeaucnoBue

Llernn, oCHOBHble NPVHUMMBLI M OCHOBHOW MNOPSAOK MpOBeAeHWst paboT MO MeXrocygapCTBEHHOW CTaHAapTusaumm
ycTaHoBneHbl FTOCT 1.0-92 "MexrocygapcTBeHHasi cuctema ctangaptudaumm. OcHoBHble nonoxenus” n FOCT 1.2-97
"MexrocynapcTBeHHasa cuctemMa crangapTtusaumu. CTtaHaapTbl MEXrocy4apCTBEHHbIE, MpaBuna U pekomeHgauuv no
MeXrocyfapcTBeHHoW cTaHgapTm3auun. Nopagok pa3paboTku, NPUHATUSA, NPUMEHEHNS, OBHOBNEHNSA N OTMEHbI"

CBeaeHus o ctaHpapTe

1 PASPABOTAH OG6LiecTBOM C OrpaHM4YeHHON OTBETCTBEHHOCTLIO "OTpacneBol METPONOrMYEeCcKUn LEHTP
[asmetponorug" (OO0 "OMLU T[aswmetponorus"), ®depepanbHbiM rOCyAapCTBEHHbIM YHUTAPHBLIM  MPeanpuATUEM
"BcepoccunckMin - Hay4yHO-UCCneaoBaTenbCkuin  MHCTUTYT — pacxogometpumn”  (OFYM  "BHUWP"), rocynapCTBEHHbIM
npeanpuaTMeMm "BceykpavHCKUMI rocyqapCTBEHHbBIN Hay4YHO-MPOU3BOACTBEHHBIN LEHTP CTaHAapTu3auuu, MeTPOonoruu,
ceptudpmkaumm 1 3awmTtel npaB notpebutenen" [locnotpebctaHoapta YkpauHbl  (YKpMeTpTecTcTaHaapT),
HauunoranbHbIM yHMBepcuTeToM "llbBOBCKasA nonuTexHuka"

2 BHECEH ®efepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuto n metpornorum Poccuiickon ®eaepauimm

3 MPUHAT MexrocynapCcTBeHHbIM COBETOM MO CTaHAapTu3aumu, MeTpororum u ceptudumkaumm (npotokon N 28 ot 9
nekabps 2005 r.)

3a NPUHATUE NporosiocoBanu:

KpaTkoe HanmeHoBaHWe CTpaHbI Kog cTtpaHbl no CokpalleHHOoe HavMeHOBaHWe HauMoHanbHOro
no MK (MCO 3166) 004-97 MK (MCO 3166) 004-97 opraHa no crtaHgapTusaumm
ApmeHuns AM MuHMUCTEpPCTBO  TOpProBAM U 3KOHOMWUYECKOrO

pa3suTust Pecny6nvku ApmeHus
Benapycb BY lFocctanpapT Pecnybnuku Benapycb

KasaxcTaH KZ locctanpapT Pecnybnuku KasaxctaH

KblpreiactaH KG HauunoHanbHbIN MHCTUTYT CTaHAAPTOB Y METPONOrn



Kblpreiackorn Pecny6nuku
MonpoBa MD Mongosa-CtaHgapT

Poccuiickasa ®egepaums RU denepanbHoe  areHTCTBO MO TEXHUYECKOMY
perynmpoBaHmnio 1 MeTpornorm

TagxukncTaH TJ TapxukctaHgapt

TypkMmeHucTaH ™ masroccnyxba "TypkMmeHcTaHaapTiapb!”
Y3bekucraH uz AreHTCTBO "Y3cTaHgapT"

YkpavHa UA [ocnoTpebecTtangapT YkpauHbl

4 Hacrtoswun ctaHgapT pa3pa60TaH C Y4eTOM OCHOBHbIX HOPMATUBHbIX MOJSIOXEHWI CREeayoLmMX MeXOyHapOaHbIX
CTaHOapToB:

- CO 5167-1:2003 "M3mepeHue pacxoga cpedbl C MOMOLLBI YCTPOWCTB MEPEMEHHOr0 nepenaga [OaBneHus,
NMOMELLIEHHBbIX B 3anofiHeHHble Tpybonposoabl kpyrnoro ceveHus. Yacte 1. Obwwme npuHumnel n TpebosaHus" (1ISO
5167-1:2003 "Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section
conduits running full - Part 1: General principles and requirements");

- NCO 5167-2:2003 "V3amepeHne pacxofda cpefbl C MOMOLLBIO YCTPOWCTB MEPEMEHHOro nepenaja [AaBleHus,
MOMELLEHHBIX B 3anoriHeHHble TpybonpoBoabl Kpyrroro ceyeHud. Yacte 2. [Ouadparmbl” (ISO 5167-2:2003
"Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section conduits running
full - Part 2: Orifice plates");

- NCO 5167-3:2003 "V3amepeHune pacxopja cpedbl C MOMOLLBbI YCTPOMCTB MEPEMEHHOro nepenaja AaBrneHus,
NMOMELLIEHHBIX B 3amnofHeHHble Tpybonposoabl Kpyrnoro ceveHus. Yacte 3. Conna v conna Bentypu" (ISO 5167-3:2003
"Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section conduits running
full - Part 3: Nozzles and Venturi nozzles);

- NCO 5167-4:2003 "ViamepeHune pacxofa cpefbl C MOMOLLbI YCTPOWCTB MEPEMEHHOro nepenaga [AaBleHus,
MOMELLEHHBIX B 3arnofiHeHHble TpybonpoBoabl Kpyrnoro ceyeHus. Yactb 4. Tpybwl Bentypn" (ISO 5167-4:2003
"Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section conduits running
full - Part 4: Venturi tubes");

- UCO 5168:2005 "N3mepeHre noToka Xunakoctu u rasa. MNpoueaypa oueHkn HeonpegeneHHocten" (ISO 5168:2005
"Measurement of fluid flow - Procedures for the evaluation of uncertainties")

5 Mpwukaszom denepanbHOro areHTCTBa MO TEXHUYECKOMY perynumpoBaHuio 1 meTporornn ot 31 oktabps 2006 r. N
237-cT MmexrocynapctBeHHbln ctaHgapTt TOCT 8.586.5-2005 "locynapcTtBeHHass cuctema obecnedeHus eguHcTea
namepeHun. MiamepeHne pacxoga v KONUYECTBa XUAKOCTEN U ra3oB C NMOMOLLbIO CTAHAAPTHBIX CyXaloLmMX YyCTPONCTB.
Yactb 5. MeToamka BbINOMIHEHUS M3MepPeHUn" BBEAEH B AEWCTBME B KA4YeCTBE HaLMOHanbHOro ctaHgapta Poccuiickon
depepauun ¢ 1 aHBapsa 2007 r.

6 BBEJEH BIMEPBbIE

UHpopmayus o eesedeHuu 8 Oelicmeue (npekpauwleHuu Oelicmeusi) Hacmoswezo cmaHOapma mnybnukyemcsi 8
ykazamerne "HauyuoHarnbHble cmaHOapmbi”.

WHpopmayussi 06 u3MeHeHUsx K Hacmosiuemy cmaHOapmy rnybnukyemcss 8 yka3amene "HauyuoHarnbHble
cmaHOapmbi”, @ mekcm amux U3MeHeHuUl - 8 UHGhopMaUUOHHbIX yKkazamessix "HayuoHanbHble cmaHOapmbi”. B criyyae

rnepecMompa unu ommeHbl Hacmosiujeeo cmaHdapma coomeemcmeytowasi uHgopmayus 6ydem onybrukoeaHa &
UHGbopmayuoHHOM ykaszamerne "HayuoHarnbHbie cmaHdapmabi”

BBepeHune

Komnnekc mexrocygapctBeHHbix cTaHgaptoB [OCT 8.586.1-TOCT 8.586.5 nog o6wyM HanMmeHOBaHWEM



"locyaapcTBeHHas cucTeMa obecnedyeHnst e4MHCTBA 3MepeHU. MiamepeHue pacxoda 1 KonmnyecTsa XMOKOCTeN 1 ra3os
C NOMOLLbI0 CTaHAAPTHBIX CYXKakoLLMX YCTPOWCTB" (Aarnee - KOMMEKC CTaHA4apTOB) COCTOMT U3 CrieyoLyX YacTe:

- Yactb 1. MpuHUMN MeToda nsmepeHnii n obime TpeboBaHus;

- Yactb 2. Anadparmel. TexHuveckne TpeboBaHuUs;

- Yactb 3. Conna n conna BeHTypu. TexHnyeckue TpeboBaHus;

- Yactb 4. Tpybbl BeHTypu. TexHudeckue TpeboBaHus;

- YacTtb 5. MeToauka BbINONHEHNST UBMEPEHWUIA.

Komnnekc craHgapToB pacnpocTpaHseTcs Ha M3MepeHWe pacxoja WM KOnuMyecTBa XUOKOCTEMW M rasoB MeTO4OoM

nepemMeHHoro nepenaga AaBneHns npy NnpUMMEHeHnn cnegyroLwmx TUNoB CyXXatLwnx yCTPoncTB: agnadparmel, conna NCA
1932, annuncHoro conna*, conna BeHtypu n Tpybbl BeHTypu.

* B mexayHapogHom ctaHgapte MCO 5167-3 annuncHele conna Ha3saHbl connamu 6onbLIoro paamyca.

Komnnekc cTaHgoapToB ycTaHaBnvMBaeT TpeboBaHUS K reoMeTpUYeckum pasMepamM U YCrOoBUSM  MPUMEHEHNS
Cy)alLLMX YCTPOWCTB, MCMNOfMb3yeMbiXx B TpybonpoBodax Kpyrioro CeyYeHus, MOHOCTbK 3arnofHEHHbIX OAHOMa3HON
(xmpKon nnu razoobpasHon) cpefon, CKOPOCTb TEYEHNST KOTOPOW MEHee CKOPOCTM 3ByKa B 3TON cpefe.

Yactn 1-4 ansaioTcs MoanUUMPOBAHHBIMK NO OTHOLUEHWIO K MexayHapoaHbiM ctaHgaptam WCO 5167-1:2003 -
MCO 5167-4:20083.

B nepBon yactu npuBeneHbl TEPMUHbI U ONpenerneHus, YCInoOBHbIE 0603Ha4eHus, NPUHUMN MeTod4a W3MepPEHUN,
YCTaHOBIEHbI ob6wue TpeﬁOBaHVIF! K yCnoBuam N3MEPEHUIN NPY NPUMEHEHNN BCEX TUMOB CyXarLwmnx yCTpOI7ICTB.

BTopas, TpeTbs u yeTBepTas 4acTu YCTAHABMMBAKOT TEXHMYECKME TpeboBaHMS K KOHKPETHBIM TUMAM CyXKatoLmx
YCTPOWCTB: BTOpasa YacTb - K guacparmam, TpeTbs - k connam UCA 1932, snnuncHeiM connam u connam BeHTtypw,
yeTBepTas - kK Tpybam BeHTypw.

B HacTosLen YacT npvBedeHa MeToAMKa BbIMOMIHEHUS N3MEPEHUI C MOMOLLbIO YKa3aHHbIX BbILLE TUMOB CyXatoLLmX
YCTPOWCTB.

1 O6nacTb NnpMMeHeHunA

HacTtoawwmin ctaHgapT ycTaHaBnNnBaeT METOAMKY BbiNonHeHus namepenunii (MBU) pacxoga v konuvecTtsa XMAKOCTEN U
rasoB C NMOMOLLLIO CEeaYHLLMX TEXHUHECKUX CPEACTB:

- CTaH4apTHOrO CyXatoLLero yCTponCTBa;

- U3MepuTenbLHOro TpybonpoBoaa;

- CPefcTB M3MEpPEeHUn nepenaga AaBneHus, NapamMeTpPoB COCTOSIHWUA Cpefbl M ee XapakTepuUCTUK;

- cpeacTB 06paboTku pesynbTaToB U3MEPEHWI;

- coeaANHUTENbHbIX J'IVIHI/IIZ;

- BCOMoraTerbHbIX TEXHUYECKUX YCTPOWCTB.

CTtaHpapT pacnpocTpaHsieTcsl Ha U3MEpeHUst pacxoda W KonmvecTBa cpefbl C NOMOLLbI TEXHUYECKUX CPEACTB Kak
OTEYECTBEHHOTO, Tak U 3apybexHOro NpousBOACTBA, M3rOTOBIEHHLIX B COOTBETCTBUM C TPeBOBaAHMSIMU HaCTOSLLErO

CTaHgapTa.

Hactoswwmi ctaHgapTt npumeHstor coBmecTtHo ¢ TOCT 8.586.1 1 B 3aBMCMMOCTM OT TUNa CyXaloLLlero yCTponcTea -
FOCT 8.586.2, TOCT 8.586.3 nunu MOCT 8.586.4.

2 HopmaTuBHbI€ CCbIKN



B HacTosilem cTaHaapTe NCNoMb30BaHbl CChINIKM Ha CrieayoLine MeXrocyaapCTBeHHbIE CTaHAapThI:
[OCT 8.417-2002 NocynapcTBeHHas cuctema obecrneveHust eAMHCTBa M3MepeHuin. EquHnLbl BennynH

[OCT 8.586.1-2005 (MCO 5167-1:2003) NocyaapcTBeHHas cuctema obecnevyeHnss eanHcTea usmepeHuin. ismepeHve
pacxofa v KonuyecTBa XWUAKOCTEN U ra3oB C NOMOLLLIO CTaHOAPTHBIX CyXatoLwwmx yeTponcTs. Yactb 1. MpuHumn metoaa
namepeHun n obme TpebosaHms

[OCT 8.586.2-2005 (MCO 5167-2:2003) NocynapcTBeHHas cuctema obecneveHvs eanHcTBa uameperun. iamepenve
pacxofa W KONMM4YecTBa XMAKOCTEN U rasoB C MOMOLLbI CTAHAAPTHBLIX CyXatoWmMX ycTporcTB. YacTb 2. Ouadparmbl.
TexHuyeckme TpeboBaHUs

[OCT 8.586.3-2005 (MCO 5167-3:2003) NocyaapcTBeHHas cucteMa obecnevyeHnss eanHCTBa usmepeHun. iamepeHme
pacxofa u KONnYecTBa XMAKOCTEW M rasoB C NOMOLLBIO CTaHAAPTHBIX CyXatoLwmx ycTpoincts. Yactb 3. Conna u conna
BeHTypu. TexHnyeckue TpeboBaHus

FOCT 8.586.4-2005 (MCO 5167-4:2003) NocypapcTBeHHas cuctema obecneyeHns eauMHCTBa nsmepeHuin. Mamepexue
pacxofa v KONM4ecTBa XWAKOCTEN M ra3oB C MOMOLLbIO CTaHAAPTHBIX CyXalLwmx yCTponcTs. YacTb 4. Tpybbl BeHTypu.
TexHnyeckme TpeboBaHus

FOCT 2939-63 Nasbl. Ycnosusa anst onpeaeneHus obbema

FOCT 10679-76 Na3bl yrmeBogopoaHble CxMkeHHble. MeToq onpeaeneHus yrneBogopoaHOro coctasa

FOCT 17310-2002 a3bl. [MMKHOMETPUYECKMI METOA ONpeaeneHust MAOTHOCTH

FOCT 17378-2001 Oetanu TpybonpoBoaoB GeCLUOBHbIE NPUBAPHbLIE U3 YrNEPOaUCTON U HU3KONMErMpoBaHHOW CTarnu.
Mepexoapl. KoHCTpyKUnS

FOCT 18917-82 "a3 roptounii npupogHbii. Metog ot6opa npob
FOCT 20060-83 Na3bl roptoumne npupodHbie. MeToabl onpeaeneHns cogepXaHns BOAAHbLIX MApOB M TOYKM pOChI Bnarm
FOCT 23781-87 "asbl roptoymre npmpogHble. XpomaTtorpadunyecknini MeToa onpeaerieHnst KOMNOHEHTHOro cocTasa

FOCT 28656-90 la3bl yrneBOOOpPOAHbIE CXKWXKEHHblE. PacyeTHbl MeToa onpeaeneHus NAoTHOCTU U OaBreHust
HacbILWEeHHbIX NapoB

FOCT 30319.1-96 a3 npupogHbin. MeTtoabl pacyeta dmauydeckux cBoncTB. OnpegeneHvne uanyecknx CBOWCTB
NPUPOAHOro ra3a, ero KOMNOHEHTOB 1 NPOAYKTOB €ro nepepaboTku

FOCT 30319.2-96 a3 npupogHbii. MeTogbl pacyeTa duandecknx ceBonctB. OnpegeneHve koadduumeHTta
CXKMMaeMoCTH

MpumeyaHue - TMpyu NONb30OBaHWM HACTOSILLMM CTaAHAAPTOM LienecoobpasHo MNpoBEpUTb AEWCTBME CCbINOYHbIX
CTaHOApPTOB U KnaccudukaTtopoB B WMHGOPMALMOHHOM CUCTEME O0OLIero nonb3oBaHus - Ha odmuManbHOM canTe
depepanbHOro areHTCTBa MO TEXHWYECKOMY PEryriMpoBaHUI0 M MeTporiorum B ceTu WHTEpHET unuM no eXerogHo
n3gaBaeMoMy MHOPMaLMOHHOMY yKkasaTento "HaumoHanbHble cTangapTbl”, KOTOPbIA onyOrnmMkoBaH MO COCTOSHUIO Ha 1
AHBaps TeKyllero roga, M MO COOTBETCTBYHOLLIMM €XEMECAYHO W3gaBaeMbiM MHMOPMAaLMOHHBIM  yKasaTensm,
onybnvkoBaHHbIM B TekyLlem rogy. Ecnu ccbinoyvHbl cTaHgapT 3aMeHeH (M3MEHEH), TO NpY NOMb30BaHUM HACTOSALLMM
CTaHOapTOM crnefyeT pPYKOBOACTBOBATbCS 3aMEHEHHbIM (M3MEHEHHbIM) cTaHgapToMm. Ecnu ccbinoyHbii ctaHgapT
OTMeHeH 6e3 3aMeHbl, TO NONOXeHWE, B KOTOPOM [laHa CCbifika Ha Hero, NPMMEHSIETCS B YacTuW, He 3aTparvBatoLLen aTy
CChbIKY.

3 TepMVIHbI, onpepeneHus, yCrnoBHble 0603Haqe|-wm, COKpaLwieHnsa n egnHuubl BeJIMYUH

3.1 TepMuHbI ¥ onpegeneHns

B HacTosileM cTaHgapTe npuMeHeHbl TepMUHbLI U onpeaeneHuns B cootseTcTeun ¢ FTOCT 8.586.1.



3.2 YcnoBHble 0603Ha4YeHuUs

OCHOBHbIe YCMOBHblIe 0603Ha4YeHUs NpuBeAeHbI B Tabnuue 1.

Tabnuua 1 - YcrnoBHble 0603Ha4YeHust

YcnoBHoe HanmeHoBaHue BennYmHbI EouHnua
0603Ha- BEMWUYMHBI
YyeHune
i KoadppmumeHT ncreveHunsa 1
4 OnameTp otBepcTus CY npu paboyen Temnepartype cpeapl M
dEEI IOnameTp otBepctusa CY npu temnepatype 20 °C M
I BHyTpeHHun puametp WT wnm BxogHOM 4yactm Tpybbl BeHTypu npu pabouen M
TemnepaTtype cpefbl
DZIII BHyTpeHHuit gnameTp UT unn BxogHow YacTtu Tpyoel BeHTypu npu Temnepatype 20 °C M
Df HapyxHbii anameTp npeobpasoBaTens TemnepaTtypbl, TEPMOMETPa UMM UX 3alUTHOWN M
rMnb3bl (Npy ee Hanu4unm)
= KoadhpmumeHT ckopoctn Bxoaa 1
o OHeprocogepxaHue (KONMM4eCTBO 3JHEpruu, KoTopoe MOXeT ObiTb MNomyyYeHo npu MO>x
*  |cropaHuu roproumnx rasos)
H YaenbHas maccoBas TennoTta cropaHus MOxx/kr
m
H YpenbHast o6beMHas TennoTa CropaHns Npu CTaHA4apTHBIX YCIOBUSIX 3
c MOx/m
rd KoadppmumeHT cxxumaemocTn rasa 1
rd [MonpaBoyHbI  KOIPPUUMEHT,  YyUUTbIBAKOLWMUA  MPUTYNNEHWE  BXOOHOW  KPOMKM 1
T |gnadbparme
Iy KoadhdpmumeHT, yuutbiBaOWUn M3MeHeHne auametpa otBepcTusi CY, Bbi3BaHHOE 1
F¥ | oTknoHeHneM TemnepaTypbl cpedpl oT 20 °C
Iy KoadpduumeHT, yuntbiBalowmn mnamveHenne guametpa WT, Bbli3BaHHOE OTKIMNOHEHUEM 1
T Temnepatypsl cpefbl ot 20 °C
Fd MonpaBoyHbIn KO3 PULMEHT, yUnTbIBaOLLUIA LLIepoXoBaTOCTb BHYTPEHHEN 1
W nosepxHocTu UT
] [nuHa wkansl peructprpytoLero npmubopa c™m
i}
] [nunHa neHTbl C 3aNNCbi0 3HAYEHUSA KOHTPONMMPYEMON BENUYNHBI W c™m
¥
b Macca cpegbl Kr
MnaHnmeTpryeckoe YMCNO KOPHEBOTO NaHMMETpa 1




[MnaHumeTpuryeckoe YMCno NONAPHOro nnaHMmMmeTpa

I cM
lMnaHMmeTpuryeckoe YnMcno NponopLMoHanbHOro nnaHMmMeTpa %
I
F [asneHune cpeabl MNa
P ATmocepHoe faBneHve Ma
a
P M3bbITouHOE cTaTMyeckoe AasrneHve cpeabl MNa
H
g O6beMHbIN pacxoa cpefpbl Npy pabounx ycrnoBmusx /
W M~ /c
g MaccoBblin pacxof cpefbl Kr/c
m
g O6bemMHbIN pacxoa cpefpl, NPUBEAEHHBIV K CTaHAAPTHBIM YCIOBUSAM /
C M~ /c
g Pacxopf aHeprocogep»xaHus ropoumx rasos MIOx/c
3
B CpegHeapudmMeTnyecKkoe OTKNOHEeHVEe NPOoduns LWepoxoBaTocTn M
& OKBMBaneHTHas LLepPOXoBaToCTb BHYTPEeHHen nosepxHoctn NT M
1
Ee Yuncno PeiHonbaca 1
i Temnepatypa cpeapl °C
T AbcontoTHas (TepMoanHaMmyeckas) Temnepartypa cpeapl K
Y CraHpapTHasi HeonpeaeneHHOCTb pesynbTaTa U3MepPeHUn BENUYnNHbL ¥ 3aBucut
4 OT eanHNLbI
BENNYVHb
TN OTHocuTenbHas cTaHAapTHas HeonpedeneHHOCTb pesynbTata M3MEPEHWn BENUYMHBI %
by
ir PaclimpeHHasi HeonpegeneHHOCTb BENNYUHbI ¥ 3aBucuT
iy OT eanHNLbI
BENNYVHb
i OTHOCHTENbHAs pacluMpeHHas HeonpeaeneHHOCTb BeNNYMHbI ¥ %
y
g O6bem cpeabl Npu pabovnx ycrnoBumsix 3
M
I O6bem cpefbl, NPUBEAEHHbIN K CTaHAAPTHLIM YCMOBUSIM 3
c M
x MonsipHasi [onst KOMNOHEHTa B CMeCH %
x MonsipHasi gjons a3oTa B cMecu %
a
0
x MonsipHas gonsa gmokcupa yrnepoga B cMecu %
¥
by TNiobas KoHTponMpyemas BenuunHa 3asucut

OT eaVHULLbI




BEINYMHbI
o dakTop CXXMMaeMocTu 1
ot TemnepaTypHbIi KO3PULMEHT NMHENHOIO pacluMpeHnsa Matepuana °C_1
& OTHOCUTENbHLIN AnameTp oTBepcTus CY 1
@ OTHOCUHTENbHasA BNaXHOCTbL rasa 1
& OTHOCKTENbHasA NOrpeLlHOCTb BENUYUHLI W %
¥
Qp Mepenan aaesneHus Ha CY MNa
£ KoadhdpmumeHT paclumpeHus 1
K MokasaTtenb aguabaTsl 1
iy KoahpmumeHT rugpasnmyeckoro TpeHus 1
23 [OuHamnueckasi BA3KOCTb cpeabl Ma-c
¥ MpuBeneHHas norpelHocTs CA %
i [1noTHOCTL cpeabl 3
Kr/m
T Bpewms c
MpumevaHue - OcTanbHble 0603HaYEHNs ykasaHbl HENOCPEACTBEHHO B TEKCTE.

3.3 UHpeKebl YCNOBHbIX 0003Ha4YeHNN BeNMYuH
MHpekebl B yCrnoBHbIX 0603Ha4YeHNsiX BENUYMH 0603HavaloT creqyoLee:
B - BEPXHUWN nNpeaen usMepeHun;

H - HXHUI Npefen uamepeHun;

C - CTaHAapTHbIE YCMoBYS;

max - MakCuMarbHOe 3Ha4yeHue BENUYMHBI;
min - MMHUMarnbHOE 3HaYeHVe BENNYNHDI.

3Hak "-" (4yepTa Hap o60O3HAYEHWEM BENUYMHbI) - CpefHee 3HaYeHue BenuYMHbI WU 3HAYEeHWEe BEeNUYMHBbI,
paccyuTaHHOE Mo CPEAHUM 3HAYEHUSIM NapamMeTPOB.

3.4 CokpalleHus
B cTtaHgapTe npMMeHeHbl cnegyoLlmne CokpalleHus:
WT - nameputenbHbii TpybonpoBoA;

MC - mecTHOe conpoTtuBneHune;



M4 - namepuTenbHbIV Npeobpa3oBaTenb AaBMEHNUS UMW MaHOMETD;

MMM - nsmeputenbHbIi NpeobpasoBaTenb Nepenaga AaBneHus unu gupmaHomeTp;
MT - nameputenbHbIN NpeobpasoBaTtenb TeMnepaTypbl N TEPMOMETP;

CW - cpeacTtBa namepeHun;

CY - cyxatoLyee yCTponcTBO.

3.5 EauHMubI BenNnn4vH

B HacToslem cTaHgapTe NpuMeHeHbl eanHuLbl MexxayHapoaHoN cucTeMbl eanHnL, (MexayHapogHOe COKpalleHHoe
HanmeHoBaHue - Sl).

CooTHOWEHNA Mexay eauHuuamy MexayHapogoHOM CuUCTeMbl UM eAvHUuLaMu  Opyrux CucTeM npuBedeHsl B
npunoxexunu A.

4 YcnoBus npoBeaeHust UsMepeHumn
4.1 YcnoBus NpoBeaeHns n3aMepeHnin 4omkHbl cootBeTcTBoBaTb FOCT 8.586.1 (pasgenbl 5,6 n 7).

4.2 XapaKTepucTuku oKpyXatowen cpeabl npu akcnnyataumm CU gomkHbl COOTBETCTBOBATL YCOBUSM MPUMEHEHNS
CW, ycTaHOBNEHHbIM €ro U3roToBUTENEM.

4.3 [Ouana3oH u3amepeHun npumeHaemoro CW pomkeH OblTb HE MeHee AuManasoHa W3MEHEHWUA u3MepsieMon
BEMNNYUHbI.

4.4 MeTpornoruyeckme xapaktepuctukn CU BbIGUpaloT ¢ yyeToMm obGecrnevyeHns HeoGxoauMol HeonpeaerieHHOCTM
pe3ynbTaToB U3MepeHuii pacxoda U KonvyecTsa cpeapbl.

4.5 XapaktepucTtukm aHeprocHabxeHus CW B ycnoBusax akcnnyatauum OOSMKHbI COOTBETCTBOBATb XapakTepuUCTMKam
CW, ycTaHOBNEHHbIM €ro U3roToBUTENEM.

4.6 WN3avepenus cnegyet BbinonHaTe CW, npowealwmmn noBepky wunuv kanvbpoBKy B 3aBUMCUMMOCTM OT cdepbl
NPUMEHEHWS.

4.7 CH NMPUMEHAIOT B COOTBETCTBUMU C Tpe6OBaHVIF|MVI TEXHUYECKOMN OOKYyMeHTauunn no ux akcnnyataunn.

5 MeToa namepeHum

5.1 MpuvHUMN meTona
MprHUUN MeToaa namepeHust pacxoda cpeabl ¢ nomoubio CY nanoxeH B FTOCT 8.586.1 (pasaen 5).

KonunuecTBo cpeppbl onpegensoT nyTem MHTErpUpoBaHNS pacxoda cpefbl Mo BPEMEHM.

5.2 dopmynbl ansa pacyeTta pacxoaa cpeabl

5.2.1 Pacxop cpepabl M3MepslOT B eAuHMLAX MacCoBOro pacxoda, o6bemHoro pacxoga B pabounx ycnosusax u
obbemMHoro pacxoga, NpUBEAEHHOrO K CTaHAAPTHLIM YCIOBKSM (B kKayecTBe CTaHAAPTHbIX YCOBUIA NMPUHUMAIOT YCNOBUS
no MOCT 2939).



CBs13b MaccoBoro pacxona c 06BbEMHbBIM pacxoaom npu pa60qu ycnosusax n 06BbEMHbBIM pacxoaom, npmeeaeHHbIM K

CTaHZapTHbIM YCIOBUSIM, yCTaHaBn1BaeT hopmyna
(5.1)

Fm T el T gl

5.2.2 MaccoBbI pacxo cpedbl paccumTbiBaloT No opmyne
= 2 -l 05
Im = 0.25md 3 K5 CER y Ky s(20p0) ™. (5.2)
O6beMHbIN pacxon cpeabl Mpyn pabounx yCnoBrUsx paccunTbIBaloT No opmyne
05
_ 1 2 2ip
g, =0.257din K CRE Koel == | (5.3)
Fa)
O6beMHbIN pacxon cpeabl, NPUBEAEHHbBIN K CTaH4APTHLIM YCIIOBUSIM, PACCYUTLIBAOT N0 hopmyne
0.5
o .
g, =0.25md5h Ko CBK y Ky Llpo)” (5.4)
e
5.2.3 Ecnu nnoTHOCTb cpeabl B paboyumnx yCrnoBUsiX paccymTbIBaOT No hopmyrne
p=p. i (p T, (5.5)
TO dhopmynbl (5.2), (5.3) u (5.4) npumyT BMA, COOTBETCTBEHHO:
0,5
_ 2 .2 rT;
G = 0.25md 3 K CEE, Ky ol 200, : (5.6)
PolK
05
TH |
ay = 0.257d5 K& CEKy, Kysl 2p 28 : (5.7)
r.rT;
0,5
T x
Ple . (5.8)

R
g, = 0,257 K CEE K gl 289
c 20+5cy I 410 -D.;P.;TF:

5.2.4 dopmynbl 4nNs onpefeneHns pacxoga Cyxon YacTu BNaXHOro rasa npveedeHsl B npunoxexHuu b.

5.2.5 Yucno PenHonbaca, B 3aBUCUMOCTU OT eAMHMLbI pacxoda cpefbl, pacCuuTbiBalOT NO COOTBETCTBYOLEN U3

cnepyowmx popmyn:
4
Re=_9m. (5.9)
w Dy
4 gy
Fe=——.
T Dy (5.10)
4
Re = - 2cfe (5.11)

LT



5.3 ®dopmynbl ans pacyeTta KonuyectBa cpeabl

5.3.1 KonuuecTBo cpeabl (#1, ¥, V,: ), npoweawen no AT 3a onpedeneHHbIn nepuon BpeMeHU, npeactaBnsaet

co60it MHTerpan hyHKLMM pacxoaa No BPEMEHW T, COOTBETCTBEHHO o (7}, &, (7], ¢ (7] 3a aToT nepuoga.

5.3.2 Mpn ANCKPETHOM MHTErpupOBaHUM (YHKLIMA pacxoda Mo BPEMEHU ' C MHTepBanamu AucKpeTu3aLim ﬂT!-
KONMYeCTBO Cpedbl paccynThIBaOT MO hOpMynam:

- NpU NPSIMOYTOMNbHOW annpoKcMMaLmu

n
YR I ST (5.12)
i=1
n
Vo= 2wl (5.13)
i=1
n
Ve = 2 deidhy s (5.14)
i=1
- NPy TpanewuenaanbHoit annpoKcUMaLmmn
o
= Z g & i+l .|"I_I"'|T!'; (515)
i=l 2
oGy Y
= ZT&T!-; (5.16)
1
n e
o=y Jei T deid (5.17)
i=1 2
e Guy o G M dp; - 3HadeHus dyHKUMA G (71, ¢, (7) wu ¢, (7) B Hauane wHTepeana fr;

COOTBETCTBEHHO,

Gl » Gyigd W Gojpl - 3HAYeHUs QYHKUMA ¢ (7) , @, (7) n ¢, (7) B KoHue wwTepsana /7y
COOTBETCTBEHHO;

# - YNCNO MHTEePBAsIoB AMCKPETU3aLMN B TeHEeHNe BpeMeHU (Ty ~ Ty );

TI-[ n TK - BpeMsa Ha4alla 1 KOHUa nepuoaa BpeMeHn MHTerpnpoBaHnAa COOTBETCTBEHHO.

5.3.3 Tllpn [OUCKPETHOM WHTErpMpoBaHUM YHKUMA pacxoga MNo BPeMEHW T C paBHOMEPHbIM WHTEpPBariom
OVCKpeTV3aLmn 4T KOMMYECTBO cpe/ibl PacCUUTLIBAIOT Mo POPMynaMm:

- NpU NPSIMOYTOMNbHOW annpoKcMMaLmu

n
= AT i (5.18)
i=1



n
= ﬂr%qvi : (5.19)
1=]

n
Ve =A72dcrs (5.20)
i=1
- npu TpaneueMﬂaanon annpokcnmauunmn
nogo
= ATy Fmi ™ Tl ; (5.21)
i=l 2
n ¥
V= ArS ! ; (5.22)
1=1 2
N g
v, = pry Jei T Jeitl (5.23)
i=l 2
roe
To =T
My = e 7w) . (5.24)
n

5.3.4 o U3BECTHOMY 3Ha4EHWIO CPEAHErO PAcXoAa &y, G U &y 3@ UHTEPBAN BPEMEHW ( Ty — Ty ) KONNYECTBO
cpedbl paccunTbIBaOT Mo hopMynam:

=Ty ~ Ty ) (5.25)
V= (TK - TH)@V ; (5.26)
Ve =(Ty — Ty ), . (5.27)

5.3.4.1 Tpn AOMCKPETHOM WHTErpupoBaHMM YHKLMIN pacxoda MO BPEMEHUW T C paBHOMEPHbIM WHTEpBarom

AnckpeTnsaunmn it cpeaHne 3Ha4yeHus q_m , Q'_v n C}'_C BbIHUCIAKT NO OAHOMY U3 creayrLlWwnx BapnaHToB:

a) Npu HanM4un MOMHOro MaccuBa 3HaAYEHUN &y , &y W &.; B WHTepBane BpemMeHu ( Ty, — Ty ) cpeaHue

3Ha4YeHna pacxoga cpenbl paccynuTbiBatoT No (bopmynaM:

n
qui
AN (5.28)

oy ; (5.29)

e ; (5.30)



6) npu NooYepeaHOM B MPOLIECCE WHTErpUPOBAHWS ONPEAENneHUM 3HAYeHUA &y , Fuy W &y B UHTEpBane

BPEMeHU (T — Ty ) CPeHUe 3HaUYeHUs pacxoaa cpeabl PaccuUTLIBAOT MO hopmynam:

_ F-1_ & i
T~ Tmi-1 T ﬂ ; (5.31)
i i
_ F-1_ F
Foi T G-l +i; (5.32)
i i
_ -1 _ Foi
Fei = ; Feig T I?! ! (5.33)
i i
ra€ G, G M Gog - CPEAHNE 3HaueHns oy, (71, ¢,(7) wn ¢, (7] Ha unTepsane BpemeHn (Tp — Ty )

COOTBETCTBEHHO,

Fpil» Fyil V Fojoi - CPedHne 3Hadenus g, (7)., ¢,(7) u ¢, (7) Ha unTepsane Bpemenu (7;_{ — Ty )
COOTBETCTBEHHO.

5.3.4.2 Tpu 13BECTHbIX CPEAHUX 3HAYEHMUSX NapaMeTPOB MOTOKA U CPEAbl 3HAYEHNS Fyy , Fyy W & PACCUUTHIBALOT
no cdopmynam (5.2)-(5.8).

Mpumevarmne - OnpegenexHne cpegHero 3aHa4eHns pacxoga cpefpbl N0 CPeHNUM 3HAYEHNAM ero apryMeHToB NpUBOANT
K MOSIBNEHWNIO AOMOSIHUTENbHOW COCTaBMAOLWEA HeoNnpeAeneHHOCTN M3MEpPeHns KONnyecTsa cpefdbl, Tak Kak cpegHee
3HayYeHne HenHENHbIX YHKLNA, K KOTOPbIM OTHOCATCS YpaBHEHUSA pacxofa, He MOXET ObiTb TOYHO onpedeneHo Yyepes
cpefHve 3HavYeHus ero aprymeHToB.

5.3.5 Konn4yecTBo Cyxoin YacTu BNaXKHOro rasa paccymtbiBatoT nNo popmynam, aHanornyHsim B 5.3.2, 5.3.3 n 5.3.4.

5.4 q)OpMy.ﬂbl AnA pacyeTa 3Heprocoaep>XaHnAa roproymnx rasoBe

5.4.1 Pacxoq aHeprocofepxaHvs ropoumx ra3oB paccunTbiBatoT No oopmynam:
gy =g H. =amfy; (5.34)
H.=H,o.. (5.35)

5.4.2 OHeprocodepxaH1e roptovMx rasos ornpeaensioT UHTErpUpOBaHNeM MYHKUMM  , MO BPEMeHU Nno hopmyrnam,
aHanormyHbim B 5.3.2, 5.3.3 11 5.3.4.

3HeprocoaepxaHne roproymx rasoB AOMyCKaeTCs PacCYUTLIBATL MO (hoOpMyIiam:

n
B, = _Z-Hc Vers (5.36)

n
E, = ZHmz'mz' ) (5.37)
1=l

roe #y, Prc!' - Macca 1 obbem rasa, ﬂpMBeﬂ,eHHbIVI K CTaHOapPTHbIM yCIioBMAM, COOTBETCTBEHHO, onpeaerieHHble 3a



nHTepsan ATy ;

Hm!' , HC!' - yaenbHaa mMaccoBasa u obbemHaa TennoTta CropaHuda ropr4ero rasa npu CtaHaapTHbIX YCIOBUAX,

COOTBETCTBEHHO, onpeaerieHHble Ha nHTepearne ﬂiT!' )

Mgy - T- uHTepBan BpeMeHU Mexay AByMsi OnpedeneHusmMmn sHavennin ., um A .

6 CpeacTBa M3MepEeHUN N TPeOOBaHUA K UX MOHTaXy

6.1 O6OLWme nonoxeHus

6.1.1 [Ons onpefeneHust pacxoja W KOMWYecTBa cpedbl HeEoGXOAMMO BbIMOMHATL WM3MEPEHUs NepeMEHHbIX
napameTpoB MOTOKa U Cpeabl, BXOAALMX B ypaBHEHUE pacxoda.

6.1.2 C/ n BcnomoraTenbHble TEXHUYECKME YCTPOMCTBA, Heobxoaumble ONs UM3MEpeHWs pacxoda W KonuyecTsa
cpeabl, BbIOUpaT ncxoasa N3 yCrnoBun UX aKCnnyaTaumm U TEXHUKO-3KOHOMUYECKON LienecoobpasHoCTu.

6.1.3 AN naMepeHns napaMeTpoB NOTOKa M cpefbl MPUMEHSAOT NpMbBopbl C perncTpaumelt pesynbTaToB NsmepeHunst
Ha OYMaXHbIX UMM 3NEKTPOHHBbIX HOCUTENAX, a Takke MNnaHMMeTpbl UMW SMEKTPOHHblE YCTPOMCTBA ANA CHUTbIBAHUA
rpaduyeckont MHpopmaL K, BblMUCAUTENBHBIE YCTPOMCTBA PYYHOrO WM aBTOMATMYECKOro AevcTBus Ans obpaboTku
pe3ynbTaToB U3MEPEHUNA.

[nga aBTomatusauum npouenypbl USMEePEeHNss U onpefeneHns pacxoda u KonuyecTsa cpefbl B peanbHOM maclutabe
BPEMEHM MPVMEHSAIOT  BblYMCAMTENbHbIE  YCTPOWCTBA, KOTOPblE MNPUHMMAIOT  CUrHambl  OT  U3MepUTESbHbIX
npeobpa3oBaTener napamMeTpoB MNOTOKa W cpefbl, aBTOMatMyeckn obpabaTbiBalOT MX U BbIJAIOT HEOGXO4MMYIO
nHdopMauumio 0 pesynbTaTtax U3MEPEHNA U BbIYUCTIEHWN.

6.1.4 [na onpegeneHns 3Ha4YeHUA YCIOBHO-MOCTOSHHLIX BeNWYMH (MapaMeTpoB, MPUHMMAaEMbIX B KavecTBe
NMOCTOSAHHbBIX BENMYMH Ha OMpPeAerneHHbI Nepuo, HanpuMep 4ac, CyTKW, Mecauy W T.4.) AOMyCKaeTcs MpUuMeHeHue
nokasbiBatoLnx npnbdopos.

YCnOBHO-NOCTOSAHHbIE BESNINYMHDI MoryT ObITb NPUHATBLI pPaBHbIMU OXWAaeMbiM 3HAYEHUAM, MPOrHo3npyembiM Ha
OCHOBE paHee BbINOMHEHHbIX M3MEPEHUI NN oBLWux 3HaHUM 06 yCcnoBuax N3MEpPEHUN.

6.2 CpenctBa namMepeHMn nepenaga AaBreHUA U gaBleHns

6.2.1 U3mepeHMe nepenaga AaBIieHUs Ha CyXKaloleM yCTPOUCTBe

6.2.1.1 lMepenan pasnexHua Ha CY [cm. TOCT 8.586.1 (nyHkT 3.1.4)] onpepensior noacoeavHernvem [N yepes
coeavHUTENbHbIE TPYOKM K OTBEPCTUAM AN oTOopa AaBNEeHUs UM K OTBEPCTUSIM B KOMbLEBbIX Kamepax ycpeaHeHus:,
cnyxalmm ans nepegayn aasnexus Kk CU.

6.2.1.2 [lonyckaeTtcs nogkntoyeHne k ogHomy CY aByx unuv 6onee MMNa.

6.2.1.3 TpeboBaHusa k MoHTaxy MM y4MTbIBaIOT OCHOBHbIE MOJNOXEHWS, U3NOXEHHbIE B [1].

6.2.2 PazbeanHUTENbHbIE KPaHbl

PasbeguHutenbHble KpaHbl NpeaHasHayeHbl Ana otaeneHus CU ot UT.

PasbeavHnTenbHble KpaHbl PEKOMEHOYETCs NMOMeLLaTh Ha COeAMHUTENbHBIX TpyOkax HEMOCPEACTBEHHO Yy MecTa MX
coeguHeHus ¢ UT. MNpwu ycTaHoOBKE ypaBHUTENbHbIX (KOHAEHCALMOHHBIX) COCYI0B pa3beAMHUTENbHbIE KpaHbl (BEHTUNN)

AonyckaeTcda MOHTMPOBaTb HENOCPeACTBEHHO 3a HUMW.

Mnowanb NPoOXogHOro ceyeHus KpaHa AomkHa ObITb He MeHee 64% nnoLwaan ceYeHns CoeanHUTENBHON TPyOKN.



B paboyem pexume pazbeauHUTENbHBLIE KPaHbl LOIMKHbI ObITb MONTHOCTLI OTKPLITHI.
PekomeHayeTcst oTAaBaTh NpeanoyTeHne yCTaHOBKE LIapoBbiX KPaHOB.
6.2.3 YpaBHUTeNbHble (KOHAEHCALMOHHbIE) cocyAabl

6.2.3.1 lpn mnsmepeHusix pacxopa napa coeauHuUTENbHble TPYOKM 3anonHsATCA KoHaeHcaToMm. [pu namepeHmsx
nepenaga [aBneHUs NPOMCXOAWUT HapylUeHWe paBeHCTBAa BbICOTbl CTONOOB KoHAeHcaTa B 00eux COoeanHUTENbHbIX
Tpybkax BcreacTeme nepemeLleHns yactn koHgeHcata B [MMN4. N3meHeHne ypoBHen cTonboB KoHAeHcaTa NpyMBOAUT K
NOSIBNEHWIO AOMONHMTENbHON COCTaBMAOLLEN HEONPeAeNeHHOCTU pe3ynbTaToB M3MEPEHUI Nepenaja AaBreHus.

[N ymeHbLUEHUS] 3TON COCTaBMSOLLEN HeoNpeaeneHHOCTN pesynbTaTta M3MepeHns nepenaga AaBneHus NPUMEHSAOT
ypaBHUTENbHbIE (KOHAEHCALMOHHbIE) cocyabl. Ha pucyHke 1 npvBeaeHbl ypaBHUTENbHbIE COCyabl, pekoMeHayemble [1].
OCHOBHbIE reoMeTpuU4eckue XxapakTepuUCcTUKM COCya0B Yka3aHbl B Tabnuue 2.

@EE, S

PuvicyHok 1 - YpaBHUTENbHbIE COCYAbI

Tabnuua 2 - Pa3amepbl KOHAEHCAUMOHHBLIX COCY0B

Bxoa 1 Bxoa @5
Ob6o3Ha- Matpy6ku ¢ MpuBapHble MaTpy6kun ¢ MpuBapHble A i o I«
YyeHue rasoBomn naTpy6km rasoBomn naTpy6km 3
pa3mepa pe3bbom pe3bbon
OONMbI MM OONMBbI MM MM 3
cM
1 1/2 - 1/2 - 8,7 230 5 800
- 21,3 1/2 -
- 21,3 - 21,3
2 1/2 - 1/2 - 8,7 100 5 250
- 21,3 1/2 -
- 21,3 - 21,3
3 5/8 - 5/8 - 8 230 7,1 700
- 24 5/8 -
- 24 - 24
4 5/8 - 5/8 - 8 100 7.1 220




- 24 5/8 -

- 24 - 24
5 - 24 - 24 8 230 | 71 | 600
6 - 24 - 24 8 100 | 71 | 170

* BMECTUMOCTb YpaBHUTENBHOTO cocyaa.

Ob6nacTtb NPUMEHEHWSI YpaBHUTENbHBIX COCYAOB (Oarnee - COCyO0B) ANs TUNOpa3MepoB, NpuUBeAeHHbIX B Tabnuue 2,
onpeaensitoT No CXeMe Ha PUCyHke 2.

p.la

310 z 7
’ abaswue #
m:f:mq'enuazn g/ /é

2.1
107 %‘
i A ]
100 200 s

A -pasmepbl 112; H -pasvepb 3u4; T - pasmepbl 51 6 (cM. Tabnnwy 2)

PucyHok 2 - ObnacTb NpUMeHeHUs1 ypaBHUTENbHbIX COCYA0B

BmecTtumMocTe cocynoB gormkHa ObiTb Tem 6Gonblue, byem Gonblie nameputenbHblin oovem [MMNA, T.e. TOT 06beM,
KOTOpbIV nepemeLtaeTcs u3 ogHon kamepsl MM npy namepeHun &D OT Hyns Ao ﬂpB .

6.2.3.2 Mnoluaab ropuM3oHTanbLHOro NOMNEpPeYHOro ceyeHnss cocyaa AomkHa GbiTb B HECKOMNbKO pa3 Gornblue nnoluaam
BEPTUKANbLHOTO CeYeHus.

6.2.3.3 Cocyabl pacnonaratoT Ha 04HOM YpoBHe. [pu 3TOM BXOAHbIE OTBEPCTUSI COCYA0B OOMKHbI ObITb PacronoXeHbl
He HWKe OTBepCTUn Ang oTbopa AaBneHus.

6.2.3.4 Tennonsonaumio ypaBHUTENbHBLIX COCYA0B U COeAUHUTENbHBLIX TPYOOK OCYLLECTBNSAIOT B ClyYasX, NOKa3aHHbIX
Ha cxemax pucyHka 3.



a

PucyHok 3 - CxeMbl pacrnonoXeHusi ypaBHUTEbHbIX COCYZI0B U COeAMHUTENbHBIX TPYBOK

6.2.3.5 MM npu nsmepennn pacxopa napa pekoMeHayeTcs pacnonaratb Hmke CY (CM. pucyHok 3a).

Mpn 2 *0,2 MMa gonyckatoT yctaHasnueats MM seiwe CY no cxeme, npeacTaBneHHoi Ha pucyHke 36 (aaHHas

cxema npvMeHnMa Takke npu pacnonoxeHuun MO Hwke CY Ha pacctosiium 1,5 m). MNpu yctaHoske MM no pucyHky 36
crnepyeT B HavBbICLUMX TOYKaX COEAMHUTENbHbIX TPYOOK yCTaHaBNMBaTbL ra30COOPHMKM.

Cxema pacnornoxeHus ypaBHUTENbHbIX COCYAOB W COeAMHUTENbHbIX TPYOOK (CM. puCyHOK 3B) domnyctuma npu
P £0,2 MMaun paccTosiHUKM Mexay cocyaoM u Tpybonposogom He Gonee 4 m. Mpu aTom Tpybku, coeguHsiowme CY ¢
cocygamu, AOMKHbl UMeTb BHYTPEHHWUI AnameTp 25 Mm.

6.2.3.6 Npun paboTte c Nnapom BbICOKOrO AaBMEHUS 1 BbICOKOW TemnepaTypbl MPUMEHSOT oborpeBatoLme LMnuHAPbI C
nosylwkamMu, obbeM KOTOPbIX [OOMmkeH ObiTb paBeH 0ObeMy YypaBHUTENbHbIX cocydoB. Cxema pacnofioxeHus
oborpesaroLLyx LMAMHAPOB 1 nosyLiek Ha T npuseaeHa Ha pucyHke 4.

Hanpalrenve
namowe

N
-
OO

! 2z
_\
\

oy
\n
ONONNNNN

1 - KOHAEHCALMOHHbIN COCYA; 2 - CBapHble coeanHeHnust; 3 - nsonaums; 4 - CY; 5 - noyLuka; 6 - kpaH;
7 - coeanHuTeNbHas Tpyobka

PucyHok 4 - MoHTax annapaTypbl ANs Napa BbICOKOrO AABMEHWS U BbICOKOW TeMMepaTypbl Ha BEPTUKATIbHOM
Tpybonposoae

6.2.4 OTcTOMHbIE Kamepbl



6.2.4.1 Mpy u3MepeHusXx pacxofa XMAKOCTW, mapa M rasa, B KOTOPbIX MMeeTcs B3BeCcb unv Briara (B rasax),
NPUMEHSIIOT OTCTOVHbIE KaMepbl.

6.2.4.2 OTCTOMHbIE KaMepbl pa3MeLLaloT B HDKHEN TOYKE COeAMHUTENbHbLIX TPyOoK. CxeMa coeanHeHUn OTCTOMHOM
Kamepbl NnpuBeaeHa Ha pucyHke 5.

1 - oTcTOVIHasA kamepa; 2 - CY; 3 - MMNAO; 4 - Bo3ayxocOopHUK
PucyHok 5 - Cxema coefMHeHUn OTCTOMHON Kamepbl Ans n3MepeHuin pacxoga sogsl npu yctanoske MNM[ sbiwe CY
6.2.4.3 Ha pucyHke 6 npuBegeHa TMnoBas Moaenb OTCTOMHON Kamepbl. BBepxy pesepByapa [omkHO ObiTb cBOGOAHOE

MPOCTPaHCTBO, obecneuvBatollee AOCTYN K NPoAyBOYHOMY KpaHy. KpaH AomkeH ObiTb LUAPOBLIM, YTOObI €ro MOXHO
GbINI0 MPOMBIBATL M OYMLLATE NPY 3aCOPEeHUM U 06pPa3oBaHNN HAKWUMK.
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1 - NnpoyBOYHbIN KpaH; 2 - uronb4aTas Tpyoka; 3 - BbIXO4HOW NaTpybok;
4 - BXxoaHoW naTpybok; 5 - BEHTUNSILMOHHLIN NaTpybok

PucyHok 6 - OTcTonHas kamepa
6.2.4.4 Pa3avepbl OTCTOMHOW Kamepbl 0OycrnoBneHbl HEeoOXOAMMOCTBIO YMCTKM M TEXHMYECKOrO yxoda, a Takke
KONMMYeCTBOM TBEPAbIX YaCTUL, B NpOTEKaloLLLEM NOTOKE U(UNn) CTENEHbIO KOHAEHCaLUNW.
6.2.5 MazocbopHbIe Kamepbl

6.2.5.1 lpu un3amepeHusx pacxoga >XMOKOCTWU, codepallen ras, BO3MOXHO CKOMMEHVWe rasa B COEAMHUTENbHbIX
TpyOkax.

Onsa yctpaHeHus ckonnenus rasa MMM yctaHaBnuBawoT Hwke CY, a coeguHuTenbHble TpyOKM pacnonaratT nojg
NMOCTOSAHHBIM YKINOHOM BHM3 oT CY po IMNa.

Mpu HeobxoammocTn yctaHosku MNIM[ Bbiwe CY ycTaHaBnvBaoT ra3ocbopHbIe kKamepsbl.
6.2.5.2 Ma3ocbopHble kamepbl ycTaHasnusatoT Bbiwwe MIM[.

6.2.5.3 PekomeHayemast doopma rasaocbopHOIn kamepbl NpUBEAEHa Ha PUCYHKE 7.
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1 - BbIXO4HOM NaTpybok; 2 - BXogHOM NaTpybok; 3 - kpaH; 4 - BEHTUNSALMOHHbIN naTpybok

PucyHok 7 - Ma3ocbopHble kamepbl

6.2.6 Cnoco6bl 3aWUTbl COeANHUTENBHbIX TPYGOK NPY HU3KOM TemMnepaType OKpyXallLuei cpeabl

6.2.6.1 [Ona npegoxpaHeHUsi OT 3aMep3aHWst XUOKOCTM B COEAMHUTENbHbIX TpybKax npu HU3KOW TemnepaType
OKpyXxatoLewn cpefbl NpUMeEHSIOT oborpeeaTen (anekTpoHarpesaTenu, NnapoBble 3MEEBUKU U AP.).

Cnocobbl 3aWwmnThl OT AENCTBUSA HU3KUX TemMmnepartyp BbI6VIpaIOT B 3aBMCUMOCTM OT KOHKPETHbIX YCTOBUNA.

6.2.6.2 HarpeBaHue LOMKHO ObITb paBHOMEpPHbIM ONnA BCeX COeANHUTENIbHbIX pr60K N UX BCnomMoraTtesibHbIX Yy3I0B.
CoeanHuTeNbHbIE pr6KVI pacnonaraloT pagomM 1 Tenyfion3oNiMpyroT.

6.2.6.3 MuHumanbHas TemnepaTtypa HarpeBa COeOMHUTENbHbIX TPYOOK [omkHa ObiTb BbiWe TemnepaTtypbl
3amMep3aHnsa XUOKOCTU (ANS XUOKMX CPed) unu Bbllie TemnepaTtypbl obpasoBaHuWs KoHAeHcaTta (4N rasoobpasHbix

cpen).

MakcumanbHasi TemnepaTypa HarpeBa COoeAMHUTENbHbIX TPYOOK He [oShkHa NpeBbilaTb TemnepaTypy KuneHus
n3MepsieMoN XKMIOKON cpeabl U Jonyckaemyto TemnepaTypy cpeabl Ans npumensiemoro M.

6.2.6.4 PekomeHayeTca NpumeHaTb 060rpeB XONoAHbIX COeANHUTENbHBIX TPYOOK Manoro aguameTpa Bo nsbexaHve mx
3aCOpPEHNS MPU N3MEPEHNSIX PACXOAA BA3KUX FOPSUMX XXNOKOCTEN.

6.2.7 PazpgenutenbHblie cocyabl

6.2.7.1 Ecnu cpema Bbi3blBaeT Koppo3uto, obnagaeT CcrnocoOHOCTbID K KOHOEHcauMM WNn 3amMep3aHuto B
CcoeauHUTENbHbIX TpyOKax, MMeEeT O4YeHb BbLICOKYH BS3KOCTb MIIM MOXET 00pa3oBbiBaTb HaKWMb, TO MPUMEHSIOT
pasgenuTenbHble cocyAbl, 3anofiHEHHbIE XXMAOKOCTbIO, oThensiowen cpegy ot MO wnM oT ypaBHOBELLUMBAOLLEN
XuakocTtu, npumensemon B MNM4.

O}J,HaKO cnepgyet uMmeTb B BUAY, YTO pasgenutenbHaa XUOKOCTb He 6y,u,eT 3auumaTtb coeaUNHUTENbHbIE pr6KVI mexay
oTBepCTUAMM OnNA 0T6opa OaBneHuna n pasgenutenbHbiMU cocyaamMu.

6.2.7.2 PasgenuTenbHble cOCyAbl NPUMEHSIIOT C Neperopogkamu nunu 6es Hux.

B pasgenutenbHbIx cocynax bes neperopoaok pasgennteribHada XUOKoCTb He AOJIKHA CMeLlnBaTbCA Unn BCTynatb B



XMMWUYECKYIO peaKkuunr C |/|3mep;|eM0171 cpe,u,0|7| mnnm ypaBHOBeLIJI/IBa}OLLl,eﬁ XNOKOCTbO U €ee TMJIOTHOCTb [AO0JKHa
CyLeCTBEHHO OTNnmn4aTbCA OT NJIOTHOCTU 3TUX ABYX BeleCTB ANA obecneveHnss NOCTosiHCTBA NOBEPXHOCTU KOHTaKTa.

6.2.7.3 lNpn otcytcTBUM nepenaga [OaBNeHUA MOBEPXHOCTb pasgena M3MepsemMon cpefbl U pasfenurerbHOn
XKMOKOCTU AOMKHA HaxXOAMTbCA Ha OOHOM M TOM e YpOBHe B 060Mx cocyaax.

6.2.7.4 MNMpumeHeHne pasgenuTenbHbIX COCYA0B BnNusAeT Ha nokasaxusa MMM takum obpasom, 4To nepenas gaBneHus
Ha CY ctaHoBuTce 6onblue pasHocTu aasnenus B MNIM4O.

BnusiHMeM pasgenuTenbHbIX COCYAOB Ha nokasaHus MMM MoXHO npeHebpeyb NpU YCNOBUWM YAOBMNETBOPEHUS
HepaBEeHCTBY

F Oy —0°
Bl PR T\ A 6.1)
E-/r:Ei

E

2
roe F - nnowaab nonepeYyHoro cev4eHua pasgenntenbHoOro cocyga, m

F, - 06bem X1aKocTH, nepeTekatoLel U3 pasaenuTenbHOro (U1 ypaBHUTENLHOMO) cocyaa B MM npu namMeHeHn!

pacxoAa oT HYNA A0 & yuay |v|3 ;

- 3
'DP - NNOTHOCTb pa3aennTeslbHON XNOKOCTH, Kr/im™ ;

‘ . 3
2 - NNOTHOCTb N3MeEpPsSiEMOU cpedbl Npy AaBneHun £ U1 TemnepaTtype pasaenutenbHOro cocyaa, Kr/m

MokasaHnna CU nepenaga fasneHvs ¢ pasgenuTenbHbIMW COCyAamu, He YAOBNETBOPSOLWME AaHHOMY HEPaBEHCTBY,
KOPPEKTMPYIOT C YYETOM MNepeMeLleHus ypoBHA pasfena B pasgenurtensHoM cocyge. B [1] npvBeaeH meTon pacdeta
nepenaga [AasneHus Mpu MPUMEHEHUN pasfenuTenbHbIX COCYAOB B CIydae HapyleHUs YCNoBUSA, BbIPaXEHHOro
HepaBeHCTBOM (6.1).

6.2.7.5 PasgenuTenbHble cocyabl AOMKHbI HAXOAUTLCSA Kak MOXHO Onuke K oTBepcTusM Ans oTGopa AaBneHusi. B
npunoxeHnn B npeactaeneHbl pa3nuyHble BapuaHTbl CXeM YCTaHOBOK pasaenuTenbHbIX COCYAOB.

[Mpu namepeHnax pacxofa rasa pasgenuTenbHble cocyabl pacnonaratoT Boiwe CY, a MM moxeT 6biTb pacnonoxeH
Bbile unu Hwke CY. Onsa cnyyas pacnonoxeHua [MMNO Hwke CY npu u3aMepeHusix pacxoga rasa [JornyckaroT
NOAKMNIoYEHNE CoeANHUTENBHBIX TPYOOK K GOKOBBLIM LUTYLIepaM pasaenuTeribHbIX COCYA0B.

Mpn n3MepeHusix pacxoda >XWOKOCTW pasfenuTenbHble cocyabl pacrnonaraiot Hwke CY, a [TMNO moxeT 6biTh
pacnonoxeH Bbiwe unu Hwke CY. Ecrm MN[0 HaxoauTcs Bbiwe CY, TO B BEPXHUX TOYKAX COELAMHUTENbHbIX TPYOOK
yCcTaHaBnueatloT ra3ocbopHble kamepbl (cM. 6.2.5). [onyckaloT NoakMYeHWe COoeOUHUTENbHbIX TPYOOK K BGOKOBbIM
WwiTyLepam pasgenuterbHbIX COCYA0B.

6.2.7.6 Ecnu cpega mMoxeT 3amep3aTtb UM KOHAEHCUPOBAaTbLCA B COEAMHUTENBHBIX TPyOKax, To naTpybku oTBepcTui
ansa otbopa gaBneHns BMecTe ¢ coeanHUTENbHbIMY Tpybkamu NokpbIBaKOT TeNnonsonaumen unu oborpesator.

6.2.7.7 BMeCTUMOCTb pasgennutenbHbIX CoCynoB [AOOJKHa npeBblllaTb obbem cpeabl npun MakcMmarnbHOM ee
nepemeteHnn B MMA. MNpn npoekTMpoBaHun pasgenuTenbHbIX cocynos obecneumsatoT paBEHCTBO AMaMeTpoB NO BCEW
nx gnuxe. MNMpumep KOHCTPYKUMWN pa3aennTesibHOro cocyna npmueseeH Ha pucyHke 8.
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1 - npobka; 2 - ywko; 3 - obevaitka; 4 - gHuLle; 5 - wrtyuep; 6 - wryuep

PucyHok 8 - KoHCTpyKUmMS pa3aennTenbHOro cocyaa

6.2.7.8 Ecnn HeBo3MOXHO nopobpaTe pasgenuTenbHY XUAKOCTb C HEOOXOOUMBIMU XUMUYECKUMWU 1 (DU3NYECKUMUI
XapakTepucTUKkamu, TO NPUMEHSIOT pasfienuTenbHbIE COCYAbl C neperopogkamu. Neperopogkamn MOryT CYXUTb MSArKne
MeMOpaHbl U CUNbGOHLI. XapaKkTepucTuka "Harpyska/nepemMelleHme"” neperopogok AomkHa OblTb MOEHTUYHON NS ABYX

pasgennternbHbIX COCyN0B.

6.2.7.9 [Ins yaaneHusa CKoMneHus rasa B KOHCTPYKLMW pasaenuTensHoro cocyaa npeaycmaTpmBaioT BEHTUNALMOHHbIE
yCTpOWCTBa.

6.2.7.10 MNpuMepbl pasgenuTenbHbIX XXUAKOCTEN U X CBONCTBA NpuBeAeHbl B Tabnuue 3.

Tabnuua 3 - CBowicTBa pasfgenuTeNbHbIX XUAKOCTEN

HanmeHoBaHwue xunakocTm MnoTHOCTL Npun Temnepartypa, °C
20 °C, |<r/M3
3aMep3aHusi | KuneHust
Ounbytnndrtanat 1047 -35 340
MmuuepuH 1262 -17 200
Cwmecb BOAbl C MULEpPUHOM (06beMHOe COOTHOLLEHWE - 1:1) 1130 -22,5 106
OTUNOBbLIV CNUPT 789 -112 78




OTuUneHrnukonb 1113 -12 197

Cwmecb BoAbl C 3TUMEHIMUKONeM (06beMHoe CooTHoLLEeHMe - 1:1) 1070 -36 110

6.2.8 OuncTHasa cuctema

6.2.8.1 OQuucTHas cucTema, NpUMep YCTaHOBKM KOTOPOW TNpUBEAEH Ha pucyHke 9, npefHasHayeHa [Ans
NpeoxpaHeHusl coeauHUTENbHbIX Tpy6oK 1 MIMO oT nonagaHust 3arpsisHEHHbIX UMW arpecCUBHbIX BewecTB. OUMCTHbIE
CUCTEMbI MOTYT 3aMeHsATb OAHOBPEMEHHO pasaenuTerbHble COCYabl Y OTCTOMHbIE KaMepbl.

fofavn Fezyaupolira
[ pocroda ewuem-
namegKg KOZ0 nomoxa +
uhdukamog

._

K$H$X

PucyHok 9 - Mpumep ycTaHOBKM OYUCTHOM CUCTEMBI

6.2.8.2 MNpy NpUMEHEHNN OYUCTHBIX CUCTEM MOMNEepPeYHOe CeYeHue No BCer ANMHE COeAMHUTENbHBLIX TPYOOK AOMKHO
6bITb NOCTOAHHBIM. CoeanHUTENbHbIE TPYOKM, NOAKMIOYEHHbIE K NOCOBOM U MUHYCOBOW KaMepe yCpeaHEeHNs, AOMMKHbI
UMeTb paBHYIO AJIMHY N OAMHAKOBOE YNCIO COYNIEHEHN.

6.2.8.3 [Ins nogaepkaHusi paBHbIX PACXO[0B OYMCTHOIO MOTOKA B OGEUX COEAMHUTENbHBIX TPYOKax B OYUCTHOM
cUCTEME YCTaHaBnMBAlOT pacxodoMepbl (Hanpumep, poTaMeTpbl) Mexay NpoAyBOYHbIM KpaHOM M TOYKOW BBOAA
OYMCTHOrO NOTOKA B COEAMNHUTENBHYIO TPYOKY.

6.2.8.4 Heobxognmo cneamtb 3a Tem, 4TOObl ouucTka He BnuvaAna Ha nokasaHus [N n Ha TemnepaTtypHoe
paBHOBeCHE MeXAy ABYMSI COeOUHUTENbHbIMU TpybKamu.

6.2.8.5 V|CI'IOJ'Ib3yeMbIl7I B Ka4yeCcTBe O4YMNCTUTENbHOro BellecTBa ra3 BBOAAT B COeANHUTESIbHbIE pr6KVI noa 6onblwmm
AaslieHnem no cpaBHEHUIO C AaBlieHneM cpenbl.

OumncTHOM NOTOK perynmpyroT nronb4aTtblM BEHTUIEM.

6.2.8.6 MNpu HegocTaToYHOM IPPEKTUBHOCTU ONMCAHHBLIX Bbile METOAOB OYUCTKU ANS MpefoxXpaHeHus OTBEpPCTUi
ansa otbopa gaBneHuns ot 3arpa3HeHUs MCNoMb3YOT 30HAbI (PUCYHOK 10) nn NPUMEHSIOT Apyrne MeToAbl OYUCTKN.
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1 - kopnyc; 2 - ronoBka 30HAa; 3 - OCb 30HAA; 4 - pyKosiTKa

6.2.9 CoeanHuTENbHbIE TPYOKM (MMHMMK)

6.2.9.1 TMMNA pacnonaratoT kak MoxHO 6nmxke k CY. PekomeHgyeTtcs, 4Tobbl AnvHa CoeaMHUTENbHbLIX TPYOOK He
npesbiwana 16 m. MNpu HeobxoANMOCTU NpUMeHEHUs B6onbLUMX AMWH LenecoobpasHo NCNOoMb30BaTh ANEKTPUHECKYIO UNN

NHEBMaTUYECKYIO Nepeaadyy.

6.2.9.2 Bo n3bexaHne UCKaKeHUsl Nepenaja OaBMeHUsl, BO3HUKAIOLLEro M3-3a pasHOCTM TemnepaTypbl TPpyOoK, ABe

PucyHok 10 - 3oHp

coeanHuTeIbHble TDY6KVI OOJKHBI ObITb pacnonoXeHbl pAOooM.

Ecnun CyLlleCTByeT ONMaCHOCTb HarpeBa Unn oxnaxpeHua 3anoJIHEHHbIX XUOKOCTbo COeOUNHUTENbHbIX pr60K npu unx

BEPTUKaNbHOM UM HAKINOHHOM pacnoJsioXeHUN, TO X COBMECTHO TenJion3onnpyroT.

6.2.9.3 lMpu NpumeHeHWM coeguHUTENbHbLIX TPYOOK, COCTaBMEHHbIX W3 OTAENbHbIX CEeKuUW, AMameTp YCMOBHOMO
npoxoAa 3TUX CeKUuii AoMmKeH BbiTb OQNHAKOBLIM.

BHyTpeHHUIN AMaMeTp coeanHMTESNbHbIX TPYGOK formkeH BbiTe Gonee 6 MM.

Ecnu cywecTByeT onacHOCTb KOHAEHCAUUW cpefbl, HaXOAALWENCA B COeQnHUTENbHBIX TpybKax, nnm obpasoBaHus B

HeW Ny3bIPbKOB rasa, To BHYyTPEHHUIA AnaMeTp CoeanHUTENbHbIX TPYOOK JomKeH BbiTb He MeHee 10 MMm.

PekomeHayemble 3Ha4YeHWs BHYTPEHHEro guameTpa coeanHuTenbHbIX TpyOok npusedeHsl B Tabnuue 4.

Tabnuvua 4 - BHyTpeHHUA AnameTp COeAMHUTENBHBLIX TPYOOK

Twn cpepbl 3HauyeHne BHYTPEHHEro gmameTpa npuv gnuHe Tpyook, M
o 16 OT 16 po 45 O145 0o 90
Cyxon ras, Boga, nap Ot 6 g0 9 BKNtOY. 10 10




Bo3ayx unu BnaxHbi ra3 (T.e. BO3HWKAET OMAaCHOCTb 13 13 13
KOHOEHCaLUN B COeaUHNTENbHBIX TpyOKax)

Bsaskune xunakoctn 13 19 25

3arpsisHeHHbIe ras unu XXnaKocTb 25 25 38

6.2.9.4 CoepuHutenbHble TPYOKM YyCTaHaBMMBAlOT C YKMNOHOM K ropu3doHTanu 6Oonee yem 1:12. Takon YKIOH
obecneymBaeT OBWXEHME KOHAEHCaTa M TBepAblX YacTul, BHM3 OO0 oborpesalonx OTCTOMHMKOB MNU LUNMHOPOB, a
ny3blpbKOB ra3a BBEPX - 40 ra30CcOOpPHbIX Kamep.

,D,OI'IyCKaeTCﬂ AenaTtb YKIMOHbl CTyneH4YaTbiMU MpU YyCnoBuW, YTO OTCTOVHbIE KamMepbl HaxoOATCA BO BCEX HWXHUX
TOYKax, a raaoc6opr|e KamMepbl - BO BCeX BEPXHUX TOYKaX.

6.2.9.5 PasHocTb AnuHbI coeauHuTenbHbIX Tpyook MM AomkHa GbITe Kak MOXHO MEHbLLEN.

6.2.9.6 MNpw nogkntoyeHun k CY aByx unu 6onee MM gonyckaetcs NOAKMOYEHNE COEAVHUTENBHBIX TPYOOK OAHOro
MNO k coeavHuTenbHbiM Tpybkam apyroro. Mpu atom pacctosiHve oT CY OO MEeCT MOOKMYEHUs COeOMHUTENbHbIX
Tpybok noakntodaemoro MNMA4 gomkHo ObiTb OANHAKOBBLIM, HACKOIBKO 3TO BO3MOXHO.

6.2.10 3anopHas apmaTypa usmepuTenbLHOro npeobpasoBartesns nepenaga AaBneHus unu gupmaHomeTpa

6.2.10.1 TMMNO ocHawawT NpUCOEaVHUTENBHBIMU (pa3beauHUTENBHBIMUY), MNPOAYBOYHBIMU U YPaBHUTENbHbLIMU
KpaHamu (BEHTUNSIMM). OTW YCTPOMCTBA (MOMHOCTBI0 UMK YacTb U3 HWUX) MOTYT ObITb KOHCTPYKTUBHO BbIMOJIHEHBI B OHOM

onoke.

6.2.10.2 TlpucoegnHuTEnbHbIE KpaHbl (BEHTWNM) MpedHasHadYeHbl And nogknodeHns (otknodenns) MO k
coeauHUTEeNbHbLIM TpyGKaMm.

Mpu paborte MMM B pexunme namepeHnn npucoeauHTENbHbIE KpaHbl (BEHTUMW) AO0MKHbI ObITb MOMHOCTLIO OTKPbITHI.
6.2.10.3 MNMpoayBoYHbIE KpaHbl (BEHTUNN) NpegHa3HayYeHbl A8 OYUCTKU COEANHUTENBHBIX TPYOOK.
Mpn paboTe MMM B pexvme n3aMepeHnn NpogyBOYHbIE KpaHbl (BEHTUN) AOMKHbBI BbITb 3aKPbITHI.
[ns ynicTbix cpeq PYHKLMN NPOAYBOYHBIX KPAHOB (BEHTUNEN) MOTYT BbINOMNHATL CPeAcTBa BeHTMnAummn kamep M.

6.2.10.4 YpaBHUTENbHBIN KpaH (BEHTUNb) NpegHa3HavyeH ANis CO34aHus HYNeBOro 3HavyeHusl nepenaga AaBreHnst Ha
nna.

Bo Bpems aTo onepaunmn NpUcoefnHUTENbHbIE U NPOAYBOYHbIE KpaHbl (BEHTUNN) AOIKHbI ObiTh 3aKPbITHI.
Mpu pa6orte MM B pexume n3mepeHnn ypaBHUTENbHbIV KpaH (BEHTUINb) AOMMKEH ObITb 3aKpbIT.
Mpu npoayeke coeanHuTenbHbIX TPYOoK 1 kamep MMM ypaBHUTENbBHBIN KpaH (BEHTWUMb) AOMKEH OblTb OTKPbIT.

6.2.10.5 B npunoxenun I npuBedeHbl pasnuyHble cxembl npucoeavHenusa (N[O npu mM3mepeHnsx pacxopa u
KonunyecTBa pasnuyHbIX cpea.

6.2.11 NUamepeHne paBneHus cpenbl

6.2.11.1 JaBneHve cpefbl - 9T0 CyMMa U30bITOYHOrO 1 aTMOCKEPHOTO AABIEHUN

PPy tFh,. (6.2)

6.2.11.2 CW abcontoTHOro wnyM u3BbLITOMHOrO [AaBrieHMsI MOAKMHYaloT K OTAenbHOMy oTBepcTuio nepeg CVY,
pa3MeLLeHHOMY B ceyeHnmn VT B MecTe YCTaHOBKM OTBEPCTUSA ANs oTOopa nepenaga AaBneHus.

HonyckaeTca npucoegmHeruve M k "nnocoBoin” coegmHutensHomn Tpyoke M.

6.2.11.3 W3amepeHus abconoTHOro wnuv u3bbITOYHOrO [AaBMnEeHUs KOHAEHCUMPYHOLWero rasa M napa B chyyae
NPUMEHEHNS KOHOEHCALMOHHBIX COCYA0B BbINOMHAOT C Y4€TOM pa3HOCTU BblcOT ycTaHoBku CY u IMA.



B aTom cny4ae gaBneHue paccumTbiBaloT No opmysne
P =pp —ogEh,

raoe Pp - nokasaHue [ abconioTHOro AaBneHus unu cymma nokasaHui M n3BbITOYHOrO U aTtMocdepHoro
naenenus, MNa;

y 3
'DK - NNIOTHOCTb KOHAEeHCaTa B COeAMHUTEITbHOU TDY6Ke, Kr/im~ ;

2
Z - yCKOpeHune cBoGoaHoro nageHust, m/c™ ;

ko Pa3HOCTb BbICOT YCTAHOBKM KOHAEHCALMOHHOro cocyaa u MAa, m.

6.2.11.4 ATmoccepHoe AaBneHne M3MepsitoT B MecTe pacnonoxenusi M n3bbITO4HOro AaBneHusi, ecrnv NocnegHui
pa3MeLLeH B 3aMKHYTOM NPOCTPaHCTBE NP Hanuuny nogayea, Co3AaBaeMoro cMcteMamMmm KOHOULUMOHMPOBAaHUS.

6.2.11.5 ATmocdepHoe u (Mnn) n3bbITOYHOE AaBrneHne MoryT ObiTb NPUHATLI 32 YCNOBHO-NOCTOSHHYIO BENUYUHY. [pun

3TOM YYUTLIBAOT COOTBETCTBYIOLLYID COCTABMSIOLWYI0 HEONPedEeneHHOCTN pe3ynbTata W3MEpPEeHust [OaBreHus B
cootBeTcTBUK ¢ 10.4.4.

6.3 Cpeacrea namepeHum TemneparTypbl

6.3.1 TepmoamHamumyeckyto TemnepaTypy Cpefbl paccymTbiBatoT No dhopmMyne
T=27315+¢, (6.3)

6.3.2 Temnepatypy cpeabl U3MepsIoT Ha npsiMonuHenHom ydactke T go nnm nocne CVY.

Bo Bcex cnyyasix HeoGXo0AUMO CTPEMUTLCS K ToMyY, YToGbI MT unu ero 3awmtHas runb3a (Mpy ee Harnuumnm) Kak MoXHO
MeHbLLEe 3arpoMoXxaanu NpoxofaHoe ceyeHve UT.

6.3.3 T nnu ero 3awwmTHYIO b3y (Npu ee Hanu4uu) norpyxatot B UT Ha rmybuHy ot 0,3 L poo7i).

B cnyyae n3amepeHus pacxoga napa unv cpeppl, Temnepatypa kotopoi 6onee 120 °C, pekomeHayetcs MT unu ero
3alNUTHYO Mnb3y (Npy ee Hanmumm) norpyxatb B T Ha rnybuHy ot 0,5 L) po0,74).

6.3.4 Hannyuywwmm pacnonoxernvem MT nnn ero 3awmMTHOW Mnb3bl (MPYU €e Hanu4umMmn) Npyu ux yCTaHOBKE SBMsieTCA
pagvanbHoe, cxema KoToporo npmesegeHa Ha pucyHke 11a.
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PucyHok 11 - Cxema yctaHoBku MNT

[lonyckaeTcsa ux HaKkNoHHOe pacnonoXxeHue, Kak npuBegeHo Ha pucyHkax 116 n 11r, unun yctaHoska 3a CY B konewe,
Kak npuBeAeHo Ha pucyHke 11B. YkasaHHOe HanpaBneHne notoka Ha pucyHkax 116, B - pekomeHgyemoe.

6.3.5 Npu n3amepennn Temnepatypbl cpeabl o CY cnegyeT pykoBOACTBOBATLCS CrieayHLNMN MONOXEHUSAMM:

a) ecnm auametp Lk yposnetsopsiet yernosuio 0,030 < D £ 0131} 7o

- yctaHoBka [NT unu ero 3awWnTHOW rMnb3bl (NPU €e Hanu4uMm) Ha paccTosHUN He MeHee 20 £} ot CY He BnusieT Ha
nokasaHusa pacxogomepa;

- npu yctaHoske MT vnu ero 3awmTHONM MMnb3bl (Mpu ee Hanuuun) of CY Ha paccroshmm 1003 & J < 200 «

HeomnpeAeneHHoCTM KoaMLMEHTa UCTeYeHNs CrieflyeT apudMeTieckn 06aBUTL BenuunHy, pasHyio 1 — i f(20.00);

- NT unKn ero 3alMTHYIO MNb3y (MPU ee HanMWMuUM) He AONycKkaeTcs ycTaHaBNMMBaTh Ha paccTosiHuM meHee 10 £ ot
CY;

- ona Tpy6 BeHTypu paccTtosiHue OT Touku pasmeltenns MNT unm ero 3awuTHOM nb3bl (MPY ee Hanuunm) go cedeHus,
B KOTOPOM OCyLLeCTBNsieTCst 0TOOp AaBneHus Ao CY, OomkHo ObiTb He MeHee 4 Fa

6) ecnu puametp Lk ynoeneteopsiet ycrosuio Ly < 0,035} 1o

- ycTaHoBka MT Mnu ero 3alnTHOM MMMb3bl (MPU €€ HanMuUK) Ha PaccTosiHMM He MeHee 5.7 oT CY He BnnsieT Ha
nokasaHus pacxogomepa;

- npu yctaHoBke MT WM ero 3awuTHOM MMb3bl (Mpu ee Hanuumn) ot CY Ha pacctosmm 340 £, < 50 «
HeonpeAeneHHOCTM Ko3PdULIMEHTa UCTEYEHUS CrieflyeT apndmeThiecky A06aBNUTL BENMUMHY, paBHyto 0,5%;



- NT 1nu ero 3alLMTHyIO rMMb3y (MPU €8 HaNU4YMK) He AONYCKAeTCs YCTaHABNMBATL Ha paccTosiHuM MeHee 3 £} ot CY;

B) pacctosHue mexay CY u MT He gomkHo npesbiwaTs 30 L
r) mexay CY u INT unu ero 3awmMTHON runb3sbl (NP1 €e HannynmM) AOMKHbI OTCYTCTBOBAaTb MECTHbIE CONPOTUBIIEHUS.
6.3.6 MNpu n3amepeHnn TemnepaTtypbl NoToka nocne CY cneagyeT BbINONHATL TpeboBaHMs:

a) MT unu ero 3awuTHYO Mb3y (NPU ee HanuuMu) He AonyckaeTcsl ycTaHaBnueaTte oT CY Ha paccTosiHum Gonee

1500

6) ecrv avametp Lk He npesbiwaet 0,13 L) 10 NT vnu ero 3awwmTHy0 rmnb3y (MpY €€ HanU4Mmn) YCTaHaBIMBAIOT Ha

paccTosiHuM He MeHee 5 £} oT CY (kpome Tpy6bl BeHTypu);

B) ecrm anametp Lk He npesbiwaet 0,132}, ans Tpy6bl Bentypy MT vnn ero 3awwmTHYIo b3y (MpW ee Hanuuun)

pa3MeLLaloT B ceyeHun UT, pacnonoXeHHOM Ha paccTosiHuM He MeHee 2 £} oT auddysopa;

r) ecnu guameTp Df Gonee 0,13 L), Ho He npesblLaeT 0,26 L2, 1o MT vnm ero 3aLUMTHYIO MNb3Y (NpU ee Hanuyum)

yCTaHaBNMBAIOT Ha paccTosiHun oT CY, ynosneTeopsitolem Aym ycrosusm: f; 2 500w fy 2 (8,55,8D’55)D :

n) ecnu gmameTtp Df Gonee 0,26 L), 1o MT unu ero 3aWuTHyIO Mnb3y (NP ee HanMMuUK) YCTaHABIMBAKOT B
paclumpuTens B COOTBETCTBUM C 6.3.7;

e) ponyckaeTcsa yctaHoBka IMT vnu ero 3awmTHON rnb3bl (NPY €e HanuMunMm) B KONIEHE B COOTBETCTBUM C PUCYHKOM
118B;

X) mexay CY u INT unn ero 3awmnTHOM rMnb3on (Npu ee HannynmM) AOMKHbI OTCYTCTBOBaTb MECTHbIE CONPOTUBIEHUS
(MckntoYeHne COCTaBnAT BapuaHTbl, NPeAcTaBneHHble Ha pucyHkax 11s, r).

6.3.7 Ha pucyHke 11r npuBefeHa cxema yctaHoBku [T nnm ero 3awmMTHON rmnb3bl (MpY ee Hanuuum) B pacLumpurene.
BHyTpeHHUIA AnameTp paclumputens OomkeH ObiTb He MeHee 3,85 Df . PacctosHune mexagy CY u bnwkanwen rpaHuuen
pacwwupuTens (ceyeHuem nepexoga UT B koHyc) AOMMKHO ObiTb MpM UCMONb3OBaHMM AuadparMm M COMern He MeHee

8,55.3'155 o, npyv NpUMeHeHun Tpy6bl BeHTypy - 4 & . PaccTosiHue mexay CY u MT 1Unu ero 3alLMTHONM Mnb3oi (Npu ee

HanMuNUn) He JOMKHO NpeBbiwath 1517 .

Ecnun ocb otBepctua UT ansa yctaHoBku MNT vnu ero 3awwmTHOM rvnb3bl (MpY €e Hanu4um) pasMmeLlleHa Ha pacCcTosiHUM
OT MecTa coeaunHeHus anddysopa C LUMNNHAPUYECKON YacTbio paclumpuTens He 6onee 2,5 DP , TO HeobxoaMmocCTb B
dopmypoBaHnn 6e30TpbLIBHOrO MOTOKa B Auddysope OTCyTCTBYeT, NostoMy cam auddysop MoxeT nmeTb nobyro
KOHYCHOCTb N60 ObITb BBINOMHEH B BUAe nepexonos B cootBeTcTBMM ¢ TOCT 17378.

Mpn pasmeweHun MT unu ero sawmMTHON MNb3bl (MPU €€ Hanuuuu) Boanu OoT MecTa coeauHeHwus anddysopa ¢
LUUNMHOPUYECKOW YacTblo paclunpuTens (6onee 2,5 DP ), Andbdpy3op peKkoMeHayeTCsl BbINOMNHATL C YIIOM paclUMpeHus

2 (CcM. pucyHok 11r), He MpeBbllIAOWEM 3HAYEHUS, yKa3aHHblE B 3aBUCUMOCTM OT OTHOLLUEHWUS MMoLafen ceyeHui
pacwupuTens u Tpy6onpoeoaa B Tabnuue 5.

Tabnuua 5 - 3HaveHus yrna paclumpeHuss ¥ , obecneuunBatoLme 6e30TpbIBHOE TeueHue cpedpl B anddysope

':DP ID)Q 15 2 2,5 3 3,5 4

o] 28° 22° 16° 12° 9° 6°




6.3.8 Ecnu cpepa - ras, To npy Hanuuum GonbLUMX NOTEPb AaBIeHUst (ﬁm > 16 105 Ma) Ha CY Heobxogumo
paccuutbiBaTh TeMnepaTtypy Ao CY no namepeHHon temneparype nocne CY no cdopmyne

T=Ty+ur tw,
roe 15 - uamepeHHoe sHaueHme TemnepaTypsl nocre CY, K.

MoTepio AaBnenns £ B CY criemyeT onpeaensitb cornacHo FOCT 8.586.2 (nogpasaen 5.4), TOCT 8.586.3 (MyHKTbI
5.1.8,5.2.8 1 5.3.6), FOCT 8.586.4 (noapasgen 5.9) B 3aBucumoctut ot Tuna CY. KoadduumeHT xoynsa-TomcoHa p
onpegenstoT B cootBeTcTBUM ¢ FOCT 8.586.1 (nyHkT 3.3.8).

6.3.9 Mpu yctaHoBke NMT B rMnb3y (kapmaH) obecrneuvnBaloT HaOEXHbLIN TEMMOBOW KOHTAKT, 3anofHAS TUMb3y,
Hanpumep, Xuakum macnom. MNT norpyxatoT B runb3y Ha NOMHyo ee rmyouHy (C MOHTaXHbIM 3a30poM). PekomeHayeTcs,
4yTOObI 3a30p Mexay BoKOBbIMY CTeHKaMu runb3bl U MNT He npebiwan 0,5 Mm.

YacTtb IT, BbicTynawwasa Hag WT, gomkHa uUMeTb TepMOM3OonsAuMio, ecnv TemnepaTtypa notoka OTnvMyaeTcs oT
TemnepaTtypbl OKpyxatoLlen cpeabl 6onee yem Ha 40 °C.

PekomeHayeTcs MT unu ero 3awwuTHy0 rinbay (Npu ee Hanmuum) TepMor3oNMpoBaTh OT CTEHKU UT.

Mpumeyanme - MNpu yctaHoBke MNT JONONHUTENBHO PEKOMEHAYETCS Y4UTbIBaTh TPEO6OBAHWS, U3NOXEHHbIE B [2].

6.4 CpeACTBa M3Mep9HIM7I NIOTHOCTU, coCTaBa U BITaXXHOCTU cpeabl
6.4.1 OnpegeneHuve NNOTHOCTU cpeAbl NpU paboynx yCnoBUsax

6.4.1.1 TnoTHocTb cpeabl B pabouymx YCNoBUsIX [OMYCKAETCs Onpeaenstb MPsiMbIM  METOAOM W3MEPEHUA C
NPUMEHEHNeM NIOTHOMEPOB Mboro TMnNa, He N3MEHSOLLMX CTPYKTYPY MOTOKA, UMM KOCBEHHBIMU METOAAMU N3MEPEHUN.

6.4.1.2 Touky oTOOpa Npobbl rasa pacnonaratloT B BEPXHEN, @ XUAKOCTEN - B HUXKHEN YaCTU rOPU30OHTAaNbHOMO yvacTtka
Tpybonposoaa.

Toukn otbopa npobbl pacnonaratoT Ha yyacTke TpybonpoBoaa, rge CKOpoCTb NMoToka Gonee Hynst U OTCYTCTBYHOT
3aBUXPEHUS.

6.4.1.3 Ecnu nnotHoMep HaxoAMTCA BO BHYTPEHHEW MonocTu TpyObl, TO paccTtosHue mexay HuM n CY [OormkHO
COCTaBnATh:

- He MeHee ykasaHHoro ans MT B 6.3.5 (Npy COOTBETCTBMM AMamMeTpa NorpykaemMomn B nonoctb Tpybonposoaa Yactu
nnoTHoMepa Anana3oHy 3HavyeHu anameTpa MNT) - npu ero yctaHoske ao CVY;

- He MeHee 8 L) - npu ero ycTaHoBke nocne CY.

6.4.1.4 N3ameHeHne NnoTHOCTU cpefbl OTCreXxumBalT, co3fgaBad NOTOK Yepes3 YyBCTBUTENbHbIN 3fIEMEHT MAOTHOMepa
nyTemM OTBETBIIEHUNA YaCTu obuiero notoka. Cxembl YCTaHOBKW NJIOTHOMEPOB npueeeHbl Ha PUCYHKe 12.



« TS T T T,

1 - nnoTHOMeEp; 2 - Tennonsonsauusi; 3 - BEHTUnNb; 4 - cyxatolliee yCTpoNCTBo; 5 - Tpybonposos,
PuncyHok 12 - Cxembl yCTaHOBKM NIOTHOMEPOB
6.4.1.5 [na ounctkm npobbl OT npuMecein Ha BXoAe MNMOTHOMEPOB [AONycKaeTcs MNpUMEHEeHWe uUnLTPoB U
ocywuntenen. OgHaKo 3T YCTPOMCTBA HE AOMKHbI U3MEHSITb COCTaB cpebl.
6.4.1.6 PaBeHcTBO TemnepaTypbl nsmepsiemon cpefbl U Npobbl cpeabl, HAXOAAWENCS B YyBCTBUTENbHOM 3fIEMEHTE
nnoTHoMepa, obecneunBatoT, pasmellas NnocrneaHui B NOTOKE 3MepSeMo CpeAbl U TEMMOM30NUPYS OT BHELLHeN cpedbl
BCE €ro 3MeMeHTbl, B KOTOPbIX HaxoAuTcsA npoba n KOTopble COMpUKacaloTCA C BHELUHEW cpedon A0 nonajaHus 3Ton

I'Ip06bl B YYBCTBUTESNbHbIA 3NIEMEHT NIOTHOMEpPA.

6.4.1.7 B obwem crnyyae 3HayeHWs JaBneHWs M TemnepaTypbl, a crefoBaTernbHO, U NAOTHOCTU B YyBCTBUTENbHOM
anemMeHTe NNoTHOMepa MOryT OTNMYaTLCS OT 3HaYEHWI AaHHbIX NapameTpoB B MecTe oTbopa aasneHus nepeq CY.

Ecnu HeBo3MOXHO obecneunTb paBeHCTBO TemnepaTypbl M AaBrneHus cpefbl U ee npobbl, Haxopswencs B
YyBCTBWUTENMbLHOM 3fIEMEHTE MNOTHOMEpPA, TO BBOAAT NMOMPABKM K MOKa3aHWsAM NNoTHOMepa.

[pn 3TOM 3Ha4YeHMe NNOTHOCTU Cpeabl pacCYMTLIBAOT NO q)opmynaM:

- Ans rasa

onp T T - AT,
=R o[£ ? 1. (6.4)
ppT p_"'l—\)vp T

- ANS XWOKOCTU

|'5'=|'5'|:||:1_|8TM|:| +Tp-£)tjp)- (6.5)



roe ,C'|:| - NOKa3aHuA NiIoTHOMepa;
pp - JaBneHue rasa B YyBCTBUTENBHOM 3fIEMEHTE NroTHOMepa, [1a;

"Il—"‘}-op - Pa3HOCTb AaBlieHUA B MeCTe 0T6opa AaBleHnda nepen CY n Ha YYBCTBUTESILHOM 3f1eMeHTe NNoTHoMepa, [a;

TjI:I - TeMnepartypa ra3a B YyBCTBUTEJIbHOM 3J1eMeHTE NiIoTHOMEpa, K;
&Tp - pa3HoCTb TemnepaTypbl B MecTe oTbopa gasneHusi neped CY un Ha YyBCTBUTENMbHOM 3fleMeHTe MnoTHoMepa,
K;

ST - koathduUMeHT 0BBLEMHOrO PacLUMPEHUs XMAKOCTU (OTHOCUTENbHOE W3MEHEHWe MAOTHOCTM XUAKOCTM Mpu
n306apnyeckoM yBENMUYEHUUN ee TeMnepaTypbl Ha eanHuLy);

Yp - KOO(DDULMEHT CXKMMAEMOCTM  XKMOAKOCTM (oTHOCUTENBHOE  WM3MEHEeHWe NMOTHOCTU  XWAKOCTU  Mpu
N30TEPMMUYECKOM YMEHbBLLEHUN €€ AABMNEHUS HA EANHULLY).

6.4.1.8 KoHCTpyKUMs NfoTHOMEpPa M ero MOHTaX OOIMKHbl obGecneymBaTb BO3MOXHOCTb MNPOBEPKM BbINOMHEHUSA
TpeboBaHumn 6.4.1.1-6.4.1.7.

6.4.1.9 Tlpn onpegeneHnnm nMAOTHOCTM MpU pabovmx yYCNoBUAX KOCBEHHbIM METOAOM WCNOMb3YT 3HAaYeHUs
napameTpoB cpedbl, HeobxoauMble ANS BbIMNOMHEHUs pacyeta. Hanpumep, NNOTHOCTL ra3oB npu paboymx ycroBusX
MoxeT BbITb onpeAeneHa No Nx MNOTHOCTY NpWU CTaHAaPTHbLIX YCMOBUSX, AABNEHUIO U TemnepaType (AnA cMecew ra3os
OOMONHUTENBHO - No KOMMNoHeHTHoMy coctaBy no MOCT 30319.1), a Takke MO 3Ha4YeHUsSM JaBreHus n Temnepartypbl
(ans BogaHoro napa no [3]). MnoTHOCTb XMAKOCTM MOXET BbITb onpeaeneHa No 3HavYeHWAM OaBneHusa u TemnepaTtypbl
(Bnsa cmecu xnakocTen AOMONMHUTENBHO - MO KOMMOHEHTHOMY cocTaBy, Hanpumep no FOCT 28656).

6.4.2 Onpe,qeneHMe NIOTHOCTU rasa npu CtTaHAapTHbIX yCINTOBUAX

6.4.2.1 [Ina onpeaeneHns NioTHOCTM cpeabl Npy CTaHOapPTHbIX YCnoBuAX OonycKkaeTcd npuMmeHeHne npamMbix MeTo0B
C npumeHeHnem nioTHoOMeposB noboro TMna, He N3MEHSLLNX CTPYKTYpPY NOTOKa N KOCBEHHbLIX METOL0B n3mMepeHun.

6.4.2.2 lpn otbope npo6 ans nabopaTopHOro onpedeneHvusi MMOTHOCTM rasa npu CTaHAApPTHbIX YCMOBUSIX
pykoBoacTBytoTca TpebosaHnammu MOCT 18917.

Ecnu npumeHsieTca npsimoit meTon oT6opa npob, korga npoGa oTGupaeTcs M3 MOTOKa WM HenocpefcTBEHHO
nepefaeTcs aHanUTU4YeCcKoMy Npubopy, TO PeKOMeHAYyeTCs PYKOBOACTBOBaTLCSA TpeboBaHusMM [4].

Touka oTbopa Npobbl MOXET ObITb pasmelleHa Ha T go CY unu nocne Hero.
Mpu pasmelyeHnmn Toukm otbopa npob Ha UT nocne CY pacctoaHue mexay CY n 3abopHon TpybKkon A4OMKHO ObITb He

meree 4 1) npu § £ 0,2 1 He MeHee 3HaueHws 8,55.5'1555:' , OKpYFTEeHHOro A0 GonbLUero Lenoro yucna, npu J = 0,2.

Mpwn pa3melennn Toukn ot6opa Ha UT go CY pacctosaHue mexay CY mn 3abopHoi Tpybkoln OOMKHO ObITb HE MeHee

2010,

6.4.2.3 [onyckaeTca onpedenstb MNMOTHOCTb NPW CTaHAAPTHbIX YCNOBUAX MUKHOMETPUYECKUM METOAOM B
cootBetcTBUM ¢ FOCT 17310.

6.4.2.4 PekomeHOyeTcs 4acTOTy M3MEpPEHWN MNNOTHOCTU MpU CTaHAAPTHLIX YCMOBMAX YCTaHaBnMBaTb WUCXOAA U3
HeonpeaeneHHoOCTN pesynbTaToB U3MEPEHWUN U BO3MOXHbIX M3MEHEHWUWA 3Ha4YeHWs MNIOTHOCTM 3a 3aAaHHbI Mepuos
BPEMeHU (Hanpumep, CyTk1, Mecsl). YMcno namepeHnn 3a 3agaHHbIn Nepuog BpEMEHW paccunTbiBatoT no opmyne

cz  lfczy? -4
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- , (6.6)
25 258 B



roe # - Heobxogmmoe 4mcno npob;

Z = EM(S;UF,:);
A = -8,04445;
£ =2,50060:
£ =2,82837:

UF': - paclMpeHHas HeonpeaeneHHOCTb pesynbTaTta UsMepeHnin & q ;

oo OLleHKa cpeHeKBagpaTUYECKOro OTKITOHEHUS pesynbTaTta U3sMepeHni 1z , paccuuTbiBaemas no dopmyne

2

mo 1{m
Z-':'cz' T Z-':'c i
i=1 =l

S:

. 6.7
1 (6.7)

roe # -uucno npob (3 2 4), paBHOMepHO 0TOBpaHHbIX 3a 3aaHHbIN Nepuos BpeMeH!;
£z - 3HAUYEHWe NNOTHOCTU NPU CTaHAAPTHbIX YCIIOBUSIX, NOMTy4YeHHOe B pedynbTaTe aHanuaa i -it npoGbi.

Mpumevarmne - dopmyna (6.6) nonyyeHa Ha OCHOBE NOMOXEHUN, U3NOXEHHbIX B [4].

6.4.2.5 MNNoTHOCTbL NpY CTaHAAPTHbLIX YCNOBUSAX CMEeCeln ra3oB onyckaeTcs onpeaensitb No KOMNOHEHTHOMY COCTaBy
B COOTBETCTBMM C TpebOBaHMAMM HOPMATMBHBIX JOKYMEHTOB (Hanpumep, Ans npupogHoro rasa no FOCT 30319.1).

6.4.3 OnpeaeneHne KOMMNOHEHTHOrO cocTaBa

6.4.3.1 [Ina onpeaeneHus KOMMNOHEHTHOrO CoCTaBa cpefbl NPUMEHSIIOT XpomaTtorpadbl noboro Tuna, He n3MeHsLWwne
cocTaB cpefpbl.

6.4.3.2 Npwn onpegeneHnn mecta otbopa Npob pykoBoACTBYIOTCA TpeboBaHuaMY 6.4.2.2.
6.4.3.3 KOMMNOHEHTHbI COCTaB onpeaensoT B COOTBETCTBUM ¢ TpeboBaHuamn FOCT 23781, TOCT 10679.

6.4.4 OnpeageneHve BNaXHOCTH rasa

6.4.4.1 [ns onpegeneHus BNaXHOCTW ra3a MPUMEHSIOT BRaroMepbl MOOro tvna, mMaMepsilowme TemnepaTypy

KOHAEHCaLMn napoB Bnaru (TemnepaTtypy TOYKM POChbl), MaccoBoe u (unu) obbeMHoe coaepxaHue BOAAHbIX MapoB B
eanHnue obbema rasa.

6.4.4.2 MNpwn onpegeneHnn mecta otbopa Npob pykoBoACTBYHOTCS TpeboBaHuamn 6.4.2.2.

6.4.4.3 BnaxxHoCTb NPUPOAHbIX ra30B ONpeaensoT B COOTBETCTBUM ¢ TpeboBaHusimmn TOCT 20060.

6.4.5 lononHUTeNnbHasA peKkoMeHaauums

[ns onpegeneHvss MIOTHOCTU MPU CTaHOAPTHbLIX YCMOBUAX, COCTaBa W BMaXHOCTM rasa npobbl pekomeHayeTcs
oT6UpaTh U3 OOHOM TOYKM.

6.5 BbluncnurenbHble ycTpoucTea

6.5.1 BblumcnurensHoe YCTPONCTBO AOS/MPKHO aBTOMaTMYECKN BbIMMCIATH 3HAYEeHUsS napamMeTpoB MoToka M cpefbl, a



TakKXe 3Ha4YeHne pacxoaa cpefbl B COOTBETCTBUN C 5.2 1 Konn4ecTBo cpenbl B COOTBETCTBUNU C 5.3.

Mpy pacuyeTe pacxoda W KONMMYECTBa cpepbl OOMNYyCcKaeTcs NMPUMEHEHWEe YMPOLLEHHbIX (hopMyn. [ononHUTenbHbIN
BKNaZ B HeomnpendenieHHOCTb Pe3ynbTaToB BbIYWCIIEHWS OT BBEAEHHbIX YMPOLEHU OMNpeaensioT OTHOCUTENbHO
pe3ynbTaToB BbIYMCIEHUNA, BbIMOMTHEHHLIX B COOTBETCTBUMM C TpebGoBaHMAMM nogpasfena 8.2 u 8.3 HacTosero
cTaHgapTa.

6.5.2 BbluncnuTenbHoe YCTPOMCTBO [OIMKHO KOHTpONMpoBaTb COGNOAEHNE METOAMYECKUX OrpaHUYeHun Ha
npumeHeHne CY 1 TeXHONOrMYECKNX OrPaHNYEHNn Ha 3HaYEHUSA N3MepPSEMbIX BENNYNH.

6.5.3 BbluncnuTenbHoe yCTPOWCTBO AOIMKHO (hOPMUPOBaTh apxvBHble 6asbl AaHHbIX O pe3ynbTaTtax U3MepeHUn u
BbIYMCIIEHWI, HeWTaTHbIX CUTyauusiX U BMeLlaTenbCcTBax onepatopa (M3MEHEHVEe AaHHbIX, BMMSAIOLWNX Ha pe3ynbTaThbl
V3MEPEHUI U BbIYUCIIEHUN).

6.5.4 BblunmcnutensHoe yCTPOMCTBO AOIMKHO NpeacTaBnsaTh pesynbTaThl U3MEPEHUA U BbIYUCIIEHWI, a Takke AaHHbIe
O KOHMIrypvpoBaHWM BbIYUCIIMTENBHOIO YCTPOWCTBA Ha BHYTPEHHee W(MnM) BHELWHME YCTPOMCTBa OTOOpaxeHus
UHopMaLmK.

6.5.5 BbluncnuTenbHoe YCTPOMCTBO [OMKHO obecnevvMBaTb BO3MOXHOCTb pacrnevyatkym apxXuBHOW U UTOrOBOW
WHdOPMaLUM Ha nNpuUHTEpPE HEeMnocpeACTBEHHO WM C MPUMEHEHWEM YCTPOWCTB npuema/nepenayn uHdgopmaumm
(nepeHocHoro ycTporicTea cbopa nHdopmaumm, KomnbloTepa U T.n.).

6.5.6 B BbluMcnutenbHoM yCTpPOWCTBE AOMMKHA ObiTb MpeaycMoTpeHa 3aluta XpaHswencs B Hem MHdopmauum ot
BO3MOXHOCTU €€ UCKaXeHWs.

6.5.7 OeTanu3aumio nepedncrneHHbix B 6.5.1-6.5.6 dyHKUUIA BbIMUCAMTENBHOMO YCTPOWCTBA U HEOoOXO4MMOCTb B

[OOMOSNHUTENbHBIX €ro YHKUMSX YCTaHaBNMBalOT 3aMHTEPECOBAHHbIE CTOPOHbI WMINU COOTBETCTBYIOLMIA HOPMAaTUBHbIN
LOKYMEHT (Npy ero Hanm4uumm).

7 MoarotoBKa K U3MepeHUsIM
71 I'Iepep, BBOOM B 3KCnJlyaTaunto TeXHU4YECKUX CpeacTB NpoBepAdT COOTBETCTBUE Tpe6OBaHMF|MZ
- NpAMonuHenHbIX yqactko UT - TOCT 8.586.1 (pasgen 7);

- MOHTaXa CoeaNHUTENTbHbIX pr6OK - pasgena 6;

KoHcTpykuum CY - TOCT 8.586.2, nnmn FOCT 8.586.3, nnn OCT 8.586.4;

MoHTaxxa CWl napameTpoB NoToka 1 cpefpl - pasaena 6 v MOHTaXHO-3KCNyaTaLMOHHON AOKYMEeHTauum;
- ycnosuii npumeHeHuns CY - TOCT 8.586.1 (pasgen 6).

[MNepunogudeckn, He pexe OOHOrO pasa B rof, HauyMHas C MOMEHTa BBoda B aKCnnyataunuo KoMnnekrta CUh n
TEXHNYECKUX CpeacTB, NPOBEPAIOT:

- CU Ha cooTBeTCTBME TpeboBaHusM pasgena 4;
- HanMune JOKYMEHTaLMM UM COOTBETCTBYIOLLMX OTMETOK, gonyckatowmx CU Kk akcnnyataumu;

- KOPPEKTHOCTb KOH(UIYPMPOBAHUSA BbIYMCIIUTENBHOMO yCTpoicTBa B coctaBe CU pacxoda n konuyectsa cpeabl Npu
ero Hanuyuu.

MNepunogudeckn, He pexe OOHOMO pasa B Mecsl (ECJ'IVI MHaaA NepunognvyHOCTb He YCTaHOBJIeHa Tpe6OBaHVIF|MVI
6630I'IaCHOCTVI), Ha4ynHaa C MOMEHTa BBOA4A B J3KCniyaTauuko KOMMIIEeKTa CU n TexHuveckux cpencTs, NpoBepArT
repMeTn4yHOCTb BCEX Y3J10B COeANHEHNI, B KOTOPbIX HaxXoauTcs cpeaa.

7.2 [onyckaeTcsa no [OOrOBOPEHHOCTM MexAy 3avHTepecoBaHHbIMM CTOpOHamMu npoBepky komnnekta CU un
TEXHUYECKNX CPeacTB MPOBOAMTDL Yalle, YeM 3TO yKas3aHo B 7.1.

8 O6paboTKa pe3ynbLTaToB U3MEpPEHUN



8.1 PacueT pacxopa cpeabl
8.1.1 UcxoaHble faHHblIe U NpUMeHAeMble (hopmynbl
8.1.1.1 VcxoaHble AaHHble
[ns pacyeTta pacxoaa cpefbl HEOBXOAUMbI CreAYIOLLME UCXOAHbIE AaHHbIE:
- Tun CY;

- cnocob oTbopa nepenaga faenenvs (ona avadparm);

- AmameTp otBepctus CY ‘leil ;
- BHYTpeHHUn guametp UT DZEI ;

- cpenHeapudMeTMYecKoe OTKMOHeHMe npoduns LIepoXoBaTocT Fid UMM 3KBMBAMEHTHas  LIepoXOBaTOCTb

BHYTpeHHel nosepxHocTun UT Rm ;

- Martepuarn, u3 KOToporo n3rotoBrfieHo CY;

- MaTepwuar, U3 KOTOPOro N3roTOBJIEH NPSIMONUHENHBIN y4acTok UT HenocpencTeeHHo nepen CY;

- NPV NpUMeHeHWn AuadparMm HavanbHbIA paguyc 'y BXOOHOW KPOMKW AuadparMmbl v BpeMs Tp aKcnnyaTtauuu

anadgparmbl C MOMEHTa onpeaeneHns 3HayeHns '?“I'[ WY MEXKOHTPOSbHbIN MHTEpBar CVY - TY;

- ANs cMmecu rasos (B T.4. NPUPOAHOrO rasa) - NOIHbIA ee CocTaB WK (Ans NPUPOLHOro rasa) - MOMspHbIe O0NU
AvVoOKcuAa yrnepoaa Xy 1 asoTa Xy B rase M ero NnoTHOCTb NPU CTaHAAPTHBIX YCNOBUAX I ;

- NNOTHOCTb cpeabl B paboumx ycrnoBusix & (Mpv HamM4mMm NoTHoMepa);

- nepenag AasrneHnst Ha CY QD ;

- abcontoTHoe AaBneHue 2 cpeapbl nnun M306bITOYHOE OaBneHue Fyx cpedbl n aTMOCd)epHoe AaBrneHune }.:'a )

- Temnepatypa cpeapl £.
MpumeyaHue - HekoTopble U3 MEPEYUCTIEHHBIX NapaMETPOB MMM XapaKTEPUCTUK B 3aBUCMMOCTM OT KOHKPETHOIO Buaa

NPUMEHSEMbIX OCHOBHbIX pacyeTHbIX (POPMY MOryT HE MCNOSIb30BaThLCS.

8.1.1.2 OnpegeneHve 3Ha4YeHU UCXOLHbIX BENNYMH

3HaueHmns napametpos v xapaktepuctvk CY v UT (dap, Dhon, Ry, 7y m 70 wm 7y, a Takke mapky

maTepuanoB, u3 KoTopbix marotoBneHsl T n CY) - B COOTBETCTBMU C cepTudmKaTtamm UNu C akTamm U3MepeHUNn
reomeTpuyeckmx napameTpoB CY un UT.

3Ha4veHus PM3NKO-XMMUYECKNX NapaMeTpoB CMeCU ra3oB - MOSHbIA COCTaB CMECcU Unum (,D,J'Iﬂ npupoaHoro rasa) e

Xy, Xy, @ Takke 3HaueHns napameTpos notoka - Lpf, p (WM Py m P, ) V3MEpSAIOT B COOTBETCTBUM C

TpeboBaHUAMM HACTOSILLLEro cTaHAapTa.

8.1.1.3 MNpumMeHsiemble hopmynbl AN pacyeTa pacxofa cpefbl



[ins pacyeTa pacxofa cpefbl NPUMEHSIIOT POPMYIbl, YkasaHHble B Tabnuue 6.

Tabnuua 6 - Popmynbl, NPUMEHAEMbIE NPU pacyeTe pacxoaa cpeabl

O6o3HayeHune cTaHgapTa n Homep opMynbl UMK NyHKTa Ans crnegyowmx Tunos CY
HaumeHoBaHne Iwna- Conno |3nnuncHoe | Conno Tpyba Tpyba Tpyba
paccy1TbiBAEMOro parma MCA consno BeHTypu BeHTypu BeHTypu BeHTypu
napameTpa 1932 C nuTon c obpabo- | co cBapHom
Heobpabo- TaHHON BXO[HOW
TaHHOM BXOOHOW | KOHMYECKOWN
BXOOQHOMW | KOHMYECKOW | YacTbio U3
KOHWYECKON |  YacTblo nMCcTOBON
4acTbio cTtanu
KoachruneHTbI K’r " Kc::,r FOCT 8.586.1 [bopmynibl (5.6), (5.7)]
[OnameTp otBepcTua CY &f rOCT 8.586.1 [hopmyna (5.4)]
BHyTpeHHuI guameTp UT L) FOCT 8.586.1 [bopmyna (5.5)]
OTHOCUTENBHBIN  AnameTp FOCT 8.586.1 [cpopmyna (3.1)]
oTBepcTusi CY
KoahdpmumeHt CKOPOCTU FOCT 8.586.1 [cbopmyna (3.6)]
Bxoga &
I;L?”paBqub'ﬁ KoacppMLMEHT 8r508c(:3T2 3HaueHre X NpUHUMAIOT paBHbIM eanHULE
o (noanyHKT
5.3.2.4)
KoahdpmumeHnt pacwmpenms| TFOCT FOCT 8.586.3 [cbopmyna (5.2)]
g 8.586.2
[dopmyna
(5.7)]
Yucno PenHonbaca dopmynsl (5.9)-(5.11)
KoahpmumeHT ncreyeHms roCT FOCT FOCT FOCT FOCT roCT roCT
8.586.2 | 8.586.3 8.586.3 8.586.3 8.586.4 8.586.4 8.586.4
[dopmyn | [dopmyn | [dbopmyna |[dopmyna| [popmynbl | [dopmynbl | [opmynbl
a(5.6)] | a(5.1)] (5.6)] (5.7)] (5.1), (6.2)] | (6.3)-(5.6)] | (5.7)-(5.8)]
MonpaBoyHbIn KoadbdpuumneHt| [OCT roCT roCT roCT 3HayeHne Km NpUHUMAaIOT
i 8.586.2 | 8.586.3 8.586.3 8.586.3
um [dbopmyn | [bopmyn | (MoanyHKT | (MOARYHKT PaBHbIM efnHiLe
a(5.11)] | a(5.3) 5.2.6.4) 5.3.4.4)
Pacxog cpenpl ®opmynel (5.2)-(5.4), (5.6)-(5.8)

Ona pacyeta dusMyeckux CBOWCTB cpefbl - MAOTHOCTU (ONSt KMAKOCTEN WM BOASHOrO napa), NNOTHOCTU Mpw
cTaHOapTHbIX YCRoBUSIX (ANs CMecel rasoB C W3BECTHbIM TMOMHLIM COCTaBOM), KO3hdULMEHTA CKUMAEMOCTU W
nokasaTens aguabatbl (4ns rasoB), AMHAMUYECKON BA3KOCTU NPUMEHSIOT pOpMYyrbl Unu Tabnunupbl U3 COOTBETCTBYOLLMX
HOpMaTKBHbIX AoKymeHTOB [cMm. TOCT 8.586.1 (nyHkT 5.4.1)].

[aHHble opMynbl OOMOMNHAIOT YCNOBUSMU OFPaHUYEHUn OEeWCTBUSA MeToAda NepeMeHHOro nepenagja AaBreHus,
npvBeAeHHbIMU B CNeayoLmMX cTaHaapTax:

- FOCT 8.586.2 (nyHkT 5.3.1, nognyHkT 5.3.2.2) - onsa avadparm;



-FOCT 8.586.3 (noanyHkTbl 5.1.6.1 1 5.1.6.3) - ans conen NCA 1932;

-FOCT 8.586.3 (noanyHkTbl 5.2.6.1 1 5.1.6.3) - ANs 3NAUMNCHBIX CONEN;

- OCT 8.586.3 (noanyHkTbl 5.3.4.1, 5.1.6.3) - anga conen BeHTypuy;

-FOCT 8.586.4 (nogpa3gensl 5.1 n 5.6) - onsa 1py6 BeHTypw.

8.1.2 Nopspok pacyeta pacxona cpeabl

8.1.2.1 PacyeT 3Ha4yeHMIn NPOMEXYTOUYHbIX BENUYNH

B 3aBMCMMOCTM OT Mapku Matepuana CY no FOCT 8.586.1 [dopmyna (5.4)] paccuntbiBatoT o .
B 3aBMCMMOCTM OT Mapku MaTepuana UT no FOCT 8.586.1 [chopmyna (5.5)] paccumntbiator L.
Mo FOCT 8.586.1 [hopmynel (3.1) n (3.6)] paccunTbiBalOT, COOTBETCTBEHHO, 3HAYEHUSA gu E.

Ona anadpparm no MOCT 8.586.2 [dhopmyna (5.14)] Ana BpeMeHn T, paccuMTbIBalOT 3HaueHue Fy, n no FOCT

8.586.2 [chopmyna (5.13)] - HaxoAAT 3HaYeHne Kn .

Ecnun 3HaveHne KI[ onpefensT No 3Ha4YeHWo cpefHero pagunyca ¥y 3a Me)KKOHTpOJ'IbeIVI MHTEepBan TF’ TO

paccunTbiBalOT cpefHee 3HayeHue FK no NOCT 8.586.2 [dopmyna (5.15)], n 3HayeHue KH - no NOCT 8.586.2
[dopmyna (5.16)].

Ons gpyrmux CY K =1.

Mpn n3mepeHnn N3bLITOYHOrO Fy W aTMOC(EPHOro 2, AaBMeHus cpedbl PaccyMTbiBalOT abCconioTHOe AasneHvie
2 cpepabl no hopmyne (6.2).

Mo dopmyne (6.3) BbIMUCNAOT TEPMOANHAMUYECKYIO TeMnepaTypy T cpeabl.
PaccunTbiBaloT cnepytolime napameTpbl Cpefbl:

- [0 - NS XUAKOCTEN U BOASIHOIO napa;
- O - AN CMEecy rasoB Nnpu 3a4aHHOM NOMHOM COCTaBE;

- & - nns cmecy razos;

- ¥ - ansi rasoobpasHbiX cpeq (CMecu rasos, BOASHOIO napa);

- i - ans Bcex cpep.

lMpu NpyMeHeHU NMOTHOMEPa pacyeT 3HaYeHUA NMOTHOCTW cpedbl & U (MNK) . He BbINOMHAIOT.

3HayeHne £ (nNpw pacuyeTe pacxopa rasa, BogsHoro napa) paccumtbiBatoT no FOCT 8.586.2 [popmyna (5.7)] - ana
anadparm n no NOCT 8.586.3 [hopmyna (5.2)] - ana apyrux CY.

8.1.2.2 PacueT pacxofa BbINOSHAKT B CrieaytoLLen nocnenosaTenbHOCTU:
. E [
a) NpUHMMaIOT NepBoe NPUBNMXeHne sHaveHns Yicna PenHonbaca Lgq, pasHoe 10

6) paccunTLIBAIOT NepBoe NPUBNVKeHNe 3Ha4eHUs KoadduumeHTa nctedenmns 1 ;



B) HAXOAAT NepBoe NpuBnMKeHne sHaueHns £ 1 (ans Tpy6 BeHTypu - He onpeaenseTcs);

r) NPUMEHss B 3aBMCMMOCTM OT BbIOpaHHbLIX eauHuy, musaMepenui ogHy u3 dopmyn (5.2)-(5.4), (5.6)-(5.8),
paccHMTLIBAKOT NEpPBOE NPUBMIMKEHNE 3HaYeHNs pacxoaa cpeabl &1 ;

[l) No NOSyYeHHOMY 3Ha4YeHuIo &1, NpUMeHsAs opMynbl, ykasaHHble B Tabnuue 6, nocnegoBaTenbHO HaxoaAaT

BTOpoe npubnmxkenme sHavenmin Beo, Cq, K 0 u g9

e) npouecc yTo4YHeHuA 3Ha4eHun Ee y C, KI.L[ M o npoBOAAT A0 Tex Mnop, Noka 3Ha4yeHne OTHOCUTESbHOro

OTKITOHEHUA Mexay NonyyYeHHbIM 3Ha4YeHneM pacxofa iy W ero npedblaywnm 3HaveHnem of j_g 6yp,eT yOoBneTBOpATb

yCJ'IOBVIIOZ
|7 = giq|fay <107, (8.1)

HangeHHoe 3HauyeHne if; NPUHMMAIOT 3a NCKOMOE 3Ha4eHne pacxofa cpefbl.

8.1.3 MNpumepbl pacyeTa pacxoaa cpeabl

8.1.3.1 lMpumep pacyeTa pacxoga NpUpPoAHOro rasa Ans AvadparMbl C yrnoBbiM cnocobom oTb6opa nepenaa
nasneHus npueeaeH B .1 (npunoxexuve ).

8.1.3.2 Npumep pacyeTa pacxoga neperpetoro napa ansa conna VICA 1932 npusepeH B [1.2 (npunoxenue ).

8.2 PacueT Kkonun4yecTBa cpeAbl C MOMOLLbLIO BbIMUCIUTENbHbIX YCTPOUCTB
O0bem unu maccy cpebl OnpenensioT MHTErpupoBaHneM (OyHKLMM pacxoda No BpeEMEHW.

Onepaumio MHTErpypoBaHNa peanuayloT MyTeM LMKIMYECcKoro fpouecca pacyeta pacxoja Mno nepemMeHHbIM
UCXOAHbIM AaHHBIM 1 CYMMMUPOBAaHWSA MO OAHOW M3 (POPMYI, NPUBEAEHHBLIX B 5.3.

Mopsagok npoBeneHnst pacdeTa pacxoda Ha OQHOM LMKIE BblYMCIEHWUI aHanorm4yeH n3noxeHHomy B 8.1.

BBoa yCrnoBHO-MOCTOSIHHLIX NapamMeTpoB notoka, CY u UT, ycTaHOBKY ANUTENBHOCTM LMKIA U3MepPeHUid, MKcaLmio
KOJIMYecTBa 3TWX LMKIOB 3a YCTAHOBMEHHbIA MPOMEXYTOK BPEMEHM, a Takke OpraHusaumio LMKIOB W3MepeHui
NepeMeHHbIX BEJIMYMH OCYLLECTBIISIOT C MOMOLLbIO MPOrPaMMHbIX U TEXHUYECKUX CPeaCTB.

8.3 PacuyeT konuyectBa cpeAabl NO pe3ynbTaTaM NnaHUMeTpUpoBaHUA anarpamMmm

8.3.1 [ins onpeaenenust #2, ¥ unm VC npumeHsitoT popmynel (5.25)-(5.27), rae cpegHue 3HavyeHns pacxoga g_m ,

#, WM . COOTBETCTBEHHO HAXOAST COrMacHo (POpMynam, NpUBeAeHHbIM B 5.2, N0 CpeHUM 3HAYEHUSIM NapamMeTpoB

NoTOKa U cpenbl.

Tak KaKk 3aBUCHMOCTb BEMWYUH &, &, &, OT M3MEpSEMbIX NapameTpos, Hanpuvep {w, p., o, T, p,
ABNAETCS HEeNWHErHOW, TO NpU onpefeneHnn KonuYecTsa cpefbl 3a ornpeaerneHHbI UHTepBan BpeMeHu B (hopmynax

1

— W T.A., KoTOpble
P

(5.2)-(5.8) cnemyeT MCMoOMb30BaTb TakMe OLIGHKM MapameTpoB Kak i@ | \E ,

?W

onpeensitoTcs nyTem niaHMMeTpupoBaHusi uarpamm napametpos CU notoka.



Ecnu HeBo3MOXHO NpoBECTU BbllLeyKa3aHHY0 OLleHKY napamMeTpoB, TO 3Ha4YeHNA q_m , E}'_v nnm "-?_-: onpeaendarT no

dopmynam (5.2)-(5.8), npumeHasa cpedHue 3HavYeHus napameTpoB E P, 0, ’f, n 1.0. B atom cnyyae B

cootBeTcTBMK ¢ 10.4.3.3 y4nTbIBAIOT HEONpeAenieHHOCTb U3MEPSIEMOI BENUYMHBI, OOYCMOBMNEHHYID TeM, YTO cpeaHee
3HaYeHVe BENMYMHBI, BLIYUCIIEHHOE MO HEMUHENHOW (PYHKLMWU, YACIIEHHO MOXET OTNMYaTbCA OT 3HAYEHUS BENUYMHDI,
BbIYMCIIEHHOM MO 3TOW XXe HENMUHENHOW DYHKLUMM Yepes CpeaHue 3HauYeHUst NepeMeHHbIX MapaMeTpoB.

Cpe,que 3Ha4YeHnAa napamMeTpoB NOTOKa U NUX HEINMHENHbIX (*)yHKLIMﬁ Buaa a.|'_}" Haxo4daT nytemMm ninaHMMeTpupoBaHUA
anarpamMmm napamMmeTpoB NOTOKa B COOTBETCTBUM C NPUTIOXKEHNEM E.

8.3.2 [Ins onpeneneHus #:, ¥ unm V,: B COOTBETCTBMM C chopMynamu, npmeBedeHHbIMM B 5.2, obecneunBaioT
perucTpaumio (3anucb Ha guarpammax) HeobxoauMblx napaMeTpoB MOTOKa U cpedbl, Hanpumep, anga dopmyn (5.6), unn
(5.7), wnm (5.8) - Lg (7}, (7)), 2(7) v p,(7), a Take 2, (7) npu Hannumm nnoTHomepa; Ana gopmyn (5.2),

wm (5.3), unm (5.4): Spi(r), (7, p(7) wwm 2,47}, a Tawke 2(7) npu Hanmuum nnotHomepa. [na aToro
NPUMEHSIOT COOTBETCTBYIOLLME PErucTpupytoLLmMe Npueopi.

8.3.3 UcxopHble AaHHbIe
8.3.3.1 Ina pacyeTa konunyecTea cpebl HEO6X0AMMbI CNeayoLWmMe NCXOL4HbIE AaHHbIE:
-1vn CY;

- cnocob oTbopa nepenaga gasneHus (ona guadparv);

- AmameTp otBepctus CY ‘leil ;
- BHYTpeHHUn guametp UT DZIII ;

- cpenHeapuMeTUYecKoe OTKMOHeHMe npoduns LIepoXoBaTocTX SR WNM  3KBMBAMEHTHas  LIepOXOBaTOCTb

BHYTPEHHeil MOBEPXHOCTU M3MepUTenbHOro Tpybonposoda &y ;
- MaTepwuar, u3 KoToporo msrotosneHo CY;
- MaTepwuar, 13 KoToporo usrotoeneH UT;

- B Crlyyae NpUMEHeHUst avadparM - HavanbHbIl paguyc ¥y BXOLHOW KPOMKM AvacdparMbl M MEXKOHTPOIIbHbIN

nHtepsan CY - TY;

- ANs cMmecu rasos (B T.4. NPUPOAHOrO rasa) - NOsHbIA ee CocTaB WK (ANns NPUPOLHOro rasa) - MOMspHble OoNU
AvVoOKcuAa yrnepofa Xy M asoTa Xy B rade W ero NnoTHOCTb MPW CTaHAAPTHBIX YCMOBUAX O (B cnyyae npuHATMA

3HayeHuss [, 33 YCrOBHO-MOCTOSAHHYIO Beﬂl/l‘-IMHy);

- aTMocbepHoe JaBneHve ', (NpU U3MepeHUn N3BLITOUHOTO AaBMEHUs);

- OuarpamMmbl perucTpauuy sHaueHwin £ (unm q.'ﬁv ) B owvmwm Py, F, 0 n (unn) 2, (Mpyn Hanuuum
NNOTHOMEPOB) Ha MHTEpBare BpeMeHW, B Te4eHne KOTOPOro onpeaensoT KONMYecTBo cpeabl.

MprmeyaHue - HekoTopble U3 NEpeUMCIIEHHbIX MapaMeTPOB UMK XapaKTEPUCTVK B 3aBUCUMMOCTM OT KOHKPETHOIO BUAA
NPUMEHSIEMbIX OCHOBHbIX pac4eTHbIX (OPMYyN MOryT He MCMOMb30BaThLCS.

8.3.3.2 3HaueHns napameTpoB u xapaktepuctuk CY u UT (dag, Lhg, Ey, fy v Tp v Ty, @ Take
MaTepwuanbl cTanem, u3 kKotopbix narotoenexsl T n CY) HaxoaaT cornacHo 8.1.1.2.



3HaueHne (U3NKO-XMMUYECKMX NapaMeTpoB cpedbl (Hanpumep, & , Xy, Xy WM NOMHBIA COCTAB Cpedbl, 0 UM
MMIOTHOCTb £ cpedbl B paboynx YCroBUsiX) HaxoOsT MyTem MpsMbIX U3MepPeHUWid CormacHo TpeGoBaHUSIM HacCTOSILLErO

cTaHgapTa unv pacyeTHbIM MyTem. 3HadeHne napamMeTpoB NoToka 1 namepseMoit cpeabl (£, £, B v Py u Pa)
M3MepsIoT cornacHo TpeBoBaHMAM HacTosiwero ctaHaapTa. MapameTpsl notoka u cpeabl (£, £, 2 wm Py ), a
TakKke MMOTHOCTb & cpedbl UMK [, rasa, Npu yCroBUM WX HEMpPepbiBHOTO M3MEPEHWs, JOSDKHbI ObiTb 3anncaHbl Ha

anarpamMmmax.

C nomolyblo NiaHUMEeTpoB (CM. npurnoxeHue E) B 3aBUCMMOCTM OT ypaBHEHWS pacxoda OMNpeaensitoT cpefHue

sHavenna Lp, WJAP B owm gy, WP v £, a Takke npu Hanuumu nnoTHoMepa - cpefHee 3HaueHue MNoTHOCTM

.5 nm ,Dl: , UNn cpegHee 3HayYeHne KBaapaTHOroO KOPHS MIIOTHOCTU ~{@ Unun ~f 2. .

8.3.4 PacueT 3Ha4eHUM NPOMEXYTOYHbIX BeNUYUH

PacuyeT 3HaueHuli MPOMEXYTOYHbIX BENMUYMH OCYLLECTBISIOT MO doopMyniam, ykasaHHbiM B 8.1.2.1 mpu cpegHux
3HAYeHMsIX apryMeHTOB 3TUX POPMYII.

B 3aBucumocTn ot mapku ctanu CY no FOCT 8.586.1 [cbopmyna (5.6)] paccunTbiBalOT 3HaYeHNE K,:y no cpegHemy

3HaveHuo f .

Mo FOCT 8.586.1 [hopmynia (5.4)] paccuMTbIBAIOT 3HaUYeHUe & MO 3HAYEHUIO KCEF .

B 3aBucumoctu ot mapkm ctanu T no TOCT 8.586.1 [hopmyna (5.7)] paccuntbiBalOT 3HaYeHME KT no cpegHemy

3HaveHuo £ .

Mo FOCT 8.586.1 [hopmyna (5.5)] paccunTbiBalOT 3HAYEHNE D 1o sHauenmio K_T .

Mo FOCT8.586.1 [dhopmyna (3.1)] paccunTbIBaOT 3Ha4YEHNE E no aHavyenusm & un L.

Mo FOCT 8.586.1 [dhopmyna (3.6)] paccuuTLIBAIOT 3HaYeHne & Mo 3HaueHWo [ .

PaccuuntbiBaloT cpegHee 3HaveHue FK no NOCT 8.586.2 [popmyna (5.15)] 3a MEXKOHTPOMbLHLIN MHTEpPBAnN T;r n no

[OCT 8.586.2 [dpopmyna (5.16)] paccuntbiBatoT Kn , Ucronb3ysi aHaueHunst &, & u Fi.

Lna ppyrux CY £ =1.

Ecnu namepstot n3bbITOYHOE AaBrieHne pH cpenbl N aTMocepHoe AaBneHune F'5y, TO NO UX CPpeHNM 3HaYeHUAM

BLIYMCIAIOT 3HaYeHne F no chopmyne (6.2).

Mo dopmyne (6.3) BblMUCNAOT CpefHee 3HavYeHne T,

[pn oTCYTCTBMM NIIOTHOMEpPA PacCYUTLIBAOT 3HaYEeHNe .E nnn ana ras3os - i .

PaccunTtbiBaloT 3HaYeHue 't_-'f- .

Ecnu cpena - ras, pacCynTbiBaOT 3HA4YEHNe .

Mo FOCT 8.586.2 [copmyna (5.7)] - ans amadparm u no FOCT 8.586.3 [popmyna (5.2)] - ana gpyrux CVY,



PaCCUNTBLIBAKOT 3HAYEHUE £ MO 3HAYEHUSM &D r, 8 n %
8.3.5 PacueT KonuyecTtBa cpeabl

PacuyeT KonnyecTtBa NnpoBoaAT aHanornyHo 8.1.2.2 B criegytoLLlel nocrnenoBaTenbHOCTU:

y &
a) NpUHMMaIoT NepBoe NpubnkeHne 3HadeHmus uucna Peiivonsaca Fley, pasHoe 10 ;

6) ana aHaderus 5 u umcna PeitHonbaca Eey paccuntbiBaior nepeoe npubnimkerve sHadeHus koaduumeHTa

ncreverms Y ;

B) HaxoaAT 3HadeHne X1 (kpome Tpy6 BenTypn) ans sHavenmin £ wn L), a tawke npu sHavenn Eeq;

r) no copmynam, aHanornyHeim (5.2), (5.3) unu (5.4), a UMeHHo:

T = 0.252nd *TE Ky K2 ©.2)
7 =D,25«.Em?EEEK_HK_HEJQDJI, (8.3)
a

g = |
7. =0,25ﬁﬁ205l€mﬁnénx@¢§? (8.4)
[

unu no popmynam, aHanormyHbiM (5.6), (5.7) nnm (5.8), a MMeHHo:

T, cgone—— [ 1
G = 0,25 (25 0d *TE By B[t [ pafg ) e (8.5)
Fr TE
7, =025 12 ;_CWE TEK, K 5 [tw (©.6)
C
7. =025 125 nd ‘TEE y Kpinflwafp 8.7)

paccynTbIBAKOT Nepeoe FIpVIGJ'IVI)KeHVIe CpedHero 3Ha4yeHns COOTBETCTBYIOLLIErO pacxoaa cpeabl if| ;

n) no cootBeTcTByOWMM hopmynam (5.9)-(5.11) nocnegoBaTenbHO paccyMTLIBAOT BTOPOE MPUONMKEHUE 3HAYEHUI

Req,anotom Cy , Ko u g

e) npoliecc yTouHeHus sHaveHmin L, &, & u Ee npoeogat go Tex nop, noka 3HaueHME OTHOCUTENBHOO

OTKIOHEHUA MeXay nony4vyeHHbIM 3Ha4YeHneM pacxona E?I' M ero npegbiayumm sHa4yeHmnem Q'!'_l 6y/:|,eT yAOBNEeTBOPATb
YyCInoBUIO:

&~ 1| g <107, (8.8)

Mpegen ponyckaemoro OTHOCMTENBHOrO OTKINOHeHUst B ycnoeun (8.8) moxeT OblTb yBenuyeH. [lpu aToMm
OTHOCWTENbHOE OTKIOHEHWE, BbIYUCIIEHHOE Ha MNoCnedHeM Lare wTepauui, [OMKHO ObiTb  y4TeHO nyTem



reomeTpunyeckoro CyMMI/IpOBaHMﬂ* €ro C HeonpeneneHHOCTbIO pe3ynbTaTta onpeaeneHna KonmyecTsa cpelbl,

X) MO CPEAHUM 3HAYEHUSIM PacXOfOB Fy, , &y WM &, cornacHo dopmynam (5.25), (5.26) unn (5.27) HaxopaT

cootBeTCTBEHHO #, I unn V.

* [eomeTpuyeckoe CcyMMUpoBaHWE BLINOMHAIOT U3BIIEYEHNEM KBAAPaTHOIO KOPHA U3 CyMMbl KBaapaTOB BEMUYUH.

8.3.6 lMpumep pacyeTa konu4ecTBa NMPUPOAHOrO rasa Ans guadparmel ¢ yrnoebiM cnocobom oTtbopa nepenaga
Aasnexus npuseaeH B [1.3 (npunoxexune ).

8.4 MNpencraBneHue pe3ynbLTaToB U3MEPEHUN U pacyeToB

8.4.1 Pe3ynbTaTbl U3BMEpPEHUIn 1 pacyeTa NPeACcTaBNAT UMEHOBAHHbLIM YMCIIOM.

npeﬂCTaBJ'leHVIe pe3ynbTaTtoB pacxoga W KoJm4vecTtBa cpedbl crnengyet conpoBoXAaTb YKa3aHMAMU MOMEHTOB
BpeMeHU (,D,J'Iﬂ Konn4yecTtBa cpeabl - WHTEepBarnoB BpeMeHVI), COOTBETCTBYWLWUNX KaXaoOMy U3 nNpencrtaBlieHHbIX

pe3ynbTaToB U3MEPEHUN.

8.4.2 HaumeHblune paspsgbl YMCOBbIX 3HAYEHUI PE3ynbTaToB M3MEPEHWNM [OMKHbI ObiTb TakMMu xe, Kak
HavMeHbLUne paspsabl YUCNOBbLIX 3Ha4YeHU abConTHON pacLUMPEHHOW HeonpeaeneHHOCTU U3MEPEHNIA.

Heobxoanmoe uncno sHavalmx uncp & onpeaensemoi BenuumHbl ¥ MOXET 6biTb paccuMTaHo no dopmyne
!
T=4-lg(24U,), (8.9)
roe Jq - YACJI0OBOE 3Ha4eHne rlepBOﬁ 3HaqaLL|,e|7| Ll,l/l(ppbl 3Ha4YeHnd BenMnM4YnHbI __}? .

3naueHne A okpyrnawoT oo uenoro uucna.

9 TpeboBaHMA 6e3onacHOCTU U TpPeOGOBaHMA K KBanudpukaumm onepartopa

9.1 Mpu npoBeaeHun MoHTaxa CW 1 BbINONHEHWM U3MepeHU HeobxoaMMo cobniogaTe npaBuna  TEXHUKU
Ge3onacHocT. Ha paboyem mecTe O0OMmkHbl ObiTb 0BecneyeHbl YCroBWUsi, COOTBETCTBYOLIME TpebGoBaHMSM OXpaHbl

TpyAa.

9.2 lNMepen MOHTaXXoOM CW v BcnomoratensHoro 060py£l,OBaHVIF| Heobxoanmo 06paTVITb BHMMaHNE Ha X COOTBETCTBME
COMPOBOAUTENBHON TEXHUYECKON OOKYMEHTaLMW, Hannume M LEenoCTHOCTb MapKUPOBOK B3pbiBO3ALLWUTLI, Hanuyve u
LLENTOCTHOCTb KpeneXXHblX 3J1IEMEHTOB, obornoyek. MoHTax y3nos Heobxoanmo npon3BoanTb B CTPOroM COOTBETCTBUU CO
CXEMOW BHELLUHUX COEANHEHWN. 3anpeu.|,aeTc9| BHOCUTb Kakue-nmbo W3MeHeHusi B QNEKTPUHECKYHD CXeMy, a TaKkKe
ncnonb3oBaTh JtobOble 3anacHble 4YacTu, He npeayCMOTPEHHbIE TEXHUYECKON ,u,oxymeHTau,meﬁ, 0e3 cornacoBaHus c
n3rotosuTenem.

9.3 B npouecce akcnnyatauum, He pexe oaHoro pasa B mecsu, CA 1 BcnomoratensHoe o6opyaoBaHne A0MKHbI ObITb
OCMOTpEHbl KBanNMUUMPOBaHHbIM nepcoHanoM. [lpu aTtom Heobxoaumo obpaliaTe BHMMaHWE Ha LENOCTHOCTb
06onoyek, HanNM4ne KpenexHblX arIeMeHTOB, NNOMO, NpeaynpeanTenbHbIX HAANUCEN 1 Ap.

9.4 K npoBefeHVIO MOHTaXa W BbIMOMIHEHUIO M3MEPEHWI [OMYyCKalTCs nuua, W3YYMBLUME 3KCMIyaTauUOHHYO
pokymeHTaumio Ha CU n BcnomoratenbHoe o6opyaoBaHve, Mpollefllne MHCTPYKTaX Mo TexHuke 6esonacHocTu u
UMeEtoLLIME OMbIT 3KCMyaTaumMn N3MepPUTENbHON TEXHUKN.

9.5 OnepaTop QOMKeH 3HaTb M BbIMOMHATL MHCTPYKLMKM MO 3KCnnyaTauun npuMmeHsemblix CA.

10 OueHka HeonpeaeneHHOCTU pe3ynbTaTOB NU3MepPEeHUn



10.1 OOLmMe NonoxeHus

10.1.1 Tpn ouUeHKe OTHOCUTENbHOW pacCLUMPEHHON HeonpedeneHHOCTU pe3ynbTaToB WM3MepeHun pacxoda WU
KonunyecTBa cpefbl onpenensiioT NHTepBan BOKPYr pe3dynbTaTta M3MepeHusl, B NpeAenax KoTOporo Haxo4sTCs 3HayYeHus,
koTopble ¢ 95%-HbIM ypOBHEM A0OBEPUS MOTYT BbITb NPUNMCaHbl U3MEPSEMON BENNYMHE.

10.1.2 Mpoueaypa OLEHKN HeonpeaeneHHOCTY pe3ynbTaToB U3MEPEHWI pacxoaa U KonuyecTBa cpedbl Npeanonaraet
HanMume orpaHVYeHHoO MCXOAHOW MHdopMauuK, koraa ans CY HopMUpoBaHbl TOMbKO Crieaytolme MeTposiorMiyeckme
XapaKTepPUCTUKU:

- nNpegenbl AOMyCKaeMblX 3HAYEHUA OCHOBHOW norpewHoct CUY nnn HeonpeaeneHHoCT pesynbTaToB U3MepeHui,
BHocumou CWU, ¢ ykazaHveM ypoBHSi [OBEpUS;

- npegenbl JoMycKaeMblX 3HAYeHUM AONONHUTENbHbIX norpewHocten CUA wvnu HeonpegeneHHOCTM pes3ynbTaToB
namepeHun, BHocumble CU, npyu HambonbLUMX OTKMOHEHUSX BHELUHUX BAUSIIOLIMX BENWUYUH OT HOPMarbHbIX 3HAYEHUHN,
nnbo mMakcumarnbHO onyckaeMble 3Ha4YeHNst KO3 MDULNEHTOB BIUSIHUS.

Mpn atom OTCyTCTBYET MHdopmMaums o Buge (byHKLI,VIVI pacnpegeneHna BHELWHUX BITUAKOLWLNX BENTUYUH N HaCTOTHbIX
XapaKTepUCTUKaxX N3MEHEHN N3MEPAEMON BENUYMHBLI U BHELLHNX BIINSOLLNX BENUYMH.

B aToM cnyyae npuHMMaloT cnegyowme AonyLweHms:
- BCE 3Ha4YMMble cuctemaTmyeckne aMeKTbl yYTEHbl B pesynbTaTax u3MepeHun;

- 3a mMaTtemaTudeckoe oxugaHue koadduumeHTa YyBCTBUTEJIbHOCTU NMPUHMMAKOT ero HopMupyemoe MakcumasrbHO
AonyckaemMmoe 3Ha4yeHue;

- MeXAy BXOAHbIMW NepPEeMEHHBIMU YpaBHEHWS pacxoa He CyLLecTBYeT KOppPensLUOHHbIX CBSA3EN;
- pacnpepeneHne BepOSTHOCTEN 3HAYEHU N3MEePSEMON BENNYMHBI COOTBETCTBYET HOpManbHOMY 3akoHy Maycca.

[Ns KONWMYECTBEHHOIO BbIPAXEHMSA HeOoNpeaeneHHOCTH pesynbtata uUamMepeHus, npeacTaBneHHON B BUAE rpaHuL,
OTKINOHEHNA 3Ha4YeHUA BeJNiMYUHblI OT €€ OLEHKU (HeI'IOJ'IHOE 3HaHne O 3Ha4YeHun BEI'IW-WIHI:I), nonarakT, 4TO
pacnpegeneHne BO3MOXHbIX 3Ha4YEHU N3MepseMon BENUYNHLI B YKa3aHHbIX rpaHmuax He NpoTMBOpPeYnT paBHOMEPHOMY
pacnpegeneHuio.

10.1.3 OTHOCWTENbBHYIO paCLUMPEHHYK HEOMNpeaereHHOCTb pes3ynbTata U3MepeHun BenuuuHbl ¥ npu 95%-Hom
YPOBHE JOBEpUsi paccyMTbIBalOT No dopmyne

' !

Uy = 2l (10.1)
!

Ecnu wu3BecTtHa oOTHOCUTEmNbHas pacluMpeHHas HeornpeaeneHHoCTb U}, , C YKasaHnemM YpOBHA [OBepud wunn

ncnonb3yemoro KoaduumneHTa oxeaTa, TO OTHOCUTENbHYHO CTaHZapPTHYH HEOMpPeAeneHHOCTb pesynbTaTa U3MepeHui
BEJIMYMHBI ¥ pacCyUTLIBAIOT Mo hopmyre

Un’
B, = —, 10.2
y T (10.2)

roe £ - koapdULMEHT oxBaTa, 3aBUCSLUMIA OT pacnpefeneHns BepOSTHOCTEN, MPUMIMCAHHOTO PaccMaTpUBaEMOil
BENMYMHE, 1 YPOBHS 4OBEPUSI.

Ecnn n3BeCTHbl TOMbKO rpaHuubl ( ¥yin Y Vrax ) ANS BENWYMHBL ¥, TO OTHOCUTENIbHYIO CTaHAApTHYLO
HeonpeeneHHOCTb pe3ynbTaTa U3MEPEHMIA BENUYMHBL ¥ paccuMThIBAOT MO hopmyne

o ':.J'rmax_ynun:' 1[:”:'

O O mm * Yain)

(10.3)



MpumeyaHue - Ecnu pasHOCTb MeXay rpaHuuaMn ¥y U Fya. 00O03HAUMTH Kak 257 a ux cpefHee 3HaueHue
Kak ¥ , 1o popmyna (10.3) npumeT BUA:

) 2 00
yi3

Ecnn 3agaHa norpelHocTb CH, 1o OTHOCUTENbHYID CTaHOapTHYK HeonpedeneHHOCTb pesynbTata u3MepeHun
BENUYMHbI }* paccymUTbIBaOT NO CreayloLwum copmynam:

. . . . o !
- Npn N3BeCTHON OCHOBHOU abconoTHom norpeLwHoCcT x'ﬁ_n}f NN OCHOBHOU OTHOCUTENTIbHOM MOrpPpeLIHOCTHU 5,:,},

uj, = 50% = 0,58’,3} , (10.4)

- NpU U3BECTHOW MpuBELEHHON OCHOBHOW MOrPeLUHOCTU ":r'l:l, €Clin HOpMUPYLWMM NapamMeTpoM MPUHAT Anana3oH

nsMepeHun (¥g — ¥y ),

_ Ye ¥y
uy =059 ——, (10.5)
¥
- €CNK HOPMUPYIOLLIMM NapaMeTpOM MPUHAT BEPXHWUI Npeaen namepeHun,
_ FE

10.1.4 [OononHUTEnbHY0 COCTaBMAOLWY OTHOCUTENbHON CTaHO4apTHOW HeonpefeneHHoOCTM BenuyuHbl ¥
BbI3BaHHYI0 BHELLHEN BMMAIOLLEN BEMMYNHONM, pacCUMTLIBAKOT MO Crieaywmum popmMynam:

- Npn HOpMMpPOBaHUKN nNpegenoBs OonyckaemMbliX 3HaYeHun norpeLHoOCTn (617} npu HanBOMbLIMX OTKIIOHEHUSIX BHELUHEWN
BNUSIIOLLEN BENMNYMHBI OT HOpMasibHOro 3Ha4YeHusa

tti = 0,58 o = 50 % = 0,5%3"3}?;5”*[, (10.7)

roe a':';'l s &H , ’:r'u - OTHOCcUTenbHas, abcontoTHas u npmeeaeHHada OONOJIHUTENbHbIE NMOrpeLlHOCTH,

- NpY HOPMUPOBAHWM NPeaerioB LoNyCKaeMbIX 3HaYEHW KOIPPULNEHTOB BNUSHUS

Ix Ax Ax -
mar _ 50 0m B _ 5, S Yo "V (10.8)

wi =058 ,
s = y o w Ax oy

roe 511;'1 - npegen [ornyckaemblX 3HAYEHUW [OOMNOSIHUTENbHOM OTHOCUTESbHOW MOrPELUHOCTM MPU OTKNOHEHUU

BNUSAIOLLEN BENNYMHBI HA D )

‘&Tﬂl - npegen gonyckaemblx 3HaYeHUN OOMONHUTENbHOM abConoTHOM NOorpewHoOCT Npn OTKITOHEHUN BNUSItOLLIEN

BENUUUHBI Ha X

":I"m - npeden OonyckaeMblX 3HaAYeHWU OOMOMHUTENBbHON NPMBELEHHON MOrPELUHOCTU MPU OTKMOHEHUN BIMSIOLEN



BeJIM4nNHbI Ha ﬂ\.x s HOpMI/IpOBaHHI:IVI OT Anana3oHa |/|3mepeH|/||7|;
ﬁxmax - HamborbLUee OTKIIOHEHNE BHELLHEN BNUSAOLLEN BENNYMHBI OT HOPpMalibHOIro 3Ha4eHuA.

10.1.5 OTHOCUTENbHYID CTaHOAPTHYH HEeoNpedeneHHOCTb 3HayeHuUs U3MepsieMOM BenuuMHbl ¥ C y4eToM ee
OCHOBHOW ¥ AOMOMHUTENbBHBIX COCTaBNSAOLMX pacCUnTLIBAIOT Mo dopmyne

0,5

N R
my =l * 2| (10.9)
i=l

rae # - 4ncno BAUAKOLWNX BENUYUNH,

! o
H},D - OTHOCUTeNbHasA CTaHOapTHas HeonpeaeneHHOCTb pes3ynbTata U3MepeHnun BeNUYUHbl ¥, paccyMTaHHas 6e3
ydqyeTa OOMNOJIHUTESIbHbIX COCTaBNALWNX HeonpeaereHHOCTU, Bbi3BaHHbIX BHELUHUMU BITUAKOLLNMUN BEJTUHNHAMU;

2 y . . .
HFH!' - OOMOJSIHUTENbHLIN BKNa[4 B HeonpeaeneHHOCTb pe3ynbTaTta U3MEepeHUn BernnYuHbl ¥ OT I -U BAUSAOLLEN
BEeNMN4YUHbI.

10.1.6 OTHOCUTENbHYIO CTaHOAAPTHYI HEOoNpenerieHHOCTb pesyribTata W3MepeHUid BenvuuHbl ¥, onpeaensiemyto

KOCBEHHbIM MEeTOAOM, KOTopasa cBs3aHa PYHKLUNOHANTbHOW 3aBUCUMOCTBIO C U3MEPSEMbIMU BESTMYNMHAMUN _}’z' (Hanpmmep
TemnepaTypown, JaBneHnem, KOMNOHEHTHbIM COCTaBOM)

y=Fy.ya.. Y,
paccunTbIBalOT No dopmMyne

0,5

' o) L |
my = |upr T U | (10.10)
i=1
roe H;I.[ F - HeonpeaeneHHoCTb, npunmncbiBaemas beHKLI,VIOHaJ'IbHOVI 3aBNUCUMOCTU,

’ : 1%
Liy; - HEONPEAENeHHOCTb PesynbTaTa U3MEPEeHNs I -it BeNuUnHI;
:'_'5‘"},!- - OTHOCMUTENbHbIN KO3MPULMEHT YYBCTBUTENBHOCTY BESIMUMHBI ¥ K U3MEHEHUIO I - M3MEepSieMOii BESIMUMHBI.

MpuMeyanne - [pU W3BECTHON aBCOMIOTHOW MOFPELIHOCTU {4 WAM  OTHOCUTENbHOW MOTPELIHOCTM 5}. ,

o o '
npunucbiBaemMmoun d)yHKLI,I/IOHaJ'IbHOI/I 3aBUCMMOCTU, HEONPEOENEHHOCTb iy & PACCYUTLIBAKOT NO d:)opmyne

5
wl = q00= 22

J"ﬂ.llg E

OTHOCUTENBHBIN KOAPDULMEHT YYBCTBUTENBHOCTM PACCUNTLIBAKOT NO opmyne

P
By = Py ;’ (10.11)

roe F},!- - YacTHas NponssoaHas dyHkuMM & no V.



Ecnn HeusBecTHa mMaTemaTudeckass B3aMMOCBS3b BEMWYUHBI W C BENIMHMUHOWN _}’z' wnn  audpdpepeHumpoBaHue

dyHKUMN & 3aTPYAHEHO, TO KO MULIMEHT BRSHWA PACcCUMTLIBAIOT MO hopMyne

SO gy_!
"Il—"'g’r;' -z

(10.12)

roe & - naMeHeHWe onpeaensaemMoil BeNMUMHbI ¥ MpW M3MEHEHWM ¥; Ha BENnumHy 97 .

3HaueHre ) pekomeHpyeTcst BbiGUpaTh He Gornee aGCoNOTHOM HEOMPEAENEHHOCTU UBMEPEHU V; .

10.1.7 OTHocuTenbHas paclvpeHHas HeonpedeneHHoCTb AofkHa ObiTe nMpeacTaBneHa He Oonee yem OBymS
3HavaLMMn LUMdpamu.

10.2 dopmynbl ANA pacyeTa HeonpeaeneHHOCTU pacxoaa cpeabl
HeonpegeneHHoCTb pacxofa cpefbl paccynTbiBatoT No popmynam:

- Npn n3MepeHmnmnm MmaccoBsoro nnum o6BbeMHoro pacxoda Xnakoctu

4 5 5 0,5
; 2 ! 26 Y 2 2,
g =quc tugp tup Y| ——| o Y| ——7| ¥ + 0,250 + 2y ; (10.13)
il 1-g
- Npn n3aMmepeHnn MaccoBoro pacxoaa rasa
o6t 1 > Y ’
’ — |'2 |'2 |'2 1'2 |'2 |'2 1'2 |'2
Hg = QU tug tug + up + ug tu, +D,25(uﬂp tug ) ; (10.4)

1-g4

- NpyU M3MepeEHUM 06 LEMHOIO pacxoda rasa, NpPMBEAEHHOTO K CTaHAAPTHLIM YCIOBUSIM, B CIly4ae HE3aBUCUMOCTU & U

& (Hanpumep, & onpeaensioT C NOMOLLLIO NNOTHOMEpa)

. 0,5

2
4
o ' ", ' 2|IS ' 2 ' i’ I ' '
2 2 2 25 udz +u52 +uc|:,2c + U,Eﬁ(ué, +up2) :

(10.15)

- Npn namepeHnn 06BbeMHOro pacxopa rasa, npMBeAeHHOro K ctaHgapTHbIM yCHOBUAM, B Cliydae 3aBUCUMOCTU £ U

e

7 7 0,5

26° |, 2 2 2,2 2,42 ppd
m up + m My tugt +020(uy tug +Upcj|

' 1'2 1'2 1'2
= + + +
Mg TAMC TR, THE . (10.16)

1'* ’
roe Hp - OTHOCUTEeNbHaA CTaHOapTHadA HeonpeaeneHHOCTb NMIOTHOCTU, KOTOPYHK pacCCHUTbIBAOT Oes ydyeTa upl:’

TaK Kak HeonpeJeneHHOCTb 3MepeHWii pacxoaa, Bbl3BaHHas HEONPeAEeneHHOCTbIO pe3yrbTaTta U3MEpeHUin 2. , yuTeHa



B chopmyrne (10.16) uneHom O,25ut|;lc .

10.3 CocTaBnsowme HeonpeaeneHHOCTU pacxoaa cpeabl

10.3.1 OTHOCUTENbHYI CTaHAaPTHYI0 HEOMPEeAENEeHHOCTb KOPMULIMEHTA NCTEYEHNSI C YYETOM BIUSIIOLNX (haKTOPOB
paccunTbIBalOT No hopmMyrne

we = 05(Ue +Up +U; + U, +T;), (10.17)

.
roe UC‘H - onpenenarT cornacHo:

- [OCT 8.586.2 (nognyHkT 5.3.3.1) ansa avadparm;
-FOCT 8.586.3 (noanyHkT 5.1.7.1) ansa conen VCA 1932;
- FOCT 8.586.3 (nognyHKT 5.2.7.1) ons annuncHeIX conernt;
- FOCT 8.586.3 (nognyHkT 5.3.5.1) onga conen BeHTypu;

-FOCT 8.586.4 (nogpasgen 5.7) ansa T1py6 BeHTypu;

'
UL - CoCTaBndwwaa HeonpeneneHHoCTn KOS(*)(*)MLI,VIGHTa ncreyeHmnsa, Kotopasa 06ycn0|3neHa COKpaLlleHnemMm OnnHbl

NpsIMONMHENHbIX y4acTkoB M onpefdensietca B cootBetcTBumM ¢ FOCT 8.586.2 (paspen 6), TOCT 8.586.3 (pasgen 6),
[OCT 8.586.4 (pasgen 6);

'
UII - CoCTaBndwwaa HeonpeneneHHoCTn KOS(*)(*)MLI,VIGHTa ncreyeHmnsa, Kotopasa 06ycn0|3neHa COKpaLlleHnemMm OnnHbl

NPSIMONMHENHbIX y4acTkoB Mexay CY v rmnb3on TepmomeTpa U onpeaensieTcsi B COOTBETCTBUM C 6.3.5;

Uéx - onpepensioT B cootBeTcTBUM ¢ FOCT 8.586.2 (NyHKT 6.5.3);

U}! - onpegenstoT B cooTBeTcTBUM ¢ TOCT 8.586.2 (NyHKT 6.4.4).

10.3.2 3HayeHne u;- npuHMMatoT paeHbiM 0,02%, a ub -0,1%.

10.3.3 OTHOCUTENBHYIO CTaHAAPTHYIO HeonpeaeneHHOCTb KoadduumneHTa paclUMpeHns paccunTbIBatoT nNo opmyne

0.5

>

2
1
u; = [0,2507, +[ET] iy 10

.2
pal tay )

(10.18)

'
roe 3HavyeHusd UEI:- BbIHUCIAOT COrfnacHo:

-FOCT 8.586.1 (noanyHkT 5.3.3.2) ansa anadgparwm;

- FOCT 8.586.3 (nognyHkT 5.1.7.2) ans conen MCA 1932;
- OCT 8.586.3 (noanyHKT 5.2.7.2) Anga annuncHelX conen;
- FOCT 8.586.3 (nognyHkT 5.3.5.2) anga conen BeHTypu;

- FOCT 8.586.4 (nogpasgen 5.8) ansa Tpyd BeHtypu.

dopMyrbl ANS pacyeTa HeOoNpeAeneHHOCTEN pesynbTaToB M3MepeHuin £ , ' W 3HayeHns K npefacTaBneHbl B



10.3.4, 10.3.51 10.3.9.

10.3.4 HeonpegeneHHOCTb pesynbTata nsMmepeHus f'_‘;v paccunTbiBalOT no opmyrne

0,5
By = fj [ﬁ!-u.;,z_ ]2 : (10.19)

=]

roe ¥ - 4ucno nocnefoBaTesibHO COEAMHEHHbIX M3MEPUTENbHbIX npe06paaoBaTene|71 nnn un3aMepuTenbHbIX
I'IpM60pOB, ncnonb3yemMbiX And nusMmepeHua nepenaga gaBleHud;

;- K0a(pDULMEHT YYBCTBUTENBHOCTW i -FO W3MepWUTENnbHOro npeobpasosBaTens UNM M3MepUTenbHOro npubopa
nepenaga AaBneHus;

' .
H},i - HeonpegeneHHoCTb, BHOCUMAs I -M U3MEPUTENbHbIM npeoGpasosaTeneM nnn nsMmeputenbHbIM I'IpI/I60pOM

nepenaga gaBfieHUs C y4eTOM LOMNOSTHUTENbHbIX COCTaBMAWMX HeonpeaeneHHOCTEN.

3HaueHnst koappuUMeHTOB +F; B 3ABUCUMOCTW OT OYHKUMM NpeobpasoBaHusi N3MEPUTENBHOMO NpeobpasoBaTenst

UM u3MepuTensHoro npubopa M KX MOPSAKOBOrO HOMepa B MOCIefoBaTeflbHO COeAMHEHHOW Lenu npuBedeHbl B
Tabnuue 7.

Tabnuua 7 - 3HadeHusa Ko3a(pPULMEHTOB UYBCTBUTENbHOCTM ANA pacyeTa COCTaBMASKOLWMX HeonpeaeneHHoOCTU
nepenaga AaBneHusi

# DyHKUMM NpeobpasoBaHus npubopa 1,_31 1,_9.2 1,_9.3
1-ro 2-ro 3-ro
2 JInHenHas JInHenHas - 1 1 -
2 JlnHenHas KesagpaTtudHas - 1 2 -
2 KBagpaTtuyHas JlnHenHas - 2 2 -
3 JInHenHas JInHenHas JInHenHas 1 1 1
3 JlnHenHas JlnHenHas KesagpaTtudHas 1 1 2
3 JlnHenHas KesagpaTtudHas JlnHenHas 1 2 2
3 KeBagpatuyHas JlnHenHas JlnHenHas 2 2 2

B cootBeTcTBUM C Tabnuuen 7, Hanpumep, ANS cryvas KOMMMEKTa, COCTosiero u3 npeobpasoBaTenss pasHOCTM
OaBreHns u peructpupytoLlero npubopa ¢ NUHERHbIMU hYHKUMAMKU Npeobpa3oBaHusl, a Takke KOPHEBOrO MIaHUMETpa,
dopwmyna (10.19) npumeT BUA:

o

H iy =(uf2 +145 +4u’32]|n’5,

(10.20)

’ ! !
roe Hl , Hg n i3 - cocTaBensolne HeornpeaeneHHocTy, O6yCJ'IOBJ'IeHHbIe nepBbIM, BTOPbIM npeo6pasoBaTenﬂMM n
nnaHMmMeTpoMm, COOTBETCTBEHHO.

10.3.5 HeonpepgeneHHoCTb pe3ynbTaTta n3amepeHusi abconoTHOro AaBneHns paccymTbIBalOT No hopMynam:

- NpV NprMeHeHun npeobpasosaTternein abcontoTHOro AaBneHns



0,5

£l

u;, = %[u;i F , (10.21)

1=

- Npn NnpuMeHeHnn npeo6pasoBaTene|7| M306bITOYHOrO AaBreHnst

2, ; 05
iy = Fu Z[ﬂjj,- ]2+ Pa ufﬁ , (10.22)
F i=l F
rae M - 4ucno nocnegoBaTeslbHO  COeAMHEHHbIX N3MepUTesibHbIX npeoGpaaoBaTeJ‘leVl nnn  un3MmepuTenibHbIX

NpuGopoB, NUCNONb3yEMbIX AN U3MEPEHUS AABNEHUS;

’ .
H},i - HeonpeaereHHoCTb, BHOCUMasa I -M U3MEepUTENbHbIM npeo6paaoBaTeneM nnn n3mMmepuTenbHbIM I'IpVI60p0M

AaBlieHNA C y4eToM OONOJSTHUTESbHbIX COCTaBNALWNMX HeoNpeaeneHHOCTH,

!
Hpa. - HeonpeaneneHHoCTb pe3ynbTata WU3MepeHUa aTMOCd)epHOFO AaBneHna C ydeToM OOMNOJIHUTENbHbIX

COCTaBISALNX HEONPEAENEHHOCTU.
10.3.6 HeonpegeneHHOCTb pe3ynbTata MU3MepeHuss TeMmnepaTypbl cpeabl paccynTbiBaloT No opmyne

0,5

2 £l
— n I,
uy - 1000, — i) > Ji , (10.23)
2?3,15 +i =l Yer ~ Vui

roe ¥ - 4ucrno nocrieqoBaTeNlbHO  COEAMHEHHbIX W3MEPUTENbHBIX MpeobpasoBaTteneid UM  U3MepPUTENbHBIX
NpUGOPOB, UCTOSNb3YEMbIX AN U3MEPEHUSI TEMMEPATYPbI;

H},!' - CTaHOapTHaa HeonpeaeneHHOCTb, BHOCUMMasn i-M N3mMepuTesibHbIM npe06pa3OBaTeneM nnn n3MepuTesibHbiM
I'IpVI60pOM TeMnepaTtypbl C y4e€TOM AONOJTHUTENIbHbIX COCTaBNAKLWNX HeonpeneneHHoCTN.

!

10.3.7 3HayeHve ul:'c npy yCNoBUM N3MEPEHUs 2. C MOMOLLbIO NIIOTHOMEPa PaccYmMThIBAIOT MO hopmyne

Lo

g =50 , (10.24)
[ IDE

roe ﬁ.ﬂl o abcontoTHas NnorpeLwHoOCTb niioTHOMepa.

’
[Mpn MHBIX BapuaHTax HOPMWUPOBAHWUS METPOSIOrMYECKUX XapaKTepUCTUK NIOTHOMepa HeonpeaeneHHOCTb upc

paccunTbIBalOT cornacHo opmynam, npmeeaeHHsim B 10.1.3.

Ecnu B nameputenbHom kaHane nnoTHOCTU NpUMeHsAT Gonee ogHOro usmepuTensHoro npeobpasoBaTtens, Kaxabiv

¢ ¢

M3 KOTOPbIX BHOCUT W3BECTHYKD HeonpeaneneHHOCTb ul:'.;l- B pe3ynbtar U3MepeHuda, TO HeonpeaefieHHOCTb Hpc

paccuuTbiBaloT No opmyne
: iy
wy = 2w : (10.25)

roe # - 4UCcno n3MepuTernbHbIX npeo6paaoBaTenel7| B KaHane namepeHusa nrioTHoCcTn o o



o !
I'Ipvl ycnosuu pacyeta £, MEeTOAOM KOCBEHHbIX N3MepeHun, HeonpeaeneHHocTb Hpc onpeaendarT B COOTBETCTBUN

C Tpe6OBaHVIF|MVI HOPMaTUBHbIX AOKYMEHTOB, perfnameHTUPYLLNX NPUMeHIeMbI METOA pacyeTa.

I'Ipm onpefeneHnn £, Mo KOMMNOHEHTHOMY COCTaBy Cpefbl AonycKaeTcs, ecrnv NHoe He OroBOPEHO B HOPMATUBHbIX

’
AOKyMeHTax, HeonpeaeneHHOCTb Hpc paccunTbiBaTh N0 hopmyne

0,5

; 1|z N R P
Hp, =.-:'_ Zi(x!-,nczj (ux!_ +upcz) , (10.26)
e li=

' .
rope i ¥ HeornpeaeneHHOCTb pe3yrnbTaTta onpegeneHnsa KOoHUeHTpauun I -ro KOMnoHeHTa,;

I .
i pcI - HeornpegeneHHoCTb pe3ynbTaTta onpegeneHnsa NoTHOCTU NPU CTaHAaPTHBLIX YCIIOBUSAX I -T0 KOMIMOHEHTa,;
M - YNCIO KOMMOHEHTOB B ra30BOM CMECW.

’
10.3.8 Ecnu nrnoTHoCTb & B paboumx YCroBMsX U3MEPSIOT C MOMOLbIO NIOTHOMEPA, TO HEOMpeAeNieHHoCTb Ly,
paccuuTbIBalOT Mo hopmyre

ul’:, =50M0i 0, (10.27)
roe ﬂo - abconoTHasa NnorpeLHoCTb nNnoTHoOMepa.

’
Mpy WHBIX BapuaHTax HOPMMPOBAHWS METPONIOTUYECKUX XapaKTEPUCTWK MNOTHOMEpa HeonpeAerneHHocTb iy,
paccunTLIBAOT COrNacHo hopMyrnam, npueeaeHHsiM B 10.1.3.

Ecnn v3MepuTenbHbIA KaHanm NMOTHOCTM BKMoyaeT Gonee OfHOro U3MepuTeNibHOro npeobpasoBaTens, TO
!
HEonpe/eNeHHoCTb Ly PacCuMTLIBAKOT Mo hopmyne

U, = Zu’z- , (10.28)

roe # - 4Ucno n3MepuTenbHbIX npeo6paaoBaTenel7|;
! .
Hp!' - HeornpegeneHHoCTb, BHoCUMas i -M U3MepuTeribHbIM npeoGpaaosaTeneM.

Ecnn k nokasaHusm nnoTHoMepa BBOAAT nonpasky (cMm. 6.4.1.7), To cymmy B cpopmyne (10.28) pononHsioT
HeomnpeaeneHHOCTbIO Nonpaskv, onpegensiemon B cootBeTcTBuM ¢ 10.1.6, npeHeGperas npu 3TOM MeTOAWYECKOW
HeomnpeaeneHHOCTbIO MOMPaBKy.

!
Ecru nnotHoCTb CpeAbl ONpeaensitoT KOCBEHHbIM METOAOM, TO HEOMPELENeHHOCTb Iy, yCTaHaBNMBAIOT COMMAcHO
HOPMaTUBHOMY [JOKYMEHTY, KOTOPbI perfaMeHTpyeT NpUMEHSiEMbI METOA pacyeTa.

’
HonyckaeTcsi, ecnn MHOe He OTOBOPEHO B HOPMATWBHbIX AOKYMEHTaX, HEOMpeAeneHHOCTb i, paccunTbiBaTh Mo
dopmynam:

- Npun onpeaeneHnn NoTHOCTN Yeped 2 U T

¢ g2 2 ed 2 2,05
e S T e (10.29)



!
roe Hpo - HeonpeaeneHHoCTb, npunucbiBaemMaa ypaBHEHUIO, NpuUMeHAeMOoMY Ona pacyeTa NJIOTHOCTU cpenbl

(3HaYeHus1 NpMBOAAT B COOTBETCTBYIOLLMX HOPMAaTUBHbIX AOKYMEHTAX, YCTaHaBMNMBAOLWMX METOAbl KOCBEHHOMO pacyeTa
NAOTHOCTK);

'-'.‘}T, ﬂp - KoathULUMEHTbI HYBCTBUTENBHOCTU, onpeaensemMble B cootBeTcTBUM ¢ 10.1.6 (4NA Xunakocten sHavyeHve

ﬁp MOXET BblTb MPUHSATO PABHbLIM HYIIO);

- Npy onpeaeneHnn NNOTHOCTN Yepe3 haKkTop CKUMAEMOCTHU z

= uf +uf + }:2]'0’5 : (10.30)
roe ufg - HeonpeeneHHOCTb haKkTopa CXXMMaeMOCTU cpebl;
- NPy pacyeTe NMOTHOCTM Yepe3 KO3 MULIMEHT CXUMaeMocT f
= (W + g 2yt s ;,_,2 il (10.31)
roe u}c - HeonpeaeneHHOCTb KO3huLMeHTa CXMUMaeMOCTH Cpeabl.
CocTaBnsioLLyto HeonpeaeneHHOCTH u;: , ipuBeeHHyto B opmyne (10.16), paccuntbiBaloT No opmyne
u* —(uK +u}?‘ +u’2)n’5. (10.32)

'
10.3.9 HeonpegeneHHOCTb MoKasaTens aguabaTtbl rasa iy onpegensiloT Ha OCHOBe HeonpeneneHHoCTH,

ﬂpMﬂI/ICbIBaeMOIZ CnpaBOYHbIM OaHHbLIM, B3ATbIM U3 COOTBETCTBYHOLWNX HOPMATUBHbLIX OOKYMEHTOB, yCTaHaBnMBaKOLWNX
MeTOAbl KOCBEHHOIO pacyeTa nokasarens agvabatbl cpenbl.

. ’
10.3.10 HeonpepeneHHoCTb cogepXaHusi I -r0 KOMMOHEHTa CMecu uxz_ onpegensitoT B COOTBETCTBUM C
HOPMaTMBHbLIMU JOKYMEHTaMM, KOTOpble YyCTaHaBnmMBaloT MeToabl 1 CY KOMNOHEHTHOrO cocTaBa cpefpbl.

lMpn wn3BecTHOW nNpPUBEAEHHOW OCHOBHOW MNoOrpewHocTn npumeHsemoro CW  KOMNOHEHTHOro coctaBa cpefbl
!
HEONpeaEeneHHOCTb & y. PacCUMTHLIBAIOT MO dopmyne

_ |:| 5 x;'I!.
=007, (10.33)
&y
rae Xm' - Ananas3oH WKalbl U3AMepeHuna I -0 KOMIMOHEHTA.
Ecnun n3BecTHoO 3Ha4veHune CTaH,EI,apTHOVI HeonpeaeneHHoCTn Hx!_ , TO OTHOCUTEJNTIbHYIO CTaHOapTHYO
’
HeonpeaeneHHoCcTb i x; PpaccuuTbiBalOT Mo dopmyne
By
=100t (10.34)
&y

10.3.11 OTHOCUTENbHYIO CTaHAapTHY HeonpeaeneHHOCTb H:;:m nNpuHMMaloT paBHon 1/2 3HaveHus U}Qﬂ , koTopoe

BblHYMNCNAKOT COrmacHo



- FOCT 8.586.2 (nognyHkT 5.3.3.3) - Anga avadparm;

-FOCT 8.586.3 (noanyHkT 5.1.7.3) - gna conen NCA 1932;

-FOCT 8.586.3 (noanyHkT 5.3.5.3) - ona conen BeHTypu.

10.3.12 OTHOCUTENBHYIO CTaHAAPTHYI HEONpPeAeneHHOCTb H:;:n NPUHUMAIOT paBHoW 1/2 3HaYeHus U}Cn , koTopoe
onpegenstoT B cootBeTcTBUM ¢ FOCT 8.586.2 (nognyHkT 5.3.3.4).

10.3.13 lpu NpUMEHEeHUN BbIYUCAUTENBHLIX YCTPOWCTB MPU pacyeTe OTHOCUMTESNbHOW CYyMMapHOW CTaHOapTHOW
HeonpegeneHHoCTn pacxoga HeobxoouMO yuuTbiBaTb HEONpedeneHHOCTb, OOYCMOBMEHHY  BblYMCMUTENbHbLIM

o :
YCTpPOUCTBOM %4 K,

STy HeonpegeneHHOCTb yCTaHaBnmBatroT NO NacnopTHbIM AaHHbIM BbIYUCITUTETA.

’
COCTaBJ’IﬂI'OLIJ,yIO HeonpegeneHHoCTn pacxoaa HKI? YUUTBIBAKOT KakK AOMOSIHUTENBHYIO COCTaBASAOLWY B hopmynax

(10.13)-(10.16). B aTtom cnyyae, Hanpumep, popmyna (10.16) ¢ yuetom cpopmynel (10.32) npumeTt BUA:

2
.2 26 .2

o -'2 -'2 -'2
ug— qu +uc+uKm+uKn+ 1—54 wpt
, 5 0,5
3 ! 02 .2 o2 .2 Iy
+ pr ug tug T 020y tuy tur tug tug)| o . (10.35)

B cnyyae npumeHeHUst MaMepuTesbHbIX komnnekcoB (CU, Ons KOTOpbIX MOrpellHOCTb HOPMMpOBaHa C Y4YeToM
o ’ ’ ‘
norpeLuHocTei Bbluncniutens U CU napameTpoB MoToka cpedbl) HEONpeaeneHHOCTU Upy , Uy W LT NpUHAMAIOT

9 ! !
paBHbIMW HYMIO M He Y4uTbiBalOT MpU pacdeTe HeonpeaeneHHocTewn u;, g, i, . Npn atom dopmyna (10.35),
Hanpumep, NpumeT BUA:

26* |’ 2 Y "
2 o2 2 2 2
up + wyg tu, t0250u; tup)|
1_[84 1_ﬁ4 g Pc

! |'2 .'2 .'2 .'2
= + + + +
Hg T |Meg THC THE, THEEL

(10.36)

! o
roe HDQ - COCTaBndAwWaa HeonpeneneHHoOCTN pesynbtata U3MepeHun pacxoda, BHOCUMaA U3MepUTesibHbIM

KOMMNEKCOM C y4eTOM COCTaBMSIOLLMX HEONPEAeNeHHOCTE pe3ynbTaToB U3MepeHus &4, B u 1 .

10.4 OueHKa HeonpeaeneHHOCTU pe3yNbTaToB onpeaesieHnsa KonmyecTea cpeabl

10.4.1 Cnncok cocTaBnsloWMX CyMMapHOW HeornpedeneHHOCTM pesynbTata onpefderneHus Konuyectsa cpefpl
BKIlOYaEeT HeonpedeneHHOCTW, MMEIoWMNe MeCcTo Npu OnpeaerieHnn pacxoda, U psa AOMOSHUTESNbHbLIX COCTaBNSOLWMX
HeonpegeneHHocTen, 06yCrnoBNEHHbIX MHTErPUPOBAHNEM YPaBHEHWIA pacxoda.

10.4.2 Tpn NpUMEHEHUN BBLIMUCAUTENBHBIX YCTPOMCTB YYUTLIBAKOT HEONpeneneHHOCTb pesynbTaTa onpeneneHns

!
WHTepBana BpeMeHu &, B Te4eHMe KOTOPOro paccynTbiBatoT KONNYEeCTBO Cpeabl.

’
Kpome TOro, Npu U3MepeHnn BennymHbl ¥ BO3HUKAET AOMONHUTENbHasA HeonpeaeneHHoCTb Hu}, , OGYCHOBﬂeHHaﬂ



AVMCKpeTM3aLeit ee aHarnoroBoro curHana Yir) Bo Bpemenu T .
’
10.4.2.1 HeonpeaeneHHOCTb I paccyuTLIBalOT No dopmyne

& —
— 52T , (10.37)

L 3

-7,

-
EE
;. =50

roe gy - BPEMsi MHTepBana (Hanpmmep, CyTKM), KOTOpOE Nnokasasn Bbl4UCIINTESNb pacxoda n Konm4yecTtBa cpenbl;

T3 - Bpewmsd, onpeneneHHoe C NOMOLUbIO cH, npuMeHaeMoro ana npoBepKn YCTAaHOBKM WHTepBana BpeMeHU

BblYMCNINTENA,

A7 - uHTepBan onpoca aMepuTenbHLIX NpeobpasosaTeneit;

A - 4MCNo onpocoB N3MEPUTENbHbIX npeo6pasoBaTene|7| 3a BpemMsa T4 .

HeonpegeneHHocTb ufc reomMeTpu4eckn CYMMUPYIOT C COCTaBNSIOWMUMK HeoNpeaeneHHOCTH pesynbTata uaMepeHust
pacxopa, npusegeHHsiMu B dopmynax (10.13)-(10.16), (10.35) n (10.36).

! o -
10.4.2.2 HeonpegeneHHOCTb Yy ANA KaXOoN M3MePSEeMON BENMUNHbI PaCCUNTLIBAIOT MO dopmyne

0,5 0,5

, o A YOIf A ) A ’
tpy = S0y -9 - T Oy~ P~ 7| 0.39)

F L Te =Ty Ty = Ty Ji=l T ~ T ~ 47 |4

roe ¥y - 3HauyeHue BerMuuHbl ¥ B I -if Touke Ha UHTepBarne (T — Ty ) C Larom Auckpetnsaumn M.

’
HeOFIpe,El,eﬂeHHOCTb Hu}, reoMeTpm4yeckn CymMMHUpYOT C HeonpeaneneHHOCTb pedynbTaTta U3MepeHUa BeNUYUHbI

¥,aumenHo: S, Pk, oom P,

¢ ~
HeOFIpe,El,eﬂeHHOCTb Hu}, MOXeT OblTb OLieHeHa nocne nposeneHna nsmepeHun, Nno3ToMy ee y4eT BO3MOXEH TOJIbKO

!
B pealibHbIX YCNOBUAX 3KCnyaTaunn. Ecnn .&T i 1 ¢, TO 3Ha4yeHne uu}. gonyckaeTca NpuHMMaTb paBHbIM HYIHO.

10.4.3 MMpu pacyeTe KonuyecTBa cpeabl MO pesynbTaTam MNaHMMETPUPOBaHMS AuarpamMm UiM  MoKasaHWsM
WHTErpupyIowWnx YCTPOMCTB YUYUTLIBAIOT AN KaXOOM W3MEPSiEeMOW U PErucTpyMpyeMoi BeflMYMHbl - cregyroime
[OMNOSNHUTENbHbIE COCTaBNSOLLME:

!

HII:I'I}I - HeonpeaneneHHOCTb pe3ynbTaTta NiiaHUMMEeTPUPOBaHUA;
' .

HT}, - HeonpeneneHHoCTb Xo4a AnarpamMmmbl;

’ -
Hj - HeonpeaeneHHOoCTb pe3dynbTaTa onpegeneHnda cpegHero 3Ha4yeHna pacxona 3a 3adaHHbI MHTepBall BpeMeHMU,

06yCJ'IOBJ'IeHHa§| yCcpeagHeHnem Berim4nHbl.

¢ ~
10.4.3.1 HeonpegeneHHoCTb Yy YCTAHABMMBAIOT MO  3KCMIYaTAUMOHHON [OKYMEHTaLUMU NPUMEHSEeMbIX

nnaHMMeTPOB C UCMONb30BaHMEM COOTBETCTBYOLLMX hopMyn, npmBedeHHbIx B 10.1.3.

'
HeOﬂpe,D,eﬂeHHOCTb Hm}, reomMeTpnyeckn CymMMUpyrOT C COCTaBnAawwMMn HeonpeaeneHHOCTU UusmMmepeHuda

BENMUMHLI ) , NOANeXalleil NNaHUMeTPUPOBaHMIo, @ UMeHHo £, 2 un T .



’ o
10.4.3.2 HeonpepeneHHoCTb Lizy YCTaHaBMMBAIOT MO GKCMIyaTaLUMOHHON AOKYMEHTALNM NPUMEHSIEMbIX CPEACTB
perucTpaumum BeNYMH C NPUMeHEeHEM COOTBETCTBYHOLLMX (DOPMYI, NpuBeaeHHbIX B 10.1.3.

’
HeonpegeneHHocTb HT_}, reomMeTpnyeckm CymMMUPYHOT C CoOCTaBdAloWMMMN HeonpeaerieHHOCTU pe3ynbTaToB

M3MepeHnst BENn4YnHbl ¥, nognexatien nrnaHMMeTpMpoBaHuo, a UMEHHO iﬂ}v , B2on T

10.4.3.3 Tpu nNpUMeHeHWN CpeaHux 3HaueHun £ . B u ¥ B pacyeTe KonuuecTBa Cpedbl BO3HUKAIOT

. ! i’
HeonpeneneHHOCTN, COOTBETCTBEHHO I HF n I.J!-j-_-, KOTOpble paccyMThbIBaloT Mo opMynam:

ip’
= o : 10.39
Yp T e (1039

Didp)
o0 10.40
Hp 8—_1, ( . )

Dip)

.50
1 = TR (10.41)

+1

30T

roe DiApy, DNp) v D(T) - oTHocuTenbHble avcnepcuu BenuumH, cooTeeTcTBeHHo £, 2 n T | koTopble
HaxoAAT B COOTBETCTBUM C [5] no chopmynam:

A(&?) A(p) DT = DA(T)

2)° D°

Ditp) = —=—: Dipl =—=

rme &, p w T - cpemHne 3HaueHus, coOTBETCTBEHHO £ , P n 1 33 WHTepBan BpeMeHM

MNaHUMETPUPOBaHNst ( Ty ~ Ty );

Dy (Ap), Dp(p) n Dy (7)) - abcontoTHble aucnepcum BennumH, cooTeeTcTBeHHo £@ , » wn T | 8
WHTepBane BpeMeHM NNaHUMeTPUPOBaHUS ( Ty ~ Ty ).
OLeHKY 3HaUeHUit OTHOCUTENLHON AMCNEPCUN BENNUMH JOMYCKAETCs PacCUUTLIBATL MO hopMyre

2
, (10.42)

1 - .
D(y) = | 2he _2mm

3 Viax T Viin

roe Yypaw W _}’m - COOTBETCTBEHHO MaKCMMarnbHOE U MWHMMarnbHOE 3HayYeHue BeNnuUYUHbl ¥ 3a UHTepBan

BPEMEHM NNaHNMEeTPUPOBaHNUS ( Ty ~ Tg ).

Ecnn ansa pacyeTa Konun4yecrtBa cpenbl NPUMEHAKTCA cpegHne 3HadYeHud «f.n’l_'\)'fj n «fF , nonyyvaemole npu

’
NPUMEHEHNN KOPHEBOTO NNaHMMeTpa, To HeonpegeneHHOCTU, COOTBETCTBEHHO i

i

" u;j, paBHbI HYMHO.



Ecnn un3BecTHbl HWXHee u BepxHee 3HayYeHus guanasoHa WU3MEeHEeHuUs BenuYuHbl ¥ , TO CcocTaBnsoLasn

HeonpenerneHHOCTM pacxona, OGYCroBNeHHast 3aMeHO BeNMYMHbI, BXOASLIER HenMHEeMHO B (hopMyrnbl pacxoda ero
CpefHUM 3Ha4YeHUEeM, MOXeT BbITb paccumTaHa no dopmyne

2 2
; 3¢ Vwax ~ Viuin)
wy = 6,25 F Ymax Jmin/ (10.43)
e i
qu
roe 8_2 - BTOpasi yacTHasl npousBogHasi yHKUMM pacxoda no ¥ . BTopas yacTHas npousBofHasi, BXxoasiias B
id
dopmyny (10.43), MOXeT ObITb paccunTaHa no opmyrne
3% _ 4o * a5~ 2¢7)
= = = (10.44)
'El.y (yrma_:{ _ymjn:'

rae ¢y - PacXod MpW ¥y i @2 - PACXOA NPU (Vpaw + Ypin 1 /25 @3 - pacxon npn Yyin -

‘! o
Ecnu HeonpeaeneHHocTb Ly MmeHee 0,05%, To gaHHOM HeomnpedeneHHOCTbo NpeHebperatoT. Ecnu ycnosue He

BbINOMHSIETCS, TO 3Ty HeOonpederneHHOCTb FeOMETPUYECKM CYMMUPYIOT C COCTaBMsIOWMUMU  HEONPEAENEHHOCTU
pesynbTaTa onpegeneHus Konnyectsa cpedbl.

10.4.4 Ecnn BenuMuMHa MpUHATA 3@ YCMOBHO-MOCTOSIHHYKD BEnWYMHY, TO OTHOCUTENbHYKD CTaHAApTHYH
HeonpeaeneHHOCTb pe3yrnbTaTa onpeaeneHns JaHHOW BENMYMHbl paccuntbiBatoT no dopmyne (10.3).

,D,aHHyIO HeonpeneneHHoCTb reoMeTpmyeckn CymMMupyroT C COCTaBndawWMMKU  HeonpeaneneHHoCTn pesynbTata
n3MepeHus BeNu4uHbl, Hanpuvep, &, .

o : il
10.4.5 KoHKpeTHble ypaBHEHWs pacyeTa OTHOCUTESIbHBIX CyMMapHbIX CTaHAAPTHBIX HEoNpeaeneHHOCTeR iy, , s 1

’
HI'[(::, COOTBETCTBEHHO Macchl * , obbema ¥ B pa6ow|x ycnosuax u obbema ¥ , NpuBeeHHOro K CtaHAapTHbIM

YCOBWSIM, OMNPEAENSIOT B COOTBETCTBUM C KOHKPETHLIMU (hOPMYyIiamu pacyeTa KonmMyecTsa cpefbl.

!
Hanpumep, HeonpeaeneHHoCTy Ly paccunTEIBAIOT MO (hopMynam:

- B Clly4ae 3aBUCMMOCTM £ U 'DC , U NPUMEHEHNA BblHUCnnTena

4 2
.12 .'2 .'2 .'2 .'2 2I8 -'2

up = qu ‘st +uKm+uKn+ 1—ﬁ4 Bt
5 0,5 (10.45)
2 ’ ’ ’ i’ ’ ’ ’ ’ ’ ’
+ udz+u52+0,25(uﬂ§, +u;ip)+(up2+uu§j+(u33+un%~j+upf +uj2‘ .

1-g%

- B ClyYae 3aBUCMMOCTU & U O, W NPUMEHEHMUA N3MEPUTENBHOrO koMnnekca [cM. Takke dpopmyny (10.36)]



4
¢ _ .'2 .-2 .'2 .'2 -’2 28 -'2
uy, =qlog Tug tul tuy tup <+ W up *

0,5

2 32 2 .2 .2 2,2
" +td + + + +
_— ug tug” 0.2y Y tugr tu YUy : (10.46)

Mpn onpegeneHun komnuyecTBa cpedbl MyTeM NMAaHMMETPUPOBAHUA [uarpaMM HeonpeaesieHHOCTb pesynbTaTta
’
onpegeneHna Konn4yecrtea cpefbl, HanpuMmep HI'[/I’: B Crly4ae 3aBucMMoCcT @ n [, , paccynTbiBatoT Mo copmyne:

2 2

4
202 o2 | % 2.| @ u? v vud vu? e+

By Ey 1_|54 “D 1_54 dp r

0,5

2

+0.25 (uﬁ, +ur’§‘mp +u,}ip)+ (uf +u:r’u2IP +u$)+(u5-?‘ +u;§‘ﬂ- +u,§~)+ul’3t +uf

(10.47)

MpunoxeHue A
(cnpaBo4HoOE)

CooTHoOLeHne Mexay eaMHULaMMU Tennonu3nyeckux BennuymH

A.1 MNpn BbLINOMHEHWN pacyeToB, CBA3aHHbLIX C NEPEBOAOM eAWHMWL, AaBNeHWus uUnu nepenaga AaBneHus U3 O4HON
CUCTEMbI B APYTYIO, NCMOMb3YIOT COOTHOLLEHWS, NofnyYeHHble B cooTBeTcTBMM ¢ TOCT 8.417:

5 KIC -3 -1
— =7,50064-10 MM pT.cT.=1,01972-10 MM BOA. CT.;

[41L]

Ma=10"" 6ap=1,01972-10 "

ke
6ap=105 Ma=1,01972 —2=7,50064-102 MM pT.CT.=1,01972'104 MM BOA.CT.;

h
Kre 4 _ -1 _ 2 a4 .
— =9,80665-10 = [1a=9,80665-10 0ap=7,3556-10" mm pT.cT.=10 = MM BOA.CT.;
Ch
2 -3 -3 KIC
MM pT.cT.=1,3332-10 Ma=1,3332-10 6ap=1,3595-10 — =1,3595-10 mm Bof.CT.;
M
-5 -4 KIC -2
MM Boa.cT.=9,80665 Ma =9,80665-10 6ap=10 — =7,3556-10 MM pT.CT.

Ch

A.2 3HauyeHVNs [OMHAMUYECKOA BSA3KOCTUM PAaCCUMTLIBAOT MO W3BECTHbIM 3HAYEHWSIM MIOTHOCTU cpeabl U ee
KMHEMaTUYEeCKOMN BA3KOCTM Mo hopmyne

=00, (A1)

I'Ipvl BbINOJTHEHNUN pac4eToB, CBA3aHHbLIX C NepeBoaOM eNHNL, OWHaMMYECKON BA3KOCTU U3 O4HOM CUCTEMBI B opyryto,
MCNOJb3YKT COOTHOLLEHNA:



({y —4 KIC-Y OHH - ©
5 =2,7778-10 5 =9,80665 Ma-c=9,80665-10 7
M M M
KTC -4 KIG - 4 5 AMH-C
5 =3600 = =3,5304:10 = Ma-c=3,5304-10 5 ;
M W M
-1 KME-& —5 KIG-M OWH - ¢
Ma-c =1,01972-10 5 =2,8325-10 7 =10 =
W M CM
OHH - ¢ —7 KMt - K4
3 =1,01972-10 5 =2,8325-10 5 =10 Ma-c.
CM ¥ M

A.3 dopmynbl, NpYBeaeHHbIE B HACTOALLEM CTaHAapTe, NpeacTaBneHbl AN UCXOAHbLIX BEMUYUH B eanHuuax Sl.

Ecnu ncxogHble BenuUMHbl 3adaHbl B APYrux eavHuuax, oTnnyHbIX oT Sl (p“, ,ﬁv“, cfﬁﬂ, Dﬁn, p:“, g';n, gf;,
g; ), TO X HeobxoaMMo nepeBecTu B eanHuubl S (2, f’l\p , cfgg ) Dgn . M, g, @3, 9 ) cornacHo hopmynam:

- ANsi AaBreHns
p=kyp’; (A-2)
- ANsi nepenaaa AaBneHns
Lp = kyptp’; (A3)
- Ansa anametpa otBepctus CY npu Temnepatype 20 °C
dyp =kgday: (A4)

- Ans BHyTpeHHero anametpa UT npu temnepatype 20 °C

Doy =kpDy; (A5)
- ana ,D,MHaMVlLIeCKOM BA3KOCTU
o=k (A.6)
- And MaccoBOro pacxoga
I = Hgm Im (A7)
- ana o6BbEeMHOro pacxona B pa6OLII/IX ycnoBuax
iy = kg ' Q';'? (A.8)

- Ans o6bemMHoro pacxoaa, npuBeaeHHOro K CtaHaapTHbIM YCITOBUAM,

do =kg g, (A.9)

roe fcp n kﬂp - NepeBoAHble KO3(MUUMEHTLI ONA eOUHUL, COOTBETCTBEHHO, AaBMEHNUs 1 Nepenaja AasrieHus,

3Ha4YeHna KOTOopbIX NpuBeneHbl B Tabnuue A.1;



.E.Td - nepeBoAHON KO3dUUMEHT ANs eavHuY AnameTpa oTteepctma CY npu Temnepatype 20 °C. Ecnu 3HayveHune

dﬁn 3apaHo B MM, 10 &4 = 0,001 m/mm;

e’cD - NepeBOAHON KOIDULIMEHT ANs eanHUL, BHyTpeHHero anameTpa UT npu Temnepatype 20 °C. Ecnu 3HaveHve

Dﬁl] 3a/1aHO B MM, TO ECD =0,001 m/mm;

y . 2
kl-l- - nepesogHOU KOSd)(*)MLI,I/IeHT Ana eavHUL AnHamudeckon BaskocTu. Ecnn 3HaveHue 'Llf-'l 3agaHo B Kre:c/m™ , TO

fcu_ =9,80665 Ma-c/(krc-c/m 2 );
fcgm - NepeBoAHOI KO3MMULIMEHT ANS €AMHUL, MACCOBOTO Pacxo/a, 3HaueH!st KOTOpPOro NpuseaeHs! B Tabnuue A.2;

FCE, - nepeBoaHOM KOI(ULMEHT Ans eduHul, o6beMHOro pacxoga B pabouvx YCroBMSIX M MPUBEOEHHOro K
CTaHOapTHBIM YCINOBWSIM, 3HAaYEHUSI KOTOPOTO NpeAcTaBneHbl B Tabnuue A.3.

Ta6nuua A.1 - 3HayeHnsa nepeBoaHbIX KOIPPULMEHTOB ANa eAuHULL AaBNeHns 1 nepenaaa AaBneHus

P by P, iy MepeBogHble KOAPPULNEHTbI kp, kﬂp
kMa MNa 3
10" Ma/kMa
Mla MNa é
10~ Ma/MNa
ba Ma
P 10j Ma/6ap
2 Ma 4 2
Krc/cm 9,80665-10 * Ma/(krc/cm ™)
2 Ma 0 2
Krc/m 9,80665-10 " [Ma/(krc/m ™)
MM pT.CT. Ma 3
1,3332-10" MMa/(mm pT.CT.)
.CT. n
MM BOA.CT @ 9,80665-10EI Ma/(mm BOA.CT.)

Tabnuua A.2 - 3Ha4eHnst NnepeBoaHOro KoadhduumMeHTa Ansa e4MHUL, MacCcoBOro pacxoaa

P m F MepeBoAHON KO3 dULIMEHT k'gm
Kr/4 Kkr/c 1/3600 (kr/c)/(kr/4)
T/c Kr/c

10 3 (kr/c)/(t/c)

T Kr/c 1/3,6 (kr/c)/(T/4)

Tabnvua A.3 - 3HauyeHus nepeBofHoOro koaduumeHTa Ans eavHUL o6beMHOro pacxoda B paboymx ycrioBusix u
nNpMBeOEeHHOro K CTaHA4APTHBLIM YCIOBUSIM



gy, 9o Fu, 9y MepeBoaHoOM KosdhdULIMEHT kg
M3 M M3 lc 1/3600 (M3 /c)/(M3 4)
ne m> e 107 (° fe)/(nfc)
nim M> e 1046 (w° /e)/(nimun)

Mpunoxenve b
(obsi3aTenpHoe)

3aBucuMoOCTH, Ucnornb3yeMble NpU pacyeTe pacxoaa
M KONMYeCcTBa CyXOMW YacTu BRaXHOro rasa

MaccoBbIi pacxof CyXoM HacTu BMaXHOTO ras3a f . py PaCCHUTLIBAOT MO chopmyne

J
Form ~Fsrm |17 —], (5.1)
2%

rne ¢grm - MaCcCOBbI pacxo/ BMNaXHOrO rasa;

y 3
..f - abconoTHasi BNaXXHOCTb rasa, BblpaXeHHada Maccou BOOAHOIo napa (B KI') B1mMm BITaXXHOIo rasa npu paGowlx
YyCnoBu4x;

'DB.I' - NNOTHOCTb BNaXHOro rasa npu pa6oqu ycnoBusax.

MaccoBbIln pacxoa BNaxHOro rasa paccuuTbiBaoT no dopmyrne

i
Z5rm =Zd2”K2 CEE K _z.[2lpo. . . (6.2)

dopmyna (B.1) ¢ yuetom dhopmynel (B.2) nmeet Bua:

w
Form =—.:£2DK CEE K s 1—— Yoo, (B.3)
4 Orr

O6beMHbIN pacxop Cyxol YacTu BMaXKHOTO rasa, NPMBEOEHHbIN K CTaHOapTHLIM YCMOBUAM & » . , PACCHATLIBAKOT MO
OflHOW 13 cneayoLwmx opmyn:

i 1
Fere ~ derm l-—=—1—; (b.4)
“rr )l

dor = —dmKE OBy Kys I IR oy (5.5)
4 Pepr)oe

[1NOTHOCTL BNaXkHOro rasa 'DB.I' paccy1TbiBalOT B COOTBETCTBUM C AENCTBYIOLUMMM HOPMATUBHbLIMU OOKYyMEHTamMu



[em. TOCT 8.586.1 (nyHKT 5.4.1)], pernameHTMpyoLWMMN MeToAbl BbIYMCIIEHUS MIIOTHOCTM rasa ¢ y4eToOM CoAepXaHus B
HeM BOASHbIX NapoB.

[1NOTHOCTb BR@XHbIX ras3oB, ANA KOTOPbIX OTCYTCTBYIOT MeETOAbl, aTTeCTOBaHHble B KayecTBe CTaHAapTHbIX
CMNpaBOYHbIX AaHHbIX, AOMNYCKAeTCs paccumTbiBaTb No popmyne

Per =Pcr T @05 mmax - (B.6)

MNoTHOCTL Cyx0Oi YacTu BNaxXHOro rasa & . PaccY1TbiBalOT Nno dopmyne

b =p T.(p ~ 0P )
c.T c chK . (B.7)

B dopmyne (B.7) koachdUUMEHT CxMMaeMocTu i paccuunTbiBaloT 6€3 yyeTa BraXXHOCTW rasa.

Ecrm pabouas TemnepaTypa Z rasa He MpeBbiluaeT TeMnepaTypy HacbllleHUs BOASHOTO napa .

COOTBETCTBYHOLLYO pa60qemy [aBneHuto 2 , TO NIOTHOCTb e gy NTPVHMMAOT paBHOWM MAIOTHOCTWN HACLILEHHOrO

BOASIHOIO Napa 'y , @ AaBneHne Fgmmay - AABMNEHNIO HACILIEHHOrO napa.

Ecnn pabouyas TemnepaTypa / npeBbiluaeT TeMNEepaTypy HaCblLEHWS BOASHOTO Napa Zppm., COOTBETCTBYIOLLYIO
paboyeMy AaBMeHWO # , TO MMOTHOCTb @y myuay NPVHAMAIOT PaBHOW NMOTHOCTU MeperpeToro BoAsHOro napa &, a

faBneHve g gy - AABMNEHWio rasa B .

OTHOCVITeJ'IbHy}O BNa>XHOCTb rasa paccymTbiBalOT No cbopmynaM:

. . . . 3
- Npun n3BeCTHon abCoMTHOM BIIAXXHOCTH fm , Bblpa@>XeHHON MaCCcoun BOAAHOIO napa (B KI') B1m CyXxoro rasa,

o= Bfm at (5.8)
Pl £ + 07495 5

Ae

. _ . . 3
- Npn n3BecCcTHOU abCconTHOM BNaXHOCTH _j::, Bblpa>X€HHOU MacCOou BOOAHOro napa (B KI') B1Mm CyXoro rasa B
HOpMalibHbIX YCIOBUAX,

_ bt .
Poglfy T0,7496K)

@ (5.9)

y y . . 3
- NPY U3BECTHOI aBCOMIOTHON BRAXHOCTU _f , BbIPaXEHHOI Maccoii BoasHoro napa (B kr) B 1 M~  BRAXHOro rasa,

S

p=— (6.10)
O oAy

3HaveHust T u Km B copmynax (b.2), (b.3) un (b.5) paccuntbiBatoT Ans yucna PertHonbAca, BbIYUCNEHHOTO ANs
BMaXHoOro rasa, no gopmyrne

Re = i drrm

: (B.11)
T Lo



roe -u'B.I' - AHaMn4yeckad BA3KOCTb BJTaXXHOIO rasa.

3HayeHMe OMHaAMUYEeCKOW BA3KOCTM M MokasaTensi aguabaTtbl BNaXHOro rasa aonyckaeTca onpenenAaTtb Oes ydyeTa
BITaXXHOCTM raaa.

Mpunoxenve B
(cnpaBouHoe)

CxeMbl YCTaHOBOK pa3aenuTesibHbIX COCyAOB

B.1 CxeMbl yCTaHOBOK pa3genTesibHbIX COCYAOB NpU BepXHEM U HUXKHEM NpUCOeAUHEHUN TPYBOK

B.1.1 Cxembl yCTaHOBOK pasfaenuTenbHbIX COCYAOB MPW MW3MEPEHMM pacxoda XUOKOCTW, KoTopas nerde
pasgenuTenbHON, NpMBeAeHbl Ha pucyHkax B.1 n B.2.

a) MNA pacnonoxeH Hnxe CY

5 7 5
: Howaasuil ypofers
e paidesumensnatt
4 wudxocmu
AR S
' /]
[> -1:'71‘1" ;;/;Ef:{r ]
& %%
2 .f{ aHewHs yoolens
[ . paIdesumessnon
7 wuidkocmu
g
=/
vl v vk v

&

1 -MNA; 2 - pasgenuTenbHbln cocyn; 3 - pasaenuTenbHas XUoKoCTb;
4 - namepsiemMas XMaKocTb; 5 - kpaH; 6 - CY; 7 - ypaBHUTENbBHBIA BEHTUMb; 8 - NPOAYBOYHBIA BEHTUMb

PucyHok B.1



6) MM pacnonoxeH Bbiwe CY

Hasanswut ypodens
OB AU A O
FI LT

X owidwinwe) ypoless
pusdesumessmod
oo my

-

1 - ypaBHUTENbHbIN BEHTUMb; 2 - pa3aenuTenbHas XUakocTb; 3 - namepsieMas XnakocTb;
4 - kpaH; 5 - CY; 6 - NpoAyBOYHbIV BEHTUIb; 7 - ra3ocOopHhuk; 8 - MMNM; 9 - pazgennuTenbHbIn cocyn,

PucyHok B.2
B.1.2 Cxembl yCTaHOBOK pasfenuTernbHbIX COCYOQOB MPW W3MEPEHUMM pacxofa XWOKOCTW, KOoTopas Tsxernee
pasgenuTernbHONn, NpuBedeHbl Ha pucyHkax B.3 n B.4.

a) MNA pacnonoxeH Hxe CY



5
[ _{
o E -
K owevrsit ypolens I
PaIdeaumeseHol — —
Hudkocmuy ]

Haoyoassid ypofiens
pazdesumentyot
wudnacmy

<%

1 - namepsiemas XuakocTb; 2 - pasgenuTenbHas XUAKocTb; 3 - pasgenuternbHbIi COCYA;
4 - ra3ocbopHuK; 5 - CY; 6 - KpaH; 7 - ypaBHUTENbHbIV BEHTUMb; 8 - MPOAYBOYHbIN BeHTUnNb; 9 - MIMA

PucyHok B.3

6) MNA pacnonoxeH Boiwe CY



easdenmanos Dﬁ_ f
¥ UdKacmy B 9
2 | =14
Dt <
ka0 N7

2 )
_ﬁ_ﬂl;
1

<}

Koneyund ypobens
paadeasumessod
widw GEm

T,

1 - pasgenuTenbHbIin cocyn; 2 - smepsiemas XnMakocTb; 3 - pasgenuTeribHas XuaKocCTb;
4 - kpaH; 5- CY; 6 - INMNA; 7 - npoAYBOYHbIN BEHTUIb; 8 - ra30CO0PHWK; 9 - ypaBHUTENbHBIN BEHTUINb

PucyHok B.4

B.1.3 CxeMbl yCTaHOBOK pa3genuTenbHbIX COCYA0B Npu U3MEPEHMM pacxoaa rasa npmedeHbl Ha pucyHkax B.5 n B.6.

a) NnAa pacnonoxeH Hmwke CY



Hauasesnl gooliens

paidesumessrod
¥ UTR OOy

-

K owewrel yoohons
paadesumensHog
wudkocmy

SR

p&

N7

NN W

1-MNA4; 2 - CY; 3 - kpaH; 4 - pazgenuTenbHbIi COCYA; 5 - ypaBHUTENbHbIA BEHTUIb;
6 - namepsiembIn ras; 7 - pasgenurenbHasa XnakocTb; 8 - NpoayBOYHbIN BEHTUNMb

©) MNna pacnonoxeH Bbiwe CY

PucyHok B.5



— 4 ) 5

'
! \ i Konednps yoobews
pOFFRALMBABHOL

\ 3 wudkocmu

o,

%

A H
Havatsay ypobewe 5
paadesumesssog
wuicocmy

—

=[] —
1/

1-CVY; 2 -«kpaH CVY; 3 - pasgenutenbHbiii COCya; 4 - ypaBHUTENbHBIN BEHTUSb;
5 - namepsiembin ras; 6 - pasgenurenbHasa XnakocTb; 7 - NPoayBOYHbIN BeHTUNb; 8 - MM

PucyHok B.6

B.2 Cxembl ycTaHOBOK pa3genurenbHbIX COCYAoB NpyM 60KOBOM nNpucoeanHeHUn TpyooK

B.2.1 Cxembl YyCTaHOBOK pasfenuTenbHbIX COCYAOB MNpW UW3MEPEHMU pacxoda XuAKOCTW, KoTopas
pasgenuTernbHOKn, NpuBedeHbl Ha pucyHkax B.7 n B.8.

a) NnA pacnonoxeH Hmwxke CY

nerye



|
L1~

R J_E)
6

i

Havaaewsrd ypolens Koxeynsl ypolens
pazdesumeserod 3 pazdeaymansHol
¥udkocmo xulkocmu

A
7

1-TMNA4; 2 - npoAyBOYHbBIN BEHTUMb; 3 - YpaBHUTENbHbIN BEHTUNb; 4 - pa3genuTenbHbli cocyn;
5 - nsmepsiemasi XxmgkocTb; 6 - KpaH; 7 - CY; 8 - pazgenurtenbHas XnakocTb

PucyHok B.7

©) MNng pacnonoxeH Bbiwe CY



~=

4 &

Havasewwd ypoleus
pazdeaumenshod
wodrwocmy
SN LR St
;\b& {42 xudkocmy
D2 ] D<F ﬁ"".
N ~"%H
1

1 - ypaBHUTENbHbIV BEHTUMb; 2 - pas3aenuTenbHas XUakocTb; 3 - M3amepsieMas XnakocTb;
4 - KkpaH; 5 - ra3ocOopHuK; 6 - NPoAYBOYHLIN BeHTWUNb; 7 - MIN0; 8 - CY; 9 - pazgenuTenbHbIn cocyn,

PucyHok B.8
B.2.2 Cxembl yCTaHOBOK pasfenuTernibHbIX COCYOOB MPW W3MEPEHMM pacxofa XUOKOCTW, KOoTopas Tskenee
pasgenutenbHon, npueeaeHbl Ha pucyHkax B.9 n B.10.

a) MNA pacnonoxeH Hxe CY



Y
N
Koweunwd ypoBeus
paIdeaumensHall
xudkecmu
+ 7 -

A
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Havwansewns gopobews
POITEAUMEALHOL
Hudkecmy

1 - nsmepsiemast XuakocTb; 2 - pa3genuTenbHbli cocyn; 3 - ypaBHUTENbHbLIN BEHTUIb;
4 - CY; 5 - rasocbopHuK; 6 - KpaH; 7 - NpoayBOYHbIA BeHTUNb; 8 - MIMN[I; 9 - pasgenutensHas XUAKOCTb

PucyHok B.9

©) Mg pacnonoxeH Bbiwe CY



K omesuml yoolews
pazdesumessHod
wudxoCmis
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¥
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Havassssd ypobens
paidesumenssot
Fudkocmu

1 - ypaBHUTENbHbIV BEHTUIb; 2 - pasfenuTenbHblii cocyn; 3 - usMmepsiemast XXUAKOCTb;
4 - pasgenuTenbHas XUAKoCTb; 5 - kpaH; 6 - MIMA; 7 - npoayBOYHLIN BEHTUIb; 8 - razocbopHuk; 9 - CY

PucyHok B.10

B.2.3 CxeMbl YCTaHOBOK pa3fenuTenbHbIX COCY0B NpU M3MepeHUn pacxoda rasa npuBefeHbl Ha pucyHkax B.11 u
B.12.

a) MNA pacnonoxeH Hke CY



Howaaswst ypofiess
pazdesumenshol
xudxocmu

Koreusud ypolens
pazdeaumessHan //"
wudxocmi i

1-MMA; 2 - npoayBoYHbIN BeHTUNb; 3 - CY; 4 - kpaH; 5 - namepsaeMbIn ras;
6 - pasgenuTenbHasi XMAKOCTb; 7 - ypaBHUTENbHbIA BEHTUIb; 8 - pa3genuTenbHbii CoCy

PucyHok B.11

©) MNnQ pacnonoxeH Bbiwe CY



Kangwuad ypolews
DOFTAUMEA BN
xHudKaCmL
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Hougaswud ypoldose
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1- CY; 2 - kpaH; 3 - ypaBHUTENbHbIA BEHTUMb; 4 - N3MepsieMbll ras;
5 - pasgenutenbHas XUAKOCTb; 6 - pa3aenuTernbHbIn cocya; 7 - NPOAYBOYHbIN BeHTUNb; 8 - MM,

PucyHok B.12

Mpunoxenwne I
(cnpaBoyHoe)

CxeMbl NpMcoeauHEHUs1 U3MepUTeNbLHOro npeobpasoBaTtens nepenaga AaBleHUs
unu gucpmaHomeTpa

Yuctbin cyxom ras



PucyHok I".1 - MMNA Hag Tpy6onpoBogom

Yuctbin cyxom ras

X

-
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—3,
[

PucyHok I".2 - MM nog Tpy6onposoaom

Yuctbin cyxom ras



_%ﬂ__

ﬁ
o L&'f(ﬂ [
g
\/Po‘“\ S

PucyHok .3 - MIM[ Bbiwe oTBEpPCTMI AN oTOopa AaBrneHuns. BepTukanbHbIi TpyGonpoBoa

Yuctbin cyxom ras

ff.\
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f
Lt 55

- .-r-“’:f
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PucyHok .4 - TN Hwke oTBepcTMiA Ana otbopa gaBneHust. BepTukanbHein Tpybonposos

BoasHoW nap 1 KOHAEHCUPYOLWUINCA ra3
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Pucynok .5 - MM nog Tpy6onposoaom

BoasHow nap n KOHOEeHCUPYOLWIMACA ra3

PucyHok I.6 - MM nog Tpy6onposBogom (BapuaHT)

KoHaeHcupylowmincs ras



MpumeyaHne - HaknoH AByX coeanHNTENbHbIX TPY6OK OMHaKOB.

PucyHok I".7 - MMNA Hag Tpy6onpoBoaom

KoHaeHcupyrowmincs ras
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PucyHok .8 - MM Huxe oTBepcTuid Ans otbopa AaeneHusi. BepTukanbHelin TpyGonposos

YucTbin BNaxHbIN ras
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PucyHok .9 - MMNA nog Tpy6onposogom

YncTbin BNaxHbIN ras




PucyHok .10 - MNA nog Tpy6onpoBogoM (BapuaHT)

YucTbin BNaxHbIN ras
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PucyHok I".11 - MMNA Hag TpybonpoBoaom (ABa BapuaHTa)

N BNaXHbIN ras

Yucrbl
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MprmeyvaHusa
1 HaknoH AByx coeAnHUTENbHbIX TPYOOK OANHAKOB.

2 MNpwn n3MepeHnn NoToka YNCTOro BAKHOTO rasa B BepTMKanbHbIX TPybonposogax cnegyet NpMHUMaTh BO BHUMaHWe
OMNacHOCTb 3aCOPEHNst OTBEPCTUI A4S 0TOOpa AaBneHus.

PucyHok .12 - N[O Huke oTBepcTM Ansa otbopa AasneHuns. BepTukansHbin Tpybonposog

YucTtbi BNnaXxHbin ras
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PucyHok IM.13 - MIN[ Bbilwe oTBEpPCTUI ANs oTOopa AaBneHusl. BepTukanbHbli Tpy6onpoBos (BapuaHT)

YucTtbi BNaXxHbin ras



MpumeyaHne - HaknoH AByX coeanHUTENbHbIX pr60K OVNHaKOB.

PucyHok .14 - TMNA Bbiwe oTBepcTMin Ans oTbopa AaBneHus. BepTukanbHbii Tpybonposoa (BapuaHT)

XonoaHas XuaKocTb



Yoafwumessrsi

PucyHok .15 - MNA nog Tpy6onposogom

XonoaHas XuakocTb

Fazoclopron
Kamepa

PucyHok .16 - MMNO Hag Tpy6onpoBogom



Ou4eHb ropsivyas XMaKocTb
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PucyHok IM.17 - BepTukanbHbIi TpybonpoBog,
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1 - namepuTenbHbIn Tpybonposog; 2 - CY; 3 - gatumk Temnepatypsbl; 4, 5 - OTCeYHble BEHTUNN;
6, 7 - coeguHnTErNbHbIE NNHWK; 8 - Kabenb ANA CoeAnHeHNs JaTymka TeMnepaTtypbl C BbIYMCIIUTENEM;
9 - apeHaxHble BeHTUNM; 10 - KoHaeHcaTocOopHMKK; 11 - 3arnywka; 12 - gaTynk AaBneHus;
13 - BEHTUNbHbLIN 6110K; 14 - WITyuep co CbeMHON pe3bboii; 15 - ocHoBHOWM AndMaHoMeTp;
16 - BbluMCnIMTEND; 17 - AONONHUTENBLHLIM AnMaHOMETp

PucyHok IM.18 - Mpumep noaknioyeHns AByx AMPMaHOMETPOB

MpunoxeHue [
(cnpaBoyHoE)

Mpumepsbl pacyeTa pacxoga u Konu4vecTea cpeabl

A.1 Mpumep pacyeTa pacxoga NpPUPOJHOro rasa Ans Avadparmbl ¢ YrnoBbIM cnoco6om oTGopa AaBreHus

McxogHble gaHHble, pacyeT 3HaYeHUN MPOMEXKYTOYHbIX BEMWYMH U pacyeT pacxoda NpUpOOHOro rasa npuBedeHbl B
Tabnuuax 4.1.1-0.1.3.

Tabnuua O.1.1 - NcxogHble aaHHble

HavmeHoBaHue BennyHbI YcnosHoe EavHnua 3HayeHve
obosHaveHne BENNYVHBI
1 AnameTp oTBepcTUs guadparmel npu Temnepatype 20 °C flejl M 0,084




2 BHyTpeHHun gnameTtp UT npu Temnepatype 20 °C DEEI M 0,15
3 CpepHee  apudmeTuyeckoe  OTKIIOHEHWe  npoduns Ba M 0,00001
wepoxoBaTtocTn UT (HoBas, BecluoBHas, XONOAHOTAHYTas)
4 MaTepuan, U3 KOToporo U3rotoBsneHa gunadgparma ctans mapku 12X18H9T
5 MaTtepwman, ua kotoporo nsrotosneH NT ctanb mapku 20
6 HavanbHbIM paguyc BXOOHOW KPOMKM auadparmbl Py M 0,00004
rog 0,495

7 Tekyuwlee Bpemsi Tp 3Kcnnyarauun auadparmbl C MOMEHTa T
onpefeneHus 3HavyeHus HavanbHOro paguyca BXOLHOW KPOMKM
avadparvbl
8 CopepxaHwue yrnekucnoro rasa B npupogHoOM rase x}f 1 0,002
9 CopgepxaHue asoTa B NPUPOLAHOM rase X, 1 0,01
10 MNoOTHOCTL NPUPOAHOIO rasa Npy CTaHA4APTHBIX YCITOBUSIX Pe KI'/ME 0,68
11 OTHOCUTENbHAs BNaXHOCTb MPMPOAHOro rasa e % 0
12 MNepenag gaBneHus Ha guadparme ,a'_\p Ma 16000
13 N36bITOYHOE AaBneHne Py Ma 1200000
14 ATmMocdepHoe faBneHne P Ma 100500
15 Temnepatypa npupogHoro rasa £ °C 2
Tabnuua [.1.2 - Pac4eT 3Ha4eHUI NPOMEXKYTOUHBLIX BENNYUH

PaccuutbiBaemble BENUYMHBI YcnoBHoe EnvHuua O6o3HayeHne 3HavyeHve

0603HaveHne BENMUYMHbI | CTaHAapTa u HoMep
dopmyrnbl nnu
nyHKTa

1 KoadbduumMeHT, yuuTbiBaOWMN N3MEHEHNE i - FOCT 8.586.1 0,999719
anameTpa oTBEpCTUSA anacdbparmbl, ¥ [dhopmyna (5.6)]
BbI3BAHHOE  OTKIIOHEHMEM  TemnepaTtypbl
npupogHoro rasa ot 20 °C
2 [OuameTp oTBepcTMa auadparmbl npu o M FOCT 8.586.1 0,0839764
paboueii TemnepaType [bopmyna (5.4)]
3 KoadhduumeHT, yuntbiBaoWwnii N3MeHeHne b - FOCT 8.586.1 0,999800
onameTtpa WT, BbiI3BaHHOE OTKIMOHEHNEM T [dhopmyna (5.7)]
Temnepatypbl npupoaHoro rasa ot 20 °C
4 BHyTpeHHui gumameTtp UT npu pabouen Fil] M FOCT 8.586.1 0,149970
TemnepaTtype NnpMpoaHOro rasa [dbopmyna (5.5)]
5 OTHOocuTENbHBIN  AnamMeTp OTBEpPCTUS Il - FOCT 8.586.1 0,559955

anadparmbl

[dopmyna (3.1)]




6 KoacbdpunumeHT ckopocTn BXxoaa X - FOCT 8.586.1 1,05311
[dbopmyna (3.6)]
7 MonpaBoyHbIn KO3 PULMEHT, = - FOCT 8.586.2 1,00309
yUYnUTbIBaOLWNIA npuTynneHne BXOAHOM o [dopmyna (5.13)]
KpOMKW gnadparmbl
8 AOconTHOe OaBreHue NpUpPOAHOro rasa P MNa [OCT 8.586.5 1300500
nepen anadparmon [dhopmyna (6.2)]
9 TepmoguHamuyeckas Temneparypa il K FOCT 8.586.5 275,15
NpMpPOAHOro rasa [dbopmyna (6.3)]
10 ®dakTop CXKMMaEMOCTU NPUPOAHOrO rasa oA - FOCT 30319.1 0,998095
NPV CTaHAAPTHBIX YCMOBUSIX £ [dopmyna (24)]
11 dakTop CKXUMMaAEMOCTU NPUPOAHOrO rasa = - FOCT 30319.2 0,969849
npu paboumnx ycrosmsix [dbopmyna (6)]
12 KoadhduumeHT cxmmaemMocT NpupoaHoro rd - FOCT 30319.1 0,971700
rasa [dhopmyna (7)]
13 MNoTHOCTL NPUPOAHOTO rasa o y 3 [OCT 30319.1 9,56954
KM [oopmyna (6)]
14 nHamuyeckas BA3KOCTb NPUPOAHOrO rasa 2 Ma-c [OCT 30319.1 -5
[chopmynbl (44) n 1,04961-10
(45)]
15 MNokasaTtenb agnabdaTbl NPUPOAHOrO rasa K - [OCT 30319.1 1,31174
[opmyna (28)]
16 KoadpbmumeHT pacumpeHms g - FOCT 8.586.2 0,996382
[dopmyna (5.7)]
Tabnuua [.1.3 - PacyeT pacxoaa cpefbl
HaumeHoBaHue BeNUYnHBI YcnosHoe EgnHuua O6o3HaueHune 3HaueHune
0603Ha4eHne BEMWYMHEI | CTaH4apTa U HOMepP
dopMynbl Unn
nyHKTa
1 HavanbHoe 3Ha4yeHue yncna PerHonbaca Rel - - 106
2 KoathhUumMeHT ncteyeHms Cl - FOCT 8.586.2 0,605035
[dbopmyna (5.6)]
3 MonpaBoyHbIN KO3 PULMEHT, Fd - [OCT 8.586.2 1,00000
YUYUTBIBAKOLLMIA LLEPOXOBATOCTb BHYTPEHHEN wl [dopmyna (5.11)]
nosepxHoctn UT
4 OO6beMHbIN pacxop MpPUPOAHOro rasa, g 3 [OCT 8.586.5 2,87036
nNpuBEAEHHbIN K CTaHOAPTHbIM YCIIOBUAM, ¢l M~ /c [dhopmyna (5.8)]
npu yncne PerHonbaca Ee = 10'5
5 YTo4HeHHOoe 3HayeHne ymcna Ee - [OCT 8.586.5 1578785
PenHonbaca 2 [dopmyna (5.11)]
6 KoachbdunumeHT ncreyeHms (_‘;2 - FOCT 8.586.2 0,604615
[dbopmyna (5.6)]




7 MonpaBoyHkIN KO3 PULMEHT, i 5 - FOCT 8.586.2 1,00000
YUMTbIBAKOLLMIA LLIEPOXOBATOCTb BHYTPEHHEN m [dhopmyna (5.11)]
nosepxHoctn UT

8 OO6beMHbIN pacxod MpPUPOOHOro rasa, g 3 [OCT 8.586.5 2,86837
NPUBEAEHHbIN K CTaHOapTHLIM YCIOBUSAM, = m™ /e [dbopmyna (5.8)]

npw uncne PeriHonbaca Ee 5

9 OTHOCUTENbHOE OTKINOHEHWE 100 - |Q‘ ey 1|fg 5 % [OCT 8.586.5 0,0693774
C c c [dopmyna (8.1)]
10 YTOYHEHHOEe 3HayveHne yucna Ee - FOCT 8.586.5 1577691
PenHonbaca 3 [dhopmyna (5.11)]
11 KoadpdbmumeHT ncreveHms (_‘;3 - [OCT 8.586.2 0,604616
[dopmyna (5.6)]
12 MonpaBoyHbIN KO3 pULMEHT, KI.LG - FOCT 8.586.2 1,00000

YUYNUTBIBAKOLLMIA LLIEPOXOBATOCTb BHYTPEHHEWN
nosepxHoctn UT

[dhopmyna (5.11)]

13 O6beMmHbIN pacxod NpUPOOHOro rasa, g 3 [OCT 8.586.5 2,86837
NPUBEAEHHBIN K CTaHAAPTHLIM YCMOBMSIM, E m™ /e [dbopmyna (5.8)]

npw uncne Perivonbaca Ees

14 OTHOCUTENBHOE OTKIOHEHNE % [OCT 8.586.5 0,000

100 g3 ~ gea|/ 9c3 [popmyna (8.1)]

15 OO6bemHbIi pacxop NPUPOAHOro rasa, g 3 - 2,86837
NnpuBeAeHHbIN K CTaH4apTHLIM YCIOBUSIM, £
npv CTaHAAPTHbLIX YCMOBUSAX

0.2 Mpumep pacyeTa pacxoaa neperpetoro napa ans conna UCA 1932

McxomHble faHHble, pacyeT 3HauYeHMUn MPOMEXYTOYHbIX BEMMYMH U pacyeT pacxofa neperpetoro napa npueeaeHbl B
Tabnuuax 0.2.1-0.2.3.

Tabnuua O.2.1 - icxoaHble AaHHble

HanmeHoBaHVe BENUUYUHDI YcnosHoe EanHunua 3HayeHve
o6o3Ha- BEITNYMUHBI
YyeHue
1 OnameTp ropnosuHbl conna MCA 1932 npu TemnepaTtype 20 °C flejl M 0,069789
2 BHyTtpeHHun pguametp WUT Ha Bxoge B comno VICA 1932 npu D2 M 0,1003
Temnepartype 20 °C 0
3 OksMBaneHTHas LIEPOXOBATOCTb BHYTPEHHEN MNOBEPXHOCTU & M 0,0001
npsimoro yyactka UT (ans Hoeow Tpybbl 13 ctanm) m
4 MaTtepuan Cranb mapkn 12X18H10T
5 Matepwman TpybonpoBoaa Crtanb mapku 12X18HIT
6 MNepenag aaBneHuns Ha conne NCA 1932 ‘.ﬁig klMa 16
7 N36bITOYHOE OaBreHne P MMa 2,5
H




8 ATmMocdepHoe faBneHne Pa rMa 1005
9 TemnepaTtypa neperpeToro napa £ °C 380
Tabnuvua [1.2.2 - PacyeT 3Ha4YeHWI NPOMEXYTOYHbIX BENUYUH
HaumeHoBaHVe BENUYUHDI YcnosHoe EgnHuua O6o3HaveHne 3HaueHune
0603Ha- BENMWYMHBI | CTaHgapTa u HoMmep
YyeHune hopMynbl UK NyHKTa
1  KoacbduumneHT, y4uuTbiBAOWMA  U3MEHEHUE B - OCT 8.586.1 1,00673
AvameTpa ropnosuHbl conna WCA 1932, ey [dopmyna (5.6)]
Bbl3BaHHOE OTKIIOHEHUEM Temneparypbl
neperpeToro napa ot 20 °C
2 [OwameTtp ropnoBuHbl conna MCA 1932 npwu ER. M [OCT 8.586.1 0,070259
paboyeit TemnepaType [hopmyna (5.4)]
3 KoadhduumeHT, yunTbiBaOWNA  U3MEHEHNE I - OCT 8.586.1 1,00709
AnameTpa uT, BbI3BaHHOE  OTKIOHEHWEM T [dopmyna (5.7)]
Temnepatypsl neperpetoro napa ot 20 °C
4 BHyTpeHHWi gmameTtp UT Ha Bxode B comMmio Ea, M [OCT 8.586.1 0,101011
NCA 1932 npwu paboueli TemnepaType [dhopmyna (5.5)]
5 OTHocuTeNbHBIM AMameTp rOPMoBUHLI conna 5 - OCT 8.586.1 0,69556
NCA 1932 [dopmyna (3.1)]
6 KoacbdpunumeHT ckopocTn BXxoaa X - OCT 8.586.1 1,14263
[dbopmyna (3.6)]
7 AOGCOnTHOE [aBreHMe neperpeToro napa P Ma FOCT 8.586.5 2600500
nepeg connom NCA 1932 [dhopmynesl (6.2),
(A.2)]
8 TepmoamHamuyeckas TemnepaTypa neperpeToro T K [OCT 8.586.5 653,15
napa [dhopmyna (6.3)]
9 MNnoTHOCTbL NeperpeToro napa o KF/M3 rCCCQA 188-99 [3] 8,982
10 AmMHamuyeckas BA3KOCTb NeperpeToro napa 23 Ma-c FCCCL 6-89 [6] 935 10—6
11 Moka3aTtens agnabaTtbl neperpeToro napa * - [7] 1,29
12 KoacbdhmumeHT paclumperms £ - [OCT 8.586.3 0,99497
[dpopmyna (5.2)]
13 CpeaHeapudmeTtuyeckoe OTKITOHEHUNE R M OCT 8.586.1 -5
npochuns wepoxosatoctn UT (HoBas, GeclioBHas (nyHkTBI 3.4.2 1 3.4.3) 3,183-10
ropsiyen BbITSXKN)
Tabnuua [1.2.3 - PacyeT pacxofa neperpetoro napa
HaumeHoBaHVe BENUYUHDI YcnoBHoe EavHuua O6o3HaueHune 3HaueHune
0603HaveHne BEMWUYMHBI cTaHgapTa u
HomMep hopmyrbl
UINW NyHKTa
1 HavanbHoe 3Ha4yeHue yncna PerHonbaca REl - - 106




2 KoathhuumMeHT ncteyeHms Cl - FOCT 8.586.3 0,93887
[dbopmyna (5.1)]
3 MonpaBoyHbI KOIMDULMEHT, YYUTLIBAIOLLNI 4 - [OCT 8.586.3 1,00464
LLEPOXOBATOCTb BHYTPEHHeN nosepxHoctn NT wl [dbopmyna (5.3)]
4 MaccoBbli pacxof MeperpeToro napa npu Gl Kr/c FOCT 8.586.5 2,22888
opmyna (5.2
uucne PeliHonbaca Le = 10rj [cbopmyna (5.2)]
5 YTo4yHeHHoe 3HaveHne Yncna PenHonbaca Fe - [OCT 8.586.5 #
2 [popmyna (5.9)] 1,19553-10
6 KoacbduumeHT ncreyeHms Cg - [OCT 8.586.3 0,93888
[dopmyna (5.1)]
7 MonpaBoYHbI KO3MULMEHT, YUNTLIBAOLLNIA Id - FOCT 8.586.3 1,00464
LLIepOX0oBaTOCTb BHYTPEHHeN nosepxHoctn NT nrd [dbopmyna (5.3)]
8 MaccoBbin pacxof neperpetoro napa npu F Kr/c [OCT 8.586.5 2,22891
umncne PeitHonbaca Ee g [popmyna (5.2)]
9 OTHOCUTENbHOE OTKINOHEHWE |g 9 = Gt % [OCT 8.586.5 0,001
ppEms  Zm] [dbopmyna (8.1)]
]
10 YTO4YHEHHOe 3Ha4yeHune Yncna PertHonbaca Fe - [OCT 8.586.5 #
3 [popmyna (5.9)] 1,19554-10
11 KoadpdbumumeHT ncreveHms CE - OCT 8.586.3 0,93888
[dopmyna (5.1)]
12 MonpaBoYHbIN KO3 pULMEHT, rd - FOCT 8.586.3 1,00464
YUMTbIBAKOLWMA  LLEPOXOBATOCTb  BHYTPEHHEWN s [dbopmyna (5.3)]
nosepxHoctn UT
13 MaccoBblii pacxon neperpeToro napa npu G e Kr/c [OCT 8.586.5 2,22891
uucne PeiHonbaca Ee g [popmyna (5.2)]
14 OTHOCUTENBHOE OTKIOHEHNE |q 3 = G % [OCT 8.586.5 0,000
1gp e fmal [popmyra (8.1)]
& m3
15 MaccoBbIl pacxof neperpeToro napa G Kr/c - 2,22891

0.3 Mpumep pacyeTa KonMyecTBa NPUPOAHOro rasa Ans gmadparmbl ¢ YrnoBbIM cnoco6om oT6opa AaBneHus

McxoaHble gaHHble, pacyeT 3Ha4YeHUn NPOMEXYTOYHbIX BENMUYMH U pacyeT pacxoda npupoaHoro rasa npueeneHbl B

Tabnuuax 4.3.1-0.3.3.

Tabnuua O.3.1 - icxoaHble AaHHble

HavmeHoBaHWe BennYMHbI YcnosHoe EouHnua 3HayeHune
0603HaveHne BEMWUYMHBI
1 AnameTp oTBepcTus guadparmel npu temnepartype 20 °C dED MM 36
2 BHyTpeHHun guametp WT Ha Bxoge B Avadparmy npu DEEI MM 50




Temnepartype 20 °C

3 OkBMBaneHTHas LUEPOXOBATOCTb BHYTPEHHEN MOBEPXHOCTU B MM 0,15
npsimoro y4actka UT (cnerka pxaBasi) m
4 Matepuan, n3 KOToporo U3rotoeneHa guadgparma Cranb mapkn 12X18H9T
5 Matepwuan, ns kotoporo nsrotoeneH T Crtanb mapkn 20
6 HavanbHbIM paguyc BXOOHOW KPOMKM anadparmbl ” MM 0,04
H
7 MeXKOHTpOnbHbIN nHTepBan CY T rog 0,5
¥
8 CopepxaHwue yrnekucnoro rasa B npupogHoOM rase x 1 0,002
¥
9 CopepxaHue asoTa B NPUPOLAHOM rase ¥ 1 0,01
a
10 MNoTHOCTL NPUPOAHOTO rasa Npu CTaHA4APTHBIX YCITOBUSIX o y 3 0,68
c Kr/m
11 OTHOCUTENbHAs BNaXHOCTb MPMPOAHOro rasa ! % 0
12 BepxHui npegen namepeHnin nepenaga gaBneHus 2 0,1
P P P P Lpy Kkrc/cm
13 ®yHkumsa npeobpasoBaHMs Kommnnekra npubopoB Ans JInHenHas
M3MepeHu nepenaga aaBneHus
14 BepxHuii Nnpegen namepeHnii n3bbITOYHOro AaBneHUs 2 2
Fux Krc/cm
15 BepxHuii npegen noka3aHusi KOPHEBOTO MraHMMeTpa N - 5
KE
16 BepxHui npegen nokasaHWsi  MPOMNOPLMOHANbHOro M - 12
nnaHuMeTpa nE
17 TMepvion BpeMeHW OMnpeferneHus KormyecTsa NpUpoAHOro| .. = T~ T Y 24
rasa
18 TMMokasaHWss KOPHEBOro nnaHumeTpa nocrne o6paboTku i - 2
3anvcum nepenaga AaBneHns Ha gnadparme E
19 TlMoka3aHusi NpoONOpUMOHANbLHOrO NnaHMmMeTpa nocne i - 3
06paboTkmM 3anuncy n3bbITOYHOrO AABEHUS NPUPOLHOTIO rasa n
20 ATmMocdepHoe aasneHune P MM pT.CT. 725
a
21 CpepHee 3HayeHve TemnepaTypbl NPUPOAHOro rasa (no i °C 23
TEPMOMETPY B CPEAHEM 3a CyTKW)
Tabnuua [.3.2 - PacyeT 3HaueHuUi NPOMEXXyTOYHbIX BEMUYUH
HaumeHoBaHVe BENUYUHDI YcnoBHoe EnvHunua O6o3HayeHune 3HaveHve
0603Ha- BEINYMUHBI cTaHgapTa u
yeHue Homep cbopMyrbl
unm
nyHKTa
1 [Owametp oTBepcTus guadparmel  npu M FOCT 8.586.5 0,036

d g




Temnepartype 20 °C

[dhopmyna (A.4)]

2 BHyTpeHHui pgmametrp WUT Ha Bxoge B D2 M FOCT 8.586.5 0,05

anadbparmy npu Temnepatype 20 °C u [dhopmyna (A.5)]

3 OkBMBaneHTHas LWepPOXOBaTOCTb BHYTPEHHEN B M FOCT 8.586.5 —d

nosepxHoctn npsimoro yyactka WT (cnerka m (pasgen A.3) 1510

p>xaBasi)

4 BepxHui npepen  M3MepeHuWn nepenaja ‘,.-_".p Ma FOCT 8.586.5 9806,65

LaBreHus E [dopmyna (A.3)]

5 BepxHun npegen usMepeHuid U3BbITOYHOrOo P Ma FOCT 8.586.5 196133

AaBneHus HE [dbopmyna (A.2)]

6 ATMocepHoe faBneHne R Ma FOCT 8.586.5 96657
[bopmyna (A.2)]

7 CpegHee 3HayeHWe KBadpaTHOrO KOPHsS U3 J— 2.0,5 [OCT 8.586.5 0,04

nepenaza JaBreHust Ha guadparme Lp (krc/em ™) (npunoxenue E)

8 CpegHee 3HayeHue nepenaga AdaBneHus Ha E Ma FOCT 8.586.5 1569

anadparme [dpopmyna (A.3)]

9 CpepnHee 3HadyeHue n30bITOYHOro AaBMEHMS _Z?'_ MNa [OCT 8.586.5 49033

H (npunoxexue E)

10 KoahuumeHT, yuuTbiBaOWUA WN3MEHEHNE I - FOCT 8.586.1 1,00005

OnameTpa oTBepcTusa Amadparmbl, Bbl3BaHHOE CE [dbopmyna (5.6)]

OTKIIOHEHMEM TemnepaTtypbl NPUPOLHOro rasa oT

20 °C

11 dnameTp oTBepCTUS gnadpparmMbl Npu paboyen E M FOCT 8.586.1 0,0360018

Temnepartype [dhopmyna (5.4)]

12 KoahuumeHT, yuuTbiBaOWUA WN3MEHEHNE K_ - FOCT 8.586.1 1,00003

AvameTtpa  WT,  BbI3BaHHOE  OTKIIOHEHWEM T [dbopmyna (5.7)]

Temnepatypbl npupogHoro rasa ot 20 °C

13 BHyTpeHHni pguametp UT Ha Bxoge B ia) M FOCT 8.586.1 0,050002

anacbparmy npm pabouen Temnepartype [dhopmyna (5.5)]

Np1pPOAHOro rasa

14  OTHocuTenbHBIN  AMaMeTp  OTBEpCTUs E - FOCT 8.586.1 0,720007

anadparmbl [bopmyna (3.1)]

15 KoacbdhmumeHT ckopocTu Bxoaa E - FOCT 8.586.1 1,16941
[dbopmyna (3.6)]

16 TNonpaBoyHbIN KOSMULMEHT, YYUTLIBAKOLLNIA K_ - FOCT 8.586.2 1,00823

NpUTYNNeHne BXOAHOW KPOMKM auadparmel I [dopmyna (5.16)]

17 CpepHee 3HayeHve abCONIOTHOrO AaBreHust P MNa [OCT 8.586.5 145690

npUpoaHOro rasa nepeg agunadgparmon [dhopmyna (6.2)]

18 CpepnHee 3HayeHVe TepPMOAMHAMUYECKON T K [OCT 8.586.5 296,15

TemnepaTtypbl NPMPOOHOro rasa [bopmyna (6.3)]

19 dakTop CXKMMaemoCcTu NPUPOAHOro rasa npwu Z_ - OCT 30319.1 0,998095

cTaHAapTHbIX YCNOBUAX c [bopmyna (24)]

20 dakTop CKUMMAEMOCTW MPUPOOHOro rasa npu E - FOCT 30319.2 0,997396

paboymnx ycroBumsix

[dopmyna (6)]




21 KoathpuUMEHT CXUMaEMOCTH K’ - FOCT 30319.1 0,999299
[dpopmyna (7)]
22 MnoTHOCTb NPUPOAHOrO rasa ) y 3 [OCT 30319.1 0,968510
Kr/M
[popmyna (6)]
23 InHamnyeckast BA3KOCTb NPUPOAHOro rasa I Ma-c FOCT 30319.1 —f
[cbopmynbl (44), 11,1315-10
(45)]
24 TMokasatenb agnabaTbl NPUPOLHOro rasa ¥ - [OCT 30319.1 1,30102
[dbopmyna (28)]
25 KoabpumumeHT paclumpenust E - FOCT 8.586.2 0,995964
[dopmyna (5.7)]
26 CpeaHeapudmeTuyeckoe OTKIOHEHNE E M FOCT 8.586.1 -5
npocuns wepoxoaTtocTn UT (cnerka pxxaBasi) (nyHKTBI 3.4.2 1 4,7746-10
3.4.3)
Tabnuvua [1.3.3 - PacyeT konuyecTea NnpupoaHoOro rasa
PaccunTbiBaemble BENNYMHBI YcnoBHoe EgonHuua | OGosHaueHune 3HaueHune
obo3HayeHne |BenuuuMHbI| CTaHgapTtau
HoMep hopMyIbl
UNn NyHKTa
1 HayanbHoe 3Ha4yeHue yncna PenHonbaca Rel - 106
2 KoathduumeHT ncreveHns C_fl FOCT 8.586.2 0,600737
[dopmyna (5.6)]
3 TlMonpaBoYHbIi  KOIMDMDUUMEHT,  YUUTLIBAKOLLNIA K_ FOCT 8.586.2 1,01832
LLEPOXOBATOCTb BHYTPEHHEN noBepxHocTn UT ] [dhopmyna (5.11)]
4 O6beMHbIN pacxof npupogHoro rasa, — FOCT 8.586.5 | 0,0592852
NpVBEAEHHbIN K CTaHAAPTHLIM YCNOBUSM, NpU Yncne 9cl [dopmyna (5.8)]
PeitHonbaca LEe = 10'5
5 YTo4yHeHHoe 3HaveHne Yncna PenHonbaca IE [OCT 8.586.5 92220
[dhopmyna (5.11)]
6 KoadhdpuumeHT ncredeHns E FOCT 8.586.2 0,609559
[cbopmyna (5.6)]
7 TonpaBoYHbIi  KO3MDMDUUMEHT,  YUUTLIBAKOLLUIA K_ FOCT 8.586.2 1,01097
LLIEPOXOBATOCTb BHYTPEHHEN noBepxHocTn UT 12 [dhopmyna (5.11)]
8 O6BbEMHBIN pacxon NpUPOLHOro rasa, - [OCT 8.586.5 0,0597218
NpUBEAEHHbIN K CTaHAAPTHLIM YCNOBUSM, NpU Yncne 92 [dopmyna (5.8)]
PeitHonbaca Ee 4
9 OTHOCUTENbHOE OTKINOHEHWE H 0-F 1| [OCT 8.586.5 0,731056
lop 222 [bopmyna (8.1)]
2
10 YTO4YHEHHOe 3Ha4yeHue Ymcna PeriHonbaca IE [OCT 8.586.5 92899
[dhopmyna (5.11)]
11 KoadpdbumumeHT ncreveHms CTE FOCT 8.586.2 0,609514
[dopmyna (5.6)]




12 TlonpaBo4HbLIN  KO3IPULMEHT, YUUTLIBAIOLLNIA K_ - FOCT 8.586.2 1,01099
LLEPOXOBATOCTb BHYTPEHHEN noBepxHocTn UT ik [dhopmyna (5.11)]
13 O6beMHbIN pacxog npupogHoro rasa, - 3 [OCT 8.586.5 0,0597183
NPVUBEAEHHBIN K CTaHAAPTHLIM YCNIOBUAM, MPX YMCHe 93 M7 /e | [dopmyna (5.8)]
PeitHonbaca e
14 OTHOCUTENBHOE OTKIOHEHNE E 5= ? 5 | % [OCT 8.586.5 |0,00586085
100 == [popmyna (8.1)]
g3

15 YTO4YHEHHOEe 3Ha4eHne ynucna PenHonbaca Fe 4 - FOCT 8.586.5 92899

[dopmyna (5.11)]
16 KoadpdumumeHT ncreveHms E - FOCT 8.586.2 0,609514

[dbopmyna (5.6)]
17 TlonpaBo4HbLIN  KO3IPULMEHT, YYUTLIBAIOLLUIA K_ - FOCT 8.586.2 1,01099
LLIEPOXOBATOCTb BHYTPEHHEN noBepxHocTn UT e [dhopmyna (5.11)]
18 O6BbEMHbIN pacxog npupogHoro rasa, —_ ] [OCT 8.586.5 0,0597183
NpUBEAEHHbIN K CTaHAapTHLIM YCNOBUSM 94 M™ /e [dopmyna (5.8)]
19 OTHOCUTENBHOE OTKIOHEHNE E 4-7 3| % FOCT 8.586.5 0,000

1002 == [popmyna (8.1)]
& 4

20 O6BbEeMHbIN pacxon NpUPOAHOro  rasa, - 3 [OCT 8.586.5 214,986
npuBeAeHHbIN K CTaHAapPTHLIM YCITOBUAM 9c M™ M [dhopmyna (A.4)]
21 O6beM npupogoHOro rasa, nNPUBEAEHHBLIA K I 3 [OCT 8.586.5 5159,66
cTaH4apTHbIM YCNOBUSAM ¢ M [dbopmyna (5.27)]

Mpunoxenwve E
(o6sizaTenbHOE)

MnaHnmeTpupoBaHue gMarpaMmm u o6pabdoTka NoKazaHUM MHTErPUPYIOLLUX YCTPONCTB

E.1 MeToabl 06paboTku guarpamm nraHMMeTpamm

E.1.1 Mpu pasgenbHbIX U3MepeHUsiX BenuumH camonuwywmmn CU ana onpeaeneHns cpedHux 3HavyeHuin gaHHbIX
BENUYMH 3a YCTAHOBIEHHbI NMPOMEXYTOK BPEMEHU NMPUMEHSIIOT 3NEKTPOHHBLIE UMK MeXaHWYecKue NponopLmMoHanbHble,
KOPHEBbLIE 1 NONSAPHbLIE MMaHUMETPbI.

E.1.2 KopHeBble 1 nponopuuvoHarnbHble NnaHMMeTpbl NPUMEHSOT Ana obpaboTku 3anucewt 3HaYeHUn namepsiemMblx
BEIMNYMH Ha ANCKOBbIX Anarpammanx.

MonsipHble NnNaHMMETpbl NPUMEHAIT Ansg o0b6paboTkM 3anuMcert 3HaYeHU U3MEpPSEMbIX BEIMYMH Ha FNEeHTOYHbIX
anarpammax.

E.1.3 B nponopumMoHanbHbIX NnaHuMeTpax pesynbTaT NriaHUMEeTPUPOBaHWUS NMPOMOPLMOHANEH CpeaHeMY 3HaYeHUo
paguyca nrnaHUMeTPUPYeMON 3anucy B MPOLEHTax, @ B KOPHEBLIX NaHMMEeTpax - CpegHeMy 3HaueHuio KBagpaTHOro
KOpHsi U3 paguyca niaHUMeTpUpyeMoii 3anucu B NPoLLEHTax OT BEPXHEro Npeaerna u3MepeHuii.

MonsipHbIM NNaHMMETPOM M3MePSIOT NioLage urypbl (B KBagpaTHbIX CAaHTUMETpaXx), OrpaHUYEHHYI0 KOHTYPOM.

E.1.4 TlnaHumeTpupoBaHMe 3anucer Ha puarpammax MpPOBOASAT B COOTBETCTBMM C OMUCaHMEM nopsaka pa6OTbI,
npmeeaeHHbIM B nNpunaraéMoMm K nriaHnMeTpy nacnopte Ui MHCTPYKUnn.



E.1.5 OrtcyeT nokasaHumn NnNaHMMETPOB OCYLLUEeCTBAKT B COOTBETCTBUU C TpeGOBaHMﬂMI/I, npueeaeHHbIMN B
aKcnnyaTaunmoHHOM AOKYMEHTaUUN Ha HUX.

[ns 6onblue 4OCTOBEPHOCTU pesynbTaToB OTCHETA KPMBYIO 3aMMCK NNAHUMETPUPYIOT HECKONBKO pas3 1 3a pesynbTaTt
OKOHYaTemnbHOro oTcyeTa MPUHUMAIOT cpedHee apudmeTnyeckoe 3HaYeHue 3TUX OTCHETOB, ecnu He Bbinv AoMYyLUEHbI
rpybble oLmnGKM.

MpakTnkon ycTaHOBMNEHO, YTO AOCTATOYHO TPEXKPATHOro MraHUMeTpMpoBaHUSA 3anvcer Ha OUCKOBOW Auarpamme 1
ABYKpPaTHOrO - ANs 3anncemn Ha NeHTOYHON AnarpaMmme, ecnu He 6biny gonyLleHsl rpybble oLwmoKu.

E.1.6 B pesynbTaTe MnaHAMeTPUpOBaHWS MOMy4aloT OTBAEYeHHble nnaHumeTpudeckue uucna My, N u N,
COOTBETCTBEHHO, AN MOKa3aHW NponopLUMoHansHOro, KOPHEBOTO M MOMSIPHOMO NIIaHUMETPOB.

[MpeobpasoBaHne nNNaHUMETPUYECKUX YMCEN B 3HAYEHWUS MW3MEepPSeMbIX BENUYMH 3aBUCUT OT XapaKTepUCTUKM
npeobpasoBaHusa CU n3mepsieMon BENMUUUHBI U TUMa NPUMEHSIEMOTO NaHUMeTpa.

XapaktepucTtuka npeobpasoBaHusi CU namepsieMon BenmumHbl MOXeT ObITb KBagpaTUYHOW UMW NIMHEAHON.

XapakTepucTuky npeobpa3oBaHWsl  CUATAOT  NIMHEMHOW, ecnu  OTKIIOHeHMe nepa  camonuwyuwero CU
MPOMNOPLMOHANIbHO 3HAYEHUIO M3MEPSIEMON BENWYMHBI, U KBaApaTUYHOW, €CNU OTKMOHEHWE nepa MNPOonopLMOHanbHO
KBaJpaTHOMY KOPHIO 13 3HAYEHWS U3MEPSIEMO BENNYMHBI.

dopmynbl And pacyeTa CpedHuMX 3HaYeHWN BEnUYMH 3a Bpems u3MmepeHus T (B 4acax) no pesynbtatam
NnaHMMeTPUPOBAHNS AMarpamMm Ans Hanbonee LMpoKo NpumeHsieMbix nnaHumeTtpos Tvna MK, MNMp v MNMN-M npuBeaeHbl
ans CU ¢ nuHenHon dyHkumen npeobpasoBaHus B Tabnuue E.1, a ana CU ¢ kBagpaTtnyHoi dyHKUmer npeobpasoBaHns
- B Tabnuue E.2.

Tabnuua E.1 - PopmMynbl ANs pacyeta BENUYUHBLI MO pesynbTatam nnaHnMeTpuposaHusa guarpamm CU ¢ nuHenHown
dyHKUMen npeobpaszoBaHns

O603Ha- dopMyna pacyeTa BefMUMHbI MPY NPUMEHEHUN NNaHUMETPOB
YeHune
BEMNNYMHBI
KOPHEBOro NPOMOPLIMOHANBHOTO NOMsIPHOro
Y — 24N _ 24 A n
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Tabnuua E.2 - dopmynbl Anst pacyeta BeNUYMHBI MO pesynbTataM nnaHuMeTpupoBaHus anarpamm CU ¢ kBagpaTuyHoi
dyHKUMen npeobpasoBaHust

0O603HaveHne dopmMyna pacyeTta BenuumHbl Npy NPUMEHeHUN NNaHUMeTPoB
BENYUHBI
NPOMNOPLMOHanbHOro NOnsIPHOro
WJ(_ —— 4N n
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B chopmynax Ans pacyeTa CPeAHUX 3HadeHwil F , Py , S sHaueHns Py, Pouw AP NPUHATBI paBHBLIMK
HYIH0.

Ecnn oTtknoHeHne nepa camonuuwyuiero CU nponopumoHanbHO KBagpaTHOMY KOPHIO U3 3HA4YeHus u3mepsieMon
BENNYMHbI C YBENWYEHHbIM AMAnasoHOM €€ W3MEHEHWs, a MNaHMMeTpUpoBaHME 3anncy Ha AMCKOBOW Auarpamme
NPOBOAAT NPOMOPLMOHANBHBIM MIAHUMETPOM, TO 3HaYEHNE N3MePSEeMON BENNYMHBI paccYnTLIBaOT Mo dopmyre

— 1 24
¥y = ——|—TNg 200 [vy — >y . (E.1)
QNI[.B T

Mpn pacyeTe KBagpaTHOrO KOPHA M3 3HAYeHUs nepenaja [AdasBneHuss No pesynbTatam MNaHUMEeTPUpPOBaHUS C
NMOMOLLLbIO MPONOPLMOHanbHbIX NNaHMMeTpoB dopmyna E.1 npuHumaeTt BuAa:

o - — (29w, +200| f7, . (E.2)
'QNI[.B

T

E.1.7 Onsa ymeHbleHus HeonpeaeneHHocTn (cM. 10.4.3.3) gnarpammHyio 3anncb pa3buBaloT Ha Takue y4acTku, rae
N3MEHEHNSI BEMUUMHBLI HE3HAYNTEmbHbl. OTU YYacTKM NNaHUMETPUPYIOT OTAEMbHO, OMpeaensioT ¥; Ans Kaxaoro

y4acTka, W3BMEKalT KBagpaTHbIi KOPeHb U3 ¥; W 3aTeM pacCuMTLIBAOT CPeAHee 3HaA4YEeHWe KBaApPaTHOTO KOPHS U3
3HaYEHUs1 U3MepsiIeMoN BeNMYMHbI Mo opmyrne
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(E.3)

Mpu aTom pa3buBKy NPOBOAST B Clydae M3MEPeHUI pacxoda rasa, kak MUHUMYM, Ans ABYX NapameTpoB, Y KOTOPbIX



OManasoH U3MEHEHUIN HanbomnbLINKA, Taknx Kak f'_‘;v nE um Qv n £, a B cdopmyny (E.3) BMecTo ¥ noacTaBnsitoT

Y=5Pp o nnm ¥ = —— | 1 nomnyyeHHoe CpefHee 3HAUYEHWE +/V UMCMONb3yloT MpU OnpeaeneHun KonnyecTea
i
cpefbl.

E.1.8 Ecnu 3anuck nepuoaa konebaHuin yknagbiBaeTcs Ha y4acTke AnuHON He 6onee 5 Mm 1 amnnuTyaa nynscaumn
He npesblwaeT 7% nM3MepseMon BENNYMHbI, TO NaHUMETPMPOBaHME NPOU3BOAAT NO CPegHeN NUHUK; ecriv amnnuTyaa

nynecauui npesbiwaeT 7%, TO NNaHUMETPUPOBaHME BLINOMHAT MO BHYTPEHHEWN («,I,QDI ) U BHewHen («,IQDQ )

ormbalolMM NWMHUSIM  nynbcauuid. B nocnegHem cnyyae 3a  pesynbTaT  MMAAHUMETPUPOBAHWUS  MPUHMMAKOT
cpegHeapudMeTUYECKOe 3HaYeHUe KBagpaTHOTO KOPHS U3 3HayeHus nepenaja OaBMEHWUs, pPacCyMTbIBAEMOE MO

dopmyne
— _ Jio + A
Vi = F———

(E.4)

Ecnu 3anuce nepuoga KonebaHum yKnagblBaetca Ha yyacTke AfnVHOW bornee 5 mm, TO nnaHnmMmeTpupoBaHue
Heobxoanmo npoBOAUTb MO JIMHUK 3anncn n3aMepdaemMoro napameTpa.

E.2 Onpe,qenelme BeJIMYUHDbI NO NOKa3aHUAM UHTerpartopa

E.2.1 Ecnu CW, ykasaTenb KOTOPOro OTKIOHAETCS MPONOPLUMOHANbHO 3HAaYEHNIO M3MEPSEMON BENUYUHBI, COOEPXKUT
WHTEerpaTop, TO CpefHee 3HaYeHne 3TON BENUYMHBI PACCUUTBLIBAIOT MO hopmyne

=&T0(Ny2_j"r3r1:' =ﬂ?,:, M‘Ty

—.J"? ,
(N, - Nyy) 7AW, T

y (E5)

E

roe AN, = Mo — N1 - pasHocTs nokasaHwii unTerpatopa 3a Bpems AT, MpuU yCTaHOBKE BEPXHErO 3HAaYeHMs

N3MepPSEMON BESNUYUHBI -}?B )

M}f = Nyg - N},rl - pPa3HOCTb MOKa3aHW CHETYMKA 3a BPEMS OCPEAHEHVS T [Ons onpeAenisieMoli BENMUYKHbL ¥ .

E.2.2 Ecnu CW, yka3aTenb KOTOPOro OTKIOHSIETCA NPOnopUMOHarnbHO KBagpaTHOMY KOPHIO U3 3Ha4YeHus1 uamepsemMon
BEMNYMHBI, COAEPXKUT UHTErpaTop, TO CPeAHeE 3Ha4YeHe 3TOW BEMMYMHBI OnpeaensoT no popmyne

J— ﬂTD(N@ _N«J{ETI:I &Tﬂmﬁ
JJ_;_ T(Ngo - My \/_B_ TAN \E.

(E.6)

Mpunoxenne X
(pexomeHayemoe)

MsmepeHMe Konun4yecTtBa cpeabl Nnpun HeCTaulMOHaApPHOM MNMOTOKe

.1 HasHauyeHue, o6nacTb NpuMeHeHus

X.1.1 Hactosiliee npunoxeHue ycTaHaBNMBaeT OCHOBHblE NpaBuna, CpeAacTBa W MOpAOOK NpoBedeHus paborT,
HeobxoauMble Ans:

- onpeferneHnst pexxuma Te4YeHns cpeapl;

- onpeneneHna cocTaBngawoLwen HeonpegeneHHoCTn n3mepeHuna Konn4yecrtea cpeabl, O6yCJ'IOBJ'IeHHOl7I
HeCTauMOHapPHOCTbI NMOTOKA;

- yyeTa COCTaBNAOLWEN HeonpedeneHHOCTU U3MEPEHUS KOnuyecTBa cpeabl, 06yCJ'IOBJ'IeHHOl7I HeCTauMOHapPHOCTbIO



NOTOKa.

X.1.2 HacTtosiee npunoxeHue pekoMeHOyeTCs NpPUMEHSTb B Cllyyae, ecnv Joryckaemasi OTHOCUTENbHas
pacLuMpeHHas HeonpeAeneHHOCTb M3MEePEHUI pacxoda 1 konuyecTea cpedbl MeHee 1,5%.

XK.2 O603HauYeHNA U coKpalleHusi
XK.2.1 O603HauYeHun

[JononHuTenbHble YCOBHbIE 0603HayeHus, ncnonb3dyemMblie B HACToALWEeM NpunoXxeHun, npuseaeHbl B Tabnumue XK.1.

Tabnuua X.1 - YcnoBHble 0603Ha4YeHUs BENUYUH

O603HauyeHne HanmeHoBaHme BENMUUHBI EgnHuua
BENNYNHBI
M MHTepBan unu AnMTenbHOCTb LMKNa BpeMeH uamepeHun c
]

Pt OT4yeTHOE Bpems c
y(f) DyHKUNS U3MEHeHUs NapameTpa ¥ BO BpPeEMeHU *
(7, MrHoBeHHOe 3HayeHue napameTpa ¥ *

!
¥ CpegHee 3HayeHve napameTpa ¥ *
— *
ﬂ}, OtkrnoHenne ¥ (7l; or ¥
E OTHOCUTENbHOE OTKMOHEHNE 3HaveHus napametpa ¥ ot ¥ 1
iy
ﬂ(y} AMNNuTyaa nynbcauuin saHavyeHns napameTtpa ¥ *
H(y} OTHOCMTENbHasa aMnNNUTyAa Nynbcauuin 3HayeHus napameTpa ¥ 1
S CpepnHekBagpatuyeckoe OTKIIOHEHVWE pesynbTaTa W3MEPEHWA  3HayYeHus *
napameTtpa ¥
@s CpegHekBagpaTuyeckas (CpegHeB3BeLLeHHas) aMnnuTyaa crekTpa nynbcauun *
nepenaga AaBneHunsi
;._qp OTHOCuTENbHasa cpefHekBagpaTUyeckass amMnnuTyga cnektpa nynbcauui 1
3 nepenaga AasrneHns

f YacTtoTa nynbcauun My,

Fr CocTtaBnswowasi  HeonpegeneHHoCTU  U3MEpPEeHUs  KoruyecTBa  Ccpefpbl, %

o6ycrnoBneHHasi HECTaLMOHAPHOCTLIO NOTOKa cpeabl

B [MonpaBoyHbIA  KOIPPUUMEHT, YUMTbIBAIOWNA BNUSHUE HECTaLMOHAPHOCTU 1

n noToka Ha pesynbTaT onpegeneHus KonMyecTsa cpeapl

* EAMHMUA BENWYUHBI 3aBUCUT OT napameTpa.

MpumeyaHwne - OctanbHble 0603HaYeHNst npuBeneHbl B TEKCTE.




XK.2.2 UHaekcbl 0603Ha4YeHU NapaMeTpoB

[JononHuTenbHble WHOEKCHI, cooTBeTCTBYylOLMe 0603HayYeHVAM napamMeTpos, OTHOCAT K BennynHam,
XapakTepulywLinm gaHHble napamMmeTpbl.

Cnepgytowmne nHOEKCbl OTHOCAT K 0603HaYeHUAM:
U - U3MEePEHHOE 3HaYeHue;
min - MMHUMarbHOE 3Ha4YeHue;
max - MakCcumarnbHoe 3HayeHue.
X.2.3 CokpalueHus
B HacTosiLem npunoxeHny npyMeHeHbl cneaytoLme JONOMHUTENbHbIE COKPaLLEHUS:
AYC - aMnnUTyAHO-4aCTOTHbIN CNEKT;
AYX - aMnNnNnTyaHO-4acToTHas XapakTepucTuka;
BB - BEHTUNbHbIN 6MOK;
BIT - BTOpMUYHBIN npnbop;
BY - BbluMCAMTENBHOE YCTPOMCTBO pacxoda U KoNM4YecTBa cpeabl;
MOP - ucnbiTaHusi No onpeaeneHnto pexmnma TedeHus:;

MOH - wucnbiTaHMa no onpegeneHuio HeonpeneneHHOCTU U3MepeHus KonuyecTBa cpefdbl, 0OyCrnoBneHHON
HeCTaLMOHapHOCTbIO NMOTOKa;

KW - kaHan namepenusi napameTpa, n3amMepuTernbHbIi KaHan;

MBW - meToauka BbINOMHEHNSI UIBMEPEHWIA;

CPT1 - cnocob onpeaeneHns konuyecTsa cpefbl C pa3aefibHbIM M3MepeHeM napameTpos;

CAI1 - cnocob onpeaenexHns konuyecTsa cpedbl C aBTOMaTU3NPOBaHHLIM N3MEPEHNEM NapameTpoB.
X.3 TepmuHbl n onpeaeneHus

B HacToswem npunoxeHMn MNpUMEHEHbI cnegywuime  OONONMHUTENbHbIE TEepMUHbI C  COOTBETCTBYHOLLMMU
onpegeneHnaMun.

XK.3.1 XapakTepuCTUKN HECTALMOHAPHOIo NOTOKa cpeAabl

’K.3.1.1 MrHoBeHHoe 3HayeHue napameTpa: 3HayeHVe napameTpa, COOTBETCTBYIOLLEE OnpeAerieHHOMY MOMEHTY
BPEMEHMW, MOMEHTY COObITUSA.

>K.3.1.2 HecTaLuMOHAPHOCTb: Jio6oe nameHeHMe MrHOBEHHOMO 3Ha4YeHUs napameTpa BO BpeMeHU.

K.3.1.3 HeCTaLIMOHaprIﬁ noTokK cpepbl: [10TOK cpeabl, B KOTOPOM 3HAYEHMSA €r0 OCHOBHbLIX MAapamMeTpoB ABMASKTCS
HecTauMOHapHbIMU.

K.3.1.4 pexum TeyeHMsi HecTauMOHapHOro noTtoka: PasHOBMOHOCTb TeYeHus cpefdbl, B KOTOPOM XapakTep ee
OBWXXEHUS onpeaenseTcs Anana3oHOM U3MEHEHMS MaCLUTAOHbIX M BPEMEHHbIX MapamMeTpOB HECTALMOHAPHOMO NOTOKA.

X.3.1.5 cnoco6 onpefeneHus KonuyecTBa cpedbl C pasAenbHbIM U3MepeHuMeM napameTpoB: Cnocob, npw
KOTOPOM oOrnpefeneHne KonuyecTBa cpedbl OCYLECTBMAOT Mo pesynbTataM o6paboTkM [aHHbIX peructpaumu
napamMeTpoB MNOTOKa 33 OTYETHbLIN NEPUOL BPEMEHMN.

XK.3.1.6 cnocob onpegeneHusa KonuyecTBa cpeabl C aBTOMaTM3MPOBaHHbLIM UW3MEPEHWEM MNapaMeTpPoB:
Cnocob, npu KOTOPOM [Ansi ONpefenieHns pacxoda M KonuyectBa cpedbl npumeHsiloT BY unu uameputenbHble
KOMMMEKCHI.



X.3.1.7 ocHOBHbIe napameTpbl NoToka: MaccoBbii U 0GBEMHbIN pacxod, a Takke napameTpbl cpeabl, ABnsSoLMecs
onpegensowyMM Npyu U3MepeHUn pacxoda: nepenas gasneHuns Ha CY v nnoTHOCTb cpefbl (OaBrneHue 1 TemnepaTtypa
cpeabl).

’K.3.1.8 AMHamu4yeckume napameTpbl pexumma Te4YeHusi MNOoToKa: XapaKTepI/ICTI/IKVI NOTOKa, ucnonbdyemble AOnA
aHannsa pexmnmMmoB Te4eHnA HeCTauMoOHapPHOIo NnoToka.

Mpumeyarme - K auHammnyeckum napameTpam pexuma TeYeHUs MOToKa OTHOCST:
a) cpefHue 3Ha4YeHMs1 OCHOBHbIX NapamMeTPOB 3a ONpeAeneHHbIN NHTepBan (LWKM) BPEMEH!;
©0) BpeMeHHble NapameTphbl, Takne Kak:

- yacTtoTa nynbcauui;

- Bpems nepexogHoro npotecca;

B) MacwTabHble NapaMeTphbl, TakMe Kak:

- aMnnuTyga (oTHOCUTENbHAA amnnuTyaa) nynbcauui;

- cpegHekBagpaTuyeckas amnnuTyaa nynscauuim,

- OTHOCUTENbHOE OTKIIOHEHWE NapameTpa;

r) COBOKYMHbIE AMHAMWYECKME NapamMeTpbl, Takue Kak:

- BUA OYHKLUN U3MEHEHMS NapamMeTpa BO BPEMEHY;

- aMNNUTYAHO-4aCTOTHbBIN CNEKTP Nynbcauni.

2K.3.1.9 BMA HecTaLUMOHAPHOCTM NOTOKA: XapaKkTep U3MEHEHMs1 NapaMeTpPOB NoTOoKa BO BPEMEHM.
MprmeyaHue - B HacTosALLEM NPUNOXEHUN NPUHSTLI CreaytoLLMe BUabl HECTaLMOHapHOCTM NOToKa:

a) HM3KOYaCTOTHbIe Mynbcauun noToka - 06obLieHHoe onpefeneHne BMAa HecTauMOHApPHOCTW, NofpasymeBatollee
nog cobon xapakTep M3MEHeHWs napaMeTpoB MOTOKa, OOYCNOBMEHHbIN TEXHOMOrnYeckum pexmnmom pabotel UT 3a
OTYETHbIN nepuog BpemMeHun (B OCHOBHOM - pa3HOooDpasHble nepexofHble MNPOLEecChbl, CBA3aHHble C  PEeXMMOM
NoCcTynneHus n noTpedneHns cpepl, B 4aCTHOCTU 1 NyNbCUPYIOLLME NPOLECCHI);

6) cpeaHevyacTOTHbIE MynbCcauMu MOTOKA - MyNnbCauMM OCHOBHbIX NMapamMeTpoB MoToka cpefbl, obycnosneHHble AUC
(dm ) Ha Bxoge B WT (3aBMCUT OT TWMa WUCTOYHMKA noToka cpedbl M AYX cuctembl nogaun cpedbl Ao UT) u
COOCTBEHHbIMU AMHaMU4eckumn ceoricteamu UT;

B) BbICOKOYACTOTHbIE MNynbcauum - 06o6LEeHHOe onpeaeneHne nynbcauui Nobbix napameTpoB B UT u KU, cBsisaHHble
C aKyCTUYecKMMmM adhdekTamu, TypByneHTHbIMMU NyrbcaLysMu.

K.3.1.10 oTHOocuTenbHOe OTKIMOHEHMEe napameTpa: XapaKTepucTuka CTENneHW OTKIMOHEHMs1 napameTpa OT ero

cpegHero 3HayeHus. 3HaveHne ﬂ}, onpegensoT no copmyne

A=

" 0K.3.1)

I+
= |=,=[}"

MpyMeyaHme - [JaHHbI MaclUTabHbIA NapameTp SBASETCS onpeAensoWMM AN HU3KOYACTOTHBIX Myrbcauuin £g (7
NPy HaXOXOEHUM PEeXUMa TEYEHWS.

XK.3.1.11 amnnutypa (oTHOCUTenbHasa amMnnuTyga) nynbcauuMi napameTpa: MacwrtabHbln napameTp,



xapaKTepmay}ou.Mlh MakCumMarnibHOe OTKIIOHeHWe napamMeTpa WU CcTteneHb OTKINMOHEeHUA OTHOCUTESIbHO ero cpenHero
3HayYeHnsa B TeYeHne nepuoaa nynbcauun.

MpvimeyaHue - 3HaYeHe aMNIUTyabl PacCcYMTbLIBAOT NO DOpMyam:

Aly) = Zrax ~Vwin 0K.3.2)

2

Aty = ﬂ(_y) _ Vmax ~ Yrin

¥ Ywax t Vmin

(K.3.3)

).3.1.12 cpenHekBagpaTUdeckas amnnuTyaa nynbcauui nepenaga pAaBneHus: CpeaHekBafpaTUueckoe
OTKIMOHEHMe 3HaueHnin £ (71 3a MHTepBan BpeMeHn n3MepeHuin (cpegHeB3BeLLeHHas amnnutyaa AYC Lg (7).

Mpumeyvanune - CpefHeKBaApaTUYECKyo aMnNnuTyay nynbcauuin nepenaga AaBneHus onpenenstor no popmMyne

n J—

SlLp(r); - Lp)’
tp, =L , 0K.3.4)

H

roe i = 1+# - HOMEp TOYKU U3MEPEHNS;

M - 4UCNO TOYEK n3MepeHna 3a MHTepsar BPEMEHU U3MEPEHUS.

X.3.1.13 oTHocuTenbHas cpegHeKBagpaTMyeckas amnnuTyga nynbcauMii  nepenaga AaBrieHus:
Cpe[HeB3BeLLeHHasi OTHOCUTENbHAs aMnnuTyaa yactu AUC £ (7], oTHocsLencs K CpeaHeYacTOTHbIM NynbCaLMsIM.

3HayeHe OTHOCUTENbLHOW CpeAHeKBaapaTUYecKoW aMnnuTyabl Nynbcauui nepenaga [aBfeHust paccyMTbiBalOT MO
dopmyne:

— tp,
fp. = = (K.3.5)
Lp

MpumeyaHue - [aHHbIM MacwTabHbIA NapameTp SBRASETCA ONPEAENsOMM [Nsi CPeAHevacTOTHbIX Nynbcauui
S (T] NPy HaXOKOEHUM PEXMMA TEUEHMS.

XK.3.1.14 aMNnUTYAHO-4aCTOTHLIWA CMEKTP Nynbcauuii NnapameTpa: 3aBUCYMOCTb aMNIUTYAbl UM OTHOCUTESTbHOM
amMnnuTyabl Nynbcauuini napameTpa oOT YacTOTbl €ro NyrbCaLmii.

MprmeyaHue - XapaktepHbii Bug AHC &D(T}I npvBeneH Ha pucyHke X.1.
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PucyHok XK.1 - XapaktepHble Bugbl AHC &p{?}l Ha gmadparme npu HecTaLMOHapHOM
NnoToKe NPUPOAHOro rasa

AUC Ap(T) comepXuT TpU YacTM: HU3KO-, CPEAHE- M BbICOKOYACTOTHY0, YCMIOBHO pasaenieHHble Mexay coboit

3HAYEHWAMU TPAHUYHBLIX YacTOT, COOTBETCTBeHHO f1, [f 2 . MpuHaTto, uto 3Hauenns j1, F 2 cooTBetctBylOT

Al-g14.

Husko- n cpegHevacToTHble YaCcTU OTHOCATCS K AEWCTBUTENbHOM YacTu cnekTpa. BbicokoyacToTHas yacTb cnekTpa
MOXET coaepkaTb MHMMble 061acTn 4YacToT (OTMEYEHO Ha OAHOM M3 rpaddUKOB NMYHKTUPHOWN NIMHWEN), HE OTBEYaOLLMX 3a

pearnbHoe W3MEHeHMe pacxofa, COOTBETCTBEHHO UM L@ (7) , BO BpemMeHu: nocnemHWe MOryT BO3HMKATL M3-3a
pe30HaHCHbIX SIBNIeHUI B kKamepax oT6opa AaBneHus U coeauHUTENbHbIX NuHuax ao M.

X.3.1.15 amnnuTygHO-4acTOTHasA XapakTepucTuka: YacToTHas OvMHaMuyeckasi XapakTepuUCTUKa, CBsA3blBaloLLias
Mex1y coBoit aMNAMTYAbl BXOAHbIX U BbIXOAHbIX NapaMeTpoB cuctembl KM kak doyHkumio .

MpumeyvaHume - A4X paccuntbiBaloT No opmyrnam:

GJ, = K@, (1 (K.3.6)

Ay ()
Ay ()

by (K.3.7)

roe K&}. I:f:l - amnnuTyaHbIn KoadduumneHT KW napameTpa;
ﬂ.},Bx () - amnnutyna napameTtpa Ha BXoAe;

ﬂ_},Bm {1 - amnnuTyna napameTpa Ha BbIxoae.



7K.3.1.16 paBHOMepHasi nofnioca NponyckaHUs 4acToTbl: [lManasoH 4acToT, B KOTOPOM 3HayeHue KPgJ (F1=10,

T.e. cuctema unm KM nponyckaet (usamepsieT) nynbcaumm y(T}I 6e3 UCKaxeHu.

K.3.1.17 koacpcpuumeHT koppekumu: KoapduumeHT, yumTbiBaoLWMIN HeonpeaeneHHOCTb Uﬁ npu onpegeneHnn

pacxofa U KonuMyecTBa cpefbl, PacCcuUTLIBAEMBIA Mo hopMyre

1

K= XK.3.8
2T T+ 0010, CrS8)

XK.3.2 UsmepuTenbHbIN KaHas U ero KOMMOHEHTbI

K.3.2.1 namepurtenbHbin KaHan: CoOBOKYMHOCTb onpedeneHHbIM 06pa3om cBsizaHHbIX Mexay cobonr CU un gpyrux
BXOASALLMX B KaHan cucteM (KOMMOHEHTOB U3MEPUTENBHOIO KaHamna), peanuayoLlmx NpoLecc M3MepeHust napameTpa u
obecneymBaroLLMX NONyYeHNE pe3ynbTaToB U3MEPEHUI NapaMeTpa.

X.3.2.2 KOMNOHEHTbLI U3MepUTeNbHOrO KaHana: Bxogsiive B cCOCTaB M3MEPUTENIbHOrO KaHama CUCTEMbl UIu
TEXHWUYECKNE YCTPOWCTBA, BbIMOSTHSIOLME OOHY M3 (DYHKLUUIA, NPedyCMOTPEHHYH0 NPOLIECCOM U3MEPEHWS.

Mpumevanue - KomnoHeHTbl KM nogpasgensioT Ha naMepuTenbHble, BbIMUCINTENbHBIE U CBA3YIOLLME.
’K.3.2.3 usmeputenbHbii KomnoHeHT KW: CpeactBo usmepeHuid, u3MepuTenbHbIR  npubop (Hanpumep,
andmaHomeTp), NepBUYHbLIA NpeobpasoBaTtens napameTpa u BI1.

7K.3.2.4 cBasyowmin KomnoHeHT KWU: TexHudeckoe yCTPOMCTBO, cMcTeMA U (MK) YacTb cpefbl, NpegHa3HavYeHHble
U1 ncnonb3yemMble A5 nepefady CUrHanoB OT OAHOro kKomnoHeHTa KU k apyromy.

MpumevaHne - CBHSy}OLLlMMM KomnoHeHTamn KN aBnawTca TexHudeckue yCTpOVICTBa (pas,qenMTeanble cocyabl,
3anopHble, ypaBHUTENbHbIE W NPOAYBOYHbIE BEHTUIKW, COedAUHUTElbHble JINHUWN, rasoc6opH|/|Km, pasgenuntenbHasa

XNOKOCTb M Ap.), UCNomnb3yeMble B CXemax YCTaHOBOK pasgenuTenbHbiX cocydoB (CM. npunoxeHue B) u cxemax
npucoeavHeHns AMPMaHOMeTPoB (CM. npunoxeHue IM).

’K.3.2.5 BbluucnuTenbHbi koMnoHeHT KWU: BY (nnn ero yactb) COBMECTHO C MporpaMMHbIM ObecrneveHuem,
BbiNONHsOWee QyHKUMIO 00paboTkM (BblUMCNEHUS) HabngeHun (UNn  MpsMbIX  U3MEPEeHWA) ans  nosydeHus
pes3ynbTaToB NPSIMbIX (MM KOCBEHHbLIX, COBMECTHbIX) U3MEPEHUI NapameTpa, BblpaXkaeMblX YUCIOBbIM 3HAYEHUEM UIK
COOTBETCTBYIOLLMM €MY KOLOM.

XK.4 MeTop onpeaeneHnsa Konu4yecTBa cpeabl

X.4.1 OcHOBHbIe NoONoXeHusi

X.4.1.1 MeToa onpeaeneHns KoNMYecTBa cpefbl OCHOBLIBAETCS Ha CReayoLnX AoMYLLEeHUSX:

a) 3HaueHne Evs {71 we npesbiwaet 0,5;

6) 3HaYeHMe OTHOCWUTENbHON CpefHEeKBaApaTUYECKO aMMnuTyAbl Mynbcauni NRoTHOCTM (Aaenenus) &, (71 nnm

E:TS {71 He npesbiwaeT 0,025. B HACTOALIEM NPUMNOXEHUM NPUHATO, YTO AAHHOE NPENONOXeHNe BbINOMHAETCS ANS

Masio CXMMaeMon cpefbl (KMOKOCTb) U CKMMaeMon cpefpbl (ra3d) ¢ abcontoTHbIM ee AaBneHNEM B WUT 21,0 MMMa;

B) MOTOKM B KOHKpeTHbIX WT saBnsawTCcs AeTepMUHUPOBaHHbIMU OTHocuTenbHo AYC QD(T) , OTHOCUTEmNbHOWM

- " ’
aMnnnTyabl nynbcaunn nepenaga oaBneHna n, cnegoBaTtenbHO, ANA x"'_"‘ff?s M OCHOBHbIX COCTaBNAOLWNX U.‘I )

!
F) HeonpeaeneHHOCTb M3MepeHnd KonndecTtBa cpenbl U?I B OCHOBHOM o6ycnosneHa Hannmymem cpegHe4YacTOTHbIX

nynbscauuii NoTokKa;



!
,El,) npun onpepeneHnn U-"I cobntopaetcs ycnosue KBas3nCTauMOHaApPHOCTU YypaBHEHUA MIrHOBEHHOro 3HadeHud

pacxoga. [laHHoe gonyuieHne npegnonaraeT, YTO 3HaYeHUs KO3 PULMEHTOB UCTEYEHNSA N PaCLUMPEHUS PaBHbI CBOUM
3Ha4YeHunAaAM npun ctaumoHapHoOM (YCTaHOBVIBUJeMCﬂ) pexnme TeveHua.

MpumevaHne - B gpyrux cnydasix ons onpefenieHns KonuMyecTBa cpefbl NMpu ee HecTauuMoHapHOM TeyeHun B UT
TpebyeTca cooTBeTCcTBYOWaa MBU.

K.4.1.2 MeTopn onpefeneHus konvdecTsa cpeabl Npy HeCTaLMOHapHbIX NOTOKaxX 3akmniovaeTcs B cneayowem:

- onpefeneHun pexmma TeveHusa cpeabl B T Ha ocHOBaHUK nony4YeHHbIX B npouecce ncnbITaHU aaHHbIX 06 AYC

(£2),hp; n Ay
- onpegeneHnn 3Ha4yeHus U& ona UT;
- KOPPEKTUPOBKE, B Cyvae HeOOXOQUMOCTU, N3MEPEHHOIO KONMYEeCTBa cpeabl.
X.4.2 HeonpegeneHHOCTb Uﬁ N ee cocTaBnsiLLUe
XK.4.2.1 O6Lwwme nonoxeHus

!
McTouYHMKkaMmn BO3HUKHOBEHUS HeonpeneneHHoCTn UI[ ABNAKTCA:

- HENMHENHOCTb 3aBucumocTn (71 oT £2(T) (HeonpegeneHHOCTb Ui[}f);

- OTCYTCTBME MHEPLWOHHOTO YrieHa B MOMIKOPEHHOM BbIPAXEHNM KBa3WCTALMOHAPHOTO YpaBHEHWs pacxoaa
!
(HeonpenenenHocTe L g );

- OuckpeTHocTb onpoca CU OCHOBHbIX NapameTpoB NoToka Mpu Ucrnonb3oBaHuu BY n ocoGeHHocTsMU o6paGoTku
!
3anucu HecTaLMoHapHOro napameTpa (HeonpeaeneHHOCTb U,[[:{ );

- AMHaMuyeckue ceoiicTea KW £ (7) (HeonpeaeneHHocTb Ui[a ).
XK.4.2.2 HeonpeaeneHHOCTb Uﬁy

XK.4.2.2.1 3HaveHune Uﬁy npu ucnons3osaHun CPI1 B 06LLEeM criydae paccunTbiBatoT No hopmyne

; 50 & a%g 2
Uy == 2| —= %

1. X.4.1)
TRy (
¢ g4 ayj i

roe j =1..C - HOMep OCHOBHOrO NapameTpa;

£ - YACNO OCHOBHbIX MapamMeTpoB.

- - !
C y4eToM NPUHATBIX AOMYLLEHUI A 1 PYHKLMOHANBHOM 3aBUCUMOCTU ¢ OT £ 3HaueHue Uﬂff paccunTbIBalOT Mo
dopmyne

Uy = 12,5092, (0K.4.2)

3HayeHune Uﬁy ana UT cnepyet onpenensats nocne nposeaernnst MOP.



’
K.4.2.2.2 3Ha4eHune Uﬂy npw ncnonb3oBanum CAlN paccunTbiBaoT No hopmyne
) fp - A &vr{
roe  fLw ,',-"_"'-pH - ycpeOHeHHble 3HayeHWUsi MaccuBa KOpHeW KBagpaTHbIX, BbIYMCIEHHbIX MO Mnoka3aHusm Bl
ManowuHepumoHHoro MNIMA v BY 3a nHtepsan BpeMeHn namepeHus B cootsetcTemm ¢ XK.7.2.

Uﬁy = 100, (K.4.3)

3HauyeHune Ui[}f ansa kaxgoro AT cnegyet onpegensts B xoge nposegexHus NOH.
XK.4.2.3 HeonpegeneHHOCTb U:[[m

’
3HaueHne U,[[m{ paccuyuTbIBaloT No hopMynam:

1 1 0,5
UM =100 =] 1+ —— -11; X.4.4
Mem 5 I'—1+H2LJ?2 ( )
o,
Z-r Aﬂpr
HE _r=l .
= . (K.4.5)
™~
Z-*’qﬂpr
¥ =]
!
J=—E§Tit; OK.4.6)
(1-cg™y 4
o
&=%_; 0K.4.7)
W
ﬁ=$%, (K.4.8)

rme X - KO3(pPULNEHT rapMOHUYECKUX UCKAKEHWUI;

¥ - HOMep rapMoHuKM B UHTerpane dypbe;

- 4acToTa OCHOBHOW rapMOHWKN CpeaHEUACTOTHBIX Mynbcauuii £ (7] ;

J - koacbprLmeHT uHepLmK;

' - koadpdbuumeHT ucteuenms (' = 1 ons conen u Tpy6 Beutypu, T * 0,6 ans auadparm);
{, -addektusHas anuva ({, = d);

W - cpefHss ckopocTb B oTBepcTun CY;



=t - yucno Ctpyxans.

3HayeHve U:t[m crnepyeT onpegenstb B xoge nposeaeHus NOH.
XK.4.2.4 HeonpegeneHHOCTb Ui[:{
3HayeHune Ui[:{ paccuntbiBatoT no copmyne (10.38).

XK.4.2.5 HeonpeaeneHHOCTb Ui[a

K.4.2.5.1 3HaueHune Ui[a npw ncrnonb3oBanum CPI paccunTbiBalOT Mo hopMynam:

Upa = 10001 - By (713

f&(ﬂ= By () ’

Lp(7)

rne &, (7} - byHkums HenmHeitHon nepepaun Ap(T) B KN (L),

Mpumeyvanwne - MpegnonaratoT, yto MMO nmeeT NMHENHYIO0 AMHaMNYECKYI0 XapaKTEPUCTUKY.

Onpegenexve Uﬁa npoBogAT B xoge nposegeHus OH.

(K.4.9)

(K.4.10)

K.4.2.5.2 Tpn mncnonb3zosaHum CAIl Ui[},i' BKMto4aeT B cebs HeonpeneneHHOCTb Ui[a , NMO3TOMYy OTCYTCTBYET

HeobX0AMMOCTb B OTAENbHOM ee onpegeneHnn.

XK.4.3 OnpegeneHue KonuuyecTBa cpegbl

XK.4.3.1 lMpn crtaumoHapHoMm pexume TedeHuns (cm. XK.5.3) HeonpedeneHHOCTb Ui[ NPUHUMAIOT PaBHOW HYIHO.

Onpep,eneHme pacxoda n konnydecTtBa cpefbl B 3TOM Cliydae npoBogAT B COOTBETCTBUU C pa3aesiom 8.

XK.4.3.2 Mpwn nynbcupytowem pexnme TedeHus (cm. XK.5.4) konmyecTBo (06bem M Macca) cpefbl paccuUTbIBaOT NO

dopmynam:
V= Ky OK.4.11)
o=y Ko (K.4.12)
1
Kp=—u—, (K.4.13)
1+0,0107y
roe IV , F‘?EH - COOTBEeTCTBEHHO, 3HadeHune obbemMa W Macchbl cpenbl, paccynMTtaHHOEe B COOTBETCTBUM C

TpeGoBaHuaAMM pa3aena 8.

’ -
7K.4.3.3 lMpn nepemMeHHOM pexnme TedeHus B cooTBeTcTBUM C XK.5.5 HeonpeaeneHHOCTb Uﬂ NPUHUMAIOT paBHOMN

HYMO NP BbINOSIHEHUN OOHOMO N3 CriefYLLMX YCNOBUIA:

a) 06paboTKy pesynbTaToB pernctpaunn £, (7] NpoBOAAT KOPHEBLIM YCTPOCTBOM CUUTBIBAHMA (MNAHUMETPOM);



6) NPoBOASAT HEMocpeacTBeHHoe uamepenne (.14 . (7)), unn paccunTbiBalOT KBaLpPaTHLIA KOPEHb W3 3HAYEHNS!
(/&5 (7)), ONpeaeneHHoro 3a KOPOTKMIA NPOMEXYTOUHBIN LMK (MHTepBan) uameperus (£47g £ 2,0 c).
Onpeaenexne KONN4YecTBa cpefbl B 3TOM Clyyae NpoBOASAT B COOTBETCTBUM C pasaenom 8.
o :
Ecnm ycriosue He cobriioaeTcsi, TO MPOBOAST OueHky cocTasnsiowedt LIy HeonpedeneHHocT! onpedeneHms
konuyecTsa cpefbl no dopmyne (10.38).

K.4.3.4 Tlpn HectaumoHapHOM pexume TedeHus (cm. XK.5.6) onpepeneHne konuyecTBa cpefbl NpPoOBOAAT B
cooTBeTcTBUM C XK.4.3.2 ¢ yyeToM nonoxeHuin XK.4.3.3.

K.4.3.5 Mpn ucnonbsoBaHun CPIT ¢ uenbto obneryeHnss obpaboTkmn 3anvcu (permcrpaumm) &DH (7] (K.4.3.3a)

JornyckaeTcs ycTaHaBnuBaTb B coeAuHuTenbHble nuHumn nepeq MMO voeHTMYHbIE racuTenu nynbcauvin OaBreHus
(aemndepbl) C HOPMUPOBAHHOW NHeNnHoM AYX.

Bbibop napameTtpoB AYX gemMndepoB OCYLLECTBASAIOT HA OCHOBaHWMM onpegeneHus AYX KA ,QDH I:T:I (>K.9) n AYC
Spi(T) Ha CY (K.6.2).

XK.5 Knaccudmkauus pexxumoB Te4yeHUsi NoToka

X.5.1 B 3aBUCMMOCTM OT AuanasoHa U3MeHEeHUst MaclTaGHbIX M BPeMEHHbIX NapaMeTpoB HECTaLUMOHAPHOro NoToka
NpUHSTa crneayoLast yCrioBHas Krnaccudukaums pexxMMoB TedeHns cpefpbl (CM. pyucyHku XK.1, XK.2):

CTauMOHapHBbIN;
- NYNbCUPYIOLLMA;
- NEepEMEHHbIN;

- HECTaLMOHaPHBbIN.



CTAUWMOHAPHBLIM MyneCHPYIOWARA

Apd

Apk

PucyHok X.2 - XapakTep nameHeHus g (1)

X.5.2 Mpu knaccudmKkaumm pexuMoB YCIOBHO MPUHATO pasfeneHle BpeMeHHbIX MapaMeTpoB HecTauUoHapHOro
noToka Ha cregyoLive Buabl:

- HU3KOYaCTOTHbIE MyNnbcauum - OT 10—4 0o 0,5 y;

- cpegHevacToTHble nynbcauum - ot 0,5 go 30 lNy;

- BbICOKOYACTOTHbIE nynbcauun - 6onee 30 Mu.
)K.5.3 CTauMoHapHbIN peXum TeYeHus

CTaLI,VIOHaprIVI PeXnM Te4YeHNA XapakTtepulyeTca Hann4nem COBOKYMNMHOCTU HU3KO- U CpeaHEeYaCTOTHbIX nynbcau,mﬁ C
npeHe6pe>KV|M0 MarnbIMU OCHOBHbIMW MacLUTabHbIMU napamMeTpamMu NOTOKa, criegoBaTesibHO, KU pacxoaa.

Ycnosuem peannsaunn CTauMoHapHOro pexnmMma Te4eHUda ABnaeTca BblNoJiIHeHUE crneayrwmnx Tpe6OBaHVIl7IZ

a) 3Ha4YeHne OTHOCUTESNBHOIO OTKITIOHEHUSA HU3KOYACTOTHbLIX NyNbcalui nepenaga gaBneHns

ﬂﬂp 20,14, (0K.5.1)
6) 3Ha4yeHne OTHOCUTENbHOM Cpe,quKBa/J,paTl/NeCKOVI aMnnnTyabl cpegHe4v4acTOTHbIX nynbcal_mﬁ nepenaga gasneHna
Apo 201, (0K.5.2)
B) MTHOBEHHOE 3Ha4YeHue QDI:T]I [OJDKHO HaxoauTcs B paboyem gnanasoHe MIM4O.

o ! o
[pu BbINOSTHEHUN OAHHBIX TpeGOBaHVIVI HeonpeneneHHoOCTb Uﬂ; NPUHUMAKOT PAaBHOWU HYITHO.



X.5.4 Nynbcupyowmn pexum Te4eHus
[MynbCcnpyoWwmnii pexmnM Te4YeHNs XapakTepusyeTcs Hanmunem SipKo BbIPaXEHHbIX CPeAHEeYaCTOTHBIX MyNbCaumn XoTs
6bl 0QHOIO M3 OCHOBHbIX MAapamMeTPOB NOTOKA, COOTBETCTBEHHO WM PACXOAa, Y BO3MOXHBIM HanMynem HWU3KOYaCTOTHbIX
nynbcauuii napameTpoB NOToKa C MPEHebpPeXxnMo MansiMn MacuTabHeIMK napaMmeTpamu.

Ycnosrem peanusaumm nynbCUpYIOLLEro pexuma TeHeHUs SBNSeTCs BbINoNHeHWe crneayowmx TpeboBaHuii:

a) OTHOCUTENbHOE OTKITOHEHNEe MIHOBEHHOro 3Ha4YeHUA HM3KO4YaCTOTHbIX ﬂyﬂbcaLl,I/II7I nepenaga aaerneHna

i\.ﬂp 014 (K.5.3)
6) HU3KOYaCTOTHas COCTaBMAKLAs M3MEHEHUSI Mepenaga [OaBreHust E(T}I OOMKHa HaxoauTbcsi B paboyem
ananasone MMNMA;

B) OTHOCUTEeNIbHaA cpeaHeKBaapaTndeckad amnintyga cpeagHe4yacToTHbIX nynbcau,wﬁ
fpo >0 (K.5.4)

r) OTHOCUTENbHAsA cpeaHekBaapaTuyeckas aMnnMTyaa cpeaHeyacToTHbIX Nynbcavmii

fp, 205, (K.5.5)

XK.5.5 NepeMeHHbIN pexum TeyeHus
[MepeMeHHbI  pexuM TeYeHUst XapakTepu3yeTcsl HanuMuMeM SIPKO BbIPaXKEHHBbIX HU3KOYACTOTHbIX Mynbcauumi
(nepexoHbIX NpoLeccoB) XoTs Obl OAHOIO U3 OCHOBHbBIX MAPaMeTPOB MOTOKA, COOTBETCTBEHHO U pacxoaa, OTCYTCTBUEM
UM Hanuunem CpeaHeYacTOTHbIX MynbCauuii napamMeTpoB MOTOKa C MNpPeHebpexMmo ManbiMu  MaclTabHbIMK
napameTpamMu.
Ycnosuem peanvsauum nepemMeHHoro pexmmMa Te4eHnst ABNseTCs BbINOoNHeHe cneayowmnx TpebosaHui:

a) OTHOCUTENbHOE OTKIMOHEHWE MIHOBEHHOIO 3Ha4YeHUs HU3KOYACTOTHbLIX MynbcauvMn nepenaga AaBneHns 3a
OTYETHbIN Nepunog

f_‘uﬂp > 014 (K.5.8)
6) OTHOCUTEeNbHaA cpeaHeKBaapaTudeckada amnnntyga cpegHe4acTOoTHbIX nynbcau,mﬂ

Ap, $01; 0K.5.7)

B) MIHOBEHHOE 3HaueHne £7(T) [omKHO HaxoauTbes B paBoyem auanasoHe M.

)K.5.6 HecTaunoHapHbIN peXum TeveHus
HecTaunoHapHbIN pexnM TeYeHNs xapaKTepuayeTcsl COBOKYMHOCTBIO SPKO BbIP@KEHHbIX HU3KO- N CPeOHEeYaCTOTHbIX
nynbcaunii xots 6bl OAHOrO N3 OCHOBHBLIX NapameTpoB MOTOKa, CNedoBaTerNbHO, U Pacxoda, UMEeKLWNX 3Ha4YUTeNbHbIe
mMacwtabHble napameTpbl.
HecTtaunoHapHbIn pexum aBnseTcs KomouHaumen nynbCUpYHoLLEro 1 NePeMEHHOro PEXNMOB TEYEHMS.

Ycnosuem peanusaLmm HeCcTaLMOHapHOro pexuMma TeYeHNs SBSeTCA BbINOMHEHWE cneayowmx Tpe6OBaHVIl7IZ

a) OTHOCUTENIbHOE OTKIIOHEHME MrHOBEHHOMo 3Ha4yeHWUs HWM3KOYaCTOTHbIX Myfnbcauuii nepenaga [faBreHus 3a
OTYETHbIN Nepros BpeMeHu

Eﬂp 5014 0K.5.8)



0) HU3KOYaCTOTHasi COCTaBMAWLWAs M3MEHEHUSI Mepenaga [OaBreHust ﬂp(?}l OOMKHa HaxoauTbcsi B paboyem
avanasone MNa;

B) OTHOCUTENbHaA cpeaHeKBaapaTtndeckad amnintyga cpegHe4vacTOTHbIX nynbcaumﬁ
Ap > 01 (K.5.9)

r) OTHOCUTENbHaA cpeaHeKkBagpaTnyeckad amnnntyda cpeaHe4v4acTOTHbIX I'IyJ'IbcaLI,VIVI
fp, 205, (K.5.10)

B cnyyae HeBbinonHenus ycnosui (2K.5.5), (K.5.10) ona onpegeneHus pacxoga v KonvyecTBa cpeabl TpebyeTtcs
cooTeeTcTBytowas MBU.

)XK.5.7 Tpe6oBaHMA kK AMHaMM4YeCKUM xapaktepucTtukam MNMNQ

K.5.7.1 AYX TMMNO npu nepemMeHHOM pexnme TedeHus OofmkHa cooTBeTcTBoBaTb AYUX hunbTpa HU3KMX 4acToT C
paBHOMEpHOII MOMOCON NPONyckaHus 4o yactothl f 2 F1.

2K.5.7.2 AUX TIMNA npy nynbCUpyoLWeM 1 HeCTauMOHapHOM pexnme TedeHus OOMmkHa cooTBeTcTBoBaTb AUX hmunbTpa
HW3KMX YaCTOT C paBHOMEPHON MONOCOi Nponyckanus Ao yactotol f = F1.

)XK.6 OnpeneneHue pexuma Te4eHUs
7K.6.1 O6wme nonoxeHns
XK.6.1.1 Tun pexvuma TeveHnnsa B UT (cm. 5.3-5.6) ycTtaHaBnmBaloT B Xo4e NPoBEAEHUS UCNbITAHWUI NO pesynbTaTam

OMbITHOTO ONpeAeneHus EDS , Eﬂp n aHanmsa AUYC S (7).

7K.6.1.2 ObLasn cxema nsMepeHuii Npu onpegeneHnm pexnMma TedeHust npuBefeHa Ha pucyHke XK.3.

/]

kMNA (Ap,,)

K MNA {Ap()) / Ap() ‘\

KO1, 2 - kamepbl oT6opa gasnenus; KP1, 2 - pasgenutenbHble kpaHbl; KP3 - ypaBHUTENbHbIN KpaH;
W - 6poHupoBaHHkie wnanrm; M4 (&v(ﬁl ) - CU nepenaga naBneHus, npumMeHsieMoe A5 UCMbITaHui;

nng (ﬂpn) - C/ nepenana naBneHus, BXoAALLEE B KOMMMEKT TEXHUYECKUX CPEACTB, MPUMEHSEMbIX
NS onpeeneHus pacxoga v KonuyecTtsa cpeabl



PucyHok XK.3 - O6was cxema namepenuii npy nposegennm MOP

OnpepeneHve &g . crnepyeT NPoBOAWTL NMpU [ABYX 3HaYeHWsX pabodero AvanasoHa pacxofad (Fiax Y @in )

(A =1, 2 - HOMep pexuma, pacxogHoW TOUKM). Ha KaxaoM pexuMe YMCHO W3MEepeHUi JOMKHO BbiTb He MeHee 7
(4 = 1...7 - HOMep TOUKM U3MEpeHUsT).

’K.6.1.3 WcnbiTaHns cnegyet npoBoauTb C wucnonb3oBaHuem CW, umerowmx B cBoem coctase [1MO wn Bl
(ananusatop), obecneynBaloLLMe BbINONIHEHNE CrEAYIOLLNX OCHOBHBLIX (PYHKLIMIA:

3 o . .
- peructpaumio (3anucb) He MeHee 15-10” MrHOBEHHbIX 3HaYeHUn QD(T]!- B OOHOW TOYKE U3MEPEHUS C YaCcTOTOM

onpoca He MeHee 1,0 k'Y (I = 1...15-103 - HOMep TOYKM Maccusa &D(T}Ii )
- onpenenenue AUC (£ );

- BU3yaNbHOTO OTOBPaXEHWst BPEMEHHON pa3BepTku NpoLecca nynbcauuii £ (71 n AUC (£ );

- OCYLUECTBNIEHUE, B Clly4ae HEO6Xo0AMMOCTU (MPU HANUYUM MHUMBIX YacTel cnektpa), dunsTpauun curdana MNMN4 c
MOMOLLbIO PErynpyeMoro cunbTpa HU3KMX YacToT (Mo pesynbTaTam HaxoxaeHns J 2);

- BbIYNCTIEHNE COOTBETCTBYIOLUMX MIHOBEHHBIX 3HAYeHMiA +] L8 [Ty

- pacuet £, E Evs ANS KAXA0ro 3MepeHus;

- apxv¥BMpOBaHUE 1 pacrieyaTky pe3ynbTaToB UCMbITaHWUNA.

BpoHvpoBaHHble WwnaHrm (CM. pucyHok X.3) NpucoednHsT K HE3aBUCUMbIM pa3fenuTerbHbIM KpaHaMm kamep oT6opa
[aBreHus U1 kpaHam oToopa JaBneHVs Npu Apyrux cnocobax oTéopa AaBneHus.

AYX TNA pomkHa MMeTb paBHOMEPHYIO Monocy nponyckaHus He meHee 200 Mu. AYX KW TMMAO pomkHa umeTb
PaBHOMEPHYIO MOMOCY NPOnyckaHus He MeHee 2- f 2 .

Mpwn onpepenexHun AYC (QD ) AonyckaeTcs UCMonb3oBaHMe He3aBMCUMOro aHanmnaaTopa crnekTpa.
)K.6.2 Onpepenexne AYC ()

).6.2.1 AUC (£ ) onpenensioT ANs peLleHVs cneayioLLnx 3aaay;
- oueHk sHaveHns ALz ). cpeaHevacToTHOM YacTu cnekTpa;

- onpenenenus sHauerns f1 n F2 no Al, HeoBxoauMbIx Anst HACTPOIKM OUNBTPOB;

- peanbHOro NPeAcTaBNeHus o xapakTepe nynbcauuin £ (7)1 na CY;

- aHanusa, B criy4ae Heo6XoAUMOCTH, MPOLIECCOB Nynbcaluii noToka B UT.

X.6.2.2 [ins kaxaoit & -i pacxopHoit Touku (&£ =1, 2) n Homepa rapmoHukn 7 sHadenne A( ). onpegensior

Kak cpefiHeapuMeTU4Yeckoe 3Ha4yeHne pesynbTaToB onpeaeneHus ﬂ(&v}r@- (J=1..3).



)K.6.2.3 3HaueHune H(Qtﬂ)r ans VT paccunTbiBaloT no chopmyne

Ap)p + Alw)yy

Allp), = >

0K.6.1)

7K.6.2.4 Mpwu ocbopmreHnn pe3ynbTaToB UCTIbITAHWUIA Mo onpeaenennto A4C (&v ) ans kaxgoro T AYC gormxkeH 6bITb

npeactaeneH B rpaduyeckon dgopMe C yKkasaHueMm fl, f? W 3HayeHus1 4acToTbl fl:l , COOTBETCTBYIOLLEN

MaKkcumarnbHON amnnuTyae H{Qv}m cpeHe4acToTHOW YacTu CrnekTpa, a Takke B Buae Tabnuupl XK.2, roe 1, 2.4 -

HOMEep rapMOHUKN.

Tabnuua XK.2 - KoacdbdmumeHTtel A4C
Fv (rw A 7 * T
A(Lp), , a

Allp),

)K.6.3 OnpepeneHue Eps

>K.6.3.1 3HaueHune ‘Qv.y B KaXKOoW _i -l TOUYKe N3MepeHns onpeaensioT nyTeM obpaboTk Maccvsa AeNCTBUTENbHbIX

namepeHHbIX aHaveHnin £ (7); no dopmynam (3K.3.4), (K.3.5).

BblOeneHne AencTBUTENbHbIX 3Hauennin 271 ocywectensioT B B (cm. XK.6.1).

K.6.3.2 3HaveHue f’l\psk B Kaxaoi X -il pacXofHOM TOUKe HaxodAaT Kak cpefHeapudMeTMyeckoe pesyrnbTaToB

onpepeneHus :"_\,7.35;5.-.

7K.6.3.3 OkoHuyaTenbHble :"_\ps 3HaYeHNs1 paccuynTbIBaOT No popmyrne

Ep.s - 53?'51 ;3?952 _

(K.6.2)

)K.6.4 Onpepenexue &y iy
>K.6.4.1 OnpegeneHue ﬂﬂpm OCYLLIECTBNSAT Ha OCHOBaHUN apXxuBHbIX AaHHbIX BY (CAlT) nnu apxuBa CyToO4YHbIX
avarpamm 3anucu £(7) (CPI) no chopmyne (K.3.1).

7K.6.4.2 KOHKpeTHble apXMBHble [OaHHble (CYyTOYHble AMarpamMmbl, OTYETbl B KONIMYECTBE HE MeHee 7) OOJDKHbI
BbIOMpaTbLCA NUUOM, MNPOBOASLLMM UCMbITAHUS C YY4ETOM XapaKTepHbIX PEeXMMOB W3MEHeHUs pacxoda (nepenaga
JaBneHus) 3a npegbiayLwmi MecsL, 4o Hayana UCnbITaHui.

.7 Onpenenexue U;E



X.7.1 OnpepeneHue Uﬁ npu ucnonb3osaHun CPI

Mpwn ncnonb3osaHun CPI npyHumatoT Ui[ = Ui[}" OnpegeneHne 3HayeHus Ui[}f npoBoaAT no okoH4YaHun NOP

TONMbKO ANst NyNbCUPYIOLLEro M HECTALMOHAPHOTO pexumMa TedeHusi no copmyne (XK.4.2).

X.7.2 OnpepeneHue Ui[ npu ucnonb3osaHun CAIl

K.7.2.1 Mpwn ncnonbsosanun CAIll onpeaenexnune Ui[ , BKMtovatoLlen U,i[a " Uﬁy, NpoBOAAT B Xo4e npoBeaeHust

MOH (ans nynbcupyolwmx M HecTaunmoHapHbIX PEXMMOB), B COOTBETCTBUM CO CXEMOW U3MEpPEHUN, NpuBedEeHHOW Ha
pucyHke XK.4.

BE
T

=

/
UT X cy L
— S A,
4 —
-

AT

Mg (Ap(t))

Aplt) N,

KO1, 2 - kamepbl oT6opa gasnenus; KP1, 2 - pasgenutenbHble kpaHbl; KP3 -ypaBHUTENbHbI KpaH;
W - 6poHupoBaHHbie wnanrv; M4 (QDI:T) ) - CU nepenaga naBneHus, NpumMeHsieMoe A5 UCMbITaHui;

nng (ﬂpl{) - C/ nepenana naBneHus, BXOAALLEE B KOMMMEKT TEXHUYECKUX CPEACTB, MPUMEHAEMbIX
NS onpeeneHus pacxoga v KonuyecTsa cpeabl

PucyHok X.4 - Obuwas cxema namepeHuin npu nposeaeHnn MOH

XK.7.2.2 Onpepenexune Ui[ NPOBOASAT B TEX XXe pacxoAHbIX TOYKax, YTo u npu nposegeHnn NOP (cm. 2K.6.1.2).

o : o !
B Kaxgoii f -oii ToUKe M3MEPEHUS 3HAYEHNE Uﬂj , paccuuTbiBatoT Nno hopmyrne

(JAp(7) = (Jhoy (7)
(i ()

0K.7.1)

Uy ; =100

roe .J&w (7] - cpenHee 3HaueHWe KOPHS KBaLPATHOTO, BbIYMCTIEHHOE B BY;



&p(T) - cpeaHee 3HaYeHNe KOPHSA KBaapaTHOTO, BbluNCTIeHHoe B BI.

* dopmyna cooTBeTCTBYeT opurnHany. - lNpumedanme "KOOEKC".

Uucno Touek N"QDHI:T]I " \}(&D(ﬂ NPV onpeaeneHnn NX CPeHNX 3HaYEHNIA MOXeT BbiTb PasrnyHO.

- - o ’
Y.7.2.3 B kaxaon i - pacxoAHON TOuKe 3HaueHue Uﬂk onpenensitoT Kak cpegHeapudMeTnyeckoe 3HayeHue

pe3ynbTaToB HabMOAEHWI Ui[ i -

K.7.2.4 Tlo okOHYaHUN U3MEpPEHUIA paccUnTbIBalOT cpegHeKkBaapaTU4eckoe OTKIIOHEHUE pe3ynbTaToB M3MepeHuin no
dopmynam:

T 7
2 Z ATy
g, == = 100 o, 0K.7.2)

~ U - Unp
R = %. 0K7.3)
i

! !
Mpu BBINORHEHWM yCroBUs &, % 5,0% 3a 3HaueHne UI[ NPUHUMAIOT Uﬂ )

K.7.25 Ecrm S,:, > 5,0%, TO Heobxoaumo NPOBECTU aHanua pesynbTatoB WU3MepeHun Uﬁ 7 cnepylownm

obpasowm:

a) paccuMTbIBalOT CpefHeKBaapaTUYECKoe OTKIIOHEHWE No hopMyrne

T
SIAU )]
Sop = %IDD %: OK.7.4)

o ! !
6) Ans Hanbonee BbIOENAIOWMXCS  3HAYEHUA  ( Uﬂ Frmar WM U,[[.i:mjn ) paccuMTbIBaAlOT  3HAYeHUsl

BCromorarerbHoro napametpa ;. no dopmynam:

Ul e ~ U2
S-:u '

Hy = : (K.7.5)

Ui = Ul keroin )
S-:u.i:

Hyp = , (0K.7.6)

KOTOpblE CPaBHMBAKT C kpuTepueM # 13 Tabnuubl X.3 B 3aBMCMMOCTM OT 4MCria M3MEpeHuit ¥ Ha OAHOiA
pacxogHOW TOYKe.

Tabnuua X.3 - 3aBUCMMOCTb KpUTEPUA # OT YMCna M3MEPeHUit X

b 5 6 7 8 9 10 11 12 13 14 15




h 1,67 1,82 1,94 | 2,031 | 211 2,18 | 223 | 229 | 233 | 237 2,41

Ecrm Ay 2 A, To paHHbI pesynbTaT UCKIIoYaloT U3 Maccusa peayrnbTaToB U3MepEHMUit.

Mpu ncknoyeHn kakoro-Nnbo pesynbTarta, CHoBa NPOBOAAT 06paboTKy pe3ynbTaToB M3MEPEHMNA.

Ecnun cpean nonydeHHbIX pe3ynbTaTOB OKaXXeTcA bonee OBYX WCKN4YaemblX, TO MNpoBOOAT OONOJIHUTENbHbIE
namepeHuna BMeCTO UCKITKOYEHHbIX 1 CHOBa NpPOBOAAT o6pa60TKy pe3ynbTaToB VI3MepeHVIl7I.

o ‘
Mo OKOHYaHWM W3MEPEHWUN PACCYUTLIBAIOT OTHOCUTENBHOE OTKIIOHEHUE pes3yribTaToB W3MepeHUs Uﬂ B OBYX
pacxofHbIX To4kax no opmyrne

’

— Oimy =T
&(Uﬁj = ymm %. 0K.7.7)

¢

m + U

i ' !
Mpu BbINONHEHWMM YyCMNOBUA ﬂ(Uﬂ) L 10% 3a 3HaueHue Uﬂ NpMHUMalOT cpeaHee 3HadYeHue pesynbTaToB
N3MepeHuin, paccumTaHHoe no dopmyne

X.7.8
5 ( )

i ’
Ecnun .ﬁ(Uﬂj Z 10%, TOo B cBMAETENbCTBE 06 WMCMLITAHUM [EnaloT COOTBETCTBYIOLIYIO 3anuch (CM. Takke
npumevanue kK XK.4.1.1).

XK.8 Ouerxa Uy n Uy

o fl fl
PelueHne o HE06XOAMMOCTM OLIEHKM 3HaYEHUI Uﬂm{ u U,[[a COBMECTHO MPUHUMAIOT OpraHu3auuy NnocTaBLLmKa 1
notpebutens cpegsbl.

Mpwn ncnonssosaHuu CPI1 npoBoasaT oueHKy U:E[m{ (cm. 2K.4.2.3 n2K.8.1)m Uﬁa (cm. 2K.4.2.5.2 1 K.8.2);
Mpwn ncnonbsosaHmun CAlN NpoBOASAT OLEHKY Ui[m{ (cm. 2XK.4.2.3 nXK.8.1).
)K.8.1 OueHka U:[[m{

’
OueHky U,[[m{ NPOBOAAT TOMbKO ANsl NyNbCUPYIOLLEr0 Y HECTALMOHAPHOIO PEXMMOB TEYEHMWSl, B COOTBETCTBUMU C
K.4.2.3, ncnonb3ys AYC (QD ), monyyeHHbI B npouecce nposegdeHus MOP. MNpu namepeHun konmdecTBa cpenpbl C

nomoLLbto Heckonbkux T oueHky U:[[m [onycKaeTca NpoBOANTb TONbKO Ans ogHoro UT.
2K.8.2 OueHka U,i[a npu ucnonb3osaHun CPI

2K.8.2.1 OueHky Ui[a NPOBOAAT TONBLKO AN MyNbCUPYIOLLETO U HECTALMOHAPHOIO PEXMMOB TeyeHusi (Ha paboyem

pexume pacxoga, &£ =1, F = 1..7). Npn U3MEPEHNN KONMYECTBA C MOMOLLBIO HeCKonbkMx UT ¢ MAEHTUYHLIMM

coctasom KN £y, (7] onpeaensior ans UT, nmerowero MakcumanbHoe sHadenne £ .

7K.8.2.2 N3amepeHuns NpoBOAAT B COOTBETCTBUM CO CXEMOW, NPUBEAEHHOM Ha pUCyHKe XK.5.



BE Mg (Ap,,)

WT X /g N,

+L '/4]".’ nNgA (Ap(x))

KO1 / N\ K02

Ap,lt)

BMn

MIA (Ap(t)) Ap(t)

K01, 2 - kamepbl oT60pa gasnerus; M4 (&v(ﬁl ) - CU nepenaga gaBneHus, npumeHsiemoe Ans UCMbITaHUN;

nng (ﬂpl{) - C nepenapa gaBneHusi, BXoAsilLee B KOMMNIEKT TEXHUYECKNX CPeACcTB, NPUMEHSIEMbIX
Ans onpejeneHusi pacxoga v KonuyecTtsa cpeabl

PucyHok XK.5 - OBLyas cxema namepeHmii npu onpeaenern AUX £ (7)

B aToM cnyyae Ha Bpems ucnbiTaHuii Bmecto MM (ﬂpl{ ) (cM. pucyHok XK.5) yctanasnusatot MM (Qv (T) ).

XK.8.2.3 ANs KaXa0M i -it TOUKM UBMEPEHUsI ONPEEensioT cpeaHeapudPMeTUIEcKkne 3HaueHns pesynbTaTos i -X

U3MepeHni \/&DJ , fi‘Pj , \/QDJ , *53’1{";', Eajv U,i[aj-

' Tl
>K.8.2.4 3a 3HayeHune U,[[a NPUHUMAaLOT cpeaHeapudmeTnyeckoe 3HavYeHue - U,I[a i

.9 Onpepenenue AYX kaHana nsmepenua g, (7]

»K.9.1 Onpepenenne AYX KU QDH (7] npoBogaT Ha cTaguu nposeaenus MOP unmn MOH B cnyyae nmpuHSTUS

pelleHns 06 McCnonb3oBaHUM AemncdepoB no XK.4.3.5 (Ha pabouyem pexume pacxoma, & = 1, = 1..3). Mpu
n3MepeHun KonuyecTsa cpefpbl C NOMOLLbO Heckonbkux T ¢ naeHTudHbIiMmn coctasom KA QDH (71, AUX onpegensiot

ans VT, nmeroLLero MakcumarnbHoe 3HaveHue QDS .

7K.9.2 NcnbiTaHna NnpoBogAT B COOTBETCTBMM CO CXEMOW U3MEPEHUIA, MpUBELEHHON Ha pucyHke XK.5.

X.9.3AUC Lp(7) mAUC Ly, (7] onpepensioT B cooTBeTCTBMM C XK.6.2.
7K.9.4 3HaueHus KA: OIS KaXXOO0M 4acToTbl * -1 rapMOHUKM paccunThiBatoT no gopmyrne (XK.3.7).

»K.9.5 Ecnun yactothbl f,. " fr:{ He coBnagawT, TO NPOM3BOAAT annpokcumauumio AYC QDH I:T:I OyHKLMEN



MOAXOASALLEro BUAA U 3aTeM OnpeaensioT £ 4 AN OAHNX U TEX Xe 3HaueHnn 1y .

>K.9.6 NMpun ocpopmneHnn pesynbtatoB ucnbitaHun AYX KA ,QDH {71 npencTaBnsioT B BUAE Tabnuubl XK.4.

Tabnuua XK.4 - KoacbdmumeHTtel A4X

fr,ru,

frl

Jra * J2

Kag

X.10 OchopmneHue pe3ynbTaToB UCNbITAHUNA

»K.10.1 Mo pesynbtatam WVOP opraHmsaums, npoBoAswias WCMbITaHWS, BblOAeT CBUAETENbCTBO, B KOTOPOM B

COOTBETCTBMM C Kraccudukaumen HacTosaLwero ctaHaapTa ykasbiBaeT PexXmMm TedeHuns B kaxkgom UT.

»K.10.2 Mo pesynbtatam MOH opraHusauus, npoBoAswiasi WUCMNbITaHWS, BblAaeT CBUAETENbCTBO C YyKa3aHUEM
’
3HaYeHust Uﬂ ans kaxgoro UT.

K.10.3 lMpu HecobnogeHun ycrnosus (QD_S:I > 0,5 cocTaBnAeTCs akT O HEeCOOTBETCTBMM YCHOBUIA TeueHus B UT

TpeGOBaHVIﬂ M HacTosAllero ctaHgapTa.

»K.10.4 CBuoetenbCTBO [OMMKHO ObiTb YTBEPXAEHO OpraHvsauuein, MPOBOASLIEN MWCMbITaHUsA, M nognucaHo

npeacTaBUTENSIMI OpraHn3aumm, NPOBOASALLEN UCMbITAHUS, U OpraHu3aLun-BnagensLua.

[1] MexgyHapoaHbii cTaHgapT

NCO 2186:1973

(International Standard

ISO 2186:1973)

[2] EBponeiickuin ctaHgapT

EH 1434-2
(EN 1434-2)

[3] rccch 188-99

[4] MexgyHapogHbii cTaHgapT
NCO 10715:1997(E)
(International Standard

1ISO 10715:1997)

Bubnuorpadus

Vl3mepeHV|e pacxoda XMAOKOCTU B 3aKPbITbIX KaHanax. CoeguHeHus ans
nepenayvun curdana gaBsrieHna mexay nepBnvHbIM U BTOPUYHBIM 3N1IeMEeHTaMun

(Fluid flow in closed conduits - Connections for pressure signal transmissions
between primary and secondary elements)

Tennomepbl. YacTb 2. TpeboBaHUst K KOHCTPYKLIMU
(Heat meters. Constructional requirements)

Booa. YpenbHbii obbeM u asHTanbnusa npu Temnepartypax 0-1000 °C wu
nasneHusax 0,001-1000 MMa

MpupogHbIi ras - PykoBoacTeo no otbopy npod

(Natural gas - Sampling guidelines)

[5] MuctyH E.M. O norpellHoCcTsIX onpeaeneHns CpeaHeCcyTOYHOro 3Ha4YeHns pacxoaa rasa, UsMepeHHOro MeToom
nepeMeHHoro nepenaga AgaenexHus // PecnyOnvKaHCKMA MeXBEOOMCTBEHHbIA Hay4YHO-TEXHUYECKUIN COOPHUK.
KoHTponbHO-n3MepuTenbHasa TexHuka. - JIbos: "Bbiwa wkona", 1985. - Bbin.37

[6] rccch 6-89

Boga. KoacbdumumeHT amHamuyeckon BsskocTu npu Temnepartypax 0-800 °C wn
nasneHusx 0,001-1000 MlMa

[7] Naukoe B.W., Jlncenkos A.N., MamonoB HO.B. dopmynbl ans onpepeneHus Tennoguanyeckmx CBOWCTB
neperpeToro napa. iameputensHast TexHmka, 1999, N 1, ¢.40-41
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