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Mpeancnosune

Lienn v npuHumnel cTaHgapTm3anum B Poccuiickoin @egepauym yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-®3. a npaBuna NpUMEHEHUS HaLUOHaNbHbIX cTaHAapToB Poccuiickoii ®epepa-
umm — FOCT P 1.0—2004 «CtaHgapTtu3auus B Poccuiickoii Pegepauun. OCHOBHbIE MOMOXEHUA»

CBejeHusi o cTaHgapTe

1 PA3SPABOTAH ®eaepanbHbIiM rocyfapCTBEHHbIM YHUTAPHbLIM NPeAnpusATMeM «LieHTpanbHbIA MHCTU-
TYT aBMaLMOHHOro MoTopocTpoeHus umenn M.V, bapanosa» (Pryrn «LUWAM um. MN.1N. BapaHoBa»)

2 BHECEH TexHuuyeckum komnteTom no ctaHgaptnsaymm TK 414 «a30Bbie TYpOUHbI»

3 YTBEPXAEH W/ BBEJEH B AENCTBUE Mpukasom depfepasibHOro areHTCTBa Mo TeXHNYECKOMY
perynnpoBaHuto n metponorum ot 30 Hosi6psi 2007 r. Np 340-ct

4 HacToawmin cTaHfapT ABASeTCA MOAN(ULNPOBaHHBIM MO OTHOLLEHMWIO K NPOEKTY MeXAyHapoAHOro
ctraHgapta NCO/QNC 2314 «TypbuHbl rasosble. MNpremoyHble ucnbitanua» (ISO/DIS 2314 Gas turbines —
Acceptance tests). pv aTom AoNoNHUTENbHbIE (hpasbl, NOKa3aTenn, nx 0603HaYEHNA 1 3HAYEHUS, BKTIOYEH-
Hble B TEKCT CTaHgapTa Anf yyeta noTpebHoCTeli HaunoHanbHON aKoHOMUKK Poccuiickoii PegepaLmm n oco-
6EeHHOCTEeN pOCCUINCKON HaLMOHaNbHOW CTaHAapTU3aL MK, BblAeeHbl KypCUBOM.

B HacToAwwMii cTaHAapT He BKIIOYEHO NPUIoXeHNe B NpUMEHEHHOro npoekTa MexayHapoAHOro CTaH-
JapTa. KoTopoe Hellenecoo6pasHo NPUMEHATb B HALMOHANbHOW CTaHAapTU3aumm.

HavmeHoBaHVe HacTosWero ctaHjapTa M3MeHeHO OTHOCUTE/IbHO HaMEeHOBaHUS YKa3aHHOro Mexay-
HapoAHOro cTaHgapTa ans npusegeHus B cootseTcteue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

CBefieHns1 0 COOTBETCTBUW CCbINIOYHbIX MEXAYHapOAHbIX CTaHAApPTOB HaLMOHaNbHbIM CTaHAapTam,
1CMoNb3yeMbIM B HACTOALLEM CTaHJapTe B kKa4eCTBe HOPMATUBHbIX CCbIIIOK, NPUBEAEHbI B NPUNOXeHUN b

5 BBEJEH BIEPBbIE

NHopmauus 06 M3MEHEHUSIX K HACTosILeMy cTaHAapTy Ny6/MKyeTcs B eXerofHo u3gaBaemom
MH(DOpMaLUMOHHOMYKa3aTene «HauuoHanbHble cTaHAapThi», aTe KC T U3MEeHEHUi NMonpaBok — B eXxeMe-
CSIUHO M3AaBaeMbIX MH(POPMALMOHHBIX YKa3aTeNsax «HaumoHanbHble cTaHgapThi». B ciyyas nepecmoTpa
(3aMeHbI) MM OTMEHbI HACTOSALWEro cTaHjapTa COOTBeTCTBYO L ee yBefoMeHne 6yaeT ony6IMKOBaHO
B €XXEMECSYHO U3aBaeMOM MH(DOPMALMOHHOM yKkasaTene «HauuoHasibHble cTaHAapTbi». COOTBETCT-
BylOLL a5l MH(DOPMaLWsi, yBeJOMJIEHNE T e KC Thl pa3MellalnTca Takxe B MH(opMaLoHHO cucteme obLye-
ro nosb30BaHUsi — Ha ohMUManLHOM caliTe defepanbHOro areHTCTBa N0 TeXHUYECKOMY perynvpoBaHuio
MMeTPoNoruu BceTn MHTepHeT

© CraHpapTuHdgopm. 2008

HacTosuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kauecTBe 0huLManbHOro n3faHus 6e3 paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BBepeHne

HacTosAwuii cTaHfapT ycTaHaBnvBaeT PyKOBOACTBA M METOAMUKU A1 NOATOTOBKM M NpoBeAeHUs npue-
MOYHbIX UCMbITAHWI 1 COCTABNEHUSI OTYETHOCTU ANA ONpefeneHust Wunu NoATBEPXKAEHUS 3NEeKTpUYeckoi
BbIXOAHOI MOLLIHOCTU W/IM MEXaHUYEeCKO MOLLHOCTH, KO3 huLMeHTa NoNe3HOro AeNCTBYSA, SHEPTUM BbIX/10M-
HbIX Ta30B W A pYruX 3KCnyaTalunoHHbIX XapakTepuCTUK ra3oTypOUHHbLIX YCTAaHOBOK C ra30TypOUHHbIMK ABUTa-
Tenamu. PesynbTaTtbl TakMx UCTbITAHMIA NO ONpPefeneHnto XapakTepUCcTuK cneayeTt onpefensite ¢ BbICOKOM
CTeneHb0 TOYHOCTW, UCNOMb3YSA CaMble COBPEMEHHbIE METO/bI PACHETOB 1 OMbIT, HAKOMEHHbI MPOMbILLIIEH-
HOCTbI0. N0 TEXHMKE 1 Cnoco6am n3MepeHus.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

YCTAHOBKWV FASOTYPBUHHbLIE
MeToabl MCnbITaHUA. MpueMoyHble ucnbiTaHna

Gas turbines.
Testmethods. Acceptance tests

JatasBegenns — 2008—07—01

1 O6nacTb NPUMEHEHUS

HacTosAwuii ctaHgapT pacnpocTpaHaeTcs Ha ra3oTypbuHHbIe ycTaHOBKM (ganee — I'TY) ¢ ra3oTyp6uH-
HbIMY ABuratenamu (ganee — /) OTKPLITOrO LuKNa, NCNO/b3YIOLWUMN KamMepbl CropaHusi, B KOTopble noja-
eTcsa razoobpasHoe nywm xugkoe Tonamso, Ha 'Y ¢ T 3aMKHYTOro v nosly3aMkKHyTOrO LIMK/0B, a Takke
MOXeT NPUMEHATLCA K yCTaHOBKaM KOMOUHMPOBAHHOTO LMKNa C cucTemamu pereHepauum Tenna.

[lns ycTaHOBOK, NCMOMb3YOLWMX B Ka4eCTBe reHepaTopoB rasa MOpLUHEBble ABWraTenn uam ocobble
WCTOYHUKM Tenna (Hanpumep, CUHTETUYECKMNIA ra3 XMMUYECKUX TEXHONOrMYECKNX NPoLLEeCcCcoB, JOMEHHbI ras),
HaCTOALWMI cTaHAapT MOXeT NPUMEHSTLCA B kavecTBe 6a3nca, Ho AN1A ab6COMOTHOIO NPUMEHEHUS OH [O/KEH
6bITb COOTBETCTBEHHO MOANMLMPOBAH.

MpriemMoyHble ncnbiTaHus IF'TY ¢ ycTpoiicTBaMU KOHTPO/IA 3MUCCUUN BPeLHbIX BbIBPOCOB U/unu ysennye-
HMS MOLLLHOCTHW, KOTOpble 6a3upyloTCs Ha BNPbICKE XUAKOCTY Y 0co60i NoAroToBke BO3AyXa BO BXOAHOM
YCTPOWCTBE, TaKKe paccMaTpMBaOTCA HACTOALWMM CTaHAAPTOM U fO/MKHbI O6bITb PACCMOTPEHbI B NpOrpamme
UCMbITaHW, ecnv Takme CUCTEMbI BK/TIOYEHbI B 4OrOBOPHbIE paMKu MOCTaBKK, Kak MoABepraemble UCMbITaHUIo.

CpaBHuTe/IbHbIe UCNbITaHUA ['TY MOryT naaHMpoBaTbCA Mo pasINyHbLIM BapuaHTam, B 3aBUCUMOCTU OT
Lleqm NPOBOAMMBIX M3MepeHNiA. HacToAwmiA cTaHAAPT MOXET Takke NPUMEHATLCS K CPaBHUTENbHbLIM UCMbITa-
HVAM. 3an1aHpoBaHHbLIM /15 NMPOBEPKN M3MEHEHUA XapakTepucTuk Y. B nepByto ovepeb A4/18 UCMbITaHUA
[0 v nocne Moaudnkaumin, MogepHU3aL i U pemMoHTa.

O6nacTb NPUMEHEHUS HACTOSALLLEro CTaHAapTa BkIoYaeT B ceba MeToAnkn ANA onpejeneHns cnegyto-
LWMX paboumnx napamMeTpoB, OrpaHNYEHHbIX 40 CNPaBOYHbIX paboynx napaMmeTpoB:

- 3NeKTPUYECKOi NN MexaHN4yeckol BbIXOAHO! MOLLHOCTM (MOLLLHOCTM ra3oBOro NoToka, ecivm nocTas-
nseTcs ras);

- KoadpdpmuymeHTa nonesHoro gecteua (KMA4) wnv yaenbHoro pacxoga tenna:

- 9Heprumu BbIX/MIOMNHBLIX ra3o0B 3a TYpOUHON, KOTOpas xapakTepusyeTca TemnepaTypoil U pacxogom
BbIX/IOMHbIX ra30B.

[pyrve napameTpbl XapakTepucTuK, onpegesieHHble KOHTPaKTOM MeX A4y NOCTaBLLMKOM U NoKynaresieMm
060pyf0BaHnA, 4O/MKHbI ObITb PACCMOTPEHBI B CNeLnanbHO MeTOAMKE UCTIBITAHWIA.

HacTtosAwuin ctaHgapT onucbiBaeT MeTOAbl U3MEPEHNI 1 MPUMEHSAEMYIO annapaTypy, opraHusaunio ee
KanmbpoBku 1 obpatleHns ¢ Heli. OH BKtoYaeT B ceb65 NON0XKEHWS 0 MOAroTOBKE N NPOBEAEHNW UCMbITaHUIA NO
onpejenieHnio XxapakTepucTrk, onpegensiet paboyvie ycnosus Y. rpaHnyHbIe YCNOBUA U UX AONYCTUMbIE
npegensl, a Takxe HopMasibHble YC0BUSA, KOTOPble PEKOMEHAYETCA UCMO/b30BaTh B KA4eCTBe CNpaBoUHbIX,
ecnv gpyrue ycnoBus He OroBOpeHbl K MOMEHTY NOKynKu. Kpome TOoro, HacTosLWMi cCTaHAapT COLepPXUT PYKOBO-
AcCTBa No 3anucu AaHHbIX NU3MEPEHUA 1 onepaumaM C HUMKU, METOAbI pacyeTa 1 KOPPEKTUPOBKU pe3y/ibTaToB
UCMbITaHWIA, onpeaeneHnsa HeonpeaeneHHOCTH, COOTBETCTBYIOLLEN UM.

[JonycTumoe 3HavyeHne napameTpoB Ha UCMbITAHUAX He ABNAETCA NPeJMeTOM HacToALero ctaHaapTa,
Tak KaKk OHO paccmMaTpuBaeTCcs Kak KOMMepYeckunii TEPMUH, He OCHOBbLIBAIOLLMIACS Ha CTATUCTUYECKOM aHannse
pesynbTatoB M3MepeHuii. MeToAonorma Toro, Kak NpUMeHATb AONYCTUMbIE 3HAYeHWs napameTpoB ANns

N3paHne opuynansHoe
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[eMOHCTpaLvm COOTBETCTBUS rapaHTUpyeMbIM 3HAYEHWAM, [0/MKHA ObITh OnpeAeneHa B KOHTpakTe. MNoatomy
KauyeCTBO MCNbITaHWIA NOKa3blBAKT pe3yibTaTbl BbIYUCIEHNSA NOTPELLIHOCTY U3MEPEHUS.

UTto KacaeTcs Heob6513aTe/IbHOr0 NCMbITAHMSA N0 ONpeAeNeHNo 3HEPTUN BbIX/IOMHbIX Fa30B W/WK UX pac-
Xo04a. TO 3TN BENMUYMHbI ONpeaensaTcsa u3 6anaHca aHeprum I'TY. BennumHbl HeonpeaeneHHocTel MOoryT 6bITb
MUHUMWU3NPOBAaHbI AOCTUXEHNEM €€ A0NYCTUMbIX 3HAYEHUIA, NPUBEAEHHBIX BHACTOSALWEM CTaHAapTe, A5 K/t0-
YeBbIX NapaMeTpoB B 6anaHce aHepruu.

CraHpapT He pacnpocTpaHsaeTcs:

- Ha uCnbITaHUA No onpeeneHnto BeIMYHbI 3SMUCCUM BPeHbIX BbIGPOCOB:

- Ha vCnblTaHWs No onpeeneHuno LWYMOBbIX XapaKTepucTukK:

- Ha BUOGpaLNOHHbIE UCTIbITAHUSA:

- HaonpegeneHue xapakTepucTuK KOHKPETHbIX Y3/10B 1 cuctem I'TY;

- HaonpegenieHne TeXHNUYECKNX XapaKTepUCTUK YCTPONCTB NOBbILEHWNA MOLLHOCTY U BCMOMOraTebHbIX
CUCTEM, TaKUX KaK yCTPOCTBa A1 OXaXAEHNSA BO3ayXa Ha BxoAe B [ TY, AOXUMHbIE KOMMNPECCopb! TON/IMBHO-
rorasauT. a.;

- Ha vCnblTaHWA, Le/iblo KOTOPLIX ABMSAITCA UCCEA0BaHUA U 00BOKA,

- HaonpegeneHne afeKBaTHOCTM OCHOBHbIX YCTPOWCTB 3aluThl;

- HaonpegeneHne xapakTepucTuK CUCTEM YrpaBieHNs 1 3almnTbl:

- Ha onpefeneHune aKcnayaTtalMOHHbIX XapakTepUCTuK (HanpumMmep, MNyCKOBbIX XapakTepUCTUK, Hagex-
HOCTU UT. 4.).

2 HopMaTuBHbIE CChINKK

B HacTosAwem cTaHgapTe UCMO/Ib30BaHbl HOPMAaTUBHbIE CCbIJIKU Ha Cneayloline cTaHaapThbl:

FOCT P 8.585—2001 lNocypapcTBeHHas cuctema obecneyeHus eAuUHCTBA n3MepeHuin. Tepmona-
pbl. HOMUHaNbHbIE CTaTUUYECKNE XapakTepncTuku npeobpasosanua (MK 60584)

FOCT P 51069—97 HedTb nHedTenpoaykTel. MeTon onpefeneHns N10THOCTU, OTHOCUTENb-
HOW NMOTHOCTU NMNNOTHOCTU BrpagycaxAPlapeomeTpom

FOCT P 51233—98 TepmoMeTpbl CONPOTUBAEHNA N/TATUHOBbIE 3TaNlOHHbIE 1-r0 1 2-ro pa3psaos.
O6uwwe TexHnyeckne TpeboBaHnsA

FOCT P 51852—2001 YcTaHOBKM ra3oTypbuHHbIe. TepMUHbI M onpeseneHus

FOCT P 52527—2006 YcTaHOBKM ra3oTypbuHHble. HagexHoCTb, TOTOBHOCTb, 3KCN/yaTaluuoH-
Hasi TEXHOJIOTUYHOCTb 1 6e30NacHoOCTb

FOCT 8.361—79 lNocypnapcTBeHHas cuctema obecneyeHus eUHCTBaA n3MepeHuii. Pacxop xuakoc-
T urasa. MetTogmnka BbINOHEHNA U3MEPEHNIA NO CKOPOCTUN B OAHON TOUKE CeueHnaTpyObl

FOCT 8.586.5—2005 lMocygapcTBeHHas cuctema obecnevyeHns eauHCTBA U3MEPEHWIA. I3MepeHne
pacxofa 1 KonmyecTBa XUAKOCTEN 1 ra3oB C MOMOLLbI0 CTaHAAPTHbIX CyXalwwWwmnx ycTpoiicTe. YacTb 5.
MeToauvKa BbIMOTHEHNS U3MEPEHNA

FOCT 4401—81 ATmocepacTaHgapTHas

FOCT 13379—82 HedTb. OnpegeneHue yrnesogopogos Cl — C6 meToaoM rasoBoii xpomaTo-
rpadgum

FOCT 18917—82 Tlasroptoumnii npupogHblii. MeToabl oT60pa npob

FOCT 21261—91 HedTenpoAykTbl. MeToA onpefeneHns BbiClLUe TEN N0 Tbl CrOpaHUs v Bbluuce-
HUS HU3LWeN TeNN0Thl cropaHus

FOCT 22667—82 la3bl roptoume NpupoaHbie. PacyeTHbIA MeTo onpefeneHns TeNnoThl cropa-
HUSl. OTHOCUTENIbHOW NAOTHOCTU Nyncna Bo66o

FOCT 23781—87 Ia3bl roptoume NpupogHble. XpoMatorpaduyeckuii MeTo onpefeneHns KoMno-
HEHTHOro coctasa

FOCT 30319.2—96 a3 npupofHblii. MeToabl pacyeTa ou3nyeckux cBOMCTB. OnpeaeneHne Koag-
hrumeHTa cXnmaemocTu

MpumeyvyaHne — MNpu N0Nb30BaHNN HACTOALWMM CTaHAapTOM Lieflecoo6pasHo NPpoBepuTh JeiicTBME CCbINOoY-
HbIX CTaHAApPTOB B MH(MOPMALMOHHON cucTeMe 06l Ero nNosb3oBaHUA — Ha oduuManbHOM caiite ®epgepanbHOro
areHTCcTBa N0 TEXHUYECKOMY peryiMpoBaHuio 1 MeTpoaornm B ceTu VIHTEPHET UK N0 eXEeroiHoO n3gasaeMomy nHpopma-
LUMOHHOMY yKa3aTento «HaunmoHaibHble CTaHAapTbi», KOTOPbIA 0Ny6AMKOBAH MO COCTOSHMIO HA 1siHBAps TeKyLWwero roga, u
No COOTBETCTBYWL UM €XEeMECSAYHO M3jaBaeMbiM WH(POPMaLNOHHLIM YKazaTenam, ony6/1NKOBaHHbIM B TeKylLeM rogy.
Ecnn cCbiNOYHbI cTaHJapT 3aMeHeH (M3MEeHeH), TO Npu No/Ib30BaHNN HACTOSAWMUM CTaHAapToOM cieAyeT PYyKOBOJACTBO-
BaTbCA 3aMEHAWNM (M3MEHEHHbIM) CTaHAapTOM. ECnun ccbiNoyHbIii cTaHfapT oTMeHeH 6e3 3aMeHbl, TO NONOXeHNe, B
KOTOPOM flaHa CCbl/IKa Ha HEro, MPUMEHSIeTCSA B YacTu, He 3aTparnBaloLei 3Ty CCbiKy.
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3 TepMmuHbI 1 onpeaeneHus

B HacTosiLleM cTaHaapTe NpUMEeHeHbl cnegyioline TeEPMUHbI C COOTBETCTBYIOLW UMM onpejene-
HUAMU:
31

yXyAlWeHne TeXHMYeckoro coctosHusa (degradation): CHuxeHne xapaktepucTtuk I'TY Bcneacteue
M3HOCA, BbI3bIBAEMOTr0 06bIYHOM PabOTON, KOTOPOE HE MOXET HbITb YCTPAHEHO OYMCTKOW KOMNpeccopa, Typ-
6GUHbI, PUNbTPA N T. A.
[FTOCTP 52527—2006. ctaTbsa 3.3]

3.2

3KBMBa/IEHTHOE BpeMms paboThl (3KkBMBaNeHTHasA HapaboTka) (equivalentoperating hours): 3ksuBa-
NIeHTHOe BpeMms, Heobxoaumoe 4NA onpefeneHns nepuognYHOCTU TEXHUYECKOTO 06CTYXNBaHNA 1 PEMOH-
Ta, a Takke NPorHo3mpoBaHus pecypca
[FOCTP 52527—2006. cTaTba 3.21]

3.3

rasoreHepartop (gas generator): Komniekc KOMNOHEHTOB ra3oTyp6UHHOTO ABUraTeNns, KOTopble NPOn3-
BOAAT ropsunii ras nof AaBneHMeM /1 COBEPLUEHNS Kakoro-m6o npouecca unm AN npusosa cCaoBoi Typ-
OGUHbI.
[FOCTP 51852—2001. cTaTba 14]

34

ra3oTypbuHHbI gBUraTens (gas turbine); N'MA4: MawwvHa, npegHasHavyeHHas 415 npeobpa3oBaHus
TEN/I0BOI 3HEPTUY B MEXAHUYECKY!O.

MpnmeyaHune — MalwuHa MOXET COCTOATb U3 OHOTO UAN HECKO/IbKUX KOMMPECCOPOB, TEM/IOBOMO YCTPOIi-
cTBa. B KOTOPOM NoOBbIWAaeTcA Temnepartypa pa6oyero Tena, O4HON UAM HECKONbKUX ra3oBbiX TYp6uH, Bana otbopa
MOLLLHOCTU, CUCTEMbI yNIpaBAeHNA N HE06XO0AMMOro BCNOMOraTeibHoro 060py4oBaHnsa. Ten1006MEeHHUKN B OCHOBHOM
KOHType paboueroTena, B KOTOPbIX peann3yoTCca NpoLecchl, BAAOLIME HA TEPMOAUHAMNYECKNI LUK, ABNAIOTCA Yac-
Tbi0 ra30TYp6UHHOTO ABUTraTens.

[FTOCTP 51852—2001. cTaTha 1]

3.5 Tennota cropaHusa (heating value/calorific value/specific energy): KonuuecTtso Tenna, BbICBOGOX-
[laemoe npuv NosIHOM CropaHuu B BO3AyXe YAE/bHOIo KoMMYyecTBa ra3o06pasHoro Uav Xuakoro Tonamea npm
YC/I0BWU, YTO CropaHne NpoucxouT npy NOCTOAHHOM AaB/IEHUN.

NMpumeuvaHune — ECnnnpoaykTel cropaHns ra3zoo6pasHblie, TO TENOTA CrOPaHUsA HOCUT Has3BaHne Huswen Ten-
notel cropaHua (lower heating value — LHV. nnu Inferior calorific value, unu net heating value). Ecnn npoaykTel cropa-
HUA — ra3oobpasHble, 3a UCKNIOHEHMEM BOAbl, KOTOPAs HaXOAUTCA B XWAKOM COCTOAHUW, TO TeNaoTa CropaHnsa HOCUT Ha-
3BaHue Bbicwei TennoTbl cropanus (higher heating value — HHV. nnu superior calorific value, nnu gross heating value ghb
15"C, Korga B KayecTBe TON/MBA UCMONbL3YIOT NMPUPOAHbLINA ras).

3.6 MOLHOCTb (power): MOLHOCTb MOXET 6bIThb BblpaXKeHa TEPMUHAMU «MeXaHUYeckas MOLLHOCTb Ha
Basny y coefuHUTenbHOI MydTbl TYpbuHbI» (mechanical shaft power at the turbine coupling), «anekTpuueckas
MOLLHOCTb TypboreHepaTopa» (electrical power of the turbine-generator) unn «MowWHOCTb ra30BOro NOTOKa»
(gas power) B cnyyae, korga I'TY unu rasoreHepatop NPOM3BOASAT ras Ui cxaTblii BO34yX.

3.7 cnyuvaiiHas norpelwHocTb (random error): Pe3ynbTar M3aMepeHuss M1HyC MaTeMaTnyeckoe oxuaa-
HUe AN51 OQHOW 1 TOV e N3MepsieMON BeNINYMHDI.

3.8

NcxXopaHbln aTanoH (reference standard): 3TanoH, 06nagakwLLnii ManBbICLUMMU METPOIOTMYECKUMN
CBOICTBamMu (B aHHON nabopaTopun, opraHnsaunm, Ha npeanpusaTum), oT KOTOPOro nepesarT pasmep eau-
HULbI NOAYNHEHHBIM 3TaSIOHAM Y UMELUMCS CpeACcTBaM N3MepPeHWiA.

[PMI29—99.ctaTtba 12.5][1]
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3.9

HopManbHble ycnosus (standard reference conditions): B cnyyasx, korga mowHocTb. KN4 wunu apyrue
napameTpbl NPUBOAATCA K CTaHAapTHbIM aTMOCEPHbIM YC/I0BUAM, kak onpegeneHo B FOCT 4401. Takue
YCNOBUSA AO/HKHbI COOTBETCTBOBATL:

a) AN5 OKpyXxaloLero Bo3ayxa uav Bo3gyxa Ha Bxofie B CoeuHNTeNbHbIN hnaHewl, komnpeccopa (4py-
roli BapuaHT Ha3BaHVs — BXOAHOI NaTpy6okK komnpeccopa):

- abconwTHoe gasneHue 101.325«Ma(1,013256ap = 760MM. pT.CT),

- Temnepatypa 288.16 K (15 ®QC),

- OTHOCUTe/NbHas B/iaxXHoCTb 60 %;

6) AN BbIX/0Na Ha BbIXOAE U3 TENN006MEHHNKA, 060rpeBaemMoro BbiX/I0MHbIMY rasamv TYpouHbI, ecnu
NCNob3yeTcs pereHepaTuBHbI LKN:

- CTaTuyeckoe gasneHune 101,325«MMa.

MpumeuvyaHune — Bcnyyae 3aMKHYTOro Uukna HopmMasbHble YCN0BUS AN BO34yX0noaorpeBaTens 40/XKHbI
6bITb: TemnepaTypa W gaBneHune okpyxatuwero atmocepHoro Bo3gyxa 15°C u 101,325 kla COOTBETCTBEHHO
[PMF29—99.cTaTbsa 12.5) |1).

Mpu ncnonb3oBaHUM oxNaxaeHns paboynx TEKyunx cpef cneayet NpUMeEHATb BOAY C TeMnepaTypoii Ha Bxoge

I1S-C.
3.10

cucTtemaTtmyeckas norpewHocTs [(systematic error (Bias)]: PasHocTb Mexay maTemaTuyecknm 0Xu-
[aHueM pe3ynbTaToB U3MEPEHNIA MUCTUHHBIM (UIN. B €r0 0TCYTCTBME, — MPUHATLIM ONOPHbLIM) 3HAYEHNEM.
[FTOCTP NCO 5725-1—2002. cTaTb A 3.8]

311

KoachbpumumneHT nonesHoro aecteus (thermal efficiency); KMNJA: OTHoWweHME BbIXOAHOW MOLLHOCTH K
pacxofy TennoTbl TONAMBA, NOACUYATAHHOE NO ero HM3LWe TeNI0Te CropaHna NPy HopMasbHbIX YCTOBUSIX.
[TOCTP 51852—2001. cTaTbs 34\

3.12

yAenbHbIn pacxog tennoThbl (heat rate): OTHOWeEHME TENIOTbI COXKEHHOTO B [T/, TonnBa 3a eguHu-
Ly BPEMEHM K NPOM3BEAEHHOW UM MOLLHOCTU. KIXK/KBT ou.
[FOCTP 51852—2001. cTaTbs 32]

3.13 ponyck (tolerance): jonycTvMOe OTK/IOHEHNE OT 3aJaHHOro TpeboBaHms
3.14

eVHCTBO u3mepeHuin (traceability): CocTosHMe u3MepeHWid, xapakTepusylweecs Tem, YTO UX
pe3ynbTaTbl BbIPaXaTCA B y3aKOHEHHbIX €AMHNLAX, Pa3Mepbl KOTOPbIX B YCTAHOB/IEHHbIX Mpeenax pasHbl
pasmepam efuHuL, BOCNPON3BOAMMbIM NEPBUYHBLIMU 3TASIOHAMU, & MOTPELLHOCTN UK HeonpeaeneHHOCTb
pe3ynbTaToB N3MEePEHUIA U3BECTHbI U HE BbIXOAST 3a YCTAHOB/IEHHbIE Npegesbl.
[PMI29-99. cTtatbsa 13.1][1]

3.15 TemnepaTtypa Ha Bxofe B Typ6uHy (turbine inlet temperature); TIT: TemnepaTypa Ha BXo4e no
ycnosuam MICO nNpon3Bo/ibHO OnpefenseTcs Kak cpejHemaccoBas Mo NoTOKy CpefHsAs TemnepaTypa 3atop-
MOXEHHOr0 NoToKa Nepes Hanpas/sWMM annapaToM NepBoii CTyneHn TypOuHbI, paccunMTaHHasi no obemy
TennoBoMy 6anaHcy A1 KaMepbl CropaHuns ¢ y4eToM 06LLero MaccoBOro pacxoja Bo3ayxa Yepes KoMnpeccop
1 o6LLero MaccoBoro pacxoga TonamBea.

MpnmeuvaHune — OTHOCUTENLHO TemnepaTypbl rasa nocfie KaMepbl CropaHusi WCMNO/b3YTCA pasnyHblie
onpepeneHns (cM. pucyHok4 n cpopmyny (1)]:
TemnepaTtypa rasa Ha Bxoje a Typ6uHy B ycnosuax MCO cornacHo HacToAleMy CTaHAapTy:
TemnepaTtypa rasa Ha BbIXOf€ U3 KaAMepbl CrOpaHus;
TemnepaTtypa rasa Ha Bxo/ie B CON/IOBOI annapart;
Temnepartypa ropeHus;
TemnepaTtypa ropsumx rasos:
TemnepaTtypa rasa Ha Bxoje B paboyne nonatku nepBoii CTyneHu Typ6uHsbI.
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3.16 TemnepaTtypaHaBbIxoAe n3 TypbuHsbl (turbine outlettemperature), TOT: TemnepaTtypa TopMoXxe-
HMSA NPOAYKTOB CropaHuns, NoKUAaoLWnX TypouHy.
3.17

BblUMC/eHUe HeonpedeneHHocTn no Tuny A [(type A evaluation (of uncertainty)]: Cnoco6 Bbluuncie-
HUS1 HeonpeeneHHOCTN NyTeM CTaTUCTUYECKOrO aHaim3a pesyibTaToB MHOTOKPaTHbIX U3MEPEHWA.
[PMI43—2001. cTtaTtba 4.7)[2]

3.18

BblUMC/IEHNE HeonpegeneHHocTu no Tuny B [(type B evaluation (of uncertainty)]: Cnoco6 Bbiuucne-
HUSI HeonpeaeneHHOCTH, OTINYaLWMIACA OT CTATUCTUYECKOTO aHaM3a pesybTaToB MHOTOKpaTHbIX N3Me-
PEHUIA.
[PMI43—2001, cTaTbs4.7][2]

3.19

HeomnpegeneHHoOCcTb (M3MepeHunii) [uncertainty (of measurement)]: MapameTp, CBSA3aHHbIA C pe3y/b-
TaTOM M3MEpPEHUn N XapakTepusyrLnin paccesiHne 3Ha4yeHWi, KOTOpble MOXHO NpunucaTtb U3MepsieMoi
BE/IMUMNHE.

[PMI29—99. ctaTtbsa 9.20][1]

3.20
pa6ounii aTanoH (working standard): 9TanoH, npeAHa3HaYeHHbIN ANA Nepegayn pasMepa eguHuLbI

pabounm cpeacTBaM U3MepPeHuii.
[PMI29—99. cTtatbsa 12.6][1]

4 (O0603HayeHus

O603HaueHns1 Be/IMYMH, NCNOMb3YeMbIX B HACTOSILLEM CTaHAapTe, v eANHNLbI U3MepeHuii NprBeAeHbI B
Tabnuue 1.

Ta6nuua 1— O603HAYEHUS N eAUHMLbI U3MEPEHUI NapamMeTpoB, ONpeAensieMbiX NP NCTbITAHUAX

OG6o3HaueHre napameTpa no

cTaHgapTy
EavHuua nsmepenns
HavmeHoBaHve napameTtpa
MCXXOCYAapcT- napameTpa
mexgyHa-
Bemnounyu
0/IHOM
poaHoMy HauoHaIbHOMY
Cp. C.v, MonpaBoYHbIl KO3(hULNEHT ANSA BbIXOLHOW MOLLHOCTMN -
c,. c*,.. MonpaBoyHbIi Kosqzq:)mwleHT ONA NpUBEAEHNA BbIXOAHOM —
MOLLHOCTM OT YC/I0BWIA, NPU KOTOPbIX BbINOMHANOCH M3Me-
peHne, K HOpManbHbIM YCN0BUAM
c Cc* b MonpaBoYHbIi KOahPNUNEHT ANA NpUBEeAEHUS BbIXOAHOW _
" ' MOLWLHOCTU OT 3ajaHHblX B AOKYMeHTauuu yCnoBuii K HOp-
MasnbHbIM YC/OBUSM
cnr MonpaBouHblii kKoadpduuneHT ana KN4 —
. C MonpaBoyHbIi ko3t duUMeHT Ana npusegenuns KN4 ot —
< . >n o
4 T yCNoBWIA, NpPU KOTOPbIX BbINONHANOCL W3MEPEHWE, K HOP-
MasbHbIM YCN0BUSAM
aar MonpaBouHbIli ko3dhpuumeHT ana npuBegenus KMo ot _
<

3afaHHbIX BAOKYMeHTayunu yCl'IOBI/Iﬁ KHOpMa/sibHbIM yCNOBUAM
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MpoaomxeHne Tabnuuybl 1

O6o3HaueHve napaneTpa no

cTaHgapTty
MeXayHa- MexrocyaapcT-
BEHHOMY 1
POAHOMY HauWOHaNbHOMY
coSv Cos i
C c*.
G.r c* 1
Co.m -
Pr CAsa
HR v o+
HR o»
HRC UyeHs
HRp Q au
b.3
N
M
/ *»uaii 1
K ¥aonr.c
/-
*
\Vj L
h« bl
*#Hno
hp ,nosp
U
Xu

HavmeHoBaHve napameTpa

Koadh hnuymeHT MOWHOCTN 3N1eKTporeHepaTopa

YpenbHas TeENJ1I0EMKOCTb Ta30B NPU NOCTOAHHOM JaBfeHuun

YpaenbHaa Tena0emMKoCTb BO3AyXxa Npu NOCTOAHHOM JaBiie-
HUW Npn yCcnoBun, 4TO OHa NOCTOAHHaA

YaenoHaa Ten/ioeMKOCTb TOMIMBA NPW MOCTOSAHHOM AaBJie-
HUKN

YnenbHaa Tenn0eMKOCTb BbIX/IOMHbIX ra3oB Npu NMOCTOSAH-
HOM AaB/1€HUN Mpn yCNOBUWN, HTO OHa NMOCTOAHHasA

YaenbHblih pacxos TennoTbl MTY. 0OCHOBaHHbIW Ha Hu3well
TennoTte CropaHus TonauBa W BbIXOAHOW anekTpuyeckoit MolLy-
HOCTKN

YaenbHblih pacxos TennoTbl FTY. 0OCHOBaHHbIW Ha Hu3well
TennoTte cropaHus TonauBa U MowHoOcTW ITY Ha BbIXOAHOM
Bany

MpuBefeHHbI yaenbHbl pacxog Tennotel [TY

N3amepeHHbIl 1 BbIYUCIEHHbIV YAENbHBIA pacxos TenaoTsl
rTy

YpaenbHas 3HTanbnusi Bo3fyxa npu Temnepatype [l Ha
BXOAE B KOMNpeccop

YpenobHas 3aHTanbnus BO3Ayxa nNpu TemnepaType Bbixoga
n3 Komnpeccopa T"

YpensbHas aHTanbnus Bo3gyxa npu Temnepatype 7£, yTe-
KaKLWero 3 KOHTPONLHOro 06bema

YpaenbHas 3HTanbnua noToka BO3Ayxa, Bblllejllero w3
BHELHEero oxnagnMTens npu temnepatype fa v BXOAsLLEro B
KOHTPO/IbHbI 06BbEM

YpenbHaa aHTanbnua Bo3Ayxa npu TemnepaType Tm f
oT6éupaemoro 13 nuHuKM oTbopa / B KOMNpeccope

YpaenbHas aHTanbnus Tonausa npu TemnepaTtype 7M noc-
Tynalow,ero B UCTOUYHUK Tenna (kamepy cropaHus)

CpefHsia yfenbHas 3HTaNbnusa ra3oB npu Temnepatype Tob
nocTynawinx B TypouHy

YpaenoHas 3HTaNbNUA BbIX/IOMHLIX ra3oB Npu Temnepartype

YpaenbHas aHTanbnus BbIX/IONHbLIX ra3oB Npu Temnepatype

YpenoHaa aHTanbnNus BNPbICKMBAEMbIX BOAbI WK napa npu
Temnepartype Ha BXOfe€ B KOHTPO/IbHbIN 06bEM

YpenbHaa 3HTanbnus TONAMBa NpW CTaHAApTHOW Temne-
patype * 15 *C

ToK BTOPWYHOI/i OGMOTKM W3MEPUTENbHOTO TpaHcgop-
maTopa

KoadhpuuymeHT TpaHchopmauum HanpsxeHua B TpaHcdop-
martope

EAvHMLa M3MepeHust
napamertpa

KOX/(kr mK)
KOX/(Kr *K)

kMx/ler K

KX/ (Kr-K>

KOXK(KBT -4

KOXK/KBT -4

KOX/KBTY

KOX/KBT 4

KOpK/KT

KK /KT

KOK/KT

KOK/KT

KOK/KT

KAX/Kr

KOK/KT

KIX/KT

KOK/KT

KOK/KT

KIX/KT

A
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MpogonxeHvne Tabnuybl 1

O6o3HaueHve napameTpa no

cTaHgapTy
H EavHuua namcpenns
avMeHoBaHue napameTpa
MexXrocypapcT- p p napameTpa
MexAyHa- NeHHOMY 1
0/IHOM
poAHOMY HauoHanbHOMY
K, X, KoadpchuuymeHT TpaHcopmaumm Toka B TpaHcopmaTope —
T, Gm MaccoBblii pacxog Bo3yxa Ha BXoAe B KOMnpeccop Kr/c
T3 G, MaccoBblii pacxof Bo3jyxa Ha BbIXOAe W3 KomMmnpeccopa Kkr/c
T~ Gx MaccoBblii pacxof Bo3fyxa 4yepe3 YNAOTHEHUA W.'Man npu Kkrlc
yTeuke, noknaalLWwero KOHTPONbHbIA 06beM
Tor MaccoBblii pacxof oT6upaemoro Bo3fjyxa Ha Bbixofe U3 Kric
' KomMnpeccopa
™MCACC _ MaccoBblii pacxos BO3Ayxa Ha oOXnaxfeHue Kamepbl Kkr/c
cropaHus
T CAM _ MaccoBblii pacxon Bo3gyxa ANA HanpaBAsLWKWX fonaTok Kkric
1-i cTyneHn Typ6uHbI
TCA1 — O6wWwunii  MaccoBblli pacxog BO3fyxa Ha oxflaxgjeHue Kr/c
TYpPOUHbI
T H3 <3., MaccoBblii pacxopg BO3AyXa, nocTynawwero so BHeLLIHHl/Il‘/'I Kkr/c
oxnaguTesnb, NOKUAAOLW KA KOHTPONbHbI 06bEM U BXOAALW NI B
Hero
T G OTHOCKUTeNbHas pasHuLa B MAacCOBOM pacxofe Ha BXofe %
MeX/y peanbHbiM U 3KBUBANIEHTHbIM KOMNpeccopamu (To ecTb
OTHOCWUTENbHOE 3KBUBA/IEHTHOE CHWXEHWe pacxoda Bo3fyXa
Ha BXOfie B peasbHblii KOMnpeccop)
T4 GT MaccoBblii pacxof TonnvWea, NOCTynawlWero B KOHTPO/b- Kr/c
Hbll 06BbeMm
T « G, MaccoBblli pacxof ra3oB Ha Bxofe B TypouHy Kr/c
"o Qn MaccoBblii pacxof ra3oB Ha BbIxofe U3 TypOuHbl Kr/c
" an bl MaccoBblii pacxof ra3os Ha Bbixofe W3 AbIMOBOI TPy6bl Kr/c
TB* «-K MprBeaeHHbIA MaccoBblii pacxof BbIXOMHbIX ra3oB Typ- Kr/c
6UHbI
I» o )
_— Recd* (mp> MaccoBblii pacxof BFIPbICKVIBaeMbIX BOAbl WU napa, noc xr/c
Tynawuwux B KOHTPO/bHbI 06beM
G.« MaccoBblii pacxod Bo3fyxa 4Yepe3 3KBUBANEHTHbI KOMM- kr/c
peccop 6e3 NMHU oT6opa BO3AyXa Ha OXNaxeHue, HO C TeM
Xe notpe6neHnemM MOLWHOCTM, Kakoe B peasbHOM KOMM-
peccope
Gnon« MaccoBblit pacxof oT6upaemoro Bo3gyxa B LnuHum ot6opa Kri/c
KoMnpeccopa
N K Yucno nonpaBoYHbIX KO3 PULNEHTOB —
P — MoWHOCTbL KakK hyHKLUS M3MEHSIIOLEerocs napamMeTpa KBT
Prm — MOWHOCTL NpU  3aAaHHbIX WUNW OB EeNnpPUHATBIX HOP- KBT
MasbHbIX YCNOBUSAX
p>" — lMpueefeHHas BbIXofHaA MOWHOCTL I'TY KBT
p> — M3mepeHHasn.'BbluMCNeHHass MOWHOCTbL ['TY KBT
p.* Non o MNpuBeaeHHas BbIXOAHAs 3nekTpuyeckas MOLWHOCTb Ha KBT

BbIBOAHbIX KNeMMax 3nekTporeHeparopa
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MpoaomxeHne Tabnuuybl 1

O6o3HaueHve napameTpa no

MexayHa-
poaHomy

PoH*

Pa

PA*N

P COVH
P ,H,

pu
P i

o rtd)

cTaHpapTy

nexrocyaapct-
acHHOMY 1

HalnoHaIbHOMY

nN;qp

AN-P—
M TB1,

NN

0 MM

0 TpMN

HavmeHoBaHve napameTpa

N3mepeHHas/pacyeTHaa MexaHWuyeckasa BbIXOAHAA MOLL-
HOCTb

MouWwHOCTb, NoTpe6asaemMasn NoAXMmarnL M KOMNPeccopom
oxnaxjawu,ero Bosgyxa

MowHoOCTb Ha BbIxogHOM Bany MY

BbixogHas anekTpuyeckas MOWHOCTb Ha BbIBOAHbLIX K1eM-
Max 3/ieKTporeHepartopa

M3mepeHHas akTWBHAas BbIXOJHAas MOLHOCTb HA BTOPUYHOIA
06MOTKE M3MEPUTESIbHBIX TpaHcopMaTopoB

MouwHOCTbL, NoTpebnsemas KOMNPECCOPOM
MoTepu B TpaHcchopmaTope

MoTepu B TpaHcdopmaTope Nog Harpyskoi
MoTepu B TpaHchopmaTope 6e3 Harpysku
MoTepu B anekTporeHepartope

MoTepu B peaykTope

MpoekTHbie NOTepU B 3/1eKTporeHeparope

OHeprusi NoToka BO3fyxa Ha BXOA4E B KOMMpPeccop, COOoT-
BETCTBYIOLAs 3HAYEHUIO YAENbHOI aHTanbnuu J1

JHeprua notoka BO3jyXa Ha BXOAe B Kamepy cropaHus,
COOTBETCTBYHWL A5 3HAYEHUNIO yAebHOW aHTanbnuun hng

OHeprus notoka BO3AyXa, BbIXOASLLETO Yepe3 YNAOTHEHUS
n/MNn HerepMeTUYHOCTM U NOKMAAIOLLET0 KOHTPO/bHbI 06beM,
COOTBETCTBYIOLAA 3HAYEHUIO YAENBbHON 3HTanbnuu h”

OHeprus NoToKa OXMaxAalLLero Bo3gyxa Ha BXog4e B oxna-
AWTENb. COOTBETCTBYOLAA 3HAYEHUIO YAE/IbHON 3HTaNbnun

OHeprua noToka oxnaxfjawlero Bo3gyxa Ha Bbixoge U3
oxnaguTtena, cooTBeTCcTBylOUWaa 3HaYeHU0 y,qean0|71 3HTanb-
nmn

OHeprua noTtoka BO3Ayxa, 0T6MpaemMoro Ansi 06BLEKTOB,
HaxoAsAWmnXca BHe KOHTPO/NbHOIO o6bemMa, CoOTBETCTBYyOLW as
3HAYeHNo yAeNbHON aHTanbnum Au

JHeprus noToka 0oTOGPaAHHOro Ha OXNaXAeHne Bo3gyxa npu
OTHOCWUTENIbHOM 3KBMBAJIEHTHOM CHWXEHWW pacxoja T a W
yaenbHoW aHTanenuu hal

JHeprus TOMJMBa, MOCTYNaluWero B KamMepy cropaHus,
onpegeneHHas no HU3Wel TenaoTe cropaHus Tonauea (LHV)

JHeprusa notoka rasoB Ha Bxoje B TYp6UHY, COOTBETCT-
BylOLLAA 3HAYEHWIO yAENbHON 3HTanbnum hab

JHeprus NoToka rasoB Ha BbIXOA4e U3 TYp6UHbI, COOTBETCT-
Bylowasi 3Ha4YeHUI0 yAeNbHON aHTanbnuu har

JHeprus notoka rasa, BbIXOAALWEr0 U3 TYP6UHbI, B BbIXOA-
HOM CeYeHUN AbIMOBOW TPy6bl, COOTBETCTBYIOLWAS 3HAUYEHUIO
YAENbHOI 3HTANbNNN 1B,

EAnHULa u3mepeHns
napamerpa

KBT

KBT

KBT
KBT
KBT
KBT
KBT
KBT
KBT

kAx/c

kx/c

KOx/c

Kx/c

kAx/c

kOx/c

kAx/c

kAx/c

kOx/c

KOx/c

kOx/c
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O6o3HaueHVe napamMeTpa no ctaHzapTy
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FOCT P 52782—2007

HavmeHoBaHve napameTpa

OHeprus noTtoka rasa Ha BbIXoAe U3 Typ6UHbI, COOT-
BETCTBYlOWasi 3HAYEHWUIO YAENbHOW 3HTANbNUKU NPU CTaH-
fapTHO TemMnepaTtype W npuBsizaHHas Kk CTAHJAPTHON TeM-
nepaTtype okpyxatujero sosgyxa Il

MpuBefeHHas 3Heprusi noToka rasa Ha Bbixoge U3
TYp6UMHbI, COOTBETCTBYIOLL A 3HAYEHWUIO YAENbHON 3HTaNb-
nMu npu cTaHgapTHOW TemnepaTtype U npuBs3aHHas K
cTaHAapTHOI TemnepaType okpyxaloLwero so3gyxa Ta,

MpuBeAeHHas 3Heprus noToka rasa Ha Bbixoge U3
TYpGUHbI, COOTBETCTBYIOW A 3HAYEHWNIO YAENbHON 3HTaNb-
nMn npu cTaHAapTHOW TemnepaTtype W npuBs3aHHas K
cTaHgapTHoW Temnepatype TO

Huswas Tennota cropaHua TtonnuBa npu 158BC wu
NOCTOSIHHOM fasneHun (LHV)

MexaHuuyeckne noTepu B rasoBoii Typ6uHe
MpoekTHblE MexaHW4YecKkne noTepu B ra3oBoin Typ6uHe

JlyuncTtole 1 KOHBEKTUBHbIE MOTEpPM Tensa Ha BCexX
NOBEPXHOCTAX

Kanopuyeckune notepu tenna (Hanpumep, Tenno, otT6u-
paemoe cucTeMoil oxnaxAeHnsa Komnpeccopa)

MpoeKkTHble WNM U3MEepEeHHble Kanopuyeckue nortepu
Tenna

JHeprus BMPbICKNBAEMbIX Mapa/BoAbl. COOTBETCTBYHO-
was yaenbHon aHTanbnmm

MN3mepeHHas 3Heprus BMPbICKWBAEMbIX nNapa/Bofbl.
npuBeieHHas K NPOEKTHLIM YCNOBUSM NPU HEO6X0A4UMOCTH

CymmapHble notepu asuratensa (Oo € Qa* 0 (* Oi)

Mpupawerune yaenbHoR aHTanbNUMu Tonamsa npu naMe-
HeHWn TemnepaTypbl TOMAWBA OT TEMNepaTypbl OKpyXaio-
ueii cpeabl 0 TeMNepaTypbl Ha BXOAE B KamMepy cropaHus

3ajaHHOe 3HayeHWe MOLHOCTM, onpegensiemoe Mo
cpefgHekBagpaTUYECKUM 3HAYEHUAM HanpAaXeHUa N Toka

Mi3mepeHHOe 3HauyeHune MOLLHOCTKU, onpejensiemoe no
cpegHekBagpaTu4eCKMM 3HAYEHUAM HanpsaXeHua n Toka

CrtaHpapTHas Temnepatypa (15 °C) ans onpegeneHus
yAenbHOW 3HTanbnuu Tonnuea

CraHgapTHas TemnepaTtypa ANs OonpefeneHus yaenb-
HO BHTANbLNUN BO3AYyXa U rasos

TemnepaTypa okpyxatu,ero Bo3gyxa
TemnepaTypa Bo3Ayxa Ha BXoje B KOMNpeccop
TemnepaTypa BO3AyXa Ha BbIXOfe W3 KoMnpeccopa

Temnepatypa noToka BO3AyXa, BbIXOAALWEro uvepes
YNNOTHEHUA N/MNN HETEPMETUYHOCTI U MOKNAAIOLLENO KOHT-
pPONbHbI 06BEM

EfAvHMLA n3MepeHust
napametpa
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OkoHuyaHue Tabnuubl 1

O6o3HaueHve napameTpa no

cTaHgapTy
EavHvua nsmepenus
HaumeHoBaHe napameTpa
MexrocyaapcT- napaveTpa
MeXAyHapogHOMYy NeHHOMy 1
HauoHanbHOMY
Tacr M TemnepaTypa BO3fyXxa W3 BHELWHero oxnaguTens Ha K
BXOJE B KOHTPO/bHbI 06beM
r; Temnepartypa rasoB Ha BXxoge B TYpOUHY K
r an6 TemnepaTypa Bo3gyxa, 0T6Mpaemoro u3 nuHuu otéopa i K
" B KOMApeccope
T.4 ke TemnepaTtypa Tonnvea, NocTynawwero B UCTOYHUK Ten- K
na (kamepy cropaHus)
Tr CpefHsa TemnepaTypa BbIX/IOMHbIX ra3oB K
'6Tm R MN3mepeHHasn npuBejeHHas Temnepatypa Ha Bbixoje u3 K
TYPOUHBI
v AM.rpep MpuBepeHHan cpefHAA TemnepaTypa BbIX/I0MHbIX ra3oB K
ok @ CpefHeB3BelleHHAss mMaccoBas TemnepaTtypa BbIX/iOMn- K
HbIX rasoB Ha BbIXOAE W3 AbIMOBOW TPyOGbl (yCTaHOBKMW
npocToro yukna)
T4 AVBLp|m TemnepaTypa BNpbiCKMBAeMblX BOAbl WKW napa Ha K
BX0O€ B KOHTPO/IbHbI 06bEM
nx HanpseHne BTOPWYHOW OGMOTKM W3MEPUTENbHOrO B
TpaHcdhopmaTopa
n n.x, KN4 FTY. paccynTbiBaeMmblii N0 31eKTPUYECKON MoLy- _
HOCTW Ha BbIBOAHbIX KNeMMax 3feKkTporeHepaTopa v HWU3-
Wwei TennoTe cropaHusa Tonauea
— n. KN4 TTY. paccunTbiBaeMblii MO MOLWHOCTW Ha BbIXOA- -
HOM Bany W HU3Weh TennoTe cropaHus Tonausa
Ye y KoahhMUMEHT NONHOTbLI CrOpaHMsA KaMmepbl CropaHus ¢ -
yuyeTOM BCEX NYUYUCTbIX U KOHBEKTUBHbLIX NOTEPL Tenna
e KN4 Ir'TY. onpeaeneHHblit N0 NpUBELEHHbIM 3HAYEHUSAM -
MOLHOCTW U pacxoja Tonaunea
U M3mepeHHblii/pacyeTHbln KMA4 ITY -
)
nror, / _ i-/l agAnTUBHBIA NoNpaBouHbIi KO3 PULNEHT ANA TeMm- K

nepaTypbl Ha BbIXxoAe U3 TypOuHbI

MpumeuvaHunsa

1 NpegnonaraeTcs, 4TO TemMnepaTypbl BO34yXa WAW ra3oB ABNATCS TemnepaTypaMun TOPMOXEHUSA, eCcnun
o6eMmMn CTOpOHaMMn He OTOBOPEHO WHOe.

2 O6uwee ypaBHeHWe AN yAeNbHOW 3HTanbNuu ra3os cnegywuee: h mft, - *c(l-y.
roe yAenbHas 3HTanbNusa ra3oB Npu cTaHAapTHOW TemnepaTtype. *C Ans aHTaNbNuu.

t — peanbHas TemnepaTtypa rasos. ‘C.

O6bluyHo t0a 0 “C: B aTom cnyyae JU1* O wn h - ft,» cpf. JonyckaeTca npuHuMaTb, 4TO 3aTa TemnepaTypa (t0)

paBHa TemnepaType OKpyxXawliero Bo3jyxa unmn kakoii-nn6o uHoii Temnepartype.

5 KOHTpO/bHbI 06bEM ANS UCMbITAHWUIA
CxemMa KOHTPOJIbHOTO o6bema A/ UCNbiTaHWii BkoYaeT o6n1acTb ¢ 060pyAoBaHNEM U annapaTypoii

['TY, nogsepraemMbiM UCMNbITAHUAM MO onpeaeneHnto pa60‘-WIX XapakTepucTuk, yumntbiBasd HOpMasibHbl€ YyC/0-
BUA Ana obecneyeHus 3afaHHbIX rapaHTvn7|. 370 o6ecneumBaeT 6asnc Ona onpeaneneHna u nnaHMpoBaHUA
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KonnyecTsa, AnanasoHa u no3uuunii ycTaHoBKV NpnbopoBs, HEO6XOANMBIX /1 pacyeTa NOTOKOB 3HEPruu, nepe-
ceKalLL X rpaHnyHbIe MOBEPXHOCTM KOHTPO/IbHOTO 06beMa ANA UCNbITaHWi, a Takke A5 onpeseneHus Teky-
LLMX YCNOBUIA B TEYEHWE UCNbITAHUS 4717 NPUBEAEHUS Pe3yNbTaToB UCMbITAHUSA K CTaHAAPTHLIM YCOBUSAM.

Ha pucyHke la)nokasaH TUNNYHBIA KOHTPOIbHbIA 06BEM NPY UCMbITAHUAX SHEPreTUYeCKo FTY OTKpbITO-
ro uukna c NpuHATbLIMU B CTaHgapTe 0603HAYeHUAMN CeYEHNIE N3MepeHns napameTpoB, HEO6XO0AUMBIX ANA
onpepesieHns TEXHUYECKNX XxapakTepuctmk. CeveHuns namepeHns napameTpoB BHYTPU KOHTPOJIbLHOTO 06bema
npu UCNbITAHUAX MOTYT ObITb UCNO/Mb30BaHbl A5 pacyeTa 6anaHca sHepruu, kak nokasaHo B pasgene 8. Ha
pucyHke 16) npuBeAeH 3TOT Xe BapuaHT KOHTPO/IbHOro 06bema C 0603HAYEHUSAMU CEYEHUA NPUHATLIMU B
0TeYEeCTBEHHOV NPOMbILLIEHHOCTY.

OBawWwkxwM  TonWBO* BbIX/10MHbIe ANT MUKW
OdppnstowHd6 T o T BO+ BbIx/omnHble SnakTpblueons
EBAYyX  BApuMamsammi ratu BIOLLIOCTb
YBoTOM>» MoTepn

PucyHok 1 — KOHTpPO/bHbI 06bEM NPU UCNBITAHUAX 3HEPreTuyeckoi MTY
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MpuBefeHHYI0 HOMEHKNATypy CeuyeHwli cnegyeT MCMNOMb30BaTb TOMbKO A/ NPVMEPOB BbIYUCIEHWIA
HacToslLLero ctaHaapTa.

TUNUYHBIA KOHTPO/bHbLIV 06bEM Npu UcnbiTaHuax ['TY A MexaHNn4eckoro nNpMBoAa nokasaH Ha pUCyH-
Ke 2.

OdbysiBMKUNIA TCnammO <«
WipsNBe*N| BoxnonHy™*

O603HayYeHNa NPUHATBIX B CTaH4apTe ceyeHunin npu ucnoitTaHnsax MY nunsmepsemblie B HUX NapameTpbl,
a Takxe BapuvaHT NMPUHATOrO B OTEYECTBEHHOI NPOMbILLIEHHOCTM 0603HaYeHNs ceveHnit npuBeaeHbl B Tab-
nmue 2.

Ta6nuya2 — HomeHkIaTypa CEYEHMN KOHTPOIbHbLIX 06EMOB NPY UCAbITAHUAX TTY 1 N3MEPSEMbIX B 3TUX CEYEHUNAX
napameTpos

CeueHusi U3mepeHus
napameTpoB No cTaHAapTy

HaumeHoBaHue nokasartenei MN3mepsiemble napameTpbl
mexrocygapcT- p p P
mexyHa-
BEHHOMY 1
poaHOMy
HaLoHaIbHOMY
1 H OKpyxatLuii Bo3gyx Temnepartypa, aB/neHne, BaXHOCTb
2 B Bxopn B komnpeccop Temnepartypa, AaB/ieHne
3 K Bbixog U3 komnpeccopa TemnepaTypa, AaBneHue
4 Ton Cmecb Tonnuea C BMpbICKMBAEMOW Pacxon, TemnepaTtypa, [JasneHue,
cyb6cTaHunei cBoiicTBa Tonnmea
5 KC Bbixo 13 kamepbl cropaHusa HeT namepsaembix BenuunH (N/A)
6 r Bxoa B Typ6uHy HeT nsmepsembix senuuunu (N/A)
7 T Bbixion Typ6MHbI Temnepartypa, AaBfieHne
8 BbIX TP Bbixnon n3 AbIMOBON TPy 6 bl Temnepatypa
B I OneKkTprnyeckas MOWHOCTb AKTUBHAA MOWMHOCTbL, KO MULNEHT
MOUW/HOCTKU, YacToTa, TOK NPU CylU,ecT-
9 BYWOLLEM HaNpsXeHUu
B MouWHOCTbL Ha Bany KpyTAwwnit momeHT, yactoTa Bpa-

weHns potopa
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OkoHuaHue Tabnuubl 2

CeyeHvs 3MepeHus
napameTpoB no cTaHfapTy

HanmeHoBaHve nokasaTeneii M3mepsieMble napameTpsl
mMexrocygapct-
mMexayHa-
BEHHOMY U
poaHomy
HaLnoHanbHOMy
10 not (tenn, MoTepwu Tennosble. mexaHuuyeckue,
MeXx. 3n) anekTpuyeckme
MpumevyaHune — PekomeHAyeTCA yuyuTbiBaTb /to6ble AONONHWTENbHbIE MOTOKW, nNepecekawulime

NOBEPXHOCTb KOHTPO/NIbHOTO 06bema ANA UCNbITAHWUN.

BenununHa notepb HyxHa A/ onpefeneHns 3Heprum BbIX/I0NHbIX ra3oB 'Y 1 BKAOYaAET BCe MOTOKU
3HEeprumn, NoknaalLwmne NpUHATBIA KOHTPOSIbHBI 06BeM ANS NCNbITaHUA. K Takum noTepsm 06bIYHO OTHOCATCA
noTepu TeMNI0BOro U3nyyeHus, NoTepu B NOAWNMHUKAX N pefyKTope, MOTepU B reHepatope 1 TensoBble nore-
pv. MNpyMep nocnefHero Buaa noTepb — paccenBaHve TenNa n3 cUCTeMbl OX1aXAeHUS BO3AyXa B KOMMpecco-
pe 1 13 KoTna-yTuamnsaTopa naporasoBoil yCTaHOBKM.

O6bIYHO BENNYMHA MOTEPb Masio BAUSAET Ha pacyeTHYH BENIMYNHY SHEPTUY BbIXOMHbIX ra3os 'Y, nnoa-
TOMY pacyeTHas Be/IMYnMHa noTepb 4acTo UCMNOSb3yeTCA Kak NOCTOSAHHAsA NPOEKTHaA BennynHa. icknoyeHnem
ABNSAETCA Tenso, 0TO6paHHOE OT OXNAaXAA0LWUX CUCTEM, KOTOPOE MOXET ObIThb ONpefenieHo, onepupys n3me-
PEHHbIMW PacxofoM, TeMnepaTypoii naasneHvem paboyeii cpeapl.

6 [lloprotoBKa K UCMbITAHUAM

6.1 O6uume NnonoxeHNs

WcnbiTaHna AomkHbI 6bITb NPOBEeHbl B COOTBETCTBUM C paboyeil nporpamMmmon, yunTbiBatoL e nonoxe-
HMA HACTOALLero cTaHAapTa Y MeCTHbIE YC/I0BYSA, U COr/TacoBaHHOW C 3aMHTEPECOBaHHbIMI CTOPOHAMU.

6.1.1 [loroBOpeHHOCTU Nepep npoBefeHNeM UCnbliTaHUA

Ha pe3ynbTaTbl UCMbITAHWA 3HAYNTETBHO BAUSIOT MHOXECTBO (DakTopoB. M03TOMY UCMbITAHUS JO/MKHbI
6bITb TLWaTENIbHO CNPOrpaMMMpoBaHbl, OpraHM30BaHbl U NMPOBEAEHbI TaK. YTOObI pe3ybTaTbl UMENN HauBbIC-
LUY0 MPaKTUYECKN JOCTMKUMYIO TOYHOCTb.

6.1.2 Llenu ncnbitaHunsa

Lienbto Mo6bIX UCMbITaHW SABAAETCA onpefeneHne xapaktepucTuk I'TY B COOTBETCTBMU C NpeaBapu-
Te/IbHbIMWN NNaHNPOBaHMEM U [,OrOBOPEHHOCTAMM, TaKMMK Kak: COrflalleHnsa Ha NocTaBKy, TEXHUYeCKMe AOKy-
MEHTbI MO KPUTEPUSIM MPUEMKU WCMNbITaHWsA, TpeboBaHMA chaun «Mof K/I4», corfalleHus no noctaBkam
3HepreTuyeckoro o60pyAoBaHuns, KOHTPaKT Ha 06cayXusaHme N T. 4.

6.1.3 YxyfALweHune xapakTtepucTuk

YxyfweHue xapaktepuctuk 'Y B TeyeHune aKcnayataummn ABAseTcs 06bl4HbIM ABIEHNEM U JO/IKHO pac-
CMaTpMBaTbCA NPV OL,EHKe OKOHYaTEeIbHbIX pe3y/bTaToB NPUEMOYHBIX UCTIbITAHNIA. YXyALWeHne xapakTepuc-
TUK I'TY npoucxoamT B MeEPBYI oyepefb OT 3arpA3HEHMs M 3pOo3uUM ras3oBOro TpakTa, a Takke WM3Hoca.
HekoTopble BUAbl YXyALLIEHNA XapaKTepUCTUK U3-3a 3arpA3HEHNS MOTYT GbiTb HEATPaNN30BaHbl O4NCTKOW KOM-
MOHEHTOB B ra30BO3/yLLIHOM TpakTe.

B 60/blIMHCTBE CNyyaeB rapaHTuyM o6ecneyeHus xapaktepucTuk 'Y galTcs ¢ y4eTOM COCTOSHUS
o6opyaoBaHus. PekoMeHAyeTcs, YTOObI KOHTPaKTbI MeX Ay CTOpoHaMu onpeaensanu nepuos BpeMeHu, Korga
060pyf0BaHNe CUATAETCS «HOBbIM M UMCTBIM», M OFrOBapyBan, HYXXHO N1 pa3peLlaTb KOPPEKTUPOBKY XapaKkTe-
pUCTUK, Korga o6opyaoBaHne UCMbITbIBAIOT 3a Npefenamm 3Toro nepuoga.

MoapobHaa MeTOA0/0TNA O TOM. Kak BCe 3TO OCYLLeCTBUTb Ha NPAKTUKe, MOXET 6bITb MoJlyyeHa U3 cpas-
HUTENbHBIX UCNbITAHUIA, NCCNefoBaHNI XapakTePUCTUK BCEro napka yCTaHOBOK, U3 MPOrHO3MPYOLWLUX KPUBbIX
YXyALWEHUS XapakTePUCTUK UAN APYTUX METOAO0B. HY)XXHO 3aMeTuTb, YTO AeiCTBUTE/NIbHOE N3MEPEHMNE yXyAaLle-
HMA MOCPeACTBOM CPaBHUTENbHbIX UCMbITAHUIA Yepes KOPOTKMe NeproAbl BPEMEHW ABNAAETCA 3aTpyAHUTENb-
HbIM MO MPUYMHE TOrO, YTO CTENEHb YXYALIEHUA U HeOoNpenesieHHOCTb U3MEPEHUA MMET cousmepumble
BE/INYNHbI, U B CUTY TOTO, YTO B TEHEHME BPEMEHU CAAYMN B 3KCM/TyaTalmnio KOHTPOIMpyeMble napameTpbl MOryT
n3MeHaTbCA. Monpaska Ha yxyflieHne MOXeT 6biTb aaANTUBHOW UM MYyNbTUMNIMKATUBHON N MOXET npume-
HATLCA K pe3ynbTaramM UCMbITaHUa Un rapaHTusam, npegoctasnaembim no 'Y, kak nokasaHo B 8.3.2.5.
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CornalieHune no NpYMEHeHVIo NoNpaBoK Ha yXyAleHne K pedynbTaTtam WCNbiTaHUA No onpegeneHunto
pabounx xapakTepucTuK ABASAETCSA CTPOro KOMMEPYECKMM BOMPOCOM, pellaeMbiM MeXay 3auHTepecoBaHHbI-
MV CTOPOHaMMU.

6.1.4 Bonpocbl NpoekTMpoBaHus, COOPKN M NOATOTOBKMN K MYCKY

HeobxoAnMo yyecTb cnegyoLine pekoMeHgauuy npu paspaboTke Tpe6oBaHWil K TOYHOCTU USMEpPUTENb-
HOIN annapaTypsbl, KaMbpoBke (/MM TapupoBKe), AOKYMEHTaLUN N pa3MeLLeHU0 NOCTOSHHON (LWITaTHOW) 1
BPEMEHHOI n3MepuTenbHol annapaTypbl, UCNO/b3yeMOW B TEYEHUE AAaHHOTO UCTbITAHUSA:

- eC/lM B TeYeHMe NCNbITaHNA NIaHMPyeTCA UCNO/b30BaTb MOCTOSAHHO YCTAHOB/IEHHYIO U3MEPUTE/BbHYIO
annapartypy, TO peKoMeHAyeTCs BbINOMHUTL MO Mepe BO3MOXHOCTU Ha 60/lee paHHeli cTaany npoekTa Tpebo-
BaHuA nogpasgena 6.4. Takke pekoMeHyeTcs pacCMOTpeTb BO3MOXHOCTb MPOBeAEHUs KanmbpoBky nocne
UCMbITAHNA UIN 3aMeHbl ee BPEMEHHOW n3MepuTeibHOM annapartypoii:

- NpW NPUMEHEHNN BPEMEHHO N3MepUTENbHON annapaTypbl peKOMeHAYeTCA, YTOObI MPOEKT NO3BONSN
06cnyxnBaTh OTAeNbHblE COeANHEHUS U CEKLMN KaHaN0B N3MEPeHNs faBneHuns, TemnepaTyp u anekTpuyec-
KnX nogcoeAnHeHui. [1ns Toro Ytobbl yA0BAETBOPATH TPEOyeMbIM OrpaHMyeHMAM No HeonpeeneHHoCTH pac-
X0A4,0MepOB, PEKOMEHAYETCS CNO/b30BaThb BbINPAMUTENN 3MOPbI CKOPOCTENR NoToKa:

- NAaH pasMelleHVs n3MepuTesnbHol annapaTypbl 4O/MKEH ObITb TaKUM, Kak 3a,aH0 B AaHHbIX rpaHuuax
ANS HeonpefeneHHOCTU U3MEPEHUIA, N. HACKO/IbKO MO3BOISIET 06CTAHOBKA, JaBaTbh BO3MOXHOCTbL NOATBEPX-
[aTb “3MepeHne KpUTUYeCKMX napameTpoB Ha WCMbITaHUK (Hanpumep, faBfeHus, TemnepaTypbl, pacxoga
TOMN/MBA, BbIXOAHON MOLLHOCTH).

6.2 MeToanka ucnbiTaHui

WcnbiTaHns no onpefeneHuio xapaktepuctuk Y cnefyeT NpoBOAUTL HA OCHOBE METOAUKN UCTIbITAHWUIA,
KoTopylo paspabaTbiBaloT Ana obecneyeHnss NoApPOOGHOrO PyKOBOACTBA MpU NPOBEAEHUN WUCMbITaHUA. ITa
MeTOoAVKa AONOMHAET KOHTPaKTHble 0653aTeNbCTBa U Pa3bACHSAET CNOPHbIE BONPOCHI N0 KOHTpakTy. OHa fon-
XHa obecneynBatb NnaH feACTBUA AN NPOBEAeHNA UCMbITaHUA. [lo NpoBefeHns UCNbITaHN MeToAMKa A01-
XHa OblTb cOrnacoBaHa BCEMW 3aMHTEPECOBaHHbLIMW CTOpOHaMW. B MeToAuKy MCNbITaHMIA pekoMeHayeTcs
BK/OYaTb CeayroLmne qaHHble Y TEXHONOTUN UCTbITaHWIA:

- OCHOBHbIE YC/TOBUS UCMbITAHWI U rapaHTuid;

- KpUTepuun NpMemMKun UcnbiTaHuii, Heo6XxoANMble AN 3aBEPLUEHNS UCTIbITAHWIA;

- TPaHNYHble CeYeHNss KOHTPO/IbHbIX 06bEMOB, MecTa AaTUvKoB N3MepSeMbIX NapaMeTpoB:

- noApobHoe onucaHve M3MepuTenbLHOM annapaTypsl, BKAOYas TUMbI, pacnofioxeHwe n TpeboBaHns K
Ka/IMbpoBkKe;

- TpeboBaHusA K BpeMeHn paboTbl Ha pexumax gns ctabunnsaumm napameTpos A0 Hayana NnposefeHns
N3MepeHns AaHHbIX;

- nogpobHoe onucaHue npasua o6palleHns c TONAV BOM. BK/loYas MeToAunKy B3ATUS Npob Tonavea, one-
pauuii c HUM. METOA0B aHann3a, NepuogMYHOCTb B3ATUSI NPO6, a Takke NoAPo6HY MHopMaLuio no pacnpe-
feneHunio ay6nupoBaHHbIX 06pasuoB TOMAMBa ANA KaXAOW napTuv, BKA4Yas o6pasubl, nognexalyme
XPpaHeHuto Ha criyyai AoNoHMTENbHOTO aHanusa:

- [onyCcTMMbIV AnanasoH yCNoBWiA XpaHeHUs TONIMBa, BKI0Yas ero KOMMNOHEHTbI U 3HaYeHne TensnoThbl
cropaHus;

- TpebyeMble yCNoBuA aKkcnayaTaumm, HanpruMep Harpyska npu ucnbiTaHWAX, YacToTa BpalleHus, nepe-
YeHb A0MNYCTUMbIX OTK/TIOHEHWIA NapamMeTpOB B NpoLecce UcnbiTaHuii (CM. Takxe Tabnuuy 9);

- Tpebyemble YPOBHU YNCTOTbl 060PYAOBaHNS U MHCMEKL MU Nepes UCTbITAHUAMMU:

- MeTOAWKY pacyeTa yXyALeHUs XxapakTepucTurk:

- perucTpauyuio 3anucei napaMmeTpoB v HAOIOAEHUA NPU NCNbITAHUSAX;

- YMCNIO NYCKOB NPU NCMbITAHWUAX U NPOAO/MKUTENBHOCTb HENPEPLIBHOW paboThl MPY KaXA0M NycKe;

- YacToTy cbopa AaHHbIX, KpUTEpPUN NPUHATUA 1 0TOPAaCbIBAHUS AAHHBIX;

- MeToj KOMOMHMPOBAHWA MYCKOB NPU UCMbITAHUAX AN ONpefeieHnss OKOHYaTeNlbHOro pesynbrara
UCNbITAHWUIA;

- 4MCnoBble 3HaYeHNa NapameTpoB, KPUBbIE N aNrOPUTMBbI /19 KOPPEKTUPOBKM MPW YCNOBUSX, OTINYAI0-
LLMXCS OT 3afaHHbIX;

- TpeboBaHWsA K XpaHeHUIo AaHHbIX, XpaHeHWIo JOKYMEHTOB, paccbl/ike AaHHbIX M 0TYETOB MO UCMbITa-
HUAM;

- MeTog, NpoBeAEeHUs COrlacoBaHnsa U JOKYMEHTMPOBAHUSA Kakux-nmbo N3MeHeHWn B MeTomnKe UCMbl-
TaHuii;

- Ccnoco6 JOKYMEHTUPOBaHUS 3ajaHHbIX NapameTpoB yrnpasneHnsa FTY A0 1 nocne UcnbiTaHuii.

6.3 MoparotoBKka UcNbITaHUi

O6opyfoBaHne fOMKHO ObITb FOTOBO K HAAEXHOW paboTe Npu NOMHOW Harpy3ke 40 Havana UCnbITaHWs Ha
mecTe. 11 BHOBb NOCTPOEHHbIX YCTAHOBOK PEKOMEHAYETCS NPOBECTU UCNbITAHMS BCcamoe 6aunxaliluee Bpems
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nocse 3aBepLIeHNs npoLecca BBoAa UX B aKkcnyaTauuto. [119 ycTaHOBOK, KOTOPbIE Y)Ke HaXoAsATCA B KOMMep-
4yeckoii akcnnyaTauun, UcnbiTaHnsa cnegyeT NPOBOAMTL NPW YACTOM M HEMOBPEXAEHHOM COCTOSHUN. HekoTo-
pas cTeneHb YXyAWeEeHWs TEXHWYECKOro COCTOSAHMA MOXeT ObiTb AOonylieHa, ecnium 3TOo CornacoBaHo B
KOMMepYEeCKMNX KOHTpaKTax.

PykoBoauTe b ucnbiTaHUAMM AO/MKEH HA3HAYaTbLCSA CTOPOHOW, MPOBOASALLEN NCNbITaHUSA. HasHauYeHHbI
pyKOBOANTE b UCMbITAHUAMU AO/HKEH ObITb OTBETCTBEHHBIM 3@ MPOIECCUOHAbHbIA YPOBEHb NPOBEAEHNS
UCMbITaHW N NPUMEHATb HACTOALLMIA CTaH4aPT Kak pyKOBOACTBO M0 UX BbINOMHEHMI0. MpeaBapuTenbHO corna-
coBaHHas MeToAMKa UCMbITaHWUi fo/MKHA ObITb 6a31COM A/151 TPOBEAEHNS NCMbITAHWUNA.

[lo ucnbiTaHunii BCce CTOPOHbI, BOB/IEYEHHbIE B MPOLECC UCMNbITAHWIA, AOMKHBI CornacosaTh creayloLive
NOJIOXEHUSA:

- MpoBefeH 0OCMOTP BCEW yCTAHOBKM C BbiSiB/IEHUEM t06bIX HEA0CTATKOB B 060pyA0BaHMM B METOAMKAX,
KOTOPbl€ MOTyT NOB/IUATL HA UCMbITAHWE MO ONpefeneHnto XapakTepucTyk;

- MpoBejeHa MHCMEKUNS CUCTEMbI N3MepPeHUS pacxofa TonvBea:

- MpoBefeHa MHCMeKuns n ouncTtka (NMpombiBKa BO BPeMs OCTaHOBa C NpefBapuTenibHON pyyHOli npo-
MbIBKOIA. eCNi HE06X0AMMO) ionaTok komnpeccopa Y. Bce KOMNOHEHTbI AO/KHbI ObITb YACTHIMU U TOTOBLIMY
K UCMbITaHWIo;

- Yron noBopoTa BXOAHbIX HanpasAsoLWMX 10NaTok KOMNpeccopa NpoBepeH UsMepeHnemM 1 oTperynu-
poBaH B COOTBETCTBUU CO cneuudrkauusamMmm no ynpasneHuto, npy HEo6Xo4MMOCTH:

- Temnepartypa rasa Ha Bxofe B TYpOVHY KOHTPO/IMPYeTCs Mo TeMnepaType BbIX/IOMHbIX ra30B 1 4pyrum
thakTopam, NMEeLLMM OTHOLLEHNE K 3TOMY KOHTPOJIHO;

- KanmbpoBka (noBepka) BCex BPEMEHHbIX CPeACTB N3MepeHus 6bisia NpoBejeHa 0 YCTaHOBKM Ha Mec-
TO, a AelicTByOWME cepTUdUKaThl (CBUAETENLCTBA) GblIN BblgaHbl B TEYEHME MOCAELHUX 12 Mec 1 UMenn
OTMETKM HaLMOHabHbIX UM MeXAYHapOoAHbIX nabopaTopuii;

- pacnonoXeHne U kayeCTBEHHas yCTaHOBKa BCEX BPEMEHHbIX 1 BXOASALLMX B COCTaB YCTaHOBKM N3Mepu-
TeNbHbIX CPeACTB COOTBETCTBYIOT UX KAMOPOBOYHbLIM CBMAETENLCTBAM U CEPUIHLIM HOMEpaM.

- obecneyvyeHo U3MepeHNe BbIXOAHON 3/IEKTPUYECKOI MOLLHOCTH, BKIOYas KO3 (PULMEHT MOLLHOCTH (Ha
BbIXOA4HOM Bany u/vnv nonesHol, no Heo6xoANMocCTH);

- 0b6ecneyeHbl cnucTemMa cbopa faHHbIX 4151 NOCTOSIHHOTO KOHTPOJ1S1 BCEX HEOOXOAMMbIX NapamMeTpoB 1
neprvoauYHoCTb cbopa faHHbIX;

- obecneyeHbl cucTeMa cbopa faHHbIX, KOTOPble MOTYT ObITb CHATLI ONepaTopoM, Y NEPUOAUYHOCTL CHO-
pa faHHbIX;

- MpefycMOTPEHO NCMONb30BaHNE ONepaTMBHbIX pacneyaTok ¢ akpaHa Ans 40N0HUTENbHON UHhopMa-
LK. KOTopasi MOXeT BK/oUaTh BCebs 3anncy BpeAHbIX BIOPOCOB YCTAHOBKM U 1t06ble Apyrie aBapuiiHble cur-
Hasibl. KOTOPble MOTYT MOBANATL HA NPOBEAEHWNE NMPUEMOYHbIX UCMbITAHWN;

- MMeeTcs Nnogpo6Has nporpaMmMa Bcex UCNbITaHWiA, BKIOYas MPOAO/IKUTENbHOCTb BCEX UCTbITAHWIA;

- onpefeneHbl pexuMbl paboTsl M HACTpoiiku I'TY (Hanpumep, NoakYeHbl 06X04HON KaHan nepenycka
unu 6olinep, NnpoTnBoobnefeHUTeNbHAA cucTemMa, cucTemMa nepenycka Bo3gyxa us komnpeccopa nT. 4.);

- UMEITCS B HA/IMYMU NpeaBapuTesbHbI 1 NOCNEAHWI aHaIM3bl TONUBA (C onNpeaeneHneM NA0THOCTM
1 TENN0ThI CrOpaHnsa ToNAnBa) 415 YA40CTOBEPEHUS, YTO OHO COOTBETCTBYET NPOEKTHOMY;

- onpefeneHa MeToAONOMMA 1 YyacToTa B3AATUA 06pasL0B OCHOBHOrO Tonavea. Konvyectso oT60poB
06pasLoB, XpaHUMbIX 3KCM/lyaTaHTOM, KOMaHAa, NpoBOAsLLas UCTbITaHUSA, 1 Pe3epBHbI 06paseL, AO/KHbI
6bITb COrnacoBaHbl 40 UCMbITAHWIA, 1 onpeaeneHbl Ha3BaHus nabopaTopuii, MPOBOAALLMX aHaNn3 TONMBa.
AnsaTnx Lenei gonyckaeTca MCNO/b30BaTb NEPEHOCHbLIE ra3oaHann3aTopbl, eCn MX TOYHOCTb Y/0B1EeTBOPS-
eT TpeboBaHMAM HacTosLWero cTaHaapTa,;

- NepcoHan umeeTcs B 4OCTATOYHOM KonmyecTBe, o6nagaeT HE06X0AVMbIM ONbITOM A5 NPaBUbHOM
3Kcnayaralmm CpefCcTB M3MEPEHUIA 1 ANs c6opa AaHHbIX N0 UCTbITAHNUSM;

- nMerTcsa aPPEKTMBHbIE UHAMKALNA U CUCTEMA ABYXCTOPOHHEN CBA3W, YTOObI NOKa3biBaTb Ha4yano u
KOHeL, ucnblTaHuii, BpeMs BbIAEPXKU Ha pexymMax A5 3anMcu nokasaHuii usmMepuTebHbIX NPMG0opPOB.

6.3.1 MNoparoTtoBka o6opyfoBaHns

TwarenoHas NoAroToBKa ucnbiTaHuii F'TY ABASeTCA OYeHb BaXKHOW. STy NOArOTOBKY He cnedyeT pac-
cMaTpuBaTh Kak YacTb 06bIYHOTO NpoLecca caaym B aKCnyaTaluio yCTaHOBKU. KOTOPYHO cieayeT NoABEPrHyTh
3aHOBO NMPMEMOYHbIM UCMbITAHNAM. O6bIYHOW NPaKTUKON ABSAETCH TO. YTO NOCTAaBLLMK 060PYyA0BaHUS NHCTEK-
TUPYeT YCTaHOBKY, KOTOpas [0/MKHA NPOUATK UCMbITaHMS, N ob6ecneynBaeT MHCTPYKL el Takke 1 N0 BOCCTaHO-
BUTE/bHbLIM Onepauusm, KoTopble TpebylTca nepef nNpoBeAeHMEM UCMbITaHWA. B nwbom cryyvae nepeg,
MCNbITaHUAMK YCTaHOBKA A0/KHA ObITh NepefaHa B pacnopskKeHue noctasLuyvka 4158 06Cnef0BaHNSA UYNCTKN.
OTYEeT O rOTOBHOCTU, KOTOPbIV MOKa3bliBaET, YTO 060pyA0BaHME AO/HKHBIM 06pa30M NOATOTOBIEHO K UCNbITAHN-
AM. JO/MKEH ObITb BbIMyLEH A5 BCeX CTOPOH, CBA3aHHbIX C OpraHusauueil —ucnoiTatesnieM yCTaHOBKY, A0
nNpoBeAeHNs UCNbITaHUA.
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6.3.2 CornaweHus 06 U3MeHeHUN NporpamMmmMbl UCNbITaHN

Jio6ble M3MEeHeHUs NPOrpaMMbl UCMbITAHWIA NO ONpeAeeHNI0 XapakTepUCTHK fO/MKHbI 6bITb cornacoBa-
Hbl 10 3aBEPLUEHNA UCMbITAHWUI ¥ BblAaHbl HA PYKU B NIMCbMEHHOM BUAe BCEM CTOPOHAaM, NPUHUMAIOLLMM y4yac-
TNe B UCMbITAHNAX.

CornacosaHue cnegyeT NPOBOAUTL BCEMWU CTOPOHAMU, NPUHUMAOLWUMN yYacTue B UCMbITAHUAX, ANA
BbIPabOTKM MHEHUS, BbINK NN NPOBEAEHbI NPEALIECTBYIOLME UCTNbITAHNA B COOTBETCTBUN C METOAMKONR UCNbI-
TaHWii noonpeaeneHnto XxapakTepUCTUKM PYKOBOACTBAMMW HACTOSILLEro cTaHapTa. lNocne AoCTMKeHUs corna-
LIEeHMA UCMbITaHNIo MpucBanBaeTcs cTaTyc ouLManbHOro UCTbITaHUSA.

6.3.3 lMporpamma 1 MecTo NpoBefeHna UcnbelTaTeNbHbIX Npoueayp

B nporpammy ucnbiTaHuii cnegyeT BKAYaTh Kak MHMMYM NocnefoBaTenbHOCTb paboT, npegnonarae-
Moe BpeMsi NPOBeAeHUs UCMbITaHnA 1 TpeboBaHNA NO OMOBELLEHNI0 CTOPOH. Takxe J0/MKHbI ObITb BKIOYEHbI
TexXHoNnornyeckne onepauum u npoueaypbl, Takme Kak NoAroToBka UCMbITaHUS, NPOBeAEeHMe UCMbITaHua 1
cocTaB/fieHVe oTyeTa C pesynbTatamy UCNbiITaHniA. MecTo NpoBeAEeHUst [O/MKHO 6biTb Ha3HAYeHO No MecTy
aKcnyaTauum ycTaHOBKU MW B APYTUX UCMbITATENbHBIX LeHTpax, rae paboyve ycnoBusa npyuemMaemMbl 4as Bcex
CTOPOH.

6.3.4 lMpepBapuTenbHble AeNCTBUA [0 NCNbITAHWA

Bce cTOpoHbI, NpMHUMatoL e yyacTue B UCMbITaHUSX, AO/MKHbI ObITb B COOTBETCTBUU C NpefBapuTesb-
HbIM corflalleHeM CBOEBPEMEHHO NMMCbMEHHO yBeJOM1EHbI 119 TOr0, YTO6bI OHU UMENN HeobxoanMoe Bpems
[N5 BbICbI/IKM OTBETA M NOArOTOBKU NepcoHasna, 060pyA0BaHNs Unm AokyMeHTauuu. Vindopmatmsa o BHECEH-
HbIX U3MEHEHUAX U AOMOSTHEHUAX A0/DKHA ObITb HE3aMeAIMTEeNbHO foBejeHa 0 CBEAEHUS BCEX CTOPOH.

6.3.5 3anucu, npegwecTByOLWwmne NCNbITAHUIO

Pa3mepsbl 1 ousnyeckoe cocTosiHme y3n0B u geTtanei {g/mHa, guameTpsbl 1 Naowaan NpoxoaHbIX ceye-
HWIA) T TY. HeobxoAMMble ANA PaCHeTOB U APYTUX Lieneid UCbITaHns, 4O/MKHbI 6bITb ONpeAeneHbl n3anucaHsl 0
Hauana vcnblTaHnsa. CepuitHble HOMepa ngaHHbIe N3NacnopToB Y3/10B NAeTasneil peKOMeHAyeTCA 3anmncbiBaTb
AN naentTudpmkaumm nenoityemsix I'TY n BcnomoratensHoro obopyaosanus. PekomeHgyeTcs ngeHTunum-
poBaTb BCe CpeAcTBa U3MepeHus, a MoAenn 1 cepuitHble Homepa 3anucbiBatb. JomkHa 6bITb paspaboTaHa
UV 6bITb 4OCTYNHOW OKYMEHTALMS MO PaCYETHbIM UM CKOPPEKTUPOBAHHbLIM fi@HHbIM A1 TOT0, YTO6bI MPOBO-
OVTb HEe3aBWCVMMYK NPOBEPKY asropuTMOB, MOCTOSHHLIX BENUYMH, MaclTaba, Koppekuuit KanmbpoBskw,
CMeLLeHnn, 6a3nNCHbIX TOYEK, NEPeBOA0B U3 OAHON CUCTEMbI EAVNHNUL, B fiPYTYIO.

6.4 V3mepuTenbHasa annapaTypa u MeToAbl U3MepeHUii

6.4.1 O6uwme TpeboBaHuA

OTOT pasgen onvucbiBaeT N3IMepUTESIbHYI0 annapaTtypy, MeToAbl ¥ Mepbl NPefoCTOPOXHOCTH, KOTOpbIE
[OJDKHBI 6bITb UCMONB30BaHbI NPY UCNbITAHUAX ITY. X Y3/10B U CUCTEM B COOTBETCTBMM C HACTOALL MM CTaHaap-
ToM. B Tex cnyyasix, korga B JaHHOM pasfesie 0TCyTCTBYeT cneundukayms, kacalowasnca Kakmx-1mbo npume-
HAEMbIX CPEeACTB M3MepUTeNbHOW annapaTypbl U METOAOB WM3MEPEHUSsl, OHW [AO/MKHbI CTaTb NpeaMeToM
cornalleHuns CTOPoH, NPUHUMAaKLLMX yYacTue B UCNbITaHNAX.

MprMeHeHVe COBPEMEHHbIX 3/IeKTPOHHOI annapaTtypbl MYCTPOWCTB COBMECTHO C perncrpaumvein KoHTpo-
NMPYEMbIX KOMMbIOTEPOM AaHHbIX U CUCTEMOW 1X 06paboTKn ABNAETCA NPeANOYTUTENbHBIM A1 NONyYeHUs
[JaHHbIX U pe3yNbTaToB UCMbITAHWI C HaMBbICLIEN CTeNeHbo TOYHOCTU. [lonyckaeTcs pyyHas 3anuchb ¢ aHaso-
roBbIX NPMBGOPOB B C/yyasX, Korga ucnonb3yT HeaneKTpuyeckme cpeicTaa nsMepeHus.

Kpome n3meputensHoii annapartypbl ¥ MeTOL0B U3MEPEHUS, ONMMCAHHbIX BHACTOSILLLEM CTaHAapTe, MoryT
6bITb NPUHATBLI HOBbIE TEXHOIOTMWN UMETOAbLI U3MEPEHUS 418 UCTIbITAHW NooNpeAeNeHnio XapakTepucTuk npu
YC/I0BUW, YTO OHN COOTBETCTBYIOT TPE60BaHNAM N0 MakCUMasibHbIM HEONPeAeIeHHOCTAM, 3afaHHbIM B HACTO-
AlleM cTaHgapTe.

CTOPOHbI, NPUHUMAatOLLME YYacThe B UCMbITAHUAX, AO/MKHbI 060pyA0BaTh MECTO UCNbITAHWIA U pa3pabo-
TaTb pacuyeT 3afaHHol HeonpeaeneHHOCTH A8 NOyYeHUs pesybTaToB UCMbITaHW C HAUMMEHbLLER NpakTu-
YecKoil HeonpeAeeHHOCTbIO.

OKoHuaTenbHas HeonpeaeneHHOCTb Pe3ybTaToB UCNbITAHUIA [0/MKHA OblTh YHUKANBHON ANA KaXAoro
UCMbITaHWA U3-3a pas/IMymnii B nocTaBke, NCNOJIb3YeMOro Tonanea, KoadhULMeHTOB YyBCTBUTENBHOCTH yCTa-
HOBKW. N3MepUTeNbHOI annapaTtype 1 xapakTepucTukax npuBogMMoro o6opyaoBaHus.

[nsa obecneyeHuns HafeXHbIX U TOUYHBIX PE3YNbTaTOB UCTbITAHUA B HACTOALLIEM CTaHAapTe yCTaHOB/EHbI
npepensl ANS HeonpefeneHHoCcTn TpebyeMbiX U3MepeHuii, a Takke AN AONYCTUMbIX U3MEHEHUA paboynx
napameTpoB B TeueHue ucnbiTaHusas. CymmapHasa HeonpefesieHHOCTb OKOHYaTeIbHOro pesynbraTa Ucnbita-
HUIA f0MKHAa BbITb paccynMTaHa B COOTBETCTBUN C METOAUKAMY HACTOSILLLErO CTaHAapTa U MCNob30BaHa UCK/Io-
YATENbHO A7 OLUEHKM KavecTBa MpOBefeHUs ucnbiTaHus. [oMmkHbl 6biTb paspaboTaHbl pacyeThbl
HeornpeaeneHHOCTN, NpeALwecTBYOLLE UCNbITAHWAM, U MOC/e NCTbITaHWiA.

HeonpefeneHHOCTbIO NOCAe UCMbITAHNI MOXHO NpeHebpeyb Nocne cornalleHns CTOPOH, NPUHUMato-
LMX y4yacTue B UCNbITAHUAX.
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[na cpaBHUTENbHBIX UCMbITAHWUIA, B OT/IMUME OT a6COJIOTHOIO YPOBHA NapaMeTpOB UCMbITaHUS, onpeje-
NeHne HeonpeeneHHOCTN OT/IMYaeTCs, Tak Kak OXXuaaemblil pesynbTart — 3TO pasHuLia B 3Ha4EHUAX MOLLHOC-
™ umm KMNJ[ — vHaa BenuuvHa, Hexenu abCoNoTHbIA ypoBeHb napameTpoB. [eiCTBEHHOCTb WCNbITaHNA
OCHOBbIBaeTCs Ha BbIGope NoaxoasLleli U3MepuTenbHO annapaTtypsl 1 onpefeneHun HeonpeaeneHHocTen
Takvm obpa3om, YTob6bl HeonpeAeneHHOCTb NpeaAcTaBsaaNa OTHOCUTENbHO HU3KWUI NPOLEHT OT OXMAaemol
pasHuULbl B 3HAYEHUAX.

6.4.1.1 HeonpepeneHHOCTb N3MepeHns

B obuiem cnyyae, HU O4HO U3MEPEHNe WK UCTbITaHWe He SIBASI0TCA COBEPLUEHHBIMU, U HEYETKOCTU
ABNSATCSH B KOHEYHOM UTOTe NPUYMHONM MOTPeLIHOCTM n3mepeHuii. CnegoBaTenibHO, pe3ynbTaT U3MepeHus
ABNAETCHA TONbKO NPUBIMKEHNEM K 3HAYEHMIO U3MEPAEMOI BEMYMHBI, TO eCTb Cneundryecknm Ka4ecTBoM B
npouecce naMepeHns. NMpUMeHNTENbHO K UChbITaHUAM [TY 06LWMA TEPMUH «M3MepsieMas BeNnyHa» MoxeT
0XBaTblBaTb MHOFO Pas3/IMYHbIX KOMMYECTBEHHbIX MokasaTenei, Hanpumep TEN0BYK MOLWHOCTL MTY. KN4
YCTaHOBKU, 3/IEKTPUYECKYIO U/ MEeXaHNYeCKyH MOLLLHOCTb, MacCOBbI pacxof BOAbl UK napa, Temnepatypy
nnu gasneHne xuakux cped. NogpobHas nocnefoBaTelbHOCTb OTCEXMBAHUSA HeoNpeLeneHHOCTU n3mepe-
HUA npusBefeHa B nNpunoxeHun A. TMpumeHeHve aHasiM3a HeonpefeneHHOCTU K WCMbITaHUAM uMeeT
crnefytwouue uenu:

- AeMOHCTpaLmsa COOTBETCTBUS METOAVKWN UCMbITaHWi HeonpeAeneHHOCTH, 3ajaHHOl B HacTosALEeM
cTaHpapTe;

- CHWXEHWe pucka NPUHATUSA OLLMBOYHOIO PeLLEHNS MPU OLLEeHKEe Pe3yibTaToB:

- onpejeneHne BKnaja Kaxaoro usmMepeHus B CyMMapHyto HeonpeaeneHHocTb;

- obecrneyeHne MexaHM3Ma NoBbILLIEHNSA KayecTBa UCMbITaHus.

AHanuns HeonpegeneHHocTel AO/MKEH BbITb BbINO/HEH TaK. YTOGbI UCMbITAHUS MO BbITL CNNAHMPOBa-
Hbl Cc 06ecneyeHnem COOTBETCTBMNA MaKCMasibHbIM AONYCTUMbIM HEONPEeAEeNEeHHOCTAM, NPUBEAEHHbIM B Ta6-
nuue 3. Pacyet MakcumasnbHOM HeonpeaeneHHOCTU BbIMOHAKT, UCNOMb3Ys 3afaHHoe Npeae/bHoe 3HaYeHne
AN KaX[0ro n3mepeHunsi, COBMECTHO C COOTBETCTBYOLWMMU KO3 PULMEHTaMMN YyBCTBUTENbHOCTY Ana 'Y,
noasepraemMoil ucnbiTaHnsaM. OTOT pacyeT facT CyMMapHylo npegesibHy0 HeonpeAeneHHOCTb UCMbITaHUs.
HekoTopas cnyyaiiHasa yacTb OL,eHOK HeonpeeneHHoCTel MoXeT 6bITb OCHOBaHa Ha MMetoLL.eMcsl onbITe.

PekomeHayeTcs BbIGpaTh KONMYECTBO U TUM M3MEPUTENbHbIX NPMOGOPOB AN KaXA0ro napameTpa, naToT
BbI6OP A0/HKEH MPUBOAWTbL K HEONPeLEeNeHHOCTU, PaBHOW UMM MeHbLUeli cyMMapHoli HeonpeaeneHHoCTH
UCMbITaHUSA.

[lomxeH 6bITb BbIMOMIHEH aHaIN3 HeONpeAe/IeHHOCTY MOCe UCMbITaHNS, YTOObI MoKasaTb AeCTBUTE Nb-
HOe KayecTBO UCMbITaHuA. Ecnn pesynbTupyloliee 3HayeHne nocse UCnbITaHua NpeBocxXoAnT AonyCTUMYIO
CYMMapHyo HeonpeAenieHHOCTb UCNbITaHUSA, TO HEO6XOAMMO NPUHATL PeLleHre 0 NpuemMke 1an oTopakoske
nCMbITaHNSA.

[lo npoBeAeHNsA NPUEeMOUYHbIX UCTbITAHWI peKOMEeHAYEeTCA CornacoBaTth NCNOb30BaHNE YNCNOBbIX AaH-
HbIX N0 CyMMapHOIi HeonpeeneHHOCTHN K pe3yibTaTam 3aBepLualoLmx aKCnayaTaLnoHHbIX cnblTaHuii. Korga
paccunTbiBaeTCA HeonpeeneHHoCTb U3MePEeHUst OTHOCUTE bHbIX YPOBHEN XapakTepucTuk, TO BaXKHO, YTOObI
[ANA BCex nokasaHwii NpmbopoB criyyaiHas 1 cucTemarnyeckas norpeLHocTu, CBA3aHHbIe C 3annucsiMm, obiin
N3BECTHbI.

6.4.1.2 MakcuMasibHble AoMYyCTUMble HeonpeeeHHOCTH

[ns gocTmkeHnsa HavBbICLLEN BO3MOXHOI TOYHOCTW pe3yibTaToB UCMbITaHWA 0b6a3aTenbHbIM TpeboBa-
HVeMm fiBNsieTCA HasHavyeHve MakCMMasbHbIX AONYCTUMbIX HeonpeaeneHHOCTen N3MepuTenbHbIX NPUGopPOB,
YCTPOWCTB UM NapameTpoB.

B TeyeHne NoAroToBkM UCMbITAHUA NO OnNpegeneHnto XxapakTepUcTUK fO/KHbI ObiTb OLeHEeHbl METOAbI
N3MepeHnsa 1 oTKanMbpoBaHbl NPMGOpPLI M annapartypa 418 NOATBEPXAEHUS X COOTBETCTBUA HeonpeaeneH-
HOCTAM, NpuBeAeHHbIM B Tabnuue 3 415 yCTaHOBOK, MPOU3BOAALLMX 3N1EKTPOIHEPTUIO.

Tab6nuya 3 — MakcumanbHble JONYCTUMbIE HEONPELENEHHOCTU

. MakcumanbHas
M3mepuTtenbHbIii npu6op nan napameTp HEOMPEAENEHHOCTb MpumeyaHne
BapomeTpuyeckoe gaBneHue +0.05 % HeonpepeneHHoCTb U3MEPUTENbHOro npubopa
TemnepaTypa OKpyxatoLliero sosgyxa ro2K HeonpegeneHHoCTb U3MepUTENbLHOro npubopa
OTHOCUTENbHas BAAXHOCTb +2 % HeonpefgeneHHOCTb n3mepuTenbHOro npubopa
Vi3MepeHnst 3NeKTPUYECKON MOLLHOCTH r0.2% HeonpepgeneHHoOCTb n3MepuTenbHOro npubopa
TpaHcopmaTop Toka ro.2 % OKBMBANEHTHO Knaccy ToyHoctu 0,2
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OkoHuaHue Tabnuubl 3

. MakcumansHas
WN3mepuTenbHblii npuéop nnu napameTp MpumeuaHue
HeonpeaeneHHoCTb

TpaHcdopmaTop HanpsxeHns +0.2% OKBUBAJIEHTHO Knaccy ToyHoctn 0,2

MexaHudeckass MOWHOCTL (KPYTALLNiA +1,0% HeonpeaeneHHOCTb U3MEPUTENBLHOTO Npu6opa
MOMEHT)

YacTtoTa BpaljeHus Bana 10.2S% HeonpeaeneHHOCTb N3MEPUTENLHOTO nNpubopa

[laBneHune razoo6pasHoro Tonnmea 1 0.25% HeonpeaeneHHOCTb N3MepuTenbHOro npuéopa

Temnepatypa razoo6pasHoro Tonnmsa + 0.2 K HeonpepaeneHHOCTb N3MePUTENIBHOTO NpnGopa

TennoTta cropaHus ra3oo6pasHoro Ton- +0.5% CymmapHasa HeonpeaeneHHOCTb cocTaBa rasa
nuea

MaccoBblii pacxop razoo6pasHoro Ton- +0.5% CymmapHas HeonpejeneHHOCTb TemnepaTypbl,
nnea faBneHnsi, 06bEMHOTo pacxoja 1 coctaBa rasa

TemnepaTypa XWUAKOro Tonanea +0.2K HeonpegeneHHOCTb U3MepuTenbHOro npubopa

TennoTa cropaHus XuWAKoro Tonnnea +1.0% CymmapHas HeonpefeneHHocTb nabopartop-

HOro aHanmsa
MaccoBblii pacxof Xugkoro tonansa +0.5% CymmapHasi HeomnpefeseHHOCTb  06BEMHOTO0
pacxofa v TemnepaTtypbl

TemnepaTypa Ha BbIXOAe U3 TypOUHbI +3K HeonpegeneHHocTb M3MepuTenbLHoro npuéopa

MoTepn gaBneHnsa BO BXOJHOM YCTPOIii- +50 MNa HeonpefeneHHOCTb M3MEPUTENBHOTO Npudopa
cTBe

MoTepun gaBneHnsa B cMCTeEME Bbixsona +50 Na HeonpeaeneHHOCTb N3MepuTenbHOro npuéopa

6.4.1.3 Kanunbposka

KannbpoBka, kak COBOKYMHOCTb Onepavuii, ycTaHaBIMBaLWMX Npu 3afaHHbIX YC/I0BMAX COOTHOLLEHNE
MeXY 3HaYeHNEM BeINUMHBbI, NOTYHEHHOW C MOMOLLBIO JaHHOTO CpeACcTBa U3MEePEHUIA, U COOTBETCTBYOLLUM
3HaAYEHUEM BE/IMYMHbI, ONpeAeIEHHbIM C MOMOLLLI 3TasIoHa C LieNbio onpeaeneHns 4eCTBUTENbHbIX METPO-
NIOTNYECKNX XapakTepucTuK 3TOro cpeacTea n3mepenus [1]. obecneunBaeT BXOAHOE KOIMYECTBEHHOE 3HaYe-
HVe AN KOPPEeKUWW WM KOMNEHCauWW W3BECTHOW MOrpeliHoCcT!, BO3HMKAKLWEeRn OT cucTeMaTnyeckoro
adhdhekTa, aTakke KOIMYEeCTBEHHOE 3HaYeHne OCTaTOYHON HeonpeeneHHOCTN (CTaHAapTHOW HeonpeaeneH-
HocTu no Tuny B. [2]), koTopoe TpebyeTcs AnA onpefeneHns CyMMapHoi cTaHAapTHOW HeonpeseneHHoCcTH
OKOHYaTesIbHOro pesyibTara UCMbITaHNS.

Mpubopsbl 1 ycTpoiicTBa, HEOOX0AMMbIE 4715 ONpeAeeHNs XapakTepMCcTK B COOTBETCTBMU C METOAUKON
UCMbITaHWNA, AO/MKHbI ObITb 0TKANMOPOBaHbLI N0 UCXOLHLIM 3Ta/IOHaM /18 06ecneyveHuns, rae 3To BbINOAHUMO,
NVKBUAALUN CUCTEMATUYECKOTO 3hheKTa B BbIOPAHHbIX N3MEPUTENAX U MPOBEPKM hakTa, YTO UX Heonpeae-
NIEHHOCTN HaX0AsATCS B COOTBETCTBUM C MAKCUMasibHbIMW HEONpPeAeNEHHOCTAMN, NPUBEAEHHbIMY B Tabnuue 3.

Kann6poBka fo/mkHa BKIYaTh B ce65 3HaUMMble TOUKUM, OXBaTblBalLme pabounii fmanasoH, oxugae-
MbIli Ha UCMIbITAHKAX N0 ONpeAeneHnio XapakTepuCTrK, aTakke yueT acpdekta ructepesuca. Ecnv gns vcnbita-
HWIA No onpefeneHnio XapakTeprucTK NCNOMb3yT NPMGOPLI 1 YCTPOICTBA YCTAHOBKM, CMOHTMPOBAHHbIE Ha
MecTe, TO Tpebyemass kannbpoBka MOXET ObiTb 3aBeplueHa C MOMOLLb0 paboynmx 3TasoHOB. AHANIOTMYHO
KannbpoBOYHbIe NPOBEPKN HA MECTE BPEMEHHOTO UCNbITaTENIbHOr0 060pyA0BaHUS MOTYT 6bITh NPOBEAEHSI,
MCNosb3ysi paboune 3TasioHbI.

KoppekTrnpoBKka n3amepuTenbHOro npubopa Uan CUCTEMbI BOTHOLLEHUN CUCTEMATUYECKON NOrPeLLIHOCTH,
BbISIB/IEHHOI MpuW KasIMbpoBKe, MOXET ObiTb BbINOSIHEHA WM KOMMEHCAUMen cuctematmyeckoro adpdhekra
anrebpanyeckn fo6aBNsseMoli NONpPaBKoW, AN YNC/IOBLIM NOMPaBOYHbLIM KO3(PPULNEHTOM, MPUMEHSAEMbIM K
pesynbTaTy nsmepeHuns. B Tex cnyyasx, Korga npu UCnbITaHUSAX No onpefeneHno XapakTepucTukK MCNob3yoT
3/1eKTPOHHbIE CUCTEMbI COopa AaHHbIX, KOPPEKTUPOBKA CUCTEMATUYECKOTO BMAA OTK/OHEHWS C MOMOLLbIO
nonpaeku MOXeT ObITb 3aMEHEHa NCNO/Ib30BaHUEM KPMBbIX MO/IMHOMUA/bHON perpeccuu, nosyvyaembiX MeTo-
[OM HauMeHbLUMX KBaApaTOB, OCHOBbLIBASICb Ha Ka/MOPOBOYHbLIX [JaHHbIX WCXOLHOrO 3TasioHa U
COOTBETCTBYIOLLENO 3/IEKTPOHHOIO CUrHaa N3MepUTesIbHOro npruéopa.

Heo6x04MMOCTb NOBTOPHOW KANMGPOBKM faTUNKOB ONpeAeNsoT 415 KOHKPETHbIX YCI0BUIA MCNOb30Ba-
HWS N0 peKOMeHAAL MM U3roTOBUTENSA AaTumKa.
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6.4.2 W3mepeHue faBneHus

[na obecneyeHnss HaMBbICLLEHR CTENeHN TOYHOCTU N3MEPEHUS AO/KHbI GbITb CNOb30BaHbI NpeaBapu-
TeNbHO OTKanMbpoBaHHbIe NpeobpasoBaTenn AaBeHUs, NPUHLNM AeCTBUSA KOTOPbIX OCHOBAH HA CEHCOPHO
TEeXHUKe, TakoW Kak Nbe3o, eMKOCTHas U T. 4., C TEMNepaTypHOI komneHcauneid. Takke MOXHO MCNOb30BaTb
MaHOMeTPbI YNPYroro Tuna, Takne kak MaHomeTpbl Tuna U-o6pasHoi unm npamoi Tpy6ku, MaHOMETpbI C BECO-
BOI1 Harpy3koi bypgoHa napyrue.

MeTogonorus, 4Yacno v TMn Npubopos, NCNOJb3yeMbIX A1 U3MEPEHNS AaBNEeHUs, [O0/KHbI ObITh Tl a-
Te/IbHO OLEHEeHbI, NPUHMMAas B pacyeT 3HauyeHne 1 avana3oH U3MeHeHns napameTpa, Tpe6oBaHne K TOYHOCTH,
a Takxe koniebaHne 3aaHHOro pacxoja v KOHCTPYKLUI0 060pyJoBaHNS.

M3meputenun gasneHuns fomKHbl 6bITb YCTAHOB/IEHbI TaKMM 06pa3oM, YTOObI HUKaKWe AOMONTHUTE bHbIE
MOrPeLIHOCTH, Co3AaBaeMble OKPYXarLWwnmMy YCIOBUSAMUN, TaKUMK Kak UsnyyeHve, Bubpauuns u T. 4.. uam yteu-
Kamu 13 TpybonpoBoja U coeMHUTENbHBIX C(DUTUHIOB, HE YBE/TMYMBAIN HEONPEAENEHHOCTb NMOKa3aHWIA.

6.4.2.1 BbapomeTpuyeckoe gaBfieHne

Ab6CoNTHOE aTMoctepHoe faBfieHne cnefyeTt U3MepsTb gaTynkamm 6apoMeTpuyeckoro gasneHus,
0TKaNMbpoBaHHbLIMM C MaKCUManbHOW HeonpegeneHHocTbio 0,05 %. Mprnbop foMKeH pacnonaraTbCa CHapYXu
No60ro 3aKpbITOro NOMELLeHVS BYCTAHOBUBLLENCS 1 3aLLMLLEHHOR Cpefie Ha YPOBHE, paBHOM BbICOTE pacno-
NI0XeHunsa ocn cummeTpum Bana 'Ty.

[JaHHble 6apoMeTprNYECcKOoro AaBneHns oT MECTHON MeTeoCTaHLMM NCNOo/b30BaTh 3anpeLLeHo.

6.4.2.2 [laBneHue Ha BXOJe B KOMMNpeccop

[laBneHue Ha BXofe B KOMNPECCOpP ONpefenstoT Kak AaB/eHne TOPMOXEHNSA, JOCTUTHYTOE Ha BXoAe B
Komnpeccop. OHO ABNsieTCA abCONOTHLIM AaBneHnemM, 6asmpyoLnmcs Ha anrebpanyeckoin cymme 6apomert-
puyyeckoro faBneHnst, MaHOMeTPUYECKOro CTaTUCTUYECKOTO AaB/eHUSA NANHAMUYECKOTro AaB/eHuns, Korga atu
3HaYeHNs U3MepPSIOT 1 OLLeHNBAKOT OTAENBHO.

[JnHamunyeckoe gasneHne 06bIYHO PaCcCUNTLIBAIOT, UCNO/b3YSA CPELHIO CKOPOCTb U M/IOTHOCTL BO3AyXa
B CEYEHUU, rae U3MepsIoT cTaTtucTuyeckoe gasnerHne. OTy CPEAHIO CKOPOCTb pacCUUTbiBalOT, UCMNO/b3Yys
naowajb NoNepeyHoro Ce4eHns B aTOM CeYEeHNN N HOMUHA/bHbIV pacxog,

Ecnu Bo3ayxo3ab0pHOe yCTPOWCTBO, WYMOryLWNTe b UK UIbTP OTCYTCTBYIOT, TO laB/1eHNe Ha BXoe
cnefyeTt paccmaTpusartbh Kak 6apomeTpuyeckoe fasreHue.

B Tex cnyvasx, korgacpefHsas CKopocTbycoenHuTenbHoronaHua komnpeccopa nam B6nsm neMHnc-
KaTHOro KOMNPeccopHoro Bxofa Hwxke 20 M/C. cTaTUCTUYECKOE AaBfieHne MoXeT ObiTb M3MEPEHO TONIbKO B
ofiHOM Touke. B cnyyae, Koraa ckopocTb cBbille 20 M/c, cTaTuCTUYeckoe fasnieHne 6epyT kak cpegHeapudme-
TUYecKoe 3HayeHne nokasaHuini Tpex ToYeK M3MEPEHNS, PacnoNOXEHHbIX CUMMETPUYHO, HACKOMbKO 3TO BO3-
MOXHO B CEYEHUN, NEPEHANKYIAPHOM K OCPEAHEHHOMY TEYEHUIO.

[na 06BEKTOB 3aMKHYTOrO LiMK/1a MeToAVKa U3MepPEHNS faB/eHNs Ha BXOAE B KOMMNPeCcCcop f0/MKHA ObITb
TaKoWi xe, Kak MeToauka usmMepeHus, paspaboTaHHasn 415 faBNeHNS Ha BbIXO4E U3 KomMnpeccopa.

6.4.2.3 [aBneHune Ha BbIX04€e U3 TYPOUHBI

[laBneHve Ha Bbixofde U3 TypbuHbl ONpefensioT Kak cTaTtuyeckoe gaBfeHne, JOCTUTHYTOe Ha dhnaHue
Typ6UHbI (MOC/e BbIX/IONHOIO NaTpyoka) A1 CoeMHEHNSA C BbIXI0MOM (MM BbIXOAHOM (hiaHLe pereHeparo-
pa, ecnv NCnosb3ylT pereHepaTUBHBIN LK) TEM Xe CaMblM CNOCO60M, Kak v AN AaBNEHUS Ha BXOAe B KOM-
npeccop. CtaTucTnyeckoe AaeneHne 6epyT kak cpegHeapudmeTyeckoe 3HauyeHne nokasaHuii Tpex Toyek
N3MepeHNs, pacrnosioXeHHbIX B NoNepeyHoM ce4eHUn CUMMETPUYHO, HACKO/IbKO 3TO BO3MOXHO.

Ecnu rasoxof oTcyTCTBYeT, TO cTaTU4Yeckoe AasneHne Ha Bbixofde 6epyT Kak 6bapomeTpuyeckoe faB-
NeHue.

B Tex cnyyasx, korga B BbI6paHHOM CEYeHWM CyLLeCTBYIOT YC/T0BMSA BbICOKOIO rpagneHTa CkopocTn ngas-
NIeHNs. MeTofbl U3MepeHus cnefyeT cornacosarb A1 obecrneyeHuns npeAcTaBuTeIbHOCTN OLLEHOK CpejHeB-
3BELUEHHOr0 Aas/fieHns. B nNpoTMBHOM criyyae MOXeT OblTb pacCMOTPEHO pacyeTHoe faB/ieHne B Bbixsione
OTHOCUTE/IbHO BHELLHWX YCMOBUA.

6.4.2.4 [laBneHune Ha BbIXOfe N3 KOMNpeccopa v Ha BXoAe B TypouHy

Ecnu temnepaTypa Ha Bxofe B TypbuHy onpefenseTca KOCBEHHbIMWU MeTOAaMU, TO MOXET CTaTb HE06X0-
OVMbIM U3MepeHne AaBneHns Ha BbIXOAe 13 KoMMpeccopa Uan Ha BXxofe B TYpouHy.

CraTuueckoe faBfieHve cnefyeTt UamMepaTb O4HUM AATYUKOM UM HECKONLKUMU, MO cuTyauumun. B cnyyae
YCTaHOBKN HECKONbKMX AATUNKOB 3HaUYeHVe AaBNeHUs [OMKHO ABNATLCA cpefHeapupMeTnieckum pesynbTa-
TOB U3MepeHwuii. uHammyeckoe faBneHne cnefyeT paccynTbiBaThb N0 OLEHEHHON cpefHeli CKOPOCTM B COOT-
BETCTBYIOLLEM CEYEHUN.

6.4.2.5 [laBneHune razoo6pasHoro ronavnea

[ns onpefeneHnsa NNOTHOCTU ra3oo06pa3HoOro TonsaMea Npu ycnoBusaX, CyLLeCTBYIOLLNX B IMHUN NOAAYN,
fJaBneHune ra3oobpasHoro Tonavea cnegyeT U3MepsiTb BMecTe C TeMnepartypoi ra3o06pa3Horo Tonavnea BToY-
Kax. pacrnosioXXeHHbIX HACKO/IbKO BO3MOXHO 6/1vke K TONJIMBHOMY pacxofoMepy 1 BBEPX MO TEYEHMIO OT Hero.

19



FOCT P 52782—2007

6.4.3 N3mepeHue Temnepartypsbl

Mpubopsbl, pekoMeHayeMble 418 U3MEPEHUs TeMnepaTypsbl, cnegyLine:

- TepmoMeTpbl conpoTuerieHus no FOCT P 51233;

- Tepmonapsbl no FOCT P 8.585;

- XWAKOCTHbIE NMPo3payHble TePMOMETPbI.

[pyrue yctpolicTBa usmepeHus TemnepaTypsbl, Takme kak TepMUCTOPbI, TaKXKe MOryT 6bITb UCNOb30BaHbI
npu YyCNOBUK, YTO OHWN JOMKHBIM 06pa3oM oTKannMbpoBaHbl U MMEIOT HeonpeaeeHHOCTb, COOTBETCTBYHOLLYIO
OorpaHuYyeHnsaM, NpuBeAeHHbIM B HACTOSALLEM CTaHAapTe.

Kaxgblii npubop, ncnonb3yemblii 418 UCNbITAHWS, 4OMKEH GbITb 0TKANMOPOBaH.

B cnyvasx, korga remnepaTtypy noToka usMepsitoT ¢ AUHaMUYEeCKOi cocTaBNsoLWen TemnepaTypbl, npe-
Bocxogsauein 0.5 K. cnegyeT ncnonb3oBaTb TEPMOMETP C TOPMOXEHWNEM CPefbl B TOUKE 3MepeHuns (Tepmo-
MeTp U3MepeHuNs TemnepaTtypbl TOPMOXEHUSA) WU, HAOOOPOT, COOTBETCTBYIOLLYIO NONPaBKy OTHOCUTENbHO
N3MepeHuii, NPoBeAEHHbIX 3TaNOHHbIM AaTYMKOM.

6.4.3.1 TemnepaTypaBO3gyxa Ha Bxofe

B 3aBMCUMMOCTM OT YyCTAHOBNEHHOTO KOHTPOJIbHOTO 06bema A1 UCNbITaHUiA TemnepaTtypa Bo3gyxa Ha
BXOJle paBHa Uiv TemnepaTtype oKpyxalolLero Bo3fyxa, Ui TemnepaType Ha BXo4e B KoMnpeccop.

6.4.3.2 TemnepaTypa oKpyxatLLero sosgyxa

Mpubopsl, Tpebyowmnecsa ANA U3MEPEHUsa TeMNepaTypbl OKpyXatoLero Bo3ayxa, cnegyer yctaHasnu-
BaTb B MecTe, re CTpya BO3Ayxa nepecekaeT 3afaHHblii KOHTPO/IbHbIA 06bEM 4R UCMbITAHWA, 06bIYHO Y Cek-
U unbTpaunm Bo3gyxo3abopHoro yctpoiictBa. Ocobasi OCTOPOXHOCTb TpebyeTcs Ana 3awuTbl U
9KpaHMpPOBaHUS TeMMNepaTypHbIX 4aTYMKOB OT CONTHEUHBIX U MHbIX UICTOYHWUKOB U3/TyHEHNS, a TakkKe OT BbICOKOWA
(6onee 10 m/c) CKOPOCTM BO3AYLLHOIO MOTOKA Yepes YyBCTBUTE/bHbIN 3/IEMEHT.

B cnyyae HeckonbKkux I'TY. yCTaHOB/IEHHbIX B OANH UN HECKO/IBKO PAAOB UK B LLAXMaTHOM Mnopsifke ¢
CUCTEMOW OXNaXAeHUsA cnapuTenbHOro Tuna uamn 6e3 Hee (B COCTaBe CUCTEMbl BO3AYyXONOAroTOBKM), Npn60-
pbl A4NA onpeAeneHns B3BELLIEHHOr0 CpeAHero 3HayeHa TeMnepaTypbl OKpYXXatoLero Bo3gyxa v BaXHOCTH
[OMKHbI 6bITb YCTAHOBNEHbI B MECTaX, r4e rpaHnyHble MOBEPXHOCTN KOHTPONLHOTO 06beMa A5 UCMbITaHWi
NOAXOAAT Hanay4LWw M obpasom.

Yuncno npnbopos f0MKHO 3aBUCETL OT (DOPMbI 1 pasmepa cucTemsl UNbLTpaLny Bo3ayxa Ha Bxoge. Tem-
nepartypy cnefyet n3amMepsitb, kKak MUHUMYM, YeTbipbMs Npubopamu, paBHOMEPHO pacnpeaeseHHbIMU No no-
Laan nonepeyHoro cevyeHns BXoAHOro yyactka. PekoMmeHayeTca pasmellatb, kak MUHUMYM, OAVH AaTuHuK Ha
Kaxgble 10 M2nnowann nonepeyHoro ceyeHns noToka Ha Bxoge. B cnyvae, korga cylecTsyeT HepaBHOMep-
HbIA TpohnIb TeMNepaTypbl B NONEPEYHOM CEYEHUM, YACIO0 AATHMKOB AO/HKHO YBE/IMUNBATLCA COOTBETCTBEH-
Ho. Ecnuv pasHuua mexay MUHUMabHON 1 MakcuManbHoi TemnepaTypamu 6onblue 5 K. kak 1 B cnyyae, korga
HaxogsLieecs psagaom o6opyAoBaHne yCTaHOBKN SSBASETCA UCTOYHUKOM FOPSAYNX CTPYIA, HanpaB/ieHHbIX Ha BO3-
[yx03a60pHOe yCTPOWCTBO, TO MPUYMHA ITUX ABMEHUI [O/MKHA OblTb UCCNefOBaHA U. TAe 3TO BO3MOXHO,
JMKBMOMPOBaHA.

6.4.3.3 TemnepaTypa Ha BXofe B Komnpeccop

TemnepaTypa BO3yxa Ha BXO[e B KOMIMPECCOp MOXET ObITb UCNO/Ib30BaHA A1 pacyeTa banaHca aHep-
rvn. Ee cnepyeT nsmepATb npubéopamu, UMeLWUMn MakCMMasbHy0 HeonpeaeneHHoCTb, paBHyto 0.2 K. Ana
pacueTa cpefHEero 3HauyeHus cregyeTt UCNOMb30BaTh, MO KpaliHell Mepe, ABa faTuuka, a nokasaHusa — CHU-
maTb 0jHOBpeMeHHOo. Ecnin TeMnepaTypy U3aMepsaoT B MecTe, rfie CKOpoCcTb Bo3fyxa cBbiwe 10 M/c. TO usme-
PEHHYI0 TemnepaTypy cnefyeT CKOPPeKTMPOBaTh C NOMOLLbI0 PaCCUYUTAHHON JUHAMUYECKOW cocTaBNsAoLL e
TemnepaTypbl TOPMOXEHUSA, UCMOMNb3YA BbIYUC/IEHHYIO CKOPOCTL BO3ayXa.

B cnyyae npumeHeHus B aKcniyatauun ncnaputesibHoro oxnagnutens uim apyrux aspo3osibHbiX CUCTEM
HeobxoAnmo obpalaTte BHUMaHUe Ha BbIGOp TOUEK M3MepeHus, 4Tobbl NpeAoTBpaTMTL NO6OYHOE oxnaxae-
HMe YyBCTBUTE/IbHbIX 3/IEMEHTOB AAaT4MKOB TeMnepatypbl npyu 6oMbapaMpoBKe BOASAHBLIMU KanasamMu.

6.4.3.4 Temnepartypa Ha Bxoge B TypbuHy (TIT)

Pa6oTa 'TY npv 3agaHHO HacTpoiike TemMnepaTypbl B TEYEHUE UCTbITAHWI ABNSETCS O4eHb BaXKHON AN
onpegeneHns TepMorasognHamMmnyecknx xapaktepucTuk. O6bi4HO I'TY NPOEKTUPYIOT HA OCHOBE TemnepaTypbl
Ha BXo/e B TYpOUHy, KoTOpas, 3a UCK/TI0YEHNEM CNeLnanbHbIX Crlydaes, TakuX Kak TYPOuHbI 3aMKHYTOrO LMKna,
He nogAaeTcs UMepeHuto B peanibHOi AelicTBMTeNbHOCTW. Mo3aToMy TemnepaTtypa Ha BXxoAe B TypouHy MoxeT
6bITb ONpeAenieHa To/IbKO KOCBEHHbIMU Crocob6amMu, OCHOBaHHbLIMU Ha pacyeTax 6anaHca Tenna. Metoavka
pacyeTa Temnepartypbl Ha BXxoAe B TypbuHy no ycnosusm NCO aaHa B 8.1.5.

[na namepeHns Temnepatypbl Ha BXoAe B TYpouHy B ['TY 3aMKHYTOrO Lukna ABYX 4aTHMKOB MOXET ObITb
[0CTaTouHo.

6.4.3.5 Temnepatypa Ha BbixoAe 13 TypbuHbI (TemnepaTtypa Bbix/iona)

TemnepaTypy BbIX/10MHbIX ra30B c/iegyeT U3MepsATb B6/1M3N rpaHNYHOR NOBEPXHOCTU KOHTPO/IbHOTO 06b-
ema 119 UCNbITaHWUiA, KOTopas YacTo ABNSETCSA COeANHUTENbHO NI0CKOCTbI0 Mexay I'TY 1 KOTIoM-yTunmM3aro-
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poM unu abiMoBOW Tpy6oi 'TY. MNMOTOK BbIX/IOMNHBLIX ra30B 13 [TY 06bIYHO NMEeT HepaBHOMEpPHbI Npodub
Temnepatypbl M CcKopocTW. [103ToMy TemnepaTypy BbIX/IONHbIX [Aa30B cnejyeT paccuuTbiBaTb Kak
cpefiHeMaccoBylo.

CTOpOHbI, MPUHUMALOLLME yYacThe B UCNbITAHNAX, AO/KHbI BbiOpaTh METOA pacyeTa cpeHemMaccoBbiX
napameTpoB. lNpeanoyTuTeslbHbLIM METOAOM SIBASAETCA METOJA BbluMcneHus, obecneynBaemMblii M3rotoBute-
JieM, OCHOBaHHbIN WAWN Ha AaHHbIX HATYPHBIX UCMbITAHWIA MO APYTrMM NOAO6HBIM YCTaHOBKaM, UV Ha @aHaNNTu-
Yyeckmnx cnocobax, TakMx kak MoAennpoBaHne Ha OCHOBE BblYNCINTEbHON ra3oAnHaMUKK.

O6bI4HO 'TY BKtOYAET B Ce65 yCTPONCTBA 41 U3MEPEHMA TemnepaTypbl Ha BbIXOAe U3 TyPOUHBI, Tak Kak
3Ty TemnepaTypy UCNOJb3YOT B CUCTEME 3aLUTbI, yNPaBIEHUS 1 ONepPaTUBHOMO KOHTPOSISI B KAYECTBE CaMoro
BaXXHOr0O BbIXOAHOro napameTpa. 3rotosutenu 'Y nyTem AOBOAKM N HAKONIEHWA OMbITa ONPeAensioT Kou-
4YeCTBO U MecTa YCTaHOBKM AaTUMKOB TEMMNepaTypbl B BbIX/IONHOM YCTPOCTBE UM B 30HE MEXAY CTYNeHsaMU
(ana mHoroBanbHbIX I'TY nnn FTY ¢ NPOMEXyTOYHbIM NOAOTPEBOM), Y4NTbIBAS HEpaBHOMEPHbIe NPOHK/IN CKO-
pOCTU 1 TeMNepaTypsbl, a Takke Ten0Boe U3ydyeHne, adhdeKTbl TEMTONPOBOAHOCTY.

Ecnu ons n3mepeHusi TemnepaTypbl Ha BbiIXoAe M3 TYPOUHbI UCNO/b3YIOT BPEMEHHYIO UCMNbITATE/TbHYHO
annapartypy, To, kak MUHUMYM, YeTblpe faTuuka TemnepaTypbl 4O/DKHbI ObiTb pa3MeLleHbl B LLleHTPax paBHbIX
nnowazgeli NonepeyHoro ceYeHuns, yunTbiBasi NPOCTPaAHCTBEHHbIE PaANEHTbI TeMnepaTypbl U CKOPOCTU NOTO-
Ka. Ecnm ns npaktuyecknx coobpaxeHunii cylwectsyeT He06X0AMMOCTb NOMECTUTL AaT4nkn Temnepartypbl 61u-
Xe K BbIXOAHOMY dhniaHLy TypOVHbI MY B €70 CeYeHnn, ToO MOXeT NoTpeboBaTbca 6051ee YeTbipex 4aTHnKoB AN
obecneyeHus agekBaTHOM TOYHOCTU. [1nA ['TY 3aMKHYTOrO LiMK/1a MOXEeT 6bITb 4,0CTATOYHO BYX faTUNKOB TEM-
nepatypsbl. Kopnyc nraszoxog Mexay BbIXOAHbIM hnaHuem TypoyHbl U TOYKON U3MepeHns A0MKHbI ObITh Tl a-
TeNlbHO TenjonM30nupoBaHbl. Temnepatypa TOPMOXEHWS B BbIX/IONe [O/DKHA ObiTb paccuMTaHa Kak
cpefHeapuMeTuyeckoe 3HaueHne MHANBUAYaNbHbIX MU3MEPEHHbIX BEINUNH.

6.4.3.6 TemnepaTypa BO3fyxa Ha BXOAe B KaMepy CropaHus

MoxeT notpebosaTbcs (cM. 8.1.3) onpeaeneHne cpegHelt TemMmnepaTypbl TOPMOXEHUS HA BXOAE B kKame-
py cropaHusa Ans oueHkU npupocta Temnepartypbl. MeToAbl U3MepeHns cpefHeli Temnepatypbl TOPMOXEHNA
Ha BXOfie B kKamepy CropaHns MoryT N3MeHATbLCS B COOTBETCTBUM C AeTaslbHbIM MPOEKTOM yCTaHOBKKU. Heobxo-
AnMble npeaynpeanTenbHble Mepbl A0/MKHbI 6bITb NPeANPUHATLI NPOTKB IYYUCTbIX NOTOKOB Tenna.

6.4.3.7 Temnepatypa Ton/aea

Temnepartypy Tonnea AonyckaeTcs npyv Heo6Xo04MMOCTN N3MEPSTb B ABYX pPa3HblXx MecTax, 6/1M3Ko K
pacxofomepy ANs pacyeTa nogayv TONAMBa W. eC/IM 3TO UCNONb3yeTcs, A5 BO3BpaTa XWUAKOro Tonamea uy
rPaHNYHON MOBEPXHOCTU KOHTPOJILHOTO 06bema ANS UCMbITaHUi ANs onpegeneHns usnyeckoin TennoTbl
(aHTanbnun).

6.4.4 Vi3mepeHue napameTpoB TONNMBa

6.4.4.1 Ta3006pa3HoOe TONINBO

Tak Kak Kaxbl/i NTOTOK 3HEpPruun cneayeTt onpeaensaTh CO CCbINIKOM Ha TOUKY, B KOTOPOI 3TOT NOTOK Nepece-
KaeT rpaHUYHyt0 NOBEPXHOCTb KOHTPOILHOTO 06beMa A5 UCMbITaHWA, TO BbIGOP KOHTPO/ILHOIO 06bema A
UCMbITAHW MOXET MMETb 3HAUYNTE/IbHOE B/IMAHWE Ha pe3y/ibTaTbl UCMbITaHUsl. OH MOXET UMETb pas/iMyHoe
pacnonioxeHue B 3aBUCKMOCTM OT ONpeaensemoro napameTpa (Hanpumep, 3aBucumocTb KM FTY oT aHeprum
B BbIX/IOMHbIX rasax, onpegenseMas nocpefjcTBOM pacuyeta TensioBoro 6anaxca). Nprmepom MOXeT ObiTb
1Ccnonb3oBaHve NpeABapuTeNIbHOro NoforpesaTe s ToNANBa, KOTOPbI TPebyeT NPUMEHEHNS pa3INYHbIX 3Ha-
YeHwii Temnepatyp ans onpegenenuns Kr v aHeprum B BbIXNOMHbIX rasax.

Cnepyet onpefenatb cnefyloLimne xapakrepucTuku:

- MOTHOCTb;

- TennoTy CropaHus;

- cocTas;

- Temneparypy;

- [aBfeHue;

- pacxop.

Mo cornacoBaHWio MeXAy CTOPOHaMU, yHaCcTBYOLWUMY B UCMbITAHWAX, TEN0TA CrOPaHUs U NI0THOCTb
MOTYT GbITb BbIYMUC/IEHbI 1 B35iThbl M3 3aNMCeil NocTaBLLyMKa rasa npu ycaoBUK, YTO AaHHbIE 1 Bpems 3anuceli
COBNajAaloT C faHHbIMW 1 BpEMEHEM UCMbITaHWSA, a 6a3bl 0TOGPAHHbIX 3HAYEHWIA YeTKO OnucaHbl B oTYeTax no
UCMbITAHNAM.

[na nomeHHoOro rasa, rasa oT HethTenepepaboTku 1 APYrMX ra3oB, COCTaB KOTOPbLIX MOCTOSAHHO MEHseTCS,
oT60p Npob6 cnefyeT NPoOBOAMTL C TaKOW 4acTOTOlM B TeYeHWe nepuofa MUCMbITaHWiA, YToObl oCcpeaHeHneM
pe3ynbTaToB MOXHO ObI/I0 NOMYUYNTL BECNPUCTPACTHOE M NpeACcTaBUTEIbHOE 3HAYEHME TensIoTbl CropaHns
rasa. l'je BO3MOXHO, B TeYeHve NCNblTaHNA PEKOMEHAYETCA CMONb30BaTh ra3oBblil XpomaTorpad.

Yka3aHHble xapakTepuUCTUKM onpesensoTcs cneayowmm obpasom:

a) nJI0THOCTbL ra3006pa3Horo Tonamea
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MNOTHOCTbL M CXKMMaemoCTb rasa B YC/I0BUAX MPOBEAEHWNA WUCMbITAHWSA BbIYUCAATCA MeTojamu no
FOCT 22667 nOCT 30319.2 cOOTBETCTBEHHO, OCHOBbLIBaACL HaAaBNeHUM U TeMnepaType rasa, nUamepsaembix
pPAAOM C pacxofoMepoM. W mnoTHOCTb, M CXMMaemocTb crefyeT onpefensatb no peasibHOMY MOISIPHOMY
cocTaBy razoobpasHoro Tonnamea.

Mo ra3oBbIM CMeCsIM, A/151 KOTOPbIX HET UCXOAHBIX 3Ta/IOHOB, CTOPOHbI JO/MKHbI JOFrOBOPUTLCA O MEeToe,
1Cnosb3yeMoM A1 BbIYNCTIEHUA NTOTHOCTY;

6) TennoTacropaHus

Huswas Tennota cropaHuna (LHV) razoobpa3sHoro Tonamea Ao/xHa 6biTb paccyMTaHa B COOTBETCTBUN C
[OCT 22667. ncnonb3ys 3afi@aHHble TENNOTblI CrTOPaHUA NpPu NOCTOAHHOM AaBNeHUN ra30B-KOMMOHEHTOB U UX
HOpMUpOBaHHbIe A0NMN B TONAMBE, U OCHOBaHa Ha CTaHAapTHOW TemnepaTtype nepej CropaHuem, paBHOM
15 °C.

B nio6om cnyyae fomnxHa 6bITb cAenaHa KOppekTpPoBKa BOTHOLLIEHUN HTaNbNUN TONMBA, KOrAa pearsib-
Has TemnepaTypa B YC/I0BUSIX UCMbITAHUI Bbille nam Huxe 15 °C;

B) COCTaB raszoobpasHoro Tonansa

MornbHble oM ra3006pa3Horo TonaMea AoMKHbI 6bITb ONpeAenieHbl AN Yr1eBoAopo0B BMnAoThL f0 C8
cepTuuuMpoBaHHO nabopaTtopmei MeToAoM ra3oBoli xpomaTtorpadum B cootTseTcTBumu ¢ FTOCT 23781, Tak-
Xe HasblBaeMbIM cneLmanu3npoBaHHbiM aHannsom. Ecnu TpebyeTtcs aHanus rasagns yrnesogopoaos 6onee
BbICOKOT0 nopsifika, BnioTb A0 rekcagekaHa (C16), To cnegyeT ucnonb3zoaTte MOCT 13379 (paclUMpeHHbIi
aHanms).

[aHHble aHanusa rasa ¢ paboTalollero rasoBoro xpomarorpaga MoryT cuutaTbes npuemaemMbiMu no
06010 4HOMY COralleHnio CTOPOH, MPUHUMAIOLLMX yYacTue B UCMbITAHWAX, N NPW YC/IOBUK, 4TO XpoMaTorpagb!
[OMKHBIM 06pa3oM oTkannbpoBaHbl. CApyroli CTOPOHbI, 415 NOBEPKK paboTatoLero xpomatorpada o6pasubl
razoo6pasHoro TonaMea MoryT 6biTb MOABEPTrHYTHI aHANN3Yy CepTUdMLMPOBaHHON NabopaTopureli ucpaBHEHbI
C pe3y/nbTatamu, NoJly4eHHbIMI OHOBPEMEHHO € 06pa3LaMu Ha paboTaroLem xpomarorpadge.

[onsa Bnarv B NpOMbILLIEHHOM NPUPOLHOM ra3e 06bI4YHO HEBE/UKA U OKa3blBAET NPEHeBPeXmMo Manoe
B/IUSIHME Ha TEN/IOTY CropaHus rasa. Noatomy onpegeneHune cogepxaHnsa Bnaru He Tpebyetca. OfgHako ecnv B
nokasaHusax 06HapyXnBaeTcs, YTO COAePXKaHne Barv B rase Bbille 06LLeil HOpMbl, TO BITOM Cilyyae 405 Bla-
rv A0/HKHA 6bITb OTC/IEXEHA UK @aHa/IM30M B nabopaTopun, v MeToAoM U3MepPEHUS TOUKN POChl.

B HekoTOpbIX ra3006pasHbIX TONNBAX, TAKNX KakK JOMEHHbI ra3, O4eHb CyLLLeCTBEHHA U J0/IKHA N3Me-
pPATLCA 40N NbINK B TONAMBE. MblNIb MOXET UMETb B/IUSAHNE HA TOYHOCTb U3MEPEHMA MacCOBOr0O pacxoja rasa
13-3a BO3MOXHOI 3p0O3UN NN fPpYrnx MexaHnyeckmx adhhekToB Ha pacxogomep. OfHako, UMes LUMPOKUIA gna-
Na3oH XapaKkTepuCTUK NblAN, HArpy3oK U T. 4., CTOPOHbI AO/DKHbI 3apaHee CornacoBbiBaTb METOAMKY, KOTOpas
6ygeT ucnonb3oBaHa KBanMMULMPOBAHHLIM MEPCOHANOM, MMEIWMM ONbIT paboTbl C TONJMBOM Takoro
Knacca,;

r) oT60p 06pasLoB razoobpasHOro Tonanea

O6pasLbl ra3006pa3HOro TonaMBa AO/MKHbI 6bITb 0TO6PaHbI B cooTBeTCcTBUM ¢ TOCT 18917, ncnonb3ys
cneunanbHble KOHTeliHepbl Ans obpa3uoB. PekomeHayeTcs oTbupaTb, MO KpaiHeil mMepe, ABa KOMMaekTa
06pa3L0B— OfMH B HaYane N oANH B KOHLLe ucnbiTaHua F'TY. ononHUTeNbHbIe KOMMNEKTbI foNyckaeTcs 0TOU-
paTb B TeueHve nepuoga ucnbiTaHus, Korga coctas rasa Bce Bpems konebnercs.

Kak MuHMMyM Ana komnnekta cnegyet 6paTb Tpu 06pasua; oAvH AN8 nabopaTtopHOro aHanusa, gpyrue
Kak onofIHuTe NbHbIe 3anacHble 06pasLbl. 3anacHble 06pasLpbl crefyeT XpaHuTb A0 TEX NOP, NOKa pesynbTaTbl
13 nabopaTtopuu He NoslyYeHbl U He OLLeHEHbI Kak npruemMiemMble. TOM/IMBHbIE XapakTepUCTUKN, NCNOMb3yeMble
ANna aHanusa Bo Bpems paboTbl [TY B Xo4e UCnbITaHWii, cnegyeT onpefensitTb U3 CpeAHero 3HayeHns xapakre-
PUCTVK, NOyYEHHbIX U3 OTAEe/bHbIX 06pa3L0B TONMBA, B3ATbIX B HAYaNe ¥ NPU 3aBEPLUEHNN KaX[0oro atana
pa6oTbl ['TY (0T Nycka A0 OCTaHOBA) NPV NPOBEAEHNN UCTbITAHWIA;

) u3MepeHue pacxofa rasoobpasHoro Tonavea

PeanbHbil 06beM NoOTOka B efuHULY BpeMeHU (06beMHbIli pacxod) ra3oobpasHbix TONAMB cnegyeT
onpefenaTb NPeAnoyYTUTENBHO UK TYPOUHHBIM pacxogomepoM B cooTBeTcTBumn ¢ FOCT 8.361, nnn o6bLem-
HbIM PacxoA0MepoM.

Ecnu Takoii MeTof Oka3asncs HEMpUroAHbIM Ha NPakTUKe, pacxo rasa MoXxeT 6bITb onpegeneH u3 usme-
peHus NoToka NocpeaCcTBOM COMIOBLIX, AnadiparMeHHbIX pacXxoA0MepoB UK PacxofoMepoB BeHTypu, KOTo-
pble A0/KHblI 6bITb CNPOEKTUPOBAaHbI, COOpaHbl U OCHALLEHbl CPpefcTBamMu U3MepeHWs B COOTBETCTBUU C
FOCT 8.586.5.

BbluncneHune AelicTBATENbHbIX MACCOBbIX PACXO0B TOMN/MBA B YC/IOBUAX UCMbITAHUS OCHOBAHO Ha ypas-
HeHusx BcooTeeTcTBUM C TOCT 8.361, TOCT 8.586.5 n TOCT 22667.

YnbTpa3BykoBble UK Apyrue pacxofoMepbl MOTYT Takke 6biTb MICNOb30BaHbI NPU YCI0BUU, YTO YCTPOI-
CTBa OTAE/IbHO OTKanMbpoBaHbl U YA0BNETBOPAIOT Tpeb6oBaHNAM MO HeonpegeneHHoCTU, NPUBEeAEHHbIM B
HacTosLem cTaHaapTe.

22



FOCT P 52782—2007

TonnuBHbIE pacxofoMepsbl, UCNOMb3yeMble B UCTILITAHUAX MO ONpPefeeHnto XxapakTepucTuk, cnegyet
KanmbposaTtb OTAENbHO, YTOObI YMEHbLUNTL MakCMMasbHy HeonpeaeneHHoCTb N3MEePEHUSA MaccoBOro pac-
xopa tonnmea go 0,5 %.

6.4.4.2 Vi3mepeHne napaMeTpoB XMWAKOro Tonansa

CTOpPOHbI, NPUHUMAatOLLME YHacThe BUCTbITaHUAX, 4O/KHbI BbiopaTh MeTog oT6opa npob. CnegyeTonpe-
[enatb cnefyoLline xapakTrepucTuku:

a) nnoTHOCTb

MAOTHOCTb HEOUULLLEHHOTO W/ XUAKOFO HEPTAHOIO TON/IMBA MOXET ObITb NO/IyYeHa METOLOM MUCMOSb-
30BaHug aspomeTpa B cooTBeTcTBUM € TOCT P 51069. PeasnbHylo NN1OTHOCTb B YC/I0BUAX UCMbITAHUA criefyeTt
onpepensaTb C MOMOLLbIO UHTEPNONALMN MEXAY pe3y/ibTataMu aHanm3a, UCMNosib3ys U3MEPEHHYI0 TeMnepary-
py TonnunBea;

6) TennoTa cropaHusa

Boicwyto TennoTy cropatusa (HHV) npu noctosiHHOM 06beme 1 HopMasnbHol Temnepatype 15 °C onpege-
NS0T C NOMOLLbI0 MeToAa KaslopuMeTpuyeckon 60mMbbl. 3aTeM BbIUMCAAIOT HU3LWYIO TennoTy cropandus (LHV)
nyTeM BblUNTaHNA CKPbITOW TENNOTbI pACYETHOrO KONIMYECTBa BOAAHOIO Napa, Npon3BefeHHOro U3 MU3MepeHHo-
ro cofiepxxaHus BofopoAa B TOMN/MBE.

B kaxgom cnydae Ao/mkHa 6bITb NPOM3BefeHa peryMpoBka B OTHOLEHMN SHTaNbNUK TOMIMBA NpU TeM-
nepaType ucnbiTaHus, OTANYHON oT 15 °C. YaenbHas TeENI0EMKOCTb MOXET ObITh B3siTa U3 TabnuLbl 4.

Ta6nuua 4— CsoiicTBa XUAKoro ronansa

Tonnuso BAskocTb YaenbHas TenioemkocTb
Faszoo6pa3Hoe TONAMBO < 9.5+10 BM2c npu 20 -c 1.88 kJlcr/K
Jlerkoe AMCTUNNATHOE TONNNBO <49 10-® m*/c npu 20 *C 1.76 kOxIkr/K
CpepaHee ausenbHoe TONAUBO <1100 -6 m2c npu 50 *C 1.63 kAx/kr/K
Tsixenoe v CBEpPXTsxesioe AU3esibHoe TONIMBO <380-10-* bAcnpu SO‘C 1.59 kAx/kr/K

B) COCTaB XWAKOro Tonnunea

MaccoBble fonu yrnepoga v sogopoaa, asota, cepbl v kucnopoga (C, H. N. O. S) Bxugkom Tonnmee cne-
fAyeT onpefensitb B COOTBETCTBUM C HOPMATUBHbLIMU AOKYMEHTamMu. YaenbHas TeNN0eMKOCTb U 3HTanbnus
TOM/IMBA W BbIX/IOMHbIX Fa30B MOTYT ObITb ONpeAeieHbl N0 pesyibTaramM aHanu3sa TonanBea, Takxe 3aTeM MoxXeT
6bITb ONpegeneH cocTas BbIX/10MHbIX FA30B.

r) oT6op 06pasLoB XNAKOro ToNAnBa

MecTo fna oT60pa 06pasLoB TONAMBa A0/HKHO ObITb ONPeAeIeHo 1 CorlacoBaHo A0 Havyana ucnbiTaHns.
OT60p A0/MKEH 6bITh BbIGpaH Kak MOXHO 6/1MXe K rPaHUYHbIM NOBEPXHOCTAM KOHTPO/IbHOr0 06bema A5 UCTbI-
TaHWii. BBEPX MO NOTOKY OT TOYKN N3MEPEHMSA TaK. YToObl 06paseL, X1AKOro Tonavnea npeacTaBaa xapakTepuc-
TUKN TONIMBA, TEKYLIero yepes nsMeputesnbHoe ycTpoincTso. Ocoboe BHYMaHWe pekoMeHAyeTcs yAenuTb
obecneyeHnto ycnosus, kKorga MecTo otéopa 06pasLoB He NOABEPXEHO BANSHUIO BCEX NPOLLECCOB 3a npeje-
NlaMun KOHTPO/IbHOTro 06beMa A8 UCMbITaHWi, KOTOPble MOTYT U3MEHSITb COCTaB Tonmea (PUIbTPbI, ceTyaTblie
UNbTPLI UT. 4.).

KomMnnekTbl He MeHee Tpex 06pas3LLoB XMUAKOro TONAMBa pekoMeHgyeTcs o6ecneyrBaTh Ha Ha4abHOM U
3aBepliarlem atanax ucnbitTaHmsa. Ecnm ecTb nofo3peHne Ha HecTabuibHOCTb Nojayn Tonanea, obpasupl
MOryT oTéupatbca 6onee yacto. OAuH ob6pasel, OT KaxA0ro KOMMAeKTa cneayet oTcbliaTb B KBaMguumpo-
BaHHylo nabopatopuio. OavH 06pasel, pekomeHayeTcs nepefaTb Bnagenbly, a 04MH PEKOMEHAYETCA XpaHUTb
[0 TeX Nop. NoKa He 3aBepLUNTCA aHann3 u pedynbTaTbl He 6yAyT NPUHATLI BCEMU CTOPOHAMU. XapakTepucTukm
TONMMBA, UCNOMIb3yeMble A1 aHaNu3a UcnbiTaHus, cnegyeT onpeaensaTb N0 CpeAHUM 3HAYEHNSAM XapakTepuc-
TUK. NONyYEHHbIX U3 OTAEe/bHbIX 06pas3L0oB, 0TOMPaeMbIX 40 M MOCNE KaXXA0ro UCTbITAHUS;

) 13MepeHue pacxofa Xuakoro Tonanea

B cnyyasnx, korga pacxof XuKoro Toninsa U3MepstoT C MOMOLLLbI0 YCTAHOB/IEHHOTO conna, gnadparmsl
unm conna BeHTypu, Takoin namepuTesnb 4O/KEH GbITb CPOEKTUPOBaH, yCTaHOBNEH U 060pyaoBaH npubopa-
MU. Hanpumep, B cooTBeTcTBMM ¢ TOCT 8.563.2. Takxe paspelleHbl K UICNoMb30BaHUI0 U Apyrue ycTpolicTBa
ANA n3MepeHnsa pacxoaa, Takvme kak BUXpeBble, YibTpasBykoBble. KOpronncosbl pacxogomMepsl. Bece ycTpoii-
cTBa A1 U3MepeHuns pacxofa Tonmsa f0/KHbI ObITb 0TKaIMOPOBaHbI 4151 06ecneyeHns ycnoBus, Korga Mak-
cvMasnibHas HeonpegeneHHocTb byaeT meHee 0.5 %.
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OTKkannbpoBaHHble EMKOCTN C 06 bEMHBIM U3MEePEHNEM A0NYCKaeTCA UCNO1b30BaTh TakxKe Npu ycrosum,
4YTO MOXET 6bITb NPOAEMOHCTPUPOBaHa Tpebyemasn HeonpeaeneHHOCTb U3MEPEHNS.

CuncTtema c 6akom N5 B3BeLUMBaHNA [0/MKHA OblTb pacnosioxeHa cBO60AHO Ha CBOMX onopax, He 6biTb
CTECHEHHOI KaKoli-nmb0o BHELLUHE CUI0iA, KOTopas MOXET OblTb NPUIOXEHA N0 NPUYMHE HENPABWUILHOMO NPO-
eKTUPOBaHWA UK HeNpPaBUIbHOro pasmeLLeHuns coeguHeHnii TpybonpoBogoB. OHa f0/mMKHA ObITb 0TKanMopo-
BaHa 0 UCMbITaHWA CCYMMapHO MakcMasibHOM HeonpeaeneHHOCTbI0 N3MepeHus, He npesocxoastiei 0.5 %
0T N3MEePSEMOI BEMNUNHBI.

Nio6ble NPONMBLI MK yTEUKM Yepes KnanaHbl yNpaBaeHUst U ropesikv 40/MHKHbI UM NOBTOPHO BBOANUTL-
€A B TOM/IMBHYI CUCTEMY BHW3 MO NOTOKY OT TOM/IMBHOTMO pacxoAomepa, Uiy ux KoIM4ecTBo creayeT oTAeNbHO
N3MepsTb U BblUNTATb U3 06LLEro U3MEPEHHOro pacxoja.

6.4.5 M3mepeHMe MOLLHOCTH

6.4.5.1 l3mepeHne 3/1eKTPUYECKO MOLLHOCTMN

OnpegeneHne BbIXOAHOW MOLLHOCTK, MOAeXalleil npoBepke, MOXOT ObiTb NPeAyCMOTPEHO B pasniny-
HbIX TOYKaX, KaK MokasaHo Ha pucyHke 3. B 3aBUCUMOCTM OT KOHTPO/IbHOF0 06bema A8 NcnbiTaHuii, 06ycnos-
IEHHOT0 KOHTPaKTOM, rapaHTuamu uap.

MoLHOCTb AonycKkaeTcs U3MepsiTb B 1060V TOUke, eCc/in aTa Touka 060pyaoBaHa COOTBETCTBYOLLMMU
TpaHcdopmaTopamu 1 y0oBneTBopsAeT TpeboBaHNSaM HacTOSALWEero cTaHaapTa.

Heo6xoaumo 3aMeTUTb, YTO MPOEKT M HOMEHKIaTypa MOryT pa3ninyaTbCsA BYACTM TEPMUHOB, UCNOMNb3Ye-
MbIX U3rotosutenammn INTy.

CmTn BawHnwmii
mM6aaBHUA ovatmLL

Ta6nuue 5— OnpeaeneHne Touek AN U3MEPEHUS INEKTPUYECKON MOLLHOCTU

Howmep Toukun OnucaHve namepeHusa

9 BanoBas anekTpuyeckass MOWHOCTb(6PYTTO) HA BbIBOAHbLIX KNeMMax 3/iekTporeHeparopa.
B cnyyae gMHamuueckoro BO36YyXAEHWs 3neKkTporeHepartopa 3Ta MOLWHOCTb COOTBETCTBYET MOL-
HOCTK B TOouKe 9.1la

9.1a Mofes3Has MOWHOCTL (HETTO) aNeKTporeHepaTopa paBHA BasiOBO 3/1EKTPUYECKOW MOLYHOCTM Ha
BbIBOAHbIX KIEMMax 31eKTporeHepaTopa MUHYC MOLHOCTb CUrHana Bo3byxaeHus

9.1b MonesHas MOWHOCTb (HETTO) NPV HW3KOM HAMPSAXEHUU paBHa NOME3HOW MOLWHOCTM (HETTO) 3/1eKT-
poreHepatopa MWHYC MOWHOCTb, oT6bupaemas AN 060pyAOBaHWA WM BCMOMOratesbHoOro o6opy-
[0BaHUA 31eKTpoCTaHLum

9.1c MonesHass MOWHOCTbL (HETTO) MPK BbICOKOM HaMNPsKEHWW paBHA MOJIE3HOW MOLLHOCTU (HETTO) npu
HW3KOM HanpsKeHUW MUHYC NoTepw B MOBbIWIAKLLEM TpaHcopmaTope

9.2 MowWHOCTb curHana Bo3byxaeHusa (curHan ctatuyeckoro Bo36yxgeHus)

9.3 O60py,ﬂ|OBaHVIe nnun BcnomoratesnbHoe 060py,qOBaH|/|e 3nekTpocTaHymm

MeToA CHATUA NoKa3aHUii 31EKTPUUECKO MOLLHOCTN — MEeTOoZ ABYX BATTMETPOB WM NpesnoyTuTe b-
Hblli MeTo Tpex BaTTMeTPOB — 3aBWUCUT OT pasHbiX BUAOB BbIpa6OTKM 3IEKTPOIHEPTUM N CXEM pacnpenene-
HUS, KOTOPble NMPeacTaBsAoT co60ili TpexdasHbie CUCTEMbI C COeAIMHEHNEM 3/IeKTpOreHepaTopa 3Be30i um
TPEYro/IbHNKOM B TPEX- WU YeTbIPEXNPOBOAHOMN CXeMe.

[ns BbIGOpa NoaxoAsLLero 060pyA0BaHNs 4151 PErMcTpaLmm JaHHbIX v onpeesieHnsl COoTBeTCTBYoLLe-
ro COeIMHEHUS U3MepUTeNbHOTo TpaHcopmaropa cieayeT OTC/AeXnUBaTb KOHKPETHYI0 CXEMY Ha MecTe B
TeueHue NNaHNPOBaHNs U NOATOTOBKM UCTbITAHWIA.

M3mepeHune 3/1eKTpUYeckoii MOLLHOCTU:

a) CHATMe NnokasaHuil No 31EeKTPUUYECKON MOLLHOCTM
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[ns n3mepeHuns akTMBHO MOLLHOCTH cnegyeT NCnonb30BaTb NPELU3NOHHbIE OAHO- UM MHOTOdasHble
BaTTMETPbI UM CHETUMKM BaTT-4acoB K/1acca TOYHOCTU He Xyxe, yeM 0,2 %. Ecnun nsmeputesnb MOLHOCTY He
OCHalleH BCTPOEHHbIM Npubopom ANs n3MepeHus KoadduLmeHTa MOLWHOCTM, TO MIHOBEHHAs peakTMBHas
MOLLHOCTb [O/1XHa 3an1cbiBaTbCA BapMeTpammn Win cYeTynkamm Bap-4acoB k/acca TOUHOCTU He XyXe, YeM
0.5%.

B cnyvae, korga cHUMalTCS NokasaHus MOLLHOCTU cUrHana Bo36yxaeHus u/mny MowHoOCTH BCrnomora-
TenbHOro 060py0BaHNsA, OTBOAMMbIE C [NIABHOW LUMHBI 3/1IEKTPOreHeparopa, ANa Toro, 4Tobbl onpefenuTb
NoJIe3HYH BbIXOAHYI MOLLHOCTb, OCHOBbIBAACb HA U3MEPEHMAX Ba/IOBOI MOLLHOCTH, TOYHOCTb COOTBETCTBYHO-
LWMX BaTTMETpa UM cyeTuMKa BaTT-4acoB A0/HKHA ObiTb TAKOW cTeneHun, YTobbl BKNaj B HeonpeaeneHHoCcTb
N3MepEeHUs Nosie3Hol MoLHocTH 6611 MeHee 0.03 %.

Bpems 3anncy 415 cHeTyYMKa BaTT-4acoB c/ieayeT N3MepsiTb € Takoli TOYHOCTbIo, YTOObI HeonpeaeneH-
HOCTb M3MEepPEeHUs MOLLHOCTM, KOTOpYIo TpebyeTca onpeaennTb, 6bina meHee 0,03 %.

O6opygoBaHune, UCNosib3yeMoe Ha UCMbITaHUAX 4715 U3MEPEHNUS MOLLHOCTU, cnefyeT kanmbposaTb Mno
MNCX0AHbIM 3TanoHaM. KannbpoBka Ao/mkHa ObiTh BbiGpaHa Taknum Cnocob6oM, YTo6bl OXMAaeMble YCN0BUS MO
Harpyske, HanpsHXKeHUIo N 4acToTe Gbl/IN OXBAYEHbI.

B nepByto ouepenb creayeT NCMNob30BaTh NEPEHOCHLIE KOHTPOIbHO-N3MEPUTEIbHbIE NPUGOPBI, JOMX-
HbIM 06pa3om oTkaIMbpoBaHHble BnabopaTtopun. OfHaKo NpMoopPbI WMTa ynpasieHNs MOryT MCNOo/Ib30BaTbCs
no 060 4HOMY COrfaLleHno CTOPOH NPY YC/I0BUM, YTO BbIMONHATCA TpeboBaHMA HacTosALWero ctaHjapra.

PerucTtpupytoLyme cuctemMsl, Takme kak MHorogpasHble 0a3oMeTpbl, KOTOPbIE HE MOTYT GbITb NPOBEPEHbI 1
0TKanMbpoBaHbl N0 OTAE/bHbIM (ha3aM, He criefyeT UCMO/Ib30BaTh:

6) n3MepuTenbHble TpaHcdopMaTopbl

TpaHchopmaTopbl HanpsXKeHUs U ToKa AO0/KHbI ObITb OTKANM6poBaHbl UM JO/MKHBI COOTBETCTBOBATH
Knaccy To4HOCTU He Huxe 0,2 %. I3meputesnbHble TpaHCopMaTopbl AO/MKHbI ObITb CNPOEKTVPOBaHbI TOIbKO
ANS 3MepeHnsi, 6e3 HaNuns HEU3BECTHOI Harpy3kn BTOPUYHON LENKW, OT/IMYHOW OT TOM, Y4TO NnogaeTcs Ha
BbIBOJHbIE KOHTaKTbl U3MEPUTE/ILHOTO NpMGopa, T. €. 3aLUTHOE pese UAN yCTPoCTBa perynpoBaHust Hanps-
XXEHWS He JAO/HKHbI NOACOeAVNHATLCSA K 3TUM TpaHcdopMmaTopam.

MporpaMmbl KanM6pOBKM AOMKHBI NPefycMaTprBaTh OXMAaeMble YCN0BUS IKCNAyaTalMoHHbIX UCMbITa-
HUIA. TakMX KakK KoaghpmUueHT TpaHcopmauuu, CABUT Mo dhase M HOMUHaIbHAsA Harpyska.

CoeavHuTeNbHbIE NPOBOAA MEeXAY PErMCTPUPYIOLW MM MPUH60POM M U3MEpPUTENbHBIM TPaHCOPMaTopoM
[OJIKHBI ObITb Tak NPOOXKEHbI, YTOObI Takne BIMAHUSA, KaK UHAYKTUBHOCTb, NafieHne HanpsxeHusa unv apyrve
cny4yau, 66111 MUHUMU3UPOBaHbI. CKpyYeHHbIe 1 3KpaHUPOBaHHbIe Napbl NPOBOAOB CHXAKT BIMAHNE UHAYK-
TUBHOCTU. a NafieHne HanpsHXXeHNss MoOXeT ObITb MMHUMUN3NPOBAHO BbIGOPOM NOAXOAALWMX Kanmbpa nposoaa un
CONPOTUB/IEHMS, Y4MTbIBAsA AJ/IMHY NPOBOJA U HArpy3Ky TpaHcopMaTopa HanpshkeHus.

6.4.5.2 OnpegeneHne MexaHM4YeCcKoi MOLLHOCTK

[ns v3mepeHus KpyTALEero MOMEHTA, MCMO/Ib3yeMOro npu pacyete MexaHuuyeckol MowHocTn I'TY,
fonyckaeTcs NPUMEHATL YCTPOCcTBaA:

a) TOpMO3Hble AMHAMOMETpbl (MexaHu4yeckue unu Kakne-nnbo XWAKOCTHbIe BUAbI, WU KOMOGUHAaLMK
3TWX BUAO0B)

[nHamoMeTp A0/KeH 6biTb BbiGpaH Tak. YTO6bl MUHMMaNbHbLIA N3MEPSEMbI KPYTALUA MOMEHT npun
noboii yacToTe BpaleHns cocTaBu/l He MeHee 20 % OT ero NPOEKTHOr0 MakCMMasibHOro KpPyTALLLEro MOMEHTA.
[vHamoMeTpbl NOrAOLWEHNS AO/DKHbI ObITb TaKOW KOHCTPYKLUMMW, KOrda oxnaxparowas XWAKOCTb BXOAUT U
BbIXOAMT B NJIOCKOCTU, NPOXOAALLEN Yepes 0Cb A8 NpeaynpexaeHUs TaHreHUNas bHbIX COCTaB/SLWNX CKO-
pocTu. Mopo6HbIE Mepbl NPefOCTOPOXHOCTY ciedyeT Takke NpeAnpuUHNUMaTh B OTHOLLIEHUUN BHELLIHEro conpo-
TMBNEHNA BO3dyXa. Ecnn ncnonb3yloTesa LWAaHroBble COeAUHEHWUS, OHW He AOJ/DKHbl Bbl3biBaTb 3aMeTHble
TaHreHunanbHble orpaHu4yeHnss. AMopTU3aTopbl, €C/IM OHW UCNOb3YKTCA ANA AeMndupoBaHns konebaHwui,
[OMXHbI AEMOHCTPUPOBATL OKa3aHve paBHOro CONPOTUBMEHUS ABUMXEHUIO B NIO60M HanpasneHnn. dddek-
TVMBHblE pajuabHble NAeyYn AMHaAMOMETPOB cnedyeT U3MepsiTb C HeonpeaeneHHoCTblo He 6onee 0,1 %.
CepTudmkat 3roToBMTENS MOXET paccMaTpmBaTbCs Kak foka3aTeibCTBO Takoli TOUHOCTH.

CunnomepHoe yCTPOCTBO J,0/MKHO 6bITb NPOBEPEHO NO aTTECTOBAHHLIM BECaM B HanpaB/IeHUAX KaK yBe-
NMYUBaKOLLENiCA. Tak M yMeHbLIaLleiics Harpysku. MonoxntensHasa Wiy oTpularesbHas NorpeLHocTb CUno-
MEpPHOro ycTpoiicTBa He A0/mkHa npeBocxoanTb 0.1 % OT MakCMMasibHOTO 3HAYEHUS Harpysku, CHUMaeMoro ¢
nokasaHuil Ha ucnbiTaHMn. CpefHne 3HAYEHNS YBE/TMUMNBAIOLLMXCS U YMEHbLUAILWMXCS HArpy>XeHuii cnegyet
npvHMMaTb B Ka4YecTBe Ka/MbpoBKM TOMbKO B TOM c/lyyae, Korga pasHuua octaetcs B npegenax 0,3 % oT
MaKCUMasnbHO Harpysku Ha UcnblTaHum.

[lo 1 nocne NpUeMoYHbIX UCMbITaHWI AUHAMOMETPbI A0/KHbI 6bITb 06Cef0BaHbl 1 N060I ancbanaHc
nnedy Jo/HKeH 6bITb onpegesnieH. VicnbiTannsa ciegyeT npu3HaBaTh HeYA0BNETBOPUTENbHLIMU, ecnv Habnwaa-
NICb OTKNIOHEHUS B paboTe guHaMomeTpa, Hanpumep, nepuog konebaHua Harpy3ku Takoi, KOTOPbIA MOXeT

25



FOCT P 52782—2007

6bITb NPY BO3AENCTBUM BOAbI B AHAMOMETPE, WK Kakoe-nnbo COCTOsHME pe3oHaHca, KoTopoe reHepupyet
nynbcauumn B Hab110gaemMoM KpyTsALem MOMeHTe, 6onee + 2 %;

6) n3MepuTenb KPYTALLEro MOMeHTa Ha Bany

N3meputenb KpyTALLEro MOMEHTa Ha Basly O/IKEH ObITb OTKaNnbpoBaH 40 Havyana cepuun UCMbITaHui.
Ecnuv Ha cuctemy BNnsieT BO3AeCTBME TeMnepaTypbl, OH f0/MKEH GbITbOTKaIMGPOBaH elle pa3nocse ucnbita-
HUSA Npu TemnepaType, HabnwgasLwelica B Te4eHne ucnbitaHnsa. Kanmbposky cnegyeT BbINONHATL CpeacTBa-
MW, MoKasblBaOWMUMKN Yron KpyyeHus. CnepyeT nNpoBOAWUTb HabNOLEeHVWA B Cepun YBe/IMYMBatOLLMXCA
Harpy>XeHuit o 3Ha4YeHus Bbllle MaKCUMasibHbIX MOKa3aHuii Npu UCNbITaHUK, 3a KOTOPbIMW cnefyeT cepus
yMeHbLUALWMXCA Harpy3ok. HarpyeHus o/mkHbl BCcerja U3MeHATLCA B OLHOM Hanpas/ieHUW, 38 UCKTI0YEHN-
eM TOUYKM MaKCMasibHOro 3HaueHus. CpefHue 3Ha4yeHns yBeIMUMBatoLWMXCA N YMEHbLUAIOLLMXCA HarpyXXeHuii
cnefyeT NnpMHUMAaTh B Ka4ecTBe Ka/IMbpPOBKM TO/ILKO BTOM C/ly4vae, Korga pasHuua octaetcsa B npegenax 1%ot
MaKCUMasibHOW Harpysku Ha ucnbiTaHuu. MokasaHua guHamomeTpa crefyeT CHUMaTb C 0CTaTOYHOW YacTo-
TOW. Tak YTobbl CpefjHee 3HaueHue BCeX MokasaHuii He OT/IMYaNoChb OT CPefHEro 3HauYeHUs YyepeayoLnxcs
nokasaHuii (CpefHero 3Ha4eHNs YeTHbIX M HEYETHbIX NokasaHwuii) 6onee Yem Ha 0,2 %.

6.4.5.3 OnpepgeneHve MOLHOCTY ra3oreHeparopa

MoLHOCTb ra3oreHepatopa MOXHO onpefennTb, 3aMeHnB CUI0BYI0 TYPOUHY COMNIOBLIM annapaTtom uam
3anMparoLLMm YCTPOINCTBOM C 3KBUBANIEHTHLIM OTBEPCTVEM A5 C/lyHas NOMHOM Harpyski. MolHoCTL onpeje-
naeTcs Kak nosiyyaemas npyv 303HTPOMMYECKOM pacLUMPeHnM OT N3MEPEHHbIX YC/I0BUIA Ha BbIXOAe W3 rasore-
HepaTopa (gaBneHne n Temnepartypa TOPMOXEHNS) A0 AaBNEeHNS OKpyxXaloLleli cpeabl.

6.4.5.4 OnpepgeneHne MOLHOCTM (4pyrue crayyan)

B Tex cnyyasx, korga BbIXoAHas MOLHOCTb HE3leKTpuYeckas 1 npakTuyecku TpyAHO U3MEPUTL BbIXO4-
HY0 MOLLiHOCTb HEMOCPEACTBEHHO Ha Bany (Hanpumep, y HaCOCOB, KOMNPECCOPOoB U T. A4.), cnegyeT Ucnosnb30-
BaTb CCbl/IKy Ha COOTBETCTBYWOLWMIA CTaHAApPT NO NPOBEAEHUI0 UCNbITAHNA NPYBOAUMON YCTaHOBKW. Takue
cTaHAapTbl 4OMycKaeTca NPUMEHATL MO B3aVMHOMY COI1acoBaHUI0 y4acTBYOLWMX CTOPOH. Hanpuwvep, ansa
ra3oBblX KOMNPECCOPOB — B COOTBETCTBUM C [3).

6.4.6 3mepeHne 4yacToTbl BpalLeHNs

Tvn npubopa, NokKasbiBaLWMNA HACTOTY BpalLLeHWs, foNycKaeTCs NPUMEHATb AN HaYa/lbHOW HaCTPOWKK
4acTOTbl BpaLleHNs ANa UCMbITaHNA U AN NPOBEPKM NOCTOSHCTBA YaCTOThbl BpaLleHUs B TeYeHne nepuosos
ncnbiTaHnin. Kaxablii Bas MHOroBanbHOTO ABurarens cnefyet 060pyAoBaTh yCTPOWCTBOM, NOKa3blBAIOLLLM
4acToTy BpaleHus.

C uenbio NPOBEPKN MOCTOAHCTBA YaCTOThl BPALLLEHNS BTeYeHWe NepnuooB NCNbITaHWi, Kak Ans BU3yasb-
HOrO YTEHUA, TaK U 415 3aN1CK, PEKOMEHAYIOTCA yKa3aTe M 4acToTbl BpaLLeHUs Tuna 3/1eKTPOHHOIO cHeTHuKa
UMMYbCOB.

[lnsa Bcex yacToT BpalleHns crieflyeT UCnosib3oBaTb TAXOMETPbI C MPUHYAUTE bHLIM NPUBOAOM UK 6ec-
KOHTaKTHOro Tvna. MNepeHoCcHble TaXOMeTpbl He PEKOMEHAYITCSA M13-3a BO3MOXHOI HEeJO0CTOBEPHOCTU MoKa-
3aHui.

B Tex cnyyasx, korga cpefHssa yactoTa BpalleHns BAuseT Ha pe3ynbTaTbl UCNbITaHWiA, crnegyeT UCnosb-
30BaTb CHETYMK 06OPOTOB BCTPOEHHOIO TUNA, MPUHYAUTENBHO NPMBOAUMBINA OT Bana. TOYHOCTL cHeTa M onpe-
JeneHns BpeMeHW fo/mkHa O6biTb Takoil, 4YTO06bl HeonpeAeneHHOCTb cpefHeli 4acToTbl BpalleHWs He
npesblwana 0.25 %. B Tex cnyyasax, korga cHeT4MKM UMMYbLCOB 3/1eKTPOHHOTO TUNa CNosb3yoT AN onpeje-
neHnsa mowHocTu 1 KM/, nokasaHusa cnefyeT CHUMATb € L0CTaTOYHON YacTOTO, Tak 4TO6bI CpeHee 3HaueHe
BCEX NoKasaHuil He 0T/INYaoCh OT CPeAHEro 3HaYeHUs YepeayoLLMXca nokasaHuin 6onee yem Ha 0.25 %.

6.4.7 [lpyrne namepeHuns

6.4.7.1 BnaxHoCTb

B Tex cnyuasx, korga cnegyet n3mepaTb COAepXaHue Bnaru B Bo3gyxe, NoCTynaLem B KOHTPO/IbHbIi
06bEeM 4151 UCNbITAHWIA, CegyeT NCnonb30oBaTh NpMBOpP, CNOCO6HLIV oNpeaenaTb OTHOCUTENbHYIO BN@XHOCTb
B Npejenax HeonpegeneHHocTy 2 % no BCeEM TOYKaMm.

KonuuecTBo nsMepuTenbHbIX NPUGOPOB AO/MKHO 3aBUCETb OT POPMbI U pasmepa 061acTu BXOLHOrO
yCTpOiicTBa C CUCTEMOIi BO3AYLUIHbIX (DUNBLTPOB.

B cnyuae HeckonbKkux 'Y, yCTAHOB/IEHHbIX B O4UH UM HECKOILKO PAA0B AN B LLIAXMATHOM nopsifike
CUCTEMOW OXNaXAEHUSA ncnapuTenbHOro Tuna uamn 6es Hee (B coctTase CUCTEMbI BO3AYyXONOArOTOBKM), Npn60-
pbl N8 onpefeneHns B3BELIEHHOro CpefHero 3HayeHus TeMnepaTypbl OKpYXXatoLwero Bo3ayxa v BIaxHOCTH
[OMKHbI 6bITb YCTAHOBNEHbI B MECTaX, rAe rpaHnyHble NOBEPXHOCTW KOHTPObLHOTO 06beMa A5 UCMbITaHWi
NOAXOAAT Hanay4Lwym obpasom.

BnaxHocTb fonyckaeTca onpenenaTb NPAMbIM U3MepeHneM, UCMNOoNb3ys MMAPOMeTP, U U3MepPeHNemM
Temnepatypsbl (LWaprka) Cyxoro wan BAaXHOro TepMomeTpa, 6apoMeTpnyecKkoro AaB/ieHUs v BblYUCIEHNEM
OTHOCUTE/IbHOI BNaXHOCTM NOCPEeACTBOM NCUXOMETPUYECKUX Anarpamm, Tabauu unm anropuTtMoB.
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6.4.7.2 BBog/oT60p BTOPMYHOrO TEMNIa

Ecnu ncnbiTaHne no onpegeneHunio paboumx xapakTepucTuk TpebyeT usMepeHns KonnyecTsa BBOANMO-
ro BTOPUYHOrO Tenna, Takoro Kak Tenso BNpbICKMBAEMOro NOTOKa, Un Tennaa, 0TupaeMoro oxnaguTensiMu
CMa304HOoro BeutecTea, NPOMeEXyTOUYHbIMKN oXnaguTenamn ucnctemMon BeHTUNALUKU, TO. KaK B C/lydae KOCBEH-
HbIX U3MEPEHNI A MeEXaHNYECKOW MOLLHOCTU, TOUYHbIE N3MEPEHUS TeMnepaTypsbl, JaBNEHNS U pacxoja LO/DKHbI
No3BONATL ONpeAe/ieHre Tenna c MakcumasnbHOW HeonpeaeneHHoCcTbio He 6onee 10 %.

6.4.7.3 Cwuctema perncrpaumnm gaHHbIX

Vicnonb3oBaHne 3N1eKTPOHHON CUCTEMbI perMcTpauny 4aHHbIX BMECTO PyYHOW pernctpaumm pekoMeHay-
eTcA no ABYyM npuynHam:

- UCK/0YEHME HEOOBEKTUBHOCTM NEpPCoHasIa Npu CYNTbIBAHUM NOKa3aHU aHa10roBbIX NpUHopoB.

- BbICOKas UHTEHCMBHOCTb 0TH60Opa 06pa3LoB, KOTopas NO3BONAET yMeHbLlaTb COCTaBNAL e Heonpe-
[leNeHHOCTW. BbI3BaHHbIe ClyYaiiHbiM1 BO3AEACTBUSIMU.

Cunctema perncrpauum gaHHbIX 4O/MKHA UMEeTb CBOMCTBO COXPaHATh AaHHbIe MePBUYHOMO 3/IEKTPOHHOTO
(06bIYHO aHa/I0roBOr0) CMrHana, reHepupyemoro Nnpnubopom, a Takke AaHHble COOTBETCTBYIOLLErO CUrHana,
npeobpa3oBaHHOro B TEXHUYECKME efMHULbI, YTOObI 06ecneyrBaTb BO3MOXHOCTb BbINOJIHEHNSI MPOBEPKN 1
KOPPEKTUPOBKYM AaHHbIX NOC/E UCTbITAHNS.

Cuctembl cbopa faHHbIX, Npeobpasyole NepBMYHbIE aHaIOroOBble CUTHa/bl B LMAIPOBbLIE CUTHASbI,
Mcnosb3ys aHanoro-uudpoBbie npeobpasoBaTeny, OMKHbI UMETh pa3peLlaroLLyto cnocobHocTb 14 6ut (pas-
Hyto 0,006 % OT AnanasoHa) uam nyudie.

7 MpoBeaeHne UcnbiTaHuit

7.1 3afaHHble HOpMasibHble YyCNoBusa

YcnoBuns AOMKHBI ONpeAensaTbCs rapaHTUAMU UK Lesibio UCTIbITaHUSA, U OHM 06pas3yoT OCHOBY AN1S NPo-
Be[leHNs1 KOPPEKTUPOBOK. cnbiTaHne AOMKHO NPOXOANUTL NPU 3afaHHbIX YCIOBUAX UK 6/IM3KO K 3ajaHHbIM
YCNOBUAM A1 MAUHUMU3ALUMW NOCNEACTBUA KOPPEKTUPOBOK. MapaHTupyemMble faHHble Mo XapakTepucTukam,
KOTOpble 3anMcaHbl B KOHTPAKTHbIX JOKYMEHTaX, OTHOCATCS K 3HepreTuyeckoli I'TY. pa6oTatoLeli B 3aaHHbIX
HOPMasIbHbIX YCNOBUAX U HA 3aJaHHOM TOM/IUBE.

Tab6nunuya 6— 3agaHHble HOpMasbHble YCNOBUA

HavmeHoBaHue nokasatens EavHuua n3avepexuns

[NaBneHve okpyxatoweii cpebl MNa
TemnepaTypa OoKpyxatouwei cpeabl ‘C
OTHOCUTeNbHaA BNAXHOCTb OKpyXatolein cpeabl %
YacTtoTa Iy,

KoadphnuymeHT mowHocTn (Cos v) R

YacToTa BpalweHus o6opyaoBaHus aHepretuyeckoii rmy 06/MuH
Mepenapg faBneHWsi TOPMOXEHUA Ha BXOoAe B KoMnpeccop (Npu 3afaHHbiX ycno-

BUAX NO MecCTy akcnnayartauumm)™ Ma
MageHne cTaTMyeckoro gasBfieHNA Ha BbiIxoAe U3 Typ6uHbl (Npu 3ajaHHbIX yCno-

BUAX MO MecTy akcnnyaTtauuu)l Ma

Yucno yacteil Ha MUNNKOH
no o6bvemy (ppm,)

O6bIYHOE COAepXaHue cepbl B BUAE CEPOBOAOPOAA

Huswasn Tennota cropaHus
OTHoweHue yrnepoga k sogopoay (C/H ratio)*'

CpepHsa TemnepaTypa TON/AUBa Ha BXOAe B pacnpefenunTesbHblii Konnektop

KOK/KT

MonbHble % / MONbHbIE %

»C

[laBneHue TOnnNMBa Ha BXOAEe B pacnpefennuTenbHblil KONNeKTop (TONbKO ANs
crnpasku) Ma
" AnbTepHaTWBHbI BapuaHT, B ycnosuax WNCO (1013.25 mb6ap. 15“C. oTHOCUTeNnbHas BnaxHocTb 60 %.
AP« «n» " o>

* OTHOWeHWe cogepxaHns yrnepoaa k cogepxaHuto sogopoga (C/H ratio) — aTomapHoe COOTHOWEHWE FOPlYUX
cocTaBfsOWMUX B ra3oo6pa3HomM Tonauee: o6uiee yucno atomos yrnepoga (C), feneHHoe Ha o6uiee YUCio aToMOB
Bogopoga (H), ncknouyasa CO,.
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7.1.1 3apaHHble ra3oobpasHble TonAnBa

B cnyyae ncnonb3oBaHUS NpUPOAHOTo rasa TUNUYHbIA NepeyeHb KOMMNOHEHTOB rasa npueeieH B Tabnu-
ue 7. MonbHble NPOLEeHTbl UHAMBUAYANbHbIX KOMNOHEHTOB ra3a A0/MKHbl 6bITb @HaOTMYHBbIMY 384aHHBIM B
[OKYMeHTaL M no KOHTpakTy. [115 cneunanbHbiX ra3006pasHbIX TONMB, HE OTHOCALLMXCSA K NPUPOAHOMY rasy
(Hanpumep, CUHTETUYECKUIA ras), Lo/MKeH ObITh 3aaH cocTaB rasa.

Ta6nuya 7— TUNNYHbIA NepeyYeHb COCTaBASAOLWMX ra3006pa3HOro Tonmea

HaumeHoBaHVe KOMNOHeHTa O603HayYeHne KOMMOHeHTa HanmeHoBaHMe KOMNOHEHTA O603HaueHne KOMMNOHEeHTa
MeTtaH CH« OkTaH CaHie

3TaH CMt AsoT N2

MponaH C3He AproH Ar
M30-6yTaH *'C,HD Kucnopog 0.

n-6ytaH N-C4H 10 LByokucb asoTta COs
M30-neHTaH *-CsHi2 Oknch asota CcoO

N-neHTaH n-C*H12 Bnara H20

rekcaH CHEH,, Bogopog, Ha

FenTtaH CtH|4 Fenuii He

TemnepaTypbl TON/IMB B CUCTEME MOAAYN BHYTPU KOHTPOSILHOTO 06beMa NS UCNbITaHWUiA 1 B palioHe
perynvpyloLiero TOMJIMBHOIO kanaHa A0/HKHbI 3a4aBaTbCA MO KOHTPAKTHOM AOKyMeHTauuun. [lpyrne Benmum-
Hbl, TaKMe Kak TennoTa CropaHus, OTHOLLEeHMe CoAepXaHusa yrnepoga kK cogepxaHuto sogopoga (C/H ratio),
cnepyeT paccunTbiBaTh N0 COCTaBY, yka3aHHOMY BbILLE.

7.1.2 3afjaHHble Xugkve Tonamea

TuNUYHbIE XapaKTEPUCTUKM TONIMBHOIO ANCTUNNATA, KOTOPbIE AO/MKHbI ObITb TAKUMU XE. Kakune yKkasaHbl
B KOHTPaKTHOW JOKYMeHTauun, npusegeHsl B Tabnuvue 8.

Ta6nuuya 8 — TUNUUHbIE XapPaKTEPUCTUKM XUAKAX TOMINB

HanmeHoBaHue napameTpa EauHuua namepenus
Tennota cropaHuna Tonnuea npu 15 4C KIK/KT
MnotHocTb npu 15 “C Kr/m"1

OTHOCUTeNbHas NAOTHOCTbL npu 15 °C —

KnHemaTtnuyeckas BaA3kocTb Npu 50 "C (TONbKO ANS CNpaBKu) Mm2c

Cepa, o6lwee Konn4YecTBO MaccoBblii %
Yrnepog, o6uiee KONMYeCTBO MaccoBblii %
Bogopoga MaccoBblii %

A3soT MaccoBblii %
Kucnopog MaccoBblii %
OTHOLWEeHNE coaepxaHua yrnepoga k cogepxanuto sogopoga (C/H ratio) MonbHbIA %/MonbMbIn %

7.2 TpepBaputenbHble NPOBEPKN

B fononHeHne K NOAroTOBUTE/IbHBIM ONepauuam WCMbITaHUA, onucaHHbIM B 6.3, HenocpecTBEHHO
nepej Havyanom ucneitaHua F'TY gomkHa 6bITb NOABEPrHyTa OCMOTPY HA OTCYTCTBUE C/1Ie10B BO3MOXHbIX yTe-
Yyek TeKyumnx cpef. B yacTHOCTM fO/MKHO ObITb NPOBEPEHO, YTO:

- BCE MexXaHW4yecKoe 1 afeKkTpuyeckoe 060pyoBaHNe Haxo4uMTCA B HOPMasbHOM paboyem COCTOSIHUN, B
COOTBETCTBUM C COINacoBaHHbIM NepeyHeMm 3akas3umrka, Kak YacTbio METOAUKN UCTbITAHUS;

- NPOMbIBKa KOMMNpeccopa Bo BpeMs paboTbl OTK/IIOUEHa (3TO 3aBUCUT OT pexvma paboTsl);

- npoBefeHa nNpoBepka pexuMoB paboTbl ['TY;
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- I'TY nepef HavyanoM WCNbITaHNA TepMUYECKN cTabunbHa 1 paboTaeT B COOTBETCTBUM CO cneundmka-
uvei dyHKUMiA ynpaBneHus (Hanpumep, NosioxeHne nonaTok BXOAHOIO HanpasnsoLwero annapara). Peko-
MeHAyeTCA. YTo6bl /106ble N3MEHEHUS B BbICTYNALWMNX YACTAX U3MePUTESbHbIX NPUOOPOB He npesbiwanu
[OnyCTVMble 3HaYeHus1, MPUBEAEHHbIE B HACTOSILLIEM CTaHJapTe {pekoMeHAyeMasn NpoBepkKa).

7.3 Hauano v 3aBeplueHne ucnbiTaHunii

PykoBoauTenb UCMbITaHWii SIBNSETCSA OTBETCTBEHHLIM MO 06ECMNEeYeHNt0 BbINOHEHUS BCEX KpUTepues
rOTOBHOCTU K Ha4YaJsly UCMbITaHWIA. BCe CTOPOHbI, NPYHUMAlOLLME yHacTue B UCNbITaHNAX, AO/MKHbI 6bITb MHGOP-
MMUPOBaHbI 0 BPEMEHMN Havana UCMbITaHWi. PykoBouTeNb NCNbITaHWI ABNAETCA OTBETCTBEHHbLIM 3a MPOBEPKY
BbIMO/IHEHNSA BCEX KPUTEPMEB 3aBEPLLIEHNA UCNbITAHUI 1 38 AOCTMXEHME COrlacusi BCex CTOPOH, MpUHMMato-
LKUX yyacTue B UCMbITAHWAX, O 3aBEPLUEHUN WU O NPOLO/BKEHUU UCMbITaHUA. PyKoBOAWUTENb UCMbITAHUA
MOXeT NPOAOIHKNTb UMW 3aKOHYUTb UCNbITAHWE B C/lyYae HEBbINOMHEHUSI TpeboBaHWA.

7.3.1 Kputepun roTOBHOCTU K Havany UcnbiTaHus

Mepep HayanoM UCMbITAHMA MO ONPefeneHnto XapakTepUCTUK AO/MKHbI ObITb BbIMOMHEHbI ClegyloLme
Kputepum:

- ycnosus paboTbl, CXeMa U pacrnonoxeHve obopynoBaHnsa ANs UCMbITAHUA COOTBETCTBYIOT COMNaco-
BaHHbIM paHee Tpe6oBaHNAM, HanpuMep:

yC/10BUS paboTbl 060pYyA0BaHMA 1 CNOCO6 YNpaBneHns.

HasnMune noAxoAsLLero Tonamea, XxapakTepuCcTUKN KOTOPOro HaxXoAATCA B ONYCTUMbIX Npefenax B
COOTBETCTBMM C @aHaN30M TOMNMBA, HEOOXOAUMBIM ANA UCTbITAHUA (aHann3 cnegyeT NPOBOAUTL
KaK MOXHO 6/11Xe K Havany ucnbitaHus),

ycnosust paboTbl 'Y HaXoAATCA B rpaHuLLax KoOppekTUPOBOYHbIX KPUBBIX, &/ITOPUTMOB M NPOrpamm,
ycnosus paboTbl 060pyaoBaHnsa B 061aCTn 4ONYCTUMbIX NPesenos:

- cTabunusauus: nepeg Ha4yaniom KOHTPOIMPYEMOrO pexunmMa ycTaHOoBKa A0/MKHa nopaboTaTb CTOMbKO
BPEMEHW, CKOJIbKO HEOBX0AMMO ANA onpefeneHus ycnoBuili yCTaHOBUBLLETOCA pexuma. YCTaHOBMBLUMMCSA
PEXUMOM CUATAETCH PEeXMM, KOr4a OCHOBHbIE NapamMeTpbl, CBA3aHHbIe CLeNsiMU UCTbITaHnsA, cTabunnsnposa-
nuck. MNapameTpbl CYUTAIOTCA CTABUNBbHBIMU, €C/IN X OTKIOHEHWS HE NPEBbLIWAOT 3HAYEHNUS, NPUBELEHHbIE B
Tabnuue 9;

- c6op AaHHbIX: PYHKLMOHMPOBaHNe cucteM(bl) coopa AaHHbIX, HAXOXAeHNe Ha CBOeM MecTe uCnbiTa-
TeNbHOro NepcoHasa 1 ero roTOBHOCTb K CO0PY AaHHbIX A1 JOCTMXEHUS CyYaiHbIX MOTPELIHOCTEeR HACKO b-
KO BO3MOXHO HU3KUX.

7.3.2 KpuTepuun oCTaHOBKMU UCMbITAHNA

Mepep 0CTaHOBKOW UCMbITAHWS MOONPEAEEHNI0 XapaKTePUCTUK PeKOMeHAyeTCA NOATBEPAUTL Cieayto-
LY MHbOopMaLMIO:

- ycnosus paboTbl, Cxema 1 pacnosioxeHne obopyfoBaHNA AN UCMbITAHNA COOTBETCTBYIOT COrnaco-
BaHHbIM paHee TpeboBaHWAM, Hanpumep:

ycnosusi paboTbl 060pyf0BaHNs 1 Cnocob ynpasneHus,

ycnosus paboTsbl I'TY HaxoAsaTCsA B rpaHnLax KOPPEKTUPOBOYHbIX KPVBBIX, @1rOpMTMOB 1 MporpamMm
(nvKBMAaLMIO NPEeBbILEHNA 3TUX FrPaHuL, BMellaTeIbCTBOM NepcoHana cnefyeT cornacosarb Bee-
MW CTOPOHaMW, NPUHUMAOLWMUMIN yYacTue B UCMbITaHUAX);

- YCTaHOBUBLUMICA PEXWM: OCHOBHblE MapaMeTpbl, CBA3aHHbIE C LLeNSMU UCNbITAHUSA, HE NPEBLICUAN
KpUTepUn yCTaHOBUBLLETOCS peXuma OTHOCUTE/IbHO 3anpOoTOKO/IMPOBAHHOIO cpeiHero 6os1ee Yem Ha 3Have-
HWA, NnpuBeAeHHble B Tabnmue 9;

- cbop gaHHbIX: cuctema(bl) c6opa gaHHbIx cobpana(n) [OCTaTOYHbIA 06bEM AaHHbIX, COOTBETCTBYHO-
LMiA 3afaHHOMY B METOAVKE NPOBeAEHNS UCMbITAHWIA.

7.4 PaboTa o 1B TeyeHue ucnolTaHus

7.4.1 Pexum paboThl

Pexum pa6oTbl I'TY B TeUeHMe UCMbITaHNUs AO/KEH COOTBETCTBOBATHL LUensM ucnbitaHns. Koppektnpo-
BOYHblE [laHHble, UCMNOJIb3yeMble [/ CO3[aHNA KOPPEKTUPOBOUHbLIX KPUBLIX, 3aBUCAT OT pexuma paboThbl.
Ecnun 3apjaHHoe, 0TKOPPEKTMPOBAHHOE UK N3MEPEHHOE Harpy>XeHHoe COCTOsIHe COOTBETCTBYyeT Tpebyemo-
My, TO OpraHu3aLmsa CXeMbl CUCTEMbI YNpaBAeHUsA AO/DKHA NOAAEePXUBaTL 3TO COCTOSAHNE B TEYEHUE UCTbI-
TaHuA.

7.4.2 PaboTta BcmomMoraTenbHOro o6opygoBaHus

Bce BcnomoraTtenbHoe 06opygoBaHne, He06xoAnMoe 4158 HopMasibHOM paboTbl I'TY npu 3agaHHbIX HOP-
MasbHbIX YCNOBUAX, [O/HKHO OblTb YUTEHO B ONpeaensowmx 4oNoMHUTEIbHYI0 MOLWHOCTb Harpyskax (Hanpu-
Mep. OTCNexuBaHWe TenioBOro MNoToka). HenocTosHHble AONOMIHUTE NbHbIE Harpysku crefyeTt Takke
y4nUTbIBaTb COOTBETCTBYHOLLMM CNOCO6GOM.
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7.4.3 CucTtembl BO34yXONOAITOTOBKM Ha BXofe (OXNaguTenn ncnapuTenbHOro Tuna, BbIMOpaxu-
BaTeNu, yBAaXHUTENN, HarpesaTenn)

Bcneacteve yBenuvyeHua HeonpefesieHHOCTW WUCMbITaHUA Mpu  onpegeneHnn 3 gekTUBHOCTU
YCTPOICTB BO3yXOMNOArOTOBKM HAa BXOAE PEKOMEHAYETCS NPOBOANUTb UCNbITaHUsA [ TY 6e3 BkNoueHns B paboTy
9TUX YCTPOWCTB. Pe3ynbTaTbl NPMEMOYHbIX UCMbITAHUIA MOTYT 3aTEM KOPPEKTUPOBATLCH, UCMOMb3Ys COOTBE-
TCTBYIOLLME MPOEKTHbIE KOPPEKTUPOBOYHbLIE KPUBLIE, CO3faHHble A1 ClydaeB OTK/IYEHHOIO0 COCTOAHUSA
o6opyaoBaH/a BO34yXONOArOTOBKM Ha Bxoge. Ecnm paboTa cuctemMbl BO3AyXONOAroTOBKM Ha BXofe 3ajaHa
Kak 4yaCTb MporpamMmmMbl NPYEMOYHBIX UCTbITaHWi, TO FTY MOryT 6bITb UCMbITaHbI C paboTaloLwein CMCTEMO BO3-
[yXOMnoAroTOBKM Ha BXode, a pe3ynbTaTbl MPUEMOYHbIX UCMbITAHNA MOTYT 6bITb CKOPPEKTUPOBAHbI, UCNO/b3YS
COOTBETCTBYIOLLME KOPPEKTUPOBOYUHbIE KpUBbIE. [py NpoBeAeHNN UCTIbITaHUSA C OX1afUTeNnaMmn He TpebyeTca
KOpPPEKTUPOBKa Mo noAsefeHHOMY UK OTBeeHHOMY TernJy BoAbl.

7.4.4 Perynmposku

Mepep Havanom ohmunanbHbIX NPUEMOYHBIX UCTbITAHWUI MOAPAAYNKY [O0/MKHO ObiTh paspeLleHo npo-
BECTW perysimpoBky 1 npeABaputesnbHble ucnbitanus. Lienn npeasaputesnbHbIX UCMbITaHWI cnegyloLime:

- onpejgeneHve, HaxoaaTca N F'TY 1 cBA3aHHbIe C Hell yCTaHOBKU B COCTOSIHUM, NOAXOAALEM AN Npo-
BeJeHNS NPUEMOYHOTO UCTIbITAHUS;

- nposepka annapartypbl, CUCTEMbI COOpa AaHHbIX U COCTOAHUA 060pYyA0BaHNS;

- WHCTPYKTaX nepcoHasia npu WUCMbITAHUAX U OTCOEAVHEeHUW YCTaHOBKM, OCBOEHWE MEeTOAMKU WCMbl-
TaHwuii;

- OKOH4YaTenbHas HacTpoiika I'TY, koTopas go/kHa 6bITb NpoBeAeHa B COOTBETCTBMU C pesybTaramu
npeABapuTeNbHbIX UCMbITAHWIA.

Mocne TOro, Kak nNpeABapuTe/ibHble UCMbITAHWNA GYAYT 3aBepLUEHbl, PYKOBOAWUTENb UCMbITAHWI MOXET
06bABUTbL 0 Havane ohnUNanbHOro UCNbITAHNSA.

Kak Tonbko Havancs atan oduunanbHOro UCMbITaHWS, HUKaKne peryiimpoBKy He AOMYyCKalTCs, Kpome
perynupoBoOK Mo cornatleHnto BCeX CTOPOH, MPUHUMAOLWMX y4acTue B UCNbITAHUAX.

7.5 MNpoaoNXKNTENbHOCTb UCMbITAHUA

MpoAOMKUTENbHOCTb PA60Thbl HA KOHTPO/IMPYEMOM PEXMME UCTbITAHWNA U YacTOTy NokasaHuii npubopoB
cnepyer BblbMpaTh U3 ycnoBuA obecnevyeHnsa HafgexXHbIX CPefHNX 3HauYeHNn nokasaHuii. 30-MUHYTHbIA UCMbI-
TaTeNbHbIl PeXVM PeKOMeHAYeTCs 415 AOCTVKEHWA COOTBETCTBUSA 3HAYEHUAM TabnuLbl 9 1 BbINONHEHWIA Tpe-
60BaHNA NO HeonpeaeneHHoOCTU UCnbiTaHus. Ecnv HET BO3MOXHOCTU BbINOMHUTL BCe TpeboBaHusa TabnuLbl 9,
TO oLleHuBaHne MowHocTn 1 KM 4o/mkHO 6bITh BbINOMHEHO NOC/eA0BaTe/IbHO TPY pa3a. B aTom cnyyae npo-
[OMKUTENBHOCTb KaX0ro UCMbITaHUA Ao/KHA 6bITb 0T 540 20 MyH (TO ecTb obuiee Bpems oT 15 40 60 MUH).
PesynbTaTtbl Tpex UCnbiTaTe/IbHbIX PEXUMOB A0/KHbI ObiTh YCpeAHeHbl. [Ana HeobA3aTeNbHbIX NCMbITaHWiA
afexkBaTHas NPoAo/HKNTENbHOCTb 11060ro UcMbITaHMA A0/HKHA 6bITb 0600 AHO cornacoBaHa CTopoHamu, Npu-
HUMaLWMMY yYacTue B UCTbITaHUAX, 0 Havana UCMblTaHuS.

7.6 MakcumanbHO AOMYCTUMble OTK/IOHEHWA napameTpoB Npu paboTe Ha KOHTPOIWPYEMOM
pexvume

Kaxpoe Habnogaemoe 3HauyeHne napameTtpa npu paboTe Ha KOHTPO/IMPYEMOM pexuMe He AO/HKHO
OTNNYaTbCA OT CPEAHEr0 3HaYeHNs 6o/1ee Yem Ha BENTMUMHY, MPpUBEEHHY0 B Tabnuue 9.

Ta6nuuya 9 — MakcumanbHO AOMNYCTUMbIE OTK/IOHEHUS MapameTpoB paboynx ycnosui

OTKNoHeHne Habngaemor

napameTpa OT 3anpoToKo/u-
HanmeHoBaHMe nepemMeHHOro napameTpa POBAHHOTO CPEeAHEro 3HaueHus
napameTtpa pa6ounx ycnosuii B

TeuyeHue NPOroHa McnbITaHWA

BbixofHan anekTpnyeckas MOLWHOCTb Ha BbIBOAHbLIX KIeMMax afiekTporeHepartopa +1%
BbixofHas MOWHOCTb Ha Bany (MexaHU4yeckuin npusop) +2%
KoadhpuuymeHT mowHoCTH +2%
YacToTa BpaweHua obopyaoBaHua N'TY ¢ anekTporeHepatopom +1%
Temnepatypa razoo6pasHoro tonnusal, nogaBaeMoro B yCTaHOBKY r3K
Temnepartypa XUAKOro TonauBa, nojaBaemMoro B yCTaHOBKY r3K

[asnexne razoo6pasHoro Tonanea

I+

1%

Temnepatypa okpyxatouieii cpefbl r2K
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OkoH4yaHue Tabnuybl 9

OTK/NOHEHNe HabNLaemMo

napameTpa OT 3anpoTOKONu-
HavmeHoBaHne nepemMeHHOI napameTtpa POBaHHOI CpeaHEet0 3HaMeHUsA
napameTpa paboynx ycnosuii B

TeyeHue NporoHa NcnbiTaHna

ATmocepHoe gaBneHune +0.5%
AG6CONIOTHOE AaB/ieHue [bIMOBbIX Fa3oB B cMCTeMe Bbixsona +1%
TemnepaTtypa BbIX/IONHbIX FA30B Ha BbIX0Ae W3 TYp6UHbI +2K

1 Ans razoo6pasHbiX TONAUB, HE SABAAKLWMNXCSA NPUPOAHBLIM ra3oM, AONYCTUMbIE OTKIOHEHUS A0/KHbI 3aj4aBaTbCcs
no cornaweHnto, 4OCTUTHYTOMY A0 UCNbITaHNA.

B cnyuae, korga BTeyeHve paboTbl Ha KOHTPOIMPYEMOM PeXUME NpU UCMbITaHNW HEKOTOPbIe Habnaae-
Mble 3HayYeHus napameTpa 6yAyT OTK/IOHATLCA 3a A0NyCTUMbIE Npeferbl, NpUBeeHHble B Tabnuue 9, pexum
UCMbITaHNA MOXeT 6bITb 3abpakoBaH. OgHako ecnn KonebaHWa orpaHuyeHbl Mo BPeMeHU v aMnauTyge, To
MeXy CTOPOHaMu MOXeT 6bITb0CTUIHYTa AOrOBOPEHHOCTb N0 OTOPAChIBAHNIO faHHbIX MoKasaHuii npuéopa un
3ayeTa UcnblTaHUS.

7.7 PerncTtpauna gaHHbIX NpU UCMbITAHNUAX

Onsa pocTnxeHnsa 60NblUMX BO3MOXHOCTEN nokasaHua NpMbopoB Ha UCMbITAHUAX cneayeT perncTpupo-
BaTb BCUCTeMe coopa faHHbIX. I3MepeHHble 3HaYeHNs napamMmeTpoB UCNbITaHUSA, a Takke HaCTPOLikn ngpyrve
BaXKHble JaHHble HabNI0AeHNI BTeYEHWE UCTIbITaHWSA A0/MKHbI BBOAUTLCSA B NOATOTOBMNEHHbIE (DOPMbI, KOTOpbIE
dhopMuMpylOT NepBOHaYasibHblE MPOTOKO/bI UCMbITAHWIA, NOAIMHHOCTL KOTOPbLIX YAOCTOBEPSAETCA NOAMUCHIO
HabnwogaTtens.

Habnogerns AomkHbl BKAOYATL faTy U BPeEMS AHSA, OKpyXalolue ycnosus (Temnepartypy, AaBneHue un
OTHOCUTE/IbHYI0 B@XHOCTb) 1 Tpebyemble nusmepeHus. OHU AO/KHbI ABASATLCA AE€NCTBUTENbHBbIMY NOKa3aHU-
AMU NP160oPOB 6€3 NPUMEHEHNs Kaknx-Nnbo KOppPekTUPOBOK, HE06X0ANMbIX ANs npuéopa. Mo3numsa Kaxaoi
TOYKM A0/KHA BbITb ACHO OTMEYEeHa B TEXHONOTMYECKON KapTe, MCNONb3ys HOMEHKNaTypy, NpeAcTaB/eHHYo B
NPOEKTHOW MeToANKe 3afaHHbIX MPUEMOUHbIX NCMbITaHWA.

Ha npveMoyHbIX NCMbITAHUAX 3aBEPLUEHHbI KOMMIEKT He MOoABepraBLNXCcs N3MEHEHUSAM NPOTOKOM0B
MCNbITAHWI 1 3anUcaHHbIX rpadnkoB CTAHOBUTCA COBCTBEHHOCTbLIO CTOPOH, MPUHMMABLLMX YYacTue B UCMbITa-
HUAX. MPOTOKONbI UCMbITAHWIA U NI06bIE 3anncaHHble rpatnkn A0MKHBI HOPMMPOBATL 3aBepLUatoLL il OTHET.

MepBoHavanbHble NPOTOKO/IbI M 3anncaHHble rpadvkv JO/MKHbI UMETb BUA, [OMYCKaoW i hakcumnnbHoe
TUpaxvpoBaHue, HanpumMep hoTokonmpoBaHue. Konum 4OKyMeHTOB, cAe/laHHble OT PyKy, He JoMyCcKatoTes.

HenocpeAcTBEHHO Nocie 3aBepLUEHNS Kax40ro KOHTPO/IMPYEMOro pexuma ucnbiTaHua Bce npeacras-
NAWme HTepec 3NeKTPOHHbIE AaHHble AO0/MKHbI OblTb NPeAoCcTaB/eHbl KaXAoi CTOPOHe, NMpUHUMMAaBLUEN
ydyacTve B uUcnblTaHnaX. Bce opurnHanbHble faHHble N0 M3MEePEHUsAM, 3anucaHHble BPYYHYI0, OKHbI ObITb
CKpen/ieHbl NOAMUCHIO, a KOMNMEKT AaHHbIX NepejaH CTOpoHaM, NPUHMMAaBLLMM yYacThe B UCMbITaHWAX.

CTOPOHbI, NPUHUMABLLME YYacThe B UCTIbITAHUAX, AO/DKHbI MPUHATL pelleHune: 66111 11 NpeaLwecTByo-
Lme MCnblTaHNs NpoBeAeHbl B COOTBETCTBMU C METOAMKON UCNbITAHWIA MO ONpefeneHnio XxapakTepucTuk B
pyKkOBOACTBE, NPMBEAEHHOM B HacTosleM cTaHgapTe. [Jo/MKHO ObiTb Takxe COor/fiacoBaHo: ABASANTCA Nn
cobpaHHble faHHble NMpUeMIeMbIMI 4151 BCEX CTOPOH, MPMHUMABLLUKNX yYacTue B UcnbiTaHnAX. Kak ToNbko 3To
6yfeT cornacoBaHo, UCNbITaHWIO AO/MKEH ObITb NPUAaH cTaTyc oULNANbHOr0 UCMbITaHUS.

7.8 MpusHaHne NcnbiTaHNUA 3a4eTHbLIM

Mpu3HaHMe KOHTPO/MPYEMOrO pexumma WCMblITaHUi 3a4eTHbIM AO0/HKHO ObiTb 060KAHO COrnacoBaHo
npeAcTaBUTENAMMU NOAPAAUMKA U 3aKa3umKa (MK aKCnayaTaHTa).

Ecnv B TeyeHune ncnbiTaHna nn nocnegyoLero aHanmsa HabnioaaBLLnMXcs faHHbIX 06HapyeHa npoTu-
BOPEYMBOCTb, KOTOPAs BNUSAET Ha OLeHKY afleKBaTHOCTN pe3ybTaToB UCTbITAHUSA, TO B K&XO0M c/lyyae CTopo-
HaM pekoMeHyeTCs CKOPPEKTUPOBAaTb NN N3BATb faHHYI0 NPOTUBOPEYMBOCTb N0 06010 A4HOMY COrNaLleHuIo.

McnbiTaHns cunTtaloTca He3aueTHbIMU B CNeAyoLLnX ciydanx:

- cbpoc Harpy3ku Ha 'TY ¢ aneKTporeHepaTopoM, BbI3BaHHbIN BHELUHUMU/BHYTPEHHUMW NPUYMHAMU:

- OTKa3 UcnblTaTesibHOro 060pyA0BaHNs B OTCYTCTBUE pe3epBUPOBAHUSA:
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- OTK/IOHEeHMe napaMeTpoB paGounx ycnoBuii OT NprBeAeHHbIX B TabuLe 9. 3a NCKYEHNEM Cyyas,
KOrAa Tak1e OTK/IOHEeHUS [0MyCKatoTCs Mo NMCbMEHHOMY COTIALLEHNI0 MEeXAY CTOPOHaMMU;

- pa6oTa ['TY npy (yHKLMOHUPOBAHWUM OTPAHNYNTENS Harpy3Ku;

- (PYHKUMOHMPOBaHNE NPOTMBOOGNEAEHNTENBHOW CUCTEMbI, 3a WCK/IUYEHWEM Cryyasi, Korga Takue
OTCTYN/IEHNS AOMYCKAKTCS MO MMCbMEHHOMY COMMALLEHNI0 MEX/Y CTOPOHaMK.

8 O6paboTka pe3ynbTaToOB MUCMbITAHUN

Mpu 06paboTKe pe3ybTaTOB UCMbITAHWIA B YacTW MOLLHOCTM 1 KM/, nx onpefeneHne MoxeT 6bITb caena-
HO MO YCPeAHEHHbIM WU UHTErpasibHbIM 3HAYEHNAM HabMAEHWA, NPOM3BEAEHHbIX B TEYEHNE KaX0r0o KOHT-
PONNPYEMOTO PEXUMA UCTIbITAHUS, NOCE UCMNOb30BaHKA NONPaBOK KNPMGOPaM U T. .. KAKONMCaMOo BHACTOSA-
Lem cTaHgapTe.

8.1 TennoBoW 6anaHc ra3oTypbUHHOI YCTaHOBKM

8.1.1 O6wwuii meTop,

Bo6uwem cnyyae 'TY npoekTupytoTcst Ha 6a3e TemnepaTypbl Ha BXoAe B Typ6uHy. OgHako npsimoe name-
peHue hn3nYeckoin TemnepaTtypbl Ha Bxofe B Typ6UHY B 60/bLUNHCTBE C/lyYaeB He BbINOMHUMO. Takum o6pa-
30M. 06WWMii MeToA onpedeneHus TemnepaTtypbl Ha Bxofde B TypOWHYy — 3TO onpejesieHne nocpeAcTBOM
pacyeTa TensoBoro 6anaHca. OnucaHHbIli MeTof obecneynBaeT ahhEKTVBHOE 3HAYEHNE TemnepaTypbl Ha
BX0JZe B Typ6uHY nepeg fonaTkaMmu ctatopa nepsoii CTyneHn. 3T1a BennymHa aBnsieTcs agmabaTtnyeckoin pas-
HOBECHOI cpefHell TemnepaTypoil Heoxnaxaaemol TypOuHbl Npy AOMNYLLEHUU, YTO OBLLMIA MACCOBBIA pacxos,
yepes KOMNPeccop, BKIYaA pacxobl BO3yxa Ha oxnaxaeHune nyepes ynjaoTHEHUS, CMeLLMBaeTCsi C Macco-
BbIM PacXofiOM rasoB Ha BbIXOJe M3 KaMepbl CropaHna nepej BXO4O0M B /I0NATOYHbIA BeHel, cTaTopa nepBoii
CTyneHu. B pacyeT 6epeTcsi CBA3b MeXAy (hr3nyeckoi TemnepaTypoii Ha BXxofe B TYpP6UHY (CM. pUCYHOK 4) n
pacxofoM Bo3fyXa Ha oxnaxaeHue TypouHbl. Pe3ynbTaToM ABAseTCS Temneparypa Ha BXofe B TypOuHy, KoTo-
pyto 6bl UMena Heoxnaxaaemasi TypouHa ¢ TakuM Xe AaBNEeHWEM Ha BXOAE W NapaMeTpamy Ha Bbixoge, A1
TOro 4YTO6bI BblAATh TaKyH Xe MOLLHOCTb, YTO U peasibHas TypouHa.

O6LWmii MeTo onpeaeneHns TeMnepaTypbl Ha BXO4e B TYp6UHY No hopmyne

b _TH®3-mitmc (Go+ -h0)
z— 77 (D

Cnocobbl onpegeneHus 4nsa remnepaTtypbl Ha BXO4e B TYpOUHY, UCNOMb3yeMble N3rotoButenamm My:

a) Ta =1 al-T CAT~T1CA cc — TemnepaTypa cropaHus (Temnepartypa cakena);

6) T B=JTM- T CA T— Temnepartypa Ha BxoAe B TYpOuHy nepef HanpasnsfoLMM annapaTom nepsoi
cTyneHu Typ6uHsbl (TIT);

B) ma3=maU - mCA T + mCA wy — Temneparypa ropsiyero rasa nepeg pabouymmu nonatkamv nepeoi
cTyneHu TypouHsl (RIT);

r) T /2= wadl— Temnepartypa Ha Bxoge B TypbuHy no ycnosusm VCO.

[ns onpepeneHvns TemnepaTtypbl Ha BXoAde B TypOMHY MCMONb3YylT TensaoBoi 6anaHc I'TY B Lenom
(cMm. pucyHOK 5) 1 kamepbl cropaHust (CM. pUCyHOK 6).

BbibpaHHas cxema MOXeT C/TYXXWTb TONbKO B kayecTBe npumMepa. [i11 Toro 4tobsl cTana BO3MOXHOM Npo-
cTas agantauvsa aTux 6anaHcoB K peanbHol KoHdUrypauum MY, cxema cCoAepXnT xapakTepHble 0CO6eHHOCTH
B KauecTBe CMHOHWMOB N1 ONpefeneHHbIX BUA0B 3HEPrMM U MACCOBbIX PacXoA0B, NepecekarLx nosep-
XHOCTb 060/104KN KOHTPO/ILHOTO 06bEMA, HanpyMep BHELLUHUIA OxnaanTenb Bo3ayxa (Tennosas sHeprus), noa-
XMMaIoLLKIA KOMMpeccop oxnaxgatLLero Bo3gyxa (MexaHuyeckas aHeprus), oT6op Bo3gyxa nav BnpbICK BOAbI
(M3MeHeHne MaccoBOro pacxoaa).

OCHOBHOE ypaBHEHME NOJ PUCYHKOM NOoKa3biBaeT BCE IHEPreTUYeCcKMe NOTOKN, BXOASALLME B BbiGPaHHbIN
KOHTPO/IbHbI 06beM M nokupatwume ero. JONONHATENbHO NOKa3aHo, Kak 3HepretTuyeckne MoToKM MOryT
BbIYMC/IATLCA MO U3MEPEHHBLIM UMY 38aHHbIM 3HAYEHUSAM.

Ha nepsom ware TensioBoi 6anaHc 'Y B LLe/IOM UCMONb3YIOT A5 ONpefe/ieHns MaccoBoro pacxoja Ha
BXO/e B komnpeccop. Pe3ynbTar aToro pacyeTa fonyckaeTcs NpsiMo UCN0/b30BaTh A1 ypaBHEHUS, NONYyYEH-
HOro 13 6anaHca kamepbl CropaHns, KOTOpoe BefeT K onpeaeneHunio cpeaHen yaenbHoi SHTanbnumn Ha BXoAe B
Typ6uHy. Ecnn yyecTb cocTaB rasoB W NpU6GerHyTb K NOMOLM TabniuL, CBONCTB ra3oB, TO OKOHYaTe bHbIM
pesynbTatoMm 6yAeT 3HauyeHue TemnepaTypbl Ha BXOAE B TYPOUHY.
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Kamepa Bo3ayx Ha oxnaxgeHue

TemnepaTypa cropaHus (Temnepartypa akena);

Temnepartypa Ha Bxofe O Typ6uHy nepej nepebIM psfOM
cTaTtopHbix nonatok (TIT).

Temnepartypa ropsyero rasa (nepep pa6ounmu nonaTkamu nepsoii
cTyneHun Typ6uHbl RIT);

TemnepaTtypa Ha BXo4e B TYPGUHY MO YCNOBUSAM HACTOSILLETO
cTaHgapTa

PucyHok 4 — Cxema CBA3M MexJy TemMnepaTypoii Ha Bxoge B Typ6uHY U pacxogamu
oxnaxpgatwuwero sosgyxa BHyTpu N7y

Tak kak Bo MHOrux 'Y ncnonb3yoT 0T60P BO3AyXxa ANA OXNaxAeHns aeTanein TypouHbl paHbLLe BbIXo4a
13 KoMnpeccopa, To Heo6Xo4MMO YNpoLLeHre, ec/in faxe aHepreTuyeckme 6anaHcl cnegyert UCnosb3oBaTtb
6e3 3HaHNA Bcex He06X0ANMbIX PACXO0B BO3AyXa Ha OXNaxeHve, Hanpumep 13 n3mepeHunii. nsa atoi uenm
BBOAAT md. UTO6bLI ONpefennTb ee. BOIMOXHO crieAylolee fonyleHne: komnpeccop 6e3 oT6opa Bo3gyxa, HOC
TeM e cambiM NOTpebsieHNneM MOLLHOCTK, Kak v peasibHblil KOMPeccop, MMeeT pacxoj Bo3Ayxa Ha Bxoge T/ .
Kak onpeseneHo no ypaBHeHuto (7). T a npeAcTaBnsieT co60i OTHOCUTE NbHYK Pa3HOCTb MEXAY MacCOBbIM
pacxofoMm BO34yXa Ha BXofe B peasibHblii U 9KBUBANEHTHbIN KOMMPECCopbI.
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PucyHok 5 — KOHTPONbHbI 06bEM /151 TENIOBOTO 6aniaHca cucTeMbl

PUCYHOK 6 — KOHTPObHLIN 06bEM 415 TENMOBOro 6anaHca kKamepbl CropaHus

8.1.2 Tennosoii 6anaHc cUCTeMbI
Tennosoi 6anaHc cucTeMbl BbluncaseTcs no oopmyne

+ Q«+ 0*4* 0«32 +Pb=P*+0*3* 0C31¢0r+ 09 +Om * Qm 2
roe Qal =T al wlal — 3Heprus NoToka Bo3Ayxa Ha BXo/e B KOoMnpeccop:
Q» =T H mOto+ hH~ ho) — aHeprus TonaMea, NOCTynalLLero B kKamepy CropaHus;
O'» = — 3Heprusa BrpbICKMBAEMbIX Napa/sBoapl;
0C32=T a3mhsI32 — 3Heprusa NoToka oxnaxaalLLlero Bo3gyxa Ha BbIXO4ge 13 oxnaantens;
Pa= + 0O +Q — BbIXOAHaA MOLWHOCTbL Ha Bany I'TY;

QB =T1 d3 ha3— 3Heprusa noToka Bo3ayxa, oTbMpaemMoroans 06beKToB, HaX0AALNXCS BHE
KOHTPOJ/IbHOTO 06bEMa,;

0”731~ T c3'JIB— 3Heprvs Notoka oxnaxjaloLero Bo3gyxa Ha BXoe B ox/1aguTenb;
Q,=(-Tw0) m@ (Oto+/)M-/i0)— nyyncTble N KOHBEKTUBHbIE NOTEPU TEMNA;
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Q@B =T 9B EgB— IHEPrus NOTOKA, BbIXOAALLEro U3 TYPOUHbI, B BbIXOAHOM CEeYEeHWUW AbIMO-
BOW TPYyObI;
QJ0 = mae-haa— 3Heprusa noToka Bo3fyxa, BbIXOAALLEro Yyepes ynjoTHeHna n/nnvHerepme-
TUYHOCTM U NOKUAAIOLLLETO KOHTPO/IbHBIA 06 BEM.
8.1.3 TennoBoli 6anaHc kKamepbl CropaHus

TennoBoii 6anaHc kKamMepbl CropaHnsl BblYMcseTcs no popmyne

* Q*+Q - + 0Ocr3.2+ Po+ Ocx = Oas., + Of+ 0,6- 3)
roe OB = (mj3- T 03) *aB— 3Heprus NoToka BO3ayxa Ha BbIXO4Ee U3 KOoMNpeccopa,;
OM =T n+(0.0+hu- ha) — 3Heprus TonaMBa, NOCTYNALLEro B KAMEPY CrOPaHusi;
O», =T *nehw"— 3Heprusa BnpbickuBaeMbIx napa/soapl;
Oc/32 =T a3 N1«3.2 — 3Heprus noToka oxnaxarLero Bo3yxa Ha BbIXo4e U3 0XnaguTens;
003 = T c3+ha83— 3Heprus noToka oxnaxatlLLero Bo3fyxa Ha BXoze B oxlaguTens:

O, = (1-1>,)) T 5 +(Qf0+ hu - h 0) — nyuucTble n KOHBEKTUBHbIE NOTEPU Tenna.

07 =T [ WXB— sHeprns notoka Ha BXoAe B TYpouHy.

MpumMmeyaHune — JlyunucTble U KOHBEKTUBHbIE NOTEPW TENNa AN KaMepbl cropaHus (MU cUcTeMbl CropaHus)
NPUHUMAKOTCSA PABHBIMM JIYYNCTLIM U KOHBEKTUBHbLIM MOTEPAM Tenna As BCeii ra3oTyp6UHHON CUCTEMBI.

Bo MHorux 'Y 3anpoekTypoBaH NOTOK BO3AyXa A5 OXNaX4EHUS TypBUHbI, KOTOPbI 0T6upaeTcs He
TO/IbKO Ha BbIXOAE M3 KOMMPECCOPa, HO U HA Pa3HbIX CTYNEHSIX B KOMMNpeccope. YTo6bl yNpoCTUTb YYeT KOM-
npeccopa, BBOAAT MOHATNE «3HEpPrun NnoToka», 0TO6PAHHOIO Ha OXNTAXAEHWE BO3A4yXa NpU OTHOCUTEIbHOM
3KBMBA/IEHTHOM CHUXEHWU pacxoja

4* =K ,-fVv A ,’ ")
T A= Pco»>
n...-ft. ®
Pco":m4, (]13 “ “ );lT Bx.1 1</1,3“ V ) (6)

PasHuLa B MaccoBOM pacxXofe Ha BXOAE MeXAy peasibHbIM U3KBUBA/IEHTHLIM KOMMPeccopamu, KakoTHO-
LIeHMe. MOXeT 6bITb onpeaeneHa B Buge

T=- 1. (]

KonuuecTtBeHHoe 3HaueHne mdaosmxkeH obecneunsartb U3rotoeutens MTY.

B cooTBeTCTBMY C ONpeaeneHnem Temnepartypbl Ha Bxoge B TYyp6uHy no ycnosuam NCO (cm. pasgen 3):

- 0T60pbI BO3AyXa M3 BHYTPEHHUX CTyNeHel komnpeccopa A5 oxiaxaeHus Typ6uHbl cnegyeT fobas-
NATb BKOHTPO/bHbI 06BeM 411 onpefeneHns Tenn10Boro 6anaHca kamepbl CropaHuns, Tak Kak HUKakov macco-
Bblil pacxof Bo3gyxa He MOXeT 060/ATK TypouHy:

- MaccoBblil pacxof ra3os Ha Bxofe B TypOuHY paBeH MacCoBOMY pacxofy Ha BbIXoae U3 TypouHbl.

8.1.4 KocBeHHOe onpefesieHe MaccoBOro pacxofa Bo3jyxa Ha BXofe B KOMNpeccop

MaccoBblii pacxof T Ha Bbixofe 13 TYpOuHbI onpeaensieTcs kak

T®&=T, +THA T/K- TB3- TM. ®
TennoBoii 6anaHc CUCTEMbI COCTABNAETCA C YYETOM KOHTPO/IbHbIX O6bEMOB, NpPeAcTaB/IeHHbIX Ha
pucyHkax 1a). 16) nnm 2;
T« + T H E?»+ [>«- [Jo) + + mcf3 mhct32 ¢ P, = P3+ mo3*ha3 + mc<3mhn ¢ <9)
+ (1 - ncc) "(Q*+K ~ho)+' W N
BBoga BbipaxeHue (8) B ypaBHeHue (9). nonyyaeTcs cregyollee ypaBHeHNe A1 BbIYNCIEHNS MacCoBO-
ro pacxofa Bo3gyxa Ha BXoje B komnpeccop

mt "ME" Ob +/IM ho~" -j~1 *nNesB -ftciu ) r mej(fte _n«3)+ + 0,
m. =
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8.1.5 KocBeHHOEe onpefenieHne TemnepaTtypsl Ha Bxoge B Typ6uHy no ycnosusam NCO
TennoBoi 6anaHc KamMmepbl CropaHuns, 6epsi 3a OCHOBY ypaBHeHMeE (3). MOXET ObITb 3anMcaH CAeayoLWmnm
obpasom:

(tT/B- 73w +T1TMe(Qh m*m/),- JIO) ¢ T JA hwA*m cn-hcl32 + Pb+ #W4, - m | «Jldl = dl)

fJonyckasi, Yto
TaS* W (12)
(13)
BBopas BbipaxeHns (12) u (13) B (11), MOXHO MOMYUYUTb BbipaXKeHue A5 BblYUCIEHNA TeMnepaTypbl Ha
BXOfe B TypOuHy:
j +m?.a/13-/i,,)-m .j -h,3+ h -m et3-{hti -/1,3r)*mumec (On *h/A-h 0)+ Pb 14)
Int+/ur ~-tn -T,

TemnepaTypa 7" 3aBUCUT OT M COCTaBa BbIX/I0MHbIX FA30B.

B obuwem cnyyae yaenbHas sHTanbnus Bo3gyxa M ra3oobpasHbix MPOAYKTOB CrOpaHnsi MOXEeT 6biTb
BblUMC/IEHA KaK (PyHKLUS TemnepaTypbl U cocTaBa, UCNoMb3ys TabnnyHbie AaHHble No CBOWCTBaM rasa ans
rasoB C YACTbIMU KOMIMOHEHTaMM1 1 BOAAHbIX NapoB.

BbI6Op flaHHbIX MO CBOWCTBAM rasa NpoBOAMT M3roToBuTe b [ TY nNoj CBO OTBETCTBEHHOCTb, UX PEKO-
MeHAyeTcs pa3MellaTh B Ka4eCTBE CNPaBOYHbIX BMECTE C JaHHbIMU N0 XapakTepucTukam.

8.2 Pe3synbTaTtbl UCMAbITAHW N0 ONpeAeneHnNo paboynx xapakTepucTuk

8.2.1 OO6uWMe NonoxeHus

B npumepax pacyeTa, NpuBeAeHHbIX B 3TOM pasgene, nogpasyMeBaeTcs Haimume aHepreTuyeckoii Ty,
0iHaKO AaHHble NPYMEpPbI TIETKO MOTYT 6bITh Mpeobpa3oBaHbl 418 NPUMeHeHUst K TY — MexaHu4eckomy npu-
BOAY.

8.2.2 MowHOCTb

Ecnv BbIXOAHYI MOLLHOCTb N3MEPSIOT Ha peXUMe N MecTe U3MepeHns (Ha Knemmax Uam Ha BbIXOAHOM
Basly), KOTOpoe COOTBETCTBYET NPUHATOMY METOAY onpefeneHust CTaHAapTHON MW rapaHTUPOBAHHOW MOLL -
HOCTM MO KOHTPaKTy, TO pe3ynbTaT N3MepeHUs AonycKkaeTca MCNONb30BaTh AN NPUBEAEHUS K HOPMaJIbHbIM
YCNOBUSAM, UCNOb3YS ypaBHeHue (26).

[ns aHepreTnyeckoli MY MOLWHOCTb Ha KNeMmmax aneKkTporeHeparopa nU3MepeHHas Ha BTOPUYHOM
06MOTKE M3MepUTesbHbIX TpaHCOPMaTopoB METOAOM OAHOMAa3HOro BaTTMeTpa, MOXET ObiTh BblpaxeHa ¢
NMOMOLLbIO CIeYIOLLEr0 YpaBHEHUSA:

= *v) (/sl) cos d&. <15)
M
rge n— 4yucno gas. 06biyHO N = 3.

Ecnu gns onpefenerHns MOLWHOCTN Ha KNeMMax afieKTporeHepartopa mexgy Toukamu 9.1b n 9.1c (cm.
PUCYHOK 3) yunTbIBaIOT NOTEPU B NOBbILWAOLLEM TpaHchopmaTope, TO NOTEPU MOLLHOCTU B peasibHbIX YCNOBU-
AX UCMbITAHNA cnefyeT BblYNCNATL, OCHOBbLIBASACH Ha AaHHbIX 3aBOACKMX UCNbITaHUIA TpaHcdopmaTtopa, cne-
Ayowmm obpasom

Pu.° P*U* Pu. m('m)'m 46>

MexaHu4yeckasi MOLHOCTb OnpeAenseTcs u3MepmuTenem KpyTaLLero MOMeHTa 1w no Ten/I0BOMy 6anaH-
Cy Harpy>XeHHoro o6opygoBaHus.

8.2.3 Tennosoi KNA/yaonbHbin pacxos TennoThbl

Tennosoii KNJA asuratens i, 6asvpyrowmiics Ha BbIXOAHON 31€KTPUYECKOI MOLLLHOCTM M YMCTOM pacxoae
TEeNNoThl, BbIYUCAAOT U3 YypaBHEHUS
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Y penbHblii pacxog tennotbl HR, kx/KBT B4, BbIYNCASIOT U3 ypaBHEHNWSA

HR =97.3800=1.3600. <189
P.O 4
Pacxopg tennotbl OMm, KBT, BLIYXCNAOT NO YpaBHEHUIO
O« = + SH). (19)
B KOTOPOM 3HTasnbnuio (hunsmnueckyto Tennoty) SH, kk/Kr, HaxoA4AT U3 BbIpaXKEHNA
SH=hM-h0=cpJ T, - T/a). (20)

8.2.4 3JHeprusa rasoB Ha BbIXoe U3 TYpPOUHbI
BbluncneHne aHeprum ra3os Ha Bbixofe 13 TypOuHbl 6a3npyeTcs Ha aHepreTMYeckom 6asnaHce CUCTeMbI,

NPUMEHNTENIbHO K 060pyA0BaHNIO0, NPOXOAALLEMY UCMbITAHWUA N0 OnpeAeneHnto pabounx XapakTepucTumk, ¢
y4eTOM BCEX NOTOKOB 3HEPIUM, NEPECEKAOLLMX 3aaHHYI0 MOBEPXHOCTb 060/104KN KOHTPO/ILHOTO 06beMa A1
UCNbITaHW, Kak NoKa3aHo Ha PUCYHKaX 1 U 2 . MO YpaBHEHUIO:

Qa,+ On + + Pos ¢ Q,0. (1)
roe Qat =T a1 *Jla, — 3HEPrus NOTOKA OKPYXaloLLLero Bo3dyxa c MacCoBbiM PacXxofoM T ai U YAe bHOM
sHTanbnueii/?a(;

0,4 = mMM(Qto+ SH) — aHeprua TonaMea ¢ MaccoBbIM PacxofoM T M. HU3LWel TennoToi cropanusa Qa wu
3HTanbnuel (pusnyeckoli TennoTtoii) SH (cM. ypaBHeHue 4);
O»* = /7,4 — aHeprus BnpbICKMBaeMoli Cy6CTaHLuM C MacCoBbIM PacXxofoM T /¥ 1 yAeNnbHO
3HTanbnuem />4,
O a— u1cKoMas 3Heprus BbIX/IOMHbIX ra3os TYp6UHbLI B NpeAnosioxeHnn, 4to Q... pasHa O ,.;
O10=0,.* Qg* Q,+ Ou, —acymmapHble noTepu, BKNOYas mexaHnyeckue nortepu o I1 notepu B 3neKTporeHe-
patope Qg, y4ncTble N KOHBEKTUBHbIE NoTepu O,, kanopuyeckne notepu tenna
Q.ft, nocnegHne MoryT 6bITb TEM/IOM, OTBEAEHHbIM OX1aANTENAMN BO3AYXA;
O, — nyymncTble Y KOHBEKTUBHbIE NOTepu Tenna B oblem crydyae onpegesnssemble Kak
Q, = (1 -rlicymMQto+ SH).
rae  — KoathpuUMEHT kamepbl CropaHns.

Wcnonb3ys obLee onpegeneHune yaenbHoi aHtansnum B suge h = cp{T -T 0), rae nogpasymeBaeTcs Ten-
NIOEMKOCTb MpU MOCTOAHHOM [aB/IEHUN CPp— NOCTOsIHHasA, T— Temnepartypa peasibHOro «npouecca» u
o — cTaHgapTHaa Temnepartypa Ansa anTanbnum (06b14HO O °C. HO B MPOMBILLIEHHOCTW MOTYT BCTPETUTLCA
Apyrve BapuaHTbl), MOXHO 3anvcaTtb ypaBHeHue (2 1) B Buge

ec.. @, - To)- +SH)+4Y*=0,7- pe+010 (22)
[na ynpoweHunsa BbllenpuBeeHHOro ypaBHeHU BBOAAT YCNOBMeE, YTO 3HaYeHne TO paBHO 3HaAYeHUIo
Temnepartypbl okpyxatoLiero sosgyxa T0 = [a,; 370 yC/I0BME NO3BOJIAET BbIBECTU U3 paccmoTpeHus OsiL
MeperpynnmupoBaHHOe ypaBHeHue (22) npu 3aMeHe napameTpa O,o0 €ro COCTaBMAKWNMMN 1N PeELLEHNN
ypaBHEHUS 0THOCUTENBHO QdTUMeeT creayoLnii BUa;

0,7=">«(0, #SH)&/+0" - Pn- 0.-0 a-0 5. (23)
roe mM Qtoe SH) — nprBHeceHHOe Tenso TonmBa Q;t. KOTOPOE MOXET GbITb NPECTABEHO B 3KBYBA/IEHTHOM
BUAE
o = (24)
n

Tenepb ypaBHeHMe (23) yNpoLLeHO 1 C ypaBHeHNEM (24) B pe3ynbTaTte gaeT
R7 =Pi1k-i);+0,-Qp- w0~ G 25)

8.3 MpuBefeHne pe3ynbTaToB UCMbITAHUSA K HOPMAsIbHbIM YC/TOBUSIM

MpeanoyTUTE NbHbIV NOAXO/ B NPOBEAEHUMN MPUEMOYHbIX NCMbITAHWI — 3T0 06ecneyeHve pa6oTbl 'TY B
YCNOBUSIX HACKO/TbKO BO3MOXHO NPUBANKEHHbBIX K U3BECTHLIM HOPMasIbHbIM YC/I0BUSIM C Lie/1bl0 MUHUMU3NPO-
BaTb NOMpPaBkM K pesynbTaTaM. OAHAKO U3BECTHO, YTO 3TO He BCerga BO3MOXHO, W UCMbITAHUS [ONycKaeTcs
NPOBOANTbL NPV HEKOTOPbIX OT/IUYAIOLLMXCS YCN0BUSIX, & pe3ybTaTbl NPUBOANTL K HOPMA/bHBIM YCNI0BUAM /151
06/1er4YeHuns CpaBHEHNS AaHHbIX MO U3MEPEHHBIM 3HAUEHWSIM NoKasaTesiei ¢ JaHHbIMMU N0 rapaHTUPOBAHHbLIM
nokasarensim.
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8.3.1 MeTtogonorna npueeneHuns

OCHOBHble ypaBHeHUS 419 NokasaTe el No NpUBeLeHNI0 3HaYeHNA, BbIYNCNEHHbIX MO AaHHbIM UCNbITa-
HWI, K HOPMa/ibHbIM YCI0BMAM NPUMEHNMbI K II06bIM Tunam IM'TY, Ha KOTopble pacnpoCcTpaHAeTCs HacTOALLWIA
cTaHgapT. MpMMeHsaeMble NoNpaBku 40/KHbI 6bITb NCNONb30BaHbI 47151 KOHKPETHbIX UCNbITaHWIA, Cy4eToM Trna
I'TY. nofBeprHyToli UCMbITAHWIO, U Lienn ucnbiTaHns. ®opmMa OCHOBHbIX YpaBHEHWn NO3BONSET pasfenvTb
cooTBeTCTBYOWME adhheKTbl NpuBeAeHUs (OKpyXatoLline ycnoBus, BNPbICK TEXHOMNOTMYECKUX CyOCTaHLWi
U T. f.) BOTHOLEHNN N3MEPEHHbIX NapaMeTpPOB MOLLHOCTHY, yAENbHOro pacxofa TennoTbl, pacxoga unm aHep-
VIV BbIX/TOMHbIX FA30B ¥ TeMNepPaTypbl BbIX/I0MHbIX Fa30B Tak, YTOObl M3MePEeHHbI Noka3aTesib Mor 6bITb NpuBe-
[EeH KHOpMasibHbIM YCIOBUSIM.

Kakaa-To napTusi 3HayeHuii NonpaBoK BbIYMCAAETCA U3MEHEHUEM TO/IbKO OJHOW nepemMeHHOol 3a
OAVH NPVeM ¥ BblYMCNEHNEM NONPaBKN AN KaXAOT0 3HAYEHNA 3TOV NepeMeHHOW BHYTpW onpeesieHHOro
AnanasoHa. paduyeckoe npeacTaBfieHe 3TOr0 BMAa nonpaBokK 03HavyaeT CylWw,ecTBOBaHNE eNHCTBEH-
HO KPMBOW Kak (DYHKL MW 3TOW NnepeMeHHoi. Ecnu 6bl KTO-TO Noxenan onpegenuTb anrebpanyeckoe ypas-
HeHue c Lenblo NpeAcTaBuUTb 3Ty NapTuUio NONpPaBokK, TO OH 6bl UMeN B UTOTe eANHCTBEHHOE ypaBHeHne C
0 HOW NepeMeHHOiA.

HekoTopble nonpaBku MOryT Okas3aTbCA ABYMEPHbIMU, TPEOYIOWMMN BbIPAXEHUS UX PYHKLMAMMN 4BYX
nepemeHHbIX. [1na co3gaHns opMysbl C ABYMS MEepPeMEHHbIMU CO3[alTCA HECKO/IbKO NapTuil 3HauveHwui
nonpaBoK, Kak ONMCaHo Bbllle, U3MEHSA TONIbKO OAHY NEPEMEHHYI0 BHYTPY napTun. Bropas nepemeHHas nsme-
HAETCA OT napTum K naptuu. MNpu rpacmyeckom n3obpaxeHnn aTol hopmy bl C 4BYMSA NepeMeHHbIMU MHOXeC-
TBO NapTWii MONpPaBOK 0TO6Pas3ATCA CEMEiCTBOM KpPMBbIX, A8 KOTOPbIX BTOpas nepemMeHHas siBasaachb Obl
NOCTOSIHHOI BA0/Mb KAKOW-TO KPUBOWA, HO OT/IMYanach 6kl OT O4HOW KpUBOU KApyroii. HanprumMep, nonpaska a1s
cocTaBa TonavBa MOXeT ObITb pa3buta Ha ABe nan 6onee cocTaBnalowmne, YTobbl Nyylle oxapakTepm3oBaTb
B/IsIHME cOCTaBa TONnnBa Ha nokasarenu I'Ty.

Lnaonpegeneruns anrebpanyeckmx ypaBHeHU A MOXHO 6b110 6bl CO34aTb UK YPaBHEHUSA C ABYMS nepe-
MEHHBIMW. NI MHOXECTBO ypaBHEHWI C OAHOW NepeMeHHOM, aBas B KaXA0M M3 KOTOPbIX NONPaBKMU C pasnuny-
HbIMW 3HAYEHMAMU BTOPOI NePeMEHHOI, B COOTBETCTBUM C rpachnyeckoil HTepnpeTaymeli KpUBbIX MONPaBoK,
ANA 3TOro HeobxoAMMo O0hOpPMUTL TabNNLy C IKCNEepVMeHTaNnbHbIMUA TOYKaMU, KOTopble oTpaXarT yHK-
LIMI0 — OTK/IVK HA 3aBUCUMYIO NEPEMEHHYI0 A1 HE3aBNCUMOI NepeMeHHOol Ha BCeM onpefesieHHOM Ananaso-
He. Takxe pekoMeHAyeTcs, YTo6bl Takue ypaBHeHUa n'nnu rpadnmyeckne npegcrasneHnsa opopmMnanucs.

8.3.2 MonpaBo4YHble KO PULNEHTbI

N3mepeHune anekTpuyeckon nam mexaHnyecko MOLHOCTU 1 pacxoga TennoTel Tonausa I'TY asnseTcs
O4YeHb BaXXHbIM A1 UCMbITAHWI N0 onpeAeneHnto pabounx xapakTepmucTnk. HeobxoArMble BcriomoraTesibHble
JaHHble cnegyeT 3anucbiBaTh 418 o6ecneyeHns BO3MOXHOCTM NpMBeAeHNS pe3ynbTaToB UCMbITaHWA K HOp-
MaJsIbHbIM YC/I0BUSIM, KaK OrOBOPEHO BCOOTBETCTBYIOLLMX pasfenax CooTBETCTBYOLWUX KOHTPAKTOB, Tak YTOObI
MOXHO OblNO cAenaTb CpaBHEHNE pe3ynbTaToB UCMbITAHWUA C HOMUHANBHBIMU NapaMeTpamu nNpu 3afaHHbIX
ycnosusax paboTbl. PekomeHayeTcs o6ecneynBatb Hannyve KpMBbIX NONPaBOK eLe A0 UCMbITaHUS. fBnseTcs
OYeHb BaXHbIM YCTAHOB/IEHWNE KOHTPONLHOTO 06bemMa /18 UCNbITaHUA UK FPaHNYHON 060/104KM UCTIbITAHUS,
oKkpyxatowux I'TY. Bce noToku, nepecekaroLme noBepxXHoCTb 060/104KM KOHTPO/IbHOTO 06BbEMa ANA UcnbiTa-
HWIA, 4OMKHBI 6bITb ONpeAesneHbl U BbiBNEHbI (MAEHTU(NLNPOBAaHbI).

8.3.2.1 TllpuBepeHVe MOLLHOCTHU

13MepeHHble 1 BbIYMC/IEHHbIE laHHbIE UCMbITAHWI NPUBOASATCSA NO cieayolemy 6a30BOMY YpaBHEHNIO

MNa.c~"3.a1' M Cp.f. (26)
)1

8.3.2.2 Tpusegenue KA v yaensHoro pacxoga renna
N
Ye=1M » N (27)
J1
HRc=J t”» = 3m (28)

K. 4

8.3.2.3 [lpuBeaeHue TemnepaTypbl Ha BbIXoAe U3 TYpOUHbI

t ATOTi- (29)
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8.3.2.4 TpuBepeHNe 3Heprum ra3os Ha BbIXoAe U3 TYPOUHbI

MpuBefeHne aHeprum ra3os Ha BbIXofe U3 TYPOUHbI K HOPMasibHbIM YC/I0OBUAM MO 3aMbIC/ly NpeaycMoT-
PEHO UCX0As U3 ypaBHeHUS (25) 1 BO3MOXHO TOMbKO C pelleHnem ypaBHeHuli (26). (27) n (29). koTopble gatoT
npvBeAeHHbIe MOLLHOCTb, TenioBoi KM/ n Temnepartypy Ha BbIX04e M3 TypOuHbI B KaUecTBe BXOAHbIX napa-
mMeTpoB. [MprnemnemMoii anbTepHaTBOl SABASETCA NpMBeAEeHNe MaccoBOro pacxoja rasa v Temnepartypbl Ha
BbIXO/e 13 TYpOUHbI.

BxogHble napameTpbl B ypaBHeHUW (25) ceiiqac MOryT GbiTb 3aMEHEHbl U3MEPEHHOWN 1 NpUBEAEHHO
MouHocTbio PO, P B9 cu Tennosbim KMNJ. n3mMepeHHo aHeprueli BnpbickuBaemMoii cybctaHymm 0 wd = Osd mu
KanopuyeckMMmn NoTepsiMm, Ybe 3HaUYeHne MOXET ObITb Takke B3ATO U3 NPOEKTHON LOKyMeHTaLun, ecnv onpe-
JeneHve no n3MepeHHbIM napaMmeTpamM TPYAHO BbINOMHUTL Ha NPaKTUKe, a Takke MexaHuyeckMMu notepsamm
Qm= Qm au notepsamu B anektTporeHepatope 0 G= QG d, B3ATbIMM U3 NPOEKTHON foKyMeHTaumu. Mpu gonyuie-
HuM TO = lal. caenaHHOM Bbllle. QpP?B COOTBETCTBUM C ypaBHeHVeM (25) cTaHOBUTCA NpUBeAEHHO aHepruelt
rasoB Ha BbIxofe 13 TypouHbl Q,, T I, co cTaHAapTHOW TemnepaTypoii ee aHTanbNuu, MHAEKCUPOBaHHON ANA
TemnepaTypbl OKpyXatllero Bosgyxa Tau KoTopas SIBNAETCA TemnepaTtypoii, UCNosb3yemMoi B kayecTse
cTaHfapTHOW ANa npuBefeHna MowHoCTU 1 KM, Kak N310XeHOo Hike

o (30)

c.Tan " Peg ar me* I ®B.il  ®tn. m(tf)
ofe-"l
Cnegyowunm warom sensetcs npusegeHne Oer7 cT dl 0T UHAEKCMPOBAaHHOI CTaHAapTHOW TeMnepaTypbl
[0 nepBoHayanbHoit TemnepaTtypsbl 0. ns aToro ypaBHeHue (30) nepenncbiBaeTcs cnegyowmm obpasom

Tar.c.tan- T Al.c' Cp.07”"07,c-Tan) & 1)
1 NPUMeHSAEeTCH AN onpefeneHns 3Heprumn ra3os Ha BbiIXoAe 13 TypbuHbI Npu cTaH4apTHON TemnepaType 708
Buae

®aT c. TO=T AT 0+ Cp 97(TaAc- TO). (32)
Torga, KoMmbuHnpys ypasHeHus (31) n (32) n peluast 0oTHOCUTETLHO NPUBEAEHHOM SHEPTMY Fa30B Ha BbIX0O4e 13
Typ6uHbl Q 1 ¢ 70Npu cTaHaapTHON Temnepatype 0, nonyyaem

(TOr.c~TO)
®aT.c. TO ®07.c. T*1 (-r T e
Y aTc 'an)

(33)

8.3.2.5 TonpaBo4Hble KOAPULNEHTbI
B tabnuue 10 npusefeHsbl nonpaBoyHbie KO3 MULMEHTbI A8 BbIXOAHOR MowHocTK. KM n TemnepaTy-
pbl Ha BbIXOAE U3 TYPOUHBI

Tab6nuuya 10— Ob6uiee npeacrTaBneHne NONPaBOYHbIX KOIPDULNEHTOB

MapameTp 13 NnepeyHs HopMasbHbIX YCNOBUIA MowHocTb Kng 70r
BapomeTpuyeckoe gaBneHune c.,, n707.1
TemnepaTypa OKpyXatuiero sosgyxa c,.2 n707.2
OTHOoCuTENbHAsA BNAXHOCTb C.,3 c.9 [707.3
KoathprumeHT MOWHOCTN 3neKkTporeHeparopa <v« c.a Ar07. <
YacTtoTa anekTporeHeparopa C.b aror. s
MoTepu faBneHns BO BXOAHOM ycTpolicTBe C.b N707.6
MoTepu gaBneHns a BbIXOAHOM yCTpoiicTBe Cc,, c.r n707.7
Pacxop BnNpbickuBaemMoi cy6cTaHumm a n707.8
CocTas Tonnnea cm C o« &TOT. 9
OT6op Tenna c,* CKIO A707. 10
YXyalweHne TeXHNYeCKOro cocToaHus C.om C.u A707. 11
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MonpaBouHble KO3hhMLMeHTbI onpeAensaoT NHANBMAYANLHO B TeHEHVE npoLlecca NoAroToBkM MeToAN-
KN KOHKPETHOTO MCMbITaHWs, B 3aBUCMMOCTY OT KOHdurypauum F'TY. coOBOKYNnHOCTH 060pyA0BaHUsi, KOTopoe
[O/MKHO NOABEPTHYTLCS UCMbITAHWSIM N0 ONpefeeHnto XxapakTeprucTrK, 3ajaHHbIX KOHTPakToM. Ecnu cyuiec-
TBYyeT HE06X0AMMOCTb, TO CNeAyeT UCNONb30BaTh AONONHUTENbHbIE NONPaBOYHbIE KO3 ULMEHTLI. Monpa-
BOYHblEe  KO3(DAULMEHTbI, KOTOPble He MNPUMEHSAIOT, NPUPABHUBAKTCA K €AWMHULE, €eCnu  OHU
MYNIbTUNIMKATUBHbIE, U K HY/0, €CIN aA4NTUBHbIE.

B OCHOBHOM nonpaBoYHble KO3hhULMEHTbI (HOPMUPYIOTCA U3 KPUBbIX MOMPaBOK, NpeaocTaBiseMbiX
nsrotoBuTenem 'TY. KpuBble nonyyatoT, M3MEHSA OAWH nNapamMeTp BO BCEM AnanasoHe 0XnLaeMblX OTK/I0He-
HWIA OT 06LLENPUHATBIX HOPMaUTbHBIX N 3afaHHbIX HOPMaslbHbIX YCNOBWiA. B psge cnyyaes KpuBblie NONpaBok
MOryT 6bITb IBYMepHbIMU. B 3TOM cniyyae nonpaska 6yaeT dpyHKumeli ABYX NepeMeHHbIX. UTo6bl NOCTPOUTb
Heo6xoAVMble KpMBblE NONpPaBokK, (hopMUPYyETCA HECKObKO NapTuii NyTemM U3MEeHEeHWUs TONbKO OAHON nepe-
MEHHOI1 B Npegenax naptnv. Bropas nepemMeHHas U3MeHseTca oT NnapTum kK naptun. Fpadmyeckoe npescras-
NIeHVe TaKoro B1aa NonpaBoK BbIFAAMT Kak CEMeCTBO KPUBbIX, A/151 KOTOPbIX 3HAYEHME BTOPOI NepeMeHHO
NOCTOSIHHO BLI0/1b KaKOI-TO KPMBOIA, HO OT/IMYAETCS OT OHOW KPUBOI KApYroii. B JononHeHne K KpyBbIM nonpa-
BOK MOTYT CO34aBaTbCs NOJIMHOMMUASIbHbIE YPABHEHNS, COOTBETCTBYIOLLME STUM KPUBLIM, Unn Tabnnusl 6a3o-
BbIX TOYEK A1 UHTEPNONAUMN C LiefIblo YNpOoLLeHns npoueaypbl NpuBeeHUs, BbINMOMHAEMOl B npoLecce
OLeHMBaHNA pe3ybTaToB UCMbITAHWA N HEAONYLEHNA HENPaBWIbHOW MHTepnpeTauuy BU3yanbHbIX KPUBbIX
nonpaBoK, TPeBYIOLLMX BU3YaslbHOTO NPOYTEHUS.

B Tex cnyvasx, korga 3afaHHble HopMasibHble YCI0BUSI OT/INYAKTCA OT 06LLENPUHATLIX HOPMasbHbIX
ycnoswuii (cM. nogpasgen 3.9). Npu HaMUYMK KPUBbIX MONPaBOK, 6a3NPYOLLMXCS HA 06LLENPUHATLIX HOPMasb-
HbIX YCNOBUSAX, MOMPaBOYHble KO3 ULMEHTLI CieAyeT BbIYNCAATL CNeyoWwmnm o6pasom

(34)

ATOT./ = (ATOT./.a- ATOT,/, b), (35)

roe a — WHAEKC, yKasblBaloLW Wil Ha MoNpaBoYHbIil KO3 MLMEHT 4151 NPUBEAEHNS OT YCIOBUIA, MPY KOTOPbIX
NPOU3BOANIUCH U3MEPEHNUS], K HOPMA/IbHBIM YC/TOBUSIM:
b — nHAeKe, ykasbiBaloLMii Ha NONPaBOYHBbIV KO3 PULUEHT A5 NPUBEAEHUS OT 3aaHHbIX YCI0BUiA K
HOPMasIbHbIM YCOBUSAM.

WHorga n3rotoBUTENIM NOCTAB/SIOT KPUBbIE, MOKa3blBaKLLME OTHOCUTE/IbHOE U3MEeHeHWe nokasaTens B
3aBMCKMOCTV OT BE/IMUMHBI U3MEHSIIOLLErocs napameTpa. B TakoMm ciiyyae MynbTUNIMKATVBHBbIV MONPaBOYHbIiA
K03(h(hMLMEHT paBeH 06paTHO BeMUMHE OTHOCUTE/IbHOTO U3MEHEHUsI NoKasaTe s, Kak NoKasaHo HUXe, Ha
npuMepe 415 NpUBeAeHUs1 MOLLHOCTH:

(36)

MpumeHeHNe maTeMaTMyeckoin Moaenn AnsA nokasareneit I'TY. obecneyrsaemoli nsrotosutenem rTy,
Takxe fonyckaeTcs 4N npvBefeHns pe3ynbTaToB UCnbiTaHnii. Matematnyeckme Mogenim MoryT npuMeHATbCS
ANS NPUEMOYHbIX UCMbITAHUIA CMOXHBIX KOH(UTYpaumnii FTY unm korga usMeHsiemble napamMeTpbl He ABNSTCS
He3aBUCHMbIMU.

9 OdhopmseHne oTyeTa no UcnbiTaHUAM

B oTueTe no ncnbiTaHMsIM J0/MKHA 6bITb NpeAcTaBieHa NHOpPMaLus, 4ocTaTouHas aas AeMoHCcTpaymm
[OCTMXEHUS BCeX Lieneli ucnbiTaHni. TUTYNbHbIA NNCT fOMKEH COAepXaTb:

- HOMep oTyeTa UK Apyrue cnpaBoYHble AaHHbIE;

- [aTy NpoBeAeHUs UCNbITaHUS;

- HasBaHWe UCMbITaHUS;

- MEecTOo NpoBeAEeHUs UCTNbITAHUA:

- 0603HayeHue ABuratenst u uAeHTUMUKaLNOHHbIE faHHbIe YCTaHOBKN:

- aBTopa(oB)oTyeTa;

- [JaTy BbiNyCKa oTyeTa.

CogepxaHue f0/MKHO BKIOYATb B ce05 OCHOBHbIe pa3fesibl oTyeTa. Pasfen «3akiioueHne» JOMKeH
KpaTko NnpeAcTaBUTb Liefb, pe3ynbTaTbl UCMbITAHWIA U 3aK/T0YEHNS N0 UCMbITaHWUAM. MoAPOGHbIV OTYET AO/IKEH
BK/IOUATL B cEBA CneaytoLyo MHchopmauumio:

- LefNlb UCNbITAaHWSA, rapaHTUM U 3apaHee YCTaHOB/IEHHbIE COMNallEHNS;

40



FOCT P 52782—2007

- crneuuanbHble CorlaweHns, caenaHHble 0THOCUTENbHO NTBbIX CEPbe3HbIX OTCTYNIEHNI OT COraco-
BaHHO METOAMKM UCTIbITAHUS;

- monpaBouHble KO3(D(OULWEHTbI, UCMOMb3yeMble BCMEACTBUE OTK/IOHEHWI YCNMOBWIA WUCMbITAHUS OT
3aj@aHHbIX, eC/V TaKne OTKIOHEHUS HAaGMIAANNCH;

- [eTaslbHblil pacyeT CBOWCTB U pacxofoB TONUBA, e 3To TpebyeTcs;

- AeTanbHOE BbIUMC/IEHUE Pe3y/bTaToB UCMbITAHUIA, NPUBEAEHHBIX K 3aJaHHbIM YCI0BUSIM, €C/IN YCI10-
BUSI UCMbITAHUS OT/INYANINCH OT 3aflaHHbIX;

- 06CyXaeHve NPOBeAEHHOr0 UCMbITaHUs, ero pe3y/bTaThl U 3aK/UeHKe Mo Hemy;

- U3MepeHue HeonpeaeneHHoCTH, rae 370 TpebyeTcs:

- nobyio Apyryro MHopMaLuio, KOTOPYH 40rOBOPU/NCE BKIKUUTL B OTYET CTOPOHbLI, NpYHMMaloLue
yyacTue B UCMbITAHUSIX.

MHbopmauus, KOTOPYHO AOMYCKAETCS He BK/KOUATb B OTUET, €C/IN C HEM yKe Gbl/I 03HAKOMJ/IEHbI BCE CTO-
POHbI. MPYHUMAIOLLME YUACTUE B UCTILITAHUAX;

- pesynbTaThbl KaNMGPOBKM U3MEPUTESLHO annapaTypbl, Noly4YeHHble U3 nabopaTopuii, cepTudmkalm-
OHHasi JOKYMeHTaLus 0T M3roToBuTeseil;

- onwvcaHve 060pyA0BaHuUs, KOHTPO/IbHO-U3MEPUTENbHBIX MPUGOPOB, UX PA3MELLEHNE;

- 3aK/YEHNE MO OCHOBHbIM U3MEPEHUAM W HAGMIOAEHUAM;

- pe3ynbTaTbl aHAIN30B TONNBA, FAe 3TO HECYLLLECTBEHHO;

- NoApOGHbIE NPOMEXYTOUHbIE BbIKNAAKM BbIUMCTUTENBHBIX NPpoLeayp:

- CTOPOHbI/NEPCOHLI. NPUCYTCTBOBABLUNE HA UCTILITAHUSX.

41



FOCT P 52782—2007

MpunoxeHune A
(cnpaBo4HoOE)

HeonpeaeneHHoCTb U3MepeHuii

A.1 BsepgeHue

TO.4TO UCTUHHOE 3HaYeHne PU3NYeCcKon BENNYNHBI, ONpeeNnsieMoil n3MepeHnem, HUKoraa Hen3BecTHO, ABNAeTCA
HeocnopumbIM (hakToMm, NO3TOMY, BHE 3aBUCHMOCTU OT cnoco60B, Npoueaypbl M annapaTypbl U3MepeHnUs BCce NpoLuecchbl
n3mepeHusa 3aknoyalT B cebe U3bAHbI. KOTOPble BeAyT K NOrpeLwHocT pesynbTaTa. Mo npnynHe HepgocTatka B TOYHOM
3HaHUN U3MEPSEMOro 3Ha4YeHNsA, pe3ynbTaT MOXeT TPAKTOBaTbCA TONbKO Kak MPUGAnXKeHNe K 3Ha4YeHNI0 NN OLeHKa 3Ha-
YEHUA U3MEePSAEMOi BENNYNHBI: NO3TOMY pe3ynbTaT U3MEPEHNA TONbKO TOr4a CHUTAETCA OKOHYATENIbHbIM, KOrAa K HeMy
npunaraeTcs 3Ha4YeHue ero HeonpejeieHHoCTH.

BbluncneHune HeonpegeneHHocTeli pe3ynbTaTtoB UCNbITaHWIA No onpegeneHuto pabounx xapaktepuctuk NTY 6asm-
pyeTcsa Ha KOHUenuun ncnocobe BbipaXXeHNs HeonpejeneHHoCTell, NpegnaraemMbix OKYMEHTOM «PykoBOACTBO MO Bbipa-
XeHWo HeonpegeneHHoctn usmepeHus (GUM)* (4) um COOTBETCTBYWLWUMU MEXAYHAPOAHbIMW CcTaHfapTamMu uau
HalUMoHaNbHbLIMK CTaH4apTaMmn, pa3paboTaHHbIMY HA X OCHOBE.

A.2 O6wmre NpUHUUNBLI aHaNM3a HeonpeaeneHHOCTN N3MepeHmns

TpagWUMOHHO HeonpejefieHHOCTb pe3ynbTaTta W3MepeHus oueHnBanacb Kak uMelwas [Be cocTaBafwwue
NOrpewwHOoCTUN: CAyyaiiHyo NOrpewHocTb, KOTOpas NPeAnoIoXNTeIbHO BO3HUKAET N0 NPUUYUHE HenpeackasyeMblX Cnyyaii-
HbIX BPEMEHHbIX W NPOCTPAHCTBEHHbIX U3MEHEHWI CIYyYaNHON BEINYNHBI, U CUCTEMATUYECKYIO NOTPELHOCTbL, NPUHUMaE-
MYI0 NOCTOSIHHOI N0 BEIMYMHE U HANPaBAEHUIO A1 NOBTOPSAIOLWMNXCA HAGNO 4EHNIA.

Moaxop K pasfeneHunto Ha KaTeropum NorpewHocTen MoOXeT 6biTb HEO4HO3HAYHbIM, TaK Kak B 3aBUCUMOCTMN OT TOTO,
Kak norpeLwHoCcTb NOABAAETCA B MareMaTuyeckoit mogenmn, kotopas onucbiBaeT NpoLEecc M3MepeHus, ciyyaiiHas coctas-
NAwLLan MOXET cTaTb CUCTEMATUYECKO cocTaBnsaow el n HaobopoT.

CyuecTByT caeAyou e rpynnbl COCTaBAAOWUX HEONPeAeNeHHOCTN.

A — cocTaBnsAWMNe, KOTOPbIE OLEHNBAIOT C MOMOLLLI0 CTATUCTUYECKOTO aHanunsa cepun HabnwaeHnin «<Heonpeje-
NIEHHOCTb. OL,eHeHHas no Tuny A»;

B — cocTasnsuwne, KOTOpble OLLEHNBAOT C NOMOLLbI0 METOL0B, OT/INYHbLIX OT CTATUCTUYECKOTO aHanunsa «Heonpe-
AENEeHHOCTb. OLeHeHHas no Tuny B».

A.2.1 BbluncneHne HeonpegeseHHOCTM No Tuny A

ANns BblUMCNEHUA HeonpefeseHHOCTN pPe3yNnbTaToB UCMbITAHWA COCTaB/IALULYI0 HEOoNpeAesleHHoCT no Tuny A
BbIYMCNAOT HA OCHOBE CEPUN N1 BbIGOPOUYHbLIX MU3MEPEHHbIX 3HAYEHWIA CNyYaiiHOli NepeMeHHO g C ONbITHBIM CpeAHeKBas-
paTUYecKUM OTK/IOHEHWEM cpeHeapuMeTUUYecKoro sHadyeHus s(q). onpeaensieMbiM BbipaXeHnem

(A1)

roe s(gA) — NoNoXMTeNbHbI pe3ynbTaTt U3BNeYeHns KBaApaTHOrO KOPHA U3 Ancnepcuu;
«(Y*)2— BbIYMCASAIOT N0 ypaBHEHUIO
sto /s -— (A-2)
M~1k*
roe gk— efuHUYHBIA pe3ynbTaT HabnwwaeHa (M3MepeHnsn) nepeMeHHol BXOAHON BENNYNHDI;
g — cpefHeapumMeTNyeCKOe 3Ha4YeHNe NepeMeHHO BXOAHOW BEIMYNHbI N0 N HAGMI04EeHNSM.

B aTom cnyuyae cnyvaiiHaa nepemeHHas <€c yncnom creneHeil csoboAbl 4= n- 1 cuntaetca pacnpegeneHHon no
HOpPMa/ibHOMY 3aKOHY B COOTBETCTBUM C A epeHumnanbHoi dyHkyneld pacnpegenenus (pyHkymneid n1O0THOCTN BEPOAT-
HocTu) lannaca-laycca. Takxe uMeHyemoli t-pacnpegenennem unu pacnpegeneHmem CtolofeHTa.

Torga ctaHfjapTHas HeonpegeneHHOCTb U(Xt) OLeHKW X, * X mBXxofHOl BenuunHbl X, 6yaet u(x,) = s(X,). npu atom
s(Xy BbIYMCNAWT No ypaBHeHuto (A.2).

A.2.2 BblyncneHne HeonpepeneHHoOCTN no Tuny B

BbluncneHne cocTaBnsAoL el HeonpegeneHHOCTH No Tuny B 6asnpyeTcsa Ha aHHbIX N0 3a4eiCTBOBAHHbIM B UCMbI-
TaHUAX U3MEepPUTENbHbBIM Npnbopam v ycTpoiicTBam, NOSYYEHHbIX NPU KaNNGPOBKE NAN U3 APYTUX aTTECTALMOHHbIX AOKY-
MEHTOB, TaKNX Kak TeXHU4Yeckmne Tpe6oBaHNs, BbiINyCKaeMble N3TOTOBUTENEM.

Ecnu, Hanpumep, YNCNOBOW pe3ynbTar KaNM6poBKM ANA X. OTMEUYEeHHbIV B JOKYyMeHTauun B Buge X = x = U, rae
X — YWCNOBOE 3HAYEeHWEe OLEHKU BbIXOAHOW BeNnYUHbl. aU — 4ncnoBoe 3Ha4YeHUe pacwupeHHON HeonpeaeneHHoOCTH
U - ku ,cm. ypaBHeHue (A.6). 3qecb U — 3HauyeHue, onpegenieHHoe U3 CyMMapHol cTaHAapTHON HeonpefeneHHoCTu nuc
no ypasHeHuto (A.3).a kK — KoathuymneHT oxBarta; Torga u(x.) — ctaHgapTHas HeonpeaeneHHOCTb No Tuny B paBHa 3Ha-
yeHuto U.nogeneHHoMy Ha K. B cnyyae, korga otcyTcTByeT Heobxoaumas nHopmaumnsa o6 ynomaHyTom KoadduumneHTe,
AonyckaeTcs NPeANoN0XUTL HOpMaibHOE pacnpefeneHe BO3MOXHbIX 3HAYEHWII U3MepsieMOoli BeIMYNHbI AN BblUnUCe-
HUS HeonpeaeNeHHOCTN pe3ynbTaToB U3MepeHNii, COOTBETCTBYOLWEN 40BEPUTENLHON BEPOATHOCTHN 95 %. npn Koaddu-
uMeHTe oxBaTa K - 2.
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A.2.3 BbluMcneHne cyMMapHOii cTaHAapTHON HeonpejeleHHOCTHN

CymmMapHasa cTaHfapTHas HeonpegeneHHocTb ne(y) pedynbTata M3MepeHus npepctaBnset coboii oueHeHHoe
cpeAHekBajpaTuyeckoe OTK/IOHEHNEe U XxapakTepusyeT paccesiHue 3HauyeHuit, KoTopoe 060CHOBAHHO MOXET 6biTb NpUNU-
caHo n3mepsieMoit BenuunHe Y. 1N HeKoppenpoBaHHbIX BXOAHbLIX BE/IMUYNH OHA NpeAcTaBnseT co60il NONOXKNTENbHbI i
pes3ynbTaT U3BNEYEHUA KBaAPATHOrO KOPHA M3 CyMMapHOi gucnepcuu 4'(y). NoNyyeHHoit no 3akoHy pacnpocTpaHeHus
HeonpeaeneHHoCcTel, Ha3biBaeMOMY RSS — «MeTOoA BblYNCNEHUSA CyMMapHOI BENIMYMNHBI KaK KBaAPaTHOro KOPHA U3 CyM-
Mbl KBaJpaToOB COCTaBNAOLWNX», NpejnonaraolLemMy cnejylline BblYUCANTEbHbIE onepaLun:

«*(y) n*n (A-3)

N ANa KoppennpoBaHHbIX BXOAHbIX BE/TUYNH

) e < ) OG- X )n(x, VX <A-4)

11
rae X, n Xy— oueHKM namepsaemblX BeNNYUH X,un Xj.
r(x,Xj— KO3(h(NLUNEHT KOPPENsLUN, KOTOPbI/ XapakTepusyeT cTENEHb KOPPENAUUN MeXayX; X( cananasoHoM npu-
HUMaeMbIX 3HaYeHui-1 i.r(xj. x*)S*1. Ana He3aBUCUMbIX OLLeHOKX, U X]j :r(xi,x)) - O.

CymmapHasa cTaHfjapTHas HeonpejeneHHOCTb NO3BONAET CYMMUPOBATb OTAE/IbHble CTaHAaPTHbIE HEONpeAeneH-
HOCTK </(X,) BHE 3aBUCUMOCTM, NONYUYEHbI 1N OHW NPW OL,EHKEe HeonpeaeneHHOCTU nNo Tuny A nnum B.

YacTHble Nnpon3BoAHble rUYiic, pyHKLMM y ~ LiX,). HacTo ynoMmnHaemMble Kak KO (hULUEHTbl YyBCTBUTENBHOCTW, AB-
NSATCSH WAN NONYYEHHBIMU MATEMATUYECKN HAXOXAEHUEM YA NS KaXA0l OLeHKN BXOAHOW BENNYNHBI Xt AN YUCNEHHbIM
MeTOoAOM, BblYUCASS NepBble pasHocTu (Ay)(OLEHKU BbIXOLHOW MEPEMEHHON Y. N3MEHAA OLEHKM BXOAHOW BENNYUHBI B
palioHe oxugaemoit X; U npuHuMas

& . (AY),
& ax,

A.2.4 BbluncneHue paclinMpeHHONn HeonpeaeneHHOCTHN

PacwwupeHHytlo HeonpeaeneHHocTb U kak Mepy, onpeAensiouyio NHTepBan BOKPYr pe3ynbTaTa U3MepeHus, B npe-
Aenax KoToporo HaxouTcst 6onblwas 4yacTb UBMEPEHHbIX 3HAYEHNIE ¢ 3alaHHOl JOBEPUTENbHOK BEPOATHOCTbIO, BblUNUC-
NAlT no gpopmyne

(A-5)

nrk-W x). (A.6)

BOo MHOrMx npakTuyeckmux ciayyaax Koad@uumeHT oxeata Kk - 2 NPUMEHSIeTCS NpU JOBEPUTENbHOW BEpPOATHOCTH,
paBHOIi 95% (TouHoe 3HauyeHne — 9S,4S%). u npu ynucne cteneHeli ceoboabl v 230.

A.3TMpumep BbIYUCNEHNA HEONPELENEHHOCTHN

MeToAMKa BbIYMCNEHNSA HeOoNpefeleHHOCTN UANMICTPUpyeTCcs crefylolwmnmM NpUMMepoM WChbiTaHUSA Mo onpejene-
HUIO pabouunx xapakTepucTuk F'TY NpocToro uunkna. NMepemeHHble, MCNOMb3yeMble A1 HAXOXAEHNA HeonpeaeneHHocTel
npuBeAEeHHbIX, BbIXOAHOW MOWHOCTH, TennoBoro KM n aHeprun ra3oB Ha BbIXOAe U3 TYPOUHbI, AO/IKHbI ONpefenaTbCs a
MecTe nepeceyeHns COOTBETCTBYOLWUMYU U3MEPAEMbIMY BEIMYNHAMMU NOBEPXHOCTU 060/104KN KOHTPOSIbHOT0O06BbEMA ANs
ncnbiTaHWiA, Kak NokasaHo Ha pucyHke A 1.
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Tab6bnunuyaAl

M3mepsiembiii napameTp

TemnepaTypa okpyxatouiero sosgyxa T,

BapomeTpuyeckoe gasfieHune pu

OTHOCUTENbHAA BNAXHOCTb OKPYXaloLero Bo3-
aAyxa RHa,

O6beMHbIl pacxoj ra3oo6pasHoro Tonansa vu

Temnepatypa rasoo6pasHoro Tonnuea

[asneHne razoo6pasHoro Toninea pm

Hwnswasa TennoTta cropaHus ra3oo6pasHoro Ton-
nuea Op

TemnepaTypa rasos Ha BbIX04e U3 Typ6UHbI
BbixoAHAs MOLYHOCTb HA KIeMMax 3/1eKTpo-

reHepartopa

KoathhMUMEHT MOLHOCTM 3neKkTporeHeparopa
QOB 1?

YacToTa BpaweHusa 'Y F

Kanopuyeckue notepu tenna Olv

MexaHnyeckne notepun Qm

MoTepun B anekTporeHepaTtope Ol

MpumevaHne

MepeMeHHas AN MAEHTUQMKALUU NONPABOYHbIX KO3 PU-
LNEeHTOB.

CpepaHee 3HauyeHWe kak MUHUMYM 4YeTblpexX [aTYUKOB TeM-
nepaTypbl

MepemMeHHas AN UAEHTUMUKALWU NONPABOYHBIX KO3 U-
UMEeHTOB

MepemeHHas Ana uaeHTUdUKaLMM NONPaBOYHbIX KO3 K-
LUMEeHTOB

BxofHas nepemMeHHas Ans onpejeneHus pacxoga TennoTbl
TONNWBaA; U3MepsieTcss TYPOGUHHLIM PacX040MepPoM

BxofgHas nepemeHHas ANs onpefefieHUss MAOTHOCTU U
3HTanbnuu (husnyeckoit TenNoTbl) ra3006pas3HOro Tonanea

BxofHas nepemMeHHasa ANnA onpejeneHus NJOTHOCTU raso-
o6pasHoro Tonnmea

BxofHas nepemMeHHas gNis onpefeneHns pacxoga TensaoThbl
rasoo6pasHoro Tonamea.
onpeaensieTcs Ha OCHOBE MOJISPHOrO cocTaBa Tonnuea

MepemeHHas NS NpUBEeAEHUSA SHEPTUMN ra30B Ha BbIXoje U3
TypOUHbI

BxogHas nepemeHHas NS onpefesieHns MOLWLHOCTU, Ten-
nosoro KM v aHeprun rasoB Ha BbIXoAe M3 TYpOUHbI

MepemMeHHas AN WAEHTUDUKALUM NONPABOYHBIX KO3 U-
LMEHTOB

MepeMeHHas AN UAeHTUDUKALUM NONPABOYHbIX KO3 PU-
UMeHTOoB

BxofHas nepemMeHHan AN1A onpejefieHUs 3Heprun rasos Ha
BbIXOfe U3 TYpOUHbI

BxogHas nepeMeHHas AN OnpefefieHUss SHEePruu rasos Ha
BbIXOAE U3 TYpP6UHbI

BxofHas nepemMeHHan ANA onpejefieHus 3Heprun rasos Ha
BbIXOJe U3 TYpOUHbI

[ns BbluNCNEHUs NnpuMepa UCNoJb3yT Cnejyllune 4OnyueHns;

MonpaBka ANA NEPeMEeHHbIX

Tam.rae NPUMEHSAOT HECKOTbKO M3MepUTESbHbIX NPUGOPOB ANA U3MEPEHNS Takoii NepeMeHHOI, Kak oKpyxatouias
Temnepartypa, 3T Npubopbl KANMGPYTCA HA COOTBETCTBME UCXOLHOMY 3TA/IOHY M NO3TOMY NPUBOAATCA C NONPABOYHbIM
KoadhpuumeHTOoM, paBHbiM *1. CneagoBaTennbHO, HeonpeAeeHHOCTb NO TUNy B cpeaHeit TemnepaTtypsl, BblYMCAEHHAA NO
OTAEeNbHbIM U3MEPEHHbLIM 3HAYEHUAM TemnepaTypbl, paBHa HEONPEAENEeHHOCTH, NONYHEHHO Npu kKannbpoBke

KoathdhuuyneHT oxsaTa HeonpegeneHHocTn no tunam Aun B

HeonpeaeneHHOCTU No TuNy A. NoslyYeHHble U3 CTATUCTUYECKOro aHasmn3a faHHbiX N0 U3MEPEeHNAM, Tak Xe. Kak 1
HeonpeaeneHHOCTM No Tuny B. nonyyeHHble Npu kannbposke, 6a3npyoTcsa Ha KoahnumeHTe oxsaTa, paBHOM 2.CO0OTBET-
CTBYHOLEM A0OBEPUTENbHOW BEPOATHOCTU 95 %.

A.3.1 BbluyncneHune HeonpepeeHHOCTN MOLHOCTH

MpuBeeHHas BbIXO4HaA MOWHOCTbL ONpeenseTca c NpUMEHeHNeM OCHOBHOIO ypaBHeHus (25) cneayowum obpa-
30M

(A7)
roePo9 T — n3mepeHHas BbIxOAHast MOLWHOCTb;
Cp, = — NonpaBOYHbIi KO3 PULNEHT AN1A MOLLHOCTHN, C YHETOM OKPYXaloL,ero aB/eHuns;

2 - ATal) — nonpaBOYHblii KOI( ULMEHT 4NA MOLWHOCTU, C YyH4ETOM OKpYyXatuieii TemnepaTypbl;

Cp a* /(AHal) — nonpaBOYHbI KOAPULNEHT ANA MOLHOCTHN, C Y4HeTOM OTHOCUTENbLHON BNAXHOCTN BO3JyXa.
« LUcoa ) — nonpaBouHbIi KO3t PNLUMEHT ANA MOLWHOCTY, C y4eTOM KO3t L MeHTa MOLLHOCTH 3leKTporeHepaTopa;
Cp 5= f{f) — nonpaBoYHbIii KO3(hPULMEHT ANA MOLHOCTU, C y4HETOM HacTOThl BpaweHus FTY.
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N3mepuB 06LL Y0 MOLHOCTL TPexX ha3 Ha BTOPUYHO 06MOTKE M3MepuUTebHbIX TpaHChopmMaTopoB, ypaBHeHue (14)
MOXeT 6bITb YNPOLLEHO ceyoWwmnm o6pasom:

P« /I»tV V COS.KYy-K,* P«.T.-*y Kr <A 8)
YpaBHeHue (A.7) MOXeT 6bITb NEpennMcaHo Kak:
P,QCS PAlw -Ky K, ¢c,.r ¢,2.cP3.cPn.c,'b (A-9)

Torpa cyMMapHyl CTaH4apTHY0 HeonpeseneHHOCTb U3MEPEHHON| 1 NPUBEAEHHON! BbIXO4HOW MOWHOCTM onpege-
NIAT HA OCHOBE 3aKOHa PacnpoCTpaHeHNs HeonpeaeleHHOCTM B COOTBETCTBUM CypaBHeHneM A 4 cneaylouum o6pasom

| <-P.bc ., R oy *t I HP. 0CP.IA . (A10)
9 Lo er, I aw UK T licp, oY ™
rae (Y(P@ ms)y— HeonpeAeneHHOCTU N3MepeHHOW MOLWHOCTN no Tunam A 1 B. nosly4yeHHble COOTBETCTBEHHO U3 AaHHbIX
no N3MepeHUsIM MM3 NOBEPOYHOro cepTudunkaTa;
U(KV) — HeonpefeneHHoCTb TpaHchopmaTopa HanpsXeHus no tuny B. nmonygeHHasa no AaHHbIM 3aBOACKMX
NCcnblTaHwnii:
U(Kj) — HeonpepaeneHHOCTb TpaHchopmaTopa Toka no Tuny B. nonyyeHHas nogaHHbIM 3aBOACKUX NCMbITAHWIA;
U(CP ,)y— HeonpepgeneHHocTu no Tunam A n B cnepayolwnx nepemMeHHblX NONPaBokK: okpyxatuas Temnepartypa.
oKpyxatlujee JaBaeHne, BIaXHOCTb OKPyXatL,ero Bo3gyxa, KoauymeHT MOLHOCTN 3/1eKTporeHepa-
TOopa ny4actoTa Bpal,eHns Typ6uHbI;

yacTHasa npou3BogHas (KO3 ULUNEHT YyBCTBUTENBLHOCTU), onpeaeneHHas(blil) MaTeMaTmyeckun nytem

B3ATUSA NPOU3BOAHON OT PYHKLUN MOLHOCTU PBY . N0 nepeMeHHON — n3MepeHHOol MowHocTn P A 1%.

- yacTHasa npousBogHas (KoapnuMeHTYYBCTBUTENBHOCTH).OoNpeaeneHHas (blil) MaTeMaTnyeckn nyTem

B3ATUS TPON3BOAHON OTMYHKLMN MOLHOCTU PBI CMNO NepeMeHHoi — KoadhuumneHTy TpaHcopmaLmum
M3MepuTeNnbHOro TpaHcopmartopa Kv n K,;

yacTHasa nponssBogHas (koahprUMeHT YyBCTBUTENBHOCTH).oNpeAeneHHas (b)) 4NCNEeHHbBIM N3MEHEHU-

eM nepemMeHHbIX NonpaBok (KO3 nULMeHTbl HyBCTBUTENBHOCTU PaBHbl YIN0BOMY KO3 MULNEHTY Kpu-
BOIi NonNpaBoK).
MpuMepbl BbIYNC/IEHUSA HEONPEAENEHHOCTU ANA BbIXOAHON MOLWHOCTY NpuBeAeHsbl B Tabnuue A.1.
A.3.2 BbluncneHune HeonpepgenenHoctun KMpj
MNpuBefeHHbIl Tennosoii KMJ onpeaensieTcs B COOTBETCTBUN C ypaBHEHNEM (26)
e 2-C.J,J-Cn4-C, (A.11)
rae N, — n3MepeHHblii/BblunCneHHbI Tennosoi KMNA;
Cn 2 3 f(7el) — nonpaBoYHbIA KO3 puuneHT ans KM A. c yueToM okpyxatouweit TemnepaTypbl;
C,.3 m f(RHai) ~ nonpaBouHblii kKO3 duumeHT ans KMA. c y4eToM OTHOCUTENIbHON BNaXHOCTU BO3ayXa.
Cn 4 3 /(cos,.)— nonpaBo4Hblii KOadhpuumeHT ana KMA. c yuetom KoadhpuumeHTa MOLLHOCTU 31eKTporeHeparopa;
Cl) 53 /(/) — nonpaBoY4HbIil kKoadhuumneHT ans KM 4. c y4eTom yactoThbl BpaweHna F'TY n npeo6pasyeTcs ¢ y4yeToMm
ypaBHeHuii (16). (18)m (19) k Bugy
= -Crn.2cn.aCn< o (A-12)
cC TM™ e C».H(TY /n“ T10))
roeT Mo, — M3MepPeHHbIi MaccoBblli pacxog Tonnuea;
6 t0 — HM3WasnA TennoTBOpPHaA CNOCOGHOCTbL TOM/MBA:!
Cp U — yfenbHasa TeNN0eMKoCTb TONNBA;
M T — u3MepeHHas TemnepaTtypa TON/MBa B TOYKE NepeceyeHnss NOBEPXHOCTU 060M0YKM KOHTPONbHOTO o6bema
ONSA UCNbITaHWUiA;
[fa— cTaHAaapTHasa TeMnepaTypa TON/MBa B TOUYKe NepeceyeHns NOBEPXHOCTU 060/104KN KOHTPONbHOTO 06beMa
ONSA UCNbITAHWNA.
BbixoaHble NnepeMeHHble TH mu cp M ABNAIOTCA NPeHe6pexnmMo ManbiMyW 3HAYEHUSMU B aHanu3e HeonpegeneH-
HOCTW. TakK Kak Ux KO3t pULUNEeHTbl YYBCTBUTENbHOCTH B OTHOWeHUn Tennosoro KM/ coctasnatT meHee 0.01 %.
HeonpegeneHHOCTb N3MepPeEHHOTo 1 NnpuBeAeHHoro KM/ onpegensercsa cnefylownm BblpaxeHnem

f
I ;-1b-
1k M) asf CP,%, WP .>/-]

4 <A-,3>
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\
> -
roe " _ yacTHaa npowusBogHas (KoadpduuneHT YyBCTBUTENbHOCTHN), onpegeneHHasn(biil) MaTemaTuyeckn nytem
SP.
B3ATUS NPOU3BOAHON OT hyHKUMM KM [ fc no nepeMeHHOn — mouwHocTu PCA n,.
I‘q — yYacTHaa npousBogHas (Ko3(puumeHT YyBCTBUTENbHOCTU), onpeaeneHHas(blil) MaTeMaTuyecku nyTem
T.
B3ATUSA NPON3BOAHON OT hyHKumnn KMNJ ~ no nepemeHHol —pacxoay Tonamea T u T\
4 yacTHasa npousBoaHas (KO3 uuMeHT YyBCTBUTENbLHOCTHK), onpeAeneHHas(blii) MaTeMaTuyecku nyTem
<Owm
B3ATUSA NPON3BOAHON OT pyHKuun KM np no nepeMeHHOR HnxkHell TennoTe cropaHns Qto;
4 — YacTHas npons3BoaHas (ko3 pULNEeHTUYBCTBUTENBHOCTUN). onpefeneHHas (bli)4NCNEeHHbIM NU3MEHEHNEM
<c

nepemMeHHbIX MonpaBok (KO3 PULNEHTbI HYBCTBUTENLHOCTU PaBHbI YII0BOMY KO3 NLNEHTY KpUBO non-
paBokK):
(Y(PB9 m)t — HeonpeAeneHHOCTU UBMEPEHHOW MOLWHOCTM No Tuny A n B;
t/(6t0) — HeonpefeneHHOCTb HU3LWeEN TeENNOTLI cropaHns no Tuny A n B.
U(Cn )(— HeonpepeneHHocTMnoTuNnyAnBnepemMeHHbIXNONpaBoK: OKpyXall ek TemnepaTypbl, BNaXHOCTU, KO-
hUyMeHTa MOLLHOCTN 3/1eKTporeHepaTopa 1 4acToThl BpalyeHns TYpOUHbI.
U(mu my*— HeonpeaeneHHOCTV N3MEPEHHOTO pacxoja Tonamea no Tuny AnB. 3T HeonpeaeneHHOCTU JO/KHbI Onpe-
[eNnsATbCA OTAENbHO, yUNTbIBAA TUN TONAMBA U pacxofoMepa.
Cnepytowmnit feMOHCTPaALMOHHbIN pacyeT 6a3npyeTcsa Ha pacxo/e ra3oo6pasHoro TonnBa, U3MepeHHOro Typ6uH-
HbIM pacxofomMmepom BcooTBeTcTBUKM ¢ FTOCT 8.361:

TH, B «YHw- Ps.n* TH 9*s composition) =v , «Pum. (A.14)

MpepctaBnas NIOTHOCTb B COOTBETCTBUN C ypaBHEHNEM COCTOSHUA peasibHblX ra3os, BblllenpueeeHHoOe ypaBHe-
HMe MOXeT 6bITb NepenncaHo Kak

ta A e P RS>
roe vM m— n3MepeHHblii 06beMHbIl pacxoj ra3oob6pa3Horo TonauBa;

py m — M3MepeHHoe faBneHne razoo6pasHoOro TonnmBea;
T™M T — u3MepeHHasa TemnepaTypa razoob6pasHoro Tonnusea;
2M T — KO3(P(PULUMEHT CXUMaeMOCTH;

R — monapHas (yaenbHas) razoBas NOCTOAHHAA.

M — monsipHas macca;

X — MOnbHaa Aons.

Torpa HeonpeAeneHHOCTb MAacCcOBOTMO pacxofa onpejensoT Kak

SmMin ; 12 H 12
fifyy g ble g tMHM + 11 w(VJi| -
4 I tro 1 A5 7Mm

ler .. 1*

(A.16)

Onsa onpefeneHust KO3 MULNEHTOB YyBCTBUTENBHOCTN & BblENPUBEJEHHOM YpaBHEHUN PeKOMEHAYyeTCs MeTO4
YNCNEHHbIX PacYeToB.

HeonpepeneHHocT nepeMeHHbIX No Tunam A n B:

L/(vM T) — HeonpeaeneHHOCTN N3MEPEHHbIX 06 beMHbIX pacxooB;
(Y(pm T) — HeonpefeneHHOCTM U3MEPEHHbIX AaBNeHni rasa;

L TMUT ) — HeonpeaeneHHOCTU N3MEepEeHHbIX TeMNepaTyp rasa;
J(Zn T)— HeonpepAeneHHOCTb KO3 puymneHTa cxaTums;

U(X( M) — HeonpefeneHHOCTb MONSIPHOW Macchl.

Mpumepbl BbIYNCAEHUS HEONPEAENEHHOCTMU A1 MAcCOBOTo pacxoja 1 Tennosoro KMjf gaHsl B Ta6nuue A.2 n A.3
COOTBETCTBEHHO.

A.3.3 BbluncneHne HeonpeaeeHHOCT SHEPTUN Fa30B HA BbIXOAe U3 TYp6UHbI

YpaBHeHue ANA NpuBeAeHHO 3HePruy ra3os Ha Bbixofe U3 TypbuHbl, 6asupytouieecs Ha ypaBHeHuax (29) n (32).
umeeT cneayoWwnii Bua:

a7.c, 1o (A-17)

nc yyeTtom 6a30B0ro ypaBHeHus (26) ana npueeeHHoro tennosoro KM
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(A.18)
ypaBHeHue (A.17) MoXeT 6bITb 3anMcaHo Kak
(a,,c-70) (
A.19)
n '
<v c'llc c (Vc-7.))
KOTOpPOE MMeeT c/iefylolyo HeonpeaeneHHoCcTb
LLLOBF:: n' “l“a‘ cfO (A.20)
L *0 I re.n_

CocTaBnswowmne HeonpeaeneHHOCTN A4NA BXOAHbIX nepeMeHHbix 0 Ne OT n Ofi aABnsTCA npeHe6pexnmMo manbimmn
3HAYeHNAMMN e COOTBETCTBNM C 3aKOHOM pacnpocTpaHeHus HeonpeaeneHHoCTel, Tak Kak KOst hULNeHTbl YyBCTBUTENb-
HOCTU MeHbwe 0,01 %. OcTanbHbie KO3IPPULNEHTLI HYBCTBUTENLHOCTU € ypaBHeHnn (A 20) paBHbl 1.

MpusefeHHbIt pacxof TennoTsl ToninBa OM e, NONYyYEeHHbI U3 ypaBHeHNA (A.12). onpegenseTcs No ypaBHEHUIO

O, (A-21)
' rc

a cooTBeTCTBYlOWAN HeonpeaeneHHocTs U(Qr4 c) onpeaensetcs no ypaBHeHuo

| -~ +1p . (A.22)
T Ic), e

B KoTOpoM 1/(P0d c)BbluncnsAoT no ypasHeHuo (A.10). a ATE>BblunCNAT No ypaBHeHUto (A.13).

BTa6nuue A.4 npuBefeH YACNI0BO NPUMeEpP BbIYNCEHNA HEONpeAeIeHHOCTH ANA 3HEPTUM Ta30B Ha BbIXOAE U3 Typ-
6GUHbI.

A.3.4 MNpumep BbIYNCNEHNA HEONpPeAeNeHHOCTH

Tab6nuya A.2— AHanu3 HeONpeAeNIeHHOCTU A/t U3MEPEHHON U NPUBEAEHHO BbIXOAHON 3/1€KTPUYECKOW MOLLHOCTHN

Heonpege- Heonpege- KoaddmuneHt
NIEHHOCTb N0 NIEHHOCTb D YyBCTBUTESb-
Tvny A Tuny B HOCTM

SC

MepemeHHast ne SC UA scC MpumedaHre

«l "a

1 N3mepeHHaa Bbl- +0.018% +0.20 % 1,000 %/% + 0.200 % +0.018 %
XoAHas MOWHOCTLP A

2 Koathduuynent + 0,20 % 1.000 %/% +0.200 %
TpaHcdopmaumm TpaHc-
opmaTtopa Hanpsxe-
HuAa Ky

3 KoadppuymeHT — + 0.20 % 1.000 %/% : 0.200 % — —
TpaHcopMayum TpaHc-
¢dopmaTtopa Toka K,

4 YacTWUYHbIA UTOT NO M3MepeHHoW mowHocTn U(P™ T) +0.35% t 0.02 % KBagpaTtHblli KO-
peHb M3 CyMMbl KBafj-
paToB COCTaBNALLUX
(1-3)

5 MonpaBoYHbIi + 0.003 % +0.05 % 1.000 %/% r 0.050 % + 0.003 % _
KO3t PULUMEHT Ha OKpYy-
xawluee gapneHue CJ,

6 [MonpaBoOYHbIN +0.020 K + 0.20 K 0.600 %/k r 0.120% +0.012 %
KO3 PNLUMEHT Ha OKpY-
Xawlwyw TemnepaTtypy
Cp2

7 MonpaBoOYHbIl +0.060 % +2.00% 0.008 %/% r 0.016% + 0.000 %
KO3h PULMEHT Ha BAX-
HOCTb okpyxatuiero
so3ayxa Cp,

a7
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OkoHuyaHve Tabnuubl A.2

MepemeHHasn

8 [lMonpaBouYHbIi
KO3t ULUMEHT Ha 3Ha-
yeHne KoahduuneHta
MOLLHOCTU  3nekTpore-
HepaTopa Cf, t

9 lMonpaBouYHbIi
KO3 nUMeHT Ha uac-
TOTy BpaweHus TITY

Heonpege- Heonpepge- KoaddmuneHt
NIEHHOCTb MO NIEHHOCTb MO YYBCTBUTE/b-
Tany A Tuny B HOCTU
n* ". sC
1 0.20 % 0.013 %/%
20.25% 0.500%/%

10 YacTuyHbIA UTOr No NnpuBefeHHON MmowHocTn U(P>9 ¢)

11 CymMmapHasi HeonpeaeneHHOCTb NPUBEAEHHON BbIXOA4HOA

MowHocTn 1/(P«B,€)

ua-sc UA SC
2 0.003 %
+0.125 %
+ 0.39 % 2 0.02 %
+0.39 %

MNpumeyaHve

KBagpaTtHbIii KO-
peHb U3 CyMMbl KBaf-
paToB COCTaBASAOLWNX
(4-9)

Ta6nuuya A3 — AHANM3 HEONPELENEHHOCTH 41 U3MEPEHHOTO MAcCOBOro pacxoAa ra3oo6pasHoro Tonivea

MepemeHHasn

12 N3MepeHHblit
06beMHbIl pacxos v, B

13 [aBneHune raso-
o6pasHoro TonauBa pm m

14 Temnepatypa
razoo6pasHoro TonavMea
T*T

15 KoadhduymeHTt
cxatusa 2Mm

16 MonspHaa mac-
carasa M

17 YacTuyHbIi ntor
Tonnuea W Tun T)

Heonpege- Heonpege- KoadhduupeHT
NIEHHOCTb MO NIEHHOCTb MO YYBCTBUTENb-
Tiny A Tuny B HOCTHU
“a “p SC
:0.040% 20.30% 1.000%/%
z0.030% 20.25% 1.000%/%
+0.020 K 2 0.20K 0.350 %/K
- 20.10% 1.000 %/%
- 2 0.30 % 0.800 %/%

no W3MEepPeHHOMY MacCOBOMY PacXopy

18 CymmapHasi HeonpeAeneHHOCTb N3MEPEHHOTo MaccoBOro
pacxoga tonnuea 1/<tm ,}

48

Ub SC UA SC
+0.300 % 2 0.040 %
+ 0.250 % 2 0.030 %
2 0.070 % 2 0.007 %
+0.100 % —

2 0.240 % -
2 0.47% 20.05 %
20.48 %

MpumeyaHve

KBagpaTHblli KO-
peHb U3 CyMMbl KBaf-
paToB COCTaBAAOLLUX
(12-16)



Tab6nunya A4 — AHanus HeonpefeneHHOCTU ANA NpueefeHHoro Tennosoro Knpg

MepemeHHas

19 M3mepeHHas Bbl-
XOfHas MOLWHOCTb n

20 W3mepeHHbIi
MaccoBbl i pacxop
TonnmMBa TH T

21 Hwuswaa Tenno-
Ta cropaHus

22 TonpaBOYHbIi
K03thpuLMeHT Ha OKpy-
Xawuylo TemnepaTtypy

23 lMonpaBOYHbIi
KO3 hMUMEeHT Ha BRax-
HOCTb okpyxatuiero
Bo3gyxa Cnfl

24 MonpaBOuYHbI
KO3t MUNEHT Ha 3Ha-
yeHne KoadphduumeHTa
MOLLHOCTU  3feKTpore-
HepaTtopa Cu n

25 TMonpaBoOYHbIi
KO3t nUUMEeHT Ha 4ac-
TOTy BpauweHuna TITY

Heonpepge- Heonpege-
NIeHHOCTb N0 NIEHHOCTb MO
Tvny A Tvny B

«B
+0.018% +0.35%
+0.050 % *0.47%

- +0.50 %

+ 0.020 K + 0.20 K
+0.060 % +2.00 %
+ 0.20 %

+0.25%

Koathcpuument
4yBCTBUTESb-
HOCTU
SC

1.000 %/%

1.000 %/%

1.000 %/%

0.160 %/k

0.002 %/%

0.013%/%

0.100 %/%

26 YacTuyHbIil UTOT No NnpuBeaeHHomy Tennosomy KMA 1/(u.)

27 CymmMapHasi HeonpefefieHHOCTb NpPWBEAEHHOro Tenso-

Boro KMAg y(t)

ua sc «A-SC

r 0.346 % 1 0.018 %
r 0.474 % s 0.050 %
2 0.500 % -
=0.032 % 20.003 %
r 0.004 % r 0.000 %
1 0.003 %

r 0.025 %

+0.77 % +0.05 %

+0.77 %

FOCT P 52782—2007

Mpumevanune

YacTtuuHblii  utor
wP. _} us tabnuubl
A.2f4)

YacTnyHblii
U(/n, N) u3 tabnuubl
A.3 (17)

nTor

KBagpaTHblli KO-
peHb W3 CyMMbl KBaf-
paToB COCTaBAAKLWMUX
(19—25)
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Ta6nuuya A5 — AHanus HeonpefeneHHOCTU ANA NPUBEAEHHOW 3HepPrumn rasos Ha BbIX0Ae U3 TYPOUHbI

MepemeHHas

28 TlpusepeHHas
BbIXOAHasN MOLHOCTb

29 TpuBeaeHHbIN
BBOJ TEMIOTbl TONAMBa

Om.c

30 KoadhdpuumeHt
NONHOTbLI cCropaHus

31 MpusepeHHasn
TemnepaTtypa rasoB Ha
BbIXOAE ©3  Typ6uHbI

Lic

Heonpege- Heonpege- KoaddumuymeHt
NIEHHOCTb N0 NEHHOCTb MO YyBCTBUTENb-
Tany A Tuny B HOCTU

Ub SC
0.022 % r 0.39 % 1.000%/%
+0.06 % T 0.87 % 1,000 %/%
— 20.02 % 1.000 %/%
+0.020 K r 5.00 K 0.010%/K

32 YacTu4HbI UTOT NO NPUBEAEHHOW 3HEPrun rasoB Ha Bbl-
xofe n3 Typ6uHbl U(Os, c t0)

33 CymmapHaa HeonpefeneHHOCTb MPUBEAEHHON 3Heprum
rasoB Ha BbiIxoge U3 Typ6uHbl U(Ott, e ro)

50

IV SsC UA-SC
+0,391 % +£0.022 %
+0.866 % +0.058 %
+ 0.020 % —

+ 0.050 % t 0.000 %
+ 0.95 % +0,06 %
+0.95 %

MNpumeyaHve

YacTuyHbli  utor
c) u3 Tabnuusl
A.2 (10)

RSS (kBagpaTHblii
KOpPEeHb N3 CyMMbI KBaj-
patos cocTaBnso-
wmnx) n3 Tabnuusl A.2
(10) n u3 Tabnuubl A.4
(26)

KBagpaTHblii KO-
peHb M3 CyMMbl KBaj-
paToB COCTaBAAOLLUX
(28—31)
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MpunoxexHune b
(cnpaBouHoe)

CBe/leHNa 0 COOTBETCTBUMN CCbINTIOYHBIX MEXAYHapPOAHbIX CTaHAapToB
HaluMoHaNbHbIM cTaHgapTam Poccuiickoii ®egepayum, MCNONb30BaAHHbLIM

Ta6bnunuya b.1

O603HaueHNe CCbIIOUYHOro
MeXrocyapCTBEHHOro
(HaumoHanbHoro) cTaHaapTa

FOCT P 8.585-2001
FOCT P 51069—97

FOCT P 51233—98

FOCT P 51852—2001

FOCT P 52527—2006

rFOCT 8.361—79

rOCT 8.586.5—2005

FOCT 4401—81
FOCT 13379—82

FOCT 18917—82

FOCT 22667—82

FOCT 23781—87

FOCT 30319.2—96

B HacTodAlWeM cCTaHAapTe B Ka4eCTBO HOPMAaTUBHbLIX CCbINTOK

O603HaYeHNe U HaMMEHOBaHWE CCbIIOYHOTO MEXAYHApOAHOrO CTaHAapTa U yCrI0BHOE
0603HayeHne CTeneHn ero COOTBETCTBUSA CCbIIOYHOMY MEXrOCYAapCTBEHHOMY
(HaunoHanbHOMy) CTaHAaPTY

M3K 60584:1995 «Tepmonapei» (MOD)

MCO 3675.1998 «HedTb cbipas u xuagkme HedTenponykTbl. /labopaTopHoe onpe-
AeneHue NNOTHOCTU. MeToA ¢ ucnonb3oBaHnem apeometpa» (MOD)

M3K 60751 «TepmMoMeTpbl CONPOTUBNEHUA NPOMbILWEHHbIE NnaTuHoBbie» (MOD)

NCO 3977-1:1997 «Typ6uHbI ra3oBble. TexHNYeckne yCa0BMUA Ha 3akynky. Yactb 1.
O6uwee BBegeHne n onpegeneHuns» (MOD)

NCO 3977-9:1999 «Typ6uHbI raszoBble. TexHUYeckne ycnosusa Ha 3akynky. Hactb 9.
HafgexHoCTb, 3KcnayaTauMoOHHas TOTOBHOCTb, PEMOHTONPUTroAHOCTb U 6Gesonac-
HOCTb» (MOD)

NCO 99S1 1993 «M3mepeHne NOTOKOB ra3oB B 3aKPbITbiIX KaHanax. TYpoUHHbIe name-
putenn» (MOD)

NCO 5167-1:2003 «MN3mepeHne pacxofa cpefbl C NMOMOLWbIO YCTPOWCTB NEPEMEH-
HOro nepenagja fAaBneHUs, NOMELLEHHbIX B 3aMO/IHEHHble TPy6ONPOBOAbLI KPYrnoro
ceyeHusa. Yactb 1. O6wume npuHyunel n tpe6osanHna» (NEO)

MCO 5167-2:2003 «M3mepeHne pacxopa cpefbl C NMOMOLLbIO YCTPONCTB NnepemMeH-
HOTO nepenagja fAaBneHUs, NOMELLEHHbIX B 3aMO/IHEHHble TPy6GONPOBOAbLI KPYrnoro
ceyeHus. Yactb 2. filnadparmbl» (NEQ)

NCO 5167-3:2003 «MN3mepeHue pacxofga cpefbl C NOMOLbIO YCTPOWCTB NepemMeH-
HOro nepenaja faB/eHNs, NOMEL eHHbIX B 3anO/IHEHHble TPy60ONpoBOAbI KPYr10ro
ceyeHus. YacTtb 3. Conna u conna BeHtypu* (NEO)

NCO 5167-4:2003 «MN3mepeHue pacxoga cpefbl C NMOMOLbIO YCTPOWCTB NepemMeH-
HOro nepenaja fAaBneHUs, NOMELLEHHbIX B 3aM0J/IHEHHble Tpy60oNpoBOAbLI KPYrnoro
ceyveHunsa. YacTtb 4. Tpy6bl BeHTypu» (NEO)

MCO 5168:2005 «N3mepeHne noToka Xuakoctn v rasa. Mpouegypa oueHKn Heonpe-
neneHHoctein» (NEO)

NCO 2533:1975 «ATmocthepa cTtaHgapTHaa» (MOD)

NCO 6975:1997 «MpupoaHblli ras. PacwupeHHblii aHann3. MeToa rasoBoil xpoma-
Torpacumn» (MOD)

MCO 10715:1997 «MpupofHblit ra3. PykoBogsiwme ykaszaHus no ot6opy npob»
(MOD)

NCO 6976:1995 «MpupoAHbINA ras. PacyeT TENNOTBOPHOW CNOCOGHOCTMW, NAOTHOCTH,
OTHOCUTENbHOI NNOTHOCTU U MHAekca Bob66a ans cmecn» (MOO)

NCO 6974:2000 «MpupogHbliii ra3. OnpepeneHne coctaBa C 3afaHHOl norpew-
HOCTbI MEeTOof0M ras3oBoii xpomatorpadum» (MOD)

MCO 12213:1997 «[a3 npupofHblii. PacyeT koadhduumeHTta cxatnsa» (MOD)

MpumeyaHune — B HacTosiwein Tabnuue Mcnonb30BaHbl Clefyloline ycnoBHbIe 0603HAYEeHUA CTENEHN COOT-

BETCTBUA CTaHAaPTOB!

MOD — moaudnunpoBaHHbie cTaHfapThl;
NEQ — HeakBMBa/eHTHble CTaHAapThl.
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11) PMIT 29—99
12) PMI 43—2001

(3] 1SO 5389:2005
(MCO 5389:2005)

(4] 1SO Guide 98:1995
(MCO 98:1995)
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Turbo compressors. Performance test code
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