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TeKyIIerr cpe,n:hr c IICIIOJih30BamreM pacxo,n:oMepa 

rrepeMeHHoro rreperra,n:a ,n:aBrreHII5!; orrpe,n:eJI5!IOT 

cpa303aBIICIIMOe CBOHCTBO TeKyIIerr cpe,n:hI Ha 

OCHOBe CTerreHII BJia)KHOCTII II BTOporo 

Ka)KymerOC5! CBOHCTBa. IlpII '.HOM rrepBoe 

Ka)Kymeec5! CBOHCTBO BbI6paHO II3 Ka)KymerOC5! 

MaCCOBOI'O paCXO,[(a IIJIII IIJIOTHOCTII. rpyrrrra 

II306peTeHIIH OTHOCIITC5! TaK)Ke K pacxo,n:oMepy, 

co,n:ep)KameMy KOJie6aTeJibHO IIO,[(BII)KHYIO 

pacxo,n:oMepHyIO Tpy6Ky, coe,n:IIHeHHhre c Herr 

Grp.: 2 

B036y,n:IITeJib KOJie6aHIIH II ,n:aT'IIIK ,[(JI5! 

C'IIITbIBaHII5! ,[(BII)KeHII5! Tpy6KII, II KOHTporrrrep, a 

TaK)Ke K II3MepIITeJibHOMY rrpeo6pa30BaTeJIIO 

pacxo,n:oMepa II CIICTeMe orrpe,n:erreHII5! CBOHCTB 

MHOI'Ocpa3HOH TeKyIIeH cpe,n:hI. rpyrrrra 

II306peTeHIIH o6ecrre'IIIBaeT IIOBbIIIIeHIIe 

TO'IHOCTII orrpe,n:erreHII5! CBOHCTB MHOrocpa3HOH 

TeKyIIerr cpe,n:hI II II03BOJI5!eT ou:eHIITb TO'IHOCTb 

pa60TbI pacxo,n:oMepoB. 4 H. II 17 3.II. cp-JibI, 7 IIJI. 

::a 
c: 

I\) 

~ 

CD 

...... 
0 

00 

~ 

0 
I\) 



N 

(J 

RUSSIAN FEDERATION (19) RU cu) 

(51) Int. CL 
GOlF 1134 (2006.01) 
GOlF 1174 (2006.01) 
GOlF 1184 (2006.01) 
GOlF 1188 (2006.01) 

FEDERAL SERVICE 
FOR INTELLECTUAL PROPERTY 

(12) ABSTRACT OF INVENTION 

(21)(22) Application: 2009142815/15, 18.04.2008 

(24) Effective date for property rights: 
18.04.2008 

Priority: 
(30) Convention priority: 

20.04.2007 us 60/913,148 
04.10.2007 us 60/977,531 
07.11.2007 us 11/936,519 

(43) Application published: 27.05.2011 Bull. 15 

(45) Date of publication: 27.10.2013 Bull. 30 

(85) Commencement of national phase: 20.11.2009 

(86) PCT application: 
us 2008/060863 (18.04.2008) 

(87) PCT publication: 
WO 2008/131251 (30.10.2008) 

Mail address: 
129090, Moskva, ul.B.Spasskaja, 25, str.3, 000 
"Juridicheskaja firma Gorodisskij i Partnery", 
pat.pov. A.V.Mitsu, reg.N!! 364 

(54) MEASUREMENT OF HUMID GAS 

(57) Abstract: 
FIELD: measurement equipment. 
SUBSTANCE: method to determine properties of 

a multi-phase process fluid medium includes stages, 
when: the multi-phase fluid medium is sent along an 
oscillating movable flow metering tube and a flow 
metre of alternating pressure difference; motion of 
the flow metering tube is caused, and the first 
apparent property of the fluid medium is determined; 
at least one apparent intermediate value is 
determined, which is the first Froude number for the 
non-gaseous phase of the fluid medium and the 
second Froude number for the gaseous phase of the 
fluid medium; the extent of humidity of the fluid 
medium is determined on the basis of conversion 
between the first and second Froude numbers and the 
extent of humidity; the second apparent property of 
the fluid medium is determined using the flow metre 
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of alternating pressure difference; the phase­
dependent property of the fluid medium is determined 
on the basis of extent of humidity and the second 
apparent property. At the same time the first 
apparent property is selected from the apparent mass 
flow or density. The group of inventions also relates 
to a flow metre comprising an oscillating movable 
flow metering tube, connected oscillation exciter and 
sensor for reading of tube motion, and a controller, 
and also to a metering converter of the flow metre 
and the system for determination of properties of the 
multi-phase fluid medium. 

EFFECT: higher accuracy for determination of 
properties of a multi-phase fluid medium and makes 
it possible to assess accuracy of operation of flow 
metres. 
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HacT05III(a5I 3a5IBKa HcnpannrnaeT npHopHTeT no npe,n:BapHTeJihHOH 3a5IBKe Ha naTeHT 

ClllA N~ 60/913148, WET GAS CALCULATIONS, no,n:aHHOH 20 anpeJI5I 2007 ro,n:a, 

npe,n:BapHTeJihHOH 3a5IBKe Ha naTeHT ClllA N~ 60/977531, WET GAS MEASUREMENT, 

no,n:aHHOH 4 oKrn6p5I 2007 ro,n:a, H 3a5IBKe Ha naTeHT ClllA N~ 11/936519, WET GAS 

MEASUREMENT, no,n:aHHOH 7 H05I6p5I 2007 ro,n:a, KOTop1>re BKmoqeHhI B HaCT05III(ee 

onHCaHHe nocpe,n:CTBOM CChIJIKH. 

OEJIACTh TEXHl1Kl1, K KOTOPOM OTHOCl1TC51 1130EPETEHl1E 

HacT05III(ee H306peTeHHe OTHOCHTC5I K pacxo,n:oMepaM. 

10 YPOBEHh TEXHl1Kl1 

15 

Pacxo,n:0Mep1>r o6ecneqHBaIOT HH¢opMaD;HIO o MaTepHanax, TpaHcnopTHpyeMhIX no 

Tpy6e. HanpHMep, MaccoB1>re pacxo,n:0Mep1>r o6ecneqHBaIOT H3MepeHHe Macc1>r MaTepHana, 

TpaHcnopTHpyeMoro no Tpy6e. AHanorHqHo, nJIOTHOMep1>r o6ecneqHBaIOT H3MepeHHe 

nnoTHOCTH MaTepHana, npoTeKaIOII(ero no Tpy6e. MaccoB1>re pacxo,n:0Mep1>r TaK)Ke MoryT 

o6ecneqHBaTh H3MepeHHe nJIOTHOCTH MaTepHana. 

HanpHMep, MaccoB1>re pacxo,n:0Mep1>r KopHOJIHca ,n:eticrnyIOT Ha ocHoBe 3¢¢eKTa 

KopHOJIHCa, corJiaCHO KOTOpOMY MaTepHaJI, npoTeKaIOII(HH no Tpy6e, CTaHOBHTC5I 

pa,n:HaJihHO .IJ:BH)KyII(eHC5I MaccotI, Ha KOTopyIO ,n:eticrnyeT CHJia KopHOJIHCa, H no3TOMY 

20 Hcn1>rT1>rnaeT ycKopeHHe. MHorHe MaccoB1>re pacxo,n:0Mep1>r KopHOJIHca co3,n:aIOT CHJIY 

KopHOJIHCa B036y)K.IJ:eHHeM KOJie6aHHH Tpy61>r OTHOCHTeJihHO OCH, opTOrOHaJihHOH MHHe 

Tpy61>r. B ynoM5IHYThIX MaccoBhIX pacxo,n:oMepax npoTHBo,n:eticTBYIOII(a5I CHJia KopHOJIHca, 

,n:eHCTBYIOII(a5I Ha .IJ:BH)KYII(YIOC5I Macey TeKyqetI cpe,n:hI, nepe,n:aeTC5I Ha caMy Tpy6y H 

np05IBJI5IeT ce65I B BH,n:e OTKJIOHeHH5I HJIH CMeII(eHH5I Tpy61>r B HanpaBJieHHH BeKTOpa CHJihI 
25 KopHOJIHca B nnocKOCTH BpameHH5I. 

CYII(HOCTh 1130EPETEHl151 

B cooTBeTCTBHH c o,n:HHM o6II(HM acneKTOM MHoro¢a3HYIO TexHonorHqecKyIO TeKyqyIO 

cpe,n:y nponycKaIOT no Kone6aTeJihHO no,n:BH)KHOH pacxo,n:oMepHotI Tpy6Ke H pacxo,n:oMepy 

30 nepeMeHHOro nepena,n:a ,n:aBJieHH5I, H BhI3hIBaIOT .IJ:BH)KeHHe KOJie6aTeJihHO no,n:BH)KHOH 

pacxo,n:oMepHOH Tpy6KH. IIepBoe Ka)KyII(eec5I CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH 

TeKyqetI cpe,n:hI onpe,n:eJI5IIOT Ha OCHOBe .IJ:BH)KeHH5I KOJie6aTeJihHO no,n:BH)KHOH 

pacxo,n:oMepHotI Tpy6KH. Ilo MeHhIIIetI Mepe, o,n:Ho Ka)KyII(eec5I npoMe)KyToqHoe 3HaqeHHe, 

COOTBeTCTBYIOII(ee MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,n:e, onpe,n:eJI5IIOT Ha OCHOBe 
35 nepBoro Ka)KyII(eroc5I CBOHCTBa. CTeneHh BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH 

TeKyqetI cpe,n:hI onpe,n:eJI5IIOT Ha OCHOBe npeo6pa30BaHH5I CB5I3H Me)K,n:y, no MeHhIIIeH Mepe, 

O.IJ:HHM H3 Ka)KyII(HXC5I npoMe)KyToqHhIX 3HaqeHHH H CTeneHhIO BJia)KHOCTH. BTopoe 

Ka)KyII(eec5I CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,n:hI onpe,n:eJI5IIOT c 

40 HcnoJih30BaHHeM pacxo,n:oMepa nepeMeHHoro nepena,n:a ,n:aBJieHH5I. Ilo MeHhIIIetI Mepe, o,n:Ho 

¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,n:hI onpe,n:eJI5IIOT Ha 

OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)KyII(eroc5I CBOHCTBa. 

BapHaHThI ocymecTBJieHH5I MoryT co,n:ep)KaTh, no MeH1>IIIetI Mepe, o,n:HH H3 cne,n:yIOII(HX 

npH3HaKoB. Onpe,n:eneHHe, no MeHhIIIeH Mepe, o,n:Horo Ka)KyII(eroc5I npoMe)KyToqHoro 
45 3HaqeHH5I, COOTBeTCTBYIOII(ero MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,n:e, Ha OCHOBe 

nepBoro Ka)KyII(eroc5I CBOHCTBa MO)KeT BKJIIOqaTh B ce65I onpe,n:eneHHe nepBoro KpHTepH5I 
<Dpy,n:a, COOTBeTCTBYIOII(ero Hera3oo6pa3HOH ¢a3e MHOro¢a3HOH TeXHOJIOrHqecKOH 

TeKyqetI cpe,n:hI, H BTOporo KpHTepH5I <Dpy,n:a, COOTBeTCTBYIOII(ero ra3oo6pa3HOH ¢a3e 

50 
MHoro¢a3HOH TexHonorHqecKotI TeKyqetI cpe,n:1>r. Onpe,n:eneHHe cTeneHH BJia)KHOCTH 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,n:hI, OCHOBaHHOe Ha npeo6pa30BaHHH CB5I3H 

Me)K,n:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 Ka)KyII(HXC5I npoMe)KyToqHhIX 3HaqeHHH H CTeneHhIO 

BJia)KHOCTH, MO)KeT BKJIIOqaTh B ce65I onpe,n:eJieHHe CTeneHH BJia)KHOCTH MHOro¢a3HOH 

Grp.: 4 
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TeXHOJIOniqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe npeo6pa30Bamrn CB5I3H Me)l{,r:i:y nepBbIM H 

BTOpbIM KpHTepH5IMH <Dpy,r:i:a H CTeneHhIO BJia)KHOCTH. 

MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a MO)l{eT 61>rT1> BJia)l{HhIM ra30M. IIepBoe 

Ka)l{yru;eec5I CBOHCTBO MO)l{eT 61>rT1> Ka)l{yilJ;HMC5I MaccoBhIM pacxo,r:i:oM. CTeneHh BJia)KHOCTH 

MO)l{eT 61>rT1> napaMeTpoM JloKxapTa-MapTHHeJIJIH. Pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a 

,r:i:aBJieHH5I MO)l{eT 61>rT1> H3MepHTeJihHOH ,r:i:Ha¢parMotI pacxo,r:i:oMepa. BTopoe Ka)l{yru;eec5I 

CBOHCTBO MO)l{eT 6hITh MaCCOBhIM pacxo,r:i:oM TaKOH MHOro¢a3HOH TeXHOJIOrHqecKOH 

TeKyqetI cpe,r:i:1>r, KaK cyxotI ra3. 

10 ITo MeHhIIIetI Mepe, o,r:i:Ho cKoppeKTHpoBaHHoe npoMe)l{yToqHoe 3HaqeHHe MO)l{HO 

15 

onpe,r:i:eJIHTh Ha OCHOBe npeo6pa30BaHH5I CB5I3H Me)K.IJ:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 

Ka)l{yilJ;HXC5I npoMe)l{yToqHhIX 3HaqeHHH H CKoppeKTHpOBaHHhIMH npoMe)l{yToqHhIMH 

3HaqeHH5IMH. Ilo MeHhIIIeH Mepe, O.IJ:HO ¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeKyqetI 

cpe,r:i:hI MO)l{HO onpe,r:i:eJIHTh Ha OCHOBe CKOppeKTHpOBaHHhIX npoMe)l{yToqHhIX 3HaqeHHH. 

<Da303aBHCHMhie CBOHCTBa ¢a3hl MHOro¢a3HOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhie Ha OCHOBe 

CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I, MO)l{HO cpaBHHBaTh c ¢a303aBHCHMhIMH 

CBOHCTBaMH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIMH Ha OCHOBe 

CTeneHH BJia)KHOCTH H BTOporo Ka)l{yru;eroc5I CBOHCTBa. 

20 Onpe,r:i:eJieHHe, no MeHhIIIeH Mepe, o,r:i:Horo ¢a303aBHCHMOro CBOHCTBa MHOro¢a3HOH 

25 

TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hl Ha OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)l{yru;eroc5I 

CBOHCTBa MO)l{eT BKJIIOqaTh B ce65I onpe,r:i:eJieHHe MaCCOBoro pacxo,r:i:a ra30BOH ¢a3hl 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI. IIpeo6pa30BaHHe CB5I3H 5IBJI5IeTC5I 

HeHpOHHOH ceThIO. 

BapHaHThI ocyru;ecTBJieHH5I JII06oro H3 BhIIIIeonHcaHHhIX MeTo,r:i:oB MoryT co,r:i:ep)l{aTh 

cnoco6 HJIH npou;ecc, CHCTeMy, pacxo,r:i:oMep HJIH KOMaH.IJ:hI, xpaH5IIlJ;HeC5I B 3anOMHHaIOru;eM 

ycTpoticTBe H3MepHTeJihHoro npeo6pa3oBaTeJI5I pacxo,r:i:oMepa. II0,r:i:po6H1>re cBe,r:i:eHH5I o 

KOHKpeTHhIX BapHaHTax ocyru;ecTBJieHH5I npe,r:i:cTaBJieHhI HH)l{e Ha npHJiaraeMhIX qepTe)l{aX H 

30 B onHCaHHH. ,[l,pyrHe npH3HaKH CTaHyT oqeBH.IJ:HhIMH H3 HH)l{eCJie,r:i:yIOru;ero onHCaHH5I, 

BKJIIOqaIOru;ero B ce65I qepTe)l{H, H cPOPMYJihI H306peTeHH5I. 

35 

OIIl1 CAHl1E "l!EPTE>KEll 

<DHr.lA - H3o6pa)l{eHHe pacxo,r:i:oMepa KopHOJIHCa, HCnOJih3YIOru:ero H30I'HYTYIO 

pacxo,r:i:oMepHyIO Tpy6Ky. 

<DHr. lB - H306pa)l{eHHe pacxo,r:i:oMepa KopHOJIHCa, HCnOJih3YIOru:ero np5IMOJIHHeHHYIO 

pacxo,r:i:oMepHyIO Tpy6Ky. 

<DHr.2 - 6noK-cxeMa pacxo,r:i:oMepa KopHOJIHca. 

<DHr.3 - 6JIOK-CXeMa, npe,r:i:cTaBJI5IIOilJ;a5I CHCTeMy, KOTOpa5I co,r:i:ep)l{HT pacxo,r:i:oMep 

40 nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I H pacxo,r:i:oMep KopHOJIHca. 

<DHr.4 - 6JIOK-CXeMa D;HcPPOBOro KOHTpOJIJiepa, peaJIH3yIOru;ero HeHpOHHhIH npou;eccop, 

KOTOpbIH MO)l{HO npHMeHHTh c D;HcPPOBhIM MaCCOBhIM pacxo,r:i:oMepoM .IJ:JI5I MHoro¢a3HhIX 

noTOKOB TeKyqHx cpe,r:i:. 

<DHr.5A H SB - 6noK-cxeMhI nocne,r:i:oBaTeJihHOCTeH onepau;HtI, npe,r:i:cTaBJI5IIOilJ;He npou;ecc, 
45 KOTop1>rtI Hcnon1>3yeT pacxo,r:i:oMep KopHOJIHca H pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a 

,r:i:aBJieHH5I M5I MHOro¢a3HhIX TeXHOJIOrHqecKHX TeKyqHx cpe,r:i:. 

50 

<DHr.6 - 6noK-cxeMa nocne,r:i:oBaTeJihHOCTH onepau;HtI, npe,r:i:cTaBJI5IIOilJ;a5I npou;ecc .IJ:JI5I 

npHMeHeHH5I pacxo,r:i:oMepa KopHOJIHca H pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I. 

<DHr.7 - HJIJIIOCTpau;H5I orpaHHqeHH5I. 

II0,2J,POEHOEOIIl1CAHl1E 

THnhr pacxo,r:i:oMepoB co,r:i:ep)l{aT u;H¢poB1>re pacxo,r:i:0Mep1>r KopHOJIHca. HanpHMep, B 

na TeHTe ClllA 6311136, KOTOpbIH BKJIIOqeH B HaCT05IIlJ;YIO 3a5IBKY nocpe,r:i:CTBOM CChIJIKH, 

Grp.: 5 
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npe,IJ)IaraeTC51 npHMeHemie u;mppoBoro pacxo,r:i:oMepa KopHoJmca H conyTcTBYIOII(eti 

TeXHOJIOrHH, BKJIIOqaIOII(eH B ce651 o6pa6oTKY CHrHaJIOB H MeTO.IJ:hI H3MepeHH51. 

YnoM51HYThre u;mppoB1>re pacxo,r:i:0Mep1>r MoryT npoH3BO.IJ:HTh oqeHh ToqH1>re H3MepeHH51, npH 

cna61>rx HJIH HecymecTBeHHhrx IIIyMax, H MoryT 06na,r:i:aT1> cnoco6HocT1>IO o6ecneqeHH51 

IIIHpOKoro ,r:i:Hana30Ha noJIO)KHTeJihHhIX H OTpHu;aTeJihHhIX K03¢qmu;HeHTOB ycHJieHH51 B 

3a,r:i:aIOII(HX cxeMax .IJ:JI51 npHBe,r:i:eHH51 Tpy61>r B .IJ:BH)l{eHHe. TaKHM o6pa30M, ynoM51HYThre 

u;H¢poB1>re pacxo,r:i:0Mep1>r KopHOJIHca o6ecneqHBaIOT npeHMyII(eCTBa BO MHO)l{eCTBe 

pa3Hoo6pa3HhIX CHTyau;Hti. HanpHMep, B npHHa,r:i:Jie)KaII(eM TOMY )Ke BJia,r:i:en1>u;y naTeHTe 

JO CIIlA 6505519, KOTOpbIH BKJIIOqeH B HaCT051II(YIO 3a51BKY nocpe,r:i:CTBOM CChIJIKH, 

npe,r:i:naraeTC51 HCnOJih30BaHHe IIIHpOKoro ,r:i:Hana30Ha K03cPcPHD;HeHTOB ycHJieHH51 H/HJIH 

OTpHu;aTeJihHOro K03cPcPHD;HeHTa ycHJieHH51 .IJ:JI51 npe,r:i:OTBpaII(eHH51 OCTaHOBa H .IJ:JI51 6onee 

ToqHoro ynpaBJieHH51 pacxo,r:i:oMepHOH Tpy6KOH, ,r:i:a)l{e B CJIO)l{HbIX ycJIOBH51X, HanpHMep, 

15 
,r:i:Byx¢a3Horo noTOKa (HanpHMep, noTOKa, co,r:i:ep)l{aII(ero CMeCh )KH.IJ:KOCTH H ra3a). 

XOT51 HH)l{e, co CChIJIKOH, HanpHMep, Ha ¢Hr.IA, lB H 2, KOHKpeTHO onHCaHhI D;HcPPOBhie 

pacxo,r:i:0Mep1>r KopHOJIHca, cne,r:i:yeT noHHMaTh, qTo cymecTBYIOT TaK)l{e aHanoroB1>re 

pacxo,r:i:0Mep1>r KopHOJIHca. HecMoTp51 Ha TO, qTo TaKHM aHanoroBhIM pacxo,r:i:oMepaM 

KopHOJIHca MoryT 6nITh CBOHCTBeHHhI THnHqH1>re He,r:i:ocTaTKH aHanoroBhIX cxeM, 

20 HanpHMep, HeBhICOKa51 ToqHOCTh H3MepeHHH c CHJihHhIMH IIIyMaMH, no cpaBHeHHIO c 

D;HcPPOBhIMH pacxo,r:i:oMepaMH KopHOJIHca, aHanoroB1>re pacxo,r:i:0Mep1>r KopHOJIHca TaK)l{e 

MoryT 6hITh COBMeCTHMhI c pa3JIHqHhIMH MeTo,r:i:aMH H BapHaHTaMH ocymecTBJieHH51, 

onHcaHHhIMH B HacT051II(eH 3a51BKe. Cne,r:i:oBaTeJihHO, B HH)l{ecne,r:i:yIOII(eM onHcaHHH TepMHH 

«pacxo,r:i:oMep KopHOJIHCa» HJIH «H3MepHTeJihHhIH npH6op KopHOJIHCa» cJiy)KHT .IJ:JI51 
25 o6o3HaqeHH51 ycTpOHCTBa WHJIH CHCTeMhI JII06oro THna, B KOTOpbIX HCnOJih3yeTC51 3¢¢eKT 

KopHOJIHca .IJ:JI51 H3MepeHH51 MaccoBoro pacxo,r:i:a, nJIOTHOCTH H!HJIH ,r:i:pyrHx napaMeTpoB 

MaTepHaJia(oB), .IJ:BH)l{YII(HXC51 no pacxo,r:i:oMepHOH Tpy6Ke HJIH ,r:i:pyrotl Tpy6e. 

Ha ¢Hr.IA H3o6pa)l{eH u;H¢poBoti pacxo,r:i:oMep KopHOJIHca, HcnoJih3YIOII(HH H30rHyTyIO 

30 pacxo,r:i:oMepHyIO Tpy6Ky 102. B qacTHOCTH, H30rHyTyIO pacxo,r:i:oMepHyIO Tpy6Ky 102 
MO)l{HO npHMeH51Th .IJ:JI51 H3MepeHH51, no MeHhllleH Mepe, O.IJ:HOH cPH3HqecKOH xapaKTepHCTHKH, 

HanpHMep (nepeMeII(aIOII(eHC51 HJIH He nepeMeII(aIOII(eHC51), TeKyqeti cpe,r:i:hI, ynoM51HYTOH 

BhIIIIe. Ha ¢Hr. IA u;H¢poBoti H3MepmeJihHhIH npeo6pa3oBaTeJih 104 o6MeHHBaeTC51 

CHrHaJiaMH ,r:i:aTqHKOB H CHrHanaMH B036y)K.IJ:eHH51 c H30rHyTOH pacxo,r:i:oMepHOH 
35 Tpy6KOH 102, qTo6hI O.IJ:HOBpeMeHHO cqHThIBaTh KOJie6aHH5I H30rHyTOH pacxo,r:i:oMepHOH 

Tpy6KH 102 H B036y)l{,r:i:aTh KOJie6aHH5I H30rHyTOH pacxo,r:i:oMepHOH Tpy6KH 102, 
COOTBeTCTBeHHO. Enaro,r:i:ap5I 6hICTpOMY H ToqHoMy onpe,r:i:eJieHHIO CHrHaJIOB ,r:i:aTqHKOB H 

CHrHaJIOB B036y)l{,r:i:eHH5I D;HcPPOBOH H3MepHTeJihHhIH npeo6pa30BaTeJih 104, KaK 

40 ynoMHHaJIOCh BhIIIIe, MO)l{eT o6ecneqHBaTh 6hICTpo,r:i:eticTBHe H ToqHOCTh pa60ThI 

H30rHyTOH pacxo,r:i:oMepHOH Tpy6KH 102. IlpHMephI D;HcPPOBOro H3MepHTeJihHOro 

npeo6pa30BaTeJI5I 104, HCnOJih3yeMoro c H30rHyTOH pacxo,r:i:oMepHOH Tpy6KOH, npHBe,r:i:eHhI, 

HanpHMep, B npHHa,r:i:Jie)KaII(eM TOMY )Ke BJia,r:i:en1>u;y naTeHTe ClllA 6311136. 
Ha ¢Hr.1B H3o6pa)l{eH D;HcPPOBOH pacxo,r:i:oMep KopHOJIHca, HcnoJih3YIOII(HH 

45 np5IMOJIHHeHHYIO pacxo,r:i:oMepHyIO Tpy6Ky 106. B qacTHOCTH, KaK noKa3aHo Ha ¢Hr.1B, 

np5IMOJIHHeHHa5I pacxo,r:i:oMepHa5I Tpy6Ka 106 B3aHMO,r:i:etlcrnyeT c D;HcPPOBhIM 

H3MepHTeJihHhIM npeo6pa3oBaTeJieM 104. TaKa5I np5IMOJIHHetiHa5I pacxo,r:i:oMepHa5I Tpy6Ka 

,r:i:etlcrnyeT, B npHHD;Hne, aHanornqHo H30rHyToti pacxo,r:i:oMepHoti Tpy6Ke 102 H o6na,r:i:aeT 

50 pa3JIHqHhIMH npeHMyII(eCTBaMH/He,r:i:ocTaTKaMH no cpaBHeHHIO c H30rHyTOH pacxo,r:i:oMepHOH 

Tpy6Koti 102. HanpHMep, np5IMOJIHHeHHYIO pacxo,r:i:oMepHyIO Tpy6Ky 106 MO)l{HO 

(nOJIHOCThIO) HanoJIH5ITh H onopO)l{H5ITh nerqe, qeM H30rHyTyIO pacxo,r:i:oMepHyIO 

Tpy6Ky 102, npocTo 6naro,r:i:ap5I ee KOHCTPYKTHBHOH reoMeTpHH. Bo BpeM5I pa60T1>r 

Grp.: 6 
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H30rHyTa5I pacxo,r:i:oMepHa5I Tpy6Ka 102 MO)l{eT ,r:i:eHCTBOBaTh Ha qacTOTe, HanpHMep, 50-110 
ru;, TOr,r:i:a KaK np5IMOJIHHeHHa5I paCXO.IJ:OMepHa5I Tpy6Ka 106 MO)l{eT ,r:i:eHCTBOBaTh Ha 

qacTOTe, HanpHMep, 300-1000 ru;. lfaorHyTa5I paCXO.IJ:OMepHa5I Tpy6Ka 102 npe,r:i:CTaBJI5IeT 

pacxo,r:i:oMepHhie Tpy6KH, HMeIOII(He MHO)l{eCTBO pa3JIHqHhIX ,r:i:HaMeTpOB, H npHMeHHMa c 

HeCKOJihKHMH opHeHTaD;H5IMH, HanpHMep, c BepTHKaJihHOH HJIH ropH30HTaJihHOH 

opHeHTau;HeH. Ilp5IMOJIHHeHHa5I pacxo,r:i:oMepHa5I Tpy6Ka 106 TaK)l{e MO)l{eT HMeTh 

MHO)l{eCTBO pa3JIHqHhIX ,r:i:HaMeTpOB H npHMeH5IThC5I c HeCKOJihKHMH opHeHTaD;H5IMH. 

KaK noKa3aHo Ha qmr.2, u;mppoBotI MaccoBhIH pacxo,r:i:oMep 200 co,r:i:ep)l{HT u;mppoBotI 

JO H3MepHTeJihHhIH npeo6pa30BaTeJih 104, no MeHhllleH Mepe, O.IJ:HH ,r:i:aTqHK 205 .IJ:BH)l{eHH5I, no 

MeHhllleH Mepe, O.IJ:HH B036y,r:i:HTeJih 210, pacxo,r:i:oMepHyIO Tpy6Ky 215 (KOTOpa5I MO)l{eT 

TaK)l{e HMeHOBaThC5I Tpy6otI H KOTopa5I MO)l{eT npe,r:i:cTaBJI5ITh co6otI JIH6o H30I'HYTYIO 

pacxo,r:i:oMepHyIO Tpy6Ky 102, JIH6o np5IMOJIHHeHHYIO pacxo,r:i:oMepHyIO Tpy6Ky 106, JIH6o 

pacxo,r:i:oMepHyIO Tpy6Ky HeKOTOporo ,r:i:pyroro THna), TeMnepaTypHbIH ,r:i:aTqHK 220 H 
15 

,r:i:aTqHK 225 ,r:i:aBJieHH5I.11,mppoBOH H3MepHTeJihHhIH npeo6pa30BaTeJih 104 MO)l{eT 6hITh 

ocymecTBJieH c HcnoJih30BaHHeM, no MeH1>IIIetI Mepe, qero-To o,r:i:Horo H3, HanpHMep, 

u;mppoBoro npou;eccopa CHrHaJIOB (DSP), nporpaMMHpyeMOH nOJih30BaTeJieM BeHTHJihHOH 

MaTpHu;nr (FPGA), ASIC (cneu;HaJIH3HpoBaHHOH HHTerpanhHOH cxeM1>r), ,r:i:pyrnx 

20 nporpaMMHpyeMhIX JIOrHqecKHX HJIH BeHTHJihHhIX MaTpHu; HJIH nporpaMMHpyeMOH JIOrHKH c 

npou;eccopHhIM MPOM. Cne,r:i:yeT noHHMaTh, qTo, KaK H3JIO)KeHo B naTeHTe CIIIA 

N~ 6311136, B COCTaB MO)l{HO BKJIIOqa Th COOTBeTCTBYIOII(He u;mppoaHaJIOrOBhie 

npeo6pa3oBaTeJIH .IJ:JI5I ynpaBJieHH5I B036y,r:i:meJI5IMH 210, a aHanoro-u;mppoB1>re 

npeo6pa30BaTeJIH MO)l{HO HCnOJih30BaTh .IJ:JI5I npeo6pa30BaHH5I CHrHaJIOB ,r:i:aTqHKOB H3 
25 

,r:i:aTqHKOB 205 .IJ:JI5I HX HCnOJih30BaHH5I u;mppOBhIM H3MepHTeJihHhIM npeo6pa30BaTeJieM 104. 
11,mppOBOH H3MepHTeJihHhIH npeo6pa30BaTeJih 104 MO)l{eT co,r:i:ep)l{aTh CHCTeMy 240 

H3MepeHH5I o6neMHOH nJIOTHOCTH H CHCTeMy 250 H3MepeHH5I o6neMHOro MaCCOBoro 

pacxo,r:i:a. 06neMHhie CBOHCTBa 061>rqHo OTHOC5ITC5I K CBOHCTBaM TeKyqetI cpe,r:i:hI B u;eJIOM, B 

30 npOTHBOnOJIO)KHOCTh K CBOHCTBaM COCTaBJI5IIOII(eH KOMnOHeHThI TeKyqetI cpe,r:i:hI, Kor,r:i:a 

npHCYTCTByeT MHOrocpa3HhIH noTOK (KaK n05ICH5IeTC5I HH)l{e). CHcTeMa 240 H3MepeHH5I 

o6neMHOH nJIOTHOCTH H CHCTeMa 250 H3MepeHH5I MaCCOBoro pacxo,r:i:a MoryT cpopMHpOBaTh 

pe3yJinTaThI H3MepeHHH, COOTBeTCTBeHHO, nJIOTHOCTH H/HJIH MaCCOBoro pacxo,r:i:a 

MaTepHaJia, npoTeKaIOII(ero no pacxo,r:i:oMepHotI Tpy6Ke 215, Ha ocHoBe, no MeHhIIIetI Mepe, 
35 CHrHaJIOB, noJiyqaeMhIX H3 ,r:i:aTqHKOB 205 .IJ:BH)l{eHH5I. 11,HcppOBOH H3MepHTeJihHhIH 

npeo6pa30BaTeJih 104 ynpaBJI5IeT TaK)l{e B036y,r:i:HTeJI5IMH 210, qTo6hI BhI3hIBaTh .IJ:BH)l{eHHe B 

pacxo,r:i:oMepHotI Tpy6Ke 215. YnoM5IHyToe .IJ:BH)l{eHHe onpe,r:i:eJI5IeTC5I ,r:i:aTqHKaMH 205 

40 

.IJ:BH)l{eHH5I. 

Pe3yJI1>TaThI H3MepeHHH nJIOTHOCTH MaTepHaJia, npoTeKaIOmero no pacxo,r:i:oMepHotI 

Tpy6Ke, 3aBHC5IT, HanpHMep, OT qacTOThI .IJ:BH)l{eHH5I pacxo,r:i:oMepHOH Tpy6KH 215, KOTOpoe 

BhI3hIBaeTC5I B pacxo,r:i:oMepHOH Tpy6Ke 215 (o6hiqHo, pe30HaHCHOH qacTOTbI) .IJ:BH)l{yII(eH 

CHJIOH, npHJiaraeMOH B036y,r:i:HTeJI5IMH 210, H/HJIH OT TeMnepaTypnI pacxo,r:i:oMepHOH 

Tpy6KH 215. AHaJiorHqHo, MaCCOBhIH noTOK qepe3 pacxo,r:i:oMepHyIO Tpy6Ky 215 3aBHCHT OT 
45 cpa3hl H qacTOThI .IJ:BH)l{eHH5I pacxo,r:i:oMepHOH Tpy6KH 215, a TaK)l{e OT TeMnepaTypnI 

pacxo,r:i:oMepHOH Tpy6KH 215. 
TeMnepaTypa B pacxo,r:i:oMepHOH Tpy6Ke 215, KOTOpa5I H3Mep5IeTC5I c HCnOJih30BaHHeM 

TeMnepaTypHoro ,r:i:aTqHKa 220, BJIH5IeT Ha HeKOTOphre CBOHCTBa pacxo,r:i:oMepHOH Tpy6KH, 

50 HanpHMep ee )l{eCTKOCTh H pa3MephI. 11,HcppOBOH H3MepHTeJihHhIH npeo6pa30BaTeJih 104 
MO)l{eT KOMneHCHpOBaTh ynoM5IHYThie TeMnepaTypHhie 3cpcpeKThI. KaK TaK)l{e noKa3aHO Ha 

cpHr.2, ,r:i:aTqHK 225 ,r:i:aBJieHH5I CB5I3aH c H3MepHTeJihHhIM npeo6pa30BaTeJieM 104 H 

no,r:i:coe,r:i:HHeH K pacxo,r:i:oMepHOH Tpy6Ke 215, qTo6hI BhIITOJIH5ITh cpyHKD;HIO onpe,r:i:eJieHH5I 
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,r:i:aBJiemrn MaTepHana, npoTeKaIOII(ero no pacxo,r:i:oMepHotI Tpy6Ke 215. 
Cne,r:i:yeT noHHMaTh, qTo KaK ,r:i:aBJieHHe TeKyqetI cpe,r:i:1>r, nocTynaIOII(eH B pacxo,r:i:oMepHyIO 

Tpy6Ky 215, TaK H nepena,r:i: ,r:i:aBJieHHH Me)K.IJ:Y COOTBeTCTBYIOII(HMH ToqKaMH B 

pacxo,r:i:oMepHoH Tpy6Ke MoryT 61>rT1> noKa3aTemrMH HeKoToporo pe)l{HMa noToKa. KpoMe 

Toro, XOT5I .IJ:JI5I H3MepeHH5I TeMnepaTypnI TeKyqetI cpe,r:i:hI MO)l{HO npHMeH5ITh BHeIIIHHe 

TeMnepaTypHhie ,r:i:aTqHKH, TaKHe ,r:i:aTqHKH MO)l{HO npHMeH5ITh B ,r:i:onoJIHeHHe K BHyTpeHHeMy 

,r:i:aTqHKY pacxo,r:i:oMepa, BhIITOJIHeHHOMY c B03MO)l{HOCThIO H3MepeHH5I xapaKTepHOH 

TeMnepaTyp1>r .IJ:JI5I KaJIH6poBoK pacxo,r:i:oMepHotI Tpy6KH. KpoMe Toro, B HeK0Top1>rx 

JO pacxo,r:i:oMepHbIX Tpy6Kax npHMeH5IIOT HeCKOJihKO TeMnepaTypHbIX ,r:i:aTqHKOB c u;eJihIO 

KOppeKD;HH pe3yJihTaTOB H3MepeHHH c yqeTOM 3¢¢eKTa BJIH5IHH5I pa3HOCTH TeMnepaTyp 

Me)l{,r:i:y TexHonornqecKotI TeKyqetI cpe,r:i:otI H oKpy)l{aIOII(eH cpe,r:i:otI (HanpHMep, 

TeMnepaTypotI KO)l{yxa Kopnyca pacxo,r:i:oMepHotI Tpy6KH). 

15 
Cne,r:i:yeT noHHMaTh, qTo pa3JIHqH1>re KOMnoHeHThI u;H¢poBoro H3MepHTeJI1>Horo 

npeo6pa30BaTeJI5I 104, noKa3aHHOro Ha cPHr.2, CB5I3aHhI Me)K.IJ:Y co6otI, XOT5I, .IJ:JI5I 5ICHOCTH, 

JIHHHH CB5I3H He noKa3aHhI B 5IBHOM BH.IJ:e. KpoMe Toro, CJie,r:i:yeT noHHMaTh, qTo 061>rqH1>Ie 

KOMnOHeHThI D;HcPPOBoro H3MepHTeJihHOro npeo6pa30BaTeJI5I 104 He noKa3aHhI Ha cPHr.2, 

HO cqHTaIOTC5I HaXO.IJ:5III(HMHC5I B COCTaBe D;HcPPOBoro H3MepHTeJihHOro 

20 npeo6pa3oBaTeJI5I 104 HJIH ,r:i:ocTynHhIMH eMy. HanpHMep, D;HcPPOBOH H3MepHTeJihHhIH 

npeo6pa3oBaTeJih 104 6y,r:i:eT o6hlqHo co,r:i:ep)l{aTh 3a,r:i:aIOII(He cxeMhI M5I ynpaBJieHH5I 

B036y,r:i:HTeJieM 210 H H3MepHTeJihHhie cxeMhI .IJ:JI5I H3MepeHH5I qacTOThI KOJie6aHHH 

pacxo,r:i:oMepHOH Tpy6KH 215 Ha OCHOBe CHrHaJIOB ,r:i:aTqHKOB H3 ,r:i:aTqHKOB 205 H .IJ:JI5I 

25 
H3MepeHH5I ¢a3hl Me)K.IJ:Y CHrHaJiaMH ,r:i:aTqHKOB H3 ,r:i:aTqHKOB 205. 

B HeK0Top1>rx ycnoBH5IX pacxo,r:i:oMep KopHOJIHca MO)l{eT ToqHo onpe,r:i:eJI5ITh o6neMHYIO 

nJIOTHOCTh H o6neMHhIH MaCCOBhIH pacxo,r:i: TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI B 

pacxo,r:i:oMepHotI Tpy6Ke 215. To ecTh, B HeK0Top1>rx ycnoBH5IX B03MO)l{HO onpe,r:i:eneHHe 

ToqHotI o6neMHOH nJIOTHOCTH H!HJIH o6neMHoro MaccoBoro pacxo,r:i:a TexHonorHqecKotI 

30 TeKyqetI cpe,r:i:1>r. 

KpoMe Toro, B HeK0Top1>rx CHTyau;H5IX TexHonorHqecKa5I TeKyqa5I cpe,r:i:a MO)l{eT 

co,r:i:ep)l{aTh, no MeHhIIIetI Mepe, ,r:i:Be ¢a3hI Bcne,r:i:cTBHe Toro, qTo npe,r:i:cTaBJI5IeT co6otI cMech, 

no MeHhIIIeH Mepe, .IJ:BYX MaTepHaJIOB (HanpHMep, Macna H BO.IJ:hl HJIH TeKyqetI cpe,r:i:hI c 

YBJieqeHHhIM ra30M) HJIH O.IJ:HH H TOT )Ke MaTepHaJI B pa3HhIX ¢a3aX (HanpHMep, BO.IJ:Y B 
35 

)KH.IJ:KOH ¢a3e H BO.IJ:5IHOH nap), HJIH pa3Hhie MaTepHaJihI B pa3HhIX ¢a3aX (HanpHMep, 

BO.IJ:5IHOH nap H Maeno). B HeKOTOpbIX pe)l{HMax MHOro¢a3HOro noTOKa pacxo,r:i:oMep 

KopHOJIHca MO)l{eT ToqHo onpe,r:i:eJI5ITh o6neMHYIO nnoTHOCTh H o6neMHhIH MaccoBhIH 

pacxo,r:i: TeKyqetI cpe,r:i:hI, KOTOphre 3aTeM MO)l{HO HCnOJih30BaTh .IJ:JI5I ToqHoro onpe,r:i:eJieHH5I 

40 nJIOTHOCTH H/HJIH MaCCOBoro pacxo,r:i:a COCTaBJI5IIOII(HX ¢a3. 

0,r:i:HaKO B ,r:i:pyrHX pe)l{HMax MHOro¢a3HOro noTOKa pacxo,r:i:oMep KopHOJIHCa He MO)l{eT 

y,r:i:oBJieTBopHTeJihHO cPYHKD;HOHHpoBaTh. Xorn pacxo,r:i:oMep KopHOJIHca npo,r:i:OJI)KaeT 

pa6oTaTh B npHCYTCTBHH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, HO npHCYTCTBHe 

MHoro¢a3HOH TeKyqetI cpe,r:i:hI BJIH5IeT Ha .IJ:BH)l{eHHe pacxo,r:i:oMepHOH Tpy6KH (HJIH Tpy61>r), 
45 KOTopa5I 5IBJI5IeTC5I qacThIO pacxo,r:i:oMepa KopHOJIHca. Cne,r:i:oBaTeJihHO, BhIXO.IJ:Hhre ,r:i:aHHhre, 

onpe,r:i:eJI5IeMhie H3MepHTeJihHhIM npH6opoM, MoryT 6hITh HeToqHhIMH, TaK KaK 

H3MepHTeJihHhIH npH6op cPYHKD;HOHHpyeT B npe,r:i:noJIO)KeHHH, qTo JIH6o TeXHOJIOrHqecKa5I 

TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I O.IJ:HOcPa3HOH, JIH6o TeXHOJIOrHqecKa5I TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I 

50 MHOro¢a3HOH c TaKHMH CBOHCTBaMH, KaK BhICOKa5I B5I3KOCTh )KH.IJ:KOCTH H/HJIH OTCYTCTBHe 

cMeII(eHH5I Me)l{,r:i:y ¢a3aMH. YnoM5IHYThre BhIXO.IJ:Hhre ,r:i:aHHhre MO)l{HO Ha31>IBaT1> 

Ka)l{yII(HMHC5I CBOHCTBaMH, TaK KaK OHH He CKoppeKTHpOBaHhI c yqeTOM 3¢¢eKTOB 

MHOro¢a3HOro noTOKa. XOT5I Ka)l{yII(HeC5I CBOHCTBa 061>rqHo npe,r:i:cTaBJI5IIOT co6otI 
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CBOHCTBa, KOTOphre He CKOppeKTHpOBaHhI c yqeTOM 3¢¢eKTOB MHOro¢a3HOro IIOTOKa, 

rrepB0HaqaJI1>H1>re ou;eHKH yrroM5IHYThIX CBOHCTB MoryT 61>rT1> cKoppeKTHpoBaHhI c yqeToM 

,r:i:pyrHx 3¢¢eKTOB .IJ:JI5I ¢opMHpoBaHH5I Ka)l{yII(HXC5I CBOHCTB. HarrpHMep, rrepB0HaqaJI1>H1>re 

ou;eHKH TaKHX CBOHCTB MO)l{HO CKOppeKTHpOBaTh c yqeTOM 3¢¢eKTOB BJIH5IHH5I 

TeMrrepaTypnI WHJIH ,r:i:aBJieHH5I Ha CBOHCTBa, qTo6hI c¢opMHpOBaTh Ka)l{yII(HeC5I CBOHCTBa. 

HarrpHMep, B HeK0Top1>rx pe)l{HMax MHoro¢a3Horo rroToKa pacxo,r:i:oMep KopHOJIHca 

MO)l{eT 6hITh JIHIIIeH crroco6HOCTH H3Mep5ITh o6neMHYIO IIJIOTHOCTh, o6neMHhIH MaCCOBhIH 

pacxo,r:i:, IIJIOTHOCTh COCTaBJI5IIOII(HX KOMIIOHeHTOB MHOro¢a3HOro IIOTOKa HJIH MaCCOBhie 

JO paCXO.IJ:hI COCTaBJI5IIOII(HX KOMIIOHeHTOB MHOro¢a3HOro IIOTOKa B Tpe6yeMhIX ,r:i:orrycTHMhIX 

OTKJIOHeHH5IX, Heo6xo,r:i:HMhIX .IJ:JI5I KOHKpeTHOro rrpHMeHeHH5I, TaK KaK YIIOM5IHYThie 

CBOHCTBa orrpe,r:i:eJI5IIOT Ha OCHOBe rrpe,r:i:rroJIO)KeHH5I, qTo IIOTOK 5IBJI5IeTC5I O.IJ:HOcPa3HhIM, H 

pe3yJinTHpyIOII(He rrorpeIIIHOCTH, BhI3hIBaeMhie MHOro¢a3HhIM IIOTOKOM, 6oJihIIIe, qeM 

Tpe6yeMhie ,r:i:orrycTHMhie OTKJIOHeHH5I. ,ll,pyrHMH CJIOBaMH, pacxo,r:i:oMep KopHOJIHCa MO)l{eT 
15 

61>rT1> JIHIIIeH crroco6HOCTH H3Mep5ITh yrroM5IHYThre CBOHCTBa co cTerreHhIO ToqHoCTH, 

Heo6xo,r:i:HMOH .IJ:JI5I yrroM5IHYTOro rrpHMeHeHH5I pacxo,r:i:oMepa KopHOJIHca. 

IlpHMephI YIIOM5IHYThIX ycJIOBHH BKJIIOqaIOT B ce65I CHTyau;HH, B KOTOpbIX 

TeXHOJIOrHqecKa5I TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I BJia)l{HbIM ra30M (TO eCTh YIIOM5IHyTa5I cpe,r:i:a 

20 co,r:i:ep)l{HT, rJiaBHhIM o6pa30M, ra3oo6pa3HYIO COCTaBJI5IIOII(YIO KOMIIOHeHTy, HOB KaKOH-TO 

Mepe co,r:i:ep)l{HT )KH.IJ:KYIO COCTaBJI5IIOII(YIO KOMIIOHeHTy). BJia)l{HbIH ra3 o6hlqHo BCTpeqaeTC5I 

rrpH rrpHMeHeHH5IX, CB5I3aHHhIX c rrpHpO.IJ:HhIM ra30M, Kor,r:i:a ra3oo6pa3Ha5I COCTaBJI5IIOII(a5I 

KOMIIOHeHTa rrpe,r:i:cTaBJI5IeT co6otI rrpHpO.IJ:HhIH ra3, H )KH.IJ:Ka5I COCTaBJI5IIOII(a5I KOMIIOHeHTa 

MO)l{eT 6hITh BO.IJ:OH, yrJieBo,r:i:opo,r:i:aMH HJIH KOMIIpeccopHbIM MaCJIOM (HJIH KaKOH-HH6y,r:i:h HX 
25 

KOM6HHau;HeH). ,ll,pyrHe rrpHMeHeHH5I, rrpH KOTOpbIX BCTpeqaeTC5I BJia)l{HbIH ra3, MoryT 

BKJIIOqaTh B ce65I rrpHMeHeHH5I, CB5I3aHHhie c rrapoM B KaqecTBe TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:1>r. 

BJia)l{HbIH ra3 061>rqHo co,r:i:ep)l{HT TeXHOJIOrHqecKyIO TeKyqyIO cpe,r:i:y' KOTOpa5I co,r:i:ep)l{HT 

30 MaKCHMYM 5% 06. )KH.IJ:KOCTH HJIH, HHaqe roBOp5I, TeXHOJIOrHqecKyIO TeKyqyIO cpe,r:i:y, 

KOTopa5I xapaKTepH3yeTC5I .IJ:OJieH rrycTOT, no MeHhIIIeH Mepe, 0,95 (95% ). 0,r:i:HaKO, MeTO.IJ:hI, 

OIIHCaHHhie HH)l{e co CChIJIKOH Ha BJia)l{Hhie ra3hI, He orpaHHqeHhI TeXHOJIOrHqecKHMH 

TeKyqHMH cpe,r:i:aMH, KOTop1>re co,r:i:ep)l{aT, MaKCHMyM, 5% 06. )KH.IJ:KOCTH. Hao6opoT, MeTO.IJ:hI 

orpaHHqeHhI Tpe6yeMOH ToqHOCThIO 3a,r:i:aHHOro rrpHMeHeHH5I, rrpH 3TOM ToqHOCTh 3aBHCHT 
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OT ToqHOCTH pacxo,r:i:oMepa KopHOJIHCa H ,r:i:pyrHX H3MepHTeJihHhIX rrpH6opoB, OIIHCaHHhIX 

HH)l{e, .IJ:JI5I YIIOM5IHYTOH .IJ:OJIH rrycTOT. 

KaK rroKa3aHo Ha ¢Hr.3, pacxo,r:i:oMep 304 rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I MO)l{HO 

rrpHMeH5ITh B KoM6HHaD;HH c pacxo,r:i:oMepoM 306 KopHOJIHca, qT061>r ToqHee H3Mep5ITh 

40 CBOHCTBa BJia)KHOro ra3a HJIH ,r:i:pyrotl MHoro¢a3HOH TeXHOJIOrHqecKOH TeKyqetl cpe,r:i:hl. KaK 

IIOKa3aHO, CHCTeMa 300 co,r:i:ep)l{HT Tpy6y 302, KOTOpa5I TpaHCIIOpTHpyeT TeXHOJiornqecKyIO 

TeKyqyIO cpe,r:i:y (HarrpHMep, BJia)l{HhIH ra3), pacxo,r:i:oMep 304 rrepeMeHHoro rreperra,r:i:a 

,r:i:aBJieHH5I, pacxo,r:i:oMep 306 KopHOJIHCa, KOTOpbIH H3Mep5IeT Ka)l{yII(HHC5I o6neMHhIH 

MaCCOBhIH pacxo,r:i: H Ka)l{yII(yIOC5I o6neMHYIO IIJIOTHOCTh TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, 

45 H KOMIIhIOTep 308 IIOTOKa. B HeKOTOpbIX BapHaHTax ocymecTBJieHH5I KOMIIhIOTep 308 

IIOTOKa MO)l{eT BhIIIOJIH5ITh cPYHKD;HIO BhIIIIeOIIHCaHHOro H3MepHTeJihHOro 

rrpeo6pa30BaTeJI5I 104. B HeKOTOpbIX BapHaHTax ocymecTBJieHH5I KOMIIhIOTep 308 IIOTOKa 

MO)l{eT 61>rT1> oT,r:i:eJihHhIM OT pacxo,r:i:oMepa 304 rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I H 

50 
pacxo,r:i:oMepa 306 KopHOJIHca. B o6meM, pacxo,r:i:0Mep1>r rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I, 

HarrpHMep, pacxo,r:i:oMep 304 rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I, HarrpaBJI5IIOT rroToK 

TexHonorHqecKotI TeKyqetI cpe,r:i:1>r B ceKD;HIO pacxo,r:i:oMepa 304 rrepeMeHHoro rreperra,r:i:a 

,r:i:aBJieHH5I, KOTOpa5I HMeeT IIJIOII(a.IJ:h rrorrepeqHoro ceqeHH5I, OTJIHqaIOII(YIQC5I OT IIJIOII(a.IJ:H 
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nonepeqHoro ceqemrn Tpy61>r, KOTopa5I TpaHcnopnipyeT TexHononiqecKyIO TeKyqyIO cpe,r:i:y. 

B pe3yJI1>TaTe, HMeIOT MecTo H3MeHeHH5I cKopocTH H ,r:i:aBJieHH5I noToKa. IlpH H3MepeHHH 

H3MeHeHHH ,r:i:aBJieHH5I MO)l{HO BhlqHCJIHTh CKOpOCTh noTOKa. 06neMHhIH MaCCOBhIH pacxo.r:i: 

MO)l{HO BhlqHCJIHTh no CKOpOCTH noTOKa. 0,r:i:HaKO, KaK B cnyqae c pacxo,r:i:oMepoM 

KopHOJIHca, B1>rqHcJieHH5I o6neMHoro MaccoBoro pacxo,r:i:a MoryT BhIITOJIH5IThC5I B 

npe,r:i:noJIO)KeHHH o,r:i:Ho¢a3Horo noTOKa, H no3TOMY H3MepeHHe MO)l{eT 6hITh HeToqHhIM, 

Kor,r:i:a npHcyTcTByeT MHoro¢a3Ha5I TeKyqa5I cpe,r:i:a. Cne,r:i:oBaTeJihHO, o6neMHhIH MaccoBhIH 

pacxo.r:i: MO)l{eT 6hITh Ka)l{yII(HMC5I o6neMHhIM MaCCOBhIM pacxo,r:i:oM, TaK KaK OH He 

JO CKOppeKTHpOBaH c yqeTOM MHOro¢a3HOro noTOKa. 
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B HeK0Top1>rx BapHaHTax ocymecTBJieHH5I pacxo,r:i:oMep 304 nepeMeHHoro nepena,r:i:a 

,r:i:aBJieHH5I MO)l{eT 6hITh H3MepHTeJihHOH ,r:i:Ha¢parMOH pacxo,r:i:oMepa. lfaMepHTeJihHa5I 

,r:i:Ha¢parMa pacxo,r:i:oMepa 061>rqHo 5IBJI5IeTC5I nJIOCKOH nJiaCTHHOH, KOTOpa5I co,r:i:ep)l{HT 

,r:i:Ha¢parMy. lfaMepHTeJihHYIO ,r:i:Ha¢parMy pacxo,r:i:oMepa o6hlqHo 3aKpenJI5IIOT Me)l{,r:i:y napotI 

<Pnami;eB H ycTaHaBJIHBaIOT B np5IMOJIHHeHHhIH yqacTOK rH,r:i:paBJIHqecKH rna,r:i:KOH Tpy61>r BO 

m6e)l{aHHe B03MyII(eHH5I pe)l{HMOB noTOKOB, o6ycJIOBJieHHOro coe,r:i:HHHTeJihHOH H 

BeHTHJihHOH apMaTypaMH. 

IloToK qepe3 H3MepHTeJihHYIO ,r:i:Ha¢parMy pacxo,r:i:oMepa xapaKTepmyeTC5I H3MeHeHHeM 

20 cKopocTH. Kor,r:i:a TeKyqa5I cpe,r:i:a npoTeKaeT qepe3 ,r:i:Ha¢parMy, TeKyqa5I cpe,r:i:a cy)l{aeTC5I H 

CKOpOCTh TeKyqetI cpe,r:i:hl B03pacTaeT .r:i:o MaKCHMaJihHOro 3HaqeHH5I. B 3TOT MOMeHT 

,r:i:aBJieHHe HMeeT MHHHMaJihHoe 3HaqeHHe. Kor,r:i:a TeKyqa5I cpe,r:i:a pacxo,r:i:HTC5I .IJ:JI5I 

3anoJIHeHH5I BCeH nJIOII(a,r:i:H ceqeHH5I Tpy61>r, CKOpOCTh CHOBa CHH)l{aeTC5I .r:i:o HCXO.IJ:HOro 

3HaqeHH5I. ,[l,aBJieHHe nOBhIIIIaeTC5I K HCXO.IJ:HOMY BXO.IJ:HOMY 3HaqeHHIO, 061>rqHo, c 
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BOCCTaHOBJieHHeM 60-80% OT MaKCHMaJihHOro nepena,r:i:a ,r:i:aBJieHHH. ,[l,aBJieHH5I c o6eHX 

CTOpOH ,r:i:Ha¢parMhI H3Mep5IIOT H, TeM caMhIM, pa3HOCTh ,r:i:aBJieHHH, KOTOpa5I 

nponopri;HOHaJihHa CKOpOCTH noTOKa. Ha OCHOBe CKOpOCTH H nJIOTHOCTH TeKyqetI cpe,r:i:hI 

MO)l{HO BhlqHCJIHTh Ka)l{yII(HHC5I o6neMHhIH MaCCOBhIH pacxo.r:i: npH H3BeCTHOH nJIOTHOCTH 

30 TeKyqetI cpe,r:i:1>r. 

TaKHM o6pa30M, pacxo,r:i:oMep 304 nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I MO)l{eT 61>rT1> 

H3MepHTeJihHOH ,r:i:Ha¢parMotI pacxo,r:i:oMepa. lfaMepHTeJI1>Ha5I ,r:i:Ha¢parMa pacxo,r:i:oMepa 

MO)l{eT co,r:i:ep)l{aTh Tpy6y 302 .IJ:JI5I TpaHcnopTHpOBKH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI H 

H3MepmeJihHYIO ,r:i:Ha¢parMy pacxo,r:i:oMepa, pacnoJIO)KeHHYIO B Tpy6e 302. CTpenKa 310 
35 yKa31>rnaeT HanpaBJieHHe noToKa. Bnepe,r:i:H no noToKy OT H3MepHTeJihHOH ,r:i:Ha¢parMhI 

pacxo,r:i:oMepa HaXO.IJ:HTC5I nepBbIH ,r:i:aTqHK ,r:i:aBJieHH5I, H no3a,r:i:H no noTOKY OT 

H3MepHTeJihHOH ,r:i:Ha¢parMhI pacxo,r:i:oMepa Haxo,r:i:HTC5I BTopotI ,r:i:aTqHK ,r:i:aBJieHH5I. Pa3HOCTh 

Me)l{,r:i:y 3aMepaMH nepBoro ,r:i:aTqHKa H BToporo ,r:i:aTqHKa o6ecneqHBaeT pa3HOCTh ,r:i:aBJieHHH, 

40 KOTopyIO MO)l{HO HCnOJih30BaTh .IJ:JI5I BhlqHcJieHH5I CKOpOCTH noTOKa H Ka)l{yII(eroc5I 

o6neMHoro MaccoBoro pacxo,r:i:a. 

Ka)l{yII(Hec5I 06neMH1>re CBOHCTBa, H3MepeHH1>re pacxo,r:i:oMepoM 306 KopHOJIHca, H 

pacxo,r:i:oMepoM 304 nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, MO)l{HO HcnoJih30BaTh .IJ:JI5I 

onpe,r:i:eJieHH5I CKOppeKTHpOBaHHhIX 3HaqeHHH, HanpHMep MaCCOBhIX pacxo,r:i:oB 
45 COCTaBJI5IIOII(HX KOMnOHeHTOB TeKyqetI cpe,r:i:hI, KaK ,r:i:onoJIHHTeJihHO n05ICH5IeTC5I HH)l{e. 

C 3TOH ri;eJihIO H, KaK noKa3aHo Ha ¢Hr .4, pacxo,r:i:oMep 306 KopHOJIHca MO)l{eT 

HCnOJih30BaTh IJ;HcPPOBOH KOHTpOJIJiep 400 BMeCTO IJ;HcPPOBoro H3MepHTeJihHOro 

npeo6pa30BaTeJI5I 104, onHCaHHOro BhIIIIe co CChIJIKOH Ha ¢Hr.IA, lB H 2. ll,H¢poBOH 

50 KOHTpOJIJiep 400 TaK)l{e MO)l{HO Ha3BaTh IJ;HcPPOBhIM H3MepHTeJihHhIM npeo6pa30BaTeJieM. B 

ynoM5IHYTOM BapHaHTe ocymecTBJieHH5I IJ;HcPPOBoro H3MepHTeJihHOro npeo6pa30BaTeJI5I 104 
,r:i:aTqHKH 404 M5I c6opa ,r:i:aHHhIX o TexHonorHqecKoM npori;ecce (,r:i:anee no TeKcTy, 

TeXHOJIOrHqecKHe ,r:i:aTqHKH), no,r:i:coe,r:i:HHeHHhie K pacxo,r:i:oMepHOH Tpy6Ke, ¢opMHPYIOT 
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ClffHa.JihI ,r:i:aHHhIX 0 TeXHOJIOniqecKOM npou;ecce (,r:i:anee no TeKcTy, TeXHOJIOniqecKHe 

CHrHa.JibI), co,r:i:ep)l{aII(He, no MeHhIIIeH Mepe, O.IJ:HH CHrHa.JI ,r:i:aTqHKa, no MeHhIIIeH Mepe, O.IJ:HH 

TeMnepaTypHbIH CHrHa.JI H, no MeHhIIIeH Mepe, O.IJ:HH CHrHaJI ,r:i:aBJieHH5I. HanpHMep, 

TeXHOJIOrHqecKHe ,r:i:aTqHKH 404 MoryT co,r:i:ep)l{aTh TeMnepaTypHbIH ,r:i:aTqHK 220, ,r:i:aTqHK 225 
,r:i:aBJieHH5I H/HJIH ,r:i:aTqHKH 205 .IJ:BH)l{eHH5I, onHCaHHhie co CChIJIKOH Ha qmr.2. AHaJiorOBhie 

TeXHOJIOrHqecKHe CHrHaJihI npeo6pa3yIOTC5I B u;mppOBhie ,r:i:aHHhie H3 CHrHa.JIOB aHa.rroro­

u;mppOBhIMH npeo6pa30BaTeJI5IMH (A/D-npeo6pa30BaTeJI5IMH) 406 H coxpaH5IIOTC5I B 

6y¢epHbIX 3anOMHHaIOII(HX ycTpOHCTBax 408 .IJ:JI5I ,r:i:aHHhIX CHrHa.JIOB ,r:i:aTqHKOB H 

JO B036y,r:i:HTeJieH c u;eJihIO HCnOJih30BaHH5I D;HcPPOBhIM KOHTpOJIJiepoM 400. B036y,r:i:HTeJIH 445, 
coe,r:i:HHeHHhie c pacxo,r:i:oMepHOH Tpy6KOH, ¢opMHPYIOT CHrHaJI TOKa B036y)l{,r:i:eHH5I H MoryT 

nepe,r:i:aBaTh ynoM5IHYThIH CHrHaJI B A/D-npeo6pa30BaTeJIH 406. 3aTeM CHrHaJI TOKa 

B036y)K.IJ:eHH5I npeo6pa3yeTC5I B D;HcPPOBhie ,r:i:aHHhie H coxpaH5IeTC5I B 6y¢epHbIX 

3anOMHHaIOII(HX ycTpOHCTBaX 408 M5I ,r:i:aHHhIX CHrHa.JIOB ,r:i:aTqHKOB H B036y,r:i:HTeJieH. 
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061>rqHo npHH5ITO cqHTaTh, qTo D;HcPPOBOH CHrHaJI B036y)l{,r:i:eHH5I, c¢opMHpOBaHHhIH A/D-

npeo6pa30BaTeJI5IMH 406, 06pa3yeT D;HcPPOBOH CHrHaJI B036y)l{,r:i:eHH5I, COOTBeTCTBYIOII(HH 

aHa.rroroBoMy cHrHa.rry Bo36y)l{,r:i:eHH5I. B HeK0Top1>rx BapHaHTax ocymecTBJieHH5I u;H¢poBoti 

CHrHa.JI B036y)l{,r:i:eHH5I MO)l{HO KOHTpOJIHpOBaTh, qTo6hI o6ecneqHBaTh no,r:i:XO.IJ:5III(YIO 

20 aMnJIHTy,r:i:y, ¢a3y H qacTOTHhie xapaKTepHCTHKH D;HcPPOBoro CHrHaJia B036y)l{,r:i:eHH5I 

(HanpHMep, qTo6nr D;HcPPOBOH CHrHaJI B036y)l{,r:i:eHH5I 6nm ToqHhIM npe,r:i:cTaBJieHHeM 

aHa.rroroBoro CHrHa.rra B036y)l{,r:i:eHH5I). Hanp5I)l{eHHe B036y)l{,r:i:eHH5I TaK)l{e MO)l{HO 

KOHTponHpoBaTh. KoHTpOJih MO)l{HO o6ecneqHBaTh npH nocpe,r:i:cTBe ,r:i:onoJIHHTeJihHoro 

aHa.rroro-u;H¢poBoro KaHa.rra (A!D-KaHa.rra). ,[l,aHHhre, oT6HpaeM1>re ,r:i:onoJIHHTeJihHhIM AID-
25 KaHaJioM, MO)l{HO aHaJIH3HpoBaTh TaKHM )Ke o6pa30M, KaK ,r:i:aHHhre ,r:i:aTqHKOB. YnoM5IHYThre 

BhI6opoqHhie ,r:i:aHHhie MO)l{HO HCnOJih30BaTh B u;eJI5IX ,r:i:HarHOCTHKH, a TaK)l{e .IJ:JI5I 

o6cJiy)KHBaHH5I. B a.JihTepHaTHBHOM BapHaHTe u;H¢poBotl cHrHaJI ycHJieHH5I B036y)l{,r:i:eHH5I H 

D;HcPPOBOH CHrHa.JI TOKa B036y)l{,r:i:eHH5I MoryT ¢opMHpOBaThC5I B Mo,r:i:yne 435 peryJIHpOBKH 

30 aMnJIHTY.IJ:hI H nepe,r:i:aBaThC5I B 6y¢epHhie 3anOMHHaIOII(He ycTpOHCTBa 408 .IJ:JI5I ,r:i:aHHhIX 

CHrHa.JIOB ,r:i:aTqHKOB H B036y,r:i:HTeJieH c u;eJihIO xpaHeHH5I H HCnOJih30BaHH5I D;HcPPOBhIM 

KOHTpOJIJiepoM 400. 
11,H¢poBhie ,r:i:aHHhie CHrHaJIOB TeXHOJIOrHqecKHX ,r:i:aTqHKOB H B036y,r:i:HTeJieH 

,r:i:onoJIHHTeJihHO aHaJIH3HpyIOTC5I H o6pa6aThIBaIOTC5I Mo,r:i:yJieM 410 o6pa6oTKH napaMeTpOB 
35 

,r:i:aTqHKOB H B036y,r:i:HTeJieH, KOTOpbIH ¢opMHpyeT cPH3HqecKHe napaMeTpbI, BKJIIOqa5I 

qacToTy, ¢a3y, TOK, 3aTyxaHHe H aMnJIHTY.IJ:Y KOJie6aHHH. YnoM5IHyTa5I HHcPOpMaD;H5I 

npe,r:i:CTaBJI5IeTC5I B MO.IJ:YJih 412 HCXO.IJ:HhIX pe3yJihTaTOB H3MepeHHH o6neMHOro MaCCOBoro 

noTOKa H MO.IJ:YJih 414 HCXO.IJ:HhIX pe3yJihTaTOB H3MepeHHH o6'heMHOH nJIOTHOCTH. 

40 Mo,r:i:yJih 412 HCXO.IJ:HhIX pe3yJihTaTOB H3MepeHHH o6neMHOro MaCCOBOro noTOKa ¢opMHpyeT 

HCXO.IJ:HhIH H3MepHTeJihHhIH CHrHaJI o6'heMHOro MaCCOBoro pacxo,r:i:a, KOTOpbIH noKa3hIBaeT 

Ka)l{yII(HHC5I o6neMHhIH MaCCOBhIH pacxo,r:i: TeKyqeti cpe,r:i:hl. Mo,r:i:yJih 414 HCXO.IJ:HhIX 

pe3yJihTaTOB M3MepeHHH o6'heMHOH nJIOTHOCTH ¢opMHpyeT HCXO.IJ:HhIH H3MepHTeJihHhIH 

CHrHa.JI o6neMHOH nJIOTHOCTH, KOTOpbIH noKa3hIBaeT Ka)l{yII(yIOC5I o6neMHYIO nJIOTHOCTh 

45 TeKyqeti cpe,r:i:1>r. 

Mo,r:i:yJih 420 KOppeKD;HH norpeIIIHOCTeH MHOro¢a3HOro noTOKa npHHHMaeT B KaqecTBe 

BXO.IJ:HhIX ,r:i:aHHhIX cPH3HqecKHe napaMeTpbI H3 MO.IJ:YJI5I 410 o6pa6oTKH napaMeTpOB 

,r:i:aTqHKOB H B036y,r:i:HTeJieH, HCXO.IJ:HhIH H3MepHTeJihHhIH CHrHaJI o6'heMHOro MaCCOBoro 

50 
pacxo,r:i:a H HCXO.IJ:HhIH H3MepHTeJihHhIH cHrHaJI o6'heMHOH nJIOTHOCTH. Kor,r:i:a 

TeXHOJIOrHqecKa5I TeKyqa5I cpe,r:i:a MO)l{eT HMeTh pe)l{HM O.IJ:HOcPa3HOro HJIH MHOro¢a3HOro 

noTOKa, MO)l{eT onpe,r:i:eJI5IThC5I COCT05IHHe pe)l{HMa noTOKa, qTo npe,r:i:nHChIBaeT o6pa6oTKY B 

Mo,r:i:yne 420 KOppeKD;HH norpeIIIHOCTeH MHOro¢a3HOro noTOKa, Kor,r:i:a HMeeT MeCTO 
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MHoro¢a3HhIH noTOK, mm nponycK o6pa6oTKH Mo,r:i:yJieM 420 KOppeKIJ;HH norpeIIIHOCTeH 

MHOro¢a3HOro noTOKa, Kor,r:i:a HMeeT MeCTO o,r:i:Ho¢a3HhIH noTOK. 0,r:i:HaKO, eCJIH 

TeXHOJIOrHqecKa5I TeKyqa5I cpe,r:i:a no,r:i:pa3yMeBaeT H3BeCTHhIH ,r:i:Byx¢a3HhIH noTOK 

(HanpHMep, ra3oo6pa3HOH H )KH.IJ:KOH COCTaBJI5IIOII(HX), Tpex¢a3HhIH noTOK (HanpHMep, 

ra3oo6pa3HOH H .IJ:BYX )l{H,r:i:KHX COCTaBJI5IIOII(HX) HJIH ,r:i:pyrotI MHOro¢a3HhIH noTOK 

(HanpHMep, no MeHhIIIeH Mepe, O.IJ:HOH ra3oo6pa3HOH H, no MeHhIIIeH Mepe, O.IJ:HOH )KH.IJ:KOH 

COCTaBJI5IIOII(HX), TO onpe,r:i:eJieHHe COCT05IHH5I pe)l{HMa noTOKa MO)l{eT 6hITh He065I3aTeJihHO. 

B npHBe,r:i:eHHOM npHMepe TexHonorHqecKa5I TeKyqa5I cpe,r:i:a MO)l{eT 61>rT1> BJia)l{HhIM ra30M, 

JO KOTOpbIH, KaK y)l{e H3BeCTHO, co,r:i:ep)l{HT o6neMHYIO .IJ:OJIIO ra3a (gvf) H o6neMHYIO .IJ:OJIIO 

)KH.IJ:KOCTH (lvf). 

15 

Mo,r:i:yJih 420 KoppeKIJ;HH norpeIIIHOCTeH MHOro¢a3HOro noTOKa co,r:i:ep)l{HT, no MeHhIIIeH 

Mepe, O.IJ:HY cPYHKIJ;HIO npeo6pa30BaHH5I, HanpHMep, HeHpOHHYIO ceTh, KOTOpa5I npHMeH5IeTC5I 

M5I no,r:i:,r:i:ep)l{KH KOMneHcau;HH c yqeTOM MHoro¢a3HhIX pe)l{HMOB noTOKa. <DyHKIJ;HH 

npeo6pa30BaHH5I MoryT 6hITh ocymecTBJieHhI B CHCTeMHOH no,r:i:nporpaMMe HJIH, B 

aJihTepHaTHBHOM BapHaHTe, MoryT 6hITh ocymecTBJieHhI B BH,r:i:e nporpaMMHpyeMoro 

annapaTHoro npou;eccopa. 

Bxo,r:i:HhIMH BeJIHqHHaMH cPYHKIJ;HH npeo6pa3oBaHH5I MoryT 61>rT1> Ka)l{yII(Hec5I 

20 npoMe)l{yToqHhie 3HaqeHH5I, BhlqHcJieHHhie no H3MepHTeJihHOMY CHrHaJiy Ka)l{yII(eroc5I 

o6neMHOro MaCCOBoro pacxo,r:i:a H H3MepHTeJihHOMY CHrHany Ka)l{yII(eHC5I o6neMHOH 

nnoTHOCTH. B ynoM5IHYTOM BapHaHTe ocymecTBJieHH5I Mo,r:i:yn1> 420 KoppeKIJ;HH 

norpeIIIHOCTeH MHOro¢a3HOro noTOKa onpe,r:i:eJI5IeT Ka)l{yII(HeC5I npoMe)l{yToqHhie 3HaqeHH5I 

no HCXO.IJ:HOMY o6neMHOMY MaCCOBOMY pacxo,r:i:y H Ka)l{yII(eHC5I o6neMHOH nJIOTHOCTH 
25 

MHoro¢a3HOH TexHonorHqecKotl TeKyqetl cpe,r:i:1>r. Ka)l{yII(Hec5I npoMe)l{yToqH1>re 3HaqeHH5I 

no,r:i:aIOTC5I Ha BXO.IJ: cPYHKIJ;HH npeo6pa30BaHH5I, KOTOpa5I ¢opMHpyeT CTeneHh BJia)KHOCTH 

(HanpHMep, napaMeTp JloKxapTa-MapTHHeJIJIH, Xr.-M) B KaqecTBe BhIXO.IJ:HhIX ,r:i:aHHhIX. 

3aTeM MO.IJ:YJih 420 KOppeKIJ;HH norpeIIIHOCTeH MHOro¢a3HOro noTOKa MO)l{eT BhI.IJ:aBaTh 422 

30 cTeneHh BJia)KHOCTH Xr.-M· 

BTopa5I cPYHKIJ;H5I npeo6pa30BaHH5I TaK)l{e MO)l{eT BBO.IJ:HTh Ka)l{yII(HeC5I npoMe)l{yToqHhie 

3HaqeHH5I, BhlqHcJieHHhie no H3MepHTeJihHOMY CHrHaJiy Ka)l{yII(eroc5I o6neMHOro MaCCOBoro 

pacxo,r:i:a H H3MepHTeJihHOMY CHrHany Ka)l{yII(eHC5I o6neMHOH nJIOTHOCTH. B 3TOM BapHaHTe 

ocymecTBJieHH5I MO.IJ:YJih 420 KOppeKIJ;HH norpeIIIHOCTeH MHOro¢a3HOro noTOKa onpe,r:i:eJI5IeT 
35 

Ka)l{yII(HeC5I npoMe)l{yToqHhie 3HaqeHH5I no HCXO.IJ:HOMY o6neMHOMY MaCCOBOMY pacxo,r:i:y H 

Ka)l{yII(eHC5I o6neMHOH nJIOTHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetl cpe,r:i:hI. 

Ka)l{yII(HeC5I npoMe)l{yToqHhie 3HaqeHH5I, no,r:i:aBaeMhie Ha BXO.IJ: BTOpOH cPYHKIJ;HH 

npeo6pa30BaHH5I, MoryT 6hITh TaKHMH )Ke HJIH HHhIMH, qeM Ka)l{yII(HeC5I npoMe)l{yToqHhie 

40 3HaqeHH5I, no,r:i:aBaeMhIMH Ha Bxo.r:i: nepBotl cPYHKIJ;HH npeo6pa3oBaHH5I. Ka)l{yII(Hec5I 

npoMe)l{yToqHhie 3HaqeHH5I no,r:i:aIOTC5I Ha BXO.IJ: BTOpotI cPYHKIJ;HH npeo6pa30BaHH5I H 

KOppeKTHPYIOTC5I c yqeTOM 3¢¢eKTOB MHOro¢a3HOro noTOKa. CKoppeKTHpOBaHHhie 

Ka)l{yII(HeC5I npoMe)l{yToqHhie 3HaqeHH5I BhI.IJ:aIOTC5I B 6JIOK 430 BhIBO,r:i:a pe3yJihTaTOB 

H3MepeHH5I MaccoBoro noToKa. B ,r:i:pyrHx BapHaHTax ocymecTBJieHH5I pe3yJI1>TaT H3MepeHH5I 
45 Ka)l{yII(eroc5I (HJIH HCXO.IJ:HOro) o6neMHOro MaCCOBoro noTOKa H Ka)l{yII(a5IC5I o6neMHa5I 

nJIOTHOCTh MoryT no,r:i:aBaThC5I Ha BXO.IJ: O.IJ:HOH HJIH o6eHX cPYHKIJ;HH npeo6pa30BaHH5I. 

Kor,r:i:a HCnOJih3YIOT HeHpOHHYIO ceTh, MO.IJ:YJih 425 K03cPcPHIJ;HeHTOB HeHpOHHOH ceTH H 

o6yqeHH5I xpaHHT npe,r:i:BapHTeJihHO 3a,r:i:aHHhIH(e) Ha6op HJIH Ha6ophl K03cPcPHIJ;HeHTOB 

50 HeHpOHHOH ceTH, KOTOphre npHMeH5IIOTC5I HeHpOHHhIM npou;eccopoM .IJ:JI5I BhIIIIeonHCaHHOH 

KOppeKIJ;HH. Mo,r:i:yJih 425 K03cPcPHIJ;HeHTOB HeHpOHHOH ceTH H o6yqeHH5I MO)l{eT TaK)l{e 

BhIIIOJIH5ITh HHTepaKTHBHYIO o6yqaIOII(YIO cPYHKIJ;HIO c HCnOJih30BaHHeM o6yqaIOII(HX 

,r:i:aHHhIX, qTo6hI MO)l{HO 6hIJIO BhlqHCJI5ITh o6HOBJieHHhIH Ha6op K03cPcPHIJ;HeHTOB M5I 
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HCIIOJih30Bamrn HeHpOHHOH ceThIO. Xonr rrpe,r:i:BapHTeJihHO 3a,r:i:aHHhIH Ha6op 

K03¢qmu;HeHTOB HeHpOHHOH ceTH C03,r:i:aeTC5I rrocpe,r:i:CTBOM o6nmpHbIX na6opaTOpHbIX 

HCIIhITaHHH H 3KCrrepHMeHTOB Ha OCHOBaHHH H3BeCTHhIX ,r:i:Byx¢a3HhIX, Tpex¢a3HhIX HJIH 

6onee MHOro¢a3HhIX MaCCOBhIX pacxo,r:i:oB, HHTepaKTHBHa5I o6yqaIOilia5I cPYHKD;H5I, 

BhIIIOJIH5IeMa5I Mo,r:i:yJieM 425, MO)KeT BKJIIOqaThC5I Ha CTa,r:i:HH rrepBOHaqaJihHOro BBO,r:i:a B 

,r:i:eHCTBHe pacxo,r:i:oMepa HJIH MO)KeT BKJIIOqaThC5I Ka)K.IJ:bIH pa3, Kor,r:i:a BhIIIOJIH5IeTC5I 

HHHD;HaJIH3aD;H5I pacxo,r:i:oMepa. 

KaK yKa3aHO BhIIIIe, MO.IJ:YJih 420 KOppeKD;HH rrorpeIIIHOCTeH MHOro¢a3HOro IIOTOKa 

JO MO)KeT BhI.IJ:aBaTh 422 CTerreHh BJia)KHOCTH XL-M· 3aTeM CTerreHh BJia)KHOCTH rrpHMeH5IeTC5I 

BMecTe c pe3yJI1>TaTaMH H3MepeHHH, rronyqeHHhIMH pacxo,r:i:oMepoM 304 rrepeMeHHoro 

15 

rreperra,r:i:a ,r:i:aBJieHH5I, .IJ:JI5I orrpe,r:i:eJieHH5I ToqHhIX HJIH CKoppeKTHpOBaHHhIX pe3yJinTaTOB 

H3MepeHHH ¢a303aBHCHMhIX CBOHCTB TeKyqeti cpe,r:i:hI, HarrpHMep, MaCCOBoro pacxo,r:i:a 

COCTaBJI5IIOilil1X ¢a3, KaK .IJ:OIIOJIHl1TeJihHO I105ICH5IeTC5I Hl1)Ke. 

KpoMe Toro, cKoppeKTHpoBaHHhre rrpoMe)KyToqH1>re 3HaqeHH5I H3 cPYHKD;HH 

rrpeo6pa30BaHl15I BBO.IJ:5ITC5I B 6JIOK 430 BhIBO,r:i:a pe3yJihTaTOB 113MepeHl15I MaCCOBOro IIOTOKa. 

c HCIIOJih30BaHHeM CKOppeKTHpOBaHHhIX rrpoMe)KyToqHhIX 3HaqeHHH 6JIOK 430 BhIBO,r:i:a 

pe3yJihTaTOB 113MepeHl15I MaCCOBoro IIOTOKa orrpe,r:i:eJI5IeT ou;eHKl1 ¢a303aBl1Cl1MhIX CBOHCTB 

20 TeKyqeti cpe,r:i:hI, HarrpHMep, MaCCOBhIX pacxo,r:i:oB COCTaBJI5IIOiliHX ¢a3 MHOro¢a3HOH TeKyqeti 

cpe,r:i:hl. Kor,r:i:a KaK ou;eHKH ¢a303aBHCHMhIX CBOHCTB, TaK H CKOppeKTHpOBaHHhie 

¢a303aBHCHMhie CBOHCTBa 5IBJI5IIOTC5I MaCCOBhIMH pacxo,r:i:aMH COCTaBJI5IIOiliHX KOMIIOHeHTOB 

MHOro¢a3HOH TeKyqeti cpe,r:i:hI, ou;eHKH MO)KHO cpaBHHBaTh co CKOppeKTHpOBaHHhIMH 

pe3yJihTaTaMl1 H3MepeHHH ¢a303aBHCHMhIX CBOHCTB TeKyqeti cpe,r:i:hI, qTo6hI orrpe,r:i:eJI5ITh, 
25 ,h 

rrpaBHJihHO JIH 'i'YHKD;HOHHPYIOT pacxo,r:i:oMep 304 rrepeMeHHOro rreperra,r:i:a ,r:i:aBJieHH5I H 

pacxo,r:i:oMep 306 KopHOJIHca. 

Mo,r:i:yn1> 410 o6pa6oTKH rrapaMeTpoB ,r:i:aTqHKOB BBO.IJ:HT TaK)Ke rrapaMeTp 3aTyxaHH5I H 

rrapaMeTp aMIIJIHTY.IJ:hI Kone6aHHH B Mo,r:i:yn1> 435 perynHpOBKH aMIIJIHTY.IJ:hI. Mo,r:i:yn1> 435 

30 peryJIHpOBKH aMIIJIHTY.IJ:hI .IJ:OIIOJIHHTeJihHO o6pa6aThIBaeT rrapaMeTp 3aTyxaHH5I H 

rrapaMeTp aMIIJIHTY.IJ:hI KOJie6aHHH H ¢opMHpyeT D;HcPPOBhie CHrHaJihI B036y)K,r:i:eHH5I. 

11,HcPPOBhie c11rHaJihI B036y)K,r:i:eHH5I rrpeo6pa3yIOTC5I B aHaJIOrOBhie CHrHaJihI B036y)K,r:i:eHH5I 

D;HcPPOaHaJiorOBhIMH rrpeo6pa30BaTeJI5IMH (D/A-rrpeo6pa30BaTeJI5IMH) 440 .IJ:JI5I rrpHBe,r:i:eHH5I 

B ,r:i:eHCTBHe B036y,r:i:HTeJieH 445, rrpHcoe,r:i:HHeHHhIX K pacxo,r:i:oMepHOH Tpy6Ke D;HcPPOBOro 
35 

pacxo,r:i:oMepa. B HeK0Top1>rx Bap11aHTaX ocyilieCTBJieH115I Mo,r:i:yn1> 435 peryn11poBK11 

aMIIJIHTY.IJ:hI MO)KeT o6pa6aThIBaTh rrapaMeTp 3aTyxaHH5I H rrapaMeTp aMIIJIHTY.IJ:hI 

KOJie6aHl1H 11 Herrocpe,r:i:crneHHO ¢opM11pOBaTh aHaJIOroBhie c11rHaJihI B036y)K,r:i:eHl15I M5I 

rrpHBe,r:i:eHH5I B ,r:i:eHCTBHe B036y,r:i:HTeJieH 445. 

40 KaK rroKa3aHo Ha ¢11r.5A 11 5B, rrp11MepH1>re rrpou;ecchl 500A 11 500B M5I orrpe,r:i:eneH115I 

CKOppeKTHpOBaHHOro ¢a303aBHCHMOro CBOHCTBa ¢a3hI, co,r:i:ep)KailieHC5I B MHOro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:e, MoryT HCIIOJIH5IThC5I Cl1CTeMOH 300 H KOHTpOJIJiepoM 400. 

HarrpHMep, rrpou;ecChI 500A H 500B MO)KHO HCIIOJih30BaTh .IJ:JI5I orrpe,r:i:eJieHH5I MaCCOBoro 

pacxo,r:i:a Ka)K.IJ:OH ¢a3hI MHoro¢a3HOH TexHonorHqecKoH TeKyqeti cpe,r:i:1>r. MHoro¢a3Ha5I 
45 TeXHOJIOrHqecKa5I TeKyqa5I cpe,r:i:a MO)KeT 6hITh, HarrpHMep, Tpex¢a3HOH TeKyqeti cpe,r:i:otl, 

HarrpHMep, BJia)KHhIM ra30M, KOTOpbIH co,r:i:ep)KHT ra3oo6pa3HYIO ¢a3y H ,r:i:Be )KH.IJ:KHX ¢a3hl 

(HarrpHMep, MeTaH, BO.IJ:Y H Maeno). 

KaK II05ICH5IeTC5I HH)Ke, B o,r:i:HoM BapHaHTe ocyilieCTBJieHH5I, no MeHhIIIeti Mepe, o,r:i:Ho 

50 Ka)Kyilieec5I rrpoMe)KyToqHoe 3HaqeHHe orrpe,r:i:eJI5IeTC5I Ha OCHOBaHHH Ka)KYiliHXC5I HJIH 

HCXO.IJ:HhIX CBOHCTB MHOro¢a3HOH TeKyqeti cpe,r:i:hI. HarrpHMep, Ka)Kyilieec5I rrpoMe)KyToqHoe 

3HaqeHHe MO)KeT orrpe,r:i:eJI5IThC5I Ha ocHoBaHHH Ka)Kyilieroc5I o6neMHoro MaccoBoro pacxo,r:i:a 

WHJIH Ka)KyilieHC5I o6neMHOH IIJIOTHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI, 
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ycTaHOBJieHHOH, HanpHMep, pacxo,r:i:oMepoM 306 KopHOJIHca. Ka)l{yru;eec5I npoMe)l{yToqHoe 

3HaqeHHe BBO.IJ:HTC5I, HanpHMep, B HeHpOHHYIO ceTh .IJ:JI5I ¢opMHpOBaHH5I CTeneHH BJia)KHOCTH 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI. lfonOJih30BaHHe npoMe)l{yToqHoro 

3HaqeHH5I BMecTo Ka)l{yru;eroc5I o6neMHoro MaccoBoro pacxo,r:i:a H Ka)l{yru;etic5I o6neMHOH 

nJIOTHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI MO)l{eT cnoco6cTBOBaTh 

nOBhIIIIeHHIO ToqHOCTH onpe,r:i:eJieHH5I CTeneHH BJia)KHOCTH. 3aTeM CTeneHh BJia)KHOCTH 

npHMeH5IeTC5I BMecTe c pe3yJI1>TaTaMH H3MepeHHH H3 pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a 

,r:i:aBJieHH5I (HanpHMep, H3MepHTeJihHOH ,r:i:Ha¢parMhI pacxo,r:i:oMepa), qT061>r onpe,r:i:eJI5ITh 

JO CKOppeKTHpOBaHHhie 3HaqeHH5I ¢a303aBHCHMhIX CBOHCTB MHOro¢a3HOH TeKyqetI cpe,r:i:hI, 

HanpHMep, MaCCOBhIX pacxo,r:i:oB ¢a3 MHOro¢a3HOH TeKyqetI cpe,r:i:hI. 

15 

MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a nponycKaeTC5I no Kone6aTeJihHO 

no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6Ke (505), H B KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH 

Tpy6Ke B036y)l{,r:i:aeTC5I .IJ:BH)l{eHHe (510). Kone6aTeJihHO no,r:i:BH)l{Ha5I pacxo,r:i:oMepHa5I Tpy6Ka 

MO)l{eT 6hITh, HanpHMep, pacxo,r:i:oMepHOH Tpy6KOH 215, onHCaHHOH co CChIJIKOH Ha ¢Hr.2. 

MHoro¢a3Ha5I TexHonornqecKa5I TeKyqa5I cpe,r:i:a MO)l{eT 6nITh ,r:i:Byx¢a3HOH TeKyqetI cpe,r:i:otI, 

Tpex¢a3HOH TeKyqetI cpe,r:i:otI HJIH TeKyqetI cpe,r:i:otI, KOTopa5I co,r:i:ep)l{HT 6onee Tpex ¢a3. 

HanpHMep, ,r:i:Byx¢a3Ha5I TeKyqa5I cpe,r:i:a MO)l{eT co,r:i:ep)l{aTh Hera3oo6pa3HYIO ¢a3y, KOTopa5I 

20 MO)KeT 6hITh )KH.IJ:KOCThIO, HanpHMep, Maeno H ra3oo6pa3HYIO ¢a3y, HanpHMep, MeTaH. 

Tpex¢a3Ha5I TeKyqa5I cpe,r:i:a MO)l{eT co,r:i:ep)l{aTh ra3oo6pa3HYIO ¢a3y H ,r:i:Be Hera3oo6pa3Hhre 

¢a3hl. ,[l,Be Hera3oo6pa3Hhie ¢a3hl MoryT 6hITh )KH.IJ:KOCT5IMH (HanpHMep, MaCJIOM H BO.IJ:OH), 

HJIH ,r:i:Be Hera3oo6pa3Hhie ¢a3hl MoryT 6hITh )KH.IJ:KOH ¢a30H (HanpHMep, MaCJIOM) H TBep,r:i:otI 

¢a3otI (HanpHMep, necKoM). MHoro¢a3Ha5I TeKyqa5I cpe,r:i:a MO)l{eT 61>rT1> BJia)l{HhIM ra30M. 
25 

XoT5I BJia)l{HhIH ra3 MO)l{eT 61>rT1> JII06otI H3 MHoro¢a3HhIX TeKyqHx cpe,r:i:, onHcaHHhIX BhIIIIe, 

B o6ru;eM, BJia)l{HhIH ra3 COCTOHT 6onee, qeM Ha 95% 06. H3 ra30BOH ¢a3hl. B o6ru;eM, 

Ka)K.IJ:YIO ¢a3y MHOro¢a3HOH TeKyqetI cpe,r:i:hI MO)l{HO HMeHOBaTh COCTaBJI5IIOilJ;HMH HJIH 

KOMnOHeHTaMH MHoro¢a3HOH TeKyqetI cpe,r:i:hI. IIpou;ecChI 500A H 500B MO)l{HO npHMeH5ITh 

30 K JII06otI MHoro¢a3HOH TeKyqetI cpe,r:i:e. 

IIepBoe Ka)l{yru;eec5I CBOHCTBO MHOro¢a3HOH TeKyqetI cpe,r:i:hI onpe,r:i:eJI5IeTC5I Ha OCHOBe 

.IJ:BH)l{eHH5I KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH (515). IIepBoe Ka)l{yru;eec5I 

CBOHCTBO MHOro¢a3HOH TeKyqetI cpe,r:i:hI MO)l{eT 6hITh Ka)l{yilJ;HMC5I o6neMHhIM MaCCOBhIM 

pacxo,r:i:oM H!HJIH Ka)l{yru;etic5I o6neMHOH nJIOTHOCThIO TeKyqetI cpe,r:i:1>r, npoTeKaIOru;etI no 
35 KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6Ke. KaK n05ICH5IJIOCh BhIIIIe, Ka)l{yru;eec5I 

CBOHCTBO 5IBJI5IeTC5I CBOHCTBOM, KOTOpoe He CKOppeKTHpOBaHO Ha 3¢¢eKThI BJIH5IHH5I, 

KOTOpoe MHOro¢a3Ha5I TeKyqa5I cpe,r:i:a OKa3hIBaeT Ha .IJ:BH)l{eHHe pacxo,r:i:oMepHOH Tpy6KH. 

0,r:i:HaKO ynoM5IHYThie CBOHCTBa MoryT 6hITh CKOppeKTHpOBaHhI c yqeTOM ,r:i:pyrHX 

40 3¢¢eKTOB, qT061>r ¢opMHpoBaTh Ka)l{yru;Hec5I cBoticrna. HanpHMep, HCXO.IJ:Hhre ou;eHKH 

ynoM5IHYThIX CBOHCTB MO)l{HO KOppeKTHpOBaTh Ha 3¢¢eKThI BJIH5IHH5I TeMnepaTypnI H/HJIH 

,r:i:aBJieHH5I Ha CBOHCTBa, qTo6hI ¢opMHpOBaTh Ka)l{yru;HeC5I CBOHCTBa. 

B o6ru;eM, HHOr,r:i:a MO)l{HO HCnOJih30BaTh ,r:i:onoJIHHTeJihHYIO HH¢opMaD;HIO (HanpHMep, 

H3BeCTHhre nJIOTHOCTH MaTepHaJioB B oT,r:i:eJihHhIX ¢a3ax) WHJIH ,r:i:onoJIHHTeJI1>H1>re 
45 H3MepeHH5I (HanpHMep, ,r:i:aBJieHHe MHOro¢a3HOH TeKyqetI cpe,r:i:hI HJIH BJiaroco,r:i:ep)l{aHHe 

MHOro¢a3HOH TeKyqetI cpe,r:i:hr). TaKHM o6pa30M, B HeKOTOpbIX BapHaHTax ocyru;ecTBJieHH5I, 

B ,r:i:onoJIHeHHe K CBOHCTBaM, nonyqeHHhIM Ha OCHOBe .IJ:BH)l{eHH5I Tpy61>r, HanpHMep nepBOMY 

Ka)l{yru;eMyC5I CBOHCTBy, onHCaHHOMY BhIIIIe, MoryT H3Mep5IThC5I ,r:i:onoJIHHTeJihHhie HJIH 

50 «BHeIIIHHe» CBOHCTBa MHOro¢a3HOH TeKyqetI cpe,r:i:hI, HanpHMep, TeMnepaTypa, ,r:i:aBJieHHe H 

BJiaroco,r:i:ep)l{aHHe, H CJIY)KHTh, HanpHMep, ,r:i:onoJIHHTeJihHhIMH BXO.IJ:HhIMH BeJIHqHHaMH .IJ:JI5I 

HH)l{eOnHCaHHOro npeo6pa30BaHH5I, qTo6hI onpe,r:i:eJI5ITh, no MeHhIIIeH Mepe, O.IJ:HO 

Grp.: 14 
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onpe,r:i:enemie pacxo,r:i:oB OT,IJ:eJihHhIX KOMnOHeHTOB MHOro¢a3HOH TeKyqetI cpe,r:i:hI. 

,Il,onoJIHIITeJihHhie CBOHCTBa MoryT H3Mep5IThC5I ,r:i:pyrHM ycTpOHCTBOM, a He pacxo,r:i:oMepoM. 

HanpHMep, BJiaroco,r:i:ep)l{aHHe MHoro¢a3HOH TeKyqetI cpe,r:i:1>r, KOTopoe oTpa)l{aeT ,r:i:omo 

MHOro¢a3HOH TeKyqetI cpe,r:i:hI, KOTOpa5I npHXO.IJ:HTC5I Ha Bo,r:i:y, MO)l{eT onpe,r:i:eJI5IThC5I 

H3MepHTeJieM BJiaroco,r:i:ep)l{aHH5I. ,II,onoJIHHTeJihHOe CBOHCTBO MO)l{eT TaK)l{e co,r:i:ep)l{aTh 

,r:i:aBJieHHe, COOTBeTCTBYIOII(ee pacxo,r:i:oMepHOH Tpy6Ke. ,Il,aBJieHHe, COOTBeTCTBYIOII(ee 

pacxo,r:i:oMepHOH Tpy6Ke, MO)l{eT 6hITh, HanpHMep, ,r:i:aBJieHHeM MHOro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha BnycKe pacxo,r:i:oMepHOH Tpy6KH H/HJIH pa3HOCThIO 

JO ,r:i:aBJieHHH Ha pacxo,r:i:oMepHOH Tpy6Ke. ,II,onoJIHHTeJihHOe CBOHCTBO MO)l{eT 6hITh 

TeMnepaTypotI MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI. 

15 

B HeK0Top1>rx BapHaHTax ocymecTBJieHH5I 6onee qeM o,r:i:Ho Ka)l{yII(eec5I CBOHCTBO MO)l{HO 

onpe,r:i:eJI5ITh Ha OCHOBe .IJ:BH)l{eHH5I Tpy6nr. HanpHMep, B TaKOM BapHaHTe ocymecTBJieHH5I, 

Ha OCHOBe .IJ:BH)l{eHH5I Tpy61>r MO)l{HO onpe,r:i:eJI5ITh Ka)l{yII(HHC5I o6'heMHhIH MaCCOBhIH pacxo,r:i: 

MHOro¢a3HOH TeKyqetI cpe,r:i:hI H Ka)l{yII(yIOC5I o6'heMHYIO nJIOTHOCTh MHOro¢a3HOH TeKyqetI 

cpe,r:i:hI, H o6a ynOM5IHYThIX Ka)l{yII(HXC5I CBOHCTBa MO)l{HO HCnOJih30BaTh .IJ:JI5I onpe,r:i:eJieHH5I, 

no MeHhIIIetI Mepe, o,r:i:Horo Ka)l{ymeroc5I npoMe)l{yToqHoro 3HaqeHH5I (HanpHMep, 

HH)l{eOnHCaHHOro KpHTepH5I <Dpy,r:i:a .IJ:JI5I ra3a H )KH.IJ:KOCTH). HH)l{e onHCaHhI npHMephI Toro, 

20 KaKHM o6pa30M MO)l{HO onpe,r:i:eJI5ITh Ka)l{yII(HHC5I o6'heMHhIH MaCCOBhIH pacxo,r:i: H 

Ka)l{yII(yIOC5I o6'heMHYIO nJIOTHOCTh. 

Ka)l{yII(HHC5I o6'heMHhIH MaccoBhIH pacxo,r:i: MO)l{HO onpe,r:i:eJI5ITh no cpe,r:i:HeMy 3HaqeHHIO 

Ka)l{ymeroc5I o6'heMHoro MaccoBoro pacxo,r:i:a no pacxo,r:i:oMepy KopHOJIHca, r,r:i:e nepHo,r:i: 

ycpe,r:i:HeHH5I BhI6paH TaK, qTo6hI OTpa)l{aTh 6anaHC Me)K.IJ:Y no,r:i:aBJieHHeM IIIYMOB, 
25 

o6ycJIOBJieHHhIX 3¢¢eKTOM .IJ:BYX ¢a3 c O.IJ:HOH CTOpOHhI, H o6ecneqeHHeM .IJ:HHaMHqecKOH 

xapaKTepHCTHKH, CB5I3aHHOH c HCTHHHhIMH H3MeHeHH5IMH pacxo,r:i:a, c ,r:i:pyrotI CTOpOHhI. 

IIepHo,r:i: ycpe,r:i:HeHH5I MO)l{eT cocTaBJI5ITh, HanpHMep, 1 ceKyH,r:i:y. HH)l{enpHBe,r:i:eHHoe 

ypaBHeHHe Bbipa)l{aeT CB5I3h Me)K.IJ:Y cpe,r:i:HHM Ka)l{yII(HMC5I MaCCOBhIM pacxo,r:i:oM H 

30 Ka)l{yII(HMC5I o6'heMHhIM MaCCOBhIM pacxo,r:i:oM: 

35 

Ka)l{yII(HHC5I MaccoBhIH pacxo,r:i: no pacxo,r:i:oMepy KopHOJIHca MO)l{HO onpe,r:i:eJI5ITh H3 

CJie,r:i:yIOII(ero ypaBHeHH5I, B KOTOpOM cp 03HaqaeT Ha6JIIO,r:i:aeMyIO pa3HOCTh yrnoB C.IJ:BHra no 

¢a3e .IJ:JI5I pacxo,r:i:oMepHOH Tpy6KH 215 B rpa,r:i:ycax, H3MepeHHYIO ,r:i:aTqHKaMH 205 (HanpHMep, 

pa3HOCTh ¢a3 Me)K.IJ:Y CHrHaJiaMH, H3MepeHHhIMH ,r:i:aTqHKaMH 205),f 03HaqaeT 

Ha6nIO,r:i:aeMyIO qacTOTY pacxo,r:i:oMepHotI Tpy6KH 215 B repu;ax, T 03HaqaeT TeMnepaTypy 

pacxo,r:i:oMepHoH Tpy6KH 215 B rpa,r:i:ycax ll,eJihCH5I, AH B 5IBJI5IIOTC5I TeMnepaTypHhIMH 

K03cPcPHD;HeHTaMH, xapaKTepHhIMH .IJ:JI5I pacxo,r:i:oMepHotI Tpy6KH, F2 03HaqaeT K03cPcPHD;HeHT 

40 KaJIH6poBKH noTOKa, H Ff 03HaqaeT K03cPcPHD;HeHT noTOKa, HaCTpaHBaeMhIH B 

3KCnJiyaTaD;HOHHhIX ycJIOBH5IX (KOTOpbIH HMeeT HOMHHaJihHOe 3HaqeHHe 1,000): 

45 

50 

T0 = 20°C 

f..T = T-T0 

m 0 =Fr·F2 ·(1+A·f...T+B·f...T2
). 

64
00 ·tg(~Q>J 

f 360 

Ka)l{yII(a5IC5I o6'heMHa5I nJIOTHOCTh MHoro¢a3HOH TexHonorHqecKotI TeKyqetI cpe,r:i:1>r 

MO)l{eT onpe,r:i:eJI5IThC5I no cpe,r:i:HeMy 3HaqeHHIO Ka)l{yII(eHC5I nJIOTHOCTH, onpe,r:i:eJieHHOH no 

pacxo,r:i:oMepy KopHOJIHca: 

p;=pr,r,r:i:e 

T0=20,0°C 
f..T = T -T0 

Grp.: 15 
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!J.P = P, - P0 

256 
Po= 7· D 2 • (1+ C ·/J.T)+ D 4 · (1 +D · !J.T) 

Pr =Po+ kpd · (P, - Po)+ kdbias 

B BhIIIIenp1rne,r:i:eHHOM ypaBHemm p0 03HaqaeT HCXO.IJ:HYIO nJIOTHOCTh B Kr/M 3
, Pp 

03HaqaeT nJIOTHOCTh, CKOppeKTHpOBaHHYIO Ha ,r:i:aBJieHHe B Kr/M 3
, pi 6apa6c 03HaqaeT 

,r:i:aBJieHHe Ha Bxo,r:i:e pacxo,r:i:oMepHotl Tpy6KH 215, P0 6apa 6c 03HaqaeT HaCTpoeHHoe 

3TaJIOHHOe ,r:i:aBJieHHe, kpd Kr/M 3/6ap H kctbias Kr/M 3 03HaqaIOT KaJIH6poBoqHhie nocT05IHHhie, 

xapaKTepH3YIOII(He pacxo,r:i:oMepHyIO Tpy6Ky, ,r:i:eHCTBYIOII(He .IJ:JI5I KOHKpeTHhIX ,IJ:Hana30HOB 

H3MeHeHH5I pa6oqero ,r:i:aBJieHH5I pacxo,r:i:oMepHOH Tpy6KH H nJIOTHOCTH ra3a,f 03HaqaeT 

co6cTBeHHYIO qacToTy pacxo,r:i:oMepHotl Tpy6KH 215 B repu;ax, P0 03HaqaeT 3TaJIOHHoe 

,r:i:aBJieHHe B 6apa6C' pi 03HaqaeT ,r:i:aBJieHHe Ha BXO,IJ:e B 6apa6C' HT 03HaqaeT TeMnepaTypy 
15 pacxo,r:i:oMepHotl Tpy6KH B rpa,r:i:ycax 11,eJihCH5I, D2 H D4 5IBJI5IIOTC5I KaJIH6poBoqHhIMH 

nocT05IHHhIMH, xapaKTepH3YIOII(HMH pacxo,r:i:oMepHyIO Tpy6Ky. CH D 5IBJI5IIOTC5I 

napaMeTpaMH TeMnepaTypHOH KOMneHcau;HH, xapaKTepH3YIOII(HMH pacxo,r:i:oMepHyIO 

Tpy6Ky. Eonee o6mee ypaBHeHHe .IJ:JI5I KoppeKD;HH Ka)l(ymetlc5I o6'heMHotl nnoTHOCTH c 

20 yqeTOM ,r:i:aBJieHH5I HMeeT CJie,r:i:yIOII(HH BH.IJ:, r,r:i:e kpd2 H kpd4 03HaqaIOT KaJIH6poBoqHhie 

nocT05IHHhie, xapaKTepH3YIOII(He pacxo,r:i:oMepHyIO Tpy6Ky: 

25 

T0 = 20,0°c 
!J.T = T - T0 

!J.P = P, - P0 

pp= 
2
: 2

6 
·D 2 ·(l+C·/J.T)·(l+kpa2 /J.P)+D 4 · (l+D ·/J.T)·(l+kpa4/J.P) 

Ilo MeHhIIIetl Mepe, O.IJ:HO Ka)l(yII(eec5I npoMe)l(yToqHoe 3HaqeHHe, COOTBeTCTBYIOII(ee 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetl cpe,r:i:e, onpe,r:i:eJI5IeTC5I Ha OCHOBe nepBoro 

30 Ka)l(yII(eroc5I cBotlcrna (520). B o6meM, Ka)l(yII(eec5I npoMe)l(yToqHoe 3HaqeHHe (HJIH 

Ka)l(yII(HeC5I npoMe)l(yToqHhie 3HaqeHH5I) 5IBJI5IeTC5I 3HaqeHHeM, CB5I3aHHhIM c MHOro¢a3HOH 

TeKyqetl cpe,r:i:otl, KOTOpa5I co,r:i:ep)l(HT HeToqHOCTH, o6ycJIOBJieHHhie BKJIIOqeHHeM, no 

MeHhIIIetl Mepe, ,r:i:Byx ¢a3 B MHoro¢a3HYIO TeKyqyIO cpe,r:i:y. Ka)l(yII(eec5I npoMe)l(yToqHoe 

3HaqeHHe MO)l(eT 61>rT1>, HanpHMep, KpHTepHeM <Dpy,r:i:a ra3a HJIH Hera3006pa3Horo 
35 

MaTepHana. 

B o,r:i:HoM BapHaHTe ocymecTBJieHH5I Ka)l(yII(Hec5I npoMe)l(yToqH1>re 3HaqeHH5I MoryT 

co,r:i:ep)l(aTh KaK Ka)l(yII(HHC5I KpHTepHH <Dpy,r:i:a Hera3oo6pa3HOro MaTepHaJia, TaK H 

Ka)l(yII(HHC5I KpHTepHtl <Dpy,r:i:a ra3a. KpHTepHH <Dpy,r:i:a 5IBJI5IIOTC5I 6e3pa3MepHhIMH 

40 BeJIHqHHaMH, KOTop1>re MoryT oTpa)l(aTh conpoTHBJieHHe o6'heKTa, nepeMeII(aIOII(eroc5I no 

TeKyqetl cpe,r:i:e, H KOTOphre MO)l(HO HCnOJih30BaTh .IJ:JI5I onHCaHH5I xapaKTepHCTHK 

MHOro¢a3HhIX TeKyqHx cpe,r:i:. Ka)l(yII(HHC5I KpHTepHH <Dpy,r:i:a ra3a MO)l(HO BhlqHCJIHTh c 

HCnOJih30BaHHeM HH)l(eCJie,r:i:yIOII(ero ypaBHeHH5I, B KOTOpOM m; 03HaqaeT Ka)l(yII(HHC5I 

45 MaCCOBhIH pacxo,r:i: ra3a, Pg 03HaqaeT ou;eHKY nJIOTHOCTH ra3oo6pa3HOH ¢a3hl Ha OCHOBe 

ypaBHeHHH COCT05IHH5I H,IJ:eaJihHOro ra3a (HJIH JII06otI MO,IJ:eJIH HCTHHHOH nJIOTHOCTH ra3a, 

HanpHMep, cornacHo cTaH,r:i:apTaM AMepHKaHcKotl ra3oBotl accou;HaD;HH (AGA) HJIH 

Me)l(,r:i:yHapo,r:i:Hotl opraHH3aD;HH no crnH,r:i:apTH3aD;HH (ISO), c HcnoJih30BaHHeM 3HaHHH o 

cocTaBJI5IIOII(HX MaTepHanax H Ha6nIO,r:i:aeM1>rx ,r:i:aBJieHHH H TeMnepaType), p1 03HaqaeT 
50 ou;eHKY nJIOTHOCTH )l(H.IJ:KOCTH B Hera3oo6pa3HOH ¢a3e MHoro¢a3HOH TeKyqetl cpe,r:i:hl, A 

03HaqaeT nnoma,r:i:h nonepeqHoro ceqeHH5I pacxo,r:i:oMepHotl Tpy6KH, D 03HaqaeT ,r:i:HaMeTp 

pacxo,r:i:oMepHOH Tpy6KH, Hg 03HaqaeT ycKopeHHe CHJihI T5I)l(eCTH: 

Grp.: 16 
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Fra= m; ~=K·Va· ~ 
g PgA~~p;=-p; g ~p;=-p; 

r,i:i;e K = 1 , Ka)l(yll(a5IC5I CKOpOCTb ra3a Va = m; 
~ g PgA 

AHa.rroniqHo, KpinepHH <Dpyr:i:a Hera3006pa3Horo MaTepHaJia (KoTop1>rtI MO)l(eT 61>rT1> 

KpHTepHeM <Dpyr:i:a )l(lI,IJ:KOCTH) MO)l(HO BblqHCJIHTb c HCIIOJib30BaHHeM HH)l(eCJie,r:i:yIOru:ero 

ypaBHeHH5I, B KOTOpOM mt 03HaqaeT Ka)l(yll(HHC5I MaCCOBbIH pacxo,r:i: )l(H,r:i:KOCTH, eCJIH 

JO rrpHCYTCTByeT, no MeHhllleH Mepe, ,r:i:Be )l(H,r:i:KOCTH): 

Fr/= mt ~=K·V/· ~-
P1A~ V P1 - Pg ~Pi - Pg 

Ori:eHKH IIJIOTHOCTeH )l(H,r:i:KOH H ra3oo6pa3HOH cpa3 MHOrocpa3HOH TeKyqetI cpe,r:i:hI MO)l(HO 
15 

orrpe,r:i:eJIHTb, KaK OIIHCaHO HH)l(e. B HaCT05Ill(eM rrpHMepe MHOrocpa3Ha5I TeKyqa5I cpe,r:i:a 

co,r:i:ep)l(HT ,r:i:Be )l(lI,IJ:KHe cpa3hl (HarrpHMep, rrepByIO )l(H,r:i:KOCTb, KOTOpOH 5IBJI5IeTC5I BO,r:i:a, H 

BTopyIO )l(lI,IJ:KOCTb, KOTOpOH 5IBJI5IeTC5I KOH,r:i:eHCaT) H o,r:i:Hy ra3oo6pa3HYIO cpa3y. 0,r:i:HaKO 

aHa.JIOrHqHhie BblqHcJieHH5I MO)l(HO BbIIIOJIH5ITb M5I ,r:i:pyrHX MHOrocpa3HbIX TeKyqHx cpe,r:i:. B 

20 HH)l(eIIpHBe,r:i:eHHOM ypaBHeHHH, p 10 Kr/M
3 

03HaqaeT 6a30BYIO IIJIOTHOCTh )l(HJJ:KOCTH rrpH 

H3BeCTHOH TeMrrepaType T10 °C, H kif°C 5IBJI5IeTC5I K03cpcpHIJ:HeHTOM, KOTOpbIH o6ecrreqHBaeT 

JIHHeHHYIO KOppeKIJ:HIO YIIOM5IHYTOH IIJIOTHOCTH B 3aBHCHMOCTH OT OTKJIOHeHH5I 

TeMrrepaTypnI OT 6a30BOH TeMrrepaTypnI T10, H COOTBeTCTBYIOIT(He 3HaqeHH5I H3BeCTHbI H3 

3HaHH5I KOHKpeTHbIX Bell(eCTB, KOTOphre co,r:i:ep)l(aTC5I B MHOrocpa3HOH TeKyqetI cpe,r:i:e. 
25 

30 

IInoTHOCTH cocTaBJI5IIOIT(HX )l(H,r:i:KocTetI, PI1' p 12 Kr/M
3

, rrpH TeKyru:etI TeMrrepaType TeKyqetI 

cpe,r:i:hI MO)l(HO orrpe,r:i:eJI5ITb CJie,r:i:yIOIT(HM o6pa30M: 

P11 =p11 o·Cl +k11 ·(T-T11 o)). 

P12=P12o·Cl +k12·(T-T120)). 
B HeK0Top1>rx BapHaHTax ocyru:ecTBJieHH5I rroJih30BaTeJih MO)l(eT BBO,r:i:HTh o6neMHYIO 

,r:i:OJIIO (x) IIOTOKa rrepBOH )l(H,r:i:KOCTH. B ,r:i:pyrHX BapHaHTax ocyru:ecTBJieHH5I o6neMHYIO ,r:i:OJIIO 

rroToKa MO)l(HO rrpHHHMaTh H3BeCTHOH. B eru:e o,r:i:HHX BapHaHTax ocyru:ecTBJieHH5I o6neMHYIO 

,r:i:OJIIO IIOTOKa MO)l(HO ori:eHHBaTh HJIH rronyqaTh H3 ycTpOHCTBa, H3Mep5IIOIT(ero 

35 BJiaroco,r:i:ep)l(aHHe, HarrpHMep, H3MepHTeJI5I BJiaroco,r:i:ep)l(aHH5I. 

40 

45 

B rrpe,r:i:rroJio)l(eHHH OTCYTCTBH5I c,r:i:BHra Me)l(,r:i:y )l(H,r:i:KHMH cpa3aMH, o6neMHa5I ,r:i:oJI5I rroToKa 

rrepBOH )l(H,r:i:KOCTH, X1 % MO)l(eT orrpe,r:i:eJI5ITbC5I Bbipa)l(eHHeM: 

x, = [ P1 - Pu ) . 100% · 
P11 - P12 

c HCIIOJib30BaHHeM X1 %, H B rrpe,r:i:IIOJIO)l(eHHH OTCYTCTBH5I c,r:i:BHra Me)l(,r:i:y )l(H,r:i:KHMH 

cpa3aMH, KOM6HHHpOBaHHYIO IIJIOTHOCTb )l(H,r:i:KOCTH (T.e. IIJIOTHOCTb )l(H,r:i:KOCTH )l(H,r:i:KOH 

CMeCH) MO)l(HO BblqHCJIHTb H3 Bbipa)l(eHHH: 

P1 = P12 + 1~10 · (pn - P12) 

HJIH 

- x, (1 x, J . 
Pi - 100 . P11 + - 100 P12 

5o KpoMe Toro, ori:eHKY IIJIOTHOCTH Pg Kr/M
3 

ra3a B ycnoBH5IX MarHcTpa.rrH c ,r:i:aBJieHHeM P1 

6apa6c H T1 °C Ha BXO,r:i:e B pacxo,r:i:oMepHyIO Tpy6Ky KopHOJIHCa MO)l(HO orrpe,r:i:eJI5ITb, eCJIH 

,r:i:aHa 3TaJIOHHa5I IIJIOTHOCTh ra3a, Pgo Kr/M
3

, rrpH 3Ta.JIOHHOM ,r:i:aBJieHHH Pgo 6apa 6 c H 

3TaJIOHHOH TeMrrepaType T gO °C. XOT5I cyru:ecTByeT HeCKOJibKO ypaBHeHHH COCT05IHH5I, 

Grp.: 17 
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KOTOphre yqHThIBaIOT C)l{HMaeMOCTh H ,r:i:pyrHe OTKJIOHeHH5I OT H,r:i:ea.JihHOro COCT05IHH5I, 

ou;eHKa <PaKTJiqecKOH IIJIOTHOCTH ra3a c HCIIOJih30BaHHeM ypaBHeHHH COCT05IHH5I 

H.IJ:eaJihHOro ra3a rrpe,r:i:rronaraeTC5I .IJ:OCTaToqHoH, H IIJIOTHOCTh ra30BOH ¢a3hl MO)l{HO 

ou;eHHTh Ha OCHOBe Bbipa)l{eHH5I: 

P1 (Tgo + 273,15) [ 1 J · 
Pg= Pgo. Pgo. T

1 
+273,15 . z

1 

B BhIIIIeorrHcaHHOM ypaBHeHHH z1 03HaqaeT C)l{HMaeMOCTh ra3a B ra3006pa3HOH ¢a3e, H 

JO .IJ:JI5I HeKOTOpbIX ra30B (HarrpHMep, rrpHpo,r:i:Horo ra3a) C)l{HMaeMOCTh H3MeH5IeTC5I c 

H3MeHeHHeM ,r:i:aBJieHH5I B COOTBeTCTBHH co CJie,r:i:yIOII(HM ypaBHeHHeM: 

Z1=Z1o+kzp·(P-Po). 
Ka)l{yII(HeC5I MaCCOBhie paCXO.IJ:hI )KH.IJ:KOH H ra3oo6pa3HOH ¢a3 MHOro¢a3HOH TeKyqetI 

cpe,r:i:1>r MO)l{HO orrpe,r:i:eJIHTh II05ICH5IeMhIM HH)l{e crroco6oM. Cne,r:i:y5I BhIIIIerrpHBe,r:i:eHHOMY 

15 rrpHMepy, MHoro¢a3Ha5I TeKyqa5I cpe,r:i:a co,r:i:ep)l{HT ,r:i:Be )KH.IJ:KHe ¢a3hI (HarrpHMep, rrepByIO 

)KH.IJ:KOCTh, KOTopa5I 5IBJI5IeTC5I BO.IJ:OH, H BTopyIO )KH.IJ:KOCTh, KOTopa5I 5IBJI5IeTC5I KOH.IJ:eHCaTOM) 

H ra3oo6pa3HYIO ¢a3y. 0,r:i:HaKO aHa.JIOrJiqHhie BhlqJicJieHH5I MoryT BhIIIOJIH5IThC5I .IJ:JI5I ,r:i:pyrHX 

MHoro¢a3HhIX TeKyqHx cpe,r:i:. Ka)l{yII(HeC5I MaCCOBhie paCXO.IJ:hI .IJ:JI5I )KH.IJ:KOH CMeCH H 

20 

25 

30 

COCTaBJI5IIOII(He )KH.IJ:KHe KOMIIOHeHThI MO)l{HO BhlqJICJI5ITh CJie,r:i:yIOII(HM o6pa30M: 

m/ = P1v/ 

mfi =p1vfi 

m1a2 = P1V1a2 

r,r:i:e vt 03HaqaeT Ka)l{yII(HHC5I o6neMHhIH pacxo,r:i: )KH.IJ:KOH CMeCH, V1~ 03HaqaeT Ka)l{yII(HHC5I 

o6neMHhIH pacxo,r:i: rrepBOH )KH.IJ:KOCTH, H vt2 03HaqaeT Ka)l{yII(HHC5I o6neMHhIH pacxo,r:i: 

BTOpOH )KH.IJ:KOCTH, H3 KOTOpbIX Bee MO)l{HO BhlqJICJIHTh CJie,r:i:yIOII(HM o6pa30M: 

LVF° 
Va= ---·Va 

I 100 m 

a (l X1 J a a a V12 = - 100 . Vi = Vi - Vil 

35 Ka)l{yII(HHC5I o6neMHhIH pacxo,r:i: MHOro¢a3HOH TeKyqetI cpe,r:i:hI, v~' MO)l{HO BhlqJICJIHTh 

CJie,r:i:yIOII(HM o6pa30M: 
a 

Q mm 
vm =-a 

Pm 

40 Ka)l{yII(yIOC5I o6neMHYIO .IJ:OJIIO L VF a )KH.IJ:KOCTH MO)l{HO BhlqJICJIHTh CJie,r:i:yIOII(HM 

o6pa3oM: 

LVF" = p: - Pg · 100% = 100- GVF"' 
Pi - Pg 

45 rrpH 3TOM Ka)l{yII(a5IC5I .IJ:OJI5I GVFQ ra30BhIX rrycTOT BhlqJICJI5IeTC5I Ha OCHOBe CJie,r:i:yIOII(ero 

Bbipa)l{eHH5I: 

GVF" =Pi - p~ ·100% 
P1 -pg 

50 Ka)l{yII(HHC5I MaCCOBhIH pacxo,r:i: .IJ:JI5I ra30BOH ¢a3hl MO)l{HO BhlqJICJIHTh c HCIIOJih30BaHHeM 

cne,r:i:yIOmero B1>rpa)l{eHH5I: 

m; =Pg. v; = Pgo. sv;' 
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RU 2 497 084 C2 

n:i:e Ka)l{ylll;IIHC5I o6neMHhIH pacxo,r:i: ra3a, v;' BhlqJicJrneTC5I c HCnOJih30BaHHeM Bbipa)l{eHH5I: 

a GVFQ a 
V = ---·V 

g 100 m 

5 CTeneHh BJia)KHOCTH (HanpHMep, napaMeTp JloKxapTa-MapTHHeJIJIH) onpe,r:i:eJI5IeTC5I Ha 

JO 

OCHOBe npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhllleH Mepe, O.IJ:HHM H3 Ka)l{yII(HXC5I 

npoMe)l{yToqH1>rx 3HaqeHHH H cTeneHhIO BJia)KHOCTH (525). B o,r:i:HoM BapHaHTe 

ocymecTBJieHH5I, no MeHhllleH Mepe, O.IJ:HO npoMe)l{yToqHoe 3HaqeHHe 5IBJI5IeTC5I onHCaHHhIMH 

BhIIIIe KpHTepHeM <Dpy,r:i:a .IJ:JI5I Hera3006pa3Horo MaTepHaJia H KpHTepHeM <Dpy,r:i:a .IJ:JI5I ra3a. 

IIpeo6pa30BaHHe MO)l{eT 6hITh HeHpOHHOH ceThIO, CTaTHCTJiqecKOH MO,r:i:eJihIO, 

noJIHHOMOM, cPYHKIJ:HeH HJIH npeo6pa30BaHHeM JII06oro ,r:i:pyroro THna. HetipoHHYIO ceTh 

HJIH ,r:i:pyroe npeo6pa30BaHHe MO)l{HO o6yqaTh c HCnOJih30BaHHeM ,r:i:aHHhIX, noJiyqeHHhIX OT 

MHOro¢a3HOH TeKyqetI cpe,r:i:hI, .IJ:JI5I KOTOpOH 3HaqeHH5I COCTaBJI5IIOII(HX ¢a3 H3BeCTHhI. 

15 B o,r:i:HoM BapHaHTe ocymecTBJieHH5I nepe,r:i: BBO.IJ:OM Ka)l{ymeroc5I npoMe)l{yToqHoro 

20 

3HaqeHH5I B npeo6pa30BaHHe Ka)l{yII(eec5I npoMe)l{yToqHoe 3HaqeHHe MO)l{HO cPHJibTpOBaTh 

HJIH npe,r:i:BapHTeJihHO o6pa6aThIBaTh .IJ:JI5I no,r:i:aBJieHH5I IIIYMOB H3MepeHH5I H npori:ecca. 

HanpHMep, K Ka)l{yII(eMyc5I npoMe)l{yToqHoMy 3HaqeHHIO MO)l{HO npHMeH5ITh JIHHeHHhre 

cPHJI1>Tp1>r .IJ:JI5I no,r:i:aBJieHH5I IIIYMOB H3MepeHH5I. IIocT05IHHa5I BpeMeHH JIHHeHHoro cPHJihTpa 

MO)l{eT 6hITh HaCTpoeHa Ha 3HaqeHHe, KOTopoe OTpa)l{aeT BpeM5I peaKIJ:HH H3MepHTeJihHOH 

annapaTypnI (HanpHMep, 1 ceKyH,r:i:a), qTo6hI cPHJibTp OCTaBaJIC5I qyBCTBHTeJihHhIM K 

¢aKTJiqecKHM H3MeHeHH5IM TeKyqetI cpe,r:i:hI, npoTeKaIOII(eH no pacxo,r:i:oMepHOH Tpy6Ke 

(HanpHMep, C)l{H)l{eHHhIM MaccaM Hera3006pa3HOH TeKyqetI cpe,r:i:1>r), H 61>m cnoco6eH TaK)l{e 

25 no,r:i:aBJI5ITh IIIYMhI H3MepeHH5I. 

30 

Pa3pa6oTKa npeo6pa30BaHH5I .IJ:JI5I KOppeKIJ:HH HJIH COBepIIIeHCTBOBaHH5I MHOro¢a3HOro 

H3MepeHH5I MO)l{eT BKJIIOqaTh B ce65I c6op ,r:i:aHHhIX B 3KCnepHMeHTaJihHhIX ycJIOBH5IX, npH 

KOTOpbIX HCTHHHhie HJIH 3TaJIOHHhie H3MepeHH5I o6ecneqHBaIOT ,r:i:onoJIHHTeJihHOH 

KaJIH6poBaHHOH KOHTpOJihHO-H3MepHTeJihHOH annapaTypotI. OfarqHo, Heri:eJiecoo6pa3HO 

BhIIIOJIH5ITh 3KCnepHMeHThI, OXBaThIBaIOII(He Bee MhICJIHMhie MHOro¢a3Hhie ycJIOBH5I H3-3a 

orpaHHqeHHH HCnhITaTeJihHOro o6opy,r:i:oBaHH5I WHJIH CTOHMOCTH H BpeMeHH, CB5I3aHHhIX c 

BhIIIOJIHeHHeM, B03MO)l{HO, Thlc5Iq 3KcnepHMeHTOB. KpoMe Toro, pe,r:i:Ko y,r:i:aeTC5I 

no,r:i:,r:i:ep)l{HBaTh B ToqHOCTH nocT05IHHhIH pe)l{HM MHOro¢a3HOro noTOKa B TeqeHHe CKOJibK0-

35 HH6y,r:i:1> .IJ:JIHTeJI1>Horo nepHo,r:i:a BpeMeHH H3-3a, no cymecTBy, HecTa6HJI1>Horo pe)l{HMa 

noToKa, KOTop1>rtI B03HHKaeT B ycJIOBH5IX c HecKOJihKHMH ¢a3aMH. CooTBeTCTBeHHo, 

061>rqHo Heo6xo,r:i:HMO BhlqJICJI5ITh cpe,r:i:HHe 3HaqeHH5I Bcex COOTBeTCTBYIOII(HX napaMeTpOB, 

BKJIIOqa5I Ka)l{yII(HeC5I H HCTHHHhie HJIH 3TaJIOHHhie 3HaqeHH5I napaMeTpOB B TeqeHHe 

Ka)l{,r:i:Oro 3KCnepHMeHTa, KOTOpbIH 061>rqHo MO)l{eT npo,r:i:OJI)KaThC5I OT 30 c .IJ:O 120 c. TaKHM 
40 

o6pa30M, npeo6pa30BaHHe MO)l{HO COCTaBHTh no 3KCnepHMeHTaJihHhIM ,r:i:aHHhIM, B 

KOTOpbIX Ka)l{,r:i:Oe qacTHOe 3HaqeHHe BhIBO.IJ:HTC5I H3 cpe,r:i:Hero no, HanpHMep, ,r:i:aHHhIM 3a 

nepHO.IJ: OT 30 c .IJ:O 120 c. 

0cJIO)l{HeHH5I MoryT B03HHKaTh npH npHMeHeHHH noJiyqeHHOro npeo6pa30BaHH5I B 

45 H3MepHTeJihHOM npH6ope npH MHOro¢a3HOM noTOKe B peaJihHOM BpeMeHH, Kor,r:i:a 

KOHKpeTHhie 3HaqeHH5I napaMeTpOB, Ha6JIIO,r:i:aeMhie B H3MepHTeJihHOM npH6ope, He 

BKJIIOqaIOTC5I B npeo6pa30BaHHe, o6ecneqeHHOe Ha OCHOBe paHee co6paHHhIX 

3KcnepHMeHTaJihHhrx ,r:i:aHHhrx. CymecTByeT ,r:i:Ba ocHOBHhIX nyTH B03HHKHOBeHH5I 

ynoM5IHYThIX ocJIO)l{HeHHH. B nepBOM cJiyqae, XOT5I ycJIOBH5I, BJIH5IIOII(He Ha H3MepHTeJihHhIH 
50 npH6op H ycpe,r:i:HeHHhie no BpeMeHHOH nocJie,r:i:oBaTeJihHOCTH 3a npH6JIH3HTeJihHO 15-120 c, 

COOTBeTCTBYIOT ycJIOBH5IM, OXBaqeHHhIM npeo6pa30BaHHeM, MrHOBeHHhie 3HaqeHH5I 

napaMeTpoB MoryT Bhma,r:i:aTh 3a npe,r:i:eJihI o6JiaCTH BCJie,r:i:cTBHe IIIYMOB H3MepeHH5I H!HJIH 

MrHOBeHHhIX H3MeHeHHH ¢aKTJiqecKHX ycJIOBHH, o6ycJIOBJieHHhIX HeCTa6HJihHOCT5IMH, 

Grp.: 19 
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CBOHCTBeHHhlMH MHOro¢a3HOMY noToKy. KaK n05ICH5IJIOCh BhlIIIe, ,r:i:aHHhlH 3¢¢eKT MO)l{HO, 

B KaKOH-TO CTeneHH, ocna6HTh ycpe,r:i:HeHHeM no BpeMeHH HJIH cPHJibTpau;HeH napaMeTpOB, 

HCnOJih3yeMhlX B KaqecTBe BXO.IJ:HhlX BeJIHqHH cPYHKD;HH npeo6pa30BaHH5I, XOT5I cyru:ecTByeT 

onTHMaJihHOe COOTHOIIIeHHe Me)K.IJ:Y 3¢¢eKTaMH no,r:i:aBJieHH5I IIIYMOB ynoM5IHYTOH 

cPHJibTpau;HeH H cnoco6HOCThIO H3MepHTeJihHOro npH6opa pearHpOBaTh Ha <PaKTHqecKHe 

H3MeHeHH5I ycnoBHH B MHoro¢a3HOM noToKe. B aJihTepHaTHBHOM BapHaHTe ycpe,r:i:HeHH1>1e 

3HaqeHH5I napaMeTpOB MoryT BhlXO.IJ:HTh 3a npe,r:i:eJihl npeo6pa30BaHH5I, TaK KaK, HanpHMep, 

Ha 3KCnepHMeHTaJihHOH CTa.IJ:HH 3KOHOMHqecKH Heu;enecoo6pa3HO OXBaThIBaTh Bee 

JO B03MO)l{Hhle MHOro¢a3Hhle ycJIOBH5I. 

15 

Bo3MO)l{HO, 61>mo 61>1 6ecnone3HO npHMeH5ITh cPYHKD;HIO npeo6pa3oBaHH5I (JIH6o 

HeHpOHHYIO ceTh, JIH6o noJIHHOM, JIH6o ,r:i:pyryIO cPYHKD;HIO) K ,r:i:aHHhlM, KOTOphle BhlXO.IJ:5IT 3a 

npe,r:i:eJihl o6JiaCTH, .IJ:JI5I KOTOpOH npe,r:i:Ha3HaqeHO npeo6pa30BaHHe. IlpHMeHeHHe 

npeo6pa30BaHH5I K TaKHM ,r:i:aHHhlM MO)l{eT npHBO.IJ:HTh K ¢opMHpOBaHHIO 

HH3KOKaqecTBeHHhlX pe3yJI1>TaToB H3MepeHHH. CooTBeTCTBeHHO MO)l{HO npHMeHHTh 

npou;e,r:i:yp1>1 orpaHHqeHH5I, o6ecneqHBaIOIT(He, qT061>1 xo,r:i: npou;e,r:i:yp1>1 npeo6pa3oBaHH5I 

no,r:i:xo,r:i:HJI .IJ:JI5I 3HaqeHHH napaMeTpOB, BhlXO.IJ:5IIT(HX 3a npe,r:i:eJihl o6JiaCTH npeo6pa30BaHH5I, 

He3aBHCHMO OT npHqHH, no KOTOpblM napaMeTpbl BhlXO.IJ:5IT 3a npe,r:i:eJihl o6JiaCTH 

20 npeo6pa30BaHH5I. ,[l,aHHhle, KOTOphle 3aKJIIOqeHhl B 3TOH o6JiaCTH, MO)l{HO HMeHOBaTh 

no,r:i:XO.IJ:5IIT(HMH ,r:i:aHHhlMH. 

Cne,r:i:oBaTeJihHO, Ka)l{yru:eec5I npoMe)l{yToqHoe 3HaqeHHe MO)l{HO «orpaHHqHBaTh» 

npe)l{,r:i:e, qeM BBO.IJ:HTh Ka)l{yru:eec5I npoMe)l{yToqHoe 3HaqeHHe B npeo6pa3oBaHHe. lITo 

KacaeTC5I BapHaHTOB ocyru:ecTBJieHH5I, KOTOphle co,r:i:ep)l{aT O.IJ:HY BeJIHqHHY .IJ:JI5I BBO,r:i:a B 
25 

npeo6pa30BaHHe, o6JiaCTh no,r:i:XO.IJ:5IIT(HX ,r:i:aHHhlX MO)l{HO 3a,r:i:aBaTh, no MeHhIIIeH Mepe, 

O.IJ:HHM npe,r:i:enoM, ,r:i:Hana30HOM HJIH noporoM. B ,r:i:pyrHx BapHaHTax ocyru:ecTBJieHH5I MoryT 

cyru:ecTBOBaTh, no MeHhIIIetI Mepe, ,r:i:Be BeJIHqHHhl .IJ:JI5I BBo,r:i:a B npeo6pa3oBaHHe. B TaKHX 

BapHaHTax ocyru:ecTBJieHH5I o6JiaCTh no,r:i:XO.IJ:5IIT(HX ,r:i:aHHhlX MO)l{HO 3a,r:i:aBaTh rpynnotI 

30 JIHHHH HJIH nnocKocTetI. CooTBeTCTBeHHO, Kor,r:i:a qHcJio BeJIHqHH .IJ:JI5I BBo,r:i:a B 

npeo6pa30BaHHe yBeJIHqHBaeTC5I, onpe,r:i:eJieHHe o6JiaCTH no,r:i:XO.IJ:5IIT(HX ,r:i:aHHhlX 

ycJIO)KH5IeTC5I. TaKHM o6pa3oM, B03MO)l{HO, 61>mo 61>1 u;enecoo6pa3HO HcnoJih30BaTh 

MeHhIIIe BeJIHqHH .IJ:JI5I BBO,r:i:a B npeo6pa30BaHHe. BnlIIIeonHCaHHhle KpHTepHH <Dpy,r:i:a .IJ:JI5I 

ra3a H Hera3oo6pa3Horo MaTepHaJia 5IBJI5IIOTC5I npHMepaMH Ka)l{yll(HXC5I npoMe)l{yToqHhlX 
35 

3HaqeHHH, KOTOphle MO)l{HO BBO.IJ:HTh B npeo6pa30BaHHe 6e3 ,r:i:onoJIHHTeJihHhlX BXO.IJ:HhlX 

BeJIHqHH. TaKHM o6pa30M, HCnOJih30BaHHe KpHTepHeB <Dpy,r:i:a .IJ:JI5I ra3a H Hera3oo6pa3Horo 

MaTepHaJia MO)l{eT cnoco6cTBOBaTh yMeHhIIIeHHIO qHcJia BeJIHqHH .IJ:JI5I BBO,r:i:a B 

npeo6pa30BaHHe, qTo MO)l{eT TaK)l{e cnoco6cTBOBaTh yMeHhIIIeHHIO CJIO)KHOCTH npou;ecca 

40 orpaHHqeHH5I. KpoMe Toro, HcnoJih30BaHHe MeHhIIIero qHcJia BeJIHqHH M5I BBo,r:i:a B 

npeo6pa30BaHHe MO)l{eT npHBO.IJ:HTh K ynporu:eHHIO npeo6pa30BaHH5I, qTo MO)l{eT 

cnoco6cTBOBaTh COKparu:eHHIO BhlqHCJIHTeJihHhlX pecypcoB, HCnOJih3yeMhlX 

npeo6pa30BaHHeM, H cnoco6cTBOBaTh nOBhlIIIeHHIO CKOpOCTH onpe,r:i:eJieHH5I 

45 

CKOppeKTHpOBaHHhlX npoMe)l{yToqHhlX 3HaqeHHH, OCHOBaHHhlX Ha npeo6pa30BaHHH. 

Ha ¢Hr.7 orpaHHqeHHe noKa3aHo ynporu:eHHO. B HaCT05IIT(eM npHMepe Ka)l{yru:eec5I 

npoMe)l{yToqHoe 3HaqeHHe 710 5IBJI5IeTC5I 3HaqeHHeM, KOTOpoe BhlXO.IJ:HT 3a npe,r:i:eJihl 

3a,r:i:aHHOH o6JiaCTH 715 H MO)l{eT onpe,r:i:eJI5IThC5I KaK HenpHro,r:i:Hoe .IJ:JI5I BBO,r:i:a B 

npeo6pa3oBaHHe. B HaCT05IIT(eM npHMepe o6nacTh 715 orpaHHqHBaIOT ,r:i:Be JIHHHH, 

50 JIHHH5I 720 H JIHHH5I 725. ,[l,JI5I KOppeKD;HH Ka)l{yll(eroc5I npoMe)l{yToqHoro 3HaqeHH5I, 

KOTOpoe, KaK ycTaHOBJieHO, BhlXO.IJ:HT 3a npe,r:i:eJihl 3a,r:i:aHHOH o6JiaCTH 061>1qHo, 3a,r:i:aIOT 

npaBHJia. HanpHMep, Ka)l{yru:eec5I npoMe)l{yToqHoe 3HaqeHHe, KOTopoe BhlXO.IJ:HT 3a npe,r:i:en1>1 

3a,r:i:aHHOH o6nacTH (HanpHMep, Ka)l{yru:eec5I npoMe)l{yToqHoe 3HaqeHHe 710), MO)l{eT 
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OTKJIOH5IThC5I rrpeo6pa3oBamieM (HarrpHMep, Ka)l{yru;eec5I rrpoMe)l{yToqHoe 3HaqeHHe He 

KoppeKTHpyeTC5I rrpeo6pa3oBaHHeM), Ka)l{yru;eec5I rrpoMe)l{yToqHoe 3HaqeHHe MO)l{eT Boo6ru;e 

He BBO.IJ:HThC5I B rrpeo6pa30BaHHe, K Ka)l{yru;eMyC5I rrpoMe)l{yToqHoMy 3HaqeHHIO MO)l{HO 

rrpHMeHHTh ITOCT05IHHYIO KOppeKIJ;HIO BMeCTO KOppeKIJ;HH, 3a,r:i:aBaeMOH rrpeo6pa30BaHHeM, 

rum MO)l{HO rrpHMeHHTh KOppeKIJ;HIO, COOTBeTCTBYIOilJ;YIO KOppeKIJ;HH, KOTOpa5I rrpHMemmach 

61>1 K 3HaqeHHIO, 6JIH)KattIIIeMy K Ka)l{yru;eMyc5I rrpoMe)l{yToqHoMy 3HaqeHHIO. Mo)l{HO 

peaJIH30BaTh ,r:i:pyrHe rrpaBHJia KoppeKIJ;HH Ka)l{yru;eroc5I rrpoMe)l{yToqHoro 3HaqeHH5I, 

KOTopoe BhIXO.IJ:HT 3a rrpe,r:i:en1>1 3a,r:i:aHHOH o6nacTH. B o6ru;eM, orpaHHqeHHe 5IBJI5IeTC5I 

10 oco61>1M M5I KOHKpeTHoro rrpeo6pa3oBaHH5I H 3a,r:i:aeTC5I .IJ:JI5I Ka)l{,r:i:oro rrpeo6pa3oBaHH5I. 

15 

KaK rroKa3aHo Ha qmr.5A, Bhrxo,r:i:Hoil BeJIHqHHOH rrpeo6pa3oBaHH5I 5IBJI5IeTC5I cTerreHh 

BJia)KHOCTH B pacxo,r:i:oMepHoil Tpy6Ke. CTerreHh BJia)KHOCTH 061>1qHo o6ecrreqHBaeT 

IlOKa3aHHe KOJIHqecTBa )l{H,r:i:KOCTH, rrpHCYTCTByIOru;etI B MHOro¢a3HOH TeKyqetI cpe,r:i:e. 

Cne,r:i:oBaTeJihHO, B rrpHMepHoM rrpou;ecce 500A pacxo,r:i:oMep KopHOJIHca MO)l{eT 

,r:i:eHCTBOBaTh KaK rrpH6op, KOTOpbIH o6ecrreqHBaeT yrroM5IHYTYIO CTerreHh BJia)KHOCTH .IJ:JI5I 

MHoro¢a3HOH TeKyqetl cpe,r:i:hI, ,r:i:a)l{e HeCMOTp5I Ha TO, qTo pacxo,r:i:oMep KopHOJIHCa 061>rqHo 

KaJIH6pyIOT .IJ:JI5I H3MepeHH5I CBOHCTB o,r:i:Ho¢a3HOH TeKyqetI cpe,r:i:hI. KaK H3JIO)KeHO BhIIIIe, 

CTerreHh BJia)KHOCTH MO)l{eT 6hITh rrapaMeTpOM JloKxapTa-MapTHHeJIJIH. 

20 KaK IlOKa3aHO Ha ¢Hr.SB, rrpHMepHbIH rrpou;ecc 500B MO)l{eT HCITOJih30BaTh CTerreHh 

BJia)KHOCTH H pe3yJI1>TaT1>r H3MepeHHH H3 pacxo,r:i:oMepa 304 rrepeMeHHoro rreperra,r:i:a 

,r:i:aBJieHH5I .IJ:JI5I orrpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, o,r:i:Horo ¢a303aBHCHMOro CBOHCTBa 

MHoro¢a3HOH TexHonorHqecKoH TeKyqetI cpe,r:i:1>r. HarrpHMep, rrpou;ecc 500B MO)l{HO 

HCITOJih30BaTh .IJ:JI5I orrpe,r:i:eJieHH5I MaCCOBoro pacxo,r:i:a Ka)K.IJ:OH ¢a3hl MHOro¢a3HOH 
25 TexHonorHqecKoil TeKyqetI cpe,r:i:1>r. B o6ru;eM, rrpHMepHhIH rrpou;ecc 500B Hcrron1>3yeT 

CTerreHh BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, orrpe,r:i:eJI5IeMyIO B 

pacxo,r:i:oMepHOH Tpy6Ke, KaK H3JIO)KeHO BhIIIIe (525), BMeCTe co BTOpbIM Ka)l{yilJ;HMC5I 

CBOHCTBOM MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, H3MepeHHhIM 

30 pacxo,r:i:oMepoM 304 rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I. 

MHoro¢a3HYIO TexHonornqecKyIO TeKyqyIO cpe,r:i:y rrporrycKaIOT qepe3 pacxo,r:i:oMep 304 

rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I (560), H BTopoe Ka)l{yru;eec5I CBOHCTBO orrpe,r:i:eJI5IeTC5I c 

HCITOJih30BaHHeM pacxo,r:i:oMepa 304 rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I (565). Pacxo,r:i:oMep 

rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I MO)l{eT 61>1T1> H3MepHTeJihHOH ,r:i:Ha¢parMoil pacxo,r:i:oMepa, 
35 KaK H3JIO)KeHO BhIIIIe co CChIJIKOH Ha cPHr.3. B ,r:i:pyrHX BapHaHTax ocyru;ecTBJieHH5I 

pacxo,r:i:oMep rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I MO)l{eT 61>1T1> pacxo,r:i:oMepoM BeHTYPH 

HJIH V-o6pa3HhIM pacxo,r:i:oMepoM. B eru:e o,r:i:HHX BapHaHTax ocyru;ecrnneHH5I MO)l{HO 

HCITOJih30BaTh JII06oe rrperr5ITCTBHe IlOTOKy, xapaKTepHCTHKH KOTOporo MO)l{HO 

40 orrpe,r:i:eJI5ITh. ,2],orroJIHHTeJihHO HJIH B Kaqecrne aJihTepHaTHBhI, MO)l{HO rrpHMeH5ITh 

pacxo,r:i:oMephI ,r:i:pyrHX THITOB. HarrpHMep, B03MO)l{H0 rrpHMeHeHHe pacxo,r:i:oMepoB Ha OCHOBe 

BHxpeBhIX, Typ6HHHhIX, 3JieKTpoMarHHTHhIX HJIH yn1>Tpa3BYKOBhIX 5IBJieHHH. 

BTopoe Ka)l{yru;eec5I CBOHCTBO 5IBJI5IeTC5I Ka)l{yilJ;HMC5I CBOHCTBOM MHOro¢a3HOH 

TexHonorHqecKoH TeKyqetI cpe,r:i:1>1, orrpe,r:i:eJI5IeMhIM pacxo,r:i:oMepoM rrepeMeHHoro rreperra,r:i:a 
45 ,r:i:aBJieHH5I. B o,r:i:HoM BapHaHTe ocyru;ecTBJieHH5I BTopoe Ka)l{yru;eec5I cBoilcTBo 5IBJI5IeTC5I 

MaCCOBhIM pacxo,r:i:oM MHOro¢a3HOH TeKyqetI cpe,r:i:hI, orrpe,r:i:eJI5IeMhIM H3MepHTeJihHOH 

,r:i:Ha¢parMoil pacxo,r:i:oMepa, KaK ecJIH 61>1 TeKyqa5I cpe,r:i:a rrpe,r:i:cTaBJI5IJia co6otI cyxotI ra3. 

Ilo,r:i:o6Ho pacxo,r:i:oMepy KopHOJIHca, pacxo,r:i:oMep rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I TaK)l{e 

50 6y,r:i:eT ,r:i:aBaTh HeToqHhie pe3yJihTaThI, Kor,r:i:a rrpHCYTCTByeT MHOro¢a3Ha5I TeXHOJIOrHqecKa5I 

TeKyqa5I cpe,r:i:a. B qacTHOCTH, H3MepHTeJihHhIH rrpeo6pa3oBaTeJih HJIH ,r:i:pyroe ycTpoilcTBO 

M5I o6pa6oTKH ,r:i:aHHhIX, rrpHMeH5IeMoe .IJ:JI5I BhIITOJIHeHH5I orrpe,r:i:eJieHHH Ha OCHOBe 

HHcPOpMaIJ;HH, rronyqaeMOH H3 pacxo,r:i:oMepa, KOTOpbIH co,r:i:ep)l{HT H3MepHTeJihHYIO 
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,r:i:Ha¢parMy pacxo,r:i:oMepa, MO)l{eT BhIIIOJIH5ITh orrpe,r:i:eneHH5I B rrpe,r:i:rroJIO)KeHHH, qTo 

MHoro¢a3Ha5I TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I cyxHM ra30M. TaKHM o6pa30M, rroKa3aHH5I, 

rronyqeHHhre H3MepHTeJihHOH ,r:i:Ha¢parMotI pacxo,r:i:oMepa, .IJ:JI5I MHoro¢a3HOH TeKyqetI 

cpe,r:i:hI, 5IBJI5IIOTC5I HeToqHhIMH H B OCHOBHOM OTpa)l{aIOT MaCCOBhIH pacxo,r:i: MHOro¢a3HOH 

TeKyqetI cpe,r:i:1>r, KaK ecJIH 61>1 TaKa5I cpe,r:i:a 5IBJI5IJiac1> cyxHM ra30M. 

Ilo MeHhIIIeH Mepe, O.IJ:HO CKOppeKTHpOBaHHOe ¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH 

TeKyqetI cpe,r:i:hI orrpe,r:i:eJI5IIOT Ha OCHOBe BTOporo Ka)l{yll(eroc5I CBOHCTBa H CTerreHH 

BJia)KHOCTH (570). B o6ru:eM, MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I 

JO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:otI, KOTopyIO rrporrycKaIOT qepe3 

pacxo,r:i:oMepHyIO Tpy6Ky, OITHCaHHYIO BhIIIIe Ha ¢Hr.5A, XOT5I, MHoro¢a3Ha5I 

TexHonorHqecKa5I TeKyqa5I cpe,r:i:a MO)l{eT rrpeTeprreBaTh cPH3HqecKHe H3MeHeHH5I, Kor,r:i:a 

TeKyqa5I cpe,r:i:a rrpoTeKaeT Me)l{,r:i:y pacxo,r:i:oMepHotI Tpy6KotI H pacxo,r:i:oMepoM rrepeMeHHoro 

rreperra,r:i:a ,r:i:aBJieHH5I. HarrpHMep, TeMrrepaTypa HJIH ,r:i:aBJieHHe MHoro¢a3HOH 
15 

TexHonorHqecKotI TeKyqetI cpe,r:i:1>r MO)l{eT pa3JIHqaThC5I Ha pacxo,r:i:oMepe KopHOJIHca H 

pacxo,r:i:oMepe rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I, H ITJIOTHOCTh MHoro¢a3HOH TeKyqetI 

cpe,r:i:1>r MO)l{eT pa3JIHqaThC5I Ha pacxo,r:i:oMepHotI Tpy6Ke H pacxo,r:i:oMepe KopHOJIHca. 

HarrpHMep, H3MeHeHH5I ,r:i:aBJieHH5I H TeMrrepaTypnI MoryT OKa3hIBaTh O.IJ:HHaKOBOe BJIH5IHHe 

20 Ha JII061>re ra3006pa3Hhre ¢a3hI, co,r:i:ep)l{all(Hec5I B MHoro¢a3HOH TeKyqetI cpe,r:i:e. 

CooTBeTCTBeHHO, cTerreHh BJia)KHOCTH, orrpe,r:i:eJI5IeMa5I B pacxo,r:i:oMepHotI Tpy6Ke, 

rrpeo6pa3yeTC5I B cTerreHh BJia)KHOCTH B pacxo,r:i:oMepe rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I, 

qTo6hI yqHThIBaTh H3MeHeHH5I ycJIOBHH. 

HarrpHMep, ecJIH cTerreHh BJia)KHOCTH 5IBJI5IeTC5I rrapaMeTpoM JloKxapTa-MapTHHeJIJIH, 
25 KaK rro5ICH5IeTC5I co cchIJIKOH Ha ¢Hr .5A, H pacxo,r:i:oMep rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I 

5IBJI5IeTC5I H3MepHTeJihHOH ,r:i:Ha¢parMOH pacxo,r:i:oMepa, TO rrapaMeTp JloKxapTa-MapTHHeJIJIH 

Ha H3MepHTeJihHOH ,r:i:Ha¢parMe pacxo,r:i:oMepa MO)l{HO Bbipa3HTh HH)l{eCJie,r:i:yIOIT(HM o6pa30M, 

r,r:i:e XL-M(OP) 03HaqaeT rrapaMeTp JloKxapTa-MapTHHeJIJIH Ha H3MepHTeJihHOH ,r:i:Ha¢parMe 

30 pacxo,r:i:oMepa, XL-M(FT) 03HaqaeT rrapaMeTp JloKxapTa-MapTHHeJIJIH B pacxo,r:i:oMepHotI 

Tpy6Ke, Pg(OP) 03HaqaeT ITJIOTHOCTh ra3006pa3HOH ¢a3hI MHoro¢a3HOH TexHonornqecKotI 

TeKyqetI cpe,r:i:1>r Ha H3MepHTeJihHOH ,r:i:Ha¢parMe pacxo,r:i:oMepa, p1(0P) 03HaqaeT ITJIOTHOCTh 

)KH.IJ:KOH ¢a3hl MHoro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha H3MepHTeJihHOH 

,r:i:Ha¢parMe pacxo,r:i:oMepa, Pg(FT) 03HaqaeT ITJIOTHOCTh ra3006pa3HOH ¢a3hI MHoro¢a3HOH 
35 

40 

TexHonornqecKotI TeKyqetI cpe,r:i:M Ha pacxo,r:i:oMepHotI Tpy6Ke, H p1(FT) 03HaqaeT ITJIOTHOCTh 

)KH.IJ:KOH ¢a3hl MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha pacxo,r:i:oMepHOH Tpy6Ke: 

m1 Pg(OP) p1(FT) Pg(OP) · 
XL_M(OP)= - = XL_M(FT)· 

mg p 1 (OP) Pg (FT) p 1 (OP) 

Ou;eHKH ITJIOTHOCTetI ra3006pa3HOH H )KH.IJ:KOH ¢a3 MO)l{HO orrpe,r:i:eJI5ITh MeTo,r:i:oM, 

aHaJIOrJiqHhIM MeTo,r:i:y, OITHCaHHOMY co CChIJIKOH Ha orrepau;HIO 520 rrpou;ecca 500A, 3a 

HCKJIIOqeHHeM HCITOJih30BaHH5I TeMrrepaTypHbIX ycJIOBHH H ycJIOBHH ,r:i:aBJieHH5I B 

pacxo,r:i:oMepe 304 rrepeMeHHoro rreperra,r:i:a ,r:i:aBJieHH5I BMecTo ycnoBHH B pacxo,r:i:oMepe 306 
45 KopHOJIHca. 

B rrpo,r:i:OJI)KeHHe HaCT05IIT(ero rrpHMepa, no MeHhIIIeH Mepe, O.IJ:HO CKOppeKTHpOBaHHOe 

¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI orrpe,r:i:eJI5IIOT Ha 

ocHoBe MaccoBoro pacxo,r:i:a MHoro¢a3HOH TeKyqetI cpe,r:i:1>r KaK cyxoro ra3a H rrapaMeTpa 

50 JloKxapTa-MapTHHeJIJIH Ha H3MepHTeJihHOH ,r:i:Ha¢parMe 304 pacxo,r:i:oMepa (KOTOpbIH 

6a3HpyeTC5I Ha rrapaMeTpe JloKxapTa-MapTHHeJIJIH B pacxo,r:i:oMepe 306 KopHOJIHca, KaK 

rro5ICH5IJIOCh BhIIIIe). B HaCT05IIT(eM rrpHMepe ¢a3o3aBHCHMoe CBOHCTBO 5IBJI5IeTC5I MaccoBhIM 

pacxo,r:i:oM ra3oo6pa3HOH H )KH.IJ:KOH ¢a3 MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI. 
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Qr:i:HaKO aHaJIOrJiqHhIH npou;ecc MO)l{HO HCnOJih30BaTh, qTo6hI onpe,r:i:emITh ,r:i:pyrHe 

¢a303aBHCHMhie CBOHCTBa .r:i:mr ra3oo6pa3HOH, )KH.IJ:KOH H/HJIH TBep,r:i:otI ¢a3, co,r:i:ep)l{aII(HXC5I B 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:e. 

B qacTHOCTH, cKoppeKTHpoBaHHhIH MaccoBhIH pacxo.r:i: ra3006pa3HOH ¢a3hI 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI onpe,r:i:eJI5IeTC5I Ha OCHOBe napaMeTpa 

JloKxapTa-MapTHHeJIJIH Ha H3MepmeJihHOH ,r:i:Ha¢parMe pacxo,r:i:oMepa (HJIH ,r:i:pyroro 

pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I) B cooTBeTCTBHH c nonpaBoqHhIM 

ypaBHeHHeM Mep,r:i:oKa HJIH ,r:i:pyrHM no,r:i:xo,r:i:5III(HM ypaBHeHHeM (HanpHMep, .IJ:JI5I 

JO pacxo,r:i:oMepoB BeHTYPH MO)l{HO HCnOJih30BaTh ypaBHeHH5I ,[l,e JIIO), r,r:i:e mgTP 03HaqaeT 

MaCCOBhIH pacxo.r:i: MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI KaK cyxoro ra3a, 

H3MepeHHhIH pacxo,r:i:oMepoM nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, H XL-M 03HaqaeT napaMeTp 

JloKxapTa-MapTHHeJIJIH Ha H3MepHTeJihHOH ,r:i:Ha¢parMe pacxo,r:i:oMepa: 

15 

20 

25 

c mg'lP 
m =--~--

g 1+1,26X L-M 

MaccoBhIH pacxo.r:i: )KH.IJ:KOH ¢a3hI MHoro¢a3HOH TexHonorHqecKotI TeKyqetI cpe,r:i:1>r 

MO)l{HO ou;eHHTh Ha OCHOBe CJie,r:i:yIOII(ero ypaBHeHH5I: 

c X" c f!iZ_ · 
m1 = L-M ·mg· ~P"; 

Kor,r:i:a B )KH.IJ:KOH ¢a3e co,r:i:ep)l{aTC5I, no MeHhIIIetI Mepe, ,r:i:Be )KH.IJ:KOCTH, MaccoB1>re 

paCXO.IJ:hI KOHKpeTHhIX )KH.IJ:KHX KOMnOHeHTOB MO)l{HO onpe,r:i:eJIHTh c HCnOJih30BaHHeM 

CJie,r:i:yIOII(HX Bbipa)l{eHHH: 

mi"1 = P11vf1 

mt2 = P12Vi°2 

r,r:i:e vf1 5IBJI5IeTC5I CKOppeKTHpOBaHHhIM o6neMHhIM pacxo,r:i:oM nepBOH )KH.IJ:KOCTH, H vt2 
5IBJI5IeTC5I CKOppeKTHpOBaHHhIM o6neMHhIM pacxo,r:i:oM BTOpOH )KH.IJ:KOCTH, KOTOphre 

30 MO)KHO BhlqJICJIHTh CJie,r:i:yIOII(HM o6pa30M: 

35 

40 

v~2 = (i- 1~10 }v~ 
r,r:i:e X1 03HaqaeT H3MepeHHYIO HJIH npHH5ITYIO o6neMHYIO .IJ:OJIIO noTOKa KOMnOHeHThI 1 

TeKyqetI cpe,r:i:hI, KaK ynoMHHaJIOCh BhIIIIe. 

Cnoco6 KoppeKD;HH no Mep,r:i:oKy ,r:i:onoJIHHTeJihHO onHcaH B pa6oTe Murdock, J.W., «Two-

phase flow with orifices», Journal of Basic Engineering, ASME Transactions 84(4), pp.419-433, 

December 1962. 

B KaqecTBe aJI1>TepHaTHBhI, B qacTHOCTH, Kor,r:i:a TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I BJia)l{HhIM 

45 ra30M, CKOppeKTHpOBaHHhIH MaCCOBhIH pacxo.r:i: ra3oo6pa3HOH ¢a3hl MO)l{HO onpe,r:i:eJI5ITh H3 

HH)l{enpHBe,r:i:eHHhIX ypaBHeHHH KOppeKD;HH 1IH3XOJIMa: 

50 r,r:i:e 

[ J
0,25 ( J0.25 

C = !2_ + Pg 
Pg P1 
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KpoMe Toro, CKOppeKTHpOBaHHhIH MaCCOBhIH pacxo.r:i: )l{H,r:i:KHX ¢a3 MO)l{HO onpe,r:i:emITh 

Ha OCHOBe CJie,r:i:yIOII(HX ypaBHeHHH, KOTOphre onHCaHhI BhIIIIe: 

m{1 = P11Vf1 

m{2 = P12Vi"2 

v12 = (i- 1~10 }v1 
KoppeKu;mr no 1IH3XOJIMY ,r:i:onoJIHHTeJihHO onHcaHa B pa6oTax Chisholm, D., «Flow of 

incompressible two-phase mixtures through sharp-edged orifices», IMechE Journal of Mechanical 

15 Engineering Science, Volume 9, No. 1, pp.72-78, February 1967, H Chisholm, D., «Research 

Note: Two-phase flow through sharp-edged orifices», IMechE Journal of Mechanical Engineering 

Science, Volume 19, No. 3, pp.128-130, June 1977. 

B ,r:i:pyrHx BapHaHTax ocymecTBJieHH5I MO)l{HO npHMeH5ITh ,r:i:pyrHe MeTo,r:i:1>r KoppeKD;HH, 

npH Heo6xo,r:i:HMOCTH, B 3aBHCHMOCTH OT THna npHMeH5IeMoro pacxo,r:i:oMepa nepeMeHHOro 
20 nepena,r:i:a ,r:i:aBJieHH5I. HanpHMep, ecJIH npHMeH5IeTC5I pacxo,r:i:oMep BeHTypH, TO MO)l{HO 

BOCnOJih30BaThC5I MeTO.IJ:OM KOppeKD;HH no ,[l,e JIIO. TaKa5I KOppeKD;H5I aHaJiorHqHa no 

¢opMe KoppeKD;HH no 1IH3XOJIMY c MO.IJ:HcPHD;HpoBaHHhIMH K03cPcPHD;HeHTaMH. CM., 

HanpHMep, pa6oThI De Leeuw, H., «Wet Gas Flow Measurement using a combination of Venturi 

25 meter and a tracer technique», North Sea Flow Measurement Workshop, Peebles, Scotland, Oct. 

1994, H De Leeuw, H., «Liquid Correction of Venturi Meter Readings in Wet Gas Flow», North 

Sea Flow Measurement Workshop, Norway, Oct. 1997. 
CooTBeTCTBeHHO, cTeneHh BJia)KHOCTH MHoro¢a3HOH TexHonorHqecKotI TeKyqetI cpe,r:i:1>r, 

nponycKaeMOH no pacxo,r:i:oMepHOH Tpy6Ke, MO)l{HO HCnOJih30BaTh BMeCTe c Ka)l{yII(HMC5I 
3° CBOHCTBOM MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIM nyTeM 

nponycKaHH5I TeKyqetI cpe,r:i:M qepe3 pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, qT061>r 

onpe,r:i:eJI5ITh ¢a303aBHCHMhie CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI. 

Ha cPHr.6 noKa3aH npHMepHbIH npou;ecc 600, KOTOpbIH MO)l{HO npHMeHHTh .IJ:JI5I npoBepKH 

35 Ha HaJIHqHe norpeIIIHOCTeH HJIH HeHcnpaBHOCTeH nyTeM cpaBHeHH5I ou;eHOK ¢a303aBHCHMhIX 

CBOHCTB, onpe,r:i:eJI5IeM1>rx pacxo,r:i:oMepoM KopHOJIHca, co cKoppeKTHpoBaHHhIMH 

¢a3o3aBHCHMhIMH CBOHCTBaMH, onpe,r:i:eJI5IeMhIMH B npou;ecce 500B. CornacoBaHHOCTh 

¢a303aBHCHMhIX CBOHCTB, onpe,r:i:eJI5IeMhIX .IJ:BYM5I pa3HhIMH cnoco6aMH, MO)l{eT 

o6ecneqHBaTh noKa3aHHe, qTo pacxo,r:i:oMep KopHOJIHca H pacxo,r:i:oMep nepeMeHHoro 
40 nepena,r:i:a ,r:i:aBJieHH5I pa6oTaIOT Ha,r:i:Jie)KaII(HM o6pa30M. 

KaK H3JIO)KeHo B CB5I3H c ¢Hr.5A H 5B, pacxo,r:i:oMep KopHOJIHca H pacxo,r:i:oMep 

nepeMeHHOro nepena,r:i:a ,r:i:aBJieHH5I MO)l{HO HCnOJih30BaTh .IJ:JI5I onpe,r:i:eJieHH5I ¢a303aBHCHMhIX 

CBOHCTB, HanpHMep, MaCCOBoro pacxo,r:i:a, .IJ:JI5I COCTaBJI5IIOII(HX ¢a3 MHOro¢a3HOH 

45 TexHonorHqecKotI TeKyqetI cpe,r:i:1>r. IlpH npHMeHeHHH TaKoro npou;ecca, KaK npou;ecc 600, 

¢a303aBHCHMhie CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI MO)l{HO TaK)l{e 

onpe,r:i:eJI5ITh O.IJ:HHM pacxo,r:i:oMepoM KopHOJIHca, H ynoM5IHYThre ¢a3o3aBHCHMhre CBOHCTBa 

MO)l{HO cpaBHHBaTh c ¢a303aBHCHMhIMH CBOHCTBaMH, onpe,r:i:eJI5IeMhIMH c noMOII(hIO 

pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I. B o6meM, ecJIH KaK pacxo,r:i:oMep 
5° KopHOJIHca, TaK H pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I pa6oTaIOT Ha,r:i:Jie)KaII(HM 

o6pa30M, TO ¢a303aBHCHMhie CBOHCTBa 5IBJI5IIOTC5I O.IJ:HHaKOBhIMH, He3aBHCHMO OT 

npH6opoB, npHMeH5IeMhIX .IJ:JI5I onpe,r:i:eJieHH5I CBOHCTB. 

Ilo MeHhIIIetI Mepe, o,r:i:Ho Ka)l{ymeec5I npoMe)l{yToqHoe 3HaqeHHe, CB5I3aHHoe c 
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MHoro¢a3HOH TexHononiqecKotl TeKyqetl cpe,r:i:otl, onpe,r:i:emreTC5I Ha ocHoBe nepBoro 

Ka)l{yru;eroc5I CBOHCTBa (605). IIepBoe Ka)l{yru;eec5I CBOHCTBO 5IBJI5IeTC5I nepBbIM Ka)l{yilJ;HMC5I 

CBOHCTBOM, onHCaHHhIM BhIIIIe co CChIJIKOH Ha ¢Hr.SA. Ka)l{yru;eec5I npoMe)l{yToqHoe 

3HaqeHHe MO)l{eT 6hITh, HanpHMep, o6neMHOH .IJ:OJieH MHOro¢a3HOH TeXHOJIOrHqecKOH 

TeKyqetl cpe,r:i:hI. 06neMHa5I .IJ:OJI5I MO)l{eT 6hITh o6neMHOH ,r:i:onetl )l{H,r:i:KOCTH, KOTOpa5I 

xapaKTepH3yeT qacTh MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetl cpe,r:i:hI, KOTOpa5I He 

5IBJI5IeTC5I ra30M. 06neMHa5I .IJ:OJI5I MO)l{eT 6hITh TaK)l{e o6neMHOH ,r:i:onetl ra3a, KOTOpa5I 

xapaKTepH3yeT qacTh MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetl cpe,r:i:hI, KOTOpa5I 5IBJI5IeTC5I 

JO ra30M. 06neMHa5I .IJ:OJI5I 061>rqHo 5IBJI5IeTC5I 6e3pa3MepHbIM KOJIHqecTBeHHhIM napaMeTpOM, 

KOTOpbIH MO)l{HO Bbipa)l{aTh KaK npou;eHTHOe co,r:i:ep)l{aHHe. 06neMHYIO .IJ:OJIIO ra3a MO)l{HO 

TaK)l{e Ha31>IBaT1> ,r:i:onetl nycToT. EcJIH MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a 

co,r:i:ep)l{HT )KH.IJ:KOCTH H ra3hI, TO o6neMHhie .IJ:OJIH )KH.IJ:KOCTeH H ra30B COCTaBJI5IIOT B 

cyMMe 100%. B ,r:i:pyrHx BapHaHTax ocyru;ecrnneHH5I Ka)l{yru;Hec5I npoMe)l{yToqH1>re 3HaqeHH5I 
15 

MoryT 61>rT1> o6neMHhIM pacxo,r:i:oM MHoro¢a3HOH TeKyqetl cpe,r:i:1>r. 

B o,r:i:HoM BapHaHTe ocyru;ecTBJieHH5I Ka)l{yru;Hec5I npoMe)l{yToqH1>re 3HaqeHH5I 5IBJI5IIOTC5I 

Ka)l{yilJ;HMC5I o6neMHhIM pacxo,r:i:oM H Ka)l{yru;etlc5I o6neMHOH ,r:i:onetl )l{H,r:i:KOCTH H 

onpe,r:i:eJI5IIOTC5I Ha ocHoBe Ka)l{yru;eroc5I o6neMHoro MaccoBoro pacxo,r:i:a H Ka)l{yru;eilc5I 

20 o6neMHOH nJIOTHOCTH. Ka)l{yilJ;HHC5I o6neMHhIH pacxo.r:i: B M 3/c MO)l{HO onpe,r:i:eJI5ITh H3 

cne,r:i:yIOru;ero ypaBHeHH5I: 

25 

30 

35 

a 
a mm . 

vm =-a 

Pm 
Ka)l{yru;yIOC5I o6neMHYIO .IJ:OJIIO )KH.IJ:KOCTH, KOTOpa5I Bbipa)l{aeTC5I KaK npou;eHTHOe 

co,r:i:ep)l{aHHe, MO)l{HO onpe,r:i:eJI5ITh H3 cne,r:i:yIOru;ero ypaBHeHH5I, B KOTopoM p 1 5IBJI5IeTC5I 

ou;eHKOH nJIOTHOCTH )KH.IJ:KOH ¢a3hl MHoro¢a3HOH TeXHOJiornqecKOH TeKyqetI cpe,r:i:hl H Pg 
5IBJI5IeTC5I ou;eHKOH nJIOTHOCTH ra3oo6pa3HOH ¢a3hl MHOro¢a3HOH TeXHOJIOrHqecKOH 

TeKyqetI cpe,r:i:hl: 

LVFa:::: p; -pg ·100% = 100- GVFa 
P1 -pg 

Ou;eHKH nnoTHOCTeil )KH.IJ:KOCTH H ra3a MO)l{HO nonyqHTh TaK, KaK onHcaHo BhIIIIe 

OTHOCHTeJihHO onepau;HH 520. 
Ilo MeHhIIIeH Mepe, O.IJ:HO CKOppeKTHpOBaHHOe npoMe)l{yToqHoe 3HaqeHHe onpe,r:i:eJI5IeTC5I 

Ha OCHOBe npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM Ka)l{yilJ;HMC5I 

npoMe)l{yToqHhIM 3HaqeHHeM H CKOppeKTHpOBaHHhIMH npoMe)l{yToqHhIMH 

3HaqeHH5IMH (610). HanpHMep, cKoppeKTHpoBaHHhre npoMe)l{yToqH1>re 3HaqeHH5I MoryT 

40 61>rT1> cKoppeKTHpoBaHHOH o6neMHOH ,r:i:onetI )KH.IJ:KOCTH, LFVc (%), H/HJIH 

CKoppeKTHpOBaHHhIM o6neMHhIM pacxo,r:i:oM, v~' M 3
/c. B O.IJ:HOM KOHKpeTHOM BapHaHTe 

ocyru;ecTBJieHH5I CKOppeKTHpOBaHHhie npoMe)l{yToqHhie 3HaqeHH5I 5IBJI5IIOTC5I 

CKOppeKTHpOBaHHOH o6neMHOH .IJ:OJieH )KH.IJ:KOCTH H CKOppeKTHpOBaHHhIM o6neMHhIM 

45 pacxo,r:i:oM, KOTOphre CKOppeKTHpOBaHhI, HCXO.IJ:5I H3 Ka)l{yru;eilc5I o6neMHOH .IJ:OJIH )KH.IJ:KOCTH H 

Ka)l{yru;eroc5I o6neMHoro pacxo,r:i:a. 

IIpeo6pa3oBaHHe MO)l{eT npe,r:i:cTaBJI5ITh co6otI HeilpoHHYIO ceTh, noJIHHOM, cPYHKD;HIO HJIH 

npeo6pa3oBaHHe JII06oro ,r:i:pyroro THna, KOTopoe CB5I3hIBaeT Ka)l{yru;Hec5I npoMe)l{yTOqH1>re 

3HaqeHH5I H cKoppeKTHpoBaHHhre npoMe)l{yToqH1>re 3HaqeHH5I. B o6ru;eM, npeo6pa3oBaHHe 
50 Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM Ka)l{yilJ;HMC5I npoMe)l{yToqHhIM 3HaqeHHeM H 

CKOppeKTHpOBaHHhIMH npoMe)l{yToqHhIMH 3HaqeHH5IMH 5IBJI5IeTC5I npeo6pa30BaHHeM, 

OTJIHqaIOilJ;HMC5I OT npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM Ka)l{yilJ;HMC5I 

npoMe)l{yToqHhIM 3HaqeHHeM H CTeneHhIO BJia)KHOCTH, onHCaHHOH BhIIIIe B OTHOIIIeHHH 
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qmr.5A. KaK M3JIO)KeHO BhIIIIe, BeJIMqMHhI )l,JI5I BBO,r:i:a B rrpeo6pa30BaHMe MO)l{HO 

orpaHMqMBaTh M/MJIM cPMJibTpOBaTh. 0,r:i:HaKO, B HeKOTOpbIX BapHaHTax ocyru:ecTBJieHM5I 

rrpeo6pa30BaHM5I MoryT 6hITh O.IJ:MHaKOBhIMM. 

HetlpoHHYIO ceTh MJIM ,r:i:pyroe rrpeo6pa3oBaHMe MO)l{HO o6yqaTh c MCIIOJih30BaHMeM 

,r:i:aHHhIX, rronyqeHHhIX OT MHOro¢a3HOH TeKyqetl cpe,r:i:hI, .IJ:JI5I KOTOpOH M3BeCTHhI 3HaqeHM5I 

cocTaBJI5IIOIT(MX ¢a3. B o,r:i:HoM BapHaHTe ocyru:ecTBJieHM5I rrpeo6pa3oBaHMe 5IBJI5IeTC5I 

HeHpOHHOH ceThIO, KOTOpa5I rronyqaeT B KaqecTBe BXO.IJ:HhIX BeJIMqMH Ka)l{yll(yIOC5I 

o6neMHYIO .IJ:OJIIO )KM.IJ:KOCTM, Ka)l{yll(MHC5I o6neMHhIH pacxo,r:i:, ,r:i:aBJieHMe Ha BXO,r:i:e 

JO KOJie6aTeJihHO IIO.IJ:BM)l{HOH pacxo,r:i:oMepHOH Tpy6KM M pa3HOCTh ,r:i:aBJieHMH Ha KOJie6aTeJihHO 

IIO.IJ:BM)l{HOH pacxo,r:i:oMepHOH Tpy6Ke. HetlpOHHa5I ceTh ¢opMHpyeT CKOppeKTHpOBaHHYIO 

o6neMHYIO .IJ:OJIIO )KM.IJ:KOCTM M CKoppeKTHpOBaHHhIH o6neMHhIH pacxo,r:i: CMeCM. 

15 

Ilo MeHhllleH Mepe, O.IJ:HO ¢a303aBMCMMOe CBOHCTBO MHOro¢a3HOH TeXHOJIOrMqecKOH 

TeKyqetl cpe,r:i:hI orrpe,r:i:eJI5IIOT Ha OCHOBe CKOppeKTHpOBaHHOro rrpoMe)l{yToqHoro 

3HaqeHM5I (615). <Da303aBMCMMOe CBOHCTBO MO)l{eT 6hITh, HarrpHMep, MaCCOBhIM pacxo,r:i:oM 

WMJIII IIJIOTHOCThIO Hera3oo6pa3HOH II ra3oo6pa3HOH ¢a3 MHoro¢a3HOH TeKyqetl cpe,r:i:hI. 

HII)l{eIIpIIBe,r:i:eHHhre ypaBHeHII5I II05ICH5IIOT orrpe,r:i:eneHIIe ou;eHoK ¢a3o3aBIICIIMhIX MaccoBhIX 

pacxo,r:i:oB COCTaBJI5IIOIT(IIX ¢a3 MHoro¢a3HOH TeXHOJIOrIIqecKOH TeKyqetl cpe,r:i:hl Ha OCHOBe 

20 CKOppeKTIIpOBaHHOro o6neMHOro pacxo,r:i:a CMeCII II CKOppeKTIIpOBaHHOH o6neMHOH .IJ:OJIII 

)KII.IJ:KOCTII. 

25 

30 

35 

40 

45 

50 

CKoppeKTHpOBaHHYIO o6neMHYIO .IJ:OJIIO ra3oo6pa3HOH ¢a3hI, G vr ' Bbipa)l{aeMyIO KaK 

rrpou;eHTHoe co,r:i:ep)l{aHIIe, MO)l{HO orrpe,r:i:eJIIITh II3 

GVF" =100-LVF"o/o. 

<Da303aBIICIIMhIH o6neMHhIH pacxo.r:i: ra3oo6pa3HOH ¢a3hl B M
3 
/c MO)l{HO orrpe,r:i:eJIIITh II3 

HII)l{eIIpIIBe,r:i:eHHOro Bbipa)l{eHII5I, B KOTOpOM v~ 5IBJI5IeTC5I CKoppeKTIIpOBaHHhIM o6neMHhIM 

pacxo,r:i:oM CMeCII, KaK OIIIICaHO BhIIIIe B OTHOIIIeHIIII 3Tarra (525): 

V
0 = GVF 0 

·Ve. g m 

<Da303aBIICIIMhIH MaCCOBhIH pacxo.r:i: ra3oo6pa3HOH ¢a3hl MHOro¢a3HOH 

TeXHOJIOrIIqecKOH TeKyqetl cpe,r:i:hI MO)l{HO orrpe,r:i:eJI5ITh II3 cne,r:i:y10ru:ero ypaBHeHII5I: 

m; =Pg ·v; = Pgo ·sv;, 

r,r:i:e CKOppeKTIIpOBaHHhIH CTaH,r:i:apTHhIH o6neMHhIH pacxo.r:i: sv; ra3a rrpII 3a,r:i:aHHhIX 

cTaH,r:i:apTHhIX ycnoBII5IX TeMrrepaTyp1>r II ,r:i:aBJieHII5I, Kor,r:i:a ra3 IIMeeT IIJIOTHOCTh Pgo' 
3a,r:i:aeTC5I ypaBHeHIIeM 

c Pg c • 
svg = --vg 

Pgo 

<Da303aBIICIIMhIH MaCCOBhIH pacxo.r:i: MO)l{HO orrpe,r:i:eJI5ITh TaK)l{e .IJ:JI5I Hera3oo6pa3HhIX ¢a3 

MHOro¢a3HOH TeXHOJIOrIIqecKOH TeKyqetl cpe,r:i:hI (KaK .IJ:JI5I )KII.IJ:KOH CMeCII, TaK II .IJ:JI5I 

KOHKpeTHhIX )KII.IJ:KIIX KOMIIOHeHT). B rrpo,r:i:OJI)KeHIIe BhIIIIerrpIIBe,r:i:eHHoro rrpIIMepa, 

MHoro¢a3Ha5I TexHonorIIqecKa5I TeKyqa5I cpe,r:i:a co,r:i:ep)l{HT ra3006pa3HYIO ¢a3y II ,r:i:Be 

)KII.IJ:KIIe ¢a3hI. CKoppeKTIIpoBaHHhre 06neMH1>re pacxo,r:i:1>r (M
3
/c) )KII.IJ:KOH cMecII II 

KOHKpeTHhIX )KII.IJ:KIIX ¢a3 MO)l{HO orrpe,r:i:eJI5ITh II3 HII)l{eIIpIIBe,r:i:eHHOro ypaBHeHII5I, B 

KOTOpOM v~ 5IBJI5IeTC5I CKOppeKTIIpOBaHHhIM o6neMHhIM pacxo,r:i:oM, OIIIICaHHhIM BhIIIIe: 

LVF" 
v" = --·v" 

I lQQ m 
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v t2 = ( 1 - 1 ~10 } vi" = v t - v t1 . 

3aTeM ¢a303aBHCHMhIH MaCCOBhIH pacxo,r:i: nepBOH H BTOpOH )KH.IJ:KHX ¢a3 (H MaCCOBhIH 

pacxo,r:i: )KH.IJ:KOCTH) MO)l{HO onpe,r:i:eJIHTh H3 CJie,r:i:yIOII(HX ypaBHeHHH: 

m1' = P1vf 

mi'1 = P11Vf1 

mt2 = P12vt2 

Ou;eHKH ¢a3o3aBHCHMhIX CBOHCTB, onpe,r:i:emreMhIX Ha ocHoBe cKoppeKTHpoBaHHoro 

npoMe)l{yToqHoro 3HaqeHH5I Ha 3Tane (615), cpaBHHBaIOTC5I co CKOppeKTHpOBaHHhIM 

¢a303aBHCHMhIM CBOHCTBOM, OCHOBaHHhIM Ha CTeneHH BJia)KHOCTH H BTOpOM Ka)l{yII(eMC5I 

CBOHCTBe (620). CpaBHeHHe ou;eHOK ¢a303aBHCHMhIX CBOHCTB, KOTOphre onpe,r:i:eJI5IIOTC5I Ha 

ocHoBe ,r:i:aHHhIX H3 pacxo,r:i:oMepa KopHOJIHca, co cKoppeKTHpoBaHHhIMH ¢a3o3aBHCHMhIMH 

15 CBOHCTBaMH, KOTop1>re onpe,r:i:eJI5IIOTC5I Ha ocHoBe ,r:i:aHHhIX H3 pacxo,r:i:oMepa KopHOJIHca H 

20 

pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, no3BOJI5IeT ou;eHHTh, Ha.IJ:Jie)KaII(HM JIH 

o6pa30M pa6oTaIOT npH6op1>r. HanpHMep, ecJIH ¢a3o3aBHCHMhre CBOHCTBa cpaBHHBaIOT H 

onpe,r:i:eJI5IIOT aHaJIOrHqHhIMH, TO TaKOH pe3yJihTaT 061>rqHo noKa3hIBaeT, qTo pacxo,r:i:oMep 

KopHOJIHca H pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I pa6oTaIOT Ha.IJ:Jie)KaII(HM 

o6pa3oM. 

B1>rqHcJieHH5I, onHcaHHhre .IJ:JI5I pa3JIHqH1>rx BapHaHTOB ocymecTBJieHH5I, MoryT 

BhIIIOJIH5IThC5I H3MepHTeJihHhIM npeo6pa3oBaTeJieM pacxo,r:i:oMepa KopHOJIHca, 

B1>rqHcJIHTeJI1>HhIM ycTpoticTBOM, CB5I3aHHhIM c pacxo,r:i:oMepoM KopHOJIHca H/HJIH 

25 pacxo,r:i:oMepoM nepeMeHHOro nepena,r:i:a ,r:i:aBJieHH5I, HJIH noTOKOBhIM KOMnhIOTepoM HJIH 

B1>rqHcJIHTeJI1>HhIM ycTpoticTBOM, CB5I3aHHhIM c pacxo,r:i:oMepoM KopHOJIHca H/HJIH 

pacxo,r:i:oMepoM nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I. 

30 

BnrIIIe npHBe,r:i:eHo onHcaHHe HecKOJihKHX BapHaHTOB ocymecTBJieHH5I. TeM He MeHee, 

CJie,r:i:yeT noHHMaTh, qTo B03MO)l{H0 HCnOJIHeHHe pa3JIHqHhIX MO.IJ:HcPHKaD;HH. 

CooTBeTCTBeHHo, ,r:i:pyrHe BapHaHThI ocymecTBJieHH5I Haxo,r:i:5ITC5I B npe,r:i:enax o6neMa 

npHT5I3aHHH HH)l{enpHBe,r:i:eHHOH cPOPMYJihI H306peTeHH5I. 

<DopMyna H3o6peTeHH5I 

35 l. Cnoco6 onpe,r:i:eJieHH5I CBOHCTB MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, 

40 

45 

co,r:i:ep)l{aII(HH CJie,r:i:yIOII(He 3Tanhr: 

nponycKaIOT MHOro¢a3HYIO TeXHOJIOrHqecKyIO TeKyqyIO cpe,r:i:y no KOJie6aTeJihHO 

no,r:i:BH)l{HOH pacxo,r:i:oMepHotI Tpy6Ke H pacxo,r:i:oMepy nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I; 

BhI3hIBaIOT .IJ:BH)l{eHHe KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH; 

onpe,r:i:eJI5IIOT nepBoe Ka)l{yII(eec5I CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:hI Ha OCHOBe .IJ:BH)l{eHH5I KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH, npHqeM 

nepBoe Ka)l{ymeec5I CBOHCTBO npe,r:i:cTaBJI5IeT co6otI o,r:i:Ho, Bhr6paHHoe H3 Ka)l{ymeroc5I 

MaCCOBoro pacxo,r:i:a HJIH nJIOTHOCTH; 

onpe,r:i:eJI5IIOT, no MeHhIIIetI Mepe, o,r:i:Ho Ka)l{ymeec5I npoMe)l{yToqHoe 3HaqeHHe, 

COOTBeTCTBYIOII(ee MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:e, Ha OCHOBe nepBoro 

Ka)l{ymeroc5I CBOHCTBa, npHqeM 3TOT 3Tan BKJIIOqaeT B ce65I onpe,r:i:eneHHe nepBoro 

KpHTepH5I <Dpy,r:i:a, COOTBeTCTBYIOII(ero Hera3oo6pa3HOH ¢a3e MHoro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, H BTOporo KpHTepH5I <Dpy,r:i:a, COOTBeTCTBYIOII(ero 
50 ra3oo6pa3HOH ¢a3e MHOro¢a3HOH TeXHOJiornqecKOH TeKyqetI cpe,r:i:hl; H 

onpe,r:i:eJI5IIOT CTeneHh BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha 

OCHOBe npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 Ka)l{yII(HXC5I 

npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO BJia)KHOCTH, npHqeM 3TOT 3Tan BKJIIOqaeT B ce65I 
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onpe,r:i:enemie CTeneHH BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha 

OCHOBe npeo6pa30BaHH5I Me)K.IJ:Y nepBbIM H BTOpbIM KpHTepH5IMH <Dpy,r:i:a H CTeneHhIO 

BJia)KH OCTH; 

onpe,r:i:eJI5IIOT BTOpoe Ka)l{yll(eec5I CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:1>r c HcnoJih30BaHHeM pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, npHqeM BTopoe 

Ka)l{yll(eec5I CBOHCTBO 5IBJI5IeTC5I MaCCOBhIM pacxo,r:i:oM TaKOH MHOro¢a3HOH 

TexHonorHqecKotI TeKyqetI cpe,r:i:1>r, KaK cyxotI ra3; 

onpe,r:i:eJI5IIOT, no MeHhIIIeH Mepe, O.IJ:HO ¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH 

JO TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I 

CBOHCTBa. 

15 

20 

2. Cnoco6 no n.1, B KOTopoM MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I 

BJia)l{HbIM ra30M. 

3. Cnoco6 no n.1, B KOTOpOM CTeneHh BJia)KHOCTH 5IBJI5IeTC5I napaMeTpOM JloKxapTa­

MapTHHeJIJIH. 

4. Cnoco6 no n.1, B KOTopoM pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I 5IBJI5IeTC5I 

H3MepHTeJihHOH ,r:i:Ha¢parMotI pacxo,r:i:oMepa. 

5. Cnoco6 no n.1, ,r:i:onoJIHHTeJihHO co,r:i:ep)l{all(HH cne,r:i:yIOIT(He 3Tanh1: 

HcnoJih3YIOT npeo6pa3oBaHHe .IJ:JI5I onpe,r:i:eneHH5I, no MeHhIIIetI Mepe, o,r:i:Horo 

CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I H3 Ka)l{yll(HXC5I npoMe)l{yToqHhIX 

3HaqeHHH; 

onpe,r:i:eJI5IIOT, no MeHhIIIeH Mepe, O.IJ:HO ¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeKyqetI 

cpe,r:i:hI Ha OCHOBe CKOppeKTHpOBaHHhIX npoMe)l{yToqHhIX 3HaqeHHH; H cpaBHHBaIOT 
25 

¢a303aBHCHMhie CBOHCTBa ¢a3hl MHOro¢a3HOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhie Ha OCHOBe 

CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I, c ¢a303aBHCHMhIMH CBOHCTBaMH 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIMH Ha OCHOBe CTeneHH 

BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I CBOHCTBa. 

30 

35 

40 

45 

6. Cnoco6 no n.l, B KOTopoM 3Tan onpe,r:i:eneHH5I, no MeHhIIIetI Mepe, o,r:i:Horo 

¢a303aBHCHMOro CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe 

CTeneHH BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I CBOHCTBa 3aKJIIOqaeTC5I B TOM, qTo 

onpe,r:i:eJI5IIOT MaCCOBhIH pacxo,r:i: ra30BOH ¢a3hl MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:1>r. 

7. Cnoco6 no n.1, B KOTopoM npeo6pa3oBaHHe 5IBJI5IeTC5I HetipoHHOH ceThIO. 

8. Pacxo,r:i:oMep, co,r:i:ep)l{all(HH 

KOJie6aTeJihHO no,r:i:BH)l{HYIO pacxo,r:i:oMepHyIO Tpy6Ky, npH 3TOM pacxo,r:i:oMepHa5I Tpy6Ka 

BhIITOJIHeHa c B03MO)l{HOCThIO BMell(eHH5I MHOro¢a3HOH TeKyqetI cpe,r:i:1>r; 

B036y,r:i:HTeJih, coe,r:i:HHeHHhIH c pacxo,r:i:oMepHOH Tpy6KOH H BhIITOJIHeHHhIH c 

B03MO)l{HOCThIO Bhl30Ba .IJ:BH)l{eHH5I pacxo,r:i:oMepHOH Tpy6KH TaKHM o6pa30M, qTo6hI 

pacxo,r:i:oMepHa5I Tpy6Ka coBepIIIaJia Kone6aHH5I; 

,r:i:aTqHK, coe,r:i:HHeHHhIH c pacxo,r:i:oMepHOH Tpy6KOH H BhIITOJIHeHHhIH c B03MO)l{HOCThIO 

cqHThIBaHH5I .IJ:BH)l{eHH5I pacxo,r:i:oMepHOH Tpy6KH H ¢opMHpOBaHH5I CHrHaJia ,r:i:aTqHKa; H 

KOHTpOJIJiep .IJ:JI5I nonyqeHH5I CHrHaJia ,r:i:aTqHKa H BhIITOJIHeHHhIH c B03MO)l{HOCThIO 

onpe,r:i:eJieHH5I nepBoro Ka)l{yll(eroc5I CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:hI Ha OCHOBe .IJ:BH)l{eHH5I KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH, npHqeM 

nepBoe Ka)l{yru:eec5I CBOHCTBO npe,r:i:cTaBJI5IeT co6otI o,r:i:Ho, Bhr6paHHoe H3 Ka)l{yru:eroc5I 

50 MaCCOBoro pacxo,r:i:a HJIH nJIOTHOCTH; 

onpe,r:i:eneHH5I, no MeHhIIIetI Mepe, o,r:i:Horo Ka)l{yru:eroc5I npoMe)l{yToqHoro 3HaqeHH5I, 

COOTBeTCTBYIOIT(ero MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:e, Ha OCHOBe nepBoro 

Ka)l{yru:eroc5I CBOHCTBa, npHqeM .IJ:JI5I onpe,r:i:eneHH5I, no MeHhIIIetI Mepe, o,r:i:Horo Ka)l{yru:eroc5I 
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npoMe)l{yToqHoro 3Haqemrn, COOTBeTCTBYIOII(ero MHOro¢a3HOH TeXHOJIOniqecKOH TeKyqetI 

cpe,r:i:e, Ha OCHOBe nepBoro Ka)l{yII(eroc5I CBOHCTBa, KOHTpOJIJiep BhIITOJIHeH c B03MO)l{HOCThIO 

onpe,r:i:enemrn nepBoro Kp1nep1rn <Dpy,r:i:a, cooTBeTCTBYIOII(ero Hera3006pa3HOH ¢a3e 

MHOro¢a3HOH TeXHOJIOniqecKOH TeKyqetI cpe,r:i:hI, H BTOporo KpHTepH5I <Dpy,r:i:a, 

COOTBeTCTBYIOII(ero ra3oo6pa3HOH ¢a3e MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:1>r; H 

onpe,r:i:eJieHH5I CTeneHH BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha 

OCHOBe npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 Ka)l{yII(HXC5I 

npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO BJia)KHOCTH, npHqeM qTo6hI onpe,r:i:eJIHTh CTeneHh 

JO BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe npeo6pa30BaHH5I 

15 

Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 Ka)l{yII(HXC5I npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO 

BJia)KHOCTH, KOHTpOJIJiep BhIITOJIHeH c B03MO)l{HOCThIO onpe,r:i:eJieHH5I CTeneHH BJia)KHOCTH 

MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe npeo6pa30BaHH5I Me)K.IJ:Y 

nepBbIM H BTOpbIM KpHTepH5IMH <Dpy,r:i:a H CTeneHhIO BJia)KHOCTH, 

nonyqeHH5I BTOporo Ka)l{yII(eroc5I CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:hI, npH 3TOM BTOpoe Ka)l{yII(eec5I CBOHCTBO onpe,r:i:eJI5IIOT c HCnOJih30BaHHeM 

pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, npHqeM BTopoe Ka)l{yII(eec5I CBOHCTBO 

5IBJI5IeTC5I MaCCOBhIM pacxo,r:i:oM TaKOH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hl, KaK 

20 cyxotI ra3; 

25 

onpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, O.IJ:HOro ¢a303aBHCHMOro CBOHCTBa MHoro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)l{yII(eroc5I 

CBOHCTBa. 

9. Pacxo,r:i:oMep no n.8, B KOTopoM MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a 

5IBJI5IeTC5I BJia)l{HbIM ra30M. 

10. Pacxo,r:i:oMep no n.8, B KOTopoM cTeneHh BJia)KHOCTH 5IBJI5IeTC5I napaMeTpoM 

JloKxapTa-MapTHHeJIJIH. 

11. Pacxo,r:i:oMep no n.8, B KOTopoM pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I 

30 5IBJI5IeTC5I H3MepHTeJihHOH ,r:i:Ha¢parMOH pacxo,r:i:oMepa. 

12. Pacxo,r:i:oMep no n.8, B KOTOpOM KOHTpOJIJiep ,r:i:onoJIHHTeJihHO BhIITOJIHeH c 

B03MO)l{HOCThIO 

HCnOJih30BaHH5I npeo6pa30BaHH5I .IJ:JI5I onpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, O.IJ:HOro 

CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I H3 Ka)l{yII(HXC5I npoMe)l{yToqHhIX 
35 3HaqeHHH; 

onpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, O.IJ:HOro ¢a303aBHCHMOro CBOHCTBa MHOro¢a3HOH 

TeKyqetI cpe,r:i:hl Ha OCHOBe CKOppeKTHpOBaHHhIX npoMe)l{yToqHhIX 3HaqeHHH; H 

cpaBHeHH5I ¢a303aBHCHMhIX CBOHCTB ¢a3hl MHOro¢a3HOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIX 

40 Ha OCHOBe CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I, c ¢a303aBHCHMhIMH 

CBOHCTBaMH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIMH Ha OCHOBe 

CTeneHH BJia)KHOCTH H BTOporo Ka)l{yII(eroc5I CBOHCTBa. 

13. Pacxo,r:i:oMep no n.8, B KOTopoM, qT061>r onpe,r:i:eJI5ITh, no MeHhIIIetI Mepe, o,r:i:Ho 

¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe 
45 CTeneHH BJia)KHOCTH H BTOporo Ka)l{yII(eroc5I CBOHCTBa, KOHTpOJIJiep BhIITOJIHeH c 

B03MO)l{HOCThIO onpe,r:i:eJieHH5I MaCCOBoro pacxo,r:i:a ra3oo6pa3HOH ¢a3hl MHOro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI. 

14. lfaMepHTeJihHhIH npeo6pa3oBaTeJih pacxo,r:i:oMepa .IJ:JI5I npHMeHeHH5I c Kone6aTeJihHO 

50 no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KOH, CB5I3aHHOH c pacxo,r:i:oMepoM nepeMeHHOro nepena,r:i:a 

,r:i:aBJieHH5I TaKHM o6pa30M, qTo MHoro¢a3Ha5I TexHonorHqecKa5I TeKyqa5I cpe,r:i:a npoxo,r:i:HT 

no Kone6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHotI Tpy6Ke H pacxo,r:i:oMepy nepeMeHHoro 

nepena,r:i:a ,r:i:aBJieHH5I, npH 3TOM H3MepHTeJihHhIH npeo6pa3oBaTeJih pacxo,r:i:oMepa co,r:i:ep)l{HT, 
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no MeHhllleH Mepe, O.IJ:HO ycTpOHCTBO ,r:i:mr o6pa6oTKH ,r:i:aHHhIX H 3anOMHHaIOIT(ee 

ycTpOHCTBO, npHqeM 3anOMHHaIOIT(ee ycTpOHCTBO xpaHHT KOMaH.IJ:hI )l,JI5I npe,r:i:nHCaHH5I, no 

MeHhllleH Mepe, O.IJ:HOMY ycTpOHCTBY )l,JI5I o6pa6oTKH ,r:i:aHHhIX: 

BhI3hIBaTh .IJ:BH)l{eHHe KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH, npHqeM 

KOJie6aTeJihHO no,r:i:BH)l{Ha5I pacxo,r:i:oMepHa5I Tpy6Ka BhIITOJIHeHa c B03MO)l{HOCThIO 

BMell(eHH5I MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:1>r; 

onpe,r:i:eJI5ITh nepBoe Ka)l{yll(eec5I CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti 

cpe,r:i:hI Ha OCHOBe .IJ:BH)l{eHH5I KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH, npHqeM 

JO nepBoe Ka)l{yll(eec5I CBOHCTBO npe,r:i:cTaBJI5IeT co6oti O.IJ:HO, BhI6paHHOe H3 Ka)l{yll(eroc5I 

15 

MaCCOBoro pacxo,r:i:a HJIH nJIOTHOCTH; 

onpe,r:i:eJI5ITh, no MeHhIIIeti Mepe, o,r:i:Ho Ka)l{yru:eec5I npoMe)l{yToqHoe 3HaqeHHe, 

COOTBeTCTBYIOIT(ee MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:e, Ha OCHOBe nepBoro 

Ka)l{yru:eroc5I cBoticrna, npHqeM .IJ:JI5I onpe,r:i:eneHH5I, no MeHhIIIeti Mepe, o,r:i:Horo Ka)l{yru:eroc5I 

npoMe)l{yToqHoro 3HaqeHH5I, COOTBeTCTBYIOIT(ero MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti 

cpe,r:i:e, Ha OCHOBe nepBoro Ka)l{yll(eroc5I CBOHCTBa, KOMaH.IJ:hI co,r:i:ep)l{aT KOMaH.IJ:hI .IJ:JI5I 

npe,r:i:nHCaHH5I ycTpOHCTBY )l,JI5I o6pa6oTKH ,r:i:aHHhIX onpe,r:i:eJI5ITh nepBbIH KpHTepHH <Dpy,r:i:a, 

COOTBeTCTBYIOIT(HH Hera3oo6pa3HOH ¢a3e MHoro¢a3HOH TeXHOJiornqecKOH TeKyqeti cpe,r:i:hl, 

20 H BTOpOH KpHTepHH <Dpy,r:i:a, COOTBeTCTBYIOIT(HH ra3oo6pa3HOH ¢a3e MHoro¢a3HOH 

TeXHOJiornqecKOH TeKyqeti cpe,r:i:hl; H 

onpe,r:i:eJI5ITh CTeneHh BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI Ha 

OCHOBe npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhllleH Mepe, O.IJ:HHM H3 Ka)l{yll(HXC5I 

npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO BJia)KHOCTH, npHqeM .IJ:JI5I onpe,r:i:eJieHH5I CTeneHH 
25 

BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI Ha OCHOBe npeo6pa30BaHH5I 

Me)l{,r:i:y, no MeHhllleH Mepe, O.IJ:HHM H3 Ka)l{yll(HXC5I npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO 

BJia)KHOCTH, KOMaH.IJ:hI co,r:i:ep)l{aT KOMaH.IJ:hI .IJ:JI5I npe,r:i:nHCaHH5I ycTpOHCTBY .IJ:JI5I o6pa6oTKH 

,r:i:aHHhIX onpe,r:i:eJI5ITh CTeneHh BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI 

30 Ha OCHOBe npeo6pa30BaHH5I Me)K.IJ:Y nepBbIM H BTOpbIM KpHTepH5IMH <Dpy,r:i:a H CTeneHhIO 

BJia)KH OCTH; 

nonyqaTh BTOpoe Ka)l{yll(eec5I CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI, 

npHqeM BTOpoe Ka)l{yll(eec5I CBOHCTBO onpe,r:i:eJI5IeTC5I c HCnOJih30BaHHeM pacxo,r:i:oMepa 

nepeMeHHOro nepena,r:i:a ,r:i:aBJieHH5I, npHqeM BTOpoe Ka)l{yll(eec5I CBOHCTBO 5IBJI5IeTC5I 
35 MaCCOBhIM pacxo,r:i:oM TaKOH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI, KaK cyxotl ra3; 

onpe,r:i:eJI5ITh, no MeHhllleH Mepe, O.IJ:HO ¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hl Ha OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I 

CBOHCTBa. 

40 15. lfaMepHTeJihHhIH npeo6pa30BaTeJih no n.14, B KOTOpOM MHOro¢a3Ha5I 

TeXHOJIOrHqecKa5I TeKyqa5I cpe,r:i:a 5IBJI5IeTC5I BJia)l{HhIM ra30M. 

16. I13MepHTeJihHhIH npeo6pa30BaTeJih no n.14, B KOTOpOM CTeneHh BJia)KHOCTH 5IBJI5IeTC5I 

napaMeTpOM JloKxapTa-MapTHHeJIJIH. 

17. I13MepHTeJihHhIH npeo6pa3oBaTeJih no n.14, B KOTopoM, qT061>r onpe,r:i:eJI5ITh, no 
45 MeHhllleH Mepe, O.IJ:HO ¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti 

cpe,r:i:hI Ha OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I CBOHCTBa, KOMaH.IJ:hI 

co,r:i:ep)l{aT KOMaH.IJ:hI .IJ:JI5I npe,r:i:nHCaHH5I ycTpOHCTBY .IJ:JI5I o6pa6oTKH ,r:i:aHHhIX onpe,r:i:eJI5ITh 

MaCCOBhIH pacxo,r:i: ra30BOH ¢a3hl MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI. 

50 
18. CHcTeMa onpe,r:i:eJieHH5I CBOHCTB MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI, 

co,r:i:ep)l{all(a5I 

KOJie6aTeJihHO no,r:i:BH)l{HYIO pacxo,r:i:oMepHyIO Tpy6Ky, BhIITOJIHeHHYIO c B03MO)l{HOCThIO 

BMell(eHH5I MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:1>r; 
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pacxo,r:i:oMep nepeMeHHoro nepena,r:i:a ,r:i:aBJiemrn, cmnaHHhIH c Kone6aTeJihHO 

no,r:i:BIDKHOH pacxo,r:i:oMepHOH Tpy6KoH; H 

no MeHhIIIeH Mepe, O.IJ:HO ycTpOHCTBO ,r:i:mr o6pa6oTKH ,r:i:aHHhIX, BhIITOJIHeHHOe c 

B03MO)l{HOCThIO 

Bhl30Ba .IJ:BH)l{eHH5I KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH; 

onpe,r:i:eJieHH5I nepBoro Ka)l{yll(eroc5I CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:hI Ha OCHOBe .IJ:BH)l{eHH5I KOJie6aTeJihHO no,r:i:BH)l{HOH pacxo,r:i:oMepHOH Tpy6KH, npHqeM 

nepBoe Ka)l{yru:eec5I CBOHCTBO npe,r:i:cTaBJI5IeT co6otI o,r:i:Ho, Bhr6paHHoe H3 Ka)l{yru:eroc5I 

JO MaCCOBoro pacxo,r:i:a HJIH nJIOTHOCTH; 

15 

onpe,r:i:eneHH5I, no MeHhIIIetI Mepe, o,r:i:Horo Ka)l{yru:eroc5I npoMe)l{yToqHoro 3HaqeHH5I, 

COOTBeTCTBYIOIT(ero MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:e, Ha OCHOBe nepBoro 

Ka)l{yru:eroc5I CBOHCTBa, npHqeM .IJ:JI5I onpe,r:i:eneHH5I, no MeHhIIIetI Mepe, o,r:i:Horo Ka)l{yru:eroc5I 

npoMe)l{yToqHoro 3HaqeHH5I, COOTBeTCTBYIOIT(ero MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:e, Ha OCHOBe nepBoro Ka)l{yll(eroc5I CBOHCTBa, no MeHhIIIeH Mepe, O.IJ:HO ycTpOHCTBO .IJ:JI5I 

o6pa6oTKH ,r:i:aHHhIX BhIITOJIHeHO c B03MO)l{HOCThIO onpe,r:i:eJieHH5I nepBoro KpHTepH5I <Dpy,r:i:a, 

COOTBeTCTBYIOIT(ero Hera3oo6pa3HOH ¢a3e MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, 

H BTOporo KpHTepH5I <Dpy,r:i:a, COOTBeTCTBYIOIT(ero ra3oo6pa3HOH ¢a3e MHoro¢a3HOH 

20 TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:1>r; H 

25 

onpe,r:i:eJieHH5I CTeneHH BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hl Ha 

OCHOBe npeo6pa30BaHH5I Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 Ka)l{yll(HXC5I 

npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO BJia)KHOCTH, qTo6hI onpe,r:i:eJI5ITh CTeneHh 

BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe npeo6pa30BaHH5I 

Me)l{,r:i:y, no MeHhIIIeH Mepe, O.IJ:HHM H3 Ka)l{yll(HXC5I npoMe)l{yToqHhIX 3HaqeHHH H CTeneHhIO 

BJia)KHOCTH, no MeHhIIIeH Mepe, O.IJ:HO ycTpOHCTBO .IJ:JI5I o6pa6oTKH ,r:i:aHHhIX BhIITOJIHeHO c 

B03MO)l{HOCThIO onpe,r:i:eJieHH5I CTeneHH BJia)KHOCTH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:hI Ha OCHOBe npeo6pa30BaHH5I Me)K.IJ:Y nepBbIM H BTOpbIM KpHTepH5IMH <Dpy,r:i:a H 

30 CTeneHhIO BJia)KHOCTH; 

35 

nonyqeHH5I BTOporo Ka)l{yru:eroc5I CBOHCTBa MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI 

cpe,r:i:1>r, onpe,r:i:eJI5IeMoro c HcnoJih30BaHHeM pacxo,r:i:oMepa nepeMeHHoro nepena,r:i:a ,r:i:aBJieHH5I, 

npHqeM BTOpoe Ka)l{yll(eec5I CBOHCTBO 5IBJI5IeTC5I MaCCOBhIM pacxo,r:i:oM TaKOH MHOro¢a3HOH 

TexHonorHqecKotI TeKyqetI cpe,r:i:1>r, KaK cyxotI ra3; 

onpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, o,r:i:Horo ¢a303aBHCHMOro CBOHCTBa MHOro¢a3HOH 

TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI Ha OCHOBe CTeneHH BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I 

CBOHCTBa. 

19. CHcTeMa no n.18, B KOTOpOH, no MeHhIIIeH Mepe, O.IJ:HO ycTpOHCTBO .IJ:JI5I o6pa6oTKH 

40 ,r:i:aHHhIX ,r:i:onoJIHHTeJihHO BhIITOJIHeHO c B03MO)l{HOCThIO 

HCnOJih30BaHH5I npeo6pa30BaHH5I .IJ:JI5I onpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, O.IJ:HOro 

CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I H3 Ka)l{yll(HXC5I npoMe)l{yToqHhIX 

3HaqeHHH; 

onpe,r:i:eJieHH5I, no MeHhIIIeH Mepe, O.IJ:HOro ¢a303aBHCHMOro CBOHCTBa MHOro¢a3HOH 
45 TeKyqetI cpe,r:i:hI Ha OCHOBe CKOppeKTHpOBaHHhIX npoMe)l{yToqHhIX 3HaqeHHH; H 

cpaBHeHH5I ¢a303aBHCHMhIX CBOHCTB ¢a3hl MHOro¢a3HOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIX 

Ha OCHOBe CKOppeKTHpOBaHHOro npoMe)l{yToqHoro 3HaqeHH5I, c ¢a303aBHCHMhIMH 

CBOHCTBaMH MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqetI cpe,r:i:hI, onpe,r:i:eJI5IeMhIMH Ha OCHOBe 

50 CTeneHH BJia)KHOCTH H BTOporo Ka)l{yll(eroc5I CBOHCTBa. 

20. CHcTeMa no n.18, B KOTOpOH nepBoe Ka)l{yll(eec5I CBOHCTBO co,r:i:ep)l{HT Ka)l{yll(HHC5I 

MaCCOBhIH pacxo,r:i: H BTOpoe Ka)l{yru:eec5I CBOHCTBO co,r:i:ep)l{HT MaCCOBhIH pacxo,r:i: 

MHoro¢a3HOH TexHonorHqecKotI TeKyqetI cpe,r:i:1>r KaK cyxoro ra3a. 

Grp.: 31 
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21. CHcTeMa no n.18, B KOTOpOH, qTo6hI onpe,r:i:emITh, no MeHhIIIeH Mepe, O.IJ:HO 

¢a303aBHCHMOe CBOHCTBO MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI Ha OCHOBe 

CTeneHH BJia:IKHOCTH H BTOporo Ka)Kyll(eroc5I CBOHCTBa, no MeHhIIIeH Mepe, O.IJ:HO ycTpOHCTBO 

.IJ:JI5I o6pa6oTKH ,r:i:aHHhIX BhIITOJIHeHO c B03MO)KHOCThIO onpe,r:i:eJieHH5I MaCCOBoro pacxo,r:i:a 

ra3oo6pa3HOH ¢a3hl MHOro¢a3HOH TeXHOJIOrHqecKOH TeKyqeti cpe,r:i:hI. 

Grp.: 32 
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OnpeAenITTb, no MeHbWeM Mepe, OAHO 
Ka1KYU¥1ecR npoMeiKyTO'IHOe 3HaYeHHe, 
COOTBeTCTBYIOLljee MHOr0$13HOlii 
TeXHOJlOrH'lecKoM TeKYl.feM cpeAe, Ha 
ocHoee nepeoro KalK)llljerocR ceoi1crsa 

npeA011KTb, no MeHbWeH Mepe, OAHO 
CKOppeKTHpoeaHHoe npoM0lKYTO'IHOe 3Ha40HH 
Ha OCHOBe npeo6paaoeaHHR CBll3H M0JKAY 

KaJKYU\HMHCR npoMeJKYTO'lHblMH 3Ha4eHHRMH " 
KOppe<rnpoeaHHblMH npOM6lilyT04HblMH 
Ha40HHRMH 

OnpeAenITTb, no MeHbweM Mepe. OAHY 
04eHKY <j>a303aBlolClolMOro CBOMCTBa 
MHOTO$a3HOM TeK)l'leJ;l cpE!.Qbl Ha OCHOBe 
c~oppeKrnpoeaHHoro npoMe>KyTOYHoro 
3Ha'leHlolR 

eHKlol a3038BllCl!MbJX 
CBOMCTB QJS3bl MHOro¢a3HOti Te1<Y4eM 
cpeAbl, onpe.QenAeMble Ha ocHoee 
CKOppeKTl!pOBaHHOro npoMeiKyTO'IHoro 
3Ha'IBHllR, c ¢a303aBllCl!MbJMlol 
ceoJ;lcreaM11, onpeAenReMblMll Ha 
ocHOBe creneHI! enalKHOCTll 11 BToporo 
Ka erocR CBOMCT 
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