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Bt43HAqEHHfl 3ATANbHOTO KOMNNEKCHOTO
NOKASH14KA RKOCTI MOPO3I{BA

Se,q,rexxo T,f., acnipaxr,
Cxopverxo T.A,, x,r.x., .qoqeHT,
IlyxnnxA, F., acncrenr
Haqionanrnnil yniaepcurer xapqoBrx rexsonoriI

xapuyeanni cyracHoi n$EVHtA nv-
uaerbcq aKryanbHoto npo6neva ar-
nyqeHHfl qyrpy is rpa4rl1iilurx npo-

4yrria i saMiHa iloro Hrgurora-

TeHLlil MOpO3ilBa.

Bpaxosyrovr,r KoMnneKcHy esaeuogiro op-
TaHonenruqHhx i disrro-xir',liqHilx noxa3Hhrie
Ha cnoxileqi eracrilsocri npoAyKTy Bt4HilKae

neo6xiAHicru crBopeHHfl e4uHoi cl4creMil
ouiHtoaaHHq fi oro srocri.

,ffn oqiHoaauHq cxocri Mopo3uBa 3acro-
coBaHo eararsnuil rounnercuufi noKa3HilK
flKocri, Br43Ha,{eHHq nroro 6a3yerbcff Ha nphH-
qrnax reaniMerpii [1 ,2,5,7].

3arananuia rovnrercHufr noKa3HuK MoxHa
npe4craBilTr4 nr cyrynuicru pigHr4x qricHt4x xa-
paKTepilcl4K: xaprosoi ra eneprerrrHoi

rlinuocri (K1); opraHonenruqnoi oqiHru (Kr);

Qieuro-xiwivnux (K.) ra rrrirpo6iororivnux no-

rasHurie (K4). lepapxivne gepeao oqiHru

nrocri lrropoeuBa npe,4craBneno na Prc.1.
Hayroa4nvu xa$e4pu rexHororii uoloxa i

MonoqHilx npo,qyrrie HaqioHalunoro yuiaep-

cilrery xapqoBux rexHororifi 6ynra pospo6nen i

Hoai peqenrypil Mopo3ilBa Ha ocHosi Mopo3t4-

Ba HexrpHoro s Qpyrrosoro (apasor Ns1) [3],
ga sKvtuu erpo6neni 4ocni4ri spaern.,0.nr no-
KpaqaHH9 faMil opfaHonenTilqHilx noKa3HrKtB

i nagauHn [poAyKTy np[eMHoro MoroqHoro

ropifi Huwr,r rlyxposauiuurravu.
Moposreo - Hafi6inuu nouupeHufi s6rrtail

eavopoxeurfi Aecepr, cono4ricru Rroro o6y-
MoBroerbcfl HaseHicro qyrpy. [yrop ne
TrnbKil HaAae npo.qyKTy cono.qKoro cMaKy, ane
fi 6epe yvacru y Qopr'rryaanni Qiorro-xiruivnux
norasHilxie Mopo3ilBa. Toruy sauina qyxpy
nigcono4xyeavev (gpyrrosoro) BaroMo
BnrilBae na QopvyaanHe crpyKrypil i roscuc-
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Kounlercruil noKagHuK Rrocri, K6

Prc. 1 lepapxirHe.qepeeo oqiHrn qrocri Moposnea

.MOIOqHA nPOMI4CJIOB|CTb" Ne6(21) / 2005 45



S
6

J

7s
F

o-
i:

<d

0n

80

70

60

50

40

30

20

10

0

*"C s s& a& g) -*9 g9

3pa30K

Pwc 2.3aranaHa opraHoflenrilqHa oqiHra pi3Ht4x 3pa3K

MOpo3t4Ba

4ocri4xyaaHoro npoAyKry (r/100r); 4,9, 4 - rennoBa eHepflc' ulo

ah.flirqerucq npil cnanoBaHHi 1r ai4noeiAHo 6inrie, xupie i eyueeogte

(***iurorr, 
noKa3HilK xapqoeoi ra eneprernrnoi qiHnocri Anff Kox-

Horo 3pa3Ka po3paxoByBanu 3a QopMyn0lo:

E, )I{, B,
K,,= Mu . + + M. . #* M"' #* t1 ' -"i-;(3)

b6o, a6ot D6o, Eu*

,4e M6 =0,4; M* =0,2; M, =0,3, M. =0,1 - KoeQiuieHril BaroMocrl

roxnoi 3 rpyn noKa3Hilrie, elgnoeiAHo 6inrie, xupiB, ByrneBoAlB ra

eHepreruvHoi t-liHHocri ;

61, X;, B;,, E; - a6colorHe 3HaqeHHff i-ro epasra' a caMe MacoBa

qacrxa 6irrle, xupie, eymeaogie ra euepreruqHoi tliHHocri eiAnoaiAHo:

56u3, X6as, Bi6u., E6.. - 3HaLleHHF eiAnoeiAHoro 6asoeoro 3pa3Ka

(roHrporr).
Pesylurarn po3paxyHKy xapvoeoi ra eHeprerhHttoi uiHnocri Ars

pisHrx spasria Mopo3ilBa HaBeAeHo e Ta6nrqi 1 '

OpraHolenrn'lHa oqiFlra xapaKrepn3yerbce KoMnneKcoM raKilx no-

rasHt4rie FK cMaK i sanax, crpyKTypa i roHcucreHqin, ronip I soeHiuHifi

BtA-:ilflp,[1 0]. OLIIH]oeaHHfl Mopo3ilBa 3a BKa3aHhMt/ xapaKrepilcrilKa-

w nporoArn, sa 100-6anunoro ttlKaroo s posnoAinoll 6arie sa ra-

TefoplflM14:
o cuar i sanax 60

' crPYKrYPa i roHcilcreHuiq 30

. Konip i soeHiulHiil euurg 10

Kouuercuuil noKa3HilK opraHorenruqHoi ouiHrn AnF l-ro 3pa3Ka

po3paxoByBan!4 3a HacrynHtlv pieHnHunv:

C. Kou,
Kr, = M" ' ;- 1M"o" '

L 6o, Kouu*

Kon,
+ M.-- . 

-;$)
Kottu*

cMaKy Ao cKnaAy Mopo3hBa s $pyrrosoto 6yrn see'qeHi HarypanbHl

cMaKo-apoMarrvHi inrpegieHTu. nocilnoBavi ctrrary:

o cyxhx eePiurie (spasor Ns2);

. HarypaJtbHoTo MoJloKa (spaeor Ns3);

. HarypanbHilx sepuris (spasor Ne4);

. BepuKoBofo r'aacla (spasor Ne5),

. BepuKrB 3 AoAaBaHHrM sauiriny (spasor Ne6)'

3a roHrponu o6paru Mopo3llBo BepuKoBe (sa uacuvHoto peuen-

ryporo) [B] ra r'rroposraeo BepuKoBe s Qpyrrosoto (AerlapauifrHuil na-

reHr YroaiHvt Ns36349) [3]. AocnigxeHHq 3a3HaeeHux 3pa3KlB np0Bo-

Annn 3a AonoMororo pospo6neHoi cucreun oulHril crocri'

Marel,laril'lHe pieHnHun HynboBoro pieHn vae BufrlflA:

Ko= ko '(M,'K"+ Mr'Kri+ Mr'K.,); (1)

Ae K0 - 3afaflbsufr rovnlercHilil noragHux qrocri;

M1=0,4,M2=0,3,M3=0,3-roe0iuieHrraearoMocrieianoeiAHoirpy-

nil nora3Hilrie rrocri nepuoro pieHn: Kl; K2i K3i Ka

Xapvoey uiHHicru npoAyKry po3paxoByBanil sa eNaicror\a 6irrie'

xrpie i eymeeogia, uacoey qacrKy qKilx Bt43Haqanil 3a craHAaprHt4M14

MeroAnKaMil [6,9]. EnepreruqHy uiHHicru npoAyKry Bl43Haqanh po3pa-

xyHKoBt4M MeroAoM sa QoPuYloto:

E=4.6+9.X+4.B;(2)
ae E, X, B - tr4acoea vacrra eiAnoeiAHo 6inrie, xupie i eyueeogte

4eM.=0,4;M*or=0,3;M*on=0,3-roeQiLlienvBaroMocrl
eiAnoeiAHl4x rareropiil: ctrrary i 3anaxy, crpyKrypt/ i roncncreHqii' ro-

ruopy i 3oBHilxHboro BiltnnAy;

Ci, KoHi, Kori - a6cororHi 3HaqeHHR eiAnoeiAHo noKa3HilKlB cMaKy'

roHcrcreHuii i roluopy i-f0 3pa3Ka;

C6u' K6r6s3, Kor6as - 3HaqeHHfl eiAnoeiAHoro 6asoeoro noKa3HilKa

(rourporto).

Ta6nnUn 1 .Xap,lOea ra eHepreTHqua UiHHiCru Mopo3ilBa

Iloraannr Haxep spaora

KOHTporlb ]e1 Ns2 Ne3 lle4 Ns5 Nso

Macosa,{acrxa 6hxa {5,}, % 3,7 3,68 9,6 3,58 3,62 3,64 3,66

Mamsa qacrKa xuPY (X,), Vo 1 0,95 0,95 t 0,92 0,94 0,96

Macosa laffxa aYnreeogie {8,}, % 19,4 14,8 14,6 14,48 14,76 14,52 14,64

ExeprernrHa qinxicru (E), rran 101,4 82,47 81,35 81,U 81,8 81,1 81,84

3aramunfi noKaSHuK )€P'toBo Ta

eneprerurnoi qixxocri ([,)

1,000 0,898 0,885 0,891 0,884 0,886 0,895

Ta6nraus 2 Kownnercnuil noragHnr optaHonenrmrHol oulHKl4

floxasnrx Homep aPasra

|(oHTponb tsl Nc2 ih8 Ng4 He5 NeG

Opranonemmna oulnxa (lti 1,000 0,900 0,979 0,980 0,974 0,957 0,976
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Ta6rtn4n 3 Oisrro-xiNaiqHi norasHilKr4 AocriAHr,rx spasrie Mopo3ilBa

Ta6nn4n 4 Kor;tuercua ouiHKa sKocri raooosilea

Iloracrrr Houep spasr€

KolrTponb Nel Ns2 ilsg It&4 1S5 lE6

Trrpoaaua xuc.nornicru,'T 22 u 24 n 24 25 u
36nricru, 9o q6 42 44 46 46 M 46

0nip raneunn, xr 32 22: 26 28 26 28 n
3aramsufi noKa3Hrx (() Qienxo-

xiuiqnnx nnacrnsocrefi

1,000 0,799 0,863 0,895 0,878 0,897 0,891

lloxagnnx F'roo'+o
5EgE

Houep apasm

l&1 Ne2 t&3 lls4 Ns5 rc6

)bprooa ra eueprerNvHa qiHHicru, (, 0,4 0,898 0,885 0,891 0,884 0,886 0,895

0praHorcnrurna oqiura, (, 0,3 0,9 0,979 0,98 0,974 0,957 0,976

Oisnro-xiuiqxi norasnNxn, l(o 0,9 0,798 0,863 0,895 0,878 0,897 0,891

3araruxuft noxagurx nrocri, Ko 1,000 0,870 0,s7 0,919 0,907 0,910 0,918

3HaqeHHn KoN4nneKCHoro nora3Hura K2

KOXHOTO Bl4Ay AOCItAXyBaHOTO MOpO3ilBa,
po3paxoBaHoro sa Qoprrlyroro (4) i 4aHuvm
Puc. 2, Haee4eHi e Ta6nnui 2.

Oisrro-xiwiqHi eracrtaeocri AocriAHux
3pa3KrB Mopo3hBa Bil3Haqanil ea cyrynuicro
raKilx noKa3Hrlrie: onip raHeHHo, s6nricru i

rlrpoBaHa rrcrorHicru [9], sararuHnfi noras-
Hr4K ffKt4x po3paxoByBanil 3a HaBeAeHfiM Hl4X-
qe prBHffHHcM:

K3i =Mon.ro*M.o +M*oi (5)

A€ Mon. ,. =0,4, M. =0,4, M* =0,2 - ro-
eQiqieHrr aaror/ocri eignoeigHo onopy raHeH-
Hq, s6rrocrj i rnrpoeaHoi rucrorHocri;

On.r;, 31, K, - a6cororri 3HaqeHHr i-ro spas-

ra ei4noai4Ho onopy raHeHHq, s6ilrocri i ril-
rpoealol rrcrorrocri, qo Hase.qeHi e Ta6-
nuqi 3;

0n.,.6as.. 36u.., K6.r. - 3HaqeHHfi ai4noei4Ho-

ro 6agoeoro roKasHilKa i-ro soasra.
3ararsHuil noKa3HilK Mirpo6iorori,tHilx xa-

paKTepilcrtlK N40xe Maril ABa 3Ha,leHHfl: K4= l

a6o K4=0. flrqo npo4yrr sa uirpo6iororivHr-
M il noKa3H nKaN/ r a iAnoei4ae eil N/ora[a Ai H].roj

4oryveHraqii, ro K4=1. B iHrLiorvy Brna4Ky

Ko=0 irarlrr,r npo4yKr He ni4nrrae peanisauli

TA CNOXfiBAHHO. flpoaegeHnil
H,tirpo6iororivHnil aHarig noKa3aB, uto

Aocri,qri 3pa3Kil eignoei4aort BilMoraM Hop-
MarilBHoi.qoryveuraqiT, ulo Bt4cyBaorbcF Ao
HKocri Mopo3r,1ea, ro6ro Ka=.1 .

OrpnvaHi gararuHi noKa3HilKl4 ecix qricHilx
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xapaKrepucTl4K nepu.l0r0 ptBHfl Ao3BOnrorb
po3paxyBaril sa Qoplyloro ( 1 ) suaveHHn rov-
nneKcHoro noKa3HhKa flKocri KoxHoTo Bt/Ay

M0p03ilBa, ro6ro pealuHy oqiHry, ulo npe4-
craBneHo e Ta6nuqi 4.

Taruv qrHov, 3HaqeHHF 3aTanbHoro no-
Ka3HilKa flKocri (Ks) Ann 4ocli4Hrx spasrie ro-
rilBaerbcq B Mexax 0,870 - 0,919. 3pasor
Ns1, qo BilroroBnffril 6es AoAaBaHHr
norinuysavie cMaKy, orpilMae HafiHilxqilil ga-

ratanvil noKagHrlK rKocri, 3aB.qf;Kfl Heeilcorifr
opraHonenrilqHifi oqiHqi, qo ni4raep4xyerucr
po3paxoBaHilM noKa3HilKoM K2, mni't

4opieHxre rru:e 0,900. flocilroeaqi cMarie
BepuK0Boro Macna ra HarypanbHilx BepuKiB
cnp/rrorb orpuMaHHo t\4opo3uBa, flKe ouiHe-
He 3a 3ararbHt4M noKa3HilKoM flKocri Ht4x,it4M

3HaqeHHf,M - 0,907. 3a pesyruraraMil HaBeAe-

Hilr',ril s Ta6nuqi 4 eilIHo, r4o Hail6huue sHa-
qeHHq KoMnneKCH0ro noKa3HilKa flKocri Ma-
oruspasru3i6.

B14CHOBKt4

1. Pospo6neHa KoMnneKcHa oqiura nrocri
Mop03ilBa, BpaxoBye BCi xapaKTepilcrurr, rri
o6yrrroernnru fioTo Rricrs, qo Aae Mox-
rileicrs o6'eKTilBHo ot_liHt4TU qricru rorosoro
npoAyKry i iloro npu4arHicru 40 cnoxueaHHn.

2.3paena s Qpyrroeoro ra cMaKo-apoMa-
rtAqHVMtA iHrpegieHravu nocnloea,lie crr,lary:
HarypanbHor0 MonoKa i eepurie s eaHiriHoNa,

uarn Hailerqy nricrs, npo qo ceiAvnru sHa-
qeHHfl 3aranbHoro noKa3HilKa crocri 0,9i9 i

0, 9 1 8, rr,rarcr,rvaruHo Ha6r nxeH i 4o o.qn H u qi.
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