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JOCJIIIKEHHSA ITPOLECY CYIIIHHA BIVIKIB
CO€BOI'O KOHIHEHTPATY «Pro-Vo KM», «tBEJIKOTOH C 95
TA IX KOMBIHAIIII KOHBEKTUBHO-TEPMOPA TIAIIIMTHUM

ClIOCOBOM

Crpeabuenko JI. B., acnipanT, JlyoxkoBenbkuii 1. B., kana. TexH. Hayk., nouent, Ctpammncbkuii 1. M.,
KaH/I. TeXH. HAyK., 1oueHT, Manexuk 1. ., n-p TexH. Hayk, npodecop,
Haciunnii B. M., 1-p TexH. Hayk, npodecop, Konomiens P. A., marictpant
HauionanbHnii yHiBepcuTeT Xap4oBUX TexHouorii, Kuis

Memoio danoi cmammi € 00CHIONCEHHSI CROCODY CYWIHHS 2IOPAmMOBAHUX KOHYEHMPAmy coe€o2o OLIKa
«Pro-Vo KMy i 6inka meapunnoeo noxooicenus «beaxomon C 95» ma ix kombinayii, ski 6 nodarsuiomy ne-
peobavacmvcsi GUKOPUCTNOBY8amMU OISl BULOMOGIEHHS M SICHUX MA M'ScoMicmKux npodykmis. Ak cnocib cywinms
Hamu OY10 3anponOHOBAHO KOMOIHAYIIO KOHBEKMUBHO20 MA MePMOpadiayitino2o.

The purpose of this article is to study the drying process of protein preparations of vegetable "Soy
concentrate" and animal "Belkoton 95" origin, and combinations thereof, which are further to be used as a filler
for meat and meat raw materials products. As the drying method we proposed a combination of convection and
thermoradiation.

Kitro4oRi croBa: iH(pauepBOHE CYIIIHHSA, OLTKOBMICHI HAITOBHIOBAYi I M'SCHUX 1 M'SICOMICTKHX MPOIYK-
TiB, KOMOIHAII1 O1JTKOBUX IperapaTiB, KOMOIHOBaHHI METOI, OIIPOMIHEHHS, CHEPro3aTpaTH.

BukopucranHs OiIKiB TBAPUHHOTO Ta POCIMHHOTO IMOXO/PKEHHS J]a€ 3MOTy MAaKCHMAJIbHO PalliOHABHO BU-
KOPHCTOBYBATH BTOPHHHY CHPOBHHY M’SICHHX Ta IHIIMX Xap4oBHX MHianpueMcTB. OnHI€I0 3 HAHBaXXKIIUBIIINX
TPyl Xap4yoBHX MPOIYKTIB € M'SICHI Ta M'SICOMICTKI BUPOOH, B SIKUX MICTHThCS BEJUKa KiJbKicTh Oinka. [Ipore,
CJIiJ] 3a3HAYMTH, 1110 JaHa rpylia TOBapy Mae IOCUTh CYTTEBHUI HEJOMIK — e IiHa. ToMy 3aBJaHHsIM Hamoi pooo-
TH OyJI0 CTBOpEHHS O1JIKOBOTO HAIIOBHIOBAYa, SIKMH 3MOXE 3HU3UTU COOIBApTICTh M'SICHUX BHPOOIB HE 3HIKYIO-
YM Xap4oBOi LIHHOCTI TOTOBOrO MPoAYKTY. Ha 0cHOBI momnepenHix gociimkenb «JociiKeHHs BIUIMBY KOHBEK-
TUBHO-iH(pAaYEpPBOHOIO CYNIIIHHS Ha 3MiHY XapaKTEpUCTUK OIIKOBHX IpenapariB TBApUHHOIO i POCIMHHOTO
TIOXOJIKEHHsI», SIKI TIpeCcTaByeHi Y BIHHUIIbKOMY HalliOHAJILHOMY arpapHoMy yHiBepcuteTi (« TexHiuHi HayKuy,
Bunyck 1 Tom 2, 2015p., c. 55) 6yno oOpaHO Taki BHIH OLIKOBHX MpenapaTiB: KOHIIEHTPAT CoeBOro Oinka «Pro-
Vo KM» 3 BmicTom 6inky B HboMY 70 % Ta TBapuHHUil — «benkoron C 95». «benkoton C 95» — OinkoBuii mpe-
napaT 3aKOpIOHHOro BUpoOHMITBa (BHpoOHHMK JlaHis). JlaHuil mpenapar mMae xapakTepHHH KPEMOBHH KOJIip,
Ha/I3BUYalfHO BUCOKY BOJIOT'03B’SI3yBAIbHY 3JIaTHICTh, YyI0BO TpUMae (JOpMY rOTOBUX BHPOOIB, MOKPAIIYE 30B-
HIIIHIA BUIISA OPOIYKTY, BHUI Ha PO3pi3i Ta KOHCHCTEHII0. BUpOOHNK pexoMeHye HOro BUKOPUCTAHHS LIS
BCIX TPYI M’SICHUX POIYKTIB.

Takox Oyno nmpoBefeHo KoMOiHamii X BOX IMpEnapariB B MIECTH Bapialisx MMpU Pi3HUX CIIiBBiTHOIIECH-
Hax. [licnst cymriHHS TOHEepeqHbO TigpaTOBaHMX OUIKOBHMX IIpenapariB Ha OCHOBI JOCIIKEHHS XiMiKo-
TEXHOJIOTIYHUX ITOKa3HHKIB ITiCIIsl BUCYIIYBaHHsI OyB 0OpaHUil HalKpaluid 3pa3oK y criBBiaHOIIEHH] «beakoToH
C 95» : «Pro-Vo KM» 50:50.

Meroa0M CymIiHHA HaMH OYII0 3aIpPONOHOBAaHO KOMOIHAIII0 KOHBEKTUBHOI'O Ta TepMopaianiinoro. Ooua-
Ba CIOCOOU € OCUTH MPOCTUMH y 3aCTOCYBaHHI, SIK B 00JIaJHAHHI, Tak i B TexHouorii. Tepmopamiartiiiauii cro-
¢ci0 cymuriHHS B NOPIBHSHHI 3 KOHBEKTUBHHUM € MEHIII €HEPrOBUTPATHNAM, TPOTE MiJl 4Yac TaKOro CYIIiHHS IOTpPio-
HO pOOWTH BUTPUMYBaHHS HPOJYKTY JUIsl BPIBHOBR)KEHHS B HHOMY BOJIOTH. B manomy Bumanky mei ¢akr Bini-
rpa€ HEraTHBHY POJb Ul MPOAYKTY, B SIKOMY BiIOYBaIOTHCS (hi3UKO-XIMIUHI HIPOIECH, B TOMY YHCII 1 OKUCIIIO-
BaJIbHI, AKi € HE0OOpOTHUMHU. [Ipu KOMOIHAINT IIMX JTBOX CHOCOOIB BUKJIIOUAETHCA BUTPUMYBAHHS MPOAYKTY,
TOMY IIIO BOJIOTA BiJIBOANTHCS KOHBEKIII€IO TTIOBITPSL.

CymriHHs OUTKOBUX TIpenapaTiB 3iHCHIOBAJOCh B KOHBEKTBHO-TEPMOpaAialliiiHi CYIIWIBHIA YCTaHOBII
(puc. 1). Temneparypa Termionocis ckiaanaita 80° C, remmneparypa B TOBII mapy Ipoaykty onmspko 100 °C. 3
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METOI0 €KOHOMIT eJIeKTpOeHeprii Ta 3MEHIIEHHsI Yacy CYIIiHHS B CyIIapKy Oyja OpraHi3oBaHa pPElMPKYJISIIis
nioBiTpst 50/50 3 WBUIKICTIO pyXy MOBITPsI B Kamepi 5,5 m/c.

Jist 3py4HOCTI 1 iHTeHcHDiKalil Mpolecy CyIiHHs OIIKOBUM Mpenaparam Iepell CYIIiHHIM Ha/laBanach

¢opMa rpaHyn i BUKJIaJaid Ha MEPraMeHT TOBIMUHOO Iapy 8-10 MM, MOTIM BKJIaJaJid Ha CITYACTHH IMiUIOH i

nomimany B cymapky. OnpoMiHeHHs 3/iHCHIOBAIOCH 3BEpXY CBITIMMHU [Y-reHepaTopaMu 3 JOBXKHHOI XBHJIb

1,3...3 MKM B IMIyJIbCHOMY PEXHMIi HarpiB-OXOJIOPKEHHSI 3 OJHOYACHUM KOHBEKTHBHUM €HEPTOIiIBEJACHHSM.

<T e ‘ OnpomiHeHHsI KOHIIEHTpaTy coeBoro Oinka «Pro-

g B Vo KM» cknanano 62 ceKyHIH, OXOIOMKEHHS — | XBUIMHY

15 cexynn, «benkoron C 95»: onpomiHenHs - 1 xpuiuHy 27
CEKYH]I, OXOJIOJPKEHHS — 57 CeKyHI.

Ha puc. 2 npencrasieHi KpuBi CyIIiHHS, 1[0 XapakTe-
PH3YIOTH 3MiHY IHTErPAILHOrO BOJIOroBMicty W° 3aiexHo
BiJ 4acy. 3BiJICH BWJHO, IO BHIAJICHHS BOJIOTH JUISl TBa-
punHoro npenapaty «benkoron C 95» BinOyBaeThest 3 Me-
HIIOK 1HTEHCHBHICTIO HDK JUIs Mpenapaty POCIUHHOTO
moxopkeHHs «Pro-Vo KM». Ile 00ymoBIeHO pi3HUM CTY-
MIEHEM TiJpaTaliii i MOrJHHAILHOI 3aTHICTIO 1H(padepBo-
HUX MPOMEHIB UIsi OLIKIB POCIMHHOTO 1 TBAPUHHOIO ITOXO-
JOKEHHS, 110 IPU3BOAMTH 10 PI3HOTO BHYTPIIIHBOTO TEILIO-
1 BOJIOTOIIEPEHECCHHS 1 MEXaHI3My BIUIUBY 1 MOJICKYIISAPHY
CTPYKTYpY Tijla IPH IMITYJIbCHOMY HarpiB-OXOJIOJKEHHI.

3 pHCYHKY BUAHO, 1110 Just 3paskiB «benkoron C 95» Ta
«Pro-Vo KM» nepion nporpiBy BiACyTHIiH, a 1yis iX KOMOiHa-
1ii BiH ckiagae Omm3bko 5 xB. Ilepiof cTamoi MBHIKOCTI Cy-
LIHHS CHIOCTEPIraeThCs A0 MEPIIoi KPUTHYHOT TOUKH.

Puc. 1 — 3oBHimmHii BUrIsA1 KOHBe-
KTHBHO-TepMoOpaialiiiHoi cymapku
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1 — «Pro-Vo KMp, 2 — «beakomon C 95»; 3 — kombinayis «Pro-Vo KM» ma «beaxomon C 95» y cnigsionouten-
Hi 50:50

Puc. 2 — Kpusi cyminns 0inkoBux npenapartis

ATIpOKCUMYIOUHM JIaHI HepLIoro mnepioxy KOMOIHOBAHOTO CYIIIHHS, BHBEIM PIBHSHHS BOJIOTOBMICTY, IO
I ATIOPSIKOBYIOTHCS JIIHIHHOMY 3aKOHY.

«Pro-Vo KM» — W* =—6,42397 + 195,23 npu R*=0,99;

Benkoron C 95 — W =-4,55997 + 252,44 npu R’= 0,96;

KombGinanis 6inkosux mpemapatis — W =-9,37117+ 539,31 npwu R’= 0,87,

ne W° — Bomnoroswmicr,%; 7 —4ac, XB; R> — KoeilieHT Kopesii.

ATIpOKCUMYIOUH JIaHi IpYroro Inepioay KOMOIHOBAaHOTO CYIIIHHS, BUBEIX PiBHSHHS BOJIOTOBMICTY, IIO ITif-
MIOPSIJIKOBYIOTHCS €KCIIOHEHIIaJIbHOMY 3aKOHY.

Cost | — W =294,81 7% pu R*=0,99;

Benkoron — W* = 282,25 7% npu R’=0,994;

KowmGiHartist 6inkosux npemapatis — W° =503,34 " npu R?=0,99.
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B pe3ynbTati 00p0o0OKH KpUBUX KOMOIHOBAHOTO CYIIIIHHSA OTPUMaHI 3aJISKHOCTI IMIBUIKOCTI CYIIIHHS OLIKIB
POCIIMHHOTO 1 TBAPHHHOT'O IMOXOPKEHHS Ta X KOoMOiHamii BiJ BoJoroBMicty (puc. 3), mo AaloTh 3MOT'y IIpoaHa-
J3yBaTH TUHAMIKY 3MiHHU CyIIiHHS OinkiB. [Ipy BUBEJEHHI piBHSHHS KIHETUKHU CYIIIHHS 3 €KCHEPHUMEHTAIbHIX
sanexxHocreid dW* /dt BCTAHOBUIIH, 1110 HA TEPILil CTail NBUAKICTh CYIIHHS MOKHA MIPHOIM3HO BBAXKATH IO~
cTiliHOI0. A moynHatouu 3 1l mepioay CymIiHHS CrIOCTepIraeThes criaialoya 3aIeXkKHICTh 3 PI3HOI XapaKTEPHICTIO
JUTSE TBAPUHHUX 1 POCITMHHUX O1JIKIB.
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1 — «Pro-Vo KMp, 2 — «beakomon C 95»; 3 — kombinayis «Pro-Vo KM» ma «beaxomon C 95» y cniésionouten-
Hi 50:50

Puc. 3 — KpuBi mBuakocTi cymiHHs 0i1KiB pOCJMHHOI0 i TBAPUHHOIO MOXOIKEHHS Ta iX KOMOiHaNii

[IpoanamnizyBaBIy ApYyruil mepioJ; KOMOIHOBAHOTO CYIINIHHS BUBEIH ANpPOKCHUMAIlHI PIBHSIHHS JUTS BCIX
3pasKiB OiJKa, 10 i JIOPSIKOBYIOThCSI €KCIIOHEHIIIAIEHOMY 3aKOHY:

«Pro-Vo KM» — dW* /dt=1,0253W "7 " npu R? = 0,9448;

Benkoron— dW° /dr=0,9629 “**" npu R? = 0,9509;

Kom6inauis 6inkosux mpemapartis — dW° /dr=0,7422 “*°"" npu R? = 0,9208.

Ha ocHoBi 00p0o0ku rpadikiB KpUBUX CYIIIHHS 1 IIBUKOCTI CYLIIHHSI BU3HAYMIN 3aJI©KHOCTI KOE(IIiEHTIB
LIBHIKOCTI CYIIHHS 7151 OLIKIB POCIIMHHOTO 1 TBAPHMHHOT'O MOXO/KEHHS Ta X KoMOiHamii (tadm. 1).

Ta6aunusa 1 — KoedinienTn mBuakocTi /sl mepioro Ta Apyroro nepiony cymiHHA AJs Beix 3pa3kiB

Ha3zsa GinkoBoro npenapaty KoeoimienTu cyminHs KoeoinienTtn cyrin-
(K) ans mepmroro nepiony | Hst (K) s npyroro nepi-
ony
«Pro-Vo KM» 0,19 0,074
«benkoron C 95» 0,065 0,03
KomoGinarist «Pro-Vo KM»:
«benxoron C 95» y criBBiIHO- 0,11 0,046
mreHHi 50:50

Jl1s1 10CTOBIpHOTO O3HAWOMIIEHHS 3 OPTaHOJENITHYHUMH ITOKa3HUKAMU, 30KpeMa 30BHIIIHBOTO BUTIISITY J10-
CJIITHUX 3pa3KiB Oysu 3po0seHi (HOTO 10 Ta MICIs CYHIiHHS puc. 4.

Amnanizyroun (poTo MOXXKHA 3pOOMTH BHCHOBOK, IO XOYa MHU 1 OTPUMAaJIU CYIIEHI MPOXYKTH Pi3HOI SIKOCTI
MIPOTE KOXKEH 13 JOCTIKYBaHUX 3pa3KiB He miAropis. Lle CBIAYMTH MPO MpaBHILHICTH MPOBEACHHS MPOIIECY CY-
LIIHHS Ta CIIBBIIHOIIEHb MK TBAPMHHHUM 1 POCITMHHUMU O1IKaMU TIPH TOETHAHHI.

[oenHaHHs OUTKIB POCIMHHOTO Ta TBAPUHHOT'O MOXO/KEHHS y OLIKOBUX KOMITO3HIISIX TO3BOJISIE BILTUBATH
Ha CKJIAJ] 1 BIACTUBOCTI TOTOBUX MPOAYKTIB, a TAKOXK OLJIBIII palliOHATFHO BUKOPHUCTOBYBATH OLIKOBI pecypcH. 3a
PaxyHOK TakKoro MOEJIHAHHS MOXKIIMBE IMiJBUIIEHHS (YHKIIIOHAJIbHO-TEXHOJOTTYHHUX BIIACTUBOCTEH, 010JI0T1UHOT
LIHHOCTI, MOKPAILIEHHs OPTaHOJIENTUYHUX TOKa3HUKIB TOTOBOT'O MPOJYKTY.
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Kombinarris OikiB (a)

Puc. 4 — ®oro nocairzkyBaHuXx 0iJIKOBHX KOMIO3ULiH Ta iX KoMOiHaLisA 10 Ta mic/sd CyIIiHHA

B mporeci pocnimpkeHHss KOMOIHOBaHOTO CIOCOOY CYyIIiHHSI OyJiM BH3HA4€HI BUTPATU €JIEKTPOEHEpTii 1o
KOXKHOMY 13 IOCHIJHUX 3pa3KiB (puc. 5)
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1 — «Pro-Vo KMy; 2 — «beaxomon C 95»; 3 — kombinayis «coi konyenmpamy
ma «Beaxomon C 95» y cniggionowenni 50:50

Puc. 5 — Po3nogisa BUTpaT ejieKkTpoeHeprii Ha 1 KT roToBOro NpoayKTy AJs BCiX 3pa3KiB:

JlaHi pe3ynbTaTH YiTKO KOPETIOIOTHCS 3 BIACTHBOCTAMHM 1 XIMIYHUM CKJIAJIOM OUTOKBMICHHUX Ipenaparib.
Tax a5t 3pa3ka KOHIEHTpaTy coeBoro Oinka «Pro-Vo KM» 3aTpatu enekrpoeneprii Ha 1 Kr cylnIeHUX OiJIKOBHX
npenapariB cknanu 7,4 kBr/rox, mns «benkoron C 95» — 11,4 kBt/ron, a mns kom0Oinauii 6inkiB — 9,4 kBr/rox,
110 € MEHIIIUMH 3aTpaTaMH eHeprii B MOpiBHSHHI 13 3pazkoM «benkoron C 95».
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[penapar «benkoron C 95» Mae B CBOEMY CKJIai KOMIDIEKC TiAPOKOJIOIIB I TBAPHHHHX T'eJIbOYTBOPIOIOYHNX
OLNIKIB, sIKi 3aBISKH TUIIBKOYTBOPEHHIO CIIOBIJIBHIOIOTH Hpoliec cyuniHHsS koMmOinoBanoi @TC, a xoHuEHTpaTy
coeBoro 6Oinka «Pro-Vo KM» Mae MeHbITy 3JIaTHICTh JIO T€TbOYTBOPEHHS 1 BUKOHYE (YHKIIIO TeKCTypodopmy-
I0YO0T0 i eMYJIbIyI0U0ro HaIlOBHIOBaYA B CKJIa/li M'SCHHX 1 M'COMICKTUX MPOIYKTIB.

BucnoBku. Ha ocHOBI IpOBE/IEHOT0 SIKICHOTO aHaNi3y 3pa3KiB (apmieBux cucTeM B siKi OyiH JonaHi Ham
O1JIKOBI MpemapaTh Ta X KOMOIHAIlis, MOXHA CKa3aTH, IO BUXiJl IMPOAYKTY 30UIBIINBCS 3a PAXYHOK BHUIIOI BOJIO-
TOYTPUMYIOUOI 3JaTHOCTI B THX (papIiax Kyau J0AaBajd KoMOiHaliro OUTKiB. OpraHoNeNTHYHI MTOKA3HUKH MiCsA
TEPMIUHOI OOPOOKH TEXK BUABWIIMCSA 3HAYHO BUIIUMH TIPH JOJaBaHHI KOMOIHAIll B MOPIBHAHHI 3 JOJXaBaHHAM
oinkoBux npenapaTiB «benkoron C 95» Ta koHIEHTpaTy coeBoro Oika «Pro-Vo KMy moomunii. 3okpeMa e
XapaKTepu3yBaiocs CTPYKTYpOro (apiriB Ta iX KOHCUCTEHIIIETO.
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N3MEPEHUME 3ATPAT TEIIVIOTHI HA UCITAPEHME B
INPOLHECCE KOHHEHTPUPOBAHMUA ABJIOYHOI'O COKA

Cuexknn 10.®., 1-p TexH. Hayk, npodeccop, 41.-kop. HAH Ykpannei, I'ycapora E.B., [Imutpenxo H.B.,
Hexyma JI.B., kanj. Texn. Hayk, Bopo6iio JI.U., kaHa. TeXH. HAYK
HNucTutyT Texauueckoii Temopusuxkn HAH Ykpannsl, r. Kues

B cmamuve npugedenvl pe3yibmamul IKCHEPUMEHMATLHO20 USMEPEHUsL 3AMPAn MEeniomvl Ha UCHNApenue 6
npoyecce KOHYEHMPUPOBAHUsL OIOUHO20 COKA NymeM KOHEEKMUGHO-KOHOVKMUGHOU CYUWKU. 3apurcuposano
nocmenennoe ygeaudeHue 3ampam meniomsl Ha UCHApenue 81acu u3 s0104H020 COKA 8 HaYaae CYUKU U YMeHb-
uilerue Hudice meniomol napooopaz06anus c60O0OHOU 800bl N0 docmudicenuu Konyenmpayuu coxa 40...50%.
Coenano npednonodiceHue, wmo ymMeHbieHue 3ampam Huxice menjiomsl napooopaz08anust c60O00OHOU 800bl C65l-
3aHO € NPOYeccom Koazynayuu OeaKo80-y2ie800HbIX KOMIAEKCO8, NPUCYMCMBYIOWUX 8 AOTOUHOM COKe.

The article represents the results of experimental measurement of the expenditures of the evaporation dur-
ing concentration of apple juice by convective-conductive drying. A gradual increase in the cost of heat for the
evaporation of moisture from the apple juice in the early drying and reducing lower the heat of vaporization of
free water while the juice concentration reaches 40 ... 50% was fixed. It is suggested that a reduction of expen-
ditures below the heat of vaporization of free water associated with the process of coagulation protein-
carbohydrate complexes present in apple juice.

KiroueBrie ciioBa: 0J0YHBIN COK, KOHIIEHTPUPOBAHHE, 3aTPAThl HA UCIIAPEHHUE.

B pacuerax sHepreTHUECKUX 3aTpaT Ha CYINIKY COKOB OOBIYHO HCIOJIB3YIOT 3HAYCHHUS YICIbHOW TEIUTOTHI
WCTIAPCHUS BOJIBI, ITOJYYSHHBIC [T YCIOBHH UCIIAPCHHS €€ C OTKPBITON MoBepXHOCTH [1]. OmHAKO B paCTHTENb-
HBIX TKaHIX BOJA HAXOMUTCS B IBYX Pa3HBIX COCTOSHUAX. B OHOM COCTOSHMM OHa UMEET CBOMCTBA, CXOXKHUE CO
CBOMCTBaMH YUCTOH BOABI (CBOOOIHAs BOJA), a JAPYroe €€ COCTOSHHE BO3HHKAET B PE3yNbTaTe THApATAllHd —
SHEPIreTUYCCKHU BBITOHBIX B3aMMOJICHCTBUN MOJICKYIT BOJBI ¢ OMOMOIMMEpPaMH KJICTOYHOrO KapKaca u ¢ pacTBO-
PUMBIMHU BEIECTBAMH KJICTOYHOrO COKa (CBsA3aHHas Boma) [2]. Hauaino mporecca ynajaeHus CBSI3aHHOW BOJIBI
MIPUBOJUT K CYIIECTBCHHOMY YBEIHUUCHUIO YSHEPTETHUCCKUX 3aTpaT HA CYIIKY PACTHTEIBHOTO CHIPhs (B TOM YH-
cie CokoB). MMetoluecs JIUTEepaTypHbIC JaHHBIC CBHICTEIBCTBYIOT 00 YMEHBIICHHH COMCPIKAHUS CBA3aHHOU
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