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JOCJIIKEHHSA 3MIHA AKTUBHOCTI BOJIU ITPU BUKOPUCTAHHI TOBTOPHOI
MACTEPU3AIIL KOBEACHUX BUPOBIB 3 EJEMEHTAMHW AKTUBHOI'O
ITAKYBAHHA

Beryn. BukopucranHs makyBaHHs, B TOMY YHCII 3 3aCTOCYBaHHSIM aKTUBHUX IaKyBaJbHUX
CHCTEM, JOCHUTh IHTEHCHBHO BIIPOBA/DKYETHCS TPU BHUPOOHHITBI Xap4yOBUX HPOAYKTIB. s
OTPUMAHHS BHCOKOT'O PIiBHS 3aXHCTy IMPOAYKTIB BHKOPHCTOBYIOTH 0OaraTomiapoBi MOJiMepHi
MaTepiaay 3 MiJBUIICHUMH Oap’€pHUMH BJIACTUBOCTSIMH, 1[0 MTOBHHHI BPaXOBYBaTH TEXHOJIOT1UHI
aCNeKTH BHUPOOHMIITBA MPOAYKII Ta BuUI i1 TerioBoro ob6poOmenHs [1, 2]. Cepem nuisixis
MOJIOBKEHHSI TEpMiHIB  30epiraHHs MNPOAYKLii KOBOACHOTO BUPOOHHUITBA  BiA3HAYAETHCS
BUKOPHUCTAHHS IMOBTOPHOI MAacTepU3allil Ta eJIeMEHTIB aKTUBHOTO MaKyBaHHS [3].

OxHUM 3 B@XIMBUX YHHHHUKIB, IO XapaKTEpU3ye MOXJIMBICTh 30epiraHHs Xap4oBOi
MPOAYKINI, € TOKAa3HUK AaKTUBHOCTI BOAM aw 1 HASIBHICTH PEYOBUH 3 OaKTEPUIUIHUMU
BractuBocTsiMu  [4, 5]. Iloka3sHMK aw [JO3BOJSIE TIPOTHO3YBAaTH I1HTEHCHUBHICTH PO3BUTKY
KOHTaMIHAHTHUX (POPM MIKpOOPraHi3MiB B Xap4yOBUX MPOAYKTaX. AKTHBHICTb BOJAU € OJHHUM 3
OCHOBHHX TIapaMeTpiB KOHIIETIii aHali3y PU3HMKIB Ta KPUTUYHUX KOHTpoibHHX To4ok (HACCP),
sgKa € 0a30BOI0 CHUCTEMOIO 3a0€3MEUYEeHHs SIKOCTI XapuOBUX IMPOAYKTIB Yy OUIBIIOCTI PO3BUHEHHUX
KpaiH cBiTy [5, 6].AKTHBHICTb BOaM aw BupaxkaeThcs 3HadeHHsmu Bix 0,00 1o 1,00 i xapakrepusye
MOTEHIIHY 3JaTHICTh MPOAYKTIB JO NCyBaHHS. UMM MeEHIE 3HAYEHHS aw, TUM BHINA IOro
MiKpoOiooriyHa cTaOUTbHICTE MpHU 30epiranHi. 3HaueHHs aw = 1,00 BiAMOBiga€ AUCTUIHOBAHIN
BOi, a 3HaueHHs aw = 0,00 — ctaHy abCOMOTHO 3HEBOAHEHOTO MPOayKTy [7, 8, 9].

AKTyalIbHicTh TeMu.IIpoBeneHHsT JOCTIKEHb MO0 MOXKIMBOCTI €(EKTUBHOI MPOJIOHTAIIT
TepMiHIB 30epiraHHs KOBOACHMX BHpPOOIB MpHW BUKOPHCTaHHI IOBTOPHOI IacTepu3amii 3
BUKOPUCTAHHSAM E€JIEMEHTIB aKTUBHOTO MAKyBaHHS € aKTyaJIbHUM HANpsSMKOM B M’scorepepoOHiit
ranysi.

MeTor0 JOCHiPKEHHSI € BUSBJICHHS MOXIIMBOCTI TOJOBXEHHS TEPMIiHIB 30€piraHHsi BapeHHX
KOBOACHUX BHUPOOIB NMPH BUKOPUCTaHHI MOBTOPHOI MacTepHu3allii 3 BUKOPHCTAHHIM callle-NakeTy
MOTJIMHAYa KUCHIO Ta 11 BIUIMB HAa MOKa3HUK aKTUBHOCTI BOJIH.

Martepiaan ta meroau. s TOCTIHKEHHS MOJIHBOCTI MOAOBXKEHHS TEPMIiHIB 30epiraHHs
BapeHUX KOBOACHUX BUPOOIB OyJIM BUKOPHUCTAHI 3pa3ky CapAebOK BUILOTO Ta MEPUIOro COPTY, 110
OyJIi BUTOTOBJIEHI B IPOMUCIIOBUX YMOBAX.

ITicas 3aBeplIeHHs TEXHOJOTIUYHOTO Ipolecy (OXONOMKeHHs 10 TemmepaTypu 15°C) 3pasku
capienboK OynM 3amakoBaHI IiJ] BaKyyMOM B 0araToIIapoBi IOJIIMEpHI MaTepianu (TUTIBKH)
BupoOHunTBa TOB «Cipiyc Excrpyxen» (Ykpaina). 3pasku makyBajlu 3 BUKOPHCTaHHAM 1 0e3
calle-TakeTiB moriuHavya kucHio 3rigHo TY YV 20.5-02070938-143:2013 BupoOHunrea TOB
«HOTAK» (Ykpaina). [Ipomec mnakyBaHHS TPOIYKII Tepen MacTepU3aIl€l0 3I1MCHIOBAM B
BUPOOHMX YMOBaXx Ha TepMO(MOpPMYBAJIBHUX JIIHIAX TOPriBeIbHUX Mapok «Multivac» Ta
«Webomatic», nonanbily MOBTOPHY MacTepu3allilo — B YyHIBepcalbHIH TepMmokamepi TM
«Fessman» BupoOHu1TBa HiMeuunHu.

BusHavyanu 3Ha4eHHS aw, BMICT BOJIOTH, OPTaHOJIENTHYHI MOKA3HUKHM CapAehOK TEpIIOTo Ta
BUIIOTO copTy Ha 35-Ty, 65-Ty 1 94-Ty 100y 30epiranHs, 3 BpaxyBaHHSAM Koe(illi€HTYy 3amacy ajs
rapaHTyBaHHsI BIATOBITHOCTI OUIBII TPUBAIMX TEPMIHIB 30epiranus Hix 45 nib.

3Ha4YeHHs aw CapJeIIbOK, SIK1 MiIJaBaIMCh PI3HUM YMOBaM TEIUIOBOI 00poOKH (macTepu3zariis 3
1 0e3 morIMHaya KUCHIO) BU3Hadanu Ha mnpuiaal Hygrolab-2 (Rotronic, IlBeinapis) npu
temmeparypi 18-20 °C 3 Tounictio BumiproBanus 1,5 %, 0,3 °C 0,005 ox. aw+1.5% Bing 3HadeHHS
(puc.1). HocnigxeHHs MOKa3HUKIB aKTUBHOCTI BOJAM aw Ta BMICTY BOJIOTH B JIOCHIJHUX 3pa3zKax
capeTbOK BU3HAYAIM B TPHOXKPATHIN MOBTOPHOCTI, IpU A0BipuUiil iMoBipHOCTI P=0,95.
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Pucynok 1- Ilpunag Hygrolab-2 n/s BU3HAYEHHSI AKTUBHOCTI BOAU

Pe3yabTaTn Ta 00roBopeHHsi. B 1minomy capienbky nacTepu3oBaHi 3 MOMVIMHAYEM KHCHIO 1
6e3 mornmHada Ha 94 100y BIAMOBiNANIM BUMOTaM OPraHOJENTUYHUX MOKAa3HHKIB HOPMOBAHUX
srigHo TY YV 15.1-32122069-006:2008. IIpoaykt, npu nboMy 30epiras cBiif 30BHILIHIN BUIIIA] Ta
NPY)XHY KOHCHCTEHIIi0, KOJip 3amummBcs O0e3 3MmiH. Lli maHHI y3roJKyeThes 31 CTaOUIbHICTIO
3Ha4YeHb BOJIOTH 1 [NOKa3HHUKA aw KOBOACHUX BUPOOIB B Mpoleci 30epiraHHs.

Ha puc. 2 mpencraBneHi Ha eramax 30epiraHHs 3HAYCHHS IMOKa3HWKA aKTUBHOCTI BOIH aw
3pa3KiB IACTEPU30BAHUX Cap/IEIbOK 3 1 0€3 NOorIMHaya KUCHIO.

1,00 1,004
’ 3 NornuHavYemM KUCHI 3 NOrMUHa4vYeM KUCHIKO
6e3 nornmHaya K1cH 6e3 nornnMHaya K1cHo
. 0,977 0,98
0,98 vor 67 -
0,9650,965 (g3 0,966 09640964  09640,964 o, 0.965

0.96- 0,959 / 0.96- ,
2 S
< 0,044 < 0,044

0,92 1 0,92-

0,90 0,90 7 7

0 35 65 94 0 35 65 94
nio nio
a )

Pucynok 2 - Tloka3HMKH AaKTHUBHOCTi BOJAH aw 3pa3KiB MacTepU30BaHHUX Cap/leJboK Ha
eTanax 30epiraHHs: a — capJeJbKH BHILOI0 COPTY; 0 — capAe/JIbKH MEePLIOro COpTy

OTtpumani pe3yibTaTH IO3BOJSAIOTH PEKOMEHAYBATH I IiJIBUIIECHHS TEPMiHIB 30epiraHHs
CapeJIbOK KOPOTKOYAacHY IIOBTOPHY NAcTEpU3aIli0 CIUIBHO 3 BHKOPHCTAHHS Callle-TIaKeTy
MOTJIMHAYA KUCHIO.

3a Opra”oJIeNTUYHUMHU TMOKA3HUKAMH TIPOTATOM BKa3aHOTO TEPMIHY 30epiraHHs MpOIyKIlis



BIJIMTOB1/1aJla BUMOT'aM HOPMAaTHBHHUX JIOKYMEHTIB 1 Majia BUCOKI MTOKa3HUKH SIKOCTI.

B kiHni TepMiny 30epiraHHs BiIXUJICHHS MOKAa3HHMKA SKOCTI OPraHOJENTHYHUX MOKAa3HHUKIB 32
m'aTHOATBHOI0 TIKaJoK ckjaano He Oumpme 0,09 omuHunb 1yIsi BUPOOIB IMACTEPU30BAHUX 3
MOTJIMHAYeM KHUCHIO. JlJis BUPOOIB MacTepu30BaHUX 0€3 MOTJIMHAYA KHUCHIO 3HW)KCHHS TIOKa3HUKA
cepenHpoi OanbHOI ominku ckiano 0,17 omunwmmi. Lle miaTBEepIKye BHCOKY CTaOUIBHICTBH SKOCTI
KOBOACHUX BUPOOIB B mporieci 30epiraHus

[IpoBeneHuit aHaimi3 MO0 3MiHM TOKa3HHWKA aKTUBHOCTI BOJM B TEepMIHAx 30epiraHHs IJis
CapJeNIbOK TACTePU30BAHUX 3 BUKOPHUCTAHHSM TMOTJIMHAYA KHCHIO, MiATBEPKYE, MIO HOrO
BHKOPHUCTAHHS CYTTEBO HE BIUTMBAE Ha 3HA4YeHHS aw.lleit edexT miaTBepmkeHo MiKpoOioJIOTT4HO0
1 OpraHoJIENTHYHOIO CTaOUIBHICTIO KOBOACHMX BHUPOOIB mpu 30epiraHHi. 3HAYECHHS aw 3pa3KiB
MAaCTePU30BAHUX CapAETbOK 0€3 BUKOPUCTAHHS MOTJMHAYa KUCHIO MPH 30epiraHHi 3MiHIOBAJIOCH B
Mexax 0,02 oaunHuib. s macTepu3oBaHUX capAeibOK 3 MorjiauHadeMm kKucHio B Mexkax 0,01
OJIMHUIb, 110 BKa3y€e HAa HE3HAUYHUIN MEepepo3MOo/LT 3B'A3aH0I BOJIOTH B MPOIYKTAX 1 Y3rOJKYETHCS 3
IHIIMMH TOKa3HUKAMH, 10 BU3HAYAIIHCH.

BucnoBku. J[oBefeHO, 110 BUKOPUCTAHHA NpU MOBTOPHIA MacTepu3allii MorivHaya KHUCHIO
CYTTEBO HE BIUIMBA€E HA 3MiHY BOJIOTY KOBOACHUX BUPOOIB 1 3HAYECHHS aw B TepMiHax 30epiranns. Lle
MIATBEPIKYE CTaOUIBHICTH YMOB 30epiraHHs 1 OOIPYHTOBYE MOXKIIMBICTH MOJIOBKEHHSI TEPMIHY
30epiranHs 10 94 nio.

OtpumaHi pe3ynbTaTH JI03BOJSIOTH PEKOMEHIYBAaTH Ji MPOJIOHTAIlii TepMiHIB 30epiraHHs
MTOBTOPHY NMACTSPU3AIIII0 3 BUKOPUCTAHHSM MOTJIMHAYA KUCHIO.

[TinTBepmxeno, mo OararomapoBi modiMepHi Matepianu BupoOHuuTBa TOB "Cipiyc
Exctpyxen", 3a0e3meuyloTh BHCOKY Oap'epHICTh  3aXHCHOTO TMAKyBaHHS 1 MOXYTh OyTH
BUKOPHUCTAaHI JUIs MPOBEIEHHS OBTOPHOI acTepu3allii 3a remmneparypu 85-90 °C.

BusnaueHo, 1m0 BUKOPUCTaHHA B TPAAHMLIHHUX YMOBax 30epiraHHs KOBOAaCHHMX BHPOOIB
BapeHoi rpynu npu 0-6 °C 3amakoBaHOi 1 MacTepU30BAHOI 3 MOTJIMHAYEM KHCHIO MPOAYKIIi
JIO3BOJISI€ IMJIBHIIUTH CTAaOUIbHICTh OPTraHOJICITUYHUX TIOKa3HUKIB KOBOAcC BIJIMOBIAHO JIO
HOPMAaTUBHUX 3HAYECHb.
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EFFECT OF HIGH PRESSURE AND SOY PROTEIN ISOLATE COMBINATIONS
ON THE WATER HOLDING CAPACITY OF PORK MEAT BATTERS

Introduction. High pressure is a non-thermal technology that has been successfully applied to
several meat products, and the applications of high pressure in food industry continue growing
recently years [1]. Wang et al. [2] showed, that free SH content of soy protein isolate was
significantly (p< 0.05) increased after high pressure treatment at 200 MPa. However, it is important
to study the effect of high pressure processing on the food components, mainly proteins in the meat
and soy to optimize the processing parameters to get high-quality products[3,4]. Soy protein isolate
is a commonly useful vegetable protein in the meat industry, which has a good water and fat holding
capacity, excellent gelling and structuring behaviour [5]. Some researchers have reported that added
the soy protein isolate to meat batters could improve the water holding capacity and nutritional
quality. But few papers reported the effect of high pressure and soy protein isolate combinations on
property of pork meat batter. Therefore, the objective of the present study was to determine the
water holding capacity differences of pork meat batter which were produced by high pressure with
soy protein isolate, and thereby to establish a method to obtain pork meat batter with desirable
quality.

Research Relevance: For years, the demand of the emulsion meat products is increasing
rapidly, which have enjoy widely consumer acceptance in certain sections of the global population.
The tradition emulsion meat products contain higher salt and fat, overtake the salt and fat could
increases the risk of obesity, hypertension and cardiovascular disease. The application of high
pressure processing to modify the properties of meat and soy proteins, increase the water holding
capacity of cooked meat and soy proteins products.

Materials and methods. Raw materials and ingredients.The longissimus dorsi of chilled
pork and back-fatwere derived from the landrace (10045 kg) which were slaughtered at the age of
about 6 months(China), and the temperature after slaughter 24 h was 2~4 °C. They were minced
using a meat chopper with a 6 mm holes plate (MGB-120, China).Soy protein isolate (91.32+0.83%
protein) was provided by Shandong Soy Foods co., Ltd (China).

Prepared pork batters. Raw pork batters were prepared as follows: C1, 400g pork meat, 80g
pork back-fat, 70g ice water,10g NaCl; C2, 400g pork meat, 80g pork back-fat, 70g ice water,10g
NaCl, 10g soy protein isolate (2%); C3, 400g pork meat, 80g pork back-fat, 70g ice water,10g
NaCl, 20g soy protein isolate (4%). The pork batters were produced by a bowl chopper (Stephan
UMC-5C, Germany). Briefly, the 400 g pork meat was placed into the bowl chopper with 20 g
NaCl. The mixture was chopped for 30s with 1/3 ice water, then 80g pork back-fat, 10g/20g soy
protein isolate, 1/3 ice water was added and the chopping was continued for 30s. Finally, the
remaining ice water was added and chopped for 60s. During the chopping processing, the meat
batters were maintained at a temperature below 8 °C.The raw pork batters were then stuffed into 24
mm diameter polyamide casings (Xianyi casing Co., Ltd., China) and linked every 160 mm.

High pressure treatment. The vacuum packed batters were put into a high pressure vessel (S-
FL-850-9-W/FPG5620YHL, UK), the water was used as pressure transmitting medium and it was
adjusted to the desired temperatures with circulating water from a thermo-stating circulator bath
(ILB-WCS, STIK Shanghai Co., Ltd., China). The pork batters were done with 200 MPa for 10 min
at 10£2 °C.All samples were heated in a water bath (HH-42, China) at 80 °C for 30 min (internal
temperature 72 °C), then cooled immediately with running water and stored at 4 °C for analysis.

Determination of cooking yield. The cooking yield of pork batters was calculated according to
the following formula: cooking yield (%) =cooked meat batter/raw meat batter x 100%.



Low field NMR measurements. About 2 g of the cooked pork batter was placed in a 15 mm
glass tube and inserted in the NMR probe of a Niumag Pulsed NMR analyzer (PQ001, Niumag
Electric Corporation, China). Spin-spin relaxation time (T2) was measured made a t-value of 350 ps
by the Carr—Purcell-Meiboom—Gill sequence at resonance frequency of 22.6 MHz, 32 °C.

Results and discussion. Cooking yield
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Figurel - Effect on cooking yield (%0) of pork meat batters by high pressure processing with
different soy protein isolate.
C1, Og soy protein isolate; C2: 10g soy protein isolate; C3: 20g soy protein isolate.
Each value represents the mean £ SD, n = 4.
a¢ Different parameter superscripts in the figure indicate significant differences (p < 0.05)

The effect of high pressure with various amount of soy protein isolate on the cooking yield of
pork batters was shown in Fig.1. A higher cooking yield of pork batters reflects a better water
holding capacity. Compared with the C1, all the cooking yield of pork batters with various amount
of soy protein isolate were increased significantly (p<0.05), but the cooking yields of C1 and C2
were no significantly (p<0.05) differences. The reason might be that added the 10g soy protein
isolate could hold the water of pork batters very well, so increased the soy protein isolate addition
could not improved the cooking yield. The emulsifying activity of 11S globulins was much
significantly improved at 200 MPa, that enhanced the water holding capacity of soy protein isolate
[2]. Thus, the addition of soy protein isolate could improve the cooking yield of pork batters.

Low field NMR. The effects of relaxation time and peak ration of cooked pork batters by high
pressure processing with different soy protein isolate were determined (Fig.1 and Table 1). Ty is
assigned to water tightly associated to protein and macro-molecular constituents, the relaxation
population centered at approximately 0-10 ms in the cooked pork batters. The relaxation population
of To1is centered at approximately 10-100 ms, which is a major component and considered to intra-
myofibrillar water and water within the protein structure. T2 is corresponds to extra-myofibrillar
water and centered at approximately100-400 ms [6]. Compared with the C1, the initial relaxation
times of Tap, T21 and T2 were quicker (p<0.05) in the C2 and C3, the result indicated that the
cooked pork batters made with various amounts of soy protein isolate were bound tightly. These
also were accordance with the changes of cooking yield (Fig.1). All the peak rations of T2, were no
significant differences (p>0.05), C2 and C3 had the smallest peak rations of T2, and had the largest
peak ration of T»1. Added the soy protein isolate and high pressure processing combinations could
increase the protein content, more meat proteins can become available for gel formation of the meat
matrix. Therefore, added the soy protein isolate increased the water holding capacity of cooked
batters.

Conclusion.The effect of high pressure and soy protein isolate combinations on the water
holding capacity of pork batters was significant differences (p<0.05). Compared with the C1, C2
and C3 had a higher cooking yield. The batters with soy protein isolate had less water out the
cooked pork batter and free water. Thus, C2 had the best water holding capacity. Overall, the 2%
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soy protein isolate addition could increase the water holding capacity of pork batters treated by high
pressure.
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Figure 2 - Curves of relaxation time (T2) in cooked pork batters by high pressure processing with different soy
protein isolate

Table 1 - Relaxation time (ms) and peak ration (%) of cooked pork batters by high pressure processing with
different soy protein isolate

Sample Relaxation time (ms) Peak ration (%)
Tob To1 T2 Tab Tx T2
c1 1.95+0.132  44.23+1.42%  265.5144.26%  1.2240.15%  85.66+2.36°  13.26+0.85%
Cc2 1.12+0.15>  37.25+1.59° 232.87+4.68°  0.96+0.12%8  91.87+2.452 8.31+0.80P
C3 1.06£0.11°  36.30+£1.45°  227.52+4.31°  1.03£0.12%8  93.26+2.142 7.034+0.86°

C1, Og soy protein isolate; C2: 10g soy protein isolate; C3: 20g soy protein isolate.
Each value represents the mean + SD, n = 4.
&b Different parameter superscripts in the figure indicate significant differences (p<0.05).
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TEXHOJIOI' I HUKJITYHOI PEKTU®IKAIIIL B KOJIOHHUX MACOOBMIHHUX
AITAPATAX 3 BAPBOTAXKHO-ITIPOBAJIbHUMMU TAPIJIKAMUA

Beryn. YV konoHHHX MacoOOMIHHMX amaparax 3 TapulkamMu Oe3 3JIMBHUX IPHUCTPOIB mapa i
piavHa TPOXOIATH yepe3 OAHI M Ti X cami oTBopu abo mrinmmHu. Taki TapijJKu Ha3HBAIOTHCA
npoBalbHUMHU. [0 HUX Hajexarh JipyacTti, peidacrti, TpyoOuari, XBWiAcTi Ta iHmi. [lepeBaru
MPOBAIBHUX TapiJIoOK — MPOCTOTa KOHCTPYKIi, HU3bKAa BapTICTh BHUTOTOBJIEHHS 1 MOHTaXy,
MOPIBHAHO HEBEJIUKHHA TiApaBIiYHMKN oOImip. ['0OJIOBHMI HENONIK — HEBEJIMKHHA IHTEpBAJ 3MIHH
IIBUJIKOCTEH MapH 1 piAMHU, B MeXaxX SKOTr0 MiATPUMYEThCS cTiiika Ta edekrtuBHa iX poOora,
HEJIOCTATHIN Yac KOHTAKTY (pa3, a TAKOX IMepeMilllyBaHHS PIIUHN HA CYMDKHHUX TapiIKax.

ABTOpaMM 3amporoHOBaHa TEXHOJOTis IMKIIYHOT pektudikamii 3a Oe3mepepBHOI mojaadi
rpiroyoi Mmapu B MacOOOMIHHUX KOJIOHHUX arapaTtax 3 0apOOoTaXHO-TPOBaJbHUMH TapilIKaMHU.
InHOBaMiiHa TexHOJOrIsA nepeadayae 3AiHCHEHHS! KOHTPOJIbOBAHUX IMKIIIB 3aTPUMKH PIIUHH Ha
MIOJIOTHAX MPOBAJIBHUX TApIJIOK Ta ii MepioJUUHOIrO MEepesuBYy Yepe3 BCl OTBOPH 3 BEPXHIX TaplIOK
Ha HIDKHI 3aBISIKM MUTTEBIH 3MiHI mBuAKoCTI napu. [1ix 4ac 3aTpUMKH piAMHU HA MOJIOTHI TapijIKU
BiI0yBa€ThCS MacoOOMiH MDK pIAMHOIO 1 Maporo, sika 0apOOTye dYepe3 OTBOPH KOHTAKTHHX
npucTpoiB. B meii mepiog po6ovoro MUKy pyXOMHUI KJlarmaH 3aKpyBaE MEPETUBHAN OTBIp, Tapiiika
€ HeNnpoBaJbHOI ab0 06apOOTakHOI0. B MOMEHT BIIKpHMBaHHS NEPEIMBHOTO OTBOPY MIBUAKICTbH
napu B 0apOOTaXHUX OTBOpAaX CTa€ HWKYOIO 3a KPUTHUYHY, 3a SIKOI piMHA yTPUMYETHCS Ha
TMIOJIOTHI, 1 BiI0OYBA€ThCA i «IIpOBal» HA HUXKYE PO3TALLIOBaHY Tapiiaky. B meil nepion nukiy Tapiaka
CTa€ TPOBAIBHOIO (BiIOYBA€ThCA TEpPEIWB PIAMHM). YHIBEpCAIBHICTE poOOTH 0apOOTAKHO-
IPOBAIBHUX TapiIOK IOJIATa€ y IOYEproBi 3MiHI MIBUAKOCTI Mapy B OTBOPAX KOHTAKTHUX
MPUCTPOIB 3aBISKU 3MiHI BUIBHOTO TMEpepi3y TapiIoK B 3alaHOMY Jliala3oHi 3HAYCHb 3a 3aJaHUM
AIrOPUTMOM. Y BHILEBKAa3aHUX YMOBAaX 3pOCTa€ pylliiiHa cuiia mIpolecy MacooOMiHY uepes
30UTBIICHHS TPAMIEHTY KOHIIEHTpAIil JIETKUX KOMIIOHEHTIB, TOKpamyloThes audysiiiHi
XapaKTePUCTUKH KOHTAKTHUX MPHUCTPOIB, MiABULIYETbCA €(EKTUBHICTD iX poOOTH 1 3MEHILYIOThCS
MUTOMI BUTpATH Tpitodoi map [1].

AKTya/lbHiCTb TeMM OOYMOBJIEHA BH3HAYEHHSAM TiIPOAMHAMIYHOTO PpEXHUMY pPOOOTH
0apOOTAXHO-TIPOBAIBPHUX TapuIOK Ta JOCHIDKEHHAM €(EeKTUBHOCTI TEXHOJIOTI] IHMKIIYHOI
pekTudikaiii B MacoOOMIHHMX KOJIOHHHMX araparax, OCHALIeHHX O0apO0TaXHO-IIPOBAIbHUMHU
TapulKaMHM 13 3MIHHMM BUIBHMM II€pepi3oM B Ipolecax PO3rOHKH CHUPTOBMICHUX (pakuii i
emropanii OpakKHOTO TUCTUJIATY, BCTAHOBJICHHS NMHUTOMHX BHUTpAT TIpioyoi Mapu B PO3TIHHIN 1
eMnIopalliifHiil KoJoHaXx.

Marepianun Ta Meroau. MeToau IOCHITKEHb — aHANITHYHI, XiMi4Hi, (i3UKO-XIMIYHI 3
BUKOPUCTAHHSM TNPUJIAIIB Ta METOIUKH JOCITIKEHb, IO 3aCTOCOBYIOTbCS y BHUPOOHHUITBI
PEKTH(IKOBAHOTO ETUJIOBOTO CHMPTY. BuTpaTu piiMHM KOHTPOJIOBAJIM 33  JIOIIOMOIOIO
BUTparoMipy PM, mIBUAKICTH MOBITPS Y BUIBHOMY Hepepi3i KoJoHH — aHemomeTpomM MC-13, B
OTBOpax TapulOK — pO3PAaXyHKOBHUM MeTOJOM. KOHIIEHTpallil0 JEeTKUX JOMIIIOK CIHPTY
BH3HAYaJIM Ha razoBoMy xpomartorpadi 3 xononkoro HP FFAP 50 mx0,32 m. Anamniz gociaigHux
npo6 BukoHyBanmu 3rigHo JICTY 4222:2003 «['opiiku, cnMpT €THWJIOBHM Ta BOJHO-CHHMPTOBI
po3unHu. ["'azoxpomaTorpadiuHuil METO]] BU3HAYEHHS BMICTY MIKPOKOMITOHEHTIB.

PesyabTaTn Ta o0roBopenHsi. EdexTuBHICTH poboTH 06apOOTaKHO-POBAIBHUX TAapiIOK B
yMOBax IUKIIYHOT peKTU(IKAIi 3aJeKUTh Bl NPUHHATUX TIAPOJUHAMIYHUX PEKHUMIB, IO
BU3HAYaI0Th MEXi cTablIbHOI pOOOTH MacOOOMIHHMX KOJIOHHUX amnapaTiB. HeoOxiaHO0 yMOBOIO iX
BCTAaHOBJICHHS € BHM3HAYCHHS TPAHUYHO JOMYCTHUMOI INBUAKOCTI Tapu (BEPXHBOI 1 HUKHBOI
KPUTUYHOI IIBUAKOCTI) y BUIBHOMY Iepepi3i KOJIOHM Ta 0apOoTakHUX oTBopax. HmxHs Mexa
BIJIMOBIAA€ MIBUIKOCTI MapH, 3a K01 «IIPOBaJ» PIAUHU 3 BEPXHIX TapUIOK Ha HYKHI MPUIHHSETHCS,
BepxHs Merxa BIAMOBIa€ MIBUIKOCTI MAapH, MPHU SKIH PO3MOUYNHAETHCS BUHECEHHS PIIMHU 3 HHKHIX
TapuIoK Ha BepxH1 (OPU3KOBUHIC), 110 MPU3BOAUTH J0 3MEHILEHHS TOBEPXHI KOHTAKTY (a3.
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JlocmiKkeHHsST TPOBOIMIM HAa EKCIEPUMEHTAIBbHIN peKTH(IKamiiiHIiA KOJIOHI, OCHAIEHIN
3MIHHUMH KOHTAKTHUMH MPUCTPOSIMH — CITYACTUMH 1 JTyCKOIOJIOHUMH, B CUCTEMI BOJA-TIOBITPSL.
XapakTepucTuku KoyioHW: miamerp — 300 MM; KUIBKICTh TapiuloK — S5 IIT.; BIACTaHb MIX
tapinkamu — 300 MM; miamerp 6apOOTaXKHUX OTBOPIB — 2,4 MM; ILIOMIA MEPEPi3y OTBOPIB TyCOK
apouHOro THIy — 19,42 MM?; TOBIIMHA MOJOTHA TAPiIKH — 2 MM; BUIBHHII IIepepi3 Tapiaky —
2,6 %; BUCOTa IIApy piAMHM Ha Tapiakax — 35 MMm. s ciT4yacTUX Tapijlok BUTPATH TMOBITPS
3MiHIOBaIH B Jiana3oni 1-15 amM°/c, mo Bimmoinae 3MiHi MIBUAKOCTI B O0apOoTaxkHHX oTBOpax 1,5-
10 m/c, minbHICTH 3pONIEHHS KONMBAnach B Mexax Big 4 1o 11 m¥/(m?-rox). {ns myckomomiGHIX
TapiJIOK IIUIBHICTH 3POIIEHHS 3MiHIOBAIH Big 5 10 15 M3/(M2TOI[).

Bimomo, mo s TiABUIICHHS KOE(IIIEHTIB KOPHCHOI [ii TapiloK pi3HUX KOHCTPYKIIiH
JOIUTHHO 3IHCHIOBATH 3aTPUMKY PIIMHHU HA iX MMOJOTHI IUIIXOM OpraHi3allii Teqii OKpeMHux mapo-
PIAMHHUX CTPYMEHIB 13 B3a€MHHUM 3iTKHEHHSM a0o0 [I0JJaTKOBOi YCTAHOBKH IEPEropojoK i
BimOuBauiB. [IpucTpoi miis rabMyBaHHS PyXy PIIMHA BHKOHYIOThH y BHTJISIZII OTBOPIB, HACAIOK Ta
in. Ilmoma BimpHOrO mepepi3y OTBOPIB i3 3yCTPIYHMM IOTOKOM Mapu CTaHOBHTH 2-3 % BiX
3arajpbHO1 IO Tapiaku. J[s 301IbIIEHHS TPUBAJIOCTI KOHTAKTY IMapH 1 PIAMHMA Ta IHTEHCH(IKaIIil
MacooOMiHy Ha OKpEMHX JIUISTHKaxX TaplIKd BCTAHOBIIOIOTH BEPTHKAIIBHI meperopoaku. KoHtakTHi
MPUCTPOI 3 YACTKOBOIO KOMIIGHCAIIIEIO MPSAMOTOKY Brepuie Oynu pociimkeni A.H. IIpoxopoBum.
3acayroByrOTh Ha yBary JOCIIKEHHS, MpoBeaeHi B npoMy Hampsmky, B.I1. Kpusomeesum, O.B.
Anydpiesum, M.1. @apaxosum, C.b. AzizoBumMm, A.A. Kiss, H.R. Flodman, M. Matsubara, M. Petrus
ta iH. [2]. He3Baxaroum Ha OTpuUMaHi TO3UTUBHI pe3yibTaTH, OOIPYHTOBaHI METOAAMHU
MaTEMaTHYHOTO MOJICIIOBAaHHS, BiJOMI COCOOM 1 MOJeNi He 3HAWIUIM MIUPOKOTO MPAKTUYHOTO
3aCTOCYBAaHHS 4Ye€pe3 CKIAIHICTh OOpaHMX KOHCTPYKTUBHHUX pillIeHb, BIACYTHICTH MacoOOMiHY B
MapoBUi TIEpioJ], KOJTUBAHHS THCKY MapH B KOJEKTOPI Ta HU3bKY MPOMYCKHY 3JaTHICTh KOJOHHUX
MacoOOMiIHHHX araparis IO Mapi Ta piAuHi.

Jlis BuUpilleHHS TIOCTaBJICHMX 3aJad aBTOpPaMH 3alpONOHOBAHI TEXHOJOTIS LHMKIIYHOL
pekTHdiKalii, Mo X03BOJSE BHUKIIOYHTH BUIIEBKA3aHI HENOJIKH, Ta BIAMOBIIHA KOHCTPYKIIiS
KOJIOHHOTO MacooOMiHHOro amapata. Criocid nepenabdavyae nmepiogMIHUN MEPEIUB PIIUHU 3 TapIIIKH
Ha TapiIKy 3aBSIKM MPUMYCOBi poOOTI MEpEIMBHUX MPUCTPOIB, IO MICTSATH PyXOMi €IIEMEHTH,
3B’s3aH1 3 mpuBoaHUM MexaHizMoMm [3]. Kpim Toro, mis peanizamii crocoOy mnependadeHo
OCHAIIEHHS KOJIOHHOTO amapaTa JyCKOMOJIOHMMH TapiikaMd 3 KOAaKCiaJIbHUM PpO3TallyBaHHIM
nycok. Take TexHIUHE pIllIEHHS O03BOJISIE BUKIIOYUTH OJHOCHPSIMOBAHICTh MOTOKIB Mapy 1 piAMHA
10 BCiH MmIoIi Tapiiku. A y pa3i po3AUIEHHS CyMIIleH, 1110 MICTATh 3Ba)KEH1 YACTUHKY (HANPUKIaI,
B OpakHHUX KOJIOHaX OparopekTH(IKIiHHUX YCTaHOBOK), BHKIIOUYHUTH MOKJIMBICTH YTBOPEHHS
3aCTIHHUX 30H, IPUTOPSIHHS HA TIOBEPXHI TAPLIOK 3BAKEHUX YACTHMHOK Ta 30UIBLINTH TAKUM YHHOM
TEPMIH iX eKCIuTyaTtalii 6e3 3ynMHKH Ha IpOoQUIaKTU4HI POOOTH.

Jnst  peamizamii = 3ampoONOHOBAHOTO  CMOCOOY 1  TPOBENEHHS  JOCHIIKEHb  TaplIKd
eKCIIEpUMEHTAIbHOT KOJIOHM OyJaM OCHAIlEHI MOBOPOTHHUMM CEIrMEHTaMM, OCHAIlEHUMHU
MiKkponporecopHoro  nHeBmatukor  ¢ipmu  FESTO  (3’eqHanumu 13 cTaHIapTHUMU
nmHeBMoIIiHApaMu 1BoOi4HO1 aii Ty DNT 63-50-PPV-A), ki pyxanuch mo4eproBo BiAMOBITHO
70 mporpamu KoHTpojiepa M340 ¢ipmu «SchneiderElectricy. Pyxomi cermeHTH BiikpuBanu Ta
3aKpUBAJIM MEPETUBHI OTBOPU TAPUIOK TAKUM YHHOM, L0 MEPETUB PiIMHU BiJOYBaBCs NEPIOIUIHO
[0 BHMCOTI KOJIOHM 3BEpXy BHH3. YIPaBIIHHA MEXaTPOHHHUMHU IHiJICUCTEMaMHu  Bii0OyBasiocs
CY4aCHUMH KOMII FOTEPHO-IHTEIPOBAHUMH 3aCO0aMHU.

Ha nepmomy etani nocinixeHb OyJid BCTAHOBJIEHI MAPOJAUHAMIYHI PeXUMH CTa0LIbHOT poOoTH
CITUaCTHUX 1 JYCKOMOAIOHMX TapijioOK B IUKIIYHOMY PEXKHMI, BU3HA4YE€HI TPAHUYHO JOMYCTHMI
3HAQYEHHsI MIBUJKOCTI TIOBITPsI B 0apOOTaXHUX OTBOpax 1 y BUIBHOMY Tepepi3i Koionu. Jlis
CITYaCTHX TApUIOK: HWKHS KPUTHYHA IIBHJIKICTh TOBITps B OapOoTakHUX OTBOPaX (Vome)
craHoBmIa 5,4 M/C; JMiHIWHA MIBUAKICTH MOBITPs y BiuTbHOMY miepepizi komoHu (Vuii) — 0,25 m/c.
Jns myckonoaionux Tapinok: (Vome) mopiBHIoBada 6,5 m/c; (V,ix) BOApOOTaXKHOMY pexuMi poOOTH
tapiiok cranoBmia 0,5-0,9 m/c, nepeximromy — 0,9-1,3 m/c i ctpymeneBomy — 1,3-2,0 m/c. Ha
ApyroMy etami Oyjga BHU3HA4YeHa HIBHJKICTH MOBITPS B oTBopax (Vsp), 3a sKOI crmocTepiraBcs
OpuskoBuHOC piguman. s citgactux Ttapinok: (Vgp) cranoBmwia 8 wm/c; mpu 1bomy (Vi)



nopiBHioBasia 0,7 M/C; BiIHOCHA BeIMYMHA OpU3KOBHUHOCY (¢) He mepeuiyBaia 0,01 kr piguHu Ha
1 xr moBitpst. s myckononionux tapinok: (Vsp) cranoBmna 1,3-1,5 M/c; B cTpyMEHEBOMY peXHMIi
(e) ve nepeBuntyBaa 0,2 Kr/kr moiTps, B 6apootaxkHoMy pexumi — 0,1 kr/kr. Kpim Toro, 6ymo
BCTaHOBJICHO, IO IHTEHCHBHMI MEpeNUB DPIIUHH 4epe3 0apOOTaxxHI OTBOPH BigOYBae€ThCs NPHU
MIBUJKOCTSAX TOBITPS, MEHIIMX BiJ HIKHBOI KPUTHYHOI. 1A AOCHIAHMX THUIIB TapliOK Taka
IIBUJIKICTh HE TIOBMHHA nepeBuiryBati 1,5-1 m/c. OTpuMaHi eKCriepuMeHTaNIbHI JaHl MOXYTh OyTH
BHKOPHCTAHI JIJIs1 TPOCKTYBAHHS TaplIYaCTUX MAaCOOOMIHHMX amapariB IUKIIYHOT dii.

JocmipkenHs: epeKTHBHOCTI 3alpOIIOHOBAHOI TEXHOJIOTI] MPOBOAMINCH Y BUPOOHMYUX yMOBaX
Croponnb6adcskoro MITJ JIT «Ykpcnupt» B mpoliecax PO3TOHKH CHUPTOBMICHUX (pakiiii i
emroparii OpaKHOTrO AWCTUIATY B peXuUMi Timpocenekiii. st gociimkeHs Oyna 3MOHTOBaHA
eKCTICpUMCHTAIbHA ~ KOJIOHA, OCHAIleHa KOAaKCiaJlbHO  pPO3TAIlOBAHUMHU  JIyCKOIOJIOHUMHU
0apOOTaXXHO-IPOBATPHUMH ~ TapiIKaMu,  3’€IHAHUX 3  MEXAaTPOHHHUMH  MiJCUCTEMaMH.
XpomarorpadiyHuil aHali3 JOCHIIHUX MPoO kuBJICHHS (/K), KyOoBOi piaunu (KP), KOHIICHTpATy
ecrepo-cuBymnoro (KEC), emtopary (E), ronoBHoi ¢pakuii (I'®), pekTu(hikoBaHOTO €THIOBOTO
cupty (PC) Ta po3paxyHKOBI 3HaUEHHS CTYIICHIO BHJIYYCHHS (0,) 1 KpaTHOCTI KOHIIGHTPYBaHHS ()
JIETKHX JIOMIIIOK CIIUPTY B 0OpaHOMY TipOAXHAMIYHOMY peXHUMi IpUBeeHi B Tabmumi 1.

Tabnuys 1 — AHaji3 nocaifHuX Npod i po3paxyHKoBi 3HaAYeHHSA (@) i () JTeTKHX TOMIllIOK

I'pyma Konnenrpanis, mr/am> o B
JTOMIIIIOK XK KP KEC E I'd PC
Etanon, % 00. 30,5 3,7 67 30,14 92,5 96,5 8,24 2,20
Anpperigu 318,62 2,75 2302,18 0,29 1135,26 | 0,18 | 115,86 7,23
Ecrepu 40,50 — | 44861511 — 2394,99 — 0 11076,92
Mertanon, % 0,18 0,0003 2,69 0,0023 0,49 0,0003 | 600 14,94
Macio cuymue| 105882,74 | 726,94 | 726463,81 | 1179,78 | 3113,18 | 0,88 | 145,66 6,86

I[Ticns BKIIFOYEHHS EKCIIEPUMEHTAIbHOI PO3TiHHOI KOJOHHM BHX1J PEKTHU(IKOBAHOIO ETHJIOBOIO
cnupty 30utbmuBes Ha 3,8 %. B mporeci po3roHKu MOBHICTIO BUAAsLTUCS ecTepu. [TopiBHSIHO 3
TUIIOBOIO PO3TIHHOIO KOJIOHOIO CTYIIHb BUJAJIEHHS BHUIIUX CIMPTIB Macila CUBYIIHOTO 1 METaHOILY
30impImack Ha 38 %, KpaTHICTh KOHIIEHTPYBaHHS TOJIOBHUX JIOMIIIOK MiABUINMIAch Ha 25 %,
BUlMX cnupTiB — Ha 40 %, meranony — Ha 37 %. BcraHoBieHo, 1110 TMTOMa BUTparta Ipirovoi
napy Ha pPO3TiHHY KOJOHY 3MEHIIWIach BiJ 25 10 16 kr/man 0e3BOJHOrO CHUPTY, BBEAEHOTO Ha
TapuIKy >KUBJICHHS, Ha eMopauiiny kKojaoHy — BiJ 15 mo 8,2 kr/man 6e3BoiHOro cnupTty. 3a BciMa
MMOKa3HUKaMH OTPUMAaHUI CIUPT €TUJIOBUH pEeKTU(]IKOBAHHUI BiAMOBIAAB BUMOTraM CIUPTY COPTY
«JTroke».

BucHoBoOk. 3ampornoHOBaHa TEXHOJOTIA LMKIIYHOI peKTH(IKalli B KOJIOHHUX amnaparax,
OCHaIlleHUX 0apOOTaXKHO-NPOBATBHUMHU TapiikamMu. OTpUMaHI eKCIepHUMEHTAIbHI JaHIrPaHUYHO
JIOTTYCTUMOI IIBHJIKOCTI Mapu y BUIBHOMY Iepepi3l KOJOHHU 1 0apOOTaXXHMX OTBOpAxX CITYACTHX 1
JYCKOMOAIOHMX TapijoK. Y BHUPOOHMYMX yMOBax MPOBEAEHI MAOCHIPKEHHS e(QeKTUBHOCTI
3anpornoHoBaHoi TexHouori. [IpoBeeHui NOPIBHAIBHUI aHAI3 CTYNEHIO BUJIYYEHHS 1 KpaTHOCTI
KOHIIGHTPYBaHHsI TpYIl JIETKUX JOMIMIOK B €KCIIEPUMEHTAJbHIM 1 TUIOBIM PO3TiHHMX KOJOHAaX.
BceraHoBieHo, 1110 BUKOPUCTAaHHS 1HHOBALIMHOI TEXHOJIOTI] J03BOJISIE 3MEHIIUTH MUTOMI BUTpaTH
IpiroYoi apyu B pO3TiHHIH Ta emopalliifHiii kosoHax Ha 36 % B MOPIBHSAHHI 3 TUIIOBUMH.
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JOCJIIOKEHHS BINIMBYAMAPAHTOBOI'O BOPOLIHA TA I'VMIAPABIKY HA
CTPYKTYPHO-MEXAHIYHI BJACTHBOCTI TICTA ITPU CTBOPEHHI
TEXHOJIOI'TI KPEKEPIB III/IBUIITEHOI BIOJIOI'TYHOI IIHHOCTI

Beryn. IligBuileHUM HONMUTOM Y CHOXKMBAudiB KOPUCTYETHCA KpPEKEpP - «CyXe IEYUBO» 3
KPUXKOIO, IapyBaTOI CTPYKTYporo. Lle 0OyMOBIIEHO MiBHIEHHMM TEPMIHOM NPUAATHOCTI 10
cnokuBaHHsA (Big 3 10 6 MICAIB), OPUTIHAIBHUMH CMAaKOBHUMH BJIACTHBOCTSIMH, HEBEIHKOIO
coOiBapricTio. s mux BHUPOOIB XapakTepHi 3HAYHHMA BMICT JKMpPY, HU3bKUH BMICT Oinka Ta
MPAaKTUYHO TIOBHA BIJICYTHICTh BAXKJIMBUX OIOJOTIYHO AKTUBHUX PEYOBHH (BITaMiHIB, Makpo- i
MiKpoenIeMeHTIB Ta iH.). ToMy BUHHKae HEOOXiJHICTh KOPEryBaHHs XiMIYHOTO CKJIaly BUPOOiB.

AKTyajJbHicTh TeMH. OZHUM 3 HampsMIB MOJIMIIEHHS O10JIOTIYHOI IIHHOCTI BHPOOIB €
BUKOPUCTaHHS POCIUHHUX KYJIBTYp 30aradeHux OUTKOM, IO AACTh 3MOTY MiJABHIIUTH SKICTh OLTKa
32 aMiHOKHCIIOTHUM CKJIaJ0M, 30UIBIIUTH BMICT MIKPOHYTPIE€HTIB Ta PO3MIMPUTH ACOPTUMEHT
npoykiii. [TepcrnekTHBHO CHPOBHHO, Ha HAII MOTJISI, € O0pOLIHO 3 amapaHTy [1-5].

AMapaHT — 1€ IIHPOKOJHCTSHA OJHOpPIYHA TpaB’SHUCTA poOciIMHA 3-4 M BHUCOTOIO 3
MHOKMHHUMH OIIIATHUMHU CYLUBITTSMH, SIKi MICTATh HAciHHS. 3 JIiTEpaTypHHUX DKEpEN BIIOMO, IO
OOpOIIHO 3 HACIHHS aMapaHTy MICTHTh MinBUIIEHWH BMicT Onky (14-17 %), cymapuuii 6ok
amapaHTy Ha 28-35% ckialaeTbcs 3 HE3aMIHHUX aMiHOKHCIIOT, 30KpeMa KUIBKICTb JII3UHY Maibke y
2,5 pa3u Ta MeTioHiHY y 1,5 pa3u Ouiblie HIX y MIIEHHYHOMY OOpOIIHi. AMapaHToOBEe OOPOIIHO €
LIHHUM J[KEPEeIoM MiHepalIbHOIO Ta BITAMIHHOTO KOMIUIEKCY, Ma€ BUCOKHI BMIcCT BitamiHiB: C, E,
BiB2, By, PP, A, D, opraniyHMX KHCJIOT, BOJIOJI€ BHCOKOK) AHTHOKCHIAHTHOI 3aTHICTIO.
AHTHOKCUIAHTHUMHU CIIOJYKAMU aMapaHTy € nodideHosd, ¢GiTocTepoiu, B-CUTOCTEpOH, Xoda
OUTKM TaKOX BIZIrparOTh BaXJIMBY POJIb AK paauKaid. B pi3HUX coprax amapaHTy ineHTH(}iKOBaHi
nosidenonu (130KBepLUETHH 1 pyTHH) 1 heHONbHI KucaoTH [2-4].

OpaxkuiiiHuii ckiag OOpoIIHA 3 HACIHHS aMapaHTy CYTTE€BO BiAPI3HAETHCS BiJI MIICHUYHOTO
6opourHa. binbma yactuna OiikiB (50 — 70 %) ckiagaetbes 3 anbOyMiHIB Ta MIOOYiHIB, MEHINA
YacTHHA MICTUTh IpojaMiHM Ta riaroTeniHu [5]. ToMy nonaBaHHs OOpOIIHA 3 HAacCiHHS aMapaHTy
Ma€ CYTTE€BO BIUIMBATH Ha (OPMYBAHHS CTPYKTYPHO-MEXaHIYHUX BIIACTHUBOCTEH TicTta [uIs
KpekepiB. OCKITBKH aMapaHTOBE OOPOIIHO HE MICTUTHh KIIEMKOBHHU HEOOXITHO MHIyKaTH HOBI
TEXHOJIOTI4HI PIIlIEHHS Ta I0AAaTKOB1 CTPYKTYPOYTPOPIOBaYi.

OcTaHHIM 4acoM BEJIHMKE 3aCTOCYBAHHSA Y BHUPOOHHUITBI KOHIUTEPCHKUX BHUPOOIB 3HAXOASTH
N00aBKH POCIUHHOIO TMOXO/KEHHs, L0 MO€AHYIOTh TEXHOJOIYHI BJIACTMBOCTI 31 3JaTHICTIO
HaJaBaTH MO3UTUBHUM BIUIMB Ha pAn (izionoriyHux (yHKUid opraHizmy. Jlo Takux ao06aBok
HaJIE)KUTh rymiapa0ik, AKUI ABIIETHCS cTabuni3aTopom KOJIOIJHUX CHCTEM,
CTPYKTYpPOYTBOPIOBAUEM, CIIPUSIE MIBUIICHHIO MPYXHO-TNIACTUYHUX BJIACTUBOCTEN TicTa [6].

Mertoro Hamux JOCTIKEHb OYyJlI0 BH3HAUYEHHS TEXHOJIOTIYHUX BJIACTMBOCTEH aMapaHTOBOTO
OopolIHa, oro BIUIMB Ha SIKICTh Ta KUIbKICTh KJIEHKOBUHU, HA CTPYKTYPHO-MEXaHIYH1 BIACTUBOCTI
KPEKEPHOTo TICTa Ta ONTHUMaJIbHI YMOBHU OO MPUTOTYBaHHS.

Marepiasum Ta ™meroau. I[lig wac npoBeneHHS TOCTIHKEHb BUKOPUCTOBYBAIU OOPOIIHO
NIIEHIYHE BUILOTO COPTY, OOPOIIHO 3 HACIHHS amapaHTy, rymiapalik «Fibregumy»(BupoOHHK KoMMaHis
«Nexiray», ®paniist). SIkicTh cUpOi KJICHKOBUHM BU3HAYAIM 3aralbHONPUIHITHMH METOIUKAMHU; 3MIiHY
CTPYKTYPHO-MEXaHIYHHUX BJIACTUBOCTEH BHU3HAUaIM 3a JOMOMOror npuinaxy «CTpyKTypoMeTp»;
JOCI/KEHHSI TEXHOJIOTTYHUX BJIACTUBOCTEH MOJENBHUX 3pa3KiB OOpOIIHSHHMX CyCIEH31M Ha
¢dapunorpagi bpaGennepa (4ac yrBOpeHHs TiCTa, CTIMKICTb, €TaCTUYHICTb, PO3PIHKEHHS).

PesyabraTu.llpu mnpoBeneHHI JOCHIIKEHb HaMarajiucs 3poOMTH MaKCUMalbHY 3aMiHY
MIIEHUYHOro OopolTHa Ha amapaHToBe. CroYaTKy BU3HAYAIM SKICTh 1 KUIBKICTh CUPOi KIICHKOBUHHU
MIIEHUYHOr0 OOpOoIIHa, 11 AedopMaliiiiHi BIaCTUBOCTI Ta BIUIMB aMapaHTOBOr0 OOPOIIHA Ha HHOTO.
BusnaveHo, 1110 13 301IbIIEHHAM KiJIbKOCTiaMapaHToBoro 6opoiHa Bif 10 % 1o 50 % 3MiHIOIOTECS



CTPYKTYPHO-MEXaHIuHI BJIACTUBOCTI KJIIEMKOBWHHU, a CaMe€ 3HIDKYIOTBCS 1 TPYXKHI BJIACTUBOCTI,
TOOTO MOCHa0II0e MIIEHHYHE OOPOIIHO, a BUX1Jl CHPOi KICHKOBHHHU 3 JIOJaBaHHSM aMapaHTOBOTO
6opourHa 10 50% 3MeHIIyeThCsl y 2 pa3u MOPIBHSIHO 3 KOHTpoJeM. Takoxk BiAOYBa€eTbCs MOMITHE
30inpmenns BJIK ta posrsokHocTi y 1,5 pasu y 1,9 pasu BiAmoBigHO MOPiBHAHO 3 KOHTposieM. Taki
pe3yNbTaTH MOKHA MOSICHUTH OCOOJMBOCTAMHU XIMIYHOTO CKJIQJy aMapaHTOBOro OOpoOIIHA Ta iX
B3a€MOJii 3 TIIEHUYHUM OOpPOUIHOM. 3MEHIICHHS KUIBKOCTI KJICHKOBUHHU TOSICHIOETHCS
3MEHIICHHIO KUJIBKOCT1 KJICHKOBUHHMX OUIKIB (ITiaIMH Ta TJIFOTEHIH).

JlocmikeHHsT BIUIMBY OOpOIIHA aMapaHTOBOTO HA IMPOLIEC YTBOPEHHS TiCTa 3 MIIEHUYHOTO
O6opomHa 3a gomnomororo (¢apuHorpada bpabGenpepa mnokazanu, MmO Yy MOAENBHUX 3pa3Kax
OOpOIIHSAHUX CYCIEH31H 30UIBIIYETHCS PO3PLIKEHHS Ta 3MEHIIYETHCS TPUBAIICTH 3aMICy TicTa.
JlonaBaHHS aMapaHTOBOrO OOpOIIHA MOraHO BIUIMBAJIO HA CTPYKTYpPHO-MEXaHIYHI BJIACTUBOCTI,
CTPYKTypa TicTa Oyina KPUXKOI, HEOJHOPITHOI Ta MoraHo ¢gopmysanocs. Tomy aiisi CTBOPEHHS
TEXHOJIOTii HOBOTO AaCOPTUMEHTY KpEKepiB 3 JI0JaBaHHSIM aMapaHTOBOrO0 OOpOIIHA MpUMHSITE
pillIeHHS J10/1aTKOBO BHOCHTH CTPYKTYPOYTBOpIOBau Trymiapabik y kimekocti Big 0,5 mo 4,0 % no
Macu OopomrHa. BcTaHoOBieHO, 1[0 [0JAaTKOBE BHECEHHS TIIPOKOJIOIAY MiABUIIYE MPYHKHO-
IUTACTUYHI BIACTHBOCTI TicTa. 30iNbIIyBanach TpaHUYHA HAmpyra 3CyBYy Ta 3MEHIIYBajach
aaresiiiHa MinHicTh. TicToBa cTpiuka Oymna piBHOMIPHOIO, 100pe pO3KOUYyBaloch Ta (hOpMyBasach.

[Tpu moBHIiA 3aMiHI MIIEHUYHOTO OOpOITHA HAa aMapaHTOBE, TicToOe3 JA0JaBaHHS TyMiapadiKy
Oyl0 Kpuxke, MOraHo Opanocs A0 KyINd Ta 30BCIM HE PO3KOYYBalOCh, IO MOSCHIOETHCS
BIJICYTHICTIO KJIEHKOBMHHUX OinkiB. TicTo 3 momaBaHHsIM TyMmiapaliky, SIKH IisIB B JaHOMY
BUIAJKY K CKPIIIIOIOUUIN areHT BCiX KOMIIOHEHTIB, OyJo elacTuyHe Ta Jo0pe po3KadyBajocs A0
HEOOXiHOI KUIBKOCTI ImapiB. Y pe3ynapTari MpoOHOTO BHITIKAHHSA-CYIIIHHSA OyJI0 OTPUMaHO CMavHe
Ta XpyMKe IeYnBO, 30araueHe O1IKOMTa OKUBHUMHU PEUYOBUHAMH.

BucHoBok.BukopucranHs  HeTpajMLIMHOI CHUPOBHUHHM  POCIMHHOIO  TOXOJDKEHHS  JUIS
BupoOHunTBa BbKB 1ae MoXIuBICTH OTpuMaTH MNPOIAYKIiO 3 OaraTto-QyHKIiOHATHHUMHU
BIIACTHBOCTSAMHU. Pe3ynbTaTv IOCHIIHKCHb IMOKA3aJd JOIUIBHICTh 3aCTOCYBAaHHS aMapaHTOBOTO
OopomrHa Ta ryMmiapabiky y pO3LIMPEHI HOBOTO ACOPTHUMEHTY KpPEKepiB MiJABHUILIEHOI CMaKOBOi,
Xap4oBoi Ta 010JIOTIYHOT IHHOCTI.
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OINTUMI3ALIA MPOLECY KPIOMMPOTEKIII IJIOJIIB TA AT
HEPEJ] 3AMOPOXKXYBAHHAM

HaiiGinpm edekTuBHUM, TJIIMOOKMM 1 BaroMMM MiAXOAOM 1O BJIOCKOHAJICHHS TEXHOJIOTil
3aMOPOXKYBAaHHS POCIMHHOTO MaTepialy € Horo nepBuHHE OOpOOJIEHHS PO3YMHAMHU OpPraHIUYHUX 1
MiHEpaIbHUX CHOIYK — KpPIONPOTEKTOPIB, sIKi 3amo0iraroTh YHIKOHKEHHIO KIITHH 1 CTPYKTYP
OiloJoT1YHMX 00'€KTIB MPHU BIUIMBI HU3BKUX TeMIIEpaTyp, NMpu 30epiranHi Ta aedpocrarlii, 3aBasiKu
yoMmy 3a0e3nevyeTbcs MiHIMaJdbHI BTPAaTH KIITHHHOTO COKY MpH JAedpocTallii, 10 03HAYa€ BUIILY
XapyoBy 1 010JI0T1YHY IIHHICTH TOTOBOTO MPOIYKTY, HOTO CMaK, apoOMaT, KOHCUCTEHIIIIO Ta KOJIIP.

PesynbraTi miTepaTypHUX NAaHHX Ta BIACHUX €KCIIEPUMEHTAIBHUX JOCITIHKEHb MEPEKOHINBO
CBiT4aTh TPO Te, 110 MiHIMIi3alii BTpaT acCKOpOIHOBOT KHUCIOTH MPH 3aMOPOKYBaHHI Ta 30epiraHHi
AT MOXHA JTOCSITTH caMme 3a IOTIOMOTO0 METO/[IB KPIOTIPOTEKITi.

Lle#t HanpsiM ayxe Majio AOCHIIKEHUN y poOoTax 1 BITUYM3HSHUX, 1 3apyODKHUX HAYKOBIIIB,
TOMY HOTO PO3BHUTOK 1 BCTAHOBJICHHS TMEBHUX 3aKOHOMIPHOCTEH MaKCHMAaJbHOTO 30epexeHHs
acKOpOIHOBOI KHCIIOTH, B TOMY YMCJi 3a JOMOMOIOI0 METO/AIB MAaTeMaTUYHOTO MOJENIOBAHHS, €
aKTyaJIbHUM SIK JUISL TEOpii, Tak 1 Ui MPAKTHYHOTO BIOCKOHAJICHHS TEXHOJIOTIH 3aMOpPOKYBaHHSI.
Ile 1 € meToro maHOi poOOTH.

MaremaTiuHe MOJCIIOBAHHS JI03BOJISIE TPOAHATI3yBaTH IOBEAIHKY 00'€eKTa 3 pI3HUMHU
3HAYCHHAMHU (I3MYHHMX BEJIMYHMH 1 TEXHIYHUX IMapaMETpPiB, a TaKOXK OTPHUMATH XapaKTEPUCTUKH 1
MOKA3HUKH, AKi CKJIQJHO BH3HAYUTH E€KCIIEPUMEHTAIBHO. 3AJICKHO BiJ MPUUHATHX TOJO0KEHb NIPU
CKJIaJIaHHI MOJIeJIl OJIMH 1 TOM K€ MpolLleC MOKHA OMHCATH PI3HUMHU MAaTEMaTHYHUMHU MOJEISIMH 1
OTPHUMATH PI3HUU CTYHiHb TOYHOCTi. MareMaTHUHEe MOACTIOBAHHS PO3TIISAAETHCS SIK y3aralbHEHHS
¢13u4HOr0 cocoOypO3UIMPEHOT0 KOAYBaHHS (i3MUHUX BeNU4UH. Lle 1ae MOXKIHMBICTH AOAATKOBO
CIIPOCTUTH TPAKTHYHI 3aBJaHHS, MOB'sI3aHi 3 MOLTYKOM ONTHMAIbHUX TEXHOJOTIYHUX PEXKHUMIB, SKi
3HIDKYIOTh BUTpPAaTH Ha BUPOOHMIITBO HEOOXINHOI SIKOCTi, BU3HAYAIOTh KOHCTPYKIIi CKIIaJOBHX
MalmiH 1 OONaJHaHHS, a TaKOXK 3a0e3MeuyroTh CTAOUIBHICTH MPOIECY Y BCTAaHOBICHOMY
ONTUMaJIbHOMY pexkumi [1].

BukopucranHs MaTeMaTHYHOI MOETi 103BOJsi€ PO3B'S3aTd MPAKTHYHI 3a71adil: 3HANTH
ONTUMAJIbHI TMapaMeTpu TEXHOJIOTIYHOTO IMpolecy, Mo0 JOCATTH BUPOOHUUTBO MPOIYKTY
HalBUIIOI AKOCTI. B Hamomy Bunaaky mifiopaTH ONTUMaIbHY TPUBAIICTh OOPOOJIEHHS, CTBOPUTH
KOMOIHOBaHMH KpIOMPOTEKTOp, SKHH 3a0e3nednTh MakcUMajbHe 30epexkeHHs BiTaminy C mpu
3aMOpPOXkYBaHHI, @ TaKOXX MPOrHO3 3MIHM BMICTy BiTamiHy C BiJ 30BHIIIHIX YMHHHUKIB — 3MIHH
KOHIIEHTpallii KpIONPOTEKTOpa Ta TPUBAIOCTI OOPOOICHHS AT,

MaremaTiuHe MOZETIOBaHHS € OCHOBHUM CYYaCHUM METOJIOM CHCTEMHOTO JTOCIiKEHHS. SIK
MPaBUJIO, KOHLENTYallbHA MOJEIb 00'€KTa JOCIIPKEHHS BKJIIOYAE NMPOEKTYBAaHHs, popMaizaiio i
MEPETBOPEHHS 11 HA MaTeMaTuuHy ab0 KOMII'FOTEPHY MOJ€Ib, METOJOJIOTII0 aHami3y 1 poboTH, a
TAaKO’X TMOJalbllle BUBYEHHS MOJEN, OTPUMAaHOi 3a JIOMOMOIOI0 CY4YacHHX KOMII'FOTEpHHUX
TEXHOJIOT1H. BUKOpUCTaHHS METO/IB MOJICIIIOBAHHS JI03BOJISIE OTPUMATH OUTHIIT TOYHY 1H(OPMAITit0
IpO TOBEAIHKY 1 XapaKTepUCTUKY JOCHPKYBaHUX CHUCTEM 1 TMpoIleciB, HDK TMpH iX
Oe3mocepeIHOMY BUBYCHHI, BUTPAYArOUH MPH I[bOMY MEHIIIE KOIITIB Ta 4acy [2].

He BumankoBo eJeMEHTHM MAaTeMaTUYHOTO MOJIENIOBAaHHS BUKOPUCTOBYIOTBCS 3 4acy
BUHUKHEHHS TOYHUX HAyK, a JEsKi PO3paxyHKOBI METOJM, IMOKAa3HUKU Ta KPHUTEPiiHA3MBAIOTHCS
iMeHaMu Takux kopudeis, sk Hetoton i Eifnep. HactynHum etamnom po3BUTKY 1Li€i cuctemu OyB
kinenp 40-50-x pokiB XX crTomiTTS, mpHHAMHI 3 OBOX mpuuuH. [lepmoro 3 HUX € TosiBa
Komm'iorepiB. Lle 10omomMorio BYEHMM 3MEHIIHUTH BEIUYE3HUH 00CAT OOYMCIIIOBAIBHOI POOOTH.
Hpyra — peanizauis HauioHanbHUX nporpam y CPCP 1 CHIA nns cTBOpEeHHS SIIEPHOTO PAKETHOTO
IIMTA, sKa He Morja OyTu 37ificHeHa 3BUYaiHMMHU 3aco0amMu. MaTremMaTuyHe MOJIETIOBaHHS TaKOX
CIIyTyBajo WA MeTi: sfifepHl BUOYXHU 1 paKeTHO-CYNYTHUKOBHI IMOMIT CIIOYATKY CIPOTHO30BYBaB



KOMIT'FOTEP 3 BUKOPUCTAHHSAM MAaTeMAaTHYHUX MOJIEIICH, K1 Ti3HiIIe OyJr 3aCTOCOBaHI Ha MPaKTHIII.

TakuM YMHOM, BUKOPHCTaHHS MAaTEMAaTUYHOTO MOJICIIIOBAHHS B JAHOMY KOHKPETHOMY HampsiMi
CIIPUSITUME PO3BUTKOBI Ta 3aCTOCYBaHHIO HOBUX €(EKTUBHHMX METOJIB 3aMOPOXKYBAHHS, OCHOBHUM
NPU3HAYCHHSAM SKUX € 30epeXeHHs y HITbOBOMY HPOAYKTI MaKCUMaJIbHOI KOHIIEHTpAIi ackOpOiHOBOI
KHCJIOTH SIK HAMOUTBII JJaOLIBHOTO CKIIAIHUKA YCIX TUTO/IIB Ta ST,

Po3pobnieHa HaMM TEXHOJIOTiS 3aMOPOXKYBaHHS STl 3 KpPIOMPOTEKTOPAMH JIOIYCKaE
LUJIECIIPMOBAHY 3MiHY BCiX HaWOUIBII CYTTEBUX BXIIHHMX (AKTOPiB (TPHBATICTH OOPOOKH STif
KpIONpOTEeKTOpaMu Ta Mmindip KoMmOiHOBaHOro KpiomporekTopa) [3]. Tomy it mnoOymoBu
MaTeMaTHUYHOI MOJedl HAmoro 00’€KTa MM 3aCTOCOBYBAJIM IMOBHUN (PAKTOPHUI E€KCIIEPUMEHT,
TOOTO 3MIMCHUIU TMpOUEAypy BHOOpPY YHUCIAa i YMOB MPOBEACHHS JOCTIIKEHb, HEOOXITHHUX 1
JOCTAaTHIX JUIsl OTPUMaHHS MaTEMaTHYHOI MOJENI MPOIeCy 3aMOpOXKyBaHHS 01000'ekTiB. Ilpm
[[bOMY MU TparfHyjid 10 MiHiMi3allii 4Yucia JOCTiAiB, OJHOYACHO BapilOlOYM BCi 3MiHHI, SIKi
BH3HAYaIOTh IPOIIEC; OOMpaIM YITKY CTpaTerito, IO J03BOJISIE MPUMUMATH OOTPYHTOBaHI PIIICHHS
TicIist KOXKHOT cepii pociinis [4].

VYike 3a3HauvanM, 110 METOI 3aMOPOXKYBAHHS IUIOAOBO-STIHOT CHPOBHMHHM € MaKCHMajbHe
30epeeHHs IHHKX i1 010KOMIIOHEHTiB, nepeaycim BiTaminy C. Tomy napamerpom ontumizanii Mu
o0MpaeMo MOKA3HUK BMICTY acCKOpOIHOBOI KMCIOTH Yy CBIXKIN Ta 3aMOPOXKEHIH CHPOBUHI, OCKLIBKU
caMe BiH CBIIYHTH TMpPO JOCKOHATICTh po3pobieHoi TexHoiyorii. Ha 30epexkeHHS BMICTY
acKOpOIHOBOI KHCIIOTH y 3aMOPOXKEHHUX HamiB(hadpukarax HalOLIbII ICTOTHUN MO3UTUBHUIA BILIUB
CTIpaBIIsie€ TonepenHe OOpOOJNEHHsS IUIONIB Ta AT PO3YMHAMHU KPIOMPOTEKTOPIB, IXHIA CKIas,
TPUBAJIICTh 0OPOOJICHHS.

PosrisiHeMO  e€()eKTHUBHICT TOTNEPEAHHOTO OOPOOJICHHS IUIOMOBO-ATIAHOI CHpPOBHHH (Ha
MPUKJIIAJI SAT11 YOPHOI CMOPOJIMHH).

st mepeBipKku JOCTOBIPHOCTI OTPHMAaHUX PE3yJbTATIB CKIAAAEMO MaTEMAaTW4HI MOZENi Ta
noOynoBY MmIaHy (PaKTHUYHOTO EKCIIEPUMEHTY.

Mu 3pilicHWIM  TPpUPAKTOPHUNA EKCIEPUMEHT JJIsl BH3HAYEHHS YMOB IIONEPEAHBOTO
00pOOJIeHH AT KOMOIHOBAaHUM KP1OMPOTEKTOPOM — CYMIIIIIIIO TIFOKO3H 1 TUMOHHOT KUCIIOTH.

Ha ocHOBi pe3ynbTariB monepeanix JOCTiKEHb MPUHHIN BMICT JUMOHHOI KuciaoT Bix 0,5
10 1,5%, ockinbKy 301IbIIEHHS KOHIIEHTPAllli HEraTUBHO BIIMBAJIO HA OPTaHOJICTITUYHI MTOKa3HUKU
3aMopokeHuX sriA. Ilpum TpudakTopHOMY EKCIEpUMEHTI B SIKOCTI 3MIHHHX BHCTYNAIOTh TaKi
MOKa3HUKH:

x1(C1) — BmicT riroko3u, %;

x2(C2) — BMiCT TUMOHHOI KUCIIOTH, %;

x3(t) — TpuBasicTh 0OPOOICHHS, XB.

y(BimC) — BmicTBiTaMiny C B sirofjaX YOpHOi CMOPOJIMHHU.

VY 3aranibHOMY BUTJISIII (DYHKIIIFO MOYKHA MTPEICTaBUTH TaK:

y = fx1, x2, x3) 1)

3arajgbHa cxeMa MaTeMaTHYHOL MO}IGJ’Ii Ma€ BUTTIAA:

X1 (Cy)

x2(C2)y (BimC) —» OXT

x3(t) -7

3aJeXHICTh BXIIHUX TMapaMeTpiB BiJ BUXiAHOI (YHKUIi € JiHIHHOIO, BUXOAAYH 3 IHOTO,
CKJIa/Ia€EMO PIBHSIHHS perpecii:

y = bO + blxl + b2X2 + b3X3 + blZXZLXZ + b13X1X3 + b23X2X3 + blZ3X1X2X3 (2)

ne bo, b, b2,bs, b1z, bis, b23, b123— xoedinmientn perpecii.

Jis mpoBeseHHS JAOCIHIAY CKJIaJaeMO CIelialbHI MaTpUlll IUIAHYBAaHHS EKCIEPUMEHTY 3
YKa3aHUM iX YHCIOM Ta MeXaMu 3MiHU (¢akTopiB. Marpuus npeacrasisie cobO0 Mepesik
BapiaHTiB, B3jATHX B JaHiil cepii mgochimiB.Y Oe3BUMipHOMY BHpa3i BepxHill piBeHb Oyne
no3HaveHuii (+1), a HykHIi (-1).
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VY tabnuii 1 HaBeAeHO MATPHUIIO TPU(DAKTOPHOTO EKCIEPUMEHTY 3 (paKTOpaMH Ta MmapaMeTpoM
onrtuMizaii (BMicToM BiTamiHy C) B B iIr0JJaX YOPHOI CMOPOJAHHH.

Tabauys 1 —Matpuus TpUuGaKTOPHOr0 eKCIIEPUMEHTY

Ne ®Pakropu [Tapametp onTumizanii (BMicT Bitaminy C)

n/m | C1,% | C2,% | t, xB y1 Y2 y3 Yep.
1 10 0,5 10 | 1454 | 150,6 | 132,2 1427
2 20 15 10 | 162,2 | 146,8 | 164,6 157,9
3 10 15 60 | 158,8 | 166,4 | 149,5 158,2
4 20 0,5 60 | 196,6 | 182,1 | 1904 189,7
5 10 0,5 60 | 146,6 | 150,8 | 1544 150,6
6 20 1,5 60 | 237,4 | 240,1 | 246,8 241,4
7 10 15 10 | 158,8 | 150,2 | 160,4 156,5
8 20 0,5 10 | 1555 | 158,8 | 142,6 152,3
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OIIHKA BE3IIEKHU 3AMOPOKEHUX TA JE®POCTOBAHUX AI'lJ 3A
MIKPOBIOJIOTTYHUMMU ITOKASHUKAMUA

HaranbHoto nmpo0ieMoro, 0COOIMBO aKTyaJdbHOIO OCTAaHHIM 4acoM, € LJIOpiYHe 3a0e3MeUeHHs
HacelleHHs YKpaiHM BHCOKOBITAMIHHOIO NIpoAyKuier. L[poro MokHa nOCSIrTH mepepoOsieHHsIM
CE30HHOI CHUPOBMHHM, B TOMY WYHCII, IUIOJOBO-ATIHOI (KyJbTHMBOBAHOI 1 JUKOpOCJOi), Ha
3aMopoxkeH1 HamiB(aOpukaTH. Po3mmMpeHHs CrOKMBYOrO0 PUHKY 1€l MPOAYKLIi 13 BpaxyBaHHSIM
TOTO, 1110 BOHA MPU3HAYEHA JJIs YCiX BEpCTB HACEJIEHHS, BUMAarae JOTPUMaHHS BIIMOBIIHUX 3acaj
yIpaBIiHHSA ii 0€3MEeKO0r0 Ta SKICTIO Ha BCIX eTanax BUPOOHUIITBA.

Amnauti3 1ocBiy B cepi ynpaBiIiHHS SKICTIO Xap4OBUX MPOJYKTIB CBIUUTH [1], 1110 epeKTUBHO
YIOPaBISATH UM IPOLECOM MOXHA JIMIIE KOMIUIEKCHO Ha OCHOBI BCIX YMHHHKIB, SKi (POPMYIOTH 1
3a0e3neuyioTh AKicTh. JI0 HUX HajeXaTb peTeIbHUNA Ta apryMEHTOBAaHUN BUOIp CHPOBHMHH 3a il
O10XIMIYHMMH, OPTaHOJENTUYHHMH Ta TEXHOJOTIYHUMHU TIOKa3HWKaMH [2], TeXHooril ii
nepepobieHHs [3]; 0coOIMBOCTI pUHKY 30yTy; anpiopHa HEOOXIAHICT JOTPUMAHHS yCiX BUMOT JI0
Oe3IeKH Ta AKOCTI OTPUMAHUX MPOAYKTIB [4]. BHOKpeMITIOr0UH 3 IIOTO MEPENTiKy OJHY 3 OCHOBHHX
npobieM, maHy poOOTy TPUCBATHIM OIMHII MIKPOOIOIOTIYHOI YHUCTOTH 3aMOPOXKEHUX 1
neppocToBaHuX HamiB(haOpUKaTiB.

Mikpo6iosoriuHi AOCHIHKEHHSI Ha HAasBHICTh y CUPOBUHI Ta 3aMOPOXKEHUX HamiBhabpukaTax
MAaTOTEHHUX  MIKpPOOpraHi3MiB, OakTepiii, JApPLKIKIB, IUIICHABU 3A1MCHIOBAIM  METO/JAaMHU,



nepenbauenumu B 'OCTax: 1044.15-94; 10444.12-88; 26670-91, 30518-91. Ananizu nmpoBOIUIH
YaIIKOBHM CIIOCOOOM KUIBKICHOTO OOJIIKY Ha TBEPIMX >KUBWIBHHUX CEpElOBHUILNAX. 3araibHy
KUIBKICTh OakTepid BHU3HAYaJd Ha M’ SICO-TIEITOHHOMY arapi, KUIBKICTh IUTICHABUX TpHOIB 1
JPIKIDKIB — HAa CyClIO-arapi.

Sromu micns MomepenHbOi MiArOTOBKM YHNAKOBYBAIHM y TOJICTHJICHOBI MAaKETH 3aBTOBIIKU
30...60 MKM, TrepMeTH3yBaJdM MNUIIXOM TEPMO3BapIOBAHHSA, 3aMOPOXXYBAJIM Yy MOPO3MIbHIN
yCTaHOBII Mpu Temriepatypi —35...—37 °C 1 30epiraiu B MOPO3WIBbHIN KaMepi MPOTATOM IEBHOTO
nepiony npu —18 °C. Yactuny Aria nepes 3aMOpOKYBaHHSIM OOpOOIISIIM PO3UYMHOM, /10 CKIIATY
SKOTO BXOJSATH cOpOiHOBa Ta OeH30MHA KHUCIOTH. lle mpupoaHi KOHCEpBAHTH, $Ki IHPOKO
BUKOPHUCTOBYIOTbCS Yy IUIOJOOBOYEBIN TNPOMHUCIOBOCTI JUIA 3amoOiraHHs MiKpoOioJOTidyHOMY
IICYBaHHIO MPOAYKUii. IX 101aBaHHA 3aTpuMye PO3BMTOK MiKpOOPraHi3MiB i BHMKIMKAE TXHIO
yacTKOBY 3arubenb. CopOiHOBa Ta O€H30iHa KHUCIOTH CHUHTE3YIOTHCS B SATOAax >KypaBJIMHHU,
OpycHuIll TOmmO, 1 Ie 3a0e3medye iX TpuBaje 30€piraHHs y 3BUYAMHHX YMOBAxX YIIPOJIOBXK
TPUBAJIOTO TEPMIHY.

MikpoOioJIOTIYHI  TOCHIJDKEHHS JOCHITHUX 3pa3KiB AT MPOBOAWIM  BIApa3y  IMicCis
3aMOpOXKYyBaHHS, Micas nedpocraitii i 30epiraHHs B 1edpPOCTOBAHOMY BHIJISAL Y XOJOAMIIBHIN
Kamepi npu Temneparypi 3...5°C mpotrsrom mneBHoro uacy. [loka3HUKM BH3HA4Yalu B CepelHid
npo0i 3pa3KiB y TPHUPA30Bii IMOBTOPIOBAHOCTI. Y Tabnwmi 1 HaBeIEHO pe3yJNbTaTH OIIHKH
MiKp0O10JI0T14HOT YUCTOTH AT MAJTMHU Ta 0)KMHU 0E3MOCEPEIHBO MICII 3aMOPOKYBAHHS.

Tabauys 1 — PiBeHb MiKp00i0JIOTiYHOI YMCTOTH ATI MIiCJIA 3aMOPOKYBaAHHS

IToxa3uuk lirieniynnit Sroan MaauHU Slroan 0XKuHU
HOpPMAaTHUB HeoOpob6neni | OOGpoOneni HeoOpobneni O6pobneni
MA®AEM, 5,0 - 10 2,9 - 102 2,1 - 102 4,3 - 102 2,8 - 102
KYO/r
BI'KII He
(xomipopmu) | nmomyckaetscsi | He Busineno | He BusiBieno | He BusBneno | He BusiBieno
BO,lr
ITmicenti, 5,0 - 102 1,0 - 10! He BusiBneno 1,0 - 10* He BusBneno
KYO/r
Hpixmxi, 2,0 - 102 He Bussneno | He BusiBiieno 1,0 - 10* He BusiBnieno
KYO/r

[lepenycim cii 3a3HAYUTH, IO NMATOT€HHUX MIKPOOPTaHI3MIB, Y TOMY UHMCII OakTepil poay
Salmonella (y 25 ), Hi y CBIXHX SIT0/1aX, HI Y 3aMOPOXEHUX HaIliB- (pabpHKaTax He BUSBICHO.

3arajioM BHACHIJOK 3aMOPOKYBaHHS ATl KUIBKICTh MIKPOOPIaHi3MIB 3MEHIIYETHCS Ha
28...56%, 1m0 Y3roJUKYeTbCS 3 pe3yibTaTaMH JOCTIKeHb IHIIMX aBTopiB. lle mpu Tomy, 110
3aMOpO’KYBaHHS BEIM METOJOM IIBHAKOTO 3HIDKEHHS TEMIIepaTypu, NpH SKiid yTBOPEHHI
ApIOHOKPUCTATIYHUM ]I HE3HAaYHO pYyHHYE IUIa3MaTU4YHI MeMOpaHU Ta KIITUHHI OOOJIOHKM SIK
00’ €KTIB 3aMOPOKYBaHHs, TaK 1 MIKPOOPTaHI3MiB.

o6 mnosCHUTHM MO3UTHBHMNA BIUIMB 3aMOPOXYBaHHS (HE3aJIeXKHO BiI CIOCOOIB ioro
peamizaiiii) Ha MiABUIIEHHS MIKpOOIOJOTIYHOI YUCTOTH IUIOAOBO-ATITHOI CHPOBUHH, HEOOX1THO
3BEPHYTHCH /10 HOHATTS «TeMIEpPaTypHUH MIOK KIITUHW». Ilil UM MOHATTAM pPO3yMIiIOTh CTaH
CTPYKTYpHOTO pYHHYBaHHS IUIa3MaTU4HOI MeMOpaHM ab0 KIITHHU B LIJIOMY, SIKE BiAOYyBa€ThCs
iCJIs MBUAKOTO 3HIKEHHS TeMmepatypu a0 0°C i1 Hkye. 3a cnoctepexxeHHsMu A. binoyca ta B.
I'pumienka [5], MBUAKICTh pyHHYBaHHS KJIITHH 3aJIeKHUTh MEPENyCiM BiJ BMICTY XOJIECTEPUHY B
MeMOpaHax. BijbIIicTh MIKpOOpraHi3MiB HajeXaTb J0 O0’€KTIB i3 HE3HAYHOIO KOHIICHTPALIEI0
XOJIECTEpUHY, TOMY iXHI KJIITHHHI CTPYKTYpPH 3/aTHI pYyHHYBAaTHUCh YyX€ TMICIs IIBHJKOIO
OXOJIO/KEHHS.

BiamoBimHo a0 pe3ynbrariB Tabmuill 1, pU3UKY CEPEIHBOTO CTYNEHIO HEOE3MEeKH MOKHA
oyiKyBaTu NpH jAedpocTalii 3aMOPOKEHUX IUIOMAIB Ta STiA MPU HEAOTPUMAaHHI TEXHOJOTIYHHX Ta
CaHITapHO-TIT1EHIYHUX YMOB.
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Tomy HEOOXIIHMMH € JOCHIKEHHS BIUIUBY CIOCOOIB PO3MOpPOXYBaHHS Ha TOKa3HUKHU
MikpoOionoriunoi Oe3neku. OTpuMaHi pe3ynbTaTH HaBelAeHO y Tabn. 2. JlochmimkyBainu sroau
OKMHH, OOpOOJICHI Tepell 3aMOpPOKYBaHHSAM PO3YMHAMH COpPOIHOBOI Ta OCH30MHOI KHCIOT, 1
nedpocroBanux yepes 12 micauis 30epiranns npu Temmneparypi —18 °C.

Hedpocrariro npoBoauinn 4 ciocobamu: 1 croci6 — Ha moBiTpi nmpu Temneparypi 18...22°C; 2
crnocid — y MIKpoXBMIIbOBIi meui; 3 croci6 — y xonmonunbHil kKamepi npu 0°C; 4 criocid — y BoasHIN

Oani ipu 37...42°C.

Tabauys 2 — PiBeHb MiKp00ioJIOTiYHOT YHCTOTH AT 0:KMHH, 1e(POCTOBAHUX PI3HUMH

crocodamMu
HocmimKyBaHi MA®AHEM, BI'KIIT [TicHsBi TpubHwH, HpixmKi,
3paszKu KYO/r (xomipopmm), B 1 T KYO/r KYO/r
3amMoOpoKeHi AToIu
(KOHTPOJIB) 2,8 - 102 He BusiBneno He BusiBneno He BusiBneno
3amMopoKeHi SToau
gepes 12 MicsiiB 2,3 - 102 He BusiBineno He BusiBneno He BusiBneno
30epiraHHs
JledpocToBani sironu
3a cnocobom 1 2,3 - 10? He Bussneno He BusiBneno He BusBnieno
3a criocobom 2 23107 He Bussineno He BusiBiieno He BusiBneno
3a cnocoboMm 3 2,0 - 10? He BusBneno He BusiBnneno He BusBnieno
3a cnocobom 4 2,3 - 10? He Bussneno He BusiBnieHo He BusBnieno

OTpuMaHi pe3ynbTaTy MOKa3aJId TaKoXK, M0 crocid aedpocraiii Maike He BIUIMBA€E HA PIBEHb
MiKpOOi10I0Ti9HOT YMCTOTH HamiBpaOpHKaTiB, 32 BUHATKOM CIIOCOOY 3 — BIZITpiB y XOJIOAWIBbHIN
kamepi. O4YeBHUIHO, TYT 3HOBY CIpalboBye eQEeKT TEMIIEepaTypHOro MIOKY, 1 KUIBKICTh
MIKpOOprani3miB 3MeHIIyeThes e Ha 13%. Jlns BuOopy HalKpamoro BapiaHTa po3MOpPOKYBaHHS
HeoOXiIHI MOJaNbII JOCHIKEHHS 13 3'sICyBaHHS KUIBKOCTI BTpadyeHOro npu aedpocTallii CoKy Ta
010JIOTIYHO aKTUBHHUX PEYOBUH, BOJIOTOYTPUMYIOUOT 31aTHOCTI ST TOIIO.

Jlocnmiauny TakoXX JUHAMIKY 3MIHM MiKpOO10JOTiYHMX MOKA3HUKIB Y Je(PpPOCTOBAHUX SArofax
MPOTATOM  IEBHOTO IMepiofy 30epiraHHs y XOJOAWJIBHIN Kamepi mpu Ttemmeparypi 5...6°C
npotsirom 2, 24 1 36 ronuH. Pe3ynbrati HaBeneHo y Tabmuui 3. [ledpocrartito sAriJi NpoBOIWIN Y
xoJouibHIN kamepi ipu 0 °C.

3rifHo 3 TaOIMYHUMH J@HUMHM, OPOTIAroM mepuioi no0u 30epiraHHs AedpoCTOBAHUX ATiA
3'sIBUJIACh HEBENMKA KITBKICTh APDKIKIB, KA 301UIBIIHIIACH 10 KiHIl 30epiranns 1o 3,0 - 101 KYO/
I, OJHAK I BETWYMHA 3HAYHO MEHIIA BiJ TirieHiyHoro HopmartuBy (2,0 - 102). ITaToreHnux
MIKpOOpPTaHi3MiB, Koiopmi MITiCHABUX IpUOIB 3a JOCIHIHPKEHUN TEPMIH Y SIT0/1aX HE BUSIBJICHO.

Tabnuya 3 — BrnummB TpuBajocTi 30epiranHs gedpocToBaHMX STl 0KMHM HAa piBeHb
MIKp00i0JIOTiYHOI YHCTOTH

JocnipkyBaHi Tpusanicte | MADAHM, BI'KII ITnicHsBi JpixxKi,
3pa3Ku 30epiranus, KYO/r (xomicopmn), rpubu, KYO/r
TOJIUHU BIT KYO/r
3amMoOpoKeHi STou - 2,8 102 He Bussieno | He BusiBieno | He BusasieHo
(KOHTpOJIB)
Sronm uepes 12 - 2,3 102 He Bussieno | He BusBineno | He BusasieHo
Mics1IiB 30epiranHs
HedpocToBani 2 2,0 - 102 He Busisneno | He BusiBneno | He BusiBneHo
SAroau 24 2,0 - 10? He Bussneno | He BusBieHo 1,0 - 10?
36 2,0 - 10? He BusiBieno | He BusiBieHo 3,0- 10!




BucnoBku. Ha ocHOBI pe3ynbTaTiB NMPOBEACHUX IOCIIKEHb MH PO3POOMIN pEeKOMEHaIlii
IIOZ0 TEpPMIHIB 30epiraHHs 3aMOpPOXKEHHMX Ta JePpPOCTOBAHMX IUIOAIB 1 AT 3aMOPOXKEHI Y
repMEeTHYHIN yrakoBIl 12 micsamiB (mpu Temneparypi -18 °C 1 BiTHOCHIN BOJIOTOCTI HE OUIbIIE, HIXK
95%); nedpocroBaHi y TOTOBOMY JUIsl CIIOKHUBAHHS BUTIIAII CITiJl 30epiraTé mpoTsarom 24 roauH
(mpu Temnepatypi 5...6 °C i BigHOCHi# Bosorocti 85-90%).
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VALORIFICATION OF B-GLUCAN FROM SPENT BREWER’S YEAST AS AN
INGREDIENT IN FERMENTED DAIRY PRODUCTS

Introduction. Admittedly, spent brewer’s yeast Saccharomyces cerevisiae and its derivatives
are one of the most accessible by-products which can be largely used in food processing as an
ingredient or additive. Due to a high amount of polysaccharides, amino acids, polyphenols, and
mineral compounds they can be related to a health-promotion function and can exert or impart
sensory characteristics in food products. At the level of the cell wall, there are several structures
including mannoproteins, chitin and glucans. In particular, p-glucan a polysaccharide consisting of
B-1,3 and B-1,6 D-glucopyranosyl units it is known to enhance the immune function [1]. Since 2011
when European Food Safety Authority (EFSA) approved the use of yeast $-glucan “as a novel food
ingredient” following the regulation (EC) No. 258/97 [2], there are an increase of data showing the
possibility of B-glucan to be included in different food products such as: couscous, bread, yogurt,
sausages and mayonnaise [3,4].

In-depth studies on the use of polysaccharides such as inulin, glucan and guar gum as a
substitute for fat in yogurt, places B-glucan as having the best behavior to rheological properties
above 1% and to syneresis at a concentration about 0.5% [4], a water holding capacity (55/100g -
glucan) and oil binding capacity (50/100g B-glucan) [5].

Materials and methods. In this study we investigate the rheological, textural, color and
physiochemical characteristics of an yogurt made in concentrations of 0.3, 0.6, 0.9, 1.2 and 1,5%
with B-glucan. Spent brewer’s yeast was provided by a local brewery, subjected to a lab scale
alkaline-acid extraction [6] with a yield of recovery around 13% from the dried matter.

The set-type yogurt was made by standardizing the milk to a 2% fat content and then, after
pasteurization at 95°C for 5 minutes was cooled and inoculated with 0.1% (w/w) freeze-dried
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yogurt culture (Streptococcus thermophilus and Lactobacillus bulgaricus, Yo-Prox 947). A portable
pH meter (Hanna Instruments Ltd., HI 98150) was use to measure the changes in pH at a constant
temperature about 44°C until pH reached 4.6. The next stage followed the break of the coagulum to
add different concentrations of B-glucan at a particle dimension up to 150um in order to obtain a
fine grounding powder. The formulated mixture were stored at 4°C for 24 hours and then analyzed.

Dynamic, steady and creep-recovery were performed with Haake Mars rheometer using a cone-
plate system (35(/2°) at a temperature of 4°C, 48 hours after formulation. Texture profile analysis
was determined by cylinder-probe compression method (50/35@) with a Pertern TVT 6700
texturometer. Results of the change in pH, color, titrable acidity and synergistic aspects during two
weeks of storage were also characterized.

Results and discussion. The rheological data of the non-Newtonian fluid showed in the next
figure provide indications on the elastic and viscous modulus (G’, G”). From this rheogram it can
be observed that there is a slight increase of the elastic modulus with the increase of the
concentration in f-glucan up to the value of 0.6% and then to decrease sharply up to the limit of
1.2% when the yoghurt with 2% B-glucan becomes significantly more viscous. However, in the
linear viscoelastic region 0.1-10Hz it can be observed that the elastic modulus is much bigger than
viscous (G’>G”) showing that yoghurt have a solid like behavior for all of the six yogurts samples.

Texture profile analysis showed that incorporation of B-glucan up to a concentration of 0.9%
induce an increase in hardness and cohesiviness compared to the control sample. The highest value
for hardness is represented by 0.9% (24,6049 compared to 22,5041) B-glucan in yoghurt and for
cohesiviness is at 0.6% (0,7342 to 0,7036). These findings are in agreement with Vassilios et. al.
(2017) who find a highest value of hardness (31.00 +4.9) in a skimmed yoghurt with 0.8% B-glucan
[7].

The changes in total acidity and pH were measured at 48 hours, 7 days and finally after two
weeks of storage. After 14 days the titrable acidity is around 107£2° Thorner and pH slowly
decrease to the lowest value of 3.8 due to a symbiosis between the two lactic acid bacteria which
refers to a mutual stimulation. The mechanism of syneresis formation, an essential factor in the
quality of yoghurt [5] it is also reduced by the three dimensional structure of glucan which limit the
casein aggregation [4,5]. The smallest value of syneresis it is around 23.18% in the 14-day period at
a 0.9% glucan concentration, indicating a good source in yoghurt formulation in order to obtain
functional foods. The yoghurt color, defined in the CIE system by L* luminosity, a* from green (—)
to red (+), and b* from blue (—) to yellow (+)

Table.1. Dependence of pH and titrable acidity during a storage period of 14 days.

% B-
glucan pH (N=2+tsd) Acidity ‘T
Time 48 hours 7 days 14 days | 48 hours | 7 days | 14 days
0 4.21+0.03 | 4.14+0.03 | 3.94+0.01 75.8 87.1 106.2
0.3 4.19+0.01 | 4.11+£0.04 | 3.8+0.01 76.1 87.4 107.4
0.6 4.22+0.03 | 4.08+£0.04 | 3.91+0.07 76 87.4 106.3
0.9 4.22+0.01 | 4.09+0.03 | 3.93+0.01 77.1 88.3 106.7
1.2 4.24+0.01 | 4.02+0.01 | 3.92+0 77.5 88.9 108.7
15 4.24+0.03 | 3.98+0.03 | 3.84+0.07 77.7 88.4 107.6
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Figurel- Variation of the lightness parameters

The brightness of the samples decreases with increasing beta-glucan concentration.
Conclusion. Preliminary results indicate that B-glucan from spent brewer’s yeast represent a
reliable ingredient to develop a symbiotic food with lactic bacteria cultures from yogurt.
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OLIIbTPYBAHHS COPTIBKH Y JIIKEPO-TOPIJTYAHOMY BUPOBHUIITBI

VY Jjikepo-ropirduaHOMY BUPOOHHIITBI 3TigHO 3 BUPOOHWYMM TEXHOJOTIYHHUM pErIaMeHTOM
TP V 18.5084 mpuroroBaHy COpPTIBKY (iIBTPYIOTH 10 1 MiCis OOPOOKM AaKTUBHUM BYTULIAM.
®dinbTpYBaHHS COPTIBKM 3/IHCHIOIOTH B YMOBAaX BYT'UIbHO-OYHMCHIN OaTapei uepe3 micouHi (iabTpH.
HeoOxigHicTh QimbTpyBaHHS COPTIBKM MicCiIA ii MPUTOTYBAHHS MOSCHIOETHCS TUM, 1110 BOHA MICTUTh
HEBEJIMKY KUIbKICTh 3B@KEHUX 4YACTOK, SKI MOXYTh HAIXOAUTH 3 MIArOTOBJIEHOK BOJOO,
3aCTOCOBYBaHUMH iHTpeAieHTamMu Tomo. Ilicis ByrinbHOT KOJMOHM (iABTPYBaHHS HEOOXiAHE IS
3aTpUMaHHS JAPIOHOAMCIIEPCHUX YACTHHOK BYTULISA, SKI YTBOPIOIOTBCS TMiJ Yac OYMILIEHHS
BHACIIIZIOK T1IPOCTATUYHOTO BIUIMBY MOTOKY PiTUHHU.

Sk ¢dineTpyBaNIbHMI MaTepiadl Ha MIANPHEMCTBAX y (IIbTpaX BUKOPHUCTOBYIOTH KBapILICBHI
micok. Ha cporogni Ha JiKepo-TOPUTYaHUX 3aBOJAX BUKOPUCTOBYIOTH IICOK 3 Kap’epiB
I'myxoBenpkoro ponosuia (Ykpaina) ado i3 ponosuma I'opa Kpumranesa (Pocis).

OpHa 3 OCHOBHMX BHMOT 3aCTOCYBAaHHS KBapIIEBOTIO IICKY Yy JIKEPO-TOpPLIYaHOI rairysi - 1e
ioro uncroTa 3a BMictoM: SiO», sxuil He moBUHEH OyTu He MeHie HiXK 98,0-99,8%; mkinmuBux
nomimok Al,Os (ue 6imbie Hixk 4,0 %) Ta Fe2O3 (ae 6inbire Hixk 0,25 %).

KBapueBuii micok € 0caloBOI0 yJIaMKOBOIO IIOPOJIOIO, sIKa MPEICTaBIeHa B OCHOBHOMY 3€pHaMHU
KBapIly, 3 TBEpHICTIO 3a MocoMm 7. Y KBapueBOMy IiCKy MOXYTb OYTH TPHCYTHI TIHHHCTI
(KaoMiHIT, MOHTMOPWJIOHIT, TiApociiona) i ciaroaucTi (0i0THT, TIAYKOHIT) MiHEpald, a TaKOoX
OKCHJIM, TIAPOKCUAN Ta Cynb(diau 3aiiza Ta TuTaHy. ToMy, KBapIIOBHIi MCOK MOTpeOye crerianbHOi
MiATOTOBKHU 13 3aCTOCYBAHHSM PO3YMHIB COJITHOI KMCIIOTH Ta 3HAYHUX 00 €MIB MUTHOI BOIH IS
IIPOMUBKHU.

Po3Mmipu mop miaroToBiIeHOro y micouHoMy GuIBTpi (QiIBTPYBATBHOTO MaTepiany, K IpaBuilo,
MEHIIIE PO3MIPIB 3BaKEHUX YACTOK, SIKI 3HAXOIATHCA Y PiAUHI, Ky QUIbTPYIOTh. OJHAK Y MEPIINX
MOPIIAX BiA(GUIETPOBAHOT COPTIBKM CIIOCTEPIra€ThCsl KaJAMYTHICTh, OCKUIBKH JCSKI YaCTUHKU
MEHIIOTO PO3MIpPY CIIOYATKy MPOXOIATh Yepes nmopu (GinpTpyBaibHOro Matepiany. Haganmi ¢insTpar
BUXOIHUTH TPO30OPHM B HACTIJOK TOTrO, IO HAa MOBEPXHI KBAPIIOBOTO MICKY YTBOPIOETHCS MIap
3BOKEHMX YacTOK, 4yepe3 AKUH 1 (UIbTPYeTbCS COpPTiBKAa. BiAnoBiAHO 1O TEXHOJIOTIYHOI CXeMHU
OYMIIEHHS COpPTIBKA HAJIXOAUTh Yy MICOYHUN (QUIBTp CcaMOIUIMBOM 3 HalipHoro 0axa,
PO3TaIIOBAaHOTO BHIIE BYIiIbHO-OYHUCHOI OaTapei 1 QiIbTpyBaHHSA MPOXOIMTH IiJl THCKOM CTOBIMA
piauau. Ilpu  30u1bmieHi 00’eMy  BiA(QIIBTPOBAHOI COPTIBKM BHCOTa IHapy oOcaay Ha
GIbTPYBAIbHOMY 3aBaHTAXKEHH1 30UIBIIYETHCS, 1 B HACHIAOK MiIBULIEHHS ONOPY CIIOBUIBHIOETHCS
HIBUAKICT  (UIBTPYBAHHS, TOMY MEpIOAUYHO (UIBTPYBAJIbHY IOBEPXHIO OUYHUIIAIOTH Bij
YTBOPEHOTO OCay.

Meton Oe3nepepBHOi QuIbTpalLii COPTIBKU nepeadadae GpuIbTpyBaHHs Kpi3b KBapLEBUN MICOK,
0e3 3acTOCyBaHHS JOJATKOBHMX MPOKJIAIOK, 1 MPOBEAECHHS IMPOMHUBKU IMICKYy O€3MOCEPeAHbO Yy
¢1abTpl 0€3 BHBAHTAXKEHHS MICKY. Y OJHONOTOKOBOMY (UIbTPI BEPXHSA PO3MOJIIbHA CHCTEMA
CIIyTy€ Ui PIBHOMIPHOTO PO3MOJLTY (iIbTPOBAaHOI piAMHU MO BCill Iuiomi (ibTpa 1 BiBEAECHHS
IIPOMUBHOI PIAMHU MiJT4ac MPOMHUBAHHS 3 HU3Y 110 Bepxy. Ha nepdopoBane quuILEe yKIalal0Th TPU
IIapH KBapllOBOTO MaTepiady BUCOTOI: HWXHIH — 50 MM 3 BennuuHOO 3epeH 3,0 — 2,0 MM, Hajaui
cepenHiit — 50 MM 3 BenmmanHOO 3epeH 2,0 — 1,5 MM Ta BepxHiit — 400 — 600 MM 3 BETHUMHOIO 3€pEH
1,5- 1,0 mm. TpuBamnicTs HUKITY GiTBTPYBaHHS CTAHOBUTH BiJ 4 10 5 MICSIIIB.

BucnoBku. /{7151 3acTocyBaHHS y BUPOOHHIITBI JIIKEPO-TOPLTIAHOT MPOAYKIIiT KBAPIIOBUH MCOK
notpelye crenianbHOT MiArOTOBKH Ta JOTPUMAHHS TPUBAIOCTI UKITY (PiIbTPyBaHHS.
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CUMBIOTUYHUI ® YHKIIOHAJBHUN XAPUYOBUI MPOAYKT JJISI AITEN
HA OCHOBI KHCJIOMOJIOYHOI'O CUPY

Beryn. Ilpaktuyro Bci OioXiMivHI TpollecH, IO BiIOyBAlOTHCS B OpraHi3Mi JIIOJWHH,
0e3mocepeIHbO 3aJeKaTh BiJl CKJIaLy, SKOCTi, OE3MEKH XapuoBHX MPOAYKTIB 1 OCOOIMBOCTEH
xapuyBaHHsA. Jlumie 3 1KE 10 KUBOTO OPTraHi3My HaJIXoJsATh BCl HEOOXIJHI HYTPIEHTH: OUIKH,
KUPHU, BYTJICBOJIU, BITAMiHH, MiHEPAJIbHI €IIEMEHTH, 1110 HEOOX1IHI /I 3a0e3MeUCHHS YUCICHHIX
O10XIMIYHMX pEaKIlii, BiA SKHX 3ajekarh XUTTEBI GyHKIII opraHizmy. CydacHe CTaBJIEHHS IO
XapuyBaHHS — LIe OOIPYHTOBaHMH BHOIp CIIO)KMBAaYaMU THUX Xap4YOBUX MPOIYKTIB, AKi € KOPUCHUMH
JUIsL  370pOB'ss 1 3a0e3medyroTh OpraHiaM  (i3iooriyHo HEOOXIIHUMHM KOMIOHEHTamu [1].
Ham3BuuaiiHO BaXJIMBUM € 3HAUEHHS XapuyyBaHHSA y JUTAYOMY Billl, OCKUIBKH KpiM
BHIIIe3a3HaYEHUX (YHKIIH BOHO BH3HAYa€ O10JOTIYHMMA PO3BUTOK TUTHUHH, MiJ SIKUM PO3YyMIIOThH
3a0e3neueHHs] HEOOXiJHOI CTUMYJISMLil, KOHTPOJNIO 1 CBOEYACHOTO KOPETYBaHHS BiIXWUJICHb Y
3M1iiCHEHH1 TeHETUYHOI IPOTPaMu PO3BUTKY 1HAMBIAYyMa.

AKTyalbHicTh TeMu. OCTaHHIM YacOM CHUTYaIlis 31 CTAHOM 3[I0OPOB’SIM JIITEH MIKUIBHOTO BIKY
HaOIM3WiIacs 10 KPUTHYHOI: HiABHMILYETHCS HE TUIBKM PIBEHb 3arajbHOi 3aXBOPIOBAHOCTI, a U
MOIIMPEHICTh 3aXBOPIOBaHb OKPEeMHUX oOpraHiB i cucreM. lle moB’s3aHO 31 3pOCTaHHSIM
IHTEHCUBHOCTI BIUTUBY Ha 3J0pPOB’A [iTEH Ta MiJUIITKIB YUHHHUKIB MEIUKO-COLIaJbHOTO Ta
€KOJIOTIYHOTO PHU3UKY, MOTIPIIEHHS CTPYKTYpPH Ta SIKOCTI Xap4yyBaHHS, 3HIKCHHS €()EeKTUBHOCTI
MPOBEACHHS TPAIULIMHKX MPOQPUIAKTHYHUX 3aX0JiB. BHCOKI TemMmnu ¢i3MYHOrO 1 IMCHUXIYHOTO
PO3BHUTKY AiTEH MIKUILHOTO BiKY B TO€JIHAHHI 31 3HAYHUM HEPBOBO-TICUXIYHHM HABAHTAKCHHSIM y
IIKOJI, [0 OOYMOBJIEHO 1HTEHCUBHHMM IIPOLIECOM HaBUAHHS, BUMAarae MOCTIHHOTO HAJXOJKEHHS 3
DKEr0 KOMIUIEKCY YCiX He3aMiHHMX 1 3aMiHHHX XapyoBux pedoBuH [2].Tomy po3poOieHHs
TEXHOJIOT1H 03/10pOBUMX Xap4YOBUX MPOAYKTIB I AUTAYOIO XapuyBaHHSA € aKTyaJIbHUM 3aBJaHHAM
Xap4OBOi TPOMHUCIIOBOCTI YKpaiHU.

Marepiann Ta Meroau. Ha nanuii yac pekoMeHJ0BaHO IO MOKJIMBOCTI 1HAMBIyani3yBaTH Ta
YPI3HOMAHITHUTH MEHIO JiTell 3 ypaxyBaHHAM iX (i3UUHOrO pPO3BUTKY, 3I0pPOB'A 1
(YHKIIOHAJIBHOTO CTaHy IITYHKOBO-KMIIKOBOT'O TPakTy Ta iHIIKX cucTeM. [IpoaykTu Ha OCHOBI
KHCJIOMOJIOYHOTO CHPY BOJIOJIIOTH JIETHYHOI I[IHHICTIO, € XapuyoBUM JDKEPEJIOM KallbIIifo,
JIETKO3aCBOIOBAHOTO MOJIOYHOTO KHMPY, HMOBHOIIIHHOTO OLIKy, BiTaMiHIB Ipynu B, He3aMiHHHX
aMIHOKHUCIIOT Ta MIHEpPaJbHUX eJeMeHTIB. KucioMomouHuil cup € OJHUM 3 HaWBaXJIMBIIIHUX
JpKepen Kanblito 1 ¢ocdariB, HEOOXIAHUX IS ONTUMAIBHOTO POCTY 1 PO3BUTKY KICTKOBOI Ta
M's130B0O1 cucTeMu. BiH He Mae HI TKaHMHHOI, HI KJIITUHHOI CTPYKTYpH, 110 BUT1IHO BiJIpi3HS€ HOTO
BiJl TaKMX JIKepesl TBApUHHOrO OUIKY, K puba, M'AcO 1 NTHUIS, TOMY BiH JIETIIE€ 3aCBOIOETHCS 1
MEPETPABIIOETHCS.

BuHsATKOBHMI 1 HOro amMiHOKMCIOTHUHM CKJIQA: MPOAYKT OaraTuii Ha METIOHIH — HE3aMiHHY
aMIHOKHCIIOTY, $IKa Ma€ JINOTPONHY [0, 3HMKYIOUM BMICT XOJIECTEpUHY B Oprasizmi. Y
KHUCJIOMOJIOYHOMY CHpi, SK 1 B IHIIUX KHUCIOMOJOYHHMX TPOJIYKTaX, MICTATbCA KYJIbTYypH
poOIOTHKIB, SKI HAJAIOTh HU3KY BXJIMBHX 0i0J0TiuHUX e(ekTiB Ha opraHi3m moauan [3]. O1xe,
BUOIp KUCIIOMOJIOYHOTO CHUPY SK Xap4yOBOI OCHOBHU JUIsl CTBOPEHHSI MPOAYKTIB (PYHKIIOHAIHHOIO
MPU3HAYEHHS IS AITeH MIKUTHPHOTO BiKY € OIIJIFHUM Ta OOTPYHTOBAHUM.

BaxnuBo BpaxyBaTH, 110 Ha BiMiHY BiJl MOJIOKa CHpP 4YacTO BHKOPUCTOBYIOTH Yy TEPMIYHO
HEOOpOOJICHOMY BHUTJISIAL, 11O TIPU MOPYIICHH] MPaBWJI BUTOTOBIICHHS Ta 30€piraHHs MOXKE CTAaTH
NPUYMHOIO 3aXBOPIOBaHb JiTe. ToMy 3ampornoHOBaHO sl XapuyBaHHS JAiTE€H MIKUIBHOTO BIKY
BUKOPHCTOBYBAaTH KHCJIOMOJIOYHHHA CHpP Ul BUPOOHWIITBA 3amikaHKW. s HamaHHS TPOIYKTY
¢byHKIIOHATBHOI Jii MOXXHAa BHKOPHCTOBYBAaTH LUTpPAaTH HaTpilo abo Kalilo y TMO€IHaHHI 3
npeOIOTUKOM JIaKTYJI03010. XapakTepUCTHKA JaHMX MpPeOIOTHUKIB J03BOJSE BITHECTH IX J0
Kareropii J100aBOK, KOPHUCHHUX Uil 370pPOB'S JIOJMHH. BOHM MaroThb XOpOIILy CYMICHICTH 3
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KHUCJIOMOJIOYHUMHU TPOJAYKTaMH. BaXJIMBUM YMHHUKOM € BHUCOKUH CTYIiHb iX O€3MeKH, BOHHU
JI03BOJICHI 10 3aCTOCYBAHHS Y MMPOIYKTAX ITUTSIUOr0 XapuyBaHH [4].

Pe3yabTaTi Ta 06roBopenHs. [IpakTuyHa 3HAUUMICTh LUTPATIB, TOOTO JIMMOHHOI KMCJIOTH Ta
il conmel, monsArae B YHIKQJIbHOMY MO€IHAHHI (i310J0TIYHUX 1 JIKYBaJIbHO-IPOPIUITAKTUIHUX
BractuBocTedd. KpiM TpaguiidiHOro 3acTOCYBaHHS Yy SKOCTI PETyJsATOPiB  KHCIOTHOCTI,
e€MyJbraTopiB,  CTaOLII3aTOPIB  KOHCHCTEHIII  LUTPATH  BOJOJIOTH  OaKTEPHUIIMIHUMH,
AHTUOKCUJIAaHTHUMHU Ta KOMIUIEKCOYTBOPIOIOUMMH BJIACTUBOCTSAMHU: YTBOPIOIOTh KOMIUIEKCHI
CTIOJIYKH 3 BAXKKUMHU METaJIaMu Ta PaiOHYKIiIaMH.

JlakTyno3a — CHHTETHUYHUU AWCAXApHI, IO CKIAJAETHCS 13 3aJUIIKIB MOJEKYJ TallaKTO3H i
bpyKTO3U, CTEpeoi3oMep MOJIOYHOTO MYKpy — JakTo3u. Jlakrynmosza - moryxkHuil OidimoreHHUi
¢dakTop, BOHA € TOXHBHUM cepenoBuiieM Juist OidimoOakTepiid, y CKIaai MOJOYHUX TPOIYKTIB
aKTHBI3y€ PICT Ta PO3MHOXKEHHS KOPHCHOI MIKpOQUIOpHM TOBCTOIO KHUIIEYHMKA JIFOAMHH, sIKa
NPUTHIYY€E NisUIbHICTh THHWJIBHUX 1 MATOTEHHUX OakTepil Ta 3abe3mneuye 3aXMCT BiJ KHIIKOBHX
iHdexkmii. JlakTyno3a akTUBI3y€ JOKAIbHUN IMYHITET, CTUMYJIIO€ CHHTE3 BITaMiHIB, CIIPHUSE
3aCBOEHHIO MIHEpAJIbHUX PEUOBHH (30KpeMa BCIX 3'€lHaHb ILMTPATIB), AaKTUBI3ye (QYHKIT
[JTYHKOBO-KHMIIIKOBOI'O TpakTy Ta mediHku [5]. IloenHaHHS KHCIOMOJIOYHOTO CHUpPY, LHUTpary
HATPIIO Ta CHPOITY JIAKTYJIO3U JO3BOJHUTH CTBOPUTH MPOAYKT CUMOIOTHYHOI Aii, Y SKOMY OKpeMmi
KOMIIOHEHTH H1ICHIIOIOTh JiF0 OJJUH OJIHOTO.

Pesynprati, oTpuMaHi NMpu BU3HAYEHHI MAacOBOi YacCTKH BOJIOTH Yy MPOAYKTI MOKa3alu, IO
BHECEHHS LUTpATy HATPIO 1 JIAKTYJO03M CYTTEBO HE BIUIMBAE HA 1€ MOKa3HUK. Y TOM Xke yac,
oOpaHi (yHKIIOHAJTBHI IHTPEIIEHTH 3HAYHO 3MIHMJIM TUTPOBAHY KHCIIOTHICTh CHPY, SIKA BiAYYTHO
3MeHIMaca. [Ipy BUKOpHUCTaHHI TUIBKM LIMTPATy HATPilO MOKA3HUK KUCIOTHOCTI 3HU3UBCS Ha
15°T, a mpu oHOYACHOMY JI0AaBaHHI IUTPATy HATPIIO 1 TakTyno3u — Ha 22 ° T.

Ile MOXHa TOSICHUTH THM, IO LUTpPAT HATpif0 — 1me crabimizarop pH, aHTHOKCHIAHT, KW
MEPEIIKO/PKAE peakIil OKUCIEHHS 1 po3May, a pa30oM 13 BHECEHHSM JIAKTYJIO3U JIaHUH e(eKT TUIbKU
nocwiroeTeesi.  Lle  cmpusie OTpUMaHHIO TPOAYKTY 3 ONTHMAIbHAMH OPTaHOJETITUYHHMHU
BJIACTMBOCTSAMHU 0€3 BTpaTH SIKOCTiI y mpoleci 30epiranHs Mpu BiACYTHOCTI KOHcepBaHTIB. Kpim
TOTO, IUTPATH PO3MICTUTIOIOTH OIJIOK Ka3eiH 1 poOISITh MPOJYKT JIETKO3aCBOIOBAHUM, IO BAYKITHBO
IUISL AUTSAYOTO XapyyBaHHS.

BucnoBok. VYV 30araueHoMy CHMOIOTUYHOMY MPOIYKTI PO3BUTOK 1 IUIIOINII BJIACTUBOCTI
MpOoOIOTHKIB FAPMOHIHHO MOETHYIOTHCS 1 MOCUIIOIOTHCS MPeO10THKAaMH, OJTHOYACHO CTUMYJIIOETHCS
PO3BHUTOK BJACHOI KOPUCHOI Mikpodmopu opradizmy moauHd. [li  yHiKagbHI BJIACTHBOCTI
HiACUITIOITh (PYHKIIIOHAIBHY CIIPSIMOBAHICTh CUMOIOTUYHOTO POJIYKTY /ISl AiTEH.
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OYHKIIOHAJIBHI M’SACHI HTAIITETHU PECYPCOOIIAAHOI'O CKJIAY:
JOCHIIKEHHSA 3JATHOCTI 410 3BEPII'AHHA

["0JI0BHOIO XapaKTepHOIO 03HAKOI (DYHKIIIOHAIBHUX XapUyOBHUX, 30KpeMa M SICHHX, MPOJYKTIiB
€ iXHS KOPHUCHICTh Ui 30pOB’s. [HIIOIO PO3MOBCIOHKEHOI0 Yy CBITOBIM MNPaKTUIl HAa3BOIO
GyHKIIOHATBHUX TPOAYKTIB € «Medi-products», ToOTO 0310pOBYI «MEIUYHI» XapUOBi MPOAYKTH.
Bnponorx ocraHHix 25 pOKiB CIOXHBaHHS 3a3HAauY€HUX TPOAYKTIB y CBITI 3pOCTaNO 3a
eKCTIIOHEHIIaTbHUM 3akoHOM [1]. YV M’sicHOMy BHpPOOHHUIITBI TEHAEHIS 10 BUKOPUCTAHHS
(yHKIIOHATLHUX Ol10aKTUBHHMX CIIOJIYK CTa€ BCE OLIBIN BHUPaXKEHOH. Taki KOMIOHEHTH MOXKYTh
ICTOTHO BIUIMHYTH Ha 37I0pOB’Sl JIIOJWHU, TOMY CIIiJ] HAJCKHUM YMHOM MiJOMpaTH SIKiCHUH 1
KUIBKICHMM CKJIaJI M’SICHUX TPOJYKTIB 13 3ally4eHHSM 3a3HAYCHHMX PEUYOBHUH. 30KpeMa, 1CTOTHA
npobyieMa MOJIATaE B TOMY, 4d OyAe MPOAYKT OOpoOJeHWiA, i, SKIIO TaK, sIKE OOPOOJICHHS
3aCTOCOBYBAaTUMEThCS. He MeHIl BaXJIMBUM y pO3pOOJIeHHI (PYHKIIOHATHHUX MPOIYKTIB € TaKOX
HaJIe)KHE BpaxyBaHHs Ie(ilUTy MEeBHUX PEYOBHH B PAIiOHI KOHKPETHHUX TPyl CIIOKKUBaYiB [2, 3].

KommiekcHi  TOCTiKEHHST MOXKIJIMBOCTI 3aMiHM YaCTHHH M’SICHOI CHpPOBHHH Yy CKJIAJi
MAIITEeTIB POCIUHHOIO, & CaMe OJIISIMU Ta PI3HUMHU BHJIaMU OOPOIIIHA, JO3BOJIUIM PO3POOUTH HU3KY
peuentyp (Tabnm. 1), cTBOpeHHX i3 B3a€EMHHM YypaxyBaHHSM KPHUTEPIiB pecypco30epexeHHs Ta
HaJaHHS TpoAyKuii ¢yHKUIOHaNIbHUX BiactuBocTedl [3, 4]. 3acamam pecypco3OepexeHHs, Y
HAJIC)KHUN CTIOCiO BiJINOBIA€ TAKOXK 1 IOJIyUEHHS 10 3a3HAYCHHUX PEIENTyp eKOHOMIYHUX BapiaHTIB
CUPOBUHU TBAPUHHOTO MOXO/KEHHS, HacaMIepe M’sca NTHIll Ta Pi3HOMaHITHUX CyONpPOIYKTiB,
SK1 OTPUMYIOTh y TIPOIIECi IEPEepOOIITHHS TYIIOK

Tabauys 1 — PenentypHni koMmno3uuii M’sichux namreTis, r / 100 r[3]

Ha3Ba cupoBuHU, NPSIHOIIIB Ta
MaTepiais Kontpounb Peuenrypa 1 Peuenrypa 2 Peuentypa 3

CBHWHMHA HaIIBXKUPHA 33,0 20,0 30,0 30,0
OJaHIIOBaHA
SnoBuYMHA BUIIOTO COPTY 15,0 16,5 12,0 12,0
OJaHIIOBaHA
[Teuinka Kypsga cupa 24,0 20,0 18,0 18,0
Ceplie Kypsiue BapeHe - 10,0 - -
Bynbiton Bin OnaHuryBaHHs abo 10,0 10,0 15,0 15,0
BapiHHS
BoponiHo COHSIHUKOBE - 15 - -
BoponHo kykypym3siHe - - 2,0 -
bopomnsHa cymin 1 - - - 2,0
(kykypyn3siHe Ta juisiHe 1:1)
Kynax pocnuHHMX 0:iif 2 - 5,0 - -
(consimHMkoBa Ta JuisiHa 90:10)
Kynax pocnuHHUX omiii - - 5,0 5,0
(kyKypya3siHa Ta JuisiHa 85:15)
Macio Bepuikose 5,0 4.0 5,0 5,0
MopkBa macepoBaHa 8,0 8,0 8,0 8,0
[{ubyns pimyacta nmacepoBaHa 3,4 3,4 3,4 3,4
Cinp KyXOHHA 1,2 1,2 1,2 1,2
I{yxop-micok 0,3 0,3 0,3 0,3
[lepenps qyxXMsaHMI MeJIeHHIT 0,1 0,1 0,1 0,1
Bceroro 100 100 100 100




OyYHKIIOHATBHI BJIACTUBOCTI PO3POOJICHUX pELENTyp MAaIITeTiB BH3HAYAIOTHCS IXHIM
KUPHOKHUCIIOTHUM CKJIaJIOM, 3a0e3leuyyBaHUM KOMILUIEKCHHUM JIOOOpOM 1HTPEIIEHTIB, 30KpeMa
KYKYpYI3SHOTO, JUITHOTO OOpPOIIIHA, IXHBOT CyMIIITi, a TAKOXK KYIMaXiB ol (KyKypyI3sHOI, JUISHOI,
COHSIIHUKOBOI). JloCHiKEHHSI pO3pOOJICHUX pelenTyp NaIlTeTiB IMOoKa3aad, [0 BMICT Y HHX
MOJIIHEHACUYEHUX JKUPHHUX KHCIIOT, MOPIBHAHO 3 KOHTPOJbHMMH, 30imbmuBcs y (1,6-1,7) pasu
MOPIBHSIHO 3 KOHTPOJBHUMM 3pa3kaMy, BCl 3a3HA4€HI peHenTypu Majd CHPUATINBE
CHIBBITHOIIIEHHSI OoMera-6 1 omera-3 >KupHHX KHCIOT B Mexax 9,8-11,0 : 1,0. Bymo BcTanoBneHo,
110 BHECEHHS /10 peUenTypH MalTeTy JUITHOro GOpoIlHa Ta KyNaxy 3 JUISHOIO OJIEI0 HE BILTUBAE
Ha OPraHOJENTHUYHI NMOKa3HUKHU, MPOTe 3a0e3neuye CHiBBIJHOMICHHS oMera-6 Ta oMmera-3 >KUpHUX
kuciot — 10,1:1,0, sixe € NpUWHATHUM 3 OTJISAYy Ha 3acajid 3JI0POBOTO XapUyBaHHS.

3 iHmoro 00Ky, Xap4oBiii MPOIYKIii i3 3HAUHUM BMICTOM KHPiB MOXe OyTH IpUTaMaHHE
aKTMBHE OKHMCIIIOBAJIbHE ICYBaHHS, 110 CYTTEBO BIUIMBA€E HA MPUIATHICTH BUPOOIB 10 30epiraHHs.
JUist OLiHKH cTaOUTBHOCT] BIACTUBOCTEH M’ SICHUX MAIITETIB MpHU 30epiranHi BU3HAYaIN MOKa3HUKH,
SIK1 XapaKTEPHU3YIOTh OKUCIEHHS JiMiaiB (Tadut. 2).

Tabnuysa 2 — ITIoKa3HUKW OKMCJIEHHS JinmixiB M’ICHUX NMAIITETiB

3pasox Tepwmin 306epiranns, | Ilepekucue uucio (ITH), TioGapOiTypoBe uncio
Mic. Mr/% (TBY), mr/%

KoHnTtpoib 710 cTeprIIizamii 0,23 0,07
0 0,27 0,08

6 0,31 0,09

9 0,32 0,10

Penenitypa 1 JI0 cTeprIIizamii 0,22 0,05
0 0,24 0,07

6 0,25 0,07

9 0,25 0,08

Penenrypa 2 710 cTepuTizarii 0,23 0,06
0 0,25 0,07

6 0,25 0,08

9 0,26 0,08

Pentenitypa 3 710 CTepHITi3aIii 0,21 0,06
0 0,23 0,08

6 0,24 0,08

9 0,25 0,09

OTxe, 3aCTOCOBYBaHI >KMpPOBMICHI (YHKIIIOHaJIbHI J100aBKM HE MOTIPHIYIOTh BJIACTUBOCTEH
MAMITETIB 1010 CTYMEHs] OKUCIEHHS JIMiiB, TOOTO MO0 MPHUAATHOCTI 0 30epiranHs.
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STABILIZATION OF THE STRUCTURE BUTTER PASTES

Introduction.For foods characterized by high moisture content, it is necessary to ensure the
proper structural and mechanical properties, organoleptic characteristics of the products and
stability during storage for this requires the use of functional and technological ingredients.
Purposeful combination allows to use the properties of separate components of multicomponent
dairy products as efficiently as possible [1]. Therefore, the development of stabilization systems for
butterpastes as complex emulsion systems is relevant, as it will allow to obtain products with a
given structure and increase the economic efficiency of production.

Actuality of theme. Numerous studies have proven the effectiveness of the joint application of
casein and whey proteins, which makes it possible to enhance the biological value of the
formulation mixture, to improve the emulsifying and moisture-retaining properties of the system
[2]. Development of the stabilizing systems, based on the protein polysaccharide complexes, would
make it possible to purposefully form the structure of butter pastes thereby promoting the biological
value of products.

Materials and methods. The base of the stabilizing system for a butter paste was the milk
protein concentrate, with a mass fraction of dry substances of 85 %, and the whey protein
concentrate with a mass fraction of dry substances of 96 %, obtained using the ultrafiltration
method. In order to increase the efficiency of the stabilizing complex at the expense of synergy
from the interaction between proteins and polysaccharides, the use of carrageenan and guar gum is
implied.

The rheological properties of model samples were determined at the rotary viscometer «Reotest
2» with the measuring system cylinder— cylinder S/N by acquiring the curves in the kinetics of
deformation (flow) [3].

Results and discussion. Based on an analysis of experimental results, the composition of the
protein-polysaccharide complex for butter pastes. Dry concentrates of milk and whey proteins,
which reveal the moisture-retaining and structurally-froming properties, were selected as a base. In
addition, the protein complex will serve as an enriching component, which will improve the balance
of the butter paste composition and contribute to the reduction of protein deficiency in the diet of
modern  human.  Therationalcorrelationbetweencomponentsofthestabilizingsystemwasdefined:
concentrates of milk: concentrates of whey proteins: carrageenan: guargum — 10.0: 3.0: 0.05: 0.3 —
basedonthegradientofthelimitingstressofmodelsolutionsofprotein-polysaccharidegels.

Conclusion. The choice of components for the stabilizing system for a butter paste is
substantiated. DMPC-UF and SPC-UF and the polysaccharides carrageenan and guar gum, which
provide for the synergistic effect when interacting with protein, were taken as the base. The rational
correlation of components in the stabilizing system is determined — DMPC: SPC-UF: carrageenan:
guar gum — 10.0:3.0:0.05:0.3.

The results obtained can be used in further scientific research to create effective functional
complexes for purposeful formation of the structure of oil pastes.
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BUKOPUCTAHHSA HETPAIAIINHOI POCIMHHOI CUPOBUHU JIJIS
OTPUMAHHA KEKCIB O3/10POBUYOTI'O ITPU3HAYEHHSA

Beryn. HeoOXiHICTh 3MiH CKJIaay XapyOBHUX MPOAYKTIB BUKIMKaHA 00’ €KTHBHUMH 3MiHAMH
CIoco0y JKHUTTSI, aCOPTUMEHTY BKMBAHUX MPOJIYKTIB, @ TAKOXK IX XapuoBOi Ta 010JIOTTYHOT IIIHHOCTI.
31 3MiHaMH YMOB KHTTS BiZOyJ0CS 3HIDKEHHs MOTped B eHeprii 1 BIAMOBIAHO B 00’eMax ki, sika
CIIO’KMBAETHCS, MPHU IIbOMY (Pi310JI0T19HI MOTPEOH B MIKPOHYTPIEHTAX HABMAKU 301IBIIMIIUCS, TOMY
110 JIFOJMHA BiTUyBa€ HACIIIKU €KOJIOTTYHOTO 3a0pyTHEHHS Ta MCUXOEMOIIHIX HABAHTAKEHb.

bopomiHsHi KOHIUTEPChKI BHUPOOM TIPEJCTaBIICHI HAa CY4aCHOMY pPHHKY Pi3HOMaHITHOIO
MPOAYKIIIEIO, ajieé BPAaXxOBYIOUM CBITOBI MpPOOJEMH Cy4yaCHOTO CTaHy 370pOB’S HACEJCHHsS, BCE
YacTillle IOCTa€ THUTAaHHSA HEOOXIHOCTI PO3IMIMPEHHS AaCOPTUMEHTY MPOAYKIli 3J0pOBOTrO
XapuyBaHHS.

Ha cporogni ocoOnuBOi akTyalnbHOCTI HAOynO BHKOPUCTaHHS Y XapyoOBUX TEXHOJOTISIX
HETPAJAMLIHHOI Ta JIKapChKOI CHUPOBUHM, fKa € TOTY)KHHM JDKEpeJIoM OaraTtbox O10J0Ti9HO
aktuBHUX peuoBuH (BAP) Ta mupoko pos3moBcrojkeHa Ha TepUTOpii Beiei Ykpainu. Bcee me
3YMOBJIIOE aKTyaJIbHICTh 1 HEPCIEKTHBHICTH OOPAHOTO HAMPSIMKY POOOTH .

Mertoro 1aHoi poGoTH € po3po0IIeHHS CIOCO0Y OTPUMAHHS KEKCiB 03[0pOBUOr0 MTPU3HAYCHHS 3
BUKOPHCTaHHSAM BIBCSHOTO OOPOIIIHA, MIOPOIIKY OKHHHU Ta MUJIKY COCHH.

Marepiaan i MeToau. Y mporieci JOCTIDKCHb BHXIJIHOI CHPOBHMHHU, HamiB(aOpukaTiB Ta
TOTOBOTO TPOJIYKTY BUKOPHUCTOBYBAIM 3arajJbHONPHUUAHATI METOIW JOCHIJKEHb, CEepel SKHX
TUTPOMETPHYHI, (DOTOKOJIOPUMETPHYHI, pe(hPaKTOMETPUYHI Ta OPTaHOJICIITHYHA OIlIHKA.

PesyabtaTn. Kekcn — BHCOKOKaNOpiiiHI OOpOIIHSHI KOHIWTEPCHKI BHUPOOH, IO MArOTh
CTaOlIbHUM MOMUT y HACElleHHs, OJHAK, BIJIPI3HAIOTHCS HU3bKMM BMICTOM BiTaMiHiB, Makpo- i
MIKpPOEJIEMEHTIB, Xap4OBUX BOJIOKOH, TIOBHOLIHHUX O1JKiB, A€(IIUT SIKMX y XapuyBaHHI — Baroma
npobiieMa B KpaiHi.

Jnst 30araueHHs] KEKCiB JaHUMHU Je(DIMUTHUMU HYTPI€EHTaMH 3alpPONIOHOBAHO BHKOPHCTAHHS
i yac iX BUTOTOBJIEHHS BIBCSIHOTO OOpOIITHA,TOPOLIKY 0’KUHU Ta MHJIKY COCHH.

[{inHiCTh BiBCSAHOTO OOpOIIHA OOYMOBJIEHA HASBHICTIO B MOr0 CKJIAl OLIKIB 3 MOBHOIIHHUM
aMIHOKHCJIOTHUM CKJIaJIOM, IOJIHEHACUYEHHUX >KUPHUX KHUCJIOT, XapyOBUX BOJIOKOH, MaKpo- Ta
MIKpOEJIEMEHTIB, BiTaMiHIB [1].

Sronu 0XMHU € JKEpesoM BiTaMiHiB, 010(IaBOHOIAIB, MAaKpO- 1 MIKPOEJIEMEHTIB, OpraHiyHUX
KHCIOT, KITKOBUHM [1]. 3acTocyBaHHsS iX IO3BOJIUTH CTBOPUTH TOTOBHHM MPOAYKT 3 TapHUM
CMAaKOM Ta 3O0BHILIHIM BHUIVISIOM 1 PO3IIUPUTH ACOPTUMEHTXApUYOBUX MPOAYKTIB 03740POBUYOTO
MIPU3HAYCHHS.

VY po6oTi AN MiABHUILEHHS XapyoBOi IIHHOCTI KEKCIB 0OpaHO TaKoXX MUJIOK COCHHU. IcTopis
3aCTOCYBAaHHS MUJIKY COCHU B KOCTI JIKIB Ta i1 Hajliuye KuIbKa THUCS4YOJITh. [Tunok cocHu — 1e
JIMCHO YHIKaJIbHMHA NPOJYKT, TaK K 3a CTUIBKM CTOJIITh BIH HE TUIbKM He 3a0yBcs, ajne W He
BTpaTHUB CBOET MOMYJISIPHOCTI B Haml yac. [Ipo 1e cBigyarh Ti (pakTH, 1110 TUIOK COCHU 3aHECEHUH 10
“Kuraiicpkoi ¢apmakornei”’, a TakoX Ti JOCIIIKEHHs, fKi TMOCTIHHO MPOBOISTHCS 3 COCHOBUM
MUJIKOM MPOBIIHUMHU BYEHUMH CBITY, 30kpeMa Kurato, e BiH BUKOPUCTOBYEThCS HailOubIe [2, 3].

€ nitepaTypHi AaHi, SKi CBi4aTh, IO NMHUJIOK CIIOBUIBHIOE IMPOIEC CTapiHHSA, OOPIOYUCH 3
BITbHOPAIUKAIGHUMH ~ TIPOIIECAMH, 3JIaTHHH CHOBUTRHIOBAaTH CTOMIIEHHS opradizmy. [Ipo
JOLUTBHICTh 3aCTOCYBaHHS COCHOBOTO MWIKY, K (DYHKIIOHAJBHOrO 30arayyBada y XapyoBHX
MPOJYKTaxX cBiAYaTh 1 (i3ioyoriyHi QyHKIII, SKi BIH BUKOHYE B OpraHi3mi JoauHu. Tak, mUiIok
COCHM 3HIKYE PHU3HK YTBOPEHHsS TPOMOIB 3a paXxyHOK BHPaKEHHX BIACTUBOCTEH pO3pPIJKYyBaTH
KpOB, CIpHUsAE€ HOpMai3allii apTepiaJbHOTO THUCKY, MOKpAIlye MO3KOBHM KPOBOOOIT 1 Tam’sTh,
BOJIOJII€ TIOMITHUM IMYHOMOJYJIOIOUMM €(EeKTOM,ITIJIBUIIY€E 3arajJbHUI TOHYC 1 Mpale3iaTHICTb,
yCyBa€ BIIIYTTS BTOMH, JO3BOJISIE JOCSITAaTH BUCOKHMX CIIOPTUBHUX pe3yibTaTiB [2, 3].



CocHOBHMI TWJIOK — II€ TPUPOAHUN KOHIIEHTpAT OI1OJOTIYHO aKTHBHUX pPEUOBUH. [lmimok
POCIIMHU MICTUTBH BCi BaXJIUBI JJIS KUTTA pedyoBUHU. PPYKTH 1 OBOUi, SIKI MU BXKHUBAEMO B 1KY
MicTaTh 10 80-92% Bojm, 1 micns aeriaparaiiii B HUX 3aiaumraeTbes MeHie 10% moyaTkoBoi Bard.
Inma cnpaBa 3 mUIKOM, SIKUH micist aerigpatanii 30epirae 94,7% nouaTkoBoi Baru. TakuM unHOM
HOro MoXHa BBa)KaTH HAJKOHIEHTPOBaHOWO Tketo. COCHOBUU MWJIOK OaraTwii Ha aMiHOKHCIIOTH,
MOJIIHEHACHYEH] JKUPHI KUCIOTH, (ocominian, BiTaMiHU, MiHEpaldbHI PEYOBUHHU, KAPOTHHOIIHM,
benonpHI cioayku [2].

ExcnepumenTtanbHO Oyino BH3Hau€HO BMIiCT ocHOBHMX BAP, mpuramannux oOpaHili CHpOBHHI,
a caMe BMICT MOJI(EHONbHUX CIONYK, KAPOTUHOI/IB B MOPOILIKY OKMHHU Ta MUJIKY COCHU, BMICT
KIITKOBUHM Ta OUIKy y BiBCSHOMY OopomHi Ta HWIKy. Buxoasum 3 iX mpoaHasizoBaHOTO
O10XIMIYHOTO CKJaAy MIATBEPIKEHO JOIUIBHICTh BHKOPHCTaHHS OOpaHMX 30aradyBadiB y
BUPOOHMIITBI KEKCIB 03/I0POBUOTO MPU3HAUCHHS.

Jns oTpuMaHHsS KEKCIB BIJIOBIIHOI SKOCTI, 13 3aCTOCYBaHHSM OOpaHOi HeTpajaMIiiHOT
CHPOBHHHM BUITIKAJM HU3KY KEKCIB Ta BHU3HAYAIM OPTaHOJENTHYHI Ta CTPYKTYPHI IHOKAa3HHUKH
BHpOOiB. B SKOCTI KOHTPOJIIO 0OpaHO 3pa3KH, BUTOTOBJICHI 3a PEHENTYPO0 KeKCy «CTOTUYHUI.
SIKiCTh KEKCIB OIIHIOBAIH 3arajJbHONPUHHATHMH METOJAMH 3a 1X OpraHOJENTHYHUMH 1 (Hi3UKO-
XIMIYHUMH (BOJIOTiCTh, MUTOMUMN 00'€M, Ty HICTh, YIIK) TOKa3HUKAMHU.

BiBcsne Gopomno BHOocwiu y Kimbkocti 10, 20, 30 %. ExcrnepuMeHTaqbHO BCTaHOBIICHO
ONTHUMAaJIbHY KUIbKICTh BHECEHHS BIBCSIHOI'O OOPOIITHA, sika CTaHOBUTH 20 %.

HactynmauM eTamom cTajo BU3HAYEHHS ONTUMAJIBHOI KiIBKOCTI BHECEHHSI IMOPOIIKY OXKHHU.
Srogu 0XMHM BHOCHUMO Y BUIJISAL MOPOUIKY, abM 3a0e3nmeunTd BUPOOHHUIITBO JAHOTO MPOAYKTY
M PiK Ta 32 PaXyHOK BUJAJICHHS BOJIOTH 30UTBIIATH BMICT O10JIOTIYHO aKTUBHUX PEYOBHH.

JlociakeHo 3pa3ky MIIEHUYHO-BIBCAHUX KEKCIB 3 I0JaBaHHIM MOPOIIKY OKHUHU Y KUTBKOCTI
3,5,7, 10 % no macu GopoiHa.

Onuparounch Ha pe3yibTaTH OPraHOJENTHYHOI OLIHKH Ta Pe3yabTaTH (Pi3UKO-XIMIYHHUX
JOCIIKeHb, HAMKPAIIIOIO 03010 BHECEHHS JI0 MIIEHHYHO-BIBCIHUX KEKCIB € 5 % MOPOIIKY OKUHH.
JlaHe BHECEHHS IMOPOIIKY OXHUHU Yy pEUEnTypy KEKCiB Hajilsge TOTOBHH BHUPIO BUCOKUMHU
OpPTraHOJENTUYHUMH TOKa3HUKAMH, 30KpeMa IPUEMHHM CMAakOM Ta apoMaToOM Ta JO03BOJISIE
JO0JJATKOBO 30araTUTH KEKCH 010JIOT1YHO aKTUBHUMH PEUOBHUHAMH.

Po3pobnena pernenTtypa KeKCiB 03A0pPOBUOi Jii, MO CKJIAJAETHCS 3 MIICHAYHOTO Ta
BIBCSIHOT'O OOPOIITHA, MOPOIIKY 0)KMHH, Macjia BEPIIKOBOTO, S€Ib, IYKPY-TICKY, pO3MyIIyBaya.

O3100/1I0BalTbHUM  €JIEMEHTOM PO3pO0JIeHUX KEKCiB € Macthka. OcoOnuBICTH ii CKIamy
MOJIATAE y TOMY, 0 BOHA 30araueHa MUJIKOM COCHH.

BucHoBok. B pe3ynbrari BCTaHOBJIEHO ONTUMalbHY KUIBKICTh BHECEHHS O0OpaHuX
30arauyBadiB Ta 3alpPOMNOHOBAHO PEHENTYPY KEKCiB 03J0POBUOTO MPHU3HAUEHHS 3 BUKOPHCTAHHAM
BIBCSIHOI'O OOpPOIIIHA, MOPOIIKY 0)KMHM Ta MHJIKY COCHHU.

VY naniit poOOTI MiATBEPAKEHO AOLUIbHICTh BUKOPUCTAHHS HETPAIULINHOT pPOCIUHHOT
CHPOBHHHM JIISl BHPOOHMIITBA KEKCiB, IO JO3BOJIIE€ PO3IIMPUTH ACOPTHMEHT OOpONTHIHHUX
KOH/IUTEPCHKUX BUPOOIB 03J0POBYOTO IPU3HAYECHHS.
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QUALITY EVALUATION OF DIETETIC SUCROSE-FREE SPONGE CAKES WITH
EINKORN WHOLEMEAL FLOUR (TRITICUM MONOCOCCUM L.)

Introduction. Cakes are sweet baked goods that are consumed by people from all over the
globe.Cake is a complex system. For the success of a cake, the batter should have appropriate and
properly balanced formula as well as suitable ingredients. Different types of cakes need different
kind of ingredients and formula balance. Each ingredient has its own special functionality.

The number of people suffering from obesity, cardiovascular disease and type-2-diabetes,
increasedenormously. The published statistic is shocking: 1.9 billion adults over the age of 18 and
41 millionchildren under the age of 5 are overweight or obese[1].The reduction of sugar in sweet
bakery products is challenging, however, since sugar fulfils morefunctions than only sweetness and
flavour. Sugar also influences the colour of the cake.Sugar is one of the essential ingredients in
biscuits and cakes, not just to ensure tasteand flavour, but also to give products their unique
texture.lt is essential to investigate theinteractions of sugar with the main ingredients in baked
goods and to understand the role of sugar indifferent products. By now two main strategies to
reduce sugar with a promising result have beenintroduced: firstly, the replacement of sugar by a
sweet bulking agent, such as polyols, and secondly,sugar substitution by a combination of non-
sweet bulking agents and high-intensive sweeteners.A total sugar replacement in sponge cake
(sugar content of 23.19% based on the whole recipe) by thecombination of fructose, polydextrose
and acesulfame-K or aspartame showed high consumeracceptance and reduced calories by 40%[2].

Mannitol, sorbitol, maltitol, erythritol, isomalt, xylitol and lactitol are considered as food
additives and listed as a ‘E’ number in the list of ingredients. They are only allowed to be added as
sweeteners in products which are either ‘energy-reduced’ or have ‘no additional sugar’ [3]. Foods
containing more than 10% added polyols has to be claimed as ‘excessive consumption may produce
laxative effects’ [2].

Einkorn (Triticum monococcum L.) is a diploid hulled wheat appreciated for its excellent
nutritional properties, including high protein, carotenoids, -glucans and antioxidants contents, and
as such it is a promising candidate for the development of functional bakery products. Einkorn-
enriched cookies had higher ash, polyphenols, carotenoids, antioxidants and beta-glucans content
than pure wheat flour cookies, and might possibly be classified as functional foods. The addition of
different flours to bakery products creates an opportunity to combine beneficial technological
properties with beneficial biological health promoting properties.Addition of different flours to
bakery products createsan opportunity to combine beneficial technological properties withbeneficial
biological health promoting properties. Since the wholemeal products consumption became a part
of well-being trends, addition of natural components, incorporating the biological activity, would
enhance food’s quality and pro-health value. Designed sponge cakes with functional ingredients
would be the answer to the increasing interest in health promoting aspects and nutritional value of
food[4].

The objective of this article is the investigation of the influence of einkorn wholemeal flour on
physical and sensory characteristics of sucrose-free sponge cakes.

Materials and Methods. The products used in the preparation of the sucrose-free sponge cakes
without and with einkorn wholemeal flour: wheat flour, wheat starch, eggs, distilled water, sodium
bicarbonate, citric acid, sorbitol, encapsulated aspartame, einkorn wholemeal flour. The amounts of
sorbitol and that of the high-potency sweetener (encapsulated aspartame). The cake batter (control
batter) was made according to the technological scheme described in a patent form Ne 463 of
02.07.2001 — Bulgaria [5], and a double-bowl mixing procedure was used. The recipe for making
batter included preliminary separation of egg whites and yolks. The egg whites were whipped by a
mixer at easy speed increasing from 1 (19 rpm) to 3 (31 rpm) grade. The egg yolks were mixed with
a half of water amount and whipped at speed of 1 grade. Then the rest water amount warmed up to



18-20°C, sodium bicarbonate, citric acid and sorbitol was added. The mixture was whipped again at
speed of 1 grade and the screened wheat starch was added under continuous mixing. The egg white
foam was incorporated to the egg yolk mixture. Finally the screened wheat flour and encapsulated
aspartame were added to the mixture.The sponge cakes were baked in a metallic pan containing 95
g of batter and placed in an electric oven for 30 min at 180°C.

The specific gravity of the sponge cake batter was calculated by dividing the weight of a
standard batter cup to the weight of an equal volume of distilled water at batter temperature (20.0+
0.5°C)[6]. The physical characteristics of the sponge cakes were determined 2h after baking.
Volume was measured by the small uniform seed displacement method [7], and and porosity was
assessed according to the Bulgarian State Standard method[8].The specific volume was expressed
as the ratio of the sponge cake volume to its mass. The water-absorbing capacity of the sponge cake
was measured by the extent of biscuit swelling according to the Bulgarian State Standard
method[9]. Total sample moisture was determined after drying the sample at 105°C up to a constant
weight according to the standard method[10].

Sensory characteristics: The descriptive test for a quantitativesensory profiling was used to
establish thesensory characteristics (shape, colour, cellsize and uniformity, odour, crumb
tenderness) of the spongecakes, 6 h after baking, following the 1SO8586:2014 and 1SO 13299:2011
methods[11-12].The sponge cakes samples were ready 1 hbefore the evaluation. Samples of
differentcakes were kept in coded plates coveredwith aluminium foil. Twelve trainedpanelists were
selected to guarantee theevaluation accuracy. The intensity of eachsensory characteristic was
recorded on aten-point linear scale after 1 h orientationsessions of the panelists, where theyspecified
terminology and anchor pointson the scale. The coded samples wereshown simultaneously and
evaluated inrandom order among the panelists.

Results and Discussion. The developed recipe composition of sucrose-free sponge cakes with
einkorn wholemeal flour was prepared by the replacement of wheat flour with einkorn wholemeal
flour in quantity 25%, 50%, 75% and 100%.The stages of technology were kept because of their
easy fulfillment and the considerably small duration of the technological cycle. The sponge cakes
containing einkorn wholemeal flour were processed at constant regime of baking concurrent with
that of the control sample, which according to the technological instruction was baked for 30 min at
180°C.

Changes in the physical characteristics of batters and sponge cakes containing einkorn
wholemeal flour in different amounts are summerized in Table 1. The specific gravity of cake batter
affects volume, porosity, water-absorbing capacity of the sponge cake and is important for the
formation of crumb texture of the cake. The sponge batter, obtained by replacing wheat flour with
einkorn wholemeal flour (50%, 75% and 100%), had a lower specific gravity than that of the
control batter. Lower specific gravity is an indicator of more aeration, which is a desired property of
cake batter. No significant differences were found in the specific gravity of the batter values
between the control batter (0.65+0.01) and 25% einkorn wholemeal flour sponge cake batter
(0.66+0.01), which could encourage the formation of larger bubbles during baking and therefore
result in greater product height and volume. In this studying the volume of cake-sample
(185.00+10.00 cm® was smaller than this of cakes containing 25%, 50%and 75% einkorn
wholemeal flour, as the volume of the cake with 75% einkorn wholemeal flour (230.00+8.16 cm®)
is the largest, while the cake with a higher quantity of einkorn wholemeal flour (100 %) had the
smallest volume (160.00 + 15.00 cm®).Specific volume of cakes varied between 2.67+0.35 cm?®/g
and 3.76+0.27 cm®/g. For the cake with 100% einkorn wholemeal flour, was characterized with a
smaller specific volume (2.67+0.35) and porosity (64.81+4.14) were measured. The greatest
porosity was observed in the cake with 75% einkorn wholemeal flour. In comparison with the
control(47.33+2.52 PU and 80.33+8.02 PU), a decrease in springiness and shrinkage was found
when wheat flour was replaced by einkorn wholemeal flour. It was observed that the total moisture
content of the sponge cakes with einkorn wholemeal flour decrease.The water-absorbing capacity of
the cake control (317.22 + 13.14%) is the lowest than that of the cakes with different levels of
einkorn wholemeal flour.
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Table 1 -Physical characteristics of sucrose-free sponge cakes

Physical Sponge cake type
characteristics' Control with 25% with 50% | with 75% with

EWF EWF EWF 100%EWF
Specific gravity (for 0.65+0.01 0.66+0.01 0.62+0.02 0.63+0.03 0.63+£0.01
batter)?
Volume,cm?® 185.00+10.00 | 208.75+6.29 | 210.00+8.16 | 230.00+8.1 160.00

6 +15.00

Specific 3.48+0.18 3.45+0.16 3.69+0.26 3.76+0.27 2.67£0.35
volume,cm®/g
Porosity, % 66.67+3.02 68.06+3.51 68.52+2.14 | 73.15+1.85 | 64.81+4.14
Springiness, PU3 47.33£2.52 27.75+2.50 | 40.00+12.49 | 28.75+2.50 | 31.33+10.21
Shrinkage, PU 80.33+8.02 71.25+3.10 70.00+£5.00 | 74.75+1.71 59.67+6.11
Water-absorbing 317.2+13.14 | 372.55+7.86 | 379.18+10.93 | 342.07+4.8 | 325.54+11.68
capacity, % 7
Total moisture, % 46.81+0.17 40.00+2.10 42.55+0.50 | 36.17+1.14 | 41.39+1.60

! Thevaluesaremean=SD (p< 0.05).
2The temperature of the batter is on the average 20.0+ 0.5°C.
3 PU - Penetrometer Units.

Sensory analysis evaluations were performed in order to determine the optimum sensory
characteristics of sponge cakes with regard to the panelists’ preferences. The results of the sensory
evaluation are given in Table 2.

Table 2 - Sensory characteristics of sucrose-free sponge cakes?

Sensor Sponge cake Sponge Sponge Sponge
charac}[/eristicsz Control with 25% cake with | cake with cake with
EWF 50% EWF | 75% EWF | 100% EWF

Shape 6.58+1.31 8.00+0.74 8.00+1.60 7.33+1.67 7.33+1.92
Colour 7.08+2.47 7.50+1.09 7.08+2.64 | 7.75+0.75 7.00+£2.89
Pore size and| ¢4, g3 8.00+1.16 | 8.00+2.00 | 7.17+1.34 | 7.33+2.31
uniformity

Odour 5.5842.15 6.17+2.29 6.17£1.99 | 6.67+1.97 6.42+1.93
Crumb tenderness | 7.17+1.11 7.58+0.9 7.58+1.31 | 8.00+1.85 6.50+1.51

! Values are mean + SD (p < 0.05)

*Scale from 0 to 9 was used to evaluate sensory characteristics. Nine is ideal for the third
sensory characteristic when the cells are small and equal in size.

Ratings test revealed that sensory characteristics including shape, colour, cell size and
uniformity, odour and crumb tenderness were perceived without significant differences between the
control cake and those supplemented with different concentrations of einkorn wholemeal flour. In
terms of their shape, the cakes with the addition of einkorn wholemeal flour were perceived very
well. Theall cakes have a crust and crumb with more pronounced light-yellow colour due to the
presence of the dying components in the yolks of egg and einkorn (especially carotenoids and
lutein). The data showed that size and uniformity of cells and crumb tenderness of cakes with
einkorn wholemeal flour is bigger than that of the cake-control. The cells of the new sponge cakes
with einkorn wholemeal flour were small and equal, uniformly distributed in the crumb, and were
thin-walled. The mean score of sponge cakes with einkorn wholemeal flour evaluated in terms of
crumb tenderness was higher than that of the cake control.

Conclusion. The physical and sensory characteristics of the sucrose-free sponge cakes with
einkorn wholemeal flour are juxtaposed with those of the control cake-sample. On the grounds of




this we consider that newly prepared sweetened sponge cakes containing einkorn wholemeal flour

are suitable as intermediate products in confectioneries designed for rational and dietetic nutrition.
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APPLICATION OF PUMPKIN SEEDS POWDER USING IN SPONGE CAKE

Introduction. Pumpkin belongs to the family cucurbitaceae and is widely grown vegetable all
over the world. Pumpkin processing into puree, juice, candied fruit and pumpkin seed oil results in
large amount of by-products. Pumpkins are rich in carotenoids, vitamins, minerals, pectin and
dietary fibre.Pumpkin seed has received considerable attention in recent years because of the
nutritional and health protective values of the seeds. The seed is an excellent source of protein and
also has pharmacological activities such as anti-diabetic, antifungal, antibacterial, anti-inflammation
activities and antioxidant effects. Besides, the pumpkin is economical and a nutrient dense source,
the pumpkin seed. flour fortified complementary food mix is economical, with highly acceptable
sensory qualities and a rich nutritive value, quoted that, pumpkin seeds offer a nutritious, sweet,
somewhat soft and chewy snack or food additive [1]. They also have omega 3 & omega 6 fatty
acids needed for hormone balance, brain function and skin health. Tryptophan present in these seeds
aids in milk production in lactating mothers and used to reduce postpartum swelling of the hands
and feet. Hence Pumpkin seeds serve as a good nutritious snack and helps in promoting good
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health. Pumpkin seeds have one of the highest levels of antioxidants of any nut, seed or food [2].
Fresh seeds of Cucurbita moschata contain moisture, 28.5%; protein, 37.7%; and ash, 4.4%;
whereas, dried pumpkin seeds contain moisture content of 5.6%, protein content of 37.4% and ash
content of 4.4% [1]. Pumpkin seeds are reported to be a excellent source of B-complex vitamins,
proteins and also has pharamacological activities such as anti-diabetic, antifungal, antibacterial and
anti-inflammation and antioxidant. Pumpkin seeds are rich in exogenous amino acids (e.g. lysine,
thyrosine, tryptophan, methionine)and in iron (96 + 33 ppm), thus being recommendable tochildren
and adolescents often prone to iron deficiencycausedanaemia [3].All those specificities of pumpkin
seed flour make it a potentially valuable additive to sponge cakes.

This study had investigated the effects of the addition of pumpkin seeds powder on the
physical, color and sensory characteristics of sponge cakes.

Materials and methods. Materials for production of sponge cakes were wheat flour, sugar,
eggs, pumpkin seeds powder. The physical characteristicsof sponge cakes without and with
pumpkin seeds powder were evaluated:specific gravity, volume, specific volume, springiness,
shrinkage, water-absorbing capacity and total moisture. Sample analysis also included measurement
of color properties in CIEL*a*b* color system using colorimeter.The descriptive test for
quantitative sensory profiling was used to establish the textural sensory characteristics (shape,
colour, cells size and uniformity, odour, sweetness, aftertaste, crumb tenderness) of the sponge
cakes.

Results and discussion. The addition of pumpkin seeds powder in sponge cakes improves their
physical characteristics.The difference in respect the specific volume between the control cake-
sample and the sponge cakes with pumpkin seeds powder is minimal. The spinginess of cakes with
pumpkin seeds powder is smaller, the crumb tenderness is smaller, while the structure is stable at
high loads expressed by a lower shrinkage in comparison with the control cake-sample.The
lightness, a* and b* values for crust control were not significantly different from those of the cake
with 5% pumpkin seeds powder. The crumb colour on the control sample was similar to that of the
cake with pumpkin seeds powder. According to these results, cakes with 10% pumpkin seeds
powder where the AE* was appreciable by the human eye. The sponge cakes containing an additive
of pumpkin seeds powder have good sensory characteristics. The sensory analysis demonstrates that
the structure is fine-porous in allkinds of investigated sponge cakes. The control cake-sample and
the cakes with pumpkin seeds have approximately similar form. The crumb pores of cakes with
cacao husks in the investigated three kinds of cakes are with thicker walls, small and equal in size.
The odour of the cakes with pumpkin seeds is perceived as more pleasant than the control cake-
sample one. The colour of the cakes with pumpkin seeds is perceived well from the testers. The
intensity of the sweetness for all investigated sponge cakes is close, but when the concentration of
the pumpkin seeds is greater a bitter aftertaste is read.

Conclusions. The physical and sensory characteristics of the sponge cakes with 5% and 10 %
pumpkin seeds powderare juxtaposed with those of the control sample. The colour on the control
was similar to that of the cake with 5% pumpkin seeds powder.On the grounds of this we consider
that newly prepared products have good qualitative characteristics, and they are suitable as
intermediate products in confectioneries designed for rational and functional nutrition.
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BIJIBIP JAKTOBAKTEPIWJI U151 3AKBACKH 3 )KUTHBOI'O TA
INIEHNYHOI'O BOPOLIHA

Beryn. Xi1i6 — o/iiH 13 HAaBOXKIIMBIIIUX MMPOIYKTIB XapuyBaHHS BCIX JKUTETIB 3eMJI1 YITPOJIOBIK
0aratbox TUCSYOJITh. BUpOOHMKH MPOMOHYIOTH BEIMKUH aCOPTUMEHT Pi3HOBHIIB XJi0a, 6arato ski
3 HUX MalTh YHIKaJIbHI BIACTHBOCTI.JleKiabka CTONITh TOMYy B YKpaiHi xmi000yno4ni BupoOu 3
KUTHBOTO OopoiHa OyiaM JOCHTH IMONIMPEHHMH, Ha BIIMIHHY BiJ TMIICHUYHUX, SKI BBaKAJIUCS
JIENIIKATeCOM 1 BUITIKAJIUCH JIUIIIE JIO BEIMKUX CBAT. TPaguIliiHO, )KUTHI Ta )KUTHHO-TIIIICHUYH] BUAH
XJT000yJTIOYHUX BHPOOIB BHUTOTOBJIIIOTH 13 BHUKOPHUCTAaHHSM 3akBacok. lle moB’s3aHo 3
0COOJHMBOCTSIMH ~ BYTJICBOJHO-aMIJIa3HOTO Ta OUIKOBO-NIPOTETHA3HOTO KOMILJIEKCIB KUTHBOTO
oopomHa [1].

3akBacka — 1€ TYCTHI 4M piaKuil HamiBpaOpukaT XJiOHOT MPOMHUCIOBOCTI, Jis K0T 0a3yeThCs
Ha KOMOiHaIii CIIUPTOBOrO 1 MOJIOYHOKHUCIOIO OpOAIHHS MOXHUBHOI CyMIilll >KUTHBOTO, KUTHBO-
MIICHAYHOTO a00 mmeHnYHoro OopormHa [2]. [l BUpoOHHMIITBA Xii0a 3 BHUCOKUMH SIKICHUMHU
XapaKTePUCTHKAMU3aCTOCOBYIOTh 3aKBACKH HA OCHOBI YHCTUX MOJOYHOKHCIUX KYJIBTYp, Jisl SIKUX
3a0e3neyye BUCOKI SKICHI XapaKTePUCTHKU Y TOTOBOMY MPOAYKTI [3].

JocnimpkeHo cklaa MIKpoOioTH XJTiOOMEeKapChKUX 3aKBACOK 1 MMIIEHWYHOTO OOpoIIHa.
BcraHoBiieHO, 1110 BOHA € Pi3HOMAHITHOIO 1 MPEACTaBICHA IMIMPOKKM CIEKTPOM MIKPOOPTaHi3MiB
PI3HHX TAKCOHOMIYHHX TPYII, Cepell IKUX JOMIHYIOTh MOJIOUHOKHKCIHI OakTepii poxis Lactobacillus,
Lactococcus, ta Enterococcus. OTxe, MOIIYK MEPCHEKTUBHUX JO MPOMHUCIOBOTO 3aCTOCYBAHHS
IITaMiB CIIiJ] BECTU Cepel IUX Tpym JakroOakrepiid. TpaauiiiiHO BUIIyYeHHS HALUICHUH TONIIYK
BEJIETHCS 32 HACTYITHOIO CXEMOIO:

Eman 1. KynpTUBYBaHHS JOCTITHOTO MaTepially y eJIeKTHBHUX CEPEIOBHIAX 30aradeHHsI.

[TociB 3pa3Ky y eIeKTUBHE MOKUBHE CEPEAOBHUIIE, /U BUTYYEHHS MOJOYHOKHCIUX OaKTepii,
3a3BHYai, 3aCTOCOBYIOTH cepenouiie M17, MPC a6o M010KO,. KyTbTUBYIOTH YIIPOJIOBXK 2-3 1i0.

Eman 2. OTpuMaHHS OKpEeMUX KOJIOHIH a iX aHali3yBaHHS.

KynbrypaneHy piAMHy crerialbHUM CIOCOOOM BUCIBalOTh Ha TBEPJIE CEJIEKTUBHE CEPEIOBUIIIE,
JUIS OTPUMAaHHS OKPEMHUX KOJIOHI 1 KyIbTUBYIOTh 3 ypaxXyBaHHSM BIJIMITHUX BIACTHBOCTEH
LIJTbOBOIO MIKPOOPraHi3My, HalpHUKjIaJ TeMIepaTypd — Ui PO3MEKYyBaHHS Me30(UIbHUX 1
TepMOQUIBHUX JTaKTOOAKTPiH, pH — 15 po3MeyBaHHS JaKTOOALMIT 1 TAKTOKOKIB 1 T.1.

Eman 3. OTpuMaHHs YUCTUX KYJIbTYD.

AHaI3YyIOTh TUI 1 POPMY YTBOPEHUX KOJIOHIH, TOTYIOTh 13 KOKHOI MIiKPOCKOMIUHUM mpenapaT
Ta OPOINIAJAIOTh HOro y Mikpockomi. Taky mpoueaypy HOBTOPIOIOTH IO TUX Mip, JAOKH He
OTPUMYIOTh OJTHOPIJHY 32 MOP(OJIOTIEI0 KYIBTYPY.

Eman 4. Inentudikamis mramiB. TakCOHOMIYHY NpPHUHAJEXKHICTh OTPUMAHUX IITaMiB
BCTaHOBJIIOIOTh TICJS BIEBHEHOCTI Y YHMCTOTI OTPUMAaHOI KyJIbTypH. [neHTH(IKyroTh IITam 3a
0Cc00JIMBOCTIIMH MOP(]OIIOTrii KOJOHIN 1 KJIIITUH JTaKTOOAKTepi, TIHKTOPHAIbHUX, KYJIbTYpaJbHUX 1
010XIMIYHHUX BIACTUBOCTEH.

3aramom 13 30arauyyBaJbHUX KyJbTYp IICJIS cepii mepeciBiB Ha BIAMOBIAHI CEIIEKTHUBHI
cepeioBHILa OyJI0 OTPUMAHO Y YHCTY KyJIbTypy 98 mITamiB JaKTOKOKIB Ta JakToOauuia. CKpUHIHT
OTPUMAHMX INTaMIB 3a O10JOTIYHUMHU Ta TEXHOJIOTIYHUMH BJIACTUBOCTSMH, IO € HEOOXITHUMHU Yy
BUPOOHMUTBI Xii0a (3JATHICTH N0 TiAPONI3y MIIEHUYHOTO 1 KapTOIUITHOTO KPOXMalo, PiBEHb
ra3oyTBOPEHHS, €HEpris KUCIOTOYTBOPEHHS, TPAaHWYHA KHCIIOTHICTH), @ TAaKOXX aHTAarOHICTHYHA
aKTUBHICTh JI0 OCHOBHHUX KOHTaMiHATHIB OOpOIIIHA JI03BOJHB BiliOpanu 3 HUX 6 HaaKTHUBHIIIMX
[ITaMiB.
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[ramu Ne 1-10-1 1 X6-011 xapakTepusyBaaucsi HAWBHUIIIOI MOJIOKO3CIIaJbHOK aKTHUBHICTIO,
toni sk ans mramiB X2-006, X4-015 1 Ne 2-06 Bona Oyna Hmwkuoro. IItam NeO4-2 B3arami He
CKBaIllyBaB MOJIOKO. JloCHi/pKeHI IITaMy PO3PI3HSIMCH 32 PIBHEM TIPAaHUYHOI KHUCIOTHOCTI, sIKa
KOJIMBAJach y IIMPOKUX Mexax Big 52 mo 196 °T. HaiiBuigy Mexy TIpaHUYHOI KHCIOTHOCTI
cnoctepiranu s Nel-10-1 ta HecroiBaHO y mITaMy 3 HU3BKOIO MOJIOKO3CIIaIbHOK aKTHBHICTIO
Ne2-9. Jlume 2 mramu X6-11i Ned-2 yrBOproBanu ra3 npu (epmeHTarii TaroKo3M, 0 CBIIYUTD
npo rerepoepMEeHTATUBHUM TUI MOJOYHOKHCIOro OpoiiHHS. [lmeHMYHUN KpoxXMmanib aKTHBHO
rizponizyBaB jume | mTam, Toxai Sk KapToristHud — 4, a mram Nel-10-1 B3arami He mposiBUB
aMUTOITUYHOT aKTUBHOCTI.

Ha ocHOBI HailakTHBHIIINX MITaMiB OyJI0 CKOMIIOHOBAHO 6 KOMITO3HIIIi.

[TpoBeneHO MOCIIKEHHS iX PO3BUTKY y MIIEHUYHOMY 1 )KUTHbOMY OoporiHi (puc. 1) Sk BugHO
13 ganux pucyHky komnosuuii J[ 1 i /I 3 mokaszanm xopommid picT mia 4ac BU3piBaHHA TiCTa 3
MIIEHUYHOro OopoIlHa. 30KpeMa, BOHM 3HAYHO ILIBU/IIEC AJaNTyBaIMCh 1O OOpOIIHA, MPO IIO0
CBITUUTH KOPOTKA jar-¢asa, i [ocsIraal MaKCUMaabHOI KITbKOCTI KIITHH Ha 24 ToJ MBUAIIE HIX Y
KOHTPOJTI.
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Pucynox 1 - Innamika po3BUTKY KOMIIO3HLiii HA OCHOBI JJAKTO0ALNJI Y KUTHHOMY () i
NIIeHUYHOMY OopouHi (0).

[Ilo cTocyeTbcs KUTHBOTO OOpPOIIHA, TO AMHAMIKA HArpoMa/uKeHHsI KIITHH Oakrepidl 13
komnozuuii /] 6 Ta komno3unii /I 4 npakTH4HO He po3pi3HsuIack. PO301XKHICTh Y KUIBKOCTI KJIITHH,
SKl CIIOCTEpIraJId  YOPOIOBXK JOCHIy, WMOBIPHO, € HAcJiJKOM MEHIIOi KUIBKOCTI KIITHH Y
1HOKYJIATI OCTAaHHBOT KOMITO3HIIIi.

BiniOpani koMno3uilii TakoX MOKa3ajdd BHUCOKY AHTArOHICTMYHY AKTHUBHICTh /0 TEXHIYHO
MIKiATUBOI MIKpOOIOTH: 30J0THCTOTO CTa(iIOKOKY, KHIIKOBOI MaJHYK{, CHOPOYTBOPIOBATIBHHUX
Oammt, mpotero, TiceBnoMoHaciB 1 epciHid. [lpu mpomy kommosumii [ 3 1 [ 6 Oymu Ouibin
aKTUBHUMHU TOPIBHAHO 3 Kommosutismu [ 11 J1 4.

BucHoBok. 3ampornoHoBaHI KOMIO3ULli 3a0e3neuyioTh HeoOXinHuM mnepedir ¢epmeHTanii
KUTHBOTO 1 TMIIEHUYHOTO OOPOIITHA, a TaKOXK 3a0e3MedyloTh HAIEeKHUN piBEeHb O€3MEeKH 1 TaKUM
YHHOM € TIEPCTICKTHBHUMHU ISl IPOMHUCIIOBOTO 3aCTOCYBaHHSI.

Jlireparypa.

I. Kycoa WN.Y. 3akBackm mnpm TpoOU3BOJACTBA pkaHoro xiyeba. Kounoumepcvroe
xnebonexapcvkoe npouzsooccmso. 2009. Ne 9. C. 24-26

2. Ipo6ot B.1. JIoBigHHK 3 TEXHOJIOTII XT100MEKapChKOT0 BUPOOHHUIITBA: HABY.IIOCIO. IS CTY/IL.
BuIll. HaBy. 3aki. K.:Pycnana. 1998. 416 c.

3. Rollan G., Geres C., Dallagnol A., Torino M., Font G. Uplate in bread fermentation by lactic
acid bacteria. Current rescarch, technology and education, topics in applied microbiology
andbmicrobial biotechnology. 2010. 8. P.1168- 1174.



45

YK 636.4.32
BacnaneBa O0.0., K.T.H., IOIICHT
Kuiscokuil nayionanvrutl mopeosenvro-ekonomiunuil ynieepcumem (KHTEY), m. Kuis, Ykpaina

IHHOBALIITHA TEXHOJIOT'ISI TONIHTIB MIABUILEHIN BIOJIOT TYHII
I{IHHICTIO

ACOPTHMEHT IUIOIOBO-SIT1THUX TOIIHTIB, 10 BUTOTOBIIIOTHCS Xap4OBOIO MPOMHCIIOBICTIO Ta
3aKJIaJlaMHd  PECTOPAHHOI'O TOCHOJApCTBA, JOCUTh IIMPOKHMHM, sIK 1 X NIpHU3HAYEHHA, CKJAJ,
TexHousoriss BurorosieHHs (1). 3a TpuBaicTio 30epiraHas coNoAKi (GPYKTOBI TOMIHTH MOIUIAIOTH
Ha COYCH IIPOMHMCIIOBOTO BUPOOHHUIITBA 3 TPUBAIUM 30epiranHsM — 30epiranHs Ourbme 30 116 Ta
BUTOTOBJICHHI 3aKJIaJIaMU PECTOPAHHOTO rOCIIOAPCTBA 3 0OMEKEHUM TePMIHOM 30€piraHHsIM.

VY 3aknagax pecTopaHHOro Oi3HECY BHUTOTOBISIOTH (DPYKTOBI, STiJIHI, MOJIOYHI, KOMOiHOBaHI
TOMIHTM — BEPIIKOBHMA, NIOKOJAJHUHN, IOJXYHUYHUN, >XYpaBIUHUHN, MATHMHOBHUW, BUIIHCBHIA,
YOPHOCMOPOAMHOBHM, aOpukocoBuil Ta s0myyHuid. Jlo ckiagy TONIHIIB IPOMHCIOBOIO
BUPOOHMIITBA JJOJAIOTh KOHCEPBAHTH, BUKOPUCTOBYIOTh TEIUIOBY CTEPUIIi3allil0, TOMYy BOHH MalOTh
MOJIOBXKEHUIM TepMiH 30epiraHHs, 110 HETaTUBHO BIUIMBAa€ Ha OI0JOTIYHY IMIHHICTH TOTOBOTO
npoayKTy (2). PUHOK MI070BO-STiAHUX TOIIHTIB 32 OCTaHHI KiIbKa POKIB PO3IIMPHUBCS, ajie aHaJli3
JITepaTypHUX JKepen CBIAYUTH, IO BiH 3QJIMIIAETHCS JAOCUTh HE3HAYHMM. Bumoru cydacHoro
CTMOXHMBaya MIOJ0 MPOAYKTIB Xap4dyBaHHS, KOPIIHAIGHO 3MIHWIHCH - BiH MOTpedye He JuIIe
puBabIUBY aje i 310pOBY 1Ky, TOMY HAYKOBIISIMU PO3pPOOJIEHO HOB1 BUJIU (PYKTOBUX TOIMIHTIB.

HaykxoBrssmu  KHiBCHKOTO — HAI[IOHAJIILHOTO  TOPTOBEIHHO-EKOHOMIYHOTO  YHIBEPCHUTETY
po3pobsieHo (PYHKIIOHAIBHI TOMIHTH, PEHENTYPHUN CKIaJ SKUX BKIOYae (GPYKTOBHUI KOMIIOHEHT,
IyKOp, MOAU(IKOBaHUN KpoxXmaib, CcTaluLmi3aTop, BOAYy Ta (YHKIIOHAIBbHI HAIOBHIOBAYi-
kommo3uilii «Beuipue BimHoBneHHs» abo «enna enepris» (3,4).

OpyKTOBi necepTH 3 Xypmu «BitaminHui» Ta «BiBCSIHOYKa» MICTATH MiABUINEHHH BMICT
Makpo- Ta MIKpPO €JEMEHTIB, BITaMiHiB, Xap4yOBUX BOJOKOH. TeXHOJIOTis cOyciB po3poOiieHa
HaykoBigsiMu KHTEY - coycu «Jlumonnuit» Tta «JlumMoHHMIA-1» B siKocTi Xap4yoBoi 100aBKH
BKJIIOYAIOTh TMEKTUHOBI KOMIIO3MIIII, SIKI MO3HUIIOHYETHCA SK MPOAYKTH A MPOQIIaKTUIHOTO
xapuyBanHa. HaykoBusiMu OfecbKOi HaIliOHAIBHOI akajeMii Xap4yoBHUX TEXHOJOTIH po3poOiIeHo
TEXHOJIOTII0 COYCIB-APECiHKIB 3 BUKOPHCTAaHHIM >KYpaBIMHM, COKY KpOIy Ta HETPYIIKH, MIOpe
s0TyKa, )KypaBiIuHy, OpyCHHINO, aOpUKOCH, YOPHY CMOPOJIMHY, CIIMBY a00 BUIITHIO.

BucHoBkHu. TakuM YMHOM aHali3 ICHYIOUMX HAyKOBHUX BITYM3HSHMX Ta 3aKOPJIOHHUX
JITEpaTypHUX JKEpesl CBIIYUTH, 110 Cepe]l MPIOPUTETHUX 3aBJaHb, SKI CTaBIATH Iepel co0oro
HAyKOBIll, CIiJl BUAUIMTH pO3POOKY HOBUX TEXHOJOTIH 3 BHUKOPHUCTAHHS PEXUMIB 0OpOOKH
CHPOBHHH IS MaKCHMaJIbHOTO 30€pekKeHHs ii HATHBHHMX BIIACTHMBOCTEH; KOMOIHATOPHKH
PI3HOMAaHITHOI CHPOBMHH, BBEJIEHHS A0 CKJaxy TOMIHKIB IHIPEAI€HTIB, SKi (OpPMYyIOTH 3aaaHi
BJIACTUBOCTI TOTOBOMY TPOJIYKTY.
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MODELLING OF THE HYDRODYNAMIC CONDITIONS DURING LIQUID SYSTEM
PROCESSING BY ALTERNATING IMPULSES OF PRESSURE

Introduction. There are many methods and processes of water treatment to obtain water and
water solutions with required physical and chemical parameters and properties which have need of
the food production. They are counting: emitting treatment (ultraviolet, ionizing, infrared), the
acoustic treatment, cavitations processing, the electromagnetic pulse effect of the low-frequency
field, hydrodynamic effects. To optimize the mode of the hydrodynamic processing it is
indispensable to characterize the level of power influence on the liquid mediums and solutions for
requisite conversion which can provide predictable physical and chemical parameters.

The purpose of this investigation is to researchthe influence of the application of alternating
impulses of pressure during treatment of liquid solutions by the modelling methods.

Materials and methods. The visualization and volume parametric imitation, numerical
simulation, modelling methods, math modelling methods were employed for the explanation of the
conditions at the working volume of the rotary pulsed apparatus throughout the liquid treatment.
For the preference of numerical model of fluid flow in the «rotor-stator-rotor» system of the rotary
pulsed apparatus, it was suggested that the current in the prevailing case is two-dimensional. To
consider the dynamics complexity, the horizontal section of the working parts of the rotary pulsed
apparatus, perpendicular to the axis of the «rotor-stator-rotor» system, was chosen. This section has
slits on the surfaces of the first rotor, stator and second rotor. Also this section consists of the left
and right parts of the rotors. In the calculation it was considered that the flow regime of the liquid in
the RPA is turbulent, so for this case RNG k-¢ model of turbulence was selected. Experimental
investigations of liquid samples were carried out with using potentiometry laboratory methods.

Results and discussion. It is established that the local values of pressure in the sector of input
of water and water systems and the output of the water systems from the gaps show a discrepancy:
at the external surface of the internal rotor from -50-10% to +300-10° Pa; at the external stator
surface from -150-10° to +100-10° Pa; at the interior stator surface from +40-10° to -120-10° Pa; at
the interior surface of the external rotor from +100-10° to -100-10% Pa. Throughout the last values
cavitation and adiabatic boiling can be in attendance. All over the water and water solutions
treatment and throughout the processes of assimilation liquid associated components in the
conditions of hydrodynamic fluctuation as alternating impulses of pressure differentiated the
changing of pressure: AP = 350-10° Pa near an external surface of an internal spinning rotor; AP =
250 10° Pa near an external stator surface; AP = 160 10° Pa near an internal stator surface; AP =
200-10° Pa near an internal surface of an external spinning rotor.

By the results of the investigation of the calculations achieved, it was found that the reducing of
the clearance between the external and internal rotors and the stator leads to an increase in the depth
of the negative impulse of pressure. As a result of the modelling it was determined that the most
important values of speeds of shift of a streamappear in rotary pulsed apparatus with coaxial
clearances between first rotors, stator and second rotor 0,1mm.The mass transfer intensification, in
turn, affects the speed of the process of hydration, structuring and association of the polar liquids as
alcohols and water.

Conclusions. All over the computation was found the values of pressure changing in working
chamber of rotary pulsed apparatus involving coaxial cylinders «rotor-stator-rotor» systems. These
give us the opportunity to obtain the liquids with required physical and chemical properties and
parameters by the no reagent influence. The submission of alternating impulses of pressure during
treatment of liquid solutions can influence on the physical and chemical parameters of the liquid
systems by the hydrodynamic power.
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BILTUB KIJIBKOCTI IIUKJIIB OBPOBKH B POTOPHO- ITYJIbCAIIHHOMY
ATIAPATI HA JIJUCHEPCHICTH YACTOK POCJIMHHOI CUPOBUHU

JucneproBana pocivHHa 6ioMaca HIMPOKO BHUKOPUCTOBYETHCS Yy PI3HHUX cepax, 30Kpema
11 BUPOOHUIITBA Oi0eTaHOoIy B Xap4oBiii mpomMuciaoBocTi [1].

MexaHiuHe MoApiOHEHHS POCIMHHOI CUPOBUHU PYHHY€E KPUCTAIIUHY CTPYKTYPY LEIIOJIO3H,
30UIBIIYE TIOBEPXHIO, JOCTYMHY IEMIOJOMITUYHUM (EepMEHTaM 1, SIK HACTiJOK, NMPU3BOIUTH 10
3HAYHOTO 3pPOCTAaHHS PEaKILIMHOI 3AaTHOCTI POCIMHHOI CUPOBUHH. TOHKE MOJPiOHEHHS COJIOMHU
JI03BOJISIE TABUIIUTH BUX1JI PEIYKYIOUHUX PEYOBHH IPH i rigpoisi [2].

[Tonepenne moapiOHEHHsI CyX0i pPOCIMHHOI CHPOBHUHH BiOYBa€ThCs B JIBI OCHOBHI (ha3u:
rpyouii momen (CoJIOMOpPI3KHU TOIIO), TOHKE JTUCTIEpryBaHHs (e3iHTerpaTopu Toio) [3].

[Tonanpiie nucnepryBaHHs YacTOK POCIMHHOI CUPOBHHHM y BOJHOMY PO3UHMHI MiJ 4ac ii
MiATOTOBKY JI0 TiAPOJTi3y BiOyBaIOCh Ha €KCIIEPUMEHTANBHIN YCTaHOBIII 3 POTOPHO-ITYJIbCAI[ITHIM
anapaToM B PEXKUMI PEIUPKYIISIIII.

Metoro po0OOTH € BHU3HAUEHHS BIUIMBY KIUIBKOCTI IHMKIIB OOpPOOKM Ha IHCIEPCHICTh
POCITUHHOI CHPOBUHH.

B skocTi BHXigHOI CHpOBHUHU Oyj0 BHOpAaHO COJIOMY IIIICHUI Ta cTeONia KyKypYI3H,
0o0po0JieHi B Je3iHTerparopi A0 4yacTok po3mipamu He Outbmie 1000 mxm. ['panynomerpuyHuit
CKJIaJ] CHPOBHUHU IIicJIst OOPOOKH B JIE3IHTErpaTopi HaBeAeHO B Ta0imIi 1.

Tabauns 1 - I'panynomMeTpuYHuii CKJIaj COJIOMH NMINEHHII Ta credes Kykypyasu (% mac.)
nicJjist noApiOHEeHHs1 B 1e3iHTerpaTopi.

Bun cupoBunu Po3mip yactok, Mkm

>80 80...125 125 200 200...300 <400
COJIOMA TITIICHHUITI 2 4 5 8 10 69
cteba KyKypy/I3u 1 3 4 6 11 75

OtpumaHy Macy3MillyBald 3 BOJOI Yy cmiBBigHOWEHHI 1:10Taobpo0nsiu B poTopHO-
nyJabcaliiHoMy anapati npoTsarom BiJ 1 1o 50 nukitiB npu 3MiHHINA yacToTi mynbeaniit (1,3,5 kI'm).

120

100 P = = =

e ()] o0

o (] o
¢ B>

\ 'x.\v\

N
o o
‘ N

Macosa 4actka ppakuii <80 mkm, %

0 10 20 30 40 50
KiNbKIiCTb UMKAIB
Pucynox 1 - 3ajaexHicTs BMicTY MacoBoi 4acTku (pakuii Macu NIIEHUYHOI COJIOMU

MeH1Ie 80 MkM Bil KIIBKOCTI HUKJIIB 00pOo0KM Ta YacTOTH MyJibcaliid MOToKy ¢ — 1kl'y; m —
3kl'm; A —5S xI'n.
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IIpu o6poO11i BogHOI aucmepcii COJOMH MIIEHUII B POTOPHO-ITYJIBCAIIHHOMY arapari 3
yactororo mynscamiii 1 k' s gocsraenHs po3mipy 100% vactok menie 3a 80 MKM HEOOXiIHO
42 mukiu. [pu 30imbeHH] 9acToTH mynbcariid Big 1 mo 3 k['11 KiIbKIiCTh IIUKITIB 3MEHIITYETHCS 10
30 ( Tobto =30%)IIpu 3mini yactotu mynbeaniii Bix 1 g0 5 k[l KiABKICTh UKITIB 3HUKYETHCS 10
27 (o610 =35%).

30UIbIICHHST YacTOTH Mynbcalii moToky Bix 3 mo 5 kl'I moB’s3aHe 3 J0JaTKOBUMH
eHepro3aTpaTaMi Ta NPAaKTUYHO HE BIUIMBAE HA KUIBKICTh IMKIIIB OOpOOKH. 3Ba)Karouu Ha IIe
MOIAJIBIIN TOCIIKSHHS TPOBOIMIIN TIPU YaCTOTI MyJbCalii MOToKy cymimii 3 k[ .

3aJIe)KHICTh BMICTY MacOBOi 4acTKu (pakiiii 4acTOK mMacu creden KykKypya3u meniie 80
MKM BiJI KUTBKOCTI ITUKJIIB OOPOOKHM Ta 4aCTOTH MyJIbCAIliil MOTOKY aHAIOT19HA MIIICHUYHIN COIOMi.

BucHoBku. J[oBeneHo, 0 MpU JUCIEPTyBaHHI BOAHOI JHCHEPCii pOCIMHHOI CHPOBHHH,
nocaraeHHs 100% Bmicty yacTUHOK, MeHIINX 3a 80 MKM 0e3 J0JaTKOBUX eHeproButpar Tpeda 30
IUKIIIB 00pOOKH 32 4acTOTH Mmynbcamii 3 kI .
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TUCKPETHO-IMITYJIbCHE BBEJEHHS EHEPTTI (IIBE) - IHHOBAIIMHWIN IJISIX
PO3BUTKY PECYPCO- TA EHEPTO3BEPITAIOUHMX TEXHOJIOTTii B XAPYOBIH
MMPOMMCJIOBOCTI

IuTeHcudikamis TEXHOJNOTIYHUX TMpoleciB 0e3 MIJBULICHHS EHEPreTUYHUX BUTpAT
3aJIMIIAETHCSA MPIOPUTETHUM 3aBJAHHIM JUIS 1HXKEHEPiB, TEXHOJIOTIB 1 MPUKIaHOI Hayku. Miporo
€(eKTUBHOCTI OIIBIIOCTI TEXHOJOTIYHMX IPOIECIB, IMOB'I3aHUX 3 NEPEepPOOKOI0 CHPOBUHU B
XapyoBill TMPOMHUCIIOBOCTI, € CTYIMiHb OCHOBHOTO ()I3UYHOIO BIUIMBY, DPE3YJIbTaTOM SIKOTO €
NIEPETBOPEHHSI BUXIJHOI CHUPOBUHHU B KIHIIEBUM NPOIYKT. Y CBOIO uepry €QeKTUBHICTb LIbOTO
BIUIMBY BHU3HAUA€ThCS BEIMYMHOIO BUTpayeHoi eHeprii. Jlo OCHOBHUX IMpOLECIB B XapyOBHUX
TEXHOJIOTISIX MOYKHA BITHECTH MepeMINIyBaHHS, FOMOIEHI3allil0, JUCIEepPryBaHHs, €MYJblyBaHHS,
HarpiBaHHs.

Jlo MeroniB, 110 O3BOJISE YCIIIIHO BHUPINIYBAaTH 3aady 1HTEHCH]iKalli IUX IMPOLECIB
MOJKHa BIJIHECTH METOJ IUCKPETHO - iMmynabcHoro BBeaeHHs eHeprii (IIBE), po3pobnenuii B
Incturyti texuiunoi temnodizuku HAH Vkpainu.lnes AIBE nonsrae B Tomy, mo6 mnonepeaHbo
CTalllOHAPHO BBEJICHY 1 JOBUILHUM YMHOM PO3MO/iJIEHY B poO0OYOMY 00CS31 €HEPTil0 aKyMYJIIOBaTH
(CKOHIIEHTPYBATH) B JIOKAJIbHUX JUCKPETHUX TOYKAX CUCTEMH 1 Ha/ajl IMIYJIbCHO peani3yBaTH JUIs
JOCSITHEHHS] HEOOX1THUX TeTT0(i3NUHUX €PEKTiB.

3acrocyBanns npuHiuny JIBE, sk meroxy, sikuii iHTeHCU(IKye TEMJIOMAacOOOMIHHI 1



TiApOAMHAMIYHI MPOIIECH B TETEPOTEHHUX CHCTEMax, MOXIIMBE IIUIIXOM peai3alii edekTiB ado, 5K
NPaBUJIO, KOMIUIEKCY e(eKTiB: CKUJAHHS/HArHITaHHA THCKY HaJ pPIAKHUM CEepeIOBUILEM,
anaiabaTHOrO 3aKWIaHHS, TIAPOJWHAMIYHOTO YyAapy, YAapHOI XBHJI, THCKY a00 pPO3PSKEHHS,
3CYBHUX HAIPYKEHb, JIOKATHHOI TypOYJICHTHOCTI 1 KaBiTallii.

Meton HIBE peanizyerbcsi B IeKiIbKOX BHAAX OOJagHAHHS, HAHMOIIMPEHIIIUM 3 SKHX €
poropHo-ynbcamiinii amapar (PITA), mo 3a3BuYail CKJIATaeThes 3 PO3TANIOBAHUX B KOPITYCi
CHiBBICHUX cTaTopa (-piB), Ta poTopa (-piB) y ¢hopmi 00MUYaiOK 3 MPOPI3aHUMH B HUX HACKPIZHUMH
OTBOpaMH NMPSAMOKYTHOT ¢opmu [1].

[Mpuknagamu  edektuBHocTi Metony JIIBE y Bupimenni 3aBmanp 1HTEHCHiKaril

TEIIOMAcOOOMIHY B XapuoOBiil MPOMMCIOBOCTI €: TEXHOJIOTiSl MPHUTOTYBaHHS CyClla CIIUPTOBOTO
BupoOHunTBa [2]. 3acrocyBanHs PIIA no3Bonmuino 3HM3UTH 3araiibHi eHeproButpatu Ha 30%;
CKOPOTUTH TPUBATICTh MPOLECY B 2; 3MEHIIUTH BTpaTU 30po/ukeHuX pedoBuH Bix 8...10% 10
2...4%; 301IBbIIMTH BUX1A CIUPTY 3 oguHMIN cupoBuHH Ha 1,0...1,5%. 3acTtocyBanns metona J[IBE
MOB’3aHO 3  IHTEHCH(IKAIi€l0 MpoIlecy OTPUMaHHS 1HBEPTHOTO ILIYKPOBOTO  CHPOILY,
TOMOTEHI3AIIEI0 KPOXMAJIEBMICHUX CyMIlIed 3 METOI OTPUMaHHS XapyoBUX €MYJbCIH, 13
BJIOCKOHAJICHHSIM TIPOLIECY aKTHBallii 010JI0rYHIX cepeaoBuil [3-5].
[IpoBoauInCh MOCHIIXKEHHS 3 OTPUMaHHS KOHIEHTPOBAHMX CYCIEH31 IUIOAOOBOYEBOI Ta
UTPYCOBOi CHPOBUHU HIIsiXOM 00poOkum B PITA [6]. ¥V 2018 poui Ha 6a3i PIIA BuroroBieHo
MIPOMUCIIOBY aepalliifHO-OKUCIIIOBAIbHY YCTAHOBKY, fIKa NpU3HAuU€HA JUIl OYMINEHHS BOIU BiJ
3aj1i3a, MapraHifio, CipKOBOJHIO, KapOOH miokcumay, mpoaykruBHicTio 20-40 m3/ron. IlepeBaramu
i€l YCTAaHOBKU TEPE]l aHaJOraMH € 3HUKEHHsI TPUBAIOCTI MPOIECy BOAOOUMIIEHHS B 3...4 pasu,
3MEHIIEHHS eHeproBuTpar Ta cobdiBaprocti Ha 30...35%.

BucHoBku. MeToa TUCKPETHO IMITYJILCHOTO BBEJEHHS €HEPrii, IK METO/, 10 IHTeHCU(DIKYye
MPOLIECH TEIUIO- MAacOINEepPeHOCY B JBOX- ab0 OaraTOKOMIIOHEHTHHX CHCTeMax ‘Ta3-piguHa’,
“pinuHa-TBEpE T1J0 3HAMIIOB MIMPOKE 3aCTOCYBAHHA B PI3HUX Trally3sX MPOMHUCIOBOCTI, 30KpemMa
xapuoBiii. 3acrocyBanHs merona J{IBE no3Bossie 3HU3UTH €HEPreTHYHI BUTPATH HA MPOBEACHHS
MPOLIECiB  TMepeMillyBaHHS, TOMOTEHI3allil, JUCTePryBaHHs, eMyJIbI'yBaHHS, HArpIBaHHSA, 3HU3UTU
TPHUBAJICTh MUX MPOIECIB, 3MEHIIUTH KUIbKICTh 00JIaJHAHHSI.
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IIYKOP TA CTIMKICTb JIKEPO-TOPLIYAHOI ITPOAYKIIII

I{ykop OuUIMii € BaXJIMBUM IHTPEAIEHTOM Y JIIKEpO-TOpLIYaHiil ramy3i xap4yoBoi iHaycTpii. Ha
chOrojiHi myKop Oinumii BuroToBisitoTh 3rimHo 3 JCTY 4623/TOCT 31361:2006 «Illykop Oimwii.
TexHiuHI YMOBHM» YOTHPbOX Kareropid. Y BHUPOOHHUIITBI JIIKEPO-TOPLIYAHOI MPOAYKIII ITYKOP
3aiiMae OAHY 3 HAMOLIBIIMX MacoBHX 4acTok. Llykop Oinmii, mpuCyTHIN B penenTtypax OUIbIIOCTI
TOPIJIOK Ta TOPUIOK OCOOJIMBHUX, SIKI BUTOTOBJISIOTHCS Ha YKPAiHCBKUX MITIMPHEMCTBaX. Y JIKEpoO-
TOpUTYaHUX HAMOSX IYKOp OuMMii MpUCYTHINH y BUIUIAAI I[yKpoBoro cupory. Llykop Oinumii Ta
IYKPOBUH CHUPON HANalOTh TOTOBOMY MPOAYKTY COJIOAKICTh, KPIM TOTO CHpHUSE OKPYIJICHHIO 1
MOM'SIKIIEHHIO CMaKy FOPLJIOK Ta TOPUJIOK OCOOJIMBUX.

[lin yac BUPOOHHUIITBA TOPIIOK Ta TOPUIOK OCOOJMBHUX ITyKOp OUTWH BUKOPHUCTOBYETHCS Y
BUIJISIJII BOJHOTO a00 BOJHO-CIIUPTOBOTO pO3uuHY. Bimomo, 1o mykop O1nii MOKe MaTh JOMIIIKH,
AKI € HEpO3YMHHHMH B CHHPTI eTuioBoMy pekTudikoBanomy [1]. Taki AOMIIIKH, MOXYTb
YTBOPIOBATUCH MiJI Yac KpUCTaNi3allil, 31aTHI 10 IPOHUKHEHHS y BHYTPIIIHI IIAPH KPUCTATIB LYKPY
30JIbHHUX, OapBHUX Ta 1HIIMX eneMeHTiB. Llykop iHTeHCHBHO ajcopOye MpPOAYKTH Kapamemizarii
caxapo3u, sIKi 3HaYHO BIUIMBAIOTH HAa HOTO KOIBOPOBICTh [2]. ToMy mpobiiema 3acTOCyBaHHS IyKpY
0ioro, sKuii Mae B CBOEMY CKJaJi CIOUPTOHEPO3YMHHI JOMINIKH, € aKTyalbHOI MiJ Yac
BHPOOHMIITBA aJIKOTOJILHUX HAIOIB.

[Tin gac mocnigKeHb BCTAHOBIIIOBAJIM MPOTHO30BAaHY CTIHKICTh MOJEIBHUX PO3UMHIB 3TiJIHO 3
JACTY 7397:2013 «[opinku, ropiiku ocoOnuBi, Hamoi Jikepo-ropirdani. MeToj BH3HAYaHHS
MPOTHO30BAaHOI CTiMKOCTI MiAg dYac 30epiranHs». KamamyTHiCTh 3pa3kiB BHU3HAYald METOAOM
TypOimuMeTpii B OAMHHUIX KaaMyTHOCTI 3a (hopmazunom (EMOD).

JlochimkeHHsT TOKa3anM, IO MpU 3MIIIyBaHHI BUXIJHUX BOJHUX PO3YMHIB ILYKPY pI3HUX
KaTeropii 3 BOJHO-CIMPTOBUM PO3YHHOM Y Pi3HUX KOHIICHTPALISAX, AESKi BOJHO-CIIUPTOBI PO3YHHU
BUSBIIAIOTh CHJIBHY KOJIOiIHY OMNAJECLEHLI0 3 HACTYIHUM YTBOPEHHSM ocaaiB. HasBHICTH
KOJIOITHUX JOMIMIOK I[yKPYy HETaTHBHO IMO3HAYAETHCS Ha SIKOCTI TOTOBOTO IMPOIYKTY. 30Kpema
CIIOCTEPIraeThCsl YTBOPEHHS IUIACTIBYACTOrO OCajy MijJ yac MPUTrOTYBaHHS Ta 30epiraHHs rOpuUIoK
Ta TOPUIOK 0COOJIMBHUX, 1110 IPU3BOAUTH JOOpPaKyBaHHS BETMKUX 00’ €MiB rOTOBOT MPOAYKIIII.

[IpoBeneHUMH JOCHIKEHHSIMH BCTaHOBJIEHO, IO 3pa3Kd LYKpy OUIOro mepuioi Kareropii
Maiike He yTBOPIOBAJIM KOJIOIAHUX JOMIIIOK IiJl 4ac 3MILIyBaHHS BUX1JHUX CHUPOIIB 13 BUX1IHUM
BOJIHO-CIIUPTOBUM PO3YMHOM, JUISl IIYKPY APYroi Ta TPeThOi KaTeropii AaBaja ONaJECIEHLII0 BiJl
ciabkoi 10 cuiIbHOI. Pi3ke 30UIbIIEHHS KalaMyTHOCTI y 3pa3Kax CBLAYMIO ab0 MPO OCaIKEHHS
CIMPTOHEPO3YMHUX JAOMIIIOK, a00 MPO MOYATOK KpUCTali3alii caxapo3H, sika € TaKoXX IOraHo
PO3YMHHOIO y CIUPTI €TUIOBOMY PEKTHU(IKOBAHOMY.

BucHoBku. HeoOXigHO MPOBOAMTH TECTYBaHHS 3pa3KiB LIYKpY OLIOro Ta MOAEIbHHMX HAIOiB
JUIE BCTAHOBJICHHS HAsBHOCTI JIOMIIIOK, HEPO3YMHHUX Y BOJHO-CIIMPTOBUX CyMilIax Jyist
3aro0iraHHs YTBOPEHHS Pi3HUX MOMYTHIThH Ta OCAJiB, 110 € HEMPUITYCTUMUMH Y JTIKepO-roplIdaHii
MPOIYKIII.
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1. Cxopux K.JI. fAkicTe mykpy: BUMOTH, KOHTPOJIb, MEHEJKMEHT: HaBu. nociOHUK, K.: «Ctanby,
2009, 99 c.

2. HU. Jlunckas. KauecTBo caxapa u myTtu ero moBsimeHus(pekomengarmu) / Jlunckas H.A.,
Typ6an T.M., Munck: Pecny6inkanckoe yHutapHoe npeanpustue «HaydHo-pakTHYeCKUil LIEHTp
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OBPOBJIEHHA COPTIBKH Y BUPOBHUITBI 'OPIJIOK

[TpoTsaroM ychoro 4acy BUPOOHHIITBA TOPIJIOK, BAPOOHUKH 3aBXKIM OOPOIIHCS 32 SIKICTh TOTOBOT
MPOJYKIIi Ta 3aCTOCOBYBAJIM Pi3HI METOIU OOPOOKHM Ta OUYHUIIEHHS Yy TEXHOJOTIYHOMY MPOIIEC.
MeTtoau OYMIIEHHSI BOJHO-CIIMPTOBUX CyMillIel NUIAXOM (UIBTPYBaHHS MPU BUPOOHHIITBI TOPLIOK
MEePEXOIUIIHN BiJl OJTHOTO MTOKOIIHHS JI0 1HIIIOTO, TP IIbOMY BUKOPHUCTOBYBAJIM Pi3HI Matepianu. Tak
CIMPT €THWIIOBHH pekTu(dikoBaHuil GimbTpyBamn Kpisb MapMyp, pi3Hi BUAU APIOHOTO MICKY, CYKHO
Ta (eTp, OUMIIAIH 30JI050 PI3HUX BHIIB JAE€PEB, Yepe3 aKTHBHE BYrims [1].

Ha choroanimiig yac BUPOOHUIITBA TOPUIOK BIAMOBIAHO 10 BUPOOHMYOro TEXHOJOTIYHOTO
peraamMeHTy 00OB’SI3KOBO BHUKOPUCTOBYIOTH JIJISi OUMIICHHS COPTIBKM AMHAMIYHUMN CHOCiO, SKHii
MOJISiTa€ 'y OYMINEHHI Yy BYTUIbHO-OYMCHIM OaTapei NOCHiIOBHMM OOpOOJICHHSIM Kpi3b IIap
AKTHBHOT'O BYTLIS Y BYT'UIbHIN KOJIOHI Ta micouHi GiapTpu KiHeBoro ¢insrpyBanns [1].

OO0poOenHst cpusie OUIBII MOBHIN TiApaTamnii cnupTy, 3MiHI SKICHOTO Ta KUIBKICHO CKJIaIy
€cTepiB 3 MOKpAIllaHHSM JEryCTallifHUX BJIACTUBOCTEH COPTIBKU 3a PAXyHOK aJCcOpOIil JesKUX
OpTraHiYHMX JOMIMIOK, SIKi He OyJIM BHAAJIEHI migyac pekTudikamii eTHIoBOro CupTy Ta Ha cTamil
MiTOTOBKHU BOJIM, & TAKOX 32 PaXyHOK Ta 1HIIUX CIIOIYK.

Jnsiarencudikariii aacopOIiiHUX Ta OKHCHO-BIJHOBHHUX MPOIIECIB, IO MO3UTUBHO BIUIMBAIOTH
Ha SKICTHCOPTIBKA BUKOPUCTOBYBAJIM TOHKOJUCIIEProBaHe cpidiio, IIaTuHy Ta 3010T0. Cpibio s
IMIperHyBaHHS aKTUBHOTO BYTUUIA BHUKOPHUCTOBYBAJIM Ui TOKpAIICHHS aacopOmiiHuX 1
KaTaJITUYHUX BIIACTUBOCTEH 3 iHTeHCHU(DiKaIlier0 00poOIeHHS y ACKiIbKa pas3iB.

[TpoBeneHO MOCTIIKEHHS OYMINEHHS COPTIBKM 13 3aCTOCYBaHHSIM TIPUPOJHOTO Marepiary
MoaU(]IKOBAaHOTO 3 BUKOpHUCTAaHHSM HaHocpibna. [Ipupoanuii maTepiad Mae BHCOKY MEXaHIYHY
MIITHICTG - TOHaT 98%, HU3BKY 30JIBHICTH - MeHIIIe 2 %, He3HAYHY KaTaTiTHYHY aKTUBHICTb.

TexHonorisimepenabayae nonepenHe (GiIbTpyBaHHA BOAM Yepe3 (UIbTpyBalbHUN MaTepial,
OYUIICHHS 32 JIOOMOT'OI0 aKTUBHOTO BYTULIS, IIOM'IKIICHHS, JEMiHEpaTi3allito i KOHIAWIIIFOBAHHS
3a NMepMaHraHaTHOK OKHUCITIOBaHICTIO — MeHme 1,0 mr 02/mm3, 3a MacoBorO KOHIICHTpAIII€I0 3alTi3a
— wmenme 0,02 mr/nm°, cumikariB — Menme 5,0 mram°, cynedatie — MmeHme 50 wmr/ame
rigpokapOonariB — meHie 120 mr/mmS, xJopuiB —Menie 40 Mr/mmS.

Boano-cniuptoBy cymim 006poOisiiin HaHoMoaugikoBaHuM InyHritoMm. LIIyHriT ckinagaerbes 13
IIYHTITOBOTO BYTJIEII0 Ta CHJIKATIB, SKUX 3a Macor KpemHe3emy cTaHoBUTH 80%.IllyHriroBuit
ByIJIelb Mae aMophHY CTPYKTYpPY Ta XapaKTepPH3YEThCS BHCOKOIO PEAKIIMHOIO 3JaTHICTIO Ta
XIMIYHOIO CTIHKICTIO, BUCOKUMU COPOLIIMHUMU Ta KaTaliTHYHUMH BIACTHBOCTSIMHU.

IyHriT € NpUpOAHUM MiHEpanaM 3 MOMI(PYHKIIOHAIbHUMH COPOLIHHUMHU BJIACTUBOCTSIMH,
3aBISKA SKUM € 3MOTra BHJAISHHS DPI3HOTO CIEKTPY PEUOBHH OPTaHIYHOTO Ta HEOPTaHIYHOTO
Xapakrepy.

[To3uTMBHUMHU BIACTHBOCTSMHU IIYHTITY, SIK COpOILiiHOro Marepiairy, €  Horo BHCOKa
TE€XHOJIOTIYHICTh, MEXaHIYHA MIIHICTh 1 MIBUAKICTH aacopOIlii, HU3BKUN HAMipHUN omip Ta
HE3HayHa CTUPAHHICTb.

HanomoaudikyBaHHS LIIYHTITY Ja€ 3MOTY 30UIBLIMTH cyMapHUHA 00’eM nop Ha 20 — 25 %, npu
IIOMY 30UTBITYEThCS afCOPOIiifHA aKTUBHICTH HOMHMM mMoKa3HWKOM Ha 25 — 30 %, myxHiCTIO
BOJIHOTO HAcTO0 110 35 %, 1o cnpusie OUIBII TPUBAJIOMY LMKIY 3acTocyBaHHS y 1,3 — 1,4 pasm,
BHIIIN Jlerycramniiaii omiami Ha 0,1 — 0,15 6anu.

BuCHOBKM.3aCTOCOBaHITEXHOJIOTTUHI 0OPOOKU CIIPUAIOTH BUILIN TEXHOJIOTIYHOCTI MPOLECy Ta
MOKPAIEHHIO SKOCTI TOPITYaHOT MPOAYKLII.
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PECYPCOOILAJIHI TEXHOJIOI'TT BICKI

Beryn. Ha cporomni yBary axiBLiB JIKEpO-TOPUIYAaHOTO BHPOOHUIITBA HaifuacTime
MPUBEPTAIOTh TEXHOJOTIi, M0 CHPHUSAIOTh TOJIMIIEHHIO IJIOro psay (QyHKIIOHATBHUX
BJIACTUBOCTEH MpPOAYKTY, abo mapameTpiB mpouecy. [lpum mpomy mnpoGneMu TexXHOJOTIT
PO3MISIIAIOTRCSA, SK IPaBUIO, Y KOMIUICKCI 13 TEXHIYHUMH, OpraHi3alliiHO-€KOHOMIYHMMH Ta
IHIIMMHK TTUTaHHAMHE [1].

Bicki B YkpaiHi BUTOTOBJISIIOTH 332 KOHBSYHOIO TEXHOJIOTIEHD 3 BUTPUMKOIO B OOBYIJICHHX
BcepenrHi Ty0oBUX 00YKaX (EMHOCTSIX 3 OOBYTJICHOIO JYOOBOIO KJICTIKOK) 3€PHOBOTO AUCTUIIATY —
CHHUPTY XapyoBOr'0 MUTHOTO €TUJIOBOIO AUCTHIBLOBAHOIO (CHUPTY-CHUPIO), OTPUMAHOTO MIISIXOM
JUCTHIIALT, 1[0 BUTOTOBJISIOTH 13 36pPHOBOI CHPOBHHHU/3EPHOBUX KYIbTYp, MilHICTIO 10 70 % 00. Y
pe3yNbTaTi BUTPUMKHU Ta MOJANBIIOT0 KYMaKyBaHHS OTPUMYIOTH BICKI MilHICTIO Bif 35 1o 45 %
00. 3 XapaKTEpHUM apOMAaTOM.

AKTYyaJIbHiCTh TeMU. B OCHOBY pecypcoolalHIX TEXHOJIOT1H MOKJIaJeHO 3a7ady CTBOPEHHS
croco0y BUPOOHHUITBA BICKI MPW 3aCTOCYBaHHI MipOJIi30BaHOI JEPEBHHU y0a IS MPUCKOPEHHS
MpoLIeCy JO3pPIBaHHS 3€PHOBOTO JUCTWIATY, 3MEHILIEHHS EHEPro€MHOCTI MpPOLECy MiArOTOBKU
JEPEBUHH Ta 3HIDKEHHS cO0IBAPTOCTI TOTOBOT MPOIYKIIii.

Marepiain i meroam. TexHomnoriyHa Tpicka 3 JepeBHHH 1y0a 3a posmipom (pakiiii
(6x12x3)-107 M. OnTEMI3aIis TEXHONOTIUYHKX MPOIECIB — 32 MeTo0M Bokca-Vincona.

PesyabraTn. OTpuManHs mipodi3oBaHoi 1yOOBOI1 TpiCKH, aJanTOBAaHOI JO TEXHOJOTIl BICKi,
BiJIOYBAa€ThCS 3aB/ISIKM BapilOBaHHIO Temrmepatypu miponizy — Bix 573 K mo 773 K (t, °C —
300...500), TpuBanocTi mipomisy — Bix 6,83-607 ¢ 1o 13,17-60% ¢, MacoBOi YaCTKK BOJIOTH TPiCKH —
Bix 35 mo 65 %. BcraHoBiIEeHO, 0 HAWOUIBII MPUHHATHOO JIJIST TEXHOJIOTII BICKI € IMipoJi30BaHa
ny6oBa Tpicka posmipom 6inbme 5,0-10° M 3i 36iIbIIEHOI0 YACTKOIO HEMiposTi30BaHOI JepEeBUHH,
gaka nocarae 1o 72,9 % BiA 3aradbHOI 9acTKM OTPUMAHOTO MipoJIizaTy, MIO0 OTPUMYIOTh TpHU
3MeHIIeHii TemmepaTypi mipomizy 573 K (t, °C — 300), 3MeHImeHii TpuBanocTi mipomnizy 10 6,83-602
C, 301IbIIIEHI MacoBiif yacTIi BoJIOTH Tpicku a0 65 %. [ligBuiienHs teMneparypu mipomizy ao 773
K (t, °C — 500) ta TpuBanocti mipomisy o 13,17-60? ¢ mpu 3MeHIIEHHI MacoOBOi YacTKH BOJIOTH
Tpicku A0 35 % TnpuU3BOIUTH A0 OTPUMAHHS MAacOBOI YACTKM HEMipOIi30BaHOi TPICKU PO3MIpOM
mermre 5,0-10° M 10 41,9 % Ta miponizoBaHOi TpicKM cepenHix posmipi (5,0...3,6)-107 M, mo €
MEPCTIEKTUBHUM JIJIs1 BAPOOHUIITBA aKTUBHOTO BYTLJUISI JJIsI JTIKEPO-TOPITYaHOTO BUPOOHHIITBA.

st TexHOJIOTIT BICKI TTPOBEICHO OINTHUMI3AIlII0 MPOIIECY BUTPUMKHU CIUPTY 3 MIPOTI30BAHOIO
ny0oBOIO Tpickoro. B pe3ynbTaTi MOCHiIKEHb BCTAHOBIICHO, IO 30UIbIIEHHS TEPMiHY BUTPUMKHU
36pHOBOTO JHUCTHJIATY 13 MIPOTI30BaHOI0 JTYOOBOIO TpPICKOIWO 6...12 MicAIIB Ta OJHOYACHE
30UIBIIEHHS MAacOBOTO CIIBBIJHOUIEHHS IIpOdi30BaHOI AyOOBOi TpickM A0 JyOOBOi TpicKU
0,2:1,0...5,0:1,0 r/r Ta MacoBOi YaCTKH TEXHOJIOTIYHOI TPICKH y 3epHOBOMY auctmiari 0,1...10,0
r/av® mpU3BOAATH 10 iHTeHcHiKallil Tpolecy BUTPHMKM CIOMPTY Ta BIUIMBAE HA IIBUIKICTH
OKHCHO-BITHOBHMX pEAaKI[lii 3 YTBOPEHHSM JIETKMX KOMIIOHEHTIB y CIHHUPTI Ta EKCTPAKIIE
HEJIETKMX KOMIIOHEHTIB 13 MipOJ1i30BaHOT YaCTUHH JIEPEBUHH.

InTeHcuikamiss OKMCHO-BIIHOBHUX pEakllii B CIMPTI Ta YTBOPEHHS JIETKMX KOMIIOHEHTIB
BiIOYBa€ThCS 32 HAIBHOCTI B CTPYKTYpP1 MOPOBOI'O MPOCTOPY MipOJIi30BaHOI AEPEBUHU KUCHIO, 110
MIPU3BOJIUTH IO OKMCHEHHS €TaHOJTY 0 OI[TOBOTO aJIBJIETITy 31 30UIBIIEHHSIM MacOBOI KOHIICHTpAITii
anpgerigiB Ha 109 %. 3aBasgku bOMY HAUIMIIKOBA YacTKa OLITOBOTO AJbJETiy OKHCHIOETHCS JI0
OIITOBOI KUCJIOTH Ta 301JBIITyE€ MaCOBY KOHIIEHTPAIIIIO JIETKUX KUCIOT Ha 35 %. B3aemomis cupry 3
HAQ/JTMIIKOBOIO YAaCTKOIO OLTOBOI KHUCIOTH MPU3BOAMTH 10 YTBOPEHHS OLTOBO-ETUJIOBOTO €CTEpY
(eTunanerary) Ta 30UIbIIEHHSI MACOBOI KOHIIEHTpAIlii cepeHixX ectepiB Ha 57 %.

B mporeci BUTpUMKH CIOUPTY BiOYBA€THCA MPOCOYCHHS MIpPOTI30BAHOI YACTKHU JIEPEBUHU
COUPTOM T JI€I0 KAaMUISIPHUX CHJI Ta IHTEHCHBHHUM TMepexiJy HEJeTKUX KOMIIOHEHTIB 13
HEMipoJIi30BaHOI YaCTKM JEPEeBMHU Jay0a A0 CHOUPTY, 3 MOAAIBIIUM 301JIbIIEHHSIM MacoBOl



KOHIEHTpallli eKCTPaKTUBHUMU pedyOoBHUHAMHU Ha 75 %o.

BucHoBkH. Po3po06ieHHS pecypcoolagHoi TEXHOJOrI MiArOTOBKH MipoJi30BaHOI JepEeBUHH
ny0a, sKa axanToBaHa i1 BHUPOOHMIITBA BICKI, 3 MOAAJBIINM BHKOPUCTAHHSM TIPOJIYKTIiB
nepepoOku  qy0OBOi  TpPiCKH, TMIpoOdi3oM, OOpOOKOK BOAHMMH PO3YMHAMH, CYIIIHHSM,
(dbpakiioHyBaHHSIM, IO JIO3BOJIAE€ 1HTEHCHU(DIKYBAaTH IMPOIEC BUTPUMKH CHUPTY 3 MiPOI30BAHOIO
TyOOBOIO TPICKOIO Ta BIIMBAE HA SIKICTh BICKI.
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OBI'PYHTYBAHHS PAIIIOHAJIBHUX ITAPAMETPIB POBOTH
PO3I'THHOI KOJIOHA

Bcmyn.  XapdoBa  MpPOMHCIOBICTE  YKpaiHM  BIiIPI3HSAETHCS  BUKIIOYHO  BHCOKOIO
CHEPrOEMHICTIO IPU JIOCUTh HU3BKOMY DPiBHI KOPHUCHOTO BHUKOPUCTAHHS MaJMBHO-EHEPreTHYHUX
pecypciB. Y cycrniiibHOMY BUPOOHHITBI YKpaiHM XapuoBa NMPOMHUCIOBICTh Ma€ BEIHUKHIA pe3epB
EHEepro30epexeHHs, OJIHAK aKTHBHA €Heprosdepiraroya MOJITHKA TajlbMYEThCSI 3HAYHOIO MipOIO
BiJICYTHICTIO BiJIIOBITHUX TEXHOJIOTIH Ta YCTaTKyBaHHS.

Axmyanvuicms. OZHUM 13 OCHOBHHUX CII0)KMBAYiB CUPOBUHHMX 1 €HEPreTUYHHUX PECYpCiB B
ApromnpoMucioBOMy KOMIUIEKCI  YKpaiHM € CHHpPTOBa  INPOMHUCIOBICTh.  BUpPOOHHUIITBO
PEKTH(IKOBAHOTO CIIUPTY B OCTaHHI POKH MOTpedye YAOCKOHAJIEHHS Ipolecy Oparopektugikarii
— OJIHOTO 3 HaOUIBIIUX PECYPCO- Ta EHEPrOEMHUX B CHMPTOBOMY BUPOOHMIITBI.

ITopsim 3 eHeproz0epeXeHHSM aKTyalbHOI 3aJjauel0 € YJOCKOHAJIEHHS 1 IIHpOKe
BIPOBADKEHHSI TEXHOJIOTIM, M0 TMepeAdadaroTh OUIbII TIUOOKY 1 KOMIUIEKCHY TEepepoOKy
CHUPOBHMHHU, CKOPOYEHHs 11 BTpaT 3 BiJIXOAaMHU BUPOOHUITBA. BripoBajkeHHs pecypco3depirarounx
TEXHOJIOTIN J03BOJISIE 3HU3UTU HE TUIBKM MaTeplalloEMHICTh CYCHIIBHOIO BUPOOHHUIITBA, alie 1
3MEHIIUTH BUTPATH €HEprii Ha OAMHUII0 TOBApHOI mpoaykuii [1, 2].

IIpn poboTi BCiX CIUPTOBUX 3aBOJIB YKpaiHM BTpadaeTbcs Outst 1,8 MIIH ganm eTUIIOBOTO
CIMPTY, U1 BUPOOHUIITBA SIKOro BuTpadaeThest Outbiie 50000 ToHH 3epHa. g BuiTydeHHS
€TaHOJIy 3 TOJIOBHOI (pakiii €TWIOBOro CHHUPTY B yMoBax cnuproBux 3aBoiaiB B HYXT mig
kepiBHUITBOM Mpodecopa I1.C. [lurankoBa po3po6iieHO TEXHOJIOTII0, KA Meperdadae BKIOYESHHS
y cucremy BPVY nomatkoBoi po3riHHo1 koonu [3].

Cxema BKJIIOYEHHS pPO3riHHOI KoJoHM B cucrteMy BPY morpebye BpaxyBaHHA Oaratbox
(bakTopiB 1 B NEPILY Yepry MOXOHKEHHS 1 AKICHUM CKJIaj] nepepoOHOi CUPOBUHHU.

TeopeTnuHOI0 OCHOBOIO Ul BUIUICHHS €THJIOBOTO CIIUPTY 3 CIUPTOBMICHHUX BIIXOMIB €
MpaBWIbHE YSBJICHHS NpPO BHUIUICHHS PI3HUX JOMINIOK CHHUPTY Yy Mpoleci pekTudikaiii, ix
JeTIoUocTi B 0araTOKOMIOHEHTHIM CHCTEMi, a TaKoX 30HaX ONTHUMAIbHOIO HAKONWYEHHS
KJIFOYOBHX JIOMIIIIOK 3 METOIO BUBOY MIHIMaJIbHOI KIJIBKOCTI TOOIYHUX (paKIliii.

Mamepianu ma memoou. Jlns BUBYEHHS PYyXY AOMIIIOK CHUPTY 1 3HAXODKEHHS 30H iX
MaKCHMaJbHOTO HAKONWYEHHS MO BHMCOTI PO3TiHHOI KOJOHM 1 B KOHTPOJBHUX TOYKax Oynau
BCTaHOBJICHI TPOOOBIAOIPHI KPaHHU.
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XapakTepucTrika poOOTH PO3TIHHOI KOJIOHH € KPATHICTh BUTSTY KOHIICHTPYBaHHS JTOMIIIIOK, a
TaKOX SKICTh OTPUMAHOTO CIIUPTY.

Pesynomamu ma o62co6opennsi. KpaTHICTh BHUTATY JOMIIIOK B PO3TiHHIA KOJOHI TpH
MOCTIHHOMY YHMCIII TapiIOK 3aJEXKHTh BiJ| CITIBBIIHOIICHHS PIAMHHOTO i mapoBoro notokiB L/G i
KOHIIEHTpallli €THJIOBOT0 CIIUPTY MO TapiJIKax KOJIOHH.

[IpoBeneHi MOCTIHKEHHS TMOKAa3ald, IO ONTUMAJbHI BUTPATH TPilOYOi mapu Ha MPOIEC
PO3rOHKH TOJOBHOI (ppakilii, oTpuMaHi Npu pekTudikaiii MeIICHUX Opakok ckimanarTs 20...25
KI/KT' a0COJFOTHOTO aJIKOTOJIIO.

Ha puc. 1 npuBeneHo po3noaisl JOMIIIOK CIIUPTY MO BUCOTI PO3TIHHOT KOJIOHU MPHU BUTpaTax
napu 20 kr/pan i L/IG =7,5.

3 npuBeNeHUX JaHUX 0auyuMo, IO BCl JOMIIIKH, OKPIM METHUJIOBOIO CIHUPTY, B yMOBax
rMO0KOT TiIpoceneKkiii Maio SICHO BHUPaXCHHWH TOJIOBHMH XapakTep. Xouda Jesika KUTbKICTh
METWJIOBOTO  CIHUPTY 1  BHUBOJUTBCS 3 n
KOHIIEHTPATOM  TOJIOBHOT  (pakmii, omHAK
OCHOBHa HOro Maca TIOTpamisie 10 KyOy 4o
PO3TIHHOI KOJIOHU 1 TOTIM y TOTOBUHM MPOJIYKT.

Ile HeoOXigHO BpaxoOBYBaTH IMpPH OTPUMaHHI
€THJIOBOTO CHOUPTY 3 TOJOBHOI  (pakmii, 3o
OTPUMAHOI npu pextudikamii 3€pHO-
KapTOIUITHUX Opa)KoK, siKi OaraTi Ha METHJIOBUI
CIHPT. 20 ,
3a BIACYTHOCTI TiIPOCENEKIlii 3pocTae !
KOHIIEHTpAllil €TaHOJy MO TapilikaxX pPO3TiHHOI |
KOJIOHH, IO CTBOPIOE CIPHUATINBI YMOBH JJIS 10 : ;
BUJIUJICHHSI 1 KOHLIEHTPYBaHHs MeTaHoy. OHaK, A / )
3BUIBHEHHS CHUPTY BiJ TOJOBHHX 1 OCOOJIMBO - _«’:, “F o
NMPOMIKHUX IOMIIIOK NPH LEOMY 3aTPYAHACTBCA o Z ’,:1;/2 n - o
1 CIpUUMHSIE MiABUILEHHS BUTPATH TPIFOYO0T mMapu
1 3HMKEHHS SIKOCT1 CIIUPTY-peKTUPIKATYy.

BcranoBieHo, 1mo parioHanbHOI0 € poboTa
pPO3TiHHOI ~ KOJOHM B  pEeXHUMI  MOMIPHOI
TiApOCeNeKIii, MpH SAKIM KIIOYOBI JTOMIIIKA
CIUPTY, B TOMY YHCII 1 MeTaHoJs, 30epirarTh
TOJIOBHUM XapakTep.

Koedimient pextudikanii meranony — K
IHTEHCUBHO _ 3pocrae pu 36iJ'II?HI€HHi BuTpaTH BOMM Ha  TiIpOCENEKIiio
KOHI_I?;Tpa:LIll €TUJIOBOTO CIIUPTY B PO3UYMHI I[o660 (kr/kr a.a.)

MoJI. %, TMICHS 9YOTO MPAKTHYHO 3AUIIAETHCS 0e3 E7-9 - o4 e
3miH. OTxe, Mojaya BOJIM HAa TiTPOCENEKIII0 %6 05’7'2 1,7;3-134,4-2055
MOBUHHA 3a0e3medyBaTd MILHICT €TaHOJy IO ’

TapijIkaXx po3riHHOI KOJIOHU He Hikue 60 moin. %.

OnTuMalbHI BUTPATH IPi0yv0i napyu Ha po3roHKy ['® cnupToBUX 3aBOAIB, SIKI MEPEPOOIIAIOTH
Memsicy, ckiangatoTe 2,0...2,56 kxr/kr a.a. bymo mocmixkeHO MOXKIHBICTH e(eKTHBHOI poOoTH
pO3riHHOI KOJoHHM B cucteMi BPY cnuproBux 3aBojiB, sKi MepepoOsiOTh KpOXMAaJeBMICHY
CHPOBHHY IIpH TUX € BUTpaTax Mapu, aje i3 3aCTOCYBaHHIM MOMIPHOI T'1JIpOCENeKIIii.

Ha puc. 2 nHaBemeHo rpadik mo mMoKa3ye TMOJOXKEHHS pOOOYMX JIIHIM TPU KOHIEHTpAIil
CIUpTYy WO BCid BHCOTI KomoHM — 60 mon. % npu upomy L/G = 1,89, Butpatm Bam Ha
rigpocenexiiro ckiaanaoTh 1,34 kr/kr a.a. Touka b BU3Ha4Ya€ KOHIICHTPAIIIIO CIUPTY B KyOl1 KOJIOHH
IIpU 3aKpUTOMY 00irpiBi (47 Mon. %), Touka C — npu BiIKpuToMy 06irpiBi (23 moi. %).
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Pucynox 1 - Po3nogisi KOHIeHTpanii
€THWJIOBOT0  CIOHPTY 1O  BHUCOTI
PO3riHHOI KOJIOHHM TP  BHUTPATi
rpirovoi napm:

20 Kr/kr a.a. Ta
------------- 25 kr/kr a.a.
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L KOJIOHH /IJIsl BUiJIEHHSI CIIUPTY 3
| Topimes xmpmenmx ) _ _ roJioBHOI (pakuii 3 MiABUIIEHUM
| .
L e BMiCTOM METaHOJY.
S A 1 — pobGoua JiHIsS KOHIEHTpAIiHHOT
v 4acTUHU; 2 — poboya JIiHisA BIATHHOI
| YaCTUHHU.
Kyb
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Po3paxynkun BukonanHs Ha OEM mokasyroTh, IO AJIsi TOJIOBHOI JOMIIIKH — OITOBOTO
anpjeriny (mpu koedimienti BumapoByBaHHs K = 3,6, cmiBBimHomieHus L/G = 1,89 i mecsatu
TEOPETUYHHX TAPUIOK Yy BIATIHHIA YacTHHI) KPaTHICTh BUTATY JOpiBHIOE 934, mo maiike B 3 pasu
MepPEeBUILYE HEOOX1THY.

AHaNOTIYHI pPO3paxXyHKH, NPOBEICHI IS METaHONy TOKa3aJid, IO JJIs JOCSATHEHHS
HEOOXIHOI KPaTHOCTI HOro BUTATY IpH THX JK€ yMOBax, HEOOXiHO MaTu He MeHiie 14
TEOPETUYHHUX TAPUIOK Yy BIATIHHIN dacTwHI KoysoHH. [locmimpkeHHs mpoBeneHi Ha HaymiBcbkoMmy
CHUPTOBOMY 3aBOJi npu nepepodiri I'® 3 BMicTom metanouny 110 3,2 % miATBEpAUIN HaBEICHI BUIIE
PO3PAXyHKH 1 IO3BOJIAIN 3POOUTH HACTYITHI BUCHOBKH.

Bucnosxu. 3actocyBaHHs moMmipHOi ripocenekuii (Butpatd Boau 1,34 kr/kr a.a.) mpu
MUTOMIM BUTpaTI rpitoyoi napu 2,0 KI/Kr a.a J03BoJIsi€ €PEKTUBHO BUIIYYaTH, OPSA] 3 METAHOJIOM, 1
1HIII KJIFOYOB1 IOMIILIKK TOJIOBHOT'O 1 IPOMIXKHOT'O XapaKTepy.

BuxopucTtanHss moMipHOi TiJIpoceneKiii y Mpoleci PO3rOHKM TOJOBHOI (pakiii 3epHOo-
KApTOIJISHUX CHUPTOBUX 3aBOJIB, SIKI MICTSITh MIiJBUIICHY KIIbKICTh METAHOMY, J103BOJISIE
CKOPOTHTH IMUTOMY BUTpPATY I'Pir0Y0i Iapy B PO3TIHHIN KOJOHI B cepeHboMY Ha 42 %.

[Tpu monmavi BOJAM Ha BEPXHIO TapuIKy PO3TiHHOI KOJOHHU y KUIbKOCTI 1,34 Kr/kr a.a., BMICT
€TUJIOBOTO CIIMPTY B KOHIIEHTPATI JOMIIIOK 3HIKYEThCS 3 70...65 00. % 1o 53...57 06. %.

Jlireparypa.

1. Texwnonoris cnupry: niapyd. / B.O. Mapunuenko, B.A. Jlomapenskuit, [1.JI. usH Ta 1H.; mifg
penakiiero B.O. Mapunuenka. — Binaums: [Toximisa-2000, 2003. — 496 c.

2. Musn, I1JI. InHOBamiiiHi TexXHOJOTIT CHMPTOBOI mpoMucioBocTi. Teopis 1 NHpakTUKa:
monorpadiss / I1JI. Ilusu, B.B. Cocuunpkuit, C.T. Omiitniuyk. — K.: BugaBauuuii maim
«Ackanis», 2009. — 424 c.

3. Wwsa ILJI., Muramkoe I1.C., Mempanuyk ILII. Enepro- Tta pecypcosbepirarmodi cxemu
OparopexTudikalifHIX yCTaHOBOK Xxap4oBoi mpomucioBocti // Haykosi npami YAYXT. —
1994, — No2. — c. 4-5.
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Hecky6a O.0., actiipant, Yenemok O.O., K.T.H.
Hayionanvnuii ynisepcumem xapuosux mexnonoeiu (HYXT), m. Kuis, Ykpaina

IHTEHCU®IKALIS TPOLIECY CATYPYBAHHS HAIIOIB 3 BUKOPUCTAHHSIM
EJEKTPOXIMIYHOI AKTUBALII BOJIU

Beryn. [Ipu BUpOOHUIITBI ra30BaHMX HAIOIB 0araTo yBard NMPHIUISIOTBHITIIBUIIECHHIO CTYIICHS
HACUYCHHS BOJM BYIJEKHUCIMM ra3oM. OJHUM 3 BapiaHTIB BUPIMICHHA 1€l mpobiemMu €
BHKOPHUCTAHHSI €JIEKTPOXIMIYHOTO METOIy 0OpOOJICHHS BOIM B XOJ1 caTypyBaHHs.EnexkrpoximMiuna
aKTUBAIlIS — TEXHOJIOT1sI OTPUMAHHS aKTHBOBAHUX PO3YUHIB (B TOMY YHCII BOJU) EICKTPOXIMIYHUM
BIJIUBOM, B Pe3y/bTaTi YOrO BOHU MEPEXOAATh Y METAaCTaOUIbHUIN CTaH, MPOSIBISIOUU MPHU I[OMY
IIIBUILICHY PEaKIIiHY 3JaTHICTh Yy PI3HUX (Pi3HMKO-XIMIYHHUX ITporiecax [4].

AKTyaJIbHiCTh TeMH. Hacu4eHHS MIOKCHUIOM BYIJICHIO 1 301IbIICHHS O1070T194HOI CTIMKOCTI
HamoiB 3 BHUKOPUCTAHHSM  CIEKTPOXIMIYHOI aKTWBallli BOAM € TEPCHCKTUBHUM, alie
MaJIOJO0CIIKEHUM IPOLECOM, TOMY 11€ MUTaHHS NOTpeOye BUBUCHHSI.

Martepiaau Ta metoau. [l BusiBiieHHs (DaKTOPiB, 1110 BIUTMBAIOTh HA HACHUEHHS aKTUBOBAHOT
Boau CO2, Ta inTeHCUIKaLlii IFOTO MPOLIECY, a TAKOK OOIPYHTYBAaHHS KOHCTPYKIIi BiAMOBIIHOTO
oOJagHaHHs, TPOaHaIi30BaHa HAyKOBa, HAYKOBO-TEXHIYHA JIiTepaTypa 1 MaTeHTHA JOKYMCHTAIIIA.

Pe3yabTaTn Ta 00roBopeHHsi. B akTMBOBaHIN BOJI pO3YMHSAIOTHCS OpraHiuyHI Ta HEOpraHiYHI
peareHTH, SKi 3a3BHUYail PO3UMHSIOTHCS JIUIIEC B KOHIIECHTPOBAHUX PO3YMHAX JIYTIB 1 KUCIIOT, B TaKii
BOJI 30UIBIIYETHCSA IMIBHJAKICTh XIMIYHMX peakmiid [1]. Po3risiHyra MOXJIWBICTH ITiJIBUILICHHS
aocopO1ii CO2 BOMOI IpU 3MiHI BEIWYMHH BOJHEBOrO IIOKA3HHMKA, SKUH BH3HAYa€ Iepeodir
0araThb0X XiMIUYHUX, TEXHOJIOTTYHUX 1 010JIOTTYHUX MpoueciB. 3 rpadiky 3aleXHOCTI KOHIIEHTpaIlil
pi3HEX (OPM MPOIYKTIB PO3KIANaHHS BYTUIbHOI Kuciaotu Bix pH (pucyHok 1) MoxxHa mobadwtu,
10 UMM HIDKYUI BOAHEBHM MOKA3HUK, TOOTO UMM KHUCIIIIE CEPEeIOBUIIE, TUM BHINA KOHIIEHTPALIiS
CO2 B po3umHi. SIKIO MONEPEAHBO IPOBECTH CICKTPOXIMIUHY aKTHBAIII0 BOAM 1 JUISl HACUUYCHHS

BUKOPUCTOBYBATH BOAY 3 HU3bKUM pH, MOXXHAa JOCAT'TH 301abp1IeHHd HacnueHHs HamoiB CO2,
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Pucynox 1 - 3anexnictb KoHIeHTpauii pisHux ¢popm NpoaAyKTiB PO3K/IaJaHHSA BYTiJIbHOI
kucjaoTu Big pH:

CO, - Byrnekucnuii ra3; H,CO,— Byrinena kucnora; HCO5 - GikapOoHar; C032 - — kapbGoHar

OOGnagHaHHs U eNeKTPOXIMIYHOI aKTHBAIlll PO3UMHIB HA3UBAIOTh €NEKTPOJIi3epamMu i YMOBHO
MOJAUISAIOTH HA TPU TUIH: CTaTUYHI, 3aHYPEH1 1 IPOTOYHI. BIbIIICTh IPOTOYHUX €IEKTPOIII3EPIB, K1
3a0e3neuyroTh Oe3MepepBHICTh MPOIECy, MalTh MOAIOHY OymoBy. BoHm ckiamaroTees 3 2-X
€JIeKTpoiB (KaToay Ta aHoMy) 1 Aiaparmu, sKi 3aKpilUIeHI B KOPIyCl B3a€EMHO HEPYXOMO,
TepMETUYHO 1 CTPOro KOAKCiaJIbHO 3a JOMOMOTrolo BTYNOK. KoxkHa BTynka 3a0e3neueHa MTylepoM
JUTSI T1APABIIIYHOTO 3’ €THAHHS 3 BIAMOBITHOIO €JIEKTPOIHOI0 KaMEPOIO: Yepe3 MITYIEPH Ha aHOTHUX
BTYJIKax 3a0e3MeuyeThCsl MPOTIKaHHA BOAM 4epe3 aHOAHY KaMepy, MpPOTIKaHHSA depe3 KaTOAHY
KaMmepy 3a0e3neuyeTbes yepe3 ITYLEepH Ha KaTOAHUX BTyJKax. HemomikoM HUX eneKTposizepiB €
HAsBHICTh JIBOX ENEKTPOJHUX Kamep 1 OTPUMaHHS OJHOYACHO aHOJITAa 1 KAaTOJNITa, M0 HE 3aBXKIU
HeoOXimHO. 3a3Buuail MOTPIOHWI abo aHomiT, abo kartomit. llporo Hemomiky Mo30aBICHUA



€IEKTPOAKTUBATOP [3], KOHCTPYKTHBHI OCOOJMBOCTI SKOTO OYyJIM BHKOPHUCTaHI MpPHU PO3pOOJIECHHI
eJIeMEHTA JIJIsl HACHUEHHS BOJIU JIOKCHJIOM BYTJICIIIO.

OCHOBHMM €JIEMEHTOM YCTAaHOBKH, J€ BigOyBaTUMeThCs mporec abcopOmii rasy, €
€JIIEKTPOXIMIYHUHN MPOTOYHUNA MOIYJb (PUCYHOK 2). BiH cKllagaeTbes 3 30BHINIHBOTO enekTposa 1,
BHKOHAHOTO 31 CTaii, CTIMKOI 10 €JNeKTPOXIMIYHOI KOpo3ii, y BHYTPIIIHIA IMOPOXKHUHI SKOTO
BCTAQHOBJICHA HAMBOpOHWUKHA niapparma 2 3 Mikponopuctoi Iutactmacu. Jliapparma 2
BIJIOKpPEMJTIOE BiJI 30BHIIIHBOTO €JIEKTpoja | BHYTpIIIHIN enekTpond 3, sSKuil € nepdopoBaHOIO
TUTAHOBOIO TpyOoro. IlimBeAcHHS BOAM Ta JIIOKCHJY BYIVICIIO 3JIHCHIOETHCS BIATOBIAHO dYepes
natpyOku 4 1 7, a BiIBEICHHs] TOTOBOT'O MPOAYKTY — uepe3 narpyook 5. Ha BHyTpiHIN moBEepXHi
neppopoBaHOTO €JIeKTpoJa 3 BCTAHOBJICHA HAMIBIPOHWKHA MeMOpaHa 6, IPOXOJSYH 4Yepe3 SKY
JIOKCHJT BYIJICHIO HACHYyBaTHME PIAMHY Y MDKEJICKTPOJAHOMY KOHTYpi. Jlns 30uibmieHHs
PO3YUHHOCTI JIOKCHUIY BYTJICIIO HEOOXITHO 3HM3UTH BOJHEBHH IOKa3sHUMK pH, ToOTO oTpumaTtu
AQHONIT — BOXY, IO Ma€ MO3UTHBHO 3aps/UKCHUN moTeHmian. s 1mporo 10 BHYTPIIIHBOTO
elekTpoa (aHosa) MiABOJAMTHCSA MO3WTUBHME IMOTEHIIIAN BiJ JpKepena IMOCTIMHOrO CTPyMy, a JIo
30BHIIIHBOTO (KaToja) — HeratuBHUM. EjexTpomu po3aiieHi MK CO0O0H AiCNIeKTPHYHUMH
BTyJIKamH 8§ 1 9, siKi TaK0ok 3a0€3Meuyr0Th IXHE KOAKCIaIbHE PO3TALTyBaHHS.

[ToTik BOAM, TMPOXOITYM y MIKEICKTPOJHOMY KUIBLIEBOMY 3a30pi, OTPUMYE ITO3UTUBHHIMA
SJIICKTPUYHUHA TIOTSHIIAJI BiJi BHYTPIIIHBOTO EJIEKTPOJAA 1 MapaJeTbHO HACUYYETHCS TIOKCHIOM
BYIJICIIO, PO3YMHHICTH SIKOTO 301IbIITYBATHMETHCS 13 3MeHIIIeHHIM pH po3unHy.

Pucynox 2 - EeKTpoXiMiYHUH NIPOTOYHHIT MOAYJIb

Ha ocHOBi mpoBeseHoi poOOTH MiATOTOBICHI TOKYMEHTH JJIs MoJadi 3asBKU ISl OTPUMAaHHS
MATeHTY Ha KOPHCHY MOJIENb «Y CTAaHOBKA JUISi HACHUEHHSI BOJM 1 HAITOTB TIOKCHIOM BYTJICIIIOY.

BucnoBku. Ilpomec carypyBaHHsS HamoiB  JOLJIBHO  3MIMCHIOBATH  OJHOYACHO 3
€JIEKTPOXIMIYHUM O0OpOOJIEHHSIM MONEpPEAHbO MiArOTOBIECHOT (0XO0JIOIKEHOI 1 JeaepoBaHOi) BOIU.
[TinBuIeHHs] CTyMeHsl HaCU4YeHHs 1 O10JIOT14HOT CTIMKOCTI MOXe OyTH 3yMOBJIEHO 301TbIIEHHSIM
KHCJIOTHOCTI HAIo¥o 1, BIAMOBIAHO, 30UTbIIEHHAM a0COpOITii TIOKCHTY BYTJIEITIO.

Jlirepatypa

1. Heipanckuit  C., Sxymesuu B. KaBurannonusle, BbICOKOBOJBTHO-IJIA3MEHHBIE,
ANEKTPOJIU3HBIE TEXHOJOTUU U aKTUBAIUs BOJIBL. Bubpayuouuvie mexmoniocuu, MexampoHuxa u
ynpasnsemvle mawunsl : ¢0. Hayd. cT.: B 2 4. — Y. 1. 2016. C. 308 — 317.

2. Cnoco0 aktuBanuu Bojbl : nat. 2476383 C2 Poccuiickas denepauus : MIIK C02F1/46. Ne
2008123246/05 ; 3asB1. 16.06.2008 ; omy6:1.27.02.2013, Bromn. Ne 6.

3. IIpotounslii 3nekTpoakTuBaTOp BoAbl : mar. 2429202 C2 Poccuiickas denepanus : MIIK
CO2F1/46. Ne 2008147991/05 ; 3asB1. 04.12.2008 ; ory611.20.09.2011, Bromn. Ne 26.

4. SlgneHus mepeHoca B MpoIleccax W ammaparax XUMHUYECKHX W THINEBBIX IMPOHU3BOJICTB
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Boponex: BI'VUT, 2016 . 624 c.
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JOCJ/IIIZKEHHSA ITPOUECY 3AMIIITYBAHHA APIKTKOBOI'O TICTA 3
BUKOPUCTAHHAM KYJAYKOBUX POBOYUX OPI'AHIB

Beryn. IlpoBeaeHi MOCHDKEHHS 1O TIPOIECY 3aMilllyBaHHS JPDKIKOBOIO  TICTa,
BCTaHOBJICHO psif 3anexxHocTed. Ilixg gac B'sa3ko01 Teuil medopmallis mpornopiliiHa HAMpyKEHHIO 32
3aKk0HOM HbI0TOHA 1 MiCIIs 3HATTS HaBaHTa)XCHHS HE BIIHOBIOEThC [ 1-2]. [Imactuuna aedopmarris
CTBOPIOETHLCS TIPU HAMPYKEHHI, SKE TIEPEBUIIYE JCIKY TPAaHUYHY BEIMYUHY (TPAHUIIO TEKY4OCTi),
JI0 TOCSITHEHHS SIKOT MaTepiaj MOBOJIUTh ce0e SK B’ SI3KOMPYKHiH [4].

@Di3uK0-MeXaHIYHI MPOLECH MPOTIKAIOTh MPU 3aMiCl i BIUIMBOM MiCHJIBHOTO OpraHy, sSIKUi
MepeMilTye 4acTKu OOpoITHa, BOY, APDKDKOBY CYCIICH310 1 PO3YMHHM CHPOBHHH, 3a0e3Medyroun
B3a€EMOJIII0 BCIX CKJIAZIOBUX KOMITOHEHTIB peUenTypu. bararo dncelbHUMH IOCIHiIKEHHIMU
BCTaHOBJICHO, 1110 30UIBLICHHS] MEXaHIYHOTO BIUIMBY Ha TICTO MiJ Yac 3aMicy MO3HAYa€ThCS Ha HOro
PCOJIOTTYHHX BIACTHBOCTSX [7-8].

Ha ocHOBI poBeZIeHNX TEOPETHUHUX MOIIYKIB Ta OTPUMAHUX JOCIIIHUX PE3yIbTaTiB, MicCIs
MOPIBHSUIBHOTO aHaNi3y pOOOYHMX OpraHiB, Oyll0 NPUHHATO PINICHHS MOJICIIOBAHHS MPOIECY
3aMillyBaHHS JAP1KIKOBOTO MIIEHHYHOTO TiCTa 3 BUKOPUCTAHHAM KYJIauYKOBUX pOOOYHX OpraHiB.

Marepianu i merogu. TicTo po3risigaeMo SIK CKIagHy KOJIOiJHY CUCTEMY, IO CKJIATA€THCS
3 IEKLIbKOX Oe3repepBHUX 1 nepiognynux ¢as. TBepae Tijgo 1 piauHa (KISHKOBHHA 1 BOJIA) B TICTI €
Oe3nepepBHUMHU (a3aMu, 3€pHA KPOXMAIO 1 ra3, IO YTBOPIOETBbCS MpH OpoOIiHHI TicTa -
nepioguuHa (asza. BHacnigok nporo, Gpi3uyHi BIaCTUBOCTI TiCTa XapaKTEPHU3YIOThCS MMapamMeTpaMu
TBEPAMX TUI, PIIMH, Ta31B 1 MOKa3HUKAMH, II[0 BUILTUBAIOTH 13 B3aEMOJIIT IUX (ha3.

MatemaTuyHe MOJENIOBAaHHS MPOIeCy 3aMilllyBaHHS APDKIKOBOTO TicTa KyJIa4yKOBUMHU
poOOYMMH €eMEHTaMH MPOBOJIWIMA 3a JOINOMOTOI BHKOPHCTAaHHS CyYacCHOTO IIPOTPAMHOTO
KOMIUIEKCY, B SIKHH MOMEpPEeAHbO 3aKjialld PIBHSAHHS PYyXy IPLKIKOBOrO TICTa, T€OMETPUYHI
rapaMeTpy KaMepy 3aMilllyBaHHS Ta KYJIAYKOBUX pOOOYHX €IIEMEHTIB.

MopnentoBanHsl Tpolecy 3aMilllyBaHHSA JPLKIKOBOTO TiCTa KYyJIAuyKOBUMHU pPOOOUYMMU
opraHaMu MpPOXOJIUTh 3 4aCTOTO0 oOepTaHHs 60 00/XB B crapeHiil MicuibHIA eMHOCTI. Kynaukosi
poboui opranu o0OepTalOThCS Ha 3yCTpid OJUH OJHOMY 3aMilllyloud JPDLKDKOBE TICTO,
MepeMIILIEHHS] JPIKHKOBOTO TICTa B MICHJIBbHIN KaMepl 3 BUKOPUCTaHHSIM KYJIQUKOBUX POOOUYMX
oprasiB 300pakeHO Ha PUCYHKY 1.
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Pucynok 1 - IlepemileHHs APiAKIZKOBOI0 TicTa B MicHJIbHIl KaMepi 3 BUKOPHCTAHHAM
KYJIAYKOBUX PO00YMX OPraHiB..



MopentoBaHHs TPOIECY 3aMIlTyBaHHS IPDKIKOBOTO TicTa IMOTPIOHE IS TMOAANIBIIOTO
PO3paxyHKy, KOHCTPYKTUBHHUX, TE€XHOJOTIYHUX IMapaMeTpiB Ta PEKOMEHJAI M0 MPOEKTYBAHHIO
poboyoro opraHy Ta TICTOMICWJIBHOI MAaIlMHA B IUIOMy. 3a JOTMOMOIOK IMITAIi{HOTO
MOJICJIIOBAHHSI BH3HAYaTUMEMO [ialma3oH 3MiHM HapaMeTpiB HamNpy>KEHHS 3CyBY Ta IUCHIALIi.
MeToro SKOTO € BCTAHOBJICHHS PaIliOHAIBHOTO 3HAYCHHs BHOPAaHUX MapameTpiB Il TOCSATHEHHS
MaKCHUMAaJIbHOTO €eKTy Bif iX BIUIUBY Ha MPOLIEC 3aMilllyBaHHSI.

PesyabTatn i o0roBopeHHsi. 3a JONOMOTOK TJIMOMHM IMITAIliiHOTO MOJEIIOBAHHS
npoliecy 3amillyBaHHs, OyJI0 OTPUMaHO 3MiHY Halpy>KEHHs 3CYBY B MICHJIbHIM KaMmepi B mporeci
3aMilTyBaHHS APDKIKOBOTO TiCTa KYyJaYKOBUMH POOOYHMMHU OpraHaMH.

OpHOYacHO 3  XapaKTEePUCTHKAMH  IepeMillleHHs Ta TMOTYXHOCTi, MeEXaHI4Hi
XapaKTEePUCTHKH  HANPYTd Ha JPDKIHKOBE TICTO SBISIFOTHCS KIFOUOBHMH OCOOJIMBOCTSIMH.
MexaHiuHe HaNpyXEHHS XapaKTEePU3YEThCS PO3MOALIOM HANPYKEHHS 3CYBY IO APLKIKOBOMY
TICTY B M@XaxX KaMepH 3aMilllyBaHHS.

JUis TICeBAOTUIACTUYHMX PIIMH 31 3MIHHOIO B'SI3KICTIO MPOAYKTY (HEHBIOTOHIBCHKA DigUHA)
HATpY)KEHHsI 3CYBY HOCHUTh CTEIICHEBHH xapaktep. Ha pucyHKy 2. 300pakeHO pO3IOILT
HANpYy>KEHHsI 3CYBY MO JPDKIKOBOMY TICTI B MpOIECi 3aMilllyBaHHS KyJauKOBUMH POOOYMMU
opraHamM 1 sIK pe3yJbTaT, PO3MOJiI MEXaHIYHOTO HABAHTAXKCHHS JIJIS TIEBHOTO IOJIOKCHHSI
KYJIaYKOBUX pOOOYMX OpraHiB.

Jiss  OCHiDKEHHST HANpyXeHHsT 3CyBY Oyi0 BHOPaHO YOTHPU OCHOBHHUX ITOJIOKCHHS
KYJIAaYKOBUX pOOOYHX OPraHiB, Jali I1i OJIOKEHHS TOBTOPIOIOTHCS HAa BTy poO0OYOT0 OpraHy.
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Pucynok 2 - 3mina Hanpy:keHHs 3cyBy |7, [1a] B micuiibHiii kamepi B mpoueci 3aminryBanust
APIKAAKOBOIO TiCTa KyJ1a4KOBHMH POOOYHMH OpPraHaMHu.

Ha 6inbmiiii yactuHi po00o4oro 00’eMy COCTEPITralOThCsl HE BENHMKI OKa3HUKU HAIIPYKEHHS
3cyBy (puc. 2). HaiiOinbiii MOKa3HUKM HAINpY)KEHHS 3CyBY i Yac MOJENIOBaHHS IpOLECY
3aMillyBaHHS JPDKIPKOBOTO TICTa CHOCTEPIraloThecsi B 00JacTi B3aeMoJii poOodoro opraHy 3i
CTIHKOIO KOPIYCy Ta B 30HI 3aueIUIeHHs poOounx eneMeHTiB. B o0macTi 3aueruieHHs poOodmx
OpraHiB Ta OISl KOHTAKTy 31 CTIHKAMHU KaMepu 3aMIlIyBaHHS TMOKAa3HUKU HaIPYXKEHHS 3CYyBY
csratoTh B Mexkax Big 7000 mo 8000 ITa. ITo pemri kamepi 3aMilllyBaHHSI HAIIPY>KEHHS 3CYBY CATae€
1000-3000 ITa.

PesynpTaTi imMiTalliiHOrO MapaMeTPUYHOTO MOJIENIOBAHHS MPOUIITN JOCTIIHY MepeBipKy Ha
¢13uuniit Mozeni. [TopiBHIoI0uM pe3ynbTaTy (puc.3) Ta MPOBIBIIM MaTeMaTHYHY 00pOOKY, MOXHOKa
MeHIe 5%, MareMaThuyHa MOJIEIb BiJMIOBIJa€ aIeKBAaTHOCTI.
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Pucynox 3 - IlopiBHsIHHS pe3yJbTATIiB (Pi3MYHOI0 Ta MATEMATHYHOI0 MO/IEJIIOBAHHS
Hanpy:KeHHs 3CyBY [T, [1a] B kamepi 3amilllyBaHHA 32 Pi3HOro KyTa 00epTaHHSA KYJIa4KOBOI0
ejiemenTa (1- imiTtaniiinumii; 2 - gpizuuHmin)

BucnoBku. JlocmipkeHO 3MiHY HamnpyXeHb 3CyBY JpPDKIDKOBOTO TicTa B Kamepi
3aMilIyBaHHs, B 00JacTi 3a4eIUIeHHS POOOYHMX OpraHiB Ta OUIS KOHTAKTy 31 CTIHKaMU KaMepu
3aMillyBaHHS MOKA3HUKH HaMNpYyKEHHs 3CyBY cAraioTh B Mexkax Big 7000 no 8000 Ila, mo pemrti
KaMmepi 3aMinryBaHHs HanpykeHHs 3cyBy csrae 1000-3000 IMa. TligTBepKeHO MMCEBIOTUIACTUIHHAN
XapakTep pyxy JIpLKIHKOBOTO TiCTa.
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BJIMAHUE UHTEHCUBHOCTHU TEIIJIOIIOABOJA HA TEIIVNIO®PU3NYECKHE
XAPAKTEPUCTUKHU TECTA U MAKHUIIA XJIEBA

Jlist TIOBBIIIEHUS KadecTBa XJIEOOOYIOUYHBIX H3ACIUN HEoOXoauMo Ooiee TiIy0oKoe
M3yYeHHE 3aKOHOMEPHOCTEH OTIENbHBIX TPOIECCOB W BBISBICHHS CBS3CH MEXKIy IMOKa3aTeIsIMU
Ka4ecTBa T'OTOBOU NpoaAyKIUH, ONMPCACIICHHUA OINTUMAJIbHBIX TCXHOJOTMYCCKHUX PCIKUMOB. Taxxe
BaXHO 3HAaTh Xapakrep u3MeHeHus Ttertodusmueckux xapakrepuctuk (TDX), kotopsie
OMPEEISAI0T CKOPOCTh MPOTEKAHUS IIpoliecca HarpeBaHus (oxaaxkaeHus ) ten [4].

Llenbto maHHOWM PabOTHI SBISETCS WCCIEAOBAHKUE BIHMSHHS TEMIIEPATypbl, HHTCHCUBHOCTH
TEIUIOOOMEHAa ¥ IUIOTHOCTH TecTa-xjeba H3 MIICHHYHOHM MYyKH MIEpBOTO COpTa Ha €ro
TEIUIO(PU3UIECKUE XaPAKTEPUCTUKH.

Jis momyyeHus 3HaYeHHUS KO3 PUIIHMEHTOB TEIUIONPOBOJHOCTH A, MAaCCOBOH TEIJIOEMKOCTH
C ¥ TEeMIIepaTypOINpPOBOJHOCTA aOBUIM HCIIOJIB30BaHbI: MeTof uccieaoBanus TAOX naOMIbHBIX
MUIIEBBIX TPOIAYKTOB B PETYISPHOM PEXHME BTOPOro poa [2] U METOA MIOCKOTO UMIYIbCHOTO
ucTOYHUKa TerioTsl. Mccnenosanus nposoaminck Ha TOX-pudope [1].

MeTtoabl 1 00bEKTHI HCCIEA0OBAHUSA

Omnpeneneane TOX Tecra-xneba B Tmporecce TEMIOBOH 00paOOTKH MPOBOIMINCH Ha
yCcTaHOBKe, pazpaboTaHHoi B HanuoHanbHOM yHUBEpCHTETE MUILEBbIX TexHoyorui. TOX Tecta-
xjie0a ompenesIuch METOI0M peryisipHoro pexuma ll-pona.

YcranoBka s onpexneneHus TPX, koropas cMoHTHpoBaHa B HanumoHambHOro

YHUBEPCUTETA MMILEBbIX TEXHOJOIHM, COCTOMT M3 HU3MEPUTEIBHOIO YCTpOWcTBa 3 M, ABYX

ynpTparepmoctaToB 1 u morenmomerpa 7 (puc. 1.).
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Pucynok 1 - TIpuHIMNHAJILHAS CXeMa YCTAHOBKH /IS onpe/ie/ieHus TemJ10(pu3nyeckux

xapakrepucTuk:1l — yasTparepmocrar; 2, 11 — tensiomep; 3 — u3MepuTeIbHOE YCTPOHCTBO; 4 —
MHKpoMeTp; 5, 10 — BepXHAAsi M HUKHSAS TeII000MeHHbIe KaMepbl (COOTBETCTBEHHO); 6, 9 —
Tepmonapa; 7 — nmorenuuometp; 8 — cocyn JAbroapa; 12 — o6pazen

W3mepuTenbHOE YCTPOHCTBO COCTOUT U3 JABYX TeIUIOOOMEHHBIX Kamep 5 u 10, mexay
KOTOPBIMH TIOMENIaroT oopazer] 12. Yepe3 kaMmepsl ¢ TEPMOCTATOB MpOKaduBaroT Boay. CKOpocTh
M3MEHEHMs TeMIlepaTyphl Bojbl mocTtosiHHasd. HikHsas kamepa 10, mMeeT MEHbIIYIO TeMIIeparypy,
YCTaHOBJICHHAsI HA CTAaHMHE YCTPOMCTBA 3, BEpXHss Kamepa 5, HMeromias O0JIbIIyI0 TEMIIEparypy,
nepeMeIaeTcs ¢ IMOMOIIbI0 BHHTA BJIOJb BEPTHKAIBbHOW ocu. PaccTosHume Mexay KaMmepamu
(TonmmmHa o0pasiia) u3MepsAeTCI MUKPOMETPOM 4.
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B nHumax kamep, co CTOpOHBI 00pasiia, yCTaHOBJICHHbBIE NATYMK TEMIEpaTyphbl — FOpPsSUHiA
crail Meab-KOHCTAaHTOBOM Tepmomapbl 6,9 W JaT4YMK TUIOTHOCTH TEIUIOBOTO TIOTOKAa —
TepMoaiekTpuueckuit Teruiomep 2, 11. Xonogusie cnau TepMonap HaxoasaTcs B cocyzae Jproapa 8 ¢
TAIOLUM JIBJIOM.

s omnpeneneHus TEIUIONPOBOAHOCTH TECTa B Ipolecce OpOXKEHHs TECTO TOTOBUIIOCH
Oe3omapHbIM cIOcOOOM M3 mineHWYHOH Myku | coprta mo [3]. bpoxeHue Tecta mMpOUCXOIWIO B
W3MEPHUTEIIBHOM  yCTPOMCTBE TpHM  MocTosiHHOW  Temriepatype t=32°C. PesynbpTaThl
AKCIIEPUMEHTOB, ITPUBEJICHHBIC B BUJE HOMOTPAMM.

Tennomep mnpeacTaBiaseT coOOW TOHKHM TUIACTMACCOBBIM JUCK auameTpoM 60 MM U
TONIMUHOK 1,5 MM, B KOTOPOM BIIOKeHA Tuiockas crniupaib u3 3000 mociie1oBaTeIbHO BKIFOUEHHBIX
muddepeHnnanbHeIx Tepmornap. [Ipu nmosiBieHun Ha JUCKE Mepernana TemIepaTyp MpPOU3BOAUTCS
tepMoD/IC, koTOopas NpONOPLUUOHAIBHA INIOTHOCTH TEIJIOBOIO MTOTOKA, IPOXOAIIETO YEPE3 HEE.

VYapTparepmoctar 1 - €MKOCTM € BOJOW, OCHAlllEHHbIE CUCTEMON Harpea u
ABTOMATUYECKOTO PETYIUPOBAHUS TEMIIEPATyphbl BOJBI, a TAKXKE MOTPYKCHHBIM IEHTPOOCKHBIM
HACOCOM JIJIsl IOJJa4M 3TOU BOJBI B TEINIOOOMEHHBIE KaMepbl H3MEPUTEIHLHOTO YCTPOICTBA.

Maccy o6pasua uzMepsiiin Ha gabopatopHbix Becax BBD -1 1o u mocine onbita, BIaKHOCTh
— IpuOOPOM KOHCTPYKLUU YHKOBOH.

st onpenenenns TOX oOpasen tecta-xieda auamerpom 140 MM u ToimuHOM 9...14 MM
yCTaHABIUBAIN B U3MEPUTEIHHOE YCTPOWCTBO MEXIY JIBYMs TEINIOOOMEHHBIMU MOBEPXHOCTSIMU
KaMep, uepe3 KOTOpble W3 YJIbTPaTepMOCTATOB IIpokauuBaercss Bojaa. CKOpoCTh H3MEHEHHUS
TEeMIIEpPaTyphl BOJIbI MOCTOSIHHAA. HukHsS Kamepa, UMEroIasi MeHBIITYI0 TeMIIepaTypy yCTaHOBJICHA
Ha CTaHMHE YCTPOMCTBA, BEPXHsA - MEPEMEIIACTCS C MOMOIIBI0 BUHTA BJOJIb BEPTHKAIBLHOM OCH.
Paccrosinue mexay kamepamu (TOJIIMHA 00paslia) U3MepseTcss MUKPOCKOITUYECKUM UHINKATOPOM.
B nmHumax TermiooOMEHHBIX KaMep CO CTOPOHBI HCIBITYEeMOro O00pas3la yCTaHOBJIEHBI JAaTYUKU
TeMIeparypbl (TepMomnapbl) M JaTYUKH IUIOTHOCTH TEIJIOBOTO IOTOKAa (TEPMODIEKTPHUYECKHE
TerioMepsl) [5].

Hauunast ¢ Hekoroporo BpemeHu T (uepe3 5...10 MuH mocie Hayana OmbITa) MpoOIECC
TEIUIONPOBOJHOCTH MEPECTAET 3aBUCETh OT HAYAJILHOTO pacIpe/ie]ieHHs] TeMIIepaTyp U HacTymaeT
CTa/us PEryJIipHOro PeKUMa BTOPOToO poAa.

H3mepuB B 1110001 MOMEHT CTauu PETYISIPHOTO PeKUMa HarpeBa IJIOCKOro o0pasia ero
TONIIHHY, IJIOTHOCTh TEIUIOBOIO TOTOKAa, TEMIIepaTypy Ha BEpXHEW W HIDKHEW MOBEPXHOCTH,
onpenensieM TOX [1].

PesyabTaTsl U 00cyKIeHHE

ABTOpaMu ObLIT ompeseneH KOdPPUIMEHT TEeIUIONPOBOIHOCTA T€CTa U3 MIIEHUYHOW MYKHU
IIEpPBOrO COpTa B Ipoliecce pacCcTOMKU. B3BeleHHy0 Maccy TecTa MOMEIIaTd B U3MEPHUTEIbHOE
YCTPOMCTBO mojanepxuBasi TocTossHHyto Temmeparypy (t=30°C), ¢ukcupoBaim H3MEHEHHE
BBICOTHI B  TpOIECCe pACCTOMKH. 3aTeM  Ompenesuld IJIOTHOCTh U Kod(dduimeHt
TEIUIONPOBOAHOCTH TecTa. [II0THOCTH TecTa CyIIECTBEHHO BIHUSET HA TEIJIONPOBOIHOCTD.
ITnoTHOCTE TecTa pu3MeHseTcs oT 1100 10 650 kr/m®, mpu 3ToM KOQPUIMEHT TETIOMPOBOIHOCTH
ymenbmaercs ot 0,5 no 0,24 Bt/(m K).

3aBUCHUMOCTh KO3((uIllMeHTa TEIIONPOBOAHOCTH TECTa OT €r0 IUIOTHOCTH, HA OCHOBAaHUU
MOJIy4YEeHHBIX AaHHBIX Mpu Temieparype 30 °C MoxkeT ObITh Onpe/ielieHa BEIpaKEHUEM

A= (0,47p; —59)10°3, Br/(m K). 1)

Hns onpenenenuss TOX Tecta-xjeba HCMONB30BAIA METOJ IJIOCKOTO HMITYJIHCHOTO
WMCTOYHUKA TeIIoThl. Ha puc. 2 mpuBeleHa HOMOTpamMma Ui ONpeleicHHs KO3 QHUITMeHTA
TEIUIONPOBOJHOCTH TecTa-XJeba 3 MIIEHUYHOW MYKH mepBoro copra. [Ipu mporpese tecra-xieda
or 30 go 70 °C TennonpoBOJHOCTH IMOBBIMIAETCSA 0 JUHEMHOMY 3aKOHY, a K KOHIly Ipolecca
Bbimeukn (mocie 70 °C) pe3ko yBeIMYMBAETCS U3-3a HWHTEHCU(PHUKAIMM MacCOOOMEHHBIX
mporeccoB. C  yBenMuYeHWEM IJIOTHOCTH TecTa-xjeba ¥ HMHTEHCUBHOCTU TeIUIoNepeaaun
3¢ pexTUBHAS TETUIONMPOBOTHOCTh YBEIIMUNBAETCS M MOXKHO OTIPEICIIUTh U3 BHIPAKEHUS:

Ai=3-103t+ 4-10°27t'28 + 3,5-10°q+ 2,6:10p;—1,6:107, Br/(m K).
)
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Pucynok 2 - Homorpamma st~ Pucynok 3 - Homorpamma st Pucynox 4 - Homorpamma
onpeaenenus kodppuuueHra onpeaeeHuss MaccoBoil JJISL oTIpeieIeHust
TeIJIONPOBOIHOCTH TECTa- TeNJI0eMKOCTH TecTa-XJeda TEMIIEPATYPONPOBOIHOCTH
xJj1eba TecTa-xJjeda

C yMeHbIIEHHMEM IUIOTHOCTH  TeCTa-xjeba  yBEIMUYMBACTCA  €ro  KOA(PPHUIMEHT
TEeMIIepaTypONPOBOJHOCTH, KOTOPBII MOKET OBITh OIpeJIesIeH 10 HOMOrpaMMe 4 U U3 BbIPAXKECHU:
a = (288 - 0,260 + 0,086q,)10°,m?/c. 4)

BeiBoabl. B 1mpomecce pacCTOMKM IUIOTHOCTh TECTOBOM 3arOTOBKM HM3MEHSAETCS OT
1200 kr/m® g0 600 kr/mM> M3MeHeHWe IUIOTHOCTH BJIMSET Ha TETIOJIONPOBOTHOCTh TeCTa-XJeoa.
CootBeTcTBeHHO KO3 PUIMEHT TeruIonpoBoHOCTH m3Mensiercs oT 0,6 1o 0,25 Br/m K.

B mporecce TemnoBoit 06pabOTKH TEIUIONPOBOAHOCTh U TEINIOEMKOCTh MSKHINIA JTUHEHHO
Bo3pacrtaer B untepBaie 20...70 °C. TemrepaTyponpoBOJHOCTh Ha 3TOM HHTEPBAJIC CYIIECTBEHHO
HE 3aBUCHUT OT TEMIIEPATYypPhl, a C YBEIHUECHUEM TNIOTHOCTH JIMHEHHO yOBbIBAET.

CyliecTBeHHOE BIHMSHHAE HA BEIMYMHY TEIUIO(QU3NYECKHX KOA(P(PUIMEHTOB OKa3bIBACT
MHTEHCUBHOCTh MojBoAa Temja. C yBeIMUEeHMEM HHTEHCHUBHOCTH TEIUIOBBIX MOTOKOB J10 3000
Br/M? Bo3pacTaer BHyTpeHHHI Macconeperoc n TOX yeenmunsarorces Ha 12...14 %.

[Tonydyennsle Temao(U3NYECKHE XapaKTEPUCTUKU MOTYT ObIThb HCIOJb30BaHBl IS
MaTeMaTHYeCKOTO  aHaiM3a  Mpolecca  BBIIEYKH, PA3IUYHBIX  HHXXCHEPHBIX  PacyeToB
XJIeOONeKapHBIX MeYel ¥ aBTOMATU3AIUN TEXHOJIOTHYECKUX ITPOLIECCOB.
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BUKOPUCTAHHSA ®OCO®OJIIAIB HACIHHA COHSIIIHUKA ITPU
BUPOBHUITBI KOBBAC O310POBYOI'O ITPU3HAYEHHS

Beryn. Po3BUTOK HpPOMHCIOBOCTI T4 €HEPreTUKH, IMOTIPIICHHS EKOJOIIYHUX YMOB JKUTTS
JIFOJAMHU 3YMOBJIIOIOTH BCE OUTBIIY aKTyaldbHICTh MPOOJIEMH JIIKBiyBaHHSI HECIIPUSATIMBUX BIUIMBIB
Ha oprasi3m moauHd. O310poBUe Ta NMPOoQiIaKTUIHE XapUyBaHHS — HAHUOUIBII IPOCTUN Ta JII€BHMA
MeToA 30epekeHHs 310poB's HaceneHHa. ONTUMI3allisg XapuyBaHHs, HABITh 3@ BIACYTHOCTI 1HIIMX
037I0POBYMX 3aXOJliB, O3BOJISIE€ IIIBUIIUTH OMIPHICTH OpraHi3aMy J0 HETaTUBHUX YWHHHUKIB
HABKOJIMIIIHBOTO CEPEIOBUINA, TPUCKOPUTH TIporiec OioTpanchopmallii KCEHOOIOTHKIB, 301BIIUTH
BMICT Yy paIlioHl XapuyBaHHS PEYOBHH, 10 OEPYTh y4acTh B 3B'SI3yBaHHI 1 BUBEJICHHI 3 OpraHi3My
TOKCHYHUX MPOAYKTIB OOMiHY, MIATPUMATH BIACHI KOMIIEHCATOPHI CHJIM OpraHi3My.

AxTyanbHicTh TemMu. Ha cydacHuX oui€100yBHUX MiANPUEMCTBAX IPH KOMIUIEKCHOMY
nepepoOsieHHI HaciHHA COHSIIHUKA (ocdormimiam BHAULIIOTH y BHDIAAI  QochaTuIHIX
KOHIIEHTPATIB (CaMOCTIHHUX MPOJYKTIB), SKi O LIOTO Yacy HE 3HAWUIUIM IMIMPOKOTO MPAKTUYHOTO
3aCTOCYBaHHS, aJle CKJIAAa0Th peajbHy CHPOBHHHY 0a3y /Ui BUPOOHMIITBA XapUOBHX JICHUTHHIB Ta
JTETUYHUX J00aBOK Ha ix ocHOBI. Docdominmian MarOTh BaxJIMBI (YHKIIT SIS OpraHi3My JIIOJAUHU,
TOJIOBHOIO 3 AKHX € ()OpMYBaHHS TOABIMHOTO JIiAHOTO Mmapy B MeMmOpaHax KIITHH, SKHAN
CTal1Ii3yeThbCcsl MOJIEKYJIAMU XOJIECTEPHUHY, IpOoTeiHaMHu Ta riikomimigamu. To6to, docdomninian
O0OYMOBITIOIOTH TUIACTHYHI Ta TEKYyYi BIACTHBOCTI KIITHHHUX MeMOpaH Ta MEMOpaHHHX OPraHOifiB
KIIITUHY, Y TOW 4Yac 51 XOJIeCTePHH 00YMOBIIIOE JKOPCTKICTh Ta cTaOlnbHICTh MeMOpanu. [lopyiienns
¢byHKIioHyBaHHS 6ioMeMOpaH MOke OyTH MPUYMHOIO PO3BUTKY MaTojoriunux mnpouecis [1]. Tomy
pO3pOONIEHHsT TEXHOJOTIH XapuoBUX MPOAYKTIB, 30aradeHux mnpenapatamu Qocdonimiais, €
aKTyaJIbHUM 3aBJIaHHSM Xap4yoOBOI POMUCIIOBOCTI Y KpaiHH.

Marepiann Ta meroau. OcHoBHI ¢yHKUIT pocdonimiiiB y XapuoBUX MPOAYKTaX IOB’sA3aHI 3
eMYJIbI'yBaHHSIM, OCOOJIMBOCTSIMU SIKOTO € 3aTHICTh YTBOPIOBATH 1 MIATPUMYBATH B OJHOPIIHOMY
CTaHl K IpsIMi, TaK 1 3BOPOTHI eMyJbCii; cTaOii3aliero pi3HOMAaHITHUX CHCTEM; MIHOTACiHHSIM;
3JIATHICTIO TIOTIEPE/PKYBATH MPUIIUIIAHHS BHPOOIB 10 PI3HUX MaTepiaiB.

IlepepaxoBani (yHKIIT BH3HA4YaOTh (ochoaimian SK TpaaulliifHi XapyoBi J00aBKH, sKi
BHOCATh Y XapuoBi NHPOAYKTH 3 METOI0 HAJaHHA IM 3a/JlaHuX BIIACTMBOCTEW, a TaKOX JUIs
30epekeHHs iX BJIACTUBOCTEH, OCKUIBKU AesiKi (ocdomimiau 341iCHIOI0Th aHTHOKCHIAHTHY iIO.
Kpim Ttoro, BiomMo, 1m0 Ha BIAMIHY BiJl OUIBIIOCTI IHIIMX Xap4yOBUX J100aBOK,HANPUKIIA],
MOHOTJIIIEPHU B, IpenapaTi GocoiniaiB Biipi3HIe BUCOKA (i310JI0TIYHA aKTUBHICTb. Y 3B SI3KY 3
UM, 1X BUKOPUCTAHHS BHUXOJHTH 32 PaMKH BUPIIICHHS JIMIIE TEXHOJOTIYHUX 3a1ad i CTBOPIOE
YMOBH JJIs1 PO3POOKM HOBUX BMJIIB XapuyOBUX MPOAYKTIB, IO 3/iHCHIOIOTH MO3UTUBHUIN BIUIMB Ha
3JI0pPOB’sI JIFOIUHH.

Sk joxepeno  ¢ocdomiminiB, MO JO03BOJSIOTH PErYIIOBAaTH TEXHOJOTIYHI BJIACTHUBOCTI
KOBOAacHMX BHUpPOOIB, a TaKOX iX CIHOXKMBYl BJIACTHUBOCTI, B TOMY YHCJIl Xap4yOBY LIHHICTb,
¢bi310J10TIYHY aKTHBHICTh Ta 30epexeHicTh, OyB oOpanuii (ocdomimigauii npoaykr «Xomin». Bin
IpesicTaBiIsie co00I0 CNUPTOPO3UYMHHI Ipynd (oc@oiimiAiB, OTpUMaHl HUIIXOM (paKI[iOHYBaHHS
COHSIIHUKOBUX aKTUBOBAHUX (HOCQOIiMiIiB 13 3aCTOCYBAHHSAM €TUIIOBOTO CIIUpTy [2].

@Di31UKO-XIMIUHI MOKa3HUKU (OC@OIIMIAHOIO MPOAYKTY Oylu BH3HAYEH1 13 BUKOPUCTAHHSIM
CTaHAApPTHUX METOAMK [3].

Pe3syabTaTn Ta o0ropopeHHsi. HasBHICTh MONSPHUX 1 HEMOJSPHUX LIEHTPIB B MOJIEKYJax
docdoninigiB 00yMOBIIIOE CBOEPIAHICTE (DI3UKO-XIMIYHMX BIACTUBOCTEH 1 iX crenu¢pidHy posib y
noOynoBi Ta (yHKIIOHYBaHHI OiojoriyHuX MemOpaH. Pocdomimian CcHpusioTh HOpMamizaiii
JHiAHOTO 0OMIHY, 3HMKEHHIO PIBHSI XOJECTEPUHY KPOBI, 3aXHCTY CYJIUH BiJl aTePOCKIECPOTHUHUX
OnsI0K. BOoHM MOKpallyloTh 1HTEIEKTyaldbHy poOOTY MO3KY, CIIpHUSIOThH 30epekeHHto mam'ati. [Ipu
HecTadi gocdomimiaiB ToraHo 3aCBOIIOTHCS HaWBaXUMBIII kupopo3unHHi BiTaminu A, [, E, K,
MOTIPIIYIOTHCSA (YHKIT MEeUIHKH, MIANIIYHKOBOI 3aJ103H, 3HUKYETHCS PENPOIYKTHBHA 3/1aTHICTb.



3aBasku Tomy, mo Qocdoiman € BIAMIHHUMHU eMyJbraTropamMu, cTaliaizaTopaMu 1 BOJOIIOTH
BOJIOTO- Ta J>KUPOYTPUMYIOUHMH 1 aHTHOKCUJAHTHHUMH BJACTHBOCTSIMH, BOHHU IIHUPOKO
BUKOPUCTOBYIOTBCSL B SKOCTI J00aBKH Yy PpI3HUX Tajy3sX XapyoBOi IMPOMHCIOBOCTI MpHU
BUPOOHMIITBI XJ110a, MOJIOYHUX 1 MSICHUX MPOJYKTIB, IOKOJAAY, TM1a3ypi, KOCMETHYHUX IpenapaTiB
tomio. /{51 BU3HAYEHHS MOYKJIMBOCTI BUKOPUCTAHHS JIIETUYHOI 100aBKU «XOJ1H» IPH BUPOOHUIITBI
KOBOACHUX BUPOOIB HEOOX1IHO OIIHUTH ii OpraHoNeNTHYHI Ta (i3UKO-XIMIYHUX TOKA3HUKH.

BceranoBieno, mo mpenapar MNpeAcTaBiisie cOO0K0 Ma3enoniOHy Macy CBITJIO-KOPUYHEBOTO
KOJBOPY 13 ClIa00 BUpaKeHUM, BiacTUBUM ¢ocdominmigzam cMakoM Ta 3amaxoM. OTke, BHECCHHS
nieTndHoi 100aBKU «XOJIH» HE OyJe MOTipIIyBaTH OPraHOJICNITHYHI BJIACTMBOCTI 30aradeHmX
KOBOACHHMX BUPOOIB.

®ocdonimiaHui Mpenapat Ma€ BUCOKY SIKICTh, 3HAUHY ITOBEPXHEBY aKTHBHICTh, SIKa BU3HAYA€E
HOro emyneprylouy 30aTHICTh. Pe3ynbTaTé BH3HAYEHHS OCHOBHHMX ITOKA3HHKIB SIKOCTI JOOaBKU
npeAcTaBieHi y Taou. 1.

Tabnuysa 1 — ®izuko-XiMivHi MOKA3HUKM TI€ETHYHOI 100aBKH «XO0JIiH»

[Tokaznuk Hietnuna no6aBka «XO0JiH»
Bomnoricts, % 1,50
Bwmict ¢ocdoniniais, % 65,80
Bwict ouii, % 32,40
Kucnorse gucio, Mmr KOH/r 6,05
[Tepexucue unciao, MMoiab O2/Kr 2,05
Nonne YHCII0, MT J 5

3a pekoMeHaIisMu aBTOPiB [4], KUIbKICTh BHECEHHS JOOABKH JI0 MAaCH M SICHOTO (hapiry MOXKe
cranoBUTH Bix 1 n0 10%. HuwkHS Mexa BH3HAYae€ThCS PEKOMEHJALISIMM BUPOOHUKIB 10
BUKOPUCTaHHIO (POCGOimimiB, a BEpXHS — MOMIJIMBOCTSAMHU PETYIIOBAaHHS O10JOTIYHOI IIHHOCTI
30arayeHnx koBOacHMX BUpoOiB. Ha Hamry nymky, mo3a BHeceHHs 5% 10 Macu M’SICHOTO Qapiry
MOXK€ OyTHM ONTHMAJbHOIO SK 3 TOYKH 30pYy BapTOCTI 30aradyeHoro NpOIYyKTY, Tak 1 Ui
3a0e3neyeHHs] MOTPIOHMX 3HAYEHb BOJIOTO- Ta KUPOYTPUMYIOUOi 3MaTHOCTI TOTOBHX BHPOOIB.
Haiioumpm eeKTHBHUM CIIOCOOOM BHECEHHS JO0ABKH € 11 MMONEPeTHE 3MIITyBaHHS 3 BOJOIO Y
CHIBBiAHOIIEHHS 1:5 3 METOI0 OTpUMaHHS CTIHKOI emyinbcii. Takuif TEXHOJOTIUHUM MpuiioM
JI03BOJIsI€ 30UIBIIUTH BHUX1J] TOTOBOTO MPOAYKTY Ta MOro BOJIOTOYTPUMYIOUY 3/1aTHICTh. Lle MokHa
MOSICHUTH THM, IO Opu B3aemonii ¢ocdomninigiB 3 OimkamMu M’sicHOro ¢opury 3pocrae ix
riApoQUIbHICTD, IO J03BOJSIE 30UIBIIMTH KUIBKICTh BHECEHOi BOJIOTM IpPU 3HM)KEHHI Macu
TBAPUHHOTO XKHPY.

BucnoBok. BBenenns 10 ckimany KOBOAacHUX BHUPOOIB COHSIIHUKOBHX (ochomimiaiB, sKi
MaroTh BHCOKi 0i00Ti4HI Ta (Pi310JIOTiUHI BIACTHUBOCTI, JO3BOJIAE€ HE TIABKU MiJBUIIUTH SIKICTh
rOTOBUX BUPOOIB, a il pEKOMEH1YBaTH iX O BUKOPUCTAHHS Y 03/I0POBYOMY XapuyBaHHI.
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BUKOPUCTAHHSA INIOBIYHUX ITPOAYKTIB IIEPEPOBKU I'APBY3A
JJIS1 BAPOBHUIITBA IIEYNBA

Beryn. Konaurepcbka ranysb BiJirpa€ 3HauHy pojib Yy JKUTTI CYCHUIbCTBA. Y CyMapHOMY
00cs131 mpoaAyKIIii BCiel xapuoBOi MPOMHCIOBOCTI YKpaiHU BOHA 3aiiMae OAHE 13 IPOBITHUX MiCIlb, a
yacTka OOpOIIHSHUX KOHIUTEPCHKUX BUPOOIB Yy pallioHi HaceldeHHs Ykpainu ckianae 45 %, 1o
HiATBEP/KYE TXHIN cTaTyc SIK MOMYJISIPHOTO HMPOAYKTY XapuyBaHHs [1]. Ha cboromni ocHOBHOIO
CHUPOBHHOIO IS BUPOOHHUIITBA OOPOIIHSHUX KOHAUTEPCHKUX BHPOOIB B TMPOMHUCIOBOCTI €
OOpOIIHO TMIICHUIl BHIIMX COPTIB, SIKE B CBOIO uepry 30i1HEHE Ha eCEHIIaJbHI HYTPIEHTH.
OcTaHHIM YacOM aKTyaJIbHUMH € PO3pOoOKa XJIIOOMEKapChKUX 1 OOPOIIHSHUX KOHIAMTEPCHKUX
BUPOOIB, SKi 3MOXYTh 3aJ0BOJIbHUTH OpraHi3M JIIOJMHA XapUYOBHMH BOJIOKHAMH, OiIkamu,
BiTaMiHAMHU, Ta MiHEpaJbHUMH pedoBMHAMU. OIHUM 13 [UIAXIB BHPIMIEHHS MPOOJIEMH €
BUKOPUCTAHHS HETPAJAUIIITHUX BUIIB OOporHa [2].

AxTyanbHicTh TeMH. B VYkpaini TpaaumiiiHO BUpOILYeTbCS 1 MepepoONIseThCs 3HAYHA
KUTBKICTh OalITaHHMX OBOYEBUX KYIBTYp, HANpPHKIa] rapOy3a, BaJIOBHH 30ip SKOro csrae
700 tuc. 1. Ha pik [3]. [apOy3u BHUKOPUCTOBYIOTH MEPEBaXKHO MAJIsi OTPHUMAHHS KOHCEPBOBAaHOI
MIPOJIYKIIIT MicTs MONepeIHBOr0 BiMIeHHS HaciHHA. 3 1 ra mociBiB 30upatots 200-300 kr, a iHOI
no 700 xr rapOy3oBoro HaciHHS. bopomrHo 31 3HEXHpEeHOro HaciHHA rapOy3a € MOOIYHUM
MPOJYKTOM TPH BUPOOHHIITBI TapOy30Boi oJiii. BoHO Mae BHCOKY Xap4oBY IIHHICTH 1 JIIKYBaJIbHI
BJIACTHBOCTI, 0OyMOBIJIeHI BMiCTOM KyKypOiTHHY [4]. T'apOy3oBe OOpOIIHO MOXeE BHUCTYNATU
mwKepenoM Oinka, Tak sk Horo BMicT ckiamae 31-32,5%. 3HexxupeHi BTOPHHHI TPOIYKTH
nepepoOku rapOy3a MarOThb BHCOKY XapuOBY LIHHICTb CTOCOBHO INPOTEIHOBOI Ta BYIJIEBOAHOI
CKJIaqoBOi HaciHHA rapOy3a. KonBepcisi Oinka mpu TpaaumiiHOMy TPbOXCTaJIHHOMY JIAHIIOTY
(POCITMHHUIITBO — TBAPUHHUIITBO — XapUYOBHI MPOJYKT) MPU3BOIUTH 0 Horo BTpaTH Ha 62-92 %
[5]. ¥V 3B’s3Ky 3 MM BHHUKae moTpeda BUKOPUCTOBYBATH BTOPHHHI MPOJYKTH MEPEpOOKH rapOy3a
0e3mocepeIHbO 'y XapyOBUX TEXHOJIOTISAX, a HE y TBApUMHHUUTBI. Take po3B’s3aHHsA mpoOieMu
CTIIPUSATHME PALliOHATILHOMY BUKOPUCTAHHIO BTOPUHHUX CUPOBUHHHX PECYPCIB, @ OTXKE IMiBUILCHHS
e(peKTUBHOCTI (PYHKI[IOHYBAaHHS MPOIOBOIBYOTO JAHIIOTA.

Marepiaan i Mmeroamu. Y Xoi JOCHIDKEHb JUIsI BUTOTOBJICHHS 3J00HOTO TMICOYHOTO IEYMBa
OyJI0 BHKOpPUCTaHO OOpOIIHO HIIeHWYHe BHUIIOro copry TM «J/lHimpomiaun»; OopomHO 31
3HeXHpEeHoro HaciHHa TapOy3a TM «Opranik-Exo-IlpoaykT»; 1ykpoBy myapy; MaprapuH
BepukoBuit TM «lllenpo»; iHBepTHHMI CHpOII; BYrjeaMOHIMHY ciib 1 coqy XxapuoBy. I'apOy3oBe
o6opomHo nomaBanu y kimbkocti 10, 30 1 50 % mo macu mmenwdHoro OopomHa. IIporec
IPUTOTYBAaHHS 3/I00HOTO MEYMBA BKJIIOYAB: MPUIOTYBAHHS MIHO-TIOAIOHOI eMyJIbCii, 3aMilllyBaHHS
TicTa, (OPMYBaHHS TICTOBHX 3arOTOBOK, BUIIIKaHHS — CYIIIHHS Ta OXOJIOJKEHHS IMeduBa. SIKIiCTb
TOTOBHUX BHUPOOIB OI[IHIOBAJIM 32 OPraHOJIENTHYHOIO OIIHKOK. 3/1aTHICTh MEYMBa IO HAMOKAHHS
BHU3HAYaJIM METOJOM, 3aCHOBAaHMM Ha BCTAHOBJIEHHI 30UIBLICHHS HOro Macu MICisl 3aHYpeHHS B
BO/y 3a Temneparypu 20 °C 3a BCTaHOBJIEHUH yac, BOJIOTICTh — TePMOTrpadiyHUM METOJIOM.

PesyabTtaTn Ta oOroBopeHHsi. OCKUIBKM ITICOYHE TME€YMBO MAa€ TMOCTIMHUM TIOMHUT Yy
CMOKMBAYiB, METOIO JOCIIPKEHb OYyJI0 JOCIiIKEHHs BIUIMBY rapOy30BOro 00pOIHA K BTOPUHHOT
Xap4yoBOi CHPOBHHHU 3 BUCOKUM (DYHKI[IOHAJIbHUM CTaTyCcOM Ha SIKICTh rneyuBa. OX0JI0/KeH1 3pa3Ku
MeYrBa aHaJi3yBaJld OPraHOJENTUYHO: OLIHIOBAIM 30BHIIIHIA BUIJISAA, KOJIp, 3amax, cCMak i
CcTpykTypy. OTpuMaHi pe3yJbTaTH MpeAcTaBieHl B Tabn. 1, 3 SKOi BUIHO, IO KOHTPOJIBHHM 1
JOCHITHI 3pa3kd Maju TNpaBwiIbHY ¢opMmy. Binmivanacs HasBHICTP HEBENMKHMX TPILIUH 31
301IbIIEHHAM BMicTy rapoOy3oBoro Oopomna 10 30 1 50 %, a Takok Yy OCTaHHBOTO 3pa3ka
criocTepiraiocs miaropsiHHsa. Komip 3MiHIOBaBCS BiJf KOPUYHEBOTO 10 TEMHO-KOPUYHEBOTO, 1 IIpU
301bIICHH] J103yBaHHS OOpoOIlHA 31 3HEKUPEHOTro HaciHHA rapOys3a 3pocTajia IHTEHCHUBHICTh
3abapBieHHs 3pa3KiB. Jl0 TOro K, 3pOCTaHHS YaCTKU rapOy30BOro OOpOIIHA Y pelenTypi HaJaBaso
neyuBy OUIbII BUpaKeHUM TapOy30Bui cmak 1 3amax. Tak, mpu BHeceHH1 50 % rapOy3oBoro



OopomrHa meuynBo HaOyBayo crnenudignoro rapdyszoBoro cmaky i apomarty. IIpu momasanni 10 1
30 % OoporrHa 31 3HEKHUPEHOT0 HACIHHS rapOy3a cMak i 3amax OyJau MEHII IHTEHCHBHI.

Tabauys 1 — OpraHojenTHYHI NOKA3HUKHU NeYHBA

HaiimenyBanus KibKicTh BHECEHOTO OOpOIIHA 31 3HEXHUPEHOTO HaciHHS rap0y3a, %
MOKa3HHUKA 0 (KOHTpOJIB) 10 30 50
C . . . . Bignosinae nanomy . .
30BHIIIHIH Binnosinae nanomy Buny Binnosinae nanomy BHLTY TICMHBA, TIPHCYTHI Binnosinae nanomy Buny
BUTTIS NeYyuBa BUY NI€YHBA Y 33, TIPACYT MIeYnBa, IPUCYTHI TPIIIUHH
HEBEJVKI TPIUHA
Kouip Kopuunesuii Kopuunesuii Kopuunesni TeMHO-KOpUUHEBHH
BrnactuBuii naHomy BUILY BiguyBaeTbes BiguyBaeTbes BiguyBaetbes
3amax nednBa, 6€3 CTOPOHHIX cneun¢iyHui 3amax cneuudiuHui 3amax crenuQiuHNi iHTEHCUBHUHI
3amaxiB rapOysa rapOysa 3amax rap0ysa
BrnacruBuii naHomy BUIy N . Bupaxenuit o o
. Bupaxenuii nerkuit . N BupaxeHnuit HenpueMHuU
Cmak neynBa, 6e3 CTOPOHHIX IHTEHCHUBHUI IPHCMaK N
X npucMak rapOysa rapOy30BHii TpUCMaK
HpPUCMaKiB rapOysa
CrpvKTvDa Kpuxkysara, nerko Kpuxkysara, nerko Kpuxxkysara, ierko Kpuxkysara, nerko
PYKTYP KPHIIUTHCS KPHIIUTHCS KPHIIUTHCS KPHIIUTHCS

HamouyBaHICTh IeunBa BBAaXKA€THCS BAXJIUBUM MOKa3HUKOM HMOTO SKOCTI, OCKLIBKH HOOIYHO
XapaKTepu3y€e MOPUCTICTh MEYMBA — YMM Kpalla MOPUCTICTh, THM Oiiblia HamodyBaHicTh. [lpu
aHaji31 neyuBa OyJO BHSBIIEHO, L0 JOJABaHHA JI0 pELENTypu NedrnBa OOpOLIHA 31 3HEKHUPEHOI'O
HaciHHA rapOy3a MiBUIIYE MOKa3HUK HaMO4YyBaHOCTI. Tak, y MOpiBHAHHI 3 KOHTPOJIHHUM 3Pa3KOM
HaMOYYBaHICTb Ne4yMBa y AociaigHux 3paskax 3 10 1 30 % rapOy3oBoro 60oporHa 30i1bl1yBanacs Ha
15 1 25 % siamoBigHo. lle CBIiAYUMTH TPO MOJIMIICHHS CTPYKTYpH IieunmBa. Y TOW jkKe dHac,
HaMOYYBaHICTh I€4MBa 3 BMICTOM rapOy3oBoro OopomHa 50% Oyna 3Hmwxkena Ha 30 %, 1o
OYEBHJIHO TIOB’S3aHO 31 3HAYHUM 3POCTaHHSAM BMICTY TJI00YJIiHOBOI, BOJIOPO3YMHHOI, (ppakiii
O1NIKIB Yy TICT1, OCKIJIBKU AJi TapOy30BOro 60poIIHa iX yacTka CTaHOBUTH 110 92 % [6].

BucHoBku. Y pe3ynabTaTi JOCHIIHKCHHS OyJ0 BCTAHOBJICHO, IO TapOy30Be OOPOIITHO
MO3UTHUBHO BIUIMBA€E Ha OPTraHOJENTHUYHI MOKAa3HUKHU, HAMOYYBAHICTh 37J00HOTO Ie4rBa MpH HOro
no3yBaHHi y kijmbkocti 10-30 % mo macu mmenuuHoro OopomrHa. [Iporte Oinbimi KOHIEHTpaIii
TaKoi CHPOBUHHU HEJOLLTbHI. BukopucTanHs 60opoiiiHa 31 3HEKUPEHOT0 HACIHHS rap0y3a 103BOIHUTH
PO3IIUPUTH ACOPTUMEHT OOPOIIHSHIX KOHIUTEPCHKUX BUPOOIB, MIABUIIUTH iX XapyOBY LIHHICTB, a
TaKOX CIPUATHME PaLliOHATIbHOMY BUKOPUCTaHHIO BTOPUHHUX CUPOBUHHHX PECYpPCiB.
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BJIMAHUE O30HUPOBAHUA U TEXHOJIOI'MYECKUX OBPABOTOK HA
KO/INYECTBO OCTATOYHBIX IIECTHIIMOB B OBOILIIAX

B Hamm aHM cTan o4eHb aKTyasleH BOIPOC MO COJACP)KAHUIO HUTPATOB B OBOLIAX M (PPYKTax.
Cpenu peruoHoB, B KOTOPBIX MPOU3BOJUTCS MPOAYKIHS C COACpKAHHUEM HHUTPATOB BBIIIE
npeleiabHO AOMYCTUMBbIX KoiuuecTB Oonee 30% ee oOmero oObema, CilelyeT BbIACIUTH:
pecniyonuku I[Ipubantuku, Jlenunrpanckytro u MockoBckyro oOmactu, MoigaBuro, YKpauHy,
pecnyosiukn CpenHeld Asum, OTAeNbHBIE 00nacTu benopyccuu. 3a mocienHue aBa JECSITKa JIEeT
“reorpadus’” 3arpsA3HEHUS HUTPATaMH MIPOAYKIMH CYIIECTBEHHO pacuIrupuiacs [1].

OCHOBHBIMH HMCTOYHHKAMH IMUIICBBIX HUTPATOB 4YallC BCCTO ABJIAOTCA PaCTUTCIBHBIC
IIPOOYKTHI. Kax IIpaBujIoO, 4aCTOTa O6H3py>K€HI/IH HUTPATOB B PACTUTCJIbHBLIX ITPOJAYKTAaX JOBOJIbHO
BBICOKA. HI/ITpaTBI ABJIAKOTCA 3JIEMCHTOM MHUHCPAJIBbHOI'O IIMTAHUS PpaCTCHHUA, IMOCTABJIAA MM a30T
151 CHHTC3a OEJIKOB. HOBTOMY 66301"0B0p0‘lH06 IIpUpaBHUBAHUEC HUTPATOB K XHUMHYCCKHM
3arpA3HUTCIIAM HCIIPABOMCPHO. HO, C ,Z[perﬁ CTOPOHBI, ITOBBINICHHOC COACPIKAHUEC HUTPATOB
MOZKET BbI3BATh PE3KOC YXYAUICHNEC Ka4€CTBa U MUTATEIbHOM IIEHHOCTH OBOIICH [2]

Opnnanm 13 Hanbosee Y3PPEKTUBHBIX PEIICHUH B 00J1aCTH OOPHOBI ¢ XUMUYECKH 3arPsI3HCHHBIMH
OBOIIaMHU U (PYKTAMH MOXET, SIBJISETCS MPUMEHEHHE O30HOBBIX TexXHOJOrmid. Ha ceromHsmHumii
JCHb B MHpPE HAKOIUIEH 3HAYMTENIbHBIA OMBIT NMPUMEHEHHUS O30Ha sl 0O0paboTKH (PPYKTOB U
OBOLIEH C LENbI0 HE TOJBKO YBEJIMYEHMS] UX CPOKOB XpaHEHMs, HO U Jjsi OOpbObl C HUTpaTaMHu.
O30HUpOBaHUE YMEHbBIIAET OOCEMEHEHHOCTh IUIOJI0OBOLIHOW MPOAYKIUMM THWJIOCTHOM U
MaTOreHHOW MHUKpO(IOpOH, a TakkKe CHIKAaeT YPOBEHb MPOTEKAIOMIMX METa0OIHMYECKUX
MPOLECCOB, T. €. YCTPAHSAET OCHOBHBIE IPUYUHBI IMOPYH CEIbCKOXO3SMCTBEHHOW M NHUIIEBOU
NPOJYKIIMH, 00eCIIeunBas 3HAYUTEIIbHBII SKOHOMUYECKHUit d3ppexT[3].

[Iporiecc 030HUPOBAaHUSA JaBHO PEKOMEHIOBAH M HCIOJNB3yeTCs Kak albTepHAaTHBa MpU
nesuHpeknuu oBomed U QpykToB, Tak Kak oH B 1,5 pasa sddextrBHee u Oe3omacHee dYem,
Hanmpumep xjopuabl. Tak kak yOWBAIOT OOJbIIE MAaTOTEHHBIX MHUKPOOPTAaHHU3MOB U pa3pylIaroT
OCTaTKH MecTUINA0B. U eme oauH He MeHee BaXHBINA (DAaKTOp, TO YMEHbIIIEHUE TUTENFHOCTA U
crioco6a 00pabOTKM MPOAYKTOB, a TAaKXKe BIUSHUE HA CTPYKTYPY M XUMHUYECKHI COCTaB MPOIyKTa
1oCJie UCTONb30BaHus [4].

Jlns uccnenoBanusi ObUTH MCIIOJIB30BAHbl OBOIIM MECTHBIX IPOU3BOJUTENEH, IPHOOPETEHHBIE
B cynepmapkeTte . Kumunesa, yposxkaii 2018-2019 roga. OBoiu oTOMpainch 10 BHEITHEMY BUTY,
BHUMaHME OOpalajioch Ha HWJEAJbHYI0 MOBEPXHOCTb M BEIMYMHY IUJI07a. AHAJIN3bI ObUIM
MIPOBE/IEHBI cpa3y ke mocie npuodpereHus. st Toro, yToObl CPaBHUTH MOJyYEHHBIE JaHHbBIE U
OIPEJIeNIUTh JIOIMYCTHUMOE KOJIMYECTBO HUTPATOB B KIyOHENJI0Jax ObUIO HMCHOJB30BaHO Pemenue
ITpaButenscTBa Ne 567 ot 16.07.2014 06 yTBepkaeHnn HannoHanbHON IporpaMMbl MOHUTOPUHTA
OCTaTKOB TECTULHJOB M COAEpXKAHMS HUTPATOB B IHUIIEBBIX MPOAYKTaX PpPacTUTEIBHOIO
npoucxoxaeHus Ha 2015-2020 rogsi [5].

HccnenoBanue mpoBoamiioch B Jadbopatopun Jenapramenta [TummeBsix npoaykToB u [luranus,
TYM, 1 npoBOJMIIOCH B HECKOJIBKO 3TAlOB: U3MEPEHNE KOJIMYECTBO HUTPATOB B KIIyOHEII01aX J10
IIpoLecca 030HUPOBAHNUS, TIOCIIE O30HUPOBAHUS, a TAKXKE MOCIIE MEXaHUYECKOW Hape3KHU OBOILEH.

Jis u3MepeHni KoJauuecTBa HUTPAToB ObLT Mcmonb3oBaH HuTpatomep COOKC NUC-019-2,
aHaJIM3 KOTOPOTO OCHOBAaH Ha ONPENENICHHH DIEKTPOIPOBOAHOCTH cpenbl[6]. s mpoBeneHus
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npouecca 030HUPOBaHUA UcHoJib3oBasics o3oHaTop «MUJIJIIOM» O3zonatop-uonuzatop M700
Premium, ycTpoicTBO MPOU3BOIUT 030H U3 BO31yxa|7].

[Tonmy4yeHHble pe3ynbTaThl IPEACTaBICHbI B TabIuUIe 1.

Ta6ﬂu14a 1. Hceneoosanue xonuvecmea HUumpamoe 6 oseowax u 600e 00 U nocine O30HUPOBAHUAL.

Ne | HaumenoBanne | CocTosHue KonmdyecTBO HUTPATOB, MI\KT
oBoIIICH OBoOIIICH B OBOIIAX | B BOJIE | B OBOIIAX B BOJE | HE
JI0 10 ocie rmocjie neperie
O30HHMPOBA | O30HHUP | O30HMPOBA | O30HUP | JIIKMX B
HHS OBaHMS | HUSA OBaHMs | BOJLY
1. Heouunmennas 95,5 8 91,75 11 0,75
MopxkoBb copt | OuniieHnnas 86,2 8 82,5 11 0,70
«OBoYHCTKA» Hapesannas 85 8 71 11 11
Usmenvuennas | 72 8 29 13 38
2. Heounmennas 89,75 8 83,25 10 4.5
MopxkoBb copt | Ounmiennas 84,75 8 81,5 10 1,25
«Ipemuym» Hapeszannas 83 8 71 11 9
HUsmenvuennas | 89 8 36 13 48
3. | MopkoBb Heounmennas 91,75 8 77,75 10 12
«ITautane» OuunienHas 85 8 76,75 11 5,25
Hapezannas 70 8 66 11 1
WUsmenpuennas | 51 8 33 14 12
Heounmennas 143 8 129 11 11
2 | Kaprodenn OuuiicHHas 136 8 111 11 22
COpT «AHHa Hape3zannast 115,5 8 108,5 10 5
N3menbuennas | 90 8 39 34 25
Jlyk penuateiii | OunIEeHHBII 59,6 8 53 9 5,6
3 | copr [Tonykonpia 62 8 57 9 4
«Xanuenon» Yerepts Konen | 41 8 39 9 1
Orypubl Heouunmiennsit | 74 8 42 10 30
4 copT OunIieHHbIH 71,25 8 43,5 11 24,75
«Pomanuex» | IMomykosbiia 62 8 51 10 9
YerBepth Kouren | 58 8 40 10 16
Lemprit 43,25 8 38 12 1,25
Kabauku copt [TomrykonbIia 49 8 46 10 1
5 | «I'pubosckuit» | Yerseprs konen | 50 8 48 9 1
Ha tépke 45 8 21 15 17

BoiBoa. B ganHoi paboTe paccCMOTpEH €llie OJWH CIOCO0 CHIKEHHS KOJIMYECTBA HUTPATOB B
OBOIIAX JI0 W ToOcle HuX O00paboTKH, NyTeM UX O30HHUPOBaHUA. Pe3ynbTaThl CTapTOBBIX
UCCIIEIOBAaHUM TOKa3aiMu, 4yTO OTOOpaHHBIE OBOIIM COJEPXKAT B CBOEM COCTaBE 3HAUUTEIbHOE
KOJIMYCCTBO HUTPATOB, HO BCC K€ JOITYCTUMBIC HOPMBEI.

Bruto 3amedeHo, 4to GoJibllle BCEr0 HUTPATOB OKa3alloch B KiIyOHeruonax (kaprodens- 54,25
MI/KT U MOPKOBB- 49,25 MI/KT) U JyKOBBIX (Jyk- 125,25 MI/KT), a MEHbIIIE BCETO B THIKBEHHBIX
(xabauok- 44,25 wmr/kr u orypen- 43,25 wMr/kr). OTo MOXeT YKa3blBaTh Ha BIMSHUE
B3aMMOJICHCTBHS OBOLIEH C 3eMJIeii, a TaKkKe Ha JUIUTEIbHOCTh BBIPALMBAHUS STUX OBOIIEH.

CpaBHMBas BIMSHHME YBEIMUYEHHs IUIOMIAM KOHTAKTa MPOAYKTa C O30HOM, OBLIO 3aMEYeHO,
YTO CHM)KEHUE KOJHMYECTBA HUTPATOB MPSMO MPOMOPIMOHATIBHO YBEIMUYEHHIO IJIOMIA I KOHTAKTA.
PasHuma B comepkaHMM HHUTPATOB [0 M TIOCIE€ O30HHPOBAHWS HEOUYHUINEHHBIX OBOIICH U
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OUHMINEHHBIX W M3MEJIbUYEHHBIX Ha TEPKE OBOIIEH oOKa3zamoch okojio 50%: mopkoBb - 46,17%,
kaptodens - 43,33% u kabauok - 53,33%.

JUis 9UCTOTHI SKCIIEPUMEHTA MapajuIeIbHO ObLT MPOBEJICH aHATU3 BOJBI HA COJIEPYKAHHUE B HEH
HUTPATOB JI0 U MOCIIe 030HUPOBaHMs oBoliel. [TouTn Be3ne pa3HMIla HUTPATOB B BOJE JI0 U MOCIE
O30HUPOBAHMS HE3HAYUTEIbHAS, HAIIPUMEpP: B MOPKOBH - OT 1 10 10 Mr/kr; B kapTodene - ot 2 10
22 mr/kr; kabadke - ot 1 70 1,97 mr/kr. Bombinasi pa3HuIa BUIHA BO BCEX CITyYasiX, IJIe OBOII OBbLI
M3MeNbUEH Ha TEPKE: B MOPKOBH- 43 MI/KT; B KapTodene- 25 Mr/kr; B kabaukax- 17 mr/kr. OgHako
310 He nokpbiBaeT 100% moTepu HUTPATOB W3 MPOJYKTA, U3 YErO MOXHO CJENaTh BBIBOJA YTO
HUTPATHl OJTHOCTHIO HE MEPEXOAT B BOJY, @ BUAOU3MEHSIOT CBOIO CTPYKTYPY BCTYIAsi B PEAKIIHIO
C IPYrUMH BEIIECTBAMHU WIIM pa3pymaroTcs. ITot mpouecc moareepxkaaeT u Colm O’Donnell B
coeii kaure Ozone in Food Processing [8].

Hcxons w3 moydyeHHBIX JAHHBIX, MOXKHO CH€JaTh BBIBOJA, YTO O30HHPOBAaHHE HEKOTOPBIX
BUJIOB OBOIIEH MOKHO HCIOJIb30BaTh, KaK aJbTEPHATUBY JAPYTUM CIIOCOOAM 0 CHUKEHUIO YPOBHS
HUTPATOB, KaK HalpuMep BBIAEPKKA MX B BOJE. B cilydyae MpUTOTOBIIEHHS XOJOJHBIX 3aKyCOK,
ariepuTUBOB U T.J., KOT/Ia OBOIIM HCHOJB3YIOTCS B CHIPOM BHJIE€ U BPEMEHH JUIS UX JJIUTEIbHON
00pabOTKK HET, MOYKHO HCIIOJIb30BaTh MPOIIECC UX 030HHUpOBaHUA. [IpemmyIecTBO 3TOro Meroaa
elle ¥ B TOM, 4TO MPU MOMOIIM 3TOTO METOAAa MOXHO CHU3UTh PUCKHU PA3UYHbIX 3a00JIeBaHUN U
TSDKEJBIX OTPABJICHHH MyTEM CHUKEHUSI MUKPOOHOJIoruyeckoro oocemenenus osoreit [9,10,11].
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EFFECT OF ULTRAFINE GRINDING TECHNOLOGY ON QUALITY
PROPERTIES OF BEAN DREGS TENACIOUS BISCUIT

1.Introduction. With the development of society and the continuous improvement of human
living standards, people have less intake of dietary fiber, and nutrition had not been properly
matched. In the long run, it will cause disease such as diabetes, obesity, etc. Dietary fiber intake
requirements (259 for women and 38g for men daily) [1]. Dietary fiber can affect the ecology of
human intestinal microbes, promote intestinal peristalsis, increase satiety, and also have the effect
of losing weight [2,3]. Soybean residue is a by-product of soybean processing soybean milk and
tofu [4]. The bean dregs were rich sources of dietary fiber, nutritional value of the bean dregs is
high, wherein the dietary fiber is 50%, the protein is 25%, the fat is 10%, and had other nutrients
[5]. Bean dregs is rich nutrients, adding bean dregs to flour can improve the nutrition and flavor of
biscuits, and provides a new method for the development of functional foods [6].

Research Relevance. Ultrafine grinding is a new type of food production technology with
narrow particle size distribution and uniformity [7]. Bean dregs were treated by ultrafine grinding
can not only improve the utilization of bean dregs in food, improved the functional properties of
bean dregs, but also contribute to the development of products [8]. In this study, the bean dregs
were mainly pulverized by ultrafine grinding technology, and the optimum conditions for
pulverization were selected by measuring the water-soluble properties and soluble dietary fiber of
the bean dregs. The bean dregs treated under these conditions were used in the production of
tenacious biscuits, provide a true basis for the development of functional foods.

2. Materials and methods

2.1 Materials. Bean dregs, eggs, sugar, sodium bicarbonate, salt, butter, lower gluten flour,
skim milk(Purchased in the local market).

2.2 Main instrument. DHG-9140A Electric thermostat blast drying oven: Shanghai Sanfa
Scientific Instrument Co., Ltd. QYF-100Airflow superfine grinding: Jiang yin Jia tian Machinery
Manufacturing Co., Ltd. HWS-26 Electric thermostatic water bath: Shanghai Yiheng Scientific
Instrument Co., Ltd. TDL-40B Low speed bench top centrifuge: Shanghai Anting Scientific
Instrument Factory.

2.3Raw material processing. The bean dregs were placed in 50 °C drying oven and baked for
48 h. The ultrafine grinding speeds were set to 600 rpm, 900 rpm, 1200 rpm, and 1500 rpm for
5min.

2.3.2Biscuits preparation. (Lower gluten flour +Bean dregs)100 g, sugar 20 g, butter 20 g, one
egg, salt 0.5 g, sodium bicarbonate 1g, ammonium bicarbonate 0.5g, Gluconate-5-lactone 1 g, milk
30 g. The amount is 0%, 2.5%, 5%, 7.5%, 10%, 12.5% of bean dregs content.

4 Experiment method. Effect of ultrafine grinding water-soluble properties of bean dregs [9].

Effect of ultrafine grinding soluble dietary fiber of bean dregs [10]. Effect of ultrafine grinding
technology on quality of bean dregs tenacious biscuit. Scoring the appearance, taste, color, texture,
flavor and impurity of the biscuits (Total score is 100 points) [11].

3 Results and Discussions. 3.1Effect of physicochemical properties of bean dregs by
ultrafine grinding.

Tablel - Effect of bean dregs by ultrafine grinding

Speed (rpm) SDF(g / 100g) water-soluble (%)
CK 0.67 10.61+£1.14
600 6.60 19.88+0.04
900 6.80 19.90+0.04
1200 6.50 19.87+0.05
1500 6.48 19.83+0.04
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After bean dregs by ultrafine grinding, the content of soluble dietary fiber and water solubility
were on the rise in Table 1. The water solubility of bean dregs increased from 10.61% to 19.90%,
soluble dietary fiber. The water solubility of bean dregs increased from 10.61% to 19.90%, the
content of soluble dietary fiber had increased from 0.67g to 6.80/100g. The results show that the
properties of bean dregs had changed greatly after different speed pulverization treatments.This
may be the conversion of a part of insoluble fiber into soluble fiber, and the water solubility is
increased to some extent.

3.2 Effect of ultrafine grinding technology on quality of bean dregs tenacious biscuits.

Table 2- Effect of the amount of ultrafine powdered bean dregs on tenacious biscuits

Eggsfé?ggio&%e red ?Qﬁss taste color | texture | flavor | impurity | scores
0 13 21 17 8 18 8 85
2.5 12 22 16 7 18 8 83
5 13 22 15 7 18 7 82
7.5 12 23 14 9 17 8 83
10 13 22 14 8 20 9 86
12.5 13 21 15 8 17 8 82

The amount of ultrafine grinding bean dregs at 10% was best, and the highest score for biscuits
in Table 2.At this time, the pattern of the tough biscuit was very clear, the shape was complete, the
thickness is uniform, no shrinkage, no deformation. The biscuit has a full mouthfeel and a long
aftertaste. The color was relatively uniform, no white powder, shiny.The biscuits were finely
organized and the fault structure was clear, and had rich flavor. Adding by ultrafine pulverization of
bean dregs, it enriches the flavor of biscuits and increases the content of soluble dietary fiber. It
was a convenient food suitable to people of all ages.

Conclusion. The experiment used ordinary bean dregs as raw material, it used ultrafine
grinding treat to bean dregs and determine the content of water-soluble and solubility dietary fiber.
The results show, the bean dregs treated under ultrafine grinding, water-soluble and solubility
dietary fiber was gradually rise, when the speed was 900 rpm, had most influential and the highest
value. The results showed that iter-soluble properties and the content of soluble dietary fiber of the
bean dregs treated by ultrafine grinding were obviously improved at 900 rpm for 5 min. The water
solubility of the bean dregs increased to 19.90%, and the content of SDF increased from 0.67
9/100g to 6.80 g/100 g. The bean dregs treated under these conditions were used in the production
of tenacious biscuits, based on the sensory evaluation, the optimal addition of ultrafine grinding
bean dregs is determined to be 10%, the obtained tenacious biscuit had the best taste and the highest
score.This phenomenon indicates that the ultrafine pulverization technology improved the
properties of the bean dregs and increased the content of soluble dietary fiber.

Through the sensory evaluation of the tough biscuits, it was determined that the optimal
addition amount of the ultrafine pulverized bean dregs was 10%. Under the matching conditions,
the biscuits had brighter color, full mouthfeel, uniform tissue and moderate texture, enriched human
needs for dietary fiber.
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MOJIEJIFOBAHHSA TEUII BATATO®A3ZHUX ®PAPMAIEBTUYHUX CYMIIIENA
Y MOAYJI ANSYS Fluent

Beryn. Moayne ANSYS Fluent — cyuacHuit mporpaMHuii KOMIUIEKC U1 MOJCTIOBAHHS TEUil
pinnan(CFD anami3z) y ckJIagHUX Te€OMETPUYHUX OONACTSIX 3 YpaxXyBaHHSIM TEIJIONEPEHOCY Ta
XIMIYHUX peakiiii. Y HaloMy BHIIAIKy MOJIYJb JO3BOJSIE MOJEIIOBATH OaraTodazHy Tedilo s
CyMili «piguHa — yacTouku»[1].

AKTyaJbHiCTb. J[J11 JOCATHEHHS 3HAYHMX YCHIXIB Y (apMalleBTUUHINA TEXHOJOT1l HEOO0X1IHO
pPO3pOOMTH HAyKOBI OCHOBM Ta CTBOPUTH OUIBII MEPCHEKTHUBHI TEXHOJOTIi MpU OTpUMaHHI
JIKapChKUX 3aco0iB, IO y TMEBHIM CTymeHl Moxe OyTH peali30BaHO BIIPOBAKEHHIM Y
BUPOOHULITBO CY4YaCHOTO TEXHOJOTIYHOrO OONaJHaHHA 1 € aKTyaJbHUM JUIS BITYM3HSIHHUX
(hapmareBTUUHUX BUPOOHHUKIB.

OcHoBHa yacTuHa. MojemoBatu OararodasHi MOTOKM CKJIAJHIIIE, HDK 0JHO(pA3HI, OCKIIBKH
po3noIeHHsT (a30BUX KOMIIOHEHTIB y TMOTOLl HEOAHOPIAHE, IO y CBOIO YEpPry IOpOJIKYE
MHOXHHHICTh pexuMiB Teuii. KoxkHa ¢aza Moke MaTé CBOIO IIBUAKICTH Ta TEMIeEpaTypy, TOMY
KUIBKICTh PIBHSIHb, SIKI HEOOX1JHO BUPIMIMTH, 301UIbIIyeThCs. KpiM Toro, ¢azoBuil ckiiag Moxe
3MIHIOBATUCS Y CUTY (a30BUX MEPETBOPEHb.

3a 3BMYal, y cyMillax MpeBalloe OJHA NeBHa (a3a, KOTPY HA3MBAaIOTh IMEPBUHHOIO abo
Hecydoro. [lepBuHHa (ha3a BBaKa€TbCcsd HEMEPEPBHOIO, BTOpPMHHA (aza 31 3HAYHO MEHILIOKO
KOHIICHTpalli€l0 po3nojiieHa y 00’emi mepBuHHOi. KoxkHa 3 ¢a3 3aliMae BHU3HAYEHY YaCTHHY
3arajibHOro 00’eMy cyMimri. BinHocHa 06’eMHa 107151 pa3u Ha3UBaETHCS 00’ €MHOIO KOHIIEHTPAIII€IO.

Ha nepmomy erami mMojentoBaHHS HEOOX1THO BU3HAUUTU PEXHUM IUIMHY, KU 3aJ€XKUTh Bij
CKJIaJy CyMIIlli, BIACTUBOCTEN MaTepiaiay, BETMUUHU 3aBAaHTAXKEHHS Ta 1H.

BenuunHOIO 3aBaHTa)KE€HHS CYMIIII, € BITHOIIEHHS MAacOBUX KOHIEHTpatii a3 B = aup./oppp
Je o Ta P BIAMNOBIAHO 00’€MHI KOHIEHTpalli Ta HIUIBHOCTI TBEPAHUX YAaCTOUOK Ta PIAUHH, MPU
IOMY CyMapHa 00’ €MHa KOHIIEHTpaLlisl CyMillli JOPiBHIOE 1.

Jlnst cymitii piJMHA Ta TBEPAMX YaCTOYOK BIJHOIIEHHS MIUTbHOCTEH (a3 Y = p./pp NprOIH3HO
JOPIBHIOE OJIMHUIIL.

3a cTyneHeM B3aeMoiii M (azamMu GpapMaleBTUYHI CyMilll MOXKHA MOAUTATH HA TP TPYIIH:
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— HHU3BKOTO 3aBaHTWKEHHS [ << 1 B3aemomis MK ¢azamMu ogHOOIUHA, PiIMHA B3aEMOJIIE 13
TBEPIUMMH YaCTKaMH 4Yepe3 CHJIM OINOopy Ta MapaMeTpaMu TypOyJIEHTHOCTI, ajie YacTKH He MaioTb
3BOPOTHOI'O BIUIMBY Ha PIAMHY;

— CepeJHbOro 3aBaHTaXeHHS [ ~ 1, HEOOXIJHO BPAaXOBYBaTH 3BOPOTHHUM BIJIMB TBEPAHUX
YaCTOK Ha PiIUHY, SKHH MPU3BOIUTH 10 TaCiHHS TypOYISHTHUX IMYJbCallili;

— BEJIMKOTO 3aBaHTaXeHHs B >> 1, 000B’3KOBO BPaXxOBYIOTHCS ABOCTOPOHHS B3aeMois a3
Ta JOJATKOBUI TpaHyNspHUNA THCK, B’A3KI HAaNpyXEHHS Ta TpaHy/sipHA TeMIepaTrypa, U0
BUHUKAIOTh Y HAC/1JIOK 31TKHEHHSI TBEPIUX YaCTOK.

Jlnst BU3HAUCHHST HEOOXIJHOCTI BpaxyBaHHS 3BOPOTHOTO BIUIMBY TBEPAMX YAaCTOK Ha PIIUHY
BUKOPHUCTOBYIOTH Kputepiii Ctokca St = T./T¢, 110 OMHCYye BIAHOLICHHS Yacy peJakcarii TBepanx
4acToK T, = p. d,4/181 10 wacy penakcanii cymimi t. = Le/Ve, me Lc Ta Ve — XapakTepHa JOBXKHHA Ta
MIBUIKICTh Teuii, d, — XapakTepHHI PO3MIp TBEPAOI YaCTKH, |l - JAMHAMI4HA B’S3KiCTh HECYYOi
pLOVHH.

Bubip kOHKpeTHOI Mojesni Uil MOJCIIOBAHHS IUIMHY 3aJICKUTh BiJ BEIWYMHU KPUTEPIIO
Crokca. 3a ymoBH, mo St << 1 abo St ~ 1, moxxHa BuKopucToBYBaTH Mozeni Discrete Phase Ta
Eulerian, mpu npomy no0pi pe3yabTatd gae OuTbIl eKOHOMHA Mojaeib Mixture. Skmo St >> 1
TBEP/Ii YaCTKH MOKYTh BiJICTaBaTH BiJ HECYdOi PiMHK, TOMY CJIiJl 3acTocoByBatu Mojeii Discrete
Phase Ta Eulerian. Ins Bunankis 3 BequkuM 3aBaHTaXeHHAM( >> 1) BUKOPHUCTOBYIOTh MOJICIb
Eulerian 3 migkmodeHoro omiiero Granular 3 3agaHHSIM BIacTHBOCTEH TBEpAMX YaCTOK, IO
J03BOJISIE BPaxOBYBaTH TPAaHYJSIPHUN THCK, TPaHYJSpHY TeMIepaTypy Ta IOJATKOBI B’s3Ki
Hanpy>KeHHsL.

VY wmopneni Discrete Phase nepeunHa pinka ¢a3a MOACTIOEThCS IUISXOM PIIICHHS PIBHSIHbD
Haspe-Crokca, miciis 4oro Ha 3HailZICHOMY I10JI1 IUTMHY OYIyIOThCSI TPAEKTOPIT YacTOK.

Cxitagai TIpOIecH TeIUIo- 1 MacoOOMIHY MOJCIIOIOTBCS 33 JOIMOMOTOK) CKJIQJHUX (iI3HUHUX
3aKkOHiB[2], 110 MOB’sI3aHi 3 THUIOM YacTOK. Y HAIIOMY BHUIAAKy OaraTo(a3HuX CYCICH3iH, THIT
4acTOK oOupaeThcsi OararokomnonentHuii(Multicomponent particle), mis sSKkux MIBHICTD
PO3paxoBYETHCS K CEpEIHS 3a 00’ €MOM.

[pu 3amanHi rpaHUYHKX YMOB Tpeba 3BepHYTH yBary Ha Bkiaaky Multiphase. IlIBuakicte Ha
BXO/I1 33JJA€EThCSI VISl CYMIIIIl Y IJIOMY, @ 00’ €MHI KOHIIEHTpallii — AJis ycix (a3 KpiM NepBUHHOI.

Jlia nBoGiuHOTO crpsbkeHHs(TBepAa (ha3a CTBOPIOE 3BOPOTHIM BIUIMB Ha PyX MEPBUHHOI) HA
KO’)KHOMY YacoBOMY Kpolll HeoOXiJHI BHYTpIIIHI iTepauii 10 TOro, MOKM MapaMmeTrpu ¢a3 He
NPUNIMHATE 3MiHIOBaTuCS. lle moTpebye OIbIIOTO pecypcy BiJg KOMIT IOTEpa TOPIBHSHO 3
OJTHOOIYHUM.

Po3paxyHOK TpaekTOpiii 4acTok BiAOyBaeThCcsi y Jekiipka eTamiB. CrnodaTtky HEOOX1JHO
po3paxyBaTu pyx MEepBUHHOI ¢dazu 0e3 TBEpAUX YaCTOK, 33/1aTH HEOOXiHI 1HXKEKIlii(BBOA) YacTOK
Ta 1€ pa3 po3paxyBaTH MOJ€ IUIMHY MEPBUHHOI (a3u 3 BpaxyBaHHSIM MDK(a3zHOro OOMIHY
IMIyJbcaMu, €Hepriero Ta Macoro. [lanmi 3 ypaxyBaHHSM 3MIHEHOIO MOJIS IUIMHY NMEpPBUHHOI (azu
3HOBY PO3PaXOBYIOThCS iX TPAEKTOPII.

OTpumaHi pe3ysbTaTH PO3PAXYHKIB J03BOJIAIOTH SIKICHO Ta KUIBKICHO OLIHUTH MPOIEC ILIO0
JOCITIIKY€EThCS.

BucHoBku. OnucaHi OCHOBHi acriekti poboTtu y nporpamuomy komiuiekci ANSYS Fluent ta
PO3IJIIHYTI OCHOBHI 1HCTPYMEHTH MOJEIOBAHHS Teulll 3 BpaXxyBaHHSM TYpOYJIEHTHUX €(QEKTIB,
JaHl peKoMeHaallii Mo BUKOPUCTAHHIO Mojened TypOyleHTHOcCTi, mo MaroTh wmicie y ANSYS
Fluent, omucani migxoau MojearOBaHHs 6arato(asHuX IJIMHIB.
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OBOCHOBAHHUE OIITUMAJIBHBIX TAPAMETPOB ITPOIHECCA COPTUPOBAHUS
CEMISIH PAIICA 110 IIVIOTHOCTHU HA BUBPOITHEBMATUYECKOM
OBOPYJIOBAHMH

Beenenne. B coBpeMeHHBIX YCIOBUAX AI(PQPEKTUBHOCTb HPOM3BOJACTBA  IPOAYKLHH
pPacTEeHUEBOJCTBA 3aBHCHT OT COONIOJICHHSI TEXHOJOTMH BO3JCNBIBAHUSA KYJIbTYphl M KadecTBa
UCIOJb3yeMBbIX Ul IoceBa ceMsH. [loBbllIeHne KauecTBa CEMEHHOIO MaTepuaa sBJISIeTCs OAHUM
U3 KJIIOYEBBIX BOIIPOCOB B ceMeHOBOACTBE. lIpoBenennnle nccienoBanus [1-3] mnokasanu, 4To
IIOCEBHBIE KayecTBAa CEMsIH parca BO MHOIOM OINPEAESIIOTCS HX IJIOTHOCThIO. Yem Bl
IUIOTHOCTb, TEM BBILUIE COACpPKAHME B CEMEHU INPOTEMHA, KOTOpBIM BIUSET HA DSHEPIHUIO
IPOpacTaHus, a TAKKe KpaxMmalsa, paclleIUIeHHe KOTOpOro oOecredyuBaeT MHUTAaHUE 3apojblllia B
mporecce mpopacTtaHusi ceMeHH. Hambosnee SKOHOMHUYHBIM CIIOCOOOM TOBBILICHHS KadyecTBa
CEMEHHOT0 Ha CTaJMU MPEAIIOCEBHOM MOATOTOBKHU SBISETCS COPTUPOBAHUE CEMSH I10 IUIOTHOCTH B
IICEBJIO0KIKEHHOM CJIO€ Ha YCTAaHOBKaxX BHOPONHEBMATHYECKOro mpuHuuna aeiicrsus. [loaromy
pa3paboTKa U CO3JjaHHE OTEYECTBEHHOTO BHOPOITHEBMATHYECKOIO cernaparopa, 00ecreunBaroIero
3G GEeKTUBHOE COPTUPOBAHME CEMSH parca IO IUIOTHOCTH, SIBIISIETCS aKTyaJbHOW HaydHO-
arpoOMHXEHEPHOU 3a/1auei.

Marepunansl m meroabl. B cooTBeTcTBHM € LEnbi0 M 33jadyaMH HccieloBaHui paboTa
IPOBOJIMJIACH MO CJEIYIOIMM HalpaBleHUsIM: pa3paboTka M CO3[JaHHE 3SKCIEPUMEHTAJIbHOIO
CTeHJa JUIsl MCCIIEIOBaHMs IIpoLiecca COPTUPOBAHUSA CEMSIH parica IO IJIOTHOCTH; OINpejesieHHe
ONTUMAJIbHBIX PEKUMHO-KOHCTPYKTHUBHBIX apaMeTpoB paboTbI pa3paboTaHHOTO
BHOPOITHEBMATUYECKOTO CerapaTopa.

PesyabTaThl M uX oOcyxaeHue. [l mnpoBeieHUs SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUII
mpouecca  BUOPOITHEBMOCOPTHUPOBAHUS  CEMSH B IICEBJIOOXKI)KEHOM  CJIO€  HM3TOTOBJIEH
SKCHEPUMEHTAJIbHBI  CTE€HJ, OCHOBHBIM 3BEHOM KOTOPOrO  sIBJISETCS  pa3pabOTaHHBIN
BUOPOITHEBMATHUECKUI cemapaTop, 00ecreunBaomuii 3PPEeKTHBHOE COPTHPOBAHUE CEMSH parica
Ha (Qpakuuy, OTIMYAoUIecs MEXIy coOoi IuIoTHOCThIO B mpexpenax 10-15 %. Cxema
AKCIIEPUMEHTAJIBHOTO CTEHAA JUIsl UCCIIEI0BAaHUs TEXHOJOTMH IPEANOCEBHOW MOATOTOBKH CEMSH
IpeJICTaBIeHa Ha pUCYHKe 1.

B pesynbTrare mpoBeneHHs CepUM OTCEUBAIOLIUX 3KCIEPUMEHTOB M3 BCEr0 MHOroo0pasus
(bakTopoB, BIUAIOUIMX Ha 3((EKTUBHOCTh MPOLECCa COPTUPOBAHMS CEMSIH parica Mo IUIOTHOCTH,
JUIS TIPOBEJCHUS SKCIIEPUMEHTAIIBHBIX MCCIEI0BaHUN Ha pa3padOTaHHOM BHOPOIMHEBMATHYECKOM
cernaparope, ObIJIM BEIOpaHbI CIEYIOIUE BapbUpyeMble (haKTOPHI:

— aMIuInTy1a Konebanus nexku, A= 1,5-3 mm;

— yacToTa Kojiebanus aeku, F=17-22 I'y;

— CKOPOCTh BO3JIYIIIHOTO TIOTOKA, 0,=0,9-1,5 m/c;

— yroJ1 HaKJIOHA CeTYaTou J1eku, a=2-5°.

B kauecTBe mapamMeTpoB ONTUMHU3ALUN BHIOPAHBI CIEAYIOIINE TOKA3aTeNU, XapaKTepU3YIOIIIe
3G GEeKTUBHOCTH pabOTHI pa3pabOTaHHOTO cenaparopa:

— nokasatesb Macesl 1000 cemsn:

m_ -1000

mlOOOc. - N ! (l)

rae Me.— Macca IeNbIX CeMsH parica B mpo0Oe, r; N — KOMHYecTBO IeNbIX CEeMsH parica B Mmpode
Maccoi M, IIT.
— MIPOU3BOJUTENBHOCTD CEMapaTopa:

m
Q:_1 (2)
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rJle m—Macca CeMsiH parica, MOCTYyNUBIIAsHA COPTUPOBAHUE MO MJIOTHOCTH, KI; t— BpeMsi pabOThI
BUOpOITHEBMOCenapaTopa, C.
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Pucynox 1 - CxeMa 3KcniepuMeHTAJBHOIO0 cTeHAa: | — erkas ¢ppaxus (JJErkOBECHbIE U
HU3KOHATypHBIe ceMeHa); Il — cpenussa dpakuus (ocHoBHas maptust cemsiH); [l — mnotHas ppakuus
(ceMeHa ¢ BBICOKMM MOTEHIIMAIOM YpOKaitHOCTH); 1 — 1abopaTOpHbI BHOPOITHEBMATHUECKU I
cernapatop; 2 — snektpoBudparop UB-99b; 3 — naTtunk ypoBHs ceMsH; 4 — MEXaHU3M PEryIUPOBKU
[10/1a4M UCXOJIHOTO MPOAYKTa; 5 — yacToTHbIN npeodpasoBarenss PROSTAR PR 6100; 6 —
npeobpasoBarenb unrepdeiica AC4; 7 — nepcoHanbHbli nepeHocHoi kommbioTep ASUS X550C; 8
— BenTwisatop BIII-3; 9 — HarHerarommii Bo3ayxoBos; 10 — ocamodnas kamepa; 11 — Bo31yxoBoJ;
12 — 6ynkep; 13 — BcacsiBaromumii Bo3xyxoBo; 14 — Becor; 15 — anemomerp TKA-TTIKMS50; 16 —
yriomep masTHukoBbiid 3YPU-M; 17 — U oOpaznbiit ManomeTp; 18 — cekynnomep; 19 — marpybok
JUIS TIO/1a4¥ Macchl ceMsiH; 20 — aHamM3aTop BIAXXHOCTH; 21 — 4acTOTHBIN mpeoOpa3oBaTelb
BECIIEP E2-8300-007H

B pesynprate 00pabOTKM SKCHEPUMEHTANbHBIX JAHHBIX TOJIY4YeH psa  TpaduyecKux
3aBUCUMOCTEH, TO3BOJSIONIMX OLEHUTHh BJIMSHHE BXOJHBIX IapaMeTpoB JabOpaTOPHOIO
cernaparopa Ha 3(Q(EeKTUBHOCTh IpOLEcca COPTUPOBAHMS CEMsAH parca MO IUIOTHOCTH. JlaHHbIE
3aBUCHMOCTH TPEICTABIIEHBI HA PUCYHKE 2.

IIpoBeneHHBIE UCCIIEA0BAHUS MTOKa3aJIH, 4TO 3¢ (HEKTUBHOCTH paboThI
BUOPOMHEBMOCEApaTOopa ONpeeNsIeTcsl He TOJIbKO OT BIUSHUS OTJCNIBHBIX BXOJHBIX MTapaMeTpoB,
HO U OT UX coyeTaHus B 1ejaoM. [loaToMy asis omnpenenaeHusl ONTUMaIbHBIX MAapaMeTPOB pabOThI
pa3paboTaHHOro cenapaTopa Obul TpoBenEH Oojee AeTaJbHBIM aHadM3 BIUSHHUS BXOIHBIX
MapaMeTpoB Ha MPOLECC COPTUPOBAHUS CEMSIH IpapUuecKuM METOJIOM.

OnTtuManbHble PEXHUMHO-KOHCTPYKTHBHBIE MapaMeTpbl paboThl BHOPOMHEBMATHYECKOTO
cernaparopa, Ha OCHOBaHHMM Tpa(UuecKoro MeTojia MPOBEACHUs ONTHUMM3ALMU, 00eCIeunBaroIye
MakcuMalbHoe 3HaueHne Macchl 1000 ceMsH 1 HauOOBIIYIO TPOU3BOAUTEIILHOCTD MPEICTABICHBI

B TabiuIe 1.
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Pucynok 2 - Imarpamma 3aBucMMOCTH 3((PeKTHUBHOCTH COPTHPOBAHUS CEMSIH palica 1o
IUIOTHOCTH: a — OT aMIUTHTY/IbI KoJIeOaHusl Ieku, A, MM; O — OT 4acToThI KoJieOanus neku, f, [';
B — OT CKOPOCTH BO3JYIIIHOTO IMOTOKA B KaMepe COPTUPOBAHMUS, Vg, M/C; T — OT yIjia HAKJIOHA JIEKH,

o, Tpaj.
Tabnuya 1 - OnTuMalibHble PEXHMHO-KOHCTPYKTHBHBbIE MapaMeTpbl paGoThl
pa3padoTaHHOr0 BUOPONHEBMOCENAPaTOpa
AMIuntyzaa Yacrota CkopocTthb
Yron HakJIOHA
[TapameTpsl KoJieOaHus KoJieOaHus BO3JIYIITHOTO TIOTOKA HeKH, Tpa
JIICKH, MM aexu, I B Kamepe, M/c - TPalt.
3HadeHrEe BXOOHBIX
A 2,28-2,72 19,5 1,2 2,41-2,78
(bakTopoB
BoiBoabl. Ha ocHoBanum rpaduyeckoro MeToAa ONTHUMH3AIUMU MapaMeTpoB PabOTHI

pa3paboTaHHOTO BUOPOIHEBMATHYECKOTO CerapaTopa OIpPEACIeHbl ONTUMAaJIbHBIE MapaMeTphl
mpolecca COPTUPOBAHUS CEMSH parica Mo MIOTHOCTU ¢ TOYKHU 3peHUsT 00ecreueHnss MaKCUMAallbHON
3¢ (HEeKTHBHOCTH TIpOIlecca: aMILTUTY 1A KoeOaHus 1ekuAd= 2,28-2,72 MM, 9acTtota KoJieOaHUs IeKH
f =19,5 ', ckopocTh BO3AYIIHOTO TOTOKAa vé= 1,2 M/c, yron HakjoHa aeku a = 2,41-2.78 rpam.
JlaHHBIE PEKUMHO-KOHCTPYKTHUBHBIC IapamMeTpbl paboThl BHOPOITHEBMATHYECKOTO Ceraparopa
PEKOMEH/IOBAHBI JJISl UCIIOJIb30BAHUS TPU MPEANOCEBHON MOJITOTOBKE CEMSH parca ¢ BBICOKUM
MOTEHIMAJIOM YPOKAaHHOCTH.
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BIIJIUB BOJIOT'OCTI 3EPHA NIINEHULI HA TIHAEKC JIYHIEHHS

[Ipouiec InymieHHs TpHUBEPTAaE YyBary O0aratboX JOCHITHHUKIB y 3B 3Ky 13 [IUPOKHM
3aCTOCYBaHHSM HOTO B KpyI siHINA rany3i. B ocTaHHI poku 3/1HCHEHO BIPOBAKEHHS TMPOIIECIB
JYIICHHS 3€pHa MIIEHUII B OOPOIIHOMENbHIH rays3i, 0 CIPHUsIIO MOKPAIEHHIO TOKA3HUKIB SIKOCTI
6opomna [1-4, 7].

B3aemoniss 3epHa Ta a0pasMBHUX NUTIQYBIBHUX KpPYriB B IOBHIH Mipi He BHBYEHa, a
MaTeMaTU4YHI MOJIEJII TPoIiecy, sKi O ONMUCyBau 1€l TEXHOJIOTTYHHUI mporiec BiAcyTHI. Ha mpornec
JYIICHHS! BIUIMBAIOTh Taki ()akTOpHW, SK BOJOTICTh Ta KPYIHICTh 3€pHA IMIIEHHI, IIBUAKICTH
oOepTaHHs Ta 3EPHHUCTICTh aOpa3sMBHUX KPYIiB, HABAHTAXKCHHS Ha JIYIIWIbHY MAIIHHY Ta
TPUBAJICTh MPOLIECY JTYLICHHS.

Bosoricte 3epHa MIIEHUINI € OJHUM 13 CYTTE€BHX (PaKTOPIB, SKUH BIUIMBAE Ha YC1 MPOIECY
nepepoOKu, TOMy METOIO JaHOi poOoTH OyJIO0 JOCHIIKEHHS BIUTMBY BOJIOTOCTI 3€pHA MIICHUII Ha
e(eKTUBHICTh HOTO JTyLICHHS.

[lepex moyaTKOM JOCIHIKEHb, 3€PHO TMIIEHHII OYUINAIHA HA JJAOOPATOPHOMY 3€pHOOUYHUCHOMY
cemapaTopi 1 OJIHOYACHO PO3AUISIM Ha KpyHHY Ta ApiOHY ¢pakiii. CX0om0M pElIiTHOTO MOJIOTHA
2,4x20 MM OTpUMYBAJIX KpPYNHY (QPAKIIIO MIIEHUI[, a MPOXOJOM IHOTO PEUIITHOTO MOJOTHA i
cxonoM nosotHa 1,8%20 MM oTpumyBanu ApiOHY (paKIlito MIISHHMIIL.

OCHOBHI TOKa3HUKH SKOCTI ABOX (Ppakiliii 3epHa MIIeHUIlI HaBeIeHo B Ta0I. 1.

Tabauys 1 — Tloka3HUKY SKOCT1 KpYIHOI Ta Api0HOI (pakiii nieHuii

Ne . Opaxiris
HalimenyBaHHS TOKa3HUKA -
103. KpymHa | n1piOHa
1 Bomnoricts, % 12,0 12,0
2 Harypa 3epHa, /1 752 731
3 Maca 1000 3epen, r 30,9 22,0
4 CKJIOBUHICTH 3epHA, % 65 62

Jliss BCTQHOBIICHHSI BIUIMBY BOJIOTOCTI Ha €(EKTHBHICTh JIYIICHHS, SKHA BU3HAYaId 3a
MOKa3HUKOM JIYIIEeHHs [6], KoxXkHY (pakiito 3BojoxyBanu Bia 12,0 % m0 17,0 %. B m’4Tk cKIstHUX
emHocTi 1o 0,5 1 nomimanu no 200 r 3epHa. B K0XXHY €MHICTB J10/1aBajlll PO3PAaXyHKOBY KUIbKICTh
3epHa 13 KpokoM B 1,0 %, siky Bu3Havaau 3a GopMysiorw:

GG = 63 M_l ’ (1)
100-W,
ne, Gs, G; — BiIMOBIAHO Maca BoAM Ta Maca 3epHa, Kr; Wo, W, — BiAIIOBITHO BOJIOTICTh 3€pHA
moyaTkKoBa Ta 3ajgaHa, %.

[Ticns nomaBaHHS BOJAM, €MHOCTI 3aKpUBAJIM 1 MEpPEMILTyBajIM 3BOJIOKEHE 3€pHO Ha MpOTsA3i
5...10 xB. BigBonoxyBaHHs 3€pHa 3AIMCHIOBAIM Ha MPOTA31 TPhOX [i0, A7 PIBHOMIPHOTO
PO3MOILTY BOJIOTH B 3€PHI.

3BOJIOKEHY B TaKHil crocid KpymHy Ta JApiOHY (pakiii OKpemo JyHHINW B J1JaOOpaTOpHOMY
ronenapi YJI3-1 («Omucy, m.Oxeca, Ykpaina). s aymenns Opanu mo 100 r HaBaXKH 1 JIyLIIHIN
npotsroM 40 c. [Iponymiene 3epHO MpoIycKaiu Yepes3 aciipaliiiHuil kaHai 3 IMUPUHOI0 KaHaty 60
MM 3 METOI0 BIJIOKPEMJIEHHS OOOJIOHOK Ta MYYKH Bif sapa. OuMileHe sIpo 3BaXyBasd 1
pO3paxoByBaldM 1HAEKC JyuieHHs [6]. Pemrty 3epHa 3 KOXHOI €MHOCTI BHUKOPUCTOBYBaIM ISt
BU3HA4YeHHs (PaKTUUHOI BOJIOTOCTI 3€pHA.

Jlymennst 060X ¢paxiiiii 3epHa MIICHUIT 3/1IHCHIOBAIN TIPH MIBUIKOCTI 00epTaHHS a0pa3uBHUX
muckiB ronenzpa 29,6 ¢ . Jlani Tabn. 1 cBiguaTh Mpo Te, 0 3a BOJOTICTIO i CKIOBUHICTIO (paKilil
MIIEHUIl OyJIM MPAaKTUYHO OJHAKOBHMH 3 PIZHUICIO JIMIIE B KPYMHOCTI, M0 BaXJHBO IS
CTBOPEHHS OJJTHAKOBUX YMOB IIPOBEICHHS JIOCIIIKEHb.



B pesynbrari npoBeAeHUX JOCIIIKEHb BCTAHOBJICHO, IO MK BOJIOTICTIO 3€pHA MIICHUIII Ta
1H/IEKCOM JIYIICHHS iICHY€ JIiHIIHA 3aJIeKHICTb, KA allPOKCUMY€ETHCSI HACTYITHUMH PIBHAHHAMU:
— JUTSL KPYITHOT (hpaKIii MIIeHMII:

I, =-0,298W +8525 @
— st ApiOHOT hpakiii MIIeHHMIII:
I, =-0,26TW +7,369 3)

KoedimienTn xopensmii cranoBuwmm 0,95 mist kpymHoi ¢pakiii ta 0,96 nis qpidbHoi dpakiiii, mo
CBIIYUTH MPO IYXKE€ TICHUN 3B'SI30K JOCHIKYBAaHHX O3HAK. 3HAK «—» IPU KYTOBHUX KoedimieHTax
000X pIBHSHB CBITYUTH MPO CHAAAIOYUN BUJ OTPUMAHUX NPsIMHUX. 3BepTae Ha cebe yBary OJu3bKi
3HA4YEeHHSI KYTOBUX KOC(QIIIEHTIB, IO CBITYUTH MPO MapajedbHICTh ABOX MPSMHX, & CaM MPOIIEC SIK
JUTsl KpymHOT (hpakiii Tak 1 qpiOHOT BiIOYBAa€ThCS OJTHAKOBO. 3HAUYCHHS BUTLHOTO YICHY PIBHSHHSA 2
Oimpire Ha 1,2 HIX 3HaYEHHS BUIBHOTO WieHY B piBHAHHI 3. Lle cBimumMTh mpo Te, MO 1HIEKCH
JTyLIEHHS KPYyMHOT (pakiii pi3HOT BOJIOTrOCTI B cepeiHboMy Ha 1,2 % OuIbIIl HIXK 1HAEKCH JIYILIEHHS
npibHOi (pakuii. B cBoto uepry me roBopuTh Hpo Te, M0 ApiOHA (pakiis MIICHHI CTBOPIOE
OUThIIMIA OMip 3pi3aHHIO OOOJOHOK a0pa3sWBHMMH 3€pPHAMH JUCKIB HDK KpymHa ¢pakiis 1 31
30UTBIICHHSAM KPYITHOCTI 3epHa iHAEKC JymieHHs Oyne 30imbnryBaTHCs. 3O0UIBIICHHS BOJOTOCTI 3
12,0 mo 17,0 % mpusBeno a0 3HWXKEHHS iHAEKCY JylieHHa Ha 1,4 % nana obox ¢dpakuiii 3epHa
TIIICHMIII.

Cnaguuil XapakTep JiHIHHUX 3aJIe)KHOCTEH BOJIOTOCTI Ta 1HJAEKCY JYIIEHHS MOKHA MOSICHUTU
THUM, IO TPU 30UTBIICHHI BOJIOTOCTI 3€pHa 30UIBIITYETHCS HOTO B’SI3KICTh, 13 KPUXKOTO CTaHy 3€pHO
MEePEXO/IUTh Y MPYKHbO-IUIACTUYHUN CTaH, M0 MPHU3BOAUTH 10 30UIBIICHHS BUTpAT €Heprii Ha
TMIOJIOJIAHHS OTIOPY 3pi3aHHIO 000JIOHOK 3 sizipa [S]. 30UTbImIeHHS onopy il aOpa3suBHUX JHUCKIB IPU
yCiX 1HIIUX OJIHAKOBHUX YMOBAaX CBIIYUTH MPO 3MiHY CTPYKTYPHO-MEXaHIYHHUX BIACTUBOCTEN 3€pHA
TIIICHMIII.

BucHoBku.

[TpoBeneHi MOCTIIKEHHS Nald MOXKIJIUBICTh BCTAHOBUTH JIIHIHHY 3aJI€)KHICT MIX BOJIOTICTIO
3epHa MIICHUIl Ta 1HJIEKCOM JIYIICHHs. 30UIbIIEHHS BOJIOTOCTI 3€pHa MIICHUIl MPU3BOIUTH /0
3MEHIIEHHS iHJeKca aymieHHs. KpymHa dpakiis mana OuThbIni 3HAYEHHS iHIEKCA JIYIIECHHS HIXK
npiOHa. 3MIHIOIOYH BOJIOTICTh Ta KPYIHICTh 3€pHA MIIEHUII MOKHA 3MIHIOBATH €(PEKTUBHICTH HOTO
JYLIEHHS B TEXHOJIOTTYHOMY IpOIIeci epepoOKH 3epHa B OOPOIIHO Ta KPYIIH.
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YJA —- HETPAJUIIHNHA CHUPOBUHA Y TEXHOJIOI'TAX M'SICOITPOYKTIB

Icaytounii B nanuii dac 3araibHU aeimuT M'SICHUX pecypciB, MOPYIICHHS XOJOIMILHOTO
30epiraHHs, BHCOKHH oOcAr M'sca 3 BaJaMH 1 HU3BKUMH (YHKIIOHATHPHUMH BIIACTHBOCTSIMHU
MPU3BOAUTH IO BTPAT M'ICHUX OLIKIB, MiHEpAJIbHUX PEYOBHH 1 BITaMiHIB 1 00YMOBITIO€ JOLIIBHICTh
3aCTOCYBaHHS HETPATUIIIMHUX OUTKOBUX Ta MiHEpaJIbHHX J00ABOK B TEXHOJOTIi M'SICHUX BHUPOOIB.
XapyoBa MIHHICTH M'sica 1 M'ICHUX MPOJIYKTIB BU3HAYAETHCS BMICTOM O10JIOTIYHO MOBHOLIHHHX 1
JIETKO 3aCBOIOBAHMX O1JIKIB.

Tpennom croronenus e cyneppynu. CynepdynamMu Ha3UBarOTh POCIMHHI MPOJIYKTH, B SIKUX
KOHIICHTpAIlis BiTaMIHIB Ta KOPUCHHUX PEUYOBHH MEPEBUIILYE YC1 paHiIlIe BiJOMI MOKA3HHUKH.

o cymepdyniB Halex)aTh STOAU, JIMCTS, KOPIHII, BOJOPOCTI Ta IHII YaCTHHH JICSIKUX
POCJIMH, L0 MO3UTMBHO BILIMBAIOTH HA OPraHi3M JIIOAMHU. IX BXKHMBAIOTH SK y HATYpPalbHOMY
BurisiAl abo coki. HadiBimomimmmu cynepdynamu CBITY € STOAM TOJXKi, acai, HACIHHS dia Ta
CHipyJiHa.

CyuacHi TeHeHIi1 B 001acTi po3poOKu KOBOACHUX BHPOOIB 3 BUKOPUCTAHHSAM HETPaIUIIIHOT
CHUPOBUHU 3 I1JIBUILEHOIO Xap4YOBOIO LIHHICTIO 3a/J1s 3a0€3MeYeHHs] TOBHOI[IHHOTO XapuyBaHHS €
aKTyaJIbHUM Ta 3aTpe0yBaHUM.

Jlocaikyoun Cy4acHHM PUHOK M'SICONPOJYKTIB, BAPTO BIAMITHTH, 11O HMPOTSATOM OCTaHHIX
10 pokiB yKpaiHCHKHII pUHOK POOHTH PIIIyYHil TOBOPOT B CTOPOHY HPOAYKTIB 3 Pi3HOMAHITHUMHU
POCITUHHUMH J100aBKaMU: TPOPOIICHE 3epHO, OOPOIIHO, OBOYi, KPYMHH, (PPYKTOBI KOMIIOHEHTH.
OnHak  BUPOOHUITBO KOMOIHOBAaHMX M'SICONPOAYKTIB Ma€ 3IIHCHIOBAaTHCS TPU  YMOBI
B3aeMo30araueHHs iX Cckiany, (YHKIIOHAIbHO-TEXHOJOTIYHUX BJIACTUBOCTEH, MiIBUIICHHS
Xap4OBOi I[IHHOCTI, TOKPAIICHHS] OPraHOJICNTHYHUX TOKa3HUKIB TOTOBOT IMMPOIYKIIIl Ta iH.

Ha teputopii Hamoi nep)kaBu TaKOXK KyJIbTUBYETbCS YMMAJO POCIHH, SIKI TaKOX MOXKHA
BBaXKaTH cyrnepdyaaMu — 1e o0JIinuxa, CMOPOIMHA, ITUIIIINHA, HACIHHS JIbOHY, KYPaBJIMHA, KH3WI,
HaciHHS rapOy3a.

Haciansg gia mictsate 20% OinkiB, 34% sxwupiB, 25% Xap4oBUX BOJIOKOH, a TaKOX 3HAYHY
KUIBKICTh aHTHOKcHAaHTIiB. Oco0iaMBO HAciHHA Oarare JHHOJIEHOBOIO Ta IiHImMMH Owmera-3-
HEHACUYEHUMH KUPHUMHU KUCIOTaMU. Takox € BCl 8 He3aMIHHUX aMIHOKHUCIIOT, IO € PIAKICTIO IS
XapYOBHX MPOAYKTIB POCIUHHOTO MOXOKEHHS.

Hacinns gia, moaioHO 10 MOJIEKYJ T1aJIlypOHOBOI KHCIJIOTH, 3/JaTHE TTOTJIMHATH KUIBKICTh BOJIH,
o y 6araTto pasiB mepeBuIlye iX BIacHy Bary. TakuMm 4WHOM, 4ia JOTIOMOXE JOCATTH HEOOX1THOT
KOHCHUCTEHIIIT MPOIYKTY Ta 30UIBIINTH BUX1Jl TOTOBOI IPOAYKIII].

KopucHi B1acTUBOCTI HACIHHS Yia: MOKPAIIYIOTh POOOTY TPaBHOI CHCTEMU; PETYIIOIOTh Macy
TiJ1a; TOKPAILLYIOTh pOOOTY CEPIIEBO-CYAMHHOI CUCTEMH; 3HUKYIOTh PIBEHb XOJIOCTEpPUHY B KPOBI; 2
JIO)KKM HACiHHS 3a0€3MeUyIOTh BITYYTTS CUTOCTI, BiIOYBA€THCS 3HIDKEHHS aleTUTY; MOKPAIlyIOTh
cTaH 3y0iB Ta 3MIIHIOIOTHCSA KICTKH. TOMy, HACIHHS 4Yia Ta TPOAYKTH HOTO mepepoOKu €
MEPCTIEKTUBHOIO CUPOBHUHOIO IS TEXHOJIOT1H M'ICONTPOIYKTIB.

Ha xadenpi texnosorii m'sica 1 M'SICHUX MNPOAYKTIB HPOBOAMTHCS HayKoBa poOoTa IO
po3po0Ii CydyacHHX aliMEHTapHO aJEeKBAaTHUX TMPOAYKTIB XapuyBaHHS 3 BUKOPHCTAHHSIM
cynepdyiB, 30KpemMa HaCiHHS yia.
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VJIOCKOHAJIEHHS TEXHOJIOI'TI COYCIB JIJIsI PABHUX KOHCEPBIB
I3 TOBCTOJIOBUKA BLJIOI'O

Beryn. Puba i puOonpoaykTH — IIIHHHMM 1 4YacTO HE3aMIHHUK NPOIYKT XapdyBaHHs, IO
3abe3neuye norpely JIOAMHU, HacaMIiepes, y Oikax TBAPMHHOTO MOXO/KEHHS, MICTHTh LIHPOKY
ramy BiTaMiHIB, MIKPOEJIEMEHTIB Ta 010JI0T1YHO aKTUBHHUX PEUOBHH [1].

Puba, sxka CIyXKUTb OCHOBOIO Uil PUOHUX KOHCEPBIB, 3a TOXHBHICTIO 1 CMaKOBHUMH
BJIACTUBOCTSIMU HE IIOCTYIMAETHCS M’sCY, a MO 3aCBOIOBAHOCTI mepesepurye Horo. LliHHICTE pubu
BU3HAUA€ThCSl HAsABHICTIO B 11 cwiaal Bix 15 % mo 26 % OunkiB. binkm pubu mictars 20
aMIHOKHCIIOT, 3 HHUX 8 € HE3aMIHHUMH I JIIOJChKoro oprasismy.lli aMmiHOKuCIOTH He
CHHTE3YIOTbCS B OpraHi3Mi JIFOJMHYU 1 MOBHHHI B IEBHUX CITIBBITHOLICHHSAX HAIXOIUTH 3 1XKEIO.
BiacyTHicTh B i Oyab-SIKHil 3 BOCBMH aMiHOKHCJIOT BHKJIMKAE TIOPYIIECHHS 310poB’s [2-3].

OpHuM 3 BUZIB pUOHMX TNPOJYKTIB, IO BHUITYCKAIOTHCS B COycax 1 3JMBKax € KOHCEpBH. B
naHuil vac npoBoauThes Oinbmie 50 % KOHCEpBiB 3 BUKOPHCTAHHSAM pPI3HHUX COYCIB, 3aJIUBOK,
MapuHaAiB. 3aJIMBKH HEOJIMIHHO IOBHHHI TapMOHIIOBATH 3 BMICTOM HPOAYKTY 3a 30BHIIIHIM
BUIJISIIOM, CMaKkoOM 1 apoMaroMm, OyTH JoOpe 3aCBOIOBAHHWMHU, BOJIOJITH €HEPreTHYHOIO ILIHHICTIO,
MaTH JJOCTYITHY BapTicTh [4].

PuOHI KOHCEpBU BIAPI3HAKOTHCA XOPOIIMMH JIETUYHHUMH BJIACTHBOCTAMH. [licist TtermoBoi
00poOKH M’sicO pHOM CTa€ COKOBHUTHM, ITYXKHM, JIETKO IMPOCOYYETHCS TPABHUMHU COKAMH, IO
CIIpUSi€ KpaIllOMy NEPeTPaBICHHIO 1 3aCBOEHHIO OpraHi3MoM JroauHu. Lle noscHioeThcst OaratbMa
npuunHaMu. [lpu TemsoBiii 00poOLi KoJareH TIepexoauTh B TJIIOTHH, SKHH Mae€ BUCOKY
riapodIbHICTh, YAM 1 MOSCHIOETHCS HIKHICTHh 1 COKOBHTICTh KOHCHUCTEHIII M'sica puOU 3aBIsSKH
BHCOKI# BOJIOTOYTPUMYIOUiil 31aTHOCTI TIIOTHHY.

AKTyanbHicTh TemMHM. He3Baxarounm Ha BEJIUMKHUH aCOPTUMEHT COYCIB Ta 3ajuB, IO
BUKOPUCTOBYIOTbCS TPH BHPOOHUITBI PUOHMX KOHCEPBIB, POOOTH B HANPSIMKY PO3IIUPEHHS
ACOPTUMEHTY TPHUBAIOTh. Y 3B’A3Ky 3 I[MM MeTa Hamoi poOOTH MoJsiraja B YJOCKOHAJIEHHI
peuentyp 1 TEXHOJOrii COYyCiB, BHUKOPHUCTOBYBAaHMX IpU BHPOOHULITBI KOHCEPBIB 3 OLIOro0
TOBCTOJIOOMKA, SIKI JO3BOJIATH MiJBULIUTH CTYIiHb 3aCBOIOBAHOCTI KOHCEPBIB Ta 30araTuT ix
XapYOBUMH BOJIOKHAMH.

Marepiaam i MmeToau aociaigkeHHs. B SKoCTi CUPOBUHU Ui JOCTII)KE€Hb BUKOPUCTOBYBAIH
¢ine ToBcTonmobuka — Hypophthalmichthys molitrixmpicHoBoaHOI pubu cimeiicTBa KOPOMOBHX
Cyprinidae. BMicT okpeMuX aMiHOKHCIIOT BU3HAYaJIM Ha aBTOMaTUYHOMY aHali3aTOpl aMIHOKHUCIIOT
T-339 («Mikrotechnay, Yexist) METO10M 10HOOOMIHHOI PiIMHHO-KOJIOHKOBOI Xpomartorpadii.

JocnipkeHHs epeTpaBHOCT1 OIKIB KOHCEPBIB 13 TOBCTO JIoOa 13 JOJaBaHHSIM PO3pPOOJIECHUX
TOMAaTHUX COYCIB IPOBOAWIM, BUKOPUCTOBYIouM 0azoBy Mertoauky O.O. IlokpoBcekoro Ta
LLJI. €pranoBa [5]. CyTh 1IOTO METONY MOJSATAE B MOCTITOBHINM Aii Ha OLIOK JOCIIIKYBaHOTO
00’€KTa CHCTEMH TMPOTEiHA3 1 BUAAJICHHS 3a JOMOMOTOI0 Aialli3y JIeSKHX MPOAYKTIB TiIpoii3y o0
YHUKHYTH IHT10ITyBaHHS peakilii HU3bKOMOJIEKYISPHUMHU MENTUIAMU 1 BUIBHUMH aMIHOKHCIIOTaMH.

[TepeTpaBiroBaHicTh OUIKIB OLIIHIOBAJIM 3a HApPOCTAHHSAM MPOAYKTIB TiJpOdi3y B pe3yJbTaTi
(epMEeHTaTUBHOTO T1IPOi3y.

Pe3ynbTaT T2 00rOBOpeHHs.

OriHka aMiHOKHCIIOTHOTO CKjiany OuIkiB ¢ijie i3 TOBCToJMOOMKa MoKazaia, 10 B X CKiIaj
BXOJATh Bci 10 He3aMiHHMX aMIHOKHCIIOT, NMPUYOMY iX YacTKa CTaHOBUTH mnoHax 50 %, mio
MIATBEPIKYE BUCOKY XapyOBY IIHHICTh pUOHOI cupOBUHU (Tabiuus 1).

3 MEeTOI0 MIiJBUIICHHS CTYINEHIO 3aCBOIOBAHOCTI OUIKIB KOHCEpPBIB 13 TOBCTOJOOMKA HaMH
3aMporOHOBAHO BHECEHHS B SIKOCT1 3aJIMBH PO3POOJIEHUX TOMAaTHHX COYCIB B KUIbKOCTI 15...22 %
M.HY.
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TomatHi coycu MICTWIM TOMaTHY mynbny — 88...94 %, mpsiHO-apOMaTH4YHY KOMIO3HUIIO —
2 % m.u. JIng CTBOpPEHHS TapMOHIMHOTO CMaKy pO3pOOJEHHX COYCIB Ta BHECEHHS J0JaTKOBOTO
JpKepesia OpraHiYHUX KHCJIOT Ta JYOWIBHUX PEYOBHH 3alPOIIOHOBAHO BHKOPUCTAHHS IIOpE i3
KaJIMHU Ta TOPOOMHHU B KUTBKOCTSX 5...8 % M.4.

Tabnuya 1 — BmictT aMiHOKHCJIOT B dijie TOBCTO100UMKa 61/10r0

AMIHOKHCJIOTA Bwmict, % 10 3arajabHOro OLIKY
Banin 5,652
I3omeiinun 4,267
Jletinuu 7,887
Jlizun 7,385
MertioHiH 1,355
TpeoHin 3,634
Tpunrodan 1,644
deninanania 4,564
Aprinin 9,373
Ananin 4,284
AcnapariHoBa KUCIIOTa 9,258
Tctunuu 3,878
minua 5,585
['myraminoBa kuciora 14,124
[Tponin 4478
Cepun 4,452
Tuposzun 3,145
Hucrein 6,171

BB nonaBaHHs po3poOIeHUX COYCIB Ha 3MIHU (PI3UKO-XIMIYHHUX MOKA3HUKIB KOHCEPBIB 13
ToBCcTOJIOOMKA BU3Hauanu miciast 30 AHiB 30epiraHHs 3a CTyleHeM (EepMEHTATUBHOIO TiApOJIizy
oOinkiB. (puc. 1).

BucHoBKHM. AHalmi3 KIHETHMKM TIpolecy (EepMEHTAaTUBHOIO TiJIpoNi3y KOHCEpBIB 13
TOBCTOJIOOMKA 13 JOJIaBaHHIM PO3pOOJICHUX TOMATHHUX COYCIB TMOKAa3aB, 1[0 HAKOMUYCHHS BITbHUX
aMIHOKHCJIOT B 3pa3Ky 13 JOJaBaHHAM TOMAaTHOTO COyCy, IO MICTUB TIOpe 13 TOpOOMHHU
BiIOyBaeThecs B 2,1 pa3u IHTEHCHUBHIIIE, HIXK B KOHTPOJIBHOMY 3pa3Ky; Ui 3pa3Ky 13 JT0JAaBaHHSIM
TOMAaTHOTO COYCY, III0 MiCTHB IIOpE 13 KaJuHU B 2,34 pa3u IHTEHCUBHIIIE, HI)K B KOHTPOJTI.
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Pucynox 1 - Hakonu4eHHs1 BUIbHUX aMIHOKHMCJIOT i/l 4ac TigpoJii3y KOHCepBiB

i3 ToBCTO/100MKA Oij10r0 B ymMoBax in Vvitro

OTtpumaHi pe3yabTaTd MiATBEPIKYIOTh, IO KPAIIOK MEPETPABHICTIO BOJOAIFOTH KOHCEPBH i3
OUTOro TOBCTOJIOOWMKA 13 JIOJIaBaHHSM PO3POOJCHUX TOMATHUX COYCIB, IO TOSCHIOETHCS
MiBUIEHUM BMICTOM B HHX OpPTraHIYHMX KHCJIOT Ta Xap4YOBUX BOJIOKOH, IO B CBOK 4Yepry
J03BOJISIE PO3MIMPHTH ACOPTUMEHT KOHCEPBIB 13 PHOHOI CHPOBHHM Ta OTPUMATH MPOAYKT i3
BHCOKOIO Xap4OBOIO I[IHHICTIO.
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JOCJIIIDKEHHSA BIIVIMBY ITONEPEJIHBOI'O TEIIJIOBOI'O OGPOBJIEHHSA
KAITYCTH BILIOKAYAHHOI HA SAAKICTh CYIIITHHSA

AKTyanbHUM 3aBJaHHSIM XapyoBOI Ta MEpepoOHOI MPOMHUCIOBOCTI Ha CHOTOJAHINIHINA JCHb €
pO3po0JIeHHS i BIPOBAKEHHS 1HHOBAI[IHHUX IPHUHOMIB 1 TEXHOJIOT1H IIPH BUPOOHHUIITBI TTPOTYKTIB
xapuyBaHHA. OTpUMaHHS 3 IUIOJIOOBOYEBOI CHUPOBMHHM CYIICHOI MPOIYKIii BHUCOKOi SKOCTI 3i
30epekeHHsIM AKICHUX TIIOKa3HHMKIB [03BOJIAE€ 3a0€3MEeYUTH HaceleHHS KpaiHu HEOOX1IHUMU
MiHEpaJIbHUMHU PEYOBUHAMU 1 BiTaMiHAMH, 10 MICTATHCS B POCIMHHINA CHPOBHHI.

Cymiena OiokadyaHHa KamycTa SIBJISETHCS OJHHUM 3 MEPCHEKTUBHUX 1 BOAHOYAC BTPAYCHUX Y
MIPOMHCIIOBOMY BUPOOHHUIITBI XapUOBUX MPOYKTIB.

Kamycra cymena ocoOJMBO IIHYEThCSA 3a paxyHOK BMicTy Bitaminy C, sSKWil 37aTHUN OyTH
NPUCYTHIM y TPOAYKTI B HE3MIHHIA KOHIIEHTpaLii MPOTATOM CEMU-BOCBMHU MicsmiB. Taka
BJIACTHBICTH HE BJIACTHBA YKOJIHIA OBOYEBIHM KYyIbTYpi, a 3 GPYKTIB LIeH BiTaMiH 30€pira€ThCs JHIle
B IUTPYCOBUX. [I0Ka3HUKOM OCTATHHOI TPHBAJIOCTI OJAHIIYBAaHHS OBOYIB CIY)KUTh 1HAaKTHUBAIlis
MEePOKCHIA3H.

[Tpr BUpOOHUNTBI CYIMIEHUX MPOAYKTIB 3 POCIMHHOI CHPOBHHHU BEIUKY POJIb Bimirpae BHOIp
croco0y 1 pexxumy OJaHIIyBaHHS Tepel MPOBEICHHSM Mpolecy CYHIiHHSA. Tomy AOCTiIKEHHS
MOTIEPETHBOTO TEIUIOBOTO OOpOOJCHHS KamyCcTH OUTOKAa4YaHHOI TIepel CYIIIHHSM SIBISETHCS
BaYKJIMBOIO HAYKOBOIO 33/1a4€I0.

Ha kadenpi TexHomoOrii KOHCEPBYBAHHS TPOBOJIWINCH JOCTIDKCHHS PEKUMHU OJIAHITYBAHHS
KammycTH O1J1I0Ka4aHHOI cepeTHbOPaHHbOTO copTy «Dpeitnina Fly»nepen KOHBEKTUBHUM CYIIIHHSL.

Jiist 6naHmTyBaHHS KaIlyCTH BUKOPUCTOBYBAIIU TaKi PEeXKUMHU:

— 06e3 00po0JIeHHS (KOHTPOJIB);

— Bonoto (temreparypa 85 °C, TpuBaiicts 150 c);

— napoto (temmneparypa 98 °C, Tpuanicts 240 c);

— MIKpOXBHJILOBUM BUIPOMiHIOBaHHSM (Hanpyra mons 850 Br/m, Tpusamicts 60-120 c).

VY Bcix BUMNaJIKax CylleHa KamycTa (KpiM KOHTpOJIIO) Majla XOpOLIMH OuIuil Komip, mpoTe
3pa3Ku  Ticis  TpUMICAYHOro 30epiraHHs, B SKUX He OyJauM TOBHICTIO 1HAKTHBOBaHI
bepMeHTU3MIHMIHUCS B KOJIbOpi. Lle CBIAUUTH PO Te, 110 B HUX CTaJlacs pereHeparis NepoKCHIasu.
AJe y BUITaJKy MiKpOXBHJIBOBOTO OJIAHIITYBaHHS Kpallli pe3yabTaTi MaJId 3pa3Ky CYINICHOT KalyCTH
3 TPUBATIIIKUM TepMiHOM 00poOieHHa. KpiM Toro y BCiX BHUNAJAKax IMpPHd BUKOPUCTAHHI
OJIaHIIYBaHHS TPUBAJICTh CYIIIHHS KallyCTH 3HAYHO CKOPOYYBAJIOCh.

Ha perigpariiiiHi BIacCTMBOCTI CYIIEHOi KallyCTH 3HAYHO BIUIMBAIOTH SK CIOCIO CYIIIHHS TaK i
nonepenHe oO0poOieHHs cupoBUHU. Kpami pe3ynbTaTd TpU  OBOJHEHI TOKa3ald 3pa3Ku
OJaHILIOBAaHI MIKPOXBHIJIBOBUM CIIOCOOOM.

BucHoBok. bnanmyBaHHsSKamycTH OUTOKAa4aHHOI yciMa pPO3IJISTHYTUMHU CIIOCOOAMHU 3HAYHO
CKOpOUYYy€e TEpMiH ii KOHBEKTHBHOI'O CYUIIHHS. AJie MICls TPUMICIYHOrO 30epiraHHs CyIIEHOT
KamycTh Kpamie 30epirairoTh KOJIp 3pa3kd OJaHIIOBAaHI MIKPOXBWJIBOBUM BHUIPOMIHIOBAHHSM
TpuBaiictio 120 c.
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VJIOCKOHAJIEHHS TEXHOJIOI'TI PUBHUX CHEKIB HA OCHOBI JIOCOCSI
31 SMEHITEHUM BMICTOM COJII

Jnis BUpilIeHHsT MpoOJIeMH palliOHAIBHOTO BHUKOPUCTAHHS PUOHUX BiIXOJIB HEPCHEKTHBHO
3aCTOCOBYBAaTH METOAM O10TEXHOJIOTII, SIKi JTO3BOJISAIOTH OPTaHi3yBaTH iX TJIMOOKY IMepepoOKy Ha
MIPUHIIMIIAX KOMIUIEKCHOI 0e3BiaxoaHocTi. Bimxoan mepepoOku puOHOT CHPOBUHU € JKEpeIamMu
IIHHKX OUIKIB, JIMiiB, MAaKpO- 1 MIKPOHYTPIEHTIB 1 MOXKYTh 3HAWTH 3aCTOCYBaHHS Y BUPOOHUIITBI
(GyHKIIOHATBHOT TPOAYKIII.

[TonynsapHiCTh 3aKYCOYHHMX BHPOOiIB (CHEKIB) ChOTOJHI IMOCTIHHO 3pOCTA€ B YChOMY CBITi, IO
OOyMOBJIEHO 3PYYHICTIO B KOPHUCTYBaHHI, NMPHUEMHHUMH OPTaHOJCNTUYHUMHU BIIACTHBOCTAMH 1
3MIHAMH B PHUTMI JKUTTS HACEJEeHHs, 10 CHOHYKalTh MIBHUIAKO XapuyBatucsa. OcoOiamBoro
MOMYJISIPHICTIO KOPUCTYIOTBCSL COJIOHI CHEKOBI MPOAYKTH 3 JIococs (cymieHi BupoOu 3 pubum i
MOPEMPOIYKTIB).

[Tpomaxi cHeKiB 30UTBIIYIOTHCS 3 KOXKHAM POKOM. 3a JaHWMH JOCITIDKEHHS PHUTEHI-ayIuTy
koMmmaHnii Nielsen, 3 kBiTHs 2017-ro o 6epezenb 2018 poky B MOPiBHIHHI 3 aHAJIOTTYHUM TIEPIOAOM
2016-2017 pokiB peami3amist CHeKiB B YKpaiHi 3pocia Ha 6,8 % B HaTypalbHOMY BUpaKeHHI. Tomy
PO3IIMPEHHS ACOPTUMEHTY PUOHHX CHEKIB € aKTyaJbHOIO 337a4elo.

Ha xadenpi texnonorii koHcepByBaHHs HamioHampHOTO YHIBEPCHTETY XapuOBHX TEXHOJIOTIH
MIPOBOASATHCS TOCIIKEHHS 3 pO3PO0JICHHS HOBUX BUIIB pUOHUX HAa OCHOBI JIOCOCS.

Jdns ™m’s30Boi  TkanmHM Jococs  (Salmosalar) xapakrepHuit BHCOKHMII BMICT — Oijka
(19,5...20,0 %), npu npoMy BxkuBaHHa 100 T MPOAYKIIii HA OCHOBI JaHOT CUPOBUHH 3aJI0BOJILHUTH
N000BYy MOTpeOy CEepeIHBOCTATUCTHYHOTO JOPOCioi moauHu B OuUKy Ha 30 %. 3 ypaxyBaHHSIM
TOrO, IO BIAMNOBIAHO 10 HOPM (i310JOTIUHUX TOTpeO HaceleHHs YKpaiHM dYacTKa OUIKIB
TBAPUHHOTO IMOXO/KCHHS B PAaIliOHI JOPOCIOi JIOAWHH MMOBUHHA CKianatd He MmeHmre 50 % Bix
3aranbHOi KibKocTi OunkiB, 100 T mpoayKTy [O3BOJNMTH 3aJ0BOJILHUTH J000BY NOTpedy B
TBapuHHOMY O1IKY Ha 60 % 1u1st 10CcOCs.

JlocnimkeHHsl IPOBOJSATHCS B HAMpPsIMY 3HIDKEHHS MacoBOi YAaCTKU COJi B pUOHUX CHEKax J0
3...5%. Tak sK MiJABUIIECHE BXXUBAHHS KYXOHHOI COJi BeAe M0 30UIbIIEHHS HABAHTAKCHHS Ha
HUPKH 1 CEPILIEBO-CYJUHHY CUCTEMY, ajie MPHU [[bOMY HAJAMIPHO COJIOHI 3aKyCKH 30y/IKYIOTh afeTuT.
Jlnst bOTO 3aMIHSETHCS YacTHHA CONI HAa TPSHUMH TpaBaMH i YacCHHUKOM Ta IEPEXOJOM Ha
JBOXCTaAiHMIA criociO B’SIICHHS CHEKIB.

BucHoBok. J[lyig BupilieHHs HpoOJieMH paliOHAJBHOTO BHKOPUCTaHHS PHOHUX BIAXOJIB
JI0COCS € TIEPCIEKTUBHUM 3 OTJIAy BHCOKOTO BMicTy Oinka y M’s30Biil TkaHuHI. [lepcrniekTHBHUM
SIBJIAE€THCS BUPOOHUIITBO pUOHUX CHEKIB 3 HU3bKUM BMICTOM KYXOHHOI COJII 332 PAXyHOK JI0/IaBaHHSI
MPSHO apOMATHYHUX MPUIPAB, IO JO3BOJIUTH 3MEHIIUTH HABAHTAXEHHS HA HUPKU 1 CEpIIeBO-
CYAMHHY CUCTEMY.
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HEPIHEKTUBHU TPOMHUCJIOBOI'O IIEPEPOBJIEHHS KAPACSA CPIBJIACTOI'O

BupoOHUIITBO Xap4uoBOi MpOAYKIIii 3 puOHOT CHPOBUHU ITIJIBUILEHOT XapyoBOi Ta 01010TTYHOL
IIHHOCTI, BJOCKOHAJICHHA TEXHOJOTIH IX OTpUMaHHS MPOAOBXKYE 3aJHIIATHCA akTyanbHuM. Lle
3YMOBJICHO 3pOCTalOUMM IOMUTOM Ha Taky HPOAYKIIO Yy CIOKHMBAYiB, 3aI[iKaBICHUX Y SKICHOMY
Xap4yBaHHI.

3HaYHHMI 1HTEpPEC I TMPOMUCIOBOI TEPEPOOKH TPENCTaBIAIOTh PUOM 3 TPYIH «IHII
MPICHOBOHI» — AMHAMIKA BUJIOBY SIKMX 3MIHIOETHCSI HE3HAYHO 1 CTAHOBUTH 10piuHO 33...37 % Bix
3arajJbHOTO YJIOBY IPICHOBOAHOI puOHOI cupoBuHU. Jlo maHoi rpynu npiOHUX puO BIAHOCSATH
KpacHOIEpKY, Kapacs CpiOysacToro, rycrepy TOmo. 3a TpaAULIHHUME TEXHOJOTIMH iX mepepolka
MajiopeHTa0enbHa, IO TOB’SI3aHO OCOOJMBOCTAMH iX MOP(QOJOTIYHUX 1 PO3MIPHO-MAaCOBUX
XapaKTEPUCTHK.

3 naHoi rpynu ApIOHMX MallopeHTaOenbHUX PUO HAMOLIBII MEPCIEKTHUBHUM 00’ €KTOM IS
MIPOMUCIIOBOI MEPEpOOKU € Kapach cpiOJIsICTUi, BHIOOYTOK SKOTO B JaHWM Yac 3HAXOIUTHCS B
MO3UTUBHIA JUHAMII 30UIbIIEHHS 1 CTAHOBUTH B cepeaHboMy 35 % Big o00cAry «iHIIUX
npicHOBOAHMX». ToMy caMe Kapach € HaiOLIbIl TEepPCIEKTHBHUM 00 €KTOM IPOMHCIOBOT
nepepoOKH Ha XapyoBY MPOAYKIIiI0, B TOMY YHCIi (apiieBoro.

JlocmiKeHHsT aMiHOKUCIIOTHOTO CKJIay OUTKiB M’sI30BOi TKAHWHHU Kapacs MOKa3ayiv, U0 BOHU
BIJIPI3HAIOTHCS TOBHUM HAaOOPOM HE3aMiHHUX 1 3aMIHHHUX aMiHOKHCJIOT. BcTaHOBIIEHO 110 B OlIKax
M’S130BOT TKAHWHU Kapacs MPEeBaYKA€ BMICT TAKMX HE3aMIHHUX aMiHOKHCIIOT, SIK JII3WH, TpUNITO(aH,
TPEOHIH 1 Me-MeTioHIH (+ mucTuH). JIiMITYyIOUOI0 aMiHOKHCIOTOIO B OiIKax M’S30BO1 TKaHHHU
Kapacs € ¢eHinanadid (+ THpo3uH). [3 3aMIHHUX aMIHOKHUCIIOT B OlTKax M’S30BO1 TKAaHWHH Kapacs
MIPEeBAJIO€ 3MICT acmapariHoBOi 1 TJIIOTaMIHOBOI KHCIOT. 3 OIJIAAy Ha OCOOJIMBOCTI aHATOMIYHOI
OymoBU Kapacs, TOOTO HAasBHICTh BEJIMKOI XpeOETHOI KiCTKH, PEKOMEHIYETHCS IEepPepoONiaTH Ha
¢dapuii. TexHonoriunuit mpomec mnependayae ioro o0OpoOJIeHHS HA TYIIKY 3 MOJAIBIIUM
BIJUTIICHHAM KICTKOBOI TKAHUHH.

AHaJi3 HayKOBOI Ta MAaTeHTHOT JIITEPAaTypy TaKOXK IMiTBEPAUB MMEPCIEKTUBHICTh BKIIOYCHHS 10
CKJaay MacT pUOHUX MACTEPU30BAHUX MPSHO-APOMATUYHUX EKCTPAKTIB, IO MICTATh OpraHiuH1
CHONYKH 3 aHTUOKCHJAHTHUMH 1 OaKTEPUIIUTHUMH BIACTUBOCTSIMH, SIKI HAJArOTh 1 MO3UTHUBHUI
BIJIUB HA OPraHOJIENITUYHI IIOKAa3HUKH BUPOOJSeHoi pubHOiI mnpoaykuii. Tomy mnpoBeneHi
JOCHIJUKeHHsT MO anpoOanii BUKOPUCTaHHS B peLEeNnTypax MNacTONOIOHMX pPHOHMX MPOJYKTIB
€KCTPAKTIB TaKuX MPSHO-apOMATUYHUX POCIHH, K Oa3uiiK, MaTepUHKa 3BHYaiiHa abo operaHo,
MaiopaH, sIKi IIMPOKO MOIMIUPEH] Ha TePUTOPIl YKpaiHU 1 BUKOPUCTOBYIOTH B PELIENITypax XapuoBUX
MIPOJYKTIB.

PesynbpTaTi mabopaTopHUX JOCTIKEHb TaKOX MOKa3zajiH, 10 (apiui 3 Kapacs HE3aJIekKHO Bij
CE30Hy HOro BWJIOBY 1 pO3MIPHO-MacOBHX XapaKTEPUCTHUK MAlOTh MPUHHATHY (GopMyrody
BJIACTUBICTb, IUTACTUYHY KOHCHCTEHIIIIO 1 BUCOKOIO BOJIOTOYTPUMYIOUY 3/1aTHICTb.

BucnHoBok. IIpoBeneni mabopaTopHi JOCTIIKEHHS 3 MOXKIUBOCTI IPOMHUCIIOBOI NepepOOKH
Kapacs cpiOiscToro, 3 OMIALY Ha OCOOJMBOCTI aHATOMIYHOI OYAOBH, IMOKAa3alMIOLIIbHICTh
nepepoOKH oro Ha (api 3 J0/IaBaHHIM NPSTHO-apOMATHYHUX €KCTPAKTIB.
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DIET, NUTRITION AND PREVENTION OF CANCER

Food as an important factor in cancer incidence.Food is an important factor in determining
cancer incidence in many countries and regions [11].Food components relevant to cancer
development can be divided into macro- and microcomponents. The former tends to act indirectly.
The latter usually has a clearly defined action, for example as genotoxic agents. Food can have both
positive (carcinogenic) and negative (preventive) effects [8].

Total calory intake appears to have a strong positive influence on cancer incidence.
Carcinogenic plant alkaloids, myctoxins and other food contaminants frequently enter our bodies.
Heat-cooking generates genotoxicants, including aromatic hydrocarbons (via combustion) and
heterocyclic amines (HCAS) through reactions involving creatin(in)e, sugar and amino acids in
meat. HCAs are relatively newcomers as food genotoxicants and can produce breast, colon and
prostate cancers in rodents.

Food habits are also very important in cancer risk as dietary factors are responsible for a third
of all cancers [9]. A diet rich in sugar and saturated fat as well as processed meat products is
considered to be a cancer promoting diet. To the contrary, a diet rich in vegetables and fruit is
generally associated with reduction in the risk of many types of cancer [6]. Mediterranean diet (lots
of vegetables, fruit, fish, olives and olive oil, nuts, seeds, herbs, spices and whole grain foods) has
consistently been shown to be beneficial in preventing cardiovascular disease as well as cancer.

While epidemiological studies indicate association of the consumption of vegetable and fruit
with decreased risk for many types of cancer, data from well-designed, cohort or interventional
studies failed to demonstrate the impact of reduced fat intake on postmenopausal breast cancer risk
as well as no association between colon cancer and the consumption of fruit and vegetables in men
and women [1, 7].

Anticancer food-related components.There are three crucial characteristics of innovative
anticancer agents relate to their capability in Killing cancer cells resistant to pro-apoptotic stimuli
(such as metastatic cancer cells), killing cancer cells through non-apoptotic-mediated cell death
pathway, and actually impairing the biological behaviour of CSCs [2]. The majority of food-related
components that are beneficial to human health are of natural origin; some of them display
anticancer effects. However, the diet profiles of people from Africa, North America, South
America, Asia, Australia, and Eastern, Western, North and South Europe markedly differ [5].

There are thousands food-related components of natural origin that can more or less impair
cancer progression, and these components can originate from plants, macroscopic mushrooms,
insects, and terrestrial (other than insects) and marine invertebrates. From more than a gross picture,
diets based on a high consumption of “plants™ (vegetables and fruits), fish and insects and a low
consumption of alcohol and mammalian fat apparently lead to a lower cancer incidence than diets
based on a weak consumption of plants and a high consumption of red meal, mammalian fat and
alcohol [4].

Population studies have shown that high intake of dietary lycopene is inversely associated with
the incidence of certain types of cancers. Epidemiological studies show an inverse association
between dietary soy consumption and the risk of prostate, breast, and endometrial cancers.
Genistein is the most active and abundant isoflavone in soybeans with activity against a variety of
cancer cells as associated with anti-oxidant, anti-inflammatory, anti-viral and anti-bacterial
activities [10].

Recommendations for cancer prevention.The US National Centre for Complementary and
Integrative Health (NCCIH)’s programs and organization incorporate three long-range goals that
are to advance the science and practice of symptom management, to develop effective, practical,
personalized strategies for promoting health and well-being and to enable better evidence-based
decision making regarding complementary and integrative health approaches and their integration
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into healthcare and health promotion.

Improved food, better life styles and developments in the functional food industry are all
crucial to cancer prevention [12]. However, while no significant decrease in the cancer risk a
difference in cardiovascular risk was noted with a prudent diet that involved eating more vegetables
and less fat [3]. Therefore, we need to carry out better designed and better controlled studies with
different end points. Notably, increased body mass index and obesity and lack of regular physical
activity have been associated with increased cancer risk for most cancers [13].

Conclusions

Healthy nutrition, physical activity and lack of stress are the three most important components
of health. Modification of food habits may prevent many cancers and result in a healthier population
and significant savings in healthcare expenditures. Potential anticancer effects of food-related
components should be further researched in clinical trials on different models for their effectiveness
and toxicological documentation. Furthermore, extensive research work should be carried out on
these components to evaluate their possible applications, toxicological and particular genotoxic
profile against a wide range of cancer in both either in-vitro or in-vivo.
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EFFICACY OF SYNTHETIC ANTIOXIDANTS IN OXIDATIVE STABILITY
OF COLD PRESSED WALNUT OIL

Introduction.The cold-pressing procedure involves neither heat nor chemical treatments, and it
is becoming an efficient substitute for conventional practices because of consumers’ desire for
natural and safe food products. The consumption of new and improved products such as cold-
pressed vegetable oils containing bioactive substances may improve human health and prevent
certain diseases [1]. The purpose of this study is to obtain cold pressed walnut oil with a high
oxidation stability and biological value, contributing to improve the nutritional status of the
population. In this regard, the possibility to incorporate the antioxidants in cold pressed walnut oil
was studied.

Materials and methods.The walnuts were cracked, shelled, and then milled into a fine powder
in an electric mill. Walnut oil (WNQO) was extracted using cold pressing with an electrical lab press.
Oil samples with different amount of antioxidants were stored in dark-glass bottles at 25+3°C until
analysis. Walnut oil without antioxidants was used as reference sample. A FFE 23 (Full three-
Factor, two-level Experiment), was applied to estimate the effects of independent factors: n-Octyl
Gallate (OG), X1 (25...75mg/g), racemic DL-a-Tocopherol (DLTP), X2 (65...195mg/g) and L-
Ascorbic Acid 6-Palmitate (AAP), X3 (40...100mg/g). For the control test, oil samples without
added antioxidants were used. After the expiration of 14, 60 or 75 days of storage each individual
oil sample was subjected to spectral and chemical analysis.

Results and discussions. UV spectra of the system WNO-OG-DLTP-AAP are characterized
with absorption peaks at 271, 282, 291, 302 and 319 nm. The optimal dilution of system with
hexane, necessary to obtain high-quality spectra, is approximately 1:10...1:12. Only one factor
undoubtedly destabilizes spectra, and accordingly, the walnut oil: this is DLTP. Two independent
analytical methods, namely, analysis of the peroxide number and para-anizidine index confirm the
role of DLTP not as the antioxidant, but vice versa, as the destabilizing agent for walnut oil. OG is
the best deoxidizer from all of antioxidants studied. The factors of pure influence, OG and AAP,
protect walnut oil from the accumulation of the primary and secondary oxidation products. The
most interesting benefit is the combined effect of the pair OG-AAP, leading to the reduction of PN
and PAI, ie, protection of walnut oil. Joint “good” effect of the combinations OG-DLTP and DLTP-
AAP does not cover the “bad” action of pure DLTP. With the help of three independent methods,
was demonstrated that the most effective antioxidants are n-Octyl Gallate, L-Ascorbic Acid 6-
Palmitate, and its mixtures.

Conclusions. Properties of cold pressed walnut oil were monitored under storage conditions of
darkness and room temperature over 2 months. Accordingly to the independent spectral and
analytical data, DLTP which has been added in the walnut oil, shows itself as pro-oxidant, rather
than antioxidant for this food product, and thus is not suitable for it. The linear regressions
demonstrate synergetic super-addition effect of AAP-OG compositions, beneficial for increasing of
walnut oil stability by safety amounts of antioxidants. A joint use of these antioxidants in small
amounts significantly reduces lipid oxidation and increases the shelf life of walnut oil.
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“Development of methods and techniques for modernization of nuts (Juglans Regia L.) processing
technology using their biologically active constituents in the functional foods”, cofounded by the
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OCOBJIMBOCTI HAKYBAHHS OPI'AHIYHUX XAPYOBUX ITPOAYKTIB

Bce ugacrime Ha MONHISIX TOPTIBENIBHUX MEPEX MOKHA MOOAYUTH XapyoBl MPOAYKTH, IO
MalTh CTAaTyC «OPraHIYHUX». AJ€ CIiJ 3ayBaXWUTH, IO Yy MPOAYKTOBUX Mara3pHax 4acTo
3YCTPIYAETHCS YITAKOBKA XapuoOBUX MPOAYKTIB 3 Haamucamu «0e3 I'MO», «eKOJOTIYHO YMCTUI
MPOYKTY», «OpPTaHiuHUMA MPOoAYKT». He BapTO M’k HUMH CTaBUTH 3HAK PIBHOCTI — II€ BCE Pi3HI peul.
SIkmo panime BUPOOHHMK 4YacTO MaHIMYNIIOBaB LUMH MOHATTSAMH, TO 3apa3 3akoH Ykpainu «IIpo
OCHOBHI NPHUHIIMIK Ta BUMOTH JI0 OPTaHIYHOTO BUPOOHHMIITBA, OOITY Ta MapKyBaHHS OPTaHIYHOI
npoaykuin» [1], mo nabpas unHHOCTI 2 ceprHs 2019 p., BOpoBaKye KOHTPOJIb 32 BUKOPUCTAHHAM
BUPOOHHMKAMU TaKMX MapKyBaHb SIK «010», «EKO», «OPTraHik», 3a HOPYLIEHHS SKOT0 NepeadayaeThes
mrpad.

TenaeHItis 3pocTaHHs MOIUTY, a OT)KE 1 BUPOOHHUIITBA OPTaHIvYHOI MPOAYKIlli, XapakTepHa s
BCBOTO CBITYy, OCOOJINBO €KOHOMIUHO pO3BUHEHUX KpaiH. Tak, 3a cratuctukoro, y 2017-2018 pokax
CBITOB1 OOCSTH PUHKY JIHIIE CepTU(DIKOBAHOI OpraHiuHol mpoAykuii nepesumind 100 mupa. mom.
3apa3 Ykpaina nepeOyBae Ha 11 MicIii cepesr €BpONEHChKUX KpaiH 3a BUPOOHHUIITBOM OpraHIYHUX
NPOAYKTIB 1 Ha IM'ATOMYy — 32 HaApOIIyBaHHAM OpraHiyHoro BHpoOHHUITBA. PazoMm 13
MOMYJISIPU3AIIIEI0 3IOPOBOTO CIIOCOOY JKUTTS Y CBITI IIKaBICTh MO OPraHIYHOI MPOMYKII aemani
3pocTae. YKpaiHChbKE CYCHUIBCTBO BCE OUIbLIE LIKABUTHCS, L0 TaKe «OpraHiYHUN XapyoBUH
MPOAYKT» Ta «OpPTaHi4HE BUPOOHUIITBOY.

3rigHo 110 3akoHy [1]: «OpraniyHuil XapuoBUi MPOIYKT — XapuOBUN MPOJYKT, OTPUMAaHUN B
pe3yabpTaTi OPraHivHOTrO BUPOOHMITBAY. «OpraniyHe BUPOOHHULTBO - cepTH(]iKOBaHA IisSUTBHICTH,
MOB’si3aHAa 3 BUPOOHMIITBOM CUIBCHKOTOCIIOAAPCHKOI MPOAyKIii (y TOMYy 4Mchi BCi crafii
TEXHOJIOTIYHOTO TPOIECY, a caMe NMEPBUHHE BUPOOHUITBO (BKIIOUAIOYM 30MpAHHS), IMiArOTOBKA,
o0poOka, 3MilIyBaHHS Ta TMOB’s3aHI 3 IIUM MPOLEAYPH, HAMOBHEHHS, MaKyBaHHA, MepepooKa,
BITHOBJICHHA Ta IHIII 3MiHM CTaHy NPOAYKIii), IO NPOBAAUTHCA 13 JOTPUMAHHSIM BHMOT
3aKOHOJABCTBA y c(pepl OPraHiuHOTrO BUPOOHHUIITBA, OOIrYy Ta MapKyBaHHS OPraHigHOI MPOIYKIIII».
ToOTO, OpraHiYHUM BBAXKAETHCS MPOAYKT, KU He mictuth ['MO, arpoximikariB, MECTHIUIIB,
aHTHUO10THUKIB, TOPMOHAJIBHUX Ipernaparis, CTUMYJISATOPIB pocry, ITYYHUX
apoMaTu3aTopiB,0apBHUKIB, KOHCEPBAHTIB Ta IHIIUX CHHTETUYHHUX 1 XIMIYHUX CKJIaI0BHX.

Bupo6HuTBO Takoi mpoayKIii noegHye B co0l HalKpallli IPaKTUKU 3 OTJIsIy Ha 30epeKeHHs
JOBKLIA, piBEHb OI10JOTIYHOIO PI3HOMAHITTS, BIAHOBIEHHS POJIIOYOCTI IPYHTIB, 30€peKEeHHS
IPUPOJHUX PECypCiB, J0OpOOYTYy TBapuH, PO3BUTKY CUIBCHKUX TEPUTOPIN Ta CHPUSHHS TapMOHIT
MDK JIIOJMHOI0 1 MPHUPONOI0. AJie CHiJl PO3YMITH, 11O 3 €KOHOMIYHOI TOYKH 30py OpraHiyHe
BUPOOHMLITBO /YK€ BUTPATHE: TEXHOJIOTiS BHUPOIILYBaHHS Ta MEpEepOOKH >KOPCTKO PEryNIO€ThCs
CTaHJapTaMH, a CaM€ BHUPOOHHUIITBO MPOXOAWTH MPOIEAYpPYy cepTudikaiii Ha BIAMOBITHICTH
OpPraHi4YHOTO BHUPOOHMLTBA Ta O0Iry OpraHiyHOi MPOAYKIIi BMMOIaM 3aKOHOAABCTBA y cdepi
OpraHiyHOrO BHUPOOHMIITBA, OOITY Ta MapKyBaHHsS OpraHiuHoi mnpoaykuii. B Toil xe udac He
notpeOye cepTudikamii JoricThuka, 30epiraHHs 1 HPOAAaX OpraHiuHoi MPOAYKLIi 3aKiajaMu
IpOMaJICbKOT0 XapyyBaHHs Ta Cy0’eKTaMu po3ApiOHOi TOPTiBII.

B Vkpaini taky ceprudikamnito 311HCHIOBaTUME CHELiaJbHUNA OpraH, KUl BHOCUTHUMETHCS J10
JlepxaBHOro peectpy opraniB cepTudikamii. Ceprudikaiis BUPOOHHKIB OpPraHIYHUX IMPOIYKTIB
MIPOBOJIUTHCS IOPIYHO 3 00OB’A3KOBOIO MEPEBIPKOI0 BUPOOHHUITBA. SIKIIO BUPOOHMILITBO YU 0OOIr
OpraHiyHOI TPOMYKIi BIAMOBIa€ 3aKOHOJABCTBY — BHPOOHWKY BHAAETHCS CIEIIATBHHAM
cepTudikar.

BpaxoByroun TO#H (¢akT, 1m0 Ha CHOTOJHI OUIBIIICTh XapuyoBOi MPOAYKIIi peai3oBYEThCS
MIaKOBAHOI0, BUPOOHUKM XapyOBHUX MPOAYKTIB 3HA4YHY yBary NpUAUISIOTH MiAOOpY MaKyBalbHOTO
Marepiany, crmoco0y MmaKyBaHHS, AU3aliHy YIAKOBKH TOIO, aJ’Ke BiJJOMO, 1[0 HAa CHOTO/IHI ICHYIOTh
MEBHI BUMOTHY JI0 YIIaKOBKH XapyOBHX MPOIYKTIB, a caMe:

® 3aXMCT XapuoBOi MPOAYKIIT BiJ] MOIMIKOIKEHHS I1i]] 4ac TPAHCIIOPTYBAaHHS Ta 30epiranHs mix



JII€I0 30BHIITHIX YNHHHUKIB;
® 30UIBIIICHHS TEPMiHIB PUIATHOCTI TPOIYKTIB 31 30€PEKEHHSIM X SIKOCTI;
e OE3MEYHICTh Ta EKOJIOTIYHICTh YIIAaKOBKHU;
e iH(pOPMATHUBHICTh Ta IPUBAOIUBICTD;
® 3pYYHICTh Y KOPUCTYBaHHI.

Bci 111 BUMOTH mpUTaMaHHi 1 I TaKyBaHHS OPraHIYHUX Xap4YOBHUX MPOIYKTIB, OCOOJIUBO CIIiJT
BIIMITHTH MOXXJIMBICTb TOJOBXECHHS TEPMIHIB 30epiraHHs OpPraHi4HOI Xap4yoBOi HPOAYKII, IO
BUTOTOBJISIETBCS 0€3 3aCTOCYBAaHHS CUHTETMYHUX KOHCEpPBAHTIB, 1HQOPMATHBHICTh YNAKOBKU Ta il
€KOJIOT14HICTh. 3TiAHO 3aKOHY YKpaiHu «lIpo OCHOBHI NPUHLMIN Ta BUMOTH J0 OPraHIi4HOTO
BHUPOOHMIITBA, O0Iry Ta MapKyBaHHS OpraHiuyHOl mpoaykmii» [1] 11 makyBaHHS OpraHidyHOT
Xap4yoBOi MPOAYKIT JI03BOJIAETHCS BHUKOPUCTOBYBAaTH Oy/b-AKi IaKyBaJbHI Martepiaiu, M0
JI03BOJICHI 0 BUKOPHCTAHHS JJISI Xap4oBHX MPOAYKTiB. IlepeBary HeoOXiTHO HagaBaTH HANUOUIBII
€KOJIOTIYHUM MaKyBJIbHUM MaTepialiaM Ta THM, IO NPUIATHI JJIs MOBTOPHOI mepepodku. Came
TOMYy, Ha CBOTOJHI, HAWOUIBII TOMMPEHWMH TaKyBAIbHHUMH MaTepiajlaMd JJIS OpraHivyHOl
NPOJYKIii € MPUPOJIHI MaKyBajbHI Marepianu [2]:

e Marepiaiu, II0 BUTOTOBJCHI 13 MPHUPOJHOI CUPOBMHHU 0Oe€3 TarOOKoi 3MiHM 11 XiMIYHO{

pupoIu (IepeB'sHi, MeTalIeBi, CKIISIHI, KepaMidHi, TTanepoBi);

e MaTepiaii Ha OCHOBI MPUPOJHUX MOMIMEpiB (1eodaHoBa IUIIBKA, MINIKOBHHA, TKAHWHA,

MOTY3Ka, 1I1arar);

e KJiel Ha OCHOBI KpOXMaJIto, Ka3eiHny, IeKCTPUHY TOIIO.

Marepianu wi€ei rpynu 1o0pe MIgaroThes MEepepoOJIEHHIO 1 TOBTOPHOMY BHKOPHCTAHHIO,
MOXKYTh OYTH YTHIII30BaHi 0€3 3HAYHUX BUTPAT 1 IIKOAM ISl HABKOJIHUIIHBOTO CEPEOBHIIIA.

BriMm, opraniyHa mpoaykiisi — Iie He juie TypOoTa mpo 370pOB's JIIOJeH Ta HaBKOJHUIIHIN
CBIT, a ¥ muTaHHg MapkeTuHry. [IpogaBii Takoi MpoAyKiii TOHKO MaHIMYJIIOIOTH CIIOKHBaueM. Y
MapKeTOJIOTiB HaBiTh 3'SIBUWIMCS CHEIlaibHI TEPMIiHM IIOAO MPOJAXy OPraHigyHOI MPOAYKIIIi.
"3eneHnid" MapKeTHHT pOOUTH HAroJoC Ha TOMY, 110, KYIyl0uH "oprasik", JIFOJIUHA MIKIYETHCS PO
MaiOyTHI TOKOJIIHHS Ta 3aXUIIA€ JOBKIIIIA.

3apa3 Bce OUTBIIOT MOMYJIIPHOCTI HA0YBalOTh 0i0IeTpaalibHI MaKyBaIbHI MaTepiaid, sIKi MiCIs
BUKOPUCTaHHS PO3KJIAIaI0THCS /10 IBOOKUCY BYIJIELIO, BOJIU 1 010Macu — rymycy.

biogerpananbHi mojiMepH1 MaTepiaid 3a CIOcOoOOM iX BHUIOTOBJIEHHSI MOXHa PO3AUIMTH Ha
KUJIbKa OCHOBHUX Ipym [3]:

e MarepiaJi Ha OCHOBI MPHUPOJHUX MOJIMEpIB (HATypadbHHUH Kayuyk, OUIKH, MoJicaxapyy,
XITHH, TOJIIMEPH 3 HEHACHYEHUX POCIMHHUX OJIiH, JITHIH 1 TOILO);

e XiIMIYHO CHHTE30BaHi MOJIiMepH;

® MiKpOOi0JOTiYHO CHHTE30BaHI1 MOJIIMEPHU Ta X cyMmilli;

® KOMITO3UIIIHI MaTepia.

Ane cmig 3a3HauMTH, OO0 1 TOTO, MO0 imest O10po3KiIaay MOJIMEPHOTO Martepiany

peaizyBaiacs, He00XiJJHa CYKYIHICTh TPbOX OCHOBHUX YMHHHKIB!
® BiJIMOBIHI YMOBH HaBKOJHUIITHHOTO CEPETOBUIIA;
® HasBHICTb MiKPOOPIaHi3MiB, CEJIEKTUBHO JIF0UMX Ha MOJIMEPHUN MaTepia;
e T0JIIMEpHi MaTepiaay MeBHOI XiIMIUYHOI CTPYKTYPH.

Jns  3a0e3nedeHHss pPEeHTAOENbHOCTI OpPraHiYHUX XapyoBHUX TPOJYKTIB Ta MOXKIMBOCTI
peastizaliii MBUAKOIICYBHUX MPOJYKTIB Ha BEJUKI BIACTaHI 3 METOIO PO3LIMPEHHS PETIOHY X 30yTYy,
BAOXIUBUM (AKTOPOM € MOXKJIHMBICTh TIOJOBXKEHHS TepMiHy 30epiraHHs LHUX MPOJYKTIB.
BpaxoBytoun Toil (akT, 1m0 BHPOOHHUUTBO OPraHIYHMX XaAPUYOBUX HPOAYKTIB YHEMOMIIHUBIIIOE
BUKOPHUCTaHHS CHHTETHMYHMX KOHCEPBAHTIB Ta CyYaCHHX CIOCOOIB TEXHOJIOTIYHOi 0OpOOKH, IO
nependayvaroTh 3aCTOCYBaHHS HE JIMIe O10JIOTIYHUX, MEXaHIYHUX Ta (I3MYHUX MPOIECIB, BUMOTa
70 YNAKOBKM MO TIOJOBXEHHIO TepMiHy 30epiraHHs OpraHiyHUX TMPOJYKTIB BUXOIMTH Ha
nepumouepropuii muaH. IlpuponHi makyBanbHI MaTepialidi HE 3aBXKIU CIPABISIOTHCS 3 IIEIO
3aJauero, TOMY Ha JOTIOMOTY iM MPUXOAATH Pi3HI BUAM aKTUBHOI yIAaKOBKHA. AKTHBHA yITaKOBKa —
1€ YNaKOBKa, B SKI JTOMOMDKHI KOMIIOHEHTH OyJIM CB1JIOMO BKJIIOYEHI1 B Marepiasl abo eleMeHT
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YHOAKOBKH JUIsl TIABUINCHHS MOKa3HUKIB 1i (pyHKIloHambHOCTI. [lin MOHATTAM (yHKIIOHATBHICTh
PO3YMIIOTh 3JaTHICTh YMAKOBKM 3a0e3leuyBaTH MIATPUMKY 1 30€pekeHHs KUIbKICHUX 1 SKICHUX
MOKA3HUKIB YIIAKOBAHMX XapyOBHX MPOJYKTIB. AKTUBHA YyIaKOBKa BKJIIOYa€ B ce0e KOMIIOHEHTH,
SKi 37aTHI TOTJIMHATA KWUCEHb, BYIJIEKHCIWN Tra3, BOMY, €THJICH, CMak/3alax; BUBLIBHATH
BYIJICKUCIMI ra3, eTaHoi, 3a0e3leyyBaTd TEeMIEpaTypHUH KOHTPOJIb ab0 KOMIEHCAIl0 3MiH
temreparypu [3]. Ase miabip Takoi ymakoOBKH CIiJlT TPOBOAMTU CHUTBHO (axXiBISM 3 TEXHOJOTIT
BUPOOHMIITBA TMEBHOTO OPTraHIYHOTO Xap4yOBOT'O MPOIYKTY 3 (haxiBISIMU IMAKyBaJIbHOI 1HIYCTpIi.
Bu3HavaapHUM YMHHUKOM B I[bOMY BHOOpi OyJe BU3HAYCHHS JIOMIHYIOUOTO TIPOIIECY, IO
BiIOYBa€eThCS IMiJl Yac 30epiraHHs MPOAYKTY Ta MigOip BIAMOBIAHMX KOMIIOHEHTIB, IO OyIyTh
BXOJIUTH JIO CKJIa/ly aKTUBHOI YITAKOBKH.

Ha crorosni, yrmakoBka, OKpiM CBOiX OCHOBHHMX (DYHKIIIM 1O 3aXHCTY Xap4yOBOi MPOAYKIIiT BiJl
HETaTUBHUX YWHHHUKIB HABKOJIMIIHHOTO CEpPEAOBHINA BHUKOHYE BAXIMBY 1H()OpPMATUBHY
Miciro. ITokynIsiM BaXJIMBO OTpUMATH BiIOMOCTI MPO CKJIAJ TOBapy, TEPMiH MPUAATHOCTI Ta 1HIITY
BaXJIUBY iH(popMmaliro. Bona moBuHHa OyTH HaHeceHa 4ITKO 1 3po3ymino. [Ipo3opi BikoHI -
BIIMIHHUH BapiaHT, MO0 IMOKa3aTH KOPHUCTYBaueBI BMICT. YMakOBKa TOBAapy Mae He Oubliie 3
CeKyHJ Ha 3aJIy4€HHS yBaru MOTEHIIITHOTrO croxuBaya. J{s opraniqyHol mpoayKIii came yrmakoBKa
Jla€ MOKJIMBICTH 3asiBUTH Mpo CBii craryc. CrokuBauy BiJPI3HUTH OpraHidyHy MPOAYKLIIO Bijl
HasSBHOI Ha MMOJIUIISIX Mara3uHiB JIOTIOMarae CreriaibHe MapKyBaHHS.

«MapkyBaHHs - iHGOpMaIlis PO OPraHiuHy MPOAYKIIIO, Y TOMY YHUCHI JACpKABHUU JIOTOTHI
JUISL OPTaHIvYHOI MPOJYKIIil, HAHECECHA HAa E€THUKETKY, YIIAKOBKY, Tapy, KOHTCHHEP, KOHTPETUKETKY,
KOJBEPETKY, SIPIUK, MPOOKY, JIMCTOK-BKIAAMII a00 Ha 1HIII €JIEMEHTH YIIaKOBKH, IO CYMPOBOIKYE
TaKy MpOAYKLiI0 ab0o TOCHIAETbCS Ha HEl BIANOBIAHO 110 BHMOT 3aKOHOJABCTBAa y cdepi
OpraHiyHOT0 BUPOOHHUIITBA, O0ITY Ta MAPKYyBaHHS OPraHiuyHOI MPOayKIii» [1].

ToOTO Ha €THKETII OpPraHivyHOI MPOIYKIIii Mae 00OB’SI3KOBO OyTH PO3MIIICHUH CIICIiaTbHHIMA
jorotun (3aTBep/ukeHuid HakazoM Minarponomituku Big 22.02.2019 Ne67 «IIpo 3arBepmxeHHS
Jep>KaBHOTO JIOTOTUTIA [T OPTaHivYHOI IPOAYKIii») (puc.l) . BukopucTanHs aep:kaBHOTO JOTOTHIIA
JUIS TIO3HAYEHHS OPTraHIYHUX MPOAYKTIB — 00OB'S3KOBE.

Pucynox 1 - Jlep:;kaBHMIi JJOTOTHII AJI51 OPTaHiYHOI NPOAYKILil

Jlorotun cknagaerbes 3 TpadigyHOro 300pa’KeHHS ABOX KiJI, SIKI MEPETHHAIOTHCS, YTBOPIOIOYH
¢birypy y BUINISAI JUCTKA POCIMHM, a TakoX 3 Haanucy «Opra”iuHuil nmpoaykt». Sk yxe
3rajiyBajiocs, 3a00pOHEHO BUKOPHUCTOBYBATH Ha ETHUKETKAX TWPOIYKINi Ha3BU: «OpraHiuHUII,
«Ol0JMHAMIYHMI», «O10JOT1UHUIY, «EKOJOTIYHUI», «OpraHik» Ta OyIb-SKHX OJHOKOPEHEBUX
MOX1THUX B1Jl IUX CJIIB 3 TIpedhiKcamMu «010-», «EKO-» TOIIO Oy/Ib-IKUMU MOBaMH.

Ha cporonni Oinbiuicts "opraHiunux" omepatopiB B YKpaiHi cepTH(iKOBaHI 3a CTaHIApPTOM
€C. Sxmo x opra”iyHa npoaykiiis BupoOieHa y €C uum 3a crapgapramu €C, TO Ha €THKETII
MycaTh OyTH MapkyBaHHs "€Bponuct', HOMep opraHy ceprtudikamii Ta KpaiHa MOXOJKEHHS
CUpPOBUHHU (puc. 2).

Pucynox 2 - Jlororun «€BpoucT» A5l OPra”HiqyHOl NPOXYKILil


https://zakon.rada.gov.ua/laws/show/z0261-19?fbclid=IwAR0q_hE0L8E0oKasy6ZIHHOkqwMJ65vOoXtfOsI6KqHIW8L_o-7qmzvN_aY
https://zakon.rada.gov.ua/laws/show/z0261-19?fbclid=IwAR0q_hE0L8E0oKasy6ZIHHOkqwMJ65vOoXtfOsI6KqHIW8L_o-7qmzvN_aY

"€BpoaucT" MATBEPIKYE, MO MPOAYKT BiamoBizae ctangapram €C y cdepi opranigHoro
CUIBCBKOTO rocroiapcTBa. BiH rapanTye, 110 1HIPEAIEHTH TOBAapY BUPOIIEHI B YMOBAaX OPTaHI4HOTO
(dbepMepcTBa, a BECh JIAHITIO)KOK BUPOIITYBaHHS Ta BUPOOHUIITBA ITPOUIIIOB CepTU(IKAIIIO.

BincyTHiCTh Takoro MapKyBaHHS CBIIYMTH NP0 HEIOTPUMAHHS CTAaHAAPTIB OPraHigyHOTO
BHUPOOHUIITBA.

BupoOGHHIITBO OpraHiqyHOT Xap4oBOi MPOAYKIIT — I1€ MOKHU 10 Juie 2% yKpaiHChKOTO PUHKY
Xap4yyBaHHA, IPOTe BUPOOHUITBO TaKOI1 MPOIYKIT MBUIKO 3pocTae. LlboMy cnpuse Toi ¢axr, 110
OpraHiuyHa MPOAYKIiS — II¢ He JUIIe TypOoTa Mpo 3I0pOB'S JtoJel Ta HABKOJMIIHIN CBIT, a i
MUTAaHHS MAapKeTHHTy. 3a3BU4aili BHUPOOHUKHM OpraHiuHOI NPOAYKIII dYacTUHY HpUOYTKY
MepeKasyrTh y GOHIM JOIMOMOTH TBApUHAM UM €KOJOTIYHWM opraHizamism. Llei ncuxonoriunuit
aCIeKT JI0/Ia€ CIIOKMUBAaYy BIIEBHEHOCT] Y KOPUCTI MPUAOAHOTO TOBAPY 1 3MYIIy€ KYIyBaTH OLIbIIIE.

B 30inbiieHHi IBOr0 MONUTY HE OCTAHHIO POJIb BHKOHYE MPAaBWIBHO MiNiOpaHWil Iu3aiiH
YIaKOBKU JJIsi OPraHidYHUX MPOAYKTIB, 1O JO3BOJSE MIBUAKO BHUPIZHATH iX cepell IIHPOKOro
ACOPTHMEHTY IPOAYKTIB Ha TOJHUISX IMPOJTYKTOBUX MEPEkK. 3apa3 Ha MepIie Miclie Y TOTSHIIIITHOTO
MOKYIIIS BUXOJIUThH 3PYYHICTh YITAKOBKH, IO MOEAHYE B cO01 il €proHOMIKY, 3py4YHi Ir€OMETPHYHI
dopmu Ta HEOOXiIHUI PO3MIp YMAKOBKH Ta MOPLii MPOAYKTY. 3HAYYIMM (PaKTOpOM Hpu BHOOPI
OpraHiuYHUX XapyOBHUX MPOAYKTIB BUCTYIAE MU3alH ii ymakoBku. B 78% BumaakiB mokymiy poosTh
MOKYIIKY MPOAYKIIi B SICKpaBiii 1 3pyduHiil ynakoui. BramuiiniaOip konbopy, ¢hopmu, mpudTiB Ha
yIaKoBIIi 3a0e31e4arh TOBAPOBUPOOHHUKY B pa3y OLIBIINNA JOXiM, HXK PEKJIaMHI [TOBIJOMIICHHS, aJie
001iiIyThCsl 3HAYHO JIEIIEBIIe, OCKUIBKH YIAKOBKA «CHUIKYETHCS» 3 CIIOKUBAYEM 1 «IIPOJIAE» TOBAP
MOCTIHHO.

CyuacHi TeHACHIT PO3BUTKY AU3aHY OpraHiYHUX XapUOBHX MPOIYKTIB HACTYITHI:

. [lepma TeHpeHmiss - Tak TMPOCTO, SK TUIBKKM MOXJIUBO.W3aifiHEpH CHPOIIYIOTH
MOB1AOMJICHHS, POOJISIUM 1X YITKUMH, TPAHUYHO 3pO3YMUIMMHU 1 JOOPE MOMITHUMH Ha YMAKOBII.
. Hpyra tenaeniis — reomerpis. OCHOBHA TEHJEHIIIS KpalIUX YIIaKOBOK - OCHOBHI ¢opMHu 1

oOMexxeHa KoinbopoBa rama. Koma, TpukyTHHKH, KBaapatd. KonbopoBa ramMma yacrTillie YOpHO-
Oima, MOHOXpoMHa ab0 BHCOKOKOHTpacTHa. 3Haiomi (OpMH, KOJIBOPH 3ACIIOKOIOIOTH,
BIIOPSIKOBYIOTh, BUKJIUKAIOTh JIOBIPY.

. Tpers Tenaenuis - ineanizaiiss MuHyaoro. Tyra 3a MUHYJIUM, KOJH PO pedi A0anu, poouiu
iX pyKaMu, peTenbHO 1 IeTaIBHO.
. UYerBepTa TEHJEHINIS - JIPYre JKUTTS YMAKOBKM HA JOMAIIHIX IMOJMISX CroxuBava. Lle

NEPeTBOPEHHs 3BUYAWHOI yNAaKOBKM B IMpEIMET iHTep'epy, MEepPeTBOPEHHS HENmoTpiOHOi peuli B
noTpiOHy 1 O6axkany. Tak, 1mo00 MOKyIelb HE XOBaB YNMAaKOBKY B Imady, a rop/l0 BUCTaBIsAB Ha
BIJIKPUTY MOJTHULIIO.

OTtxe, ciiJl 3a3HAYUTH, IO NP OpraHizaiii BUPOOHUITBA OPraHIYHUX XapUOBUX IMPOJIYKTIB
iy 000B’SI3KOBO 3BEpTaTH yBary Ha KiHIEBI omeparlii 1Mo MaKkyBaHHIO MPOJYKTIB y BiAMOBIIHY,
MpaBWJIbHO MiJI0paHy YIaKOBKY, sika O MOBHICTIO B1/ANOBIJajla OCHOBHUM MPUHIUIIAM OPraHIuHOTO
BUPOOHUIITBA: 37I0POB’A, eKonorii Ta Typootu. ToOTo mo3Bonmia 6 30eperTH Bci IiHHI MOXKUBHI
BJIACTMBOCTI OpPraHIYHMX XapyOBUX NPOAYKTIB, Oyau mNpuBaOIMBOIO Ta, B Mepuly dYepry,
1H(OPMATHUBHOIO [T CHOXKHMBAUIB 1 3aTHOIO JI0 TOBTOPHOI MEPEPOOKH.

BucHoBku.Po3BUTOK "OpraniyHoro" puHKy B YKpaiHi € OJIHUM 3 MPIOPUTETHUX HANPSAMKIB y
IiaHi ctpaterii pegopM B arpapHoMy cekTopi. ToMy Bce Ounbll 3aTpeOyBaHMMM Ha PUHKY Mpari
cTaloTh (paxiBIli 3 opraHiyHOro BUpOOHUIITBA. Jlyis 3amoBoneHHs WX motped HarionanbHwmii
YHIBEPCHUTET XapyOBHUX TEXHOJIOTIH BXKe JPYruil pik MPOBOIUTH MiJIrTOTOBKY MaricTpiB 3a OCBITHHOIO
nporpamoro «TexHoorii opraHiYHUX XapyoBUX MPOAYKTIBY, K1 B Kypcl HaBUaHHS 3HAHOMIIATHCS 1
3 0COOJMBOCTSIMH MaKyBaHHs OPraHIYHUX Xap4YOBUX MPOIYKTIB.

Jlirepatypa

. IIpo ocHOBHI NPUHIMITK Ta BAMOTH A0 OPraHiuHOI0 BUPOOHHUIITBA, 00Iry Ta MapKyBaHHS OPTaHi4HOI
MPOYKIIIi: 3aKoH 3a ctaHoM Ha 06.06.2019 p. 'omoc Ykpainu Bix 01.08.2018p., Ne140-141.

2. VYmakoBka IS XapyoBHMX MpoayKTiB Ta Hamoie / B.B. Xamaimki, B.M. Kpusomreii.- Kuis : IAL]

“Ynakoska”,2018. — 216 c.

3. HuHoBamnuonnble ynakoBku muuieBbix npoayktoB / C.H. denocos, A.E. Cepreepa; OHAIIT.-

Opnecca :TDOC, 2012. -284 c.
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YK 663.8, 664.782

KoBaabuyk B.II, x.T.H., cT.H.C. , Onanaciok T.I.

lepoicasna Haykosa ycmanosa « YKpaiHCbKuti  HAYKOB0-0OCHIOHUU  IHCMumym chupmy i
biomexnonoeii npooosoavuux npodykmisy (AHY « VkpH/[Icnupm6ionpooy), m. Kuis, Yxpaina
Ouiiinuk C.I, X.T.H., IOIIEHT

Hayionanvnuii ynisepcumem xapuosux mexuonoeiv (HYXT), m. Kuis, Ykpaina

JOCHIIKEHHSA AKOCTI 3AKYIIOPIOBAJIBHUX 3ACOBIB JJIA JIIKEPO-
I'OPIJTHAHOI'O BUPOBHHMIITBA

VY nikepo-TopiTdaHOMy BUPOOHUIITBI BUKOPHUCTOBYIOTh Pi3HI BUIU 3aKYOPIOBAIBLHUX 3aC0O0IB,
B TOMY YHCIIi BUTOTOBJICHI 3 MOJIIMEPHUX MaTepialiB, SKi MiJ Yac KOHTAKTY B MMapOBiid a00 piguHHIN
(a3l MOXKyTh HaJaBaTH TOTOBIH JIIKEPO-TOPITYAHIN TMPOIYKIII HE XapaKTEPHOTO 3alaxy Ta CMaKy.
Ile 0OyMOBIJIEHO HASBHICTIO B MOJIIMEPHUX MaTrepiaiax MIrpamiifHO3AaTHUX OpraHiYHUX PEYOBHH,
SK1 MalOTh KyMYJIATUBHUM Xapakrep.

MOoKHBiCTh YTBOPEHHS Pi3HUX BHIIB OCA/IB 1 MOTIPIIEHHS OPraHOJENITUYHUX BIIACTHBOCTEH
AJIKOTOJIBHUX HAIoiB y pa3l BUKOPUCTaHHS MOJIMEPHHUX 3aKyNOPIOBAJIBHUX 3aC00IB € aKTyaJIbHOO
POOIIEMOIO.

bynu mpoBeneHi A0CHiKEHHS 3aKyOPIOBAaJIbHUX 3aC001B PI3HUX BUPOOHHKIB 1 BCTAHOBIICHO,
11O TTiJ1 9ac IX BUKOPUCTAHHS Ha JIiHi1 pO3JIMBY Ta B Mpoleci 30epiranus:

- YTBOPIOIOTHCS JIpiIOHI YACTHHKHU MOJIMEPHHUX MaTepiaiiB B pe3yjbTaTi B3a€MHOTO TEPTsl, AKi
EJIEKTPHU3YIOTHCS 1 3aJMINAIOTHCA Ha MOBEPXHI 3aKyHNOPIOBAIBHUX 3ac00iB. [licis 3akymoproBaHHS
IUISILIKY 111 YACTUHKHU MOCTYIIOBO HAJXOAATh B 00'€M IrOTOBOI MPOIYKIIii;

- IOPYIIY€ETHCS IUTICHICTh CUIIIKOHOBOI IIJTIBKH, SIKOIO TIOKPHTI 3aKyNMOpIOBaibHi 3acoou. Ilicms
3aKyNOPIOBaHHS IUISIIIKYA YACTUHKH LI€T IIIBKA HOCTYIIOBO HAIXOAATh B 00'€M FOTOBOT MPOTYKIIii;

- TIOTJIMHAIOTHCS JIETKI 1 HEJIETKi KOMITOHEHTH IOJIIMEPHUX MarepiaiiB, 3 SKUX BHUTOTOBIIECHI
3aKyIOpIOBaNIbHI 3aC00M, B MApOBiii 1 piAMHHIN (a3ax.

OmiHKy SIKOCTI 3aKyHOPIOBAIBHUX 3acO0IB MPOBOIWIM 32 OPTraHOJENTUYHUMHU Ta (i3UKO-
XIMIYHUMH TOKa3HUKaMHU BOJIHO-CIIMPTOBOI'O HACTOIO 3aKyNOPIOBAJIBHUX 3ac00iB a00 iX OKpeMux
€JIEMEHTIB: 30BHILIHIN BUIIISL (HAsIBHICTh OCajly), CMaK Ta 3amax, IepMaHIaHaTHA OKHUCIIIOBAHICTb,
BMICT CHJIIKaTiB, ONTUYHA I'yCTHHA Y Aiana3oHi (200 — 300) Hm.

PesynbpTatu mocmikeHb MOKa3aiy, IO MMiJ YaC BUKOPHCTAHHS HESKICHUX 3aKyNOPIOBAaJIbHUX
3ac00iB MMEpMaHTaHAaTHA OKUCIIIOBAHICTh 1X BOJAHO-CIIMPTOBUX HACTOIB B MOPIBHSHHI 3 KOHTPOJIEM
3MEHIIYEThCA Ha 5 — 8 XBUJIMH, BMICT CHJIIKATIB 30UIbIIyeThcs HA 16 — 43 MI/IMS, OTTHYHA
ryctuHa 30uibnryerbes Ha 0,2 — 0,8 OAMHUIL ONTUYHOI T'YCTUHHU. 3HAYHO MOTIPIIYETHCS CMakK 1
3amax J0CHiKyBaHUX HacToiB. CrioctepiraeTbes ocasl y BUIIIsAL ApiOHUX YaCTHHOK Pi3HOI (hOpMHU.

BucHoBkH. B pe3ynbrati 10ChiaKeHb BCTAHOBIEHO, 110 HA MiIIPUEMCTBA JIKEPO-TOpLIYaHOl
rajqy3i MOXYTh HAJAXOIUTH 3aKyMOPIOBaJbHI 3acO0M, SIKI MAalOTh HETaTUBHMM BIUIMB Ha SIKICTh
rotoBoi npoaykuii. ToMmy HE0oOXiJIHO MiJ Yac BXIJHOIO KOHTPOJIIO 3aKyNMOPIOBAJIBHMUX 3ac00iB 3a
30BHIIIHIM BUTJISZIOM Ta TEOMETPUYHUMH NTapaMeTpaMH JI0JTATKOBO BU3HAYATH OPTaHOJCTITUIHUMHI
Ta (pi3UKO-XIMIYHUMHU METOJIaMU HAsBHICTh MITPAIifHO3IaTHUX JIETKUX 1 HEIETKMX KOMIIOHEHTIB B
3aKyMOPIOBAIBHUX 3aC00axX pernpe3eHTaTUBHOI BUOIPKH, OJEPIKAHOT 3T AHO 3 YAHHUMH MPABHUIIAMH.

Jlirepatypa
1. KoBampuyk, B.II.O koMIJIeKCHOW NporpamMMe TOBBIIICHUS KayecTBa JHMKEPOBOJOYHOMN
npoaykiuu//Amkorois i TiottoH. — 2001, Ne 2. — C.6-8.


http://teacode.com/online/udc/66/664.782.html

YK 621.798.1
I'aBBa O.M., 1.17.H., ipod., Kyauk H.B., k. X.H.
Hayionanvnuii ynisepcumem xapuoeux mexnonoeiu (HVYXT), m. Kuis, Ykpaina

BUBIP OIITUMAJIbHOI YITIAKOBKU VIS XAPUYOBUX MMPOJAYKTIB — EOEKTUBHE
PIIIEHHSA )15 35EPEKEHHSA PECYPCIB TA MIHIMIBAIIIL BILTUBY HA
HABKOJIMIIHE CEPEJOBUIIE

Beryn. OpmHiero 3 HaWOUIBII BaKIMBHX MPOOJEM B yMOBaxX MIBUIKOTO 30UIBIICHHS
HACEJICHHS IUIAHETH € 3a0e3MEeUeHICTh MPOAYKTAMH XapuyBaHHS BIAMOBITHOI SIKOCTI Ta OE3NEKH.
[Ile omgHi€0 rOCTPOIO MPOOIEMOIO € 3MEHIIIEHHST PECYPCIB, sIKI HEOOX1AH1 U1 3a0e31eueHHs MoTped
moacTBa. JisIbHICTB JIFOJICTBA MPU3BOANUTH HE TIIBKH 10 3MEHIICHHS PECYPCIB, a 1 0 HEraTUBHOTO
BIUIMBY Ha HaBKOJUIIHE cepenouie. 3a gonoBimmo FAO «CtaH mpomoBoib4oi Oe3mekw Ta
xapuyBaHHA y cBiTi - 2017», ronox y 2017 pomi Bpaszus 815 mun. mopeit (11% HaceneHHs cBiTy).

B Toi1 ke yac, mopiuHo y Bcbomy cBiTi 30 - 50% xapyoBHX MPOJIYKTIB NEPETBOPIOETHCS B BIAXOAM,
10 CTaHOBUTH Onm3bKko 1,3 mupa. ToHH.Y 2014 p B €Bpomi BTpaTu Xap4oBUX MPOIYKTIB CKIIAIN
noran 100 muH. ToHH.Y 2020 p Oyae Ommuspko 120 muH. ToHH (+ 20%), SKIIO cUTyalis He
3MIHHUTBCS.

AKTyanabHicTh. Posb ynakoBku y 30epexeHHI MPOAYKTIB XapuyBaHHS BaXKO mepeouinuTu. s
BUDIIIEHHS 3TaJlaHuX TpPoOJIeM aKTyalbHUM € BHKOPHCTaHHS ONTHMAaJbHOI YIIaKOBKH, SKa
JI03BOJIUThH 30€perTu MakoBaHI MPOAYKTH, ajie MPU HAMMEHIIUX BUTpaTax Ha ii BUpOOHMIITBO Ta
MOBTOPHY TiepepoOKky. IIpoaykTu xapuyBaHHS MarOTh OLUTBII BHCOKY I[IHHICTH 1 BapTICTh, HIX
YIIaKOBKa, 5Ika BUKOPHUCTOBYETHCS AJIS 1X 3aXUCTy. TakuM 4MHOM, BTPATH MPOAYKTIB Xap4UyBaHHS
yepe3 HEePEeKTHBHY YMNAKOBKYMOXYTh MaTh OUIBII HETaTMBHUK pE3ylbTaT 3 TOYKH
30pypalioHaIbHOr0 BUKOPHUCTAHHS pPeCcypciBTa OUIbLI HECHPHUSATIMBHIA BIUIMB Ha HABKOJIUIIHE
Cepe/loBHINE, ale 3aifBi BUTPATH HAa BHUTOTOBJICHHS Ta NOBTOPHY INEPEepOOKY YIIaKOBKH TEX HE
MO>KHO BBa)KaTH BUIIPABIAHUMH.

OcHoBHa vacTuHA. J[s BU3HAYEHHS ONTHUMAJbHOI YINAKOBKH IPOAHATi30BaHO OCHOBHI

BJIACTMBOCTI TPOAYKTIB Ta (PakTOpH, fKi HEOOXiTHO BpPaxoBYyBaTH MNpH BHUOOpI MaKyBaJbHOTO
pimeHHs. 3alpoONOHOBAHO aHAIITUYHO-PO3PAXYHKOBUN MiAXiA 10 BUOOPY ONTUMAIBHOI yITaKOBKU
3 ypaxyBaHHSM PEUTUHTY BaXJIMBOCTI Pi3HUX (aKTOPIB.
[ToHATTS «oNTHMaIbHA YIAKOBKa» a00 «ONTHUMaJbHUN AU3aiH YIAaKOBKW) BIJIOBIIa€ OamaHCy Mixk
3a0e3neueHHsIM BCiX (YHKIIN yNakOBKU JUIs MEBHOTO XapyoBOrO MPOJYKTY 1 BUTpaTaMH Ha ii
BUTOTOBJICHHSI Ta TOBTOPHY NEpepoOKy micis BUKOpHCTaHHS. OnNTHMaibHA yIMaKoBKa - 1€ Taka
YIAaKOBKa, 110 € HEeOOXiJHOIO 1 JOCTATHBOIO I MEBHOTO MPOAYKTY 3 BpaxyBaHHSM TEPMIHY Ta
yMOB iioro 30epiranns. Ha pucynky 1 mpencraBieHo cxeMy BU3HAYEHHS ONTHMAJIBHOTO TU3AHHY
YIIaKOBKH.

IligBunieHHs

CITIBBIHOIIICHHS
LiHa/sKicTh
301bIIeHHS
BiJIXOJIB i iX
HEraTHBHOTO
BILIUBY

OnTuManbHUR AU3aiiH

OnrumizoBaHe
CHIBBIAHOIIEHHS
iHa/AKiCTh,
MiHIMaJIbHI BiIXOaH1
11X HEraTUBHUI BILIB

HCHOCTaTHH YIakKoBKa

HEI.HHI/ILHKOBZ. YIakoBKa

OnrumizoBaHi

306inbIeHHs Bary i o6csry
HaKyBaJbHOTO MaTepiamy

Pucynox - 1 Cxema BU3HAYeHHS ONITHMAJIBHOIO IM3aliHy YIAKOBKHU
OntuMizailis ynakoBKU TOYMHAEThCA 3 BUOOPY Marepialy Ta PO3MIpiB YHAKOBKH, IPH
BJIACTUBOCTI MIPOYKTY, TapaHTyBaHHS MOTO OE3MEKH € MPIOPUTETHUM (HAKTOPOM, SKUM HE MOKHA
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HexTyBaTH abo HTH Ha kKommpomic. JIisi BU3HAUEHHS Ta BUOOpPY ONTHUMAJIbHOTO MaKyBaHHS AJs
MEBHOT'O TPOJYKTY Tpeba BpaxoBYyBaTW TaKi OCHOBHI BJIACTHUBOCTI MPOJYKTY Ta JIOTICTHYHI
(bakTopu:

- 81ACMUBOCMI NAKOBAHO20 NPoOyKmy (arperaTHUN CTaH, CKJIaJ, YMOBH MAaKyBaHHS Ta MOJAJIBIIOTO
00p0oOJIeHHS MTAKOBAHOTO MPOAYKTY (TeMIIepaTypa, TUCK, BOJIOTICTh, Yac Ta iH.));

- mepmin 30epieanHsa NAKOBAHO20 NPOOYKmMYy, AKUM Mae OyTH 3a0e3leueHo, yMOBH 30epiraHHs Ta
TPAHCIIOPTYBAaHHsI; BUBUEHHS Ta aHATI3 MOTCHI[IWHUX PU3HKIB 1 (aKTOPIB BIUIMBY HA MPOAYKT B
MpoLIeCi TPaHCIIOPTYBAHHS 1 30€piraHHs;

- MOJNCIUBY B83AEMOOII0 NPOOYKMY 1 GHYMPIWHIM cepedosuiyemM ma mamepiaiom YNaKosKu,
MiHIMi3alis Takoi B3aeMojii 3a0e3meuyeThCsl 3a PAaxXyHOK MPABHIBHOTO TMiAOOPY CTPYKTYpH
YIAKOBKH, TEXHOJIOTI] i1 BATOTOBJICHHS Ta MaKyBaHHS,

- ONMUMANbHY MACY NAKO8AHO20 NPOOYKMY Ha TIJICTaBl BU3HAUEHHS MOTEHLIWHOI CIOKUBYOI
IPyNH MEBHOTO MPOAYKTY, PAIliOHATbHUX HOPM Ta TEPMiHIB HOTO CIIOKHBAHHS;

- eKOHOMIYHULl anani3: BUOIp ONTUMAIBHOTO MAaKyBaJIBHOTO PILICHHS JUISI KOHKPETHOTO IPOAYKTY 3
METOI0 320€3MeUYeHHS yCiX TEXHIYHUX BUMOT 3 MiHIMaJIbHUMHU BUTPAaTaMHU PECYPCIB;

- eKoJ02iuHiCMb: MOXJIMBICTD MOBTOPHOI MepepoOKH, 3amo0iraHHs BTpAT MPOIYKTY 3a PaxyHOK
HAJIHOTO 3aXHMCTy MPOTATOM TepMiHy 30epiraHHs, Oe3MeKd YHNAKOBKH I MPOAYKTY 1
3abe3neueHHs 100% BUKOPHCTAHHS MPOIYKTY.

AHaJTITUYHO-PO3PAXyHKOBUM MIiAX1J 10 BUOOPY ONTUMAIBHOI YIAKOBKU 3 YpaxyBaHHSAM PEUTHHTY
BOXJIUBOCTI PI3HUX (AKTOPIB MOXKHO IPOJEMOHCTPYBAaTH Ha TNPUKIAAl BHOOPY ONTHUMAIBbHOT
yImakoBKU Ansi Mojoka. [linxia BkiIrouae J1Ba eTamu: MepIlii — aHai3 pPi3HUX BHJIIB YIIAKOBKH (
Tabmuus 1), apyruii - po3paxyHOK pEHTHHTY 3 ypaXxyBaHHIM BaXJIMBOCTI pizHUX BUMor (Tabnuis
2).

Tabmuus 1. AHami3 pi3HHX BHJIIB YITAKOBKH MOJIOKa

XapakrepucTuKa Ynakoska 1 YnakoBka 2 Ynakoska 3
IIponecu noripmenns OKuCHEHHS, 3TipKHEHHS, 3pOCTaHHS MIKPOOPTaHi3MiB
SAAKOCTI
OcHoBHi ¢pakTopu BiiiuBy | Kncenp, Temneparypa, CTOPOHHI JOMIIIKH, CTAaH CHPOBHHHU
Bujx ynakoBkH (Taker, [Taker «iogymika» | Ilaker «Terpa max» [ Dsamka
TUIsiKa, OaHka, KopoOka Ta
1HIII.)
IMakyBanbHuii MaTepia PE* nutiBka KombinoBaumii PE, sxopcTkmii
(marmip, moyriMepHa IUTIBKa, Marepian roimep
KOMOIHOBAHUN THYYKHUI kapToH/¢onsra/PE
marepiaj, KapTOH, KepCTh,
CKJIO Ta 1HIIL.)
IlepeBaru Mana maca Cepenns mMaca VYmakoBka MOXxe
YIIaKOBKH, YIIaKOBKH, YIAKOBKa | TIOBTOPHO
YITaKOBKa MOXK€E 3a0e3rnevye TpUBAIMN | IepepoOIISITHCH,
IIOBTOPHO TepMiH 30epiranHs 3py4Ha y
nepepoOsTUcH, KOPHUCTYBaHHI,
HaliMeHI1a IIOBTOPHO
BapTICTh 3aKpUBAETHCS
Henonikn YnakoBka Bropunna nepepo6ka | HaiiGinbma maca
Bpa3JivBa J10 YIIaKOBKH 13 YIaKOBKH
MEXaHIYHUX KOMOIHOBaHOT'O
TIOIIKO/KEHb, HE Marepiany He
TyXKe 3py4Ha y peHTabenbHa,
KOPHUCTYBaHHI1 HanOIbIIa BapTICTh

*PE-nomnieTuieH
Tabnuus 2. Po3paxyHOK peHTHHTY 3 ypaxXyBaHHSIM Ba)KJIMBOCTI PI3HUX BUMOT
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Ne | Bumorn PeiiTunr, R YnakoBka 1 YnakoBka 2 YnakoBka 3

1 BianosigHicTh 0,4 1x0,4=0,4 3x0,4=1,2 2x0,4=0,8
YIIaKOBKH BUMOTaM
30epiranHs Ta

OE3I1eKH MPOIYKTY

2 ExonomiuHicTh 0,3 3x0,3=0,9 1x0,3=0,3 2x0,3=0,4
3 Ekoioriunictsh 0,2 3x0,2=0,6 1x0,2=0,2 2x0,2=0,4
4 3py4HICTD y 0,1 1x0,1=0,1 2x0,1=0,2 3x0,1=0,3
BUKOPUCTAHHI
3arajpHuN 2,0 1,9 19

pesynbrat*, X, 6anu

* 3araapbHUN PE3yNIbTAT IOPIBHIOE CyMi OalliB MPH OIIHIOBAHHI YCiX BUMOT 3a ()OPMYIIOH0:
2=LxR
ne, L — cTymiHp BiAMOBIAHOCTI YITAKOBKH JI0 TIEBHOI BUMOTH Y TIOPIBHSIHHI 3 1HIIMMH BHJIaMH
YIIaKOBKH, SIKi aHaJi3yr0Thes (1 — HallHMWKYMi piBeHb, 3- HAWBUIINN PiBEHB)
R — peiiTUHT BaXJTUBOCTI MEBHOT BUMOTH (Y CyMi CKJIaZatoTh 1) abo BaroBuit KOeQiIieHT.
OnTuManbHOIO MOKHA BBa)KaTH YIAKOBKY, sIKa Ma€ HAWOLIBITY KITBKICTh OaliB.
BupoOHukn xapuoBUX MPOIYKTIB MOXYTh J0AaBaTh Ta/ abo 3MIHIOBaTH MeEpeNiK BUMOT O
MAKOBAHHSA, a TAKOXK 3HAYECHHS PEUTHHTY BaXXJIMBOCTI IUX BUMOT, BPAaXOBYIOUHM BIIACTHBOCTI came
iX MPOAYKTY, TEXHIYHUX Ta EKOHOMIYHUX 3aBJaHb. TakKui MiAXiJ MOJEruye BUOip OnTUMaIbHOI
YIIAKOBKH JUIS TIEBHOTO MPOAYKTY Ta Ja€ MOKJIMBICTh HABECTH HAOYHI apryMEHTH TaKOTO BHOOPY
JUIE OOTOBOPEHHS TPYMO0 3alliKaBJICHUX CHELIaliCTIB Ta MPUNHATTS PIMICHHS MIOAO0 MMaKOBAaHHS,
SKe J03BOJHMTH TapaHTyBAaTH HaJiiiHe 30€pekXEeHHs MPOIYKTY BIPOJOBXK HEOOXITHOTO TEPMIHY,
0e3MeuHICTh MPOAYKTY IS CIIOKUBAHHS Ta e()eKTHBHE Ta EKOHOMIYHE BUKOPUCTaHHS pecypciB. Lle
3a0e3MeUnTh EKOHOMIYHY KOHKYPEHTO3/IaTHICTh TAaKOBAHOTO MPOAYKTY HAa PUHKY Ta MiHIMAJIbHUHN
BIUIUB HA HAaBKOJIUIIHE CEPEAOBUINE 3aBISKHU IMONEPEHKCHHIO BTPAT MPOAYKTY Ta MiHIMallbHE
BUKOPUCTAHHS PECYPCIB /JIsl BATOTOBJICHHS YIIAKOBKH 3 YpaXxyBaHHIM ii IOBTOPHOI EPEPOOKH.
BucHoBku:
1.I'moGasbHOO TPOOIIEMOIO CYYacHOCTI € BTPATH MPOAYKTIB XapuyBaHHs, sIKI CTAHOBIISATh MIOHAT
30%. XapuoBi BIIXOAM 3aBJAI0OTh OLIBIIOT IIKOJM HABKOJIHUIIHBOMY CEpEI0BUIILY, HIXK B1IXOH
YITAKOBKH.
2. YnakoBKa I1e - BAKJIMBA CKJIaJI0Ba 1 HEBII'eMHA YacTHHA XapuoBOi iHAYCTpii. YIakoBKa 30epirae
O1sIbLIIE pecypcCiB, HIXK BUTPAva€eThCs Ha 11 BUpOOHUIITBO, 3aBASIKU 3al100IraHHIO YTBOPEHHS
Xap4yoOBUX BIJXOJIB.
3. Bubip ontuManbHOI yIIaKOBKM Ha OCHOBI aHAJIITUYHO-PO3PAXYHKOBOIO MIAXOAY € €(PEeKTUBHUM
pilIEHHSAM JAJIs PalliOHAJIBHOIO BUKOPUCTaHHS pEecypciB Ta MiHIMi3alii BIUIMBY Ha HABKOJIUIIHE
CepeIoBHIIIE.
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MCUXOJOTTYHUI BJIUB MAPKYBAHHS HA KYJIbTYPY CHOXKWUBAHHS

Beryn. IlopymieHHi nuTaHHS BIUIMBY MapKyBaHHsS Ha KyJIbTYPY CHOXKHUBAaHHS HEMOXKIIHBO
PO3MIISLIaTH OKPEMO BiJl ICHUXOJIOrii CHOXHMBaya, fKa 1 BU3HAYa€ XapyoBl yNOJ00aHHS KOXKHOI
0COOHCTOCTI.

Marepiauau i meToau. JlocaipKyOThCS:

1. Buwmoru HamioHaNbHHUX CTaHAAPTIB YKpainu 1 €C mo10 MapKyBaHHS
2. IlcuxosoriyHuii BIUIMB MapKyBaHHsI HAaCEJICHHIM

Y IOCHipKeHHI BHUKOPUCTAHO 3pi3 COIOJOTIYHUX Ta ICUXOJIOTIYHHUX OIMUTYBaHb MIOJO
IICUXOJIOTIYHOTO BIUIMBY MapKyBaHHs Ha KyJIbTYpY CHOXHBaHHA Ta ii 0COOIMBOCTI, K1 BXOAWIH 110
Mixnapoaunoro npoekty «NUTritionalLABelingStudyinBlackSeaRegionCountries (NUTRILAB)»
FP7-PEOPLE-2012-IRSES No318946 7-i paMkoBOi mporpamMu IOCHIIKEHb 1 TEXHOJOTIYHOTO
po3Butky €C [6].

Pe3yabTaTn i 00roBopeHHsi. YmakoBKa NpOJIYKTYy OYyMMa BUPOOHMKA - L€ BIIMIHHUH
MapKETUHTOBUH X1, 31aTHHIA a00 3aTy4nuTH, a00 BIAMTOBXHYTH MOKYMI. OCOOHUCTICTB, sIKa KYITy€e
TOBap, 3a3BHYail, OUIBLIOI0 MIPOIO 3BEpTa€ yBary Ha €CTETHUYHMM BMIVIAJ YINAKOBKU aHDK Ha
3pYYHICTH Ta i FePMETUYHICTb, IO B CBOIO YEPTy 3a0e3Meuye SKiCTh TPOAYKTY [3].

Y roHHTBI 3a KPaCUBHMH YIIAKOBKaMHU He MOTPiOHO 3a0yBaTH, M0 OCHOBHOIO iX (DYHKIIIEIO
3aJIMIIAETHCS 3aXHUCT MPOAYKTY BiJ MiKpoOiB, OaKTepill Ta IHIIMX MIKiATUBUX (akTopiB. 3a3aBHuaii,
KOJIM CIpaBa JOXOJUTh J0 MAapKyBaHHS, TO INOTEHLINHHI MOKYII 3BEPTalOTh yBary Ha TEpMiH
npugatHocti, Ha MapkyBaHHs Tty JCTY Ta ceprudikaru skocti ISO 90001, B ripmomy BUnIaaKy
MOKYIILI HABIMOMAIKH 00uparoTh cobi ToBap [2].

€ KigbKa BaXIMBHX OCOONMBOCTEH (OPMYBaHHS KyJIbTYpU CIIOKHMBAaHHSA B YKpaiHi.
Hacammnepen 1ne HeBM3HaueHICTh HampsiMiB pedopMyBaHHs Ha noyatky 90-x pokiB XX cT.
Pedopmu B kpaini 3aiicHIOBANNCS HE TUTBKK 0€3 BiANPaIbOBaHOI MOJIEINI MEPEXOTyY, a i HaBiTh Oe3
TOYHUX VSBJICHb MPO TE, SKE caMe CYCHUIbCTBO clif OynyBatu. PyiiHanis enemeHTIB crapoi
CHCTEMH cTajacsi IIBH[IIC, HDK CTBOPEHHS BIAIOBITHHX IM eJNeMEHTIB HoBOi. Takuii mepexin
CYIPOBOJI)KYBABCSl TPUBAJIOI0 E€KOHOMIYHOIO KPHU3010, TiNepiH(IIAli€t0, MaJiHHAM pPIBHS >KUTTS
HaceneHHs. [lepexiqHuii nepiox BUSBUBCS JTOBTUM, a JTIFOAU — IICUXOJIOTIYHO JI0 IEOTO HE TOTOBUMH.
Takwuii nepioq popmye y cdepi criokuBaHHs cnenndiyni sBuma. CTBOPIOIOTHCS TUMYACOBI MOAETI
CIIOKMBAHHS, HANPUKJIAJA, CUTYyallli, KOJIM MpaliBHUKaM 3aBOJIB 3apIljiaTy BUJABAINA HE TPIIIMHU, a
MPOAYKIIEIO MiIPUEMCTBA.

CraHOBNICHHS HOBOI KYJIBTYPH CIIOKMBaHHS B YKpaiHi — MPOIIEC CKIATHHN 1 CyIepewInBU.
Moro 0CHOBOIO € TpH TONOBHI CKIaJ0Bi: Tpajamiii, GOpMyBaHHS HOBOi €KOHOMIUHOI i COIiaNbHO
peaNbHOCTI, €KCHAHCIA 3aX1IHOI KYJIbTYpHU. iX B3a€EMOIISA — MPOIEC OUTBIIO MIpOK CTUXIHHUH,
Xoya i Jiep»aBa, 1 TpOMaJICbKi opraizailii, 1 okpeMi TpOMaJsiHH JOKIAJAAI0Th MEBHUX 3YCUIb IS
TOTr0, adu CpsMYyBaTH L€l Mpolec y NoTpiOHe, 3 IXHBOro MOrsay, pycio [2].

Tpaauuii KynbTypH CIIOKMBaHHS — CKJIajgHe 1 OaraTopiBHeBe sBuule. Jleski 3 HHX
copMyBasIKcs 1€ B CTApOJIaBHI YacH 1 MPOJIOBXKYIOTh ICHYBaTH JoTenep (akTUYHO Y HE3MIHHOMY
BUTJIAAL. 3a3BUYail BOHM TOB'A3aHI 3 OCOOJMBOCTSMHM TreorpadiqHOTO IMOJIOKEHHS 1 KIiMaTy,
pEIri€ro, eTHIYHOK CBOEPIAHICTIO Tomio. Hampuknaa, s cepelHbOro rpoMajsHuHa YKpaiHu
Hablp MPOIYKTIB XapyyBaHHS Ta CTPaB MOBCAKJEHHOIO CIOXXHMBAHHS 3aJMIIAETHCS BiIHOCHO
CTaOUTPHUM TIPOTATOM OCTaHHIX AECATUIITh. OHOYACHO OJAT ICTOTHO 3MIHUBCS — HOTO TPauIliiiHI
(dbopMH BHKOPHCTOBYIOThCSI HaidacTimie (OJBKIOPHI KOJIEKTUBH, Xo4ya [esKli eNeMEeHTH U
OpHAaMEHTH BHKOPUCTOBYE CydacHa MoJa. ICTOpHYHO CTiMKi eleMEeHTH Tpajaullii MalTh SICKPaBO
BUPAXEHI pPErioHalbHI OCOOMMBOCTI. 3 MOINAAY iX HasBHOCTI JOCHTH IOMITHO DPO3PI3HAETHCA
MIChKa Ta CUIbChKA KYJIbTYpU CHOXUBaHHA. € I 1HIII 0COOIMBOCTI: CTaOUIbHI €1EeMEHTU KYJIbTYpU
CIPaBIIAIOTH CJIA0KUI BIUIMB Ha (opMyBaHHSA HOBOI peanbHOCTi. Habararo icTOTHIIIMN BIUIMB THX
TpauLLiii, KOTPi 3MiHIOIOTBCSA B HOBHX YMOBAX. VII€THCS TIPO €IEMEHTH KyIbTYPH CIIOXKHBAHHS, SKi
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chopmyBasiucss B ymoBax '"comianmizmy". Jleski 3 HHX MPOCTO 3HHUKAIOTh Pa3oM 3 IUIAHOBOIO
EKOHOMIKOIO 1 COIIaJICTUYHOIO CHCTEMOIO PO3MOALTY, 1HIII TPaHC(HOPMYIOTHCS, TPETI — 3a/1al0Th
CHPSMOBaHICTh Tporecam TpaHchopmariii. OCHOBOIO JUIsi HOBOT KyJIbTYpH CIOKMBaHHS CTa€ HOBA
€KOHOMIYHA peabHICTh [5].

[TomiTH4HI Ta €EKOHOMIYHI YMHHUKUA PeOPMYBaHHS 3YMOBIJIM HAIPSM Ta BU3HAYMIIA METY
CTaHOBJICHHSI HOBOi KYJIbTYpH CIIOKMBaHHs. SIK MIBUJAKO IIe BigOyAeThCs 1 AKoi ¢popMu HaOyzde s
KyJIbTypa — 0arato B YoMy 3ajJIeKHUTh BiJ JIoJChKOro (pakTopa. Kymyrouu Toii uu Toit ToBap, yromy
9y TOMY MarasWHi, y TOTO YU TOTO MPOJABIS, TPOMAJSHHU CHPHUSIOTH MPOIBITAHHIO OIHHUX
MIPOMHCIIOBUX YHM TOPTrOBUX KOMMaHi# 1 OaHKpyTCTBY iHImUX. I[IpoOiieMa BTOMY, HACKILJIBKH
CIIOYKMBaYl 37aTHI JiSITH CAMOCTIITHO, BIJIIOBITHO JI0 CBOiX BIACHUX 1HTEpECiB [6].

Jlnis pi3HUX, y IIEpILy Yepry BIKOBUX, IPYI HACENEHHS BUPIIICHHS I[bOTO MUTAHHS Ma€ MEBHI
ocobimBoCTi. IS cepeaHbOro i JITHHOTO BiKy, TOOTO JUIA JIIOJEH, IO CcgopMyBamucs sK
0COOHMCTOCTI 3a YaciB coliaii3zMy, Iie mpodieMa OCBOEHHS HOBOTO CBITY, afanTallii 10 HOBUX YMOB
xutTsA. CTapa cucremMa HOPM Ta I[IHHOCTEW BXKe 37aja CBOI MO3MIIi, a HOBAa e HE OCTATOYHO
chopmoBana. IlonepenHiii 1OCBiI HE rapaHTye YCIXy: iHOAI BIH HEMOTPIOHUH, a 1HOAI W MPOCTO
IKiBHiA. MOKJIMBOCTI JIOACH OyMaTd 1 MiSTH TO-HOBOMY B HOBHUX MHTTEBHX CHTYAIisiX
00yMOBJIEH1 KOMILIEKCOM IIPUYHUH:

1) TOTOBHICTB 110 3MiH (CXHWJIBHICTB 10 HOBaTOPCTBA). BoHa mMoB's13aHa 3 AMHAMIKOIO TOTO CBITY,
y sikomy Oyna copMoBaHa 0cOOUCTICTh. PasiHChKa MEHTANIbHICTh HAPOUIIACA B COLIIYMi, Y IKOMY
CTaOUIbHICTh BH3HABAJacs K OJHA 3 TOJOBHHMX ILIHHOCTEH iCHyBaHHsS JIOIWHH. "BreBHEHICTH y
3aBTpamiHboMy 1H1", "comiampHuit ontuMmizmM" cdopmyBanu (yTypodobito — cTpax mnepen
MaiOyTHIM;

2) COPOMOKHICTh CIpUHAMATH HOBE, IO MOB'SI3aHA 3 TPUBATICTIO 3MiH. SIKIIO Yac aKTHUBHUX
pedopM He TepeBHUIIy€e KUTBKOX POKIB, a MOTIM HACTYIIA€ MepioJl HOBOI1 CTaOUIBHOCTI, TO 3AaTHICTh
710 TICUXOJIOT1YHOI aanTaiii y O1IbIIOCTI JIF0JIel a€ 3MOTY MPUCTOCYBATHUCS O HOBOI PEaIbHOCTI.
SKmo 3MiHM TPOAOBKYIOTHCS 3aHAJITO JOBrO, TO BHUIPAIBOBYIOTHCS MPUHAOMH BIKUBAHHS Y
cuTyanii HeBu3HaueHocTi. OHAK THUX, XTO 3JaTHUM BiAuyBaTH ceOe B HOBHUX yMOBax "dk puba y
BOJi", 30BCIM Hebararo;

3) inauBigyanbHi ocoOmuBOCTI 1 crneuudika BuUAy AisIbHOCTI ocobuctocTi. Crocid KUTTA
MIEBHOT YaCTHHH TPOMAJISTH HAIIOI KpaiHU 3a Mepioj] YMCICHHUX pe(opM MPHUHIUIIOBO HE 3MIHUBCS
(Ti cami poboTta, (popMa orIaTH mparii, KOJo CIIIKYBaHHS). iM HAWTSKUE PUCTOCYBATUCS 1O HOBUX
YMOB JKUTTSl 1 BOHM HaWOUIbII 3aliexHl Bl AepkaBu. Hampuxmnan, ¢axoBa AisUIbHICTh BUMTENS Ta
foro comianeHuil ctaryc 3apa3 i 15-20 pokiB TOMY iCTOTHO HE BiAPi3HAIOTHCS, MPOTE PO3MIp
3apIUiaTd Ta PETyJIAPHICTH 1i BUIUIATH 3MIHWIKMCS HE B Kpamui Oik. [HIma yacTuHa HaceneHHs
BUSBHJIACS, 32 0COOMCTUM Oa)kaHHSIM YU BUMYIIEHO, BTSITHYTOIO Y HOBI BUIU JismbHOCTI. Li moau
MEepIIMMHU HAaOYIH JTOCBIAY XKUTTS Yy CUCTEMI pPUHKOBOT €KOHOMIKH. IXHIN crioci0 MUCIIEHHS 1 popMu
CHOKMBYOI TOBEAIHKU B)K€ BIANOBIIAIOTH PUHKOBUM 3pa3kaM. Haiibinblna yacTWHA HaceleHHS
nepe0yBae MK JBOMa MOJIOCAMU: iX KyJbTypa CIOKUBAHHS — 1€ PI3HOMAaHITHI BapiaHTH MEPEXOAY
BiJl onHi€el cuctemu Ao iHIIOI [1].0Tke, MapKkyBaHHS BIUITMBAE Ha HAIly KyJIbTYpy CIOKHMBAaHHS Ta
CTUMYJIIOE JI0 BIANOBIJAIBHOIO BUOOPY MPOIYKTIB XapUyBaHHS.
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AHAJITUYHI JOCJIIUKEHHA ITPOLOECY IMTOAPIBHEHHSA B BICEPHUX MJUIMHAX

Beryn. IlpoBeaeHi aHamiTH4YHI JOCHIDKEHHS 3 METOIO BHBYCHHS OCOOJIMBOCTEH MpOIECY
HAQ/ITOHKOTO TOAPIOHEHHS MPOIYKTIB (hapMaleBTUYHUX Ta KOCMETHYHHX 3ac00iB y OicepHHX
MIIMHAX.

Marepiajun Ta MeTOAU. AHATITHYHI JOCTI/KEHHS TPOBEJCHI Ha OCHOBI aHAJI3y CydacHUX
HAYKOBUX JIITEpaTypHUX JKEPEI.

PesyabTaTn Ta o00ropopednsi. OCHOBHE TIHUTaHHS TEOpid TMOAPIOHEHHS TONIATAE Y
BCTAHOBJICHHI 3B'A3Ky MDK BHUTpaTaMH CHEprii 1 BEJIMYMHHM OJIep)KaHOi moBepxHi. s omumcy
MPOIIECIB MOAPIOHEHHS BUKOPUCTOBYIOTHCS Pi3HI TMOTE3U €HEPTETUYHOI OIIIHKH, SKi BUPAKAIOTHCS
PIBHSIHHSIM €HEprii:

Kdx
X" ! (l)
ne: E - eHepris, x - po3Mip 4acTok, K - koeiieHT hopMH YaCTHHOK.

Y teopii po3paxyHKy BHTpaT e€Heprii Ha MOApPIOHEHHS HANOUIBII BiOMI METO[IH,
3anponoHoBani Pirrinrepom, Kupmiues i Kikom, bongom 1 Pebunnepom, PynnksicTom.

XonmHa 3 rinoTe3 He 3HANIIIA MPAKTUYHOTO 3aCTOCYBAaHHS, TOMY III0 BOHH BPaXOBYIOTh TUTbKU
TreOMETPUYHI PO3MIpU MOAPIOHIOIOTH YACTMHOK 1 XapaKTepUCTUKU MaTepially, He3BaKalouu Ha
coci6 1 ymoBHM moxapiOHeHHs. Lle ycKiIagHIOE BHKOPHCTAaHHS BiIOMHX METOJIB MJJISi OMUCY
peasibHUX MpolieciB MoApiOHEeHHS. Martepiall CKIaJaeThCsl 3 YaCTUHOK PI3HOTO PO3MIpy, 1 KOXKHA
YaCTUHKA MOAPIOHIOETHCS 32 CBOIMH «0e3J1U4I0 3aKOHIBY.

[Ipy nocsrHeHHI NEBHOI BEIMYMHU PO3MIPY YAaCTOK MPOAYKTY CIOCTEPIraeThCs IMiJBUILEHHS
€HePrOEMHOCTI MJIMHIB. MIIIHICTh YacCTWHOK 1 BTpaTa €Heprii Ha MOApIOHEHHS 30UIbLIYETHCS 3i
3MEHILIEHHSM pO3Mipy YacTHMHOK. TaKUM YHWHOM, TpU TOHKOMY TMOJpiOHEHHI IHTEHCHUBHICTb
YTBOPEHHSI HOBOI IOBEpXHI NPSAMO MPONOPIIiifHAa CIIOXUBAaHIA €Heprii 1 3HIKYETbCS MpPH
JOCSITHEHH1 KPUTUYHOI BETMYUHH KPYITHOCTI.

He icnye pi3HuIi Mix nporecamu npyxHoi aedopMmallii 1 pydHyBaHHS 3 TOUKU 30pY YTBOPEHHS
HOBOI moBepxHi. [Iporec pyiiHyBaHHS MOXKHa pO3IJISAATH SIK HACTIJIOK MEpPEeHANpYKEeHHS Tija, a
BEJIMYMHY HOBOCTBOPEHOI MMOBEPXHI BBAXKATH MPOTOPLIHHOIO BETMUYNHOIO €HEPTii MepeHanpyK eHHs
Ha BIAMIHY BiJ eHeprii npyxHux naedopmauii. lle nae MOXIHMBICTD poO3IJIsIaTH HpOILEC
NMOJpIOHEHHsS $K €IMHE IJIe 1 B TOW JK€ 4Yac BU3HAYaTH OKPEMO MpYXKHY AepopMariiio 1
6e3nocepelHbO MOAPIOHEHHS - YTBOpEHHS HOBOI moBepxHi. O1xe, mo0 niasumutu KK/ nponecy
NoJIpiOHEHHS CIT1JT IO MOXKJIMBOCTI PYHHYBATH T1J10 3 MAKCUMaJIbHUM IEpEHANpyKEHHSM.

[Ipouiec aedopmaiiii peaTbHOTO TBEPIOTO Tijia 3BOAUTHCS 10 30UTBIIEHHS PO3MIPIB 1 KUTBKOCTI
nedexti. [Ipy qocarHeHH] MEBHOI MITFHOCTI AeEKTIB B Tl BUHUKAE TPIIIUHA 3 PO3MipaMH, II0
MEPEBUILYIOTh KpUTUYHUN. Jlalti 3pocTaHHs TPIILIMHYU MIPOTIKAE MUMOBUIBHO 1 T1J0 pyHHY€eThCs. Lle
SBUIIE SBJISIE COOOI0 BTPATy MIIHOCTI CTiMKOCTI. SIKIO TiTy MepeiaTH eHepriio, L0 MepeBUILye
TPaHUYHY EHEprilo MpYyKHUX nAedopmaliiif, BOHO 3pYHHYEThCS 3 YTBOPEHHSM HOBOI INOBEPXHI,
BEJIMYMHA K01 BUSBISETHCS MPONOPLIHHOI0 HAJUIUIIKY €Heprii, mepeaaHoi Tiy.

[TuTomMa moBepXHA Marepiayly 1 BiJIbHA €HEPrisi CUCTEMH 30UIbIIYETHCS B Mipy 30UIbIIEHHS
CTyNeHs JAUCIEpCHOCTI. BinbHa eHepris cucTteMH MOXe MHMOBOJII 3MeHIIaTbcs abo depes
YKPYITHEHHSI YaCTHMHOK, abo uepe3 aacopOIiiiHi mpoliecu, sKi MPOXOJATh HAa MOBEPXHI PO3JALIY
¢a3. Haii6inbi nerko ancopOyroThes Ha TOBEPXHI MOBEPXHEBO-aKTUBHI PEYOBUHM, K1 3MEHIIYIOTh
TBEP/IICTh MaTepiajia 3a paXyHOK MEPENIKOAN 3MUKAHHIO TPIIIUH 1 BIIANSAI0OUYA YTBOPEHI YaCTUHKH
OJUH BiJ OJHOrO IIApOM aJcopOOBaHMX Ha iX MOBepXHI Mouiekyl. Lle akTyanbHO mpH
OaraTocTaJiiiHOMY MOJPiOHEHH.

Hanronke moapiOHeHHS He MOke OyTH MpoBeneHo 0e3 aacopOiii B moBepxHi po3ainy ¢asz. Y
Tomy Mokpe no/ipiOHeHHs 3a0e31euye OUIbII TOHKE 1 PIBHOMIpHE MOAPIOHEHHS, HI’K CyXUi OMe.

dE = -
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Ha mpomec ToHkoro moapiOHeHHs B OiCepHMX MJIMHAX BIUIMBAE O3y (PakTOpiB: MEXaHIYHA
SHepris, MUTOME CIOXHMBAHHS €HEprii, eHeprisl 31TKHEeHb TUI, [0 MENIOTh, KUIBKICTh €(eKTUBHUX
3ITKHEHb TiJI, [0 MEOTh 3 MPOAYKTOM, a TaKOX 4ac rnepeOyBaHHS YacTHHOK B MiuHi. Kpim Toro,
npu nojapiOHeHHI BiaOyBaeThCs AecopOLis 3aIMIIKIB Ta3y i piAMHU 3 TOBEPXHI PEYOBUHH, SKE
MOAPIOHIOETHCS, B PE3YJIbTATI YOTO 3MIHIOETHCS TUIOIIA TTOBEPXHI TBEP01 pECUOBUHHU.

[TuTomMe CHOXUBaHHS C€HEPrii - 1€ BEIMYMHA, SKA BU3HAYAETHCS SIK CITIBBIIHOIICHHS
MEXaHIYHOT €Heprii, 1o MepeAacThCcs B CYCIEH3110, 1 00'eMHOI a00 MacOBOi BUTPATH CYCIICH31T JJIs
0e3nepepBHOro ab0 IMUPKYIAIIHHOTO croco0iB nmoapiOHeHHs. [l mepioAMYHOr0 CIOCO0y MUTOME
CIOKMBaHHS €Heprii BU3HAYA€TbCA BUXOJAYM 3 TPUBAJIOCTI MpPOLECY AMCIEpPryBaHHS 1 mepenadi
MeXaHI4HO1 eHeprii B cucreMy. sl KOKHOTO MPOAYKTY IMPOLEC MOAPIOHEHHS 3aJIeKHUTh B MEPITY
Yepry BiJl CIIOKUBAHOI MUTOMOI eHeprii, mo Oymno qoeaeHo Lllteepom 1 Baiitom.

[Tix enepriero 3iTKHEHb TiJ, II0 TOAPBIFOHIOIOTHCS, MAETHCS HAa YBa3i iX KIHETUYHA €HEpris, gKa
MepeaacThCcsl B CUCTEMI Bl MEIIOYOTO Tijla 10 CyCHeH3ii, ska moapioHoeThes. KiHeTnuHa enepris
BU3HAYAECTHCA MACOI0 1 MIBUAKICTIO T1JI, IO METIOTH.

IcHye mnpsiMa 3aJeXHICTP MIDK KIHETHYHOIO €HEpPri€l0 TiJ, M0 MEJIITh, KUIBKICTIO iX
epeKTUBHUX 3ITKHEHb 1 THMTOMHUM CIIO)KHBAHHSIM EHEprii i JIOCSITHEHHS IOCTaBJICHOTO
pe3ynbraty. EGQeKkTUBHICTh KOHTAKTy € pe3yJbTaTHMBHHUM, SIKIIO KiHETHYHA €Hepris 1 eHepris Bia
3ITKHEHHS IEPEBUIIYIOTh CHEPTil0 pyHHYBaHHS a00 €HEpriro 3B'A3Ky TakK, IO BiIOYBAETHCS MPOILEC
noapioHenHs. O HaK SKIIO €Hepris 3aTKHYTHX TUT OyJe mepeBullyBaTu ii HoTpedu, TO HaATHUIIOK
MIEPETBOPIOETHCS B TETLIO.

Y mporieci noApiOHEHHs 3MIHIOIOTHCS BIACTHUBOCTI CYCIIEH31i: MpU MOCTIHHINA 4acTOTi 00epTiB
poTopa 3MIHIOETHCS 11 B'SI3KICTh, BHACIIIOK YOTO 3MIHIOETHCS TIOTYXKHICTD - TIPY 3HM)KEHHI B'SI3KOCTI
MOTY)XHICTh TMaja€e, a Npu 30UIbIIEHHI B'A3KOCTI MOTYXHICTh 3pocTae. [Ipy iHTeHCHBHOMY
OXOJIOJDKEHHI CHCTEMH BEIMYMHA TIOTY)KHOCTI WIJBHIIYETHCA, a IPH MEHII IHTCHCUBHOMY
oxonomkeHH1 majgae. Kpim Toro, Haibiiba cTymiHb NoApiOHEHHs BiIOyBa€eThCA Ha MOYATKY Yacy
po6oTH OicepHOro MIIMHA, B MOJATBIIOMY MOAPIOHEHHS MPAKTHYHO HE CIIOCTEPIraeThCs.

B3aemozanexHicTb MDK €HEPreTMYHUMH Ta YacOBUMHU IapamMeTpaMu  JO3BOJIAIOTH
ONITUMI3yBaTH 1 MOJIMIIUTH MpPOIEeC AUCHEPryBaHHSA. MokHA 30UIBIINTH TPUBATICTH MPOLECY JI0
TUX TMip, MOKU He Oyae MAOCATHYTUH 3amgaHuii pe3ynbraT. [loTyXHICTh 30UIBIIYETHCA MPH
30UTBIICHH] YHcTa 00epTiB, TOKPAIIYIOUX Pe3yNIbTaT JUCTIEPTyBaHHS.

BucHoBok. Bci HasBHI TinmoTe3d BpaxOBYIOTh TIJIbKM T€OMETPUYHI PO3MIpHU HOJPIOHIOIOTH
YaCTUHOK 1 XapaKTepUCTUKHN MaTepialy, He3BaKalouu Ha crnoci0 1 ymoBH nojipioHenHs. Kpim toro,
TOHKE Ta HAATOHKE MOJPIOHEHHS SBJISETHCS BHCOKOCHEPreTUYHMM IPOLIECOM, Ta HE MOXe OyTH
MIPOBEICHO 0e3 TUCTIePTYI0YOTO CepPEIOBHIIIA.
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YAOCKOHAJIEHHA OBJIAJHAHHSA BAKYYMHOI'O CYIIIHHA AMITYJI JJIAA
3ABE3INIEYEHHSA PECYPCOOIIAJHOCTI TA EHEPTTOE®EKTUBHOCTI IPOLHECY

Beryn. B ¢dapmaneBTHuHI MPOMHUCIOBOCTI OJHUM 13 “BY3BKHX MICIh~ TEXHOJOTIYHOTO
YCTaTKyBaHHA € CyLIMJIbHE OOJaJHaHHsA, K€ MOTpeOye yIOCKOHAIEHHS 3 METOI0 3a0e3NedyeHHs
MIBUIICHHAS MPOJIYKTUBHOCTI, HAAIMHOCTI pOOOTH 1 MiABHINEHHS SKOCTI KIHIIEBOI MPOAYKIIiiTa
PECYpPCOOIATHOCTI Ta €HEProehEeKTUBHOCTI MPOIIECY.

Marepianun i meroau. [lns BCTaHOBJICHHS HAHOUIbII €()EKTUBHUX MUIAXIB MOJINIICHHS
eHeproe()eKTUBHOCTI TPOIIECY CYIIIHHS aMITyJl, HEOOX1JIHO MpOaHalli3yBaTH ICHYIOYl CIIOCOOM Ta
METOAM CYLIIHHS Ta Cy4acHe 00JaJiHaHHS, SIKE ISl IIbOTO BUKOPUCTOBYETHCS.

Ha ocHOBi aHami3y BITYM3HSIHUX Ta 3aKOPJOHHUX AHAJIOTIB OYJ0 BHSBIECHO HEIOCKOHAJICTH
CHCTEM HarpiBaHHS Ta MiATOTOBJICHHS MOBITPS B CYIIWIBHUX anaparax. BoHH € HeI0OCKOHATUMH Ta
MalOTh PAJl CYTTEBHX HEIOJIKIB, fKI MPHU3BOASTH A0 TPUBAIOrO MEpiOAY CYIIIHHA ammyil Ta
HESKICHOI ITIZATOTOBKHY TOBITPSI, IKE ITOBUHHO BiAmoBinaTu Bumoram GMP.

PesyabraTn. CydacHi yMOBH, B SKHX (YHKI[IOHYIOTh HiANpPUEMCTBA (PapManeBTUYHOI
MPOMHCIIOBOCTI: 30UIbIICHHST MOTped B MPOAYKIII Ii€l Tamy3i, HEOOXiJHICTH MOCTIHHOTO
MTOHOBJICHHS] aCOPTUMEHTY, TOTPEOYIOTh BIAMOBITHOI MaTepiaibHO-TEXHIYHOI 0a3u Ta palioHaIbHOI
CUCTEMH 1I BUKOPUCTAHHS.

TpyaHori, ski BUHUKAaIOTh MPH CHOpoOi BUpIMIEHHS Mi€i mpobieMu B (apmareBTHUUHIM
MPOMHCIIOBOCTi, Oararo B YOMYy CXOXI Ha Ti, fKi BHHHKAIOTh B IHIIMX Taly3sX Xap4yoBOi
ITPOMHMCIIOBOCTI.

JlocBig mepenoBHX 3axiTHUX KpaiH MOKa3ye, IO MOJOJIATH TEXHIYHY NpoOIeMy IiIIpHEMCTB
MO’KHA 3a JIONIOMOT'OI0 3MIILIEHHs aKIIEHTIB 3 BBOJY HOBOI TEXHIKM Ha 3aMiHY Ta IIOHOBJIEHHS BXeE
airodoro oOJaaHAHHS, IIIBUIICHHS YacTUH BHOYTTS B BapTOCTI BIPOBAHKYEMHX OCHOBHHUX
BUPOOHUYMX (HOH/IIB.

BrpoBapkeHHsT HOBOi TeXHIKM TMOTpeOye HOBHX BUPOOHWYMX IUIONI, MPOBEICHHS 3HAYHHX
Oy/iBETbHO-PEMOHTHUX POOIT, B pe3yiabTaTi 4yoro 30UIbLIYETbCS BapTICTh MACHBHOI YaCTHHU
OCHOBHUX BUPOOHWYMX (HOH/IB.

[ToHoBeHHsT a00 yIOCKOHAJNEHHS OOJIaHAHHS J103BOJISIE MAaKCUMAJIbHO BHMKOPHCTOBYBATH
OyAiBIIl Ta CIOPYIU, CKOPOTUTH J10 MIHIMYMY OyIiBHUIITBO HOBUX IPH OJJHOYACHOMY HApOIyBaHH1
TEXHIYHOI OCHAIEHOCTI Ta BUPOOHNYOI MOTYXHOCTI ICHYFOUHX IMiJIPUEMCTB.

BakyymHe cymriHHS aMITya TpW3Ha4yeHe Ui CYIIIHHA aMmyji B KaceTax IiJ BaKyyMoM 3
MICIIEBUM IMiJIrpiBaHHsIM. YJIOCKOHAJEHHs IOJISirae B BUSBJICHHI HEAONIKIB y poOOTI amapary
BAaKyyMHOI'O CYIIIHHSI aMITyJl: HalOLIbIl XapaKTepHUX HECIPaBHOCTEH Ta aHalli3 poOOTH BY3IIB
armapary 3 METOI0 1X YCyHEHHs.

[Ticnss perenpHOTO MAOCTIDKEHHS Ta OTJsAy OOJagHAHHA BaKyyMHOTO CYIIIHHS aMITyJ
BUSIBWIMCH HACTYIHI HEJOMIKH: MHiJ Yac poOOTH amapaTy BiJI0OYBaeTbcs HETOUHE BCTaHOBJIECHHS
KaceTH 3 aMITyJlaMi Ha HallpsMHI, a OT)K€ HETOYHE IOTAJaHHs TePMETHYHOI KPHUIIKH arapaTty Ha
KaceTy, MiJ yac npouecy cyuriHHs. lle BUKIMKae 3ymMHKY amapaTy Ta IMOLIKO/KEHHS aMIyl, a
MOXUTHBO 1 KaceTu. [Ipoctiit amapaty BigOyBaeTbes puOIM3HO Bia 3 10 8 XB; BUXiA 3 JIaay By3Ja
HarpiBaHHi. B pe3ynbraTi 4oro BinOyBaeThbcs IMOBHA 3YNMHMHKA arapary BaKyyMHOTO CYIIIHHS
amnyd. [Tpoctiit npubnuzno 10 roaus. 3ynuHse€ThCs BCs JiHIA 1 BeCh TeXHOJOTTYHMM nporec. Lleit
HEIOJIIK € OUThbIl HaMBaXJIMBIIIMM Ta CYTTeBUM. Uepe3 BUXOAY 3 Jaly By3ja HarpiBaHHS,
MPOJYKTUBHICTH anapary BaKyyBHOI CYILIKH aMITyJl 3MEHIIY€EThCS, @ TAKOXK BCI€T JTIHIT BUUIOMY

ToMy B SKOCTI YIOCKOHAQJEHHS TPOLECY CYIIIHHS amIlyJl 3alpOolOHOBAaHO BCTaHOBUTH
CTepWIbHUM (IIBTP Ha MOJAAYl MOBITPS B CYIIWIbHY Kamepy, A€ BiIOYBae€TbCs MPOIEC CYLIIHHS.
Bin 3axuiiae Bijg momagaHHs MIKpPOOPraHi3MiB Ta Pi3HMX JOMILIOK B CepeluHy amapary. Takox
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po3poOUTH HAIWHY CHCTEMY By3Ja HarpiBaHHsS, sKa 3aKIIOYA€ThCsl B 30UTBHIICHHI IO
HarpiBaHHS IUISIXOM BCTAHOBIJICHHS peOep Ha TeHaX Ta il KOHCTPYKTUBHOTO O(OPMIICHHS.

BripoBaikeHHsI Y BUPOOHUIITBO JTO3BOJIUTH MOBHICTIO KOHTPOJIIOBATH CTEPUIIBHICTH MOBITPS,
SKe TMOTIaJ]a€ B CYIIUIIbHY KamMepy, sSIK TOro BuMaraioTh cranaaptu GMP.

BucHoBku. MoxHa CTBep/DKYBaTH, IO OCHOBHUMH IIISXaMH JJs BHUPIIICHHS NUTaHHS
EHEepProeeKTUBHOCTI Ta PECYPCOOIIATHOCT] MPOLECYCYIIIHHS aMITyJl € BCTAHOBJICHHS CTEPUIIBHOTO
¢dinpTpa. g HOro BUTOTOBJICHHS 3aCTOCOBaHI CTAaHIAPTHI BHPOOM, YHI(IKOBaHI CKiIaaalibHI
onuHUI Ta netami 3rigHo crasaapty JCTY. OCHOBHUM TE€XHIKO-€KOHOMIYHHUM PE3YJIbTATOM IHOTO
YAOCKOHAJICHHsI, OyAe 3all0BOJICHHS TMOTpeO MIANPUEMCTB (apMameBTUYHOI MPOMHUCIOBOCTI
VYkpainu B amaparax BaKyyMHOTO CYLIIHHS aMIyJjl 0e3 BUTpaT 3aliBUX KOIITIB ISl 3aKyMiBIi HOro
3aKOPAOHOM.

YK 615.014.2
KoBaasos O.B., k.1.H., [Ipucuabko €.B.
Hayionanonuii ynisepcumem xapuoeux mexnonoeiu (HVYXT), m. Kuis, Yxpaina

METOY OYMIIEHHS BOIM JUIS TH’CKIIMHAX PO3UYNHIB

B sKocTi pPO3YMHHHMKIB JKAPCHKUX PEYOBHMH IIPH OTPHMaHHI 1H €KI[IHHUX PO3YUHIB
3aCTOCOBYIOTh BOJy JUIS 1H €KIIH, 130TOHIYHI PO3YMHU ICSIKUX JIKAPCHKUX PEYOBUH 1 HEBOJHI
PO3UMHM [TPUPOJHOIO, CHHTETUYHOT'O 1 HAIIIBCUHTETUYHOT'O MOXOKEHHS.

Jlo po3umHIB Tpen’sIBISIOTh HACTYIHI BUMOTH: BHCOKAa pPO3YMHHA 3/IaTHICTh, HEOOXiaHa
XiMiYHa 4YHCTOTa, (apMakoioriyHa IHAU(GEPEHTHICTh, XIMIYHA CYMICHICTH 3 JIKapChKUMHU
pedoBHHAMU, TOOTO BiJICYTHICTh XiMiYHOI B3a€MO/Ii1, CTIHKICTh MPH 30epiraHHi, JOCTYIHICTD B IliHI.

Bona — HaiiOuabI pO3MOBCIOKEHUH PO3YMHHUK JJI HMapeHTESPHUX IpenapariB, caMuit
3py4YHHIA 3 (i310JOTIYHOT TOUKH 30PY, OCKIJIBKU SBISIETHCS B KUIBKICHOMY BiJIHOIICHHI TOJIOBHOIO
CKJIaJJOBOI0 YAaCTUHOIO BCIX CEKpETIB OpraHi3My Ta OJHOYAaCHO OCHOBHUM areHToM, ILO
TPAHCIOPTYE MOKUBHI pEYOBUHU Ta IPOAYKTH OOMIHY PEYOBHH B OpraHi3MI.

Mikpo0i0oNOTriYHUM OYMIIEHHSIM BOAM JJISl IPUTOTYBAaHHS 1H €KIIMHUX PO3UMHIB 3aiimManucs
e Y paJsHChKI Yacu , KoJid (hapMaleBTUUHa Taly3b Oysa Juiie Ha cTafli po3BUTKY. ChOTOIHI 11e
MUTAHHA JOCUTh aKTyaJbHE OCKUIBKH JUIS apaHTepallbHUX MpernapariB NoTpiOHa JIy’Ke YuCTa BOJa,
B SIKIM BIJICYTHI MIKpOOPTaHI3MH 1 €HAOTOKCHHH. I[IpoaHamizyeMo MOCHIPKEHHsS BUYEHHX, 11100
I[bOTO TUTAHHS.

3a nanumu BI3 B HecTepunbHUX JIKapchbKHUX 3aco0ax (Miryskax, Karcylax, rpaHysiax,
Ma3sixX, CYMNMO3ITOpisAX, pO3UMHAX, HACTOWKAX, aepo30JIsIX Ta 1H.) HaiuacTille BUSABISUIM HACTYIHI
mikpoopranizmu: Escherichiacoli, Salmonella, Enterobacter, Proteus, Citrobacter, Klebsiella,
Pseudomonasaeruginosa, Staphylococcusaureus, Micrococcus, Bacillussubtilis, Bacilluscereus,
TUTICHEBI 1 IPLKIKOB1 rprOu.

VY psaai BumajakiB MikpoOHa 3a0pyAHEHICTh BUSBISJIACH 1 y MpenapariB, JO CKIany SKHX
BXOJIMJIMAHTUOI0TUKH 1 KOHCepBaHTH. Haituacriie B HUX BusBIsUIM Paeruginosa, ciopoyTBOpIOOUl
6akTepii 1 MIKPOMILIETH.

OOmmpHui (aKTUUHUN MaTepiad TOCIY)XHB ITiJICTAaBOI0 Il MOCTAHOBKUIMTAHHS TIPO
HEOOXITHICTh O0O0OB'A3KOBOr0 MikpoOionoriyHoro KoHTpoisto sikocti HJIC 1 BcTaHoBieHHS
JOMTYCTUMHX HOPM KIJIbKICHOTO 1 SIKICHOTO CKJIaJly MIKpOO10TH MEAMYHUX MpernapaTiB.

Crain 3a3HauMTH, MO Aedki 3apyOikHi (apmaneBTHUHI (ipMH TOYadu BBOAUTH O(]iikHI
HOPMAaTHBHU MIKpOO10JIOTIYHOT YMCTOTH 110 BUMycKatoThcsi HuMu HJIC, He yekaroun BBEACHHS IHX
HOpM Yy (apmakomnei. lle B mepury depry BenuMKi IIBEHIApChKI KOMIaHIi, JA€SKi YropchbKi
nignpueMcTBa 1 komnanii CIIIA. 3rinHo 3araibHONPUNHATIN ysIB1 JIKapChKi MpernapaTH He MOBHUHHI
MICTUTH naToreHHi Oakrepii. [IpoTre mpoBoAUTH MIKpOOIOJIOTIUHUM aHali3, 10 OXOIUIIOE BC1 BUIU
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MaTOTCeHHUX MIKPOOPTaHi3MiB, aOCONIOTHO HEpeaJbHO B yMOBaX BHUpOOHWYOI jabopartopii. Tomy
MiKpOOI1OJIOTIYHUI KOHTPOJIb OOMEXKYEThCS JIMIIE JEKUIbKOMAa BUAAMHU OakTepidd, B MEpILy 4epry
THUMH, SKi MOXYTh BHUKIHUKATH IHTOKCHKAII Y XBOpPOTO, ab0 NPHCYTHICTh SKHX € O3HAKOI
HE33JI0BUIBHUX CaHITApPHO-TIri€HIYHMX YMOB BUPOOHHIITBA.

[Ipu anaimizi mpemapariB, 10 BXKUBAIOTHCS, HAHOUIBII BKJIMBUMH MIKpPOOpraHi3MaMH, Ha
HasIBHICTh SIKMX MOBHMHHE IPOBOJMTHUCS BHIIPOOYBaHHS, € OakTepii cimeiictBa Enterobacteriaceae,
MPEACTABHUKH KOO MOXKYTh BHKJIMKATH 1H(EKINI0 ad0 Xap4yoBe OTPYEHHS, a00 € 1HIAMKATOPAMH
¢exanpHOTO 3a0pyAHEHHs. BunpoOyBanHs Ha HasBHICTH OakTepiil cimeiicTBa Enterobacteriaceae B
[IJIOMYy B OKPEMHX TEBHUX BHIMAJKaX MOXE OyTH JOIMOBHEHO CHENU(MIYHUM JOCTIIHKCHHSIM Ha
Escherichiacoli abo Salmonella (ms mpenapatiB 3 TBapUHHOT CHPOBHHHM), a TAaKOXK Ha HAasSBHICTh
P.aeruginosa abo Staphylococcusaureus.

VY mpenaparax A MICIEBOTO BXXKHBAHHS CIiJl MOOOKOBATHCS OAKTEpild, MO0 BUKIUKAIOTH
JoKanpHy iH(DEKIio, B mepiry depry S.aureus i P.aeruginosa. BusiBieHHst KMIIKOBUX OakTepiil B
X JIIKAPCHKUX 3ac00aX TaK0X HEOOXIHE JIIs OI[IHKHM CaHITAPHOTO CTaHy BUPOOHUIITBA.

Ho xiams 60-x pp. XX CTONITTA HaMITHJIHACA JBa MiAXOAW 10 BCTAHOBJICHHS HOPM.
Opurinansauii mpuHIMI MikpooionoriyHoi oninku HJIC, 3anpononoBanwmii B IlIBenii B 1968 p.,
OTpUMaB Ha3By «3arajpHa KUIBKICTh Oaktepiit». [lpu BuBYEHHI BHPOOHHMUYOI TIri€HW Ha
MiANPUEMCTBAX, IO BUITYCKAIOTh JIIKAPCHKI 3aco0u, Oyina BCTAHOBIEHA MpsMa KOPEJMis MiX
CaHITAapHUMHU YMOBaMHM BHUPOOHUIITBA 1 MIKPOOHOIO 3a0pYAHEHICTIO TOTOBOi mMpoAaykKii. 3a
XOPOIIMX CaHITAPHO-TITI€EHIYHUX YMOB 3arajbHe 4YHCIO MikpoopraHiamiB Bl T abo B 1 wmi
npemnapary, sik IpaBuio, He nepesuiysaino 100.

[Ipy oMy B mepeBakHiM OUIBIIOCTI BUIAAKIB Oyia BiACYTHS MaTOreHHa MiKpoOioTa.
Sxuio yucno mikpoopranizmis B 1 r HJIC nepeBumtyBano 10, mpoBoauinu 101aTKOBUH KOHTPOJIb Ha
HasIBHICTh NTATOT€HHUX OakTepiii: eHTepobakTepiii, P.aeruginosa, S.aureus i iu.

TakuM 4YMHOM OJHHMM 3 TMOKA3HUKIB SIKOCTiI Jikapcbkoro 3aco0y (JIC) e piBens iforo
MikpoOHOi uuctoTH. Ilo 1mpoMy mokasumky Bci JI3 nmimsaTe Ha ABI Kareropii: CTepHIbHI i
HecTepuUibHUE. CTEpWIBHUMHM Ha3UBalOTh IpenapaTH, B SKUX BIINOBiIHO A0 BUMOr ['®Y He
JOMYCKAETHCSI BMICT KHUTTE3ATHUX KIIITOK MiKpoopraHi3MiB. Hecrepunsaumu Ha3uBawoTh Taki JIC,
B SIKUX JIOIYCKA€THCS BMICT JKMBHX MIKPOOPIaHi3MOB, KUIBKICTh 1 SKICHHM CKJIaJ SKUX 3aJIEKUTh
BiJl BUTJISILY 1 IPU3HAYEHHATIPOAYKIIIT 1 HOPMY€ETHCS BIIMTOBITHOIO TOKYMEHTAIII€IO.

Bony y BUpOOHUITBI JTIKapChKUX PEYOBUH BUKOPUCTOBYIOTH SIK OCHOBHHUH 1 JTOTIOMIKHUIN
Matepiai. Boja € KOMIIOHEHTOM JKHBHJIBHHX CEpPEIOBMIN i TFOTOBHX JiKapchKuX Qopm. i
BUKOPUCTOBYIOTh B TEXHOJIOTii BHUIUIEHHA 1 ouumieHHs bBAB, nns caHiTapHO! MiATOTOBKU
MPUMIILEHD 1 YCTaTKYBaHHSI, a TAKOX JJIs1 IPUTOTYBAaHHS PO3UMHIB J1€31H(QEKTAHTIB 1 aHTUCEITHKIB.
VY TEeXHOJOTIYHMX MpoLecax BUKOPUCTOBYIOTh MUTHY BOJAY 3 LIEHTPAIbHUX CUCTEM I'OCHOJapChKO-
MUTHOTO BOJIOTIOCTaYaHHS 1 OYHWIIEHY BOAY, IO OTPUMYEThCS Ha BHUPOOHHIITBI METOIAAMHU
JUCTUIISALIT, 10HHOTO OOMiHY, 3BOPOTHOI'O OCMOCY, €JeKTpojianiza. ¥ BUPOOHUITBI CTEPHIBHHX
JIKAapChKUX MpenapariB BUKOPUCTOBYIOTh BOAY IS 1H'€KIIH, SIKY OTPUMYIOTh 3 OUHUIIIEHOI BOJIH.

SIKiCTh BOIM perjiaMeHTye HOPMAaTHBHO-TE€XHIYHA JOKYMEHTAllisl: y BOJI OUYMIICHIH He
JOTYCKAETHCSl MPUCYTHICTH Obi 100 KIITHH MIKpOOpraHi3aMiB B 1 mMul BOAM, BOAA JJIS 1H €KIIIMA
MOBMHHA OyTH amiporeHHoro 1 MicTuTH B co01 He 61kt Hixk 10 KYO B 100 mu.

AHani3 SKOCTI BOJAM TNPOBOJAUTHCSA 3TAHO  3arajlbHUM  MPUHLUIAM  MPOLEeaypu
MiKpOO10JI0T1YHOr0 MOHITOPUHTY HE piJllle Hi’K pa3 Ha TUXK/IEHb.

B mporueci 30epiranHs B MPOMUCIOBUX pe3epByapax KUIbKICTh MIKPOOPraHi3MiB IIBHJIKO
30uIbIIyeThest 1 Moxke jgocsrati 105-106 kimitok Oaktepiii B 1 1. Legionellapneumophila 3natna
po3MHOXyBaTHCs y Bojil Tipu 57 °C. Apmartypa 1 anaparypa, sika BAKOPUCTOBYETHCS JJIsI 30epiraHHs
1 po3noainy Boau (HacocH, TpyOOIpOBOJM, KIAMaHH, JHUMIBHUKM BOJIU 1 T. 1.) MOXYTb OYyTH
KOJIOHI30BaHI MIKpOOpraHi3MaMM, CTBOPIOIOUMMH OIOIUNIBKY Ha IX BHYTPIIIHIX IOBEPXHSX,
CTIKMMU 110 Ail OIOLMMIIB 1 MPEACTABISIIOYMMH HEOE3MeKy SK JKepeno MiKpoOHOT KOHTaMmiHAIlil.
Bona nosunHa 30epiratucs npu temmneparypi He Huxkue 80°C 1 HUPKYIIOBaTU B PO3MOIUIbHIN
cucreMi 31 MBUAKICTIO 1-2 M/c Ui 3amobiraHHs yTBOpeHHIO OiomuiBku. [y momepemkeHHs
61000pacTaHHICTIHOK COCYJIMH BUKOPUCTOBYIOTh PEXHUM pELUKIIiHra. biomiiBka - 1ie mpocTopoBo 1
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MeTa0oJIIYHO CTPYKTYpPOBaHI CITIBTOBAapHCTBA MIKPOOPTaHi3MiB, VYB'S3HEHI B T03aKJIITHHHHUNA
MOJIIMEPHUI MaTpUKC 1 PO3TallOBaHI Ha KOPAOHI po3niny ¢a3. Bcboro BiIOMO YOTHUpPU THIH
po3ainy ¢a3, Ha SKMX PO3BUBAIOTHCS MIKPOOHI CIIBTOBAPUCTBA: pilMHA (BOJIHE CEPEIOBHIIE) -
TBEpJla TIOBEPXHS, PiAWHA - IOBITPS, Bl PiIUHM, 10 HE3MIIIYIOTHCS 1 TBEpAA MOBEPXHS -MOBITPsL. Y
JAHUW Yac HaWOLIBIN JOCTI/DKEHI JuIle OIOIUIIBKM, IO PO3BHUBAIOTHCA HA KOPAOHI PIIKOro i
TBEpIOro cepenoBuil. biormmiBka € crmocoboM 3aXHCTy MIKpOOpPraHi3MiB Bifl CTPECOBHX YMOB:
mimitamii cyocrpaTa, 3MiHaMm pH, OKMCHEHHIO akTMBHUMHU (popmamu KucHIO. [Ipore, HalOiabIe
3HAUEHHS MAa€ CTIWKICTh OIOTUNBOK 10 il aHTUOIOTHKIB 1 pi3HUX OlomHIiB (JI€3pO3YHHIB,
aHTHCcenTUKiB). Lle MosICHIOETHCS B Meplly Yepry BaXKIMBICTIO TaKUX JOCHIKEHb IJIS MEAULIMHU,
OCKUTBKM 0araTo MaToOreHUX M/O YTBOPIOIOTH OiOILIIBKU B 1H(IKOBAHOMY MaKpOOPraHi3Mi, a TaKOX
Ha TMOBEPXHI Pi3HUX BHPOOIB, IO MAIOTh MEIWYHE NMPU3HAYCHHS (KaTeTepiB, OYHUX JIIH3, ITYYHUX
KJamaHiB cepus 1 T. J.). 3a JaHUMH pi3HUX aBTOpiB  Oumbm  60%  indexuii
BHUKJIMKAETHCA30yTHUKAMH, JIOKAJII30BaHUMHU B OioIUTiBKax. BusBMIOCH, 110 M/0, 110 BXOJAATH 10
ckiany OIOIUTIBOKHI BiAMIHY  BiJ MJIaHKTOHHMX KyinbTyp B 100-1000 pa3 mem wyTnmBi 10
OUTHIIOCTI AHTHUOIOTHKIB Ta IHIIMX OIOIMJIHMX PEYOBHMH. ICHYE JeKUIbKa MPUIYIIEHb Pi3HUX
aBTOPIB PO MEXaHI3MHU 11i€i CTIHKOCTI:

 Ex3ononicaxapuiHuii MaTpUKC 3B'13y€ aHTUOI0TUKH;

* Huspka mBUAKICTh pocTy M/0 B OiOTITIBKAX;

* HastBHiCTh KIIITHH TIepCUCTEPiB (MEPEUiKyIOUMX KIIITOK B CTaHi CIIOKOIO)

* YTBOpPEHHs €HJI0CIIOP.

Buenumu iHCTUTYTY XiMil BOJU 1 KosoiAHOI XiMii iM. A.B. JlymMaHchkoro 0yno A0CHiKEHO
e(eKTHBHICTh OYMIICHHS BOJIH, IIOMiCTUThEHTEpOOakTepiiiSerratia marcescens i Escherichia coli,
METOJIOM TaHTCHIIAJIbHOI MIKpOQiIbTpaIlii 3a JOIMOMOrOK BITYM3HSHUX KEpaMiuHUX MeMOpaH 3
okcuay anoMiHiio (a-Al203 ), miameTrp nop sikux B akTUBHOMY mapictanosuts 0,72 - 0,751 5,3 -5,5
HaniBTeMHui. [loka3aHO MOMXJIMBICTH MIJBUIICHHS CTYMNEHs 3HE3apaKyBaHHS BOJIU B IUX
OakTepiii KepaMiYHMMH MeMOpaHaMW TIpH JOJaBaHHI B HEIMPHPOTHOTOMAIUTOPCKHTA 200
HAKJaJeHHI eNeKTpuyHoro mnois. CHoiaydeHHs MeTONiB MiKpodinbTpamii ¥ enekTposizy BOIU
3MEPETIONIFOCOBKOI0  €NIEKTPOMAiB  3a0e3redye MpakTHYHO IOBHE 11 3HE3apakyBaHHA Bl
eHTepoOakTepii mpu  30UIBIIEHHI HUTOMOI NPOAYKTHBHOCTI MeMOpaH, TIOB'i3aHOl 3
OYMILEHHSIMOCTAHHIX €JICKTPUIHUM CTPYMOM.

Mertonu 3He3apakxyBaHHS BOJM, 3aCTOCOBYBaHI Ha  BOJOOYMCHHUXCHOPYHKEHHSX,
HEJOCTaTHhO €(EeKTUBHI BIJHOCHO HeOe3NeyHuX 30YyAHMKIB MapasuTapHUX I1HQEKUIH, SK,
HanpuKiajl, eHTepoBipycH . Take MoyIoKeHHsI BUMarae 0coOJIMBOIO MiIX0AY A0 BIOCKOHAIIOBAHHS
CTapHX 1 BIPOBAHKEHHIO HOBUX TEXHOJIOTIH 3HE3apakyBaHHS BOJIH.

Bimomo, 1o 3acTocyBaHHS MiHEpalbHUX COPOEHTIB MiJABUIIYE CTYIIHb OYUIICHHS BOAM Bif
OaxTepiil MpH KOaryarOBaHHI, BIICTOIOBaHHI i puIbTpyBaHHI. Y po0OTI OysI0 MMOKa3aHo, 1110 CTYIIHb
KOAryJsIiifHOTOOYHIIIEHHS! BOJY BiJl MIKpOOPTaHi3MiB MOXHA MiABUIIUTU JTOJIaBaHHAM MPUPOTHUX
COpOEHTIB - TJIMHHUCTUX MIHEpPAJiB, cepel SKUX HaWOUIbII NEepCIEeKTUBHI NAJIUTOPCKUT 1
MOHTMOPHIJIOHIT Y€PKAaChKOT'0 pPOJIOBHIA, BUKOPUCTOBYBaHI B TPOMHUCIIOBOCTI.

Jns ouunmieHHs BoAM BiJ OakTepiil Takok MOKHAa BUKOPHUCTOBYBATH MIKpOQUIbTpALiiiHI
KepaMiyHi MeMOpaHM 3 OKCHAy adroMiHiro. Ha BiaMiHY BiJl MOJTIMEPHMX MEMOpaH, BOHH MAalOTh
BHUCOKY IPOAYKTHUBHICTh, MEXAHIYHOIO MIIHICTIO ¥ TepmocTiiikicTio. Taki MeMOpaHu He
PYHHYIOTBCS PO3UYMHAMHU KHCJIOT 1 JYTiB, IO CIPOLIYyE iXHIO pereHeparir. Kpim Toro, ix MoxHa
pereHepyBaTy 3BOPOTHUM OTOKOM (LIbTpaTYy.

s Bu3HaueHHs e(eKTUBHOCTI Mpolecy MikpodinpTpanii BueHUMU OyJ0 TPOBENEHO P
eKCTIEPUMEHTIB 110 3HE3apaKyBaHHIO MOJEITHHUX PO3YUHIB, IPUTOTOBICHUX MNUISXOM BHECCHHS Y
BOJIONIPOBiIHY aBTokimaBoBany npu 0,1 MIla (121°C) Bomy MikpoOHHX KynbTyp Serratia
marcescens i Escherichia coli (kumkoBa manuyka), IIOCTaBIAThCS JIO  CiMeHcTBa
Enterobacteriaceae.

3 wmeTor iHTeHcH(IKaIii MpoIecy OYMIICHHS BOAM Big OakTepiit MiKpodUIbTpaIieo 3
BUKOPHUCTaHHAM KepaMmiuHOi MeMOpaHHM Yy BUXIIHY BOAY 3 KyJIbTYpOIO S. MAarcescens joxaBaiu
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pI3HY KUIBKICTh TPHUPOAHOI (GOpMHU MOMEPEAHHO BIIMOUYCHOTOMAIUTOPCKUTaYepKacbkoro. [lpu
HagBHOCTI y Boi 1 r/mm®nanuropckura 3a6e3neuyBanocs NPaKTUUHO MOBHE 3HE3aPaKyBaHHS BOJIHL.

BucnoBok. Y paniii po0O0oTi po3MISIHYTOa METOJW 1 CTEIIEHI OYHWIIEHHS BOAM BiJ MIPOTCHHHUX
JIOMIIIOK. Y pe3yibTaTi MPOBENCHOI POOOTH, MOXHA 3pOOMTH BHCHOBOK, IO 32 JOMOMOTOIO
MIKpO(QUIBTpALlIMHMX KepaMiYHUX MEMOpaH 3 OKCHUIY aJIIOMIHII0O MOXXHA OYHCTHTH BOJIY
npu6musHo Ha 99% npu pH — 8,5 3 BUKOPUCTaHHAM HAIMTOPCKUTY 1r/AM° Ta HETOMIKOM JaHOTO
MpoLecy € Te, 10 MOpH MeMOpaHHu 3a0MBaIOThCA YaCTKAMM TJIMHU 1 MPOJYKTHUBHICTE MeMOpaHU
3HIKYEThCs. [Ipu BUmpoOyBaHHI THX XK€ MeMOpaH 3 HaKJIAJaHHSIM IO €EKTPUYHOTO CTPYMY
OyJ0 NOCSATHYTO HalKpallux pe3ylbTaTiB 3He3apakyBaHHs Bonu, mpubiuzHo 99,9%. lle myxe
TapHUN pe3yibTar, Ta Ha MOK JIYMKY BHKOPHUCTAHHS KEpaMiyHUX MEMOpaH HEAOIIBHO, TAaK SIK
icHye 3arpo3a po3puBy MmemOpaH. [Ipu BunpoOyBaHHI maTpoHHUX (DUILTPIB, OYJIO BCTAHOBIICHO, IO
e(EeKTUBHICTh 3aTPUMKH YaCTOK JUIS BOJHHX CHUCTEM JOPiBHIOE 98%, a Asl eIeKTPOIO3UTHBHHUX
b1abTpiB — 99,4%. Ta ui GinbTpU MOKHA BUKOPUCTOBYBATH I HEBEITUKUX KIJIbKOCTEH BHUH, IIO €
HEJOLITFHUM Ha BEJIMKOMY MiAMpUEMCTBI. ToMy MOXKHA BBa)KaTH, M0 TUCTHIIALIS OJUH 3 CaMUX
HaJIHHUX METOJIIB OUUIIECHHS BOAH (110 99,99%)
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JOCJIIPKEHHSA TPOLECY OYUIIEHHSA CJIM30BUX TA INIEPCTHUX
CYBIIPOAYKTIB 3 METOIO 3ABE3IIEYEHHSA PECYPCOOIIAIHOCTI TA
EHEPTOE®EKTHUBHOCTI

Beryn. B M'sicomepepoOHiil mpoMHCIOBOCTI B CHIIYy OCOOJIMBOCTEH NepepoOHOi CHPOBUHU
TBAPUHHOTO MOXO/KEHHS 1 BIAMOBIAHOI clielM(IKK TEXHOJIOTTYHUX MPOIIECIB, 3B'I3aHUX JI0 TOTO XK
3 00'ekTaMu TepepoOIeHHs 1 TEXHIYHOI 030pO€HOCTI MiANPHEMCTB, PE3€PBH JUIS IMiJIBUILIEHHS
€KOHOMIYHOI 1 TE€XHIYHOI e()eKTMBHOCTI BUPOOHMIITBA 3HAYHI, X0ua peaiizallis iX B CHIY Ti€l Xk
cnenudikd iHOAI nyxke ckinagHa. [Ipoiiec ouMIEHHS CIM30BHX Ta IIEPCTHUX CYOMPOAYKTIB €
BAXJIMBUM  €TallOM TEXHOJOTIYHOro mpouecy oOpoOneHHs cybnponayktiB. Hailimenmie
BUKOPHUCTOBYIOThCS IITYHKH, I10 3yMOBJIEHO HU3KOIO YHMHHHKIB, a caMme: HEMPUEMHHUM 3aIaxoM,
CKJIQJIHICTIO OT0 TI030yTHCS, TPYIOMICTKICTIO BIJOKPEMJICHHSI TaK 3BaHO1 «0axpoMm» Bij M’ S30BOi
YaCTUHH, 3HAYHOIO MIKpPOO10JIOTriyHO 3a0pYyAHEHICTIO, BIJICYTHICTIO €(EeKTUBHOIO anapaTypHOTo
o OpMIIEHHS MPOIIECIB OUUIIICHHS Ta 0OPOOICHHS.

Marepiann i meroau. Jlns BCTaHOBJGHHS HaWOUIbII €()EKTHBHUX MLUIAXIB MOJIMIIEHHS
eHeproe()eKTUBHOCTI MPOIIECY OYHINECHHS, HEOOXiTHO MpoaHaIi3yBaTH 3araJiIbHOBIJIOMI METOJIU Ta
croco6u 0OpoOIIeHHS! CHPOBHUHU Ta Cy4acHe 00JIaiHaHHS, Ke IS I[bOI'0 BUKOPUCTOBYETHCS.

3apa3 BeNHWKY yBary MpHUAUIAIOTH HEBEIMKUM M'SCOMEPEpPOOHUM MianpuemMcTBaM. [1oB’s3aHO
e 3 TUM,II0 B 3B’S3Ky 3 CKPYTHHUM (IHAHCOBHM IIOJIOKEHHSM, IMIAIPUEMCTBA HE MOXYTh
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3a0e3neynT cebe MOTPiOHOI KIIBKICTIO CUPOBHHH. Maili MiANPHEMCTBA HE TTOTPEOYIOTh BEITUKOI
Th(iHaHCOBOI MiATpUMKH. L[i TeHaeHwii 1 SBIAIOTECS OCHOBHUM (PAKTOPOM PO3BUTKY MaJHX
T ITPUEMCTB.

Ha ocHOBiI mpoBeneHOro aHaJiTHYHOTO OTJIALY TEXHOJOTIH 0OpOoOJIeHHS Ta KOHCTPYKIIiH
oOJlalHaHHA JUIsl OYMILEHHS CIM30BUX Ta IIEPCTHUX CYOIPOAYKTIB BCTAHOBJIEHO ONTHMAJIbHI
HUISXU JJ151 TIOJAITBIIOTO YIOCKOHAICHHS MPOLIECY OUUIIEHHS CYyOIPOIYKTIB.

PesyabTaTn. JloC/HiPKEHHSI HAayKOBOI JITepaTypH IOKa3alu, 110 31 BCi€l M SICHOI CUPOBMHHY,
o BupoOIsieThest 3 BPX, HaliMeHII CIIO)KMBaHUMHM € TIEBHI KaTeropii cyOnpoayKTiB, 30KpemMa TaKi
cyonponykru Il kateropii, ik mepCcTHI Ta CIU30BI. 3 OTJISAAY HA MPEAMET JOCTIIKEHHS — MUTYHOK
SJIOBUYMHA 200 TEISUMil — OCHOBHUMH NMPOOJIEMHUMHU IUTAHHSIMH € BiJIOKPEMJICHHSI TIOBEPXHEBOT'O
1apy BiJl OCHOBHOI M’5130BOi TKAHUHH.

Tpamuniiiai ciocodbu oOpoOJICHHS HE MOCSTalOTh MOCTABICHOT METH, TOMY MU IPOMOHYEMO
BUKOPHUCTOBYBaTH KOMOIHOBaH1 NMPOLIECH OYMILIEHHS, 5Kl MOJATalOTh B OJJHOYACHOMY IIO€JHAHHI
pi3aHHS TOBEPXHEBOI'O IMIapy 13 BIUIMBOM BOJHOTO, YIBTPa3BYKOBOTO a00 MOBITPSHOTO
cepenoBUIa. biabIIicTh OOMagHAHHSA U1 OYHWINCHHS CIM30BHUX Ta IIEPCTHUX CYONPOAYKTIiB
pealtizye TpaauIliiiHy cxemy o0poOiieHHs. B M'sconepepoOHiii IPOMUCIOBOCTI 3HAWIILIIA CBOE MiCIIe
MalllMHU JUI1 OYMIIEHHS CYONpOAYKTIB BiJ IIEPCTHOTO TIOKPOBY, OO SKHX BIIHOCATHCS
HeHTpUudyru.

LleHTprdyru Takoro THUILy 3aCTOCOBYIOTh SIK JUISl OYMILEHHS IIEPCTi, TaK 1 JJIs BHUIAJICHHS
CIIM30BOTO TMOKPOBY. JlaHi HEHTPU(YrH MPaLIOOTh 3a MPUHLIUIIOM OJHOCTOPOHHBOTO KOHTAKTY.
OcHOBHMM pOOOYMM OpPraHOM € TUCK 3 OTBOpaMH, IO oOepTaeThcs 1 Hepyxomuil OapabaH, 3
PO3TaIIOBaHUMH B CEpeMHI pedpamu.

BinnmoBigHO A0 TEXHONOTii sutoBUYI pyOIll MpOMUBAaKOTh BoAok Temmeparyporo 20..25 °C
OpOTSIroM 2...3 XB., IMAPATh 1 OYUIIAIOTH Bl CIM30BOT OOOJIOHKK BOJOI0 TEMIEparyporo 66...68
°C npotsrom 6...7 xB. Ta 2...3 XB. OXOJIOJUKYIOTh XOJIOJHOK BOAOK0. OUHIEHHS B LIUX arperarax
BiJOYBa€THCS 32 PaXyHOK B3a€MOJii MOBEPXHI HUTyHKIB a00 pyOIiB 31 CKpeOKamH IMIIHAPUIHOL
KaMepHu y BOJIHOMY CEpEIOBHILI Ta 32 MiABUILEHOI TEMIIEPaTypH.

[Iporec oumIeHHs 3a3HAYEHOTO THITY MPOAYKTIB MOTpeOye 3HAYHWUX BUTPAT HA HArpiBaHHA
BOAM ¥ MNPU3BOAUTH JO0 YTBOPEHHS 3HAYHOI KUIBKOCTI CTIYHUX BOJ. 3 OINIAAY Ha 3a3HaueHi
HEJIOJIIKHM CJi/I BUPIIIUTH TakKi MPOOJEMHI NMHUTaHHS: 3MEHIIEHHS 4Yacy OoOpOoOJICHHS, 3MEHIICHHS
yacy mepeOyBaHHS CHPOBUHM B TEMIIEpaTypHOMY CEpEIOBHINI, MeXaHi3alis Mpolecy
B1JIOKPEMJIEHHS 30BHIIIHBOTO «0aXpoOMUacToro» MOKPUBY, 3HUKEHHSI BUTPAT HAa HarpiBaHHS BOJH,
BJIACHE BOJY Ta PiBHA 3a0pyIHEHHS CTIYHHUX BOJ.

BucHoBkH. Buxosuu 3 BUIIE3a3HAYEHOTO, MOKHA CTBEPIKYBATH, III0 OCHOBHUMH IILIIXaMH
JUI  BUpIIIEHHS THMTaHHS EHEepProe(eKTUBHOCTI Ta pPECYpPCOOIIAAHOCTI MPOLECY OUMUIIEHHS
CJIU30BHX CYONPOAYKTIB € BAOCKOHAJICHHS KOHCTPYKIIIM 00saHaHHs 17151 0OpOoOJIE€HHS! CHPOBHUHU 32
paxyHOK KOHCTPYIOBaHHSI HOBUX POOOYMX OpraHiB Ta By3i1iB. OKpiM IIbOro HEOOX1HO 3a0€3MeunTH
O€3IepePBHICTh TEXHOJIOTIYHOTO TIPOIECY 3a PAaxXyHOK aBTOMATHM30BAaHOTO 3aBaHTAXCHHS Ta
BHUBAaHTAKEHHSI CHPOBUHH.
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THE SIZE AND MORPHOLOGICAL FEATURES OF NATIVE STARCH GRANULES OF
DIFFERENT BOTANICAL ORIGIN

Introduction. When developing modern technologies for deep processing of plant starch-
containing raw materials (technologies for producing native and modified starches), the most
important aspect is the study of the size and morphological structure of starch grains [1, 2].

Materials and methods. The object of the research are native starches: potato starch, corn
starch, tapioca starch, wheat starch, rice starch, rye starch, pea starch, amaranth starch, barley
starch, sorghum starch, triticale starch, oat starch. Scanning electron micrographs of starch grains
were obtained using a scanning electron microscope LEO 1420 (Germany) (fig. 1). Metallization of
native starch preparations was carried out with gold in the EMITECH K 550X vacuum system. The
size of the starch grains was estimated using computerized methods according to standard
techniques.

1 — electron source,
2 — accelerating system,

3 — magnetic lens,

4 — deflecting coils,
5 — sample,

6 — reflected electron detector,
7 — ring detector,

8 — analyzer

Figure 1 - Scanning electron microscope

Results and discussion. The sizes and morphological features of the grains of native starch
of different botanical origin were investigated (table 1). The main structural characteristic of the
structure of native starch, which determines its physicochemical properties, is starch grain
(granule). There was revealed a large variety of forms of starch grains: regular and irregular oval,
rounded, multi-faceted. The size of starch grains varied within 60,0-0,5 microns. Depending on the
average size, starchy grains can be arranged in a descending row: potato (21,7 £+ 1,22), rye (21,2 £+
2,36), pea (20,4 £ 2,57), chickpea (14,8 + 0,93), triticale (13,2 £ 1,75), wheat (12,4 + 1,90),
sorghum (11,0 + 0,76), barley (10,9 £ 1,15), tapioca (10,6 = 0,50), corn (9,8 = 0,42), oat (7,39 =
0,87), rice (5,3 £ 0,29), amaranth (1,1 + 0,04). The largest size of starch grains was found in potato
starch, and the smallest size in amaranth starch. It was established that in 7 native starches
(sorghum, barley, oat, pea, chickpea, amaranth and corn) the distribution of starch grains is
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monomodal in size (1-fractional), in 4 (wheat, triticale, potato and tapioca) — bimodal (2-fractional),
in 2 (rye and rice) — trimodal (3-fractional).

The source of starch-containing raw materials and the peculiarities of the structural
organization of native starch largely determine the technological methods used for the most
complete and gentle extraction of the seeds of native starch from the plant cell.

Table 1 — Morphological characteristic of native starches of different botanical origin

Parameters Native starches
1 2 3 4 5 6
daver. 21,2 12,4 13,2 11,0 10,9 5,3
dmin 4,9 2,8 4,0 3,5 3,0 2,7
dmax 42,8 27,1 30,7 21,7 21,4 7,9
Parameters Native starches
7 8 9 10 11 12 13
daver. 20,4 14,8 1,1 10,6 21,7 9,8 7,39
dmin 6,1 6,0 0,5 2,8 7,7 3,6 3,96
Omax 32,3 25,6 1,5 31,2 60,0 19,2 14,91

Note: 1 —rye, 2 —wheat, 3 — triticale, 4 — sorghum, 5 — barley, 6 —rice, 7 — pea, 8 — chick pea, 9 —
amaranth, 10 — tapioca, 11 — potato, 12 — corn, 13 — oat

The main structural characteristic of the structure of native starch, which determines its
properties, is starch grain. Features of the size and shape of starch grains cause the manifestation of
the following properties of starch: molecular weight, the amount of bound moisture, temperature of
gelatinization, the ratio of starch fractions and density of their laying in crystalline areas, the
rheological characteristics of starch paste.

Conclusion. The morphology of starch grains of different botanical origin varies
significantly in size (60,0-0,5 pm) and shape (round, oval, irregular shape). The size of starch
granules is the main structural characteristic determining the physicochemical properties of starch
pastes.
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MORPHOLOGICAL CHARACTERISTICS OF STARCH GRANULES OF VARIOUS
VARIETIES OF POTATOES (SOLANUM TUBEROSUM)

Introduction. Studies have been conducted to determine the effect of the size of starch
granules on the quality of starch obtained from Eastern and Central European potato varieties [1].

Materials and methods. The object of study is native potato starch, produced according
on technical regulatory legal acts from 15 potato varieties Belarusian, of Russian, of Ukrainian and
of German selection.The morphological structure of starch granules was evaluated on a LEO 1420
scanning electron microscope. The contrast of the images was achieved by the metallization of
preparations made with gold in the EMITECH K 550X vacuum system.

Results and its discussion.Grains of native starch obtained from Eastern and Central
European potato varieties vary significantly in both shape and size, which, to a large extent,
apparently, determine the technological features of starch production. It is noticed that, depending
on the selection of Belarusian, German, Russian, Ukrainian, the size of the grains of native potato
starch of Eastern and Central European varieties of potatoes varies within: 5-90,26; 8,38-83,47;
5,3-88,7; 12,3670 microns, respectively (table 1).

Table 1 — Morphological characteristics of native starch isolated from different varieties of
potatoes

Native starch, isolated from different varieties of potatoes

Parameters Varieties of Belarusian breeding
«Atlanty «Lazurity | «Lasunok» | «Lileyay «Mag» «Skarby
aver. 28,23 23,89 21,61 26,03 37,12 25,54
Amin 7,84 7,92 5,00 7,91 12,92 6,62
dmax 56,22 66,81 56,25 59,46 65,42 64,12

Continuation of table 1

Native starch, isolated from different varieties of potatoes

Parameters Varieties of Belarusian breeding German se_lectlon
varieties
«Suzor'yey | «Yavary «Uladary» | «Vesnyanka» | «Albatrosy» | «Kormorany
aver. 37,13 26,02 26,29 32,85 33,72 23,96
dmin 14,58 9,12 6,43 7,89 8,46 8,38
Omax 67,64 59,41 58,39 90,26 62,64 58,82




Continuation of table 1
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Parameters

Native starch, isolated from different varieties of potatoes

German selection

Russian breeding varieties

varieties
«Kranichy | «Sonatay «Lazar'» «Divoy «Vestniky «Effecty
aver. 33,90 28,38 27,68 30,35 34,13 27,52
dmin 14,31 10,97 10,14 15,00 13,68 9,47
dmax 83,47 62,64 55,69 56,58 60,53 58,94

Continuation of table 2

Native starch, isolated from different varieties of potatoes

Russian breeding varieties

Parameters «Bryanskiy
. «Favority | «Grand» | «Vasileky | «Velikany «Nakray
delikatesc»
daver. 21,32 12,9 33,1 32,6 31,4 51,0
dmin 7 5,3 27,4 11,4 11,6 15,1
dmax 68,7 38,4 60,2 88,7 61,4 80,8

End of table 1

Native starch, isolated from different varieties of potatoes
Parameters Russian breeding varieties Varieties of Ukrainian breeding
«Kolobok» | «Krepyshy | «Meteory «Dzviny «Lelekay
Claver. 31,9 30,1 27,9 33,47 33,27
min 15,1 10,0 10,3 12,36 15,14
Omax 64,1 61,1 52,7 70,00 60,28

The highest starch content in grains obtained from Eastern and Central European potato
varieties was found in the German selection variety «Kormoran» — 23%. Among the varieties under
consideration, it is he who has the highest starchiness, but at the same time small starch granules
(the average size of the granules is 24,0 microns). Lowest starch content in grains derived from
Eastern and Central European potato varieties was the lowest in the Russian «Krepysh» variety,
11,1%, with an average granule size of 30,1 microns. On this basis, it can be assumed that with a
larger average size of starch grains the starch content decreases, and with a smaller average size, the
percentage of starch content increases.

According to our results, as well as well-known data, starch grains have an oval, spherical
or irregular shape, their diameter varies between 0,001-0,2 mm. Starch grains are divided into
simple and complex: simple grains are homogeneous formations; complex — a combination of
smaller particles. The density of starch is on average 1,5 kg/m?®.

Based on the analysis of the characteristics of the structure of native starch, it can be
assumed that the main structural characteristic of the structure of native starch, determining its
properties, is starch grain (granule).

Conclusion.The morphological structure of native starch granules depends on the type of
potato and can vary widely: from 5-7 microns to 80—90 microns, which affects the quality of the
starch produced.
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INVESTIGATION OF MICROBIOLOGICAL INDICATORS OF RAW MILK SOLD IN
BISHKEK BY INDIVIDUALS

Introduction. Milk is a valuable liquid food product the human body. It consists a member
of the functional elements, trace elements and vitamins. Therefore, milk consumption has always
been high for humankind. In addition, milk is favorable food environment for microorganisms. In
Kyrgyzstan, 98% of all raw materials for processing are produced in private farmsteads [1]. Milk as
the raw materials have being exported to neighboring countries, and are sold in open-air markets by
the private farmers. This raw milks are not heat-treated, sterilized and can be contaminated by
pathogenic microorganism [2].

Materials and methods.A total of 20 raw milk examples were collected from open-air

market in Bishkek. Microbiological analyzes of raw milks were done in the laboratory of the
Kyrgyz-Turkish Manas University in period November 2018 to February 2019 according to
standards [3].
Plate Count Agar (PCA) (Merck 1.05463) was used for total mesophilic aerobic bacteria count.
The sample speared on PCA plate method. Petri dishes incubated at 30 °C for 48 hours and after
incubation the bacterial colonies were evaluated.EC Broth (Merck 1.10765.0500) and Violet Red
Bile Agar (accumedia 7165A) were used for coliform group bacteria count. (Figure 1-3)

Figure 2 - Incubation in EC Broth

Figure 3 - Coliform group bacteria on VRBA

Results and discussion. Results of microbiological analyze shown in Table 1, 7 (35%) samples
were found as a high-grade, 9 (45%) first-grade and 5 (25%) second-grade from the total of 20
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samples of the raw milk. The number of total mesophilic aerobic bacteria was higher in one sample
with 9,9x10° cfu/mL number.

Table I - Results of microbiological analyze of raw milks from the open-air markets

Sample pH ueiipe PCA, cfu/mL VRBA, EC Broth, Quality
Ne cfu/mL MPN/mL

1 6,76 9,0x10* 1,15x10° 110 High-grade

2 6,77 1,69x10° 1,25x10° >1000 Second-grade
3 6,60 1,40x10° 5,5x10° 460 First-grade

4 6,73 3,3x10% 0.0 210 High-grade

5 6,71 3,4x10° 0.0 43 First-grade

6 7,01 1,93x10° 1,46x10° 240 Second-grade
7 7,13 3,2x10° 2,1x10? 460 First-grade

8 6,89 1,28x10° 1,5x10° >1000 Second-grade
9 6,70 9,9x10° 4,0x103 240 Spoiled

10 6,91 5,0x10° 6,0x10? >1000 First-grade
11 6,63 5,6x10° 1,4x10% >1000 First-grade
12 6,78 2,3x10° 5,8x10% 460 First-grade
13 6,90 8,0x10* 1,08x10? >1000 High-grade
14 6,87 8,0x10% 9,0x10? 240 High-grade
15 6,75 3,1x10° 7,2x10° 1100 First-grade
16 6,98 4,0x10% 3,0x10? 23 High-grade
17 6,71 1,38x10° 1,0x10? 240 First-grade
18 6,82 6,6x10* 00 240 High-grade
19 6,81 7,8x10* 00 240 High-grade
20 6,77 2,50x10° 00 240 First-grade

By the standards GOST 31449-2013 "raw cow's milk™ quality of milk with first and second grades
are suitable for use in Kyrgyzstan. While the US and European countries on the 2-grade raw milk
has been considered as a spoiled.

The number of the coliform bacteria shows the sanitary-hygienic conditions, as seen in table 1 the
most sample contaminated. As results of the tests, the milk should be subject to strict
microbiological controls. The compliance with sanitary and hygienic conditions improve the quality
of milk sold in the market available.
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OI'PYHTYBAHHSA PEKUMIB POBOTH MEXATPOHHOI'O MOAYJIA
JO3YBAHHS B’A3KO-IIVMIACTUYHUX XAPYOBUX NTPOAYKTIB BAI'OBUM
CIIOCObOM

Beryn. AKTHBHHMI PO3BUTOK Ta BHMOTH JO CYYacHOTO MaKyBaJIbHOTO BHPOOHMIITBA
CTBOPIOIOTh NEPEAYMOBH JUIsI BUKOPUCTAHHS BAaroBOTO MPHUHLUIY J03yBaHHS. Tak, 3aBIsSKH
HIBUAKOMY NE€peHaIaro)KeHHIO, BHUCOKIH TOYHOCTI Ta KOHTPOJIO 32 SKICHUMH IOKa3HHUKaMU
(dbopMyBaHHS J03UM TEH30OMETPUYHI CHUCTEMHU 3HAWILIM IIUPOKE 3aCTOCYBAaHHS y MalllMHAX IS
J03yBaHHs CHIIKOI Ta pimkoi xapuoBoi mpoaykmii [1]. V Bumagky B’SI3KO-IUIACTHYHOI Xap4uoBOi
NPOAYKIIT PO3BUTOK TAaKUX CHCTEM CTPUMYETHCS 3HAYHOK JHUHAMIYHOIO IOXHOKOIO TIpU
dhopmyBaHHI 103H Yepes ii peoJIoriyHi 0COOIUBOCTI.

OcnoBHa yacTuHa. Ha puc. 1 HaBeneHa cxemMa MEXaTPOHHOTO MOMYJIS BaroBOTO J03YBaHHS
wiacTuyHol npoaykiii. ITicis TapyBaHHS MOPOKHBOT TapH, MIHEK | BUXOAMTH HAa poOouwit (Max)
PEKUM TIOYMHAIOUYH Olepalito qo3yBaHHs. Cucrema kepyBaHHs 17 oO0poOiise naHi, Ki HAIXOAATH 3
CUCTeMH 3Ba)KyBaHHs, BU3HAYAIOYM MOXMOKY BiJ TUHAMIYHOI 1 PEOJIOTIUHI CKJIaJO0BOi, OOUUCIIOE
IiiCHY KUTbKIiCTh mpoaykuii B Tapi. KonTponep 15 3a 70moMOroro oTpuMaHUX JaHUX KOHTPOIIOE
BUKOHAHHS IMPOLIECY J03YBaHHS, KEPYIOUM MPHUBOJOM IIHEKY 3 1 TEIEeCKOMYHUM mHaTpyOkom O.
Cain BpaxoBYBaTH IO 3aJMIIKOBUI "XBIiCT" MPOMYKIII MOKE HE JOPIBHIOBATH TMOXHUOKY B KiHIII
dbopMyBaHHS 1034 1 OyTH, SK OUIbIIE 11 Tak 1 MEHIIIE.

KepyBanHs mporiecoM 103yBaHHS BiJOYBA€ThCS 3a JIOTIOMOTOIO PETYJIIOBAaHHS THUCKY B KaMepi
HarHiTaHHa.BenmuunHa THCKY TOBHHHA OYTH JIOCTaTHBOIO 17 JeOpMyBaHHS 1 MEpeMillleHHS
NPOAYKIil, Ta BOAHOYAC HE TOBHHHA MPHU3BOJWTU JO BTPATU BIIACTHBOCTEH mpomykmii. [lis
BHU3HAUEHHSI HEOOXITHOI IIBUJIKOCTI OOEpTaHHS UIHEKY MOTPIOHO BHU3HAYMTU TEpenaj TUCKY Mixk
KaMepol0 HarHiTaHHA Ta BUXOJOM i3 Hacagku. BUXiTHOIO TOUYKOIO PO3PaxyHKY € 3a0e3nedeHHs
MEeBHUX BUTpAT mpoaykitii (Q).

OcCkinbkM TpU TOTPAIUIAHHI B Tapy MPOAYKT TIOBUHEH Ae(pOpMyBaTHCh pPIBHOMIPHO
3alOBHIOKOYH 11, HA BUXO/Il 3 HACAJKU TUCK Mae OyTH Ounblie 3a T, 0 BiJIMOBIAA€ PEONOTIYHUM
BJIACTMBOCTSM IPOYKIII.

Ilepenan Tucky B Hacazaui (Ap1), BU3Ha4a€eThes 3a (HOPMYIIOL0:

_ 8-Q- Meg * I,
z-(d/2)
e, Nep — €PEeKTUBHA B’SI3KICTh; |2 — moBxkKMHA Hacaaku;d — HiaMeTp HacaaKu
HeoOxigHo 3a3HaunTH, 10 Y BUMNAJAKY 3aCTOCYBAHHS TEJIECKOMIYHOI HACAJKH, il JOBXKHHA €
(GyHKILI€IO Bi MPOJYKTUBHOCTI. BapTo 3a3HaunTH, 1110 B MOYATKOBUIA MOMEHT Yacy MK HacaJKoro i
JHOM Tapu HasBHUI 3a30p (Ah), BHacHimoOK 90oro pyx HacaJlku MOYMHAETHCS HE OJHOYACHO 3
nporecoM (pacyBaHHS NPOAYKIii, a TOMY KiHIlIeBa (opMyia HaOyBae BUTIIAIY:

=1 ——<"Y% | Ah
2 nou 7Z"r2

ne, lnow — MoOYaTKOBa MOBXKHMHA HAacaJKu;l — MOTOYHE 3HAYCHHS 4Yacy (OPMYyBaHHS JO3M;l —
paaiyc Tapu (eKBIBaJEHTHHI reOMETPUYHUN TapaMeTp TapH).
[lepenan THCKY, pU NPOXOHKEHH] KOHDY30pY (Ap2), 3HAXOAUTHCS 3a (HOPMYIIOL0:
3 3
5 _128:Q:7,L(D* - )
' 3.z.-D°.d*D-d)

ne, 11 — nosxuna koudy3opy; D,d — moyatkoBuii 1 KiHIIEBHI AiaMeTp KOHPY30py

Ap,
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ITHeBMaTHyHa cucTema
7 Kontponnep
KepyBaHHs
/
I
| |
| Taiive 3BaXKyrouuit Bu3HaueHHS MUTTEBOT OO6yHCIIeHHs }
M o . .
‘ P €JIEMEHT MIBUKOCTI TOTOKY 3aragbHOI Baru
| |
| |
I o= BusnauenHs quHamMiqHOT }
| > e . !
| e CKJIAJIOBOI Baru |
|| Eranon Baru Y I
I I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I

Pucynox 1 - Cxema MeXaTpOHHOI0 MOAYJISl BATOBOI'0 103yBAHHS IJIACTHYHOI mpoaykuii: 1

- IIHEeK; 2 - NPUBOJAHMII MexXaHi3M; 3 — npuBia; 4 - Kpuuka; S - OyHkep; 6 — TeJiecKOMiYHii
natpyook; 7 - tapa; 8 — 3Ba:KyBajIbHUIl e1eMeHT; 9 - Taiimep; 10 - erason Barm; 11 -
KoMmnaparop; 12 — 6,10k BU3HAYeHHS TMHAMIYHOI CKJIa/10B0I Baru; 13 - 6,10k 004nc/IeHHA
3arajibHoi Baru; 14 - 0JI0Kk BU3HAYEHHSI MUTTEBOI IBUAKOCTI MOTOKY; 15 - koHTpOJIEep; 16 —
NMHEeBMAaTHYHA CHCTeMa KepyBaHHs; 17 — cucreMa KepyBaHHA
Takum uYMHOM BenMuYMHA THUCKY B Kamepi HarHiTaHHs (P2), ans 3a0esnedyeHHs MEBHOI
MIPOJYKTUBHOCTI IOBUHHA JOPIBHIOBATHU:

P,=7+Ap, +Ap,
[Mpu boMy MIBHIKICTh 0OCPTaHHS THEKY BU3HAYAETHCS [2]:
z-D-H®sin¢p (P,-P, 2

n= -F,+Q |
12-n,, L » +Q F,-w-z*>-D°-H-sinp-cosg

ne, H — rnuOuHa IBUHTOBOI MOBEpPXHi; (@ — KYT MITHATTA Hapi3ku;Fp— koedimieHT dhopmu

MOTOKY MiJ TUCKOM; Fq — KoedilieHT (opMH TBUHTOBOI MOBEPXHI IMIHEKY AJIsi NPUMYCOBOTO

MepeMIIIEHHS TTOTOKY; P1 — TUCK y 30H1 3aBaTHTaKEHHS

3ycuiuist KOTpe cIipuiiMae TEH30METpUYHa CHCTeMa BKIIIoYae B cebe Bary Mpoaykuii B Tapi,
TUCK, 110 BUHUKA€ MpHU MaJalHHI NMPOAYKLIi B Tapy Ta 3yCWJUIS OINOpPY BiJ HANpyKEHHS, L0
BiJIMOBia€ PEOJOTIYHUM BIACTHBOCTSIM MPOIYKIIIi.

P=m-g+S-p-v+7

7ie, m - Maca MpoayKTY B Tapi; p - 00'eMHa Maca IpOAYKIIii; V - IIBUAKICTb IPOAYKIIiI B TOUII
KOHTaKTy 3 MPOAYKIIEIO B Tapi; S - 00'eMHa MPOAYKTUBHICTD KUBUIJIbHUKA.

Y nmnpoBeneHOMY iMiTallifHOMY MOJETIOBAHHI pO3IJIsAiocs JBa BHUIAJIKU MPOIECY
HANOBHEHHSI TapH MPOAYKIIIEI0, 3 HEPYXOMUM NaTpyOKOM Ta 3 TEIECKOMIYHUM MaTpyOKOM, 3 METOIO
BU3HAYEHHS MOBEIIHKM MPOAYKIIl B IMpPOLEC J03yBaHHS Ta 3MIHM MOKA3HUKIB TEH30METPHYHOI
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cuctemMu. B imitamiitHii mMomeni Oyno 3po0JIeHO HACTYIHI MPUITYIICHHS: ITWHAMIYHI TapameTpu
ITHEKy HE BIUTUBAIOTH HAa MIBUAKICTH BHXOAY MPOIYKIIl; MPOIEC BBAXKAETHCS 130TEPMIUHUM; B
cepeauHi matpyOKa BiJICYTHI 30HU 3aCBOIOBAHHS MaTepiany.

A) B)
Pucynoxk 2 - ImiTaniiina Moge/Ib pouecy 103yBaHHsI: A — 3 HepyXoMuM narpyoxkom; b — 3
TeJeCKONMIYHUM MaTpyoKoM
Byno BcTaHOBIEHO, IO NMPH BUKOPUCTAHHI TEJIECKOMIYHOTO MaTpyOKa 3yCHIUIS MO TiIOTh Ha
TEH30METPUUYHY CHCTEMY MaroTh Maike JIHIMHUN XapakTep, B TOH yac SK cXeMa 3 HEPYXOMHUM
naTpyOKOM HE MOXe OyTH anpOKCHMOBAaHA IPSMOIO 3 IOCTaTHHOIO TOYHICTIO.

T 120
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cuna t,c

Pyxoma Hacagka Hepyxoma Hacagka
PucyHOK 3 - Toka3HuKH TeH30MeTpl/I‘IHO'l' CHUCTEMHU B npoueci (l)OpMyBaHHﬂ 03U

3a pe3ysbpTaTaMy MOJICITIOBAaHHS 3alIPOMTOHOBAHO MEXAaTPOHHUI MOYIb JO3YBaHHS TUTACTUIHOT
Xap4yoBOi MPOAYKIIii 3 TENECKOMIYHUM MaTPYOKOM Ta €IEKTPOHHOIO CHCTEMOIO KEPYBAHHS .

BucHoBku

[IpoBeneHo aHami3 pekUMIB PyXy B’A3KO-TUIACTHYHOT MPOIYKII y ITHEKOBOMY KUBUIHHHKY,
Ta CTBOPEHO IMITAIliifHy MOJIENb JUIsl JOCHIHKEHHS BIUIMBY TeYii MPOMYKTY Ha IOKa3HUKHU
TEH30METPUYHOI CUCTEMH.

OtpumaHi JaHHI MOXYTh OyTH BHUKOPHCTaHI JUIsl BCTAHOBJICHHS 3aKOHY 3MIHM IBHUJIIKOCTI
o0epTaHHs IIHEKY As 3abe3meueHHsT TOYHOCTI mpu (opmyBaHHI 03U BaroBUM METOAOM, Ta
MIBUIKOCTI TTEPEMIIIIEHHS HACAIKH.

Jlirepatypa

1. TlakyBanpue oOnamgHaHHs: miapydHuk / O.M. I'aBa, A.Il. becnanpko, A.l. Bomuko, O.O.
Koxan.—K.: IALl YmakoBka, 2010. — 746 c.

2. Jlesit L.b. Peonoris xapuoBux npoaykTis / I.b. Jlesit, B.O. Cykmanos, /I.C. Adendyenko —
[Tonrasa ITYET 2015 - 540c.
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OBI'PYHTYBAHHS BUBOPY OCHOBHUX TAPAMETPIB CHJIb®OHHOI'O
IMPUBOAY BIBPAINIMHOI'O MOAYJISA ITAKYBAJIBHOI MAIIMHU

Beryn.B xap4oBiif mpoOMHCIIOBOCTI HA AUISTHKAX TPAHCIIOPTYBAHHS CHIKUX, APIOHOMTYYHUX,
IITYYHUX XAPUYOBUX MPOJYKTIB BUKOPHCTOBYIOTh (DYHKLIOHAJIBHI TEXHOJOTIYHI MOIYJIl B SKHX
BHXIJIHA JIAaHKA BUKOHYE Pi3HI KOJHMBAIbHI PyXH 3BOPOTHO-TIOCTYIMANIbHI, KOJIUBAIbHI; 00epTaIbHI
Ta iHmi. BaxxiauBoro 3agaueto npu po3poOsieHHI TPAHCHIOPTYIOYHX BIOPOYCTAHOBOK € IiIBUIICHHS
MIBUJKO/Ii, TOYHOCTI TOJa4l MPOAYKTY IpPH OJHOYACHOMY 3MEHIIEHHI I1X MacorabapuTHHUX
napameTpiB, OOMEXEHHI MepeBaHTAKEHHSI, 3aXKCT BiJl MEPEaYacHOr0 3HOLITYBAaHHS Ta PYHHYBaHHS.

MarepiajaMi aHOTO JIOCHI/DKCHHS € PO3POOJICHHS TPaHCHOPTYBAJIBHUX BiOpaIiiiHux
MOJTYJIIB 13 OCIIPKEHHAM 1X T€OMETPUYHHX, KIHEMAaTHUYHUX Ta TUHAMIYHHUX ITapaMeTpiB poOoTH.

AKTYaJIbHICTBPOOOTH BH3HAaYEHA HEOOXITHICTIO PO3POOKHM HOBOI KOHCTPYKIIiIBUKOHABYOTO
JIBUTYHAa BIOpOCHMCTEMH 13 3MEHBIIEHHSAM NOTPIOHOI MOTYXHOCTI, ONTHUMI3AIIEI0 CUCTEMHU
KepyBaHHS IIe Ha CTajlii pO3rOHY, BIIPOBA/PKEHHS METOJIB TOCIIDKCHHS 3aKOHIB PyXY BHXIIHOT
JIAHKW Ha OCHOBI HEJIHIHHOTO MojemtoBanHsL. [1,2]

OcHoBHa 4acTuHA.J[71 JOCATHEHHSI MOCTAaBJICHOT METH, HEOOXiTHO BHPIIIMTH PAN 3a1a4:
po3poOKa HOBOI T€OMETpii IBUTYHA MOAYNS BiOpPOTPAaHCHOPTYBaHHSA JPiOHO-IITYYHUX XapYOBUX
MPOAYKTIB 13 BHUKOPUCTAHHSM CHJIb(OHIB, JOCII/PKEHHS €TaliB EeKOHOMIYHOTO IYCKY
He30aaHCOBaHOI CHITL()OHHOT CUCTEMH 13 BUKOPUCTAHHSIM OJHOCTOPOHHBOT'O KEPYIOUOTO CUTHATY
3ammycKy BiOpallii; MOCHiPKeHHS CUCTEMHU IpU 3MiHI KIHEMAaTHYHHMX Ta JWHAMIYHUX MapameTpiB.
3BHUAiiHI TEXHOJOTIYHI PEKUMH BiOPOTPAHCIIOPTYBAaHHS KONMMBAIOThCA y Mexkax: 20-50 I'm; 100-
250 T'u, npu ammuitynax nepemimenHs 1,5-100mM. Taki Mexi 3MIHM OCHOBHUX IapameTpiB
KOJINBAJIBHOTO TPOILIECY BUMAraroTh IMPOBEIEHHS JOJATKOBHX JOCIIPKEHb 3 METOI0 ONTHUMI3allil
ICHYIOUMX Ta CTBOPCHHSIM HOBUX TEXHIYHHMX pillieHb. JI1 MIATPUMKH TEXHOJIOTIYHOTO MPOIECY
TPAHCHOPTYBAHHS XapuOBHX MPOAYKTIB HOTO PpEryilIOBaHHS y MEXax IapaMeTpiB pexuMy
KOJMBaHHS (aMIUTITYAM, YacTOTH, (a3u, TapMOHIYHUX CKJIAJOBHUX) MOBHHHO OyTH TOCTYIIOBUM,
BiJJOKpPEMIIEHUM 200 KOMILICKCHHUM.

[Tpu po3poOieHHI KOHCTPYKIIN (YHKIIOHAJBbHUX TEXHOJOTIYHUX IMPUCTPOIB CHIB(OHHOTO
TUMY, MpHUIMarack yMOBa pPOOOTH Ha CTUCHEHHS, TaK SK B JIAaHOMY BHIQJKy CHJIOBA YacTHHA
(cunb(hOH) BUTPUMYE HaBaHTAXKCHHsI BIBIYi O1IIbIIe HIXK ITpU po3TsiryBanHi [3,4] .

PospaxyHok edekTHBHOT MO CHIIB(POHY 3/IIIMCHEHO 32 EeMIIPUYHOI0 (POPMYIIOIO:

F,= (R, +Ry )2 1
4
Re, RH — B1AMOB11HO 30BHIIIHIN Ta BHYTPIIIHINA pajilycu CUIbPOHY.
[TepemimenHs cunb(OHY MiJ JI€I0 TUCKY PAOPIBHIOE NEPEMIIIEHHIO CHIIb(OHY MiJ] JIEF0 OCHOBOTO

1)

s0cepepkeHoro Haantaxenns: Ny =F,, - p.

SIkmo mpu 30UIbIIEHHI TUCKY Yy CHUJIb(OHI ONOpHA IUIOLUIMHA MEPEeMIIlyIOuUCh 3yCTpidae omip
(puc.1, a), To cuna N — cuna aii cuib(oHy Ha oIip:

N:Fegb'p_clho:Feqb(p_po)v 2)

ne p — TicK y cuiibdoi, C1 — )KOPCTKICTh CHIIbGOHY, No — Xia cuiabdoHy 10 ynopy, po — TUCK,
MIPHU STKOMY OTIOPHA TUIOIINHA CHIIB(GOHY AINIIUIA IO YIIOPY.

[Tpu BixcyrHocti omopy, puc.l, N=0, Bcsi cuma cTBOpeHa THCKOM BHUTpPAYA€ThCS Ha
posrsarysaunns cunsdony: F, - p=C,h.

B pa3i cymicHOi pobOTH cuiIb(pOHY Ta TBUHTOBOI IMIiHApUYHOI mpyxuHu (puc.l1,0, B) —
3yCHILIA, IO Ji€ Ha CHIB(QOH 3 60Ky NPYKUHH: N =C,h .

C2 — )KOPCTKICTBIPYKUHU. B 3arponoHoBaHiif KOHCTPYKLIi (PyHKI[IOHATBHOTO TEXHOJIOTTYHOTO
MOYJIsl BIOpAIiiHOTO TUITY, BUIIIEONIMCAHE 3yCUJIJIS OTIMCAHO MapaMeTpaMu:
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N=_ " 3)

IpH NpUUHATOMY npumymenHi h=ho.

a) 0) B)

Pucynox 1 - Y3arajibHei cxeMH J0CTiIHMX KOHCTPYKUiH cHIb(OHIB y 10caigHOMY
(pyHKIiOHATBLHOMY TEXHOJIOTTYHOMY MOAYJIi BIOPOTPAHCIIOPTYBAHHSA APiOHO-IITY4YHHX
Xap4Y0BHX NPOAYKTIiB:a) cXeMa HABAHTAKEHHS TPMKAMEPHOI0 CHJIb(OHHOI0 NHEBMATHYHOI0
HMJIIHAPY; 0) cXeMa HABAHTAKEHHSI TPMKAMEPHOI0 CHJIL()OHHOT0 MHEBMATHYHOI0 HWIIHAPY
i3 3acTOoCyBaHHSIM BHYTPIIIHbOI MeTaJ1eBOl IPY:KMHH; B) CXeMa HABAHTAKEHHS
TPHUKAMEPHOI0 CHJIb()OHHOI0 MHEBMATHYHOI0 HWJIIHAPY i3 32CTOCYBAHHAM 30BHIlLIHbOI
MeTaJj1eBol NPYKUHHI

CraTu4Ha XapakTepHCTHKA CHIB(GOHY, IO OMKCYE 3AJICKHICTh TepeMilieHHs NBia THCKY ao
OCBhOBOI'O 3YCWJUISI, € JIHIHHOI HaBiTh U1 3HAYHMX HepeMilieHb. B KoHCTpykuii puc.2,
3aMpoNOHOBAHO BUKOPUCTAHHS OE3IIOBHUX CHJIb(OHIB, SKI MalOTh PI3HY TOBIIMHY CTIHKH. Y
BHYTPILIHIX TOYKax Ha pajiycax Rh, TOBIIMHA CTIHKM JOPIBHIOBATHUME &) — TOBIIMHA TPYOKH
3arotoBkd. OTpHUMaHi 3alle)KHOCTI 3yCHJUII CHWIb(OHIB, NpH 3MiHI 00’€MiB, XO0nay, IpHU
epextuBHOMY Aiametpi 100 MM npu pi3HUX pOOOUYMX THUCKAX, HaBEJEHI Ha pucC. 3.

A 0.8 N
2|4 =
$ ] =
E 04 |
5| 2] 8
& — 0.2
50 70 90 110 130
>
PoGounii xig, Mmm
Pucynox 2 - Cxema Pucynox 3 - Y3arajbHeHi XapaKTepuCTHKH
reomerpii cnJb(OHIB 32 YMOBH 3MIHHOI0 po60o4oro Tucky: 1-2 6apa;

2 — 4 6apa; 3 — 6 6ap; 4 -3miHa 00’ emy
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BinmoBigHo, i3 30UIbIIEHHSM pajiyca CHiIb(GOHY, TOBIIMHA 3MEHIITYeThCs. TOBIIMHA CTIHKA
cuib(OHY B 3aJISKHOCTI BiJ] pajiiyCy po3paxoBaHa 3a eMIIipHYHOI0 (HOpMYIIOL0:
R
5=35, 2. (4)
r
Bianmosiaao o puc.3, mis Touok 1,2,3 TOBIIMHA CTIHOK 0O04YMciieHa 3a popMytamu:

2R R
51:50! 52:50 R BR ' 53:50R_B- (5)
g T Ry H

JJis BU3HAYEHHS yCePEIHEHOTO 3HAYCHHS TOBIIMH CTIHOK CHIIb(DOHIB, 3aIIPOITOHOBAHO POPMYITY:

3 3
53:l(513+523+5§’):5—° 142 +i3. (6)
3 3 1+¢ 7%

OTpumaHi 3aJIeKHOCTI 3yCHIIIS CHIIb(OHIB, ITPU 3MiHI 00’ €MIB, X0y, ITPU €HEKTUBHOMY J1aMeTpi
100 MM, HamamM MOXKIMBICTh BHU3HAUYEHHS PAIliOHALHUX 3HAYEHb NMPU OOTPYHTYBaHHI BHOODY
po0OOUYOTo THCKY y THEBMOMEPEK1 KHUBJICHHS ISl PO3POOJIEHHS CXEMU KEPYBaHHS.

BucHoBku.HaiiOiib TOIITBHUM CITIOCOOOM TpPAHCIIOPTYBAaHHS JPiOHO-IITYYHHX XapUYOBUX
MPOAYKTIB 10 (acyBalbHOTO MOJIYJS MaKyBaJlbHOI MAIIMHU CEPeJHBbOI MPOJYKTUBHOCTI CIij
BBAXATH BIOpaIliiHUA, SKUHA XapaKTEpU3YEThCS BHCOKOK YACTOTOI KOJHMBAHb Ta MAajoko
aMIUTITY1010. AHaNi3 pyxy ApiOHO-IITYYHUX Xap4YOBUX MPOAYKTIB MO HECydid IUIONIMHI, IO
KOJIUBAETHCS, JO3BOJIMB BUSHAYUTH BIUIMB OCHOBHHX (DaKTOPIB HA palliOHATbHI TapaMeTpu JBUTYHA
— cuib(hoHy.

[TpoBeneHi aHAMITHYHI AOCHIPKEHHS € OCHOBOIO JJIsl PO3POOJICHHS METOIUKH JIOCIIIKEHHS
TEXHOJIOTIYHUX IMapaMeTpiB, KIHEMATHYHUX Ta JWHAMIYHHUX XapaKTEPUCTHK BiOpaIiifHOro J0TKa
KUBHWJIBHUKA y CHCTeMi OyHKepa-)KMBWJIbHHMKA TAaKyBaJIbHOI MAllMHH, MOOYIOBAaHOTO HAa OCHOBI
JIBUTYHA 13 CHUIb()OHHUMU THEBMATUYHUMU IIMITIHIPAMHU.

Crnix  BiAMITHTH, TIO0 TpPH BH3HAYCHHI XapakTepy pyxy ApiOHO-IITYYHHUX XapuyOBHX
MPOYKTIBHA OMOPHIN IUIOMIMHI, IO KOJMUBAETHCS, Oy/ie BUpIIEHA 33a4apo3pOOKH aBTOMATUYHOI
CXEMH KEepyBaHHA 13 HMIBHUJKO3MIHHUMH PEKMMaMM EKCIUTyaTtallii, 0 € MPEeaIMEeTOM JI0JIaTKOBHX
JIOCHIIKEHb.

Jlitreparypa
1. Texniuni iHQopmaniiii pecypcu. [Enekrponnmit pecypc] : [BeO-caiit]. —
EnextponHi nani. — Kuis :CAMOZZI. - Pexxum noctymy 1o karasuory.: http://catalog.camozzi.ua —
Hazga 3 expany. 20.07.2019p.

2. IToBunaitno B.A. Pacuer m KOHCTpyupoBaHME BUOpallMOHHBIX MuUTaTenaed. M.:
Mamrus, 1962.- 152 c.
3. Cnoipin A. B. 3actocyBaHHsA BiOpOoTpaHCHOpTepa Ul 3aBaHTAXEHHS 3€pHA [0

no/ipiOHIOBava Maiol mpoayKTuBHOCTI// BiOpariii B TexHini Ta TexHomorisx.-Ne 4 (68). — 2012p. —
C.142 — 145.

4. Gnativ T. Study characteristics linear induction motor in the transport system
package forming machines // Gnativ T., Volodin O., Kryvoplias-Volodina L., Gavva O. University
of Ruse “Angel Kanchev”. Proceedings of Scientific Session. — Bulgaria, Ruse, 2017. — P. 21-25.
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MOJAEJIOBAHHSA BUTPATHUX XAPAKTEPUCTHUK
3ANIPHO-PETYJIOIOUOI APMATYPU

Beryn.3a0e3neHHss TEXHOJIIOTIYHOIO MPOLIECY OUMINEHHS COKY IIyKpoBOro Oypska i3
OpTHI3alli€l0 KepyBaHHS MOOYJOBAHOTO HA CIIAKYBAIBHHUX MPUBOJAX 3aIipHO-PETYIIOI0YO01
apMaTypu JI03BOJIsi€: CTa0LIi3yBaTH TOTIK COKY II0 amapataM CTaHmii Jedexocaryparii;
VIOPSIKYBaTH CHCTEMY pPO3MOALTY BalHSIHOTO MOJOKa [0 CHOXHBayax IpPH 3aCTOCYBaHHI
3aMKHEHOI CUCTEMH PO3IMOALIY BaHSIHOIO MOJIOKA 13 PEryJbOBaHMM THUCKOM, BBECTH KOPEKIIIO
Butpat CaO 1o #oro ryctusi i mo CB (cyxiii peyoBuHi) qU(Y31HHOTO COKY; ONTHUMI3yBaTH MOIaqy
carypauiiinoro ra3y y xotau I i I carypanii 3a paxyHOK HNIATPUMKH THCKY AJIsl KOJEKTOPY rasy,
koHTtpomo CO2 ckmani rasy, miarpumku pH (uie HeratuBHUil jorapu™ KOHLEHTpAIii 10HIB
BOJHIO) cOKy | carypartii 3 TounicTio He Menbie 0,2 omunui, pH coky II caryparii - He MeHbIIIe
0,1 omguuuri.

MarepianaMu 1aHOTo JOCIIIKEHHs € poO0Ta 3alipHO-PEryIoY0i apMaTypH 13 aAalTUBHUM
KepyBaHHSIM, OCHOBHA iJ1esl SIKOTO IOJIATA€ y 3MiHI MMapaMeTpiB poOOYOro eleMeHTa B 3aJIeKHOCTI
BiJl KPUTEPII0 ONTHUMAILHOCTI 3aMKHEHOI CUCTEMH. BUIBIIICTh Cy4acHUX alaiTUBHUX PETYIATOPIB
PO3POOIIAIOTHCS 13 BUKOPUCTAHHSM CTATUCTUYHHUX MOJICNICH IS OI[IHKM 3MiH ImapameTpiB o0'ekTa i
IIyMIB.

AKTyaJIbHiCTh poOOTH BU3HAYCHA HEOOXITHICTIO PO3POOKHM 3arajibHOi METOJIUKH aHai3y
Ta  CHHTE3y KOHCTPYKTUBHUX CXE€M AaBTOMAaTUYHOI'O PEryJIOBaHHS HPOXIJHHUX Iepepi3iB
TEXHOJIOTIYHOT TpPyOOINpPOBITHOI MaricTpalli OKpeMHX MIUISHOK IIyKPOBOTO BHPOOHHIITBA JUIs
3a0e3neyeHHs 3aaH0i TPOAYKTUBHOCTI 3 MiHIMAIbHUMHU BapTICHUMH BUTpaTamu.[1,2]

OcHoBHa 4vacTuHa. BrumB BIACIYHMX KIIamaHiB, KpaHiB, 3acliHOK Ha YMOBH po0OTH
TpYOOIPOBIHOTO TPAHCIIOPTYBAHHS CKJIAZOBUX TEXHOJIOTIYHOTO TPOIECy, i3 BpaxyBaHHAM
NEpEeBIPEHUX KOHCTPYKTUBHUX IapaMeTpiB — He AOLUIBHO po3risfard Oe3 BHpIIIEHHS 3aj1ad
KEepyBaHHS 3allipHO-PETYIIOI0YOI0 apMaTyporo 13 MOJENIOBaHHAM pPOOOTH CHJIOBOI YaCTHHU
npuBoAiB. Pe3ynbraToM (i3MYHOrO MOJENIOBAHHS € PO3POOJIEHHH EKCIepUMEHTaNbHUN CTEH]
TEXHOJIOTIYHOI [IJISHKM HArHITaHHS OYHIIEHOTO COKYy IIYKpoBoro Oypska [ caryparii, cxema
KepyBaHHS SIKOTO HaBe/ieHa Ha puc.l.

B po6oTi BpaxoBaHi XapaKTepUCTUKH BUKOHABUMX MPUCTPOIB, TaKl SK:

1) HpomycKHa 3aTHICTh, BU3HAYAECTHCS 00'EMHOIO BUTPATOIO CepeloBHINa B (M/rog);

2) IWIBHICTh 3aMHUKaHHS, SIKa MOKPOKOBO 3MIHIOETHCS PETYJIIOI0OYUM OPraHoM IpH Iepemnai
TUCKY Ha npuBofi B 0,1MI1a;

3) moTouHe 3HAYEHHs MPOMYCKHOI 3JaTHOCTI IpH 3aJaHiil BEITUYMHI XOAY poOouOol JaHKU
(Baya, MITOKA MHEBMOLIMIIMH/IPA) Y BIZICOTKAX pHC.2.

[To nmiama3oHy 3MIHM BHILE NMEPEpaxOBaHUX XapPaKTEPUCTUK 3allipHO-PETYIIIOI0Y0l apMaTypu
BU3HAueHi: mpomyckHa xapakrepuctuka Ky= f(S) ta ii 3amexHicTh Bix mepemilieHHs 3aTBOPY S,
TMOB'S3aHOTO 3 POOOYOIO JIAHKOKO TIPUBOTY.

[Tpu niniiHIA npomyckHill XapakrtepucTuliKy3abesneuyeTbes MPONOpIiiHA 3aleKHICTh MIX
MPOIMYCKHOIO CIPOMOJKHICTIO JUCKY 1 XO0JI0oM IuToKa. IIpu piBHO MpPOLEHTHINA MpPOIYyCKHIN
XapaKTepUCTHILII 3a0€e3Meuy€eThCsl IPUPICT MPOIYCKHOT 3JaTHOCTI TUCKY MPOIOPLIIHO NOTOYHOMY
3HadYeHHIO Xonay. Ha pwuc.l 300paxeni JiHiiHa Ta PIBHOBIJCOTKOBA IMapaboJiiyHa BiJICOTKOBI
MIPOMYCKHI XapakTepucTUKH. L1 3aiexHOoCTI AiMCHI PU MOCTIHHOMY Iepernaji TUCKIB Ha JTUCKY.

ToOTo B ymMOBax, KOJM Tepenaj THUCKIB Ha TUCKY HE 3aJIeKUTh BiJI BUTPATH CEPEIOBHINA, a B
peryaboBaHild CHCTEMi yci 1HII TiJpaBiiuHi ONOPU y MOPIBHSAHHI 13 T1IPaBIiYHUM OIOPOM TUCKY
Ty’K€ HEBUCOKI. ¥ TaKUX YMOBaX BHTPAaTHA XapaKTEPUCTHUKA TUCKY CIIBIAIA€ i3 HOTO MPOMYCKHOIO
XapakTepucTukor. Ilpu piBHOBIACOTKOBIM BUTpPATHIM XapaKTepUCTHI 3a0e3MedyeThesi MPUPICT
MIPOIYCKHOI 3JaTHOCTI AUCKY MPOMOPIIHO MOTOYHOMY 3HAYESHHIO TPOITYCKHOI 3AaTHOCTI IO XOIY
JCKAa.



121

Jns 3pydHOCTi aHami3y, OMIHKKA 1 PO3pPaxyHKIB MPOIYCKHI Ta BUTPATHI XapaKTEPUCTHUKH
HaBeJeHI y BimHocHUX (0e3po3MipHuX) BeinmumHax. [Ipu mpomy (=K, / K\,y - BIJHOCHA BHUTpaTa

CepeoBuINa, 110 3MiHIOeThes Bif 0 10 1;S = S/Sy - BimHOCHMI Xif IUTYHXepa, SIKUil 3MIHIOETHCS B[
0 mo 1. YmoBHa mpomyckHa 31aTHICTbKyy, € HOMIHAJBbHMM 3HAYEHHSM BEIMYUHH IPOITYCKHOT
3JaTHOCTI TpU yMOBHOMY xoai 3arBopa (M°/from). Takum umnom,q = f(l) - mnpomyckna
XapaKTepUCTHKA JAucKa Yy BigHocHMX BeiauuuHax,Ky=f(S)- B aOconroTHux. BukopucranHs
MPOMYCKHUX XapaKTEPUCTUK y Oe3po3MipHOMY BHUI 3pYyYHE Ui 3arajbHOi OIIIHKHA PI3HUX 3a
pO3MipamMH JHCKIB.
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Pucynox 1 - Cxema eKClIEPUMEHTAJIBHOI0 CTEHAY A0CTI>KEHHs1 POOOTH 3aNiPHO-PeryJion4oi
apMaTypH i3 NponopuiiHUM KepyBaHHSAM:

a) eJIeKTPOITHEBMAaTHYHA cxeMa: 1- KyJIbOBHIl KPaH, 2- IMCKOBa 3aCJiHKa, 3- NO3ULiHUI
NPpHUBOJ, 4- CilVIOBHIi KJIaniaH, S- 3BOPOTHIll KJanaH, 6- pecuBepu riapasJiivHi, 7- TpUXoA0BMIt
KYJbOBHH KPaH, 8- THEBMOOCTPIB, 9-peryasitop TucKy, 10- Ki1anaH KkepyBaHHsl THCKOM B
cucTeMi podouoro kourypa; 6) 1- PLK Unitronics, 2- nHeBMoocTpiB, 3- KyJIbOBHii KpaH 3
PYYHHMM KepyBaHHAM, 4,9- pecuBep, S- KyJb0BHIl KPaH 3 eJICKTPOIIHEBMATHYHHUM IPHBOAOM
JABOCTOPOHHBLOI Jii; 6 — mo3uuiiinuii npusoa 4-20MA, 7 — cinJjioBuii kianan; 8 — 1ucKoBa
3acJiHKa
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Pucynok 2 - BuTpaTHi XapaKkTepuCTHKHU ALTAHKH TPyOonpoBiaHoi maricTpaJi Bia xoay
po0040ro AUCKY: a) JiHiiiHi; 0) piBHOBIICOTKOBI

BucnoBku. ExcrimyarariifHi BIacTHBOCTI BUKOHABYHMX MPUCTPOIB - PEryJIOI0YMX KJIallaHiB
3HAYHOIO MIpOI0 BH3HAYAIOTh OCHOBHI XapaKTEPUCTUKU: TiAPaBIiuHi, CHIOBI 1 KOHCTPYKTHBHI IS
npuBoay B miomy. JlocnmimkeHi XapaKTepUCTUKM BHUKOHABYMX IPUCTPOIB:  MPOITYCKHA
3JIaTHICTh, IIUIBHICTh 3aMHUKAHHS 13 TIOKPOKOBOIO i1 3MIHOIO OPraHOM PETyJIIOBAaHHS TP Tepenasi
TUCKY Ha npuBozi B 0,1Mma; po3paxoBaHO IMOTOYHE 3HAUCHHS NMPOIYCKHOI 31aTHOCTI MPH 3aaHii
BEIMYMHI XOJy po0Oouoi JaHKM  y BIACOTKaxXx. Y peaJbHHX YMOBax eKcIUTyaTamii Ha
eKCIIEPUMEHTAIILHOMY ~CTEHJI TPYOONPOBIJHHX CHCTEM JOCTIUKEHO TIepenaja TUCKIB Ha
PEryJIoI0YoMy KIIanaHi, SIKAH 3MIHIOEThCS 3aJISKHO BiJ TiAPaBIiYHUX XapaKTEPUCTHK HACOCHOI
YCTaHOBKH, CKJIQJOBUX €JIEMEHTIB TPYOOIPOBIJHOI CUCTEMH, BUTPAT CEPEIOBHIIA, BIACTUBOCTEH
pobOYOro cepenoBHIa, HOro B'A3KOCTI, TiAPABIIYHOTO PEXKHAMY PYXy, 3AATHOCTI CKHIIAHHS Yy
3B'SI3KY 3 MOHMKEHHSIM THCKY Ta 1HIIMX YHHHUKIB.
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JOCJIIIKEHHSI TOUHOCTI IPELIU3IMHOI'O TO3YBAHHSA
PIAKUX XAPYHOBUX ITPOAYKTIB KIAITAHHUMMUA JO3ATOPAMHA

Beryn Ta akryadbHicTh TeMH. CTpyKTypa BiJOMHX CHCTEM aBTOMaTHYHOTO JO3yBaHHS,
10 OXOIUTIOE OCHOBHI 00JIaCTi 3aCTOCYBaHHS J103aTOpPIB HAIIPHOTO 1 OE3HAMIPHOTO MPUHIUILY
NEepeMIllIeHHS] PiAMHU XapaKTEepHA TICHOIO B3AEMOJIEI0 MOIYJS JO3YBaHHS Ta EIEKTPOHHOIO
MOJyJsl KepyBaHHsA BUpoOHWYMM mpouecoMm [1]. TpaguimiiiHo n03yroui mpUCTPOi AN PIAKUX
XapUYoOBUX MPOAYKTIB CKJIAJAIOTHCSA 3 TPhOX OCHOBHHUX €JIeMEHTIB: cimio (1), kimanan (2) Ta Kopmyc
(3) (puc. 1) [2]. Haii6inpin BiINOBIJAIBHOIO JIAHKOKO J03aTopa € poOOuYMii opraH - 3amipHHUN
KJIaIaH, 110 3HaXO0AUTHCS B O€310cepeTHbOMY KOHTAKTI 3 JO3YIOUOIO PiJMHOIO Ta CiIJIOM.

MopentoBaHHsl MpoIeCy B3aeMOJil KOHYCHOTO KIJalaHa 1 Cijyla € CKJIaJHOKI 33Jayero,
pillleHHs $KOi 3aleXWTh Bi NPUHHATHX TNPHUIYLIICHb, IOBSI3aHUX 13 KOHCTPYKTHBHUMH
ocobOimBOCTSIME (OPMH KJIallaHa, MHOro marepianom (moiimep, Metan) Ta (Ppi3uKo-MeXaHIYHHUMHU
XapaKTePUCTHKAMHU PIAKOTO Xap4yoBOro NpOAyKTy Tomo. OJHak Ha MPaKTUL TOYHICTH
MPEUU3iHHOTO JO3YBaHHSA DIIKUX Xap4yOBUX MPOAYKTIB 3 TPHUBAIICTIO EKCIUIyaTamii 1go3aropa
CYTTEBO 3MeHIIyeThca. Hacammepen 1e moB'si3aHO i3 3MIHOIO pO3MIpy 3a30py MK KJIAaHOM i
CIJIOM, SIK€ XapaKTePU3y€EThCs 3HOIIEHHSIM MaTepialliB B MICISX iX KOHTaKTy, Tomy Taki 103yrodi
CHCTEMH TOTPEOYIOTh MOCTIHHOTO PETYIIOBAHHS.
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Pucynox 1 - KoneTpykuisi po604oro oprany B BaroBux /103aTopax: a) KOHiYHHMIi;
0) nuiinapuyHuii: 1 — cigno; 2- kianan; 3 — kopmyc

MeTto10 po60oTH € po3poOKa MEXaTPOHHHUX J103aTOPIB JJIS PIAKMX Xap4dOBUX MPOAYKTIB, I10
0a3yl0ThCsl Ha OCTIHHOMY KOHTPOJI1 Ta KEpYBaHHI pyXOM KJjlamnaHiB 13 GyHKI[IOHaJIbHUMH OJI0KaMU
MiIBUIIIEHHS TOYHOCTI Ta IMBUAKO/II CHCTeM A03yBaHHs [3,4].

OcHoBHa 4vactmHa.Ha OCHOBI mpoBeAEHOro aHamily KOHCTPYKLIH  J03aTOpiB
3allpONOHOBAHA TPHUHIIMIIOBA CX€Ma MEXaTPOHHOTO MOIYJS JJIs JO3YBaHHS PIIKUX XapuOBHX
MPOJYKTIB (pHC. 2).

ToyHicTe [03yBaHHS B 3alpPONOHOBAaHIA CTPYKTYpHIH CHCTEMi BiJCIHIIKOBYETbCS
KOHTPOJIEPOM IUISIXOM OJIHOYACHOTO aHaJli3y MEepeMIleHHs KIalaHy J03aTopa Ta Bard PiAKOTO
XapuyoBOr0 MPOAYKTY B CHOXHBUINA yMakoBIi. BigmoBifHO Ui 3ampONOHOBAHOT KOHCTPYKIIT
MEXaTPOHHOTO MOIYJsSI po3pobJieHa MaTeMaTHYHA MOJENh WOTO poOOTH Ta OTPUMaHl aHATITHYHI
pe3yabTaTH KIHEMaTHYHUX Ta JUHAMIYHUX XapaKTepUCTHK pyxy kiamaHy. Jlns mnepeBipku
aJIeKBaTHOCTI OTPUMAaHUX AHATITHYHHUX PE3yJbTATIB BUTOTOBJICHO E€KCIIEPHUMEHTAIBHY YCTAHOBKY
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(YHKIIOHAJILHOTO MEXAaTPOHHOTO MOJYJIA J03yBaHHS PIAKOT XapdoBOi MPOAYKINi 3 KOHIYHUM
kianaHoM (puc. 3).

g

Pucynok 2 - Cxema GpyHKUiOHATBHOT0 MEXaTPOHHOT0 MOYJIsl I03YBaHHA PigKoi
Xap40BOi NPOAYKIIii 3 KOHIYHUM KJanaHoMm: 1 — OyHkep; 2 — kpuiuka; 3 — Jiiika; 4 —
NMHEeBMOLMJIIHAP 3 THYYKHM KOPIIyCOM; 5 — INTOK; 6 — cilyio mia kjianaH KoHi4Hoi popmu; 7 -
KOHYCHMII KJIanaH; 8 — cno:kuB4Ya ynakoBka; 9 — tenzoaru; 10 — anajioroo-uugpoBuii
neperBopiosay (ALI), mo 3axae 3akoH pyxy 11; 12 — eJieKTPOHHMI JaTYHUK THCKY; 13 —
PeryJsitop TUCKY 3 NPONOPUiHHUM KepyBaHHAM

Pucynok 3 - ExcriepuMeHTAIbHA YCTAHOBKA
(PyHKIiOHATBHOr0 MEXaTPOHHOTO MOYJIsI
JA03yBaHHS pilKoi xap4oBoi mpoaykuii: 1 —

OyHKep; 2 — kpumka; 3 — jgiiika; 4 —
NMHEBMOUMJIIHAP 3 THYYKHM KOPIYCOM; S—
Ci/IJ10 mix KOHYCHUIA KJIanaH; 6 — TeH30Baru; 7
— MipHa €EMHICTh; 8 — aHaJI0rOBO-IM(PPOBHIA
neperBopoBay; 9 - 6,10k xuBJeHHs; 10 —
KkoMm’orep; 11 — peryasitop THCKY 3
NpoNopuiliHuM KepyBaHHAM; 12 -
€JIEKTPOHHUI
AATYMK THCKY

[IpuBosoM no3aTopa B MEXaTPOHHOMY MOAYJl /J03YBaHHS € MHEBMOLWIIHAP 3 THYYKUM
KOPITyCOM, a CUTHAJIOM KE€pyBaHHs HUM - 3MiHHE 3HaueHHs TUCKY. LLIBUIKICTh 3MiHU THCKY Ta HOTO
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MUTTEBE 3HAYCHHS 3a0€3MeUyBajoCh 3a JOMOMOTOI0 PETYJISITOpa 3 MPOMOPIIHHUM KepyBaHHSIM.
ToyHicTh J03yBaHHS BiACIHIAKOBYBaJIaCh 3BOPOTHIM 3B’SI3KOM — TEH30BaraMu KOHTPOJIO PiAKOTO
XapyoBOTO MPOAYKTY B CHOXKHMBYIM ymakoBii. Bci kiHeMaTH4HI Ta AMHAMIYHI MmapaMeTpu poOOTH
MEXaTPOHHOT'O MOAYJISL JO3YBaHHS (DIKCYBAINCS KOMIT IOTEPOM Y PEKUMI pEaIbHOTO Yacy.

Pe3yabTaTH A0OCTiIKEeHb. 32 pe3yIbTaTaMH €KCIEPUMEHTAIBHUX JOCHTIHKEHb MEXaTPOHHOTO
MOJyJIsl JO3YBaHHS BCTAHOBJICHO 3aJICKHICTh MAaCOBHX BHUTPAT PIIKOTO XapuyOBOTO MPOIYKTYSIK
GbyHKIII 3MIHM TUIOINNI KaHATY J03yBaHHS, SIKHH CTBOPIOETBCS MK KiamaHoM 1 cimioMm (f) ta
TUCKY TIOBiTps (P) B mHEBMOUMIIH/IPI 3 THYYKHM KOPITyCOM (puc.4).

0.4
) 0.35
o 0.3
= 0. 0.25
E2 o, e
s 0.15
g o 0. 0.1
< 0. \ 005
= 0

Pucynox 4 - Binryk MacoBUX BUTPAT PiIKOro XxapuoBoro npoaykry Q sk pyHkuis 3MiHu
IUIOIIi KAHAJY 103YBAHHS, III0 CTBOPIOETHCSI Mixk KjaanaHoM i cizyiom (f) Ta TucKy nmoBiTps
(P) B NHeBMOUWJIIHAPi 3 THYYKHM KOPITyCOM

BucHoBku. Ha ocHOBI mpoBeaeHMX JOCTIKEHb poOOTH (PYHKI[IOHAIBHOTO MEXaTPOHHOTO
MOJyJI O3YBAaHHS P1AKOi Xap4yoBOi MPOAYKIi BCTAHOBIJIEHA 3aJI€KHICTh MACOBUX BUTPAT PIIAKOIO
Xap4yoBOrO MPOAYKTY,AK (YHKILIi 3MIHM IUIONI KaHaly JI03yBaHHS, SIKHM CTBOPIOETHCS  MIX
kinanadoM 1 ciioM (f) ta Tucky nositps (P) B mHEBMOUWIIHAPI 3 THYYKUM KOPILYCOM, IO
JI03BOJITH B MOAAIBIIOMY BU3HAUMTU KOE(IIEHTH KOPUTYBAaHHS JJIs peajtizallii 3a/laHoro 3aKOHY
pyXy KJlanaHa Ta 3a0€3MeYuTH BUCOKY TOUHICTh J1I03yBaHHS Ta 30UIBIINTH MIBUAKOIIIO J03aTOpA.
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YIIPABJIIHHA MEXATPOHHUMU MOAYJISIMUA ITAKYBAJIbHUX MAIINUH 3A
KPUTEPIEM EOEKTUBHOI'OBUKOPUCTAHHA EHEPITETUYHOI'O PECYPCY

Beryn Ta aktyadabHicTh TeMH. [IpoTsaroM TpuBanoro yacy npoBiJHUM HAMpsIMKOM BUPIIICHHS
mpo0JieMHd YIOCKOHAJIGHHSI ICHYIOUMX 3pa3KiB IMaKyBaJbHOrO oOOJIagHaHHS Oylo 30UIbIIECHHS
BUKOHAHHS JOMOMDKHUX GyHKIIH [1]. OmHaK, TaKu# X1 MOCTYIIOBO BUUEPIaB CBOi MOKJIMBOCTI
1 mpu3BIB 70 MOTPEeOM PEBONIOLIHHUX 3MiH METOIIB MPOEKTYBaHHS HA OCHOBI BHUKOPHUCTAHHS
(YHKIIOHATLHUX MEXaTPOHHUX MOAYMIB [2]. MexaTpoHHUN MiaXil A0 MPOEKTYBaHHS HOBOTO
MaKyBaJbHOTO OOJIAIHAHHS TOJNATaE B TOMY, IIO Taki OO0 €KTH TOBHHHI CTBOPIOBATHCA SIK
OpPraHIYHO-IUIICHI  €JIEKTPO-MEXAHO-T1APO-CICKTPOHHI ~TEeXHIYHI CHUCTEMH, IO BKJIKOYAIOThH
CJIIEKTPOHHO-KOMIT FOTEpHY ~ amapaTypy aBTOMATH30BAHOTO YIPaBIiHHS. AHAII3 CTPYKTypHU
MEXaTPOHHHUX MOJYJiB MallWH MaKyBaHHS IMOKAa3aB, M0 MOJNAJBIIMUNA iX PO3BUTOK MOXIMBHH Ha
0a31 BUKOPUCTAHHS CIiAKYIOUYHX MpuBOAiB. Ilim TepmiHOM ciigkyrounii npuBoj [3] po3yMirOTh
MPHUBOJI 13 KEPYBAHHAM PyXy BEICHOI JTAHKKW Yepe3 3BOPOTHUH 3B'SI30K, KU J1a€ MOKIHUBICTh
TOYHO pEeaNi30ByBaTH IapamMeTpH orepanid makyBaHHS. Came HasBHICTh y CHCTEMi KepyBaHHS
3BOPOTHUX 3B’SI3KIB POOHUTH CHIAKYIOUlI MPUBOJAU IIMPOKO (PYHKIIOHATHHUMU MPHUCTPOSIMH, SKi
3MaTHI 3a0€3MEeYUTH BHUCOKY TOYHICTH peajlizamii 3aJlaHuX HapaMeTpiB pyxy Ta IO3HIIIOBAHHS.
[TpuHnMn Aii TaKUX CHUCTEM IMOJIATaE y Oe3MepepBHOMY MOPIBHSAHHI 3aJaHUX KIHEMaTHYHUX Ta
JMHAMIYHHUX TTapaMeTpiB pOOOTH 3 NIHCHUM iX 3HaueHHAM. ChOToHI BUPOOHUKH TAaKUX MPHBOIIB
MIPOIMOHYIOTH CEPBOCUCTEMH 3 THEBMATUYHUM, T1JIPABIIYHUM Ta €JICKTPUYHUM MPUBOIOM.

TumoBa cTpyKTypHa cXeMa MEXaTPOHHOTO MOIYJS Ui 3a0e3neueHHs 00epTalbHOTO PYyXY
poOourx OpraHiB Ha OCHOBI 3aCTOCYBaHHS CEPBOEJEKTPOJBUTYHIB HaBedeHO Ha pwuc.l, i
CKJIAJJA€THCS 3 MIKPOIPOIIECOPHOI CHCTEMH KepyBaHH 1, MiACHIIOBaYa MOTYKHOCTI 2, TPUCTPOIO
nepenayvi ingopmariii 3, naTyrkKa 3BOPOTHOTO 3B'SI3Ky 4.

Crhin 3a3HAaYWTH, IO HAJESKHICTH CyYaCHHMX MEXaTPOHHHMX CHCTEM IaKyBaHHS N0 Kiacy
CKJIQJHUX JAWHAMIYHUX OO0'€KTIB BHMAarae CIeliajJbHOr0 aHajidy OCOONMBOCTEH MpOIECiB
YIOPaBIiHHSA 1, B MEpIIy Yepry, B3aEMOJIl eHepreTH4Horo 1 iHdopmauiitHoro pecypcis. Ha msxy
NIEPETBOPEHHSI €JEKTPUYHOI €Heprii B MeXaHI4Hy BiI0YBalOThCS TPU OCHOBHI (Pi3UUHI IpOIECH:
MIEPETBOPEHHS €JIEKTPUYHOI €Heprii B MexXaHiuHy (1 HaBIaKW); HAKONUYEHHS EJNEeKTPUYHOI 1
MEXaHIYHOT eHeprii B eleMeHTaxX, 1[0 MalOTh BJIACTUBOCTI aKyMYJISATOPIB; AUCUMALIS €IEKTPUUHOT 1
MEXaHIYHOI eHeprii, TOoIIO.

1

LisnaKicte

EnexkTpoHHa
cucTema
KepyBaHHA

Moswuuia

I

CurHan 3B0pOTHOFO 3B'ASKY

Pucynok 1- CTpyKTypHa cxeMa NPUBOY MeXaTPOHHOI0 MOAYJIA /sl 3a0e3ne4yeHHs
00epTaJIbHOI0 pyXy po0o4HnX Oprais
Ile o3Hauae, mo Oyab-fKa MeXaTpOHHA CHCTeMa MOJYJs TaKyBaHHA Ma€ BIACHUU
iH(dopMaLIiHUN pecypc, SIKWH MOBHICTIO BHU3HAYa€e XapakTep IMPOLECIB y cucTeMi, 3abesnedye ii
IpaHUYHI MOXJIMBOCTI (OOMEKEHHsS) Ta €HepreTuuHy edexkTuBHicTh. HasBHICTB y CTPYKTYpi
KEepYIOUHX Ta CIIKYIOUUX MPHUCTPOIB, IO BIUIMBAIOTh HA MapaMeTpH CHUCTEMHU 1 (YHKI[IOHAJBHI


http://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BB%D0%B0%D0%B4%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%96%D0%BD%D0%BD%D1%8F
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MPOIIECH, 3AaTHI JIETKO 3MIHIOBaTH iH(GOpMAIIHHUN pecypc CUCTEMHU. THUIOBUM MPHUKIAIOM TaKUX
3MIH € KOpPEeryBaHHsS LUKIOTPaMU POOOTH MEXaTPOHHOI CHUCTEMH, PO3MIMPEHHS BIACTUBOCTEH,
CTaTUYHUX 1 JMHAMIYHUX XapaKTEPUCTHUK TOILIO.

[opsix 13 MM iCHYE 1€ OJUH MOXKJIMBHIA HAlpsM KOpPEryBaHHS POOOTH MEXaTPOHHUX CHUCTEM,
AKUM € MaJOJOCIIIPKEHUM 1 MaiKe He pealli3oBaHMM — KOpPEryBaHHsI €HEpreTMYHOIo pecypey
cucremMd. [IpHHIMIIOBA MOXMIIMBICTH YIPABIIHHA EHEPreTHYHOIO E(PEKTUBHICTIO MEXaTPOHHOI
CHCTEMH MOJYJIIB IIaKyBaHHS OOYMOBIIIOETHCS KJIACMYHUM IPUHIUIIOM HalMEHINOi Aii, 3TiAHO 3
SKHM 320€3MeUy€eThCS pyX MO ONTHMAJIBHIA TPaeKTOpii, 0 BIANOBIAE MiHIMYMY Aii:
st = SO = fot LO dt! (1)
ne, So — TPaeKTopis pyxy poOOUOro opraHa MEXaTpOHHOI cucTeMu; Lo- MiHIMYM €HEepProBUTpAT
Jlarpanxa.

3 popmynu 1 MokHA 3pOOUTH OCHOBHUI BUCHOBOK: MIKpOITPOIIECOPHA CUCTEMA KepYBaHHS
pOOOTOI0 MEXaTPOHHUM MOJYJEeM IaKyBaHHS IIOBUHHA MICTUTH [JOJATKOBI 3acO0M OLIIHKM Ta
aHayi3y KpUTEepiiB ePEeKTHBHOIO BUKOPUCTAHHS EHEPreTUYHOTO PEecypcy Ta MaTdu BIUIMB Ha
BUKOHAaBUy CHCTEMY, L0 3a0e3leuuTh pyx poOOYoro opraHa BIAMNOBIAHO [0 ONTHUMAaIbHOI
Tpaektopii. lle o3Hauae, MmO I MiIBUINEHHS €(QEKTUBHOCTI BHUKOPUCTAHHS EHEPTeTUYHOTO
pecypcy TOTpiOHO PpO3MIMPUTH MOXKIUBICTE 1HGOPMAIIHHOTO pecypcy CHCTEMHU KepyBaHHS
MEXaTPOHHUM MOJyJIeM MaKyBaHHS.

IMocTtanoBka 3agayi. 3 MeTor0 3a0e3neueHHs] e(heKTUBHOTO BUKOPUCTAHHS €HEPTeTHYHOTO
pecypcy B MEXaTpPOHHHUX MOJYJSX HaKyBaHHSA HEOOXIZHO pO3pOOUTH aHAIITUYHY MOJEIb
OLIIHIOBAHHS CHEPTETHYHOTO PECYpPCY Ta IHTETPYBATH i B CTPYKTYPY KEpyBaHHS.

OcnoBHa yactuHa. CTpyKTypy KEpyBaHHS MOJYyJI€M MEXaTPOHHOI CHCTEMM MNaKyBaHHS
MOJKHA HAaBECTH y BUTJISIL

.X'(t) = f[t! X(t), H(t' T), ul(t - Tl)ﬂ uZ(t - TZ)] , (2)
nex = {x;} - 3wminni ¢axropu;f(-) - BekropHu-GyHKUiN KoperyBauus;, H(t,T) - GyHKIii 3B'I3Ky
MDK3MIHHAMH ~ ()aKTOpaMu;  U;—XapaKTEepPHUCTHKA  CHCTEMH  KEPyBaHHS, Uy = {Uq;};Uy-

XapaKTEPUCTHKA 30BHIIIHIX BIUIMBIB,U; = {Uy;};T1, T, - XapaKTEepUCTHKA 3alli3HECHb 00pOOJIEHHS Ta
IoJa4i CUTHAJIIB.

L{inpoBa (GyHKIIS YIPaBIIHHSIM €HEPTETUYHUM PECYPCOM Y CTPYKTYpi (1)mossrae B miaTpumii abo
MiBUIICHHI e(DEeKTHBHOCTI POOOTH CUCTEMH, a CaMe:

Elx(®), f(),us(2), T] = Ey; (3)

x[(t,T),u] = x,(t,T), 4)

ne, T - iHTepBal 4Yacy, MPOTATOM SIKOTO J€ CUTHAI KepyBaHHs;X,(t, T)- QyHKIIS ONTHMAIBHOTO
3aKOHY PYXY.

BuxopuctoBytoun piBHSHHS (3) B anroputMi KepyBaHHS MEXaTPOHHUM MOIYJIEM
nakyBaHHs (1) MOKHa OTpUMaTH MUTTEBI 3HAUYEHHS 3MIHM €HEPreTUYHOro pecypcy cucreMu E Ha
iHTepBani 7. OgHak BpaxoByro4M uac 30upaHHs 1HGopMmauii 1 mepeaayl CUTHaJIB, OTpUMaHI
3Ha4eHHs OyayTh MaTH MOXUOKy. ToMy Aisl CKIaJHUX CHCTEM KEpyBaHHS BBOJUTBHCS IMOHATTS
YMOBHOI MipH JIOITyCTUMOi OXHOKH, sIKa Y HAIOMy BUTIAJIKY Oy/le MaTH MPOTHO30BaHE 3HAYCHHS
OLIHKU e(peKTUBHOCTI A. Y TakoMy BHIAJKY 3aBJaHHAM MiJCHCTEMH KEpyBaHHS €HEPreTUYHUM
pecypcom Oyje GopMyBaHHS KEPYIOUOTO CUTHAIYU, (t), KM TpH 3aJaHuX (QYHKINSIX KepyBaHHS
BPaxOBY€ BiIXWJICHHS OTPHMAaHUX 3HA4Y€Hb Bij peajbHUX 3MiHHHX X(t)Bim xo(t)Ha inTepBam T
TaKUM YUHOM, 110 €(PEKTUBHICTh BUKOPUCTAHHS €EHEPTETUYHOTO PEeCcypcy CUCTeMHU E(X)ICTOTHO HE
3HWKYETBCA 1 3aBAK/IM 3HAXOAUTHCS B MEXKAaX 3a/1aHOT MOXUOKH:
|E[x(0,7)] — E[x0(0, D] < A. (5)

Jlns peamizamii ymoBu (5), mporec KepyBaHHSA Uq(t)MOXKe 3AIHCHIOBATHCS BiJOMHMH
crioco6amu, TOOTO MaTH Pi3HY NMPHUPOY: AJANTUBHY, CHHEPTEeTUYHHN, IPOrpaMHy, 0OMEeXYyBalIbHY
[2]. OpHak KIHLIEBUM pe3yJlbTaTOM KEPYBaHHS EHEPreTMYHUM PECYpCOM € OTpHUMaHHSA HOro
ONTHUMAJIBHOI XapaKTePUCTUKU U,(t) 3 ypaxyBaHHSIM KEPYHUYOro CHrHANY 3MiHH U, (t), IO
3a0e3neuye BUKOHAHHS HEPIBHOCTI

E[x(8), u1 (£), u2(6), T] = E,. (6)
Tak 3a 3a1aHOI0 METOJUKOIO peasli30BaHO POOOTY CHUCTEMHU KEPYBAHHS B MEXATPOHHOMY
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MOAYJl JIHIMHOTO TIEPEMIIIEHHSI CTPYKTYPHHX €JIEMEHTIB TPYMOBOi YIIAKOBKH HAa OCHOBI
BUKOPHUCTAHHS JIIHIHHOTO €IEKTPONPUBOY MOCTIHOTO cTpymy. Pe3ynbTaTu eKcrepruMeHTaIbHUX
JOCITIJDKEHb HaBEJEHI y BUIIAL TpadikiB BUTpaTH eHeprii (3arajabHOi Ta pEeaKTHUBHOI) Mia Yac
peastizariii ONTUMAIBHOTO 3aKOHY MEPEMIIICHHS Py CIOXUBYMX YITAKOBOK. 3MIHHUM 30BHIIIHIM
(bakTOpOM Ui BUSHAYCHHS SIKOCTI CIIO)KMBAHHSI MEXaTPOHHUM MOJYJIEM CHEPTeTHYHOTO PECYpCy
OyB KyT HaxXWIy TBIpHOI IUIOIIKHY (pHC.2).

—— [1]: Real Current Setpoint 1
= [1]: Real Current Setpoint 2
——— [1]: Real Current Setpoint 3

— [1]: Reactive Current Actual Value 1
~—— [1]: Reactive Current Actual Value 2
—— [1]: Reactive Current Actual Value 3

—— [1]: Real Current Setpoint 4

- [1]: Reactive Current Actual Value 4
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Time [ms]

Pucynok 2 - Cno:xxnBaHHs1 eHeprii B MeXaTPOHHOMY MOJY.JIi JIiHiliHOT0 nepeMillleHHs i Yac
onepaiii 3iITOBXyBaHHS Py 32 ONTUMAJbLHUM 3aKOHOM pPyXy (Maca 4 ynakoBOK 2 KT,
BizcTanb 270 MM) 3 KyToM Haxuiay TBipHoi miomunn: 1- 0%; 2- 30°; 3- 60°; 4- 90°

BucHoBku. Ha 0cHOBI BUKOHAHOI'O aHaji3y MaTeMAaTH4YHOI MOJieJi OLIHKHA €HEPreTUYHOro
pecypcy cQOpMOBAaHO OCHOBHI TIOJOXKEHHS CHHTE3y aJITOPUTMIB 1 3aco0iB yIpaBiiHHS, IO
3a0e3neuyloTh €(EeKTHBHE BUKOPUCTaHHS EHEPreTUYHOIO pPECypcy B MEXaTPOHHUX CHCTEMax
MaKyBaHHS.

1. Cucrema moBMHHA MICTUTU iHGOPMAIlI0 PO EHEPreTUYHI XapPaKTEPUCTUKU E€JIEMEHTIB, TOOTO
BKJIFOUATH BJIACHUM 1H(pOpMalIiHUN pecypc MeXaTpoHHOI cuctemu. lIporecu yrpaBiiHHS MarOTh
3a0e3neuyBaTi pyX CUCTEMH 10 TPAEKTOPISIX, 110 BIAMOBIAAIOTh MiHIMAJILHUM BTpaTaM eHeprii.

2. Peanizaiis ynpaBiiHHS 3a KpUTepieM €(QEKTUBHOIO BHUKOPUCTAHHS €HEprii B MeXaTPOHHUX
cucTeMax MaKyBaHHs 3a0e3MeUyeThCs 3a PaXyHOK 301IbIIEHHS 1HPOPMALIIHHOTO pecypcy CUCTEMHU.
Ile o3Hauae, mo g0 1 CKjIaay TOBHHHI BXOJUTH 3aco0M BUMIPIOBaHHS IapaMeTpiB
eJIEKTPOSHEPIeTUYHUX MTPOIIECiB, 00POOKH TaHUX, IPUMHATTS PIlIeHb 1 BIUIUBY HA CUCTEMY.

3. Bcl enemeHTH MeXaTpOHHOI CHUCTEMHM MOBHHHI OyTH 00’€[HaHI CHUIBHUM €HEpPreTUYHUM
pecypcoM, a ix iH(opmaliifHa CKJIaJ0Ba CTBOPIOBATUME MIJCHCTEMY KEpyBaHHs €HEpreTUYHUM
PECYpPCOM 13 BIUIMBOM Ha XapaKTep BUKOHAHHS TEXHOJIOTTYHUX MPOLECIB.

4. TlinTpuMaHHs B MEXaTPOHHHUX CHUCTEMaX PEXMMIB, 110 3a0e3MedyloTh e()eKTUBHE BUKOPUCTAHHS
E€HEPreTUYHOTO pecypcy, 3IINCHIOEThCSI HAa OCHOBI BHMIPIOBaHb CTaHIB NUISXOM BIUIMBY Ha
nporecu 1 mapamerpu. [Ipu 1bOMy BEIMYMHM 3ali3HIOBAHHS 1 MOXUOKK TIPH BUMIPIOBaHHSX 1
0oOpoOJIeHHI CHUTHaJiB HE IIOBMHHI MEPEBUIIyBaTH JONMYCTHUMHUX 3HAu€Hb, 3a SKUX ICHYE
MPUHIIMIIOBA MOJKJIMBICTh BIUIMBY Ha €HEPreTHYHI IMPOLIECH B YMOBAaX HE3BOPOTHOI AWcHMAI]
eHeprii.
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IHTEI'POBAHI PIIIEHHA ITHEBMOCOILUIOBUX CUCTEM JJIs1
OYHKINIOHAJIBHUX MEXATPOHHUX MOAYJIEU TAKYBAJIbHUX MAIIIMH

Beryn.Y  makyBaIbHMX — JIIHISIX ~ XapyOBHUX MPOJYKTIB TNPH  BUKOHAHI  JIOMOMDKHHX
TEXHOJIOTIYHUX OIEpaliii MIMPOKO 3aCTOCOBYIOTH ITHEBMOCOILIOBI MPHCTPOi 13 CHCTEMaMu
exxekropiB. [lpukiagamMu 3actocyBaHHs € ormeparlii oOpoOJICHHS TOBEPXOHb IaKyBaJIbHHX
MaTepiaiB 1 CIOXHBYOI VYITAKOBKH, BBEICHHS TaszoMoaudikoBanoro cepemoBuma (I'MC)
BCEPEMHY YIIAKOBKH, PO3/IIJICHHS TOTOKY CIIOXHBYMX YITAKOBOK Ha KOHBEEPI, CTBOPEHHS BAaKyyMy,
OYMILICHHS KJIANIaHiB KApTOHHOI YIIaKOBKH MEPe]] HAHECEHHIM KJIEHOBOTO PO3YHHY 1 T.iH.

AKTyalIbHicTh. J1J11 BHOOpY pallioHAIBHOT KOHCTPYKITIi €KEKTOpY, BpaxoBYIOUH Pi3Hi (Pi3uKo-
MEXaHIYHI BJIACTHBOCTI Xap4yOBHX MPOJYKTIB, MaKyBaJbHUX MaTepialliB, YIIAKOBKH - HEOOXIIHO
BUKOHATH MOJETIOBAaHHS pPyXy poOodoi pedoBuHH B mpomeci exekuii. [1,2]  Posmmpenns
(GYHKI[IOHATBHUX MO>KJIMBOCTEH MaKyBaJIbHOrO OOJIaJHAHHS 13 MHEBMOCOIUIOBUMHU €KEKTYIOUHMMHU
cCHCTEeMaMH Tepeadadyae MomyK pamioHAIbHUX TEXHIYHUX PIICHb ()YHKIIOHAIBHUX MEXaTPOHHHUX
MOJYJIIB 13 ONTHUMAbHUMHU BUTPATHUMHU XapaKTepucTukamu. MeTor0 MpoBeIeHUX TOCITiIKEHb €
YIIOCKOHAJICHHS ICHYIOUUX (YHKIIOHATBHUX MeXaTpOHHUX MoyiiB (PMM) i3 MHEBMOCOIIIOBUMHU
©KEKTYIOUUMHU CHUCTEMaMU JUIsl TaKyBaHHS XapyoBHX IITYy4yHUX. JJIs LbOTO 3alydyeHo iMiTariiiHe
moaemoBanns B I1I1 FlowVision. BiamoBigHo METI TOCTABJIEHO 3a/4a4i, OB’ s13aHi 13 JOCIIIIKEHHIM
KIHEeMAaTUYHUX Ta JAMHAMIYHUX TMapaMeTpiB pPOOOYMX OpraHiB MHEBMOCOIUIOBHX €KEKTYIOUHX
CHCTEM JUTst 00pOOIIEHHS MMaKyBAIBHOTO MaTepialy, ITYYHUX MPOAYKTIB y MaKyBaJbHIN MaIIHHI.

OcHoBHa yacTHHA. MarepiaiiaMu JOCTIIPKEHHS € TPSIMi €KEKTOPH 13 KOMIIOHOBKOIO «COILJIO
Bentypi», i3 corutoBuM mepepizom y mexax 0,5; 0,7; 1; 2mm. MerogaMu TOCIIHKCHHS € YHCETbHI
Meronu y ckinaai CFD wmopenmi exekropa. Bxinui mapametpu: Po(Bximuuii Tuck); P2 (Tuck
po3piKeHHS - BHXiN); P3 — (TUCK BHXJIOMHOTO OTBOPY); Quo(00'€MHI BUTpaTtH poOOUYOro rasy);
Qv2(00 eMHI BUTpATH TEXHOJOTIYHOTO PoOOYOro cepemoBuIa-ra3, piauHa), Fi— 1uomr pododymx
nepepisis; K; ;R (pobouoro rasy). 3aBaaHHsIM MIPOBEACHOTO TOCITIHKEHHS — € aHaJi3 MOYKJIMBOCTEH
BUKOPHUCTAHHS IMTHEBMOCOILJIOBUX €JIEMEHTIB Ha CHUCTEMaxX TEXHOJIOTTYHOTO OOpOOJIEHHS MITYYHUX
XapYOBHX MPOAYKTIB Y MaKyBaJIbHUX MalllMHAX.
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Pucynox 1 - TexHoJioriuna cxema naKkyBaJbHOI MAIIMHH /Il IAKeTy «tray sealer» -
NAKYBaHHA Y JIOTOK: a) 3araJibHUil BUJ MAaIIUHU: 1 - JIOTOK; 2 — maKyBaJbLHUI MaTepias 1is
(popMmyBaHHA BepXHbOro Ki1anaHa; 3 — ®@II nogayi J10TKIB y TEpMOKamepy;

4 — @II noxayi razoBoi cymii; 5 — npoayKT.

0) y3arajabHeHuil rpadik 3MiHU apamMeTpiB KepyBaHHsI; 6 — mada KepyBaHHS

Jlo daxTopiB 30BHIIIHBOTO BILUTUBY Ha ITHEBMOCOIUJIOBI €XKEKTYIOUl CHCTEMHU BiJHECEHO: |

TeOMETPHYHI - 3MiHa IUIONII TMONEPEYHOro mepepidy kanamy F; 2. BUTpaTHi - 3MiHA CEKyHIHOI
Butpatd M.; 3. MexaHidHi - migBefeHHs ab0 BinBedeHHS MexaHiuHOI eHeprii l,; 4. Temiosi -
miZBeICHHS a00 BiIBEJACHHS TEIIOTH (e; S5.TEPTSA - BUTPATH €HEPrii rasy Ha TepTs lmep. 3MiHa
(301BIIICHHS) BIUTMBIB 10 JOBXHHI KaHay BifmoBiaHo nosnadeHi — dF, dM. dl,, dge , dlyep. Tlpu
IbOMY BCi I1i 3MiHH, KpiM dITp, MOXKYTb OyTH SIK TO3UTUBHUMH, TaK i HETAaTHBHUMH.
BukopucraBimu Bu3HaueHHs uucia Maxa: M = @/a, HaMu OTPUMAaHO PIBHSIHHS, 32 JIOTIOMOIOO
SIKOT'O MO’KHA TMOSICHUTH BIUIMB Pi3HUX (PaKTOPIB HA OCHOBHI MapaMeTpu pOOOTH MHEBMOCOILIOBOTO
€XKEKTYI0Uoro mpuctporo B cuctemi ®MM mnakyBanbHOI MamuHU. Tak, BIUIMB Ha IIBUAKICTH
OIUCYEMO:

dwy, , > dF dQ, 1 k k-1
Wimz_g)="C == 2 g1-Sg1 —"2qq.. 1
W ( ) F QV a2 a.2 mep a2 qe ( )
JUJIS1 TUCKY:
2 2
40 (1 2)= o OF 9 _(k—1)2k|v| da, - K _k(1+(k;1)M )dlm _(2)
p F Q a a a v

IUIst 00’ €MHOT MacH:

dp ) ,(dF  dQ,) ((k-1) 1 k
—(1—M )=M —_—— - = |dg, — = dl ——dl, .(3)
P
p F Q a a a
BuxopuctaBmm 3akoH obepHeHHs BIuMBIB Bymica JILA. [3], MoxkHa 3poOMTH BHCHOBOK, IO IS
Oe3nepepBHOi 3MiHHM IIBHUJKOCTI ra3y B OJUH OIK 3a paxXyHOK (Di3MUHHUX BIUIMBIB, HOTPiOHO, 1100
3HAK IIi€1 J11i 3MIHIOBAaBCS HA 3BOPOTHIM B MOMEHT Iepexoy 3BykoBoi Mexi. TooTo, M>1 — crae <1,
1 HaBmakW. SIKIIO y TEXHOJOTIYHIM omeparii i€ eKiibka (i3MYHUX BIUIMBIB, TO B MOMEHT
Mepexoly 3BYKOBOi MeEXi, 3HaK iX CyMH TOTpPiOHO 3MIHUTH Ha 3BOpOTHiH. LI[o6 posrmsnyTH 111
BIUIMBM, HANpPUKJIAJ Ha IMIBUJKICT MOTOKY, 130JIbOBAHO — MpPHUHMEMO 3MiHM IHIIMX (HaKTOpiB
piBHUMU HY’10. Toxi, BILIMB HAa BUTPATHU CKJIAJaTUME:!
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aQ,

v

dw
—

JlocmiKeHHsT CTPYKTYPH TIOTOKY B 30HI1 3MIITyBaHHS CTpyMeHiB [3,4], moka3aiu, o CXeMaTU4HO
TaKM{ BIUIMB MOXXHA HAaBECTH Yy BUIJIAI CYKYIHOCTI NEpPEXiTHUX IUISTHOK (puc. 2) s
MO/IEIIFOBaHHS pOOOTH €XKEKTOpa.

M2 -1)=- (4)

P res, bar ” 15

u,B || e

0 0,05 0,1 0,15 0,2 0,25 03

P res, bar ”

ue | i {' —

0.5 ]
05

0 0,05 0,1 0,15 02 0,25 03

Pucynox 2 - Y3arajibHeHa XapaKTepHCTHKA POOOTH e:KeKTopa: AiaMmeTp TpyOonpoBoay
0,004m; poGoumii TUCK — 4 Gapa; yacToTa 3MIHIOEThCS Yy Mexkax 18-211'y

BucnoBku. Ha 0a3i mnpoBeaeHUX JOCHIKEHb PO3POOJICHO QJITOPUTM  JIarHOCTUKH
ITHEBMOCHCTEMH 13 COTUIOBUMH IPUCTPOSIMUA HAa OCHOBI €KEKTOPiB, MPOMO/ICTHOBAHO T4 BU3HAYCHO
XapaKTepUCTUKH PO3MOAUTY TUCKY Ta IIBUAKICHMX IapaMeTpiB BcepeiuHi exxkekropa. OTpumani
pe3yabTaT JOBOJAATH, IO JWHAMIYHI MOJENI MaloTh OUTBII BUCOKY TOYHICTH NMPOTHO3YBAHHSA i
JaroTh Oljblle iHpopMaIllil y MOpiBHIHHI 13 CTIHKUMU TepMOJUHAMIYHUMHU Mojensimu. Ha mincTasi
pe3ysbTaTiB  MPOBEACHOTO LHKIY IMITAllIHHUX EKCHEPUMEHTIB MOXKHAa BBa)KaTH, UIO
BU3HAYaJIbHUMU €JIEMEHTaMU po0O0YO0i XapaKTEPUCTUKU €KEKTopa €: a) COIulo, 1o 3ale3rnedye
NOTpiOHY Teuito; 0) KaMmepa 3MillyBaHHS 3 HEOOXIAHMMHM NapaMeTpaMM; B) MICIE PO3TallyBaHHS
coruia i hoopmMa HOTo CIoJIyuyeHHs 3 TOBEPXHEI0 eKEKTOpa, 110 3a0e31euytoTh HEOOX1JHUNA PO3MOALT

TUCKY 1 IOBOPOT cTpyMeHs. Pe3ynpraTu iMITallifHOrO €KCIepUMEHTY MiATBEPANUIHN BiJIOBIIHICTD
MoOJIeN1 3B’ 3Ky MIXK TUCKOM 1 HIBUAKICTIO, IPECTABIEHY B X011 MATEMaTHYHOTO OIHUCY.

Jlitreparypa
1. I'agBa O.M., becmanbko A.M., Bomuko AJI. IlakyBanpHe oOnagHanHs B 3 KH. — 1 KH.
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OCOBJIMBOCTI IMITAHIﬁHOFO MOJEJJTIOBAHHA TEXHIYHUX ITAPAMETPIB
ITAKYBAJIBHOI JIIHII IJISA IITYYHOI ITPOAY KIII

Po3poOka HOBOi JiHIT I MaKyBaHHA MPOAYKIli IMOB’s3aHa 13 HEOOXITHICTIO aHami3y,
cucTeMaru3anii BEeJMKOI KUIBKOCTI TapameTpiB CKIaJ0BUX MEXaHi3MiB, HPUCTPOIB, MOIYIIB,
MMaKyBaJIbHOT'O 00JIaIHAHHS, TPAHCIIOPTHUX CUCTEM Ta BUOOpY onTtuManbaux [1,2,3].

OCHOBHUMH BHXIJHUMHU TapamMeTpaMy Jii KOMIIOHYBAaHHS MaKyBaJbHOI JIiHII €— BHJ camoi
MPOAYKIi, HEOOXIAHICTh TMaKyBaHHA BHOOPY VIIAKOBKH, BHAY MaTepiamxy, 3a0e3leueHHs
0araTocTaiifHOCTI TMpoleCcy MaKyBaHHS 3 MiHIMAIBHUMH Marepiajlo- Ta eHepro3aTpaTami,
MiHIMaIbHE 200 OOMEXeHe BUKOpPUCTAaHHS BUPOOHWYOI muromnii. OCHOBHUMH IapamMeTpamu IJis
BUOOPY TOTO 4M iHIIOTO OOJaJHAHHS € — TEXHOJOTI4HI (MIPOJYKTUBHICTD, PEKUM POOUTH, CTEIIiHb
yHIBEpCaJIbHOCTI, PiBEHb aBTOMATH3allli, KIJIbKICTh BUKOHYBAHMUX OIEpalliii; TeXHIYHI — POOOUMit
TUCK 1 TeMIIepaTypu; 4acToTa oOepTaHHs BUKOHABUMX OPTaHiB; JOIMYCTHMI YMOBH E€KCILTyaTallii;
YMOBH CYMICHOCTI MEXaHi3MiB, MPUCTPOiB, MOIYJTIB MiX c000r0; rabapuTHI po3MipH 1 Maca,
MOKAa3HUKH €JIEKTPOCIIOKUBAHHS — 30KpEMa CIIOKMBaHa €JIEKTPUYHA MOTY)KHICTh, HAIpyra Ta iH.,
€KOHOMIYH1 TTOKa3HUKHU - CTYIiHb €KOHOMIYHOI OUIBHOCTI BUKOPUCTAHHS JIaHOTO OOJIaHAHHS B
nporieci BUpOOHMIITBA; €(PEKTUBHICTh KaiTaJIbHUX BUTPAT HA MOTO MPHUI0aHHS, YCTAHOBKA 1 3aITyCK
B EKCILTyaTaIlilo; TEPMiHH OKYITHOCTI MaKyBaJIbHOI MAllIMHU, TAKyBAJIbHOT JIiHIi.

Jnist opranizaniii 6ararocTaaiifHOTro nMpouecy naKyBaHHS HEOOX1THO BUPIIINTH HACTYITHI 3a/1a4i:

- pO3MOALT MOTOKY MPOAYKLIi MDK OJHOTUIIHUMM MOXYJISAMHM  JUIS  I1JBHILEHHS
MPOAYKTHUBHOCTI JIiHi1,

- BU3HAYMUTU HEOOXIJHY KIJIBKICTh MOJYJIIB,

- BH3HAYHUTHU PEXKUMH POOOTH Ta HEOOXiTHI IPOAYKTHBHOCTI BCiX MOYIIIB JIiHII TaKyBaHHA,

- (hopMyBaHHS OJIHOTO BIOPSIKOBAHOTI'O MOTOKY MPOAYKLIi 3 0araTb0X Ha 3aKJIIOYHMX eTarax
MaKyBaHHS,

- 3a0e3MeunTH PIBHOMIPHICTh BUIYCKY MPOJIYKIil HA OCHOBI €IMHOTO PO3PAaXyHKOBOI'O TaKTy
JHIT TaKyBaHHS.

PosrnsHemMo JTiHIIO A7 TaKyBaHHS IITy4HOI NpOXyKWii 3 OGaraTocTalifHUM HpPOLECOM
NaKyBaHHS Ha MPUKJIAAL JiHii Ay nakyBaHHS Ma@@iHiB Ha puc. 1.

Jlinis BKiIO4ae B cebe MOAAaBaJbHUM KOHBEEp 1 MO SIKOMY pPYyXaloTbCsi B psAJ MO IIICTH
Ma(diHiB, epeBaHTaKyBaJIbHI MPUCTPOi 2, K1 MO3MLII0I0Th MaddiHM Ha KOHBeepi 1, a MOTIM
MePEeBAaHTAXKYIOTh Ha CTPIYKOBI KOHBeepH 3, Moyl Juisl makyBaHHs B @noy-Ilak, momyni 5 s
BKJIaJjaHHs Mad}iHIB B KAPTOHHY KOPOOKY, MOJyJIb 3aKpUBAaHHSA KPHILKH KapTOHHOI KOpPOOKH 6,
MOJyJab (OPMYBaHHS TPYINOBOi YMAKOBKM 7, MaHIMyIATOp 8, MarasuH MiJJIOHIB 8, MOIyjb
CTBOpEHHS TpaHcHopTHOI ynakoBku 10, BIABIAHUIA poaukoBuil kouBeep 11.

[IpoBenenuil aHami3 mNepeMillleHHs MPOAYKLIi Ta TMaKyBaJbHUX MaTepialliB J[03BOJIMB
MoOyayBaTH CXEMy TMEpPEeMIIIeHHs] MaTepiaJiIbHUX TIOTOKIB B TAaKyBaJbHIN JIHIT Ta 3poOHUTH
BHCHOBOK NMPO HEOOXIJHICTh MPOBEACHHS MOJICITIOBAHHS Ha AUISHKAX HaWOLNBIIOT CKIAQAHOCTI Ta
TEXHIYHOTO OCHAIIIEHHs, TOOTO Ha eTalll CTBOPEHHS CTIOKUBYOI KapTOHHOI ymakoBkH (puc.2, 3). ¥V
CTMOKMBYiM KapTOHHIN yrmakoBIli Mad(iHu pO3TAIOBYIOTHCSI HACTYITHUM YMHOM — TPHU O JOBXKHHI 1
TPH 1O HIUPUHI.
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Pucynox 2. Cxema MaTepialbHHX NOTOKIB B JIHIT NAKYBaHHs
NPOAYKUIT B KAPTOHHY YIIAKOBKY

BianoBigHo 10 cXxeMu MartepiaJbHHX MOTOKIB B mporpami AnyLogic Oyia po3pobieHa cxema
MaKyBaJIbHOI JIiHII Ta mporpama, 10 MOJETIOE Tporec nepemimenHs maddiniB Ta makyBaHHS y
KapTOHHY KOpOOKYy (puc. 3, 4).

K CXEMA 1 \

source movelo delay  moveTod assembler queue batch

sourcelmoveTo?  delays  moveTod

Pucynox 3 - Cxema MmojieJIl0BaHHA Npolecy nepemMimeHHsi TpL0X Mad@iHiB 3 ogHOrO psigy
NaKYBaHHS B KAPTOHHY KOPOOKY
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Cxema MozieTtOBaHHSI MPOLIECY:

moveTod . gueued  moveTold . gueusd  moveTod5 sink
combine combinel

1. nepemimenns 3 Mapdinis 3 | " — ol . BOR L
1-ro psy Ha MOJaBaTbHOMY !
KOHBEEPI1

2. nepemimeHHs 3 maddinis 3
2-T0 psijly Ha TIOaBaJTbHOMY
KOHBeEPi

3. nepemimieHHs 3 madQiHiB 3
3-T0 psily Ha TTOJaBATBHOMY
KOHBe€epi

Pucynox 4 - Cxema mope/10BaHHA nepeMilieHHs Ma@¢iHiB NIpu NaKyBaHHI B KADTOHHY

KOpPOOKY
A Modeld : Simulation - AnyLogic Personal Learning Edition =SNG X
. * *-—— ®
® - * - source n‘ove']l'o deIaL'j moveTo7? sssembler2
® ° ° ° P """.—. ) i) ‘._
2 g EE s ER £
* ® ® ®
sourcel  moveTo3 deIaLjS moveTod
®
¢ ¢ ¢ AB I = ~ )
- -
L] L] - L a o 52 5 &
sourced  moveToll deIaLjS moveTol18
Mnigka Mnigkal Mnigks2 P i} o] .
= — -
- - - I 52 e E
1[.3_-3€ 1[.3-3€ 1[.3_-3€ sources n‘ove']l’o'Z deIaLjB n‘o\fe'cl'028 assemblgrE aqy
P i) ) i) o)
‘) o g EE 52 CRE 52
! sourcef  moveTold deIaLj? moveTo2s
i
! i ! P = ) o)
\ i g e 5 2
i KopoSka
| 0% ! ! E . source’? n‘ove']l’o 16 deIaLyS n‘o\fe'EI'USG
4 _— :
| 100/100 4 _.h."_. "_. -
[ 2 g L] 58 8

Pucynox 5 - BikHo cumyJisinii nepemimenHss MaQiniB npu NaKyBaHHi B KAPTOHHY
KopoOKy B mporpamiAnyLogic

BucnoBku. BizyanbHe crocTepe)keHHs 3a MEpeMIIEHHSM MpOIYyKIl Ha eramax 1 cTajisx
NaKyBaHHs, aHaJli3 IHTEHCUBHOCTI MEePEMIILIEHHsI MPOIYKIii B TPAHCIOPTHUX CUCTEMAaxX Ta MOJIYIAX
Jla€ MOXKJIMBICTh MIAIOpaTH HEOOXIJHY 3aBaHTAKEHICTh OJHOTUIIHUX MOAYJeH, OOIpyHTyBaTH
ONTUMANIbHY KUIBKICTh,  PO3MOJUIMTH TOTIK HPOAYKIIT MK HHMH, 3HAHUTH palioHaJIbHI
KIHEMAaTUYHI MapaMeTpu poOOTH TPAHCIOPTHUX CUCTEM Ta MOJIYJIB, Oe3lepepBHE MEPEMILIEHHS
IIPU MEePEOPIEHTYBAHHI, PO3MOALIEHH] MOTOKIB Ta MpH (OPMYBaHHI OJHOTO MOTOKY i3 JEKUIBKOX,
3a0€e3MeynTH PIBHOMIPHICTh BUITYCKY HPOAYKIli HA OCHOB1 €IMHOTO PO3PAaxyHKOBOI'O TaKTy JiHII
MaKyBaHHS.
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MODELING OF PNEUMONOZZLE SYSTEM WORK

Introduction. In the lines for the processing of consumer packaging, when performing
auxiliary technological operations, pneumatic equipment with ejector systems is widely used.
Examples of applications are operations of processing surfaces of processing materials, introducing
the gas medium into flotation units, separating the flow of polymer flakes on the conveyor, creating
a vacuum, cleaning the internal surface of the cyclones after the technological process, and.in To
choose the rational design of the pneumatic system, it is necessary to take into account the various
physical and mechanical properties of the objects of processing. The best method of preliminary
analysis of updated designs of pneumatic systems is the CFD modeling of the kinematic and
dynamic characteristics of the working environment during the ejection, and its impact on the
objects of recycling.

The purpose of the study is to develop a formalized approach to the simulation of kinematic
and dynamic analysis of a pneumatic blower unit of the ejection type in the environment of PP
FluidSim. To achieve this goal it is necessary to choose the type of numerical simulation, to
determine the initial parameters (kind of a calculation grid, a model of turbulence, hardware
computing resources).

Materials and methods of research. Outgoing long-time simulations are selected: conical
pneumatic hook with different sections of the confuser; restriction of the input pressure in the range
from 3 to 6 bars; conditions for the arrangement of the nozzle - a variable angle of the confuser in
the range from 30 to 60 degrees, the length of the nozzle from 5 to 25 mm. The mathematical model
is constructed taking into account the laws of ultraviolet body transference, the motion of
Newtonian fluid and gas through a nozzle; the law of continuity of the work flow. At the inlet of the
nozzle, the limiting value of the static temperature TO = 293K, the incoming main pressure,
atmospheric pressure of 0.1 MPa is given; Integration scheme of the 2nd order; pressure gradient in
the cell walls of the interpolation.During the execution of the simulation experiment on the study of
the behavior of the working environment in the internal section of the nozzle with a change in
pressure and speed, the nozzle traction coefficient was selected as the criterion. This allowed us to
investigate changes in internal losses during expansion of gas in the nozzle:

P
C, = =<, 1
=g 1)

P.- actual thrust nozzle; P., - ideal thrust of the nozzle, which corresponds to the full
expansion of gas (pressure at the cross section of the nozzle is equal to atmospheric: P. = B,) and
the absence of internal losses due to the viscosity of real gas:P.; = G,.C,,, @)

G, — mass flow of gas through the nozzle, kg / s; C,, — adiabatic velocity of leakage of the
working medium from the nozzle, m/ s.
Adiabatic leakage velocity was determined as:

k

2k P. \k-1
Can = E:TRTol‘(Fﬂ

whereT", — absolute temperature in the nozzle, K; ;fc — relation of pressure at the entrance and at the
0

experimental section of the nozzle, Pa; k — coefficient of adiabatic. The actual draft of the nozzle
was determined by the Stechkin formula [ 1].
Simulation results:
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Figure 1 shows the pressure distribution in the OY section of the cone with an angle of 60°,
provided a stepwise change in pressure inside. The comparison of the experimental distributions
obtained confirms the data on the physical modeling of the nozzle in the design with the micro-
doser.

Figure 1 - Pressure distribution in the flow of the experimental working environment at an angle
of confusion 60°

Changing the velocity flux across the pneumatic nozzle, assuming assumptions about the working

environment, is depicted in Fig. 2.

Figure 2 - Distribution of the flow rate of the stream in the flow of the experimental working
environment at an angle of confusion 60°
Conclusions
The research was carried out to determine the sufficient number of nodes of the design grid of the
experimental pneumatic tube. The value of maximum and minimum possible pressure change inside
the confuser section when using different working media is obtained. During the irregularization of
the data of the physical and simulation experiment, the error of the pressure change at the outlet of
the nozzle was within 1.5%. The obtained results allowed to choose the design of a pneumatic
molding with minimum destructive properties under pressure at the exit for a length of 15 mm.
Literature

1.Elatta A.Y., Gen L.P., Zhi F.L. An Overview of Robot Calibration //Information
Technology Journal 3 (1), Asian Network for Scientificinformation. — 2004. — P. 7478.

2.Ruggeri S., Vertuan A., Legnani G., Visioli A. Kinetostaticcalibration of a SCARA robot //
XIX Congresso AIMETA, Associazioneltaliana di meccanica teorica e applicata. — Ancona. — 1417
Settembre,2009. — 10 p.



137

YK 621.01
Coxonenko A.lL, mpodecop, 1.1.H., Ckyiidina €.J1.
Hayionanvnuii ynisepcumem xapuoeux mexnonoeiu (HVYXT), m. Kuis, Yxpaina

JUHAMIKA I EHEPTETUYHA PEKYIIEPAIIA B TEXHOJTOI'THHUX MAIINMHAX

Beryn. Po6oTta 61U1bIIOCTI MalllMH XapakTEPU3YETHCS TICBHUMHU CITIBBITHOIICHHSIMH CHJI, Mac 1
MIBUIKOCTEH PyXy JJAHOK MEXaHi3MiB. 3a/1aui 0OMEKEeHHsI HEPIBHOMIPHOCTEH PyXy BEAYYHX JIAHOK
MOB's13aH1 3 MOIIYKaMU HalKpalux CIiBBiAHOUICHb BKA3aHUX ITapaMeTpiB.

AKTyaJdbHicTh TeMH. Y OUIBIIOCTI MEXaHI3MIB TUIBKM B TIOBHOMY LMKJII yCTaJIEHOTO PYXY
poboTa pymiiHUX CHJI JOPiBHIOE PoOOTI cuil omopy. OgHAK ycepeauHl TaKuX IUKIIB PiBHICTH
BKa3aHUX POOIT HE CIOCTEPIraeThCs, 3aBISKM YOMY PyX BEAYYHX JIAHOK Oyae HEpiBHOMIPHHM.
Brpydanns B cuctemy Ha piBHI OOMEXEHHS JMHAMIYHMX HaBaHTaXCHb 1 peKyreparlii KIHeTHYHOT
eHeprii BU3HAYa€ aKTYaIbHICTh JTOCIIIKESHHS.

MeTtor a0caizKeHHsI € aHaji3 0COOJMBOCTEHM KIHEMAaTHKH 1 CHHTE3y MEXaHI3MIB 1 MallluH
MUKTIYHOT Nii 3 OOMEXEHHSIMHM HEPIBHOMIPHOCTI XOIy BEIyYyHMX JIAHOK 1 3a IMPOrHO30BaHOI
pekymepanii KiIHeTUYHOI eHeprii.

Marepianun Ta Metoau. JlOCIiPKEHHS TPYHTYETHCS HAa BUKOPUCTaHHI 3aKOHOMIPHOCTEH
JUHAMIKU MaIlMH 1 3aKOHax 30€peKeHHsI CHeprii.

PesyabTatn  Ta 00roBOpeHHS. Hns
a' ©) T MOJKITUBOCT1 OILIIHKH TaKWUX MEPCIEKTHB y CHHTE31
Lc MallliH ~ 3BEpHEMOCS] 0  NpPUKIAdy, SKUAK
T O CTOCYETbCA  KPOKOBUX IEpPEMillleHb MAacCHUBIB

BUPOOIB JIAHIIOTOBHM KOHTYypoM. IlpumycTtumo,

0  TMPUBOJOM  OCTaHHBOTO  PEaANi3yeThCS
PIBHOIIPHCKOpPEHI Ta PIBHOCHOBIUTEHEHI
MepeMIlieHHs], KiHeMaTU4yHI IapaMeTpu SKHUX
BiTOOPaXYIOThCS JiarpaMaMu 3 puc. 1 B Mexax
onHOro 1ukiIy. O4eBUAHO, IO TaKi NMEepeMileHHS
CYIIPOBODKYIOTHCS HEOOX1THICTIO TOJOJAHHS CHIT
TEXHOJIOTIYHUX OMNOpPiB TOOTO CHJI TEpTA 1 CHUI
Le iHepii. Axmo nepion nukny ckiaagae yac 2T, To B
nepurii - #oro - MONOBMHI  pyX  CHCTEMH

Pucynox 1 - I'padiuna inTepnperauis MPUCKOPEHUHN, a B JPYrid — CHOBUIbHEHWH. 3a

KiHEMATHYHHX mapaMeTpiB i CTaIIUX Moz[yniB TPUCKOPEHE a' MIBUAKICTh

KiHeTHYHOI eHeprii NPHCTPOIo CHCTEMH Bi1IOOPaKy€eTHCS 3aJIKHICTIO!

V=a't 1)
1 MaKcUMaNbHa MIBUAKICTH:
V,,=aT. (2
Toni 3MiHa KIHETUYHOI €HEeprii Ha eTari PO3rOHY BU3HAYAETHCS 3AJIEKHICTIO!
w=m-=mi ©
Jie m — NpUBe/ieHa Maca cucTeMU. B mopanbiomy etan po3roHy 0yJeMo BBaXKaTu MEPILINM, a €Tal

raibMyBaHHS — JOpyruM. SIKIIO BIJUIIK yacy Ha JApPYroMmy €Taili MOYMHATH BiJ] HYJS, TO PiBEHb
KIHETHYHOI eHeprii Ha APYroMy eTari BiIoOpa)Ky€eThCsl 3alI€KHICTIO:

=2 (VA ~@)). @

[Tpu uboMy MOy IPUCKOPEHB |a'| 1 |a"| Ha MEepILIOMY 1 IpYroMy eTarax piBHi. Y BiANOBITHOCTI

a, m/c?

V, m/c !

t,cC

Ex, Ao

710 3alIMCAaHUX CITIBBIIHOIIEHb PYLIIHHUNA (akTOp Ha BKA3aHUX €Talax 3armucyeTbes y popmi:
r_ . " __ _ "
Po=F+ma’; Pj=F -ma",
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V1, m/c

Vo, m/c

El,,ZIJfC’

E>, /e

N1, Bm

N1, Bm

E., /D

Ilepwa cucmema

tc
01234 % (718 |9
T
llpyea cucmema
t, cC
011234 % (78 |9
Ilepwa cucmema
t,c
01234 % (78 |9
pyea cucmema
t,c
01234 % (78 |9
Ilepwa cucmema
t,c
0124 % |78 |9
lpyea cucmema
t,c
01234 % (18 |9
tc

01234 56

7B 9

Pucynox 2 - KineMaTH4Hi Ta eHepreTu4Hi aiarpamu
napajejabHHUX MOABOCHUX CHCTEM 3 JKOPCTKHMH

KiHEeMATHYHMMH 3B'I3KaMu

ne F, — npusenena cumma Teprs

cuctemu. lIle o3Ha4ae, 10 CHIIM
iHepuii Ha mepuioMy 1 JApyromy
erarnax BIJIIIOBITAJIBbHI 3a
HEPIBHOMIPHOMIPHOCTI X0y
BEIlyYHX JIAHOK, OCKUIBKM 3MiHa
pyurifHOro (akTopa 3a MPUUHATHX
YMOB CKJIaJ]a€ 3HAYEHHs 2ma, SKIIO0
a=a’'=a". PazoM 3 THM BaXXJIMBO,
0 pYIIHHUN (aKTOp Ha MEPIIOMY
erarti BHU3HA4Yae HOTYXKHICTb
NPUBEJCHHS B [0 CHCTEMH. 3a

cranoro 3Hauenns P, i 3pocrarouoi

IMIBUIKOCTI TOTYXHICTH N 3pocrae

BiT HyIsi J0  MaKCHMaJIbHOTO
3HAYEHHA 1

N= PE,V = Plé,a't ; 5)

D! A

Nmax = Ppa t. (6)

Bulip nBuryHa ans npuBeIeHHS

B IO CHCTeMH Mae OyTu

30pIEHTOBAHUM Ha oJIepIKaHe

3HadeHHS Npa, @ 3aIeXHOCTI,

HaBeJeH1 Ha pUC. 1, TOBTOPIOIOTHCS B
KO>)KHOMY LIMKJIi. 3BiZICH BUTIKA€E, IO
BUKOPHUCTAHHS TOTY>KHOCT1 JBUTYHA
HOCHUTH MTOMITHO OOMeKCHHIA
Xapakrep.

[ToxparieHHs! CHTYyaIlii MOYXJIMBO
JOCSTTH BUKOPUCTAHHSIM TOJIBOEHHX
nMapajieIbHUX CHUCTEM, TOB'SI3aHUX
YKOPCTKUMU KiHEeMaTUYHUMH
3B'I3KaMU, aJIe BUKOHAHUX 31 3CYBOM
NPUBOJIB TakKUM  YUHOM, MO0
CIIBMAJaIM TEPIIUN eTanm OJHOI
CUCTEeMH 3 JPYTMM €TaloM iHIIOI.
[Ipu upomy OymemMo BBaXkaTu, IO
o0uABI  CHUCTEMH Yy  CBOEMY
(GyHKIIOHYBaHHI  3a0e3NeuyyroThes
CHOUIBHUM TMpPHUBOJAOM 1 B 000X
BUIMAJKaX KIHEMATH4HI, JUHAMIYHI 1
EHepreTUYH1 MapaMeTpH CIiBHOaaAyTh,
ajie B yacl 3MillleHl Ha BeauduHy T.
TakomMy BUMAAKYy  BiJAMOBIIAIOTH

miarpamu V= V() i E =E(t)

(puc. 2). OxpimM Toro Haemeni miarpamm motyxuoctein Ni=Nj(t), N, =N,(t) Ta miarpama

cyMapHoi KiHeTnuHoi eneprii cuctem E; =E (t).

AHai3 HaBeICHUX Pe3y/IbTATiB JI03BOJISIE BIIMITUTH HACTYITHE.

1. BI/IKOpI/ICTaHHfl, HaIlpukiaag, CHUHXPOHHOI'O CJIICKTPUYHOTO JABUT'YHA MOO3BOJUTH OTPpUMATHU
I_HBI/I,Z[KOCTi BI/IXiIIHI/IX JIAHOK CHUCTEM B 3a/JaHUX PCIKUMAX.
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2. 3cyB Ha miB(]a3u Mepuioro i Apyroro €TamiB MpuBee A0 peKyneparii KIHETHIHOI eHepTii.
3. lomonauHs cui iHEpLii HA MEPUIMX eTarnax CYHPOBOIKYETHCS 3POCTAHHSAM LIBHIKOCTEH i

KIHEMaTH4YHOI €Heprii CHCTeM, TOMY JiarpaMd KIHETMYHHUX C€HEprid CHCTEM BIIMOBIJAIOTH
PO3paXyHKOBHM.

4. ExcrpeManpHi 3HaUCHHS MIBUJKOCTEH 1 KIHEMAaTUYHUX CHEPTiil B MOETHAHUX CHUCTEMax HE
MEPEeBUIIYIOTh BIAMOBIIHUX MapaMeTpiB B OAHOPsIHIN cucteMi. IIpu npoMy mocsraerbes 3HaAYHO
piBHOMIipHiIlIe HABaHTA)XEHHS ABUT'YHA IPUBOJA 3 TOJJBOEHOIO MPOAYKTHBHICTIO CHCTEMH.

5. 3a BiACyTHOCTI 3CyBiB MEpIIMX 1 JPYrUxX €TamiB CyMapHa KiHeTHYHAa €Hepris Mmama 0
MTOJABOEHI IMIKU 1 3HAYHO TipIIe eHEPTropO3MOIITICHHS.

Baraneuuii Bua giarpamu E. =E(t) mpuBoauTe 10 BUCHOBKY PO MOMKIMBICTH 3aCTOCYBaHHS
MPUHIUITY cyrepno3uiii. Ha mepmomy 1 Apyromy eramax IIBHAKOCTI 3MIHIOIOTBCS BiJl HYJS 10
MakCHUMyMy 1 BIJIOBIHO Bii MakCUMyMy 10 Hyis. lle o3Hadae, M0 3a CUMETPUYHHX 3aKOHIB
nocsratotbest 3uadennss 0,5V i 05V, . Toxi BimmosigHo iM KiHeTHYHA eHepris 3a yMOBH

My =My =M CTaHOBUTHUME:

2 2
0,5V, 0,5V, m m
Eg:ml( SVin) +m2( ) =20,5V2 =0V2 @)
2 2 2
Takum yuHOM, MiHIMadbHI 3HAUEHHS KIHETMYHOI e€Heprii CKIaJalTh MOJOBUHY
MakcUMalbHUX. OCKUTBKM CydacHI MOKJIMBOCTI MEXaTPOHIKM JIO3BOJISIIOTH peajli3oBYBaTH pi3Hi
3aKOHH PyXY, TO JOLIUIBHO 3/IHCHUTH MOUIYK Yy HANPSAMKY 30JIKCHHS €KCTPEMYMIiB KiHETHYHOI
€Heprii y MOJIBOEHUX CUCTEMAaX.
JIns mepmmx erarniB MaeMo 3aJISKHICTh IO BUSHAYECHHIO ITMHHOI IIBUAKOCTI
V,
V=kt=-"1t, (8)
T
3amaeMocsi yMOBOIO, IIO Ha TOJIOBMHHHMX JUISHKAaX MEPHIOro JPYroro eTamiB CyMapHa

KiHETUYHA CHEPTis CKIIaJIac:

2
E'C=mV7m. )
Toni mijicTaHOBKOIO YMOBH (8) 07€pKYyEMO
V2 m(thjz M2
=T +—(V(t))".
m 0 Do) (10)
VZ (V)
260 mm_ ?mj (VD) )

2 2
V(t)=4/V2 —(@j ~V. 1—% . (12)

JlOCATHYTUI pe3yNbTaT 03HAYa€ MOXKJIMBICTH 30JIMKEHHS €KCTPEMYyMIB KiHETHYHOI eHeprii i
JUIS THIIUX 3aKOHIB, SKMMH B1100paXyt0ThCs HIBUIKOCTI MIPUBEACHUX Mac CUCTEMHU.

B piBusnuax (10)-(12) zanexnicts V(t) BimoOpakye 3aKOH IIBUIKOCTI MPUBEIACHUX Mac Ha
Apyrux eTamax ix mnepemimenb. [Ipy 1poMy y BiANOBIAHOCTI O piBHAHHA (9) 1e o3Hadae
BUPIBHIOBaHHS EKCTpEeMyMiB KiHeTW4HOI eHeprii. Ha miarBepmxkeHHs ocTaHHboro ymoBy (10)
3aMUIIeMO Y BUTJISII:
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2

2

2 2 2 242 2

m\h:m Vit My (L _m| Vit v ot , (13)
2 2|\T 21 ™ T 2| T? " T

[TincraHOBKa 3HaYEHb Yacy t JO3BOJISIE BUBHAUNUTH:

V2
nput=0 EK=m2m; (14)
npu t = 0,5T E, =g(o,25vr$1 +o,75vr$1)=%vnz1 : (15)
nput=T E. z%Vnzq : (16)

JI1st 1oaaTKOBO1 IEPEBIPKA BUKOHAEMO PO3PaXyHOK sl MPOMiXKHOTO 3HaueHHs t = 0,25T:
V2 =(0,25Vp )2 + V2 (1-0,252)=1,0-V2 . (17)

3 dopmymnu (17) oueBUAHO, 11O A7 BCAKOTO IUIMHHOTO 3HAYEHHS t €KCTPEMYMHM BIJICYTHI i
cyMa KiHEeTUYHUX €HEpPTiil MOJBOEHUX CHUCTEM 3AJIMIIAETHCS CTajo. Ll 0coOmuBiCTh 30epiraeThes
HAa JpyroMy erami /A T[eplioi CUCTEeMH, OCKUIbKM JJis JIpyroi CHCTEMH Mae Micle
CHHXpPOHi30BaHWi mnepmwmii eram. Craje cymapHe 3HAYCHHS KIHETHYHOI €Heprii JBOX CHCTEM
O3Ha4a€e HOBI YMOBH 3 TOYKU 30py 1HTEpeciB OOMEKEHHsI HEPIBHOMIPHOCTI XOAY BEAy4Oi JaHKH,
sKa 3a0e31evye rnepeaaBanus pyxy oooM cuctemam. OKpiM TOTO Ma€ MicIie ITUPKYJIAIis KIHETUIHOT
eHeprii B cucTeMax.

BucHoBkM. AHalli3 HaBEICHUX PE3YIbTATIB a€ 3MOTY CTBEPXKYBATH, III0:

1. BukopucraHHS >XOPCTKUX KIHEMAaTHUYHUX 3B'A3KIB JacTh 3MOTYy OTpPUMATH IIBHAKOCTI
BUXI1/THUX JIAHOK CHCTEM Yy 3aJIJaHUX PEKHMaX.

2. 3cyB Ha miB(a3u MepIioro i APyroro erariB MpU3BE/E 10 peKynepalii KIHeTHUHOT eHeprii.

3. [lomonaHHs cuil iHepLii HAa MEPIIUX eTanax CyMPOBOIKYETHCS 3POCTAHHSAM IIBUAKOCTEH i
KIHEeMAaTU4YHOi eHeprii cucreM, TOMY JiarpaMH KIHETUYHHX €Hepriii CUCTeM BiANOBIIAIOTh
PO3paXyHKOBHM.
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AHAJII3 CTAHY PIBHOBAI'M HABAHTAKEHOI KPYTJIOI IPYKHOI
IVIACTUHHA HA OCHOBI EHEPTETUYHOI'O KPUTEPIIO

Beryn. OnHa 3 ocHOBHUX (DYHKIIIH yIakOBKH XapuOBHX HMPOAYKTIB — 3a0e3redeHHs: Oe3neKu
Xap4yoOBUX MPOJYKTIB BIIPOJOBXK BHU3HAYEHOr0 BHPOOHUKOM TepMiHY 30epiranHs. Jljis wLboro
MOBHHHI OYTH BpaxoBaHi yCi OCHOBHI HeOe3MeKH sl MPOIyKIIii BIPOIOBXK 11 )KUTTEBOTO IUKITY. Le
MOXYTh OYTH MpOIECH 3aKyNOPIOBAaHHS, TEIUIOBA OOpOOKa, SIKIIO IPOIYKT OOpOOJISIETHCS B
YIIaKOBaHOMY BUTIJIS/II, TPAHCIOPTYBaHHS, CKJaayBaHHA, 30epiranHsa npoaykuii. Tak, B mporeci
30epiraHHs, 0COOJUBO SKIIO TEPMiH 30€piraHHs TPUBAIUMA 1 BUMIPIOETHCS POKAMHU, YITAKOBKA MOXKE
y pi3Huii cmoci®6 BTpadatu cBoi 3axucHi (yHkmii. Toal BHHMKAae NHTaHHS: MO MOXe OyTu
MIOKa3HUKOM TOTI'0, 1[0 YIIaKOBKa IPOIOBXY€E €()EKTUBHO BUKOHYBATH CBOIO 3aXUCHY (DYHKII1IO?

Jst cxisiHoi yrakoBku Ty 111, ab6o cucremu 1BicT-0hd (TO), B siKiil mpoayKITist 30epiracThbest
BiJl IBOX JI0 TPbOX POKIB, TAKMM T'apaHTIHHUM IPUCTPOEM € THydyka MeMOpaHa, po3TallloBaHa B
HeHTpi noist kpumku cuctemu TO, Bioma mij] Ha3BOIO «KOHTPOJIbHA KHOMKA». MeMOpaHa sBiste
co0oro crienianbHui penbed Ha MOl KPUIIKK Y BUIIISIAL KPYTIIO1l MPY»KHO1 riacTuHu. MemOpaHa B
3aJIeKHOCTI BiJ il CTaHy - BTATHYTOrO ab0 OMYKJIOTO - CBIYUTH MPO HasiBHICTH a00 BiJICYTHICTH B
YIaKOBIIl BAKyyMY, a OTK€ PO 1 repMETUYHICTb.

AKYTaAJIbHICTh. 3aJI©XHO BiJ THIIOPO3MIpY CKISHOI Tapu Ta PEXHUMY TEIUIOBOi 0OpoOKwH,
KPUILKA BUTOTOBJISIFOTBCA 3 JKEPCTI PI3HOI TOBIIMHM Ta TBEpAOCTi. BUpOOHMKM KpuUIIOK 3
MeMOpaHaMu, OCOOJHMBO BITYM3HSHI, MAlOTh TI€BHI CKJIQIHOIII Y BUPOOHHITBI, SIKi CTOCYIOTBHCS
HaA1tHOCTI poOOTH MpYXHOI TacTuHU. Kpim Toro, po6oTa MeXaHIYHHX CUCTEM 3 KOHTPOJIbOBAHOIO
BTPATOIO CTIMKOCTI B3arajli He JOCTATHHO BHBYECHA 1 OOTPYHTOBAHA Ta TOPKAETHCS MHUTaHb TEOPIil
IPY>KHOCTI. 3arajioM 1ei HalpsMOK JOCIIKEHb CTOCOBHO Xap4yOBO1 IPOMMCIOBOCTI MOB’sI3aHUM 3
YIIOCKOHAJIICHHSIM TEXHOJIOT1i MaKyBaHHSI.

OcHoBHa 4acTuHA.KOHCTPYKTUBHO MeMOpaHUW CHOPOEKTOBaHI s pPOOOTH B PEKUMI
KOHTPOJILOBAHOI BTPATH CTiHKOCTI, puc. 1. BoHM BTpadaroTh CTIMKICTh B pe3yabTaTi BHHUKHEHHS
BaKyyMy B Tapi, sSIKUIl COpUYMHSE Mepenaj THCKY Ha moJjie Kpuiuku. Hamanmi neit mepeman THUCKY
HazuBaTuMeMo THUcKoM. Ilicis BTpaTu cTiiKocTi MemMOpaHa NEepeXOAUTh Y TOJOXKEHHS CTIMKOi
piBHOBaru. 3HaueHHs KPUTUYHUX THUCKIB BTPATH CTIHKOCTI Ta B1THOBJICHHS 11OYaTKOBOI (popmu, sKi
BHU3HAuYal0Th poOOUNii iIHTEpBal PYHKIIIOHYBAaHHS ICHYIOUMX MeMOpaH, 3arajioM BiIoMi 1 Ha1alOThCs
¢bipmamMu-BupoOHUKaMH Kpumiok. OTke 3aBIaHHS poOOTH TMOJArae yToMy, MO0 MUIIXOM
MaTeMaTHYHOTO MOJIETIOBAHHS OIMCATH 3MiHY NOTEHIaNbHOI eHeprii Kpyrioi IJIacTWHH, sKa
00yMOBIIIO€ CTaOUIbHY POOOTY MEMOpPaH B 3aJaHOMY PEXKHMI.

™ .

L 1

6)
Puccynox 1 - Tlone kpumku cucremu TO (TBicT-0d): a) MemOpaHa B HEHABAHTAKEHOMY

cTaHi;; 0) MmeMOpaHa y cTaHi BTPaTH CTIKOCTI.
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[ToTenIianpHa eHEpris Kpyrioil MIACTUHH 3aJICKUTH BiJl TEOMETpIi ii mOomepevyHoro mepepizy

(penbedy). JOTpUMYBAaTHUMEMOCH pO3PAaXyHKOBOi CXEMH BSKiH poOOYMii KOHYC IUIACTHHU

3alIeMJICHUN 10 KOHTYPY, 3 BUIBHMM paJiajibHUM 3MIIICHHSAM TOYOK KOHTYpY (puc. 2). Buximni

PIBHSHHS Ul PO3paxyHKIB €HEprii CUCTEeMHU BUKOPUCTAEMO 3 Teopii mpykHocTi. IloBHa enepris

CHCTEMH MEMOpaHM BHM3HAYAE€THCS AHAJOTIYHO EHEprii MpH OCECUMETPUYHOMY BUTHHI KpYIioi

IJIaCTUHKH [ 1]

fra

Elizul“?—i_*y__y(’

| =

En = Ec + Eg = W,
ne E. — eHeprist Hanpy>KeHb B CEPEeIMHHIN MOBepXHI MEMOpaHu;

R 2.5\? 2 2
g L[ +£1d_@j 2udvddl,
2 Ldr rdr r dr dr ,
E, — eHeprisi BUTHHY;
D% (d%) (ldoY 2udede
-Off[Le) o (200] 2ut08)y
25 dr rdr rodr dr ,

W — po6oTa 30BHINTHLOTO HABAHTAKEHHS.
R R
W = [Po2zrdr = 27P [ wrdr
0 0

ne £ — Moaynp HOpMaJIbHOI IPY>KHOCTI MaTepiainy MeMOpaHu;
0 — TOBIIMHA MeMOpaHu (3kepcTi);

R — pazaiyc KOHTYpY 3aKkpiljieHHs MeMOpaHu;

@ — (yHKIIIs HAIIPY)KEHHS;

I — IOTOYHMH pajilyc MeMOpaHu;

1 — koedinient Ilyaccona martepiany MmeMOpaHu;

Es°
D=—rm—
12(1- 47)
@ - TOJIaTKOBUN MOTOYHMUI IPOrMH MEMOpaHU;

P — Tuck (HaBaHTa)KeHHsI) HA MeMOpaHy.
Po3B’sxxemo piBHAHHA (2). [licns po3B’si3aHHS OTpUMAEMO

- WTIHPUYHA )KOPCTKICTh MEMOpaHH;

3gacl 2
E :”E—MJ' ,,l(d_Rj +1R2(,,1)_2/JR(F1)3_R ”1
r .

©  36R’ dr,

0 1 h

[To3HaunMO iHTErpaabHy YacTHHY piBHSIHHSA (5)

1 2
drR 1, drR
I, = — | +=R*(r)-2uR(r)—
1!“[%} ()~ 2uR) g

Toni piBHSHHS €HEprii HaNpy>KeHb B CEpeNHHII MOBEPXHI MeMOpaHu

Pucynok 2. Cxema 3akpinjieHHsi MeMOpaHH. fny. — MOYATKOBHII MPOTrUH LIEeHTPa MeMOpaHH.

1)

)

(3)

(4)

()
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_7z'E3f45
=Rt - ®

Po3B’sxemo piBHsHHS (3). [licast po3B’g3aHHS OTPEMAEMO

16f2zD% (dw ) 1 dW
Efo ”1[ 1] +—le(”1)+2ﬂWl(’i)d—l n

0 dr, ir 1 (7)
[To3HaunMo iHTErpanbHy YacTUHY pPiBHSIHHS (7)
1 2
dw, 1 dw,
I, = rl[ 1} =W (1) + 200, () =+
! ) dr, |~
Toxi piBHSHHS eHeprii BUTHHY
16f*zD
E = R I, (8)

Po3p’sokemo piBHsHHS (4). [licast po3B’si3aHHS piBHAHHS poOOTH 30BHIIIHHOTO HABAHTAKEHHS
OTPUMAEMO

aPfR®
W = 3 9)
[Ticns migcranoBku (6), (8) Ta (9) y piBusHHs (1)
e 't 16f°D PR’ (10
" 3%R* T R* Y 3

BucnoBok. PiBasians (10), oTpruMaHe nUIIXOM pO3B’sI3aHHS PiBHSHB JIOKATBHUX €HEPTeTUIHUX
BILIUBIB, € 0a30BUM DPIBHSHHSM, SIKE XapaKTepU3ye Ta BiloOpa)kae eHepreTHuHI MEepeTBOPEHHS B
Tini memOpanu. PiBHsnHS (10) me 3HAYHOIO MipOro po3B’si3aHE PIBHSAHHA, 33 JOIMOMOTOIO SIKOTO
ICJIA PO3PaXyHKY IHTErpalIbHUX YaCTHH MOXHA OTPUMATH PO3PAXyHKOBE PIBHSAHHS AJs MOOYJ0BU
SHEepPreTUYHUX PiBHIB OPM piBHOBAru MeMOpaH.
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OBIPYHTYBAHHS PEAJIIBAIIIL HOBOI'O CIIOCOBY TPAHCIIOPTYBAHHS
KAPTOHHHUX APKYHIIB Y HITAHOIOBAJIBHOMY OBJIAJTHAHHI

Ha mnignpuemcTBax 3 BUIOTOBJECHHS KapTOHHOI Tapu IIUPOKO EKCIUIyaTylrOTh apKyIIeBi
IITAaHIIOBAIbHI MAIIMHU — BHCOKONPOIYKTHBHE OONaJHAHHS, YKOMIUICKTOBAHE OMepaIliiiHuMu
MOJYJISIMHM: TMHEBMaTHYHUM caMmoHaknagoM [ (puc. 1), mrTaHuroBambHOI cekuiero II, cekuiero
BuiiamyBaHHa 0O0pi3kiB III Ta mpuitmansauM mpuctpoem IV [1]. VHiBepcasbHe MITaHIIOBATIbHE
oOylalHaHHSA JOJATKOBO YKOMILJICKTOBAHE CEKI[I€EI0 pO3’€JHAHHSA Ta CTaIleIOBaHHA TI'OTOBHUX
PO3TOPTOK, SIKa PO3TAIIOBAHA IICHS CEKIlil BUIIaMyBaHHS OOPi3KiB.

Uepe3 TEXHOJOTIYHI CEKIii TMOKPOKOBE IMEpeMIlIeHHs KapTOHHUX apkymiiB KA Big
camoHakiany | no mpwuiiManeHOrO mpHcTporo IV 3abesmeuyroTe KapeTku 1, mnpueaHaHi
HNEPIEHAUKYIIPHO JI0 JBOX HECKIHYEHHHMX JIAHIIOTOBHX TpPaHCHOPTEpiB 2, 3 (DIKCYIOUUMHU
knamanamMu 3. s iX mpUBOJAa BHKOPHCTOBYETHCS ITUKIOBUH KYITaYKOBO-3yO4acTHUH MEXaHi3M,
KUl 3a0e3neuye KapeTkaM NepiogUYHUN PyX 13 3yITUHKOIO B TEXHOJOTTYHUX CEKI[isX.

| [l " \/

Pucynok 1 - IIpuHIUIIOBA cXeMa apKYIIEBOI0 TAHIIOBAJIbHOI0 ABTOMATA

VY nepeBakHil GUIBLIOCTI IITAHIIOBAJIbHA CEKIisl 00JIaAHAHHS MICTUTh PYXOMY HUXKHIO TUTUTY,
sKa Mijg yac poOdo4oro xoay 3abe3nedye CHIOBY B3a€MOJIII0 IHCTPYMEHTIB IITaHIIOBAIbHOI (hOpPMH 3
KapTOHHMM apkymeMm. Jlns 3a0e3nedyeHHs YMOBU IPOXO/DKEHHS KAapeTOK uepe3 30HY
LITAHLIOBaHHS, OOMEXKeHYy pOOOYMMH I1HCTpYMEHTaMM MITaHLoBalbHOI Gopmu 4 (puc. 2) Ta
IUTOIIMHOI0 HUXXHBOT HATUCKHOI IJIMTH 5, OCTaHHS 3MILIYEThCS BHU3 Ha BEIMUYUHY H, sKa BPaXxOBYye
posmip h kaperoxk 1. Jlns pisaux (opmaTiB Ta NpPU3HAYCHHS IITAHIFOBAILHOTO OOJIaTHAHHS
BEPTUKAJIbHE 3MILIEHHSI HATUCKHOI IUIMTH pi3He, MPOoTe sl HallO11bI BUKOpUcTOBYBaHUX H = 80 —
100 mMm.

OCKUIbKM HAaTHCKHA IJIMTa € MAacUBHOW, TO i 3a0e3MeYeHHs BHCOKOI MPOAYKTHBHOCTI
HITAHLIOBAIBHOTO 00JIaJIHaHHS LIMKIJIOBI MEXaHI3MH ii MPUBOJY MEepeOOPIOIOTh 3HAUHI 1HEPIiHI
HaBaHTAXXEHHs, 110 BUMarae BiJNOBIIHOrO eHepro3abesnedeHHs [2]. OkpiM TOTo, TpaHCIIOPTEPH,
Kl TIPUBOASTH B PyX KapeTku 3 (IKCYHOUMMH KianaHaMu, (QYHKIIOHYIOTh HaJl poOOYHMH
IUIOIIMHAMM TEXHOJOTIYHUX CEeKLiH, M0 BIUIMBA€ HAa BEPTUKAJIbHUM TabapuUTHUH pO3MIp
MITAHIFOBAJIBHOTO O0IaHAHHSA.

3amponoHOBaHO HOBMH cmoci0, skuil 3abe3nedye yMoOBY peaiizalii BiJHOCHO HE3HAYHOTO
nepeMilleHHs] HIKHBOI MAaCHBHOT HATUCKHOI TUTMTH B INTAHIFOBAILHOMY TIPECi JUI TIPOXOKSHHS
yepe3 30HY IITAHLIOBAHHS TUIBKM KapTOHHHUX 3aroTOBOK, a TpPaHCIOPTepU (YHKLIOHYIOTH ITiJ{
IUIOLIMHOI 00pOOKH KapTOHHHUX 3arOTOBOK B YCIX TEXHOJOTIYHHUX CEKIIISX.
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HoBswnii crocio JTUCKPETHOTO
4 MEpeMIIIeHHs] KapTOHHUX apKyLIiB IO
TEXHOJOTIYHHUX CEKISIX MITaHIFOBAJIHHOTO
aBTOMaTa nependadae ix  (QikcyBaHHS,
MOJAaHUX  CaMOHAKJIQJOM,  KJIAllaHaMH

. / KA

h \_/<:|' 3 OKpeMHUX JiBOi Ta mNpaBoi KapeTok, SKi
[,_EO._4 H I 3aKpilJIeHI HABPOTH OJHA OJHIA Ha
N HECKIHUEHHUX JAHITIOTOBUX
TUTACTUHYACTHX TpaHCIOpTepax, Ta
TPaHCHOPTYBaHHS apKyIIiB 32 OOKOBIi JiBe

1 \ Ta IpaBe BUIbHI MMOJIS.
[Tpuctpiii, Mo peanizye HOBHIA CIOCIO
5 JMCKPETHOTO  TEPEMIllICHHS KapTOHHHX
Pucynok 2 - Cxema TpaguniiHoro apKylIiB MO0  TEXHOJOTIYHHMX  CEKIIisIX
TPAHCMOPTYBAHHSI KAPTOHHOT0 APKYyIIa HITAHIIOBAIBHOTO aBTOMATa. CKJIAJAEThCS 3
B 30HY IITAHIIOBAHHS mpaBoi Ta JIiBOI KapeTok, siKi 3adikcoBaHi,

BIJIMOBIJIHO, JI0O TIPaBOro Ta  JIIBOTO
JAHILIOTOBHUX TPAHCIIOPTEPIB.

JliBa kapeTKa ckiagaeTbes 3 Hepyxoi ryoku 1 (puc. 3) kiamana, )KOPCTKO 3aKPIIJICHOI 10 ABOX
MaNBINB 2 JJAHKHU JIIBOTO JIAHITIOTOBOTO TpaHcnopTepa JIT, Ta pyxomoi TyOKH 3, MPUETHAHOT 10 OCi
4, mo 3HAXOOUTHCA IMiJ| Ji€I0 MPYXUHU KpydeHHs. [IpaBa kapeTka CKIQNAEThCs 3 aHAJOTTYHUX
€JIEMEHTIB, A3ePKaJIbHO PO3TAIIOBAHUX BiTHOCHO MpaBoi /7K KapeTku.

r.--/lid K
J

] r

Pucynox 3 - Cxema KOHCTPYKIII JIiBOT KapeTKH JJis (PiKCyBaHHS KAPTOHHOT0 apKYyIa
3a BiJILHE 00KOBeE ImoJie

BucnoBku. TexHiuHMH pe3ynpTaT peajizailii MPONOHOBAHOTO CIOCO0Y TPAHCHOPTYBAHHS
KapTOHHMX apKylliB 3a BUIbHI OOKOBI TOJs TMoyiAirae B 30UIBLIEHHI TMPOJYKTUBHOCTI
LITAHIIOBAJILHOTO 00JIa/IHaHHS Ta 3MEHIIECHHI:

- IHepLiIHHOrO HaBaHTAaXXEHHs MAaCUBHOT HATUCKHOI TUIUTH Ha IIPUBOJ;

- rabapuTiB o0JlaJHaHHS 32 pPaxXyHOK (YHKIIIOHYBaHHS TPAHCIOPTEPIB i IUIOMIHUHOKO
BUKOHAHHS TEXHOJIOTTYHUX OIepaliif 3 KApTOHHUMH apKyILIaMH;

- METaJIO- Ta EHEProMICTKOCTI HITAHIIOBAIIBHOTO 001aTHAHHSI.
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PECYPCO3BEPIT'AIOUI TEXHOJIOI'TI BUT'OTOBJEHHS
CIIOKUBUYOI YITAKOBKH O®CETHHM JPYKOM

Beryn. CyuacHmii cTaH BUpPOOHMIITBA CIIOKHMBUOi YITAKOBKH 13 3aCTOCYBAaHHSIM O(CETHOTO
JIPYKY XapakTepU3yeThCS BUKOPUCTAHHSM IIMPOKOIO aCOPTUMEHTY BHUTpPAaTHUX MarepialliB Ta
3aCTOCYBAaHHS TEXHOJIOTTYHOTO IMPOIECY KOMIUIEKCHOTO KOHTPOJIO sl 3a0e3MedeHHs] BUCOKOI
SIKOCT1 JAPYKOBaHOI MPOMYKIIIi 1 3MEHIIIEHHs BiaXoaiB BupoOHHUITBA [1, 2]. OmHak, me ogHuUM 3
HaNpsAMKIB MiHiMi3amii Opaky B Mpoleci ApyKyBaHHS HA YMAKOBI[ € IMOIIYK HOBUX HiAXOMIB 110
crabim3anii rpagamifiHuX XapaKTePUCTHK TEKCTOBO-UTOCTpaliiHoi iHdopmarii Ha cramii
JIOAPYKApChKOI MiArOTOBKH OPUTIHAI-MAKETy yIaKOBKH.

AkTyanbHIiCTh TeMd. OJIHUM 13 TEPCIEKTUBHUX HAIMPSAMKIB MiATOTOBKH OpPHUTiHATI-MAaKETIB €
3aCTOCYBAaHHS CY4aCHHUX JITOPUTMIB CTUCHEHHS iH(OpMAIIii, [0 TO3BOJISE 3MEHITUTH OOCST TaHUX
Ta MIABUIIMTU €()EeKTHBHICTH MpOIeciB 0OpOOKM opuriHai-MakeTiB. OCOOIUBICTIO 3aCTOCYBAHHS
CY4aCHHX METOJIB CTHCHEHHS JUIi OOpOOKM OpHTriHAJI-MaKeTiB YMAKOBKM € 3MEHIICHHS
HaJUTMIIKOBOT 1H(pOpMAIIil 1 SK HACHIJIOK MOKPAIIECHHS BIITBOPEHHS TpajalliiHUX XapaKTEPUCTHK
TEKCTOBO-UTIOCTPAIIfHOI Ha eTari BUTOTOBJICHHS IPYKApChKUX GOPM Ta mporecy opceTHOro APYyKy
Ha ynakosii [3].

Pesynpratn Ta oOroBopenns. [[ms cucremaTu3allii CydacHUX METOMIB CTHCHEHHS OyJio
MIPOBEJICHO aHalli3 ICHYIOYHMX TEXHOJOTiH 00poOku iHopMarlii Ha cTaiii AOJPYKapChbKUX MPOLECiB
MiATOTOBKM OpPHTiHAJI-MaKeTiB. 30KpeMa OyJo PO3IIITHYTO OCHOBHI alTOPUTMH KOJYBaHHS ISt
ctucHeHHs unudpoBux 300paxkenb: RLE, JBIG, CCITT Group, LZW, Huffman, Wavelet
(pexypcuBnwmii), ppakransauii Ta JPEG. [IpoananizoBaHo 0COOIHMBOCTI MPOIECY CTUCHEHHS JaHUX
3a anroputMamu Lossy JPEG (3 Brpatamu) ta Lossless JPEG2000 (6e3 BTpar), 110 € NOMMPEHUMU
B Tpadiunux (opmaTax OpUTiHAI-MAKETIiB I JAPYKY YIaKoBKH. BcTaHOBJEHI iCHYIOYi KpuTepii
e(EeKTUBHOCTI Ta SKOCTI CTUCHEHHS 300pa)XCHHS 3a PI3HUMH QJITOPUTMaMHU KOTYBAaHHS s
MPAKTUYHOTO TOPIBHSHHS aJTOPUTMIB CTHUCHCHHS IMQPPOBHX 300paKeHh B CHCTEMax
JIOIPYKAapChKOT MiATOTOBKH.

BucnoBku. Ha ocHOBI MpoOBEACHOTO MOCHIIKEHHS PO3POOJICHO CHUCTEMATH3AIll0 OCHOBHUX
TEXHOJIOTi CTHUCHEHHS 300pakeHb B CHUCTeMax MOJirpadiyHoro penpoayKyBaHHS, IO
XapaKTepU3yEThCSl TAKMMH OCHOBHUMH O3HAaKaMH, SK METOIW CTHCHEHHS JaHWX, aJTOPUTMHU
KOJyBaHHS, KJIacu 300pakeHHs, BennuuHa kommpecii (Kc) Ta skicTh 300pa)keHHs MiCs KOTyBaHHS
(KPSNR). BwuzHaueHo 0cOOIMBOCTI 3aCTOCYBaHHSI QJITOPUTMIB KOAYBaHHS JUIsl CTHCHEHHS
uupposux 300paxkens: RLE, JBIG, CCITT Group, LZW, Huffman, Wavelet (pexkypcuBHmii),
¢paxtanpHuii Ta JPEG. BcTaHOBIEHO 3HAuHY NEPCNEKTHBHICTH 3aCTOCYBAaHHS aJITOPUTMY
ctucHeHHs Lossless JPEG2000 [4], mo 3maTHUIl 3MeHITyBaTH OOCST JaHUX TpH 30epekeHH1
BI3yaJIbHOI SIKOCT1 300paK€HHS, MIABUIIUTHA €(PEKTUBHICTD J10IPYKAPChKHUX MPOIIECIB Ta 3MEHILUTH
00CST HeSIKICHUX BIAOUTKIB MU APYILI HA yIaKOBII.
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KYJIAUKOBUI MEXAHI3M KPOKOBOI'O ITPUBOJIY TPAHCIIOPTYBAJIBHOT'O
IMPUCTPOIO TAKOBAHB ITOJIIT'PA®IYHUX MAHINH

Beryn. TamnoHHMI ApyK BHUKOPHUCTOBYIOTH JUIS 33JApYKOBYBaHHS 00 ’€MHHX NaKOBaHb, SKi
HEMOXUIMBO 3aJpPYKOBYBATH I1HIIMMH METOJaMH. Y CYYacHId IPOMHCIOBOCTI € HEOOXiIHICTh
3aJJpyKOBYBaTH BEJIHMKY KIJIBbKICTh OJHOTUIIHHX BHPOOIB. Y TakOMy BUMAJKY MAIIHMHHU 3 PYYHOIO
MO/Iayel0 BUKOPUCTOBYBATH HENOLUIbHO. ToMy [UIsi 3aJpyKOBYBAaHHS BEJIHMKOi KUIBKOCTI
OJHOTUIIHUX BHPOOIB JOLITHHO BHUKOPHUCTOBYBAaTH TPAHCIIOPTYBaJbHI KPOKOBI MPHUCTPOi, sKi
MEPIOIMYHO MOJAI0Th y 30HY APYKY MaKOBAaHHA, OCKUIBKHM MPOIEC APYKY BIIOYBA€ETHCS y MEPiof
BHCTOIO TAKOBAHHS.

AKTyalIbHicTh. /{7151 TPUBOY KPOKOBUX TPAHCIOPTYBAIBHHUX MPUCTPOIB BUKOPUCTOBYIOTHCS
pi3Hi MexaHi3Mu. Jl0 TakMX MEXaHi3MiB BHCYBAIOTHCS BUMOTH TOYHOI (ikcamii BHpoOiB y 30HI
JIpYKy, TUIABHOCTI MEpPIOAMYHOrO pyXy Oe3 pI3KUX NPUKOPEHb 1 KOJMBAaHb Ta JOTPUMAaHHS
HEOOX1THOTO CITiBBIJHOIICHHS TIEPiOAY BHCTOIO JIO MOBHOTO KiIHEMAaTUYHOTO IMKIIY 32 BUMOTaMHU
TEXHOJIOTIYHOTO TMpoliecy. AHaJi3 MeXaHi3MiB IOKa3aB, IO TaKUM BHMOTaM BiAINOBIAAIOThH
MEXaHi3MHU 13 Kymnadkom. [1, 2].

OcHoBHa yactuHa. Ha puc. 1 HaBemeHuil 3ampoNOHOBAHUN KyJNAUKOBHH MeXaHI3M
MEPIONYHOTO TIOBOPOTY, SKHHA MICTHTH KOpIyc |, BCTAaHOBICHHWII B HbOMY BeIyduil Bam 2 3
KYJIauykoM 3, KMl Ma€ 3aMKHYTHH Mpo(isib Ta YTBOPEHU MOMEPEMIHHO BUMYKIMMU 1 BBITHYTUMHU
IUITHKaMU Ta BEJCHY JIAHKY 5 y BUTJISAL AUCKa 6 13 pIBHOMIPHO 3aKpIiIUIEHUMH Ha HHOMY T10 KOJIY
ponukamu 7 1 8 JuIs B3a€EMOJIT 3 KyJIauKoM, a KyJauOK BCTAHOBJICHUH 3 MOKJIMBICTIO OJHOYACHOTO
KOHTAaKTy 3 JIBOMa CYCIIHIMHU POJIMKaMH 7 IIiJl 9ac TOBOPOTHOTO PYXY BEACHOI JIaHKH. []0/1TaTKOBO
Ha BeIyYud BaJl BCTAaHOBJIEHMH cekTop 4, SKUH M 4yac BHUCTOIO 3HAXOIUTHCS B KOHTAaKTI
OJIHOYACHO 3 JIBOMa CYCITHIMU POJIMKaMu 8§, sIKI BCTAHOBJIEHI 3 NMPOTUJIEKHOTO 00Ky nucka. [Ipu
[bOMY KYJauoK 3 YTBOPEHMH 3a JOMOMOIOI JIBOX 1 OifbIlle BUMYKIHUX 1 BBITHYTUX MIUISHOK
npodut0 Ha OJHAKOBIM abo pi3HIA BIACTAaHI OJIHA B OJIHOI, @ CEKTOp 4 Ma€ PO3pUBU B MICIISIX
3JIIHCHEHHS IOBOPOTHOTO PYXY Be/eHOi JaHkH [3].

MexaHi3M IJIs1 IepiOIMYHOTO MMOBOPOTHOTO PYXY BEIEHOI JIAHKH MPAIIOE TaKUM 4HHOM. [Ipu
MOBOPOTI BEIy4Oro Bajdy 2 pa3oM 3 HUM IMOBEPTAIOTHCA KyJNadok 3 1 cekTop 4, sKi 3aKpilljieHi Ha
HbOMY. 3 KYJIAYKOM B3a€EMOJIIOTH POJMKH 7 BCTAHOBJEHI 31 CTOPOHM Kyjauka Ha JHUCKY O,
3aKpiIuIeHOMY Ha BeJeHoMy Baiy 5. [Ipu npomy 311HCHIOETBCS Ha/liiiHE KIHEMAaTUYHE 3aMUKaHHS
Kynayka 3 1 JBOX CYCIJHIX POJIMKIB 7, MUI 4yac MOBOPOTY BeleHOi JlaHKu Ha KyT 360/z, ne z —
KUTbKICTh poiukiB 7. Ilicyis 3aBeplIeHHs MOBOPOTHOTO PyXy B MPOLECI BUCTOH 31IHCHIOETHCS
HaJliiHe KIHeMaTUYHe 3aMUKaHHS CEKTOpOoM 4 1 JBOMAa CYCIIHIMHM POJIMKaMU 8, K1 BCTAHOBJICHI 3
1HIIOro OOKY JMcKa 6 1 pO3MIILEH] MK POJIMKaMU 7 Ta CBOIMM TBIpHUMM JOTUKAIOTHCS J0 JiHIi, HA
SKI BCTAHOBJIOIOTHCS IEHTPH [UX POJIHKIB. TakuM YHMHOM CTBOPIOETHCS HaliHE 3aMHUKAHHS 110
JIBOX POJIMKaX K B IMpOLECi BUCTOIO, IO JO3BOJISIE 3JIHCHIOBATH TEXHOJOTIUHI orepalii B mel
mepioj1, Tak 1 B MPOIECi TOBOPOTY, IO JIO3BOJISAE 3MIMCHIOBATH MPOIIEC MOBOPOTY O€3 J10/IaTKOBUX
3aMUKalOYMX IPUCTPOIB.

3anpornoHOBaHUN MEXaHI3M TEPIOIMYHOTO IMOBOPOTHOTO PYXy BEJEHOI JIAaHKW 3a0e3reuye
BHCOKY TOYHICTh MO3UIIOHYBaHHS BHKOHABYOI JIAHKH 1 MOXK€ OYTH BUKOPUCTaHUU MPHU pO3poOILi
MIPUCTPOIB MEPIOAUYHOTO 00EPTAIILHOTO PyXYy BEICHOI JIAaHKH B MOMIrpadivHii MpOMHUCIOBOCTI.
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Pucynok 1 - Cxema MexaHi3My nepioaM4HOro nNoBOpoTy

BucHoBku. IlepeBaroro 3amponoHOBAaHOTO BapiaHTy MOOYIOBU KYJIAYKOBOTO MEXaHi3MY
KPOKOBOTO MPHUBOAY TPAHCIOPTYBAJIHHOTO MPHUCTPOIO TMOJABaHHS MAaKOBaHb Yy 30HY JAPYKY. €
BUKOPHUCTAHHS JOJATKOBOTO CEKTOPA, SIKUH ITiJl YaC BHCTOIO 3HAXOIUTHCS B KOHTAKTI OJHOYACHO 3
JIBOMa CYCIAHIMH POJIMKaMH, sIKI BCTAHOBJICHI 3 MPOTHIJIEKHOTO OOKY JMCKA, IO J1a€ MOKIUBICTh
3/IIACHIOBATH TOYHY (PiKCAIIIO MiJ] Yac BUCTOLO.

Taka KOHCTPYKIIiSl TO3BOJISIE JAOCSATTH BHUCOKOI TOYHICTH MO3UIIIOHYBAHHS JAHKH, IO POOUTH
JOLUTFHUM WOTO BHUKOPHCTAHHS B MAIlIMHAX, JIe¢ TEXHOJIOTIYHUI IMPOIEC BUKOHYETHCS Tij dYac
BHUCTOIO.
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SEARCH COMPONENTS FOR BIODEGRADABLE INKS

Paints for modern packaging are resistant to light, chemicals, physical and mechanical stresses,
freezing, heat sealing, electrical insulating, conductive, adhesive properties of the paint layers are
provided. When special pigments are added, tactile effects, metallic coatings, and glow effects in a
certain radiation zone are created, which are successfully used in the creative packaging design, as
well as to protect the product from counterfeiting [1].

A classification of modern printing inks for packaging has been developed according to the
degree of environmental friendliness of the components, the technology of applying the ink and the
way it is fixed, the degree of transparency and viscosity, resistance to operating modes and
chemicals, the purpose of packaging materials [2]. Application of the image is carried out by the
method of flexographic, gravure, offset and screen printing. However, personalized packaging,
which is sealed with liquid electrophotography printing or inkjet printing, is gaining more and more
demand.

Actual problems of the packaging industry are the environmental friendliness and safety of
printing inks in relation to packaged products, in particular, food products, as well as the problem of
recycling and processing packaging polymers that are inert to the environment. Conducted patent
search with a retrospective 2000-2018 shows that the development of biodegradable paints and
varnishes for the manufacture of packaging is an actual scientific and applied problem [2]. Such
inks are made by world manufacturers for offset, flexographic and inkjet printing and contribute to
the improvement of production and technological processes of manufacturing and packaging design
and their environmental disposal.

The relevance of ecological packaging, safe for the consumer and the environment, stimulates
the development of printing inks biodegradable. The aim of the work was to search for components
for the creation of domestic environmentally friendly printing and varnishing materials for
packaging, which decompose without harming nature and the environment and contribute to the
improvement of production and technological processes of manufacturing and packaging design
and their environmental recycling.

Studies of aqueous solutions of natural polymers of potato, corn starch, wheat protein, casein were
conducted. These film-forming were taken in dry and pasty form. Water was used as a solvent. It has
been experimentally determined that film-forming substances based on corn starch paste give the most
approximate results to the established technological requirements for inks for flexographic printing.

For biodegradable printing inks, one of the main problems is to ensure the stability of their
properties over time while simultaneously maintaining a high degree of drying on the print and
matching them to mechanical impact. To this end, a search was made for antiseptics for the paint
being developed, among such substances: silver nitrate, potassium alum, chromium alum,
triethanolamine, borax, ethyl alcohol. To ensure the stability of the paint during storage and prevent
its deterioration, satisfactory results were shown by triethanolamine and ethyl alcohol in the
proportion studied.

Conclusions. Further active development of biodecomposable printing materials for packaging
is aimed at developing a recipe for solving the problem of fast fixing of paint removers and forming
their gloss, light resistance, with the implementation of the condition of stability, environmental
friendliness, availability and renewability of materials.
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THHOBAIIIMHI BIOPO3KJIATHI MATEPIAJIA 1151 TAKYBAHHS PO YKIIIT
MOJIOYHOI MPOMUCJIOBOCTI

[TpoGnemi cyyacHOro MacoBOro NaKyBaHHs Xap4yOBUX, Y TOMY YHCII MOJIOYHHMX, MPOJYKTIB
MPUTAMAHHUM € JyalTiCTUYHE IPOTUPIUYS, SKE MOJSATae y TOMY, IO 1 3aca Xap4oBoi 0€3Me4HOCTI,
1 CydacHI BHMOTH PECYpPCO30EPEKEHHs IOJO0 IOJOBXKEHHS JI03BOJICHOTO TEPMiHY 30epiraHHs
Xap4oBOi MPOJYyKIii BUMAraroTh BUKOHAHHS MAKOBAaHb 31 CTIMKHUX, y XIMIYHOMY Ta OioXiMiuHOMY
CEHCl, MarepiajiB HaJIEKHOI MeXaHiyHOi MiHocTi. Ilpore wMartepianu 13 3a3HaYECHUMH
XapaKTepUCTHUKAMU HAaJ3BUYAMHO BAaXXKO MiJJAIOTHCS PO3KIAJCHHIO y MPHUPOJHHX YMOBAaX, SIKE
MOK€E TPUBATH BiJ] KITKOX POKIB 0 Oararbox CTOJITh [1].

VY uinomy, MOJIOYHI MPOIYKTH MaKylOTh, BAKOPUCTOBYIOYHM HACTYITHI TPYIH MaTepialiB:

1) manepoBi MaTepiali HAa OCHOBI ENIOJIO3U VI PIAKUX 1 CYyXHX MOJOYHHUX TMPOJYKTIB,
nepramMeHTHI OOTOPTKY JUTsl Maclia, CHPKOBHX BHPOOIB Ta iH.;

2) mojiMepHi Martepianu (IaKeTH, KOPOOKH, CTaKaHYMKH TOINO) IS MOJIOKA, PIiJIKHX
MOJIOYHUX TPOIYKTiB, HOTYPTiB, CMETaHH, CTEPHIII30BaHUX MPOYKTIB Ta iH.;

3) ckusHy Tapy (IJISMIKK, OAaHKM TOLIO) JUIS MOJOKA, PIAKAX MOJOYHUX MPOAYKTIB,
MOJIOYHHMX KOHCEPBIB Ta iH.;

4) anroMmiHiEBY KallMpoBaHy a0o JjamiHOBaHY (ONbBry AN Macia, CUPKOBUX BHPOOIB,
TUTaBJICHUX CHPIB Ta iH.;

5) mMeraneBi OGaHKH JUIs 3TYIIEHOTO0 MOJIOKA, CYyXOr0 MOJIOKa, KOHCEPBOBAHUX CUPIB Ta 1H.;

6) IIacTMacH, BKIIIOYAI04X O10pO3KIIaAHI TACTMACH, SIKi BAKOPHCTOBYIOTHCS JUISl YITAKOBKH
IIPAKTUYHO BCiX BUIB MOJIOUHUX IMPOAYKTIB;

7) marepianu Ha OiOJOTIYHIA OCHOBI, OTpMMaHi 3 TOHOBIIOBAHMX PECYPCIB, SIKI MOXYTh
BUKOPHUCTOBYBATUCS JJIS1 MOJIOYHUX MTPOAYKTIB 3 0OMEKEHUM TEPMIHOM ITPUJIATHOCTI.

bionoriuni wmarepiaim — 1€ Marepiayid, IEpPeBaXHO OJIEPKyBaHI 3 JDKEpel, MIo
MOHOBIIOIOThCA IOPOKY. Lli Marepiamu MOXyTh OyTH KOMIIOCTOBaHMMH, 110, caMe Mo coli, HEe €
KJIFOUOBUM MOMEHTOM, OCKIJIbKU 3arajibHe YIPaBJIiHHS B1IX0JJaMU KOMIIOCTOBAaHUX MaTepialliB HE €
JOCKOHAJIMM. 3 HaBEJCHOI0 BHIIE MEpeiKy A0 Ol0JOriYHUX MaTepiajliB MOXKHA, y Til 4YM 1HIIN
Mipi, BiiHecTH Tpymnu 1, 6 Ta 7.

Bumorn 10 6i0J0TiYHUMX MNaKOBaHb, 3aCTOCOBYBAHMX JJIS MOJIOYHUX MPOAYKTIB, HE €
3aHaJTO BIAMIHHMMH BiJl BUMOT J0 IHIIUX XapuoOBUX MPOAYKTIB. MaTepianu Ha 010J0T14HIM OCHOBI
MOBHMHHI 3aXUIIATH MOJOYHUN MPOAYKT BiJl BIJIMBY HAaBKOJIMIIHBOTO CEpeAOBUINA 1 3a0e31euyBaTH
30epekeHHs SKOCTI i yac TPaHCIOPTYBaHHA Ta 30epiraHHs. KpuTHUHMMU acrieKTaMy € MeXaH1uH1
Ta 6ap’epHi BIACTHBOCTI 11010 KHUCHIO, BYIJIEKUCIIOTO ra3y, BOJAM, CBiTJIa Ta 3amaxiB. Kpim Toro,
npu BUOOPI NaKyBaJIbHUX MaTeplaiiB JUid MOJOYHMX IPOJYKTIB CIiJ BpPaxOBYBaTH acCHEKTH
Oe3meku (mirpatis, picT MIKpoOiB), CTIMKICTh (TEPMOCTIMKICTh 1 XiMiYHA), TEXHOJIOTIYHI BUMOTH
(mpuaaTHICT 0 3BaproBaHHS 1 (OpMYyBaHHS), 3PYUHICTH 1 BIAMOBIAHICTH 3acajlaM MapKETUHTY
(KOMyHiKarlis, BapiaHTH IpyKy) [2].

MexaHi4Hi BJACTHBOCTI MalOTh BHpIIIaJIbHE 3HAUEHHS 1 TOBUHHI OyTH aJanToBaHi TaKUM
YUHOM, II00 MOJIOYHMH MPOAYKT OyB 3aXUIIEHWH HaBITh NpU TpUBAIOMY 30epiraHfi i
TpancnopTyBaHHi. [loniMepu MOXXyTh OyTH B A€sKiil Mipi afganToBaHi Ui BiJIMOBIHOCTI NEBHUM
MEXaHIYHUM BJIACTHUBOCTSIM, HAMpHUKIaJ, HUIIXOM BHOOPY CHUPOBHHHM a00 3MINIYBaHHS 3 1HIIUMHU
nojliMmepamu, ab0 HallOBHIOBAYaMH, IIISXOM JI0/1aBaHHs BOJIOKOH, 3IIMBaHHS, MIacTu(ikaiii Tomo.
Hanexxni MexaHiuHi BIacTUBOCTI XapakTepHi s noninaktuay (IIJIA) y namiBkpucrtaniuniid gopmi.
IcHytOTH pi3HI MapameTpu 0OpoOKH, sIKi MOKHA BapilOBaTH Uil OTPUMAaHHsS MEBHUX MEXaHIYHHX
BJIaCTHBOCTEH 01010IIMEpiB, IO IMITYIOTh BIACTUBOCTI 3BUYalHUX MOJIIMEPIB HA MACISHINA OCHOBI,
AK KOpcTKUX (nomierunentepedtanat, [IET) 1 rayuki matepianu (Hanpukiaaja nomieruiel, [1E) [2,
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3]. TopiBHsbHI BUMIPOOYBaHHS TOKAa3aJid, IO MIIHICTh HA PO3TAT, BIAHOCHE MOJOBXKEHHS 1
MilHICTh Ha po3puB MIiBOK IIJIA Ta kpoxmamo-nomnikanponakrony (IIKJI) Oymu Hukue, HIK Y
IJTiBOK ToynieTusieny Hu3bKkoi mimpHocTi (ITEHIL) 1 momietuneny Bucokoi mimsHOCTI (ITEBIII),
CTHCK CTaKaHYMKiB Ha OCHOBI Kpoxmamo, IIJIA ta momirinpokcubytupaty (III'B) Oy y Tomy x
JiamnasoHi, mo ¥ as crakaHuuki 3 nosinponwieny (I1IT), momictupoiny (I1C) Ta momieruneny (I1E)
[4]. BoaHouac, HaTypajdbHMH KpOXMajlb HE BIJMOBIJa€ BUMOIaM IIOJI0 IAKyBaHHS Xap4yOBUX
MPOAYKTIB, OCKUIBKH HOTO MEXaHIYHa MIITHICTb 1 CTA0UIBHICTh € 3aHAATO HU3bKUMHU.

AHamizyroun CTiHKicTh 10 HarpiBaHHsi OiOTUIACTHIKIB, CIIiJ 3a3HAYMUTH, IO TEMIIEpaTypa
BUKOPUCTAHHA Il OUIBIIOCTI MOJIOYHHMX MPOIYKTIB 3HaxonuThcs B Mexax Bim 0 °C mo 40 °C.
OpnHak rapsye HalNoOBHEHHS 1 CTEepHJII3allil MOKYTh BHUKOPHCTOBYBATHCS AJS PIIAKUX MOJOYHHMX
NPOAYKTIB 3 TPUBAIUM TepMiHOM 30epiranus. Kpim toro, mpu oOpoOui makyBaJbHUX MaTepiajiB
(bopmyBaHHs, TepMeTH3allis) BOHU MIAMAIOTHCS BIUIMBY BHCOKHX Temrepatyp. OoOmacthb
TEPMIYHOTO 3aCTOCYBaHHSA OIlOJIOTIYHMX IAaKyBaJIbHHUX MarepiaiiB OyAe BiIHOCHO OOMEXKEHOIO,
OCKIJIbKH CTaOLIbHICTh 3MEHIIYETHCS 3 POCTOM TEMIIEPATYpH, sIK 11e crioctepiraiocs mis [TJIA [2,
3], ocobmuBO mmix BIUIMBOM BUCOKOI Bojord. Tapa 3 IIJIA 3anumaerbcsi cTaOUIBHOIO TUTBKH 10
temneparypu 55 °C, a MmaTepianiB Ha ocHOBI cymimeit kpoxmanb-ITKJI BinOyBanacs mix 60 1 90 °C.

Bap’epHi BaacTHBOCTI 11070 BOASHOI Mapu 3ajexarh Bl TUIY npoaykTy. Hampuknan,
BUpa3Hi 0ap’€pHi BIACTUBOCTI MIOAO BOJASHOI MapH MAaOTh BHUpIIIAIbHE 3HAYEHHS NPU MaKyBaHHI
MOJIOYHHMX TNPOJYKTIB, TAKUX SK Macllo 1 CHUp, /€ KJIIOUOBHM IIapaMEeTpOM € 3amo0iraHHs BTpaTu
BOJIOTM 1 BHCUXaHHS TOBEpXHi. 3 IHIIOrO OOKy, MaKyBaHHS MPOAYKTIB 3 KOPOTKHM TEPMIHOM
30epiraHHs MEHII KpUTUYHE, TOMY 1[0 TeMIepaTypa HU3bKa, a TepMiH npugaTHocTi menme 10 mib.
Taxum unnom, Tonkuit map [1E € nocratHimM Gap’epoM IUIst BOJIOTH B KAPTOHHUX MAKyBAaHHSIX IS
MoJioka. bap’epHi B1acTUBOCTI LI0J0 ra3iB TaKOX 3aJIeXaTh BiJl XapakTepy NpoaykTy. Hanpuknarn,
BUCOKI Oap’epHi BIAcCTUBOCTI HEOOXiAHI s TAaKyBaHHS MPOAYKTIB B MOAMU(DIKOBAHUX
cepenoBuIIax (Hapi3aHi CUpPH 1 CyXe MOJIOKO), HaTOMICTb MEHII WIUIbHUN ra3oBuUi Oap’ep €
JIOCTaTHIM ISl TIAKyBaHHS HPOAYKTIB 3 KOPOTKAM TEPMIHOM MPHIATHOCTI (TIMTHE MOJIOKO 1
Horyptu). B nimomy, moniMepu Ha O10JOTIYHIN OCHOBI € TiAPO(IILHUMHU, IPOTE MPH MOPIBHIHHI
MBHJIKOCTEH MpoHUKHEeHHs BostHOT mapu (ILTIBIT) makyBanpHux OiomarepiaiiB 3 MaTepiaiaMu Ha
OCHOBI MiIHEpAJIbHUX OJH CTa€ OYEBUAHHMM, LIO0 Olomarepiaiu MOXKHa 3aCTOCOBYBATH JIJIS
KOPOTKOTEPMIHOBOTO 30epiraHHs MOJIOYHUX MPOAYKTiB. Hapasi HaykoBo-AOCHiTHI Ta JOCIiIHO-
KOHCTPYKTOPCHKI POOOTH CIIPSIMOBaHI Ha MOJIMIIEHHs Mapoi3oiALiifHOro 6ap’epy Ais marepiaiiB
Ha O10JIOT1YHIA OCHOBI, 1 MalOyTHI MaTepiajM IIIKOM MOXYTh MaTH BJIACTHBOCTI Oap’epy miis
BOJSIHOI TMMapH, aHAJIOTi4yHi 3BHuYaiiHMM Matepianam [2]. IIJIA 3abe3neuye Kpaimuii 3axucT BiX
BOJSIHOI MapH, HIX MaTepiajdl Ha OCHOBI Kpoxmainto. Y [4] 3a3Havaetses, mjo ITBIT mnisok TTJTA
Oyna nmuuie B 4 pa3u Oulblile, HK Y 3BUUaiiHUX IUTiBOK 3 nojiBiHuiAeHxaopun (IIBAX) 1 ITEHILL, B
2 pasu Oinbiie, Hixk 11 crakaHuukiB [1C, 1 B 40-60 pasziB 6inbmie, Hixk crakanuukis 11T Ta T1C.
Huspki 3nauenns IHTIBIT matore momirigpokciankanoatu (III'A), mo pobuts 1i maTtepianu
NEPCHEKTUBHUMHU B SIKOCT1 Oap’epy JUIsl BOJIOTM B MOJIOUHUX KOpoOax abo oOropTkax Juis Macia.
[Bunkocti nponyckanHs kucHio (IIIK) OinbmiocTi GiomartepianiB BiINOBIAAIOTh 3a3HAUEHOMY
MOKa3HUKOB1 OUIBLIOCTI TPaJULIHUX MaTepialiB Ha OCHOBI MiHepaJabHUX Odiil. [TlakyBanbHi MIiBKH
toBIIMHOIO 20 MM Ha ocHOBI ITJIA, cymimn mmennynoro kpoxmanmto 1 ITKJI, a takox cymimri
KyKypya3sHoro kpoxmainto 1 [TKJI manu HITIK, sixa Oyna 3Ha4HO HMXKYOM0, HIX Yy tutiBok [TEHII] Ta
ITEBIII [4]. CenexTuBHICTb (piBEHb MPOHUKHOCTI) MaTepiajliB Ha 010JIOTTYHINA OCHOBI LIOJ0 1HIIMX
ra3iB 3HaXOAWTHCS B Jiana3oHi, KU XapakTepHUH Ui 3BHYAHHMX MaKyBaJbHHUX MaTepiajis,
3aCTOCOBYBAaHUX Yy Xap4oBiii mpomucioBocTi. Bonoricte He BrmBae Ha LITIK nmpu xomoaumsHOMY
30epiraHHi MOJIOYHMX MpPOAYKTiB. bap’epHi BIacTUBOCTI 100 3amaxiB € BaKJIMBOIO
XapaKTePUCTHKOI0, OCOOIMBO JI TaKUX MPOAYKTIB, SK Macio 1 MOJOKO, SIKi MOXYTh HaOyBaTH
CMaK, HanpHKiaj, HuTpycoBux. Kpim Toro, morani 6ap’epHi BIACTHBOCTI IIOJAO 3araxiB MOXYThb
CHPUYUHUTH BTPATy apoMaTy y 3pUIMX CHpIB, IO MPU3BOAMUTH 0 MOTIpIIeHHs sikocTi. Ha »xamb,
JaHi TpO TPOHUKHICTH apoMaTy MPaKTUYHO BiJACyTHI. Brim gocmigum mokazamu, mo I[IJIA e
edeKTUBHUM Oap’epoM sl eTriianeraTty 1 D-nuMoHeny, 1, TAKUM YMHOM, OYIKYEThCSI, IO BiH CTaHE
XopoiuM 6ap’epoM Juid 3anaxis [9)].
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BB Ha makyBanbHI MaTepiaid ONiM 1 KUCIOT MOXE 3HM3UTH €(EKTHBHICTH TMOIIMEDPY.
MoJ104HI TPOIYKT YacTO € KMUCIMMHU, COTOHUMH a00 3 BUCOKUM BMICTOM KUPY, BOKIMBO OLIIHUTH
ximiuny criiikicTs MatepiamiB. [Ipu mopiBHSHHI opieHTOBaHOI TUTiBKM 3 modinaktuny (OITJIA) 3
IIET i opientoBanum mnoiictuposom (OIIC) BusBuimm, mo BumB kuciaor (pH Big 6 mo 2) i
POCIIMHHMX OJIIA MPHU3BOAMIO TUIBKH JI0 MIHIMaJIbHOTO MOTIpIIeHHS MiHOCTI, HaTomicTh OITJIA 3
nongaBanHsM 40% BTOPUHHOT CHPOBUHHM, (DAKTHYHO, TTOKA3aJI0 MOJIIIICHHS [6].

Mikpooprani3Mmu MOXYTh BHUKOPUCTOBYBaTH IIaKyBajJbHI MaTepiali Ha OCHOBI
010JIOTIYHHX JIKEpeI B SIKOCTI Jpkepen eneprii. Lle Moxe BUKITMKATH MOTEHIIHHUA PU3HK 3pOCTAHHS
HeOakaHOi TUTICHSBM 1 OakTepiil Ha MaKoBaHHI, 1 AKIIO MaKOBaHHS Oyae pO3KJIaJaTHCS i Yac
30epiraHHsa XapyoBHX MPOAYKTIB, MOXKE BiIOYTHCS 30BHIIIHSA MIKpOOHA Mirpaiis, o Ipu3Beae 10
3a0pyIHEHHS XapyoBOi MPOAYKINi. € JuIle KiTbKa MOBIAOMIIEHb MPO 30UIBIICHHS YUCEIHHOCTI
MIKpOOpraHi3MiB Ha TaKyBalbHHUX MaTepianax Ha OioocHoBi. IlmiBkm 3 IIJIA Tta III'b
MEPEIIKO/PKAIOTh TMOSIBl IUTICHABUX TpuOiB [7], HAaTOMICTh NaKyBajJbHI MaTepiajd Ha OCHOBI
kpoxmamo-11KJI cnpusioTb pocTy IUICHABUX TpUOIB, SKMMH MOXYTh OYyTH BpPa)KEHI XapydoBi
MPOAYKTH — OT)KE, JIOIILHO BKIIFOYATH JI0 CKJIQAy MaTepiady aHTUMIKpOOHI CIIOIYKH.

VY ceHci makyBaHHS XapyOBUX MPOAYKTIB TEPMiH Mirpaiisi BAKOPUCTOBYIOTh SIK Je(diHIIliI0
MEPEHOCY PEYOBUH 3 MAKYBAaHHS JI0 XapUYOBHX MPOAYKTIB, IO € BAXIUBUM aCIIEKTOM, SIKUH CIIiJ
BpPaxoBYBaTH NPH BUKOPHCTAHHI MAaKyBAJILHUX MaTepialiB JUIsl 3a3HaUYCHUX IMPOAYKTIiB. 3a HOpMaMu
€sponeiicbkoro Coro3y 3araibHa Mirparlis He MOBHHHA MepeBUITyBaTH Mexy 10 mMr/mm2 Mirpantu
3 OlomakyBaJIbHMX MaTepialiB MOXXYTh BKIJIIOUATH, HANPUKIAJ, MOJOYHY KHUCIOTY, JIHIHHHUH 1
MUKTIYHUN TUMep JTaKTUy, pisHi Maii omiromepu I[1JIA, xap4oBuii i rigpomizoBanuit Kpoxmaib. Li
MITpaHTH MOXKYTb NMPUPOJHUM YUMHOM OYTH NPHCYTHI B XapyOBHUX NPOIYKTaX 1, OTXKE, MOXKYTh
BBXATHCS OC3MEYHUMH JUIS LIIJIEH YIIaKOBKU Xap4yOBUX MPOAYKTIB. 3rimHo i3 3akoHogaBcTBOM €C,
KaTeropii JakTUJ, XapyoBUH Ta IiApoii30BaHUN Kpoxmaib, a Takox I1I'b BukopucroByroThCs 0e3
OyIb-SIKUX OCOOMBHX OOMEKCHbD.

Y xonmi Oiomerpamamii (epMeHTH TIOPOJITUYHO pO3KIanalTh nodimepu. [TJIA
TiIpoMi3yroThest 6€3 Oyab-sIKO1 TOTIOMOTH BiJl THAPOJIUTHIECKUX (PEPMEHTIB y MPUCYTHOCTI BOJOTH.
KpiMm Bosorocti (akTUBHICTH BOJH), AJIsl Mpoliecy Oioferpaaalii € BaKIMBUMH TaKi apaMeTpH, sK
pH, nocTymHi MOXKUBHI PEYOBUHU, KHCEHB, Yyac 30epiraHHs i TemMreparypa.

BucHoBkH. AHami3 HayKOBO-TE€XHIUHOI iH(MOpMaIlli JOBOJUTH MOXJIHMBICTh Ta JOIIBbHICTH
BUKOPHUCTAaHHs 010pO3KJIaJHUX MaTrepialiB, 30KpeMa OlOMJIaCTUKIB SIK IHHOBAL[IMHUX MaKyBaJbHUX
MaTepialliB JIsl BUKOPUCTaHHSA Y MOJIOYHIM NMPOMMCIOBOCTI. 3a3HauyeHi MaTepianu, HacamIiepen
IIJTIA, cyTTeBMM YHMHOM HE BIJPI3HAIOTHCSA, 33 MEXAHIYHMMU Ta IHIIUMH TEXHOJIOTTYHUMU
BJIACTUBOCTSIMH, B1Jl TPAAULIHHUX TUIACTUKIB 3 BYIJIEBOIHEBOI CUPOBUHH.
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RESEARCHING THE INTERACTION
OF DIFFERENT MATERIALS TYPES FOR PACKAGING WITH LIQUIDS

The interaction of the printed surface with the liquids is a must in many technological processes
of printing.The requirements to the quality of consumables, semi-products, and final printed
products, packaging are getting higher in time. This means it is required to perform the constant
search of methods and means to improve the technology, which is going to lead to set the stable ink
transfer onto the printed surface, to get the reproduction, to obtain the normalized color parameters
of imprints.

Issues while printing may arise while the printed surface and the liquid interact, also when the
liquid (ink-water emulsion, inks, etc.) is being transferred (absorbed) into the printed material
internal layers. That is why it is required to research the interaction of the various printed materials
for packaging with liquids in a way of experimental research and to digest the possibility of their
usage in different technological reproduction processes, which becomes the actual scientific-
technical task.

To conduct the experimental research there were four types of printed substrates selected, they
differ in composition and surface parameters from the porous, absorbing to non-absorbing structure.
The process of material selection was conducted based on their possibilities of being applied in
different technological processes of packaging manufacturing, with the usage of liquids as well.

These substrates were chosen: coated (glossy and matt) paper of the various sgm weight,
designer’s metalized paper of several color tones and films (white and transparent) of the known
manufacturers.

While examining the experimental research data, we can claim that the surface properties of the
printed substrates are dependent on the composition and additives concentration in them. The water
has better wetting and spreading on the surfaces of the porous paper and coated matt paper. To
reach the printing inks adhesion, it is required to have the surface tension of the printed substrate
not less than 38 din/cm. This value is the lowest acceptable one, and as confirmed practically values
around 40-42 din/cm are used more often. The researched films have got the surface treatment with
the surface tension at 40-41 din/cm and so can immediately be used to print on them. However,
high values of the contact angle and about linear dependency in their dynamics can cause problems
with curing the inks on the imprint.

In opposite, designer’s paper is not suitable at all for inkjet printing and unit packaging
manufacturing, because the ink curing, as well as the imprint quality, can be highly reduced — this
can be explained by the metallic particles availability in the compound.

The highest water repellency is observed in the designer’s paper (the highest time Tmax=2.36—
4.88). Coated papers are characterized by the zero wetting phase (W=0) and the maximum
absorbtion happens immediately after draining them in water. Designer’s materials are
characterized by low liquid penetration into their structure, which can lead to bad ink curing on the
imprint.

The acceptable values of color parameters can be achieved by the thin coated papers (up to 250
g/sqm) and the designer’s paper without metallic particles. All other sample have got low liquids
wetting capabilities and have troubles while printing inkjet on them.

Calculations of the correlation values and setting up the correlations confirm the experimental
dependency of the Tmax parameter on the T95 parameter. The water repellant resistance also has
the mutual connection with the W parameter, although to a lesser extent. All the connection powers,
t-statistics, are statistically significant while setting the corresponding level of significance.
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So paper surface wetting has to be definitely examined before adding any substrates in the
printing production process. This is going to allow making a correct decision in the process of
selections done in the “printed substrate — imprint” system, as long as the surface glueing of the
material, internal glueing or the non-absorbing surface of films is going to be water-repellant and so
impact the imprint’s quality.

The obtained research results can be used while setting up the rational technological process in
the printshops, and the testing methodology can be used while creating new samples of printed
substrates on the papermaking mills.

The proposed methodology of testing the consumables allows avoiding mistakes while
selecting the components of the system “printed substrate — imprint”, and so reduce the waste
percentage. Before the items are meant to be used in the technological process of printed product
and packaging manufacturing for the substrates the preliminary check of its surface with liquid
wetting is required, especially in the cases when principally new materials are going to be used for
printing.

Determining the wetting parameter of the material’s surface allows stating its applicability in
the inkjet or offset printing, where there is the highest liquid-substrate interaction. In the case of
significant linear deformations, the high-quality imprint can be achieved using other printing types:
screen printing, electrophotography, etc. Determination of the contact wetting angle allows getting
the ink adhesion to the substrate defined and make a decision about using liquid or toner-based
systems in the process of imprints production.

Further research effort is going to be put on studying the interaction of the printed substrates
not with the testing liquid, but with the real ones, used in the technological process of printing
production.

Designer’s papers and films are a wonderful material to get the exclusive packaging printed
digitally, or via classical printing types with the usage of UV inks. With that, they remain useful for
the offset printing as well, and the interaction with the dampening solution does not cause any
unwanted linear deformations and color deviations on the imprint. However, according to the
research results, using the inkjet for the just mentioned materials will not guarantee getting high-
quality reproductions as there will be complications with ink curing.

Conclusions

Various types of printed substrates were researched for their capabilities to interact with
liquids, the contact wetting angle was studied as well as the adhesion of the liquid to the substrate’s
surface.

The methodology of detailed experimental research was developed in order to thoroughly study
the phenomena occurring on the printed substrate’s surface (several paper types, designer’s
cardboards and papers, films) while being wetted by the liquid. The experimental research frames as
well as the timeframes had been set, the experimental material selection was explained, and also the
results were fixated. Based on the obtained experimental data for contact wetting angle change the
approximated graphical dependencies were built.

Gained table data were additionally checked to be corresponding with the statistical methods of
data processing and as a result the linear equations were obtained showing the relation between the
contact wetting angle with the time based on the smallest quadrants method, the kinetics had been
also analyzed from the acceleration point of view. The average approximation tolerance and the
determination coefficient were defined.

The water penetration dynamics into the paper’s internal structure was analyzed based on the
experimental data and its’ mathematical explanation. The correlative ties of the biggest water
penetration resistance Tmax from the porosity in the point indicator (T95) and from surface liquid
volume W were determined.
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EKCIEPUMEHTAJBHI JOCJIIIKEHHS BIUIMBY EKCILTY ATAIIMHAX
PEKUMIB HTHEKOBUX MAIINH HA PYX OBPOBJIIOBAHOI'O MATEPIAJTY

Beryn. PuHOK nakyBalbHMX MaTepialiB sBISETbCA HAMOUIBIIMM PHHKOM s IJIacTMac,
MOJIiMEpPH J03BOJISIFOTHCS 3MEHIIIMTH Macy Ta OTPUMATH Kpallli 3aXUCHI BIACTHUBOCTI ISl YIIAKOBKH,
y MOPIBHSIHHI 3 Manepom abo KapTOHOM, TaKOK BUKOPUCTAHHS IUIACTUKY Ma€ BEJIMKE 3HAYCHHS IS
NU3aiiHy yIaKOBKH, TaK SK IUIacTMaca Ja€ 3HaYyHO OUIbITy cBOOOMY NMU3aiiHy, HIXK Kepamika, CKJIO,
JIEPEeBO, METAJI Ta 1HII TPAIUIIAHI MaTepiau.

[Tpu BUpOOHHULTBI BUPOOIB 3 MJIACTMAC YaCTO BHUKOPHCTOBYIOTHCS IIIHEKOBI MAIIMHH, Y TOMY
YKCII IIHEKOBI JKUBUJIBHUKK 200 uepB’suni excrpyzaepu [1]. Jlns iX mpOEKTYBaHHS BaXKIIMBUM €
BpaxyBaHHS KoedillieHTa 30BHIIIHBOTO TEPTs Ta KoedilieHTa 60KOBOTO THCKY CHIIKOTO MaTepiaiy,
10 y HNO€JAHAHHI 3 IHIIMMHU NapaMeTpaMy BHU3HAYalOTh KOHCTpYKI.[lIO BY3JiB OOJIaZIHAHHS, TUCK 1
TEMIIEpaTYpHUH pPEXKUM TepepoOKH Marepiany, HpPOAYKTHBHICTH 1 BHTPATH IMOTYKHOCTI Ta
BIJIIrpatOTh MPUHIMIIOBY pOJb SK 3aci0, I10 CTBOPIOE YMOBM ISl HEpEMIIlEHHS Ta HarpiBaHHs
Marepiany.

AKTyalbHicTh TeMH. BaxiuBuMu napamerpamu eKCIUTyaTalllfHMX pPEXUMIB TepTs Ta
OOKOBOI'O THUCKY € BIUIMB THCKY Ta TeMIeparypu. B iCHYIOUMX IOCHIKEHHSX, KOe]imieHT
30BHIIIHBOrO TEPTS 3a3BUYall BU3HAYAKOTHCS AJII MOHOJIITHUX 3pPa3KiB, HEXTYIOUM B3aEMOIEI0 MIXK
OKpEMHMH YaCTUHKaMH TOJIMEpPYy, a JOCIIPKeHHSI KoedimieHTa O0KOBOTO THUCKY MpPOBEACHI s
00MEKEHOI0 KJIacy MarepiajiiB, TOMY LIMX JaHUX HEAOCTATHBO JJISl OTPUMAHHS 3arajbHOi KapTUHU
ix moBeminku mpu mepepoOmi. Crig TakoX 3a3HAYUTH BIACYTHICTH €IMHOI METOAMKH IS
eKCIIEpUMEHTAIbHOTO BU3HAUCHHS 3a3HAYCHUX KOe(ILI€HTIB 30BHIIIHBOIO T€PTS 1 OOKOBOIO THCKY,
a TaKOK OOMEXEHICTh OUTBIIOCTI ICHYIOUMX YCTAHOBOK, IIO JIO3BOJISIFOTH MPOBOJUTH JTOCIIIKEHHS
TIJIbKY NEBHUX BJIACTUBOCTEH Yy MEBHUX Jllalla30HAX.

3 BHIIE3a3HAYEHOTO BUTUIMBAE HEOOXIHICTh CTBOPEHHSI HOBHX YCTAaHOBOK, 3aBJISKH SIKHM Oyze
MOJKJIMBUM TIPOBEJCHHS JOCIHIIKEHb TPUOOTEXHIYHMX BIACTUBOCTEH Ul PI3HUX THIIB CHIIKUX
MarepiaiiB, 30KpemMa I TpaHyJbOBAaHUX IOJIMEPHUX MaTepiaiiB, a TaKOX MPOBEIACHHS TaKUX
JOCITIJIKEHb.

Marepiasum Ta MeroaM. ABTOpaMu paHimie Oyld TPOBEACHI BIACHI JOCTIDKEHHS IS
JEKUIbKOX THIIIB TMOJIMEPHUX MaTepiamiB [2], MpoTe BHUKOPHCTOBYBAaHA YCTAHOBKa J03BOJIsIA
BHUMIPIOBATH 3aJI€KHOCTI TUIBKH /17151 KOE(IIEHTA 30BHIIIHBOTO TEPTS 1 411 0OMEKEHOI0 Jiana3oHy
TUCKY, TOMYy Oy/la CTBOpEHa HOBa YCTaHOBKa [3], 110 [03BOJIiE BpaxOBYBaTH TaKOXX BIUIMB
JOCIKYBaHUX IapaMeTpiB Ha KOEPII[IEHT OOKOBOIO THUCKY Y IIMPIIMX MEXKax THUCKY, a TaKOXK
BpPaxoBYBAaTH BILIMB IIBUAKOCTI 00EpPTaHHS pOTOpA.

Meroanka TpOBEACHHS [OCHIKEHb HaBeneHa B mpari [4]. Ilimx vac mmaHyBaHHA
eKCIIEpUMEHTY, JUIs BpaxyBaHHS OJHOYACHOTO BIUIMBY TakKMX (DAaKTOpiB, SK BIUIUB THCKY,
TeMIIepaTypH, MBUAKOCTI OOEpTaHHS POTOpa Ta BHCOTU IAPy TpaHyd Ha KOeQILI€HT TepTs Ta
KoeillieHT OOKOBOro THUCKY Ha JOCIIKYBaHUN Marepiaji, Oylo TakoX BHUKOPHUCTaHO METOJ
MTOBHOTO (DAKTOPHOTO €KCIIEPUMEHTY [5].

[TonmimepoM 1Ist AOCHIKEHHST Oyi0 OOpaHO MOJIIETHIIEH BUCOKOI T'yCTHHH [6], sIK OauH i3
HaWOUIbII BUKOPHCTOBYBAaHMX TIIOJNIMEpIB [UUIsl BUTOTOBJIEHHS YIAKOBKH, 30KpeMa MiJ 4ac
BUTOTOBJICHHS €KCTPYIOBAaHUX MOJIMEPHHUX IITiBOK.

PesyibTaTn Ta o0roBopeHHsi. BukopucroByroud pIBHSHHSI perpecii, OTpUMaHi METOJOM
MOBHOTO (PAKTOPHOTO €KCHEPUMEHTY, 0YyJI10 MOOYyA0BaHO rpadiuHi 3aleKHOCTI KOe(IIIEHTIB TEPTI
(puc. 1, 2) ta xoedimieHTiB O0KOBOro THCKY (puc. 3, 4) M mojieTusieHy, MmoOyaoBaHI 3
BUKOPUCTaHHAM JiHIHHOI anpokcuMartii. CepelHe 3HaAUYEHHS JIOCTOBIPHOCTI alpOKCHMALlli KPUBUX
He Hmxue 0,95.
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Pucynox 1 - 3anexnictb koedinienTa Tepts Krp Bin msuakocti V3a pizHoi
Temneparyput: 1 —20 °C; 2-40 °C; 3-60 °C; 4 - 80 °C
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Pucynox 2 - 3anexuicTb koedinieHTa Teprsa Kip Bix BucoTH mapy rpany.a h3a piznoi
mBuakocrtiV: 1 —0,176 m/e; 2 — 0,244 m/c; 3 - 0,346 m/e; 4 — 0,448 m/c
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Pucynox 3 - 3anexuictb koedinieHTa 60xoBoro Tucky Ksr Bin TucKy P3a pizHoi
mBuakoctiV: 1 -0,176 m/c; 2 — 0,244 m/c; 3 - 0,346 m/c; 4 — 0,448 m/c

Ha puc. 1 300paxeHi anpoKCUMYIOUl KPUBI 3aJI€KHOCTI KoedilieHTa TepTs BiJ MIBUAKOCTI 3a
pi3HOI TemnepaTypu. baunmo, 0 MpH MiABUILEHHI MIBUAKOCTI KOE(DILIEHT TEPTS 3pOCTA€, TAKOX
6a4rMo, 110 MIBUJKICTh 3pOCTaHHS KOe]illieHTa TepTs 3aJeKUTh Bil TEMIepaTypu — YuM Oiibla
TEeMIIepaTypa, TUM LIBUJIIE 3pOCTA€ KOE(ILIEHT TEPTSI.

Ha puc. 2 300paxeHo 3alexHICTh Koe]illieHTa TepTsS BiJl BHCOTH IIApy IpaHyd 3a pi3HOI
MIBUIKOCTI. I3 3amexHO0CTI 6aunMo, 110 KOeDIIIEHT TePTS HE 3aJICKUTH BiJl BUCOTH IIapy TPaHyII,
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Pucynox 4 - 3anexuictb koeginieHTa 60koBoro Tucky Ksr Bin BucoTH mapy rpanyJ h3a pisaoi
Temneparypu t: 1 —20 °C; 2-40°C; 3-60 °C; 4 - 80 °C

TaKO’)K 0aYyMMO 3pOCTaHHS KoedimieHTa TEpTSA BiA MIBHIKOCTi, IO 3YMOBJICHO IIiJIBUICHHSM
TEMIIEpaTypH BiJl €Heprii AUCHIIaLli.

Ha puc. 3 300paxeno 3anexHicTh KoedinieHTa O0KOBOTO TUCKY Bijl MPUKIIAJACHOTO J0 TPaHyl
TUCKY, 3a pi3HOl MmBHAKOCTI. baunmo, mo koedilieHT OOKOBOTO THCKY 3MEHIIYEThCA MpU
30UTBIIICHH] THCKY, IO TOSCHIOETHCS YIIUTBPHEHHAM Matepiaiy, IiJl 9ac 4Yoro TPaHysd MOYHHAIOTh
MTOBOJIUTHUCS, SK CYILIbHE T1JIO.

Ha puc. 4 300pakeH0 3aJIekKHICTh KoedillieHTa OOKOBOTO THUCKY BiJl BUCOTH IIApy TPaHyJ 3a
pi3HOi TemmepaTypu. bauumo, 1m0 BucoTa mapy rpaHyl HE BIUTUBAa€E Ha KOedilieHT OOKOBOIO
thcKy. Takoxk 6Gaunmo, 1o mpy 301TBIICHHI TeMIepaTypu KoedillieHT O0KOBOTO THCKY 3pOCTaE, 10
MO’KHa MOSICHUTU PO3M’SKIICHHS MaTepialy, 10 B CBOIO Yepry Beje 0 Kpalloi nepeaadi TUCKY.

BucHoBku. /[ mociimpkyBaHOro mojiiMepy (IOJIIETHSIEH BHCOKOI TYCTHHH), 3aJICKHICTD
KoedillieHTa TepTs BiJl TUCKY € CIaJaloyor0, BiJ IIBUIKOCTI 0OEpTaHHS — 3POCTAIOYOI0, Bij
TEeMIepaTypu — 3pOCTAlOYOI0, Bl BHCOTH IIapy TpaHyl — Maibke He 3aiexuTh. KoedimieHT
OOKOBOI'0O THCKY INpH MIJABHILEHHI TEMIEpaTypu 3pOCTae, MpH MiABUIIEHHI IIBUJKOCTI, TUCKY Ta
BHCOTH APy TPAHYI — CHAJIAE.
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INTENSIFICATION OF COOLING OF TUBULAR BLOWN POLYMERIC PACKING FILMS
WITH THE FLOWING-DOWN LIQUID FILM

Process of cooling of an extruded tubular blown polymeric film significantly influences
productivity of the film technological line and quality of the produced product. Due to relative
simplicity of constructive and technological realization of process of cooling the air method is the
most widespread. However the air method of cooling can not always correspond to high
productivity of the basic machine of the film line, namely a screw extruder, especially at production
of thick polymeric films [1].

It is essential to increase efficiency and intensity of cooling of a polymeric tubular blown
polymeric film by means of its interaction with a film of the liquid which is flowing down on its
external surface. In this case the method of extrusion of a tubular polymeric film with blowing
according to the scheme "from top to down" is the most expedient (unlike air cooling when the
scheme "from below up™ is the most acceptable).

However for the analysis of efficiency of process of cooling of the tubular blown polymeric
film with a gravitational film of liquid it is necessary to investigate hydrodynamics of the liquid
film which is flowing down on the moving firm surface and also heat exchange between them.

The objective of the study is the analysis of process of cooling of tubular blownpolymeric
packing films the flowing-down liquid film. It will allow to determine rational parameters of
process of cooling (type of cooling liquid, its temperature and a volume discharge, and also cooling
zone length) for cooling of a polymeric film up to the required temperature in a definite time.

It is necessary to solve the following tasks to achieve the objective:

— theoretical investigation the liquid concentration size providing a condition of balance of
forces, acting on a polymer bubbleat its cooling with the flowing-down liquid film;

— experimentally confirm a possibility of practical realization of process of liquid cooling of
tubular blownpolymeric films;

— formulate recommendations about rational realization process of cooling of tubular
blownpolymeric packing films with the flowing-down liquid film.

As material of the studied polymeric films low density polyethylene (LDPE) of two types was
used:

— LDPE, type 1; density is 919.0 kg/m®; melt flow index of 2 g/10 min at a temperature of
190 °C and load 0of 21.17 N;

— LDPE, type 2; density is 920.5 kg/m?; melt flow index of 0.3 g/10 min at a temperature of
190 °C and load of 21.17 N.

The studied samples of a polymeric film produced the next way.

The film sample by the sizes 1000x320x0.1 mm (along the polymer bubble) was cut out from
the polymer bubblein folded form produced on experimental-industrial working plant. Then the
long parties of a sample of the film fixed on a similar film substrate by means of steel wires with a
diameter of 0.5 mm. Then the film substrate in horizontal position had on the flat electric heater. In
the middle of the made package from one of its short parties between a sample of the film and the
film substrate placed jumped to thickness of 0.1 mm thermojunction. After that at a temperature of
180 °C the prototype of the film and the film substrate were welded among themselves. As a result
received a monofilm 0.2 mm thick with sealed in its center (on thickness) the thermocouple.

Samples of a polymeric film of other thickness were similarly made.

Authors developed the experimental stand for research of process of heat exchange at a film
current of liquid on a mobile polymeric surface. Also experimental-industrial installation (working
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plant) was developed for production of a tubular blown polymeric film with liquid cooling on which
operating modes of formation of the polymer bubbleand a design of the liquid cooling system were
fulfilled.

Basic elements of the experimental stand are a head for distribution of the liquid film and the
studied flat sample of a polymeric film.

The head is executed in the form of the plane-parallel slot-hole distributor with regulation of
distance between sponges (within 0.4...0.8 mm) and slot of 300 mm wide. At the same time as
cooling liquid the tap water which is previously purified by means of the filter with a temperature of
15...40 °C was used. Regulation of water temperature was carried out by means of the heat
exchanger supplied with resistance electric heaters. The volume flow rate of water was regulated
the valve, and measured by the rotameter. Also after each experience carried out control
measurement of volume of water by a volume method by means of a measured vessel and a stop
watch. Water temperature on an entrance and an exit of the studied sample of the polymeric film
was measured by the thermocouples installed in the camera of a distributive head and before a
reception funnel.

The prototype of the polymeric film with a film substrate the long parties was fixed on links of
two vertically located infinite chains which covered driving and tension asterisks of the pulling
device. At the same time the thermocouple of the film sample was connected to measuring
equipment. The run of the film was carried out from the reversive electric motor. The film run in the
vertical direction was limited to two limit switches. The working film run — vertical from top to
bottom with the regulated speed (0.03...0.50 m/s), and idle run — from below up with a constant
speed.

Heating of the polymeric film prototype was carried out thermal radiation from the thermal
screen the size 0.3x1.0 m supplied with the flat electric heater of resistance. Temperature of the
screen was maintained automatically by means of the device of thermal automatic equipment. For
providing the "soft" mode of heating of the sample it was carried out not only regulations of power
of the electric heater of the screen, and distance between the screen and the sample.

Steel wires at the edges of the double thickness monofilm during experience played a role of
peculiar thresholds, providing at the same time a current of the liquid film, uniform on sample
width.

Research was conducted in the following sequence.

By means of chains the sample of the polymeric film is established in extreme top point (at the
same time the top limit switch works). After that the necessary mode of heating of epy film with the
thermal screen before achievement by a sample of epy polymeric film of necessary temperature was
provided.

Then the necessary volume flow rate of water of a certain temperature which at the exit from a
head in the form of a flat film flew down on the motionless directing plate established under a
sample of the polymeric film and at last got to a reception funnel was provided.

After that the drive of the pulling device was switched on. At the same time chains with the set
speed moved the polymeric film sample concerning the distributor of a water film, the sample
began to contact to water and was gradually cooled, the lower limit switch of the stand did not work
yet. During the movement of the studied sample of a polymeric film the thermogram of its cooling
continuously registered.

Thus, at the experimental stand it was possible to conduct numerous researches of cooling
process of a certain sample of the polymeric film under various conditions: a volume flow rate of
the cooling water, its initial temperature, and also speed of the movement of the sample of the
polymeric film.

Experimental-industrial installation for production of the tubular blownpolymeric film is
developed on the basis of the line for production of a tubular blownfilm according to the scheme
"from above-down". Installation consists of a single screw extruder, an extrusive ring die with the
central feeding of melt below which the ring for formation of the water film on an external surface
of the polymer bubbleis located. For elimination of possible cross fluctuations of the polymer



160

bubblebelow the liquid distributive ring the stabilizing device with system of the rollers made of a
polytetrafluorethylene (teflon) which evenly on a circle contact to the bubbleis mounted. Under
these device it is mounted the putting and pulling devices executed in the form of two cheeks
located at an angle to each other and two rubberized rolls, respectively (Figure 1).

12

11

Figure 1 - Experimental-industrial installation for production
of the tubular blown polymeric film: 1 — extruder ring film die; 2 — the film cooling system
with a distributive ring; 3 — tubular blown polymeric film; 4 — film of cooling water; 5 — the
putting cheeks; 6 — the pulling rolls; 7 — bathtub for water reception; 8 — drain branch pipe
for maintenance of water level in the bathtub; 9 — electrical heater; 10 —filter; 11 — pump;
12 — regulating valve; 13 — rotameter; 14 — resistance thermometer

On the made experimental-industrial installation (working plant) a number of experiments on
production of tubular blownfilms from LDPE in the wide range of values of productivity of the
extruder, volume flow rate and reference temperature of the cooling water, and also film thickness
depending on conditions of production of the polymeric film was carried out.

On critical values of volume cooling water concentration I'vcounted the volume productivity of
the technological line q (or the speed of an exit of polymer melt from the extrusion die vo) from the
condition of achievement of necessary temperature on an internal surface of the polymer bubble.

The nomogram for determination of volume cooling water concentration, and also volume
productivity of the technological polymeric film line depending on geometrical parameters of a
ready polymer bubbleis given in Figure 2.

As a result of theoretical researches of process of cooling of extruded tubular polymeric films
with the flowing-down water film it is established that at the liquid concentration (-, — 5.03.10-3

m?/s, orRe > 20000 ) arise essential power load of the polymer bubble. Besides, at such high liquid
concentration only the wall layer of liquid participates in heat exchange that leads to its over-
expenditure.

Therefore when carrying out parametrical calculations it is necessary to define critical value of
volume liquid concentration which can sustain the polymer bubbleof a certain diameter and
thickness.

Apparently from nomogram given on Figure 3, the greatest effect of liquid cooling can be
reached at production of films with a width of the bubblein folded form to 1 m.
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Figure 2 - The nomogram for determination of extreme values of volume liquid concentration
Gvand productivity of the technological line g from the geometrical sizes of the tubular blown
polymeric film (film thickness 6« and width of polymer bubblein folded form B)

Conclusion

The following conclusions can be drawn, based on the obtained results [2]:

1. Parameters of the liquid film (a speed profile, film thickness) change only on an entrance
zone and depend on density of liquid concentration of the polymer bubbleand initial distribution of
speed of the liquid film at the exit from a distributive ring.

2. At the high values of liquid concentration providing the developed turbulent mode of a
current of the liquid film (Reynolds number over 20000), only the wall layer of liquid participates
in heat exchange.

3. For the film from LDPE its external surface hardens at distance about 0.01 m from the
beginning of contact with water, and an internal surface — at distance about 0.10...0.15 m.
Therefore the ring for distribution of liquid needs to be established after the termination of a
blowing zone of the polymeric tubular workpiece. It is also necessary to provide the steady
movement of a continuous liquid film on an external surface of a polymeric tube on length to 0.2 m
from the beginning of contact of liquid from the polymeric film.

4. For thick films from LDPE (thickness more than 200 um) and over 1 m wide intensity of
cooling is limited to the critical liquid concentration.

5. For practical application of the received results the nomogram for determination of volume
liquid concentration of the cooling water, and also volume productivity of the technological line
depending on the sizes of a ready tubular blown polymeric film is offered.

6. Temperature of the cooling water in the range of 20...60 °C significantly does not influence
both intensity of cooling process, and physical-mechanical properties of the produced polymeric film.

7. Extreme values of degree of the polymer bubbleblowing (Kx=2)and degree of stretching
(Ks=4) from LDPE are established. It is shown that the limiting stage in production of thin films
(thickness of 40 um and less) with a speed of receiving not less than 0.5 m/s is not process of
cooling, and physical-mechanical properties of the film (in particular anisotropy of its properties).

The obtained results of researches allow to determine rational parameters of technological
processes of producing tubular blown polymeric films.
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AHAJII3 TEXHOJIOT'TYHOTI'O OBJIA/THAHHA
JJIS1 @OPMYBAHHSA KOTJIETHUX BUPOBIB

Beryn. OOmamHaHHs Uiss BHPOOHMIITBA KOTJIETHUX BHPOOIB 3aJie)KHO BiJI MEXaHI3MY
¢opMyBaHHS TOIUIAIOTH HA Taki TPymu: 3 LWIHAPUYHUMHU (opMyrounmu OapabaHamu; 3
(bopMyIOUYMMH IIJIACTUHAMM; 3 KapyCeJIbHUMH (GopMyrouuMu cToiaMmu. HailOiab1oro 3acrocyBaHHs
Ha MIJOPUEMCTBAX Majoi Ta CEPeIHbOI MOTYKHOCTI HaO0ylnM MAIIMHU TMepImoi rpynu — 3
HATHAPUYHUME (popMyrounMu OapabaHaMu, ajie 1 cepeJl HUX € IIUPOKUH psa oOJagHaHHS 31
CXO’KUMH XapaKTEPUCTUKAMH.

AKTyabHicTh TeMH. KOMIOHYBaHHS NOTOKOBHUX TEXHOJIOTIYHMX JIIHIN JUIsI BUPOOHHIITBA
M’sICHUX HamiBgpalOpukariB motpedye OOIpyHTOBAHOTO BHOOpY BiANOBiAHOTO OONagHAHHA. Y
OUTBIIIOCTI BUITAJIKIB BUOIp 3IIHCHIOETHCS 32 OCHOBHUMH IapaMeTpaMu poOOTH 00JIaIHaHHS, HOTO
BapTICTIO, YMOBaMHM IMOCTABKH Ta BITI3HABAHICTIO TOProBOi MapKH. AJie Pi3HOMAHITTS MPOMO3HIIN
OJTHAKOBOTI'O I[IHOBOI'O CETMEHTY YCKJIQJHIOE 11€ 3aBJaHHs. Pa30M 3 TUM y OLIbIIOCTI BUNAJKIB MIPH
BUOOpI O0OJamHaHHS HE BPaxXxOBYETbCA WUMMKA psn  (akTopiB, SKi CYTTEBO BIUIMBAIOTh Ha
e(eKTUBHICTh HOT0 eKCIUTyaTallii 1 BATpaTH BUPOOHUIITBA.

Martepianu Ta MeToau. BUKopucTaHo Tpu MeTOAM OaraTOKpUTEPiaIbHOTO BUOOPY — METOA
CHEeKTpalibHOrO aHauizy, [lapero i BigcTaHi 10 METH — Ui KOMIUIEKCHOTO OI[IHIOBAaHHS TEXHIYHOTO
PIBHS TEXHOJOTIYHOTO OOJIaJHAHHS 3 METOK BHOOpPY HAWKpPANIOrO0 BapiaHTa MAIIWHU YIS
(dbopMyBaHHS KOTJIETHUX BUPOOIB Majoi MPOyKTUBHOCTI.

Jnst BockMH BapiaHTiB oOnagHaHHA A (QOpMyBaHHS KOTJIETHHX BHPOOIB TPOBITHUX
KoMmaHii — itamiiiceknx «La Minervay (mammua La Minerva C/E 653) ta «CRM» (mamuHa
Planus), wimenpkoi «GPM» (mammua GPM AK-MR 400), anrmiiicekoi «Deighton» (marmmna
Formatic R3000), icnancekoi «Gaser» (mammna Gaser A-2000), pociiicekoi Dned 4M HIIII
(mammHa UIIKC — 123) ta ykpaincekoi «KapiiBcbkuid MexaHiuHMiA 3aBoay» (MammnHa AK2M-40) —
BUKOHaHAa KOMIUIEKCHA OI[IHKAa TEXHIYHMX XapaKTepUCTUK — MPOJYKTUBHOCTI, IOTYKHOCTI,
pPO3MipiB 3aBaHTaXyBaJIbHOTO OyHKepa, rabapuTiB OONagHaHHS (M1 CIPOINEHHS i radapuToM
po3yMieThest 00’ €M, KU 3aiiMae 00alHAHHA) Ta HOTO MacH.

Pe3yabTaTn Ta 06roBopenHs. Jyis BupinieHHs: 6araTOKpUTEpiaibHOT 3a/1a4l OIIHIOBAHHSI Ta
BUOOPY Kpalloro BapiaHTa METOJOM CHEKTPaJIbHOTO aHali3y HpPOBOJUTHCS 3aMiHA MHOXXHHHU
BapiaHTIB, LI0 MOPIBHIOIOTHCA, 1X MojaensiMu. CTymiHb 301XKHOCTI OO'€KTIB OOYUCIIOETHCA HE
MOCIIITOBHUM CITIBCTABJICHHSIM OKPEMHUX O3HAaK, a CHIBCTaBJICHHSM BCIX MOXJIMBHX KOMOiHAIlii
O3HaK, 110 BXOJATh B omuc o0'ekra. ITepamiiiHuil mporec CXOIUThCS A0 BEIMYUH T'PAaHUYHHUX
HaBaHTAXCHb.

OtpumMaHuii pe3yibTaT Ja€ MOKJIUBICTh NPUNHHATH OOIPYHTOBAaHE pIlLIEHHS NpuU BUOOP1
MallMHU s pOpMyBaHHS KOTJIETHHX BHUpPOOIB 3 MepeiueHuX BapiaHTiB. BcTaHoBieHO, 110
HalKpallla IHTerpoBaHa OIliHKa XapakTepHa Juis MamnHu La Minerva C/E 653 1ph.

Jl1s HAOYHOTO TNpeNICTaBlIEHHs pO3B’sI3aHHA MOCTaBiIeHoi 3a1aui MeTogoM [lapeto ans psany
BaplaHTIB MOYEpProBO po3risjanuca mo Asa kputepii. Hacammepesn uisi BOCbMU KOHCTPYKLIMHHMX
BUKOHAaHb OONAHAHHS pO3MVIAJATH TOKAa3HUKH, SKI MalTh HAMOUIBINYy BaroMmictb —
MPOJIYKTUBHICTb, IIT./TOM 1 MOTYXHICTh, KBT. Bianosinuumu Toukamu 1 — 8 300paxkanucs BapiaHTH
MaIluH Juist (OpMyBaHHS KOTJIETHUX BUpoOiB. BapianTu MmamuH, siki AoMiHYyI0Th — 11e La Minerva
C/E 653 1ph, PLANUS i GPM AK-MR 400.

BpaxoBytoun, 1mo Ha e(peKTHBHIM TpaHMIll PO3MIIIEHO TPH BapiaHTH OOJAaTHAHHA, CIiJ
PO3IJISHYTH HACTYIHI 3a 3HAYMUMICTIO XapaKTePUCTHKHU. 3ajUIIMBIIM HaWOLIbII 3HAUYIIUN
MOKa3HUK — MPOAYKTHUBHICTb, OEpEeMO 10 yBarum MICTKICTh 3aBaHTaKyBaJbHOTO OyHKepa, sika 3a
YMOBHU TIE€PIOAMYHOCTI Tiporiecy (OpMyBaHHS BITUBA€ HA TPHUBATICTH JOMOMDKHHUX OTEpaIii i
ririeHiuHicTh npouecy. [Ipu nboMy BapiaHTH MallluH, AKi Mepe0yBaloTh Ha €(EKTUBHIN rpaHuUIll —
La Minerva C/E 653 1ph i UIIKC — 123.
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st otpumaHHsT OUTbII 00’ €KTUBHOTO PIIIEHHS, PO3TJISHYTa HACTYIMHA XapaKTepUCTHUKA —
rabapuTHi po3mipu oOJagHaHHS, SIKi B y3arajJbHEHOMY BUJI MPEICTaBICHI 00 €MOM, SIKUIl 3aiimMae
MamuHa. JJisg Manux mianpueMCTB BaXIIMBO MIHIMI3YBaTH ILIONTY 1 00’ €M, 110 3aiiMae 001aiHaHHS.

OO6nagHaHHIM, SIKE MIEpeBaXKae iHINI, 1 B IbOMY BUMAAKY 3anumuiacs mamuHa La Minerva
C/E 653 1ph 1 Gaser A-2000. Mammna La Minerva C/E 653 1ph nepeOyBae Ha eeKTUBHIN T'paHHUIIl
UL BCIX PO3TISHYTHMX KoMOiHamiii mapamerpiB. Tomy ii mouinbHO oOpatu sK Taky, IO Mae
HaWOIIBITy cepell PO3MISHYTHX MPOAYKTHUBHICTH IPU IOMIPHIA CIHOXKHMBAaHINA IOTYKHOCTI 1
HEBEJIMKUX rabapuTHUX PO3Mipax.

3 MeTOr0 BUPIIICHHS 3a/1a4l BUOOPY HAWKpPAIIoro BapiaHTa oOJagHaHHS 3 BUX1THOT MHOKHHHI
BOCbMH QJIbTEPHATHBHHUX BapiaHTIB MamuH Ui (OPMYBaHHS KOTJIETHUX BHUPOOIB METOJOM

Bizcrani g0 Mern Bu3HaueHi kputepii K, BigkmajeHi Ha pagiaibHO PO3TANIOBAHMX MIKAIAX

(pucyHok 1) Ta o6uucneni mwiony yrBopeHux ¢iryp (tabmums 1).
MpoAyKTUBHICTb, WT/rog,

) —= ABM F-2000
NoTyKHicTb, KBT La Minerva C/E653 1ph
PLANUS
FORMATIC R3000
=» AK2M-40-Y
--ne- UTIKC - 123
\ . —e— Gaser A-2000
RV N —s GPM AK-MR 400
Y. —e— [jcanpHui BapiaHT

Maca, Kr

06'em, M’ MicTkicTb ByHKepa, N
Pucynox 1 - bBaraTtokpurepiajJlbHa OLiIHKA TeXHIYHOr0 pPiBHS
i AKOCTi MAIIMH METOA0M BiACTaHi 10 METH

Tabauys 1 - Y3arajJbHeHH KpUTepiii BiacTani 10 MeTH

Ne BapianTa S1 S2 S3 Sy Ss Se S7 Sg

0 2,86 151 2,61 3,63 3,20 2,94 2,86 4,98

Haiimenmmii y3aranpHeHHI KpuTepidd Bigctani 10 metu (1 =1,51) mae Bapiant Sz — mMamuHa
LaMinervaC/E 653 1ph. Came BoHa MOke BBa)KaTHCsI HAWKPAIIUM BapiaHTOM cepell PO3TIITHYTHUX
AIIbTEPHATHB.

BucnoBku. KoxeH 3 po3mIsIHyTHX METOJIiB OaraTOKpUTepiallbHOro BUOOPY (CIEKTPaIbHOTO
anamizy, Ilapero, BiacTani 10 MeTH) € edekTUBHUM. [IpUHHATHUM € 3acTOCYBaHHS METONY
CIEKTPAJILHOTO aHali3y, SKMH Jla€ MOXIIMBICTH KOMIUIEKCHO BpaxyBaTH BCl KpHTepii, sKi
XapaKTEePU3YIOTh TEXHIYHUN PiBEHb 00JIaJHAaHHS Ta €PEeKTUBHICTH Horo podotu. [lanuii Mmeros He
notpe0ye HasBHOCTI CIEL[laIbHUX HaBUUOK poOoTH 3 rpadiyHoro iHQOpMaliero 1 € HaiOLIblI
(dhopmai3oBaHUM.

OTpumaHi TpbOMa MeETOJaMH OaraTOKpUTEpialbHOTO BHOOpPY pe3yibTaTH € OJHAKOBI —
MpOaHaNi3yBaBIIU I1’ATh TOKAa3HUKIB (IIPOJYKTUBHICTb, MOTYXKHICTh, MICTKICTb OyHKEpa, Maca,
rabapuTHi po3MipH) BOCBMH 3pa3KiB oONagHaHHA A1 (QOpMyBaHHS KOTJIETHHX BHpPOOIB
BCTaHOBIJIEHO, 1110 32 00OpaHUMU MapameTpaMu nepesary Mae mamnHa La Minerva C/E 653 1ph.

Jiss oTpUMaHHS aJIeKBaTHOTO DpIIIEHHS HacamIiepe]] HEOOXiHO KOPEeKTHO BHUOpaTu
MOKa3HUKH, fK1 MOpiBHIOIOThCA. [Ipu momanbmomy aHamisi A0 iX ckiagy oOOB’SI3KOBO MOTPIOHO
BKJIIOYATH TOKa3HUKU HaJIHHOCTI 1 O€3BIAMOBHOCTI pPOOOTH OOJNIaHAaHHS, a TaKOX SKICHI
MOKAa3HUKH TOTOBOI MPOIYKIIIi.
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CPABHUMTEJIBHAS OHEHKA ITAPAMETPOB TEIIJIOBOT'O OBOPYJOBAHMUSA JIsA
OBIIECTBEHHOI'O IIMTAHUSA U TOPI'OBJIN

BBenenue.lliinta - HewsMeHHBIH aTpuOyT HH000W KyXHH. Vcrmosb30BaHHE AJIEKTPOILIUT
HMMEET OIpE/ICIICHHbIC MPEUMYILIECTBA: UX MOKHO MPUMEHSTh B OTCYTCTBUU ra30CHA0KEHUS; TEILIO
PaBHOMEPHO PACIPOCTPAHSIETCS MO BCEH MOBEPXHOCTU; MHOTO MOJeNiel ¢ pa3sHbIMU (DYHKIUSMHU.
DNEeKTPUYECKUE TUTUTHI HAa TPEINPHUITHSIX OOMIECTBEHHOTO MHTAHUS HCIOIB3YIOTCS Pa3IMYHBIX
KOHCTPYKUHUH, KOTOpbIE MPOCTHI MO YCTPOWMCTBY M pazinyaroTCs MEXIy coOoi rabapuramu,
MOIIHOCTHIO, KOJIMYECTBOM M (hOPpMOI KOH(POPOK, a TAKKE HATHIUEM WM OTCYTCTBHEM >KaPOUHBIX
mkagos.

AKTYaJIbHOCTb TeMbl. OJEKTPOIUIMTHl OTHOCSATCA K  YHHUBEPCAIBHOMY TEILIOBOMY
O00OpYNOBAaHUIO C HEMOCPEACTBEHHBIM OOOTPEBOM Ui TEIUIOBOW 0OpabOTKH MPOJYKTOB.
OCHOBHBIMU MOTPEOISAIOIMMH SHEPTUIO AJIEMEHTAMU SIBJISIFOTCSI Pa3HOTO pojia HarpeBaTesu, 0e3
KOTOpPBIX HEBO3MOKHO OOOWTHUCH COBPEMEHHOMY uYeloBeKy. YacTb dSHepruu, mpuU3BaHHOU
COBEpIIATH IMOJIE3HYI0 padOTy, TPATUTCS HE TOJHKO HA IMOJOTPEB MHUIICBBHIX MPOAYKTOB, HO M Ha
pa3orpeB caMoil MOBEPXHOCTH IUIMTHL. UTOOBI YMEHBLIUTH ATH TOTEpH, ObUIM pazpaboTaHb
AJIEKTPOIUIUTHI, TOTpedisieMass MOIIHOCTh KOTOPBIX SKOHOMHUTHCA 32 CUYET OCOOCHHOCTH €€
¢dbynkmonupoBanus. [losTromy akTyaabHOCTh TeMbl 00ycioBIeHa () (PEKTUBHBIM UCIOIB30BAHUEM
SHEPTUM, YTOOBl CO3/aTh TOT K€ YPOBEHb DHEPreTUYECKOTO obecrneueHusi OOBEKTOB
OOIIECTBEHHOT'O TUTAHUSI ¥ TOPTOBIU C PA3IMYHBIMU JIEKTPOHATPEBATEIHHBIMU dJIEMEHTaAMH.

Heﬂb uccneoo8anus — CpaBHHUTCJIbHAA OLICHKA MMapaMETpOB TCIIJIOBOI'O 060py11013aHH51 JJIsL
O6H.[CCTB€HHOFO IIUTaHUS 1 TOPIrOBJIN.

Marepuanbl 1 MeToabl. MeTopl 0011IeT0 aHanu3a U 0000IIEHUSI HA OCHOBE CTaTUCTUYECKUX
JAHHBIX, KOHCTPYKLUH, TEXHOJOTHH M MH(pOpMAIMU, MPEICTABICHHON B HAYUHBIX W3JAHHUIX U
OoTKpbITOH meyaTh. OOBEKT HCCIEeOBaHUS — TEIUIOBOE O0O0OpYJOBaHHE C  PpPa3IMnYHBIMU
JIEKTPOHArpeBaTEIbHBIMH 3JIEMEHTAMU.

PesyabTaTel M o0cy:kaenue. PazButue ceTu npeanpusTuil oOIIECTBEHHOTO MUTAHHUS HMEET
oco0oe 3HaueHUe JJIS yIOBJIETBOPEHHs] MOTPEOHOCTH JIIOJIeH B pa3HOOOpa3HOM M PAlMOHAIBHOM
nutanu. CyliecTBeHHasi pojib B PEIIEHUH ATOM 3a/ladd OTBOAMTCA TEXHHUYECKOMY OCHAIIECHHUIO
npennpusaTuii. YacTh TEIUIOBBIX KYJIMHAPHBIX IIPOLIECCOB pEANM3yeTCs Ha MPEeANpHUSATHAIX
OOILECTBEHHOT O MUTaHMsI 33 CUET MCII0JIb30BaHMs YHUBEPCAIBHOIO TEMJIOBOTO 000PY10BaHHU.

DNEeKTPOIUIUTEl ~ OTHOCATCA K  YHHBEPCAIHbHOMY  TEIUIOBOMY  OOOpPYIOBaHHUIO  C
HETIOCPEICTBEHHBIM OOOTPEBOM JIJIsi TEIUIOBOM OOpaOOTKH MPOAYKTOB B HAIUIMTHOW TOCYJE.
DNEeKTPOIUIUTHl OOBEKTOB OOIIECTBEHHOTO MHUTAHHS BeChbMa MOIIHBIA mpubop. WX mnpuHIUI
NENCTBUS, C JIFOOBIM BUIOM IOJIBOJIAa SHEPTHH, OCHOBAH Ha IMepeaave TeIIoThl B o0pabaThiBaeMoii
cpeAe IyTeM TEIUIONPOBOAHOCTH Yepe3 MHOIOCIOMHYI Ppa3lAEIUTENbHYI0 CTEHKY. YPOBEHb
MOTpeOJeHNs DHEPTUU HAMPSAMYIO 3aBUCHUT OT €€ Tuma. B CBSI3W C TeHACHIMEH SKOHOMHUHU
SHEPropecypcoB, HaOIIOJaeMONW BO BCEM MHpPE, MOSBISIETCS BCE OOINbIIE WHHOBAIIMOHHBIX
TEXHOJIOTHH.

Eme 10 et Ha3zag aibTepHATUBOW ra30BOM IJIMTE MOTJIa OBITH TOJBKO AJIEKTpUYEcKas TUINTKA.
Kondopxka cocrosiia u3 uyryHHoro «6auHa» u cnvpanu. Harpesanacek upe3BbiyaitHo qosro — 1o 10
muHyT. [Ipu nepenazne remnepatyp AUcK aeGopMUpoBaics, CPOK CIYKObI PeIKO MpEeBbIIIal 5 JeT.
DHepro3aTpaTHOCTh Oblila HEOOOCHOBAHHO BBHICOKOM: Ha MOJIOTPEB JINTPA BOABI yX01uiao SKBT.
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CeromHss e€CTb BO3MOYKHOCTh TOTOBUTh Ha IUIMTaX CO CTEKIOKEPAaMUYECKOHM BAapOYHOU
MMOBEPXHOCTBbIO, MHAYKLUHWOHHBIX IUINTaX, B KOTOPBIX HCHONb3ylOT TBY-narpeBarenu. ['naBHOM
0COOCHHOCTBIO TaKUX IUIMT SIBIsieTCS TO, yTo Onmaromapss TBY-narpeBarento, ObICTpOMY HarpeBy
MOJBEPracTCsl  HEMOCPEICTBEHHO HAaIUIMTHAsg nocyna. MHAYKIMOHHBIE IUIMTHl  MOSIBUJIMCH
CpaBHUTEIbHO HeAaBHO. OHHM paboTalOT MO MPHUHIMUILY 3JIEKTPOMAarHUTHON HHIYKIUHU.ILmrochl
TaKMX TUIAT: OBICTPO HArpeBalOTCs;, cOEperarT SHEPrvio; MMaHEIH BKIIOYAIOTCS TOJIBKO B TOM
Clly4yae, €ClIi Ha HHUX CTOMT KAaCTpHOJs C MarHUTHBIM JIHOM; [HWIIA HA4YMHAET TOTOBUTHCS
MTHOBEHHO; OOJIBIIOE KOJMYECTBO MPOTpamMM; 3aJaHHAs TEMIIEpaTypa TOYHO IMOAJIEPKUBACTCS;
OTKJIIOYEHUE IUIUT MPOUCXOJUT ABTOMATUYECKHU, OJHOBPEMEHHO CO CHSTHEM C HHUX MOCYHbI;
MOIITHOCTh OAHOH KOH(MOPKH MOXET HCIONb30BaTbCs JAPYrod; JIETKO MOIOTCS. MUHYCHI
MHJIYKIMOHHOM IUJIUTHI CBSA3aHbI TOJBKO C €€ MOKYIKOW: OHa J0poras; JJis HEe HYKHO MOKYINaTh
CIELUATIBHYIO IIOCYY.

BriBoabl.

1. Hcnons3ys YHUBEPCAIbHOE TEIJIOBOE o0opyi0BaHuE c pa3IMYHBIMU
AJIEKTpOHArpeBaTeIbHBIMU 3JIEMEHTaMH Ui OOIIECTBEHHOTO MUTAaHUS W TOPrOBIIM, CpPaBHUBAs
napamerpsl Terutootaaun U KI1/1, momkHbl coOMoaaThest dHEPreTHIeCKre TpeOOBaHUSI.

2. Anmapatel JOJDKHBI paboTaTh B 3HEpProcOEperarommx pexumax (T.e. MpH MHUHUMAIbHBIX
pacxojiax »dJEKTPOIHEPruu, TOIUIMBA, TMapa ¢ JIOObIX APYTMX HCTOYHHUKOB TEIJIOTHl U
TEIUIOHOCHUTENEH), JOJDKHBI ObITh OOECHEeUeHbl YCTPONCTBAMH HWIIM  MPHUCIOCOOJICHUSIMH,
PEryJIUPYIOIMIMMH  KOJIMYECTBO TOJBOJMMOM HHEPrUM B 3aBUCUMOCTH OT TpeOOBaHM
TEXHOJIOTHYECKUX PEKUMOB Ha PA3HBIX 3Tallax MPUTrOTOBJICHHUS MTHILIH.

3. B nensax sKkoHOMUU MOTPeOIIIEMOI SJHEPTHH anmapaThl JOKHbBI UMETh TEIIOBYIO U30JISLINIO,
CYILLIECTBEHHO COKpaALIAIOLIYI0 IIOTEPU TEILJIOTHI B OKPYKAIOLIYIO CPELy.
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2. Morwnenpiii MLII. O6GopynoBaHue npeAnpusATHi OOLIECTBEHHOro nHTaHus. TemaoBoe
obopynoBanue: yueonoe nocooue / M.II. Moruwnbnsiii, T.B. Kanamesa, A.}FO. banacansu, pen.
M.II. Morunensiii. — M.: Akagemus, 2004. — 191 c.: u.

3. OO6opymoBanue mpennpusaTHii obmectBeHHoro nutanus: B 3-x 1. T. Ne: Bemses M.U.
TemnoBoe obopynoBanue: Yuel. s TexHou. dak. Topr. Byzos. — M.: Dkonomuka, 1990. — 559 c.

4. VYrneiickuit H.T. Mexannueckoe U TEMIO0BOE€ 000pyAOBaHUE MPEANPUSTHI 0OIIECTBEHHOTO
rmutanus / H.T. Yneickuii, P.1. Yneiickas. — PoctoB u//]: ®enukc, 2000.

Quaunyux O.B., Epmaxoe A.U., BHTY, 2. Munck, Pecnyoauxa benapyco
CpaBHuTENbHAs OIEHKA MapaMeTpPOB TEMJIOBOIO OOOPYIOBaHMs s OOIIECTBEHHOTO MUTAHUS U
TOPTOBIIH.
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EKCIEPUMEHTAJIBHUM CTEH/ I METOJIAKA JTOCJII)KEHHS ITPOLIECY
HAJATOHKOI'O HIOAPIBHEHHA KOMIIOHEHTIB ®APMAIEBTUYHUX I
KOCMETHUYHHUX 3ACOBIB Y BICEPHUX MJUIMHAX

Beryn. YV HaykoBill JiTepaTypl HEIOCTaTHBO JAHUX MPO METOIMKH AOCTIIKEHb HAaJTOHKOIO
MOIPiIOHEHD MPOIYKTIB (hapMalleBTUYHUX Ta KOCMETHYHUX 3aC001B y OICEpHUX MIIMHAX.

Marepiajau Ta MeToAH. AHATITHYHI Ta TPAKTUYHI JOCIIKEHHS IMPOBEJCHI Ha OCHOBI aHAIII3Y
CYYaCHUX JITepaTypHHUX JKEPEN Ta BIACHOTO JOCBiY 3 BHPOOHHIITBA.

Pe3yabTaTn Ta 00roBopeHHs. [lopsiok npoBeaeHHS JOCIITKEHb:

1. [TigroToBKa O0NaTHAHHS 10 POOOTH:

1.1. IligroToBka OicepHOro MJIMHA Ta BUMIPIOBAaHHS CUJIM CTpyMy 0Oe3 cTakaHy 3 poOOuYMMU
opranamu (6icepom).

2. IIpoBeneHHs A0CHITY 3 BOJIOIO:

2.1. 3aBaHTaXEHHS HABAKKU y CTaKaH Ta MPOBEIEHHS JOCIiAy, B SKOMY OyJe BHMipIOBATHCS
TEeMIIepaTypa Ta CUila CTPyMY;

2.2. MATTS 00JIaTHAHHS.

3 [IpoBeneHHs AOCTIY 3 PULIMHOBOO OJIEIO:

3.1. 3aBaHTa)KEHHs] HABAXKU Y CTaKaH Ta MPOBEJCHHS TOCTiNYy, B KOMY OyAe BUMIipIOBATHCS
TEeMIIepaTypa Ta CUiia CTPyMY;

3.2. MUTTs OO THAHHS.

4. Anami3 OTpUMaHHUX JaHUX.

Cuna cTpyMy BHMIPIOETBCS 3a JOMOMOTOI0 BaTMETpy 3 KOXHOI (asu, a Temieparypa
BIJIMIPAIlbOBAHOT BOJM, TEMIlepaTypa Bally Yy HiANIMIIHUKOBOMY BY31i, TEMIIEpaTypa CUCTEMH Y
CTaKaHi — 3a JOMOMOTOI0 mipomerpy. [Tokasu mpuiaaiB 3HIMAIOTh KOXKHI 5 XBWJIMH mpoTsrom 30
XBWIMH. YacToTa 06epTaHHs Baily 3 1uckamu - 1350 06/xB.

PunvHOBY o510 3BaXYIOTh Ha AaHANITHYHMX Barax y crakaHi 3 Ttoudictio 10 0,01 r.
3aBaHTaXyIOTh Yy poOOUy KaMepy MIIMHA 3a JOMOMOTOI0 JIIHKU Yyepe3 MpoOoBiA0ipHUHA MaTpyOoK.

Crakan (poboua kamepa) MiAKIIOYAIOTh A0 OXOJIOHKEHHS BOJOI0 HMUKIIYHOTO THUIY, HIUIHBHO
3aKpUBAIOTh Ta 3aCHINalOTh pobOoui opranu (Oicep) yepe3 MpoOOBIAOIPHUK, OJHOYACHO BPYUHY
MOBEPTAIOYM BaJl 3 HANpaBISIOYMMH JUCKaMU JJis pIBHOMIpHOro posnojaiuieHHs Oicepy. IloTim
CTaKaH 3’ €IHYIOTh 3 POTOPOM JIBUT'YHA Yepe3 HIMOHKOBE 3’ €THAHHS.

[Ticns 3akiHYEHHS JOCIITY MJIWH BUMHKAIOTh, MAaTPyOKH BOJIOIMOCTAYaHHS Ta BOJIOBIIBEICHHS
3akpuBatoTh. CTakaH 3 OicepoM Ta PULIMHOBOIO OJIIE€I0 B’ €IHYIOTh BiA JBUTrYyHA. llatpyOxu
BOJIOIIOCTaYaHHS Ta BOJOBIJIBECHHS B1JI'€HYIOTh BiJl CTaKaHy, BIAKPYUYIOUM 3aXUMHI KUIbLS,
37IMBAIOYM BOAY 3 COPOUKM cTakaHy. Uepe3 mpoOoBiAOipHUK uepe3 cuTo 3 po3mMipoM mop 0,8 Mm
37IMBalOTh PUIIMHOBY OJi0 y crakaH. [loTiM po30MparoTh cTakaH: 3HIMAIOTh CHUTO, BIIKPYYYIOTh
KPUILKY 3 BaJOM 3 HAalpaBJIAIOYMMM JTMCKaMH, Oicep MiJ CHJIBHUM HalopoM BOJM 30MBaIOTH 3
KPUIIKA 3 TUCKAMH Ta CTaKaHy Ha MOBEPXHIO cuTa. MUIOTH Oicep Ta CTakaH 3aco00M TSI MHUTTS
nocyny «Fairy» a0o 1HITUM XKUPOPO3UHUHHUKOM.

[Tix 9ac KO’)KHOTO EKCIIEPUMEHTY TTPOBOIUMO 3 MapasenbHi JOCTiIH.

3a TppoMa napaneIbHUMHU JOCHIIJaMH BU3HAYA€MO CEpeHE 3HAUCHHs BUXITHOI BEIMYMHH.

3HaX0UMO CyMy KBaJIpaTiB BIAXHWJICHb Mk MapaJeIbHUMH JOCTIaMH 1 CEpeIHIM 3HAYCHHSIM.
3Hax0MMO CyMY KBaJIpaTiB BiAXUJICHb.

Busznagaemo Bua PyHKITT U151 KOXKHOTO TOCTiy (OyAyeMO «JTiHIIO TPEHIa»).

Busznauaemo KBajpaT BIAXWIEHHS MDK CEpeIHIM EKCIIEPUMEHTAIBHUM 1 PO3paxyHKOBUM
3HAYCHHSIM BUX1JHOI BEJIMUMHU. 3HAXOJUMO CYMY KBaJIpaTiB BIIXHIICHD.
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Busnauaemo piBHSHHS, SKE HaMKpalie OMucye Tmpolec, ToOTO, Te pIBHSAHHS, KpUTEpIid
JIOCTOBIPHOCTI ampoKcHUMaIlii R? HaiiGmkuuii 10 OJMHULI, a60 CyMa KBaJIpaTiB BIIXWUIIEHb MIX
CepeHIM eKCIEePUMEHTAIbHUM 1 PO3PaXyHKOBUM 3HAYEHHSIM BUX1/IHOT BEJIMYMHU € HAHHIDKYUM.

Jliist ipoBeCHHSI AOCTIKEHHS 0yJI0 B3ATO TaKUH €KCIIEPUMEHTAIBHHUIA CTCH] Ta MPUIIATU JIS
BUMIPIOBAaHHS:

bicepnuui maun nabopamopuuii. OcHaleHUd TphboMa poOOYMMHU KamepaMu (CTakaHamu) 3
COpPOYKOIO IJIi BOJISTHOTO OXOJIO/DKCHHS Ta MPOOOBIAOIPHUKOM Ha KPHIIII CTaKaHy 13 CHTOBUM
MaTPOHOM, SKHI 3arBUHUYETHCS Ha Pi3p0y. POTOp ckilamaeThcst 3 Bally, Ha SIKOMY 3akpirjeHi 4
HaIpasJIsitodi JUCKU 3 4 oTBopamu giameTrpoM 1 cM. PobGodui opranm - ckissHuiM Oicep, sIKHH Mae
niametp 2 MM. Bain 3 quckamMu KpimuThCst 10 pOTOpa JBUTYHA Yepe3 IIMOHKOBE 3’ €IHaHHs. TpyOku
BOJIONIOCTaYaHHS Ta BOJOBIABEACHHS KPIIUIATHCS 0 NAaTPyOKiB CTaKaHy 3a TOMIOMOTOI0 3aKMMHHX
kinblb. [ToapiOHeHHS BiIOYBAEThCSI MOKPUM CITIOCOOOM (B MPUCYTHOCTI PO3YMHHUKA) 332 PaXyHOK
B3aemMojii Oicepy OJMH 3 OJHHUM, 31 CTIHKAaMH POOOYOi Kamepu Ta IHMCKaMU Ha Bajly, SKHH 1
MPU3BOJMTH B pyX BCio cucteMy. Tum neuryna AUMM 63B4 V2.5; noryxHicts 0,37 kBT; yactora
obeptiB 1350 06/xB, TY 16-525-722-87.
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Pucynok 1 - ExkcriepuMeHTAIbHUI cTeH — OicepHuii MiIMH J1adopaTopHuii. 1 — cranuHa; 2 —
ABUTIYH; 3 — po0oya kamepa (cTakaH); 4 — NpoOOBIAOIPHUK i3 CHTOBHM NATPOHOM; 5 — 3a:KUM
JJISl CTAKaHY; 6 — poTop-BaJ; 7 — po3MesibHI AMCKH; 8 — COPOUYKA OXO0JIOIKeHHS. A —
BUMipIOBaHHS cTpyMYy BaTtMeTpoM; T — BUMiploBaHHS TeMIiepaTypu ipoMeTpoM

Ilipomemp GM 320 — 6e3xkoHTakTHUI LKppoBuil Tepmometp. IHPpavepBoHU NpUHIUN [ii.
3naTHUI BUMIipIOBaTH Temreparypy B rpagycax Llenscis (°C) ta y ®apenreiitax (°F). [lianason
temmepatyp Big - 50°C o + 330°C; tounicts - Big 0°C mo 330°C: £ 1,5°C abo + 1,5%.

Mynomimemp DT700D - yniBepcanbHMi IUGPOBUII MYyJIBTUMETP 13 3BYKOBOIO "TIPO3BOHKOIO"
naHitora. [loegnye B cob1 ¢yHKIIT BOJIBTMETpa, aMIIEpMETpPa, OMMETpA, J03BOJISIE BUMIPIOBATU
koedimienT nocuineHHs TpaHsuctopiB (PNP/NPN). Ilpu 3MiHHIN Hampy3i mpaiioe B JAiana3zoHi
200/750 B.

Jlnis ipoBeieHHs! TOCTIKEeHHs 0YII0 B35S TO PULIMHOBY OJIIIO K TUCIEPIy0oue CepeIoBHILIE.

Puyunosa onisa - HaTypanpbHUN TPOIYKT, POCIWHHA OJisl 3 TUIOIB PUIIMHHA 3BHYAWHOI, CyMIIIT
TIHIEPUIIB TPhOX KUPHUX KHUCIOT: PHULMHOJEBOi, JIiHONEBOi Ta osieiHoBoi. [Iposopa, rycra Tta
B’s3ka 0e30apBHa ab0 TPOXHU KOBTYBATOTO KOJBOPY PIAMHA; 3amax CIa0KHWi, CMaK CBOEPIIHUH,
HEMPUEMHUN. 3MINIY€EThCS y BCIX CHIBBIAHOIIEHHSIX 3 0€3BOJHUM CIUPTOM, JILOJSHOIO OLITOBOIO
KHCIIOTOIO, €TEPOM, XJIOPOPOPMOM 1 METAHOJIOM; BUIBHO PO3UHUHSAETHCS B €TUIIOBOMY criupTi (95%)
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1 metposieitHoMy etepi (1:1); mpakTMUHO HEPO3YMHHA Y BOJII Ta MiHEPATBHUX OJisX. € CTaOLIBHOIO
PEeUOBHHOIO, He Tporipkae. Junamiuna B a3kicTh ipu 20°C - 1000 mITaxc, mpu 40°C - 200 mITaxc.

VY ¢apmanii HalfyacTillie BUKOPUCTOBYETHCS B Kpemax 1 Masax y KoHueHTpauii 5-12,4% sk
CKJIaJJOBa PEUYOBHMHA 1 PO3YMHHUK i Oaratbox ADI (y nepMaTojOriyHuMX Massx, CIHUPTOBUX
piauHax, JIHIMEHTaX, €JacCTUYHOMY KOJIOJii, Ma3i BiJi OOMOPOKEHHsI) Ta B/M 1H €KIIiH, a TaAKOX 5K
IacTUGiKaTop HpU BHUPOOHMIITBI TAaOJNETOK 1 Kamcyda. Y XapuoBiif NpPOMHCIOBOCTI — JUis
00poOJIeHHs MOBEPXHI CUPIB 3 METOIO 3amo0iraHHs TUTICHSBI, MPOCOYCHHS MaKyBaJIbHOTO Marepy.
Jlo mosiBU SIKICHUX MiHEpaJbHUX, a 3r0JIOM CHHTETUYHHX OJIUB, PUIIMHOBA OJIis Oyia HAWKpalum
MacTHJIOM JUJIsl aBlalliiHUX ABWUTYHIB Ta 1HIIMX MEXaHi3MiB, IO MPAIIOIOTh Y CKIAJHUX yMOBaX.
Bxomute 10 cknaay 6araTb0X KOCMETHYHHX IpenapariB. Y 3B’s3Ky 31 CBOIMU XapaKTEPUCTHKAMH,
MIrMEHTHI NTaCTH Ha OCHOBI PUIIMHOBOI OJIii MAarOTh OUIBITY CTIMKICTh 10 CEIMMEHTAIlil, a TPOIYKT
CTIMKUI 0 BIUTMBY BUCOKUX TEMIIEPATYP.

BucnoBok. Po3poGiieHa meroauka JOCHIIKEHHS IHPOIECY HAATOHKOTO MOJPIOHEHHS Y
OicepHOMY MIIMHI J103BOJISIE:

1. BU3HaunTH BIUIMB Yacy Ha CMOXUBAHY MOTYXHICTh;

2. BU3HauuTH BIUTMB Yacy Ha TEMIIEPATyPy CUCTEMU «OiCep-TIPOTYKT;

3. BuszHauuTtu xoua 6 npuOIM3HO CKIJILKH C€HEPTrii PO3CIIOETHCS,

4. BukoHatu aHaiiz poOoTH oOJamHAHHA Ui HAJTOHKOTO IMOJAPIOHEHHS, BH3HAYUTH HOTO
repeBard 1 HEIOJIIKK, BUOpaTH palioHAJbHUK BHJ OOJIAJIHAHHS B 3aJICKHOCTI BIJ TEXHIYHOTO
3aBJaHHs, BUOpATH palliOHAJIbHI PEKUMHU pOOOTH 00JIaHAHHS.
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CHEMICAL COMPOSITION OF PHYSALIS LEAVES AND THE OBTAINING OF
EXTRACTS RICH IN BIOACTIVE COMPOUNDS INTENDED FOR MEDICINE AND
COSMETICS

Introduction. The aim of research is to characterize the chemical composition of physalis
leaves and the obtaining of extracts rich in bioactive compounds intended for medical and cosmetic
applications.

Materials and methods. Extraction of dried physalis leaves was carried out under the
following conditions: hydromodule — 1:10 (w/v), solvents — 95, 70, 50 and 30 vol.% ethanol,
temperature — 20, 40and 60°C, and duration — 1, 3 and 5 h. The content of polyphenols, flavonoids
and triterpenes in the leaves and in the obtained extracts was determined by HPLC.

Results and discussion. The analyzed physalis leaves from variety Plovdiv and from the bio-
farm were with 8.32% and 8.79% moisture, respectively. The plant materials contained 9.62% and
10.58% tannins, respectively. Extract color varied by solvent concentration: yellow-orange (with
30% ethanol), yellow-brown (50% ethanol), green-brown (70% ethanol), and brown (95% ethanol).
The experimental data and the derived equations showed that the two main factors — temperature
and duration, had a strong influence on the content of extracted tannins. The optimal conditions of
the process were: 5-hour extraction at a temperature of 60 °C, with 30 and 50% ethanol for the
leaves from Plovdiv genotype, and with 50 and 70% ethanol — for the bio-farm genotype. Twelve
phenolic acids were identified in the leaves and extracts from Plovdiv genotype and 10 — in those
from the bio-farm genotype. Rutin was the dominant flavonoid in the leaves and extracts from both
genotypes. The major triterpene in the leaves and in the extracts was oleanolic acid, followed by
betulin.

The extracts from physalis leaves are rich in bioactive substances (phenolic acids, flavonoids
and triterpenes), and have the prospective for possible application in medicinal and cosmetic
products.

To the best of our knowledge, data achieved by this study provide for the first time the
optimal conditions for the extraction procedure of Physalis peruviana L. leaves, as well as
information about the content of certain biologically active components in the leaves and in the
obtained extracts. These are the first results reported about physalis genotypes grown in Bulgaria.
The extracts contained phenolic acids, flavonoids and triterpenes, and have the prospective for
possible application in different medicinal and cosmetic products, but additional investigations are
undoubtedly required.

Conclusions. This study provides for the first time data about the optimal conditions for the
extraction of Physalis peruviana leaves, as well as information about the content of certain
biologically active components in the leaves and in the obtained extracts. These are the first results
reported about physalis genotypes grown in Bulgaria.
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EVOLUTION OF TOTAL CAROTENOID CONTENT IN FOOD PRODUCTS ENRICHED
WITH ROSEHIP (ROSA CANINA) POWDER

Introduction.There is an increased interest for sources of natural antioxidants such as
carotenoids in order to enrich food products to increase the product shelf life. The rosehip (Rosa
Canina) berries are natural concentrate of vitamins (C, P, B1, B2, E, K), carotenoids, folic acid,
volatile oil, etc. The aim of this study is to evaluate the total carotenoid content during storage of
functional food products enriched with rosehip powder.

Materials and Methods.Rosehip berries (Rosa Canina) were harvested in the central area of
Republic of Moldova, in 2018. The rosehip berries were air dried, then grounded and sieved. In
order to determine the total carotenoid content a lipophilic extraction was performed. The
extractions were carried out in deodorized refined sunflower oil (1 g vegetal material extracted in
15 ml of oil). The extractions were performed using stirring technique at 45°C temperature regimes.
Before decanting, the extracts were centrifuged at 5000 rpm for 10 min. For the determination of
the content of carotenoids, was measured the absorbance at wavelengths of 663 nm for chlorophyll
a, 647 nm for chlorophyll b, 470 nm for B-carotene, 448 nm for lycopene and 452 nm for
zeaxanthin [1], to 10 ml of extract versus the deodorized refined oil (blank).

Results and discussion.The main carotenoids are lycopene and B-carotene, which have bio-
medicinal and nutraceutical benefits. Rosehips are widely spread in Moldova which can motivate its
use in food industry. Total carotenoid content was determinated by UV-Vis spectrophotometric
method. Results showed that the rosehip extract had the content of chlorophyll a 0,68 +£0,01 mg/L
and chlorophyll B 1,39+0,02 mg/L, B-carotenel7,18+ 0,01 mg/L, lycopene 18,13+0,03 mg/L and
zeaxanthin 18,02+0,02 mg/L. Rosehip extracts were stored for 3 months at +4 °C. According to
bibliographic sources, the content of carotenoids decreases up to 40% if samples are stored in a
refrigerator (+4 °C) [2]. Results showed that the rosehip extract the content of chlorophyll a 0,59
+0,01 mg/L and chlorophyll $ 1,22+0,02 mg/L, B-carotene 15,09+ 0,01 mg/L, lycopene 16,05+0,03
mg/L. and zeaxanthin 15,83+0,02 mg/L. The results of this study showed that storage terms and
conditions affect carotenoid content in extracts and that the nutritional value depends on the storage
time.

Conclusions.Therefore, evaluating the carotenoids content of functional products enriched with
rosehip powder we can conclude that there is a high possibility to motivate the continuous use of
this compounds in the production of functional food products. Also there are possibilities to replace
synthetic additives with natural ones to offer to consumers high quality and safe for consumption
food products.
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CATTLE PRODUDTION AND BOVINE MEAT MARKET FUNCTIONING:
THE LITHUANIAN CASE

Introduction. Over the last decades, the Common Agricultural Policy of the European Union (EU)
survived drastic reforms that resulted in structural changes of the EU agricultural system. One of the most
important evolution-driving aspects was the switch from coupled to decoupled direct payments. Academics
argued that this reform could reduce the attractiveness of livestock farms and predicted farmers’ exit from
livestock production (Sahrbacher, 2012; Kazukauskas et al., 2013), while field crop farms supposed to
increase their size (Rizov and Mathijs, 2003; Douarin and Latruffe, 2011; Sahrbacher, 2012). Another
important factor was stressed in the study conducted by Neuenfeldt et al. (2018), academics argued that
agricultural prices explained 14.0% of farm changes in EU agricultural system. The dramatic growth of input
prices and decreasing gap between input and output prices was particularly important in new Member States
that were often characterized by lower efficiency and polarized farm structures with high number of small
farms. This paper has two-fold aim. First, the analysis of changes in cattle production in EU-28 and
Lithuania is conducted. Second, the price transmission along the Lithuanian bovine meat supply chain is
investigated. The study contributes to the debate about the role of supply chain functioning in the
development of the particular agricultural sector.

Data and Methods. The study covers the period from 2010 to 2017 and applies methods of comparative
analysis, the Augmented Dickey-Fuller (ADF) test (Dickey and Fuller, 1979), the Johansen co-integration
test (Johansen 1991; Johansen 1995), and the Granger causality test (Granger, 1969). The analysis of
changes relies on Eurostat data, while the price transmission analysis is based on the average retail price of
ham with bones and average prices of carcass meat collected on weekly basis by the SE ‘Agricultural
Information and Rural Business Centre’.

Results. According to Eurostat, the largest share of live bovine animals (about 85.0%) is located in
Members States that joined the EU before 2004 (Table 1). During the period 2010-2017, moderate annual
changes of the animal population in EU-28 are observed; however, the situation remains stable and even a
slight increase in population is documented. Dairy cows account for slightly above % of the life bovine
animal population. It should be noted that more than % of animals are situated in EU-15. The indicator of
bovine meat slaughtering in slaughterhouses shows a growth trend in EU-28, while in EU-15 the situation is
not changing, i.e. the increased amount of the bovine meat has the origin of Member States that joined the
EU post 2003.

Table 1. The changes of cattle production indicators in the EU and Lithuania in 2010-2017

2010 2011 2012 2013 2014 2015 2016 2017 | 2017/

2010,
%

EU-28 87831.5 | 87054.2 | 87297.0 | 87734.4 | 88405.6 | 89138.3 | 89134.2 | 88818.8 | 101.1

EU-15 74898.5 | 74144.9 | 74327.2 | 74598.8 | 75066.5 | 75680.6 | 75541.0 | 75197.5 | 100.4

Live bovine
animals

Lithuania 748.0 752.4 729.2 713.5 736.6 722.6 694.8 676.9 | 90.5

(thou animals)

EU-28 23313.9 | 23052.7 | 23192.9 | 23468.0 | 23558.6 | 23593.7 | 23524.8 | 23310.8 | 100.0

EU-15 17552.5 | 17409.3 | 17702.9 | 18029.5 | 18176.1 | 18376.7 | 18363.7 | 18188.8 | 103.6

Dairy cows
(thou
animals)

Lithuania 359.8 349.5 331.0 315.7 314.0 300.5 285.8 2728 | 75.8
EU-28 : ©| 75795 | 7268.0 .| 7585.2 | 7800.0 | 7802.8

EU-15 : i | 6923.6 | 6651.6 ©| 6807.6 | 6968.4 | 6920.9

Bovine
meat
slaughtering
(thou t)

Lithuania 42.7 41.1 40.0 36.8 39.3 44.1 42.3 409 | 958

Source: Eurostat (2019-08-27), own calculations.
Nevertheless, the development of cattle production in Lithuania differs significantly. Over the period from
2010 to 2017, the number of live bovine animals decreased and the shrinking of dairy sector is dramatic. In
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2017, the number of cattle farms was equal to 45.5% of their 2009 level, while the average farm size was
growing. The population of dairy cows reduced by 4 due to unfavorable milk purchase prices and decreasing
gap between production costs and income on farm. Lithuanian farmers switched to other farming types or
meat production. Over the investigated period, the population of purebred animals increased significantly,
however, in 2017, crossbreds accounted for 76.6% (Lietuvos..., 2018).

The study of the vertical price transmission has a particular focus on the functioning of the Lithuanian
bovine meat supply chain. Market efficiency and its possible influence on the development of meat
production and the contribution to the shrinking of cattle population in Lithuania are explored.

Results of ADF test show that producer and retailer prices become stationary in first difference. The
Johansen test without deterministic trend also confirms that producer and retailer prices in first difference
have one valid co-integrated equation. According to results, the hypothesis that ‘“Time series have no co-
integrated equations’ could be rejected at 1.0% significance level. The Trace test shows that the critical value
(0.05) accounts for 12.32, while Eigenvalue is 0.04 and Trace statistic is 16.41. The results of Maximum
Eigenvalue test go in lines with Trace test. The critical value (0.05) is 11.22, while Max-Eigen statistic
corresponds to 16.38 and Eigenvalue — 0.04. Both tests confirm that the hypothesis that ‘Time series have at
most one co-integrated equation’ cannot be rejected at 5.0% significance level. Thus, it could be concluded
that producer and retailer prices are co-integrated and have similar movement in the long run.

The results of the Granger causality test with two lags are provided in Table 2. In Lithuanian bovine meat
market the two-way causality direction is violated and producer prices Granger cause retailer prices in the
short run. Thus, the situation is more favorable for farmers.

Table 2. The results of the pairwise Granger causality test for the Lithuanian bovine meat supply
chain

Null Hypothesis: F-Statistic Prob.
LPRODUCER does not Granger Cause LRETAIL 7.53 0.00
LRETAIL does not Granger Cause LPRODUCER 2.64 0.07

Source: own calculations.

Conclusions. The cattle and dairy production of the EU market is mainly represented by EU-15 countries
that have the highest share of animal population. During the investigated period, the situation in EU-28
remained almost stable, while in EU-15 a slight growth was observed.

However, in Lithuania the dramatic decrease of cattle and dairy production is reported. The changes in
dairy sector show that farmers are switching to other farming types or meat production. The results of
vertical price transmission tests demonstrate that bovine meat supply chain has co-integration between
producer and retailer prices in the long run, while the Granger causality test shows that in the short run meat
producers lead price on the meat market.
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CUCUMBER PRODUCTION AND MARKET FUNCTIONING: THE LITHUANIAN CASE
Introduction

According to Eurostat, in 2017, only 44.7% of the population in Lithuania consumed vegetables daily,
while the average daily consumption in the EUaccounted for 63.5%. Lower consumption levels were
recorded only in Latvia, Romania, and Hungary. Eurostat survey shows that the Lithuanian vegetable market
has a good potential for consumption growth; however, the increase in consumption is possible only in case
of behaviour changes and movement towards healthier diet. The paper contributes to the academic discourse
on vegetable market functioning adding the case of cucumbers. In Lithuania, this vegetable is often included
in a daily ration and the harvested area of cucumbers substantially exceeds the area of tomatoes. This paper
has two complementary objectives. First, the study aims to analyse thechanges in main production indicators
in the EU. Second, the paperinvestigates the functioning of the cucumber supply chain in Lithuania.
Materials and Methods

The analysis of changes in cucumber production in the EU and Lithuania relies on data collected on August
27, 2019, from online databases of Eurostat and Statistics Lithuania. The study of price transmission is based
on weekly cucumber prices from the SE ‘Agricultural Information and Rural Business Centre’. The price on
farm level is calculated as the average value of minimum and maximum prices on farm, while the average
retail price is available. The studyfocuses on the period from 2010 to 2017.

The study on changes in cucumber production applies methods of comparative analysis and graphical
representation, while the functioning of the Lithuanian cucumber supply chain is investigated applying
econometric techniques (the Augmented Dickey-Fuller test (Dickey and Fuller, 1979); the Granger causality
test (Granger, 1969);the momentum threshold autoregressive model (Enders and Siklos, 2001)) and using
logged price values.

Results

Over the period 2010-2017, in EU-28, the harvested area of cucumbers dropped from 36.4 to 31.9 thou ha,
while production increased from 2095.8 to 2297.8 thou t. Statistics show that yield situation has improved
and Europeans on average harvested more cucumbers from the same plot. Climate conditions, level of
production development, and characteristics of agricultural system of individual Member States had an
impact on the harvest situation.
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Figure 1 - Cucumber production and area indicators by Member States in 2010 and 2017
Source: Eurostat database (2019-08-27)

Figure 1 demonstrates that the harvested areas reduced in threelargest producing countries: Poland, Spain,
and Romania. However, the harvested production reduced only in Spain. It should be noted that, during
2010-2017, in Spain, the area under glass or high accessible cover dropped from 7.2 to 6.8 thou ha, while in
Poland and Romania this area enlarged.

In 2017, Lithuania was the seventh largest cucumber producer by area; however, the harvested production
was low and the country was only sixteenth on the EU-28 list. According to Statistics Lithuania, the
cucumber production area dropped from 1.6 to 1.2 thou haover the investigated period. During the period
from 2010 to 2017, cucumber indoor production demonstrated a small increase. In 2017, 49.82% of
cucumbers were planted under glass or high accessible cover. This feature of Lithuanian cucumber
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production is one of the important explaining low yields. A significant gap is observable comparing average
yield and average outdoor yield. The modest share of agricultural companies and enterprises demonstrated
higher average yields than farmer and family farms, because they were able to invest in glasshouse
cultivation and scientific innovations. However, the dominant share of cucumbers was grown on farmer and
family farms.

The investigation of the Lithuanian cucumber supply chain’s efficiency allows considering if price
transmission issues could be a serious factor forcing farmers to switch from cucumber production for the
local market to other alternatives. First, the results of the Augmented Dickey-Fuller test are explored. Test
confirms that cucumber prices of producer and retailer become stationary at 1.0% level of significance under
conditions of exogenous constant or trend specification including only intercept. Thus, other econometric
tests for stationary variables can be applied.

The pairwise Granger causality test with two lags does not allow rejecting the first null hypothesis that
‘Cucumber producer prices do not Granger cause cucumber retail prices’. F-statistic is equal to 93.2, and the
result is significant at 1.0% significance level. Hence, the cucumber price is moving from producer to
retailer. The second null hypothesis that ‘Cucumber retail prices do not Granger cause cucumber producer
prices’ can be rejected, because F-statistic is equal to 0.7, and the result does not pas the significance level of
5.0%. As a result, the test provides the evidence of the abnormal one-way price movement direction and
confirms the pricing leadership of producer in the short run.

The momentum threshold autoregressive model tests two null hypotheses. The first null hypothesis tests for
the presence of the co-integration between cucumber producer and retailer prices. The Lithuanian case shows
that cucumber producer and retailer prices are co-integrated in the long run. The second null hypothesis tests
for the presence or absence of symmetry among the supply chain of cucumbers. The Lithuanian case does
not confirm symmetric price behaviour, and the results witness in favour of inefficient functioning of the
supply chain, because negative shocks on Lithuanian cucumber market are passed more intensively than
positive one.

Conclusions

During the period 2010-2017, indicators of cucumber production in EU-28 demonstrate the shrinking of
the harvested area, but the amount of the harvested production grows. Although in individual Member States
this business depends on climate, farming structure, industry development level and other important factors,
the average yield in EU-28 is growing.

In Lithuania, cucumber production area and harvested production indicators decreased, however, average
yields has improved. Nevertheless, most of the producers are not able to invest in infrastructure allowing to
increase yields remarkably. The investigation of cucumber supply chain provides an evidence of inefficient
behaviour. According to results, producer lead prices in the short run, while the transmission of prices along
cucumber supply chain is asymmetric.
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ABTOMATH30BAHA CUCTEMA B3A€EMO3B’J13AHOI'O POBACTHOT'O
KEPYBAHHA JJIA NNIIBUITEHHSA HAJJIMHOCTI BAJIOITPOBOAY
TYPBOATI'PETATA HA HNIJIIIPUEMCTBAX XAPYOBOI TPOMUCJIOBOCTI

Beryn i aktyanbHicTh TeMH. B pesynbrarti aii 30ypeHb 3 00Ky €J1eKTpOeHepreTHYHOT CUCTEMU
(EEC) 1 B3aemopmii typ6oarperata (TA) 3 EEC, y BamompoBoai TA BHHUKaIOTh MeXaHiuHI
KPYTWJIbHI KOJMBAHHS, SIKI OOYMOBIIIOIOTh HAaKONMHWYEHHS BTOMHOI IOLIKOJKYBAHOCTI MaTepiaily
BatonpoBoay TA, CyTTeBO 3MeHIIYIOTh pecypc TA, 3HWXKYIOTh HAAIWHICTh 1 NPHU3BOIATH IO
Tepea9acHoro BUBOLY HOTro 3 ekcrutyaranii [1].

Jlyist TaciHHS HU3bKOYACTOTHUX €JIEKTPOMEXaHIYHUX KOJIMBAHb 1 3a0e3MmeueHHs CTIKOoi poOoTH
B €JIEKTpOeHepreTHuHii cuctemMi TA OCHAIlylOTbCA CHUCTEMaMU KEpyBaHHs CTpyMy 30y/KEHHs
reaepatopa (AP3) ta wacrotu obepranns Typoinu (APYO). Li cucremu KepyBaHHS SIK MPABUIIO
MIPOEKTYIOTHCS Y BUTIISAI OKPEMUX HE3aJICKHUX TIJICUCTEM 1 He 3aBXIU 3a0e31edyioTh e(heKTUBHE
nemrndyBaHHS KPYTHJIbHMX KOJMBaHb. Binomi BUMaJIKW, KOJM IEBHI MapaMeTpu HajlaroHKeHHs
AP3 ta APYO 6ynu npyuuHOIO 30YKEHHS KPYTUIBHUX KOJUBaHb y Banonposoai TA [3].

Opniero 3 TPUYMH 3HWKEHHS SKOCTI KEpyBaHHS 4YacTOTOK OOepTaHHsS 1 HESKICHOTO
neMryBaHHS KPYTHJIBHUX KOJHMBaHb BanonpoBoay TA € Te, 0 CUCTEeMH KepyBaHHs TypOiHOIO i
CUHXPOHHUM T€HEPAaTOPOM, MAIOYH CIIJIbHI BXiJHI KEpyBaJbHI CUTHAJIM, HE TIIBKU MPOEKTYIOTHCA,
a W HaIaroJKyrThcst okpemo. IIpobrmema koopauHaiiii podotn APUYO ta AP3 BupimyBaacs,
HanpuKiIaz, B [4] 1UISXOM CTBOPEHHS METOAMKH Y3TOKEHOTO HAIArODKEHHS LHMX PETYISTOPIB.
OpnHak, TakMi MiAX11 HE 3MIHIOIOUH CTPYKTYPY PEryJATOpiB, HE J03BOJIE€ OTPUMATH MPUHIUIIOBO
HOBMX BJIACTUBOCTEH KepyBaHHsA. B [2] aBTopamMy 3anmpONOHOBaHMI HOBHMI BapiaHT BHpIiIIEHHS
npobiiemu koopauHanii ynkuionyBarnas AP3 Ta APYO 3a J0moMOror 3acTOCyBaHHS
J0JaTKOBOT'O B3a€EMO3B’513aHOT0 podacTHOro peryisTopa. CHHTE3 IIbOI0 PEryisaTopa IpOBOJUBCS 13
BUKOPUCTaHHAM METOJIIB POOACTHOTO KEpyBaHHs, BPaxOBYIOUM Ty oOCTaBHHY, 10 pobdora TA B
eHeprocucTeMi BiJIOyBa€eThCs B YMOBAaX HEBHM3HAUYE€HOCTI, 00yMOBIEHOI 3MiHOIO mapamerpiB TA B
PI3HUX pexuMax Horo poOOTH.

BripoBajkeHHsT 1IbOTO perynsitopa HOTpedye po3poOKHM KOMIUIEKCY CYNYTHIX TEXHIYHUX
pillieHb, Kl MOXHa peayli3yBaTH IUIIXOM CTBOPEHHS BIJINOBIAHOI aBTOMATH30BAHOI CHCTEMHU
kepyBaHHs (ACK) TA, no ckmany sikoi BiH yBiige. Takum 4YMHOM, MeTOI 1i€i pobOTH €
BU3HaueHHs1 (yHKuid, po3pobka crpykrypu ACK TA Ha npuHnMmax B3a€EMO3B’SI3aHOCTI Ta
po6acTHOCTI, OCHOBHUM MPU3HAUYEHHSM SIKOi € 3a0e3MeUeHHs IKICHOTO AeMII(pyBaHHS KPYTHUIIbHUX 1
HU3bKOYACTOTHHUX EJIEKTPOMEXaHIYHUX KOJIMBaHb BAIOMPOBOAY TA B yMOBaX HEBH3HAUEHOCTI IS
3MEHIIIEHHS HAKOMTMYEHHs] BTOMHOI MOILIKO/KYBAHOCTI MaTepiainy BanonpoBoy TA i1 3a0e3neueHHs
HOT0 JI0BrOBIYHOCTI.

Marepianm Ta Mmeroau. J[ng BuUpIlIEHHS IOCTAaBICHMX 3aBJaHb B paMKax pO3pOOKH
aBTOMATH30BaHOI cUcTeMHU KepyBaHHs TA aBTOpaMu BUKOPHUCTaHI METOAM CUCTEMHOIO aHaizy. B
pe3yiabTaTi MPOBEJCHOIO CUCTEMHOTO aHalli3y BUSBIEHO (aKTOPH, sIKI BIUIMBAIOTh Ha KPYTHIIbHI
KOJIMBaHHS Ta JOBFOBIYHICTH BAJIOTIPOBOJTY, iX B3a€MHUH 3B'A30K.

CucteMHHI aHaJi3 MpOIECIB KepyBaHHS TypOoarperarom J03BOJIMB PO3POOUTH MIAXOIU JI0
noOy/I0BM aBTOMAaTU30BaHOI cucTteMu KepyBaHHS TA, ska 3a0e3neunTh CTPYKTYpH3aliio 1
LUTICHICTB MPOLIECY KEPYBaHHS Ta Y3rOPKEHHS poOOTH OKpeMHUX i1 miJICUCTeM 1 PyHKITiH.

PesyabTaTn Ta 00ropopennsi. OyHKIIi KepyBaHHS OKPEMHMH CKJIaJ0BUMU TA B iICHYIOUHX
cucreMax MpHiiMae Ha ceOe aBTOMAaTHM30BaHAa CHCTEMa YIPABIIHHS TEXHOJOTIYHUM MPOIECOM
eneprooioka (ACY TII EH), no cknany sikoro Bxoauth TA [9]. Ilpu usomy cknanosi TA, Typ6ina
Ta TypOOT€HEepaTop, BHUCTYMAIOTh SK OKpEeMi HE3B’s3aHI 00 €KTHM KepyBaHHS 3 aBTOHOMHHMH
aBTOMaTUYHUMM CHCTEMaMU KEpyBaHHS, KepyBaJbHI CHUTHAIM JI0 SKHX TE€HEPYIOThCA
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oesnocepenapo 3 ACY TII EH. Jlorika ympasninuaa TypOinu (T) ta TypOorenepatopa (TT)
noeauyetbes Ha piBHI ACY TIT EH 3 meToro peanizariii TaKMX KOMIICKCHUX 337124 YIPaBIiHHSA, SKi
MOTpeOYIOTh y4YacTl BCIX CKJIAJIOBUX €HEproOioKa, siK, HAMpUKJIaA, MyCK Ta 3yMUHEHHS TOIIO. AJe
ICHYIOTh 3a/1a4l YIpaBJIiHHS, K BITHOCATHCS TIIBKU 10 migcucreM TA, siki MOXHa 00’€IHATH Ha
OKpeMOMY piBHI iepapxii cuctemMu kepyBaHHsA. OjHa 3 TakMX 3a/Jad — KEpyBaHHS HAIHHICTIO
BajionpoBoay TA, ofHa YaCTHHA SKOTO BIIHOCUTHCS JI0 TYpOiHH, a iHIIa — 70 TypOoreHepaTopa.

Jns  BupilmieHHS 3rajJaHoi 3a7adyl MPOMOHYETHCS CTBOPUTH AaBTOMATHU30BaHy CHUCTEMY
B3a€MO3B’s13aHOrO0 pobacTHOro ympaeniHHsa TypOoarperatom (ACK PB TA) 3 dyHkIieo
MOHITOPHHTY TOIIKO)KYBaHOCTI MaTepiany BayonpoBoay TA, B cknan sikoi Bxoautb ACP TA 3
aBTOMATUYHUM B3a€MO3B’s13aHUM peryisTopom (ABPP).

Binokpemumo ¢ynkiii, ski Bukonye ACK PB TA: pobacTHe B3aemMo3B’si3aHE YIPaBIIiHHS
4acToTOI0 o0epTaHHs BanonpoBogy TA; MOHITOPMHI BTOMHOI MOIIKOJKYBAHOCTI MaTepiary
BAJIONPOBO/TY; YIPaBIiHHSI POOOTOIO CIIEIIAIBHOTO OOJIaJIHAHHS, TOB’SI3aHOTO 13 JeMIyBaHHAM
KPYTWJIBHUX KOJIMBaHb BajonpoBoay TA: mpUCTpOiB /Ui KOMIIEHCAI] KPyTHIBHUX KOJIHMBAHb, SKi
3laTHI CTBOPIOBATH JIOJAATKOBUM KpYyTHWJIBHUH MoMeHT. IlepemiueHi ¢yHKIIT NpONMOHYEThCS
peayizyBaT 3a JIOTIOMOTOI0 BIAMOBIMHUX (YHKI[IOHATBHUX TMIJACHCTEM: IiJICKCTEMAa POOACTHOTO
B3a€MO3B’S3aHOT0 KepyBaHHS BajonpoBonay TA; migcuctema ineHTudikamii momeni o0’ekta
KepyBaHHS; MiJCHCTEeMa aBTOMAaTHYHOTO KEPYBaHHS KPYTWJIBHHMHU KOJMBAaHHSIMH BaJIOTIPOBOAY
TA; migcucremMa MOHITOPUHTY cTaHy BasonpoBoay TA; mimcuctema igeHTH]IKAIli MeXaHIYHUX
napameTpiB BasionpoBoay TA.

OynkuionansHy cTpykrypy ACK PB TA Bino6paxeno Ha cxemi puc. 1. Sk BuaHo 3 puc. 1,
MiCUCTEMH OTPUMYIOTH JIaHI 3 CHUCTeMH OOpOOKMIAHMX JaBadviB, sKa B peaJbHOMY dYaci
CTaTUCTUYHO 00poOisie faHi, TOTyOYuM 1IX 10 po3paxyHkiB. Ilizcucrema pobactHOTO
B3a€MO3B’s3aHOTO KepyBaHHA TA Hajcuiae kepyBaibHi curHaium Ha ABPP, sxuii yepe3 oxpemi
kaHanu kepyBaHHS APYO ta AP3 gie Ha iX BUKOHABYI MEXaHI3MU TH PETyJIOBallbHI OpraHU.
[lepenanaromkyBanns ABPP mosxe 37iiicHIOBaTHCS 3 aBTOMaTH30BaHOTO pobouoro micis (APM)
aucreTryepa eHeproOJoKy, SKHM IOCHIIae BIANOBIAHY KOMAaHIy Ha MiJCUCTEMY poOAacTHOTO
B3a€MO3B’SI3aHOTO  KEPYBaHHs, sKa 3allyCKa€ IEePEHATaro/KeHHS, BHKOPHCTOBYIOUHM JIaHi
nigcucremu ineHtudikanii o6’ekra kepyBaHHs. Iligcucrema ineHTHdikaiii 00’e€kTa KepyBaHHS
BUKOPHCTOBYE B CBOIH p0OOOTI anropuT™ ieHTH}iKaIil MaTpruyHOi nepeaaBanbHoi QyHKIIT 00’ €kTa
KepyBaHHs, 3alpONOHOBaHUi aBTopamu B [6].

OpnHa 3 OCHOBHMX 3aJlad IIJICHCTEMH MOHITOPHHTY CTaHy BaJIONPONOBOAY — OLIHIOBATH
novatkoBe 3HaueHHs mapamerpa I1 [/], mo € MipOMOIOIKOIKEHHS MaTepiady BalOIpPOBOLY,
pPO3paxoByBaTH MOTO B PEXUMI peaibHOTO yacy Ta Hajacuiatd Ha APM nucneruepa eHeproOIoKy
iHpopMallio Ipo HOro NOTOYHHUM CTaH Ta NMEPEBUILEHHS KPUTHYHOTO piBHA. B poboTi migcucrema
MOHITOPUHTY BUKOPHCTOBYE JlaHI MIJICUCTEMHM 1AEHTU(]IKalii MEXaHIYHMX IapameTpiB
Banonposoay TA [9]. Ha ocHOBi JaHMX MOHITOPUHTY CTaHy BaJIOIPOBOAY i imeHTH}ikaii
nmapaMeTpiB JAUCIETYEp 32 BCTAHOBJICHUMH IPOLEAYpaMH BHPINIyE MUTAHHS PO BUBEICHHS TA B
PEMOHT, KOHTPOJIIOE CTaH MepexiHuX mporecis B TA.

[TizcucTemMa aBTOMaTUYHOTO KEPYBaHHS KPYTHIBHUMHU KOJIHBAHHSIMH BalonpoBoay TA Takox
3MIACHIOE KEpPYBaHHA CHEI[ialbHUMU TPHUCTPOSIMU Ui JeMI(yBaHHS KPYTHIBHUX KOJHBaHb
Banonpoeoay [8], fki 3a paxyHOK CBO€i KOHCTPYKIi MOMyTh CTBOPIOBATH JOJaTKOBHI
KPYTUJIbHUN MOMEHT B IIEBHIH AUISHI BaJOIPOBOAY.

BucHoOBOK.3anmporoHOBaHO BUPIIICHHS 3a/adi 3a0e3MedYeHHs] JOBIOBIUHOCTI Ta HAaJIHHOCTI
podotn TA y pI3HOMaHITHHX NEPEeXiJHUX IMpolecax B EHEProcUCTeMl NUIIXOM CTBOPEHHS
aBTOMAaTH30BaHOI CUCTEMH pOOACTHOTO B3a€EMO3B’S3aHOTO KepyBaHHs TypOoarperatom 3 (yHKIIi€0
KOHTpoto ctany BaonpoBoay TA. Pospooka ACK PB TA momnsrae B opranizaiiii 6aratopiBHeBOi
CHCTEMH KEpYBaHHsS 3 ypaxyBaHHSIM B3aeMHOro BIUIMBY mifgcucreM AP3 renepatopa ta APUO
TypOiHU, BHUKOPUCTaHHI JIOKAJIbHUX Ta IIEHTPaJi30BaHUX CHCTEM KepyBaHHA 1 3ale3neuye
MOKpAIIeHHsT AeMI(YBAIbHUX XapakTepUCTUK TypOoarperata B yMOBaxX HEBU3HAU€HOCTI NpHU
30ypeHHSX PeXUMY EIEKTPUYHOI MEPEXi LUISIXOM BUKOPUCTAaHHS POOACTHHUX METOIB KEepYBaHHS,
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nporenyp imeHTudikamii mapaMeTpiB, MOHITOPHHTY CTaHY BaJlOMPOBOJAY 3 BUKOPUCTAHHSIM
3alpONOHOBAHKUX METOJMK OLIHIOBAHHS MOIIKO/KYBAHOCTI HOro Marepiany.

________________________________________________________________________________________
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Pucynox 1 - ®ynknionanbHa crpykrypa ACK PB TA
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BIOI'A3 3 OCAY CTAHIII OUYMIIIEHHA KOMYHAJIBHAX CTIYHUX BO/]

OcranHiM 9acoM HaHOUTHII (heKTUBHUM € peati3allisi eHEPreTHUHHX MPOCKTIB 10 BUPOOHHIITBY Oiora3y Ha
CTAHITISIX OYMITICHHS CTIYHHMX BOJT HAMKPYITHIITIAX MICT.

Texuonorist BUpoOHMITTBA Oiorasy, MOPIBHSHO 31 3BATMIIAMH TBEPAMX IOOYTOBUX BIIXOIB JIyXKe
Binpi3HsETHCS. [ Iporiec BUPOOHHITTBA € KOHTPOILOBAHHUM 1 TIepeOOpIT IMTiIrae TOH OCal, 0 YTBOPIOETHCS B IAHUIA
Yac Ha CTaHII]i.

KriMaTruHi yMOBH HE BIUTMBAIOTH HAa PO3MIIIICHHS JAHOTO PECYPCY, KM € TIOBHICTIO aHTPOIIOTCHHHM.
Ipote TemriepaTypHi yMOBH 3HAYHO BIUIMBAFOTH HA TPOLIEC BUPOOHMIITBA Olorasy. Tak, y paifoHax 3 CypoBUMH
3UMOBUMH TeMIIepaTypaMy, TIPOSKTH Ha OCHOBI JIAHOTO BHy OlOTa30BHX KOMIUIGKCIB HE € peHTa0ebHIMH, 00
HEoOX1JTHO TTIOCHITIOBATH 130JSIITIEO PEAKTOPY, B SIKOMY IJie TeHepaltist MeTaHy. TakoX y II-0My BHITAIKY BCS TETIIOBA
eHepris Oyyie WTH Ha T ITPUMAaHHS TIOCTIHHOI TeMIIepaTypH Y PEaKTopy, 00 GakTepii, 110 MPOTYKYIOTh METaH, € TyXKe
BPA3TMBUAMH JI0 3MiH TeMIIepaTypy (HaBiTh HE3HAYHHX).

Crtip BiIBHAYMTH, 1110 3 TPOCTOPOBOI TOUKHM 30pY JTAHHI B O10ra30BUX KOMITIEKCIB JIOMUTHHO CITOKMBATH
Ha MICITi BHACITIZIOK TOTO, IO CaMi CTaHITi OUMIIIEHHSI CTIYHMX BOJT € 3HAYHIMH CTIOYKIBAYaMH TEIUIOL Ta EIeKTPAYHOL
€HEpITI.

I IprponoOXOpOHHMIA  aCTIeKT TPOOJIEeMH, OKpIM TIMTAHHS 3MEHIICHHS €MICl TapHUKOBHX Ta3iB (TYyT
€HEpreTHYHI MPOEKTH BIIITPAIOTh, 0€3yMOBHO, TIO3UTUBHY POJIb), TIOPYIITYE TAKOXK MATAHHS YTIITRAL 30pO/HKEHOro
BIJICTOFO CTIYHUX BOJI SIK CUTHCBKOTOCTIONIAPCHKOr0 JI00prBa. Tak, MOYKIMBICTS BUKOPHCTAHHS 30pPOIDKEHOTO OCaty
SIK OPraHivyHOrO JI00pHBA B CUTHCHKOMY TOCTIONIAPCTBI € OJTHAM 3 HAHOUTHII 3HAYHKUX (PAKTOPIB, 110 O0YMOBITIOKOTH
PO3BUTOK BHKOPUCTaHHS TEXHOJION aHAepOOHOro 30pOIDKYBAHHS HA CTAHIISX OYMINCHHS CTiYHMX Box. Ha
npukiaal Opaniri, sIK ofHiel 3 KpaiH 3 PO3BUHEHOIO TaTy33t0 30pOHKYBaHHSI OCAIy CTIYHUX BOJ PO3IISTHEMO
CTPYKTYPY MOBOIDKEHHS 3 OCAZIOM:

50— 60% BUKOPHUCTOBYIOTHCS SIK OpraHIYHE JO0OPHBA,

20— 25% BUBO3SITHCS HA 3BAIMIIIA TBEPIMX TIOOYTOBUX BIIXOJIIB;

15—20% cramoroThCs Ha CMITTECTIATFOBATIHHIX 3aBO/IAX.

Y 2016 porii B CUILCHKOMY TOCIIOAPCTBI BUKOPUCTAHO 66% ocany crivamx Boi, B 2018 p. — 62% 3i
30UTBILIEHHSIM YaCTKH Ocajty, 10 MipIsrae criaieHHto. [ lopiBHsHO 3 gaHumu 3a 2005 pik, TOBOPHTH PO Te, I1I0 YacTKa
ocay, 1110 Oyr1a BUKOpUCTaHa sIK JJOOPHBO, 30UTbiiiack 3 20 10 62% y 2015 potii BiAMOBIIHO, @ 00CSTH OCAIIB, 1110
Oy BiIPaBIICHI Ha CTIATFOBAHHSL, 3MEHIIIITHCK, BITOBITHO, 3 20,2 110 15%.

besnocepenHe >k BUKOPHUCTaHHSI OPraHIYHUX JIOOPYUB HA OCHOBI KOMYHATHHUX BOJ HE € ONTUMATIGHUM
BHACJTZIOK MAJIOTO BMICTY JKMBWIBHUX EJIEMEHTIB, SIKI JI0 TOTO K MAalOTh HU3BKY PYXOMICTb, TOOTO HM3bKY
JIOCTYIHICTh POCTIMHAM. AJie HalOUTHIIT BRXJIMBOIO, HA HAIIl OIS, TIPoOIeMoro, 110 OyJia BUsIBIIEHA TN 4ac
JIOCTTIDKEHHST MOYCUTMBOCTEN BUKOPUCTAHHS OCATy CTIYHUX BOJI SIK OPTaHIYHOTO JIOOPHBA, € BMICT BOKKUX METAIB.
OmHIM 3 OCHOBHUX JDKEPEIT 1HOT0 3a0py/IHEHH € MPOMUCIIOBI CTIYHI BOJH, 1110 HEPIIKO CKUIAIOTHCA JI0 MICBKOL
KaHATI3AIAHOT MEPeKi.

T pyKs1aiom HeCIPOMOXKHOCTI BAKOPUCTAHHS CTIYHUX BOJT Y CUTHCBKOMY IOCTIOZIAPCTBI BHACIIIOK 3HAYHOTO
iX 3a0pyHEHHS MOXKHA BIIBHAYMTH CHUTYallll0 HAa BOpTHMIBKINA 3pOITYyBATGHIN CTAHIN, SIKA 3HAXOMUTHCS Yy
KuiBcbkiii oomacTi, e 30HCHIOBAIOCh BUKOPHCTAHHSI CTIYHHX BOJ T 3poLiyBaHHsL. LI 3poriryBaibHa crictema Ha
JIAHVI MOMEHT € HalOUThITIo0 B YKpaiHi. Asie y 2015 porni criuni Bomwm Oy 3aMiHeHi Ha JIHINpoBCEKY BoxTy, 60
TIOJIMK HUMH OYB 3a00pOHEHHIA CaHETTiIEMCTAHLIIETO.
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CHENIAJIBAIIA «KOMITIOTEPHI TEXHOJIOT'T IU3AMHY TA
BUI'OTOBJIEHHS YITAKOBKW» BAKJINBA CKJIAJOBA NIAI'OTOBKU ®AXIBIIIB
IMAKYBAJIBHOI IHAYCTPI

Beryn. CywacHuii ¢axiBerp, sSKOro mnotpedye nakyBajlibHE BHPOOHHUIITBO IOTPIOCH MaTH
KOMIUIEKCHY 0araTocTOpoHHIO miaAroTtoBky. Kadeapa wmammH 1 amapariB  XapyoBUX Ta
dapmaneprnunux BUpoOHUITB HYXT B3suta Ha cebe BIAMOBINAIBHICTH 3a SIKICHY IiJTOTOBKY
(daxiBIiB 3a OCBITHBOIO Tporpamor0 «KoMIT’IOTepHI TEXHOJOTii Ju3aliHy Ta BUTOTOBJICHHS
YIIAKOBKM.

AxTyajbHicTh TeMu. [Ipodeciiina miaroroBka (axiBiiB IHIYCTpii BUZHAYAETHCSA 1X BMIHHAM
BUKOPHUCTOBYBAaTH CydYacHi IHHOBALIWHI CKJIaJOBI HPOIECY CTBOPEHHS MaKyBaJbHOI CHCTEMH.
BaxnuBa ckiagoBa LbOro Ipouecy — po3poOka Ta CTBOPEHHS YINakoBKU. BoHa mnoBHHHA
BUKOHYBAaTH Taki BaxiMBI (QyHKIii, SK €pProHOMIYHICTb, HAJIIHHICTh, NPUBAOIUBICTD,
€KOHOMIYHICTh BHUTOTOBJECHHsS Ta yrwmizamii. Jlng 3abe3nedeHHs LBbOrO HEOOXITHO JIeTalbHO
MpoaHai3yBaTl BCi HasBHI BHUPOOHMYI IHCTpyMEHTH. SIK TpaBWIO — II€ aKTyalbHI CydYacHi
KOMII IOTE€PHI IPOTpaMH, 1110 BUKOPUCTOBYIOTHCS B railysi.

Marepiann Ta Meroau. Komm’rorepHi mporpamHi 3acoOu, sIKi BHKOPHUCTOBYIOTHCS IIPH
HiATOTOBLI YNAKOBKM 10 BUIOTOBJICHHs. PekomeHgamii iX 10 BHBUEHHS MOXHA apryMEHTYBaTH
TaKUMU KPUTEPISIMU:

- TMONyJSPHICTh Ta TMOMIMPEHICTh B Traiy3l, TOOTO aKTYyalbHICTb Ta BXKHUBAHICTh Y
noJtirpa)iYHUX BUIABHUIITBAX Ta PEAAKINISNX BUJIAHB Pi3HOI CIIPSIMOBAHOCTI;

- JIOCTYIHICTH JJIsi BUBYEHHS Ta OQiiiHOr0 NMpUaAOaHHS BUPOOHUKAMH MPOIYKITii;

- aJanToBaHICTh /IO CTAaH/JAPTiB BUPOOHMIITBA.

PesyabTaTn Ta 00roBopeHHsi. [IpoaHasi3yeMO aKTyaJbHICTh OCHOBHMX THIIIB HOLUIMPEHHUX
KOMIT IOTEPHUX TPOTrpaM, SKi BHKOPHCTOBYIOTHCS MPH po3poOIli Ta MIATOTOBI 10 BUPOOHHIITBA
€JIEMEHTIB YIIaKOBKH.

Ix mMoxHa mominuTu Ha nBi yacTuHM: 6a30Bi Ta cremianbHi. ba3oBa YacTMHA CKIAAAETHCS 3
porpam, siki 4aCTKOBO BUBYAIOThCS HA PiBHI 3arajbHOI CEpeIHbOI OCBITH.

3100yBaul BHILOI OCBITM MNPUXOJATh HAa HABYaHHA B YHIBEPCUTET 13 PI3HUM pIBHEM
KOMIT'IOT€pHOT MiATOTOBKH. TOMy aKTyaJbHUM € JIOJIaTKOBE IIIJIbOBE JIOBYAaHHS iX 0a30BUM
3HAHHSAM. YHIBEPCUTET Ma€ JIOCTaTHIM HAyKOBO-METOJIMYHHUI piBEHb /7S 3a0€3MeueHHs 3aCBOEHHS
3HaHb PO amnapaTHe Ta MporpamHe 3a0e3nevyeHHs] KOMI IOTEPHUX CHCTEM, PO poOOTy B Cy4YaCHHUX
olepaliiiHuX cCucTeMax Ta KOMIT FOTEpHUX Mepekax BCiX piBHIB [1].

Tak sik 3 KOXXHMM POKOM BHUMOI'M IO OCHOBHHUX 3HaHb Ta YMiHb 3pPOCTarOTh, JI0 Li€1 YaCTUHU
MIATOTOBKH BXKE OMAJINCE:

- TPUBUMIpPHE MPOEKTYBaHHSA CKJIAJHUX TI'€OMETPUYHUX OO’€KTIB Ta TOHKUX TUI (TOOTO
YIaKOBKU OY/b-5IKOT CKJIaTHOCT1);

- PO3paxyHKM Ha MIIHICTh €JIEMEHTIB YIAaKOBKH, SKi JalOTh MOXIHUBICTh 3a0€3MEUUTH
eproHoMiuHe 30epeXeHHs Ta TPAHCIIOPTYBAHHS YIIaKOBKH;

- BHUBYEHHS CYYaCHHUX MEpEXKEBHUX TEXHOJOIM a1 oOpoOku TekcToBoi iH(opmamii —
OTpUMaHHS €JIEKTPOHHMUX BapiaHTIB 3 aHAJOTOBHUX HOCIIB, epekiiaj iHpopMalii Ha Oyb-IKy MOBY,
pi3HOMaHITHE KOHBEpTYBaHHs iH(pOpMallii Ta IpeACTaBIeHHs ii B pi3HUX (opMaTax, akTyaIbHHUX B
rajysi.

3anpornoHoBaHa TeMaTHKa MiJIrOTOBKU 3aTBEPKEHA MICIIs JeTalbHOTO aHai3y JUCHUILTIH, SKi
BHBYAIOTHCSA 3/100yBa4aMH 3a BECh MMEP10j] OTPUMAHHS BHIIIOi OCBITH.

CrenialbHa YacTHMHA KOMIT FOTEPHOI BHJIABHUYO-TIONIrpadiqHOl MiATOTOBKU CKJIANAETHCS 3
BHUBUEHHS MPOrpaM, SIKi MpoQeciiiHo BUKOPUCTOBYIOTHCS Yy BUAABHUUO-TIONIrpadivHiil Tamys3i Ta €
MOLINPEHUMH Ha BUPOOHHIITBI.

VY ngaHoMy BHUMNAAKy B Ipolieci Mi0opy MporpaM JUisi BUBYEHHS Ta OTPUMAaHHS HaBHYOK iX
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BUKOPHUCTAHHS HEOOXIJHO BpaxOBYBaTH BAXJIMBUK aCMeKT: NpH Oyab-SKUX MpodeciiHux
KOHTAaKTax 3 3apyODKHUMH CyMDKHMKaMH-TIONIrpadicTraMu, MiATBEPKEHHS BUKOPUCTAHHS
odiliiHO NpPUAOAHUX TIPOrpaM € CTaHIAPTOM NIPOJOBKEHHS CTOCYHKIB. TakoX B yMmoBax
MiBHUILEHOI yBaru 3 OOKy BJIacHOI JepKaBH /10 BUKOPUCTaHHS JIIEH30BAHUX MPOTPaMHUX 3ac00iB
MpoIleC BUBUEHHS HEOOXIHO aJanTyBaTH Tak, 100 3100yBadi OTPUMYBAIM MPAKTUYHI 3HAHHS HE
OJHi€] porpaMu SIKOTOCH MEBHOTO €Tally MiATOTOBKH APYyKy mouirpadii, a nekiabkox. [Ipuuomy
000B’3KOBO CepeJl HUX IOBHHHI BUBYATUCH 3aco0m 3 kareropii OpenSourceSoftware, sxi va qanuii
gac MPaKTUYHO HAOIMKAIOTBCS TI0 MOXKIUBOCTSIX JO KOMEPIIIMHMX TPOIYKTIB  aje
PO3IOBCIOKYIOTHCS OE3KOIITOBHO.

HaBenemo OCHOBHI Tpymu MHporpaMHHUX 3aco0iB, JOCTaTHI Ha JaHWHA Yac, 100 OTpUMAaTH
KOMIIETEHIIIl, 3HaHHS Ta yMIHHA Ui pOOOTH Yy BHJABHHUYO-TIOJIrpadiuHid raimy3i, a came y
JIOAPYKApChKil MiATOTOBII MaTepialiB — HAMOUTBII TPYAOMICTKOMY Ta BiANOBIZaJbHOMY €TaroBi
norirpadigHoro MpoIecy.

PactpoBi rpadiuni pemaktopu. KracmuHUM TNpUKIagOM € TOMYJISPHUNH — PEegaKTop
AdobePhotoshop. Ane ciix He 3a0yBatu 1po ioro 3amiHy — 6e3KoIITOBHY mporpamy Gimp. Bonwu
3apa3 KOHKYPYIOTb 1 Y MOKIIMBOCTSIX, 1 Y IOJIOHOCTI iHTEepdeiicy, 0 Ja€ MOKIUBICTh ONEPATUBHO
NePEXOIUTH 3 OHIET MPOrpaMu Ha 1HITY.

BekropHi rpadiuni pemakropu. Yacrto y BUMOrax A0 MarepiaiiB, SKi MEpeIarOTbCs Y
apykapHio, ¢irypye nonynspHuii komepuiiinuii pemakrop CorelDRAW. Ane 3m00yBau Oyne
OuTpII OOI3HAHWK Ta MIATOTOBICHHN 1O BUPOOHWYHMX YMOB, SIKIIO BiH TaKOXX Ha0yle yMiHb B
Oe3komToBHIl mporpami Inkscape.

TekcToBi pemakTopu Ta TpOrpaMu i BEPCTAaHHS HAa JaHWKW Yac MAlOTh TEHICHINIO JI0
00’€IHAaHHA MOKJIMBOCTEH, a BIIOBIIHO A0 PO3MIMPEHHS Taxy3i BUKOPUCTAaHHA. B X MOknuBOCTI
BXOJIUTh 1 CTBOPEHHS OPHUTiHAI-MAKETiB MOJIIrpadiaHOl MPOYKIIii.

[To-nepire cimifg 3a3HAYWTH, MO HE MOTPIOHO MOBEPXHEBO CTABHTHCH 1 JI0 OCTaHHIX BepcCid
TeKcToBOro penakropa MicrosoftWord. 3apa3 BiH MO3HIIIOHYETCS HA PUHKY SIK MaJia moJirpadiuna
cuctema. Moro MoxmmBocTeii Ha NaHMii yac BHCTaya€ s OiIBIIOCTI MPOEKTIB PEKIAMHOI
noJirpadgiunoi npoaykuii, TOOTO 1 JUIs CTBOPEHHS TU3aiHY YNMAKOBKH, CKIJIQJHICTh O()OPMIICHHS
SIKUX HEBEINKa.

[Ipodeciitna mnporpama Adobelndesign mommpena cepex  BEIMKUX —BHIABHMIITB, SIKi
3aliMalOThCsl BEIMKMMU 0araToCTOpIHKOBUMH HpoeKTaMu. [[1s CTBOpPEHHs eNeMEHTIB YNaKOBKHU
JOIIIHO ~ BUKOPUCTOBYBAaTM TaKOX BepCTalbHy mnporpamy Scribus. Tlo-mepmie, BoHa
PO3MOBCIOKYEThCSI OE3KOIITOBHO, MO-ApYyre, Mpouec ii BUBUEHHS Ta OCBOEHHS JIETHIMH Ta
LIBHIIIHM.

[IporpamMHi MOXXJIMBOCTI IporpamM [yl CIelializoBaHoi JOAPyKapchbKOl MiATOTOBKH, TOOTO SK
MIHIMYM JUIsI TIPOLIECY «CIIYCKY IIOJIOC», OOOB’S3KOBOrO JUIsl 0araroCTOpPiHKOBOTO BHUJAHHS, Ha
JaHUN yac peayi3oBaHi B 0araThbOX KOMEpLIHHMX Ta OE3KOIITOBHMX KOMII'IOTEPHMX Iporpamax
Meperyisily OpHUriHajd-MakeTiB. BoHM € 3BUYHUM IHCTpYMEHTOM JUIsi poOOTH BepcTanbHHMKa. Ha
J0JaTOK BiJJ3HAUMMO, 1110 peali30BaHi BXe OH-JAaifHOBI IPOrpamH, sIKi OIEpaTUBHO CIPABIIAIOTHCS 3
IIUM TIPOIIECOM.

[lepeniueHi B JaHOMY JOCIIPKEH] IPOrpaMHi 3aco0u AOAPYKApChKOi MiArOTOBKM 1H(opMarii €
aKTyaJJbHUMHU Ha JJaHUH MOMEHT. AJie, Tak SK MMPOrpec y CTBOPEHHI KOMIT IOTEPHHX 3ac001B Traiysi
Bi/I0yBaeThCsl Oe3mepepBHO, HEOOXITHO CIIAKYBAaTH 3a TEHICHIIIMH Ta HOBAIISIMH HA PHUHKY
CHEIIaJTFHOTO TATy3€BOr0 MPOTPaMHOT0 3a0€3MeYeHHSI.

BucHoBku. Pe3ynpTaTé NpoBEeNEeHUX JOCHIPKEHb IMOKa3ylOTh, IO MiJrOTOBKA CY4YacHOTO
¢daxiBusg BHAABHUYO-TIONITPaiuHOTO HAMpPSIMKY BiJIOYBA€ThCSA HAa OCHOBI OOOB’SI3KOBOTO
BpaxyBaHHS iHHOBALIMHUX CKJIQJOBUX INPOLECYCTBOPEHHS MaKyBIbHUX cHUCTeM. BaxunBa ymoBa
I[LOTO MPOLECY — MOCTIHUI MOHITOPUHT Ta aHali3 MOSBH HOBUX IHCTPYMEHTIB Ui 3a0e3MedyeHHs
e(PEeKTHBHOTO BUPOOHUYOTO MTPOIIECY.

Jlireparypa.
1.T'ypxiit A.M., TToopozuarok H.1., Camconos B.B., Yipaiterp A.1. Metom ta 3ac001 KOMIT FOTEPHHX
HopmartiiHux TexHonoriit. —K.: HYXT, 2016, - 351 c.
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CTPAXYBAHHS SIK EJIEMEHT 3ABE3INEUEHHSI XAPUOBOI BE3IIEKU TA
KOHKYPEHTOCHPOMOXHOCTI XAPYOBOI TIPOMHUCJIOBOCTI KPATHA

PesynpTat mOCHiPKEHHS TOKa3ylTh, MO Y CYY4aCHHMX YMOBaxX TOCHOJApIOBAHHS XapyoBa
Oesreka € OJHMM 3 OCHOBHHMX BUKIIMKIB JUIi CyCHUIBCTBA, Ta, NPH IIbOMY, BHKOPHUCTAHHS
CTpaxyBaHHS BiAMOBIZHO 10 pe3ynbraTiB gocmimkenHs SwissReinsuranceCompanyLtd (2015)
MOK€ MAaTH MO3UTHBHI HACTIAKW ISl 3HWKCHHS BUIIE BKa3aHux pu3ukiB [2]. Kpim mporo, Bapto
BIIMITHTH, IO 3aCTOCYBaHHS CTpPaxyBaHHS Ha IIIMPUEMCTBAX XapyOBOI IPOMHUCIOBOCTI IS
3HIKEHHS YU JuBepcudikaii GpiHaHCOBUX Ta 1HIIMX PU3HKIB TAKOK MAaTHME MO3UTUBHUN e(pEeKT B
KOHTEKCTI  TIJBHUIICHHS  KOHKYPEHTOCHPOMOXHOCTI SIK  KOXXHOTO  OKpeMoro cy0’ekra
TOCITO/IAPIOBAHHS, TaK 1 XapuoBOi raxysi B IJIOMY.

Bignosigno mo 3Bity Lloyd’sFoodReport (2013) crpaxyBaHHS MOKe OyTH IHCTPYMEHTOM
3HIWKCHHS Ta YIPABIiHHS PU3UKAMH, 110 OB’ A3aHi 13 XapuoBOIO 0€3MeK00, MPH IIbOMY 0COOIHMBO
Ii€eBMMH € iHHOBamiiiHi MeToau crpaxyBanus [1]. Takox BaxiauBuM € (akrt, sk BBaxkae Havinga
(2012), mo3uTHBHOTO BIUIMBY CTpaxyBaHHs 1 Ha xapuoBy Oesmeky (foodsafety), mo B Ginbmiocti
BUIAJKIB MOB’s3aHO 13 cTpaxyBaHHsM BignosigaiapHocTi (liabilityinsurance), i na Oe3meky
npogoBosibuoro puky (foodsecurity), mo gocsraerbcsi B IUJIOMY 3a JOITOMOIOK CTpaxyBaHHS
(insurance) [4].

Pazom 3 tum HaykoBi mochimkenHs CoganandAloysius (2016) moka3yroTs, 110 3aCTOCYBaHHS
CTpaxyBaHHs JUIs 3a0e3MEYCHHS XapuoBOi OC3MEKH € BAXKJIMBUM IHCTPYMEHTOM JICPKaBHOTO
peryioBaHHS XapuoBOi O€3MeKH, MpU IIbOMY YpPSJ BHUKOPHCTOBYE BCi TepeBard MOEIHAHHS
cTpaxyBaHHs 1 xapuoBoi Oesneku [5]. Takoxk, Bigmoeimno mo OmriBen-Shahar (2015)
OOTPYHTOBYETHCS HEOOXITHICTH 00OB’SI3KOBOTO BUKOPWCTAHHS CTPAaXyBaHHS BiJIMOBINAIBHOCTI SIK
THCTPYMEHTY YpPSIIOBOTO PETrYJIFOBaHHS Xap4oBoi Oe3mnekw [3].

LlikaBiMMHU Ta aKTyaJbHUMH Ha ChOTOJIHI € HayKoBi pe3ynbrat Mdrzaaetal. (2015), BinnoBigHo
70 SIKMX B3a€MO3B’SI30K MIX CTpaXyBaHHSIM Ta XapuyOBOI 0€3MEKOK HEOOX1THO PO3TJIsIaTH TaKOXK
3 MO3MIII{ Ta 3 ypaxyBaHHSIM OCOOJIMBOCTEH 1 HACTIIKIB 3MiH Kiimary [7].

BiamoinHo 10 HaykoBHX pe3yibraTiB Ta BucHOBKiB AgriculturalinsuranceConference (Berlin,
2014) BUKOpHCTaHHS arpocTpaxyBaHHs € JII€BUM IHCTPYMCHTOM 3a0e3leucHHs Oe3MeKu
npoJI0BOIbYOr0 pHHKY [8], mpu 1pomy 3rigao 3 Isaboke et al. (2016) epekTuBHUM B KOHTEKCTI
JOCATHEHHS 0€3MeKH MPOI0BOJIBYOTO PUHKY € TaKOXK 1HJEKCHE MIKpOCTpaxyBaHHS [6].

BucnoBkn. OTpuMaHi HayKOBiI pe3yNbTaTH aHaNi3y B3a€MO3B’S3Ky CTpaxyBaHHs, Xap4oBOI
0e3neKn Ta KOHKYPEHTOCIIPOMOXKHOCTI Xap4yOBOI IPOMHCIIOBOCTI IOKa3ylOTh TICHUW BIUIUB 1
KOpEJALiI0 BHILlE BKa3aHMX METO/IIB Ta MOKa3HUKIB. Pa3oM 3 TUM, BapTO BIAMITUTH, LII0 Y 3MIHHOMY
Ta r7100a7130BaHOMY CEPEIOBHIII 3a0€3MEeUEHHS XapyoBOi O€3MEKU € YU HE OJHUM 3 HAHOUIBIINX
BUKJIMKIB JIFOJICTBA ChOTOAHI. [Ipu mboMy cTpaxyBaHHS MOXe OyTH caMe TUM IHCTPYMEHTOM, IIO
ycmimHO  OyAe  copusTH K 3a0€3MEYEHHI0  XapyoBOi  Oe3MmeKku, Tak  I1IBUIICHHS
KOHKYPEHTOCIIPOMOKHOCTI Xap4OBOi MPOMHUCIIOBOCTI B IILJIOMY.

1 Feast or Famine: Business and Insurance Implications of Food Safety and Security, Lioyd'’s, 2013. Available at: htips:/Awwvlloyds.comews-
anchriskdinsight/risk-reportsflibrary/society-anc-security/food-report. 1

2. Food safety in a globalised world: Keeping our food safe in the 21.st century. Swiss Reinsurance Company L, 2015.

3. Omi Ben-Shahar (2015). Regulation of food safety through compulsory insurance. Law and Social Science 47, 14(2).

4. Tetty Havinga (2012). The Influence of Liability Law on Food Safety. On Preventive Effects of Liability Claims and Liability Insurance. SSRN
Electronic Joumal. DOI: 10.213%ssm.2016115

5. Cogan, Jr,, John Aloysius (2016). The Uneasy Case for Food Safety Liability Insurance. Faculty Articles and Papers. 399 Available at
hitps.//opencommons.uconnedulaw_papers’399

6. Isaboke, H. N, Zhang, Q., Niyarindo W. N. (2016). The effect of weather index based micro-insurance on food security status of smallholders.
Agricuttural and Resource Economics: Intermational Scientific E-Joumal, [Onling], vol. 2, no. 3, available at: wwwvaarejoumal.com

7. Bogdan Mérzaa, Canmen Angelescub, Cristina Tindecheb (2015). Agricultural Insurances and Food Security. The New Climate Change
Challenges. Procedia Economicsand Finance 27. P. 594-599.

8. Howv canwe make insurance work for food security? Conference Report. Agriculiural Insurance Conference. Nov 27-28 2014, Berlin.
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OPTIMIZATION OF EXTRUSION PROCESS OF APPLE POMACE — WHEAT
SEMOLINA MIXTURES USING RESPONSE SURFACE METHODOLOGY

Introduction. Apple pomace (AP) is the main by-product of cider processing and pose a
serious environmental problem due to the large amounts produced every year. AP is composed
mainly of carbohydrates and dietary fibre, small amounts of protein, fat and ash [1]. AP is a good
source of phytochemicals primarily phenolic acids and flavonoids [2].

The common applications of this by-product are the direct disposal to soil in a landfill and for
pectin recovery usage. In recent years, investigations into the incorporation of apple pomace in
foods especially in baked foods [1].

Extruded snack products made predominantly from cereal flour tend to be low in protein with
low biological value. The incorporation of enriched fibre flours with significant values of
antioxidants is a way to improve the nutritional value of these snacks. Apple pomace rich in fibre
with significant amounts of antioxidants can be incorporated in human food-chain thus generating
new potential functional foods.

The quality of the end product depends upon how the thermal performance of the extruder is
controlled and what the thermomechanical history of the product is inside the extruder [3].

The objective of this study was to optimize the extrusion conditions of apple pomace - wheat
semolina mixtures for obtaining instant product suitable for the preparation of kissel (fruit soup,
popular as a dessert).

Materials and methods. Apple pomace is a by-product obtained during juice processing.
Commercial apples (Granny Smith variety) were refrigerated and stored until the juice processing.
The apple pomaces were dried a laboratory heat dryer at 60°C. The dried pomaces were ground
using a hammer mill then mixed with commercial wheat semolina and distilled water to be obtained
the desired ratios (Table 1). The prepared wet samples were extruded in a laboratory single screw
extruder (Brabender 20 DN, Germany). The feed screw speed was fixed at 70 rpm. The screw speed
was according to the experimental design (Table 1). The compression ratio of the screw was 3:1.
The temperatures of the feed and kneading zone were 150 and 160°C, respectively. The temperature
of the final cooking zone was 130, 140, 150, 160, 170°C. The die diameter was 5 mm.

The specific mechanical energy (SME, kJ/kg) was calculated using the equation [4]:

sME = ZZMaN 56 (1)
60.0

where Mn is the corrected torque (N.m), n - screw speed (rpm), Q - mass flow rate (kg/h).
Hardness (H, N) of the extrudates was measured in tenfold with a TA.XT Plus Texture
Analyser (Stable Micro Systems Ltd., England) using a 50 kg load cell and a 2-bladed Kramer shear
cell. The test settings were as follows: Test speed 1.0 mm/s, Distance 10 mm. A force-distance
curve was recorded and analyzed by Texture Exponent 32 to calculate the peak force. The highest
value of force is taken as a measurement for hardness.
Table 1 — Independent variable values and corresponding levels

. Levels
Independent variables > 1 0 1 +2
Apple pomace content in the mixture (Cpom), % - X1 10 30 50 70 90
Moisture content (W), % - X> 17 20 23 26 29
Screw speed (n), rpm — X3 120 | 150 | 180 | 210 | 240
Barrel temperature (7m), °C — X4 130 | 140 | 150 | 160 | 170

To determine total color difference (4E) and water absorption index (WAI, g/g), the extrudates
were finely ground using a laboratory hammer mill. The color parameters determined for the raw
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blends (non-extruded) and extruded samples included L*, a*, and b* values (CIE Lab system) using

a colorimeter Colorgard 2000, BYK — Gardner Inc., USA. AE was calculated applying the equation

AE = \(L-L,)? +(a—a,)? + (b—b,)? )

where L, a, and b are the values for the extruded samples; Lo, ao, and b, are the values for the
raw mixtures.

A 0.2 g milled sample was placed in a tared centrifuge tube and 5 ml distilled water added.

After standing for 30 min at 30°C, the sample was centrifuged at 3000 rpm for 20 min using a

centrifuge CH 90-2A. The supernatant was decanted into a tared aluminium pan and weight gain in
the gel was noted. WAI was calculated as:

wAl = o 3
mO

where mq is the weight gain of the gel (g), mo — the weight of dry sample (g).

The effects of four independent extrusion parameters (variables) apple pomace content (X3),
moisture content (X2), screw speed (Xs), and barrel temperature (X4) on the dependent variables
(SME, AE, H, WAI) were investigated using central composite design [5] and response surface
methodology (RSM). All variables were controlled at five different levels.

A second-order polynomial equation was used to fit the measured, dependent variable (Y) as a
function of the coded, independent extrusion variables (Xi):

y:b0+zn:bixi+Zn:b“xi2+znzzn:bijxixj (4)
i=1 i=1

i=1 j=1

where by is the value for the fixed response at the central point of the experiment; and bj, bj and
bij were the linear, quadratic and cross-product coefficients, respectively. The significance of the
effect was given as a p-value. The effect was considered significant if the p-value for each factor or
interaction is less than 0.05. SYSTAT statistical software (SPSS Inc., Chicago, USA, version 7.1)
and Excel were used to analyze the data results.

Results and discussion. Extrudates of different physical structure were obtained by single
screw extrusion of apple pomace - wheat semolina mixtures at different combinations of processing
parameters (Table 1). Regression analyses of the physicochemical properties of the extrudates
indicated that all the second order polynomial models correlated well with the measured data and
were statistically significant (p < 0.05).

The resulting models, after removing the nonsignificant terms, were evaluated in terms of
uncoded factors and are presented below:

SME = 2504.3 — 2.7Cpom + 13.6W — 26.8Tm+ 0.1CpomW — 0.3WTn + 0.1Tn?, xJ/kg (R>=0.86) (5)

AE = 60.62 + 0.60Cpom— 2.06W — 0.60Tm — 0.003CpomTm + 0.06W? + 0.0004n? (R? = 0.8) (6)
H = 641.14 + 30.75Cpom — 7.14Tm — 0.04Cpom? — 0.11CpomTm + 1.56W? — 0.02n> | N (R>=10.9) (7)
WAI = 108.54 — 0.14Cpom + 0.01Trm2, g/g (R? = 0.85) (8)

The criterion established to determine the optimal extrusion conditions of the apple pomace -
wheat semolina mixtures was to find the conditions leading to high values of water absorption index
(WAI > 6.5 g/g) and low values of hardness (H < 250 N), total color difference (4E < 8), and
specific mechanical energy (SME < 75 kJ/kg).

An increase in apple pomace content resulted in an extrudate with higher density and hardness.
Increased feed moisture leads to higher mechanical strength of the cell wall [6]. Increased moisture
content during extrusion make for an increase in plasticization of the melt, resulting in reduced the
degree of starch's depolymerization and increasing the mechanical strength of extrudate. An
increase in the barrel temperature increases the degree of superheating of water in the melt
encouraging bubble formation, resulting in an increase in the expansion and a reduction in the
density of the extrudate leading to reduced hardness [7].

Specific mechanical energy is the amount of mechanical energy dissipated as heat inside the
material, expressed per unit mass of the material. Specifically, it is the work input from the drive
motor into material being extruded and thus provides a good characterization of the extrusion
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process. SME values indicate the extent of molecular breakdown or degradation the material
undergoes during the extrusion process. SME was found to be most dependent on barrel
temperature. An increase in the temperature will decrease SME. Higher temperature facilitated the
transformation from solid flow to viscoelastic flow, and higher moisture produced a lubricating
effect, resulting in less energy use [8].

Optimization was carried out by the superposition of several contour surfaces of competing
responses. The response surface plots were generated for interaction of any two independent
variables, while holding the value of all the rest as constant (at the central value). The best
conditions that correspond to shaded areas, obtained by superimposing contour plots of water
absorption index, hardness, total color difference, and specific mechanical energy during extrusion
process are shown in Figure 1.

Cpom,%

Figure 1 — Graphics optimization of extrusion process of AP —wheat semolina mixtures

From a convenience and practical point of view, moisture content from 22 to 26% and apple
pomace content from 30 to 50% could be recommended as optimal extrusion conditions for
obtaining instant product suitable for the preparation of kissel (fruit soup, popular as a dessert).

Conclusion. Apple pomace - wheat semolina mixtures were extruded in a laboratory single
screw extruder (Brabender 20 DN, Germany). Moisture content from 22 to 26% and apple pomace
content from 30 to 50% could be recommended as optimal extrusion conditions for production of
instant products of the mixtures.
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AHAJIM3 TEHJIEHIIUI PA3BUTHS U ®PAKTOPOB PUCKA MUPOBOI'O SKCIIOPTA
MSICHOM ITPOIYKIINN

Beenenune. MUpOBOIl PBIHOK MSICAa M MSACHBIX IIPOJYKTOB PA3BUBACTCS B YCIOBUAX KECTKOU
KOHKYPEHTHOM OOpbObI, B KOTOPBIX POCT II€H HAa TOTOBYIO MPOJYKIMIO CO3AA€T MOTHUBBI IS
BJIOKEHUS  MHBECTULIMH,  pacCIIMpPEHMs,, PECTPYKTypHU3alMd W  ONTUMHU3ALUU  MSCHOU
MPOMBIIIJICHHOCTH, TEM CaMbIM IOBBIIIAs €€ 3HAaYUMOCTh Cpelu APYTUX OTpaciieil HapoJHOTO
xo3siictBa. KoHeuHble pe3ynbTaThl MPOM3BOJACTBA BO MHOIOM IPEAONPENEISIOTCS YMEHHUEM
CyOBbeKTa XO3SIICTBOBAHHUS BBISBIATH (DAKTOPHI XO3SHCTBEHHOI'O PHUCKA, COMPOBOXAAIOIINE €ro
JeSITeIbHOCTD, ¥ A(PPEKTUBHO UMH YIPaBIsATh. [l03TOMY aHanmn3 TeHACHIUI pa3BUTHA U (HAKTOPOB
pPHCKa MUPOBOTO PhIHKA MSCHOW MPOAYKIIUHU, SIBISETCS aKTYaTbHOH SKOHOMHUYECKOM 3a1aueii.

Marepuanbl U MeToAbl. B mpoliecce aHanu3a HCIOJIB30BAIUCH CUCTEMBI OIPENIEICHHBIX
CTAaTHCTUYECKUX TIOKa3aTellel, XapaKTepU3YIOIIUX TEHACHUUU (DYHKIMOHHUPOBAHUS U PA3BUTHUS
CTPaH-’KCHOPTEPOB MSICHOM MPOIYKIUU C LEJIbI0 BBISIBICHUS OCHOBHBIX (DaKTOPOB pHUCKA,
OKa3bIBAIOIINX CYIIECTBEHHOE BIUSHUE HA U3MEHEHHE 00BEMOB IKCIIOPTA.

PesyabTaTsl U HX 00cy:KaeHMe.

MsicHbIE€ TPOAYKTHI IPOU3BOSATCS MPAKTUUYECKH BO BCEX PETHOHAX MUPA U ABIISIOTCS OCHOBHBIM
HCTOYHHUKOM OEJIKOB KHBOTHOTO MTPOUCXOKICHHUS B pAllMOHE TUTAHUS YesoBeKa. [ peIHKa Msica 1
MPOJYKTOB y0Os XapakTepHa OTHOCHUTEIbHAsI OAHOPOJHOCTh €r0 HOMEHKJIATYpPhI (He3HAUYUTEIbHOE
KOJIMYECTBO BHJIOB Msica YOONHBIX dUBOTHBIX). B OCHOBHOM JJaHHBIN CETMEHT IPEACTABIEH TAKUMU
BUJAMH Msca KaK TOBSJIMHA, CBUHMHA, MSACO NMTULBI U 0apaHuHa (KpOoJjb4aTHHA, KOHUHA U JAPYTUe
BU/IbI MSICA 3aHUMAIOT HE3HAYUTEbHBIN y/I€IbHBINA BEC B CTPYKTYpE IPOU3BOJCTBA).

O6beM MUPOBOTO IKCIOPTa MsAca U MICHBIX MPoaykToB ¢ 2013 mo 2017 rr. yBenuuuncs Ha 3,16
MITH T (Tabmuma 1).

HapamuBanue o0beMOB 3KCHOpTa MPOM30LUIO MPEUMYIIECTBEHHO OJaronaps OCHOBHBIM
perunonam-skcrioprepam: CIIA, bpasunuu, crpanam EC, Kanane, Tamnanny u HoBoii 3enanauu.
[Tpu 3TOM 3a aHaNM3MpyeMblil Iepro.1 HaOII01aI0Ch COKpallleHne SKcnopTa u3 ABctpanuu, Uuauu,
Kuras, Aprentunsl. benapych Taxke CHU3MIA pealn3aliio MSICHON MPOoayKIuK Ha skcropt ¢ 0,37
10 0,34 muH T vy Ha 8,11%. Y nenbHsli Bec crpansl 32 2017 r. B MupoBoO#i TOprosie coctasui 1,04
%.

MupoBoii skcniopt cBuHUHBI B 2017 1. coctaBuin 8,23 mMiH T, yto Ha 1,1 muH T, mmm 15,59 %,
BbIe ypoBHst 2013 r. IIpu aTom B Teuenune ananusupyemoro nepuoa B crpanax EC, CILIA, Kanane,
bpazunun 1 Mekcuke MOXXKHO OTMETUTh POCT NpOJax, B TO BpeMs kak B Kurtae npowmsonuio
3HAYUTENILHOE COKPAIIIEHHE SKCITOPTHBIX MOCTaBOK (Ha 35,29 %).

OCHOBHOU IPUYMHOM CHUXKEHMS dKcriopTa U3 Kurtas crana pecTpyKTypu3anus CBUHOBOIYECKON
OTpacJIi U KOHCOJUAALMS PbIHKA MsiCa M MACOIPOAYKTOB, YTO HEU30EKHO MTPUBEIIO K KaUECTBEHHBIM
M3MEHEHUSIM OTPACid, KOTOPBIE CBSI3aHHBI C NIEPEPACIIPEIEICHUEM POM3BOICTBA MsiCa CBUHUHBI B
KpYIIHbIE TPOMBILIUICHHbIE Opennpustus. HeobxoauMocTh AaHHOro mpolecca Oblla BbI3BaHA
OTCYTCTBUEM HEOOXOIMMOT0 YPOBHS 3KOJIOIMYECKON O€30MaCHOCTH, KOTOPbI OCHOBHBIE CYObEKTHI
CEeKTOpa — JIMYHbIE TOACOOHBIE XO35HCTBA, HE B COCTOSHUU obOecrmeuuTh. W, Kak cieacteue,
MIOBCEMECTHO Ha TEPPUTOPHUH TOCYIapCTBA HAOII0JAIUCh JOBOJIBHO YacTble 0Yard pacpoCTpaHeHUs
AYC (adpuraHckoil YyMbl CBHHEW), OOpOTHCS C KOTOPBIMH IpPU CYHIECTBYIOLIEH CTPYKType
NPOM3BOJICTBA OBUIO BechbMa 3aTpyAHUTENbHO. CEKTOp MEepBUYHOM IMepepaboTKH CKOTa Haval
npeTepreBaTh mponece pectpykrypu3zanuu emie ¢ 2008 roga. OnHako, No-npexXKHEMY KOHLIEHTpAIUs
OTpaciy OCTaeTcs Ha HHU3KOM ypoBHE. JIMuHbIE MOACOOHBIE XO3s5CTBAa JIOMUHUPYIOT B 00IEM
o0BbemMe Mpou3BOACTBAa CBUHUHBI B KuTae n 3aHnMaroT 60Jiee MoJoBUHBI PhIHKA.
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Tabnuua 1 — DkcnopT Msica M MACHBIX MPOJIYKTOB IO CTpaHAM MHUPA, MJITH T

Fombr V 1enbHbIN BEC B aMeHeHIe
CTtpaHbl U perMOHBI Hpoﬁzggzggse s 2017 r. (I)(
2013 | 2014 | 2015 | 2016 | 2017 | 20171, % 20131, %
CIIIA 757 | 754 | 6,93 | 7,31 | 7,72 23,52 101,98
Bpasuimst 6,42 | 6,55 | 6,69 | 6,97 | 7,02 21,38 109,35
EC 28 402 | 402 | 435 | 516 | 499 15,20 124,13
ABcTpanus 197 | 225 | 2,22 | 186 | 191 5,82 96,95
Kanana 1,72 | 1,7 | 175 | 186 | 1,92 5,85 111,63
Uunus 1,77 | 197 | 1,71 | 1,67 | 1,74 5,30 98,31
Taitnann 08 | 08 | 09 | 1,03 | 1,11 3,38 138,75
HoBag 3enangus 092 | 097 | 1,03 | 0,96 | 0,99 3,02 107,61
Kurait 0,71 | 0,73 | 06 | 053 | 0,59 1,80 83,10
ApreHTuHa 06 | 056 | 045 | 0,45 | 0,55 1,68 91,67
Benapych 037 | 03 | 031 0,34 | 0,34 1,04 91,89
MWUP 29,67 | 30,61 | 30,54 | 31,86 | 32,83 100,00 110,65

IIpumeuanne — Tabmuma cocraBieHa aBTOPOM IO JAaHHBIM IIpOTOBONBCTBEHHON U CEIBCKOXO3IHCTBEHHOI
opranuzaruu OOH.

Jlns peanu3anuu 1enei KOHIEHTPAUU MICHOTO CEKTOpa B rocy1apcTBe ObUIM NMPUHATHI OoJiee
KECTKUE TIPUPOJI00XPAHHBIE HOPMBI, KOTOPBIE IPUBENIN K 3HAUUTEILHOMY COKPAILIEHUIO [TOT0JIOBbS
cBUHOMaToK. B nexabpe 2016 r. mo CpaBHEHMIO C aHAJIOTMYHBIM MNEPUOJIOM MPOLUIOro roja
MOTOJIOBBE CBUHOMATOK M CBHHEH Ha OTKOPME YMEHbIIUIOCHh Ha 3,6% u 4,2% cooTBeTCcTBEHHO. B
2017 rony oobeM ummopta B Kutae coctaBun 6% ot oOuiero oobema notpedasieMoil cBUHUHBL. K
CO’KaJIeHHI0, B cOOTBETCTBUU ¢ IporHo3amu ®AQO, k 2020 roay 1aHHBIM MOKa3aTellb COCTABUT yXkKe
7%, Tak Kak BO3MOXKHOCTH HapallliBaHUS COOCTBEHHOTI'O MPOM3BOJCTBA HE CMOTYT OINEPEIUTh
YCTOMYUBBIA POCT MOTPEOICHUS.

B 4ucno Beaymumx 3KCopTeEpOB roOBsIAMHBL, Ha KOTOPbIX B 2017 r. npuxoaunocs 83,7 % MupoBoit
Toprosiu, Bxoauwnu bpasunus (18,2 % ob6bema mupoBoro sxcnopra ropsaunsl), CIIA (14,6 %),
WNuaus (16,6 %), Ascrpanus (13,3%), Hoas 3enanaus (5,3 %), ctpansl EC (4,8 %), Kanana (4,3
%), Ypyrsaii (3,8 %), [Taparsaii (3,4 %), Apreatuna (3,0 %).

VY cTaHOBIIEH POCT 3KCIOPTHBIX ITOCTABOK MsICA FOBSIAVHBI 3@ aHAIM3UPYEMBIN niepuoa Ha 22,6%.
HapammBanue 00beMOB MpoJax JaHHOW Mpoayknuu HaOmomganock ¢ 2013 mo 2017 rr. BO Beex
OCHOBHBIX CTpaHax-NPOU3BOAMUTENIX, KpoMe ABcTpanuu U VHauu, rae OblJIo OTMEUEHO CHUKEHHE
AKCIIOpPTa JAHHOTO BHUIA MPOAYKIHNU Ha 6,2 % u 2,3 % cooTrBeTcTBEHHO. COKpAIIEHHE YKCITOPTHBIX
IIOCTaBOK U3 ABCTpaJIMM CTAJIO CIEICTBUEM JIBYXJIETHETO NIEPUOAA 3aCYXH, YACTUYHOW JTMKBUIAIIUN
CTaja, yCUJieHUS TJI00aJbHOM KOHKYPEHILIMH, a TakKe YKpEeIUIeHHs] aBCTPaJIMIICKOro nosiapa
(mpeumytiecTBeHHO npoTuB fosuiapa CIIIA). B unuu He3HAYUTEIHbHOE CHUKEHHUE HKCIIOPTa OBIIO
BbI3BAaHO MEpaMH rocyJapCTBEHHOI MHTEPBEHIIMHN PhIHKA MSICONPOIAYKTOB, BCIEICTBUE YErO ObLIO
BBEJICHO OrpaHMyeHHe Ha npofaxy u nokynky KPC Ha y6oii Ha Bcex pbIHKaxX CKOTa.

YBenuuusics MUPOBOl 00bEM 3KCIOpTa Msica NTHIIbI, KOTOPBIA 3a aHAIM3HPYEMbII HEpUoa
BbIpoc ¢ 12,4 mmH T B 2013 r. go 13,13 man T B 2017 1. (poct coctaBun 105,9 %). OcHOBHBIMU
CTpaHaMH, KOTOPBIE OCYIIECTBIISIOT peaTu3aIiio JAHHOU MTPOIYKIIMA Ha BHEITHUN PHIHOK, B 2017 T.
cranmu bpasunust (32,6 % o6bema mupoBoro skcrnopta msica nruisl), CIIA (28,7 %), ctpansl EC
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(11,8%), Taunann (8 %), Typuwus (3,4 %), Kuraii (3,3 %). x 107151 B COBOKYIHOCTH cocTaBuiia 87,7
% wmupoBoro skcropra. Taxkxke, HEOOXOAMMO OTMETHUTh, YTO 3a MCCICAYyEeMBId MEPUOJ] 00bheM
sKcnopTa 3HauuTeNbHO cokpatuics B CIIIA u Kurae — Ha 9,2 % u 8,5 % cOOTBETCTBEHHO.

Ha npoTsbkeHu# AJIMTENbHOTO Meprojia BEIYIUM SKCIIOPTEPOM Msica MTULIBI B MUPE SIBIISUIHCH
Coenunennsle Iltarer Amepuku. OnHako cutyanus u3MeHmwntachk B 2015 rony u3-3a BCIBILKY HA
TEPPUTOPUU TOCYJapcTBa BbICOKOMaToreHHoro mnruubero rpumnmna (HPAI), uyro mnoGymuno
UMIIOPTEPOB UCKATh aJbTEPHATUBHBIC HCTOYHHUKH MOCTABOK M, KaK CJIEACTBHE, puBeno bpasmimio
Ha MEPBOE MECTO CPEAM IKCIOPTEPOB Msica NTUllbl. 3-3a orpannyenunii, HanoxkeHHbIX Ha CIIA, B
cBs3u ¢ pacnpocrtpanenuem HPAI, Kwurtaili ucnbeIThiBaJl HEAOCTATOK MOCTaBOK IUIEMEHHOTO
MaTepuana, 4YTO TaKKe OKa3ajlo 3HAuuTeIbHOE BIUSHUE HAa OOBEM OKCIOPTHBIX IOCTaBOK
rocynapctBa. [lo ganasiM @AO, M3-3a NPOAOIIKAIOLIIMXCS BCHOBILIEK NTHYbero rpummna B Kurae
MIPOTHO3UpYETCs JalibHENIIee CHUKEHIE 00beMOB IIPOU3BO/ICTBA U SKCIIOPTA MsiCa MTUILIBI.

MupoBsie 00BeMBI SKCIIOpTa OapaHuHbl Bo3pociau HezHauuTenbHo ¢ 2013 mo 2017 r. Bcero Ha
1,0 %. YBenuuenue skcrmopra OapaHuHbI mpou3onnio B ABcrpaimuu (+4,7 %), a yMeHbIICHHUE
HaOronanock B Hosoit 3enanauu (-2,5 %), ctpanax EC (-3,2 %).

BoiBoabl. OrpaHMueHHOCTH MUPOBOTO SKCIIOPTA MSICHOM MPOAYKIIMHA 00YCIIOBI€HAa B OCHOBHOM
CIIeyIOIUMHA (DaKTOpaMHu:

— JIeMCTBUS TOCYAApCTBEHHBIX OPraHOB B CTpaHEe KOHTPAreHTa U U3MEHEHHS 3aKOHO/IaTeIbCTBA
B cpepax, 3aTparuBaONUX ACATEIBHOCTh CyOBEKTOB X03HCTBOBAHUS;

— CIIO)KHOCTH B MPOTHO3MPOBAHUHM KIMMAaTUYECKHX YCIOBHI B pErvoHaXx, SBISIOMIMXCS
OCHOBHBIMH JKCIIOPTEPAMH;

— KoJIeOaHUsI BAJIFOTHBIX KYPCOB;

— rOCy/IapCTBEHHOE CTHMYJIMPOBAHUE POCTA BHYTPEHHETO MOTPEOICHMS, a TaKKe pa3paboTka u
peanu3anus 1eJeBbIX rOCYAapCTBEHHBIX MPOrpaMM, HAIMPABJICHHBIX HA YBEITUYEHUE MOTPEOICHUS
MSICHOM IPOAYKIIUU;

— yBEJIWYEHHE IIeH Ha KOpMa JJsl KUBOTHBIX, POCT 3aTpaT Ha MPOU3BOJACTBO CHIPbS M €ro
nepepaboTKy, BCIIOMOTraTelIbHbIE MaTepUalIbl, 3JIEKTPOIHEPTHUIO U T. I1.;

— YCIIOBUSI TPAHCHOPTHUPOBKM U XPAaHEHHUS MSCHOW MPOAYKIMU B 3HAYUTEIBHOH CTEHEHH
00yCIIOBIMBAIOT PETMOHAIbHBIE OCOOEHHOCTH €€ cObITa. DTO SIBISIETCS CAEPKUBAIOIIUM (AaKTOPOM
HKCIOPTa Jla)ke NMPHU HapaIlMBAHUU IPOU3BOJCTBA M CYIIECTBOBAHMM MOBBIINIEHHOTO CIpoca Ha
YIQIEHHBIX OT MPOU3BOANUTEINS PHIHKAX;

— pacmnpocTpaHeHHe pa3IMYHbIX 3a00J€BaHUN SMHUIEMHUYECKOr0 XapakTepa Ha TEppPUTOPUHU
CTpaH-IKCIIOPTEpOB (Hampumep, appUKAHCKOW YyMBbl CBHUHEW, BBICOKONATOTCHHOTO ITHYHErO
TpUIIIa).

Taxum 00pa3oM, BOZMOKHOCTH IKCIIOPTA PA3IMYHBIX CTPAH ONPEACIISIOTCS NX YKOHOMHUYECKUM
MNOTEHIMAJIOM, KOTOPBIM IO3BOJIIET NpPU PACHIMPEHMHM BHYTPEHHErO MOTpeOJeHUs HapaliuBaThb
00BEMBI TIOCTABOK Ha BHEIIHNE PHIHKH.
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3ACTOCYBAHHSI EHEPITOTEXHOJIOI'TA JJ11 MEPEPOBKH IMMBHOI JPOBUHN

OcTaHHIM YacoM BHKOPHCTAaHHS MHBHOI JPOOMHU CTa€ BCE OUIBII aKTyaJbHHM, IO
3YMOBIIIOETHCS ITUPOKUMHU MOKIIMBOCTAMH i1 BUKOPUCTAHHS.

[TuBHa npoOuHa yTBOPIOETHCS Mmicis (imbTpalii MUBHOTO Cycia B mpolieci Bapku muBa. Lle
HaTypaJbHUM, €KOJIOTIYHO YHCTHH MPOIYKT 3 BUCOKHMM BMICTOM MPOTEiHY (B 2-3 pa3u OLIbIINM,
HDK B suMeHi). 3 Hel MOXHAa BUpOOIsITH 0iora3, €KOJOTri4He JO00pUBO, EJIEKTPOSHEPTilo,
3aCTOCOBYBATH IIPH BUTOTOBJICHHI XJ1i0a, MaKapoHHUX 1 KoBOacHUX BUPOOiB. [Ipo MiHHICTH MUBHOT
JIpOOWHHM CBITYUTH 11 XIMIYHHIA CKIIaJ], HABEJCHUH B Tabumii 1.
Ta6mumist 1 — XiMiyHUH CKI1a] MTUBHOIT APOOWHM, I/KT

Buau Boma | Cyxi Cupa | Cupuit | Cupa Cupuii | BEP" | Ca | P
JIpoOuHU PEYOBMHU | 30714 | IPOTETH | KIITKOBUHA | KHUP

CBIXa 768 232 11,9 |58 39 17 107 |05 |11
KOHCEp- 754,3 | 245,3 12,1 | 66,2 49,5 28,5 894 | 0,1 1,64
BOBaHa

*BEP — 6e3 a30THCTi EeKCTPAaKTUBHI pEYOBUHH

Ane HailuacTimie muBHa ApoOMHA BCE K TaKU 3aCTOCOBYETHCS y MOTpedax CiIbCHKOTO
rocrofapcTBa. Ii MOXHA BUKOPHCTOBYBATH Y CHPOMY, KOHCEPBOBAHOMY Ta CyXOMy BUITIAMI. Y BCix
TPHOX BUJAX IPOOMHA € BHCOKOSKICHUM KOPMOM JUIsl TBapWH, OCHOBHOIO BIJMIHHICTIO SIKOTO €
TEpMiH 30epiraHHs.

Ta, 3Bakarouu Te, 110 MK BUPOOHUIITBA TUBA Maike Ha BCIX MUBHUX 3aBOJaX HAIIOI KpaiHU
MIpUIIaJa€e Ha JITHI MICSII, y el Jac 30UTbIIYEThCS i KUTBKICTD BiIXO/1B I-OTO BUPOOHMIITBA, 10 Y
CBOIO Yepry, uepe3 IIBUAKE INCYBaHHS HE A€ 3MOTHM HiANPUEMCTBAM OpraHi3yBaTH €(PEKTUBHY
peatizariiro ApoOUHU A0 CUTBCHKOTOCTIONAPCHKIX KOMILICKCIB.

[le oqHUM HEOOTIKOM BHUKOPUCTAHHS MUBHOI IPOOWHH Ui TOAIBII TBAPUH € HACTYIHUN
(dakTop: TUILKH Ti MAMPUEMCTBA, IO PO3MIIICHI HEMOJATIK MTUBHUX 3aBOJIIB, MOXYTh 3a0€31CUNTH
OesrepebiiiHe MmocTayaHHs CBIKOI MUBHOI JPOOWMHU JJII CHCTEMATHYHOTO BBEJICHHS i1 B pallioH
TBapHH.

3HalouM Mpo BHIIEBKa3aHi ()aKTOpH, HAYKOBLSMHU CBITY Ta YKpaiHH Oy/lO pPO3IIISHYTO
MUTAHHS 11010 BUKOPHCTaHHS MMBHOI JPOOWHY B IHIIMX HAMPSIMKAX Ta Taly3sX.

3 METOI 3MEHIIEHHsS EHEPro3ajlieHOCTI BiJl 30BHIIIHIX IOCTAaBOK ra3zy 1 NepeTBOPEHHS
3pOCTalOUMX BUTpAaT Ha 3aKYIIBIIO OJAaKUTHOTO NalKWBa MPOIMOHYEThCS BUPOOIATH Oiora3 B
yCTaHOBKAxX, MpPAlIOIOYMX HAa TMHUBHIA JpoOWMHI, a TaKOX CHAalloBaTH MHBHY JpOOMHY B
€HEePTeTUYHUX KOTJIaX.

Otxe, mepeBaraMu BHpPOOHHUIITBA Oiorasy 3 BIAXOJIB MHMBOBAapHOI IMPOMHCIOBOCTI Ta
CTIAJIIOBAaHHS B TBEPJOTOILIMBHUX €HEPTreTHYHHX KOTJIaX MOKHA HAa3BaTH HACTYITHE: 3a0e3MeYeHHs
HiANPUEMCTBA «OE3KOIITOBHUM)» Ta30M BIJIACHOTO BHUPOOHUIITBA; HeMTpasizalis HEraTUBHOI'O
BIUIMBY CBITOBOI €HEPreTUYHOI KPH3H; YCTAHOBKH IMOTPEOYIOTH Jy’K€ HE3HAYHUX MTOTOYHHUX BUTPAT
1 € aBTOMaTH30BaHMMHU; Olora3zoBa yCTaHOBKAa MOXKE MpaIfOBaTH Ha 0araTh0X BHJAX OPraHigHOi
CHPOBHHH, III0 JA€ MOKJIMBICTh PO3BUBATH «3€JICHY CHEPTETHUKYY.

HenonikoM naHOi anbTepHATUBU € TPUBAIMHA TEPMIH OKYMHOCTI. AJle IIe HE 3HHUXKYE
MEPCIEKTUBHOCTI Ta JOIUTHFHOCTI 3a3HAYEHUX BHUIIE CIIOCOO1B MepepoOKH MMBHOT TPOOUHH.
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