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I. B.JIICA9YK, P. B. KPUBOFOK, B. B. BOJIOLL|YK

BUBYEHHA TEXHOJIOTI'TYHUX ITAPAMETPIB OTPUMAHHSI NEJB3IAHOBOI TA
CJIABCOHITOBOI KEPAMIKH 3A OJHOCTAJAIMHOIO TEXHOJIOT'IEIO

Ha ocnoBi cucremu RO-ALO3—SiO2 oTpuMyloTh pajionpo3opi KepaMiuHi MaTepiald KOPIi€pUTOBOTO, LEIb31aHOBOIO Ta
AQHOPTHTOBOTO CKJIaay, sIKi BOJIOJIIOTH HU3bKUMHU [iCJICKTPUYHAMHU XapaKTepHCTHKaMH. TakuM BHMOTaM BiIIIOBiZa€e OJHa 3
ocHoBHHX (a3 cuctemu BaO-AlO3—SiO2 — nenssian (BaAl:Si2Osg), Temneparypa miaBieHHs Akoro ckiaagae 1740 °C, a moyatox
aKTHBHOTO yTBOPEHHsS (a3u BinOyBaeThcs 3a Temreparypu oopoOku Bifg 1300 °C, a Takox oxHa 3 OCHOBHUX (a3 cuctemu SrO—
A203-Si02 — cnaBcowit (SrAl2Si2Os), KM 3a3Ha€ KOHIPYEHTHOTO IUIABJICHHS 3a TeMmepaTypu 1765 °C, a mo4aTtok aKTUBHOTO
yrBopeHHs (a3u BinOyBaeThcs 3a TemmepaTypu oOpobku Big 1400 °C. Mera po60oTH — BHBYEHHS TEXHOJOTIYHHX IapaMeTpiB
OTpHMaHHs IIe/Ib3IaHOBOT Ta CIABCOHITOBOI KepaMiKHM 3a OAHOCTaAiHOI0 TexHoJjoriew. BinmoBigHo no cybcomimycHol OymoBu
TpuKOMIoHeHTHOI cucteMd RO-ALO3-SiO2 (RO = BaO, SrO), cunre3 HeoOXinHUX (a3 IOLIIBHO IPOBOJUTH 3 YUCTOI CUPOBUHU
Ta, BPAXOBYIOUM HASBHICTb AOMIIIOK, IO MOTIPUIYIOTh Ji€JICKTPUUYHI XapaKTePUCTUKH, CHHTE3 HEOOXIMHHMX KpHCTamivyHuX (a3
NPOBE/ICHO 3 TeXHiuHO1 cupoBuHU. DirypaTuBHI TOYKH CKJIAiB 0OPaHUX CIOJIYK BiMOBIAAIOTH iX CTEXiOMETPHIHOMY CKIIaLy (Uit
cnaBcoHiTy, Mac. %: SrO — 31,99; AlOs — 30,93; SiO2 — 37,08; mst nens3siany, mac. %: BaO — 40,85; AbO3 — 27,17; SiO2 — 31,98).
Bcranosneno, mo ¢i3udHI XapaKTepUCTUKH OTPHMAHUX 3pa3KiB, MOKPAIIYIOTHCS 3 MiABHINCHHSAM Temrieparypu Bunamry Ha 100 °C,
OIHAK maneki Bij OaxxaHoro piBHA. JlieeKTpUYHI XapaKTEpPUCTUKH OTPUMAHHMX MaTepialiB 3HAXOMATHCS B MeXKaxX BHMOT, IO
BHCYBAIOTBCSL IO PaAioNpo30pux MarepiaimiB. BpaxoByrouwm mocmimkeHi (i3W4HI BIACTHBOCTI Ta OTPHUMAaHI PEHTT€HOTPAMH
BUMAJICHUX 3pa3KiB 3 METOI0 OTPHMAaHHs L[IBHOCIECYCHOr0 Marepialy BHUPIIIEHO MOJCTbHI KOMIO3HLIi MOCTIIKYBaTH 3
JoaBaHHIM iHTeHCH(IKYI04nX 100aBOK Ta BUBYMTH iX BIUIMB Ha BIACTHBOCTI BUIAICHUX 3Pa3KiB.

KurouoBi cioBa: paxionpo3opa kepamika, Lesib3iaH, CIaBCOHIT, JieIeKTPHYHA POHUKHICTh, TAHICHC KyTa JieIeKTPUYHMX
BTpar, peHTreHo(a3oBuii aHaii3, iHnTeHCU}iKyroun 00aBKH.

Beryn. HaiiGinem mepcriektiBHUM — HampssMkoM  (SrAlbSixOg). 3a  manumu  [6]  CIIaBCOHIT — 3a3HaE

CTBOPCHHS Pagionpo30poi KepaMiKK € BUKOPHUCTAHHS
BHCOKOTEPMOCTIMKMUX HEOpPTaHIYHUX MaTepiaiB TaKhuxX
SIK CUTaJIM, KBapllOBa Ta BUCOKOTJIMHO3EMHUCTA KEPAMiKH.
Ili MaTepiamy MarOTh JOCHUTh MAJIMK TAHTEHC KyTa BTpPAT
(tgd < 0,001), Hu3BKI TOKAa3HUKH JiCJICKTPUYHHUX
BnactuBocteid (¢ < 10) Ta BHCOKY CTaOUIBHICTBH

NOKa3HUKIB  BJIACTHBOCTEH mpu  3MiHI  poboYMx
temnepatyp [1].
KepamiunuM  cnocoboM  MOXXHa ~ OTPHUMYBAaTH

CKJIOKpUCTJIIYHI Marepiaji i3 IIIJIBHOCIEYCHOIO Ta
pEryJibOBaHOI ITOPUCTOI0 CTPYKTYPOIO, a MOpPOIIKOBa
TEXHOJIOTiSI B TIOPIBHSAHHI 3 CHTAaJOBOIO 3a0e3redye
MiBUIIEHY CTaOUIbHICTh Ta BIATBOPIOBAaHICTH (i3HUKO-
XIMIYHMX  BIacTHBOCTEH  MarepiamiB. OpmHak, He
3BAKAIOYM Ha PI3HOMAHITTS HAYKOBHX pPO3pOOOK,
BUT'OTOBJICHHS MaTepialliB Ha OCHOBI alFOMOCHIIIKATHUX
CHCTEM € CHEPrOBUTPAaTHHM IIPOLIECOM (TemIepaTypa
BUnany nepesaxso nepesuirye 1300 °C [2, 3]).

Takum uymHOM, MeTa pOOOTH — BUBUYCHHS
TEXHOJIOTIYHUX TapaMeTpiB OTPUMAaHHS 1eIb31aHOBOT Ta
CJIAaBCOHITOBOT KepaMiku 3a OJTHOCTa/1IHOIO

TEXHOJIOTIEI0, € aKTYAILHOIO.

AHaJIi3 0CTaHHIX T0CTiMKeHDb i myOJikamii.

Ha ocHoBi cucremu RO-Al,03—SiO; oTpumyroTsh
pamionpo3opi KepaMidHi MaTepiald  KOpAi€EPUTOBOTO,
IIETh31aHOBOTO Ta aHOPTUTOBOTO CKJIAy, SIKi BiJIIOBIIHO
Jo BUMOT [4, 5] BOJOMIIOTh HU3LKUMH Ji€TICKTPHIHUMHU
XapaKTCPUCTHKAMHU (IICJICKTPUYHA MPOHHUKHICTE < 6,
TaHreHc KyTa jienektpuunnx Brpat < 107). Takum
BAMOTaM BiJIIOBiJa€ OJHA 3 OCHOBHHUX (a3 CHUCTCMH
BaO-A1,05-Si0; — uens3ian (BaAl,Si>Og), TemnepaTypa
IJIaBIeHHs sKkoro ckiagae 1740°C, a moyaTok
aKTMBHOTO  yTBOpeHHs  (a3u  BinOyBaeThCcst  3a
temrieparypu o0poOku Bim 1300 °C, a Takox omHa 3
ocHoBHUX (a3 cuctemu SrO-AlO3;—SiO; — cIaBCOHIT

KOHTPYEHTHOTO ITUIaBJIeHHS 3a Temmepatypu 1765 °C, a
MOYAaTOK aKTHBHOTO YTBOpPeHHS (a3u BimOyBaeTbes 3a
TeMriepatypu oopooku Bix 1400 °C.

Biporignicts YTBOpPEHHS nesb3iany pu
BUKOPHCTaHHI PI3HUX CHUPOBMHHHMX KOMIIO3WIH, IIO
MICTSTh KaOJiH, TIMHO3EM, KBapIIOBUH MICOK, KapOoHAT
Oapito Ta cynbdar Gapito Oyna po3risiHyTa B podori [7].
3riiHO  pe3yNibTaTiB  TEPMOAMHAMIYHUX PO3PaxyHKIB
BCTaHOBJICHO, 1[0 CHHTE3 IIeJIb31aHy Ha OCHOBI Cynbdary
Oapito B KkoMOiHamii 3 TEXHIYHHM TJIMHO3EMOM Ta
KBapIOBUM TICKOM HE € JOIUIbHUM, OCKUIBKH
BIIMTOBIZAHA PEaKIlisi  XapaKTePU3YEThCS  JTOJATHUMH
3HaueHHsMU eHeprii [[1060ca. Ilpu B3aemomii cymsdary
0apit0 3 KaOJNIHITOM YTBOPEHHsI IENb3iaHy MOJKJIMBE,
oaHaK abCONIOTHI 3Ha4YeHHs eHeprii ['1060ca BiamoBimHOT
peaxilii € 3HaYHO MEHIIIMMHY Y TTOPIBHSIHHI 31 3HAYCHHIMH

IUIS  peakiii YTBOPCHHSA Mejib3iaHy B KoMOiHAIii
KapOoHaTty 6apiro Ta KaoJiHiTy.
TepmoamHamiuHi  JOCHIIDKEHHS  HMOBIPHOCTI

YTBOPEHHS CJIABCOHITY, PE3yIbTATH SKUX JETAIBHO OyIH
BHKJIaJIcHI B po0OoTax [8], maiam 3MOry OIMHCaTH MPOIEC
cuHTEe3y (ha3y Ta MOKIMBICTH BU3HAYCHHS ONTHMAIBHUX
TEMIIEPATypO-4acOBUX  PEXKHAMIB. 3 TPOBEIACHHX
pPO3paxyHKIB BHUTIKa€, IO ONTUMAJIBHUM IPOILECOM
OTpUMaHHS  KpUCTANigHOi (a3 CIABCOHITY €
iHTeHCU]iKaIlis peakilii B3aeMoii KBapiy 3 KapOOHATYy
CTPOHIIiIO, & TAKOX METACHIIIKATy CTPOHIIII0, KBapIy Ta
rauHo3eMy.  OpHaK — JOCHDKEHHS 3 OTPUMAaHHS
CIIaBCOHITOBOI ~KEpaMikW y pO3IISHYTHX poOoTax
3aBEpUIYIOTHCS Ha €Tali CHHTE3y KpUCTaIiYHOI (asw,
TOMY pO3po0OKa TEXHOJOril OTPHUMAaHHS KepaMidHUX
BUpOOiB ckmanaHoi (OpPMH Ha OCHOBI CIIABCOHITY €
aKTYaJIbHOIO 3a]]a4et0 MaTepiaio3HaBCTBaA.
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3BaXkalouM Ha NPOBEICHHUIl oIy cyOcosimycHOT
OynoBH TpukoMnoHeHTHOI cucteMu RO-ALO3-SiO;
(RO = BaO, SrO), cunre3 HeoOXimHUX (a3 HOLIILHO
MPOBOMUTH 3 YHCTOI CHPOBHHH Ta, BPaxXxOBYIOUH
HasBHICTh JOMIINIOK IO TMOTIPIIYIOTh JTi€IeKTPUIHI
xapaktepuctuku (BMmict Fe,O; + TiO, He Oimbiie
0,15 mac. % [9, 10]), cuaTe3 HEOOXIMHNX KPUCTATIYHUX
dba3 Oyae mTpoBeACHO 3 TEXHIYHOI CHPOBHHHU. 3a
pe3ysibTaTaMd  eKCIIEpUMEHTIB  OyayTh  MOPIBHSIHI
eKCIUTyaTallii{Hi BJIACTHBOCTI 3pa3KiB Ta PEKOMEH/IOBaHI
LOUIIXM  CTBOPEHHS  pagionpo30poro  KepaMmidHOIo
Marepiaiy.

ExcnepuMeHTaTbHA YaCTHHA.

Jist mpoBeNEeHHS TEPBHHHOTO EKCIIEPUMEHTY 3
BU3HAYCHHS PpOOOYMX  XapaKTEPUCTHK  KepaMiuHHX
marepianiB B cuctemi RO-Al,03-Si0; (RO = BaO, SrO)
00paHO 1BI OCHOBHI KpHUCTaNiuHi (ha3W CIABCOHIT Ta
nenp3iaH, sSAKi 32 piBHEM  €JIEKTPOIUHAMIYHUX
XapaKTePUCTHUK BilMoBigaroTh BuMoram no PIIM. Ha ix
OCHOBI Oynu CTBOpCHI eKCIIEPUMEHTAJbHI
cnasconitoBuid (RTC-S) Tta wuenssianosuit (RTC-C)
ckinaau. Pesynapratm  po3paxyHKIB  IIMXTOBOTO  Ta
XIMIYHOTO CKJIaZly MOJEIbHUX KOMIIO3UIIH HaBEICHO Y
Tabm. 1 Ta2.

Tabmuns 1 — [uxToBuil CKIIag MOAEIBHUX Mac

. . udp MoxensHOT KOMITO3HUI]
CupoBHHHI MaTepianu
RTC-S RTC-C

Ksapu monoruit 32,39 28,66
I'munoszem mapku I'-00 27,67 24,52
Kap6onat cTpoHIio 39,94 -
Kap6onat 6apito - 46,82

®irypaTHBHI TOYKHM CKJIaAiB OOpaHHX CIIOJYK

BiJINIOBIJIAFOTh X CTEXIOMETPHUYHOMY CKIaLy (st

cnaBcoHity, Mac. %: SrO — 31,99; ALOs; — 30,93; SiO, —
37,08; mnst uenpsiany, mac. %: BaO — 40,85; AlL,Os —
27,17; Si02 - 31,98).

Jns oTpuMaHHS eKCHEePHUMEHTAIFHUX 3pa3KiB B
nabopaTOpHUX  YMOBax  CHpPOBHHHI  Marepianu
moApiOHIOBaNM  CyXHMM  CHOCOOOM B KYJIBOBUX
7a00paTOPHUX MIIMHAX [0 IIOBHOTO MPOXO/KEHHS
kpizb cuto Ne 0063. TloTiM cHpOBUHHI cCyMimri
3MINTyBaNH IIJISXOM TPHUKPATHOTO MPOMYCKAHHS KPi3b
cuto Ne 0315. dopmyBaHHS NPOBOAMIN HaMiBCyXUM
crnocoboM Ha 1ab0paTOpHOMY TigpaBIiYHOMY Mpeci
TIPT-10 mixg tuckom 20 MIla. B sgxocti TMM4acoBoil
3B’3KU BUKOPHUCTOBYBaBCs BogHUI po3unH KMII.

Tabmuws 2 — XiMigyHuN CKJIag MOAEIBHUX Mac

Kommonentu | SiO2 |A1203|Fe203{CaO|Na20f BaO | SrO |B.m.o
RTC-S 32,19|27,44| 0,03 {0,01/0,07| — [27,7512,51
RTC-C  [28,48|24,32| 0,02 |0,01| 0,06 36,38 — (10,73

[Micns cymikw 0 3aJIMIIKOBOi BOJIOTOCTI MCHIIE
1 % 3pa3ku BunamooBalu B JlabopaTopHiil MydenbHii
neudi 3a temmneparyp 1350 Ta 1450 °C 3 BUTpUMKOIO
OpoTsiroM 1 TOOWHU Ta OXOJOIKYBAIH pa3oM i3
mivyro. OTpuMaHi 3pa3kd MiggaBald MEXaHIYHIN
00poO1i 1 BU3HAYEHHs Pi3MIHUX Ta JiCTEKTPUIHUX
BIIACTUBOCTEH  I€NB31aHOBOI  Ta  CIABCOHITOBOI
KepaMik. Y3araabHEHi pe3yJNbTaTH  JOCIIKCHb
BIIACTUBOCTEH J1abopaTOpHUX 3pa3KiB MpEACTaBICHI B
Tabi. 3.

3 oTpuMaHmX pe3yibTariB 0aunmo, moO ¢i3udHi
XapaKTCPUCTUKK  3pa3KiB, OTPUMAaHHMX 33  JaHHX
TEXHOJIONTYHUX apaMeTpis, MOKPAIYIOTCS 3
HiIBUIICHHSAM TemnepaTypu Bumany Ha 100 °C, omHak
JIaJieKi BiJ] 02)KaHOTO PiBHSL.

Tabmurt 3 — BiracTuBOCTI HOCHIAHIX KepaMidHUX 3pa3KiB

Hasga TemmepaTypa BHIIAITY JOCTiTHUX 3pa3kis, °C
BJIACTUBOCTEH 1350 1450
RTC-S RTC-C RTC-S RTC-C
Boponornunanas W, % 26,3 25,4 21,1 22,6
3arasnbHa ycanka L, % 0,8 1,4 3,9 1,7
Iopwucrictp Biakputa simp, %o 414 38,1 33,4 32,5
VsBHA IMIBHICTD Pyss, KI/M> 1720 1590 1980 1640
JienexTpuyHa NPOHUKHICTB € 9,6 7,1 9,8 8,4
TaHreHC KyTa JieeKTPHYHUX BTPAT 0,011 0,009 0,017 0,014
Hienextpuyni XapaKTEPUCTUKHA OTpUMAaHUX BucHOBKM Ta mNepcHeKTHBH  MOJAJTbIIOIO

MaTepiaiB  3HAXOAATHCS B  MEXaX BHMOI, [0 PO3BHTKY JAHOTO HANPSIMKY.

BUCYBaOThCs 10 PTIM.

Ha puc. 1 — 4 npencrasiieHi IITPUX-PEHTTCHOTPAMH
Ta TMepeliK KpHCTamiuHUX (a3 3pasKiB  Kepamiku
CJIABCOHITOBOrO Ta IIE€Ib31aHOBOr0 CKJIAIB, BHITAJICHHUX
3a temmeparyp 1350 °C ta 1450 °C 3 BUTpUMKOIO 3a
MAaKCHUMAaJIbHOI TeMIIepaTypu MpoTsIroM | ToguHu Ta
MOJATBIINM OXOJIOKEHHSAM Pa3oM i3 Mivdio.

BpaxoBytoun nocuimkeHi (i3ndHi BIacTHBOCTI Ta
OTPUMAaHI PEHTICHOTPaMHU BUIMAJICHHUX 3pPa3KiB 3 METOIO
OTPUMAHHS II[UIBHOCIICYCHOTO MaTepialy BHPIIICHO
MOJICTIbHI KOMIIO3UIIiT JOCIi/PKYBaTH 3 JIOAABaHHIM
IHTEHCU(IKYIOUMX J00aBOK Ta BHBYMTH iX BIUIUB Ha
BJIACTHBOCTI BUIAJICHHUX 3pa3KiB.
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Astopamu poOiT [11] Oyio HOCHIIXKEHO MOMXJIMBI  BIUIMB OJHOKOMIIOHCHTHHX Ta 0araTo-KOMITIOHEHTHHX
[UISXH YTBOPCHHS Ta YMOBH HHM3BKOTEMIICPATYPHOTO  CBTCKTHYHHUX J0OABOK Ha IHTCHCHU(IKALIIO MPOLECIB
CHHTE3y CJIaBCOHiITOBOI (a3u. JloCHiJUKEHO BIUIMB  CTPYKTYpO- i (hazoyTBOpEHHS CJIaBCOHITOBO{
iHTeHCH(}iKyI0unX 100aBOK Ha ()OPMYBAaHHS CIABCOHITY  Kepamiku [12].

B YMOBax HHU3bKO-TEMIIEPATYPHOIO CHHTE3y, a TaKOXK

’ TLT Tm

20 25 30 35 40 45 50
26, rpag,

Puc. 1. lItpux-penrreHorpama 3paska RTC-C uenp3ianoBoi kepamiku, BUManeHoro 3a temneparypu 1350 °C:
o — 0-BaAlSixOs, A — - BaAL2Si20s

’ ? Ty

20 25 30 35 40 45 50 55 60
26, rpag,

Puc. 2. Itpux-penrrenorpama 3paska RTC-C nenp3ianoBoi kepamiky, BUNAICHOTO 3a TeMmneparypu 1450 °C:
o — 0-BaAlSixOs, A — - BaALSi20s

%

T 2% ([ * 2ee

2 2 35 40 45 50 55 60 26.pan

Puc. 3. UItpux-penrreHorpama 3paska RTC-S cnaBconiToBOi Kepamiky, BumaaeHoro 3a remmnepatypu 1350 °C:
e — ciaBcoHit (SrAl2Si20s), m — meracuitikar crponuiro (SrSiOs)
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T

T leve

20 25 30 35 40

45 50 5 60 20, rpan

Puc. 4. llITpux-penrreHorpama 3paska RTC-S ciaBconiTOBOT kKepaMiky, BUIaIeHOTo 3a Temnepatypu 1450 °C:
e — ciaBcoHiIT (SrAl2Si20s), m — MeTtacuiikar crpoHio (SrSiO3)

OpHak aHAJOTIYHUX KOMIUIEKCHUX JOCIHIIKEHb
MeToniB iHTeHcuQikamii mpouecy yTBOpeHHs (hasu
Lenb3iany He BHABICHO. TOMy BasJIMBICTH OOpaHOro
HanpsiMy Ta CaMoro HNOAAIBLIOO JOCITIPKEHHS HOJIATrae
B 3a0e3meueHHI  HHU3BKOTEMIEPATYPHOTO  CHHTE3Y
kpuctamigyHoi  (asw  menp3iaHy Ta  OTPUMAaHHSI
[TUTBHOCTIEYEHUX pazmionpo3opux KepaMiqHHX
MarepiaiB Ha HWOTO OCHOBI 3  BHKOPHUCTAHHIM
THTEHCU(IKYI0UNX J00aBOK
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G. V. LISACHUK, R. V. KRYVOBOK, V. V. VOLOSHCHUK

STUDY OF TECHNOLOGICAL PARAMETERS OF OBTAINING CELSIANE AND SLAWSONITE CERAMICS
USING SINGLE-STAGE TECHNOLOGY

On the basis of the RO-A1203-Si0> system, radiotransparent ceramic materials of cordierite, celsian, and anorthite composition,
which have low dielectric characteristics, are obtained. These requirements are met by one of the main phases of the BaO—-Al>O3—
Si0z system — celsian (BaAl2Si20s), the melting point of which is 1740 °C, and the beginning of active phase formation occurs at a
processing temperature of 1300 °C, as well as one of the main phases of the SrO-Al203-SiOz is slavsonite (SrAl2Si20s), which
undergoes congruent melting at a temperature of 1765 °C, and the beginning of active phase formation occurs at a processing
temperature of 1400 °C. The purpose of the work is to study the technological parameters of obtaining celsian and slavsonite
ceramics by one-stage technology. According to the subsolidus structure of the three-component system RO-Al203-SiO2 (RO =
BaO, SrO), it is advisable to synthesize the necessary phases from pure raw materials and, taking into account the presence of
impurities that impair the dielectric characteristics, the synthesis of the necessary crystalline phases is carried out from technical
raw materials. Figurative points of the compositions of the selected compounds correspond to their stoichiometric composition (for
slavsonite, wt. %: SrO — 31,99; Al203 — 30,93; SiO2 — 37,08, for celsian, wt. %: BaO — 40,85; Al2O3 — 27,17, SiO2 — 31,98). It was
established that the physical characteristics of the obtained samples improve with an increase in the firing temperature by 100 °C,
but they are far from the desired level. The dielectric characteristics of the obtained materials are within the requirements for radio-
transparent materials. Taking into account the investigated physical properties and the obtained radiographs of fired samples in
order to obtain a densely sintered material, it was decided to investigate model compositions with the addition of intensifying
additives and to study their influence on the properties of fired samples.

Keywords: radio-transparent ceramics, celsian, slavsonite, dielectric constant, dielectric loss tangent, X-ray phase analysis,
intensifying additives.

I. B.IUCAYYK, P. B. KPUBOFOK, B. B. BOJIOLL|YK

W3YYEHUE TEXHOJOTHMYECKUX ITAPAMETPOB IOJTYYEHUSA HEJB3UAHOBOMN U
CJIABCOHUTOBOM KEPAMHUKH IO OJTHOCTATUMHOM TEXHOJIOT U

Ha ocnoge cuctemsr RO-AL03—-Si02 nomy4aroT paguonpo3padHbie KepaMIdecKiue MaTepHatbl KOPAUEPUTOBOTO, IEIE3HaHOBOTO U
AQHOPTHTOBOTO COCTaBa, 00JaJaoIINe HU3KUMH IHAJICKTPHYCCKUMH XapaKTepUCTHKaMU. TakiuM TpeOOBaHUSIM OTBEYaeT OJHA M3
ocHOBHbIX (a3 cucreMbl BaO—-Al03—SiO2 — nens3uan (BaAl2Si2Os), TemnepaTypa miaBieHus kotoporo cocrasisier 1740 °C, a
Hayajo akKTUBHOrO oOpa3oBaHus (a3pl mpOMCXOAUT mpu Temmeparype odpadotku ot 1300 °C, a Takxke ogHa M3 OCHOBHBIX (a3
cucremsl StTO—-Al203—-Si02 — cnaBconuT (SrAl2Si2Os), KOTOPBIH MCIIBITEIBAET KOHTPYIHTHOE IUIaBJICHUE IIpH Temnepatype 1765 °C,
a HayaJo akTHUBHOro oO0pa3oBaHUs (ha3bl MPOUCXOOUT NpH TemiiepaType obpabotku ot 1400 °C. Llens paGoTel — H3yueHHE
TEXHOJIOTMYECKUX [1apaMETPOB MOJTyYCHUS KEPAMUKH 1ICJIb3HAHOBOW H CIIABCOHUTOBOM 10 OAHOCTaMitHO# TexHomoruu. CornacHo
CyOCOIMIYCHOMY CTPOCHHUIO TPEeXKOMHOHEHTHOH cucteMbl RO-Al203-SiO2 (RO = BaO, SrO), cuaTe3 HeoOXoaumMbix (a3
1eIeco00pa3HO NPOBOIKUTH U3 YUCTOT'O CHIPbS U, YUUTHIBAsK HAIMYHE IPHMECEH, YXy/IUIAIOMNX THIICKTPHICCKUE XapaKTEePUCTHKH,
CHHTE3 HEOOXOAMMBIX KPHCTAUTHYECCKUX (a3 MPOU3BEICH U3 TEXHHYECKOTO ChIpbsi. DUrypaTHBHBIC TOYKHA COCTABOB BBHIOPAHHBIX
COCIMHEHUI COOTBETCTBYIOT MX CTEXMOMETPHUYECKOMY cocTaBy (s cimaBconuta, Mac. %: SrO — 31,99; AlOs — 30,93; SiO2 —
37,08; mas uens3uana, mac. %: BaO — 40,85; Al,O; — 27,17; SiO2 — 31,98). VcraHnoBieHo, 4To QU3MYESCKUE XapaKTEPHCTHKU
MOJY4YEHHbIX 00pa3LoB YIydIIalOTCs ¢ MOBBIIIEHHEM TemmepaTypsl oOxura Ha 100 °C, oqHako Aanekd OT JKENaeMOro YpOBHS.
JIM3IeKTpruueckie XapakTepUCTHKH IOJNYYEHHBIX MAaTepHalloOB HAXOAATCS B Ipeaesiax TpPeOOBAaHMi, NPEABABIAEMBIX K
PaaMoNpO3paYHbIM MaTepUaiaM. YUUTbIBas HCCIICI0BaHHbIC (DM3HYECKHE CBOMCTBA M MOJIYYCHHBIC PEHTTCHOIPAMMbI BEDKKECHHBIX
00pas3LoB € IENbI0 MOJIYYCHHUS [UIOTHOMCIIEYCHHOTO MaTepuaia, PEICHO MOJCIbHbIC KOMIIO3HIMH HCCIICIOBATh C 00aBICHHEM
HHTCHCU(DUIMPYIONIHX 100ABOK U U3YYHTh UX BIMSHHE Ha CBOWCTBA BEDKKEHHBIX 00OPa3IIOB.

KirouyeBble cjioBa: paauonpo3padHas KepaMHKa, LeJb3UaH, CIABCOHHT, JUAICKTPHYECKas MPOHHIAEMOCTh, TAaHI'CHC yria
JMBIIEKTPUYECKUX MOTEPh, PEHTTeHO()A30BbIil aHaIN3, UHTEHCUDULIUPYS 100aBKH.
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OLEXANDER YEFIMOV, LARYSA TIUTIUNYK, TETYANA HARKUSHA, TETYANA YESYPENKO,
ANASTASIIA MOTOVILNIK

DESIGN CHARACTERISTICS OF THE HORIZONTAL STEAM GENERATOR PGV-1000

The materials of the article consider the design characteristics of horizontal steam generators PGV-1000 for WWER NPPs. The
NPP steam generator, in particular the PGV-1000 steam generator, is a specific heat exchange unit. This unit, together with a
nuclear reactor and a steam turbine, is one of the main equipment of multi-circuit (double-circuit) steam turbine NPPs. The steam
generator produces working steam using heat dissipated from the reactor core by the cooling medium and sent to the heat exchange
surface of the steam generator. NPP steam generators, connecting the contours of the coolant and the working substance, equally
belong to each of them. The heat-absorbing medium in the steam generator is the working substance (water, steam). PGV-1000
type NPP steam generators with pressurized water reactors produce dry saturated steam. The requirement to maintain high purity of
the coolant is due to the heat transfer surfaces of such steam generators made of austenitic stainless steel with electropolished
surfaces. WWER reactors do not allow the coolant to boil in the core, so the temperature of the coolant at the outlet of the reactor
(at the inlet to the steam generator) is always lower than the saturation temperature corresponding to the water pressure in the
coolant circuit. Underheating of the coolant to the saturation temperature (approximately 25 + 30 °C) guarantees the exclusion of
vaporization even in the most loaded reactor channels. The design characteristics of modern horizontal steam generators such as
PGV-1000 of various modifications provide high technical and economic performance of NPP units with WWER-1000 and high

maintainability, which allows to extend the service life of domestic NPPs.
Keywords: horizontal steam generator PGV-1000, mathematical model, design characteristics.

I. Introduction

The NPP steam generator, in particular the PGV-
1000 steam generator, is a specific heat exchange unit.

Table 1. Thermal, hydraulic and structural characteristics
of the horizontal steam generator of the NPP with PGV-

1000 at the nominal mode of operation of the power uni

Together with a nuclear reactor and a steam turbine, this The name of the parameter Numeric value
unit belongs to the main equipment of multi-circuit of the parameter
(double-circuit) steam turbine NPPs [1, 2, 3]. 1 2
The steam generator produces working steam Thermal power, MW 750
using heat dissipated from the reactor core by the Steam productivity, kg / s 408
cooling medium and directed to the heat exchange The steam pressure generated is MPa 6,27
surface of the steam generator. NPP steam generators, Steam temperature, °C . 2785
connecting the coolant circuits and the active substance, The temperature of the feed water, °C 225
belong equally to them [4] Coolant consumption, kg /s 4100
Thermal, hydraulic, and structural characteristics %(:Oltant prests;lre, I;/{[Ea T 1352’(?
of the horizontal steam generator NPP with PGV-1000 ¢ tetmperature o Oe coolant at the miet to
. . . the steam generator, °C
in nominal mode are shown in table 1.
. . : The temperature of the coolant at the outlet 289
' The h§at-absorb1ng medium in the steam generator of the steam generator, °C
is the working substance (yvater, steam). PGV-1000 type Mean logarithmic temperature pressure, °C 23.1
NPP steam generators with pressurized water reactors Heat transfer coefficient, W / (m? - K) 6370
produce dry saturated steam. Average heat flux density, W / m? 6370
Th? requirement to maintain the high purity of the Area of the heat transfer surface (on the
coolant is due to the heat transfer surfaces of such GHGs external diameter of pipes), m%:
from austenitic stainless steel with electropolished estimated 5096
characters. actual 6115
The average velocity of the coolant in the
II. The goal of the work pipes, m /s i i 4.2
The average velocity of steam coming out
Design structural characteristics of the horizontal | of the evaporation mirror, m /s 0,382
steam generator PGV-1000 for nuclear power plants with The average speed of steam at the entrance
WWER to the louver separator, m/ s 0,38
The nuclear steam generator is an essential The humidity of steam at the outlet of
. GHG,%, no more 0,25
component of a pressurized water nuclear power plant, - -
. . . - Diameter and wall thickness of heat transfer
which plays an important role in the safety and efficiency surface pipes, mm 16X 15

of a nuclear power plant. Therefore, a reliable thermal-
hydraulic model for modeling a nuclear steam generator
is critical.

This model can be used to evaluate experimental
data and licensing processes.

© Olexander Yefimov, Larysa Tiutiunyk, Tetyana Harkusha,
Tetyana Yesypenko, Anastasiia Motovilnik. 2022
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Number of pipes 11000
Average length, m 11,1
Total length, m 124460
The inner diameter of the coolant

collector in the area of pipe rolling, mm 834
The internal diameter of the collector of 270
feed water, mm

Length of the collector of feed water, mm 9300
Number of dispensing pipes 16
The internal diameter of distributing 16
pipes, mm

The number of rows in the louver 8
separators

The angle of inclination of the row to the 64
horizon, deg

Height of the separator above the water 650
level, mm

The distance from the axis of the upper

row of pipes to the immersed perforated 260
sheet, mm

Diameter of openings in the immersed 15
perforated board, mm

Step of arrangement of openings (on a 52
square), mm

The internal diameter of pipelines of

supply and removal of the heat carrier, 870
mm

The internal diameter of the supply water

supply pipeline, mm 382
The internal diameter of the pipeline of 210
removal of fresh steam, mm

III.Main part

Structurally, the steam generator PGV-1000 for
NPPs with WWER is a single-hull double-circuit heat
exchanger of horizontal location with a submerged tube
bundle.

The steam generator consists of a housing, inlet,
and outlet collectors of a U-shaped tube bundle of the
heat exchange surface, a distributing collector of feed
water, a built-in separation device, a steam exhaust
system, a purge, and a drainage system.

The cylindrical part is divided into three shells, the
middle of which has an increased thickness because it is
weakened by cylindrical vertical collectors passing
through it. Collectors are used for the supply and
discharge of primary coolant.

The heat exchange surface consists of two
symmetrical parts (left and right), each including half of
the distributing and collecting collectors connected by U-
shaped pipes. The number of pipes in each part equals
half of the total number of pipes.

The area for fixing the pipes in each semi-collector
is equal to % the fraction of the circle with the diameter,
which is the diameter of the collector. (fig. 1)

The heat transfer surface pipes are arranged in
packages (fig. 2), the number of rows is 2 + 3 in height.
In the top row is the maximum number of packets 3 + 5.

The distance between rows of packages and
between packages in a row usually equals 2 + 3 steps of
pipe gratings. It is used to accommodate the supporting
structures of the heat exchange surface and the device for

introducing feed water into the steam generator (space
between inner packages is used to accommodate feed
water drains). Thus the pipe board is semicircular. As a
result, the U-shaped pipe includes two horizontal
sections and two curved sections for radial entry into the
collector. For simplification, the collector is
conditionally replaced by a flat tubular board located at a
distance of half the radius from the center of the
collector.

—

7dy .

d v.k— the inner diameter of the collector,

h’k — the distance between the first and last rows of the
collector,
Ski Sko — pipe lattice steps

Fig. 1. Location of PT pipes on GHG collectors

lger— the length of the horizontal part of the pipes
Rmax — radius of pipes with the greatest bend

Fig. 2. Placement of pipe packages in the PA

The collectors include 11,000 horizontal beam
pipes. The inner diameter of the pipes is 16 mm. The
wall thickness is 1.5 mm. The average length is 11.3 m.
The pipes are rolled by the explosion to the entire
thickness of the collector with subsequent boiling.
Collectors are attached to the housing through thermal
compensators.

The beam tubes rest on the spacer grilles. An
immersed perforated sheet is located above the beam to
equalize the load of the evaporation mirror. Nutrient
water is supplied through a pipeline inserted into the
housing through a thermal compensator.
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The pipeline feed water on four perforated
assignments goes to an entrance zone of a surface of heat
exchange. In the inlet zone, there is a greater temperature
pressure, so it produces more steam. The direction to this
zone of cold feedwater leads to a decrease in vapor
content due to the condensation of steam. This scheme of
supply of feedwater somewhat equalizes the vapor
content in the cross-section of the water volume, which
leads to approximately equal velocities of steam at the
entrance to the vapor space.

Steam separation takes place in inclined louver
separators (on steam generators manufactured after 1992,
it is absent). The ceiling, which receives steam and is a
perforated shield, helps to equalize the velocities of
steam currents in the volume of separation. Separated
liquid through the pipes enters the level along the walls
of the housing.

The steam is discharged through seven pairs of
steam outlets arranged in a checkerboard pattern. To
ensure the required purity of the steam, periodic and
continuous purging and drainage are provided, carried
out through the fittings placed along the lower forming
body.

WWER reactors do not allow the coolant to boil in
the core, so the temperature of the coolant at the outlet of
the reactor (at the inlet to the steam generator) is always
lower than the saturation temperature corresponding to
the water pressure in the coolant circuit. Underheating of
the coolant to the saturation temperature (approximately
25 = 30 ° C) guarantees the exclusion of vaporization
even in the most loaded reactor channels.

The temperature level of cooling of VVER type
reactors is low. Operating reactors have a coolant outlet
temperature of not more than 325 ° C. To obtain higher
parameters of the generated steam, the steam generator is
carried out at low-temperature pressures. The minimum
temperature pressure takes place at the outlet of the
coolant from the evaporator of the steam generator. Its
value is 10 + 20 ° C. At such temperature pressures, the
calculated value of the heat transfer surface is quite large.
Therefore, four steam generators (four circulation loops)
are installed on the VVER-1000 reactor, which allows
not to stop the reactor, but only to reduce its power in
case of equipment failure.

Since the pressure of the coolant is significantly
higher than the pressure of the working fluid, the water
of the primary circuit flows through the pipe system in
the heat exchange surface of the steam generator and the
working substance - in the intertube space. Circulation of
the working substance (boiler water) in the intertube
space is natural with transverse washing of the pipes.
Nutrient water is fed into the lowering section of the
natural circulation circuit. It mixes with a saturation
temperature and enters from below on the surface that
transfers heat, heats, and boils. The mixture of steam and
liquid enters the separator, where the separation of dry
saturated steam is.

The object of modeling the thermal scheme of the
steam generator without a superheater and the

economizer is allocated in a separate site which is given
in fig. 3,4. Nourishing water with temperature is fed into
the body of the steam generator, where it mixes with
boiler water, goes down the evaporator, and boils on the
outer surface of the pipes. The feedwater is heated
(saturation temperature of the working fluid) in the
evaporator due to the condensation of some steam.

The mathematical model of the steam generator
includes the following dependencies [5—15]:

a) the equation of heat balance of the steam
generator:

Opg=(D+Dgy+Dpp)-(i's —ipy)+(D+Dgy)r;

G(iy=i)npg =(D+Dgy +Dpg)-(i's —ipy ) +(D+Dgy)r,

Fig. 3. Schematic thermal diagram of the horizontal
steam generator PGV-1000

1A

tl” /‘/E

t - 1

q

! Q
—'>

Fig. 4. t-Q diagram of the horizontal steam
generator PGV-1000

where QOpg — the amount of heat transferred from
the coolant to the working fluid in the GHG;

G — mass flow rate,

dl , o enthalpy of the coolant at the inlet to the
GHG and out of it;

PG — KKD PG;

D — GHG steam productivity;

D pg =(0,005+0,01)D — water consumption for
GHG purge;
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Dgy =(0,015+0,03)D — steam consumption for

own needs; ' PV — enthalpy of feed water;

L's — enthalpy of water at saturation temperature;
¥ — hidden heat of vaporization.

b) equation of material balance of the working
substance:

Dpv = Dpv + Dsn + D = Dpr + Disp, (2)
where Dpv, Disp — costs: nutrient water, working
substance through the evaporation zone;
¢) equation of material balance for the coolant:

Gr=G 4, 3)
where Gr — coolant flow through the reactor;
d) heat transfer equation:
=k-F-At
¢ s @

where k — heat transfer coefficient;
F- heat transfer area;

at, — the average temperature pressure between the

coolant and the working substance.
Conclusion

Scientific research is aimed at solving the problems
of increasing the efficiency, reliability, environmental
friendliness and safety of the production of electric,
thermal and other types of energy by complex thermal
energy systems (CTS), such as power units of thermal
and nuclear power plants, gas pumping units of gas
pumping stations, power generating equipment of heat
networks and others.

This represents an important and urgent problem of
national significance for Ukraine, which is directly
related to the introduction of energy-saving technologies
in various sectors of the economy and industry, the
effective use of energy resources, and the prevention of
large-scale man-made disasters. In this regard, there is a
need to develop new effective theories and methods for
analyzing the quality of functioning and structural-
parametric synthesis of CTS, their diagnostics and
reliability forecasting, both in the process of design and
construction, and during operation.

The scientific novelty of the performed research
consists in the development and development of theories
and new methods of simulation modeling, determination
of reliability and optimization of parameters of
technological processes in power equipment, which are
intended for the creation and organization on the basis of
modern information technologies of computer systems
for intellectual support of the activities of the operational
personnel of the CTS.

The design characteristics of the horizontal steam
generator PGV-1000 were calculated, which provide
high technical and economic performance indicators for
the operation of NPPs with WWER-1000.
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O. B. EOIMOB, JI. I. TIOTIOHUK, T. A. T”APKYIIIA, T. O. ECHIIEHKO, A. B. MOTOBIIBHIK

KOHCTPYKTUBHI XAPAKTEPUCTUKHA I'OPU30OHTAJIBHOT'O HAPOI'EHEPATOPA III'B-1000

VY maTepianax CTaTTi pO3IJISIHYTO KOHCTPYKTHBHI XapaKTepUCTHKU Topu30oHTaNbHUX maporeneparopis I1I'B-1000 xis AEC BBEP.
IMaporenepatop AEC, 30kpema maporeneparop III'B-1000, € cnemmdiunoo TeroooMiHHOIO ycTaHoBkoro. Leit arperar pasom 3
SIIEPHAM PEAKTOPOM 1 MapOBOIO TYPOIHOIO € OHMM 3 OCHOBHHUX YCTAaTKyBaHHs 0araTOKOHTYPHHX (IBOKOHTYPHHX) MapOTypOIHHHX
AEC. Ilaporenepatop BupoOiisie pobody mHapy, BHKOPHCTOBYIOUM TEIUIO, IIO PO3CIIOEThCS BiJ aKTHBHOI 30HHM peakTopa
OXOJIOJDKYIOUMM CEpPEOBUIIEM i HAIPABISIETHCS Ha TEINIOOOMIHHY MOBEpXHIO ImaporeHeparopa. ITaporenepatopu AEC, 3'eqnyroun
KOHTYpH TEIUIOHOCISI 1 po0Oo4oi pEeuoBHHHM, OIHAKOBO HAJEkKATh KOXKHOMY 3 HHX. TeIUIONOTIIMHAIOWHM CEpelIOBHINEM Y
naporeHeparopi € poboua pedoBuHa (Boxa, mapa). Ilaporemepatopm AEC tumy III'B-1000 3 BOZOBOASHMMH pEakTOpaMH
BUPOOJISAIOTH CYXy HaCHUEHY Nnapy. Bumora 1oTpuMaHHs BUCOKOT YHCTOTH TEIUIOHOCIS 00yMOBJIEHA TEIMII00OMIHHUMH HOBEPXHIMH
TaKHUX MMapOreHepaTopiB 3 ayCTEHITHOI HeP)KaBilOYOl CTali 3 eNeKTporonipoBaHumMu noBepxHsMu. Peakropu BBEP e nomyckaioTs
KUIHHS TETUIOHOCISI B aKTHBHIN 30Hi, TOMy TeMIiepaTypa TeIJIOHOCIsS Ha BUXO 3 peakTopa (Ha BXOi B MapoOreHepaTop) 3aBxkIu
HIDKYE TEeMIIepaTypy HAaCHYCHHs, II0 BiAMOBiZae THCKY BOIM B KOHTYpi TeruoHocis. HemorpiB TermioHocis 10 Temieparypu
HacuueHHs (mpubnusao 25 + 30 °C) rapaHTye BUKJIIOUYCHHS APOYTBOPEHHS HABITh y HAMOLIBLI 3aBaHTAXKCHUX KaHAIaX PeakTropa.
KoHCTpYKTHBHI XapaKTEpUCTHKHA Cy4aCHMX TOPH30HTANbHHMX maporeHeparopiB tumy I[II'B-1000 pisanx wmomudikarmii
3a0e3MevyI0Th BUCOKI TEXHIKO-eKOHOMIUHI moka3Huku 00kiB AEC 3 BBEP-1000 Ta BUCOKY peMOHTONPUAATHICTD, IO JTO3BOJISIE
MIPOJIOBXKUTH TepMiH ciyx0u BiTun3usaux AEC.
Knrouogi cnosa: ropusontansauii naporenepatop I1I'B-1000, maTemaTtiaHa MoJieTb, KOHCTPYKTUBHI XapaKTEPUCTUKH

O. B. EOUMOB, JI. H. TIOTIOHHUK, T. A. TAPKYIlIA, T. A. ECUIIEHKO, A. B. MOTOBHJ/IbHHUHK
KOHCTPYKTUBHBIE XAPAKTEPUCTUKU I'OPU30HTAJIBHOI'O ITAPOT'EHEPATOPA III'B-1000

B Mmarepuanax cTaThu paccMOTpPEHbI KOHCTPYKTHBHBIE XapaKTEPUCTUKU T'OPU3OHTANIBHBIX NaporeHeparopos III'B-1000 nms ADC
BBOP. ITaporeneparop ADC, B uwactHocTH maporenepatop I1I'B-1000, siusiercs crienuduueckoil TEmIo0OMeHHOI yCTaHOBKOA.
OTOT arperar BMeCTe C SAEPHBIM PEAKTOPOM U NMApOBOH TypOHHOM SIBIAETCS OAHUM M3 OCHOBHBIX 000PYI0BaHUSI MHOTOKOHTYPHBIX
(ABYXKOHTYpHBIX) MapoTypOuHHBIX ADC. IlaporeHeparop mpou3BOAUT pabouuii map, UCHONB3YsI PACCEUBAIOLICECS OT aKTUBHOM
30HBI peakTopa OXJakJarolmled Ccpeaoil Temnao M HAmpaBiIseTcs Ha TEMIOOOMEHHYIO IOBEPXHOCTh MaporeHepaTopa.
IMaporenepatopsr ADC, coequHssI KOHTYPHI TEIUIOHOCHTENSI M pabodero BEIecTBa, BCE PaBHO NMPUHAIIEKAT KAKIOMY M3 HHX.
Terutonornomaromnieli cpenoi B maporeneparope sSBisieTcst pabodee BemecTBo (Boxa, nap). ITaporenepatopst ADC trna I1I'B-1000
C BOJO-BOASHBIMH pPEAaKTOpaMH IPOU3BOAAT CyXOH HachIIEHHBIH map. TpeOoBaHWe COONIONEHUS BBICOKOH YHCTOTEHI
TEIIOHOCUTENST 00YCIIOBICHO TETUIOOOMEHHBIMU ITOBEPXHOCTSIMHI TAaKHX NTApOTeHEPaTOPOB U3 HEPXKABEIOMIEH ayCTEeHUTHOM CTaH C
3JIEKTPOTIOJIMPOBAHHBIMU MOBEPXHOCTSIMU. Peakropsl BBOP He nomyckaroT KuIeHHS TEIUIOHOCHTENS B aKTHBHOW 30HE, IIO3TOMY
TeMIlepaTypa TEINIOHOCUTEN Ha BBIXOJE M3 peakTopa (Ha BXOJE B MaporeHepaTop) BCErJa HIXKE TeMIEpaTyphl HACBHIIIEHUS, YTO
COOTBETCTBYET JABJIECHHIO BOJbI B KOHTYpe TemmoHocuTens. Hemorpes TemmoHocuTeNs 10 TeMIEpaTyphbl HaChIMIEHHs (IPUMEPHO
25+30°C) rapaHTHpyeT HCKIIOYEHHE MapooOpa3oBaHUs Aaxe B HamOoJiee 3arpyKEHHBIX KaHanax peakropa. KOHCTpyKTHBHbIE
XapaKTepPUCTUKU COBPEMEHHBIX TOPH30HTANbHBIX HaporenepatopoB Tuna [1I'B-1000 pasnuunbix momudukauuii obecnednBaroT
BBICOKHE TEXHHKO-dKOHOMHYECKHe rmokazarenu 010koB ADC ¢ BBOP-1000 u BEICOKYIO PEMOHTOIPUTOMHOCTh, YTO MO3BOJISET
IIPOJUTUTH CPOK CITyXKOBI oTedecTBeHHBIX ADC.

Knwuegvie cnoga: ropusoHTanbHbll naporeHepatop III'B-1000, wmaremaTuueckas MoJelb, KOHCTPYKTUBHBIC
XapaKTepPUCTHKU.
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KOMILVIEKCHI CUCTEMH BUKJIAJAHHA JUCHUIIITHA OCHOBU NPOEKTYBAHH A
OBJIAJHAHHS XIMIMHUX BUPOBHUIITB SIK CHHIBITPALISA ACOIIAININ EFCE Ta CFE-UA

VY Marepianax CTarTi po3IITHYTI MOXKJIMBOCTI JUISl BH3HAUCHHS Iiijel HaB4aHHS cTyAeHTiB BH3 3 meroro momambimoi po3poOku

CKJIIaIOBUX KOMIIJICKCHUX HpOGKTiB. HpI/I HaITUCaHHi

cTaTTi

BUKOPHUCTAHO JOCBig Bukimananus aucuuuiing  «OCHOBHU

NPOCKTYBaHHS OOJNaJHAHHSA XIMIYHUX BUPOOHUNTB» B HamionanbHoMy TexHiuHOMY yHiBepcuteTi «XapKiBCHKHUI
TIOITeXHIYHUH IHCTUTYT» Ha Kadepi IHTerpoBaHNX TEXHOJIOTIH, mporeciB i anapatiB y 2022 p. KoMmIiekcHi cucteMu BU3HAYCHHS
CKJIAZI0OBUX JHUCLMILTIHA 3yMOBHIIM KOMIIETEHTHOCTI Ta SKiCTh MaTepially, a IMTaHHs, 0 PO3IJISAA0THCS HPOITYIIEH] Yepe3 MpUsMy
BJIACHOTO TBOPYOTO CIPHUHATTSI, IO POOMTH Marepiall 0coOMMBO IIHHMM. P03poOkM IpoBemeHi 3 3aCTOCYBAaHHSM CyYacHUX
BHCOKOE()EKTHBHUX HAyKOBO-OOIPYHTOBAaHHX IIPOIECIB Ta amapaTiB XIMIYHMX Ta XapuOBHUX BHPOOHWLTB, HANpPHKIAN, BiX
pi3HOBHIB aHami3y Kiacudikauii-inentudikaiii, 3aralbHUX MOHATH Ta BUMOT HMPOSKTYBaHHS PI3HOBHIIB OONaAHAHHS XiMIYHHX
BUPOOHUIITB 10 BHOOPY AJITOPUTMIB PO3paxyHKIB Ha Pi3HUX CTaisX IPOSKTyBaHHs, BUTOTOBJICHHS Ta ekciutyaTarii. [IpencraBneni
NPUKIAIH 1 AesiKi 0COOIMBOCTI MOXKIIMBHX PillieHb HABYAHHS, sIKi 3aCHOBaHI Ha €KCIIEPUMEHTAIBHUX JaHUX PO3POOKH MEXaHi3MiB
ineHTudikamii-kiacudikamuii mporecis i X HAYKOBOTO OOIPYHTYBAaHHS y BUTJISII 00'€KTIB iHTEICKTYaJIbHOT BIACHOCTI.

Knio4oBi ciioBa: OCHOBH NPOEKTYBaHHS, MOJENl NPOTpaMyBaHHS XiMidHI BHPOOHMITBA Ta OOJaJHAHHS, KOMIUICKCHI
IHHOBAIIIHI IIPOEKTH, HAYKOBO OOTPYHTOBAHI METOAN HABUAHHS CTYICHTIB.

Beryn. ITouarkoBuM
KOMIUICKCHOTO  IHHOBAIIIMHOTO  HABYaHHS  MOXHA
O3HAUWTH CKJIAJOBl BHUKIAJAHHS JUCLMILIIH, SKi
YTBOPIOIOTh OUKI 3 BIJITOBIIHUX HATPSMKIB
iHHOBaLiHOTO pO3BUTKY cmiBmpani acomiauiii EFCE
(eBpomelicbka denepallis XiMiuHOI iH)XeHepil) Ta
CFE-UA (yxpaiHcpka acorjiamis XiMi9HOI Ta Xap4doBOi
imKeHepii) 1 chpsmMoBaHi Ha (HOpPMyBaHHS HaBUYOK
CTBOPEHHS 1 ONUCY CHCTEM Pi3HOTO PiBHS CKIQJTHOCTI.

Huctunmmina «OCHOBH NPOEKTYBaHHSA 00JIaTHAHHS
XIMIYHHAX BUPOOHHUIITBY BXOJIUTH bi (o) LUKITY
HOPMAaTUBHUX TUCIMIUIIH 1 3aiiMae BaxIHMBE MicClle B
MIArOTOBLI CIELiaJiCTIB 3a cheumiaJbHIicTI0O XiMIYHI
TexHoiyorii. TeopeTnyHa dYacTHHa KypCiB BKIIIOYAE
Marepial Ipo OCHOBHI METOJOJIOTI, 3aCO0U M CTPYKTYpy
nopiBHsUIbHOTO — aHamizy. [lopsg 3 OCHOBHHM
TEOPETHYHUM MaTepiajioM y KOXHHUH 3 KypciB BKIIOYEHI
OJIOKM TIPUKJIAZIB aHANi3y MPAaKTHIHHX PO3PaxyHKIiB 3a

eTarnoM pO3poOKH

eKCIIePUMEHTATLHUMHU IOCHIIDKEHHAMA pi3HHX
aKTyaJlbHUX TEXHOJIOTi i’ ranyseu, peansHO
BUKOPHCTOBYBaHUX Y MPOEKTAX IiIPHEMCTB.

3  METO  MIATOTOBKM  CIEIANICTIB  BHIIOI

kBamiikarii 3 XiMIi4HOT MPOMUCIOBOCTI BHUKJIaJadamMH
kadeapu BUIAHO TOHAA 5 MIAPYYHHKIB T4 HABYAILHUX
nocionukis. Ilinpyynukn otpumanu Haropoqu MOH
VYxpainu Ta HAH Bumioi ocsitu.

B neskux BumanHsx [1-7] Bmepmie B Ykpaidi
3aMporOHOBAHO CYMICHE pO3IJISIaHHS TEOPETUYHHUX
NUTaHb 3 Kypcy, Ha MIACTaBI SIKMX MOXYTb OyTH
po3po0JIeHI TMpakTHYHI Ta CaMOCTIHHI  3aBIaHHS:
po3po0iieHi OaratoBapiaHTHI TECTOBI 3aBJaHHS Ta 3aaadi
3 OCHOBHHX TE€M KypCy; IHIMBiIyaJIbHI Ta KOHTPOJBHI
3aBIaHHA JUIA  CaMOCTIHHOT  poOOTH.  3aCBOEHHS
CTyJICHTAaMH HaBYaJBHOTO MaTepialy TIOB’s3aHe 3
pI3HOBHAAMH MaTepialiB iHTENEKTyaJIbHOT BIACHOCTI, B
SIKI BKJTFOUCHO 1H/IMBiyasibHI €JICMEHTH HOBUX HAYKOBUX
nociimxens EFCE ta CFE-UA.

OCHOBHI 3acajay CUCTEMHOTO aHaji3y BU3HAYCHI Ha
OCHOBI Kknacudikanii-ineHrudixanii OCHOBHHUX
CKJIaJIOBHX MPOCKTYBAaHHS 00JIaHAHHS, HATIPUKJIIA,

METOJMIB iHTerpalmii B eHepro3depirarounx XiMidHAX
BUPOOHHUIITBAX; B3a€MO3B'SI30K SBUI B  OKPEMHUX
mporecax Ta amnaparax; iepapxis sBHIO] Ta IX

CYHAPSITHICT, Y BHBYEHHI MIPOLECIB Ta amaparis;
iepapxiyHa  CTPyKTypa  XIMIYHOrO  BHPOOHMIITBA;
B32€MOBIUIMB aapaTiB Ta iHIII.

3a3Byuail Taki IHHOBALIMHI METOAM HaBYaHHS
3aBEPUIYIOTHCS MyOITiKaIiero cTaTTi abo Te3 KoHpepeHil
IUIL KOXHOTO CTYIeHTa, W0 NOTpe0dye BH3HAYCHHS
CKIIAJIOBUX HaBYaHHA 3a gucHuIuniHoro  OCHOBH
MPOCKTYBaHHS OOJagHAHHS XIMIYHUX BHPOOHHUIITB,
Hanpukan s rp. XT-120xk:

[epenik 3amiaHOBaHUX pe3yJIbTATIB HABYAHHS 3
JUCLMILIIHK,  CHIBBIIHECEHHMX 13  3allJIaHOBAHUMH
pe3ynabTaTaMi OCBOEHHsSI OCBITHBOI MpOrpamMu MOXKHA
BU3HAYHUTH SIK:

1. Mera Ta Micue IUCHMIDIIHH Yy CTPYKTYpi
OCBITHBOI ITPOTPaMH.

2. 3mict pobodoi mporpamu (0OCST AWCIUILIIIHH,

THUIIN Ta BUIU HaBYaJIbHUX 3aHATH, HaB4YaJIbHO-
MeTONWYHe  3a0e3MedyeHHs  caMoCTiiHOI  poOoTH
CTYICHTIB).

3. donHp OMIHOYHUX 3acO00IB 3 AUCHMIUNHA —
Mepeslik  KOMIETeHI[I 13 3a3Ha4YeHHsAM eTamiB  ix
(dbopMyBaHHS y TPOIIECI OCBOEHHS OCBITHBOI MPOTPAMHU.
Omnc  NOKa3HMKIB ~ Ta  KPUTEpIiB  OLIHIOBaHHS
KOMIICTCHI[IM Ha PI3HHUX eTamax iX (OpMyBaHHS, OIIHC
LKW OLIHIOBAHH.

4. TumoBi KOHTPOJIbHI 3aBHaHHSA YM  IHIII
MaTepiaiu, HeoOXiHI OI[IHKU 3HAaHb, YMiHb, HABUUOK Ta

JOCBIYy  HiSUTBHOCTI, IO XapaKTepU3YIOTh  €TalH
(bopMyBaHHS KOMIIETCHIIIH y TIPOIECI OCBOEHHS
OCBITHBOI ITPOTPaMH.

5. MetoauuHi Mmartepianm, IO BHU3HAYAIOTH

MPOIeTypH OIIHIOBAHHS 3HAaHb, YMiHb, HAaBHYOK Ta

JOCBIYy  HisUTBHOCTI, MI0 XapaKTCPU3YKOTh  CTaIH
(hopMyBaHHS KOMIICTEHITIH.
6. HapuanpHo-MeTOAMYHE Ta  iH(pOpMAIliliHE

3a0e3MeyeH s JUCLIUITIIHU.

© Byxkano C.I., 2022
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7. Tlepenik OCHOBHOI Ta JONATKOBOI HAaBYaJIbHOI
JiTepaTypu, He0OX1THOT JJI1 OCBOEHHS TUCIUILIIHH.

8. [epemnix pecypcis iHpOopMaLiiHO-
TeJIeKOMYHIKaliHO1 Mepexi «IHTEpHET» Ta
MPOrPaMHOTO 3a0e3TeueHHs, HEeOOXiTHI JJIT OCBOEHHS
JTUCHUIUTIHA, BU3HAYCHHS MOJICIICH MPOrpaMyBaHHS.

HocTraHoBKa mpod/aeMu y 3arajbHOMY BHUTIJIAAL
Ta NPUKJIAAN 00’ €KTiB BUBYEHHS TMCIUILIIHM.

e HaBYaHHSA, BUMOTH 10 3HAHb CTYIEHTIB MalOTh
IHHOBaliliHe PO3BMHEHHS y BCIX CeMecTpax peaiizawil
KOMIUIEKCHOTO  IUTAHy 332  OCHOBHHMH  TEMaMH
BUKJIAQNAHHI  TUCIMIUIIHE  (TaOu. 1). 3a3Buuait
JIOCHITHUKY PO3PI3HSAIOTH KiIacudikanito-ineHTudikamito
3a HampsMKaM{ MPOCKTYBAaHHS XIMIYHHX IiJIIPHEMCTB.
Hanpuknan, TexHiYHEe IEpPEOCHANICHHS BUPOOHUIITBA
MOJIATAE B 3aMiHI OKPEMHX €K3eMIUIAPiB oOaHaHHS Ha
IIEeHTHYHI TO KOHCTPyKwWii, ame ¢(i3mgHO HOBi, HE
3HOIIEHI Ta OiMBII JOCKOHANI MO KOHCTPYKIii, abo
BHTOTOBJICHI 3 OUTBII sKiCHMX MarepianiB. Takuii eram
HE 3MIHIOE TEXHIYHHX 1 TEXHOJOTIYHMX OCHOB
BUPOOHHMIITBA a BIUIMBAE JIAIIC HA OKPEMi CIEMCHTH
CKJIAJIOBHX CHUCTEMH — KOHKPETHI MO3HUIil 00JaJIHAHHS
abo oxpemi TexHosoriuHi pimenns. Ilpm upomy,
MPAKTUYHO, HE Ma€ JOJAaTKOBOrO OYIIBHHUIITBA 1 MOXE
Oytu 3xilficHeHo 0e3 TPUBAJOI 3YNMHKM BUPOOHHMLTBA B
XOJI1 IJTAHOBO-TIONEPEKYBAbHIX PEMOHTIB.

PexoHCcTpyKINis 3a Kiacudikamiero-iqeHTH(IKaIi€e0,
SK TIPaBWIO, MOJATa€ B IOBHOMY ab0 YacTKOBOMY
nepeoOyiaHaHH] Jil0YMX BHUPOOHUITB Ha 0a3i HOBOI
TEXHIKH Ta TEXHOJOTi(: 3aMIiHIOIOTBCS KOMIIICKCH

3HOLIEHOro abo 3acTapiioro oOJaJHAHHSI, YCYBalOTHCS
HasBHI JUCHPONOPIi B TEXHOJOTIYHUX Ta IHIIUX
BUPOOHMYMX JIAHKaX. PEKOHCTPYKIIS, TPAKTUYHO, HE
Ma€e J0JaTKOBOTO OYIiBHHUIITBA, aje YacTO BHMAarae
YacTKOBOi TepeOymoBu ab0 PO3IMIHUPEHHS MIFOYHX
CKIIQJIOBUX IMIJNPHEMCTBA OCHOBHOTO BHUPOOHHUYOTO
npu3HadueHHA. OCBOEHHS BUPOOHMIITBA HOBUWX BHJIIB

OpOAYKIIl, a TaKoXX CHUCTEMHE  YJOCKOHAJCHHS
TEXHOJIOTIl  iCHYIOUHMX  BUPOOHHMITB  (HAIPHUKIIAT
VIOCKOHAJIGHHS  XIMIYHMX  CXeM  CHHTe3y  abo

ONTHMI3allisl TEXHOJOTIYHOTO PEXUMY OKpEeMHX CTaliit
HPOLIECY) TEX IO CyTi € PEKOHCTPYKLIEIO, HABITH SKIIO
30BCIM HE BUMAarae OHOBJICHHS TEXHIKH.

ByniBHHIITBO HOBHX BUPOOHHYHMX KOMIUICKCIB Ha
TEPUTOPIl  IFOYMX MIANPUEMCTB 3AIACHIOIOTH YIS
30UIBIICHHS TOTY)KHOCTI  [ifOYOTO  MiANPHEMCTBA 3
OTHOYACHUM MOJTIIIIEHHAM TEXHIKO-€KOHOMIYHUX
MOKA3HMKIB, SIKi HE MOXYThb OYTH IOCATHYTI IIISIXOM
PEKOHCTPYKITii a00 TEXHITHOTO Mepe030pPOECHHS.

BigmiHHOIO 0OCOONMBICTIO HAaBYaHHS CTYICHTIB B
HTY «XIIl» 3a Bka3aHMMHU HampsMKaMH € HOro
KOMIUICKCHUI XapakTep (Tabmumi 1 Ta 2, mpukmajn Jyis
ChOMOT'O CEMECTPY BMKJIAJaHHS NUCLUIUIIHU), OCKUIBKH
CYMICHO pO3IJIAJAIOTBCS PI3HOBHAM IIPEICTABICHUX
MarepiajiB  HaBYJIBHMX 3aHATh (H3): TEOpPETUYHI
NHUTaHHA Kypey (JIK) — 6araToBapiaHTHI TECTOBI 3aBJaHHS
Yy BHUIVSALI aJNTOPUTMIB PO3pPaxXyHKIB 3 OCHOBHUX TeM
Kypcy (m3), iHAMBiTyaJdbHI Ta KOHTPOJIGHI 3aBOAHHA,
MaTepial s caMocTiiiHOT po6oTH (C).

Tabmmus 1. Knacudikanisi-izenTudikaliis AMCUUILIIHU 32 OCHOBHUMHU TeMamu ii Bukiaganus (nmpod. byxkano C.1.)

Ne [TTpuknaau iepapxii ckiagoBux qucuuiutiny OCHOBY MPOCKTYBAaHHS 00J1aHAHHS XIMIYHHX BUPOOHUIITB

1 [3arampHi BimoMocCTi mpo: 00’€KTH BHMBYCHHS Ta MpPEIMET IWCLUIUIIHM, LT HABYaHHS, BUMOTH JO 3HaHb CTY/CHTIB,
ICTOpHYHMI PO3BHUTOK XIMIUHOI TexHoioril sk Hayku Kiacudixamis-izeHTHdIKamis 3araJbHUX MOJOKEHb HAayKOBOTO
OOTPYHTYBaHHSI i BUMOT JI0 TPOEKTYBaHHS Ta BUTOTOBJICHHS XiIMIYHOTO 00IaIHAHHSL.

2 |BusHaueHHs CKJIAJOBUX QJITOPUTMIB PO3PaxyHKY Ta BHOOpPY TEIUIOOOMIHHOTO OONaJHAaHHS — PIZHOBHOM Ta OCOOJIHMBOCTI
KOHCTPYKII macTuHYacTuX Temiooominnaukis (I1TO).

3 |Knacudikanis-ineHTndikamis OCHOBHHX HaNPSIMKIB PO3BHUTKY NIPOCKTYBAHHS, IHHOBALIIIHOTO TOCHIXKEHHSI MallIMH 1 allapaTiB
XIMIYHOI TeXHOJIOTI] — NOKa3HUKHU €HePreTHYHOI, pECYpPCHOI Ta eKOJIOTiqHOT e)eKTHBHOCTI YCTaHOBOK Ta 00JI1a{HAHHSI.

4 |Bu3HadyeHHs CKJIaJJOBHX JITOPUTMIB PO3paxyHKyY Ta BHOOPY TemIooOMiHHOro 061aaHanHs — pisHoBuau [1TO po36ipHuX.

5 |V3arajpHeHa CTPYKTYpHAa CXeMa TEXHOJOTIYHOI JiHil, mpouecd, obnagHaHHsA Ta CTajii XIMIiYHOTO BHPOOHHUIITBA; OCHOBHI
MUTaHHs MOJICPHi3allis BUPOOHHIITRA.

6 |Bu3HaueHHs CKIa0BHX aJTOPUTMIB PO3PAXYHKY Ta BUOOPY TemtooominHoro obmaaHanis — [ITO HaniBpo30ipHi.

7 |lepapxis BHOOpY MaTepiadbHOTO BUKOHAHHS OCHOBHOTO OOJIaHAHHS 3a MPUKJIaJaMi BUMOT HayKOBO-TEXHIYHOI JOKYMEHTAii
(HTJI) BupoOHHIITBA — PI3HOBHM Ta OCOOIMBOCTI KOHCTPYKIII.

8 |Bu3HauCHHS CKJIQIOBUX aJITOPUTMIB PO3PAaXyHKY Ta BHOOPY TeIuIo0OMiHHOTO obagHaHHs — pisHOBHM IITO Hepo30ipHUX.

9 |Knacuoikartist-izenTrdikaiiisi OCHOBHHMX MOKa3HUKIB PO3PAXYHKY Ha MIIHICTh MAIIIMH i anapaTiB XiMiYHUX BUPOOHHUIITB.

10 |Bu3HadeHHs1 CKJIQJIOBHX AITOPUTMIB PO3paxyHKy Ta BHOOPY TEIUIOOOMIHHOTO OONaiHAHHS — Pi3HOBUIM Ta OCOOJIMBOCTI
koHCTpyKUii cripansaux IITO.

11 |Knacugikanis-inenTndikaniss 3arajJbHUX BiJOMOCTEH 3 METOMIB MPOEKTYBAHHSA: MaTeMaTHYHE MOJECIIOBAHHS, PI3HOBUIU
TIepEeBipPKH, PO3PAXYHKHU 00JIa{HAHHS Ta iH.

12 |Bu3HadeHHsI CKJIQJOBHX AITOPUTMIB PO3paxyHKY Ta BHOOPY TEIUIOOOMIHHOTO OONamHaHHS — PI3HOBHUIU Ta OCOOJMBOCTI
KOHCTPYKIIii peKyIepaTUBHUX TEINIOOOMIHHUKIB

13 |Kiacudikauis-igentudikanis 3arajJbHUX BiJOMOCTEH PO MPOLECH TEIUI000MIiHY i Teronepeaadyi TeIio0OMiHHUX amapaTiB
XiMIYHHX BUPOOHHUIITB, Pi3HOBUAU Ta 0COOIMBOCTI KOHCTPYKIIT 00J1aIHAHHSI.

14 |Bu3HadeHHs CKIIAOBUX AJIITOPUTMIB PO3PaXyHKY Ta BUOOPY TEIIIOOOMIHHOTO 00IagHAHHS — PI3HOBUIHU Ta OCOOJIMBOCTI
KOHCTPYKII{ pereHepaTHBHUX TEIUIOOOMIHHUKIB

15 |Knacugikanis-ineHTndikanis OCHOBHHX IIOKA3HHMKIB XIMIYHMX BHPOOHHITB: BH3HAYEHHS Ta IIOJIOXKEHHS IIPO rapsdi
(HarpiBaJibHi) TEIUIOHOCIT Ta X0I0HI (0XOJOKYBAIbHI) TEIJIOHOCII.

16 |Bu3HadeHHs CKIaZI0OBHX AJITOPUTMIB PO3paxyHKy Ta BUOOPY TEMJI000MIHHOTO 00IaAHAHH — PI3HOBUIU Ta OCOOIHBOCTI
KOHCTPYKILIi KOXKYXOTPYOUacTHX TeII00OMiIHHHKIB
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Tabmu 2. KommiekcHuil iaH HaBYaIbHUX 3aHATH Apyroro moxymo kadeapa ITITA HTY «XII» (pod. Byxkamo C.1.)

Ne |Bun |HaiiMenyBaHHsT TeM, pI3HOBHIIB HaBaHTXCHHsS 1 NMUTAHb aHaJi3y KOXXHOTO BHUIY 3aHATh KOMIUICKCY TEXHOJIOTil
I/I1[H3 _ |Xap4OBUX BUPOOHMIITB
1 | nk |HopmaTHBHO-TEXHIYHI JOKYMEHTH Ta BUMOTH JI0 PO3POOKH MPOEKTIB 00IagHaHHs 1 ycTaHOBOK. Knacudikaryis-
izeHTU]iKaIlsI CKIIAIOBUX MOHATTS YCTAHOBKA Ta 001aAHAHHSI [UIsl Pi3HOBU/IIB XiIMiYHUX BUPOOHHITB.
2 | nx |lepapxis ¢akTopiB BIUIMBY Ha BHOIp eJIeMEHTIB OOJagHaHHS a00 yCTAHOBKM Ta BH3HAUCHHS CKJIQJOBUX BHKOHAHHS:
TEXHIYHE 3aBIaHHs, TEXHIYHUH IPOEKT, BUPOOHHUYI KPECICHHS 1 iH.
3 | nk |Anami3 cucteM iepapxii BHOOpY MartepiaqbHOIO BHKOHAHHS OCHOBHOTO OONAJHAHHA 3a NPHKIAZaMH BHMOT
BUPOOHHIITBA — MOCTAMIHHIIA aHaJIi3 MPOIICCIB Ta ONEPAITiif.
4 | nk [Knacudikamis-inentudikaris iepapxii BUOOPY OCHOBHHX IOKAa3HUKIB PO3paxyHKy Ha MIIHICTh MAIlIWH 1 amapariB 3a
NPHUKIAJaMH Uil XiMIYHUX BUPOOHHIITB.
5 |nk  |{ociipKeHHs Ta HOPIBHSUIBHUN aHaNi3 THIIOBHX CXeM 0araTOKOPIYCHUX BHIIAPHUX YCTAHOBOK — BUIIAPHI anaparty
3arJMOHOTO TOPIHHA: THIH anapariB, KOHCTPYKIIi TOPiJIOK.
6 |nx |docmimkeHHs Ta MOPIBHAJIbHHN aHami3 LEHTPUYr XIMIYHHX BHPOOHHUTB: (QiIBTpPyIOYa, 0CagOBa, 3 IMYyJIbCYIOUYNM
BHBaHTAXKEHHIM Ocajy, Oe3rnepepBHa 3i ITHEKOBUM BUBAaHTAXKEHHIM OCaLy
7 | nx |HocnimkeHHs Ta MOPIBHSAIBHUIN aHaJi3 HACOCHOTO O0JIafHaHHs: 3arajibHi BiToMocTi, Kiacudikauis-inenTudikamis ta
BUOIp 32 Pi3HOBUAAMHU TEXHOJIOTIYHMX MPOLIECIB XiMIYHHX BUPOOHHUIITB.
8 | nx |[locmikeHHs Ta MOPIBHSUIBHUI aHAaNI3 THIIOBHX CXeM 0araTOKOPITyCHAX BHIIAPHHUX YCTAHOBOK: 3arajbHi BiZJOMOCTI,
kacuikaris-inenrudikaris Ta BHOip 3a pi3HOBUIAMH TEXHOJIOTIYHUX ITPOLECIB XIMIYHUX BUPOOHHITB.
9 [m3 |Knmacudixamis-ineHTudiKamis 3araJbHUX BiJOMOCTEH MPOEKTYBaHHS 1 aHal3 pPO3paxyHKIB 3 BUTOTOBJIEHHS XiMIYHOTO
obyiafHaHHs 32 AITOPUTMAMH — PI3HOBUIH (INBTPIB 11T PiguH.
10 |m3  |Knacudikauis-inentudikaiis 3araibHUX BiTOMOCTEH IPOEKTYBAHHS 1 aHaii3 PO3PAaXyHKIB 3 BUTOTOBJICHHS XiMiUYHOTO
00JIaiHaHHA 32 AITOPUTMAMU — POTOPHUIA TITIBKOBH amnapar 3 HUIIHIPUYHUM KOPITyCOM.
11 |m3  |Knacudikarmis-inenrudikamis 3araIb-HUX BIJOMOCTEH IPOSKTYBAaHHS 1 aHaJI3 PO3paxyHKIB 3 BUTOTOBJICHHS XiMIYHOTO
o0J1a{HaHHS — aJITOPUTM PO3PaxyHKY Ta MOPIBHIbHA XapaKTePUCTHKA IJIsI Pi3HOBHAIB abcopOepiB.
12 |m3  |Knacudikauis-inenrudikaiis 3araabHUX BiJOMOCTEH IPOSKTYBAHHS 1 aHAJi3 PO3PAaXyHKIB 3 BUTOTOBJICHHS XIMi4HOTO
00JIaiHaHHA — AITOPUTMH PO3PaXyHKY BUIIAPHUX YCTAaHOBOK.
13 |m3  |Knacudikauis-inenrudikaiis 3araabHUX BiJOMOCTEH IPOSKTYBAHHS 1 aHAJi3 PO3PAaXyHKIB 3 BUTOTOBJICHHS XIMi4HOTO
00JI1aHaHHA — YCTAHOBKY 3arJIMOHOTO TOPIHHSA, BU3HAUCHHS 3araJIbHUX XapaKTePUCTHK
14 |m3  |Knacudikamis-inenrudikamis 3araTbHUX BiJOMOCTEH IPOSKTYBAaHHS 1 aHAJI3 PO3paxyHKIB 3 BUTOTOBJICHHS XiMIYHOTO
o0J1afHaHHs — POTOPHI IUTIBKOBI araparty 3 T HAPHIHIM KOPITyCOM.
15| m3 |Knacudikaris-inentudikaiiis 3araTbHUX BiJOMOCTEH IPOSKTYBaHHS 1 aHAJI3 PO3PaXyHKiB 3 BUTOTOBIICHHS XiMI4HOTO
obnagHaHHs — pekThdiKaiiHi KoToHu 0e3mepepBHOT il 31 CITYACTUMHM TapiIKaMH.
16 | m3 |Knacudikaris-inentudikaiis 3arabHAX BiIOMOCTEH MPOCKTYBAHHS 1 aHa3 PO3PaxyHKIB 3 BUTOTOBJICHHS €MHICHOTO
xiMiuHOTO 00NasHaHHsg — MoyabHa KOHTpOJIbHA poboTa
17| ¢ |Po3paxyHKH Ta KOHCTPYKTHBHI OCOONMBOCTI TEIUIOOOMIHHHMX amapaTiB XIMI9HOI IPOMHCIOBOCTI, SIKi BHUITYCKaIOThCS
TIPOBITHUMH (ipMaMH CBIiTY — Kiacuikaris-iteHTrdikalis Ta 3arajabHi BITOMOCTI JUIsl IPOSKTYBaHHS
18| ¢ |CyuacHi MacooOMiHI TapijKu Ta peryisipHi HacaaKH , sIKi BUITYCKalOTh NPOBiAHI GipMu CBITY 3a MpUKIaaMy i 3a1a4amMu
— kinacudikais-ineHTrudikalis Ta 3arajbHi BIIOMOCTI ISl MPOCKTYBaHHSI.
19| ¢ |KouctpykTrBHI 0c00iMBOCTI cydacHuX (QinbTpiB Beayuux mupoBux ¢ipm — kiacudikauis-igenTrudikamis Ta 3araibHi
BIIOMOCTI JUIsl IPOCKTYBaHHS, MOPiBHSUIBHUI aHaI3.
20| c |IlepcriekTHBHI HampsIMK{ MOJAJIBLIOTO IiABUILIECHHS MPOIYKTHBHOCTI CHCTEM iH)XXEHEpHOI KOMIT'IOTepHOi rpadiku:
knacuikaris-inenrudikais, MopiBHUIBHMH aHaNI3 Ta 3arajbHi BiIOMOCTI IIPOSKTYBaHHSL.
21| c¢ |[inoBa xomm'toTepHa rpadika: sl HAOYHOTO TpadiyHOro BimOOpaKeHHS NaHUX, SKi 30epiraroThCs y €IeKTPOHHHX
TabaMILIX 1 0a3aX JaHUX, MEPEBAKHO I chep YIpaBIiHHS MM IPHEMCTBAMH, EKOHOMIYHHUX PO3PAXYHKIB TOMIO.
22| ¢ |HaykoBa xomm'toTepHa rpadika: st HaouHOI Bi3yasi3awil pe3y/nbTaTiB HaAyKOBHX EKCIEPUMEHTIB, aBTOMAaTH30BaHOTO
HPOCKTYBAaHHS HAYKOBUX Ta HAYKOBO-TEXHIYHHX 3a/]a4.
23| ¢ |HayxoBa xomm'torepHa rpadika: (GopMyBaHHS HAyKOBOI IOKYMEHTAIii i3 3acCTOCYBaHHSAM CIEIiaJ]bHOI HOTamil,
HAIPHUKJIAJ, TEXHOJOTTYHUX CXeM, MaTeMaTHYHUX Ta XiMiYHUX (OPMYII TOLLIO.
24| ¢ |HayxoBa xomm'rorepHa rpadika: MOCHIIKECHHS EKOJOTIYHUX, METEOPOJIOTIYHHX Ta IHIINX HPUPOIHUX 00 €KTIB,
MPOIICCIB Ta anapaTiB Pi3HOBU/IIB raay3eil XiMiYHUX BUPOOHHIITB TOIIIO.
YcknagHeHHs KOHCTPYKIIH oOnagHaHHi, MOJEPHI30BAHOI'O TEXHIYHOro 00'€KTa, MOCTATHIX IS
3pOCTaHHS BHMOI 10 iX SIKOCTI 1 HamilHOCTI, peaizamii a0 BUTOTOBJICHHS 00'€KTa B 33/laHUX YMOBAX.
YCKIIaJHEHHS ~ yYMOB  eKcIulyarauii,  HEoOXimHICTh B mporneci mpoeKkTyBaHHS BHUHUKAE HEOOXITHICTH

CKOPDOYEHHS TEpMiHIB pO3pOOKM HOBUX BHpOOiB abo
BIOCKOHAJICHHSI BXE ICHYIOYMX BHMAararoTh MPHUHAHSTTS
CKJIQJIHHUX PillleHb B MiHIMaJIbHI TepMiHm [1].

OCHOBM TIPOCKTYBaHHsS OOJIAHAHHS  XIMIYHHX
BUPOOHUIITB MOXHA KIacHu(piKyBaTH-iAeHTH(DIKYBATH K
KOMIUIEKC JOCTITHHUIBKUX POOIT 3 METOI OTPUMAaHHSI
CKIIQJIOBUX i€papxii aqropuTMiB po3poOKH HOBOTO abo

CTBOPCHHS CKJIQJIOBUX HEOOXIMHUX IS TIOOYAOBH IIC HE
icHyrodoro o0'ekta. OTpuMyBaHI TIpH TPOEKTyBaHHI
CKJIaZIOB1 MOXYTh OYTH OCTATOYHUMH 200 MPOMIKHUMHU.
OcTaTo4YHi — KOMIUIEKT KOHCTPYKTOPCHKO-TEXHOJIOTT9HOT
JNOKYMEHTaIlli y BHUIJSAI  PI3HOBUIIB  KPECIJICHb,
crieruikamiii, mporpam it EOM 1 aBTOMaTu30BaHUX
KOMITJIEKCIB 1 T.II.
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Takox e TEXHOJIOTis iHpopmauiniHa:
TEXHOJIOTIYHUN TIpoIec — 3ajadya Ta 00 €KT po3poOKwH,
pe3yiabTaToM SIKOi € iHpopmamiiHa Mojenb. Mojenb
o0'ekTa, TpeAcTaBleHa Yy BN iHpoOpMaIii, sKa
ONHCYE CYTTEBI I JAHOTO PO3TISAY MapaMmerp i
3MiHHI BenuumHH 00'ekta. IHOpMmariiina Momens
BHPOOY — CYKYIHICTh JTJAHUX 1 3aJIEKHOCTI Mi’K HUMH, 1110
ONHUCYIOTh Pi3HI BIACTHBOCTI PEAILHOTO 00’ €EKTY,
HamnpuKian, oOJamHaHHS, sKI I[IKABIATH PO3POOHHKA
MOJIeJi 1 IOTCHIIHHOTO ab0 pealbHOr0 KopHucTyBaya [3].
EnexkTpoHHMIT MaKeT — €JICKTPOHHA MOJENIb BUPOOY, IO
onucye Horo 30BHINIHIO GopMy 1 PO3MipH, IO T03BOJISIE
MOBHICTIO a00 YacTKOBO OLIHUTH HOTO B3aEMOJII0 3
eJIeMEHTaMH BHUPOOHMYOTO 1/a00 EKCILTyaTaliiHOro
OTOYCHHS, IO CIYXHUTh IS NPUAHATTS pPIIICHb IPH
po3pol1i BHpoOy Ta B MpoIeci HOro BHTOTOBICHHS i
BHKOPHUCTAaHHSA [3].

TonoBHUM 3aBHaHHAM TUCIUILTIHA € (OpPMYBaHHS
TEOPETUYHNX 3HaHb y (DaxiBIiB XIMIYHUX BHUPOOHUIITB
PO OCHOBHI NPHHIUIHN Ta MPOLECH, IO HPOXOIATH Y
pi3HOBHIAaX OOJIQAHAHHS, MiJ Yac HOro ekcruryaramii Y
pe3yabTaTi BUBYCHHS HABYAJIBHOI AMCIUILTIHK CTYICHT
MOBMHCH 3HATH: OCHOBHI TEXHOJIOTiIYHI, HAayKOBI,
METOJOJIOTIYHI, EeKOJOTIYHI Ta TEeXHIKO-€KOHOMIYHI
TEpPMIHM 1 TOHATTS; 3aKOHOMIPHOCTI MHpOLECIB, SIKI €
CHUIbHUMH JUISi BUPOOHMITBA XIMIYHOI MPOIYKLii, 1Mpo
HOITICHICTh  TPOIECiB, MO0  3a0e3nedyroTh  3aBaaHi
BIIACTHUBOCTI TPOAYKTY; HAyKOBO-TEOPETHYHI OCHOBH
CydacHUX TEXHOJIOTIYHHMX TPOIECiB 1 crmocodm ix
MIPaKTUIHOT peamizarii; YMOBH MIPOBEICHHS
TEXHOJIOTIYHHUX OIeparliii; BAMOTH CTaHIApPTIB 1O SKOCTI
OCHOBHO1 TIIUJILOBOT TMPOAYKIIi; CHCTEMY pPI3HOBHUIIB
METOJIIB XIMIKO-TE€XHOJIOT'IYHOTO KOHTPOK BUPOOHUIITB.

TakuMm 4YHHOM, MPH 3aCTOCYBAaHHI KOMIUICKCHUX
HaBYAJILHUX 3aHATH BiIOyBaeTbcs (opMyBaHHS 1
PO3BUTOK y CTYIEHTIB Npo(eciiHMX KOMIETEHIIH, 10
O3BOJISIFOTH  IM  BHKOHYBAaTH  iHXKCHEPHO-IOCITIIHY
po0OTYy 332 KOHKPETHUMH TEXHOJIOTIYHHUMH MPOICCAMU.
Jlst mpeacTaBieHOro Marepiany HasBHA Pi3HOMAHITHICTh
TeM 1 3aBJaHb, SKi BiAMOBITAIOTH OCHOBHUM pPO3diJIaM
Kypcy «3arajgpbHa XiMidHAa TEXHOJIOTiS» 3 BKIIOYCHHIM
po3miniB  «Kiacugikaimisi OCHOBHHX 3aKOHOMIpPHOCTEH
ximMigHOT TexHoyoTii» Ta «OCHOBHI XapaKTePUCTHKH
KOMIUICKCHUX TPOCKTIB 1HHOBAIIHHOTO MPOMHKCIOBOTO
MIATPHUEMCTBAY, MO PO3IMIUPIOE MOKIMBOCTI MiATOTOBKH
OakanaBpis [1-5].

IIpencraBneHHs 3a )KUTTEBUM LUKIOM PO CKIIAIHI
TeXHIYHI 00'ekTH B mpoueci IX NPOEKTYBaHHS
TIOJIUISIIOTECS. HA ACIEKTH 1 iepapxiyuHi piBHI. ACIeKTH, y
CBOIO HEpry, XapakTepU3ylTh Ty UM IHIIY TpyIy
CIIOPITHEHNX  BIAcTHBOCTEH  00'ekta.  THUTIOBUMH
acmeKTaMH B ONHCax  TEeXHIYHMX  O0'eKTiB €
¢dbyHKIioHATEHUH (BimoOpaskae ¢i3nuHi Ta iHPOpMAaITiiHI
MpOIIECH, IO TPOTiKalTh B O00'€KTI TpU HOTO
(yHKIIIOHYBaHHI: (QYHKI[IOHANbHI 1 JIOTIYHI CXEMH;
CXEMO-TCXHIYHUN; KOMIIOHCHTHHIT), KOHCTPYKTOPCHKHIA
(XxapakTepusye CTPYKTYpY, pPO3TallyBaHHS B MPOCTOPI i
(dbopMy CKIaOBHX YaCTHH O0'€KTa) 1 TEXHOJOTIYHHN
(BM3HAYa€ TEXHOJIOTIYHICTh, MOJIJIMBOCTI 1 cCrocoou
BUTOTOBJICHHS 00'€KTa B 3aJaHUX yMOBax TaoI. 3).

VY 3B'S3ky 3 TUM, 0 YKpaiHa Ha AaHUM MOMEHT
Maike He 3a0e3reuyeHa BIACHHUMH EHEPreTHYHHMH
pecypcamu He Ounbiie Hixk Ha 40 %, a cepeHsS BapTICTh
eHeprii Ha TIMTOMHWHA TPONYKT, SKHHA BHITYCKaBCS
YKpaTHCHKOIO XIMIYHOTO TIPOMHMCIIOBICTIO bi (o)
3arapOHHUIBKOI BiitHH, ¥ 1,5 — 2 pa3u nepeBuiyBaia nen
MOKa3HWK JJIS  iHAYCTpiaJIbHO PO3BHHEHHMX KpaiH,
OLTBIITICTE JUIOUNX YKpaiHCBKHX T ITPUEMCTB
M JJIATaI0Th PEKOHCTPYKITii abo OTITHMIi3aIlii
oOyiasHaHHs, Tepum 3a Bce, 3 MNONLLY pecypco- i
€Hepro30eperKeHHSI. IIpn OyniBHULITBI HOBHX
HiATPUEMCTB TaK CcamMO HEOOXIiHO BHKOPHCTOBYBATH
Cy4acHI  pecypco- 1  eHeprosdepiraroui  MeETOAH
NPOEKTYBaHHS 00JIa/IHAHHS XIMIYHHX Taly3eil.

OouH 3 TakuX METOJIB, IMIHY-TEXHOJIOIis, Haaae
IHXKeHepaM-KOHCTPYKTOpam, TEXHOJIOTaM i
MPOEKTYBATbHUKAM  MOXIIUBICTb, M0 MPUHIAIIOBO
BiZIPI3HSAETHCS BiJ ICHYIOUNX MaTEeMAaTHIHUX METOIB, SKi
MoMi0H1 YOPHIH TTYXJISIII.

CTpyKTypa NpOCKTYBaHHS TEXHOJOTIYHUX TPOIIECIB
Ta OONagHaHHS rajgy3ed XIMIYHOI HPOMHUCIOBOCTI Y
OaratbOX BHUNAJKax MoOXKe OyTH KiacudikoBaHa K
XiMiKO-TexHoJoriuHa cucrema. Ciif BpaxoByBaTH IpU
MPOCKTYBaHHs OOJNIaJHAHHS, IO MPOTIKAHHS MPOIIECIB
CYMPOBOJUKYETbCS XIMIYHHUMH PEAKIisIMU B amaparax,
IO 3aCTOCOBYIOTBCS B XIMIYHIM TEXHOJIOTII, Ii MPOLECH
CYMPOBOKYIOTECS TIEPEHOCOM  (TIepeIadyeio) TEIUIOTH:
MpU €K30- 1 CHIOTePMIYHMX pEaKIlisX, HaNpuKIan, y

mporiecax CYIITiHHSA, KpHUCTai3arii, ancopoii,
pexTudikarii i iH.
IIpoexTyBaHHS i IPUEMCTB XIMITHOT

MPOMHUCIIOBOCTI MOXKe OYTH pO3[iJeHe Ha IBa piBHI.
[epmmit piBeHb — 1€ MPOEKTYBaHHS I1HIUBINYaJbHUX
YCTAaHOBOK, TaKHX $IK, pPEaKTOpH, IIiedi, CHCTEeMH
po3nonity, TEmIooOMIHHI amapatd, CyIIapkKd 1 T.J.
Hpyruii piBeHb — ne o00'eAHAHHS LUX YCTaHOBOK B
iHTEerpoBaHi cucteMH BUpOOHMYMX mporeciB. [linu-
aHaii3 3B'A3aHMKM 13 JpyruM piBHeM. TexHousoris
MPOEKTYBaHHS  IHIWBIIyaJIbHUX  yYCTAHOBOK  JT0Ope
pO3BUMHEHa, ane 3ajada BHOOPY  ONTHUMAIbHOTO
pPO3MIIICHHS amapaTiB i IXHBOT B3a€MOJil HaJI3BUYANHO
ckmamaHa. Jlms pimeHHsS 1€l 3agadi B TIiHY-aHATI31
po3pobyieHi MeTomu 1 TpaBuWia, MmO 0a3ylOThCS Ha
OCHOBHHX TE€PMOJIMHAMIYHUX 3aKOHAX.

i  TexHOJIOTIYHI  CHCTEMH  IIPOMHCIOBOCTI
XapaKTepU3yIOThCSl  BEJIMKOI  KIUJIBKICTIO  TIPSIMHUX,
OOBIZHUX, PELUUPKYIIOIOYNX, II0 pPO3raTyKylOThCS 1
3'eIHYIOTBCS MaTepiaJIbHUX MOTOKIB, SKi YTBOPIOIOThH
cucreMy a0o MiJCHCTEMY IiIPHUEMCTBA, A0 SKOI MOXKHA
3aCTOCYBaTH METOAM CHCTEMHOTO aHal3y.

Ipuknaxy  po3podkM  TEXHOJOTIYHHUX  Ta
dyuknionaasHux  ckaaaoBux  00’ekrtiB.  IIporec
BUPOOHUIITBA CHHUPTY 13 KPOXMAJIHMCTUX MarepiamiB
(3epHO abo KapToIIs) mepembadae OaraTopa3oBy Jir0
HarpiBaHHA ¥ OXOJOJDKEHHS. Y 3BSI3KY 13 IIUM
MpaBUIbHUN miaoip BUCOKOE()EKTHBHOTO
TEIJIOOOMIHHOTO YCTaTKyBaHHs 0araTo B YoMy BU3Ha4ae
NPOJYKTUBHICTh 1 €KOHOMIYHICTH HpoOLECY B LIOMY 3
ypaxyBaHHSM CYYaCHUX aKTyaJbHHX BUMOT Pecypco- Ta
eHepro3oepekeHHs 00’ €KTIB XIMIYHUX BHPOOHHMIITB.
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Taxum
BHPOOHHMIITBI

YHUHOM, MOXHA  BH3HA4YUTH, 1o y
CIIUPTY 3Haﬁ].'[yTL CBO€ 3aCTOCYBAHHA

OUTBIIICTh THITIB TEIUIOOOMIHHUX amapariB: TPaaulliiHi

masHi # po30ipHi, po30ipHI MmHpoKOoKaHANBHI (puc. 1),
2), IUTaCTUHYACTI

cmipanbHi  (pHC.
KOHAEHCATOPH.

BHIMIAPHUKH 1

Puc. 1. llupokokaHanbHi TEIUIOOOMIHHUKH B CXEMi
nonepeaHsoi 06poOKH 3epHa.

Puc. 2. CripanbHi TeriooOMiHHUKA B CXeMi
norepeaHso1 00poOKH 3epHa.

Ionepenus 00pobxa abo BIUTIJIEHHS
PO3BaproBaHHs i OILlYKPIOBaHHS CHPOBUHH, CXEMa SKOTO
NpeACTaBleHa Ha pHC. 3, CKIaJaeTbcs 3 HACTYIHHUX
TEXHOJIOTIYHUX Olepaliid: npoOseHHs W 31piOHIOBaHHS
CHPOBUHH; TOTYBaHHS 3aMicy; pO3BapIOBaHHI CHPOBHHU;
OXOJIOJUKEHHS PO3BapeHoi Mach J0 TeMIepaTypu
OIYKPIOBAHHS; 3MIIIYBaHHS pO3BapeHOi Mach 3
MaTepianaMu Ui OIyKpIOBaHHS ((pEepMeHTHI IpenapaTH,
COJIOJIOBE MOJIOKO); OITYKPIOBAaHHS PO3BAPEHOI MacH;
OXOJIOJDKEHHS Cyclla JO0 TIOYaTKOBOi TeMIepaTypH
OponiHHS (TeMIIepaTypa «CKIaIKm).

Ha cranii momepemuroi 00poOkum BinOyBaeTbes
rigporis CHUPOBHHH, SKa YTPUMYE KpOXMalb, Il
MPOBOJATh MpPH HArpiBaHHI IO BHUCOKOI TEMIIEpATYypH.
3a3Buyail 1e 3AifiCHIOETECA ¥ ABa eTamu. Ha mepmomy
(migBaproBaHHS) 3aMic HiAIrpiBalOTh IO TeMIIEpaTypu
90-95 °C, BUKOPHUCTOBYKYM AN LBOTO EKCTpamapy.
[Ipu npoMy, MO0 YHUKHYTH WiABUIICHHS B'S3KOCTI,
HarpiBaHHA 3MIACHIOIOTH INBHIKO, NPOTIroM 1-2
XBWIHMH. 3/1piOHEHAa CHPOBHHA 3MIMIYETHCS 3 BOJOIO 10
BMICTY CyxuX peuoBHH y 3amici 16—-18 %. Ilpu mpomy
TEXHOJIOTIUHI PiIMHU Ha I cTamii oOpoOKH MICTATH
JOMIIIKA y BHIJIANI BOJIOKOH, BEIHKHX YaCTOK
po3MeIieHoro 3epHa a00 CTOPOHHIX JTOMIMIOK.

Bopa ®epmeHT

+I'Iap

DepmeHT
Harpig | i
cycna'/ Pozsefenna |/
A |
7 OxonopeHHA
’ nynsnu

, OxonomxeHHnA
| 3epHo | cycna

Puc. 3. Cxema nonepeansoi 00poOKH 3epHa.

Jns migirpiBy abo OXONOMKEHHS TaKWX pPiauH
HAa#OUTPII ~ BHTIAHO  BUKOPHUCTOBYBAaTH  CITipaibHi
TEIIOOOMIHHHUKH, [0 MAlOTh €(eKT CaMOOYHIICHHS.
KpiMm TOrO, OCTaHHIM YacoM Mae MicIle TEHACHI
YCTaHOBKM Ha [iH TO3WMii IMHUPOKOKAHAIBHUX
TEIUIOOOMIHHUKIB, AKi g00pe cede 3apeKOMeHAyBaln
IpH BHUPOOHMITBI CIHPTY i3 LYKPOBOi TPOCTHHHU I
OypstuHOi MemsicH. Y TpaaumiiHiA cxeMi BUPOOHHMIITBA
OXOJIOJDKEHHSI PO3BapeHOl MacH 3JIHCHIOETBCS B
ocaxaproBadi 3a JOIMOMOTO 3MIHOBHKIB a0o mix
BaKyyMOM.

OXONOmKEeHHS Cyca 10 MOYaTKOBOI TEMIIEpaTypH
OponiHHS TPOBOAATH ab0 B TEIUNIOOOMIHHUKY THILY
«Tpyba B TpyOi», abo 3a JOMOMOTOI0 YCTaHOBKH IiJ
BakyyMoM. OXONOKEHHS [ BaKyyMOM IO3BOJIIE
VHUKHYTH YCTaHOBKM TPOMI3IKHX 1 METaJ0EMHUX
TEIIOOOMIHHUKIB «Tpy0a B TpyOi», OJHAaK BHUMarae
3HAQUHMX KaliTaJbHUX 1 eKCIUlyaTaliiHUX BHTpAT.
SIkicHUM 1 aprymeHTOBaHUM pimenHsm [2011], Ha TymKy
aBTOPIB, € YCTAaHOBKA Ha Wi MO3MWii cripaJibHOTO 200
HIMPOKOKaHAIBHOTO TemI000MiHHMKA (puc. 4). Haitoinbim
CKJIAJHUA 1 CEHEpProEMHHH Tmpouec IMCTIIALI  abo
TIePErOHKN OpakKH I pexrudikartii crmpty. 3pina Opaxka,
mo wmictute 8-10% cmupry, mepekadyeTscs B
OparomneperoHHuii amapar. 3 eHepreTHdHOI TOYKH 30py Ha
mif  cTamii Tpomecy 3a JIONMOMOTOI0 TApH  €TaHOIM
BIIOKDEMIIIOETBCSL  BiZl ~ BOAW, PEYOBHH, M0 HE
(epMeHTYIOThCS, 1 TPOMYKTIB BTOPHUHHOI (hpepMEeHTAL].
KinueBuii npogykT poOoTH OparoneperoHHOro amapara—
ONICPXKAHHS CIUPTY CHUPIFO W Oapiu, IO MICTUTH BCi
eKCTPaKTHBHI €JeMEHTH I TBepai 3BakeHi pedoBHMHH. Ha
OLIbLIOCTI BITYM3HAHUX CIIUPTOBUX 3aBOJIIB
3aCTOCOBYIOTbCS ~ MIJIHI ~ OJIHOXOJOBI  BEpPTHUKANbHI
TpyO4acTi TEINIOOOMIHHUKH, $SKi BHKOPHCTOBYIOTH SIK
KOH/ICHCATOPH, CIHPTOYJIOBIIOBAYi, XOJOAWIBHHUKH i
migirpiBEEKA.  SIk  geduermMaTopm  3aCTOCOBYIOTHCSA
06araToxomoBi TOPHU30HTAIIBHI TpyOUacTi
TerIo0OMiHHMKKA. Ha BCIX IOMX MO3MUINAX 3 YCHIXOM
BHKOPHUCTOBYIOTBCA  IUIACTUHYACTI  TETIIOOOMIHHHKH,
3aBJISIKM CBOIM BJIACTUBOCTSIM — MaJjiMid 00cCsTr 3aiiMaHoro
NPOCTOPY, BHCOKAa INPOAYKTHBHICTH 1  IpocToTa
0o0CyroByBaHHs, BOHH €(EKTHBHO ¥  CTaOiIBHO
NpaloloTh NpU  KOHZEHcalii CHMPTOBOI mHapu i3
MIPOMHUBHHX, PEKTH(DIKAMIHHUX 1 IET1IpaniiHUX KOJIOH.

Bicnuk Hayionanvroeo Texuiunozo Yuisepcumemy «XI1I». Cepia: Innosayitini

docnioxceHHs y Haykosux pobomax cmyodeumia, 2022, Ne 2 (1364)

17



ISSN 2220-478 (print), ISSN 2663-8738 (online)

Bo, B Bopa
KonpeHcaTop ,q KonpgeHcaTop oA A
CcnupTy pekTudbikaTy
_...
-
Kongewncarop MNeperpisay Kongexcartop
cnnpTy nynsnu
BropuHHMiA oxonog- Unkno-
KYBa4 cnUpTy . rekcaHon

Bopga

i

]
T
= PerexepauiiHa
KonoHa
-
L’[ )4—‘ - DA »s
b <
o 5
MepeuHHa IE g
Tnepermil E 'g' I'lap >
Bonokna 3 E Bar pHE
ﬂﬁ E

Kon- Bunap-
aeHcar HUK

MeperoHka
Bapau

aoon0
[.X-X-F.]

[+]
N |

BupoBHuumin
oxonoamysay

BunapHuk

BunapHuk

Puc. 4. [Ipuxman cxeMu yCTaHOBKH TETUIOOOMIHHUKIB 1 BUTIAPHUKIB Y TIPOIIEC TUCTHIISIIT

Ha mepmomy (mizBapioBaHHS) 3aMic HiIirpiBaroTh
no Ttemmepatypu 90-95 °C, BHUKOPHCTOBYIOUH IS
poro excrpamapy. Ilpm upomy, 100 YHUKHYTH
MiIBUINIEHHS  B'A3KOCTi, HarpiBaHHSA  3JIMCHIOIOTH

pamioHambHI TEXHOJOTiYHI pIMIEHHS — HAayKOBO IX
OOIPYHTOBYIOTh; 3aCTOCOBYIOTh METOIU MAaTeMaTHYHOT
00pOoOKH pe3ynbpTaTiB Ta aHajdi3y; MPOTHO3YIOTH Mepedir
TEXHOJIOTIYHUX TPOLECIB; aHATI3yIOTh TEXHOJIOTIUHI

MIBUIKO, TPOTATOM 1—2 XBHJIWH. 31piOHEHA CUPOBHHA
3MINTY€ETHCS 3 BOJOIO JI0 BMICTY CyXHX PEUOBHH Y 3aMici
16—-18 %.

[lpu BHKOHAaHHI PI3HOBH[IB 3aBJaHb TUCIHIUTIHA
CTYJICHTH 3aKPIIUTIOIOTh 3HAHHS, OTPUMaHI [IPH BUBYCHHI
TEOPETHYHOTO MaTepiany, BUBYAIOTh Ha MPAKTHUIl BIUIHB
TEXHOJIOTTYHOTO pexumy Ha e(eKTUBHICTh
JTOCTIKYBAHOTO MPOIECY Ta MPOCKTYBAHHS 00JIaHAHHS
XIMIYHUX BHPOOHHITB, NOTIUOIIOIOTh 3HAHHS IIPO
HBOTO, YAOCKOHATIOIOTECA B  METOAax  0OpoOKH
pe3yNbTaTIB EKCIEPUMEHTAIBHUX JOCIIKEHb, B TOMY
YHCTi i3 3aCTOCYBaHHSAM METOIIB BHOOPY pallioHaIbHUX

YMOB TPOBEIEHHS TEXHOJIOTIYHHX IMPOIECiB, IO
BIANOBiJa€ BHMOTAaM Cy4YacHOI CHCTEMH HaBUaHHS.
Takox CTYJCHTH HABYAIOThHCS KOPHCTYBaTUCS
HOPMATHBHO-TCXHIYHOIO Ta TEXHOJIOYHOIO

JIOKYMEHTAL€10 Ha 00JIafHaHHsI 1 MPOAYKLi0; 00MparoTh

cuTyamii, piBeHb €KOJOTIYHOI Oe3NmeKd BHPOOHMITB Ta
iHTeHcH(iKkamii MporeciB pecypco- i eHepro3oepesKeHHs
0€3BiIX0THUX BUPOOHHIITB

Iepapxist KOMILIEKCHUX CKJIaJ0Bi iHHOBALiHOIO
HABYAHHS 32 IMCHHILIIHOIO.

Pelitunrose OL[IHIOBAHHS, HATPUKIIAJI,
IHAMBIyaJbHOTO 3aBIaHHA Y BUIJAI y4YacTi Y
KOMIUIEKCHOMY  IHHOBAaI[iIfHOMY TPOEKTI  IO3BOJIIE

OWIHWTH CaMOCTiiiHy poOOTy CTyOeHTiB Ipu HOro
MATOTOBII Ta peami3amii Ha YCiX PiBHAX BHUKOHAHHS.
[Ipu mpoMy KpUTEpieM € He TiNBKH 3JaTHICTH CTyIEHTa
MpaIioBaTH 3 HAYKOBO-TEXHIYHOIO JITEpaTypolo, aie i
Woro BMIHHA aHAJi3yBaTH OTPUMAaHI PO3PaXyHKOBI Ta
AQHATITUYHI MaTepiaiy, BUKOPHCTOBYBATH iX sl OLIbII
MOBHOTO PO3KPUTTS 3aJaHoi TEMH, HOro 3JaTHICTh
3aXMCTHTH IIpeJCTaBiieHy poOory. 3BHYaiiHO, Uit
e(peKTUBHOTO BHKOPUCTAHHS PEHTUHIOBOI CHCTEMH
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HeoOxigHa Oe3nepepBHa, 4iTKO OpraHi3oBaHa INepeBipka
BCiX BUKOHaHUX BUJIB POOIT, 110 J03BOJISE OpPraHizyBaTH
HpoLeC OLIHKM 3HaHb CTYJCHTIB SK Oe3nepepBHUN 3
MEePIUX 3aHATh 1 JO KIHISM CEMECTpy, NHpPH IhOMY
Ba)XJIMBA POJIb BUKJIA/a4a, KU MOBHHEH OyTH rOTOBUI
BUTpauaTH CBii dYac Ha TEpeBipKy BCIX BHIIB,
MPAKTUIHO, IHIUBITyaIbHUX POOIT CTYIEHTIB.

JIist yCmimHOTO PO3B'S3KY IMOCTABJIICHUX 3aB/IaHb
HEOOXITHO HAaBYAIBLHO-METOONYHE 3a0e3leYeHHsT BCIX
3aIUIaHOBaHMUX KOHTPOJBHUX 3axoaiB — PI'3, koHTpobHI
poOOTH, mNHWTAaHHS 10 aHali3y CaMOCTIHHUX poOiT,
criBrpans 3i cryaeHtamu iHmmx BH3 npu BukoHaHHI
OCHOBHHMX LJIEH KOMIUIEKCHOrO mpoekry Ta iH. Jlo
HaBYAJIbHO-METOJMYHOTO  KOMIUIEKCY  JUCLUILIIHU
BXOJUSITh: HaBYAJIbHA 1 poOoYa IMPOTrpamMu 1o JUCHUILTIHI,
CEMECTPOBI KaJeHIapHi IUIaHW, OIUC PEHTHUHTOBOI
CHUCTEeMH TI0 JUCIMIUIIHI 13 BKa3iBKOIO Ha BHUIH POOIT,
KOHTPOJIBHHX TOYOK, OalliB 3a KOXXHHMHA BHI pPOOIT,
KOHTPOJIbHI 3aBIAHHS ISl TTIOTOYHOTO W TiJICYMKOBOTO
KOHTPOJIIIO 3HaHb 110 AUCHUILIIHI, HABYAIbHO-METOANIHI
peKOMEHJamii Jans  BHKIQAAa4iB 1 CTYACHTIB 3a
KpHUTEpisIMH, SIKI TIOB'SI3aHI i3 MPOBEJCHHSIM KOHTPOJIIO,
TEMaTHKa IHIMBINyalbHUX JOMAIIHIX 3aBIaHb 1 BUMOTH
110 TXHBOTO 3MICTY ¥ 0(hOpMIICHHIO, MaTepiall HOTOYHOTO

JCKI[IIHHOTO  KOHTPOJII0O 32  OKPEMHUMH  TEMaMH
JUCHHWIUTIHM,  HABYaJbHO-METOJIUYHI  MaTepiand 3
opranizartii CaMOCTIHHOT poboTu CTYJICHTIB,

OMyOJIIKOBaHI ¥ HeoIyOJlikoBaHI METOIWYHI PO3POOKH
Mo JaHii NUCHUIDIIHI, y TOMY 4YHCIi iX eJIeKTpOHHI
Bepcii, mepeniKk BUKOPUCTOBYBAHUX HAOYHUX MaTepiaiiB
1 TEXHIYHUX 3ac00iB HABYAHHS 11010 KOHTpOo [1-5].
3a3BUYail MpaBWIbHI [ii CTYICHTIB JO3BOJISIOTH
peayizyBaTH pPO3YMOBI 3IaTHOCTI KOXHOTO B OLIBMI
KOPOTKHH TepMiH, HDX NpHW 1HIUBIyanbHiil poboTi, ane
3aXHCT pOOOTH MPOXOIUTH B TiK (opMmi, sKa T03BOIUTH
NEepeBIPUTH  BMIHHS ~ KOXKHOTO  CTyJEHTa  JiSITH
CaMOCTIHO B aHAJIOTIYHHUX CHUTYAIlisIX — 3aXHCT y JBa
etanu. HoBuME MeTOJaMU OLIHKY PE3y/IbTaTiB HABYAHHS
€, HampuKiIajJ, KOMIUICKCHI 1HHOBAIliiHI TPOEKTH 3
JOJATKOBUM TBOPYMMH 3aBJAHHSAMH, SIKI CTOCYIOTHCS
KOKHOTO CTY/CHTAa Ta MalOTh aJITOPUTMH OLlIHIOBAHHSI.
Vkpaincebka —acomiamis  XiMigHOi 1 Xap4oBOi
imkenepii (CFE-UA); Sustainable Process Integration
Laboratory (SPIL) NETME Centre; Faculty of
Mechanical Engineering Brno University of Technology
— VUT Bmo, Czech Republik; AT «CniBapyxHicTb —
T». YkpaiHcbka acomiarist XiMigHOT 1 XapuoBoi iHxeHepil
SBISIETECA ~ CTPYKTYPHO CKJIQJIOBOI0  YaCTHHOIO
€Bponeiicekoi ¢enepanii ximiunoi imxeHepii (EFCE).
VYkpaiHcbka acoriamis XiMi9HOT 1 Xap4oBoi iHKeHepii
crpusie criBpoOiTHUITBY 3 EFCE Mix HekoMepIiitHuMEI
npodecitHIMH HaYKOBO-TEXHIYHHUMH TOBAPUCTBAMHU ISl
3arajJbHOrO0  PO3BHTKY  XIMIYHOI  Ta  Xap4oBOi
MIPOMUCIIOBOCTI 1 IK 3aCi0 CIIPUSHHS 1X PO3BUTKY.

BucHOBKH Ta mepcneKTHBH  IOJAJIBLIOTO
PO3BHUTKY.
[MpexncraBneni MOJKJIMBOCTI KOMILIEKCHOTO

IHHOBAaLlIHHOTO HaBYaHHS CTYJCHTIB MOXYTb OyTH
3aCTOCOBaHI JUIsi PpI3HOBHAIB raiy3edl XiMiyHOT Ta
XapuoBOi  TEXHOJOTii 3  ypaxyBaHHSIM  PO3BUTKY

€poneiicbkoi  @epepanii  Ximiunoi  Imkenepii.
OCHOBHOIO METOI0 IisJIbHOCTI IPOMajChKOi opraHizawii
«YxpaiHCbKa acolialis XiMiYHOT Ta Xap4oBoi iHKeHepii»
€ BHpINICHHS NMHUTaHb PO3BUTKY XiIMIYHOI Ta Xap4oBOi
MPOMHUCIIOBOCTI Ta  cmiBmpami 3  €BpONEHCHKOIO
®Denepariero Ximiunoi [mkenepii, ydacts Ta opranizaris
Ykpainchkux Ta MibKHapOJIHUX HAYKOBUX KOH(EPEHIIiiH,
ceMiHapiB, CHMIIO31yMiB, 00OMiH HayKOBUMH
JIOCSITHEHHSIMU, OpTaHi3alisi BHCTAaBOK, EKCKYPCIHHHX
BiJIBIlyBaHb HAYKOBHX IIIHHOCTEH wieHiB OpraHizamii —
MONIYK Ta HAyKOBE OOIPYHTYBAaHHS paIliOHAIBHUX
rapaMeTpiB MPOLECiB Xap4oBOi Ta XIMI4HOI 1H)KEeHepii.

Benvke 3HaueHHs y BupimeHHI wiel npoOnemu
BiJIBOJTUTHCS ITiITOTOBII BiJIMIOBITHOI HAYKOBO-TEXHIYHOT
JTepaTypu, IO MOSCHIOE CXEMY Ta JIOTIKY MPUAHATTS
KOHCTPYKTOPCBKMX Ta TEXHOJOTIYHHUX pIllleHb, IO
MICTUTh TIPUKIATM Ta HEOOXiJHI JOBIJAKOBI HaHi.
TIPUAHATI HA eTaIi KOHCTPYKTOPCHKI Ta B3a€MOTIOB's3aH1
MOIAJBIIN TEXHOJIOTIYHI PIICHHS MOXYTh 1 MOBUHHI
3MIHIOBATHCS, KOPUTYBAaTUCh Y XOMi iX 3MIMCHEHHS Ha
BUKOHaBUiH (asi npoBakenns [1-5].

[IBuaKMME TEeMIIaMU PO3BUBAETHCA KOMITHOTCPHE
MPOSKTYBaHHS TEXHOJIOTIYHUX TMPOIECIB 1 CUCTEM, aJic B
00JacTi KOMO'FOTEPHOTO MPOCKTYBAHHS 3aJIHIIAETHCS IIC
0arato  HE  BHpINICHMX NHTaHb.  CIEIiANICTaM-
MPOEKTYBaIbHUKAM HEOOXiJHO, MEpIl 3a BCE, Mi3HATH
JIOTIKY TPUHHATTSI TEXHOJOTIYHUX PillleHb, MPEACTABUTH
TPYIHOIII Ta albTePHATUBH BHOOpPY pallioHATbHUX
pitrens 3 Oe3mivi MoxmBHX. lle mM03BOJHMTH M OLIBII
PEATICTUIHO CTABUTHCS JI0 PE3yJIbTATiB Ta MOMXJIMBOCTEH
KOMIT'FOTEPHOTO MPOEKTYBaHHS Ta MPOrpaMyBaHHS, SKe
HaiJacTille BHWKOHYETHCS B PEXKUAMI JialloTy Mixk
JIFOJIMHOKO T2 KOMITFOTEPOM. \
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C. U. BYXKAJIO

KOMIUVIEKCHBIE CHCTEMBI U3JIOKEHUA TACHUATIIMHBI OCHOBBI NPOEKTUPOBAHU S
OBOPYJOBAHUS XUMHWYECKHUX TPOU3BOJACTB KAK COTPYJHUYECTBO ACCOIIMALINUN
EFCE u CFE-UA

B marepuanax craThu paccCMOTPEHBI BO3MOXKHOCTH IS OTIpeNesieHus Tiesiell 00ydeHus cTylaeHToB BY30B ¢ menbio
JMAbHEHIeH pa3pabOoTKH COCTABISIOMIMX KOMIUICKCHBIX MPOEKTOB. IIpM HAmMCaHWU CTAaThU HUCIIOJNB30BaH OIIBIT
mpernoaBaHus  TUCHUIUIMHBI  «OCHOBBI  IPOCKTHPOBaHUS  OOOPYAOBaHHS XHMHYECKHX IPOHM3BOJACTB» B
HarnuoHambHOM — TEXHUYECKOM  YHHBEpPCHTETE «XapbKOBCKUU TOJIMTEXHUYECKUH WHCTUTYT» Ha Kadeape
WHTETPUPOBAHHBIX TEXHOJIOTUH, mpoueccoB M amnmaparoB B 2022 r. KoMIUlekCHble CHCTEMBI ONpPECICHUS
COCTaBJIAIONIUX JUCIUILIAHBI 00YCIOBUIA KOMIIETCHTHOCTH M Ka4€CTBO MaTepHalia paCCMaTPUBAIOTCS MPOIYIIICHHBIC
4yepe3 MpHU3MY COOCTBEHHOI'O TBOPYECKOTO BOCIPHSTHS, YTO JEIaeT MaTephall 0OCOOCHHO ILEHHBIM. Pa3paboTku
MIPOBEJIEHBI ¢ MPUMEHEHUEM COBPEMEHHBIX BBICOKOA(()EKTHBHBIX HAYYHO-0O0OCHOBAaHHBIX MPOIECCOB M aIllapaToB
XUMHUYECKHX W TIMIIEBBIX MPOU3BOJCTB, HAPUMEDP OT PA3HOBHUIHOCTEH aHalM3a KIACCU(PUKAINU-UACHTH()HUKAIIH,
0o0ImuX TMOHATHH W TpPeOOBaHWH TPOEKTUPOBAHUS PA3HOBUIHOCTEH O0OPYMOBAaHUS XHUMHYECKHUX IMPOHU3BOJCTB [0
BEIOOpA aNTOPUTMOB PAacUeTOB HA Pa3HBIX CTAAMAX MPOCKTHPOBAHUS, M3TOTOBICHUS U dKCIUTyaTarmu. [IpencraBieHbt
MIPUMEPHI M HEKOTOPbIe 0COOCHHOCTH BO3MOXKHBIX PEUICHNH 00ydeHNsI, OCHOBAaHHBIC Ha SKCIIEPUMEHTAIBHBIX JaHHBIX
pa3paboTKy MEXaHU3MOB UICHTH(PHUKAIIMU-KIACCU(PUKAIIAN TPOIIECCOB U UX HAYYHOTO 0OOCHOBAHHMS B BUIEC OOBEKTOB
HHTEJUICKTYalIbHOH COOCTBEHHOCTH.

KiroueBble cJioBa: OCHOBBI NMPOCKTUPOBAHHS, XMMHUYCCKUE TPOM3BOACTBA U O00OPYJOBaHHUE, KOMILICKCHBIC
WHHOBAI[MOHHBIC MPOCKTHI, 000CHOBAHHBIC METO/IbI O0YUCHUS CTYICHTOB.

S. 1. BUKHKALO

COMPLEX SYSTEMS OF TEACHING THE DISCIPLINE FUNDAMENTALS OF CHEMICAL
INDUSTRY EQUIPMENT DESIGN AS A COLLABORATION OF EFCE and CFE-UA
ASSOCIATIONS

The materials of the article consider the possibilities for determining the educational goals of university students in
order to further develop the components of complex projects. When writing the article, the experience of teaching the
discipline "Fundamentals of chemical production equipment design" at the National Technical University "Kharkiv
Polytechnic Institute" at the Department of Integrated Technologies, Processes and Devices in 2022 was used.
Complex systems for determining the components of the discipline determined the competence and quality of the
material, and the question that viewed through the prism of one's own creative perception, which makes the material
especially valuable. Developments are carried out using modern, highly effective scientifically based processes and
devices of chemical and food industries, for example, from types of classification-identification analysis, general
concepts and design requirements of types of equipment of chemical industries to the selection of calculation
algorithms at various stages of design, manufacture and operation. Examples and some features of possible training
solutions are presented, which are based on experimental data of the development of process identification-
classification mechanisms and their scientific justification in the form of intellectual property objects.

Keywords: basics of design, chemical production and equipment, complex innovative projects, scientifically
based methods of teaching students.
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0. 0. BPOBAPHHK, B. B. OBCAIHIKOB

JOCJIKEHHSA BJJACTUBOCTEN CEPEJOBUIIA KEPYBAHHS JAHUMH TA OI[THKA YACY
INEPEJAYI BEJIMKUX HABOPIB JTAHHUX

VY cratTi po3risAacThes 3a4a4a OL[HIOBAHHS Yacy nepeadi BEeMMKUX HaOOpiB JaHUX 4epe3 PO3IOIieHe CEPEIOBHILE KepyBaHHS
JaHUMH Ha OCHOBI CaMOCTIHHO CTBOPEHOI MOJei HEHpOHHOI Mepexki Ta JIOCIIPKEHHs BIACTHBOCTEH ILbOTO CEpElOBHIIA 32
JIOIIOMOTOI0 METOJIB CTATUCTHYHOTO aHami3y. ISl IIOYaTKOBOTO aHANi3y OTPHMMAHO METaIaHi Ul YCHIIIHMX Inepenad ¢aiiiB B
cHCTeMi, TpaHC(OPMOBAHO Ta BHUICHO 3MiHHI, sIKi BIUIMBAIOTh Ha 4ac mepenadi aitmis. Ilig wac aHamisy BHKOpHCTaHi pi3HI
BHOIpKH, MO0 TMEpeBipUTH, UM CXOXI PE3yNbTaTH B YCIX HASABHUX JaHUX. 3aCTOCOBAHO METOAU KOPEIIIHHOTO, perpeciiHoro
aHamizy ISl JOCIIDKEHHS cepefoBUINa. BUSBICHO, IO HEe iCHyE YiTKOi KOpEJALil MDK YacoM mepeiadi Ta OJHUM 3 BXIZHUX
napamerpiB. Yac nepenadi Qaiiy 3anexuTh BiJl psAy 30BHILIHIX (aKTOpiB, sIKi HEMOXIIMBO OTPUMATH 32 JONOMOIOI0 METaJaHuX,
aJie MOXKJIMBO YacTKOBO IOCIIJUTH CEpPeOBHIIE BHKOPHCTOBYIOUM OTpHMaHi MerajaHi. BUKOpHCTaHO MOelb Ha OCHOBI ZBOX
BXIZIHUX PIBHIB [UIS YKCJIOBHX Ta KaTErOpiaJIbHUX 3MIHHUX, a MOTIM 00’€IHAaHMX B OAHY rinky. st 300pakeHHsI pe3ysbTaTiB
nepen0adyeHHs: BUKOPHCTOBYIOThCS NMOoKasHHMKM RMSE Ta fiarpama poscitoBaHHs JUlsi TOPIiBHSHHS LIBOBHX Ta Hepea0aueHHx

3HaueHb. [IpoBeneHi po3paxyHKH OKa3yIOTh 3aJOBUIBHI Pe3yIbTaTH Nepe0aucHs;
KnrouoBi ci10Ba: 1OCTiIKEHHS BIIACTHBOCTEH; OLIHKA Yacy Iepenadi; METOQW CTaTUCTHYHOTO aHalli3y; aHaji3 IaHHX;

perpecisi; KOpeJsiiis; HepoHHa Mepexka.

Beryn. CepenoBuiiie KepyBaHHs JaHUMH HayKOBHX
EKCIIEPUMEHTIB ~ YTBOPIOE  CKIIAJHY EKOCHCTeMYy 3
JUHAMIYHOIO B3a€EMOJIEI0 MiX KOPHUCTyBadyaMH Ta
HeHTpamMu 0O0poOKU MaHux. TOYHICTH MPOTHO3IB MOJEII
oOMe)keHa KUIBKICTIO CHCTEMHHX JIaHUX Ha MOMCHT
NPOTHO3YyBaHHS Ta CTOXAaCTHYHUMH MpOLECAMH, IO
BiIOYBAIOTbCS B OKPEMHX  4YacTHMHaX  CHUCTEMH.
HenTpanbHa pons Rusio sk CHCTEMHU KepyBaHHS JaHUMH,
a TaKOXX BeJIMKa KUIBKICTh 1H(opMauii mpo nepepadi ta
JKUTTEBUI UMKJI MpaBWJl [@HUX, SKy BOHA 30upae,
MOXYTb [JOMNOMOITH CTBOPUTH QJITOPUTM MAIIHHHOTO
HaBYaHHS JIJIS OLIHKH Yacy mepenadi.

Byno posrasHyTO BimoMi AOCTiIKEHHS KOMaHIH
po3poOHKKIB Rucio, B SKHX TPOBENCHI JOCITIIKESHHS
BIIACTHBOCTEH CepeNoBHINA Ta OIIHIOBAJIACS TPUBAJICTh
nepenayi BEJIMKOI KUIBKOCTI (aifmiB Ay HayKOBHX
mociimkens [1-5]. YV milt  crarTi  po3rismaeThes
npobsiema ineHTudikanii (GakTopis, IO BIUIMBAIOTH Ha
Opollecd B pI3HUX CHCTEMaX. 3a3BUYaldl Taki 3amadi
BUPIIIYIOTBCSI METOJJAMU KOPEISLIIHHOT0, perpeciiiHoro,
(haKTOpHOTO Ta KOMIIOHEHTHOT'O aHaNi3Y.

OCHOBHUM 3aBIaHHSIM KOPEJLAIIHHOTO aHami3zy €
BU3HAYCHHS 3B’S3KYy MDK BHIIQJIKOBUMHU BEIHMYMHAMH,
OIliHKa MOTO IHTEHCHUBHOCTI Ta CIPSIMOBAHOCTI [6, c. 56].
Omxe, BiAMOBiTHI Koe(DimieHTH KOpensmii MOKa3yiTh
BEITMYHHY 3B'S3KiB MK O3HAKaMH.

3aBOaHHsIM pErpeciiiHOro aHaji3y € CTBOPEHHS
MOJIeT, $IKa JI03BOJISIE OLIHUTH 3HAYEHHS 3aJIeXKHOI
3MIHHOT Ha OCHOBI 3HAa4€Hb HE3AJEKHHUX IOKA3HHKIB.
Perpeciiiuuii aHani3 € OCHOBHUM IHCTPYMEHTOM JUISt
BUBUCHHS IIOKa3HHMKIB B3a€MO3B'I3Ky MIDXK pPI3HUMH
3MIHHUMH [6, ¢. 68].

KopensuiitHo-perpeciiunit aHai3
BUKOPDHCTOBYIOTH ~ JJsi  pO3B’s3aHHsA  3a7a4 B
PI3HOMaHITHUX  Taly3siX, TaKuX SK CKOHOMIKa,
COINOJIOTIs, CTAaTUCTHKA, reorpadis, meMmorpadis Ta
iHmmi[7-10].

Barato po0iT, MpUCBAYCHUX 3a7a9aM PeTrpeciitHOro
aHali3y, BUKOPUCTOBYIOTh HEHPOHHI MEPEXKi, K METOJ
po3p’sizanns [11,12,13].

MeTo10 pOOOTH € IPOBEICHHS TOCIiIKESHHS TaHUX
nmoii cepenoBuima Rucio, BU3HaYEHHS HOBOTO MiAXOay

B peami3izamii Momemi HEHPOHHOT Mepexi It
OLIIHIOBAHHS Yacy nepeadi BeJIMKUX HAOOpiB JaHUX.
IHocTranoBka 3amaui. OCHOBHO0O METO0

IOCTIJDKCHHSL € aHajii3 poboTm cepenoBuima Rucio 3
BUKOPHCTaHHAM iHopManii npo nepenavy AaHUX Ta
CTBOPEHHSI HEWPOHHOI Mepexi Uil PO3paxyHKy uacy
nepenadi (airy METoIOM perpeciiHoro aHaizy.

IcTopuano 3amaga perpecii BUKOPHCTOBYBAJIacs
TIpH JOCTIDKEHHI BIUIMBY OJHIE! Tpymu Oe3nepepBHUX
BHIIAIKOBUX BEIWYMH Ha IHIOIY Tpymy Oe3mepepBHUX
BEJTHYHH.

Y kjacwuHid  3amadi  BIATBOpPEHHS  perpecii
HaBYaJIbHa BUOIpKa — IIe HaOip He3aJeKHUX 00'€KTiB
X ={x,)',, BHU3HaYe€HUX BEKTOPOM JIHCHHX O3HaK
X = (x[’l,,,,,x‘.’d),HOTpiszO

CTBOPHTH ANTOPUTM

(perpecop), sSKWii 32 BEKTOPOM O3HAK X IOBEPHYB OH
TOYKOBY OLIHKY 3Ha4YeHHS perpecii 7, [OBipumid
IHTEepBaI (t_,t,) a0o amocTepiopHUi PO3MoIT HA Oe3mivi
3Ha4€Hb PErpeciiHoi 3MiHHOI p(7]|x) -

ITinroToBKa JTaHUX. Jns JOCIIJDKEHHS
cepenoBuiia Rucio Ta HaByaHHS HEMPOHHOI Mepexi
Oy 3i0paHi MeTaJaHi Mpo ycHimHi nepenadi ¢aiiis 3a
oauH Micsanpb (mpubmu3zno 20 MiNbHOHIB 3ammciB), sKi
3Haxomuiauch y ¢opmari JSON. Ili mami Oyio
KOHBepTOBaHO y ¢gopmar CSV 3a J0MOMOTOI0 METOMIIB
6ibmiorek PySpark Ta Pandas MoBM nporpamyBaHHS
Python. I3 Bcix MOCTYmHUX MaHWUX CTBOPEHO BHOIPKH
00’emoMm Bix 10 THCSY 10 2 MiNBHOHIB, OO MEPEBIPHUTH,
YM CXOXI pe3yJabTaTH B YyCIX HasBHUX JaHHX Ta
MOJIETIIMTH HaBaHTa)KEHHS Ha arlapaTHy YacTUHY Iij 4ac
nocnimpkenns. [loOynyBaBmM KopessLiiiHy —TaOIHI0
(Tabn. 1) Oyno BH3HAYEHO, IO 3aJEXKHICTh MK 4acoM
nepenadi (GaiiiB Ta po3Mipom (aiiniB CTAaHOBHUTH JIMILE
36%, ToMy MOTpiOHO BH3HAYATH JOAATKOBI 3MiHHI, SKi
BIUTUBAIOTH Ha Yac nepenadi (aiis.
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Byno Bunineno 4 3minHi B ¢opmari yacy, a came:
yac  CTBOpEHHS  3amuTy Ha  TpaHcdep, dac
MIATBEP/KCHHS, Yac I0YaTKy TpaHchepy Ta dac
3aKiHYCHHs. BUKOpHCTOBYIOUM IIi 3MiHHI, PO3PaxOBaHO
gac rnepeaadi ¢paiiniB Ta yac nepedyBaHHs (aiiiB y uep3i
Ha repeniaqy.

JlomaTkoBUM KpOKOM, OyJ0 BBEICHO HOBY 3MiHHY
(cToBIenp), sKa OXapakTepU3yBayia PO3Mdia QailmiB 3a
po3mipoMm Ha okpemi kateropii (<100 M6, 100-200 MO,
...) mo Oymu imeHtu¢ikoBaHi, 0a3yrOUYUCh HA aHANTIi31
TUIIOBHX 3HAa4€Hb PO3Mipy (aiiiiB 3 Habopy NaHMX.

IMig gac gocmimpkeHHs Oyino 3’sACOBaHO, MO JEsKi
¢aiiiu MOXXyTh 3HaXOAWTHCS B 4ep3i Ha mepenady 1o 3
IHIB, a mepeaBatucs MeHie 1 XpwinHU. ToMy BBeIeHY
3MiHHY OyJI0 BHKOPHUCTAHO JIMIIE IS IPOBEICHHS
KopeysiiHoro  aHamizy. Crhuparoumch Ha Tpadik
3aJIEKHOCTI MK 9acoM IIOYaTKy Iepenadi Ta YacoM
3akiH4eHHs (puc. 1), MOXHa 3pOOMTH BHWCHOBOK, IIIO
(dalinu mepenaroThCs HE MHTTEBO, & B 3aJICKHOCTI Bif
pO3MIipy Ta IHIMX XapaKTEPUCTHK. Takok Ha PUCYHKY
MOXKHA 1MO0AYHTH, K (PaiIn MepeaarThcs B HEBEITHUKUX
rpynax. IIpoBiBmn nepeBipKy 3MIHHHX 3a JOHNOMOTOIO

Ta6mmist 1. Kopensiitina Tabauis

KOPEJSILIHHOTO aHaNi3y Ta YHUCICHHUX EKCIIEPUMEHTIB 3
MiJICTAHOBKOIO PI3HOMAHITHUX HaOOpIB 3MIHHUX 10
HCHPOHHOI MeEpEexi, 3alUICHO JHUIIe 7 3MIHHUX, SKi
HaHOUIbIIIe BIUTMBAIOTh HA TOYHICTH OIIHIOBAHHS Yacy
nepenadyi. 3aumnieHi 3MiHHi:

e «Accounty - Ha3Ba aKKayHTY BiJ SIKOTO OYB 3aITUT
Ha TpaHcdep;

o «Activity» - HiSIBHICTH 3 SKOI TIOB’SI3aHHIA
TpaHchep;

e «Scope» - 00J1acTh 3aCTOCYBaHHS;

e «Dst_Rse» - micue, Kyau nepenaersces ¢aii;

e «Src_Rse» - miclie, 3Biaku niepeaaeThes (aii;

e «Bytes» - po3mip daiina B 6aiiTax;

e «Transfer Durationy - yac nepenaui ¢aiiiis.

IIpoBenena craHmapTH3alis YHCIOBUX JaHUX
BUKOpHCTOBYIOUM MeToxa StandardScaler 3 06ibmioTeku
MAaIIMHHOTO HaBYaHHA scikit-learn.

KonyBanHs kaTeropialbHUX JaHUX B YHCIOBHM
MAacHB MIPOBEACHO 3a JIOTIOMOTOF0 METOIY
OneHotEncoding 3 ©6i0mioTekn MalIMHHOTO HaBYaHHS
scikit-learn.

Bytes |Transfer Duration [Sec_Created At |Sec_Submitted At |Sec_Started At |Sec_Transferred At|Queue Duration
Bytes 1.0 0.36 0.07 0.07 0.07 0.07 0.09
Transfer Duration |0.36 1.0 0.04 0.04 0.04 0.04 0.12
Sec_Created At 0.07 0.04 1.0 0.99 0.99 0.99 0.03
Sec Submitted At [0.07 0.04 0.99 1.0 0.99 0.99 0.03
Sec Started At 0.07 0.0 0.99 0.99 1.0 1.0 0.05
Sec Transferred At [0.07 0.0 0.99 0.99 1.0 1.0 0.05
Queue Duration 0.09 0.12 0.03 0.03 0.05 0.05 1.0
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Puc. 1. 3anexxHicTh MiXK MIATBEPUKEHHSIM 3aIIUTY Ta IOYATKOM Hepeaadi

Bicnux Hayionanvnoeo Texniunoeo Yuisepcumemy «XI1l». Cepis: Innosayiiini
24 docridoicenus y Haykoeux pobomax cmyoenmis, 2022, Ne 2 (1364)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

IIporpamua peanizauis.

[1ix yac BUBYEHHS JaHUX OYJIO BUPILIEHO CTBOPUTH
HEWPOHHY MEpPEeXy 3 2 BXIJHUMH LIapaMu Ta | BUXiJHUM
TUIY TepcenTpoH. MK HUMH € KibKa IIapiB, B SKUX
HEHPOHN 3MEHIIYIOTHCS TTOCIIIIOBHO, 1 IIap, A€ MBI TUIKH
Mepexi 00'erHyI0TECS B OfHY Tinky. Cxema HEHpOHHOI
Mepexi 300pakeHa Ha puc. 2.

BuxopucroByetbess (yHKmis axtmBanii «ReLuy, a
JUTS OCTaHHBOTO mapy — pyHKis «Lineary.

Buxopucranus JBOX rijoK 00yMOBJICHO
BUKOPUCTAHHSAM YHCJIOBUX 1 KaTeropialbHUX MaHux. Ha
BX1Jl JIBOI TiJIKK MOJAIOTBCS KaTeropiayipHI JaHi, a Ha
BX1JT TIPaBOi MOJJAIOTHCSI YMCIIOBI JaHi.

BukopucraHi rinepnapaMeTpH JUIsl JaHOT MEpexi:

® ABTOMATUYHO BU3HAYCHA KUIBKICTh  BXITHHUX
CHUTHAJIIB 3aJ€KHO BiJ] BHKOPHCTOBYBAaHOTO (peimy
JaHWX;

e | BUXIIHIN CUTHAIT,

e KUTBKICTB enox HaBuyaHHs 200);

® KUJIBKICTh €K3EMIULIPIB TPEHYBaJbHOI BUOIPKH,
10 HAaJIXOMAATH Ha BXiJ 3a pa3, CTAHOBHUTH 512;

o koedimient HapuauHs nopisHioe 0,001;

® ONITHMI3aTOp - METOJ onTUMi3amii GyHKIi BTpaT
"Adam";

o QyHKIIiS BTpAT - cepenHs aOCOMIOTHA IIOXHOKA.

[TinGip 3HAYeHb TimepmapaMeTpiB MPOBOIUBCS
CKCIIEpUMEHTAILHUM ~ TIUIsIXoM.  Komminsmiss  momedi
IpoBeAeHa 3 omTuMizaTopoM — «Adamy», Ta (yHKIi€0
BTpar — «mean_absolute error». Mepexa HaBucHa 3a
JTIOTIOMOT'O0 METO/Ty 3BOPOTHOTO BUKJIUKY:

o EarlyStopping (patience = 50) — mnpunuHUTH
TPCHYBaHHS, KOJHM IIOKa3HUK, IO BIJICTEXKYEThCH,
npoTsirom 50 epio/IiB He MOKPAIYETHCS;

e ReduceLROnPlateau(factor = 0.5, patience = 20)
— 3MEHIIICHHS MIBUAKICTh HaBUaHHS Ha KoedirieHT 0.5,
KOJIM MeTpHKa NpoTsaroM 20 TepioiB He MOKPAITY€EThCS.

input_2 input: | [(None, 196)]
InputLayer | output: | [(None, 196)]
Y
dense_1 input: | (None, 196)
Dense ‘ relu | output: | (None, 128)
Y
dense_2 input: | (None, 128) input_1 input: | [(None, 1)]
Dense ‘ relu | output: | (None, 64) InputLayer | output: | [(None, 1)]
Y  J
dense_3 input: | (None, 64) dense input: | (None, 1)
Dense l relu | output: | (None, 16) Dense ] relu | output: | (None, 16)
concatenate | input: | [(None, 16), (None, 16)]
Concatenate | output: (None, 32)
4
dense_4 input: | (None, 32)
Dense ‘ relu | output: | (None, 16)
dense_5 input: | (None, 16)
Dense l linear | output: | (None, 1)

Puc. 2. Cxema HeitipoHHOT Mepexi

MiJi 9ac TPCHYBaHHs IMEPCENTPOHY BIANOCS YHUKHYTH
[IepeHaBUaHHsl Ta aJIrOPUTM aJEKBAaTHO NpaLIOE 3
IHIIUMH JaHUMH.

PesysabTaT nependaveHHs.

Ha puc. 3 npencrasneno rpadiku ¢pyHKLIT BTpart, 1e
rpadik 1 — e 3HaYeHHs BalifamiiHUX JaHUX, a rpadik 2
— 3Ha4YeHHs TpeHyBaJbHUX AaHux. Ha puc. 4 miarpamy

pO3CilOBaHHSI 1€ KpanmKd — L€ TPEHyBaJbHI JaHi, a
TPUKYTHHKH - LIe TECTOBI JaHi, 3 SKUX MOXXHa 3pOOUTH
BHCHOBOK, III0 JITOPUTM 00pOOJIsiE€ TECTOBI TaHi Maixe 3

3HaveHHs METPHK OLIHKH MMokKa3aHi B Tabu. 2. byno
npuitHaTo pimenHs B3t RMSE sk ocHOBHY Mipy,
OCKIJTBKM BOHA Ma€ Ti caMi OJMHUIN, IO W BUXIIHI

TaKOIO X TOYHICTIO, AK 1 TpeHyBaJbHi. Lle 03Hauae, mo 3HaueHHs (Ha Bigminy Big MSE), 1 1 merxo
Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini
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IHTEpIIpeTyBaTH. MeTpHKa TakoX IIpalioe 3 MallMMHU
aOCOJIOTHUMM ~ 3HAYEHHSMH, 10 KOPUCHO IS
KOMIT FOTEPHUX PO3PaxyHKIB.

Tabumns 2. 3HaueHHS] METPUK HE 3TPYNOBaHUX JIAHUX

R2 val 0.656
R2 train 0.753
R2 test 0.799
Max error 1521.351
MAE 47.897
RMSE 142.526

[ig wac mocmimkeHHs OyJI0 BH3HAYEHO, IO IaHi
TPYIYIOTbCS IIepes Iepenadcto, ToMy Oylo NPHHHATO
pileHHs 3rpynyBaTH (aiiiu no cepeHbOMY 3HAUCHHIO 1
NepeBIPUTH BIIT'YK HEHPOHHOT MEPEXKi.

[Ticns mepeBipky, 3HOBY OyJ10 moOyqoBaHo rpadik

120 4

100 4

loss

¢yHkuii BTpar (puc. 5) i aiarpamy posciroBanus (puc. 6).
OyHKIIT BTpaT Ui TPCHYBAIBHUX Ta TECTOBUX JaHUX
Maibke 30iratorbes (puc. 5), a 3HaYeHHS Ha Jiarpami
po3citoBaHHA ONMW3bKI 70 diaroHaii, IO O3HAYaE, IO
nepeadaveHi 3HaUYCHHS OJIM3bKi J0 IITOBHX. MeTpuka
RMSE wmae 3mauenns 59.9, MAE — 29.7, a R2 musa
TECTOBUX HaHUX — 93% (Tabm. 3).

Tabauus 3. 3HaUeHHS] METPUK 3rPYNOBAHUX JTAHUX

m 8
B0 4

40 - ; T

0 20 40 £0 80 100 120
# Epoch
Puc. 3. I'padik dynkuii BTpar

160
140
120
L, 100
80
&0

100

Puc. 5. I'padik GyHKIIT BTpaT [is 3rpynoBaHUX AaHUX

R2 val 0.841
R2 train 0.915
R2 test 0.932
Max_error 250.334
MAE 29.716
RMSE 59.906
3000
2000 -
™
& .
[n
1000 -
0
I I T T
0 1000 2000 30040
Tue
Puc. 4. I'padik posciroBaHHs
BOO
LA BTN
600
] e .
v
400 i 8

Pred

. e lFETORY Y "

g \...' PTI
200 —
-
f‘ .
0 «
o 500 1000
Tue

Puc. 6. I'padik po3ciroBaHHs 15 3rpylOBaHUX JAHUX

BuCHOBKHY 3 JaHOT0 AOCTi/IZKEHHS | ePCIeKTUBH

NMOJANBIINX PO3PO0OK Yy JTAHOMY HANIPAMKY.

Byno mpoBeieHO AOCHIKEHHS JaHUX —IOJIN

cepenoBumma Rucio, BUBUEHO BIACTHBOCTI Ta MOBEHIHKY
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cepenoBumia  Rucio T2  CTBOpEeHO  HporpamHe
3a0e3MneucHHst U PO3PaxyHKY Yacy Imepefadi BeTUKUX
HaOOpIB JaHUX 3a JONIOMOT'0I0 HEHPOHHHUX MEPEX.

[IpoananizyBaBImM JaHi CTOCOBHO dHacy TNepesadi
(hbatiiB, BHUSABIEHO, IO HE ICHYE UITKOI KOPENAIii Mixk
4acoM Iepeiadi Ta OJHUM 3 BXIAHHMX mapaMmerpiB. Yac
nepenadi  ¢aiuly 3aneXuTh Big pALy 30BHIMIHIX
(akTopiB, sSKi HEMOXJIMBO OTPUMATH 3a JOMOMOTOIO
MeTaJlaHhX, aje 3a JOMOMOTO OTPUMAHUX HaHHX
MOJKJIMBO YaCTKOBO JIOCIHIJMTH CEPEHOBHIIEC KEPYBaHHS
PO3MOIIICHOIO THPOPMALIIETO.

Byna nobynoBana Mojenb HEHPOHHOI MEpexi Iyis
NPOTHO3YBaHHA 4Yacy mepenadi ¢ailiB Ha OCHOBI
MeTaJaHuX Tepenavi. BusHaueHo, 1o npu BUKOPUCTAHHI
3rpynoBanux (GaiiiB mijx yac HaBYaHHS HEHPOHHOI
Mepexi 3HAYHO MOKPAIYIOThCS pe3ysbTaTu
OIIHIOBAaHHS, TOKa3HWKH R2 score 30imbIIyeTHCA IO
93%, a RMSE 3wmenmyetscs mo 59.9. Ortpumanmii
MOKA3HHK € IIJTKOM 3aI0BLUTEHUM.
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— acripaHT Kadeapu KOMIT'IOTEPHOTO0 MOJEIIOBAHHS IPOLECIB Ta CHCTEM, HallloHanbHUI TeXHIYHMH YHIBEpCHTET
«XapKiBChKUI MOMITEXHIYHUH ITHCTUTYT»

O. O. BROVARNYK, V. V. OVSIANIKOV

DATA MANAGEMENT ENVIRONMENT PROPERTIES INVESTIGATION AND TIME
ESTIMATION OF LARGE DATA SET TRANSFER

The article considers the task of estimating the time of transmission of large data sets through a distributed data
management environment based on a self-created neural network model and investigating the properties of this
environment using statistical analysis methods. For the initial analysis, metadata for successful file transfers in the
system was obtained, variables that affect file transfer time were transformed and highlighted. Different samples were
used in the analysis to check whether the results were similar across the available data. The methods of correlation and
regression analysis are applied for the study of the environment. It was found that there is no clear correlation between
the transmission time and one of the input parameters. The file transfer time depends on a number of external factors
that cannot be obtained using metadata, but it is possible to partially investigate the environment using the obtained
metadata. A model based on two input levels for numerical and categorical variables was used and then combined into
one branch. RMSE metric value and a scatter plot are used to display the prediction results to compare the target and
predicted values. The performed calculations show satisfactory prediction results;

Keywords: research of properties, transmission time estimation, methods of statistical analysis, data analysis,
regression, correlation, neural network.

O. O. BPOBAPHHK, B. B. OBCAHIKOB

WCCJIETOBAHUE CBOMCTB CPE/IbI YIIPABJIEHUSA TAHHBIMHA Y OIIEHKA BPEMEHU
HEPEJAYY BOJBIINX HABOPOB JAHHBIX

B crathe paccmarpuBaeTcs 3ajada ONEHKH BPEMEHH Iepenadn OoNbIInX HaOOpOB AaHHBIX Yepe3 paclpencieHHYIO
cpeny YIpaBiCHHS NAaHHBIMH Ha OCHOBE CaMOCTOSTENIFHO CO3JAaHHOW MOJENH HEHPOHHOW CETH W HMCCIIECIOBaHUS
CBOMCTB 3TOHM cCpelpl C MOMOLIbI0 METOAOB CTATUCTHUYECKOro aHanu3a. [[is HavyaabHOro aHanmM3a MOJy4YEHbI
METaJlaHHBIC JUIs YCICIIHON mepenavn (aioB B CHCTEME, TPAaHCHOPMUPOBAHBI M BBIICICHBI IIEPEMEHHBIC, KOTOPHIC
BIUSIFOT Ha BpeMs mepenaun ¢aitnos. [Ipyu aHamu3e MCIONB30BaHBI Pa3IMYHBIC BEIOOPKH IJIST IIPOBEPKH, ITOXOKHU JTU
pe3yNbTaThl BO BCEX MMEIOUINXCS JTaHHBIX. VCroJIb30BaHbl METOIbI KOPPEISILIMOHHOTO, PErPECCUOHHOTO aHaIn3a JJIst
uccnenoBanus cpeabl. OOHAPYKEHO, YTO HET YCTKOW KOPPEISAIUU MEXKIy BpEMEHEM Mepelayd U OJHUM U3 BXOJHBIX
mapaMeTpoB. Bpems mepenmaun Qaiiia 3aBUCHT OT psfa BHEOIHHX (DaKTOPOB, KOTOPHIE HEBO3MOXKHO IIONYYHUTH C
MTOMOIIBI0 METAAaHHBIX, HO MOXXHO 4YaCTHYHO WCCIIEZIOBAaTh CpPEAy HCIIONB3Ys IONydCHHbIE METaJaHHBIC.
Vcnonp30BaHa MOJIENIb Ha OCHOBE JOBYX BXOIHBIX YPOBHEH ISl YHCIIOBBIX W KAaTETOPHANBHBIX MEPEMEHHBIX, 3aTEM
00BEIMHEHHBIX B ONHY BETBb. )i M300pakeHHUs Pe3ysbTATOB IMpeacka3aHus HCmonb3yioTcss RMSE n amarpamma
paccesHHs JUISI CpaBHEHMS LEJNEBBIX W TPEACKAa3aHHBIX 3HAa4eHWH. [IpoW3BeneHHBIE pacueThl MOKAa3bIBAIOT
YIOBJIETBOPUTEIHHBIE PE3yIbTATHI MIPEACKa3aHHH;

KuloueBble ciioBa: uccie0BaHUE CBOMCTB, OLIEHKa BPEMEHHU Iepenauyd, METOJbl CTaTHCTHYECKOrO aHajIu3a,
aHaJIM3 JaHHBIX, pErpeccusi, KOppesLus, HeHpoHHasl CETb.
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1. O. BATMVYT, B. C. ®IT'YPCbKA

PO3POEBKA TA IMOPIBHSAHHS MOJEJEN I''TABOKOIO HABUAHHS IS CETMEHTAILIT
CYIYTHUKOBUX 30BPAKEHD 3 METOIO JIOKAJII3AIII EPO3Ii IPYHTIB

Jana poGoTa NpHCBSYCHA BHUPIIICHHIO 33/1a4i aBTOMAaTHYHOTO BH3HAYCHHS IeorpadiyHOro MOJOKEHHS IPYHTIB, IO BHUSBISIOTH
O3HaKM Aerpajauii. ¥ po6oTi mpoBeeHe JeTalbHe AOCTIHKCHHS ICHYI04O01 JIITepaTypu 3a TEMaTHKOIO, PO3IIITHYTO AICOPUTMH Ta
MAXOMM BUPIMICHHS 3ajadi Ta iX HepeBard i HEIOJIKH, a TaKOX 3aIpONOHOBAHO KpUTEpii OIIHKK Ta 0a30BHH alrOpUTM IS
HOPIBHSHHS 3 pe3yJbTaTaMH MOAAIBLIMX NOCII/DKEHb Ta eKcrepuMeHTiB. Takuil miaxing 3abesmedye agekBaTHY OLIHKY SIKOCTI
PO3po0KH MporpaMHUX 3aco0iB cerMeHTarlii 300paxeHb. OCKINBKU alrOPUTMH MAIIMHHOTO HaBYaHHs MOTPEOYIOTh MONEPEIHBOT
00po0KH TaHHX, @ TAKOXK ICHYIOTh IIEBHI 0COOIMBOCTI pOOOTH i3 CyMyTHUKOBUMH 300pakeHHSIMH, po3pobiieHa HU3Ka QyHKIH, SKi
HajiaJli MOXYTb BHKOPHUCTOBYBATHCh TaKMMM aIrOPUTMaMH. Pe3ynbraTroM po0GOTH € pO3pOONCHUH IPOrpaMHUN IMaKeT
3aBaHTAXCHHS Ta Nepei00pOOKH CYIyTHHKOBUX 300paykeHb, a TAKOXK TPEHYBAHHS 1 OL[IHKH MOJeJIei IIMO0KOro HaBYaHHS.
KurouoBi ciioBa: quctaHIiiiHe 30HAyBaHHs, CErMEHTALlisl 300paXeHb, TIIHO0KEe HaBYaHHSI.

This work is devoted to solve the problem of automatic determination of the geographic location of soils showing signs of
degradation. The work carried out a detailed study of the existing literature on the subject, considered algorithms and approaches to
solving the problem and their advantages and disadvantages, as well as proposed evaluation criteria and a basic algorithm for
comparison with the results of further research and experiments. This approach provides an adequate assessment of the quality of
image segmentation software development. Since machine learning algorithms require pre-processing of data, and there are also
certain features of working with satellite images, a number of functions have been developed that can be used by such algorithms in
the future. The result of the work is a developed software package for downloading and processing satellite images, as well as
training and evaluation of deep learning models.
Key words: remote sensing, image segmentation, deep learning.

Betynm. CYIyTHUKOBOMY 300pa)keHi O0OJacTi MmiKcemiB, sKi
Eposiss Ta nerpanmamis TpyHTIB € Bce OIIBINOI  BHABISAIOTH O3HAKM €PO3IMHMX TporeciB  (HU3bKa
MpoOJIEMOIO 3 €KOJIOTIYHOI, EKOHOMIYHOI Ta COIIalbHOI  POCIMHHICTh, HEBIACTHBA TEKCTypa TIOJs, 3HAYHE
TOYOK 30py. PaHHe BusBIEHHS epo3ii IPYHTy MOXKE  BIAXWICHHS KOJBOPY IPYHTY, TOWIO). AJTOpPUTM
JIONIOMOI'TH BHPILIUTH 110 IPOOJIEMy Ta BXKHUTH 3aX0/iB, NOBMHEH  KiacugikyBaTH yci MiKcesll  BXIJHOTO

HEOOXITHUX IS 3armo0iraHHs MoJaNIbIIol gerpanamii. Ha
CBOTOJIHI HEMa€ PIilICHHS, SKe 0 aBTOMAaTHYHO HaJidHO
BUSIBJSUIO TaKe SIBUIIC i3 BUCOKHM CTYNEHEM TOYHOCTI.
IcHYyIOTP ~ CYmyTHHKOBI ~ 3HIMKH 3  JOCTAaTHBOIO
PO3MUIBHOIO 3NMATHICTIO JUJISI  BHSBJICHHS TIOJHOBHX
aHOMAJIiH, 0 MOXYTh OyTH 3aCTOCOBAHI IS BUSBICHHS
MOJIIB 3 €pOJIOBAaHUMH Ta JCTPaJOBaHUMHU iISTHKAMHU.
Meronn cerMeHTarlii 300pakeHb YJIOCKOHAIIOIOTHCS 3
PO3BUTKOM MAIIMHHOTO Ta TJIMOOKOTO0 HaBuYaHHS. Y
MOPIBHAHHI 3 KJIACHYHUMH METOJaMH KOMIT IOTEPHOTO
30py, aNTOPUTMH MAIIMHHOTO HABYaHHS, SK IPABUIIO,
HaJgaroTh Habararo Kpamii Ta TOYHIII pe3yJNbTaTH B
npboMy 3aBlaHHi. Emmipuyni ¢i3uuHi Momeni Takox
BUKOPUCTOBYIOTBCSI, OJTHAK, K CAMOCTIHHHUI IHCTPYMCHT
JUIL OLIHKKH epo3ii TIPYHTIB, Taki MiJXOAW 3a3BHYAi
npoOJIeMAaTHYHI ISl MPAKTHYHOTO BUKOPHCTAHHS.

ITonpu BCi JOOCHITHUIBKI 3yCHWUISI, HE ICHYE
arperoBaHrx TJOO0ANBHHUX JDKEpEN JaHUX 1 MPOIYKTiB,
sKi O JO3BOJWIM BU3HAYUTH Ta JIOKATI3yBaTH €pOIOBaHi
Ta CXWJBHI N0 Jerpajamii JUISHKH TIPYHTY dYepe3
MUHAMIYHHHA ~ XapakTep MPOIIECY, HEOOXiAHICTh
JIFOJICKKOTO HATJISIAY JUIS OLIIHKH TOYHOCTI MPOTHO3IB Ta
cnenudiku KOHKpEeTHOI TepuTopii. TakuM YHHOM, METOIO
JTaHOT pOOOTH € MOCIIKCHHS MOTCHIIANY y3arajJbHeHUX
MiAXOIB CErMEHTAIlii 300pakeHb IS BUSBJICHHS €po3ii
rpyHTiB. OCHOBHI pe3yJbTaTH poOOTH BUKIaaeHi B [1].

®opMaibHA NOCTAHOBKA 3a/1a4i.

3amaya moJjsrae y po3po0ili alropuTMy cerMeHTaIlii
300pakeHb CYIyTHHKOBUX 300paxkeHb (Sentinel-2).
Konkpernimre, HE0OXiaHO BU3HAYUTH Ha

300pakeHHsI HA J[BA KJIACH: HOPMAJILHUIA IPYHT Ta IPYHT
3 O3HaKaMu Jerpazaunii. B Tomy wmcm anropurm He
MMOBMHCH BUSBILITH 3 MIHIMAJIEHOK HMOBIPHICTIO €PO3it0
Ha JIUITHKaX, 0 He € IpyHTaMH (BOAHI 00 €KTH, JOPOTH,
ypOaHi30BaHi TiISTHKH).

B sxocti BXigHUX maHux (puc. 1) anroputM Moxe
pUMaTH OyIb-IKuid HaOip JOCTYIHUX CMYT 300pakeHb
Sentinel-2, Ha BHWXOJi AJITOPUTM TIOBHHEH TOBEPHYTH
pactpoBe  OiHapHe  300pakeHHs, JI€  OIUHHILI
BIMTOBiAATHME TIKCEISIM, MO0 TPOSBISIOTH O3HAKH
epo3ii, Ta HyJb - MKCEJsIM, [0 HE 3a3Haju epo3ii abo He
BIZTHOCSTBCS 10 arpOKyJIbTYPHUX JISTHOK B3arai.

Sentinel-2 — mne eBponelicbka Micisi 3 IIMPOKOTO
CIIEKTPY 300pa)KCHHS 3 BUCOKOK PO3AUTHFHOIO 3IaTHICTIO
[2]. TIlponmykramMm OOpOOKM JaHHMX CEHCOpIB, IO
3HaXOJATHCS Ha CYITyTHUKaX-OJM3HIOKAX 1iei micii, € 13
CIIEKTPIBHUX 300paKeHHS B PIi3HMX Jiama3oHax Ta
Pi3HOT PO3AUILHOT 3MaTHOCTI: YOTUPH cMyrd — 10 M Ha
MmiKCelb, mIicTh cMyT — 20 M Ha MIKCENb 1 TPH CMYTH 3
IIPOCTOPOBOIO PO3IIBHOIO 3aTHICTIO 60 M Ha MiKCEb.

B SIKOCTI MTOPiBHSUTLHOTO aJrOPUTMY
BUKOPHCTOBYETBCSI CEIMEHTAlii IUIIXOM KilacTepHu3aiil
niikceniB. Take MOPIBHAHHA 13 MPOCTHM aJIrOPUTMOM Ja€
MOXJIMBICTh aJ€KBAaTHOI OLIHKM MOKAa3HUKIB T4 METPHUK
po3pobaeHoro anroputMy. MaHyansHO CTBOpeHHH HaOip
QHOTOBaHUX JIISTHOK €pOoJI0BaHOTO IPYHTY
BUKOPHCTOBYETHCS YaCTKOBO SIK JaHI JJIsI TPEHYBaHHS,
BaJigamii Ta TecTy.

© Barmyt I O., ®irypcska B.C., 2022
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AmnoTauis BinOyBaiach 3 JIOTIOMOT' 010
CYINYTHMKOBHX 300paxkeHb PlanetScope, ToMmy mneBHi
BIIXWJICHHSI NPM BUKOPUCTAHHI IHIIMX CYIyTHUKOBUX
300pakeHp Moke MaTH Micue. HaGip cxmamaerses 3 11
MPAMOKYTHUX [JUITHOK, Ha SIKMX MO3HAY€HI CErMEHTH
arpoOKyNbTypHHUX IPYHTIB, J¢ BiIOyBa€ThCs IETpajaris.
Hami 30epekeHi y BHUTTISAAI BEKTOpPHOI  Tpadikw.
Icuyrounit HaOip DaHWX BKIIOYAE TUITHKHA XapKiBCHKOI
obmacti, VYkpaima, a came Yy borogyxiBcekomy,
BankiBcekomy, Jeprauesckomy, 307104€BCHKOMY,
Konomakcekomy, KpacHokyTrcbkomy, JIFOOOTHHCBKOMY,
[lepBomaiickomy, IleuenexcbkoMy, XapKiBCbKOMY Ta
UyryeBcbkoMy paiioHax. ['010BHUII MTOKAa3HUK Ta BUMOTH
JI0 AITOPUTMY — CErMEHTAIlisl €POJOBaHUX MUISHOK i3
noka3uukoM IoU ne menmie 0.7 Ha TeCcTOBIM AiAAHLI.

Honepenni JOCJTiTKeHHA. RUSLE
BHKOPHCTOBYBABCS B KiJIbKOoX poOotax [3, 4]. OcHOoBHa
mpobieMa TaKoro MiAXOAy TOJNIsrae B TOMY, IO IIE
PIBHSHHA BHMarae 3HaTH 0araTo eMIipHYHUX 3MiHHEX,
OB’ A3aHUX 13 THUMIOM IpyHTY (KoedilieHT epo3iiHoCTi),
JaHUMHM TIPO BHUCOTY (HOBXXMHA CXWIY, KOeQilieHTH
KPYTH3HHU CXWJIIB), aHi PO KUJIBKICTh OmajiB Ta (hakTop
pocimaHOTro NOKpUBY (C -(hakTop), AKi caMi 3MIHIOIOThCS
Ta MePiOMYHO MiJSIral0Th KOPEKIIii.

[MigBoasium  MiACYMOK, MOXHA CKa3aTH, IO
HaWOIIbII HAMIMHUMU Ta TOYHHMHU € MOJEIN, 3aCHOBaHI
Ha (i3umi, ajme iX BaXKO 3MOJENIOBATH depes
HEOOXiTHICTh IMUPOKOTO TOYHOTO OHOBJICHHS (Pi3MUHUX
BIIACTHBOCTEH TPYHTY, 3 IHIIOTO OOKY, eMITIpUIHI MOJAENTI
MEHII TOYHi, aJie BUMararoTb Ha0araTo MEHII PETENbHUX
BUMIipIoBaHb. BuOpanuil miaxix € ckopime HnoeTHaHHIM
(hi3UIHOTO 13 MITHOIO OCHOBOIO EMITIPUYHOTO IiIXOIY.

JloCTynHICTh ~ JaHMX  CYNyTHHUKOBHUX  3HIMKIB
TIPUCKOpUIIA 110 1aJIBILIT JIOCIIIDKEHHS METOLIB
JUCTaHIIMHOrO  OLHIOBaHHA  (akTopiB y LbOMY
piBHsiHHI. binbuie Toro, OGUIBIIICTE CYMYTHUKIB (IKCYIOTH
CIEKTp JOBXHH XBWJIb JAJEKO 3a MEXaMH BHANMOIO

Puc. 1. Ilpuxnaau BxigHoro 300paxents Sentinel-2: CBIiTJA, i KOPHCTYBadi MOXYTb JIEFTKO OTPHMATH JOCTYII
a— TCI cMyra; b — 300paxeHHs i3 aHOTOBAHUMH BEKTOPDHUMH 10  TIMEPCIEKTpadbHUX ab0  MYyIbTHCIEKTPATbHHUX
300paKECHHSMH JETPAIOBaHUX TUITHOK 300pakeHb.
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Puc. 2. IlopiBastaas Landsat 7 Ta 8 xanauis i3 Sentinel 2 [5]
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Puc. 3. IIpuknan pactpoBoro 300paxentss NDVI [7]

Uwucnenni micii NASA nmocTymHi 10 IhOTO [ITHS.
OcolOmmmBuil iHTEpeCc sl TPYHTO3HABCTBA CTaHOBIIATH

CYITyTHUKOBI 300pa)XCHHS CEpeiHBOi Ta  BHCOKOIi
pO3OUIBHOT  34ATHOCTI, HANPUKIAQA, OTPUMaHi 3a
JIOTIOMOTOI0  CTIEKTpopagioMeTrpa i3  300paKeHHIM

cepennboi posminbHOi 3matHocTi (MODIS), mporpam
Landsat Ta Sentinel. Lli mporpamu 3a6e3mne4yroTh pi3Hy
PO3AUIBHY 3AaTHICTB 70 10 METpiB Ha MiKCEb.

3 (i3MKH CHEKTPOCKOMil BiOMO, WIO pIi3HI
MOJIEKYIIH 0-piZHOMY B32€EMOJIIIOTH 3
eJIEKTpOMarHiTHUM BurnpomintoBanusM (EMB) 3anexHo
BiJl 9acTOTH (TOMY i mOBXWHHU XBIIi). Jlmme meit dakr
MO’KHA BUKOPUCTATH JJIS1 BU3HAYCHHS BMICTY MaTepiaiB
1 TIOBEpXOHb, BKIIOYAIOYN IPYHTH Ta POCIHHHI TTOKPUBH
3emi. IcHyIOTH Aeski mpoOiieMu 3 TPSAMUAM BiIOUTTSIM
BiJl IOBEPXHI JJO TOYHOTO XIMIYHOTO CKIaTy:

1. HeMunyuuii mym y cCurHanax;

2. BruuB i nepenikoam Kinbkox jxepena EMB.

[TopiBHSHHS CHEKTPIB BUIPOMIHIOBAHHS PI3HUX
CYNYTHHMKIB HaJaHO Ha pHUCYHKy 2. daxiBLli MOXYTh
BU3HAYUTH  JUISHKK ~ epo3ii  IpyHTy, Xo4a s
3a0e3MeueHHsT  JOCTOBIPHOCTI  OLIHKKM  HEOOXimHI
BUMIPDIOBaHHS Ta CIIOCTEPE)XEHHs Oe3locepeaHb0 Ha
micmi 11 BuHWKHeHHA. OTxe, 3pocrae TmoTpeda B
aBTOMaTHYHOMY BHABJICHHI Jerpajgamii rpyHTy. s
3MEHIICHHS IIyMy TIPH 30€pekKeHHI KOPUCHHUX CUTHAIIIB
BiIOWTTS ONMPOMIHEHHS MOJIEKyJIaMH BOIH, IPYHTY Ta
POCIUHHOCTI Oy 3amnpOTIOHOBaHI YUCIICHHI
CIIeKTpaJIbHI  iHmekcu BimOutTsa. Cepenm  HaHOUTBIT
KOPUCHUX 1 4acTO 3aCTOCOBYBaHUX € HOpMaJli30BaHHI
innexc pisauni pocinuaHOcTi (Normalized Difference
Vegetation Index, NDVI) [6], sxuii J03BOJISIE€ IPUBOIUTH
KoeiLlieHTH BIZOMTTS BiX YEPBOHUX 1 OJIMKHIX
iHppauepBOHUX CHEKTPIB (SIK MpPaBUIIO, NMPEACTaBICHI B

mudposiit ¢popmi B amianazonax Bix 300 mo 10000 B
3QJIEKHOCTI  Biml  piBHA  TOTEpeAHbOi  0OpOOKH
MTOCTa4aIbHUKOM CYIMYTHHKOBHX 300pakeHb) Y IMPOCTHHA
nmiamazoH Bim -1 mo 1, Ha pucyHKy 3 mpezacTaBieHi
npukinand tunoBux NDVI, ne 1 BimmoBimae sckpaBo-
3€JICHOMY KOJBODY, -1 BiMIOBiza€e TEMHO-
MOMapaHYeBOMY KOJIbOPY.

image semantic segmentation

mm

instance segmentation panoptic segmentation

Puc. 4. Tlpuxnaau pizHux TUmiB cermeHTarii [10]

3a3Buuail  3amadi  cerMeHranii  Mo)kHaA  jail
kmacu(ikyBaTH SK CEMaHTHYHY, CK3EMIULIpHYy Ta
MaHONTHYHY cerMeHTanito [8, 9]. Ha pucynky 4 HaodHO
MOKAa3aHO BIAMIHOCTI KOKHOTO BHIY CErMEHTAIi.
KonkpeTrHa  migkaTeropiss ~ cerMeHrarii  3a3BHYait
3aJIeKHUTh BiJ| 3aCTOCYBaHHS, HANPHKIAA, y 3aaadax
KOMIT'IOTEPHOTO 30py [HJIs aBTOMAaTH3allii BOIIHHSI
aBTOMOOLISI 32CTOCOBYIOTh €K3EMIUIPHY Ta MAHONTHYHY

CerMEHTAIliI  3aCTOCOBYETBhCS  YacTille, HIXK  JUIs
Kiacudikanii BUIIB KyJIbTYp.
3 TOYKH 30py KJIACUYHHX AITOPUTMIB

KOMIT'FOTEPHOTO 30pPY, CEIMEHTAII0 300pakeHb MOXKHA
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BUDIIIMTH 32 JIONIOMOTOI0  TakMX  METOMIB, SK
3aCTOCYBAaHHSI MOPOroBoro 3HadeHHs [11], BusiBIeHHs
KpaiB i 3actocyBaHHs cynepmikceniB [12]. Taki mixxonu
3aCIyrOBYIOTb Ha YyBary, OCKIJIBKM BOHH BCE 1€
3aCTOCOBYIOTBCSI B JESIKHX cdepax HPaKTUIHOTO
BHKOPHUCTaHHA. THM HE MEHII, 3a3BUYaid KJIaCHJIHI
METOAW CXWIBHI J0 TOMWIOK 1 MOXYTb [aTH
HECTIOJIiBaHI pPe3ylbTaTH B OTOYCHHSAX, BIIMIHHUX BiJ
THX, B SIKHX BOHH PO3POOISIOTHCS Ta TECTYIOTh.

Heiiponni mepexi. [lepmi Bu3HauHi Kpoku y cdhepu
rIMOOKOT0 HaBYAHHS Ta PO3BUTKY HEWPOHHUX MEpEk
Oymu 3paiicneni me B 40x pokax XX CTOMITTS.
Heiipooizionor Yoppen MakKainox i maremarux Yourep
[TiTrc npumycTWiIn BHYTPILIHIO POOOTY HEWpOHIB 1
3MOJICNIIOBAJIM  NPUMITUBHY HEHPOHHY Mepexy 3a
JIOTIOMOTOI0  €JICKTPUYHUX JIAHIFOTiB Ha OCHOBI IXHIiX
BucHOBKiB (McCulloch and Pitts, 1943) [13]. Ixma
Mojens Oyna JHIAHOI CTYIIHYAcTOI0 (YHKINEI Ha
OCHOBI 3B&)KEHHUX JIHIHHO 1HTEPIIONbOBAHUX JaHUX, SKi
MOXYTb OYTH ONHCY€ETHCS HACTYITHIM YHHOM:

:_:[1 I WXz 60,2,=0,V j\'_
| 0, iHakiue J

X (1)

our

ne X, — BUXiJIHE 3HAYECHHS;

X, — BXizHe 3Ha4YeHHS, KOe(iliEHT 3BasKESHHS;

z; — iHTiI0ITOpHE 3HAYCHHS,

0 — moporose 3HaYEHHS.

Taka Mozenb TMOKJIana OCHOBY  CydYacHHX
aNTOPUTMIB TNIMOOKOTO HABYaHHS, NPOTE MPoOIeMH
(ikcoBaHMX 3HAYEHb 3Ba)KEHMX Koe(illieHTIB Ta CyBopa
JIUCKpeTu3alis — BHXigHOT  ¢yHKOii  norpeOyBanm
MOJTANTBIIIMX TOCIIIKCHB.

Hactynna mojens Tak 3BaHOTO HEHWPOHY OINMKCAaHA
Pozenbnarrom  (1958) [13], HaTXHEHHa POOOTOIO
JIIOJICLKOTO OKa Ta OTpUMaja Ha3By IMepuentpoHy. B
JaHiii Mojeni Halkparia anmpokcumariisi GyHKIIT BIATYKY
JIOCSTAETRCS 33 PAXYHOK JNEKIJTbKOX BXITHUX CUTHAIIIB, SKi
CYMYIOTh 3 1HIUBITyaJIbHUM KO€(]IliEeHTOM 3Ba)KeHHS,
KpiM TOTO, IO pPe3yJbTaTy 3acTOCOBYEThCS HEIiHIHE
NIEpETBOPEHHS, SIKE 3roJ0M HaOylo Ha3Bu (yHKLIT
aktuBarlii. Onrcana Mojeb 300pakeHa Ha puc. 5.

X
! W

b

| =
3 = g
8 X b — &
§ T %
5 w, 3

X Ll g

Puc.5. Imoctpanist pobotu Mozeni «Ilepuentpony [13]

OCHOBHUM  MeXaHi3MOM  TJIHOOKOT  HEHpOHHOT
MepeXi € TOCHIIOBHI JIiHIHHI omepamii B MoeTHAHHI 3
BiTHOCHO TPOCTUMH HETIHIHHUMHU ONEPaisMHU. 3aBIsSKH
MPOCTOMY BBCACHHIO HENIHIMHMX (4acTO 3BaHUX

AKTHBAIIHUX) (YHKIIH 1 BEJMKOi KUIBKOCTI BY3IIB Yy
Mepexi, Taki rpaonomiOHi CTPYKTYPH 34aTHI BUSIBUTH
YUCIICHHI CKJIaJHI HENHINHI 3aKOHOMIPHOCTI B JaHUX
[14]. Koxna miHiliHa omeparlis, K MPaBWIO, € TPOCTOIO
MPOLEAYPOI0  MaciiTaOyBaHHA  BXiTHUX  JaHUX 1
JIOZIaBaHHs JIESKOTO 4WieHa 3MIIICHHS, TaKe OOYMCIICHHS
B CIIIJIBHOTI TTMOOKOTO HABYAHHS HA3WBAETHCS IAPOM.
Sk mpaBWIO, KOXEH  IIap  CYNPOBOKYETHCS
3aCTOCYBaHHIM HENiHIHHOI (QyHKIiT akTtuBamii. Takum
YMHOM, BHXiJ] OJHOTO LIapy OOYMCIIIOETHCS HACTYITHUM

YUHOM:
Xau::w [W Xr'nﬂur +bJ

e Xinput — BX1JIHE 3HAUCHHS 3MIHHOT;

w Ta b — mapamerp MmacmralOy (abo «Bara») Ta

3MIIIeHHS JiHIHHOT QYHKITIT;

¢ — QYHKIIiS aKTUBAILi.

3ropTtkoBi HeilipoHHi Mepexi. Y Bumamky
300pakeHb, K MPaBUIIO, KOPUCHO 30€piraTh MpOCTOPOBY
inpopmamiro. s JAOCATHEHHS  IILOTO  IIUPOKO
BUKOPHCTOBYETHCS OTEpallis, BiqoMa sk 3roptka. Hexait
300pakeHHs OyJe MPEICTABJICHO Y BUTIISAL IBOBUMIPHOL
MaTpuli X, KOXCH CIEMEHT SKOi MpeICTaBJsie
KOHKPETHE 3HAYCHHS IMIKCeds, po3Mip sjapa Oyxae
no3Ha4yeHo sk h. PeaynpTarom 3ropTkoBoi omneparii Oyae
Matpuus G:

Glm,nl=>. > hl[j k]X[m—j,n-k] @3
i k

IIpocrime  MOSICHIOIOYH,
3MINIYETBCSI  TIO BCIH MaTpHIli  JABOBHUMIPHOTO
300paKeHHs, KOXKEH pa3, KOJHM OIepalilo MOXKHa
posrnsiaTd  SIK - MOGJIEMEHTHE MHOXEHHS  siipa 3
(dbparmenTOM 300paKeHHS 3 TTOAITBIITAM
MiJICYMOBYBAaHHSM YCiX €JIEMEHTIB OTPHMaHOI MaTpHIL.
Ha pucyHky 6 1s onepattist HarJIs1JHO POLUTIOCTPOBAHA.

(2)

simpo po3Mipy  h
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Input Image Feature Map

Puc. 6. ImocTpariis onepaii 3ropTka

Omepalisi TOBTOPIOETHCS  3HOBY, KOJH  SAPO
«KOB3ae» I10 MIMPUHI Ta BHUCOTI 300paKeHHs, 3a3BUYail
3MINIYIOYM Ha OJWH IIKCEeTh 3a pa3, OJHWH IIiKCelhb
HA3MBAETHCS KPOKOM Yy Il ormepariii, Xxoda BiH He
000B’SI3KOBO  JIOPIBHIOE ~ OJMHHUIIL. 3pPO3YMiJio, IO
BHUXiHE 300pakeHHsS B Oynb-KOMY BHUNAIKy Oyne
MEHIIMM IOHalMEHIe Ha J[Ba 3HA4YEeHHS IO IIUPHHI Ta
BHCOTI. SKmio BxigHa ¢opma NMOBHHHA OyTH 30epekeHa,
MOXXHA 3aCTOCYBATH 3aIIOBHEHHS, TOOTO MEXIi 3 KOXKHOTO
00Ky MaTpuLi 300paXeHHs MOXXYTh OyTH HOAaHI mepen
3rOpTKOI0. 3BHYAiHO 3allOBHIOBAaTH 300pakeHHs 31
3HAYEHHSM HYJIb, ajlé MOXYTb OyTH 3acTOCOBaHI i iHIII
meronu. Cepell HUX € BIICTYNH, BiIOMI SIK «same» —
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KOTIIOBAaHHS JIBOTO CTOBIIIS JIIBOPYY, BEPXHBOTO Psi/IKa
yropy Tomo, Biactyn «reflect» — komiroBaHHsS JiBOTrO
CTOBIILS TIPABOPYY, BEPXHBOTO PSAAKA JOHU3Y TOLIO.
Xoua KpokH OinpIe OIUHHII MOXYTh 3MCHIIUTH
po3Mip 300pakeHHs, iCHy€ IIe OJHA TeXHiKa, sIKa MOXe
OyTH 3acTocoBaHa ISl 3MEHIIEHHS PO3Mipy 300paKeHHS,
Bitoma sk oO’emnanHsa. Ilix dwac miei omeparii
300pakeHHs a00 KapTa 00’€KTiB 3MCHIIYETHCS MIIIXOM
YKPYIHEHHS 3HAa4eHb Yy HEBEJIWKOMY BikHI. Arperarmii
MOXYTb Oyrn JIOBLIBHUMH, Haifuacriie
BHUKOPHCTOBYIOTHCSI MAKCUMAaJIbHUI IYJIIHT (30epesKeHHs
MaKCHUMAJILHOTO 3HAYEHHS Y BIKHI) 1 CepelHid IyJsiHr
(30epexeHHs cepeHbOro 3Ha4YeHHs Yy BikHi). BizyanbHe
300payKeHHsI MAKCUMAJIBHOTO Ta CEPEAHBOI0 00’ €THAHHS
MPOJEMOHCTPOBAaHO  Ha  pHCYyHKYy 7.  Omnepauist
yCepenHEHHS 3HAaUYeHb B TICBHOMY BIKHI HE TiIBKH
3MEHIIYE pPO3MIpH 300pakeHHS, ane ¥ [Jormomarae

3MEHIIUTH BIUIMB IITyMY Ta 3aBUX (HYHKITIH.
Max Pooling

Convolution Output .
Average Pooling

Puc. 7. Lmoctpariist oneparii MaKCUMalnbHOTO Ta
CepeHBOTO IyTiHTY

OTpuMaHy MaTpHULIO MOXXHAa mijguatd QyHKuii
aktuBamii ab0 BHKOPHCTaTH SK BXIiJHE 3HAYCHHS [0
iHmoi 3ropTkoBoi omepamii. [licns  mOCHiOBHOCTI
JMHIHHKMX, 3TOPTKOBHMX 1 aKTHBALIMHMX (QYHKUIIA (Tak
3Banuii «IIpoxin Brepen») Mepexa OHOBIIIOETHCS 32
JIOTIOMOTOI0  3BOPOTHOT'O TIOMIUPEHHS TOMHIKA [15].
OyHKIIiA BTpAT — IIe PYHKIs, KA BUBOJAUTH CTYIiHb, HA
CKUTBKH PE3yIbTaT MEPEeXkKi BiIPi3HAETHCS Bill peasbHOTO
OUIKyBaHOTO Pe3yJbTaTy, iCHye 0e3miu Takux (yHKIIH, i
BHOIp NOBHHEH 3aJIe)KaTH Bil BUKOHYBAaHOTO 3aBJaHHS.
3araigoM, 3BOPOTHE TOMIMPEHHS MMOMIIIKH — II6 MEXaHi3M
TiAIaBaHHs apaMeTpiB By3JIiB Mepexi (ToOTo (yHKIIH,
«Barmy») BILIUBY rpaji€eHra. et rpajiieHT
PO3paxoBYyeThCsl K YacTKOBa MNOXIJHA [0 HapaMeTpam
By3na. Hexail J mo3navae 3HayeHHst QyHKUii BTpar, a €
rapamMeTpoM LIBUAKOCTI HaBYaHHS, TOJII OHOBJICHHS Baru
3a JIOIIOMOT'OI0 3BOPOTHOTO HOIIMPEHHS HMOMMIIKH Oyne
PO3paxoBaHO HACTYITHUM YHHOM:

W=WiaJW) (4)

OO0pani Moaesi 1 mopiBHAHHA. Y CerMeHTallii
300pakeHp ~ HaWOUTBIIME  mpopmB  BigOyBcs 3
apxirektypoto U-Net [16]. 3anpononoBana apxiTekrypa
CIMPAETBCS HA apXITEKTYpy KOAEp-ACKOJIep THILY.
OCHOBHUM JITOPUTMOM TaKOI apXiTEKTYpH € CTBOPECHHS
JIBOCTYIIEHEBOI MOJIEN, TOAl SK Ha TIEpIIOMY eTarli
MOIYJNb  KOAyBaJbHUKA  «BYMTHCS»  CTBOPIOBAaTH
iHpopMamiiHe TPEeNCTaBICHHS Yy MPOCTOPI BHCOKOI

po3MipHOCTI, a  MOXYJb  JCKOJAEpa  «BYHTHCS»
OTpUMYBaTH L0 iH(GOpMALiI0 3 OTPUMaHOI MaTpHII.
3okpema, B U-Net 111 yacTuHa KOAYBaHHS peajli3oBaHa
SIK  TIOCHIJOBHICTH  omepamiii  o0’emHaHHS, IO
3aCTOCOBYIOTBCS 0 KapT OO0’€KTiB, a dYacTHHA
JIEKOTyBaHHS — K TOCJIIJOBHICTh OTEpamiil MMiqBUIICHHS
IUCKPETH3allil, BIIOMHX SK <«3ropTka Haropy» abo
«TpaHCTIOHOBaHa 3ropTkay. ILlg omepamis  TicHO
MOB’sI3aHa 31 3BMYAWHOIO 3TOPTKOIO, ajie 3aMiCTh TOTO,
mo0 00’emHYBaTH SAPO IIKCENiB I 3MCHIICHHS
po3Mipy, BOHA IHTEpHOJNIOE MEHIIE BIKHO, 11100
BiANOBiIaTH po3Mipy Anpa. B pe3ynbrari
TPAHCIIOHOBAHOT 3TOPTKH 3 PO3MIpPOM siapa 3 i Kpokom 1
0e3 J0aTKOBOI'O 3alOBHEHHs OyJe OTpUMAaHO 3 IaTda
4x4 mikceniB BUXix 3 po3Mipom 16x16 (puc. 8).

output
o | p

map

copy and crop
+ max pool 2x2
4 up-conv 2x2
= cony 1x1

Puc. 8. Apxitexrypa U-Net

Sk i Bumie ommcaHa apxiTekTypa, moxens UNet++
Mae B OCHOBI CEHKOJIEp-IeKoAep CTpykTypy. OOunsi
MepexXi MaroTh KIIOYOBY MNOAIOHICTH:  HPOIMYCKHI
3’eqHanHs (skip connections), siki HO€IHYIOTH TJTMOOKI,
CEeMaHTU4HI, 'py0O3epHUCTI KapTH O3HAK 3 MiIMepexi
JIeKoZepa 3 IIOBEPXHEBMMH,  HHU3bKOPIBHEBUMH,
JpiOHO3EPHUCTHMHU  KapTaMH (QYHKUIH 3 miaMepexi
enkonepa. IlpomyckHi 3'egHaHHS TOKa3alll  CBOIO
e(heKTUBHICTH Y BiTHOBJICHHI IPiOHUX AeTanel MiTbOBUX
00'exTiB; TEHEpPYBaHHSI CETMCHTAIIHHOI MacKkéd 3
IpiOHIMH AeTaIsIMHU HaBiTh Ha CKIagHOMY (poHi.

Jlana apxiTekTypa BHOCHTH J€iKi KOPEKTHBH B
opraHizanii Takux mnpomyckHux 3’exHaHHsX. B UNet
Kaptd (QyHKLIIH Koxepa Oe3nocepenHbO IOBTOPHO
oTpuMaHi B jaekojaepi; ogqHak B UNet++ BOHH 3a3HAIOTH
LIIJIBHOT 3rOPTKM 32 IOIOMOIOI0 JOJATKOBHX OJIOKIB,
KIJIBKICTh IIApiB 3rOPTKH 3aJI€KHUTH BiJl PIBHS MipaMilu.
HaNpUKNI, UUIAX TPOMycKy Mix Bysnamu X0 i X3
CKIIAJIA€TbCs 3 IIIIBHOTO OJIOKY 3TOPTKH 3 TpPhOMa
mapaMy, € KOXCH Iap Mepeaye Miap KOHKaTeHalii,
SIKAHA 00’ €THy€e BUXIiTHI 1aHi TOMEPEAHBOTO IMap 3TOPTKH
TOTO CaMoro WIIBHOTO ONOKYy 3  BiAMOBiTHOIO
MUCKPETH3AI€I0 BHXiX HIDKHBOTO IIUIFHOTO OJIOKY.
Birokx mIibHOT 3rOPTKH MPUHOCHTh CEMAaHTHYHUN PiBEHB
KapT QyHKLIH eHKozepa OnrKye 10 piBHS KapT (QYHKIIH,
ouikyBaHMH B nekozepi. ['imore3a mosisrae B TOMy, LIO
ONTHMI3aTOp 3ITKHETbCS 3  JIETHIOI  IpoOIeMOoIo
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onTuMi3alii, KoJM OTpUMaHi KapTH (QyHKUIH eHkoxepa
Ta BIAMOBIIHI KapTH (QYHKIIHA JIeKoJepa CEMaHTHYHO
nofi6Hi [17]. dopmanbHO MOXKHA cHOPMYIIOBATH IIISIX
IIPOITYCKY HACTYIIHHM YMHOM: Hexal x'J mosHauae BuXin
Bysna X9, ge 1 iHOeKcye piBeHb MOHMKYHOHOT
JUCKPETHU3AaIlil B3I0OBXK KO/IEpa, a j IHICKCY€E map 3rOPTKA
IITFHOTO OJIOKY B3IOBX HUIAXy mporycky. The crek

KapT (QYHKIIA, TpeAcTaBIeHMX XY, OOYHCIIOETHCA
HACTYIMHUMH (QYHKIISIMHU

H(xi"4),j=0
Jc:',_:l' =

# ([l u 1)) > of

Ha puc. 9a mpesncraBineHa 3aranbHa apxiTekTypa
EHKOZEp-AEKoiep, J€ YOpPHUI  KOJip  IO3HAYae
opurinanpuuii  U-Net, 3eneHuid 1 CHHIH TI0Ka3yloTh
3ropTka KOHBOJIIOLIMHMX OJIOKiB, a YEpBOHHUH KOJIp
BKa3ye Ha MIMOOKWH Harmsag. YepBOHNUH, 3eNeHNH 1 CHHIN
koMrioHeHTH Bimpi3Hstore UNet++ Big U-Net. Ha
puc. 9b neraapHO MPENCTaBICHO aHAII3 MEPIIOTo MIIAXY
mponycky UNet++. Ha pwuc. 9¢c mokazano, mo 3a

jornoMororo  Net++ MOXHA CKOPOTUTHM 4ac IS
BHCHOBKIB, SIKII[O TPEHYBATHUCS 3 MNIMOOKAM HATJISJIOM.
HRNet minTtpumye  mpencTaBieHHs  BHUCOKOI
PO3AUIBHOT 3AATHOCTI NMIIAXOM TapajelbHOTO 3’ €THAHHS
3TOPTOK i3 BUCOKOIO Ta HU3BKOIO PO3IIIBHOIO 3/IaTHICTIO,
Ie BigOyBaeTbcs TOBTOpIOBaHEe OaratomacmiTaOHe
JATTS MK TapalenbHUMU  3ropTkamu  [18].
ApxiTexTypa moka3zaHa Ha puc. 10. I'omoBHa imes Ta
KOHIIETITyaJlbHa BiAMIHHICTE MOJENi — OJHOYacHa
3ropTKa 300paXXCHb PIZHUX PO3MIPIB 13 00’ €IHAHHIM
MIPOMIDKHHUX pe3yJbTaTiB B OJIOKaxX MyJILTi—pO3Mip{—5%CTi.
BxXigHuii CUTHA7X WiATA€ThCS 3TOPTIi, IMICISA YOro
OJIHOYACHO TMPOXOJWTh MapaieibHi 3rOPTKU B IHIIUX
riIKax i3 3MCHIICHOI B JIBiYi PO3IUILHOK 3AaTHICTIO.
Ha erami mnoemHaHHS TNPOMDKHMX KapT HpPOTHO3IB
Mepeka Ma€ 3MOTY Tak OM MOBHTH Y3TOAWUTH PE3yJIbTaTH
pI3HHX  pO3MIpiB, TCIASA YOTO TaKWid  MPOIEC
TTOBTOPIOETHCS i3 JOJaTKOBUM 3MCHIIICHUM
300pakeHHAM TmapaienbHo Bidi. [lapanensHy 3ropTKy
OpPUTTHAILHOTO Ta 3MEHIIIEHOTO 300paKeHHS
HA3WBATHMEMO JPYTUM, TPETIM Ta YCTBEPTUM CTAllaMH.

UNet++L* fc}

UNet++ L1

N Down-sampling
A Up-sampling
=»  Skip connection
R X" Convolution
(a) UNet++L?
XM= H[)(“l".l_,li,‘(“'i] ] HIXL'\“.K“'I. U(,‘(”H x03= li[x““.x'-‘-].x“-f. L-E!(":)]
B 0 UNet#+L!
Ux') Ux'h Ux'?) Ux!')
(b) xld= H[x“-“,x"",x”-3,x”-",l]{xl-‘)] (C)

Puc. 9. Apxitexkrypa UNet++:
a — 3arajibHa apXiTeKTypa eHKojep-aeKoaep; b — anani3 nepioro uuisaxy mpomnycky UNet++; ¢ — UNet++

-+

A
o o

! maje bk

\ ] / ipratnpl

.

Puc. 10. Apxirekrypa mepexi HRNet ta 610KiB Mepeski: a — 3ropTKy; b — 610K MyJIbTHPO3MIPHOTO 3IUTTSL; ¢ — TIOBHO3 €THAHUIA OJIOK
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Puc. 11. IIpuxiagu KOMIO3HTHOTO KOJIEOPOBOTO 300paskeHHs Ta ingexciB NDVI Ta NDMI ta pe3ynbraTu TeCTyBaHHS Pi3HHX MoJelei

mage il mack

34ATHICTIO

PI3HOIO  PO3ALIBHOIO
300paxena Ha puc. 10b. Takuii cmoci6 momiOHUIA 110
MTOBHOT'O TIIKJIFOUEHHS 3 KiJIbKOMa TiIKaMH TPaBHILHOT
3rOpTKH, 300pakeHoi Ha puc. 10c. 3BUUaiiHy 3ropTKy

3roptka 3

UWers s B

MOXHA  PO3AUIMTH Ha  KijJbKa
MOSICHIOEThCS B [19].

BximHi kaHanw po3jiieHi Ha KUTbKa ITiIMHOMKHH,
TaK camMoO K 1 BHUXIOHI KaHaiu. BXimHi Ta BHXigHI

MIMHOXXHHY 3’€QHAHl IOBHO3B’SA3aHUM CIIOCOOOM, 1

MAaJICHbKHUX, SIK
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KOXKHe 3'€lHaHHA — 1€ 3BU4YaiiHa 3roptka. KoskHa
MiIMHOXKMHA BUXOAY KaHAJiB € MiJCYMOBYBaHHIM
BHUXOJIB 3rOPTOK HaJ KOKHOIO MiIMHOXXHHOI BXIITHUX
KaHaJiB.

BigminHOCTI mosATaloTh y MBOX acmekTax. [lo-
mepire, JUIsl  pi3HOi  PO3MINBHOI  37aTHOCTI  KOYKHA
MHOXXMHA KaHaJiB TPOXOJWUTH OTmepallito 3ropTku. [lo-
JIpyre, 3’€IHaHHS MK BXIIHAMH KaHaJaMH Ta BUXiTHI
KaHaJlaMd  TOTpiOHO  0OpoOIsSITH 13 3HWIKCHHIM
pO3MAiMBHOT 34aTHOCTI, SIK peamizoBano B [18] 3a
JIOTIOMOT0I0  3ropToK 3x%3 i3 kpokoM 2. 30UIbIICHHS
PO3IUIBHOT 3/1aTHOCTI peali3oBaHO IUIIXOM OUIHIHHOTO
MiABUICHHS JUCKPCTH3AIIIT.

Po3podka Ta minroryBaHHsa mMogesei riudokoro
HaBYaHHSA. J[1 [NOJANBIIOr0 BUKOPUCTAHHS YIS
aNrOpPUTMIB ~ MAaIIMHHOTO  HABYaHHA Ta  aHAJI3y
pe3yNbTaTiB  PO3pOOIEHUN MPOrpaMHUAN TAKET, IO
MOJISTIIIYE 3HAYHY 4YacTHHY mepenoopoOku. Biarak
po3po0IeHni HACTYTHUH (PYHKIIOHA: CTBOPEHHS TPHOX
KaHAILOTO  300paKEHHS Y  BHAUMOMY  CIIEKTpi,
PO3paxyHOK Ta 30CpEKCHHS CICKTPalIbHUX IHJCKCIB
(NDVI, NDMI, NDRE, NDWI, EVI), ctBopeHHs Ta
30€peXKEHHST KOMIIO3UTHOTO 300paKeHHS 3 JCKITBKOX
CMYT, CBOPCHHS Ta 30€pEIKCHHS YaCTHHU 300paKCHHS 5K
okpemoro (airy Ta iHmi. Jleski BaximBi (yHKUIl
MPUBEJCHI y JOJATKaxX, NMOBHUI MaKeT 3HAXOIUTHCSA Y
BIIKpUTOMY  pEMO3WUTOpii  Ta  3HAXOAUTHCSI  3a
nocwtaHHAM: https://github.com/erelin6613/soil _erosion

3a JIOMoMOror MOBH mporpamyBaHHs Python Ta
JIOTIOMI>KHUX MaKeTiB (maxet aBTOMATHYHOTO
nudepeHIiIoBaH s Ta oOpraHizamii Tporecy HaBUaHHS
Pytorch, makeTs poOGOTH i3 BEKTOPHUMHU Ta PACTPOBUMH
300paxkennsmu Rasterio, OpenCV, Pillow, naker mis
BUKOHAHHS MaTEMaTHYHUX OIEpaliid 3 MATPUIIMH Ta
BekTopamu NumPy Tomio) Oynu HamucaHi mIporpamHi
¢aiinn Ui 1epenoOpoOKM Ta MpoLECY TPEHYBaHHS
mogeneit UNet, UNet++ ta HRNet Ta iX OLIHKH.

[TpoBeneHHS EKCIEPUMEHTIB  BiIOYBalMCh IIPH
O/IHAKOBHX yMOBaX, B TOMYy YHCJIi Ha OJHAKOBOMY
obnmagHanHi. TakoX  TpeHyBaHHS  IPOXOIWIO 3
OJIHAKOBMMH TillepriapaMeTpaMH, OJHAKOBY KiIBKICTh
ermoxX 3 OJHAKOBMMH HabopamMu  TpEHYBaJIbHHUX,
BaliIAIIHAX Ta TeCTyBIbHUX MaHuX. He 3Bakarouu Ha
apXiTEeKTYpHI BIAMIHHOCTI MOJieNIeH, TAKMH EKCTIEPUMEHT
JTO3BOJISIE IKOMOTA KpaIlle OLIIHUTH KOPUCHICTh MOJIEII 3a
YMOB BIJHOCHO HEBCIMKOTO HAa0Opy MHaHUX Ta
00MeKEHUX TEXHIUHUX pecypciB. PesympTatu mpouecy
HABYAHHS Ta OLIHKY HaBeJcHi Ha puc. 11 Ta Tabmummi 1.

Tabnurs 1. Pe3ynpTaTv OIIHKY MOJIEIeH

Mopens TTokasuuk IoU |KinbkicTs mapameTpis
UNet, Resnet50
backbone 0,4543 24436369
UNetPlusPlus,
Resnet50 backbone 0,4056 48985745
HRNet-18 0,3240 96019370

PesynpraTi cBim4ath, 10 A8 JAaHUX YMOB
Halkpamm TMoka3HWKH 3100yBae wmonenb UNet. B
JIaHOMY BHIIAJIKY CITOCTEPITaeThCs o0epHEHO

OPOTOpILiHA  3aJICKHICTh SIKOCTI  BiA
KIJIBKOCTI TIapaMeTpiB.

Ha mpaktumi [goBeneHO, IO Ui HEBEJIHUKHX
HaOOpiB NMaHWX BHKOPUCTAHHA MOJEICH 3 BEITHUKOIO
KUTBKICTIO TTapaMeTpiB 3a OJTHAKOBUX YMOB TPEHYBaHHS

HEZIOLIIbHE.

IIOKa3HHKa

BHCHOBKM Ta mepcHeKTHBH  IOJAJIBIIOr0
PO3BHMTKY JaHOro HampsiMky. [Ipeamer mepenbaueHHs
Ta OIIHKK epo3il TpPYHTIB BHUBYAETHCA MPOTITOM
TPUBAJIOTO 4acy, pO3pPOOJEHI YHCICHHI METOI JUIs
BUDILICHHS MNPOOJIEMH  PAHHBOIO  BUSBICHHS  Ta
nporHo3yBanHs. OcoOnuBHH  iHTEpeC MpEICTaBIsIE
3aCTOCYBaHHS TaKMX MOJEICH sl JMCTaHIIIHHOTO
30HAYBaHHSA, OCKUIBKH  JOCHI[DKCHHS  in-situ €
pecypcomictkuM 1 Tpynomictkum. Cyrto ¢i3uuHi Ta
EMITIpUYHI MOJeJIi TIOTaHO MIAXOIATh JUISl TaKOTO
MOZETIOBAHHS gepe3 HEOOXIIHICTH PETEIHLHOTO
BUMIPIOBaHHS BIIACTUBOCTEH IpyHTY. OHAK Y MOETHAHHI
3 MeTomamMu II(pPoBoi 0OpOOKH CUTHAJIIB BOHU MalOTh
BEIMKI TIEPCIIEKTHBH JUISI  PO3POOKH  ePEKTUBHUX
aJTOPUTMIB MPOTHO3YBAHHS JeTpajallii IpyHTY.

JlaHi TUCTaHIIHHOTO 30HIYBAaHHS 3a0€3MEyIOTh HE
TIJTBKU Bi3yaJibHE 300pa)kKeHHS €pOJOBaHUX JUISHOK, ajie
W crmekTpadbHUM Mpodilb TOBEPXHi, SKHA OMHCYE
BIIACTMBOCTI  IPyHTiB. Y  mpodaimax  BimOUTTS
€JICKTPOMArHITHOTO  BHUIPOMIHIOBAaHHS MOXe OyTH
HEOOME)KeHa KiJbKICTh I[Ia0JIOHIB, SIKI BKa3ylOTh Ha
npodine TIpyHTY, Wi MmAaOlOHM MOXHa BUBYUTH 3a
JIOTIOMOTOI0 JITOPUTMIB MAIIMHHOT'O HABYaHHsA. Takwuii
HiAX1 € KpalM He TUIBKU Yepe3 acleKT eKOHOMIT Jacy,
a W depe3 TOTCHNIAN JUIS BHSIBICHHS  HOBHUX
3aKOHOMIPHOCTEH 1 3B’s3KiB, sKi 1€ HE BIAKPUTI
JFOJIbMH.

B Xxomi ekcrepuMeHTIB TpEeHYBaHHS JEKiTbKOX
moxeneit (UNet, UNet++, HRNet-18) BcTaHOBIEHO, 1110
PIBHOIIIHHI yYMOBH TpEHYBaHHs HaHKpalli pe3yibTaTh
IOCSATAlOTh MOJENI 3 BIIHOCHO HEBEIMKOIO KUIBKICTIO
napameTpiB, B jaHomy Bunaaky UNet.
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S. BUKHKALO, A. AGEICHEVA, N. PSYCHKINA, I. ROZHENKO, O. BELYANSKIY

FIELD TRANSLATORS PROFESSIONAL COMPETENCE FORMATION PECULIARITIES

The article is devoted to the study of the formation of professional competences during the training of specialists in field translation,
in particular, the regularities of English-Ukrainian translation. It is determined by the need for a comprehensive study of the
linguistic, cultural, and psychological features of English-Ukrainian translation in the field. Such professional competences of field
translation are gaining great importance today, as the expansion of socio-political, economic, and cultural ties between states is
observed. Professional competence main aspects are investigated. A comprehensive analysis of professional competence formation
while training field translation specialists is performed. Peculiarities of professional competence formation are revealed. Exploring
main aspects of training field translation is described. It is determined that it is important for a translator to have professional
competence. The results of this work are of great importance to field translation specialists. The importance of professional
competence formation while training field translation specialists is analyzed.
Key words: Field translation, training, professional competence, professional competences formation

C. BYXKAJIO, A. ATEHYEBA, H. IIIIIHYKIHA, I. POJKEHKO, O. BEJITHCKHH

OCOBJMBOCTI ®OPMYBAHHSA MPO®ECIHHOI KOMIIETEHTHOCTTI
IMEPEKJIAJTAYIB I'AJTY3EBOTI'O TIEPEKJIATY

CratrTs IpUCBSIYCHA JOCTIPKCHHIO ()OPMYBaHHS NPOQECciiiHNX KOMIETEHIIH i Jac MiATOTOBKH (haxiBIliB ITOJHOBOTO MEpeKIany,
30KpeMa, 3aKOHOMIPHOCTSIM aHIJIO-YKPaiHChKOTO mepekiany. Lle 3yMOBIeHO HEOOXiIHICTIO KOMILJIGKCHOT'O JIOCIII[DKCHHSI MOBHUX,
KyJIbTYPHHUX Ta IICUXOJIOTIYHUX 0COOJIMBOCTEH aHTIIO-YKpaiHCHKOTO MepeKiany B ramysi. Taki npocgeciiiHi koMreTeHmii rary3eBoro
nepeKagy ChOrojiHi HaOyBalOTh BEJMKOTO 3HAYCHHS, OCKUIBKM CIOCTEpIracThCs PO3LIMPEHHS CYCHiIbHO-TMOMITHYHHX,
E€KOHOMIYHHX, KYJBTYPHUX 3B’S3KiB MiX JepxkaBamu. JlOCIiKEHO OCHOBHI acreKTd mpodeciiHOi KOMIETEHTHOCTI. 3aificHeHO
KOMIUICKCHHI aHaji3 (opMyBaHHs NpodeciiiHoi KOMIETEHTHOCTI MPHU MiJATrOTOBLI CIELialiCTiB 3 NepeKiagy Ha BHi3HI TEMH.
BusiBneHo ocobiuBocTi GopmyBaHHS mpodeciiiHol KommeTeHTHOCTi. OmnucaHo BHBYCHHS OCHOBHHX AaCMEKTiB HaBYAJIBHO-
[OJILOBOTO TepeKiany. BuszHaueHo, 10 Juis mepekiazada BaXJIMBO MaTH mpodeciiiHy KoMreTeHTHicTh. Pesynbratu miei po6otu

MAIOTh BEJIMKE 3HAYCHHS JUIS CIICIiaiCTIB-TIePEKIIaIaviB.
KiarouoBi ciaoBa: ramy3eBuil  mepexian,
KOMITIETEHTHOCTEH

Introduction. There are practically no universal
translators capable of performing all types of translation
at a professional level. Nevertheless, in today's market
conditions, it is translators who are in demand, who can
perform any type of technical or business translation with
acceptable quality and fairly quickly, regardless of the
subject and direction of translation (from foreign into
native or from native into foreign language), as well as
provide consistent or simultaneous translation. One of
the current directions of the educational paradigm today
is the competence-based approach, which involves the
development of the personal qualities of a translator, the
formation of the ability of an individual to use existing
knowledge, skills and abilities, as well as acquire new
ones to solve specific professional problems. In this
regard, in modern linguodidactics and methods of
teaching a language, there is a reorientation of the
assessment of the result of education from the concepts
of "preparedness, organization, ability" to the concepts of
"competence", "competence", which makes it possible to
characterize the modern approach to education as
competence-oriented.

Identification of previously unsettled parts of the
general problem. Due to the peculiarities of translation
as a type of speech activity and an effective act of
communication, special requirements are placed on the
subject of this activity - the translator, on his professional
skills and abilities, personal characteristics and general
outlook. The very concept of "competence" includes not

HaB4YaHHI,

npodeciiHa  KOMIIETEHTHICTb, (OPMYBaHHS IpOQeciHHIX

only cognitive and operational-technological
components, but also motivational, ethical, social and
behavioral, as well as learning outcomes (knowledge and
skills), a system of value orientations, habits, etc.
Translation plays a rather important role in various
spheres of human activities.

The main purpose of this paper is:to investigate
main professional competence in field translation and to
explain the multidimensionality of approaches to
understanding the essence of translation.

The main part. The competency-based approach
will allow demonstrating the versatility of the translator's
profession in the form of professional competence and
competencies that translators should possess. It no longer
disputes the fact that the competence-based approach
opens up opportunities for better preparation of
translators for real life, including knowledge of the
subject, the implementation of productive intercultural
communication as an intermediary and the actualization
of their personal resources. The competence-based
approach is understood as the modeling of learning
outcomes and their presentation as norms for the
qualities of a specialist translator. Translation
competence consists of the following competences:
professional competence, intellectual competence,
language competence, speech competence, semantic

© Bukhkalo S., Ageicheva A., Psychkina N.,
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competence, interpretive competence, textual
competence and intercultural competence. In the process
of creating professional translation competence, a kind of
secondary linguistic personality is formed, which has a
number of differences from an ordinary linguistic
personality. The secondary linguistic personality is a
combination of a person's ability to communicate in a
foreign language at the intercultural level, which is
understood as adequate interaction with representatives
of other cultures. Accordingly, intercultural competence
is another of the fundamental components of the
professional competence of a translator. For the
successful organization of the process of forming
professional competence, it is necessary to create
conditions not so much for mastering individual
linguistic means, but for understanding their
communicative significance by listeners and speakers in
the process of communication. The success of language-
intermediary activity depends on the level of
development of professional competence. Accordingly,
the ability to carry out the translation process, as a factor
of intercultural communication, is one of the important
components of the professional competence of a
translator.

Essence of professional ethics of an interpreter
Representatives of any profession have their own norms
and rules of conduct. With the help of these norms and
rules, the profession asserts its place in society, and
society, for its part, influences the ethics of the
profession. In any profession there are moral norms and
laws of professional behavior that cannot be violated.
They do not always take the form of commandments,
but, perhaps, they are always based on the foundations of
Christian morality, which were finally established in
European society by the end of the 19th century.
Honesty, commitment, professional mutual assistance
have become the banner of any profession. The concept
of professional honor has supplanted the previously
revered concept of class honor. The translation
profession is no exception. Having arisen many centuries
ago, it constantly proved its need for people. The attitude
of society towards it has changed, and ethical norms have
also changed. By the beginning of the XX century. they
had already defined outlines and were constantly honed
throughout the 20th century. As already noted, a full
understanding of the role of translation and translator
falls on the middle of the 20th century. True, many
modern researchers note that the social status of the
translator's profession is not high enough even today.
European and and American authors note the lack of
understanding of the essence of the translator's profession
on the part of many customers, the perception of the
translator as a necessary evil, low pay and poor working
conditions, and the lack of social protection. Until
recently, a special situation was observed in Ukraine and
other countries. Everyone - both customers and
translators - knows what translation is, and about what it
should be, everyone is free to think what he pleases. Of
course, the ever-present philistine self-confidence plays a
role here: they say that what I do not do is not so

important and comes easily. So, a translator needs
professional ethics. What is it made up of? It includes
moral principles, norms of professional behavior,
requirements of professional suitability, firm knowledge
of the translator's legal status, familiarity with the
technical support of translation. The Moral Principles of
the Translator The moral principles of the translator, that
is, determining what the translator can and cannot do, is
not an easy task. The opinions of domestic practitioners
about what is immoral and what is not are somewhat
different, and the long time of chaos in this area is to
blame for this, the reasons for which we have already
spoken about. Anticipating the analysis of "samples", we
recall that, as many translation researchers note, in
consecutive interpretation a good translator is able to
convey up to 80 percent of the information in the source
text. This is objective data for this type of
communication [1]. However, non-compliance with
translation ethics can lead to almost complete blocking of
information. Since interpretation is work in direct contact
with people, the translator is primarily required to
comply with the ethics of communication, which is
included in almost any professional ethics. This means
that the translator must fully possess the ability to
behave, be a well-mannered person. The range of ideas
about upbringing is extremely wide. But always at the
heart of upbringing are rules that allow a person to show
the same respect for other people as for himself. The
translator is not an interlocutor or opponent of the client,
but a translator who re-expresses an oral or written text
created in one language into a text in another language. 2
It follows that the text is inviolable for the translator. The
translator does not have the right, at will, to change the
meaning and composition of the text during translation,
to shorten it or expand it, if the additional task of
adaptation, selection, additions, etc. is not set by the
customer. 3. When translating, the translator, with the
help of professional actions known to him, always strives
to convey the invariant of the source text to the
maximum extent, focusing on the functional dominants
of the original. In a situation of translation, the interpreter
is obliged to observe the ethics of oral communication,
respecting the freedom of the client's personality and not
infringing on his dignity (more on situational behavior in
the next section). In some cases, in an environment of
consecutive or simultaneous interpretation, the
interpreter turns out to be a person who is also vested
with diplomatic powers (for example, when translating
the statements of major politicians in an environment of
international contacts). If these diplomatic powers are
recognized for the translator, he has the right to sin
against the accuracy of the source text, performing the
function of an auxiliary person in supporting diplomatic
relations, preventing their complication, but is not
obliged to protect the interests of the right to interfere in
the relations of the parties, as well as to reveal his own
position regarding the content of the translated text. The
translator in our first example violated all of the above
principles and thus failed in his professional task. The
work of an interpreter, as well as the ability to speak in
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general, is inextricably linked with the reliability of the
functioning of the body. If a translator has to work, he
must sleep well. He must master the basic techniques of
auto-training and self-tuning, so that no external and
personal circumstances affect the quality of his work. He
must go to work in perfect health. Only under these
conditions can its reliability as a translator of information
be ensured. Professional ethics also dictates the reaction
to the personal, individual characteristics of the speaker's
speech. After all, the speech of the speaker is not always
normative. The author of an oral text may allow various
deviations from the norm: He may speak a dialect
(territorial deviations). In his speech, there may be
certain features of the local version of the norm. He may
have individual speech defects, lisping, burriness,
stuttering, nasality, etc. He may use weedy words. In all
these cases, no matter how amused the translator is by
the strangeness of the speaker's speech, he has no right to
show his feelings. And for this, he must be prepared in
advance for the possibility of such oddities. In all these
cases, no matter how amused the translator is by the
strangeness of the speaker's speech, he has no right to
show his feelings. And for this, he must be prepared in
advance for the possibility of such oddities. If we are
talking about territorial deviations, the translator should
familiarize himself with them in advance. In any case,
the translator omits these deviations and replaces them
with a model of the literary norm of the target language
when translating. Long lengths and repetitions in the
speech of the speaker present a particular problem. If
these repetitions are random or with the function of
emphasizing the significance of the statement, the
translator can shorten them, but with a mandatory
comment. It is clear that the translator is a living person
and he may not know something, not understand
something; at the same time, the interpreter, working in
an environment of lack of time, does not have the
opportunity to look in the dictionary, look through the
reference book. But then - and this is an important rule of
professional ethics - the translator is obliged to signal his
lack of competence and the facts of misunderstanding of
the source text, and not hide them. Just in these cases, the
translator has the right to declare himself, ask clarifying
questions, ask to repeat, explain if he did not hear, did
not remember, is not familiar with the terms. If he has to
translate texts on previously known topics (a scientific
conference, business negotiations), he must prepare for
work, compile his own working thesaurus dictionary, and
consult with specialists. Most of the moral and ethical
principles already mentioned are also relevant for written
translation. But since its product is a written text, ethical
standards include both the rules for reflecting the
composition and the rules for formatting a written text. If
the translator is not given a special task, he is obliged to
convey the entire composition, i.e. all text units in the
original language: title, author's titles, footnotes, captions
under illustrations, etc. Words and fragments of text in
languages other than original language (for example, in
the English text there are fragments in Latin, Greek and
French), are transferred to the translated text without

change. Although in most cases the translator has to
inquire with specialists about what these fragments mean
in order to understand the general meaning of the text.
Also not translated.

Summary in English in a modern scientific text. In
the text of the translation, the pages of the source text
should be marked so that the user can easily navigate
through it. Graphic highlighting tools (discharge,
underlining, etc.) must be either reproduced or replaced
with equivalent ones. Abbreviations should, if possible,
be transcribed and given in the translated text in their
original, full and abbreviated form in the target language
(UNO, United Nations, UN). At the end of the
translation, the translator must check the completeness of
the text, as omissions happen even for the most
experienced translators. Compliance with all these rules
for the design and transmission of the text in written
translation ensures a correct attitude towards the
customer. The last remark also concerns the extent to
which the translator has the right to share with others the
information that he has learned during the translation. A
non-disclosure agreement is required from translators
only in the military department and when translating
(oral and written) during the investigation of a criminal
case and during the trial. In other cases, the work of a
translator, as a rule, is not secret, its results are published
either during the work (oral translation at the conference
is publication), or after some time (written translation of
articles and books). However, there are situations where
the translation is confidential. For example, the content
of business and government negotiations is not subject to
disclosure [2].

The interpreter has the opportunity to participate in
purely personal negotiations, and then the disclosure of
their content may affect the inviolability of the
personality of clients, which is protected by the
Constitution. So, to the already listed six postulates of the
translator's ethics, we can add a few more: The translator
is obliged to take care of his health, since the quality of
the translation depends on his physical condition. The
translator on the set of the film often becomes the second
assistant director and even co-author of the script. In the
interests of the cause, i.e., in the interests of the quality of
work, the translator in such a difficult situation must
himself vigilantly monitor the volume of his employment
and insist on limiting it within reasonable limits.
Unfortunately, junior and mid-level translators are often
ready for anything; insufficient professionalism and
ignorance in matters of professional ethics give rise to a
vicious circle: poor translation quality - low pay - lack of
self-respect (I agree to any assignment). Translators' lack
of self-respect undermines the prestige of this glorious
profession. A negative impact on the quality of the work
of an interpreter can also be exerted, so to speak, by the
complex of his secondary role, which is imposed on him.
It is also one of the reasons for the low level of self-
esteem. After all, it is no secret that in many cases the
translator is treated as a secondary service personnel. The
reason for such a disrespectful attitude to one of the most
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complex types of human activity, most likely, is in the
complexes of those who use the services of translators.

After all, they do not know the language, this,
apparently, is a serious hindrance to their self-assertion,
and they take out their annoyance on the translator,
unfairly underestimating his role and his work. The
translator should not be led by such views. He should be
guided not by the opinion of the customer about himself,
but by a sober assessment of his work by competent
people, for example, professional colleagues. In short,
like any professional, he must know his worth, then he
will be highly appreciated [3].

Until now, speaking about the universal principles
of the translator's behavior in a translation situation, we
had in mind situations of constructive communication.
But sometimes dialogue partners create a conflict
situation. Of course, the translator is not obliged, and, as
a rule, is not able to resolve the conflict. He, with all his
desire, may not be able to behave in a situation of
conflict strictly according to the norms of ethics due to
the complexity of the situation. Probably, as in any work,
he should not allow his dignity to be humiliated; but at
the same time, it is important for him to decide: what to
translate and what not to translate in such a situation
from what was said by the partners. At the same time,
ethics does not allow either the participation of an
interpreter in a scandal, or the translation of curses
exchanged between interlocutors. He must translate for
the parties the main content of their remarks, using the
literary norm of the language, and briefly comment on
the curses: Professional suitability and professional

requirements  Professional  suitability is  usually
understood as the natural prerequisites for the
implementation of this activity, including the

psychological attitude. Professional requirements are a
broader concept; along with professional suitability, it
includes the necessary set of skills and abilities. It is no
coincidence that we have combined these two types of
professional parameters in one section. As in other
professions, some of the qualities expected of a translator
by nature, he can develop and improve in the course of
training. Among the qualities that determine professional
suitability, they usually name speech reactivity, good
memory, switchability, mental stability, contact,
intelligence. Speech reactivity is not just the ability to
speak quickly, but above all the ability to quickly
perceive someone else's speech and quickly generate
your own. If this ability is given to a person by nature, in
any case it must be systematized and developed further.
Some people are characterized by excessive, nervous
speech reactivity. If they are going to work in
interpreting, they need to put their ability under control.
In rare cases, a person is not able to develop the speed of
speech. Then he probably shouldn't become an
interpreter. Now about memory. People with phenomenal
memory are rare. Yes, in fact, the translator does not
need a phenomenal memory. A translator needs a
professionally organized flexible memory that allows, on
the one hand, to absorb a large amount of information
and, on the other hand, to quickly forget the unnecessary.

Long-term memory should be distinguished by the ability
to accommodate a much larger (compared to the memory
of an ordinary person who speaks a foreign language)
volume of vocabulary in the active stock both in the
native and in the foreign language. Working memory is
characterized by the ability to remember for a short time
a significantly larger number of language units than the
memory of an ordinary person. This means that the
translator will definitely have to train the gift of a good
memory further. Switching in one way or another is
characteristic of all people. It is believed that women
have faster switching than men. However, translation
requires a specific kind of switchability from one
language to another, from digital to verbal coding.
Therefore, the initial predisposition to quick switching
should, in the course of training, develop into a stable
skill in the ability to switch in the field of language.
Mental stability is considered by many translators to be
the first among the qualities of professional suitability,
and this is no coincidence. After all, long speaking is
forced, and inevitably frequent switching, and an
increased speed of speech, and the need for a whole day
to follow only other people's thoughts, not allowing one's
own - all this leads to mental overload. Since mental
stability, in addition to the innate evenness of temper,
implies endurance, strong-willed qualities, the ability to
win, the ability to find a way out of difficult situations, it
becomes clear that it is given by conscious work on
oneself, on improving one's character. 10 Contact, that is,
the desire to communicate with other people, is inherent
in any person from birth. In the course of personality
formation, contact is limited for many people; personal
attitudes, life experience, features of professional life
often make a person self-contained. However, for a
number of professions, including the profession of an
interpreter, a high level of contact is necessary. And this
is not about innate extraversion, openness of character -
it can even interfere with the translator, but about a
conscious psychological attitude towards contact. The
translator must be well aware that he is an expert not
only in the language, but also in the culture of two (at
least!) peoples and countries at once, and actively
contribute to establishing contact between the parties.
And finally, intelligence [4]. This does not mean
encyclopedic education, but liveliness and a creative
mindset that allows you to apply your vast knowledge at
the right time. Everything is useful here: a good
education received in childhood, and a breadth of
interests, and active self-education. A translator will
inevitably have to deal with people of different
professions, with different views on life and different
hobbies, with texts of different subjects and different
types, and a narrow specialization in one area of
knowledge will not save him, even if he specializes in it
as a translator.

The translator needs the ability to concentrate, to
mobilize the resources of his memory, all his intellectual
and emotional potential (Fig. 1, 2)
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The choice of scientific articles and textbooks (Fig.
3) as didactic material for the formation of general
cultural and general professional competencies provides
ample opportunities for independent work of students,
contributes to the development of a creative approach to
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Figure 2. Techniques for improving design technology

the learning process, increases positive motivation to
acquire new knowledge and master new skills, which,
ultimately, develops the necessary personal qualities of
future specialists [7].
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Figure 3. Study and analysis of the course «General technology of the food industry» and «Chemical technology»

The proposed methodology for working with
scientific articles, aimed at the formation of individual
competencies, can be used in the practical work of
teachers who train undergraduates who study not only in
this program, but also in other programs that provide for
the formation of general professional competencies.
Oxidation of acylglycerols is a self-acceleration process,
because the first product of oxidation (hydro-peroxide) is
unstable and leads to the formation of new radicals, i.e.

to initiate new oxidation chains and, consequently,
increase the speed of process. Self-oxidation takes place
by a chain free radical mechanism [5], in accordance
with the following mechanism of reactions:

RH+ 0, ¥— R’ + 'OOH; RH + O, + RH¥— 2R’ + H,0,
R*+ 0, — ROy RO, + RH— ROOH + R;

ROOH ¥— RO’ + "OH,
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ROOH + ROOH — free radicals,
ROOH + ROH — free radicals,
ROOH + RCOR — free radicals,
ROOH + RCOOH — free radicals,
R+ R’ *— molecular products,

R’ + RO, ®¥— molecular products,
RO, + RO, *— molecular products,
RO," + InH ¥— In + ROOH.

Methods for protection fats from oxidation.
Oxidation inhibitors. Atmospheric oxygen is easily
soluble in fats. The oxygen dissolved in fats initiates the
oxidative processes of especial activity that cannot be
prevented during storage of oil enriched by oxygen even
in the atmosphere of inert gases. So, in pumping out the
molten fats and unloading them from tank vessels it is
necessary to use devices preventing the fats from air
ingress before their storage. Besides, there should be
used the deaeration of fats and oils before storage and in
the course of their treatment. However, the deaeration
and inert gases cannot always be applied. For example,
when oils are placed in the oxygen-penetrative package
together with other products. In these cases, a significant
effect is achieved by the use of oxidation inhibitors as
well as their mixtures in different ratios. Their actions
make themselves evident in the increase of the induction
period and reduction of oxidation rate. At present, the
oxidation inhibitors are of great importance. Their use
can increase oxidative stability of oils and fats, as well as
products, which have fatty components. The general
mechanism of the oxidation chain in the presence of
inhibitors in the system that is under oxidation has the
form:

RO, + InH — In" + ROOH,

In"+ ROOH — InH + RO;’,

R+ InH - RH+1In’,

RO + In" — molecular products ,

RO, + In’— InH + molecular products,
R +In"— R —1In,

In" + In’— molecular products,
In"+RH— InH+R",

InH + ROOH — molecular products,

Let's turn now to professional requirements. An
interpreter must have a professionally trained voice and
be able to use it, as well as know how to restore the voice
in case of overstrain. An indispensable professional
requirement is pure diction, the absence of speech
defects. Proficiency in translation techniques is required.

These include: mnemonics (memdbization techniques);
the ability to switch to different types of coding; the skill
of speech compression and speech (aéployment; the skill
of applying complex types of transformations of
descriptive  translation, generaflgz)ation, antonymic
translation, compensation [6—16]. ©

Conclusions and ideas for furtiler investigation.

A translator needs to be able tpjgype dictionaries and
other sources of information. Possession of translation
notation, or abbreviated notatior(l1js desirable. The
translator must have knowledge of a foreign language at
a level close to bilingualism, as wellldd knowledge of the
culture of the people who speal(1 3Bhis language. An
equally important condition for the success of his
professional activity is the active knowledge of the main
speech genres and the main types of text both in his
native and in a foreign language [17-22]. The translator
is obliged to constantly replenish the active vocabulary in
both languages. Acquaintance with the technical support
of translation In addition to the actual translation
knowledge, the translator must be able to use various
equipment that serves his work, as well as auxiliary
items. The easiest help for a translator is his notebook.
The entries in it are kept vertically, either according to
their own system, developed by the translator for
themselves, or according to one of the systems popular in
the modern translation world. An interpreter (even if he
is not a simultaneous interpreter) must be able to use the
simultaneous interpreter's booth and have a good
knowledge of its structure and technical equipment:
microphones, switching buttons, monitor. In the event of
a malfunction or unsatisfactory sound quality in the
cockpit, he must immediately report the which is always
located near the synchronized cabins. The initial
acquaintance with this kind of technology occurs during
the training of translators, in the booths of the training
conference hall, as well as in specialized classrooms
Translation of the modern level is unthinkable without
computer skills, the ability to extract (imformation from
dictionaries in electronic form, and the ability to use the
Internet. The work of an interpreter(if) each state is
regulated by labor laws. An interpreter can be accepted
into the staff of an enterprise or firnf'8¢ enter into an
agreement for the performance of s% ific work. The
content of its activities is always pre-negotiated and fixed
in the contract [1-9, 23-28]. (18)

CnHcok JUTepaTypsbl

1. byxkano C.I, AreitueBa A.O., Areituea O.0., Ba6am JI.B.,
Mumuxina HI.  Merommuni  acnek?d) pedopMyBaHHS
IHMCTaHIIHHOTO HABYaHHS B CHUCTeMi BMIIOI ocBiTH. Bicumk HTY
«XMI». = X.: HTY «XIIl», 2020. — Ne 5(1839). — C. 3-10. DOL:
10.20998/2220-4784.2020.05.01

2. Bartoll E. Parameters for the classification @ﬁubtitles. Topics in
Audiovisual Translation; [ed. Pilar Orero.
Amsterdam/Philadelphia: John Benjamins Publishing Company,
2004. Pp. 53-60.

3. Georgakopoulou P. Subtitling for the DVD industry. Audiovisual
translation: language transfer on Screen; ed. J. Diaz Cintas, G.
Anderman. Basingstoke : Palgrave Macmillan, 2009. Pp. 21-35.

4.  Gottlieb H. Subtitling — a new university discipline. Teaching

translation and interpreting. Amsterdam : John Benjamins, 1992.
Pp. 161-170.

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini

dociddicents y Haykosux pobomax cmyoenmis, 2022, Ne 2 (1364)

43



ISSN 2220-478 (print), ISSN 2663-8738 (online)

5. Kovac¢i¢ 1. Subtitling and contemporary linguistic theories. 26. byxkamo C.I. BusHaueHHs 3aranbHOi TEXHOJOTil KOMIUIEKCHHX
Translation, a creative profession: proceedings XIIth World KypcoBUX MpoekTiB. IHdopMaliiiHi TeXHOJOri: Hayka, TEXHiKa,
Congress of FIT. Belgrade 1990. Beograd : Prevodilac, 1991. Pp. TEXHOJOTIT, OCBiTa, 3M0pOBbs: Te3u nomosigelt XXVII MixkH. H-
407-417. npakt. koHdeperuii (MicroCAD-2019), 15-17 mas 2019 p.: y 4

6. Venuti L. The Scandals of Translation: Towards an Ethics of 4. Y. II. / 3a pen. npo¢. Cokona €.1. X.: HTY «XIII». C. 217.
Difference. London and New York: Routledge6 2009. Pp. 210. 27. TIIpimenxo O, UYepmorop T.T., byxxano C.I. [esxi

7. S. Bukhkalo, A. Ageicheva, O. Komarova. Distance learning main 0COOMBOCTI MPOBEACHHS KOpeysLiiHoro anamisy. Indopmariiiai
trends. XXVI INTERNATIONAL SCIENTIFIC-PRACTICAL TEXHOJIOTIi: HayKa, TEXHiKa, TEXHOJOrii, OCBITa, 3I0POBbS: TE3U
CONFERENCE MicroCAD-2018, 2018, ch. II, p. 205. ponosine XXVII Mixu. H-mpakt. koH(epennii (MicroCAD-

8. S. Bukhkalo, A. Ageicheva, I. Rozenko. Distance learning 2019), 15-17 mas 2019 p.: y 4 4. Y. IL. / 3a pexn. npod. Cokona
investigation some aspects. XXVI International scientific- €.1. — Xapkis: HTY «XIIl». C. 320.
practical conference MicroCAD-2018, 2018, ch. I, p. 206. 28. Cupky M.A., byxkano C.L, Irnin C.II., Mipomniyenko H.M.,

9. S.I. Bukhkalo, A.O. Ageicheva, O.I, Komarova, L.V. Babash. Mkpenos 1.C., Ilaxuyroa M.I, IeBuyk T.P. Ilurtanus
Intellectual property protection in distance education system. KOMIIJIEKCHOTO BH3HAYEHHs BJIACTMBOCTEH CHPOBHUHH y MexKax
2018, Bulletin of the National Technical University «KhP». No. KypcOBUX NpOEKTIB. IHopMamiliHi TexXHONOril: HayKka, TeXHika,
40 (1316). — C. 23-27, doi: 10.20998/2220-4784.2018.40.04 TEXHOJIOTi, OCBiTa, 310pOBbs: Te3u gomnopigei XXVII MikH. H-

10. S.I. Bukhkalo, A.O. Ageicheva, Complex projects development npakt. koHpepenuii (MicroCAD-2019), 15-17 mas 2019 p.: y 4
problems. XXVII International scientific-practical conference 4. Y. IL. / 3a pex. npod. Coxomna €.1. Xapkis: HTY «XIII». C. 342.
MicroCAD-2019, ch. II, p. 193. 29. Curnuk B.B., fuenko B.C., Byxkano C.I., Cupky M.A., Kacesn

11. Zetzsche J. Machine Translation Revisited. Translation Journal. A.C., Oca O.B. BusHaueHHs eKCIEpHUMEHTAJIbHUX BIACTHBOCTEH
Volume 11, No. 1, January, 2007. CHPOBHHHU Y MeXaX KypCOBHX HPOEKTIB. IH(opMmamiliHi TeXHOIOril:

12. Byxkano C.I., Irnin C.II., OnpxoBcbka O.1., OnpxoBckka B.O. Ta HayKa, TexHiKa, TEXHOJIOri, OCBITa, 370POBbsL: Te3u aomnoBinei XXVII
in. Ilpukian MOCTaHOBKM 3agavi eKCrepHMeHTy IHdopmauiiini MixH. H-npakT. KoHdepeHuii (MicroCAD-2019), 15-17 mas 2019:
TEXHOJIOTII: HayKka, TeXHiKa, TEXHOJOTIis, OCBiTa, 3J0POB’S: TE3U y4 4. Y. II. / 3a pen. mpod. Cokomna €.1. X.: HTY «XI1l». C. 343.
JIonoBinen XXVIII MiXXHapOJHOT HayKOBO-IIPAaKTUYHOT
koHpepenuii MicroCAD-2020, 28-30 sxoBtHst 2020 p.:y 5 4. Y. .
11./3a pen. npo¢. Cokona €.1. — Xapkis: HTY «XIII», ¢. 171. References (transliterated)

13. Ez:::ggﬁc'; (();062;3;):;1 p;’sg)g&;;; ?SH?KT;EX;T;;IS;_TY?;:T; 1. Bukhkalo S.I., Ageicheva A. O., Ageicheva O. O., Babash L. V.,

. yA . p ’LI ril: - Hayka, Pshychkina N. G. Metodychni aspekty reformuvannya
TEXHiKa, TEXHOJIOTid, OCBiTa, 310poB’s: Te3u JomnoBigell XXVI dy'stancijnogo navchannya v sy stemi vy'shhoyi osvity'. Visny'k
1;2"1;;[ Hl;gg&;‘g‘ggoﬁ‘g?CQPﬁ;8(;;191‘1{}8 ;gf“z‘” 2018p. 9. 1L/ NTU «KhPI». Kharkiv: NTU «KhPI», 2020. — No. 5(1359). — pp.

14. byxkano C.L, Irmin C.II., OmbxoBceka O.I. Ta iH. OcobnuBocTi 3-10. DOL: 10‘20998/2220_4784‘20.20‘05.'01 . L

R GKAMH 06 CKTiB (HTCIOKTYANEHO! BAACHOCT! 3i 2. Bartoll E. Parameters for the classification of subtitles. Topics in
Z?P CHTaMH pogﬁiod)o Ma i(;mi Texaonori’i'y HaOKa Té)XHiKZ Audiovisual Translation; [ed. Pilar Orero.
Teiﬁonori;{ .OCBiTa 3p0 iB’}I' Te3H TOTOBI ;3171 XX}{/I ’Mi)KH - ’ Amsterdam/Philadelphia: John Benjamins Publishing Company,
KOH(} Micr’OCAD-Z’OfS p16-11;3 TpaBIﬁI 20182; Y. II. / 3a pen .npog 2004. Pp. 53-60. - . .
COKOJ"Ia €1 X -HTY «),(HI» 208 ¢ T ' ' 3. Georgakopoulou P. Subtitling for the DVD industry. Audiovisual

15. Byxkano (.Z.I I}niﬂ ch Z[e;.mi Mo.eni OCIUBKCHHS CTPYKTYPHO- translation: language transfer on Screen; ed. J. Diaz Cintas, G.

- DyX o o G O PYKTYPH Anderman. Basingstoke : Palgrave Macmillan, 2009. Pp. 21-35.
XIMIiYHMX 3MIH 0pH  CKCIUTyartamii MoMiMEepHHX BHpPOOIB. . s o L .
IHTernoBari Textomonii Ta enenrosdeneenns. X HTY «XIIhy 4.  Gottlieb H. Subtitling — a new university discipline. Teaching
201 gpN“ 3 C. 5057 P P T ’ translation and interpreting. Amsterdam : John Benjamins, 1992.

16. byxkamo C.M. m gp. MartemaTHdeckoe MOJCIHPOBAHHE KaK Pp. 16}:170' s R .

He CHT MOJMGHKALIH OTXOT0B MOMMMEpoB. Bichux HTY 5. Kovaci¢ 1. Subtitling and contemporary linguistic theories.
«Xl'?li 21]\4201 0 BH?[ 32 f; 5759 . OB Translation, a creative profession: proceedings XIIth World

17 ByXKan.o C,I/I .K ’ Boﬁpocy ’ SHEprOCOEpeXeRMT  TIOTIECCa Congress of FIT. Belgrade 1990. Beograd : Prevodilac, 1991. Pp.

: . . . 407-417.

:Zi:gig?ﬁiza::: rg;)ggl\gf:ﬂo]; };?I;;?én(}x(é?gsl)% I;T:rg;)fg;l 6. Venuti L The Scandals of Translation: Towards an Ethics of

18. B cl py P _— Lo ) Difference. London and New York: Routledge6 2009. Pp. 210.

- Dyxkalo o AOCKOHAOBAHHA =~ MCTOAIB  OUIHKHM SHAHP 7. S. Bukhkalo, A. Ageicheva, O. Komarova. Distance learning main
CTYICHTIB BUIIUX HaBYaJIbHUX 3aiiafiB. Bicauk HTY «XIII». X.: X .. .

HTY «XTThy. 2014. Ne 16. — ¢. 311 trends. XXVI International scientific-practical conference

19. Byxkaino C.I CI/;HG_ rel,‘nqﬂ.i m (; ecd ytuiizarii-moaudikanmii MicroCAD-2018, Kh.: NTU «KhPl», 2018, ch. IL, p. 205.

- DY L P . pout yr 1 A u 8. S. Bukhkalo, A. Ageicheva, 1. Rozenko. Distance learning
noniMepHoi yactku TIIB. Bicauk HTY «XIII». — X.: HTY «XIII». . L . . .
2017, Ne 41 (1263), — . 17-27. 1nvefst1gat101r\1/I §0m(e: Xs[;))ezc(t)sl.gXI){(IYI I{]n;%mz;gﬁ);?l sclllerﬁlﬁc-g(r)zctlcal

. . . conference Micro - , Kh.: « », ch. 11, p. 206.
20. ByXKan.O CII' CHHe.preT..lfmm Mozae .,.mm eKOHOquHO&Sr.quHI./IX 9. S.I. Bukhkalo, A.O. Ageicheva, O.I, Komarova, L.V. Babash.
mporeciB  imenTudikami-kracudikamii BTOPHHHAX — MONIMEPIB. MR :
Bicuk HTY «XTTDy. HTY «XITh». 2018, Ne 18 (1294), — c. 36-44 Inellectual property protection in distance education system.

21, Byxkano C.I OJ‘IL).(OBCLKa o1 .IFJ'IiH’ C_H 3in H;—[iKO.B M M 2018, Bulletin of the National Technical University «KhPI». No.

- PYX T . N y T 40 (1316). — C. 23-27, doi:10.20998/2220-4784.2018.40.04
MOXIHBOCTI PO3BUTKY KOMIIETEHTHOCTEIl EKOIOridHOOE3IMECUHUX . .

. . P 10. S.I. Bukhkalo, A.O. Ageicheva, Complex projects development
mpoeKTiB yruiizanii-moaudikanii. Bicauk HTY «XI1I». — X.: HTY . L X
«XITI». 2018, - No 18 (1294), — c. 3-9 problems. XXVII International scientific-practical conference
) Doy P iy MicroCAD-2019, — Kh.: NTU «KhPI», 2019, ch. II, p. 193.

22. Bukhkalo S.I., Klemes$ J.J., Tovazhnyanskyy L.L., Arsenyeva . . .. .
0.P., Kapustenko P.O., Perevertaylenko O.Y. (2018) Eco-friendly 11. Zetzsche J. Machine Translation Revisited. Translation
synergetic processes of municipal solid waste polymer utilization. Journal. Volume 1'1’ No. 1, innuar}/, 2007. . .
Chemical Engineering Transactions, , Vol.70, pp. 2047-2052. 12. Bukhkalo S.I., Iglin S.P., Ol'xovs'ka O.1., Ol'xovs'ka V.O.

23. Tosaxmsuckuit JLJL, Byxxano C.I., 3imymaikoB MM. Ta iH. ta in. Pry'klad postanovky' zadachi ekspery mentu
3aranLHa_TexHon_orif_I Xap4oBoi _npOMHCHOBOCTi y HpuKiajax i Informacijni texnologiyi: nauka, texnika, texnologiya,
sajavax (inxosauiitni saxomm): nigp.. K.t LIHJL, 2013. 352 ¢. osvita, zdorov'ya: tezy' dopovidej XXVIII mizhnarodnoyi

24. Byxkano C.L 3araibHa TEXHOJOTis XapuOBOi NPOMHCIOBOCTI y naukovo-prakty'chnoyi konferenciyi MicroCAD-2020, 28-
Ep ?/Iﬁﬁﬁaésﬁﬂi‘f; 6(iHHOBaHmH1 3axoj). [reker] mizpyaHuK. — 30 zhovtnya 2020 r.: u 5 ch. Ch. II./za red. prof. Sokola

25. byxxano C.IL, binoyc O.B. u np. 3aranpHa TEXHOJIOTS XapyoBOl Ye.L. — Kharkiv: NTU «K}.IPI»’ S. 171' N -
TPOMHCIIOBOCTI y NpPHKJAZaX i 3aavuax (iHHOBawiiimi saxomu) 13- Bukhkalp S..I. Osobllvo§t1 rozrobki ob ektiv 1ntel.ektual noi
[texer] mizp. K.: LIHJIL, 2016. 470 c. vlasnosti zi studentami. Informacijni tehnologii: nauka,

tehnika, tehnologija, osvita, zdorov’ja: tezi dopovidej XXVI
Bicnux Hayionanvnoeo Texniunoeo Yuisepcumemy «XI1l». Cepis: Innosayitini
44 docniodicenst y Haykosux pobomax cmyoenmis, 2022, Ne 2 (1364)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

mizhn. n-pr. konf. MicroCAD-2018, 1618 travnja. Ch. II / za red. 23. Tovazhnjanskij L.L., Bukhkalo S.I., Zipunnikov M.M. ta in.

prof. Sokola €.1. Kh :NTU «KhPI». 201 p. Zagal'na tehnologija harchovoi promislovosti u prikladah i
14. Bukhkalo S.I, Iglin S.P., Ol'hovs’ka O.. ta in. Osoblivosti zadachah (innovacijni zahodi): Pidruchnik. K.: CNL, 2013. 352 p.
upravlinnja rozrobkami ob’ektiv intelektualnoi vlasnosti zi 24. Bukhkalo S.I. Zagal'na tehnologija harchovoi promislovosti u
studentami. Informacijni tehnologii: nauka, tehnika, tehnologija, prikladah i zadachah (innovacijni zahodi) [tekst] pidruchnik. — K.:
osvita, zdorov’ja: tezi dopovidej XXVI mizhn. n-pr. konf. CNL, 2014. - 456 p.
MicroCAD-2018, 16-18 travnja 2018 r. Ch. II. / za red. prof. 25. Bukhkalo S.I. at all. Zagal'na tehnologija harchovoi promislovosti
Sokola €.1. Kh :.NTU «KhPI». 208 p. u prikladah i zadachah (innovacijni zahodi) [tekst] pidruchnik. —
15. Bukhkalo S.I., Iglin S.P. Dejaki modeli doslidzhennja strukturno- K.: CNL, 2016.—470 p.
himichnih zmin pri ekspluatacii polimernih virobiv. Integrovani 26. Bukhkalo S.I. Viznachennja zagal'noi tehnologii kompleksnih
tehnologii ta energozberezhennja. Visny'’k NTU «KhPI». 2016. Ne kursovih proektiv. Informacijni tehnologii: nauka, tehnika,
3, pp. 52-57. tehnologii, osvita, zdorov'ja: tezi dopovidej XXVII Mizhn. n-prakt.
16. Bukhkalo S.I. i dr. Matematicheskoe modelirovanie kak instrument konferencii (MicroCAD-2019), 15-17 maja 2019 r.: u 4 ch. Ch. IL.
modifikacii othodov polimerov. Visny'k NTU «KhPI». Kharkiv: / za red. prof. Sokola €.1. — Kharkiv: NTU «KhPI». 217 p.
NTU «KhPI». 2010, vip. 32, pp. 52-59. 27. Prishhenko O.P., Chernogor T.T., Bukhkalo S.I. Dejaki osoblivosti
17. Bukhkalo S.I. K vo—prosu jenergosberezhenija processa provedennja koreljacijnogo analizu. Informacijni tehnologii: nauka,
aglomerirovanija polimernoj upakovki. Integrovani tehnologii ta tehnika, tehnologii, osvita, zdorov'ja: tezi dopovidej XXVII Mizhn.
ene—rgozberezhennja. Kh.: NTU «KhPI», 2005, Ne 2, pp. 29-33. n-prakt. konferencii (MicroCAD-2019), 15-17 maja 2019 r.: u 4
18. Bukhkalo S.I. Udoskonaljuvannja metodiv ocinki znan' studentiv ch. Ch. II. / za red. prof. Sokola €.I1. Kh: NTU «KhPI», p. 320.
vishhih navchal'nih zakladiv. Visnik NTU «KhPI». NTU «KhPI». 28. Sirku M.A., Bukhkalo S.I., Iglin S.P., Miroshnichenko N.M.,
2014, Ne 16, pp. 3—-11. Shkredov LS., Pahnutova M.L, Shevchuk T.R. Pitannja
19. Bukhkalo S.I.  Sinergetichni procesi utilizacii-modifikacii kompleksnogo viznachennja vlastivostej sirovini u mezhah
polimernoi chastki TPV. Visnik NTU «KhPI». — Kh.: NTU kursovih proektiv. Informacijni tehnologii: nauka,
«KhPI». 2017, Ne 41 (1263), pp. 17-27. tehnika, tehnologii, osvita, zdorov'ja: tezi dopovidej XX VII Mizhn.
20. Bukhkalo S.I. Sinergetichni modeli dlja ekologichnobezpechnih n-prakt. konferencii (MicroCAD-2019), 15-17 maja 2019 r.: u 4
procesiv identifikacii-klasifikacii vtorinnih polimeriv. Visnik NTU ch. Ch. 11/ za red. prof. Sokola €.1. Kharkiv: NTU «KhPI», p. 342.
«KhPI». — Kh.: NTU «KhPI». 2018, Ne 18 (1294), pp. 36-44. 29. Sitnik V.V., Jacenko B.S., Bukhkalo S.I., Cirku M.A., Kas'jan
21. Bukhkalo S.I, Ol'hovs'ka O.l, Iglin S.P., Zipunnikov M.M. A.S., Osa O.V. Viznachennja eksperimental'nih vlastivostej
Mozhlivosti rozvitku kompetentnostej ekologichnobezpechnih sirovini u mezhah kursovih proektiv. Informacijni tehnologii:
proektiv utilizacii-modifikacii. Visnik NTU «KhPI». Kh.: 2018, Ne nauka, tehnika, tehnologii, osvita, zdorov'ja: tezi dopovidej XXVII
18 (1294), pp. 3-9. Mizhn. n-prakt. konferencii (MicroCAD-2019), 15-17 maja: u 4
22. Bukhkalo S.I., Klemes J.J., Tovazhnyanskyy L.L., Arsenyeva O.P., ch. Ch. II. / za red. prof. Sokola €.I. Kh : NTU «KhPI», p. 343.
Kapustenko P.O., Perevertaylenko O.Y. Eco-friendly synergetic
processes of municipal solid waste polymer utilization. Chemical Haoitiwna (received) 19.10.2022

Engineering Transactions, 2018, Vol.70, pp. 2047-2052.

Bioomocmi npo asmopis / Ceedenus 0o asmopax / About the Authors

Byxkano Ceéimnana leaniena (byxxano Ceemnana Heanoena, Bukhkalo Svetlana Ivanovna) — kaHminaT TEXHIYHUX HayK,
npodecop kadenpu IiHTEIpOBaHMX TEXHOJIOTIH, MpoleciB Ta amapaTiB, HarlioHaTbHHN TeXHIYHMH YHiBepcHTET «XapKiBChKUiA
HOJITEXHIYHUI IHCTUTYT», M. XapkiB, Ykpaina; ORCID: http:/orcid.org/0000-0002-1389-6921; e-mail: bis.khr@gmail.com

Aeceiiueea Anna Onexcanopiena (Azeiiuesa Auna Anexcandpoena, Ageicheva Anna Oleksandrivna) — xanmunat
NeJarorivHuX Hayk, jAekaH (akyiprery inosorii, nmcuxosorii Ta Hegaroriky, IOUEHT KadeapH 3arajbHOr0 MOBO3HABCTBA Ta
iHO3eMHHX MOB, Harionansauit yHiBepcuter «[lonraBcbka nonitexnika imeni FOpist Konnpartiokay, M. Ilonrasa, YkpaiHa;

ORCID: http://orcid.org/0000-0003-2184-8820; e-mail: ageicheva@ukr.net

benancokuit Onexcanop Muxkonaiioguu (benanckuii Anexcanop Huxonaesuu, Belyanskiy Oleksandr Mykolaiyvych) —
MaricTpaHT Kadenpu repmaHcbkoi ¢inosorii Ta mepeknany, Hamiomansuuii yHiBepcurer «IlonraBceka momitexHika iM. FO.
Kownzpariokay. ORCID: https://orcid.org/0000-0001-8546-0660 e-mail: ageicheva@ukr.net

ITwuukina Hamania I'eopziiena (Ilwiuukuna Hamanwva I'eopzueena, Pshychkina Nataliia Heorhiivha) —
BUKJIaJIa4 CleNiadbHUX Aucuuiutin [lonraBchkoro koyemky Hadtu i razy, Hanionaneauii yHiBepcuTeT «[lonTaBchka
nomitexHika imeni FOpist Konzpparioka», M. [Tonrasa, Ykpaina e-mail pshychkina.natali.georg@ukr.net

Poscenxo Ineca Bimaniiena (Poscenxo Ineca Bumanvesna, Rozhenko Inesa Vitaliivna) Buknanau xadenpu
IHO3EeMHUX MOB 3 JIATHHCHKOIO Ta MEAWYHOIO TepMiHOOTier0 [lonTaBchkuil nepkaBHUEM Meawdunuii, M. I[lonrasa,
VYxpaina ORCID: https://orcid.org/0000-0001-8334-5087 e-mail ageicheva@ukr.net

C. BYXKAJIO, A. ATEHYEBA, H.ITITHYKIHA, H. POJKEHKO, A. FEJITHCKHH
OCOBEHHOCTH ®OPMHUPOBAHMSA ITIPOPECCAOHAJIBLHOI KOMIIETEHTHOCTH
IIEPEBOJJYHMKOB OTPACJIEBOI'O ITIEPEBOJIA

Crarbsi NOCBAILECHA MCCIENOBAaHUIO (DOPMHPOBAHMSA NMPO(GECCHOHANBHBIX KOMIICTCHLMA IPU TOATOTOBKE CIIELHUATMCTOB IOJIEBOIO
MIepeBOIA, B YACTHOCTH 3aKOHOMEPHOCTSIM aHTJI0-YKPAaHHCKOTO MePeBoia. DTO CBA3aHO C HEOOXOMMOCTHIO KOMITIIEKCHOTO HCCIIEJOBaHHs
S3BIKOBBIX, KYJIBTYPHBIX M IICUXOJIOTHYECKHX OCOOEHHOCTEH aHIJIo-yKpaHHCKOTO IepeBofa B oTpaci. Takue mpodeccHOHaNTbHbIE
KOMIIETEHIIUH OTPACIIEBOTO MEPEBOAA CETOIHS MPUOOPETAIOT OOMBIIOE 3HAYEHHE, TIOCKOJIBbKY HaOI0JaeTCsl pacupeHre o0IeCTBEHHO-
TIOJINTHYECKHX, SKOHOMHYECKHX, KYJIBTYPHBIX CBSI3el MEXTy rocyfapcTBaMHM. lccreoBaHBl OCHOBHBIE acTeKTHI NMPO(EeCCHOHATBHOM
KOMITCTEHTHOCTH. [IpOBeZeH KOMIUIEKCHBIH aHaIM3 (OPMHUPOBAHMS INPOPECCHOHAIBHOH KOMIETEHTHOCTH IIpH  IOATOTOBKE
CIICIUATIMCTOB TI0 TEpeBOAy Ha BBIC3JHBIC TEMBl. BBIIBICHBI 0cOOeHHOCTH (GOpMHPOBAHMS NPO(ECCHOHATEHON KOMIIETEHTHOCTH.
OrmcaHo HMCCIIENOBAHNE IJIABHBIX KadecTB y4eOHO-TIOJNEBOrO IepeBOfa. YCTaHOBICHO, YTO JUIS IEPEBOAYMKA BAKHO HMEThH
Hpo(heCCHOHAIBHYIO KOMIETEHTHOCTb. Pe3ybraThl 3TOH paboThl UMEIOT GOJIBIIOE 3HAUCHHE IS CIIELUAIMCTOB-IIEPEBOTYUKOB.

KiroueBble ci10Ba: otpacieBoii mepeBos, o0ydeHue, npodecCHoHaIbHas KOMIIETEHTHOCTh, (JOpMHUpPOBaHHe NPOdECCHOHATBHBIX
KOMIIETEHTHOCTEH
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E. A. CHERNUSHENKO, A. V. NOVIK , YU. M. HRYSHCHENKO-MOROZ

WAYS OF ENSURING FOOD SAFETY IN UKRAINE UNDER
THE CURRENT EPIDEMIC SITUATIONS

The world faces an unprecedented pandemic threat caused by the SARS-CoV-2 virus. The Ukrainian food industry should have a
food safety management and control system during pandemics. The paper considers the general principles of food hygiene, aimed
at the introduction of hygienic control at each stage of the processing chain, production and sales of food products to prevent food
contamination during epidemics. The main recommendations of the WHO and the Ministry of Health of Ukraine on preventing the
spread of the virus in food enterprises and ensuring food safety in the world and their implementation during a pandemic in Ukraine
were considered. Attention is focused on the recommendations on the use of disinfectants for the treatment of surfaces in contact
with food, effective when used against viruses. Several classes of compounds recommended for use as disinfectants have been
considered, their potential toxicity and mechanism of action were given. In the article it was analyzed the main measures that are
effectively used to ensure the non-proliferation of the virus in the workplaces of food enterprises, retail chains and catering
establishments. The use of Internet in case of receiving orders and delivering food from retail chains and catering is one of the most

promising way out of the situation during a pandemic.

Keywords: food safety, hygienic control, disinfectants, coronaviruses

Introduction. Today, when the world is faced with
the threat of a rapid spread of the pandemic, the issue of
food security is more urgent than ever. Leaders of the
international organizations FAO, WHO and WTO state:
"As countries take measures to stop the rapid spread of
the COVID-19 pandemic, they must proceed with
extreme caution and minimize the potential impact on
food products" [1].

Human health and ensuring the safety of food
products are critically important for survival in the
conditions of modern epidemic situations.

Food safety agencies have conducted several risk
assessments to determine whether food, food contact
materials and food packaging pose a potential food safety
risk associated with SARS-CoV-2.

According to the authoritative literature, everyone
agrees that there is currently no evidence that SARS-
CoV-2 poses a food safety risk. Thus, in terms of hazard
and risk, the overall potential risk of contracting COVID-
19 through contaminated food or food packaging appears
to be very low. Therefore, SARS-CoV-2 is not
considered a foodborne virus. It remains predominantly a
respiratory virus that can also enter the bloodstream
through the mucous membranes of the eyes.

Considering that one of the symptoms of COVID-
19 is diarrhea, there is still no exact answer to the
questions: how well SARS-CoV-2 survives when passing
through the human stomach; what concentration of
SARS-CoV-2 is needed to infect people through the
gastrointestinal tract; whether SARS-CoV-2 can actually
enter the bloodstream through the gastrointestinal tract,
food safety issues remain relevant and not well
understood.

Analysis of literature data and problem
statement. According to Peter Alexander, an expert on
global food security from the University of Edinburgh,
"panic buying" has become a common phenomenon in
many areas, leading to shortages of goods on
supermarket shelves. There were certain disruptions in
the supply chain of a number of goods; which were
imported to the US from China, due to their shortage. An

increase in prices was observed in some regions. The
U.S. Food Retail Group has advised retailers to expedite
orders and consider rationing to prevent empty shelves

Food shipments to restaurants and cafes fell by 75%
in Latin America, and markets in North America and the
Middle East fell by 90% by the end of March. Later,
when demand for certain agricultural products fell due to
quarantines and restaurant closures, farmers reported
surpluses of some commodities, including potatoes in the
Netherlands and milk in the US state of Wisconsin [2].

During the pandemic, there has been a significant
increase in the number of online grocery purchases.
Small-scale farmers have started to use digital
technologies as a way to sell their products directly, and
agriculture has started to receive direct financial support
from local governments, all of which have led to an
increase in direct sales of agricultural products [3].

In such circumstances, maintaining the health and
safety of all food production and delivery workers is
critical to survival in the current pandemic. Keeping food
moving through the food chain is the most important
function to which all members of the food chain must
contribute. It is also needed to maintain consumer
confidence in food safety and availability [4].

The food industry must have food safety
management systems based on the principles of hazard
analysis and critical control to manage food safety risks
and prevent food contamination. Food safety
management systems in the food industry are supported
by the necessary programs that include good hygiene
practices, cleaning and sanitation, zoning of processing
areas, supplier control, storage, distribution and
transportation, personnel hygiene and fitness for work —
all essential conditions and measures necessary to
maintain the hygienic condition of the food processing
environment [5]. coronavirus pandemic is the Guide for
food enterprises "COVID-19 and food safety", developed
by the World Health Organization and the Food and
Agriculture Organization of the United Nations [1].

© Chernushenko E.A., Novik A.V.,
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The main document that regulates the hygienic
requirements for food products in the conditions of the
This document consists of 10 paragraphs and contains
key instructions and recommendations regarding the
organization of hygienic safety of food products, the
personnel of the food enterprise, in fact, the food
enterprise itself and places of direct sale of food
products.

In Paragraph 1 "Possible transmission of the
COVID-19 virus through food". COVID-19 is a
respiratory disease and the main route of transmission is
person-to-person contact and direct contact with airborne
droplets released when an infected person coughs or
sneezes. To date, there is no evidence that viruses that
cause respiratory diseases are transmitted through food or
food packaging. Coronaviruses cannot reproduce in food;
they need an animal or human body to reproduce.
Personal protective equipment, such as masks and
gloves, can be effective in reducing the spread of viruses
and diseases in the food industry, but only if used
correctly.

Paragraph 1I "Food workers: knowing the
symptoms of COVID-19". Personnel working in the food
industry should be aware of the symptoms of COVID-19.
Food business operators need to provide written
instructions to staff on reporting such symptoms and
exclusion from the work process. The most important
issue is to enable staff to recognize symptoms in a timely
manner, seek appropriate medical attention and tests, and
minimize the risk of infecting colleagues.

Paragraph III, "Preventing the Spread of COVID-19
in the Food Service Environmenty, requires food service
workers to be provided with written instructions and
training on how to prevent the spread of COVID-19.
Food safety measures in food premises must continue to
meet the highest hygiene standards in accordance with
those established by the food safety management system.
Paragraph I1I provides a list of personal hygiene rules.

According to paragraph IV of the "Guidelines for
the Use of Disposable Gloves for Food Workers", food
workers may use gloves, but they must be changed
frequently and hands should be washed between and
after removing gloves. Gloves should be changed after
non-food activities such as manually opening/closing
doors and emptying trash cans. Food workers should
avoid touching their mouths and eyes while wearing
gloves.

Paragraph V "Food Service Workers: Physical
Distancing in the Work Environment" highlights the
critical role of physical distancing in slowing the spread
of COVID-19. According to WHO recommendations,
this distance between employees should be at least one
meter (3 feet).

Paragraph VI "Food Workers: COVID-19 in the
Workplace" states that food service establishments have
recommendations for treating food service workers'
illnesses, as well as guidance on staff illness reporting
and a return-to-work policy after recovery.

Staff should be aware that they cannot report to
work with symptoms of COVID-19 but should report
them by phone. Personnel who are not feeling well
should not go to work and should seek medical attention.

The WHO recommends that a confirmed case be
released from isolation as soon as they are symptom-free
and have received two negative PCR test results within at
least 24 hours. If testing is not possible, WHO
recommends that a confirmed case be released from
isolation 14 days after symptoms have resolved.

Paragraph VII "Employees of the food industry:
transportation and delivery of food ingredients and
products." The virus can enter the premises of the
enterprise only when an infected person gets there or
infected products or objects are brought there.

Drivers and other food delivery personnel must not
exit their vehicles during delivery, must use hand
sanitizer before handing over delivery documents to food
premises personnel, be aware of potential risks, related to
the contact transmission of COVID-19, about physical
distancing when receiving and handing over goods to
customers, as well as the need to maintain a high degree
of personal hygiene and wear clean protective clothing,
so that all shipping containers are kept clean and
frequently disinfected, products are protected from
contamination and stored separately from other goods
that may cause contamination.

Paragraph VIII "Points of sale of food products."
This paragraph contains practical measures that retailers
can take to manage the number of customers and prevent
the spread of the virus: regulating the number of
customers entering the store to avoid crowds.

Paragraph IX "Open grocery counters in
commercial premises". mandates hygiene around open
food stalls such as salad bars, fresh produce and baked
goods. Consumers should always be advised to wash
fruits and vegetables with potable water before
consumption. Both customers and staff are required to
maintain strict personal hygiene around open food stalls
at all times.

Paragraph X "Food industry workers: canteens for
staff." Worker canteens in major service centers such as
food processing and food retail must remain open when
there are no practical alternatives to obtain food [1].

In Ukraine, the manufacturer is responsible for the
safety of food products for the public, and the state
controls it within the framework of the functions and
competences of Ukraine on food safety issues and the
State Consumer Protection Service.

Staff working in food premises must be provided
with written instructions and training to prevent the
spread of COVID-19. Normal fitness-for-work
procedures used by food businesses as part of their food
safety management system should ensure that infected
workers are excluded from food premises.

These measures are expected to protect staff from
the spread of COVID-19 among workers, maintain a
healthy workforce, and identify and exclude infected
food handlers and their direct contacts from the
workplace [13].
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Ways of development of this direction. From the
time the virus emerged until today, there is no evidence
that people can become infected with the virus through
food. Most often, the Covid-19 virus can be transmitted
from person to person through sneezing or coughing. But
droplets containing the virus can remain on the surface
for some time. A person who touches a contaminated
surface of food or packaging and then touches their own
mouth, nose, or eyes is at risk of contracting the virus
[6]. According to research [7, 11], coronaviruses can
survive up to two years at -20°C and are sensitive to heat
treatment. Therefore, eating raw or undercooked animal
products should be avoided. At cooling temperature t
(4°C) MERS-CoV can remain viable for up to 72 hours
[7]. In food products, virus inactivation occurs during
heat treatment. Kampf et al. [8] reported that
coronaviruses, including SARS-CoV-1, can be reduced
by at least 4 log by heat treatment such as 60°C for 30
minutes, 65°C for 15 minutes. minutes or 80°C for 1
minute. Chin et al. [9] found that SARS-CoV-2
decreased by about 7 logs after heat treatment at 70°C for
5 minutes. In addition, ANSES [10] concluded that food
exposure to 63°C for 4 minutes would be sufficient to
kill coronoviruses.

Low freezing temperatures preserve viruses. Fisher
et al. [12] found that SARS-CoV-2 did not decrease in
titer and was able to survive for 3 weeks in inoculated
chicken, pork, and salmon cuts stored at 4, -20, and -
80°C. In addition, Mullis et al. [13] demonstrated that
bovine coronavirus present on lettuce stored at 4°C
retained its infectivity for at least 14 days. In addition,
the coronavirus survived well for 2 days on lettuce leaves
stored at 4°C, but did not survive on the surface of
strawberries, possibly due to their acid content. [7, 14].

At cooling temperature (4°C) Rabenau et al. [11]
found no loss of infectious titer for SARS-CoV-1. Given
that freezing is not generally seen as a method of killing
viruses in food, but rather as a preservation method.
Fisher et al. [12] found that infectious SARS-CoV-2 did
not decrease in titer and was able to survive for 3 weeks
in inoculated pieces of chicken, pork and salmon stored
at 4, -20 and -80°C. In addition, Mullis et al. [13]
demonstrated that bovine coronavirus present on lettuce
stored at 4°C retained its infectivity for at least 14 days.
In addition, coronavirus survived well for 2 days on
lettuce leaves stored at 4°C, after which it rapidly
declined, but did not survive on the surface of
strawberries, possibly due to acidity [7, 14].

The effect of acidity on the inactivation of
coronoviruses has been noted: it is stable at pH (3—10) at
room temperature, but at alkaline pH>12 or acidic pH<3
and ultraviolet radiation, the virus can be inactivated [7].

Alternative  non-thermal physical disinfection
methods include ultraviolet (UV) light, pulsed light,
ionizing radiation, and high-intensity ultrasound [15].

The Ministry of Health of Ukraine noted: "Current
data on other strains of coronaviruses show that although
coronaviruses appear to be stable at low and freezing
temperatures for a certain period, food hygiene and
proper food safety methods can prevent their

transmission through food. In particular, coronaviruses
are heat-labile, meaning they are sensitive to normal
cooking temperatures (70°C). Therefore, generally,
consumption of raw or undercooked animal products
should be avoided. Raw meat, raw milk, or raw animal
organs should be handled with care, to avoid cross-
contamination of raw food". The virus can enter food
production only from an infected person, and then
through infected raw materials, ingredients, materials or
objects. Personal protective equipment against viruses
among food workers, such as masks and gloves, has
shown to be effective. Food businesses also used
physical distancing and strict hygiene measures during
production, frequent and effective handwashing and
sanitizing at every stage of production [16]. In addition,
effective in spreading the virus was a 14-day quarantine
of people since the last contact with a confirmed case.
The hygiene recommendations followed by the staff are
as follows: proper hand hygiene - washing hands with
soap and water for at least 20 seconds; frequent use of
alcohol-based hand sanitizers; covering your mouth and
nose when coughing or sneezing; frequent disinfection of
work surfaces and places of possible contact; avoiding
close contact with people who have symptoms of a
respiratory disease [1].

Food retailers have been supplying the population
on a daily basis during the pandemic and have faced
challenges in maintaining the highest standards of
hygiene. Measures were taken to protect personnel from
the risk of infection (the use of masks, goggles,
protective shields, and rubber gloves), physical
distancing was observed in queues when working with a
large number of customers, shopping baskets, containers,
carts, door handles, conveyor belts were treated with
disinfectants. One of the important aspects of providing
retailers with food is their delivery. To avoid
transmission of the virus through surface contact, food
vendors ensure frequent handwashing, use of hand
sanitizers, and protective clothing. As an additional level
of personnel protection, plexiglass barriers have been
installed at the cash desks and counters, and customers
are encouraged to make contactless payments. To reduce
the risk of disease transmission, food retailers are
managing queues according to physical distancing
guidelines both inside and outside stores (keeping a
distance of 2 meters).

Disinfectants, hand sprays and disposable paper
towels are installed at the entrance to the shopping
facility for visitors. Inside retail establishments, floor
markings are provided to facilitate physical distancing,
especially in large trading floors and the busiest
departments, counters and cash desks [17; 18].

Anti-epidemic measures in public catering
establishments for the quarantine period due to the
spread of coronavirus disease (COVID-19), approved by
the Decree of the Chief State Sanitary Doctor of Ukraine
Nel3 dated 06.10.2021. To ensure safety in public
catering establishments, the following measures were
taken: queues were not allowed; monitored the
availability of antiseptics, detergents and paper towels in

Bicnux Hayionanvnoeo Texniunozo Yuieepcumemy «XI1l». Cepis: Innosayitini
48 odocriddicenns y naykosux pobomax cmyoenmis, 2022, Ne 2 (1364)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

the bathrooms; wet cleaning of production premises and
surfaces, places of contact between the hands of staff and
customers (door handles, seats, sinks, tables) was carried
out using detergents and disinfectants at least once every
2 hours.

Masks and rubber gloves are used for personal
protection. The body temperature of visitors was
measured by a non-contact method in a restaurant. When
a person appeared with an increase in body temperature
above 37.2°C or with signs of acute respiratory
syndrome, such a person was not allowed into the
restaurant. There were markings for standing in
accordance with the distance between buyers near
crowded places; accommodation of visitors is carried out
in accordance with the requirements established by the
Cabinet of Ministers of Ukraine; the menu was placed for
contactless reading near the entrance or place of
ordering; the issuance of orders was carried out in
reusable dishes only if there are conditions for
mechanized washing of dishes using a dishwasher; used
disposable tableware made of cardboard or paper. Dishes
and accessories for drinks (sugar, stirrers, straws, etc.)
must be in individual packaging; the possibility of non-
cash payment is provided [19].

Coronavirus can survive on surfaces PTFE, PVC,
ceramic tiles, glass and silicone rubber for at least 5 days,
metal and plastic up to 9 days, at 21 to 23°C and 40%
humidity SARS-CoV-2 can survive up to 72 hours on
plastic and stainless steel , up to 4 hours on copper and
up to 24 hours on cardboard [7]. Surface disinfection is
one of the methods used to inactivate viruses. For
disinfection, agents from various chemical groups are
used [20].

Tables 1. Means of surface disinfection in contact
with food products

Connection Active speech Release form
class
Citric Acid Disinfectant wipes
Hydrochloric Acid Solid drug for breeding
Dichloroisocyanuric acid |Tablets for dissolution
Acid  |Lactic acid Ready to use
disinfectant 8.25%
Hypochlorous acid Rostvor is ready to use
Dodecylbenzenesulfonic |Rostvor is ready to use
acid
Sodium chloride Solid drug for breeding.
Salt Sodium hypochlorite Ready to use 2.2%
sodium hypochlorite
solution
Quaternary |Quaternary Ammonium [Ready to wuse 20%
Ammonium solution
Hydrogen Peroxide Rostvor is ready to use
Peroxide |Potassium Rostvor is ready to use
peroxomonosulfate
Alcohol Ethanol Wet wipes 60-90%
Isopropanol Rostvor is ready to use
70%
Thymol Ready to use solution
Phenol Rostvor is ready to use
Phenols (spray)

The choice of a disinfectant for the treatment of
surfaces in contact with food is determined by the type of
contamination, the recommended concentration of the
working solution and the time of contact with the
surface, the resistance of the surface material to the
disinfectant, toxicity parameters, ease of use and stability
of the agent.

The choice of disinfectant should be guided by the
requirements of local health authorities. Use of chlorine-
containing products Hypochlorite-based products are
available in liquid form (sodium hypochlorite,
hypochlorous acid). These reagents are dissolved in
water to form a chlorine-containing aqueous solution
required concentration, in which the antimicrobial agent
is  undissociated  hypochlorous acid  (HOCI).
Hypochlorites have antimicrobial activity against a wide
range of microorganisms, at a concentration of 0.05%
(inactivation time 5 minute) hypochlorite solution is
active against viruses. In the context of COVID-19, it is
advisable to use working solutions at the recommended
concentration of 0.1%. Chlorine-containing products
have an odor that can adversely affect people's well-
being, for example, provoke attacks of bronchial asthma.
At high concentrations, chlorine can cause irritation of
the skin and mucous membranes [20].

The use of phenols is effective against microbes,
fungi and viruses. The composition of these substances
includes hydroxyl and aromatic groups. Often carbolic
acid and thymol are mainly used. However, phenols are
toxic compounds and people with hypersensitivity can
harm them. It is very quickly absorbed and can lead to
toxic poisoning of the whole organism. Phenols are due
to the negative effects of phenol on the central nervous
system, heart, blood vessels, lungs and kidneys.

Hydrogen peroxides, being strong oxidizing agents,
which are based on the formation of free radicals that
damage cell membrane lipids, DNA and other important
components of a microbial cell, easily decompose to
form non-toxic products (inactivation time 1 minute).
However, peroxide has a high tissue toxicity (class II)
with a pronounced local irritant effect [20].

Of the group of alcohols for disinfection, ethyl and
isopropyl alcohols are most widely used. The mechanism
of their action is the denaturation of microbial proteins
[21]. Alcohols in a concentration of 60-90% for 1-3
minute inactivate active relatively vegetative forms of
bacteria and fungi, mycobacteria and enveloped viruses.
However, they do not have detergent properties, fix
organic contaminants and can damage plastic and rubber
products, are highly flammable and evaporate quickly

In addition, the composition of many disinfectants
includes reactions, the action of which is associated with
the required pH. Disinfectants often include
hydrochloric, lactic, hypochlorite, and citric acids.

Thus, disinfectants should only be used that are
approved for use, established by the legislation of
Ukraine, in accordance with the instructions for their use.
Detergents and disinfectants should be effective for use
in a pandemic, but should not pose a food safety hazard
[20, 22].
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Tables 2. Advantages and disadvantages of various
groups of disinfectants

However, the wuse non-optimal disinfectants,
reduced exposure time of disinfectants, improper dilution

Group of Advantages Disadvantages disinfectants, sometimes as a result of ignoring
disinfectants manufacturers' recommendations and non-compliance
Halogenated |A widerange ~ |High aggressiveness|  with hygiene standards, may be ineffective. The
compounds chti | antimicrobial :g:;:?asls construction|  effectiveness of chemical disinfectants can be influenced
Viy: ; L by various parameters, including target microorganism,
baCterICIda.l’ High toxielty, ~ pungent features of the surface of materials on which microbes
tuberculocidal, odor, irritating effect on o o
virucidal, the mucous membranes of| &€ locat§d prese.nt., composition of .d1s1nfectants,
fungicidal, the respiratory system and| ~concentration of disinfectants and cleaning and pre-
sporicidal eyes. cleaning protocols. Compared to liquid disinfectants,
properties; Bleaching effect on| UVC has some advantages because it can be used
multipurpose; fabrics. automatically and remotely, and can be applied to liquids
good solubility Ability to form environ-|  and solids, as well as decontamination air in different
In water; mentally hazardous|  tynes of rooms. Research [23] is focused on the ability of
f‘;f;t?‘c;llonfow cost g‘;gggﬁds‘t e acti UVC disinfect surfaces contaminated with various
y . y to the action microbes, including a coronavirus surrogate SARS-CoV-
of inorganic and organic 7 usi . .
substances, temperature, using standard protocols. MUVi-UVC was able to kill
light, pH. 99.999% of all bacteria, fungi, coronaviruses. within 5
Peroxides, Environmental Relatively low stability; minutes.
peroxy Safety Aggressiveness  towards Ultraviolet (UV) C light (wavelength 200—280) has
compounds, corrosion-resistant ~ ma-| long been known for its antimicrobial and disinfectant
additives terials; efficacy. It damages DNA, causing dimerization of
and  other Strong irritating effect of|  pyrimidines [23]. The bactericidal effect of UV is used
oxidizing concentrated  solu-tions| g sanitization and disinfection of various environmental
agents on b the fmuciﬁs objects - air, water, food and packaging. However, there
?;:;?riiﬁissyste?n | is no WHQ regulation on the use of U.V—C. sources 'in
Alcohol- A wide range of|The possibility of fixing food establishments and retail chains to inactivate Covid
containing antimicrobial organic contaminants. 19. UV irradiation, which is a progressive method of
preparations  |activity; Easy flammability. disinfection, does not change the physical and chemical
Environmental Swelling and hardening| composition of the product, acts quickly and has a low
Safety; of plastic, rubber, their| cost. This method can be recommended as the main
Short exposure|further deterioration due| method of sterilization and disinfection in the food
during disinfection; |to prolonged contact. industry during epidemics.
No sediment after|Inactivation by organic
evaporation; Ifil;i[t)ei{ilael\sléporation, which Conclusions and ideas for further investigation.
leads to a dec-rease in
concentration and makes During the pandemic, the Internet began to be
prolonged contact| Wwidely used to receive orders and then targeted delivery.
impossible. Most often, this delivery method was used by
Surfactants ~ [No harsh odors. Narrow antiviral spect-| restaurants and cafes. Some changes in the food supply
Low level rum of action. chain are likely to remain post-pandemic — online food
of toxicity. Inability to inactivate| grdering and delivery, e-commerce, and new food safety
Proper level RNA-containing risks and concerns that need to be carefully analyzed and
of . detergent |hydrophilic viruses that acted upon [24].
properties. ?f(())rmt g:;lp?;lpldpz}ffol} In addition to splling more food online, food servic.e
myelitis viruses, entero-| OPerators can continue to adapt or even change their
viruses, etc.). business models.
The presence of prono- As quarantine restrictions ease, the food industry
unced foaming, which| sector will recover and adapt, and physical distancing
does not allow their use in|  measures and increased sanitation and hygiene measures
acrosols. to protect staff health will become part of the daily
Phenols S.tron.g fungicidal,|Poor solubility in water routine.
g;r;;?;léal action Thus, compliance at food industry enterprises with
Acids A wide range of|lrritating offect on the the recommendations of the 1nterr.1a.t10na1 organizations
antimicrobial mucous membranes of the FAO, WHO and WTO, the Ministry of Health of
activity. respiratory organs and| Ukraine, as well as the correct use of disinfectants,
skin; ultraviolet radiation, and the replacement of work
methods using the Internet are quite important. valid and
effective anti-epidemiological methods.
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E. A. YEPHYIIIEHKO, A. B. HOBHK , I0. M. TPUIIJEHKO-MOPO3

IIYTH OBECHHEYEHUS BE3OITACHOCTH ITUTAHUA B YKPAUHE B YCJIOBHAX
COBPEMEHHBIX IIMAEMUYECKHUX CUTYALIUU

Mup cronkHyscs ¢ 6ecnpeneeHTHOI yrpo3oii manaeMuu, Bei3BaHHOM BUpycoM SARS-CoV-2. [IumeBas NpOMBIIICHHOCTh
YKpauHbl JJOJKHA HMETh CHCTEMY YNPABIEHHs M KOHTPOJb O€30MacCHOCTH MUILEBBIX MPOIYKTOB B Mepuosl Manaemuil. B pabore
paccMOTpeHbI OOIIHe MPUHLIUIILI MHUIIEBON TMIMEHb], HANPABIEHHOH Ha BHEAPEHHE TMIMEHUYECKOro KOHTPOJA Ha KaXkIOM 3Tare
1enu oO6paboTKM, MPOU3BOACTBA U PEATH3alMU MHIIEBBIX MPOIYKTOB Uil MPEJOTBPALICHHS 3apaKCHUS] MUINEBBIX MPOIYKTOB B
nepuo snujaemMuil. PaccMoTpensl ocHOBHBIE pekoMmeHgauuun BO3 u MunucrtepctBa 310poBbs YKpauHBl O IPEAOTBPALICHUU
pacIpoCcTpaHeHUs BUpyca HA MHIIEBBIX NPEIIPHATHAX U 00ecIiedeHHH O€301acCHOCTH NMUTAHMS B MHUPE U MX pealn3alus BO BpeMs
MaHAEMHH B YKpauHe. AKIICHTHPOBAHO BHUMAaHHE Ha PEKOMEHJIALUIX II0 UCIONB30BAaHHUIO CPEACTB Ie3HH(EKINH I 00pabOTKI
TIOBEPXHOCTEH, KOHTAKTHPYIOIUX C IHUIIEBEIMH IPOXYKTaMH, 3(Q(EKTHBHBIMUA IPH HCIIOJIb30BAaHUHM HPOTHB BHPYCOB. BpuIo
pPAacCMOTPEHO HECKOJBKO KJIacCOB COCAMHEHMH, PEKOMEHIYEMbIX JUIi HCHOJIb30BAHUS B KayeCTBE Je3MH()EKIMOHHBIX
COCTaBIISIIOLIHX, YIUTHIBAs UX BO3MOXKHYIO TOKCHYHOCTh M MeXaHU3M AeicTBus. Ilokasansl mpenmyinecTsa ucrons3opanus Y O-C
o0rydeHus A71sl IE3UH(EKIUN B MUIIEBOH MPOMBIIIJIEHHOCTH BO BpeMs 3IHAEMHUNA. B cTaThe npoaHaan3upoBaHbl OCHOBHBIE MEDBI,
3¢ deKxTUBHO HCMOb3yeMble Ul O00ECIeueHHs HEpaclHpOCTPAaHCHHs BHpyca Ha pPabO4YMX MeCTax IHIUEBBIX MPENIPUSITHH,
TOPTOBBIX CeTeH WM 3aBEJCHHH OONIECTBEHHOTO NMUTAHMs. VICIIONb30BaHWE CETH MHTEPHET VIS MOJTYyYCHHUsS 3aKa30B M JIOCTaBKH
MIPOJYKTOB ITUTAHUS U3 TOPTOBBIX CETEH M OOIIENNTA SIBIIETCS OAHUM M3 TIEPCHEKTUBHBIX IIPH YCIOBUSX MAHEMHH.

KnroueBble ciaoBa: 6e30IacHOCTh MHIIEBBIX INPOAYKTOB, THTHMEHHYECKHH KOHTPOJb, AC3MHOHUIUPYIOIINE BEIIECTBA,
KOPOHOBUPYCHI

O. O. YEPHYILIEHKO, I'. B. HOBIK, I0. M. ' PUII[EHKO-MOPO3

LLJISIXY 3ABE3NEYEHHS BE3NIEKH XAPYYBAHHS B YKPATHI B YMOBAX CYYACHUX
ENIIEMIYHUX CUTY AL

CBIT 3iTKHYBCS 13 O€3MpELEeNeHTHOI0 3arpo3ol0 Bix maHaemii, crnpuumHeHoi Bipycom SARS-CoV-2. Xapuosa
MNPOMHCIIOBICTh YKpaiHH MOBUHHA MAaTH CUCTEMHU YIPABIiHHS Ta KOHTPOJb OC3MEKH XapuoBUX MPOIYKTIB B Iepioau maHaemii. B
po6OTI PO3MIISHYTI 3araibHi MPUHLUMIK Xap4d0BOi Tiri€HH, CIIPSIMOBAHOI HA BIIPOBADKCHHS TICi€HIYHOTO KOHTPOJIIO HAa KOXKHOMY
eTari JIaHIra 00poOKH, BUTOTOBIICHHS Ta 30yTy Xap4OBHX MPOIYKTIB AJIs 3aI00iraHHs 3apa)KCHHIO XapuOBUX MPOAYKTIB B HEepion
emigemiit. Posrmsinyro ocHoBHi pexomenpanii BO3 Ta MinictepcrtBa 3m0poB’ss YkpaiHu 1100 3amo0iraHHs pO3MOBCIOHKEHHS
BipyCy Ha Xap4oBHX IiANPUEMCTBaxX Ta 3abe3rneueHHs Oe3lMeKH XxapuyBaHHs y CBITi, iX peamizauis mig vac manzemii B YkpaiHi.
AKIIEHTOBAaHO yBary Ha PeKOMEHJIALisfX IOJ0 BHKOPUCTaHHS 3aco0iB me3iHdekIii st 06poOKU MOBEpPXOHb, [0 KOHTAKTYIOTH 3
XapuOBHMH IPOAYKTaMH, Ki € e()eKTHBHUMH IIpU BHKOPHCTAaHHI NPOTH BipyciB. Bynmm po3risHyTi nekinbka KJIaciB CHOJNYK, IO
PEKOMEH/IYIOTh JUIsl BUKOPHCTAHHS B SIKOCTI Ie3iHQEKIIHHNX CKIaI0BUX 3 OIS Ha iX MOXJIMBY TOKCHYHICTh Ta MEXaHi3MYy Jii.
Tokazano nepeBaru Bukopuctanus Y ®-C omnpomiHeHHs i Ae3iH(pexnii B XapyoBii IPOMHCIOBOCTI Mix dac emifeMiil. B crarti
MpOaHajIi30BaHi OCHOBHI IUISIXH, SIKi BUKOPUCTOBYBAJIHX 1100 €()EKTUBHOTO 3a0e3MeUeHHsT HEPO3MOBCIOIKEHHS Bipycy Ha pobounx
MICIISIX Xap4OBHX MiJIPHEMCTB, TOPTOBEILHUX MEPEXK Ta 3aKJIaliB XapuyBaHHSI. BHKOpUCTaHHS MEPEeXi IHTEpPHET Ul OTPUMAaHHS
3aKa3iB Ta JIOCTaBKM IPOJYKTIB XapuyBaHHSA 3 TOPrOBEIbHMX MEPEX Ta 3aKJIaiB XapuyBaHHA € OJHUM i3 IEPCICKTHBHHUX HPH
yMOBax TMaHIeMii

KoiouoBi c1oBa: Ge3neka XapuoBUX NPOLYKTIB, Tiri€HIYHAI KOHTPOIIb, e31H(DIKYI0Ui peYOBUHU, KOPOHOBIpYCH
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C. I. BYXKAJIO, M. JI. 3EMEJIBKO

AOCHJUKEHHA KOMIVIEKCHOTI'O BIIMBY CKJIAJOBAX IMMOKOJAIHOI MACH _
HA 11 BTACTIBOCTI TA KOHKYPEHTOCITPOMOXHICTbB JIs1 PI3BHOBUIIB I'AJTY3EHN

[IponoBkeHO MOCHIMKEHHS MaTeMaTHYHHX MOJeNiel pIi3HOBUAIB IIOKOJIAMHUX Mac sSK 00'€eKTa XapuoBUX BHPOOHHULTB Ta
TEXHOJIOTI 3 METOK BHMBYCHHS DPEOJIOTIYHHX XapaKTePUCTHK. BH3HAueHI BaXKJIMBI TEXHOJIOTIYHI 3aBIaHHs], a came: CIIPHSHHS
YIOBUIBHCHHIO TIPOLIECIB OKUCHEHHS; IMOJIIIICHHS eMYJIbIYIOUHX Ta JHUCICPTryOUHX BIIACTHBOCTEH; 3alobiraHHs OKHMCICHHIO
OKPEMHX BUJIIB NPOAYKILIT; MEPEUIKOPKAHHS MOMAJaHHIO BOJIOTH, 10 301JIbIIyE TEPMiH MPUIATHOCTI KOHIUTEPCHKOIO BUPOOY Ta
in. Ha gpyromy erami BH3HAa4arOThCs OCHOBHI NpPOOJIEMH — HayKOBE OOIPYHTYBAaHHS DPELENTYPHHUX CKIAJOBHX TEXHOJOTii
BUPOOHUIITBA MPOAYKLIT 3 ypaXyBaHH;IM MMOKa3HHUKIB IKICTh-cO0IBapTiCTh. Jamni [ 3a1aHNX HapaMeTpiB TEXHOJIOTI BUPOOHHULITBA
BU3HAYAIOTh CKJIAMOBI pPELENTypH MIOKONAJHUX Mac. AHaji3 OTPUMaHHX pe3yJbTaTiB Ta PO3PAaXyHKOBUX PIiBHSHb [O3BOJIHB
3anpOIOHYBAaTH PEKOMEHAAL] 111010 iHTeHcHbiKkanii mpoueciB BUPOOHULTBA, M0 e(EKTHBHO 3HIKYE B'SI3KICTh KOMITO3HLIi Ha
OCHOBI Kakao-MacJja, Ta, y CBOIO Yepry, Ja€ MOXKJIMBICTh BUKOPUCTOBYBATH X JJIs YAaCTKOBOI 3aMiHM JICLUTHHY IIPH BUPOOHHUITBI
KOHKYPEHTOCHPOMOIKHOI Xap4yoBoi npoaykiiii. TaKHM YHHOM, Ha MiJCTaBi MPOBEICHHUX AOCII/UKCHb MOXHA 3pOOHTH BUCHOBOK, L0
KHp AT TIa3ypi HeoOXiHO BUOMpPATH 3 ypaxyBaHHAM Horo (Di3MYHHX BJIACTHBOCTEH Ta MOXIIMBOCTI PETyJIOBAHHS PEOJIOTTUHHX
BiacTUBOCTeH mmasypi. IlIBuakicTs KpucTamizamii >KMpIB TNOBHHHA [JO3BOJSTH IJIa3ypi MIBUAKO KPHCTATI3yBAaTHCS IiCIIs

HaKJIaJaHHA i He PO3KOJIOBATUCA.

KmouoBi  cioBa:  maremaTwuHi  Mojeni

IporpaMyBaHHS

BJIACTUBOCTEH  DI3HOBUIIB  LIOKOJAAHHX  Mac,

KOHKYPEHTOCIIPOMOKHICTh, PEOJIOTIUHI XapaKTePUCTUKH, IHTCHCH(DIKAIlisA TEXHOJOTTYHHX MPOIIECIB.

BeTyn. AKTyanbHICTH TIPOBEACHHS KOMIUIEKCHOTO
HAYKOBOTO JIOCIIJDKCHHS NIOKOJIAIHUX Mac OOyMOBJICHA
HEOOXIJHICTIO BJOCKOHAJICHHS METOMIB Ta HAaYKOBHX
MiAXOMIB M IX 3aCTOCYBaHHS Yy pI3HOBHIAX Taiy3eid
XapuyoBUX TEXHOJIOTiH. BuHuKIAa HarampHa moTpeba y
KOMILIEKCHIX JIOCITiJUKCHHSIX BIIACTUBOCTECH
HETPAJMIINHIX CUPOBHHHUX KOMIIOHCHTIB 1 TOTOBHX
BHpOOIB, pPO3pOOI KpUTEPilB OIHKK IX SKOCTI Ta
HAayKOBOMY  OOIDYHTYBaHHI  TEpPMiHIB  TPUAATHOCTI.
MIPOBEJICHHS aHAJIi3y, a TAKOX OE3MEKH JOCHIHKEHIX BUIIB
MIPOJYKIIii i3 32aCTOCYBaHHSM IMIOKOJATHUX Mac:

* TEOPETWYHI Ta HAYKOBO-TIPAKTHYHI JOCIIKSHHS
HEeTPaJAULIHOTO BHAY CHPOBHHH, a TaKOX XapuyOBHX
00aBOK (QYHKITIOHAIBHOT Jii U PO3POOKH PELenTyp,

* po3poOKa HOBHX BHIIIB CHPOBHHH, IIO JTO3BOJISIOTH
MaKkCHMMaJIbHO cTalimi3yBaTu sIKicTh Ta Oe3meky mpu
30epiraHHs,

* BUSBJICHHS POJI HETPAIUIIfHUX Ta HOBUX BUJIIB
CHUPOBUHH, Xap4YOBUX N0OABOK y MEXaHi3Mi YepPCTBIHHS Ta
OOTpYHTYBaHHSI CIIOCOOIB PETYIIOBaHHS iX CTPYKTYPHO-
MEXaHIYHUX BIIACTHBOCTEH,

* BUOIp Ta AOCHIDKEHHS BIUIMBY OCHOBHHX YXHPOBUX
KOMITOHEHTiB, M0 (OPMYIOTh CIIOXHBYI BJIACTHBOCTI
Pi3HOBHUIIB BUPOOIB 3a Tay3sMH,

* po3po0Ka cuCTeMH 3a0€3TEeUCHHS IKOCTI Pi3HOBUIIB
BUpOOIB pH BUPOOHMITBI Ta 30epiraHHi,

* CTBOPCHHS Ha 0a3l EKCIICPUMEHTAIbHHUX PO3POOOK
BHPOOIB TMOKpAIIEHO SKOCTI Ta IIiBUIICHOI Xap4yoBOi
LIHHOCTI,

* 3a0e3rmeucHHs OC3MCKU CIIOKWUBAHHS Pi3HOBUIIB
MIPOYKITii HA OCHOBI CHCTEMHO-KOMIUIEKCHOTO MiAXO0Iy 10
(hopMyBaHHS iX CITO)KUBYUX BIACTUBOCTEH,

* BHU3HAYCHHS NUIAXiB peamizamii po3poOiieHnx
TEXHIYHUX PillleHb HA MiIPUEMCTBAX PI3HOBUIIB TalTy3eH.

TexHoNoTiUHI pillIeHHs MalwTh OyTH TaKUMH, MI00
3a0e3MmeunTy HEOOXiAHy SKICTh IMOKOJATHUX Mac It
pI3HOBUIIB Tayy3ell Xap4oBoi mpomucioBocTi. lLlporo
MOJKHA JTOCSATTH 3 JOIOMOTOFO MOJJANIBIIOT PO3POOKH
Pi3HOBUIIIB HOpMAaTUBHO-TeXHI4HOT fokymenTanii (HT/I).

Hampukman, BiAmoBigHi po3poOKH CTBOPEHHS BHPOOIB
MOKPAIIEHOT SKOCTI Ha OCHOBI BHKOPHCTaHHS CHPOBHHU
MiABUINCHOT  Xap4yoBoi  Ta  OIOJIOTIYHOT  IIHHOCTI,
BCTaHOBJICHI cIOCOOM iX BupoOHUITBA [1-3].

Tabmuis 1. Jleski ckaagoBi OCIIIHKEHHS

Ne (Knacudikauis-inentudikaris NeSIKHX CKJIA/IOBUX

JTOCTIDKEHHSI 32 BUCHOBKAMH 3 JIITEPaTyPHOTO OTJISIIY

1 |BusnaueHHs iepapxii OrJsiy JiTepaTypd 3a BHU3HAYCHUM
ICOPUTMOM JIOCIT JUKCHHSI.
2 |BusznaueHHs Pi3HOBHIIB
JIOCIIiJKEHHSI.

3 |Knacudixarii-izeHTudikaris pi3HOBHIIB Mozeneit
JIOCII/KEHHS IOKOJIaAHUX Mac JUIsl XapuOBHX Taly3eH.

4 |HayxoBe 0OIpyHTYBaHHS CKJIaJI0BUX MOJENCH JOCIiIKEHHS
3a Pi3HOBH/IAMH LIOKOJIAIHUX Mac.

5 |[ocnimxeHHs HaAyKOBO-TEXHIYHOI JOKYMEHTAIii
IIOKOJIIHUX Mac 3a iX BJIACTHBOCTSIMH.

6 |HaykoBe 0OrpyHTYBaHHS CKJIaJ0BHX MOJEINEH TOCITIKCHHS
— HAMOBHIOBAYI JJIsl )KUPOBMICHHX MPOAYKTIB

7 |HaykoBe 0OTpyHTYBaHHsI CKIIaIOBHX MOJEINEH HOCIIKSHHS
— MOJIIIITyBadi Pi3HOBHIIB BIIACTUBOCTEH.

8 |HaykoBe 0OIpyHTYBaHHS CKJIQOBHX MOJEJICH HOCIIKCHHS
— TIOJNINIIyBa4i CTPYKTYPH Ta BIIACTHBOCTI PI3HOBHIIB
Xap4OBHUX MPOAYKTIB

9 |BusHaueHHs Xap4yoBHX [00aBOK 30EpeKEHHsS SIKOCTI
HPOAYKIIii: KOHCEPBAaHTH, aHTHOKUCIIOBaYi, apOMaTH3aTOPH

IIOKOJIaIHUX Mac JUIA

Mozele

3 MeTOI0 HaJIaHHS KOHKYPEHTOCHPOMO>KHOCTI CBOIH
NpoXyKUii BUPOOHMKM TNPHUAUISIOTE OCOOJMBY — yBary
TEXHOJIOTIT T pO3poOKM Ta 3a0e3MeYCHHS HEOOXiITHUX
BJIACTUBOCTEH: CTPYKTYPHO-MEXaHIYHHUX, PEOJIOTIYHUX, a
TaKOX JIOCATHCHHS HEOOXITHUX XapaKTEePUCTUK [2, 4].

AHaJi3 JgiTepaTypHux JaHHX Ta BiZOMOCTI mpo
TeXHOJIOTiI0 BUPOOHUNTBA. OO0’€KT MOCTIKCHHS —
IIOKOJIaJIHA Maca, SK BHUpIO I PI3HOBUAIB Tay3ei
XapuoBOi MPOMHCIIOBOCTI Ma€ XapaKTEPHCTHKY XapyOBOTO
0araTOKOMIIOHEHTHOT'O HPOLYKTY, TOTOBOT'O 10
BHUKOPHUCTAHHS, Ma€ MIEBHY 3a/1aHy (OpMY, OTpUMAHY
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y pe3yabTaTi TEXHOJIOTIYHOI OOpOOKM OCHOBHUX BHJIIB
CUPOBUHM — IIyKpy 1 OJKHpIB, Kakao-IPOIYKTIB, 3
Jl07laBaHHAM abo Oe3 JoJaBaHHS XapyOBUX IHIPENIEHTIB,
Xap4yoBHX A00AaBOK i apomaru3aropis [5—17].

Mera gocHiKeHHS — Yy TMpolecax rIJa3ypyBaHHs
HEOOXiTHO BCTAHOBHTH 3B'SI30K MDK BIACTHBOCTAMH
IUTMHHOCTI MAacH, TOBIIMHOIO Iapy ria3ypi, MBUAKICTIO i1
KpHUCTami3alii i 3acTHraHHs, 3JaTHICTIO Mach TNpUAMaTH
KOHKpEeTHY (OpMy Ta BIIIOBiIaTH BUMOTaM HOPMATHBHO-
texHigHoi rokymenTamii (HT ).

Mopo3uBo K NPUKJIAT T0CTiZKEHHSI 3aCTOCYBaHHS
IIOKOJIAJIHAX MAacC, SIKI OJCPXKYHOTh IUITXOM 30MBaHHSA W
3aMOpOXKYyBaHHS ~ MOJIOYHHX  a00  (pyKTOBO-ATiAHMX
CyMIIIIEH 13 IyKPOM, CTaOLIi3aTOPOM, a JUIsl ISAKAX BUJIIB —
TaKO)XK CMaKOBUMH W apOMaTHYHHM{ HAIIOBHIOBAYaMH
(Tabm. 2).

Mopo3suso bararte Ha ByriaeBoau (Bix 14% y MomodHO-
BepIIKOBHX BHAax i 10 30% y GpyKTOBO-ATiIHMX BHUIAX),
xupu (y woMmOipi W TopTax 3 Mopos3mBa — g0 17%, y
MomogHoMy — 15%), Oinkm (4,5% y Burmanmi kaseiny,
JIAaKTOANIBOYMIHY, JIAKTOTJTIO0YIIiHY), MiHEpaJIbLHUMH COJISIMU
(mo 0,7%), a Takox BiTamiHamu [2, 4].

KanopiifHicTh MOJIOYHHMX, OBOYEBHX 1 (PYKTOBHX
BUIIB MOpO3HMBa CTaHOBUTH 5607-6162 kJx/Kr,
BepukoBoro 10 — 8360 k/x/kr, ruromOipy — 10133 xJ[x/kr.
KoHcucrenuiss #  cTpykrypa Horo TOBHHHI OyTH
OJHOPIMHUMH, 0€3 BIAUYTHHX KPHUCTAJIB JIbOAY, TPYI0YOK
Kupy # crabimizatopa. Y BiJNOBIIHOCTI 31 CTaHIAPTOM,
MOpPO3MBO MTOBUHHO MaTH COJIOAKHH, YACTUM, XapaKTEepHUI
JUTSl KOXKHOTO BHILYy CMaK.

Tabmurg 2. BuMoru 1o ckiiagy MOpo3rBa

Bwict, % Kucmot-
Mopo3zuso - . o
XKUPIB, | LyKpY, | Cyxux | HICTh, °T
HE MEHIII |[He MEHIII | PEYOBHH | He OiJibIie
Moro4ne: BaHiJbHE,
ropixoBe, KaBOBe, 3,5 15 29 22
[IOKOJIATHE H iH.
(bpyKTOBO-SITiHE 2,8 16 29 50
KpeM-Oproe 3,5 15 31 22
3 KapameJlIo 3 16 33 40
Bepmixose:
BaHiJIbHE, TOPiX0Be, 10 14 34 22
HIOKONA/HE,
LYKaTOBE i iH.
(GpyKTOBO-SITiHE 8 15 33 50
KpeM-Oproie 10 14 36 22
3 KapameJlIo 9 15 38 40
[Tiom6ip: xkaBoBHI
IIOKOJIATHHUH, 3 15 15 40 22
i3I0MOM IIyKaTOBHH,
rOpiXOBHH,
GPYKTOBO-SITIAHUI 12 16 38 50
KpeM-0Oproiie 15 15 42 22
3 KapaMeJlIo 13,5 15 43 40
CD'pyKTOBO-SII‘lIIHeZ _ 27 30 70
PI3HOBUIH.
ApOMaTI/mHe: _ 25 25 70
Ppi3HOBHIH

Texnosorii MOpo3MBa BKJIIOYAE BEJIMKY KUIBKICTH
peLenTyp 3 BUKOPUCTAHHSM DIi3HUX BHAIB CUPOBUHH. OJHAK,
TIPH BIICYTHOCTI Ti€l a00 iHIIOI CUPOBMHHU JOBOJUTHCSI POOUTH
TIepepaxyHoOK KOMITOHEHTIB Uil TOro, mo0 3a0e3rmeuntdn B

cyMili  HEOOXiHE  CIIBBIJHONIEHHS  XXHpPY, CYXOTrO
3HEKUpeHoTo 3Ky (C33), Iykpy Ta iH.

Imasyp Ta 1mokosagHa Maca Jjis  MOPO3MBa
BUPOOJNISIOTECS 32 pELENnTypaMH, MpEACTABICHUMH Y

tabmmmi 3. [Tpu 11poMy, Maciio MOBIIBHO PO3IrpiBalOTh MPH
temnepatypi 35 — 38 °C y xo1iax 3 mapoBuM abo BOJISTHUM
00irpiBoM. Y po3IUIaBICHE Macio JOJA0Th MOPOIIOK KaKao
200 MIOKOJIQJHUHN KyBEepTIOp (MOPOILIOK KaKao MOMEPEIHBO
3MIIIYIOTH 13 I[YKPOBOIO ITYAPOIO).

Bcio Macy perenbHO IepeMillyloTh 1 BWIIMBAIOTH 13
KOTJIa HEBEJIMKMMH TIOPLISMH Y  BAHHOYKH  JUJIS
miasypyBanHsa. llpm Ttemmeparypi Bume 40 °C  cymim
pO3IUIAETBCS HA CKIANOBI YacTMHM W Maclio Kakao
crumBae. Taka meperpita Tria3yp TIIOTaHO Iiirae Ha
Mopo3uBo.  [loBTOpHWIA  po3irpiB  Hamae  miasypi
HETIPUEMHUN CMaK XKUY, TOMY 11 TOTYIOTh Y KiIBKOCTI, 1110
HE NepeBHIIY€E AEHHOT ITIOTPEOH.

Tabmuug 3. Peuentypu moxosnaaHoi rinasypi, r Ha 1 xr

Komnonent Houep peuentypi

1 2 3
[lokoJsiaz KyBepTIOp - 450 —
Macio xakao 65 - -
CaxapHa nyzapa 195 - 195
[Topomok kakao 90 - 90
Macno BEPLUKOBE 675 675 740
HECOJIOHE, BUIIMH COPT

I'mazyp sk CKJIaJ0BY TEXHOJIOTiI MOpO3WBa 3a3BUYAN
BH3HAYalOTh K HamiBaOpukar, il TakoX MOXYTh
BUKOPHUCTOBYBAaTH IJIsI ICKOPYBaHHS, BHECEHHS B Macy
MOpPO3HMBa POCIMHHI XUPH Ta OJil 3 BiAMOBITHUMU (i3UKO-
XIMIYHUMH TIOKa3HHKaMH, a00 BEpPIIKOBOTO Macia, abo iX
CyMilllC, a TaKOX IYKPY, KaKao-MPOIYKTIiB, CYXHX
MOJIOYHUX IPOJAYKTIB Ta IHIIMX IHIPENIEHTIB Ta PEYOBHH,
abo X 3 LyKpy, OBOYIB Ta (PYyKTiB ab0 NPOAYKTIB iX
nepepoOKM  Ta/abo  apomaru3aTopiB 3  JI0JaBaHHIM
cTabiTi3aTopiB Ta IHITMX KOMITOHEHTIB.

I'mazyp ayis BUpOOHMIITBA MOPO3HWBA, BiAOBIIHO IO
pizaoBuaiB HT/I, 3anexHo BiJ HAIOBHIOBAYiB TOIUISIOTH
Ha: MIOKOJIaJHY; UIOKOJAJHY 3 IIJBHIIEHUM BMIiCTOM
BOJIOTH; MOJIOYHO-IIIOKOJNATHY; MOJIOYHO-IIOKOJIANHY 3
JIEIIUTHHOM; BEPITKOBO-KPEMOBY; KPeM-OpIoJie; MOKOIaTHY

3 ropixamMu; TOpiXOBY; OBOYEBY, IUIOAOBO-STI/HY;
apoOMaTH4Hy; LIOKOJaJHy 3 KOHAUTEPCHKHM JKUPOM;
LIOKOJAJHY 3 KOKOCOBMM 4YH IIaJbMOBHM  JKHPOM;

HamiBpaOpuKaT-rIa3yp KOHAMTEPCHKY ISl MOpPO3HUBA;
apOMaTHYHY 3 KOHIUTECPCHKHM KUPOM; (PPYKTOBY; COKOBE
MOKPUTTS;, ApPOMATUYHE TOKPUTTSI.

Ilim 4Yac TEXHOJIOTIYHMX TPOIECIB BUTOTOBJICHHS
riasyp Moxe OyTH, HANpHKIAA, OXOJOKeHA i HacHueHa
noBiTpsM. [1a3zypyBaTn MOpPO3WBO MOJKHA 1 IIOKOJIATTHOIO
Macoro — HamiBpaOpUKaT BEPIIKOBOTO Maciia 3 I0JAaBaHHIM
KaKao-MOPOIIKyY i/a00 Kakao TepToro i/abo macia-kakao Ta
MICTHTB KaKao-IIPOAYKTIB HE MeHIIE HiXkK 25 %.
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Otpumana rna3yp NMOBMHHAa OyTH OJHOpigHOMO, 0e3
IPYIOYOK Ta OPraHOJICNTHYHE BIMIYTTS YACTUHOK IIYKDY,
Kakao-TIIOpOILIKYy, TOpiXiB, OBOYIB, IUIOAIB Ta STif.
Mikpo06ionoriuHi Ta OpraHOJENTHYHI IMOKAa3HWKH TIa3ypi,
SKy TOCTa4aloTh Ha  MIATIPHEMCTBO  SIK  TOTOBHH
HamiBpaOpukaT, TOBWHHI BimmoBimatm BuMoram HT/I.
Cmak Ta apomaT TJiasypi TIOBHHEH OYTH YHCTHUM,
MIPUTAMAaHHUM TaHOMY BHIY TIa3ypi.

Bwmict xupy y riasypi Bapitoe B Mexax Bix 55 % mo
70 %. I'mazyp nmoBMHHAa OyTH XpYCTKOIO Ta LIBHIKO 1
MOBHICTIO TAaHYTH Y pOTI i BHHUKHCHHS TapHOTO
CMaKOBOT'O BIIYYTTS Yy crioKuBaviB. ToMy TOUYKa TUIABICHHS
rina3ypi nmopunHHa Oytu Hmwkue 30 °C, iHakmie riasyp He
PO3IUIABUTECS TIPU CIIOXKMBAaHHI MoOpo3uBa, 00 MmiJ dYac
CHOXKMBaHHS TEMIIEPATYPa B POTI 3HUKYETHCHL.

TexHoNoTisl TPUTOTYBaHHS TJa3ypi 3aJICKUTh Bif
BHJly JKAPOBOi OCHOBH. ['Jla3yp Ha OCHOBiI BEpPIIKOBOTO
Macja BHTOTOBJISIOTH, SIK TPaBWIO, HA MiANMPUEMCTBI
BHpPOOHHKA MOPO3UBA, a IJIa3yp Ha OCHOBI POCITMHHMX OJIii
MOCTAvYalOTh Ha MiJNPUEMCTBA 31 CIEMiaTi30BaHUX IEXiB.
3arajgbpHa TEXHOJIOTiS INOKOJNAAHOI TIJlasypi Ha OCHOBI
BEPLIKOBOI'O Maciia (COJI0AKO-BEPIIKOBOTO HECOJIEHOTo abo
JIOOUTEIbCHKOr0) Iependavyae IONEpeHE PO3IUIABICHHS
BEpLIKOBOrO Maciia npu Temmeparypi 362 °C 3
MOJAJIBIIMM JIOJaBaHHSIM KaKao-MOPOIIKY y cymimi 3
yKpoM-TlickoM a00 3 I[yKpOBOIO MyIporo, abo 3
HamiBpaOpukaToM MOKOJAAHOT Ti1a3ypi (3a HEOOXiTHOCTI).
I'masypyBaHHS TIPOBOAATH MPH Till ke TemmepaTypi, 1o i
BHTOTOBJICHHS TJlasypi. J[ns mpuroryBaHHsS T1masypi 3
MiJBUAIIICHUM BMICTOM BOJIOTH TIONEPETHLO TOTYIOTh
IyKPOBHHA cHpON (KOHIEHTpAIlis Iykpo3u 65 % abo 75 %),
BHOCSITh Y HBOTO TIpU Temreparypi 75+5 °C dactuny
BEPIIKOBOIO Macla, MOTIM PelITy IYKPY MICKY Ta CyMIiIll
KaKao-TIOpOLIKY 3 3ajJMIIKaMU BepLIKoBoro macia. Koim
YTBOPIOETHCSI  OJJHOpiZHA  KOHCHCTEHLIs  rnasypi, il
nacTepusyloTh npu temneparypi 8242 °C mpotrsarom 10 xB
Ta OXOJIOMXKYIOTh 10 TeMreparypu 2444 °C i 3HKEHHS
B’s3kocTi. Ilepen 3acTocyBaHHSIM riasyp HiNirpiBaioTh 10
Temriepatypu 36+2 °C.

YV BUpPOOHUIITBI TIa3ypei Ha OCHOBI POCITMHHUX JKHAPIB
nepen0davaoTh Taki OCHOBHI TEXHOJIOTIUHI  Omeparii:
npuiiMaHHA Ta MIArOTOBKAa CHPOBMHM, 3MIITyBaHHSA Ta
3MEJICHHS KOMITOHEHTIB, KOHIIHUPYBAHHS, PO3BEACHHS Ta
racrepusalis Iyiaszypi; TeMnepyBaHHs (AUl IIOKOJIAJIHOTO
MOKPUTTS), OXOJOJDKEHHS Ta (opMmyBaHHS Tiasypi. Ilpu
rNIa3ypyBaHHI MOpPO3WBA CIiJ BPaxOBYBaTH HACTYIIHE.
'ma3zyp Ha MOBEpXHI MOBHHHA TBEPIITH JOCHTH IIBUJKO,
PIBHOMIPHO, YTBOPIOBATH IIap 3aJaHOi TOBINWUHH, HE
JUIHYTH JO TIaKyBaJbHOTO MaTepialy Ta KOHBEepa.
ToBmmHA mapy mIa3ypi CyYTTEBO 3aleKHUTh BiJ] PEKAMY
IIa3ypyBaHHs, ii 00uparoTh BignosimgHo mo HT/I.

[ITokomagra wMaca — ¢ TOHKO  3IpiOHEHWH
HamiBpaOpuKar, SKUH OTPUMAHO 3MIITyBaHHIM ITYKPOBOI
MTyJpH 3 KaKao TePTUM, KaKao-MaclioM; MOXKyTh OyTH JT00aBKH
— CyXe MOJIOKO, CyXi BEpIIKH, sApa TOpixiB, KaBa © iH.
Pi3HOBHIOM MIOKONIATHOT Macu € IIOKOJIajHa ryaszyp abo
KyBepTiop. burbmoi TekydocTi  JOCSraroTh  IUISIXOM
30UIBIICHHS JKUPHOCTI. Y 3aJIeKHOCTI B TeMIepaTrypu
IoKoJIaHa Maca Moxke Oyt TBepmoro — 32 °C 1 pimkoro —
temreparypa moHan 32 °C. 3HayeHHs YSIBHOI B’S3KOCTi SIK

GyHKUIT MIBUIKOCTI 3CyBY [UIS IJIa3ypoBaHOi  CycHeHsil
TMIOKa3aHO Ha PUCYHKY 1.
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Puc. 1. YsBHa B S13KiCTb SIK (DYHKIiSI IIBUIKOCTI 3CYBY JUIS
XapuoBoi I1asypi: — Bunanok ['epurens-baki,
- - - Bunagok Keccon moneni GHB

3a CTPYKTYpOIO pilKa LIOKOJIaJHa Maca — CYCIIeH3is, Y
SKifl JUCTIEpCIHHMM  CEpeloOBHIIEM € KaKao-Macio, a
JCTICpCHOIO  (ha30l0 — IIyKpoBa ITyzApa 1 TBEpAlI YacTKU
TepToro kakao. ®opMa KpHBHX HOTOKY BKa3ye Ha MOBEAIHKY
PO3PIIDKEHHS TIPH 3CYBi, A€ YSIBHA B’S3KICTh 3MEHIIYETHCS 31
30UIBIICHASM IMBHIKOCTI 3CyBYy 3a BCIX TeMIepaTyp.
PO3PIIDKEHHS TIPH 3CYBI MOKE€ BUHUKHYTH 4Yepe3 PYHHYBaHHS
CTPYKTYPHHX OIHMHHIL Y XapyOBOMY MpOJYKTI uepe3
TiIpOIMHAMIYHI CHITH, 10 BUHUKAIOTH i Yac 3cyBy. bepyun
JI0 yBaru CKJaj, TO aHali30BaHa CYCIICH3Isl VISl IV1a3ypyBaHHs
Ma€ BUCOKMH BMICT caxapo3u (mpubmmzHo 80%). SkicTb
LIOKOJAJHUX Mac BU3Ha4aeThcsi JucnepcHicrio. [lin
JIICIIEPCHICTIO PO3YMIIOTh KUIBKICTD YaCTOK 3 PO3MIpPOM JI0
20 MKM Yy 3arajgbHIid  KUIBKOCTI TBEpAMX  YacCTOK.
Hanpuknan, mokonaaHa Maca 3BU4aifHa 3 1o0aBkamH i 6e3
nobaBok Mictuth 92 % Takmx 4YacToK, i AWCHEpPCHICTH
92 %. 30epiraeTbcs TEHIEHIIIS 0 30POBOTO Xap4yyBaHHS,
sika Tiepenbadae  BHKOPUCTaHHS Yy CKIIANi  XapYOBHX
MIPOYKTIB HATYPATLHUX KOMITOHEHTIB.

VY cy4acHHX TEXHOJIOTiSIX BUPOOHHUIITBA KUPOBMICHHX
MPOAYKTIB  BCE  4YacTillle  3aJ0BOJIGHSAIOTH  MOTPEOy
HACENICHHS y  OIOJOTriYHO  TOBHOILIHHUX  XapuOBHX
MPOJyKTaxX Ta 3aCTOCOBYIOTb HeBHI KpuTepii’
(YHKIIOHAJIBHOCTI, BIANOBIAHO /O SKHUX 3HWXYIOTh
KaJIOpifHOCTI  XapyoBHX CHCTEM Ta 30aradyloTh iX
MIKpOHYyTpieHTaMH. JI>KeperoM Makpo- i MIKpOHYTpI€HTIB
JUIsl OpraHi3My JIFOJIMHH € POCIMHHA CHpPOBHHA. JlonaTkoBi
IHTPEIIEHTH POCIMHHOTO TIOXO/DKEHHS B pelenTypax
30aradyroThb MIPOYKTH KOMIUIEKCaMH  010JI0T19HO
MMOBHOILIIHHMUX KOMITOHEHTIB. 3ajadi HOCIIDKEHHS Ta
ITOCTaHOBKA MPOOJIEMH:

o xnacudikais-igearudikariis Ta BUOIp MOBEPXHEBO-
AKTHBHUX PEYOBUH 13 XMPOBOI CHPOBHHHU Pi3HOI HPUPOIH
JUIsl 3aCTOCYBaHHS y CKJIa/li IIOKOJIAAHOI MacH;

e xnacudikauig-inenTudikamis Ta BHOIp paxmii
MIOBEPXHEBO-aKTUBHUX PEYOBUH DPOCIMHHHMX KOMIIOHCHTIB
(PK) nns 3acrocyBaHHs y CKiIaJll LIOKOJIAJHOT MacH;

® iepapxist TEXHOJOTIT 3a OCOOJMBOCTSMH CKJIaJIOBUX
PO3pOOKH pelenTypu HIOKOJagHOT Macu 3 POCIMHHUMH
KOMITOHEHTaMH;
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® iepapxist TEXHOJOTIT 3a OCOOJMBOCTSMH CKJIaJIOBUX
PO3pOOKH pelenTypH LIOKOJaJHOI Mach 3 TEXHOJIOT1YHO-
(YHKIIOHAJIBHUMH 1HTPEAI€HTAMH;

® ONITUMI3aIlis TEXHOJOTIYHUX PEKUMIB BUPOOHHUIITBA
IIOKOJIQJIHUX Mac 3  TEXHOJOTT9HO-(QYHKIIOHAThHAMM
IHTpeIiEHTaMU;

Oco0aMBOCTI YIOCKOHAIEHOT TEXHOJOTIl MOJIATaI0Th
y: 3acTOCyBaHHI TOBEPXHEBO-aKTHBHHX PEUYOBHH i3
KHUPOBOI CHPOBUHHU Pi3HOT IPUPOAU U1 BUTOTOBJICHHS Ta
BUKOPHUCTAaHHI IHIPEMIE€HTIB POCIMHHOTO IOXOMKCHHS Yy

BHUPOOHHUIITBI IIOKOJATHOI MAacH MiABHINCHOI 0i0JIOTIYHOT

uinHocTi. IIpy 11bOMY AMCHEPCHICTh YacTOYOK POCIMHHUX

IHTPEMIEHTIB BIUIMBAE HA OJHOPITHICTH KOHCHUCTCHINT

IIOKOJIAJHOT MacH, ajie, HAIPHUKIAJ, MOPOIIOK i3 Oypsika €
JIpiOHOIMCIIEPCHOI0 CUCTEMOIO 1, HA HaIly TyMKY, HE Oyxe
BHKJIMKATH JJli y MIOKOJIHIH Maci CyTTeEBUX Baj (puc. 2:
a) TTOPOTIIOK Oypsxa HU3BKOTEMIIEPATYPHOTO
PO3MWIIOBAILHOTO  CYIIiHHA; ©) TOpOImOK  Oypska
KpIOT€HHOTO CYIIiHHS; B) TOPOIMIOK Oypsika BaKyyMHOTO
CYIIiHHS; po3Mip yacTok ¢pakiii, Mkm, a) 1 — <20, 2 — 20—
40, 3 — 40-60, 4 — 80-100, 5 — >100;6) 1 — <10, 2 — 10—
20, 3 —20-30, 4 — 30—40, 5 — 40-50, 6 — 50-60, 7 — 60-70,
8—>80;B) 1 - <20,2—-20-40,3 —40-60, 4 — 60-80, 5 —
80-100, 6 — 100-120, 7 — 120-140, 8 — >140) [16].
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Puc. 2. Ilpukna) 3MiHU TPaHyJIOMETPUYHOTO CKIIATy
pizHoBuniB PK BignosisHO 10 crioco0y BUpOOHUIITBA

Bceranosneni mocmimaukamu [16] cepemHi po3mipu
PK € npiOHOmMCIIEpCHUMH CUCTeMaMH (Ul a) BiAIOBiIHO
40-60, 6) — 3040, B) — 40-80) i HC BUKIMKATUMYTh BaJ

KOHCHCTCHIIi IIIOKOJaJHOI MacH HAamoro BUPOOHHIITBA.
Cnixg Bim3Haumtu, mo cyxi PK mepem BHeceHHsSM 10
XapYOBUX CHCTEM BiJHOBJIIOIOTh Y JNCSIKUX BHUITAJKAX, TOMY
aBTOpH AocHiauiau mporec HabyxanHs PK 3amexno Bifg
TpuBaiocti (mo 70 xB) i Temmeparypu (Big 35 mo 85 °C)
BUTPUMYBAHHS y TPAaTUIIHHINA IS BiIHOBIECHHS MOJOYHIN
CHPOBHHI — 3HEXHPEHOMY MOJOLi. 3a pe3yabTaTaMu
MIPOBEJIEHOTO JIOCIIKCHHSI BCTAHOBJICHO PEKOMEHIOBaHI
pexumu HalOyxanas PK: mma xpiomopomky 3 Oypsika
TeMmepaTypa Mae CcTaHOBUTH 55—65 °C i3 TpuBamicTiO
rigparamii Bopomoxk 20-30 xB. 3 METOW YHHKHEHHS
HETaTUBHOTO BIUIMBY BKa3aHHUX TEMIICPATYPHUX PEIKUMIB
HaOyxaHHS KpIONOpOMIKY 3 Oypska Ha KOJip KiHIIEBOTO
MPOAYKTY, JNOCHIKEeHO BILMB pH cepemoBuina Ha 3MiHY
IHTCHCUBHOCTI Ta BIATIHKY 3a0apBJICHHS JCKAHTOBAHHX
pPO3YMHIB TigpaToBaHOi 100aBKH. J[OBEIEHO MOKIIHMBICTH
BHKOPHUCTAHHS KpPIOMOPOMIKY 3 Oypsika 3a TeMIepaTypu
roro HaOyxaHHs 55—65 °C, OCKiIbKH PO3YHMHH, IO MICTAThH
MIrMEHTH, HE BTPAYalOTh I1HTCHCHUBHICTh 3a0apBICHHS
BIIPOJIOBX 30€piraHHs i XapaKTepU3yIOThCS MEePEBAKAHHIM
OerauianiniB (Bigrinok menure 1,0) pH y mexax 6,25-6,35.
ExcnepuMeHTaIbHA YACTHHA JOCTIIKEeHHS BIUIUBY
XapuoBoi JOOaBKM Ha SKICTh MIOKOJAIHOI TIJaszypi
BU3HAYMJIM 32 IHHOBALIMHMUM BHOOPOM EMYIBIaTOPIB,
HATPUKJIA]l, KAYMHOTO Ta CBUHSIYOTO JKUPIB y BHU3HAUCHHUX
CHIBBIJTHOIICHHSX. BupoOHunTBO ACOPTUMEHTY
HU3BKOKAIOPIHHOT ~ KOHKYPEHTOCIIPOMOXKHOI — TIPOAYKIIii
PI3HOBHJIIB Taiy3eid XapuoBOi MPOMHCIOBOCTI 3 BUCOKUMH
CIIOXKMBYUMH BJIACTUBOCTAMH MOXJIMBE JIMIIEC 32 YMOBHU
HayKOBO OOIPYHTOBAHOTO IMA0OPY Ta €(QEKTUBHOTO
BHKOPHUCTAHHS EeMYJIbI'YIOUHX, cTabimi3yrounx i
CTPYKTYPOYTBOPIOIOUIX KOMIIOHEHTIB, a TaKOXK
HETPAJMIIINHUX  CKJIAQMOBUX, SKi MAalOTh  BIAMOBIIHI
BJIACTHBOCTI 32 MPE/ICTABICHUMHE AITOPUTMAMHU:
1. Knacudikauis-inentudikanis NpoueciB BUTOTOBICHHS
rmasypi 3 KOHICHTPaTOM I[yKpoBOro Oypsika Ta Ix
peasizanis 3a 00paHUMHU MeXaHi3MaMHU.
2. Krnacudikauis-ineHtudikanis NpoueciB BUIOTOBICHHS
IIOKOJIAAHO-MOJIOYHOTO HATIOBHIOBAa4a 3 KOHIIEHTPATOM
IyKpoBOTO Oypsika Hsl IyKepOK Ta iX peamizamis 3a
00paHUMHU MEeXaHi3MaMH.
3. JlocmiKeHHST PEOJIOTIYHUX BIACTHBOCTEH MIOKOJIATHOL
MOJIOYHOI TJ1a3ypi Ta MIOKOJIaJHO-MOJIOYHOTO HAIIOBHIOBAaYa
3 KOHICHTPATOM IIyKPOBOTO Oypska M IYKCpPOK:
3aJICKHOCTI B’3KOCTI Bin KiNbKOCTI 0Opanux ITAP Ta Big
BMICTY KOHIIGHTPATY I[yKPOBOT0O OypsiKa.

4. JocnipkeHHs pO3piMKYyBaJbHOI 34aTHOCTI OOpaHMX
ITAP 3a 06paHnMu MexaHi3MaMH.
5. JlocmiKeHHs ~ 3MIHM IIOKA3HHMKIB MAaCOBOI YaCTKH

BOJIOTH 32 00OpaHUMHU MeXaHi3MaMH.

6. [ocmimkeHHS 3MiHM BMICTY MacoBOi YacTKH XHPY 3a

00paHUMHU MEeXaHi3MaMH.

7. JlocnmipkeHHS TeMIepaTyp IUIABJICHHS Ta 3aCTUTaHHS

32 00paHUMH MEXaHi3MaMH.

8. JlocmimkeHHS ~ TepMiHIB  30epiraHHs

NpOXyKLii 32 00paHMMHU MeXaHi3MaMHu.

9. Kanpkymsiuist co6iBapTOCTi 32 00paHUMH MEXaHI3MaMH.
TexHONOTIYHUMHU ~ XapaKTepUCTUKAMU  OTPUMaHOI

LI0KOJIAAHOT riasypi BU3HAYCHI peoutoriyHi,

opraHosienTu4Hi Ta (Ii3UKO-XIMIYHI TMOKa3HUKH. 3pa3Ku

OTpPUMaHOT1
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IIOKOJIAAHOT Ta3ypi TOTYBalM y J1a0OpPaTOpPHUX yMOBaXx.
JlocnikeHo 3MiHY BIIACTHBOCTEW IIOKOJAJHOI MOJOYHOT
rasypi Opd  JOAAaBaHHI JIO PEUCHTYpH KOHIEHTPATY
IyKpoBoro Oypsika (Tabiu. 4) Ta anbTepHATUBHUX JICIIUTUHY
MOBEPXHEBO-AKTUBHUX pEUOBHH. 3anpornoHoBaHO
penentypy  OIOKOJNAagHO-MONO4HOI  Tia3ypi. OmiHeHO
OpraHOJIENTHYHI, PEOJIOTIYHI IMOKa3HUKH Ta COOIBapTICTh
TOTOBUX BHPOOIB.

Tabnuns 4. XapakTepucTHKa KOHIIEHTPATY LYKPOBOTO Oypsika

TToka3Huk XapaKkTepucTuka

Kouip BiJl CBITJIO-PO’KEBOTO 10 TEMHO-YEPBOHOT'O

3amax XapakTepHUil s OypsKa, HE IOIYCKAETHCS
3aTXJIMHI 3amax

Cmax (GpyKTOBHIA CONOAKHN, HE JOMYCKAEThCS
nporipkmuit  abo  Oynp-sakui  iHImMIT
CTOpPOHHI} IIpHCMaK

MacoBa uyacTka

BoJiorHd, % 6,1

Takox a1 3HWKEHHS B SI3KOCTI TOTOBOI Ia3ypi Ta
JUISl 3aMIHM COEBOTO JICLUTHHY 3alPONOHOBAHO JI0aBaHHSI
ITAP 3 KauWHOTO XUPY Ta CYMIllli KAYHHOTO Ta CBHHSIYOTO
xupy (1), oTpuMaHa METOOM TIIEPOJTi3y 3 TETEePOTEHHUM
karamizatopom. Otpumani [TAP OGyno mpoaHasizoBaHo 3a
OPraHOJICNTUYHUMH 1 (Pi3MKO-XIMIYHUMH ITOKa3HUKAMH, SIKi
HaBEJICHI B Ta0IuII 5.

Ta6muns 5. [Toka3uuku sikocTi orpuManux [TAP

[TokasHuk ITAP 3|TTAP i3 cymirui (1)
KauMHOTO XKHUPY

Koutip JKOBTHUH 01J10-)KOBTHH

3amax 3amaxy HeMae

Koncucrenuis  npu

temmeparypi 20 °C MasenoaioHa

KucnoTue gucio,

mr KOH/r, 2,85 2,1

[epokcuane  wmcino

MMOJIb Y2O/Kr 5,36 4,85

Woaue uuco,

rl> /100 r 67,8 53,4

Temnepatypa

masieHHs, °C 31,3 33,5

Temnepatypa

3acturanss, °C 20,2 26,4

Tabmuusg 8. Temneparypa niaBjieHHs Ta 3aCTUTaHHS

[MopiBHsBbHI  gaHi  PO3PIIPKYBalbHOI  3IATHOCTI

Bukopuctanux Hamu [TAP naBeneni y Ta0muui 6.

Tabnurs 6. Po3pimkyBanbaa 3natHicTh [TAP

IIAP Po3spikyBanbHa 31aTHICTB, %
JlenpTun 0.4 %
ITAP 3 Ka4uMHOIO XKUpPY 0,6 %
ITAP i3 cymimi ka4nHOro
Ta CBUHIYOTO XXUDPY 0,8 %
BBenmenns 'y  mokojamHi  Ta3ypi  POCIMHHHX

HaITOBHIOBAYiB JIO3BOJIIE OTPUMATH TJIa3ypi 3 KOMILJIEKCOM
LIHHIX BJIACTHBOCTEH.

ITix wac mocmimKeHHS JUIsi 9acTKOBOI 3aMiHM ITyKPY
Oyno oOpaHo koHueHrtpaT Oypsika. Ilpum migroroBui a0
JIOCHIKeHb 0yJI0 po3po0JeHO JeKUIbKa peuentyp mis
MIPUTOTYBAHHS LIOKOJIATHOT MOJIOYHOT riasypi.
[MpoananizyBaBmu yci peuentypu OyJi0 BU3HAYCHO, IO
CIIBBITHOIICHHS OCHOBHHX KOMIIOHGHTIB  pEUCHTYpHU
IIOKOJIAIHOT I1a3ypi MOKE KOJIMBATHCS B 3HAYHHUX MEXKax.
IIpore € psg oOMexeHb, sKi OOYMOBIIEHi, 3 OJIHIEIO
CTOPOHM, TEXHOJIOTiEI0 BHUPOOHHWITBA, a 3 IHIIOI -
CHOXKUBYUMH SIKOCTSIMH, TOJIOBHUM YHHOM cMakoM. Jljis
MIPUTOTYBAaHHS KOMIO3MIIii Oyna oOpaHa perentypa, ska
HaBeqeHa y Tabmuili 7.

Tabmuug 7. Peuenrtypa moxonaaHoi MOJIOYHOI T1a3ypi

Kaxkao-macio, % 18,80

Kakao Tepte, % 20,31

Iykposa myapa, % 37,40

Mouioko cyxe, % 20,09

Konrnentpar 0ypsxa,% 2,80

ITAP 0,60
[IpoexTyBaHHS CKJIagy NPOAYKTIB 3 ypaxyBaHHSIM

BHUMOT 30aJ1aHCOBAHOCT1 3a JKUPHOKHUCIIOTHUM,

aMIHOKHMCJIOTHUM, MiHEpaJIbHOMY 1 BiTaAMiHHOMY CKJIaJIOM
€ TpeJMETOM IPIOPUTETHUX HAYKOBUX MOCIHIIPKEHb Ta
NPaKTHYHHUX po3pobok [6-9, 18, 19].

Jns obpaHoi peuentypu riia3ypi BH3HAu€HO TaKOX
TEMIIEpaTypy IUIABJICHHS Ta 3aCTUTAHHS IIOPIBHSIHO 3
MIPOMHUCIIOBOIO Tasyp’ro. OTpuMaHi 3HAYCHHS HaBeIeHI B
Tabmumi 8.

HaiimenyBaHHs

Temnepatypa nnasienss, °C

Temneparypa 3acturanss, °C

[Moxkonagao-MonovHa riuasyp 3 [TAP i3 cymimi kaanHOTO

Ta CBUHSYOTO JKUPY Ta KOHIEHTPATOM Oypska 3233 25-28
[Tpomucosa raasyp 33-34 25-28
IIpu 30epiranHi oTpuMaHOi THa3zypi B CyXOMy, BuxopucTaHHs  3amporoOHOBAHOTO  KOHIICHTpATY

YUCTOMY, J00pe BEHTHJIbOBAHOMY IPHMIIIEHHI, 3a
temrnepatypu (18 + 3)°C 1 BiZHOCHOI BOJIOrOCTi MOBITPS
He BUIIE 5K 75 %, IyKpOBE ITOCUBIHHS MaiiKe BiJCYTHE.
JlonaTkoBO BCTaHOBJICHO, IIO CMak, 3amax Ta BiAYYTTS
IUIABJICHHS IIOKOJIAHKUX TJ1a3ype B poOTi, HE 3MIHWINCH
micais 1x 30epiraHHs.

Hnst OI[IHKH E€KOHOMIYHHX IMOKa3HHUKIB
BUIOTOBJIEHHSI ILIOKOJIAJHOI MOJIOYHOL rmasypi 3a
MPEACTABICHOIO PELENTYPOI0 MPOBEACHO PO3pPaxyHOK ii
KaIIbKYJSIIIHOT cO0iBapTOCTI.

LHYKPOBOTI'O 6yp;n<a y peuenTypi HIOKOJAAHUX MOJIOYHHX

rila3yped J03BOJISIE YaCTKOBO 3aMIHUTH JIOJIO ILyKpY-
micKy, a 3amina snenutuny Ha [TAP i3 cymimn kauuHOTO
Ta CBHHSYOIO JKHUPY JIO3BOJISIE 3HM3MTH COOIBapTiCTh
TOTOBOTO MPOAYKTY Ha 9,5%.

3a mpeacTaBleHUMH AaHUMU (puc. 3) BUAHO, LIO
nonaBaHHs B sKocTi [TAP mo ria3ypi Hadkpaiie 3HWKYE
B’SI3KICTh CYyMIIll KAYHMHOTO Ta CBUHIYOTO JXUPY y MeXKax
JIONYCTUMOI HOPMU.
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Puc. 3. 3anexxHicTh B’SI3KOCTI MOKOIAAHOT T1a3ypi Bix THIY Ta
kinbkocTi noxanux [TAP: 1 — ITAP 3 kauuHoro *xupy, 2 —
nenutrH, 3 — ITAP i3 cymimri Ka4HHOTO Ta CBUHIYOTO JKUPY

3a mpeACTaBACHUMH JaHUMH BUJIHO, IO OJaBaHHS
B SKOCTI TMOBEPXHEBO-aKTHBHHX PEYOBHH JIO TJa3ypi
ITAP i3 cyminni KauMHOTO Ta CBHHSYOIO XKUY HalKpale
3HMKYE B 3KICTh Y MEXaX JOIYCTUMOT HOPMH.

AHaJI3 pe3ybTaTiB J0CIIKeHH.

Bu3HaueHHsT TEKy4ocTi LIOKOJaJHMX Mac Ta
ria3ypi BaXJIMBUH (DaKTOp BHUKOHAHHS BiINOBIAHUX
HTJ] TexHOJIOTIYHMX TPOLECIB PIZHOBUAIB rairy3en
XapuyoBUX BUPOOHHUNTB: 1) BHU3HAYECHHS MapaMeTpiB
B’SI3KOCTI BIUIMBA€E HA SKICTh BUTOTOBJICHOTO MPOAYKTY,
roro ¢opmy abo ToBapHHWI BUTISAN i, HaBiTH, Bary Ta
pO3MipH; 2) BIUIMB HA OPraHOJENTHYHI XapaKTePUCTHKH
Ha CMakK, KOJip Ta apomar, 10 CIPUAMAETHCS
CHOXWBadeM. BIacTHBICTh TEKy4OCTi MIOKONAIy IyXe
CKJIaJIHA, OCKIJIBKH B’3KICTh HE € OJJHAM 3HAYCHHSM 1 €
TEXHIYHO BiJJOMOIO SIK HCHBIOTOHIBChKA. [le 03Hauae, 110
SKII0O MH BHUMIPIOEMO WOTO B’SI3KICTh, BOHA OyIe
3MIHIOBATUCS 3aJICKHO BiJl TOrO, HACKIJIBKH IIBHJKO
LIOKOJIaJHa Maca Teye. BaxnBo Te, 110 MM BUMIPIOEMO
B’S3KICTh 3a TakKoi X IIBUAKOCTI PyXy 3 SKOIO BOHa
BUKOPHUCTOBYETHCSI Ha IPOMUCIOBOMY BHPOOHHIITBI.

Pesynpratn  MoxkHa o0’egHaTH 32 JJONOMOTOIO
MaTEeMAaTUYHUX MOJCNCH s OTPUMAHHS [MapaMeTpiB
MOTOKY, TaKUX SIK 3HAYEHHS TEKYYOCTI Ta IUIACTUYHA
B’s3kicTe. HeTpamumiiiHi m100aBKM y KOHAWTEPCHKUX
BHpOOax BIHIrparoTh ICTOTHY pOJb Y pEryJIIOBaHHI
mporecy Kpucramizamii. A el mpomec, HMOBiIpHO,
3aJeXUTh  Big  akTHBHOCTI  Bomu.  Llykepkm 3
HETPAIUIIHHUMU T0OaBKaMHU Ta YUCTO TIOMAaJHI MaroTh
pi3Hy aKTUBHICTh BoaHd. LI pizHuI, MabyTh, OB'sI3aHA 3
BEJIMKOI0 KUIBKICTIO MNOJAPHUX TPyl Yy JAOCIHIIHHX
3pasKiB, M0 BHKIHKAE BEIUKY COpPOII0 BOJOTH Ta
PO3YMHCHHS KPHCTANiB HE TUIBKH HA MOBEPXHI KOPIYCY
BUpoOiB, ajle i y BHYTpIIIHIX MIapax, HONEpeKaloun
UM Tepexia aMopQHOi caxapo3u B KPUCTATIUHUIN CTaH.
ITpn 36epiranni BUpOOIB, MOpsA i3 BTPATOI BOJIOTH,

IOCITI THUKH CITOCTEPITaI0Th TaKOXK 3HIDKEHHS
AKTUBHOCTI BOAW. 3 METOK BHABJIEHHS OCOOJIMBOCTEMN
MEXaHi3My  MO3UTHBHOTO  BIUIMBY  HETPaIULiHHUX

100aBOK Ha CTPYKTYpY KOPIYCY IIyKEpOK aBTOpHU
IOCTIKYBaIH CTaH BOAM Yy BHpoOax: y BHpoOax 3
HETpaJUIITHUMU nobaBKaMu CIOCTEpIraeThes
3pOCTaHHS CTYIMEHS BIOPSAKOBAHOCTI MOJICKYJ BOJIH,
NPUYOMY Ha IEpepo3Noal BOJOTUW y Oik 301IbIICHHS
moB'si3aHO1  BOAM. BaxiIMBMM eTamoM BH3HAYCHHS
PAIlOHABHOTO CKIIAAY PELENnTYPH MIOKOIATHOI Iiia3ypi
€ BH3HAYCHHSA TNPUKIANIB MAaTEMaTHYHUX MOJCICH
EKCIIEPUMEHTAILHUX JTOCIiHKEHD (pHc. 4).

JIast  JOCHIJDKEHHSI  3aJIe)KHOCTI  B'SI3KOCTI  BiJ
koHmeHntpanii IIAP BukopucTtoByBammcs Taki TpH
Mozeni: JiHillHa  (ABOXmapaMeTpH4HaA):y = b, +bx ;

KBaJIpaTH4Ha (TPhOXIIAPAMETPUYHA): ¥ = b, +bx +b,x" .
Mogeni  mporpamyBaHHS ~ AJs  BH3HAYCHHS
CIIIBBITHOIICHHS! OCHOBHHX KOMIIOHEHTIB pPEUENTYpH
LIOKOJAJHOT MacH MOXYTh KOJHMBATHCS B 3HAYHHUX
Mexax [17-22] iHTeprperanii OTPUMAHUX
CKCIICPUMCHTAJIBHUAX PE3YNIbTATIB JOCHiKEHHS (Ta0I.
9). IIpote € psim 0OMekeHb, sIKi OOYMOBIICHI, 3 OIHIEIO
CTOPOHH, TEXHOJIOTIEH0 BHPOOHMIITBA, a 3 JAPYroi —
CIIOXKHMBYUMU SIKOCTSIMH, TOJIOBHUM YUHOM CMAaKOM Ta
OpPraHOJNICNTHYHUMHU  BIIACTHBOCTSAMHU  BHPOOHHYUX
penenTyp Xap4oBUX MIOKOJAAHUX Mac (puc. 1).

Tabmums 9. 3arampHa Kinacudikamis-ineHTH(IKAIiST MaTeMaTHYHUX Ta TpapidyHUX MOJAENeH IS PpPi3HOBHIIB

03pO0JICHUX MIOKOJIATHUX 32 PHC. 2.

Bun |[MaremarnuHi MOAET JJIs Pi3HOBH/IIB EKCICPHUMEHTAIBHUX 3ICKHOCTEH riasypei 3 puc. 2.

1 |Jliniiai mozeni: y = b(0)+b(1)*x (puc. 1). loBipua iiMoBipHicTh 1u1st mapaMeTpiB Moerni 95%.
3anexHictsl y =11.0429-4.2857*x. JloBipui iHTepBaIy UIs TapaMeTpiB MOJEIIL:

9.7473 <= b0 <= 12.3385; -6.4253 <= b1 <=-2.1461. BubipxoBa aucnepcis = 0.4157.
3anexHicts 2 y = 10.9429-4.1357*x. [loBipui iHTepBaIN JUIs TapaMeTPiB MOMENII:

9.8396 <= b0 <= 12.0462; -5.9578 <= b1 <=-2.3137. Bubipxosa aucnepcis = 0.3015.
Banexnicts 3 y = 10.8619-4.6571*x Jloipui iHTepBaNu I MapaMeTpiB MOJICII:

9.9683 <=1b0 <=11.7555; -6.1329 <=b1 <=-3.1814. Bubipkosa aucnepcis = 0.1978.

2 |KBamparuuni mozeni y = b(0)+b(1)*x+b(2)*x"2 (puc. 2). oBipya WMOBIpHICTB A1 mapamerpiB Moaeii 95%.
SanexHicts 1 y = 10.3643+0.8036%x-5.0893*x"2. JloBip4i iHTepBaH AJIs1 TAPAMETPIB MOJEIII:

9.7978 <= b0 <=10.9308; -1.8606 <=b1 <= 3.4678; -7.6466 <= b2 <=-2.5320. Bubipkosa aucrepcis = 0.0386.
3anexHicts 2 y = 10.3982-0.0509*x-4.0848*x"2. [loBipui iHTepBaIM ISl ITapaMeTPiB MOJEII:

9.6366 <=b0 <= 11.1598; -3.6328 <= b1 <= 3.5310; -7.5230 <= b2 <= -0.6466. Bubipxona qucnepcis = 0.0697.
3anexHicts 3 y = 10.4036-1.2196*x-3.4375*x"2. JloBipui iHTepBaIM ISl ITapaMeTPiB MOJEII:

9.9175 <=b0 <=10.8897; -3.5059 <=b1 <= 1.0666; -5.6321 <= b2 <= -1.2429 Bubipxosa aucnepcist = 0.0284.
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Puc. 5. TexHonoriuHa NOTOKOBA JIiHisl BAPOOHUIITBA MOpo3uBa: | — miHist AJs1 BUPOOHHLITBA OPUKETHOrO MOPO3HMBa Ha BadIisix;
II— ninist a5t BUpOOHMIITBA MOPO3KBa Yy BadenbHUX crakaHuukax; [11 — minist muis BupoOHUITBA eckimo; 1 — Bary; 2 — 6ak; 3, 6, 8,
11, 16 — Hacocu; 4 — mIacTHHYACTHH 0XOJOMKYBadY; 5,15 — pesepByapu; 7 — BanHa it cyminti; 9 — ¢ineTp; 10 — ypiBHIOBaIbHUIA
6ak; 12 — macTUHYAcTa macTepu3alliifHa 0X0JI0/KyBalbHa yCTaHOBKa; 13 — roMoreHisarop; 14 — Burpamysay; 17 — dpusep; 18
— (dacyBaabHO-103yBaJbHIH aBTOMAaT OpHWKETHOro Mopos3mBa; 19, 24, 27 — 3aroprampHuii aBromar; 20, 23 — mBHAKO
3aMOpPO’KYBaJIbHO-3arOpPTANILHNUI amapart; 21, 25, 28 — ctonm; 22 — dacyBabHUI aBTOMAT; 26 — KapyceIbHHUH ecKiMoreKkepaTop

IIpn upomMy Tpeba BpaxoByBaTH, LIO BEJIWYHMHA
e(eKTy BIUIMBY BijJ JI0JaBaHHS I1HIIOTO JKUPY 3aJIE€KHUTh
BiZl pO3MipiB HOro 4acTOK i IOB’s13aHa 3 TEXHOJOTTYHOIO
cxeMolo BUpoOHMITBA (puc. 5). Busnayeni BnactuBocti
TEKydJOCTi IIOKONAaTHUX Mac i IJla3ypi CKIajaHi, EBHIM
YMHOM BOHM HAraaylTh 3a OPraHOJIENTUYHHUMHU
BJIACTHBOCTSIMH JIy)K€ TYCTy Macy, sika CTa€ piIKoro,
Komd il  HAHOCATH Ha IIOBEPXHIO BHPOOIB ¥
TEXHOJIOTIYHOMY TIpOIleci BHPOOHWITBA. BaxIMBHM
(hakTopoM Tpeba BiIBHAYNUTH — IO MU TPU JOCITIKSHHI
BUMIPIOEMO B’SI3KICTP 32 TaKOi K MIBUAKOCTI PyXy, 5K Ta,
3 SKOI BOHa BHUKOPHCTOBYETHCS Y TEXHOJOTTYHOMY
npoueci BupoOHuLTBa [22].

Komn mnponykr mnomimaerscss y ¢opmy, 1e
BIIOYBAETHCS JyXKE MIBHIKO, alie KOJU MIOKOJAI CTiKae
I10 IyKepLi 3 MOKPUTTSM, BiH POOUTH 1€ TyXKe MOBIJIBHO.
ToMmy BakiIMBO BHMIpIOBaTH B’SI3KICTH IpW OIIBLI HIX
onHilt mBuaKocTi motoky. Lllokomaxna maca abo Tasyp,
AK BIIOMO, 1€ CyCIIeH3is TBEpPIMX YACTHHOK Yy
Oe3mepepBHill KHUPOBiIH cucTeMi. Ane 3a BIICYTHICTIO
BIUIMBOBHX YaCTOK pPifKe Kakao-macio Mamo 0 3a Oynb-
SKOi MIBHAKICTIO TIOTOKY, Y MeXaxX MapaMeTpiB AaHOTO
BUMIpIOBaHHS — HBIOTOHIBCHKOIO pimmHoto. Ha puc. 6
300paxxeH0 [Bi moBepxHi miomer A cm? BcepemuHi
PiAMHY, BiJANCHI OJHA BiJ OMHOI BiX h ¢M i pyXaro4yuch
31 MIBUIKOCTSIMH Vi 1 V2 BIJTIOBITHO.

Bicnuk Hayionanvnoeo Texuiunozo Yuisepcumemy «XI1I». Cepia: Innosayitini
60 docniodcenns y Haykosux pobomax cmyoenmis, 2022, Ne 2 (1364)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

|

=
%“dk

Puc. 6. [liarpama 3cyBY: Vi — IIBUAKICTb y BEpPXHiii
IUTOIIMHI, V2 — IIBUIKICTh y HIKHIM IUIOLIKHI, A — MJIo1Ia
MOBEPXHI IUIOIWHH, F — cuina 1 h — BigcTaHph MiK TUTONTMHAMH.

I'pamieHT WBUAKOCTI MOXHA BU3HAYUTH SIK (V;-v2)/h
Woro  3a3BWYail  HA3WBAIOTh  IMIBHIKICTIO  3CYBY,
TO3HaYeHOI0 JIiTeporo D.

Hampyra 3cyBy, sika 3Myllye HOro pyxaTucs,
3a3BUYail TMMO3HAYAETHCSA JITEPOIO T, B A3KICTH M

MoB’si3ye 110 CWiIy 31 mBHAKICTIO 1i (akTuaHOrO
mepeMimenss: M =1t/D. Jng kakao-macia IpUKIaJcHA

cua Oe3rnocepeHbO 3aJeKUTh BiJl MIBHIKOCTI, 3 SIKOIO
BOHO PYyXa€ThCs, TOMY ysABHA B’S3KICTb OJHAKOBa IPH
BCIX IIBUAKOCTSX 3CYBY, TOOTO HBIOTOHIBCHKHII TTOTIK.

V mokonani 1e CKIamHINIe yepe3 TBEPIi YaCTUHKH
B HboMy. lle cXeMaTH4HO IIOKa3aHO I JIBOX
LIBHIKOCTEH NMOTOKY Ha pHc. 7.

(a) (b)

Puc. 7. CxemaTnyHa giarpaMa 4acTHHOK y CyCHEH3Ii,
(a) y cnokot, (0) mij gac moToky.

I[lpr Hu3bKI MIBHAKOCTI TOTOKY YacCTUHKH
CTHKAIOThCS OJHA 3 OJHOI0 Ta YHWHATH OIIp CHI,
CHOYATKY TIEPEIIKO/DKAIOUN pPyXy, a IOTIM poOIsTIH
BUINMY B’SI3KICTH BiZHOCHO BHCOKOI0. Komm mroxoman
Te4e IIBUAIIE, BCI YACTHHKH MOXXYTh pyXaTHCS Pa3oM i3
IIOTOKOM, a He YMHUTH HOMY OIlp, TOMy LIOKOJNAJ Mae
MEHIITy BHIUMY B’SI3KICTh 1 IIOBOIUTHCA K OUTBIN pimka
pimmaa. Toxmi rTpadikd Hampyrm 3CyBYy Ta YSBHOL
B’SI3KOCTI BiJI IIBUJIKOCTI 3CYBY OyIyTh 30BCIM IHIINMH.
Hampyry 3cyBy, npu sikiif HouMHA€ThCS MOTIK T(y, 4A4CTO

HA3WBAIOTh BEJIMYMHOIO TEKYYOCTi, i BOHA OCOOJHMBO
BOXIMBA A IJa3ypyBaHHA abo0 3aHypeHHI Y
IIOKOJIAZIHY Macy, A€ pyX € HOBUIBHUM 1, OTXKE, € HU3bKa
MBUAKICTE 3CYyBY. BaXiumBuM (akTopoM € Te, IIo
B’S3KICTh INOKOJAAHOI MacH CIIiJi BHMIpIOBaTH 3a
LIBHIKICTIO 3CYBY, 3 KOIO BiH 00pOOIS€ThCS.

Pe3ynbpraTH eKCIEpUMEHTY MOXKHA HPEACTABUTH Y
BUIUIAAI KUTBKOX OJHOTOYKOBHX BHMIPIOBaHb a0o
nusixoM 00’eHAHHS iX 3a JIOIIOMOTOI0 MaTeMaTHYHUX
MoJIeNiel U1l OTPUMAaHHS MapaMeTpiB MOTOKY, TaKUX 5K
3HAYCHHS TEKYJOCTi Ta IJIACTUYHA B’ SI3KOCTI.

Imes npyky xapyoBuUX TPOIYKTIB HA OCHOBI
mudppoux 3D-mozeneit, Oe3CyMHIBHO, IHHOBaIliliHa,
Hajae 0araTo MOMJIMBOCTCH MOBHICTIO OHOBUTH CHOCIO
BHPOOHHMIITBA PI3HOBHUIIB Xap4yyBaHHS: Hampukiax, 3D-
IPYK Ma€ MOXIMBOCTI IIOAO0 Xap4OBOTO Ta CEHCOPHOTO
MIePCOHATI30BaHOTO BUPOOHHUIITBA Ki, TOOTO
BHPOOHHMIITBO 33 BHMOTOIO, a TOJIOBHE — 3MEHIICHHS
XapyoBMX BIAXONIB Ta iHHOBAIiHE CIPUHAHATTS
PI3HOBHIIB TPOAYKHii 3a acopTUMEHTOM. Bxe meprmri
CKCIICPUMCHTU OyJIM CHPSMOBAHUMH HA IIOKOJIAJ, IO
00yMOBIIIOE ~ JOCHIJDKEHHST Ta aHali3 peoJIOTiYHUX
BJIACTUBOCTEH IIOKOJAJHUX CyMIIICH i pPi3HOBUJIB
NpOXyKLIl rajxy3eil Xxap4oBoi mpoMucioBocti (puc. 8 Ta
9). V Bcix BHIaAKax aBTOpaM BAAJOCS BIATBOPUTH
IUQpPOBI MOAENI 3 JOCTATHHOK TOYHICTIO, X04a 0ararto
mpobieM Bce 1Ime OOMEXYIOTh 3acTOCYyBaHHS Ha
MPOMHUCIOBOMY  piBHI ~ abo  uIi  JOMAIIHBOTO
BUKOPHUCTAHHS, aJjie¢ IIePCIeKTHBH Ha MaiOyTHe, Ta
IIporpamMoBaHa TEKCTypa Mae OyTH mpoaHatizoBaHa [24].

Puc. 8. Ipuxnagu 3D-mozeneit ast pisHOBU/IB
LIOKOJIAHUX BHPOOiB
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Puc. 10. [puknans TEXHONOTIT U1l €KCTPYAyBaHHS
XapuoBHX MaTepiaiB uepe3 COILIO.

Sx mpukiax, Ha pucyHKax 9a i 9b mokazaHo aBa
KOMepITiitHi 3D-npunHTEpH K1 ITUPOKO
BHKOPHUCTOBYIOTBCA, TOHI SIK Ha pHUCYyHKY 10 moka3zaHO
TEXHOJIOT1, 0 BUKOPUCTOBYIOTHCS JUISl EKCTPYLyBaHHS
XapuoBMX MarepiamiB d4epe3 comio. BupoOHHITBO
LIOKOJAJHUX IyKEPOK. KOHTPOJIbOBaHI TeMIIEpaTypu
IUIABJICHHST Ta 3aTBepliHHs (kpucranizauii). [loxazani
TUIIOBI 300paKeHHs IIOKOJIaIHUAX LYKEPOK,
HagpykoBanux Ha 3D (puc. 9, 10), axi 6e3mocepenHbo
BBOIATBCS B XapuoBy marpuio (Lee Ta im., 2019;
Jagadiswaran Ta in., 2021).

Manufacturing Resource Planning TlnanyBaHHS pecypeiB MiANPHEMCTBA

Enterprise Resource Planning VpasinisH# pecypeaMH DiANpHEMCTER

Manufacturing Execution System CucTema KepyBaHHSA Ta YOPaBIiHHT

(CHCTEMA ONEPATHBHOTO
YIPaBMiHHA TEXHOTOTTHHIM
00’ eKTOM)
Supervisory Control and Data YIIPaBIIHHA TEXHOIOTTHHHM
Acquisition. 00’eKTOM)
36ip nannx i Ge3nocepenue
YOPaBiHES, 3ACHOBAHI HA
BHKOPHCTAHHI JaTUHKIB,

PEryIATOpIB, BHKOHABTHX
MeXaHI3MIB

JlucneTyepekbKa cHCTEMa
KepYBAHHA Ta YIPABIIHHA
(cHCTEMa ONEpaTHBHOTO

Control

Level Control

Brenenns-puge/ieHns
inopmanii  (1aTHHKH,
BHKOHABYI MCXAHIIMH,
perymooui oprasu)

Input/Output
Level

Input/Output

TexHonoriunuii 06’ ekt ‘

Puc. 11. IIpuknax 3aranbpHOi CTPYKTypH BUPOOHHIITBOM

YupaBiaiHHA — MIANPHEMCTBOM Mae€  i€epapxigHy
cTpykTypy (pumc. 11), Hampukianm, TIUIaHyBaHHS Ta
VIOpaBIiHHS  pecypcamMy  MiANPHUEMCTBA;  CHCTEMH

OTIEPATUBHOTO YIPABIIHHSA TEXHOJIOTIYHUM 00’ €KTOM;
30ip naHuX 1 Oe3nocepelHe yNpaBiliHHS 3aCHOBaHE Ha
BUKOPUCTAHHI JAaTYUKIB, PETYJSATOPIB Ta BUKOHABYUX
MEXaHi3MiB;  BBCICHHS-BUBCICHHS  iHpopMaiii 3
PI3HOBHIIIB TEXHOJIOTIYHOI CXeMHU BUpOOHMIITBA [25].

V 3aranpHill CTPYKTYpi yIpaBiiHHSI BUPOOHUIITBOM
BHIUIIOTH KiJIbKA i€papXiyHUX PIiBHIB, SIKi BimoOpaxeHi
y BUTJISAAI Tipaminu Ha puc. 10 [26].

BucHoBKM Ta  mepcneKTHBH
PO3BHTKY IaHOT0 HANPSIMKY.

OTprMaHi HayKoOBi pe3yJbTaTH € TEOPETUYHOIO
OCHOBOIO JUISI  pO3B’SI3aHHA  BAXJIMBOI  HAYKOBO-
MPUKIaTHOI TPoOIeMHU pPO3pOOJICHHS Ta MPAKTHYHOTO
3aCTOCYBaHHS METOJIB 1 MOJeNei Pi3HOBUIIB XapUOBHX
BUPOOHHIITB B yMOBaXx 3MiHH pEXHMIB pPOOOTH,
XapaKTepUCTHK CHPOBHHU Ta (YHKLIH OIEepaTHBHOTO
mepcoHaly Ui 3a0e3ledYeHHs  perjIaMeHTOBaHUX
XapaKTEePUCTUK NPOJYKTIB Ta MiIBUIICHHS e()EeKTUBHOCTI
0araToacopTUMEHTHOTO  BHMPOOHMILTBA,  HANPHUKIAJ,
3aCTOCYBaHHSl PI3HOBHAIB TIIIEPUHOBUX edipiB, sKi €
HEIOHOTCHHUMH IOBEPXHEBO-aKTHBHUMH PEUOBHHAMH 1
JIO3BOJICHI JJISi BUKOPHUCTAHHS Y Xap4OBUX HPOJYKTax Y
Oaratbox kpaiHax. Kpim crabinmizauii emysnbcii, miHu Ta
JIUCTIEPCil, HaNpUKIaA, TOJITIiIepruH CcKiIagHi edipu
MOJKYTh BUCTYIIATH SIK MOAU(DIKATOPH PEOTIOTii.

HaykoBo-mipakTrdyne 3Ha4eHHS POOOTH TONIATAE Y
oOTrpyHTYBaHHI,  po3poONEeHHI Ta  NPaKTUIHOMY
3aCTOCyBaHHI iH(OPMAIIHHOT TEXHOJOTIl Ha OCHOBI
MOIU(IKOBAHUX CBPUCTHYHHMX i CBONIOLIAHUX METOJIIB
Ta anroputMmiB [6—17, 23-26]. Po3pobiena matemaTHuyHa
MOJIEJIb PI3HOBHJIIB MIPOLIECIB XapuOBUX BUPOOHMIITB, SIKa
3a0e3rneuye  KOMIUIEKCHY  OLIHKY  e(eKTHUBHOCTI
c(OpPMOBAaHOTO BapiaHTy LIOKOJAIHUX Mac abo riasypi
Ha OCHOBI 3aIPONIOHOBAaHMX KPUTEPIIB TEXHOJIOTTYHHX
NpoIeciB Ta 3a3HaYeHHX oOMexeHb. llpm mnpomy
HEOOXiJTHO BpaxoBYBaTH, WO CIOXHBa4 IOCTIHHO
3MiHIOE CBOi TOTpeOW TiX BIUIMBOM €KOHOMIYHUX,
COIAIbHUX Ta TIOJMITHYHUX OOCTaBHH, a BHPOOHUK HE
TUTBKH TIOBMHEH 3a0€3MEeYNTH BHUTOTOBJICHHS SKiCHOL
MPOAYKINI, a TaKOXX 3aJ0BOJIHUTH BHMOTH CIIO’KHBada
HIOA0 MPOAYKII, IPU FOMY 3a0€3MEYHBINN MiHIMAIBEHO
MOXJHMBY coOiBapTicTs mpoaykuii. B Ykpaini Bumoru
I10J10 PO3POOKM Ta BIPOBAKEHHS CHCTEM YIPaBIiHHS
0e3neyHICTI0O XapuoBOi MNPOAYKLIl 3a NPUHIUIIAMHA
HACCP 3agexnapoBani JICTY 4161-2003 «Cucrema
YIOpaBiiHHSA ~ OE3MEYHICTIO  XapyOBUX  IPOAYKTIB.
Bumorun» Tta JICTY 1S022000:2007 «Cuctemu
YIpaBITiHHSA OE3MEYHICTIO XapuOBHX MPOAYKTIB. Bumorn
110 OyIbSIKUX OpraHi3alliii XapuoBOTO JIAHITIOTaY).
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S. 1. BUKHKALO, MARIIA ZEMELKO
RESEARCH THE COMPLEX INFLUENCE OF THE COMPONENTS THE CHOCOLATE MASS ON ITS PROPERTIES
AND COMPETITIVENESS FOR VARIOUS INDUSTRIES

Chocolate glaze is a large-tonnage component of various branches of food technology, which also performs important technological
tasks, namely: helps to slow down oxidation processes; improving emulsifying and dispersing properties; prevents hardening of
certain types of products; prevents the ingress of moisture, which increases the shelf life of the confectionery, etc. At the first stage,
the main problems of production of the confectionery industry are determined - they require a scientific justification for the choice
of competitive components of production technology, taking into account quality-cost indicators. Next, for the specified parameters
of the production technology determine the components of the formulation of chocolate glazes. Analysis of the system of results
and calculation equations allowed to offer recommendations for the intensification of production processes: effectively reduces the
viscosity of compositions based on cocoa butter, which, in turn, makes it possible to use them for partial replacement of lecithin in
the manufacture of confectionery. Thus, based on the conducted research, it is possible to conclude that the fat for a glaze must be
chosen taking into account its physical properties and possibility to regulate rheological properties of the glaze. The speed of fats
crystallization must allow the glaze to quickly crystallize after facing and not to chip.

Key words: mathematical models of varieties programming properties chocolate masses and glazes, rheological
characteristics, intensification of technological processes.

C. U. BYXKAJIO, M. JI. 3BEMEJIBKO
MCCJIETOBAHUS KOMIIEKCHOT'O BJASHUA KOMIIOHEHTOB IOKOJIAJTHBIX MACC M I'JIA3YPE
HA UX CBOMCTBA U KOHKYPEHTOCIIOCOHOCTD PA3JIMYHBIX OTPACJIEN

HpOZ[OJ'I)KeHLI HCCIICIOBAaHUS MaTEMAaTUYECKUX MOJICNICH IIOKOJa HON Tasypu Kak o0ObeKTa KOHI[HTCpCKOfI oTpaciu MUILEBON TEXHOJIOIUH, C
LEIBI0 H3Y4YCHUS PEOJOTHUYCCKUX XapaKTCPUCTUK. Baxnpie TeXHOIOTHUYECKHE 3aga4, a HWMCHHO: CHOCO6CTByCT 3aMEJICHUIO TIPOLECCOB
OKHUCJICHUS; YIYYHICHHUIO OMYJIbIHPYIOMNUX W JAUCHEPTUPYIOMINX CBOf/‘ICTB; npeaoTBpamacT O4Y€pPCTBEHUE OTACIBHBIX BHUAOB IPOAYKIHUH,
NPENATCTBYCT NOIAJaHUIO BJIard, 4€M YBCIMYUBACT CPOK I'OAHOCTU KOHAUTEPCKOI'O U3ACIUA U Ap. Ha BTOPOM 3Tale€ ONPEACIIAIOTCA OCHOBHBIC
HpO6J’IeMLI — Hay4HOC 000CHOBaHKE PEUCTITYPHBIX COCTABJIAIOIIUX TEXHOJOTHMH IMPOU3BOACTBA MPOAYKIHHU C YIETOM TmoKa3zaTeNeil KauecTBO-
ce0ecTONMOCTb. )Ianee JUIA 3aJaHHBIX ITapaMeTPOB TEXHOJIOTUU IIPOU3BOACTBA ONPEACIAIOT COCTABIIAIONINE PELCIITYPHI MIOKOJIAaIHBIX rna3ypeﬁ.
Amnanus TIOJTYYE€HHBIX PE3YJIbTaTOB MW PACUYECTHBIX ypaBHCHI/Iﬁ TIO3BOJIMIT TIPEMUIOKUTHL PEKOMEHAALHUHU 10 HHTCHCHq)PIKaLIHI/I TIpoeccoB
IIpOU3BOACTBA, YTO 3¢)¢)CKTHBHO CHWKAET BSI3KOCTh KOMIO3HIIMIA Ha OCHOBE Kakao-Maciia, 1, B CBOIO O4€PE€b, Ja€T BO3MOKHOCTbH HUCIIOJIB30BATh UX
JUIST YaCTUYHOM 3aMEHBI JICIUTHHA IIpyu DPOU3BOACTBE KOHAUTEPCKUX maenuii. Takum O6p8,30M, Ha OCHOBAHWU IMPOBEACHHBIX HCCTIeNOBAHUHN
MOXHO 3aKJIIOYUTh, 4YTO KUP I TJ1asypu HCO6XOZ[I/IMO BLI6HP&TL C Y4E€TOM €ro (1)H3H‘ICCKHX CBOWMCTB M BO3MOXXHOCTH peryianpoBaHus
PEOIOTUIECKUX CBOWCTB Tiasypu. CKOpOCTL KpuCTAJUIN3alUuu JKUPOB NOJKHA ITTO3BOJIATH TJ1a3ypu 6LICTpO KPUCTAJUTU30BATLCS ITOCJIC HAJIOKCHUA U
HE pacKaJibIBaTbCA.
KuroueBblie cj10Ba: NIOKOJIAAHbBIC Tj1a3ypu, nporpaMMupOBaHUEC, PEOJIOTHYECCKUE XapaKTECPUCTUKH, HHTCHCPI(bI/IKaL[Hﬂ TIPOLIECCOB.
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KOMILJIEKCHI THHOBAIIIVHI CHCTEMHY BUKJIAJTAHHS TUCIUTIJITHA CYYACHI
TEXHOJIOI'TI XAPYYBAHHA - MOAEJII ITIPOTPAMYBAHHSA

VY Marepianax CTarTi po3IITHYTI MOXKJIMBOCTI JUISl BH3HAUCHHS Iiijel HaB4aHHS cTyAeHTiB BH3 3 meroro momambimoi po3poOku
TUCIWIUIIHM JI PO3BUTKY CKJIAQJOBUX KOMIUIEKCHHX IpoekTiB. [Ipm HammcaHHI CTaTTi BHKOPHUCTAHO JIOCBI BHKJIATAaHHS
JUCIUILTIH «3arajbHi TEXHOJOTI] XapuOBUX BUPOOHUIITB» Ta «Xapuosa XiMis» B HamioHanbHOMY TEXHIYHOMY YHIBEpCHTETI
«XapKiBCHKUH MOJIITEXHIYHIN IHCTUTYT» Ha Kadepi iIHTerpOBaHNX TEXHOJIOTIH, mpomnecis i anapariB y 2002-2022 pp. KommrekcHi
CHCTEMH BH3HAUCHHS CKJIAJOBUX IWUCIUIUIIHMA 3YMOBMJIM KOMIIETCHTHOCTI Ta SIKICTh MaTepialy, a MUTaHHS, IO PO3TIISNAIOThCS
NPOITYIIeHI Yepe3 MPU3My BIIACHOTO TBOPYOTO CHPUHHSATTS, IO poOMTh MaTepian ocoOnuBO IiHHMM. Po3pobku mpoBeneHi 3
3aCTOCYBaHHSM Cy4aCHHUX BHCOKOE()EKTHBHHMX HayKOBO-OOIDYHTOBAHMX IPOLIECIB Ta anapariB Xap4oBUX BUPOOHULTB, HAIIPUKIIA,
Bifl pi3HOBUIIB aHamizy kinacudikauii-inenTudikamii, 3aranpHUX IMOHATH Ta BHUMOI JO PI3HOBHIIB CYYaCHHUX TEXHOJOTIH
XapuyyBaHHs /10 BUOOpY aJrOPHTMIB PO3PAaXyHKIB Ha Pi3HHMX CTaisx BHPOOHMITBA Ta 3acTocyBaHHs. IIpencraBieHi NpHUKIaan i
JesdKi OCOONHMBOCTI MOJMUIMBHX pIIICHb HABUaHHS, SKI 3aCHOBaHI Ha EKCIEPUMEHTAIBHHX JAHUX pO3POOKH MeXaHi3MiB
ineHTHdiKamii-kacupikanii cydacHUX TEXHOJOTIH Xap4yBaHHS, IPOIECIB Ta amapariB, X HAyKOBOTO OOIPYHTYBaHHS y BHTIIII

00'€KTIB IHTEJICKTYaJIbHOI BIACHOCTI.

KnrouoBi cioBa: cydacHi TexHoJIOTi] XapdyyBaHHsS, KOMIUIEKCHI BHPOOHMIITBA Ta OOJaJHAHHS, HAyKOBO OOIPYHTOBaHi
METO/IM HaBYaHHS CTY/ICHTIB, BU3HAUECHHS MOJEJICH IPOrpaMyBaHHS.

Beryn. ITouaTkoBUM

KOMIIJICKCHOT'O

eTanom pO3poOKH
IHHOBALIHHOTO  HAaBYaHHI  MOXKHaA
O3HAYUTH CKJIAQIOBI BHUKIAJaHHA JUCHUIUTIH, SKi
YTBOPIOIOTh ~ LMKJI 3  BIANMOBIAHUX  HANPSMKIB
(hopMyBaHHSI y CTYACHTIB CHCTEMHU 3HaHb HEOOXiIHUX
JUIE  BUPOOHMYO-TEXHOJIOTIYHOI Ta  JOCIIIHUIBKOL
JUSUTBHOCTI 3 PO3pOOJICHHS Ta BIPOBAKCHHS CYYaCHUX
TEXHOJIOTIM XapyyBaHHSI y 3aKiIagaX pPeCcTOPaHHOTO
rocriogapcTBa. CydacHi TEXHOJIOTIi XapuyBaHHS SIK
JUCHHUIUTIHY KOMIUICKCY CHCTEMH HaBUYaHHS MOXHA
KIacuQikyBaTH-1IeHTH(DIKYBATH K TEHACHIN PO3BUTKY
HOBITHIX  TEXHOJIOTi  MPOAYKIi  PECTOPAHHOTO
roCroiapcTBa, albTEPHATUBHUX  BHIIB  CHPOBHHH,
HOBAIIil Y HaTaHHI PECTOPAHHUX TIOCIYT Ta iH.

CkimazoBi HaBYaHHSI MOXHA BH3HAUATH 32
MpUKIaJaMy:  ACTAIbHUM  pO3MIISA  MOXIJIMBOCTEH
HAyKOBOTO  OOIPYHTYBaHHS  JIUCLMILIIHM;  aHAaJ3,
3arajibHa XapaKTEPHCTUKA W OCOOJIUBOCTI CHPOBHHH,
HariB(paOpHKaTiB Ta IPOIYKTIB; BUOIp METOJIIB aHATI3Y 3
BUpIIICHHS  PI3HOBHZIB  3aBJaHb 3a  JOINOMOTOIO
IHHOBAaI[IMHUX METOMIB Ta MpPOrpaM JOCIIIKCHHS;
knacudikamis-izenTudikamiss X  ocoOAMBOCTEH Y
Cy4acCHHMX TEXHOJIOTISIX Xap4yBaHHs, BUBYCHHS MPUIUH
BUHUKHEHHS BUTOTOBJICHHS HESIKICHOT MMPOIYKITiil Ta iH.

HeoOXiIHOI0 CKIIaJOBOIO HAaBYaHHSA € BU3HAYECHHS
MPUHIIMITB €HEPro- Ta Pecypco30epexeHHs, MOpsSa 3
MTOKPAIEHHSIM SIKOCTI MIPOIYKTIB XapyyBaHHSI,
HaAINPHUKJIA, 32 JOMIOMOTOI0 3aCTOCYBaHHS iHHOBAIIHHOTO
TEXHOJIOTIYHOTO OOJIAJHAHHS Ta CYYaCHUX TCXHOJIOTIH
XapuyBaHHs, METOJIB 1HHOBALiiHOI TracTpoHOMIi, HIO
CIpUsIE KOMIIECTCHTHICHOTO PO3BUTKY HABUYOK CTYJICHTIB
NIOA0 PO3pOOJNSTHHA Ta  peaii3amii  iHHOBAIIMHUX
NPOEKTIB sIKi CHPsIMOBaHI Ha (POpMyBaHHS, CTBOPEHHS i
OTIFICY CHCTEM PIi3HOTO PiBHSI CKJIAIHOCTI TUCIUTUTIHA Ta
TEXHOJIOTiH XapuayBaHHSI.

Jucrumutina  «CydacHi  TEXHOJOTIT  XapdyBaHHSI»
BXOJIUTh JI0 LUKy HOPMATUBHHUX JUCLHUIUIIH 1 3aiimMae
BaXJIMBE MICII€ B IIArOTOBII  CIEMIaCTIB  3a
crierianbhicTio 241 ToTenpHO-pecTOpaHHa  CripaBa.
OcsitHbo-npodeciiina nporpama (OIIT) opienroBaHa Ha

MiArOTOBKY (axiBIliB, SKi MAalOTh BOJOMITH Cy4aCHUMH
3HaHHSAMH, METOJaMH Ta 3ac00aMu JUIS aHAIi3y, CHHTE3Y
i 3midcHeHHS eQEeKTHBHOI CepBICHOI W BHPOOHUYO-
TEXHOJIOTIYHOT [ISITBHOCTI CYO’€KTiB TOTEIBHOTO Ta
pecTopaHHoro 0i3HECY.

TeopernyHa YacTWHA KypCIiB BKJIIOYAE MaTepia
PO OCHOBHI Meronojorii, 3acodum # CTpyKTypy
nopiBHsUIbHOTO  aHamizy.  [lopsag 3 OCHOBHHM
TEOPETHYHUM MaTepiajoM y KOXKHUH 3 KypcCiB BKIIOYCHI
OJIOKM TIPHMKJIAJIB aHAII3y MPAKTUYHUX PO3PaxyHKIB 3a
CKCIIEPUMEHTAILHUMHU  JTOCHII/DKCHHSAMH ~ PI3HOBHIIB
CydacHUX TEXHOJIOTiH Tamyseit cdepu oOCITyroByBaHHS,
SIKI  pealbHO  BHKOPUCTOBYIOTH Yy  BUPOOHMIITBAX
Xap4YOBUX HiANIPUEMCTB Ta PECTOPAHHUX 3aKIagax.

Iini Ta 3aga4i HaBYaHHA. 3 METOI MiArOTOBKH
crieriamicTiB BUIO1 KBai(ikalii 3 xap4oBoi Ta XiMi4HOT
MPOMUCIIOBOCTI BHKJIaZadyaMy Ka(enpu BHIAHO MOHAJ
15 nmigpyyHMKiB ~Ta ~ HaBYAIBHUX  ITOCIOHHMKIB.
[Minpyunuku orpumamu Haropoan MOH Vkpainm Tta
HAH Bumoi ocBitu.

VY po3pobnenux Bunanusx [1—7] Boepiie B Ykpaini
3alpPONOHOBAHO CYMICHE pO3TJISIaHHS TEOPETHYHUX
MMUTaHb 3 KypCy, Ha MiJACTaBi SKUX CTYACHTAMH MOXXYTb
OyTH BHUKOHAaHI NMPaKTHYHi, JaOOpaTOpHI Ta CaMOCTiiHI
3aBHaHHSA:  po3poOieHi  OaraToBapiaHTHI  TECTOBI
3aBIaHHS Ta PO3PaxXyHKOBI 3aBIaHHA 1 3a7a4i 3 OCHOBHUX
TeM KypcCy; IHIWBiTyalbHi Ta KOHTPOJIbHI 3aBIaHHS JJIS
CaMOCTIHHOT poboTH. 3acBOEHHS CTyJIEHTaMHU
HABYAJIBHOTO MaTepially MOB’si3aHE 3 MiATOTOBKOIO Ta
BUJIAaHHSM PI3HOBUAAMHM MaTepialiB IHTEJEKTYaJIbHOT
BIacHocTi [8— 15].

Ilimi 1 3amayi HaBYaHHA SIK OCHOBHI 3acaau
CHCTEMHOI'0 aHaJli3y BM3HA4Y€HI Ha OCHOBI Kiacudikamii-
ineHTHdikaIii OCHOBHHX CKJIAJOBHUX CyJaCHUX METOJIB
XapuyBaHHS, HATIPUKIIA:

1) HaykoBe OOTPYHTYBAaHHS Ta METOIU PeCcypco- i
€Hepro30epiraloynx XapuoBHX BUPOOHHMIITB,

2) iepapxidHa CTPYKTypa TEXHOJIOTii Cy9acHOTO

© Byxkano C.I., 2022
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XapuyBaHHS BIANOBITHO /IO PO3poOJIEHOI HOPMaTBHO-
texHiuHOI nokymenrauii (HT/T);

3) B3aEMOBIUIMB Ta B3aEMO3B’S30K PI3HOBUIIB
CKIIQZIOBHX TIPOIIECIB 1 amapaTiB Cy4acHHUX TEXHOJIOTil
Xap4yyBaHHS Ta 1HIII.

3a3Bpuaii Taki IHHOBAIUMHI METOOM HAaBYAHHSI
3aBepIIyIOThCS  TyOmikamiero  cratri abo  Te3
MDKHapOAHOT KOH(pEPEHIIi ISl KOKHOTO CTYACHTA, IO
morpeOye  BH3HAUCHHS CKJIQJOBHX HAaBYAaHHI 3a
mucumrinoro  CydacHi  TEXHOJOrii  XapuyBaHHS,
Hanpukian Juist rpyn BEM-1321a,6:

[epenik 3amiaHOBaHUX pe3yJbTaTiB HaBYAHHS 3
JUCLMILIIHK,  CHIBBIIHECEHHMX 13  3allJIaHOBAHUMH
pe3yibTaTaMi OCBOEHHS OCBITHBOI IMPOrpaMU MOXKHA
BU3HAYHTH SIK:

1. Mera Ta Mmicme AWCHUIUTIHK 3a Tpodinem y
CTPYKTYpi OCBiTHBO-TIpOdeciitroi mporpamu OIIII.

2. 3wmict pobouoi mporpamu BiamosigHo g0 OIIIT
(oOcsT MMCHMILIIHU, TUTM Ta BHIW HABYAJIHHUX 3aHSTH,

HaBYAJIHHO-METOMUYHE  3a0€3MEUeHHA  CaMOCTIHHOI
poOOTH CTYJICHTIB Ta iH.).
3. Xapakrepuctuka Ta  i€papxis  OLIHOYHHX

3ac00iB 3 JUCHMIUIIHM — TMCpPeTiK KOMICTCHIIN 13
3a3HAUCHHSM €TariB iX (JOPMyBaHHs y ITPOILIECI OCBOEHHS
OCBITHBOT ITPOTPaAMHU.

4. Posmonin iepapxii 3micty OIIIl 3a rpynamun
KOMITOHEHTIB Ta ITUKJIAMH TTiATOTOBKH.

5. Knacudikamig-izeHTudikaris, onuc mMoKa3HUKIB
Ta KPUTEPIiB OIIHIOBAHHS KOMITETEHITIH Ha Pi3HUX

eramnax ix popMyBaHHs1, OIMC [IKAJIH OLIHIOBAHHSI.

6. TumoBi KOHTPOJIbHI  3aBIaHHS, HEOOXIiTHI
OIIHKK 3HaHb, YMiHb, HABUYOK Ta JIOCBINY HisUIBHOCTI,
10 XapaKTepU3yIOTh eTany (OPMyBaHHSI KOMIICTCHIIH Y
TIPOIIECi OCBOEHHS OCBITHBROI MPOTPAMH.

7. Metoguuyni  MaTepianm, SAKi  BH3HAYAIOTh
MPOLEAYPH OIIIHIOBAaHHS 3HaHb, YMiHb, HABHYOK Ta
JIOCBiy  JISUTBHOCTI BUKJIQJAdiB 1 CTYIEHTIB, IO
XapaKTepu3yloTh eTanmd (GOpPMyBaHHI KOMIICTCHIINH Y
npoLecax HaBYaHHSI.

8. Kiacudikanis-inenTudikaris HaBYaJILHO-
METOJMYHOTO  Ta  iHpoOpMaliiHOro  3abe3neyeHHs
JIUCLIUILIIHU.

9. Ilepenmik OCHOBHOI Ta JOJATKOBOI HABYAIBHOI

JitepaTypu, HEOOXiJHOI MJIsi OCBOEHHS PI3HOBHIIB
HAaBAHTAXKCHHSI TUCIUILTIHH.

10. ITepemnix pecypciB iH(popMaIIiiHO-
TEIeKOMYHIKaIliitHO1 Mepexi «IHTEpHET» Ta

MPOrPaMHOTO 3abe3mneueHHs, HeOOXiaHI UIT OCBOEHHS
JUCIIUITIIHHA.

IHocTanoBka mpo0iaemMu y 3arajbHOMY BHIJISII
Ta NPUKJIAAU 00’ €KTiB BUBYEHHSI TUCIUILTiHM.

inp HaBYaHHS, BUAMOTH JI0 3HaHb CTY/ICHTIB MalOTh
iHHOBalLliiHE PO3BMHEHHS y BCIX CeMecTpax peaizarmil
KOMIUIEKCHOI'O ~ IUIAHYy 332  OCHOBHHMH  TEMaMH
BUKJIaNaHHs aucimiuiiam (tadn. 1, 2, puc. 1). 3a3Buyaii
JIOCITITHUKY PO3PI3HIIOTH KIACH(iKaIifo-11eHTH(IKAIIIO
3a HampsAMKaMH PO3BUTKY CYYacHHX TEXHOJOTIH
Xap4ayBaHHI XapUIOBUX HiAIPHEMCTB.

Tabmuus 1. Knacudikauig-izeHTugikaris JesiKuX CKIaJ0BUX AUCIUIUIIHU 32 OCHOBHUMH TemaMmH ii Buknaganus (byxkamno C.1.)

Ne |Ipuxiagu iepapxii ckinagosux aucuuinting CydacHi TEXHOJIOTIT XapuyBaHHS
1 [3arampHi BimoMocTi mpo: 00’€KTH BHBYCHHS Ta MpPEIMET IWCLUIUIIHM, LT HABYaHHS, BUMOTH JO 3HaHb CTY/CHTIB,
ICTOpHYHHI PO3BHTOK Cy4acHOI TEXHOJIOTii XapduyBaHHS sk Hayku Kiacudikamis-ineHTH(ikamis 3arajJbHUX MOJOKEHb
HAayKOBOT'O OOIPYHTYBAaHHS i BUMOT 10 CKJIaI0OBUX HABYAHHSL.
2 |BusHaueHHs, XapaKTepUCTUKa Ta Kiacudikanii-izentudikanii HyTpuiionorii sk HaykH, ii MeTa, OCHOBHI HOHATTS Teopii 1
KOHIICTILIi XapuyBaHHSI.
3 |CyvacHi acreKTH HYTPHLUIOJOTII LIOA0 XapuyBaHHs JIOJHHU: CTPYKTypa, MeTa, 3aBHaHHs, Kiacubikauis-iseHTudikauia
00’€KTiB BUBYCHHS Ta i€papxis CKNaA0BUX KYpCy Yy NPUKIIAJAx i 3ajaydax.
4 |CucremaTu3allis ramy3eil Ta OCHOBHHX BHIIB Xap4oBoi mpoxykiii. dyHkuii xapuyBaHHS, B3a€EMOJis OpraHi3My JIIOAWHU 3
HABKOJIMIIIHIM CEPEIOBHUIIEM.
5 |Knacugikanis-ineHTndikamis CKIagoBHX SKOCTI 1 0e3MeYHOCTi XapuyBaHHS HacelIeHHs. lepapXis CKIamOBHX COILIaIbHO-
CKOHOMIYHHUX IIepeayMOB CTBOPEHH B YKpaiHi iHIycTpil 3/0pOBOrO Xap4yBaHHsL.
6 |Knacugikanis-ineHTndikamis, XapakTepucTHKa Ta BH3HAUCHHS KJIACHYHOI Teopil xapuyBaHHS. lepapxis ckiazoBux Teopil
aJICKBaTHOT'O Xap4YyBaHH:L.
7 |Knacuodikauis-ineHtudikaris, XxapakTepucTUKa Ta BU3HAYCHHs KOHIICMMIi XapuyBaHHs. lepapxis CKIaZOBHX abTEPHATHBHOL
Teopil Ta KOHIICMII1 XapuyBaHHsI.
8 |Bm3nauenHs, kinacudikanis-ifeHTH(IKamis XapuoBUX OCHOBHHUX II€THYHMX M00aBOK. ['irieHiYHa perilaMeHTamisi XapuoBHX
J100aBOK IPOAYKTaX XxapuyBaHHs;. Mipa TOKCHYHOCTI PEYOBHH
9 |Knacugikanis-ineHTudikamnis Xap4oBUX PEUOBHHH — HYTPUIEBTHKH, IIPOOIOTUKH, MapadapMaleBTHKA — 0COOIMBOCTI Ta iX
XapaKTEePHCTUKH.
10 |OyHkIioHaIBbHI TPOAYKTH B CydacHii CTPyKTypi XapuyBaHHs. OCHOBHI rpynu (GYHKIIOHAIBHHX Xap4OBHX IPOIYKTIB.
ODYHKINOHAIBHI IPOAYKTH B CYYacHIN CTPYKTYpI Xap4yBaHHS.
11 |TTonstTTs (O’ FOXKH-KYXHi, ICTOPis BAHUKHEHHS Ta OCHOBHI TeHAEHI1, Kiacu(ikanis-ifeHTrpiKamis Ta XapaKTepUCTHKA.
TonsTTst MONEKYIApHOT KyXHI — KiIacu]ikaris-iteHTudikalis Ta XapaKTepUCTHKA.
12 |IIpuxnagy po3paxyHKiB KOMIOHEHTIB Cy9acHHX XapuOBHX TEXHOJIOTIH — Kiacudikaris-ineHTidikaris i xapakTeprucTHKa
MarepiaJbHUX OaJlaHCIB 33 CyXHMH PEYOBHHAMIL.
13 [Knacudikartisi-ineHtidikaiis, XapakTepUCTHKA, BU3HAYCHHS Ta MPU3HAYCHHS JIIKYBaJIbHO-MPO(ITAKTHYHOTO XapuyBaHHsI.
14 |TIpukaaau po3paxyHKiB KOMIIOHEHTIB CYJaCHHX Xap4YOBHX TEXHOJOTIH, Kiacudikaiis-ineHTudikallist penenryp.
15 |Kiacugikanisi-igeHTrH}iKanis OCHOBHIX NOKa3HUKIB CyJacHHX TEXHOJIOTiH XapuyBaHHs: BU3HAUCHHS Ta ITOJIOKCHHS
16 |Knacudikauis-inenTudikamis HayKOBUX IPHHIMIIIB Cy4YaCHUX TEXHOJIOTiH 30araueHHs MPOAYKTIB XapyyBaHHS Y
MPUKIAAAX 1 33]a9aX, iepapxisi CKIaIOBUX 3A0POBOTO XapUyBaHHS.
Bicnux Hayionanvnoeo Texniunoeo Yuisepcumemy «XI1l». Cepis: Innosayiiini
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Tabmuug 2. KoMriekcHuil ckiaag OCHOBHOI Ta J0JATKOBOI HAaBYaJIbLHOT niTepaTypu JUUIsL HAaBYaHHS CTy[LGHTiB 3a TeMaMu

aucuuiuting «CydacHi TeXHOJIOTIT XapuyBaHHs» (pod. Byxkano C.L.)

Ne
/11

Bun
H3

HaiimenyBaHHS TeM, pI3HOBH/IB HAaBaHTAXEHHS 1 IUTaHb aHAJi3y KOXHOTO BHUIY 3aHATh KOMIUIEKCY TEXHOJIOTl
XapuOBUX BUPOOHHIITB

1

JIK

Texuomnoriss Mojoka 1 PpI3HOBUIIB MONIOYHHX mponaykriB: rmaBu 17-19, 47-50 (CP); Texuosoris OpoanibHUX
BUPOOHUIITB, MUTHOI BOJM, BHHA, ETHIOBOTO CIHMPTY, LYKpY Ta Oe3ankorojbHHX HamoiB: riasu 29-34, 35, 38 (CP);
Byxkano C.I. 3arambHa TEXHOJIOTiSl Xap4yoBOi NPOMHUCIOBOCTI y TNpHKIagax i 3amadax [tekcr] / Byxkamo C.I.,
Tosaxusucekuii JI.JI., Kanycrenko I1.0. ta in. [Minpyunuk 3 rpudom MOH. Kuis «[{HJI»: 2011, 832 c.

JIK

Texnomnoriss puOu, pi3HOBHIIB PHOHMX Ta MOpempoxykTiB: rimaBu 1-8; CywacHi TexHoiyorii crabimizamii omiit mo0
okHCcHOTrO mncyBaHHs: riaBa 22-25 (CP); Byxkamo C.I. 3arampHa TEXHOJOTIS Xap4OBOI IPOMHUCIOBOCTI y NMPUKIAAAX i
3amadax (iHHOBamiiHI 3axoman) [Ttexct] / byxkamo C.I., ToBaxusucekuit JIJI., Binoyc O.B. Ta in. Iligpyunux 3 rpudom
MOH. KuiB «I1HJI»: 2016, 470 c.

JIK

OnruMizaiiiiHi 3a7a4i KOMIUICKCHUX {HHOBAIiHHMAX MPOEKTIB Ta METOAM MaTeMaTHYHOIO MOJEIIOBAaHHS B Mpoleci 1X
peanizauii: rmaBu 1-3 (CP); Byxkamo C.I. BaranpHa TexXHONOTIsl XapuoBOi NMPOMHUCIOBOCTI y NPHKIaAaX i 3amadax
(inHOBauiitHi 3axoan) [rekcr] migpyunnk. — K.: [THJL, 2014. — 456 c.

JIK

TexHooris BUTOTOBJICHHS MOMAJIHUX KOHIMTEPCHKHX BUPOOIB: masa 12; Byxkano C.I. 3araibHa TEXHOOINST XapyoBOi]
TIPOMHUCIIOBOCTI Y TIPHKITA/AX i 3a/1a9ax (MPHKIaIH Ta TecTH), 2-re Buyt,. jiort. Y. 2. [teker] [izp. 3 rprdpom MOH. K: «dTHJI»: 2018, 108 c.

JIK

KOMITIEKCHI CHCTEMH TEXHOJIOTi KPOXMATTFO: I1aBH 1-3; KoMIniekcHe JOCTiKeHHST BUTOTOBIICHHS Pi3HOBHJIIB MTACTHIIH

i 3edpipy: masa 6 (CP); Byxkano C.I. 3arasHa TeXHOOrsT XapyoBOi NPOMKCIOBOCTI y NPHKIIAJAX 1 3a/1a4ax (MPUKJIAM Ta TECTH 3
TEXHOJIOTii Kpoxmano), 2-re But. jio. Y. 2. Iinp. 3 rpudom MOH. K, «dTHJI»: 2019, 108 c.

JIK

Cucrtemu aHanizy IHHOBaliWHMX MPOLECIB KOMIUIEKCHOrO BHPOOHMITBA. TeXHOJIOTiS BHPOOHHIITBA
PI3HOBHIIB IIOA00BOYCBUX KOHCEPBIB: riasu 5, 12, 2-4, 13 (CP). Byxkano C.I. 3aranbHa TEXHOJOTIS Xap4oBOi

MIPOMUCIIOBOCTI Y NMPHKJIaAax i 3amadax (IPUKIagu Ta TECTH 3 TEXHOJIOTII IepepoOKH IIOZ00BOYEBOI CHPOBUHN), 2-Te
Bua. jgom. Y. 3. Tlinp. 3 rpudom. K: «[THJI»: 2022, 108 c.

JIK

Texnosoriss BupoOHUITBA MaioHe3y, JlOCHiUKEHHS BIACTUBOCTEH MaifOHe3y Ta BH3HAUCHHS HOTO XapaKTEPHUCTHK:
raBu S5, 6. Byxkano C.I. 3arajgpHa TeXHOJIOTisE XapyoBOi IIPOMHUCIOBOCTI y MpPUKIaAax i 3azadax (TECTOBI 3aBIaHH)
[Texct] miapyunuk. — K.: ITHJI, 2014. — 412 c.

JIK

OCHOBHI HOHSTTS SIKOCTi NPOXYKTY Ta 3arajlbHa XapaKTepUCTHKA TEXHOJOTIYHUX cucreM: riasa 54.8. Byxkamo C.I.
3arajgpHa TEXHOJIOTIS XapuoBOi NPOMHCIIOBOCTI y mpukiIafax i 3amadax [tekct]| / byxkano C.I., ToBaxusucekuit JLJI.,
Kanycrenko I1.0. Ta in. [ligpyunuk 3 rpudom MOH. Kuis «[{THJI»: 2011, 832 c.

Yepesko, O. 1. Metoau KOHTpOMIO SKOCTI Xap4oBoi mpoxykuii: HaBu. moci6. / O.1. Uepesko, JI.M. Kpaitniok, JI.O.
Kacinosa, JI.P. lumurpieuy; 3a pen. J.M. Kpaitniok. Cymu : YHiBepcurerchka kuura, 2018. 512 c.

3

Knacudikaniss OCHOBHHX 3aKOHOMIpHOCTEH xap4yoBoi TexHosorii: rmaBa 54. Byxkamo C.I. 3aranpHa TeXHOJOTis
Xap4yoBOi POMHCIIOBOCTI y mpuKIianax i 3agadax [rekcr] / Byxkano C.I., ToBaxusucekuit JIJI., Kanycrenko I1.0. Ta in.
Minpyunuk 3 rpudpom MOH. Kuis «[IHJI»: 2011, 832 c. OcHoBu Ximii Ta METOAM aHai3y Xap4yoBOi HPOAYKLIl :
nigpy4ynuk / H.K. Yepno, O.0. Anrinina, O.B. Masnunka, C.I. Bikyne. Xepcon : Ongi-moc, 2019. 360 c.

10

3

Meroau po3paxyHKiB KOHCEPBOBAaHOI MPOAYKIIil, PO3PAXyHKH BUXOAY KOHCEPBOBAHOI MPOAYKLil 3 pPi3HOMaHITHOL
cupoBuHu: rnaBu 13, 14, Opnosa €.1., Jlemenko B.O., Byxkxamo C.I. Ilpuxmagm Ta 3amadi 0 Kypcy «3araibHa
TEXHOJIOTisSI Xap4OBHUX BHPOOHHUITBY (HaBd.-MeT. mocibHuk), Xapkis: HTY «XTIII», 2001. 140 c.

11

3

JocnipkeHHs 1 aHali3 BIUIMBY PEXHMMIB BUTOTOBJICHHS TiCTa Ta HOro CKJIAJOBHX HAa PEOJIOTIYHI BIACTHBOCTI: riiaBa 8
Byxkano C.I. 3aranpHa TEXHOJIOTiS Xap4oBOi MPOMHUCIOBOCTI y TPHKIagax i 3agadax (TEcTOBi 3aBOaHHs) [TEKCT]
nigpyynuk. — K.: ITHJI, 2014. — 412 c. Byxkano C.I., 3emensko M.JI. JlocmikeHHsT BIUIMBY OESKAX TEXHOJOTIYHUX
napaMeTpiB Ha PEOJIOTIUHI XapaKTePUCTUKH PI3HOBHUIIB Imokosaguux ruasypeit. Bicauk HTY «XII». — X.: HTY
«XII». 2021. — Ne 1 (1361). — c. 62-70.

12

3

TexHouorist XJM0ONEKapCHKUX MPEeCcOBaHMX NPiLXKIKIB. TexHomoris xmiba i1 xmiboOynoynux BupoOiB. PospaxyHok
JOTIIOMDKHOI CHPOBHHH Ha 3aMic Ticta. Po3paXyHOK B3aeMO3aMiHHOI CHPOBHHH. PO3paxyHKH TeMIepaTypu i BHTpar
BoAM Ha 3amic Ticra: rasu 4, 5, 10—12. Byxkano C.I. TexHOJOTisSi OCHOBHHX Xap4OBHX BHPOOHHMLTB Yy HpHKIagax i
3amgayax (HaBy. mociOHuK). Xapkis: HTY «XIII», 2003. 184 c.

13

3

Texrororist Mopo3¥Ba: 171aBa 48. byxkano C.I. 3aranbHa TEXHONOTisST XapuoBO1 MPOMKCIIOBOCTI Y MIPHKIAIAX 1 3a1adax [Tekcet] / Byxkano
C.I, Toaxusirepkuit JLJI., Karrycrenko IT.O. a in. Tlinpyunmk 3 rppuom MOH. Kuis «ILTHJI»: 2011, 832 c.

JCTY 47332007 «Mopo3uBo MOJIOUHE, BepHikoe, IwoMOip. 3arambi Texmiuni ymosm». JICTY 4735:2007 «Mopo3uso 3
KOMOIHOBaHNM CKJIAJIOM CHPOBHHHL. 3aranbHi TexHiuHi yMoBm». JICTY 4734:2007 «Mopo3HBO IIIONOBO-SITI/IHE, apOMATIYHE, IIEpOCT,
711, 3araybHi TEXHIYHI YMOBID)..

14

3

TexHoorist GpOAMIBHUX BUPOOHULTB, TUTHOT BOAX, BUHA, €TUIIOBOTO CIIUPTY, LIYKPY Ta 0€3aJIKOTOJIBHUX HAIOIB: IIaBH
29-34, 35, 38 (CP); byxkano C.I. 3arajgpHa TEXHOJOTISl Xap4OBOi MPOMHUCIOBOCTI y MPHUKIAAax i 3amadax [Tekcr] /
Byxkano C.I., Toaxusucekuit JI.JI., Kanycrenko I1.O. Tta in. IMinpy4unuk 3 rpudom MOH. Kuis «I{THJI»: 2011, 832 c.
Caiit nepxxcraty Ykpainu [Enexkrponnuii pecypc]. Pexum noctymy: http://www.ukrstat.gov.ua

HamionamsHa  TypucTHYHA — opraHizamis  YKpaiHH. [Enextponnuii  pecypc]. — Pexum  pocrymy
http://www.ntoukraine.org/nsts_analytics_ua.html

15

3

MarepiabHi po3paxyHKH y MorouHiid mpomuciioBocti: aBa 20. Byxkano C.I. 3aransha TeXHONOTIS XapdoBOI IPOMHCIIOBOCTI Y
nipyKIIanax i 3amadax [Teker] / Byxkano C.1, Tosaxmsmcrkuit JLJI., Karycrerko I1.0. Ta in. IMinpyarmk 3 rpudom MOH. Kuis «[ JHJD»:
2011, 832 c. Texrosorist MoouHuX mpoykTiB : mapyarrk / I.€. [omintyk, O.B. I'pek, T.A. Cropuerko tain. K.: HYXT, 2013.502 c.

16

3

Pospaxyrkn BupoOHHUKX perientyp: miaBa 10; Byxkano C.I. 3aranpHa TeXHOMOTIsSE XapyoBOi MPOMKICIIOBOCTI Y TIPHKIIAIAX 1 3a/1auax
(inHoBariiHi 3axomm) [texcr] miapyannk. — K.: ITHJL, 2014. — 456 c. binoyc O.B., lemunos M., Byxkano C.I. Po3po6ka KoMILieKcHOro
AHTHOKCUJIAHTY 13 €KCTPAKTIB JIMCTS IOpixy Boiockkoro Ta kanenayiu // Eastern-European joumal of enterprise technologies — PC
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VY HHHIOIHIX CKJIaJHUX Ta HEOJHO3HAYHHX YMOBaX
OHJIaHH HaBYaHHS CTYJCHTIB HaOyBa€ BEIHKOTO
3HaueHHs (opMyBaHHA Yy MaWOyTHIX MpaIiBHUKIB
rOTEJIbHO-PECTOPAHHOTO TOCMOJAPCTBA TEXHOJIOTTYHOT
IPaMOTHOCTI y BHPOOHHWIITBI CydacHOi MPOIYKIli Ta
MOCIYT, TTHOOKUX KOMIIETCHIIIH y cdepi cepBicy.

Ie Taxoxx po3poOJCHHS i HaJAaHHS Pi3HOMAaHITHUX
MOCIIYT 3 YpaxyBaHHIM HasiBHOCTI O0MOBHX Jii Ta BIHH,
sIKI BUMararoTh HOSBM HOBHX CIemiaiizauiii mpogeciii y
rOTEIbHO-PECTOPAaHHOMY rOCIIO/IapCTBI, HAaBITb,
HalpHKiIal 3 BHPOOHHMITBA PI3HOBUAIB KOHLEHTPATIB
LIBUAKOT'O MIPUTOTYBAHHS IPOAYKIIi. Y 3B'3KY 3 LIUM,
HaBYAJbHUMH IUIAHAMH  CIemiadbHOCTI  «l oTenpHO-
pecTopaHHa rocroAapCTBO» ISl YCIIIIHOTO ONaHyBaHHS

MalOyTHRO1  mpodecii  mepenbadeHo  TUCIUTUTIHY
«CyyacHi TexXHOJIOTii Xap4yyBaHHsS», BHUBYCHHS SKOI
00yMOBITIOE PO3yMiHHS BKJIMBOI npoOieMu

3aJI0BOJIGHHS MOTpe0 HaceleHHA Yy paliOHAILHOMY
XapuyBaHHI, SIKE CIPHSE NIATPUMAHHIO (YHKIIOHYBaHHS
BCIX OpraHiB 1 CHCTEM OpraHi3My JIIOAWHH,
3a0e3MeUeHHIO 3[J0pPOB's 1 Mpane31aTHOCTI € OCHOBHUM
HampsiMOM ~ PO3BUTKY  IMBUII30BaHOrO pUHKY. 3a
JIOTIOMOTOI0 Cy4aCHUX iHHOBAITIHHUX TEXHOJIOTIH CTaJo
MOXIIMBHM TIOTIEPE/KYBATH 3aXBOPIOBAHHS 3 TOYKH
30py, HampWKJIal, CTBOPIOBAHHS  iHJWBiIyaJbHHX
poiTaKTHIHUX TPOTpaM XapIyBaHH;I.

PesynbTaroM BUBYEHHS MPO(ECciiHO CIPSMOBAHOI
JNUCIUILTIHA, € (GOpMyBaHHS TPOodeciHHUX KOMITETEHITIH
II0/I0 BHPILIEHHS KOHKPETHUX BHPOOHMWYMX 3aBIaHb
KOpEeryBaHHS  CTPYKTypH  Xap4yBaHHS  HaceJCHHS
IUIAXOM CTBOPCHHS 1 BIPOBA/KCHHS 1HHOBALIHHUX
TEXHOJIOTIH Oe3nevHnx Xap40oBUX MIPOJTYKTIiB
(YHKIIOHAJBHOTO NPU3HAYEHHS 3 BHMKOPHCTaHHAM
HaTypaJibHOT CHPOBUHH ITiABUIIEHOI MTOXXMBHOI LIHHOCTI,
MIETHIHUX 100aBOK Ta creniaIbHuX
pecypco3bepirarounx MeTOdiB  O0OpOOKH  CHPOBHHH,
HANpPHKJIA, KPIOTEHHUX, EKCTPY3IHHHUX, MOJIEKYIISIPHUX,
KpeaTUBHUX 1 ()'F0KH-TEXHOJIOT1H.

Y wmomynsx «CydacHi TEXHOJOTIT Xap4yyBaHHS»
CTY[ICHTH  BHMBYAIOTh CYYacCHMH CTaH  PO3BUTKY
HYTpHIioJIorii, KOHIENil XapuyBaHHs, Kiacudikauio i
XapaKTEePUCTUKY CY4YaCHHX 1 JI€ETHYHUX 100aBOK,

HAyKOBO-TIPAKTHUYHI 1 METOJOJOTIYHI MMiIXOJU MO0
KOHCTPYIOBaHHSI Xap4YOBHX MPOAYKTIB (YHKIIOHAIEHOTO
MPHU3HAYEHHS, TIOHATTA KOMIUIEKCHOTO ITOKa3HUKA SKOCTI
Ta METOJMKY HOTO BU3HAYCHHsI, IHHOBAIlIMHI TEXHOJOTI1
Ta SKICTh XapyoOBUX NPOAYKTIB (HYHKIIOHAIEHOTO
NPU3HAYCHHS Ta METOOJIOTII0 PO3POOIIEHHS Xap4OBHX
parioHis.

Busnauennst noustrs Hyrpuuionorist sik Hayku, ii
MeTa, 00’€KTH BHBYCHHS, OCHOBHI IOHATTS — OAMH 3
HATPSIMKIB HAYKH PO XapuyBaHHS JIFOIUHY i TBapuH. Lle
IHTETpaTUBHA HayKa, SIKa BUBYAE MOXKUBHI PEYOBHUHH Ta
IHITI  KOMIIOHEHTH, IO MICTATBCS Y TPOJOBOIBYIHN
CUpPOBHMHI Ta TIPOMYKTaxX XapdyBaHHA, IX Jif0 1
B32EMOJIIIO, POJIb Y TMIATPUMII 310pOB’S a00 BUHUKHEHHI
3aXBOPIOBAaHb,  NPOIECH  CIOKUBAHHA  IPOIYKTIB
XapudyBaHHsI, JOCTIKYE MOTHBH BUOOPY 1K1 JFOAMHOIO i
BILJIMB IIbOTO BHOOPY HA ii 30pOB’s.

[lo BigHOIICHHIO A0 JIIOAWHU OCHOBHE 3aBIaHHS
Hytpumionorii  Mae  ckmagoBi 3 3a0e3MEUYCHHS
palliOHAILHOTO XapuyyBaHHsS, 3JaTHOTO BIUIMBAaTH Ha
peryJsinio OOMIHHUX ITPOLIECIB 1 HOPMaI3yBaTh QYHKLIi
OKpeMux opraHiB 1 cucrem (muB. Pamnionanbhe
xapuyBaHusi). O0’ektrom H. € mkepena HagxoIKEHHS
MOXUBHUX pedoBUH Ta BAP: mpomoBonbua cupoBuHA
JUIE BHPOOHMIITBA XapUOBHX MPOAYKTIB 3 MPHPOTHUM
CKJIQJIOM HYTPIEHTIB, HATYypaIbHI MPOIYKTH 13 3MiHEHUM
XIMIYHAM ~ CKJIaJIOM, HYTPHIIEBTHKH, €yOlOTHKH i
napadapManeBTUKHA, HEOOXiTHI s KOpeKIii CTaHy Ta
¢GyHKIIH opraHi3aMy 370pOBOI, XBOpOi JIIOAMHHU abo
JIFOJIMHYU Y CTaHi NepeIXBOPOOH.

Hyrpunionoris Bupillye Taki OCHOBHI 3aBIaHHS:
iHTerpamiss 3 IHIIMMH HayKaMd [pO XapdyBaHHS;
3’sICyBaHHs pOJIi HyTPIi€HTIB Ta eyOiOTHKIB y 3ano0iraHHi

3aXBOPIOBAHHAM;  JIKBijamis  JedimuTy  >KUTTEBO
BOXJIMBUX PEYOBHH 32 JOMOMOIOK PpallioHaIbHOIO
XapuyBaHHS, IHIUBITyami3alis XapyyBaHHS,
33JI0BOJICHHSI  MOTped  opraHizMy, fAKi  3MiHEHO
XBOpOOaMH; TTi IBUATIICHHSI HecTerugiTHOT
PE3UCTEHTHOCTI OopraHizmy; JIETOKCHKAITIS

(3HEIIKOMKEHHS Ta BUBEJECHHA OTPYMHUX PEUYOBUH);
YJIOCKOHAJICHHS METO/IB JOCJIKEHHS 1 cTaHaapTh3anii
HYTpI€HTIB, HyTpULEBTHKIB Ta [1®D; TokcHKOIOTIUHI,
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NEPEAKIIHIYHI Ta KITIHIYHI JOCIIKCHHS, CKEpPOBaHI Ha
NOMIMOJICHE BU3HAYCHHS O10XIMIYHMX Ta KIITHHHUX
e(ekTiB y OIONOriYHUX cuUcTeMax Ta (Di3ioJIoriyHmiA
BIUTUB JiETHYHUX Ta iHIMHUX BAJ] mpomykTiB XapuyBaHHS
Ha OKATTEBUHA IMKJ, BHUSBICHHS TO3UTHBHHUX Ta
HETaTUBHHUX acCIeKTIB X 3aCTOCYBAaHHS; BHBYCHHS
XapyoBOi MOBEMIHKH Ta 3B 30K 3 TICHXIYHHM 3JI0POB’SIM
(ameTuT, TOYYTTS HACWYEHHS, KOTHITUBHI (QYHKIII,
HACTPid 1 JKUTTECTIMKICTh; 3IATHICTh CHPABJIATHCSA 31
cTpecoM ToIo). HeoOXigHOI CKIIAIOBOK BHUBYCHHS
JUCLMILTIHM € BHM3HAuUCHHs iepapxii cucremaTh3awii
OCHOBHHX BHWJ[IB XapyoBOi NPONYKIIi 3 ypaxyBaHHSIM
¢yHKIIT XapuyBaHHs, B3a€MOAIl OpraHisMy JIIOAWHH 3
HABKOJIUIIHIM CEPEIOBHIICM Ta iH.

JocnimaukamMu ~ 3almpoNOHOBaHA  y3arajibHCHa
CHUCTeMAaTH3allis OCHOBHUX BHJIIB XapuOBUX MPOIYKTIB 32
iX mpU3HAYEHHM, sIKa BKITto4dae 4 rpynu i 18 Buis.

Jlo mepiioi Tpynu BiTHOCATH MPOIYKII0O MAacOBOTO
criokuBanHs. JIpyra rpymna BKIIIOYA€E MPOJAYKTH AUTIYOTO
XapdyBaHHs 1 po3momiisie ix 3a BikoM. Tpers rpyma

o0'eqHye  TPOAYKTH  JIETHYHOTO 1  JIKyBaJbHO-
npodinakTuuHOro mpu3HadeHHs. YerBepra rpymna
Hpe/CTaBICHA MPOJyKTaMH XapuyBaHHS ISt

cremiajJbHUX Tpyn HaceneHHs. CHUCTeMa Xap4yyBaHHS —
¢ HAI3BUYAWHO CKIAJHUN KOMIUICKC, SKHA MiCTHTh
BCJIMKY KUIbKICTh KOMIIOHCHTIB, 3JaTHUX MPOSBISATH
PI3HOMaHITHHH 1 AyXe CyTTEBUH BIUUB ((i3i07I0TUHMIN)
Ha OpPTaHi3M.

Takox 1¢ cy4acHa TeXHOJoris iH(opMariitHa:
TEXHOJIOTIYHHHA TpoIec — 3amada Ta 00 €KT pO3pOOKH,
pe3ynbraToM siKkoi € iHdopmamiiiHa Monens. Monaenb
o0'exta, TmpeacTaBleHa y BHIVIANI iHpoOpMalii, ska
OMHKCY€ CYTTEBI U1 JAHOTO PO3MISAAY NapamMeTpu i
3MiHHI BeIMYMHU oO0'ekta. I[Hpopmaniiina Moxens
BUPOOY — CYKYIHICTb JaHUX 1 3aJIS)KHOCTI MIXK HUMH, L0
ONUCYIOTH pI3HI BIACTHBOCTI pealbHOro 00’€KTY,
HATPUKJIA], OONaJHAHHS, SKi I[KABJIATH PO3POOHHKA
MoOJIeNi 1 MOTEHIIHHOTO a00 peabHOrO KopUcTyBaya [3].

l'onoBHMM 3aBHaHHAM JUCIMILIIHU € (OpMyBaHHS
TEOPETUYHHX 3HAHb Yy (DaxiBIiB CyJacHHX BHPOOHHUIITB
TOTEJNFHO-PECTOPAHHOTO TOCIIOAapCTBA NP0  OCHOBHI
NPUHINNA Ta TPOIECH, IO HPOXOIATh y Pi3HOBHIAX
TEXHOJIOTiH XapdyBaHHSA. Y pe3ysibTaTi BHUBUYCHHS
HABYAIBHOT TUCIUIUIIHA CTYACHT IOBUHCH 3HATH:

® OCHOBHI TEXHOJIOTiYHI, HAYKOBI Ta ONTHMIi3alliiHi,
METOJIOJIOTIYHI, EKOJIOTIUHI Ta TEXHIKO-€KOHOMIYHi
TEpMIHH 1 TOHATTS;

® 3aKOHOMIPHOCTI TMPOIECIB, SIKi € CHUTBHUMH JUIS
BUPOOHMITBA IPOAYKLIi XapuyBaHHS, HPO LUIICHICTH

MporeciB, 10 3a0e3NedyloTh 3aBAaHi  BJIACTHBOCTI
MPOAYKTY;
® HayKOBO-TCOPCTHYHI OCHOBH Cy4JaCHUX

TEXHOJIOTIYHUX TIPOIECiB 1 CmocoOW iX TPaKTHIHOT
peaizarii;

® YMOBU TIPOBCJICHHS TEXHOJIOTIYHHUX OIEpaIliii;
BUMOTH CTaHAAPTiB JI0 SIKOCTI OCHOBHOI IIJILOBOI
MPOAYKIIIT;

® CUCTEMY pIi3HOBHUJIB METOJIB TEXHOJOTIYHOTO
KOHTPOIO BUPOOHHITB Ta iH.

Takum 4YMHOM, TPH 3aCTOCYBaHHI KOMIUIEKCHUX
HaBYAJILHUX 3aHATh BinOyBaeTbcs (opMyBaHHS 1
PO3BUTOK y CTYIEHTIB Npo(eciiHMX KOMIETEHMIH, 10
JO3BOJIAIOTH iM BHMKOHYBaTH PI3HOBHIM 3aBIaHb JUIA
KOHKPETHUX  TEXHOJIOTIYHHUX  TPOIECIB  Cy4acHOTO
Xap4yBaHHS, HAIPUKIIAJ:

1) 3Hatu, po3yMiTH 1 BMITH BUKOPHCTOBYBATH Ha
NPakKTHII  OCHOBHI  TIOJNIOXKEHHS  3aKOHOAABCTBA,
HaIllOHABHUX 1  MDKHapOJHUX  CTaHAApTIB, IO
PErIaMeHTYIOTh JisUIBHICTh CYO’€KTIB TOTEJIBHOTO Ta
pecTopaHHOro Oi3Hecy.

2) 3HaTH, PO3YMITH i BMITH BHKOPHUCTOBYBaTH Ha
npakTuli 0a30Bi MOHATTA 3 Teopii rorenbHOi Ta
pecTopaHHOI ~ cHpaBM, Oprasizamii  0OCIyroByBaHHS
CHOXKMBAUiB Ta IiSUILHOCTI CY0’ €KTIB PHHKY TOTEJBHHX
Ta PECTOPaHHUX IIOCIYT, @ TAKOXK CyMDKHHX HayK.

3) Po3yMiTH TpUHIUIHN, TPOLECH 1 TEXHOJOTIT
opraHizamii  poboTH  Cy0’€KTiB  TOTENBHOTO  Ta
pecTopaHHOTro Oi3HECY.

4) AmnamizyBaty, iHTEpIPETYBATH i MOAEIIOBATH Ha
OCHOBI ICHYIOYMX HAyKOBHMX KOHILEMNLIH CepBicHI,
BUPOOHMYI Ta OpraHizauiiiHI NpPOLECH TOTEJIBHOIO Ta
pecTopaHHOro Oi3Hecy.

5) BukonyBatu CaMOCTIHHO 3aBJIaHH,
po3B’si3yBaTH 3ajayi 1 MpoOIeMH, 3aCTOCOBYBAaTH iX B
pi3HMX mnpodeciiiHMX cHTyalisx Ta BIANOBIiZATH 3a
pE3yNbTaTH CBOET AiSUTBHOCTI.

6) ApryMeHTOBaHO BiICTOIOBATH CBOI MOIVIAAU Y
po3B’s3anHi npodeciiHuX 3aBoaHb MPHU OpraHizamii
e(eKTUBHUX  KOMYHIKamid 31  CIOKMBadaMu  Ta
cy0’€KTaMU rOTEIBLHOTO Ta PECTOPAHHOTO Oi3HECy.

7) Posymitu  BUMOrM 1O  JisIbHOCTI  3a
CIICIaTIbHICTIO, 3yMOBJICHI HEOOXITHICTIO 3a0e3NcUeHHS
CTaJIOr0 PO3BHUTKY YKpaiHW, ii 3MILHEHHS SK Cy4acHOI
PO3BHHEHOI  JEMOKpPATHYHOI, COIiajdbHOi, MPaBOBOI
nepxkaw [ 1-5].

V 3B's3Ky 3 TUM, 10 YKpaiHa Ha NaHUH MOMEHT
3a0e3Ie4yeHa BIACHUMH CHEPreTHYHUMH PEecypcaMH He
Oimpime Hik Ha 40 %, a cepemHs BapTICTh €HEprii Ha
MATOMUNA TIPOAYKT, SIKHA BHUIIYCKaBCS YKPAaiHCHKOIO
XapuoBOIO  Ta  XIMIYHOIO  INPOMHMCIOBICTIO  JO
3arapOHMIBKOT BiliHH, y 1,5 — 2 pa3u nepeBuiyBaia nen
MOKa3HUK JUI  IHIYCTpiaJIbHO PO3BHHEHHX KpaiH,
OibLIICT JII0YnX YKpaiHCBKUX HiPUEMCTB
HiIATaTh PEKOHCTPYKIIiT abo onruMizarii
oONMaJHaHHA, TIepHI 3a Bce, 3 TMOMBIMY pecypco- i
E€HEepro30epeKeHHS. IIpu OyIiBHUIITBI HOBHUX
MiIPUEMCTB TaK CcaMO HEOOXiZHO BHUKOPHUCTOBYBATH
cydacHi  pecypco- 1 eHeproszbepiraroui  METOIH
MPOEKTYBaHHS TEXHOJOTil Ta oOnamHaHHS PI3HOBUIIB
ramy3eil 00’ €KTiB.

Crpykrypa TEXHOJIOTIYHUX npoLeciB Ta
oOJaiHaHHS rary3ei CydyacHOT TeXHOJIOTIT XapuyBaHHs

NPOMHUCIIOBOCTI y 0araTtbOX BHUINAAKax Moxe OyTu
KiIacuQikoBaHa-iieHTU(IKOBaHA  SIK  TEXHOJIOTi4HA
cucrema. Crmig BpaxoByBaTHM HpPU  NPOCKTYBaHHS
oOnajHaHHs, IO TNPOTIKAHHA 0aratbOX IPOLECIB

CYIPOBOJKYETHCS XIMIYHMMH peakilisMH B armaparax,
10 3aCTOCOBYIOTHCS B CyJacHIM TEXHOJIOTI Xap4ayBaHHS,
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i MPOLIECH CYNPOBOIKYIOTECS IIEpeHOCOM (TIepenadero)
TEIUIOTH: TIPU €K30- 1 CHIOTEPMIYHHUX PEAKIIisIX.

Ipukaagm  po3podkM  TEeXHOJOTIYHHX  Ta
(pyHKUioOHAJBHUX CKJIATOBUX 00’ €KTIB XapuyBaHHsI.

Kiacnanai Teopii XapdyBaHHS AHTHYHA TeOpis
chopmyBanacst B 100y JaBHBOTPEIBKOTO MUCIUATENS
Apucrotens (384-322 1o H. €.) i IpoicHyBaJia 10 4aciB
JaBHROpUMChKoro jikaps ["amena (6mm3pko 150-200 mo
H. €.)- BimmoBigHo 1m0 mie€i Teopii, >KUBIEHHS BCIX
CTPYKTYp OpraHi3My BifiOYBa€ThCs 32 paxyHOK KpoOBi, IO
Oe3lepepBHO  YTBOPIOETBCA B TPaBHIA cHCTeMi 3
XapuoBUX PEUOBHMH y pe3yjbTaTi CKIAJHOTO HpOLECy
HEBIIOMOI TNPHUPOAM, MEBHOIO MIpOI0 MOJIOHOTO 10
OpOIiHHSL.

Teopist 30alaHCOBAaHOrO Xap4yyBaHHS BHHHUKIIA
moHax 200 pokiB TOMy i JOHeIaBHa Malia IepeBary B
nietoiorii. L[ Teopis BCTAaHOBIIOE HOPMU (i310JOTITHIX
nmoTped B eHeprii, O1JIkax, XKupax, BYIJIeBoAax, BiTaMiHax
1 MiHEpJIbHUX PEUOBUHAX IS PI3HUX TPYI HACEICHHS.
Krnacuura  Teopis ~ 30aJlaHCOBAaHOTO  XapdyBaHHSI
IPYHTYETBCA HA TAaKUX OCHOBHHX IOJIOXKCHHSX: DKa
CKJIQJIa€ThCSl 3 KOMIIOHEHTIB, pI3HHMX 3a (i3i0JOTiYHUM
3HAUEHHSM: HYTPI€HTIB, OAaCTHUX PEYOBHH (BiJ HUX Il
MOXXHA OYHCTUTH), IIKI[UIMBAX 1 TOKCHUYHHUX CHOJIYK;
HA/IXOJ/DKCHHS XapUYOBUX PEUYOBHH BiIOYBAETHCS MIISIXOM

PYWHYBaHHS Xap4yOBUX CTPYKTYp 1 BCMOKTYBaHHS
KOPUCHHMX PEYOBHH; YTHI3AIlis 1Ki 3HiHCHIOIOTHCS
caMuM OpraHizMoM; MeTadoIi3M oprasizmy
BH3HAYAETHCS  HEOOXITHUM  piBHEM  aMiHOKHCIIOT,

MOHOIIYKPiB, JKUPHHUX KHCIJIOT, BiTaMiHiB 1 MiHEpaJIbHHUX
coNeil; imeaTbHUM BBAXKAETHCS XapdyBaHHS, 3a SKOTO
HaJXOKEHHS XapyoBUX PEUYOBHMH  BIAMOBImaE  ix
ButparaM. Ha  ocHoBi  Teopii  30asaHcoBaHOTO
XapuyBaHHs1 OyJI0 pO3pOoOJICHO pi3HI XapuoBi pauioHH
JUIl BCIX TpyNn HAaceJICHHsS 3 ypaxyBaHHAM (izumyHMX
HABAHTAXXCHb, KIIMATHUYHUX Ta IHIIMX YMOB; CTBOPEHO
HOBI XapyoBl TEXHOJOTi{, BUSABJICHO paHIIIC HEBiIOMi
aMIHOKHCJIOTH, BITaMiHH, MIKPOCICMECHTH. Baromuii
JIOpOOOK Y PO3BHUTOK Teopii 30a71aHCOBAHOTO XapayBaHHS
BHecnn akageMik  A. [TokpoBchbkuit 1 #oro yuHi.
BiamosigHo 1o 11i€l Teopii, 3arayibHa KUTBKICTh Xap9OBUX
pedoBUH Mae OyTh He MeHmoro 3a 60, 3okpema 18
aMiHOKMCIIOT. 12 BiTamiHiB, 16 MiHepadbHHX PEYOBHH.
CriBBiTHOIICHHS MiX OIJKaMH, XXHPaMH 1 BYTJICBOJAMH
Mae cranoButH 1:1,3:4,6. 3riHO 3 TEOPIEIO aJEKBATHOTO
XapuyBaHHS XapYOBUH paIliOH MOBHHEH HE TUIBKU OyTH
30aJlaHCOBaHUM 1 ONTUMAaJIbHUAM, BIIIIOBIAATH XapakTepy
oOMiHy pedoBHMH, aje ¥ BpaxoByBaTH MeEXaHI3MHU
TpaBJICHHS, 10 BUPOOJCHI €BOJIOINi€0. BaximBoro i
CKIIQZIOBOI0 € Teopiss 30aJaHCOBAHOTO XapdyBaHHS.
Bimbmiicte  aBTOpiB  BUAUIAIOTH HACTYITHI  OCHOBHI
MIOJIOKCHHS aJIeKBAaTHOTO XapUyBaHHSA: HEOOXiTHUMH
KOMITOHEHTaMH 1Ki € He TUIbKH HYTpi€HTH, ane u
OamacTHi pEYOBHMHU (XapyoBi BOJIOKHA); HOpMAalbHE
XapuyBaHHS 320€3MeUyeThCs K TMOTOKOM HYTPIEHTIB i3
TPaBHOTO KaHaldy, TaK 1 KUIbKOMa CIPAMYBaHHSIMH
HYTPITHBHUX 1 PErYJISATOPHUX pPEYOBUH, IO MArOTh
KHUTTEBO BAXIMBE 3HAYCHHSA, Y MeTaOOMIYHOMY i
0COONMMBO  TPO(IYHOMY BiJHONICHHI ACHUMITIOHOYHIA
OpraHi3M pO3MISNAETHCS  SIK  HAJOpraHi3M; iCHYE

€HJIOEKOJIOT 15 Oprasismy, 110 YTBOPIOETHCS
MiKpodJIopoio Horo KMmok; OajlaHC XapyOBHX PEYOBHUH
JIOCSATAETHCSI BHACIIZIOK 3BIIBHCHHS HYTPIEHTIB 13 CTPY-
KTyp 1Xi OUISXOM (DEPMEHTATHBHOTO PO3MICTUICHHS i
MakpOMOJIEKYJd 32  paxyHOK MOPOXXHHHHOTO W
MEMOpPaHHOTO  TpaBJICHHS (y pani BHIIa]IKiB
BHYTPIITHBOKJIITHHHOTO), @ TaKOX BHACIIJIOK CHHTE3y
HOBHX PEUOBHH, Y TOMY YMCIIi HE3aMiHHUX; XapUIyBaHHS
MATPUMYE  MOJIGKYJISIPHUH  CKJIax 1  BIAIIKOJOBYE
€HEepreTMYHi Ta IUIACTUYHI BUTpAaTH OpraHisMy Ha
OCHOBHHU OOMIH, 30BHIIIHIO POOOTY # picT. 3a Teopiero
aJICKBaTHOTO Xap4YyBaHHS, KpPIM OCHOBHOTO IOTOKY
XapYOBUX PEUYOBHH 3 TPABHOI'O KaHANY, Y BHYTpIIIHE
CepeIOBHUILE OPraHi3My JIIOJUHU CIIPSIMOBAHO e I' STh
MOTOKIB, BAXKIHUBICTh SIKUX paHIlle HEJAOOLIHIOBANACK:
TOPMOHIB Ta TOPMOHONOIOHMX CIONIYK, BTOPHHHHX
KOPHUCHHX XapuOBHX CIIOJNIYK, SKi yTBOPIOIOTBCS 3
0aJlaCTHUX PEYOBUH I/ BILTUBOM MiKpO(MIOpPH TOBCTOI
KHINIKA, TOKCHYHHX CIONYK, SKi (QopMyroTbes 3
TOKCHYHMX  KOMIIOHEHTIB  XapyoBUX  MPOIYKTiB;
CBONIIOIIITHO ~ BaXUJIMBUH ~ KOMIIOHCHT  Xap4YOBHUX
HPOJYKTIB, HEeoOXiHUH JUIs HOPMAaJILHOTO
(YHKIIOHYBaHHS  [UIYHKOBO-KHUIIKOBOI'O  TPaKTy W
opraniaMy B 1inomy. [lapanenbHO 3 pPO3BHTKOM Ta
CTaHOBJICHHSM TEOpid XapuyBaHHS OOIPYHTOBYBAJHCS
pi3Hi Horo KoHmenuii. BigoOpaxeHHsSM moTpedn y
30UThIIEHH] 0310poBYOi (QYHKIIT XapdyBaHHS cCTaja
KOHIICTIIIiSl ONTHMAIBGHOTO HANPSMKY PO3BUHEHHS Taly3i
MPOMHUCIOBOCTI. 3rigHO 3 HEW Uil 3a0e3NedeHHs
37I0pOB'S 70 pallioHy XapdyBaHHS CY4JacHOi JIFOJIUHU
MTOBUHHI BXOJUTH MPUPOIHI XapUyOBi MPOIYKTH, a TAKOK
30aradyeHi OiOJIOTIYHO aKTHBHHMH pPEYOBHHAMHU 1
010JI0T1YHO aKTHBHI J00aBKH, 1o MICTATH
MikpoHyTpieHTH. CydacHi AaHi HAyKd IPO Xap4yyBaHHS
JIal0Th 3MOT'Y BHJIUIMTH YOTHUPHU CTOPOHU OionoriyHoi aii
K1 Ha OpraHi3M i BiNOBIIHO 4 piI3HOBUAN Xap4yyBaHHS
(tabn. 3: A — rpynu HacenenHs, | — 310poBi, 2 — rpynu
pU3MKYy, 3 — rpym i3 IOKIIJIMBAMH yMOBaMH mparmi, 4 —
XBODI).

TaGuuus 3. Bionoriuna fist pi3HOBHUIIB Xap4yBaHHs

A| PiznoBun IIpusnayenns Bionoriuna
Xap4yBaHHs Xap4yBaHHsI st
1 |Paionansie  |IIpodinakruka animentapuux |Crenudivna
3aXBOPIOBaHb

2 |JlikyBasbHO- IMpodinaktrka mnpodeciiinmx|3axucHa
npoUIaKTHYHE [3aXBOPIOBaHb

3 |Hietnune Bignosnennss — mopymenoro|®apmakoio-
(nikyBasbHE)  |XBOpoOOIO  romeocrasy  i|riuHa
JUSUTEHOCTI CHCTEM OpraHi3My

4 |JlikyBasnbHO- IMpodinaktrka mnpodeciiinmx|3axucHa
npodiakTHYHE |3aXBOPIOBAHb

ParionanbHe XapuyBaHHS Ma€ IEBHUH PEXUM 1
BpaxoBye (hizioyoriuHi MoTpedr OpraHizMy B MOXKUBHHX
pEUOBHHAX.

[MpesentuBHe ((QyHKIIOHAIbHE) XapyyBaHHS — 1€
CKOPEroBaHe pallioHaJIbHE Xap4yBaHHS 3 ypaxyBaHHAM
YUHHUKIB PHU3UKY 3aXBOPIOBaHL Oararo(akropHoTo
MOXO/DKEHHS  (aTepOCKJIepo3, TiMEepPTOHis, IyKPOBHI
nmiaber, imemiuHa XBopoOa cepis, MaToJIoTis OpraHiB
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TpaBieHHs). JIiKyBaJbHO-NIPO]IIaKTUUHE XapyyBaHHS —
OnM3bKEe 10 paliOHAIBHOTO 3 MIJCWICHHSAM THX YU
iHmMX crnenugivyHuX (GYHKOIA DK 00 3amobiraHHs

HECHPUATIMBOMY BIUIMBY WIKIJIMBUX  BUPOOHHYHMX
(dakropiB. [ietmune (JikyBajmbHE) XapdyBaHHA —
pauioHalbHEe XapyyBaHHS, M0 HOTr0 MNPU3HAYAIOTH

MEPEBAKHO XBOPHUM JIIOJISIM, BPaxXxOBYIOUM iXHiH CTaH
3I0pPOB'A.

HaykoBo 0OrpyHTOBaHE XapdyBaHHS  Pi3HUX
BIKOBHX 1 Ipo(eciiiHuX rpyIl HaceJIeHHs, HE3aJIeKHO BiJ
Horo pi3HOBHIY 0a3yeThCsl Ha BUCHHI IpO (GYHKIIT 1xi,
Ha (i310JOTO-TIri€EHIYHMX BHMOTax JI0 Xap4yoBOI'O
pauioHy, peXUMy XapuyBaHHS 1 yYMOB HpHHOMY TXKi.
Partionu, 110 MIicTATh NEBHY KiJIbKICTh IIPOAYKTIB KOXKHOT
IpyIy, HagiiHO 3a0e3MedyloTh TOMEoCTa3 OpraHi3My i
MiATPUMYIOTh Ha BUCOKOMY PiBHI ()YHKITIOHAIBHI CHCTE-
Mu. TpuBasa BiICYTHICTh y pamioHi OyIb-sSKOi TPyIH
MPOIYKTIB MPHU3BOJIUTH A0 MOPYIICHHS OOMiHY PEYOBUH
1 IiSUTBHOCTI PI3HUX OPTaHiB 1 cucTeM. 3BUYAlHA iXka, 1110
CKIIQA€ThCS 13 TBAPWHHUX 1 POCIUHHUX MPOIYKTIB,
3acBOIOETHCS Ho0Ope: Ouku — Ha 84,5 %, xupu — Ha 94
%, ByrieBoau — Ha 95,6 %. KoedirieHTH 3aCBOIOBaHOCTI
NOXXMBHUX PEYOBMH OKPEMHX IPOAYKTIB HAaBEICHI Yy
Tabn. 4 (A — Bupg npoxykri Ta ixa, 1 — oBoui pizui; 2 —
kapromisi; 3 — ¢pykru, sroau, ropixu; 4 — GopormHo, Xm0,
MaKapoHH, PHC, MaHHa Kpyma; 5 — o00mBHe GopomrHo, xib,
6000Bi, kpynu; 6 — IyKop; 7 — KOHOUTEPCHKI BUPOOH, MeZ,
BAPEHHS; 8 — OJIis, MAPTAPHH ).

Tabuuus 4. Bionoriuna fist pi3HOBUIIB Xap4yBaHHs

A KoediieHT 3acBOrOBaHOCTI
Oinka KUPY BYTJICBOAIB

1 80 - 85

2 70 — 95

3 85 95 90

4 85 93 96

5 70 92 94

6 — — 99

7 85 93 95

8 — 95 —

Ipuxjaagm cy4acHHUX TeXHOJOTii Xap4yyBaHHS.
CydvacHi TEXHOJIOTIYHI MPOLECH BUPOOHMIITBA ILIOJOBO-
STITHAX COKIiB, 3a3BMYal, NPEICTABISIOTh SK CKJIaJHI
craaii BipkuMy abo nudysii. Y BUPOOHMLTBI IIOAOBUX 1
OBOYCBUX COKIB JUIi iX BIJOKPEMJICHHS BII M’SKOTI
BUKOPHCTOBYIOTh TPECH Ta eKCTpakTopu. KoHcepBoBaHi
COKM KJTacU(iKyIOTh 32 OCHOBHIMH THUIIAMU: HATYPaIbHI —
OTPUMYIOTh 3 OJHOTO BHIy CHPOBHHH, O€3 /10JaBaHHS;
IHIIAX COKIiB, I[yKPy, KOHCEPBAHTIB; KyNaKOBaHI —
OTPUMYIOTh JOJABAHHAM IHIIMX BHIIB CHPOBHHHU a00
KyMa)KyBaHHIM PI3HUX COPTIB TAKOTO XK BUILy CUPOBUHH; 3
IyKPOM — JUTSI TIOM SIKIIIEHHSI KWCJIOTO CMaKy COKiB, JIJIS
COKiB 06€3 M’SIKOTi 200 3 I[yKPOBUM CHPOIIOM — JIJISl COKIiB 3
M’SKOTTIO JJIsl HAJIaHHS TAaKOMY MPOJIYKTY KOHCHUCTECHIII
HAmow; (QPYKTOBI HAmOi — BHTOTOBJSIIOTH 3 JIBOX-
YOTUPHOX BHUIIB MIonoBUX cokiB (30 — 50 %) 3
JIOZIABaHHSIM I[yKPOBOTO CHPOITY HEBEIIMKOI KOHIICHTPAIIIT,
KOHLICHTPATH — 3TYIICHI COKHM, OTPUMaHI 3 HATypaJbHUX
IIUISIXOM BHIAJICHHS YaCTKH BOJIH; CaTypOBaHI — HAaCHYEHi

JIBOOKCHJIOM BYTJICLIIO JUIS MOJIIMIIEHHS CMaKy 1 HagaHHs
OCBDKAIOYMX BJIACTUBOCTEH; 30pO/XKEH]I — YacTKOBHH abo
MOBHMH Tepexij caxapiB CUPOBUHM y €THJIOBHH CIIHPT,
HaNpuKIaz, SOMyqHHi cHap.

Coxku 6e3 M’SIKOTi TIOJIUISIIOTH Ha OCBITIICHI MPO30pi i
HEOCBITJICHI: OCBITJIICHWH CIK — IIe TYCTa Ipo30pa piguHa,
JUTSI SIKOT JIOTTYCKA€EThCSI HASBHICTH YIIUTBHEHOTO OCanly 3
MIEKTUHOBUX 1 OITKOBUX PEYOBUH a00 KPHCTAJIIB BUHHOTO
KaMHIO (KHcjla BUHHOKaM sIHa CiJlb); HEOCBITJIEHUH Cik —
e B’SI3KUH HENPO30pHH MPOIYKT piKkoi KoHcucTeHii. Jlo
CHPOBHMHH TIpEA’sIBISIIOTh HACTYIHI BHUMOTH: CBDKa 3
NPUEMHUAM CMaKOM 1 KpacHBUM 3a0apBJIeHHM; 0e3 THHII 1
IUTICHSIBY; TEXHIUHOI cTaxii 3pimocti i iH. BMict coky y
M’sikoti mioxiB (C) BM3HA4YalOTh 3 BiJHOLIEHHS CYXHX
peyoBHH (200 KMCIOTHOCTI) IUIOAIB (a1) 1 BIIPKATOro COKY
(a2): C=(a;/a,)-100, %.

®Di31KO-XiMiUHI BIIACTHUBOCTI TUIOJIOBHX COKiB (TaOIl.
4) cKIamaroThCH 3 TAaKUX IMOKA3HUWKIB: | — MacoBa JacTka
cyxux peuyoBuH (%, He MeHme); 2 — THTpyeMa
KUCJIOTHICTS (Y TIepepaxyHKy Ha si0iry4ny, % , He MEHIIE);
3 — MacoBa 1051 ocaJy OUIKOBHUX i HEKTHHOBUX PEYOBHH
(%, He OlnbLIe); 4 — MacoBa 2103151 cOpOiHOBOT KHCOTH (%,
He OiblIIe).

Tabmui 4. i3uko-xiMivHI TOKA3HUKH IIOJOBHX COKIB

Cik 1 2 3 4
S16ryyHmMit OCBITICHUI 70 2,5 0,5 0,1
S16ryuHmMit HEOCBITIICHUI 55 2,0 1,0 0,1
Bunorpaauuit 70 1, — 0,1
Bumxesuit 70 5,0 — 0,1
Kypapnunuii 54 15,0 — 0,1

[TnonoBi coku Le CKiIagHi MOJIIUCIEPCHI CHCTEMH,
SIKI CKJTQAI0THCS 3 KPYITHHX 1 IPIOHMX 3aBUCIIMX YaCTOK; a
Tako)X — KOJIOiJHO-, MOJICKYJIAPHO- 1 10HHOPO3YHMHHI
pevoBuHHA. KpymHi 9acTKM HIBHIKO OCiZalOTh 1 JIETKO
BHIAIIMIOTHCS MEXAaHIYHOIO [IEI0 —  CemapyBaHHSM,
BiZICTOIOBaHHSIM, TpyouMm ¢inbTpyBaHHsM 1 iH. J[piOHi
YaCTKA 1 KOJIOIAHO-PO3YMHHI PEUOBMHU — TICKTHH,
JyOnIIbHi, OapBHUKOBI 1 1HIII PEYOBUHU — OOYMOBIIIOIOTD
MYTHICTb COKY 1 IOTPEOYIOTh CIIeLiaJIbHUX METOIB JUIs 1X
BUJIAJICHHS, SIKI PYHHYIOTH a00 OCaKyIOTh KOJIOiIHI
PCYOBHHH.

Ipu BUTOTOBJICHH1 HEOCBITJICHUX COKIB
3aCTOCOBYIOTh TIJIBKM OYHCTKY, a IIPH BUTOTOBJICHHI
OCBITJICHMX  COKiB  JIOMaTKOBO 1€  3aCTOCOBYIOTh
CIeIialibHi METOAW JUIS OCBITIEHHS — (DepMEHTHHH i
(hi3uKO-XiMITHHUT.

[oHHOpPO3UMHHI pEYOBHMHM — caxapa, OpraHivHi
KHCJIOTH, MiHEpaJIbHI COJi, BITaMiHH i1 iH. — IIe CKJIaZI0Ba
YacTHHA COKY, sKa BINMOBIZa€e 3a HOro OpraHOJCNTHYHI
BJIACTUBOCTI, XapyuoBy 1 0i0JOTIYHY LIHHICTB, TOOTO NpU
3aCTOCYBaHHI BCIX METOJIB OCBITJIICHHS [IOBHHHA
30epiraTrcsi HaHOUTBII MOBHO. PeYOBMHM ISl OCBITIICHHS
HE MOXYTh MAaTH Y CBOEMY CKJIaJ[i TOKCHYHUX PCUOBHUH i
MOBYHHI TIOBHICTIO BHJAJISTUCS 3 COKY.

OCBITJICHHS COKIB TIPOBOJISATH 3 HACTYITHUMH IIIJISIMH:
MIOTIEPETHE  OCBITJIEHHS Ui OOJICTIICHHS TPOBEACHHS
TIPOIIECiB BUAAJICHHSI 3aBUCIIMX YAaCTOK M’ SIKOTI Y
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cemapaTopi; BHUIAJICHHS PCYOBUH, SKI MPUBOIATH JIO
TOAAJTBIIIOTO TIOMYTHIHHS; MO TIICHHS
OpraHOJICNTHYHUX BIACTHBOCTCH mpoaykry. Ha edekr
OCBITJICHHSI Ma€ BIUIUB /1032 1 BIIACTHBOCTI OCBITIIFOIOUHX
pedoBHH, a Takok pH coky i Horo temmepatypa. bimbmn
BHCOKAa KHCJIOTHICTh COKY MiIBHUIIYyE €()EeKT OCBITICHHS
Opy  OJIHAKOBHX [103aX OCBITJIIOIOYHX PEYOBHH, a
TeMIepaTypy Tpeba MmiITpUMyBaTH Ha TOCTIHHOMY piBHI
JUTSI CKOPIIIIOTO OCaKyBaHHS 3aBici.

Jlo ckmamy KOJOIMHMX 4YacTOK COKY, SKi JalOTh

MYTHICTb, BXOISTHh IEKTHHOBI pPEYOBHMHHM — 3aXHUCHI
KONIOiqW JUIi 3aBHCIMX 4YacTOK, KpoXMmalb, OLUIKH,
nomipeHonbHi  cnomykn 1 iHmi.  OCBITJIIEHHS  COKY

(epMeHTaMU TPOBOASATH MEpioANYHUM abo Oe3nepeBHUM
CIoco0OM 3 3aCTOCYBaHHSIM IEKTOJITUYHHX (DEPMEHTIB
(0,01 — 0,03 % Bim Macu COKy), AKi AEMONTIMEpi3yIOTh
MIEKTHH, 1 aMUTONITHYHUX (PEPMEHTIB, SKi PO3MICTUIIOIOTh
Kpoxmautb. [Iporiec OCBiTJIIEHHS TIPOBOAATH 2 — 3 9 TpH
temnepatypi 18 — 20 °C abo 1 u mpu 40 — 45 °C y
(dhepmenTepax abo 30ipHHKAX 3 MIMAIKOIO 3aKPUTHX 1 C
TEPMOI30JIALIEIO.

Jlo  mexkToniTHYHMX  (EPMEHTHHUX  IIpernapaTiB
MOXIIMBO JOOABJIATH JKEJIaTHH JUIA PO3LICIUICHHS 1
OCa/DKCHHS ~ NEKTMHOBUX  PEUOBMH 32  PaxyHOK
HeWrpamizanii ~ HEraTMBHO 3apsS/DKEHUX  YacTOK
NEKTHHOBUX  PEYOBMH  IO3MTHBHO  3apsUKEHUMH
YaCTKAMH JKeJIATHHY.

OcBiTyIeHHS] OEHTOHITOM — 1€ TIPOCTUH, IEPEBIPEHUIMA
1 HamiiHUN cmoci® BHUIaneHHs OITKOBOI MYTHOCTI, ajie
MOXJIMBE 3HIDKEHHsI 3a0apBIIEHHS COKY 1 HaBiTh 3MiHa
HOro MiHEpaJIbHOTO CKJIAJY, a MPH OCBITICHHI SOTYyIHOTO
COKY YTBOPIOETHCS BEMKUN 00’€M 0cay, 10 MPUBOINUTH
JI0 BTpaTH 3HA4yHOI KIIbKOCTI CcOKy. beHroHiT —
NpUPOAHMKA  MiHepan 3 Kilacy IJIMH, aKTHBHHM
KOMIIOHEHTOM SIKOTO € KOJIOIOHMI Trigpar cumkary
IIOMIHIS 1IapyBaTOi CTPYKTYPH — Iepe]] BUKOPUCTAHHIM

Puc. 1. HInexoBuii npec P3-BITL2:
1, 8 — eneKTpoABUrYH; 2 — )KUBUIBHUK; 3 — PyXOMHIA LITHEK;
4, 10 — nepdopoBaHi IMITIHAPH; 5 — TPAHCIIOPTYBATILHUIA IITHEK;
6 — KOXyX; 7 — IUTLOBHI MATIHIAP; 9 — MPEeCYBATbHHIA IITHEK

y SIKOCTi OCBIT/IIOBada sIOJyYHOTO0 abo BHHOIPAJHOTO
COKY pO3MEJIOIOTH J0 TOHKOAWCIIEPCHOI'O IIOPOIIKY.
OtpuMaHuii TOPOLIOK 3aJMBAIOTH Tapsuoro Bojowo (70 —
80 °C) y criBBigHOMICHH 1: 4, pO3MIIITyI0Th, 00POOIIIOTH
TOCTpOIO Taporo 2 — 4 1 Ge3 mepeMilryBaHHsI 1 MOTIM
3anumarTs Ha 8§ — 12 9 ays HaOyxaHHs. Bucokuit BMicT
TOHKOJMCIIEPCHUX PEUYOBUH Y OCHTOHITI 00YMOBITIOE HOTO
BHCOKI aJIcOpOIIiifHI BIACTHBOCTI i 3IaTHICTh YTBOPIOBATH
TOHKI cycnensii y pigmHax. [licns HaOyxaHHS cymimn
nepeMinlyroTh i Ha ii ocHOBI roTyI0Th 5 — 10 % cycnensito
Ha coki s ocBimiieHHs. CycrneHsito (UIBTPYIOTh Yepes
CITKy 3 JiaMeTpoM OTBOPIB 2 — 3 MM 1 NPOOHUM HUISIXOM
BU3HAYAIOTH JI03YBaHHS OCHTOHITY JUIS OCBITJICHHSI.

Jlnst  OCBITJICHHSI COKIB 3aCTOCOBYIOTH MHTTEBE
HarpiBaHHs 10 Temnepatypu 80 — 90 °C, BUTpUMKY IpHu
Takiii TemmepaTypi | XB., IIBHAKE OXOJOHKCHHS JIO
temrieparypu 35 — 40 °C i cemapyBanHs. HarpiBanHs
MOXXKHa TIOEJHYBaTH 3 IHIIAMH CITIOCOOaMH OCBITIICHHS,
0 TPUBOAHUTH N0 30IJBIICHHS KOATYIAMIi OITKOBUX
pPEYOBHH, TOPYIICHHS CTIHKOCTI KOJOigHOI CHUCTeMH i
nepexin komoimiB y ocan. Ilpomec mnpoBonsTh Ha
IUIACTUYACTUX MacTepU3aTopax-oxojoKyBayax ado y
TpyO4acTHX TPHOXCEKIIMHUX MiJirpiBayax.

OcHOBHHH CIOCIO BHPOOJICHHS COKIB 0€3 M’SIKOTI —
NpecyBaHHS IMIJIrOTOBJICHOI CeliaIbHUMK Ccroco0aMu
cupoBuHH (puc. 1-3), BUXiX NPOAYyKTYy (COKY) — OCHOBHA
XapaKTepuCTHKa e(EKTUBHOCTI TPOBEACHHS MPOILECY,
3aJIe)KUTh, B OCHOBHOMY, BiJl KJITHHHOI TMPOHHUKHOCTI
TUTOJIOBO TKaHWHH CHPOBUHH (0e3 ypaxyBaHHS BIUTUBY
TEXHOJIOTIYHUX 0ocoOmuBOCTel). J[0 301MBIICHHST BUXOIY
JIesIK01 CMPOBHHHU TIPUBOAMTEL ii HArpiBaHHSI — T JIEIO
BHCOKOI ~TeMIlepaTypud OITKH TIPOTOIIa3MH  KJIITHH
3TOPTAIOThCSl 1 KIITMHHA TIPOHUKHICTH 30LIBIIYETHCS,
HapsQy 3 UMM TPOBEICHHS Takoi omepauii CHpHse
nepexony OiibIol KiJIbKOCTI OapBHHKIB 1 apoOMaTH4YHHUX
PEYOBHH 3 M’SIKOTI 1 IKIPOYKH CUPOBUHH JIO COKY.

Puc. 2. BeprukanbHuil ITHEKOBUI mpec:
1 — npuBO/HA 1IECTEpHS; 2 — 3aBaHTa)XKyBajbHa BUPBA,
3 — mHeK; 4 — po3'eMHE CUTO; 5 — KOHTPJIONATh; 6 — KOHIYHE
cuto; 7 — 6out; 8 — ckpedok; 9 — mryuep; 10 — kanan
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Puc. 3. Jlinist BupoOHUNTBA 10:1ygHOTO COKY «TexHoekcopT»: 1 — GapabaHHa MuifHa MamyHa; 2 — MUIHO-COPTyBaJbHA MallINHa;
3 — npobapka; 4, 8, 10, 12, 16 — 30ipHHKH; 5 — TBUHTOBUIA HacOC; 6 — CTPIYKOBHIA TIpec Ge3MmepeBHOT ii; 7 — CTPIYKOBHUIL
TpaHcroprep; 9 — Kizensrypis Bakyym-¢instp; 11, 14 — Hacocu-mo3atopu; 13 — miacTHHYACTHI TEII00OMIHHHUK;

15 — oxomomkyBady; 17 — HarpiBHUKH
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Puc. 4. Texnonoriyna cxema BUroTOBIeHHsI Hanoto «JIiTHii»: | — mpoTupansHa MaluHa; 2 — MOPLUIHEBHIT HACOC;
3 — GaJIOHU 3 BYIJICEKUCIIOTOI0; 4 — TOMOTeHI3aTop; 5 — eaepaTop-nacTepu3aTop; 6 — HalOBHIOBAY; 7 — 3aKaTOYHA MAaIlMHa,
8 — iHcHekmiiHui cTin; 9 — 6apabaHHa MuifHa ManrHa; 10 — BEHTHISTOPHA MUMHA MamuHa; 11 — MexaHi3M Juist oOpi3aHHs
KiHIiB; 12 — amapar mapoTepMidHOro YUIICHHS; 13 — MammHa 11t 3HIMaHHS KOXXuLi; 14 — TpaHcroprep;
15 — MammHa 1714 Hapi3aHHSA OBOYIB; 16 — nurectep
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Puc. 5. TexHosoriuHa cxemMa acenTHYHOTO KOHCEPBYBaHHsI COKIB: 1 — pe3epByap /uist 30epiraHHs COKY;
2 — 3ano0bKHHUI KianaH; 3 — acenTHYHa apMarypa; 4— miacTuHYacTHi GiIbTp Ul CTepuIIi3awil moBiTps; S — pecuBep
JUTSL TIOJ[a4i CTHCHYTOTO TIOBITPsT; 6 — KOMIIPECOp; 7 — IUTACTUHYACTHH TacTepu3arop; 8 — Hacoc; 9 — 30ipHHUK

Jns iaTeHcudikamii mporecy BHPOOJICHHS COKYy —
MOJIETIICHHS! BUXOJY COKY 3 CHPOBHHH — OTPHUMYIOTh
Me3Ty IUIIXOM JpOOJIeHHS , B OCHOBHOMY Ha Ipobapkax
pi3HOT KOHCTPYKIii IUIOAIB 1 STiA, a HACIHHEBI IUIOAM
3IpiOHIOIOTE A0 KamomoAiOHOTO cTaHy. MexaHiuHe
JOpOOJeHHS ~ HE  NPHUBOJAMTH 10  YIIKOJKEHHS

IUTOIDIA3MOBHX MEMOpaH yCiX KIITHH, TOMY iHOZI, HOro
JIOTIOBHIOIOTh ~ IHIIMMH ~ OTEpAaIliiMU:  HarpiBaHHS,
3aMOpOXKyBaHHS, 00poOka (hepMEHTHHMH TMperapaTaMu,
eNeKTpoIuIa3Moii3 i iH. BimkuMm coky mpoBOIATH Ha
mpecax TmepioguyHOi mil  (TiApaBiidHi, MTHEBMAaTHYHI,
TBHHTOBI 1 iH.) 6e3 3cyBy i 31piOHEeHHS ab0 Oe3nepepBHOL
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Iii, B OCHOBHOMY, IIHEGKOBOTO THIy — MAalOTh BHIIY
MPOYKTUBHICTh, JO3BOJISIFOTH 3HU3UTH KUIBKICTD BIXOJIIB
Ha 10 — 12 %, ane 4acTKOBO NEPETHPAETHCS Me3ra, CiK
OTPUMYIOTH MYTHHIH, SIKill OCBITIIOETHCS TPYIHIIIIE.

3a MeTOIOM KOHCEPBYBaHHsI COKH MMOIIISIFOTH Ha:
MacTepU30BaHi, XOJOTHOTO 30epiraHHs 1 acenTHIHOTO
KOHCepBYBaHHA. KiNbKiCTh oOcaay y IUIOJOBO-STITHHX
COKax BH3HAYalOTh  BUCYIIyBaHHAM Ha  QimbTpi
HeposunHeHnx y 100 cM® COKy pEd4OBHH 10 IIOCTiHHOT
Macu npu Temnepatypi 100 — 105 °C.

Jlns  acenTUYHOrO0 KOHCEPBYBaHHS PIAKHX 1
MIOPETOIOHUX TPOYKTIB € 0araTo TEXHOJOTIYHUX CXEM
3 BUKOPUCTAHHSM pI3HOMAHITHHX YCTaHOBOK, SKi
MOCTIHHO YIIOCKOHATIOIOTHCSL. Acentuyne
KOHCEPBYBAHHS — 1€ CTCPHIILHUI PO3JIUB 0XOJIOKEHOTO
CTEpPHJILHOTO COKy Yy cTepwibHy Tapy. llel cmocio
pO3TIIANAIOTh K BapiaHT TMOJANBIIOTO PO3BUHEHHS 1
YAOCKOHAJICHHS  METOLy  Tapsuoro  pO3JHMBY, 1€
3BOJIATHLCS JI0 MiHIMyMY HeOakaHi 3MiHH SKOCTi COKY T
JIi€I0 BUCOKOT TeMriepatypH (puc. 6).
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TpuBaiicTh cTepuizarii
Puc. 6. TemmepaTypHi 3MiHM TpPOAYKTy Yy 4daci Ipu

crepwiizarii: 1 — acenTHYHe KOHCEpPBYBaHHS; 2 — rapsuuii
po3iuB; 3 — B aBTOKIIaBI y Tapi

Jns  cokiB 3 M’SKOTTIO, BMICT BH3HA4YalOTh
uentpudyryBannsm 10 r cymimi y chemianbHUX
npobipkax mpoTsrom 20 XB. MPH 4YacTOTi OOCpTaHHS
1500 xB™! 3 HACTYNIHMM BAarOBMM BH3HAYEHHAM KiIbKOCTI
M’SIKOTI B OCa/Ii.

BucHoBKM Ta mMepCHeKTHBH  MOJAJBIIOLO
PO3BUTKY  iepapxii KOMIUIEKCHHX  CKJAJ0BHX
iHHOBaliliHOTO HABYAHHS 32 TUCHMILTIHOIO.

JInst ycminmrHOTO pO3B'SA3KY IOCTABJICHUX 3aBIAaHb
HEOOXITHO HaBYaILHO-METOAWYHE 3a0e3leYeHHsT BCIX
3aIUIaHOBAHUX KOHTPOJLHUX 3ax0JiB — PI'3, KOHTpOIBbHI
poOOTH, THTaHHSA JO aHaji3y CaMOCTiHHUX poOiIT,
cmiBmpans 3i cryneHTamu iHmumx BH3 mpu BUKOHaHHI
OCHOBHHX IIUJICH KOMIUIEKCHOTO IPOCKTY Ta 1H.

Ho HABYAJIbHO-METOTUIHOTO KOMILIEKCY
JUCIMILTIHYA BXOJSTh: HAaBYAlIbHA i po00OYa Mporpamu Io
JUCLMILIIHI, CEMECTpOBI KaJleHAAapHI IUIaHH, OIHC
PEHTHHIOBOI CHUCTEMM IO JUCLMILIIHI i3 BKa3iBKOIO Ha
BHIU POOIT, KOHTPOJIBHUX TOYOK, OaiB 3a KOXXHUI BUJ
pobiT, KOHTPOJBHI 3aBHaHHSA JJIS TOTOYHOTO U
MJCYMKOBOTO  KOHTPOJIIO 3HaHb [0  JUCIMILIIHI,
HaBYAILHO-METOANYHI PEKOMEHIAIT I BUKIANAdiB i
CTYJICHTIB 3a KPUTEPisAMH, SKi MMOB'A3aHi i3 IPOBEICHHIM
KOHTPOJIIO.

Tematuka iHIUBIAYaJIbHUX 3aBIaHb 1 BHUMOTHU 1O
iXHBOTO 3MICTY i 0hOpMIICHHS NOB’sI3aHI 3 MaTepiajamu
MOTOYHOT'O KOHTPOITIO 32 OKPEMUMH TeMaMH JICKIIHHOTO
MaTepiany JTUCIUTUTiHY.

CryneHtaM HanaHi pIi3HOBHIM JIEKIIHHAX Ta
HAaBYAILHO-METOAMYHUX  MaTepialiB 3  Oprasizamii
CaMOCTIHHOT POOOTH CTYACHTIB, METOAWYHI PO3POOKH IO
JIaHI}# TUCIUIUTIHI, Y TOMY YHCIi iX €JeKTpOHHI Bepcii,
Mepeslik BUKOPHUCTOBYBAaHUX HAOYHUX MaTepiaiiB i
TEXHIYHHX 3aC00iB HABYAHHS 11010 KOHTPOJIIO [ 1-5].

HoBuMu MeTOmaMu OLIHKU PE3Y/IbTATiB HABYAHHS
€, HalpUKJIaJ, KOMIUIEKCHI IHHOBAIHHI NpoeKkTH abo
3aBJIaHHS, SKI CTOCYIOTHCS KOXHOTO CTYJICHTa Ta MaloTh
AITOPUTMHU  OIiHIOBaHHA. [IpelncTaBieHI MOMIJIMBOCTI
KOMIUICKCHOTO IHHOBAaI[IHHOTO HABYAHHS CTYICHTIB
MOXYTh OyTH 3aCTOCOBaHI JJIsi PI3HOBHIIB Tay3eit
CydJacHOi Xap4yoBOi TEXHOJIOTIi 3 ypaxyBaHHIM PO3BUTKY
IUSIBHOCTI  TPOMAJChKOI — opraHizamii  «YKpaiHChKa
acorriamis XiMigYHOI Ta Xap4oBoi iHKEHepi» — MOMyK Ta
HAyKOBE OOIPYHTYBaHHS palliOHAIGHUX TapaMeTpiB
IPOLECIB XapyoBoi Ta XIMi4HOT iHKeHePii.

Benuke 3HaueHHs y BupimeHHI wiel npobiemu
BiJIBOJIUTHCS IMiITOTOBII BiJITOBITHOI HAYKOBO-TEXHIYHOT
JiTepaTypu, IO MOSCHIOE CXEMY Ta JIOTIKY MPUAHATTS
TEXHOJIOTIYHUX pIlICeHb Ta Ma€ Yy CBOEMY CKJaJli
NPUKJIAAN, PO3PaxyHKH, alrOpUTMH il Ta HEoOXiaHi
IIOBIZIKOBI JaHi.
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C. U. BYXKAIO

KOMIUVIEKCHBIE CUCTEMBI OBYUYEHUA KAK COCTABJIAIOINUE JUCHUIIJIUHBI
COBPEMEHHBIE TEXHOJIOTUU IMTAHUA - MOJAEJIA TIPOI'PMMHUPOBAHUA

B marepuanax craTbu paccMOTPEHBI BO3MOKHOCTH IS OIIpeJeeHus 1eneil o0ydenus ctynenToB BY3oB ¢ nenbro manbHene
pa3pabOTKH IUCIMILUIMHBI JUIST PAa3BUTHSI COCTABIISIONIMX KOMIUIEKCHBIX IPOEKTOB B BHIE MoOAeNeil mporpammupoBanus. Ilpu
HAITMCAaHWHU CTAaThU HMCIOJIB30BaH OMBIT MPENOAaBAHMA AUCUUILIMHBI «OO0IIMe TeXHONOTHH MUILEBBIX MPOU3BOJICTBY U «llnmieBas
XuMus» B HalmoHambHOM TEXHHYECKOM YHHBEpCHTeTe «XapbKOBCKHH IOJUTEXHUYECKHH HMHCTHTYT» Ha Kadeape
UHTETPUPOBAHHBIX TEXHOJNOTUH, mpoueccoB u ammaparoB B 2002-2022 rogax. KoMIulekCHbIE CHUCTEMBI ONpenesieHUs
COCTABIISIIONIMX JUCIMIUIMHEI OOYCIOBHIIM KOMIIETEHTHOCTHM M KadeCcTBO MaTephaja pacCMaTpHUBAIOTCS INPOIYIIEHHBIE 4Yepes
pu3My COOCTBEHHOTO TBOPYECKOTO BOCIPHSTHS, YTO JENaeT MaTepual OCOOCHHO IIeHHBIM. Pa3pa0oTKu IpoBEIEHBI ¢
NIPUMEHEHHEM COBPEMEHHBIX BBICOKOA()(EKTUBHEIX HayYHO-OOOCHOBAHHBIX IIPOIIECCOB M AaNIIapaTOB IHUIIEBEIX POMU3BOJCTB,
HalpuMep OT pPa3HOBUAHOCTEH aHamM3a KIaccHpuKanuu-uaeHTHGUKanuy, oOmuX MOHATHH M TpeOOBaHMII COBPEMEHHBIX
TEXHOJIOTHI NUTaHMS IO BBIOOpa AJTOPHTMOB pacieToOB HA Pa3HBIX CTAAWsIX INPOHM3BOJACTBA M NpuMeHeHus. IIpencraBiieHbI
MpUMEpPBI U HEKOTOPbIE 0COOEHHOCTH BO3MOXKHBIX PEIIECHUH 00ydeHHs, OCHOBAHHbIE Ha SKCIIEPUMEHTANIbHBIX JJAHHBIX Pa3paboTKu
MEXaHU3MOB HJICHTU(MKALMU-KIACCH(DUKALIMK COBPEMEHHBIX TEXHOJIOTMH ITMTAaHMS, IPOLECCOB M allapaToB, UX HAy4YHOTO
000CHOBaHMS B BHJIE 00BEKTOB MHTEIUICKTYaJIbHOH COOCTBEHHOCTH.

KiroueBble ciaoBa: COBPEMCHHBIX TEXHOJIOTHIA MUTaHWA, KOMIUICKCHBIC IIPOU3BOACTBA U o6opyz[013aH1/Ie,
Hay4YHO-000CHOBAaHHBIE METOIBI 00OYUEHHS CTYICHTOB, MOJCIN IPOTPAMMHUPOBAHHS.

S. I. BUKHKALO

COMPLEX INNOVATIVE SYSTEMS OF TEACHING MODERN FOOD TECHNOLOGIES -
PROGRAMMING MODELS

The materials of the article consider the possibilities for determining the educational goals of university students in
order to further develop the discipline for the development of complex projects. When writing the article, the
experience of teaching the disciplines "General technologies of food production" and "Food chemistry" at the National
Technical University "Kharkiv Polytechnic Institute" at the Department of Integrated Technologies, Processes and
Devices in 2002-2022 was used. Complex systems for determining the components of the discipline determined
competence and quality material, and the issues under consideration are overlooked through the prism of one's own
creative perception, which makes the material especially valuable. Developments are carried out using modern highly
effective science-based processes and devices of food production, for example, from types of classification-
identification analysis, general concepts and requirements for types of modern food technologies to the selection of
calculation algorithms at various stages of production and application. Examples and some features of possible
training solutions are presented, which are based on experimental data of the development of identification-
classification mechanisms of modern food technologies, processes and devices, their scientific justification in the form
of intellectual property objects.

Key words: modern food technologies, complex production and equipment, scientifically based methods of
teaching students, programming models.
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1. H. ZEZEKALO, S. I. BUKHKALO, 1. O. IVANYTSKA, O. O. AHEICHEV A
BOTTOMHOLE FORMATION ZONE RESTORATION MECHANISMS AND METHODS

The importance of the choice of well exploitation methods is analyzed. Mechanical methods applicable in carbonate reservoirs are
discussed. To maintain the efficiency of field development, it is important to maintain the productivity of wells at the planned level
throughout the entire production period by increasing their productivity. Productivity increase, skin effect reduction is achieved
with the help of acid treatment, the main principle of which is rock dissolution to form a man-made network of microchannels in
the bottomhole formation zone, which allows maintaining the recovery rate at the planned level for a long period of time.
Forecasting the flow rate of wells in fields with reserves of high-viscosity oil is one of the most difficult tasks in the development of
oil fields. Acid treatments quality increasing through new working agent’s usage and improving the technology analysis is
performed. Acidizing a reservoir is inherently dual in nature in terms of the desired effect: while in some conditions it has a positive

effect, in other conditions it may not be applicable at all.

Key words: production, productivity, oil and gas engineering, technologies, choice of well exploitation methods, bottom-hole

formation zone

Introduction.

Increasing the efficiency of impact on the bottom-
hole zone of wells using hydrochloric-acid solutions is
one of the factors of effective development of oil
deposits in carbonate reservoirs. To solve this problem, it
is necessary to provide a geological and technological
justification for the selection of wells and technological
parameters of impact in specific geological conditions of
deposits [1-7]. A significant number of technologies
proposed to date for stimulating the bottomhole zone
using hydrochloric acid indicates a wide variety of
productive formations in terms of bedding conditions,
geological-physical and physicochemical properties of
reservoir rocks and fluids saturating them, differences in
the development technology, which must be taken into
account when impacting to increase its effectiveness.

The experience of carrying out hydrochloric acid
treatments (HAT), highlighted in the literature by various
researchers, shows that in different geological and field
conditions, this method of influencing the bottomhole
formation zone has different efficiency and its value is
determined by the influence of a wide variety of factors,
among which the main ones are:

e type of HAT (foam acid, thermoacid, regular
HAT, etc.);

e technological parameters of HAT (acid volume,
injection pressure, acid concentration, etc.);

e geological features of formations (porosity,
permeability, fracturing, etc.);

e technological performance of wells and deposits
(current reservoir pressure, water cut, frequency of HAT,
etc.).

Acidizing a reservoir is inherently dual in nature in
terms of the desired effect: while in some conditions it
has a positive effect, in other conditions it may not be
applicable at all. Speaking about the impossibility of a
full-fledged study of the process, it cannot be argued that
the preliminary design and modeling does not play an
important role in the success of the operation.

HMO planning consists of the following five main
steps.

1. Diagnosis of the reasons for the deterioration.

2. Selection of appropriate reagents for processing.

3. Selecting the agent injection mode into the
reservoir (designing).

4. Modeling (calculation).

5. Forecasting the final productivity of the well.

As far as we know, drilling a well involves the
formation of a mud filter throughout productive intervals
in order to prevent drilling fluid from entering the
formation and its subsequent clogging. At the same time,
it is practically impossible to induce inflow without
removing the filter cake. It allows to remove the mud
cake and proceed with the operation to call inflow. For
the designated purpose, acid is used as the injection
agent. It in oil and gas wells is carried out in the presence
of inorganic sediments, such as: calcium carbonate, iron
carbonate, sulfate salts and iron oxides.

In such cases is carried out to remove inorganic
sediments from the well. The most commonly used
injection agent in the removal of inorganic sediments is
acid, which, among other things, reduces the skin factor.
There is another condition under which it is necessary to
conduct it. At low reservoir permeability, there is
extensive experience with the use of it to create
wormholes in the rock by dissolving it, which increases
the productivity or injectivity of the well (depending on
whether it is producing or injecting).

Identification of previously unsettled parts of the
general problem.

Acid treatment is a non-stationary non-isothermal
three-dimensional process of injection of an agent into a
pore medium, which is accompanied by chemical
reactions. At the moment when the injection agent enters
the reservoir, the rock begins to dissolve in acid, which
results in irreversible changes in its reservoir properties
(porosity and permeability). Acid consumption also
implies mass transfer processes and changes in
concentrations. In addition to the above, there is a change
in the temperature of the entire system in accordance
with the laws of an exothermic reaction that occurs with
the participation of acid and rock.

© Zezekalo 1.H., Bukhkalo S.I., Ivanytska 1.O.,
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The main purpose of this paper is: to investigate
the peculiarities of the bottomhole formation zone
restoration mechanisms and methods. Conducting
understands the understanding of the types and kinetics
of chemical reactions occurring with the participation of
acid and breed. During the process there is a continuous
change in the concentration of acid.

The main part. The rate of depletion of acid is
equal to the constant change in the concentration of acid
in the superficial conditions, erected to the degree of
coefficient, taking into account the change in
thermobaric  conditions. The function of the
concentration of acid depends on the two variables: the
reaction time and the distance from the bottom of the
well. There are two types of chemical reactions:
homogeneous and heterogeneous. If the acid reacts with
the breed, then this is a heterogeneous reaction in which
the acid is a liquid phase, and the breed is a solid phase.
Hydrogen ion should first differ in the breed, react with
it, and then the reaction product diffuses back into
volume (dissolves). Thus, there are two stages of
diffusion and one step of reaction, which cannot belong
to a homogeneous reaction, which implies that both
phases are liquid. It is obvious that in the process is
accompanied by a heterogeneous reaction between the
acid (liquid phase) and the breed (solid phase).
Technologies for carbonate and terrigenous collectors are
fundamentally different. Carbonate breeds (limestone
and dolomite) actively react with hydrochloric acid, and
reaction products are well soluble in water. In general,
there are two modes for oil and gas collectors:

1 — impact on the last environment (matrix);

2 — acid hydraulic rupture of the layer (hydraulic
fracturing).

When exposed to the pore medium, the injection
pressure should not exceed the hydraulic fracturing
pressure. The use of acid compositions are mainly aimed
at increasing productivity (reducing the skin factor) by
removing the bridging agent and creating channels of
increased conductivity (wormholes).

When comparing carbonate and terrigenous
reservoir treatment approaches, as mentioned above, the
chemistry of clay reservoir treatment is much more
complicated. However, despite the simplicity of
describing chemical reactions in carbonate reservoirs, the
physical model of the process of carbonate rock
dissolution is much more complicated than in clayey
rocks. In sandstone, the dissolution process is slow,
which means that the acid front moves evenly. In
carbonates, the kinetics of the reaction of acid with rock
is characterized by a high rate, which leads to uneven
dissolution of the rock.

Below is a list of the most commonly used acid
compositions for carbonate reservoirs.

As you can see, weak acids are used mainly for
bottomhole treatment and cleaning of perforations;
hydrochloric acid is used to treat the collector, despite
the fact that the deeper the clogging zone extends, the
more concentrated the acid must be applied. Thus, the

use of highly concentrated hydrochloric acid is well
suited for treatment in carbonate reservoirs.

Table 1. Recommended types of acid compositions
for treatment of carbonate reservoirs
Purpose of treatment Recommended acid and
concentration
5% acetic acid

Bottom hole treatment

Treatment 9% formic acid
of perforations 10% acetic acid

15% hydrochloric acid
Deep penetrating 15% hydrochloric acid
treatment 28% hydrochloric acid

Acid emulsion

Due to its high solvent power, hydrochloric acid is
the most common reagent in carbonate reservoirs. There
are two risk factors associated with the use of
hydrochloric acid: high reaction rate and high
corrosiveness. To reduce the level of corrosive activity,
organic acids are added to the acidic composition. In
addition to this, the low solvent power of organic acids
makes it possible to reduce the level of uneven reaction
front of the acid composition in the rock (formation of
wormbholes).

In light of the above description of the properties of
organic acids, there is a practice of creating acid
compositions based on hydrochloric acid with the
addition of organic acids to achieve a moderate level of
formation of high-permeability channels, which as a
result positively affects the increase in well productivity.
Organic acids are used for carbonate reservoirs many
years.

Experience shows that the use of highly concentrated
organic acids will not be effective, due to the possible
precipitation of insoluble precipitates during the reaction
of the reagent and rock. Permissible concentrations for
formic and acetic acids are 13% and 9%, respectively.

During the analysis of the literature on the selection
of acid compositions applicable to carbonate rock types,
a list of recommendations for the use of hydrochloric
acid was summarized and identified, taking into account
the temperature of the medium:

T <149°C 15% HCIl or 28% HCI
149°C <T <204°C 15% HCI or HCI — Acetic acid
T >204°C 10% HCI or HCI — Acetic acid

It is important to take into account the fact that the
reaction of hydrochloric acid with rock and the reaction
of organic acids with rock do not occur simultaneously.
In the presence of strong and weak acids in the CS, the
weak one enters into the reaction only after the strong
one has been worked out.

First to react hydrochloric acid, and only after
reaching the minimum concentration of hydrochloric
acid, a weak acid reacts with the rock.
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This is a kind of delayed action system that allows
you to increase the depth of penetration and processing.

Another means of prolonging the reaction is to
increase the viscosity of the reactant. In this case, the
slowing down of the reaction is provided by slowing
down the diffusion of the hydrogen ion into the rock,
which is achieved by increasing the viscosity of the acid
solution.

One approach to increase the viscosity of an acid is
to polymerize its solution. The polymer must be
compatible with the acid solution and do not interact with
the acid. Viscosity is controlled by adjusting the polymer
concentration in the acid formulation. The addition of a
polymer to the acid composition reduces its diffuseness
and, as a result, the reaction rate (prolongation of the
action of the acid on the rock). In addition to adding
polymers, viscoelastic surfactants and gels are also used
to increase the viscosity.

The second method of increasing the viscosity is
fundamentally different from the first. It is based on the
ability of a hydrochloric acid solution to mix with oil.

Acid-oil emulsion has a high viscosity and is used
for carbonate reservoirs. Such an emulsion is called an
acid emulsion.

Acid emulsion, in addition to the possibility of
using it in deep-penetrating P treatment, has low
corrosion-active properties. Acid emulsion reduces the
rate of rock dissolution, has a high displacement capacity
and, as a result, allows creating deep-penetrating
channels connecting the bottomhole zone and the well.
The mechanism of the reaction of rock with acid when
using acid emulsion is slightly different from the
standard. There is no uniform diffusion of hydrogen ions,
and the acid, as an oil-insoluble phase, is represented by
small bubbles in the emulsion.

To prepare an acid emulsion, there are some
requirements:

1.Acid solution and oil are insoluble. To form a
stable oil-acid emulsion, it is necessary to use an
emulsifier, the action of which is aimed at reducing the
interfacial tension between immiscible liquids.

2. The more energy transferred to the liquids during
the mixing process, the more stable the emulsion will be.
The best emulsifier in this case is a cationic surfactant,
due to the positive charge of the carbonate rock. Like-
charged media will repel and the emulsifier will not be
able to be absorbed on the rock surface, which will
ensure long-term stability of the acid emulsion and
ensure deep penetration of the reagent into the formation.

3. Another important aspect in the mechanics of the
reaction of the acid emulsion and the rock is the fact that
the emulsion is unevenly distributed over the volume of
the injected agent, respectively, the reaction rate slows
down both with the rock and with the well equipment,
which increases the depth of penetration into the
reservoir and low corrosive activity of the acid
composition.

To achieve the maximum effect, the following
conditions must be met: the reagent must be completely
delivered to the contaminated reservoir zone, and the
reaction products must be completely removed after
surgery. Selective injection becomes really necessary in
interbedded reservoirs with unstable reservoir properties,
since a homogeneous fluid will flow into reservoirs with
higher permeability, and low-permeability interlayers
will remain untreated and, subsequently unused.

One of the most significant factors is to ensure that
the acid composition enters the plugged formation zones.
This is especially important in wells that open several
productive horizons with different permeability. Since
the high-permeability formation absorbs the main part of
the acid and the low-permeability formations remain not
involved in the acid treatment process.

The area of penetration of the acid composition into
the formation is an important component of the success
of the treatment. Colmatation, which, among other
things, depends on the interaction of fluid and rock, can
be distributed unevenly throughout the entire thickness of
the formation. In this case, the initial permeability of the
reservoir can also be uneven and distributed with a large
spread throughout the reservoir. Under such conditions,
during matrix treatment of the formation, the behavior of
the reagent, which consists in choosing the path with the
least resistance (bypassing the most clogged zones along
the most permeable or less contaminated ones),
ultimately has a detrimental effect. And each subsequent
pumped volume of acid continues to go through the
already treated zones, getting into the layers that least
need acid exposure.

Conclusions and ideas for further investigation.

There are some physical means of diverting the
injected acid composition for selective treatment, which
include: the use of rubber-coated balls that are added to
the composition of the injected fluid to plug the receiving
perforations, and the use of packers that isolate the zone
required for treatment during the operation from the rest
of the wellbore. Mechanical methods of selective
treatment differ from the rest in that they completely
cover non-target intervals, directing the entire flow of the
reagent into an open area [8—14].

Another available mechanical selective treatment
method is coiled tubing (or injection of a reagent using
coiled tubing). Flexible pipes allow directional injection
of acid into specific reservoir intervals.

In addition to the above mechanical methods of
selective acids, there is another specific method
applicable in carbonate reservoirs. The method includes
the injection of a high-viscosity acid composition (gelled
or self-diverting), the viscosity of which varies
depending on the fluid velocity. The effect of varying
viscosity of the CW depending on its filtration rate
makes it possible to uniformly treat the entire productive
interval with acid, regardless of the range of change in
reservoir properties throughout its entire length. This
selective SCR method has recently been introduced into
production and shows good results. It should be
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mentioned that there are two main methods

of

intensification of inflow — and hydraulic fracturing.
Treatment of the bottomhole formation zone, which is
mainly represented by acid treatment technologies, was
described in detail earlier in the current chapter. In the
last paragraph, a brief description of the fracturing
technology will be presented.
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L I. 3E3EKAJIO, C. I. BYXKAJIO, I. O. IBAHHIIBKA, O. 0. ATEHYEBA
MEXAHI3MH TA METOJM BITHOBJIEHHSI IIPUBIAHOI 30HU IVIACTY

[MpoaHaiizoBaHO BaXIIMBICTH BHOOPY METOAIB eKciutyaTarii cBepmioBuH. OOroBOPIOIOTHCS MEXaHiYHI METOJH, 3aCTOCOBHI B
KapOOHAaTHUX KoJeKTopax. s miATpUMKH eQeKTHBHOCTI PO3POOKH POMOBUIN BAKJIMBO IMiATPUMYBATH MPOAYKTUBHICTD
CBEpJUIOBHH HA ITAHOBOMY PiBHI IIPOTATOM YCHOTO IEpioly BHIOOYTKY 332 paxyHOK 30UIBIICHHS 1X IMPOAYKTHBHOCTI. [1inBHIIEHHS
MPOJYKTUBHOCTI, 3MEHIICHHS CKiH-€()eKTy IOCSTaeThCs 3a JOMOMOIOI0 KHCIOTHOI OOpOOKH, OCHOBHHMM IIPHHIUIIOM SKOI €
PO3YHMHEHHS IOPOJH 3 YTBOPEHHSIM TEXHOTEHHOI Mepe)ki MiKpOKaHaJIB y NPUBHOIHHIN 30HI IUI1acTa, IO JO3BOJIIE MiATPUMYBATH
BUIO0YTOK Ha IJIAHOBOMY PiBHI IPOTArOM TpHBaMii epiof yacy. IIporno3yBanHs 1e6iTy CBEp/UIOBHH Ha POJIOBHIIAX 13 3aacaMu
BHCOKOB'I3KOI HaTH € OJHI€I0 3 HAWCKIAIHIIIMX 3aBAaHb Po3poOku HAa(TOBUX pomoBHIL. [IpOBENEHO IMMiJBHILEHHS SIKOCTI
KHCJIOTHUX OOpOOOK 3a paxyHOK BHKOPHCTAHHsS HOBHX POOOYMX PEUOBHH i BIOCKOHAJCHHS TEXHOJOTII aHamisy. [limkucieHHs
pesepByapy 3a CBOEIO NPUPOAOI0 Ma€ MOJBIHHUN XapakTep 3 TOUYKH 30py OaxkaHOro eekTy: Xoda B OJHHUX YMOBaX BOHO Mae
MO3UTHBHUH e(eKT, B iHIIMX yMOBaX BOHO MOXe OyTH HE3aCTOCOBHHM B3arali.

KunrodoBi ciioBa: BuIoOyTOK, IPOIyKTHBHICTH, HadTOra30Be MaIMHOOYAyBaHHs, BHOIp METOMIB €KCILTyaTalii CBEep/UTOBHH,
TeXHoJIOT1], MpuBUOiiiHA 30Ha IIacTa

H. I'. 3E3EKAJIO, C. H. BYXKAJIO, H. A. HBAHHI[KAA, A. A. ATEHYEBA
MEXAHHN3MbI 1 METO/Ibl BOCCTAHOBJIEHWA MPUBOMHOM 30HBI IIJIACTA

AHanu3upyeTcs BaXXHOCTh BBIOOpa CIOCOOOB 3KCIUTyaTallMu CKBaKHMH. OOCYXAAIOTCI MEXaHHMYECKHE METOJbl, IPUMEHHMBIC B
KapOOHATHBIX KoJlekTopax. Jlma mopnepxkanus 3GQEKTUBHOCTH pa3pabOTKM MECTOPOXKICHHH BAXHO IOJJEPHKHUBATH
NPOJYKTUBHOCTh CKBR)XMH Ha 3aIUIAHMPOBAaHHOM YPOBHE B TEUEHHME BCErO IepHoja MOOBIYM 3a CUET YBENMUYCHUS UHX
MIPOU3BOJUTENBHOCTH. [IOBBIICHNE NPOM3BOAUTENBHOCTH, CHIDKEHHE CKUH-3()(EKTa ITOCTUraeTcs C IIOMOIIBIO KHCIOTHOM
00pabOTKH, OCHOBHBIM HPUHITUIIOM KOTOPOH SIBIISIETCS pacTBOPEHHUE MOPOBI C 00pa30BaHUEM TEXHOTEHHOH CeTH MUKPOKAHAJIOB B
npu3ab0HHON 30HE IUIACTa, YTO MO3BOJISET MOANEPKHUBATh AEOUT Ha 3aIUIAHMPOBAHHOM YPOBHE B TEUECHHE JIUTEIBHBIH NEPHOX
BpemeHH. [IpornosupoBaHue nebuTa CKBaXKMH Ha MECTOPOXKICHHUAX C 3alaCaMM BBICOKOBS3KOW HE(TH SBIISETCSA OJHOM M3 CaMbIX
CJIOXKHBIX 337124 IpHU pa3padboTke HePTAHBIX MecTopoxaeHuil. [IpoBeneH aHau3 MOBBILIEHHU Ka4eCTBAa KUCIOTHBIX 00paboToK 3a
CYeT IPUMEHEHMS HOBBIX PabOYMX arcHTOB M COBEPIICHCTBOBaHHA TexHOIOruH. KuciotHas o6paboTka miacta HOCHT JBOSIKMIL
XapakTep ¢ TOUKH 3peHust xkesiaeMoro 3¢ QeKra: eciu B OAHUX YCIOBHAX OHA JACT MOJIOKUTENbHBII 3(PEKT, TO B IPYrUX yCIOBUAX
MOXET BOOOIIE HE MPUMEHSTHCS.

KnroueBsble cioBa: 100bI4a, IPOSYKTHBHOCTE, HE(TETa30BOE /IEJI0, TEXHOJIOTHH, BEIOOPA CIIOCOO0B KCILTYaTAI[MH CKBAXKHH,
npu3aboiHas 30Ha IUIacra.
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M. M. 3lIIYHHIKOB

PO3POBKA HEIIPSIMOI'O BI/IBOPY ITPOB BOJIHIO 3 BE3SMEMBPAHHOI
EJEKTPOJII3BHOI KOMIPKH

B poboti npencrasneHo crocid Bindopy mpob BOIHIO 3 €IEKTPOJIi3HOI KOMIPKH ISl TOAANBIIOr0 aHaidy CKJIagy 3reHEepOBaHOTO
ra3y. Bupimyioun 3aBmaHHs BinOopy npoOH BOJHIO HaMH BHKOPHCTOBYBAJach CHCTEMa «EJIEKTPOJi3HA KOMipKa — cemaparop
BOJIHIO — 3aMIOBHEHA JIMCTUILOBAHOIO BOJIOIO ra3oBa mineTkay. Cructema 3abe3mnedye nogady BUpoOICHOT0 B €IeKTPOJIi3HIH KoMipii
BOJHIO /O ra3oBoi minmeTkd Oe3 3MilryBaHHsS 3 arMocepHuMH rasamu. Bindip npo6 BoaHio (KHCHIO) Oe3mocepeanbo 3
eNIeKTpotizepa Uil MOJAIBLIOTO aHaNi3y MPOBOJMBCSA 03 BaKyyMyBaHHsS €MHOCTEH Ul HAKOIMYEHHS rady Ta 3’ €IHYBaJbHHX
TpybomnpoBoiB. MeToio po6oTu € po3poOka Ta BiANPAIIOBaHHS HEHPSMOTO BiOOpY NMpoO BOIHIO 3 €NEKTPOIII3HOI KOMIpKH Oe3
BaKyyMyBaHHs [JOJIaTKOBOTO OOJiaJHaHHsA. MeToanKa MPOBEICHHS PO3pOOJICHOr0 HENpsIMOro Bifbopy 3abe3ledye 4YHCTOTY Ta
MPEICTABHULTBO NPOOH 3reHEPOBAHOIO B EJIEKTPOJIi3HIH KoMmipii razy. Cucrema HaJla€ MOXKIIUBICTb TPAHCIOPTYBATH BUPOOICHHIT
B CJEKTPOJi3HId KOMIipLi BOAEHb A0 ra30BOi minmeTku Oe3 3MmiuryBaHHS 3 arMocepHHUMH ra3amu. I[IOBijbHE 3alOBHEHHS
HAKOIIMYEHUM 3TE€HEPOBAHMM BOJHEM Ia30BOi MINETKH JIO3BOJISE MOBHICTIO BUTUCHYTH 3 HeEl QUCTHIAT Oe3 3alMIIKIB Kpareib
PiIMHU Ha CTIHKaX IMiMETKH.
KurouoBi ciioBa: BosieHb, eleKTpostizHa KOMipKa, Bibip npo6, IUCTHIIbOBaHa BOJA.

Beryn. MarepialiB B KaTOAHO-aHOTHUX CHCTEMaX CTBOPEHO
Posmmpenns  chep  3acToCyBaHHA ~ BOAHIO  JIa0OpaTOpPHY YCTaHOBKY, fKa MOJIENIOE IPOLECH, IO
MOB'A3YIOTh 3 SAKICHAIMH CyYacHHMH 3MiHaMH, M0  BigOyBalOTECS B  Oe3MeMOpaHHOMY  eJeKTpoIizepi
BimOyBarOTCS y  MaHMH 9Yac B XIMIYHIA, BHCOKOTO THCKYy 3 AaKTHBHHM Ta30HOTTTHHAIOYUM
MalrHOO Yy JiBHIH, MeTallypriifHii, pisHOBHIax  enekTponoM. Ha puc. 1,2 HaBeneHo (QyHKUIIOHANBHY

TPAHCHOPTHOI Ta JOTICTUYHOT POMHUCIOBOCTI, & TAKOXK,
HANPUKIAL, Yy PI3HOBUIAX PO3BUTKY EHEPreTHYHOT
cthepu. Cepenl iCHyFOUMX METOJMIB OJICPYKAHHS BOJHIO B
MPOMHUCIIOBUX MacmTabax BOJEHb BUPOOISETHCA B

CXeMy Ta 30BHIIIHIM BUIIIA] po3pobieHoi 1abopaTopHOT
YCTAaHOBKM 3  0e3MeMOpaHHOI0  EJIEKTPOXIMIYHOIO
KOMIPKOIO JUISl JTOCJI/DKEHHS KaTOJHO-aHOJHUX IaKETIiB
€JICKTPOJIIB Ta 3 CHCTEMOIO BiJOOPY MPOO BOJIHIO.

OCHOBHOMY  JIBOMa METOJAaMH —  KaTaJiTHIYHUM
PO3KJIATAHHAM TIPH BHUCOKIH TeMIepaTypi HpHpPOIHOTO
ra3y (MeraHy) Ta enexrpoiizom Boau [1—17]. OcHoBHIM
HENIOJIKOM €JIEKTPOXiMITHOTO METOAY OJep KaHHS BOJHIO
€ Horo BenMKa EHEProeMHiCTh. ToMy, Ui BOTHEBOI
EHEepPIreTUKN aKTyallbHUM € PO3po0Ka EIeKTPOXIMITHMX
TEXHOJIOTiH TeHepalii BOAHIO 3 BOJAM 3 MiHIMAJILHUMHU
BHUTpAaTaMH CICKTPOCHEPTil, YoMy ¥ TPHUCBIYCHHIA
3HAYHHUU 00CST HAYKOBHX JIOCIIIKCHB.

BaximBy — XapakTepUCTHKY  CICKTPOXIMIYHUX
TEXHOJIOTIA CTAaHOBUTHL YUCTOTA a00 KIIBKICTH JOMIIIOK
B 3rCHEPOBAHMX Ta3ax. 3BaKAIOUU Ha IIe, 3a0c3MCUCHHS
SKICHOTO BiZOOpY Npo0 Ta3iB € CYTTEBOIO CKIJIAJ0BOIO
JIOCITI/DKeHb  €JIEKTPOJII3HUX —TporieciB. Binbip mpob
BOJHIO (KHCHIO) Oe3lmocepeqHho 3 eNeKTpoJiizepa s
MOANBIIOTO  aHaNi3y Mae€ TeBHI CKIagHOI 3
BaKyyMyBaHHAM 3 €IHYBaJbHUX TPYOOIPOBOIIB Ta
€MHOCTEH /7151 HAKOIIMYCHHS Ta3y.

Metoi0 podoTm € po3poOka Ta BiIIpalIOBaHHA
HEnpsMOTo  BiOOpYy mpoO BOAHIO 3 EICKTPOII3HOL
KOMIpKH 0€3 BaKyyMYBaHHsI JJOJJATKOBOTO 00JIaTHAHHSI.

ExcnepnMeHTAIbHA YaCTHHA

B InctutyTi npoGiiem mamnHoOyayBaHHS iM. A.M.
[igropuoro HAH VYxkpainu po3poOiieHO TEXHOJIOTio
€JICKTPOXIMIYHOTO OTPUMaHHS BOJHIO i KHCHIO BUCOKOTO
THUCKY 3 BHKOPHCTAHHSIM Ta30IOTIMHAIOUOTO €IEeKTPOIa
B Oe3sMeMOpaHHHX  KOHCTPYKIUSIX  €JEKTPOIIi3epiB.
Po3pobnennii  eneKTPOXiMIYHUNA METOX PO3KJIaTaHHS
BOAM € OUKIIYHUM, IO CKJIATAETHCS 3 YEProBUX Y dHaci
TPOIIECiB BUIIJICHHS BOIHIO i KucHIO [18-20].

Jlis mpoBeIeHHS SKCIICPUMEHTAIBHUX JTOCIIIKCHD
MO0 BH3HAYCHHS CIICKTPOXIMIYHOI aKTHUBHOCTI Ta
CJIEKTPOXIMIYHIX XapaKTEPUCTHK CJIEKTPOIHUX

Puc. 1. JIabopaTopHa ycTaHOBKa 3 6e3MeMOPaHHOIO
€IIEKTPOXIMIYHOIO KOMIPKOIO 1 3 CHCTEMOIO BitOOpy IpoO BOJHIO

© 3inynnikos M.M., 2022
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JHUCTHJILOBAHOIO BOJOI0, @ TAKOXX YCTaHOBKa Mae OJIOK
JKUBJICHHS, KOHTPOJIIO Ta YNPaBIiHHA 1 CHUCTEMY
BUMIPIOBaHHS NapaMEeTpiB 3r€HEPOBaHUX Ia3iB.

16

Jlaboparopna yCTaHOBKa Mae cucTeMy
€JIEKTPOXIMIYHOT TeHepamii BOJHIO 1 KHCHIO, sKa
CKJIQJIA€ThCS 3 PEaKTOpa, MaricTpajbHUX TPyOONpPOBOIB,
cemaparopiB  (MPOMHBHHX CKJISHOK) 1 €MHOCTI 3

14

]

13

]

19\ ““O

Ey o

)

21

LR LR Bk b

]

|_ ! ]

Puc. 2. OyHkiioHanbHa cxeMa J1abopaTopHOT yCTAHOBKH 3 6€3MEMOPaHHOIO €IEKTPOXIMIYHOK KOMiPKOFO:
1 — KOpITyC YyCTaHOBKH; 2 — €IEKTPOIIi3Ha KOMIpKa; 3 — cermapaTop BOJHIO;
4 — cemapatop KHCHIO; 5 — pecuBep 30epiraHHs BOIHIO; 6 — pecuBep 30epiraHHs KUCHIO;
7 — MaHOMeTp pecuBepa 30epiraHHs BOAHIO; 8§ — MAHOMETp pecuBepa 30epiraHHs KHCHIO;
9, 18, 19 — enemeHTH PO3NOMITLHIKA TA30PiJUHHOTO IIOTOKY;
10 — esleKTpOMarHiTHI KJanaHu KepyBaHHs IIOTOKAMH y PIAWHHUX MaricTpasix;
11 — eneKTpOMarHiTHUIA KJ1ammaH NoAavi BOAHIO Y CHCTeMY 30epiraHHs;
12 — eneKTpOMarHiTHUI KJ1amaH HoAavi KUCHIO y CHCTeMY 30epiraHHs;
13 — maHOMeTp KHCHEBOI ra30Boi Marictpaii; 14 — MaHOMETp BOJHEBOI Ta30BOi MaricTpasi;
15 — KoHTpOJIEp YIpaBIiHHSI AITOPUTMOM POOOTH EIIEKTPOJTi3epa;
16 — BMHKa4 MEpeKHOTO >KUBJICHHS; 17 — eNeKTPOMAarHiTHUH KJIalaH CHCTEMH 3JIUBY €JICKTPOIITY;
20 — razoBa minerka; 21 — eMHICTh 3 IUCTHIBOBAHOIO BOJIOK0; 22 — ITATUB; 23 — TPUXOAOBHI KpaH

JlabopaTopna eJICKTPOITi3HA yCTaHOBKa
BHKOHAaHA Ha OCHOBI €JUHOT paMU 1 yMOBHO PO3[IiJIcHA Ha
JIBl YaCTHHU:

— BIICIK  €JIEKTPOXIMIUHOT
KHCHIO;

— BIZICIK CHJIOBOT €JIEKTPOHIKH Ta YIIPaBIIiHHS.

Bincik emekTpoxiMigHOi TeHeparii BOJHIO 1 KUCHIO
Mae Oak (Ha puc. | He BKa3zaHU), 32 JOMOMOTOIO SIKOTO
Yyepe3 TOPJIOBHHY B CHCTEMY EJIEKTPOII3HOI yCTaHOBKH
MTOYAaTKOBO 3aJIMBAETHCSA CJICKTPONIT 1 B IMOAAIBIIOMY
MPOBOJUTBECS ~ IEPIOAMYHE  JIO030BaHE  ITONOBHEHHS
MUCTHIBOBAHOI BOAM. B mpomeci enekTpomizy mpu
reHepalii BOJHIO 1 KHCHIO BHTPAYaeThCA BOJA, IO
BXOJIUTh JIO CKJIAQJy CJIEKTPOJIITY, a JYT, IO MICTHTHCS B
PO34MHI, CITy>KUTh TUIBKU IS TIepeHeceHHs 1oHiB. [licns
BHPOOJICHHS YaCTUHU BOJH 3 IEKTPOITY i1 EPioIHO
JIOJINBAIOTD. IlonoBHeHHA BUTPAYEHOI BOJU
3MIHCHIOETHCS TI0 JOCSTHEHHIO TPAaHUYHOI MiHIMAJIbHOT

reHepamnii  BOJHIO i

BEIMYHMHU 00'eMy enekTpoiiTy [20].

Biacik enekTposizy TakoX BKIIOYAE: €IEKTPONIZHY
KOMIPKY 2 3 €JeKTPOJHHM IIaKeTOM; BOJHEBUH 1
KUCHEBUH cenmaparopu 3 1 4, mo 3a0e3nedyioTh
MEPBUHHE OYHWINEHHS BOJHIO 1 KHCHIO BiJ TmapiB
€JICKTPOJIITY; TepeMuKadi ra3opifuHHOTO TOTOKY 9, 18,
19, sxi 3abe3nedyioTh pO3IUIBHY TMMOJady Tra3iB y
BOJHEBY Ta KHCHEBY MaricTpaii. Ha Buxoxai BogHeBOi Ta
KHCHEBOI1 Tra30BHUX marictpaneit BCTaHOBJICHO
eJIeKTpoMarHiTHi kimananu 11, 12 miusg momawi BomHIO i
KUCHIO B pecuBepu cucteMu 30epiranss 5, 6. Konrpons
THCKY BcepeinHi po0oYoi cucTeMH eJeKTpolizepa
MPOBOJUTHCS 32 JIOIIOMOTOI0 MaHoMeTpiB 13, 14. ¥V pasi
HEOOXiTHOCTI 3JIMB EJICKTPOJITY 3HIHCHIOETHCS Yepe3
€JICKTPOMAarHiTHU KiamaH 17.

EnexTpuunuii Bigcik BMilIye i301b0BaHI OJIOKH
VOpaBIiHHSA Ta OKUBJCHHS, B SKHX PO3MIMICHO 1
CKOMITIOHOBAaHO BCE€ HEOOXimHe oOOmagHaHHSA IS
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NEPEeTBOPEHHS]  3MIHHOTO  CTpyMy Ha  IOCTiiHME
(TpancopmaTtopu,  BUNpSIMIAYI Ta  IHBEPTOPH),
KOHTPOJIIO Ta YNPAaBIiHHS TEXHOJIOTIYHHM IPOLIECOM, B
T.4. TapamMeTpaMu Oe3leKn Ta 3a0e3MedeHHs pPOoOOTH
00NaIHaHHS B PYYHOMY 1 aBTOMaTHIHOMY PEKHMAX.

Po3pobnenuii ONOK JKUBIIEHHS, KOHTPOJIIO Ta
yHpaBIliHHS J1a00paTOpHOI YCTAaHOBKH 3abe3medye:

— HampyTy MOCTIHHOrO HOMIHANY i cTabimi30BaHUI
CTpyM; .

— TOYHE pEryJIIOBaHHS 1
CTpYMY 1 HapyTH;

— peBepcHE  IEepeMHMKaHHS  IOJISIPHOCTI
JIOCSTHEHHI 3a/1aHO1 BETMYMHH HATIPYTH.

Jo cxiamy 1a0opaTOpHOi YCTAaHOBKHM HaJIeXaTh

KOHTpPOJIb  BCJIWYUHU

npu

TaKOX  3aco0M  BHUMIPIOBAJIBHOI  TEXHIKH,  LIO
320e3MmeuyroTh BHMIipIOBaHHS napameTpiB
€JICKTPOXIMIYHOTO TeHEPYBAHHS BOJHIO 1 KHCHIO Ta YMOB
BHIIPOOYBaHb.

Jst Bimbopy mpoOu BOIHIO BHUKOPHUCTAHO CKIISTHY

razoBpy mimetky 3erepa 20 (pumc.l) 3 naBoma
OJJHOXOMOBUMH KpaHamu. ['a3oBi mimetku 3erepa
3aCTOCOBYIOTbCS  Juid  BigOopy, 30epiraHHs  Ta

TPAHCHOPTYBAHHS T'a30BUX MPOO 0 MICIsl MPU3HAYCHHS
(TOOTO I MOINANBIIOTO JOCTIKCHHS CKIAAy MpooH
rasy). 3a JOIOMOT'OI0 KpaHiB IIPOCTIp BCEPEINHI MINETKU
3aKPUBAETHCS TEPMETUIHO.

Crin 3a3HauMTH, 10 1 po3podsieHoro B ITTMarm
HAH VYxkpaiau 6e3MeMOpaHHOTO €JIeKTpoItizepa HEMOXKHA
3aCTOCYBaTH BigOMHH crmocid Bimbopy ra3zy B Ta3oBi
mineTky [21] 3acCMOKTYBaHHSIM HOTO BOJOIO, 11O BUTIKAE
3 MIMETKH, Yepe3 MUKIIYHICTh TeHepallii BOIHIO 1 KFCHIO.

Po3pobnena cumcrema BimOOpy MpoO BOJHIO Mae
razoBy mimerky 20, 3akpiuieHy Ha mratuBi 22 Han
€MHICTIO 3 JHCTWIBOBAHOK BOIOK 21 i3 3aHypeHHSIM
HIDKHBOTO KpaHy IINETKH B JIHCTHIBOBAHY BOIY.
HwkHiii kpaH ra3oBoi HiNeTKHM 3a  JIONIOMOTOIO
CWIIIKOHOBOI TpPYOKHM uepe3 TpUXOIOBHH KpaH 23
mia’eIHAHO O cemapaTtopa BomHio 3. Ilpu mpomy kpaii
CHUJTIKOHOBOT TpYOKH 3aBEICHO B CKISHY TPYOKY
HWKHBOTO  KpaHa INNeTKu 13  3azopoM. To0To,
BHYTPIITHIN AiamMeTp CKIAHOI TpyOKH HIDKHBOTO KpaHa
OiybIIIe 30BHINIHBOTO JliaMeTpa CHIIIKOHOBOI TPYOKH, 1110
JIO3BOJISIE  TUCTHJIBOBAHIM BOAI 3a TMOTpeOM BUIBHO
BUTiKaTH 3 TineTku 20.

IIpoBeneHHss eKcIepHMEHTY Ta OOrOBOpPEHHS
pe3yJabTaTiB J0CTiIKeHHS

Oco0uBICTIO Tepediry eNeKTPOXIMIUYHHMX peakmin
BU3HAYCHOI HAa EJIEKTPOJaX € IMKIIYHE YepryBaHHS
OKHMCHOI Ta BIJIHOBHOI peakIlii aKkTUBHOI MacH
Ta30TOTINHAIOY0TO eJeKTpoaa i BUAIJICHHS
ra3omnoiOHOTO BOJHIO 1 KHUCHIO Ha APYTOMY €IEKTPOIi
[18-20].

[lepumM etanoM eKCHEpUMEHTATBHUX JTOCTIIKCHD
KO)KHOTO  EJIEKTPOAHOTO  TakeTa €  aKTHBAIiA
ra3oMorIMHAIOYOTO CJICKTPOJa, IO BINIMOBIJAE JTBOM
(TppOM) TIOBHHUM IIMKJIAM OKHCIIFOBAJIbHO-BITHOBHOT
peakuii akTUBHOI MacH Ta30MOTIHHAIOYOr0 CICKTPOJa,
sIKa TIOBHHHA MPOXOJMTH TIPU MAaJIii TYCTHHI CTPyMY

(15-30% BiJ[ HOMIHAJIBHOTO 3HAYCHHS).
MakcumanbpHuil THCK BOJHIO (KHCHIO) B J1aOOpaTopHii
eJIeKTpOIi3Hii ycraHoBi (puc. 1, 2) cranoButs 1-2 aT™m.

Jlns mpoBeneHHS eKCIIepUMEHTAIBHAX JTOCIIIKEHb
HEOOXiHO IPOBECTH HACTYIHI MATOTOBYi pOOOTH:

— mepeBipka poOoTH 1abOpaTOPHOI YCTAHOBKH 3
EJIEKTPOXIMITHOIO KOMIPKOIO;

— 3alOBHEHHS JUCTWIHOBAHOIO BOJOIO Ta30BOi
mnetku 20;

— 3aIIOBHEHHS €EMHOCTI 21 JUCTHIHOBAHOIO BOJIOIO;

— BCTaHOBJICHHS T'a30B01 mineTku 20 Ha mratus 22
i3 3aHypeHHSIM HHXXHBOTO KpaHy B eMmHICTH 21 3
JIMCTHIILOBAHOIO BOJIOIO;

— 3alOBHEHHS Kpi3b TPHUXOJOBMHA KpaH 23
JCTUIILOBAHOIO  BOJOIO  CHJIIKOHOBOI  TpyOkM Ta
i1’ € THAHHA 11 10 HIOKHBOTO KpaHy Ta30BOi MIMETKH;

— T AKJTIOYSHHS 30BHIITHIX BUMIPIOBATEHHUX
MIPUCTPOIB.

ExkcriepuMmeHTansHi  JOCTIDKEHHS  €JIEKTPOIHOTO
makeTa B yMOBax JIabOpaTOpHOi  yCTaHOBKH 3
6e3MeMOpPaHHOIO EJIEKTPOXIMIYHOIO KOMIPKOIO ITPOBOASATH
IpHU JCKUTPKOX 3HAYCHHSX T'YCTUHH CTPpyMy, TOOTO 3a
3MIHHOT ~ IPOJYKTHBHOCTI €JIEKTPOJI3HOT KOMIpKH 32
BOJTHEM.

Bin0ip mpoOu BOJHIO BHUKOHYETbCS HACTYITHHM
YHHOM.

[onepenHpo, MIA YCYHEHHS IOMIIIOK IONATKOBHX
ra3iB, Kpi3b TPHUXOMOBHHM KpaH 23, BIIKpUTHI Ha
atMocepy, BUKOHYEThCS TIpOAyBKa cemaparopa 3 i
ra3oBoi MaricTpaji 3reHepOBaHUM B EJIEKTPOI3HIH
KOMIpIIi BOJTHEM.

[ToTiM TpUXOMOBUH KpaH TEPEKIIOYAETECS B
poboue TMOJIOKEHHS 1 HAKONMWYEHUH Y BOJHEBOMY
cermaparopi 3 BOJCHb Kpi3b TPHUXOMOBHMH KpaH 23 3a
JIOTIOMOT'OI0 CHJIIKOHOBOT TPYOKHM HOJAETHCS 10 I'a30BOi
ninetkn 20 3 TOCTYNOBHM BUTHCKAHHSIM TUCTHIBOBAHOT
BOJIY 3 CHJIIKOHOBOI TPYOKHM Ta Ta30BOI MINETKH, IO
TaKoX 3a0e3rnevye BiJICYTHICTh Yy 1Tpo0i BOIHIO AOMILIOK
IOIATKOBHX Ta3iB.

[Tomaua BomHIO 70 Ta30Boi mimeTkH 20 BiIOyBaeThCs
Kpi3b HWKHIM KpaH IMNETKH, a BEPXHIH KpaH MPH I[OMY
3HAXOJIUTKLCS y TTOJIOKEHHI “3aKpHUTO”.

3amnmoBHEHHS BOIHEM I'a30BO1 IIIIETKH, B 3aJIEKHOCTI
BiZl 00’€éMy MINETKHU Ta MPOJYKTUBHOCTI E€JIEKTPOJI3HOT
KOMIpKH 3a BOJIHEM, MOXE BiIOYBaTHCh 3a JEKiJIbKa
HAIIBLUKIIIB BUAUIEHHA BOAHIO. IIOBUIbHE 3aIIOBHEHHS
HAKOMMMYCHUM 3TCHEPOBAHUM BOJHEM Ta30BOi MINCTKH
20 mO3BOJSE TMOBHICTIO BUTHCHYTH 3 HEi TUCTWIAT B
eMHICTh 21 0e3 3aJMIIKIB Kpamneib PilMHM Ha CTiHKax
e TKH.

[Ticns TOBHOTO BUTHUCKaHHS YCHOTO 00’€MY BOIH 3
razoBoi mineTkn 20 HWKHIK KpaH MEPEBOTUTHCT Y
MOJIOKEHHA ~ “3aKpHTO” Ta  CHIIKOHOBa  TpyOKa
Bil’€MHYETHCsI. 3aloOBHEHY BOJHEM IIIMETKY MOXKHA
TPAHCIIOPTYBATH B MiCIle TPU3HAYCHHSI.

B Tabmumi 1 HaBeieHO 4Yac 3alMOBHEHHS Ta30BOI
IINETKH BOJHEM B 3aJISKHOCTI BiJI PEXXMMHHUX HapaMeTpiB
po0OTH  TpH  EKCICPUMEHTAIBHUX  JOCIIKCHHSX
€JIEKTPOJHOTO MTAaKeTa B yMOBAaX J1a00paTOpHOL
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YCTaHOBKH 3
KOMIpPKOIO.

06e3MeMOpaHHOI0  EJIEKTPOXIMIYHOIO

Tabmunss 1. Yac 3amoBHEHHsS Tra30BOi INIETKH BOIHEM B
3aJIeKHOCTI BiJi TYCTHHH CTPyMY

I'yctuHa ctpymy, | O6’em minertkw, Yac 3arnoBHEHHS
A/m? MIL MIIETKH, XB.
150 15
100 25
75 500 37
50 72
3MEHIIIEHHsT  TPHUBAJIOCTI  3allOBHEHHS  Ta30BOi

MIMETKA BOJAHEM CBIMYUTH TPO TiABUINEHHS TYCTHHH
CTpYMy Ha eJleKkTpoaax (ToOTO 3pOCTaHHS CTPyMY
xuBieHHs). OTpuMmaHi  eKCHepUMEHTalbHI  jJaHi
JIO3BOJISITH PO3POOMTH OPHIiHANBHUH HENpsIMHUH BinOip
npo0 BOJHIO Oe3mocepenHbo 3 EIEKTPOIIi3ZHOI KOMIpKH
0e3 3MilyBaHHs 3 aTMOC(EPHUMH ra3aMu.

BucHoBku

Po3pobieHo Ta BiAmpanbOBaHO HEMPSIMHUHA BinoOip
mpo0 BOAHIO 3 0e3MeMOpaHHOI eNEKTPOII3HOI KOMipKH
06e3 BaKyyMyBaHHS 3 €IHYBIBHUX TpPYyOOIpPOBOMIIB Ta

€MHOCTEH I  HAaKkoNMYeHHs  ra3zy. Meroauka
MPOBENIEHHSI  PO3POOJEHOTO  HENpsMOTo  Bigbopy
3abe3rmeuyye YHCTOTY Ta  MPEICTABHUIITBO  MPOOH

3reHEPOBAHOI0 B EJIEKTPOJII3HIM KOMipi Ta3zy.

Binbip npo6 BOIHIO MPOBOJAMBCS 3 BUKOPUCTAHHIM
CHUCTEMH «EJIEKTPOJIi3Ha KOMipKa — CernapaTop BOJHIO —
3allOBHEHA JMCTWJILOBAHOIO BOJAOIO Tra3oBa IHETKa.
Cucrema  HaJae  MOMJIMBICTH  TpaHCIIOPTYBaTu
BUPOOJICHHUH B €IIEKTPOII3HIN KOMIpI BOEHb IO Ta30BOT
MieTK 0e3 3MIlTyBaHHs 3 aTMOC(HEPHUMH Ta3aMHu.

3amnmoBHEHHS BOJHEM I'a30BO1 IIIIETKH, B 3aJIEKHOCTI
Bil 00’eMy MINETKH Ta MPOIYKTHUBHOCTI €JIEKTPOi3HOT
KOMIpKH 3a BOJHEM, MOXKE BiIOyBaTHCh 3a JAEKiIbKa
HAIIBIUKIIB BHUIUIEHHS BOIHIO. [IOBUILHE 3allOBHEHHS
HAKOIMYEHUM 3TE€HEPOBAaHUM BOJHEM Tra30BOi MINETKH
JI03BOJISIE TIOBHICTIO BUTHCHYTH 3 Hei IHCTHIAT 0e3
3aJIMIIKIB Kparellb piINHYA Ha CTIHKaX MIIMeTKH.
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M. M. ZIPUNNIKOV

DEVELOPMENT OF INDIRECT HYDROGEN SAMPLING FROM A MEMBRANELESS
ELECTROLYSIS CELL

The paper presents a method of hydrogen sampling from an electrolysis cell for further analysis of the composition of
the generated gas. Solving the problem of hydrogen sampling, the system "electrolytic cell - hydrogen separator - gas
pipette filled with distilled water" was used. The system ensures the supply of hydrogen produced in the electrolysis
cell to the gas pipette without mixing with atmospheric gases. Sampling of hydrogen (oxygen) directly from the
electrolyzer for further analysis was carried out without evacuating the gas storage tanks and connecting pipelines. The
purpose of the work is the development and testing of indirect sampling of hydrogen from an electrolysis cell without
vacuuming additional equipment. The developed method of indirect selection ensures the purity and
representativeness of the gas sample generated in the electrolysis cell. The system makes it possible to transport the
hydrogen produced in the electrolysis cell to the gas pipette without mixing it with atmospheric gases. Slowly filling
the gas pipette with the accumulated generated hydrogen allows you to completely squeeze the distillate out of it
without remaining drops of liquid on the walls of the pipette.
Key words: hydrogen, electrolysis cell, sampling, distilled water.

H. H. SHIIYHHUKOB

PA3ZPABOTKA HEIIPAIMOI'O OTBOPA ITPOb BOAJOPOJIA U3 BE3MEMBPAHHOM
SJIEKTPOJIN3HOU AYEUKHU

B pabore mpencraneH crnocod ordopa mpod BOIOpPOAa M3 IEKTPOIM3HOW SUEHKH IS TMOCIEOYIOIIEro aHain3a
COCTaBa CreHepupoBaHHOrO rasza. Pemas 3amauy or6opa npoOsl BOJOPO/Ia, HCIIOJIB30BATIACH CHCTEMA «QJICKTPOIU3HASL
siueiika — cemapaTop BOJOPOA — 3allOJHEHHAS AUCTHIUTMPOBAHHOW BONOW ra3osas mumeTkay. Cucrema oOecrieynBact
1oJ[a4y MPOM3BOIMMOTO B AJIEKTPOJIM3HON sYEHKe BOJOPOa B ra30BYIO MUIIETKY 0€3 CMELIMBaHMS C aTMOC(EPHBIMU
razamu. OtOop mpoO Bomopoaa (KHUCIOpOJa) HEMOCPEICTBEHHO W3 JJICKTPOJHM3epa JUId JaTbHEHWINEro aHaln3a
pou3BOIMICSA 0e3 BaKyyMHpPOBAHHS €MKOCTEH JJIS HAKOIUICHWS Ta3a M COCTMHHUTENBHBIX TPyOOmpoBoaoB. Llennio
paboThl sBIsETCS pa3paboTka W OTpaboTKa KOCBEHHOIO OTOOpa MpoO BOIOpPOaA W3 DJIEKTPOJIM3HOW SYEHKH 0e3
BaKyyMHPOBAHHS JOTOJIHUTEIHFHOTO 00opymoBaHHMA. MeToawka HpoBeneHHS pa3paboTaHHOTO KOCBEHHOTO OTOOpa
obecrieyMBaeT YUCTOTY IPOOBI CTEHEPHPOBAHHOTO B JJEKTPOIM3HON suelike ra3za. Cucrema IpenoCTaBIIseT
BO3MOXHOCTh TPAHCIIOPTHPOBATh IMPOU3BOIUMBIA B JJIEKTPOJIU3HOW sUCiKe BOJOPOJA JO Ta30BOH MUIETKH 0e3
CMEIIMBAHKUS C aTMOC(EpPHBIMU ra3amu. MEJICHHOE 3alOJHCHUE HAKOIUICHHBIM CreHEPHUPOBAHHBIM BOJOPOJOM
ra3oBOil MUIETKH IMO3BOJSCT MOJHOCTHIO BBIKATH M3 HEE JUCTIILUIAT 0€3 OCTATKOB Kallellb JKUJKOCTH Ha CTCHKAX
MTUTCTKH.
Knrouegvle cnosa: Bonopo, SIEKTPOIN3HAS sT4elika, 0T00p NMpo0, AMCTUILITMPOBAHHAS BOJA.
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C. I. BYXKAJIO, C. I1. ITJ/TIH, B. 0. KPABYEHKO, €. A. KOIIEHYEHKO, M. B. HA3APEHKO

MNPUKJIAJIA TA 3AJJAYI 3 KOMIIVIEKCHOTI'O BUKJIAJAHHSA JTUCHUIIJITHA XAPYOBA XIMIA

V marepianax cTarTi po3riSIHYTI MOXKJIMBOCTI JUIsl BU3HAUCHHS Iijiel HaB4aHHS cTyneHTiB BH3 3a mucrmmuiinoro Xapuosa ximist 3
METOI0 MOJAJBIIOl PO3POOKH CKIIAJOBUX KOMIUISKCHHX MpoekTiB. IIpu HamucaHHI CTaTTi BHKOPHCTaHO OaraToOpiuyHHil JOCBIix
BUKJIAIAHHS AMCLUUIUTIHM «3arajbHa TEXHOJIOTiS Xap4oBol MpPOMHCIOBOCTI» B HalioHaJbHOMY TEXHIYHOMY YHiBepcHUTETI
«XapKiBCbKHUIA MOJITEXHIYHUH IHCTUTYT» Ha Kadelpi IHTErpoBaHUX TEXHOJIOTIH, mporieciB i amapaTiB. Po3poOku mpoBeneHi 10
3aCTOCYBaHHS CYYaCHMX BHCOKOC()EKTMBHMX HAayKOBO-OOIDYHTOBAHHMX TEXHOJIOTIH BHKOPHCTAHHS CHUPOBMHHM, HAINPHUKIAM, Bij
pI3HOBHIIB XIMIYHOTO aHaji3y CHPOBHHHM Ta IPOAYKTIB 10 BHOOPY TEeXHOJOTiYHMX cTamii. IIpencraBneni mpukmamy i Jesxi
0COOJIMBOCTI MOXKIMBHX PIIlIeHb HABYAHHS, SKi 3aCHOBaHI Ha €KCIICPHMCHTAIBHUX JTaHUX PO3POOKHM MeXaHIi3MiB imeHTH]ikarii-
kiacuikarii TeXHOJIOTIYHNX HPOIECiB 1 amapariB y BUMIIAAL 00'€KTIB IHTENEKTyaIbHOI BIACHOCTI. Y CTATTi MOKa3aHI HMPHKIIaIH
HanpsIMKIB BJIOCKOHAJICHHS TEXHOJIOTI{ Ta oOnamHaHHS Ui MepepoOKH TOMATiB Pi3HHUMH CIOCOOaMHM, IPOaHANI30BaHI METOIH
iHTeHCUDiKaLil TEXHOIOTIYHUX POLECiB BUPOOHULITBA 3 ypaxyBaHHIM OTPUMAHHUX 3HAHb 3 TUCLHUIUTIHK Xap4yoBa XiMis, a TaKOXK
IHHOBAIlil PI3HOBUIB KOMIAHIA 31 CKIaJHOI0 OOpOOKOIO pi3HOBHAIB cupoBHHH. [IpoGiema yTuIii3aiii pi3HOBHAIB BiAXOIIB
PO3IIISIIAETHCS y BUMIISAL CKIaHUX KOMIUIEKCHHX IPOLECIB, X TOCIIIKEHb 1 aHali3y eHepro- i pecypco30epiralounx CKiIagoBHX.

KurouoBi cjioBa: xapuoBa XiMmis, Cy4acHi TEXHOJIOTii XapuyBaHHs, TOBAPO3HABCTBO Ta YIMPABIIHHS 3aKyIiBJISAMH,
TEXHOJIOTiSI MPOAYKIIii pECTOPAHHOTO TOCIOAAPCTBA, KOMIUIEKCHI iHHOBALiHHI TPOEKTH, METOIM HABYAHHS CTYIEHTIB.

Beryn. [ToyaTkoBUM eTarnom pO3poOKH
KOMIUIEKCHOTO IHHOBAI[WHOTO 3aBJaHHS HaBYaHHS
CTYACHTIB MOXHA O3HAYWTH MOCTAHOBKY HaBYAIBHUX
KypCiB, SIKi YTBOPATH IUKJ 3 BIiAMOBITHUX JUCIMILIIH i
CIpsIMOBaHI Ha (OpPMYBaHHS HAaBHYOK CTBOPCHHS ¢
OTIMICY CHCTEM PI3HOTO PiBHSI CKJIATHOCTI.

3rifHO 3 IUIAHOM  HABYAIBHOI  JUCIHIUTIHA
«XapuoBa XiMis» TmependaueHO MPOBEACHHS JICKIIii,
NPAaKTUYHUX 3aHATh, CAMOCTIHHOT pOOOTH Ta BUKOHAHHS
IHAMBiyaJbHOTO 3aBIAHHS 3a BapiaHTamu. HaBuyaHHs
CTYACHTIB  mependayae  mopsn i3 pO3IISLIOM
knacudikamii-ineHTrudikamii  OCHOBHOTO  JIEKIIHHOTO
MaTepialy BCTAHOBJICHHS Ta PO3TIISII KOJia TMPOOJIEeMHUX
MUTaHb JUCKYCIHHOTO XapakTepy, SKi HEeIOCTaTHbO
po3po0JIeHi B HAyIli W MalOTh aKTyajlbHE 3HAYEHHS IS
Teopii, po3paxyHKiB Ta MpakTHKH. JIekiii mpoOIeMHOTO
XapakTepy BiAPI3ZHIIOTHCS MOTITHOICHOI0 apTyMEHTAIIIEI0
MaTepially JOCHIJDKCHHs, M0 BHUKJIAIA€ThCS. BoHH
CHpHAIOTH (OPMYBAaHHIO Yy CTYIEHTIB CaMOCTIHHOTO
TBOPYOTO MHUCIICHHS, MPHUIICIUIIOITh IM Ii3HABaJIbHI
HABUYKH JIO BU3HAYCHHS Ta aHAII3Yy iepapxii CKIaJI0BUX
HaBYAHHS 3 ypaxyBaHHSAM HOPMATHBHO-TCXHIYHOT
nokymenranii (HTJI) 3a pi3HOBHZaMU JOCIIIKCHHS
mporieciB xap4uoBoi ximii. CTyJeHTH CTal0Th YIaCHUKaMH
HAyKOBOTO  IOINYKY-OOTPYHTYBaHHS Ta  BHUPINICHHS
KOMIUIEKCHUX TPOOJEMHHX TEXHOJIOTIYHUX TIPOIIECiB
BUPOOHUIITBA Pi3HOBHIIB MTPOIYKITii.

3arajabHi BiZomMocTi mMpo 00’€KTH BHBYEHHH Ta
npeaMeT AUCHUILIIHU. Y ICSIKUX BUIAHHIX aBTOpa 3a
HANpSIMKaM¥U  TUCHHILUTIH KOMIUIEKCY HaB4aHHS [1-7]
BIIepIe B YKpaiHi 3alIpONOHOBAHO CYMICHE PO3TIISIaHHS
TEOPETHYHMX MHUTaHb 3 Kypcy (32 yd4. rox.), Ha miaCTaBi
SKHUX PO3p00JIeHO NpaKTH4HI Ta JabopaTopHi podotu (32
y4. TOJI.), BIepine po3polieHi OaratoBapiaHTHI TECTOBI
3aBIAaHHA Ta 3aJadi 3 OCHOBHHX TEM Kypcy 3a
OOJIOHCHKOI0 CHCTEMOIO HAaBYAHHS, IHIUBITyalbHI Ta
KOHTPOJIbHI ~ 3aBJaHHS JJIsi  CaMOCTIHOI  po0OOTH.
3aCBOEHHS CTYACHTAMH HaBYAILHOTO MaTepiany, MOXHa
MIEPEBIPUTH 32 PE3yIbTATAMH iX YIACTi Y KOMIUIEKCHOMY
IrpOBOMY MIPOEKTYBaHHI JI0 SIKOTO BKIIOYEHO

IHAVBIAyanbHI €IEMEHTH HOBUX HAyKOBHIX JOCIIIKEHb,
o0 3aBEpIIYEThCS IMyOJikamiero cTarri abo  Te3
KoH(pepeHIil sl KoXKHOTro cTyaeHTa. [Ipu 1pomy ekl
CIIPUAIOTh HABYAHHIO CTYICHTIB — IMEPETBOPIOIOTH YCHY
W MHCEMOBY iH(pOpMAIiI0 y Bi3yaldbHy QopMy, IO
3aBISAKH CHUCTeMaTH3allil W BUOKPEMJICHHIO HaHOIbIIT
3HAYYIIUX, CYTTEBUX CJICMCHTIB 3MICTy HaBYaHHS
(dopmye y HUX npodeciiiHe MUCIICHHS 32 KOMIUIEKCHUMH
HATPSMKaMHU HayKOBO-OOIPYHTOBAHOTO JOCIIPKCHHS.

3rizHo 3 OCBITHBO-KBaTi(iKaLiitHOO
xapakTepuctukoro Bunyckauka HTY «XIII» ocHoBHUMHU
CKIIQZIOBUMH HOTO OCBITH € TpodeciifHa MiIroToBka Ta
PO3BUTOK HOTO OCOOMCTOCTI: IMHUPOKO 3aCTOCOBYIOTHCS Y
HaBYAILHOMY  TIpolleci Taki METOIW  aKTUBHOTO
HaBYaHHS, K [JIOBI irpd, irpoBe TPOEKTYBaHHSA Ta
CydacHE KOMIUIEKCHE TMIPOCKTYBaHHS 3a OCHOBHUMH
HampsIMKaM{d ~ HaBYaHHS.  PI3HOBHAM  aKTUBi3amil
KOMIICTCHTHICHOTO MiJXOJy BUKJIAadiB 1 CTYICHTIB 1O
po3pobok 3 IHHOBAIIITHOTO KOMILUICKCHOTO
NIPOEKTYBaHHS CTYJCHTIB IOYMHAIOUM 3 2 Kypcy 1 naii
OakanaBpaT, MarictpaTypa, acmipaHTypa,  3aXHCT
mucepranii 1 T.1. Kagenpa ITITA akTuBHO cmiBIIparjtoe 3
yieHaMH Y KpaiHChKoi acowmiariii XiMi4HOi Ta Xap4oBOi
IHKeHepii, AKa € CTPYKTYPHOIO CKJIAJIOBOIO YaCTHHOIO
€Bporneiichkoi ¢eaepartii XiMiuHOT iHmkeHepii. Takox,
HalpuKiIaj,  CIiBmpansd  kadeApd  iHTETPOBAHUX
TEXHOJIOTiH, MPOIECiB Ta amapaTiB W MEHEIKMEHTY Ta
onomatkyBaHHsI HTY «XIII». ¥ 2017-2018 pp. 3rigHo 3
IJJAHOM KOMIUIEKCHOTO i1HHOBAIIIMHOTO TPOEKTYyBaHHS
NPOBEJCHO  MiJCYMKOBHI  eTam-Iipe3eHTamio  3a
3arajbHOIO TEMOIO «AHaJII3 MOXKIMBOCTEH MEHEIKMEHTY
KOMIUICKCHUX IHHOBALIWHUX IPOCKTIB EHEPreTUYHOrO
Mikcy». [lo BupimeHHS Ta pO3poOKH OCHOBHOI TeMHU
wianyeTsest 3anmydatn cryaentiB HTY «XIII» rpymnm
BEM-1324a,6, 3a pucumiuliHaMu: «XapdoBa XiMis»,
«CyuacHi TeXHOJIOTii XapuyBaHHs», «TOoBapO3HABCTBO Ta
VOPaBJIiHHA 3aKyMiBISIME», «TEeXHOJOTiS MPOMYKITi
PECTOPAHHOTO TOCIOAPCTBAY Ta iH.

© Byxkano C.I, Irnin C.I1., KpaBuenko B.O., Koneiiuenko €.A.,
Hazapenko M.B., 2022
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Temu  mpoekTiB  «JloCHimKeHHS  CY4YacHHUX
TEXHOJIOTIH Xap4yyBaHHS — KOMIUICKCHI ITOKa3HHKH Ta
1HHOBALII1», «3arajibHi METOIH MPUUHSTTA
TEXHOJIOTIYHMX Ta  YyNPaBIIHCHKUX  pillleHb IS
IHHOBAIITHUX T ITPHEMCTB» Ta «3aranmpHi
XapaKTePUCTHKH KOMIUIEKCHOTO porecy
E€HePreTUIHOTO MIKCY 3 YpaxyBaHHSIM albTePHATHBHUX
Jokepen  eHeprii». Taki TNPoOeKTH MalwTh  CTaTyc
aKTyaJlbHUX TMPoOJeM CydacHOCTI, 3B’SA3aHUX, MEpPII 3a
BCE, 3 BUCOKMMHU I[IHAMH Ha SHEPrOHOCIT Ta MOTPEOYIOTh
ydacTi CTyAEHTIB Ha YCiX CTajisx BukoHaHHs. [lpum
MPOBECHHI MPOEKTYBaHHS CTYACHTH OTPUMAIH [IIHOOKI
3HaHHS 3 KypCiB Ta KOMIICTCHTHOCTI HABUYKH [0
MIPOBEICHHS CaMOCTIHHOT HAYKOBOi POOOTH.

Jis  cydacHMX METOJIB HABYAHHS HAsBHICTB
00’€KTIiB 1HTENEKTYyaJIbHOI BIACHOCTI € 00OB’SI3KOBUM
CKJIIAJIOBIM  €IIEMEHTOM  CHCTEMH  KOMIUIEKCHOTO
OBOJIOJIIHHA ~METOJaMHd  KOMIIETCHTHICHOTO  aHaji3y
IHHOBAITI THUX 00’€eKTiB TIPOMHMCIIOBOCTI, 111(V)
BiT0OpakaroTh Pi3HOBUIY IyOumikarliii cryaentis [8—11].

IIpuknan Moaesti KOMIJIEKCHOTO NPOEKTYBAHHSI.
3a yMOBaMU KOHIICHIIisl O€3[IEPEePBHOTO BIIPOBA/XKCHHS B
HABYAJBHHUN MPOIEC KOMIUICKCHOI JJIOBOi TPH HOBOTO
MOKOJIIHHSL CTYAEHTH YSBISIOTH cebe CHiBpoOiTHHUKaMHU
HAYKOBOTO IECHTPY 3 MIATPUMKHU KIIOYOBUX CIICMCHTIB
ITOBHOTO JKUTTEBOTO UKITY CTBOPCHHS
KOHKYPEHTOCIPOMOKHOT HAYKOEMHOT MTPOTYKITi.

3amoBHHK TypucTHdHa ¢ipma «CydacHa YkpaiHa»
chopmymioBaB TeXHIYHE 3aBIaHHS 3 YpaxyBaHHIM
HasBHUX DPI3HOBUIIB OpPTaHIYHOI POCIUHHOI CHUPOBHUHHU
BJIaCHOTO BUpPOOHMIITBA. OMHUM i3 BapaHTIB BUKOHAHHSI
3aMOBJICHHS Ha ITOYAaTKOBOMY €Talli MOXKHAa BH3HAYUTH
OIIMCOBHH anroput™ (Tadm. 1).

Tabmums 1. Iepapxist miaroroBumx cramiii BUKOHAHHS
iHHOBALIHHOTO OCIiKEHHS

Ne |Knacudikarisi-izeHTudikarist cragii HaBYaHHsI

1 |OsnaiiomsieHHss CcQOpPMOBaHOI MIATPYNH CTYIEHTIB 3
BapiaHTaMH 3aBJIaHHs, BIACHUI BHOIp MOJIC)i BUKOHAHHS

2 |®opmyBaHHS HAYKOBOTO INAIPYHTS JUISL IATOTOBYHX
CTaii JOCHIKEHHS

3 |O6roBopenHs BapiaHTiB MO3MLiiI BAKOHAHHS JOCIIPKESHHS
332 BU3HAYCHUMH HAMPSIMKAMH Ta POJBIMH Y MATPYITi

4 |Knacudikamnis-ineHTU(IKaIs 3aralbHUX HUTeH, MO3UIiN Ta
MOJleNieil  BHKOHAaHHS Ui KOXKHOTO  CTyICHTa 3a
KaJICHAAPHUM IJIAHOM MiIrOTOBYOTO JIOCIIPKECHHS

5 |Ckmamosi HaIOBHEHHSI 3MicTy iHHOBALIHHUMHU
HAMPsIMKaMH JTOCTTi JUKCHHS
6 |DopmyBanHs  Habopy  TO3MLiii 32  3araJbHUMH

iHHOBAL[IHIMH HaNpsIMKaMHU JOCIDKSHHS

7 |BukoHaHHS  CKJIAQJOBHX  IIO3MIIH 33  3araJbHMMH
IHHOBalliHIMHU  HANpsIMKaMH CKCIICPUMECHTAIBHUX — Ta
PO3paxXyHKOBHX JIOCTIDKEHb

8 |DopmyBaHHSs Pi3HOBU/IB MOJENICH IpOrpaMyBaHHs Habopy

BJIACTHBOCTEH KOMIIOHEHTIB 3a 3arajJbHUMH
iHHOBAI[IMHUMH HANPSIMKaMH JI0CJTiUKCHHS
9 |DopmyBaHHS BHCHOBKIB Ta IIEPCIEKTHB peai3amil

HpOBKTiB 3a BHU3HAYCHUMH 3araJilsHUMH iHHOBaHifIHPIMPI
HalpssMKaMu IIOCJ'Ii,II)KeHHS[

IrpoBe npoekTyBaHHs a00 AIJIOBY I'PY MOXKIHBO

BUKOHYBaTH 3a OJJHUM 3 TPbOX HampsMKiB: 1) B 00’emi
OJIHIET MUCIMILIIHY, SIKa BUKIIAIA€ThCSI HAa OHIN Kadeapi
(Ha 0a3i KypcoBOro IpOEKTy, KypcoBoi poboru abo,
HaBiTh JIAOOPATOPHOTO KYypCy Ta PO3PaxyHKOBOTO
3aBAaHHA); 2) B 00’ €Mi KiJTbKOX CIIeMiadbHUX TUCITUILTIH,
SKi BUKIQHAIOThCS Ha onHid kadenpi; 3) B 00’emi
KITBKOX CIELiadbHUX IUCLHUILIIH, SIKI BHKJIAJAIOTHCS Ha
pi3HEX Kadeapax abo HITUX MiIpo3Iiax.

Taki MPOEKTH MAIOTh CTATyC aKTyaJIbHUX TPOOieM
CY4acHOCTI, 3B’I3aHHX, [IEpIII 32 BCE, 3 BUCOKUMH IL[iIHAMHU
Ha €HEepProHocii Ta MoTpeOyIOTh y4yacTi CTyJIeHTIB Ha ycix
CTalisX BUKOHAHHS. J[JI1 Cy4acHMX METOJIB HAaBYaHHS
HasBHICTb OO0 €KTIB IHTEJIEKTYaJIIbHOI BIACHOCTI €
00OB’SI3KOBUM ~ CKJIaJJOBUM  €JIEMEHTOM  CHCTEMH
KOMIUIEKCHOTO OBOJIOJIIHHS METOJlaMU
KOMITETEHTHICHOTO ~ aHali3y i1HHOBalidHUX 00’ €KTiB
MPOMHUCIOBOCTI, IO  BimoOpakaroTb  Pi3HOBUAHN
myOmiKaIid CTyIeHTIB.

KomrmnexkcHu#t MpoeKT Mae Sk MiHIMYM JIBi TPyIIH —
y KOXKHIH TPyIi € KEPIBHUK Ta BUKOHABII 32 TEXHIYHUM
3aBIAHHSIM Ta HANpPSIMKAMHU iX BHKOHAHHS: I1HXKCHEp-
TEXHOJIOT, 1HXKEHEep-IOCHiAHUK, IHXKEHep-au3aiHep Ta
IH)KEHEep-MEHE/KEp, alleé KOXEH CTYJIEHT OBOJIOAIBaE
yciMa cremiai3alisiMy 3a TIAHOM JOCIIPKCHHS.

KomyHikamiss MiX TIpynamMu CTYAEHTIB pI3HHX
PIBHIB BiIOYBA€THCS BIAMOBIIHO 10 BUHUKHCHHS ITUTaHb
3a mpoekToM. IlepiomuuHicTh 3ycTpiued-Hapan 3
BuknagadeM 5—10 ni6 y ¢opmari oduaiin abo y popmarti
OHJIAlH 3a IHIIIaTUBOIO OYAb-IKOT'O yYacHHWKa IMPOEKTY,
«MO3KOBI IITYPMHU» TiCJsl 3aBEPLICHHS KOXKHOTO eTary
AITOPUTMY BUKOHAHHSI.

Mera Ta pe3ynbTatd poOOTH 3a MNPEACTABICHOIO
METOAMKOK: po0OTa B KOMaHJi, iHIMBIIyami3amis Ta
opraHizauiss poOOTH HajJ IHHOBaUiHHMMH IIPOEKTaMHU
pi3HUX piBHIB, 0pOpPMIICHHS CKJIaZOBUX IOCIHIIKCHHS y
KOMIUIEKCHHH MPOEKT Ta IPE3CHTAIiI0 3 ypaxyBaHHSIM
TEXHIYHOTO  3aBJaHHSA 3aMOBHHMKa. Y  pe3yJbTari
PI3HOBUIIB JOCHIKEHHS 3a pPO3pOOJIEHHM IUIAaHOM
CTYJICHTH Ta BUKJIamadi pisHUX kademp abo iHCTUTYTIB
CTBOPIOIOTh ~ KOMIUICKCHUH  IHHOBAIIIMHWHA  KiHIICBHI
MpoayKT abo TEXHOJIOTII0 Ha PiBHI HAaBYAILHOTO
npotecy, HasIBHICTh EKCIIePUMEHTAIILHOT Ta
PO3paxyHKOBOI YaCTHHH O0OB’s3KOBa. BIIpoBakKeHHS B
HaBYaJbHUH  IPOLIEC  3alPOIIOHOBAHOI  KOHUEMIl
KOMIUIEKCHOTO IrpoBOrO NPOEKTYBaHHA, a MO CYTi
JUIOBOi TpH, CIPHUSE PO3BUTKY IHTCICKTYaJbHHUX Ta
opraHizauiiiHux 34i0HOCTEH CTyaeHTIB, PopMye HaBUUKH
CaMOCTIHHOT, oprasizaniiHol Ta KOJIEKTUBHOI
JSUTbHOCTI, KpEaTUBHICTH Ta OCOOHMCTICTh KepiBHHKa-
CTyJIeHTa, 1[0 3arajoM CIIPHUSE IHTCHCUBHOMY PO3BUTKY
HAyKOBO-TEXHIYHOI TBOPYOCTi BUITYCKHHUKIB BHIIUX
HABYAIBHUX 3aKJIAadiB.

Pi3HOBUIM TIpOEKTYBaHHs, HANMpPUKIAL, 3 KypcCiB
«XapuoBa xiMmiss» Ta «CydacHi TEXHOJIOTii XapuayBaHHS»
MPOBOIATh 3 ypaxyBaHHSAM ONTHUMI3allii TPOIECiB
pecypco- i eneproz0epexenns. [liaxix mo BHpIICHHS

3aBJaHb y KOXHIH 3 MiArpyn CTyAEHTH oOupanu
CaMOCTIiHO 3 ypaxyBaHHSAM pE3YJIbTATiB  aHalizy
BIANOBIOHOT JliTepaTypd Ta IPOBEJICHUX HAYKOBHX

Jociimkens (puc. 1 ta 2).
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O0’eKTOM NPOEKTYBaHHsS BHOpaHi 0araTOTOHHAXKHI
CUPOBHHHI KOMIIOHCHTH 3aMOBHHKa. [IpoBemeHo Ta
NPOaHali30BaHO TEXHOJIOTIYHI  pO3paxyHKH, aHali3
TEXHOJIOTIYHOT Ta (PYHKIIOHAJIBHOI CXeMHU BHPOOHHUIITBA
OoporrHa, 0COOIMBOCTEH TEXHOJIOTII XapdyBaHHA Ta
BUMOT JI0 TOTOBOi MPOMYKIIi; TPOBEACHI BiIMOBITHI
eKCIIEPUMEHTH: BHW3HAYCHHS W JOCTIDKEHHS (i3MIHUX
BJIACTUBOCTEHN KJIEMKOBMHM, KHCJIOTHOCTI Ta O-aMiTasu
oOpaHmx 3pa3kiB OOpoIIHAa, a TaKoXK  PEOoJIoTii

Ouinka MoKJIMBOCTE#

TeXHIYHOTO 3a0e3nevYeHHst

T — [N Ng—=
\_—

InHoBauiiiHi
TeXHOJIOTIT
Ouinka pecypciB Ta
iX cTpyKTYpH,
MarepiajbHHX 3aTpaT,

eKOHOMIYHOT e)eKTHB-

. . Ouinka MOKJIMBOCTEH
HOCTI T2 BILIMBY HA €KOJIQTI

yHpaBJIiHHSI NPOEKTAMH

Puc. 1. Pi3HOBHIM CKJIa[JOBHX TEXHOJIOTI] IPOCKTyBaHHS

Iepapxist KOMILIEKCHUX CKJIAIOBUX
iHHOBAIIIfHOT0 HABYAHHA 32 JUCIHUILIIHOIO.

B sKOCTI OIIIHOYHMX MaTepiaiiB JUisl MOTOYHOTO,
MiICYMKOBOTO KOHTPOJIO 3HAaHb 3 PI3HUX PO3IUIB, AJIS
CaAMOKOHTPOJIIO Ta KOHTPOJIO OCBOEHHS KOMIICTCHINH Y
HaBYAJIBHUN MPOIEC BKIIOYCHO 3aBJaHHS B TECTOBIM
(dopMmi — OaratoBapiaHTHI 3aBHAHHS, SKi JTO3BOJISIOTH,
NIPY BiTHOCHO HEBEJIHKIH KITBKOCTI ayJUTOPHUX 3aHSATH,
MPOBECTH SKICHUM KOHTPOJIb 3a BCiMa BHUIAMH 3aHSTh,
BKITIOUAIOYN CaMOCTIHHY poOOTY CTyIeHTiB. BukoHaHHS
PI3HOBHUJIIB 3aBlIaHb TIepeoaJac:

1) xnacudikamito-ineHTudikamito 1 aHami3
CKJIaJIOBHX 32 YCIMa CTaliIMHU TEXHOJIOTIYHOTO MPOIIECY;

2) oOMiH JDyMKaMu Ta HOIJISIAaMHM YYacHUKIB 3
NPHUBOJY AHOI TEMH 32 MUTAHHSIMHU CKCIICPUMCHTAIBHUX
JIOCIIII3KEHE;

3) oOMiH pgyMKamMu YYacHHMKIB 3  HPUBOIY
pO3paxyHKiB 32 OOpaHMMM I1HHOBAI[IMHUMH MOJEIISIMH
JaHoi TEMH 3 ypaxyBaHHIM pe3yJbTaTiB
EKCIIEPUMEHTABHUX JOCIIIKECHb.

[IpencraBneni KOMIUIEKCHI IOCIIIKEHHS
PO3BHBAIOTH MHCIEHHS YCiX CTYIOCHTIB MiATPYII,
JIOTIOMararoTh (HOpMyBaTH TIOTJIAOM 1 TEPEKOHAHHS,

BUPOOJISIIOTH BMiHHS (DOpPMYITIOBATH ITUTI 1HHOBAIIHHOT
po3poOKM ¥ po3BUBaTH Ii, HaBYAlOTh OIL[IHIOBATH
NPOMO3MLIT IHIIMX CTyIeHTiB-(axiBLiB 3a OOpaHMMHU

BUTOTOBJICHOTO 3 HBOTO TiCTa. 3alpONOHOBaHI iHHOBALT
1010 TOJIIIIEHHS BJIACTUBOCTEH PpI3ZHOBUAIB TMapTii
CHUPOBMHM Ta  BIANOBIAHOI CydyacHOI  MpPOAYKMLIT,
BIIMTOBIAHOTO OOJAJHAHHS, PO3IMIUPEHHS ACOPTUMEHTY,
MABUIEHHS OE3MEKOBUX XapaKTEPHCTHK, PECcypco- Ta

E€HEepro30epeKeHHI, MIpoaHaTi30BaHi pi3HOBUIU
ACOPTUMEHTY TPOAYKIi 3a pi3HOBUAAMH Tally3eit
XapyyBaHHS, a TaKOXX  BapiaHTH  BHUPOOHUIITBA

JKyBaIbHO-TPOdiTaKTHIHOTO acopTuMeHTy [12—19].

Texniune
3a0e3meyeHHst

InHOBaALIHHI
TEXHOJIOTil
ExoHoMiko-npaBoBe
couiajibHe Ta
€KOJIOTHYHE

YupapaiHas
3a0e3meYeHHsT

NpoeKTaMHu

Puc. 2. MeToan BIOCKOHAJIEHHS TEXHOJIOTI] IPOSKTYBAaHHS

000B’s13K0Ba. BmpoBa/pkeHHS B HaBUAIBHHWHA MPOIEC
3aMpOMOHOBAHOT KOHLEMINI KOMIUIEKCHOTO IrpOBOTO
MPOEKTYBaHH, & MO CYTI IUIOBOT IPHU, CIIPHUSE PO3BUTKY

IHTEJEeKTyalbHUX Ta  OpraHizauiiiHnx  3m10HOCTel
CTY/ICHTIB, bopmye HaBUYKU CaMOCTIIHOT,
oprasizaninHoi Ta KOJIEKTUBHOT JISUTBHOCTI,

KpPEaTUBHICTh Ta OCOOUCTICTh KCPiBHHUKA-CTYACHTA, IO
3arajoM CIpUSiE IHTEHCUBHOMY pO3BHTKY HayKOBO-
TEXHIYHOT TBOPYOCTI BUITYCKHHUKIB BUIIHMX HaBUYAJIHHUX
3aKJIa/iB.

[Ipe3enrarii — BUCTYNH MeEpeln ayIUTOPIEIO, IO
BUKOPUCTOBYIOTBCS ~ JUIS  TPEICTABICHHS  MEBHUX
JIOCATHEHBb, pPe3yJlbTaTiB poOOTH TpymH, 3BITY TIPO
BUKOHAHHS IHAMBIAyaJlbHUX 3aB/aHb, MPOCKTHHX Ta
JOCHIAHUIBKUX poOit. [IpeseHramii MoxyTrb OyTH SK
IHMBilya IbHUMH, HAIPUKIIA] BHCTYIl OJHOTO CIIyXauya,
TaK 1 KOJICKTUBHHMHU, TOOTO BHCTYNH JBOX Ta OLIbIIE
CTYJICHTIB TPYTIH.

CryneHTaMu TPOBEICHO 33 KaJCHIAPHUM ILUIAHOM
JTOCTII JDKCHHS 3a BUMOTaMH 3aMOBHHKA Ta
NPOAHAJI30BAaHO TEXHOJIOTIYHI  pO3paxyHKH, aHaji3
TEXHOJIOTIYHOI Ta (YHKIIOHAIBHOI CXEeMHU BUPOOHMIITBA
OopoiHa, OCOOJMBOCTEH TEXHOJOTIl XapuyBaHHS Ta
BHMOT JI0 TOTOBOi mpoxaykuii. Hampukmazn, mpoBeneHi
BIZITOBIIHI eKCTIepUMEHTATbHI IOCHIIOKEHHS:
BH3HAUEHHS ¥ JOCHiIKeHHs (Gi3MYHUX BIACTHBOCTEH

pONAMM  IPOEKTYBaHHS, KPUTUYHO IMIAXOAUTH JO  KICHKOBHMHM, KHCJIOTHOCTI Ta G-aMinasu oOpaHux 3pasKiB
BJIACHMX MOTJIS/IIB Ta iH. OopomrHa, a TaKoX PEOJOTIYHMX  BIIACTHBOCTEH
Y  pesymbraTi  pI3HOBHIIB  JOCHIDKCHHS 332  BUIOTOBJIEHOIO 3 HHOI'O TiCTa.

pPO3pOOJICHUM TUTAHOM CTYJIEHTH Ta BUKIAIadi Pi3HHUX 3anpornoHOBaHi  IHHOBAIl MO0  HOJIMIICHHS
kapeap abo IHCTUTYTIB CTBOPIOIOTh KOMIUIEKCHMH  BJaCTMBOCTEM  Pi3HOBMAIB  TapTii  CHPOBMHHM  Ta
IHHOBAllIMHUI KIiHIEBUH NPOJYKT ab0 TEXHOJOriI0 HAa  BIiAMOBIAHOI  Cy4acHOI  TPOAYKIil,  BiAMOBIZHOIO
piBHi HaB49aJIbHOT'O npormnecy, HasABHICTb  O0JaJHAHHS, DPO3IIMPEHHS ACOPTUMEHTY, IiBUICHHS
eKCIIepUMCHTAIBHOI ~ Ta  PO3PaxyHKOBOI  YAaCTHHH  OE3MEKOBHMX XapaKTEPUCTHK, pecypco- Ta
Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini
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eHepro30epexeHHsl, npoaHasi3oBaHi pizHOBUAN
aCOPTHMEHTY TMPOAYKIIi 3a pPI3HOBUAAMHU rally3ei
XapuyBaHHA, a TaKoX  BapiaHTH  BUPOOHUIITBA
JKyBaIbHO-TPO(]ITAKTHIHOTO ACOPTUMEHTY.

Po3rnsHyTO THTaHHA BIOCKOHAICHHS TEXHOJIOTIi
MepepoOKN 3epHa MIIEHUII B Kpymy Ta OOpOIIHO.
3anponoHOBaHE HOBUH  HAmpSIMOK B  TEXHOJOTII
MepepoOKN 3epHa MIICHHII 332 PaxyHOK (GOpPMyBaHHS
HOBOTO 3€PHOBOTO MPOIYKTY, IO JO3BOJISIE OTPHUMATH
HOBMH BUJ KPYIU.

3a pesynbTaTaMu JOCHIDKCHHS CTYJCHTAMH Ta
BHKJIA]AYaMU KOMILUICKCHOTO IrPOBOTO TPOCKTYBAHHS
migrorosyieHo ctatTi 10 Bicanka HTY «XIII» cepist

IHHOBaIiiHI ~ JMOCHIIKCHHS Yy HAYKOBHX poOoTax
CTYACHTIB Ta Te3u JOKIaaiB Ha XXX MiDKHApOIHY
HayKoBO-npakTHyHy  KoHpepenuii MicroCAD-2022,
[HpopMariitHi TeXHOIOTIl: HayKa, TeXHiKa, TEXHOJOTis,
ocBiTa, 310poB’s: 19-21 xosTHa 2022 p. — Xapkis: HTY
«XII». ¥V crynenTtiB GopMyrOTbCS HaBHYKHA Ta YMIiHHA
poboTr 3 TaTeHTHOIO iH(QopMalier0o Ha  OCHOBI
CIIEIiaJIbBHO  pO3pOOICHHUX HaBYAIHLHO-METOIUIHAX
BKa3iBOK Ta aJIrOPUTMIB (puc. 3).

HoBuMu MeTOmaMu OLIHKU PE3YNIbTATiB HABYAHHS
€, HaNpUKIaJ, KOMIUIEKCHI IHHOBAWiWHI IPOEKTH 3
JIOJJATKOBUM TBOPYHMMH 3aBJAHHSMH, SIKI CTOCYIOTBCS
KOXHOTO CTYJICHTa T4 MAIOTh aJlTOPUTMH OIIIHIOBAHHSI.

O6pobra : -
: BusiBieHHs NaTEHTOCTIPOMOKHOCTI a00 OLiHKa
pesynbraris L P
Marepiamis st myOmiKarii
TTPOEKTY
[TpusynuHeHHs Inentudikaris InenTdiraris
PO3TONOIEHHS OCHOBHUX O3HaK OCHOBHHX MiJTel
pe3yibTaTiB JUISl ATEHTYBAHHS myGnikarii

l

!

IliaroToBka mMatepiaiis
JUTSL CKJTAJAHHS
3asiBKA HA BUHAXIJ

ITocranoBKa 3amadi
1 BUKJIQZ@QHHS
OCHOBHOTO MaTtepiary

!

IligroToBka MaTepianiB
JUIS CKJTaJJaHHS
(hopmymu BUHAXITY

3abopoHa
nyoJTiKaii
pe3ynbTariB

TlinTBepmKEHH
BIMOBIAHOCTI
JUIS IATCHTIB

Tax

y

JUIS1 NaTCHTY BaHHs

Ilepermsin
03HaK

O1iHKa eKCIIePUMEHTY
JUISL TIATEHTYBAHHS

|
|
|
|
|
|
|
|
|
|
|
4-]—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
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|
|
|
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Orinka epeKTHBHOCTI
BHUKOHAHHX MIPOEKTIB

Jii edexruBHi?

ITigroroBka i BUKOHAHHS
3aKIIOYHUX Iii

[Tepernan
3aIJTAHOBAHUX
hithze

Puc. 3. AnropuTt™ iHpOpMAIifHOT OIIHKK IHHOBAIIITHOTO JOCIIIKEHHS
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1 xypc
Beryn no P —
crertianbHOCTi | | /| IEPOEPhyBYIEHBERTD |
2 Kyp C [ - e |
]
v v v
IcTopis po3BUTKY AHaJi3 niTepaTypHux [cuxomnoro-nexaroriyni
l HAyKH 1 TEXHIKH, JOKEpeN 3 TEXHIYHOT JOCITDKEHHS TIPpo0ieM
3,4,5,6 SBOJTIONIIS TEXHIYHUX npo06IeMy Ha OCHOBI YIIPaBIIiHCKOT MTiATOTOBKH
Kypcu pileHs 010J110TEeYHOTO TIOLTYKY CTY/ICHTIB
Irpose
MIPOEKTYBaHH: 1 1 ] 1 ]
Bukonanus Bukonanus Bukonanus Bukonanus V4acTh y MiChKHX,
BuHaximHUIBKA| | 1 KOHKYPC 1 KOHKYpC 1 KOHKYPC 1 KOHKYPC o0JIacHHUX,
JUSIBHICTD KypCcOBHX | |0akaaaBpChKUX JTUTIIOMIB MaricTepchKux BCEYKPATHCHKUX
O — MIPOEKTIB MPOEKTIB CHIeIIaNiCTiB pobit KOHKYypcax Ta BUCTaBKax
Crarri | | | | | |

Puc. 5. AnroputM oniHIOBaHHSI pOOOTH 31 CTYIEHTaMH Ha yCiX piBHAX IHHOBAIIHHOTO JOCIIIDKEHHS

IIpukiaax BH3HAYEHHA OCHOBHHMX pe3yJIbTATIB
iHHOBaNiiiHOT0 HABYAHHS 32 JUCLHUILTIHOIO.

[pukia oM HaBYAHHS MOXKE OYTH YHCIIO CUCTEM Y
CKJIaJi TEXHOJIOTIYHHUX TPOIECIiB CYYaCHOTO XapuyBaHHS
1 KOHKpETHi 3aBIaHHS X (QYyHKIIIOHYBaHHSA, SKi 3aJIeXKaTh
BiJl CIIOCO0Y TEpETBOPEHHS BUXITHOI CHPOBHHHU 1 BHIY
MPOAYKLii, IO BHITyCKaeThCs. Hampukianm meski
CKJIQJIOBI CHCTEMH TEXHOJIOTii BUPOOHUIITBA PI3HOBHUIIB
HamiB(paOpHUKaTiB MOXHA BH3HAYHTU 32 KOMIUIEKCHOIO
PO3pOOIICHOIO CXEMOIO OCOOIMBOCTEIA:

1. MoxnuBocri I ABUILCHHS e()eKTUBHOCTI
TEXHOJIOTIYHUX TPOLECIB Ta amapaTiB pecypco- Ta
eHeprosoepeskenHs (puc. 2, 3ta 5).

2. TexHosoriyHi omeparii BATOTOBICHHS I[IJTbOBHX
MIPOAYKTIB — iepapxisg-Kiacudikaris-ineHTndikamis.

3. TexHomoriuHi  OCOONHMBOCTI  BUTOTOBJICHHS
OTBOBUX MPOAYKTIB — Kinach(ikarisf-ineHTrdikamis.

4. Inentudikamis-kiracugikariiss oOJaTHAHHS IJIs
BHUPOOHMIITBA PI3HOBHIB MTPOAYKLIi 32 TOTPeOOIO.

5. OcobnuBocTi TEXHOJIOTTYHUX oreparii
BUTOTOBJICHHS IIJIbOBUX MPOJIYKTIB.
6. PiznoBumn oInrumizanii MozenaeH

TEXHOJIOTIYHUX OIepaliif, 0coOJIMBOCTI MpoOILEciB Ta X

MPOAYKIl, NPUYUHHM iX BUHUKHCHHS Ta pPI3HOBUAH
MMOJO0JIAHHS.

11. Ananmiz nedexTiB TPONYKHii IMOBS3aHUX 3
MOJIMBHMH CIHOCOOAMHH yIOCKOHAJIICHHS TEXHOJOTI1
BHPOOHHUIITBATIPOYKIIi1.

[IpencraBneni MpuUKIAAX HABYAHHS MArOTh 0Oararto
MMO3UTUBHUX HABUYOK IUISl CTYACHTIB, OCOOIMBO Y MEpioa
BOEHHUX i Ta OHJIAlH HaBYaHHs. [17-21].

BucHOBKM Ta  NepCHeKTHBH  MOJAJNBIIOIO
PO3BHUTKY.
Y  gKkocTi  3aBIAHHS  PO3IJSIHYTO  ITUTaHHA

BIIOCKOHAJICHHS TEXHOJIOT11 epepoOKH 3epHa TIIICHHUIII B
KpyIty Ta OOpomrHo. 3anporoOHOBaHE HOBHH HANPSIMOK B
TEXHOJIOTil TepepoOKH 3epHa TWIIEHHII 3a pPaxyHOK

(¢opMyBaHHS 3€pHOBOTO TPOAYKTY, IO IO3BOJIIE
OTPUMATH HOBHUH BHJ KPYIIH.
Hns MPEICTaBICHOTO MaTepiary HasiBHA

pI3HOMaHITHICTH TEM 1 3aBJaHb, SKi BIANOBIIAIOTH
OCHOBHHMM pPO3JiJIaM PO3MIISIHYTHX JUCUUILIH «OCHOBHI
XapaKTEePUCTUKU KOMILIEKCHUX MPOEKTIB IHHOBALIHHOTO

NPOMHUCIIOBOTO  TIJANPHEMCTBA», IO  PO3MIUPIOE
MOXJIMBOCTI I ITOTOBKH OakanaBpis [22-27].
[pencrasneni MOJJIUBOCTI KOMIUIEKCHOTO

IHHOBAIifTHOTO HABYAaHHSA CTYJICHTIB MOXYTh OyTH

MOJJIMBOCTEH 3a SKICTIO CHPOBUHHM Ta NPOIYKIII. 3aCTOCOBaHI A PI3HOBHIIB  Tady3ed  cydacHOi
7. TIpomucinosi criocobn BUPOOHMIITBA  TEXHOJOTIi Xap4yyBaHHS 3 ypaxyBaHHSM PO3BHUTKY
PI3HOBHIIB IPOYKIIii — MepeBary i HeIOMIKH. €Bponeiicbkoi  Pemeparii  Ximiunoi ImkeHepii Ta
8. lepapxis cmcreM BW3HAUEHHS paLiOHATBHUX  IPOMAACHKOI  opraHizamii  «YKpalHCbKa  acomiarris
TEXHOJIOTIYHMX IIapaMETPiB IIPOLECIB HAa yCiX CTAMifAX  XiMidHOi Ta Xap4oBOi iHKEHEpii» 3 BUPIMICHHSA NUTaHb
BUpOOHHITBA (pHC. 1 T2 6). PO3BUTKY  XapyoBOi MPOMHCIOBOCTi:  ydacThb Ta
9. Amamis 0Cco6MBOCTEH TEXHOJIOTIYHUX  opradizallis YKpaiHChKMX Ta MiKHAPOJHMX HAyKOBUX
napameTpiB MpoleciB (puc. 6). KOH(EpeHNill,  cemiHapiB,  CcHUMIO3iymiB,  OOMiH
10. XapakTepucTHKa MOKIHUBHUX NTE(EKTIB HAyKOBUMH JOCSTHEHHSMH, OpTaHi3alisi BHCTaBOK,
Bicnuk Hayionanvroeo Texuiunozo Yuisepcumemy «XI1I». Cepia: Innosayitini
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EKCKYPCIHHMX Ta CTa)XyBaJbHUX 3 METOIO O3HAHOMIICHHS
3 HayKOBMMH L[IHHOCTSIMU wWieHiB Opranizamii — nouryx
Ta HayKOBE OOIPYHTYBaHHS palliOHAILHHUX IapaMeTpiB
MIPOIIECiB Xap4yOBOi TEXHOJIOTII Ta imxkeHepii (puc. 6).

| Amaii3 cTaHy HayKOBOTO 3aBIaHHS ‘

!

| Bnockonanenss ta p03p061<a CKCICPUMCHTAJIbHUX METOIUK ‘

!

| Bubip Ta gocimikeHHs 00’ €KTIB 3aBIaHHS ‘

v

TTomyk panioHanbHUX MapaMeTpiB 00’ €KTiB
y

!

| IMouryk Ta 06rpyHTYBaHHS pallioHAIBHHUX ITapaMETPiB MPoLEeCciB ‘

v

| JocmimkeHHsT 0cOOIMBOCTEH PO3POOICHNX TIPOLECIB 3aBIaHHS ‘

!

| BusiBneHHs Ta [OCHIIKEHHS 0COOIMBOCTEN IPOLIECIB 3aBIAHHS ‘

!

| JocnimkeHns epeKTHBHOCTI pO3po0IeHIX MPOLECIB 200 TEXHOIOTIH ‘

v

| Po3pobOka cnoco0iB Ta METO/IB IIPOBEJCHHS IIPOLIECIB ‘

!

| Po3pobka TexHomorii ‘

v

l BucHoBku Ta pexomeHaanii ‘

Puc. 6. Anroputm kinacudikauii-inenrudikarii Ta
PO3pOOKH iIHHOBALIIHHOTO JOCIIHKEHHS

[Iporpamanm pe3yIBTaTOM BHUBYCHHS
BHIIIEBKA3aHUX IUCIUIUIIH € KOMIUICKCHE YSIBICHHS IIPO
HalBaXXJIMBIIII TEXHOJOTIYHI IMOHATTS 1 BU3HAYCHHS
CKIIQZIOBHX TIPOIECIB Ta METOMOJIOTii X BHKJIAJaHHS:
Kknacu@ikamis-iteHTUIKAIisT TEXHOJOTIYHUX TMPOIECIB,
amapariB 1 TEXHOJOTIYHMX IIOTOKIB; HAIpPHUKIAJ,
KIHCTHKA TEXHOJOTIYHMX  MpPOIECIiB;, TEXHOJIOTIYHI
NPOLIECH NEPEepOoOKH PI3HUX BHUJIB CHPOBUHHM B Xap4oBi
NPOAYKTH; HABUYKA HpH  BHOOpPI  ONTUMAIBHOI
TEXHOJIOTIYHOT CXEMH BHPOOHHIITBA TI0 yJOCKOHAJICHHIO
W onTHMi3anii TEXHOJOTIYHHX TMPOLECIB 1 amapaTiB 3
ypaxyBaHHSIM 3HIDKCHHS NHTOMHX €HEPrOBHTpAT Ta
MIPOIIECIB PECYPCO- Ta €HEePro30epeKeHHS, ITiIBUIIICHHS
BHXOJIy KIHIIEBOT'O TPOAYKTY 1 MiJBUIICHHS SKOCTI;
BMiHHS BUKOHYBAaTH pO3pPaxyHKH MaTepiallbHUX 1
TEIJIOBUX OajaHCiB Xap4YOBHX BHPOOHHUIITB, OCHOBHHX
TEXHOJIOTIYHUX IapaMeTpiB: TMPOAYKTUBHOCTI, BHUXIJ
NPOJYKIii, BUTPATH IMPOAYKTIB 1 iH. — yCi INepesivyeHi
MOHATTS BU3HAYAIOTHCS CICMCHTAMH HABYaHHS, BOHH
BXOJSITh T4 BH3HAUYCHI SK EICMCHTH IS YCIX raiy3ei
o3HaueHHUX auciuiutid; kadeapa ITIIA mae yHikambHMIA
nabopaTopHuil mpakTHKyM 3 30 eKCIepUMEHTAIbHUX
HAYKOBO-JIOCITHUX POOIT, SKUW BHIAHUWA y BUTJII
migpyuauka 3 Tpuhpom MOH 1o sKoro BXOIATH

eKCIIEpUMEHTANIbHI ~ HayKoBi  poOOTH 33  TeMaMu
O3Ha4YeHHX KypciB [28-31].

CnHcoK JUTepaTypsbl
1. Byxkamo C.I.  OcobGmuBocTi  po3poOKH  00’€KTIB

IHTEJICKTyalbHOT BIACHOCTI 31 CTymeHTamu. [H(popMmartiitai
TEXHOJIOTIl: HayKa, TeXHiKa, TEXHOJIOTIs, OCBiTa, 370POB’s:
te3n pomosineit XXVI mixH. H-np. kKoH). MicroCAD-

10.

11.

12.

13.

2018, 16-18 tpasus 2018p. Y. 11/3a pea. npod. Cokoa €.1.
X . HTY «XIII». 201 c.

Byxkano C.I., Irmim C.II., OimbxoBcbka O.I. Ta iH.
Oco6muBOCTI YIpaBIiHHS po3poOKamu 00’€eKTIiB
IHTETIEKTyallbHOT BIACHOCTI 31 CTyneHTamu. [Hpopmariitai
TEXHOJIOTI: HayKa, TEXHiKa, TEXHOJIOTIs, OCBITa, 3J0POB’s:
te3n nomosiner XXVI mixH. H-p. koH(. MicroCAD-
2018, 16-18 TpaBus 2018p. Y. II. / 3a pexa. npod. Coxoia
€.1. X . HTY «XIII». 208 c.

Bukhkalo S.I., Klemes J.J., Tovazhnyanskyy L.L.,
Arsenyeva O.P., Kapustenko P.O., Perevertaylenko O.Y.
Eco-friendly synergetic processes of municipal solid waste
polymer utilization. Chemical Engineering Transactions,
2018, Vol.70, — pp. 2047-2052.

Tosaxusuckuit JIJI., Byxkano C.I., Kanycrenko I1.0. Ta
iH. 3arajgbHa TEXHOJIOTIS XapyoBOI MPOMHUCIOBOCTI Y
npuknanax i 3agaygax. [igpyqanux. K.: [{HJL, 2011. 832 c.
Tosaxusuckuit JIJL., Byxkano C.I., 3imynnikos M.M. ta
iH. 3arajgpHa TEXHOJOTiS Xap4yoBOI HPOMHCIOBOCTI Yy
TpuKIajax i 3agadax (iHHOBamiiHi 3axoau): [linpyunnk. —
K.: ITHJI, 2013. — 352 c.

byxkano  C.I.  3araizpHa  TEXHOJOTIsI  Xap4oBol
NPOMHCIIOBOCTI Yy MpHUKIazax i 3amadax (iHHOBaL[HHI
3axoau) [rexct] mizpyunuk. — K.: ITHJI, 2014. — 456 c.
byxkano C.I. BwusHadeHHs 3araqbHOi  TEXHOJIOTIl
KOMIUIEKCHHX  KypCOBHX  HpoOeKTiB.  I[H(popmamiini
TEXHOJIOTIi: HayKa, TEXHiKa, TEXHOJOTIl, OCBITa, 3IIOPOBBSL:
te3u jomoBinedt XXVII MbkH. H-TpakT. KoH(epeHIii
(MicroCAD-2019), 15-17 mas 2019 p.: y 4 u. U. II. / 3a
pen. mpod. Cokxomna €.1. — Xapkis: HTY «XIII». C. 217.
Cupky M.A., Byxkano C.I., Irmin C.I1., MipomurHiueHKO
HM., Ilkpenos I.C., ITaxuyroBa M.l., IlleBuyk T.P.
IluranHd KOMIUIEKCHOIO  BM3HA4€HHA  BJIACTHBOCTEH
CHPOBHHH y MEXaX KypCOBHX MpOEKTIB. I[Hpopmamiiini
TEXHOJIOTii: HayKa, TEXHiKa, TEXHOJOTI, OCBITa, 3IOPOBBS:
tesu jomoBigeit XXVII Mbkn. H-mpakT. KoH(epeHmil
(MicroCAD-2019), 15-17 mas 2019 p.: y 4 u. U. II. / 3a
pen. mpod. Coxona €.1. — Xapkie: HTY «XIII». C. 342.
Curnuk B.B., fAnenko b.C., Byxkano C.I., Cupky M.A.,
Kacesn A.C., Oca O.B. BusHaueHHs eKCIIEpUMEHTAIbHUX
BJIACTUBOCTCH CHPOBHHH y MEXaX KyPCOBHX HPOEKTIB.
Indopmariiiini TexHoJOril: Hayka, TEXHiKa, TEXHOJOTII,
OCBiTa, 370pOBbsi: Te3u nomoBineir XXVII MikH. H-TIpakT.
xoH(pepenuii (MicroCAD-2019), 15-17 mas 2019 p.: y 4
q. Y. II. / 3a pen. npod. Cokoma €.1I. — Xapkis: HTY
«XIII». C. 343.

MausiieBa A.O., byxkamo C.I., Irmia C.I1., Ta iH. 3araibHi
YMOBH TIpOIIECiB KpucTamizamii 1ykpy. I[Hdopmariini
TEXHOJIOT1l: HayKa, TeXHiKa, TEXHOJIOTIs, OCBITa, 30POB’S:
tesu  pomoBigen XXVIII  MikHapomHOi  HayKoBO-
npakTHaHOi KoH(eperii MicroCAD-2020, 28-30 >xoBTHS
2020 p.: Y. I1./3a pen. mpod. Coxomna €.1. — Xapxis: HTY
«XTIT», c. 233.

OnbxoBcbka B.O., Kpasuenko O.C., byxkxamo C.L
CkianoBi AITOPUTMY HOIIYKY pawLioHaJbHUX
3aKOHOMIpHOCTeil pobotu oOmaxHaHHs. [Hopmaniitai

TEXHOJIOT1i: HayKa, TeXHiKa, TEXHOJIOTIs, OCBITa, 3JJ0POB’S:
tesu  pomoBige XXVIII  MikHapomHOi  HayKOBO-
npaktuaHoi koHpepenii MicroCAD-2020, 28-30 >xoBTHs
2020 p.: Y. II./3a pexn. npod. Coxona €.1. — Xapkis: HTY
«XT1Iy», c. 249.

byxkano  C..  3arajzpHa  TEXHOJOTIsI  Xap4oBol
MPOMHUCIOBOCTI Yy TpHKIafgax 1 3agadax (TecTosi
3aBmaHHs) [Tekct) minpyunuk. — K.: [THJL, 2014. — 412 c.
Bukhkalo S.I., Ageicheva A.O., Iglin S.P., Hlavcheva Yu.
N., Miroshnichenko N.N., Olkhovska O.I., Zipunnikov
MM., Olkhovska ~ V.O. Innovative complex
projects'2018/2019 realization in the examples and tasks/
Bicauk HTY «XIIl». — X.: HTY «XIIl», 2019. — Ne

Bicnux Hayionanvnoeo Texniunoeo Yuisepcumemy «XI1l». Cepis: Innosayiiini
94 docridoicenus y Haykoeux pobomax cmyoenmis, 2022, Ne 2 (1364)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

14.

17.

18.

19.

20.

21.

22

23.

15(1340). - C. 80-88. doi: 10.20998/2220-

4784.2019.15.14

Byxkano C.I. Crpykrypa HOTOKIB

mignpuemctea XXV Mexn. H-TIPAKT. KOH(.

«IHpopMalMOHHBIE  TEXHOJOTMH:  HayKa,  TEXHHKA,

TexHoJorusi, obpaszoBaHue, 310poBbe» (MicroCAD-2017)

17-19 mas 2017. X.: Y. III, — c. 14.

. bByxkano C.H., CepukoB A.B., OnbxoBckas O.U. u np. O6
YTUIIM3aLUK  TIOJIMMEPHBIX OTXOJOB KaK KOMIUIEKCE
uHHOBAaMOHHBIX TpoekToB / C.M. Byxkamo, A. B.
Cepuxos, O.1. Onbxosckas u ap.// Bichuk HTY «XTIIly». —
X.: HTY «XII». 2012. — Ne 10. — ¢. 160-166.

. byxxano C.U., TI'apgep C.E., OmbxoBckas O.M. u nap.

PerynupoBanue 3 BEKTHBHOCTH pecypco- u

9HEprocOepeKeHHsT Ha KOMIUICKCHBIX MPEANPHUATHAX MO

nepepabotke otxon0B // Bicauk HTY «XIIl». — X.: HTY

«XTII». 2012. — Ne 10. — c. 72-80.

Zipunnikov, Mykola; Bukhkalo, Svetlana; Kotenko,

Anatolii. Researching The Process Of Hydrogen

Generating From Water With The Use Of The Silicon

Basis Alloys. French-Ukrainian Journal of Chemistry,

KOMILUICKCHOT'O

[S1], v. 7, n 2, p. 138-144, dec. 2019.
doi:http://dx.doi.org/10.17721 /fujcV712P138-144.
http://kyivtoulouse.univ.kiev.ua /journal/

index.php/fruajc/article/view/258).

Bilous, O., Sytnik, N., Bukhkalo, S., Glukhykh, V.,
Sabadosh, G., Natarov, V., Yarmysh, N., Zakharkiv, S.,
Kravchenko, T., & Mazaeva, V. (2019). Development of a
food antioxidant complex of plant origin. Eastern-
European Journal Of Enterprise Technologies, 6(11 (102)),
66-73. doi:http://dx.doi.org/10.15587/1729-
4061.2019.186442.
http://journals.uran.ua/eejet/article/view/186442).

Bilous, O., Demidov, I., & Bukhkalo, S. (2015).
Developing the complex antioxidant from walnut leafs and
calendula extracts. Eastern-European Journal of Enterprise
Technologies, 1(6), 22-26.
doi:10.15587/1729-4061.2015.35995.
Byxkano C.L 3araibHa TEXHOJIOTisI Xap4oBoi
MPOMHMCIIOBOCTI Yy TNpuKiIagax 1 3amadax (MPUKIagd Ta
TECTH). 2-T€ BHJ. JOIL: 4. 2. [TeKCT] MiAPyIHUK 3 TPUPOM
MOH. Kuis «LlenTp yabooi miteparypm»: 2018, 108 c.
Byxkano C.L 3arajgpHa  TEXHOJIOTIs Xap4oBOi
MPOMHCIIOBOCTI Y IPUKIIa/ax i 3aavax (MPUKIAIN Ta TECTH
3 TEXHOJIOTii KPOXMaik). 2-re BUA. JOI.: 4. 2. [Tekct]
migpydnuk 3 rpudpom MOH. KuiB «llentp yubooi
miteparypm»: 2019, 108 c.
. Byxxkaio C.L 3araibHa TEXHOJIOTisI Xap4oBoi
MIPOMUCIIOBOCTI y MpHKIafax 1 3amadax (iHHOBAIIHHI
3axozm) / ToBaxusHChkui JIJL., [lerucoBa A.€., Jlemunon
.M., Kamycrenko I1.O., ApcenseBa O.I1., Binoyc O.B.,
OmnbxoBcbka O.1. [Tekcr] miapyunuk 3 rpudpom MOH. Kuis
«enTp yuboBoi mitepatypu»: 2016, 468 c.

Kpasuenko B.O., Byxkano C.I., Irmin C.IL.. Ipuxnagu
BU3HAYCHHS CKJIQIOBUX iHpopMaLitHUX Ta
OOYHUCITIOBAIBHUX TEXHOJOTIH MJIs PI3HOBHIIB rajy3eit
npomucioBocti. Bicuuk HTY «XIIl». — X.: HTY «XIII»,
2022. — Ne 1(1363). — C. 70-78. doi: 10.20998/2220-
4784.2022.1.11

24. Byxkamo C.I., Irmia C.II., OnexoBckka O.1. Ta iH.

Oco0nuBocTi  ynpaBiiHHS —po3poOKamMu  00’€KTIB
IHTEJIEKTYaJdbHOI ~ BJACHOCTI 31  CTYACHTaMH.
Iapopmarniiini  TexXHOJOTII: HayKa, TEeXHIKa,
TEXHOJIOTis, OCBiTa, 3M0POB’s: Te3n momnosinend XX VI
MiKH. HIp. kKoH. MicroCAD2018, 1618 TtpaBHs
2018p. Y. II. / 3a pen. mpod. Coxona €.1. X:.HTY
«XTIII». 208 c.

25. Byxkamo C.I. YaockoHamOBaHHS METOIIB OILIIHKH

26.

27.

28.

29.

30.

31.

3HaHb CTYJCHTIB BHIIMX HABYAJIbHHUX 3aKJIaJiB.
Bicauk HTY «XTIll». X.: HTY «XIII». 2014. Ne 16. C. 3—
11.

Cupky M.A., Byxkamo C.I., Irmir C.II., MipomHiueHKo
H.M., Ilxpenos I.C., Ilaxmyrosa M.I., IleBuyk T.P.
IIutaHHsS  KOMIUIEKCHOTO  BHM3HA4Y€HHS  BJIACTUBOCTEU
CHPOBHHH Yy MeXax KypCOBHX IpoekTiB. [Hdopmariiiui
TEXHOJIOTI{: HayKa, TeXHiKa, TeXHOJIOTii, OCBiTa, 3/J0POBBI:
tesn gomnoBimed XXVII MixkH. Hmpakr. koHpepeHmil
(MicroCAD2019), 15-17 mas 2019 p.: Y. II. / 3a pen.
mpod. Coxona €.1. — Xapkis: HTY «XI1l». C. 342.
byxkaino C.I., OmbxoBceka O.I., OmnbxoBceka B.O.,
3imynHikoB M.M. JlocmiKeHHsT Ta aHalli3 iHHOBAI[IIHUX

3aX0OiB 3  TEXHOJOrii  KOMIUISKCHOI  yTWmi3arii
micisicnuproBoi OGapau. Bicuuk HTY «XII». — X.: HTY
«XIIl», 2019. — Ne 15(1340). — C. 66-74. doi:
10.20998/22204784.2019.15.12

Byxkano C.I. MosxImBOCTI  pO3BUTKY  TEXHOJOTIH

MoaudikoBannx kpoxmaini. Bicaux HTY «XIII». — X.:
HTY «XIII», 2019. — Ne 21(1346). — C. 84-93. doi:
10.20998/22204784.2019.21.13

byxkano C.I., OnbxoBcbka O.I., 3imynnikoB M.M.,
OmbxoBcbka B.O., Cupky M.A. AHamiz MOMXIHBOCTEH
pereHepauii €THJIOBOTO CIHUPTY Y BUPOOHHUITBI NEKTUHY.
Bicuuk HTY «XIIl». — X.: HTY «XIII», 2019. — Ne
21(1346). — C. 19-30. doi: 10.20998/22204784.2019.21.04
Bbyxkano C.I. IlepcnekTMBH pO3BUTKY  TEXHOJOTIH
KPOXMaJIIO 3 KapToInti Ta Kykypyas3u. Bicauk HTY «XIID».
— X.: HTY «XIII», 2019. — Ne 21(1346). — C. 75-83. doi:
10.20998/22204784.2019.21.12

byxkano C.I. TexHomoriuni 06’exkTH  yTHii3awii-
Mozaudikauii nomiMepHoi Tapu Ta NaKyBaHHs;. 30ipHHK
HaykoBux  mpaub  XVII  MikHapomHOi — HaykoBoOi
KoHQepeHIil «YIOCKOHAJICHHS MpOIeciB 1 00NagHaHHS
XapyoBHX 1 XiMiYHMX BHpoOHHLTB» 38 Bepecus 2018, m.
Opeca. C. 140-142.

References (transliterated)

Bukhkalo S.I. Osoblivosti rozrobki ob’ektiv intelektual'noi
vlasnosti zi studentami. Informacijni tehnologii: nauka,
tehnika, tehnologija, osvita, zdorov’ja: tezi dopovidej
XXVI mizhn. n-pr. konf. MicroCAD-2018, 16—18 travnja
2018. Ch. II/za red. prof. Sokola €.I. Kh: NTU «KhPI».
201 p.

Bukhkalo S.I., Iglin S.P., Ol'hovs'ka O.I. ta in. Osoblivosti
upravlinnja rozrobkami ob’ektiv intelektual'noi vlasnosti zi
studentami. Informacijni tehnologii: nauka, tehnika,
tehnologija, osvita, zdorov’ja: tezi dopovidej XXVI mizhn.
n-pr. konf. MicroCAD-2018, 16-18 travnja 2018. Ch. 1I/za
red. prof. Sokola €.1. Kh:. NTU «KhPI». 208 p.

Bukhkalo S.I., Kleme$s J.J., Tovazhnyanskyy L.L.,
Arsenyeva O.P., Kapustenko P.O., Perevertaylenko O.Y.
Eco-friendly synergetic processes of municipal solid waste
polymer utilization. Chemical Engineering Transactions,
2018, Vol.70, pp. 2047-2052.

Tovazhnjanskij L.L., Bukhkalo S.I., Kapustenko P.O. ta in.
Zagal'na tehnologija harchovoi promislovosti u prikladah i
zadachah. Pidruchnik. K.: CNL, 2011. 832 p.
Tovazhnjanskij L.L., Bukhkalo S.I., Zipunnikov M.M. ta
in. Zagal'na tehnologija harchovoi promislovosti u
prikladah i zadachah (innovacijni zahodi): Pidruchnik. — K.:
CNL, 2013.-352 p.

Bukhkalo S.I. Zagal'na tehnologija harchovoi promislovosti

u prikladah i zadachah (innovacijni zahodi)  [tekst]
pidruchnik. — K.: CNL, 2014. — 456 p.
Bukhkalo S.I.  Viznachennja zagal'noi tehnologii

kompleksnih kursovih proektiv. Informacijni tehnologii:

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini

dociddicents y Haykosux pobomax cmyoenmis, 2022, Ne 2 (1364)

95



ISSN 2220-478 (print), ISSN 2663-8738 (online)

8.

nauka, tehnika, tehnologii, osvita, zdorov'ja: tezi dopovidej
XXVII Mizhn. n-prakt. konferencii (MicroCAD-2019), 15—
17 maja 2019.: u 4 ch. Ch. II. / za red. prof. Sokola €.1. —
Kharkiv: NTU «KhPI». 217 p.

Sirku M. A., Bukhkalo S.I., Iglin S.P., Miroshnichenko N.M.,

European Journal Of Enterprise Technologies, 6(11 (102)),
66-73. doi:http://dx.doi.org/10.15587/1729-
4061.2019.186442.
http://journals.uran.ua/eejet/article/view/186442).

Shkredov 1.S., Pahnutova M.I., Shevchuk T.R. Pitannja 19. Bilous, ‘O" Demidov, I", & Bukhkalo, S. (2015).
kompleksnogo viznachennja vlastivostej sirovini u mezhah Developing the complex antioxidant from walnut leafs apd
kursovih proektiv. Informacijni tehnologii: nauka, tehnika, calendula extracts. Eastern-European Journal of Enterprise
tehnologii, osvita, zdorov'ja: tezi dopovidej XXVII Mizhn. Technologies, 1(6), 22-26.
n-prakt. konferencii (MicroCAD-2019), 15-17 maj.a 2019.: doi:10.15587/1729-4061.2015.35995.
u 4 ch. Ch. I / za red. prof. Sokola €.I. — Kharkiv: NTU  20. Bukhkalo S.I. Zagal'na tehnologija harchovoi promislovosti
«KhPI», p. 342. ) u prikladah i zadachah (prikladi ta testi). 2-ge vid. dop.: ch.
9. Sitnik V.V., Jacenko B.S., Bukhkalo S.I, Cirku M.A., 2. [tekst] pidruchnik z grifom MON. Kiiv «Centr uchbovoi
Kas'jan A.S., Osa O.V. Viznachennja eksperimental'nih literaturi»: 2018, 108 p.
vlastivostej  sirovini U mezhah  kursovih .Proekt.lv. 21. Bukhkalo S.I. Zagal'na tehnologija harchovoi promislovosti
Informgcunl tehnologn: r.lau.ka, tehnika, tehpologn, osvita, u prikladah i zadachah (prikladi ta testi z tehnologii
ZdOI‘OVJaZ." tezl dopovidej ~ XXVII MIZhn' n-prakt. krohmalju). 2-ge vid. dop.: ch. 2 [tekst] pidruchnik z grifom
konferencii (MicroCAD-2019), 15-17 maja 2019: Ch. 1T/ MON. Kiiv «Centr uchbovoi literaturi»: 2019, 108 p.
za r?d. prof. Sokola €.I. Kh.: NTU «KhPlIy, p. 343. .. 22.Bukhkalo S.I. Zagal'na tehnologija harchovoi promislovosti
10. Malcs:va A.Q., B}lkhlfalo. S.I, Iglin S.P., ta in. Zagalpl u prikladah i zadachah (innovaciini zahodi) /
umovi procesiv kristalizacii cukru. Informacijni tehnologii: Tovazhnjans'’kij L.L., Bukhkalo S.I, Denisova A.€.
nauka, tehnika, tehnologija, osvita, zdorovja: tezi Demidov I.M., Kapustenko P.O., Arsen'eva O.P., Bilous
dopovidej XXVIII mizhnarodnoi naukovo-praktichnoi 0.V., Ol'hovs'ka O.I [tekst] pidruchnik z grifom MON.
konferencii MicroCAD-2020, 28-30 zhovtnja 2020: Ch. Kiiv ’«Centr uchbovoi literaturi»: 2016, 468 p.
I1./za red. prof. Sokola €.1. Kharkiv: NTU «KhPI», p. 233.  23.Kravchenko V.O., Bukhkalo S.I, Iglin S.P.. Prikladi
11. Ol'hovs’ka V.0O., Kravch(?nko'Q.S., Bukhkalo S.I. Skladovi viznachennja skladovih informacijnih ta obchisljuval'nih
algoritmu poshuku racional'nih zakonomirnostej - roboti tehnologij dlja riznovidiv galuzej promislovosti. Visnik
obladnannja. Informacijni tehnologii: nauka, tehnika, NTU «KhPIy. — Kh.: NTU «KhPI», 2022. — Ne 1(1363). —
tehnologija, osvita, zdorov’ja: tezi dopovidej XXVIII pp. 70-78. doi: 10.20998/2220-4784.2022.1.11
mizhnarodnoi naukovo-praktichnoi konferencii MicroCAD- 54 Bykhkalo S.I. Iglin S.P., Ol'hovs'’ka O.I. ta in. Osoblivosti
2020, 28-30 zhovtnja 2020: Ch. I1./za red. prof. Sokola €.1. upravlinnja rozrobkami ob’ektiv intelektual'noi vlasnosti zi
— Kharkiv: NTU «K?PI», p- 249; ) . . . studentami. Informacijni tehnologii: nauka, tehnika,
12. Bukhl;alo 5. Zagal na tehnologija harChOVOI promlslovostl tehnologija, osvita, zdorov’ja: tezi dopovidej XX VI mizhn.
u prikladah | zadachah (testovi zavdannje) —f[teksi] n—pr. konf. MicroCAD—2018, 16-18 travnja 2018. Ch. IL. /
pidruchnik. — K.: y .= p- ’ ) N T
13. Bukhkalo S.I., Ageicheva A.O., Iglin S.P., Hlavcheva Yu. zared. prof. Sokola €. Kh: NTU «KhPI». 208 p. '
N., Miroshnichenko N.N., Olkhovska O.L, Zipunnikov  25. Bukhkalo S.I. Udoskonaljuvannja metodiv ocinki znan
M.M., Olkhovska V.0. Innovative complex studentiv vishhih navchalnih zakladiv. Visnik NTU
projects'2018/2019 realization in the examples and tasks/ «KhPI». H.: NTU «KhPI». 2014. Ne 16. — pp. 3—11.
Visnik NTU «KhPI». — Kh.: NTU «KhPI», 2019. — Ne  26. Sirku M.A., Bukhkalo S.I.,, Iglin S.P., Miroshnichenko
15(1340). — C. 80-88. doi: 10.20998/2220-4784.2019.15.14 N.M., Shkredov 1.S., Pahnutova M.L, Shevchuk T.R.
14. Bukhkalo ~ S.I.  Struktura  potokiv ~ kompleksnogo Pitannja kompleksnogo viznachennja vlastivostej sirovini u
pldprlemﬁtva XXV Mezhd: n-prakt. konf.ﬂ«lnformacmnn‘ye mezhah kursovih proektiv. Informacijni tehnologii: nauka,
tehnologii: n.auka, tehnika, tehnologlja, obrazovanie, tehnika, tehnologii, osvita, zdorov'ja: tezi dopovidej XXVII
zdorov'e» (MicroCAD-2017) 17-19 maja 2017. Kh.: Ch. Mizhn. n—prakt. konferencii (MicroCAD—2019), 15-17
IIL, - p. 14. maja 2019.: Ch. II. / za red. prof. Sokola €.1. — Kharkiv:
15. Bukhkalo S.I., Serikov A.V., Ol'hovskaja O.I. i dr. Ob NTU «KhPI». p. 342.
ptilizaci.i polimernyh  othodov  kak komﬁpl'ekse 27. Bukhkalo S.I., Ol'hovs'ka O.1., Ol'hovs'ka V.O., Zipunnikov
1nnovacwnnyh' pr.oektov / S;I- Bukhkalo, A. V. Serikov, M.M. Doslidzhennja ta analiz innovacijnih zahodiv z
O.L Ol'hovskaja i dr.// Visnik NTU «KhPI». — Kh.: NTU tehnologii kompleksnoi utilizacii pisljaspirtovoi bardi.
«KhPI». 2012. — Ne 10. - pp. 160-166. Visnik NTU «KhPI». — Kh.: NTU «KhPI», 2019. — No.
16. Bukhkalo S.I., Garder S.E., Ol'hovskaja O.I. i dr. 15(1340). — pp. 66-74.
Regulirovanie jeffektivnosti resurso- i jenergosberezhenija doi: 10.20998/2220-4784.2019.15.12
na kompleksnyh predprijatijah po pererabotke othodov /' 28 Bukhkalo ~ S.I.  Mozhlivosti  rozvitku tehnologii
Visnik NTU «KhPD». — Kh.: NTU «KhPI». 2012. — Ne 10. — modifikovanih krohmaliv. Visnik NTU «KhPI». — Kh.:
pp. 72-80. NTU «KhPI», 2019. — Ne 21(1346). — pp. 84-93. doi:
17. Zipunnikov, Mykola; Bukhkalo, Svetlana; Kotenko, 10.20998/2220—4784.2019.21.13
Anatolii. Researching The Process Of Hydrogen 29 Bukhkalo S.I, Olhovska O.I, Zipunnikov M.M.,
Generating From Water With The Use Of The Silicon Olhovska V.0., Sirku M.A. Analiz mozhlivostej
Basis Alloys. French-Ukrainian Journal of Chemistry, regeneracii etilovogo spirtu u virobnictvi pektinu. Visnik
[SL, v. 7, n 2, p. 138-144, dec. 2019. NTU «KhPIy. — Kh.: NTU «KhPI», 2019. — Ne 21(1346). —
doi:http://dx.doi.org/10.17721 /fujcV712P138-144. pp. 19-30. doi: 10.20998/2220—4784.2019.21.04
http:// kvivtoulguse.gniv.kiev.ua /journal/ 30, Bukhkalo S.I. Perspektivi rozvitku tehnologij krohmalju z
index.php/fruajc/article/view/258). kartopli ta kukurudzi. Visnik NTU «KhPI». — Kh.: NTU
18. Bilous, O., Sytnik, N., Bukhkalo, S., Glukhykh, V., «KhPI», 2019. — No. 21(1346). — pp. 75-83. doi:
Sabadosh, G., Natarov, V., Yarmysh, N., Zakharkiv, S., 10.20998/2220—-4784.2019.21.12
Kravchepkq, T., & Mazaeva, V. (20!9). Development of a 31, Bukhkalo S.I. Tehnologichni ob’ekti utilizacii—modifikacii
food antioxidant complex of plant origin. Eastern- polimernof tari ta pakuvannja. Zbirnik naukovih prac' XVII
Bicnux Hayionanvnoeo Texniunoeo Yuisepcumemy «XI1l». Cepis: Innosayiiini
96 docridoicenus y Haykoeux pobomax cmyoenmis, 2022, Ne 2 (1364)



ISSN 2220-4784 (print), ISSN 2663-8738 (online)

mizhnarodnoi naukovoi konferencii «Udoskonalennja N )
procesiv i obladnannja harchovih i himichnih virobnictv» Haoitwna (received) 19.05.2021
3-8 veresnja 2018, m. Odesa. pp. 140-142.

Bioomocmi npo asmopie / Ceedenus 06 asmopax / About the Authors

Bbyxkano Ceéimnana Isaniéna (Byxkano Ceemnana Heanoena, Bukhkalo Svetlana Ivanovna) — xanmnpat
TEXHIYHUX HayK, mpodecop Kadenpu iHTETpOBaHMX TEXHOJIOTIH, MpOIeciB Ta amapariB, HalioHambHMIA TEXHIYHUIMA
YHIBepCHTET «XapKiBCHKUH MOMITEXHIYHNI iIHCTUTYT», M. XapKiB, YKpaiHa;

ORCID: http://orcid.org/0000-0002-1389-6921;

e-mail: bis.khr@gmail.com

Ienin Cepeiii Ilempoeuu (Henun Cepzeit Ilemposuu, Iglin Sergii Petrovuch) — xannunat TeXHiYHHX HayK, podecop kadeapu
npuknagHol MaremaTvky, HarioHanbHHMI TeXHiUHMIA yHiBepcHTET «XapKiBChKHIl MOJITEXHIYHMH IHCTUTYT», M. XapkiB, YKpaiHa;
ORCID: https://orcid.org/0000-0002-9144-7427;

e-mail: bis.khr@gmail.com

Kpaeuenko Bixkmopia Oneciéna (Kravchenko Victoria Olegovna, Kpaséuenxo Burxmopua Onezoéna) —
crynentka 4 kypcy XHYPE, m. XapkiB, Ykpaina; e-mail: bis.khr@gmail.com

Koneituenxko €ezen Andpiiioeuu (Kopeychenko Yevhen Andriyovich, Koneituenxko Eezenuii Anopeesuu) —
ctyneHt 3 kypcy HTY «XIII», m. XapkiB, YkpaiHa; e-mail: bis.khr@gmail.com

Ha3zapenko Mapuna Bonooumipiena (Nazarenko Maryna Volodymyrivna, Hazapenko Mapuna
Bnaoumupoena) — crynentrf 3 xypcy HTY «XIlI», M. XapkiB, Ykpaina e-mail: bis.khr@gmail.com

C. H. BYXKAJIO, C.I1. HTJIHH, KPABYEHKO B.O., E. A. KOIIEHYEHKO, M. B. HA3APEHKO
INPUMEPBI U 3AJJIAYU U3 KOMIIJIEKCHOI'O U3JIOKEHUA JUCHUIIJIMHBI INIIEBAA XUMUA

B marepmanax cTaThM paccMOTPEHBI BO3MOXHOCTU ISl OmlpereieHus ueneld oOydeHus cryzneHToB BVY3oB mo aucnuruimae
[TnmeBas XuMus ¢ LENbI0 JajdbHEHIIEH pa3paOOTKU COCTaBHBIX KOMIUIEKCHBIX NMPOEKTOB. IIpy HamucaHmu cTaTbu HCIOJIB30BAaH
MHOTOJICTHHH ONBIT TNpENoAaBaHus AUCHUIUIMHBL «OOIas TEXHOJOTHS MHUIIEBOW NPOMBIIIICHHOCTH» B HarnuoHambHOM
TEXHUYECKOM YHHBEPCUTETE «XapbKOBCKUH IMOMUTEXHUIECCKUI HHCTUTYT» Ha KadeIpe MHTETPHUPOBAHHBIX TEXHOJIOTHIA, IIPOLIECCOB
W ammaparoB. Pa3pa0boTku MpoBeACHBI Ui MPUMEHECHHUSI COBPEMEHHBIX BBICOKOI((EKTHBHBIX HAYYHO-000CHOBAHHBIX TEXHOJIOTHI
HCTIOJIE30BaHUS CHIPBS, HAPUMEP, OT Pa3HOBUIHOCTEH XUMHYCCKOTO aHAIM3a CHIPbS U MPOJYKTOB IO BHIOOPA TEXHOJOTHYECKUX
craguit. IlpencraBneHsl TpPUMEpsl M HEKOTOPble OCOOCHHOCTH BO3MOXKHBIX pCIICHHH 00ydeHHs, OCHOBaHHBIC Ha
JKCIIEPUMEHTAIIBHBIX JAaHHBIX pa3pabOTKH MEXaHW3MOB HACHTU(PUKAUNK-KIACCH(PHUKALIMKA TEXHOJOTUUECKUX IPOLIECCOB MU
anmapatoB B BHAE OOBEKTOB HMHTEIUIEKTyalbHOW COOCTBEHHOCTH. B craThe TMOKa3aHbl TNPHUMEPbl HANpPaBICHHH
YCOBEPLICHCTBOBAHMUSI TEXHOJIOTHU U 000PYIOBaHHs AJIs1 epepaboTKU TOMATOB Pa3HBIMH CIIOCO0aMU, IPOAHATN3HPOBAHBI METOIBI
MHTCHCH()UKALUH TEXHOJOTUYECKHUX MPOLIECCOB MPOU3BOACTBA C YUETOM HONYUYCHHBIX 3HAaHUH 1Mo qucuuiuinae [Inimesas xumus, a
TaKKe WHHOBALMI Pa3HOBUIHOCTEH KOMITAHMHA CO CJIOXXKHOW O0OpaOOTKOW pa3HOBHUAHOCTEH chIpbsi. [Ipobiema yTHimM3amun
Pa3HOBUIHOCTEH OTXOJOB paccMaTpUBAETCS IOCPEACTBOM CIIOKHBIX KOMIUIEKCHBIX IPOLECCOB, UX HMCCIIEIOBAaHUM M aHaiu3a
SHEPTO- U PeCypcocOEPErarInX COCTABISIONIUX.

KioueBble cjioBa: muiieBas XHUMUS, COBPEMEHHbIE TEXHOJOTMM IHMTaHUS, TOBAPOBEICHHE M YIPABJICHHE 3aKyNKaMH,
pa3paboTKa MPOAYKLUH PECTOPAHHOTO XO3IHUCTBA, KOMIIJICKCHbIE HHHOBALIMOHHBIE MIPOCKTHI, CIIOCOOBI 00YUEHHUS CTYACHTOB.

S. I. BUKHKALO, S. P. IGLIN, V.0. KRAVCHENKO, Y. A. KOPEICHENKO, M. V. NAZARENKO

EXAMPLES AND PROBLEMS FROM THE COMPLEX TEACHING OF THE DISCIPLINE
OF FOOD CHEMISTRY

The materials of the article consider the possibilities for determining the goals of education of university students in the discipline
of Food Chemistry with the aim of further developing the components of complex projects. When writing the article, many years of
experience in teaching the discipline «General technology of the food industry» at the National Technical University «Kharkiv
Polytechnic Institute» at the Department of Integrated Technologies, Processes and Devices were used. Developments are carried
out to the application of modern, highly effective scientifically based technologies for the use of raw materials, for example, from
types of chemical analysis of raw materials and products to the selection of technological stages. Examples and some features of
possible training solutions are presented, which are based on experimental data for the development of mechanisms for the
identification and classification of technological processes and devices in the form of intellectual property objects. The article
shows examples of directions for improving technology and equipment for tomato processing in various ways, analyzed methods of
intensification of technological production processes taking into account the knowledge gained from the discipline of Food
Chemistry, as well as innovations of various types of companies with complex processing of various types of raw materials. The
problem of disposal of various types of waste is considered in the form of complex complex processes, their research and analysis
of energy- and resource-saving components.

Key words: food chemistry, modern nutrition technologies, commodity science and procurement management, restaurant
industry production technology, complex innovative projects, student training methods.
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