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Anomauin: Ilpoyec 6ucmorosarnts miCMmogux 3a20MOG0K CKIAOAEMbCs 3 0A2amvboX (i3UKO-MEXAHIYHUX MA OIOXIMIYHUX
npoyecis, Wo YCKIAOHIOE YNPAGIIHHA MaA OMPUMAHHA ONMUMATLHUX NOKA3HUKIE SIKOCMI HA 8UX00i 20MO08020 NPOOYKM).
Benuka xinbrkicmoe pe2ynvo8anux 3MIHHUX ma  IHGOPMAYIUHUX NOMOKIE6 6NIUEAE HA Xi0 NPOMIKAHHSA NPoyecy O03DIGAHHS.
micma. Y waghax (kamepax 6ucmoro8ants) niompumyemvcs Cmpo2uti memnepamypo-80a02iCHull pesicum. Baxcaueo ne minoku
3 8UCOKOI0 mounicmio niompumysamu memnepamypy 6 mexcax 35-40 ° C, a eonocicmv 75-85%, ane i pezyniosamu yi
napamempu 0151 ONMUMI3ayii npoyecy UCMOIBAHHI 8 3ATeHCHOCMI 8i0 8Udy 8upodie, ki ueomosnaiomscs. I11i0 eniugom
memnepamypu 8 waghi 60102iCmb 3 NOBEPXHI BUPOOY BUNAPOBYEMBCA OOHOUACHO 3 NPOYECOM PO3NYULEHH: micma 8 00cA3i nio
snaueom CO2 6 pesyromami cnupmogozo 6polinHA. B Oamiti cmammi posenadaromves cnocobu npuckopeHHs 003pi6aHHsA
micma ma nponoHyEmMbvCs 86e0eHHA 000AMKO8020 KAHALY YNPAGIIHHA, AKULL 8i000paxcamume iHMEeHCUBHICIb 2A30VMBOPeHH s
nio yac cnupmogoeo OpoodinHs, a came suUHAUYAMUMe NPUPicm 06’ emy micmogoi 3a20MmosKy HA emani 8UCMOIOBAHNS 3 MEMOI0
niosuwenHs AKocmi Xai000y10uHUX 8upobie. 3a60sKU Kamepam 8Ii0e0CnOCMEPENCEHH D00AMKO80 KOHMPOIGAMUMEMbCS
006 ’em micmoeoi 3azomosku. Came ye 00360/1UMb 6CMAHOBUMU ONMUMATLHULL YAC GUCMOIOBAHHS O MO20 YUl [HULO20 euc)y
xnibobynounux eupobie. Kamepu eideocnocmepedsicenns 3modcyms [OeHMu@IiKysamu 6 neputy uepey Hpupicm ucomu
micmogoi 3acomosku. Ompumana ingpopmayis no 0aHoMy Kauary 6yoe nepedasamucs 00 1aOOPaAmopii 3 Memoio UeUoK02o
Peazysants, UKOPUCMOGYIOYU HATONMUMAIbHIWUL 8aPIAHM NPUCKOPEHHS Npoyecy 003PI6AHHs MiCma.

Annotation: The process of standing of dough purveyances consists of many physical, mechanical and biochemical
processes, that complicates a management and receipt of optimal indexes of quality on the return of the prepared product.
Plenty of the managed variables and dataflows influences on motion of flowing of process of ripening of dough A strict
temperature-humidity regime is carried in the cabinets (cooling rooms). It is important not only to maintain the temperature
within 35-40 ° C and the humidity within 75-85% to a high precision. But also it is important to regulate these parameters for
optimizing the pouring process depending on the type of products being manufactured. Under the influence of the temperature
in the cabinet, the moisture from the product’s surface steams off simultaneously with the process of the dough dilution in
volume under the influence of CO2 as a result of alcohol fermentation. The methods of acceleration of ripening of dough are
examined in this article, and introduction of secondary channel of management, that will display intensity of gasification
during a spirit fermentation, namely determine the increase of volume of micmosoi purveyance on the stage of standing with
the aim of upgrading of bakegoodss, is offered. In consequence of the cameras, video observation will further control the
volume of dough work. This is precisely what will allow you to set the optimal time for a particular kind of bakery products.
Surveillance cameras will be able to identify in primarily the increase in the height of the dough product. The received
information on this channel will be transmitted to the laboratory for the purpose of rapid response, using the most optimal
version of the dough maturation process acceleration.

Karwu4oBi cjioBa: yac BUCTOIOBAHHS, 3aMiC TicTa, CIUPTOBE OPOIiHHS, 00’ €M TICTOBOI 3arOTOBKHU.

Key words: time of stand, dough, alcohol fermentation, volume of dough preparation.

Beryn

B mpomeci BupoOHHUITBa XIMi000YIOYHHX BHUPOOIB OCTaTOYHE BHICTOIOBAHHS TICTOBHX 3arOTOBOK € HAWBa)KIIMBIIIOKO
CTali€l0 TEXHOJIOTIYHOTO TIporecy. B mporeci BHCTOOBaHHS TicTa OyIb-sKi BIIXHJICHHA TEXHOJOTIYHHX 3MIHHHX BT IX
perTaMeHTOBAaHNUX 3HAYCHB (BIIXWICHHS TEMIIEPATypH B KaMepi BUCTOIOBAHHSA 1 BOJIOTOCTI IAPOIIOBITPSHOTO CEPEIOBHUINA Bifl
ONITUMAIIFHOTO PiBHS, 301MbIIEHHS 200 3MEHIICHHS Yacy 3HaXOJDKCHHS TICTOBHX 3arOTOBOK B KaMmepi BHCTOIOBAHHSA 1 iH.)
Oe3rocepeIHbO MT03HAYAIOTHCSI Ha SIKOCTI TOTOBUX BHPOOIB.
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Ooc - memnepamypa omouyiouoco cepedoguwya, Mo—6or02icmb omouyyoeo cepedosguwa, O, - memnepamypa micmoeux
3a20MOB0K HA 6X00i Kamepu 8Ucmoosants; M,—eon102icmsb micmosux 3a20mMo8oK HA 8X00i Kamepu 8UCMON8AHHA, My—maca
micmosux 3a20mogok Ha 6xo0i kamepu 8Ucmor8anus, \y; — 06’em micmosux 3a20mo6ox Ha 6xo0i Kamepu GUCMOI08AHH, 11,
- nOpUCMicmv MiCMOBUX 3A20MOBOK HA 6X00i Kamepu sucmoroganis, Ky, - KitbKicmes micmosux 3a2omosox Ha 6x00i Kamepu
8UCMOIOBAHHA, Oy—memnepamypa mMicmosux 3a20MO80K HA 6UX00i Kamepu 6uUcmorganus, M—eonozicms micmogux
3a20MOBOK HA GUX0O0I Kamepu BUCMOKBAHHS, M—MAca MICMOBUX 3a20MOB0K HA GUX00I Kamepu eucmorgarts, Vs — 00’em
MiCmosux 3a20moB0K HA Guxo0i Kamepu eucmorweanHsa; Il, - nopucmicms micmoeux 3a20mo80K HA BUXOOI Kamepu
BUCMOI0BAHHSA, Ng - KIILKICMb MICMOBUX 3A20MOB0K HA BUXO0I Kamepu 6ucmoreauHs; O - memnepamypa 6 Kamepi
sucmorwesants;, M—6on02icms 8 Kamepi BUCMOIBAHHA, T — YAC GUCMOKGAHHA MICMOBUX 3a20mogok, Vcox - 00’em
8y2lleKuciozo 2asy 6 Kamepi eucmorsauHsa; F,-eumpamu napu; P, — mucx napu e macicmpani; 6, — memnepamypa
xondencamy; Fi—eumpamu xonoencamy,; Fpos - sumpamu nogimps; O,.e — memnepamypa nogimps; Mo, — 60102icms nogimps,;
Fen - 6umpamu eionpayvosanozo nosimpsi; 0., — memnepamypa 8ionpayboeano2o nosimpsi;, My, — 6onozicms 8i0npaybo6anoco
nosimpsa; Ui — nonodcenns pezynioiouoco opzamy nodaui napu 0o nazpieaua xamepu eucmoiosanmsa;, Uz — nonodcenms
Pe2yniodo2o opeany nodadi napu 0o kamepu eucmoiosanns, U, T — napamempu osueynie; S,; — weuoxicme nepemiwenns
Micmoeoi 3a20moeGKu
Puc. 1.1 — [TapameTpu30BaHa TEXHOJIOTIYHA cXeMa MPoLlecy BUCTOIOBAHHS TiCTOBUX 3ar0TOBOK

YoMy Tak BaxXJIMBUM €Tall BUCTOIOBAHHSA?

[Ti yac BUCTOIOBAHHS B TICTOBHX 3arOTOBKAaX i€ IHTEHCUBHUI Tpoliec OpOIiHHS, B pe3yJibTarti sikoro[1,2]:

- BimOyBa€eTHCs BITHOBICHHS 1 IMONATBIINNA PO3BUTOK IMMOPUCTOCTI (0OCAT TICTOBHX 3aTOTOBOK B CEPEIHBOMY 301TBITYETHCS
B 2,5-3 pasmn);

- TicTO 30aradyeThcsi KOMIDIEKCOM PEYOBHH, HEOOXITHUX I GOPMYBAHHS CMAKy 1 apoMaTy;

- MOJIMIIYIOTBCS (Pi3MKO-MEXaHIuHI Ta XIMIUHI BJIACTHUBOCTI TICTA, LIO CIPHUSIOTH I'apHOMY MPOMIKAHHS M'SKYIIKH 1
OTPUMaHHS ONTUMAJIBHOTO KOJIBbOPY CKOPHHKH;
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- 3arOTOBKH HA0yBaIOTh HEOOXiHY opMy.

Cyts TII BHCTOIOBaHHS TiCTOBHX 3ar0TOBOK i 32/1a4a e)eKTHUBHOTO YNPaBJIiHHSI TPOLECOM

Po3risiHeMO TEXHOJOTIUHY CXeMy MPOLECY BHCTOIOBAHHS TiCTOBHX 3arotoBok puc.l.l [3]. Yac BHCTOIOBaHHS TiCTOBHX
3arOoTOBOK O€3I0Cepe/IHbO 3alIeKUTh B TEMIEpPAaTypH B Kamepi BUCTOIOBAHHS - i MacH TICTOBHUX 3arOTOBOK - My,
peuentypH, BOJOrocTi B Kamepi - My, TEMIEpaTypH TiCTa - 6;, CTyNEHs OPOAIHHS 1 XapakTepy MeXaHI4HOi 0OpOOKH TicTa;
ocobymBOCTEel OopolIHa, crioco0y BHCTOIOBAHHS 3aroToBoK (B XiiOomexapchkux Qopmax adbo 06e3 ¢opm); IuiaHOBaHOT
TeMIlepaTypy BHIIIYKM 3arOTOBOK 1 HaBITH Bijl TOTO, SKMH BHJ MM XOYEMO HaJIaTH 'OTOBUM BUpOOaM. 3Ba)karouu HE Te, L0
0co0MBOCTI OOpOITHA, TIAHOBY TEMIEPATypy BHITIKAHHS, BOJIOTICTh, TEMIIEpaTypy, XapakTep MeXaHidHOi OOpOoOKH MU
MOXKEMO I[IJIEHANIPABJICHO 33/1aBaTH, KOPUTYBATH Ta 3MIHIOBATH, TO 3QJIUIIAETHCS BIKPUTHM MUTAHHS BILUTUBY 1HTEHCHBHOCTI
OpoxinHs Ha 30i7bIIEHHS 00’ €My TICTOBHX 3aroTOBOK. Bilomo, 0 YMM IHTEHCUBHIIIE MTPOXOIUTH CIIUPTOBE OPOIIHHS, THM
HIBUJIIIIE TIPOXOAUTH BUCTOIOBaHHs[2,3].

Binomo mocuts 6arato crmoco6iB ympaBIiHHS MPOILECOM BUCTOIOBAHHS TiCTOBHX 3arOTOBOK, alie BCI BOHU IPYHTYIOTHCS Ha
KOHTpOJI TphOX mapamerpis tab.1 [2]:

Tabuuns 1
PernamenroBaHi 3MiHHI Jlonycku 3MiHH periaMeHTOBaHUX
(Ha MpUKJIA/l JesIKUX BUJIIB MIIEHUYHOTO XJ1i0a) 3MIHHHX
Tewmreparypa B KaMepi BUCTOIOBaHHS 32-42°C
Boutoricth moBiTpst B kKaMepi BUCTOIOBAHHS 75 1o 85%
UYac nepeOyBaHHS TICTOBUX 3aTOTOBOK B KaMepi BUCTOIOBAHHS 30—120 muH

Jlnist mpucKOpeHoro 103piBaHHs 1 OPOAIHHS TicTa 3aCTOCOBYIOTH (B pi3HiM KOMOiHAIiT) HaCTyNHe: 30UIbIIYIOTh J103YBaHHS
JOPDK/DKIB, omapH (3aKBacku), IHTEHCH(IKYIOTh 3aMiC TECTy, MiJIBUILYIOTh IIOYaTKOBY TeMIeparypy Ticra, H0/AaloTh
nosmimmysadi. Po3risiHemMo ix 61 geransHo [1,2]:

- 30ULIblIeHHS JO3YBaHHS JpDKIDKIB ab0 akTHBAIs APDK/DKIB, B3ATHX 3a HOPMOIO Ha 3amic omapu ado TecTy,

iHTeHCcH(iKye Iporec 103piBaHHs TICTa.

- IlixBumenHs no3yBaHHs omnapu (3aKBackW) Ha MPUTOTYBaHHs TICTa 30UIBIIYE YHCIIO JIPIKDKIB 1 MOJOYHOKHCIINX
GaxTepiif B TICTi, 3MICT KHCIOT, HAOPSAKINX OUIKIB 1 MPOAYKTIB POTEOITi3Y.

- IaTeHcHBHMIA 3aMic TECTy MOCITA0IIOE CTPYKTYPY OUTKOBHUX PEUOBHH 1 KPOXMAIIIO, IHTEHCU(IKYE MPOIiecH OpOoTiHHS i
Jo3piBaHHS Ticta. [HTEHCHBHUE 3amic TicTa mpuckoproe OpominHsa Ha 20-60 % Ta miIBUIIye TeMmepaTypy TiCTOBOL
3arOTOBKH.

- IlimBumieHHS TOYAaTKOBOI TEeMIEpaTypu TecTy 1o Temneparypu 32-33 © C 3HaYHO MPUCKOPIOE TIPOIIECH 103pPiBaHHS,
MpoTe MiZABHUIIECHHS TeMIieparypu 10 34-35 ° C HeraTuBHO Jii€ Ha APLKIXKI 1 MOCIA0IIOE KICHKOBUHY.

- JlomaBaHHS IOKpallyBadiB (aMUTOMITHYHI ()epMEHTHI IperapaTty, He)epMEeHTOBAaHUH coJof, Iykop i iH.) CTumyIroe
IyKPOBO-1 ra30yTBOPEHHS B TICTi.

OcHOBHA YaCTHHA

VY madax (kamepax BHCTOIOBAHHS) HiATPUMYETHCS CTPOTHH TEMIIEPATypO-BOJIOTICHHH pexuM. BakimBo He TUIBKH 3
BHCOKOIO TOYHICTIO MIATPUMYBATH TeMIiepatypy B Mexax 35-40 © C, a Bonoricth 75-85%, ane i perymoBarty Iii mapameTpu
JUIS ONTHMI3alii IMpoliecy BUCTOIOBaHHS B 3aJISKHOCTI BiJl BUAY BHPOOIB, IKi BUTOTOBIAIOTHCA. [1i BIUIMBOM TeMIepaTypH B
urai BOJIOTICTh 3 MOBEPXHI BUPOOY BUIIAPOBYETHCS OTHOYACHO 3 MPOIECOM PO3IMYIICHHS TICTa B 00¢s31 i Brumsom CO2.

CrmproBe OpominHs. 30yJIHHUKaMu CIHPTOBOTO OpOMIHHS € IpiXKIKI — caxapowmimern Saccharomyces cerevisial. Ile
aHaepoOHMI MpoLIEC TIePETBOPEHHS TIIOKO3HU 1 PPYKTO3M Mif Ai€ro (epMEHTIB APIKIPKOBOT KIIITHHU 4epe3 HU3KY MPOMIKHHUX
¢a3 y ciupt i quokena Byriero. CymapHa piBHOBara CIiupTOBOTO OPOIiHHS ONMHMCYEThCs piBHAHHAM [ eit-Jlroccaka[2]:

CgH1,04 = 2C,H5OH + 2C0O¢ + 94 x/Ix (28kKaim)

Taxk, 3 migBUIICHHAM Temriepatypu 3 26 mo 35 °C iHTCHCHBHICTH T'a30yTBOpEHHs 3poctae B 2 pa3u. Came Tomy Oyio
3aIIPOIIOHOBAHO BEACHHS JI0JaTKOBOTO KaHAJY, IO 30UIbIIEHHsI 00’ €My TICTOBHX 3arOTOBOK. TOMy IO caMe MO KUIBKOCTI Ta
IIBUIKOCTI BHMIICHHS BYTJICKHUCIOTO ra3y MOKHA CYIUTH PO IHTEHCHBHICTH MPOTIKaHHSA Oi0XIMIYHUX TPOIECIB B KIITHHAX
ticta. Po3risiaemo puc.1.2.
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6m3 — memnepamypa micmosux 3a20moeoxK, M, ~— 60J102ICNMb MICMOBUX 3A20MOBOK, mH,, — memnepamypa napd, M, —

gonozicmv napa; Gnos — memnepamypa nogimps; Mo, — 8o102icme nogimps, O, — memnepamypa 6 kamepi 6ucmoio8anis; M,—
gonocicmu 6 kamepi sucmoreants; \ y; — 00’em micmogoi 3a20moexu; Sy; — WEUOKICMb nepemiujerHs micmosoi 3a20MmosKu;
huws — eucoma micmogoi 3acomosxu; t — uac eucmoioeanns micmosux 3a2omosox; U1 — nonodicenns pezynoouozo opeamy
nooaui napu 0o Haepieaya Kamepu eucmorsanHa; Uz — nonodcenus pezynniouozo opeawy nooaui napu 00 Kamepu
sucmoreanns; T, - eexkmop nHexonmponvbosanux 30ypens,
D(i) — Vv = 0.513-0%h,sa0K, (i =0) [4]
Puc. 1.2 — CTpykTypHa cxeMa npouecy BUCTOIOBAHHS TiCTOBHX 3ar0TOBOK SIK 00'€KTa peryJiOBaHHSA

BucHoBku

3aBAsKH KaMepaM BiJJCOCIOCTCPEIKCHHS MH 3MOXKEMO JOJATKOBO KOHTPOJIOBATH MPHPICT 00’€Ma TiCTOBOI 3arOTOBKU.
Came 11e JJ03BOJIUTh BCTAHOBUTHU ONTHMAJIBHUI Yac BUCTOFOBAHHS IS TOTO YU IHIIOTO BUAY XJ1i000ymounnx BupoOiB. Kamepu
BiJICOCIIOCTEPEIKECHHS 3MOXKYTh 1ICHTU(IKYBATH B MEPIILY YEPry MPUPICT BUCOTH TiCTOBOI 3aroToBKHU. 110 macTh MOXKIUBICTB
BU3HA4YaTU 00’€M TiCTOBOI 3aroToBKU. VT - 06’€M TicTOBOI 3arotoBku; h — BucoTa TicTOBOI 3aroToBKH; K — KoeditieHT, skuit
BpaxoBye popmy xmi6a; k = 1.09; d — niameTp TicTOBOI 3arOTOBKH, M.

Vr = 0.513-d2 - ht3(i) - k, i=0)

Otpumana iHdopmaliss TO JaHOMY KaHainy Oyne mepemaBaTucs A0 Jaboparopii 3 METOI IMIBHIKOTO pearyBaHHS,

BUKOPUCTOBYIOUN HAaHONTUMAJIBHIIINKN BapiaHT MPUCKOPEHHS MPOLECy A03piBaHHA TicTa.
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