B,
e

SEERUNE

[FIC

astern -

1S€e

.

ecunrnal of
nterpr

o

1

echnolog




5. BucHoBku

3a paxyHOK JIOTMOBHECHHS ICHYIOUHX CUCTEM YTpaBJiH-
Hsl IHTEJEKTVATHbHOK CHCTEMOK) YIIPABIIHHA, IKAa BXOJIHTD
JI0 CKJIAny CHCTEMM IATPUMKY NPUHHATTS pPillleHb, MOX-
Ha JOCAITH ONTUMAIbHOIO 0araTouibOBOrO ylpaBiiHHi
TeXHONOFIMHUMM [IpoLCcaMu XJIiG0ONEKapebKoro BUpoOG-
FIUIITBA 3 ATPHMKOIO 3a4aHOT AKOCTI TOTOBOTO MPOAYKTY,
CKOPOYEHHSAM TEeXHOJOTIYHHUX MOPYIIeHb Ta aBapiHHUX
cuTyaliil, crabinizysati poOOTY 3aBOY B YMOBaX 3MiHY
SIKOCTI CHPOBHHH.

o o—

B cmammi posensdaemvcs eapianm cmpyx-
mypu cucmemu aemoMamu3ayuii mexHonoziu-
Hux npouecie eupobruymea nuea. Iloxazana
CMpYKmypa YynpasainHa MmexHoN0ZIHHUMU NPO-
yecamu 26a8€ 06010 3adavy, po36’A3AHHA AKOL
Modce Gymu Qocs2nymo 3a paxywox 3acmocy-
6aHHA CY4ACHUX Memodi6 meopii Ynpasninua
8 pamxax cucmemno20 nioxo0y 0o CMEOPeHHS
asmMoOMAMU306AHUX CUCTEM YNPABIIHHA mex-
nonoziunumu npoyecamu (ACY TII)

Kniouosi cnoea: nueo, cmpyxmypa, aemo-
MaAMu3ayis, mexnouo02ia, ynpaeuinns

o 0

B cmamve paccmampusaemcs eapuanm
CMpYKmMypoL CUCMeMbl A6MOMAMUIAUUU MeX-
HOJNO2UMECKUX NPOYECCO8 NPOU3IBO0CMEA NUBA.
IIpedcmasnennas cmpyxmypa ynpaenenus
MEXHONO2UMECKUMU NPOUECCAMU NPEOCMABNA-
em co6oil 3ada4y, pewenue KOMoOpou Moxcem
6oims docmuzHymo 3a cuem nNpuUMeHeHUR
COBPEMEHHBIX MeMOO08 MeopuU YnpaeseHus
8 PpaMKax cucmemnozo0 nodxooa x Co30aHU0
aeMoMaMuU3uUPOBAHHLIX CUCTMEM YNPasaeHUs
mexHonozuveckumu npoueccamu (ACY TII)

Kmiouesvie cnoea: nueo, cmpyxmypa, aemo-
MAMUIAUUSR, MEXHONI02US, YnpaseHue

o Q0

The article examines the structure of vari-
ant automation process of beer production. A
structure of technological processes is the task
of solving that can be achieved through the use
of modern methods of control theory in the fra-
mework of a systematic approach to creating
automated systems for technological processes

Keywords: beer, structure, automation, tec-
hnology, management
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1. Beryn

TeXHOFOTIMHI NMPOIECH BUPOOHHUITBA MUBA MPC/ICTAB-
JSTIOTH CKJTATHNH KOMIUIEKC, B IKOMY BiI0YBAIOTHCS Pi3Hi
OloxiMiyHI, MexaHiyHi, Tenosi npouecd. Koxsa cranisa
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BHPOOHMUTBA MAE 32 METY OTPUMATH BIAIOBIAHMIA HAlIB-
IPOAYKT BILAIIOBIAHOL SKOCTI.

3 TOYKM 30py CUCTCMHOIrO AHAMIZY TCXHOJOTIMHUIK
KOMIIEKC BUPOOHMIITBA TIMBA MOXHA IMO/AIMITH Ha Taki
craaii [1, 2]:
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- 10ApIdHEH IS CONOAY;

- HPONECCH 3aTUPaHIA:

- bisnbTpatig 3aTopy:

- BapKa CycJa 3 XMeJieM;

- OpoaiHIA Ta A0OPOIKYBAHHS;

- (prapTpanis nusa;

- PO3IUB.

KoxHna 3 mepeniuenux cTajin Mac CBOI 0cOOIWBOCTI
1epebiry npoueciB 3 BIANOBIIHUMN J12apaMeTPAaMH KOH-
Tpoawo Ta ynpasiiiHa. Tomy, BaXJ#BOW YMOBOIO MpH
1106yA0B1 CHCTEMU aBTO-

Marnsanii Bpaxysartu i EOM.
0coOJAMBOCTI, 1K1 JaAYTh TlynuT oneparopa
MOXJAMBICTH OTPUMATH I

NPOAYKT (11MBO) BUCOKOI

SIKOCTI. MikponpouecopHuii

KOHTpOJEP

AHani3ymwouu pi-
BeHb aBTOMaTU3aliil
cyvacuMx IMB3aBOAIB

3. Po3pobka CTPYKTypH CHCTEMH yNpaBJIiHHs

THNOBUI NPOTPAMHO-TEXHIYHMHN KOMIIJIEKC NIPE/CTaB-
JISIETHCS TaKOI0 CTPYKTYpoio (puc. 1).

Taxa no6ynoBa CMCTEMM NPOrPAaMHO-TEXHIYHOTO KOM-
IJIEKCY MOX./MBA Ul BUPIWEHHS JOKa/JAbHUX 3aja4 as-
TOMaTM3auii i 3a/a4 onTUMi3alil MeBHUX TCXHOJOTIUHHX
npouecis. /lana cTpyKTypa Moxe OyTH PEKOMEH/0BaNA
s Oy Ab-AKOI A1ISSHKY BAPOOHM(TBA ITHBA.

EOM, EOM,
IlysneT oneparopa IlynsT oneparopa
MikponpouecopHui PP MikponpouecopHui
KOHTpOJiCp KOHTpONep

VKpainu, MOXHa CTBCD- Texunonoriunmii npowec

Texuonoriuuuii npouec TexHonoriyHuit npouec

[NoapibHerHs conoxy

NKYBaTH, 1O BCi cTajii

Bapka cycna Posnue nusa

Bupo(’)unn'ma nuBa Ma-
J0Th PI3HY CHUCTEMY aB-
TOMATHU3aLII:

- JOKaJAbHY aBTOMa-
TH3aIli0, KA NPEACTABASIETLCS Y BUTIAAL JOKAJABHUX
PETyASITOPIB AJS PETVIIOBAHHS TEXHOJOTIYHUX NapamMe-
TpPiB B KOHKPETHHX amaparax, a TaKOX peJleffHO-KOHTaK-
THUX CXeMaX AJ5 JOTi4HOTo KepyBaHHS.

- aproMaTu3auis Ha 6a3i MiKPOUPOLECOPHOI TEXHIKH,
SKa NPCACTABASETCSA MIKPOIPOILCCOPHUMH KOHTPOJIEpa-
MM AK BITYH3NAHOTO, TaK i 3aKOPAOHHOTO BUPOOITUNTBA.

Ha ¢bOroHimHii jieHb O1JbOTCTH NWB3aBOAIB BUKO-
PUCTOBYIOTH aBTOMATH3alli10 Ha 6a3i MikponpouecopHoi
TexHiKi. B uboMy BHIIaAKy TaKa CHCTeMa J03BOJISIE BH-
plulyBaTy 3a4aui 9K KOHTPOJIO Ta PeryiloBaHis OKpe-
MHUX TCXHOJOPIMHMX 11apaMCTPiB, TaK 1 yIIpaBJlHHA
rpymolo anapatis Ha 6a3i JOTiKH TEXHOJOTIUHOTO pe-
raaMeHTy. Takoxk, BHKODHUCTAHHS MIKPONPOUECOPHOI
TEXHIKH A€ MOXJHWBICTb OB YHYYKO Ta IBUAKO
ePeKOHMITYPYBaTH aJrOPHTMM VOPABJiHHA BHPOO-
HUIUTBOM, a TAKOX 3MIHIOBAaTH PENENTYPHI l1apaMeTpy B
HUMX QJArOpUTMax.

TakuM YWHOM, BHKOPUCTAHHS CYYaCHUX MiKpONpo-
1leCOPHHUX 3aCO0IB Ta BUMIPIOBAJBHOI TEXHIKH JIA€ MOX-
JUBICTh MOOYAYBATH CKJIAAHMH MPOrpaMHO-TEXHIMHUIH
KOMIIJIEKC BUPpOOHMIITBA IIMBA.

He aMBASYUCh HAa BHCOKMA pPiBeHb TEXHIYHOro 3a-
Geaneuciis aBTOMATH3aLii TEXHOJOTIMNOTO KOMILIEKCY
BUPOOHUI(TRA 1IUBA, iICHYIONH CHCTEMA HE AAI0Th MOJKJIN-
BICTH OTIEPATOPY-TEXHOJOTY CBOEYACHO | TOYHO MPUITMaTH
PILIEHHS 110 YIPABIIHHIO TeXHOJOTIYHHMHU IPOLECAMH.
Ile npu3BOAMTL A0 HepaliOHAJBLHUX BHTPAT Pecypcis i
3HMXKYE NPOAYKTUBHICTD AIASHOK TEXHOJOTTYHOIO KOM-
IIJICKCY BHPOOHUIITBA NMBa.

2. Mera crarTi

MeTow pobOTH € CTBOPEHHS HOBOI CTPYKTYPH aBTO-
MATH30BAHOI CMCTEMM YIPABAIHHSA TEXHOJAOTIUHUM KOM-
TJIEKCOM BUDOOHUIITBA NMUBA HA OCHOBI CYYACHHX TEXHO-
JOT1HT PO3POOKH IHTENEKTYa bHMUX CHCTEM YIIPABIIiHHA Ta
NporpaMHO-TEXHIYHHX 3aC00iB.

Puc. 1. MporpamMHO-TEXHIYHWIH KOMNNEKC BUPOBHHUTBA NHBa

AJie NPy TaKii no0yA0BI TPOrpaMHO-TEXHIMHOrO KOM-
NJEKCY, BAHNKAE BeJHKe 3aBaHTaXeHHsA poHoyol craniii
(NynBT ONMEpaTopa), sika KEPYEThCS ONEepPaTOPOM-TEXHOJIO-
roM. TakoXx CIpUIHATTA ONEPaTOpOM JaHMUX, SKi BUBO-
AATbCS HOMY Ha €KpaH, He J03BOJUTH TOYHO IPOCHIAKY-
BaTH 32 CUTYALIHHOW HOBCAIHKOK B 0O0'€KTaX ONHOYACHO
Ha BCix jinsankax supobuvirsa. Ile Moxe npussecTy 10
MOMUJIKOBHX PillleHb.

Ile o3nauae, no oprasizauiifHa CTPYKTypa CUCTEMHU
aBTOMaTH3allil TEXHOJOT1UHHX KOMILIEKCIB BUPOOHUIITBA
IIMBA IIOBHHHA 3a]0BOAbLHATH KpUTepiaM edeKTUBHOI
POOOTH: IHYUKICTb, AMHAMIYHICTD, MIHIMAJBIHMY yaC Bij-
TYKY Ha pi3Hi cuTyartil.

/1A AKICHOTO i CBOEYACHOTO NMPHHHSTTS pillielb 110
YIPaBJIHHIO TEXHOJOTIYHUM KOMIIZEKCOM BHPODHUILTBA
nuBa, eGeKTUBHAM Oyle NOETHAHHS CYYaCHUX NPOrpaM-
HO-TeXHIUHMX 3ac00iB aBTOMAaTH3ali] 3 IHTEIEKTYaAbHRU-
MM MeXanismamu 00poGkn indopmauii Ta renepyBsanns
PINICHb NO YNPAaBJIHHIO Y BUIJISAAI PEKOMCHAANIN Oncpa-
Topy ab0 Ge3anocepeTHbO CUCTEMI YIPaBAiHHS.

Intesextyanizamis UpoueciB NPUHHATTA PillleHb,
NepIl 3a BCE, NOB’A3aHa 3 3aCTOCYBAHHAM METOAIB 1 3aC0-
6iB iHXKeHepii 3HaHb, peasi30BaHUX B TAK 3BaHMX CUCTE-
Max miATPUMKW npuitnatTs piwens (CIIIP). Cucremu
MiZATPUMKHU NPUHHSTTS PilIEHD ABASIOTH COO0IO IPOrpam-
HO-amapaTHi KOMTIJIEKCH, {0 BUKOPUCTOBYIOTH €KCIEPTHI
3HAHHA A pilleHb HePOpPMaTi30BAHUX 3a1a¥ Y BY3bKii
npeameTHi#i odaacTi. B xoxHi# 3 npeameTHux obnacTei
CHCTEMA NIATPUMKHM NPUMHATTS PilleHb BAKOHYE BU3HA-
ueHi QyHKUil | BUpiwye Bignosiani 3aaaui. Cepen pisuux
3ajayu, U0 BUPIIIYIOTLCS B CHCTEMaxX aBTOMAaTH3aIllii, B
CHCTEMaX NMIATPHMKH NPUIHATTS PinieHb NIEPEBAXKHO BHU-
pPilIyIOTh 3a7ayi iHTepIpeTailii, NPOrHo3y, AiarHOCTUKH,
TIJIaHYBaHHS, CIIOCTEPEXEHHS | ynpasiainus [3].

Bsaemonis moanuu (oneparopa) Ta iHTeAeKTya bHUX
MCXaHi3MiB, AKi peasizyorses Ha EOM, mae jexinbka sa-
piantis: EOM Bucrymae nuie six indopmariiina uactuua
cuctemMu ynpasiinHsg; EOM Bucrymae sk nopaanuk B
cucreMi ynpasiainug; EOM nosnicTio Buxonye ¢ynxiii
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yupassinist, Ade B OyAb-1KOMY BUIIAAKY OCTaTOUHC UIPH-
UHATTA pimenis Oyje 3a N0 IMHOI0.

CTpyKTypa CHCTeMH aBTOMAaTH3allii BHPOOHUITBOM
M1Ba HaBe/leHa Ha pucC. 2.

d.717 F S Y
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vaci. llpn uvomy, sxmo curyauis igeutddikoBana, 1o
TIPONONYETHCA CICHAPiH, SIKiN BiANOBI1Aa€ Laniif cuTyanii.
Oneparop, AKili OIHIOE CHTYaIi®, MOXe BHOpaTH 3a-
MPONOHOBaHHKH ClieHapii ado irHopyBaTH itoro. Y sunaa-
KY, KOJIM CUTyauisd B
npoueci poboTu cu-

Biiok jioriuHux
BUCHOBKIB

biiox

creMu He MoXxe OyTu
igenTudikoBana B
0a3i 3HaHb, TO € MOX-

JIUBICTH 3amucarH il

OITUMI3AILlT

Baza
3HaHb

baza
cueHapiiB

Awuaizatop B 023y 3HaHb A5 110~
AaJAbUIOr0 aHaM3Yy 1

! CHTyallH KOpekuil cucHapiis i
s mapaMcTpiB poOOTH

i
I
1
y |
1
biok :
MOJICITFOBAaHHSA

cucremu. llpu nwo-
MY pPO3POBAIIOTHCS
pexoMeHjanii no

basa

YIUPaBIIHHIO, 5Ki MO~
KYThb 1IPpA3BCCTH A0
IMOKpaneHHsa p()60TH

< JaHUX

CHCTEMM.
Jlns BM3Ha4YeHHA
ONTUMaJbHUAX Mapa-

ACY TII BupobHuLTBa MUBa

METPIB B ClLEHApiAX
YipaBJinusi BUKO-

Puc. 2. Ctpykrypa cuctemu asTomartu3auii supobHuuTea nusa

Jas edektusnoro 36opy iudopmauil Bia TexHoaoriy-
HOFO TPONECY 3ANPONOHOBAHO BHKOPUCTAHIIST CUCTEMU
ABTOMATU30BAHOIO YNPABJIIHHS TEXROJOTIUHUX KOMITJIeK-
ciB BUPOOHMIITBA UMBA, IO peani3oBaHa Ha 6a3i SCADA-
nporpaM. B Takux mporpamax Takox BKIIOUAIOTHCSH €Jie-
MEHTH 3B'I3KY 3 0azaMu JaHmX, AKi peasi3oBani y BUIAsAl
OPC cepsepis. e aae 3Mory orpuMyBaTé OlEPaTUBHY
indhopmaIliio no MPOXO/KCHIT0 TCXHOJOTIYHOTO TPOIeCy
Ha IISTHKAX BUPOOHMUTBA, a TaKOX (GOpMYBaTH MOTOUHI
VIPaBasAKYl KOMaHIH.

Bpaxosyoun 0coOIMBOCTI MPOXOAXKEHHS TEXHONOTIY-
HUX HPOLECiB, 3aNPOHOHOBAHO cOPMYBaTH 0a3y 3HAHD i
0asy cuenapii yunpasiainnsi, ki uepes amanisatop curTya-
¥ 3a6e3neu yioTh HACTYIHE:

- PO3Mi3HABAHWHS DEXXUMHUX CUTYAIlIN;

- PO3Mi3HABaHHA NepeaBapifHUX 1 aBapiliHUX CHTY-
aniu;

- BUSHAYCHH 1 ClIEHapii ylpaBJIiHHS,

- ayafi3 cCUTyauiil i pekoOMeHaauis 110 NpUHHATTIO pi-
NICHHA Y BUPOOHHUIUX YMOBAX;

- HAMOBHEHHS Ha3y 3HAHb i Oa3W ClEeHapiiB CHTYyaAIlis-
MU, iK1 OV/IM HeBiIOMi 0 UbOTO;

- PEXHUM BU3HAUEHHS ONTHMAJBHUX [APaMETPiB BU-
podHKUTBA; 5

- PEXKXUM MOACTOBAHHSA.

Opranizauis 6a3u gaHnx i 6Ga3u 3uanp Ha3yeTbCs Ha
00'€KTHO-OPIEHTOBAHI I TEXHOJIOTI.

PosnisHaBaHHs CHTYaUiil AJs IHTCJCKTYAJbHUX Me-
XaHi3MiB, MOHOBJEHHS JAHUX PO CTAH HA TEXHOJIOTIYHUX
JUASHKaX BAPOOHMUTBA 1MBA BII0YBAETbCS B PEaJIbHOMY

PUCTOBYETHCA OJIOK
ontumiszarnii. Woro
3a7aya BU3HAYMTI
ONTUMAJbHI NapaMe-
TPH, 0 KPUTEPisiM
onTHMI3auii, B CLEHAPINAX i A1 HBOTO BUKOPUCTOBYETHCH
670k MozieIoBatHA. B 11boMy 671011 TAKOK MPOBOAUTHLCS
aHaJIi3 cuTyaliif nponeciB BUpOOHMI[TBA NTUBa.

3 NPHMKIAAHOI TOUKH 30PY, 3aMPOIIOHOBAHA CTPYKTYPa
IDYHTYETHCS HAa CTBOPEHHI HaraToOpiBHEBOTO MPOTPaMHO-
TEXHIYHOTO KOMIJIEKCY AJISE BCHOIO HPOLECY BUPOOHHILT-
Ba 1MBa.

4. BUCHOBKH

3anponoHoBaHa OpraHizaliiHa CTPYKTYpa CUCTEMM
aBTOMATU3alil BAPOOHHUTBOM 1MBA MOKE OVTH BUKOPH-
cTana gk OCHOBA JUTS MOOYOBY NMPUHIMTIOBO HOBUX iHITEC-
JeKTYanbHHUX CHCTEM YNPaBIiHHS B IaHiif ranysi.
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