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Beryn

MeTol0 BHKOHaHHS KypCOBOTO TMPOEKTY 3 TUCHUIUTIHU
" ABTOMAaTH3aIisl TEXHOJOTIYHUX MPOLECIB 1 BUPOOHUITB " €:

— 3aKpiIUIeHHS 3HaHb, OTPHMAaHMUX NPU BUBYEHHI JaHOI Ta

CYMICHUX AMCUHWIUTIH 1 BMIHHS X BHKOPHUCTOBYBATH MPHU
BHpIMIECHHI 3aBIaHb aBTOMAaTH3aIii  TEXHOJOTIYHHUX
MPOLIECIB;

— 3aCBO€HHS METOMIB aHaNi3y TEXHOJOTIYHOIO MPOLECY SIK
00’eKTa ympaBIliHHS;

— 3aCBOEHHS METOIIB PO3POOKH aBTOMATH30BAHUX CHCTEM
KepyBaHHS TEXHOJIOTIYHUMH 00’ €KTaMHU;

— OOrpyHTyBaHHsI BHOOpY KOMIUIEKCY TEXHIYHUX Ta
MPOrpaMHUX 3aC00iB aBTOMATH3AIlIT;

— pO3paxyHOK 1 MOJAETIOBaHHS KOHTYpPIiB aBTOMAaTHYHOT'O
perytoBaHHS TEXHOJOTIYHOTO MapaMeTpa;

— po3poOka alropuTMy Ta MTPOrPaMHOTrO 3a0e3ImeueHHS
it peamizamii  GyHKIIH TpOrpaMHOTO  yIIpaBIiHHS
TEXHOJIOTIYHUMH 00’ €KTaMU MEePIOTNIHOT ii.

B pesynbTari BUKOHaHHS KypCOBOTO TPOEKTY CTYIEHT
MIOBMHEH BMITH aHANI3yBaTH TEXHOJOTIYHHN TIpomec 5K OO0 €KT
aBTOMAaTH3allii, BU3HAYATH BXi/IHI 1 BUXiJIHI KOOpJMHATH 00’€KTa Ta
OCHOBHI  30ypeHHs, BUSBISITH  (akTOpH, IO BH3HAYAIOTH
e(EeKTHBHICTh TEXHOJIOTIYHOI'O TIPOIIECY, CHHTE3yBaTH KOHTYpHU
ABTOMAaTUYHOTO  PETYJIOBaHHsI,  peecTpamii, CcuUTHami3amii i
OJIOKyBaHHS, BHUOMpPAaTH KOMIUIEKC 3aco0iB aBToMarH3aiii  Ta
PO3pOOJIATH AITOPUTMHU 1 TIpOrpamMHe 3a0e3MeUeHHs JIIs peaizarii
(hyHKIIi#1 ynpaBIiHHS TEXHOJIOTIYHAM TPOIIECOM.

1. 3aranbHi M0JI0KEHHA

1. KypcoBuii mpoeKT BHKOHYETHCS BIAMOBITHO J0 TEMH,
3aTBEP/KEHOI B yCTAHOBIIEHOMY TTOPSIIIKY.

2. Tema KypcoBOTO MpPOEKTYy MOXe OyTH 3ampONOHOBaHA
CTY/ICHTOM Ta IIOT'O/I’KEHA 3 KEPIBHUKOM IPOEKTY.

3. Ilpu ¢opmymoBaHHI TEMH KypCOBOTO  IPOEKTY
3allOBHIOEThCS ONIAHK 3aBJaHHS Ha KypcOBUH MpoekT; (opmy
3aBJaHHs HaBeneHO B nojatky 2. Ilicis BuOOpy TeMu KypcoBOTro



MPOEKTy i1 Ha3Ba 1 MpI3BUINE BUKOHABL PO3MIIIYIOTh HA CEpBEpi
KOMIT FOTEpHOTO KIIacy Kadeapu.

4. JlomaTkoBi JAaHi A7 BUKOHAHHS KYpCOBOTO MPOEKTY
CTYACHT OTPUMYE CaMOCTIHHO Ha OCHOBi [€TaJbHOTO BHBYCHHS
TEXHIYHOI 1 TATeHTHOI JiTepaTypd, CTaHIAApTiB Ha HOPMH Ta
mpaBuja PO3POOJICHHS CHCTEM AaBTOMATH3aIlii TEXHOJIOTIYHHX
MPOIIECiB.

5. Y mpomeci KypcOBOTO TIPOEKTYBaHHS  CTYJEHT
3000B’s3aHAN  MOTpUMYyBaTUCS Tpadika TPOEKTYBaHHS, SKHU
3aTBEP/DKYETBCS 0 MOYATKy MPOCKTYBaHHSA, 1 CBOEYACHO
MpeACTaBIsITH  Pe3ylbTaTH BUKOHAHOI pPOOOTH Ha MEpeBipKy
KEepIBHUKOBI TIPOCKTY.

6. 3akiHYeHWH KypCOBHII TPOEKT TIOBHHEH OYyTH
3apeECTpOBaHMI Ha Kadeapi Ta 3axUIIEHUH CTYJIECHTOM Y
BCTAaHOBIIEHI TepMiHH. 3a pe3ylbTaTaMd BHKOHAHOI pPOOOTH Ta
3aXHCTy KypCOBOTO TIPOEKTY CTYACHTOBI BHUCTABIISIETHCS OIlIHKA 3a
100-6a71bpHOIO MIKAIOFO.

KypcoBuil mnpoekr ckimamaeTscs 3 OMNUCOBOI YAaCTHHHU
obcsrom 25 — 30 cropiHok Tekcty dopmatrom A4 ta rpadigHOi
YaCTHHU — JIBa apKyIi gopmary A3.

TutynbpHY CTOPiHKY OpOPMIISIOTH BiJIOBITHO JOJATKY 1.

3aBaHHA Ha KypCOBHH MPOEKT OGOPMIISIOTH BiMOBIIHO

JONATKYy 2.
PekomennoBanuMu ~ o0’ekTamMM  aBTOMaTHM3alii i
KypCOBOTO TMPOEKTY € THIIOBI TEXHOJOTIYHI MpOIEecH B

KOHKPETHOMY  amapaTHOMy  O(GOPMIICHHI  TEIUIOCHEPTEeTHYHOT,
XIMI4HO1, BOJOTOCIIOIaPCHKO1, XapUOBOi Ta 1HIITUX TaTy3ei:

— TemiooOMiHHI poLIeCcH.

—  XimiuHi nponecu.

— Ileui i KOTeNbHI YCTAHOBKH.

—  Cyminss.

— Cemnapaiiis ra3is.

—  OgumieHHs pianH.

— BumnaproBaHHs.

— BunapoByBaHHsL.

— Kpucranizaris.



—  AbcopOmis.

—  Ancop6ist

—  JlecopOris.

—  Excrpakitis.

—  Pexrtudikartis.

—  Peaxmiifai mporecu.

—  Heiirpamizamis.

— Kongepcis razis.

—  3wminryBaHHS.

— JosyBaHHS piguH.

— Jlo3yBaHHS CHITy4HX MaTepialib.
— TlonpiOoueHHs.

— bponinHs.

— Tlpuctpoi TpaHCIIOPTHO-3aBAHTAKYBATBHUX CUCTEM.
— Bogomiaroroska.

— BogomocrauanHs i BOJOBIIBEICHHS.
—  ®opMmyBalbHI anapaTH.

— IlakyBanbHi anapatu.

— IlpuroryBanns ticta

— Bumikanss.

—  OuuiieHHs CTOKIB.

2. BumMoru /10 nosiCHIOBaJIbHOI 3aNMCKH
IlosicHioBasIbHA 3amucKa A0 KYPCOBOTO IPOEKTY Ma€ TaKy
CIpYKTYpY:
TumynvHa cmopinka.
3aeoanns na kypcosuii npoexm.
Bemyn.
1. Ananiz mexnonoziuno2o npoyecy sk 00’ €xma Kepy8aHHs.
1.1. Onuc mexuonociunoco npoyecy.
1.2. Teopemuuni ocHo8U MeEXHOA02IUHO20 NPOYECY.
1.3. Mamemamuynui ananiz OUHAMIMHUX | CIMAMUYHUX
enacmugocmeti 00 ’exma.
1.4. Cmpyxmypna cxema 06’ ckma.
1.5. Kapma mexnonoziunux napamempis.



2. Po3pobka cucmemu agmomamus08aHo020 KepyeaHHs
MEeXHON02IYHUM NPOYECOM.

2.1. Ananiz icuyrouux cxem asmomamuzayii
TeXHONIO2TYHUM 00 EKINOM.

2.2. CmpykmypHa cxema cucmemu asmomamu3ayii.
2.3. Koumypu asmomamuuno2o KOHmMpOoIio,
De2YNI08anHts,  NPOSPAMHO20 YRPAGNIHHA CUSHAIZaAYIT
ma 610KYBAHHSL.

2.4. Bubip xomnieKxcy mexHiyHux i npocpamHux
3acobis asmomamuszayii.

2.5. Po3pobka ¢hynxyionanshoi cxemu
asmomamu3ayii.

2.6. Onuc (yHKyioHanbHoI cxemu agmomamusayii.

3. Po3paxyHok cucmemu agmomMamuiHo2o pe2yniosanis
HenepepsHUM MeXHON02IYHUM NPOYECOM.

3.1.Po3paxynok napamempie MamemMamuyHoi mooeni
00°€kma pe2yno8anHsi.

3.2. ObrpyHmysanHs 3aKOHy pe2ynt08aHHs i
PO3PAXYHOK ONMUMATIbHUX HACMPOKBAHb Pe2yNamopd.
3.3. Mooenmosanns ma onmumizayis nepexionoco
npoyecy.

3.4. Ilpoepamna peanizayis pezyasmopa.

4. Po3pobxa npocpamnoeo 3abe3neyents ynpasuinus
nepioOUYHUM MEXHOIOIUHUM NPOYECOM.

4.1. Onuc aneopummy @PyHKYiOHYBAHHS
ABMOMAMU308AHOL CUCEMU YNPABIIHHS.

4.2. Ilobyoosa noeiko-0uckpemunoi mooeni ynpaeiinHsi.
4.3. Pospobnenns npoepammozo 3abesnevenns [1/IK.

Bucnosxku.

Cnucok nimepamypu.

3micm.

[losicHIOBanbHY 3allMCKy BHKOHYIOTb Ha CTaHOapTHHX
apkymax namnepy ¢opmary A4 3 BiACTymaMu 3BepXy 1 3HHU3Y 110 2 CM,
3miBa 2,5 cm, crpasa 1,5 cm, mpudt Times New Roman po3mipom
14 o, MikpsinkoBuid iHTepBan — 1,5, ¢popmynu — B penakropi MS
Equation 3.0.

TexcroBuii Matepian oQOPMIISIOTH 3TiJHO 3 BHUMOTaMH JI0



oopMIIEHHS HAYKOBHX pPO3POOOK Ta CTaTel periaMeHTOBAaHHMU
HepxaBHuM cTtangaptoM Ykpaiam "JlokymeHTtamis. 3BiTH B cdepi
Haykd 1 TexHiku. CTpykTypa i npaBuna opopmienns” (ACTY 3008-
95), a Takox crangaptamud "€AMHOI CHCTEMU KOHCTPYKTOPCHKOI
noKyMeHTamii”. Bci TexHiuHI pilleHHS CTyAeHTa TOBHHHI OyTH
HayKOBO OOTPYHTOBAHIi 1 y3ropkeHi 3 KepiBHUKOM. 3arajibHOBiIOMi
TEXHIYHI pillleHHS TOBUHHI 0a3yBaTUCh Ha JIITEPATypHUX JHKEpEIax
13 BUKOPHCTAHHSM BiAIMOBITHUX TIOCHJIAHb.

®opmynu, rpadikd, HOMOTpaMH, TaONHUIl, AalTOPUTMH,
MporpaMy IOBUHHI OYTH IPOHYMEPOBaHi 1 MaTH BiAMOBIAHI HAa3BH.

Ha Bci omiTepaTypHi [pKepena, HaBeIeHI B IEperiKy
JiTEpaTypH, MOBUHHI OyTH OCHIIAHHA y BiJIMTOBITHAX PO3/iiaxX.

KoxeH po3ainn onmucoBoi YaCTHHU TPOEKTY MOBHHEH MaTH
3arojoBok. He momyckaeTbcs CKOpPOYEHHS TEPMiHIB, 38 BHHATKOM
3arajgbHO MPUAHATHX. Bcei po3paxyHKH BHKOHYIOTHCS B cuctemi Sl.
I'paciuni Matepianu Ta KpeciIeHHS BUKOHYIOTHCS 3T1THO 3 BUMOTaMHU
€CK/J — 29 Ta BuMoramu A0 po3poOJiCHHS CHCTEM aBTOMAaTH3allii.
IMo3HayeHHsT OCHOBHUX (I3UYHUX BEIUYMH B PO3PAXYHKOBHX
¢opmynax moBWHHI BiamoBigatm SI 1 MaTu TOSCHEHHS MicCIs
MepIoro ix BUKOPUCTaHHA B TekcTi. [lo3HayeHHs crenugpiuHux
BEJIMYMH 1 TapaMeTpiB BUKOHYBATH 3TiJHO 3 JaHUMH JIOBIIHHKIB Ta
HaBYaIIbHUX MTOCIOHUKIB.

CTpyKTypa KypCOBOI'O MPOCKTY 3MIHIOETHCS B 3aJICIKHOCTI
BiJl THUIy TEXHOJOrIYHOro nmpouecy. [Ilpu  HemepepBHOMY
TEXHOJIOTIYHOMY TIpOIleci 00OB’S3KOBUM JI0 BUKOHAHHS € pO3Ain 3.
Jlns mepioJMyHOr0 TEXHOJOTIYHOrO Mpollecy OOOB’SI3KOBUM IS
BUKOHAHHS € PO3.1ii 4.

3. 3MicT NOACHIOBAIBHOI 3ANTHCKH

Y Bcrym HEOOXiHO TMOJATH 3arajibHy XapaKTepUCTUKY
TEXHOJIOTIYHOTO Tpouecy 1 HOro mnpu3HAaYeHHS. Bkazaru
JOCSTHYTUH PiBeHb aBTOMAaTH3aLlii 1aHOTO TEXHOJOTTYHOTO MpoLecy
Ta OOIPYHTYBaTH HAIIPSIMKH BJIOCKOHAJICHHSI CUCTEMH aBTOMAaTHU3aIli]
13 BpaxyBaHHSIM MOJJIMBOCTEH CYyYaCHHX MPOrPaMHO-TEXHIYHUX
3aco0iB 1 METO/IB aBTOMATH3aLlil Ta KOMIT FOTEPHHUX TEXHOJOT1H.

B po3aiii 1 TexHONOTIUHMIA MpolleC aHATI3ylOTh SK 00’ €KT
aBTOMATH30BAHOTO KEPYBaHHSL.



II.1.1. Po3rnsmaroTh TEXHONOTIYHY CXeMy, BUALISIOTH
OCHOBHY CTaJil0 TEXHOJIOTIYHOTO Tporiecy. ONUCYIOTh amapartHi
pilIeHHs o peatizamii TEXHONOTIYHOro npouecy. HaBonsTs ocHOBHI
TeXHIYHI  TOKAa3HMKM Ta  PEKUMHI  mapameTpu  poOOTH
TEXHOJIOTIYHOrO OOJIafHAaHHs, @ TaKOXX BUTIAT 3 TEXHOJIOTIYHOTO
periaMeHry.

BusnavaroTe 1 aHamizyloTh (aKkTOpW, MO BIUIMBAIOTH Ha
€KOHOMIYHICTh, TPOAYKTUBHICTh, IHTEHCHUBHICTH, SKICTh, O€3MEKy
peamizamii Ta iHIOI OCOOJNMBOCTI JaHOTO Tpolecy. Bu3Ha4aroTh
KpUTepii e(peKTUBHOCTI 1 METy aBTOMAaTH30BAHOTO KepyBaHHA
00’ €EKTOM.

I1.1.2. TIpoBomsTb TEOpETHUYHWI aHAaNli3 TEXHOJOTIYHOTO
MPOLIECY, BCTAHOBIIIOIOTh OCHOBHI MaTeMAaTH4HI 3aKOHOMIPHOCTI Ha
SIKUX 0a3yeTbcs TEXHOJIOTIYHMU MpOIEC, 3a HEOOXiTHOCTI
PO3paxoBYIOTh KOHCTPYKTHBHO-TEXHOJIOTIUHI MapaMeTpd IpoLecy
Ta OOIPYHTOBYIOTh KOHCTPYKTHBHI DIIIEHHS WIOJO arapaTHoOro
odopmiteHHs mporecy [1-6].

I1.1.3. Ha ocHOBi BuBYEHHS (i3UKO-XIMIYHHUX SIBHII, SKi
BiIOYBalOTECA B TEXHOJOTIYHHMX amaparax i MalldHaX, CKIAIaroTh
PIBHSHHSL MaTepiajbHOTO 1 TEIIOBOTO OanaHCIB B IuQepeHIianbHii
¢dopmi 3a BciMa KOMIOHEHTaMH. B pe3ynbraTi aHanmizy piBHSIHB
OUHAMIKH, CKIQJIEHWX Ha OCHOBI MaTepialhbHOTO 1 TEIUIOBOTO
0aJlaHCIB, OTPUMYIOTh MEepPeIaTOuHI (YHKIIIT M0 KaHajlaX BXiJ-BUXiJ
Ta BUpasW s KoedillieHTIB Tmepedadi 1 TOCTIHHUX dYacy
nepenatouHnx GyHKiid. Jlani Big piBHIHS AHHAMIKH ITEPEXOAATh 10
PIBHSHb CTAaTUKW, Ta 3AIMCHIOIOTH JHEAPH3AIIID HETHIHHUX
XapaKTePUCTUK, PO3KJIaJalouu HeiHiiHy QyHKIio B psn Teinopa
pu 30epeKeHHI JTIHIHHUX YWICHIB PsdY.

I1.14. 3a pesyibTaTaMd MaTeMaTHYHOTO  aHaii3y,
BUKOHAHOrO B myHKkTax 1.2 1 1.3, BU3HAYalOTh KOOPAWHATH
KepyBaHHS 00’€KTOM, MOAUIAIOYM iX Ha BXIIHI Kepyrodi, BXIIHI
30yprotodi 1 BuXinHi mapameTpu. B OinbmiocTi BHIAAKIB, BUXigHI
napameTpH MiAasaraoTs crabinizamii, abo 3MiHI 32 IEBHUM 3aKOHOM
y vaci. BxijHi mapaMeTpu, B CBOIO Uepry, NOJUISIOTh HA TPU TPYITH:
napameTpH, 3MIHOIO SIKMX 3IIHCHIOETbCS KepyBaHHA 00’ €KTOM
(perymioo4i BETMYMHM); MapaMeTpu SKi BIUIMBAIOTh HA BHXIiAHI
BEJIMYMHH, aJIeé KePYBaHHs 3a SKMMH YCKJIaJHEHE a00 HEMOXKIMBE



(mi mapameTpu Ha3WBAalOTH 30YPIOIOYAMH BETUYMHAMH  abo
BIUTMBaMM); MapamMeTpu ((hakTopm), 1m0 MOB’s3aHi 31 CHenudikoro
pOOOTH  TEXHONOTIYHOTO amapara. 3 BpaxyBaHHSAM aHaizy
TEXHOJIOTIYHOrO O0’€KTa Ta MOIIOM MapaMeTpiB Ha BHXIiIHI,
perynordi, 30yprorodi i pakTopH MOB’A3aHi 31 cenu}ikoo podoTH
CKJIamaloTh #Woro crpykrypHy (iHdopmamiiiny) cxemy. Ha
CTPYKTYPHIM CXeMi MOKa3yKTh TEXHOJOTIYHUH O0’€KT Yy BHIJISAII
OpSIMOKYTHHMKA, a BXiOHI, BHXiAHI 1 30yprOIOYM BENUYMHH —
CTpiJIKaMU, 3B’ SI3KH Mi’K OKPEMHUMH BETMIYNHAMH — JTIHISIMH.

I1.1.5. Amnami3yloTb CTPYKTYpPHY CXE€My TEXHOJOTIYHOTO
00’€KTa KepyBaHHS Ta BH3HAYAIOTh BEIMYMHH, IO HAWOLIBII
CYTTEBO BIUIMBAIOTh HA XiJ TEXHOJOTIYHOTO MPOIECY MEPEBipsIOTH
o0 BIUTMB KEpyrOUoi il Ha peryyiboBaHy 3MiHHY OyB OiJbIINM 3a
BIUIMB HalOiNbmoro i3 30ypeHb. OIIHIOIOTH IHEPUIHHICTD KaHATIB
Ta 3HAYEHHS AMHAMIYHHX MapaMeTpiB 00’€KTa MO OKPEMHUX KaHalax
30ypeHHs] Ta BHOMPAIOTHh PETyJIIOYl Ta PEryibOBaHI KOOPJAMHATH.
OIiHIOITh  JMHAMIYHI  BJACTHUBOCTI  MOXIIMBUX  KOHTYpIB
peryJoBaHHS.

BuxopucToByro4H H0AATKOBI BiJOMOCTI TIPO T€XHOJIOTIYHUHN
periaMeHT, HayKOBi —JOCHIPKEHHS  TEXHOJOTIYHOTO  TpOLECy,
MpaBWiIa EKCIUTyaTalil TEXHOJIOTIYHOi amapaTypd Ta BHMOTH JI0
OXOPOHHM  JOBKUDISA, OOTPYHTOBYIOTh HOMIHQJBHI  3HA4YEHHS
nmapaMeTpiB Ta Mexi ix BiaxwieHHs. Ha3Bu TexXHOJOTIYHUX
napameTpiB, iX HOMiHaJIbHI 3HAYCHHS Ta MOJJIMBI MEXIi BIJIXUJICHb
3aHOCATh B TEXHOJIOTIUHY KapTy MNapaMmerTpiB, Ky CKIalaloTbh Yy
BUIIAA1 TaOII. 1.

Taomuus 1
Kapra texHONOTi9HMX MTapaMeTpiB
Ne 3/ Haspa OnuHnLs Howminanene | Homyctumi
rnapaMerpa | BUMIpIOBaHHS 3HAYCHHS BIIXMJICHHS

B po3aiai 2 npoBoasTe po3poOKy aBTOMAaTH30BaHOI CUCTEMHU
YIPaBJIiHHS TEXHOJIOTIYHUM MPOIIECOM.




II.2.1. Anam3 icHyrounx cxem apromarm3amii TOK
NPOBOMATH 3 METOI0 BHUKOPHUCTAaHHA HAOyTUX BIJOMOCTEH st
noOyJOBH KOHTYPIB CHCTEM AaBTOMATUYHOTO PpETyJIOBaHHS Ta
3B’S3KIB MIK HHMHM, BH3HAUCHHS MOXIHNBOCTEH 3a0e3meycHHS
HEOOXITHUX TIOKAa3HHKIB TEPEeXiJHOTO IMPOIECy OKPEMHUX KOHTYpiB
PETYIIOBaHHS 3 BpaXyBaHHSIM KOHKPETHHX YMOB POOOTH 00’€KTa Ta
3a0e3rneyueH s (YyHKIIOHANEHUX O3HAK MPOEKTOBAHOT CUCTEMHU.

I1.2.2. TlpoexTyBaHHSI CHCTEMH aBTOMAaTH3aIlli mepemdadae
pO3poOKy ii crpykrypHoi cxemu. Ilim cTpykTypoio cucTteMu
aBTOMATH3allil PO3yMilOTh CYKYITHICTh MiJICHCTEM, Ha IKi BOHA MOXeE
Oytu posknazeHa. ['padiuHe 300pakeHHsI CTPYKTYpU KEpyBaHHS
Ha3WBAIOTh CTPYKTYPHOIO cXeMor. Bubip CTpyKTypu KepyBaHHS
TEXHOJIOTIYHUM 00 €KTOM CYTTE€BO BIUTMBAE€ Ha EQEKTHBHICTH Il
pobotn. B KypcoBOMy MpOEKTI PEKOMEHIYEThCA OIHOPIBHEBA
LEHTpaTi30BaHa CTPYKTypa, IO CKIANAEThCA 13 TEXHOIOTiYHOTO
00’€KTa KepyBaHHS 1 CUCTEMHU KEepPyBaHHSI.

I1.2.3. Ha ocHOBI  aHamily CTaTHYHHX 1 JUHAMIYHHX
XapaKTepUCTUK TEXHOJIOTIYHOTO O0’€KTa 10 OKPEMHX KaHajIax
3B’S3Ky, BHUKOHAaHWX B MyHKTax 1.5, 1.6, Ta icHyrouUHX cxemax
aBTOMATH3allil TEXHOJOTIYHOTO 00’€KTa OOIPYHTOBYIOTH KOHTYpHU
ABTOMATUYHOTO ~ KOHTpOJIIO, PErYJIIOBaHHS, CHUTHai3amii Ta
omoxyBanHsa. [Ipu BHOOpI KOHTYpiB aBTOMATHYHOTO KOHTPOIIIO,
peryioBaHHS, CHTHaJi3alii Ta OJIOKYBaHHS CIiJi BpaXOBYBaTH, IO
CHUCTEMA aBTOMAaTHU3allil HOBUHHA HAAINHO 3aXUCTUTHU TEXHOJIOTIYHE
o0salHaHHsI, ONEPAaTUBHHUI TEPCOHANI Ta HABKOJIMIIHE CEPEIOBUILE.
Kpim Toro, cucrema aBromarm3amii Hpu MIHIMAIBHUX TEXHIYHUX
3acobax  TMOBHMHHAa  3a0e3neuyBaTH  HaAHOINbITy  KUIBKICTh
(dyHKIIOHATBHUX MOXIIMBOCTEH. OOCAT 01ep:KyBaHOi TEXHOJIOTTYHOT
iHdopMarii moBuHEH OyTH IOCTATHIM IS PO3PaxyHKY TEXHiKO-
EKOHOMIYHHMX [TOKa3HHKIB Ta TNPOTHO3YBaHHS HAJIHHOT poOOTH
CHCTEMH.

Pexkomenpanii momo BuOOpY KOHTYpiB aBTOMaTH3alii Ta
3aco0iB 1X peasizamii MiCTATbCSA B IOBIIKOBIiH JiTepaTypi ramy3eBHX
MPOEKTHUX OpraHizarfiii.

BpaxoByroun cydacHi TeHIEHLIi aBTOMaTH3alii, piBEHb
HayKOBO-TEXHIYHOT TIATOTOBKM O0’€KTa JI0 aBTOMaTH3allii Ta
(YyHKIIOHAJIBHI MOXIIUBOCTI CydYacHHMX 3aco0iB aBTOMaTH3allii,
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BH3HAYAIOTh (DYHKIIOHANFHI O3HAKM CHUCTEM aBTOMATH3alii IIo
OKpeMHUX KaHajaX TEXHOJIOTIYHOTO 00’ €KTa Ta mapaMmerpax. Bubpani
1 00rpyHTOBaHI PyHKIIOHATIBHI 03HAKH 3BOJAATH Y Ta0. 2.

Taomurs 2
OyHKIIOHATBHI 03HAKU KOHTYPIB aBTOMAaTH3aIli i
OyHKIii

No 1) 2 gl =
s = | 'H

3/m = 2 = E = |5 3
= =] = = < g ol B

< Q. jas} g —~ /M S =

S| g5 8|z |25 ¢

(o]

Haspa E( g | = §“ = e | & g =
napamerpa — = = o |4a} < @]

1 2 3 4 5 6 7 8 9

11.2.4. JIns moOynoBu (HyHKITIOHATHHOI CXEMHU aBTOMAaTH3AIli1
(®CA) crouatky HEOOXiMHO OOIPYHTYBaTH 1 BHOMPATH KOMIUICKT
TeXHIYHUX 3aco0iB aBTomatu3ailii (T3A), SKMMHU OCHAIIYHOThCS
OKpeMi KOHTypu aBromaru3zaiii. [Ipm BuOopi T3A HE0OXigHO
BpPaxoBYBaTl OCOOJHMBOCTI TEXHOJIOTIYHOTO IPOLECY, YMOBHU
MOXKEXKO0- 1 BUOYXOHEOE3NMEeYHOCTi, arpecuBHICTh 1 TOKCHYHICTb
OTOYYIOYOTO CEPEJOBUINA; TApaMeTpH 1 (i3UKO-XiMIYHI BIACTHBOCTI
KOHTPOJIbOBAaHUX CEPENIOBUIN, HEOOXiTHY TOYHICTH Ta IIBUIKOJIIO
3aco0iB. Cucremy aBTOMaTH3auii TEXHOJOTIYHOTO  MPOLECY
peari3yroTh, sSIK TpaBuiio, Ha 0a3i cepiiHnx T3A 3 yHidikoBaHUMU
BXiJJHIMH Ta BUXiTHUMHU cUTHaiamu. lIpu nmpomy ciin rependoadant
MOXXJIUBOCTI ~ CYMICHOCTI  OONajHaHHS, [UII HYOTO  MOXYTh
BHUKOPUCTOBYBAaTHCS BiJIIIOBI/IHI IEPETBOPIOBAY.

OcHOBHUMH MPOrpaMHO-TEXHIYHUMHU 3acobamu
aBTOMarTM3alii BUPOOHHYMX IIPOLECIB € MPOrpaMoBaHi JIOTiuHi
KOHTpOJepr. B  TpoeKTi peKOMEHIYeTbCS BUKOPUCTOBYBATH
MpOTrpaMoBaHi JIOTIYHI KOHTPOJIEPH SIK BITYM3HSHUX BHUPOOHHKIB —
mianpueMcts  «Mikpom», «I[Ipommpunan», Tak 1 IiIEH30BaHHUX,
BimomMux B VYkpaiHi ¢ipm Schneider Electric, Siemens, VIPA,
Mitsubishi Electric, ICP DAS, OBEH Ta inmux. Bidbiiicts
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NPOrpaMOBaHMX  JIOTIYHUX  KOHTPOJEPIB  MAalOTh  MOAYJIbHY
CTPYKTYpYy, ToOTO ©0a30BMii BapiaHT MOXe JIOTIOBHIOBATHCS
MOJIYJISIMH PO3LIMPEHHSI aHAJIOTOBUX 1 JUCKPETHUX BXOMiB/BHXO/IIB.
[Tpu BUOOPI OMOKIB pO3MIMpPEHHS CiJl 3BEPHYTH yBary Ha Te, IO
nesiki OJIOKHM BBOJY MOXKYTh Oe3rmocepeiHbO MPaIioBaTy 3 JaBadaMu
TEMIIEpaTypyu y BHIIIAIAI TepMomap Ta TepMomeTpiB omopy. Ilpm
OMY  BiANaga€  HEOOXIAHICT  BUKOPUCTAHHS  MPOMIKHUX
MIEPETBOPIOBAYIB, IO CIIPOIIYE Ta MiABUIIYE HAAIIHICTD CHCTEMH.

Bubip TexmiuHMX 3aco0iB aBTOMAaTH3aIlil mJIsA peajizamii
(GyHKUIH  aBTOMAaTH30BaHOI CHCTEMH YHPaBIiHHS 00’ €KTOM
nepioguuHoi mii 3AIHCHIOIOTH HAa OCHOBI KarajoriB Ta I[HTepHET-
caiitiB  ¢pipm-BupoOHUKIB 1 iX odimiiftHEX gunepis. BaxmmBumun
¢dakTopaMu  Tpu  BHOOpI  NPOrpaMHO-TEXHIYHHX  3aco0iB
ABTOMATH3AIlii € CIIBBIIHOIIECHHS MPOyKTHUBHICTH/IIHA.

Bubip 3acobiB  ympaBimiHHA ~ BigOyBaeTbcs B Takid
MOCTIIOBHOCTI:

1) PospaxyHok HeoOXimHoro umcia Bxoxis/Buxozis [TJIK

Ha OCHOBI aHamizy iHQopMamiifHOI €MHOCTI 00’€KTa Ta

HeoOXiTHOTO X 3amacy.

2) Bubip ¢ipmu-BupoOHHKaA 3aC001IB YIPaBITiHHS.

3) Bubip wMmozeni 1 KOMIUIGKTaIlli MpOrpaMOBaHHUX

KOHTPOJIEPIB.

4) Bubip momomixkHuUX 3aco0iB 1 3aco0iB 3B'SI3KYy 3

ONEpaTUBHHM  MepcoHajoM  (3aco0u  mepemawi i

MIepETBOPEHHS JAHUX, MTAHEJi OllepaTopa TOIIO).

5) BwuzHauyeHHS CKiaxy IHCTPYMEHTAIBHOTO IPOrPaMHOTO

3a0e3MnevYeHHs.

Ilpu BUOOpI JaBauyiB OCHOBHY YyBary CciiJi 3BEpHYTH Ha
3a0e3redeHHs HEeoOXigHOi TOYHOCTI BUMIipioBaHb. llepeBary crin
HaJaBaTH TaKHM, SKi 3a0€31eUy0Th BUXIIHUN CTPYMOBUIN CUTHAJ 4-
20 MA, mpu 1HbOMY BiJJalib MK JaBadyeM 1 KOHTPOJEPOM MOXKE
cknazatu 10 120 m.

[Ipu BuOOpPi1 BUKOHABYMX MEXaHi3MiB CIIiI OPi€EHTYBAaTUCS Ha
Taki, 110 MarTh BIACHI MIKpOIpPOIIECOpPHI 3aco0u KepyBaHHA. B
LBOMY BUIIAJIKY 3HAYHO CIIPOIIY€eThCs ix cTukyBanHs i3 [IJIK.

Bci BuOpani 3 xatanoriB T3A 3aHOCATH y 3BeICHY TaOIUITIO
(cnenuikamiro Ha T3A) 3a popmoro Tabdm.3.
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Taomums 3
Crenuikaiiist Ha TEXHIYHI 3ac00M aBTOMAaTH3AIli i

Ne Tlosanis %(a;B(?TBI?aC;)S)}(IHTa Tun K-
3/ Ha PCA P ) KICTB
XapaKTepUCTUKA

1 2 5 6 7

I'pady 5 cmenudikamii 3amoBHIOIOTH TaKUM YHHOM, LI00
naHuid  3acild  MoxHa OylO 3aMOBUTH B KOMIUICKTYIOUHX
oprasnizamisx. @opma 3aMOBIIEHHSI OKpEeMHUX 3ac00iB TPUBOAUTHCS B
KaTajorax.

I1.2.5. Bukopucroyroun pe3yJibTaTh aHai3zy
iH(dopMariitHoi cxemu 00’ekTa (myHKTH 1.5, 1.6), Ha TEXHOJIOTIYHIH
CXeMi  BH3HAYalOTh TOYKH BIiZOOpY IMITyIbCIB Ta BBEICHHA
KEepPYIOUMX BIUIMBIB, BiIOKPEMJIIOIOTh OCHOBHI Ta JOJATKOBI KaHAJIH
MPOXOKCHHS CUTHAMIB, CKIaJal0Th OKpeMi KOHTYPHU PETYIIIOBaHHS,
SIKi KOMIIGHCYIOTh BIUIMB 30ypeHb. Y pa3i moTpeOdu KOHTYpH
pEryJIOBaHHS B3a€MOIIOB’A3yIOTh. ISl CKIQJHUX TEXHOJOTIYHHX
nporeciB @CA okpeMuX TEXHOJOTIUYHMX OO0 €KTiB 00 €IHYIOTH B
saraneHy ®CA. BHOCATh HEOOXiHI KOPEKTHBH B CXEMH 3
Y3TOJUKCHHSIM pOOOTH OKpPEMHX TEXHOJIOTIYHHX amapariB  Ta
MpUAMArOTh KiHIeBe pimenHs no oocary ©CA.

I1.2.6. B pmanomy myHKTI HEOOXiZHO BKa3aTH OCHOBHI
pIllIEHHS TIPUHHSATI M0 aBTOMATH3allil TEXHOJOTIYHOTO  0O0'eKTa.
Hapmatn neranpHMi ~ onmMc — KOHTYpIB KEpyBaHHS Bl TOYKH
KOHTPOJTIO 10 Micusd TpPUKIAJaHHA  KEpPyKUoro  BIUIUBY.
CrnioyaTKky ONHMCYIOTh KOHTYPH BHMIpIOBaHHS, CUTHaJli3alii, a MoTiM
KOHTYPU aBTOMATHYHOT'O PETyIIIOBaHHSI, JUCTAHIIIHHOTO KepyBaHHS,
3axucTy Ta O0JoKyBaHHA. OmNKC KOXXHOTO KOHTYPY 3IIHCHIOETHCS 32
(YHKLIOHAJIBHUMH 3BSI3KaMH 13 3a3HAUYEHHSIM MO3HMLIH KOXXHOTO
3aco0y, sKHH BXOAWTh B KOHTYp. B ommci po3KpuBaroTh
(dyHKIIOHATbHE TPU3HAUCHHS KOXHOTrO 3aco0y. [locmigoBHICTH
OIMCY BU3HAYAETHCS YEPTOBICTIO NPOXOHKEHHS CUTHATY B KOHTYPI.
Omnuc aHaNOTIYHUX KOHTYPiB HE POOJIATDH, a POOISATH MOCHIIAHHS, 10
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1Iel KOHTYp JIi€ aHAJIOTIYHO SK OMHMCAaHWH (HAPUKIAI, KOHTYp 3 i€
SIK KOHTYP 2).

B po3mini 3 HaBomATh pe3ynpTaTH  PO3paxyHKy 1
MOJICJIIOBaHHSI OCHOBHOTO KOHTYPY PETYJIIOBaHHS HENepepBHUM
00’€KTOM.

I1.3.1. OcHoOBy cmcTeMu aBTOMATH3alii HEMEepepPBHUX
TEXHOJIOTIYHUX MPOILECiB  CKJIAAAI0Th KOHTYPH aBTOMATHYHOTO
pEeryNIOBaHHSI, TOMYy B KypCOBOMY TPOEKTI THependadeHo
PO3paxyHOK, MOAETIOBAHHS Ta ONTHMI3AIiI0 ITapaMeTPiB OCHOBHOTO
KOHTYpY CHCTEMH aBTOMAaTHYHOTO perymoBaHHs. J[ms OinpmocTi
TUTIOBUX  TEXHOJIOTIYHMX O0’€KTIB MOXXHA BHUKOPHUCTOBYBATH
MaTeMaTH4YHI MOJEJNi 3amo3uueHi 3 HaBYAIBHOI 1 METOAWYHOL
miTeparypu. MartemMaTHuHa MOJIeNIb TOBUHHA OYyTH JOBEICHA /O
KOHKPETHHX YHCJIOBHX 3HAueHb MapaMeTpiB Mojeni. Maroun
AHAIIITUYHI 3aJIEKHOCTI JJIsl BU3HAYCHHS MMapaMeTpiB MaTeMaTUIHOI
MOJETi Ta 3HAIYM TEOMETPHYHI po3Mipu 00’€KkTa, 3HAYCHHS
napameTpiB, MarepiajbHi Ta €HEpPreTH4YHI IMOTOKH PO3PaXOBYIOTH
OCHOBHI TapaMeTpd MaTeMaTH4HOi Mmojeni o0’ekta. MoxximuBa
moOymoBa MaTeMaTHIHOI MOJIEJl Ha OCHOBI KPHBHX PO3TOHY 00’ €KTa
Ta Horo ineHrudikarii [10].

I1.3.2. IlapameTpu mMepeXiTHOTO  MPOLECY  KOHTYpPY
peryiioBaHHA BH3HAYalOTb Ha OCHOBI aHali3y CTaTHYHHX Ta
JMHAMIYHUX XapaKTEPHCTHK 00’€KTa, MOXKIUBUX 3HAueHb 30ypeHb
Ta BUMOT IIO/I0 SIKOCTi PETyJIOBaHHs TEXHOJOTIUYHOTO TapaMeTpa.
i Bumory, sk mpaBuiio, GOPMYIOTHCS TEXHOIOTAMH 1 IPUBOISATHCS
B JIOBiJIKOBIi JiTeparypi. 3rilHO 3 BUMOTaMH TE€XHOJIOI'1i BUOMPAIOTH
OJIMH 3 TPHOX THIIOBHX MEPEXiJTHUX MpoILeciB: anepiognyauii; 3 20%
MepeperymoBanHsaM abo 13 MIHIMAIBHOK KB3JIPATUYHOIO OIIHKOO
SIKOCTI PETYJIOBaHHS NP OOMEXKEHHSIX Ha 3amacd cTidkocTi. s
TEXHOJIOTIYHUX MapaMeTpiB, JI0 SKHX HE CTABIATHCS )KOPCTKI BHMOTH
BIJIHOCHO SIKOCTI MEPEXiJHOrO IMPOLECY, BUOMPAIOTh PEryJIATOPH 3
OpPOCTUM  CXeMHHMM  pimeHHAM. g  mapamerpiB, fKi €
BU3HAYAIBHUMH JUIS JTAHOTO O0’€KTa, BHOHMPAIOTh ONTUMAIbHHUHA
MEPexXiAHUIA MPOIEC, IO BIANOBiAAE, SIK MPABUIO, MEPEXiTHUM
MPOLECOM 13 MiHIMaNbHOIO KBaAPAaTUYHOIO IUIOLICIO BiIXWUIEHHS
[7, 8]. 3akoH perymioBaHHS PEryJsITOpa BUOMPAIOTh 3 ypaxyBaHHIM
IUHAMIYHUX OCOOJIMBOCTENl 00’€KTa Ta BUMOI MIOAO SIKOCTI
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perymroBaHHs. B mpoMucIOBOCTI HAMOLIBII YacTO 3aCTOCOBYIOTH [1-,
[1I- ta [III-perynsTopu.

Po3paxyHOK  ONTUMallbHUX MapaMeTpiB  HACTPOIOBaHb
pETyNsSTOpiB 32 MIHIMyMOM IHTErpajbHOI KBagpaTHYHOI OLIHKH
SIKOCTI, pO3TNAHYTHH B [7, 8], MOXHa BHKOPHCTOBYBAaTH IS
JHHIAHAX CHUCTEM B SKAX HEMAa€ NWHAMIYHUX JIAHOK 3 HOCTIHHUM
3aImi3HCHHSIM.

Cepen 1H)KEHEpPHHX METOIIB pO3PaxyHKy HACTPOIOBaHb
PETYNATOPiB HAUTTOMIUPEHIIIIMH € eKCIIEPUMEHTATBHUHN 32 KPUBUMHU
pO3TrOHY, METOJ He3racalouyux KoiuBaHb (Meton Hikonbca —
Lirnepa) i MeTo pO3IIMPEHUX YAaCTOTHUX XapakTepucTuk (PUX).

Sxno 00'exT ineHTH]IKY€EThCS nudepeHIiaTbHIM
PIBHSHHSM IIEPIIOro MOPSAKY 1 Mae craimy 4acy I, 4ac 4HCTOTO

3aMi3HEHHS 7 Ta KOCQIIiEHT mepeaadi mo JTOCIiPKyBaHOMY KaHATy
Ko >

EKCIICPUMEHTATLHIUM METOJIOM 3a TAKUMH (HOopMyIaMu:
KOeQIIIEHT MiICHIICHHS PEryJsTopa

TO omnTUMaibHI HacTporoBaHHsS perynstopa (OHP) 3naxomsts

T
K, =0.83K, 6 —; /1/
T,
MOCTilHA IHTETpYyBaHHS
7-;()nm = 27’- > /2/
nocTiliHa TuepeHITFOBaHHS
T
T;)onm = * /3/
4,5

ExcriepumeHTanbHuid MeTOA € HaONMKEHHM, CTOCYETHCS
00’€KTiB MEpmIOro TMOPSAAKY 3 TMOCTIHHMM  3ammi3HeHHSM 1
BUKOPUCTOBYETHCS Y BHIAJKaX KOJM BiJIOMO TapaMeTpu KpUBOi
pO3roHy 00’€KTa.

[lpu 3Haiineniii nepenarounii (yHKUii e€KBiBaJEHTHOTO
00’exta W, (§) onTHMaibHI HACTPOIOBAHHS pETYJSITOpPAa MOXKHA

3HAlUTH METOJIOM He3racarourX KOJIMBaHb. ABTOMAaTHYHa CHCTEMa
pEryJIOBaHHS PO3MIIIYETBCS HAa MEXI CTIMKOCTI, TOOTO Mae
KOJIMBAaHHS BUXIJHOI BEIMYMHH 3 OJHAKOBUMH aMIUITYAOI0 1
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YJacTOTOI0, SKIIO XapaKTePHCTHYHE pIBHIHHA TaKol CHCTEMH
nopiBHIo€e Hymr0. OTxe, s oqHOKOHTYpHOI ACP Maemo

1+W ()W, (s)=0. 14/

pez
B wactotHOMY nomeHi piBHSIHHSA /3.4/ HaOvpae BUTIALY

W,..(jo)W,,(jo)=~1, 15/
abo
Apez ( a)) ejf/i,mw(w) Aeo ( w) ej(/)w(w) =—1. 16/
Komrmuiekcue piBHsHHS /3.6/ BUKOHYETBCS 32 YMOB, 1110
A (@A, (0,)=1, 17/
Ppee (@) + 0, (0,) =T . /8/

IIpuiimaeThCs CIIOYATKY, IO PEryJATOp T'PpyHTYyeThCs Ha II-
3aKOHI peryJroBaHHs, YaCTOTHA XapaKTEPUCTHUKA SKOTO

W, (jo)= A, (@) =K 9l

pez *
3 ypaxyBauusam /3.9/ cucrema piHsiab /3.7/, /3.8/ Habupae
TAaKOIr'o BUIJIALY:

L] s bl
K, = WEWE 10/
P (@) =T . 11/

I3 piBHsiHHA /11/ 3HAXOAATH KPUTHYHY YacTOTy KOJIMBaHb

@,,. llincraBuBiik 10 4actoty B piBHsHHA /10/ oTpumyroTh
KpUTHYHUI KOediuieHT mincunenns perymstopa K, . Jlani 3a
sHadiienumu K, 1 @, pO3paxoByOTh ONTHMAaNbHi 3HAYEHHS

napaMeTpiB perynsaTopa.
Hns  mapanensHoi  peamizamii  [II[]-peryastopa 3
MEePEeIaTOYHOI (QYHKIIED

1
W,(s)=K,+K,—+K,s. 112/
s

OntrMmanbHi  3HAYEHHS  HACTPOIOBAJIBHHX  ApameTpiB
PEryJSATOPIB 3HAXOAATH 32 GOpMyJIaMH, HaBeleHUMH B Tab. 4
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Taomuus 4
OnTrManbHI HACTPOIOBAHHS PETYIATOPIB

p OnrumannHe HAaCTPOIOBAHHSA
(S O
rynHT p Kp,onm i,onm Kd,onm
1 0,5K,, _ -
1 0,45K, | 0986 K, ,, _
KK
T 0,6K,, 0192K, o, | 047—2
[
Kp

PoszpaxoBani 3a Tabm.4 HACTPOIOBaHHS  pEryisATOpa
3abe3neuytoTh cTyminb 3aracanss i =(0.75...0.9.

Merton PO3IIUPEHUX YaCTOTHUX XapaKTePUCTHK
TPYHTYETHCA Ha TAKOMY CAMOMY HPWHITHII, 5K 1 MTOTIepeaHii METO I,
3 Ti€I0 JHIIE Pi3HUIICIO, IO YMOBA /5/ BUKOHYETHCS TPU 33IaHOMY
CTYIEHI KOTUBAIBLHOCTI M , TOOTO

W..(m, jo)W, (m, jo)=—-1. /13/

Po3mmpeni  4yacTOTHI ~ XapakTepUCTUKU  peryjsTopa

0

W,..(m, jo)i exsiBanentnoro o6’exta W,, (m, jo) otpumyrorses i3

nepeaaToyHux (pyHKIH NUISIXOM MiICTAHOBKH
S=—mo+ jo. 114/

Bemnunna m=0,21...0,36 3abe3nedye HeOOXimHWUN Ha
OpaKkTULl 3amac  CTIMKOCTi. MeToJ  BHUKOPHCTOBYETHCS —IIPH
HEBUCOKHUX MOPsIKaX 00’ €KTIB 13 IOCTIMHUM 3aIi3HEHHSIM.

JeranbHuil omuc METONIB ONTHMAJILHOI'O HANAIITYyBaHHS
perynaTopiB HaBeJeHO B [7 - 14].

I1.3.3. Ilepexinuuii npoiiec B aHani3oBaHii 3aMkHyTiii CAP
MOXKHa OTPHUMAaTH, PO3B’s3aBINM JudepeHIliaibHe pPIBHSHHSI, IO
ONUCYE IMHAMIKY WO CHUCTEMH PETYJIIOBaHHS KIACHYHUM YU
onepaTopHUM Meroaamu [7]. MOXyTh TakoK BUKOPUCTOBYBATHCA
SIK TOYHI aHaTITH4HI Tak 1 HaOmwkeHi Metomu [11]. Haitnpoctimum
cnocoboM 1oOyIOBM MEPEXiAHOrO0 Tpolecy B KOHTYpi €
BUKOpHUCTaHHS mporpamHoro cepenosuma MATLAB i3 gomatkom
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Simulink. Oxepsxannii mepexigHuil Mporec MOPIBHIOIOTH 13 3aaHUM
1 BHOCATH HEOOXiZHI 3MIHM B MapaMeTpH i CTPYKTypy peryisaTopa.
InsixoM KOMIT IOTEPHOTO MOJIEIIIOBAaHHS BCTAHOBIIOIOTH YYTJIMBICTD
CUCTEMH JO 3MiHM MNapaMeTpiB 00’ekta. SIKImO 3a7aHOi SIKOCTI
pEryNIOBaHHS B OJHOKOHTYPHIM cHCTEMi 3a0e3MeUYnTH HE BIAETHCH,
CiT  BUKOPHCTaTH  CKIAAHINIy  OaraTOKOHTYpHY  CHCTEMY
peryItoBaHHS.

I1.3.4. CrpykrypHa cxemMa Ta TporpaMHa peami3allis
peryniaropa TIOBHHHA BIANOBINAaTH HAsSBHUM (PYHKIIOHAIEHUM
0J0KaM B iHCTpyMEHTalIbHOMY cepenoBuili Budpanoro [TJIK.

B po3aini 4 3aiiicHIOIOTE PO3pOOKY IPOrPaMHOTO
3a0e3MedeH s yIPaBIiHAS MEPIOANIHUM TEXHOIOT1YHUM IPOIIECOM.

I.4.1. HaBogire omuc anroput™My (QYHKIIOHYBaHHS
aBTOMaTHU30BaHOT CHCTEMH yIpaBIiHHSL. AnropuT™MOM
(hyHKITIOHYBaHHS HA3WBAIOTh TEPENiK 3aBlIaHb, ski BUKoHye ACK
IUISL TOCSTHEHHS METH KepyBaHHS. AJTOPUTM (YHKIIOHYBaHHS
ABTOMATHU30BaHOI CHCTEMH MOXKHA IOJATH Y BUIJISI OIMKCOBOI,
MateMaTHyHOi abo CcTpyKTypHOI ¢opmu. OnucoBor  GHopMOrO
ANTOPUTMY € TEXHOJIOTIYHMH periameHT. MaremaTndHa Qopma
anroputMmy ¢GyHkiionyBanHs - 1e onuc ACK y Burisai norigaux
anreOpaidyHnx abo audepeHIiaTbHUX PIBHSHB, SIKI BCTAaHOBIIOIOTH
3B'SI3KH MK BUXIJTHUMH 1 BXiTHUMH TEXHOJOTIYHUMHU ITapaMeTpaMHu.
CrpykrypHa dopMa Hoka3ye HopsaoK nepenaBanis curdanis B ACK
y BUTJISII CTPYKTYPHOI CXEMH.

I1.4.2. 3xiiicHIOIOTh TIOOYIOBY JIOTiKO-IUCKPETHOI MOJEi
ynpaeninHsa. l[lpm  peamizamii  THepiONUYHMX TEXHOJOTIYHUX
MPOLIECIB Mepexia  Bij ofaHiel CcTamii NUKIY O IHIIOT MOXe
3MIHIOBAaTH MiJbOBE NPU3IHAYCHHS MPOIIECY 1 3aKOHOMIPHOCTI, SIKUM
BiH MiJINOPSIIKOBAHUHN, 1 SK HACHIOK — CTPYKTYpPY MaTeMaTW4HOI
MOJIeT, IO ONHCYE TEXHOJOTIYHMH mpouec. Lle mae MoXmuBiCTH
knacu(ikyBaTH T1pouec SK 00 €KT 3MIHHOI CTPYKTYpH, [UIs
MaTeMaTHYHOTO OITUCY SIKOTO HEOOXiJHO BUKOPUCTOBYBATH JIOTiKO-
muHamiuny wmozens (JIJIM). Jloriuma dactuHa JIIM  ommcye
MOCITIZIOBHICTh TIEPEMHUKaHh BHKOHABYMX OPTaHiB, HEOOXITHHMX IS
HOPMaJIbHOTO (YHKI[IOHYBaHHS 00’€KTa Ha PI3HUX CTadisgX HOro
mukny. Jlns moOynoBH JOTIYHOT YacTUHHM BUKOPHCTOBYIOTH Pi3HI
MoBHu: JoriyHi cxemu anroputmis (JICA), rpad-cxemu anroputmis
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(I'CA), moBy mmkmiuaux mpomeciB (MLII), wmepexi Iletpi, a
OCTaHHIM 4acoM — yHiBepcaibHy MOBY MoaemoBanHs UML.

binprricte 3 HUX 0a3yeThcs Ha OyneBid anreOpi i MarOTh B
CBOEMY CKJali, SIK IPABUJIO, ABA OCHOBHHX €JIEMEHTH: NO3ULINHUN
omneparop (I10), mo Bkasye Ha MOJOXKEHHS BHKOHABYOTO OpraHy,
Ta joriuni ymoBu (JIY), mpu BUKOHAHHI SKMX BHKOHABYHMIA OpTaH
3Miaioe cBoe monokeHHs. [10 i JIY mMoxyTs HaOyBaTH OJHE 3 ABOX
3HaueHb: 0 abol.

ANTOPUTM MOXHA TPEICTaBUTH Y BUIJSIII OJIOK-CXeMH
IIPOTPaMH.

1.4.3. Po3poOisioTh mporpamMHe 3a0e3MedYeHHS IS
peamizamii anroputmy ynpasisaas [1JIK. Crangaprom MEK 61131-
3 Ta ykpaincekuM ctarmaprom JCTY IEC 61131-1:2005 BuznaueHO
I’ Th MOB IporpamyBanHus 1uist [UIK:

TekcToBi MOBH:

- cmHcoK iHCTpyKUin (IL — Instruction List);

- MOBa CTpyKTypoBaHoro Tekcty (ST — Structured Text).

I'padiuni MoBH:

- MoBa QyHKIiOHANBHUX O10K-cXeM (FBD — Function Block
Diagram);

- MoBa penerinux miarpam (LD - Ladder Diagram);

- MOBa MOCHiIOBHUX (QyHKIiOHaMbHUX cxeMm (SFC-
Sequential Function Chart).

Jlinepu punky IIJIK mpomoHyrOTh CHOTOIHI ITy’Ke TOTYXHi
koMmmuiekc 3 miarpumkoro  MEK-MoB, siki Texx  30epiratoThb
cnaakoBicTh Ta ¢ipmosi Tpamuiii («Concept» dipmu Schneider
Electric, «STEP 7» ¢ipmu Siemens).

Cepen ¢ipM, O cHemiami3ylOTbcs Ha MPOTPaMHHUX
npoayKTax ciif Bim3Hauutd Gipmy 3S-Smart Software Solutions
GmbH i 1i npoxykr CoDeSys (Controller Development System), o
€ KOMIUIEKCOM TIIporpaM [Uii MpOeKTyBaHHA mpukiaaaHoro I[13,
BIJUIaTO/DKCHHST B PEXHMi eMYJISIil 1 3aBaHTaXXEHHS NPOrpaMu B
TJIK.

VY BHCHOBKY XapaKTepH3YIOTh OOCSI BUKOHAHOI poOOTH Ta
OCHOBHI JIOCSITHEHHSI TIPU PO3POOJICHHI TEMH.
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4. I'padiuna yacTHHA MPOEKTY

I'padiuna yacTuHA IPOEKTY CKIAIAETHCS 3:

1. ®dyHKIIOHAIBHOT CXEMH aBTOMAaTH3allii,

2.PesynprariB MmonenroBanHs CAP mist aHamoroBoi cucreMu
ab0 aNrOPUTMIB 1 POrpaM JIOTIYHOTO YIPABIIHHS JJIS AUCKPETHOI
CHCTEMH yTPaBIiHHA.

Posropuyty ¢yHkuionaasHy cxemy aBtomaTtmsauii (PCA)
BUKOHYIOTh 3TiIHO 3 [IIOYMMHM Jep)KCTaHZapTaMd Ha YyMOBHE
300paKCHHS. TEXHOJOTIYHOr0 O0JIaJHaHHsA Oe3MacIiTa0HO. YMOBHI
MO3HAYCHHS HA TEXHIUHI 3aCO0M aBTOMATH3allil BUKOHYIOTh 3TiJHO 3
YnMoBHI Tpadiuai 300pakKeHHs] Ta JITEPHI MO3HAYCHHS MPHIALIIB 1
MIPUCTPOIB BUKOHYIOTb 3TiHO 3 ACTY b A.2.4-
16:2008 "ABromMaTHu3alis  TEXHOJOTIYHMX  IpPOIECiB.  YMOBHI
rpadivHi 300paykeHHS MPUIAIIB 1 3acC00iB aBTOMAaTH3AIli] B cXemax'.

v 3arajJbHOMY BUIIAJIKY npu MIPOCKTYBaHHI
ABTOMATH30BaHUX BHPOOHMYHMX CHCTEM Yy TpadiuHiil dacTuHI
MPOEKTY TAKOXK MOXKYTh OYTH ITpeCTaBIICHI:

- IPUHITUTIOBI: €IIEKTPUYHA, KiIHEMaTHYHA, ITHeBMaTn4dHa abo
rizpaBnivyHa cxema 00'€KTy KepyBaHHS;

- pe3ynbTaTH  aHaji3y CHUCTEM  JIOTIiKO-IIPOTPaMHOTO
YIpaBIiHHSA, UKIOTpaMH, OJIOK-cXeMa KIHIIEBOTO aBTOMara, rpad
(yHKITIOHYBaHHS,  MOJAENi  CHUCTEMH  BHKOHaHI  3aco0amu
yHi(pikoBaHoi MoBu wmojemoBanHs (UML), crpykTypHa cxema
perymsTopa, TOLIO.

I'padiuHa yacTHHA KYpPCOBOI'O MPOEKTY Ma€ JaBaTH IOBHE
YSIBIICHHA TIPO OO'€KT TPOEKTYBaHHS, NOCTATHE IS TOJANBIIOT
po3poOku  pobouoi  JokymeHrtamii. Jlo  KpecieHb  MOBUHHI
po3pobinsaTucs cnernudikaiii Ha 0OONaJHAHHS, MaTepiaad Ta iHII
eneMeHTH, nependaueHi pumoramm C€CKJI. Ili moxkymeHTH
BKITIOYAIOTHCS B JIOAATOK JIO TIOSICHIOBAIILHOT 3aITHCKH.

Ob6c¢sr rpadiuHOi YaCTUHH KYPCOBOTO MPOEKTY CKIIAAAI0Th 2
apkymi ¢opmaty A3. KpecneHHs peKOMEHAYETHCS BHKOHYBaTH 3
BUKOPHCTAHHSAM CHCTEM aBTOMaTH4HOro mnpoektyBaHHS (CAIIP)
tuny KOMITAC, AutoCAD Ta inmmx. IHun rpadiuni Matepianu
MPUBOJATH B 3aIIMCII y BIAIMOBIAHOCTI 3 00CSTOM BUKOHAHO1 poOOTH.

Apkynr TpadivyHOT YACTHHY IMiIIUBAIOTHCS JI0 3aIUCKH.
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OCA BHUKOHYIOTH 3TiIHO 3 AirounMu JlepKcTaHgapramu Ha
YMOBHE 300paX€HHsI TEXHOJIOTIYHOTO 00JIaHaHHSA 0€3 TOTpUMaHHSI
Macitady. YMOBHI nmo3HaueHHs Ha T3A BuKOHYHOTH 3rigHO 3 JJCTY
b A.2.4-16:2008.

Koutypm  Texmomoriunoro  obmamHanHs Ha ~ OCA
PEKOMEHIOBAaHO BHUKOHYBAaTH JiHisiME ToBmIMHOIO 0,6 — 1,5 MwM;
TpyOompoBinHi komyHikartii 0,6 — 1,5 mm; T3A — 0,5 — 0,6 mwm; minil
3B’s3Ky — 0,2 — 0,3 mm. [IpsamokyTHHKE TTyHKTIB KepyBaHHS — 0,6 —
1,5 Mm.

Bci  BumiproBanbHi M TEpeTBOPIOBaJbHI  TPHIAH,
BCTAQHOBJICHI HAa TEXHOJIOTIYHOMY OO'€KTI 300pa)xKylOThCs Ha
(hyHKIIOHATBPHUX CXEeMax aBTOMAaTH3amil y BHDIAI Kil. SIKmio
OpWIagy PO3MIIIYIOThCS Ha HIMTaX i MyJbTax B HEHTPaIbHUX abo
MICIIEBUX OIEPATOPCHKUX MPHUMIIIEHHSIX, TO BCEPEIUHI Koja
IIPOBOTUTHCS TOpH30HTaIbHA po3aiTIoI0Ya JHIA.
VY BepxHiit 9acTHHI Kojla PO3MIIIYIOTH ITO3HAYEHHS IapaMeTpiB, IO
KOHTPOJTIOFOTHCS, CUTHAJI3YIOThCI a00  PeryiiolThcs Ta
Mmo3HaueHHs (QYHKOIH 1 (QyHKIIOHATPHUX O3HAK MPHIATIB i
NPUCTPOiB. Y HIDKHIA — TIO3MIIMHI TO3HAYCHHSA MNPHIALIB 1
MPUCTPOiB. Miclsl po3TantyBaHHS BimOipHHX IPHCTPOIB 1 TOYOK
BHUMIpY BKa3yIOThCS 32 JOMOMOTOI0 TOHKHUX CYIUIBHUX JIiHIH.

JliTepHi mo3HauYeHHs 3acO0iB aBTOMAaTH3allil OyIyHOThCS Ha
OCHOBI JJATHHCHKOTO aI(aBiTy 1 CKIATAIOTLCS 3 TPHOX TPYII JITEP:

1 miTepa — BKa3zye KOHTPOJIHOBAHWM, CHUTHATI30BaHUU 200
peryJjiboBaHul nIapaMeTp:

D - rycruna;

E — Oynp-sika enekTpudHa BEIHYNHA;

F — Burpara;

G — MoNOXKEeHHS, IePEMIIIIeHHS;

L — piBeHs;
M — BOJIOTICTE;
P — Tuck;

Q — sKicTh cyMilll, KOHIIEHTpAIis;

R — pagioakTHBHICTB;

S — mBuaKicTh (MMiHiIHAa 00 KyTOBa), YacTOTa 0OEPTaHHS;
T — Temneparypa;
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U — pi3HOpIi/IHI BEIHYUHHY;

V — B'SI3KICTB;

W —Maca;

H — pyuHuii Bruus;

K — yacoBa nporpama;

N — KOMIUIEKTHA CTaHIlis (KOHTAKTOD).

2 qmiTepa (He 00OB'I3KOBA) — MOYKE BKa3yBaTH YTOYHEHHS
XapaxkTepy BUMipIOBAaHOI BETUUMHH:

D — piznuus, nepenanm;

F — cniBBigHOIIEHHS;

J — aBTOMaTH4YHE NIEpEMUKAHHS;

Q — migzcyMOBYBaHHsI, iHTETpyBaHHSI.

3 rpyna cuMBOJIiB (JIeKiTbKa OYKB) — BKa3y€ETLCS OJHUH 200
JIeKiJIbKa CHMBOJIIB, 1[0 TTO3HAYAI0Th PYHKIIT Ta QpyHKIIOHATBHI
O3HAKH TPUITATY:

I — ingukaris;

R — peecrpais;

C — peryiroBaHHS;

S — nepeMuKaHHS;

Y — nepeTBOpEHHSI CUTHAIIIB;

A — curHanizaris;

E — mepBuHHE nepeTBOpEHHS apaMeTpa;

T — mpomixkHe MepeTBOPEHHS MapaMeTpa, rnepeaada

CHUTHAJIIB Ha BIJICTaHb,

K — mepemukanHs yripaBiiHHS 3 pyYHOTO Ha aBTOMAaTHYHE i

Ha3aJ|, YIpaBIiHHA 110 IPOTPaMi, KOPEKIIis.
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Hoapatok 1
MinicTepcTBO OCBITH 1 HAyKH YKpaiHu

HarionansHuii yHIBEpCHTET BOAHOTO TOCTIONAPCTBA Ta
MPUPOAOKOPUCTYBAHHS

Kadenpa aBromaTu3zaiiii, €IeKTPOTEXHITHIX Ta KOMIT FOTEPHO-
IHTETPOBAHMUX TEXHOJOTIH

MHOACHIOBAJIBHA 3AITUCKA

JI0 KypCOBOTO MPOCKTY
3 ITUCLMIUIIHHA:
" ABTOMAaTH3aIlig TEXHOJIIOTIYHHIX TPOIIECiB 1 BHPOOHUITB"

Ha TeMY

BuxoHas:
ctyneHt rpynu AYTIT -
HHIAKOT

KepiBauk

PiBue — 20
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JlomaTok 2
HartionansHuil yHiBEpCHTET BOJHOTO TOCTIOAPCTBA Ta
MPUPOTOKOPUCTYBAHHS

Kadenpa aBromaru3zaiiii, eeKTpOTEXHIYHUX Ta KOMIT FOTEPHO-
IHTETPOBAHMX TEXHOJOTIH

3aBaaHHS HA KypPCOBHI MPOEKT
3 IUCHIHILIIHA " ABTOMATH3AIlisl TEXHOJIOTIIYHUX MTPOIIECIB 1
BHPOOHUIITB"
1. ILLIT ctynenta
2. Tema KypcoOBOTO NMPOEKTY

3. BuxigHi nani 0 KypcoBOro IPOEKTY

M1JISTal0Th PO3POOJICHHIO)

4. 3MicT TNOSCHIOBAJbHOI 3amUCKH (MEpeliK MHUTaHb, IO

5. [lepenik rpadivyHIX MaTepiamib

6. Jlata Bugaui 3aBgaHHs ” 20 p.
7. TepMiH 3axHCTy KypCOBOTO MPOEKTy “_ ” 20 p.

CryneHt
KepiBauk

27



