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BCTYII

MeTa BCTYITHOTO ICIUTY B acmipaHTypy 31 crermianbHocTi 151 «ABTOMaTH3anis
Ta KOMIT FOTEPHO-IHTEIPOBaHI TEXHOJIOTI(» 3 Tamy3l 3HaHb 15 «ABTOMaru3allis Ta
npuiIago0yaAyBaHHS» — I11€ BU3HAYEHHS (HaKTUYHOI BiJMOBIJHOCTI PiBHS OCBITHBOI
(xBamiikariifHoi) MArOTOBKH BUMYCKHUKIB 3BO BHMOram HaykoBOi MiITOTOBKHU 3a
oOpanuM ¢axoMm. BeTym no acmipantypu 3a cnerianpHIicTIO 151 « ABTOMaTtu3ariis ta
KOMIT FOTEPHO-THTETPOBaHI TEXHOJIOTI» 3MIACHIOETHCS HA 3acaax BCTYIMHUX ICIIUTIB
Ha 3arajbHUX IIiJICTaBaX, TMepea0aYeHNX YHMHHUM 3aKOHOJAABCTBOM Ha MOMEHT
MPOBEACHHS BCTYIHUX BHIPOOYBaHb. BCTymHUN ICOMT TPOBOAUTHCA IS
BCTYITHHUKIB, SIKI 3J00yJIHM CTYIiHb Marictpa (OCBITHbO-KBadi(iKaliiiHUN pPIBEHb
CrieriamcTa).

BerynmHuit icnuT mpoBoaMThCS B KOMOiHOBaHIM (opMi (ITMCbMOBA Ta ycHA) i
CKJIaJIa€ThCsl 3 TPbOX TEOPETUYHUX MHUTaHb (MUChMOBA BIAMOBIAb Ha OLIET) Ta
cniBoeciau. Ha miaroroBKy mucbMOBOIT BIIMIOB1/I1 BCTYHUKY BiABOAUTHLCS 2 TOJUHU.

OIMUC OCHOBHUX PO3LIIB TA iX KOPOTKUHA 3MICT

3 METOI CKIJIaJIaHHS BCTYITHOTO ICIIUTY JIJIsi 3apaxyBaHHS Ha HaBYaHHS Ha
3M00yTTS CTymHeHs JokTopa (unocodii BCTYMHUK MOBHHEH MIATOTYBaTHCS 3a
HACTYITHUMH PO3/I1JIaMHU.

1. META, IPEJMET I HIOHATIMHUMA ATIAPAT CHEIIAJIBHOCTI
«ABTOMATHU3AILISI TA KOMIT'IOTEPHO-IHTET'POBAHI TEXHOJIOI' Ti»

KopoTtka ictopis aBTromaruzaiii. Merta, mnpeaMer, MeETOaU, MNPOOIEeMU
aBTOMaTH3alli CKIagHUX OloTexHIYHMX 00’ekTiB. IloHsATIHiHMI amapar. 3aranabpHa
XapaKTEPUCTHKA CYy4aCHOTO CUIbCHKOTOCIIOAAPCHKOTO BUPOOHHUIITBA 1 TEXHOJIOTTYHUX
IPOILIECIB SIK 00’ €KTIB aBTOMATU30BAHOTO YIPABIIHHSA. ABTOMATH30BaHE YIIPABIIHHS
TEXHOJIOTIYHUMHU TPOIIECAaMU 3 BUMAJAKOBUM XapaKTEpPOM BIUIMBY. TeXHOJOTIYHI
0o0’exth 1 motoyHi miHii. IIporpamHe ymnpaBiiHHA TEXHOJOTTYHUMH MPOLIECAMH.
CucrteMu aBTOMaTHU3AIl11 CIIILCHKOTOCIIOAPCHKOTO BUPOOHUIITBA.

2. ABTOMATHU3AIIA BIOTEXHIYHUX OB’EKTIB:
ABTOMATHU30BAHI CHCTEMM VYIPABJIHHSA TEXHOJIOTTYHUM
MPOLIECOM

Knacudikamis cuctem kepyBaHHS. TEXHOJOTIUHI TMPOIECH SK OO0 €KTH
apromatuzamii. Crarmka 1 JuUHaAMIKa TEXHOJIOTIYHUX OO0 €KTIB  yIMpaBIIiHHS.
CrpykrypHi cxemu ACVYTIL. Bunu 1 ckman 3a6esneuenHs ACYTIL. OchHou
anroputmizauii iHopmaniiaux 3agad ACYTIIL. Perymioroui BIUIMBH Ta OpraHM.
Cucremn aBTOMaTH3allli TEXHOJOTIYHUX arperariB. I[loOyaoBa eIEeKTPUUYHHUX
MIPUHITATIOBUX cXeM aBToMaTu3arii TEXHOJIOTTIHUX IIPOIIECiB
ClIbChKOTOCTIONAPChKOTO BUpoOHMITBA. OcHOBHI eranmu mpoekTyBaHHs ACVYTII,



edextuBHicTh ACYTIIL. MogepHi3ailis Ta yIOCKOHAJICHHS CHCTEMH aBTOMAaTH3allii
CLIbCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA.

3. CYHACHI CUCTEMMU KEPYBAHHS

CrpyktypHi cxemu ACVYIIL. Buau 1 cknag 3abesneduenHs ACVYIL. OcHoBu
anroputmizauii iHQopMmaniiitaux 3amady ACYIIL. HelipoindopmaitiitHi mepexi s
yHOpaBiiHHSA OI0TEXHIYHUMHU 00 €KTaMu. MeToau Ta alropuTMU HAaBYAHHS IITYYHUX
HEHPOHHUX MEPEX, MPOTHO3YBAaHHS CUTHAJIB 1 MPOIECIB HEHPOHHUMH MEpeKaMH,
3aCTOCYBAaHHS HEHPOHHUX MEPEX y CUCTEMaX YIpaBIiHHS JUHAMIYHUMHU MIPOLIECAMHU.
CydacHi TeHAeHIi pO3BUTKY 1H(PACTPYKTYpHUX pIlIeHb, Kl MPU3BEIU JO MOSBU
KOHIICTIIi XMapHUX TEXHOJOTiM Ta IHTepHEeT pedeil. BigMIHHICTH cepBEpHHX 1
XMapHUX TeXHOJOTiH. OCHOBH MOOYIOBU CHEHIaAIbHUX CUCTEM. TeopeTnyHi OCHOBU
noOyZA0BM  aJanTUBHUX  CHUCTEM  aBTOMAaTHMYHOro  kepyBaHHsA.  Cucremu
€KCTPEMAJIbHOTO KepyBaHHS. MeToAM MOIIYKY €KCTPEMYyMIB JUisl OaraTOBHUMIPHHMX
cucteM. Meroau pillleHHs OararonmapamMeTpUYHUX 3a/lad ONTUMI3allil KEpyBaHHS.
ACY 3 1nenTudikamniero ta eTajoHHow Moaeto. Anamitnadi ACY 3 onTtumizaii€ero
AKOCT1 KEPYBAHHS.

4. KOMIPIOTEPHO-IHTEIT'POBAHI TEXHOJIOI'II B CUCTEMAX
KEPYBAHHSA

3aranbHi XapaKTEpPUCTUKUM Ta OCHOBHI €Talld CTBOPEHHS KOMII IOTEpPHO-
IHTErPOBAHUX CUCTEM KepyBaHHs. [HopmariiiiHi moToku mianpueMcTa. CTBOpEHHS
3arajbHOl CTPYKTYpH KepyBaHHS. Bu3HaueHHS cXeM 3'€IHaHb NPUCTPOIB
o0uuCIIOBAIBHUX Mepex. CTBOPEHHS CXEMU MepexeBUX 1H(OpMAIIiHUX MOTOKIB.
Meronu ¢opmyBaHHS 1 NPUHIUON PO3POOKH KOMIT FOTEPHO-IHTETPOBAHUX CHCTEM
KepyBaHHS; TMOPSJAOK BHOOPY TEXHIYHUX 3acO0IB KOMIT IOTEPHO-IHTETPOBAHUX
cucteM KepyBaHHS. KoHTponepu uisi MPOMUCIOBHX KOMII FOTEPHO-IHTETPOBAaHUX
cucteM. KomyHikariiiHi MOXXJIUBOCTI KOHTposiepiB. [Iporpamue 3abe3nedeHHs JIs
cucteM aBtoMartu3auii. IIpoTokonu mnepemaui  nanux. IlporpamyBaHHs B
nporpamHoMmy cepenoBuili LabVIEW. Kommiexkcu texniuHux 3aco0iB  Arduino.
OOMIH TaHUMU M1 TIEPCOHATBHUM KOMIT FOTEPOM Ta anmapaTHOI OOYMCIIIOBAILHOIO
miatgopmoro Arduino. Peanmizamiss SCADA-cucrem. CucteMu MAaIIMHHOTO 30pY.
KoM toTrepHO-1HTErpOBaHl TEXHOJIOTIT B CHCTEMax KepyBaHHS CYMyTHUKOBUMHU
amapataMd Ta CTpaTocTaTaMyd JJisi MOHITOPUHTY POCIMHHHMX  HAcaJKEeHb.
Komm’rorepHo-iHTerpoBaHi TEXHOJIOT1T B  METEOPOJIOTIYHMX JOCHIDKCHHSIX Ta
oprasizaiii TOYHOTO 3emiiepoOcTBa. ApxiTekTypa Ta BHyTpimHsa Oymoa I[LJIK.
[Iporpamue 3abe3neuenns ans nporpamysanus [IJIK. [IporpamyBanus Ha moBax LD,
IL, ST, FBD, SFC, HMI. BuxopuctanHsi KOMyHIKallliHUX TPOTOKOJIIB.

5. TEOPISI ABTOMATHYHOI'O KEPYBAHHSA

3aranpHl TOHATTS aBTOMaTukU. Kiacudikamis cucreM aBTOMaTUYHOTO
kepyBaHHs. [Ipsmi meromm nocmimxeHHs. [lOKa3HMKH SKOCTI pPETyIIOBaHHS TPH
TUNOBUX 30ypeHHsIX. MeTou TOCHIIKEeHHsI CTIMKOCTI Ta aHaJi3y MOKa3HUKIB SIKOCTI
poOOTH HETEPEePBHUX, TUCKPETHUX, JTIHIWHUX Ta HEMIHIMHUX aBTOMATUYHUX CUCTEM.



Metoau cuHTE3y aBTOMAaTHYHHUX CHUCTEM 3TiTHO 3 TEXHOJIOTTYHHMHU MOKAa3HUKaMU
axocTi. [lutanHs noOynoBU CUCTEM aBTOMATUYHOTO KEPYBAaHHS Ha OCHOBI HIHU(PPOBUX
npuctpoiB. CucTeMH aBTOMAaTUYHOTO KEpPyBaHHS 1 peryioBaHHs. Meroau
MAaTEMaTUYHOTO OMUCY Ta CHUHTE3y HUGPOBUX CUCTEM KepyBaHHs. EineMeHTH
CTOXACTUYHOI TeOpii KepyBaHHSI.

6. EJEKTPOHIKA TA MIKPOITPOIIECOPHA TEXHIKA

HaniBmpoBinuukoBi  miogu.  Tpamsuctopu.  Tupucropu.  Omnepariiini
migcwtroBadi. [ligcwmroBaui. JIMCKpeTHI JOTIYHI €lNeMEeHTH. MIKpOIPOIECOpH.
Mikpoxontponepu. IlporpamyBanns MikponpoiiecopiB. I[lpuenHanHs 30BHINIHIX
IPUCTPOIB 10 MiKporporiecopiB. CKiaa Ta MPU3HAYEHHS MIKPOIIPOLIECOPHUX CUCTEM.
Barartonponiecopri  o04uCIIOBaNbHI ~ KOMILJIEKCH B aBTOMaTH3allli  MpPOIECIiB
KEepyBaHHS.

7. TEOPISI IHOOPMAIIII

Jlxepena moBiioMJieHb, (OPMHU MOJIaHHS Ta KIJIBKICHI OILIHKM 1H(opMaIIii.
JleTepMmiHOBaH1 ¥ BHUITaJIKOBI CUTHAJIM, MPOILIECH B3a€EMOIEPETBOPEHHS aHAJIOTOBUX 1
uuppoBux curHaniB. OCHOBH MOOYJOBM KaHaIB 3B'A3Ky. lIpuHIMNUM KOAyBaHHS,
CTUCHEHHSI 1H(QOpPMAIIHHUX TOBIJOMJICHb. AJTOPUTMHU MMOOYJOBH ONTHUMAIbHHUX
KOJ[IB, BUSIBJICHHSI Ta BUIIPABIICHHS MOMUJIOK. 3aBaJOCTIMKICTh KOJIYBaHHS, 3aXUCT
1H(MOpMAaIIHHUX TOBIIOMIIEHB BiJl IEPEIIKO/I.

8. INEHTU®IKALIA TA MOJIEJIOBAHHSA TEXHOJIOI'TYHUX
IMPOIIECIB SIK Ob'€KTIB KEPYBAHHSA

[HdopmaliitHUil aHaIl3 TEXHOJOTIYHMX MPOLECIB SIK 00 €KTIB KEpPYyBaHHS.
MareMaTnyHui ONUC BIACTUBOCTEN TUIIOBUX 00 €KTIB KEPYBaHHS HA OCHOBI 3aKOHIB
30ypeHHs. PiBHSHHS TETI0 1 MacCOOOMIHY JIJIsl IPOIIECIB PEryIIOBaHHS MIKPOKIIMATY
B OloTexHIYHUX 00 €kTaxX. EKcriepuMeHTallbHE NOCIIIKEHHS 00 €KTIB KEpyBaHHS.
[ToOynoBa mopaenei 00’€KTIB KEpyBaHHS 3a €KCIEPUMEHTAIbHUMHU JaHUMU. Meronu
OI[IHKY TEXHIYHOI 1 EKOHOMIYHOI €)EKTUBHOCTI aBTOMATU30BAHUX TPOILIECIB.

9. TEXHIYHI 3ACOBM ABTOMATHU3AIII

JlepkaBHa cucTema MpUiaaiB 1 3ac001B MPOMUCIIOBOI aBToMaTu3ailii. CUurHamu
TEXHIYHUX 3ac00iB aBTomaTu3alli. TexHiuHi 3aco0u aBTOMATU30BAaHUX CHUCTEM
ynpasiiaHs. Perynstopu. BukonaBui npuctpoi. BukonaBui Mexanizmu. JlaBaui.
PerymoBanbHi opranu. Hopmyrodi nepeTBoproBaui.

10. BUKOHABUYI MEXAHI3MHM ABTOMATH3ALII

BukonaB4i MexaH13MH 3a BHJIaMU CIIO’KUBAHOI €HEPTii: €JIeKTPUYHI BUKOHABYI
MEXaHI13MH, €JIEKTPOJBUTYHOBI BUKOHABYI MEXaHI3MHU: 0JIHO00EPTOBI,
O6araToo0epToBi; €JICKTPOMAarHiTHi BUKOHAaBUYI MEXaHI3MH: COJICHOIIHI,
€JIeKTPOMArHITHI MY(TH, IHAYKLUIMHI My(TH; TiApaBlliyHI BUKOHABUl MEXaHI3MH:
NOCTYMAaJIbHOT /111, MOBOPOTHI TAPOABUTYHU, 00EPTOBI TAPOABUTYHHU.

11. MPOEKTYBAHHS CUCTEM ABTOMATUM3ALII

OOrpyHTyBaHHSI aJITOPUTMIB KepyBaHHS 00 ektamu. OOIpyHTYyBaHHS BUOODY:
PETYJSTOPIB, PETYIIOBAJIBHUX OpraHiB, BHUKOHABYMX MEXaHI3MIB Ha OCHOBI



BUKOPUCTAHHS TUIOBUX I1HXEHEPHUX MeTOAMK. OILlIHKa SKOCTI (PYHKIIIOHYBaHHS
CUCTEM aBTOMAaTH3allli: HaA1iMHICTh, EKOHOMIYHA €(PEKTUBHICTb.

12. ABTOMATHU3ALISA TUITOBUX TEXHOJIOI'TYHUX IMTPOLECIB.
MOHTAXK, HAJATOAXEHHA TA EKCIUIYATAINIA CUCTEM
ABTOMATHUKH

[TpuHunn  aBTOMaTH3aIlli THUIIOBUX TEXHOJOTIYHUX 00°ekTiB B AIIK —
NTAIIHUKIB, CIOPYJ 3aKpUTOr0 IPYHTY (TEIUTUIh), CBHHAPHUKIB, 3€PHOCYIIAPOK
tomo. Ilponecn BeHTHIIOBaHHS, BOJOMOCTAYaHHS, CYIIHHS 3€pHA Ta JCPEBUHH,
KepyBaHHS MIKPOKIIIMATOM — TEMIIEpaTypol0 Ta BOJOTICTIO. 3aCTOCYBAaHHS
TeXHIYHUX  3aco0IB  aBTOMATH3allll.  JIOKAJbHUX  PEryJATOpiB, YaCTOTHUX
NEePETBOPIOBAYIB, IPOrPAMOBAHUX KOHTPOJIEPIB, MPOrPaMHO-JIOTIYHUX KOHTPOJIEPIB,
KOMIT IOTEPHO-IHTETPOBAaHUX CUCTEM JJI aBTOMATHU3allll TUIOBUX TEXHOJOTTYHHUX
MPOIIECIB Y CLIILCbKOMY rocnojapcTsi. [IporpaMue 3a0e3nedeHHs A HalallTyBaHHS
ta ekcruryaramii npunaaiB — CKAJIA-cuctemu, kondirypatopu, OPC-cepsepw,
ApaiiBepu. MOHTaX, HaJaro/pKEHHS Ta €KCIUTyaTallis MPHIaiB, MPOrpaMyBaHHS 3
MaHesal Ta 3 KoMl 'torepa. [[uctaHuiiiHe HamalTyBaHHS MPUIAAIB Ta BIACTEKEHHS
XOJly TEXHOJIOTIYHOTO TPOIIECY.

13. POBOTOTEXHIYHI KOMIIVIEKCHU I CUCTEMM B AIIK

Cximan Ta OynoBa TPOMHUCIOBUX PpOOOTIB, OCHOBHI THIHM amapaTHOro
3a0e3neueHHss poOOoTiB. EjeMeHTH MITYydyHOTrO IHTENEKTY MPOMUCIOBUX POOOTIB.
[IpoexkTyBaHHsS TPOMUCIOBUX poOOTH30BaHMX cucTeM. OCHOBHI THUIU JAaTYUKIB
pPOOOTOTEXHIYHUX KOMIUIEKCIB 1 MPUHUMUIHN iX (PYHKIIOHYBaHHA. POOOTOTEXHIUHMIA
KOMIUIEKC i OOCTEeKeHHsI IpyHTy. [IporpamHe 3abe3nedeHHs A MaHIMyJIATOPA
po3(hacoBKM MOJIOUHOI MNPOAYKIli. PoOoToTexHIYHA CcHCTEMa BHUMIPY IOKa3HHUKIB
MIKpOKJIIMATy B MTAlIHUKY. ExcniepTHa cuctema poOOTOTEXHIYHOTO KOMIUIEKCY ISt
pobotu B arpecuBHOMY cepenoBuimi. [Hdopmariiina cucremMa yOpaBIiHHS
pOOOTOTEXHIYHUM KOMILJIEKCOM BHUMIPY TOKA3HUKIB MIKPOKIIMATy B TEIUIHII.
be3ninotHi koM0OaitHu Ta 6e3nUTOTHI JiTanbHI anapatu B AIIK.

14. MTIPOTI'PAMHI CEPEJJOBUIIA B IHHKEHEPHUX PO3PAXYHKAX

Mathcad, Matlab B imxxeHepHUX po3paxyHKax.
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1. 3acobu 1 cucteMu KOMIT I0TepHOI aBToMaTu3ailii [EnekTponnuit pecypce]: Pexxum
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2. llenTp BUMIpIOBAJIbBHUX TEXHOJIOTIM 1 MPOMHUCIIOBOI aBToMaTu3alli [EnexrpoHHuii
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php/products/pvtfv/pifv/peretvoruvachi-vologosti/pvg-111

6. EnekTpocuiioBi, ITHEBMOCHJIOBI, €JICKTPOITHEBMATHYHI, ITHEBMOCIICKTPHYHI,
HOpMYBaJIbHI TiepeTBoproBadi [Enexktponnuit pecypc]: Pexxum moctymy: http://ua.

textreferat.com/referat-1062-2.html
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nocrymy: http://electricalschool.info/spravochnik/apparaty/1888-termometry-

soprotivlenija-princip.html

8. YHI/I(bI/IHHpOBaHHLIe AHAJIOT'OBBIC CUMI'HAJIbI B CUCTCMaX aBTOMATHUKH [EJIGKTpOHHI/IfI

pecypc]: Pexum nocrymy: http://electricalschool.info/automation/1946-

unificirovannye-analogovye-signaly-v.html

9. IlpuGoper st u3Mepenuss  ypoBHA [Enextponnmii  pecypc]:  Pexum
nocrymy: https://www.c-o-k.ru/library/instructions/afriso/pribory-i-instrumenty/
17827/62086.pdf — BinbHMIA.

10. KonTponb Ta aBTOMaTHYHE pPETYNIOBAHHS XIMIKO-TEXHOJOTIYHHX IPOLIECIB

[Enekrponnmii pecypc] peskum goctymy: http://www.dstu.dp.ua/Portal/Data/5/7/2-7-

b5.pdf — BinbHUIL.

11. Jlykintok M.B. KoHTponb 1 KepyBaHHS XIMIKO-TE€XHOJOTIYHUMHU MPOLIECAMHU
[EnekrponHmii Kypc] PEXHM JOCTYTY: http://ela.kpi.ua/
bitstream/123456789/19085/1/Lukiniuk-Kontrol_i_keruvannia_kn.1.pdf — Binpawmit

12. AHKF-nmaTunk ocBemeHHOCTH [EnexTponHuii Kype] pexum mgoctymy: https://

www.energometrika.ru/product files/699/AHKF datasheet ru.pdf — BuibHMiIA.

13. BumiproBasibHi TepeTBOproBayi (JabopaTopHUil NpakTHKyMm) [EnekTpoHHui

Kypc]pexum aoctymy: https://ir.lib.vntu.edu.ua/bitstream/handle/ 123456789/15153/
14927. pdf?sequence=2&isAllowed=y — BisbHUii.

14. BukonaBui npuctpoi. Perymtoroui opranu. BukonaBui mexanizmu. ['igpaBiiuni
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15. TexHnuyeckune cpeacTBa aBTOMaTU3allMU W ynpasieHus [EnexrpoHHuid Kypc|

PEKUM noctymy: https://siblec.ru/tekhnicheskie-nauki/tekhnicheskie-sredstva-

avtomatizatsii-i-upravleniya#l — BijpbHHIA.

LabVIEW [Enextponnuii pecypc]: [Be0-caiit]. — Enekrponni gani. — Pexum
noctymy: http://russia.ni.com/books (nara 3Beprents 30.10.2019).

LabVIEW. Cruns nporpammupoBanus [Enextponnuii pecypc]: [Be0-caiit]. —

EnexrponHi JaHi. — Pexum noctymy:https://www.yakaboo.ua/labview-stil-

programmirovanija.html (zara 3Bepaenns 30.10.2019).
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