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MOHmMAMNCHU asmomam uiupanu Komniexkcu** 3a MPHCBAKIaHe Ha
oOpasoBaTenHaTa M Hay4yHa CTeneH “HOKTOP™ B mpodecHoHanHo
Hampasienne 5./ Mawunno unsxcenepcmeo” w Hay4YHa CreuHasHocT
wAemomamusayus na npouseoocmeomo*

HayueH pbKOBoANTEN: Mpod. 11 nHk. MBo Manakos,

Texuuveckn yHuBepcuteT-Codus

1. IlpeacraBenn matepuanu

JIOKTOPaHTBT Mar. nik. Briko 3anpsiHoB MUTEB € 3a4iciIcH B 3a104Ha JNOKTOpPaHTypa
KbM  KaTeapa ,ABTOMaTH3alHA HAa  JAMCKPETHOTO NPOM3BOACTBOY  npH  (axynrer
»~MammHocTponTtenen™ Ha TexHnYeckn yHuBepeHteT - Copus. 3a H3roTBsiHe Ha HaCTOALLATA
PCLUCH3HA Ca MONYYCHH BCHYKM HEOOXOAMMM 3a 3ammTara JNOKYMEHTH, BKIIOYHTENHO
AHCEPTALUMOHEH Tpya, asTopedepar, konus Ha 4 nyOAMKAUMOHHM  MaTepuana  no
Aucepraumsra, aBToOHorpadus, Konue oT AMIIOMa 3a MarucTsp M Jp.

2. AKTYaJIHOCT Ha pa3paboTenus B AUCEPTAUHOHHMS TPYI NPodiIem

ABTOMAaTH3aUMATa HA MOHTAKHHTE MPOUECH € Cpell OCHOBHHUTE HamnpabjeHHs B
Pa3BUTHETO HA CHBPEMEHHOTO HHIYCTPHAIHO MPOM3BOACTBO. B YCIIOBHATA HA HapacTBamli
H3HCKBaHHA KBbM MPOW3BOAMTENHOCTTA, KAYeCTBOTO M HMKOHOMHYECKATa e(heKTHBHOCT Ha
MPOU3BOJICTBEHHTE CHCTEMH, BCE M10-TOIAMO 3HAYEHHE NPHI0OHBAT CpeacTBaTa v METOJIHTE 3a
ABTOMATH3MPAHE Ha ONEpPaUMHTE N0 Cri100gBaHe HA W3IeTHS B JHCKPETHOTO MPOH3BOICTRO.

MoHTa)kHHTE ONepalmH 3aeMaT ChIECTBEH 15T B CTPYKTYpaTa Ha MPOU3BOACTBEHUA
MPOLCC H HECTO NPEACTABIIABAT €AHH OT HAl-TPYIOEMKHTE H TPYIHO ABTOMATH3HPYEMH €Taru.
OcoGeHocT Ha aBTOMaTH3MpaHHs MOHTAK €, Ye HEFOBOTO HAZICKIHO pealn3HpPaHe € Bb3MOAKHO
[IPCIM BCHYKO B YCJIOBHATA HA MBJIHA B3aHMO3AMEHAEMOCT Ha AeTAilINTe H CTAaGHIHOCT Ha
TCXHHTC TCOMETPHYHH H TEXHOJIOTHYHH XapakTepHCTHKHL. [Topann ToBa paspaGoteaHeTo Ha
eQeKTHBHH NOAXOAM 3a [IPOCKTHPAHE HA ABTOMATH3MPAHM MOHTA)KHH CHCTEMH € BAJKHA
HZI_VLIH()-ﬂpHJ'IO)KH:I 3a1a4a, KOosTO HMa NMpAKO OTPAKCHHC B'bp,\)’ TCXHOJNOIHYHOTO HHBO H
KOHKYPEHTOCIIOCOOHOCTTA Ha NPOMHLUIEHHTE NPEANPHATHA.

[TpoexTHpaHeTo Ha MOHTaKHH ABTOMATH3HPAHH KOMIUIEKCH € CIIOKEH HHKEeHEepHO-
TBOPYECKH MPOLEC, NMPH KOMTO e ChYeTaBaT 3HAHHUA OT pasIH4yHH 06JacTH Ha HHKEHepHaTa
MPaKTHKAa -  MALIHHHO KOHCTpYHpaHe, aBTOMATH3aLMs, yripaBiaeHne, TeXHOJOTHYHO
NPOCKTHpaHe H HKOHOMHUYECKA OLEHKA Ha peleHusiTa. HaluaieTo Ha MHOKECTBO Bb3MOKHH
TCXHHYCCKH  PCLICHHA, pa3sHOOOpasHe OT H3MOA3BAHH CPEACTBA 3a ABTOMATH3ALMS M
HEO0OX0AMMOCTTa OT ChoOpassiBaHe ¢ OCOGCHOCTHTE Ha Crino0ABaHHTE H3/enMsa Hajgarar
H3MOM3BAHCTO HA CHCTEMHH H METOAHYECKH 0GOCHOBAHH MOAXOIM MpH pazpaboTBaHeTo Ha
TaKHBA CHCTEMH.

B To31 KOHTekcT pa3paGoTBaHeTo Ha METOAMYECKM MOAXOAH M HHCTPYMEHTH 3a
MOANOMAaraHe npoueca Ha MPOCKTHPAHE HAa MOHTAXKHH ABTOMATH3HPAHH  KOMIUIEKCH
MPEACTAB/IABA AKTYa/lHA 3a/a4a KAaKTO OT HAayuyHa, Taka M OT MpaKTHYecKa IiegHa TOuKa.
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[Topazan ToBa Temata Ha JHCePTALHOHHIA TPY/I MOYKE 1a Ce OLUECHIT KATO HABPEMEHHA I 3HAUHMa
30 PA3BHTHETO HA aBTOMATH3AUHATA HA [POH3BOACTBEHHTE MPOLECH.

3. Crenen Ha NO3HABAHE CHCTOSIHHETO HA NMPOOJeMa W TBOPYECKA HHTEPNPETALHS Ha
JHTEPATYPHIST MaTepHa

B ancepraumoHHus Tpya e npeiactaBed 00CTOGH AHAIN3 HA HAYMHHTE H [IPHIOAKHH
H3CIICABAHIA, CBBP3AHH ¢ aBTOMATH3ALNATA HAQ MOHTAAKHHTE MPOLCCH H MPOSKTHPAHCTO Ha
MOHTQKHIT aBTOMATH3HpaHn kommiekent. Harpaser e 0030p Ha OCHOBHII METO1H 33 OLICHKA Ha
NPHTOAHOCTTA HA H3ACAHATA H ACTAIIHTE 33 ABTOMATHYEH MOHTa/K, KAKTO 1 Ha MOIXOAH 3a
MPOCKTHPAHE HA TEXHHUCCKI CHCTEMH, H3MOJA3BaHH B 00IACTTa Ha aBTOMATH3AIMATA HQ
ANCKPETHOTO [POH3BOACTBO.

B mureparyphis 0630p ca pasrienann KakTo KJIaCHYECKH METOHKH 3a MPOeKTHpaHe
HA TCXHHYECKH CHCTEMM, Taka W CHCUHAIM3HPAHNM MOAXOAH, CBbP3aHH C aHanu3a Ha
MOHTAZKONPUTOIHOCTTA HA H3ACAHATA 1 H300pa HA TeXHHUYECKI CPeICTBa 3a aBTOMATH3ALNS
Ha MOHTQUKHHTE ONepalii. AHATH3HPAHM Ca CBLIO TAaKa PA3/IMYHH TEXHHUCCKH pElleHHs H
CPLACTBA. N3MOI3BAHN NPH H3TPAAKIAHETO HA MOHTAAKHI aBTOMATH3HPAHH KOMIIEKCH.

[peactapennat 0030p nokazBa, 4e AOKTOPAHTHT MO3HABA 100pe CHCTOSAHHETO Ha
npodiema B pasriaexaaHata obmacT. JIHTEpaTypHHAT MaTepHan He € H3MOM3BAH CaMo
OMHCATEIHO, @ € MOUIOAKEH HA AHAIH3, Bb3 OCHOBA HA KOMTO ca (POPMYIMpPaHH OCHOBHHTE
HepelleHH 3a1a4dn H e 000CHOBAHA HeOOXOAMMOCTTAa OT pa3zpaboTBaHe HAa MNOAX0I 3a
NPOCKTHPAHE HA MOHTAKHI ABTOMATH3HPAHH KOMIICKCH,

Cnensa 1a ce 0TOeNEKN, He HANPABEHHAT AHATINS CE OCHOBABA HE CAMO Ha HTEPaTyYpHII
H3TOYHHLH, HO Il HA 3HAYMTCIHHA MPAKTHYCCKH OMHT Ha JOKTOPAHTA B 001acTTa Ha
NPOCKTHPAHETO H H3IPAZKIAHETO HA ABTOMATH3HPAHH cHeTeMi 3a MoHTask. [Tpodecnonannara
MY JCIHOCT KaTO KOHCTPYKTOP M PBKOBOANTEN HA HHKCHEPHa (MPMA, CHEUMATH3NPAHA B
pa3paboTBaHETO Ha aBTOMATH3MPaHO o0OpyaBaHe. Ch3laBa 100pa OCHOBA 3a 3a1BIOOYEHO
OCMHCTIAHE HA CBUICCTBYBALLNTE METOAM M 3a (OpMYITHpaHe Ha MPAKTHYECKH HAcOYeHH
peLienis.

Karto usano mozke na ce kaxke. ue AHCEPTALHOHHHAT TPYA ce OCHOBABA HA JOCTATHUHO
WHPOKA 11 pejleBaHTHA Hay4yHa 0a3a, JOMbJHEHA C NPAKTHYECKH HHAEHEPHH HabmoaeHs,
KOETO JIONPHHACH 33 M0-32AbI00YEHOTO HHTEPNPETHPAHE HA PASIIIC/KAAHHS TTPOOIEM.

4. CLoTBeTCTBHE HA H3OPAHATA METOIHKA HA H3CTCABAHE ¢ MOCTABEHATA eI H 32124
Ha THCePTAUHOHHHS TPY

B ancepraumonnis Tpya ca sicHo GOpMyIHpaHH HeATa 1 3a1a4HTe Ha H3CIEABAHETO,
HACOUCHH KBbM paspaboTBAHC HA MOIXOA 3 MPOEKTHPAHE HA MOHTAKHH aBTOMATH3HPAHII
KOMIIIEKCH. 32 MOCTHTAHETO Ha MOCTABEHATA e aBTOPLT H3MO/3BA KOMIUICKC OT METOIH,
BKITIOUBALLI QHATTH3 HA CHILCCTBYBALLNTE HAaYUHH Pa3pabOTKH M HHKSHEPHH MPAKTHKH B
001aCTTa HA ABTOMATH3AUMATA HA MOHTAKHMTE MPOLECH, H3CISABAHE HA OCOOEHOCTHTE Ha
KOHCTPYKUMATA HA M3ASTHATA W TAXHATA NPHTOIHOCT 3d ABTOMATH3HPAH MOHTAXK, KAKTO I
CHCTCMATH3HpAaHe Ha MOPHHUHMHTE W CPeACTBATA 32  M3rpakiaiie  Ha  MOHTAKHH
ABTOMATH3HPAHH CHCTEMI,

MeTommkara Ha H3cneABAHETO Ce OCHOBABA HA MOCIEI0BATENHO MpeMHHABAHE Mpe3
eTannTe Ha aHANM3 HA CBLUICCTBYBALINTE pelleHus. (QOpMYIHpaHe Ha HIHCKBAHMA KbM
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NPOEKTHPAHHUTE CHCTEMH W pa3paboTBaHe Ha MOIX0/1 3a H300p H CTPYKTYpHpaHe Ha OCHOBHHTE
C/ICMEHTH HA MOHTAKHHTE aBTOMATH3MPaHH KOMIUIEKCH. B To3M npouec ca wu3non3pamu
METOIH 32 HHKEHEPHO MPOEKTHPAHE, aHaIH3 1 000011aBaHe Ha CHUIECTBYBALH TeXHHYECKH
PelIeHHs, KaKTO H €JIeMEeHTH Ha CHCTEMHHS MOAXOA NpH pa3zpaboTBAHETO Ha TeXHHYeCKH
CHCTEMH.

M3bpanata MeTolMKa Ha H3cleBaHe MOXKe Ja ce OLCHH KaTo MOAXOMSIA M
CHOTBETCTBALLA HA MOCTAaBEHATa Led M 3aJaYd Ha JMCEPTALMOHHMS Tpya. Ypes HeifHOTO
NMpHIAraHe aBTOPBT 10CTHIa 10 pa3pabOTBAHETO Ha MPEANOKEH MOX0/ 3a NPOEKTHpaHe Ha
MOHTAKHH ABTOMATH3HPAHH KOMIUICKCH, KOHTO MPEACTaBIABA OCHOBHOTO ChAbp/KAaHHE Ha
QHCEPTALHOHHHS TPYAIL.

5. Kparka anajINTHYHA XapaKTePHCTHKA HA eCTECTBOTO H OLEHKA HA IOCTOBEPHOCTTA Ha
MaTepHalia, BbPXY KOHTO ¢e rpafsiT IPHHOCHTE HA IHCEPTAUHOHHUS TPYIL

JlncepTaunOHHIAT TP/ € NOCBETEH Ha pa3paloTBAHETO Ha MOAXOJ 3@ NPOEKTHPAHE Ha
MOHTaKHH aBTOMATH3UPAHH KOMIUIEKCH, TIPEIHA3HAYEHH 3@ pealu3upaHe Ha MOHTAKHM
Ofepaunn B YCIOBHATA HAa JIMCKPETHO TNPON3BOJCTBO. M3cieaBaHeTo € HacouYeHO KbM
CHCTEMATH3HPAHe HA TPHHLMINTE, METOAHTE M TeXHHYECKHTE CPeICTBA, M3MOI3BAHH MpPH
MPOCKTHPAHETO HA ABTOMATH3HPAHH MOHTaXKHM CHCTEMM, KAKTO M KbM paspaboTBaHe Ha
METOAMYCCKH MOJXO0/ 3a MOANOMAraHe Ha MHKEHEPHATa [ACHHOCT MpH H3rPakIaHETO Ha
TAKHBA KOMIUICKCH.

B paGorata e wu3BbBplICH aHANM3 Ha CHIUECTBYBAUIM METOAM M CPEACTBA 3a
dBTOMATH3aLMsA Ha MOHTKHHTE MPOLIECH, pasrile/laHi ¢a 0COOCHOCTHTE Ha KOHCTPYKLIMATA Ha
H3ICTHATA U TAXHATA NPHIOIHOCT 32 ABTOMATH3HPAH MOHTAK, KAKTO H OCHOBHHTE (hakTOpH,
BIMACLIM  BBbPXY CTPYKTYpata M (QYHKUMOHATHOTO  M3rpakaaHe Ha  MOHTAKHHTE
ABTOMATH3HPAHK KOMMJEKCcH. Ha Tasw ocHoOBa aBTOpLT npemtara o000lIEH NOAXOA 3a
MPOCKTHPAHE HA TAKMUBA CHCTEMH, KOHTO MHTETPHPA €/IEMEHTH OT ChLUECTBYBALLN HHAKEHEPHH
METOIMKH M TIPAKTHYECKH pelleHHs, H3MON3BaHN B 00JacTTa Ha aBTOMATH3aLUMATa Ha
MPOH3BOICTBOTO.

XapakTepHa 0cOGEHOCT Ha AMCEPTALHOHHHA TPYA e, 4e pa3pabOTeHHST MOIXOA Ce
OCHOBAaBA KAKTO Ha aHAJIM3 HA HAYYHATA M TEXHHYECKAaTa IHTEpaTypa, Taka M Ha 3HAYNTETHUS
MPAKTHYECKH ONUT Ha aBTOpa B 00JACTTa HA MPOSKTHPAHETO M BHEAPSBAHETO Ha
ABTOMATH3HPAHH CHCTEMH 3a MOHTax. ToBa NpuaaBa Ha M3CIECABAHETO H3pa3eHa MHKEHEpHa
HaCOYCHOCT M Ch3/aBa MPEANOCTABKH 3a MPAKTHYECKA MPHJIOKHMOCT Ha TPEAI0KEeHHTE
peLueHHs.

HocToBepHOCTTa Ha TONMyYEeHHTE pe3ylTaTH ce OCHOBAaBA Ha M3MOA3BAHETO HA
YTBBPJICHH MPHHLUHUIK H MCTOAH OT 001acTTa Ha aBTOMaTH3alMATa Ha MPOH3BOACTBOTO M
HHIKEHEPHOTO NPOSKTHPAHE, KAKTO M HA AHAIN3A HA PEAIHH TEXHHYECKH PELICHHS U NPAKTHKH
NPpH H3rPAKAAHETO HA MOHTAKHH ABTOMATH3MPAHH KOMILIEKCH. CBUIECTBEHO 3HAYEHME 3a
000CHOBAHOCTTA Ha HANpPaBEeHHUTE W3BOIH HMa H 3HAYHTENHUSAT MPAKTHUECKH OMHT Ha aBTOpPA
B MPOEKTHPAHETO M pealH3aluaTa Ha aBTOMATH3HPAHH CHCTEMH 32 MOHTaXK, BKJIIOYHMTEIIHO
YCTICWIHOTO BHEApsiBaHE HAa peanla HMHAKEHepHH pa3paboTki, pa3paboTeHH MOA HEroBo
pBKoBOICTBO. [lpeacTaBennTe pa3paboTKH ca JOTHYECKH MOCIeA0BATEAHH H apryMeHTHPAHH,
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KATO HaMpaBeHHTe H3BOAN 1 0000UIEHHS MPON3THYAT OT H3BBPLWICHIA aHal3 1 oT
MPaKTHYECKHA HIZKEHepeH OMiT Ha aBTopa.

Bb3 ocHOBa Ha TOBA MOKe Ja Ce HANPABH H3BOM, e H3MOM3BAHMAT MaTepHan i
MPIIOKEHHTE METOIH CH31aBaT J0CTATHYHO HAACAKIHA OCHOBA 3a (POPMYTHPAHCTO HA HAYUHO-
NPHAOAKHHTE PE3YATATH H NPHHOCHTE HA AHCEPTALHOHHHA TPYIL.

6. HayuHOo-npHIoKRHH H NPIJIOARHN NPHHOCH HA THCePTALHOHHIS TPYI

[TocoucHnTE OT aBTOpa MPHHOCH B HCEPTALHOHHIA TPYI ca KOPEKTHO (hOPMYIHpPaHH
H OTPa3ABAT OCHOBHHTC PC3YATATH OT MpoBeaeHOTO nicneasane. C oriel Ha MO-sCHOTO HM
CHCTEMATH3IPAHE M B CBOTBCTCTBHC ¢ OOWIONPHETHTE METOIHYECKH  KaTeropiu 3a
KNaCH(HKALNA HA HAYYHITE PE3VATATH, MPHEMAM MPHHOCHTC HA AHCEPTALHOHHIA TPy da
Ob1aT (POPMYITHPAHI 1 FPYIHPAHIL MO CIIE/IHIIS HAYIIH.

A. HayuyHO-nIpuIoAHN HPHHOCH:

Al Cvzoasane na Hoeu Kiacuurayuu, Menoou, KOHCMpPYKUUL, MEXHOA0UU:

I. PazpaGoten e meroamyeckn 00OCHOBAH CHCTEMEH MNOAXOA 3@ IPOEKTHpaHe Ha
MOHTA/KHIT @BTOMATH3HPAHIT KOMITJIEKCH, MPEICTABEH KaTO CTPYKTYPHPAHA M0C/Ie10BaTeTHOCT
OT  B3aHMOCBBP3aHH  eTanH, OO0eHHABALLN METOANKH, KIACHPHKALHI, MpOLeaypi
HH/KEHEPHH MpPernopbuKi 3a pa3pabOTBaHE HA TaKHBA CHCTEMH. KaTO 3a BCeKH eTan ca
(hopMynHpaH OCHOBHHTE 3aJa4i H € NPCUTOKEH HHCTPYMEHTAPHYM 3a TAXHOTO pellaBaHe.

2. PaspadoTteHa ¢ MeToaHKa 3a moanomaraHe M300pa Ha TeXHHYECKH CPeICTRa,
MPEeAHA3HAUCHH 33 peann3ipane Ha QYHKUHHTE HA MOHTOKHITE aBTOMATH3HPAHH KOMIIIEKCH,
Oa3ipaHa Ha MpeaBapHTENHO AC(HHIPAHH TPHHIIIMH 1 KPHTEPHIT 32 H300p Ha TEXHHYECKH
PCLICHIS.

3. CucremaT3npany 1 KnacHGHUHPAHH Ca OCHOBHHTE BHJI0OBE TEXHHUECKH CPEICTBA.
H3NOA3BAHN NPH H3IPUAKIAHETO Hd MOHTAKHH ABTOMATH3HPAHI KOMIUIEKCH, KOETO Ch3/dBa
CTPYKTYPHPAHA OCHOBA 34 TAXHOTO POCKTHPAHE.

b. [Ipniaokun npunocu

b1. [loayuasane na nomewpoumennu gpaxmu:

I. TloTBbpiena e mpaxTHYecKaTa MPHIOKHMOCT Ha pa3paboTeHHs MOIX0I upes3
peani3ipade 1 BHeApsBaHe Ha aBTOMATH3HPAHI MOHTAKHH KOMIUIEKCH I MeXaTpOHHH
CHCTEMH 3Q PelIaBaHe HA PeaHH HHAYCTPHATHI 33714,

b2. ,;’I(H\'(I'!(HIHL' ¢ Hoeu C[)(’()L’Hl(l(l Ha  CblecmecHy  Hoeu  cmpann  Hd  6e4e
criecmeyeanne nayunu l)(?.'l(l('l"ll, IlpOl;;’IL‘.Hll. meopu, Xunomesu!

2. M3ebpuien e aHann3 Ha KOHCTPYKTHBHITE H TEXHOJOTHUHHTE XapaKTepHCTHKH Ha
Crio0aBaHnTe AeTaiian, oO0YCA0BCHI OT TeXHONOTHATA HAa TAXHOTO MPOH3BOACTBO, KOHTO
OK3BAT CBUICCTBEHO BIANAHIE BHPXY MPOH3BOINTEIHOCTTA H HAACKJHOCTTA HA MOHTAOKHITE
ABTOMATH3HPAHN KOMIIEKCH,

b3. Cv3oasane na nosu Kiacuurayui, Memoou, KOHCMPYKKHUU, MEXHOA0UN

3. PazpaboTeHn ca METOAHYECKH MOTOKEHH 3a pa3paboTBaHe HA TeXHIYECKO 3a1aHiHe
11 3@ MPOEKTHPAHE HAa  MOHTAKHH  aBTOMATH3HPAHH  KOMIIEKCH.  TOJMOMAraiii
CTPYKTYPHPAHOTO MIaHIPaHe 1 peani3ipaHe Ha HHKEHePHITe TeiTHOCTH Mpi pa3paboTBAHETO
Hd TAaKHBA CHCTEMH.
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4. Onpenenena e CTPYKTypaTa Ha B3aHMOJIEHCTBHE MKy OCHOBHUTE YYACTHHLH B
npoueca Ha paspaboTBaHe HA MOHTAKHH ABTOMATH3HPAHH KOMIUIEKCH, KaTo ca aeuuipanu
TeXHHTE (YHKUHH H OTTOBOPHOCTH B MPOLECa Ha NPOEKTHPAHE M pealu3alus Ha TaKHBa
CHCTEMH.

[TocouennTe HayHHO-NIPHIOKHH M MPUIOKHH TIPHHOCH Ca JOCTATBYHH MO 00eM H
3HAYAMOCT M OTrOBapAT Ha H3HCKBAHMATA 3a [MCEPTALUHOHEH TPYA 3a NpuIOOHBaHe Ha
o0pa3soBaTe/IHaTa M Hay4Ha CTENEH ,,JOKTOp".

7. Ouenka 3a CTeNeHTa HA JHYHOTO YYaCTHE HA ANCEPTAHTA B IPHHOCHTE

[TosHaBam noKTOpaHTa mnpea BCHUKO upe3 Herosara HayyHa MpoAyKUHsS U
NPEACTABAHCTO HA PE3YATATH OT M3CNCABAHHATA MY Ha Hay4HH (OPYMH, CBBP3aHH C
TeMaTHKaTa Ha AncepTaunoHHns Tpya. OT Apyra cTpaHa, no3Hasam 100pe HayuHaTa WKoa Ha
npo¢. a1 UBo Manakos, KOATO MMa yTBLPACHN TPAANLIMK B MOATOTOBKATA Ha H3C/IE10BATEH
B 00J1aCTTa HAa ABTOMATH3ALMATA HA TPOH3BOACTBOTO. TOBa MM 1aBa OCHOBAHME A CUHTAM. e
NPEIACTABCHUTE B JMCEPTALHOHHHS TPy Pe3yJTaTH Ca MOJYYEHH ¢ aKTHBHO M CBLIECTBEHO
JIHYHO YYacTHE HAa JOKTOPaHTa.

8. Ilpeuenka Ha nySIHMKALUHITE 110 AMCEPTALHOHHIS TPy

B noakpena Ha pesynTatMTe OT AMCEPTALMOHHOTO M3C/IeABAHE M KATO H3pa3 Ha
MmyOJIHYHOCT Ha pa3pabOTEHHTEe MeH, JOKTOPAHTbT Mar. MHkK. Bbiko Murtes npenacrass 4
myOJIMKAUMH, CBBP3aHH C TeMAaTHKaTa Ha JMCEPTALHOHHMS TPpyd, OT KOHTO [BE ca
camoctostentn. Eava ot nybnukauunte e nyGamkyBaHa B M3laHue, HHACKCHPAHO B
MEKyHapoaHata 0asza JaHHM Scopus, @ OCTAHAIMTE Ca MNPEACTABEHH Ha MEKIYHapOaHa
Hay4yHO-TexHHYecka koHdepenuns AL Tlpeacrasenute nyOoiaukaumm ca  TEMaTHUHO
CBBP3aHH C MpodnemMaTHKaTa Ha JMCEPTALMOHHMA TPYH M OTPa3ABaT OCHOBHH eTanu M
PE3YATATH OT NPOBEACHOTO H3cneaBaHe. Te ca KOPeKTHO 0()OPMEHH H NPEACTABAT CbILECTBEHH
aCnekTH OT pa3paboTeHMs [0AXOA 3@ MPOEKTHPAHE HA MOHTAKHH ABTOMATH3HPAHH
KomruiekcH. Ha Tasn ocHoBa Moke Z1a Ce npHeMe, ue pe3ynTaTHTe OT JMCEPTALHOHHHS TPY/ ca
MOJYHHIIH HeoOXoAuMaTa MyOIHYHOCT B Hay4yHaTa 0OUIHOCT.

9. H3noa3Bane Ha pe3yJaTaTHTe OT AHCEPTAUHOHHHS TPYI B HAy4yHaTa M COLHAJIHATA
NpPaKTHKA

Pesynratnte oT aMcepTaUMOHHMS TPYX MMAT SCHO M3pa3’eH NMPHIOKEH XapakTep
MOraT 1a HAMEpAT IIMPOKO MPHJIOKECHHE B MHKEHEPHATA MPAKTHKA MPH MPOEKTHPAHETO H
H3TPAKIAHCTO HA MOHTHKHH aBTOMATH3MPAHH KOMIUIGKCH. Pa3paGoTeHMsT noaxoa H
MPETOKCHUTE MCTOAMYECKH pellieHns Morat aa ObIaT M3MOI3BaHH KaTo OCHOBA [pH
NPOCKTHPAHETO  Ha  ABTOMATH3HPAHH  MOHTAKHH  CHCTEMH B [pCANPHATHA  OT
MAIIHHOCTPOHUTEIHATA H CPOJIHH HHAYCTPHH.

[pakTiueckata npunokHUMoCT Ha paspaGoTeHHTe pellleHMss € MOTBbpASHA upe3
PeaM3NpaHe M BHEAPABAHE HA ABTOMATH3HPAHH MOHTAKHH KOMIUIEKCH M MEXaTPOHHH
CHCTEMH 3a pellaBaHe Ha KOHKPeTHH TNpPOH3BOJACTBEHH 3agaun. ToBa TNOKa3Ba, ue
Pa3paboTeHNTe METOAMYECKH TOJOKEHHS H HHKEHEPHH PellleH s HMAT PeanHa CTOMHOCT 3a
NpaKTHKaTa M MOTAT Aa JOTpHHeCcaT 3a MoBHIIABaHe HA e()eKTHBHOCTTA M HAAEKIHOCTTA Ha
ABTOMATH3HPAHHTE MOHTAKIH MPOLIECH.
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OcCBeH B MHKEHEpHATA MPAKTHKA, PE3yATaTHTE OT AHCEPTALMOHHHS TPYA MOraTt 1a
ObIAT HM3MOA3BAHI I B HAYYHO-H3CHeI0BaTeNncKaTa 11 ydyeOHaTa AeiiHOCT B 001acTTa Ha
ABTOMATH3AUMATA  HA  MPOM3BOJACTBOTO. MpPH  MOATOTOBKATA HA  CHEUHATHCTH W TpH
pazpaboTBaHeTo Ha HOBH ABTOMATH3HPAHH MPOH3BOACTBEHI CHCTEM,

10. Ouenka Ha CLOTBETCTBHETO Ha aBTopedepaTa ¢ HIMCKBAHUSTA 32 H3TOTBSAHETO MY

ApTopedeparhT ¢ B 00eM 0T 32 CTPAHHLM, KOPEKTHO OTPa3siBa ChIBP/KAHHETO Ha
JHCEPTALHOHHIS TPYIL H NPCCTaBA B CHHTE3HPAH BIL HAll-BAKHITE TCOPETHYHIT H TTPIJIOAHH
MOCTAHOBKI, MOJYYEHHTE PE3YATATH I OCHOBHITE H3BOIH OT MPOBCACHOTO H3CIEBAHE.

I1. Muenust, npenopbLkH H 0€TeRKH

Hamam cbuiectsenn 3abenekki, ¢ KOHTO Ja OCHOPBAM MOCTHIHATHTE PE3yJATaTH N
MPHIHOCHI MOMEHTH B JHCEPTALMOHHIA TPy Ha mar. HHk. Bhako Mures. Ilpeacrasennte
paspadoTKH Ca NIOTHYECKH NOCIe0BaTENHN, 100pe apryMeHTHPAaH! M HMaT SACHO H3paseHa
MPAKTHYECKA HACOUEHOCT.

Karo npenopbka 3a Obaemin pazpaloTki MOKe Ja €€ T0COMH Pa3lIMPSBAHETO HA
H3CACABAHNATA B 00/1ACTTA HA ABTOMATH3ALNATA HA IMCKPETHOTO MPOH3BOJCTBO 4pe3 Mo-
JCTAllZIHO - M3CAeABANe  HA  B3aHMOBPB3KATA MEKIY KOHCTPYKTHBHHTE pELICHHS [pH
MPOEKTHPAHETO HA MOHTaKHH aBTOMATH3HPAHH KOMIUIEKCH H OCHOBHHTE MOKazaTelnH 3a
CPCKTHBHOCT. TOYHOCT, HAACKIHOCT H MPOH3BOINTEIHOCT Ha T€3H CHCTEMH.

[Tonesno On Om0 cblO Taka B ObAelln H3CASABAHMA 14 ce BKIIOUAT MO-AeTAiIHH
CPABHUTCIIHI QHATH3I MCKAY pa3spaboTeHHA MOAX0A H APYTH CBILCCTBYBALH HHKEHEPHH
pelieHis B 00acTTa Ha aBTOMAaTH3HPAHITE MOHTaKHH cHeTeMit. [ToaoOHI m3caeaBanis Gixa
MO/ A4 JOOPHHECAT HE CaMO 3a MO-ACHOTO OMpeleisHe Ha HCroBHTE NPeaHMCTBA i
OFPAHHYCHIA, HO W 33 (JOPMYNHPAHETO HA HOBHM KOHUEMUHH 33 VCLBLPUIEHCTBAHE N MO-
HUTATBLIHO PA3BHTHE HA MPETOKEHHS NOAXOI.

12. 3arouene

[To moe MHeHHE aHCepTauUMATa NPEICTABIISIBA HAMBIHO 3aBLpLIEH HayueH Tpyil ¢
MOJYEPTAHO TMPAKTHYECKO npHiokenne. MarepnanstT e 100pe CTPYKTYpHpaH, SCHO 0
Mperiae/iHo H3I0KeH.

B sakmouenne mora Ja oTOeneka, ue AHCEPTAUHOHHHAT TPy HAMBIHO OTroBaps Ha
H3HCKBAHMATA HA 3aKOHA 32 pasBHTHE HA AKaJAeMH4HMA cbeTa B PenyGauka Bnarapus w
[lpaBnanmka 3a HeroBoTo npumaraHe. BB Bpb3ka ¢ TOPEH3NOKCHOTO MpetaraM Ha
mounTacMoto HayyHo skypH Ja npHchAM Ha Mar. HHK. Bwbako 3anpsuo Mutes
oOpasosareanarta u HaydHa crened "JdoxTtop" B npodecHonaano uanpaeienue 5.1
Mawmnno  MH/ReHepeTBo™ M HAYYHA  CHEHMATHOCT L ABTOMATH3ALHS 1A
NPOH3BOJACTBOTO™.

12.03.2026 . Peuenzenr;

npod. a4 nuz. Jlimvtsp dinues/
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1. Presented materials

The PhD candidate Valko Zapryanov Mitev, MSc Eng., is enrolled in a part-time
doctoral programme at the Department of Automation of Discrete Production, Faculty of
Mechanical Engineering, Technical University of Sofia. For the preparation of the present
review, all documents required for the defence were made available, including the dissertation
manuscript, the dissertation abstract, four publications related to the dissertation, a curriculum
vitae, a copy of the Master's degree diploma, and other supporting documents.

2. Relevance of the problem developed in the dissertation work

Automation of assembly processes is one of the key areas in the development of modern
industrial production. In the context of increasing requirements for productivity, quality and
economic efficiency of production systems, the means and methods for automating assembly
operations in discrete manufacturing are becoming increasingly important.

Assembly operations occupy a significant share of the production process and often
represent one of the most labour-intensive and difficult-to-automate stages. A specific feature
of automated assembly is that its reliable implementation is possible primarily under conditions
of complete interchangeability of parts and stability of their geometric and technological
characteristics. Therefore, the development of effective approaches for the design of automated
assembly systems represents an important scientific and applied problem with a direct impact
on the technological level and competitiveness of industrial enterprises.

The design of automated assembly systems is a complex engineering and creative
process that combines knowledge from various fields of engineering practice, including
mechanical design, automation, control, technological process planning, and the economic
evaluation of technical solutions. The existence of numerous possible technical solutions, the
variety of automation equipment that may be used, and the need to take into account the specific
characteristics of the assembled products require the application of systematic and
methodologically grounded approaches in the development of such systems.

In this context, the development of methodological approaches and tools to support the
design process of automated assembly systems represents a relevant task from both scientific
and practical perspectives. Therefore, the topic of the dissertation can be assessed as timely and
significant for the development of automation in manufacturing processes.



3. Degree of Awareness of the State of the Problem and Creative Interpretation of the
Literature

The dissertation presents a comprehensive analysis of scientific and applied research
related to the automation of assembly processes and the design of automated assembly systems.
An overview is provided of the main methods for assessing the suitability of products and parts
tor automatic assembly, as well as of approaches to the design of technical systems used in the
ficld of discrete manufacturing automation.

The literature review examines both classical methodologies for the design of technical
systems and specialized approaches related to the analysis of assembly suitability of products
and the selection of technical means for the automation of assembly operations. Various
technical solutions and equipment used in the development of automated assembly systems are
also analysed.

The presented review demonstrates that the PhD candidate has a good understanding of
the current state of the problem in the considered field. The literature has not been used merely
in a descriptive manner but has been subjected to analysis, on the basis of which the main
unresolved issues have been identified and the need for developing an approach to the design
of automated assembly systems has been justified.

[t should also be noted that the conducted analysis 1s based not only on literature sources
but also on the substantial practical experience of the PhD candidate in the field of designing
and implementing automated assembly systems. His professional activity as a design engineer
and manager of an engineering company specializing in the development of automated
equipment provides a solid basis for an in-depth evaluation ot existing methods and for the
tormulation of practically oriented solutions.

Overall, it can be stated that the dissertation 1s based on a sufticiently broad and relevant
scientific foundation. complemented by practical engineering observations, which contributes
to a more comprehensive interpretation of the problem under consideration.

4. Correspondence of the chosen research methodology with the set goal and tasks of the
dissertation work

The objective and tasks of the research are clearly formulated in the dissertation and are
aimed at developing an approach to the design of automated assembly systems. To achieve this
objective, the author employs a set of methods that include an analysis of existing scientific
studies and engineering practices in the field of assembly process automation, an examination
of the design characteristics of products and their suitability for automated assembly. as well as
a systematization of the principles and technical means used in the development of automated
assembly systems.

The research methodology is based on a nocieoBarensHoe progression through several
stages, including the analysis of existing solutions, the formulation of requirements for the
systems under design. and the development of an approach for selecting and structuring the
main elements of automated assembly systems. In this process. methods of engineering design.
analysis and generalization of existing technical solutions have been applied. together with
elements of the systems approach in the development of technical systems.



The selected research methodology can be assessed as appropriate and consistent with the stated
objective and tasks of the dissertation. Through its application, the author develops the proposed
approach for the design of automated assembly systems, which constitutes the main
contribution and core content of the dissertation.

5. Brief analytical characteristics of the nature and assessment of the reliability of the
material on which the contributions of the dissertation work are built

The dissertation is devoted to the development of an approach for the design of
automated assembly systems intended for performing assembly operations in the conditions of
discrete manufacturing. The research is aimed at systematizing the principles, methods and
technical means used in the design of automated assembly systems, as well as at developing a
methodological approach to support engineering activities in the development of such systems.

The study includes an analysis of existing methods and means for the automation of
assembly processes, an examination of the design characteristics of products and their
suitability for automated assembly, as well as the main factors influencing the structure and
functional organization of automated assembly systems. On this basis, the author proposes a
generalized approach to the design of such systems, which integrates elements of existing
engineering methodologies and practical solutions used in the field of manufacturing
automation.

A distinctive feature of the dissertation is that the proposed approach is based not only
on an analysis of scientific and technical literature but also on the author’s considerable
practical experience in the design and implementation of automated assembly systems. This
gives the research a strong engineering orientation and creates favorable conditions for the
practical applicability of the proposed solutions.

The reliability of the obtained results is based on the application of established principles
and methods from the fields of manufacturing automation and engineering design, as well as
on the analysis of real technical solutions and practices in the development of automated
assembly systems. An important factor supporting the validity of the conclusions is also the
author’s substantial practical experience in the design and implementation of automated
assembly systems, including the successful industrial implementation of a number of
engineering solutions developed under his leadership. The presented developments are logically
consistent and well substantiated, and the conclusions and generalizations follow from the
conducted analysis and from the author’s practical engineering experience.

On this basis, it may be concluded that the material used and the applied methods
provide a sufficiently reliable foundation for the formulation of the scientific and applied results
and contributions of the dissertation.

6. Scientific-applied and applied contributions of the dissertation work

The contributions identified by the author in the dissertation are correctly formulated
and reflect the main results of the conducted research. For clearer systematization and in
accordance with generally accepted methodological categories for the classification of
scientific results, T consider it appropriate to formulate and group the contributions of the
dissertation as follows.



A. Scientific and applied contributions

AL Development of new classifications, methods, structures, and technologies

1. A methodologically justified svstemic approach for the design of automated assembly
systems has been developed. The approach is presented as a structured sequence of interrelated
stages  integrating  methodologies,  classifications,  procedures, and  engineering
recommendations for the development of such systems. For each stage, the main tasks are
defined and an appropriate set of tools for their implementation is proposed.

2. A methodology has been developed to support the selection of technical means
intended for implementing the functions of automated assembly systems. based on predefined
principles and criteria for choosing appropriate technical solutions.

3. The main types of technical means used in the development of automated assembly
systems have been systematized and classified. thereby providing a structured basis for their
design.

B. Applied contributions

BI. Obtaining confirmatory facts:

I. The practical applicability of the proposed approach has been confirmed through the
implementation and industrial application of automated assembly systems and mechatronic
systems for solving real industrial problems.

B2. Demonstration of significant new aspects of existing scientific fields, problems,
theories, or hypotheses through new methods or means

2. An analysis has been carried out of the design and technological characteristics of the
assembled parts, determined by their manufacturing technology. which have a significant
influence on the productivity and reliability of automated assembly systems.

B3. Creation of new classifications, methods, constructions, technologies

3. Methodological guidelines have been developed for the preparation of technical
specifications and for the design of automated assembly systems, supporting the structured
planning and implementation of engineering activities in the development of such systems.

4. The structure of interaction between the main participants involved in the
development of automated assembly systems has been defined. and their functions and
responsibilities in the process of design and implementation of such systems have been
specified.

The identified scientific and applied contributions are sufficient in scope and
significance and meet the requirements for a doctoral dissertation for the award of the
educational and scientific degree “Doctor™.

7. Assessment of the degree of personal participation of the doctoral student in the
contributions

I am familiar with the doctoral candidate primarily through his scientific publications
and the presentation of the results of his research at scientific forums related to the subject of
the dissertation. At the same time, [ am well acquainted with the scientific school of Prof. Ivo
Malakov. DSc. which has established traditions in training researchers in the field of
manufacturing automation. This gives me grounds to consider that the results presented in the
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dissertation have been obtained with the active and substantial personal participation of the
doctoral candidate.
8. Evaluation of the publications on the dissertation

In support of the results of the dissertation research and as evidence of the public
dissemination of the developed ideas, the doctoral candidate, MSc Eng. Valko Mitev, presents
four publications related to the subject of the dissertation, two of which are single-authored.
One of the publications has been published in a Journal indexed in the international database
Scopus, while the others have been presented at the International Scientific and Technical
Conference *Automation of Discrete Production” (ADP).

The presented publications are thematically related to the subject of the dissertation and
reflect the main stages and results of the conducted research. They are properly prepared and
present significant aspects of the developed approach for the design of automated assembly
systems. On this basis, it can be concluded that the results of the dissertation have received the
necessary dissemination within the scientific community.

9. Use of the results of the dissertation in scientific and social practice

The results of the dissertation have a clearly expressed applied character and may find
wide application in engineering practice in the design and development of automated assembly
systems. The developed approach and the proposed methodological solutions can be used as a
basis for the design of automated assembly systems in enterprises of the mechanical engineering
industry and related industrial sectors.

The practical applicability of the developed solutions has been confirmed through the
implementation and industrial deployment of automated assembly systems and mechatronic
systems for solving specific production tasks. This demonstrates that the proposed
methodological principles and engineering solutions have real practical value and can
contribute to improving the efficiency and reliability of automated assembly processes.

In addition to their application in engineering practice, the results of the dissertation
may also be used in research and educational activities in the field of manufacturing automation,
including the training of specialists and the development of new automated production systems.
10. Assessment of the compliance of the abstract with the requirements for its preparation

The dissertation abstract comprises 32 pages and accurately reflects the content of the
dissertation, presenting in a concise form the main theoretical and applied aspects, the obtained
results, and the principal conclusions of the research.

11. Opinions, recommendations and notes

I have no substantial remarks that would challenge the achieved results and
contributions of the dissertation of MSc Eng. Valko Mitev. The presented developments are
logically consistent, well substantiated, and demonstrate a clearly expressed practical
orientation.

As a recommendation for future work, the research could be further expanded in the
ficld of automation of discrete manufacturing through a more detailed investigation of the
relationship between the design solutions used in the development of automated assembly
systems and the main performance indicators of these systems, such as efficiency, accuracy.
reliability, and productivity.
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It would also be beneficial for future studies to include more detailed comparative
analyses between the proposed approach and other existing engineering solutions in the field
of automated assembly systems. Such investigations could contribute not only to a clearer
identification of its advantages and limitations but also to the formulation of new concepts for
the improvement and further development of the proposed approach.

12. Conclusion

In my opinion. the dissertation represents a fully completed scientitic work with a
clearly expressed practical orientation. The material is well structured and presented in a clear
and coherent manner.

In conclusion, it may be stated that the dissertation fully complies with the requirements
of the Law on the Development of the Academic Staft in the Republic of Bulgaria and the
Regulations for its implementation. In view of the above, I propose that the esteemed Scientific
Jury award MSc Eng. Valko Zapryanov Mitev the educational and scientific degree Doctor in
the professional field 5.1 Mechanical Engineering and the scientific specialty Automation of
Production.

12.03.2026 Reviewer:
Prof. Dimitar Dichev, DSc



