FOTOZAINAAEH YHUBEPCUTET
‘HEOPUNT PUNCKWN:
BAATOEBIPAA

P E II EH 3 U 4

ot ipod. a-p urwxk. CHexxnHa AHrenoBa AHIOHOBA,

YJIeH Ha HAYYHOTO XKYPH IO MPOIEaypa 3a 3allUTa HA IUCEPTALIMOHHUS TPY/L
3a mpuI00MBaHe Ha oOpa3oBaTeIHa U Hay4YHa CTEIeH ,,JJOKTop® mo TI0KTopcKa
nporpama ,,MaiiMHu ¥ IPOIECH B JIeKaTa MPOMHUIILICHOCT®,

ITH 5.1 MamuHHO UHXEHEPCTBO
OT 00JIacT Ha BUCIIETO 0Opa3oBaHue 5. TeXHUUYECKH HAYKU
Ha tema: U3CJIEJIBAHE HA OCHOBHU TEXHOJIOT'MYHU ITAPAMETPU
HA PABOTHATA CPEJIA 3A IIOBUILIABAHE EOEKTUBHOCTTA
3A BE3OITACHOCT M EPTOHOMUA
B JIEKATA ITPOMUNIIJIEHOCT,
paspaboren ot Mmar. uHx. Bacun lamsaoB Ho6anos ot FO3Y ,,Heodut Puncku

1. O6mo npeacraBsine HA JOKTOPAHTA
Mar. nmx. Bacun JlamsaoB Ho6aHOB 3aBBpIIBA CPETHOTO CH 0Opa30BaHHUE

B CVY ,Kupun u Meroamit», rp. Cumutin. [Ipez 1990 r. 3zaBppmBa OKC
«Maructep» B XTU — rp. Codusa no cnenuamHocT «XUMUYHA TEXHOJOTUU H
MaTepUAId  3a  MHUKPOEJNEKTPOHUKATA,  EJIEKTPOHHUTE  EIIEMEHTH WU
MOJIyITPOBOJTHUKOBUTE Mpubopm». Pabotn Hag 7 rogunu B MHCnekus no Tpyaa,
rp. baroesrpan. [IpuTtexaBa nuiieH3 3a OAUTOP B 00JaCTTa HA €BPOMICHCKUTE U
mexayHapoaau ctanmapta (ISO) m juneHs mo ,,0€30MacHOCT W XWUTHEHA Ha
tpyna*“ Ne438-1 ot 2008 r. Haxg 4 roguau pabotu karo acucteHt B FO3Y «H.
Punickny», bnaroesrpaa. 3auucien e karo gokropanT B IIH 5.1.MammuHO
WHXEHEPCTBO II0 JOKTOpCcKa mporpama «MamuHu W TpolecH B JIeKara
npomunuieHocT™» B FO3Y «H. Punckuy.

2. AKTYaJHOCT Ha mpodJieMa B INCEPTAMOHHMS TPYA

N3cnenBaneTo Ha OCHOBHY TEXHOJIOTUYHU MapaMeTpy Ha paboTHaTa cpea
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3a TmMoBHUIIaBaHe €QEKTUBHOCTTa 3a OE30MacCHOCT W EproHOMHs B JIeKaTa
MPOMUIIUIEHOCT € BaKHA, 3HAaUMMa M akTyaiHa tema. OTuuraiiku ¢akrta, ye
IIeBHATa WHIYCTPUS € C HAW-IIMPOKO COIMATHO 3HAYCHHWE B IOTO3amajgHa
bearapus, u3cienBaHuATa U aHATU3UTE B IUCEPTAIIMOHHUS TPYA ca HACOUYCHH
KBbM IIEBHOTO MPOHU3BOJICTBO.

B pesynrat Ha HampaBeHHs aHAIN3 B MPEACTABEHUS MU 3a pelleH3UpaHe
TpyA € 000011I€HO BB3NPUETOTO pazOupane oT MexyHapoiHaTa opraHu3anus Ha
tpyna /MOT/, 4e ,,chIIecTBYBaT YCJIOBUS Ha TPYAa, KOUTO ChIABPKAT 3a TOJISIM
Opoii Xxopa HeCIPaBeATUBOCT ... JIMIICHHSI, KOETO TIOpaXk/la TAKOBA HEJAOBOJICTBO,
4ye BCEOOMIMAT MUP M XapMOHHMS €a B OMACHOCT M € HeoOXoauMo Obp30 n1a ce
noJo0pAT Te3U YCIOBUA“. B TO3M CMUCHI, U3CIEABAHETO HA TEXHOJIOTMYHUTE
napameTpu Ha paboTHaTa cpejia 3a MoBHIIaBaHe €(heKTUBHOCTTA 3a O€30MacHOCT
¥ €proOHOMUS B JIeKaTa MPOMHUIIUIEHOCT U TO-CIIEIIUATHO B IIIEBHATA UHAYCTPUS €
0COOEHO aKTyaJleH BBIIPOC.

Ot npyra cTpaHa, HEIPEKHCHATOTO PA3BUTHE HA MHAYCTPUATHUTE MPOIECH
€ CBBP3aHO C IEPMAHEHTHOTO pa3pabOoTBaHE U BHEIPSIBAHE HA BCE MOBEYE HOBU
U pa3jIu4HU TeXHOJIOTMH. ToBa Hallara pa3mIMpsIBAHETO U 33]IbI00YaBAHETO Ha
MPOBEKIAAHUTE M3CIEABAHMS M aHAJIN3U 332 YCTAaHOBSBAaHE HA BAXHH B HAYYHO-
IPWJIOKHO  OTHOIICHWE TMPUYUHHO-CICICTBEHH BPB3KHU, CBBP3aHH C
1enechbo0pa3zHust U300p Ha TEXHOJOTMYHM MapaMeTpu Ha paboTHaTa cpela C 1el
MOBHINIAaBaHE €(PEKTUBHOCTTA 3a OE30MaCHOCT W €pProHOMHsS B IIEBHATa
IPOMUIIJIEHOCT.

[TpunokeHneTo Ha MaTeMaTHYEeCKH METOAM 3a aHAW3 M OIEHKa MpH
periaBaHeT0 Ha KOHKPETHUTE 3aJaydl B MPEACTaBEHUS MU 3a pEIeH3UpaHe
JUCEPTAIIMOHEH TPYJ TOKa3BaT YMEHHS 3a MpUJlaraHe Ha 3a1bJI00YEH Hay4eH
MOJXOJ] MPU TUIAHUPAHE U OCHIIECTBIBAHE HA U3CIICIBAHUATA.

W3non3BaHUsT TEPMUHOJIOTHYCH anapar e npernuseH. JlJokTopanTa nmokassa
3aIBJIOOUEHN 3HAHUS B HaydHaTa O0JacT, KOSTO € MPEAMET Ha HM3CJe/BaHE B

IUCEPTALMOHHUS TPY.



3. Ilo3HaBaHe HA CHCTOSIHHETO HA MPodJIemMa

JIoKTOpaHTa € OCBIIECTBIII 33BJIO0UYEHO MPOYUYBAHE HA CHCTOSHUETO HA
npobiema, kato e ananuzupan 103 auTeparypHu U3TOYHUIIU, OT KOUTO 67 ca Ha
naTuHuna, 29 ca Ha KUpWIMIA, @ 7 ca UHTEPHET aapecu. 3aabiI00YEHOTO
JUTEpaTypHO MPOYYBAHE M aHAIMU3 TOKa3BaT NOOpPOTO MO3HAaBaHE, KAKTO Ha
npo0eMuTe Ha MHIyCTpUagHaTa 0€30MacHOCT, TaKa U Ha TSXHOTO MPUIIOKEHUE
IpU PElIaBaHETO HAa TEXHOJOTHYHM 33a/Ja4yd, CBbP3aHU C TMOBHINABAHETO Ha
edeKTUBHOCTTA Ha YCJIOBUATA Ha TPY/ B LIeBHATa MHAYCTpUs. V3BeeHara 1ein u
MIOCTABEHUTE 33Jla4l B AUCEPTALIMOHHUA TPYI ca (popMylupaHu B pe3ysTar Ha
O00CTOGH W 3aqbJIOOYEH aHATU3 Ha TMOCTUTHATOTO B Ta3W HAyYHO-TIPUJIOKHA
o0xact 10 MOMeHTa. B KOHTEKCTa Ha TOPEen3I0KEHOTO, CUUTAM, Y€ MIOCTaBEHaTa
€)1 U U3BEICHUTE OT Hes 3a/lauM B JAUCEPTALIMOHHUS TPYA ca 3a1bJI00YEHO U
MpEenru3HO O00OCHOBAHH.

4, MeToanka Ha H3CJIeIBAHETO

CumnTam, 4e METOANTE HA CPABHUTEITHUS aHAIHN3, METOJUTE 3a OLICHSBAHE
Ha pucka /rpaagupane Texectra (T) Ha pucka, rpagupane Ha Bpenata (B) ot
pucka, rpaaupane Ha excrio3uius (E) Ha pucka 1 OTHOCUTENIHO CTEIEHyBaHE Ha
pHUCKa/, METOJIUTE 3a TUIAHWpaHE Ha W3CIIEI0BATEICKUS €KCIIEPUMEHT, KaKTO U
METOJUTE Ha MaTeMaThuyecKaTa CTaTUCTHUKA 32 aHaJIM3 U OIIEHKAa Ha MOJyYEHUTE
EKCIIEPUMEHTAIHN pe3yNTaTH, W3MOJ3BaHU B JTUCEPTAIMOHHUA TpPYyA, ca
MPAaBIJIHO M30paHU M HAIIBJIHO CHOTBETCTBAT HA M3MCKBAHUITA, KOUTO HaiaraT
KOHKPETHUTE YCJIOBHS 3a pelIaBaHE HA MOCTABEHUTE LU U 3aJaUH.

Oco0OeHo n100po BHEYAT/IEHWE NpPaBU TOBA, Y€ PEIIABAHETO Ha peaula
npoOJIEMHU 3aJ]a4ui € IOCTaBEHO Ha Hay4YHa OCHOBA Ype3 YMEJIOTO MpuiaraHe Ha
MaTEeMaTHUKO-CTaTUCTUYECKH METOJM 3a U3CIIEJIBAaHE M aHallu3, KaTo METoJa Ha
OTCeHBaIs EKCTICPUMEHT 3a pamkKupaHe Ha (QakTOpUTe, KOUTO B Hali-3HAUYMMa
CTENEeH BIUSAT BBbPXY €(PEKTHBHOCTTA 3a OE30MACHOCT M 3[paBe B IIEBHATa
WUHIYCTPUS, METOUTE Ha ABY(PAKTOPHUS AUCIICPCHOHEH aHAIU3 U JIp.

5. OnmeHka Ha JOCTOBEPHOCTTa Ha MaTepuajaa, BbPXY KOWTO ce

OCHOBABAT IIPUHOCUTE



JloxTopanTta hopMyaupa NPUHOCUTE HA TUCEPTAIMOHHUS TPY/I B PE3YNTAT
Ha MPOBEJICHU aHAJIM3U U 00OOIICHHS, B Pe3Yy/TAT Ha IITAHUPAHE U MPOBEKIAHE
Ha peajlHu €KCIIEPUMEHTH TIpU pa3lIMyHU MapaMeTpu Ha paboTHATa cpena, B
pe3yiTaT Ha MPUJIOKEHHE HAa MAaTeMAaTHMYeCKH METOJM 3a aHallu3 M OllEHKa Ha
MOJIyYEHUTE EKCIEPUMEHTAIIHA pe3yiaTaTtd. ToBa OT CBOsS CTpaHa JOKa3Ba
JIOCTOBEPHOCTTA Ha MaTepuasa, Bb3 OCHOBA Ha KOWTO, ca U3BEJICHU TPUHOCHUTE.

Hanpuwmep, B I'nasa I11.3. moapo6HO ca onrcanu KOHKPETHUTE U3MOI3BAaHH
M3MEpBATEHU YPEIU 32 OTYMTAHE HA CTOMHOCTUTE Ha (PaKTOpUTE Ha paboTHATA
cpena. B I'masa VII ,M3cnenBane BIMAHMETO HA TeMIlepaTypaTa Ha Bb3ayXa H
(U3HOTOTMYHUS PEKUM Ha paboTa BbpXYy €(PEKTHBHOCTTA Ha TpyJa B II€BHATa
uHayctpus“ u B mimaBa VIl | M3cnenBane BIMSHHUETO Ha OCBETEHOCTTA H
(U3MONIOTUYHUS PpEeXUM Ha TPyHd M I[OYMBKA BBPXY €(EKTHUBHOCTTA Ha
0e30macHOCTTa™ TMpHU MPOBEXKIAHE HA EKCIEPUMEHTAIHHUTE H3CIEABaHUS, 3a
BCEKM €IMH OT IUIAHUPAHUTE EKCIEPUMaHTU MOJAPOOHO ca NpeICTaBEHU
YCIIOBHSTA 3a TAXHOTO NIPOBEXKJAHE, IUIAHWPAHETO HA BCEKH €IUH OT TiX,
OHArJIEACHU Ca EKCIIEPUMEHTAJIHUTE pEe3yiTaTH, Bb3 OCHOBAa Ha KOETO ca
HalpaBeHU aHAJIM3HUTE U ca 0000IeHU H3BOAUTE. BCHMUKO TOBa MOTBBpXkAaBa
JIOCTOBEPHOCTTAa Ha TMPOBEACHUTE W3CIECABAHMUS W AHAIM3M W HA TMOJYYECHHUTE
pe3ynTaru.

3a ycTaHOBSIBaHE 3HAUMMOCTTA HA BIMSHUETO Ha (DaKTOPUTE ,,TeMIIepaTypa
Ha Bb3yXa“, ,,0CBETEHOCT" U ,,()U3MOJIOTUYEH PEKUM Ha TPY/ U IOUYUBKA'* BBPXY
U3BEJICHU KpUTEpHH 3a €()EKTUBHOCT Ha OE30MaCHOCTTA Ha TpyJa € IMPUJIOKEH
IBY(aKTOPEH JUCIIEPCUOHEH aHanu3. JlokazaHu ca XMIOTE3UTE 32 3HAYMMOCTTa
Ha BJIMSHUETO Ha ropen30poeHuTe (PakToOpu BbPXY 3APABOCIOBHOTO ChCTOSHHUE
Ha paboTenuTe npy M30paHOTO HUBO HA 3HAYUMOCT.

B Ta3u Bpb3ka, Moxke na ce 0000IM, 4ye B JUCEPTALMOHHUS TPy ca
MIOJIyYEHU JOCTOBEPHU PE3YJITaTH, BbPXY KOUTO CE OCHOBABAaT M HAIPaBEHUTE
U3BOJIU U (POPMYITUPAHUTE IPUHOCH.

6. IlpuHOCH Ha TUCEPTALUMOHHMS TPYA

I[OKTOpaHT’BT € OCBIOCCTBUJI CJHO KOMINICKCHO HAYYHO H3CJICABAHC Ha
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OCHOBHU TE€XHOJIOTMUHU [TapaMeTpu Ha pabOTHATa cpesa C OIJIe]] [TOBUIIIABAHE Ha
e(eKTUBHOCTTA 3a 0€30IaCHOCT ¥ €prOHOMHUS B JIeKaTa MPOMUIILICHOCT.

Karo usno, npuemam GopmMyaupaHuTe OT HETO MPUHOCU U CUUTAM, Y€ T€ ca
BaXKHU 3a TEOPUATA U IPAKTUKATA.

HayuyHo-npuio>xHUTE MPUHOCH MOTaT Ja ce 00eIMHAT Hal-00II0 B CJICIHUTE
Ipynu:
»  Jlokaseane ¢ HO8U cpeOcmea HA CHWECMBEHU HO8U CMPAHU HA

cvuecmeysawu Hay4Hu npooIemMu U meopuu.:

v/ JIopa3BHTa € TEOPHATA 3a HAJMYNC HA 3aBHCHMOCTH MEXIy OCHOBHH
napaMeTpu Ha paboTHaTa cpeia U KpuTepud 3a e(PeKTHBHOCTTA Ha
0e30MmacHOCTTa M €proHOMHUsATa B JIeKaTa MPOMMILIEHOCT, KaTo €
U3CIEBAaHO  BIUSHUETO Ha TeMIlepaTypara Ha Bb3AyXa H
GU3MONOTUYHUAT PEKUM Ha TPyd M TIOYUBKA BBPXY OOIIOTO
3IpaBOCJIOBHO CBCTOSIHME€ HAa PAOOTHUIUTE, KaKTO M BIMSHHUETO Ha
OCBETEHOCTTA M pPEeKMMa Ha paboTa BHPXY 3pUTEIHOTO HAMPEKECHNUE HA
pabOTHUIINTE;

v/ MOTBBPJICHH Ca peaula XHUrmoresdw (4pe3 MNPHIOKEHHETO Ha
MaTeMaTU4YeCKA METOMU - JBY(HAKTOPEH JUCIEPCUOHEH aHallu3),
OCHOBHUTE OT KOUTO ca, Ye:

- BUABT Ha (PU3MOJIOTUYHMS PEXKUM Ha paboTa BIMSE ChIIECTBEHO
BBPXY PE3YJITAaTUTE 32 3PUTEIHOTO HAMPEKECHHE Ha CIYKUTEIUTE U 3a
OOIIOTO 3APAaBOCIOBHO CBHCTOSIHME HAa PAOOTHUIUTE OT KOHKPETHH
TEXHOJOTHYHU YYacThIM Ha (UPMHU OT IIE€BHATA WHIYCTPHUS TMpH
1n30paHO HUBO HA 3HAYUMOCT;

- TpoMsHAaTa Ha MapaMeTbpa «TemIepaTrypa Ha Bb3AyXa» B
CbOTBETHUT uHTepBanu (momyctumu oT BJIC), kakTto mpe3 Torums
nepuoj Ha TroJWMHATa, Taka M Npe3 CTyACHUS NEepUuoj, HE BIHseC
ChILIECTBEHO BbPXY BJIOIIABAHETO HA OOIIOTO 3PABOCIOBHO ChbCTOSIHUE
Ha paOOTHUIMTE OT 30HATa 3a BJIArOTOIUIMHHA 0OpaboTKa B IIEBHA

dbupma pu U30paHOTO HUBO HA 3HAYUMOCT;



- TpoMsgHATa Ha OcCBeTeHocTTa B wuHTepBasa 200+350, Lx
(monmyctumu ot BJIC) He BiMsie CBIIECTBEHO BBPXY 3PUTEIHOTO
HaIpeXeHHe NMpy M30paHOTO HUBO HA 3HAYMMOCT,

v 4pe3 MPUIOKEHUETO HAa METOJWTE HAa OTCEUBAINUS EKCIIEPUMEHT ca
MOTBBPACHU XUTIOTE3UTE 34!

- HaW-3HAYUMOTO COLMAIIHO 3HAYCHHE Ha IIEBHATa UHAYCTPHUSA OT
OTpaCJIMUTE HA JIEKaTa MPOMUIIIEHOCT B roro3anajHa bbarapus;

- Haii-3HAYMMOTO BJIMSIHUE Ha MapaMeTpuTe Ha paboTHaTa cpena
,»PEKHUM Ha TPy U TIOUMBKA*, OCBETJIICHHE /OCBETEHOCT/ M TEMIIEpaTypa
Ha paboTHaTa cpeaa BbpXy 0€30MacHOCTTa U €proHOMHMSTA B IlI€BHATA
MPOMUILIEHOCT;

»  Ilonyyasane Ha HOBU OAHHU!

v/ [MOJyYeHW Ca HOBM JaHHH 3a MPOMsHATa Ha OOMIOTO 3APABOCIOBHO
CbCTOSIHME Ha paOOTHUIIMTE OT 30HATa 3a BJIArOTOIIMHHA 00paboTka Ha
KOH(EKIIMOHEH YYacThK B IlIeBHA ()UpMa Mpe3 TOIUIUS U MPe3 CTYICHUS
NepuoJl Ha TOANHATA MPU MPOMIHA Ha (DU3UOJIOTUYHUS PEXUM HA TPYI U
MOYMBKA U TEMIIEpaTypaTa Ha Bb3/1yXa (B OMPEEICHH TPAHUIIHU, JJOITYCTUMU
ot BJIC);

v/ [OJIyYeHM ca HOBHM JIaHHH 3a BIIOIIABAaHE Ha 3PEHUETO Ha pabOTENINTE B
IIeBHATA MHAYCTPUS IpPU NPOMSHA Ha OCBETEHOCTTa (B OIpEAeNIeHU
rpanuiy, nonyctumu ot b/1C) u pexxuma Ha padora. .

B pe3ynrar Ha NpOBENECHUTE M3CICABAHUS W AHAIM3U € THOCTUTHAT M
3HAYMM TPWIOKEH MPUHOC, CBBP3aH C pa3paboTBaHe Ha Kiacudukartop 3a
0€30IMacHOCT U 3[IpaBe B ILIEBHO MPEANPUSATHE.

7. OleHKa HA CTeNEeHTAa HA y4YacTHe HA JOKTOPAHTa B pa3padoTKaTa Ha

AUCEPTALMSATA U IPUHOCUTE

Mar. nnx. Bacun JlamsaoB Yo0aHOB € MpeACTaBUI YETUPH MyOIHKAIUN
o JUCEpTallMOHHUA TpyAd. [IBe oT myOiukauuuTe AOKTOPAHTHT € pa3zpadboTuil
CaMOCTOSITEITHO, & B IPYTUTE JIBE € ChbABTOP C HAYUHUS CH pbKOBoAUTEN. EnHa oT

CTAaTUUTC € IIPUCTA 3a IICYaT B U3AaHHNC, BUAUMO B 0asute JaHHH Ha SCOpUS.



Cnen HampaBeHMsI aHaIW3 HA MyOJIMKAUKUUTE TO JUCEPTALMOHHUS TPYII,
Mora na o0oOmisi, 4e Te OTpa3siBaT OCHOBHHUTE pE3yJNTaTd U NPUHOCH Ha
JUCEPTALMATA U OCUTYPSIBAT TAXHATA MyOJIUYHOCT Cpejl HayyHaTa OOITHOCT.

Mar. unmx. Bacun JlamssHoB Y006aHOB € 4acT OT €KWMNa Ha KaTeapa
«MammaHo nHxeHepcTBo» mpu Texuudecku ¢akynrer Ha O3V «H. Punckn»
Hag 4 roaunu. ETo 3aio, mo3HaBaiiku HaydHOHM3CIeOBaTelIcKaTa My padoTa,
cuMTaMm, 4Ye pa3padOoTeHHTe MyOJIMKAalMK, [JOKTOpCKaTa JucepTauus M
NMOCTUTHATUTE TPUHOCH B HEA ca pe3ylraT OT HeroBaTa MpodecroHaiHa
eKcIiepTU3a B 001acTTa Ha MHXKEHEepHaTa 0€30MacHOCT U €proHOMUSITA Ha Tpy/a,
KAaKTO M Ha yIopuTaTa My U NOCJIEI0BaTeIHa padoTa, Moj BEIIOTO PbKOBOJCTBO
Ha HAy4YHUS My PbKOBOJUTEN.

8. IlpenopbKU U KPUTHYHH OeJIeKKH

3a0enexXKuTe MH KbM JHCEpTallMsATa ca CBBP3aHU CbhC 3a0eisd3aHu
TEXHUYECKU IPELIKU, KAKTO U C MOAPOOHOTO ONMUCaHUE IpU POPMYIUPAHETO HA
npuHocute. CyutaM, 4e IPUHOCUTE MOraT Ja Obaat o000IIeH! U OOCIUHEHH,
KOETO 1€ J]a/ie U N0-100pa ACHOTA 3a IOCTUTHATUTE PE3yJITaTH.

bux uckana 1a noguepras, 4e JOKTOPaHTa KaTo LU0 € OTYEI HAIIPABEHUTE OT
MEH MPENOPbKU MPHU MPEABAPUTEIIHOTO OOCHKAAHE HA JUCEPTALMOHHUS TPYA,
KaToO € KOPUTHpal U Mpeuu3upai CbOTBETHUTE YAaCTH OT JUCEpPTaLUATa, Opaau
KOETO B HACTOSIIMS MOMEHT HSMaM CBIIECTBEHM 3a0€leKKH, KOUTO Ja
OMaJIOBa)KaBaT 3HAYMMOCTTA HA IOCTUTHATUTE PE3yJITATH.

Karo utuntam HayuHus u npogecruoHareH ONUT U BUCOKATa €KCIepTU3a Ha
mar. uHxXk. Bacun [lamsHoB YobaHoB B o0iacTra Ha €proHOMUATa U
Oe3omacHOCTTa Ha TpyAa, NpernopbyBaM Ha JOKTOpaHTa Ja J0pa3Bue
MOCTUTHATUTE PE3yJITaTH B JMCEPTALMOHHMS TPyA MU 3a JApyru chepu Ha
UHIYCTpUATA, KaTo 000O0IIM H3CIEIBaHUSATA CH B €JHO Y4eOHO-METOIUYHO
nomarajio B Ta3u 00J1acT Ha MO3HAHUETO.

9. Ouenka Ha aBTOpedepara

Cuurtam, ue aBTOpedepata € odopMmMeH, CbOOpa3HO HM3UCKBAHUSATA Ha

BITPAC na O3V ,H. Puncku® u oTpaszsiBa OCHOBHUTE W3CJICABAHUS, aHATIU3U U
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NOCTUTHATH PE3YNITATH B AUCEPTALMOHHUSA Tpy . Tol e B 06eM oT 64 cTpaHuiy.
[IpunoxkeH € COUChK HAa MyOJMKALMUTE MO JUCEPTALMOHHUS TPYI, KAKTO H
aBTopedepar Ha aHIJIMICKHU €3UK.

10.3AKJIFOYEHHUE

B KoHTEKCTa Ha TOPEU3I0KEHOTO, OMX MCKaia 1a 00001, Ye IAI0CTHATA
Hay4HO-M3CceAoBaTeNcKa JeHHOCT Ha ac. Mar. uiK. Bacuin JlamsinoB Ho0aHOB ro
MpEACTaBs KaTo J0OBP U3CIEA0BATEN, KOUTO YCIIsIBA 1a PEIIN BaXKHU UHKEHEPHU
3a/1a41, IPUJIaraiky CbBPEMEHHHA METOIN 34 U3CIIEABAHE, AaHAJIN3 U OLICHKA. 101
M03HABA MHOTO 3aJbJIOOYEHO MPOOJEMHUTE BBIIPOCH, CBBP3aHU C TE€Mara Ha
JTUCEPTAllMOHHUS TPyl M TIOCTaBs Ha HaydyHa OCHOBa TSIXHOTO pelllaBaHe.

Cnen oOCTOWMHMSI aHaNW3 Ha MPEACTABEHUS NUCEPTAMOHEH TPpyd U
nyOJUKAIIMKUTE TI0 HETO, TpUeMaM, Ye ISJI0CTHATa paboTa Ha KaH/I1 1aTa HAITbJTHO
yaosieTBopsiBa u3nuckBanuaTa Ha 3PACPD u [IpaBriiHnKa 32 IPUIOKEHUETO MY .
M3nbaHEeHM ca  KOJNMYECTBEHUTE W KAYECTBEHU II0KA3aTENd, OIPENCICHU B
IITI3BPACPD, kakto 1 BB BbTpemnnTe npasuia 3a pa3BUTHE HA aKaJIEMUYHUSA
ceetaB Ha O3V | H. Puncku™ 3a npumo6mBane nHa OHC , nmokTop® mo
npodecronanHo HanpaieHue 5.1. MammHHO WHKEHEPCTBO.

B 3akimroueHue, pgaBaM IOJIOKHUTENHA OLIEHKAa HAa JUCEpTalMsATa U Ha
ISIJIOCTHAaTa paboTa Ha JOKTOpaHTa W mpeajaram Ha HayuyHoTo :Kypu na
npucbau Ha mar. uHxk. Bacun lamsiHoB Yo0aHoB oOpa3oBaresiHaTa M
Hay4Ha cTemneH "JI0KTop' mo Hay4yHa cnenuaaHocT: “MaluHy 4 POLecH B
JieKaTa MPOMHUILIEHOCT” B NMPo(ecHoOHATHO HanpaBJenne 5.1. ,MammHHO

HHKEHEPCTBO* B 00J1aCT HA BUCILIETO 00pa3oBaHue 5. TexHUYeCKH HAYKH.

23.06.2025r. Peuensenr:
biaroesrpan /mpod. a-p uwxk. CHexuHA AHJ0OHOBA/



REVIEW

by Prof. Dr. Eng. Snezina Angelova Andonova,

member of the scientific jury under the procedure for defending the dissertation
for acquiring the educational and scientific degree ""PhD"" in a doctoral program
"Machines and processes in light industry",
PN 5.1 Mechanical engineering
from the field of higher education 5. Technical sciences
on the topic: RESEARCH OF BASIC TECHNOLOGICAL PARAMETERS OF
THE WORK ENVIRONMENT TO INCREASE EFFICIENCY
FOR SAFETY AND ERGONOMICS
IN LIGHT INDUSTRY ,
developed by M.Eng. Vasil Damyanov Chobanov from Southwestern University
"Neofit Rilski"

1. General presentation of the doctoral student
Mag. Eng. Vasil Damyanov Chobanov completed his secondary education
at the "St. Cyril and Methodius" highschool, Simitli. In 1990 he graduated from
the "Master" program at the Technical University of Sofia in the specialty
"Chemical Technologies and Materials for Microelectronics, Electronic Elements
and Semiconductor Devices". He has worked for over 7 years at the Labor
Inspectorate, Blagoevgrad. He holds a license for an auditor in the field of
European and international standards ( ISO ) and a license in "occupational safety
and hygiene™ No. 438-1 since 2008. He has worked as an assistant at the South-
West University "N. Rilski", Blagoevgrad for over 4 years. He is enrolled as a
PhD student in the Department 5.1. Mechanical Engineering under the PhD
program "Machines and Processes in Light Industry” at the South-West
University "N. Rilski".
2. Relevance of the problem in the dissertation work
The study of basic technological parameters of the working environment to
increase the efficiency of safety and ergonomics in light industry is an important,
significant and relative topic. Considering the fact that the sewing industry is of

the widest social importance in southwestern Bulgaria, the research and analysis
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in the dissertation work are focused on sewing production.

As aresult of the analysis, the work presented to me for review summarizes
the understanding adopted by the International Labor Organization /ILO/ that
"there are working conditions that contain injustice for a large number of people
... deprivation, which gives rise to such dissatisfaction that universal peace and
harmony are in danger and it is necessary to quickly improve these conditions".
In this sense, the study of the technological parameters of the working
environment to increase the efficiency of safety and ergonomics in light industry
and in particular in the sewing industry is an important topic.

On the other hand, the continuous development of industrial processes is
associated with the permanent development and implementation of more and
more new and different technologies. This necessitates the expansion and
deepening of the conducted research and analyses to establish important cause-
and-effect relationships in scientific and applied terms, related to the appropriate
selection of technological parameters of the working environment in order to
increase the efficiency of safety and ergonomics in the sewing industry.

The application of mathematical methods for analysis and evaluation in
solving the specific tasks in the dissertation submitted for review demonstrates
skills in applying a thorough scientific approach in planning and implementing
research.

The terminology used is precise. The PhD candidate demonstrates in-depth
knowledge in the scientific field that is the subject of research in the dissertation.

3. Knowing the problem

The PhD student has conducted an in-depth study of the state of the
problem, analyzing 103 literary sources, of which 67 are in Latin, 29 are in
Cyrillic, and 7 are Internet addresses. The in-depth literary study and analysis
show good knowledge of both the problems of industrial safety and their
application in solving technological tasks related to increasing the efficiency of
working conditions in the sewing industry. The stated goal and the tasks set in the

dissertation are formulated as a result of a comprehensive and in-depth analysis
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of what has been achieved in this scientific and applied field to date. In the context
of the above, | believe that the stated goal and the tasks derived from it in the
dissertation are thoroughly and precisely justified.

4. Research methodology

| believe that the methods of comparative analysis, the methods of risk
assessment /grading the severity (T) of the risk, grading the harm (B) of the risk,
grading the exposure (E) of the risk and relative risk grading/, the methods of
planning the research experiment, as well as the methods of mathematical
statistics for analysis and evaluation of the obtained experimental results, used in
the dissertation work, are correctly chosen and fully comply with the requirements
imposed by the specific conditions for solving the set goals and objectives.

It is particularly impressive that the solution of a number of problematic
tasks is placed on a scientific basis through the skillful application of
mathematical and statistical methods of research and analysis, such as the
screening experiment method for ranking the factors that most significantly
influence the effectiveness of safety and health in the sewing industry, the
methods of two-factor variance analysis, etc.

5. Assessment of the reliability of the material on which the contributions
are based

The PhD student formulates the contributions of the dissertation work as a
result of conducted analyses and summaries, as a result of planning and
conducting real experiments under different parameters of the working
environment, as a result of applying mathematical methods for analysis and
evaluation of the obtained experimental results. This, in turn, proves the reliability
of the material on the basis of which the contributions were derived.

For example, in Chapter 111.3. the specific measuring instruments used for
recording the values of the factors of the working environment are described in
detail. In Chapter VII "Research on the influence of air temperature and
physiological work regime on labor efficiency in the sewing industry" and in

Chapter VIII "Research on the influence of illumination and physiological work
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and rest regime on safety efficiency” when conducting experimental studies, for
each of the planned experiments the conditions for their conduct, the planning of
each of them are presented in detail, the experimental results are illustrated, on
the basis of which the analyses were made and the conclusions are summarized.
All this confirms the reliability of the conducted studies and analyses and of the
results obtained.

To establish the significance of the influence of the factors "air
temperature”, "illumination" and "physiological regime of work and rest" on the
derived criteria for the effectiveness of occupational safety, a two-factor analysis
of variance was applied. The hypotheses about the significance of the influence
of the above-listed factors on the health status of workers at the selected level of
significance were proven.

In this regard, it can be summarized that the dissertation obtained reliable
results, on which the conclusions drawn and the formulated contributions are
based.

6. Contributions of the dissertation work

The PhD student has conducted a comprehensive scientific study of basic
technological parameters of the work environment with a view to increasing the
efficiency of safety and ergonomics in light industry.

In general, | accept the contributions he formulated and believe that they are
important for theory and practice.

Scientific and applied contributions can be broadly grouped into the following
groups:

> Proving with new means significant new aspects of existing scientific

problems and theories:

v" the theory of the existence of dependencies between basic parameters
of the working environment and criteria for the effectiveness of
safety and ergonomics in light industry has been further developed,
and the influence of air temperature and the physiological regime of

work and rest on the general health of workers, as well as the
12



influence of lighting and work regime on the visual strain of workers,

has been studied ;

v' a number of hypotheses have been confirmed (through the
application of mathematical methods - two-factor analysis of
variance) , the main ones of which are that:

- the type of physiological work regime significantly influences the
results for employees' visual strain and the general health of
workers from specific technological sections of companies in the
sewing industry at a selected level of significance;

- the change in the parameter "air temperature” in the relevant
intervals (allowed by the Bulgarian Labor Code), both during the
warm period of the year and during the cold period, does not
significantly affect the deterioration of the general health of
workers in the moisture-heat treatment area in a sewing company
at the selected level of significance;

- the change in illumination in the interval 200+350, Lx (allowable
by the Bulgarian Standards) does not significantly affect visual
strain at the selected level of significance;

v Through the application of the screening experiment methods, the
hypotheses for:

- the most significant social importance of the sewing industry
among the light industry branches in southwestern Bulgaria;

- the most significant influence of the work environment
parameters "work and rest regime", lighting /illumination/ and
temperature of the work environment on safety and ergonomics
in the sewing industry;

> Getting new data:

v new data have been obtained on the change in the general health

status of workers in the area for moisture-heat treatment of a garment

section in a sewing company during the warm and cold periods of
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the year when the physiological regime of work and rest and the air
temperature change (within certain limits permitted by the Bulgarian
Labor Code) ;

v" New data have been obtained on the deterioration of vision of
workers in the sewing industry when the lighting (within certain
limits permitted by the Bulgarian Standards) and the working mode
change .

As a result of the conducted research and analyses, a significant applied
contribution has been achieved, related to the development of a classifier for
safety and health in a sewing enterprise.

7. Assessment of the degree of participation of the PhD student in the
development of the dissertation and contributions

M.Eng. Vasil Damyanov Chobanov has presented four publications on his
dissertation. The PhD student developed two of the publications independently,
and in the other two he is a co-author with his supervisor. One of the articles has
been accepted for publication in an edition visible in the Scopus databases .

After analyzing the publications on the dissertation, | can summarize that
they reflect the main results and contributions of the dissertation and ensure their
publicity among the scientific community.

M.Eng. Vasil Damyanov Chobanov has been part of the team of the
Department of Mechanical Engineering at the Faculty of Engineering of the
Southwestern University "N. Rilski" for over 4 years. Therefore, knowing his
research work, | believe that the developed publications, the doctoral dissertation
and the contributions made in it are the result of his professional expertise in the
field of engineering safety and ergonomics of work, as well as his hard and
consistent work, under the expert guidance of his scientific supervisor.

8. Recommendations and critical notes
My remarks on the dissertation are related to noticed technical errors, as well
as the detailed description in the formulation of the contributions. I believe that

the contributions can be summarized and unified, which will also provide better
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clarity about the achieved results.

| would like to emphasize that the PhD student has generally taken into account
the recommendations | made during the preliminary discussion of the dissertation,
correcting and refining the relevant parts of the dissertation, therefore, at this time,
| have no significant remarks that would belittle the significance of the achieved
results.

Considering the scientific and professional experience and high expertise of
M.A. Eng. Vasil Damyanov Chobanov in the field of ergonomics and
occupational safety, | recommend that the PhD student further develop the results
achieved in the dissertation work for other areas of industry, by summarizing his
research in a teaching and methodological aid in this field of knowledge.

9. Evaluation of the Abstract

| believe that the abstract is formatted in accordance with the requirements
of the Academic Affairs Committee of the Southwestern University "N. Rilski"
and reflects the main research, analysis and results achieved in the dissertation. It
Is 64 pages long. A list of publications on the dissertation is attached, as well as
an abstract in English.

10. CONCLUSION

In the context of the above, | would like to summarize that the overall
scientific and research activity of Asst. Mag. Eng. Vasil Damyanov Chobanov
presents him as a good researcher who manages to solve important engineering
tasks, applying modern methods of research, analysis and evaluation. He knows
very thoroughly the problematic issues related to the topic of the dissertation work
and puts their solution on a scientific basis. After a thorough analysis of the
presented dissertation work and the publications on it, | accept that the overall
work of the candidate fully satisfies the requirements of the Act on the
Development of Academic Staff in the Republic of Bulgaria and the Regulations
for its implementation. The quantitative and qualitative indicators set out in the
Act on the Development of Academic Staff in the Republic of Bulgaria, as well

as in the Internal Rules for the Development of the Academic Staff of the South-
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West University "N. Rilski" for the acquisition of PhD degree in the professional
field 5.1. Mechanical Engineering have been fulfilled.

In conclusion, | give a positive assessment of the dissertation and the
overall work of the PhD student and propose to the Scientific Jury to award
M.Eng. Vasil Damyanov Chobanov the educational and scientific degree "
Doctor of Philosophy ™ in the scientific specialty: ""Machines and Processes
in Light Industry' in the professional field 5.1. ""Mechanical Engineering"

in the field of higher education 5. Technical Sciences.

23.06.2025 Reviewer:
Blagoevgrad /Prof. Dr. Eng. Snezina Andonova/
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