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BbPXY AWCEPTALMOHEH TpyA 3a npuaobusaHe Ha Hay4HaTa cTeneH ,A0KTOp Ha HaykuTte”
B obnacT Ha Bucwe obpa3oBaHne TexHUYeCckn Hayku,
npocecnoHanHo Hanpasnexsve MalwnHHO UHXEHepCTBo,

Hay4yHa cneynanHocT ,MexaHu3auus n enektpudurkaums Ha pacTeHMeBbACTBOTO"

Tema M aBTOp Ha AUCEpPTAaLMOHHUA TPpyA: 5
Tema: MEXAHU3UPAHO OTINEXXAAHE U BPAHE HA MACNTIOJAUHA PO3A

ABTOp: Npodh. A-p uHX. CHexaH NBaHoB Boxkos

UYneH Ha Hay4YHOTO XypM: akaa. Xpucto NeaHoe benoes, ATH, PyceHcku yHUuBepcureT
JAHren KbHuyeB®, HayyHa cneuwanHocT MexaHusauns u  enektpudukaums  Ha
pacTeHneBbACTBOTO, 3anoBeq Ha Mpeacepatens Ha CCA 3a HasHavaBaHe Ha HayyHo Xypw
Ne P[] 05-59 / 06.03.2024 r.

. KpaTko npeacrassiHe Ha KaHAuaaTa

Mpod. CHexaH BoxkoB e poaeH Ha 06 anpun 1962 r. B rpag AmGon. CpeaHo
obpasoBaHve 3aBbpLUBA CbC 3M1aTHA 3Ha4ka 3a oTnuyeH ycnex npes 1981 r. B TeXHUKyma no
MexaHU3aLuMa Ha CencKkoTo CTONAHCTBO B poaHus cu rpag. Cnea otbueaHe Ha peaoBHaTa cu
BoeHHa cnyxba npes 1983 r. noctbnea BB BTY “AHren KbHuyeB” (cera PyceHcku
yHuUBepcuTeT) KaTo peaoBeH cTyaeHT. Cnea nbpeata yyebHa roauvHa npoAbiikasa
obpasoBaHMeTo cn B MOCKOBCKMS! MHCTUTYT 3a UHXXEHEPU B CENCKOCTONAHCKOTO NPOU3BOACTBO
“B.M.MopsukuH” (cera WHCTUTYT MexaHuku un 3Hepretukn npu PrAY - MCXA uwm.
K.A.Tumupsasesa). lNapanenHo ¢ y4eGHMA npouec B NPOABbIKEHNE Ha NocneaHuTe TpU roanHmn
y4acTBa B W3NbNHEHWETO Ha W3CNEefOoBaTENCKU NMPOEKTU, CBLP3aHW C KOHBEPTUPAHETO Ha
TpaKkTOpHU AU3eNoBW ABurateny 3a paboTa no raso-Au3enos LUMKBLN U ¢ pa3paboTBaHeTo Ha
MOOUNHKM eHepreTUMHW CpeAcTBa C HeTpaAWMLMOHHM CxeMn Ha dopmupaHe. 3aBbplusa
suclLeTo cu obpasoraHue npes 1988 r. c oTnnYHa gunNnoma v NpeanoXxeHne 3a NoCTenBaHe
B acnupaHTypa (AOKTOpaHTypa).

MNpe3 nepuoaa Hoemepwu 1989 r. — anpun 1993 r. e pegoBeH goktopaHT B MUUCT “B.
M. FopAukuH™. B kpas Ha AOKTOpaHTypaTa ycnewHo 3awyTaBa KaHAugaTcka (AoKTopcka)
Auceprtauus Ha Tema “TernuTenHo-CLENHW CBOWCTBA Ha MOAYNHO €HEeproTexHonoruyHo
cpeacTso”.

Ha 01 centemepu 1993 r. noctenea Ha patota B HUMECC — Codoumsi, kbaeTo paboTu
B cekuusa “EHepreTuka, TpaHCNOPT M MalLMHOW3NON3BAHE B 3emMeaenueTo” nocnegoBaTenHo
KaTO KOHCTPYKTOp A0 Mmait 1994 r., Hay4yeH cbTpyaHuk Il cTenen npes nepuopa ,man 1994 —
mapT 1995 r.“, HayyeH cbTpyaHuUK | cTeneH npe3 nepuoaa ,anpwun 1985 — toun 2001 r.“ MNpea
2001 r. cnep KOHKYPC My € NPUCBOEHO HAYYHOTO 3BaHWe ,CTaplumn HayyeH CbTPyAHUK |l cTeneH,
a oT 2018 r. 3aema akageMu4HaTa AnbxHocT ,npocecop B UMNA3P ,Hukona [lywkapos®.
Mpes nepvoaa 2003-2005 r. e xoHOpoBaH nNpenoaaBaten B TexHudecku konex — Ambon.

HayyHata My AeAHOCT BKNIOYBA U3cneABaHe, KOHCTpyupaHe, MoAepHuU3upaHe u
ONTUMMN3NpPAHE Ha 3eMefencKkuU TpakTopu, paboTHU MaLLUHN U MALLUMHHO-TPAKTOPHK arperaTti.
Ot 2012 r. TA e CbCpeaoTOdEHA BBPXY MEXAHM3UPAHETO Ha onepauun OT TeXHONOoru4yHusA
npouec npwu oTrnexaaHeTo u 6paHeTo Ha MacnogaiHa posa.

YuacTBan e 8 peanuaaumaTa Ha 31 HayuyHO-NPUNOXHU NPOEKTa y Hac N B YyxbuHa B
obnactrta Ha MexaHu3auusiTa Ha 3emMeaencKkoTo MpoU3BOACTBO, Ha 5 OT KOUTO KaTo
pbkoBoauTEn Ha npoekT. ma nybnukysaHu Hag 115 HayyHu v HayyHO-nonynapHW Tpyaa y
Hac u 4yxOuHa, usHeceHn 30 goknaga Ha 27 Hay4dyHW hopyma, perucTpupaHu 4 nonesHu
moaena B [aTeHTHOTO BeaoMcTBO Ha Pb. CbaBTop € Ha 5 Hay4yHu npoAyKTW, OLEHEHU C
aBTOPCKU CBUAETENCTBA WM YAOCTOBEPEHUA 3a BHeApsBaHe B MpakTukara. HayuHu



pa3paboTkun, U3NbLNHABAHU OT paboTHN KONEKTUBM C HEFrOBO yyacTuhe ca oTnu4eHu ¢ 5 Harpaau
OT KOHKYPCW 3a WHOBALMOHHW NPOAYKTMN, KAaTO Ha 4 OT KONEKTUBUTE € PbKOBOAUTEN.

YyacTBa B KOMUCUK OT HALMOHANHO 3HAYEHWE KbM MUHUCTEpPCTBATa Ha 3eMeaenueTo,
Ha TpaHcnopTa W cbobleHuaTa U Ha wkoHomukaTta. B pamkute Ha CCA e B cbCTaBa Ha
HayuHus cbBeT no ,TexHuyecku Hayku', EkcnepTHuss cbBeT no ,TexHuYeckn Hayku',
KomucuaTa 3a KOHTPON Ha NpoueaypuTe 3a pa3BUTUE HA aKaJeMUYHUA CbCTas, [focTosHHaTa
KOMWUCUS MO UHOBALUU U TEXHONOMMNU. YYacTUeTo My B pbKoBOAHWU opraHu Ha UIA3P ,Hukona
Mywkapos“ npes roguHNTE € B Ka4eCTBOTO My HayyeH cekpeTap, npeaceaaten Ha OCY, uneH
Ha HayuHus cbBeT, pbKOBOAUTEN HA OTAEN M Ap. UneH e Ha HayYHU peaakuNoOHHN Konerum y
Hac 1 B Yyx0buHa.

UneHysa B Hay4HO-TeXHUYECKMA CbBIO3 Ha cneuunanucTuTe OT 3eMegenveTo.
HauuonaneH ekcnepTt € kbM HTC no MawmnHocTpoeHe.

Il. O6wa xapakTepucTHUKa Ha AuceprauusiTa u aBTopecepara — o6em un cTpykTypa
AOncepTaunoHHUAT Tpya Ha Tema ,MexaHusupaHo oTtrnexaaHe u 6paHe Ha macnoganHa
po3a“ uenu nopuwasaHe Ha e€(EeKTUBHOCTTA Ha PO3CNPOU3BOACTBOTO M nogobpsiBaHe Ha
yCcnoBusiTa Ha TPyA Ha 3aeTUTe B Hero nuua 4Ypes ONTUMU3IMPAHE Ha W3MNON3BaHETO W
pa3paboTBaHe HAa HOBM METOAMN U TEXHUWYECKU CpeAcTBa 3a MEXaHU3VpaHe Ha onepauuu oT
TEXHONOrMYHWUA Npouec nNpwv oTrnexaaHeTo u OpaHeTo Ha macnogawHa posa. [lo csosiTa
CTPYKTYpa MW CbAbPXaHUe AucepTauusata nokpMBa cneunduyHUTE U3UCKBAHUA Ha
CTPYKTYPHOTO 3BEHO, KaKTO U U3UCKBaHuUATa, 3anoxeHn B 3PACPBE w B [lpaBunHuka 3a
npunaradeto My B8 CCA 3a HanuuuMe Ha TeopeTudHn o606LeHnA 1 pelleHns Ha ronemm
Hay4HONPUNOXHU NPoBNemMn, KOUTO CLOTBETCTBAT HA CLBPEMEHHUTE MNOCTUXEHUS ¢
npeAcTaBNsABaT 3HA4YUTENEH U OPUTrMHanNeH NPUHOC B HaykaTa. B pamkuTe My ca o6ocHoBaHu
OPFraHM3auMOHHN (POPMMU N TEXHOMNOMWYHK CXeMW, M3OUrHATU WU NPOBEPEHW cCa XUnoTeswu,
onpeaeneHn ca napameTpPyu Ha KOHCTPYKTUBHM peLLEHUA, AehUHUPaHK Ca MeToaM, Cb3AaaeHN
ca paboTHU MalNMHK 3a PO3ONPOM3BOACTBOTO, NO3BONABALUA MEXAHU3IMPAHOTO U3BBPLUBAHE
Ha LUMPOK CNEKTBbP OT AENHOCTH, CBbP3aHI C FPUXKUTE 33 pacTeHusTa, 6paHeTo Ha po3oB LBAT
W TPAHCNOPTUPAHETO Ha 3eMeeNCcKn ToBapu.

AucepTaumata cbabpxa 518 cTpaHuun, B T.M.. YyBOA; CNUCHK HAa BbLBEAEHUTE
CbKpalleHus n abpesmnaTypu; CNMCLK Ha YCNOBHUTE O3HAYEHWA HA NapameTpy U nokasaTenu;
oceM pasaena (skntousatum 183 curypm v 89 Tabnuum) ¢ “3BOAWU; CMUCHK HA OCHOBHUTE
NPUHOCU OT NONy4YeHWUTe pesynTaTu OT uscneasaHusita — 20 6p.; CNUCHK Ha LUTUpPaHaTa
nuTepatypa; NPUMOXEHUS KbM OTAENHW pasaeny; Ccnucbk Ha nybnukauuute no
AUCEPTAUMOHHUA TpyA, AOKasaTencTBeH MaTepuan 3a NpusHaHue OT MeXAYHapoaHu MU
HauWoHaNHW OPraHU3alMOHHN CTPYKTYPU Ha NOCTUIHATUTE pesynTaTi no remaTtukaTa (B T.u.
nonesHu mopenw, peructpupanm ot lMateHTHOTO BeaomcTBo Ha Penybnuka bBunrapuvs, u
NONy4eHU Harpagm); KpaTku pe3ioMeTa Ha aHFNNACKU U PYCKU €3UK; ChAbpPXaHUe.

ABsTopedepaTiT e 60 cTpaHULM, B pAMKUTE HA KOMTO C 0CTaTbYHA NBLHOTA M TOYHOCT
cnep sapvmkutenHarta obwa wHdopmauus 3a AUCEpPTAUMOHHWA TPYA (akTyanHocT, uen,
3afayun u ap.) ca npegcraBeHu B cOuUT Bug pesyntaTtute oT 8-Te pasgaena Ha auceprauusTa,
MbAHOTO CbAbPXKAHME Ha OpMynNupaHUTe OT KaHAuWAaTa NPUHOCK, 3arnaBuaTa Ha
nybnukysaHuTe TpydoBe MO pesyntaTM OT AUCEPTALMOHHOTO M3CnefABaHe, pestoMeTa Ha
aHrnuiicku u pycku eank. Kato ce nsknioun obema, npexebpnsauy nocoueHun B [paBuntuka 3a
npunaraHe Ha 3PACPB 8 CCA kato makcumaneH, aBTopegepaTtsT € U3NbIHEH B
CbOTBETCTBME C MW3UCKBAHWATA 3a CTPYKTypa M CbabpXaHue W oTpassBa OGeKTUBHO
avceprtanuara.

ll. AxTyanHocT Ha npobnema
MacnoaaiiHata posa e eauH 0T Haill-3HaYMMUTE CUMBOMMN 33 HauMoHanHa ropaocT, a
W3BNNYAHOTO eTEPMYHO Macno OT UBeToBeTe Ha oTrnexaaHa B Penybnuka bunrapus posa e
C Ka4ecTBa, KOMTO OTPeXAaT nuaepckaTta My No3vuMsa B cBeToBeH Mawab. B cbiujoto Bpeme
OTrNexgaHeTo Ha MacnojailHaTa po3a ce xapakTepusupa c ocoBeHocTM, KouTo ca
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PAAKOCPELLAHN MU HAMMLITHO OTCLCTBAT NPU APYrY 3EMEAENCKN KyNTYpW, BKIT. U MacnoaaHu.
C ocobeHa cuna ToBa Kacae MexaHW3MpPaHEeTO Ha onepauunTe OT TEXHONOrMYECKus npouec,
CBbLP3aHY C FPYKUTE 3a pacTeHusTa u BpaHeTo Ha po3osus UBAT. OT rpuXUTE 3a pacTEHUATa
B PO30BUTE HacaXaeHWs NPUOPUTETHU 3a MexaHW3upaHe ca pe3nTbeHuTe onepauuu,
U3NCKBALLW HaNUUMETO Ha 3HauuTenHa pabGoTHa pbka U BpeMe 3a WU3NBIHEHWUE, KakTo #
CKbNOCTpyBaLWMTe, peanuanpaHn Ypes nphckaHe AeiHocTu 3a Bopba c BpeauTenute u 3a
perynupaHe Ha U3MONOTUYHWUTE npouecu B pacTeHusiTa. OTYuTalikn  U3KNIOYUTENHO
rONAMOTO 3HaYeHWe BbpXy KpanHMA edeKkT, KOETO MMa CBOEBPEMEHHOTO M B NbleH obem
npubupaHe Ha UBETa OT PO3OBUTE HACAXK/AEHUSA, OCHOBEH aKLIEHT M3UCKBA MEXaHU3UpaHeTo
Ha eOWHCTBEHaTa HeMexaHusmpaha onepauus — 6GpaHeTo Ha uBeTa B HacaxaeHusa ¢
macrnogaiiHa posa.

CBuBaHeTO Ha nasapa 3a eTepuyHa macna, NoBWLLABAHETO Ha U3NCKBAHUATA KbM
KayecTBOTO Ha npepnaraHuTe NpPoAykTW, NuUNcata Ha paGoTHa pbka ca AOMBbAHUTENHU
chakTopu, KOWTC HanaraT TbPCEHETO Ha pEeLUEeHUs, OCUTYPRBALLU NPOU3BOACTBO Ha PO30BO
Macno ¢ npuemnveuM LeHW W Ge3cnopHo BUCOKO KauyecTBo. C pelunTeneH NPUHOC 3a
HaMMpPaHETO Ha ajeKBaTeH OTFOBOP Ha cb3janara Cce CUTyauus MOXe Aa ce oKaxaT
uscnezaBanvsi Bbpxy pa3paboTBaHeTo Ha edeKTUBHU, NEeCHOMPUNOXUMUA, WUKOHOMUYECKU
uenecbobpasHu pelueHUs 3a MexaHuanpaHe Ha NnpobnemHuTe AeHHOCTU NpPU OTINEXAaHeTo
Ha macnogaiHata posa. TakMBa W3cneABaHWA ca 3arNoXeHU B LEeNnuTe U 3ajadynte Ha
ANCEPTaLMOHHWA TPYA, KOETO ro NpaBn akTyasneH 3a BpemeTo U Heobxoanm.

IV. JlutepaTtypHa 0CBEAOMEHOCT M TeOpeTHUYHa NOAroTOBKa Ha KaHAuAaTa

Bubnuorpadpckata cnpaBka no TemaTta Ha AUCEpPTaUMOHHUA TpyA, NOcCoYeHa oT
KaHaugaTa, eknousa 189 sarnaeus, ot kouto 128 Ha kupunuya (30 Ha pycku e3uk) u 61 Ha
natuHuuya. BrknioyeHute B Hes NUTepaTypHU U3TOMHMUKM AONBNBAT HAaTpynaHaTa OT CpeaHus
Kypc Ha obyueHune fo cera ocBeAOMEHOCT U npodecuoHanHa KOMNETEeHTHOCT Ha kaHauaaTa B
obnacTra Ha MexaHu3upaHoTo 3emegenve ¢ uUHdopmMauus, Heobxoauma 3a A ce OLEHM
af€KBaTHO CLCTOAHMETO Ha ME€XaHM3aunaTa B pO30NpoOUM3BOACTBOTO. He3aBMCUMMO OT noYTH
MBMAHOTO OTCLCTBME HA WH(OPMAaUMA NO HAKOW BBNPOCKU C HATpynaHWTe npes roaunuTe
TEOPETUYHW 3HAHUA W NpakTU4ecKa ONWUT KaHANAATLT WAEHTUPUUMPE W KOMNETEHTHO
aHanuaupa npobnemMHUTe MOMEHTU B TEXHONOIMYHMA NPOUEC NpU OTINEXAAHETO Ha
mMacnogavHa posa, chopmupa uenta, onpeaens obekra u npeameTa Ha U3CNeABaHETO W
dopmynupa 3agavuTte Ha uacneasaHero. basupailkm ce Ha TEOpeTUYHU 3aBMCUMOCTU OT
.MexaHukata Ha chnyngute”, U3nonspanky NOTeHUManNUTe Ha UMMUTAaUNOHHOTO Modenupaxe,
npunarankv MeTogun oT MaTeMaTuyeckaTa CTaTUCTUKA M YTBBPAEHN B CBETOBHaTa TEOPUA W
npakTUKa NOAXoAN 33 OUeHKAa W aHanus, nnaHupa W peanusupa TEOPETUYHU W
eKkcnepuMeHTanHu uscneaBaHusi, No pesynraTuTe OT KOUTO npeanara peweHus 3a
MEeXaHuU3upaHe Ha HeMexaHu3npaHu AeiHOCTU NPU OTrNEXZaHeTo Ha MacnojailHa po3a, 3a
nosuulaBaHe Ha NPOM3BOAUTENHOCTTA, NOACOPsBaHE HA YCNOBUATA Ha TPYA U CHUXABaHe Ha
pasxoguTe B pO3ONpou3BOACTBOTO. [lonyyeHuTe pesyntaTu Bu3yanusvpa C nomouwta Ha
noaxoAALUM COPTYEPHN NPOAYKTH B ACEH 3a Bb3npuemase n yaoben 3a nsnonssaHe sua.

V. MeTtoauueH nogxoan

Basupailku ce Ha oOWMTe MOMEHTVW B MpunaraHu NoAxXo4WM MpU NpoBeXaaHe Ha
n3cnegBaHuAa B pasnuuHy obnacTm Ha Hay4HOTO MO3HAHWE U OTHMTAWKW cneuudgukata Ha
Hay4yHuUTe n3cneaBaHUs C MHXEHepHa (TexXHuJecka) HacoOYEeHOCT B 3eMeaenckaTa npakTuka,
KaHgupaTeT 06obuwaBa n3McKkBaHNATaA B MeTOANYEH NNaH U pa3paboTBa cxema Ha Hay4yHOTO
vn3cnejBaHe B UH)XEHepHaTa 3emefencka npakTuka, KOaTo cneaBa 8 AucepTauvoHHUA TPYA.

Hayynute wuscneasaHus BbpXy Cb3AaBaHETO Ha TEXHUMYECKM CpeacTBa 3a
MexaHu3MpaHe Ha AeNHOCTU Npy oTrnexgaHeTo u BpaHeTo Ha MacnojanHa posa Bkilo4BaT
NPoOBEXAAHETO Ha TEOPETUMHW Wu3cneaBaHUMs U EKCNEPUMEHTANHU  U3NUTBaHUS.
PaspaboTBaHEeTO Ha BCSKO TEXHUYECKO CPEACTBO CE peanusnpa karto CaMOCTOSATENHO
n3cneasaHe, oTyuTallo crneuudmkaTa Ha U3BbPLWIBaAHATA TEXHONOrMYHA onepauns. B Hai-
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obLy BMA BCSKO M3cneaBaHe CTapTMpa C U3guraHe Ha XvnoTtesa U HewHata npoBepka. pu
npuemaHe Ha xunoTtesaTa 3a AONyCTUMa ce paspaboTea MMUTALMOHEH MOAEN, C KOWUTO ce
nposexaa KOMNITbPHO MoAenvpaHe 3a onpefenisHe Ha OCHOBHU KOHCTPYKTUBHMN NapaMeTpu
N eKcnnoaTauuoHHW noKasaTenu Ha pa3paboTBaHOTO TEXHUYECKO CpeacTBo. 1o nony4YeHuTe
pesyntati ce cb3fasa onuTeH obpasel, KONTO Ce U3NUTBA Ha KOHCTPYKTUBHA 3ApasvHa M
yHKUMOHaNHa NpuroaHocT 8 nabopaTopHu ¥ nonesu ycrnosus. UscneasaHeTo 3aBbpiLBa C
oLeHKa Ha nokasaTen OT TEXHUKO-UKOHOMUYEeCKaTa XapakTepucTuka.

B npoueca Ha peanusauus Ha uscnefBaHUsiTa ca NPOBEXAaHW NpeABapUTENHM U
napanenHu NpoyyBaHusi, TEOPETUYHW W EeKCNEPUMEHTANHU uscrnenBaHus 3a HabaBaHe Ha
uHopmauus, Heob6xoaNMa 3a OCbLUECTBSIBAHE HA OCHOBHUTE u3cneasaHus. 3a obpaborka
Ha NONy4YeHUTe pe3ynTaTyl ca NpunaraHn MeToanTe Ha MaTeMaTMyecKkaTa cTaTucTumka.

VI. 3HauumocT M ybeauTenHOCT Ha NMOMYYEHUTe pe3ynTaTh, UHTepnpeTauuu u
U3BOOM
OTtuutarikn MopdonoruyHuTe ocobeHocT Ha MacnogaHa posa, Tuna Ha
CTOMaHCTBaTa W peanusupaHuTe AERHOCTV NPU HERHOTO OoTrnexAaaHe, HeoGXoAUMOCTTa,
Bb3MOXHOCTTA U MKOHOMKUYECKaTa uenecbobpasHoCcT OT uacneaBaHuaTa, ca paspabotenn
METOAN U TEXHUYECKN CPeACTBa 3a MeXaHu3npaHe Ha ornepauun oT TEXHONOrMYHUS npouec
npv nonaraHe Ha rpwxku U BpaHeTo Ha UBeTa OT eTepUYHOMAacNeHaTa KynTypa. XapaKTepHu
ocobeHOoCTY Ha AucepTaLroHHUs Tpya ca:

1. PaspaboTteHa e Kknacucdukauus Ha poO3ONPOUIBOAUTENHUTE CTONAHCTBA B
Penybnuka bvnrapus no kputepus ,u3non3saHa semegesncka nnow” u ca onpeaenexu
ONTUManNHUTE EeHepreTUdHn CpeacTBa 3a  MeXaHW3WpaHo OTIneXaaHe Ha
mMacriogaHarta Kyntypa BbB BCSKO €4HO OT TaX. Ha TsaixHa 6asa cobcreeHuumTe Ha
CTONaHCTBa MoraT Aa NpeueHAT HeobxoauMHUTe, HO ¥ aAeKBaTHN Ha BBH3MOXHOCTUTE
UM MHBECTULIMK 3a 3aKynyBaHe Ha 3eMmegencka TeXHUKa, a AbpXaBHUTE N3NbAHUTENHU
opraHn Aga npeuusnpaT pasnpefeneHUeTo Ha cpeacTBaTa 3a noAanoMaraHe Ha
3emefenckute CcTonaHcTBa, CbOOPa3HO TEXHUTE BBL3MOXHOCTM 3a edqeKTUBHO
yCBOsIBaHe.

2. ObocHoBaHa TEOPETUHHO U NMpOBEpEeHa EeKCNEePUMEHTaNHO € HenpwunaraHa B
po30Mnpon3BOACTBOTO ABYydasHa cxema, kombuHupalla nHeBMaTUMHO 3aCMyKBaHe Ha
LBeTa M MeXaHMYHO OTPA3BAHE Ha LiBeTHAaTa APbXKa Nod YalkaTta, Ha 6a3aTa Ha KosiTo
e fAeduHupaH MeToA 3a MeXaHU3UpaHo OTAEeNAHe Ha LBeTa Ha MacrogaiHa posa oT
pacTeHueTo.

3. [lebvMHupaH e cCbBBPLUEHHO HOB 33 PO3ONPOU3BOJUTENHATA NPaKTMKa NHEBMO-
MexaHW4YeH MeToA 33 MexaHusnmpaHo BpaHe Ha MacnofalHu posu, B CbOTBETCTBUE C
KONTO pO30OBUAT LBAT C€ OTAENA OT XpacTa Ypes3 NHEBMATMYHO 3aCMyKBaHe Ha LBeTa ¢
MEXaHMYHO OTpA3BaHE Ha LUBETHaTa ApbXka NoA 4allkata M Ce MNpuaBWXKBaA OT
Bb3AyLLIEeH NOTOK 40 MACTOTO 3a cbOupare.

4. OnpefeneHun ca napamMeTpuTe Ha yHMBEpcanHa TPUToOYKoBa CTolKa 3a paboTHM
3emMeaenckn MalluvMHW, KOATO Aa NO3BONU arperaTupaHeTo Ha HaBeCHU U NonyHaBeCcHU
paboTHW MalMHN KbM HABECHWTE MEXaHM3MW Ha TPaKTOPU CbC CpeaHa MOLLHOCT,
NpUCHLEAVNHUTENHUTE €eneMeHTM Ha KOoUTOo ca u3paboTeHn B CHLOTBETCTBUE C
HauuoHanHus BC-ctanaapTt n mexayHapoaHus ISO-ctaHaapT.

5. ObocHoBaHn ca napameTpuTe Ha HeckbnyM 3a u3paboTBaHe, necHu 3a
nsnonssaHe u obcrnyxsaHe TEXHUYECKU peLUEHUS 32 ONpbCKBAHE Ha PO30BUTE XPacTy
1 3a TpeTUpaHe Ha noYseHaTa NOBBbPXHOCT NOA TEXHUTE KOPOHW, NosBonsasawm bopba
c nnesenwn, 6ONECTU W HenpuATEeNU U perynupaHe Ha U3NMONOrMYHUTE Npouecu B
pacTeHuaTa.

6. O6ocHoBaHM ca napameTpuTe Ha OPUFMHANHW KOHCTPYKUUW Ha TEeXHWYEeCKw
CpeAacTBa 3a:

- MexaHusupaHe 6paHeTo Ha po30B LUBSAT;



- npoBexXaaHe Ha cenekTMBHa pe3utba ¢ e[HOBpPEMEHHO W3HACsHe Ha
n3psisaHaTta pacTUTenHa maca U3BbH HacaXXaAeHWeTo;
- bopmupaHe Ha BUCOYNHATA U U3PA3BAHE Ha XpacTuTe B 6nM3ocT 40 ocHoBaTa

UM C HacouBaHe Ha N3psizaHaTa pacTUTenHa Maca B MexaypeaoBoTo NPOCTPaHCTBO Ha

HacaX4eHMeTo ¢ MmacnoganHa posa.

7. N3cnepBaHu n cb3gageHun ca paboTHM MaLMHN 32 MEXaHU3UpaHO npoBexXaaHe

Ha LUMPOK CMEKTbP OT AEAHOCTWU, CBbP3aHU C rpuxUTe 3a pacTteHuata u 6paHeTo Ha

PO30B UBAT, @ UMEHHO:

- MaluMHa 3a peanusupaHe Ha rpuXxu B HacaXdeHWs ¢ macrnojanHa posa upes

ONpbCKBAHE Ha PO30BUTE XPacTu;

- MallWHa 3a peanusvMpaHe Ha rpyWXu B HacaXOEHWA C MacnofaiHa posa uypes

ONpbCKBaHE Ha NOYBEHATa NOBLPXHOCT NOA KOPOHUTE HA PO3OBUTE XPAaCTH;

- MallMHa 32 CeNEKTUBHa pe3nuTha B PO30BU HACAXKAEHUS;

- eQHOMOJyfNHa MaluHa 3a MexaHu3upaHe OpaHeTo Ha uBeTa OT MacnoaanHa
po3a ¢ pbYHO OTKLCBAHE Ha LBETA;

- TpMMOZyNnHa MallnHa 3a MexaHusupaHe bpaHeTo Ha uBeTa 0T MacnogainHa posa

C PBYHO U NHEBMATUYHO OTKLCBaHE Ha UBeTa;

- MaluvHa 32 NHeBMaTU4YHO BpaHe Ha MacnofainHu posu;
- MaluvHa 3a pe3nTbu 3a dopMmupaHe Ha BUCOYMHATA U U3pAasBaHe B 61M30CT 4o
noyseHaTa NOBBPXHOCT Ha XpacTUTE B PO30BU HACAXKAEHUA.

B ocHoBHaTa cu YacT peayntaTute ca Busyanusnpanu s 89 tabnuum u 183 curypu. B
MpunoxeHuaTa Ha AUcepTauusaTa 3a NOMECTEeHU Pe3ynTaTh OT NPpeABapuTENHUA NPoyYBaHUs,
TEOPETUHHU N EKCNIEPUMEHTANHN U3CNeABaHWUs, YepTeXu HAa OPUTMHANHW KOHCTPYKTUBHW
pelLeHus 1 ap.

Mo pesynTtaT OT NpoBedEHW U3CMeABaHUA B paMKuTe Ha AecepTauuoHHWUs Tpya ca
noaroTeeHn 14 aoknapa, NpeACTaBEHW Ha MEXAYHApPOAHW M HauMoHanHW HayvHu cdopymu,
nybnukysaHn ca 28 Hay4yHW Tpyha, perMctpupanHu ca 4 nonesHu mofena B [laTeHTHOTO
BegoMcTBO Ha Penybnuka bbnrapus, nonyveHu ca 4 Harpagm OT KOHKYPCU, Oprasvu3npaHmy ot
BOAELWMN MEeXAYHAPOAHM U HAaLMOHANHW CTPYKTYPU, @ UMeHHO MeXxayHapogHOTO M3noxeHue
3a cenckocronaHcka Texnuka AlPA — 2020, Ctio3a Ha usobpetarenute B benrapus, HTC no
MalimHocTpoere, ObeanHeHne oT Bogelum B obnacra Ha seMegenckaTa Hayka, obpasoBaHue
W NpPaKTUKa CTPYKTYPU.

MNpeactaBeHuTe pesyntatv B AecepTauvoHHMA Tpy4 ca ¢ 6e3cbMHEeHa 3HaYMMOCT 3a
posonpousBoauTeENHaTa npakTMka. Te ocurypABaT ycnoBMA 3a peluaBaHe Ha npobnemu,
Bb3HUKHANN KakTo Ha CbBPEMEHHMA eTan Ha pasBuUTWe Ha HaweTo obulecTBo, Taka U Ha
TakuBa, kouto ca ¢ noytu 300-roguiHa ucTopus.

dopMmynupaHuTe M3BOAWN NO OTAENHUTE pasdeny U B Kpasa Ha AgucepTaumaTa ca no
TeMata Ha AucepTauuMoHHMA Tpya, npeuusHo obobliaBaT NOCTUrHaTUTE pesynTaTm U
HEMUHYEMO e HAMEPAT OT3BYK W NPUNOXEHUE B TEOPUNATa U NpakTUKaTa.

Vil. [puHOCK Ha aucepTauMOHHUA TpyA

Mo pesynTatute OT uU3CNeABaHUATa B OUCEPTAUMOHHUA TPyA KaHAuAaTeT €
dopmynupan 20 npuHoca. Bcuuku Te ca npsko CBbp3aHu C TEMaTa Ha gUCepTaLMOHHUA Tpya,
nocTtaBeHarta Len U 3ajadvu Ha uscneasaHeTo. Makap v Hskowm OT TAX Aa ca no-o6CToMHO
npegctaBeHn, Te OTpasfABaT TOYHO MOCTUIHATOTO B pPaMKUTE Ha AUCEpPTAUNOHHOTO
uscnegsaHe, o60CHOBaHO NOTBBLPXKAABAT WM OTXBBLPNIAT U3BECTHA (PaKTU U XUNOTETUYHU
TBbPAEHWS, KOPEKTHO NPeACTaBAT PasfMYHOTO OT U3BECTHOTO A0 MOMeHTa B obnactra Ha
MexaHu3auusTa Ha po3ornpon3BoaCcTBOTO.

MNpuHocuTe KaHANZATHLT € pa3genvn B TPU rPyNu: ¢ OPUrMHanNeH, Hay4HO-NPUNOXEH U
NOTBLPAUTENEH XapakKTep.

Mpnemam u3BLPLUEHOTO OT KaHAwAaTa pasnpederieHne Ha NpUHOCUTE, OTYMTAMKK
cneundukata Ha HaydHaTa AeVHOCT B obnacTra Ha 3eMepgenckaTa WHXeHepHa npakTuka.
HanbnHo obAcHWMO, pe3ynTaTuTe B OCHOBHAaTa CW 4acT ca C MPUIOXEH Xapakrep w
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KnacuguumpaHeTo UM camo B JBeTe W3NON3BaHW B LUMpoKaTa HaydyHa o6LWHOCT rpynu
(Hay4HO-byHAAMEHTANHN U HAy4YHO-NPUNOXHWU) OU NMonpeynno 3a KOPEKTHO OLEeHsiIBaHe Ha
TAXHaTa 3HAYUMOCT 3a HayKaTa M NpakTukaTa.

OT noco4yeHWUTE 33 NPUHOCK C OPUrMHANEH XapakTep Npuemam:

1.1. [lecuHnpano e NOHATUETO ,HAay4yHO U3CNeABaHe B MHXeHepHaTa 3emeqencka
npakTuka“, kaTo ,MAeiHO, KaapoBo N UKOHOMUYECKNM 0BOCHOBAH KOMNNEKC OT AEMHOCTU 3a
Cb3faBaHe Ha HOBM VNN YCBLBLPLUEHCTBAHE Ha CbLUECTBYBALLN TEXHMYECKU CpeacTBa 3a
MexaHu3upaHe Ha TEeXHONOrYyHn onepauun npu OTrNeXaaHeTo W npubupaHeTo Ha
3emegencka npoaykuus“ n ca obobeHn MeToaAuuECcKUTE OCHOBW Ha MWHXEeHepHUTe
uscnefBaHUs B 3emeenckaTa nNpaKkTuka.

1.2. PaspaboreHa e knacucukauma Ha pO30NPOU3BOAUTENHATE CTONAHCTBa B
Penybnuka Bbnrapus no kputepus ,M3non3eaHa 3emMegencka nnow u onpegenexu
ONTUMANHWTE eHepreTUYHW CPeAcTBa 3a MEXaHU3upaHO OTrneXxpgaHe Ha MacnojanHaTa
KyNnTypa BbB BCAKO €HO OT TSX.

1.3. ObocHoBaMa TEOPETUYHO U NPOBEPEHA EKCNIEePUMEHTANHO € ABY(hasHa BaKyyMHO-
MexaHuMyHa cxema, KOMOMHMpalla NHEBMATMYHO 3acMyKBaHe Ha LBeTa W MeXaHW4HO
OTpA3BaHe Ha UBeTHaTa ApbXKa NoA YawkaTta, Ha 6asaTa Ha KOATO € AedUHUPaH MeTo 3a
MeXaHM3UpaHo OTAEeNsAHe Ha LBETa Ha MacrnogaitHa po3a oT pacTeHueTo.

1.4. [ecdvHupaH e nHEBMO-MeXaHM4EH MeTod 3a MexaHusupaHo OpaHe Ha
MacrnogaiHu posn, B CbOTBETCTBUE C KOWTO PO3OBUAT LBAT Ce OTAenA OT Xxpacta upes
MHEBMATUYHO 3acMyKBaHe Ha LBETa C MeXaHWYHO OTpsi3BaHE Ha UBETHaTa ApPbXKa noj
YyaluKaTa u ce NpuMaBUXKBa OT Bb3AYLLEH NOTOK A0 MACTOTO 3a cbbupaHe.

1.5. PaspaboTtenu, uspaboteHn n usnutaHu ca gBa BapuaHta Ha paboTHa 3eMegencka
MalmHa 3a pbyHO OpaHe Ha MacnojalHa posa, KOWTO NO3BONABAT OTKbCBaHE Ha
pasubgHanua LUBAT U TPaHCMOpPTPaHe B peoBETE HAa PO30BUTE HacaXgeHusi Ha GepauuTe U
cbbpaHata oT TAX npoaykuus no BpeMe Ha po3obepa. [okaszaHM ekcrnepuMeHTanHo ca
ONTUMAanNHOCTTa Ha KOHCTPYKTUBHOTO pelueHue, 3apaBuHaTa U (pyHKUMOHANHATa NPUrogHOCT
Ha MalmHUTe 3a paboTa Npu pasnuyHn CXeMy Ha NPUCbEAUHABAHE KbM HaBecHaTa cuctema
Ha TpakTopa, 3aemaHo oT 6epauyuTe nonoxeHwe (npaBu/cegHany) BBLPXY TOBapHWUTE
nnatcgpopmu, 6poir n pasnpegeneHne Ha Gepaunte BLpPXy ToBapHUTE NnaTdopmu, Hanuune
Ha onopHM xogdoBu konena M ap. OnpejeneHn ca onTUManNHWTE YCNOBWA 3a TsXHaTa
€eKCnnoaTtauusa 3a peanusmMpaHe Ha NPOUSBOAWTENHOCT Ha Tpyaa ABa W MoBe4e NbTU NO-
BMWCOKa OT TPAAULUMOHHOTO HEMEXAHU3NPAHO PbYHO OpaHe Ha PO30BUS UBAT.

1.6. PaspaboTteHa Ha 6a3aTa Ha NHEBMO-MEXaHN4YHUSl MeTop 3a GpaHe Ha MacnoganHu
posu, nspaboteHa U usnutaHa e semegencka paboTHa malimHa 3a nNHeBMaTUYHO BpaHe Ha
LBeTa OT HacaxaeHun ¢ macnopaiHa posa. [lokazaHn eKCnepMMeHTanHoO ca KOHCTPYKTMBHATa
3ApaBuHa 1 hyHKUMOHaNHaTa NpUrogHOCT Ha BCUYKUTE TPU BapvaHTU 3a KOMNNEKTOBaHE Ha
paboTHaTta mawuHa (eaHopenos MEP-1, asypenos MEP-2, Tpupenos MEP-3). Onpeaenenn
ca OCHOBHUTE (haKTopK, OT KOUTO 3aBUCK eChEeKTMBHOCTTA Ha MaluMHaTa Npy ekcnnoaraums,
a UMEHHO: CLCTOSIHNETO Ha PO3OBOTO HacaxaeHue, KONMMYecTBOTO pasubgHan po3os LBAT,
kBanucpukaumatTa Ha posobepauuTte. YQOCTOBEpeHa € NPUMOXMMOCTTA Ha MaluMHaTa 3a
nHeBMaTUYHO OpaHe Ha posn npu paboTta ¢ pa3nuueH (YeTeH U HeuveTeH) Bpoi Gepauw,
KomnnekTosaHeTo W ¢ Hepaym ¢ pasnuuyHa kBanudukauus, onepupaHe Ha 6GepaunTe ¢ no Aga
usetootaenutens. lNocoyeHn ca NbTUWA 3a NOCTAraHe Ha npoussBoAUTENHOCT ¢ MTA,
chopmmupaH Ha 6a3aTa Ha TPUPEAOBMS BAPUAHT HA MALLMHATA, KOSAITO NO3BONABA B paMKUTE Ha
BpemeBua auanasoH oT 5:00 go 10:00 yaca Aa ce npubupa NpoAyKUMATA OT HAcaXAEHUs C
nnowy 15 n noseye aekapa (1,5 ha), BKN. U B NUKOBUS eTan Ha Ub@TEX HA MacnogaiHaTa
Kyntypa.

1.7. Basvpailku ce Ha MOAYNHWA NPUHUMN 3a (DOPMUpaHe Ha TexHukaTa, B ABa
BapnMaHTa Ha KOHCTPYKTUBHO W3MbNHEHWe (HaBeceH W nNonyHaBeceH) e paspaboTeHa
MHOroyHxunoHanHa paboTHa 3emeencka malluHa 3a peanusnpaHe B po3onpon3BoANTENHNA
CTONAHCTBA Ha TEXHOMNOrMYHU ofnepaunn 4pes npbckaHe, cenekTUBHa pe3utba, OpaHe Ha
PO30B UBAT M TPaHCNOPTHU AEWHOCTU. [loka3aHW eKCMePUMEHTANHO ca KOHCTPYKTMBHAaTa

6



3apaBuHa WM dyHKUMOHanNHaTa MPUrOAHOCT HA BCEKW OT TEXHOMOTWYHWUTE BapwaHTU Ha
MHOrohyHKLMOHaNHaTa malumHa.

1.8. PaspaboTteHa, nspaboteHa W usnutaHa e 3emepencka paboTHa MaluvHa 3a
npoBexaaHe Ha BCUYKu peauTbenn onepaunm sa hopmupaHe Ha BUCOHMHATA U U3pA3BaHe Ha
xpacTute 6nu3Kko A0 ocHOBaTa C €AHOBPEMEHHO U3HACAHe Ha U3ps3aHaTa pacTuTenHa maca
B MexXaypeausiTa Ha HacaxaeHuaTa c macnopgaiHa posa. KOHCTpykTUBHO o6ocCHOBaHM K
M3MbNHEHN B HaTypa ca [Ba BapuaHTa 3a 3aABWXBaHe Ha pexelms OAUCK Ha pe3nTbeHus
MOZyNn Ha MawuHaTa (N0 MeXaHWYeH W XUAPO-MEXaHWYEeH MbT), KaTo ca NoCoYeHU
cneunduyHuTe ocobGeHOCTU 3a W3NON3BaHETO Ha BCEKM OT TAX. YaocToBepeHa no
eKcnepuMeHTaneH NbT € KOHCTPYKTUBHATa 34paBWHa M yHKLUOHANHAaTa NPUrogHoCT Ha
MalwmHaTa Aa peanusvpa TeEXHONOrM4yHaTa onepaums ¢ BUCOMUHU Ha psAsaHe Ao 160 cm, skn.
W Ha HaKINOHEeHU TEPEHN C AeHUBUNALMA MeXAy CbCceaHU peaoBe oT 50 cm u noseye, KakTo u
NPeanuMcTBOTO A Mpej aHanoruyHWTe Mo npegHasHavyeHwe paboTHM MalWWHW aa ocTaBA
U3PA3aHUTE XpacTW YACTU OT pacTUTENHU OCTaTbuu cneg npeMuHasaHeTo . Onpeaenexa
NpW ekcnnoaTauMoHHU U3NUTBAHUSA € cpefiHa CMeHHa NPOU3BOAUTENHOCT B Anana3sola 30-40
Axa (3 — 4 ha/cmaHa) Ha pe3nT6eHus malMHHO TPAKTOPEH arperaT, opMUpaH Ha ocHoBaTa
Ha MawwuHaTa 3a pes3uTba Ha po3u, KaTo € NOCOYEHO BINUAHMETO Ha YCNOBUATA Ha
eKcnnoaTalus BbpXy HEWHOTO HapacTBaHe UMW NOHWXaBaHe.

OT nocoveHnTe 3a NPUHOCK C HAYUHO-MPUIOXKEH XapaKTep Npuemam:

2.1. ObocHoBaHU ca napameTpuTe, uspaboTeHa W BrpageHa B paboTHa MaluvHa e
YHUBEpPCanHa TPUTOYKOBA CTOMKA, KOATO NO3BONSABAa arperatupaHeTo Ha HaBecHu W
MoNyHaBECHWU 3eMeAencku paboTHY MaluMHY KbM HaBECHU YCTPOMCTBa OT kateropuu 2, 2N u
3N, yTBbpAeHM CbC cTaHgapTv Ha MexayHapoaHaTa opraHusauus No cTaHaapTU3auvs
(International Organization for Standardization - ISO), u kbM ABaTa BapnaHTa Ha U3MTbIHEHNE
Ha HaBecHoTo ycTpoicTtso THY-2 (MsnbnHeHne A u WanbnHewue B), yTBbpAEHM CBC
cTaHdapTh Ha bbnrapckus WHCTUTYT no ctaHaapTusauma (BUC), c kouTo ce cvopbxasar
TPaKTOpuTe CbC CpefiHa MOLUHOCT - HaW-MacOBO W3MON3BaHUTE B CBETOBHOTO 3emeaenue.
TexHn4eckoTo pelueHMe 3a TpPUTOMKOBA CToMKa pewasa npobnema c nuncata Ha
cTaHaaptusupain ot BUAC aHanosu Ha BCWuYKM TUMOBE HaBECHW YCTPOWCTBA, C KOMUTO
CbopbXaBaT CBOWTE MOAENU CbC CpefHa MOLIHOCT BOAELMUTEe npou3BoauTenu Ha
3eMeerncku TpakTopu, KaTo OCUTypsiBa Bb3MOXHOCT 3a arperaTUpaHeTo Ha BCUYKN HABECHU
W NoNyHaBECHWU 3eMeaenckun paboTHN MaLlLMHN KbM HAaBECHUTE MEXAHW3MM HA TPaAKTOPU CbC
CpedHa MOLWHOCT, HE3aBWCMMO OT BapuaHTa Ha WU3MbIIHEHWE W CTaHAApTa, NO KOMTO ca
“3paboTeHN NPUCHEAVHUTENTHUTE UM ENEMEHTH.

2.2. PaspaborteHa, uspaboteHa u n3nuTaHa e LiaHroBa onpbckBawa ypeaba 3a
TpeTUpPaHe Ha XpacTUTe B HacaXAeHUst C MacnojanHa po3a, UsrpageHu nNo TpUTe Hait LUMPOKO
U3Non3BaHN cxemu 3a TAXHOTO dopMupane (¢ mexaypeans 2,8 m, 3,0 m n 3,2 m), npu
peanusnpaHe Ha rpuxn 3a pacTeHnATa Ypes NpbCkaHe No Bpeme Ha BereTauusita, Takuea kaTo
Bopba cpelly Gonectn n HenpusaTenu, NUCTHO NoaxpaHBaHe, OPOCABAHE B CyXu nepuoaw oT
BpeMe # ap. OnpegeneHn ca BugbLT, OPOAT U NO3UUMNTE Ha PasNpPbCKBAYUTE BBPXY TPU
pa3HOBMAHOCTW Ha onpbCckBawaTa ypeaba (¢ npasu u ¢ [ 06pasHm WaHrKM 3a oNpbLCKBAHE Ha
Asa nonypeaa u ¢ [1-06pa3Hu WaHr1 3a e4AHOBPEMEHHOTO ONPbLCKBaHE Ha ABa peaa C PO30By
xpactu), cbobpasHo BuAa, eTana Ha BereTauMoHHO pa3sBUTME U HayuHa Ha odopMsAHe Ha
KOPOHWUTE Ha XpacTUTe B PO30BOTO HacaXaeHme.

2.3. Paspabotena, uspaboTeHa X u3nuTaHa € LaHroBa onpkckeawla ypeaba sa
TpeTUpaHe Ha 30HaTa OT noYBeHaTa NOBBLPXHOCT Nog KOPOHUTE HA XPAcTUTE B HACAXKAEHMUA C
MmacnoganHa posa 3a peanusupaHe Ha TPUXM 3a pacTeHMsiTa Ype3 NpbckaHe No Bpeme Ha
BeretauyusiTta, cebp3aHn c Oopbata C nnesenuTe, BHACAHETO HA TEYHU KOPEHOBM
CTUMyNnaTopWu, NOMUBAHETO Ha MMagu pacteHus u ap. OnpeaeneHu ca bIuTe Ha
pasnpbCKBAHEe U NapaMmeTpuTe 3a No3ULUOHWpaHE Ha pPasNpbCKBAYUTE BLPXY LUAHMMTE HA
onpbckeawara ypeaba (BMCOYMHA OT NOYBEHATA NMOBLPXHOCT, OTAANEYEHOCT OT PO30BUSA
XpacT, bBIbN Ha HAKMOH KbM XOpU3OHTanaTta), rapaHTUpalwy KOJIMYECTBEHO U KayeCTBEHO
TpeTupaHe Ha onpbLCKBaHaTa 30Ha OT NOYBEHaTa NOBbLPXHOCT B OCHOBATA Ha XpacTa, npu asa
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BapvaHTa 3a LUMpWHa Ha oNpbCKBaHaTa 30Ha (NoNoBWHaTa Uny usnata LWwvpuHa nog kopoHaTa
Ha po3oBuA xpacT). U3BeeHu ca perpecMoHHM MaTeMaTU4eCcku 3aBUCUMOCTM 3a NPULIM3HO
onpegensaHe Ha bMbNA Ha pasnpbCKBaAHE W HAKIIOHA Ha PA3NONOXeHWe Ha pa3npbekeay 3a
BHacAHe Ha Xxepbuuman, cbobpasHO KOHKPETHUTE YCNOBUS Ha  eKcnnoaTauus
(TexHonornyHaTa cxema Ha 3acaxaaHe, CbCTOSAHUETO Ha PO30BOTO HAcaXdeHue, cxemaTta Ha
npbCKaHe W A4p.), C ornep HeaonyckaHe nonagaHeTo Ha paboTHa TeYHOCT BbPXY NMCTHaTa
Maca Ha MacnogamHoToO pacTeHue.

2.4. PaspaboTteHa, uspaboteHa M u3nutaHa e paboTHa MallMHa 3a NHeBMaTU4YHa
CenekTuBHa pe3nTba B HacaxAeHWs C MacnojaiHa pos3a, 3a peanusauusita Ha KOATO
NPoBeXAaALMAT pesuTbaTta OT 3eMsiTa onepaTop, AUCTAHUMOHHO, C MUHUMANHU YCUNUS
OTpsA3Ba noanexawurte 3a OTCTpaHABaHe po3oBM cTbb6na u cvbupa BLPXY ToBapHa
nnatopma 3a nocrnegsallo W3HACAHE MW3BbLH MPefenuTe Ha Ppo30BOTO HacaMXaeHue.
MaunucneHo e, ye NHEBMATU4HUTE CUCTEMM Ha €KCMNoaTUpaHUTE B pO30CNPOM3BOAUTENHATA
NMPaKTUKa 3eMEeAENncKkn TpakTopu ca B ChCTOSHME fa OCUMYPABAT CbC CMbCTEH BbL3AyX ABe
NHEBMAaTUYHN HOXWMLM 32 HenpeKkbcHaTa cenekTuasHa pesntba B CTONAHCTBa C HacaXaeHua C
macnopaiHa posa. [lpenopbyeHo e 3a cenekTuBHa pe3nuTba B pPO30BU HAacaXOeHWs
M3NON3BAHETO Ha NHEBMATUHHW HOXMUW, KOUTO NO3BONSABAT OTPA3BaHe Ha AbpBEcUHa C
AvameTbp ao 25 mm.

2.5. OnpepeneHn ca KOHCTPYKTUBHM W TEXHONMOMMYHM NapameTpu (aMameTpuuHuUTe
pasmepy 3a 3acCMyKBalLLUTe HakpaWHUUM, BMOADBT K PA3NONOXKEHNETO Ha pEXELLUTE eNeMEHTH
3a BrpaxpgaHe B TAX, CTOMHOCTUTE Ha Bakyyma) Ha TEXHUYECKO CpeacTBo, paspaboTeHo Ha
fazaTa Ha MeToAa 3a MexaHW3WpaHO OTAENsHEe Ha UBeTa Ha MacnogaiHa posa oOT
pacTeHUeTo, KOUTO OCUTYPABAT YCNOBUA 3a OTAENSIHE Ha LBETOBETE OT PO30BUTE CThONA Npu
BCEKM ONUT 3a ToBa, 6e3 3acMyKkBaHe Ha HaMUpaLMTE CE OKOMO TAX JIUCTA U HEPA3TBOPEHU
NbNKU, 63 UnNu ¢ MMHUMAanNHo ycuive oT CTpaka Ha po3obepaua.

2.6. PaspaboTeHo Ha OCHOBaTa Ha NHEBMO-MEXaHW4HWUS MeToh 3a OpaHe Ha
MacnogaiHu posu, u3paboTeHO U M3NUTAHO € TEXHUYECKO CPeACTBO (OTKLCBALY Moayn) 3a
MEXaHu3npaHe 0TKLCBaHETO U TPAHCMOPTUPaHE Ha PO30BUA LBAT A0 MACTOTO Ha cbOupaHeTo
My. YcTaHoBeHW ca BWUABLT, pa3MepuTe W KOH(UrypauusTa Ha efleMeHTUTe Ha
LIBETOOTAENUTENSA Ha OTKLCBALMA MOAYI, OCUrypsaBaLm eproHoMudHa paboTa npu GpaHeTo
Ha Po30B UBAT. M3uncneHun ca cTouHOCTUTE Ha NapameTpuTe Ha paboTHaTa cpeaa (aebut u
HanaraHe Ha Bb3AYLWHWA NOTOK), KOUTO Buxa ocurypunu yCnosua 3a OTKbCBaHE Ha LiBeTa W
U3HacsAHEeTO My U3BBLH OTKbCBALWMA Moayn 6e3 HeaonycTUMO HapaHsBaHe. PopMynupaHu ca
U3NCKBAHMA Npu W3paboTBaHETO Ha CbLCTABHUTE ENEeMEHTM HA OTKLCBALUMA MOAYN 3a
ocurypsieaHe Ha MakcumarnHa eekTMBHOCT B npoueca Ha paboTa.

2.7. O6ocHoBaHuW ca NnapaMeTpuTe, KOMNMNEKTOBAHA U U3NUTaHa € OpOCUTENHA cUCTEMa
3a oBnaxHssaHe Ha cbbpaHua po3os UBST B 06LWMA cbA Ha 3eMeaenckaTta paboTHa MalwnHa
3a NHeBMaTU4HO BpaHe Ha posu, ¢ Len HeyTpanuaupaHe Ha U3CyLLaBalOTO Bb34eNCTBME Ha
noBMIaBallaTa ce AHeBHa TemnepaTypa U NpeMuHaBallMs Npe3 CbRa BbL3AyLIEeH NOTOK.
[okasaHa e ekcrniepuMeHTanHo (yHKUMOHANHaTa i NPUroaHOCT Aa NoAAbLPXa MOCTOAHHA
BnaxxHocT 8 rpaHuuuTe 80 — 85%, ¢ uen 3anasBaHe B KONUYECTBEHO U KAYECTBEHO OTHOLLIEHNE
Ha OTKbCHaTUA PO30B LBAT ¥ CbABbPXKALLOTO Ce B HEro eTeEpPUYHO Macno.

OT nocoyeHuUTe 3a NPUHOCK C NOTBBPANTENEH XapaKkTep npuemMam:

3.1. KoHcTaTupaHo e, Ye pasmepuTe Ha cTtonaHcTeaTa B Penybnuka Bwnrapus, B kouto
ce OTrnexAa macrogaiHa posa, ce pas/iM4aBaT, KakTo U Ye He € efHaKBa cTeneHTa Ha
MexaHu3upaHe v ehekTUBHOCTTa Ha M3NON3BaAHUTE TEXHUYECKN CPEeACTBa B pasfUYHUTE No
pasMmep poO3oNpoOW3BOAUTENHW cTonaHcTBa. PopmynupaH e M3BoA, Ye yegHakBABaHe Ha
ycnosuATa 3a NPoOU3BOACTBO W NoBvilaBaHe Ha €(eKTUBHOCTTA Ha TEXHONOINMYHUA npouec
npu oTrnexgaHeTo Ha MacnogavHa posa moxe ga 6bae nocTurHato ypea paspaboreaHe u
BHeapsiBaHe B npakTuKaTa Ha TeXHU4eckn cpeacTea (paboTeH MHBEHTApP) 3a MexaHusnpaHe
Ha AEWHOCTW, CBBbp3aHW C rpwxuTe 3a pacTeHusATa U NpubupaHeTo Ha pO30BUS LBAT,
cbobpasHo pasmepa Ha PO3ONPOU3BOAMTENIHUTE CTONAHCTBA ¥ Bb3MOXHOCTUTE Ha TeXHUTe
cTonaHu Aa UHBeCTUpaT B HOBa TexHuKa. MNoaxoasum 3a BHeapsiBaHe B Mankute no pasmep
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cTonaHcTsa ca paboTHM MawmHM OT TUM ,MHOTOYHKUMOHANEeH“, no3sonssawyu
U3BBLPLIBAHETO HA NOBeYe OT e4Ha TEXHOMOrM4YHa onepauus, kato hopMmynaTa 3a ycrnewHus
WM NpVYeM B NpaKkTUkKaTa e “NpocTa KOHCTPYKUMA - 6bp30o KOHUrypupaHe - HagexaHa pabora
- NecHa noagpbxka - npueMnusa ueda“.

3.2. YcTaHOBEHO e, Ye NpU CbLBPEMEHHUA HA4YMH Ha NPOU3BOACTBO peaula AeAHOCTH
NPV OTrNeXaaHeTo Ha MacnoAawHa posa ca HambNHO MEXaHW3MpaHu, APYrM ca 4acTUYHO, a
HanbNHO pbyHO € BpaHeTo Ha PO30BMUA UBAT, pa3XxoguTe 3a KOETO B aKTUBHO LiBETOAaBaLLO
HacaxgeHue ca OKomo ABe TPeTU OT pas3xoauTe 3a TpyA, a Npe3 nocnegHuTe roauHW aaxe v
OT U3KynHaTa ueHa Ha chbbpaHaTa npoaykuus. 3agbnXuTenHo YCNoOBKUE NpU CTapTUpaHe Ha
pa3paboTku BLPXY Cbh3jjaBaHETO Ha TEXHUYECKN CPEACTBA 3a MeXaHU3aupaHe Ha AeiHOCTY npw
oTrnexpaHeto n OpaHeTo Ha MacrogafiHa po3a e HaMupaHeTo Ha 0anaHc Mexay
HeobX0ANMOCT, Bb3MOXHOCT 3a peanusauus U MKOHOMUYECKa LienecbobpasHoCT.

3.3. [lokazaHa eKCNepUMEeHTaNnHO € HEBBL3MOXHOCTTa eQWHCTBEHO C MNOoMowTa Ha
Bakyym fa ce OTAENAT BeHeYHUTEe NUCTa OT YalLKUTE Ha BCUYKWU nognexawm Ha ckbupade
po30BK LiBeTOBE, KakTo v aa 6baaT OTKLCHATH LenvuTe LBETOBE OT MacnoganHoTo pacTeHue
fes oTpuuaTtenHu nocneacTBMA 3a CaMOTO pacTeHUe, OTKLCHATUA pPO30B LBAT U
CbABLPXKALLOTO Ce B HEro eTEPUHHO MAcHo.

3.4. YcraHoBEHO €, Ye TpaKTopHaTa NHEBMAaTW4HA CUCTEMAa He € B CbCTOSIHME Mpu
npuetaTa oTBOpEHa cucTema 3a paboTa Ha oTkbcBawaTa ypeaba 3a po3oB LBAT 4a OCUIYpU
HeobxoaumuTe ycrnoBust 3a NHeBMaTUYHO OpaHe Ha MacnogaitHa po3a Ges npekncBaHe, KaTo
rMaBHUTE NPUYMHK 33 TOBA Ca HECNOCOBHOCTTa Ha koMnpecopa i Aa noaabpXa HYXHOTO
NOCTOAHHO HanAraHe Ha Bb3AyXxa B Hes 3a peanuanpaHe Ha BaKyyMHO-MEXaHWYHOTO
oTAenaHe Ha UBETOBETE OT XpacTa U HegocTaTbYyHUs 06eM Ha HEWHNA Bb3ayLUEH pe3epBoap
3a ocurypsisaHe 6e3 cnupaHe Ha HeoOXOAMMOTO KONMWUHECTBO BL3AYX 3a NpeaBwXBaHe Ha
OTKbCHATUTE LUBETOBE 40 MACTOTO Ha TAXHOTO cbOupaHe.

3.5. O6ocHoBaHW U ONUTHO AOKa3aHW ca NpeaMMCcTBaTa Ha MalWHHOTO BpaHe npea
TPaAUUMOHHOTO PBbYHO Npu chbupaHe Ha uBeTa OT MacnojaitHa posa, W3passBalin ce B
nogobpeHn ycnosus Ha TPyA, HamaneHa noTpebHocT oT paGoTHa pbka, MbRHOTa NpU
cbbupaHe Ha noanexatums 3a OpaHe 3a AeHS LBSIT, NO-BUCOKA NPOU3BOANTENHOCT.

Vill. Ty6nukaunmoHHa aKTMBHOCT M OLIeHKa Ha Ka4eCTBOTO Ha HayuHUTe NyGnukauuu
Mo pesynraTh oT U3cneABaHUATa, NONyYeHU B PaMKUTE Ha AecepTaLMoHHUS TPYA, ca
nybnukyBann 28 HayyHu Tpyaa, AeceT OT KOUTO B U3AaHusi, pechepupaHn U MHAEKCUpaHN B
cBeToBHOM3BECTHUTE Ha3u naHHM Web of Science u/vnu Scopus. B 25 6p. ot ny6nukayuuTe
kaHAMAaTLT € Bogew, asTop, B 2 6p. e BTopu aBTOp. Hay4HuTe TpyaoBse ca nybnukysaHu B
cnucawunaTa ,Bulgarian Journal of Agricultural Science®, ,Journal of Balkan Ecology”, ,Applied
Researches in Technics, Technologies and Education®, ,Bulgarian Journal of Soil Science”,
.PacmeHuesbdHu Hayku“, ,CenckocmonaHcka Hayka®, ,CenickocmonaHcka mexHUKa®,
~Mexanu3sayus Ha semedeniuemo”, ,AepourxeHepus” (Pycus), ‘Plant Science Today” (WHaus),
B cOopHMuM C AoknagnM OT MEeXAYHapoAHW M HAUMOHANHW HaydHW OpyMM W B ApYyru
NEpUOANYHMN U3aaHna. HayyHuTe Tpyaose ca NOAroTBEHW C ronAma NPUUM3HOCT M C BUCOKA
cteneH Ha  BceoOxBaTHOCT  OTpassBaT  M3fnon3BaHWUTE MeToAW W CpeacTsa,
nocneaoBaTeENHOCTTa NpU peanusvMpaHe M NOCTUrHaTUTE pe3ynTaTh OT U3cNeABaHUs BbpXY
pa3paboTBaHeTO Ha METOAMN M TeXHUYECKN CPeACTBa 3a MeXxaHU3aLusl 8 pO30NpoM3BoACTBOTO
OT BCUYKUTE OCEM pasfena Ha AUCepTaLMoHHUA TPYA.

MNocouennte matepvanu B CnpaBkaTa 3a CbOTBETCTBUE C MUHUMANMHUTE HALMOHANHW
U3UCKBAHNA M C pernameHTupaHuTe B rn.6 ot lpaeBunHuka 3a npunaraie Ha 3PACPB B CCA
AONBMHUTENHU M3UCKBaHMA 3a npwaobuBaHe Ha HayyHaTa CTeneH ,JOKTOp Ha Haykute“
HanbnHO YAOBNETBOPSABAT KPUTEPUMTE MO BCUMKW rPynu nokasatenu. He e koHcTaTupaHo
HanuuMe Ha nocoyBaHe Ha Tpyaose, UWTUPAHMS WM Ap. AOKasaTencTBeH MaTepwuarn,
N3NON3BaHU Npu NpeaxoAHU Npoueaypy 3a HayvyHO U akageMUYHO u3pacTBaHe Ha KaHaupaTa.



IX. Kputnunu 6enexxu, BbNpocH 1 Npenopbku KbM KaHauaara
KpuTuuHmn 6enexku:

1. O6embT Ha aBTOpechepaTa npexsbpns npenopbyaHua pasmep B [paBunHuka 3a
npunarade Ha 3PACPE B CCA (koitTo e ago 50 cTp.).

2. OTaenHn Tabnuuu OT OCHOBHMA TEKCT Ha Auceptauusata Guxa mornu ga 6wvpar
npeacraseHu B [NpunoxenunsTa (Hanpumep Tabnuuute ot 4.21 go 4.26).

Bwnpoc:

1. Kak ce otpssBaT pasnofiokeHWTe B HenocpeacTBeHa ONW3OCT 40 noyBeHaTa
MOBBLPXHOCT NofierHanu B MexaypeawaTta cTbbna oT po3oBuUs XpacT, KaKBUTO ce
Habnioaaeart HanponeT, ocobeHo cneg obunHa cHexHa auma?

MNpenoptbka:

1. MNpoabnxaeaHe Ha uscneABaHUATa 3a Cb3jaBaHe Ha TEXHUYECKO CPEACTBOo 3a BpaHe
Ha macnogaiHa posa, B KoeTo posobepauumte ca 3aMEHEHU OT aBTOMaTu3vpaHa
CUCTEMa 3a OTKbLCBAHE Ha po30BUSA LIBAT.

3AKNIOYEHUE:

Bb3 ocHoBa Ha npunoxeHuTe OT KaHAMAATA pasfMUHW METOaU Ha u3crneasaHe,
u3sedeHuTe ekcnepuMeHT, HanpaseHuTe o6o6LIeHns 1 N3BOAUN CYUTAM, Ye NpeacTaBeHuAT
AvucepTaLMOHEH TpyA oTroBapA Ha usucksaHusaTa Ha SPACPE u MNpaeunHuka 3a pa3BuTue Ha
akageMnyHna cbeTtas B CenckocTonaHcka akaAeMusi, KOeTo My jaBa OCHOBaHWE Aa ro oUeHs
MONOXUTENHO.

Bb3 ocHoBa Ha ropeusnoXeHOTO npeanaram Aa ce NPUCBou Ha npod. A-p uHX. CHexaH
MBaHoB Boxkoe HayyHaTa cTeneH “AOKTOp Ha HaykuTe” B oBnacT Ha Buclue obpasoBaHne
TexHnyeckn Hayku, npodpeCMOHanHO HanpaeneHue MalUMHHO WHXEHEPCTBO, HayyHa
cneyunanHocT ,MexaHusaums u eneKTpugrKaumMa Ha pacTeHNEBBACTBOTO".

. /

[ara: 04.06.2024 . WU3roTBWN PELIEH3UATA: / /

Akaa. Xpucto benoes, oTH
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. A short presentation of the candidate

Professor Snezan Bozhkov, PhD was born on 6™ April, 1962 in Jambol. In 1981, he
graduated his secondary education with a gold badge for excellent success at the agricuitural
mechanization technical school in his hometown. After completing his regular military service
in 1983, he entered HTS "Angel Kanchev" (now University of Ruse) as a full-time student. After
the first academic year, he continued his education at the Moscow Institute for Engineers in
Agricultural Production "V.P. Goryachkin" (now the Institute of Mechanics and Power
Engineering at RGAU - MSHA named after K.A. Timiryazev). In parallel with the educational
process, during the last three years, he participated in the implementation of research projects
related to the conversion of tractor diesel engines to work on a gas-diesel cycle and the
development of mobile energy vehicles with non-traditional formation schemes in parallel with
the educational process. He graduated his higher education in 1988 with an excellent diploma
and a proposal to enter postgraduate studies (doctorate).

In the period November 1989 - April 1993, he was a full-time PhD student at the "V. P.
Goryachkin”, Russian State Agricultural University. He successfully defended a candidate
(doctoral) thesis on the topic “Traction coupling properties of a modular energy technology
device” at the end of the doctoral studies.

On September 1, 1993, he started working at NIMAE - Sofia, where he worked in the
"Energy, Transport and Machine Use in Agriculture" section, successively as a constructor until
May 1994, a research assistant 29 degree during the period "May 1994 - March 1995. ",
research associate 1st degree during the period "April 1995 - June 2001". In 2001, after a
competition, he was awarded the scientific title of "senior research associate Il degree", and
since 2018 he has held the academic position of "professor” at the "Nikola Pushkarov" IATSPP.
During the period 2003-2005, he was a part-time teacher at the Technical College - Yambol.

His scientific activity includes research, construction, modernization and optimization of
agricultural tractors, working machines and machine-tractor plants. Since 2012, it has been
consentrated on the mechanization of operations of the technological process in the cultivation
and harvesting of rose oil.

He took part in the implementation of 31 scientific and applied projects in our country
and abroad in the field of mechanization of agricultural production, 5 of which as a project
manager. He has published over 115 scientific and popular science works at home and abroad,
delivered 30 reports at 27 scientific forums, registered 4 useful models in the Patent Office of
RB. He is the co-author of 5 scientific products, evaluated with author's certificates and
certificates for implementation in practice. Scientific developments carried out by working
groups with his participation have been awarded 5 awards from competitions for innovative
products, and he is the head of 4 of the groups.



He participates in commissions of national importance to the Ministries of Agriculture,
Transport and Communications and Economy. Within the SAA, he is a member of the Scientific
Council for "Technical Sciences”, the Expert Council for "Technical Sciences", the Committee
for Control of Procedures for the Development of the Academic Staff, the Standing Committee
for Innovations and Technologies. His participation in the governing bodies of IATSPP "Nikola
Pushkarov" over the years has been in the capacity of scientific secretary, chairman of CSM,
member of the Scientific Council, head of department, etc. He is a member of scientific editorial
boards at home and abroad.

He is a member of the Scientific and Technical Union of Agricultural Specialists. He is
also a national expert at the Scientific and Technical Union of mechanical Engineering.

II. General characteristic of the dissertation and the abstract - volume and
structure

The dissertation work on the topic "Mechanized cultivation and picking of rose oil" has
as a goal to increase the efficiency of rose production and improve the working conditions of
the persons employed in it by optimizing the use and development of new methods and
technical means for mechanizing operations of the technological process at the growing and
picking of rose oil. In terms of its structure and content, the dissertation meets the specific
requirements of the structural unit, as well as the requirements laid down in the LDASRB and
in the Regulations for its implementation in the SAA for the presence of theoretical summaries
and solutions to major scientific and applied problems that correspond to modern
achievements and represent a significant and original contribution to science. Within its frames,
organizational forms and technological schemes were justified, hypotheses were raised and
verified, parameters of constructive solutions were determined, methods were defined, working
machines for rose production were created, allowing the mechanized performance of a wide
range of activities related to plant care, picking rose blossoms and transporting agricultural
cargo.

The dissertation contains 518 pages, including: introduction; list of entered
abbreviations and acronyms; list of notations of parameters and indicators; eight sections
(including 183 figures and 89 tables) with conclusions; a list of the main contributions from the
obtained research results - 20 items; list of cited literature; attachments to individual sections;
list of publications on the dissertation work; evidentiary material for recognition by international
and national organizational structures of the achieved results on the topic (including useful
models registered by the Patent Office of the Republic of Bulgaria and received awards); short
summaries in English and Russian; content.

The abstract is 60 pages, within which the results of the 8 sections of the dissertation,
the full content of those formulated by the candidate's contributions, the titles of the published
works based on the results of the dissertation research, summaries in English and Russian.
With the exception of the maximum volume specified in the Rules for the Implementation of
LDASRB in the SAA, The abstract is completed in accordance with the requirements for
structure and content and objectively reflects the dissertation with the exception of the
maximum volume specified in the Rules for the Implementation of LDASRB in the SAA

lll. Topicality of the problem

The butter rose is one of the most significant symbols of national pride, and the extracted
essential oil from the flowers of a rose grown in the Republic of Bulgaria has qualities that give
it its leadership position on a global scale. The cultivation of the butter rose is characterized by
features that are rare or completely absent in other agricultural crops, incl. oilseeds at the same
time. This concerns the mechanization of the operations of the technological process related
to the care of the plants and the picking of the rose flower with particular force. From the care
of plants in rose plantations, the priority for mechanization is pruning operations, which require
the availability of considerable labor and time for implementation, as well as the costly activities
implemented by spraying to fight pests and to regulate physiological processes in plants.
Taking into account the extremely high importance on the final effect that the timely and full
harvesting of the color from the rose plantations has, a major emphasis requires the
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mechanization of the only non-mechanized operation - the picking of the color in oil rose
plantations. The shrinking of the market for essential oils, the increase in the quality
requirements of the offered products, the lack of labor are additional factors that require the
search for solutions that ensure the production of rose oil at acceptable prices and indisputably
high quality. With a decisive contribution to finding an adequate response to the situation that
has arisen, research on the development of effective, easy-to-apply, economically expedient
solutions for the mechanization of the problematic activities in the cultivation of the oil-bearing
rose may prove to be the case. Such research is stacked in the aims and problems of the
dissertation work, which makes it timely and necessary.
IV. Literary awareness and theoretical preparation of the candidate

The bibliographic reference on the subject of the dissertation, indicated by the
candidate, includes 189 titles, of which 128 are in Cyrillic (30 in Russian) and 61 in Latin. The
literary sources included in it supplement the knowledge and professional competence of the
candidate in the field of mechanized agriculture accumulated from the secondary training
course up to now with information necessary to adequately assess the state of mechanization
in rose production. Regardless of the almost complete absence of information on some issues,
with the theoretical knowledge and practical experience accumulated over the years, the
candidate identifies and competently analyzes the problematic moments in the technological
process in the cultivation of oil rose, forms the goal, determines the object and subject of the
research and formulates the tasks of the research. Based on theoretical dependencies of "Fluid
Mechanics”, using the potential of simulation modeling, applying methods of mathematical
statistics and established in the world theory and practice approaches to evaluation and
analysis, plans and implements theoretical and experimental studies, based on the results of
which he offers solutions for the mechanization of non-mechanized activities in the cultivation
of rose oil, to increase productivity, improve working conditions and reduce costs in rose
production. He visualized the obtained resuits with the help of appropriate software products
in a clear and easy-to-use form.

V. Methodical approach

The candidate summarizes the requirements in a methodical plan and develops a
scheme of scientific research in engineering agricultural practice , which follows in the
dissertation based on the common points in applied approaches when conducting research in
various fields of scientific knowledge and taking into account the specifics of scientific research
with an engineering (technical) focus in agricultural practice.

Scientific research on the creation of technical means for the mechanization of activities
in the cultivation and harvesting of rose oil includes the conduct of theoretical studies and
experimental tests. The development of each technical tool is implemented as an independent
study, taking into account the specifics of the technological operation being performed. In
general, any research starts with raising a hypothesis and its verification. If the hypothesis is
accepted as admissible, a simulation model is developed, with which computer modeling is
carried out to determine the main design parameters and operational indicators of the
developed technical device. Based on the obtained results, a trial sample is created, which is
tested for structural strength and functional suitability in laboratory and field conditions. The
research ends with an evaluation of an indicator of the technical-economic characteristics.

In the process of research implementation, preliminary and parallel studies, theoretical
and experimental studies were conducted to obtain information necessary for the
implementation of the main studies. The methods of mathematical statistics were applied to
process the obtained results.

VI. Significance and persuasiveness of the obtained results, interpretations and
conclusions
Taking into account the morphological features of the oil-bearing rose, the type of farms
and the activities carried out during its cuitivation, the need, the possibility and the economic
expediency of the research, methods and technical means have been developed for the
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mechanization of operations of the technological process in caring for and picking the color
from the essential oil culture . The features which characrerised the dissertation work are:

1. A classification of rose-producing farms in the Republic of Bulgaria has been
developed according to the "used agricultural area” criterion, and the optimal energy
means for mechanized cultivation of the oil-bearing culture in each of them have
been determined. On their basis, farm owners can assess the necessary, but also
adequate to their capabilities, investments for the purchase of agricultural
machinery, and the state executive bodies can specify the allocation of funds to
support agricultural farms, according to their capabilities for effective absorption.

2. A two-phase scheme, not applied in rose production, combining pneumatic suction
of the color and mechanical cutting of the flower stem under the calyx, based on
which a method for the mechanized separation of the color of an oil-bearing rose
from the plant, was defined theoretically and verified experimentally.

3. A pneumatic-mechanical method for the mechanized picking of oil-bearing roses has
been defined, completely new to the rose-growing practice, according to which the
rose flower is separated from the bush by pneumatic suction of the flower with
mechanical cutting of the flower stalk below the calyx and is moved by an air stream
to the gathering place.

4. The parameters of a universal three-point stand for working agricultural machines
are determined, which will allow the aggregation of mounted and semi-mounted
working machines to the mounted mechanisms of medium-power tractors, the
connecting elements of which are made in accordance with the national BSS-
standard and the international ISO- standard.

5. The parameters of inexpensive to manufacture, easy to use and service technical
solutions for spraying the rose bushes and for treating the soil surface under their
crowns, allowing the fight against weeds, diseases and enemies and regulating the
physiological processes in the plants, are substantiated.

6. The parameters of original designs of technical means are grounded for:

- mechanization of rose flower picking;

- carrying out selective pruning with simultaneous removal of the cut plant mass
outside the plantation;

- forming the height and cutting the bushes near their base, directing the cut plant
mass into the inter-row space of the oil rose plantation.

7. Work machines have been researched and created for the mechanized
performance of a wide range of activities related to plant care and rose picking,
namely:

- machine for the implementation of care in oil rose plantations by spraying the rose
bushes;

- machine for the implementation of care in oil rose plantations by spraying the soil

surface under the crowns of the rose bushes;

- machine for selective pruning in rose plantations;

- single-module machine for mechanizing the picking of the flower from an oil-bearing

rose with manual plucking of the flower,;

- three-module machine for mechanizing the picking of the flower from oil-bearing rose
with manual and pneumatic plucking of the flower;

- machine for pneumatic picking of oil-bearing roses;

- pruning machine for forming the height and cutting close to the soil surface of the
bushes in rose plantations.

The results are visualized in 89 tables and 183 figures in its main part. In the Appendices
of the dissertation, The results of preliminary studies, theoretical and experimental studies,
drawings of original constructive solutions, etc. are included in the Appendicies of the
dissertation.



Based on the results of research conducted within the framework of the thesis work, 14
reports were prepared, presented at international and national scientific forums, 28 scientific
works were published, 4 useful models were registered in the Patent Office of the Republic of
Bulgaria, 4 awards were received from competitions organized by leading international and
national structures, namely the International Exhibition for Agricultural Equipment AGRA -
2020, the Union of Inventors in Bulgaria, STUME of Mechanical Engineering, Association of
leading structures in the field of agricultural science, education and practice.

The results presented in the thesis are of undoubted significance for rose production
practice. They provide conditions for solving problems that have arisen both at the modern
stage of development of our society and those that have a history of almost 300 years.

The formulated conclusions on the individual sections and at the end of the dissertation
are on the topic of the dissertation work, precisely summarize the achieved resuits and will
inevitably find resonance and application in theory and practice.

Vil. Contributios of the dissertation work

The candidate formulated 20 contributions as far as the results in the dissertation are
concerned. All of them are directly related to the topic of the dissertation work, the set goal and
tasks of the research. Although some of them are more thoroughly presented, they accurately
reflect what was achieved within the framework of the dissertation research, substantiated
confirm or reject certain facts and hypothetical statements, correctly present what is different
from what is known so far in the field of the mechanization of rose production.

The candidate has divided the contributions into three groups: original, scientific-applied
and confirmatory.

| accept the distribution of the contributions made by the candidate, taking into account
the specifics of the scientific activity in the field of agricultural engineering practice. Completely
explainable, the results are mainly of an applied nature, and classifying them only in the two
groups used in the wider scientific community (scientific-fundamental and scientific-applied)
would prevent a correct assessment of their significance for science and practice.

Of those indicated for contributions of an original nature, | accept:

1.1. The concept of "scientific research in engineering agricultural practice” is defined
as "a conceptual, personnel and economically justified complex of activities for the creation of
new or improvement of existing technical means for the mechanization of technological
operations in the cultivation and harvesting of agricultural produce” and the methodological
aspects are summarized fundamentals of engineering research in agricultural practice.

1.2. A classification of rose-producing farms in the Republic of Bulgaria has been
developed according to the "used agricultural area” criterion, and the optimal energy means
for mechanized cultivation of the oil-bearing crop in each of them have been determined.

1.3. A two-phase vacuum-mechanical scheme, combining pneumatic suction of the
color and mechanical cutting of the flower stem under the calyx, is theoretically justified and
verified experimentally, on the basis of which a method is defined for the mechanized
separation of the color of an oil-bearing rose from the plant.

1.4. A pneumatic-mechanical method for the mechanized picking of oil-bearing roses is
defined, according to which the rose flower is separated from the bush by pneumatic suction
of the flower with mechanical cutting of the flower stalk below the calyx and is moved by an air
stream to the collection point.

1.5. Two versions of a working agricultural machine for hand-picking oil rose have been
developed, manufactured and tested, which allow the plucking of the blossomed flower and
transport in the rows of the rose plantations of the pickers and their collected production during
the rose harvest. The optimality of the design solution, the strength and functional suitability of
the machines for working with different schemes of connection to the tractor's hinged system,
the position occupied by the pickers (standing/sitting) on the loading platforms, the number and
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distribution of the pickers on the loading platforms, presence on supporting running wheels,
etc. The optimal conditions for their operation have been determined to realize a labor
productivity two or more times higher than the traditional non-mechanized manual picking of
the pink flower.

Developed on the basis of the pneumo-mechanical method for picking oil-bearing roses,
an agricultural work machine for pneumatically picking the color from oil-bearing rose
plantations has been manufactured and tested. The structural strength and functional suitability
of all three options for completing the work machine (single-row MBR-1, two-row MBR-2, three-
row MBR-3) have been experimentally proven. The main factors on which the efficiency of the
machine in operation depends are determined, namely: the state of the rose plantation, the
amount of blossomed pink flowers; the qualification of rose pickers. The applicability of the
pneumatic rose picking machine when working with a different (even and odd) number of
pickers, its assembly with pickers of different qualifications, operating the pickers with two color
separators has been verified. Ways to achieve productivity with TU, formed on the basis of the
three-row version of the machine, which allows within the time range from 5:00 to 10:00 hours
to harvest the produce from plantations with an area of 15 acres and more (1, 5 ha), incl. and
in the peak flowering stage of the oilseed crop.

1.7. Based on the modular principle for the formation of the technique, a multi-functional
working agricultural machine has been developed in two variations of construction (canopy and
semi-canopy) for the realization in rose farms of technological operations through spraying,
selective pruning, rose picking and transport activities. The structural strength and functional
suitability of each of the technological variants of the multifunctional machine have been
experimentally proven.

1.8. An agricultural work machine has been developed, manufactured and tested for
carrying out all pruning operations for forming the height and cutting the bushes close to the
base with simultaneous removal of the cut plant mass in the inter-rows of the oil rose
plantations. Constructively justified and implemented in kind are two options for driving the
cutting disk of the pruning module of the machine (mechanically and hydro-mechanically), and
the specific features for the use of each of them are indicated. The structural strength and
functional suitability of the machine to implement the technological operation with cutting
heights of up to 160 cm, incl. and on sloping terrain with a deviation between adjacent rows of
50 cm and more, as well as its advantage over similar-purpose working machines to leave the
cut bushes clean of plant residues after its passage. Determined during operational tests is an
average shift productivity in the range of 30-40 decares (3 — 4 ha/shift) of the pruning machine-
tractor unit formed on the basis of the rose pruning machine, indicating the influence of
operating conditions on its increase or decrease.

From those mentioned for contributions of a scientific and applied nature, | accept:

2.1. The parameters are substantiated, a universal three-point stand is made and buiit
into a working machine, which allows the aggregation of mounted and semi-mounted
agricultural working machines to mounted devices of categories 2, 2N and 3N, confirmed with
standards of the International Organization for Standardization (International Organization for
Standardization - 10S), and to the two versions of the mounted device TNU-2 (Version A and
Version B), approved by standards of the Bulgarian Institute for Standardization (BIS), which
are equipped with medium-power tractors - the most widely used in the world agriculture. The
technical solution for a three-point stand solves the problem of the lack of BIS-standardized
analogues of all types of attachment devices with which the leading manufacturers of
agricultural tractors equip their medium-power models, providing the possibility of aggregating
all mounted and semi-mounted agricultural working machines to the mounted mechanisms on
tractors with average power, regardless of the variant of execution and the standard according
to which their connecting elements are made.

2.2. A bar spraying device was developed, manufactured and tested for treating the
bushes in oil rose plantations, built according to the three most widely used schemes for their
formation (with a row spacing of 2.8 m, 3.0 m and 3.2 m), upon realization of plant care by
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spraying during the growing season, such as fighting against diseases and enemies, foliar
feeding, watering in dry periods of time, etc. The type, number and positions of the sprinklers
on three varieties of the spraying device (with straight and L-shaped bars for spraying two half-
rows and with U-shaped bars for the simultaneous spraying of two rows of rose bushes) were
determined, according to the type, the stage of vegetative development and the way the crowns
of the bushes are formed in the rose plantation.

2.3. Aboom sprayer was developed, manufactured and tested to treat the area from the
soil surface below the crowns of the bushes in oil rose plantations to implement plant care by
spraying during the growing season related to weed control, the introduction of liquid root
stimulators, watering young plants, etc. The spraying angles and parameters for positioning
the sprinklers on the rods of the spraying device (height from the soil surface, distance from
the rose bush, angle of inclination to the horizontal) have been determined, guaranteeing
quantitative and qualitative treatment of the sprayed area from the soil surface at the base of
the bush, with two options for the width of the sprayed zone (half or the entire width under the
crown of the rose bush). Regression mathematical dependences have been derived for the
precise determination of the spraying angle and the inclination of a sprayer for applying
herbicides, according to the specific conditions of operation (the technological scheme of
planting, the state of the rose plantation, the spraying scheme, etc.), with a view to not allowing
the fall of working fluid on the leaf mass of the oil-bearing plant.

2.4. A working machine for pneumatic selective pruning in oil-bearing rose plantations
was developed, manufactured and tested, for the implementation of which the operator
carrying out the pruning from the ground, remotely, with minimal effort, cuts the rose stems to
be removed and collects them on a loading platform for subsequent export beyond the limits
of the rose garden. It has been estimated that the pneumatic systems of agricultural tractors
used in rose production practice are capable of providing compressed air to two pneumatic
shears for continuous selective pruning in farms with oil rose plantations. It is recommended
for selective pruning in rose plantations the use of pneumatic shears, which allow cutting wood
with a diameter of up to 25 mm.

2.5. Design and technological parameters (the diameter dimensions for the suction
nozzles, the type and iocation of the cutting elements to be embedded in them, the vacuum
values) of a technical tool developed on the basis of the method for the mechanized separation
of the color of the oil rose from the plant, which provide conditions to separate the flowers from
the rose stems at any attempt to do so, without sucking the surrounding leaves and undissolved
buds, with little or no effort on the part of the rose picker.

2.6. Developed on the basis of the pneumo-mechanical method for picking oil-bearing
roses, a technical tool (plucking module) was developed and tested for mechanizing the picking
and transporting the rose flower to the place of its collection. The type, dimensions and
configuration of the color separator elements of the plucking module have been established,
ensuring ergonomic operation when picking pink color. The values of the parameters of the
working environment (flow rate and pressure of the air flow) were calculated, which would
provide conditions for tearing off the color and carrying it out of the tearing unit without
unacceptable injury. Requirements have been formulated in the manufacture of the component
elements of the tear-off module to ensure maximum efficiency in the work process.

2.7. The parameters are substantiated, a sprinkler system for moistening the collected
pink flower in the general vessel of the agricultural work machine for pneumatic picking of roses
was assembled and tested, with the aim of neutralizing the drying effect of the rising daily
temperature and the air flow passing through the vessel. Its functional suitability has been
experimentally proven to maintain constant humidity in the range of 80-85%, with the aim of
preserving in quantitative and qualitative terms the plucked pink flower and the essential oil
contained in it.

From those specified as contributions of a confirmatory nature, | accept:



3.1. It has been established that the sizes of the farms in the Republic of Bulgaria, where
oil-bearing roses are grown, differ, as well as that the degree of mechanization and the
efficiency of the technical means used are not the same in the different-sized rose-producing
farms. It is concluded that unification of production conditions and increasing the efficiency of
the technological process in the cultivation of oil rose can be achieved by developing and
implementing in practice technical means (working equipment) for the mechanization of
activities related to the care of plants and the harvesting of the rose flower, according to the
size of the rose-producing farms and the possibilities of their farmers to invest in new
equipment. Suitable for implementation in small-sized farms are working machines of the
"multifunctional” type, allowing the performance of more than one technological operation, and
the formula for their successful adoption in practice is "simple construction - quick configuration
- reliable operation - easy maintenance - acceptable price ".

3.2. It has been established that with the modern method of production, a number of
activities in the cultivation of oil rose are fully mechanized, others are partially, and the picking
of the rose flower is completely manual, the costs of which in an active flowering plantation are
about two thirds of the labor costs, and in recent years, even from the purchase price of the
collected produce. A mandatory condition when starting developments on the creation of
technical means for the mechanization of activities in the cultivation and picking of rose oil is
to find a balance between necessity, feasibility and economic expediency.

3.3. It has been experimentally proven the impossibility of separating the petals from the
calyxes of all rose flowers to be collected using only a vacuum, as well as the entire flowers
being torn from the oil-bearing plant without negative consequences for the plant itself, the torn
rose flower and the ethereal contained in it. butter.

3.4. It was found that the tractor pneumatic system is not able to provide the necessary
conditions for the pneumatic picking of oil rose without interruption, with the accepted open
system of operation of the rose plucker, the main reasons for this being the inability of its
compressor to maintain the necessary constant air pressure in it to realize the vacuum-
mechanical separation of the flowers from the bush and the insufficient volume of its air tank
to provide without stopping the necessary amount of air to move the detached flowers to the
place of their collection.

3.5. The advantages of machine picking over the traditional manual picking of oil rose
flowers have been substantiated and proven, expressed in improved working conditions,
reduced need for labor, completeness when picking the color to be picked for the day, higher
productivity.

VIll. Publication activity and evaluation of the quality of scientific publications

Based on the results of the research obtained within the framework of the dissertation
work, 28 scientific works have been published, ten of which in editions, referenced and indexed
in the world-famous databases Web of Science and/or Scopus. In 25 pcs. of the publications,
the candidate is the lead author, in 2 pcs. is second author. Scientific works have been
published in the journals "Bulgarian Journal of Agricultural Science", "Journal of Balkan
Ecology", "Applied Researches in Technics, Technologies and Education", "Bulgarian Journal
of Soil Science", "Plant Breeding Sciences", "Agricultural Science", "Agricultural machinery”,
"Mechanization of agriculture”, "Agroengineering” (Russia), "Plant Science Today" (India), in
collections of reports from international and national scientific forums and in other periodicals.
The scientific works are prepared with great precision and with a high degree of
comprehensiveness reflect the used methods and means, the sequence in implementation and
the achieved results of research on the development of methods and technical means for
mechanization in rose production from all eight sections of the dissertation work.



The materials indicated in the Reference for compliance with the minimum national
requirements and with the additional requirements for the acquisition of the scientific degree
"Doctor of Sciences” regulated in Chapter 6 of the Regulations for the implementation of the
LDASRB in the SSA fully satisfy the criteria for all groups of indicators. No indication of works,
citations, etc. has been found evidentiary material used in previous procedures for scientific
and academic growth of the candidate.

IX. Critical notes, questions and recommendations to the candidate:
1. The volume of the auto-referee transfers the recommended size in the Regulations for
the implementation of LDASRB in the SSA (which is up to 50 pages).

Separate tables from the main text of the dissertation could be presented in the
Appendices (for example, tables 4.21 to 4.26).

Question:

How do you cut off the stems of the rose bush lying in the inter-rows close to the soil
surface, such as are observed in the spring, especially after a heavy snowy winter?

Reccommendation:

Continuation of research to create a technical tool for oil rose picking, in which the rose
pickers are replaced by an automated system for picking off the rose flower.

CONCLUSION:

Based on the various research methods applied by the candidate, the experiments
carried out, the summaries and conclusions drawn, | believe that the submitted dissertation
meets the requirements of the LDASRB and the Regulations for the Development of the
Academic Staff at the Agricultural Academy, which gives me the reason to evaluate it
POSITIVELY.

On the basis of the above, | propose to assign to Prof. Snezhan Ivanov Bozhkov, PhD
the scientific degree "Doctor of Sciences" in the field of higher education Technical Sciences,
professional direction Mechanical Engineering, scientific specialty "Mechanization and
electrification of crop production”.

Acad. Hristo Beloev, DScEng

Date: 4th June, 2024 Prepared the review: / /
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