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BbPXY JAMCEPTALMOHEH TPYA 3a NPUAOCHBAHE HA HAYYHATA CTEMNEH ,, JOKTOP Ha HayKuTe”
B o0nacT Ha Buciie obpazoBaHye TeXHHUYECKH HAYKH,
npoheCMOHAHO HanpaBieHe MalIMHHO UHKEHEPCTBO,
Hay4Ha CELHANHOCT ,,MexaHn3aUus 1 eneKTpu(uKaLns Ha PACTEHUEBBACTBOTO™

Tema #i ABTOp HA AHCEPTAUMOHHHS TPYA: .
Tema: MEXAHU3UPAHO OTTJIEXJIAHE U BPAHE HA MACJIOJIAWMHA PO3A
Aprop: npo¢. a-p unx. Cuexxan sanos boxkos

Unen na HAYYHOTO Xkypu: mpod. n-p unx. Kpacumup Muxaiinos TpeHnadunos,
Tpakuitcku ynusepcuter — Crapa 3aropa, dakynrer ,, TexHuka n TexHOJOTHH , 00JacT HA
Bucie obpazosanue 5. TexHuuecky Hayku, mpodecuoHanHo HampasieHue 5.1. MamunuHo
MH)KEHEPCTBO,  HAaydHa  ClenuanHocT  ,MexaHmsauumss W enekTpuukauus — Ha
PACTEHHEBBACTBOTO , ONPENEeH 3a WIEeH Ha HAydHOTO Xypu cbhc 3anosepx Ne PJ1 05-
59/06.03.2024 r. va Ilpencenarens Ha CeaCKOCTONAHCKA aKaaeMHA.

I. Kparko npeacTtapsiHe HA KAHAHIATA

[Mpod. n-p mmx. CHexxan HBaHos Boxkkoe e ponen Ha 06.04.1962 r. CpenHoto cu
obpa3oBanue 3aBbpiIBa B TEXHMKYM MO MEXaHM3aiMs Ha CEJICKOTO CTONAHCTBO ,,XpHCTO
Bores” (cera Mpodecronanta rumuasms no 3emexenue “Xpucro bores”) - Ambon npes 1981
r. cec 3JTATEH MEJIAJL. Tlpe3 1983 r. 3amouBa Buciuero cu obpasoBanue 8bB Buciuero
TexHuyecko yuunuwe , Anren KbHueB” - Pyce (cera PyceHcku yHupepcuteT ,AHren
KbHues”) no cneuunanHocT ,,KoMnnexkcHa MexaHM3alusl ¥ MOTOYHHU JIMHUM B 3€MEJIEICKOTO
npoussoncteo”. Ilpe3s nepuoma 1984 - 1988 r. ce obOyuaBa B MOCKOBCKHI HMHCTHTYT
MH)XEHEPOB CenbckoxossiicTeeHoro npoussoactsa uMm. B. II. Dopsukuba (cera MHCTUTYT
Mexanuku u sHepreruku uM.B.I1.Fopsiukuna kbM Poccuiicknit 'ocynapcTBeHHbli ArpapHbiii
Yuusepcuter — MCXA uM.K A Tumupssesa), Pycus, kbaero 3aBbpluBa BHCUICTO CH
oOpazoBanue 1o creuuanHocT , OpraHn3auus, TEXHOJIOTHA, PEMOHT W EKCIJIoaTallusl Ha
MallMHHO-TPaKTOpHUsA napk B 3emeaenuero” ¢ UEPBEHA JIUITJIOMA 3a ornnyeH ycnex.

Monyuasa oOpasoBaTenHa U HayuHa crerneH ,Jlokrop” mpe3 1993 r. o MockoBckuii
WHCTUTYT HHXKEHEPOB CeNbCKOXo3siicTBeHoro mpouseojctsa uM.B.I1.Topaukuna, Pycus ¢
AMcepTauMoHeH Tpya Ha TeMa  , TerNIMTeNHO-CUeNHM  CBOMCTBA  HA  MOJYJIHO
eneprorexnosiornyHo cpenctso (MEC)”.

Creuunanusupai € B MOCKOBCKUI arpoHHeHepHbIid yHuBepeuter, Pycus npes 1997 u
8 DLG - Testing center, Gross Umstadt, I'epmanns npes 1998 r.

B nepuoma 1986 - 1988 r. paboru kato nabopaHT B MOCKOBCKMH HHCTHTYT
MH)KEHEPOB  CeJibcKoXo3sicTBeHoro npousBoacTea  uM.B.I1Topsukuna, Pycust  kato
M3BBPLIBA HAYYHOHM3CIEJOBATENCKA JEHHOCT B 001aCTTa HA MEXaHU3aUMNATa Ha 3EMEE/ICKOTO
NMPOM3BOACTBO M Y4YacTBa B H3MBJIHEHHMETO Ha HAYYHOM3CNENOBATEICKH IIPOEKTH.
[ponbiakasa paboTaTta c¥ B ChIUMS MHCTHUTYT, kato B mepuona 1989 - 1993 r. ¢ muaawwu
HAay4eH CbTPYAHUK H JOKTOPAHT.

[Ipe3 1993 r. 3anousa padbora B HayuHouscnenosaTeackusi MHHCTUTYT 110 MEXaHU3aLMs
n enekrpudukauns Ha cenckoro crormanctso (HUMECC) — Codus xaTo KOHCTPYKTOP.
3aeman e nocnenoBarenHo urnxHoctute. Hayuen cerpyanuk Il crenen (ot 1994 r.), Hayuen
corpynnuk I crenen (ot 1995 r), llouext (¢t.H.c. Il c1.) (01 2012 r) u Ilpodecop (ot 2018 r.).
YuacTBan € B peavia pbKOBOAHU OpraHd Ha MHCTUTYT no noyBO3HAHME, arpOTEXHOJOTHH H
sawTa Ha pacrenusita “Hukona Ilymkapos” u kbM MoMeHTa € PvkoBoauren Ha oraen
,MexaHn3auus Ha 3eMeIENIUeTO U XUAPOMETHOPATUBHH CHCTEMU™ .



Ipod. CH. BOXKOB pa3BHBa M3KJIIOYUTENHO Pa3HOOOpa3HA HAYUHOM3CIENOBATENCKE,
BHEIPUTENICKA M eKCIIepTHA AeiHHOCT. ABTOp € Ha 115 Hay4HH M Hay4HO-TIONYNSAPHH TPyJa,
YETUPY NOJIE3HU MOJENA U PEAHLIA HAYHHH NPOAYKTH BHeApeHu B npakTukara. Paspaborkure
My Ca OTJIMYEHH C NPECTHKHU HArpagy Ha MEXAYHapOIHH M3J0KEeHUA W KOoHKypcu. Ton e
Hauunounanen Excrnept kbm HTC no mawmnHoctpoere, Excnepr xbm HaunonanHata areHums
3a ouensiaHe M akpeaurauus kbM MC Ha Pb; Unen na Hauuonansus nHay4HOTEXHHUYECKH
ky0 32 aBTOTPAKTOPHA TEXHHKA M kapoctpoeHe; Ilpencenaren Ha KoHTponHO-peBu3HOHHATE
KomHcus Ha Hay4HO-TEXHUYECKHS CBHO3 HA CNIELIMANIMCTHTE OT 3€MENENHETO U AP.

II. O0ma xapaxTepuCcTHMKAa Ha ANCEPTALUMATA H aBTopedepara — obem n
CTPYKTYpa

[TpencTaBeHUAT 3a peueH3MpaHe AUCEPTALMOHEeH Tpya € ¢ obem 518 cTpaHMUM H
BKJIIOYBA YBOJ, CIMCbK HA BbBEAEHHMTE ChKpAIMEHHst W aDpEeBHATYPH, CIUCHK Ha YCIOBHUTE
O3HAYEHHS HA MapaMeTPH W MOKA3aTeNn, OCEM pasfena ¢ obobuienH pe3ynraTtu ¥ U3BOAM,
KaKTO U HAUYMHHUTE 33 MOMNYJIIpU3MpaHe U anpoOHpaHe Ha Pe3yATaTUTE, CIIMCbK HA OCHOBHHUTE
NPUHOCH OT MONYYEHHUTE PE3YITATH OT M3CNEABAHUATA, CIUChLHU HA LIMTHPAHATA INTEPATY A,
APUIOKEHNS KbM OTHENHH Pa3fesy; CIHCbK Ha MyONMKALMUTE N0 NMCEPTALMOHHHS TPYA,
peructpupanu ot IlateHTHOTO BenomcTBo Ha PenyOinka bbiarapust mosnesHd Mopenu ro
pe3ysitaTd OT M3CACABAHUATA B AMCEPTALMOHHUS TPYA, MOJYyYEHU HATrpanmy 3a MOCTUTHATH
PE3YJITATH OT M3CHEABAHUATA B AUCEPTALMOHHMS TPYH, pe3loMeTa Ha ObArapcku, aHIIUHCKH
M Pycku e3uK. JlucepTaumoHHuaT Tpya Bioysa 183 ¢urypu u 89 Tabauum. Msnonssanm ca
189 nuTepaTypHH M3TOYHMKA, OT KOWTO 128 Ha xupnnuua u 61 Ha natmuuua. M3nonssanara
JANUTEPATYpPa € NpencraBeHa B MET CNUCbKA - JIATEPATYpPHH M3TOYHHLM HA Kupuauua (83
M3TOYHHKA), IMTEPATYPHHU U3TOUHUIM HA JaTHHHLA (47 U3TOYHMKA), HHTEPHET U3TOUHKLH (9
M3TOYHMKA), APYrH M3TOYHMUM LMTHPaHU Karo “Oenexka noa nuHus’ (36 M3TOUHHMKA Ha
KMpUAMUA M JIATHHMLA C HEMOCHEAOBaTeNHa HOMepauus) M UUTHPaHH Obarapckd u
MEKAYHAPOAHH craHpapTd (9 u3TouHHKA). JlurepaTypHHTE HM3TOYHHMUM B ITbPBUTE TPH
CMMCHKA HE Ca HOMepHUPaHH. Bb3npueTHUAT HaYMH HAa LMTHPAHE upe3 NMOCOYBAHE HA aBTOpa
BMECTO HOMEp Ha U3TOYHMKA B CITUCBKA MTPABHU TPYAHO MPOCIEsBAHETO UM,

[lpencraBeHusit aBTOpedepaT oOTpa3siBa HAN-BAXKHUTE €JIEMEHTH W  MNOJY4YCHU
pesynTaT OT aucepraunoHHus TpyA. Toil € ¢ obem 60 cTpaHuuUM W BKIOYBa 0OOWIA
XapaKTEPUCTHKA HA AMCEPTALMOHHUS TPYH, CTPYKTYPa M ChAbPKAHHME HA OUCEPTALIMOHHHS
TPy MPEACTaBAINO PE3YATATHTE OT MW3CNEABAHMATa B OCEMTE MYy pasfena, NPUHOCH OT
M3CNeABAHMATA B [OMCEPTALMOHHMS TPYZA, CMUCBK C myOnMKauMu Mo pe3ynTaTtd  OT
W3CJIeABAHUATA B JUCEPTALIMOHHHSA TPY/L U PE3IOMETa Ha aHIIMHCKY U PYCKH €3UK.

IIl. Axrtyaanocrt Ha nmpobaema

Po3onpoun3BoacTBOTO B bbiirapust ce pa3Busa rnosede OT TPH BEKa M CE € NPEBbpHAIO
B MOMHHBK Ha LIEJIH PaiiOHH, OCHOBHO Ha HaceneHneTo B Po3osara fonuna. bnaronpusatauTte
YCIOBUSI 32 OTTJIEXIAaHE, ChYETAHU C KAuyecTBAaTa Ha Ch3JaJCHUTE y HAC COPTOBE, NMPaBAT
OBArapckOTO PO30BOTO MACIO €AHO OT Hai-KaueCTBEHUTE B CBETa W HE CiydyalHO
HaHMEHOBAHUETO My C€ € NMPEeBbPHANO B 3aMa3eHa Mapka 3a craHata HM. OTriexnaHeTo Ha
po3UTE € CBBP3aHO BCE OIl€ C MHOIO PbY€H TPYA MpPHU U3BbPUIBAHE HA OMEPALMH KATO
pe3utOa, OkOMaBaHE MEXy PacCTEHMsITa B peda M ocoOeHO npu NpuOHPAHETO Ha LIBETA.
Onuture na ce MexaHmsupa npuOMpPaHETO Ha pPO30BHA LBAT BCE OIIE HE NaBaT
3a/JOBOJIUTEIHM pe3ynTaTd. ToBa Ce Ob/DKM OCHOBHO Ha OOTaHHMYECKNTe OCOOEHOCTH Ha
pacTeHHETO - HEPAaBHOMEPHOTO pa3MOJIOKEHHE Ha LBETOBETE MO PpO30BUS XpacT H
HEETHOBPEMEHHUAT UM UB(TEXK, KOETO Hajlara MHOrOKpaTHO NpeMuHaBaHe Ha Oepaumre npes
HACaKACHUETO. PBUHHUAT TPyA € HHUCKONPOW3BOAWTENEH W HeNpHBIeKaTeneH. Jlumncara Ha
paboTHa pbka NPHHYXK/[aBa YacT OT MNPOMU3BOAMTEIMTE [a CE€ OTKaXar OT PO30BUTE



HacaxaeHus. HaMUpaHeTo Ha TEXHHUYECKM PEIUEHMs 33 MOBULIABAHE Ha e€(PEKTHBHOCTTA HA
MEXaHU3MPAHUTE OMEPaLMH M OCHOBHO 3a MEXaHH3MpaHe Ha Oeputbara Ha UBeTa wWe ce
OTpa3u MNOJOXKHUTENHO BbPXy Uenus oTpacwkn. [llpennoxeHure B AUCCPTALHOHHOTO
M3CNIe/IBAaHE MALIMHY 3@ PACTUTENIHA 3au(uTa, pe3utda, u npubupaHe Ha PO30B LBAT, KOHUTO
BONAT [0 TNOBHINABaHe e(pEKTUBHOCTTA HA TEXHOJOIrMYHHMS MPOLEC NO OTEKAAHE H
npuOKpaHe Ha 1[BETA HAa PO3OBHUTE HACAKAEHMS 1€ MOMOIHAT 33 3aNa3BAHE M Pa3BUTHE Ha
pO30NPOM3BOACTBOTO B bbarapus.

IV. JluTeparypHa 0CcBeIOMEHOCT H TEOPETHYHA NOAr0TOBKA HA KAHAMAATA

Ha 6a3ara Ha 189 nurepaTypHH M3TO4HMKA, OT kouTo 128 Ha kupuauua v 61 Ha
natunuua npog. CH. BoxkoB M3BbpLIBA 3aAbJ0OYEH aHAIM3 HA PO3ONPOU3BOACTBOTO B
Buarapus, popMyaupa OCHOBHUTE NPOBNEMH MPH OTI/IENAAHETO POUTE U NPUOHUPAHETO Ha
po30Busi UBAT, pas3paboTBa KkiacHbHUKaLMsg Ha PO3ONPOM3BOAMTENIHHUTE CTONAHCTBA B
Penybauka bbarapus, 3apbpnboueHo aHanu3upa AEHHOCTUTE U CPEACTBATA 32 MEXaHM3aLMs
Ha NpoLeCUTE MpPH OTIIeXxaaHe u OpaHe Ha Mmacrnopaiina posa. JloOparta nmtepatypha
OCBEIOMEHOCT, COJIMJTHATA TEOPETHYHA MOANOTOBKA U AbJITOTOIMIIHUAT ONUT HA IOKTOPAHTA
B 00/1acTTa, My MO3BOJISIBAT Xa (POPMYJIHpa MPaBUIIHO LENTA W 3a1a4MTE HA TUCEPTALIMOHHOTO
u3clieiBaHe, 1a pa3paboTH METOAMKH 338 TEOPETUYHHUTE U EKCIIEPUMEHTAIHHY H3CIeABaHKA, Ha
yisTO 6a3a Aa NONy4YM AOCTOBEPHH PE3YJITaTH, KOWTO aHAIM3Upa KOPEKTHO U 3abI00UEHO.
ToBa MO3BOJIABA HA JOKTOPAHTA J1a NMOCTUI'HE MOCTaBEHATa LN W MPEMJIOKU NOAXOASIIN U
e(heKTHBHU MAIIMHK 32 OTIJIEXKAAHe U OpaHe Ha PO3OB LIBAT.

V. MeroauueH noaxoxn

3a nocruraHe Ha MOCTaBEHATA LN AOKTOpaHTHT popmynupa 8 3anauu. Msnonssa ce
KJIACHYECKaTa CXeMa Ha Hay4HO W3CJEABaHE B 3eMEMeNICKAaTa NMPAaKTHKA, 3aM04BallO C Waes,
dopmynupaHe Ha XMNOTE3M, NPOBEXKIAHE HA TEOPETHUHU U EKCIIEPUMEHTATHU U3CJIEABAHNS
U aHaIu3upaHe Ha pesynrature. Paspaborena e oOllla METOAHMKA HA HAYYHOTO M3CJENBAHE
BLPXY MEXAaHW3MPAHOTO OTINIeKAaHe W OpaHe Ha MaciojaiHa posa kaTo ca (opMysMpaHH
Herosara e, 00eKT 1 NnpeaMer.

[IpenMeT Ha HAay4yHOTO W3CJIEABAHE Ca METOAM M TEXHUYECKH CPEACTBA 34
MEXaHW3UpPaHE HA OMNepalud OT TEXHOJOTH4HUS [POLEC, KOWTO Ca HEMEXaHU3UPaHH,
YaCTUYHO MEXaHM3UPAaHKM W TaKUBa, 32 pEAJM3alUATa HAa KOUTO C€ HW3N0JI3BaT
HECTIEUUANM3UPAHH U HUCKOMIPOHU3BOAUTEIHY TEXHUYECKH CPEACTBA, KaTO OCHOBEH aKLEHT €
NOCTaBEH BLPXy OpaHETO HA PO3OBUSI LBST - €MHCTBEHATA HEMEXaHW3UpaHa ONepauus npu
OTIVIEXAAHETO Ha Po3u. B paMkuTe Ha HAyYHOTO U3CIIEABaHE Ca Pa3pabOTEHH CEAEM MALLWHH.
Hsikoil OT TAX ca pa3paboTeHH KaTO €JeMEHTH Ha MHOrO(QYHKLHMOHAJIHA MAaliMHA, KOMTO
MOTAT 112 C€ CMEHSAT BbPXy 0a30BHsi MO/yJl Ha MallWHATA B 3aBHCHMOCT OT M3BBPIIBAHATA
onepanys.

Ofumata MeToAMKA Ha TEOPETUYHOTO M3CNEe/BaHEe LeJn OOOCHOBaBaHE Ha
napaMeTpuTe Ha TEXHUUECKUTE CPEACTBA 3a MEXaHH3UPaHEe Ha MPOLIECHTE NPU OTIIIEKAAHETO
u OpaHeTo Ha MacnoiaHa po3a, KaTo Cce [MPOBEXJAa OTHACIHO H3C/EBaHe 3a BCAKO
NpenBUIeHO 3a pa3padoTBaHe TexHUUeCko cpencto. IloapobHo ca ommcanu eranute Ha
M3CJIEIBAHETO U HAa4YMHUTE 3a CbOMpaHe Ha nuncBama uHPOpPMaLMs ype3 NPOBEXAaHE Ha
NOMBJIHUTEIHH €KCIIEPUMEHTH.

OO0wata MeToauKka Ha €KCINEPHMEHTAIHOTO H3C/eIBAaHE BBPXY MEXaHU3UPAHOTO
orraexaade u OpaHe Ha MacnoAaidiHa po3a Lend NpoBepka HA KOHCTPYKTUBHATA 3pPaBMHA U
CocoOHOCTTa Ha pa3paboTBaHWTE TEXHUYECKH CPEACTBA 33 MEXaHW3MPaHU TIpHXH 33
pacteHusTa U OpaHe Ha MacioAaiiHa po3a Aa U3MBbJIHSBAT 3aaACHUTE UM QYHKLIMH B PEAIHU
32 3eMeleNcKaTta [MpPAKTHKA yCIOBHA. EKCNEPpUMEHTAHOTO M3CleABaHE BK/IIOUBA
u3paboTBaHe Ha ONMTEH 0Opasel Ha TEXHHYECKOTO CPEACTBO M H3MUTBAHETO My B PEAHH



YCIOBHSl 3a KOHCTPYKTHBHA 3ApaBuWHA, (QYHKLUHMOHANHA MPUTOAHOCT M €(pEKTMBHOCT MpH
pabora.

OcBeH 00Ia METOAMKAa Ha H3CIEIBaHUATA ca Pa3paboOTeHH U YACTHH METOAMKH,
KOMTO KacasT aHAJWTHYHH H €KCIIePUMEHTAJIHH W3CJIe/IBaHMs, NPEeIeCTBalii OCHOBHHUTE.
Upes TAX ce ompelensT METOAMTE M CPEACTBAaTa 3a MpPOBEXAAHE Ha MPEABAPUTEIIHH
M3CJIEABAHUS 3a MpPOBEPKAa HA M3JMCHATH XMIMOTE3d, 3a HaOupaHe Ha undopmauus, 3a
HaeHTUQHUMPAHE HA OTPAHUUUTENIHHU YCIIOBUSA MPH NMPOBEXKAAHE HA U3CIIEABAHUATA.

HayyHoTo H3cienBaHe € MOCTPOCHO JIOTMYECKH, C SCHAa B3aMMOBPB3KA MEXAy
OTAENHUTE €NEMEHTH, M3MOJ3BAH € TMONXO/AUIMS MaTeMaTHYeCKH anapar 3a ONpejeNisHe
napaMeTpUTE HA MAIUMHUTE M KOMITIOTBPHO MOJEIUPAHE, PE3YITATUTE OT U3CJIEBAHHUSATA Ce
00paboTBaT C MO3HATH CTATUCTHYECKM METOAM M INpunoxeH codryep. Bu3nmpuerust
METONHMYEH MOAXO/] € rapaHLIMs 32 MOCTHIaHe Ha BICOKO KAUECTBO HAa HAYYHOTO M3CJIENBaHE
1 IOCTOBEPHOCT Ha NOJYYEHUTE PE3yaTaTH.

VI. 3HauuMocT H y0eAHTENHOCT HA NMOJYUEHHTE Pe3yNTAaTH, HHTEPHPeTaAUuHH H
H3BOAH

OCHOBHHUTE PE3yaTaTH OT AUCEPTALIMOHHOHO U3CE/BAHE Ca!

- Pa3paboTteHa ¢ knacudpukauus Ha po30NPOU3BOIUTENHHUTE CTONAaKCTBA B Penybinka
Boirapusi o KpUTEpPHs ,,M3TIOJ3BaHA 3eMeENICKa MO U Ca ONpeaeNeHn ONTUMAJIHHUTE (110
MOLIHOCT Ha /IBHTaTeNsl) E€HepPreTUYHM CpPeACTBa 3a MEXAaHU3UPAHO OTIJICKOAAHE Ha
macjioAaiiHaTa KyJTypa BbB BCAKO €IHO OT THX.

- OnpeneneHy ca mapaMeTpUTE Ha YHHBEPCAJIHA TPUTOUKOBA CTOHKA 32 3€MEJICNICKH
pabOTEH MHBEHTApP, KOSTO Jia TO3BOJIM arperaTpaHeTo Ha HABECHH M MOJIyHaBeCHN paboTHH
MalIMHY KbM HABECHHTE MEXaHW3MH Ha TPAKTOPU CbC CPEHAa MOLHOCT, HE3aBHCHUMO OT
BAPMAHTA HAa M3MbJIHEHWE M CTAHAApTa, MO KOHTO ca u3pabOTeHW NPHCHLENUHHTEHUTE
€JIEMEHTH.

- Cb3nageHa € MHOMOyHKLMOHAMHA MALItMHA B HABECEH M MOJyHABECEH BapHAHT 3a
MaJIKH M CPEAHHU MO pa3Mep pPO3ONPOM3BOAUTEIHH CTOMAHCTBA, Ype3 KOATO MOXE na ce
M3BBPIIBAT NPBCKAHE, CENCKTHBHA pe3nTda, OpaHe Ha PO30OB LBAT, TPAHCIOPTHHM JEHHOCTH.
MaiunHara no3BoNsBa ONPBHCKBaHE HA pacTeHusTa ¢ Beprukanuu, I'-o6pasun u I1-o6pasuu
IIaHTHM, KAKTO W MPbCKAHE HA MOYBEHATa MOBBPXHOCT noa pacteHusTa. CHabneHa e ¢
miarpopma 3a pabOTHUIMTE W TMHEBMAaTHHHM HOXWLM 3aABW)KBAHH OT ITHEBMaTH4YHaTa
CHCTEMa Ha TPaKTOPA 33 M3BbPLIBAHE HA Pe3UTOA, KAKTO W MecTa 3a pabOTHULIUTE U ChAOBE
3a MOCTaBsiHE Ha nBeTa npu bpauxe.

- Pa3paGoTeHa € TpuMOAy/iHa 3eMelesicka MALIHHA, KOSTO MO3BOJIIBA OTKbCBAHE Ha
pasirbHaNMsL LBAT ¥ TPAHCNOPTUPAHE B PEIOBETE Ha PO3OBUTE HACAXACHHUA Ha Oepauute U
cbOpaHaTa OT TAX MPONYKLMs MO BpeMe Ha po3odepa. PaspaboTena e cxema 3a NBHXeEHHUE HA
MAIIUHHO-TPAKTOPHHAT arperat 3a OpaHe Ha pO3M, NPUJIAraHeTO Ha KOSTO MO3BOJsBA
MUHUMU3HPAHE Ha HENPOMU3BOJCTBEHHUTE Pa3xOJW Ha BpPEME 3a MAHEBPH B NPUIEKAIU Ha
PO30BHS MAacCHB IUIOLIM, CbM3MEPMMH ¢ rabapuTHaTa [IMPUHA Ha pabOTHATa MalIWHA.
VCTaHOBEHO €, Y€ W3M0/A3BAHETO Ha TPUMOAYJIHATA MailvHa 3a OpaHe Ha PO3M MO3BOJSBA
HapacTBaHe Ha NPOU3BORUTENHOCTTA HA TPYJa IBA U NIOBEYE [THTH.

- PaspaboTena e nByda3zHa BaKkyyMHO-MEXaHMYHA CXeMa 3a OTHAENsHE Ha UBETa OT
pPO30BOTO pacTeHHe, KOMOWHHpama MHEBMAaTHYHO 3aCMyKBAaHE HA LBETa M MEXAHWYHO
OTpsI3BaHE Ha LBETHATA APbXKKA MOJ YaLuKaTa.

- PaspaboreHa € TmHeBMaTH4HA OTKbCBALIO-TPAHCIOPTHpAlla CHCTEMa 3a
ChOpPBHKaBaHe Ha TPMMOJYJIHATA MALUHHA 32 MeXaHH3MpaHe OPAHETO Ha LBETA B HACAKICHUS
C MacionaiiHa po3a, C KOETO Ce OCHMTypsBa BB3MOXKHOCT ¢ paboTHaTa MamuHa na ce
peanu3ypa MHEeBMaTHYHO OTKbCBAHE Ha L|BETA OT PO30BHUTE XPACTH.



- PaspaboTena e 3eMezescka MalllHHa 32 NHEBMaTM4YHO OpaHe Ha LBETA OT
HACAKIEHNA € Mac/ioJaitHa po3a B Malkd M CPEOHHM IO pasMep pO3ONPOU3BOAMTENHU
CTONAHCTBA. MamMHaTa € peaju3upaHa B €NHOPENOB, ABYPEAOB M TPUPEAOB BAPHAHT.
MauiHaTa € KOMIJIEKTOBAaHA ¢ OPOCUTENIHA CHCTEMA 3 OBJIAXKHSBaHE HA CbOpaHus B oOWus
cbi po3oB uBAT. [IposepeHa e BB3MOXHOCTTa OepaunTe ja pabOTAT €NTHOBPEMEHHO C 1Ba
LIBETOOTHENUTEN U € [J0Ka3aHO, Y€ B PAMKWTE Ha ONpedeseHHs 4acOBH AMHANa3oH ¢
MaLIMHATa MOXe Jia ce npubupa NpoAyKUMATa OT HACAXKACHHMsA ¢ ol 15 u noseye aekapa,
BKJI. ¥ B IMKOBUS €Tan Ha ibTeX Ha MaciaoaaiiHaTa KyaTypa.

- Paszpaborena e 3eMemencka MalIWHAa 32 TNPOBEXKIAHE HA BCHYKH Pe3UTOEHH
onepauuu 3a GopMupaHe Ha BHCOYHHATA M M3PA3BAHE HA PO3OBUTE XpacTu Onu3ko 10
OCHOBaTd UM M M3HACAHE HA M3PA3aHATA PACTUTENIHA Maca B MEXAYpPeausATa Ha PO30BOTO
HACAXICHUE. 3a[BWKBAHETO Ha PEXELIMs AUCK HAa Pe3UTOEHHs MOAYN € M3IbJIHEHO B 1Ba
BAPMAHTA. MEXaHMYEH 3a MpoBex/aHe Ha pe3utom ao 110 cm u xuapo-mexaHuueH 3a
pesutbu B ueaus pe3uTOeH AManas’oH. YCTAaHOBEHO €, Y€ MauidHaTta [PEeBb3X0XN/aa
GYHKLHMOHAIHO HAJIMYHUTE aHAJOTMYHH MALIMHM Ha 11a3apa, a CpeaHata W CMEeHHa
NPOU3BOAKTEHOCT € B IMana3ona 3 — 4 ha/cMsiHa.

PesyjitaTvTte OT AMCEPTALHOHHOTO M3CIEBAHE Ca MOMYYeHH Ha Oa3aTa Ha MHOKECTBO
TEOPETUYHH M3YHMCIEHUS, KOMMIOTHPHO MOJENAMPAHE, NPEABAPUTENIHH EKCHEPUMEHTH 32
YCTAHOBSBAHE HA TapaMeTPUTE Ha pacTeHusTa U paboTaTa Ha Pa3NWYHUTE TEXHHYECKH
cpencrsa. Bcexu eiMH eTan OT M3CIIEABAHETO € OMUCAH NOAPOOHO, MONYUYEHHUTE PE3YITATH Ca
aHANM3UPAHHU, NIPEUIOKEHU Ca PELIEHHS 32 OTCTPaHsABaHe Ha 3a0e/113aHUTE HEXOCTATBLM U 32
YCBBbLPUIEHCTBAHE HA KOHCTPYKUMSITA Ha MawunHuTe. Bb3MoxkHocTTa na Obae mpocneneH B
noapoOHOCTH H3CNCHOBATENCKHUAT MPOLIEC M JIOTMKATa Ha B3€MAaHE HA pEIUCHHs HE OCTaBs
CbMHEHHE B JOCTOBEPHOCTTa Ha MOJYYEHUTE pe3ylaTaTd M  [PaBUJIHOCTTA  Ha
WHTEprpeTauMaTa UM. PesyiaraTnTe OT M3CJENBAHETO pELIAaBaT 3HauMMM mpobnemu npen
PO30NPOU3BOAMTENUTE KAaTO MexaHu3upaHe OpaHeTO Ha UBETa, TMOBHINABAHE Ha
e eKTUBHOCTTA NPU NMpbCKaHe ¥ pe3utda. PopMynupaHUTE U3BOAH B Kpasi HA BCAKA rJlaBa OT
OUCEPTALMOHHOTO M3Clie/IBaHe OTpa3sBaT B 0000LIEH BMA OCHOBHMTE pe3yNTaTH OT
M3CJIeIBAHUSATA.

VII. I1lpuuHocH HA THCEPTAUHOHHMHA TPYA

[MpencraBeHUAT AMCEPTALIMOHEH TPY MPEACTABIABA KOMITIEKCHO Hay4YHO U3CJIEABAHE
3a pazpaborBane, u3cliefIBAHEe U BHEIAPABAHE B PO3ONPOM3BOACTBOTO Ha CEPHS TEXHHUYECKH
CpencTBa 3a MeXaHW3MpaHe Ha MpPOLECUTE, a NOJY4YEHUTE Pe3yNTaTH M HanpaBeHH H3BOIK
ChABPIKAT 3HAYUMH M OPUTHHAJIHY HAYYHHU M HayYHO-TIPHJIIONKHH MPUHOCH, KOUTO MOTaT J1a ¢
OOETMHAT B CIETHUTE IPYIH!

1. HayuyHo-dyHaaMeHTaN 1 NpUHOCH

1.1 Cr3naBaHe Ha HOBY KiacuPUKaLIMU, METOAN U KOHCTPYKLIMHU!

- JlepuHUpaHO € TOHSATHETO ,,HAY4YHO H3CIEOBAHE B HWHXKEHEPHATA 3EMENEIICKA
npakTuka“ 4 ca OOOOIIEHHM METOAUYECKUTE OCHOBH HA HH)KEHEPHUTE H3CJIEABaHHUA B
3EMEAEIICKATA TIPAKTHKA.

- Pa3paborena e kiacudukauus Ha po3ONPOU3BOAUTENIHMTE CTONAaHCTBa B Penybinka
Bbarapus mo xpurepus ,,M3MON3BaHa 3eMENENICKa MO M €A ONPENENiCHW ONTUMATHUTE
eHEePreTHYHU CPEICTBA 32 MEXAHW3MPAHO OTIJIeKAAaHEe Ha MACNOJAaiHaTa KyJITypa BbB BCAKO
€AHO OT TAX.

- O6OCHOBaHA TEOPETHYHO M MPOBEPEHA €KCMEPHMEHTANHO € ABY(da3Ha BaKyyMHO-
MeXaHHW4YHa cxema, KOMOMHMpaiia MHEeBMAaTUYHO 3aCMyKBaHE Ha LBETa M MEXaHUYHO
OTpsI3BaHE Ha LIBETHATA APbXKKA MOA yaiukara, Ha 6aszata Ha KOATO € AeUHUpAaH METOA 3a
MEXaHU3MPaHO OTIENsIHE Ha LBETA Ha MacjiofaiiHa po3a OT PaCTEHHETO.



- Jlebunupan € NMHEBMO-MEXaHHWUYEH METOM 32 MEXaHM3UpaHo OpaHe Ha MaciofaiHu
po3H, B CbOTBETCTBME C KOHTO PO3OBUAT LBST C€ OTAENA OT Xpacra 4pe3 MHEBMAaTH4HO
3aCMyKBAaHE Ha LBETa C MEXAaHUYHO OTPA3BAHE Ha LIBETHATA JIPBXKKA IMOA valkara M ce
NpenBIDKBA OT Bb3YLIEH MOTOK A0 MACTOTO 33 CHOMPAHE.

- PaspaGotenu, u3paboTeHH M W3MUTaHM ca 7Ba BAapUaHTa Ha pabOTHA 3eMenencka
MaillMHa 3a pbYHO OpaHe Ha MacnofaiHa po3a, KOWUTO [O3BONSBAT OTKbCBAaHE Ha
pasibGHANMA UBST M TPAHCIOPTHPAHE B PEAOBETE HA PO3OBUTE HacakJeHus Ha Oepauute U
cubpanara oT TAX MPONYKLMS NO BpeMe Ha po3odepa.

- Paspaborena Ha Ga3ara Ha NMHEBMO-MEXaHHUYHHUs METOJ 3a OpaHe Ha MaciofaiHu
po3u, u3paboTeHa M M3MMTAaHA € 3eMefeicka paboTHa MAlLIMHA 33 NHEBMATH4HO Opane Ha
LBETa OT HACAXKIAEHHS ¢ MacofaiiHa po3a. Jloka3aHH eKCNEPUMEHTAIHO Ca KOHCTPYKTHBHATA
3apaBMHa W (YHKLUMOHANHATA MPUTOAHOCT HAa TPUTE BApHaHTa 3a KOMIUICKTOBaHE Ha
paboTHara MamuHa (€JHOPENOB, ABYPEAOB, TPUPENOB).

- Ha 6azaTta Ha MomynHMsi NpHHUMO 33 GOpMHUpaHe HA TEXHHKaTa, € paspaboreqa
MHOroQ)yHKLIHOHATHA pa0OTHA 3eMeAesICKa MalllMHA 3a PEATM3UPAHE B PO3ONPOU3BOIMTENIHH
CTOMAHCTBA HA TEXHOJOTHYHM ONEpailMy vpe3 MpbCKaHe, CeleKTHBHA pe3utda, OpaHe Ha
PO30B LBAT U TPAHCIIOPTHH AEHHOCTHU.

- Paspaborena, u3paboTeHa M H3MMTAHAa € 3eMeneNcka paboTHAa MalMHa 33
MpoBeX/aHe Ha BCHUKK pe3uTOeHM onepauui 3a GOpMHUpaHe HAa BUCOYMHATA M U3Ps3BAHE HA
xpactute OJIM3KO A0 OCHOBATa C €JHOBPEMEHHO H3HACSHE Ha W3PsA3aHaTa paCTUTENIHA Maca B
MEXAypeauATa Ha HACAXKAEHUATa ¢ MacjonaitHa pos3a. KoHCTpyxTuBHO 000CHOBaHKM M
peanu3upaHi Ca JBa BAPUAHTA 33 3a/IBUXKBAHE HA PEXeLlus AUCK HA pe3uTOeHMs MONyJ] Ha
MaluHaTa (MO MEXaHW4YeH M XHMAPO-MEXaHMYEH IbT), KaTO Ca MOCOYEHH creuupuuHuTe
0COOEHOCTH 3a U3TMOI3BAHETO HA BCEKH OT THX.

1.2. IlonyvaBane Ha NOTBBbPAUTEIHH (pakTy:

- Koucrarupano e, ye cronancrsara B PenyOnvka buarapusi, B KouTo ce orriexna
MacnoaiiHa po3a Ce pa3/iMyaBaT Mo pa3Mep, CTereH Ha MeXaHW3upaHe U e(EeKTMBHOCT Ha
M3MOJ3BAHUTE TEXHUYECKH CPEACTBA. YCTAHOBEHO €, 4Y€ MOAXOMALIM 3a BHEApPsBaHE B
MaJIKUTE MO pasMep CTOMaHCTBa ca paboOTHH MalIMHKH OT THN ,,MHOrOQYHKLIMOHAJNEH",
MO3BOJISIBALLM U3BbPLUBAHETO HA MOBEYE OT €HA TEXHOJOIMYHA Oreparms.

- YCTaHOBEHO €, 4Ye NpY ChBPEMEHHUS HaYMH Ha IPOM3BOACTBO PEAMLA ACHHOCTH TIpH
OTINIEKAAHETO HA MAC/IOJaiiHa PO3a Ca HAMBJAHO MEXAaHW3MPaHW, APYrH €a 4YacTHYHO, a
M3LSLI0 PBYHO € OpaHero Ha PO30BUS LIBAT, PAa3XOAMTE 332 KOETO B aKTMBHO LIBETOAABALLO
HacaXxI€HHWEe Ca OKOJIO /IBE TPETH OT Pa3XOIHUTE 3a TPYAL.

2. Hay4yHO-npUnoXXHH MPUHOCH

2.1. Cp3maBaHe Ha HOBHU KnacH(HKaLMK, METOAH, KOHCTPYKUHH, TEXHOJOTUU:

- O6GocHOBaHM ca mapameTpure, u3paboTeHa W BrpageHa B paboTHa MallMHA €
YVHUBEPCAJIHA TPUTOYKOBA CTOHKA, KOSTO [I03BOJSIBA AarperaTMpaHETO HA HABECHH H
MONYHABECHH 3eMeneNcKy paboTHU MaUIMHA KbM HAaBECHH YCTpOitCTBa OT kareropuu 2, 2N u
3N, yTBBpAEHH CbC CTAHAAPTH HA MeXayHapoaHaTa opraHusanms no cranaaprusauus (1S0),
M KbM [BaTa BapHMaHTa Ha M3MbJIHEHUE HAa HaBecHOTO ycrpoiicteo THY-2 (Usnbanenune A u
H3nbnHenne b), yTBbpaeHu CbC cTaHaapTH Ha bbarapckus MHCTHTYT MO CTAHRAPTH3ALMS
(BUC).

- Paszpaborena, uzpaboreHa v H3NMTaHA € IIAHIOBa ONPbLCKBallA ypeada 3a TpeTupaHe
Ha XpacTuTeé B HAacaXAEHWs C MaclojaiHa po3a, M3rpajieHd MO TPUTE HAR-LIMPOKO
M3M0J13BAaHK CXeMU 3a TAXHOTO dopmupaHe (¢ mexaypenusa 2,8 m, 3,0 m u 3,2 m), npu
peau3upaHe Ha IPHUKK 33 PACTEHHUATA Ype3 MPBCKAHE 10 BPeme Ha BereTalusTa, karo bopba
cpeuly 0OECTH U HEMPUATENH, TUCTHO NOAXPAHBAHE, OPOCSBAHE B CYXH MEPUOAY OT BpEME U

Aap.



- Paspabotena, n3paboTeHa W M3MMTAHA € LAHIOBA ONPbCKBALIA Ypenda 3a TpeTupaxe
Ha 30HaTa OT MOYBEHATAa MOBBPXHOCT MOX KOPOHMTE Ha XPACTUTE B HACAKHECHUA C
MaciofaiiHa po3a 3a peajiM3UpaHe Ha TPIDKM 33 PACTEHHATa 4pe3 NPbCKaHE M0 BpeMe Ha
BEreTalMaTa, CBbP3aHK ¢ bopbara ¢ nneBenuTe, BHACAHETO HA TEUHH KOPEHOBH CTHMYJIATOPH,
TMOJHMBAHETO HA MJIAJH PACTEHHUsA U JP.

- Paspaborena, uspaforena v u3NMTaHa € pabOTHA MalIMHA 32 MHEBMAaTHYHA
CeNEKTHUBHA pe3uTda B HACAKAEHHMs C MAcClOaiiHa po3a M M3HACAHE Ha OTps3aHUTE CTHOA,
KOATO M3TON3Ba U3MOI3BAHETO HA THEBMATHYHATA CUCTEMA HA 3€MEEIICKH TPAKTOP.

- OmnpexgeneHu €a KOHCTPYKTHBHH M TEXHOJNOTMYHM MNApaMeTPu HA TEXHUYECKO
cpenctso, paspaboreHo Ha 0a3aTa Ha MeTOJa 32 MEXaHM3UPAHO OTAENsSHE Ha LBETA Ha
MaciojaiiHa po3a OT PaCT€HUETO, KOUTO OCUIYPSABAT yCJIOBUS 3@ OTHE/SHE HA 1IBETOBETE OT
po3zoBute CcTbONA MPHU BCEKH OMHUT 33 TOBA, 0€3 3aCMyKBaHE HA HAMMPALLUTE C€ OKOJIO THAX
JIMCTA ¥ HEPA3TBOPEHH TIbIKH, 5€3 1ili C MUHHMAIIHO YCUIIHE OT CTPana Ha po3odepauya.

- Pa3paboTeHO Ha OCHOBATa HAa MTHEBMO-MEXaHUYHMA METOA 3a OpaHe Ha MacioxanHu
po3u, M3paboTEHO U M3MUTAHO € TEXHHYECKO CPEACTBO (OTKBCBALl MOMYJI) 38 MEXaHU3HPAHE
OTKBCBAHETO U TPAHCMIOPTHPAHE HA PO3OBKS LIBAT 0 MACTOTO HA CHOMPAHETO My.

- O60CHOBaHM Ca MapaMeTpUTe, KOMIIEKTOBAHA W W3TIMTaHA € OPOCHUTENIHA CHCTEMA
32 OBJIAXKHABAHE Ha CLOPaHUA PO30B LBAT B OOLIMA ChA Ha 3eMenelickaTa paboTHA MalliMHa 38
MHEBMAaTMUYHO OpaHe Ha PO3H, C 1Lie]l HeyTpalM3HpaHe HAa M3CYIHABAIIOTO Bb3NEHCTBHE Ha
NOBHLIABALIATA CE JHEBHA TEMIIEPATypa U MPEMHUHABALIKs TIPE3 CbIa Bh3AYyLUIEH MOTOK.

2.2. Jloka3BaHe C HOBM CpE€ACTBA HAa CbLIECTBEHH HOBM CTpPaHH Ha Beue
CbLLECTBYBAILM HAYyYHH 00NACTH, MPOOIEMH, TEOPUH, XMIIOTE3N M NIP.

- Jloka3aHa €KCIEPUMEHTAIHO € HEBb3MOXKHOCTTA €TMHCTBEHO C TIOMOIITA HA BaKyyM
la c€ OTAEeNAT BEHEUYHMTE JIMCTA OT YalIKUTE Ha BCHYKM MOJUIEKALIH Ha ChOMpaHe po30BH
IBETOBE, KAKTO M 1a ObIAT OTKbCHATH LEJIMTE LIBETOBE OT MacjOdaiiHOTO pacTeHue Oes
OTPHLIATEJHH MOCJIEACTBHS 32 CAMOTO PaCTeHHE, OTKbCHATUA PO30B LBAT H Ch/IbPKAILOTO Ce
B HErO eTepyUHO Maclo.

- YCTaHOBEHO €, 4e TPakTOpHaTa THEBMAaTH4YHAa CHCTEMA HE € B CBhCTOSHHUE TNpH
MpHeTaTa OTBOPEHA CHCTEMA 3a paboTa Ha oTKbCBallata ypenba 3a po3oB LBAT Ja OCUTYpH
HeOOXOIMMUTE YCIOBH 32 MHEBMATHYHO OpaHe Ha MacliofaiiHa po3a 0e3 MPeKbCBaHe.

- O60CHOBaHM M OMUTHO AOKA3aHH Ca MNPEeIMMCTBATa Ha MAILIMHHOTO OpaHe mpen
PBHUYHOTO Npu ChOMpPaHE HAa UBETA OT MacjonaiiHa po3a, U3passBaLly ce B NofoOpeHH yCIoBus
Ha TPYA, HamajeHa norpebHocT oT paboTHA pbka, MBIHOTA NPH CHOMpPAHE Ha MOJIEXALIMS 38
OpaHe LIBAT 3a I€Hs, TO-BUCOKA NMPOU3BOAMUTENHOCT.

2.3. TlpuHocH 32 BHeApsiBAHE. METOAH, KOHCTPYKLMH, NpenapaTtH, CXeMH u T.H. B
pe3yaTar Ha pa3paboTKUTe MPEACTABEHH B AMCEPTALMOHHOTO M3C/ENBaHE CA PErHCTPUPaHU
CJIEAHUTE NOJIC3HH MOACIHU:

- ,MamuHa 3a MexaHu3upaHe npuOMpaHeTo Ha LBeTa OT MacjojaiiHa posa“ - per.Ne
1855 01 01.04.2014 1

- ,Maiuna 3a 6pane Ha macnonaiinu posu* - per.Ne 4034 ot 23.02.2021 r;

- ,MonaynnHa MaiuuHa 3a po3u™ - per.Ne 3882 Ul o1 21.07.2020 r;

- ,Mauuna 3a pe3urba Ha po3u - per.Ne 3977 Ul or 05.11.2020 .

VIII. Ily6aMKauHoOHHAZ AKTHBHOCT M OLEHKA HA KAa4YeCTBOTO HA HAY4YHHTE
nybauKauun
[To pe3ynraTi OT M3CHeABaHUATA, TIOJYUYEHH B pAMKHUTE HA JECEPTALIMOHHMA TPYR ca
nyonukyeaHd 28 HayyHu TpyAa, 4 nosne3Hu mopena ca peructpupand B IlareHTHOTO
BeioMcTBO Ha Penybnuka bbarapusi, nonyuyeHu ca 4 Harpaad OT MEXAYHapOAHH M
HAlIMOHAJHY OpraHM3alMOHHK CTPykTypu. OT mpencraBeHuTe HayuyHU myOnukaumu 11 ca
camocrositesiny, a B 13 npod. boxkos e nbpeu aBtop. Iler or nybnukanuure ca B U3fanus



pedepHpaHy ¥ MHAEKCHPAHH B CBETOBHO M3BECTHH 0asM JaHHM C HayuHa MHpOpMAauus
CamocTosTenHuTe nyOJMKaLUY Ha JAOKTOPAHTa M HEroBaTa BOJELIA POJia B KOJIEKTHBHHTE
nybaMkauMd MM OaBaT OCHOBAHHME Na CUMTAM, Y€ NPHHOCHTE B MCEPTALMOHHMS TPYA ca
JUYHO [eN0 Ha MOOKTOpaHTa. 3a KayecTBOTO Ha NyOJukauuuTe roBopu ¢akra, ue ca
nyONMKyBaHM B MPECTHXHM HAyYHW M3[aHWUS W NPENCTABEHM HA PEAMLIA MENKTYHapOAHH

bopymu.

IX. KpuruuHn 0es1eKKH, BLIIPOCH H NPENOPHKH KbM KAHAMAATA

Hsmam cbitecTBeHH 3a0enexkKH MO AUCEPTALUOHHUS TPYAL.

[Mpenopvkata Mu e npod. DBoxkoB [a NPOABIKM C aAKTMBHATA HAay4YHO-
W3cnenoBaTeNcka W BHelApuTencka aeiiHocT. Paspaborenure u  mpencraseHd B TO3M
AMCEPTALMOHEH TPYL TEXHUYECKH CPEeACTBA TPsAOBa Ja NONy4aT WHPOKO Pa3snpoCcTpaHeHHE B
PO30MpPOU3BOACTBOTO.

3AKJIIOYEHHE:

Bb3 OCHOBA Ha MNPUIOKEHUTE OT KAHAW/AATa PasjMYHM METOINM Ha H3CJIEABAHE,
MPasUJIHO M3BENEHMTE EKCTIEPUMEHTH, HanpaBeHHUTe OOODIIEHWS M M3BOAM CHUMUTAM, 4e
MPECTABEHUAT AUCEPTALMOHEH TPy oTroBaps Ha n3ncksanusaTa Ha 3PACPE u [lpaBunuuka
33 pa3BUTME Ha aKageMH4YHHs CbCTaB B CEJCKOCTONAHCKA aKajaeMusi, KOETO MH JaBa
ocHoBaHue aa ro ouens IIOJIOYKHUTEJHO.

Bb3 OCHOBa Ha IOPEM3NOXKEHOTO MpeIaram Aa ce MPUCBOM Ha Mpod. O-p HHX.
Cuexxan MBanos BoXKOB HayyHaTa CreneH “JIOKTOp Ha Haykute” B 0DnacT Ha BHCLUE
obpasoBanue TexHudeckH Hayku, MpodecuoHasHO HanpabieHrie MaluuHHO WHXKEHEPCTBO,
Hay4Ha CTELNANHOCT ,,MexaHu3aLus 1 eNekTpudUKalIs Ha PaCTEHRMEBBACTBOTO™ .

Hara: 23.04.2024 r. U3rOTBUJ PEUEH3UATA:
/mpod. n-p nuKp. Tpennapunos/
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on thesis for acquiring the DOCTOR OF SCIENCE degree
in the field of higher education "Technical Sciences",
professional direction "Mechanical Engineering”,
scientific specialty "Mechanization and Electrification of Plant Production”

Topic and author of the dissertation:
“MECHANISED GROWING AND HARVESTING OF OIL-BEARING ROSE”
Author: prof. Snezhan Ivanov Bozhkov, Ph.D, Eng.

Member of the scientific_jury: Prof Dr. Eng Krasimir Mihailov Trendafilov, Trakia
University - Stara Zagora, Faculty of Technics and Technologies, higher education field 5.
Technical sciences, professional direction 5.1. Mechanical engineering, scientific specialty
"Mechanization and electrification of crop production", appointed as a member of the scientific jury
by order No. RD 05-59/06.03.2024 of the Chairman of the Agricultural Academy.

L. Brief presentation of the candidate

Prof. Dr. Eng. Snezhan Ivanov Bozhkov was born on 04/06/1962. He completed his
secondary education at the "Hristo Botev" Technical School of Agricultural Mechanization (now
the "Hristo Botev" Vocational High School of Agriculture) - Yambol in 1981 with a GOLD
MEDAL. In 1983, he began his higher education at the "Angel Kanchev" Higher Technical School
- Ruse (now "Angel Kanchev" University of Ruse) majoring in "Complex mechanization and
assembly lines in agricultural production”. During the period 1984 - 1988, he studied at the Moscow
Institute of Agricultural Production Engineers V.P. Goryachkin (now Institute of Mechanical and
Power Engineering named after V.P. Goryachkin at the Russian State Agrarian University -
Moscow Timiryazev Agricultural Academy), Russia, where he completed his higher education
majoring in "Organization, Technology, Repair and operation of the machine-tractor fleet in
agriculture” with a RED DIPLOMA for excellent success.

He received the educational and scientific degree "Doctor” in 1993 from the V.P.
Goryachkin Moscow Institute of Agricultural Production Engineering, Russia with a dissertation on
the topic "Traction-coupling properties of a modular energy-technological device".

He specialized in Moscow Agricultural Engineering University, Russia in 1997 and in DLG
— Testing center, Gross Umstadt, Germany in 1998.

In the period 1986 - 1988, he worked as a laboratory assistant at the V.P. Goryachkin
Moscow Institute of Agricultural Production Engineers, Russia, conducting research in the field of
mechanization of agricultural production and participating in the implementation of scientific
research projects. He continued his work at the same institute, and in the period 1989 - 1993 he was
a junior research assistant and doctoral student.

In 1993, he started working at the Scientific Research Institute for Mechanization and
Electrification of Agriculture (NIMESS) - Sofia as a designer. He has successively held the
positions of: Research Associate II Degree (since 1994), Research Associate 1 Degree (since 1995),
Associate Professor (senior research associate II Degree) (since 2012) and Professor (since 2018) .).
He participated in a number of governing bodies of the Institute of Soil Science, Agrotechnologies
and Plant Protection "Nikola Pushkarov" and is currently the Head of the "Mechanization of
Agriculture and Hydromelioration Systems" department.
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Prof Sn. Bozhkov develops an extremely diverse research, implementation and expert
activity. He is the author of 115 scientific and popular science works, four useful models and a
number of scientific products implemented in practice. His developments have been awarded with
prestigious awards at international exhibitions and competitions. He is a National Expert at the NTS
in mechanical engineering; Expert at the National Agency for Assessment and Accreditation at the
Council of Ministers of the Republic of Bulgaria; Member of the National Scientific and Technical
Club for Autotractor Technology and Forklift Production; Chairman of the Control and Revision
Commission of the Scientific and Technical Union of Agricultural Specialists, etc.

11. General characteristics of the thesis and the abstract - volume and structure

The dissertation submitted for review has a volume of 518 pages and includes an
introduction; list of entered abbreviations and acronyms, list of notations of parameters and
indicators; eight sections with summary results and conclusions, as well as ways to popularize and
test the results; a list of the main contributions of the obtained research results; lists of cited
literature; applications to individual sections, list of publications on the dissertation work; utility
models registered by the Patent Office of the Republic of Bulgaria based on research results in the
dissertation; received awards for achieved research results in the dissertation work; summaries in
Bulgarian, English and Russian. The dissertation work includes 183 figures and 89 tables. 189
literary sources were used, of which 128 in Cyrillic and 61 in Latin. The literature used is presented
in five lists - literary sources in Cyrillic (88 sources), literary sources in Latin (47 sources), Internet
sources (9 sources), other sources cited as "footnotes" (36 sources in Cyrillic and Latin with
inconsistent numbering) and cited Bulgarian and international standards (9 sources). The literary
sources in the first three lists are not numbered. The adopted method of citation by indicating the
author instead of the source number in the list makes it difficult to trace them.

The presented abstract reflects the most important elements and obtained resuits of the
dissertation work. It is 60 pages long and includes a general description of the dissertation, structure
and content of the dissertation presenting the research results in its eight sections, contributions of
the research in the dissertation, a list of publications by research results in the dissertation and
summaries in English and Russian language.

1I1. Relevance of the problem

Rose production in Bulgaria has been developing for more than three centuries and has
become the livelihood of entire regions, mainly of the population of the Rose Valley. The favorable
growing conditions, combined with the qualities of the varieties created in our country, make the
Bulgarian rose oil one of the highest quality in the world, and it is not by chance that its name has
become a trademark for our country. The cultivation of roses is still associated with a lot of manual
labor in carrying out operations such as pruning, hoeing between the plants in the row and
espectally in harvesting the flower. Attempts to mechanize the harvesting of the rose flower have
not yet given satisfactory results. This is mainly due to the botanical features of the plant - the
uneven arrangement of the flowers on the rose bush and their non-simultaneous flowering, which
requires the pickers to pass through the plantation multiple times. Manual labor is low productivity
and unattractive. The lack of labor forces some of the producers to abandon the rose plantations.
Finding technical solutions to increase the efficiency of mechanized operations and mainly to
mechanize the harvesting of the rose flower will have a positive impact on the entire industry. The
machines for plant protection, pruning, and harvesting of rose flowers proposed in the dissertation
research, which lead to an increase in the efficiency of the technological process of growing and
harvesting the flower of rose plantations, will help to preserve and develop rose production in
Bulgaria.



IV. Reference acquaintance and theoretical knowledge of the candidate

Based on 189 literary sources, of which 128 in Cyrillic and 61 in Latin, Prof. Sn. Bozhkov
carries out an in-depth analysis of rose production in Bulgaria, formulates the main problems in
growing roses and harvesting the rose flower, develops a classification of rose-producing farms in
the Republic of Bulgaria, thoroughly analyzes the activities and means of mechanization of the
processes of growing and picking oil-bearing roses. The good literary awareness, the solid
theoretical preparation and the long-term experience of the doctoral student in the field allow him to
correctly formulate the purpose and tasks of the dissertation research, to develop methods for
theoretical and experimental research, on the basis of which he can obtain reliable results, which he
analyzes correctly and thoroughly. This allows the PhD student to achieve the set goal and offer
suitable and efficient machines for growing and picking rose flowers.

V. Methodical approach

To achieve the set goal, the doctoral student formulates 8 tasks. The classical scheme of
scientific research in agricultural practice is used, starting with an idea, formulating hypotheses,
conducting theoretical and experimental research and analyzing the results. A general methodology
of scientific research on the mechanized cultivation and picking of oil-bearing rose oil has been
developed, and its purpose, object and subject have been formulated.

The subject of scientific research are methods and technical means for mechanizing
operations of the technological process, which are non-mechanized, partially mechanized and those
for the realization of which non-specialized and low-performance technical means are used, with
the main emphasis being placed on picking the rose flower - the only non-mechanized operation in
rose cultivation. Seven machines were developed as part of the scientific research. Some of them
are developed as elements of a multi-functional machine that can be changed on the base unit of the
machine depending on the operation being performed.

The general methodology of the theoretical study aims to substantiate the parameters of the
technical means for mechanizing the processes in the cultivation and picking of oil-bearing rose, by
conducting a separate study for each technical means intended for development. The stages of the
research and ways to collect missing information by conducting additional experiments are
described in detail.

The general methodology of the experimental study on the mechanized cultivation and
picking of oil-bearing rose aims to check the structural strength and the ability of the developed
technical means for mechanized care of plants and picking of oil-bearing rose to fulfill their
assigned functions in real conditions for agricultural practice. The experimental study includes
making a trial sample of the technical device and testing it in real conditions for structural strength,
functional suitability and efficiency in operation.

In addition to general research methodology, private methodologies have been developed,
which concern analytical and experimental research preceding the main ones. Through them, the
methods and means of conducting preliminary research are determined to verify the raised
hypotheses, to collect information, to identify restrictive conditions when conducting the research.

The scientific research is built logically, with a clear interrelationship between the individual
elements, the appropriate mathematical apparatus is used to determine the parameters of the
machines and computer modeling, the results of the research are processed with known statistical
methods and applied software. The adopted methodical approach is a guarantee for achieving high
quality of the scientific research and reliability of the obtained results.



VI. Significance and convincingness of the results obtained, interpretations and
conclusions

The main results of the dissertation research are:

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

- The parameters of a universal three-point stand for agricultural work equipment have been
determined, which will allow the aggregation of mounted and semi-mounted working machines to
the mounted mechanisms of medium-power tractors, regardless of the variant of execution and the
standard according to which the connecting elements are made.

- A multi-functional machine has been created in a mounted and semi-mounted version for
small and medium-sized rose farms, through which spraying, selective pruning, rose picking,
transport activities can be carried out. The machine allows spraying the plants with vertical, L-
shaped and U-shaped bars, as well as spraying the soil surface under the plants. It is equipped with a
platform for the workers and pneumatic shears driven by the tractor's pneumatic system for pruning,
as well as places for the workers and containers for placing the rose flower when picking.

- A three-module agricultural machine has been developed, which allows plucking off the
blossomed flower and transporting in the rows of the rose plantations the pickers and their collected
produce during rose picking. A scheme for the movement of the machine-tractor unit for picking
roses was developed, the application of which allows minimizing the non-production costs of time
for maneuvers in areas adjacent to the rose massif, commensurate with the overall width of the
working machine. It was established that the use of the three-module machine for picking roses
allows for an increase in labor productivity two or more times.

- A two-phase vacuum-mechanical scheme was developed to separate the color from the
rose plant, combining pneumatic suction of the rose flower and mechanical cutting of the flower
stalk below the calyx.

- A pneumatic plucking-transportation system was developed for equipping the three-
module machine for mechanizing the picking of the rose flower in oil-bearing rose plantations,
which provides the possibility to realize the pneumatic plucking of the flower from the rose bushes
with the working machine.

- An agricultural machine has been developed for pneumatically picking the flower from
rose plantations in small and medium-sized rose farms. The machine is realized in one-row, two-
row and three-row versions. The machine is equipped with an irrigation system for moistening the
rose flowers collected in the common container. The possibility of the pickers working
simultaneously with two flower separators has been tested and it has been proven that, within the
specified time range, the machine can harvest the produce from plantations with an area of 1,5 ha
and more, incl. and in the peak flowering stage of the oil-seed crop.

- An agricultural machine has been developed to carry out all pruning operations to form the
height and cut the rose bushes close to their base and carry the cut plant mass into the inter-rows of
the rose plantation. The drive of the cutting disc of the pruning module ts implemented in two
versions: mechanical for carrying out pruning up to 110 cm and hydro-mechanical for pruning in
the entire pruning range. The machine was found to be functionally superior to similar machines
available on the market, and its average shift productivity was in the range of 3 — 4 ha/shift.

The results of the dissertation research were obtained on the basis of numerous theoretical
calculations, computer modeling, preliminary experiments to establish plant parameters and the
operation of various technical means. Each stage of the research is described in detail, the obtained
results are analyzed, solutions are proposed to eliminate the observed shortcomings and to improve
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the design of the machines. The ability to follow in detail the research process and the logic of
decision-making leaves no doubt about the reliability of the results obtained and the correctness of
their interpretation. The results of the research solve significant problems for rose growers, such as
mechanizing the picking of the flower, increasing the efficiency of spraying and pruning. The
formulated conclusions at the end of each chapter of the dissertation study summarize the main
results of the research.

V1L Contributions of the dissertation

The presented dissertation work represents a complex scientific study for the development,
research and implementation in rose production of a series of technical means for the mechanization
of processes, and the results obtained and conclusions drawn contain significant and original
scientific and scientific-applied contributions, which can be grouped into the following groups:

1. Scientific and fundamental contributions

1.1 Creation of new classifications, methods and constructions:

- The concept of "scientific research in engineering agricultural practice” is defined and the
methodological foundations of engineering research in agricultural practice are summarized.

- 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.

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

- 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.

- Two versions of a working agricultural machine for hand-picking oil rose were developed,
made and tested, which allow the plucking of the blossomed flower and transport in the rows of the
rose plantations of the pickers and the production collected by them during the rose harvest.

- On the basis of the pneumo-mechanical method for picking oil-bearing roses, an
agricultural working machine for pneumatically picking the flower from oil-bearing rose plantations
was developed, manufactured and tested. The structural strength and functional suitability of the
three options for completing the working machine (single-row, two-row, three-row) have been
experimentally proven.

- On the basis of the modular principle for the formation of the technique, a multifunctional
working agricultural machine has been developed for the realization in rose-producing farms of
technological operations through spraying, selective pruning, rose picking and transport activities.

- An agricultural working 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 the simultaneous removal of the cut plant mass in the inter-rows of the oil-bearing rose
plantations. Two options for driving the cutting disk of the pruning module of the machine
(mechanically and hydro-mechanically) are structurally justified and implemented, and the specific
features for the use of each of them are indicated.

1.2. Obtaining supporting facts:

- It has been established that the farms in the Republic of Bulgaria, where oil-bearing rose is
grown, differ in size, degree of mechanization and efficiency of the technical means used. It has



been established that suitable for implementation in small-sized farms are working machines of the
"multifunctional” type, allowing the performance of more than one technological operation.

- It has been established that with the modern method of production, a number of activities
in the cultivation of oil-bearing rose are fully mechanized, others are partially, and the picking of
the rose flower is completely manual, the costs of which in an plantation with active flowering are
about two thirds of the labor costs.

2. Scientific and applied contributions

2.1. Creation of new classifications, methods, constructions, technologies:

- The parameters are justified, a universal three-point stand is made and built into the
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 (ISO), and to the two variants of execution of the
TNU-2 mounted device (Execution A and Execution B), approved by standards of the Bulgarian
Institute for Standardization.

- A boom spraying device was developed, manufactured and tested for treating the bushes in
oil-bearing rose plantations, built according to the three most widely used schemes for their
formation (with row spacings of 2.8 m, 3.0 m and 3.2 m), when taking care of plants by spraying
during the growing season, such as fighting against diseases and enemies, foliar feeding, watering
in dry periods, etc.

- A boom sprayer was developed, manufactured and tested to treat the area from the soil
surface under the crowns of the bushes in oil-bearing rose plantations to implement plant care by
spraying during the growing season, related to the fight against weeds, the introduction of liquid
root stimulators , watering young plants, etc.

- A working machine for pneumatic selective pruning in oil-bearing rose plantations and
removal of the cut stems was developed, made and tested, which uses the pneumatic system of an
agricultural tractor.

- Design and technological parameters of a technical tool developed on the basis of the
method for mechanized separation of the flower of an oil-bearing rose from the plant are
determined, which provide conditions for separating the flowers from the rose stems at each attempt
to do so, without sucking those around them leaves and undissolved buds, with little or no effort on
the part of the rose picker.

- 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 collection.

- The parameters are substantiated, a sprinkler system for moistening the collected rose
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.

2.2. Proving by new means substantial new aspects of already existing scientific fields,
problems, theories, hypotheses, etc.:

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

- It was established that the tractor pneumatic system is not able to provide the necessary
conditions for the pneumatic picking of oil-bearing rose without interruption, with the accepted
open system of operation of the rose plucking device.



- The advantages of machine picking over manual picking in collecting the flower from oil-
bearing rose are substantiated and proven, expressed in improved working conditions, reduced need
for labor, completeness in collecting the flower to be picked for the day, higher productivity.

2.3. Implementation contributions: methods, constructs, preparations, schemes, etc. As a
result of the developments presented in the dissertation research, the following useful models have
been registered:

- "Machine for mechanizing the harvesting of the flower from oil-bearing rose" - reg. No.
1855 from 01.04.2014;

- "Machine for picking oil-bearing roses" - reg. No. 4034 from 23.02.2021;

- "Modular machine for roses" - reg. No. 3882 U1 from 21.07.2020;

- "Rose pruning machine" - reg. No. 3977 U1 from 05.11.2020

VIII. Publication activity and rating of the scientific publications

According to the results of the research obtained within the dissertation work, 28 scientific
papers were published, 4 utility models were registered in the Patent Office of the Republic of
Bulgaria, and 4 awards were received from international and national organizational structures. Of
the presented scientific publications, 11 are independent, and in 13 Prof. Bozhkov is the first author.
Five of the publications are in editions referenced and indexed in world-renowned databases with
scientific information. The doctoral student's independent publications and his leading role in the
collective publications give me reason to consider that the contributions in the dissertation work are
the personal work of the doctoral student. The fact that they were published in prestigious scientific
publications and presented at a number of international forums speaks for the quality of the
publications.

IX. Critical notes, questions and recommendations to the candidate

I have no significant remarks on the dissertation work.

My recommendation is that Prof. Bozhkov should continue with active research and
development activities. The technical means developed and presented in the dissertation should be
widely distributed in rose production.

CONCLUSION

Based on the applied by the candidate different research methods, correctly performed
experiments, summaries and conclusions, 1 accept that the presented thesis meets the requirements
of the Law for development of academic staff in Republic of Bulgaria and the Regulations for
development of academic staff in Agricultural Academy.

Therefore, I POSITIVELY assess the presented thesis and propose to award prof. Snezhan
Ivanov Bozhkov the scientific degree “Doctor of Science” in the field of higher education
“Technical Sciences", professional direction "Mechanical Engineering"”, scientific speciality
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