
PEUEH3l4F 01. rs'yit:'it 4r*
Bbpxy Arceprall oHeH rpyA 3a nonyqaBaHe la o6pasoearernafa h HaygFra crefleH
"troKTop" no: npo+eo4oHanHo HanpaBfleHre 6.'l PacrenneetgcrBo, HayqHa
cneLlfianHocr florlBo3HaH e

ABTop Ha axceDTau[oHHr49 Tpv!: CmaHuMup feopeuee CmoiHoe AoKTopaFtr KbM
HayeeH orAen,,Otas Ka Ha noL]Bara" npu l4flA3P,,H. nyuKapoB", Co$lle

Teua ra ancepraunoxxus tpv!: Al,4HAMrlKA HA EHEPfETr4qHt4 noKA3ATEn|4 B
C|/ICTEMATA NOqBA - PACTEHI,4E - ATI\,4OCOEPA

PeueH3eHT: npo+. A.6.H. l4nr4e AUMHTpoB xphcroB, VtHcrtAryr no noqBo3HaH e,
arporexHonor v 3a:llt4ra Ha pacreHntra; npo+ecuoHanHo uanpaererfie 6.1
PacreH eBbAcrBo, HayqHa cneqhanHocr flo,rBo3HaHre (Ol,13hKa Ha no,]Bara),
onpeAeneH 3a LrneH Ha Hay.rHoro xypl4 clc aanoBeA Ne Hn-08-136 13. 11.2016
rog. or flpe4ce4areng Ha CCA.

1 . Arryannocr xa paspa6orxara u non3a 3a npaKrHKara

I cepraqxoHH FT TpyA pa3rnexAa 3Kuoq reriHo BaxHfi npouectl, cBbpsaHti c

npeHacgHe Ha eHeptfig B arpoeKocl4creMxre (cucreM!4Te noqBa-pacreHre-

arnroc$epa), 3HaH gTa 3a Kouro ca reo6xogulan npu peulaBaHe KaKTo Ha arpapH ,

TaKa fi Ha rno6ansv fi per!4oHanH eKoror qHli npooneMn. TlopaAu roBa,

usKroqrlTenHo qeHHo fl aKTyauHo e pa3rnexAaHeTo u onpeAefiiHeTo Ha

eHeprer L.rHr4Te noKa3aTet rl 3non3BaHero Ha eHepTeTfiqH!49 noAXoA, Kol4To ca

cbulHocTTa Ha rl3cne,qBaHeTo, npoBeAeHo oT AoKTopaHTa.

KaKro O 3LlKara Ha noqaara n arttocSepara, TaKa fi 6!4o$h3rlKara Ha

pacTfiTeflHrre nonynaqxrl cb3AaBaT v BHacfll N,{eToAoror L{ecKI npeAnocraBKv B

noqBo3HaHlero !4 pacreHneBbAcrBoro 3a nonfraBaHe Ha HayLrHa rr$opvaqrn. Tasr

xHoopMaLlLiF e aKTyanHa fi noJte3Ha KaKro 3a A pefiHo fi3non3BaHe B afpapHara

HayKa ,4 npaKTrlKa, TaKa r 3a SopMyfi paHe Ha HoBl/ BaxH npo6reM , Kol4To ca

npeAnocraBKa 3a pa3B T e Ha pacreHveB-bAcrBoro (pecn. noveosHaHuero).

B ToBa orHoueHye, HaManFBaHero Ha 06u-lara eHeprrt, ,43pa3xoABaHa BbB

BC9KO nOre OT 3eMeAenCKUt npOr13BOAl,4Ten, 4 nOBl'lLljaAaHeTO Ha nO'lyLreBaTa

eHeprrls, HarpynaHa s 6 oxl4tvuqH re Bp-b3Kl4 Ha MoreKyrfiTe B notyqeHxs AoofiB r,1

o6ulara 6novaca, ca KapAhHanHr npo6reur Ha ycroi,{14Boro 3eMeAenxe.

,qxcepraqhoHH er rpy,q onpeAereHo Aonp Hace 3a peuaBaHe Ha re3 aKTyaJrHl4

npo6neun.
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2. Uen, saqa.I , xrnore3h 14 MeroAH Ha u3cne4BaHe.

OcHoBHara qel vt 3aAav,nre B Alcepraq[oHHus rpyA ca SopMynupaH tcHo 14

npaB nHo or Aofioparra. Llelra e 4a ce xapaKreprcupa AfiHaMrKara Ha eHepfer qHtlre

noKa3aren B d4cTeMara nollBa-pacreH e-arMocoepa. o6errvne ca 6lloxnrMarhqH[Te

noflfiroHr B FopH flo3eH (Coons) u qananlaqa (nnoBAfiB), pa3noroxeHla cborBerHo Ha

580 14 180 M HaAMopcKa B coL.l!'tHa. Te xapaKrep[3vtpa7 Kr:|AMafileHV pationr ctoreerno

Ha 3anaAHa Sbnrap[g B EBponelic(aTa yMepeHo-KoHruHeHTanHa noAooracr Ha

cpeAHa Eurap F B npexoAHo-KoHT!4HeHTarlHara no4o6nacr. l4gnonggaslt ca

exe,qHeBH AaHH!4 Ha NASA (Surface l\4eteorology and Solar Energy)

,qoKTopaHTl'T ycneuJHo l43non3Ba repMoeneKTpl,4qecKtl MeroAl4 14 ceH30pHl'4

ypeA , cBbp3aH c ranBaHoMertp Karo: aKTuHoMerbp, n paHoMerbp, oaraHcoMep,

ronJroN4ep n gp.). Torl npunara uHSpa'.lepBeH repMoMerpuleH MeroA 3a onpeAeuqHe

Ha BflrFHrero Ha xereporeHHocrra rta Qrstlvlrre cBoicrBa Ha noqBara Bbpxy

BoAooc rypeHocrra Ha 3eMeAertcKl4Te Kynrypl4, npvnaraiaxn +113 'lecKla

(euepreruven) no4xog. Totl npaBfinHo nocraBs KoMnueKcHara 3aAalla 3a npYnoxeHhe

Ha ro3 noAXoA npu rl3cneABaHe Ha arpost4TolleHo3 KaKTO B nOrCKI4 On r , TaKa B

npo 3BoAcrBeHn yLracrbr.ll4,

3. AHaflhfl4.rHa xapaKTept4cruKa Ha gucepraqt4oHHHfi rpyA,

oHarneAeHocT h npeAcTaBtHe Ha nonyqeHuTe pe3ynTaTr

,qficepraq oHHuer rpyA cbAbpxa creAH Te pa3Aenu: y€od, B KoliTo ca

SopMynupaHrl qefra 3aAaqrre , numepamypeH o63op', O6eKm' cxeMa u Memo)u Ha

uscnedeaue; Pdynmamu; 3aKnpqeHue u rceodu, HayqHu npuHocul numepamypal v

npunoxeHue, Kolrro ca B3noxeHfi Ha 146 neqarHh crpaHnq . l43nol3BaH Te c MBon

Ha O 3,4,lHl,4Te Ber q Hr t4 t43MepBarenH eqt4Httr]t4 ca nogcHeHfi B Haqanoro Ha

TpyAa. CT/nbr e3llKbr Ha h3rtoxeHLle Ha [,'tarep[ar]a ca Ha Ao6po aKaAeMt'leHo

paBHIu.le. OsarneAesoctla npeacraBiHero Ha nonyLleH Te pe3ynrarll ca MHoTo

go6pt. IlureparypH Te u3ToqHxtlt4 ca aKyparHo npaB nHo ullrl,4paHu B TeKcra Ha

grceiraqrrra.

4. 143nor3BaHa rxreparypa

.qoKropaHTbr r- 4Tvpa o6u.{o 196 nLlreparypHl,l t43ToqH14l-114, or Kol4ro 98

r4srorlHrKa ca Ha K,4pvnvq.a !4 98 Ha raruHl,4lla, Toi npaBfl o6LU peH 3aAtu6o'leH

r reparypeH o6sop ra Oti3lrqec(ure x 6l4onot ' lecK,4Te nocrl,4xeHuFTa Ha

eHeprerr4\.rHr4F noAXoA npr pa3rneMaHe KaKTo Ha npollec re Ha no'{Boo6pa3yBaHe,



raKa npollecure Ha +opMl,lpaHe Ha 6hoMaca B 3eMeAeJlcKx KynTypx, y Hac rl B

qyx6 Ha.

Toi cnctettiatv'zupa ocHoBFrtl pe3yrrarrl, ny6rturyaauv B HayqHara firreparypa,

xol4To ca cBbp3aHr c eHepreThLlHl4 noKa3aren x MeToAl,4 3a oueHKa, Kol4To

onpeAenqr: eHeprLlgTa aa noveoo6pasyaaHe; cyt\,lapHara HerHara cntH\'leBa

paAVa\kA, TonflrHara, HeooxoAnMa 3a nporl4'laHe Ha eBanorpaHcnLlpaq oHHI4q

npouec; Tonn HHrc noroK B nollBara, SotocuHterrvecxL4 aKfvg+ara cntH'leBa

paquaqvg a(yMyn paHara crtbHqeBa eHeprus B 6ttoxtlvtt' l l iure Bpb3Ku Ha

opraH LrHfiTe MoneKyn B pa3nuqH Te opraHn Ha pacreHhqral u e$errllsnocrra rta

3non3BaHe Ha cnbHqeBaTa paq4alltAq oT 3eMeAencKn KyJIryp14.

5. flpnrocr Ha Ancepraq oHHAf, TpyA.
C reoperuven xaPaKreP

> 3aAbn6o.leHI4Te u3cneABaH,49 Bbpry e+eKryBHocrra Ha u3non3BaHe Ha

cfbHqeBaTa pa4t/ta]4vt9' oT ocHoBH 3eMeAerlcKl4 Kynrypt4 e BaxHa TeopeT L{Ha

npe,qnocraBKa 3a pa3Kp[BaHe Ha 3aB[c!4Mocfia t KaKro or BoAHl4t 14 xpaHhrenHuF craryc

B noLrBara, TaKa ,4 or pe,qt{qa Apyru Oarroptl (raro Fbcrora reoMerp g Ha noceBa,

reoMerp s Ha pacreHrtra r Ap.), Kol,tro Bn car Bbpxy npoAyKTl,4BHocrra rM.

oT Ta3,4 rneaHa rogKa, B coKo oLleHsBaM HoBure,qaHH sa A[HaM!4Kara Ha

eHepM;aHVA eKB[BaneHT (MJ/kg) r,l HarpynBaHero Ha 6lotuaca B nlleHl4l]a, qapeB ua,

c.nbHtrorne,q nollepHa npe3 BereralluoHHuc nep oA. Tesr peaynrarr '1Mar TorlFMo

TeopeTuLrHo arpapHo-r4KoHoMr4qecKo v eKoJIoTl4qHO 3HaqeH e 3a pa3BtlT eTO Ha

MoAepHo 3eMeAercKo npo 3BoAcrBo exororo-cbo6pa3Horo perynrpaHe Ha

B1L4',HV]eTO Ha oaKropl,lTe Ha OKOnHaTa CpeAa B arpoeKocl4cTeMaTa. Tesu 4annn vorar

Aa cryxaT KaTo TeopeT!4LrHa ocHoBa 3a nnaH paHe Ha HoBl,l l43cjleABaHhg 1,1

cb3AaBaHe Ha arpo-MeponpLl9Tl49, xol4To u-le noBrlular h3non3BaHero Ha

Oorocl,rHTer secKu aKTr4BHara cnbHLreBa paat4aw* or pacreHhtra ule noAo6pqr

oneparfl BHoro ynpaBfl eHhe Ha npo.qyKTl4BHocrra Ha arpoeKocl4creMrre.

> HayqeH npuHoc c reoperfiqeH xapaKTep ca AaHH Te 3a eAuH or ocHoBH Te

Oalcroph, onpeAeneu.l4 QopM[paHero Ha Ao6!{BI4Te or seMeAencK Te Kynrypl.4, a

fiMeHHo eSeKT,4BHocrra np ycBotBaHe Ha Sorocl,4HTer[,]ecK aKT BHara pa4t4a|]]/tq

(@AP) or rrx. !oxropaHTlr ycraHoBgBa Hai-Bt4coKa eoeKTrBHocr Ha ycBosBaHe B

Fopnu foser np nbpBr4e orKoc Ha np4epHa (4.1.1 g/MJ) npeo 1989 r., crleABaHa or

ra3v npv cnuuqoened (2.68 g/MJ) npeo 2013 t. a npv qapeeul4a xu6pud H'707 (2.37



g/MJ) npes 1989 r. B Uanan,4qa, ra3h e$eKrxBHocr e paBHa Ha 1.98 h 1.91 g/[4J np

H-708 u KH%G-530, cborBerHo npe31986 v 1987 r' r'pu nweHu4ama 3a ABa

pa3nrliH14 copra, AoKTopaHrlr ua6rrcAaaa Hal,4-Hl4cKa eSeKrMBHocr ('1 24 v' 1 37 glMJ)

cborBerHo npe3 1989 14 2013 r.

> Toi ycraHoBgBa, \te cynHoro 3acyu.laBaHe HaMansBa e$eKr!4BHocrra Ha

ycBoeBaHe Ha OAP or cnbH.lorneAa c 35 %. Cne4ea ga noELlepraeM, qe

pa3KpuBaHero Ha Bb3AeicrBl4gTa Ha BoAHl,lF QaKTop 14 eQeKTllBHocrra Ha ycBosBaHe

Ha OAP Bbpxy 406 Ba or KyttrypH!4Te pacreHHe cb3AaBa HoBl4 npeAnocraBKx 3a

pa3B Tuero Ha ycroi,l4Bo t4 eKonoro-cbo6pa3Ho 3eMeAenue.

C uayruo'nPnnoxeH xaPaKTeP

) Oqexseau Karo HayqeH npfiHoc c nphfloxHo 3HaqeHue B pacreH!4eB],AcrBoro

11 arpoeKonorfi FTa KoMnfleKcHara npeq13Ha xapaKrepfi crl,lKa Ha KnLlMaruqHfiTe

ycnoB g B nocoqeH Te u3cne1aalu paitouu na 6bnlaPhg c noMoulra Ha eHeprertl.lHl'l

noKa3aren B A cepraq oHHt4g TpyA. ,qoKropaHTbr layvuo o6ocllosaBa ra3i4

xapaKTep cl,4Ka, chcreMar 3 pa nolyqeH[Te ,AaHHl4, SopMyfiupa npaBxnH!4

nseo4r. Toi nogpo6ro xaparrep 3flpa KoMnoHeHTure Ha cfl 'bHLleBara paayaq e B

o|4oKnuMaT ,]Ht1Te non]troHu g fopHl lo3eH !4 Uananuqa.

> Hay,reH npuHoc c KoHKperHo npl4noxeHue KaKTo B arpapHara HayKa

npaKT Ka, TaKa arpoeKonornsra, e ycraHoBtBaHero Ha ocooeHocrl'4Te Ha roAruH g

xo,q Ha cpeAHo-MeceqH,4Te AHeBHT crotHocrl4 Ha: cyMapHara cnbH\'leBa pa+Aa\t4?' t4

HeiHure KoMnoHeHTx, paAlaalltioHHl4F 6araHc, eQeKT BHocrra Ha 3nor3BaHe Ha

cftHLleBaTa pa$tlaq4s oT pacTeHLlgTa, OTrne)+(qaHu B Te3l4 pal4oHx.

> np eMaM Karo HayqHo-nptlnoxeH np Hoc onpeAensHero Ha cnellupl4qHara

al,tHaMIKa Ha ronnhHHr,.rg noroK B EettyBuanHo-nhBaAHara Y AflyBLlarHo-fihBaAHara

noqBa B cbu.l re paioHx. flone3Ha e [H+opMaqt4gTa: 3a cpeAHo-MeceqH Te

aeHoHou.lHr4 croinocrlr Ha ronrttlHara, yqacrBala B npoqeca Ha snapeHye or BoAHa

noBbpxHocT B ABaTa KI MaT tlHu non foHa; 3a L43MepeHaTa noTeHll[anHa

eBanorpaHcnIpaqtat r cpaBHeH]lero lZ c x3'l14cfleHure croiHocrl' l no MeroArKa Ha

FAO56.

> floue3eH HayqHo-np noxeH npxHoc e onpeAersHero Ha HAeKca Ha BoAeH

crpec B nnoul 1 rtt2 e gagrc!4lr,toct or MexaHuLtHl,4g cbcraB Ha pa3nrqHta yqacrtql'l Ha

AenyBranHo-I]rBaAHa noqBa B KnrMarLl9Ht4fl nolurotl Fopxu Jlosen.

> Heo6xo.qrMo e Aa or6elexrv, qe AoKTopaHTbr np nara ycneLxHo



cbBpeMeHHI4 MeTOAv 3a OnpeAergHe Ha eHepreTuqH Te noKa3alel '

t 6. KphrxqHh 6enexxu t'l Bl'npocl'l

o CreAea Aa or6eflexuM, Lle AofiopaHT-br e !43ntflHrn npenopbK Te, cBbp3aFh

c AonbnBaHe Ha n reparypHlilc o6sop ll cnrclra Ha nuTeparypHnre 3ToqHl4L114, Kot4To

69xa npeAcraBeHu B npeABapxrenHara peqeH3149.

. HayqH Te HayqHo-npllnoxHr4Te npvHoc!4 ca SopMynupaH!4 KparKo 14

o6o6uleHo or AoxropaHTa. Mareprall-br Ha Arceprall lTa u KoHKperHo AaAeH Te

r43BoAt{ no3BonsBar pa3u!4peHxe 14 KoHKper[3]'1paHe Ha npuHoct4Te ToBa He

HaMansBa B co(ara HayqHa croiHocr Ha nonyqeH[Te pe3ynrary u Ha Ller F

A Cepraq oHeH TpyA.

. Ha crp. 43 HaA Ta6nuqa 2 4, Qwv'9.Hara Ber Lll'4Ha HaneraHe Ha BoAHrre

napt4, t43MepeHr e wnv,6apv, (mbar), He cneABa Aa 6bAe HapuqaHa "n'bpraBuHa",

He3aB CtlMo OT qeCTOTO u3non3BaHe Ha TO3,4 TepMhH

7. OqeHKa Ha aBropeQepara 14 ny6nhKaqrhre no AhcepraquoHHl'le
TPYA

ABropeQeparur cbgbpxa 40 crpaH'lql'l. Tofi npaBunHo orpa3sBa qerra, o6eKr re'

t43non3BaHure MeroAr 3a npoBexqaHe Ha u3cneABaH[gTa, CbU-IHOCTTa nonyqeH Te

pe3ynrar , npeAcTaBeHu B A[CepTaquoHHl4g rpyA

Tly6tllKaqu re, cBbp3aHt4 c At'lcepraquoHHl4F rpyA, npeAcraBcr none3Ha

T4HOOOMaU 9 3a:

(a) e$errreHocrra Ha 3nor3BaHe ra paAuaqurra (radlation use efficiency, RUE,

g/MJ) KoeQuq!4eHra Ha none3Ho Aericraue (Kfl[) ra noceBu or qapeB Lla, nueHvqa'

cntHqorneA filoqepHa KaKTo no Oa3v v' orKocvt,'taKa t4 3a qefinq BeteraqLloHeH nep oA B

6uoxnuuarrqsure nonrroHr FoprN flo3eH l-lanant44ai

(6) enunnuero Ha xereporeHHocrra Ha MexaHLlLlHl'1s cbcraa ua lenyarlaltro-

n BaAHa noqBa Brpxy TeMneparypHrlg V AOAHAq CTaryC Ha CntHqorueAoB noceB;

(e) erepnafinur exetlBaneHr Ha qapeBuua (xx6p A H-708 Y KHexa-530) Ll Apyn4

Kynrypl4. orrneMaHu B Te3 nofluroHrl t4 Apytt4 pahoHv

(r) a-nltnruero na uexaHl4LlHrlg cbcraB v ronn HH!4te ceoicrga Ha noqBara Btpxy

HTEH3 BHOCTTA HA TONT]THHT9 NOTOK B TNY OT HE9'

O6utara vu oqeHxa 3a aBropesepara Are3vl ny6nv'rayl e vHoro 4o6pa'

8. Kparxu 6t4orpaQl4'{H14 AaHHU 3a AoKropaHTa

CraHVMVtp f. CroiHoB 3aBbpL!Ba B!4cLUl'49 xl4Ml'4Ko-TexHonoTI4LleH vHclt'41yr



(BXTI4) B CoSre npee 1982 r. npe3 1985 r. roi nocrbnBa e na6oparopnrra

"6r1oKn Marr,{Hrl nonuroxr,r" Ha VHcrvlyJ "H. nyl!KapoB". npe3 1987 r. e u:6pan ea

HayqeH crrpyAHl4K no reMa: "EHeprreH 6anaHc B arpo$uroqeHo3xre". y'lacrBa

aKTrBHo B MereopolroruqHure ua6nrc4etul g 6 offhl,taulex nofirroH TopHu f]o3eH,

CodxF. Or 1993 r. e plKoBoAl.4ren Ha rosx nonuroH, Koiro or 2002r.e Kbr,1 orAen

"Ou3uxa Ha noqgara". Ot 2012 r. e Ha3HaLleH Ha AnbxHocr acucreHT B To3l4 orAeu.

CfieA O4cre[,rar[3upaHe r o6pa6orBaHe Ha HoBa MHororoA[uHa taHoopMaqxe 3a

paA allroHHt4g 14 ionl'vHltta 6anaHc, Tot't npeAcraBt HacrotlLll,4l Al,{cepraqloHeH

TpyA u e 3aq cjleH B Aor{TopaHTypa Ha caMocrosrerHa noAroroBKa Ha 4 gHyapv 2016

r. C-bc aanoBeA Ha npeAceAarere sa CCA Hfl-08-1 15 | 14.07.2016, rofi e orllhcueH

c npaBo Ha 3aul Ta Ha To3r4 TpyA.

C. l-. CroiHoe yLlacrBa aKTLIBHo B r3ntnHeH[ero Ha rpu npoeKTa or HayL]Ho-

r,l3cleAoBarencK s nnaH Ha Vtactvlyta. B ctaBTopcrBo, Toli yvacrea B

paspa6oraatero Ha 5 HayqHt4 AoKnaAa, 4 or Kol4To ca npeAcraBeHu Ha

MeMyHapoAHl4 KoH*epeHr.l[fi. no A!4cepraq!4oHHrle rpyA, AoKTopaHrtr e ny6n KyBar

4 crarvl4 Karo Ha 3 or rgx e ntpB aBTop B HayliH re cnucaH\g: "EKonof49 v

t4HAyc1pt4g". "TloqBo3HaH!4e, arpoxl4Ml4t v etonotng" 1,1 "BoAHo Aeno", c6opH K or

AomaA . l43HeceH Ha MelqyHapoAHa KoHOepeHLll4e.

3AKNloqEH!,IE
Bug ocHoBa Ha HayLreHvre np noxeHrre or AoKTopaHTa pa3tll4qH MeroAl,l Ha

,43cne,qBaHe, npaBhnHo l43BeAeH Te eKcnep|4MeHTr, HanpaBeHure o6o6qennn n

r,13BOArl C'.r raM, 9e npeAcTaBeHfigT A CepTaq'1OHeH TpyA OTfOBapt Ha r3rcKBaH gTa

Ha 3PACPE, nn3PACPE flpaBrnHuKa 3a HetoBoro npffloxeHue e CCA, xoero Mu

AaBa ocHoBaHxe Aa ro oLleHs nOnOXUTE'|HO.

no3BonFBa[,l cu Aa npeAtoxa Ha noL]l,1Tae[4oro HayqHo xypl4 cl'll.lo Aa rnacyBa

nonox renHo 1,1 Aa npr4c-bAt4 Ha AoKTopaHT Cranrttrp F. CroiHoa:

o6pqsoaarelHara I HayqHa uenex " doxmop" no layvtara cneq arHocr.

PEIIEH3EHT: . . . .flara: .23. 02. 2017 r.
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