OT3bIB
Ha aBTOpedepat Kenezonoit Codpbu BranuciaBoBHEI Ha TEMY:
«HAYYHO-METOJANYECKOE OBOCHOBAHME TEXHOJIOI' A
TOYHOT'O 1 PECYPCOCBEPETAIOIIET'O 3EMJIEAEJWSA 1)1 3EPHOBBIX
KYJbTYP B HEUEPHO3EMHOM 30HE P®»
Ha couckanue y4eHOH CTENEHH JOKTOPa CEIbCKOX03MCTBEHHBIX HAYK 110
cnenuainsHocT 06.01.03 — «Arpodusuxa»

AKTYaJIbHOCTh HCCJIeJOBAHHSA

Jlna HeuepHozémuoit 30051 P@® xapakTepHa BBICOKas BapHabelbHOCTh IOYBEHHBIX
CBOMCTB Kak B Ipejenax arponmammadra, Tak M IO IUIOIMIAIXA OTHEIBHO B3ATEIX
CENIBCKOXO3MCTBCHHBIX IIOJIE, YTO BO MHOIOM OIpeIeNseT YCJIOBHA pocTa H
bopMupoBaHuE yporkas 3epHOBEIX KylbTyp (PyxoBud ¢ coasr., 2010).

B ycnosusx HeuepHosembsi amanTtanus TexHonorumii T3 u pecypcocOeperaromiero
3emileiesa npuobpeTaeT 0co0yr aKTyaabHOCTb, T.K. IOJSA 3TOH 30HBI HEOAHOPOIHEI IO
arpou3UYEeCKUM M arpOXUMHUYECKUM CBOMCTBAM, W BCE €IIE HE JOCTHTHYT ITOTCHIIMAN
YpOXKAWHOCTH 3€PHOBEIX TIPH JOCTaTOYHON O0OECIIEYEHHOCTH OCaaKaMu. AJAlTHPOBATH
TEXHOJIOTHIO PaCTCHUEBOJCTBA - 3HAUUT C MPHUMEHEHHEM COBPEMEHHBIX HayYHO-TEXHHYEC-
KAX JOCTIDKEHHMH paIMOHAJIBHO HCIIONB30BaTh IMOTEHIMA] IOYBEHHOTO IUIOJOPOIHS H
OITUMH3UPOBATH 3aTPATH Ha MOTYUEHUE ypOKas 3aJaHHOr0 Ka4ecTBa.

CreneHb pa3paboTaHHOCTH TeMbl HCCJIEOBAHHUS

Tounoe 3emienienre - HAyKOEMKasi TeXHOJIOTHA, O0BEIUHAIOINAs HOBEHIIME HCCITe-
JOBaHUA B chepe arpOHOMHH, MEXaHU3aIMK PaCTCHUEBO/ICTBA, JUCTAHIIMOHHOIO 30HIHUPO-
panus 3emi (J133), 06paboTku nanHex ¢ npumeHenueM IT (Ludpoas Tpanchopmanus....
2019). ITpumenense Texuomoruit T3 UMeeT 30HAIBHEIE 0COOEHHOCTH: B CTEMHBIX PErHOHAX
5 GEKTUBHO HCIIONB3YIOT CHUCTEMbl MApa/UICIBHOIO BOMKIEHUA, aBTOIMIOT M pecypco-
cbeperaromue TeXHONOrHH 00paboTku mouBhl. Jlna HewepHoszéMHOM 30HEI OoNbIIMi
9KOHOMHYECKUH 3(dheKT 0XumaeM OT TPUMEHEHUS TOYHBIX CHCTEM YyIOOpeHus, 9T
CBA3aHO C BBICOKOM BapHabelBHOCTRIO MOYBEHHOro Imogopoaus. ObpaboTka M aHamu3
nHGOpMAIMH, MOJIEIUPOBAHHE TPOAYKLIHOHHOIO IIPOLECCa  CENBCKOXO3AHCTBEHHBIX
KyJIBTYp B Pa3/U4HbIX YCIOBHSAX BO3/CIBIBAHMS - 3TO HHQOPMANMOHHEIH acnekT T3, uemy
NOCBAIIEHE HayuHble pa3paboTku ®BI'HY «Arpodusuueckuii HAM».

Hayynas HOBH3HA

. Ha ocHOBe KOMILUIEKCHBIX MHOTOJICTHHX HAOIIOIEHWH NpH BO3JE/IbIBAHUA
3epHOBBIX KyJIBTYpP MO MHTEHCHBHBIM TEXHOJIOTHAM B 3€PHONPOMNAIIHOM CeBOOOOpOTE Ha
JIEPHOBO- TIOJ30JIMCTON I104BE TIIOKa3aHa IJIABEHCTBYIONIAS pOJNb HEOAHOPOIHOCTH
MOYBEHHOIAHAMA(PTHEIX YCJIOBHM B Pa3BUTUH M IIPOTYKTHBHOCTH KYJIBTYpHOM U
pacipocTpaHEHHOCTH COpHOH pacTuTenbHOCTH ADLI;

- Brnepssie pu IPOBEICHUU KOMIUIEKCHBIX  HCCIIEJOBAHMM B
pasHoMacIuTabHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX KX B IPEIENIaX OTACNBHO B3STOTO
OIS BBISIBJIEHB] OTHOCHTENBHO YCTOWYHBEIE 30HBI Pa3IMYHOM IPOJTYyKTHBHOCTH TIOCEBOB,
CBA3aHHBIC C BIMAHHEM MHKpopenbeda U  arpodU3UYECKUX CBOHCTB II0YBBI;
IPOCTPAHCTBEHHAS CTA0MIBHOCTh OSTHX 30H ONpEIENSeT OCOOCHHOCTH —Pa3BHUTHA
pAaCTUTENBHEIX KoMmrmoHeHTOB A®I] B MHOrogeTHEH IMHAMHUKE, YTO MOXKET OBITh
MCIIONIG30BaHO JJIA BEIOOpa CTpaTernyd M TaKTHKH YXOJa 3a IIOCCBAMHU B KOHIIEIIIMH
TOYHOTO 3eMJIENEIIH;

. Brepsble B MHOTONETHEM IIOJEBOM ONEITE B THIMYHBIX Ui HedepHO3eMb
YCIOBHAX TMECTPOTHl IOYBEHHOTO TIOKPOBA M3Y4CHO JUINTEIBHOE BO3JCHCTBHE
IpUMeHeHUs pecypcocOeperaromnei (HyleBolf © MUHMMAIBHOMH) 06paboTKM IOYBEI Ha



TBEPAOCTH (COMPOTUBJICHUE MEHETPALMHU), YIENbHOE OHJIEKTPUYECKOE COMpPOTUBIIEHUE
[IOYBBl W CBA3b 3TUX [IOKasaTeled ¢ pa3sBUTUMEM BEreTaTUBHONW Macchl [10CEBa
(onenuBaemoif 1o wuHgexkcy NDVI), ¢ ypoxalHOCTBHO 3€pHOBBIX KYJIBTYp U
pacnpoCTPaHEHHOCTRIO COPHBIX PACTEHUI B IIOCEBAX;

+  PazpaGoran meTon mporHosa ypoxKaiHOCTHM 3E€PHOBBIX KYJBTYP Ha OCHOBE
aHaIM3a BPEMEHHBIX PIAOB CE30HHOM JMHAMUKM BEreTallMOHHOro uHaekca NDVI
IIOCEBOB;

Paspabotana u anpoOupoBaHa vepapxudeckas baza JaHHBIX A/ HAKOMJIEHUS
1 00pabOTKM pe3yabTATOB HAYYHOTO MHOTIO(MAaKTOPHOIO IIONEBOTO 3KCIEPUMEHTa 10
M3Y4eHHIO () (HEKTUBHOCTH IIPUEMOB TOUHOIO (KOOPAMHATHOIO) U pecypcocOeperaronero
3eMJIEJIETNS U [UTA IPOBENCHHS arp03KOJ0TMUYECKOr0 MHOTOJIETHEIO MOHUTOPUHTA.

Teopernueckas 3HAYHUMOCTh padoThl. MHoroneruue HaOmoAeH!s
IIPOCTPAHCTBEHHO- BPEMEHHBIX CBA3edl B ADL[ 3epHOBBIX Ky/bTYp MpH NPUMEHEHUH
pasHBIX TEXHOJOTMH BO3MENBIBAHWA 3HAUMTENBHO YIIyONAT HAy4HbBIE TPEACTABICHUS O
NIPUMEHUMOCTH JaHHBIX MeTOA0B B HeuepHO3EMHOH 30He, SBISIOTCS TEOPETUUECKOH
OCHOBOM Juid pa3paOOTKM BHEAPEHHA TaKUX METOLOB B YCJIOBMSX pasHOMaclITaOHON
HEOJHOPOAHOCTH MOYBEHHOrO IJIOJOPOIUS W Ul MPOrHO3MPOBAHHUS arpo3KOJOrHIecKoi
CUTyalluH TI0CJIe TIepeXoia Ha TOUHBIE U pecypcocOeperaroline TEXHOIOTHH.

IlpakTuyeckas 3HauumocTb pabotel. IlpemnoxeHHsie CHOCOOB HAa3eMHOTO U
JUCTAHLIMOHHOIO O0C/IEN0BAHUS TOJIEH CIIYKAT ISl pELlEeHUs [UPOKOTO CIEKTPa HAYUHBIX
¥ TIPOM3BOICTBEHHBIX arpOHOMMYECKHMX 3azady W MOryT ObITh pPEKOMEHJIOBAaHbl U1
NMPaKTUYECKOTO MCIIONB30BAHMUs [IPU BO3LE/BIBAHMU 3EPHOBBIX KyJbTYp B HeuepHozemHoi
3oHe P®. BrifBaeHue Ha MOAAX 30H MPOCTPAHCTBEHHOW HEOOHOPONHOCTH MMOYBEHHOIO
IIONOPOAMS C IIOMOILUBI) JUCTAHLMOHHBIX M WHCTPYMEHTAJBHBIX METOAOB CIYIKHT
OCHOBOH Jutd Oosee 3(Q(HEKTUBHONO0 HCIIOAB30BaHUsl yAOOpeHUil U CpeAcTB 3allUUTH]
pacTeHMi INpH BHECEHMM HMX B AUM(PEpeHUMPOBAHHBIX A03ax. Pa3pabdoTaHHbI aBTOPOM
KOMILUIEKCHBIA METOAUYECKUI MOAXO, JEKAILMI B OCHOBE CO3/1aHud PaiyioB-npeancanui
11 (i hepeHIMpOBaHHOIO BHECEHUs YA00peHUi Ha OCHOBE MHOTOJIETHETO MOHUTOPHUHIA
BereTallMoHHOro uuaekca NDVI u BoisBiieHus 30H HEOAHOPOAHOCTH MOCEROB, peaM30BaH
B arporulardpopme ExactFarming (www.exactfarming.com), 4TOo B codeTraHuu ¢
npumenenuem 1 T-pemenuit ang ob6paboTku OOJBLIMX MAacCHMBOB JAHHBIX OTHOCHUTCS K
aKTyaJbHOMY HAalpaBIEHUIO LMU(POBU3ALMUK CENBCKOXO3IMCTBEHHONH OTpaciu M UMEeT
OosbIIOE MPAaKTHYECKOE 3HAueHWe [JIs MOBBIIEHUS 3GGEKTUBHOCTH 3eMIEIeNUsi |
pPacTeHUEBOCTBA.

M3y4yeHue npocTpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEN PAa3BUTUSA COPHOTO KOM-
none"ta A®L[ umeer mpaxkruuyeckoe 3HaueHue A1 000CHOBaHMS BBIGOpa CPOKOB obcCie-
JNOBaHUA U 00paboTKH moJiell repOuuuiamMu, A1 OLUEeHKU 3(QPEKTUBHOCTH UX AEHCTBUS B
YCIOBMAX Ppa3HBIX TEXHOJOIMM BO3JENbIBAHKMS 3€PHOBBIX KyJabTyp B HeuepHoszembe.
ArnpoOupoBaHa METOAMKA IHE3 aKIMOHHOIO 00CIe1I0BaHUA 3aCOPEHHOCTH TTOJIEH.

PesynpTaTsl nccreloBaHUi aBTOpa UCMONb3YIOTCA B KAYECTBE JIEKITHOHHBIX MaTepH-
aJlOB M TIpPaKTUYECKMX 3a1ay B yueOHOH qucuuruivHe «Tounoe semuenenue», ¢ 2014 r.
BKJIIOYEHHOH B MpOrpaMMmy TMOIATOTOBKM 0OaKaJaBpOB IO HAIPAaBIEHUI) «ATPOHOMUAY,
HalpaBlIeHHOCTh «ArpobusHec» u «ArpomeHemkmenT™ B ®T'EOY BO PTAY - MCXA
umenu K.A. Tumupsizesa (Paboure nporpaMMbl AMCUMIIIMHEL « TouHOoe 3emienenuey, 2014,
2017, 2020). Matepuansl paboThl BKIKYEHb B y4eOHUKH, W3JAHHBIE B COAaBTOPCTBE:
«HaBurallMOHHBIE TEXHOJOIMM B CEJIBCKOM Xo3siicTBe. KoopauHaTtHOe 3emsienenuer
(2013), «Texnomornmu, TexHuka u oOOpydOBaHME JUISI KOOPAMHATHOTO (TOYHOTO)
semnenenua» (2016).



MeToa0/I0THSA H METOAbI HCCJIeI0BAHHUS

Metononorus naHHOW paboThl OCHOBaHA HA HAYUHO-METOAWYECKOM [MPUHIUIIE
HEepapXUUYeCcKoro MoaAxoa A1 OLEHKM M CPaBHEHMS BO3ACHCTBUS HU3y4aeMBIX TEXHOJIOIHH
3eMJIECNIMS HA COCTOSHHE TMOYBBl M OTKJIMK pacTUTENbHOCTH B ADL[. ABTOPOM H3yueHBI
IPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH HM3MEHEHUH CBOMCTB II0YBEI, IIOCEBOB
3€PHOBBIX KYJBTYp W COPHOTO KOMIIOHEHTa IIpH PAa3sHBIX TEXHOJOIMAX BO3JE/ILIBAHUA.
[TporpaMma HcCaeIOBAHKI BKIIOUAA MPOBEACHHUE SKCIIEPUMEHTOB B TIOJEBBIX YCIOBHAX
Ha oObekTaXx HeuepHo3eMHOM 30HEI B TONEBLIX, Ja0OPATOPHBIX YCIIOBUSIX €
UCIOAB30BAHUEM METOJIOB: T'€OCTATUCTUKM M BApULMOHHOW CTATUCTUKHUKIACTEPHOIO U
BPEMEHHBIX psIoB B nakerax rnporpamm Excel MS Office, STATISTICA 6.0.

XKenezora C.B. ucnons3oBana mudpoBeie METOABI B paboTe: HaKorieHne G0NbLIOro
00BEMa PaKTHUECKOTO MaTeprasa O OYBE U PaCTUTEILHOCTH B BHJIE€ HATYPHBIX U3MEPEHUH
U pPEe3ylbTaToOB  HHCTPYMEHTAIBHBIX  O0C/IEAOBaHUM, OUM(POBKA, pasMerka ¢
CTaHAAPTU3ALUA «CBIPBIX AAHHBIX), XpaHeHUEe U 00paboTKa pe3y/bTaToB B base naHHBIX U
I'MMC SMS Advanced Ag der, ucrnonp30BaHWe I MOAYYEHHS W 00pabOTKM JaHHBIX
byHKIHOHANA OHNalH arpo- rrdopmel ExactFarming (www.exactfarming.com).

CTeneHb 10CTOBEPHOCTH Pe3yabTaTOB

JIOCTOBEPHOCTh pPEe3y/IbTaTOB HCCIEAOBAaHUS oOecreueHa METOAMYCCKOH OCHOBOM
BBEJICHUS TOJIEBBIX JKCMEPUMEHTOB U 00pabOoTKU JJaHHBIX, MHOTOJIETHUMU HA0IIO/IEHHS -
u OonbluM 00BEMOM IIOJIEBBIX UCCIEA0OBAHUN B TeueHue 18 JIET HA pas3/IMUHBIX bEKTAaX B
HeuepHo3éMHOM 30HE, B TOM 4Mclie HccleqoBaHU B TeueHue Oosiee 10 €T Ha BITHOM
nonurone Hayunoro nenrtpa TouHoro 3emsenenus PI'AY - MCXA wumenn KA.
IMups3eBa, JOCTATOYHON MOBTOPHOCTHIO 0TOOpa Mpod U OMOMETPUYECKUX MU3MEPEHUH B
JIEBBIX 3KCIIEPUMEHTAX € Nociaenyomei crarucruyeckoi odpadorkoit nanHex. Otdop 100
¥ JiabopaTopHBIE aHalM3bl [pOBeleHbl B coorTBercTBUM ¢ akTyansHeIMH ['OCT wu
BepKAEHHBIMU MeToauKaMK ¢ MCIIONB30BAHUEM CepTH(MHULMPOBAHHLIX MPUOOpPOB U 060-
/nosanusi, OCHOBHBIE PE3YJBTAThl MCCIEN0BAaHUS ONYONMKOBAaHbl B CTAThAX B PELEH3M-
/eMBIX XXypHaJIax.

AnpobGauus. MaTepralibl, BOLLIE/IIIUE B IUCCEPTALMIO, OBUIM [10JIOKEHBI aBTOPOM
WYHO M COAaBTOPCTBE Ha €XKeroAHblXx HayuHbIX kKoHpepeHUMsX npodeccopcko-npenoja-
arensckoro cocrasa PI'AY-MCXA umenun K.A. Tumupsszesa (2010-2019), na Bceepoc-
MICKUX W MEXKIYHApOAHBIX Hay4dHO-MpakTuueckux KoHbepenuusx B Mockse, [loamoc-
oBbe (2012-2019), Openbypre (2013), Exarepunbypre (2014), bapnayne (2014-2016),
‘aakT-IletepOypre (2015, 2017-2019), Aare (2019), Ilepmu (2019); a Taixe 3a pydemom: i
Kuraiicko#l Hapoano#t pecniydnuke («China Development Forum and the 3rd International
Conference on Smart Agriculture Innovative Development», Beijing, China, 2016), B
3enrpun («Sustainable Agriculture», Debrecen, Hungary, 2012; «2™ Conference on Long-
erm field experiments LOTEX», Nyiregyhaza, Hungary, 2019).

MeTtoguueckuil MOAX0n W MPaKTUYECKME pe3yNbTaThl U3 MaTepHUajioB HayuyHOTro
MCCIIE/IOBaHMS aBTOpa OBUIM MCMONB30BaHB! JUlsl pa3paboTku QyHKIMOHANa OHIaliH cepBuca
s pepmepoB ExactFarming (www.exactfarming.com).

Iy6mukanun. [lo Teme nuccepraumu omnydaukoBaHo 66 padbor, B ToM uuciae 14
cTaTedl B peLEH3UPYEMBIX KYypHAIaX U3 CIUCKOB, pekoMeHnayembix BAK nns my6nukanuu
OCHOBHBIX P€3YJIbTaTOB JHUCCEPTALIMOHHBIX padoT, 2 cTaTe B 0a3e LUTHpOBaHMs Scopus, 2
y4ueOHHKa 1 y4eOHO-METOAUIECKHE MaTepHalsl Kypca « TouHoe 3emienenuey [ BEICILEro
00pa3zoBaHus 110 HalpaBieHuo «ArpoHoMua» B @T'BOY BO PT'AY - MCXA umenu KA.
Tumupssesa, Gonee 40 crareit B npodeccroHaNbHO-OPUEHTUPOBAHHBIX ArPOHOMUYECKUX
JKypHaIax v cOOpHUKAX MAaTEPHATIOB KOHGMEPEHLIMIA.




Ctpykrypa u 00béM amccepTamuu. JluccepTalusa COCTOMT M3 BBEACHHA, 7 raas,
3AKTFOUEHHS, CIIMCKA JTUTEPATYPHl ¥ MPUIOKEHNH, 3aKI0UEHUS, BEIBOLOB U PEKOMCHAALHM
pou3BoAcTBY. CIMCOK HCIIONB30BAHHOM IMTEPATYPhl BKIIOYACT 593 HAUMEHOBAHMS, B TOM
yycne 231 Ha MHOCTPAHHBIX fA3bIKAX ¥ 11 CCBUIOK Ha MeXAyHapoxHble 0asbl JaHHBIX.
Jlmccepranus u3jioxeHa Ha 415 cTpaHMLax MalIMHOMMCHONO TEKCTa, BKIOHACT Lo
Tabnuuel U 134 pucyHka.

Copepsxanue padoTbl:

B nepsoii rumase JKenesosa C.B. packpblBa€T KOHUEILMIO TOYHOTO H
pecypcocOeperaioIiero semieienus myreM o00OLIEHNs UMEIOLIMXCS B JUTEpaTypHBIX
HUCTOUHUKaX crocoboB W MeronoB JI33 ¢ mpHBeIeHHEM MHOMKECTBAa aBTOPOB  KakK
OTEYECTBEHHEIX, TAK U 3apyOEIKHBIX.

Bo BTOpO#i rMaBe ABTOp MOAPOOHO M IOCTYNHO OTPAXKaeT OOBEKTHI, METOMbI U
anpofarus UCCIe0BaHMA TEPPUTOPHH HCCIICAYEMBIX I10UB M PACTHTEIBHOCTH.

B Tperbeil raBe JaHO MOAPOOHOE BIMAHWE NPUPOAHBIX M TEXHOJOTHHCCKHX
(akTOpoB Ha arpO(QU3MYECKUE, arpOXMMHYECKHE CBOMCTBA IOYBBI M HX B3aUMOCBA3D
Mexay coboit.

Tak 10 MOKa3aTelsiM CeTOYHOro OIpoGoBaHus, OBUIM CO3/aHbl KapTel ¥YIC, 4TO
[103BOJIMIIO OLIEHUTD YCTOMYMBOCTH NokazaTenell YOC B mpocTpaHCTBe U BO BpeMeHH. Ha
OCHOBAHMH TOTYYEHHEIX NAHHBIX Obl1 YCTAHOBIEH TpeHI M3meHenus YOC Ha mossax
[[T3 KkoTopsle CBf3aHBl W C arpoOXMMHUUeCKMMM ToOKasarensMu. Ha ocHoBaHMH
[OMyYEHHBIX JaHHBIX 3HaueHne YOC OINMCHIBAETCS MHOKECTBEHHOH JMHEHHOH
pErpeccun.

Yerpeprast rJiaBa II0CBAllEHa BepU(HKALMK PasHEIX METOLOB  OUCHKH
BereTalMoHHOro Komruiekca uHaekca NDVI momessix KyneTyp. I[lo pesyneTaTam
yccaenoBanuii ¢ npumeneHuem npubopo GS b NS B TeueHudM [ABYX poTaLMid
ceBo06opoTa MOKa3aHa BO3MOXKHOCThH PABHO3HAUHOTO MCIIOJIb30BAHIS HHACKCOB NDVI u
Bl npu OLICHKE [OCEBOB 3EPHOBBIX KyJBTYp, T.K. BBISBICHA TECHAs KOpPEIALMOHHAs]
CBSI3b MEXKAY OTMMHM [10Ka3aTeqsMH. ABTOPOM YCTaHOBJICHO, YTO IIPH COMOCTABIICHHH
NDVI co cnyTHUKOBO# CHEMKON BBICOKOIO paspellieHus U Ha3eMHBIMM MCCIE10BAHNAMH
6BLIO BEISBJICHO, YTO PACXOXKIEHHUE LIS 36PHOBLIX KYJIBTYP COBMafeHue B (asbl (BXOIbI U
KyLieHus) ObUto HamGonblukM, @ B $asy KONOLIEHMS HAMMEHBIIMM. DTO J0Ka3bIBACT
HEOOXOMUMOCTD Pa3paboTKY KA/l 3HAUEHHI /UTS PasHBIX KYJIBTYP 10 (aszam pasBuTHs
1 YCTaHOBJIEHUS UX HaUOOJIBIIEH CXOAMMOCTH.

[naBa nsaTasi [OCBALIEHA NPAKTMYECKOMY MpuMeHeHus uHaexkca NDVI s
OLIEHKH COCTOSIHUS TIOCEBOB M MPOTHO38 YPOXKAHHOCTH 3€PHOBBIX KynbTyp. JlaHHEIHA
ACTIEKT IMO3BOJUT XO3AHCTBYIOIMM CyObEKTaM TPOBOAMTE HEODOXOIMMbIE MEPONPHATHS
Ul [ONyYeHMs BBICOKOH YpOKalHOCTH 3EPHOBBIX KyNbTyp M oOecreumBaTh MX
CBOEBPEMEHHBIMU TEXHOIOTHUECKUMHU MEPOTIPUSTHAMH U NPOrHO3 UX MPOAYKTHBHOCTH.

B riaBe IIecTO aBTOPOM pACCMATPUBAETCH OYEHbL BAKHBIM AaCMEKT IpH
BO3/IE/IBIBAHMH 3EPHOBLIX KYJIBTY — 3TO 3aCOPEHHOCTh OOBEKTOB B 3aBUCHMOCTH OT BUJIOB
00paboTok. B pe3ynprare yCTAaHOBIEHO, YTO MaKCHMaIbHaA 3aCOPEHHOCTD MOMydeHa IPH
MUHUMAaTBEHOM 00pabOTKE MOYBHI.

B raaBe cemMb NpuBejeHa OleHKa 3((MEKTMBHOCTH M3Y4aeMBIX TEXHOJOrMH. IO
KOTOPO} MOYKHO OLEHUTH €KETOMHYI0 M MHOTOJIETHIOK AMHAMUKY YPOXKAHHOCTH, BIUIHHC
IUIOAOPOMKA Ha YpPOXKallHOCTh, 3AKOHOMEPHOCTh pa3sBHUTUS 3aCOPCHHOCTH  [10CCBOB,
SKOHOMMUECKYIO d(PPEKTUBHOCT, U3MEHEHHE arpPOXMMMYCCKUX MOKA3aTe/NCH, CTPYKTYPY
3aTpaT U MHOIO€ ApYyroe.



3aMeuaHus U TOKeJIaHus:

- IIpUBEIEHHBIE B IJlaBe 7 IOKas3areau 3QQEKTUBHOCTH HE COBCEM yOeIUTE/BHBI
npu ucnojab3oBaHuKM HOBEIX [MC TexHOmorui, U1 OKYIIaeMOCTH arpOHOMUYECKHE
dbaxropel OblcTpee pamyT sbdekT, yeM npocto adspodorocheMka 0e3 KOHKPETHBIX
U3MEHEHUH UCIIONIb3YEMBIX TEXHOIOIUIH;

- IpU HUCCIEJOBAHUM  IIOYBEHHO-arPOXUMMUECKHX, re000TaHUUYECKUX  KapT
JKEJaTeIbHO COCTABMATHL CIPAaBOYHMKKM — OTHUX [OKasaTejedl [0 BallMM JaHHBIM IS
YCKOPEHHUs BHEAPEHUS Ballled METOAUKYU B IPOU3BOJCTBO.

3aKj4yeHue

JucceprauuonHas pabora u asropedepar JKenezopoit Codru BnaauciaBOBHBI
SABJIACTCS 3aKOHYEHHOHM Hay4HO-KBalM(pUKALMOHHOM pabdoTOH, B KOTOPO# coaepxkarcs
HAy4HO OOOCHOBAHHBIE TEXHOJIOTMYECKUE PELICHHS, UMEIOILHE CYIIeCTBEHHOE 3HAUEHHE
ULl CENTBCKOTO XO34HCTRA.

ABTOpOM  IIOATBEP:KJEHA JOCTOBEPHOCTh MPOBEACHHBIX  BErETALIMOHHBIX |
na0OpaToOpHBIX HCCIIENOBAHUM, COBPEMEHHBIMH METOJAMH, a TakkKe KPUTCPHAMU
CTATHCTUYECKOH 00pabOTKH MOMYyUYEHHEIX pe3ylbTaTOB HCCIEJOBAHUMI U MOTOKUTEIbHBIMU
pe3ysibTaTaMy UX MPU BHEAPESHUH.

HuccepranuonHas paGora comepkuT 00JBIION HaydHBIH (DaKTOJOrMYECKUH
MaTepHas, H3J0)KeHa XOpOLUMM Hay4HBIM $3BIKOM C HCIIOJIL30BAHMEM COBPEMEHHOI
TEXHOJOrMK. Jluccepraurs HamucaHa aBTOPOM CaMOCTOSTENBHO, 001agaeT BHYTPEHHHUM
€IUHCTBOM, COJEPXKUT HOBBIE Hay4HBIE pE3YJbTaTbl, BbIABUrAEMble I [YOIUMYHOH
3alLUTEI, U CBUIETENBCTBYET O IMYHOM BKJIA[E aBTOpa JUCCEPTAIIMH B HAYKY.

B nenoMm nmuccepranuoHHas pabora M aBTOpedepaTr COOTBETCTBYIOT KPUTEPHSM,
yCTaHOBAEHHBIM  IloJ0KeHHMEM O TPUCYIKIEHUM YUEHBIX CTENEHEH, YTBEPWAECHHBIM
ITocranosnennem ITpaBurensctBa Poccuiickoit ®@eaepauun ot 24 centsbps 2013 r. (Ne
842), a cama couckarens, Xeneszosa Codns BnannciaBoBHa, 3acily)KUBAeT MPUCYKIACHUS
YUEHOW CTENEHM [LOKTOpa CENbCKOXO03AMCTBEHHBIX Hayk, mo creuuansHoctu 06.01.03-
arpoQusuka.

JIOKTOp CENBCKOXO3ANCTBEHHBIX HAYK,

npodeccop Kadeapnl «XuMus, S

arpoXUMUSI ¥ arpOdKOIOTHS)

®I'bOY BO Benuxonykckas [CXA Bononuna Tamapa Mbpaesna

IloutoBeiii anpec: 182112, r. Benukue Jlyku, np-t Jlenuna, 1. 2.

Tenedon pabounit 8(81153)75282, dakc 8(81153)75282, e-mail vgsa@.mart.ru
Tenedon MOOUIBHBIH

r. Benukue Jlyku, ®I'BOY BO Benukonykckas [ CXA, 16 Hos6ps 2020 r.
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