OT3bIB
oUIMATHPHOTO OMNMOHEHTAa JOKTOpa TEXHWYECKMX HayK noreHta I[laxomoBa
Bukropa MBanoBrua Ha quccepTaliioHHYI0 padoty «lloBbimenue 3phekTuBHOCTH
WCITOJIb30BAHUSI TPHUEPHBIX OJIOKOB B MHOTOKAHAJIBHBIX 3€PHOOUYMCTUTEIHHBIX
TEXHOJIOTHAX», TPEJACTAaBICHHYIO AHAMKUHBIM AJiekcaHapoM ButambeBuuem K
3alllUTe Ha COMCKAHME YYEHOW CTENEeHH JOKTOpa TEXHMUYECKHUX HayK II0
cnennasibHOCcTH 05.20.01 — TexHonmormm M CpeAcTBa MEXAaHHU3ALUH CEIIBCKOTO
X035HUCTBa B 00bEIMHEHHBIN AuccepTanioHHbii coBeT J1 999.179.03, npu ®I'BOY

BO «MuuyprHCKHi1 TOCY1apCTBEHHBIN arpapHblil YHUBEPCUTETY.

AKTYaJIbHOCTH TEMBbI JUCCEPTALNH.

[TIpon3BOICTBO 3€PHOBBIX KYJBTYpP SIBJISIETCSI OCHOBOM MPOJIOBOJIbCTBEHHOM
0€30MacHOCTH Halllel CTpaHbl U OTPACIIbIO CEJIbCKOrO X03siKcTBa. Tak, Mo 3KCIop-
Ty NPOJOBOJBCTBEHHON MNIIEHUIBI PoccHsi 3aHMMaeT IUAMpYIOLME NO3ULKN B
Mupe. KauecTBo TOBapHOTro 3epHa HAINPSAMYIO CBSI3aHO € 3(PPEKTUBHOCTHIO U CBOE-
BPEMEHHOCTBIO €ro MocieyO0Opo4YHON NOoApabOTKH, KOTOpas B XO35HUCTBAX Tpaau-
LMOHHO MPOU3BOJIUTCA C MOMOILIBIO 36PHOOYMCTUTEIBHBIX arperaroB WM 3€pHO-
OUYMCTUTEIBHO-CYIIMIIBHBIX KOMIUIEKCOB. CO3JaHHBIE B CEpEIMHE NPOLUIOrO BeKa
arperatsl Tuna 3AB u K3C mopansHo U pusndecku ycrapenu u He MOTyT o0ecIie-
YUTh COBPEMEHHBIX TPEOOBAHUI K KAYECTBY OYMCTKH MPOJOBOJIBLCTBEHHOIO 3€PHA,
a TeM 0oJiee MOCEeBHOr0 MaTepuaia.

BHOBB cTpodiuecs U peKOHCTPYUPYEMbIE OOBEKThI 3€PHOOUYUCTUTEIHHOM
MH(PACTPYKTYpPhl HA OCHOBE COBPEMEHHBIX (B TOM YHUCIE 3apyOeKHBIX) MAILUH U
000OpyZIOBaHUSI YAaCTO HACJIEIYIOT MPOOJIEeMbl U HEAOPAOOTKH yCTAPEBIIUX TEXHO-
Joruii. B yacTHOCTH, OTHON U3 TaKUX MPOOJIEM SIBISIETCS HEBO3MOKHOCTD 3P QeK-
TUBHOI'O YIIPABJIEHUSI MAaCCOBBIMH NIOTOKAMH 3€pHA B MHOTOKaHAJIbHBIX 3€PHOOYH-
CTUTEJIBHBIX TEXHOJIOTHSIX C MOMOUIBIO IITATHBIX CPEACTB ISl IEJICHUS U pacIpe-
JIeJIeHUs] TIEpEeBAJIOYHBIX MOTOKOB 3epHa. [loaToMy naxke coBpeMeHHbIE TPUEPHbBIE
OJIOKM, COBMeEIIAIOUIMEe B ceOe MOCIeNoBaTeNbHO PadOTaAOIUE KYKOJIbHBIE U

OBCIOKHBIC LIUJIMHAPLI, HC IMOJHOCTBIO COIJIACOBAHBI IO KAYC€CTBY BBLIITOJHACMBIX



onepaunﬁ. H3-3a 3TOro MCKI0YaeTcs BO3MOKHOCTH 00Jjiee ITOJHOI0 MCIOJIh30Ba-
HHUA BCCIro NMOTCHIMAIA BCCX 3CPHOOUUCTUTCIIbHBIX MAIIWH 110 IMPOU3BOAUTCIBHO-
CTH U CHH)KACTCA Ka4CCTBO OYUCTKHU 3CPHA O0COOCHHO CEMEHHOT'O Ha3HAUYCHUS.

Tak kak Ha IMPAaKTHKC HCBO3MOKHO ITOJTYYHUTh BHICOKOKAYCCTBCHHBIC KAaTCI'O-
PHH CCMJSH II0 IIOKA3aTCIII0 COACPKAHUA CCMAH COPHBIX paCTeHI/Iﬁ oe3 TpHepHOﬁ
O4YUCTKH, TO pa60Ta ABTOpa, IMOCBAIICHHAS IMOBBIIICHUIO 3(1)(1)€KTI/IBHOCTI/I HUCIIOJIb-
30BaHUA TPHUCPHBIX OJIOKOB B 3CPHOOYMUCTHUTCIIBHBIX arperarax sABJISACTCA HCCO-

MHCHHO aKTyaHBHOﬁ.

CreneHb 000CHOBAHHOCTH HAYYHBIX MOJI0KEHH I, BLIBOJOB U PeKOMEeH/IaIUiA,

c(hopMyIMPOBAHHBIX B IMCCEPTAIUM, X JOCTOBEPHOCTH U HOBU3HA.

Hayunble monioxeHus, coaepkamiiecss B JUCCEpTAllMOHHONW pabote, cdop-
MYJIUPOBAHbI COMCKATEIEM C Y4€TOM aHall3a U CUCTEMAaTH3alluu MPEAIIecTBYIO-
IIMX HMCCJIEIOBaHUN 10 paccMaTpuBaeMoil mpoOsieme, a TakkKe Ha OCHOBE COO0-
CTBEHHBIX TEOPETHYCCKUX M IKCIECPUMEHTAIBHBIX HMCCICIOBAHUN C HCITOJIH30BA-
HUEM OPUTMHAJILHOTO MCCIIEIOBATENbCKOT0 000pynoBanusa. Conepxanue padboThI
COOTBETCTBYET IMOCTABJICHHBIM IIEJM U 3aja4aM HCCJICIOBAHHM, a PEKOMEHIAITNN
o0ocHoBaHbl. CrenaHHbIe BBIBOJBI OTBEUAIOT 3ajladyaM HCClieoBaHuM, nHpopma-
TUBHBI, B JJOCTATOYHOW CTETEHH JOCTOBEPHBI U MUMEIOT HOBU3HY. B 3akitoueHuu
M0 AUCCEPTAIMOHHOM padboTe chopMyTUpOBaHO 9 BHIBOJOB.

IlepBBIii BBIBOJ OCHOBAaH Ha JOCTAaTO4YHO IIOJIHOM H FHY6OKOM aHaJIn3c CO-

BPEMEHHOTO COCTOSIHHSI U YPOBHSI PAa3BUTHUS 3€PHOOUYHUCTUTENBHBIX TEXHOJOTHM B
cenpxo3npeanpuaTuax. Ha ananmse npoTuBOpeYnil MpOTEKaHUs TEXHOIOTUYECKO-
ro Ipolecca TPUEPHOM OUYHUCTKU 3€pHA M CeMsSIH 00OCHOBAHO HampaBj€HUE MOBBI-
HIEHUA €ro KadecTBa. BrIBOA JOCTOBEPEH, HE MPOTUBOPEUYUT UCCIEAOBAHUAM JPY-
I'MX aBTOPOB U 00J1a1a€T HOBU3HOM.

BTopoii BBIBOJA TpeasiaraeT KOHKPETHbIE TEXHOJIOTUYECKUE PEIICHUs s

cOQJIaHCUPOBAHHOCTH OJHOBPEMEHHO MPOTEKAIOIIMX MPOLECCOB OYUCTKH OT
JUTMHHBIX U KOPOTKUX TpUMeEced B TpHEpHBIX Ojokax. B Tom umcie mpuBoasTcs

YUCJICHHBIE 3HAYEHUSI OTACIbHBIX PEKUMHBIX IMapaMeTPOB Mpoliecca TPUEPHOU



OUYHCTKH, HAIPUMEP CKOPOCTHOTO peXuMa paboThl MUIMHAPOB. J[oCTOBEpHOCTH
BBIBOJIa MOATBEPAKICHA PE3YyIbTaTAMH TEOPETUUECKUX U IKCIEPUMEHTAIbHBIX HUC-
cinenoBaHuii aBTopa. HoBu3Ha monarBepskieHa 4-ms nateHtamu P® Ha m3obpere-
HUS U TIOJIE3HYIO MOJIEb.

TpeTruil BHIBOJ HCIIOCPCIACTBCHHO CBA3dH C YIIPABJIICHHUCM IIOTOKaMH 3CPHA

B 3€PHOOYMCTUTENIBHBIX TEXHOJOTHSIX U COJIEPKUT MHPOpMAIUIO O pa3zpaboTaH-
HBIX aBTOPETYJUPYEMBIX NEIUTENAX, NX TEXHUUYECKUX XaPAKTEPUCTUKAX U IIPUMeE-
HUMOCTH B CYIIECTBYIOIIMX 3€PHOOYMCTUTEIBHBIX TEXHOJOTHsX. KoHCTpykunu
pa3pabOTaHHBIX JEIUTENCH MMEIOT HOBU3HY M MPAKTHUYECKYIO 3HAUYMMOCTb. Jlo-
CTOBEPHOCTb BBIBOJA MOJATBEPKIAETCS PE3yJIbTATAMU UCCIENOBAHUNA U BHEIPEHHU-
€M PacCMaTpUBAEMBIX JEIUTEIEH B IIPOU3BOACTBO.

YeTBepThlii BBIBOJ HOCUT MHPOPMAITMOHHO-KOHCTATUPYIOUIUNA XapakTep O

CO3JIaHUM MPUHIUIHUAIEHO HOBOW AKCIIEPUMEHTAIBLHOM 0asbl i MCCISAOBAHUM
IIPOLIECCOB TPUEPHOU OUYMCTKHU C HEIMPEPBIBHBIM OTBOJOM BBIAEISIEMOTO KOMIIO-
HEHTA U UHTEPBAJIbHO-BPEMEHHBIM KOHTPOJIEM HHTEHCUBHOCTH Ipouecca. g co-
IIOCTABJICHUS TIOJIy4Ya€MbIX PE3YJIbTAaTOB C PEAJIbHBIM MPOLIECCOM B TPUEPHOM LIU-
JUHAPE pa3padoTaH METOJ UICHTU(HUKAUU PE3YJIbTATOB CTEHAOBBIX UCCIEI0BaA-
HUM SIYEUCTHIX TTOBepXHOCTel. HoBHU3HA sKkcnieprMeHTabHON 0a3bl U pa3paboTaH-
HOTO METOJ]a UJECHTU(UKAIIMU HE BHI3BIBAET COMHEHMI, a MOJyYeHHBIE B MPOBE-
JICHHBIX UCCIEAOBAHUSAX PE3YJIbTAThI JOKA3aHO IOCTOBEPHBI.

IATBIA BBIBOJA COACPKUT PE3YJIbTATHI SKCIIEPUMEHTAIBHBIX UCCIEI0BAHUN

IIPOIIECCAa TPUEPHOM OUMCTKHU 3€pPHA B YACTU 3aBUCUMOCTH MHTEHCUBHOCTH BBIJIE-
JICHUSI OCHOBHOM KYJIBTYPBI OT CKOPOCTHOTO pexxrma paboTel Tpuepa. OTMeyaeTcs
B3aMMOCBSA3b CKOPOCTHOTO PEKHMMa C BBISIBJICHHBIMU 3P PeKTaMu JUHAMUYECKOTO
«BBIEIAHUS» U MHEPLMOHHOTO yIEpKaHMs 3€pHOBOK B siuesix. BbIBOA pacmmpsier
U3BECTHbIC MPEACTABICHUS O (PU3MKO-MEXaHHUUYECKUX OCOOEHHOCTSIX TpUEpPHOU
OYHCTKM U B 3TOM IIJIJAHE MMEET DJIEMEHTHI HOBU3HBI. bOJIbIIOE KOJIMYECTBO MOJ-
TBEPKJICHHBIX DKCIEPUMEHTAJIBHO JAHHBIX MMO3BOJISIIOT CUATATH €TI0 JOCTOBEPHBIM.

IllecToil BBIBOJ BBITEKAECT U3 PE3YIbTATOB 3KCIEPUMEHTAIBHBIX UCCIIENIO-

BaHMUU mponecca BbIACICHUA KOPOTKHUX IIPUMECHBIX KOMIIOHCHTOB, MMCIOIIUX pa3-



JUYHbIe (PU3UKO-MeXaHW4Yeckue cBoicTBa. [lo mX pe3ynpTaTam BBISIBICH HOBBIN
duznyeckuit 3¢(HEeKT TMHAMUYECKOM Cerperaniy, BEKTOp HaIlPaBICHHOCTH KOTO-
pOro OIpenemnsieTcs] HAChITHOW IUIOTHOCTBIO MPUMECHBIX YacCTHI] U UX (POPMOM.
[TockonbKy BBISBIEHHBIA PQPEKT MOATBEPKACH UCCICIOBAHUSIMHI Ha Pa3HBIX IO
COCTaBYy 3€PHOCMECSX €ro CleIyeT IPU3HaTh NOCTOBEpHbIM. HOBM3HA M 3Hauyn-
MOCTb BBISIBJIEHHOI'O U MOATBEPKIACHHOTO 3P deKkTa ATMHAMUYECKON cerperamuu, a
TaK)K€ JPYTUX MPUBEIECHHBIX B 3TOM BBIBOJIE PE3YyJIbTaTOB HECOMHEHHA.

CCHBMOﬁ BbIBO/I PAaCKPBIBACT B3aUMOCBA3HM CKOPOCTHOI'O PCXKUMaA pa6OTI>I

OBCIOXKHOTO TpHUEpPA MPHU COMIACOBAHHOM MOJAYM U OMPEACICHHOTO MOJIOKECHUS
BBIBOJIHOTO JIOTKA C MOKAa3aTEIsIMU KauyeCTBa MPOLIECCA BBIJICJIICHUSI OBCIOTa - OCTa-
TOYHOM 3aCOPEHHOCTHIO U TEXHOJIOTHYECKUMU MOTEPSIMUA 3€pPHA OCHOBHOM KYJIBTY-
pbl. BBIBO1 OCHOBaH Ha 3KCIEPUMEHTAILHBIX UCCIIEIOBAHUSIX aBTOpa Ha pa3pado-
TAaHHOM UM 3KCIIEPUMEHTAIBHOM KOMIUIEKCE M BKJIHOYAET KOHKPETHBIC 3HAYCHUSA
MOJIYYCHHBIX TapaMeTpoB. Ero cienyer npusHaTh TOCTOBEPHBIM, a YCTAHOBJICH-
HbIE B3aMMOCBSI3H, HOCSIINE KaK KOHKPETHBIM YaCTHBIN, TaK U B 1IEJIOM OOIIUNA Xa-
paKTeEp IS MPOLIECCOB TPUEPHOM OUYHUCTKHU 3€PHA UMEIOIIMMHA HOBU3HY.

BocbMO#i BBIBOJ BBITEKAET U3 UCCIIECIOBAHUN B3aUMOCBSI3U PACXOJHBIX Xa-

PaKTEPUCTUK C TOKa3aTeIMH KadecTBa PaOOThl aBTOPETYIUPYEMBIX JEIUTENCH
MOTOKA 3€pHA Pa3HbIX KOHCTPYKIIHMI, UX TapaMeTpaMu U pekuMamu 3arpy3ku. Ho-
BHU3HA U JJOCTOBEPHOCTH BBIBOJIa COMHEHHI HE BHI3HIBACT.

JeBsThIi BbIBOJ MOATBEPkAaeT YPPEKTUBHOCTD MpEIaraeMbIX perieHui

IIPU MOJEPHU3ALMU 3EPHOOUYMCTUTENIBHBIX TEXHOJOTUHA C TPUEPHOW OYMCTKOM B
YCIOBUSX XO34HCTB C LIEJBI0 00ECIEUeHUs MOJyUYeHU COOCTBEHHOTO IIOCEBHOIO
Marepuaia. /JJoCTOBEpHOCTh U HOBU3HA BBIBOJA IOATBEPKACHA KOPPEKTHBIM pac-
YETOM 3KOHOMHMYECKOW 3PPEKTUBHOCTH MpejIaraéMblX MEPONPUATUNA MO MOJEp-
HU3ALMN 36PHOOYMCTUTENILHOTO arperara.
CTpyKTypa u coepkaHue JUCCePTALUH.

O0bem u cTpykTypa amccepranum. Jlucceprauus COCTOMT U3 BBEACHUS

IATH PA3JEiIoB, 3aKIIOUYEHMS, CIIUCKA JINTEPATyphl U NMPUIIOKEeHUN. M310keHa Ha

394 cTpaHMIaX MAIIMHOMUCHOTO TEKCTAa, COAEPKUT 155 pucynkosn, 60 Tabnuil, ye-



ThIpE MPWIOKEHUS Ha 45 CTpaHULAX, CIIMCKA JIUTepaTypbl U3 231 HanMEHOBaHMS,
B TOM YHCJIE€ 5 HA NHOCTPAHHOM SI3bIKE.

Bo BBeeHUH JUCCCpTainun 000CHOBaHa AKTYAJIbHOCTb TCMBbI, ITOCTABJICHLI

11eJh 1 3a/1a91 MCCIICIOBAHUH, N3JI0KCHBI HAydHAsi HOBU3HA U OCHOBHBIC HAyUHBIE
TIOJIO’KEHUSI, BRIHOCUMBIC Ha 3aIUTY, TECOPETUIECKas U MPaKTHIeCKasi 3HAYMMOCTh
paboThI.

B nepBoii_raaBe «CocTostHue NpoOIEMBbl HCIOIb30BAHUS 3€PHOOYUCTH-

TEJIbHBIX TEXHOJIOTMM C TPUEPHOW OYUCTKON» MPOaHATU3UPOBAHBI MPOOIEMBI B
WCIIOJIB30BaHUU CYIIECTBYIOIIUX 3€PHOOYUCTUTEIBHBIX arperaroB, OTMEYEHBI OC-
HOBHBIE (PaKTOpBI, orpaHuyuBarone 3PEGEKTUBHOCTh MX HCIOJIB30BaHUS. BEI-
MOJIHEH OOIIMPHBIN aHalu3 pe3yJbTaTOB HCCIIEIOBAHUN IPOIIECCOB TPUEPHOU
OUYUCTKHU 3€pHa JAPYrUX aBTOPOB, HA ATON OCHOBE OMpEEICHbI OOIIME U YaCTHBIC
HEJIOCTaTKU 0a3bl HAYYHBIX 3HAHUN O pacCMaTPUBAEMBIX MPOIECCaX U HAMEUYCHBI
HarpaBieHus: uccienoBanuii. [1ogpoOHBIM U CUCTEMHBIH aHaIU3 MO3BOJUI KOP-
PEKTHO CPOPMYIUPOBATH 11€JIb U MOCTABUTH 3aJa4l UCCIIEIOBaHUM.

[IpeacTaBieHHbIN B TJIaBE MaTepual OY€Hb OOCTOSTENICH, U3JI0KEH TPaMoT-
HO U JOCTAaTOYHO MOJHO, MPOWIIIOCTPUPOBAH, BKIIIOYAET CACIAHHBIE HA BHICOKOM
YPOBHE Hay4HbIN aHAJIN3 U BBIBO/IbI, 3aCITYKUBAET BBICOKOI OLICHKH.

Bo BTOpOIi raaBe «Teopetndeckuit ananus pe3epBoB APHEKTUBHOCTH TPU-

€pHBIX OJIOKOB)» BBHITIOJIHEH aHAJIU3 MPOTUBOPEUYUN B MOCIEAOBATEILHBIX ONepaIiu-
X TPUEPHON OYMCTKH 3€pHA OT KOPOTKUX U JJIMHHBIX IPUMECEN; BBIIIOJIHEHO TEO-
peTuyeckoe 000CHOBaHUE MapaMeTpPOB HATYPHOI'O U ITUKIMYECKOTO CTEHIOB ISt
MCCIIEIOBAHUM STYEUCTHIX MOBEPXHOCTEH, mpudopa sl pa3aeiaeHus npod 3epHOC-
Mecel; 000CHOBAHBI MapaMeTPbl HOBBIX KOHCTPYKIIMMA JIETUTENEeH TOTOKOB 3€pHA C
MIMOEPHBIM OTBOJIOM M JKAJIFO3UMHOTO TUMNA. YCTaHOBJIEHA TEOpETHYECKas TUHA-
MHUKa BBIJICJICHUSI 36PHOBOK OCHOBHOM KYJIBTYPhl U KOPOTKHX MPUMECEN U3 3ep-
HOCMECH.

OcHOBHasl 4acTh TEOPETHUUYECKUX BBIKIAAKOK, PE3yJIbTAaTOB U BBIBOJOB IO
ATOI IJ1aB€ CHEJIaHbl HA OCHOBE YACTHBIX KOHKPETHBIX PACUETOB C YHCIOBBIMU

SHAYCHUAMHU MApaMCTpPOB, HAIIPUMEP, JICMCHTOB IMPCABAPUTCIbHBIX 3KCIICPUMCH-



TaJbHBIX WA, TI0O TEPMUHOJIOTUHA aBTOPA, CTEHIAOBBIX UCIBITAHUN. ITO HECOMHEH-
HO TI03BOJISIET 0OJiee JOCTOBEPHO MPEICTABUTH MapaMETPUUECKHE B3aMMOCBSI3H B
mpoliecce mpoliecca TPUEPHON OYMCTKH M CJIeNIaTh B KOHIIC TJIaBbl KaK YacTHBIC,
TaK U OOIIHE BEIBOJEL.

B Tpertbeii 1i1aBe «HporpaMMa N MCTOJHKA SKCIICPUMCHTAJIBHBIX UCCJICOO-

BAHUI» MPUBEJECHA MMPOrpaMMa SKCIEPUMEHTAIBHBIX UCCIEAOBAHUN, ONPEAEISIO-
1asi OCHOBHBIC 3TaITbl PabOT, a TaK)KE YACTHBIC METOJIMKH, COJIEPIKAIIHIE OIMCAHNE
HKCIIEPUMEHTAJILHOTO OOOpPYNOBAHUS U OMNPENCISIONUME TMOPSAOK MPOBEACHUS
AKCIEPUMEHTAIIbHBIX HMCCIEAOBAHUN TMPOIECCOB pa3/ICICHUs] KOMIIOHEHTOB 3€p-
HOCMECEH STMEUCTHIMU TOBEPXHOCTSIMU U JICJICHUS MMaIal0IEero MoToKa 3epHa.

Ocoboe BHMMaHHE U BBICOKYIO OIIEHKY 3acCiy>KMBAaeT pa3pabOoTKa OpHUTH-
HaJIbHBIX METOAMK U JIa0OpaTOPHOTO O00OPYIOBaHMS, HAIPUMEpP ISl TIPSIMOTO M3-
MEpEHHUSI pe3yJIbTATUBHOTO MOKA3aTeNsl.

B yerBepTOH IJj1aBe ((PGSYJILT&TBI N aHaJIN3 SKCIICPUMCHTAJIBHBIX HCCJICIO-

BaHMIT» TIPUBEICHBI YCTAHOBJICHHBIC 3aKOHOMEPHOCTH PACXOIHBIX XapaKTEPHCTHK
TpUEpa U CTEIICHU 3aIllOJTHEHUS SIY€i MPHU BBIICIICHUU OCHOBHOM KYJBTYPBI OT pe-
KUMOB PaOOThI WU HACTPOCUYHBIX IMAapaMETPOB OBCIOKHOTO TpHiEpa. Y CTAHOBJICHBI
B3aMMOCBSI3H TTAPaMETPOB IUPKYIUPYIOIIETO 36PHOBOTO CETMEHTA BHYTPH IHJIMH-
JIpa ¢ €ro CKOPOCThIO BPAIICHUSI U BEIMYUHON 3arpy3KH, HOBbIE 3aKOHOMEPHOCTU
KauyeCcTBa OYUCTKH OT JJIMHHBIX MPHUMECEH, OT BBICOTHI 3€PHOBOTO CJIOS U MCXOJ-
HOM 3acopeHHoCTH. MccrmenoBana NMHAMHKA BBIIEIEHUS KOPOTKUX MPUMECHBIX
KOMIIOHEHTOB M3 PA3UYHBIX 3€pPHOCMECEi. YCTaHOBIIEHBI MapaMeTphl Mpoliecca
JICJICHUsl TAaIaloIIero MOTOKa 3epHa aBTOPETYIMPYEMBIMU NETUTENSIMU C IHOep-
HBIM OTBOJIOM H >KaJIIO3UITHOTO THIIA.

B pesynbrare ucciaenoBaHuil B poiieccax TPUEPHON OYMCTKU BIIEPBBIC BBI-
SIBJICH HOBBIN (pr3nueckuii 2pGeKT TMHAMHUYECKON Cerperaiui KOPOTKUX MPUMeC-
HBIX KOMITIOHEHTOB, YTOYHEHBI d(DPEKTh TUHAMUYECKOTO «BBbIeMaHUsD» U dDPeKT
WHEPITMOHHOTO YCP)KaHMUS YaCTHIl B SUYCAX TIPHU PA3HBIX CKOPOCTHBIX PEKUMax

paboThI TpHUEpa.



[Tony4yeHHbIe TaHHBIE UMEIOT OOJBIIYI0O HAYYHYIO U MPAKTUYECKYIO0 3HAYU-
MOCTb ¥ MOTYT OBITh UCIIOJIb30BaHbI COTPYIHUKAMU HayYHO-UCCIEI0BATENbCKUX U
MPOEKTHO-KOHCTPYKTOPCKUX OpraHu3alfii, a TakyKe NpernojaBaTesiMUA BBICIIMX
y4eOHBIX 3aBEJICHUN arpOMH)XEHEPHON HAaNPaBICHHOCTH B yUeOHOM Ipoliecce.

B naToii riaase «9xoHoMudeckas 3 (HEKTUBHOCTh PE3yIbTaTOB UCCIIEI0BA-

HUN 1 pa3pabOTOK» BBITIOJIHEH pacdyeT SKOHOMUYECKOM 3 (PEeKTUBHOCTHU Mpejiara-
€MOr0 BapHUaHTa MOJIEPHU3AIMUA 3€PHOOYUCTUTEILHON TEXHOJIOTUM Ha OCHOBE
BHEJIPCHHS aBTOPETYJHUPYEMBIX JEIUTENIeH MOTOKa 3epHa, 00CCIEUYNBAIOIIUX BO3-
MOXHOCTb d(PPeKTUBHOTO MpuMeHeHUs TpuepHbIX O010koB [1T-600. Jlns monensb-
HOT'O CENBXO3MPEANPUATHS C IUIOMAIBI0 3¢pHOBBIX KyibTyp 1000 ra mpu ypoxan-
HOCTH 32,6 11/Ta MOJyYeH T'0JI0BOM 3KOHOMUYECcKui 3¢ dekT B pazmepe 2,119 miH.

pyO. pH CpOKEe OKYMaeMOCTH JIOMOTHUTEIbHBIX KaMUTaIbHbIX BloxkeHu# 0,48 ro-

Ia.

B 3akjouyeHnn IMpCaACTaBJICHBI O6HII/IG BBIBOJIbI, PCKOMCHIAIIWU ITPOU3BOI-

CTBY U MEPCIEKTUBBI JaIbHENIIEH pa3paOOTKU TEMBI.

HavyuHast HOBU3HA HCCJIEA0OBAHUHN 3aKIIFOYACTCH .

B BBISIBJICHUM HOBBIX U YTOYHEHMHM H3BECTHBIX (Pu3nueckux 3(QexToB B
TEXHOJIOTUYECKHX MPOLIECCAX TPUEPHON OUUCTKH;

B YCTAQHOBJICHUM HOBBIX 3aKOHOMEPHOCTEH HHTEHCUBHOCTH BBIJCIICHHUS
36pHOBOK OCHOBHOM KYJIBTYpbI U KOPOTKHUX MPUMECEH, a TAKKE U3MEHEHUS CTere-
HU 3aII0JHEHUS SYEH M0 JUIMHE SIYEUCTOr0 UUINHAPA TPUEPA;

B 00OCHOBaHUM CIIOCOOOB MPENOTBPALICHUsI CBOJ000pa3oBaHus MpHu obec-
NEYEHUH PAaBHOMEPHO BBICOKOM MIOTHOCTU OTBOAMMBIX MOTOKOB IPH JEJICHUU Ma-
JAIOILIEr0 MMOTOKA CBHIITYYEro MaTepuaa;

B pa3pabOTKe HOBBIX METOJOB HUCCIEAOBAHUI C MOMOUIBIO OPUTHHAIBHOIO
pUOOPHO-CTEHOBOTO O00OPYAOBAHMS, PEATU3YIOUIEr0 BPEMEHHYIO MOJEIb Mpo-
1ecca pas3zielieHuss KOMIIOHEHTOB 3€PHOCMECEN SIMEUCTBIMU MOBEPXHOCTSIMU TpPH-

EpHBbIX OJIOKOB.



TeopeTnyecKkass  NPAKTHYECKAS 3HAYMMOCTD pa6OTBI 3aKJII0O4acTCA:

B  pacIIMpeHMH TMpPEACTaBICHUI  KJIaccuueckoil  Tteopun  (pusmko-
MEXaHUYECKUX OCOOCHHOCTEW MPOTEKAaHUS TEXHOJOTMYECKOTO MpOoIecca OYUCTKU
3€pHOCMECEN € MOMOIIBIO NWINHIPUYECKUX TPUEPOB C TOUKU 3PEHUS COTIIACOBAH-
HOCTU TEXHOJIOTMYECKUX MOTOKOB OYHMCTKH 3€pHA OT JJIMHHBIX M KOPOTKHUX MpH-
MeCel U UX MOCIEA0BATEIbHOM IPUMEHEHUH;

B BBISIBJICHUM HOBBIX W YTOUHCHHH TIPEJICTABICHUS 00 M3BECTHBIX (Ppu3nde-
ckux 3ddexrax, TO3BOISIONUX KOPPEKTHO pa3padaThiBaTh U YIPABISTH MPOIIEC-
CaMH TPUEPHOM OYMCTKH;

B CO3/IaHUU HOBOT'O MOKOJICHUS TEXHUYECKUX CPEACTB — ABTOPETYIUPYEMBIX
JeUTeNIed TOTOKAa CHIMYYMX MaTepuayioB, obecrneunBaronmx 3(pQpekTuBHOE
yIpaBJIE€HUE MACCOBBIMH MOTOKAMU B 3€PHOOUUCTUTENIHHBIX TEXHOJIOTUIX U 000C-
HOBaHUU yCIIOBUN UX pabOTOCIIOCOOHOCTH.

OcBenieHne OCHOBHBIX Pe3yJibTATOB Pa0d0ThI B IeYaTH U COOTBETCTBHE CO-
aepxaHuda apropedepara OCHOBHBIM IOJIOKEHUAM JUCCEPTALIUM.

OcHOBHBIE pe3yJbTaThl UCCIIeIOBaHUN 0nmyOauKkoBaHbl B 80 meyaTHbIX pado-
Tax, U3 HUX 28 u3nanui, Bxoasmux B nepedueHb BAK PO. [Tonyyeno 20 maTteHTOB
Ha n300peTeHus U | maTeHT Ha MOJIE3HYI0 MOJIeNIb. Marepuansl AUCCepTalluy IIH-
pPOKO anpoOWpOBaHbl HA HAYYHBIX KOH(MEPEHIUSAX pazIuyHOro ypoBHs. Omy0nu-
KOBaHHBIE MaT€pHalIbl JOCTATOYHO MOJHO OTPAXXalOT OCHOBHBIE PE3YJIbTAThI JIHC-
CEpTAIMOHHOMN paOOTHI.

ABTOpedepaT COAEPKUT KPATKOE U3JI0KEHUE MATePUAIOB JUCCEPTAIIH U B
JIOCTATOYHOW MEPE OTPAKAET €€ CTPYKTYPY MU OCHOBHOE cojep:kaHue. OCHOBHbIE
MOJIOKEHUST paOOTHI - 1IeJIb U 33/1a4M MCCIIeIOBAaHUM, HAyYHasi HOBU3HA, MpoliiemMa
Y TUIIOTE3a, COJAEPKAHNE BBIBOJOB B 3AKIIFOYEHUH COOTBETCTBYIOT UX U3JIOKECHUIO
B JINCCEPTALINH.

3amMeuaHus Mo JUCCEPTALMOHHOM padoTe.

1. Hexotopsie hopMyTupoBKH HAyIHOW HOBU3HBI PAOOTHI MPEACTABISIOTCS

HE COBCEM KOpPpPEKTHbIMHU. Helnb3s cumTarh, 4TO HaydHas HOBU3HA - 3TO «HOBBIC

busnaeckue d3(hPEKTHI ...», MOKET OHA COCTOUT HE COOCTBEHHO B HUX, a B UX U3Y-



yenuu? Kpome toro, aBrop B 0030pHOM r1aBe 1, Hanmpumep Ha ¢ 36, ymOMUHAET
po 3PPEeKT «BBICAAHUS», KaK YK€ U3BECTHBIN, XOTS U HE yUYUTHIBAEMbIH B pado-
Tax ApYyrux aBTopoB. Torga MOKHO-JIA CYUTATh €r0 HOBBIM?

2. OgHa 13 NOCTaBJIEHHBIX 3a/1a4 MCCIIEJOBAaHUN — YCTAHOBUTD BIHMSIHUE JU-
HAMHYECKOM Cerperaiuuy, HHEPLUOHHOIO YAEPKAHUSA CJIOS W AUHAMHYECKOTO
«BBIEIAHUS» B MPEACTABICHHBIX B 3aKJIIOYEHHUH BBIBOJAX HAlUIA TOJIBKO KOCBEH-
HOE OTpa)KCHHE, XOTs U OblIa pelieHa aBTOPOM B IIPOIECCe PaOOTHI.

3. 'maBa 2, npejacTaBiieHHas] KaK TEOPETUUECKUIN aHAIN3, BKIIOYAET B ceOs
KPOME YHCTO TEOPETHYECKUX BBIKJIAJ0K 3JIEMEHThl KOHKPETHBIX YUCIIOBBIX pacye-
TOB U MPEABAPUTEIBHBIX IKCIIEPUMEHTAJIBHBIX UccaeqoBaHuil. Takol moaxoa mos3-
BOJIWJI PEUIUTh aBTOPY psiA MOCTABICHHBIX 3a7ad, OJHAKO BO3HHMKAET BOIIPOC,
HACKOJIbKO CJIEJIAHHBIE IO IJ1aBE€ BBIBOJIbI KOPPEKTHHI B CIy4ae U3MEHEHHsS pa3Me-
POB TPUEPHBIX OJIOKOB U (WJIM) aBTOPETYJIUPYEMbIX JEIUTENIe MOTOKOB U COOT-
BETCTBEHHO UCIIOJIb30BaThCA MPU MPOEKTUPOBAHUHN HOBBIX YCTPOUCTB?

4. IlpyHuMnanbHasi KOHCTPYKTUBHAS CXEMa JEIUTEN MOTOKA 3€pHA C IIU-
OepHBIM OTBOJIOM, MpEICTaBlIeHHas B mojpaszesne 2.6.1 Ha pucynke 2.14 u nanee B
noapasnene 3.5.2 He JOCTaTOYHO 0OOCHOBaHA.

5. B kauecTBe NMPUMECHBIX KOMIIOHEHTOB IPU NPOBEIECHUU HKCIIEPUMEH-
TaJbHBIX UCCIEA0BaHMM (pa3nen 3.2) ObUIM UCTIOIB30BaHbI CEMEHA Psijia PACTEHUH,
a TaKXe MIICHNYHAs coJloMa JUTHHOU 3-4 MM. UeM 000CHOBAH 3TOT BHIOOp?

6. B rmaBe 4 «Pe3ynbrarhl M aHagu3 SKCIEPUMEHTAIBHBIX HMCCIETOBAHUMN
OOJBIIMHCTBO MOJYYEHHBIX U WJUTFOCTPUPOBAHHBIX B rpa)MyeckoM BUE 3aBUCH-
MOCTeW TpecTaBlieHbl 0€3 anpokcuManuu (Hanpumep, puc. 4.13, 4.14, 4.15, 4.22
u 1ip.). Bo3Hukmme Touku meperunba KpuBbIX, Hampumep, puc.4.22, 4.26 torna
TPEOYIOT NMOSICHEHUA.

7. B BbIBOAax 1o ri1aBe 4 HE OTPAKEHbI Pe3yJIbTaThl UCCIAEAOBAHUM MTPOIIEC-
ca JIeJICHUs TTOTOKA ChIMMYYUX MATEPHAJIOB, XOTS COOTBETCTBYIOIINE UCCIICIOBAHUS
B I'JIaBE MPEJICTABIICHBI.

8. Psam momywaembIX 3HAYEHMIA TMapaMeTPOB WM WHTEPBAJIbl 3HAUYCHU,

Harpumep, B ILILIL 4.3.3.1 Ha ¢.268 aBTOp Ha3bIBaeT oNnTUMAaIbHbIMU. OIHAKO IO-



CKOJIBKY ONTHUMH3AIMOHHBIX MPOIeNyp HE ObUIO MPOBEIECHO, HABEPHOE MPaBUIIb-
HEE CUMUTATh UX CUUTATh PAIMOHAIBHBIMH.

9. BbiBoJ 4 0THACTH HOCUT ACKIApATUBHBIA XapaKTep.

10. B BBIBOJIE 5 B 4aCTHOCTH yKa3aHO, YTO WHTEHCHUBHOCTb BBIJEICHUS 3€P-
HOBOK MEHSIETCS 110 MapadoinyeckoMy 3akoHy. OJTHaKO XapaKTepHbIA BUI KPUBOI
Ha rpaduke 6e3 MOCTPOCHUS YPaBHEHUS! PErPECCUN HE MOXKET OBbITh B MOJHON Me-
pe YTBEPKAECHUEM JJIs1 TOTO 3aKJIFOUECHHS.

11. B nuccepTaiuu ciieoBajgo Obl MIUPE MPEACTABUThH PE3YIbTAThI UCCIIEI0-
BaHUH KO3 PUIIMEHTA CUIIBI TPEHUS TIOKOS UCCIIETyEMbIX 36pHOBBIX MaTEpPHAIOB.

12. meroTcs oTAeNIbHBIE 3aMedaHus 10 0(hOPMIICHHUIO MaTEPUAJIOB UCCEP-
TalWu:

-pucynku 3.19; 3.25; 4.9 umeror oauHakoBbie Ha3BaHUs «OOMIMII BUJT CTEH-
J1a JUIsl UCCIIEA0OBAHUN SYEUCTBIX TOBEPXHOCTEN;

-HCCIIEyEMbIE€ aBTOPETYIMPYEMBIE JEINUTENN MOTOKA 3€pHA UMEIOT Pa3HbIE
Ha3BaHUA B 3arojoBkax nojapasaenos 3.5.1 u 4.4.1, a takxke 3.5.2 u 4.4.2 B rmaBax
3u4;

-0003HaYEeHUs] HOMEPOB MO3ULIUNA HA PUCYHKE 3.22 CIMIIKOM MEJIKHUE;

-rabmuiet 3.2; 3.5; 3.6; 3.8, mpeacrasistoniye GopMbl PETUCTPAIIUU OTBIT-

HBIX JAHHBIX HE HECYT MH(POPMAITMOHHOM HArPy3KH.

3akirouenue

Jucceprannonnas pabota AnHamkuHa Asnekcangapa BurtanbeBuya «IloBbi-
meHue 3(PQGEeKTUBHOCTH MCIOJIb30BAHUS TPUEPHBIX OJIOKOB B MHOTOKaHaJbHBIX
36PHOOYHMCTUTENIBHBIX ~ TEXHOJIOTMSAX»  SIBJISETCS  3aBEPLICHHOM  HAy4YHO-
KBaJTU(UKAIIMOHHON paboToil, oTBevatoield kputepusiMm [lonoxenus «O mopsiake
MPUCYXKJICHUU YUYEHBIX CTEIEHEN», YTBEPKIACHHOrO [locTaHOBIEHUEM TTPABUTEIb-
ctBa PO ot 24.09.2013 r. Ne 842, k nucceprauusM Ha COMCKAaHUE YYEHOU CTENEHU
JNOKTOpa HayK. Ha OCHOBaHHMM BBIITOJIHEHHBIX aBTOPOM HCCIIEIOBAHUI IMOJTYYEHBI
HOBBIE€ TEXHHUYECKHE M TEXHOJIOTMYECKHE PEIeHHs 00eCIeUnBAOIINE OBBIIICHNE

7 PeKTUBHOCTH MTOCICYOOPOUHOM MOAPAOOTKH 3€pHA, YTO BHOCUT 3HAUUTEIIHHBIM



BKJIaJl B pa3BUTHE CTPaHbI, a €e aBTOp AHaIIKUH AjekcaHap Butaisesuy 3aciy-
KHUBAeT MPHUCYXKIECHUS YYCHON CTENEeHH AOKTOpa TEXHUYECKUX HayK 110 CIelnuralb-

HocTH 05.20.01 — TexHOMOrUHU U CpeICTBA MEXAHU3ALIMYU CEIILCKOI0 XO3S1CTBA.

OduruanbHblid ONMOHEHT:

TOKTOpP TEXHUYECKHX HAYK, TOLEHT
(05.20.01 — Texnonoruu u cpeacTna
MeXaHHU3allMK CEJIbCKOTO XO03sMCTBA)

] i XOMOB Buxrop BaHoBuY
/mfg/u 2020r.
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