OT3bIB
O(UIMAIILHOTO OMIOHEHTA
Ha auccepranuio Jlesuna Makcuma IOpreBuua «CoBeplieHCTBOBaHHE Me-
TOJAOB ¥ TeXHHUYECKHX CPE/ICTB /IJIsl CHHKEHHS MOTePb MOTOPHOI0 TOILIH-
Ba NPM XpaHEeHUW», IPE/ICTABIICHHYIO HA COMCKAaHNE YUYEHON CTENEeHU JIOKTO-
pa TexHuueckux Hayk 1o crenuanbHocT 05.20.01 — TexHoMOTHU U CpeacTBa
MEXaHH3AIUHU CEIIbCKOTO X0351CTBA

AKmyansHoCImb membl Ouccepmauyuu

[ToBeiienne 3¢ (HeKTUBHOCTH MCIMOJIB30BAHUS CBETJIBIX HE(PTENPOIYKTOB, MPEICTAB-
JSIOIUX cOO0OW MHOTOKOMIIOHEHTHYIO CMECH YIJIEBOJOPOAOB Pa3IMYHOIO COCTaBa MU
CTPOCHMS, ABJIETCS BAaXHEWILIEH 3aJa4edl DHEPreTUYECKOW CTPATETHHM Ka)KJIOM CTpaHBI,
TJIaBHBIMU (DaKTOpaMu KOTOPOU SIBJISIOTCSA DHEProcOepe’keHre W MOBBIIIEHUE YKOJIOTH-
yeckor Oe3zomacHoctu. [loTepu yriaeBogopoaoB OT UCTAPEHHs C TOCIEAYIOIUM BBIOPO-
COM HX MapoB M3 PE3EPBYAPOB B OKPYKAIOIIYIO cpeay (IOJHOCThIO HE YCTpaHHUMBbIE Ha
COBPEMEHHOM JTalle Pa3BUTHUSI TEXHOJOTHM M TEXHUYECKUX CPEICTB MX XpaHEHUs) Mpo-
UCXOJAT B pe3yibTaTe OONbIINX (MPU OMOPOKHEHUH U HAIOJHEHUH PE3epBYapoB) U Ma-
JBIX (B IpoLEcce XPaHEHHUs MPU CYTOUYHBIX KOJIEOAHUSAX TEMIEPATYpPbl) «IbIXaHUN» pe-
3epByapoB. Bo3Hukaromuii mpu 3ToM yepo COCTOUT HE TOJIBKO B YMEHBIIIEHUH TOTLIHB-
HBIX PECYpCOB U, KaK CJIEJICTBUE, CHIDKCHUU (DMHAHCOBBIX TOKa3aTelei MpeanpusiTui,
MCIIOJIb3YIOIIMX COOCTBEHHbBIE pE3epBYapHbIE MAPKU, HO U B OTPULATENBHBIX IKOJIOTHYE-
CKHX TOCJIEJICTBUSAX, KOTOPbIE SIBIISIIOTCS PE3YyJIbTAaTOM 3arpsi3HEHUS OKPYKAIOIIEW cpe-
1. HecMOTps Ha mMpoKHii BEIOOP MpeasiaraéMbIX TEXHUYECKUX CPEJCTB, MO3BOJISIOMINX
COKpaIIaTh TEXHOJIOTMUECKUE MOTEPH, A0 CUX MOp padoTa B TOM HaIpaBiIeHUH TpeOyeT
MPOJOJKEHHS], @ BBIIIOJHEHUE HCCIIE0OBAaHUN C 1I€JIbI0 COBEPILIEHCTBOBAHUS METO0JI0-
UM y4eTa TEXHOJOTUYECKUX MOTEPh, HAPSALY C MOBBIIEHHEM 3 (HEKTUBHOCTU METO/I0B U
CPEICTB MX YMEHBIIEHHUS, MPOAOHKAET JOJITHUE FO/bl OCTaBAaThCS AKTYaJbHON Hay4HOMH
npo0sIeMoi.

Jlo cux mop He BbIpaOOTaH €AUHBINA MOAX0 K HOPSAIAKY ONpPEeTIeHHs] KaueCTBEHHOTO
U KOJMYECTBEHHOI'O COCTaBa TEXHOJOTMYECKUX MOTEPh OT HMCIAPEHUs YIJIEBOAOPOJIOB
IpU XpaHEHUHU, YTO MPHUBOIUT K PA3HOIIIACUSAM IIPH OLCHKE (PAKTHUECKUX MOTEPh dHEP-
roHocurenei. [loka nms onpeneneHus: GpakTuueckux OE3BO3BPATHBIX MOTEPh YIIEBOIO-
POJIOB HCMOJIB3YETCSl PAaCUETHBIM METOJ], pa3paOOTaHHBIN HJi pe3epByapoB OOJBIION
BmecTiMocTH (Goee 1000 M) BEPTUKAJIBLHOTO THIA, TPEOYIOUINI CEPbe3HON KOPPEKTH-
pOBKU. XapaKTepHOW OCOOCHHOCTBIO PE3epBYapOB YKa3aHHOTO THUIIA SBISETCS, BO-
NEPBBIX, HEU3MEHHOCTh MO BCEH €ro BHICOTE IJIOMIAAM MOBEPXHOCTHU paziena (a3, To
€CTb HE3aBHCHMO OT YPOBHS 3aIlOJIHEHUSI EMKOCTH CBOOOIHAsI TOBEPXHOCTD pasfeina (a3
«GKUJKOCTBb — I'a3» OCTAeTCsl MOCTOSIHHOW. BO-BTOPBIX, 3HAUMTENbHAS Macca XPaHUMOI'O
TOIIMBA, a, CJEIOBATEIbHO, OOJbIIAs TEIUIOBAs WHEPIMs, XapaKTepHU3yrollas crocoo-
HOCTb CONPOTHUBIIATHCS U3BMEHEHUIO TEMIIEpaTyphl 3a OMpeIeICHHOE BpeMS.

OCHOBHBIM OTJIMYHMEM LIUJIUHAPUYECKUX PE3EPBYapOB HA3€MHOI'O MCIIOJHEHUS TOpHU-
30HTaJIBHOr'O TUIA MaJIOH BMECTUMOCTHU (10 75 MS), mupoko npuMensiembix B AIIK, sB-
JsieTCs, BO-NIEPBBIX, MEpEMEHHas IUIONIab MOBEPXHOCTH pasneia (a3 npu U3MEHEHUU
YPOBHSI CBETJIBIX HE(PTEPOAYKTOB B pe3epByape. Bo-BTOpHIX, HE3HAUUTENbHAS, IO CPaB-
HEHUIO C pe3epByapaMM BEPTUKAIBHOIO THUIIA, TEIJIOBAsl MHEPLMS, UIPAIOIIAs BaKHYIO
pOJIb B 3TOH CHCTEME, MOCKOJIbKY BEJIMUYMHA TEXHOJIOTMYECKUX MOTEPh OT UCIAPEHUN U3
pe3epByapoB, 3aBUCUT OT MHOTHX ()aKTOPOB, HO MPEXKJE BCEro OT TeMIlepaTyphl XpaHe-
HUS.



VYka3aHHbIE OTIMYMS PE3EPBYAPOB BEPTUKAIBHOIO M FOPU3OHTAIBHOIO THUIIOB 00Y-
CJIaBJIMBAIOT OOJIBbIIIME TOTPEIIHOCTH (B J1Ba U OoJjiee pa3) Mpu ONpEeIeHUN MOTEPh YI-
JIEBOJOPOAOB, XPAaHUMBIX B PE3E€pPByapax MajIod BMECTUMOCTH, PACYETHBIM IIyTEM.

BoinonHsAs oneHky aktyanbHOCTH Tembl quccepraunu M.IO. JleBuna HEoOxoaumo
OTMETUTh, YTO MO CBOEH WENH, 3aJayaM, JOCTUTHYTHIM pe3yibTaTaM U 3allUIIaeMbIM
MOJIOKEHUSAM OHA IMOJIHOCTBIO COOTBETCTBYET MPUOPUTETHOMY HAIPABICHUIO Pa3BUTHS
HayKd, TEXHOJOruil um TexHuku B Poccuiickoit denepanun «Heprod3Pp@PeKTUBHOCTS,
sHeprocOepekeHue, saepHas SHEPreTUKAY.

AKTYyaJIbHOCTb TEMBI AUCCEPTALIMU ONPEAEIISIETCS HAIPABICHUEM UCCIECOBAaHUN B
pamMKax KpUTHYeCKHUX TexHosiornii PD, cBsa3aHHBIX ¢ mpolremMamMu dHEProcOepexeHus B
IPOMBIIIJIEHHOM H CEIbCKOXO035IIICTBEHHOM IMPOU3BOICTBE.

ABTOPOM BBIZICNIEH HEJJOCTATOYHO M3YUYCHHBIA pa3fen 3Toil mpobieMaTuKH, CBsI3aH-
HBI C 0COOEHHOCTAMH MPOTEKAHUS MPOIECCOB UCIIAPEHHUS, OKUCICHHS U 0CaJKO0Opa3o-
BaHUs, TECHO CBSI3aHHBIX MEXAYy co00i M 00ycIaBIMBaOIIUX U3MEHEHUE (paKInOHHO-
ro, XUMHYECKOro U ($a30BOr0 COCTaBa TOIUIMB IPU WX XPaHEHHH B pe3epByapax Ha3eM-
HOTO THUIAa Majoil BMECTUMOCTH, B YCJIOBUSAX BO3MOXKHOTO CHHEpPreTHYecKoro 3ddexra
B3aMMO/JICHCTBUS JETKUX U TSKEJIBIX KOMIIOHEHTOB YIJIEBOAOPOIOB.

Takum o0pa3zoM, TPyAHOCTH, BO3HUKAIOIIKE MPHU HCCIEIOBAaHUM HECTALIMOHAPHOIO
TEIJIO- U MacCOoNepeHoca Npyu OJJHOBPEMEHHOM MPOTEKAHUH PA3IUYHBIX XUMUUYECKUX pe-
akuui 1 3¢(HEeKToB B paccMaTpuBaeMoOil cucTeMe, OTCYTCTBHE OOLIENTPU3HAHHON TEOPUHU
UCHIApEHUsI YIJIEBOJOPOAOB MPU UX XPAaHEHUWU U TEXHUYECKUX CPEICTB Ul MPEeNoTBpa-
[ICHUS TIOTEPh YTJIEBOJOPOJOB OT MCMApeHUsi TPEOYIOT MPOBEIEHUS JOMOJHUTEIBHBIX
dbyHIaMEeHTaIbHBIX MCCIEIOBAHUN /Il OOJIee MOJTHOTO PACKPBITUS (PU3UYECKOM CYIIHO-
CTH MEXaHM3Ma Ipolecca UCIIAPEHUs] YTIIEBOIOPOAOB C LIENbIO MPEAYNPEXKACHUS BIOPO-
ca ATUX MAPOB U3 pe3epByapa B OKPYKAIOIIYIO CPENy.

ITo »tum npuumnam tema aucceprauuu M.FO. JleBuHa, 1ebl0 KOTOPOM SIBIsETCA
peleHre Hay4yHOW MpoOJieMbl CHM)KEHUSI KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX MOTEPh YT-
JIEBOJOPOJAOB IIPU UX XPAHEHUH B pe3€pByapax HA3€MHOI'O MCIOJHEHUS TOPU30HTAIBHO-
ro THIIa MaJIoil BMECTUMOCTH, O€3yCIOBHO, aKTyallbHa M HalpaBlIeHa Ha PEIICHHE Bax-
HOW HapOJIHO-XO03WCTBEHHON MTPOOIIEMBI.

Hayunasa nosusna

Hayunas HOBH3HA pabOThl MpEACTaBIsAETCS BIOJHE OOOCHOBAHHOM, YTO MOATBEP-
xKpaaerca pesyiabraramu, noiaydeHHbiMU M.IO. JleBunbiM. HoBu3Ha moaTBepikaaercs
nyOJaMKalusMU CTaTel aBTopa MO TEMaTUKE JIMCCEPTAlMU B BEAYIIMX HAYyYHBIX KypHa-
Jax, BXOJSAIIUX B CIUCOK WM3laHui, pekoMeHnoBaHHbIX BAK P® g nybnukauuu ma-
TEpUaroB JOKTOPCKUX nuccepranuii. Hanbonee 3HauMMbl A7 HayKH CIEAYIOLIHE pe-
3yNbTATHI:

- pa3paboTaHHasi MaTeMaTHYecKasi MOJIEIb MPOLIECCOB NMEPEHOCA B CUCTEME «BO3IYyX-
CBeTJIble He()TEMPOYKThHD) B YCIOBUSX HEMPEPHIBHO U3MEHSIOIEHCS TUIOLIA/IbI0 3epKalia
UCIIapEHMUS,

- YCTAHOBJICHHAs 3aBUCHMOCTb TEMIIEPATypbl XOJIOJHOTO IOTOKAa OT KOJIMYECTBA
CTyTICHEW U JaBJICHUS Ha BXOJIe B BUXPEBOWM MOAYJIb;

- pa3paboTaHHbII METOJ OLEHKH 3KCIUTyaTallMOHHBIX ITOKAa3aTejedl TOIUIMBA B IPO-
LIECCE €r0 XPAHEHUS C MPUMEHEHUEM HEUPOHHBIX CETEH;

- pa3paboTaHHBII METO MOCTPOEHUS KackaJa HEMPOHHBIX CETeH JUIsl OLIEHKU 00beMa
MCIIApUBILIETOCS TOTUIMBA C MOCIEAYIOIIUM BEIOPOCOM Mapora3oBOil cMecH U3 pe3epBya-
pa B atmMocdepy.



Cmenenv 000cHO6AHHOCMU U 00CHIO0BEPHOCMU HAYYHBIX NOTOHCEHUI, 66160008
U peKomeHnoauuil, ChopmynuposanHsIx 6 ouccepmayuu

JIOCTOBEpPHOCTh MOJYYEHHBIX aBTOPOM JUCCEPTALUU PE3YJIbTATOB OCHOBHBIX 3allU-
IaeMbIX TOJI0’KEHUN U BBIBOJOB O0YCIIOBIIEHA, B MIEPBYIO OUEpEb, JIOTUKON MOCTAHOBOK
3aj1a4, BBIOOPOM METOJOB MX pELICHMs], BepUPUKALUEH MOJENEH U METO/J0B PELICHUS
3ama4y. MaTteMaTuyeckue MoJieiu, chopMyIupoBaHHbIE aBTOPOM JUCCEPTAIMH JIJISl OTH-
CaHUs UCCIIEIOBAHHBIX UM IPOLIECCOB, SABJISIOTCS CIEACTBHEM (yHIaMEHTaIbHBIX 3aKO-
HOB COXPaHEHHUs MacChl, UMITYJIbCA U SHEPTUU.

M.IO. JleBUHBIM BBITIOJIHEH MOAPOOHBIN aHANN3 MPOOJIeM dKCILTyaTallud pe3epByap-
HOTO IapKa Jyisi XpaHEHHUs] MOTOPHBIX TOIUIMB. JTO MO3BOJIWIIO BBIIBUTH OCHOBHBIE 3HA-
YrMble (PAKTOPHI U MPOIECCHI, BIUIIONINE Ha NTHTCHCU(PUKALIUIO TEIJIO- U MacCONEPEHO-
ca, a, CJIIEIOBATEIbHO, U HA MCIApPEHUE YIJIEBOJOPOIOB XPAaHUMOI'O TOIUIMBA. ABTOPOM
pa3paboTaHbl aNTOPUTMBI U TIPOrpaMMbl perieHus Ha DBM OGonbioi yactu 3amay auc-
cepranuu. Takxke B pslie CIy4aeB KCIOIb30BAINCH COBPEMEHHBIE MAaKEThl MPUKIIATHBIX
nporpaMM. Psi pe3ynbTaToB MaTteMaTH4eCKOI0 MOACIIUPOBAHMUS, ITOJIYYEHHBIX aBTOPOM,
MpoIIeNT POBEPKY MPU CPABHEHUU C HEMHOTOUYMCIEHHBIMU HM3BECTHBIMU SKCIEPUMEH-
TaJbHBIMU JAHHBIMHU.

ABTOp AHCcepTaluu ¢ 1eJIbl0 000CHOBaHUS JIOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEN0-
BaHUU MPOBEN KOMIUIEKC 3KCIEPUMEHTOB, PE3YJIbTAaThl KOTOPBIX HCHIOJIb30BAIUCH B
nanpHeimeM. TakuM 06pa3oM, TOCTOBEPHOCTh U 0OOCHOBAHHOCTH MOJYUYE€HHBIX aBTOPOM
pE3yNIbTaTOB HE BBI3BIBAET COMHEHH, MMOCKOJIbKY B paboTe MPUMEHSIIUCH TIPOBEPEHHBIC
KOMITBIOTEPHBIE MPOTPAMMbl MIPHU MPOBEICHUHM WHXKCHEPHBIX BBIYUCICHUM, YHUCICHHOE
MOJIeTUpOBaHKEe, 00paboTKa U BU3yalIHM3alUsl pe3ylIbTaTOB U3MEPEHUH, OOLIEIPUHSTHIE
3aKOHbl KUHEMAaTUKU U TUAPOJUHAMUKU BUXPEBBIX TEUEHUW, TEPMOJUHAMUKH, MPOIIEC-
COB TEIUIO- X MacCOIepeHoca.

[Tony4yeHHbIE aBTOPOM SKCIIEpUMEHTAIbHbIE JAHHBIE COOTBETCTBYIOT OOIIETPUHS-
THIM TIOJIO)KEHUSIM, OITYyOJIMKOBAHBI B ABTOPUTETHBIX M3JAHMSIX M anmpoOOMpPOBaHBI Ha
MEXKTYHAPOIHBIX M BCEPOCCUUCKUX HAYYHBIX KOH(PEPECHIIHSIX.

BoiBoabl, chopmMynupoBaHHbIE 110 pe3ysibTaTaM padOoThl, MOJHOCTHIO COOTBETCTBYIOT
IIOCTaBJICHHBIM 3a1adaM. /J[OCTOBEPHOCTh NOJIYYEHHBIX pe3yJbTAaTOB IOATBEPKICHA
TaK)Xe B YCIOBUAX HKCILUTYyaTUPYEMbBIX PE3€pBYapOB BOCHBMHU PA3IUYHBIX MPEANPUITHI U
X035IUCTB, TJie MccienoBaiach 3PPEeKTUBHOCTL pa3padOTaHHBIX Mep.

Pe3ynbTaThl Hccae10BaHUN MOTYYEHbl aBTOPOM JIMYHO, YTO MOJITBEPKAACTCS AKTaMHU
BHEJPCHUS, MyOJIMKAIMSIMHU, MMAaTEHTOM M CBUACTEIHLCTBOM O TOCYJApPCTBEHHOW pPErHu-
cTparuu nporpamm s IBM, anpoOarueii Ha MEXTyHApOIHBIX KOH(DEPEHIHIX.

Ilpakmuueckaa 3nauumocmas

[IpakTuyeckass 3HAaYUUMOCTh pabOTHI BO MHOT'OM OIpPENENsSeTCs TeM, YTO OHM TO3BO-
JSIFOT HA BBICOKOM YPOBHE MPOBOAMTH OMBITHO-KOHCTPYKTOPCKUE paboTHl B cdepe 3Hep-
rocOeperaroumx TeXHOJOTUN MPU MPOEKTUPOBAHUH, PEKOHCTPYKLIUU WU MOJEPHU3ALUU
CUCTEM XpaHEHHUs MOTOPHOTO TOIUIMBA. B Auccepranuu A0CTaTOYHO yOEOUTENbHO MpPO-
BEJICHO Hay4yHOe 00OCHOBAaHHE BO3MOYKHOCTHM MHMHHMMM3ALMU NOTPEb YIIEBOAOPOJIOB B
YCIOBHSIX pealbHOM KCILTyaTallii YHEPTrocOeperaronfx CUCTEM XPaHEHUsI SHEPTOHOCH-
TEJICH.

Pesynbratel paboTs! JleBuna M.1O. Halm npakTuyeckoe NpUMEHEHUE B OpraHM3a-
IUSAX pa3audHbIX (GopM coOCTBEHHOCTH. BO3MOXKHO AaiibHEllIee HCIONb30BAaHUE pe-
3yJbTAaTOB pa0bOThl C LIEJBI0 CHUXKEHHUS MTOTEPh YIJIEBOAOPOJOB IIPU UX XPAHEHUU U yBe-



JMYEHUHU pecypca IKCIUTyaTalluu pe3epByapHbIX napkoB He Tosibko B AIIK, Ho u B TOK
U IPYTUX OTPACIIsX.

Kpamkasa xapakmepucmuka 0CHOBHO20 COOEPHCAHUA PAdombl

Huccepramuss M.IO. JleBuHAa COCTOUT W3 BBEJEHHUS, IIECTH TJaB, 3aKIIOYCHUS,
crucka Jurepatypsl U3 358 HanmeHoBaHui, 10 npunoxkeHuit. OCHOBHOM TEKCT JIUCCEP-
Tanuu cojepkut 281 ctpanuny, B ToM uncie 78 tadbaun u 102 pucyHka.

ABTOpedepar auccepTaluy NMpeACcTaBIeH Ha 38 cTpaHuIax, BKIOYas B ce0s 00-
IIYI0 XapaKTEPUCTUKY padOThl, OCHOBHOE COJEpKaHHe pabOThl, 00IIHME BHIBOJIBI U CIIH-
COK paboT, OMyOIMKOBAHHBIX aBTOPOM 0 TeMe ArccepTanuu u3 46 HauMeHOBaHUM.

Bo ssedenuu 060cHOBaHA aKTyalbHOCTH PA0OTHI, ONPEEICHBI 1IeNb U 3aJa4l HC-
cnenoBanus. ChopMynrpoBaHa Hay4yHas: HOBH3HA, NIOKa3aHa TEOPETHUYECKAs] U MPAKTH-
Yyeckasi 3HAaUMMOCTb, MIPEICTAaBICHbl UCTOYHUKH anpoOaliy pe3yabTaToB, JJMUHBIN BKIIA]T
aBTOpa, JOCTOBEPHOCTh PE3YIbTATOB HCCIEIOBAHMUS, ONPEAENIEHbl OOBEKT U MPEIMET UC-
CJIeIOBaHUs, a TaKkKe 00I1Ke MOJI0KEHHSI, BRIHOCUMbIE Ha 3alIUTY.

B nepeoti 2nase ipoBeicH aHAN3 TEXHUYECKOTO COCTOSHUS PE3EPBYapHOTO MapKa
JUTSL XpaHEHHUsI MOTOPHOTO TOIUIMBA Ha CEeJIbCKUX HedTeckIanax. BrIsBIeHO BIUSIHUE U3-
MeHEeHUs (PU3MKO-XUMUYECKUX TOKa3aTelel MOTOPHOIO TOIUIMBA B MPOIECCE XPaHEHUS
Ha pabOTOCIOCOOHOCTh CENbCKOXO35MCTBEHHON aBTOTPAKTOPHOW TEXHUKH. YCTaHOBIIE-
HBbl IPUYUHBI U3MEHEHHUS CBONCTB MOTOPHBIX TOILIMB MPU XPAHCHHUH U MPHUBEICHA WX
knaccuukanus. IIpeacraBnena TMHaMUKa U3MEHEHUSI CBOMCTB MOTOPHOTO TOILJIMBA OT
UCIIApPEHUSI U OT COJAEpkKaHMUS BOJBI IPU €r0 XpaHEHUU. BBINOIHEH CpaBHUTENbHBIN aHA-
a3 3¢ (EeKTUBHOCTH CYIIECTBYIOIIUX METOJOB COKpAIIEHUS MOTEPh YIIeBOJOPOJIOB OT
UCTapeHHs] ¥ BO3MOXKHOCTh MCIOJB30BaHMs MX U pE3epPBYapoOB CEIbCKUX HedTeckia-
noB. [Ipu mpoBeieHnn aHaIKM3a aBTOPOM YUTEHBI KaK OTEUECTBEHHBIE, TaK U 3apyOeKHbIE
UCTOYHUKHU. JlaHbl 001IME BBIBOJIBI 110 TJIABE.

Bmopas enasa nocBsiiieHa TEOPETUYECKUM HCCIEI0BAHUAM (PU3NKO-XUMUUYECKUX
MPOLECCOB, MPOTEKAIOIIMUX MPU XPAHEHUU MOTOPHBIX TOIUIMB. BBISBICHBI OCHOBHBIE
(bakTopbl, BAUSIIOUIME HA UHTEHCUBHOCTh MCIAPEHUs YTIIEBOAOPOI0B, IPUBEIEHbI TEIIO-
BbIE U TEPMOJMHAMUYECKUE PACUYEThI, IPOBEICHO HayYHOE OOOCHOBAHME HOBBIX (P deK-
TUBHBIX METOJIOB IMPENYNPEXIECHUS OTeph MOTOPHOI'O TOIUIMBA NpU XpaHeHuu. IIpose-
JEHHBIA TEpPMOJMHAMMYECKUNA aHaIM3 MPOLECCOB, MPOUCXOJAIIMX MPU XPAHEHUH MO-
TOPHOTO TOIJIMBA, TIOKAa3aJl, YTO MPOLIECCHl UCIIAPEHUSI, OKUCIEHUS U 0CaJKOO0Opa30BaHuUs
TECHO CBSI3aHbI MEXIY COOOW M MOTYT PUBECTU K U3MEHEHUIO (PAKIIMOHHOTO, XUMUYe-
CKOTo M (a3oBOro cocraBa TOIUIMB. JTO, B CBOIO OYEpPE/lb, IPUBOJUT K YXYIIICHUIO Ka-
yecTBa TOIUIMB B Mpolecce XpaHeHus. [IpruBeneHbl BBIBOIBI 110 TJIaBE.

B mpemuveii 2nase HaydHO 0OOCHOBAaHBI MAapaMETPhl U PEKUMBI YCTPOICTB, HC-
NOJIb30BaHHBIX JJISi CHWKEHHSI TIOTEPh YIJIEBOJOPOJIOB, MOKA3aHbI MPEUMYIIECTBA KOH-
JIEHCAIlMM TapoB YTIEBOJAOPOJOB M BOJABI 3a CUET HCMoib3oBaHus 3¢¢ekra Panka-
Xumia, npeyioxKeHbl TyTH YBETWYEHUS] UHTEHCUBHOCTH OXJIAKJEHUS BXOJAHOTO TOTOKA
B BUXpEBBIX TpyOax. BrepBbie aBTOpoM mpeasioskeHsl myTu U poBoil Tpanchopmanuu
Heprecknaga AIIK B «yMmHbI» HedTecknag, MNpeAOKeHa KOHUEHIUS «YMHOTO»
HedTecknaga, pa3paboTaHbl METOJl HMHTEJUIEKTYyaJIbHOTO YIpaBieHUS pe3epByapHbIM
napkoM Ha 0a3e HeHpOHHBIX ceTell. B 3aBepmieHnn pasena npuBeIeHbI BBIBOABI IO Tia-
BE.

B uemeepmoii enase npuBeeHbl OCHOBHBIE ATANbl U METOJUKH MPOBEICHUS IKC-
NEPUMEHTOB, PACCMOTPEHBI YCTAaHOBKH, U3MEPUTENbHbIE TPUOOPHI U 000pyaoBaHue. Me-
TOJIMKU TOCIIEAOBATEIIbHO O0OOCHOBBIBAIOT MPOBEACHUE MCCIEIOBAaHUI B J1a00pAaTOPHBIX



yCIIOBUSX. PUCYHKH, CXeMBI, OOIIHE BUIBI YCTAHOBOK, TPUMEHSIEMOE HCCIIEIOBATEIIHCKOE
000opyZ0BaHKE AAIOT SCHOE MPEACTABICHUE O METOJaX BBITIOJHEHUS SKCIIEPUMEHTOB, UX
OLICHKE, JIOCTOBEPHOCTH.

B namoii 2nase npoBeieH aHAIN3 MOTYYEHHBIX SKCIEPUMEHTANBHBIX JaHHBIX, UX
MaTemMaTHdeckass oO0paboTka, MPOBEpKa KOPPEKTHOCTH TEOPETUYECKUX MPEANOCHUIOK,
0TpabOTKa OCHOBHBIX KOHCTPYKTUBHO-PEKUMHBIX U TEXHOJOTUYECKUX MMapaMETPOB BUX-
peBoro MojyJia. B KoHIIe I1aBbl 1at0TCSl BEIBOJIBI M PEKOMEH AU,

B wecmoii enase BbiAeneHbl Tpu ctaauu ucnapeHus. [IpuBeaeHo oO6ocHOBaHUE
HEOOXOJIMMOCTH pa3paboTKU METOoJla MPOTHO3UPOBAHUSI HEMPOHHON CEThIO KOJIWYECTBA
MCIIapUBIIETOCs] TOIUIMBA MPU XPaHEHUH, CPOPMHUPOBAH MEPEUCHb KPUTEPUEB IS MO-
CTpPOCHHS U OOy4EeHHSI HeMpoceTeBOM Moenu. [si pacuera KOJIMYeCTBa UCTIAPUBIIETOCS
TOIIMBA pa3pabOTaH METOJ MOCTPOCHHUs Kackaja HEHPOHHBIX ceTed, KOTOPBIM Mmpesmno-
Jaraet B3auMOJICUCTBHE C 0OJIAYHBIM XPAHWIUIIEM U BUPTYyalbHbIMU naTyrkamMu. [Toka-
3aHBI IPEUMYIIECTBA pa3pabOTaHHOIO METO/a OIEHKH KaueCTBa TOILJIMBA MIPU XpaHECHUU
C IpUMEHEHUEM HEHPOHHOU ceTH. B KOHIIE I1aBbl IPUBEACHBI BHIBOJIBI.

B 3axnouenuu chopmMyaupoBaHbl OCHOBHBIE pe3yJIbTaThl U BBIBOJBI JAMCCEPTAIlU-
OHHOM paboThI. 3/1eCh YETKO U BIOJHE OOOCHOBAHHO XapaKTEpU3YIOTCS PE3yJIbTaThl, I0-
Jy4eHHbIE aBTOPOM JIMCCEPTALIMOHHOM paboThl. [Ipu 3TOM conckareiab JOCTATOYHO KOp-
PEKTHO HCTOJIb3YET HAyYHbIEe METOJIbI 0OOCHOBAHHUS MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB
U pexoMeHaanuii. [y TOCTM)KEHMsI TTOCTABJICHHBIX IIeJIel BBIMOJTHEHBI BCE 3aJla4l HC-
CJIeI0BaHUS.

Anpoobayun pabomoel u nyoauxayuu
Pabora mpomuta mmpokyro amnpoOaruio. OCHOBHBIE MOJOKEHUS M PEe3yNIbTaThl
JMiCCepPTaliU JAOKJIAJABIBAIACH U OOCYXIadiCh HA MHOTOUYHCICHHBIX MeXTyHapO HBIX
HAYYHBIX KOH(EPEHIUSX.
PesynbpTaThl paboThl ONMyOIMKOBAaHBI aBTOPOM B OJHOW MOHOTpadwuu, 45 cTaThiX,
ABTOPOM ITOJTyY€H OJIUH MATEHT ¥ OJHO CBUAETEIHCTBO O TOCY/IAPCTBEHHOMN pErucTpanuu
nporpamm st OBM.

3ameuanus no ouccepmayuoHHou paoome

1 B uem 3axmtouaerca «Meroa MOAENMPOBAHUS MPOLECCAa XPAHEHHS] TOIUIMBA B
HA3eMHBIX TOPU3OHTAIBHBIX Pe3epByapax ¢ MPUMEHEHUEM HEHPOHHOU CETH»?

2 B pabore yka3zaHO, YTO /Ui YMHOTO He(dTeckiana HEOOXOAMMO MPUMEHSTh
BigData. OgHako HET MOAPOOHOTO ONMMCAHUS AHHOW TEXHOJIOTMH W B YE€M €€ OTJIMYUE
OT KJIAaCCUYECKUX 0a3 JaHHBIX.

3 B paboTte onucaHa aBTOMaTU3AIMs PE3EPBYapHOro MapKa U MpUBEeHA KOHIICTIIUS
ymHOro Hedrecknana. TpeOyroTcs: TONOTHUTENbHBIC TTOSICHEHHUS, JIJISl 9er0 He0OX0UMO
OTKa3bIBaThCs OT YCTAHOBKH JIaTUYMKOB HA pe3epBYyapbl U MPUMEHSTh HEHPOHHBIE CETH B
KaueCTBE BUPTYaAJIbHBIX JATUUKOB.

4 B paboTe nmpuMeHEHBI IEPCENTPOHHBIE HEUPOHHBIC CETH IS PEIICHUs 3a7a9 IPo-
rHo3upoBanus. B moapasnene 6.3 ormedeno, uro «IIpumMenenne MHOTOCIOWHOM mepcen-
TPOHOW HEMPOHHOM CETH MOKA3aJI0 3HAYMMBIN pe3yJbTaT B PEUICHUH MPAKTHYECKUX 3a-
Jlad TI0 POTHO3UPOBAHHUIO», OJHAKO HE MPUBEJICHO JOCTATOYHOTO 0OOCHOBAHUS JAHHOTO
BBIBOJIA, @ UMEHHO: PEIIICHHE KaKUX 3aJ]a4, IOYeMy THUIl pacCMaTpHUBAEMON CETH UMEHHO
IIEPCEIIPOHHBIN.

5 OHUM U3 HEJIOCTATKOB MPUMEHEHHUS HEMPOHHON CETH SBJISIETCS TO, YTO HEHPOH-
HYIO CETh HEJIB3s MOCIIEeI0BATEIHFHO 00yUNTh HECKOJIBKAM 33Jja4aM — Ha KaXKJ0i HOBOU



oOyuarornieil BEIOOpKe Bce Beca HEWPOHOB OyAyT MEpenucaHbl, U MPOILUIBIA ONBIT OyaeT
«3a0bIT». UTO TIPOM3OMIET MpH MacIITAOMPOBAHUM PE3EPBYAPHOTO Mapka (100aBiieHUe
HOBBIX PE3€pBYapOB pa3IMYHONM €MKOCTH, U3MeHeHue reorpaduu u ta)? Heobxonumo
3aHOBO HacTpauBaTh HEWPOHHYIO CETh U cO3/1aBaTh yMHbIN Hedrecknan? [Ipocsba mosc-
HUTH, KaK B paboTe pelieHa JanHas npoodiaema.

6 I'maBHas mpobGiiema npuMeHeHus HelpoceTeln — nepeodydenue. OHa 3aKiIovaeTcs
B TOM, YTO CE€Th «3aIIOMHHAET» OTBETHI BMECTO TOTO, YTOOBI yJIABIMBATh 3aKOHOMEPHO-
CTH B JJaHHBIX. DTO MPUBOAUT K TOYHBIM pacyeTaM MOJIeIN Ha 00ydaroliel BHIOOPKE U K
OOJBIIUM MOTPEITHOCTAM Ha PYTUX JaHHBIX. B paboTe He nmpuBeeHO penieHue TaHHON
poOIeMbl, HEOOXOIUMO OBLIO OBl IPUBECTU METOMbI, KOTOPHIE UCIIOIH30BAT aBTOP s
€€ peLICHHS.

7 OnHa u3 KiI04eBbIX MpoOiem BHenpeHuss MM B MPOMBIIUIEHHOCTH — 3TO IIeHA
omnOku. Eciiu «yMHBIN HedTeCKIaa» BBIAACT HEMPABUIBLHYIO PEKOMEHIAIUIO 110 U3Me-
HEHUIO TEXHOJOTUYECKOT0 pekruMa He(TeX035MCTBA, OCIEACTBUS MOT'YT KacaThCsl KU 3-
HU ¥ 3710pOoBbs Mtonied. Bueapars UM HeoOX0IMMO OCTOPOXKHO, CHIIAaMU CHEIHAIIUCTOB,
00NaIaloUMH IOHUMaHHUEM HE TOJBKO METOJOB MAalIMHHOTO OOydYeHHUs, HO 3HAHUEM
IIPOU3BOJICTBEHHBIX MPOLECCOB U METOJOJIOTHI BHEPEHUS TEXHOJOrui. Takux crnenua-
JMCTOB HE XBaTAa€T HA PhIHKE TPY/Ia, YTO AeNaeT mpobiieMy elie 6ojiee OCTPO.

8 HekoTophkle 3amedaHusi OTHOCITCS K OOPMIICHHIO TEKCTa IUCCepPTAIlIH:

- Ha cTp. 85 B 0603HAUCHNH (PopMyIsl 2.49 yKasaHa Pa3MEpPHOCTH IABICHUS B M,

- Ha cTp. 86 B 0003HaueHUU GpopMyIibl 2.54 HEe IpUBEIEHA Pa3MEPHOCTh KOHIIEHTpa-
I[UU HACBIIIEHHBIX MAPOB yIIEBOIOPOIOB.

9 Ha ctp. 87 B Tabnunax 2.5 u 2.6 cienoBano Obl MPUBECTH MapKy OCH3WHA, UCTIOINb-
3yeMOT0 B SKCIIEPUMEHTaX.

10 Ha ctp. 90 roBOpuUTCS 0 BO3MOXHOCTH HCIIOJIb30BAHUS OTHOIIEHUS 00HEMOB Ta-
30BOM W KUIKOM (a3, HO B MpeabIAyIIEeM TecTe AUCCEPTALUU He MPUBEJAEHO 000CHOBa-
HHE HeOOXOJMMOCTH Mepexo/ia K pacCMOTPEHUIO 00HEMOB.

OTMedeHHbIE HEJOCTaTKU HE CHIXKAIOT BBICOKHI ypOBEHb JUCCEPTALlMOHHOTO HC-
CJIEJIOBAHUS U HE BIUSIOT Ha OOIIYI0 OIICHKY HAyYHOT'O YPOBHS JMCCEpTalluH, ee Hayd-
HOM HOBU3HBI U NPAKTUYECKON 3HAYUMOCTH.

OneHuBasi quccepTalyio B 11€7I0M, HEOOXOAMMO OTMETHTh, YTO JUCCEPTAIUs, BBI-
nosHeHHas JleBunbiM ML.IO., sBisieTcsl 1eNIbHBIM, JIOTHUECKH 3aBEPIICHHBIM HAyYHBIM
uccienoBanueM, opopmieHa B COOTBETCTBUU ¢ TpeboBanusmu BAK PO, ee conepxanue
JOCTATOYHO MHPOPMATHBHO, €€ TOCTPOSHHE B 1IEJIOM KIACCUYECKOE.

CtpykTypa 1 00beM JUCCEPTALUU COOTBETCTBYIOT TPEOOBAHUAM, MPEIBIBISIEMBIM K
paboTam, peCTaBICHHBIM HA COUCKAHUE YUEHON CTENEHH TOKTOPa TEXHUYECKHX HayK.

TexkcT auccepranuy M3JI0KEH MOCIEA0BATENBHO, JJOTUYHO U TEXHUYECKH I'PaMOTHO,
pe3ynbTaThl MCCIIEOBAaHUIN MpOaHAIU3UPOBAHBI U HAYYHO OOOCHOBAaHbBI, HATJISHO WH-
TEPHPETUPOBAHBI C TOMOIIIbIO TPadUKOB, CXEM, TAOJIHII.

OCHOBHBIE MOJIOKEHUS TUCCEPTALMH JOCTATOYHO MTOJIHO OTPA’KEHbI B COPOKa LIECTH
OImyOJMKOBaHHBIX HAaY4YHbIX paborax. B mucceprauun Jlesuna M.IO. na temy «Cosep-
[ICHCTBOBAHHME METOJIOB U TEXHUYECKUX CPENICTB JJISi CHUKEHUS TOTEPh MOTOPHOTO TOTI-
JMBa MPHU XPAHEHUN» OTCYTCTBYET 3aMMCTBOBAHHBIN MaTepHal 6€3 CChUIOK Ha aBTOPOB U
UCTOYHHMKH 3aMMCTBOBaHUs. PaboTa HamucaHna SICHBIM U TIOHSATHBIM SI3BIKOM, ITyOIMKAINN
OTPaXkaroT CYTh BHITIOJHEHHBIX UCCIIEIOBAHUH, a TAK)KE MOJYYCHHbIE PE3YIbTaThI.

Coneprxanue paboThl COOTBETCTBYET nacnopTy crneruanbHocTH 05.20.01 — Texnomo-
UM U CPEACTBA MEXAHU3ALMH CEITBLCKOTO X035IICTBA, @ UMEHHO ITyHKTaM:



2. PazpaboTKa TEOPHH M METOJIOB TEXHOJIOTHYECKOTO BO3ICHCTBHS Ha cpeny U 00b-
€KThI CeJIbCKOXO035HCTBEHHOTO MPOM3BOICTBA.

11. Pa3paboTka HHXEHEPHBIX METOOB M TEXHHYECKHX CPEICTB 06ECTIeUeH s HKOIIO-
THYECKOi 6€30I1aCHOCTH B CENTbCKOXO03SHCTBEHHOM IPOM3BOICTBE.

ABTOpe(epaT 10 COAEPKAHUIO B IIEIOM COOTBETCTBYET JUCCEPTALMH M JOCTATOUHO
TIOJTHO OTPa)KaeT PE3yJbTaThl BHINOJIHEHHBIX HCCIIEOBAHHUIA: CONEP)KAHUE BBIBOJOB HE
MMEET OTKJIIOHEHUH OT UX M3JI0XKEHUS B IUCCEPTALHH.

Jlucceprauus u aBTopedepar HanMCaHbl IPAMOTHO M JOCTATOYHO aKKypaTHO, HM3J10-
KCHBI B JIOTMYECKOH IMOC/IC0BATEILHOCTH, YHTAIOTCS ¥ BOCHPUHHMAIOTCS KAK €IMHOE
3aKOHYEHHOE 1entoe. KauecTBo ohopMiIeHns IuccepTauny CoOTBETCTBYET CTaHIapTaM.

3akniouenue o coomeemcmeuu ouccepmayuu Kpumepusm, ycmanoenen-
Hom TTonodcenuem o nopaoke npucysicoenun yuenvix cmeneneii

Huccepranmsa JleBuna Makcuma IOpbeBiua «COBepIIEHCTBOBAHUE METOJIOB M
TEXHUHYECKHX CPE/ICTB /ULl CHIDKEHHS NOTEPh MOTOPHOTO TOILIMBA [P XPAHEHHM) ABJIs-
CTCSl 3aKOHYECHHOH CaMOCTOSTEBHO BBINOJHEHHON HAayYHO-KBANTH(HKALMOHHOMN pabo-
TOH, B KOTOPO# Ha OCHOBAHMM BBITIOIHEHHBIX ABTOPOM HCCIIEN0OBAHMIN M3JI0KEHb HOBIE
HAy4YHO 0OOCHOBAHHBIE TEXHOJIOTHYECKHE W TEXHUYECKUE PElICHHUS po0JIEMBI TPEeIoT-
BpaLlICHUS NIOTEPh MOTOPHOI'O TOILIMBA, COXPAHECHHS W TMOBBIICHHS €0 KayecTBa MpHU
XpaHCHUM, NPCAYNPeKACHUS 3arPA3HEHHS OKPYXAlomell Cpeibl YIIeBOIOPOIaMH.
BHepeHne NpeioxeHHBIX pelleHnii BHOCUT 3HAYMTENbHBIN BKIAN B pPa3BUTHE TEXHHU-
YECKUX HAYK ¥ 9KOHOMHKH CTPaHBI.

Jluccepranuonnas paboTa 1o akTyaisHOCTH TEMBI, HayYHOM HOBH3HE, TEOpEeTHYE-
CKOHM M NpPAaKTUYECKOH 3HAYUMOCTH IOJYYEHHBIX B MCCIIEIOBAHHUSIX pe3yJbTaToOB, COOT-
BETCTBYET KPUTCPHSAM, U3JI0XKEHHBIM B IyHKTaX 9-14 «ITo0XeHHs: 0 MOpSIKe IPUCYK-
ACHMSA YYCHBIX CTENECHEH», yTBEPXKIAECHHOIrO MocTaHoBieHueM IIpaButenscrBa Poccuii-
ckoii ®eneparuu ot 24.09.2013 1. Ne 842, a ee aBTop, JleBun Makcum FOpreBuu, 3a-
CITy’)KMBACT IIPUCBOCHUS €My yIEHOH CTENEHH JOKTOpPA TEXHUYECKHX HAYK IO CIIeIHallb-
HoctH 05.20.01 — TexHONOrMM U CpeaCTBA MEXAHU3ALMH CEIbCKOTO XO3SICTRA.

OdunmanbHeIi ONIIOHEHT

IJIaBHBIM Hay4HBIH COTPYIHUK

OTJieIa MEXaHU3allui PaCTEHHUEBO/ICTBA
CTpyKTypHOro noapasaenenus « CKHUMMDCX»
OI'bHY «ArpapHslii HayuHbIH HEHT «JOHCKOI
JIOKTOP TEXHHUYECKHX HayK,

CTapUIMiA HAYYHBIH COTPYAHHUK

(05.20.01 — TexHomoruu u cpencrea ‘ /f/
MEXaHHU3ALMH CEIbCKOT0 XO35HCTBA) F{ ' PeixoB Bukrtop Bopucosuu
« 20» e 2021,

&
Ilonnuce, y4eHyro cTeneHb, 3BaHHE U Ao/DKHOCTE PeikoBa B.B. ynocrose-

psiro
Y4YEHBIN ceKxperaphb ‘

CTPYKTYPHOTO TOZpasaeneHfisi«C [9(C
OI'BHY «Arpaprblii HayYHBIFACHT W57 - B
J-p TeXH. HayK, CT. Hay4. COFp: - ; 254 Buktop ®enopoBuy XJIBICTYHOB



DdUO:

PrikoB Bukrop bopucosuu

YueHast cTeneHp (CHEIUaTbHOCT, TI0 KOTOPOH 3a-
ITUIIeHA JOKTOpPCKas (KaHIUIATCKAas) TUCCEPTaITAs
Y TOJ] IPUCBOCHUS Y. CTCTICHU)

nokTop Texamdecknx Hayk (05.20.01 — TexHo-
JIOTHH W CPEJICTBA MEXAHM3AIUK CEIhCKOTO XO-
3stiicTBa, 2001r.)

Tpu nanuuuu
YyeHoe 3BaHuE

Crapmuii Hay4HbIN COTPYTHUK

Tlpu nanuyuu
JomKHOCTB, CTPYKTYpPHOE MOApa3ielicHHue

I'maBHBINA HAy4YHBII COTPYIHUK OTAENIA MEXaHU-
3aLlUd PaCTEHUEBOJCTBA

IlonHoe Ha3BaHME Oopranuvsanuun

denepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE
Hay4JHOE yUPEKICHHE «ATPapHBIA HAYUHBIH
LIEHTp «JIOHCKOI» CTPYKTYPHOE NOAPA3AEICHUE
«CeBepo-KaBKa3CKHI HayyHO-
HCCIIEI0BATEIBCKUI HHCTUTYT MEXaHU3aL[NH
cenpckoro xo3siicTBay (PI'BHY «AHLL «JloH-
CKOI1») CTPYKTYypHOE MoApa3/iesieHne
«CKHUNMOCX»
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