OT3bIB

ouumansHoro onnoHeHTa BeHnguHa Ceprea BnagvmupoBuua, LOKTOpa Tex-
HWYEeCKMX HayK, npodeccopa, 3aBefytoLlero Kagenpon «IneKTpoobopynoBaHue U
anekTpoTtexHonormn B AlNK» ®eaepasbHOro rocyaapCcTBeHHOro 6K4KeTHOro obpa-
30BaTeNIbHOr0 YUpeXxAeHUs BbICLLEro 06pa3oBaHNA «benropofckmini rocyfapcTBeH-
HbIA arpapHbIil yHUBepCUTET MMeHW B.A. MopuHax», Ha AMccepTaunoHHYo paboTy

BenoBa AnekcaHgpa AHaTonbeBnya «COBEPLUEHCTBOBAHME TEXHOMOTUN W
CBEPXBbICOKOYACTOTHBIX YCTAaHOBOK [/151 MOBbILUEHNS KOPMOBOM LIeHHOCTU (PYpPaKHOro
3epHa», NPeACTaBIeHHON K MNy6/IMYHON 3aLlMTe Ha COMCKaHUe YYEHOIR CTemneHn JOKTopa
TEXHMYECKNX HayK Mo cneynanbHocTn:05.20.02 - ONeKTPOTeXHONOTMU U 3NEKTPO-
060pyi0BaHME B CENbCKOM XO03AACTBE

1. AKTyanbHOCTb TeMbI

Co3faHne aPdeKTUBHbIX TEXHOMNOMNA U TEXHUYECKUX CPefCTB, obecneymBsa-
OLLMX NOBbILLIEHNE KOPMOBOW LIEHHOCTW (PYPaXKHOrO 3epHa MNP CHMKEHUWN 3KChya-
TaUMOHHbIX 3aTpaT ABMAETCH aKTyasbHOW npobnemoi. OfHWM U3 MyTeiR peLleHus
yKa3aHHO npo6/ieMbl ABNSETCA UCMO/Mb30BaHWE 3/IEKTPOMU3NYECKUX METOLOB BO3-
[eACTBMSA Ha TEXHOMOrMYecKme 06bEKTbI U UCNO/b30BaHNE IHEPTUN 3/1EKTPOMArHUT-
HOro Mo/ CBEPXBbICOKOM vacToTbl (3AMI CBY). B gucceprtaumm npusedeHbl pe-
3ynbTaTbl MUCCNefOBaHUA Mo npuMeHeHMto CBY aHeprum B npoueccax MoAroTOBKK
(hypaKHOro 3epHa Ha KOPM >XKMBOTHbIM. [103TOMYy TemMa Hay4HbIX WCCNeL0BaHUM
«COBepLLEHCTBOBaAHME TEXHONIOTUN U CBEPXBbICOKOYACTOTHBLIX YCTAHOBOK A1 MOBbI-
LLIEHWS1 KOPMOBOM LLEHHOCTM (hypaXkKHOI0 3epHa» ABMISETCH aK TyaslbHON.

2. CTeneHb 060CHOBAHHOCTW Hay4YHbIX MOMOXEHWI, BbIBOAOB U
peKomeHaauuni

OCHOBHble pe3ynbTaTbl AUCCEPTaLMOHHOW paboTbl NPeACcTaBeHbl B 3aKNHOYe-
HWUW CEMbIO BbIBOJAMM.

1 MepBblii BbIBOA OTpaXkKaeT pe3ynbTaTbl pa3paboTKM TEXHOMOrMUA U HOBbIX
KOHCTPYKLMOHHO-TEXHOMOIMYECKMX CXEM CBEPXBbICOKOYACTOTHbIX (CBY) ycTaHo-
BOK /151 MOBbILLIEHNS1 KOPMOBOI LIEHHOCTW (DypaXXHOro 3epHa MyTeM MHOFOKPaTHOro
TepPMOMEXaHNYECKOro BO3AeNnCTBMNA. BbiBOA4 NOATBEPXAEH MaTeHTaMM Ha M306peTe-
HUSA, pesyfnbTaTaMy 3KCNepUMEHTalbHbIX WUCCNefoBaHWUA M NO3TOMY AOCTOBEPEH W
obnafaeT Hay4YHOW HOBM3HOIA.

2. BTOpon BbIBOA COAEPXWUT pe3y/bTaTbl TEOPETUYECKOr0 aHaim3a 3aBMCUMO-
CTE mncnonb3yembix npu paspabotke CBY yCcTaHOBOK, YUUTbIBAOLLMX KOHCTPYKLIN-
OHHO-TEXHONIOTMYECKME MapameTpbl NepeaBMKHbIX Pe30HaTOpPOoB, AN 06ecrneyeHus
npoLecca TepMOMEXaHUYECKOro BO3AENCTBUS Ha (hypaXkKHOEe 3epHO B HEMPEPbIBHOM
peXume, W COrNacoBaHWs 3MEKTPOAMHAMUYECKMX MapamMeTpoB (HanpsXKeHHOCTb
3NIEKTPUYECKOro nosisi, AOO6POTHOCTb M eMKOCTb pe3oHaTopa) C pexumamu paboTbl
CBY yCTaHOBOK, WMEKLWMNX Pas3HY KOH(Urypauuo pe3oHaTopoB (UunuvHapude-
CKue, chepryeckme n ToponaansHble). Mpu 0606LLEHNN Pe3ybTaTOB MMEHTCS KOp-
PEKTHbIE CCbIIKA Ha UCTOYHWMKKM, MO3TOMY BbIBOA AOCTOBEPEH U 06Ma4aeT Hay4yHOW



HOBUW3HOW.

3. TpeTwii BbIBO OTpaXkaeT pe3y/ibTaTbl UCCeA0BaHMI MO OLEHKe agheKTmB-
HbIX 3HAYeHWI HaMNPsHKEHHOCTU 3MEKTPUYECKOro nons u yaensHon CBY [o3bl BO3-
[EeNCTBUA Ha (DypaxkKHOe 3epHO A/ 06ecrneyvyeHns MoBbILEHUS KOPMOBOW LeHHOCTU
3epHa NyTem CHWDKeHUS MUKPOOMOIOrnMyeckor 06CeMeHeHHOCTM NPOAYKTa U aKTUB-
HOCTW ypeasbl B COeBbIX 606ax. KOHCTPYKUNOHHO-TEXHO/IOINYECKME MapaMeTpbl U
PeXuMbl paboTbl YCTAHOBOK OMPeeSieHbl C YYETOM:

- aHa/INTMYECKNX 3aBUCMMOCTEN, YUYMTbIBAOLWMX OCOBEHHOCTU AUPPAKLMOHHBLIX
Pe30HaTOpPOB;

- MareMaTUYecKux Mofeniel AMHAMUKM HarpeBa (PypaXKHOro 3epHa B npotecce
TepPMOMEXaHNYeCKOro BO3eNCTBUS;

- PerpecCcMoHHbIX MofeNein yunTbiBatoLmx napameTpbl CBY yCcTaHOBOK.

J0CTOBEPHOCTb BbIBOAA MOATBEPXKAAETCHA MOMOXKUTENIbHLIMU pe3ynibTataMu 00-
paboTKM (hypaXkKHOro 3epHa, BbIBOA 06/1a4aeT Hay4YHON HOBU3HOW.

4. YeTBepThlil BbIBOA OTPaXKaeT METOAUYECKUA NOAXOA K MPOEKTUPOBaHMIO
CBY ycTaHOBOK A/19 TEPMOMEXAHNYECKOr0 BO3[ENCTBMSA Ha (hypaxKHOe 3epHO, C yue-
TOM KOHCTPYKTMBHbIX 0COGEHHOCTEN Pe30HATOPHbIX Kamep.

[Mpon3BOANTENLHOCTb YCTAHOBKM 06GECMneYrBaeTCs 3a CUET UCMO/b30BaHUA He-
CKOJIbKMX ManomoLHbix CBY reHepaTtopoB C BOSIHOBOAHbLIMW TpakTamu 18 U3fyya-
TeNlein 1 NepeABYKHbIX PE30HATOPOB B 3KPaAHUPYIOLLLEM Kopryce.

[ns peannsaymm TeXHONOIMYECKOro npouecca TepMoMexaHM4ecKoin o6paboT-
KN Cblpbe NOCTYMNaeT B MepefBMXXHble ANPPaKLUOHHbIE Pe30HATOpPbl, CObpaHHbIe U3
abpasvBHbIX WTU(TOB, rae noasepraetca CBY obpaboTke.

[Nns nony4vyeHnst BbICOKOW HarpsXKeHHOCTW 3/IEKTPUYECKOro nons, Heobxoau-
MO 0N CHMXXEHWS MUKPOOMONOrMYECKOn 0O6CEMEHEHHOCTU (QYPaXKHOro 3epHa
npeasiaraeTca KOHCTPYKLUMA TopouaasbHOro pesoHatopa CBY reHepartopa ¢ MasibiM
paccTostHMeM MeXay CTeHKaMu LEeHTpasibHOM ero 4acTu, BbIMOJIHEHHON B BUae
CbEMHbIX Y3/10B, U LOMOIHUTE/IbHbIX UCTOYHUKOB 3HEPTUM, C pacLUMpeHeM CMeKTpa
4aCTOM 3/IEKTPOMArHUTHOrO Moss.

BblBO/J AOCTOBEPEH, 06M1a4aeT Hay4YHOW HOBU3HOM.

5. MATHIA BbIBOA OTPaXKaeT pe3y/bTaTbl Ka4eCTBEHHOr0 MOAENMPOBaHUS Kap-
TUHBI pacnpeaeneHns NMHUIA HanpsXKeHHOCTEW 3/1eKTPOMarHUTHOIO Nons B Audpak-
LMOHHBIX LMINHAPUYECKMX U TOPOUAASIbHBIX pe3oHaTopax npu ABMXXEeHUW 3epHOBOM
Maccbl B paboyelt Kamepe YCTaHOBKM C UCTOYHMKamu CBY 3sHepruu, pacnosioxeH-
HbIMW CTaUMOHAPHO WU ABVKYLMMUCA. PacCMOTPeHbl aHaIMTUYeCKne 3aBUCUMO-
CTW NS OUEHKW 3HAaYeHWs Hanps>XKeHHOCTU 3/1EKTPUMYECKOro nons u fo6poTHOCTU
pe3oHaTopoB. [NpefnoXeHbl noaxodbl K (hopMMPOBaHMIO PaBHOMEPHOrO pacnpeje-
NeHNa TeMrnepaTypbl B 3epHOBOI Macce 3a CYET NepeaBUKEHUS Pe30HATOPHbLIX KaMep
M MHOrOKpaTHoro Bosgeictena dMI1 CBY. MpeacTasieHa BO3MOXHOCTb paBHOMep-
HOro pacrnpefeneHnss BEKTOPOB HaMNpPsXXeHHOCTWN 3/IEKTPUYECKOro Nos Mo BCEn pa-
6oueir obnactn AnGpPaKUMOHHbLIX pe3oHaTopoB. [10OCTOBEPHOCTbL BblBOAA MOATBEp-
XaeTca pesynbTaTamy U3MepPEeHWUiA TemnepaTypbl HarpeBa 3epHa, BbIBOA 06s1afaeT
Hay4HOW HOBU3HOIA.



6. B wecTOoM BbIBOAE OTPaXKeHbl pe3ynbTaTbl UCCNEA0BAHWUIA MO 3KCNEPUMEH-
TaNlbHOW OLIEHKEe KOHCTPYKLUMOHHO-TEXHOMIOMMYECKMX NapaMeTPOB U PEXXMMOB pabo-
Tbl CBY yCcTaHOBOK Ha 3(h(peKTUBHOCTb 06pabOTKM 3epHa, UCCNefoBaHUIA paspylua-
IOLLLErO YCUMNSA N BENNYMHBI AepopManim ypaxXHOro 3epHa nNpy pasHoil BNaXKHOCTK
M Temnepartype, a TakXe pe3ynbTaTbl UCCNEAOBaHUA XMMMUYECKOro cocTaBa, MUKPO-
OMONOrMYECKNX N OpraHoNenTUYECKMX NOKasaTeneil, akTMBHOCTY ypeasbl B 06pabo-
TaHHbIX COEBbIX 606ax,

[loCcTOBEPHOCTb BbIBOJA MOATBEPXKAAETCA aKTaMW 3KCMepuMMEHTa/lbHOW Mpo-
BEPKU M NOMYyYEHHbIMM PErPECCUOHHBLIMWN 3aBUCUMOCTAMMW, BbIBOA 00/1a43a€T NpakTu-
4ECKOM 3HAYMMOCTbHO.

8. B ceagbMoM BbIBOAE NPUBEAEHbI MOMOXUTENbHbIE Pe3y/bTaTbl UCMbITAHWUIA
YCTaHOBOK [/11 TEPMOMEXaHNYECKOro BO3AENCTBMNA B MPOU3BOACTBEHHbLIX YC/OBUAX
Npu MoMyyYeHMM HOBOIrO MPOAYKTa U3 COeBblIX 6060B C pa3pblBHbIMM 060/104KaMU U
PEKOMEHA0BAHHOIO K MPUMEHEHUIO [ANS1 YKMBOTHbIX, KaK CTOMKOro Mpu XpaHeHuw,
06nafaroLLero BbICOKOM KOPMOBOW LIEHHOCTbIO. prBefeHbl pe3y nibTaTbl OLEHKM pa-
ANOrepMeTMYHOCTN YCTaHOBOK Ha COOTBETCTBUE HOPMATMBHbLIM JOKYyMeHTaM. Onpe-
[eneH rofoBoi 3KOHOMWUYECKUIA 3PPeKT. [OCTOBEPHOCTL BbiBOAA MOATBEPXKAAETCS
aKTaMWn UCNbITaHUI, BbIBOA 06/1a4aeT NPaKTUYECKOM 3HAYMMOCTbIHO.

OCHOBHbIE MOJIOXEHUA N Hay4YHble pe3y/ibTaTbl, MOoNYyYeHHbIe IMYHO aBTOPOM,
OTBEYalT KpUTEepPUAM OLEHKN AnccepTalnn No HOBU3HE.

B Lenom MOXHO 3aKntunTb, YTO 060CHOBAHHOCTbL BCEX BbIBOAOB AMcCepTa-
LU1KM JOCTOBEPHA, N OHM OTPaXKaldT OCHOBHOE ee COAepXKaHue.

PekomMeHAauMy Npon3BOACTBY UMEIOT BMO/IHE KOHKPETHbIe 06/1aCTU MPUMeHe-
HUS.

3. HoBM3Ha 1 3Ha4YMMOCTb /151 NPaKTUKKN pe3yNbTaToB AMcCcepTaLMOHHOM

paboThbl

HOBW3HY NpeACcTaBAOT:

- TEXHONOTMYecKme NpmeMbl TEPMOMEXAHNYECKOr0 BO3AENCTBMSA Ha (hypaxxHOoe
3epHO AN9  NOBbIWEHUS KOPMOBOW LEHHOCTM W  HOBbIE  KOHCTPYKLMOHHO-
TexHosiornyeckme cxembl CBY yCcTaHOBOK A/19 HENPEPbLIBHOIO pexxuma paboTbl;

- perpeccuoHHble 3aBMCMMOCTWU Y4YUTbIBaKOLLME MapaMeTpbl CBEPXBbICOKOYa-
CTOTHbIX YCTAHOBOK W CHVKEHME MUKPOOMOMOrMYECKO 06CEMEHEHHOCTM N aKTUB-
HOCTW ypeasbl COeBbIX 6000B.

3HAUMMOCTb ANA NPaAKTUKK NPeLCTaBAOT:

- 060CHOBaHHble KOHCTPYKLUMOHHO-TEXHOMIOrMYeCKMe napameTpbl N PeXXmMbl
paboTbl CBY ycTaHOBOK C Y4eTOM: 3aBUCUMOCTEN AedhopMalmy OT paspyLUatoLLero
YCUNS, BNAXHOCTWU, TemnepaTypbl; pe3ynbTaToB WCCNeAOoBaHUA XMMWUYECKOro CO-
cTaBa, MMKPOOGMOMIOTMYECKMX M OPraHONMENTUYECKMX MOKasaTenein, akTMBHOCTM ype-
a3bl COeBbIX 6060B;

- pa3paboTaHHble CBEPXBbICOKOYACTOTHbIE YCTAaHOBKM 151 MOBbILWEHMSA KOPMO-
BOM LEHHOCTM (hypaXKHOro 3epHa; pe3y/bTaTbl UCMbITaHUS YCTAaHOBOK B NPOM3BO/-
CTBEHHbIX YyCnoBusix B Mono4yHo-toBapHOM Komniekce OAO «BypHapcKuid MsACo-
KOM6UHaT» BypHapckoro paiioHa, CXIMK «Konxo3 um. JleHnHa» YeboKcapcKoro

3



pailoHa, KX «[eTpos A.B.» ANMKOBCKOro panioHa, K®X «CemeHoB B.H.» Ko3-
NOBCKOro paitoHa Yysawickor Pecny6/MKM U TeXHUKO-3KOHOMUYECKOW OLEHKM
BHeZpeHUs B (hepMepCKmne X034MCTBA; HOBblE TEXHMYECKUE peLleHUs OCHOBHbIX pa-
604MX OpraHOB CBEPXBbICOKOYACTOTHbLIX YCTAHOBOK, HOBM3HA TEXHOJIOTMYECKUX U
TEXHUYECKUX PeLLeHNn KOTOPbIX NOATBEPXAEHA 4-MA NaTeHTaMu Ha U300peTEHNE;

- NONTYYEeHHbIE B XO/e BbINONHEHUSA AnccepTaunm pesynbTaTbl NCCNeL0BaHUIA 1
NnpakTU4yeckme pPeKomeHAaumMu ucnosib3yrTca B yvyebHoMm npouecce ®rbOY BO
«PFAY - MCXA um. KA. Tumumpasesa», AHO BO «Akagemua TexXHonorum u
ynpasneHus», ®reOY BO «Mapuitckuin I'Y», ®Ir60Y BO «KaszaHckuil FTAY».

4. [0CTOBEPHOCTb pe3y/ibTaToOB UCC/Nef0BaHNIN NOATBEPXKAAETCA: pe3y/bTa-
TaMn 3KCNEpPUMEHTa/IbHbIX UCCNef0BaHNIn npouecca TEPMOMEXaHNYECKOr0 BO3/ei-
CTBUSA Ha (Dypa>KHOE 3ePHO U MONMOXUTENbHbIMWN pe3yNibTaTaMn UCMbITaHUIA CBEPXBbI-
COKOYaCTOTHbIX YCTAHOBOK B MPOW3BOACTBEHHbLIX YC/IOBUAX; WUCMONb30BaHNUEM CO-
BpeMeHHbIX meToank, FOCToB, NnpnbopoB 1 060pyA0BaHNSA; CXOAUMOCTLHO TEOpeTH-
YECKUX M 3KCMEPUMEHTA/IbHbLIX PE3y/bTaToB NCCNeL0BaHNIA.

[0CTOBEPHOCTb pe3y/ibTaToB MUCCNef0BaHWI MOATBEPXKAEHA TaKXKe:

- akTamm anpobaumm CBY ycTaHOBOK B NPOM3BOACTBEHHbIX YCNOBUSX;

- NPOTOKO/IaMK (PeflepaibHOro BHOKETHOIO yupexaeHns «I ocyaapCTBEHHbII
PErnoHanbHbIA LEHTP CTaHAapTU3auumM, MeTPOsorMM U UCMbiTaHUiA B YyBaLLUCKOW
pecny6nunke», CBUAETE/IbCTBYOLWMMM 0 6€30MacHOCTU NPOAYKTA,;

- MPOTOKONamMK flabopatopuun hefepasibHOro GHOMKETHOIO YUpexxaeHus 3apa-
BOOXpaHeHMs «LIeHTp rurneHbl K anugemuonorun B Yysalukon pecnybnuke - Yy-
BalLMS», MOATBEPXKAAKOLWMMM cOBNOAEeHNe 6e30MacHO HOPMbI U3TyYeHNS NPU 3KC-
nnyartaumn paspaboTtaHHbiX CBY ycTaHOBOK.

OCHOBHble pe3y/nbTaTbl UCCNeA0BaHUI, OTPaKEHHbIE B AMCCepTalLMOHHON pa-
6oTe, NMpeAcTaB/eHbl HA HAYYHO-TEXHMYECKUX M HAYYHO-MPAKTUYECKMX KOHMepeH-
LmAX.

5. OueHKa cogepXXaHua guccepTalMoHHOM paboThbl

[unccepTaunoHHas paboTa COCTOUT M3 BBELAEHWSA, NATY pa3fesos, 3aK/IHYEHNUS,
cnucka nutepaTypbl U NpunoxeHnin. O6bem paboTbl cocTaBnsieT 308 cTpaHuy, 171
PUCYHOK 1 39 Tabnuu.

Bo BBegeHWM 060CHOBaHa aKTyanbHOCTb TEMbI, CDOPMY/IMPOBaHbI LeNb U 3a-
[aun uccneaoBaHuid, BblAeNeHbl 00BLEKTbI 1 MPeAMET UCCNeA0BaHNiA, a Takke npuBe-
[leHbl OCHOBHbIE MOJIOXKeHUA, BbIHOCUMbIe Ha 3awmTy. [1peAcTaBneHa TeXHONOrNS u
CNoco6 TepMOMEXaHWYeCKo 06paboTKM (ypaxkHOro 3epHa. [Ans ero peanusaymm
paspabotaHbl CBY ycTaHOBKM C pas/IMYHbIMK Pe30HaTOPHbIMWU Kamepamu, Mo3BO-
NSOLWMEe COBMELLaTb HECKONBbKO TEXHOMOMMYECKMX OnepaLmia.

B nepsom pasgene «CoOCTOSIHME Hay4HOW Npob6iembl, LeNb U 3agadn Uccnepo-
BaHWUIi» MPOBEAEH aHa/IMTMYECKMIA 0630p PecypcoB M 06HLEMOB (PYPaKHOr0O 3epHa,
BbINO/IHEH W NpeACTaB/ieH aHann3 (PU3NKO-XMMUYECKUX U 3NeKTPOPM3NYECKMX Xa-
PaKTEPUCTUK 3epHa pasNYHbIX (DYPaXHbIX KynbTyp, NPeAcTaB/ieH aHan3 TeXHO/O0-



TMA 1 TEXHUYECKNX CPeACTB A8 MUKPOHM3aLMW 3epHa, OnpeaenieHbl 3aj4ayn uccre-
N0BaHUIA.

Bo BTOpoMm pa3gene «TeopeTnyeckne nccnegoBaHna npowuecca TepMoMexaHu-
YECKOro BO3LEeNCTBUA Ha (hyparkHOEe 3epHO C MCMO/b30BaHWEM 3HEPTUM 3/1eKTPOMar-
HUTHBIX M3NyYeHWU» NpeacTaBfieHa nporpaMMa 1ccnefoBaHnin. PaccMoTpeHbl MaTe-
mMaTunyeckre MOoZenn npotecca TepMOMeXaHNYECKOOW 06paboTKM (PypaxkHOro 3epHa
B pa3paboTaHHbIX YycTaHOBKax. [lpefnoXeHbl TeopeTU4eckue 3aBUCMMOCTU [AN1A
OLEHKN AMHaMWKK Harpesa 3epHa B 3fieKTpomarHutHoM none CBY. [MposegeHa
OLleHKa HanpsXeHHOCTW anekTpuyeckoro nonsa CBY gna cHwkeHns GaktepuasibHOW
MUKPOMNOpPbI B (hypaxHOM 3epHe. lNMpuBefeHbl TexHonornyeckme cxemol CBY ycra-
HOBOK N METOAMKM MX MPOEKTUPOBaHMA A/ 06ecrneyeHns BbICOKOW Hanps>XeHHOCTH
3NIEKTPUYECKOro Mons, BbICOKON COOGCTBEHHOW AOOGPOTHOCTWM PE30HATOPOB, a TakKXe
HENPePbIBHOCTU TEXHO/IOMMYECKMX NPOLLECCOB 1 MHOFOKPaTHOro Bo3gencTams MM
CBY Ha 3epH0, 06ecrneyeHns pagmMorepMeTMYHOCTM YCTaHOBOK. prBefeHbl pesysib-
TaTbl KAYECTBEHHOW OLEHKMN pacripefeneHns MMHUA Hanps>XeHHOCTW 3/1eKTPUYECKO-
ro nons B pe3oHaTopax pasHblX KOHCTPYKUUIA 418 MofyYeHUs 3PPeKTUBHbIX 3Haye-
HWUIA Hanps>XeHHOCTW 3/1IEKTPUYECKOro Nonsi M BbICOKOW COBCTBEHHOW [OOPOTHOCTY
pe3oHaTopOoB.

OnucaHbl KOHCTPYKUUK pa3pabotaHHbix CBY yCcTaHOBOK, , Hay4YHas HOBU3HA
KOTOPbIX 3alluLieHa naTeHTamu, B TOM 4yucne paboyme Kamepbl CO CbeMHbIMU Y3/a-
MU Ans obecriedeHns KOMMIEKCHOrO BO3AENCTBUA 31eKTPOMAarHUTHBIMU N3/TyUYeHNs-
MW pasHbIX 4/IMH BOJH.

B TpeTbem pasgene «MeTogmyeckue acnekTbl UCCNefoBaHUsA U paspaboTaH-
Hble CBY ycTaHOBKM A/19 TePMOMEXaHUYECKOro BO3AeNCTBUA Ha (DypaXKHOe 3epHO»
npvBegeHbl: obuias nporpamma McciefoBaHUin; YacTHble METOAUKM UCCNef0BaHWiA;
XapaKTepUCTUKM NUCMOMb3YEMOIN COBPEMEHHON KOHTPO/IbHO-U3MEPUTENbHONM annapa-
Typbl, B 4HaCTHOCTU Npubop «SpectraStar», NO3BONSIOLNIA KOHTPONMPOBATL U3MeEHE-
HVe (DU3NKO-XMMUYECKMX MoKasaTenen pypaxkHOro 3epHa.

[MpuBedeHa CTPyKTypa MCCNegoBaHUA npolecca TepMOMeXaHW4ecKoro BO3-
peinctens AMIM CBY Ha yparkHoe 3epHO. OnumcaHbl OTANYUTENbHbIE 0COBEHHOCTU
paboumx Kamep feBATM pa3paboTaHHbIX CBY ycTaHOBOK, B TOM 4YuUC/ie U3TOTOBJIEH-
HbIX 1 anpobuposaHHbIX: CBY aHTONelTOp 1 CBY-MHAYKUNOHHASA YCTaHOBKa.

UeTBepTblil pasgen «IKcnepuMeHTa/lbHble UCCef0BaHUA Mnpolecca TepMo-
MEXaHW4YeCKoro BO3MENCTBUS Ha (ypaKHOe 3epHO» COLEPXKMT onepauoHHO-
TEXHOMOrMYECKNE CXEeMbl TEPMOMEXAHNYECKON 06paboTKM (hypaXKHOro 3epHa B pas-
pabotaHHbix CBY yctaHoBKax. [NpuBefeHbl 3KCNepMMeHTa/lbHble Pe3y/bTaTbl WC-
CfefoBaHNA UHAMUKK HarpeBa (hypaxKHoro 3epHa. NpefcTaBneHbl pe3ynbTaTbl U3-
MepeHui pacnpegeneHns TeN0BOro NOToKa Npu Harpese PypaxkHOro 3epHa, ykKasbl-
BatOLL{Me Ha BO3MOXHOCTb 06ecrneyeHnss paBHOMEpPHOro Harpesa ypaxHoro 3epHa B
nepeaBUXHbIX AUPPaKUNOHHBLIX pe3oHaTopax. MpuBefeHbl pe3ynbTaTbl TEPMOMEXa-
HWYECKOro paspyLUeHns 060/104KKN, U3MEHEHUSA (PUNKO-XUMUYECKMX MOKa3aTesen un
MUKPOOMONIOrMyeckor 06CeMEHEHHOCTN NPOAYKTa, a TakKe YMeHbLUeHWUs rnokasare-
Ns ypeasbl CoeBbIX 6060B npn 06paboTKe Ha pa3paboTaHHbIX YCTaHOBKaX, NMOATBEp-
X[eHHble nccnefoBaHnamu B @'Y «Poccenbxo3ueHTp no Yysallckoit Pecriybvke».,



Ha ocHOBE TEOPeTUYECKNX M 3KCMEPUMEHTaNbHbIX UCCNeA0BaHMiA Bbln onpe-
[leNeHbl pauyoHanbHble 3HAYEHNS KOHCTPYKLNOHHO-TEXHOIOTUYECKNX NMapamMeTpoB U
peXxmmMoB paboTbl CBY yCTaHOBOK M M3rOTOB/EHbI OMbITHbIE 00pasLbl, UCMbITAHHbIE
B MPOU3BOACTBEHHbLIX YC/OBUSX.

MaTbiipasgen «3KOHOMUYECKas 3PeKTUBHOCTb BHEAPEHUS B NPOU3BOACTBO
CBY yCcTaHOBOK A1 TEPMOMEXaHNUYECKOro BO3AENCTBUA Ha (hypaXKHOe 3epHO» CO-
OEPXUT pe3ynbTaTbl 3KOHOMUYECKOW OLEeHKM npumMeHeHmsi CBY ycTaHOBOK B chep-
MEPCKMNX X03AACTBAX.

6. MoaTBepXKAeHWE NYyO6NMKaLMM OCHOBHbIX pe3ynbTaToB guccepraumm B
Hay4HOW rneyaTn 1 COOTBETCTBUE aBTOpedepaTa AnccepTaLnm

Pe3ynbTaTbl TEOPETUYECKNX M 3KCNEPUMEHTA/IbHbIX UCCNEeA0BaHNIA OTPaXKEHbI
B 62 neyaTHbIX paboTax, B TOM 4yucne 16 13 nepevyHs BeayLMX NepUOANYECKUX U3-
AaHuiA, onpegeneHHbiXx BAK P® MuHucTepcTBa 06pa3oBaHUsi U HayKn POCCUIACKON
depepaummn, 4 nateHTax M B peLUEHUN Ha Bblgayy nateHTa, 2 MoHorpadguin. Kpute-
PUIO KoNu4yecTBa Nyo6nmKauuii B peLeH3npyemMblX N3gaHnax anccepralmMoHHas pabo-
Ta OTBEYaeT.

4 paboTbl, B TOM 4Yucne ogHa MoOHorpadgus, onyb6anKoBaHbl COMcKaTenem 6e3
C0aBTOPOB.

CofepxaHve aBTOpeepaTa COOTBETCTBYET COAEPXaHUIO [uccepTauvOHHOM
paboTsbl.

7. 3aMeyaHunA o paboTe

1 imetoTca 3aMeyaHuns pefakUuMOHHOI0O Xapakrepa:

- B TEKCTe [uccepraumy BCTPEYAIOTCA He COBCEM KOPPEKTHbIE U HeydayHble
ornpefeneHns, Hanpumep «...paspaboTKy MaTeMaTuyeckoro MOZENMPOBaHUA 3/eK-
TPOMarHUTHbIX U TENI0BbIX Nonen» (cTp. 51);

- CNefyeT yKasblBaTb BCE Be/IMUNHbLI BXOAALLME B PACYETHbIE BbIPAXKEHUSA U U3-
beratb NpuBefeHNs Tex, KOTOPbIX HeT B hopmynax, Hanpumep (2.4), (2.17), (2.18) u
Ap-;

- UMEIOTCH OLWMOKM MpPK 3anucu MaTemaTuyecKux BblpaxkeHWnin (2.38), (2.47),
(2.48), (2.52), (2.69), npuBoAATCA COBCEM He0bA3aTeIbHbIE TPOMO3KME BbIYMC/IEHUSA
obbema ToporAa, TakK Kak 3Ta Be/IMYMHA U3BECTHAA WM NIETKO MOXET ObITb NosyYeHa
WHTErpupoBaHeM Mo OCEBOW JIMHWUM C YYETOM MAOLLa4N CEeYEHNS.

2. BolpaxkeHue (2.4) cnpaBesiMBO 4519 Harpeea 06beKTOB 6e3 obMeHa TenoThbl
C OKpYXatoLLen cpefon 1 ans 6eckoHe4YHo 60nbLIOro o6bemMa Tena, Korga Temnepa-
TYPHOE M0Jie He 3aBMCUT OT NPOCTPAHCTBEHHON KoopAuHaTbl (pa3mepoB). 014 06b-
eKTOB KOHEeYHbIX pasmMepoB CfiefyeT 0rosapueatb (POPMY, HayasibHble U rPaHUYHbIE
ycnosus 3agayn. Kpome Toro, noctosHHas MHTerpuposaHusa «C» B BblpaXkeHUU (2.9)
OZHO3HAaYHO [0/MKHA ONpeaenaTbCa HavaslbHbIMM YCI0BUAMMU U C YYETOM BbIpaXXeHUs
(2.8). Mpun T(0)=TO 6yneT paBHa «C=(1/B)eBlo- (A/D).

3. He AcHo, noyemy npu OUEHKe HamnpsHXKeHHOCTU 3/IEKTPUYECKOro nons Ans
Lener o6essapakmBaHus NpoAykKra GepeTcs BO BHMMaHWe NpupalleHne Temrneparty-



pbl 0,024 °C 1 4TO NOHUMAETCA MOA «3aTOPMadKUBaHMEM Pa3BUTUA MUKPOOPraHus3-
MOB»?

4. CnepyeT NOSACHUTb, MOYeMy A5 KaYeCTBEHHOIO aHan3a Hanps>KeHHOCTEN
3NEKTPOMarHUTHOro nons MUCNO/b30Ba/INCh Pe3ynbTaTbl TEOPUN 3NMEKTPOAMHAMUKN
ABVXKYLLMXCA Cpel, TaK Kak 3Ta Teopus paspabatbiBaiiacb A48 Cpes ABUXKYLLNXCA CO
CKOPOCTAMW COM3MEPUMbIMM CO CKOPOCTbLIO cBeTa? Kpome Toro TpebyeT nosicHeHWs
BbIGOP yncna AUPPaKUNOHHBIX PE30HATOPOB U UX MECTOPACMO/OXeHNe Ha paboyem
ancke CBY aHTONENTOpA.

5. MNpn oueHKe ONacHOCTU «BblOMBaHWUA» MarHeTpoHa APYrMMyU COCeAHUMN U
BbI6Ope AvameTpa BHYTPEHHEro UMANHAPA CNefyeT YUMTbiBaTh TakKXKe BO3MOXHbIN
BbIXO[, U3 CTPOA MarHeTpoHa 13-3a BOSIH OTPAXXEHHbIX OT MOBEPXHOCTU LUIMHAPA.

6. MpeacraBneHHas Ha pUCyHKe 2.66 KOHCTpykuma CBY ycTaHOBKU pakTuye-
CKN paBHOCW/IbHA paboTe MarHeTpoHa Ha MJIOCKUIA CMOW NPOAYKTa, OrpaHUYeHHbIi
MeTa/IIMY4ECKMM 3KPaHOM (MHAYKUMOHHaA nauta). Moatomy 6e3 yyeta napaMeTpoB
CUCTEMbI M COrflacoBaHMsA reHepaTopa C Harpy3kKom 3TOT peXxxuM OyfeT paBeH pPexu-
MY MO/IHOrO OTPaXKEHMUSA OT 3KpaHa C HeGO/bLUNM 3aTyXaHWEeM MO C/I0K MPOAYKTA.

7. CneayeT MOSICHUTb, MoYeMy npu ncnbiTaHUn CBY aHTONETOpa yaenbHas
MOLLHOCTb onpefensnacb pasHoi 0,24 BT/r?

8. CornacHo pucyHkoB 4.11 1 4.12 Henb3a 0fHO3HAYHO YTBepPXKAaTb O CHUXKe-
HUW paspyLUaloLLEero ycunus ¢ nosbilleHne TemnepaTypbl. MOXHO NULLb YTBEPXKAaTb
0 YBeNMYeHnn gedopmMarMm ¢ pocToM TeMnepartypbl.

9. CnefyeT MOSAACHUTbL, MOYEMY Ha pucyHke 4.13 HabMAaeTcs 3KCTPEMYM
(MakcMmyM) Ha MHTepBase (hakTopa BpemMeHn? Beab No Gpr3NYeCcKoit oruke npowec-
ca c yBenunyeHmem BpeMeHn CBY 06paboTku Temnepartypa Harpesa [O/DKHA MOCTO-
AHHO NOBbILWATLCA. HeobXxoAMMO OTMETUTb TaKXKe, YTO MPUBELEHHAA Ha PUCYHKe
4.21 3aBACMMOCTb TpebyeT SBHO JIMHEWHON annpokcumauuu. TpuMeHeHue fora-
PUPMUYECKON (DYHKUMW HapyLlaeT uanyecknin cmbicn npouecca npu D=0.

10. Mpw oueHkKe appekTa 06e33apaXkMBaHNA CrefoBasio Obl UCMNOb30BaTh UH-
TerpaibHyt0 OpPMYy OLEHKMN fIeTa/IbHOT0 BO3AENCTBUSA, YYMTbIBAKOLWY CKOPOCTb U
KOHEYHYI0 TemnepaTypy, Kak Ha CTaguu Harpesa Tak U Ha CTaAuu OCTbIBaHUA Mpo-
AyKTa.

OdhopmnieHne guccepTauMoHHON paboTbl COOTBETCTBYET TPeboBaHNAM HOpMa-
TUBHO-TEXHMYECKOW AOKyMeHTauuu. MocTaBneHHble 3afayv MUCccnefoBaHWin BbIMOS-
HEHbI.

OTMeYeHHble B OT3bIBE 3aMeYaHUsA He CHUXKAKOT LLeHHOCTUW BbIMOJIHEHHON AunC-
cepTaLMOoHHOI paboThl.

3aknoyeHue
OunccepTtaumsa benosa AnekcaHgpa AHaToNbeBMYA ABNSAETCA CAMOCTOSATE/IbHOM,
3aBepLUEHHON Hay4HO-KBaM(MKaLNOHHOMW paboTol, B KOTOPOWM Ha OCHOBaHUMU UC-
CNef0BaHNn aBTOpa pelleHa Hay4Hasi npobnema, MMEKLWas BaXKHOE X03ANCTBEHHOE
3HayeHue, YTO COOTBETCTBYeT TpeboBaHMAM M. 9 «I0NOXKEHUS O MOPSAAKE NMPUCYXK-
NEHNS YYEHbIX CTEMEHEen», YTBEPXAEHHOro noctaHoBneHneM [MpaBuTenscTBa Poc-
cuinckon ®depepaumm ot 24.09.2013 r. Ne 842, npeabsaBnseMbiM K aMccepTaunsiM Ha
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COMCKaHMe YYeHOI CTeneHu JOKTOpa Hayk, a ee aBTop, benos AnekcaHap AHaTtosbe-
BWY, 3aCNYXWMBaeT MPUCYXAEHNS YYEHOM CTENeHW [LOKTOopa TEXHWYECKMX HayK Mo
cneunanbHocT  05.20.02 - OnEKTPOTEXHONOTMM U 3/M1eKTPO0OOPYL0BaAHME B Ceflb-
CKOM XO035ICTBE.

OmumanbHbIil ONMOHEHT:
[AOKTOP TEXHUYECKMX HayK,
npodpeccop

MecTo paboTbl: PefepabHOe rocyAapCTBEHHOE 6HOKETHOE 06pa3oBaTe/ibHOe
yupexaeHne BbiCLIEro 06pa3oBaHuNs «BenropofcKuii roCcyAapCTBEHHbIN arpapHbI
YHUBEPCUTET MMeHN B.A. TopuHa»; AO/MKHOCTb: 3aBeAytoWmii Kadedpoil 3neKTpo-
06opy0BaHMsA 1 3NeKTpPoTeXHoNornin B AMK.



