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COBPEMEHHOE COCTOAHWME TEXHOJ10T U CYLUKW 3EPHA U
METO/bI NMOBLILLEHNA EE 3O PEKTVBHOCTI

Abauvranves B.)K.

MpoBefeHHbIN aHaIn3 Pas3BUTUS TEXHONIOTUN 3ePHOCYLLEHNS MOKa3bIBaeT,
4YTO COBpPEMEHHas NPOMbILL/IEHHAA CyLUKa 3epHa, Kak 1 B MPOLUIOM, B OCHOBHOM
6asupyeTcs Ha TENj0BOM CMOCOGE C  KOHBEKTMBHbIM  3HEPronojBoAoM.
Pa3pabaTbiBalOTCA U B OMbITHOM MOPsAAKE MPUMEHSAKOTCA CMOCoObl CYLIKN C
KOMOUHMPOBaHHbLIMK MeToJaMN 3Hepronoasofa — KOHBEKTUBHO-PaANaLMOHHbIM,
KOHBEKTUBHO-BbICOKOYaCTOTHbLIM W Ap.

C no3uUMIn CUCTEMHOrO aHan3a TEXHOJNOrUA TenjoBOM CyLIKA 3epHa
pasBMBasiaCb KakK COBOKYMHOCTb B3aMMOCBfi3aHHbIX METOA0B, CPeACcTB M
MpoLeccoB, NpeAHa3HaueHHbIX A5 OCYLLECTB/IEHWS HaNpaB/eHHOro BO3AeNCTBMA
Ha 3epHO C Lie/bio JOCTVXKEeHWS 3alaHHbIX NOKasaTesieil ero KayecTsa.

Hay4yHble OCHOBbI TEXHO/IOMMN 3ePHOCYLLEHNA KaK CUCTEMbI CO3[aBa/IUCh U
pasBMBa/MCb Ha 6ase (QyHAaMeHTa/bHbIX pPaboT B 06nacTM  GUOXUMMMK,
3ePHOBEAEHNSA, XpaHEeHWs, CYLWKA W NepepaboTKM 3epHa, BbIMOJIHEHHbIE
B.J1.KpeToBuuem, H.M.Ko3bMUHOIA, E.[.Ka3zakoBbiM, N.W.J1leHapcKnm,
H.N.CoceposbiM, J1.A.Tpuceatckum, A.C.I'mH3byprom, B.B.KpacHMKOBbIM,
A.H.Kynpuuem, N.A.AyapmaHom, I".A.Eroposbim, A.T1.HeyaeBbiM,
.N.KapnuneHko, E.M.MenbHUKoBbIM,  [.H.[MaHKpaTtoBbIM 1 Apyrumu
OTEYECTBEHHbLIM U 3apYOEXXHBIMUN YYEHBIMU.

3HaunTeNbHYHO PO/ib B PasBUTMM HaY4YHON 6a3bl TEXHOMOMMU CYLLKN 3epHa
NMetOT PaboTbl B 0611acTy 06LLEeN Teopun cyLIKN A.B.J1bIKOBa 1 €ro LLKO/bI.

B pa3paboTKy NpuKiaLHbIX BONPOCOB TEXHOOMMU 1 YNPaB/ieHNA NPOLEeccom
CYLLKN 3epHa CYLeCTBEHHbIA BKnag BHecnn B./.ATaHaseBud, B.A.AdaHacbes,
A.l.l'epxon, B.N.XKuagko, TI.C.3enumHckunit, O.H.KaTtkoBa, J1.[.KOMbILWHKK,
H.W.MannH, O.H.Hanees, C.A.MtnubiH, B.A.Pe3unkoB, B.®.Camo4eTOB,
KO.M.CekaHoB, B.®.CopounHckuii, B.C.YkKonos, B.®.deigeHronby n apyrue
nccnefosatenu.

Tennoeas cCywkKa COMNpsbkeHa C WHTEHCUBHbIM BO3[ENCTBMEM Ha BCHO
OMONOrNYeCKY0 CUCTEMY 3epHa Kak >XMBOro opraHusma. MHOrouncneHHbIMU
NCCNefoBaHWAMM  MOKas3aHO, 4TO Hapafy C  W3B/EYEHMEM Bfarm OHa
COMNPOBOXAETCA  CMOXKHBbIMU  (DU3NKO-XUMUYECKUMU U BUOXUMUYECKNMM
N3MeHeHMSMNU B 6eNKOBOM, NUMWUAHOM, YrneBo4HO-aMWMIa3HOM U ()epMEHTHOM
KOMMNJeKcax 3epHa. HanpaBneHHOCTb W rNy6uHa NPOUCXOAALMNX W3MEHEHWI
CYLLLECTBEHHO 3aBUCUT OT NMPUMEHSIEMOIN TEXHOMOTUN CYLLKN U MOXET UMETb M60
MOMIOXKUTE/bHbIE, MO0 OTpULIATE/bHbIE MOCNEACTBUS.



Mpy BCeM HayyHOW LEHHOCTM WM NPAKTUYeCKOW 3HAYMMOCTWU pe3ynbTaToB
paHee BbIMOMIHEHHbIX PaboT psAA HAYYHbIX MONOXEHUA W MPAKTUYECKM BaXKHbIX
BONPOCOB, OTHOCALLMXCHA K pellaeMoiri npobneme MOBbIEHUA 3(deKTUBHOCTU
TEXHO/IOMMIA CYLLKW 3epHa, HeOCTaTOYHO M3YYeH.

Nmetowecs B iMTepatype CBeAEHUS O  3HAYeHUsX  LOMYCTUMOM
TemrepaTypbl Harpesa 3epHa pPasHOPeYunBbl, YTO OOBACHSAETCA CYLLECTBEHHbIM
pasnuMeM  MEeTOAMYECKOW  MOCTAHOBKM  3KCMEPUMEHTOB,  HeafeKBaTHbIM
MOZENMPOBaHNEM MPOLLecca CYLLKM 1 Pa3fiMiHbIM UCXOLHbIM Ka4eCTBOM 3epHa.

PernameHTMpoBaHHbIE B CBOe BPeMs MO pPasHbIM MPUYMHAM [OCTaTOYHO
XeCTKMe TeMnepaTypHbIe PeXMMbI BbI3bIBAKOT MPU CYLLUKe Meperpes noBepxXHOCTH
3epHa, bbICTpoe yrnybneHne 30HbI UCNAPEHUS BHYTPb 3epHa.

metoLpecs pa3po3HeHHble NUTEPaTypHble [aHHble O KUHETUKE CYLLKM
3epHa He YBA3aHbl C MPOMCXOLALLMMU W3MEHEHUAMMW €ro TeXHONOrMYeCKnX
CBOWCTB.

B oueHke 3(deKTMBHOCTM TEXHOMOMMM CYLUKM [OKasaTe/lb  KayecTsa
MPOCYLLEHHOTO 3epHa BO MHOMMX Cflydadx He SBNAETCA MepBOCTEMNEHHBIM.
[eincTeytolive TemnepaTypHble pPEeXUMbl CYLIKW W NpefefibHble  3HayYeHus
CHVDKEHWSA BMI&XKHOCTU 3epHA 3a OAMH LMK CYLUKW XECTKO pernaMeHTUpOoBaHbl
BHE CBf3M C 3aKOHOMEPHOCTAMMU KMHETUKWU npouecca Cywku. OTCYTCTBYHOT
KO/IMYECTBEHHbIE XapPaKTEPUCTMKM B3aMMOCBA3M CKOPOCTE HarpeBa U CYLUKK
3epHa. [JNnUTeNbHOCTb CYLUKM PacCYMTbIBAETCA TO/bKO MCXOAA M3 334aHHOro
CHWDKEHWSA BMIAXKHOCTW 3epHa 6e3 yuyeTa CKOpPOCTM ero Harpesa. OTCYTCTBYHOT
[laHHble 0 HepaBHOMEPHOCTW Harpesa MO TOJLMHE C/IOA 3epHa NpW CyLUKe B
LUIMPOKO NPUMEHSEMbIX CYLUM/KaX LLIAXTHOro Tuna.

B pgaHHOi paboTe pelleHne Npo6sieMbl  MNOBbILWEHNUA  3((EKTUBHOCTY
TenoBbIX TEXHOMNOIMI CYLLIKM 3epHa 6a3upyeTcs Ha PacLUMPEHUN KOMIMIEKCHBbIX
TEXHO/IOMNYECKMX “ccnefoBaHNm, YCTaHOB/IEHNN KMHETUYECKNX
3aKOHOMepHOCTel npolecca Cywku, pa3paboTKe MeTOAMK pacuyeTa npouecca
CYLLKKM, CO3[aHMM MaTeMaTMyecKorW Mofenn npouecca cywku. O60CHOBaHa
TeXHO/0rMYecKas LefiecoobpasHOCTb «CMAMYEHUSA» PEXMMOB CYLLKM CHUKEHWEM
NMPUMEHSAEMbIX TeMMepaTyp CYLIW/IbHOTO areHTa, WCMoNb30BaHUEM [/1F CYLUKU
3epHa areHTa noBbILLEHHOr0 BarocofepXaHus, NpUMeHeHeM NpeLBapuTe/ibHOro
Harpeea 3epHa C MOC/MeAytoLLel CYLIKOW MpW MOHWXXEHHBbIX TeMmnepaTypHbIX
pexXmmax.

Mpy BCeM Hay4yHOW LEHHOCTM WM NPaKTUYeCKOW 3HAYMMOCTWU Pe3ynbTaToB
paHee BbIMO/IHEHHbIX PaboT psAf HayYHbIX MONOXEHUA N NPaKTUYECKN BaXKHbIX
BOMPOCOB, OTHOCALUMXCA K pellaemMor npob6neme MoBbIWEHUS 3PEHEKTUBHOCTH
TEXHO/IOMMI CYLLKW 3epHA, HELOCTATOYHO M3YYeH.

Nmetowecs B iMTepatype CBEAEHUSA O  3HAYEHUAX  LOMYCTUMOW
TemrepaTypbl Harpesa 3epHa pPa3HOPeuuBbl, YTO OOBACHSAETCA CYLLECTBEHHbLIM
pas3MumMeM  METOLMYECKOM  MOCTaHOBKM  3KCMEPUMEHTOB,  HeafeKBaTHbIM
MOZE/IMPOBaHNEM MpPOLLecca CYLLKMN U Pa3fInyHbIM UCXOLHbIM KAYECTBOM 3epHa.

PernamMeHTMpoBaHHble B CBOE BpemMs MO PasHbIM MPUYMHAM [0CTATOYHO
YECTKVe TeMnepaTypHble PeXVMbl BbI3bIBAKOT MPU CYLLKe Meperpes NOBEPXHOCTH
3epHa, 6bICTpoe yrny6/ieHne 30HbI UCNapeHns BHYTPb 3epHa.



Mimetowmecs paspo3HeHHble fiMTepaTypHble AaHHble O KUHETUKE CYLUKU
3epHa He YyBA3aHbl C MPOUCXOAALMMU WU3MEHEHUAMM €ro TeXHOO0MMYecKnX
CBOWCTB.

B oueHKe 3()(heKTMBHOCTM TEXHOMOrMM CYLUKX MOKasaTe/lb KayecTBa
MPOCYLLUEHHOrO 3epHa BO MHOMMX CiyyasaX He SBNSAETCA MepBOCTENEHHbIM.
[elicTBylOlME TemnepaTypHble PeXWMbl CYLWKA W NpefaesbHble  3HaYeHus
CHVDKEHWNA BNXXHOCTW 3epHa 3a OfMH LMK/ CYLLKM XKECTKO perniaMeHTUpOoBaHbI
BHe CBfA3M C 3aKOHOMEPHOCTSIMM KWHETUKM npouecca cywku. OTCYTCTBYHOT
KOMIMYECTBEHHbIE XapaKTEPUCTUKM B3aUMOCBSI3M CKOPOCTEM HarpeBa W CYLLKWU
3epHa. [/IMTENIbHOCTb CYLUKM PacCUMUTBLIBAETCA TONbKO WMCXOAA W3 3afaHHOro
CHUXXEHMSI BNAXHOCTM 3epHa 6e3 yyeTa CKOPOCTU ero HarpeBa. OTCYTCTBYHOT
[aHHble O HepaBHOMEPHOCTW HarpeBa MO TO/LWMHE C/IOA 3epHa MNpPU CYLUKe B
LUMPOKO NPUMEHSEMBIX CYLUM/KaX LLIAXTHOro TMna.

B paHHOM paboTe pewleHWe Mpo6neMbl MOBbIWEHNUA 3PHPEKTUBHOCTA
TENN0BbIX TEXHONIOMUIA CYLLUKWN 3epHa 6a3upyeTcs Ha pPacLUMPEHUN KOMMIEKCHbIX
TEXHOMOrMYECKNX nccnefoBaHuim, YCTaHOB/IEHUN KMHETUYECKMNX
3aKOHOMepHOCTel npolecca Cylwku, pa3paboTKe MeTOAMK pacuyeTa npouecca
CYLIKW, CO3[aHuMM MaTeMaTMyecKoil Mofenn npouecca cywkn. O6ocHoBaHa
TEXHO/OrMYecKas LienecoobpasHoOCTb «CMSITYEHUS» PEXMMOB CYLLIKMA CHUKEHWEM
NMPUMEHSEMbIX TeMMepaTyp CYLIM/IbHOTO areHTa, WMCMonb30BaHWEM [A/15 CYLUKU
3epHa areHTa NnoBbILLEHHOr0 B1arocofepyXaHus, NpUMeHeHeM NpeLBapuTe/lbHOro
HarpeBa 3epHa C MOC/eAYyHoLWen CYLIKOA MpY MOHWXKEHHbIX TeMmnepaTypHbIX
pexXmmax.



