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OT3bIB 

ocl>H[(HaJIhHOrO onnOHeHTa KaHAHAaTa TeXHHqeCKHX HaYK, 

3aMeCTHTeJISI rJIaBHOrO KOHCTpYKTopa OAO «A3p03JIeKTpoMam» CaBeHKO 

BaJIepHSI AHaHheBHqa Ha AHCCepTa[(HIO HBaHOBa HHKOJIaSl CepreeBHqa Ha 

TeMY «MHorOnOJIIOCHhIe CHHxpOHHhIe 3JIeKTpHqeCKHe MamHHhI 06paI.I..J:eHHOii 

KOHCTPYK[(HH», npeACTaBJIeHHYIO Ha COHCKaHHe yqeHoii CTeneHH KaHAHAaTa 

TeXHHqeCKHX HayK no Cne[(HaJIhHOCTH 05.09.01 «3JIeKTpOMexaHHKa H 

3JIeKTpHqeCKHe annapaThI» 

'ul1CCepTaIJ,110HHa51 pa60Ta I1BaHoBa H.C. rrOCB5ImeHa paCqeTY Cl1HXPOHHbIX 

3neKTpl1qeCKl1X MallIl1H o6pameHHoM KOHCTPYKIJ,l1l1 C pa3nl1QHbIMl1 Tl1rraMl1 

B036Y)l(,n:eHl151 - 3neKTpOMarHl1THbIM 11 MarHl1T03neKTpl1QeCKl1M. B rrocne,n:Hl1e 

ro,n:bI B Be,n:yml1X Ml1POBbIX HaYQHbIX 11 KOHCTPYKTOPCKl1X IJ,eHTpax aKTl1BHO 

Be,n:eTC5I pa3pa60TKa BbICoKo3<p<peKTl1BHbIX 3neKTPl1QeCKl1X MalIIl1H rrpe,n:enbHoM 

MOmHOCTl1. TaK, Harrpl1Mep, B CIllA pa3pa60TaHbI 3neKTpo,n:BHraTenH ,n:n51 

rrpHBo,n:a rpe6Hblx BHHTOB MOPCKHX Cy,n:OB. B EBporre, ClIlA, Kopee Be,n:YTc5I 

pa3pa60TKH 6e3MYJIbTHrrJIHKaTOpHbIX YCTaHOBOK 

MOmHOCTblO 10 :MBA. Bo MHorHX cnYQa5lX ,n:n51 peanH3aIJ,HH rrpe,n:enbHblx 

rrapaMeTpOB 3neKTpHQeCKHX MalIIHH paIJ,HOHaJIbHO rrpHMeH5ITb 3neKTpHQeCKHe 

MalIIHHbI o6pameHHoM KOHCTPYKIJ,HH C Herro,n:BH)l(HbIM 51KopeM BHyTpH H 

Bpam alOm HMC5I HH,n:YKTOPOM cHapY)l(H. HecMoTP5I Ha Ba)l(HOCTb, BorrpocbI paCQeTa 

H rrpoeKTHpoBaHlUI TaKHX MalIIHH paccMoTpeHbI B JIHTeparype He,n:OCTaTOQHO 

rronHO. B 3TOM CB5I3H TeMa ,n:HccepTaIJ,HOHHoM pa60TbI H.C.I1BaHoBa 

rrpe,n:cTaBn5leTC5I HOBOM H aKTYaJIbHOM. O,n:HHM H3 rrepcrreKTHBHbIX rrYTeM 

o6eCrreQeHH5I TPe6yeMblx y,n:eJIbHbIX MOmHOcTeM 60PTOBbIX 3neKTPHQeCKHX 

MalIIHH 51BJI5IeTC5I rrpHMeHeHHe BbICOKOK03PIJ,HTHBHbIX rrOCT05lHHbIX MarHHTOB 
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(TIM:), 11JUI BbIcoKoTeMnepaTypHbIX cBepxnpoBO,U5Im11X JIeHT BToporo nOKOJIeH1151. 

O,UHaKo, Bonpoc paU110HaJIbHOrO np11MeHeH1151 Toro 11JI11 11HOrO T11na 

B036Y)I(,UeH1151, XOT5I 11 paCCMaTp11BaJIC5I B JI11TepaType, HO nOKa He nOJIyq11JI 

OTBeTa, BbIpa)l(eHHOrO B aHaJI11T11qeCKOH <):>opMe. YCTaHOBJIeHHa51 B 

,U11CCepTaU110HHOH pa60Te I1BaHoBa H.C. CB5I3b Me)l(,Uy M,[(C MallII1HbI C 

B036Y)l(,UeH11eM OT TIM 11 OT 06MOTK11 B036Y)l(,UeH1151 n03BOJI5IeT OueH11Tb 

3<):><):>eKT11BHOCTb Toro 11JI11 11HOrO T11na B036Y)l(,UeH1151, a TaK)I(e onpe,UeJI11Tb np11 

KaK11X YCJIOBI15IX OXJIa)l(,UeH1151 Ka)l(,UbIH 113 H11X 6y,UeT 11MeTb Ha116oJIbllIYlO 

MOmHOCTb e,U11H11qHOrO arperaTa. 

OCHOBHhIe pe3YJlbTaThI pa60Tbi H ee HaYQHaSi HOBH3Ha. 

HayqHa51 HOB113Ha pe3YJIbTaTOB pa60TbI 3aKJIlOQaeTC5I B TOM, QTO aBTopOM 

nOJIYQeHbI aHaJI11T11QeCK11e pellIeH1151 3a,UaQ, n03BOJI5IlOm11e onpe,UeJI5ITb 

pacnpe,UeJIeH11e ,UBYXMepHbIX MarH11THbIX nOJIeH B aKT11BHOH 30He 3JIeKTp11QeCK11X 

MallI11H 06pameHHOH KOHCTPYKU1111. Ha OCHOBe 110JIYQeHHbIX aHaJI11T11QeCK11X 

pellIeH11H pa3pa60TaHbI HOBbIe MeTO,U11K11 3JIeKTpOMarH11THOrO paCQeTa 

C11HXPOHHbIX MallI11H 06pameHHOH KOHCTPYKU1111 C B036Y)l(,UeH11eM OT nOCT05lHHbIX 

MarH11TOB 11 C 3JIeKTPOMarH11THbIM B036Y)l(,UeH11eM. IlpoBe,UeH CpaBH11TeJIbHbIH 

aHaJI113 C11HXPOHHbIX MallI11H 06pameHHOH KOHCTPYKU1111 C B036Y)l(,UeH11eM OT TIM 

11 3JIeKTpOMarH11THbIM B036Y)l(,UeH11eM. C<):>0PMYJI11pOBaH Kp11Tep11H, no KOTOPOMY 

MO)l(HO npOBO,U11Tb oueHKY ueJIeC006pa3HOCT11 np11MeHeH1151 COBpeMeHHbIX 

BbICOKOTeMnepaTypHbIX CBepxnpOBO,UH11KOB B 06MOTKax B036Y)I(,UeH1151 MallI11H 

06pameHHOH KOHCTPYKU1111. 

CTpYKTYpa H 06beM ,[(HccepTau,HH. 

,[(11CCepTaU1151 COCT011T 113 BBe,UeH1151, QeTbIpex rJIaB, 3aKJIlOQeH1151 11 Cn11CKa 

JI11TepaTypbI. Pa60Ta 113JIO)l(eHa Ha 154 CTpaH11uaX, BKJIlOQalOm11X 60 P11CYHKOB, 

14 Ta6JI11U. Cn11COK JI11TepaTypbI COCT011T 113 87 Ha11MeHOBaH11H. 

B nepBoH rJIaBe 113JIO)l(eH KpaTK11H 0630p 06JIaCTeH np11MeHeH1151 

MHOrOnOJIlOCHbIX C11HXPOHHbIX MallI11H o6pameHHoH KOHCTPYKU1111 C 

B036Y)l(,UeH11eM OT TIM 11 C 3JIeKTpOMarH11THbIM B036Y)l(,UeH11eM. B rJIaBe 

paCCMaTp11BalOTC5I OCHOBHbIe npe11MymecTBa 11 He,UOCTaTK11 ,UByx T11nOB MallI11H. 
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TaK)I(e B rJIaBe rrpOBe,IJ;eH aHaJI.l13 HayqHbIX rry6JIIIKaUIIi1: rro TeMe 06parueHHbIX 

3JIeKTplIqeCKIIX ManIJIH. I1oKa3aHO, qTO BOrrpOCbI, CB5I3aHHble C paCqeTOM II 

rrpOeKTlIpOBaHlIeM 3JIeKTplIqeCKIIX MarnlIH 06parueHHoi1: KOHCTPYKUIIII B 

JIIITepaType paCCMOTpeHbI He,IJ;OCTaTOqHO rrO,IJ;p06HO. 

BTOpa51 rJIaBa rrOCB5IrueHa paCqeTY paCrrpe,IJ;eJIeHII5I MarHIITHbIX rrOJIei1: 

MarHIIT03JIeKTplIqeCKIIX MHOrOrrOJIlOCHbIX CIIHXPOHHbIX 3JIeKTplIqeCKIIX MarnlIH 

o6parueHHoi1: KOHCTPYKUIIII. YKa3aHbI OCHOBHble rrplIHUlIrrbI rrOCTpOeHII5I perneHII5I 

II rrplIH5ITble rrpii 3TOM ,IJ;OrryrueHll5I. I10JIYQeHbI 3)J,C XOJIOCTOrO XO,IJ;a II rJIaBHOe 

IIH,IJ;YKTIIBHOe COrrpOTl:IBJIeHlIe. I1poBe,IJ;eHO IICCJIe,IJ;OBaHlIe 3aBIICIIMOCTII 3TIIX 

rrapaMeTPOB, a TaK)I(e MOruHOCTII MarnlIHbI OT QIICJIa rrap rrOJIlOCOB II 

OTHOCIITeJIbHoi1: BbICOTbI TIM. I1poBe,IJ;eHbI IICCJIe,IJ;OBaHII5I, rrOKa3bIBalOrulIe 

u:eJIeC006pa3HOCTb rrplIMeHeHII5I BTCI1 KpIiOMarHIITOB. 

B TpeTbei1: rJIaBe, aHaJIOrlIQHO rJIaBe 2 II3JIO)l(eHO perneHlIe 3a,IJ;aQII 0 

pacrrpe,IJ;eJIeHIIII MarHIITHbIX rroJIei1: B aKTIIBHoi1: 30He MarnlIHbI C 

3JIeKTpOMarHIITHbIM B036Y)l(,IJ;eHlIeM. J3bIJIO rrOJIYQeHO 3HaQeHIIe 3)J,C XOJIOCTOrO 

XO,IJ;a, rJIaBHOe IIH,IJ;YKTIIBHoe corrpOTIIBJIeHlIe II rrocTpoeHbI OCHOBHble 

xapaKTeplIcTIIKII MarnlIHbI. B TpeTbei1: rJIaBe rrpe,IJ;CTaBJIeHO cpaBHeHlIe ,IJ;Byx TlIrrOB 

o6parueHHblx CIIHXPOHHbIX MarnlIH C B036Y)l(,IJ;eHlIeM OT TIM II C 

3JIeKTpOMarHIITHbIM B036Y)l(,IJ;eHlIeM. B IITOre rrOJIYQeHO COOTHorneHlIe, KOTopoe 

rr03BOJI5IeT orrpe,IJ;eJIIITb MIIHIIMaJIbHYlO BeJIIIQIIHY M)J,C, KOTOPYlO Heo6xo,IJ;IIMO 

C03,IJ;aTb, QTo6bI BbIXO,IJ;Ha51 MOruHOCTb reHepaTopa C 3JIeKTpOMarHIITHbIM 

B036Y)l(,IJ;eHlIeM 6bIJIa paBHa MOruHOCTII MarnlIHbI C rrOCT05lHHbIMII MarHIITaMII B 

3a,IJ;aHHbIX ra6apiiTax rrpii Toi1: )l(e QaCTOTe BparueHII5I. 

B rJIaBe 4 rrplIBe,IJ;eHbI pe3YJIbTaTbI QHCJIeHHOrO paCQeTa, rro,IJ;TBep)l(,IJ;alOrulIe 

crrpaBe,IJ;JIHBOCTb rrpe,IJ;JIO)l(eHHbIX B rJIaBe 2 II 3 MeTO,IJ;OB aHaJIlITIIQeCKIIX 

paCQeToB. 

OCHoBHhIe pe3YJIbT3ThI AHccepT3YHH. 

1. 	 Pa3pa60TaHbI MeTO,IJ;IIKII paCQeTa ,IJ;ByxMepHblx MarHI1THbIX rrOJIeH 11 


rrapaMeTpoB CI1HXPOHHbIX Marnl1H o6parueHHoH KOHCTPYKU:1111 C 


rrOCT05lHHbIMI1 MarHI1TaMI1 11 C 3JIeKTPoMarHI1THbIM B036Y)l(,IJ;eHl1eM; 
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2. 	 P33pa60TaHa MeTO)l;IIKa ql1CneHHOro paCqeTa CI1HXPOHHOH: MaIIII1HbI 

06palI(eHHOH: KOHCTPYKUI1I1 C rrOCT05lHHbIMl1 MarHI1TaMI1; 

3. 	TIonyqeHO 3HaqeHl1e MarHI1To,n:Bl1:)KYlI(eH: Cl1nbI 06MOTKl1 B036Y:)I{,n:eHI151, 

3KBl1BaneHTHoe 3HaqeHl11O MarHI1To,n:Bl1:)I{YlI(eH: Cl1nbI rrOCT05lHHbIX 

MarHI1TOB, KOTopoe MO)KeT 6bITb I1CrrOnb30BaHO rrpl1 oueHKe 

ueneco06p33HOCTI1 rrpl1MeHeHI151 06MOTOK B036Y)l{,n:eHI151 I1nl1 rrOCT05lHHbIX 

MarHI1TOB B I1H,n:yKTope MaIIII1HbI. 

llocToBepHocTb nOJlyqeHHbIX pe3YJlbTaTOB. 

,I.(n51 rro,n:TBep)K.D:eHI151 rronyqeHHbIX TeOpeTl1qeCKI1X pe3ynbTaToB B 

,n:I1CCepTaUI10HHOH: pa60Te rrpoBe,n:eH MaIIII1HHbIH: 3KCrrepI1MeHT. Pe3ynbTaTbI 

3KCrrepl1MeHTa rrOK33anl1 XOpOIIIylO CXO,n:HMOCTb C pe3ynbTaTaMl1 aHanHTI1QeCKI1X 

MeTo,n:I1K. OCHoBHbIe BbIBO,n:bI rro pa60Te He rrpOTI1BOpeQaT 113BeCTHbIM 

TeOpeTI1QeCKI1M rrOnO)KeHI151M 3neKTpOMeXaHl1Kl1 11 xapaKTepl1CTI1KaM 

3neKTpl1QeCKl1X MaIIII1H. 

Pe3ynbTaTbI pa60TbI ,n:OKna,n:bIBanI1Cb Ha 6 HayqHblx KOHcpepeHUI151X 11 6bInH 

OTMeQeHbI rrpeMI151MI1 11 rrOQeTHbIMI1 ,n:l1rrnOMaMI1. ABTOPOM orry6nl1KOBaHO 3 

pa60TbI B )l{ypHanax, peKoMeH,n:oBaHHbIx BAK P<I>. B rry6nl1KaUI151X ,n:OCTaTOQHO 

rronHO OTpa)KeHbI OCHOBHbIe HaYQHbIe pe3ynbTaTbI. 

3aMeQaHuSI. 

1. 	 Bce aHanl1TI1QeCKl1e Mo,n:enl1 rrocTpoeHbI 6e3 YQeTa HaCbIlI(eHH5I 

MarHI1THOH: uerrl1 MaIIII1HbI 

2. 	 B pa60Te He rrpl1Be,n:eHbI TerrnOBbIe paCQeTbI MaIIII1H 06palI(eHHOH: 

KOHCTPYKUI1I1, QTO oc06eHHO Ba)KHO rrpl1 rrpHMeHeH1111 

CBepxrrpOBo,n:HI1KOBbIX MaTepl1anOB B 06MOTKax B036Y)K,n:eHI151 pOTopa. 

3. 	 B pa60Te He rrpe,n:CTaBneHO cpaBHeHl1e MaIIII1H 06palI(eHHOH: 

KOHCTPYKUI1I1 C 3neKTpOMarHl1THbIM B036Y)K,n:eHl1eM C MaIIII1HaMI1 

Tpa,n:HUI10HHOH: KOHCTPYKUI1I1. 
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4. 	 He npOBe,lJ;eHa oueHKa BJUUIH1151 C,lJ;eJIaHHbIX np11 p33pa6oTKe 

aHaJI11TWIeCK11X MeTO,lJ;OB paCLJeTa MarH11THbIX nOJIeH ,lJ;OrrYIIJ:eH11H Ha 

TOLJHOCTb nOJIYLJeHHoro pe3YJIbTaTa. 

B ueJIOM YK33aHHbIe He,lJ;OCTaTK11 He CH11)J(aIOT ueHHOCT11 nOJIYLJeHHbIX 

pe3YJIbTaTOB. Pa60Ta BbIIIOJIHeHa Ha BbICOKOM HaYLJHOM ypOBHe 11 11MeeT Ba)J(Hoe 

npaKTI1LJeCKOe 3HaLJeH11e. Ee pe3YJIbTaTbI MOryT 6bITb 11CnOJIb30BaHbI HaYLJHbIM11 11 

KOHCTPYKTOPCK11M11 OpraH113aU1151M11 (OAO «AB11aU11oHHoe 060pY,lJ;OBaH11e», OAO 

«A3po::meKTpOMaUl»), a TaK)J(e TeXH11LJeCK11M11 YH11BepC11TeTaM11 (MOCKOBCK11H 

aB11aU110HHbIH 11HCT11TYT (rocy,lJ;apCTBeHHbIH TeXH11LJeCK11H YH11BepC11TeT), 

MOCKOBCK11H 3HepreT11LJeCK11H 11HCT11TYT (rocy,lJ;apCTBeHHbIH TeXH11QeCK11H 

YH11BepC11TeT), HOBOC11611pCK11H rOCY,lJ;apCTBeHHbIH TeXH11LJeCK11H YH11BepC11TeT 

(HTTY) 11,lJ;p.). 

3AKJIIOQEHME 

)l,11ccepTaU1151 I1BaHoBa H11KOJIa51 CepreeB11LJa rrpe,lJ;CTaBJ15IeT C060H 

3aKOHLJeHHYIO HaYLJHO-KBaJI11<p11Kau.110HHYIO pa60TY, CO,lJ;ep)J(aIIJ:YIO pelIIeH11e 

aKTYaJIbHOH 3a,lJ;aLJ11 ,lJ;JI5I pa3B11T1151 3JIeKTpOMeXaH11K11, xapaKTep113YIOIIJ:YIOC5I 

u.eJIOCTHOCTbIO, HOB113HOH 11 npaKT11LJeCKOH nOJIe3HOCTbIO. OCHOBHbIe pe3YJIbTaTbI 

11 BbIBO,lJ;bI ,lJ;OCTaTOLJHO nOJIHO OTpa)J(eHbI B ny6JI11KaU1151X 11 aBTope<pepaTe 

,lJ;11CcepTaU1111. 

PaCCMaTP11BaeMa51 ,lJ;11CCepTaU1151 COOTBeTcTByeT Tpe6oBaH1151M BAK, 

npe,lJ;'b5lBJI5IeMbIM K KaH,lJ;11,lJ;aTCK11M ,lJ;11ccepTaU1151M, a ee aBTOp, H.C.I1BaHoB, 

3aCJIY)J(11BaeT np11CBOeH1151 YLJeHOH CTeneH11 KaH,lJ;11,lJ;aTa TeXH11LJeCK11X HayK no 

CneU11aJIbHOCT11 05.09.01 «3JIeKTpOMeXaH11Ka 11 3JIeKTp11LJeCK11e annapaTbI» 

K.T.H., 3aM. rJI. KOHCTpYKTopa 

OAO «A3po3JIeKTPoMalII» 
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