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BBE.[IEHHE 

Co epeMeHH nepeoA pa6oT~ II/,e KOTopoA 6~no HccneAOBaHo pe-
3HCTHBHOe noBeAeHHe Nb 0, 5Ta 0,5 C He60flbWHMH ypOBHRMH KPHTH4eCKOH 
nflOTHOCTH TOKOB je, YCTaHOBHflOCb MHeHHe, 4TO fl~HeHHaR 3aBHCH
~OCJb 3fleKTPH4eCKOro nonR OT nnOTHOCTH TOKa E(j) /e cny4ae 
H~j/ 6yAeT Ha6n~AaTbCR ecerAa, ecnH 3TOMY He MewaeT noe~weHHe 
HHTerpanbHOH AHCCHnHpyeMOH M~HOCTH, 3TO nono~eHHe 6blfl0 npoee
peHO B / 2/, rAe H3y4aflOCb H3MeHeHHe ¢opM~ BOflbT-aMnepHOH xapaKTe
p~CTHKH /BAX/ xonoAHOAe¢opMHpoeaHHbiX o6pa3~oe Ha Nb

0
, 2Zr

0
,
8 

npH H3MeHeHHH yrna ¢ Me~AY nnOCKOCTb~ neHT~ H HanpaeneHHeM Mar
HHTHOrO nonR H. EiblflO ycTaHoeneHo, 4TO AflR 3TH X o6pa3I.IOB H3Me
HeHHe o6beMHoA nnoTHOCTH cHn~ nHHHHHra Fe e eecbMa WHPOK~x npe
Aenax - ennoTb AO 10·106 AHH/cM 3 npH t= T I Te = 0,27 - He npw 
BOAHflO K H3MeHeHH~ AH¢¢epeH1.1HaflbHOrO COnpOTHBfleHHR BR3KOMY ABH
~eHHIO BHxpeBbiX HHTeA R r = d U I dl, OTHeceHHoro K HeneperpeToMy 
/T. e. AOCTaT04HO TOHKOMY I o6pa3~Y. HccneAOBaHHe Fe (H)¢, 1 = eonst 

3TOrO o6pa31.1a noKa3ano, 4TO HeCMOTPR Ha AeCRTHKpaTHOe B03pacTa
HHe jc npH h = H I H e 2 ( T );:0, 5 ¢opMa KPHB~X Fe (H) MeHRnacb Mano: 
OHa HMena BHA WHpoKoA AOflHH~ c nnaGHbiM nOAbeMOM npH H ... H el 
H cpaeH~TenbHO Y3KHM nHKOM npH H ... H c 2 • TonbKO npH cf> ... 0° Fe (H) 
npHo6peTana Kynonoo6pa3HYIO OOPMY c MaKCHMyMOM e paAoHe hmax:. 0,6, 
npH4eM jll (cf>=0°)<=40j~ (c/>=90°). 

Uenb ~acTOR~eA pa6gT~ cocToRna e H3y4eHH~ BAX o6pa3I.IOB c pa3-
flH4HoA MHKPOCTpyKTypOH /B 4aCTHOCTH, HMe~~HX Many~ TOfl~HHY,4TO 
3Ha4HTenbHo ynpo~aeT npo6neM~ neperpeea/ e WHPOKOM HHTepeane 
MarHHTH~X noneH H TeMnepaTyp, 

3KCnEPHMEHTAnbHA~ 4ACTb 

HccneAoean~cb o6pa3~~ H3 cnnaea Nb 0 ,8 Tio 2 Ton~HHoA 58 MKM 
/~ 30 - XOflOAHOAe¢OpMHPOBaHH~H OT 9 MM H W ~1 - peKpHCTaflflH30-
BaHH~H npH 1250°C a Te4eHHe 1 4/ H H3 cnnaea Nb 0,83 Ti 0 ,1 7 Ton
~HHoA 9 MKM /~ 76 - XOflOAHOAe¢opMHPOBaHH~H OT 9 MM C npOMe~yT04-
H~MH OT~HraMH npH 1200°C Ha TOfl~HHe 5 MM H 0,1 MM; ~ 77 - pe
KpHCTaflflH30BaHH~H npH 1280°C/3 4; cepHR o6pa31.10B C ra30B~MH no
paMH, HanpHMep It' 76 - 0, 05 - C 1150/1 - X ·A., HaC~~eHHbiH renHeM 
AO KOH~eHTpa~HH 0,05 aT.% H OTO~eHH~~ npH 1150°C B Te4eHHe 
1 4/. Bee oT*HrH npoBOAHflHCb e 6e3MacnRHOM eaKyyMe -10-7 Top. 
HcKn~4eHHe cocTaBnRnH cneAY~~He ABa o6pa3~a: ~ 77 - M1200/1, 
KOTOP~H 6~n nOBTOPHO peKpHCTanflH30BaH npH 1200°C, H o6pa3el.l 
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~ 76- O,SO-M1200/1, oTom~eHH~~ np1-1 TO~ ~e TeMnepaType nocne 
HaC~IIIeHI-'IA ren~eM AO 0,50 aT.%. B 3TI-1X cny4aAx aaKyyM -10- 5 Top 
C03AaBanCA C nOMOUib~ MaCnAHOrO A~$$Y31-10HHOro Hacoca C a30THO~ 
noaywKo~. B pe3ynbTaTe ra30BbiX 3arpA3HeH~~ a yKa3aHHbiX o6pa3~ax 
Bblnanl-1 4aCTI-1~bl BTOpO~ $a3bl, BepOATHee BCero, HI-'ITP~Aa TI-'ITaHa, 
4TO npMBeno K 06eAHeH~~ MaTpM~bl TMTaHOM ~. KaK cneACTB~e, K 3a
MeTHOMY cH~*eH~~ aepxHero KP~TM4eCKoro nonA Hc2 

141 . 
Bee ~3MepeHMA npoBOAMnMcb a ycnoa~Ax, KOrAa MarH~THoe none H 

6blno nepneHAMKynApHo nnocKOCT~ o6pa3~a ~ ~~t 

PE3YnbTATbl 11 HX OEiCYlK,[IEHHE 

1. npemAe acero, ocTaHOB~MCA Ha $opMe BAX o6pa3~0B c pa3n~4-

H~M~ MMKpOCTpyKTypaM~ /OHM OTnM4a~TCA TaKme W~p~HO~ ~ pacCTOA
H~eM MemAY noTeH~~anbHbiM~ KOHTaKTaM~/. KaK B~AHO ~3 p~c.l ,y pe
Kp~cTannM30BaHHOrO o6pa3~a 77 BAX ~Me~T An~HH~e n~He~H~e y4acT
KM, no HaKnOHY KOTOpbiX nerKO onpeAenAeTCA BenM4~Ha Rf • .[\nA o6-
pa3~a 76- 0,05- C1150/1, coAepma111ero ren~eable nopbl /cpeAH~e 
pa3Mepbl 185a, cpeAHAA nnoTHOCTb -l015 cM-3 I BAX a~rnAAAT coaceM 
~Ha4e. B 3TOM cny4ae Ha6n~Aa~TCA TOnbKO 04eHb KopoTK~e n~He~Hble 
y4aCTK~ a orpaH~4eHHOM ~HTepaane cpeAH~x MarH~THbiX none~. XoTA 
OWM6Ka B onpeAeneH~~ HaKnOHOB 3TMX y4aCTKOB Ben~Ka, Mbl HaHecn~ 
~X Ha 06111y~ Kp~BY~ /CM.p~c.2/, np~4eM, KaK OKa3anocb, T04K~ pac
nonom~n~Cb TaK, 4TO ecTeCTBeHHO C4~TaTb 3TM KOPOTK~e n~He~Hble 
y4aCTK~ OTpameH~eM 06bi4HOrO BA3KOrO AB~meH~A B~Xpe~. 0AHaKO 
BCneA 3a H~MI-1 CneAyeT Ubl(.;l put:: HdJ.JdL. I dHI-1t:: HdiiJ.JMIKt::HI-111 1'1 1-\dJit::t:: -

nnaBHbl~ nepeXOA o6pa3~a B HOpManbHOe COCTOAHI-Ie. C 4eM MO*eT 6~Tb 
CBA3aHO TaKoe noBeAeHMe? 

Bo3H~KHOBeH~e noKanbHoro /no An~He o6pa3~a/ pe31-1CT~BHoro AO
MeHa M nepeXOA K nneH04HOMY K~neH~~ HaAO MCKn~4MTb, T.K. Ha co
CeAHMX y4aCTKax o6pa3~a TaKme Ha6n~Aan~cb n~He~Hble 4aCT~ BAX 
c TeMM me 3Ha4eH~AM~ Rf/Rn,a cpeAHMe nnoTHOCTM Tennosoro noTo
Ka 4epe3 o6e w~poKMe nosepxHOCTM o6pa3~a cn~wKOM Manbl 
/< 0, 025 BT /cM2 I. 06bi4HaA ~HTerpanbHaA HeycT0~4~BOCTb pe3~CT~s
Horo COCTOAHMA* Ha n~He~HOM y4aCTKe BAX / 2/ He MO)!(eT 6b1Tb npi-1-
4MHO~, T.K. Ha peKpMCTann~30BaHHOM o6pa3~e 77, ~3MepABWeMCA 
B TeX me ycnOB~AX, OHa OTCYTCTBOBana, a, KPOMe TOro, O~eHKI-1 noKa-
3anM, 4TO MMeeTCA 60nbWO~ 3anac no TOKY /oco6eHHO B CBepXTeKy4eM 
ren~~-1, rAe o6111aA KapT~Ha coxpaHAnacb, TOnbKO He Ha6n~Aanocb Aame 
KOPOTKMX n~He~HbiX y4aCTKOB - CKa40K HanpAmeHMA B03H~Kan Ha He
nMHe~HO~ 4aCTM BAX/. 

* 3Ta HeyCT0~4~BOCTb B03HMKaeT TOrAa, KOrAa B03pacTaHMe AMC
C~n~pOBaHHO~ MOUIHOCT~, · Bbi3BaHHOe ManbiM cny4a~HbiM pOCTOM TeMne
paTypbl o6pa3~a,oKa3b1BaeTcA 6onbwe B03pacTaHI-1A TennonepeAa41-1. 
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Pnc. I . BonbT-aMnepHbie xapaKTepn

cTHKH Tpex o6pa3~0B npn T = 4,2 K. 
lliTpHXOBble JIHHHH C HOMepaMH COOT

BeTCTBYWT IIJIOTHOCTHM TeiiJIOBOrO 
IIOTOKa qepe3 IIOBepXHOCTb o6pag

~a: I - 0,025; 2 - 0,05; 3 -
0,10; 4- 0,2; 5- 0,4 H 6-
0,6 BT/cM 2• 

Pnc.2. 3aancnMoCTb o: MarHHTHoro. 

IIOJIH CHJl TIHHHHHra H nf Ht::KUIU 

pb!X o6pa3~oa. 
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On~caHH~~ o6pa3e~ 76-0,05-C1150/1 ~Men Ha~MeHbWY~ nnoTHOCTb 
o6beMHO~ c~nbl n~HH~Hra cpeA~ acex ~ccneAoBaHHbiX o6pa3~oa c no
paM~, AnA KOTOpbiX yme He YAaBanoCb Ha6n~AaTb n~He~H~X y4aCTKOB 
BAX H~ np~ KaK~x ycnoa~Ax, a xapaKTep 6blcTporo HapacTaH~A Ha
npAmeH~A U OT HeKOTOPbiX ManbiX 3Ha4eH~~ ~ cpaBH~TenbHO nnaBHbl~ 
nepeXOA K HOpManbHOMY COCTOAH~~ OCTaBan~Cb AnA H~X T~n~4HbiM~. 

HaM npeAcTaanAeTcA ecTecTBeHHbiM o6bACH~Tb TaKoe noaeAeH~e noKanb
HbiM pa3orpeBOM M~otKpoo6beMOB BHYTPI-1 o6pa3~a 3a C4eT npeOAOneHI-'IA 
CBA3KaM~ BI-'IXpeBbiX H~Te~ cpaBHI-'ITenbHO paBHOMepHO pacnpeAeneHHbiX 
c~nbHbiX ni-'IHHI-'IHr-~eHTpOB, KaKOBbiMI-1, 6e3yCnOBHO, ABnA~TCA ra3o-
Bble nopbl c pa3MepaMI-1 >t"(T)/3Aecb f,/4,2 K/ =100 $.- Ani-'IHa 
KOppenA~~I-1/. TaK KaK noKanbHOe noBbiWeHI-'Ie TeMnepaTypbl B KamAOM 
~3 yKa3aHHbiX aKTOB OKa3biBaeTCA KpaTKOBpeMeHHbiM, TO cpeAHAA TeM
nepaTypa o6pa3~a, paCC41-1TaHHaA no cpeAHeMy TennoBOMY noTOKY 
4epe3 ero noaepxHOCTb HenocpeACTBeHHO nepeA pe3KI-1M POCTOM U, 
~3MeHAeTCA 04eHb Mano. laKy~ CI-'ITya~l-1~ MOmHO Ha3BaTb 11 BHyTpeH
He~11 HeyCT0~41-1BOCTb~ pe31-1CTI-1BHOrO COCTOAHI-'IA. B OTnl-141-'ie OT SHew
He~ HeyCT0~41-1BOCTI-1 / 2/, OHa AOnlKHa Mano 3aBI-1CeTb OT TOnUII-'IHbl o6-
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pa3~a AO Tex nop, noKa nocneAHnn ocTaeTcn MHoro 6onbwe rny6~Hbl 

npoH~KHOBeH~n MarH~THoro nonn A= K • t. KcTaT~, HaM~ 6blno 3aMe4e
Ho, 4TO pe3K~~ poeT HanpnmeH~n B03H~Kan np~MepHO OT OAHO~ ~ TO~ 
me ero een~4~Hbl, HecMoTpn Ha yMeHbWeH~e H 6onee, 4eM a ABa 
pa3a ~ no4T~ ABYKPaTHoe eo3pacTaH~e TOKa cKa4Ka /np~ T = 2,09 K/. 

2. 0Tn~4~TenbHO~ OCOOeHHOCTbiO XOnOAHOAectJopM~pOBaHHbiX o6pa3~0B 
/a cny4ae, KOrAa H nepneHA~KynnpHo nnocKocT~ npoKaTK~/ nenneTcn 
cpaBH~TenbHO Y3K~~ ~ BbiCOK~~ n~K e6m13~ He2 Ha Kp~eo~ Fe (H) 
/eM. p~c.2/. KaK npae~no, AOCTaT04HO An~HH~e n~HeAH~e y4aCTK~ 
BAX Ha6moAan~cb HaM~ TOnbKO B MarH~THbiX nonnx H < '-Ipeak. /p~c. 1 
~ 2/. BecbMa cxoAHbiM 6blno pe3~cT~BHOe noeeAeH~e yMepeHHO AectJop
M~poeaHHoro H~o6~n, Ha6m::JAaeweecn e/s/. HanoMH~M, 4TO ~ Ann o6-
pa3~a 76-0,05-C1150/1 C nopaM~ KOpOTK~e n~He~Hble y4aCTK~ Haxo
A~n~CbB ~HTepeane none~, np~6n~3~TenbHO COOTBeTCTBYIO~~X M~H~

MYMY MemAY ABYMn n~KaM~ Ha Fe(H). np~ 3TOM B03H~KHOBeH~e 6~cT
poro poeT a HanpnmeHHn Ha H36paHHOM y4aCTKe o6pa3~a B H 5 H peak. 

He CBn3aHO C pacnpocTpaHeHHeM HOpManbHO~ 30Hbl, B03H~KaiO~e~ 

B KaKoM-nl-160 APYrOM MeCTe o6pa3~a, T.K. OH ~en~KOM BMeCTe C w~
POK~M~ TOKOBbiMI1 KOHTaKTaMH HaXOAHnCn B OAHOPOAHOM none, 11 Ha
npnmeHHe 113Mepnnocb OAHoepeMeHHO Ha ecex y4aCTKax. 

Y HaC eCTb cepbe3H~e OCHOBaH~n C411TaTb y4aCTOK Kp~BO~ ~ (H) 
Ann H > H peak 4aCTbiO Kynonoo6pa3HO~ KPHBO~, OTBe4aiO~e~ CHTya
~1111, KOrAa CHn~ nHHHHHra AOMI1HI1PYIOT no cpaBHeHHIO C ynpyri1MI1 CH
naM~ B3ai1MOAe~CTB~n MemAY B~XpnMH /npaKTI14eCKI1 TaKyiO KPHBYIO 
-~~-- .. -- .. --~- .. ~-~-· ___ ., ____ ........ ____ .... _ - .. - _ .......... __ In! , 
III""._.M._'"""'" ... ..,,...,._.._. I o·o-M .... "'''"' 111"""111"1....,1...., ._.JI"II"OPI .................. , .. ,,, ...... , .. , 110'111110'1111..... / • 

neaee nHKa B03pacTaHHe ynpyrHX CHn npi1BOA11T K TO~ 11n11 11HO~ CTe
neHH noAaBneHHn Kynona/ 3~ Ecn11 3Ta KOH~en~Hn eepHa, TO M~ MOMeM 
YTBepmAaTb, 4TO AOCTaT04HO AnHHH~e nHHe~H~e y4aCTKI1 Ha BAX 
/~, cneAOBaTenbHO, Han~4He onpeAeneHHoro AHHaM~4ecKor.o KPHT~-
4ecKoro ToKa, Ha eenH411HY KOToporo CAB~HYTbl BAX no cpaeHeH~IO 
c 6ecnHHH~Hroe~M o6pa3~0M/ ner4e ecero Ha6niOAaTb TOrAa, KOrAa 
peweTKa e11xpe~ MomeT ABHraTbCn KaK ~enoe. Pa3yMeeTcn, TaKOMY 
Ha6niOAeHHIO He AOnmH~ MewaTb o6cTonTenbcTea, nepe4~cneHH~e e~we 
a n. 1. 

AnbTepHaTHBH~M o6~ncHeHHeM pa3n~4~n a pe3HCTHBHOM noBeAeHHH 
o6pa3~0B neeee 11 npaeee n11Ka Ha Fe (H) e6nH311 H eZ Morna 6bl 
6~Tb npHene4eHHe MOAenH KpaMepa/7/, cornacHo KOTopo~ neeee n11Ka 
je onpeAenneTcn o6~4H~M MexaHH3MOB nHHHHHra, a npaeee - nna
CTH4eCKHM Te4eHHeM He3aKpenneHH~X BHXpeB~X H~Te~ OTHOCHTenbHO 
TeX, KOTOp~e OCTaiOTCn 3aKpenneHH~M11 Ha nHHHHHr-~eHTpax. HaM 
KameTcn, 4TO 3Ta MOAenb ecn11 11 MomeT npHMeHnTbcn a cny4ae Tpex
MepHbiX o6pa3~oe /T. e. ~Me~11x Tom~HHY >A I, TO nHWb Ann 04eHb 
cne~l1$~4eCKI1X CHCTeM AectJeKTOB - THna pacnonomeHH~X BHYTPI1 nnoc
KOCTeH, OpHeHTHPOBaHH~X napannenbHO AeHCTB~IO C~n~ nopeH~a. no 
Kpa~He~ Mepe, B cny4ae HaWHX XOnOAHOAectJopMHpOBaHH~X 06pa3~0B 
np11 T = 4, 2 K ~ B nonnx H > H eak Fe 113MeHnnacb B HeCKonbKO 
pa3 np11 ~3MeHeHH~ yr na cp oT cF AO 90° , a TO epeMn KaK MOAenb 17 I 

... 

I 

I 

Tpe6yeT npaKT~4eCK~ He~3MeHHOCTI1 3TO~ Beni1411H~ np~ ~3MeHeH~11 

MHKPOCTPYKTyp~ o6pa3~a /He roeopn yme o6 HHOM xapaKTepe ~3Me
peHHO~ 3aB~C~MOCT~ ~(h), 4eM Tpe6yeTCn no yKa3aHHOH MOAenH/. 

HHTepecHo OTMeT~Tb, 4TO a cny4ae peKpHcTannH3oeaHH~x o6pa3-
~oe ~rtr 31, 77 ~ 77-M1200/1 KPHBble Fe (H) HMenH Kynonoo6pa3HbiH 
B~A, 11 a To me epeMn no4T~ eo seeM ~HTepaane MarHHTH~x noneA 
nerKo Ha6ni0Aan~cb An~HHble nHHeAHble y4aCTKI1 c THni14HoA 3aBHcH
MOCTbiO Rr(H)/Rn /eM. p~c.2/. B 3THX o6pa3~ax nHHHHHr ocy~ecT
enneTcn, no-BHAHMOMy, Ha rpaH~~aX 3epeH /pa3Mepbl KOTOp~X AOCTa
T04HO een~K~ - OT AOneH MKM AO HeCKOnbKHX MKM/ 11 Ha peAKHX B~

AeneHHnX BTopoA $a3~*. no3TOMY 3AeCb xapaKTep MI1KponeperpeBOB 
BHYTPH o6pa3~a cy~ecTeeHHO HHoA, 4eM a cny4ae 6n~3KO pacnono
meHH~x nHHH~Hr-~eHTpoe /paccTonHHn MemAY nopaMH <1000 X

0
, a pa3-

Mep~ AHcnoKa~HOHH~x n4eeK a X-A· o6pa3~ax /1 ,5+3/·1000 A/. 
BcneACTB~e 3Toro 11 He B03HI1KaeT BHyTpeHHeH HeycTOA411BOCT~ pe-
3~CTI1BHOrO cocTonH~n, MeWaiO~eA Ha6n10AeH~IO nHHeHHbiX y4aCTKOB BAX. 

3. HaKOHe~, OCTaHOBI1MCn e~e Ha OAHOM n106on~THOM neneHI-111, 
Ha6niOAaeweMcn HaMH Ha HecKonbKHX o6pa3~ax. KaK BHAHO 113 pHc.3, 
HHOrAa Ha BAX B03HHKaiOT ceoeo6pa3H~e cTyneHbKH HanpnmeHHn, KaK 
6bl OTAenniO~He OAHH KBa3~n~HeAHbiA y4aCTOK OT APYrOrO. np11 3TOM 

:II\~=.! 
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" !.? 

lO 

10 lO "' H.Kl 
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" 150 !OD 'P50 IGOO 1250 1500 1'710 

I,MA 

3AKm14EHHE 

OHH pacnonaraiOTcn npHMepHo Ha 
OAHOM 11 TOM me ypOBHe HanpnmeHHn, 
HeCMOTpn Ha 113MeHeHHe MarHHTHOrO 
nonn 11, cneAOBaTenbHO, TOKa /eM. 
BepTHKanbH~e WTPHXOB~e 0Tpe3KI1 
Ha pHc.3/. B HacTon~ee epeMn M~ 
He ~MeeM AOCTaT04HO y6eA~TenbH~X 
o6~nCHeHI1A 3TOMY neneHHIO. 

PHc. 3. TmmtiHbie aonbT-aMnepHbie 
xapaKTepHCTHKH CO CTyneHbKaMH 
H Fe (H)o6pa3ua 76-0,50-Hl200/I 
npH T = I ,5 K. 

H3y4eHHe BAX TOHKHX o6pa3~oe c cy~ecTBeHHO pa3n~4H~MI1 MHKpo
CTPYKTypaMH B ycnOBHnX, KOrAa Ha6niOAeHI110 AOCTaT04HO AnHHH~X nH-

* 3TO OTHOC~TCn rnaBH~M o6pa30M K o6pa3~y 77-M1200/1, KOTOp~A 
nOABeprcn noeTopHOMY oTmHry a ycnoe11nx nnoxoro eaKyyMa . 
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He~H~X y4aCTKOB He gonmH~ 6~nH MeWaTb HeKOTOp~e H3BeCTH~e $aK
TOPbl /B TOM 4Hcne HeyCTOM4HBOCTb pe3HCTHBHOrO COCTORHHR, H3y-
4eHHaR B/Z/ ~ n03BOnHnO 06HapymHTb RBneHHe, Ha3BaHHOe 3gecb 
11 BHyTpeHHel1 HeyCT0~4HBOCTbiO pe3HCTHBHOrO COCTORHHR 11

• 0HO CBR-
3aHO, no-BHAHMOMy, C xapaKTepOM MrHOBeHH~X npOCTpaHCTBeHHQ
TeMneparypH~X none~ BHYTPH o6pa3~a npH HanH4HH ABHmeHHR BHXpe~ 

OTHOCHTenbHO nHHHHHr-~eHTpOB. 0TMe4eH PRA gpyrHX oco6eHHOCTe~ 
BAX B HccnegosaHH~x o6pa3~ax. 
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29 geKa6pR 1983 raga. 
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HET RH OPOBEROB B BAWEA BHBRHOTEKE? 
8bl MOlKeTe nOJIY'HITb no no•!Te nepe4MCJieHHble HlllKe KHMrll, 

eCJIII OHM He fibiJIII 3aKa3aHbl paHee. 

.!111-80-13 

.!14-80-271 

.!14-80-385 

.!12-81-543 

.Ill 0. 11 -81 -622 

t\1,2-81-728 

t\17-81-758 

t\1,2-82-27 

t"IO-o£-11/ 

A2-82-568 

t\9-82-664 

t\3,4-82-704 

t\2,4-83-179 

tlll-83-511 

t\7-83-644 

t\2, 13-83-689 

TpyAw VI Bceco~3Horo coae~aHMA no ycKopMTenAM 3apA
meHHwx 4aCTM~. tly6Ha, 1978 /2 TOMa/ 

TPYAW VII Bceco~3Horo coae~aHMA no ycKopMTenAM 3apA
meHHwx 4aCTH~, tly6Ha, 1980 /2 TOMa/ 

TPYAW pa604ero coae~aHMA no CMCTeMaM M MeTOAaM 
aHanMTH4eCKHX BW4MCneHMH Ha 38M M MX npMMeHeHH~ 
a TeopeTM4eCKOH ~M3MKe, Ay6Ha, 1979 

TPYAW MemAyHapOAHOH KOH~peH~MM no npo6neMaM 
HeCKOnbKMX Ten 8 AAePHOH $H3MKe. tly6Ha, 1979. 

TPYAW Me*AYHapOAHOH wKonw no cTpyKType AApa. 
AnywTa, 1980. 

TpyAW V1 MemAyHaPOAHoro cose~aHMA no npo6neMaM KBaH
TOBOH TeopH~ nonA. AnywTa, 1981 

TPYAW MemAyHapOAHOro coae~aHHA no npo6neMaM MaTeMaTH-
4ecKoro MOAenMpOBaHHA B AAepHO-~H3H4eCKHX MCcneAOBa
HHAX. t\y6Ha, 1980 

TPYA~ V1 MemAyHaPOAHOro ceMMHapa no npo6neMaM $H3HKH 
BWCOKHX 3HeprHH. t\y6Ha, 1981. 

TPYAW 1 I MemAyHapOAHOro CHMn03HyMa no H36paHHWM 
npo6neMaM CTaTHCTH4eCKOH MeXaHHKH. t\y6Ha, 1981. 

TPYAW MemAyHapOAHOro CHMn03HyMa no nonAPH3a~HOHH~M 
ABneHHAM B $H3HKe B~COKHX 3HeprHH. t\y6Ha, 1981. 
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$H3H4eCKHX MeTOAOB AnA peweHHA Hay4HO-TeXHH4eCKHX 
H HapOAHOX03AHCTBeHHWX 3aAa4. t\y6Ha, 1981. 

TPYAW coae~aHHA no HccneAoBaHHAM B o6nacTH 
penATHBHCTCKOH AAepHoH ~H3HKH. AY6Ha, 1982. 

TPYAW coae~aHHA no KonneKTHBHWM MeTOAaM 
yCKOpeHHA • .£ly6Ha, 1982, 

TPYAW IV t1emAyHaPOAHOH WKon~ no HeHTpoHHOH 
$H3HKe. t\y6Ha, 1982. 

TPYAW XY Me*AyHaPOAHOH WKonw MonoAwx y4eHwx 
no $H3HKe awcoKHX 3HeprHH. AY6Ha, 1982. 

TPYAW YW Bcecoc3Horo coae~aHHA no ycKOPHTenAM 
3apAmeHHWX 4aCTH~. npoTBHHO, 1982 /2 TOMa/ 

TPYAW coae~aHHA no cHcTeMaM H MeTOAaM 
aHanHTH~eCKHX B~~HcneHHH Ha 38M H HX npHMeHeHH~ 

B TeOpeTH4eCKOH ~H3HKe. tly6Ha, 1982. 

TPYAW MemAyHaPOAHOH wKonw-ceMHHapa no $H3HKe 
TAmenwx HOHOB. AnywTa, 1983 . 

TPYAW pa6o4ero coae~aHHA no npo6neMaM H3ny4eHHA 
H AeTeKTHpoaaHHA rpaaHTa~HOHHwx aonH. tly6Ha, 1983. 
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TEMA'IWIECKHE KATErOPHH riYBmtKAWfA 
OB~E~HHOrO KHCTHTYTA ~PHYX 

HCCJIE,llOBAHHA 

Jia.QeKc TeMBTIIKa 

1. 3KcnepHMeHTanbH8A ~3HK8 BWCOKHX 3HeprHH 

2. TeopeTH~ecKaA ~3HKa BWCOKHX 3HeprHH 

3. 3KCnepHMeHTanbH8A HeHTpoHH8A ~3HK8 

4. TeopeTH~ecKaA ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaA cn~KTpocKOnHA H paAHOXHMHA 

7. ~3HK8 TA*enWX HOHOB 

8. KPHoreHHKa 

YcKOl)I4Te.'114 

10. AaTOM8TH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. Bw~cnHTenbHaA MaTeMaTHKa H TexHHKa 

12. XHMHA 

13. TexHHKa ~3H~ecKoro 3KcnepHMeHTa 

14. HccneAOB8HHA TBePAWX Ten H *HAKOCTeH 
AAepHWMM MeTOA8MM 

15. 3KcnepHMeHTanbHaA ~SHKa AAePHWX pea~HH 
npH HH3KHX 3HeprHAX 

16. ~03HMeTpHA H ~3HKa 38~TW 

17. TeopHA KOHAeHCHpOB8HHOrO COCTOAHHA 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
tyHAaMeHTanbHWX ~SM~CKMX HCcneAQB8HMH 
B C~HWX o6naCTAX H8YKM M TeXHMKM 

19. 6H~3HKa 


