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B csSiaH c paapa6oTKOii: MarHHTa nng nsyxMeTposoii: nyabipbxosoft xa-

Mepbl na6opaTOpHH Bb!COKHX 9HeprHH 011$111 Ha HHllYKUHH B "" 25 .. 30 KrC 

6bm rrposeneH 'IHcneHHbiil: aHanHa rrong MarHHTa B rrnocxorrapannenbHOM rrpH-

6nHJKeHHH. PaC'I~T ocymeCTBnSinCSI MeTOllOM ceTOK C HCIIOnb30B8HHeM MeTOllHKH, 

Y'IHTbiB8IOIIleH HenHHeHHbJe. CBOii:CTB8 aanaqJii/ 1/ • 

Uenb pa60Tbl COCTOSina B TOM, 'IT06bi nnSI KOHKpeTHOfi: KOHcPHrypauHH 

MarHHTa rrony'IHTb KpHBYIO HaMarHH'IHB8HHSI 1 pacrrpeneneHHe IIOTOKa, a T8KJKe 

BbiSICHHTb BnHSIHHe HepaBHblX rrnOTHOCTefi: TOK8 B K8TYillK8X H8 BenH'IHHy H 

onHoponHoCTb rrong B pa60qefi: o6nacTH. 

0TMeTHM 1 'ITO BHyTpeHHHe paaMepbl M8rHHT8 y)Ke aanaHbl KOHCTpyK-

uHeii: xaMepbi. qTo JKe xacaeTCSI BHelllHHx paaMepoB1 To rrposeneHHoe paHee 

HCCnenoBBHHe/2/ ITOK83ano 1 'ITO OHH 6nH3KH K OITTHManbHbiM. 

Ha pHc.j 1 rryHKTHpHoil: nHHHeli: rroxaaaHa sepxHSISI nonoBHHa neprreH-

nuxynsrpHoro Harrp,asneHHIO TOKa ceqeHHSI: paccMaTpHBaeMOro MarHHTa, a TaKJKe 

M8TeMaTH'IeCK8SI: MO~enb HayqaeMOH o6naCTH B neneHHSI:X KBanpaTHOfi: CeTKH 

x - i h , y ,. j h , Illar h KOTopoii: paseH 10 eM. Ocb x cosrranaeT c 

ITnOCKOCTbiO CHMMeTpHH. 

0CHOBH8SI: pac'leTHaSI: cPOpMyna1 CBSI:3b!B810Ill8SI: B HTepaUHOHHOM · rrpouecce 

A (k) H A (k+l) 
nsa rrocnenosaTenbHhiX aHa'leHHSI: BeKTOpHoro rroTeHuHana 1 , l l,i 

B yane i , j , HMeeT BHn I 11 x/: 

A (k+t> = A (k) _ !'1 (k ,k + 1) 
· l,J l,l Al,l • 

x/ Bee cjJopMyllbl 38IIHC8Hbl B rayCCOBCKOH CHCTeMe eJlHHHU. 
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I'!. A ... ()) 
f,.t f f 

l,j ! • 
f .. t 

( p f w f v r+2ge l ( 1) 

B aTHX COOTHOilleHHSIX W - IIapaMeTp 0 3HaqeHHe KOTOpOI'O ne}KHT B HHTepsane 

{1,2) H o6hl'IHO rroa6HpaeTcSI s xoae pacq~Ta H3 coo6pa}KeHHA HaHnyqmea 

CXOaHMOCTH HTepaUHOHHOI'O rrpouecca; BenH'IHHbl C HHaeKCOM f ( f... 1 .. 4) 

OTHOCSITCSI K ueHTpaM 'leTbipex Sl'leeK, HMeJOiliHX o6IUHA yaen i, j I g f. •<f )e I 

p. - M8I'HHTH8SI IlpOHMuaeMOCTb; 
417 2 

J =-- J h J - IInOTHOCTb TOKa; 
c 

t t,j - s J I h 2 ; S J - 38HSIT8SI TOKOM nnOillBab BHyTpH KBaapaTa hxh, 

ue&Tp KOTOporo cosrraaaeT c yanoM 
0 0 p ( dg ) 
I,J; =-

f. d62 £ 

[vf] .[c2t+d12 ,c21+d22' c22 +d12 • c22+d 22] 1 

[wf ]--b-[vf]; 

A t-1,; -A t-t,;-t ,A t-t,; -A t-l,i+l 

[cl,l ] .. , Al,J -At,J-1' At,; -A I,J+I 

A t+l ,I -A t+l ,j-1 • A t+t,; -A ,1+1,!+1 

' 

[ d lJ l - [ 

A I,J-1-At-l,l-1'At,; -A A -A l t-1,j' 1,1+1 t-l,J+l 

-A A - - A -A A t,;-t t+l,J-1 ' t,l A t+l,j ' t,J+I t+l,l+1 • 
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2 
Cornacao npHHSITOA cxeMe pac'I~Ta KBaapaT HHilYKUHH B f 

no cflopMyn!'\M 

2 1 ll 2 2 21 2 2 ll ll 
[ 8 o 1 • ----;- [ c 1 1 + c 2 1 + d u + d n t. c 2 1 + c3 1 + d :u+ d 112 • 

(. 2 h 

2 2 2 2 2 2 2 ll 

c u+C 22+d 12 +d ta • c 22+ c 32 +d 112+ d:u 1. 

ll 
3&a'leHHSI g f ( 8 f ) 

ll 
H Pf(B f) { B soaayxe g f 

orrpeJlenSinHCb C liOMOillbiO KB8Jlp8TH'IHOA HHTepiiOnSIUHH cflyHKill 

P ( 8 ll ) , 38Jl8HHhlX B cflopMe 'IHCnOBbiX Ta6nHU1 IIpH COCT8Bn 

ucnonbaosanHCb rrony'leHHbie B HI11134>A 9KcnepHMeHTanhHhle 

BHCHMOCTH p. ( B ) anSI cTallll CT.}{ puc. 3). KoppeKIIH 

no cflopMyne (1) rrocneaosaTenhHO rrposoaunach so scex c~ 

ceTKH Bll Onh I'OpB30HT8nhHblX nHHHA1 IIpH'I~M K8~hlA paa HC 

TO 3H8'19HBe IIOT9HUH8na1 KOTOpoe cnO}I{HnOCb K Jl8HHOMY MO~ 

Ha'lanhaoe pacrrpeaeneaue A 6hlno aaaaao· ·lloCTaTO'IHO rrpo1 

'18CTHOCTH 1 fiOCTOSIHHhlM B soaaylliHOM aaaope H · nHHeAHO yl 

sayTpeHHHX K saem&HM rpaaauaM B o6nacTH }Keneaa. Ha ll 

Type }Keneaa A rronaranocb paBHbiM aymo. 

.11TepaUBOHHbiA rrpouecc C'IBT8nC51 38KOH'I9HHhlM1 e< 

:I Ill A 
1 1 

I oKa3biBanach Me&hme aarrepea aaaaaaoro qucna 

t ' • -
peaeneHBSI TO'IHOCTB ~~qBCneHBA, CBSI38HHOB C HeHyneBhlM T, 

JlOI10nHBT9nhHhl9 HCCneJlOBaHHSio 

B Ta6n. 1 rrpHBOilSITCSI a&a'leHBSI seKTopaoro noTeHuBal 

= 22, 2 H HBllYKilHB B ueHTpe KB8Jlp8T8 CO CTOpOHE 

H j • 1,2 IlpH pa3nH'IHbiX 3H8'1eHHSIX BbiilleyiiOMSIHyThlX CyM) 

HHSI 9TBX peaynhT8TOB BBJlH01 'ITO TO'IHOCTb H8XO)KJleHHSI sen&~ 

2.to-4 o6ecrre'IHsaeTcH rrpH T = to-:-:..!. 

fiorpemHOCTb H8XO~eHB51 A 
0 

CBH38HH8H C aHCKpeTB3· 

cocTasnaeT 1-2'x,!3,4,5/ • 
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I g v e .. 1 e e 2 J t l,j 

i_ (Pf w f vf+2gf) 
f=l 

(1) 

HHSIX W - IIapaMeTp1 3H8'1eHHe KOTOpOrO ne:IKHT B HHTepBane 

rroa6upaeTCH B xoae pacq~Ta H3 coo6pa:lKeHHA HaHny'lmeA 

SUHOHHOrO rrpouecca; BenH'IHHbi C HHA9KCOM e <e .. 1 .. 4) 

paM qeTbtpex gqeeK, uMeJOmux o6muA yaen i, i; g £. -<,; >e ; 
477 2 

SI rrpoHl!uaeMOCTbj J "" -- J h J - IInOTHOCTb TOK8j 
c 

S J - 38HSIT8SI TOKOM IInOlli8Ab BHyTpH KB8Ap8T8 hx h, 

oarraaaeT c yanoM 
. . p ( d g ) 
1,]; = ---e. d62 g 

c 22 + d 12 c22 + d 22 1 ; 

[ v f 1 

A -A A -A 
t-1,j t-t.j-1 ' t-t.j 1-l,i+l 

Al,i -AI,j-1• Al,j -AI,i+l 

A f+l ,J - A f+l,J-1 • A t+l,i -A t+I,J+I 

A l,i-1 

-AI-I,J'AI,i+l -Al-I,J+I l 
-A A -A - A -A 

f+l ,J- t ' l,J l+l,J ' l,J+l t+l,J+l , 

A l,j-t-AI-1,1-I'AI,i 
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2 
CornaCHO IIpHHSITOA CX&Me pacq{!!Ta KB8Ap8T HHAYKUHH B f 

no ljlopMyn~M 

2 1 2 2 2 21 2 2 2 2 
[ 8 a 1 - -:r [ c 11 + c 2 1 + d 11 + d u t, c 2 1 + cs t + d 2 t+ d 2 2 • 

L 2 h 

2 2 2 2 2 2 2 2 

C 12+C 22+d 12 +d ta • C 22+ C 32 +d 22+ d23]. 

2 
3H8'19HHSI g f ( B f ) 

2 
H Pf(B f) ( B B03Ayxe g e = 1, 

Bbi'IHCnHnCSI 

Pe 0) 

II 
orrpeaenHnHCb C llOMOllib!O KB8Ap8TH'IHOA HHTepnonHUHH ljlyHKUHA g ( B H 

P ( B 2 ) , 38A8HHbiX B ljlopMe 'IHCnOBbiX Ta6nHU 1 IIpH COCT8Bn9HHH KOTOpb!X 

HCIIOnb30BSnHCb nony'leHHbl9 B HI1118$A 9KCII9pHM9HTiilnbHbl9 A8HHbl9 0 38-

BHCHMOCTH p. ( B ) am1 cTanH CT.}( puc. 3). KoppeKUHH noTeHuuana 

no ljlopMyne (1) nocneaoaaTenbHo npoaoaunac& so acex C'I~THhlX yanax 

C9TKH Bll Onb ropH30HTan&HbiX nHHHA, IIpH'I~M KS}f{Abllt paa HCIIOnb30BanOCb 

TO 3H8'19HH9 IIOT9HUHana, KOTOpoe CnO:lKHnOCb K ASHHOMY MOMeHTy. ITepBO-

Ha'lan&aoe pacrrpeneneaue A 6binO 381l8HO ·aoCTSTO'IHO IIpOH3BOnbHbiM1 B 

'18CTHOCTH 1 IIOCTOSIHHbiM B B031lYlliHOM aaaope H · nHHeii:HO y6biB8IOWHM OT 

BHyTpeHHHX K BHelliHHM rpaHHU8M B o6naCTH ll<eneaa. Ha BHelliHeM KOH

Type ll<eneaa A nonaranoc& paBHhiM Hynto. 

11TepaUHOHHbiA npouecc cquTanCSI 38KOH'IeHHbiM1 ecnH BenH'IHHa 

1: Ill. A 
1 1 

I oKaabtBanac& MeHbme Hanepen aaaaaaoro 'IRena T • llnH on-

f ' • 
peneneRHSI TO'IHOCTH BhJqHCneHHA, CBSI38HHOH C HeHyneBbiM T, IIpOBOIIHnHCb ,. 
nononHHTen&Hble uccnenoaaHHH. 

B Ta6n. 1 IIpHBOIIHTCSI 3H8'19HHSI B9KTOpHoro IIOT9RUHana A B TO~Ke 

22, j = 2 H HHIIYKilHH B 119HTpe KB81lp8T8 CO CTOpOHSMH = 21,22 

H j = 1,2 IIpH paanH'IHbiX 3R8'19HHSIX BbillieyiiOMHHYThiX CyMM, 11a cpaBHe

RHSI 9THX peaynhTSTOB BHIIBO, 'ITO TO'IHOCTb H8XO:IKII9HHSI BenH'IHHhi Bo BhiW9 

2,10-4 o6ecnequaaeTCSI IIpH T = 10-:l, 

ITorpemaocT& aaxo:~KAeHHSI A .caHaaHHaSI c AHCKpeTHaauueA aana'IH, 

COCT8BnSieT 1-2%/3,4,5/ • 
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I 

flone B pa6oqeft o6naCTH ( IIYHKTHpHblft IIpSIMOyronbHHK Ha pHC, 1) IIpH-

HSITO xapaKTepH30B8Tb BenH'IHHOft HHAYKUHH B o 

H60nbrneft HeOAHOpOAHOCTbiD 

a cpeAHeA TO'IKe 0 H aa-

B max - B min 

( -
B o 

B AanbHeArneM sTH aenH'IHHbi 6yLiyT HcrronhaoaaTbCSI AnSI cpaaHeHHSI paanH'IHbiX 

B8pH8HTOB, 

OcHOBHbie peaynbTBTbi pac'leToB rrpHaeueHbi Ha pHc, 1,2,4 H a Ta6n. 2. 

Ha pHc, 1 Hao6paJKeHa KapTHHa CHnOBbiX nHHHA rronSI H nHHHA B • const 

AnSI cny'laSI c 
1

• c 
2 

-c 
0 

• 0,050 Kos#HuHeHT C 0 CBSI3aH c cyMMap-

Hb!M TOKOM I , IIpOTeK8IDlllHM qepea IIOIIepe'IHbie Ce'leHHSI KBTyiiieK, COOTHO!I!e

HHeM 
6 

92,4.10 6 
I,.--- · C 

0 
,. 3,67. 10 

0,4 TT 

rue [I ) • a , KaK BHLIHO H3 pHC, 1, 38MeHa peanbHOro KOHTypa MaraHTa 

CTyiieH'I8Tb!M IIpHBOLIHT nHllib K noKanbHbiM KOne6aHHSIM CHnOBb!X nHHHft H 

nHHHft B,. const, 3TO CBSI38HO C 6onee CHnhHbiM H8CbiUleHHeM OCTpbiX BbiCTyiiOB, 

llm1 o6nacTH EL - 1 Ha pHc. 2 npeucTaaneaa noupo6HaH KapTHHa aHa'leHHA 

KOMIIOHeHT H BenH'IHH BeKTopa HHLIYKUHH 0 Bbi'IHCneHHbiX Lii:ISI ueHTpOB Sl'leeK, 

Ha pHc, 4 unH ABHHOii: KoH<PHrypaUHH MarHHTa rrpHBeAeHbi TpH 38BHCHMO-

CTH B (I), Cny'I8H a) COOTBeTCTByeT 6e3JKene3HOMY BapH8HTY MarHHT8 0 
0 

6) - B8pH8HTy C 6eCKOHe'IHO 6onbiiiOH IIpOHHuaeMOCTbiD0 H B cnyqae B) Y'ITe-

H8 peanbH8SI 38BHCHMOCTb ,t ( B ) • fio yp9aHS1 HHLIYKUHH B 0 • 20 KrC 

aiP!fleKTbl H8CbiUleHHSI IIpOSianSIIDTCSI cna6o (cpaaHHTe cny'la:H 6) H a)). ~TO 

06'bSICHSieTCSI TeM, 'ITO B H8CbiUleHHOM COCTOSIHHH H8XOASITCSI nHIIIb He6onblliHe 

yqaCTKH JKeneaa B pa~oHe yronKoa. flpH LI8nbHeftrneM yaenH'IeHHH HHLIYKUHH 

' ace 6onbrnHe y_qacTKH JKene3a H8Cb!lll8IDTCSI ( CM., aarrpHMep, nHHHH B • const 

Ha pHCo 1), H 9TO IIpHBOLIHT K CyiiieCTaeHHOMy OTKnoHeHHID KpHBOft a) ( KpH

aaSI aaMarHH'IHaaHHSI) OT nHHeAaoro aaKoHa. HaH6onbrnaH aeoLIHOPOAHOCTb 

IIpH STOM yMeHb~aeTCSI ( CM, L18HHbie Ta6nHUbl pHC, 4) • 
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II ., 

finH BbiSICHeHHSl 38aHCHMOCTH OCHOBHbiX xapaKTepHCTHK II' 

OT pacrrpeLieneHHSI TOK8 I MelKLIY K8TyiiiK8MH 6binO H3y'leHO 

pHaHToa.( peaynbTaTbi pacqeToa npHBeLieHbi a Ta6n.2). Koa<P<PHI 

IIpOIIOpUHOR8nbHbl IIOCTOSIHHb!M rrnoTHOCTSIM TOK8 

2 
C 1 , 2 ,. 0 ,4 TT J 1 , 2 • h .10 

-6 

IIpH'IeM HHLieKC 1 COOTBeTCTayeT 3H8'1eHHSIM 0 OTHOCSilllHMCSI 

nnomaLIH KaTyrnKe, [J]-~2 ,Ha conocTaaneHHSI paanH'I 
CM 

cneLiyeT, 'ITO npH L18HHOM pacnonoJKeHHH aaaopa MeJKLIY Ka~ 

ny'llliHe XapaKTepHCTHKH HMeeT cnyqaft paaHb!X IIJl 

( C 1 • C 2 • C o ),K COlKaneHHID, H3-38 HeLIOCT8TK8 apeMeHH HE 

HaaeCTH OIITHMH38UHID IIOnOJKeHHSI 3830pa MeJKLiy K8TYlliK8M 

Pac'leTbi rrpoBOLIHnHcl. aa 3BM E3CM -3M • B cpeLIHeM 

aHT pac'leTa Tpe6oaanocb oKono qaca MalliHHHoro apeMeE 

PaccMoTpeHHbitl: aapHaHT MarHHTa 6btn npeLino:JKeH < 

Hl1l13<J>A E.E.fpHuKoabiM H IO.n.HH!f>oaToabiM. 

AaTopbi 6naroAapHbi H.M.BHpSicoay H M.H.Conoabeay a~ 

38HHYID IIpH Bb!IIOnHeHHH pa60Tb!, 

AaTopbi npH3HaTenbHhi H.E.HccHHCKoMy aa none3Hh 

peaynbTaToB pa6oThi. 

nHreparypa 

1. H.H.llotiHHKOB, A.6.CHMBKOB, PemeHHe aayMepHbiX HenHHe 

CT8TH"leCKHX 381J..B"l H8 3BM. nperrpHHT HJ1J13cJ>A, ne1 

2. H.H.lloilHHKOB, A.C.CHM8KOB. PemeHHe asyMepHbiX MarHJ 

3848"1 Ha. aneKTpoHHOti Bbi'IHCnHrenbHOil M81JJHHe. Cosemt 

poBBHHJO IIY'IKOB 3BpivKeHHbiX qacTHU BbiCOKHX aHeprHti (C 

UHii). OJ1RJ1, 9-3582, lly6HB, 1967. 

3. A.M. Winslow. Proc. Intern. Symp. on Magnet Tee 

1. 965, p.1. 70. 

4. J.S. Colonias and J.H.Dorst, TaM JKe, crp. 188. 
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oqeii: o6naCTH ( rryHKTHpHbiil: IIpSIMOYI'OnbHHK H8 pH Co 1) IIpH-

B8Tb senH'IHHOii: HHllYKUHH B o B CpeaHeil: TO'IKe 0 H Ha-

pOllHOCTb!O 

B max - B min 

( - B o 

H senH'IHHhl Oyl!yT HCIIOnb30B8TbCSI l!nSI CpaBHeHHSI pa3nH'IHhiX 

e3ynbTaThi pac'leToB rrpHseaeHhi Ha pHc. 1,2,4 H B Ta6n. 2. 

300pa)l(eHa K8pTHH8 CHnOBhiX nHHHil: ITOnH H nHHHil: B • con"t 

• C 
2 

- C 
0 

• o,oso • Koa<fxfmuHeHT C 0 CBSI38H c cyMMap

poTeKaiOIUHM '19pe3 nonepe'IHbie C9'19HHSI KaTyiUeK, COOTHO!IIe-

6 
92,4 • 10 6 

I .. --- C 
0 

.. 3,67. 10 
0,4 1T 

8K BHLlHO H3 pHCo 1, 38MeHa peanbHOI'O KOHTypa M8I'H;HT8 

HBOLlHT nHIUb K nOKBnbHhiM Kone6aHHSIM CHnOBhiX nHHHJl: H 

CBSI38HO C 6onee CHnhHhiM H8ChiiUeHH9M OCTpb!X BhiCTynoB. 

Ha pHc. 2 npeacTaBneHa noapo6HaSI KapTHHa 3Ha'leHHll: 

H'IHH B9KTOpa HHLlYKUHH 0 Bbl'IHCneHHhiX Lll!SI UeHTpOB Sl'leeK. 

nH LlBHHOH KOHqmrypaUHH M8I'HHT8 I1pHBel19Hhl TpH 38BHCHMO

nyqaii: a) COOTBeTCTByeT 6e3)1(ene3HOMy BapH8HTy M8I'HHT80 

6ecKoHe'IHo 6onbmoii: rrpoHHuaeMoCThro, H B cnyqae B) y'ITe

HCHMOCTb tL ( B ) • llo ypoBHSI HHLlYKUHH B 
0 

• 2Q Kf'C 

HHSI IlpOSIBnSIIOTCSI cna6o (cpaBHHTe cny'laH 6) H B)). aTo 

o 'ITO B H8ChiiUeHHOM COCTOSIHHH H8XOLlSITCSI nHIUb HeoonbiUHe 

B pa~OHe yronKOBo npH aanbHeii:IUeM yBenH'IeHHH HHllYKUHH 

CTKH )l(ene3a H8Chl!U8IOTCSI ( CM, 0 H8IIpHMep0 nHHHH B • con"t 

0 IlpHBOLlHT K CyiUeCTBeHHOMy OTKnoHeHHIO KpHBOJl: B) (KpH-

8HHS1) OT nHHell:aoro 3aKoHa. HaH6onhmaSI aeoaaopo~HOCTb 
aeTCSI ( CM. Ll8HHbie TaonHUbl pH c. 4) • 
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:.-,, 
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,,:~' ..• ! •' 

:·; i 
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, \~I 
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1
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:·.·: 

i 
', ,! 

.;\,, 
l'll't,l 

llnH Bh!SICH9HHH 38BHCHMOCTH OCHOBHhiX xapaKTepHCTHK IIOnSI ( B 0 H f ) 

OT pacnpeaeneHHSI TOKa I Me)I(LlY KaTyiUK8MH OhinO H3y'leHO HeCKOnhKO Ba

pH8HTOB·( pe3ynbTaThi pac'leToB npHseaeHhi B Ta6n.2). KoscjlcjJHuHeHThi C 1 , C 2 

IlpOIIOpUHOHanhHbl IIOCTOSIHHhiM nnOTHOCTSIM TOK8 

IlpH'IE:'!M HHl!eKC 1 

nnomaaH KaTymKe, 

2 -6 
C 1 , 2 ,. 0,477 J 1 , 2 • h .10 

COOTBeTCTByeT 3Ha'leHHSIM 0 OTHOCSIIUHMCSI K MeHbiUell: ITO 

[ J] • __!!_.113 COIIOCTaBneHHSI pa3nH'IHhlX BapH8HTOB 
cM2 

cneayeT, 'ITO rrpH Ll8HHOM pacnonO)I(eHHH 3830pa Me)I(LlY K8TYIUK8MH HaH-

ny'IIUHe X8p8KTepHCTHKH HMeeT cnyqaJl: paBHhlX IlnOTHOCTell: TOK8 

< C 1 • C 2 • C 0 l.K CO)I(aneHHIO, H3-3a aeaocTaTKa BpeMeHH ae yaanocb npo

H3BecTH OIITHMH38UH!O nono)l(eHHSI 3830pa Me)I(Jly K8TYIUK8MHo 

Pac'IE:'!Thi nposoaHnHcb Ha 3BM E3CM -3M • B cpeaaeM aa Ol!HH sapH

aHT pac'leTa Tpe6oBanocb oKono qaca MaiUHHHoro BpeMeHH. 

PaccMoTpeHHhiti: BapHaHT MarHHTa ohm npeano)l(eH COTPY.llHHKaMH 

HHH3<t>A E.E.rpHuKoBbiM H IO.n.HH<floaToBbiM. 

ABTOphi 6naroaapHhi H.M.BHpSicosy H M.H.ConoBbeBy 38 noMOIUb, oKa-

3aHHyro npH BbiiiOnHeHHH paOOThlo 

ABTOphi rrpHaHaTenbHhi H.E.HccHHCKoMy aa noneaHhie o6cy)l(.lleHHSI 
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