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BJIMAHNAE HA HEYCTOMYMBOCTDb HIJIA3MBI -IBYMEPHON HEOJHOPOIHOCTH
EE HAYAJIbHBIX TAPAMETPOB

C. C. Mouceeé (Hosocubupck)

1. Xopomo u3BecTHO, YTO B HEONHODOAHOH IIasMe MOABIAKTCA HOBHE ONACHBE He-
yCTOWUMBOCTH, CBA3aHHEE C TAK Ha3hIBaeMbIMH Apeii)oBEIME KOmeOaHUAME (CM., HAIPUMED,
[1s 2]). CBojicTBa 9THX HeycTOWIMBOCTEH B ciIydae, KOTAa HadaabHAdg HEOTHOPOLHOCTH IIa3-
MHI UMeeT OfHOMEeDHHIA XxapaKTep, AOCTATOYHO XOpomo n3ydeHsl. OJJHAKO B pealbHBIX yCJIO-
BUAX He BCerjja MOKHO CBeCTH 3afady K ofHOMepHo#. B Kagectse mpumepa 3smech Oyzer
paccMOTpeHA CUTyaLusa, XapaKTepHAs A TaK Ha3HBaeMHIX Jpei¢oBo-TeMIepaTypHHX He-
ycroitanBocTelt (cM., Hampumep, [%: 4]). TH HeyCTOHIMBOCTH 9acTO Pa3BUBAIOTCA IPH OIpe-
JIeIeHHOM COOTHONICHHN MesKIy HAaYaJlbHEIMU IPafMeHTaMH IIOTHOCTH no U TeMIIepaTypH
To. Haubonee omacHoM m3 HuX cunmTaercs[3]; B HacTosamee BpeMsa HeyCTOHIWBOCTH, PAa3BU-

Batomasca npu d 1g To/ d 1g no > 2 B obmacta gacToT o < kzUri) 3A€CH Upj — TEILIO-
Basg CKOPOCTh WOHOB, k, — MPOEKIUs BOIHOBOIO BEKTOpPAa HA HAmpaBieHWe MarHUTHOI'O
mons Hy. Ee omacHoCTh CBSI3aHA € TeM, 9TO aHOMAJbHAS Mudys3us JacTuI, BEI3BAaHHAS pas-
BHBAIOMUMCS HEYCTOMIMBEIM PEIKUMOM, OCTaeTcsA GOIBIION Najke OPH CO3JAHUH B yCTAHOB-
KaX TaKoro crabminmsupymomero ¢aKkTopa, KaK MepeKpelleHHOCTh CHJIOBHIX JMHHUN MarHUT-
HOro moiasa [3].

B pabore [°] ormeueno, 9TO [OBOIBHO TPYHHO CO3aTh SKCIIEPIMEHTAIBbHEE YyCIOBUA
IS BHIXOfla M3 HEYCTOMYMBOrO Auana3oHa IPajiieHTOB IUIOTHOCTH ¥ TeMIepaTypHl, TaK Kak
CyMMapHBIH IOTOK 9aCTHI| HA CTeHKY YCTaHOBKY MeHBIIe IIOTOKA TeIJa. ITH YCIOBUS, eCTeCT-
BEeHHO, MOT'YT TONBKO YXYMMAaThCSA, €CIH M0 KaKOH-1u00 mpuumHe HeyCTOHYMBas 06IACTh
IPaJiNeETOB yBeINIUBACTCS.

Kax oxassiBaeTcs, K pacmUpeHHI0 00JaCTH HEYCTOAIUBOCTH MOKET NPUBECTH BO3-
MOKHasl HEKOIJIMHEAaPHOCTh I'PAJIIeHTOB INIOTHOCTH M TeMIepaTypH. 9Ta BO3MOKHOCTH MO-
sKeT OBITH ONMpaBfaHa o0 PANY NPUYMH. Bo-IIepBHIX, B pealbHEIX yCTAHOBKAX HE CYMECTBYeT
TaKOH BBICOKOW CTENeHN CHMMMETPHH, YTOOBI BOBMOKHBEIE T'DafMeHTH IIOTHOCTH W TeMIepa-
TYpPH OLLIM TONBKO pajmanbEEIMU. Ho Torga m3 obImux yciaoBuil paBHOBeCHs OTHIONb He
crenxyeT obsasaTenbHas KoiauHeapHOCTh Vg 1 V7.

Bo-BTOpHIX, B X0fle paGOTHl YCTAHOBKH MOI'yT BO3HUKATh [OMONHUTEJIbHEIE IIOTOKU
9acTHUI[ ¥ TeIJia, paccachlBaHMe KOTOPHIX IOIepeK IO 3aTPYyAHEHO BBUAY 3aMarHUdeH-
HOCTH ILTa3MBL.

Haxonen, KOECTPYKTHBHEIE 0COOEHHOCTH fake CHMMETPUYHBIX YCTAHOBOK MOTYT IPH-
BOOUTHh K MOSBICHUI0O HE TONBKO PAafUaNbHEIX, HO TaKKe U a3WMyTAlbHHIX T'DaJeHTOB.
IIpuMepoM MOKeT CIIYKUTH CTeJIapaTop.

Ha ¢urype msobpaskeHO CedeHHe CTeLIapaTopa, NepHeHANKYISPHOE CHIOBHIM JH-
BuAM Ho. I10CKOIBKY CHIOBHE JIMHUY IPEICTABIAIOT C000H B IepBOM MPUGIMKEeHIH TOBePX~
HOCTBb TOpa, TO d(PeKTUBHASA CHIA TSIKeCTH 32 CYeT UX KDPUBHU3HE HampaBieHA B ONHY
CTOPOHY W ofpasyeT pasiWYHHEI yroia ¢ pafuaibHBIM rpajfueHToM miaorHocTH !. C mpyroi
CTOPOHEL, CMJIA TAKECTH JaeT MPOeKIUIO TAKKe Ha asUMYTAJIbHOe HANpABIeHWE, W TOr[a W3
YCIOBHH paBHOBeCHs BHITEKaeT, 9TO [ONKEH MOSABUTHCH a3MMYTANbHBIA I'PajMeHT IIOTHO-
cru. O6paTuM BHUMaHMWe, 9YTO HAYaJbHAS HEOTHOPOAHOCTH IMpHoOpeTaeT Temepsh CyMIeCTBeH-
HO IBYMEDHHIH Xapakrep.

2. Ilpu BHIBOfie JUCOEPCHOHHOrO YpPaBHEHWs y9TeM 3aBHCHMOCTH IIOTHOCTH ¥ TeMIle-
PaTypH OT KOOpAWHAT Z, Y, T. €. no (Z, ¥), To (z, y). JIByMepHEIA xapaKTep HAadaJbHOH
HEeOJHOPOMHOCTH IPUBOAUT K N3MeHEHMIO ApeitpoBrIx dacToT. B camMmoM [iese, eciiy MO 0KUTh
no = no (z, y), To = const, To I BO3MyMeHNi NopAfKa exp (— iw? -+ ikr) ypaBHeHHA 2,
OIMCHBAIIYE ApeiioByI0 BOIHY, IPUMYT BUL

x 0Ny
_—

—ion+c¢ =0, — ik,nTo—enoE, — 0 (2.1)

YpaBeerna (2.1) onucrBalOT paBHOBECHE SIEKTPOHOB BAOJH CHIOBHX JMHUHA MarauT-
HoOro noxusi Ho M coxpaHeHNe YHCIA JacTHIL. 37leCb n — BO3MYIIeHHAA INIOTHOCTh, ¢ — CKO-
pocTh cBera, Ey,y,, — KOMIOHEHTH 3MeKTpuYecKoro moma. M3 (2.1) mmeem }

- (2.2)

B ob6mem Clydae B KadeCTBeé MCXOJHOr0 ypaBHEHH:A, ONHCHIBAIOIMEro ABMKeHHEe 3aps-
JA0B, paCCMOTPUM KUHETHYeCKOe ypaBHEeHUe A B03MyII[eHHOﬁ IIOonpaBKA K @yHKHHH‘ pac-

1 Ha cymecTBOBaHme TaKOii €CTECTBEHHOH IIOIePeYHOIi rOYPHPOBKY Ha CTeJjIapaTope
ooparni BHmMaHme P. 3. Carmees.

2 3mech W nmajiee HpefNOJaraeTcsi, 9TO HAaJaJbHHEE IIapaMeTpPH MEHAIOTCH JOCTATOYHO
Me[JIeHHO, TaK 9TO MPUMEHUMO KBasUKJIaccudeckoe NpubiamxeHwme [6].
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npeneineHns 0e3 CTOIKHOBUTEIbHOr O HHTEerpajia
a of;

U‘ c

0 (2.3)

+ (VW) /. + o

3mecs ©p, — APMOPOBCKAs JaCTOTAa JACTHI[ COPTA Je
PasHoBecHasa (ymEKnuA pacmpefenxeHus f;° JOMKHA YAOBIETBOPATL yDPABHEHUIO

H af .0
(V)£ +mH7\v>< H"] 7= =0 (2.4)

PemenueM 3Toro YpaBHEHUA 6yJIET OpOM3BOJILHASA (I)yHHIlI/IH WHTEeTrpajioB [IBIKEeHUA,
3aJJaBaeMoro ypaBHeHUAMA

(2.5)

dr dv Ho
’ v X H,

IlepBRIME WHTeTpajiaMH 9TOH cuCTeMBl OyIyT
v
€, x + ) y—- Vprs
Hj
3mech & — smeprus. EcrectBeHHO BHOpaTh YHROUIO paclpefieleHNs HeBO3MYyIeHHOMR

IJIa3MEL B BUJIE

n. \ e

/
—— . S Fo Tgy = 0 | a— _
1 o) O y v, 0yJ fois 101 [ I exp (

m ;v > (2.6)

0j

OTMmeTnM, 9TO paHee PaccMAaTPHBAINCH QYHKIMM pacUpefielieHNdA, 3aBUCAINNE TOIBKO
or e u (z + vy / ©+.). Pemenne ypaBHeHnsa (2.3) UMeeT BUJ

t

/;= di 2.7
J -0y
3nechk mETerpan GepeTcAd IO HEBO3MYIIEHHHIM TDPaeKTOPHUAM
9aCTHI COPTa ], 3aflaBaeMBHIM yPaBHEHHAMN (2.5).
HucnepcuonHoe ypaBHeHMe n,— n; (n; — BO3MyIIEHHAs
IJIOTHOCTh YAaCTHI[ COPTa j; ) MpmoGpeTaeT BHI

S fed3v=S f.d3v (2.8)

Onyckas DpPOME;KYTOYHBIE BHIKJANKN, HOmo0HEE, HampuMmep [3], mpmBefeM oKoHYa-
TeJbHLA BHJ ypaBHeHHA (2.8)

®
— ;g (T_o _m.(on_a_x_ + m;0p; X

2n

\ mP LN
)exp\ 3T, ) To; dv, :0 (2.9)

&k,
% fO](U)dv SJ2{ J_

Y o—ky, ,—lo
“oo “ 9

IIpr o << @, B CyMMe 10 [ TOCTATOYHO yJIePHKATh JIHIID WIeH ¢ ! = 0; yaursiBasg, 910

mo 2 0.2, 9.2
exp— 5 J° ’

"nmeck Iy — PyEKnus Beccemss MHIMOrO apryMmeHTa, vy, — TEIJIOBAA CKOPOCTH Jac-
Tuy, ypaBHeHHe (2.9) MOKHO mepenmcaTh CIEAYIOIMUM 05pa30M: (2. 10)
i V= 1

+ =1 v o— .+ =, (1 6\/1——0
(kz T1)2 szTi T Vﬂ kszi + (L )

4 . 8T0 . 8T0 6.2 642 2|—
eHy v 9z ~ "x oy A=exp 1o 6=0, l,l—I()(l/zeiz)J
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B ypaBmenun (2.10) mpemHeOperaercss BKIAJOM OT IEKTPOHHHIX TOKOB, 9TO 3aKOHHO
upa kv, [ @y, << 1, B yIuTsBaerca, 410 @ < k,v,;. Pemasa ypasuenne (2.10), maiimem

2 _ 02 11
Im(o:—ikzvﬂ<—A— Va+ Vn WL—Z—%(1—I—§)—1J X

T+2(~;—T<i+6)—1)]2+n}_1

{5 +2| g a+o—11 i

[CTERY]

To\y 0z ~— x 9y /]’ P g\ Y 0z x dy )
YcaoBue meycroiiunBoct Ime > 0, coraacHo (2.10) mpuobperaer Buf,

nedTo | O 2 (1 oy 8n0/8y\< ky 8Ty ) oy\~t 2.42)
Todng [0z~ 1+ 6\" "k, g0z &, 9T/ 0z) (2

W3 »TOro HepaBeHCTBA BHEITEKaeT, 4d4T0 ecau Vng u VI HEKOIJIHHEAPHH], TO
00macTh HEYCTOHYMBOCTH CYIIECTBEHHO DACIIMPAETCS IO CPABHEHMI0 ¢ O0BJACTHI0, YKa-
saHHOil B pabore [3]. OGnacTh HeyCTOMYMBOCTH BKIOYAeT B ce0s Telmeph CIydail, Korja
0T/ 0x u Ony / Ox wuMeroT pasHble 3HaKW; ecau 0To/dy — 0, TO HeyCTOHIMBOCTH BO3-

MO;KHA IIpH
dlgTy/dz
V= 8lgny oz St

ITpu arom, ecian Ony/ Oy <& dno / O, TO ky > k. Hymno, ogHaro, uMeTs B BHAY, ITO
MUHEMaJbHOE 3HadYeHnwe f§, KOTOPOT0 MOKHO ellle JOCTUTHYTb, He NOIKHO HAPYIMATh yClI0-

BUE ©; 2= k,v,; , TAK KaK

Ro o~ K202, /0 < ko,
CrmepyeT oTMeTHTB, 9TO HeKoJauHeapHOCTh V7o M Vno HPHBOAUT K H3MeHeHHIO 00-
JacTH HeYCTOHYMBOCTH U B psiie APYTUX ciaydaeB. Hampumep, HeTPYAHO BUIETH, 9TO PaCII-
psAeTca obiactp HeycToiguBocTH [3], CBABAHHOH € y9eTOM TEIIONPOBOJHOCTH BIOAB CHJIO-
BEIX jimawnii Ho; rpaHAa 0GIacTH CYIeCTBeHHO ePeMemiaeTcs B CTOPOHY IO 0MUTENAbHEX §.
B camom meme, KaK crmefyeT U3 IPUBENeHHOTO BEIIE PAaCCMOTPEHHA, KPHUTEPHHd Pa3BU-
THA IpeiioBO-TeMIepaTy pHLIX HEYCTOMYMBOCTEH MOKeT OHITH 3aIHCAH B BHAE COOTHOIICHUA
Memy @;, OnpeeleHHOR no GopMyie (2.2), I BeINIUHOH ®,, OMPe/leIAeMOll AHAIOTNIHO

c 0Ty T,
— —_—k — 2.1
mT—eH[)(yax kx 8y) (2-13)
Torpa Kputepmit pasBUTHA HEYCTOHYMBOCTH, CBS3aHHOHU € y9eTOM TEILIOHPOBOJHOCTH

BAoab Hy, MOKeT OBITh 3aIMCAH B BUJIEC

“’r/")i<0 (2.14)

B cayuae rommumeapuocTu V7'y u Vi nomydaercs xpurepui [3] d 1g To / d 1g no < 0.
B mpormBHOM ciygae umeem
(k, 0Ty/ 0z — k0T | Oy)

k, 0ny [ 0w

Brrpamenne (2.15) [1a mpocTOTH 3amUcaHO B ciaydae, Korga Ong / 0y = 0. Otciofia u
clIeflyeT BBHICKa3aHHOe BEHINIe YTBep:RAeHUe.
Iocrymmia 27 IV 1966
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