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OH!Wl XAPAICTEPMCTMK.A. PAEOTH 

K CHJII,HOMy H3M8H8HHIO O6.IDIKa MHOr.l'!X o6JiaCT8l1 (Jlli3HK.H np11BeJIO B 

nocJie~e ro~ IIORBJieHHe MaKpoCKOIIH'!eCIG'IX KBaHTOBliX np116opoB -

Jia38poB, Ma38p0B, KBaHTOBliX CTa~apTOB '!aCTOTbl 11 npyr11x, cpen.11 

KOTOpIDC cymecTB8HHOe MeCTO 3aHl1MalOT CBepxnpoBO.Itlllill18 J(BaHTOBble .l1H

TepqiepeHUHOHH1,18 ycTpOl1CTBa - CKBH,D;U. Ilporpecc l1HTeppepoMeTpl1H C 

IIOMom1>10 CBepxnpoBO,IVIlllHX KBaHTOBliX ycTpol1cTB, C o~ol1 CTOp0Hbl, 

BH3BaJI B03HHKHOB8ID18 HOBIDC pasneJIOB glli3l1'!eCKOl1 3JieKTpoHHKH .l1 pa

MOgJH3HKH, a C ~yrott CTOpOHH, B 3KcnepHMeHTaJibHOl1 ~H 3l1Ke OTKPHJI 
B03MOJKHOCT1, nocTaHOBKH MHOr11x OIL:,ITOB C HeMblCJil!MOH npeJ!Ule TO'!

HOCTl>IO. 
KBaHTOBble CBepxnpoBO,IVIlllHe HHTeppepoMeTpbl ( COKpame1rno KCH) 

MOrYT l1CITOJI1,3OBaTl>CJi B Ka'!eCTBe pa3JIH'!HblX BblCOJ<OqyBCTBHT8Jil>HblX 

MarHHTOMeTpoB, 1;3e6epMeTpoB, rpan;ieHTOMeTpoB, BMIIepMeTpoB, BOJII,T

MeTpoB 11 npyrHX npHOopon. I1HTep:fl8poMeTpl1!i C nOMom1,10 CKBl!non OT

HOCHT8JI1,HO npocTa no 11!8TOMK8, HO cymecTB811HO rrpeBOCXOMT no 

CBOeil '!YJ3CTBlIT8JII,HOCTl1 npyrHe cnocoObl l13MepeHl1ii 3JI0KTpH'!8CKHX H 

MarHHTHIDC B8JIH'!HH, 11 Ha ceronHfIIlJHHH neHb HHTep:pepoMeTpH!i C no

MOml>IO CKB.HnOB HaxOMT BCe OOJiblllee IIpHMeHeH.118 B ipyanaMeHTaJibHOM 

11 npHKJianHOH (!)H3HKe. 

Il p e n M e T O M H a C T O Ji m e r O H C C JI e n O B a -

H I~ Ji RBHJIOCl> TeopeTH'!0CKO0 11 3KCITepHM0HT8Jil>HOe H3Ytf0HHe (j).113H

'!8CKHX npoueccon B CKBHnax, l1CCJienoBaHHe OCHOBHliX CBOMCTB CKBH

noB, onpeneJIRIOmHX CHrHaJil>Hble 11 lllYMOBble xapaJtTepHC'l'HKH KC!1, a 
TaKJKe npHMeHeHHe KCM B OIIblTax (ji~aM8HT8JII,HOH 11 npl1KJia.r\HOti qJH-

3HRl1. 

B 1967-68 ronax. K KOTOpblM OTHOCHTC!i Ha'!aJIO onHcaHHblX l1CCJie
.r\OBaHHH aBTOpa, OCHOBHUe qepTbl RBJieID1i1, npoHCXO,IVIlllHX B KOHTaKTax 

).CK03e~OHa, CTaJil! 6oJiee HJil! MeHee nOWITHbl, H noRBlIJiaCb BO3MOJK

HOCT1, Bbldopa nyTeii pea.7Il!3awrn UHTep:pepoMeTp1111 Ha CRBH,l{ax, onHaKO 

(!ll13HK8. rrpoueccoB, IlpollCXO,lJ,HllWX B CKilltnax, HX OCHOBHble CBOHCTBa 

OWII! eme He H3Y'l8Hhl, He dHJIO naHO aneitBaTHOro TeopeTH'!eCKOro OIIH
camm HHTeµt,epoMeTpoB Ha (;KBH.l{aX. TaK.oe noJIOlKeHHe odycJIOBl1JIO He

odxon,1111ocT1> npoBeneHHR OID!CaHHOrO B n;iccepTal(HH Ul1KJia HCCJienona

HHH no (!)H3l1Ke CKBH,l{OB H paspaOOTKY HX HOBID( KOHCTpyKTHBHIDC perue

HHiL 
OcodYIO a KT ya JI I, HOC T 1, H HHTepec 3THM HCCJienoBa

HHRM rrp.11naBaJia BO3MOJKHOCT1> rrponeneHHR C IIOMom1,10 tCM 3KCnep.llll!eE

TOB B odJiaCTH cp~aMeHTaJibHOll (Jlli3l1.Kl1, TaKHX,KaK npoBepKa npHH
rnrna 3KBJIBaJieHTHOCTH H rrpoBepKa rmIOT031:I O HapYllJ8Hlc!H cP...:l1HBapl1-
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aHTHOOTl!, B qil{3rute TBep.n:oro T8JI.a l! IIpHKJia.n;HOtt qil!3HK8. _no o:ax nop 
HapymeHHe CP-HHBaPHaHTHOOTH o6HapyxeHO TOJII>KO B O.n;HOM qil!SJA80KOM 
SIB1!eIDll! - paona.zte K-MesoHOB. IIo:eoK HBJielil!tt, sanpe111emmx CP-HH:sa
pl!aHTHOOTI,D, B .n:pyr:ax o6JI.aoTmc qil!snKH, B '3'.aOTHOOTH, no:aoK 8JI8KTPH
'3'.80KOrp .n::anoJII,Horo MOM8HTa 8JI8KTpoHa - O.n;Ha ll3 aKTyaJII,HHX sa.n;aq 
00Bp0M8HH~i1 qil!SllKH. 

Ju>yroii B8JltHOi1 l! aKTyaJil,HOff npo6JieMOit 8BJI!l8TCR 8KOII8:pllM8HTaJII,
HaJI npoBel)Ka OOBpeM8HHOH T80pHl! rpaBHTaJ.Ot:a. IlpoBe.n:emme .n:o o:ax 
nop rpaBHT~OHH!:18 8KOil8p:aM:8HTH He KOOffYJill.Ob OOHOBHOro CBOIOTB8. 
rpaBHT~oHHoro IIOJIII, npe.n;oKasHBaeMoro Teoplleff 3:lbm!TettHa, - ero 
T8H30pHOOTH. Ta.RHB 3HaM8HHTH8 8qxp8KTH, KaK KpaOH08 OM81ll8HH8, OT
KJIOH8HH8 Jiy'la OB8Ta rpaBHT~OHHHM nOJieM (C~). npe~eOOWI ne
p:areJIR.II Mel)KypM, sanas.n;HBaHHe pa.n:apHoro axa, on:aoHBaJJToa .n::aaro
HaJII,HHMl! '3'.JI8HaMl! M8Tpl!'180KOro T8H30pa. B OB.II3H O 8Tl!M 3KOll8pl!M8H
TaJII,HaJI npoBepKa IIpE.~na 8KBl!BaJI8HTHOOTH ,nJIJI B3a:aMo.n;eiloTBH.II, on:a
OHB8.8MOro He.n;:aarOHaJibHHMR '3'.JI8HaMH M8Tpl!'3'.80KOro TeHsopa, aKTyaJil,Ha 
H OTaJI.a BOSMOJltHa ,lDlllll, B HaOTO.filll88 BpeMll 6JI.aro.n;apit HOllOJil':,30BaHHJ) 
BHOOKO-qyBOTBHT8JioHOtt T8XHHKH - KCH. 

AKTyaJ.ll,HH8 IIO OBoett HaIIpaBJI8HHOOTH IIp.BKJia.n;HH8 HOOJI8,Il;OBaHH.II 
o6mipyxeHHoro H3M8H8HWl HaMarHH'3'.8HHOOTH !p8PPHTa .B MOM8HT 003.n;aHWI 
B HeM pa.n:a~oHHHX .n;eq>eKTOB, HSY'JSHHe aKpaHHpoBB.HM MarHHTHHX 
nOJieit OBepxnpoBO,IUIIIIHMH o60JIO'llltaMH H HOOJI8,Il;OB8.Hl!Jl no M!U'Hl!TOKap
.n::eorpaqia:e .n;aJIR HHT8p00HH8 pesy.!Jl,TaTH 6Jiaro.n;apit y;Ita'>Hott T8XW!.'180KOH 

peaJIRs~n. 
U e JI b Ha OTO .II Ille tt pa 6 0 Tu: 

I. TeopeTH'180K08 H 8KOII8pHM8HTaJIDH08 BOOJI8,Il;OB8.Hll8 npo~eOOOB B 
KB8.HTOBHX OB8pxnp0BO.ztfflllHX HHTepipepoMeTpax; paspa60TKa T80p0TH
'180KHX OOHOB pa60TH.KB8.HTOBHX OB8pxnp0BO,ItSlllHX mlT8P]18pOM8TPOB H 
oos.n:aHHe 3KOII8p:aM:8HT8Jll>HHX M8TO.n;HK M.1I IIOJiy'l8HH.II l!HT8pip8poMeTpoB 
0 y;I(OBJI8TBOpJlllll1!MH Tpe60BaHH.IIM 3ROnepHM8HTa OHrHaJibHHMl! H myMO

BHMlt xapaRT8pHOTHK8.Mll; H3Y'J8Hll8 yoJIOBHH OIITBMHS~B pa60TH KBaH
TOBoro OB8pxIIpoBO,nmit8ro HHT8pip8poMeTpa. 
2. 3KcnePH114eHTaJII,HH8 HOOJie.n;oBaHHSI no qiHs:aKe TSiroTeHM H qil!s:aKe 
3JI8M8HTapHHX qaoTH~. 
3. IlpHM8H8HH8 KCH ,nJIJI pemeHM sa.n;aq qil!sHKH TBep.n:oro TeJia H IIPH
KJia.n;HHX 38,I(a ... 

Cpe.n;:a pesyJioTaTOB, IIOJiy'l8HllliX B .n;H008pT~OHHOA pa60T8, 
Hay Tl Hy D HOB ll_3 Hy IIp8,Il;CTaBJIJmT: 
I. BnepBHe llOJiy'l8HH08 8KOII8PHM8HTaJioH08 ,Il;OKa3a'l'eJioOTBO 0~80TBO
B8.HH.II OIITID.!a7IJ,HHX B8Jlll.'3'.HH llapaM8TpoB OHOT8Mll OKBH.n; - KOHTyp. 
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2. 3KonepMM8HTaJioHO o6Hapy,iteHHaSI u ll3Y'!8HHaSI IIpmi!OyrOJILHafl qiop1,,a 
onrnaJia OKBH,ll;a, o6'bJICHeHUe ee npoHCXOji{J];8HU.II U ycJIOBUfi cymeCTBOBa
Hllfl. a TaIO!te BIIepm.:e 8KCnep:ru1IeHTaJibHO 3aperHCTpHpOBaHHH8 H 06'hlIC
H8HHH8 traCTOTHaSI M qJa30Ba.lI 3aml.CID.10CTU curna.11,no~ xapaKTepMCTUKU. 
3. KOHCTPYKTUBHI,18 pemeHU.II, IIpliM8H8HHl:l8 npn pa3pa60TK8 o.n:uoHH,llyK-. 
THBHl:lX, .n;ByxHH,llyKTHBHl:lX rpa.n:neHTOM8Tplltr8CKUX, traCTH'IHO pe3liCTHBH11X, 
MHOrOH~YKTHBHl:lX H CitBH.n;OB C MaJiofi HH,llyKTHBHOCTLIO, a TaKJKe pa3pa-
60TaHHl:lli TO'IH!lli M8TO.I( HaOTpofiKH CKBH.n;OB I1 pecKBH.n;OB. 
4, Pe3yJILTaTH 8KCnepHMeHTa I1 M8TO.n;I1Ka pa3,n8JILHOrO H3Mepemm B8JIH

'IUHl:l HCTO'IHl!KOB myMOB ~C11. 
5. Pe3yJILTaTl:l H3MepeHUli 8KpaHHp0BaHHfl CJia6UX BH8IIIHUX Marill1THh!X 
rroJieli OB8pxnp0BO.n;.1Illl¥1MH 060JIOtJ:KaMrl., BrrepBHe Bl:lITOJIH8HHh!X c ITOMOmLIO 
KC11, o6Hapy,iteHHM aHOMaiII,Ha.lI 3aBHCllMOCTI, K081IXJillJU:18HTa 8KpaHllpOBa
HU.II .I(Jifl OTaKaHa B ITp0.I(OJILHOM Marill1THOM ITOJie ll 06'hlICH8Hll8 ee B03-

HUKHOB8Hllfl, 
6. MeTO.n;I1Ka 8KCIT8pliM8HTa J1 pe3yJioTaT 113MepeHHfl rpaHHUJ:l cymeCTBOBa
Hllfl 8JI8KTpH'18CKOro .n:nnoJILHoro MO!ll8HTa 8JI8KTpoHa, BITepBlle ITOJ!Y'l8H
HHH B Ma.Kp0CKOITH'l8CKOM OITHTe. 
7, MeTO.n;liKa ITOCTaHOBKH OiruTa '1 p83YJILTaT 8IWITepllM8HTa ITO ITPOBepKe 
IlpllHI.l;liTia 8KBHBaJI8HTHOCTll .Il:Jlfl rpaBllT8.IJ;,10HHHX noJieM C ITpOCTpaHCTBeH

HO-BpeM8HHl:lMll KOMITOH8HTaMH M8TPll'l8CKOro T8H30pa. 
8. 06Hapy,iteHHl:lH ar@eKT 113M8H8Hllfl HaMarHl1tJ:8HHOCTll qieppnTa B MOM8HT 
003.n;aHHfl B H8M pa.n;I18.IJ;,10HHh!X .n:eqieKTOB, 

3TH pe3yJILTaTll flBJiflIOTCfl OCHOBHHMU ll BHJIOCflTCfl Ha 3amHTY, 
113 .n:pyrnx pe3yJILTaTOB' rrpe.n;cTaBJI/IlOIIU1X HaY'!HYIO ll ITpaKTH'I8CKYIO 

u;eHHOCTl,, CJie.n:yeT OTM8THTL B03MOlKHOCTll ll3MepeHl1fl rmp.n;uorpaMM B 
H83amHm8HHOH 8KpaHaMll Jia6opaTopnn 11 p83YJILTaT!1 ITO HCCJie.n;onaHUIO 
(pE)MTOBOJII,TMeTpa ITOCTO.IIHHOro TOKa 11 IlllKOBOJ!bTM8Tpa. rrepeMeHHOro TOKa, 

.ll,lccepTaunSI COCTOHT 113 BB8JJ;8Hllfl, :4 rJiaB OCHOBHOro T8KCTa,. 
3aKJIJO'l8Hllfl H CIIllCKa JIHTepaTypll (94 HaHM8HOBaHHi!). 06MM .n;uccepTa

Ullll 149 CTpaHUu;, B TOM 'IllCJI8 26 Pl1CYHKOB, 

.,-, CO,UEPJiiAHME PAIDTl:l 

IlepBa.lI rJiaBa Ha3l1Ba8TCfl "Panno1IaCTOTHllli KBaHTOBllli CBepxrrpo
BO,nmI!Hti llHTePiJepoMeTp C O.JJ:HOKOHTaKTHhlM rncTepe3HCIIl:lM CKBH.n;OM". 
B ee nne.n;eHUH ITOKa3aHO, 'ITO I!CITOJIL30Ba.HH8 ai,q;eKTOB CJia6otf CBepx
ITpOBO.IUIMOCTH IT03B◊Jifl8T_peaJIH30BaTb yHHKaJILHYIO no CBOefi tJ:YBCTBll
T8Jil,HOCTH HHTePiJepoMeTplltr8CI<YIO M8TO.n;I1KY. AHaJIH3 pa60Tll KBaHTOBl:lX 
CBepxnpoBO.n:IImllX HHTepgiepoMeTpoB JJ;aeT B03MOJKHOCTI, c.n;eJiaT~ 3aKJIIO"I8-
HHe, '3'.TO B KatJ:8CTBe JJ;aTtJ:HKOB BTIOJIHe yn:oBJieTBOPHT8Jl!,HHMll rrapaMeT-
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pm.Ill C TO'Irul 3Pelll1.fI HX np11MelieHll.ft1 06.rra.n;am CRBll.lnl C TOtJe'!HtlMll KOH
TaKTaMll, COBMelllaIOOU1e BHCOKyJO 'IYBCTBHTeJibHOCTb ll 6HCTpo.n;eficTBHe C 
H~eJKHOCTbID ll y.n;o6CTBOM 3KCWiyaTaILHH. 

Bo BTOpoM paa_.n;eJie rrepBOll rJiaBH paCCMOTpeHO paapa6oTrurnoe rap
MOHll'IeCKOe mmefmoe rrpn6m11KeHI1e, KOTopoe ~eKBaTHO OIIllCHBaeT Cllr

HaJibHHe xapaKTepHCTllKll ~OtiaCTOTHoro rncTepe3llCHOro CKBH.n;a. Ilpll 
era llCIIOJib30BaHJIJI y.n;aeTC.fI BH'IllCJillTb Bee OCHOBHHe cnrml.libHHe rrapa
MeTpu Cl1CT8MI1 CKBH.n; - KOJie6aTeJibHHH KOHTyp ll .n;au IIOJIHOe npu6JIJI
JKeHHOe orrncaiwe CJICTeMIJ, ll03BOJI.fI!Oil{ee rrpoBeCTH OIITllMJl3aILHID JIHTep
qiepoMeTpa. 

B TpeTbeM paa.n;eJie rrepBOll rJiaBbl OIIllCaHO_Brrepnue npoBe.n;eHHOe 
3KCrrep:nMeHTaJII,HOe JICCJie.n;oBalille OIITllMaJibHUX rrapaMeTpoB llHTe:PIJepo
MeTpa, KOTOpoe llOJJ;TBep.n;JIJIO peayJibTaTH rrpJI6Jil!JKeHHOro ·TeopeTH'IeCKO-

- I 
ro aHaml3a U II03BOJII!JIO JJ;OCTUrHyTb 'IYBCTBHT0JibHOCTll-peaJibHOro HH-
Tepg'JepoMeTpa Ha YPOBHe 5 'rn-5 cf>. II'u112 IIpl1 'IaCTciTe HaKatJKll 
~ 20 Mru .. 

B 'I0TBepTOM paa.n;eJie rrepBOH rJiaBH paCCMOTpeHH peayJIDTaTbl rrpo
Be.n;euHHX Bnepnue 3KCIIepUM8HTaJibHb!X JICCJie.n;OBalillll 'IaCTOTHoro ll cpa-
30Boro curHaJIOB II IIP.fill!OyrOJibHOit (l)OpMH illllIIJIJ!Ty.n;Horo cnrHaJia, KOTO
pue BIIOJIHe y.n;oBJieTBOJ)IlTeJibHO,OIIHCHBaIDTC.fI B paMKaX pa3BliTOro rap
MOHH'IeCKOro .mmefmoro rrpu6m1JKeHII.fI. 

B II.fITOM paa.n;eJie rrepno:fi rJiaBbl OIIHCaHH llCCJI0JJ;OBaHII.fI.IIO pecK
IlllnaM, Paapa60TKa IIpaKTI!tiecrui y.n;o6Hoii IIX KOHCTPYF.nlll1 Il03BOJll!Jia 
coa.n;aTb ~eMTOBOJibTMeTp c JIHHe:fiHofi ll!KaJio:fi, KoTopilli MoJKeT 6uTb :nc
rroJib30BaH B KatiecTBe npeo6paaoBaTeJm: HanpmiteHIIe - tiacToTa B .n;ua-

rLI 
IIa30He .n;o 10-.1.. B, a TaKJKe ItaK CMeCUTeJib ~OtiaCTOTHUX curHaJIOB 
CBepXBb!COKOll 'IYBCTBHTeJibHOCTJI. OIIHcaHa 06Hapy,KeHHM ll JICCJie.n;OBaH
Ha.fI Ba.RHM c MeTpoJiorntieCKO:fi TO'Irul apeHH.fI oco6eHHOCTb BJill.fIHU.fI Ha
KatJKll Ha pa6oTy peCKBII.n;a. 

Bo BTOpoil rJiaBe, KOTOpM Ha3IIBaeTC.fI "HeKOTOpHe BOIIpoCII MeTo
.n;urui CKilllnOB': rrpone.n;eH aHaJIU3 rrp11MeHelll1.fI CKBJIJJ;OB B pa3JIJl'IHIIX 3KC
rrepll!lleHTax, KOTOpllll IIOKa3llBa8T, 'ITO H8USJiecoo6paaHO BeCTll Bee ll3-
_MepeHU.fI C O.n;HHM TUIIOM CKBU.n;a, TaK KaK 06bl'IHO eCTb B03MOJKHOCTb nc
IIOJib30BaTb CKBll.n; TaKon TonoJiornn u ROHCTPYF.nHH, KOTopw Han6oJiee 
y.n;o6eu B KaJK.n;OM KOHKpeTHOM CJiytJae. IlOKa3aHO, 'ITO l1306peTelf!ille aB
TOpOM 0.n;HOHHJJ;yKTHBHilll, MHOrO.HHJJ;YKTllBHilll, qx>JIDrOBHit CKBH.n; ll CKBU.n;H 
Ha daae ll306peTeHHoro aBTOHO!l!HOro KOHTaKTa 06.rra.n;aroT BIIOJIHe y.n;oB
JieTBOpllTeJIDHHMJI IIapaMSTpaMH KaK C TOtJKH apellil.fI tJYBCTBHTeJibHOCT~, 
TaK l1 C TO'IKll apeID!.fI llX 3KCIIJIYaTaILHOH!lb!X Ka'!eCTB, ll HaxOJJ;JIT npn
MeHeHIIe B perneHUu pa3JilltJHb!X a~ati:. 
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-Bo BTOpoM paa.n;eJie BTOpoit rJiaBII JJ;0TaJil,HO orrucaHO npnroToBJie
lille .zµt03e~OHOBCKOrO KOHTaKTa - CaMM TOHKa.fI l1 CJIOJKHM orrepaILH.fI 
npn naroToBJieHHn cKmt.n;a. Brreprue npone.n;emroe .n;eTaJIDHoe ucCJie.n;oBanne 
pelKllMOB OKllCJieHH.fI KOHTaKTa ll0330JIJIJIO onpe.n;eJIHTb HallJiyti:Illl1H MSTOJJ; 
003.D;alill.fI OKHCHOH IIJieHKll Ha Hll06HeBOM KOHTaKTe ll paapa6oTaTb MeTo
.n;IIKy era TO'IHOH IDCTllpQBKll, Paapa6oTaHHilll MeTOJJ; HaCTpoilrui CKBH.n;a, 
6a3HPYJOOU1HC.fI Ha ll3MeHeHHn ero llH.n;yKTHBHOCTll rrpn llCllOJib30BaHllll 
~eppHTOBHX cep.n;e'!HHKOB, 3HatJHT8JibHO yrrpOCTllJI rrpouecc HaCTpoilKH ll 
c.n;eJiaJI 3TY orrepaILHID, JJ;JI.fI OIITHMaJib!IO OKllCJISHHOro KOHTaKTa, PYTHHHOH. 

B 3TOH JKe rJiaBe o6cy]KJtaeTC.fI Borrpoc ocymeoTBJieHH.fI HaKa'Irui B 
llHTe~poMeTp. E 60JiblllllHCTBe CJiytJaeB HaKatJ:Ka CKBH.n;a ocymeCTBJI.fIST
C.fI BHSiJHHM reHepaTopoM. _3To IT03BOJI.fI8T yrrpOCTHTb cxeMy llHTepgiepo
MSTpa, Ho· Be.n;eT K JJ;OIIOJIHHTeJibHb!M H8CTa6HJibHOCT.fIM, oco6eHHO rrpn 
JJ;OJirOBpeMeHHIIX 3Kcrrep:nMeHTax. IlOKa3aHO, 'ITO paapa6oTaHHM cxeMa 
aBToreHepaTopa rroanoJIJieT na6e.JKaTb 3Toro ue.n;ocTaTKa n coa.n;aTb 
y.n;o6Hllli B 3KCWiyaTaILHH llHTepgiepoMeTp. 

B Tp8Tb8M paa.n;eJie BTOPOH rJiaBH IIOKa3aHO, 'ITO T~ILHOHHHH 
crroco6 ll3MepeHU.fI IIOJIHoro rnyMa llHTS:PIJepoMeTpa MaJlt> HH(l)Op!1!8.THBeH, 
TaK KaK He .n;aeT B03MOJKHOCTH orrpe.n;eJIHTb rJiaBHHH llCTO'IHllK rnyMa. 
Orru~aH paspa60TaHHilll MeTo.n; pas.n;eJibHOro ll3MepeHU.fI IIJYll!OB, KOTOpllll 
IT03BOJI.fI8T OT.D;eJIJITb IIIYJ'llhl CKBH.n;a ll .n;p;yTHX Marlli!THHX UCTO'IllliKOB OT 
llf'JMOB YCHJIHTSJI.fI ll TeM 08.Mlll/l ITOJiy'IllTb Ba.lKHYJ(J llH(l)OP~aILHID O padoTe 
JIHTepqiepoMeTpa, a TaIOKe rrponepJITb HaJIH'l:}18 U361ITO'IHb!X IllyMOB OT 
BndpaILHll ll HaBOJJ;OK, ecJIH TaKI!e llMSIDTC.fI. 

B TpeTbeH rJiaBe paccMOTpeH!l rrpmv;eHeHH.fI KBaHTOBb!X CBepxnpoBO
JJ;.fil11llX ll!!TepgiepoMeTpOB B 3~ati:ax ~YHJJ;aMSHTaJib!IOll ~3I!Kll. 

B rrepBOM pas.n;eJie Tp8Tbell rJiaBH .n;aH auaJIH3 3KCIT8pllMeHTCB ITO 
rrpoBepKe rrpHHIUlITa 3KBHBaJI8HTHOCTJI, KOTOPHH ITOKa3b!BaeT, 'ITO 3TOT 
rrpHHIUlIT crrpaBeJJ;JIHB .n;JI.fI CTaTnti:eCKOro rpaBHTaILHOHHOro IIOJI.fI, HO He 
rrpoBepeHO, BHITOJIH.fISTC.fI JIU OH JJ;JI.fI CTaILHOHapHoro rpaBHTaILHOHHoro 
IIOJI.fI Bpa!llaID!ll1!XC.fI rpaBHTllPYlOIIIl1X 06'!,eKTOB. IlOKa3aHO, 'ITO rpaBllTa
ILHOHHOe/rioJie_c HeHyJISBHMJI He.n;naroHaJIDH!,IMll KOMITOHeHTaMll MeTpllti:eC
KOrO TeHsopif npllBe.n;eT K ll3MeHeHllID 3JieKTpoMarHllTHHX .fIBJieHHH ll B03-
HUKHOB8HllID MarHUTHOH HH.n;YKILHll B 06'l>eMe, co.n;eplKaI!leM 3JieKTPll'I0CKOe 
IIOJie, tJ:ero HeT B IIJIOCKOM npocTpaHCTBe B OTCYTCTBll8 rpaBHTaILHOHHO
ro IIOJI.fI Bpa!lla!Oil{llXC.fI_TeJI. 

IlOKa3aHO TaKJKe, 'ITO raJiaKTll'ISCKOe .D;BIIJKSHI!e MOrJio 6u IIPllBSCTll 
K 3KCIIep:nMeHTaJibHO ll3MepUMOMy a®eKTY, ecJIJI 6u ITP1.JIUHII 3KBHBaJieHT
HOCTll JJ;JI.fI He.n;uaroHaJIDHUX KOMIIOHSHT rpaBHTaILHOHHOro IIOJI.fI 6IIJI Hapy
rneu. 
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B 3TOll r.rraBe ,ItaHO ,It9TaJII,H09 Oill1CaHHe Bnepme IlpOB9,It9HHOro 
3KCnepl!M9HTa, noKa3aBil!ero, 'ITO B 39MHUX ycJIOBllRX C TO'IHOCTI,Bl no-

1).lmKa l□-3 B03,It9llCTBll9 rpaBl!TaIUIOHHHX noJieii Bpru!laJOIIU1XCSI MaCC Ha 
3JI9KTpoMarH9Tll3M, o6ycJIOM9HH09 OTO, OTCYTCTByeT, B COOTB9TCTBllll 
C npl!HnllnOM 3KBll~9HTHOCTll, ll, C ,Itpyroii CTOpOHU, 'ITO C TOH )!{9 
TOtIHOCTI,ID .rtBMeHHe 3eMJI11 B rMaKTHtiecKoM noJie o6ycJioMeHo tIHcTo 
rpaBllTaUllOHHUMll Cl!JiaMll. 

Bo BTOpOM pa3,It9JI9 TP9TI,9H rJiaBU ,Ital! aH~3 cepIDI 3KcnepHM9H

TOB uo upoBepKe rrp~rra OTHOCHTeJII,HOCTH Tlllla omrra TpoyToHa -
Ho6.m:, KOTOpuii noKa3UBa9T, 'ITO cnpaB9,ItJIHBOCTI, 3Toro IlpllHnllna 
,I(OKa3aHa C TOtU!OCTI,Bl nop.imKa 10-5• Ilpl!M9H9Hll9 BUCOKOtIJBCTBllT9JII,

HOro CBepxrrpoBO.lVIIIISro rmaH'l.'OBOro llHTeppepoMeTpa no3BOJIHJIO 3KCne
pllM9HT~HO ,ItOKa3aTI, ero crrpaB9,ItJIHBOCTI, C TOtIHOCTI,B) nop.imKa 10~9 • 
tI9My, o~aKO, Bl).lm Jill llM99T CMUCJI np~aBaTI, 6o~mee 3HatI9Hll9, 'ISM 
,It9MOHCTpaIUill B03M01KHOCT9ii'coBp9M9HHOi:i T9Xlll!Kll, TaK KaK B03ID1KHO

B9H.fl9 Heuy~eBoro 3qxp9KTa B 3TOM OIIHT9 Mor~o npOll30HTll Jlllllib rrpn 
YCJIOBllll HapymeH.flSI MaKCB9MOBCKOii 3JI9KTpo,lU:!HaMliKH, KOTOpaR xopomo 

rrpoBepeHa MaCCOM ~yr:ux 3KCnepllM9HTOB. . 
B TP9TI,9M pa3,Ite~e TP9TI,9ll r.rraBU nOKa3aJIO, 'ITO npOBOpKa Hapy

lll9ID1SI CP-l!HBaPllaHTHOCTll :-.:0~a ll3 BruKH9lllll.flX 3a_nati C0Bp9M9HHOM 
_{Jl113ll.lW, B CBR3ll C 'ISi/I 3KCnepllM9HT no no:UCRY 3JI9RTPlltI9CROro ~
no~1,uoro l/IOM9HTa 3JI9RTpoHa SIBJIJI9TCSI aKTy~Hll!II 11 cp~aMSHTMI,HW/1. 
1IOCJI9 aHaJIH3a pe3yJII,TaTOB ll3Mepemm 3JJM 3~9RTpoHa B 3RCnepl!M8HTax 
no paccesrmuo 3JI9RTp0HOB ll OTMOH9ID1Bl aTOIIIHUX nYtIROB ,ItOKa3UBa9TCSI 
ue~ecoo6pa3HOCTI, l13M9peHll;J J.mA 3JI9RTpoua B MaKpoCROill1tI9CROM OIIHT9. 

.UeTMI,HO Oill1CUBa9TCSI 3ICCnepJ!M9HT no ll3M9p9lll!Bl 3.UM 3JI9RTpoHa, 
B ROTOpOM 6u.rra ,ItOCTllrHyTa tIYBCTBllT9~HOCTI, rrp.ttMepHO 3-ro-II 3 ll 

r 3• 
Olllll6Ka ll3M9p9Hl1SI ,ItllITO~Horo 3JI9RTplltI9CROro MOM8HTa l!OHa i-e 
COCTaBIDIJia a6co~THO HallM9HI,myID B9Jlll1Il1HY rrop.imKa ro-23 e ·CM. XoTSI 
B UeJIOM pe3yJII,TaT nepectIJITUBaeMoro 3J1M 3JI9RTPOHa no~JICSI Xy,tte' 
119M B OIIHTax no OTMOH9HllBl nYtIROB aTOMOB U93l!R, BaJKHOe 3HatieHlle 

l!M99T TOT (paRT, 'ITO HOBaR OU9HKa no~eHa He3aBJ1C.11MHM.CITOC060M ll 
OCHOBUBa9TCSI Ha Bh!BO,It9 06 OTCyTCTBllll 3.llM aTOMa, rro~eHHOM C 60-
~ee BUCOROii TOtIHOCTI,Bl. 

B tI9TB9pTOM r.rraBe OilllCaHhl npllM9H9HllSI ICBaHTOBoro CBepxrrpOBO

.lVIIIISro llHTepijiepoMeTpa B 3a_na11ax npUMa,ItHOii (Jl113l!Kll. 
B nepBOM ee pa3,Ite~e OilllCaH pa3pa6oTaHHUll MarHllTOKap,Itl!Orpacp, 

ROTOP!:lli RBJisieTCSI nepBW/1 npn6opoM TaRoro po,Ita B CCCP. M3MapeHUe 
MarHllTHOll aRTllBHOCTll cep.n;ua SIBJIJI9TCSI HOBW/1 M9TO,ItOM ll3YtI9HllSI ero 
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pa60TU JI CTMO B03MO.JKHUM 6Jiaro,ItapJI paspa60TKe BUCOKOtIYBCTBl!Te~
HUX RBaHTOBUX llHTepijiepoMeTpoB. 3TOT M9TO,It ,ItaeT CYJll9CTB9HHO 6oJiee 
6oraTyro nmpopmimro O pa6oTe cep,ItUa, 119M T~IUIOHHhlll 3JI9RTPlltI9CKllll, 
ll no~ll~ 3Hatil!T~HOe pacrrpOCTpaH9Hll9 3a py6eJKOM. Orr:ucaHH!:lli Mar

H.flTOKap~orpacp l!M99T CYJll9CTB9Hiill9.KOHCTPYRTllBHhl9 OTJIH'll!SI OT MO,Ite
~eil, npllB9,It9HHUX B 3apy69JiUIOM JIHTepaType, TaR KaR perucTpllpyeT 
cnrHM 693 l!CITMI,30BaHl!SI C~OXHUX BXO~ aHT9HH llpsrMO CKBll,ItOM C 
60~!,llIOM 6a30ll, KOTOpl:lli He llM99T aHaJioroB B ,Itpyrux ~a6opaTOPllRX. 

Ilo~eHHU9 MarHllTOKap~OrpaMMhl BnOMe Y.ItOM9TBOpllT9JII,HOro Ka1I9CT
Ba Y.ItMOCI, 3aill1CUBaTI, llpsrMO B "OTKpUTOH" Jia6oparop1111 6e3 Ilpl!MeHe
HllSI ,ItOporoCTORil19M Cl!CTeMU MarHllTHh!X 3RpaHOB, 'ITO B9CI,Ma BaJKHO ,I(Jlll 
rrpaRTlltI9CROH M9~IUIHU. 

Bo BTOpoM pa3,It9JI9 ·11en1epTOH r.rraBU llOKa3aHO, 'ITO TPaJlllIUIOHHhlll 
cnoco6 ll3YtI9Hl1R B03,It9llCTBllSI HeiiTpoHOB Ha MaTepllaJIU COCTOllT ll3 rrpo
,ItOJDKllT9JII.HOro o6~eHllR o6pa3UOB HeilTpOHHlll/I ITOTOKOM, ,ItOX0.1VIIIlllM 
06H'IHO no BeJIHt!HHhl XOTSI 6u nop.imim 10-4 HeiiTpoHOB Ha aTOM o6pa3ua, 
11 nocJie.nyicmero ll3Mepeu.asr ll3MeHelli1R cooHcTB 06pa3ua. Vicno~30BaHue 
BUCOR01IYBCTBllT9~HOro RBaHTOBOro llHTepcpepoMeTpa Il03BOJlll9T pelllllTI, 
3a,Itatiy ll3MepeHUSI B03,It9HCTBllSI H9MTPOHOB ,renocpe,ItCTB9HHO B MOM9HT 
llX B3allMO,It9llCTBllR C o6pa3UOM npn ,It039 nop.imKa r□-15 H9MTpoHOB Ha 
aTOM 06pa3ua. 

3TOT 3@>9KT 6UJI 3aperncTpllpOBaH BnepBUe npn B03,It9HCTBllll I-!9HT
poHOB, C03,ItaBa9MUX llMnyJII,CHlll/I peaKTOpOM MEP-30, Ha o6pa3U9 JlllTlle

BOro cpeppl!Ta. EIIJIO Ha6.mo,n;eHO ll3M8H9Hll9 OCTaTOtIHOM 11H,ItyKIUill cpeppll
Ta KaK B MOM9HT B03,It9llCTBllSI 6!1CTPUX 119MTpOHOB, TaK ll B MOM8!-IT B03-
,It9HCTBl!R M9,I(JI8HHUX HeilTpOHOB. tiepe3 ( fL , ~ )-p8aKIUIBl. !IpoCTM 
MO,It9~I,, llCXO.lVIIIIM ll3 nponopn.aoH~HOCTll 'IllCJUl ~aullOHHUX ,ItecpeR
TOB 3HeprOB11,It9JI9HllBl C03,I(aJO!l!9rO l!X rrpouecca, Y.ItOM9TDOpllT9~HO Oill1-
CUBa9T pe3yJII,TaTU 3RCnepUM9HTa. IIo-BU,Itl1MOMy, 3TOT M9TO,It MOJK9T nr

pa7!, CYJll9CTB9HHYID po~ npll ll3Y'l9Hllll ~aull0HIIl1X necpeRTOB. 
B TpeueM pa3,It8JI9 tI9TB9pTOH r.rraBh! on:ucaHb! 3RCII9pllM9HTU no 

JICCJI9,ItQBaHllBl 3RpaHllpOBa!Il1R MarHllTHUX no~eil: CBepxrrpOBO.ItRII1llMll 060-
JIOtIItaMll':.. BalKHOro C 3RcnepllM8HTa,1I,HOii TOtIKll 3P9Hl!SI SIM9HUSI. B 

3Tnx sicnepHMeHTax 6Wia o6HapyiKeHa HSMOHOTOHHOCTI, aaBncm.1ocTH 

BHYTP8HHero nOJIR OT rJiy61rnu 3RpaHa. IlpHtrnHa RM9IDIJI 3aKJIIOtia8TCSI 
B TOM, 'ITO HO,PMaJII,HaSI H IlpO,ItOJII,HaSI 110 OTHOlll8HlllO KOCH 3RpaHa 
KOMIIOH9HTU BH9llIH9rO nOJISI OCJia6JlllroTCSI 3RpaHOM IIO-pa3HOMy. ~9TaJII,
Hhl0 liCCJI9,ItOBaHHSI 3TOro RM9HHSI no.rtTB9p~ rrpaBMI,HOCTI, pac11eTHUX 
OUSHOR H Il03BOJill.1IH B pe3y~1,TaTe CKOHCTPYilPOBaTI, Mar'HliTHl19 3RpaHH, 
OCJia6JIJnonlHe BH8llIHH9 nOM9Xli B 108 pas ll Bh!llle. 
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3AKJlmEIDfE 
B ,lU!CcepTau;liOHHOH pa6oTe rrpoBe.n;eH!l TeopeTH'l9CKll.e ll 8KCrrepn

M9HTaJ!l,HJ19 ncc~e,n;oBaHllJI rro llHTSPIJepoMeTpnn C BI1COKO'lY13CTB11TeJil,
llliMll RBaHTOBHMH CBepxrrpoBO,nlilllllMH ycTpOHCTBaMH. 

IlpoBe.n;emrue llCM9,ll;OBa!illR OXBaTHBaIOT nmpoKll.il Kpyr BOilpoCOB, 
CM3aHilliX C paspaOOTKOH TeopeTH'l9CrotX 11 axcrrepHMeHTaJII,IlliX OCHOB 
llHTePIJ9poMeTpnn C KBaHTOBmlli CBepxrrpoBO,nlilllllMH ycTpollCTBaMll, coa
.IJ;a.Hll9M nHTePIJ9poMeTpa, ns~eHHeM ero xapap;TepncTnK, a Ta.Kllte rrpn
MeHeHneM llHT9PlJSPOM9Tpnn B pas~~ o6mCTHX HayKn. 

0CHOBHH9 pesym,TaTU ncc~e,n;OBa'lllll MOrYT OI1TD C(p()PMY~POBB.HH 
c~e,nyroll.lllM oopasoM: 

I. BrrepBI19 B CCCP paspaOOTaH pa)UIO'laCTOTHHH CBepxrrpoBO,wIIIU1H 
KBaHTOBllli l!HT9PIJ9POM9Tp. lfa~eHu OCHOBHlle rrpnm~mu ero pa60TI1. 
BrrepBUe axcrrepHMeHTaJ!l,HO rrpoBe.n;eHa OITTHMll3au;liJI rrapaMeTpOB KCM ll 
rro~eHa 'lY13CTBllT9~DHOCTD, 6~3Kall K T9pMO)UIHaMll'l9CKOMY rrpe,n;e~. 

Pa3Bl1T M9TO.IJ; rrpHOJil!.iK911HOro pac'!eTa Cl!rHaJ!l,HUX xapaKT9pl!CTl!K 
1maHTOBoro cnepxrrpono,nmriero UHTSPIJepoMeTpa I II03BOJIIDOIIU111 OTHOCI1-
T9JII,HO rrpoCTO IIO~llTD IIOJIHOe OIII1Ca.Hll9 peJKllMOB ero pa60TI1. 

06uapy,;tem,r H .n;eTaJII,HO ncc~e,n;0Ba.H11 '!aCTOTHI1it 11 qiasoBufi cnrna
~ 1mTepc1JepoMeTpa, a TaKlite npJJMoyro1Jr:1:inM (p()pMa ru.i!IJJillTy.n;uoro cnr
HMa. 

2. Brrepm,re B CCCP paspaOOTa.Ha KOHCTpyRIJ,IDI pes11cTimnoro CKBll
.n;a, ua 6ase KOToporo .TIOCTpoeHbl gJ9MTOBO.TI,TM9Tp 11 BI1COKO'lY13CTBl1TeJII,
HIIB crr.ecnTe~D. ,n;Jm pa.,1Hoc11ruMoB. 06uapy,;teua n ncc~e,n;oBa.Ha BruKHM 

c MeTpo~Orl!'l9CKOii TO'!Kll speHHR oco6euuocTD pa60TI1 pecKBn.n;a. 
lfao6peTeH!l Tpll HOBI19 ItoHCTPYKWill CKill:I.IJ;OB ll aBTOHOMHllli ,ll;1K03eip

COHOBCKI111 KOHTaKT' ycrrelllHO rrpHMeUReMiile B 8KCIIepHMenTax. 
Paspa6oTaua HOBaR TO'!HafI M9TO)UIKa uacTpOiiKH CKBH.n;OB, II03BOJifI

Kl!lafI OTHOC11T9JII,HO rrpOCTO rro~aTD CKBH.n;l1 C Tp90YIOIJ,tllMCR rrapaMeTpoM 
rncTepesnca. 

Paspa6oTaua a~eKTPOHHaf! cxeMa l!HT9PlJ9pOM9Tpa, 6a311PYKXl1MCJI 
Ha ycn~Te~e - aBTOrenepaTope, Il03BOJIIDOII(afI CO'lOTaTD xopomyro 'IYJ3CT
BHT9JII,HOCTD, 611cTpo.n;eilcTB11e, CTa61!JII,HOCTD c OTHOCllTeJil,HOH rrpoCTO
TOii azc~aTawm. 

PaspaOOTaH HOBllli MSTO,ll; pas,n;e~eUllR llCTO'IHllKOB !llyMOB B RBaHTO
BOM CBepxrrpoBo,nmrieM llHT9PlJSPOMeTpe, Il03BOJIIDO!llllll IlO~TD OTB9T 0 
rJiaBHOM l!CTO'!HllK9 !llyMOB. 

3. BrrepBHe rrpoBepeH IlPHiml!Il 8KBI1BaJI9HTHOCTll ~ rpaBHTau;liOH
uoro IlOJIR, HM9IOO!Oro ueuy~eBHe ue)UlarOHaJ!l,Hll9 KOMITOH9HTI1 MOTP:ll'IeC
KOro Tensopa. IloKa3aHO, 'ITO B 39MHI1X yMOBl!RX rrpmru;1m 8KBHBM9HT-
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HOCTK ,It1fJi Ta.Kero rpa!UI.T~OHIJOro nOJISl BWI0~8TCJI C T011HOCTM> He 
TV"Jl'e rn-3. 
-.,- · r J./-

4. MsMepeH Bepxmtil npe,n;e~ B8Jilf1lllHI1 3,l]]d aoua re c '!YBCT!UI.-
T8JildlOCT:E.D, llpeBI11llaml8! BC8 6o~ee pamrae 8KCnepaM8HTH, ll H83aBHCK
MHM crroco6oM ~eua o~eHKa Bepxue, rpaua~ 3,l]]d a~eRTpoua, no c 
TO'!HOCT:Eiil, YCTYil8llll8ll ,ll;OCTHrHy'l'Oit B OIIHT8 C aTOMHHMH J:IY"IKW,m. 

5. 06uapyxeuo uenocpe,n;cTBeHHoe BOs,n;eilcT!Ul.e ._ueitTpomroro noToxa 
Ha OCTaT01lliyl) ~ ipeppoMEU'H8THKa, n03BOJIHDll88 liCM8,ll;OBaTD 
npo~ecc pa.n;li~OHHOro .n;eilCT!UI.R ue!TpoHOB Ha BemecTBO. 

6. Ha OCHOB8 KBaHTOBOro CB8pxIIpOBO,Itlilll8rO HHT8PIJ8poMeTpa BIT8p
BH8 B CCCP paspa6oTau WU'HHTOKaJWlorpaqi. C ero noMo~JO no~eHH 
Mal'llll.TOKap,ll;l'lorpaMMH y.D;OBJI8TBOplIT8JII,HOro K8.'l8CTBa B "OTRpr,tTOtt" ~-
6opaTOpllli. . 

7. Ms~euo 8RpaHllpoBa.Hli!3 Mal'llll.THHX nMett CB8pxnpoBO,ItlIIIIHMl!. 
o6o~o"lltaMB. C noMom:EiD KBaHTOBOro CB8pxIIpOBO,Itlilll8ro HHTeppepoMeTpa 
HCCJI8,ll;OBaHa saBHCliMOCTD R08~8HTa 8Rpam!po:eamtJI ~on OCH .zt,7lll.H
Horo ~JlllH.Iij)a C.n;HOM, nOM811l8HHOro B o.n;uopo.n;uoe BH8111H88 Marllll.TH08 
nMe. Paspa6oTaua M8TO,ll;l'I.Ra xsroTOBJI8HlilH CB8pxIIpoBO~X 8RpaHOB C 
R0~8HTOM 8Rpallll.p0Ballll.H ,ll;O 108 H BBill8, 

0CHOBHH8 MaT8pllaJIH .n;accepTau;liH .D;OKJia,n;HBaJiltCD Ha XYII, XYlII, 
xx, fil Bceco:mHHX COB8IllWillJIX no qill3IR8 Hlil3RHX T8MII8paTyp 
(m>He:wt, 1972 r., Kl&B, 1974 r., MoCRBa, 1979 r., XapDKOB, 1980 r.); 
Ha MQ11r,ItyHapo.n;uoi1 ROHipepe~a no npnRJia.n;Hoil CB8pxnp0BO,ll;l'IMOCTH (CIIIA, 
1974 r.); Ha 5,6,7,8 n 9 Bceco:mHIDC C8MHHapax "IlpHM8H8Hlil8 aqxp8RTa 
.lI,1toseqicoua B HayKe n TeXHHRe" (KleB, 1978, .1979, 1980, 1981, 1982r.r.); 
Ha XX ROHipepe~ CTpaH - 'L7I8HOB C3B no qill3.IIR8 Hll.3RIX T8MII8paTyp 
(BpoD;7IaB, IIHP, 1982.r.); Ha 4 M8l1Qzyliapo,ll;HOM ceMHHB.pe no 6.ROMal'H8TH3My 
(HTSJillH, I982 r.); saperaCTplip0BaHI1 B 'l8THpeX aso6p8T8HWIX, a Trucl8 
ony6JIIRoBaHH B Me.IzyDll.llx pa6oTax: 
I. BaCHJII,8B E.B., CliMRHH B.f. CB8pxIIpOBO,JtlllllJdit .D;aT"ll!R Marllll.THoro 

noTqRa.· - )J.y6Ha, I97I. - 8 c. (llperrpHHT/06'.be,n;. llH-T ,ptep. liCM8.D;.: 
13-5894)'~ 

2. Bac:e:m,eB E.B., C:e:MIW.H B.r. 0 BOJII,T-aMII8pHoii xapa.KT8plICTHR8 TO
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