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C ,ll,ltCC8pTanJl[81 MOZBO OSHSKOMllTDCJl B 6K6JIKOT8R8 OHffif • 

Y11eBHI ceKpeT8p!, cneIJ;J,I8Jll!9Jlij)OBSHBOrO Co:seTa 

,l(OKTOp (p/[9HK0-M8T8M8Tlf48CKJIX HayK 

IO.A.Ea'l7COB 

OHUAH XAPAKTEPHCTID<A PABOTli 

HacTOJDI!H8 HCCJI8.l(OB8HB'.JI BlilIOJIH8Hli B H&y1IH0-8KCll8J>ID118HTBJil,HOM OT
.l(eJI8 Jl';l(8pHol Cil8KTpOCKOIIIDI II[ pa.nHOXKMKH H B C8KTOpe CBepxHHSRHX TeM
rrepaTyp 0T,l(eJI8 qll[Sll[KII[ BHCOKHX 9HeprHfl Jia6opaTOpKH ,mepHl:lX rrpo6JieM 

06'1>8,l(ll[H8HHOro BHCTHTYTS Jl';l(8pHHX ll[CCJI8.l(OB8HHfl C HCilOJil,80B8HH8M HM8Jlll8-
roca B 8Tll[X OT,l(8JIEIX 8KCil8pi!M8HTBJil,HOro o6opy,noBaHHJI. 

AKTy:SJIDHOCTD pa60TH. 06JiacTH rrepexO,ItHHX ,mep rrpe,ncTSBJIJ'll)T co6oa 

H8COMHeHHHA HHTepec, CBR38HHbltl C HayqeHHeM H3M8H8HHJI HX CBOflCTB IlpH 

rrepexo.ne OT ,ne4X>p.mpoB8.HHHX ,mep K c~pH'leCKHM. HBMH 6wro rrpo:ae,neHo 
Hay-qeHHe CBO!OTB COCTORHHI n;n:ep rrepexo,ItHHX 06JI8CTefl pe,ItK038M8Jil,HWC 

HSOTOilOB 152 • 154Gd H 60JI88 TRllt8JThlX HSOTOIIOB BOm.ippaMa CA= 181+186 
O,ItHOBpeMeHHO C Hsy-qeHHeM ,mep 160ny H 161 ny c IIOCTORHHOfl pBBHOB8CHOfl 

,ne4JopMSUHefl. 
.no CKX rrop rrpoB0,11,ltJIOCD Hay-qeHHe CBOflCTB '18THl:lX HJIH H8'18THWC n;n:ep 

B OT,1(8JIDHOCTH. B IIOCJI8,ItHee Bpewr B paMKBX MO,neJIH BSBHMO,nelcTBYD!lKX 

6oaoHOB 6HJio mm~o npe,nrroJiozeHHe o cymecTBOBBHim cyrrepcm.tMeTJ»lfl 
Mez.ny CBO!CTBSMB COCTORHHI 0008.l(HHX '18THHX H H8'18THHX n;n:ep *. B STOA 

CM8H HSMH rrpoBe,neHO HCCJie,noBSHHe CBOICTB '18THl:lX n;n:ep ra.ztOJIHHHJi, .nHC
Ilpo8HJI, Bom4JpaM&, IlJISTHHH II[ H8'18THHX n;n:ep .l(HCilp08HJI H BOJil,qJJ)BM8 C 

~8Jil,E c6opa 9KCll8JlHM8HT8.1IbHOA HH4Jop,!amut ,nJIJI rrpoBe,neHHJI 8H8JIH88 B 8TOM 

HailpBBJ18HHH. 
0,ItHHM HS HOBl:lX 9KCil8JlHM8HTSJIDHHX H8IlpBBJ18HHI HCCJI8,l(OB8HHJI CBOICTB 

Jl.l(ep JIBJIJieTca nay-qeHHe yrJioooro pacrrpe,neJieHHJI r&1Ma-HaJiy-qeHHJI Pa.ztHO

aKTHBHblX HYK.JIH.nOB, OpH8HTHpOBaHHblX CBepxTOHKHMH IlOJIJJMH rrpH CB8pxHH8KHX 
T8Mil8pBTypeX B peWHJ18paTOpax 3He-4ife. IlOCKMDKY yrJIOBOe pacrrpe,neJI8HH8 

r8J.1Ma-H8JIY'l8HIDI H8-qyBCTBHT8Jil,HO K H3M8H8HHE '18THOCTH COCTOJIHHfl Jl';l(pB, 

OK83HB88TCJI BHrO~ CO'l8T8HH8 T8XHHKH OpH8HTamut IlpH CBepxHH8lUIX T8M
I18pBTypax C H3MepeHHeM JIHHelHol IlOJIJipHaamm r8J.1Ma-H8Jiy-q8HHJI C IIOMOmDE 

KOMilTOHOBCKHX Ge(Li) IIOJIJIJEM8TpOB. ~ay-qeHHe JIHHeflHofl IlOJIJipH88Ulm rBMMa
R8Jiy-q8HHJI B Jl';l(8pHHX pe8KIJ;J,IJIX CTBJIO y-,,,.e MOntHHM cpe,ncTBOM ,nJIJI O,ItH08H8'1-

* Iachello P., Kuyucak S. Ann. Phys., 1981, 1J6, p.19. 



HOI HHT8pnp8TSUHH CBOICTB B03~8HJUQ: COCTomml ,mep B ll08TOMy BH8~
pem1:e 8TOI T8XHHIUI ,n;,JJI H3Y'{8HHJI CBOICTB P8,ltll08KTHBHHX ,mep, Oplll8HTH
poB8HHHX CBepxTOIUUIMH llOJUIMH, npe~CT8BJIJl8T co6ol 8KTyam.HYJ) 8~8"1y. 

IJ8Jll, pa60Tli. Cos~HHe M8TO,ItHKH H3M8peHBJt, o6pa6oTICH H 8H8JJH88 
~blX no JIHHelHol llOJtllPH38UHH r8J/1118-HSJJY118IDIJI ,mep, OpiI8HTRpOBaHHia: 
llJE CB8pxHH3Kll T8Mll8paTyJ)8X, H IIpiD,18H8HR8 &TOI M8TO,ltiDUl COB48CTBO C 
.JUJYI'HMH M8TO~SMH ,n;,JJI B3Y'{8HRJI CBOICTB B086Y3Utemwx COCTosmd nepexo~
m,cc H ~e<J)o?,Oip0B8HHHX ,mep. 

~8JI HOBHSHa. HcCJ1e~OB8H pacn~ l_)8.JtB08ItTRBRHX ,mep 
152, 1~0, 161Tb, 1B2Ta, 181,184,186, 181:Sae, 192, 194Ir, Oplll8HTRpOB8H-

HblX CBepxTOHKHM B88BMO~elCTBH8M IIplll CBepxHRBKBX T8MII8p&'l'YP8X, H Hsy
qeHli CBOICT:ea B086yJr.n8HH!a: COCTOJDml H r8MM8-II8Pf!XO~OB B J'l;IUlEIX 
152,154Gd, 160,161Dy, 181,182,184,186w, 18808 B 192,194pt MeTO~OM HS-

M8peHBJI yrJioBoro pacnpe~eJieHHJl :e: JIHHelHol IIOJlllpiI88D;IDI r8MM8-HSJIY'{eHRJ1. 
IlpoBe~eH 8H8JIH3 CBOICTB qeTIWX ,mep r~OJIBHRJI Ha OCHOB8 MO~eJiel I'pal
Hepa, KyMapa H ApiIMa-.HxeJIJIO. 

Paspa60T8Ha H BBe~eHa M8TO,D;HJ(8 KOM6HHHp0BaHHOro 118M8p0JIWI yrJio
BOro pacnpe~eJI8HHJi H JIHHelHol nOJlllpiI881\BR r811118-RBJIY'l8HWI ,mep, Oplll8H
TRpOB8HHblX CBepxTOHKHMH IIOJI.RMR IIplll CB8pxHR8KIIIX TeMII8p&TypaX, 06ecne
qHB8D118Ji HOBlie BOSMOltHOCTJI ,n;,JJI H8Y'{8JIWI CBOICTB B086~emua: COCTOJi
HHI ,mep. IlOCTp08H1:,1 IIJI8H8PHlil H ~:eyxceI'M8HTHlil KOMDTOHOBCKB:8 Ge(Li) 
nOJUipHMeTp1,1 C sipl)eKTHBHOCTl,ll perHCTp&InUI nOJD1p11188D;IDI 1~'7% (IIJI8Hap
Hlil) :e: ID-40% (.Jn!YXcerMeHTHJ:,11) B ,ItHanasoHe SHepral II8,UJ]qero r8MM8-
HSJIY'leHU 2~1200 KBB. Paspa60T8H8 CHCT8M8 IIporpaMM ,n;,JJI o6pa6oTICH 
8KCn,!:!piIM8HT8Jil,HOI BH<J)oJ:N81ijD! Ha 3B.I CJl.-3. 

lmepBlie npoBe~eHo HcCJle~oBSHBe JIHHelHol nOJDlplllsaD;IDI r8MM8-HSJJY
qeHRJ1 H8yq&8MliX ,mep. IlOJIY'l8Hl:,I O~OSHa'IIJIHe Ial8HTOBH8 X8paKT8piICTHKH 
pH.Ila :oos6YJ!,D;eHHia: ypoBHel ,mep 152 • 154ocJ. ITOJJY11eHHHe sH&11eHBJt napa
ueTpoB CM8DIHB8HHJI MYJIJ,THIIOJWIOCTel r8MM8-nepexo,1t0B H KBBHTOBWC xapax
T8piICTHK YTOqHJll)T H p&CIIIHJ)ID)T SHaHBJt O B086~8HHl,IX COCTOJDU!RX H3Y'{88-
M!a: ,mep. BnepBlie npiIMeHeHl:,I ~e o JIBHebol IIOJlllpiISaD;IDI ,n;,JJI aH8JDlsa 
CBOICTB OKTYIIOJildlO-BH6panHOHH!a: COCTOJiHHI B TlmeJIHX JJ,11J)BX, paspa81)
ll(ID:C$1 nepexo.nmm C TpolHOI CM8Cl,I) yYJIJ,THIIWil,JIOCTell EI+M2+E3, H IIO~
TB8pz.!1;8H lt0Jt118KTH:awdl xapaxTep 9TBX COCTOJIBBII. 1:nepBHe IIOJIY'l8H8 B8JD!
~a M8l'HBTBOro ~OJIJ.Horo H 8JI8KTpiI"l8CKOro JtB8,1ij)y]Iom.JIOro MOM8HTOB 
,n;,JJI OCHOBHOro COCTOJl'.JIWI 161 Tb B ~SHH OJ.l8JDOI M8I'HIITBHX MOMeHTOB 59'.l'e H 
88y_ Onpe~eJI8H8 ~a CB8pxTOHROro M&I'HHTBOro IIOJIR ,n;,JJ1 186, 188ae!!_. 

IlpaKmecl<8JI'. ueHHOCTJi. Paspa6oTaH& B BBe~esa M8TOJtJIR8 x0116BHRpo
BaHHOro 11'.SM~:Q&BBJi yrJIOBOrO pacnpe~eJI8BJIJI B JIBHebol IIOJtllPH88IUDI r8MM8.
B8JJY"l8HU R,.Jip, Oplll8HTRpOBf1HB!a: c:eepl:TOJDtJDOt nOJUIMJI IIplll c:eepxHRSltBX 
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T8MII8p&TypaX, 068CII8'ID!l!8JIQ8SI HOBH8 B03M01tHOCTH ,n;,JJI H3Y'{8HHSI CBOICTB 
B086~8HH!a: COCTOJiHHI ,mep. 

Cos~1:,1 H BH8.JU)8H1:,1 B IIpaRTBKy 8KCII8piIM8HTa IIJI8H8Ifiltlt H .IU3YXcer
M8HTHl:,II ltOMIITOHOBCKH8 Ge(Li) nOJJSlpll!MeTpH C IIOJtllPHS&nKOHHOI -qyBCTBH
TeJil,HOCTl,ll 1~'7% (IIJI8H8IfiHII) H ©-4()% (.JtBYXC8I'M8HTHl:,II) B ,Itilan830H8 
&Heprd,IIa,lUlDllero r8MM8.-H8JIY'{8HHSI 200-1200 xsB, ltOTOpHe MoaHO c ycne
XOM BCIIOJll,80B8Tli H AIISI ~yrHX TlWOB H3M8p8lilllt. 

Paspa60T8Ha CJIOT8Ma o6pa6oTICH cne1tTpOM8Tpi1"18CKOI BH<J)o~ H8 
311( CM-3, BitJllJll8Dl(aS 60JI88 30 OCHOBHHX MO,Jij'Jiel, H81JBC8HHHX H8 S131,1It8X 
FORTRAN, BASICH M8Itp08CC8M6Jiep. Ha6op nporp&MM YCII81DHO HCIIOJU,3yeTCSI 
·c 1980 r. B sxcnei;m,eHT8X Ha yCT8HOBK8 CIIlli B omm:. 

Paspa60T8BH&R 6H6JIHOT8K8 IIporp&MM ~ 8H8JDl88 BH<J)op.18llBH, IIOJJY
"188MOII IIpa B8Y'{8BJIH yrJIOBoro paOIIpe~eJieHIUI B JIIIIHebol nOJlllpiI8anKH 

r&MMa-B8JJY"l8HWI Oplll8HTRpOB8HH!a: ,mep,BH8.JU)8H8 B CT&HJUl:pTHyll 6H6JIHOT8-
xy npol'p8MM mu ICL-4/72 Ilpaacxoro nOJD1TeXJUf1lecxoro BHCTHTyTa. 

Ha 8811j11Ty BHHOCSITCSI CJl8llVIIJDl8 IIOJIOZ8HBSI H peSYJIUaTY: 
I. MeTO,ItillC8 HSMepeHHR H o6pa6oTICH ~HX no JIHHelHol nOJISIJlHsanKH 

r8MM8-H~8lUISI ~O&KTJIBHl,IX ,mep, Oplll8HTRp0B8HHHX CB8J;llCTOHKHMB no
JIJ001[ IIplll OB8J;ll(JUISKHX T8Mll8paTypaX. 

2. Ilporp&MMHl,II naxeT ~ o6pa60TKH H 8H8Jill38 cneKTpoM8TJIH'l8CKOI 
HH<J)oIN8D,JrDI H8 3Btf CM-3 H ICir-4/72. 

3. 01Ipe.It8JI8HH8 lt:eaHTOBliX X8paRT8piICTBlt H napaueTpoB ,ItilIIOJil,-K~
pyIIOJll,, ltBSJU)YJIOJil,-OKTYnOnHoro CM8uuraaHHF MYJll,TJIIIOJil,HOCTel B JJ,1IJ)8X 
152, 154od, 160, 161Dy, 1e1, 1e2, 184, 186w, 18808 , 192, 194Pt. 

4. CHCT8M8THK8 3HaqeHRI II8paM8TpoB OM8111HB8HBJt M;yJil,THIIOJil,HOCT,11 
~ "18THJa: ,mep r~OJIHHHSI H HX CpaBH8HHe C IIpe~CK88HB88MliMH SHaqeHHSI
MJI MO~eJiel I'palHepa H Kyuapa H 8H8Jlll3 CBOICTB B086yJl,D;eHH!a: COCTOSIHHI 
qeTHHX ,mep r~OJIHHHSI B paMK8X npoexTHBHOII M0~8Jlll Jhmaca H M0~8Jlll 
B38HMO~ellcTBYDQBX 6030HOB Ap!DIH...Jix8JJJIO. 

5. PesyJJJ,TaTY 8H8Jill38 CBOICTB OKTYIIOJO,HO-BH6p&Iij!OHHHX COCTOJDml 
'i -

K = 2, p&spRDDltlDC"-11 r&MM&-nepexo,nmm c TpolHliM CM81llHB8HB8M yYJIJ,TJl-
nOJIJ,HOCTel EI+M2t-E3 B ,mpe 182w. 

6. Onpe~8JI8HB8 M&rHHTHOro ~OJil,HOro H 8JI8KTplll"l8CKOro ltB8.IUJYIIOJO,-. 
Horo MOM8HTOB ,n;,JJI OCHOBHOro COCTOSIHIUI ,mpa 161 Tb, O~HK& M8I'Hlr'ITHJa: 
MOM8HTOB 59Fe H say_ 

Aupot'!aIJ!F pa6oTH. 0CHOBHH8 pesynTaTH, H8JIOZ8HHH8 B ,ItilCC8PT8IUDI, 
~O~B&JIHCJ, Ha XXYII, mx, XXX, XXXI, XXXII, XXXIII COB81J18HHRX no ,mep
HOI cnexTpocxomm H CTPYJ(TYJ)8 8TOMHoro ,mpa (T8111K8HT, I977 r., P:e:ra, 
I979 r., .lle~, I980 r., C&MapKWJ,Jt, I98I r., KHeB, I982 r., 
MooXBa, 1983 r. ), Ha YI :e: YII xo$pe~ qexoCJio~ lpil8HXOB 
(0CTp8B8, I979 r., llpara, I98I r.), Ha Y :e: YI MUJtYHapo,IgWX ICOmt>e-
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pe~ no CB8pxTOHKHM B8aHMO~eACTBWD4 (Eep.nml, 1980 r.), (I'pOmtHI'8H, 
1983 r.) H Ha M8llf,IC'Hapo,ItHo1it KOHqiepeimu no H,D;8pH01it ~sHKe (w.nopeH

~. 1983 r.). 

Ily6J!Jn<aJpDI. OcHOBHHe pesym,TaTH HCCJie~oBBHld, H8~0Z8HHH8 B ,ltHC
cepTanD, npe~CT8BJI8HH B 22 pa60T8X, ony6JIHROB8HHWC B mme CTaTel B 
EypH8J18X Z.Phys.A, Physics Scripts, Cz.J,Phys.B; B T88HC8X ~ORJ:ta,nOB 

XXYII, mx, xxx, xxn, xxxn, XXXllI coBe111aHHA no JQepuoA cneKTpocKoIIHH 
H CTPYKTYP8 8TOMHOro JQpa; B c6opmmax YI H Yil KOH!l>epemntl! '18XOCJIO
B8UKHX lfJ[SHKOB; Y H YI KOH!l>epe!lllHI IIO CB8plCTOJOOIM B88BM0~8ICTBHJ1M H 
M8JI.DYH8po~o• KOH!l>epellllHH no H,Jtepuol ~8HK8 1983 r. 

06'1>8M pa60TH • .D:HccepT&nlffl COCTOHT HS BB8~8HH.R, '18Tiip8X rJiaB, 
88RJm'i8HHJi H ~ozeHH.R H co~epuT 120 c~ M81DHHOllHCHOro T8KCTa, 
31 Ta6Jnnzy, 43 pi[CYJIK8., CillICOK JIHT8paTyp:,1 HS 260 H8llM8HOBaHHI H IIpl1[

AOZ8HH8 Ha 4 CTpaHHD,aX. 

COJJ;EP.lKAHHE PABJTit 

Bo BB8X8HHH ~8TCJI o60CHOB8HHe aKTYSJil,HOCTH T8MH HCCJ18~0B8HHI, 
OIIHCHB88TC.R CTPYKTYPB ,ltHCC8PTanHH H IIpHBO,ltHTC.R KpaTKOe co~eplltSHHe OT
~8Jll,HHX rJiaB H 88.RJil)'l8HH.R, 

B nepBol rJiaBe npHBe~eHa Teopw:i: yrAoBOro pacnpe~e~eHH.R BeponT
HOCTH HCIIyCKaHH.R H yr~oBOro pacnpe~e~eHH.R ~elHo IIM.Rpl1[80B8HHWC raM
M8-KB8HTOB OpH8HTHp0B8HHHMH pa,ItHOaKTHBHHMH H.ltpaMH. IlpBBO~CJI OCHOB
HH8 T80peTH'l8CKH8 BI,ip8ll8HH.R. 

BnepBHe IIOJIY'l8HH ~ H,Jtep, Opl1[8HTHJ)OB8HHHX IIpH CB8pxHH8KHX T8M
nepaTYP9X, .RBHHe BHpa&8HH.R saBHCHMOCTH CTeneHH ~elHol IIOJI.Rpi[SanHH 
raMMa-HSJIY'l8HHJI OT napeMeTpa CM8!1IHB8HH.R MYJil,THIIOJil,HOCTel ~ ,ltHIIOJil,
KB8,ItJJYIIOJil,, KB8,ItJJYIIOJil,-OKTYIIOJil, H ,ltHIIOJil,-KB8,Jij)yIIOJil,-0KTyIIOJil,HOro CMe
DIHBaHWI MyJil,THIIOJil,HOCTel. BnepBHe Ilpi[B8~8HH BI,ip8ll8HH.R ~ KOBII$nlBeH
TOB CM8111HB8HH.R ~elHol IIOJUIJ)H8anD ~ B CJIY1188 ,ltHIIOJil>-KB8,ItJJYIIOJil,-OK
TyIIOJil,HOro CM8111HB8HH.R MyJil,TJIIIOJil,HOCTel. PaccMOTpeH no.nxo~ K o6pa60TKe 
H 8H8JDl8Y 8KCII8pi[M8HTa.1Il,HOI HH~Ifll8IUIH, IIOJIY'la8MOI B KOM6HHHp0B8HHWC 
H8M8peHHJIX yrAOBOro pacnpe~MeHH.R H ~elHOI IIOJVij118anD raMMa-HSJJY
'18HHJi JQep, Opl1[8HTHp0B8HHHX CB8plCTOHKBMH IIOJlliMH Ilpi[ CB8pxHB8KHX T8M
II8paTYp0X, 

AJlaJIHSupyl)TC.R BOSMOlEHI,18 ~8H'l8CKH8 II~H perHCTpellJIH IIOJI.RpH

SOBaHHOrO r8MM8.-HSJIY'l8HH.R H HX peMH881UIJI. IlpoBe~eHa CHCT8M8THK8 na
paM8TJ)OB CYll!8CTBYJIIIBX KOMIITOHOBCKHX Ge(Li) H Hl'Ge nOJIR:pHMeTpoB H HX 
cpeBHeHHe. 

,,r.-
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Bo BTOpol r~e OllHCaH cnoco6 Ilpl!rOTOBJI8HH.R P8l!H08KTHBHHX o6pas
noB. Jlmm X8p8RT8pi[CTHXH pe(f}puepaTopa paCTBOpeHH.R 3He + 4tte, HCIIOJil,-
80B8HHOro A11II OJCJ18JOt8HltJl o6pesnoB ~o cBepxHHsKHX TeMIIepaTyp. OnHcaHa 
C08,lt8BH8JI IIpil Y'ISCTHH 8BTOpa ,ltHCCepTanu CHCT8Ma perHCTpanHH H o6pa-
60TI<H OlI8KTp0118Tpn80KOI HH~JNanHH, Ooo6oe BHHMaHHe BO BTopoA r~aBe 
y~e~eHO BSMepemm AHHelHoA IIOASipi[SanHH raMMa-HSJIY'l8HHJI pa,ltHOaKTHBHHX 
Opl1[8HT11pOB8HHHX H,lt8p O IIOMOIIIJ,I> 008~ KOMIITOHOBOKHX Ge(Li) IIOJISl
pHM8TpoB: IJJ18HapHOro H .ItBYJC08I'M8HTHOro. atxl>eKTHBHOOT:E. perHOTpanHH no
ASipi[SanHH (IIOJIJijll!S~OHHa.R -qyBOTBHTeJll,HOCT:E.)~ ~yxC8rM8HTHoro nOJISl
pmaeTpa -- Ha ypoBHe 60-40% B ,ItHanasoHe 8H8pr.KA Ha~eTallllHX raMMa-KBaH
TOB 200-Ia:>O KBB • .Il,1IJi IIJiaHapuoro IIOJIHpBM8Tpa - Ha ypoBHe Il>-6% ,WIJI 

Toro ze eepreTH11eoKOro ,ltHanasoHa, Ilo.nxo~ K o6pe6oTKe H aHMHsy ~H
HHX no yr~O'Bf1M1 paonpe~M8HD> H JD!H8IHOI IIOJIJIJlll8anHH raMMa-HSJJY'l8HHJi 
npo~8110HOTptl[poB8H Ha IIpHMepe peona.u;a Jmp0 192Ir, OpHeHTHpoBaHHOro B 
ZM88HOI 118.~8 (OM. J)HO,I) • 
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Pllc.I Cne1tTJ)H ra161a-•sJJY1leHB.R paon~a H.JtP8 1921:i; opJteHTHpoBaHHoro 

B :KM88HOI MaTpme, perHOTpi[pyeMble ~BYXO9I'll8H'l'IUIII KOMIITOHOB
CltBM Ge(Li) IIOMJIIM8Tp0M, CIIAOIDHOI JIBHHeft HS06pazeH OII8KTP, 
peruoTpHpyeMld IIOJUij)D(8TpoM,B IIOAO:K8HHH, Kor~ ooi., 008~ 
lll8JI OT~~HH8 oen.teHTH nOJI.RpHM8Tpe, II8pll8HltHKYJI.flPH8 K ~oxoo
Tll, OIIpe~M8HHOI 00:E.I> OpK8HT8UHH JQ8p H HanpaBJI8HH8M BWI8Ta 
r8Jal8-RB8HT8. lliTpHXOBOI JIHHHeft HS06pa&eH OII8KTp B napa.7JJieJI:E.HOM 
IIMOZ8HRH IIOJI.RpRM8Tpa. Ilpl[B8~8HH y,ulOTKH, OO,It8pz8111H8 JIHHHH 

296, 300, 316, 468, 589, 604 H 612 RSB. 
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Ha nJ)HMepe pacn~ smpa 1921r Il0Ka88.Ha BOSMOllHOCTL HCilOJil,30:eaHWI 
H3M8pemi:I mmelHOI IlOJmpK38UHJI[ raMMa-Hs.n:yqeHHJI ;o;JIR HSY118HHJI ROMIIOHeHT
Horo COCTa:ea OeT8-H3JJY118HHR:. PaccMOTpeHH H ,ItaHH oueHRH SHaqeJDII Bqr
qleKTOB (nOBOpoT IlJIOCKOCTH mmelHOI IlOMpHSaUHJI[ IIpil nepexo.n;e rSMMa
K3JJY118HWI M8TpHU81 H BOS,D;elcTBHe nonepeqHoro KOCH OPH8HT8Il;l1DII J'1;11;8p 
MarHHTHoro IlOJUr), BJmJ!DltllX Ha CTeneHD JIHHelHol nOJlllpH38UHJI[ r8Ji1Ma-Hs
JIY'l8HHJI. IIpe~ollteH1,1 nyTH ,D;a.Jll,Heffmero pasmJTWI HsMepemdt JIHHelHol no-• . JmpH38UIDI raMMa-K3.ny118HHJI (H3ytl8HK8 H8COxpaH8HHJI T-qeTHOCTH H H3M8-
peHHe g-qie_KTOpoB B030y3,Zt8HHHX COOTORHd J'1;11;8p 8

). 

TpeTM rJia:ea CO,ll;8PJICHT OCHOBH!,18 pesyJII,T8TH, no.n:yqeHHHe IIpil HCCJie
.n;o:eaHHH B030~8HHHX COCTO.fllllll ,ll;8ql()p.mp0BaHHWC J'l;ll;8p ,ll;HCIIp03KJt (A = 
I60, I6I) H nepexo,ll;HHX J'l;ll;ep ra.n;OJIHHIIJI (A = I52, I54) IIpil pacna.n;e OpH
eHTKpo:eaHHHX H;!t8p Tepo:wt. IIo.n;TB8PJl,ll;8Hl,I 3HaqeHHII napaMeTpoB CM8111KB8-
HKJI MyJil,THllOJil,HOCTel pSJ;lt8 nepexo.n;OB H8M8peHll8M JIHHelHol nOJIJ1p1188lntK 
COOTBeTCTBYDllero raMMa-Hs.n:yqeHWi H;!tep, Ol)H8HTKpo:eaHHWC llpH OB8pxHK8-
KHX Te111nepaTYpaX. 

Ha ocHOBe aH8Jll'Isa yr~oooro pacnpe.n;e~eHWi raMMa-HSJJY118HWI 161 Tb 
onpe.n;MeHH Il8paM8TPH CM8111KBaHWI MyJn,THllOJIJ,HOCTel nepexo,D;OB B SJ;ltpe 
161 Dy C 8H8prHel ) I06 RaB. Bnepmie SKonepKMeHTSJil,HO Ollp8,ll;M8HH Mar

HHTHHI ,ll;IUIOJil,Hllff H 8JI8KTPH118CKHI ltllEl,ll;pyIIOJilJIWI MOM8HTl,I OOHOBHoro 000-
TO.flllllR 161Tb. IIpoBe.n;eHa CKCTeMaTHKa sHaqeHHI Mal'HHTHHX MOM8HTOB ;o;JIR 

HeqeTHHX H;!t8p T8p0HR no ,D;aHHl,IM, no.n:yqeHHI:W Ha YCTaHOBKe cmm B OIDJH. 
IIpoB8,ll;8H ~oqeT MarHHTHOro MOM8HTa no MO,D;eJJH Hll.Jll,cooHa ;o;JIR OCHOBHOro 
COCTOSlliWI 161 Tb, sHaqeHH8 KOToporo OKaSMOCL B xopomeM corJiacHH c 
8KCn8})HM8HTOM. 

• PesrJn,TaTH HsMepemi:I yr~oBoro pacnpe.n;e~eHHR raJ,tMa-Hs.n:yqeHKJt 
152Tb H 154Tb B ra.n;ommHeBOI MaTpxue IlOSBOJilJJIH O,ll;HOSH8qff0 ~OTaHOBJITL 
KBaHTOB!,18 xapaKT8l)HCTHRH I3 BOS0~8HHl,IX COCTORHHI B SJ;ltpe 

52Gd H 4 
OOCTORHHR B SJ;1tP8 154od. IIpoBe.n;eHa OKCT8M8THKEI H cpaBHeHHe napaMeTpoB 
0Me111K:eaHWi d (E2/MI) nepexo,D;OB B qeTHHX SJ;1tP8X ra.n;oaHHR o npe,D;cxasa
HllJOOI MO,ll;8JDI I'palHepa H KYMapa. B KOHU8 rMBH n})HBO,ll;HTOR CHCT8M8T.HKa 
8H8pr8TH118CKHX ypoBHel, OTHOmeHHI IIl)HB8,ll;8HHHX B8poRTHOCT8fl E2 H EI 
nepexo.n;oB H MOHOIIMDHHX npHMecel B rrepexo.n;ax M8.l1Uij" COCTOJDDIRMII OeTa
BHOpauHOHHOA II0~00!,1 H IlMOC!,1 OCHOBHOro OOCTORH:wt ;o;JIR qeTHHX ~ ra-
,ll;OJillHHJr H cpaBH8Hll8 0 pesy~LTaT8Mlt IIp08KTHBHOA MO,ll;8JJH JIJmaca H 
MO,ll;8JIH BSaJIMO,D;elcTBYJ]ltllX OOSOHOB Al)D!a-.lht8JLIIO (CM. pxc.2) • 

~ Gimlett J.L., Henrikson H.B., Boehm~., Lerner J. Phys.Rev., 1982, 
C25, p.1567. 

B Heusinger R., Kreische w., Lampert w., Reuter K., Roth K.H., 
ThomaaX. Phys.Lett., 1974, 49B, p.269. 

IBBI: Lipas P.O., Haapakoski P., Honkaranta T. Physioa Soripta, 1976, 
1), p.))9. 
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Pao.2 CpaBHeHHe pesyJil,T8TOB paoqeTOB SHeprHA ro~O~HX OOCTORHHI 
6eTa- (Kit= o+) (a) JI raMMa-BHOpauKOHHHX (K:11,= 2+) (6) nMOC 
no IIp08KTHBHOI MO,ll;eJDI Jhmaca {ISOTR.PROJ.) H MO,ll;8JJH B38JIMO
.n;efloTByllltitX 0030HOB ApJ,!Ma-.ffR~o {IBA) C 8Kcnepnt8HTMDHO on
pe.n;e~eHHHMH sHa'l:elilUOOI (EXPERDIENT) ,ll;M qeTHHX R,D;ep ra.n;OJIHHHR 
{A= I50 + I60). 3Kcne})HMeHT8Jil,Hl,18 OIIIIIORH SHaqeHHI ypoBHel 
M8HLW8 TOJIIIIHHH JIJIJUDI. .r-

~8TB8pTM r~a:ea 00,D;epu:T no.n:yqeHHHe H8MH pesyJn,TaT!il HOM8,D;OBaHWI 
CTpy!tTypl,I B080ya',lt8HHl,IX COCTORHHI SJ;!t8p BOJILq)paMa CA= I8I+I86. Bnep
BH8 n})HMeHeHa T8XHHKa J'l;ll;8IJIOA Ol)H8HTSUHJI[ HSOTona 

181
Re ,D;M IIO.ny118HKJI 

napaMeTpoB CM8111HB8HHSI pSJ;lt8 nepexo,D;OB, 0Tp9~0 IlO,ll;TB8psJtf!J1JIJ'IY KOJIJieKTHB
Hl,11 xapaxTep B080y3,It8HHHX COCTORHHA smpa 1 1w. 

~8Ta.Jll,HO HSY1l8H8 OTpy!tTYJ)a COCTORHHI smpa 182
W C nOMOIIILE KOM6H

HKpoB8HHOrO HsMefeH:wt yr~oBoro paonpe~e~eH:wt JI JJHHelHol nOJIJ1p11sarom 
r8MM8-H8JJY118H:wt 82Ta, Opl!8HTHpoB8HHOro B llM83HOI MaTpxue. 0,D;HOSHaq
HO onpe.n;eneH pSJ;lt napaM8TpOB ,ll;IUIOJil,-K:ea,ll;pylIOJil, H KBa,lij)YDOJil,-ORTylIOJil,HO-
ro CM8JIIHB8HIIH MYJil,TIIIIIOJll,HOCT81.{cM. pxo.3). ~ 

Eo.JrLmoe BHHM8HJl8 y.n;e~eHO nyqeHD> CBOflOTB K 1, = ~ ORTy!IOJihHOro 
COOTORHKJI c 8HeprxeA I289 xaB H COCTORHHA IIMOCH, OCHOBSHHOA Ha &TOM 
ypoBHe, KOTOpHe paspaamcR nepexo,ItSMZ C TpolHoA CM8CLE MyJn,THllOJihHOC
Tefl TIIIII8 EI+M2+E3 H8 ypoBlDt p0T8U)IOHHOA nMOC!,1 OCHOBHoro COCTMH:wt. 
BnepBHe zcnOJil,SOB8H1,1 HSM8peH:wt JJHHelHol nOJIJq)IISSIUOI raMMa-KS.ny118HKJt 
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Pxc.3 Ilpm,!ep aHaJIHsa KOM6mmpoBSHHoro HSMepemr.R: yrnoBoro pacnpe,D;e
neHJUI H .mmetmol nOJIRpzsamm r8MM8-H3J!Yllelil!Ui nepexo,IJ;8 I?9 KSB 

182 
B w. lliTJ)HXOB8HHlie O~CTH npe,D;CT8BJIJD:lT 8KcnepHM8HT8Jil,HO 
onpe,D;eneHHHe 3Haqelil![Ji KO~eHT8 A2(1) = -0,?06(I9) H CTe
neim .mme!Hofl nOMpH38IUIJI[ P = +O,I7(IO). KpHBlie A2, pNO, pNR 
npe,D;CT8BJIJD:lT pacqeTHlie B03M0l!Hli8 3HaqeHIIUI ,IVIJi napaMeTpa CMe
lllHB8HHJI <§ • Ha ,IUlyX B03MOlKHHX 3Haqeimfl napaMeTpa CM811IHB8HHJI 
~ (E2/MI) = 0, ?3(3) HJIH 2,rj:f, 0Ilpe,IJ;M8HHHX Ha OCHOB8lOOI 
8KcnepHM8HT8Jil,HOro 3HaqeHHJI A2, pesynT8Tbl H3M8peHRJI JIHH8!Hofl 
Il0MpH38IllDI rBMM8-H3J!Yll8HlllSI nepexo,IJ;8 I?9 KSB O,IJ;H03H8~0 BH6H-

pam J = 2,1~8:¥• 
,IJ;JIR: aHaJIHsa Taxoro THIIa nepexo,D;oB. Hal,IJ;eHH sHaqeHHJI ~ I (M2/EI) ~ 
a2(E3/EI) nepexo,D;OB II89 H 1274 KSB B smpe 182w H IlOJ!Yll8HO xopomee 
cor~cHe qBKTOp0B TOpMOJK6HHJI H OTHOWeHH! npHB8,IJ;6HHHX B6p0JITHOCTefl ne
pexo,D;OB, pacc~T8HHHX ,IVIJi OT,IJ;8Jll,HblX EI1 M2 H E3 KOMnOH8HT 9THX nepexo
,IJ;OB, c pesynT8T8MII .IVIJi 6B8KHX Jl,IJ;ep 1 4Yb, 176Hr H 18<\v c 8HMOrH~
Mll nepeXO,IJ;8Mll. 3TO cornacze CBH,IJ;6T8Jll,CTBj'8T O K~8KTHBHOM xapaKTepe 

c:.; - 1a2w COCTOJIHBJI K = 2 B JI,IJ;p8 • 
Ilo,D;06Hbl! no,D;XO,IJ; K 8H8JIH3Y nepexo,IJ;8 92I KSB 5- - 4+ B smpe 184w 

onpe,D;e~ sHax napaMeTpoB a1 H ~ 2 • qTo HMeeT sHsqeHHe .IVIR noHHM8HHJI 
CTpyt(TYJl,I COCTOJIHd C K '£ = o B smpe 184w H B COC8,IJ;HHX JJ,1J;pBX. IlpH:ee,D;eH 
nepeqeiq, pesynT8TOB HM8DltHXCJI H8M8peHH! no 0Ilpe,IJ;M8HlDJ Tpotmoro CM8-
IIIHB8HHJI MYJll,THIIOJlldlOOTe! EI+M2+E3. 

B pesy~TaTe HsMepeHRJI yrnoBoro pacnpe,D;eneHHJI raMMa-HaJ!YlleHHSI on
pe,D;eneHo ~ait>xToHxoe none, ,D;elcTBYJlllee Ha JJ,1J;pa 

186Re x 188Re B JKenea
Hofl M8Tpxn8. 
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Pxc.4 Onpe,D;eneime TpoflH:oro CM8WHB8HHJI MYnDTHilOJil,HOCTefl 
EI+M2+E3 nepexo,D;a II89 KSB B 182w. Hao6paJKeHo co
oTHomeHHe M8]1[,ey a I (M2/EI) H a 2 ( E3/EI) H8 OCHO
B8HHH peayJll,T8TOB yrnoBHX KOppe.Jlf.lUHfl - 11(..,,.) *, 
HSMepeHHI BHYTp8HHefl KOHBepcHH - ol,K * H H81l1HX 
pesyJll,TSTOB yrnoBoro pacnpe,D;eneHHJI - A2 (1) H nx
He!Hofl nOMPJ!138IllDI - Pexp r8MM8-H8JJY'l8HHJI. KpeCTH
KSMH o6osHaqeHbl THnlfCIHhle OWH6KH. 

r 

B IIpHJIOJKeHHH npoTa6ynHpoB8Hbl KO~eHTbl FK .IVIJi L • 1 H L' = J, 
HYJKHbie .IVIR aHBnHsa SKcnepm.ieHT8Jil,HblX ,D;BHHHX no yrnoBOMY pacnpe,D;eneruno 
H .mme!Hofl Il0Mpi138IUIJI[ r8MM8-H3JIY'l8HHJI C MYJll,THilOJll,HllM COCT8BOM 
EI+M2+E3. 

B 88IUIIR8HHH IIJ)HBO,IJ;JITCJI OCHOBHli8 peayJll,T8Tli, IlOJ!Yll8HHbl8 8BTOJ)OM 
H Hano&eHHble B ,IJ;HCC8PT8IllDI: 

I. Psapa60T8H8 M8TO,IJ;HR8 HBM8peHHSI, o6pa6oTKH H 8HanH38 ,IJ;8HHWC no 
JIHHeAHoA Il0Mpi138UWI r8MM8-H3J!Yll8HHSI pa,Itl'I08KTHBHWC JJ,1J;8p, opH8HTHpOB8H
HHX IlpH CB8pxlUll81tHX TeMnepaTypBX. BnepBli8 nonyqeHbl ,IVIJi Jl,IJ;ep, OpH8HTH
p0B8HHblX TSKBM o6pasoM, JIBHHe BHpaJKeHHJI 38BHCHMOCTH cTeneHH nHHelHOfl 
IlOJIRpHSSUHH r8MM8-H3JIY'{8HHJI OT napaMeTpa CM8WHB8HHJI MYnDTHilOJll,HOCTel 
,IVIJi ,IJ;HilOJll,-KB8.IU)YllOJll,, KB8,D;pyIIOJll,-OKTYUOJll, H ,IJ;HilOJll,-KB8,D;pyzIO~OKTY-

w Krane K.s., Sites J.R., Steyert W.A. Phys.Rev., 1972, 05, p.1104. 
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IlOJIJ,HOrO CM811U4B8HWi My-JI:E,THIIOJIJ,HOCTel. Bllepm1e IIJlHBe,IteHH H HCllOJ.IJ,SOBS.
Hl:l ~ 8H8Jlll3a BHJ)&a8HJIJI NIH KO&cppilIUl8H'l'OB OMemJIB8H:a:.fl JIBHelHol nOM
p:e:saum,: Hg B CJIY'Ui8 ,ItRfiOJII,-KBa,ItpyJIOJJI,-OKTyIIOJIU:OrO C.UAJDJIB8HH$1' MyJJI,TH
llOJll,HOCTel. PacCMOTpeHH H ,It8Hll OI.l8HIW 3®eKTOB, BJIIIJIDllKX Ha CTenem, 
JIHHelHol nOJIIIJ)HSSUlm raMMa-11s.nyqeH:a:J1, H npe~ozeu1,1 nyTB ,ItaJll,Helmero 
pasBHTHli HSMepeHHI JIHHeffHol ll0Mpll88Ulm r8MM8-HSJJY118H:a:JI. 

2. C03,It8HH H BH8,Itp8Hl,I B npaKTHICy .ItBa THIIa KOMIITOHOBCKHX n0Mpll
M8Tp0B Ha 6ase Ge(L.:l.)-.zteT8KTOpoB, npHH~eaaJ!lll8 K JJY,mJHM B sxcneJ)H
M8HTaJI:E,HOil IlpaKTHKe. IlpoB8,It8HH CllCT8MaTHKa H CpaBH8Hll8 CYJ118CT.B,yll4HX 
Ge(Li) H Hl'Ge KOMllTOHOBCIGIX llOJVIJ)HM8TpoB. 

3. IlJ)H H8IIOCpe,ItCTB8HHOM Y'{aCTH:11 aBTOpa 61,1JI COS,It8H II8It8T Dpol'J)SMM 

,ItJI.11 o6pa60TKR CII8KTp0M8Tl)Jlq8CKOi! HHqlOIJ(8I.lHH Ha 3111 CM-3, BKJIIJ1l8Dlllll 
6oJiee 30 OCHOBHl,IX MO,ItyJiel, HanHcaHHHlC Ha Jmm<ax PORTRAB, BA.SIC H MaK
poacceM6Jiep. Cos.ztBHa 6116Jm0Texa nporpeMM NIH aHSJmss BHq>oJll8IODI, no
.nyqaeMol IIJlH K3Y'{8HD yrJIOBOro paCIIpe,It8JI8HlrlSI 11 J111H8IHOI IIOJlllJlll38J.lHH 
raMMa-HSJJY118HM OJlH8HTHp0B8.HHl,IX ,mep, KOTOpEIJ[ 61,1J1a BH8.ztp8HS B CTBH
.ztapTHyD 6116.moTexy uporpeMM 311A ICL-4/72 Ilpazcxoro nomrreXBll'lecxoro 
HHCTIITy-TS. 

4. OcHOBHl,18 q:HSH'i8CKR8 pesyJJI,TSTl,I OBO,ItliTOJI K CJI8.ztY11QeMy: 
a) Ha OCHOBamm .ItBHHHX HSMepewd yrJIOBOro pecnpe.zt8JI8HWI H JlllHeit

HOI IIOJIR:pHSSUlm raMMB-H3JIY'i8HK.li 61,1JIH O,ItHOSHa'IIHO Ollpe,It8JI8Hl,I SHS'Cl81DIJi 

IIapaM8Tp0B ,ItRfiOJll,-KBS.ztpynOJJI, H KBa,ItpyJIOJI:E,-QKTyIIOJIJ,HOro CM8JIIHBaHl!H 

MYJIE,TmIOJIJ,HOCTei! raMMa-nepeXO,ItOB B JmP8X 152 , 154od, 160, 161ny, 
181,182w, 188os, 192,194Pt. 3Ta KHqlO~ CYJ118CTB8HHO YTO'IWreT 113-

B8CTHH8 ,ItaHHl,18 0 CBOi!CTB8X BOs6yz,n;eHHl,IX COCTOJDIKII COOTBeTCTByDltHX 
R,1.t8p. IlpoB8,It8HH CllCT8M8THKa SH8'i8Hllil llap&MeTpoB CM8lllllB8HWI yYJI:E,THIIOJI:E,
HOCTel ,ItJI.11 'i8THHlC ,mep rS,ItOJIHHHR 11 HX cpaBHeHB:e C npe,ItCK83HB88161MK 
3Ha'Cl8HHRMH MO,It8JI8I I'palHepa H KYMapa. IlpoB8,It8H 8H8JlllS CBOICTB BOS6YJt
,It8HHHX COCTOsnml 'Cl8THl,IX ,mep rS,ItOJJlUIHJi B paMI<aX IIpo8KTHBHOI MO,IteJm 

Jhmaca H MO,IteJIH BSaHMO,It8ICT:eyJ(IIIHX 60SOHOB Apa:Mi,1-Hlt8JL710. 
6) BllepB!ie IIJlHMeHeHH .It8HHl:le asMepem J111He1Hol nOJlllJlllSaIGDt r8MM8-

KSJJY11eHRR ,ItJI.11 aHaJIHsa CBOICTB OKTyIIOJJI,HO-BH6P8J.ll!OHHHX COCTosnmil, pas
pmraDIIJIXCSI raMMa-nepexo,It8MH C TpolHHM CM8DIHB8HH8M yYJll,THIIOJJI,BOOTel 
EI+M2+E3. Ilo.ztTBe~eHo ~!Hoe CM8IDHB8HHe B nepexo.ztaX II89 xaB B ,mpe 
182w H 921 xsB B ,mpe 1 W H BII8pBli8 YOT8HOBJI8HO TpolHoe CM8111HB8Hl18 
yYJIE,THIIOJJI,BOcTeil B nepexo.zte 1274 xaB B ,mpe 182w: ;; 1 (M2/EI) = 
= +0,36(IO) H d iE3/EI) = -0 ,28(12). IlpoBe,It8HH p&O'Cl8T1,1 IlpHB8,It8HHl,IX 
B8p0.IITHOCT81 H qsRTOpoB TOJMOllt8HHJI ,ItJI.11 OT,It8Jll,Hl,IX yYJIE,THIIOJll,Hl,IX KOMIIO
H8HT nepeXO,ItOB M8llf,Ily Yl)OBHRMIII IIOJIOCl,I OKTyIIOJIJ.Horo COCTO.RHWI Kej;= 2- H 
Yl)OBHJIMH O~OBHOI nOJIOCH JmP8 182

W, pesynTaTH KOTOl)l,g: iorJISCffiCR C 
pesynTlfflOOI .ItJIJI 8HaJIOrH1DWX nepexo,ItOB B JmP8X 180w, 17 Ht H 74Yb, 'ClTO 
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r.: 
CBH,It8T8JIE,CTBy8T O KOJIJI8KTHBHOM xapaxTepe ypOBHR 1289 xsB K JI,= 2- B 
,mpe 1a2w. 

B) Iloxasaua BOSMOJmOCT:E, HCIIOJI:E,SOB8Hll.fl HSM8peHHI JIHHelHol nOJIJrpH
saum,: r8MM8-HSJIY'i8HlUI ,ItJI.11 HSY'{8Hll.fl KOMIIOH8HTHOro COCT8B8 68T8-H3JJY'{8-
HHR. 3TO IIpoHJIJ.lllCTpHl)OB8HO YTOtra8HH8M HM81lJllHXCR ,ItaHHHlC O KOMIIOH8HTHOM 
cocTsBe 6eTa-nepexo.n;oB, conpoB0~8ll4HX pacnS.It 192rr. 

r) Hs T8MII8paTy-pHOi! 88.Bl'ICHMOCTK yrJIOBOrO pacnpe,IteJieHKR6raMMa-
1 1 

HSJIY'Cl8HKR, BOSHKK8Dll8ro nJ)H pacIIS,Ite OJlH8HTHp0B8HHOro ,mpa Tb, 
BIIepB!,18 Ollpe,It8JI8Hl:l MarHHTHHil MOM8HT ~ = 2. 1 ( 1) fl_ H KBS,Itpy!IOJI:E,Hl:ll 
~oMeHT Q = 1,1(5) 6apH ocHoBHoro cocToRHHR JmP8 1f1Tb. PacqeT MarHHT
HOro MOMeHTa no MO.IteJIH HHJI:E.ccoHa noxasaJI xopowee corJiacHe TeopeTH'Clec
xoro SH8'Cl8HWI C SKCII8l)HM8HTaJI:E,HJ:lM. IlpoB8,It8H8 CHCT8M8T.l!Ka 3H8'Cl8HHI 
M8rHB:THl:lX MOM8HTOB OCHOBHHX COCTORHHII H8'Cl8THHlC ,mep T8p6HR no .ItBHHHM, 
IIOJJY118HHHM Ha YCT8HOBK8 Cilllli B OHffil. BllepB!i8 IIOJIY'Cl8H8 B8pxH.ff.fI oueHKa 
MarHHTHoro MOM8HT8 OCHOBHoro COCTO.RHHSI JmP8 say: ~ < 0,8 f>N· .Il.aHa 
B8pxHJm OU8HK8 M8rHHTHOro MOM8HT8 OCHOBHOro COCTO.RHWI Jmpa 59Pe: 
~ < 0,6fN• O,ItHOSHa'ClHO paapewa1111aa HM8DIIH8C.fl B JmT8paTy-pe pacxo~e

HHR. 
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