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Pa'oora Bl:Jil01IHeH8 I! JlaOopaTOPHH reopeTHqecKOtt qJH3HKH 00'b8].(HHeHHOro'• 
' \ - ' 

HHCTHTYT8 H].(6pHNX HCC1I6],(0B8HHi1 

HayqHI:Je PYKOBOJ.tHTe1IH: ' · 

],(OKTOP qJH3HKO-M8T6~8THqecKHX HBYK I 
npocpeccop · B.r.COJIOBbEB 

' ' r 
K8H],(H],(8T WH3HKO-M8T6M8THqeCKHX H8YK 

CTapmHil HayqHI:Jtt COTPYAHHK B.O.HECTEPEHKO 

' ' 

0cpHUH81IbHI:Je onnoHeHTU:' 

.ioKTOp ljlH3HKO-M8T6M8THqecKHX H8YK \ 

CTapwHi1 aayqHui1 COTPYAHHK <' · 
:~ 

, K8HJ.tHA8!,llJH3HKO-M8TeM8TJ4qecKJ4X H8YK 

/ CT8pWHi1 HayqHui1 COTPYAHHK 
/ 
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C.H • .l{POS.l!OB 

H.A.MOPOSOB 

B6AY!llEie H8yqflO-HCcine].(OB8T6llbQJ!06 yqpellt],(8HH6: ', _ . _ 

1 Hayqm>:..HQcneJ.toBaTenocKHi1 HHCTHTyT' HJ.tepHoii 4>HaHKH llirY, MocKBa 
. ' . ;" . .! ~ < 

ABTopecpepaT paao,cnaH 11
_ 11 1984 ro].(a 

',-

' 3autHT8 ],(HCC6pT8Ul4H COCTOHTCH II II '1935 I'O].(a Ha 3806],(BHHli 

C~8UH8lll43HpOB8HHOI'O COBeTa' K0.47 ;or.or JlaOopa:ropm1 Teop~TiiqeCKOii qm.:, 
3HK,14 06'.b6J,tlrneHHOI'O' lrlHCTHTyTa HJ.t6PHUX}!CCne_J,tOB8HHii, r • .l{ye5H8 t MOCKOll

CKOi1 oe5nacTH. 
/ 

I 

'c ],(HCCe,pT8Ul48ii MOJltHO 03H8KO!WTDCH B C>l461IHOT6K8 OlliUI. 

/ 

YqeHui1:CeKpeT~pLCoBeTa 

KSHJ.tHJ.tBT ljlHSHKo-MaTe.uarHqecKHX HayK B.H.li.YPABJIEB . 
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OEJllAH XAPAKTEPHCTVJ{A PAEOTU 

AKTY81IoHocn Te.is.' MHKpocKorurqecKHe .ueTo].(l:J_ OnHCSHHH CTPYKTYPU· 

COCTOHHHtt _cnouux H].(8p K H8CT0Hlll8MY MOlol6HTY np8].tCT8BllHIOT 0],(HO HS H8H-

6onee 8KTYBJibHUX HanpaBneutt
1
co:i!peMBHHOi1 TBOPBTHqeCKOil H,llBpHoil tHSH-. 

KH. 8H8'lHT81lI,m,1M ,7,!0CTHl:BHHBM B ,],(8HHOI! o6naCTH HCOJI81,IOB8HHtt HBHJIOCb ;.· 

YTBBPz.itBHHe MHKpocxonH"IBCKHX woitenett, onHC1:JBBIOIIIHXHa·e;11W1ott·qiHaH11e:.:.' ' . \' . ' 

CKOtt OCHOB8 paanK1lHll8 X8P,8KTBPHCT14KH H;ztpa BIIIHpOKOY ;IIH8ll830H8 8H8p-

I'HH Boa6yaJ,teHH11. ·oAHott. H~ TaxHi wo;11anatt 'HBn11eTca· K:sa·a1.1qacTHqHo~Ho11-· 

HSH MO;ll811D fl;ztpS. 8TB M0;118Jl1, 
0

YC:ll8111HO npHM8HH1I8CD: .?inaaaytieHHll CBOJ.iCTB' 
\ ' .. . . ~ . . \ . ' . . . . . \ ' ,. ' --.· . . . ' ' 

. HH3KOJI8Z8D!HX COO_i'OHHHJ.i H,ll8p1 HBilTpOH!ib!X 14 . p8;11H8~HOHHUX .CHJIOBliX qiyHK- · -. · 

'ttHtt, _8Jl8KTPH118CKKX M8l'HHTHl,IX: H 88pf!,llOBO.:..oe11i1eHHWC I'HrSHTCKHX ·peaOH8H;_ .• 

COB B C~8pHll80KHX H ,ll84JOPMHPOB8HHliX H;ztpax. B ,. p8MKBX 87:011 )10;11811H ycTa-, _; 

'HOBJI81W MDIHB 88KOHOMepHOCTH .41PBrMBHT8[tHH· 0],(~0KB83H'ISCTHIIHWC H O;IIHO:.., ' 

·· woiloHaux oocTOHHHtt, BLIHCHBHS BBZHafi poni: · BaSHMo~·affc:TllHH KBSaHiiacTHU ·· 

C ~OHOHSH B YCJIOUBHHH CTPYKTYPlil. HJ,tepHUX COCTOHHHJ.t 'llo' wepe 'BoapaCTS,;;, 

. HHH ,SHeprHH BOSCly;K;ztBHHH •. 8TB MO;IIBJlD BllrOAHO '. OT11Hll88TCH npOCTOTOJ.t CBO- : 

' 'ero npax'TH11BCKOI'0
1 

npHMSH8HHH,; D03BOJIHIOll!BJ.t npOBO;IIHTb tfflCll6HHll8 'pacqe;_ 

:r1,1·KaK ;11rui auanHas yae :11we11DtHXCH aKcnepHMBHTanouux ;11auuux, TBK)i ;11na 
:.n11e;z1c1taasHH11 HO:ablX aq4JexToB·. · ·. · · .· , ,. ' , ··.. · · 

• _ • _ ,. • • , _ ' ' •' "" " ,, C ,- • f, • ~ "- ".',, / ' , • 

I 

. -Eom,moe BHHMBHH8 B npoBO;IIHIWX B H8CTOHlll88 BPBMH HJ.tBpHO-CTpyKTYP"'." 

/ ~ • ,aux Hccne;110Bsunax:' y;11e1111eTcH •Hay11eHH10.AeqiopuHpoBaHHHX MBP•: Buon·lioa-'., · 

HHKWHH HHTepec K HBYIISHHD ~H8K08HBJ)I'8TH'IBCK0'1, TSK H88UB88MOJ.i CDBKT- ' 

.i .· ·' pocxonii11ec~os', O~JISCTB BOaC5y~~BHHtt ,STHX ·a;11ep CTHMYJIHPOBSli nony~eHHBM ... 

'j , · HOBWC aKcnapueHTSllDHl:lX ;z1auu1i1x, TO'IHOCTD _H ua;11ea:Hocn KOTopwc •Tpee5y- · 

:, BT ;ztsnHettwero 'psa:aHTHH ireopHH. HaHClonee CYlllBCTBBHHW
1 

peaynHaToM:llo-
,, I, ' •• - • - , . . . . - ,' -- ~ • ': -, , . . 

'\ CllB;IIHHX ,aKcnepHMBHTOB HBJIH8TCH TO, liTO .OHH n03B01lHIOT c, 6onHett. AOCTO-

BBPHOCH~·Cy;ztHU, 0 cnp8BBA11HBOC~H rex HnH HHbllC T80P8TH'l8CKHX npHC5mt- . 

," :&SHHM •• · B ''IBCTHOCTHtnpH OllHCSHU CTpyKTYPY HHKSimHX 11epOT8UHOHHlilX 

BOa6yz,1t8Hi11\,npe;zicT8BJllieTCH B03MOm!UM BliHCHHTD rp8HHIU,l"DPHM6HHMOCTH' 
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' KB88H6030HHoro npH611Hl:BHHii. B aTott· CBH8H' HHTBpBCHO. HCCllBAOBBTT, BIIHH- ' 
'-,. - .' : ' ' \ - •• < • ··' • ' 

HHS KB83H1i8CTl1iHHX KOPPBM~H B OCHOBHUX COCTOHHHHX qerno-1l8THWC H;ztep. 

HS . CBORCTBS 1Ul81COJI8ll811UDC KOM8KTHBHl,IX .BOSC5yz;ztBHHi. · 

. . B A-He11e':ru1,1x A8~,PIIHPOBSHHUX 'a;11psx, yae ripit' aueprHHX aoaC5yEABHHH. 

·6011ee 0,5).laB c:rpya-rypa· cocToHHHA auaimTenHo ycnouseTc11. Hx onaca-:- · 
--. . I,._~- . :. , ' - ., ,, . ,,. 

HHe HS OCHOBB KB88JICI080HHOro npH61IHEBHHH HB Bcar;zta )10ll8T 61:JTD ;IIOCTS:-

!l'OliHO xoppeKfHwi; nocKonHy B cocio.auHax 11KBSaHt1BCTH~a ® qioaou" Ha

as TOK],(IICTHHROOfH, KBSHTOBUX qJicen H8'l8Tlll,IX KB83H'18CTH~ .·H KB83HIISC-

- .TH[t~--~PKHPYll~X (J)OHOH, MOll:Bi' B03HHKHYTb uapymeHH8 np1m~na IlaynH. ' 

no aTott.npa11HHe 11oaHBKaeT Heo6xo;ztHJ10tiTo •MHxpocKonaqecxoro. auanHaa · ·• 

yc11oaueu11 C!pyKTYP~ coctoud, 06yc11oaneHHoro CBHai.11 OAAOKBS&Hliac- : · 

· ·. · THlilWX H KOJ1118Ki'HBHYX 110,ll C ·. Y'IBTOM · ,Kll88H'l8CTH"IH01t ·. CTPYKTYPlil llOCJIBJtBKXo / 

. i ~~::, 1 '.,; -:·-·"'.--..,,,., • . . . ~ . 

.,1 .. i~ .. ;:;' ~-~~.-~,[::~~~:~-~:::. j :.: '~,:c l ,, · 
' * ~ ·.w¥~,,,~•.ftf:;~"'~f";t.:. .. ~: i 

' ·. ', ('.;ijl; i}:~;-,i-.~~-.. $ ,,-, ' . i' 
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UenL pa6o±u - HayqeHHe cTpyKTYPhl HH3KonexBUIHX HepoTaUHOHHhlX Boa-
. /' , ' 

6yJK,It8Hl1» B ,lt6WOPMl1POB8HHWC fl.ltPBX pe;ztK036M8llLHllX 8ll8M6HTOB H. 8KTHHl1- --
AOB: l. 11CClleAOB8Hl16 B1ll1HHl1fl KOP,PeJIBIUfl!. KB88Hl!BCT11U- 11 OCHOBHllX COCTO
'flHl'lf!X qeTH0-118T!UiiX fl;ztep Ha CTPYKTYPY O;ltHO\(loHOHHliX COC

0

TOflHHil~. 2. 11ay- ' 
qeH11e · po1111 npHHUHna · Ilayn11 npw onHca1111111 BH6pari1110HHHX cocTOHH11l!.. H Bepo-

·- flTHOCTeii E~-nepexo.ztoB B &eqeTlihlx fl.ztpBX. 3~ CpBBH8Hl!:8. peay.lILTBTOB Teo
peTl1118CKHX ·pac11eTOB c a1tcnepHM8HTam,HuM11 .ztBHHhl1411, a TBKxe HeK0Top1,1e . 

' TeopeTH118CKHe. npe.ztCK838Hl1fl. , . , . ', . . ,,• . . • 

Hay11Haa Ho:e11~Ha · 111 np~KTHtrncKaH yeiiHocTL. B. ;ztHccepTanHH ripe;zt.no~eiio 
.itam,Hel!.wee p83BHTl18 KBS811qBOTl1l!H0"'.'!J)0HOHHOtt MO,ll;61ll1 '.ztJIB OUHCBHHH HHSKO-
•• • - ., • ' • • ' ' • • " ~ " ' ' • - • • - > ,·' t . -

Jl8JK8UIHX HepOTBUHOHHllX COCTOHHHtt ,D;e!J)opMHpOBBHHblX fl.ztep~' . . . 
11cc:ne,D;OB8Hl18 KOppe.naii11tt BOCHOBHblX-COCTOHHHHX 116TH0-~8THhlXflJfep C 

y'leTOM H30CK61lHpHoro 11 11aoBeKTOpHoro ocTaTotmoro· Baa1t1o1o~eltcTB11tt no- · · 
• , • . •• , I, r , '. ·: ,· , '· . • , . - - . ,- ~ - ·• 

8B01lH1lO C,ll;81l8TL BllBOA O H8CYUl6CTB8HHOCTl1 ,ll;BHHOro 3ql(p8KT8 npir· OUHCBHHH 
HH8K01l8JK8il!HX COCTOHHHii. . -~- .. ' .· 

. HOBUM BkJIB,D;OM f!B1lli8TCH· !J)opMyJIHpOBK8 °llOCJI6,ll;OB8TeJILHOtt npone,D;yphl ' 
yqeTa np~iibma Ilay1111 npH_ OUHC8Hl1H H€118THhlX H,D;ep.· IlonyqeHll OCHOBHli8 

',ypaBH8HHH, 1108B01lfl~UIH8 '1toppeKTH88 OUHCbll38T:E, 
0

8Hepri111, . CTP,YKTYPY BLiClpa:..· 
, • _ , '. , ._, \ , '', ", ·, _ .· ' _' l • ' 1 • • . , • ; ~ · -· • 

,UHOHHllX COCTOHHl1tt H B8POHTHOCTl1 E~"".nepexO,ItOB, npHHHM8li
0

BO BHHM8HH8 
KBaa11qacT~qHy10 CTIJYKTYPY !J)oHoHoB~- Ha cicHOBBHHH aT11x ypaBH8HHll npoBe"". · 
,ll;8Hbl. q11cneHHbl8. pocqeThJ xap8KT8JlH.CTJ4K ~H3K01l8JK8ll(HX. COCTOflHHI iieqeT_iUlX 

. H,D;ep; KOTopi.ie )IBIOT BOSI.IOJKHOCT:i; CYAHTL~ B KSKKX 'cnyqaHx MOJKHO :orpaH~.:. 
IIHTLCfl, KB

0

08HCl080HHl,IM npH6llHltteHH8M H KOr,D;a. H806XO,D;HMO BUXO.ztHTL 88 ero -
p8MKH, Yll11Tll~8fl np11Hn11n IIayJIH. . , ··. . . • . . , .. , ·. , ' . . 
· • . l1ccne,D;0Batt1,1 E2( Li K=2):-nepexo,D;bi, .zta10ui111e ~BEHYK> HH!J)opuan_HIO o Ji1Wpa

0-> · 
n110HHhlX·KounoneHiax cocToaii11tt;noxaaaHo, qTo y11eT nonpaBox,·06yc110B7 · 

'11eHHblX npHHUHUOM nay 1111, · MO~eT npl1BO,D;HTL K aawe'T1tOMy 118M8H8HtllO~B-81lHIIH-1
' 

HH B(E2) •. IlPOA8MOHCTPl1POB8H8 B8JK!i8_f! po.nL Yl:!11!,IX ¥ :BH6pan110HHbl:X: KOM--: 

noHeHT np11 om!ca1t1111 E2(.1K=2)-nepexo,D;OB~ .. , _ ·, . " · •, :· 

Anpo6BUHH :ztHCC6pTBLU111; Peay~LTBTll', npe,D;CT~B1l8HH~e B -i~cepTBUHH~ ' 
. li60.llHOKp8THO ,ll;OK1l8,ll;blB81lHCL 11 · OClCYJKABllHCL HS C8MHH8pax Jia6opaTop1111 Te- . 

, opeTHll6CKOil cpH811KH 06'.b6AUH8HHOI'O 11HCTl1TYT8 H.ztep;blX HCCJI8,ltOB8HHil, 32 H 
34 COB61l{8Hl1HX no H.ztepHOH cneKTpOCKOUl1H .11 CTPYKType 'aTOMHOro fl.ltPB (!{11.:. 
eB, 1982; A11M8-ATa_; 1984); -15 C8MHH8pe no H,D;epHOi! !J)H8HK8 IIPocceH,D;Op!J)
-Kp8KOB-Pxex-K~eB11 (JI1161111ne, tiexoc110BaK11H, l 983 )~' MeJK,D;yHapo,D;HOM .c11M
noa11y1,1e IlO H,D;6pH01i cneK~,P-OCKOnHH · B IlYIIK8 (Jle6p8U8H 1 Bettrpl,1fl 1 1984) • ·. 

• "',. ' - '. - ~~' -✓ ./ .. f ... ·, . :' .. •.. '.'' ' . ~ ·-, '~ , :-, ' • .- i . . . -:. ~ 
Ily6n11Kaqa11. no. M8T8PH81l8M. AHCC6pT8UHl1 ony6nl1KOB8HO W8CTL pa60T .-. ; 

.:. _·, . 0Cl'.b8M pa60Tll.: ]l111ccepi-an11H COCTOl1T~l18 Bile',D;eHl1fl, Tpex rnoB. OCHOl3~0-
ro .Co,D;epJK8Hl1fl 11 aax1110tieii11H, co,D;epl!tHT 88 CTpa1111n1,1am111Hon111cHoro TeKcTa, 

.· I.3. T86.n11ti H 6H6JIHorpaipHll8CKl1H cn11coic 11HTepaTypu HS i17 °H88B8HHU~ . . . 
; "..._ '. .. - ~ ,'. --~ ' 
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·co]IEPIAH11E PAEOT~ 

BBe.zteHHe co,D;eplltHT xpaTxy10 xapaKTepHCTHKy. u.11xpocKon11qec1toro no.ztxo~ -· · 
.zta, ·· B paMxax KOToporo ccpopu.yn11poBaHa KBaa1111ac:T11t1no-qioHoHHBH MO.lie 111, 
!i,D;pa. Ilepeq11c11e1ih1 OCHOBH1,18 ,ll;OCTHll:6Hl1H MC)A'en11. KpaTKO OCBBU16Hhl HBKOTO;.. 
p1,1e · COBP8M6HHU6 npo6ne141,1 1 CBH88HH1,18 C 11ayqeH11·eM H113K01l6JKBillHX COCTOH
Hl1H B ,D;e!J)opMHpOBBHHllXH,D;pax. 06ocHOB_aHa Heo6xo.zt11r.iociL .ll81lLHettwero · 

. "paaBHTl1H 1.10,D;eJIH ~ ne1u,10 nonytieHHH 6onee ,D;OCTo~epHoii 11n(J)opMann11 o 
. CTpyKType Hl1l1taitnHX BOa6yllt,D;8HHtl. · , , . . • 

·· . B rna~e l '§§ ·1,111 2 Hoca'i npe,11MyU1eCTBeHHO BBOAHNii xapaKTep. B n11x . 
,· ' ' ' , ,·: ! . . . ' •• . -

,KPBTKO cqiopuynHpOBBHl,I OCHOBHhle U0110lK6Hl11J KB08Hll8CTl1llHO:-qJOHOHHOW MO,D;e-
' . . , . ' ' ,; ', I • I ( ~,, 

1111 np11MeHl1T81lbHO, K .ztecpopMHpOBBHHl,IM II,D;pau. '· 
· · B § l , cTpOHTCH. raMH1lLTOHHBH KBaaHqacT11t1HO"".il>OHOHHOH M;,D;e 1111. • ra

MH11bTOHHB~, BKJIIOll88T. cpe,D;Hee none (noT8HU11811 ,CaKCOHa·-.By.zica)', KOpOTKO
.i:teitCTBYlllllYIO qocT·b OcTaToqaoro B88HMO,D;eiiCTBHH, npl'IBO,ltlliJlYIO K napHblM ' , 

' · . . , , I .' , . ' , • I .. ·, 1 ' , \ ,., • 

KoppenHUHflM CBepxnpoBO,ll;HUl8rO THna, ,ll;81lbHO,D;6ilCTBYIOiJlYIO IIBCTL OCTOTOllHO-
ro B88~MO,D;8ilCTBl1fl B BH,ll;8 MynLTHnOllbHblX CH1l~ C:8 § 2 ·np1rne.zteHbl OCHOBHUe 
ypa~H8Hl1fl 140;1{81111 ,ll;1llJ OilHCBHHfl ·. O,ll;HOqJOHOHHl,IX uoa6yJK'A8lIHM B 118THO-qeTHblX 
,D;eqiopMHPOBaHubl·x a.ztpaic. · i ··, 

.. B § 3 c.,rienbKJ oue1:1K11 ,TQqaocT1-1 pocirnoroB, ·npoBO'AHMhlx B paMKax KBa
a111c5oaoattoro 'npHCJ1ll1~8HHfl,· paCCMOTpeHO. B11HIJHH8 KOppe JIHU11il KB88HqacT11U B 

I I , ' ,- ~ , ', , ' • \ • • l ., . ' . , ., 

OCHOBHblX_COCTOHHl11JX 118THO-qeTHblX H,Itep HB CTpyKTYPY O,ltHO\(loHOHHblX coc-
;O~H11il.' rioi<SaaHo, IITO iiao.aexTopHaH .tiacTi. Baa11Mo,D;ei-1cTBHH: yMeHi.~aeT · 

, poJi:r, Koppenan'111t Ha ,,OCHOBBHHH 'pactieTOB C,D;8Jl8H BblBO.zt' 0 HCCYU16CTB6HHOC
_ TH ,ll;BHH'oro awt1JeKT8 np11 OUHC8HHl1°lK!lCTKHX ,D;ecpop1,111pOB8Hll~X H.ztep. 06 STOM 

, CBH,ll;8T6JlbCTBYIOT npe;nCT8BlI6HHble B Ta6nHne l ,'l,8HHbl8 0. CTPYKType COCTOH-
H11li ,D;nfi cnyqaeB npm5n11JKeHHH xaoT11qecK11x qiaa - flXrll, 11 rip116m1iKeu1rn, xao
T~t1ecKHX qiaa. c y11eToM 1toppe nan11n - nxi(K) KaK .c y11eToM TonLKo 11aoc1ta"'.' 

,llfiPH~x. ( ~~.PJ= O), TBK H np1-1 OAH~BpeMeHHOM ·y11eTe' l1aoc1tan11pii~~ 11 ··' 
11;30B8KTOPflblX ( . eer~ 0) OCTBTOIIHblX MY1lbTHil01lLHblX Cl'ln.' . • ' ' 

rnaBa 11 ,D;11ccepTan1111 nocBHlile tta hocTpoett11Ki .aapHa11Ta '. 1tnaa1111scT11t1no-
. , •. ' ' •' , . , . , . I. . \ , . ·. , 

'<POHOHHOH 140,ll;61lH~ npe,D;H88HaqeaHoro 'Allll 'OUl1C8HHH HH8K0116llt81l{HX uepOT8UH-
OHHllX co'cTOHH11£l B H8116THl,IX, ,lle<I_JOpMHpciB8HHblX II,Itpax:'c yqeTOM .np1rnu1ma 
Il~y JIH. . : . ·. .; . , ·_. . • , ·. _ , _ • , , '.' , 

· . B § l cpopMynHpyeTCH npone;nypa · noc11e,ItOB8T61lLHOro · yqe Ta IlpHHl.\11U8 ' 
· Ilayli11·, KO To pall; 88KnIOqaerca B HCU01lL30B8HI-IH. TOIi HUX nepeCTS!iOBOqm,1x co~; 
' OTHOW6HHl1 1 Meitc,'l,y: KBaa11qaCTHQHblMH H iPOHOHHblMH onepaTOJ)8MH C yll'eroM KB8-
·a1-1qacTKllHOtf cTpyK"ryphl riocne.ztHHX. Ilp11 aToi4 111cnonba0Bi1H cne.zti10U1111~;,BHA · 
BOJUIOBOil• cpyHKUHH A-irniieTHOro IJ,D;pa'i · .. ·.. \ • . •. ' - ' ,,' ' 

·· tf!cKo~4Li:1o~zL;{+iiJJj ,£;~~:;,",¢4Jt,i , ' ' tr~ ' . . ' ' ~'/! <Fo , ' . ,' . • . ·, 
\' 

.,,.,,·, 
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lfc - \llQHOHHblt! B8KYYM., c1.;r J • o;o. "'." onepaTOphl POJIC)l8HHH KB83H-' 
'i8CTH!Ul Ha YPOBHe; cpe.ztHer_o IlOJifi 9, \ ( 8CHMilTOTHqecKH8. KB8HTOBhl8 'iHC1!8) 

' H, qJOHOH~ Myn:&Tlill011:&HOCTH A. C Ilp08KUH8t! _/'/t= ,-!_..µc'. ~ .. · .. i :.., HO-
_Mep 0,ltHO(i)OHOHHOro 'coCTOHHHH C )l8HHU!.IH -:Y-' • 'C9~ ~) 2:>9; ._;; Be_co
Biie K08(pq)HUH8HThl KB8;3H'i8CTliqHott KOl4IlOH8HThl R KOMIIOH8HT.1( 11KB83H'i8CTHU8 
® (j)OHOH 11

, onpe.11eJIHro1IlHe CTPYKTYPY cocTOHHHH . '; l<o.,,. • O - BHBK npoeK-
. UlUI IlOJIHOrO. yr JIOBOrO MOM8 HT8 H8_ oc:r, CHMl48TpHH H.ztp~ .. ( 0; ·tr)• CHl4l!01I 

KpoHeKepa dKrv,< I)~ Ko Do ; . • YK88!.iB88T Ha TO, qTo .KB88HqacTHU8 H 
g/OHOH MOryT dhlT:& CBH38HU T~n:r,rco B COOTBe'xcTB.11H C 38)18HHblMH npaBHnaim. 
OT6opa • . . . . . , . 

, :.,nanee C llOMOlll:&IO l38pH8UHOHHOro npHHUHI18' .nonyqenu ypBBll8HHll )IJIH. oirn
. CBHHH H8'i8THblX HA8P, B KOTopux npHHUHn· IIayJIH yql!Tbll388TCH HBliO._ B: cny-
. \ ., . . •. . .. . .. . . . . .. 

•. qae I KOr)ta B. nepBOM qneHe B01IliOBOi.t (j)yHKUHH (I) orp8H.11'iHB88MCH T01I:&KO • • 
0,ltHOi.t O~HOKB83ii'i!3CTH'iHOi.t KOllllOH8HTOt!, . C8KY1IHPH08 yp8BH8HH8 1 onpe.zte1IHIO..:· 

· .~ee anepr.11.11. cocTOHHHt!·. ·Jt,"!'• H8'i8THO~o ·Mpa·,··a~nHchlBaeTca' cne,Ity_lOl!\HM 06-
. :,'. ' '.' I', ,· ., . ',,,/" ' .',, ,, ; • 
p830M: \ · • 

• .f J~h '"--1_.Z _:!_ . (Vj.9Jf9;}Z.(i;f ko([l'1/9y}} = Q • .· • (2) 
· !~ . · 2 n ~-- [9+W1 +.11 ('19-J- 't11 ,: , · · · 

' · ' ' . . Ta6n0:na I· 

•· C;py~Typa o;tHoif;OHOHHwc cocTOHH.11~ ,.\_,µ i = 22I ·B ,168 .£ ,c1 Hi' ;_ ··•· 
).;)-' i,' = 301 B 22~TJ., A1IH cnyqaeB IIXt H IIXq/(K) . .1 

BKJI8,lt 13 HO pimp., g/OHOH8 1 % .7!Byx1tB·aa0:qacTH11iwe · 
. : ff.11po I KoW1oiteaTu • g)onoHa . 

. '{A_,µJ= . Je.f/1=.;.~}-J:' 
IIXtP ; . IlXg) > IlXt(K) 

168 ·: Er 

22_Bcr_. •. I . :/11 
;. ' 

.5231 _52U. 
4IH. 4IH 
52H 52H 

·413r 4iI~ 

-:752t 633~. 
53Qt, 6601 
521' 65H. 

761( 63If 

34· 

!5 
:. 16 
.. 5 

,47 
6 
5 
6 

. ,32 

15 
·.15' 

5 

35'. 
''7 

6 
7': 

39 
,:,IO 

·s 

·29 
. .,·n· 

3A8Cli' e'I _:.. 0)UIOKB83HqacTHqH8.fl aaepr~H,; 9ii- ,· ~- aneprHH (j)~HoHa, ·;, , 
. f~,:- ;;.. .OAHOqac~H'iH~lf: ll8TpHqH!.i.ll anelil8HT, .. ~- - K_OmI8KTHBH8fl JC~paK
T8pHCTHK8_ \[)OHOHa, 14,c/=.IA_9,/.J9-.,'Z/i~. '· rAe. ll9, H,_v;, '.,~ _KoaqxpH.;, 

-· UH8HThl JIHHet!noro KaaonHqecxoro npeo6paao13aHHH Boronl06oBa. 
· YcJIOBHe aopii&0:poBKH · AnH ~y:iuciuiH (If HMeeT BH~ · .. · · · ' 

(C 1:)~:7LC/)/1):(1;s'K<~9t49JJ··:::1~ (3) .· .. 

:4' 

,I 

J 

.. ,. 
: 

~. 

' ,,( 

\'." 
I • 

·.;, \' . ,I .. .. I . 
, r 

v· -~ 
1 •. 

'~. 
,:1. 

\ 
" 

• .. · . .) 
/.,~ 1~ 

' 

· Ha. (2) -H (3) BHAHO, qTo yqeT npHHUHna qaynH npHBO.ztHT K noHBJieHHIO 
MHOlitHTeJIH {1+Sk~(CJ.'1l99)) ' nO.zt8BlIHKlfJ!ero KOMnOH8HTY ''.KB8;Hql3CT~U8 
" qioaou11 B Tot! cTenenH, :a KBKoil · B nell iapymeH ripHHUHnUaynH 

~ . . ' . 

(-1~ Sl<J'l/9'}} ~ o) . Kpo1,1e Toro; npoHCXOA.11T C,ltBHr nom:ica ceKyJIHp-
. aoro ypaBH8mlll .H8 B8JIHqHHY 

. ' S l<o()._;t,ti'9/<//iflif 

✓ ½_/{,' y~/. 
. .. · '· ~ ko{C/fl} = L/Jl(~ E 

. . . . . • . . :o_ ··l' ' (4) 

'ITO npHBOAHT K C,liBHry KOPHH ll CTOpoay 6011:&mHX anepr0:n.· Ecml ,li1Ifl coc~ 
Tr . . . . . . 

TOHHHH C )l8HHl.iMH ko HapymeHHfl .npl,tHUHna IIayJIH B KOMilOH6HTe. i,KB83H.;. 
'i8CTHU8 © g/OHOH 11 . ue' npOHCXO.ztHT, iro' (2) H (3) nepeXO)lHT ·B H3B8CTHU8 . 

"YP8BH8HHfi 'KB83HClOSOHHOro npH6nHJ!C6HHH, T8K KSK B 8TOM cnyqae . 
\Sk0 {99l9~/.=0 •. . '• . 

. B § 2, uayqaeTca BJIH1rn0:e• npHHl\Hna naynH aa cBot!cT:ila cocTOHHHa · 
. 

11 KB88H'i8CTHU8 ®1J/OHQH'i• B T86JIHU6 2 .ztBHl.i 3H8'i8Hifl .S-k0(~<J/'f9) H 
· · _t/0 (C/';} · · · AM 2 , coc_TOHHHt! ffelP~ ,159Gd, :'A8MOHCTPHPYIOlllH8 BJI~flHHe 

' npHHUHll8 IIaynH. CocTO.flHHH C ko = 7/2 H I/2- o6p830B8HU KB83H'i8CTH
.• ,tien· 521 f H raMMa-;-BH6paUHoHHhlM 1J1oao~ou .y, l = 221. KBaaHqacT0:ua 52H .· 

TBKJ&e,'. BXOAHT B KOMI10H6HTl'. n n 521 t 52H \[)OHOH8 ~' i =22I. J!Jifl 8THX 
COCTOHHHt! · HM88M ·, . . . . . 

K .;.: K521t.+ 2 = K5·2it ~ c·Ks21; .. + K521;> = 7/ 2 , 

i .:.j K52n ·: 2 / = /K52H ._ ~K52H + K521S1 ~)/2 . _>c . 
- - ' ' y '> ' ,_ ,: • 

·: ~H.lillO~ ,:~To ·B nep11oif' cnytiae npoeKUHH K52rt aeqeTnoH Kliaa0:qacTau1,1 11 . 
KB83Hq8CTHUbl H3 KOMilOH8HTbl g/OHOH8 HH8IOT O,liHH8KOBU8 3H8KH,,'iT038flp8ll(8-
HO npHHUHnou IIaynH, a·Jio 13Topoli cnyqae -_paaHl.ie aHBKH~,T;e~ 6es napy
meHHH .npHH~Hna IIayJIH. B peayJI:&T8T8 i KBK CJI8AY8T Ha T8ClJIHw,I 2; ~YHKUHII 
. SK0('J9/</1[.,,.. H C,liB~rH: /J.K0 (l/9-) ·• B61lllKH B CJiyqae. l<o.,,- = 7/2:-· 
H _MBXhl .ztnH · .Ko = I/2 • 

B § 3 npoBe.zteH ananHa HM810U1HXCH aKcnepHM8HTBJI:&HNX .ii&HliblX no raua;. . 
~ .. . . ' : . . ' . . . ·, '.' _,.,, " ', .- ' . ' 

H OKTynon:&HO-BHdpaUHOHHhlM COCTOflHHflM B neqeTHhlX A8\llOPMHPOB8HH!iX'HAP8X • 
B Ta6n0:ne 3 Amt ueKOTOpbTlC ~,Iiep;npH)!e.zteHhl c.zt:eirH ueuTpo0:.iioBaHeprHit 

• '.' . .. ! . • -... ' ' . x •.• 

. ·.1rn6paUHOHHhlx aocTOHHHI A iz, . • · Hs Ta6IDt!Ul 3 BHAH~, qTo Bc·e,_cocTOHHHH 
uouo npH6nHJKeHHO paa6HTli ua·, TPH rpynm,r. B nep:ey10 rpyriny 13Kn10qeHL1 . 

- COCTOHHHH, )lllfl J<OTOPl.iX npHHUHn IIaynH He. aapymeH. H.nH uapymeii _cnaao· 
·. · (CM., aanpHMep,: 3/2-; II/2- 13 16?Ho, 3/2+ B ,167 f'J-) .'>.nn.a '3Tl4X COCTO-, 
. .flHHI· :sepHhl peayJiliTBTU. pacqe,TOB B P8MI(8X ;K1383HClOBOHHOro ripH61IHi:lllUUI~ .. 
. Ko' BTOpol rpynne. OTHElCElHU COCTOHHHH,' xap8KT8pHCTHKH icotopwc HElCKOJlli

KO H3MeHHTC.fl npH. yqeTe npHHUHil8 II&ylIK (5/2+,,:s 165Ho~ 'II/2+ :s', 167 f'r, ~•_'•<>• - • e • •, • • ,> • 
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f, 
i, 

j' 
I 

l 
(' 

. . 

1/2- 'B 2~9 U). TpeTI>IO rpynny COCT6BJIHIOT COCTOHHHH, CTPYKTypa H SHep
r1rn '. KOTOPhlX 1Kap,nHH8JII,HO MeHHeTCH 1npH ytzeTe npHHUHna IlaynH '(3/2_ .. B, 
l69Yb i 3/2"t B·233J"h)- ·. ·' ' .. _, .. · . ' .• ' .' . . ' • ·. 

.llaytzeH11e,HH8KoneJKail!Hx BH6pal{HOHHhlX cocTOHHHti_B 'A-HeqeTHhlx·].le4)op~ 
MHPOB6HllhlX H].lpax Il08BOJlfi6T ll6KJIIOqHTL·, qTo TeopHH B uenoM YAOBJieTBOpH-

TauJIHU8 2. <l'/y~KUHH SK0(jl//9~) . H'CAB!trl-1 IlOJIIOCO~

C~KYJlfIPHOro yp~BHBHHfl /1 Ko(99) ' B 159Gd. 

-kt 
. ?/2-

_l/2"' 

. KoMnoHeHTa 

: fN 11z Ii]® }._JA i 

521-t-~ 2z'r' 
52It© 221: ,, 

.. · 1<0 ' . ·.' . 

-S '(9'1/(IJ/ 

.· · ', -0,34. 

-::0,0l 

TadnHU8 '3. CAB_11r~ ueHTPO~].lOB aaep~HH .L\ '7, 
·/ ~~opal{l10HHhlX. cocT01rnHtt B HetzeTHhlX H].lpax, 

, . k. . I .'_ , 

LI ( 99JJtaB '• 

l,B. 
· 0,0? 

H].l,PO / Ko1moiieHTa 

[Nn~/\]~yri, 
8K~nep~M~ !Li i/\lsB, ;:1 Bm1airne. npHHUH.:,. 

· :mepr111H,; , i . . . , .na llayJIH 

••., 155Sm 

•. '.1617:b 

I65Ho 

3/2+ 52It@ 301 

1/2+ , 4II.t ® 221 
1 ;";/ , ·;2it® 221. 

n/2-; · 523f~ 221, 
·s;2.+ ·41i~Cl22l;i 

167f ,,.:· ,3/2~ ,~33(©221 
'. . · · 11/2+ . 633f.<t• 221 

'169 y> .·_ : 3/2+ , 633 t lZ'221 

,b 3/2°': 52H (Z,' 222 

2.33Th 3;2-: ?43 t ® 221 
· -- 3/2+ 63H ~ 221 

, : I/2-
0

63H ~.301 

233v 5/2- ·633~~301 
. · ' ·, ' 

'237 M. 5/2~ .642t (2J 3'cil, . p ··.·' ,, . ., .. 
. 239 (1 .'1/2+ 622 t ~ 221 

I'/2- 63HG3?30l 
·3;2+ 631i @221 

239 tJul 112~ • _. , \ 

iv!aB · 

l,IO? 

D,51? 

0,514 
.\. 

· 0,689, 
0,995 ' 

0,532 
\ ' ' 
0,?II 1 

' 
o, ?20 _ 

': 0,660 ' · 

. 0•~57~ 
, 0,815 
,·. 0,682 

' . 

·o, ?fl-B. 

2 

0,02 

. . 0,001 
0'0I . . 
'0,2 

0,01 

CHJII,!{06 · _ 

OqeHL cna6oe 
./ ·. ' ' ·: 

.QqeHI> cna6oe. 
OtzeHL cna6cie 
He6onI>woe 

~ , r , 

OtzeHL cna6oe 
, 0,4 He'ClonL'uioe 

0.01 ~qeuL cn~C5oe 
l ~5 CHJILH~e ' ·'·· 

,,_ . ·, 
0,01. OtzeHI>, c.rradoe 
i,6.: -CH~LH08 . 
• . 'r l ' ' 

0,6': He6cinLwoe 

· 2 . .' 'CHJILH06 

o·,001 Oqe~I, ·ci1rn6oe 

, 0,001 
0,2 

·. ·o,_4 

,o.s' 

QqeHI, CJI860e 
\ . , 

HeooJII,IDoe .. · 

I 

i ·~;( 

.-,~ 

T6JILHO OilHChlBSeT ].lSHHhle aKcnepHMeHTS. EhlJIO OU H8Tepecao npoBeCTH ].10~ 
noJmwreJILHhle ·aKcnep11MeHTSJILH!l6 ~ccneAOBSHHH c ueniv oKoHqa-i-enLHott 

_npOB8PKH c;zieJIBHHhlX TeopeTHtl6CKHX npe.i(cicaaam1n; . . , 
I'JI8B8 ill AHCCepT8UHH IlOCBH~8H8-HSyqeHHlO npHB8].l6HHhlX B8pOHTHOCTett 

3Jl6KTpHqecKHX nepeXO].lOB B Htltl6THIJX ].16/POPMHPOB~HllhlX a.itpax C ytzeTOM · 
· npHHUHna Ilaym1. -·· · . · . · · ~• . ·· · · ,. 

B_ § l nonyqeHu ·H ].leTaJII>Hri npoaHan11s11po:aaHH qiopwyJlhl · .ztnH rip11Be.zteH- · 
' .HhlX. B6p0HTHOCT~tt. E).-nepeXO,llOB B HetzeTHhlX .A8WOPWHPOB8HHhlX H].lpax. . 

,_ . .,.., 

. . . . . . 1 ·. Taom1cia .4 

. C_TftTypa coc~oHHHi'.It'iKi. · = l/_2-:.1;2 ~ Itfkj ✓= 5/2-5/2 
B 5 Er, H npHBe].leHHBH 11_epoilTHOCTL E :Zf.l<'= .2.) -n~pexo].la 
M.6li!].ly HHMH C aqiqieKTHBHhlM.H 88pfl].l8MH • . ett.ff= 0,1 Ill efu= l,l 

·CTPYKTypa 

l 

52.l t 87% 523t®221 6% _ 
510 t .,2%. 52It@221 3% . 

, 52If®221 0,5% 

CTpyKTypa 

f 

523i 9?% 
·• 41H @221 0,4% 

52H(Z)22L 0,3% 

8r£2,1J1<-:.2}, e,2.b~iri1. . 
'S *O I S=O I 8Kcn. 

1,1 f,4 . 1,1 

/' 

B § 2 npe].lCT8BJI6Hbl paCtz6Thl IlPHB6].l6llllhlX·BepoHTHOCT8i'.E2(:.1 K=2)~ 
.. nepeXO,!\OB •• Ila T86JIHUhl 4 BH,l!HO. qTo ytzeT: nonpaBOK. o6yCJIOJ3Jl8HHhlX np11H
·u11noM llaym1, uoJKe or np111Bo].l111TL K s~11.eTH01.1y. ~taMetteHHKI Ben11q11Hhl B(l!:2) • .B .. · 
OT].l8JILllhlX cnyqaHx B6JIJ,JtzHHhl B(E2) HilMeHHJIHCL .a I, 5;_,2 paaa, qio roBopHT · 

. 0 B8JKH0CTH 'ero' yqeTa·. ' . . . . ' ,. . 

iIIOK838HO, q':ro B cnytzae KO~Jl8ItTHBH~ro' 2tcoCTOHHHli B tz,eTHQ~qeTHOl! 
OCTOBe' ].l8JK8 M.8Jlhl6_. ra1.11,1a-B116p8UHOHHh18. npHM.eCH COCTOIIHHii (nopH,llK8 1%) . 

:Hetz8THOro H].lpa MoryT ,1\BTI, onpe].leJIHIOlllHli BKJ@].l B·E2(..1. K=2)..:nepexo].l •.. 

· B aaitiIJOqettni1 nepetiuc~e1rn octto~Hue peaynLT8Thl, nonyqettiurn B .1411c:.· 
' ' . . . .· . -- , . ~ 

· cepTaum-1·. ~ · 

OcttoB·Hhle pe aynLTBThl 1 'BhlABHraeMh!e AJIH 88ll\HTbl: 

1. B p·aMKax KBa.rnq.acTHtzH~-qioHoHH·on MO].lemr ~Apa Hccne].loBatto BnHa
HHe Koppe'niluuf.1 K·Baa11·qacTHU B /POHOHHOM BaKyyMe Ha cBo.i1cTiia HHJKai1ui11x ' 
KOJIJieKTHBHUX . B086YJK.l(8Hl1l'! •. I!OK838HO I qTO 'A8lK6 B > cnyqae· CH1II,HO KOJIJ16K-. 
Tl1BH8HpOB8HHhlX COCTOHHHH ~:I>qieKT HBJill8TCII H·e()OJILlllHM •. IloaTOMY, llPH, om1.:, 
caHHH HH3KoneJKBllll1X.BOS6YJKMHHti ].leqiopMHpoBaHHhlX H.ztep ero MOJKHO tte·yqi.t-
Til:saT,L.i . . , . , . _ __ , ' . _ . 

2. PaaBHTa npoueJ.lYpa nocne.140.aaTenLHoro_ytzeTa · np11Huiina Ilayn11, _Ko
. TopaH · aaKnJOqaeTca·, B 11cnonLaoBatt11u: TOtzHhlX. nepec-raHOBOtzHhlx cooTHOlll8HHti 

Meiit].ly onepaTopa1.1111. KB83HqacTHU 11 cj;oHOHOB. IlonytzeHa ·CHC'.l'eMa ypaBH8HHH . ~ . , . . . . 
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,ll1IH onpe.ilenemrn ocHOBHhlX xapaKTep1,1ci1,11t· ii1,1a1to11elltalllHX .HepoxaiuwHHhlX ; 
, ._ -..,- _, : ,,,: ·,. ,. _'v _ ' _,_ .• , • _,' ' .' 

1 
,'l 

· .. B08ClY!(,ll6HHti H61{6THhlX ,ll6qJOpMHpOB8HHhlX .Ji.ll6P. C yqeTOM npHHUHna Ilay11H. 
• 3 •. Ha' OCHOB6 no11y11eitHhlXYP8BH6.HHLi npOB8,ll6H l{HC1I6HHlill .. 8H81IH~ 0Cl111up-• 

.. '.Hero 8KCnepm.&eHT81lbHOrO M81'6pH81I8 .· no raMM8-:: H ·. OKTynim:&1W;..BHClP8UHOHHliM.' 
~ cocroHHHflM D HeqeTHliX H,llpax, Il08B01IfIIOl!lHii pac01,40rperr.. Bonpoc O 1'0M, B 

K8KMf c:11yqafIX B H61{8THHX Hlipax Moryx 'CYl!l6C1'BOB8Tb BH6paUHOHHli6 ypOBII~. ., 
< · .. 4. ·.0CC1I6,llOB8Hli~E2( K=2) nepeio~hl, ,ll8lOl!lH6 B81my10 HllqJOPM8UHIO O BHCl..;· 

. P8UHOHHUXKOMilOH6H1'8XCOC1'0liHHii;:ho1taaaHo,.qro yqer nonpaBoK,.oClYcnoB-:-
·. 1I6HHHX npHH~HIIOM IlayilH, MOllteT·IlPHBO,J{HTb K 88M6~HOMY H3M6H6HHIO B8l!Hl{H~ · 

.. Hli B ( E2) •• Ilpci,ll6MOHCTPH,POB8H8 ~ B8lltH8li IJ01Ib ·. M81IliX •. raMM8.:.]utClpauHOHH!iX .KOM-
.. noHeHr npHion11cairnH: E2(. K=2)..:.nepeio~oB., · · .· · .· · · · · 

5/ Ilpe,llCTaB11e11HHe :a 1tHccepTaIU1H peayniTari.:pacqeroB y,llo:a·11ernopH- · ·. 
1'81IbHO :~:Bo~npOH8llO,llli1' aKcnepHM6HT81IbHli6 ,ll8HHH6_ H C1IYllt81' ,ll81IbH6£!111euy :: .. 
,P88BHTHIO' KBaa'11qacr1r1qHo➔oHOHHOil 'MO,ll61Ilrl 'Jt;l!pa. ' • . . . . .. 

.<t " •.. -.· ~:· •., ., ' ' ,,:·.: , ... , ·:- ' ·,f 

, JI H T jJp aT Y . P 8 

C01IOBb6B B~r., HecrepeHKOB.O., Eac~pyKOBC • .0.·Yqex,npHHJ.tHil8 nay-
. 1IM npH OllHC8HHH COCTOliHHi! .Heqerai.:ic ,ll8qJOpMHPOB8HHliX lt,I!ep. TeaHCli :, . . 

• ,lloKll8,llOB xxxn COB61!l8HHli no lt,I!6pHoi! c~eKrpOCKOllHH .Ir! crpyRrype 8TOM-
Horo li,llpa. KHeB,· 1982, ci. 141. . . . , 

2 •. EacTpyKOB·:c~li~, HecT~PCHKO B.O. • ,co110:er.eB B.r. ,Pcmr, npH~UHna nay
·.'• 1Ilrl 'npn Olll1C8HHH HepOT8UHOHHliic COCi'OliHHi! 'H61J6THHX ,ll6ipOPMHpOB8HHWC . 

. .. • fl,ll6p. HaB.; AH CCCP. (cap.' qJH3.), 1982, ·T. 46, ~ n, c. 2144..:.2149; 
·' '3. Soloviev v.a.;Nesterenko<v.o., Bastrukovs.I; On vibrational 

'-s...-·· 

. states• in deformed. odd-_:A nuclei. (0 BHClp8UHOHHJ.X COCTO:lllil1f!X B A-He;..:;•· 
,. , ·tfeTHUX iteqiopMHPOll8HHhlX H,llpa~). z. Phys. A.- .Atoms an~ Huclei,. ··· 

1983
1 

.vol. 309
1 

N 2
1

· p.' 353-362. · · · · · · · ' 

4 •. Ea~TPYKOB ·c.111., HecTepeHKo B~ci. Kopp61IHUHH KBaaHqacTHU B .ociioBHHX · 
COCTOf!HHf!X';zieqiopl,IHpOB8HHliX f!,llep. -.ZlyOHa ,:· 1984, C~001Jl6HHe· omrn: ' . 
P4-84;..l5I~ . . .. . . .. 

, s. EacTpyKoB C.H., HecTepeHKo .B.o.· Y11eT qioaoHHHx KOMIIoaeHT B BOJIHo.:. 
. BJ.X qiyHKUHf!X'H6~6TH!lX ,ll6qJ?PMHpOB8HHliX fl,llep npH 'OllHC8HHH E.X.;.nepe..: . 
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