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Ilpo6neMa CTa611nbHOCTI! CBepXTmKellhlX sneMeHTOB CBO/ll!TCSI 

K Bonpocy O BpeMeHI! JK1!3HI! SI/lep qTHOCl!TellbHO Tpex Bl!/lOB pac

na/la: cno.HTaHHOro )leneHl!SI, a -pacna/la II f3 -pacna/la. 

EeTa-pacna/l 5IBll5IeTC5I Me)lneHHblM npoueccoM I! llOSTOMY np11 

HhIHeWHeM ypOBHe pa3Bl!T1!5I SKC1lep11MeHTallbHblX MeTO/lOB He MOJKeT 

CllyJKl!Tb HellpeO/lOlll!MbIM llpellSITCTBl!eM /lll5I yclleWHOro Cl!HTe3a 

CBepXTSIJKenhIX Sl/lep. K TOMY JKe JlOlll!Ha f3 -cTa611llb~OCTI! He MO

JKeT o6opBaTbC5I HI! llpl! KaKOM 3Ha'!eHl!H z. 
B OTHOWeHHH JlBYX Jlpyrax Bl!JlOB paella/la TaKae llpOCTbIE! 

Ka'!eCTBeHHhle 3aKnlO'leHH5I, OCHOBaHHhie Ha o6umx coo6paJKeH1!5IX, 

C/lenaTb Hellb35I H llOSTOMY uellb!O pa6oT, neJKallll!X B OCHOBe /ll!C

cepTaUHI!, 5IBl!llOCb l!CClle)lOBaHHe CTa6HllbHOCTH caepXTSIJKellbIX Slllep 

OTHOCl!TenbHO )leneHHSI I! a -paella/la. Ilpa STOM B llepBylO O'!epe/lb 

Heo6XO/lHMO 6hlno OTBeTHTb Ha BOllpOC O CTa6HllbHOCTH CBepXTSIJKe

llbIX SI/lep OTHOCl!TenbHO CllOHTaHHoro )leneHHSI, T.K. Bee HMe!Oll(HeCSI 

B HaCTOSilllee BpeMSI SKCllepaMeHTanbHbie /laHHhie rOBOpSIT O TOM, 

'!TO BellH'IHHa T 8 .,. '1pe3Bbl'laliHO 6bICTp0 y6b!BaeT C pOCTOM z 
11 B cny'!ae cnoHTaHHoro /leneHHSI, a B cnyqae a -paella/la 

peweHae BOllpoca O BpeMeHH JKH3HH YllllpaeTCSI B 3a)la'!y O JlOCTaTO'I

HO TO'IHOM pac'leTe Mace COOTBeTCTBYIOllll!X SI/lep • .UnSI cnOHTaHHO-

ro /leneHHSI He06XO)ll!MO 3HaTb, KaK 1!3MeHSieTC5I Macca Sl/lpa llpl! 

ero 1lecf>opMaU11H. B cnyqae _a -paella/la HyJKHO 3HaTb BenH'IHHhI 

Mace SI/lep llpH paBHOBeCHbIX Jlecf>opMaUHSIX. 

B HaCTOSilllee BpeMSI e/ll!HCTBeHHbIM MeTO/lOM pac'!eTa Mace 

Sl/lep, llO3BOll5IIOlllHM B npl!HUHlle nony'laTb AOCTaTO'IHO TO'!Hhle pe-

3YllbTaThI, 5IBll5IeTC5I l!CllOllb3OBaHl!e llOllySMlll!pl!'leCKOli ( KanenbHOll) 
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qiopMyn~1 nnsi Mace sinep c o5onoqeqHoli nonpaBKOli, nonyqaeMoli no 
/1,2/ 

MeTony CTpyTHHCKoro • 3TOT MeTon H 5bm HCilOnb30BaH nnsi 

pac'leToB 5aphepoB neneHHSI H Mace sinep, 

.QaccepTaUHSI COCTOHT H3 'leTbipex rnaB, 

B nepBoli rnaBe aanaraeTCSI MeTon CTpyTHHCKoro, cornacHo 

KOTopoMy o5ono'le'lHaSI nonpaBKa K KanenhHOli Macce sinpa npa 

naHHOli neqiopMaUHH COCTOHT H3 npoTOHHOli H HeliTpOHHOli qacTeli H 

Ka)Knasi H3 HHX paCC'lHTbIBaeTCSI C IlOMOIUblO COOTBeTCTBYIOIUeli cxe

Mbl OAHO'laCTH'lHblX ypOBHeli. 

BTopaSI rnaBa IlOCBSIIUeHa aano)KeHHIO MeTona paC'leTa OAHO

qaCTH'lHblX ypOBHeli IlOTeHUHana Bynca-CaKCOHa, 

B cnyqae cqiepH'leCKOro noTeHuHana OAHO'laCTH'lHbie ypOBHH 

HaxonanHCb B peaynhTaTe 'lHcneHHOrO HHTerpapoBaHHSI ypaBHeHHSI 

lllpenHHrepa C IlOTeHUHanoM, COCTOSIIUHM H3 Tpex 'laCTeli: 

1) 11nepHbili noTeHuHan 

V(r) = -

2) CilHH-op5HTanbHhlli 

2 

l+e 

Vo 
~i/8 

a 

V =;,..2:,_l ___ d_[ 
a.o. 2 r dr 

Vo 

l+exp( r-raoA1/a -,](s° £ ), 
a 

3) KynoHOBCKHli 

e2 
Vk=(Z-1)-r-( (r), 

rne nnsi npoToHOB 

{

..!_ r 1 

((,}e '. 7r-2<-l,->' 
r:s_R 

r ~ R 

nnsi HeliTpOHOB 

((r) =o. 

YpOBHH nnsi neqiopMHPOBaHHOro noTeHUHana 5hinH nony'leHbl 

B nepBOM nopsinKe TeOpHH B03MyrQ:eHHli, B pac'leTax HCilOllb30Ba

nacb napaMeTpbI noTeHuaana Bynca-CaKcoHa, npenno)KeHHbie Poe-

4 

/3/ /4/ 
TOM I HeMHPOBCKHM H l.f:enypHOBblM ' EnyMKBHCTOM H Banb-

/5/ 298 
5opHOM • 3Ha'leHHSI napaMeTpOB n,_nsi sinpa 114 npHBeneHbl 

B Ta5nHue 1. 

KpoMe Toro nnsi pacqeTa o5ono'le'lHhIX nonpaBoK Hcnonhao-

Banach cxeMa HHnhCCOHa c napaMeTpaMH µ H K I paBHblMH: 

AIISI npOTOHOB µ = 0,70; K = 0,051,7; nnSI HeliTpOHOB µ = 0,23; 

K = 0,0633, 

P'aC'leTbl o5ono'le'!Hb!X nonpaBOK noKaaanH, 'ITO Mar.H'leCKHM 

'lHCnOM npOTOHOB B cxeMe OAHO'laCTH'lHbIX ypoBHeli noTeHuHana 

Bynca-CaKCOHa c napaMeTpaMH PocTa SIBIISieTCSI Z = 120, BO 

BCeX OCTanbHb!X cny'laSIX Z = 114, MarH'leCKHM 'lHCnOM Hell-
Mar 

TpOHOB nnsi Bcex paCCMOTpeHHb!X cxeM OAHO'laCTH'lHblX ypoBHeli 

SIBnsieTCSI N = 1 84. 

TpeTbSI rnaBa IlOCBSIIUeHa CTa5HnbHOCTH CBepXTSI)Ke/lb!X sinep 

OTHOCHTellbHO CilOHTaHHoro ~eneHHSI, 

ITpH pac'leTe 5aphepoB neneHHSI KanenhHaSI aHeprHsi neqiop

MaUHH Haxonanacb no qiopMyne 

W =aA 2
/

3 [..L(l-x)a 2 -0,0381(1+2x)a 3
], 

k 5 

2 z2 
rne X =z / A/(-) , B COOTBeTCTBHH C HMeIOIUHMHCSI 3Kcne-

A KpHT. Z2 
pHMeHTallbHbIMH AaHHbIMH ( A) 5panocb paBHbIM 45, 

KpHT, 

O5ono'le'lHb!e aqiqieKTbl OKa3bIBalOT cymeCTBeHHoe BnHSIHHe 

Ha 5aphepbI neneHHSI Bcex sinep, Enaronapsi HM nopora y6wBa10T 

C pOCTOM ~ 3Ha'lHTellbHO MenneHHee, 'leM 3TO npencKa3bl-
A 

BaeTCSI KanenhHoli MOAenbIO, .Qnsi sinep aa Fm KanenhHbili 5apbep 

npaKTH'leCKH OTCyTCTByeT H HX CTa5HllbHOCTb OTHOCHTellbHO nene

/6/ 
HHSI uenHKOM o5ycnoBneHa o5ono'le'lHbIMH aqiqieKTaMH • 

B CBepXTSI)KellblX sinpax ot5ono'le'IHbie aqi¢eKTbl B 3HeprHH 

neqiopMaUHH arpa!OT oco5eHHO Ba)KHYIO ponb, Pac'leTbl IlOKa3bIBa

lOT, 'ITO cymeCTByeT nocTaTO'lHO o5lllHpHaSI o5naCTb cqiepuqeCKHX 

cBepXTSI)Kenh1X sinep, 06nana10mux nononHHTenbHOli aHepraeli CBsi

an B OCHOBHOM COCTOSIH!!H H oTml'lHblM OT Hynsi 5apbepoM nene

HHSI 
16•71 
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Tax KaK pe3yllhTaT pacqeTa o6onoqeqHbJX nonpaBOK 3aBHCHT 

OT HCnOllh3yeMOH CXeMbl oi:moqaCTHqHbIX YPOBHeH, TO H nonyqa10ume

Cl1 3HaqeHHlI Bb!COTbl 6apbepa .tteneHHlI J:lllll paccMaTpHBaeMb!X Mep 

aeCbMa cymecTaeaao 3aBHCHT OT napaMeTpoa onHoqacTnqHoro no-
/8/ 

TeHunana • B Ta6nnue 2 npencTaaneHbl 3HaqeHHlI BbICOTbI 6apb-

epa neneHHlI J:llllI HeKOTOpbIX Hnep, nonyqeHHbJe C pa3nnqHbIMH cxe

MaMH onaoqaCTHqHblX YPOBHeH, 

Ta6nnua 2 

Rnpo 
CxeMa 

ypoaaefi 
114 288 11i98 118294 

1, PocT 

2,HeMn
poacxnfi H 
l-:lenypHOB 

3,EnyMK
BHCT H 
Ballh6opH 

4 

8 

4 

4.HHllbCCOH 4,5 

10 

12 

10 

10 

8 

9 

6,5 

5,5 

10 

9 

7 

6 

1~ 298 122302 124304124'06124308126 310 

12 

8,5 

7,5 

7 

12 

7 

7 

6 

13 

8 

7,5 

7 

14 

9 

8 

8 

13 

8 

7 

7 

CTonb"CHllbH8lI 38BHCHMOCTb pe3yllbTaTOB pacqeTa 6apbepoB 

neneHHlI caepXTHJKenb1x Hnep OT napaMeTpoa onHoqacTnqaoro no

Teaunana He no3BOlllieT B HaCTOHUiee BpeMSI nonyqaTb HaneJKHbie 

OJ:lH03Ha~Hbie oueHKH nepnonon cnOHTaHHOro neneHHlI J:llllI STHX SIJ:lep. 

OnHaKo pe3ynbTaTbl pacqeTOB noK83bIB8IOT, q,TO CaM qiBKT cymecT

BOB8HHlI o6naCTH cnepXTlIJKellbIX Hnep, 06nana10mnx nOBbIWeHHOH 

CTa6nnbHOCTbIO OTHOCHTellbHO cnoHT8HHoro .tteneHHll, He Bbl3bJBaeT 

COMHeHHlI, 

Ha pnc. 1 H306paJKeHbl rpaHHUbl o6naCTH caepXTSIJKenbIX Hnep, 

HMeIOUIHX 6apbep neneHHlI 6ollbwe 5 MSB, nonyqeHHbie C pa3nHqHbI

MH CXeMaMH OJ:lHoqacTnqHbIX yponaefi 
191• 'lleHTpoM" o6naCTH, 

T.e. MPOM, o6nanaIOll!HM HaH6onbWHM 6apbepOM nJmeHHlI B cny

qae ncnonbaonaHHlI cxeM yponHeH HHllhCCOHa H HeMHPOBCKoro H 

l-:lenypHona, HBnSieTCH Mpo 114 
298 

, a n cnyqae cxeMbI Poe-

Ta - HJ:lpa 1~ 
298 

n 122 
306 

• no Mepe ynaneHHlI oT ueaTpa 06-

naCTH (KaK no Z , TaK n no N ) 6apbep neneHHlI MOHOTOHHO 

yMeHbwaeTClI. 

7 
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B 'leTBepTOH rnaae paccMaTpHBaeTCH CTa6HllbHOCTb caepx
/10/ 

TIDKenbIX Sl,!lep OTHOCHTellbHO a -pacnana 

nepuonb1 nonypacnana oueHuaanucb c noMOIUbIO nonysMnH-
. /11/ 

pH'leCKOH cpopMynbl : 

a -½ 
&g T 11 ( ceK) =(2,113IDZ-48,9879) Q -(0,39Z+l6,9543). 

~ a 

BenH'IHHa sHepruu a -pacnana Qa Haxonunacb ua peaym,Ta

Toa pac'!eTa Mace caepXTHJKenbIX SU1ep. TaK KaK Macca Hnpa paa-

Ha CYMMe KanellbHOro 3Ha'!eHHH MaCCbl M k H o6ono'le'!Holt 

nonpaBKH K Helt 81\1 , TO H SHepruH a -pacnana Qa , onpene-

nH.eMaH pa3HOCTblO Mace nayx Sl,!lep, OTnH'laIOIUHXCH no Z H N 

Ha nae enuHHUb1, TaKJKe paaHa cyMMe KanenbHOlt sHepruu a -pac

nana Q k H o6ono'le'!Hofi nonpaBKH K Helt BQ. 

LlnH pac'!eTa Kanem,Hofi sHepruu a -pacnana Q k 6bm uc

nollbaoaaH aapuaHT nonysMnupuqecKofi .Maccoaolt cpopMynh1, ~pen-
. /12/ . . 
noJKeHHhllt MaltepCOM H CBHTeUKHM : 

2 
M k(Z,N)=l\1

0 
N +l\1P Z a

1 
[l-k ( ~z 

A 
) ] A + 

N-Z 2 a/a z2 
+ a [ 1-k ( --) ] A + Ca r7a + 

2 A . AV' 
z2 

c.y 11 
-;JJ2· 

BxonHIUHe a STY cpopMyny napaMeTphI HMena cnenyromue 3Ha
/13/ 

'!eHHH : a I = 15,494 M3B, aa = 17,944 M:.a, k = 1,7826, 

C 3 = 0,7053. 

BenH'IHHa KanellbHofi sHepruu a -pacnana_ Qk npaKTlt-

'leCKH nuHeliHo pacTeT c pocTOM Z ( npu nocTOHHHOM N ) , npu-

'leM yJKe nnH z = 116 Qk > 10 M3B-' '!TO COOTBeTCTByeT Bl}e-

MeHaM lKH3HH, MeHbWHM 0,1 CeK. 

PeayllbTaThl pac'!eTa o6onoqe'!HbIX nonpaBOK 8 Q u, cne

'LtoaaTellbHO, 3Heprult a -pacnaLta Q a u nepuoLtOB nonypacnaLta 

T½ cymeCTBeHHO H3MeHHIOTCH npH nepeXOLte OT OLtHOlt cxeMhl 

onHo'!aCTH'IHhIX ypOBHelt K Ltpyrolt, Ha. puc. 2 H306paJKeHbl 3Ha'le

HHH LteCHTH'IHoro norapHcpMa nepuoLta a -pacnaLta, BhipaJKeHHoro 

9 
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PHc.2. 3Ha'I8HHsr fog T½ (ceK) Ltnsr SlLl8p C 184 Hell:TpOHBMH, 

CnnowHasr nHHHsr nonyqeHa co CXeMOli PocTa, WTPHXOBBH -

CXeMoli HeMHpOBCKoro H qenypHoaa, WTpHX-nyHKTHpHasr -

CXeMoA HHIIbCCOHa, TO'IKBMH H306paJKeHbl 3HB'l8HHsr fogT½, 
cooTaeTCTay1011rne aHeprHH a -pacnaLta, paaHoA Kanem,- · 
HOA 3HeprHH Qk • 

10 

B ceK Ltnll Mep, COLl8P)KBIIIHX 184 aeliTpOHB, 3TH LIBHHble IlOKB3bl

BBIOT, 'ITO Llllll H8KOTOpbIX llLl8P 3HB'l8HHSl nepHOLIOB nonypacnana, 

nony'laeMbie C pa3HbIMH CXeMBMH ypoBHeli, OTllH'IBIOTCSl Ira 6-8 

nop!ILIKOB, Oco6eHHO pe3KO Bblll8llSllOTCSl pe3ylll>TBTbI, nony'IE!HHbie 

co CXeMOll PocTa llllll llLl8P C z ~ 114. 3Ha'leHHSl fog T½ ' no-

ny'leHHbie C 3TOli cxeMOll ypoaHeli, OKf13blBBIOTCsr cymeCTBeHHO 

6om,we, '18M B llBYX npyrHX cnrmsrx. Casr3BHO 3TO C TeM, 'ITO 

B npoTOHHOli cxeMe PocTa MarH'l8CKHM 'IHCllOM llBllll8TCsr z =120. 

CymecTay10T nH KBKHe-nH6o coo6pa)KeHHll, noaaonsr10mHe OT

naTb npenno'IT8HHe OllHOli H3 paCCMOTpeHHblX cxeM OllHO'IBCTH'IHbIX 

ypoaaeli? 

Qqeaanao, HH 0/lHH ~3 Haoopoa napaMeTpOB OllHO'IBCTH'IHOro no

T8HUHana He coananaeT c 'HCTHHHbIM' Ha6opoM ;nll o6nacTH caepx

Tsr)KenbIX llllep. OllHBKO cymecTayeT OllHO o6CTOSlT8llbCTBO, Il03B0-

nsr10mee C'IHTBTb, 'ITO napaMeTpbl PocTa SIBlllllOTCSl 6onee npaano

nono6HblMH, Ha llBHHbJX, nonyqeHHbIX npH ·H3Y'l8HHH peaKUHH 

208 209 /14/ 209 
Pb (a, t) Bi , ycTaHoaneao , '!To nnsr Mpa Bi 

CilHHOp6HTBllbHOe pacmenneHHe 2f7 /2-2 f5/2 paBHO 1 ,9 M3B, Llnll 

o6naCTH caepxTsr)KenbIX .ru:tep 3TB aenH'IHHa ll0ll)KH8 6b!Tb M8HbWe, 

H ·a npoTOHHOli cxeMe PocTa nnsr MPB 114
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npoMe)KyToK 

2f 7/2- 2f5/2 neliCTBHT8lll>HO paBeH 1,6 M3B, B OCTBllbHbIX 

Cny'IBllX OH 6ollbwe 2 M3B. 

Ta6nmta 3 
a 

3Ha'leHHSl fogT ½ ( ceK), nony'leHHbie co 

cxeMoli PocTa 

. z 
N 

108 IIO II2 II4 II6 II8 120 122 124 

178 12 8 6,6 5,6 I -I,7 -3,7 -6,8 -8,4 

180 14,I 9,5 7,9 7,7 I,8 -I,2 -2,9 -6,2 -7,8 

182 17,4 12,I I0,3 IO 3,2 0 -1,8 -5,5 -6,9 

184 22,0 15,I I3 12,7 5,I 2 0 -4 -5,8 

11 

126 

-10,5 

-IO 

- 9,2 

- 8,2 



a 
B Ta6nHUe 3 npHBSASHbl 3H8'ISHH!I fog T ½ Jlnn pnaa 

caepXTIDKenblX !IllSP, nony'IeHHble co CXeMoli PocTa. Ha ·aTHX ASH

HblX BHAH0, 'ITO BpeM!I )l(ff3HH !IAep c Z > 114 6yaeT onpeaen!ITb

C!I a -pacnaaoM, K0T0pblli B8CbM8 cymecTBeHH0 C0KpamaeT paa

MSpbl o6naCTH CBepXT!I)l(enbIX !IllSP co CT0pOHbl 6onbWHX 3HS'Ie

HHli Z • C-ronb 6blCTpoe YMSHbWSHHe nepHOAOB nonypacnaaa c 

p0CT0M z ·abl3B8H0 6bICTpblM p0CTOM aenH'IHHbl KanenbHOii 8Hep-

I'HH a -pacnaaa Q k • Ha pHc. 3 TO'IKSMH H3o6p8)1(8Hbl 3Ha'Ie-

HH!I fug T½ • CO0TBSTCTBY!OlllHe 8Hepl'HH a -pacnaaa Qa =Q k' 

ConocTaaneHHe nony'IeHHbIX aHa'IeHHli nepHOJlOB a -pacna

Jla H 6apbepoa aeneHH!I caepXT!I)l(enblx !Illep noaaonmiT caenaTh 

BbIB0A, 'ITO npOHHKHOBSHHe a o6naCTb caepXTIDKenbIX !IAep MO)l(ST 

6b!Tb ocymecTaneHO C nOM0IIlb!O peaKUHli, B K0T0PbIX CHHTS3Hpy

lOTC.II .HAPS C z = 120-126 H N ' 6n113KIIMII K 184. Hanp11Mep: 

238 U 
+ 68 Zn ➔ 122302 + 4n 

242Pu + 68 Zn ➔ 121306 +4n 

242 
Pu + 

74 
Ge ➔ 126 312 

+4n. 

Hapa, nony1Ia10m11eCSI B 8TIIX peaKUIISIX, IIMSIOT Manoe BpeM!I )1(113HI! 

0TH0Cl!TenhH0 a -pacnaJla, OaHaKO npH 11cnycKaHl!I! a -'ISCTl!U 

3Ha'IeHl!SI T½ 6bICTpo aoapacTaroT, 11p111IeM aa)l(e nocne 11cnyc-

KSHl!!I ABYX-Tpex a -'IaCTl!U !IApa ace eme 6yayT o6naJlaTb A0-

CTaT0'IH0 60llbWl!M 6apbepoM aeneHl!lI. 

OCHOBHble peaynhTaTbl I! Bblb0Abl C0CT0!IT B cne)lyromeM: 

1. Y1IeT Blll!!IHIISI 06ono1Ie1IHbIX 8tpq>SKTOB Ha 8Hepr1110 Jleq,op

MSUl!H SIApa noaaon11n CJlenaTb Bb!B0A O cymecTB0BSHl!II o6naCTI! 

CBepXTSJ)l(SllbIX SIAep c AOCTaTO'IHO 6onbWIIMII 6apbepaMII JleneHl!lI. 

2. OnpeJleneHbl rpaHl!Ubl o6naCTII !IAep, l!MS!Oll{l!X 6apbep 

JleneHll!I 6ollhwe 5 MaB. 

3. OueHeHbI nep11oab1 a -pacrraaa ann pnJla caepxTSJ)l(enbIX 

!Illep. IToKa3aHo, 'ITO BpeMSI )1(1!3HII !IllSP C z >_ 11"4 6yJleT onpe

aenSITbCSI a -pacnaJlOM, 
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4. ·11ccneAOB8H8 38BHCHMOCTb peaynhTSTOB paC'IeTa Mace 

II 6apbep0B aeneHll!I OT napaMeTp0B 0/lH0'ISCTl!'IHOI'O noTeHUl!Sna. 

5. Y CTSH0BlleH0, 'ITO MSI'll'ISCKIIM 'IIICll0M np0TOHOB a cxeMe 

ypoBHeli noTeHn11ana Byaca-CaKcoHa c napaMeTpaMII PocTa na-

nneTcn Z = 120. B 0CTSllbHblX paCCM0TpeHHbIX cny'Ia!IX Z = Mar. 

114. Mar111IeCKIIM 'IIICll0M HeliTpOHOB !IBllSieTCSI N = 184. 

6. IloKa3aHo, 'ITO npoH11KHOBeH11e B o6naCTb caapxTSDKenbIX 

!IllSP M0)1(8T 6bITb ocymecTaneHO C noMO!llb!O peaKUllli, B K0T0PbIX 

6yJlyT Cl!HTe311p0B8TbC!I !Illpa C z = 120-126 II N, 6n113KIIMII K 

1'84. 
/6-10/ 

ll11ccepTaU11SI Han11caHa no MaTep11anaM pa6oT • Pe-

ayllbTSTbI 0TAellbHbIX pa6oT Jl0Kll8AblB8lll!Cb Ha MS)l(JlyHapoaHoii 

K0Hq>epeHUIIII no q>ll31!Ke T!I)l(Sllb!X II0HOB {lly6Ha, 1966) 11 Ha MS)l(

AYHapOJlH0M c11Mnoa11yMe no CTpyKType !IllPB {lly6Ha, 1968). 
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