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llOHCK H30BAPY C H30TOllJ1qECKHM CnHHOM 

T .. 5/2 B PEAKI..UfH rr+ + p- rt· + X +++ 

HarrpaBneao B Hell 



05Hapy)l(eHHe H305apbl C H30TOIIH'IeCKHM CIIHHOM T 5/2 HMeno 5br 

BeCbMa cymeCTBeHHOe 3Ha'!eHHe. Boo5me H OC05eHHO B CBH3H C pa3nH'IHbiMH 

cxeMaMH CHMMeTpHH H MO.QenbiO KBapKOBo B cxeMaX CHMMeTpHH 'IaCTHUbl 

c T = 5/2 .oon)I(Hbi o5pa30Bb!BaTb HOBbie, 9K30TH'IeCKHe cyrrepMynbTHrrneTbr, 

a B MO,OenH KBapKOB OHH He MOryT 5biTb IIOCTpOeHbl H3 Tpex KB8pKOB H .QOmK

Hbl BKn.JO'IaTb IIO MeHblliefi Mepe 4 KB8pKa ll 1 aHTHKBapK/ 1-4/ • 

IToncKH nso5apbr c T = 5/2 rrponsBo.onnncb B ocHoBHOM c rroMombiO 

nysbrpbKOBhiX KaMep no anannsy a¢¢eKTHBHhiX Mace cncTeMbi p rr+rr+ nnn ana-

··norH'IHbiX efi, o5pasyeMb!X. B i.p, rrd, pp • n p H y p -B3aHMO.QeHCTBHHX. 

O.oHaKo Bee rrorrhiTKII o5napy)I(HTb nso5apy ne .oann .oocToBepHbiX yKa3aHIIfi 

·ua ee cymeCTBOBaHIIe (rrocne.QHIIfi o5sop ITO 9TOMY BOIIpocy CM. B/5/). 

ilnH· IIOHCKa H305apbl C T = 5/2 MO)I{eT 5biTb HCIIOnb30BBH TaK)I{e MeTO.O 

CIIeKTpOMeTpHH He.QOCTa!OliiHX Mace, B 'I8CTHOCTH, H3Mepenne CIIeKTpa HMrrynb

+ 
COB 1T -Me30HOB, o5pa30BaHHbiX 1T -Me30HaMH Ha rrpOTOH8X. ilefiCTBHTenb-

Ho, B rrpouecce 

+ x+++, rr+p->rr+ (1) 

+++ 
.r.oe qepe3 X 0503Haqena COBOKYIIHOCTb OCTanbHbiX 'I8CTHU, KOTopaH, O'Ie-

BH.OHO, HMeeT TpOHHOll aneKTpH'!eCKHll 38pH.O, 5apHOHHOe 'IHCno B=l H CTpaH

HOCTb S=O , pO)I{.QeHne Tpii)KJ:lbi sapH)I{ennofi nso5aphr .oon)I{HO 5brno 5br Bhi3-

BaTb IIOHBneHIIE! MaKCIIMyMa B CIIeKTpe 1T -Me30HOB, BbineTaJOmiiX IIO.O orrpe'-

.neneHHhiM yrnoM. 
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AHanii3 naHHhiX, nony'ieHHhiX c noMO!llbiO ~Y3bipbKOBhiX KaMep (eM., 

HanpiiMep,/7 I), noKa3biBaeT, 'iTO nmr rr- -Me30HOB c IIMnynhCOM :2:.2 faBI c 

OCHOBHb!M KaHanoM npouecca, (1) HBnH8TCH peaKUIIH 

+ - + + rr +p->rr +p+rr +rr 

c Manoil: npiiMeCbiO. npyr11x peaKUIIli, npe)Kne Bcero 

rr++p->rr-+p+rr\rr+ +rr 0 •. 

( 2) 

Dpn; II3Y.'i8HIIII cneKTpa rr -Me3oHoB B aTIIX peaKUIIHX cnenyeT rrpiiHII

MaTb BO BHIIMaHII8 1 . 'iTO IIOHBn8HII8 MaKCIIMyMa M0)!(8T 5~!Tb 05'bHCH8HO KII

H8MaTII'i8CKIIM a¢¢e~TOMI81 OT peaKUIIll 

1T + + I' .... L\:+ (1,24) + 

L p+ rr+ 
(3) 

pO 

L ++ 1T-. 1T 

DoHBneHIIe sToro s¢¢eKTa B. pa6oTe
191 

o6oHCHHeT Ha6monaBII1IIHCH MaKCIIMYM 

B o6naCTII 11 6 fsBI c2 B CII8KTpe s¢¢eKTIIBHb!X MaCe CIICT8Mbl p 17+ 1T + . 

l13MepeHIIe crreKTpa 17 - -Me30HOB B npouecce ( 1). rrpoBon,linocb paHee/6/ 

rrpll IIMITynbce nepBII'iHbiX 1T + -M830HOB 1,84 faBle II yrnaX Bbin8Ta TT -r -Me-

30HOB 18 4 30° n.c.K •. Oco5eHHOCTb B crreKTpe, Ha5niOJlaBWaHcH B aToA 
:,.++. 

pa6oTe II COOTB8TCTBYIOWaH a¢¢eKTIIBHOll Macce X . 1,5 .; 1, 7 r::m/ c2, MO-

)K~T 6b!Tb T8K)K8 o5oHCH8Ha KIIH8M8TII'i8CKIIM a¢!jleKTOM pe~KUllll ( 3), 

HaMII II3MepHncH cneKTp IIMrrynhCOB 17 - -Me3oHoB B peaKUIIII (1) np11 

IIMnynbC8 1T + -M83.0HOB 3,88 fsB/c II yrne Bbin8Ta TT- -M830HOB 1,9° n,C,K, 

l13MepeHIIH llpOBOJlllniiCb Ha CIIHXpo¢a30TpOH8 06o8JliiH~HHOI'O IIHCTIITyTa 

HJl8pHhlX IICCnenoBaHIIllo B 9KC118piiM8HTe B OCHOBHOM IICIIOnh30Banach arrrrapa

Typa, rrpnMeHHBilla5tc.H paHee JlnH nccnenoBaHIIH ynpyroro rr+ p -pacceHHHH 

Ha3an1 101, CxeMa KaHana II aKcnepnMeHTanbHoA ycTaHOBKII npiiB'eneHa. Ha 

pnc. 1. 

Dy'iDK rronolKIITenhHbrx 'i9CTHU co cpenHIIM IIMnynhCOM P = ( 3888±_21) M sB/ c, 

pa35pocoM no IIMnynhcy ±.0,5% n pa35pocoM rro yrny ~20' rranan ua )Kl!JlKO-

BOJlOpOJlHYIO M3I118Hb JlniiHOH 50 CM, + 
TT -M830Hhl 1 JlOn.H KOTOphlX COCTaBn.Hna 

"' 0,36 IIOnHOH liHT8HCHBHOCTII llY'iK8 1 Bb!Jl8nHnHCb ll11¢¢epeHU118nhHb!M ra-
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Pnc. 1. CxeMa pacnonoMeHHH annapaTypbi Ha nyqKe nonoMnTenbHo 3apHMeHHbiX qacTnu. 

Mn-14 ll Mn-15 - KBaapynoilbHbie MBPHllTHbie illlH3bi; Cn-94 - OTKiiOHSI!Ollille MBPHllTbi; Cn-40 

ll Cn-12 - MBPHllTbi cneKTpOMeTpa;SI -56 - CUllHTllliiiHUllOHHbie C'leT'lllKll; SK - CUIIHTIIiliiHUIIOH

Hblll C'leT'lllK C OTBepCTlleM; 1llC2 - AHijl<jlepeHUllBilhHblll P830Bblll qepeHKOBCKllfi C'leT'lllK; 1Cl -
nopOPOBblll PB30Bblll qepeHKOBCKllfi C'leT'lll K; J1K-1 - llCKpOBBH KBMepa; II 

2 
- MllAKOBOAOpOAHaH 

MIIWeHh; 3.A. - :meKTpOHHBH annapaTypa, pa3MerueHHBH B 6eTOHHOM UOMllKe. 



soB hiM tiepeHKoBcKIIM ctieT'IIIKoM 'l DC 2 ·n cunHTnnnsrunoHHbiMH ctieT'IHKaMu 

s II S 
2 

, tfaCTIIUbl IIY'IK81 KOTOpb!e He IIpOB38HMOJlefiCTBOBanH B BOJlOPOJl-

uof; M!flll9HII1 nonaJlann B ctieT'IIIK SK 1 BKnrotieHHhrfi Ha aHTIICOBIIaJleHnsr. 

77- -MesoHhi OT npouecca ( l) 1 BbmeTaBwne IIOJl yrnoM 119 :!:. 0 15° i<· uanpaB-
+ . 

neunro na)laromnx 17 •• -MesoHoB1 npoxoJlnnn qepea OTBepcTne C'leT'IIIKa. SK, 

IIOpOI'OBbifi I'830Bblfi qepeHKOBCKIIfi C'leT'IIIK 1C} _1 CUIIHTHnnSIUHOHHb!fi C'leT'I,IIK 

S 3 u nonaJlann B MarHIITHbrfi cneKTpoMell'p ns: JlByx cnnhHoljloKycupyromux 

Mai'HIITOB/ 11/ • nncnepCIISI CileKTpOMeTpa C.OCT~BnSina "' 116 .CM Ha 1% II3-

M9H9HIISI IIMnynhca. PaapeweHne cneKTpoMeTpa ;!:.1%. CneKTpoMeTp Kanu5-

poaancsr MeTOJlOM ToKoHecymefi HHTII1 a TaK)Ke no 17 + -MesoHaM1 ynpyro pac-. 

ceSIHHb!M B BOJlOpOJlHOfi MHlll9HH Ha yron 4 17° B n,c;:K, n". ~anpaBJl9HHb!M B CII9KT

poMeTp C ilOMOllibiO BCIIOMOI'aTenhHOI'O M8I'HHTa C0-94, Opn 3TOM IIMnynbC · . ' 

il!IOHOB II3MepSinCSI C'leT'I!IKOM lC}. 31jlljleKTHBHblfi TeneCHblfi yron CII9KTpOM9Tpa, 

pacctiuTaHHbifi MeTOJlOM MoHTe-Kapno1 paBeH (01SS;!:.0104) McTepaJl, B5nnsn 

o5naCT!I !I300p8)K9HHSI 3THM CII9KTpOMeTpOM BOJlOpOJlHDfi M!IW9HH pac~o~aranHtb 

CUHHTIInnSIUIIOHHb!9 C~eT'IIIKII S 4 1 S
5 

. H S 
6 

II ilpOBOnO'IHaSI HCKpOBaSI 

KaMepa J1K · C '19TblpbMSI npoMe)KyTKaMII ITO 2 CM H nnomaJlbiO 60 X 40 CM2, 

C'beM uuljlopMaunn c I1K ljloTorpaljlnqecKnfi, I1cKpoBaSI KaMepa aanycKanacb 

COBil8Jl9HHSIMH 

S + 1 D C 2 + S ·- SK + I C 1 + S + S + S + S 
I .2 3 4 56 

Do ropH30HTanbHOfi KOOpJlHHaTe TpeKa B J1K OIIpeJlenRnCSI HMnynhC n -M930-

Ha1 a HM9HHO 

P ~ P0 exp { a x ·,} + ll P, 

r)le P- HMnynhc _77 -MesoHa1 P0 - HMnynbC1 Ha KOTOpbifi HacTpoeH crreKT

poMeTp1 X - KODpllHHaTa TpeKa .B J1K1 /l p - IIOIIpaBKa1 Y'IHTb!B810WaSI IIOTepH 

HMnynbca 77 - Meaoua B aemecTBe oT ueiiTpa aonop~JlHofi Muweuu JlO cepeAH~ 

lib! cneKTpoMeTpa1 paBHa~ B Haw eM 3KcnepnMe~Te ., 16 M sBI c 1 . a = 
( 0 101443 :!:. 0100052) 1/ CM - KOHCTaHTa1 onpe)le_neHHaSI 3KCIIepHM9HTanbHO, 

3KCII03HUHH KaK C BOJlOpOJlOM 1 TaK ··II C nyCTOll Mlllll9Hbl0 IIpOBOJlHnHCb IIpH 

Tpex pasnH'IHb!X 3Ha'I9HHSIX· Mai'HliTHOI'O ITOnSI B Cil9KTpOM9Tpe1 COOTB9T.CTBYIO

llll!X TpeM 3Ha'I9HHSIM Po 1 'ITO noaaonnno naMepHTb HeJlOCTaromHe MaCChi 

X+++ OT 112 fsa/c2 ( MHHHManbHaSI ·Macca AnSI CHCT9Mbl p 77+77 + ) AD ~ 1 2 faa/c2, 
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Bo BpeMg aKcnoanunA ~epea ycTaHOBKY 6hlJTO nponymeao·oKono 

9 
+ . 

0,82 • 10 77 -Me30HOB, ITpH 8TOM 5binO nonytte&o 2802 CHHMKB l1K, !13 HHX 

5binO OT05paHO 2761 C05b!THB 1 KB)KJlOB H3 KOTOpb!X YllOBITBTBOpHITO CITBJlYIOlllHM 

Tpe50B8HHHM: 

a) Ha CHHMKB HMBBTCH TO/TbKO OJlHH TpeK 1 HB5JTIOJlaBll!HllC5! HB MBHBB 'IBM 

B TpBX npOMB)!{YTKaX HCKpOBOfi KaMepblj 

5) npOJlOJT)KBHHB TpBKa nonaitaeT B anepTypy .Mai'HHTHOI'O cneKTpOMBTpa, 

ITo 8THM co5b!TH5!~ '5biJ':in nocTpOBHbl pacnpeJleneang no HMnynhCBM 

77..:. -Me30HOB n no HBJlOCTaiOmefi Macce X+++ 

B Mai'HHTHOM CnBKTpOMBTpe, !13 8THX pacnpeJlBJTBHHfi nyTBM HCnOJTh30BaHH5! 

riepeKpbiBaiOlUHXCH HHTBpBBJTOB 5bma HBllJlBHa OTHOCHTenhHBH acpcpeKTHBHOCTh 

perncTpaunn 77 -M~30.IfOB ~CTaHOBKOll B 3aBHCHMOCTH OT I'OpH30HTB/ThHOll 

KoopJlHHaThi ttacTHUhi a HK. ITpcne sToro 5hmn o5oeJlHHBHhi sKcneprrMeHTanh

Hhie )laHHbiB, rronyttBHHb!B B pa3HbiX aKCII03HUHHX. ITo o5'bBJlHHBHHb!M )laHHb!M 

Bbl~IICJTgJTIICb JlHcpcpepBBUHB/ThHblB CB'lBHH5! pO)KJlBHHH. 77 ""'· ..:.MB30HOB no cpop

Myne: 

d 2
a ilN 1 1 ---=K ·---·-·--, 

'il .l!d p MilP ilQ X 

I'JlB LlN/M 'lHC/10 7T -MB30HOB B HHTBpBane HMnyJThCOB tlP 1 OTHBCBH

HOB K 'lHCITY M I!a)laiOIUHX 77+ -MB30HOBj LlQ - TBJTBCHblll yron CliBKTpOMBTpa; 

x -ttrrcno npoToHoB' B MH!ll~HH sa cM2; K =: 1,62 :!:_0,28 - nonpaaottHhifi 

KOScpcp!I UIIBHT1 Y'lHTb!BBIOlUHll Bbi5biB8HHB 77.- -MB30HOB JlO l1K, paCIIBJl 77 -Meso-
\. . '''. ., 

HOB1 !Ip!IMBCh It'., -MB30HOB B IIy'lKB1 scpcpeKTHBHOCTII C'l~T'qHKOB II HCKpOBOfi Ka

MBpb!, HeTO'lHOCTH BBJTII'lHH' KoscpcpHU¥BHTa K H Tenecaoro yrna crreKTpoMeTpa 

onpBJl8115!IOT B03MO,*HYIO CHCTBMa TH'lBCKYIO OIIIH5Ky KanH5poBKH, 

Ha prrc, 2 npHBBJlBH nonytteHHhifi Jlii¢¢epeaurranhHbifi cneKTp HMnynhCOE 

77 -MB30HOB 1 pa35IITblll Ha HHTBpB8/Tbl no 25 M SB/ C Jl/1~ H3MB peHHii C BOAOpO-

JlOM, ITpHBBJlBHhi TaK)!{e pesynbTaTbi H3MepeHHfi c nycToti: MHlllBHhiO, Ha piicyH-
··· 

KB noKaaaHbl, TO/ThKO CTaTHCTH~BCKHB OIIIH5KH, BHJllt0 1 ~TO B H3MBpBHHbM 

cneKTpe HMIIYIThCOB 77 -MB30HOB HMBBTCH MaKCHMYM B5JTH3H 3. faa/c, ~TO 

COOTBBTCTByeT HBJlOCTaiOIUBfi Macce X +l;+ "' 1,6 faB/ c
2 

( BBpXH5!5! !II Kana), 
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Me~+++ (f38) 
2.2. 2.1 1.1) 1.9 . 1.1 1.5 1.5 1/1 1.3 1.2. 
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<: :~ 
!!? 
tl 
' '-l..l 
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~ 

-

I 

I 

~~· ') 
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I ~ ~ 
~·~ r t, , 

I-.;,.. 

4f+++.~ -+ ~ ~ 

~~t911J+jo ~(L6.1f)+j0 

''f ~~l.%~tr it 
PCSt-(r31) 

Pile, 2. CrreKTp "- -Meaoaori. ip - MaMepeHMH c BOJ:topci

llDMj + -M3MepeHMH c rrycToil Mlli!JeHbiO, CrrnowHaH 

KpMBaH - pacqeT llJlH peaKUllll (3) IIJl!OC ITOCTOHHHaH BenM

qllHa, o6oaaaqeaHaH rryHKTMpOM. 

8 

.,. 

;: 

l 

I 

. . 
llnH Bb!HCHeli!ISI IIpiipOAbl ::noro M8KCIIMyMa B ycnOBIIHX Harnero SKCIIepii-

MeHTa 6bmii paCC"'IIITaHbl cneKTpbl IIMnynhCOB TT- -Me30HOB OT. peaKUIIII (3}, 
' . 

ITpii pac"'!eTax Y"'IIIThiBannch: 

·a) sKcnepiiMeHTanhHbie ]laHHhie o6 yrnoBoM pacnpeAeneHIIII p 0 
-:-Me3o

HOB B peaKUIIII ( 3) B BIIJle ~= A exp B (t) , rJle Benii"'IIIHa napaMeTpa B 
. dt . . \ 

BapbiipoBanach OT. 5 JlO 1 5/ 12/, a napaMeTp A onpeJlemmcsr II3 ycnoBIISI 

Haiiny-qmero cornaciiSI c HaliiiiMII sKcnepiiMeHTanhHhiMII JlaHHhiMn; 

. 6) SKcnepiiM9HT8J1hHbl9 3H8'19HIIH C06CTB9HHhiX liiiipiiH II306apb! 

30Ha c pacrrpeJleneHIIHMII KaK 'no EpafiT,-BIIrHepy, TaK ll: no Tayccy; 

·o 
II p . -Me-

B) ?KcnepiiMeHTanhHbre yrnoBhre pacnpeJleneHIISI TT -Me3oHoB oT pac-

na]la p 0 -Me3oHa, rrony"'IeHHhre irpii 2,27 fsBfc/13/ II 4 faB/c/7/.w1 ( 0)= 
. . 2 . 2 

= 0,0114 . ( 2-10 cos 0+ 15. cos 0) II \\" 2( 0) = 0,54( 0,05-0,1 cos 0+ 0,28cos O)cooTB9T-

CTB9HHo, a TaK)!(9 Bb!6paHHb!9 ·npOII3BO~hHO AJ1H npOBepKII, yCTOll"'IIIBOCTII pe-

3YJ1hT8Ta pachpeAeneHIIH B BIIJle 

. 4 . 
w 3 ( o ) =cos o , w

1 
( o ) = 1 

.· . • '4 
II " . ( 0 ) =,.;in 0 , 

;) ' . 

r]le 0 - yron BhmeTa 77 -M930H8 B CIICTeMe nOKOH p O -M930Ha, OT.C"'III-

.TaHHb!ll OT HanpaBneHIIH nepBII"'IHOI"'O 77+ - l\1930H8, 

Pac-qeThl rroKa3anu, 'ITO anH Manoro yrna BbmeTa 77- -Me3oHOB B n.c., 

B3SITDrO B HameM SKCtlepuMeHTe, qJOpMa !IX CIIeKTpa II B oco5eHHOCTII IIOJ10-

)!(eHl!e MaKCIIMyMa M8J10 "'IYBCTBIITeJlbHhl KaK K 113MeHeHJI!O BeJli!"'IIIHbl B 

T8K II, K: Bbr6opy <jlyHKUIIII \\" i ( 0) • Ha~pi!Mep, IIOJ10)!(eHIIe M8KCIIMyMa, CMerna

JlOCh Ha 0,02 fsB/c I!pll II3MeHeHIIII. !J OT 5 AD 15 II MeHee, "'!eM Ha 0,0lfaB/c 

JlJ1H pa3HhiX w. ( 0 ) 
1 

w 
5 

( 0) · )l89T. 3aMeTHOe pa3J1II"'III9 B !flOpMe cneKTpa, DJlH8K01' 3Ta yrnOBBSI 

38BIICI!MOCTh CyliieCTBeHHD npOTIIBOpe"'IIIT 3KCnep1IM9HT8J1hHb!M JlBHHblM/7/ • 

Ha p1Ic. 2 ·anH cpaB?eHIISI c sKcnepiiMeHToM rrpencTaBneH onuH II3 Bhr

"'IIIcneHHhiX ia:KIIM o6paaoM crreKTpoB, nony"'IeHHhrfi· JlJlSI B = 10 II w 
2 

( 0 ), 

· .K KoTopoMy ao6aBneHa .rrocToHHHaSI cocTaBnSiromaSI, 3ToT cneKTp HaH:eceH 

118 pliCYHKe CIIJ10lllHDll Jll!HIIefi, f1yHKTllpHaSI Jll!Hl!SI nOK83b!BaeT ypoBeHb B3HTD

ro IIOCTOHIIHOrO <jloHa, 

Ka-qecTBD cornacnH Bhi"'IHcnennoro cneKTpa c sKcrrepiiMeHTanhHbiMII aaH

HhiMll xapaKTepH3yeTC~ .B9J1li"'Il!HOH )(
2 

paBHDll 71,8 IIp!I 63 CTeiieHSIX CB060Jlhlo 
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Bb!'U!Cl!eHHhiH CIIeKTp COOTBeTCTByeT IIOl!HOMy Ce'IeHHIO peaKUllll ( 3) "'01 5 M6 1 

'ITO He IIpOTI!BOpe'IHT HMeiOllillMCH 9KCIIepnMeHT8llbHhiM Jl8HHhiM/ 14/ • 

TaKnM o6pa3oM 1 H3MepeHHhifi crreKTp 77 - -Me3oHoB oT rrpouecc8 ( 1) 

MomeT 6b!Tb OIIHC8H B rrpe.n~nax JlOCTIU'HYTOH TO'IHOCTir ll3MepeHHH CyM~Ofi 

IIOCTOHHHOI'O cpoHa ll BKli8Jl8 OT pe8KUllll ( 3) • 3TO 03H8'I8eT1 'ITO B rrpe.nenax 

omn6oK o6pa3oBaane n3o6apbi c H3oTorrnqecKHM crrnHoM T = 5/2 n Maccofi 

B nHTepBane 1,2 -+ 2,2 faB/ c 
2 

B peaKunn ( 1) He o6Hapymeao.' 

Momao oTMeTHTb1 'ITO B6nnan Mace 1,5 ·-+ 1, 7 faB/c2 aa pnc. 2 BHJlHO 

HeKOTOpoe OTKl!OHeHIIe 9KCIIepiiMeHT8llbHhiX TO'tJ:eK OT IIli8BHOH KpiiBOfi JlliH npo

uecca (3), KOTOpoe, 0JlH8K0 1 He HBl!HeTCH CT8TIICTII'IeCKII o5ecrreqeHHb!M, 

f1pii o6HapymeHIIII OTKl!OHeHIIH 9KCII9piiM9HT8llbHOI'O erreKTpa OT KpiiBOH1 

COOTBeTCTBYIO~efi CIIeKTpy 7T- -Me30HOB OT pe8KUIIII ( 3) 1 He06XOJlllMO 6binO 

6b! Y'IIITb!B8Tb BKl!8Jl OT .npyrnx KB83ll.rlBYX'I8CTII'IHhiX peaKUIIH THIIa ( 3) • . 

Crroco6oM, rro.no6HbiM · orriicaHHOMy Bbime, 6bmn paccqnTaHhi crreKTpbi 

TT -M930HOB OT KB8.3IIJlBYX'I8CTII'IHhiX peaKUIIfi: 

+ 
7T +p-> 

0 

l 
.1 (1,94) + p 

.1(1,64)+ p: 
.1 (1,24) + f 

0 

c rrocne.nyiOlliHM pacrra.noM· P II f
0 + -

H8 rr rr 

9TIIX CII9KTpOB o603H8'I9Hbl H8 pllC, 2 CTp9l!K8MH, 

f1onomeHIIH M8KCIIMYMOB 

B 38Kl!IO'IeHne 8BTopbi Bhipa)KaJOT 6n8ro.n8pHoCTh l1.H. KaKypiiHy, 

H.l1, lJepHbilliOBy 38 60l!blliYIO TeXHII'IeCKYIO IIOMOllib IIpii IIOJli'OTOBKe II npoBe

Jl9HIIII 9KCil9piiM9HT8 1 )!(, Mar 38 rtpOCMOTp CHIIMKOB C IICKpOBOH K8M9pb1 1 

A .K. KyniiKOBY 38 o6ecrre'IeHIIe pa6oThi lliiiJlKOBo.nopo.naofi MIImeHII, B.A. Bna

JliiMIIpoBy 38 U9HHYlO IlOMOIUh B p860Te, ABTOpb! 6n8I'OJl8pHbl T8K)Ke 

K.A. Tep-M8pTIIpocsrHy II H.H. Mei1:M8HY 38 o6cym.neHIIe BorrpocoB, cBsr3aa

HhiX c pactieTaMII crreKTpoB, B.A._KonKyHoBy, E.C. HIIKonaeBcKoMy, B.H. Menb

HIIKoBy II l1.H. EoponiiHofi 38 rrpoBeneHIIe pac'IeToB crreKTpoB. 
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22 arrpem1 I 970 rona. 
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