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Pa6ti~a Bb1IlOJIH6ll8 B Jla6opaTop1rn TeopeT11irncKotl qJl18llKl1 06r,e.ztnHeHHO-

ro 11HCTl1TYT8 fl,llepHblX li~CJI8,ltOB8Hlltl 
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Oq>l1Ul18JI:&Hble,onnoHeHTbl: 
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MaTeMaT1111ecKHii_ HHCTllTYT C11611pcKtiro OT.zteJI8Hl1.fl ·AH' CCCP. ', ', 

ABTopetflepar paaocnaH 11 11 1985 r. l 

8aU1HTa .itnccepTaUHn cocTOHTC.fl 11 -
1 11 ____ ___,.;1985 r. Ha ·sace;na;.. 
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. HHH cneUH8~8llpOB8HHOI'O COB8T8 Jl047,0l,Ol Jla6op8TOpHH TeopeTHlleckotl 

qinaHKli 061>e.ztHiieHHtiro HHCTHTyTa .fl;itepm,1x Hccne;noBaHntl, r.: Jly611a, Moe-
l '- ,,, ' ' . 

KOBCKOtl OOJ:t8CTH. ) . 
• I . ',· • , 

,' 'c ;nHccepTaUHen uol!Ul~ oaaaKoi.lnT:r.cH B 6ndnnoTeKe 06l>e)tllaeHiioro nH-

cTniryTa H.ztepHux nccne~oBaHHtl. 

·• YqeHutl C8KP8T8p:& poBeTa _ 
...... K8H)tll)t8T ·qiuallKO-MaT8M8THll8CKHX HayK . - . 

( ' 

-~ 
' . 

. . ;,, .. ~ 

- / '// __ 

I 
I 

B, 0:. IYP .ABJIEB 

t 

I' 

. \. i 

' r,U 

j.-
,,,_,I 

I· 
I_ ... 

,. />• 

•-· l'; -- ' 

OE_illAH XAPAKTEPliCTliKA _PAEOT!l 

.. AKTY8JI:&HOCTI, T8MH. 9~ewrpoMBI'HHTHli8 B881UdO)t8tlCTBHH H-M8TO~ npa~ . 

BH:11 CYMM (n. C •) flBlIHIOTCH B80:&M8 atfiqieKTHBHblM cpe.ztCTBOM H8Yll8HFIH. CJIOJlt
HblX KBBHTOBblX CHCTeM. ,llocTaToqHo CK888T:&, llTO HMBHHO c noMo~:r,10 npaBHJI 
'cyMM,' nonyt18HHliX HS- ;llHCII6J)CHOHliliX coo'THOW8KHtl H' anre6pu TOKOB, 6NJI.1'1. 
dwopi.!ynilpoBaHU. T8KH8. l38llt~ll8 noHHTHH ·coBp6M8HHOM T80 pnn 8JieM8HT8 paux . 

• 'qa9Tn~, KBK · npn6JIHJK811HBH M8CWTB6HaH . HHBapHBHTHOCTI> :rny6oKoHeynpyrnx· ·. : 

. ne'itTOH.:.a;i{poHHillC B88HMO)t8i!CTBHtl I,! .ltYBJI:&HBH B88HMOC:BH8:&0 peaOHBHCOB »· ... 
. paa~HllHUX K8H8JI8X :BMl1JIHTYP. a'itpOHHblX B88ID.IO)t8i!CTBHtl~ Ilp8BHJI8 cyY.M, . ' .• 

· · T. e. qiyiiK·unoaan:&Hue cooTHowe HHll MeJK,ny Ha6n10]lae1i1u1111 qinanqecKHMH BenH..; , ·, 

iinHBMH HBJillioTCH TBKJKe ·ocHOBHblll. HHCTPYMBHTOM aitcnepHMeHTaJI:&Hoii'.npoBep-
. KH npH6JIHllt8HHHX • ;lll1H8Ml11l8CKHX. CHMM8Tpl-lil 'T80pHH, CciBpeM8HHbill • 8T8Il. qiuaH..;; 

Kll aiteM8HT8pHUX qaCTHU X8p8KT8pHayeTCH TeM, llTO B H8fil8M' pacnopHlKElHRH. · 

' · HMBIOTCH oor.n.em,Hue ~<5noim oy.n.ylllei! 8:zlHHotl TeopHH -. KBJIH6poBoqHall TeopHH 
- rnamoy.:Cans1,1a-Ba.tiHC5epra · aneKTpocna61,1x:. Baa111,1o';nelicTBHtl 1-1 · K8JIH6poB011HaH: 

KBBJ)K..;;rmooHHSH T80!)HH 8l,lpOHHHX: B88HMO,lt8~CTBHi! ;,. KB8HTOB8ll XpOMO,llHH8- -
/ MHKB (K,X,ll) ~- O~HBKO H8CMOTPH. HS H8B8CTHUi! BHl,l ';qiyH,zt8M8HT8JI:&HOI'O, narpaH

lKH8H8 KX,ll-pemeHH8 MHOI'HX' ,ll,HHBMHiiecKHX npoc5JI8M T80PHH CHJI:&HUX B88~0""'. ' 
;netlCTBHtl ( 11 IIJ113H8HH811 UB8T8 H' T.n.) UOKB OTCYTCTBye; H8-88 CJIOJKHOtt:H·e

JIHH!li!HOll ]tHHBMHKH HHr-.11ifnncoBCKHX i:toneit. B aTHX: ycnoBiax Hena6ezHW 

8T8Il0ll _paaBHTMH ,TeopHa_:flBJill8TC:H;qJOPMYn°HpOBK8 1-1 npHM8H8HH6 npH6JIHJKeH-. 
• ~. ~ •. . ' ' ' \ . . • ' " ' - -, . • • • - ' 

. - HfiX nonytfieHOM8HOJIOI'Hll8CK~X" nO;llXO)tOB, onHp8101llHXCll· H8 _ COCTSBHUe .ztHHBMH'- .-

, ll8CKH8-:-MO)t8JIPI C MHHHMBJIJ,HUM ,llHCJIOM COCTBBJIJIIOUIHX KBl3PKOB B a;npcrnax; 
_:_ . .. : . ~ . - , -. 

_HJIH p8CCMOTp8HH8 ycpe;itH8HHUX HHTerpaJI:&HUX B8JillqHH --npaB~JI cyMM, KO-
. ;Opble HllllYBCTBHTBJII>HHKOMHOrHii TOHKHM·;iteTanHMAHHBMHKH, Ho_ooecnelll'l
B8IOT H8Hc50Jiee H8)t8lltH08, o~pe.zteJie~H6' iieKOTOphlX BBlKHHX napaueTpOB T80PHH, 

· liKJIIOqaH • CBonc'TBB · C8MHX cy6CTJ)YKTY pHHx' COCTBBIDIIOUIHX Bl,lpOHOB •. MouiHw · 
c_THMynou· .ztJIH. paaBHTHH ynoMHHYTHX no.ztXOl,IOB 'cnyJKHT oucTput! ·nporpecc: ye"". 

. KOPHTBJII>Hoil T8XHHKH 1 1-1.a~cnepHMeHTB; o6ycnoBHBmHil OTKpmHtf.HoBwc · 11ac"". 
.• : TlllC ( THJKe~e a,n,pOHfi. H T.)t~):. H B08MOJltHOCT:& Oiipe;neJI8HHH MHOI'HX ::ii'aJKHblX .~ 

~ ~-,. ~-' . _. . " . - . ·: ' - - , ' ' ' - ~ '- . . 
)tJIH T80Pl1H CTPYKTYPHblX ·xap8KT8PHCTHK H8CT86HJII,Hl,IX llBCTHit: M8I'HHTHUX :· 
MOMeHTOB '. r11nepOHOB, '8JI8KTPOM8I'HHTHliX H CJIB6blX qJOpMq>B_KTOpini nllOHOB H, -
KBOHOB, ·KoatM)1U.1HeHTOB · aneKTpowarHHT_aon noJillpnayel.lOCTn u T,n. Heooxci.ztn
uo OTLl8THT:& T8Kllt8• npOHCXOl,lfilllH8 B IlOCJI6,ll,HH8 I'O,ltli .I'Jiy60Kll8 · H::iM8H8HHll · 1-1: 
nepecTponKy. Tp8,ll,HU.HOHHUX · BSI'JI!l,llOB HO CTPYKTYPY H.ztpa 11 npe;ni.ieT H,7.lepiion 
qi11aHKH ll cB~an c 'paaBHTHeM pelillTHBHCTCKoi! ll,ltepaon q>HSHKH H; HOBblMH pe-. 
ayiI:&TSTBMH no nayqeHHIO"rny6imHotl11 CTPYKTypbl 'H;llep. MHOI'H8 ~11.zieH H M8TO- -
JlH TeopHH ane1,1e11Tapii1,1x tiacTHU- H!fXOJ.iHT a;necI> 01101-1 H-OBble npm&eH!lHHH,-·P~..;; · 

'JIHTl!BHCT,CK08 0606U18Hlrl8. yJKe· iaBHO HCnOJI:&80B8BWl1XClli B T80PHll ll.zt8PHOI'O · · 

q>OTOS~8KT~ ~n.c •. H. 0606U18HH8 Ha ll.ztP8-H8B6CTHH£ COOTHOW6HHll · H8 q>H8HKH. 

~:,Cfdltr:. ttc.~.::Ji,JP..iU~1,_ 
- .- ,_-.,:..·.1·1·, r~·,,~,.:..;·r ..i.. .... '::;.:~u • ~l ..... , , ~t'tn 
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11acTuu HBIDieTCH ·cy~eCTBeHHbl!.I ~IDI 6omie 
1 
rny6oRoro 'noHllMBHHH pon;i M630H

HllX · ;i: RBapK-napTOHHblx cTeneHeli cB060.1tbl ~TOMHb!X H,llep •• TaRHM _o6p!_!30M, , 
TeMaTuKa o6cyl!t,ll86MblX B ,llHCCepTauur.i: BOnpoc·oB OTBetJaeT 3anpocau ,:rncnep11.;;;', 
M6HTa ,~ T6H,ll6Hl.\.HHM pa3BHTllfl 'Teop1rn, T. e • flB1Ifl6TCW aKTyam,Hon~ .. ·· . . 

'' Ueni. pa6oT~ COCTOHT B P?3BHTHH_ HOB~ nO,llXO,llOB R T(JOpeT11tiec~oMy' 
-on11CaHlllO 3118RTI)OMarHiiTHhlX CBOliCTB a,llpOHOB H pa,llHal.\H_OHHblX nepeXO,llOB Ha 
OCHOBe ·cocTaBHb!X Mo,nerieli li npaBim CYMM ,ll1Ifl ce11eH111i' gJOTonornoll(eHHfl, flB-

1IfllOUIHXCfl ~nelcTBHeM cirpcirHX peaynLTaTOB,KBBHTOBOli TeOpl1H nona 11 ,llOCT8-
' TOIJH(;' o6~HX 'npe,llilonoJKeH;i/,1 06 8CHMilTOTH'l6CROM noBe~e~mi 8MnnHTY'A npH 

~· . ....-· 
Bb!CORHX_3llepruax. 

Hay11Haa HOBH3Ha vi npaRTH'leCHaii ueHHOCTL pa6oTbl. IIpe,llnoJKeHiil, npoBe
pem,1 B MO,llenax KB8H_TOBOH . TeopHH nomt H npHM6H6Hbl R ROHRP6THhiM npo6ne,;,,; 

,MaM HOB!le npaBHna cyMM,Bb!TeRaIOUlHe 113 6e3BbllJl1TaTenLHl:lX ;zi11cnepc110HH~X 
cooTHomeH11li. 1,1 HH~1ws~epreT1111ecK11x TeopeM · ;zina aMnJil1TYA' KOMnTOHOBCKoro 
pacceaHHfl, 113 airre.6phl aHTH,KOMMyTaTOpOB. TOROB H8 CBeToiiou KOHyce 11• coc-:-· 

' . _, . . .· '~· .~ ' -· 
TaBHb!X napTOHHblX Mo;zieneli a},lpOHOB. · \ . . -~ ' 
. .BnepBb16. npe;zi~OlKirna·11 nOl(p06HO paCCMOTp6H8 ;MoienL yHHBepcaiII,HOrO .• 

HapyweHl1H SU(3) - CHMM8TpHl1 B aneKTpOMarm1THblX xapaiiiepiicTHK8XcM830".'.". 
HOB. H 6apHOHOB H3-38 '. paanH\111H 'aqiqieK,Tli:BHJ,!lC MBC_C ~OHCTliTY6HTHhIX a-:- ~ H. 
u(d)· · ' .. · . . . · . .. . .. ' · , · ·· · --KB8pKOB. . •. . · .. , . , . · 

Ha OCHOBe r11nOT63bl KB8pK-a,1lpOHHOH, )tyirnLHOCTH H cne;ziCTBl1i1 PCAC: , " . -- , . . . . - ' -, 

H8 KB8pROBOM ypOBHe npe,ztnOilt6H MeT~,ll neTneBbllC KBapKOBb!X ,lll18rp8MM:AnH 
pacqe;ra HH3K03HepreTlilJ6CRHX napaMeTpOB_ M630HH01l ipl13Hlrn, He CBfl38HHblX 
C. 8HOM81I~f!LIH '; ~~H.BJII,HOrO _TOKB. , . • .. _ _ .. ·. . . _ . .. 

B p8MK8X KB83HilOTeHIJ,H81ILHOro nO,llXO,ll8 npe,ll1IOlK6HO HOBOe B8pH81.\HOH-
', Hoe ycnoBHe: onpe;zienHIOU16 e 3KCTpanonHl(l1!0 8Mil1IHTYA 38 MB~COByIO. 06ono1JKY • 

IIony'leHbl TO'lHllEi Bb!palK6HHH ,ll1IH cneKTpa MO,llenLHh!X .llBYX'l8CTHIJHbllC 38,ll8l! C 
. n~iie!1HuM, KyioHOBCKHM -~ ocu11nnHTopHb!M noTeHu11anoM. Ilpe,llnoJKeao. o6'b~;zivi-. 

,' HeHHe qlH3lltI6CKH npHBneKBTe 1ILHb!X ·. OCOC56HHOCTeli !)61lHTHBl1CTCKHX ,, c'ocTBBHb!X 
MO;L\6116/,1 KB83HilOT6Hl.\H81lLHOrO Tmia H MO,llene.tt. Tl1Il8 11 MemKa 11' B paMK8X e,llH-:-

• • • • ' . . - • I • • • . 

Horo BaPHBl.\110HHOro IlO;llXO,lla. . < - ' ' ' 

B Mo.itenH 'B6KT0pHOl-i ,llOMHHaHTHOCTH paCCMOTpeHbl KOH6ttHo..:aHepreTHtte-:- ·. 
.CKHe n.c. ;zma 'c:n,eKTpanLHb!X•qJYHKl(Hli !<OppemiTopa BeKTOpmri: TOl(OB ·11 c~
ttem1i,! 'qiOTOPOlK;ll6HVlfl a~po~OB ..... P8CC!40TP6Hbl· 3qiqJSKTl:l, J.1H-Tei)giepeHUHH · H CMe-

' 0 ' ' ' . ' ' ' ' ' ' • . ., 

Wl1B8H_HH s>-, w-,'R•COCTOHHl1i1 13 npoueccax qJOTOPOlK,ll6HHH B6KTOpHbDc''M630HOB_ 
u·p11 ·Bb!COKHX 3HeprHHX.' . . . _ ~· . 

IlpaKTJ.1qecKoe 3H8'l~H11e' ;zi1,1ccepTaIJ,HH COCTOHT B·ToM, ~TO peaynLT8Tl:l, 
· rionytteHHue B Hell, HHHI.\Vl"1POB81IH 6onr,woe 'IHC1IO pa6oT,: Hanpa:a·neHHblX Ha 
1toppe1tu~10 :penHTHBl1CTCKHX CilHHOBb!X noripaBOK ~ raMHiiucimiaHy aneRTpo-,, 
MBrHHTHb!X :aaa11MO,lleitcr~1,1tt CJLa6oc~JI3a.HHWC . CHCTeu; Ha co3:ztamte a~eK~a~ .... 
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'HOro annapaTa B T~O p11~: qio~oa!W)eRTS Ha 3.;.HyKnoirnmc fl,Z(pa'ic ;zinfl i,!.1.HKpo-

,, citon~tieciforoll 'ori'bHCll8~im ·npe,1iCKa38HHOrO HB OCHOBe n. c. aqiqieKT8 H3()T·()~ 
1111ifoc1totl .'lHCTOTl:l '3,;,,;qacTUIJHOro K·aHaiia · qJOTopacmenieiuu{ 3He. PH;zi npe,ll.:.: 

· CK838HH.lt Moiemt 'yHm:iepcanbHOro ttapymeHilf! ·.· ·su (.:,) ·c CHllLHOi 11apymeHHe: . 
CHMMeTpHii 13 p8]!H81.\HOHHh!X pacnatiax· K .. ,t. 'if 'K,!t- 0 -Me3oJoB/ ami1tTpOMar,

, Hl1THbli( pailHYC K0 ,:..ue~cimi) ycnewuo npomnii a1tcnepirneHT81ILHYIO ripcniepKy 1 . 

,llpyrHe - 6Ul6 OJKH,Ii8IOT. ea> •. , :·: . e. ', . 

', .• MeTO~bl qieH0!.16HOlIOrHttecitoro 8H8111138 aneRTpoMarHl1;Hb!X .MOM6HTOB H ·. ' 
paiHYC,OB ·6apHOHOll, p83BHTble ::a' pae56Te; MDrYT C5b!TL 'o6o6ii(eHbl ES cnadHe ' 

,gJO,PMg/8ltTOpl:l 'vi icnoitL30B8Hbl
0 

i{mt, 8Ha1lli38 C5y.ziyUIHX 'a1tcilepi1Me1ITOB. Ilpm.ie_;,' ·. 
. HeH11e :nonytteHHhlX i:;e11HTJ.1BHCTCKHX n~c.· B a,llepHoll 4}H311Ke nepcneKTl1BHO c 
TO'lKH 'apeHHH llblffBn✓eHHH H_OBb!X CBH3en' M6lK.llY ';lll1H8MHKOll qJOT0-}.1630-H,llep'Hl,I~ 
npouecco.B VI napaMeTpaM11. KBapK-napTOHHblX• CTP.YKTYPHhlX WYHKUHl-i H,llep.' : .· 
' :KB83HilOT8HIJ,H8nLH8H Moi'iem: Mellllta npe,llCT8B1IH6T codon Y.ll06HyKJ cie!.iy ,' 

,IinH .. eli11itoro OilHC8HVlfl .• cneit;rpoc1tomm Tf!JKtlnhlX' n n~r1t11x a.zipo!iOB. ', .. 

: _·_. :. ,, Anpo6au~n pa60~bl. · Oc~o_:il~ble peaY~I,T8;~·- ;zio1tna~B8Jl~C~· Iii;,-C6M!,1H8P!JX ', 
. na6opaT OPHH O!Aflll, q>VfAH 11M; II .tt'.JieC5e,1leBa, VIiBs, HVIVIH~ MrY ,. ceccHHX ·oT
,ll61leHHli H.ziepHoli' II/na11K11 AH C(:CP ~ 0T.llenLHbl8 ·pe ay~~TBTl:l npe,llcTaiinanncr, H " 
,llOR118;llb!B8n1'1CL Ha MeJK,eyH'apO,llHb!X KOHqJepeHUHHX IlO ipH3UK6 Bb!COKHX 3HeprHi1 
(BeHa' 1968 ;cT6unncH' 1976)' MeJK.ztYH8pO,llHb!X ,CHMil0311yMax no _B38~MO,llen.:.: ,• 

: CT.BHHM' nenTOHOB H_ qlOTOHOB. npH Bl:lCOKHX SHeprHHX:.. (JlHBepnynL /)969; , . . 
' EOHH, ;l9,7I; ~HAJI;: BBT8Bl1H, i979) ~ /JeJK,llyHapoiHo.lt. KOHqiepe:inum no qJH~H~e ' 
. BNCOKHX 3Hepr11n vi CTPYKType ff.llP8 (UIOpHx, 1977), ·-M6l!CAYH8p0,llHblX DJRO~a~ 

. : no []H3HKe, (Jl?MB-:-Konvi; ~HHllHH.ztHH, .1970 ;_. Sputte, )981), MelK,ltYHapo;ziH~x. . 
. ltOHqJ8p8Hl.\Hf!X no qi113HR6 31l6KTPOMarHHTHb!X B3811MO,llelicTBHi1 H ,no npo6neM8LI 

• ·,l!JH3HKH :aHcott11x aHeprHn 04yOH~ ,· 196?; ·]lye5Ha, i969; J{ye5Ha, -1981; if~BS,, 
-IlpOTBHHO, ·l979;-CyiyWI,l982;ApeHcxoon, ritf>, 1982; .A,rylllT8,:l984; ·,, ,, 

· ._CuoneHHl.\8 ,.,_qccp;' l.984), PaC5otteu,coBe~aHHH no nporpaM~u aKcnep111,1eH;o'.!l _ 
i Ha YHK' (H~BS, •.· IlpOTBHHO, 1978). . 

' · · , ·rry6nHKau1111. ·OcHoBuoe co;ziepl!CaH~e ;ziticcepT8UHW onye5r.Jmo.Baao i:pa6o-
. Taf l-.?77 •, . " · . . _: .. . . _ . . , . _ _, ~. 

· · · 06'beM oa6oTu. J{HccepTBI.\HH cocTOHT Ha BBe;zie1t11a; nnTH. rnaB·~· aa1tn10qe-. 
·,HHH Ii ,Tpex npH1lOJKeHiin,'.·co.zteplitH1' 128 CTpairnn 1.18lllHHOru!CHOro T6KCT8, • 
~- , 3 . . P:tJCYHK8 · ; 'IO· Ta6nH~ '11 cnnc:oK· l.\HTiipyeuon 11HTepaT·ypb!J13 IIS • naaBaiiHit;· ·' 

. . , - - "~-- -...._ :.: '~ -
.' ,.;_ 

COJ{EPIAHIIB P A;EOTbl · ··. 

. Bo BBe21eHHH RpBTKo o(5cyJK.zteHa' ·i.!oTa:sa~Hff'IlOCT~~ollKH BonpocoB, peuie-:-. 
HH8 K~Topwc 61:llIO- iienill iHccepT81.\HH. :·.' '' ' " ·_ ·~· . '',', ' •. ' ,, .·. ' 

B Il8pBOlt rna:aa. ,llHCCepTaiuui. npHBe~eHii peaynLTBThl npoBepltH Ha·uooitee 
--.. C • • • I•\. .•,. , •• ~ J' . ~' . -, • • ., - ' 

', U8B8CTlll:lX H lllHPOKO ncnonL3ye!.1!,!X ,llHCnep<::HO,HHNX n.c. II ppaBHn CYMM an_;-. 
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- rep6h! TOKOB Ha OCHOBe pacqeTOB B Hl18llll1X nopH,i'lK8X Teop1111 B08MYlil.eH11i(B' 

CR8JlllpHoll· I{. C1111HOPHOll. aJieRTpO,i'lHH8Mlme ,11. MO;lleJIHX M~80]111H~~KH C ·.nceB
,llOCR8JIHPHOil. 11 CR8JIHPHOll CBH8f>IO, (JI11HellHSH 6" -i/o,lleJib) •. n'TMeqeHa· He- , . 

06XO,ll11!AOCTI, .MO,i'll1(1)11R8U1iH'cBepxcxo,llllllJ,11XCH ,i'lHCnepCHOHHUX_ n. c. ]lJIH 'tt-:-. 
H. 'fJC -paccenmrn _118~8a 'npHcyTCTBHH qi11Kq11poBBHH!:lX rioJiroc,JB c •. J' · = o. 

Bh1q11cJiemui ycTattaBmrnaroT. cooTBeTCTB11e Mell(JlY 'BRJia;ziaMi1 B npaB11Jia' cyMM _ 
•• • <- •' , - '• I . • - • • ., ' . . 

• Hepe30H8HCHblX 60pHOBCR.llX .n11arpaMM qQTOpOJK,lleH.llH I!HOHOB. li Hepe80H8HCHhl-
lJI{ BRJia.ztaMH ,I\11arpaMM Hnawero no PH'AKa ,llJIH, aJieRTporiarHHTHhIX Bepwmi HyR-

, • C • , ' • • • • • - ' ·.- • I ' • 

JIOHOB_. IloJiyqeHO npamuio CYMM ,llJIH' KBa;zipaTa 11 8HOM8JlbHOro". MarHHTHOro 1 

· MoMeiITa npo11aBoJII>Holl qacim.ihl co cnniio1J. S : · · ·· 
..... . oO . . . 

· 4,c'.LS.Ck;~ 7: ~ )'- ~- S -~{op(1u)·~:-G"ilw)) 
7 

.· 

•,. tcl110p. 
. ;.,.,.· 

rtie · · f"o -=-.· /A-; £f · . ..: noJIHhlll Mar1111Ttthlil MoMeHT, · Q. · H . · M ' - 88PHi'l 

H Macca, ciPl~)liu) ·:. ceqe1rne B38.llMO.I\6HCTBHH l.\11PKYJIHPH0-11011npnsoBaHHHX . 
. .·· · qiOTOHOB: co CllHHOM/ napanneJII>HhlM ( 8HT11nap8JIJI61II>Hh!M) Clll1HY WIUIElHl1. ~opMa - .. · ... .. . . ' .. 
' ' · n·~·c •. xap8RTep113yeT 11 8HOM8JII>Hhlil 11 MOM6HT R8R CBoero po,lla r1106aJII>HhlH-Il8.,: . 

':-
paMeTp 11 oiiT11tfecRoil ann80Tpon1111 11 KB8HTOBblX c11cTeM co cnHHOll. 

. ~7 .. . ·>· I ' • 

Bo· BTopoti rnaBe §§ 1,3-11. 4 nocBn;!(e111,1 BLIBO.I\Y n ·.npnMeHeHllHM ·penHTH._ . 
. Bl1CTC!UiX Il.1)8BllJI CyMM<J3°H.ztepHOll q)l13Hl{e. B § I npe,i'll10llt6H,O 0006UJ,emie , •· 

Rll8C(}kll!6CKOI'O' rt .c~ ToMaca-Pellxe-KyHa 11 cqiopiiy1111poB8H8 TeopeMa O '.!(OM.:.·.: . 
neHC8ll,l-!H BUCl!IHX MY1II>THIJ01!eti £1 nonpaBOR ,Ha /38ll83,llblB8Hll6 B IIHTerpane OT, ;·· 
ceqenirn norl!Oll{6HIIH. ~OTOHOII. B pe1IHTHBl1CTcirnil MO,n;eim. Teopn11 'IlOJIH B!illl01!

H6Ha npOB6PRB STOI'O,n.c~c.,llJIH peBl!I>Hh!X \1,llepHhlX Cl1CT8M npe,ll1IO:Ke11 ROHeq-
.,. 110-aHepreTl1tI6CRl1il BBJJ118HT ,lll1Cnepc.110HHOro n. c. TPK C yqeTOM RB8311JIO:- . -

R 8JII>Hh!X tine HOB' : KOTOphle.:npone pll,110H8Jll>Hhl cne.ny Te H3opa aHeprmi-11i.iny11I>:-
. ca aapHllteHHh!X 6oaoHHhlX noneri (nt1DHOB n-T.,i'l. ); iico.11iii1111x· B, "cocTaB" H.ztpa· 

~ , ; . . ' '' 

. H HYKJIOHOB.'. , . . 

:• '·· Bnl1f!Hl1e npnnunna' Ilay1m ua· 8HOM8;JII,Hhle uarHl1THhl6. MOMeHThl'll pa.n11ych! 
' . . . ·. .. .~ . . . - - . ' 

'HYKlIOHOB B H,llpax ( § 3) BLlpalltaeTCH B ileOOl!l>WOM y11e111,we111111 (Ha 5-10%) 
· aTHX Ben11q1111. · Ilo.nqepKHyTa :saJKHOCTI> Oonee TOti:Horo aKcnepl-!M6HTBJII>Horo 

onpe,lleJieHmi. ij}opi.ui RPllBOU peaOHaHCHOro- ll030YlK,llelrnR ~ -l1306ap~ B II;!(:/·• 
pax, UOCROlll>KY. H86JIKJ,ll8IO!ll6eCH ].\11H8Mllqecitoe BllllflHl1e H,llepHoiicpe,llh! B :im-

. ]le yBen11qeilm1 lli'npl1Hhl .ll I1Jl0il(8,lll1 ·IlO,ll KpH':Bori ceqefi11H MOlKeT: oOpaTHTI,:· T6!l-
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,ll6Hl.\11IO 113MeHeHHH. xapaRTepl1CTUR CBH38Hllh!X HYRlIOHOB, T.e. npllBO,llllTI>, 
HanpnMep, K HeCioJII>lilciMy yBe11·nqe111110 pa,11nyca CBH3aa11oro' HyRnoHa.: · 

Il.c. Ka6116Cio-Pa.I{l!K8TH o6o6~e~o Ha c~yqali '.HiepHhlX-CllCTeM·11· IlpHMe
HeHO K 'aHaJil-!3y qJOTOp8Cii!eniie nirn' 3-HYRJIOIIHWC Hi'l6P (§-: 4). C.nenaH BUBO~ - O 

J~,:: •, -I .. 
'-· ~ 
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. TOM, ti:TO B TpexqaCTl1qHOM. R8H81!6 qJOTOp8Ci!lemieH~rn 3He 1 r.zte B08MOJKHhl 

. aHaqemrn H8ocn.0Ha I=I/2, 11 3/2, i'iOMHHHpyeT -8Haqe11ne 1~3/2. Oue11etta, . 

, npHMec1, c~c.ToHiin~ c I=I/2 ( tu(I=I/2f ~- O~I), npe.ztcTa~JIHIOl!lafl HHTepec · 
· inH .iieTam,11ux ']l.11HaM11qeci11x.110.nenei! ·aToro npouecca,Ha octtoIJe iuBe,I\BH-:-

'Hhlx B pa6oTe n;c .; Jl1Ifl ceqemin (J)oTo:aoa6Yllti'i6Hirn· HYKJIOHHWC peaoHancoB · 
( § 2) nony'leHhl HOB&e :no.ztTB6Pll('A6Iil1H .nyan1,noli CBH3l1 peaoiiattcoB pa8n11q.:. 
Hh!X RBH81IOB. •. . , •. · .· ·. . . ·.,. • _ · · · , , .. - \ < .· , _, 1 

IIpHMeWJJI · n.6 •. iim:. aHOMBJII,Horo · Mal'HlITHoro MOM8HTa K JI8IIT011ar.ii; . 
_· pac'CM8TpHBaeM11M RaK npoTHiiteHHh!e 'cociaBHh!B OCl'beKihl, MU no~eM ( §5) ,

B8Cl>Ma CMl>HI,le·orpattniie11nH, Ha Ma-cmTBOli .. HeJIOR81II>HOCTl1 ~neRTpOHOB H MIOO.:. 
HOB (COOTBeTCTBYIO!lleB, aliaqeHH6- B jrnepreT11~eCKOll Ull(8Jie COCT8Bl!He.T . . 

JO. 106 raB)' H ROHCT8HThl nepexo,110B B BOa6yJK,lleHH~e. COCTOHHHR nenTOHOB . 
· et-t+o• . . _· · 

B § I rnaBhl 3 npe.nnoJKeia H no.npo6Ho paccMoTpeHa MO.zten{yHHB_ep-
. C81!bHOrO. HBpyllleHll!I ' !;'Q (3)-CH~MBT,Ill1H' B. 81.leKTPOMBrHllTHhlX' KOHCT8HT8X 
Me30HOB u 6ap110Hon'1 06yc}IoB11enHoro 6om,Uieli Beirnq1111on aq,qieRT~BHOH (.n11-

. Hau11qe~Roil) M~ccu · .. -~ -KBapRa no c~aBHeHHJO 6 ,MaccaMH lL ( ct )-RB8pKa. 
JionyqeHh! aJiaqeHHH M8rHl1THh!X MOM6HTOB, pa.n11ycoB, -liaOTOill1qecRoro pacllJ,e'n:
neHHH. M8CC~ pB,ll.118!.\HOHHhlX Wl1pl1H ~eRTOpHh!X Me30HOB, .ll '6apl10HOB ,ll6Ryn11era.-__· 

. · · KaRnpaB11no, peaym,TaTh! Haxo.ztHTCH B HennoxoM, yq11Th!BaH npocToTy uoie-
- 1IH, cornaCHH C aRcnepHMeHTOM. 3RcnepHM8HT llO,llTB8p;ll.llJI ,ziaBHO 'c,lleJIBHH.ll6' 

npe]iCR888Hl1H O Cll1IbHOM n'apyweHHH . SU{3) B pacna.itax K*-'t<:. : ' 
. 8H8!{6 1! BBl!H~HHe a.M. pa.n.11yca K0:-M680HOB. . , · ... ' . ·. "'. ' 

· YqeT napyweH.llH S\1(3) B .BOHHOBhlX qiyHKI.\HHX no8BOHHeT B~Becr.11 npa-
Blina CJMM '(§ 2), · co:rnacy10ui11eCH C HOBeilUill~11 npeI,\HSHOHHh!MH ~8MepeHHHMH ' 

·MBrHl1THhlX MOMeHTOB·r.11nepOHOB ll nonyqHTI, SHaqeH11e.iiarHllTHOro MOM8HT8 , 
-,nepexoiia . p..{A"2. 0

) -= r,73±0,04 H.M., RO.TOpoe,MOlKeT 6h!TI>,np0Bepe110 B , 

''· llJl8HllpyeMb!X ·TOtIHhIX. l18MB,PeHHH~ IlllipHHhl· .. ··"2°➔.A t'.' -pacna,i'la ~· B •. § ,3,. npe;ll-

. noie11 MeTO.zt ~nerneBJ,1x KBapRoBux .ztHarpaMM .zt1IH pacqeTa HHSKOaHepreTH'le- . -. . - . . . . . 
c KHX na paMeT poB Me 30HHOW (J).11a.11KH, He CB Ha a H11ux c anoMBJIHHMl1 ·-aRc.11a11i.110-
ro -Tciia. SneRTpouarHliTHh!it pailnyc· n.110Ha -; · 

. . '"'7'' 

~'t~) ::•3/(4x\l=t) ~- □ -,34'~M2 
I 

Me.Hiwe 8RCnep.111ae·HT8iII>Horo''3HaqeHnH · 0;43to:03 · (J)M2 ~, o~HaRo. yqeT nonpa
BOK 11a-aa __ mx =i=:O .11 Hepea6H~Hcttux BKll8J.lOB .oT ~OHHUX TriRoB cyllleci-

, .B6HHO ynyqwaeT Cl1TY8!.\l1IO.- IlonyqeHh! ·aHaqeHl1H P8i'il1YCOB 38p!Illt6HHhIX H Heil":'.'_ 
.. TpBJII>HhllC. K!:>OHO_B :c <..'.t,L~ ( . = -;=o,os'.qii42r, CTPYKT;i:PHh!X~nap.aMeTpOB \<t3 --

;> 

pacna,110B (),.:.;0,03;' j.(D)=-0,4), IllHp»Hhl._ w - "JrJ'"'( -pacn,a.na · .. 
( r(w--.,ll0 "1() _""': '!:i"Jr.((I.. • r {u),- ,e+~-) =. 8SQi:8S Kaii, npn ·• .,, . , I 

r(w -:+e.+e:).= 0,66i:Q,06KaE). Ilp08H8Jll13l1pOBBH8 88Bl1CllMOCTb BelIHq,H-,, · 
.. . -....... ·' . 

"•,: 

/ 

f ' 5, 

.. 



j. 

. / , .. 
l!N 8KCll8 JI:&HOil ~~HCT8HThl'B-. -* _.;. e "Y -c''- pacna,zw ll no JIHpll3yeMOCTll 38-
pmiteHHOro nnoHa o-r -cxeMN. HaCHIIle HllH cneKTpanb!lliX npaBnn · cyMM .11nn Kop::. 
peJ!HTOpOB TOKOB 

0
H 'pa6i:MOTP8HN .coOTHOweirirn M6lK.llY 2-qJOTOHHNMl(wiipriiiairn . 

nceB.ztoirnai,rpHNX' CK8~PH~£ H ~6H30J)HblX. M630HOB. npu '-p~3lllltJHHX' yrna'x.: 
c ,-,,,: > •',~'! • •.- a. ,: -'-,•_.,,J , ;.:~~; ~ •. • ,,_

1
;,-, _••.'••• :· ,;, ,, ' • I• C ,,• ,~~ ,•, ,,:, ~ ••' 

CM6WllB8Hl1H ll 3~8tJ8HllRX napaiieTpa· lfapyweinrn ·. 5U(3)-CHMMeTji1rn :· · .. ·. 
·,o,s{m11 /'rnsJr ~ if: BBe'.11eiiii KOHeiriio-aHepreTHttecime n.c~ :.11na cneKT
paJII,Hh!X <PYHKUllil TOKOB R OTMetteHN YCJIOBIIH, npll KOTO-PNX B03MOiKHo ✓ pallle~ ./ 
HIIE! te,llliHNM y°iiniiep~aniHNM yrno~ w~t.p. ·-c~ewrt~aHlifl, HB KOTOpNil YK8~ 
3b!B8!0T SKcn'epm.iii'iITN no tisytteHllh W-f ~llHTBp.qiepEl!llllll'I B p·eaKUllll . . 
·e+e.-:--_:.::.,.;~x. •· •- .. -· . . • . ;.•· ·. 

, B rnaBe 4, CqJOpMynupoBSH B8pll8HT pBllHTllBllCTCitoro RB83llnOTBHUll8llI,-:-
. Horo IlO,I\X0.118 C B8pll8UllO~HhlM. ycnomieM . . . -. . . . . ..... 

"· · :rowh~ .. , = o,-
qmKcnpy101IlnM cnocoel BNX0.118, qabTllll' 38 M8CCOBYJO ·oelOHO~KY npll BKmJitemrn 

·' B38HMO.It8i1C:T°:inrn• ( ·w - noiHaH llHeprm1 CHCTBMN, 'X-i =-'e;,/W ' Ct.";-
' 0,l{HOtl8CTlltJH8H SHepr11Hr. PacciJ0Tpe1m 'CT8THtJBCKH8 CBOi1CTB8 (M8CCN, pa;

,1\Hycu; 'sneKTPOM8rHllTHNB xapaKTeplli::THKll) 8.11,POHOB (§ 2):n 'oTMBtJ8H8 Ka:.. 
.tJ8CTie~H8H ocoC5eHHo·cTI, CX8Mhl - P011I, llsM,JeKTl1Birnx11 Mace 'it'BapKCii '(B He.: 

.. pe11im,l~IICTCKOM nO):{X:O,l\e) . ienepI> nrpaJOT ·BelllltJH!ill ··' Bt :. , ImTOpbi'e' MeHH.;.;.:· 
· .. '· ioicH · .11na · KB if pi a .11aiiHoro :Tuna oT ·a,llpoHa '· 1t:a.11p0Hy, ·· T .:e-:-aaBnCHT· OT,'_.,. · ·. 

\ • • • < •• • •, ~ • ~ , • L • •. • > - - ,~ •• ' ,> • ' > 

KBapKoB=coce.zteil. - · . · · , · · ·· . 
'IIp1rn11etteHHe KapTHHN .KoHqialiHMBHTa, xapaKTepHoti · .zt11iI MO.llell'.eil liellli<a~ 

· noaBOllHBT ".11oonpe~em1TI> 11 aiMeKTHBHNil noTeHunan· B38HMo.ztei1cTirn.H-KBap..:· 
- KOB B. a.11p0Hax· H CBH38TL ero C BellHtJIIH8Mll, OU8Hl1B88MlnJH H8 OCHOBe:,npa-c. 
- . Bin cyMM KXJ(, T;e •. npneln~anTI> cxe_MY I< qiyH.ztaMeHTa~r,Hoil- xpoMo_.llriHaMHKB. 
. Cqiop11yn11poBaHHaH Ji, f3 ·HoiiaH KBaannoTeHu11an1,Haa Md.1ten1, uewia Clm1a 
.. IlPli!!BHBH8 K. BN11'1CllBHlllO Cll8KTP8 B036JJK.1iBHHblX COCTOHH11il·'Tf!l!l8llNX ( cc: 
n(t·) ueaoiioB,· · · · · 
'.1· "> .·· .· ., .... - . .· . ., . . ,,.,'c . . . . - .. 

B §: I rnaBN 5 M0,1\611!, B6KTOpHott .110MIIH8HTHOCTH H' 8'A.ItHTi!B.H8H MO.IiBllI, 
KBBPKOB HCllOJII,syioTCH, ~llll o6cyJK;iBHl1H 8ifxl>OKTO'B HHTepqiepemiu~: ll '• W - .. 'f
C~6WHB8HHH B 'woTOJ)OlK,I\BHllH~B6KTOPHNX •M830iioB npH BNCOKHX aaeprHHX •. , 
Yqef 8THX 8gJqJBKTOB yMBHLWllBT( HO, He llHKBll,l\lipyeT pacx:o~emitt B SHaqe-

. - - ' _, . . -- . -- : ' .·. --
HliHX KOHCT8HT nepexo.11a 11_<.p .-MeSOH-WCTOH11 , H3BllBK86MNX HS oriNTOB no:, .·., ' ..• :· . ·.' •. : + '•:, . ,. -. . . . . . . . .' . . , 
41, ➔oTOpOJK.1tei:imo-1: li~ e e.~ -8HHllrlillffl~l1H~ ; •· :-· 'I... . ; ._, . . 'i 

Ilp8Blill8 ·. CyMM ~11H. noiIHNX, C6ll8HHi1 r}!OTOH:-HYK110HliOrO B38RMO)tettcTBR.it 
.. o6cyllt.It8JOTCH B .§ 2 •. CoriocT~BllBHH6- 8KCiI6pHM6HT8lll,HOn' napa,LieTpll381\HH ce

qeHHii-H npe,I\C-K838Hliil ;Mo.ztem1 B,ll ,13 o6naCTH 8HeprHi1 ~'( ~ 50 raB no'sB_o-- . 
Jlll6T OTM8TliTI, B03MOlltHYIO K8llBCTBBHHYIO 'ocoele l!HOCTI;' q]OTOPOJK.ll6in1H p8.1tli:-·· 
8Jil>HNX BO~c5ylE,ll;6Hllil s> ,:_ ll . tu :M.BSOHOB ._ ,l{OMHH8HTHOCTb'' ~:ilaiyyi.mo:ro" 
o6~eHa no cpaBHBHHJO c-BKlla.ztaMH oeliilttHNX peimeBc~i1ic oelMe110B.--B oomicTH 

. , ~ ~ - -. . -~ . .. ,. ' ,. .. . . '· 

'" ,6. ·", 
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- -~ ~ 
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. ·'1 
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.-
H86JI!O.Ii88MOrO IJOCTl,l BC8X 8,1\pOHHb!X CCtJElHliti npe,lllloifteHO ~BHOM6HOllOrHqe-·: 
CKOB OC50elUleHllB. cJ/OpMy_mJ. !.10.1181111.B,ll .IillH. ~ot l ~ tJ) li IlOJiytteHa Ol\!lHK8, 
.11nH cetteHllH -~TopoJK.zteHiH "HoBux" qacTnu {l.!apM· u-T • .11.): ~-t~l~->c:e:,.'.) 
: 4±2 MKClH. Ha 8TOi1: OCH OB El B §. 3 OU6HllB86TCH ·no PH.IiOK: B6lllltJllH!l g)8KTO- - , 
pa no.11aBJIBHHH :sosL!OJKHLIX· "tiBeTHhlx11 KOMnOHBHT ·aneKTpoMarHllTHoro · TOKa 
IienoaapH,z(liux, KB8p~OB B. 8Mlllll1TY'Ahl .IiBYXqJOTOH!lhl~ npoueccon;· Manocn 3To-·. 
ro g:J81CTOpa onpe.11enHeT noBH~BHHhlB Tpe6onaiuiH K TOtJHOCTH 3~cnep1111eHTOB, 
Hauene11Hux Ha . .1111cKpllM11H8Ui!IO M6lK'AY 110'.ztemiMn c u.enh!Ml1 u .zipoelHh!Ml1 'aapH-

. ' " - .,_ . ' 
A8MH KB8I)KOB, 

. . .. ' - ! '. . 
B 38KllJOttemm nepettHC11HlOTCH OCHOBHhle pe ay_nl>_T8TLI, paelo,.Thl, 

. ' OCHOBHh!E PE3YJ!IiTAThl - ..... ·. ' . :, . 
I• P83BllT.' UO;!!XOi'(, H8MBtteHHblll 'B OCHOBononaraIO[lll1X paelOT8X no ,l{l1C-

' nepcnoHHNM cooTHoUieH11HM, K nocTpoeHHJO n. c. MH B3~UMO.ztellcTBl1H ~OT~HOB · 
' C. np Oli3BOJII,Hb1MH CHCT6M8!.ll . (aTOMhl'. H.11P8; aneMe'tt-rapH~e ;qacinuhlr: 1ia 6c

HOBB CTpornx peaynI>TaTOB Teopmi rionH ll npe;l(nonoiKBHllil So6 ac11MnTOTV/KB 
a11hirnTY.1i -B38HMo'.ztellcTIJHH ·np11 BhlCOKHX stteprirnx~ · ~:_ ' ... -\ ,: :' ·· - . 

· 2. Ilpe.11110)1(8Hhl HOJJNG COOTHOlll6HllH, HBl1flIOmllBCH &;IjcJ/e!;TllBIIUM HHCTpy- .. 
M6HTOM ~onytte.Hllfl ,l\llH8Mllll8CKO.ir HH(f)OpM8UIIH .B,H.116pHoU'qilia11Ke ·11 'ciiuaaKe;' 

.. 8lleMeHT8PHhlX ~8-CTUU.: B paCiOT8XaToro H8TIP8Bll6HHH nonytteim ~60elUIBHllfl. 
'wnpoKO li3BBCTHh!X KB8HTOBOM6X8HHq'ecKllX hp8Bllll ,CYMM (n.c. TpMaca..:.Pellxe-
KyHa,.;_ n. c. .zt11H ·lJiJIYKTyau1111 Ji1monr,Horo MOMeHTa); ·· _, :.. , · , : , · : 

3; Ha OCHO:se' H.Iteil KB8,PK.:.8,I\IJOIIHO.ir ,l\y8llI,HOCTll npei1loiitel!8 ·peJIHTllBH-
CTCKE!H KOHCTllTYBHTH8H M0.118llI, ·onHIJ8Hl1H Hll3K03HBpreTl1q8·cKIIX CTpywrypHhlX, 
napaMeTpOB. M630HOB C IlOMO!lll>lO n_eTne'B!,lx' KB8pKOB!,IX.,,l{H8rpaMM II CJI6,l{CTBllfl . 

. ycnomiH-PCAC_Ha irnapKOBOM ypoirne~ --. < .. ·· .. · · 
. 4. CqiopMylil1POB8H B8pl18UllOHHhli1 IlO,I\X0.11. B KiiaaunOT6HU,1181!l>HOi1 pe llHTll- . 

BHCTCKOil M0.116ID1 KB8pKOB',° KO-XOphlil Il03BOllH6T 'COB.ItHHHTI,. onJT Iip11ClnmiieiI- ':, -
., - ·- ~ ' '- . " '. . ·, - - . -

HOro. om1C8Hl1H i.moroqacTlltJHhlX acn,eKTOB ;llliH8MIIK11, H8KOITJIBHHhll1 B. uepellH"'." 
1 '• Tl1BHCTCROH. Teopriu, ll peJIHTHBllCTCKOe OilliC8Hlle ,i(Bl1)1(6Hl1H COCT8BJIH!OlllllX 

tJ8CTHU~ 'ilPHBlletteHue s11eMeHTOB i<apTIIHbl KOHcJ/8tiHMBHT8 ~. xapaKTepHoll· ,l\llH,. 
• 1.10.zteJI11 MBWKOB ,· nos:sonrieT CBH38TL ajl~eKTIIBHhle noTeHu.uanhl ii~aPKOBoro ,: 

Baa11MoieiicTBHH c'qiyHiaMeHT8JII>HNMl1 rrapaMeTpaMn HenepTypelaTHBHoll KBaH..:. 
T·c>Boli xpoMO.llHHSMlllin~ ' · ' · · · · / · ' · 

OCHOBHOB co.zieplK8Hll~ ,llllCCepT8U1111 ony6nHKOB8HO B cne.zty~lllHX pacioTax:· 
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