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Pa6oTa BHnO~BeHa B Ja6opaTOpBK TeOpeTKqBCROI ~BXH 06~

HBHHOI'O mCTil'l'YTa Jllt6pH!iX HCc.ne,ZtOBaHdo 

Hayqmie pyKOBO,ZtllTeJIB: 

.nonop •llte>-MaTeJoBTnecJtD: HaYK 
npO(fJeccop 

~JCta'r diii31Jto-Ma'reMa'riA8CRIIX H8.yt't 
CTapDd Hay'mlil COTPY.ItHilt 

O<pluJia.l1bHY e onnoH eH'l'li : 

noXTop ~smto-KaTeKaTaqecxu HayK 
corapmil HayqBHI COTPY.ztHIK 

R8HltJCtaT (fasllto-MaTeJoBTnecxu H8Yit 
CTapmd Hay'IBYI COTPY.ItHIII!t 

B.r.Co.noBJ..eB, 

.n.A.MaJ:loB, 

P .B.JIKo,noc, 

K.B.illll'rlltOBa. 

Be.IJY!Ilee HayqHo-Hcc.ne.noBaT e;u,cxoe yqp~eHHe: lli!CT llTYT H,IJ;eJr 

HHX HCcJie.ztoBaHd AH CCCP, MoOima. 

3amllTa ,ItHCCepTaiJ;Il:ll: COCTOilTCJI " " 1978 ro.zta 

Ha sace.ztaHHH Cn~mJIIl:SI!pOBaHHOro ytreHoro coBeTa K047. OI. OI 
Ja6opaTOpll:ll: TeopeTI!:treCROI qJil:Smtll: 06'Le,lti{H6HHOrO HHCTilTyTa H,IJ;epHHX 

HCCJie,ZtOBaHd (MOOROBCRSJI o6JI., r. ,lly6Ha). 

ABTope<pepaT paaocJiaH 11 II 1978 ro.zta. 

C .noocepTan;ll:el MOJtHO oaHaROMilT:&e.ll B 61!:6JII!:OTeRe OHHH. 

YqeHHI cexpeTapJ.. CoBeTa 
ruumROlaT IJ>Il:S r.mo-MB.TeMB.T ll:treCRHX HBYR B.H.IypaBJieB. 

OEIUA51 XAPAKTEPMCTJlKA PAEOT!i 

ARTXaJIJ..HOCTJ.. noo6Jiew 

06HapyX9HHe B BH6p~ll:OHHHX CITBRTpax Jl,lt€ 

THX SaROHOMepHOCTel, CJIB~liX HS MO,lt6JIH rapN 

ITOJIOZIJIO HaqaJIQ paspa60TRe MeTO,!tOB TeopeTHtrec 

MOHKtrecRHX ~RTOB. BuXO.lt sa paMKI!: rapMOHHtr€ 

SaH np~e BCero C HCCJIB,ltOBaHHBM BBQHMO,ZteiCT! 

BOB6yZ,ZteHKIIMII .~~.ztpa. B HaCTOIIUI66 BpeMII MHOrO ':1 
Ha TO, 'iT06H aHaJIHS B~RTOB aHrapMOHKtrHOCTH 

MIIRpOCROTIHtrecRIIX Mo.neJiel. ilOCJ16,ltOB8T6Jll>HOe OT 

TIOJIY'iHJIR B paMKax RBaBHtracTHtr,~HOHHOI MO.nE 

HOBe CBepXTeityqel MO,ltBJII Jl,ltpa I/. llocJie,ZtHRR I 

TaT CIIHTBBa MaT6MaTHtr6CRIU MaTron, paspa60T~ 

wor.q TeJI H.H.BoroJII)6onarl2 •3 H JUt.Bap.ztRHHl 

<J>epm/ 4~ H HOBHX qJHSHtreCRHX l,ltel, OTITOCID!IHXCJ' 

IMO.ztelcTBJII) HYRJIOHOB B Jl.ztpaX. 0cHOBH CBepXTel 

zeHH B pa6oTax B.r.co.noBJ..eBa/5/ 1 c.T.Ee.nne~ 
llpoiSBO~ Ha.zt onepaTopaMH poaneHHH H yJ 

npeo6pasoBaHHe BorOJII)6oBa H BBO~ saTeM onepE 

6JIHZ6HIH XQOTKtreCKHX qJaS, raMHJIJ..TOHBaHy CBepJ 

np~naTJ.. IJ>OpMy, B KOTOpol KpOMe qJieHa, OITICHBE 

:KOJI66aHHH, DpRCJTCTBym paaHoro THITa aHrapMOI 

Cpe.ztl HIX 00060 BH,ltBnRDT 'iJieH, ODHCH~HA B! 

'laCTim C qJoHOHaMI'I, R ero 06H'iHO H Y'illTHBaJJT I 

MOHI'i6CRHX 9~:KTOB. 

3Rcnepw.eHTaJil>l!He .naHHI:le no aHrapMOHH'il 

COCTOIIHd H DO ".ztBYXqJoHOHHHM" COCTOIIHKIIM treTI 

BSHHHX Jl,ltep BCCJ..Ma CRY,nHH • 0,ZtHaRO IIHqJopMalUUI 

XOTJI ll M6,ltJ16HHO, npO,nOJI&aeT HaRanJIHBaT:&CR. 

TiepBHe TeopeTH'ieCKHe HccJie.noBaHHR aHraJ 
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B Jla6opaTOpBlf TeopeTII'IecROI ~IIKlf 0(5'heJUJ

IICC.ae.Jt()BaHd. 

lhemaa B&JK 
B.r.eo.aom.eB, 

lai-JAecKIIX BllJK 
.II.A.Ma.noB, 

liAecox sayx 
P. B.lbtoJioc, 

ll'rnecEu BayJt 
K.B.llll.'l'llltOBa. 

yqpeu;eHHe: HHCTHTYT ~ep-

COCTOHTC.Il " " !978 ro)l;8 

.. BPOBaHHoro y'leHoro coneTa K047.0I.OI 
<fJHSHKH 06'l>eltHHeHHoro IIIHCTHTYTa ~epHI:Ix 

r. nJ6Ha). 

" !978 ro)l;8. 

osHaKoMHTLOJI n 6H6JIPioTexe OHHH. 

Co neT a 
-.aTH'l9CKHX Hayit B.H.:iypaBJieB. 

''"';. 

~ 

., 

1. 

OEmAH XAPAKTEPMCTRKA PAEOTH 

AKTyanDHOCTh npo(5~eNS 

06HapyX9HH9 B BH6panHOHHHX cneRTpax ~ep O~OH9HHI OT npgc
TI:IX SaKOHOM9pHOCTel, C~9,eyJJIIIHX HS MO.It9~H rapMOHH'J90KHX Ito~e6aaal, 

no~OllJVlOHa'IMO paspa60TK9 M9TOJtOB T90p9TH'J9CKOro 8HMH38 aHrBI>"" 

MOHH'JOOKlU a!fxlleKTOB. Buxo.It sa paMKPI rapMOHH'Jecxoro npu6~HllteHM eM,_ 
. SaH np.~e BOero.c HCC~9.1tOBaHH9M DS8ID~O.It9tOTBHH Me~ paS~H'JHI:IMH 
BOS6Yll.lt9HHKMII ~pa. B H80TOltJ1199 BpeMli MHoro YCHJIIdi 38Tp8'111B89TO.Il 

Ha TO, 'lT061:1 aHMHS aC{xlleKTOB aarapMOHH'lHOCTK npOBOJtHTL,Ha OOHOB9 

MHKpOCKOnH'leCKHX MO.~e~el. floo~e)tOBaT9~LH09. OnHC8HI19. 9TH atlxi>eRTI:I 

no.ey'lMH B paMKax KBaSH'lacTH'l'Qo~qx>HoHHol MO.~te~H,' paSBHTol Ha-oo

Hone CB9pXTeKy'lel MO.It9~H ~pa I/ • IToc~B.ItHim BOSHHMa KaK peay Jib

TaT OKHT938 MaT9MaTH'l90KKX MeTJ.ItOD, paspa60TaHHI:IX B T90pHH QHCT9M 

MHOr5q TM H.H~BoroJill60:Bin/2 ,S H JlE.Bap.n;HHI:IM, JI.KynepoM I JlE.lliJl5ftf;

~poif4~ H HOBI:IX <fJKSH'l9CKHX lf.lt91, OTIIOCSlJIIHXC.Il K aqifleKTHBHOMY Baa-
.. JIMC),ItelcTBIIIl HyMOHOB B .ll)tpax. 0cHOBI:I CBepXTeKr71 MO.It9~H 61:1.111 .8Mo-

Jt9HI:I n pa6oTax B.r.Co.llonLena/5/ 1 ·a.T.EeJIHena 6 • . . 
llpOHSBO~ Ha)l; onepaTOpSMH p0ll)t9HHH H YHH'JTOll9HHH HyMOHOB 

npeo6pasonaaHe BoroJill6ona H nno.~ saTeM ortepaTOpl:l <fJoHOHOB B npli-

6JIHllteHHH xaOTH'l9CKHX qBS, raMH.llLTOHHaHy CBepXTexyqeJ M0)1;9~H MOIHO 

npM)l;aTh <fJoPMYt B KOTOpOI KpoMe '1Jl9Ha, OIIHCI:IBaDI!Iero rapMOHH'I9CKH9 

xone6auaa, npHCYTCTBYDT pasHoro THna aarapMOHH'Iecxue cnaraeNS~. ·· 

Cpe.ItH HHX oco6o BI:I.Ite.rumT t~JieH, ·onHCI:IBaDI!HI nsaHMo.~telcTBHe KBasH

qaoTHQ C <fJoHOHaMH, ,H.ero 06l:I'IHO H Y'IHTI:IBaDT npH H3Y'l9HHH aHrap-
MOHI'I9CKHX aC{xlleKTOB. : . , 

3KcnepHU9HTa.llLHI:Ie .lt8HHI:I9 no aarapMOHH'lHOCTH BH6paQHOHHI:IX 

COCTO.IIHHI H no ".ltBYX<fJoHOHHHM" COCTOJIHHIIM '19THQ-tJ9THI:IX Jt9<fJopMHp~ 
BllHBNX ~ep BCCLMa CKY.~HU •. 0)l;HaKO HHitOPMEl.UM 06 STHX COCTOltHHHX, 
XOT.Il H M9)l;Jl9HHO, llp0)1;0~9T HaK8ll~HB8TLOJI. 

flepme TeopeTHIJ9CKHe_ HCC~C.ItOBaHHH aHrapMqHH'JCCKHX aqifleKTOB 

t"~"""'"""""-- .. ----~ 'n'.~. , ·~..,.,. 
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B ,neqopMRIJOBal!HUX H.D;pax 6HJIId npe~npiUtliTH J!,aBHr/?/ • ll UllOHep-

CKliX patloTru/81 6unld no.nyqeiru o6mwe BB.KOHOMepHoc,Tii liBMeHeHiill 

aHeprllll ~ CTpyKTYpbl nepBbiX BH6paQidOHHUX'COCTOflHiift_npK yqeTe aHra~ 

MOHHIJHOCTH. 

3a npomeiQJiee BpeMfl KBaBidiJaCTKIJHD-qJ<JHOHHafl MO,l{eJI:b KHT9HCHBHO 

pasBHBaJiac:&, pacmliplLllac:& o6nacT:& ee npKMeHeHrui. IIapaJIJieJI:&Ho c 

STKM BOBpaCTaJIH B03MOEHOCTH BHqHCJlHTOJI:bHOii TBXHKKH. STo llOBBOJI~O 

acnon:&soBaT:& KBasHtJaCTifqHo-<fJOHOIIHYIO MO.rteJI:& .rtM e~auoro ~mmaHrui 
III1BKKX, llpOMei!tYTOqllbiX H BbiCOKKX BOS6y~eHHUX COCTOflHd CJlOlEIIHX 

fl,l{ep, qTQ HBJ!ff9TCH BaEHHM maroM B paSBllTllH TeOpHH an:pa. Eb!JI llOJIY~ 
qen ~ HOBHX ld KHTepeCHbiX pesyJI:&TaTOB, KacaiOmHXCH IlldSKOJleEamHX 

COCTOIIHruio B qacTHOCTH, 6l1JII'I 9CT9CTB9HllbiM o6pasOM 06'bllCHeHU HeKo

TOpbl9 SKCU9pKMeHTaJI:&IIble ,l{aiiHUe, OCTaBaBlllK9CH H9UOH!ITIDlH B paMKaX 

rapMoHuqecKoro (o.nHo<fJOHOHIIoro) npK6JIKaenaa. B cBHsri c.ycnexaMH 

cBepXTeKyqe! Mon;ena flJ{pa npl! onncamm uasKoJielltBJ!IHX (COcToHHaft cnox

HUX an:ep aKTyaJI:&HOft OTaJIB np06JieMa npKMeHidT:& STY MQ¥0~:& ,ItM omi- · 

caHHfl BbiOOKOB036yE,Iteill!HX COOTOJIHidft. B p!I.rtO pa6o;/
9

o Q 6HJI paspa~ 
6oTan MaTeMaTHqecKHft annapaT~ .n;M rro.nyMKKpocxonH~JecRoro ommamm 

COCTOJIHHft npoMexyToqHoft H BUCOKOfi aneprHH BOSCSy:ar,neHHfl c yqeTOM 

paSJlllqHUX -OJIOlEIIHX KOmpln'ypaQH!. 

llocJie 06HapyxeHI1ll HOBHX rln'aiiTCKI'IX peSOHaHOOB IIOCTpOeHKe 

MKKpOCKOUidiJ9CKI'IX MO,IteJieft, Cll0006HUX Olli'IOaT:& He TOJI:&KO. 8Hepri!:K 

peSOHaHOOB, HO lddl! WlfilHHU, OTaJIO OJ{HOft HB U9HTpaJI:&HUX npoCSJieM 
' · nm II/ . . 

TeOplll! J.IY~< B fl,Itp • B pa.MKax KBaBHtJacTHqHo-<fJOHOHHOft .MOD;OJIII 

MOEHO HCCJ18,ItOBaT:C OJlOlltliHii H BeO:&Ma B.KTyaJI:&IIbllt BOllpOC 0 WRpKHax 

rMP. · 
KBasaqacTHtJIIo-<fJOUoHIIaH Mo.nen:c - npaF:TH~JecKK e_n;KHCTBeHHUft 

K. HacTOJilll8MY BpeMeHI'I HCTQqHI!K KHqopMaQI!H 0 BJilillHI'IK aqxpeKTOB an~ 
rapMOIIIiqHocTII Ha ~TpJKTYPY tJeTHo-tteTHUX n;eqopMRIJOBUHHHX m~ep • :B 
m~tpottoM .naanasoHe aHeprHH Bos6y:ar,neHHfl. 

' Uen:& paCSoTu 

UenbD patloTH HBJIHeTCll nccne.nosa.Hne B pa~o~Kax KBaswmCTHqiiO

cpoHoHiion MO.rt9Jlll BJilliiHHll , -anrapMOHll'lHOCTll mi Hli3KOJI8lKilJ!Ill9 COCTOli

Hllll ll Ha CllJIOBUe ~YHK~Illl fMP· B qeTHO-qeTHUX ,necpopunpOBa.HH!lX i!.rtPaJC. 
I_ . 

HayttHaH HOBidSHa li npaKTaqecKaH tieHHOCT:C 

B ,ItHCCepTaQllld npo,neMOHCTpHpOBaiiU 60JI:CWKe BOSMOEHOCTK !IpaKT~ 
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qecKoro llpHMeHeHIUI RBasH~JaOTKIJHo-<fJOHOHIIOit MO,D;8JIK ,ItJifl OllHCaHiill He

pOTaQHOHIIbiX COCTOHHKit tteTHD-IJ8THllX .ne<fJOpMKpOBaHIIbiXHJ{ep B WHpOKOM 

RHTepBaJie 8HeprHH BOB6yX.1{9HI1llo BnepBae UpOBe,IteHO CKCT9MaTfliJ8CKOe 

HByqeHI!e BJI~M BBaKMOJ{eltCTBHa KBaBI!IJacTHU C <fJOHOHaMH Ha 8Hepri!IO, 
' ' 

cTpyKTYPY 11 BepOHTHOCTH aneKTpHtJecKHX MYJlllTHIIOJlllHHX nepexo.non He-

poTaulioHIIblx COCTOJIHKft HHBKOa 8H~prHK BOSCSyl!ln;eHM B 't9THD-IJ9THbiX J 

,ne<fJOpMHpOBaHil!lX ~ax oCSJiacTeit I50<A<I90 H 228~ A~240~ .Ha npK

Mepe HeCKOJI:bRKX HJ{ep paCCMOTpeHO COBMeCTHOe BJIHHHHe anrapMOHHIJHOCTH ~ 
H HBOB8KTOpHbiX BSaKM0.1{9!CTBKft Ha CTpy.KTypy HHSKOJleEal!IKX COCTOHHKA, 

'ITO 'faKl!9 HBJifl9TCfl HOBUM MOMeHTOMo BnepBae IIO.D;TBep:amemi MHKpOOlto

mAeCltKMII pac'leTaMK CJie.n;yDllaH HB onuTa .D;BYx<fJOHOHilaH 'npHpon;a BTOpo

ro o+ -cocTOHHM B an:pe 240 Pu • ~ 
. HOBUM BKJia,l{OM HBJlff9TCfl {flopMyJIRpO~a MO,l{OJIH ,ItJifl OllHCaHHfl B!l

COKOBOS6yXJ{eHHUX COCTOHHKft qeTao-;..qeTHHX. ,ne<fJOpMHpOBaiiiibiX an:ep. B 
,ItllCC9pTaQHI'I I'IBJIOEOHO OplirHHaJlllHOe npKMeHeHz:e MeTO,It8 CMOBUX cpyHK

UH! K Olli!CaHI!IO cpparMeHTBUHK OJ{HOcpoHOHHUX COCTOHHKf! llO.CJIOXHHM OOC

TOJIHHIIM B Bllm,eyKaSaiiHbiX H,l{pax. Bnepwe B ,neqopMHpOBaHIIbiX an:pax 

(Ha npaMepe 
15* Sm ) npone.neHo KOJIKtJeCTBeHIIo~ asytJeHHe if>parMeHTa

I.tiiK TMP no .rtBYX<fJOHOHIIbiM .cocTOHHMM. 

Cnegynmz:e pesyJI:&TaTu BHnBKraiOTcfl n.7lfl agmliTu . ' ' 

1. lOKasarenbCTBO Toro ~aKTa, 'ITO nepB!le BHtlp~HOHHl18 COCTOli-

HHll c K~=t-O+B qeTHo-qeTHUX JI,npax (150<A< 190 H 228~ A~240)i!B11ll~ 
DTCll llpaKTHqecKH O.rtHO~OHOHHHMH, a.HrapuOHHqCCKHC 3~8KTll Ha'lHHaDT 

npoiiB11i!TbCi! B CTpyKtype Bropux (HOonee BUCOKHX) Bostlyx,neHHHX co

CTOi!HHll. . ' 

2._HCCJl9,ItOBaHIIe BJIMH!ifl RSOBeKTOpiiHX KO~IDOH9HT MYJILTHUOJlb

MJJI:&THUOJl:&HbiX BBaKMo.n;eaoTBIIii Ha BepoHTHOCT? f:A -nepeXOJ{OB. 

3. YCTaiiOBJ19HHe BOBMOEHOOTH . Olli!CaT:b. B paMRax ItBaSHIJaCTKIJHQ

{floHOHHOA MOD;9JIH H9KOTOpue ocoCSeHIIOCTI! a+ -cocTOHHd. B '.neqopMHpOBaH.;. 

HHX fl.ltpax. B IJaOTHocTK, noJIYttaeTcfl ecTecTBeHHoe TeopeTHttecxoe 

HCTOJIKOBaHHe. JtBYX<fJOHOHIIOa IIpHpOJ{H_ BToporo a+ -cocTOJIH~ (Ha,ItellHO 

oJie.ztYmleA z:s axcnepKMeHTaJI:&HUX .nam-nlx) B 240 Pu ~ · 
4. HaxOXJ{eHHe B paMKax llOJIYMKKpOCKOIIKIJeCKOro no.nxo.na IIp1!6JIK

lleHHbiX ypBBHeHH! JtM aHepralt K KoatM>snHeHToB BOJIHOBuX if>YHKUKA 

BUCOKOBOBCSy~eHHUX COCTOHHKit 'leTHo-tteTIIHX ,necpopMIIpOBaHIIHX fl,l{ep. 

5. BliBO.D; B Pa.Mitax It~aBKIJacTHIJHo-<fJOHOHIIO! M0.1{9JIH B!lpaEeHI!ft 
J{Jlfl_ OIIJlOBUX if>YHKUKit llpHBe,n;eHIIHX BepOJITHOCTeft MYJI:&THIIOJlllHUX nepexo-

,l{OB. 
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' 6. Yc:ra.HOBJieHHe :roro !IJaK:ra, tJ:ro npoc:roe rapMOHHtJecxoe npH-
0JIHJ:9HHe (RPA);JI.ae:r B ueJIOK BepHoe .na:i:e B ,KOJIHtJeC:rBeHHOK o!Ho.;. 
meHHH OfiHCa.HH9 rpocc-c:rpyx:ryp!l rHraHTCKHX KBB)I.pynOJILH!lX p930HaH
COB B 'IJ9THO-'IJ9TH!lX ~e!IJOIJMHPOBaHH!lX H)I.pax. 

7 • HocJie~OBB.lUie B pa.Mitax JtBB.S~B.CTH'JH()-{[loHOHROft MO~eJIK ~pal'
. MeHT~HK I'MP no ~Y$HOHHUM cocTOHHMM B 

15
1t Sm • 

AripoelagKff paelo:ru .J 

PesyJli.Ta:ru ~HCcep:rauHK ~oRJI~BaJIKCL a o6cy~anKcL Ha ceMa
napax Jiaelopa:ropiiH·Teope:rHtiecxoft ~HSHRH OIDIH, na 25,26,28 C(me

utaHHflX no R.IJ;epHoit cnex:rpocxomm K c:rpyx:rype a:roMHoro smpa., Ha 

Me~Hapo~OM CHMITOSHYM8 no smepHOI CTpyRType B BeHrpHH (!9?5 r.), 
ira Mexr.eyHapo~oa · xo~epeHUHK no aaelpB.HH!lM Bonpoca.M c:rpyx:rypu a:ro~ 
HUX R.D;ep (l{ye!Ha., !976 r.) K HB. I JieTHeA IDKOJle no ~epHOft ~~Sm<e 
B IloJibllle (I9?7 r.) ~ · • 

IlyCIJim<auKH 

Ilo peayJILTB.TaM ~HCCepTBUHH onyCIJIHROBaHO ~eBHTL CTB.Tel. 

OCI'LeM paelo:ru 

l(HCcepTBUKff COCTOHT K9 BBe~eHKff, '18Tlipex rJia.B H 9aRJ11)'18HKII; 

OHa CO~~pallT 99 CTpaHI!n MaiiiHHOllllDHOro TeROTa, 9 pHCyHROB, I? Ta6-

Jl~ K CIKCIJIKorp~H'IecRHI cma:cox. KS' 80 HaSBB.HHI. 

CO,IlEPlUHRE PAJ>OTH 

Bo BBe~eHHII ~aH KpaTRHI oqeplt BOSHHRHOBeHKII, CYID.HOC~K, pas

BITKII H COBpeMeHROrO COCTOHHHH noJIYMHRpOCKOITH'JeOROro ITO~O~a B 

TOOpHH mu>a, npKtJeltt rJia.BHOe BHHMa.HHe ylJ;eJieHO OBepXTeRy'lel MO~eJlJI 
II nOCTpoeHROI B ee pa.Mitax RBB.BK'IJB.CTH'JHo-{[loHOHROI MO~eJIII. 

. llepBSH rJIB.Ba HOCIIT npe~eCTDeHRO BBO~I xapax:rep) B;ael 

JISJlO&ellll OCHOBH!le llOJlOlteHKII ltBRSK'IJB.CTK'IJHo-{[loHOHROI MO~eJia' I2 IIpll-. 

MOHI!TeJlbHO K '18THQ-'18THiiM ~e({lopMHpOBaHH!lMmu>B.Mo flOJiy'I8HHil8 8~80:& 

({lopMB.JU,Hii8 COOTHOmeH!IIl HCnOJI:&SyMCJI B STOlt lte rJIB.Be IIplrl ltOJ1Jl"'IKlT

B8HHOM KSY'I8HIIll ~HK aurapMOHa'IHOCTK HB. HK3ROJleltB.utlle BHCipa.

UIIOHHile COOTOHHHK, a TB.RJEe HeOCIXO~ II ~Jllt ~Helmero. 
B § I RpaTRO KSJ10lt8HB. ~eOJIOrBK, Ha OCHOBe ROTOpol CIHJI no-
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o:rpoelJrj<>~eJU.HUI rB.Mm:roHIIB.H oBepx:rexyqel MO~eJJK mu>a. Kax Hs-

BecTao' , ou oo~ep:w;KT cpe~ee 'n0.11e, napHUe H MYJI:&TKnoJI:&-MYJIATH-

noJli.HHe }/Q OOTB.TO'IHS8 B3aKMO~eloTBHH~ B § 2 IIpKBe~eHU OCHOB

HiiB {[lopMYJIH ra.pMOHH'Iecxoro npHCIJIDeHHK { , RPA ) B CJiy'lae,. xor~a 
Ha . co.zt~lff xax KSOOitB.JJ.HpHHe (T=D), Tax 11 Kso:BexTopHiie. (T=I) 

/I~ -
ROMIIOHBHTH • B § 3 npiiBe~eH' ra.MIUll>TOHJIIB.H ItBB.BH'IaCTK'IHo-{{loHO~ 
HOI MO~e.111:, Ha Clase KOTOporo il3y'laJIIICL aqq,e1tTy B.HrapiiOHH'IHOCTH •.. 

C y'leToM cexyMpuoro ypaBHeHJm RPA ooHOBHYD tJ:acTL MOJteJI:&Horo 

raMKnbTOHIBHa MO&HO npe~CTaBHT:& B CJI~el {[lopMe: 

HH=2.wlJ09a9+H.z/IJ. CI> 
' ~ . . + . . . 

3~ec:& • C)E?t)1i; , . Q9 .~ onepaTop po~eHJm {{loHOHB. MYJli.TH-

qoJli.HOOTH lj = A.jJ. c Ho~~:epo~~: L H aHeprllel UJ 'I . • · .. 
"iiles H219 , KMeDIIHI o:rpyxTypy a+ata+ -1-Q) ·(d.+ - onepa-

Top po~eHU RBaSII'IacT~), onKCHBaeT. BSaHMO~eiOTBKe RBaSH'IacT~ C 

~HOH8MJ(. El:lu {[louoau ~JJJtOHpoBaHU, H'll'tj He oo~eplt!IT cBoelo~x 
napaMeTpoB. B § 4 HS BapKaullOHHOro. Ilp)(Hl{Kna UOJ1Y'I6HO CBKyJlltpHOe 

ypaBH6HII8 ~ aHeprHI BOSCiy~eHHHX COCTOHHJII H BHpa&eHHH ~ RO~ 

«lJiiUKeHoroB BoJIHoBol qiyHBliu. B~ nooJie~eA npe~noJllU'aJI~Jl cJie,lzyJliiiM: · 

. 
·llf 1[. [m. n + f ,...!J?, +J 
rn(K ~= [;C9otllr;i+V2'j~z~:,;a;,r;fz 1f!o, (2) 

' . 

r~e n - HOMep BOSCiy~eHHoro COCTOaHHH, · m o - 'IRCJlO Y'IHTHBaeMlX 
O.ttHo{[loHomx COCTOJIHHI, Q f) 1JI"o =0 .' CeKyMpHOe ypaBHeHHe ~Jlll 
BHeprKII 2n . COCTOJIHU {2) TIOJ1Y'I6HO B CJle~eM B~e: 

det IJ(UJ9oi-tgJ Oit':-.Kir: (~n)/1 = D, · C3> 
T r?t'Vt T rPi'lz · 

l/ lJ•t. J " V$oi V'J.·i' . . . ·. uPt!ll_ f n of + 
npii'IBM n li' !?n = L. (U; +U) ~n • B CBOD. ~qepe~:&, ~l ={2'( IJljoiHvpQi,flp;>. 

9tl)z . ~· Z e-n. . . . 
r'r lJt'lz 

MaTpH'IH!lB 9Jl8MBHTN V fjo l CyT:& ROJlH'IBCTBeHHB.Jl Mepa B.HrapMOHH'I-

HOCTH. BcJI~cTBKe :roro, 'ITo osK oTJIH'IHii oT HYM , o.ItHo{[loHoHHHe 

COCTOJIHU (ilpi) tWai'MBHTIIpyllT no(ilrjJ.,f,jlz}lzlJ. lisJIO TIORB.Baao, 'ITO 

c;.l. • D/.'%' ' BHpB.ltallTc~ B aHaJIHTH'IeCROM B~e. B § 5 
OTMe'IJaeTCJl, 'ITO HCUOJl:&SYBMaa l3 ~KCC8pTSI.{IIH MO,IteJI:& CUOCOC!Ha On&

CaTL mapoxlll KPyr BOllpOCOB. 

Ha npHMepe p~J.Ita H,Itep KB
1 

oCIJiacTH !50 <C. A < I90 noxasB.Ho, q:ro. 
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eCJIII paCCIJHTaT:b 21 II ?f!t(f(7lj
11

) (OM. qx>pMyJIH .(2)-(3)) CO ::ma-

qeHHIIMII KOHCT~T .,::~,.,_oM) (a:?l llOJUU'MIICL pB.BiruMK HYJIIO), TO ,IWI 

COCTOJIHlfi1 C :/( #- 0 aHrapMOHR'IJHOCT:b npllBO.ItRT K onyCKaHHJO '2 1 

Ha !00-300 KaD II K npRMeCHM I-20% K COOTBeTCTB~HM O,ItHOqx>HOHHUM 

KOMnOHSHTaM. wm KBE,qOro SI,Itpa OKaBaJIOCL BOBMOlltlruM Ha!TK Ha6op 

KOHCTaHT CP0(~H2apH. 1 IlOBDOJJJUilllfi1 llpaBKJILHO OlliiCaTL f 1 ,IWI BCeX. 

paccMaTpHBaeMHx · l(ff. PaciJeTu ·rroKaBaJIK, 'ITO nepBI:le BK6pa.uaoHirue . 

COCTOJIHWI C l(ff:;t.O+ B llztpax I50<A<I90 IlpaKTI!:IJeCKK O,ItROqx>HOinrue: 
. . ff 

cyrm.~apHUf! BKJia.zt npKMecen B aopMKpoBKyJ¥t (K ) He npeBUmaeT !5%. 
BBal!:MO,IteftcTBKO flv~ OKaBUBaeT BJIWIHIIO Ha CTpyKTypy BTOpllX BOB-

6yJJr.IteHiruX COCTOIIHliit. Harrpi!Mep, .ItJ11I 160lJf1 BTOpoe 2+ -QOCTOJIHI!:e co

,ItepJtHT BKJia,n;: 59% KOMnOHeHTH (20!,22!) 1 26% - KOMnOReHTil (222) H . 

!3%- KOMnOHeHTil (223). 
Bo BCeX pac'IeTax, Bl:lllOJIHeHiruX B .ItHCCepTa.rtHH1 B KaiJeCTBe cpe.zt

nero ?o~ HcnoJI:&ByeTca noTeanHaJI Caxcoaa-By.nca c napaMeTpaMH HB 

pa6oT 
14 • KoHCTaHTH cnapHBaTe~:r:.aoro BBaKMo.ne!cT:Bwt 611H .. Gr. 

BU6paHU no aKCnepHMeHTaJI:&HUM BHaiJeHWIM napHUX aHeprH!. KOHCTaHTH 

0!? ;j~J onpe.zteJifiJOTCII. no aHeprWIM Hluta!inloiX Bltl6pa.rtHOHiruX COCTOII- . 

Hlllt, aeP1
) - no noJioileHKIO KBOBeKTOpHUX !YP. 

BToprui rJIB.Ba ,ItltiCCepTa.rtHitl IIOCllliiii6IIa OKCTeMaTR'IJ6CKOMy aHaJIKSy 

BJIWIHWI aarapMoHI!'iecxax a<fJPeKTOB Ha ~HBIUcraJI:&Irue CBo!cTBa. HHBKo

Jiezamax HepOTa.rtHOHHUX COCTOHHH!. HByiJeHO 6oJI:&m06 IJI!:CJIO IJCTHo-IJeT

HUX JI,Itep, yiJTeHU HBOBeKTOpHUe COCTaBJUIJallHS (T =f) acppeRTHBHOro 

BBaHMo.rteiicTBWI HQ , pacctJwra~ru BepoaTHOCTII nepexo.noB B ocHOBHoe 
. ff + 

COCTOJIHH6 1 .06CyJJr.IteHU HeKOTOpHe OC066HHOCTR COCTOJIHd C /( =0 • 
B § I npe.ncTa.BJieHU peByJI:&TaTu HByiJeHWI aarapMOHRIJHOCTH B 

aztpax 228<:> A~ 240. PaciJeTu 6HJIH Bl:liiOJIHeHU B npe.nnoJiollteHHH <Pf!) =0 
(.il = 2,3). KaK H B CJiyqae JI,Itep pe,ItKOBeMeJI:bHOI o6JiaCTH,.ItM RaJJr.Ito

ro liB paCCMOTpeHHUX a.nep OKaBaJIOC:& BOBMOlltHUM HaiTH Ha6op KOHCTaHT 
~ . . . c"+ 

a:'o a 112apH. , noBBOJUllalld omroaT:& aaepraK '21 ooex K .=0 , 
2+ ,0-,I- 1 2-) nepBI:lX BH6pa.rti!:OHiruX COCTOIIHHit. Ha pi!:CyHRe I IIO OOH 

a6cn;acc npe.ncTB.BJieiru HYKJIImfl, a no oca op.nHHaT - sHatJeHWI 
CE(JIJ (ii.J 

. oZap./1. (nyHRTRp) H iE'oaHCQ/)H. (CilJIOUJ~aJI Jli'IHIDI). BI'I.ItRO, IJTO npK 

Y'leTe aarapMOHH'ICCKHX a<flPeKTOB saMeTHo crJiaJKI'IBai<Yl'CH KBMeHeHWI 

KOHCTaiiT a<:'0 ~1z~H. npH nepexon;e OT . O!tHOrO an;pa K _n;pyroMy • flo . 

cyll\eCTBy aTo snaiJl!T, IJTO O.ItHI-11.1 na6opoM .KoHcTaHT · a?0 (ilbu2UpN.B KBa-

3K'!aCTR'IJHo-qoHOHHott MO,IteJIH onHCHBaeTCII He O,ItHO JI,ItpO, a rpynna 

a.nep. 

'*}HpH ce~A!:~J:,;,.,. npaBHJI:&Ho onacuBamca B RPA sxcnepHMeH
TaJI:&Irue 3HeprHl! rrepBI:lX BH6pa.rtHOHHUX COCTOIIHHn. 

6 

.I 

I 

i 

a?(~)tl UaB• <PK- 4 a;> (~·'to.~ ll3B • ~ll-6 

Iff£, r 1.8 

1.7 
1.6 

.fl + / 
Jf=2 / ...,..__...., _,. . ,... 
/ 

/ 

t.B[ / 
1.6 / ' ........... 

mu 2Jfi(J 2SIJ./ U:,Pu '~Pu 

Pl'lC. I. CTa6HJII'l3Bltllli KOHCTaHT filj'Jl:STHnOJUr-MyJIDTHnOJl:bHUX B3aHMo.:. 

.neftCTBltli (Efjl) . BCJie,ItCTBlie ytJeTa anrapMOHHIJeCKl!X 8<fJPeKTOB. 

HccJie.ztoBaHRH poJia aarapMOHHIJHocTH B '!eTHo-tJeTHUX'H.ItPax 

228~A~240 noBBOJ11li)T paonpocTpaHRT:b BbiBO.ItH 1 cqx>pMyJIRpOBa.mrue ~JJII 
Hitep pe.ItRoseMeJIDHO! o6JiacTa,aa o6JiacTD 228~A~240. CJie.rioBaTeJUr-

, ff + . 
H0 1 nepBHe BH6pa.rtHOHirue COCTOIIHKII C /( :1:0 6JIK3KH no CTpyxType 

K O.ItHOqx>UOHiruM (!tiCiumiJBHHe COCT8.BJlfleT nepBoe 2+ -QOCTOHHKe B uopu_ 
CO,Itepmamee ~28% npHMeceft K O~HOqoHOHHOft KOMnOHeHTe), CTpyxTypa ' 

BTOpHX Bos6yJ!i,IteHHU:ic COCTOJIHd 06H'!HO CJIOZHa: oitHoqx>HOHHue K .ItBYX

qx>HOHirue np2MeCK K ,ItOMHHHpyD!leMy COCTOIIHim ,ItOCTitlraDT ""5Q%. B § 2 
lt!SyiJeHO COBMeCTHOe BJIHHHHe aHrapMOHHIJHOCTH a HSOBeKTOpHUX CHJI Ha 

CBOf!cTBa HlmKOJICEamKX HepoTan;HOHHUX COCTOHHd. C STO! !4E!Jl:Lil ,){Jill He

CKOJ!l>KHX ll,ll6p pacqerli <lWIH BllllOJIHeH!i C ROHCTaHT8llH ce/Al-t,s ag£1/,zop}(. 
(npH 3TOM COOTHOWeHitiK KOHCTBHT IlOJiyiJaeTCII npaBHJIDHOe OnHCaHHe 

ltiSOBeRTOpHUX IMP). PesyJI:DTaTH Cpa.BHHDai<Yl'Cll co CJiyiJaeM eel{~ 0 • 
appexTHBHUA SaPJI.It npmrliMaJica paBHUM O,I. CorJiacHo pacqeTaM yqeT 

ltl30BeKTOpHUX D38RMO,Ite!iCTBH! ITpHBO,ItltiT K ,ItOnOJIHHTeJIDHOMy ITOHHEeHHD 

SHeprd tz, COCTOIIHd 1fJ1(1(flj ell\e Ha 5Q-!50 K::JB. COOTBeTCT-

BYDilall nepeHopMapoBKa xoncTaHT yBeJIHtJHBaeToa npa aToM aa I-2%, 
T.e. Bl:lBO.It o cra6HJIHSa.rtKI'l KOHCTaHT npa ytJeTe Hua ocTaeTCJI B 

(il) ,. 
cHJie a B CJiyiJae a:? 1 =t: 0 • B Ta6msne . npe.ztCTaBJiena tJacT:D pe-

syJI:&TaToB pacqeTOB Hl!llt!Ulmi!X BH6pa.rtHOIDIHX COCTOHHd B anraJlllOHHlle

CKOY npH<lJIHXeHHH,npoBe~eHHHX C yqeTOll H30BeKTOPHHX B3aHllO~eUCTBHA. 
llpH BRJIDqeHHH HSOBeKTOpHUX CHJI BepOIITHOCTI'l nepeXO.ItO~_i3(t;A) 

C nepBI:lX B036yJJr.IteHHUx COCTOHHH!,- KaK npaJJHJI0 1 B03p'aCTaJ11' no CpaB

HeHHD C HX SHaiJeHWIMH D qHCTO K80CKanl!pHOM CJiy'lae, IJTO ~eTCH 
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(A) 
c.ne,ItCT:BJieM y:ae.nJr<JeHJm KOMeitTI!BHOCTK tPoHOHO:B1 8CJlJ[ a?1 :¢-0 • llJm 

BTOp!lX COCTOIIHJd YCIIJl8HII8 KOJI.n8KTJIBIIS~IIH B c.nyqae £/.lib 0 
· Ha.6JIIl.ztaeTcH ue :acer.zta: :a 228rlz , uanpliMep, :aeJIJAHHa. B(B;t,) np11 

, CE1{JI.b-f.5 ce;:;2,.,).1.11H BTOpoi'O COCTOJ!Him C l(ff .. r B 2 pasa Mem.me, 
qeM npK ce [JIJ-7= 0 • 

§ 3 nocBIDQeH cocTOJIHH1!M c. /(ff .. o+. RIJmHIIe flvlj Ha.H6o.nee , 
CHJll,HO nposm.!IJleTCJl :B CBOICTB8.X STIIX COCTOJlHd. ITpBMecll B nepBYX . 

cocTOJIHIIIl!X He . MSJm, B c.nyqae 
166 E 'Z IIX CyYMapHHI :mtJia.It .ItOCTKI'aeT 

(it) . n+ 
38% ( f:E 1 = 0 ) • Cpe.ItK nep:oo:x u ~ -cocTOJIHd oco6o :oo:.zteJlll:eTCJl cocTo-

HHIIe c 1(1[=0+ B 228Th • ITOmiTKil IHTepnpeTHpOBaTl> 8'1'0 ooqT~Ile 
B pa.MKaX RPA :BCTpeTit1111 cepi>esHHe satpY.ztHeHJISI. B pa6oTe' 15 oT-

ueqa.noci>, qTo nocxo.ni>xy. :a 
228'fh· o'leHI> HIISKo paono.no:a:euo nepBoe 

ff . 
COCTOJ!Hile 0 I( •CJ 1 :BJ1Kf!HK8 .ItBYxtlJoHOHHOI KOMIIOHeHTH (30!1 30!) Ha 

nep:oo:l 0+ .ItOUHO lSHTI> oqeH:& OYJII80TB8HHHMo Kalt BlntHO 113 Ta6Jl~ J 

xounoaeaTa (30!,301) .ztaeT BRJia.It , pa:aHHI 79%, :aepOIITHOOTl> nepexo.zta 

paBHa 013 O,ItHOqaoTJr<JHHX 8.ItiiHHU. Hs Ta6JIHUH TaDe JlBOTBy8T1 qTo 
. . 1( + 2~0 . 

:ao BTopoe cocTOJIHHe o /(. •0 :a Pu uaK6o.rimd BRJia.i:t , pa:aHHI 

82%, .ztaeT KOMnoHeHTa (30!,30!). aro uaxo:if~ B oor.naoa11 c Ha.Ite:a:-
. IW · · + 

HO YCTaHO:BJ18HHHM 8KCnepHM8HTaJI:&HHM ~TO 
1 

qTO BTOpOe Q -coc-

'l'OJ!Hil8 B 
2

"
0 Pll 6JIHsxo ·no CTpyxType It .ItBY$HOHHOMY, nocTpoeHHOMY 

ff . 
H8 .ItBYX tPoHOHOB C I( . •rf" • KBasJr<JaoTJAHO-qX>HOHHall MO,It8JI:& npaBit1ll>HO 
nepe.ztaeT 'l'aKJte ll auepriiD aToro cooTOHHai (cw. taO~xuy) • 

B.TpeTI>el r.na:ae npo:ae.zteuo o6o6meule npe.zt.no:a:eHHoro,B /IO/ Me

To.zta .ItJlll: OUIICaHHR.BHCOKOBOS6y~eHHHX COCTOIIHHI qeTuo-qeTHHX .ItetlJop
MHpoBaliHHX ~ep. 

. B § I. ,It&Ha tlJopMYJIHpoBRa MO,It8Jlllo llJm OnlotOaHHR CJIOJtHOI CTpyR

Typs B!iCOKOBOS6yJt,IteHHHX COCTOJlHJII 6epe'l'CJl MHOrOKOMnOH6HTHBH BOJIHo

Ball iiJYHI<:UHR: 

1li l + -1 Gzt + +1 I ~plT.1 lnf-n+n+l · + 
'If{ (K ~=C~{flr;, +i1ZJfD9ol tOQ /G/ &.f; '?oil4' (;( <.-1' IC3 

. z . 3 ,, 

• . . "' ' (4) 
{ . 64 I + -~-a+a"-' ]11f .j + PJ fiR 9o[((} {] /04 /O' 

r.zte Ot==(fJ, .• f)z,·"•9t) , L - HOMep Bos6yJt,IteHHoro cocTOJIHHR. 
Ypa:aueuHR MO.zteJIK no.nyqeHH B § 2. Bonpooy HaxOJt.IteHHf! npH6JlaeBHHx 

pemeHHI no~'l8HHHX ypaBHeHJII noc~e~ § 3. HcnoJI:&SOBaJIOC:& TaR Ha

BHBaeMOe O,ItHOUOJIIlCH08 llpii6JlllJteHHef~O 1 CYTl> ltOTOporo B TOM
1 

qTo 

KS ifJn.YPIIPYDIIIIX B YP8.BH8HHf!X HettorepeHTHHX CyuM BH6paos:aamcJl 11X 

H8UOJIIlCHW8 qacTJ.tj TOJl:&ItO UO.llllCHWe H8KOrep8HTHWe qJleHH yqJITHBam'CJlo 
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' Tor,na B6JUI3ll RallOlOro cpyH,Ita.MeHTaJI:bnoro noJmea UJ c;f'. y,11;aeTeJI Ha!-
TH D JIBHOM mute eeRyJIJipHoe YpaBHeHHe (He eo,ll;epltamee JlHlllHRX peme
HHfi) H .noeTaTotJno xopomee npn6JIDeHHoe pewenne ypanrrerrwt Mo.~eJia. 

lJeT_BepTaJI rJiaBa ,ll;HCeepT!llUIH ITOeBJillleHa pactJeTa!vl xapaRTepHeTmt 
rHraHTeRllX MyJI:bTHnOJI:bHHX peSOHaHeOB. IlpH RX HSytJeHHH BalltH~ii pac
e'IHTHBaeMOJ:l BeJIH'JHHO.ft JIBJllDJTeJI eHJIOWe cpyHitl(HH: 

· ~ ""B(E9o;O~pn) (5) 0 ( ElJa,tz) = 2.1r7z ('2-'lnY +(·f-Y ' 
r.ne B(Elfoi 0-'ln) - npHBe,neHHHe BepOJITHOeTH nos6yll,lteHHJI HH,ll;HBH
.nyaJII>HHX ypOBHeti 'ff.z(f(:ll) •'2 - SHeprHJI, npa ROTOpo.A paceiJHTH- . 
BaeTeJI b (Efjo, ~) , b. . - eB060,nHH.ft napa.MeTp. IlpH yeJIOBllH

1 
'ITO 

i).V:r (WHpHHa o6JiacTH JIORaJIHSaQHH pesonaneon), mtTerpaJII>HHe xa
paxTepaeTmtH I'MP rre samreaT . oT !:'!. 

liOJiy'leHHUe B'§ I cpopMyJIH HenoJI:r,syDTeJI np~ HSj'leHHH ~arMeHTa
QHH fMP ITO .nBYX40HOHHHM eoeTOJIHHKM B 'IeTHo-tJeTHHX ,neqopMHpOBaHHHX 
H,npax. IlpHMeHJIJieJI MeTO,ll; IJworo pae'leTa · f}(£tjo/2) , omtCaHHHn . 
O.BopoM H B.MoTTeJI:r,conouf • IlpHBo.nwrea no.npo6rru.A wno.n BHpaxenHJI 
,nJIJI eHJIOBHX cpyHRQH.ft,, TaR Ralt STO npe,ll;eTaBJIJieT eaMOeTOHTeJI:bHHft HH
Tepee. PaetJeTH·I'MP B rapMOHK'leeROM npH6JIHE8Hllll JIBHJIHe:b He06XO,ll;H
MUM maroM na nyTH R BHHeHenmo poJIH acpcpeRTOB anrapMOHH'IHocTR. He~ 
eJie.noBaHmo T=O R T=I rHraHTexax RBa.npynoJII>HHX pesorrarreon (I'KP) .B 

pa.MKaX RPA noeDH!IIen § 2. EllJIR paec'lHTaHH eHJioBHe cpyHRQHH .nJIJI 
E2-nepeXO,ll;OB npaRTH'IeeRH BCeX eTa6RJI:bHHX 'JeTHQ-IJeTHHX Jl,ll;ep pe,nKo
SBMCJI:bHO.A, Tparrcypanono.A H TpaHcRDpnenoft o6nacTeft. Ha~eHH nono
zemte, WHpHHa, BRJI~ B npanHJio eyMM, :im.na.n B noJIHoe eeqemre cpoTo
norJIOI!lemm I'KP. Ha pRCyHRe 2 ,ll;aHH aneprHH HSOeRaJIJipHHX H HSo
BeRTOpHHX TI<P. BMHo, 'ITO OHH cornaeyDTeH e HM81lltHMHeJI aRenepHMeH
TaJI:bHHMU ,ll;aHHHMil: I 18' 19 I. 

. . 
B § 3 npe.neTaBJierru pac'leTu ~arMeHTaQHK rMP no .nnyxqonoHHHM 

e~eTOJIHHJIM, npoBe.rteHHH~ ,ll;JIJI rHraHTCRHX .nHnon:r,noro, T=O-RBa.npy
noJI:r,noro H HH3ROJiellt8llleft BeTBR ORTYITOJI:bHOro peSOHaHCOBe HSy'ISHHe 

. POJIH anrapMOHH'lHOeTR .B onaean1m I'MP B .necpopMHpOBaHHHX Jl,ll;pax co
npsmerro C QeJIHM p!UtOM ·TeXHH'leCKHX Tpy,nHOCTeA, 'ITO WHYlr,naeT cpmteH
poBaT:b prr.n orparrl!'lend. FnJIK Y'ITeHH qonoHH c .it <: 4 , H ,nJIJI xazi:ton 
MyJII>THIIOJI:bHOCTH Jijl . y'IHTUBaJIHe:r, naH6onee KOJIJieRTHBHHe (B ewe
JIB BBJIKIJHHU 8(£/1.) ) qQHOHH. Y'IHTHBaeWe npa Ta.ROM o6peSaHHH 
O,ll;HO(fJoHOHHHe COeTOJIHHJI ,ll;aDT OT 7f1l, ,no, 98% BRmUta B SHepreTHtJeeKR 
BSBeWeH1fYD CYMMy llpKBe,ll;eHHHX.BepOJITHOCTea SJieKTpH'JeeKHX nepeXO,ll;OB
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£. MaB 

T=t 
25~. •• • , tJo A-~ 

. .... ,t;'. 

20 

T=O 15 
63 A-1/J .. ; ... :: .. : ..... . 

tO ••• ·•II••••• 

150 160 110 tso . t9d uo z~o zso 260 A 
PHe .2. oHeprHH ltl:SOCKaJIJipHHX !-( l!SOBeKTOpHHX I'KP: a) paccqnTaHHHe 

SHatJeHWr E OOOSHaqelill ToqKaMI!; 0) KpylKKII II llpiiMOyroJI:&HHRU 
- :menepmt.eHT; B) enJiomHHe Kpru~He - npe.~cxasamm ri'I.I\po.nmra
MWJeeKoil MO.~eJIH. 

eoeTaBJISHlfYJO ns neex qononoB, paceqwranHHx B RPA • Ilpa mtJa:cne-
c HHR BeJIR'lHH U{o'fz Y'IRTI:IBaJIHC:b _JH!III:b KOMIIOHeHTI:I r;/ H lfJ , ,ll;aDIIlRe 

BRJia,IJ; B HOPMHPOBRY BOJIHOBOit cpyHRQHH cpoHOHa 6oJJ:r,me & =5. ro-3• Pe
syJI~TaT BHtJReJieHHJI o(E[jo,'l) (.ilo)io= !0) c yqero.IL anrapuonnqHocrn . I 
npe,ll;cTaBJieH na pue.3.( ap'peKTBBHHil sapll.It nonaranca paBHI:IM HYJIJO, -

.!:'!.. =0,5 MaB). 3,nec:r, xe . .nJIJI epanHeHM npHBe.neHH neJIJ.Ninll1 ORPA (EC)o,l{), 
BH'IHeJieHHHe B RPA ( Ur;~'/r= 0) c 'reM xe orpanRtJeHHHM o.nHocpo- ' 
HOHHHM 6aBHeOM1 0 ROTOpOM l'OBOpHJIOC:b BllWe. IlpHBe,ll;eHH TaKllte eWio-
We IPJBKQim 0 ::At (Efjo, '2) , pacc'IHTaimue B RPA , no e noJIIli:IM ' · 
6aSKCOM. Ha6JID.~aeTeH He60JI:bWOe paSJIH'IHe Melr,nj'- O(£Cjo, ~) H 

bRPA (£Qo, '2) , . HO. B QeJIOM WHpHHa peSOHaHCa npaRTRtJeeKH He Me
HHeTeJI. frponexo.nwr ne6oJI:r,moe yMen:r,meHRe ( < IO%) cHJll:l pesoHanea 
sa otJeT nepepacnpe.neneHHJI B o6JiacT:r, .npyrax aHeprH.A Bos6y~eHHH. ' 

OTMe'laeTea, 'ITO npe,ll;eTaBJieHHHe Hecne,ll;OBaHIDI BJIHHHM Hzrtj 
Ha cTpyKTypy ll~ Tpe6yiDT eme ,naJI~>He!mero yToqHeHHH, no <PaRT orpa
HatJeHHoro BJIHJIHWI anrapMOHif!IHOeTI'I HR HHTerpaJI:bHHe xapartTepi-ICTHRH 
pesoHaneoB npe,ll;cTaBJIJieTcH xopomo yeTarroBJieHHHM. HeeoMHenno, an-

. rapMOHH'lHOeT:b 6y,neT 6onee eYI!leeTBeHHO BJIHJIT:b Ha .nH<P<PepeHQHaJI:bHHe . 
xapaxTe!>HeTHitK .Jl,ll;epHHX COeTOJIHHft e npoMe:eyTO'IHO! Jl: BHeOKOit llHep
rKef! B030yllt,ll;BHHJI 1 _.~eTaJIK eTpyKTYpH ThW H Ha pa.n;HanROHHHe mHpiDI11 
Hei1TpOHHHX peSOHaHeOB •. 

11 

• 



-s::(st.r;J 
-o{&('l)' 
__ ;_ 0-(&t.'l) 

0,6 J Gln'l) (sp.u,laB-1) 
"

4Sm ,-

0,3 

• 
' g_ to. 11• 12. 13. '1, MaB. 

PHC.3. BJ111!1Hl!8 aHrapMOHH'JHOCTH Ha OMOB!:le ({JYHKUHK nplm8.It8HHllX 
nepostTHooTett EI-nepexo.rton (o+o -ro> n 'sts m ~ · 

B 8axnDqeHHe .rtaeTCst nepeqeHD OCHOBHSX peaynbTaTOB .ItKOcep- · 
TauHH~ 

0cHOBHHe peayJJDTaTH • llOJlHBHmle B liKCCBpTanlll: 

I) ·~oxaaaao; ~TO yqeT aaraPKOHH'lHOCTH no3BOHHBT O~HHM aaoo
POK KOHCTMT a:;, ~)MPH. onHcau rpynny ~ep, npHHB,ItHBXaJIIHX x. O~HOI 
aoae no A. 

2) IJepB!:le BJII:SpaD;HOHHllEt COOTOIIHHst C f(ff::;t. 0+ B -ieTHo-qeTHHX 
.rte({lopMHpOBaHHllX st.rtpax I:SJUI3RH no CTpyxType R O.ItHO({loHOWmM: RaR 
npaBM0 1 OyMMapHH! BRJI8,ll; npiiMece! He npe:Bt.maeT 15% • .AHrapMOHlNBCRKB 
aqxpexTH aaqJIHallT oKJIDHee npOJIBJlstTDCst B CTPYRType moplix { H I:SoJiee · 
BHCORD:) BOSI:Sy~BHH!iX OOCTOstHH!. 

3) YCTaHOBnBH0 1 'ITO rnaBHJiil 3cpcpBKT yqera H30B8KTOpHiiX CHB 
· 3aitJII!'laetca B yBeuqeaJiH BepoaraocreR nepexo~oB c nepBiu BH0Pai{H
oaaHX _coctoauxJ.t (B 1,5-2 paaa n ot~eJlLHHX cnyqaax); aro cuaaao 
C YBBJlH'lBHH8M KOHJl8KTHBHOCTH HHXailmHX O~HO~HOHHiiX COCTOHHHJ.t Dp.K 
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yqere H30BBKTOpHiiX.CHH. ilOATB8pEABHa pacqeraun ~BYX~OHOHHaH CTpyK
rypa ntoporo B030~eaaoro coCTOHHHH c Kff=O+ B smpe 

240Pu , cne
~YDlllM H3 3KCnepHM8HTMLHiiX ~aHHiiX. !Ao~enL·npaBHHbHO nepe~aet TaK-

. '' . 
J:B H 3HeprHD 3TOrO COCTOHHHH • 

. 4) B pBMitaX MO.It8Jil! llOJIY';JBHB ({lopMYJIH ,ltJlfi Dnlr!Oa.HIIII BaOOK~ ' 
BOSI:Sy~BHHllX OOOTOIIHd 'IBTHQ-'ISTIIUX .z:te({lopwq>oBa.Hiiux st.rtep. HaJf.rteaH 
npHI:SJIHJ!teHHll e ypaBHBHWl .ItJlfi ::meprd. H 'KOSi{xllJ.mKBHTOB BOJIHOB!:IX qlyHK

I.ldo IJOJIY'IBHH B!:lpa.ESHWI .ItJist OMOB!:IX qJyHKUd npHBB.ItSHHll.X BepOIIT
HOOTB! MYnbTir!nOJlDHHX. nepeXO.rtOB 1 Y.rtOOIIUX ,w1Jl KOOJIB.ItODaHWI ({lparMeH-. 

TauRKrMP no .ItBYx({loHOHIIUM OOOTostHRHM. 
5)_ IlOKaSaHOi 'ITO O.ItHO({loHOHHOB nplr!I:SJIKEBHKS .rtaeT B I.lBJIOM 

B8pH08 OnROaHHS rpooo-oTpyRTypu rKraHTOKir!X_KBa.z:tpynoJIDHHX p830Ha.H
COB B 'l8THQ-'l8TlruX .z:te({lopMHpOBaHimX rutpax. 

6) Ha npKMepe smpa ts~sm no'xasaao, 'ITO xoTst naaHMo.rteloTBKe 

RBaSH'laoTHI.l 0 ({loHOH8.MH K npKBO.ItldT K OMBWHBaHKil O.ItHO({loliOHIIUX K 

.ItBYx({loHOHHllX OTeneHelt OBOI:SO.Itb1 1 o6mee noBS.ItBHHS . C lr!JlOB!:IX qJyHKUH! 
·B p830Ha.HOHO! OdJiaOTK oJiado K3M8Hst~TOst no opaBHSHKD 0 peayJIDTaTaMK 
paO~STOB 1 B!:lnOJIH8HHllX ~ rapMOHH'ISOKOM npK6JIKE8HHKo 
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