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OBillAH IAPARTEPHCTHKA PAEO'IH 

ARTyaJ[l,HOOTI» '1'8MH 

B llOCJle,IJ;Hee :BpeM11 npo6JieMa HSy,ieHWI OTpyKTypH BHCOKOB086yJr,?teH
ma smepma: oocTomml (o aHeprne! 5-3J MaB) npHB1leKaeT Bee (SOJII,mee 
BHHMaHH8 8KC!Iep&eHTaTopoB H TeopeTHKOB. 

3TOT HHTepec CTHMyJIHpyeTCR CSHCTpHM paSB.l!THeM 8KCllepHMeHTMLHOi1 
Texmum H HaKOilJI8HHeM HOBO! paSHOo6pa3HOI HHlp()p~, Tpe6yDIIleff ee_ 
CHCTeMa.THsatnm H ocwCJieHlll1l. 0,lllmM Hs HCTO~ROB CBe,iteHHI o CTJ>YKTY- · 
pe COCTomml B o6JiaOTH ~HeprHI B086yJr,TteHWI B6JIH3H aHeprHH CMSH Hel
TpOHOB Bn. JmJIJDDToa peaKD;llIH paccesraw1 H pa,ttlmW!oHHoro saXBaTa He:llT
poHoB. AiiaJms 8KCll8pHMeHT8JU,HHX ,1taHHHX, ·KoTOpHe llOCTORHHO llO!IOJIJUD)TCR, 
llOSBOJil{eT ll<>JiyTmT:E, CBe,IteHWI Kalt O xapaKTepHCTHKaX OT)teJil,HHX He!TpOH
HHX pesoHaHCOB; TS.It H O TaKHX yope,$eHHHX BeJIH1mH8.X, KaR IlJIOTHOCT:E. 

smepJIHX ypOBHel, .~~ITp~HHHe H Pa,ItHaitHOHHHe CHJIOBHe ~- . 

He:l!TpoHHHe CMOBHe ~ 06!AHO pacc~THBallTCR B PaMRB.X OllTH
~ecROI MO.JteJIH. B m~eCTBe KOMWieKcHoro noTeHIJ;HaJia B aTo! MO.iteJIH HaH

CSOJiee ~acTo HCIIOJII,SyDT noTe~ By;itca-Ca1tc0Ha. 0,ltHaKo BHCSop napa
MeTpoB on~ecKoro noTeHD;RaJU3. .JtJUI KOH:KpeTHHX smep He RBJIS1eTCH o.JtHo
sHa~ .• Jfe CY1I1ecTByeT ."r.11o6am.Horo" onTK~ec1toro noTeHD;RaJU3., c napa
MeTpaMH l'tOToporo MODO CSHJIO 6H.xopomo.BOCIIPOH8B8CTH HSMeHeHHRHe:l!TpOH
HHX ce~eHd B saBHCHMOCTK OT SHeprHH B086~8HH11 H MB.OCH ,w>a, XOTR 
OCSIIlllle TeH,Ite~ TaIUIX H8M8HeHd O.IIHCHBallTCR'npamtJILHO. l1IJI O.IIHCaHM 
H~Jil),JtaeMHX Ce'ieHd B ROH:Kp8THOM JW)e HeoCSXO,ItBMO llO.JtIIPaB1l11T:E, napaMeT
PH OII~8CKOro noTeHD;RaJU3.. B OII~eCKOI MO,lteJIH ecT:r. Tpy;itHOOTH B OllH
OaHHH HSOTOtnl~eCROI SaBHCBMOCTK HelTpOHHHX CMOBHX ~HKLOil B MHHHMy
Me. !<poMe Toro, B. llOCJIB,ItHH8 l'O,ItH ll011BHJIHC:E, HOBH8 8RCll8pBMeHT8JU,HH8 
,JtaHHHe, ll0Ka8HB8J>IIIH8 CY1118CTBOBaHHe llO.ltCTpyKTyp B a11epreTK~ec1tol saBH
CBMOCTll HelTpOHHHX CHJIOBHX 4JyHKLOil. Otn1CaH:He H o6UCH8HlI8"IIPKJ)O,ItH Ta;._ 
KHX llO.ltCTI>YKTYP H8 MC>.a8T CSHT:E. ,ltaHO B-pa.MRa.X o6~ol on~ecKOI MO,lt&
JIH. 

Fllte O,lllmM HC'l'O~OM CBe.zteHd O CTpyltType BHCOROBOs6yJr,Tt8HllHX 
.fllt8PHHX cocToaHd ~Tea ~oHHHe owioBHe 4'YHRitD. Hall:60J1ee xo
pomo HBy,teHH ouoB!le ~ ~o.nHHX EI- H MI- nepexo.itoB, OCHOBHaa 
~CT:& 8ROll8pHM8HT8JII,HHX ,1t8HHHX )tJUI ROTOpHX !IOJ!y,i8Ha )tJUI 8HeprHI BOS-
6yJQteHM B6JIHBH 8,. • Ilpz aHa.Ose EI-cuoBm: qiyiuavrl ~cTo HCttOJl:E,-
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syeTca MO.Item. Epmma-AKCeJill, corJiaCHO KOTopol Be,m,nma CWIOBOI (pyHR

no OIIpe.iteJill8TCa Jiope~eBCKOI 8KCTpaJI~ea XBOCT8. I'RI'aHTCKOro .ItK
llOJILHOro pesommca (r.IlP) B imsKoaHepreTH"reCJtYll o6JiaCTL. 3KCnepm.1eHTaJII,

HHe ,ItaHHH8 llOKaSllB8JlT, 'ITO BO MHOI'WC CJIY'laJIX lrIM81lTCa OTKJIOH8HWI OT 

npe.itcmsalid aTol IIpOCTOI MO,IteJIH. B JJ,1ij)ax c 'lliCJIOM HyKJIOHOB,6JllISKBM 

K MaI'R"l8OImM ,mQJiaM, Ha6JDJ.ItBDT0a llO,ItCTpyxTypll B aHepreTH"r8CKOI 98.BKCH-

MOCTH p~OHHllX CMOBHX ~. 

B.nponeccax c raMMa-KBaHTaMR np:mmMaeT y,mcTHe CSOJILmoe tmCJio Ma

JioKBasHtmCTH"rHHX KOMIIOH8HT BOJIHOBHX 4JyHicnm,t BHCOKOBOS6yx,IteHHHX OOCTM

Hd. Ilpmme CB8.It8HWI O pacIIpe.it8JI8lmR ORJI!l TaroDC KOMllOH8HT MOryT 6HTL 

llOJiy,I8Hll B peaimwix O,ItHO- H ~yx-HyKJIOHHHX nepe.ita'tl. 06Hapyzeime peso

HaHOO-llO,tto6HIDC CTpYKTYP B aTIDC peaimwix npH aHepl'IIUDC oos6yx,IteHWI Heo

KOJILKO MaB IIp!l[BeJIO K Heo6xo~OOTR BWl:OH8HWI IIpH:pO,Itll TaKIIX OTpYKTYP 

H HSy-qeHWI RX CBOIOTB. 

BHmeynOM/IHyTHe npo6JieMH llOOTaBWIH Ha llOB8OTity ~ oos,ttaime e,ItK

Horo MRKPOOKOUH"reoxoro no,ItXo,tta WIJt onzcaima · pasHoo6pasHHX H,1tepHHX xa

paxTepHoTmt B mH:pOKO! o6JiaoTH 8Heprd. H.D;eH TaKoro llO,ItXO,tta cswm BHO

Kasrum B Ha'laJI8 70-X ro.rtOB B pa6oTax B.r. COJIOBI,8:Ba' np8AJ[OJmBlll8rO 

onepaToplcyl) q>OPMy WIJt BOJIHOBHX cfu,HKL(Wl BHCOKOBOa6yx,IteHHHX OOOToaHHI. 

.Itna IIpOB8.It8HWI 't!RCJI8HHHX pac-qeTOB WIJt KOHKP8THHX. H,ltep HeoCSxo,JtHMO 6HJIO 

MO,IteJIJ,l!)OBaTL BOJIHOBH8 q>yimnml BHCOKOB086yx,It8HHHX OOOTOaHHI, 'ITO IIpH

BeJIO K COS,Itamm KBaSHtmOTR"IHO-q>()HOHHO! MO,?t8Jlll JJ,1ij)a (Kim) •. B KOTopol 

H.lt8PHH8 BOS6yx,It8HWI reHepzpymToa KBaSR'tlaCTll"IHllMR H q>OHOHHHMIII onepa

Topawr. Tax KaK q>OHOHHH8 onepaTOpll CTpMTQa HS q>epMKOHHHX KBaSHtmC

TH"rHIDC onepaTOPOB H He JIBJilm>TQa lJ,lteam.HHMH 6OSOHB100! onepaTOPaMR, ~M 
OT8JIKHBa8TM O npo6JieMOi! y-qeTa Tpe6O:saHHI np~ IlayJm. 

llem.D pa6oTH JIBJUleToa paspa6oTm Mmq)OOKOUH"recKOro MeTo,tta onzoa

HWI HyKJIOHHHX H p~OHHHX OWIOBHX ~ cq>epH'tl8CKIIX H,lt8p H HX 

HCCJie.itOB8.HH8 HS. ero OCHOB8, cpaBH8HH8 TeopeTH"recKIIX pesyJI&TaTOB O 8KC-

11ep!rIM8HTOM, nOJiy,IeHHe npe,ttcmsaiml WIJt nooTaHOBKlt HOBHX aKCnepHMeHTOB, 

HanpaBJieHHHX Ha BWl:OH8HH8 CBOIOTB BHCOKOBOS6yx,IteHHHX H,ltepHHX OOCTM-

Hd. 

Hay,mu HOBHSHa JI[ npaltTlNeotmH IIeHROOTI, 

HoBHM ,ItOCTD8HHeM aBJiaeToa COS,ttamte amxpOOKOUH"r8CKOro M8TO,tta BH

tm:CJI8HWI HyKJIOHHHX H p~oHHHX cH.lloBHX ipymmHft cqiepneoroa: H,1tep. 

IlpH 8TOM B Ra'tl80TB814HKPOCKOUH"r8CKOI MO,IteJIH HCllOJILSyeTOa ~M. q,opMa

JIHSM KOTOpol o6o6uteH Ha CJiy,mil CTpOroI'Q y-qeTa Tpe60Balid np~ IIa
yJIK. B paMKa.X IIpe,wl(?Z8HHOro MeTOJta HCCJie.itOBaBH HelTpoHHHe, pa,ItKB.W!OH

HHe B l{ByxKBaSH1JS.OTH"IH!l8 Ol!'JIOBH8 cfu,HlW,IUI l.lqiepH"reoKIIX H,1tep. 
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BnepBHe MRKPOOROllH"r8OKlt HOOJie.itOBaHa CllHHOBaa H 8H8preTWI8OKaa 

SaBHClIMOOTH Hei!TpOHHHX ClIJIOBHX ~ H 110Jiy,I8HO onzoaHHe O11HH-OP-

6HT8JII,HOro paODt811JI8HWI 3 p -CWIOBHX ~- IloRaSaHO, "ITO MRKPOCKO

llH"r80:rorl! M8TO,It 11OSBOJIJl8T yonelllHO pemHTI, npo6JI8My OllHoaHWI HSOTOllH"rec

ItO! 58.BKOlIMOCTH HelTpOHHHX OMOBHX cfu,muunl .II o6MOHHTI, CynteOTBOBaHHe 

llO,ItCTPYKTYP B HX
0 

aaapreTH"l8CKOI SaruICEMOCT.II. 

· Bl1epBH8 BWl:CH8Ha np:iq>o,tta llO,ItCTpyxTyp, HaCSJm.n;aeMHX Ha l3KC118pHMeH

T8 B oe-qeHHJDC q>OTonorJIODt8HWI H q>OTOpacceaHHa,H HCCJie.itOBaHO B11Rmme 

I'lll'aHTOKIIX ,ItHnOJILHHX peSOHaHCOB Ha BeJIH't!HHY p~OHHHX ClIJIOBHX·(pyHR

Qd cqiepneoKIIX H,Itep. 06MCH8HO ycMeHHe MI-nepexO,ItOB C HelTpOHHHX • 

pesOHaHCOB B JJ,1ij)ax o MaCCOBHMH. "IRCJiaMR .A~ I40. 

Bl1epBH8 HBy-qeHO pacnpe,tteJI8HH8 OWIH ~yxKBa8HtmCTH"IHHX COCTOaHHI 

B mH:pOKOI o6JiaoTH aaeprd BOS6yx,IteHWI H BllaCHeHa.np:iq>o,Ita llHKOB, Ha6-

Jill,ItaeMHX B ce-qemm:x: peaKnd o,ItHo- H ~OHHHX nepe.ita'tl. Ilpe.itcKB.sa

HO cynteCTBOBaHHe TOHKol CTpyKTypH y TaKHX nmtoB B pH,lte .cotep. 

IlOJiy,Iemme TeopeTH"r8CKlt8 pesyJILT!lTll Cynt8CTB8HHO pacmzpwm: IIpe.it

CTaBJI8HHa O CTpyKType BHCOKOBO86yx,It8HHHX COCTOaHH! cqiepH'tleOKIIX H,lt8p • 

PaSBHTHe TeopeTH"r8CKlt8 M8TO,Itll H ypaBHeHWI, llOJiy-q8HHll8 B ,ItKCCep~anHH, 

HCllOJlI,SYJ)TM B TeOp8TH"r80KHX pac-qeTax .ztpyrHX aBTOpOB H IIpH aHaJIHse 

8KCll8pHM8HTaJILHHX ,D;aHHHX. PesyJILTaTH paC't18TOB, IIp8.ItCKB.BtmaDlltH8 CYJll8CT

BOB8HH8 11O,ItCTpyKTyp y HelTpOHH!DC,pa,ItKB.nHOHHHX 11 ~yxKBaSH'tlaCTH"rHHX 

CWIOBHX qiymmd,HCllOJILSyDTCa 8KClleplIM8HT8JII,HllMH rpynnaMR IIpH llJiaHH:pO

BaHml H no,ttroTOBlt8 8KC11eplIMeHTOB. 

Jtu 88111H'l'H BHJJB!I'81>T0a OJ[8lm)JllJl8 00H0BHH8 peaynmTH. llQ!rl8HBH8 B 

ltH0O8PT8lllDI: 

I • .l{aHo o6o6uteHRe OOHOBHHX ypaBHeHd KBaSHtmCTR"IHO~HOHHO! MO

.IteJIH Ha CJiy,ml y-qeTa Tpe6oBamtl, BHT8RBDDtHX HS np~a IlayJIK, 11 npo

Be.iteH ,ItHarpaMMHmt aHaJDIB nOJiy-qeHHHX ypaBHeHd. Ilomsaao, ,rro B KBaBH..; 

'tlaCTH"IHO-q>()HOHHOI 14O,IteJIH OyMrdl!pyeToa ll!HpO:rorl! MaCC ,ItHarp&lM, B TOM 

"IRCJI8 H ,ItHarpaMMH, y-qHTHBa8MH8 B .ztpyrmc TeopeTH'tleCRHX 11O,ItXO,Itax. 
. . 

2. HoCJle.itOBaHa p0.1lI, llOIIpaBOR, BOSHl!RalllllHX IIpH y-qeTe np~ 

IlayJIH, H IIpO.It9¥0HCTpH:pOBaHO, "ITO . B pH,Ite OJiy,meB W1Jt HHSKOJiemntHX coc

TdaHH! 8TH llOIIpaBKH HI'pSDT .BaSHyt> pom,. IlpH pac~eTax yope.itHeHHHX H,ltep

HHX xapaxTepHOTHK npH IIpOMegyTO"IHHX H BHCOKHX 8H8pl'IIUDC B086yx,It8HM 

MODO orpamrntTLOR np:aCSmateHHol npo~e.itYPOI y-qeTa np~ IlayJm. Ilpo

.IteMOHCTpiJ:POBaBa BOSMOXHOCTL onzoamta c 8,ItKlWM HaCSopoM napSM8TpOB ra

MKGTOHHaHa pasHoo6pasHHX H,ltepHHX xapaxTepHOT]l[K B mH:pOROI o6JiacTH 

8Heprd B0Sdyx,IteHRJt. 
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'a~ 0PS.sBKT Mmq)OCROIDiqeCJtd MeTO.Jt ormcamm H81Tl)OHBHX K pa,Itmlitl'l

ciHHHX CWIOBHX !pj'H.Ki.J,d • II.PK'tleM II.PK m'. BWmCJI8HKK H8T cB06o,JOmX napa- · 
MeTPOB. Ilo:itasaHo, 1JTO np e,J{,Jiazemnrlt MeTO.Jt nosBomi:eT , :xopollIQ · omicHBan · 

aKcnepHMeHTSJll,HHe ;ivunme K II.PRBlJJlr,HO nepe,JtaeT s8.Bl'1cm.ocn HelTl)ommx: 
cwtoBHX cl>~ OT r.m.ccoBoro ,mCJia. Ilpz aToM BOCII.POKBBOJtKTCJI zsoTonz-

1JecBSJ1 SR13Rcm.rocn HelTl)ommx cWio~m; q>yHKD,d B od.iracm BX ammo.tyMa. 
4. BnepBH8 IlpOBe,Jt8HO Te<>p8TK'tl8OK08 KCCJie,JtOBRHK8 cmmoBOI SRBKCK

MOCTK ae1!TPOHHWC cwtoma:·cl>yruaid z no:itasaHo, 'IJTO B dOJJI,IIIHBCTBe c;ry
-qaeB Olia CJiadas. Ilpo,JteMOHCTPKPOBaHH BOSMOmIOCTK M:a:RpOOROilK'IJ80ROro 118-

: TO,Jta . B. onzcamm CnKH-Opd:r.tT8.!ILHOro. pacuteWlemm HelTPOHHHX OltJlOBHX !pylllt
~, Ha6Jm,JtB.eMOr0 B 31tCn8pm48RT8. 

. '-.' ' . 

5. 'HcCJie,JtOBaHa 8HepreTK'IJ8CKBJI SaB:r.tCHMOCTI, He1!Tl)OHHHX napitHUJ,Hl:IX 
. CWIOBllX · q>yH!tWII · B KSOTOllaX CBmnta. Od'LSICH8HO CYJ!t8CTBOBaml8 no,JtCTl)yRTyP 

B 8HepreT:r.t'IJ8CROit saBRC.HMOCT:r.t HelTpommx Ol!JIOBHX cl>yH.Ki.J,d, mR pesy.u.
TaT OB11s:e: KBB.S:r.t'!JacT:r.t1JHl,IX z cl>OHOHHHX BosdyJr,IteHd. Ilpe,Jto:itasaHo OYJ!teOT-

. BOBaH:e:8. nO.JtOTPyltTYPH B peaxitm BSRl<IMO,JtelOTBM $ -BOJIHOBl:IX He1!TPOHOB 
c 208 Pl z ee OTCyTCTmte B OJiy"me •
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6. Hsy-qeao BJmJnme r:e:raafomx: .JtltllOJU,HI:lX pesoHaHCOB aa BeJIH'lll!HY 
EI- :e: MI- CWIOBHX qiyH.Ki.J,d B odJiaOTK aHeprd BOSdyJr,IteHWI { 5-13) MaB. 

C.1teJmH BHBO.Jt, 1JTor.IlP oYJiteoTBeHHo llJDi!J!eTm EI-owtoBHe IPYHlO.tllli B J\lt
pax, Y.JtMemmx oT MarR1Jeomx:. Ilo:itasaHo, 1JTO aaoMaJII,aoe yo:ueH:r.te MI-ne
pexo.itoB o He1!TPOHHHX pesoHaHoo:e B JJ,IU)ax c A-- 140 snwr:eTOJI CJie,JtOTB:r.teM 
BJmJDmJI Ha H:r.tX r:e:raHTO1t0ro mra:e:Taoro .JtltllOJJI,Horo pesomrnoa. · 

7. C,JteJmH Bml0.Jt 1 'IJTO JIOP8Hll8BORM BKOTl)RnOJIRnWI r.JlP .B HKSK08Hep
reTK'tl80KyJ) odJIB.oiri, 'IJROTO . .1taeT ae.crpamw;aoe ormeaH:e:e EI-ouo~ qiyim
nd :ra: He y-q:e:THBa8T CTl)yKTy'.PHllX occideHHOOTe1! OT.JteJII,Hl:IX jijtCp. Y,:ieT noc

Jle,ItlmX nosBOJIJl8_T nOHJITI, II.PKPO.JtY no.itCTPyKTYP B O8'1!'.8H:e:JIX cl>OTonorJiouteJOIS: 
B 1J8THO-1J8THHX :ra: H8'1!'.8THHX oqiep:r.t1JeCKBX JJ,IU)RX ltaK pesyJII,TRT BsaKMO.Jte1!CT
BKS: KBS.S~OT:r.t1JHl,IX :ra: cl>OHOHHHX BOSdyJr,IteHd KB KOH8'1!'.HOM O1J8T8 :Kalt II.PO-. . · . 11..... . ,,, "7 • 20, tl.011)11 
JmJieH:r.te odOJIO'!'.8'11'.HHX aqxpeKTOB B JJ,IU)ax. WUJ. .l\ltep L:.n , ·· ' rt, np8.Jt-
o:itasaHo OYJ!t8CTBOlirume nO.JtOTl)yRTyP B C8'1!'.8H:e:JIX cl>OTOnorJIOut8IDIS:, ltOTOpoe 
nO,JtTB8pJr,It8HO 3KCnepHM8HTmHO • '< 

8 •. HapH.lty C. HHTe:rpaJII,HWK :xapaKTep:ra:OTlIIWm: r.JlP n0.1IY1J8HO xopomee 

on:e:caHKe JtKqxpepe~Hl:IX ce'l!'.eHd ynpyroro .JtltllOJll,HOro cI>oTopaco8JIHM 
C BOSdyJr,It8HK8M r.IlP. IlpH STOM aHepI'lm H Dmp:ra:HH OOOTomml, cl>OpMKpyDIQIIX 
r.JlP,pacC'IJ:r.t~TCJi Mmq)OCKOIIK'l!'.8OltK. 

9. BnepBHe M:a:RpOOKOIIK'l!'.8CltK ltCCJie,JtOBaHO pac.crpe,Jte.18HK8 OBJIH;.JtByX
KBB.SlAlOTK'l!'.HHX OOCTOsmd B DmpOitOI od.mon 3Hepnl BOsdyJr,IteHJJJl. Ilo:m
sauo, 1JTOBSamtO,Jte1!CTBll8·KB8.Sll1J8.0flm C cl>OHOHBMK OYJ!t80TB8HHO l!DH8T Ha 
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a Tu pacnpe,JteJleHWI II.PR aaepmmc, CSOJII,mmc 3-4 MaB. Il0.1IY1JeHo xopomee 
onucaa:ra:e cneKTl)OOROllK'tlecrooc q>aKTOpOB Hlt3KOJI8JltaIItlJX OOCTOsnmff eq>epll'!e
crooc Jijtep. Ta:iate ycnemHo OimOUBaDTCst llHT8rpaJII,HHe :xapaKTepHCTllltK 

.JtByXKBaSH'IJROTll'l!'.HHX COCTOsmmi II.PB II.POME!XyTO'IJHHX 3H8pl'RIDC BOSCSyJr,IteHIDi. 

IO. Iloitasaao, 11'.TO pesoaaHco-no.n;cidHHe CTPYKTYPH, aadJID.n;aeMl:le · B 
peaimamc 0.JtHO- ll ,ItByXHYKJIOHHHX nepe.zta'I!'., odyCJIOBJI8HH BOSdyJr,IteH:ra:eM 
.ltByXKBaSR'IJRCTK'l!'.HHX KOHq>Rrypand. Od~stOHeHa. HSOTOIIKqecitast BaBHCHMOOTI, 
3Heprru! H IDllpllH ImKOB, HadJID,JtaeMHX B TRKIDC peaimamc Ha lISOTonax $n. 
EJmsocTI, neaTpo~oB aHep:rnn ImKOB, HadJID.n;aeMWC B odomc Tmxax peamnnt, 
odyOJIOBJieHa BO86yJ!,Itemt8M B HHX O,n;HRX K Tex xe BaJI8HTHO-,ItHpO'1!'.HHX KOH

qi:11ryprumtt. Ym:ra:pe1me nHKOB B PeatanistX .ltByXHyRJIOHHHX nepe.zta-q no .cpaBHe
Him O peaxnwmm O,ItHOHyltllOHHHX nepe,Jta'IJ JiBJif.t8TOst CJI8,I{CTBH8M BOSCSylr,IteHIDi 
B HHX Hap.lijty C B8JI8HTHO-,ItHpOtJHlOOI KOHq>Hrypanitmm dOJII,moro 'IRCJia .JtByX
,ItHpO'l!'.HHX KOHq>Rrypand. 

II. PacC1JRTRHH RHTerpaJII,HHe xapaitTepHCTliim: pac.crpe,!t8JI8HWI cwm 

.JtByXKBaSll'IacTl!'IJHHX KOHq>Rrypanml, KOTopHe MOryT BOSdyJ!,ItaTI>Ca'. B peaima
SIX O.JtHO- n .JtByXHYKJIOHHHX nepe,Jta1J :e: .JtJill pn;z,;a n;z,;ep npe.ztomsaaa odJiaOTI> 
WC JIORaJmsan;im. Ilpe,JtcitasaHo OYJ!l8CTBOBamte TOHKOtt OTl)yitTypl,I B O81J8HR

SIX ~eaRnd .JtByXHYKJIOHHHX · nepe,Jta1J B do.m.moM 'IRCJie n;z,;ep • .lvist tt'tSn a To 
II.Pe,JtC!taSaHRO no,JtTB8PJIOt8HO axcnep:HMeH'l'SJII,HO • 

Allpodru;;,mt DOOepTanD 

0CHOBHLl8 teTepl!MH .JtHOCepTan;im H8O.JtHOKpaTHO .JtO~CI, Ha 

OeAmHapax JiadopaTop:im TeopeTaqecKOft q>HSHrol OHffii, XapI>KOBOKOro q>RSll
KO-TexHJiqeoxoro RHCTllTyTa, HHCTRTyTa qlRSlllO! AH ECCP, HHOTl!TyTa Teo

POTll'IJ80ROll q>lISRim II.PH yHKBepoHTeTe BO ~rumi>ypTe-aa-Mrume lI HHCTRTy
Ta ~epma: 11O0J[O,ItOil8lU!ii ·(r.illm:x, WP!'), lliICTH'?Y'l'a jijt8pm« HCCJI8,ltOBa

Hd 11 n;z,;epHoi1 aHepreTmtR { r. Coqiru1, HPE} • PesyJII,Taffl, HSJioJtemme B 

;ltlICOepTanm,:, dwm npe.ztOTBBJIOHU H .ltOMa,1tHll8JmC1, Ha m-Yl BceooJlSIIHX: 
ROHq>epemnwc no Hei1Tl)OHHOI qlHSmte, 33-35 BcecoJlSBHX OOB811tamtJIX no 
jijtepHofi one1tTl)OOKOIIlm H OTpyRTyPe RTOMHOI'() JJ,IU)a, Ha Yil M8liOtyltapO.Jt

HOM OHMIIOSHyMO no DSMMO.n;effcTBJm dHOTPHX HeffTPOHOB O JJ,IU)&m {rayo
onr, r.IlP-1977}, II M~apo,JtHoM ommosHyMe no peaimruw, BHSUBaeMLlM 

HO!iTpoH!ll.m (CMOJiemm;e, llCCP-1979}, XIJl J.t8THe! IIIKOJ.te no .l\lt8PHOI q>HSllR8 
(MmtOJUUbm, IIBP-1980), IY M8'1,ItyHRpO.JtHOI lllROJie no He1!Tl)OHHOtt q>HSlIKO 

(.I{y(SHR-1982}, MeQyHapo,JtHo! xollflepeimim no CTPYKType JWla (AMcirep-
.itaM-1982). . 
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IIy6JIHRaOHH 

Ilo pesyJU,TaTaM JtHCCepT~ oay6JimtoBaHB. 3I pa6oTa. 

06'l>eM pa60TH 

_nnccepTanrul COCTOHT HS BBe.zteHWI, 't18THP8X rmrn H saRJJDt1eHWI, OHS. 
CO.It8PDT I97 CTpa~ Ma.lllliHOilllCHOro TeRCTa, 49 PHCyHKOB, 26 Ta6J.nm :a 
6:a6.1morpaqill'tlecm CIIRCOK JmTepaTypH HS 275 Ha.S:aamrl!. 

CO,llEPJ.AHHE P ABO'l'H 

Bo BBenemm K!)aTitO H9JIOX8Ha IlOCTaHOBKa q>HSH't18CKO! 98,Ita't!H H ,ItaHO 
o6oCHOBaHHe aKTyaJU,HOCTH H B8.ll!HOCTH HCCJI8,ItyeMHX npo6JI814 • 

B nepBo! rJiaBe JtHCCepT~ IlOCJI8,ltOBaT8Jll,HO HSJiaraeTCJI Ma.TeM8.TH
't18CW armapaT KB8.SH'tlaCTH1lll~HOHHO! MO,IteJm. B § I.I IlORB.SaHO, Kalt, 
CTapTyst C ~OCKOilR't18CKOro raMWII,TOHHaHa, BKJIKl'IJBlOIIlero IlOT8HIUYM cpe.zt
Hero IlOJill, cnapHBaT8Jll,H08 BSaHMO,Ite!CTBHe H aqq>eKTHBHHe OCT8TO't!HH8 CH:
JIH B cenapa68JIE,HOM BlJ,Ite, MOXHO lIOJiy'tl!IITl, rm.mm,TommH, CO,Itepllt8.lltRit ,me
HH, reaepllpyilIIIH8 KB8.SR'tlaCTU't!HH8 H ~HOHHHe BOs6yJr,IteHWI, a Ta.rote ,meH, 
onzcHBaBJ!lld cBR:sI> M8ll!,IC' HHMH. B § I.2 o6cyJr,ItaeTCJI BlJ.lt MO.IteJI&HHX BOJI

HOBHX q>yHltl:ld cqiepHtJeCKHX H,Itep. B 't18THO-'t18THHX H,I(pax BOJlHOBHe q>yHronm 
BKJI!l'tlaJ)T O,ItHO- H ,ItByx/poHOHHH8 ltOMilOH8HTH, a B H8'tl8THHX H,I(pax BOJIHOBH8 
q>YJIKUIDI CO,ItepJKa.T O,ItHOKBB.SH'tlaCTHtJHHe ROMilOHeHTH H KOMilOH8HTH KB8.SH1W.C
TH14!l IJJ[l)C ~HOH H KB8.Sli'tl8.CTmta wmc ,ItBa ~HOHa. HCilOJII,SOBaHHe TO't!HHX 
KOMMyTalniOHHHX COOTHomemrlt MeJIQty KBaSH'tlaCTH't!HHMH H ~HOHHHMH onepaTo
paMH IlOSBOJIWIO ,JtaTl, BHBO.It OCHOBHHX ypaBHeHH! ~M. 0606111eHHHX Ha CJiy

'tla! YtJ8Ta Tpe6oBaHH! np~ IlayJm H q>OHOHHHX KOPP~ B OCHOBHOM 
COCTOmmH H,I(pa. B BTOM naparpaqie npOB8,lt8H JtHarpaMMHH! 8H8JI!,l8 Il0JIY'tl8H
HHX ypaBHem H noxasaHo, 't!TO B K<m cyw.mpyeTCJi JimpOW MB.CC ,Itml'
P8li4M,BRl]J),raJ{ JtHarpaMMH, YtJHTHBaeMHe B Teopo Jl;lt8PHHX n011e!. B § I.3 
H9Jl0lt8H M8TO.It CHJIOBHX <I>~. H npHBe.zt8HH OCHOBHH8' ~PMyJIH aToro Me
TO,Ita, ROTOpHe HCilOJII,SyilTCJI B .ltHCC8PTainlH. 3,It8CI, xe IlpOB8,lt8HO o6cyit
.It8HH8 BH6opa aqq>eKTHBHHX CHJI H napa.M8TpHSainiltI raMWII,TOHKaHa ~M. 

Ha npm.lepe pact1eTa pa9JIH1lllHX xapaKTepzcTHK H,ItPa 208 Pt H coce.zt
HHX C mlM H8't18THHX R;It8P IlOK8SaHO 1 't!TO B PaMKaX ~M MOJICHO ycneumo omt
CHBB.TI, a1tcnep111MeHTaJII,H1:18 ,ItaHHHe B JimpOKO! o6JiacTH 8Heprd BOS6yJr,IteHHJi. 
§ 1.4 Il00:Bmq8H HCCJI8,!tO:samDD po.m IIOnpaBOR, BOSHHRallll!HX npH YtJ8T8 npmI
tnma IIay.,m. B pR;Ite CJIY't!a8B WIJi HHSR011ElEB.ll!HX COCTOJiHH! a.TH IlOilpaBKII Hl'

paDT BamcyD pOJII,. IlpO,IteMOHCTp:iq>O:eaHO, 'IITO WIJi pact1eTa ycpe,JtHeHHHX xa-
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pBJtTepxcTHK BHco1toBos6yJr,IteHHHX cocToJiHH! Mo:atHo orpaHli't!HTl,CJI npone.ItY
po! npH6JIHllteHHoro YtJ8Ta IlpHHnl!Il8 IlayJm. B KOHne rJiaBH IlpHB8,lt8HH oc
HOBHl:le BHBO,ItH. 

Bo BTOpo! rJiaBe HCCJl8,ltOBaHH He!TpoHHHe CHJIOBH8 q>yHitnim. IloCJie 
ttp8TKOro BBe.ztemm B § 2.I ~pMyJmpyeTCJi Mmq)OCROilll'tl80W MeTO.It pac-
11eTa He!TpOHHHX CWIOBHX q>yHxnd, 6asnpymmmtCJI Ha Ilp.aMOM BH't!HCJiemm 
~pameHT~ O,ItHO- H ,ItByJCKBaSH'tlaC~,mwc KOMilOHeHT npH aHeprwrx: BOS-
6yJr,IteHWI B6JmSH B n • B § 2.2 npHBe.zteHH peayJII,TaTH MHttpocxorm11ec
KWC pact1eTOB H noxasano, 'IITO npe.zt,lioxeHHHA M8TO.Jt IlOSBOJill8T xopomo OlIH
CHBaTI, 8ItCil8pm48HT8Jll,HH8 ,It8HHH8 WIJi > - H f -BOJIHOBHX H8!TpOHHHX 
CHJIOBHX q>yHxnd. PeSyJII,TaTH paC't18TOB IlpO,IteMOHCTpllpOBaHH B Ta6JI.I WIJi 

$ -BOJIHOBHX He!Tpomrux CMOBHX q>yHltl:ld. B Ka118CTB8 npmaepa BOSMOX
HOCTH ormcaHWI HSOTOilH't18CRO! saBHCHMOCTH He!Tpomrux CWIOBHX q>yHltl:ld 
B ~e B JtHCCepTainlH IlpOB8,lt8HH pact18TH 5 -0:wIOBHX q>yHltl:ld WIJi 
neno'lltH HSOTOIIOB ~n : OHR xopomo BOCilpOHSBO.ItJiT 8RCIIepHM8HT8JII,HH8 
,ItaHHHe. § 2.3 IlOC:BmqeH HSYtJ8HHD CilHHOBO! SaBHCHMOCTH $ -CHJIOBHX 
HeftTpOHHHX <pyHRnd H CIIHH-Op6HTaJll,HOro pacotetaeHHJi 3p-C:wIOBHX q>yHK
nHft. B pesyJII,TaTe pact1eTOB ycTaHO:BJI8HO, 'IITO B '60JII,mHHCTB8 H,Itep cmmo
BaJi _SaBHCHMOCTl, CJia6M. MmqlOCKOilH't18CW lIOJtXO.It H8lIJIOXO OIIHCHBa8T H 
axcnepHMeHTaJII,HHe .ItaHHHe, noKB.SHBaDll!He Ha.JIH11He cmm-op6HTaJII,Horo pac
oteWieHHJi 3p-C:wIOBHX wHRnHA B HSOTOilax Sn . B § 2.4 paCC11HT8Ha 
8HepreTHtJ8CKaJi SaBHCHMOCTI, nap~HHX He!TpOHHHX C:wIOBHX q>yHltl:ld B 
HSOTOilax p.g • TeopHSi ,ItaeT. ROppexTHoe OilHCaHHe Taito! SaBHCHMOCTH H 
o6MCM8T CyDl8CTBOBaHHe IIO.ItCTI>YitTYP B 8HepreTH'tl8CKO! saBHCHMOCTH He!
TpOHHHX CHJIOBHX q>yHitJ::t]il! Kalt pesyJll.TaT CBR:SH KBaSH'tlaCTH1lllHX H q>OHOHHHX 
BOS6yJr,Item. Pac~eTS IlpEU{CRa8Hl!81)T Cyll{8CTBOBaHH8 IlO,ItCTpYitTypH B aHep
reTH'tl8CROA saBHCHMOCTH ·s -CHJIOBOI q>yHitnim B 20

' Pf H ee OTCyTCTBH8 
B wspg • rJiam saitaH11HBaeTcJi BHBOJtBMH. 

B '1'p8TI.81 rJiaBe JtHOC8PTanHH Ilp8,ltCTaBJI8HH pesynTaTH HCCJl8,ltOBaHWI 
pB,JtHaIOIOHHHX CHJIOBHX q>yHKnd. B § 3.I npe.ztCTaBJieH MHiq)OCROIIHtJecm 
M8TO,It BH11Hc.18HHJi Pa.itH8nHO~ CBJIOBHX q>yRltl:ld cq>epH't180KHX ~ep, IIOS
BOJUD)ll{ldt HCCJie.ztOBaTI, pacnpe,IteJieHHe 8JI8KTpOMarHHTHOA _ CHJIH B JimpOltOM 
HHTepBa.lle aHeprd B086~eHHJi. lfsYtJeHO BJIHJDme rHl'ElHTCKIIX

0 

,ItHilOJII,Hl:IX 
pesoHaHOOB Ha B8JIH'tlBHy EI- H MI- C:wIOBHX ii>~_ B o6JiacTH aHeprd 
BOS6~eHXJi B6JmsH 8Hepl'llllt CBJISH HelTpOHOB. B pesynTaTe HCCJieJtOBaHH! 
yCT8JIOBJl8HO, 1:ITO l'Jill'aHTOW 8Jl8ItTpH'tleCRd ,ItHIIOJIJ,Hli! peSOH8BO 88M8THO 
BJIUeT Ba EI-c:wroBse q>yHKnHH B H,ItPax, Y.J:tMeHHHX 'o-r MarHt1ecK11X. Ilom
sauo, 1:ITO aHOIIBJII,HOe ycMeHJie MI-nepexO,ItOB C He!TpOHHHX P880H8BOOB B 
H,ItPax c .A ~ 140 smimeToJi CJiiutcTmteM BJmJiHWI Ha MI- c:wroB1:1e qiyHitnllli 
rBraHTCROro Mal'HHTHoro JtHilOJIJ,Horo pesoHaHca. .~ 
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T a 6 JI H ~ a I. $ -BOJIHOBlle He!Tpomrue CWIOB!le qiy1um,m 

M u m e H 1, 

SlCz_ 
stc.z. 
s,'Je 
s1_,0 
,0.,0 

'
1J/i 

,.2 .%i 
7.3Ge , 

1~Ge 
Bi$r 
Hz;. 

··nzr 
95.)10 

96.Jlo 
'J1JJ.o 
9IJJ0 
·W,Te 
1ll'Te 

Bn, fl.aB 

· 9,?2 
6,~5 
?,65 
8,999 
?,82 

I0,6 
q,84 

I0,2 
6,5 

II,·I 
8,63 
6,?6. 
9,I5 
6,82 
8,64 
5,93 
6,48 
6,35 

'it 
Io 

3/2-
o+ 
o+ 
o+ 
o+ 
3/2-
o+ 
9/2+ 
o+ 
9/2+ 
5/2+ 
o+ 
5/2+ 
o+ 
5/2+ 
o+ 
o+ 
o+ 

~
11 

X IQ4 

3xoaepm4eHT Pao q o T 

5,03 ± 0,26 
I,8 ± I,O 
2,6 ± 0,86 
3,I ± 0,8 
2,4 ± 0,6 
3,0 ± 0,8 
2,9 ± O,? 
I,5 ± 0,4 
I,3 ± 0,8 
0,26 ± 0,06 
0,9 ± 0,3 
I,6 ± 0,6 
0,48 ± O,I 
O,? .± 0,26 
0,3? ± O,I5 
O,? ± 0,2 
O,? ± 0,2 
0,3I ± O,I 

4,5 
2,3 

· 3,o· 
3,2 
2,4 
2,5 
2,5 
I,6 
3,0 
0,88 
0,6 
2,0 
0,5 
0,83 
0,8 
0,95 
0,2 
0,12 

PesyJIUaT!l paoqeTOB Pa.ztmlin!OHHllX OWIOBHX qi;rn~ < K (El)> l! <K (.Iii)) 
IIpHB8,It9Hll B Ta6JI.2. Hs Ta6JI.2 B~HO, ~o T80PWI .rtOBOJll,HO xopomo OIIH
OHBaeT 8ROIIepm.teHTaJil:,Hll8 .rtaHHHe • 

§ 3.2 llOOBJmt8H H8ytl8Hm0 llO,ItOTpy-RTyp B 08~8H1lfDC qlOTOllOr~o~eHlUI. 
IloxasaHo, ~TO llO,ItCTPYRTYPll B ce~eHWDC qlOTOllorJio~emm B ~8TH0-~8THHX 
~ax o6yOJIOBJI8Hll qipaI'MeHT~el CJia60ROJlJI8RTi!BHSl!pOBaHHHX I- COOTOH
m. A7tll mtep ""Z.n ,'-0

'•'-
0

' Pf llpe,ItCKaSaHO 0YJll8CTBOBaHH8 Tarou: llO,ItCTpyit
T'Jp, ~o llO,ItTB8Plr,It8HO axonepmdeHTaJil:,HO. AHa.lIIIS OHepreTH~801tOil 38Bll

CHMOCTK EI-CHJIOBHX ql~ llOSBOJllt.ll 0,IteJIB.TL BUBO.It, ~O JIOP8HI.l8BORBJI 
8ROTpallOJIJmHJI r:e:raHTCROro ,ItllllOJll,HOro peSOHaHOa B HHBR08HepreTX118ClcyD 
o6JiaCTL BO MHOrKX CJiytlBJrX SIBJill8TO!I ,ltOBOJILHO rpy6w.t ap:e:6JIUemleM Jt.lU1 
ormoaHlUI EI-CUOBHX qi;rnxrtd. Ha.m!'ll!e llO,ltOTpyitTyp B oeqomucc qlOTOIIOr
Jio~emm B oqiep:e:qeoimx ~ax He ~o HHoe, mx apoJm1IeHl!e o60Jioqe~ol 
CTpyitTypll ana mtep. B § 3.3 HOOJI8,ItOBaHO ,Itllll0JIJ,H08 qJOTopaooesumo Ha 

Cg)ep:e:~ecm ~ax B ml!pOROI o6JiaCi'H aHepm BOS6~elDili. 3,Itecl:. IIOita-
88.llll BOSMOUOOTH MHiq)OCY.Olllft[80ROrO M8TO,Ita llpH pao~eTax ~epemom.m,-
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I .; 
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Ta 6 JI H ~ a 2. PB,ItJmitHOHHll80MOBlle ~ 

H .It p o 

S"G J:e 

9ozr 

S
1

n 

13'Ba 
HBBct 

Ho Ce 
,2zr 
,, .,(10 

ur Sn 

1-2',Te 

11, Ba 
ilt f3o. 
11toce 

Er ,MaB 

II,2 

8,? 
IO,0 
II,3 
II,9 

6,4 
?.O 
8,6 

9,I 

8,6 

. 9,08 

?,? 
?,6 
?,5 
?,8 
?,9 
9,I 
8,6 
9,I 

E(JIJA 

EI 

EI 
EI 
EI 
EI 

EI 
EI 
EI 

E2 

EI 

EI 

MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 

(K{E(j/)))> x ro9 MaB-(2.il +I). 

3xonep. 

I,? 

3,25 
3,25 
6,24 
?,I 

5,02 
4,2 
8,35 

I,02 ro-4 
4,0 

2,2 

8 
IO 
I? 
3I 
8 

2□±?(80) 
90±35 
3? 

Pac~eT 

I,? 

2,2 
5,I 
?,2 
9,6 

3,2 
4,6 
9,5 

I,2 ro-4 

3,9 

2,I 

6,6 
?,O 

I9,0 
25,0 
I5,0 
4? 
4? 
26 

im:x: ceqeud ynpyroro qioTopacceJDm.R: c BOS6Yir.zteHHeM r,np H ypoBHeti, Jie
:!mlltHX mme 8Hepro OBIISH H8ilTpoHa. Pacc~TaB paollp8,lt8JI8Hl!8 o:wm OT
,IteJil:,HllX OOCTOmml, qiopW!pyI)l!lHX r,np, MOltHO Ha!Ti! WC 8H8pl'ID! H ml!pllHll, 
OT DeJill,nIHll ROTOpllX SaBllO.fIT ,ItHqX})epeHitKWII,HHe ce~emm. Mmq)OCltOlllft[8C
RH8 paoqe~ ,tt8JlT xopomee oaKorume a6cOJIDTHHX BeJm1mH ceqeud ynpyroro 
,ItllllOJll,HOro 'P()TOpacoeJmlUI. B ROHi.le rJiaBll llpllll8,lt8Hll 00HOBHll8 pesynTaTH 
l! BllBO,ItH. 

1IeT:eepTM rJiaBa nooBm!leHa Hsytremm ippameHTB.IlWI .rtByxKBB.SH1:JROT:n
ma: COOTO.mmit ~eTH~qeTHHX c{!lepl!1180RWC mtep. B § 4.L l!OCJie,ItOBaHa p()Jll, 
,ttBy:xiponoiqmx Y.OM!IOHeHT BOmtoma IPYHmndt B paoape,IteJiemm ClWl ,ItByxRBB.

sirqaon,umx RO$ryp~ ll IIORaBaHO, qTO OHa BeJmRa llpH llpOKezyTO'IHHX 
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lI Bl:lCOKKX SHeprIDDC B036YJimeIDUI • .lvili HlJSKOJiexanntX COCTOmtm!: ~ep 
'2,Hi· '9:izr lI ~0

' pg paCC'lllT!UIH CIIeRTpOOROira'leCroie qlaRTOPH peattnd 
O;LtHOHyRJIOHHHX 1Iepe,1ta11 Ha He1teTHHX H,I{Pax-MmneHJDC H !IpOBe~eHO opaBHe-
HRe C 8KOIIeplIMeHT8Jll,HHMll ~HHw.m. IlpHMep TaKOro opaBH8IDUI ~8.H B Ta6-
.mme 3. Pac11eTH npaBWII,HO BO!IpOlISBO,ItllT HHTerpaJll,HHe xapaKTepHCTRIDI 
pacnpe,IteJieHIDI cwm ~yxKBaS~CTll~HX COCTOmtm!: lI ycWie:ime <ppa.rMeHTa-
IUllI C poCTOM 8H8prHH BOs6YJimeIDUI. 

I 

T a 6 JI n n a 3. 3HeprHH H cneRTpOCKOira'leOroie jJ8-RTOPH 0io (Jh ?~) 
.ItJ1SI HRSKOJlexanntX COCTOJlltd B o,pg 

lJ}oJ J.<n rz.~,.JhB ~j;~ (~I?,,) 
I Pac1teT 3xcnepHMeHT 3KCII. 

('He/t) ( '7tl (p, dJ Pac11eT 

4+ 1,684 1,9 0,22_ - 0,17 0,16 
4+ 1,998 2,2 0,2 - 0,14 0,?3 

{'J.ft, 3tt1 4+ 2,928 2,9 3,02, 3,45 3,97 2,9 
3+ 3,122 3,0 2,60 2,69 3,37 2,6 
4+ 3,519 3,9 0,23 - 0,21 0,16 

r 2,200 1,8 4,25 5,5 7,05 6,4 
f1i1¾ ,3P¼ 1 6- 2,384 2,1 3,60 5,0 6,47 5,4 

r 2,865 3,0 0,2 .,. 0,32 0,24 

4+ 4,008 3,9 I,85 - 4,3 3,7 
{iii.¾, 3p1;) 5+ 4,II6 4,0 2,55 - 5,00 4,8 

B § 4.2. HSytleHH ~yxKBaSMaCTH~e OWIOBHe ~ytlKitlm BHOOKOBOS6~eH
HHX COCTOmtm!:. IlomsaHo, ~o pesOHaHOO-II0~06HH8 CTpyttTypH, Ha6JD'.l,ll;ae
Mll8 B oe11eHHJDC peaianrlt O~HO- H ~yxHyMOHHHX II8pe,Ita1J o6ycJIOBJl8HH BOS-
6µ,ztelmeM TaKHX COCTOJmd. Ilpl!'<leM .B PearuntJDC O,ItHOHyRJlOHHHX nepe,1ta11 
Ha He11eTHHX MmDeHJDC B036YJUt8.!)TCJl ~yxKBaSH~CTH~e.JtOH~anm'l. 
BKJD)1J81)Illl!e O~Hy KBaSH~CTmzy Ha BaJI8HTHOI no~o60Jio~e, a ~yl'yl) Ha , 
rJlydoKO JI8l18111811 ,ItHpO~Oft IIO~o60Jlo~e. B peaRnHJDC ~yxHyMOHHHX nepe
~a11, IIOMHMO BH1118yIIOMSIHyTHX KO~:e:rypan:e:ft, BOS6~TCJI COCTOJmHJI, BR.IIl>-
1J81lllll!8 ~e RBasn11acT:e:nH Ha r.7IY6oxo JI8JIBJIIHX ~OtlHHX no~o60Jio-cma.x. II~ 
sToMy a11epr:e:H pesoHB.Hoo-no~o6HHX OTPYRTYP B peaRnHJDC O;LtHO- K ~yxHyR

Jiommx II8pe,1ta1t 01J8HI, 6JIHSKH, a ump:e:HH IIKKOB B P.8axnHJDC ~YJCHYlUIOHHHX 
1Iepe,1ta11 6oJiime. Teop:wi: npaBWII,HO nepe,JtaeT lISOTOIIlI1J8CieyD saBHCHMOCTl> 
neHTpO~OB SHepr:e:ft lI umpllH lllIKOB, Ha6JIBl~aeMHX B BHm8yIIOMJIHyTHX peaK
n:wi:x Ha HSOTO!Iax tn. 
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TaK RB.K B peaKn:wi:x ~yxHyRlIOHHHX nepe,1ta11 !IpOHCXO~HT O;LtHOBpeMeH
HOe BOS6YJimeHRe 60JIJ,moro tlllCJia COCTOmnrli, TO !IplI xopomeM paspemeHHH 
MOlmO o~aT:r. o6HapyxeIDUI TOHKOit CTpyttTypl:l B ce11emmx TaKHX perumwl. 
lfayt1emm TOHKOtt CTpyKTypH IIOCBJml8H § 4.3. B STOM naparprupe o6cyll(,IJ;a
DTCJl pesyJI:r.TaTH pac11eToB HHTerpam.HHX :xapaKTepHCTHK pacnpe~eJieHHJI 
cwm ~yxKBaSH'taCTMHHX COCTOmnrli, KOTOpHe MOryT B086YJimaT:r.CH B pe
aKnWIX ~ByxnyRJIOHHHX 1Iepe,1ta11 B llSOTOllaX ;{h , JU le , 6'.Zn , 
ii Zr lI gf vl,lo . • AHaJms SKCIIeplIMeHTam.HHX ~aHHHX IIORB.SHBaeT, 1JTO 

HOIIOJIJ,SOBaHRe pa8JlH1JHHX peaKnd, HaIIPHMep, ( p , d ) , ( p , t ) 11 ( 0( , 
6 He ) , MOJteT ~aBaT:r. ~PMa.nllll o BOS6YJimeHHH paSJ[KtJHHX no cTpyKType 
~ByxKBaS~CTK~ KO~. lfanpHMep, pac11eTH !Ipe,ItCRB.SaJIH, ~o 
xo~nrypanim {{Jgk' ffJ1-1:z. 3 H {f99;_,_,/4ds-1zj B ''"Sn HMeJJT 
SHeprHH BOS6YJimeIDUI £ = 7 ,6 MsB H 8,2 MsB COOTB8TCTB8HHO ll HapH
~ C ~yrm,m ~yxKBa8ll~CTlI1JHHMll KO~Hrypanwoot qiopMIIpyDT meyoron1 
IlllR B o6JiaCTH SHeprRH B086YJim8HWI 8 MsB •. leltCTBHTeJI:r.HO,TaKott IIHR Ha6-
JIB)~aJICH B 'H~n B peaimim· ( p , t). EOJiee Toro, B peaimim 11

' $,'n ( o<, 
'He ) tttSn 6Wio o6HapyxeHo, ~o IIHK, Ha6JIBl.1taBlll'.HttcH pB.Hee B peaK
inm ( f, t ) , HMeeT ~Be IIO~CTpyKTYPH, JIOK8JlH80BaHHH8 !Ipll sHepr:wi:x 
7 ,45 MsB H 8,3 MsB, 1JTO npeiq)aCHO COBII8JIO c !Ipe,ItCRB.88.HWIMH TeopHll. 
E ROHne rJiaBH npooyMMHPOBaHH BHBO~. 

B SaKJIBl1t8HllH nepe,mCJieHH OCHOBHHe pesyJIJ,TaTu, IIOJlytl8HHHe B ~c

cepTainm. 
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