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OH!WI XAPAKTEPHC'rnKA PAEO'ill 

AKTyaJII,HOCTh T8MH 

HcCJI8AOBBHWI IlOB8,l48HWI CHCT8M 'IBCTJm, KOTOpli8, B CBOD oqepe;zo:,, 
MOryT paoOM8TplllB8ThOH KBR o6p830B8HWI C MHOllt8CTBOM BHYTpammx CB.11381 
H c 6oraTHM cnaRTpOM BHYTp8HHHX mnmemi:a, HM8DT .11,aBHl'JD TpS.nwp.m>,Pea
R08 Il0Bl:ml8HH8 HHTepeca R TBKHY HOCJI8,l40B8HW!J4 B nOCJI8JtH]!:8 ro,lU,l OBSi3H
B8DT C 6ypHHM pa3BKTlI8M 6:e:oq:aamce: H 6:e:oxmnm M81tpOMOJI8KYJI, "CT8THIJ:8C
R88" KOHUS~ MattpOMo.neltyJI : B IlOOJI8.nBH8 · ,l480HTh JI8T BO MHOI'OM nepe
CMOTpeHa. CTaJIO SOHO, 'ITO 3HaHWi CTPYKTYPH M81tpOMOJI8KYJI H8Jl;OOT8TO'IHO 
~ IlOHHMBH:a:II me qiylnantOHBpOBBBlUI. EOJiee Toro, OTBJI8R880'E, O'l' OJIOlCHO
ro Bonpoca lpYHKIUrOHHpOBSHWI M81tp,OMOJI8KYJI H paooMSTpJIBSS TOJI'E,ltO llOB8-
,l48HH8 CHO'l'8M Ma!tpOMo.nexyJI B pacTBopax, H8B03MOJCHO BO MitOI'HX: CJIY'IBHX 
8,n8KBSTHO ODC8T'E, ROJIJ18RTHBBH8 CBOICTB8 T8talX CJICT8li 683 yqeTa BHYT
peHBeit ~aMmCH M81tpOMOJI8KYJI, IlpH a~oM, BCJI8,l40TBHa 60JIE,moro 'IHCJI8 
H paauoo6paa:e:s COCT8BJIJmlltHX M81tpOMOJI8RYJIY 8TOMOB H HX rpynn, a T8D8 
MHOJt8CTB8 orpaH:e:tJeH:e:ft Ba ,ItBHll8HRH, B03MOXHH8 BHYTp8HIDl8 ,l!;BD8BU T8R
ll8 0'18H'E, J)83H006pa3HH. KpOMe Toro, B pacTBope Maltp0MOJI8KYJIB MOZEIT. co
Bepman TpaH~OHHH8 H Bpall!8T8JI'E,BH8 ,103Hll8HWI KBR ~8JI08, 0'18BH,D;BH 
Tpy,nHOCTH T80p8TH'I80KOrO OID'!08HM.ll0,l406HHX CHCT8M. XOTS COCTSB H CT8-
TR'I8CK88 CTpyxTypa MHOrIDC M01tpOMOJI8RYJI (KBR H ~yrmc qacTJm H3 60JI'E,
moro tJHCJI8 OTpyttTypHWC 3JI8M8HTOB) IJ:80TO xopomo H3B8CTHH, MHKpOCKOn:e:
qecxas T80PWI, 06MCHJmll!8.!i CBOftCTBS aTmc qacTim, ,Il,8JI8R8 OT pemeHJIR: 
3TOI 38,Il,S'IH, 

B T0KOI Olrcy'aD;lm oqaBH.nBa H806XO,!J;HMOCT'E, (f>aHOM8HOJIOrHIJ:80Rl!X T80-
p:e:I, BH6op ROTOPHX on:e:paeTC.!i Ha 9RCll8pHM8HT8JI'E,HH8 Jr,8HHH8, TeIIJIOB08 
,103D8HH8 M81tp0MOJI8KYJI B pBCTBOpex CYJ!t8CTB8HHO CK83HB88TC8 HS peayJIE,
TSTaX llllipOROro xpyra llJH3H'I8CIO!X SBJI8HH!. Ooo6eHHO .RpRO OHO npOSBJIJieT
C& B axcnepHM8HT0X, OCHOBBHHHX Ha M8TO.ll,aX paoceSHWI JI norJio~eHHH paa
JIHtJHoro po.11,a Hanyqemi:a. On:e:caHHe OilHTHl:DC ,Il,SHHl:DC lIPOBO,ltHTC.!i M8TO,l40M 
Bp8M8HHl:DC Koppe.ru!IUlOHHHX ipyHtanJI ,ltHB8Mll'l8CKl!X nepeMeHHHX 'iBCTJm, 
B OTJIH'Illl8 OT MO,ll8JI81t T8IIJIOBoro ,103:aemm: lt8CTtalX 'IBO'l'lm, MO,ll8JIH 6poy
HOBCR01t ,nmfxw3IDI r:e:61GIX M01tpOMOJI8KYJI (pa3JIH'IHH8 MO,llHqllnt8D;lm MO,l48JIH 
"cy6~errel"), XOTH H HM811lT Onp8,l48JI8HHH8 ycnaXH, B 8H8JIH38 BRCnapHMeH
TOB BCTp8'l0DTC.!i co 3H0'!lllT8JII,HHMH TpY}J;HOOTHMlt. EoJit,moe IJHCJIO napeMeB-
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HHX B 8Tmc: 1140,It8JIJDC upHBO,IJ;l!T It OII8HI, CJIODHM CII8ltTl)BJII,Him :xapaKTep:e:c
TmtaM,H. B IIBCTBOCTH 3aTpy)l;l!RT8JII,BO BH.n:8JI8HH8 BKJia'AOB BBYTJ)m.!OJI8KY
JIJIJ)BHX .ll;Bltllt8B:e:tt B OII8KTpH. 3TO eme pas 0~8T8JII,CTBY8T O Heo6xo,JJ;IW'OO
TH Ba ,nBBBOM 8Tane pa3BHTRR: qi8HOM9BOJIOI'KII90It:e:X Teop:e:tt ltOJIJI9ltT:e:BHOro 
omi:caHRR: BHYTJl8HBett .mmawm:e: 0 HOIIQJII,30B8HH8M orpaH:e:II8HBOro tmOJia" 
II9J)9M8HHHX. 

CHTyaIJ,Ra, OIDIOSHBaSI Bmll9 Jt)IJI MaltJ)OMOJI8Icy'JI, xapaKTepaa H Jt)IJI 1IJ.JY
rmc: OHOT8M, aaup:e:Mep ItaII8JII, aapo30JISI Rim IIY3HpLKOB rasa B .im,nKOCT:e:. 
CJiommmaa:oa: B ql1113:e:It9 opaBB:e:T9JII,HO H8,lr,BBHO KOHn9IIIJ,WI II80TlllJ,8IIO'A06HHX 
B036YJE,Iten:e:tt OBOHM oymeCTB9HHHM KOMIIOH8BTOM HM99T "'AllllJYIIIHB" COJIHTOHH 
(6p:e:sepH),·1tOTOpHe Ta:ia:e o6Jia,nBIOT BHYTJ)8HlmM .ll;BD8B:e:8M. 3TO OWII,HO 
Cita3HB89TCSI HS xapaKT8pHCTHitaX OHCT8M, OIDICHB88MHX B Tepwmax 8TltlC 
B036Yl('AeHd. CTaTHII90K:e:9 :e: ,mmaM:e:IIeCK:e:8 CBOttCTBa 8THX o6~8KTOB :e:syqe
HH IIOita OII9H:E, MaJio, XOTSI 8KCII9PHM9BTH IIO HeyupyrOMY paoceJIBl,D) H8ttTpo
HOB ItB83HO,ItEIOM9pHID.m MarHBTHitaMH H ,nBHBH8 IIO HX T9IIJI09MKOCTH OBH'A8-
T8JII,OTBYJDT ItaK o cymeCTBOBaHID! Taitoro po,na o6~8KTOB, Talt :e: o Heo6xo
,IJ;l!MOCTH YII9Ta :e:x BRJia,na. 

Ue.m, pa6oTH 

- IloCTJ)09H:e:9 upOOTOtt :e: HarJIH,ItHott qi8HOM9HOJIOrHII9CKOtt Teop:im 6poy
HOBCKoro .ll;Bmlt8H:e:.a: qaoTmJ, C BHYTP9HH9tt ,mmaMl!IKoi. 

- HsyqeHH8 Bp9M9HHHX KoppeJISIIOiOHHHX ipy'HIW,lttt ,IJ;l!HaMHII9CKHX nepe
M9HHHX'II8CTmJ, 0 H8Jlt9CTKOtt CTJ)YitTypott H OIIHCSH:e:8 Ha :e:x OOBOB8 CII8KTJ)OB 
paoceJIB:e:.a: H IIOrJiomeH:e:.a: 8JI8KTJ)OMaI'HHTHOro H3JIYII8HHH; BH.n:8JI8Bli8 BKJia,na 
B OII8KTPH BHYTJl8HHero .ll;Bmlt8HHH IIBCTmJ,. 

- HOCJI8'AOBaHH8 oco6eHHOCT8tt OT8THII8CKHX H ,IJ;l!HaMHII8Citmc xapaKTe
p:e:CTlllK OHCT8M, OUHOHB88MHX Ha SI3Hlt8 IIBCTHIJ;8IIO'A06HHX B036YJE,IteHd (6p:e:-
38pOB) 0 BHYTJ)8HB8fl ,IJ;l!H8Ml!IKOtt. 

HaytIHaSI HOBH3H8 '-. 

BnepBH8 pemaeTOSI sa,naqa O 6poyaOBCKOM .ll;Bmt8HD H8B3a:e:MO'A8flCTBY
Dm:e:x 'A8~pr,mpyeMIDC IIBCTmJ, c~p:e:qeo1tott BJm 8JIJIHIIOOH,naJII,HOttp8.BHOB8ClWX 
~.PM B pacTBOpe .MO'A8JllIPOB8H.ll:8M -..acTmJ,H lllW(ott 1taIJJiei1 BIIepBHe upir no
JIYII8Hlm 8H8IJI'l!ll H ,IJ;l!CCHIIST:e:BHOtt ipy'Hm:tmI IIOB8pxHOCTHHX ltOJI968H:e:tt_ IIBC
TmJ,H yqT8HO . .ll;BBJ!t8H:e:8 pa3JI:e:II81llltl!XCSI D,ttKOCTett BHYTJ)H H BH8 RaIIJI:e: •. -

BnepBH8 Hal,IteHH K:e:H8TH'l8CKl'I~ ypBBH8B:e:SI ~ORKepa-UJiaBita H 3AmnTeft
Ba-CIIOJiy.XOBCKOro .ItllJI JtH,ItKOft 6pOYJ10BCROft IISCTmJ,H, Kalt B JI86opaTopHOft 
CJl:CT8M8 lt001),Itl1H8T, T8lt H B CHCT8M8, CBS3aHBoft C qacTmJ,eft. IIOJIYII8HH 
pB3JIH11HH8 up:e:6.nnemm Jt)IJI IIJIOTBOCTll B8pOJITBOCT:e: H3M8H8B:e:.a: COOTOJIB:e:.a: 
IISCTmJ,H BO :epelf8HJI: H BHIIHCJIJD>'l'CSI Bp8M8HBH8 ltOJJP8JIJIItllOHBH8 ipy'HIW,ltll, 
HCIIo.m.3y8MH8 B pa3.ml1IBWC CII8KTpOCltOIIl!II8CltllX 38,nalISX. 
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06oyx,naeMaSI MO'A8JI:E, upe,nn:olK9Ha .ItllJI OITHCaHKJI T8IIJIOBOro .ll;Blil:.l!t8HRR: 
H8X8CTitmc MaltJ)OMOJI8KYJI B paCTBOpe. B qacTHOCT:e:, ,n88TCSI on:e:caa:e:e oco-
6eHHOCTett a~KTa Mecc6ayspa Ha rJI06YJIJiPHHX 6eJIItax, xopomo corJiacyio
meeca: C 8KCII8PHM8HTOM. 

Ilpe,nn:OJ!teH :e: ll01IJ_J06HO paCCMOTpeH cnoco6 :e:syqeH:e:.a: .I(8~pMail,ROHHHX 
KOJie6aH:e:tt 6pOYffOBCK:e:x qacTmJ, M8TO.I(OM.'A8llOJIJiJ)H30B8HHOro_p8JI88BCKOro 
paccesm:e:.a: cBeTa. 

IloCTp08Ha T8pMO,IJ;l!H8MHita,H'A88JII,HOro rasa 6p:e:sepoB. BnepBH8 UOJIY
II8H :e: on:e:caH llOJIHHtt Cll8ltTJ) pacoeJtH:e:SI HeflTpOHOB Ha TSKOtt CHCT8M8. Ha
PH'AY C neHTpBJII,HHM IIHKOM xapaKT9pHHM SIBJISI8TOSI 6eCKOH81IHHtt Ha6op oa
T8JIJI:e:THHX JIHH:e:tt, ~9HTpHpOBaHHllX Ha II8CTOT8X, 3HalI8HRR: KOTOpllX Onp8'A8-
JIJmTCSI napaMeTpaMlll MO'A8JI:e: H T8Mll8paTypott. 

Ilp8KTHII8CitaSI neHHOCT:E, pa60TH 

Ilpe,nn:OJ!teHHaSI B pa6oTe MO'A9JII, T8IIJIOBOro .ll;B:ll!t8HHH 'A8!p()pM:e:pyeMIDC 
qaoTHU, _Kalt upHMep KOJIJI8KTHBHOro on:e:caH:e:a: MHOrOII8CTHIIHllX OHCT8M C no
MOJJtI,D-H860JI:E,mOro tmCJia nepeM8HHHX, HM88T C8MOOTOHT8JII,HHtt mITepec 
B Teop:im: 6pOYffOBCKoro ,ll;B:e:lK9HHSI. UeHHOCT:E, Teop:im B npMOlt8HID!X 0Bl'!38Ha 
C Tott HORJilllfflT8JII,HOtt pOJII,D,_KOTOPYJD :e:rpaeT 6pOYHOBCK08 .ll;BD8HH8.B HH
TepnpeTaium MHOI'HX HBJieBHtt B ql1113HK8 KOH.I(OIICHpO.BaHHHX ope.I(. 

B KalI8CTB8 W8HOM8HOJIOrHtJ:80RO:ll T80plili HCITOJI:E,30BaHa MO'A8JI1, A1ISI 

orracaHHJI KOJIJI8KTHBHllX 'A8!p()pM8Il,ROHHHX .ll;Bml8HHtt l'Jl06YJIJIJ)HllX M8ltpOMOJI8-
KyJI. B03MOXHOCT:E, 6HOql1113HII8CltllX upWIOllt8BH:ll Teop:e::e: .I(8MOBOTJ)JIIPY8T ee 
cnoco6HOCTb o6~CBHT:E, H806HIIHYJ) TeMUepaTypHYJD saBHClilMOCTL B8POHTHOOTH 
Mecc6ayap0Bc1toro norJiomeHHH 68JIK8MH. 

MeTO,nBMH paoceJIB:e:.a: H norJiomemtJI 8~8KTpOM8I'HRTHOro H3JIYII8BHH Ha 
npaKTllR8 :e:syqamca: pa3JI:e:IIHH8 B8l!Hli8 xapaKT8J)HCTHKH M8KJ)OMOJI8KY~ B pa
CTBOpaX. Ilpe,nn:oxeHHaa: Teop:e:a: Ylt83HB88T Ha H806XO.I(HMOCT:E, yqeTa up:e: rum-
JIH38 8KOnepHM8HT8JI:E,HHX ,lf,BBHHX BHYTJ)8HHett ,IJ;l!HSMHKR M8KJ)OMOJI8KYJI (wm: 
,Iq)yrHX H8ll80TK:e:x IISCTHU) :e: ll03BOJISI8T upOCTHM cnoco6oM BH'ASJI:e:T:E, BKJia'A 
KOJie6aH:e::ll-~OpMH II80TmJ, B Oll8KTJ)8JII,HH8 xapaKTepHCTHKH MOJI8Ity~. 

BBH:DY Toro, IITO J)H'A MO'A8JlI,BllX OHCT8M B Teop:im KOH'A8HOJIIPOBaHBOro 
COCTO.lll!RR: OUHCHB88TCSI B T8pMHBaX II80TlllJ,8ITO'A06HHX B036yJt,IteHHft, pa3BH
TH8 "ra30Boro" no,JOCo,na It 6pH38pBM ( OC~YJ)m:e:M B036YJE,IteBRRM) MOlt8T 
upOJIHT:E, CB8T Ha MHor:e:e HBJI8B:e:H B KOB,n8HCHp()B8HlillX ope,w:ix. 06 8TOM 
OBH'A8T8JII,OTBYJDT, saupm.mp, o6sap:ylt8HBH8 HSMH SipK:e:8 oco6eHHOCTH 
B OII8KTpaX paccesmwi H8:llTJ)OBOB H8 6p:e:sepax, BO MHOrOM 6JIH3K:e:8 It Ha-
6JID,naeMHM B 8KCll8pHM8BT8X no paCCeHHHB) HettTJ)OHOB Ha KB83HO)lllOM8pHOl'l 
M8rH8THK8 C!> Ni F5 • 
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ABTop 38!llmllB8T 

- pesy.nr,TaTH p83BIITott Taop:im 6pOYHOBCKoro ;D;BmitaHlI.II .nawcpMHpyeMHX 
'I8CTHU; 

- T80p8TH'I8CKRA pBC'I8T H aH8JllI3 KOppeJIJlll;!OHHllX q>YHKUKtt ,u;JitH8MJII
'I8CKlIX nepeM8HHllX .ne~pMHpyaMHX qacTHU H me npWIOllt8HlIJI K 38ml'I8M 
Cll8KTpOCKOmm K8K npRMepe KOJLll8KTHBHOro 0Ill!IC8HRII MHOrO'I8CTH'IHllX · cnc
TeM Orp8HH'I8HHHM 'IHCJIOM nepaMeHHHX; 

- MO,I(8JllIPOB8HH8, p8C'I8T H aH8Jm3 3KCll8pm.!8HTOB·no p830HaHCHOMY 
norio~emm raMMa-KBaHTOB 6eJIKOBHMl1£ M8KpOMOJI8KY~MJII; 

pa3BHTHe H nocTpoeHHe TepMo.u;imaMinm n.nea.nr,Horo rasa 6pnsepoB 
('I8CTRIJ,8ll0.I(06HWC B036yJK,IJ;eHHtt C BHYTP8HHHMR oc~); 

- TeopeTH'Iec:imll pac'IeT .u;miaMH1Iec:imx·cTpYKTYPHHX'(fBKTOpoB·paccesi:
HM H8ilTpOHOB H8 rase 6pnsepoB H aH8Jm3 Ha ero OCHOB8 3KCnepRM8HT8Jl!,
HHX .I(8HHWC. 

Anpo6axum pa6oTH 

Pesy.nr,TaTH, llOJIY'I8HHHe B ,ll,liccepTarum, ,no~:znmamcb·n o6cy,ima
JIKCb Ha cemmapax·]a6opaTop:im T80p8Tll'I8CKOtt 4lll3mtll H ]a6opaTOpmt R,I1;8p-
HHX npo6Ji:eM 06'!>e.u;imeHHoro HHCTHTYTa si:.nepHHX nccJie,noBaHnn; Ha Tpe-
TbeM M8JKJJYH8p0.I(HOM Cm.lII03eyMe'no H36paHHHM npo6JieMaM·c:TaTHCTH'I8CK6li 
MexaHmm (J(y6Ha, I984), Ha I4 BC8COJD3HOtt KOHq>9peHium ."AKTyaJILHH8 BO
npoce 4lll8HKR irnpo,nncnepCHHX CRCT8M" ( O.necca, !986) , H8 MeJt,IJ;yHapo.I(Holl 
KOHcpepemum "]asepnasi: Cll8KTpOCKO:mm: paccesmRSI 6n0Jio:rntrecitm.m 06'I>8KTa
MR" {Ilpafa, I986) H Ha ·Bceco10sHott KOHq>epemum '"CoBpeMeHHHe npo6JieMH 
CT8THCTH'l8CKOtt 4lll8HKH11 (]IiBOB, I987) • . 

IIy6JIKK8IUm 

0CHOBHH8 pe3yJ!bT8TH ,IJ;HccepTarum orry6JIHKOBaHH B ,Il;8CS!Tll pa60T8X, 
J t ' ', ,•• • • I • • 

CimCOK KOTOpwc np:ime.ne11 B KOHI.l,8 aBTOpecpepaTa. 

CTpyxTypa HQ6'I>eM padoTH 

)lnccepT8IU!ll COCTOHT H3 BB8,Il;8HRII, Tpex rJiaB, 38KJIIO'l8HM ll ,IJ;Byx 
npHJ!Olt8HHtt. Co,nepuT I20 CTpBHRlJ, MalllIDIOIIl!CHOrO TOKCTa n 6 pHCYHKOB, 
01IWJ T86JIKI.l,y. CnncoK JIHTepaTypH BKJIIOl:f88T I26 H8RMOHOB8HHil. 

KPATKOE CO,Il;EPL\lillE PAEOTl:l 

Bo BB8lI8Hmt ,naH xpaTKRi! o6sop ny6JIHKall,Hii no TeMe .nnccepTall,HR, 
o60CHOBHB88TCS! 8KTY8.nI,HOCTL pa60TH H 88 I.l,8J!b. 
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IlepBasi: rJiaBB noc~eHa Teop:im 6pOYHOBCKoro ;D;BHllteHRII tracTRD, 
C BHYTP8HH8ll ,IOrnaMHKoll - nocTpoeHa MO,Il;8J!b Yil!JyrO .ne~pMHpyeMoil 6poy
HOBCKOll qaCTim,11, noBepXHOCTb KOTOpofi COBOpl!laeT M8JIH8 KOJie6amm BOKpyr . 
paBHOB8CHOi1 q>OpMH. STH IIOB8pXHOCTHH8 KOJI868HlIJI ccpep11I'l8CKOll 'l8CTim,11 
paccMOTpeHH H8MH B § I. B o6~eM CJIYl:f88 KOJLJI8KTHBHH8 KOJI868T8J!bHH8 
,Il;BIDK8HlIJI aTOMOB HJIH me rpyrrn OKOJIO no~OllteHID! p8BHOB8CIIS! OllHCl1B81DTCS! 
8KYCTH'I8CIWMR H onTHtr~CltID,!ll Cll8KTP8MIII tr8CTID.l,ll. Han60Jiee HH3KO'I8CTOT
HHM B036yJK,IJ;8HIDIM aKyCTH'I8CKoro.cneKTp8, pacCM8TpHB88MHM H8MH, COOT
B8TCTBY8T Yil!Jyr8S! ,Il;O~pM8I.l,IDI 'I8CTID.l,ll - 90 ",Il;HXaH~e". neqiopM8I.l,HIO llO
BOpXHOCTH 38,I(88M HOpM8J!bHHMH KOOp,D;HH8T8MU <f.. '-fL , nOJIBJISDOl!nIMllCS! D pas
JI~,eHHH OTKJIOH8HHll noBepXHOCTll OT paBHOD8CHOil cqiepnqecxon qiopMH no 
ccpepH'l8CRHM rapMOHKKaM. HcnOJib30B8HH8 TaKHX nepeMeHHHX (me MOJKHO pac
CMaTpHBaTb K8K ,ll,lIH8MR'I8CKli8 nep8M8HHU8 BHYTP8HHU:lC KOJIJI8KTHBHHX ,Il;BlDK8-
HIIIll B tr8CTHI.l,8) n03BOJIWIO nOJf,Y'lHTb C~8CTB8HHU8 p33YJ!bT8TH B q>9HOM8HO
JIOI'H'l8CKOtl ,Teopmr 8TOMHHX si:.nep. Hail,neHI:l SHeprusi: H H ,Il;HCCHll8THBH8S! 
<pYHKIU!ll P3Jl8S! F .ne~pM8I.l,HOHHHX KOJie6aHHtt K8IlJm B BH,IJ;8 KBa,IJJ)8TH'IHHX 
qiopM no aw.im:Ty.naM rt.,./'- H me npOH3BO,Il;HHM no Bp8MEHlt. IlO,IJJ)06HO H3Y'I8Hll 
KBa,IJJ)yrrOJibHU8 (~ = 2) KOJie6aHM qiopMH Il0!38pXHOC'l"ll RanJIH. CoBepmeH ne
pexo~ B CHCT8MY KOop.u;imaT, CBS!38HHYIO C KBnJiell., ]',Il;8 BM8CTO nepeMeHHHX 
d.2f'- y.no6HO ncnOJib30BaTr, nepeM8HHH8 p (napaM8TJ) ~eq>OpM8I.l,HH 'l8CTID.l,ll) , 
'( ( napaMeTp q>OpMH) H TpH yrM SllJiepa fl. • , 

B·§ 2 HCXO,wI H3 ypaBH8HRtt ]8HJ!t8B8H8 ,II.JUI ~aH8MIII'I8CKlDC nepeM8HHHX 
G( l/J- nOCTp08HO KHH8Tll'I8CR08 yp8BH8HlI8 3fiHmTei1H8--CMOJiyxOBCKO:PO (SC) 
,II.JUI llJIOTHOCTll nepomHOCTR ll3M8H8HHS! COCTOS!HlIJI 6POYHOBCKOA 'I8CTID.l,ll 38 
Bp8MS! t OT H8'l8JrI,HOro COCTOSIHHS! { '<I,, 2/-l ( 0) } .no KOH8'IHOro { <A2,.u. ( i)} • . 
Oc~eCTBJI8H nepexo~ K BHYTp8HHHM nepeM8HHIDII ~ , f H fl • PaccMaTpH
B88TCS! CHJ!bHO pas6aBJI8HHHll. paCTBOp 3Jl8KTpll'l8CKlI H8tlTp8.nI,HHX 'I8CTHU, 
'ITO n03BOJJJI8T H8 Y'IHTHB8Tb me B38HMO,IJ;8tlCTBll8. 

B § 3 yp8BH8HH8 SC pemaeTCS! B ~6opaTopHott CRCT8M8 ROOp.u;litH~T. 
]J.7IH. 'l8CT:tm, llM8~ B pBBHOB8CIDI ccpepU'l8CKYIO ~PMY• IlOJIY'I8HH8S! llJIOT
HOCTb BepOS!THOCTR p (clJYHKll,IDI I'pmm ypaBH8HllS! 3C) RCnOJib3Y8TCS! ,II.JUI 

BH'IHC~8HHS! npocTefunmc BP9M8HHHX KoppeJISII.!,HOHHHX <pYHKIUIA ,ll,lIH8MH'I8CKHX 
nepeMeHHilx'. B traCTHOCTR, Ha OCHOB8 o6~en Teopmt JIHHefuloro OTKJIKK8 
,ll,lICCmI8TlIBHOtl CHCT8M!l Ha T8PMH'I8CK08 B03M~8Hll8 paccMoTp8H8 cneKT
pa.nr,HaS! TenJI08MKOCTT, ~eqJOpM8I.l,HOHHHX KOJI868Hllll 'I8CTRlJ,. 

B § 4 ypaBH8HH8 SC MO,ll,liqlltll,HpY8TCS! ,II.JUI 'I8CTRD, C paBHOB8CHOll 
3JIJilIJICOH,U,8J!bHOtt q>OpMOtt (BllTJmYTlitt SJLIDIIICOH,I( BpameHWI). YpaBH8Hll8 no
JIY'I8HO B npe.nno~OJK8Hlm, trTO KOJie6aT8J!bH8S! 3H8prHS! traCTim,11 CO,Il;8pl!mT 
.nonOJIHHT8JibHHll. rapMOHlltr8CKlitt VI8H no M8JIHM t -KOJie6amm:M. Hatt,neua 
<pYHKIU!ll I'pIDia SToro ypaBH8HRJI, no3BOJIS!IO~S! Ollpe,Il;8JmTb p83JIH'IHli8 
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Koppe.JIJIUHOHH!:W qJYHKIJ,lnt, Heo6xo.nm.me B Cll9KTJ)OCKOim'J8CKIDC llpWIOl!temmx. 

BTopag r.JTaBB llOCM!lleHa IICCJie.noBBHmo npoRBJieH:ruI BHYT1)8HHelt ,Itmia
MRKlI troCTID\ B cneKTpaX paccomum II nor;romeH:ruI aJieKTpOMal'HHTHoro ns.rry
qeH:ruI. Pa3BIIT3JI B nepBOf! rJiaBe Mo,neJII,.JIW,nKOfi 6pOYHOBCKOfi qacTHIUI npII
M9HH9TCJI B K8'I9CTB9 ql9HOM9HOJIOrnqecKofi T90pIIII ~ H8lit8CTKIIX M3KpOMO
JI9KYJI B paCTBope. 

B § I paccMOTJ)9HO BJilil/IHII9 ,neqiopMalJ,lIOHHHX KOJ196aHIIfi M3KpOMOJ18KYJI 
Ha cneKTJ) Mecc6ayapoBcKoro rror;romeHM. Mecc6ayapoBcKaa MeTKB C'IIHTaeT
cn npo'IHO CM3aHHofi C noBepXHOCTbD MaK_POMOJ19KYJIH II yqaCTBYJDI!l8fi B 98 
Bpal!l8T8JII,HO-KOJI868T8JII,HOM .T9llJIOBOM .nBBlltSHIIII.C yg:eTOM Toro,qTo OCHOBHOfi 
BKJia,n BO BpamaT8JII,HH9 3qxp9KTH nplI Mecc6ayapoBCKOM norJiomemm BHOCHT 
nOBOpOTH 6pOYHOBCKOtt 'UICTRIUl Ha M8JIH8 yrJIH, Hail.n8HH 3BTOKOPP8.JIJIUHOH
H8H qJYH!Ol,RSI BaH-XoBB lJ;IJl M9TIW II 8qxp9RTHBH08 ceqeBHe 1)830HaHCHOro no
rJiomeHWI raMM8-KB8HTOB rJio6y;rgpHHMH M8K_POMOJI8KYJiaMR. CTaTHCTIIqecKoe 
ycpe,neeHHe npOBO,nB'.TCH no c;ryqafiHOMY Ha6opy yrJIOBJ:DC CKOpocTett MaKpOMO
JI8RYJlli II no aa6opy ,Itmiar..mqecruoc nepeMeHHHX KOJt718RTHBHoro .ne\l)opMaIUIOH
Horo .D:BR11t8HWI, BB8,n8HHHX B nepBott rJiaBe. B OTCYTCTBR8 .ne\l)opmu:um pe-
3YJioTaT CBO,nB'.TCJI K H3B8CTHOMY paHee lJ;IJl JK80TRHX q8CTID\. HaimeHa Bepo
HTHOCTb p830H8HCHOrO norJiomeHWI f' (~KTOP ]8M6a:-Mecc6ayapa), on:pe.ne
Jifl8M8JI .D:BYMR· qJ9HOM8HOJIOI'KqecIO!Mll napaMeTpaMII, CM3aHHmvm C "rroBepx
HOCTHHM H8TJm8HK8M" M8KpOMOJI8KYJIH,ee pa3M8pOM·H BHYTP8HH8il BH3KOCT!,D. 
~ f' no;ryqeHo xopomee corJiac:e:e c axcnepl!MeHTSMH Ha r;ro6y.7Uip-
HHX 6e;max. B BTHX 3KCnapIDA8HTax H86JID,n8JiaC!i H806H'IH3JI. T8Mll8paTypHaJI 
38BHCHMOCTb f 

1

( T) - 6HCTJ)08 YM8Hbmemrn B8POHTHOCTII nor.11omeHM llplI 
T > 200 K. B Haman Mo.nam YM9HbmaHHa f' c pocToM T 06'!,JlcHHeTca pes

KHM YM8Hbm8HH8M BpeM8HlI 33Tj'XaHM ,newopMalJ,lIOHHHX CMemeHnff, nponoplJ,lIO
H8JII,HOrO BHyTpeHHefi M3KOCTII MaKpoMOJiaKyJIH. 

B § 2 paccMOTJ)8HO BJIIIHHII9 BHYTJl8HHatt ,ItlIH8MHKH qacTnn B npe.u.-~a
raeMo! Mo,naJIH Ha crreKTp pa.JTaeBcKoro paccaHH:ruI cBeTa. Ilpome Bcero npo
cJia.mtTb BJIHJIHII8 ~8WOPMal.UIOHHHX KOJie6aHIIf1 HS Cll8KTp ,nenOMpII30B8HHOrO 
pacceHH:ruI, nOCKOJII,KY B 3TOM M8To,ne, YCTpeMJIIDI yrOJI pacce.imM K HYJ!Xl, 
y,naeTCH lICKJ!i)qB:TI, 8qxp9KTH IlOCTynaTeJII,HOtt .ne:@ysim qaCTRIUl K8K neJioro. 
HcnoJih3YJI llJIOTHOCTb B9pOHTHOCTII lI3M8H8H:ruI COCTOJilUIJl qacTl'lll!l, Haff.neH
Bym B § 3 II§ 4 nepBOil rJISBH, Hall,neaa cneKTpaJII,HSH IIHT8HClIBHOCTb 
pacceHHHoro CBeTa B o6on paccMoT:peHHHX TaM c;ryqamc - ~ qacTnn cq,e
pnqecKoil II 3JIJiillICOll,n8JibHOil \POPM- TeH30p llOJIJIPII3YeMOCTlI qacTl'llUl cq:e:
T88TCJI nponopil,iIOHaJibHHM 98 T8H3opy HHeprnm:. CnaKTpH onpe,ne.JT.IIIOTCJI o.n
HIIM qJ9HOM8HOJIOrnqacKHM napaMeTJ)OM - K03qqimul9HTOM Bpal!l8T9JThHO-KOJ186a
T8JibHOA ,ne:qxJ.iy3IIII Dv , II me xapaKT8plICTIIKH cymaCTB8HHO OTJIHqaJOTCJI OT 
ll3B8CTHHX B MO,n9Jllt BpamaTOJThHOff ,n:;yqxpy3IIII .llt8CTKHX qacTnn. 
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B § 3 ll0,IJJ)06Ho paCCMOTJ)8HO BJilil/IHHO npamaTeJibHO-KOJI96aT9JThHOro 
.D:BID!tOHHJI .newopMIIpyeMHX qacTnn B .lltll,IijtOCTII Ha CII8KTP .nenOJIHpH30B8HHOro 
KBasnynpyroro paccaJIH:ruI CBeTa. YpaBH8HH9 3C B CHCT81/18 KOOp,nHHaT, CM-
38HHOft C qacTnnatt ( § 2 rJI8BH I), MO,nHqimJ.1ll)OBaHO Ha c;ryqatt npo,nOJibHO
noBopOTHHX B036YJ!t,!t8HHtt, OllHCHBa91/IHX qeTgpbMH napaMeTpaMH (c qnmcnpo
BSHHHM 3HaqeHH8M f ) . Hatt,neHa qJYHKIJ,M I'pHHa 3TOro yp3BH8HM •. · C 98 no-. 
MOlll]:,l!l 1/IOJKHO BH'IllCJIHTb KOppe.JIJIUHOHHYJO qJYHKD,ll!O cnrnaJia pacceHHHOro noJIR 
npn .nenOJIHpll3.0B3HHOM paccamnm lJ;IJl JIID6oi1 38BHCHI/IOCTH KOMIIOH8HT T9H30-
pa llOJIHpll3Y8MOCTII qacTHIJ,8: (MaKpOMOJ18KYJIH) OT nap~M8Tpa .nawapMarum 13 • 
Haw paccMOTJ)9HH c;ryqan, Kor.na KOMIJOH8HTU T8H30pa nOJISIJ)R3Y8MOCTH 
B co6CTB9HHOi1 CHCT8M9 MaK_POMO~OKYJIH nocTOJIHHU Il·KOr,na Olm nponopI1,1!0-
H8JII,HU Taasopy HHaprnm:. H3BecTHmi pesyJibTaT ~ xoppa.JIJIUHOHHott WYHK
rnm: CllI'HSJia pacceHHHoro CB9T8 l(t) HS E8CTKHX Tp9XOCHHX 3JIJIHIJCOll,n8X 
n:pe,ncT8BJIJl8T co6ott JIHHefuIYJO KOM6HH8nRIO IIJlTH 8KCnOH9HT C Bp9M9H8MH pa~ 
JI8Kcarnm:, CKOHCTpynpoBBHHUMR R3 rJiallHHX 3HaqeHHff T8H30pa Bpal!l8T8JibHOfi 
.mt@Y3HII. B Halllel/1 c;ryqae OCHOBHllM B I( t) TOJK9 JIBJIJl8TCJI 3KCllOH8HlJ,liaJib
Hllli BKJia,n, CllJibHO 33BHCmltllfi OT napaMeTpOD, onpe,neJlfIJOmnx lflOPMY 'ISCTll
nH, HO OH npoMO.DYJmPOBBH rnnepraoMeTpll'recxott WYHKD.llail, saBRcamett OT 
Bp9M9Hll, napaMaTpOB \POPMll H KOHCTSHTU, onpe.neJIR9MOi1 K08qqimul9HTOI/I no
B9pXHOCTHOro H8THllt8HWI II K08@mur9HTOI/I Tp9HWI qacTl'lll!l. lJyBCTBHT8JII,-· 
HOCTb no.rry•.aHHHX \POPMYJI K 3TRI/I ne:peMeHHHM .naeT B031/10lltHOCTb lIX 3RCne
PliliI9HT8JibHOro onpe,neJI8H:ruI R conocTaBJieHHJI C pe3yJII,T8T8MH OllHTOB no 
T8MII8p8TypHOtt saBHClIMOCTII 3qxp9KT8 Mecc6ayapa. 

TJiaBa III nocBHmeHa n3yqamno 'ISCTnneno,no6HHX B036YJ!t,!taHRtt 
C BHYTP9HH9ff ,nHHaMHKott B H8KOTOPHX KB83HO,nHOM8PHHX CHCTeMax T90PIIII 
KOH.U8HCil:pOBaHHOro COCTOJIHHJI. 

§ I Ill/leeT o6sopHHi1, BBo,neHtt xapaKTep. B HeM onncaHU 6pnsepu -
qacTID\eno.no6HHe B036YJ!t,!teHM, BHYTP9HHRR: ,ItmiaMHKa ROTopux npoHBJIJ1eTcH 
B ".nmcaae" q>OpMH lDC llOB8PXHOCTll •. Bpnsepu BBO,Il,fITCJI Ha npliliiape KJiaCCH
qecKott MO,neJIH cxmyc-Top,noHa ( CI') , llllipOKO 3KCllJIY8Til:pY8MOft B llOCJI8.nHll9 
ro.nH ~ onncaHWI 6QJII,moro 'IllCJia pasmqnux no cnoeMY xapaKTepy HB.JTe
HHtt B KB83HO,nHOliI9PHHX CHCTeMax Taopmt KOH.neHCil:pOBBHHOro COCTOJIHHJI. 
BM9CT8 C ,IJJ)yrm.m MO,nBMH ypaBH8HlIJI CI' 6pn3epu JIBJIJIDTCH 3JI9M8HT8pHm.m 
B036y,it,!teHIDIMII aTott I/IO,U9.IIK. Cpe,ne: ,IJJlYI'lIX CO.JTIITOHHHX 1)amaHHfi OHR, o.nea
KO, 33Hm&IIOT oco6oa nOJIOlit9HH9 BBHJIY HaJIHtm.11 BHYTP9HHRX OClJ,iI.1IJI.RIUttt, 
qTo nplIBO,nHT K CJIOlltHOMY 8H8JIHTRqacRorzy BR.DY orneqalOIItHX HM pemamdt. 
06CYJK,1T.88TCH qJ9HOl/l9HOJIOrIIH Il,n98JII,HOro rasa qaCTID\9llO,no6ma: B036yx,Ita
HRft, ee,ycnaXR, H8KOTOpue npo6JI8MH H napcneKTlIBU. 

B § 2 IlOCTpoeHa T8pMO,ItlIH8MllR8 :;y,neaJibHOro ra3a 6pH39POB CHCT9MH 
Cmiyc-rop,noHa. EcJIH He yq:e:THBaTb B3aID,'IO,U9ttCTBH9 6PII38pOB, BC9 T9pMO-
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.inmawqecKHe ~ MOryT <lUTb Hail,J:teHU TOtJHO. BKJia.n; <lp1rnepoB B. Tep
MOJJ;l!HaMRKy OK838JIC.II CYlll9CTB9HHHM. 0,JJ,HaRo cpaBHeHHe 3TlIX pe3YJibT8TOB 
C 3RcnepHM9HT8MH no H3MepeHIDlM MaI'HRTHOii T9llJI09MKOCTH MaI'H9TlIK8 CsNi F3 
(~ Olll!CaHM JJ;l!HaMIIKR Clll!HOB B 3TOM KB83HO,JJ,HOM9pHOM ql9ppOM8I'H9THK9 
paHee npeA11BraJiaCb KJiaCCHqecKa.lI MO.Il9Jib CI') H_ C pe3YJibT8TaMH q:e:cJieH
Hl:lX pacqeTOB nOK83UBaeT, qTo qi9HOM9HOJIOI'H.II H.Il98JibHOro ra3a COJIHTO
HOB, B qacTHOCTH <lpH39pOB, Hj'JK,Wl8TC.II B YCOB9pill8HCTBOB8HHH. B03MOlltHO, 
<lOJibmyIO pOJib lII'paeT B3aHMo.n;encTBH8 COJIHTOHOB .npyr C .npyrOM H C OCTaJib
HUMH B03<lYJ!t,IJ;8HRIIMH B CHCT8M8. 

B § 3 .· paCCtmTUB89TCS! BMa.n <lp:e:sepoB B romawqecKHe H CTaTHqecKHe 
CTPYKTYPHUe ~RTOpU (.llC<li). IloJIYq8HU O<llltlI8 Bllp821t9HR.II WIJ! JJ.C<li Heynpyro
ro paccemm.lI HenTpoHOB Ha H.n;eaJibHOM rase <lpH38pOB. BHYTP9HHH9 OCiijIJI
JI.IIlJ,lm <lp:e:sepoB 3Haq:e:TeJibHO-YCJIOJ!!llm:JT 3TH·pacqeTU no CpaBHemm C pac
qeTaMH JJ.C<li WIJI .JWyrIDC qacTIUl,eno.n;o<lHl:lX MO.Il (KHHKH, aHTHRHHIW) .JJ,o ycpe.n;-
H9HID1 no qacTOT8 BHYTP8HHHX OCIJ,WIJlJDJ,lltt <lp:e:3epa Hall.neHHHe ~pMYJIH. 

S!BJim:JTC.II Totmw.m. Ycpe,JJ,HeHH8 npOH3BO.n;HTC.II npH6JI:e:21t8HHO npH YCJIOBHH 
"HH3KHX T81\ffi8paTyp" (xopomo BllllOJIHJDlllt9MC.II B 3RCnep:e:M8HTax Ha KBa3H
O,JJ,HOMepHHX Ma:rHeTHKaX). IlOK83aHO, qTo TaR HasUBaeMHtt npo.n;om,Hutt JJ.C?II 
COCTOHT H3 ~eHTpaJibHOro llHK8 (UII) H <lecROH8tmOttnoCJI8,ll;OB8T8JibHOCTH 
CaT8JIJIHTHl:lX llHKOB C BllCOTaMH, CHJibHO j'M8HbmBIDlllHMllCSI C y,JJ,HJI8HH8M OT 
lllI. Hatt.neHU qacTOTU, Ha ROTOpl:lX pacnOJIOJJteHU caT8JIJIHTH H o<lCYJK,WlilTCSI 
HX CBOttCTB8. "Ilonepetmuii" ,UC([> TaIOKe o<lpa3yeT <leCROHetmutt pSJ.Il caTe.JIJIH
TOB, a BKJia,noM ero B lllI Momio npeHe<lpe%. 

B § 4 o<lDt1Ie qiopMYJIH wm JJ.C<li <lp:e:3epoB npHMeHm:JTcSI wm aHamsa 
3RCII8pHM9HTOB no pacceSIHlfiO HeirrpOHOB Ha Cs Ni F3. IIo.npo<lHO pacCMOTpeH 
UlI H nepBHe, HaH<lOJiee lll!T8HCHBHU9 caTeJIJIHTH B JJ.C<li H npOBO.n;HTCSI cpaB
H9HH8 C llHKaMH, Ha<lJIIO,Jr,a8MHMH B aRcnepHM9HT8X H .n;o CHX nop He llM9illIIID,lli 
a.n;eKBaTHOro Olll!CaHM. KaqecTB9HHO CBOttCTB8 3RCII9pHM8HT8JibHl:OC ·IIHKoB 
H C8T9JIJIHTOB, o<lyCJIOM9HHl:lX <lpH38paMH, 6JIH3KH. 0,JJ,HaRO R ROJIHqecTB8H
HOMY corJiacmo C 3RcnepHM9HTOM HCnOJib30B8HH9 MO.Il9JilI H.n;eaJibHOro ra3a 
<lpH3epoB He npHBO.n;HT. O<lCYJK,W!IDTCSI B03MOltHU9 ~u 3TOro H9COBna.n;e
HHSI. 

B saRJDDqeHRH cqiopMy"JmpOB8HU OCHOBHU8 pe3yJibTaTU, n~eHHHe 
B .n;HCCepTa~. 

B IIDMOJJt8HHH I npHBO.IlHTCSI Buq:e:c;reHHe KHHeTHqecKott 3Hepnm 
H .n;HccmiaTHBHott WH~ n.n;Rott KBUJIH, OIJYllleHHoe wm KpaTKocTH B § r 
nepBott rJIBBU. 

· B @HJIOJK8HHe 2 Bu,neJieHu rpoM03.n;KHe Bliq:e:c;rerum JJ.C<li pacceJIHM 
H8ttTpOHOB Ha <lp1rnepax. <liopMyJIU, ll~9HHU9 TaM, :e:cnOJib3YJ!)TCSI B § 3 
nocJie,JJ,Hett r.naBH. 

8 

0CHOBHH8 pe3YJibT8TH pa<loTU: 

I. IIocTpoeHa aHeprM H H .n;HccmxaTHBHa.lI <pYHIW,IDI F Mamnc ,ne<p0p
MBI.UIOHHHX ROJie<lam1tt D.n;ROii cqiepnqecKoti: qacTIIll,U B ROOp.n;HHaTax d,. "'I'- , 
IlO.IIBJI.IIIOIIUIXC.II B pa3JIOK9HHH OTMOH8HHH IlOBGpXHOCTH qacTIIll,U OT paBHOBeC
HOit q,opMu no ccpepH'Iec.KHM rapMoHHKaM. !'emeHne no;n;x:o.Ilffilletl rn.npo.n;HH8MH
qecKott 3a.u,aqx1 no3BOJIHJIO onpa,neJIHTb H H F B BH.n;e 6wmHailHHX WH~tl 
<1..,.,1'- H\ d,.,;,. c xoaii$m,HeHTaMH, onpe.n;a.'IIIeMUMR qepea napaMaTpH qacTIIll,U 
Hoe OltpYJK9HIDI (BR3KOCTb, nJIOTHOCTb, UOB8pXHOCTH09 H8Tmit9HH9 H pa3M8p 
qacTIIll,U). · 

2 • .If,n.lI KBa.npynOJibHUX KOJie<laHHit ( ;l. = 2) Hall,naHo RHHaTHqecxoe 
ypaBH8HlI8 3ilHmTeilHa-CMOJIYXOBCROrO·B npocTpaHCTB8 JJ;l!H8MHqecRHX'nepe
M9HHl:lX r/.. 2,IJ. , Olll!CUBaillll89 6pOYHOBCK08 ,n;m!lK8HH8 H821t8CTRHX qacTIUl, B pac
TBOpa. CoBapmaH nepexo.n; B cn:cTeMy 1toop,11,1maT, cBJl3aHHYJO c qacTIU1,afi, 
B KOTOpotl oHa xapaKT9pH3Y8TCSI napaMaTpOM .nef,opMa~ -~ , napaMaTpOM 
qiopMU ! II 11a6opoM yrJioB 3Ii.n:epa fl • YpaBHeH.ra ac H <lOJiea odmae ypaB
HeHHe <lioRRepa-JlJraHKa Hail,J:teau Taiate B 3RBllB8JI8HTHl:lX d.21' B8Ul9CTB8Hl!UX 
nepeMeHHllX. > . . · •·· • • ' 

3. I!OCTP08HU pemeHHSI ypaBH8lllI.II SC ,ll,JI.II ,necpopMHpyeMUX qaCTIUl, 
c paBHOBecaoil cipepllqacxoil cpopMott·ll cpopMofi aJIJmncoH,na BpameHH.II. H3yqe
HU .i>p8M8HH08 IIOB8,Ll9HH8 II Cil8KTpaJibHUe CBOllCTBa RoppOJI.IIlUIOHHllX IPYH~t1 
,ll;HH8Mlt'l6CICHX napeM8Hlll1X, Il03BOJI.IIIDmH8 pemlITb P.II.Il CII8KTpOCKOIIHqemrnx 
sa,naq. B qaCTHOCTll, paccMOTpeH OTMHR CHCTeMll ,necpopMHpyeMHX qaCTIUl, 
Ha CJia6oe T8pMRqecR08 B03MYlll8Hlle H Haii,nena cne1tTpaJibH8.II T8IIJI08MKOCTb 
CHCTeMU. Ilo3IYqeHHll8 1topp8JI.1ITOpU xapawrepli3YJOTCR "npamaTeJibHO-ROJia6a
T8JibilllM Itoaqipllu.HeHTOM .IlH@lY3lm" ,3aBHCHmllM OT BR3ROCTH tmCTIUl,H ll 01tpy-
lit8HWI, R03ifxlumH8HTa IlOB8pXHOCTHOro ll8T.fH(8!HUI II p83Mepa 'I8CTIU1,H. 

4. Hall.neHo a@laKTHBHoe ceqeHue pe3oHaHCHoro ·uor;romeHM raMMa-
1tBaHTciD Mecc6ayspoBCIGIMll M8TK8Mll, BIIO,lij)OHHU:MH Ha UOBepXHOCTb rJio6yJiu. 
Ilp8,lT,IIOllt8HHaJl MO.D;8Jll, ROJIJI8ltTRBHOro OilHCaHIDI T8IlJIOBOro .n;eqiopM~OHHoro 
,mm.lKeHWI M8ltpOMOJI81tYJI Il03BOJIWI8 o6'b.lIC!llITb oco6eHHOCTll TeMIIepaTypHotl 
38BltCUMOCTli B8pOJITHOCTII p830HaHCHoro nor.11omemm raMMa-RBaHTOB 6eJIRa
Mlt, o6aapYJ!(8HHU8 3RCnepHM8HTaJibHO. 

5. PaCCMOTP8HO MHJIHII8 BHYTP8HHCfi ,lJ,11H8MIIItH qaCTIUl, Ha cneRTP .n;e
IlOJI.IIpll30B8!lHOro p0JI89BCROrO paccemnm CBOTa. Ero xapaRTepIICTIIKll cy~ 
mecTB8HHO OTJmqaIDTCR OT ll3B9CTHIIX ,IJ.JiiI MO,neJill .lK8CTKHX qacTIUl,. IIo.npo6HO 
ll3ytl8HO ,l{Oll0Jl!Illll30BBHH09 paccaJIHne CBOT8 B npn6JIIDK9HHH npo,nOJibHO-no
BOpOTHllX KOJie6amlJt .ne<p0pMHpyeMHX 'I8CTRU B Jlill,lUtOCTll. 

6. IIocTpoena T8pMO,lJ,1Ul8MHK8 H.Il98JibHOro ra3a 6pll38pOB - qacTIU1,9IlO
,l(06HllX B036YJiV(OHIIfi C BHYTP8HHBMII OCUIJ.)IJI.IIlUUII _: B MO,I{8JIH CHHyc-rop.n;o
Ha. Hatt;wnua.lI Ten;roeM1toCTb rasa <lpn:sopon ucnoJib3yeTC.II wm aHaJIH3a 
3ltCII9PllM9H'f0B ua ltB83llO,nllOM8pHOM MarneTlnte (SN i F3 • 

I) 



7. Bl:l'llICJI8Hl:l ,l(IU!8Mll'I8CKII9 CTPYKTYPHl:l8 q:8KTOpl:l (.nm>) paccemuut 

H8llTpOHOB Ha H.n;eaJibHOM 1'838 6pH3epoB: "npo,n;OJII,Hl:lll" H "nonepetJHl:lll" .UC<li, 

,COCTOffillll8 H3 IJ,8HTpaJibHOro mma H 6eC,KOH8tJHOrO Ha6opa caTeJLJmTill:lJC JilI

HHtt. IIO,Iq>06HO aHaJIH3upyroTCR, 3KCII8pID118HTl:l IIO paccemUW HettTpOHOB Ha 

Cs Ni F3 • 06Hapyitt8HHl:l8 D HlIX rmKH COIIOCTBBJimOTCJI C caMHMH HHT8HCHBHl:l

MlI (nepBl:lMR) caTeJIJIHTaMJI B .Urn> 6pH38pOB. 
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