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OBIJlAR XAPAKTEPMCT11KA PABOTH 
; 

'AKTyaJI~m:icTh rrpo6Jie~. ·. · ' . 
. . Co Bp9H9HH HaqaJia ··c:aoaro paSBHTHH KB8HTOBasi TeopmI· .n;ocTHr-

~Jia BIIS'tJBTJISIIOOUll pesy.!IbTSTOB . OT,· od'E>f!CHSHHfl ·· cneKTIJOB .... HsJiyqeHHSI .· · 
8TOMOB ' .rio •. · MO.Ile~ . . . . 9JI9KTpocia6oro . , · B88ID,IO,I{9tlCTBHfl · 
Ba:£m6epra-CaJI8M8 •. BMecTe , C · TeM. T9OpHfl:". CTOJIKHYJI8Ch . C · .TaRHMH 

. 'npodJieMaMH~ · Kak : rrpoClJI9M&c YJibTpa~OJI9TOBHX • - paCXO,m!MOCTea. , K .·; 
, npo6JI8M8. 'CBf!88~8SI C T8K)188HB89MOtl TeopeMoi Xaara ~, , ITOSTOMY 
· coBpeMemiaH KBaHTOBafl_ ireoiraH He HBJiffeTcfl : cTpoaHoa TeopHea • 

, '688Rl)YICfn9iCfl Ha· XOpOIIIO .cirrpe,ne.JISHHHX H HenporiraopetnmHX IlOCTYJ18,,- : 
Tax. TaK. ,no· cin-rrop ,no ·i<oHUa He stcHo, HMf!STCfl .~.- coBpeMeHHaa 

~ ·, 'KB8HTOB8fl TeopmI IIOJifl. COBM9CTHO:A: BHe T90pm! B08MYJll9HHH i (rrpo6Jie-
, ' f . , . . , , .. , ,'i . c :, .. 

~ . M8 HYJih-88pSl,n8). ITOIIHTK8. /IIOCTpOllTb IIOCJI9,I{OB8T9JlhHYJO : T90pHIQ, . 1 

· oIIHpaIOO!YIOCfl Ha, 'l.;aKne rrocTyJiaTH~ _CiHJia npe.zmpHHf!Ta B ;7 paMKax 
·· 8KCHOM8Tffq8CKO:A: KB8HTOBO:A: T90pm1HO.Jm. OCHOBHHMH Il0)U(O,I{8MH B 
. KB8HTOBOI Teopim' IlOJisi' f!Mf!IOTCSI rro.nxo.n Ba1l:TM8H8, rro.nxo.n JleMaHa, 
.1CMM8H8HK8H UHMMep&8H8 H rro.nxo.n Eoro.JIIOboBa,Me}l13e,I{eBa HIIOJIHBa_;; 
. H6Eia. ·B· pru,raax •i<oToporo y,naJioc1:, ··:sriepBHe YCTaHOBHTh. • nHCrrepriH°oH~ 

•', HHS COOTHOill9HHfl. XOTfl B tieJIOM rrporpaMMy IIOCTpoeHHfl T8KOI Teo:p1m 
,• - ;OCYJll9CTBHTI,';H9 '.y,naJIOCI,, IIOJI,0Iemn.ie-B paMKai-: 9Toro. H8I!p8MeHmi 

pe8Y.!IbTaTH. rrosBo~ BH:A:or1f Ha ·noBH:A: ypoBeHn rroHHMaHHf!~~YHJlaMe!t-
. TaJibHHX . 4]HswiecKHX. npmrn;m!oB, ~JI9lK8mHX 'B OCHOB9, :KBaHTOB0£1 .· 

. · , Teopmr:· , B HacTomnee Bp9Mfl KB!lli'l'OB8fl .Teopm!'. npa,ncTaBJifl9T .-.•. co6oa' , 
: • -• ' • • <-• < e - C ,_ ' ,' 

COBOKyrrHOCTb pas.mrnmx M9TO,I{OB, BSaHMHg ,I{OIIOJIH~ .npyr .npyra, -
li. BM8CT8 ~p,mpymm:x rrpe,nCT8BJI9HH9 0'~Yli.n8M0HTa.!IbHHX 'saKOHaX. 

!, 1 , · MHKpOMHpa~ IlpH 'STOM Oo.!Ibmoe · sJiaqeHHe ll> ·aKTya.11i,HocT1> HMeeT.~ 
: , , ,• ": ' ,\_ , , • ' :. , - , - . ~-' , •-. ' '-, I - / . , , 

.\ paSBHTUe HOBHX M9TO,I{OB, KOTOpHe. MoryT paCIIIHpHTh. 9TO rrpe,nCT8BJI9-;:-- , 
HHS~· ,, .. - ' . . 1 . • • ' 

. , HaH60Jinmee pacrrp6'cTp8:H9HH9 B KBaHTOBOtt TeopHH IIOJiyqHJI .Me.,-·. 
~ ,. _, , ·. ' - -:-- - / . . 

TO.I{ c- KaHOliffq8CKOro KBaHTOB8HHH,' o:rmpamntltcfl Ha P8MHJil,TOHOBY 
· mrnaMHi<y. : B 9'1:0M Me!o.ne rrpe,nrroJiaraeTc_fl. qT6 cocTogmi:e 4iHsffqec- , 
:Ko:A: cHcrreMil B MOMSHT BpeMeHH -t orrpe,neJif!eT: ae -cocTomrn:a · H · 13 
11ocJie.nYJ()lllmt MoMeHT t+d t. sBoJIIOUHSI cHcTeMH oIIHcHBaeTcfl c. rroMolllbio -

· yPaBHeHHH Uipa,nHHr_epa~ ·· npyrott MeTo,n '1X>JMYJIHpOBKH • KBaHiroaott 
Teo~ OWI IIJlS.nJIOJKeH ooAHMaHoM, · H · 13 - nacTomnee BpeMsi ·- HameJI 

~ mHpOK08, IIpHM8H6HH9 i OCOCiemio IIpH H8ycI9HHH K8.JIIlCipoBO~ T90pml. 

. . . /

1 

l Ob \~A;;_11(.-~~;L.fii ,m~rr..· .. r ... · .: . 
nn~~sux 1:1cc:,~;i~n1us::l t. . - . / 

... t;WS!f~!dTEHA . · \ 
,,. 

,. 

/ 



' 

__ B: OCHOBJ. M9TO,n;a , 6HJIO m;i~m:mHO .n;Ba npmnuma. IIepBml: -' . 9TO npli- .It9_JI9Hli9 M8Tpl!U M9JIJI_9p8. H He. HCIIO.lll,SY.lt 'l'90plll> OIIepaTOpoB B (l)o-

. ~ C~'Ileprro3HllIDf aMIIJ!liTY,JJ; BSP?HTHOCTH, COI'JI80H? )<OTOpoMy aMII::-: : ICOBCKOM Ilp5)CTp8HC~B9_, ,IIJm aTOM" ~-Ma~a· o:iipe~t:i~eT·C.lt 9 IIOMOOU,D .. 

:mi:Ty,n;a·Bepo.1tTHOCTH _BCHKOro co6HTlifl npe.ztCT8BJI.lt9T COOO:lt CYMMY _aM- fl)st!HMSHOBCIGIX 8MILIDITY.It- 3.ztec:E, HM88TC.lt B ~-CJI8JlYIIU88: ·CorJiac-,; 

~II.IIllTY.It pas~;aJI1T9pH8TliBHHX,B03MOlKHOCT9:lt ocYlliecTBJIBHlifi 9TO- HO riepBOMY IIOCTYJI8TYfl>stffiMaHOBCKOrO.IIO.ItXO.It8, S~8Tpml8 pacce.11.; 

··ro '.co6HTli.iI~_B ~nJIMaHOBCKOM.(IJopMa.1Ili3M~ 11crroJI180BSHHe sToro npli- ':.- HRH ~ol!ieT 6HT1 npe,n;cTaBJieHa B. BH.Ite -· CYMJ-m aMIIJIHTY.ZC --pas.mrnmx 

;HUli!I8 S8KJIIO"<I8JIOCh B. TOM, "<ITO •. 8MIIJIHTy~a BepO.fITHOCTli rrepexo,n;a. 'qa.:.. . . 8~T8pH8TliBHHX' BOSMOJKHOCT8~. _ OCYm8CTBJI9HH.lt npouecca .pacceHHH.11. B 
CTfilW H~: TO"(JKH qa· , _rite oHa ~dHJia I3 MOMeHT B~eMeHH· t~, B TO"<IKY K~q:e_cTBe TaIGIX BJI"bT~pHSTliBHHX BOSMOlKHOCTe~ MoryT p~ccMaTPBI3aT1>-: 

qb B MOM9HT Bp9M9Hli tb 8CT1 CYMM8 BKJI8.ItOB OT .,Il;Blll\9Hli.fI _ KJI8CCli-:; . C.fI pas.mrnme 'IIpOCTpaHC~B9~0::-BP0M9~8 B9pcm(_QCYIIt9CTBJI8IDm, 

__ qecK0:0: ll8CTlillll JIO_ BC8M -MHC.JillMHM ___ ,rpaeKTOplIHM. B .CJiyqae, KB8HT_bBO:lt ._·· ·-npouecca .paccesm.zsi. Il:rmIDOJJil!aJihll8.lt ·HOBHSH8 ~.ztSHHoro_ IIO.ItXO.It8· 88K-: 

, rreopIDi J!OJI.lt HHTerpa.rr rro BceM. TpaeKTOpll.fIM _ sBMeH.HSTC_s_I Ha mrTerpaJI JIIO"<Iae_Tca B_ TOM, }ITO :( O'l'~e OT MeTo,n;a ~YHRUHOHa.in,Horo HHTe.:..,_ 

' ITO BC8M KOH(lm:ryparimm:HOJI.fI. BTopo:lt IIOCTYJIST S8KJIIO"<I89TC.fI:B, TOM, .. ··_, rpHpOiiamm MftH8'HCIIOJII,SY8M BTOporo (lJeimMSHOBCKOro, IIOCTYJI8T8, 

/ l!T~ BK1,J8.ll i 8MIIJiliTY.ItY- K,8JKJrO;l irpaeK'ropmr· paBeH exp<ksba [g(t)]) (· .· 'T.e. He ~CIIOJI1,SY',8M. -npe,n;rrOJIOlK9Hli.fI O ·To1.1; 1
. qTo '·srn 8MIIJIH~Y'.Illf 

. 'r,n;e Sb/g(t)] ,-~8CClil!8~K09_.zte~CTl?H~. BWIBCJieHHoe ,I{JI.fI'_'l'p88KT?-. - ,._ .·'. sa,n;aIOTC.lt C IIOMO!lthIO 9KCII~H8H'l'OT_ ,ne:0:CTBIDI, COO'J!B9TCTDYDJt8ro_~B._ 

PHH g( t). J{p6Me Toro ,.'.l!T6 (PettliM8HOBCRltlt M9TO.It OK888JIC.fI qpe.3Bli- . 1i: ' . -KB8HTOB0:0: Mexamn<e K8lK.I{OI Tp89KTOpml, a B KB_8HTOBO! T80pml IIOJI.lt 

' ... :: ~~::~o:1:2!~=.:.o=a::~~~i=~:~:~ . •·j '· . :::.;:::::.:•~ H;,:.c::~.~~••~.:~6a,.:JlX:o .. 
':'O ·. B ·coBpeMeHHo:lt. KB8HTOBO:lt. T90plili: IIOJIR · 38HliM88T M8TO.It -Eoro.!IID6o-: , , • T8Kli9 • aMIIJIHTY.ItH, O~B8"<I8JOOlH8 . pas~ 8JI1,T.8pH8THBHHM BOSMOICHOC-

Ba:-illHpKOBa ~. i · pBMKax. KoToporo. S;-M8TPHU8 cTpoliTC.fI 6e3 · o6pall{eHli.fI -, -· 1 THM _ ·ocYmeCTBJieHH.H cOOHTH.fI."' HMEHOT (t]HsHl!ecKmt CMHCJI~ -'-H M1i noKSsa-

., K ~8MILII!,TOHOBY fl)opMaJIH3MY If'.JrpaBHeHliIO IIIpe.mmrepa HS ·OCHOBG Dpli- . ,~ •. "q!O· MHpro ,B8lKHO~ m$)p.{8UIDl'MOJ!!HO, IIOJiyqHTb, 8CJIH HCIIOJibSO-: 

_ !illlfilS nplil!HHHOCTH, .norrYmeHli.H o pasJiol!ieHHH rro rrocTo.HHHo:lt cBRsH II ._ BBTB HBH60.11ee oonte:e ~ aKc110Mamecio1 KBBm'OBon rreopm1 . • 

,, ioimeIIUlili :a.zm:a6aTlil!Hociri1. IIpe.ncTaBJI.1teTcfi BaJKHHM paccM0Tpei11 · ·noJI.H~ MMeHHo To, ·,qTo TaimM 8¥IlJ!HTY.ItBM npazraerrcH "(liisH"<IecKmt. •-•·· 
• ·, ' " - ..,\_ • • _,, ' • . >. ·, ~ "' - ·- • - -. .• • ' - • . ' -, • • ' 

YIJOMffiiYTH9 IIO.ztXO.ItH B HX:Bs8HMH0:0: CB.lt3li. ~8TO - MOl!i8T II03BOJ!liT1,, ,cMHCJI, H_ IIOSBOJIB8T ·_ Ollp9.It~JIHTb peJI.ltTHBHCTCI<~ ,T-M8TpHUY, .- H8 

Bo-rrep:EiHX,; Jiyqme rroH.HTh npmnnnm. Jiel!ia11Uie :a RX ocHoBe, a, : Bo- • _ n:pm3JieKa.H ~aIGIX oriepaTopoB B, (l)oKoBcKOM , rrpocTpSHcTBe. '. BBH.ItY 
BTOpHX, OTKPHT1. HOBH8 B03MOJKHOCTli KB8HTOBO! T.eoplili. ,· Toro,· qTo' _T8R08 onpe,n;eJieHHe T-M8TpHilU SIBJISI8TC.1t:Henp:ml!,NHID.!, w·" 

,• •• • ';• • \ • ' I ~ _, • "• • •.,.• • • ) ,.> • • •·· .- - ' 

_ , UeJihIO HCCJI9.I{OB8Hli.fI 6!:l..'IO pa3BliTH8 ,,M8TO.It8, B OCHOBY _KOToporo ~ _ :. · IIOKas~;- K8KO:£!: Bil.It HM8IOT SMITJIHTY.ItH/ JI9lKamH8 B OCJ!~Be BTOro• 

_6H.1Ili rroJioJKeHH .. (f)e:rui:MaHOBcKIDl .. rrpmn.um cyrreprro3lil{lili -.H Ha1160Jiee·· - .

1 

_. onpe,neJieJ.IIDI, B. _,cTSH,ItapTHol KBSHTOBOI ·Teopm1 - iroJI.11 ·-B p8MK8.X 

- ,·, ooimre\IIpHHI@Ilt ai<cnoM~THl!ecKo:lt KBaH:oBott Teoprm rroJia:~ ,_II/ .rroHcK· ,({ ,·7 ~. : TeopHH·B9i~:vnte}IB:a •• : -, , ... · _ -.- _. -· ; · · _ · • · __ · ~ ·· . 

r- r · B03MOlKHOCTe:£l: liCIIOJI130B8Hlifi ero J{Jlfl pememrn p.H~a !)1l06JI~M 8TOMHOit \; J. ' lITO K8C~8'1'._C.fI CMHCJI8 T-Ma_TpllUH BH9 _M8CCOBOI IIOB_e~OCTli,~ TO . _ 

. @l:3IOOI, <aTOMHO:lt_ CII8KTpoCKOmm li KB8HTOBOI Teoplili_ IIOJI.1t.'' Baimoe '- . OH S8KJIIO"<I88TC.fI -•. B CJI8.I(YI(ln9M. HepeJI.fITliBliCTCK8.fI;' _T-M8Tpl!U8 BH8 ,· 

M0CTO B ··JtHCCep'I'aUHH saHHMaIOT . BOilpoCH, CB.fI38HHH9 C DpHJIOX(8HH.fIMli, 9ll9preTlil!8CKO:lt IIO?epXHOCTli '<n IT ( Z) In > S8BHCHT OT :rrap8M9Tp8 z 
·.. _ _ . . _, '· __ , . . , . . . , ... _ . , 2 · . 1 : 

M9T0.1{8 B 06JiaC_Tli KB8HTOBO:l!: T90plili H3Jiyqe:~nm li 8TOMHO:l!: cqeKTpoc-, pa3M8PHO,CTlr_9Jl~Prm!. BHxo,n 88 9HepreTHl!9CKYJ)_IlOB9plHOCT:tsa~ 
Komm:._ , - , ll89TC.fI B '.1'0M,·:~TO z,it,'R ;&R :,Onp8.I{8JI8HH8.fI·HSMH ·T-M8Tpml8 .,.:SSBH-

. . ., . 711 712 . - , . . . 
. , H8Ylffi8H "HOBli3H8~pa60TH 38KJIIOl!86TCfl B CJl9.IlYI<ln9M. ·.· . ,- CliT OT rra~Me~pa, HMennero CMllCJI IIOJIHOro ;4:.m.myJI1,C8, CHCT8MH . H 

-.-. 'JlOK888HO, qTO MO!l!O rrocTpoliTI, peJISITHBliCTCKYIO T-MSTJ)HUY,: -- . BHXO.It 38 •"MHCCOBYIO" IIOB9pXHOCTb _03H8ll88T, "<ITO 4:-HMIJYJil,Cll B Jl8-:' 

fiBJIHromyii)Cfl oOo6meHH0M T-M8TPID..Ul BHS 9HepreTHl!eCKO:lt • IIOBepXHOCTH ; < . : . BO:£!: li .npaBott o6KJI8,IU<8X He pamni 3TOMY rrapSMeTpy;: II.PH 9TOM ' K8lK::-' . 

·HepeJif!TliBHCTCK~IA: KB8HTOBO:l!: T60plili pacc:mml!, He' HCIIOJI13Y5_1 onp~- ,: ){88 HS qacTlil{ B -HaqaJihHOM ·H· KOH81IHOM COCTO.fIHiffl>JI9lltHT Ha. M8CC<r-. 
· · · -- _ 2 _ · · ',, :, Bo:a: noBep:mocTH. '---- · 

~ 

.,,, 

..... -.. 
I 



KaK CJI8,ItCTBH8 HaH60.neeio6IItHX:¢lli8H1IeCKHXrrpmmmIOB IlOJIYl!8H0' 
-YJ:~BHeHHe_,n.n.11 HE3peJI.HTHBHCTCKo~:T:-MaTJJHUll ii: $PMYJIHpOB8Ho. rpa-:: , 

-:- Imllll08 YCJIOBH8 -,nJI.11 _9Toro 'YP8BH8HHff •-- onpe,neJimanee .nHHBMHKY _ CHC-, 
_, - - . - ' ' . 

·T8Mll. - , . . 

"'-, B .paMKBXMeTo.na· nocrrpoeHa 'T80p.Hff_·' H8CT86HJII,HHX CBff38HHI:lX 
cocTomnnt sJieKTpoH:oB :a,, rroJie smpa, nos'foJimanasr OnHCHB8Tb HecTa

. dmHHe COCTOffHHff 8TOMHUX CHCT8M, npoi.J;ecCH H3JIYl!9HHff If_ 8BTOHO.:. 

HH88UHOHHOro pacna~a 693' o6pameHH.H K T80:plm BOSMYm9mtlt If KBlfaH- ' •· 
. ~ . . . \ 

CT8UHOH8pHOMY npH6JIIDK9HHIO. __ _ . . . . 

0 ITOMOIIU>IO 9TO! T90pm! IIpOBe,neHH MO,It8JibHH8 pacqeTH crreKTpoB 
. Ii3JIYl!8HHff"He- If 11- no,no6HHX HOHOB ypaHa · If, lIOK888HO, . l!TO • B 

- T8KHX ClI8KTpax MoryT ·. H86JIIO,zt8TbCff . H9II9pTyp68THBHH9 s®)eKTH, 
HaIIpHMep,pacmeIIJieHHe cneKTpaJibHHX ~._oayc.rioBJieHHoe· BsaHMo.::. 
,ne!CTBH8M 8TOMa C C06CTB8HirnM IlOJI8M llSJiyq8HHSl~ ' ' ' ' ' : - ' 
. '. Ha I!Jll™8pe/T80~ 9)

4 IIOK888H9, qT6 rpamrnio,e YC.llOBHe MR . 
T~M8TpH1IHOro Y!)8BH8HH.fl MOlKHO;_,cqJOPMYJIHI)OB8TI:, TaK;' qTo 9TO> ypaB::.· 

' , ,_,: . \', . . " ' , ' 
Hamre -IIOSBOJiff8T CTpoHTI:, MO,neJIH, CB,060,mme OT YJibTpa(fl0:0JI8TOBHX 

'pSCXO.nm,fOCTS!~ -: .· - .... . 
1 

. . HaYtJH8f! 1(8HHOCT.b '.M IIp8KTiflI8CK8ff SH81IBMOCTb: 

-,YqnTwa.11 Tyj,oJib~ ICoTopYJO· :a HepeJI.11THB:0;cTcKot:t · KBanToBo:A> 
, Teopmr · mipaeT · T~MaTp~a -BH8 · 9HepreTiflI9CKO!. ··no:sepmocTH, MOJKHO 

'oim.naTb, qTo BBe,neH'Ha.11 HaMH peJI.HTHBHCTCKaff T.:.MaTpHUa oKaiKeicsr · 
IIOJI9SHO! 'a KB8HTOBO!--T80pm!_IIO.Jm~; IlpoBe,nemme ,, p8C'(J8TH Henep:.: 
Typ68THBHHXKB8HTOB0-9Jl8KTpo,nHH8MiflI8CKHX 9®)eKTOB 'B ClI9KTpax. 

, -• - . ,· .. · .,., ' . 1/ ,· 

. TIDK8JlllX MHorosapff,IUII:lX HOHOB' IIOK88HB8IOT, qTo ypaBH8HH8 ,nJiff ,peJI.H- , 
THBHCTCKO! T-:-M8Tpmul',norrycK89T9®)eKTHBH08 pemeHHe BHe TeopHH 
BOSMYIIlemtlt~ IlpH .sToM_ BaJKHHM oKasHBae'!'c.11 ·To~··qTo sTo ypaBHeHHe 
OKasHBaeTc(pasiiocTHHM ~ B. casrsH; p; sTHM oTMe_THM, _ qTo B KBSHTOBO! . 

• . . ~ ! - , ,_.. . I • • . -, , - . - • \ 

T90pHH H8B8C'l'9¥ p.11,n ypaBHemtll:, KOTOpHe T8KlK8 ffBJiff!OTCff ',,J paSHOCT- -~ 

Hl:IMH •. Hanpmdep';-: ypaBH8HHff Jioy lI ypaBH8HWI 8KCHOM8TiflI9CKOro na,n.:.:, - -

- xo.na-<rimmdepra. TaKOA,xapaKTep ypaBH8HmfMeTO,ll;8 OK888J1Cff B8JKErnM • .. 

C T0'4KH · speinut IIplIJIOlKemtlt M9TO,na. B KBBHTOBOtt' T90pm! no.rr.11 ~ ,.B' T8,
KO! ITOC'l'8H~BK8 sa.nat,m paSHOCTHHe· .ypaBH8HHff BJ:ij)8ll{8IOT cOCHOBHH8 

- ~8Hll8CK0'.8 IlpHHUHIIHH H9CBil88HHC,Ka:ioo.rn:-To-rrpe,nrroJIOX{8Hifm.fil, 0 
·xapaKTepe BSam.m,nefl:CTBHff·B CHCTeMe, C-KOTOpm.m'cB5I88H JJHIIJ~- BR.I( 

rpamrnmx 'YCJIOBitlt ml.fl .. 9THX- ypaBHemtlt; 9TR .rpamrnme YCJIOBliff MO

X<HO BH6p8Tb- T8K, qTQ ,!l;WI8MHK8, 0Ilp9,It8Jlff8M8ff T-M8TPif1Ilil:™ yp8BH9.:. 
• . . ·- • •. -· I • . ',, ' \;• ~ •• 

.:. 4 -

' -,-.· -c 
. ,,_ 

....,\ -

_ -· HHeM~ oKaswaeTCff'SKBHBaJieHTHott ,nmISMHKe _?MeTo,n~ \ K8HOHH'4SCK6ro, -
· KB8HTOB8Hl!ff. ,' B . STOM CJiyqae~ pemeHHe. ypaBHemtlt IIO: T80pm! l3081dYJit8.::. -.. 

Hmt rrpm30.llll'l' I< ·ooirnioMy npe,nCT8BJI8lOOJ .Mff ?,-M8TPifl;Ul B _ im,ne · _T-. 

9KCIIOH8HTH. BM8CT9 C T9M, T8KO! BH60p rpmmin!_oro YCJIOBR.fI OK88H-·. 

'aaeTCff H89)1HHCTB9HHHM~ H lIOffBJlff9TCff)OSMOl!CHOCTI:,' lISYll9HHff -. HOBHX. 
1 

··· . -Mo,neJie!, COO,TBSTCTBYJ{liurx pas.JIWIImM .rp8BWIHHM YCJIOBIDIM. · ;IIpli'ie~.· 
· .. j . - 9Tll rpamrnme ¥CJIOBirn .MOlKHO BH6p8Tb~ T8I(~ _tITo6H :'COOTB8TCTBYJ00{8ff '~; 

J _.. · _ Mo,naJib-6HJia CB060JJ;Ho1t OT,YJibTpa®{oJieTOBHX pacxo.zn~ocTei., , ... 
j ., · · IlOJIYl!eHHHe ,.:,B_ ,n;IiccepTaUHH pesyJibTa~H _ noKasHBaioT, , .qTo ·. ·· 
1.; ,_: IiCITOJibSYSM8ff, B. M9TO,ne . Eorq.mo6oBa-lIIHpKOB8 ~Iie.nypa BK.1Ilglt9~ : H .. ~ 
.... 

1 

.. · ,BHKJIIOqemrn Bsamio,ne_ilc'l'BHff .. IJMeeT rJiy6oKH! ®{sH1Ieclm! CMllCJI •. : 3TB:.: · 
, , _:, pesyJTl,T~TH T8Ki<8 , IIOK88HB8::0T, qTg ~pMY.!ll!p0B8HHHe ~aF!M8HOM ·, 

. _ , npe,nCT8BJI8HH5I 06 8MIIJIHTY.U8 Bepo.HTHOCTH, R npaBHJI8 o6pamemrn C · 
'( HHMH·, KoTopue H · cocTaBJimoT ·rrpmn.um cyrrepnosHUHH, , HMeioT 
I_ ·;-~Yim~MeHTaJI~Hoe s~aqeHHa,. KoTopoe·He ~~a .no KOHl(a p~c~iiTo B 

· ;~ ' · .• . CaMOM . Me~To,ne tilYHKUHOH8Jib~Of'O. HHT9rpHpOB8HHff. . -•·. 
· · MeTo.u .peJI.HTHBMcTcKo!-)..:.MaTpHUH• ·• oi<asaJicSI .. 9$fJeKTRBHW ·• IIpH · 

-- .. ,'· .. 

! 

pemeHHH pSI,D;a 'sa.uaq KB8HTOBO! T90pHH.·-TaK ITOCTpoeHHS? B erq'p8M
K8X, Teopirn H8JIYl!8HHff aToMHiiix CHCTeM B .. CJIYl!ae •··. o6WIHI:lX, .aToMOB 

• ,· ' • • "<. < ••. '··.. .{ ' 

!IpHBO,ll;HT K ,:eM JKe~peSY,!!bT8T8M, ,qTo __ H CT8H,n8pTH85I T90plrn: Ho_·ec--, 
, JIH,· K8K r.ru ,OTM81'.!8Jrn:,• CT8H,n8pTHa.11·Te,opH.11· ffBJiff8TCff He_KoppeKTHO~ B 

, CJiyqae_ II8p0KIJHB8HHff ·SHepreTH1I8CKHX ypoBHe! COCTOmntlt ,C O,nHH8KO.::., 
BHMH ITOJIHHM MOM9HTOM .t: ero:npoeKUHe! J' H qeTHOCT:bIO, :To'· Hama 

. .. .: ·.--· -~ z "\. - --~ ~ ~ ~ 

TeopH.11 lIB,9TOM'CJIYl!88 II03B0Jlff8T CTporo-.onpe,neJI.HTI:, COCTOffHHff 

BTOMOBH KOHTypu/crreKTpaJibHHX .rrmnnt~ Mo,naJiiHHe pact1eTH, npoBe-. 
.neHHHE! \c IIOMOUU>IO 9TOt! Teopmf, ; ClI8KTpa - lISJ1Yl!9HHff ;He- .. II 
L1.:_no,no6ID1XHOHOB ypaHa;noKaSaJIH, qTo B CJIYl!8e· II8p8KpHBamiff 

9H8IJI'9TiflI9CKHX 'ypoBHett ' B38:HMO,ne!CTBHe ' CTBHOBH~Cff - s(fxI)eKTHBHO ' 
' ,, ' \ ' ., ' ' ', , 

- . CHJII,HHM If. MOJKeT -IIpHB8CTlI K 'p8Clll8IlJI8HHIO CO_OTB8TCTBYl(XllHX cneKTpa-
JII:,~ .nmnnt · · · · · , · · ·· · · · · · · 

· 1Io'CTOB8pHOCTI, pes~JII,T8TOB · H -B'HBO,l{OB pa6o:m '068CII'?'Ilffi8_8TCff 

KoppeKTHOCTbIO IIOCT8HOBKH·sa.uaq,-Tll(8T8JII:,HQCTI:,IO 8H8JIH38 JieJKam:ax B 

ocHoBa MeTo,na ®{slflI~cKHX -npmnumoB,. · · CTporocTbIO,: MaTeMaTH1Iecimx · · 
npeo6paSOB8mtll:; ii' TaKlK('rreM, qTo, M9TO,n peJiSITHBHCTCKOtt T-:-M8TPHUH ' 

·npHBo.D:HT--K-· TeM ··JKe pesyJII>Tairi:lM~ -,irn•o .I!. ·Meio.n KaHomecKoro · · KBaH-:- · 
-: •,· . ; - t ', • . ~· • ·> --~- '. - - . · .. 

TOBaHH.fi B cqiepe IlpHM8HHMQCTlI'.IIQCJie,nHero. -TaK, B • H8p8JlffTHBHCT-: 
bKo.tt KBaHTOBofl: Ma:icaIOOCa ns 'ypaBH~mnLMeTo.ua · cJie.UYIOT yPaBHe1~rn · 

:·.,. ,'· /_. ,_ ·-\ . •. - ·.··~~:._ . -~--- . __ - ., -r ~ -. , , -

:5 -



---.. ... 

'· / 

lllpe,Irimrepa H Jinn;rrMaHa-'-IIIBIIH!'epa, . ec.Jm IIOTemmaJI -y,nOBJI9TBOpHeT 
_ o6H1!RHM Tpe6oBaHH.HM: -B TeopmI HSJiyqeHHH aTOMHllX _cHcTei HS . • STHX 
. ypaBHemtlt CJI0,nyIOT . oe5wnrue BUJ)BJKeHHH ,n.JIH , KOHTypoB :- CIIeKTp8JII,HHX 

·\ 
';' 

, · _3. B paMKaX H8Jl9JIHTHBHCTCKOi KBaHTOBOfl: · MeXaHHKH IIOK8S8HO, 
:

0

1ITO HS T-M8Tpwrn:oro ypaBHSHHSI CJie.nyIO'l! 'ypaBHe:a:mi I!lpe,nHHrepa H 
· ,: .IImmMaHa..:.Il!BHHrepa·.. ' · . · · ·• · · · .· • · · · -- ·· · . 

· · -4. -B pBMKai MeTo,na rrocTpoeHa TeopHH HeCT86HJII,BHX. cBsis~mmx 
·.IJHHHtt. eCJm,Bl:lIIO.!IlIBeTcSI·ycJIOBHe KBOSHCT81UIOH8PHOCTH. COCTOmm:lt-

l .• 8TOM8. B KBBHT.OBon , T90pHH IIOJI_H pemem1:e ypaBH9mtlt. M9T~,na rrpm!~- _ 

.,nHT K (l)opMyJie .uancoHa ,n.JIH S-MaTpmu,r,_ecJIH HCIIOJI!>SY9TCH rpaHHtI-
, • ' ' ,. - - • • : ~ : '. ✓ 

> - - _f_ '·, · · • ·: • • • . • . I 
· COCTOHmtlt 9JI9KTpOHOB B IIOJI9 H.npa, IIOSBOJiffi00!8H OIIHCI:lB8Tb H9CT8_;_ 

6mHI:le COCTOHHH.H' 8TOMHI:!X:;CHCT8M, µp<)QeCCI:l HSJiyqeHHSI H 8BTOH~-
' j ' HHSf!UROID:IOro pacrra,na 'des, o6pameHHH K T90pHH BO~MYJneHHH' H KB8SH_--Hoe YCJIOBHe,,rrpH KOTOpOM .mm:aMHKa,OK8Sl:lB8eTCH SKBHBaJieHTHOtt ra-

MHJII,TQHOBOit. . - ...,- · .. · .' . · '·CT81UIOHapHOMY rrpnc:5.mDKemno. · , Bl:lBe.i:{eHI:l ypaBH9HHH _ ,nJIH. orrepaTopa . 
.. M(Z) .- OIIHCHB8IOil(ero ns~yq1:1mie, 8BTOHOHHS81UI9HHH1t pacrra,n' ll '_pas::

'JIWIHI:le rrpoQeccy "pacceHHHsi:, 11: .n.nH orrepa'I''o_pa co6cTBeHHo:0: .· · SHeprHH _ 
,· I.·. , ·: ', . C ( Z h' orrpe,neJIHIOlllero SHe~reTRtjecKoe pacrrpe.i{eJieHHe 8TO~ COCTO:..: . 

~-

.J1!IB. sarrm;Tli BimBHraIOTCH -cJie,zu,:.tO!llHe ocHOBHI:le · pesy.nbTBTI:l, 

. . SIHill!': IloJiyqeHa (l)opMyJia, orrpe,neJIHIOI!{8H' (l)opMy ecTSCTBe}moro Y!IlllPe-:-= ,. 
>: • rro.Jiy:qemme ~ ,nHccepTaLUIH: . . • : :: · 

._ ··, • , l .· · . ' • • , 1 '~ 

~ T~ 

·, _.· • 1. PasBiIT MeTo,n peJIHTHBHC'ICK0:0: T-MaTpmu,r, B ocHOBY KOTO:po-
ro.' IIOJIOJKeHI:l rrpmnnm cyrreprrosmnn. 8MIIJJHTY.n Bepoa'l'HOC~ n·' HaH6o=-. 

'Jiee 061IU1e iipmmmnl. 8KCHOM8TWI9CK0:0: KB8HTOB0:0: Teopm{rroJIH. HciJiy~ 
ll8HO. pasHOCTHOe YJ)8BHeHHe: ,n.JIH peJIHTHBHCTCKo:tri::T-MaTpmu,r. · ... 3TO _ . 

'ypaBHemi:e MOlK0T-'6l:lTbOTH9CeHO-K T8MHeMHOrnM.pesyJibT8T8M ·KBaH-' 

/ mrn CIISKTpaJibHI:lX .mnm:0: •. B CJiyqae, Kor,na, -BIIlIOJIHHeTCH · YCJIOBHe . . 
i\, 'KB88HCT81UIOH8pHOCTH,_. H3 _yp8BII9mtlt IIO.l(XO,na _CJie,nyIOT 06IMille -Bupa:.. .. 

' JKemm ,n.JIH C)lBHrOB _!}~eprntt, ·pa,nHaUHOHHI:lX IIll!pHH YIJOBHett H ,l(JIH ' 

. TOBO!t T90pm!~ KOTOpl:le 'Bl:lBO~HTCH ·,'TOJU,KO.HS. o6mri (flHSHtiecm··IIpH-
-OB. RoimpeTHBH RH(flopMBLUIH o xapa:KTepe BSaHMo,ne:0:cTBHH B c:0:c-
'rfeMe: · BB'O,nHTCH C . IIOMOil(b!O' rpanoro YCJIOBHSI ,n.JIH T-MaTpmu,r·. TIOK8-
S8HO ~ '<!To· sTo·rpaHHlrn:oe ycJioBHeMoJKeT:OHTb $pMYJIHPOBaHo· TaK, · 

._ tITo· cooTBeTCTBYIOOlBH ,nHHru,mqecKaH cxelia: oKasHBaeircH SKBHBaJieHT-
. ioa rBMH.lffiTOHoBot. . . · •. · -_. . . .... - -
' ' ' /.· '' . ·•·, '' ' ' ' 

2. IlyTeM peµyianm.- CYTb KOTOJ)2:0: SBKJilutiaeTCH B TOM,: _tITO, · 
rrporraraTdp'·G

0
~z;q}, OIIHCHBBIOOutlt 9BOJil01UIIO CBoc:50,D;EIIDC_llBC~; · ~8-'-. .l_. _ 

MeHHeTCH. Ha nporraraTop .G{z,q};. OIIHCI:lBB~ 9BOJIIOUID(J qacnm, ', .. "11· 
.· Bsam,m,ne:lt~TBYIOOtHX <: BaKYYMOM,_ H_cooT~eTCTBe~o T_(z,q}. saM~H~e·T-:- "., X, 

CH Ha M{z;q}_, KOTO:pmt OIIHCID38eT HMeHHo BSBHMH08 )(e:0:CTBHe qac:-. < _ \. 
THQ, 'Ho He CBMO,ne!CTBHe, 'Bl:lBe,neHI:l YIJBBHeHHH, IIO · CB0~:0: JipHpo,ne . 'I 
6JmSKH8 .K ypaBHeHHffM MeTo,na 'i»YHKirint I'pmia KB8HTOB0:0: .. T90pHH -•·rro-' 
JIH. Ho, B OTJIHtm:0 OT irocJie,mmx, ypaBHeHHH MeTo,na,' OJiarci,napSI ~-HX 

. ·. paSHOCTHOMY xapaKTepy .·;HBJIHIOTCH '_SBMKHYTI:lMH. STI~>YPBBHeHrul .. yqH

TI:lBaIOT TO, .·qTQ tIBCTmu,r IIOCTORHHO BSSHMo,neicTBYRJ'l' ·c BBKYYMOM ·.:H: 

irosBOJIHlllT onpe,neJIHTh irapaMeTpH ,peaJII,ImX ':qacTHU, :0:cxo,nsr ns rrapa'... •· 
'M0TpoB "roJtl:lX". ~TIOCKQJII,KY' T..,-MaTpHUB orrpe,neJIHeT ,rrepexo,nH :MeiK,ny ' 
'CBOC5().lOilM{ COCTommm.m; B rro.nxo.ne lie BOSHHKSeT .TpyiiHcicrrefl:~ CBS!..:.,. 

I . . , . . ·, . . .. . , . , . . . • . 

· · · - SaHHI:lX c TeopeMoi Xaara. - · ·· · 
' ,;.' ' -- ,· . .:. 6 ·.:._ 

- . ·1:, 
',., 

l 
~' ' 

qiopMu ecTecTBem\:oro ynmpeHHHcrreKTpaJii,Hl:lX .immnt. ·. - · .-
. - --. 5. C IIOMOil(b!O ypaBHemnt MeTo,na IIpOB9,l(9Hl:l ·Mo,neJThmze .· paCtI9Tl:l 
KOHTypoB .crreKTpaJibHIIX .IIHIDtlt, cooTBeTcT~YICmHXrrepexo,naM,ns ,nBaJK
.mi BOSOYJK,ne:smn::.coeTOHmtlt He-:n.L1-rr.o,noe5Ho:ro. ypaHa~ •rroKaSaHo; 
'llTO ·B: c.iiyqae ,rreieKpIIBBHHH 9Hepr9Tllll9CKHX • .- ,, ypoBHe:0: coc'Tomm:tt. 

. C O,nHH8KOBI:lMH' J. J • li tieTHOCTb!O 'BsEmMci,nett6TBHe C 'C06CTBeHllllM ' 
I '. / , •• • • 2 ·. ,· '__ . , ' · J_,; , - - ~- • ~ 

IIOJIBM HSJIYll9HHH CT8HOBHTCH :9(WeKTHBHO CHJibHI:lM lL MOJK9T. IIpIIBO-
. .nHTb K. pa,cmeIIJiemno · cooTBeTcTBYIOlllHX. crreKTpanbHHX JmHmt:, IIoKasaiia 

' ' .. ~. -_ --- .-\ . . - - - . . ~ _- . , , . 

B8lKHOCTb' 9RCII8pHM9HT8JibHOrO-llCCJie,noB8HHH T8KHX crreKTpoB THlli9JII:lX 
8TOMOB, KOTOpl:leHecyT;HH~pM81UIIO o~~YH.l{BMeHTa.JII,Hl:lX SaKOHOMePHo.:: 
CTHi, CBHsaHHiix C hpHpo,no:tt BS8ID,!0,!{9n'CTBIDI llBCTfill' C B8KYY1-fOM~-

. \ ,' ,· . . -- . : - - . ( , 

YpaBH9HHH M8To,na MoryT . 61:lTb ncrro.iII,SOB8Hl:l TaKEe •,n.JIH HCCJie.ztoBaHHH 
'. .-· • ' '. ' -., .- • ' : - ' ._ • j - •• ./ 

' ,8BTOHOHHS81UIOHHI:!X COCTOHmtlt 8TOMHHX CHCT9M. .. . 
· · 6.; PaciieTu -KBaHTOBO:-sJieKTpo.zmiiaMllllecKHX s@)eKTOB -B ... crreKT

pax H3Jiyq9HHHIIOR8S8JIH, llTO yPBBHeHHSI MSTona >.llOIIYCKB~T : S@)eK-. ' 
THBH09 pemeHHe BH9 paiJOK T80pHH BOSMYil(Smtlt. "'··.. . .. 

· · ·· 7. B paMKax O Tecip:im BOSMYmemnt Blli3e,neHo ; rrpe,ncTaBJieHHe . ,nJI.ii . 
' ' ' ·; ' / . ' ' .. ' ' ' 

s::.:MaTpHI.{Il; llBCTHI:lM CJiyqaeM KOToporo HBJIHeTCH rrpe,nCT8BJI9HHe )latt: .. 
coHa KBaHToBo:tt Teop:im rroJIH. Ha. ripHMepe Te·op1m qi4~rroKasaIIo, tITo · 
rpamoe YCJIOBHe ,llJIH peJIHTllBHCTCKon_T:-MBTpmu,r MOlKeT:6HTb c(l)op-
MY,JIHJ)OB8HO TBK, -'CITO T80Plffl OR83ill38_8TCH -CBOdO.l(HO:tt OT . YJibTp8@IO-.: 

":neTOBHX'pi)CXO.I(ID-iocTett. ; . . -. ' . ' ' . ' 
. ' •·· . ' ; / ~-~-7-·- . . . ' 

' ~\ 



,_ 

-
- Arrp06aum1 pa6oTH · ·- _ - , _ . . _ -, 

, ... , . ,- - . ... .. ·1 - _, < • 

, OCHOBHI:l_e pesyJU,TaTI:l ,noKJia,ll,HBaJIH_p]:, Ha : BceCOIOSHO:A: KOH!De-
-pe~ -"imis:rn~~- BI:lcom sHep~_ 11:,KBaH!o:aaH:Teopmi: ~ ITOJl51", ·~OM_~',' 
lKOHHKH.nSe 1983), -IX _H X BCeCOIOSHblXKOHcpepeHQHIDCITO ':!'eopm(aTOMOB •, 
H aTOMHHX cITeKTpoB( YJKropo.n 1985, To_MCK:1989), Ii II KOH!DSPE3]1-

. _ mm "l!aCTHL\bl 11:'. 51,lij)a IIpl! BI:lCOKHX 9Heprnsi:x" (M9cKBa 1986, · 1989) ~
BcecOJOSHI:lX -ceMmiapax ""Teopm aTOMOB aTOMHHX . crreKTpoB", (O,necca 

· 1987, T6HJIHCH ·1988), X BcecOIOSHO:A: KOH4iepeHUID! ITO CllHSHKe SJleKT~-
poHHI:lX H-8TOMHHX CTOJIKHOBeHH:A: (YJKropo.n_ 1988),• BTopo:A: KO~epeH-

. mm ITO a,npoHHI:lM B88HMO,ne:A:CTI3H51M (MOCKBa :1988), i~H III-Bc~ecoros: 
HI:lX cewmapax ITO aTOMHO:A: CII~KTIJOCKOrnm' (POCTOB-BeJIHKH:A: I 1990,', 

'liepHoroJ1o_BKa 19_92) -~ _ KOH!D9peHI.(lm ITO_ {l)YH,D;aMeHTaJ11,HHM Bsam-.10,ne:A:cT-,-. 
'_- BH51M 'sJleMSHTapmix qaCTHU (MocKBa I 1992); ' .. - '- ·, . , 

. MairepHaJII:l . .zuwcepTamm ,noKJia,lJ,HBaJIHc1, Ha _eJKero,nHHX _ t1ToroBHX 
·;. H8ytIHI:lX,KOH(tlepemnrnx ·KasaHCKOI'O ymmepcliTeTa ·.( 1980-1991) /< a, 

TaKJKe' Ha ceMHHapax_./fflsHtJeCKOrO -•· imci-rnTyTa: -AH(©LillI) ~- LfHCTHTYTa 
-aTOMHO:A: SHepl'IDI: -HM -H ~ B. ~ypt!8TOB8 ; Jiemmrpa,ncKoro : ymmepCHTeTa , - -
~SHKO-:-Texmriiec_Koro HHCTHTYTB K©AH. . • ' ' ' - . ·- - -,•. ' - ,- -\ • -

OCHOBHIW pesyJ11,T8TI:l, OITy6JIHKOBaHH 1fpa60TaX' [ F20l ·• _ 
· 06i,eM pa6oTH ~ · :!?Moira· HSJ1omeHa ila 221 · CTpam1qe, . ciocToHT Hs .-

-· __ BBe,neHHSI, mecrn· rJ1aB. saKJIIOt18HHSI, · rrpHJIOJKemm _ H • crrncKa _- UHTHpY:~- · 
/' ,.. ' ' - ' ·_: _. - ' "' - . ' ' ,._ ·- . ·, ' . ., , •/ 

MO:A: JIHTepaTypl:l, BKJIIOtJaxmero 169 HaHMeHOB8Hmt.- •' - .. 

I 

• JleHa B BH,ne ·cYMMH 8MIIJIHTY.ii, OTBetJa.ianHX paSJIHlIHHM· mrr:epgaTHBHHM' -
. . ' , _. . • . ' - ,- . .- . . '. - .· I> 

B~JJHaH'1'8M OCYm8CTBJleHHSI Co61:lTH51, KOT_OpoMY COOTB9TCTBY9T, a~a __ aM- - -

-IIJIHTY.n~L HarrpHMep/·B~CJJyqae ·11epeJ1SITHBHCTCK01t -KBaHTOBOit Mexmm~ 
; . · ~• !crroJ11,sySI BTopott ,rrpimumI-(f)e:A:HMaHo~cKoro .:.Me!o'.i:ta, ·• 8MIIJIHTY.ilY 
: _, __ <9>

2
IS(t

2
,t~) lt>1> M9JKH0 samica~1, B ~.ne HHTerpa.noB · __ -no ·_TpaeKT~-

i . _ jlH51M, OTB9_tJ8100!HM rrpoueccaM, __ B KOTOpl:lX BSaHMo,nettcTBHe. HatmHaeTCSI 

I : ,_ · .. ·:0:~:e::K~~e~!~.n: -~K~rn:~rw:, ~~~~:r~~!=~~~;,.nc=~ 

,

1

. · ~ffHMaHOBCKOit -~T?.l(H· IIpe,ncT~BJISISI ~ .<.tl2 IS( t 2 ~ tf) It> 1 > :_- ·-_!3 ,,:mi.Ile 
- -coOTBeTCTBYIOOtKXHHTerpaJIOB_IIO TpaeKTOJJH51M,HJIH; B CJ1yqae:KB8H-

_f.. _ T6Bo!.-Teopm1 ITOJISI, ITO KOHqm'ypaUIDIM ITOJISI~ IIpRXO,nB:Tcff. ,neJ1aT~ ori:.:: 

\_jf. -~p-~,1teJ1e1!ffl:le rrpe,i:m~JIOlK8HHSI o;xa~aKTe-·p_e: B88~o.ne~c-TBHSI, B (-) ~CTC_--Me._ 
' ; · _IloK:asaHo,· tIT_O, HCXO,IJ;SI TOJll,KO HS ~e,ncTaBJleHHSI M8TpHUI:l_ pacceSIHH51 
'r" .__ B _ BH,ne -c~ 8MIIJIHTy,n! COOTBeTCTBYIOOtKX pa~JIHtJHI:lM _. rrpoCTpaHCTB~H-:- --
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CSI :{llOpM8JIH3M Boro.moc:56Ba, H llllipKOB8, B KOTOpOM .IJ;JIH S-MaTp:miH HC- ~ 
IIOJib3Y8TCSI npe,n;CT.8BJieHHe .. ·; ·~ 

-? , .• 1 . r 4 '. ·. ,r 4 . , ; . < -· . -S(~r_- _1 \~2nlJd ~1•·.·.·Jd xNsN_<x1:·---~'xN,)g(x1) ••• g(xHt ~~) 
~sHtrecrout CM!lCJI~_orrepaTopa SN(Xi •_:.·: ,XN) 38KJIIOl!8_8TCSI_ B ~OM, l!TO _ 
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p83HOCTH08 -ypaBHeHHe _ .. : , . 

·- 'c _· .<n2,qlT_(z1 ,q)ln
1 
,q~ -· <n2,qlT(z2,q) ln~,q> ;= 

= (Z2-Z1)<n2,qlT(Z2,q)G~(Z2;q)Go(Z1:,q)T(z1,9rln1,<P, '(8) 
. . . ·• .. ·. , . ln,q> <n ,qi. . -.. - ~r 

, · . · · · · - 1 ' 2 · · . .. " 
Go(z,q) = ~ z - p,q + 1.0 ... , . 

. • - n . 
. II0KasaH9, l!TO rpaHHl!Hoe YCJIOBH8, IIpH KOTOpOM . onpe,n;eJISI8M8SI ypaB--
;HeHHeM; .n;HH8MUK8 OK83HB88TCSI9KBHB8JI8HTHOtl: I'8MHJihTOHOBOtl:, HM88T 

. .CJI8.llYI(ElHtl: Ell){ ' . 

<q>21T<z~q)l9>~> ~ <i\ila<z>l.qi1>, , J9)':,. 

_. <·q>2 jB(_z)lqiJ~J~4~-.<~2 11e1(x)lf1>8(qx)/. -. (16) 
c r.n;e ~1 (X) :- IIJIOTHOCTb I'SMWll,TOHH8H8 B38HMO.IJ;8~CTBHSI; CJie.IJ;YeT : 

OCOc:50 OTM8THTb~ l!TO COOTHOlli8HH6 '(8) ·BHB9.IJ;8HO K8K ·c.Jie,n;CTBH8 Tac.. 
KHX npmnumoB,KaKcpefiHM8HOBCKml:npHHUHII cyrrepriosmnm, IlpHl!HHH~:_ 
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·•.1 ··•: ____ 1 <dZ _, z=·p.q: 

. . •. . -~- . . . . ' . n . . , 
OqeBH.n;EIO n:eo6XO,nHMO npoBeCTH nepeHOpMHpOBKY. BeKTOpoB· COCTOmmA' 

, ln,q> TaK, qiro6Ii A(n) ;; 1· H cJI~,n;ciBairem,Ho~ - · · · 
1 .d<n~~qLC(z)ln1,q> 

dz -.... 
=-o •· 

·.'IZ=P·<i 
n 

( 15). 

. COO~HOill9HH9 . ( 14) . MOlKHO p8CCM8Tpm38Tb K8K rpa~qime WCJIOBHe , ,n;JI.II 
yp8BHeHH.II ,(·12). IlpH 9TOM M8TpWIHUe_ s.iieMeHTH <p.~. 'q IM(z,q)lni ,q> 

· onpe,n;e.JI.IIIOT . ~smecICyio S-MaTpHUY, · IfocKom,Ky · •IIOCJie/IIepeimp,m:pcrnim · 
· , BeKTOpQB cocTo.l!Hd M8TpH'tlHUe sJieMeHTil M (z; q) H' T ( z ,q) H8 Mace~ 

, . ' ' ; j, . ,- ,.,-~ . .' ' . -. , ~ '- . ' 

Boa IIOBepXHOCT.kl COBil8.IJ;8IOT .npyr C .npyroM. , B8lKHUM ' .IIBJI.lle_TC.II, TO, 
't!TO 'o!Ipe,n;eJimomee: IIepeHOpt,mpOBKY M8CCHH' BeKTOpoB COCTOsnmtt . CO"
OTHomeHHe ( 14) ·o,IUIOSH8qHO sa.n;aeT ;rp8Iml!H08 YCJIOBHe JiJl,fI ypaBHe-, 
HWI . '(12) ~: · ,1:JTO',,··. KacaeTC.II , 'rp8HW!Horo ·_. :ycJIOBH.II ,: ,l(JI.II. 

' <n2·,q IM<z',q) In ,q>,: TO, B ll8CTHOC~ •• OHO ,I(OJDKHO 6HTI, 'Tam,· ' 
' ' ,• 1 ',, ' ' ' ,. , - ,, 

1 .'t!TOClU BUIIOJIH.IIJIOCb YCJIOBHe ( 15) • Ero MOlKHO BH6p8Tb B BH,IJ;e ( 9) •. ·. 
IlpH 9TOM, O.n;H8KO, r8MHJI!,TOHH8H Bsamio.n;ettCTBIDI yme HS 6y.n;eT co~ ,· : 
.n;eplKBTb KOHTpl!JieHoI3_ IIepeHOpMHpOE!_KH Maccu. · ·· . --- . ·•· · · • · . · 
: , \ B qeTBepToa rJiaBe T-M~TpHlllim!:_MeTo.n;ucJiom,syeTcsi . iipHMeIDI•< 1 

TeJibHO K H~peJIH~HCTCKott KBaHTClBOit liex~e. Ilq1<as!3HO, qTo · HS ·: 
ypaBHelid M9TO.IJ;8 CJI9,IJ;YIOT ypaBHeHH.II IIlpe,lij:IHI'epa; H , JlmmM8H8- . ' 
IllBHHrepa. J3MecTe·_c TeM. rroKasaHo, 't!TO ypaBHemie, K .. KOTOpOMY CBO- ) 
.n;HTC.II ·YP8BHeHHe (8) B CJiyqae'. HepeJI.IITHBRCTCKOro IIOTeHUHam,Horo' 
pacce.lIHH.II, , .IIBJI.lleTC.II , , 6oJiee . Q(il!lllM, : 'tl9M. ypami:eHHe ', .llmJIIMaHa- · . 

- IllBHHrepa~ lF rrosBOJI.lleT c~HTb Mo.n;eJIR,He HMoo~e · a.tta.noroa B paM:-
Kax rru,m.iibTOHOBa 4)opMaJIHsMa. · - - · , · .~ · · 

lliIT8.II I'JI8B8',nRCC8pT8UHH'IIOQBmlleH8·lICCJie.n;oB8HHID ,llpHJIOlCemtlt 
MeTo.n;a, peMTIIBHCTCKO:a. T-MaTpmni · it KBaHTOB0:13: .·. Teopmi < HSJiyqeHIDI, 

I •• •• ' , ' •-., • - '. - • • • , . , , • 

,! 

-.~·•, 
-~ ~. 
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·Teopmi HecTaOHJioHHXcocTomnnt aToMHIDC.CHCTeM, TeopHH·ecTeCTBeH
rroro .YnrnpemlJI crreKTpaJinmii JIHHIDt:· B paMK~!-MeTo.na- rrocTpoeHa Te . ..: .. 

_ cipmr HepTadHJioH!:1X cocTomnnt aToMinix c:0:cTmA, rrosBOJIHIO!ll8.fI · o:imcH...:. 
Ba Th .9TH, cocT0~1mrn °6ei odpame:a:irn k KBasncir1aUHoHap!1oMy -npHC5JIHJKe-

-_ Hl!JO H Tecipllll BOS~Yme:mnt. · · Cyr1, STOA: Teopllll samqaerrc.H ·B cJie,ItYIO-
. _ · meM. Onpe.neJI.HIOTC.H · 11ro.JIH:e".. CB.Hsamme - cocTomrn:.H · KaK ·cB.HB8HHII9 · 
> COCTOHHli.fI 9JI9KTpOHOB B _II0:118 .fl.Iql8 , 13 -C°Jtyqae KOP,Ita BC9 B83HMO.I{E3ttC--' -

1 

~ ,TBHe _B cucTeMe CBO.ItUTCH. K KYJIOHQBCKOMY Bsmn-10.ne:ttcTBUIO BJieKTpof 
HOB 9 .fI,ItpOM •. PeaJibHlle H9CTaC5HJII,HHe CB.fl88:BHH9 COCTO.fIHH.fI ~OJiyqa~ 
IOTCSI HS )am COCTOffillllt npn yi!eTe_ B88HMO.l{91tCTBUSI. 8TOMH01t-· CHCT9:_-. 

-. ~ ,c BaKYYMOM, T ~ e. B88HMO.l{e1tcTBirn_ 9JI9KTpoHQB C C_OC5C'l:BeHHHM- no:.: 
JieMusJiy~eHH.H H ,Itpyr c .npyroM~ IlpH sTOM B KaqecTBe rrpocTpaHcTBa 

. _ CBOOO)UillX bOCTOffillllt HCIIOJib3Y0TC.fI IlpOCTpaH.CTBO _ 3eii= 3e @ 3eu , r.ne- . '• ' 
· 3e.:.. I'IJ:JII,C5epTOBO IIpOCTpaHCTBO, OimC.l:lB8IOlll99 CBOC5o,mme . COCTO.f!HHJI; 

.:.. .H,lij)a, 9JI9KTJJOHOB, rrosHTpoHoB ·u (lx)ToiioB; BeKTOpII npoci1paHcT:2a 3e · 
•- ,. , :: - . . , . ' _;, , :_ . , , ·_ U' 

?IIHCHB8JOT COCTO_.fIHli.fI CBfI33HB:O~O _ KOMIIJI9KCa ~ _ IIpocTpa:!IC'l'BO 3eR OTJIH::... 
qaeTCSI OT Q(5I,IqHOPO 8CIIMIIT0Tl{q9CKOro npOCTpaHCTBa T9M, . qTo OHO 

· - o:rmcHBaeT He. ToJiiiKo cTae5HJIIiHHe ·cBSisamme cocTomnrn : a'l.16MHoit. cRc.:.. 
TeMII; Ho.n·HecTae5HJI~HHe. B oT.mrcme OT ~pMa.JibHoit TeopHH pacceSI'-
HliSI,. B · KOTopoit S-MaTpmfo orrpe.ne.rr.HeTCSI- TOJII,KO n ~ 8CHMIITQTl{q0CKOM 

-'.> IIpOCTpaHCTBe COCTO.HHI!A: CTae5HJII,HHX qacTinr, HBJiaraeMmt B . .n;nccep'
. _ ·:,TBUlili rroµxo.n nosBoJifieT onpe.neJIHTo T-MaTIJHUY i npocrrparrcTBe P.R. 
' · .:3Ta' T~aTpHUa y.ztoBJieTBOp.HeT ypaBHeHHIO · (8h_ a~ cooTBeTcT_BYIOllllie 

.. - <n;IM,(z)ln1> H,<n;Ic(z)ln1·~< yio~JI9TBOp5IIOT ,:ypaBH9HliHM (11): H 
· -· ( 12.) •· rrocKOJioKY B · cJiyqae. o:rmcaHH.H aToMHoA: cHCTBMII HMeeTCH. Bu,ue-

·: JieHHa.H cncTeMa -- oTcqe.Ta; B8KTop q BHC5paH · HanpaBJteHHHM B.ItOJio • oc:0: 
-BpeMeim., Ypa:aHeinrn -(11 tH .. ( 12) -B STOM CJiyqae· orrncHBSKlT ,rrpm.Lecc : 

"o.neBa~SI" roJIHX H9C'I'ae5HJII,HH.~ CBSI3aHHHx.c9cTOHmtlt; Ilpl{q8M, :;eCJIU_ ' 1i 
,I{JISI_ OCHOBHOPO COCTO.fIHH.fI· B88HM6,neA:_CTBHe_ aTOMa_·c BaKYYMOM. rrpu~o..:. •. 

- ,!{UT K C.l{BHPY SHepreTl{q9CKOPO ypOBHSI, TO ,UJISI B036YJK.U8:tIBHX· COCTO_:_ •· • 
mmtt orro rrpHBo.ItUT K TOMY~ qTo sTHM cocTomrn:~·iI~.MoJKeT 6HT1 co
rrocTaBJieHa orrpe,neJI9HH85I sHeprn.H. TaKHe,. COCTOSIImH ,I{OJilKHlf _ xapaK-

- ,. _. . ' , - - ' 

T9pli80B8_TbCSISHepreTl{q9CKHMli pacnpe.neJieHli~, KOTOpue:onpe.neJISI-
. IOTCSI (t)YHKUR.HMI{ C. ( Z )=. <11 C ( Z) 11>, r.ne BBKTOp . 11> OIIBCill338T 1-e 

• - -· - ·. 1. - .- - A • '~ - < - ~. - I ' - • 

- COCTOmrn:e 8TOM8 ~ oopMa eCT9CTB9HHOPO ynrnpeHHH cnewrpaJII,HOit JIH-
"rnrn. otipe~eJISI8TCH COOTHOJIIeHHeM ,IlJili ,Bep6SITHOCTH liBJ;yqeHHH ~·qlvTOHa · , 

c 9Heprnett c,j :f!PHIIepexo,ile aToMHoit.cHcTeMII ns 1-ro Bo36ylK.l{eHHoro 
. . ' ' 

· _;; I4 -.,. 

,. 

- COCTO.fIHHSI B OCHOBHO9 - _ - _. 

· · · - . • · · =.A c.1·t"- dO.-. . · . , ·· (.16) 
· ... -clW.(_c.J).,-: -,_ -. I"-' _, ... -l<f,R;i.1IM<'r._,1·+c.1)I_1>_ 1

2 

d c.1 . . · I.. · · '-- 1r. E H! :.. :r;. - C. (E +G) 

r.ne A- '-' HOpMllpoBOqirutt · ~oimTeJ!o, \ It ; 11 • • t; ~ -· \ooTBSTCTBeimo 
· · m,mym,c H noJISipmiaUH.ri (florrorra~ ·3To. coornomemte· -cnpaBe.tjHBo .B 

: cJiytiae · Kor.na MOlKHO npeHee5peq1, BKJia.noM mITepflepeHI.U!",.......:.. :- __ .,:~'Cl ~ _ 
B CJiyqae, KOr,na STOT BKJ18,I{0 HB.nSI9TCSICYm9CTB9HHHM, (flopda 9CT9CT-· 

c~emioro YJIIHP9mm_:C5Y:1t9T stmHqeTL' He._TOJII,KO. OT' <1,It_\lM(z) I1~. R. 
ci(z), xapaKTepns~Jl9CTae5HJI1>:Eme cocTo~. Ho.H oT'sH~:JSHH.fI 
M8TplflllUiX; 9JI9M9HTOB onepaT.opa .·. M ( Z) , OimCimSmtero npouecc · BOS-: 
' 6yxmeHHf 8TOMHOt!:. CHCTSM!i. ~- EcJili B_ npe,neJiaX I<OHTypa: · .• 88BHCHMOCTiill 
C . ( z )' OT--Z . MOlKHO npenree5peqI, • ; TO' MOlKHO ·rro:no:mTI, . '•· ~ ' . .. . . 
, - - _ ·<1 I C(z) I 1> ·=. <1IC<E) 1_1>-= AEi· - ½ _ r i .- . (17)_: ,_ 

< · Ms ( 1_6} . CJI9,ICY9T, tiTo_' A~\ H }\ MOlKHO ml:'9JlilP9THJ)OB8~1, KBK; pa.ztHa:.... .. 
UHOmm:0: C.l{BHr_ H -IlllipHHY SHoprafuecKoro ypoBHSI. 3a.n;aHHOMY • COOT-: 
Home~eM .(17) .C(z) COOTB9TCTBY9T C5pe!T:--:mII'H8poBCK09 SHepreTIDie-:- " 
CKOe_pacrrpe){eJieHHe. ~ T8KlK9 Cllli_T8TI,,_ qTQ'.H <1,i,1,:IM:(ZJ ,~-.a- <" 

(1qr HS. ~8BHCHT • OT z, TO KOHTyp CII9KTpaJII,HO! JIHIDDI, Onp8.ll9JISI9:... . 

-~- (,16). 'coma.ziaeT c JIOpeHU9BCKlil,l •. Ee.Im nJIH pemeHHH .. ypaBHemnt '. 
( 11) H ,J 12) aocno.JI1soBaTi.c.H · ireopneit. BOSMYl!lemtlt,--:7: TO · _'.JtJISI 
-<,2 IM<zfl .,> ~B rrep_BOM IIOPfl.nK9 IIOJiyqaeM · • < _, .· •· .', . · • -
. ·. "' . - · _ 5t12 1M'~>_cz>1,1 >.,.•. <t12iH;1t>1> -~ .. __ . , -u8> 
·r.zte • H

1 
- .r8MHJil,TOHH8H' sJieKTpo,nmISMHllecKoro :Bslll!Mo,D;ettcTmrn B c11c-' 

: T9M0. Il0.l{CT8BJISIH (18) B yp8BH9HH8 .( 12), OIIp9.l{8.Jrn8TCSI C. (Z); BO 
' . . . .-.· ~ - ·- . . _,_ . . . . ~ - - . \ - . -

!3_TOpoM. rropfl)lKO -· T90pmI BOSM~elid. ; IlOJiyqaeM09 _. TSKm,i o6p880M BH-
palK9HH8 ,I{Jlf{ C ( 2 ) (E. ) . COBIIa.naeT' C. o6wmm.t ' BHp8lK8Im8M ',°i<BaHTOBOI 

'· , \. . - .,,.. . - \ ,__ ' , . . ... ' , 

9JI9KTpo,nmI8MHKH ,JtJISI,pa,Itli8µHOimOI IIOIIp8BKli K9H8pI'm!""· CBSI88HHCPO 

s.iieKTpoHa. B sTol ze rJiaBe • HCCJie,uyeircSI· ·rrpo6JieMa · nepeKp.l:lBaHH.fI -
SHepreTIDI~CKHX' ypoBHel: 8TOMH!ll :·cHCT9M C -0.llHHSKOBHMH IIOJIHH!d' M~. 

M9HTOM J.- era IIp09KUH9tLJ 11't1eTHOCTl>ID,. l<OTopoe m.teeT· M9CTO, _.. - .· , .:z. - . . , . . 
H8IIpHMep,·· ,I{JIH H9KOTOPHX COCTCmnnt. TSDK9JIHX _MHprosapsuomx • HOHOB: 

-<' . - ' - . • .. ·- - ·--~ . 
. B ,9TOM CJiyqae B88HMO,l{9ICTBH9 8TOM8 C COC5CTB8HHHM rrOJieM < HS.t'Iyqe:... '. 

HHS! YJK9 H8JII,SH 'pacCMB_Tpiffi8T~ _K8K M8JIOe' B08MYill8HH9; a SHepreTH'."' 
. - .. - . \ . . ·. - - . ,: :: 

qecKoe pacnpe.neJieHHe . 9THX COCTOmmtl ,MOJK9T CYm9CTB8HHO OTJIHq8TI,-: . :, .. 

cs oi 6pe!T".'mirHepoBcKoro~ CJie.llYeT .oTMeTHT1>, qTo KpoMe npo6JieMH · · · 
onucamrn H9CT80HJI1,HllJC' COCTOsm:d ,: B ; STOM-. CJiyqae ' .ll88T ·. 0 ' ce6e . 

- 15 - , ~ - ~ 
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