
OB'bE~MHEHHY0 MHCTMTYT H~EPHYX MCCJlE~OBAHMA 

MAP~OHH 
JleBOH rpHIIIOBHtI 

2-85-36 

C~EPOH~AJibHMH H 3JIJIHTITHqECKHH AHAJIH3 
HEKOTOPMX KBAHTOBMX CHCTEM 

CO CKPMTOH CHMMETPHEH 
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ABTope<pepaT AHCCepTaUHH Ha COHCK8HHe yqeao~ CTeneHH 

K8HAHA8T8 <pH3HKO-MaTeM8THqecKHX HayK 



Pa6oTa Bl:IDOJIHeHa B ]a6opaTOplli'I TeopeTWieCKOH qJB8:mtH 
061:,e,mmeHHOI'O HHCTBTYTa .i=mepHHX BCCJie.rtoBamm B Ha Kaqle,lJJ)e TeopeTB­
"l9CKOH WH8BKB EpeBaHcKoro rocy;n:apcTBeHHoro ymmepcBTeTa, 

Hay,nme PYKOBO.rtHTeJIH: 

.rtOKTop WH8BKo-MaTeMaTB"leCKIDC HaYK 
A.H,CHCAKflH 

KaH.rtH,ItaT qJB8HKO-MaTeMaTB"l9CKIDC H.aYK . 
B.M.TEP-AHTOHlllI 

OifJIDUiaJII,HHe OmIOHeHTH: 

.rtOKTop WH8HKO-MaTeMaTWiecKIDC HaYK 
P,H.wAYCTOB 

KaH.rtH,ItaT !pl!8BKO-MaTeMaT~ecKIDC HaYK 
C.H.BHEIHIJ;KHtl 

·Be.rtymee Hay,mO-BCCJI9.rtOBaTeJILCK09 YlJP9!!,ll;9HH8 - Hay,mO-BCCJie.rto­
BaTeJILCKD HHCTBTJT .i=mepHoit !pl!8BKB MOCKOBCKOl:'O rocrnapCTBSHHOI'O 
ymmepCBTeTa HMeHB M.B,]o~OCOBa. ' 

38lIIBTa ,ItHCCepTan;IDI COCTOBTCJi " "------ I985 I'O,lta 
Ha aace.rtamm CneD;BaJIB8BpOBaHHOI'O COBeTa K,04I.07 ,02 BHH D;SHTJ)a 
no H8Y'l9Hm0 CBOHCTB noBepXHOCTSH B BaKYYMa ( MocRBa). 

ABTopeqiepaT paaoCJiaH" "------ I985 ro.rta, 
C ,ItHccepTaIJ;l!eit MOlKHO O8HaKOMBTLCJi B 6H6JIBOT9Ke BHHUITB. 

Y"lemrlt ce!q)eTapL CoBeTa 
.rtOKTOP !pl!8mtO-MaTeMaTJitl:9CKHX HaYK . 
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·OBIWI XAPAKTEPHCTI1KA PAEO'.IH. , 
\ 

AK~yam,HOCTL Tew. 3a IIOCJI9,ItHJ'!e HeCKOJILRO .rteCJiTBJIElTlrll: 8Ha:cm-
. TeJILHo Boapoc :1mTepec · TeopeTBKOB K c~eTJ)ImimM- cxeMaM·. PICCJie.rtoBaHWI 

. . qJPI8B"l9CK~ 06'.beKTOB B },l:_~O.rteHCTBIDf. CKaarurnoe O_THOfBTCSI ~aK' K · , 
_ KBaHTOBOH TeOPBB no.rut I 4 , TaK B K TaKBM p~,eJiaM KBaHTOBOH Mexa­

HHRH, KaK KBaHTOB~ _ TeopIIB_xr~o~oro · ~01:m13Ta 5 · • PI '1'.eoprur KB~HTOBHX .• 
CPICTSM CO C!q)HTOH CRMM9TJ)PI9H/G B/. . ·. · · · . ' ·. - · - . ·. 

B Teop:iiiI ru:ianTci:smc cPICTeM co CKPHTOH Cm!Me~eii o.rtHHM .Pia mm- ... ·· 
HHX '061:,eKTOB BCCJIS.rtOBaHd' JmJIJIIOTCJi' Kj'JIOHOBCKOe H. OCD;HJIJISIT~!)H09' no- -

' - ' - - .- " ,,. . 
., JISI, T.K. HM9HHO C HIIMB CBSI8aHH MHOrHe fll)aKTB"ISCKHe 8a.rta:cm KBaHTo.:. 
-B~ilMexrurHKH., 3TPI aa.rta~. ItaK npaBPIJio, _;n;o-cTaTo"!Ho CJIOl!tHH H ,TJ)e6yroT . 
.rtJISI CBoero peweHWI HCIIOJffi80BamI.fI _TeopHH B08Mymeml'.il C BH:pOJK,IteID'!eM. · 

, KaK H8BeCTHO, B TaKOH TeopPIH uepBOCTeneHiioe 8H8."l9HHe m,1e10T ;n;Be . 
· npo6JieMll: · ~) nOCTJ)OSHH~ npaBHJILHoro HyJieBOI'O · npH6JOOiteHrur; . 6) pas:.. . 

I . . , ' . ,· ' -# - , , • • ' -. • •• • ~ • ; , . ' • , ~. 

pa6oTKa·aifiqieRTHBHHXMeTO.rtOB BHtJlICJieHWIMaTJ)H"IHIDC.aJieMeHTOB oT:pa:a-:-
'jin"IHl:lX ,oriepaTopoB (B TOM "IRCJie, H OIIepaTopa B08!1fYDl9liHSI) IJO H9B03MJ::7 / 

· IJieHHIDII BOJIHOBHM ifiYHKil;IDlM. · · ' · • · · · 
-- . B ~Ha~TOfilJleii. ,ItHccepTB.UliH. OTMetiemnie npo6JieMH ·pemaIOTCJi ]J.JIJI CJiy-

. "!aep; .,B Ro~opmc CRMMeTpPIH He~o~MymeHH03:o (~_H0 · .. _) >~I ioaMymeH~oro 
. r· ( H•) raMPIJILTOHHaHOB TaROBH; "ITO nepeMeHHHe B ypaBHeHWIX .. · 
" H//',, ~£',, ro ,.• 'H 'fl'/' RE tjl ' , paa;n;eJIHKJTCJi·. B Ol].HOM· B TOM ~e TPine,-
. Roop;n;HHaT. 06wmo · paa;n;eJieHHe.· nepeMeHHHX · B' IIOCJie.rtHeM ypaBHemm · Bos-

. . Mol!tHo Jim :s, ~pToromW:HHX Koop,mmaTax .nocTaTo"!Ho o6mer0 THna · • 
' •. (B .rtHCCepTarimi: 3TO cqiepoH.Iimme. PI 3JIJIBIJTPI"l8CRHe ·KOop.n,rnaTH);, XoTJI 

c T_O'!lll 3p~ffil'.SI YIJaBHeHHII 'No '/lo.= E ~ 'fo ·. TaIO!e iwop:rmitarn: BHI'JISI­

,nf!T H9CROJII,K() :aR30Tli'IlIO; T9M .. He M9H99 HM9HHO COOT~9TCTByromBe STHM. . .. 

Koop.mmaTaM pemeH~ m,e10T c-raTyc npaBHJILHHX BOIDIOBUX qiymmlrll: HyJie:..: , ' ·· 
~ "' '' . " - " . ' ' 1- ' ' ., ,., • . . , . • . " 

. noro, npH6JIHl!teHrur_ o6mero_ raMBJIL_TOHHaHa H .. , Ta'lliM o6paaoM;· .rtJISI , 

8a,Ita"l, paCCMOTpeHHIDC B,lUICCepTarnm, npo6JieManOCTJ)09HHJirrpaBHJII,HO-
I'O HyJieBoro npPI6JimteHWI sKliY.BaJieHTHa npo6~~Me nocTpoeHWI BOmIOBHX · · .~ 
ipym~iroi; B KOTOPHX nepe~emrue: paa;n;e.JieHU. : ~< ! - :. , ' • . ;. ' ' 

_> B KYJIOHOBCROM l'I 'oc:o;HJIJISITOPHO?.I: now .B ypaBHeH, ... Ha. fo-:::Eo t 
IIepeMemme paa;n;eJIJilOTCff BO MHOrRX CPICTeMax. KOop,mmaT 9~"?:PI Kailt.noe. , .. 
H3 pemelilrll:' (6a3BCO~) - B 8°8BHCIDIIOCTB OT CHMMSTPHH raMriJILTOHIIa.Ha . 
. fl .- .MOl!teT CJiyxBTL npaBHJILHw/ HyJieBHM npH6JIHl!teHPie~ )WI. TorctJIB6o.' 

, . ~ .· -· - ' -· "-~-. 

f r;_t,~~-~ ;~t~~" ~/~;-.-; :J:l, -tJlCTttJ:"_ 
1-. ~~ r:_.,.tfr.;:,;_;-,;r-.~ ~!!"(·.¥.··"'t .. 1"!f'!i~.;.~~.' f l~,J,,,,1..\---M~t,._ l,-~. ~'!-\,,,J.\U...,oiU~ 

t EJ1Gi11,,t;TEKA 
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, .u;pyroro ,T:l'!Ila B03Mymemra. 0tJ:8BH,IOI01 B T8XHlitJ:8CROM 'IlJiaIIe O'I8Hl> BIDKHO . 
3HaTI>. MeJK6a3llcmie pa3JI0'1t8HM ~' OTHocmmrecsr 'K q>llKCliPOB~OMY co6CTB8H-' 'i 
HOMY 3Hat!eHIDO.I'aMliJil>TOHllaIIa Ho , ,T.K. ,TOJII,KO B 3TOM CJIYtJ:ae BO~MOlKHO , ' 

: Iq)OB~,IUITI, . Bll'IHCJI8HM . Hy,KHHX HHTerpanoB nepeKpHT!ffi li, MaTplltJ:HHX aJie- , , 
· , rireHTOB, T. e. peaJII>Ho noJI:&30Ba-ri.CJi Teopneii .B03MymeHIDi, OTHocsrmeiicsr. 
, K raMHJII>TOHllaIIY H = H +II. · ' ·. ,, ; · · ·.,· · · ·· · ,· · · · 

I ' . : ~,- • - " : " .- -• •. • ,~ • •• •• _, ,, _._ 

-UeJII> n·3a,n:atJ:n pa6oTH cI>oPMYJmpJIOTCJI cJie,n;YJ{)lilHM o_6pa3oM: 

I. · II~cTpoeHne ccI>epoII.n;aJII>Horo .. 6a3nc,a · aT~Ma. Bo.n;opo.n;a lI aJIJI:lffiTH­
.. -qecruix 6a3HCOB ,IJ;B~epHoro aToMa Iio.n;opo.n;a U KpyroBoro 'OClUt)I~Topa~ 
· 2. BWincJieHlie HHTerpanoBnepeeyHTR!I, CBH3HBruollllIX cq>epoMmHHii 
6a?HC aToMa Bo.n;opo.n;a c ero cq>epHtJ:eCKHM H napa6oJIHtJ:eCKHM :6a3HCaMH. , 

3 •. BH1fflCJI8Hlie l!HTerpaJIOB nepe1qmTIDI; l}BJI3HBa.IOlllIDC. 3JIJIHTITR'Ie CKD 
6a:rni::1 ,IJ;Byi,iepHoro aToMa: Bo.nopo.n;a c ero noJIIII)HHM n· napa6oJIHtJ:ecKIDi 

- ,-- _, . . }-:· . . . _· _· . ' ', . " . 
6a3liCaMH. -,· . . . , , . , , ., • . . 

· 4. BirincJieHHe 'HHTerpaJioB nepeKl)H;IDI, 'cBHsHBarommc' aJIJIHTITHtiecrurli 
6a3HC Iq)yrOBO:ro ~CUliJIJIHTOpa' C 'ere noJIIII)miM H .ne~pTOBHM 6a3HCa.MH. 
,, 5 ~·., ,UoKa3aTeJII>CTBO Cil8UliqJH'q8CKOro ,'.n;.mI KYJIOHOBCKoro H, OCUliJIJI/I""' , 
TOpHoro no~e:ii .• , JWOH3BOJThHOii pa3M8PHOCTli \ YCJIOBIDI opTOrOHaJThHOCTli pa.:.' 
.n;HaJII>~· BOJIHOBHX cI>Y11imirli •. rI1IIepcq>eputJ:ec1toro 6a3uca rro r:1106aJII>HOMY · 
MoMeHTY, ·e •· . . · ·· ·· · · 

' . ·, . . , ~- . : .,. " . : 

,. Harrnasr HOBH3Ha pa60TH onpe.n;eJJ.sie'!'CSI CJie.nyJOIIUlM: ' ', 
·, ~ -·:.- : -·· .. , . \ :· ·, - ,'~ u. ,'' ' ,,-, .:· ,' /" ·: , .. -._,_, .. 

, I.• BnepBHe H~eH cq>epOli.n;aJII>HWI 6a3liC aTOMa BO.n;opo.n;a, y;D;OBJil:lT- _ 
.BOJ)RIOIIUlli "npllHIUIIiy COOTB9TCTBIDI'\ T.e~ iiepexo,wI!Illlii npH R _.: 0 H, 

. R-~- (' R . - 'napaMeTp' BXO,nsrmD B onp~,n;eJiemi:e cq>epOli,IJ;aJII>HHX ROop;m...: 
HaT) ,B cq>epHtJ:ecKHff H riapa60JIH"49C!Glli COOTB8TCTB8HHO; . ,·,. ~' .• , , '; 

. .. <2. BrrepB!ie Hawni 3JIJIHIITli~9CKli8 c5a3HCH m3YM9PHoro' aToMa BO.n;opo'... ,· 
• .ii;a H KPYI'OBoro OCUllJIJIHTOpa, nepexo,Jtmime npn R- () H R-+ .-::> 

, _( R - napaMeTp,. BXO~ B. onpe,n;eJieHlle 3JIJIBIITH-qeCKliX KOOp,IUIHaT) 
B. IlOJUIPHHii H ·. riapa6omt~ecm : (.nBJMepHHii aToM Bo.n;opo.n;a) · H~ noJIJipmrti . 
li .zieKapT()Il!rti (Iq)yrOBOH 'OCIOIJIJIHTOp) 6a3HCH COOTB9TCTI38HH~ j ' , . , .. 

, . 3~ Bnep~I:le Haii,n;eHH pa3JIOllt9HIDI Cqiel)Oli,IJ;aJII>HOrO 6a3HCa aTOMa'Bo-
• ... , .n;opo.n;a u aJimmTH-crecKHX 6aancoB .nBYMepHoro aToMa.Bo.n;opo.n;a H iq)yroBo­

ro OC~JIHTOpa no doJiee. IJpOCTHM 6a:3HCaM 3'1'IDCCHcTeM~. i' . ., ,. ', , 
I, IIpa.KTHtJ:eCKM neHHOCTi; Pe3JJII>TaTH ,IUICC8PTalUl'.H MOrYT. 6HTI>, nc.:., 

IlOJil>30BaH1l! a) B KBaHTOBOM8XaHH'I8CKOii 38,IJ;atJ:e Tpex TeJI; 6) npH BI:l­
'IHCJI8HHH HHTerpaJIOB rrepeiq)HTR!I 'B KBaIITOBOii Te'opo MOJI9KYJI; B) )J,JIJI 

· BWICHeHHH IIOBe.n;eHIDI· aTOMa BO,nopo.n;a H, Iq)yroBoro,, O~Il;HJIJIHTOP~ B pa3Jillll-
HHX BHennm:x: TIOJIHX.', . : . •. . , ' , : ,.. , - . . .. , ' 

. ·.~~ 
mo6arum pa6oTH.' Pa6oTH, OTHOCH!llH8CH K ,IUICC8P~a1Ul'.H, ,n;oKJia,mma-
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·mtcI> Ha.ceMimapaxJIN·owrn, KaqJe.u;pH TeopeTHtJ:ecKoii·q>H3IDIB·H Kaq>e.u;p'u' 
q>H3HKH aToMHoro sr.u;pa .:H aJieMeHTapHHX tJ:aCTim EI'Y.. , . . 

,_ --., ~ •• ,·_ _, _.:.·- < •• \_ -,·,_.· • ,; • ~· • ', • ·, : 

.. , • IIy6mman,;m. no TeMe ,IUiccepTalUl'.H on~JIHKOBaIIO .n;ecsrTI> pa6oT, cmt-.:... 
. coit ROTOPHX, npHBO.IUITCH B KOHUS aBTopeq>epa"';a~ ,. · · , 

Ccy,Y!STVPa H·~6M~ ,zurcce~Tagmr. ,UHc~e~Taniffi co~TOHTH3B:se.n;eHIDI, 
tJ:eTHpex rJiaB, : 3aKJDO'l9HHH; MaTeMaTH'I8CROro .n;onoJIHeHIDI li npHJIOXBHHH~ 

) co.n;epu:T III CTIJaHHI.l MaDimlOIIRCHOro ,;0KCTa, 2I Tacimm,y, ·,.IiBa pucyru-a 
H crm:c'oK JmTepaTypli ll3 98 H8.liM0HOB8.lll!!li ~ ' ' ' 

,:;_/, ~ 

, COlJ.EPll{AlfilE PAEOTH ' 

Bo BBe,nemm' .n;aH o63op OCHOBHHX pa6oT, , OTHOCHllUOCC~ ~'. Teopim . ,· . 

·. KBaIIToBiix cncT~M co cKl)HTo:li cIDw™erpneii: H K npo6JieMe rirellt6a3HCHHX 
pa3JioJJteHd; •0606~0BaIIaaKTYaJII,HocT1>.Tew;,.'cqiopMyJmpoBaIIH 3a,u;a-crH H · 

' •" • ' • = ,. •. .. ' •. • .' . . C •• - • • ', '• • ' .• ., ,I , ~•• ' • 1_· 

n;eJII> ,IUic9epT~ H _H3JIOJJteHo Kl)aTitOe ·co.n;ep;KBHlie ,IUiccepTalUl'.H. , · 

B nepBoii 'I'JiaB8 paCCMorpeHa 3a,wltJ:a 06 .aTOMe BO,Il;Opo,n;a B cq>epOH- ', 
,IJ;aJII>HHX ROOp,IUIHaTax , . ~ : , , .... · , . , . . , . . . . >. : . ,. .·. : . 

. ': ·x =,~1(1~0(1~z~)c;;'fj ,Y=§((t-lJ{{-z~J,~·h~ '~=:~(~?Jo~~-
,. , · B §I C IlOMOfllI,~ 'Me TO,IJ;a p~3~8JI9Hli.f! ne~eMeHHHX BHB9)t8Hli · 'l'p8.X'IJI8HIIH8 , 

· peKyppeHTHHe· cooTHomeHHH Ha Koa<I$IUlieHTH 4.s CR)., cociaBJisiioutHe oc..:,· 
·, ': HOBY .n;JIH iiocrpoeHM Cq>epOli,IJ;aJII>HOro; 6a3Hca aToMa. BO.n;opo.n;a; IIpocJie..; 
-- -lite Ho noBe,IJ;eHlle cq>epo'inam,Hoii K~HC;aHTli ,· paa,n;eJieHHH', . 'I'p9X"<IJI9HHHX. pe'.... 

xyppeHTHHX .cooTHoriiemm -H caMoro ccpepoir,n;aJII>Horo 6a3nca· B. npe.n;eJiax •.. 
, R---. 0 , H R ~ a- , H YCTaHOM8HO BHTIOJIHSHHe Tpe60BaHllH·~: iumTyeMoro \ ,. -

, •. , . ~ I - , " . :. • , • , , , . .. · •• -, ' . : . - . - , • 7 '." • 

TIPHHUlillOM . cooTBeTCTBIDI.' B §2 · .n;oKaSaIIO ·. cneUllq>HtJ:ecROe .n;JIH KYJIOHOBCRO..; 
ro i 'oCUllJIJIHTOPHOrO noirett · pa.3MepHOCTH :f ;,, 3:, ' .• ycJIOBHE! opToroHm:'.. 
HOCTH pa.n;HaJII>HHX BOJIHOBHX cI>yHKinrti, ''oTHocsriiriaxrui' K, npOH3BOJil>HOMy~rllllep-' 
Cq>0plltJ:8CKOMy,, 6asi1cy' nJ-rnnepMOME!HTY ·e .·.· ' rrpH ,IJ;a.HHOM SHS'I8HHH. ,., 
rJiaBHoro KBBHTOBOro "ql'!CJia 11' : ,. - . '.: ·,·· , . . 

, .. ··.~··· ... ··· ...•. ·••·······. · ·. ;;E.;1 ..2.fee• .. · ... 
-'·J vf.-.. 3 R c_'l.. >R c.-:c-... )J~ =. (._, ""e;. .··. . ." . ., . :·: . ·~ · · ".e., "e'- .. ·· ·. ,,..,_ n"i .2!+:f-<., 

. :,~· o_·.' . ' •. _.- ' ~ -- - r •... • • • .·::,• ... 

r.n;e' E...,. _, coClCTB8HHH9 3HatJ:eHIDI raMHJII>TOHliaIIa KfJIOHOBCKOro IlOJDI 
· HJIH. 0 CD;HJIJIRTOpa~ ' - n'L ;_ pa,m;IaJII>Hoe ·,, KBSHTOBOe' ', 'IHCJIO. • Bim:BJieHa npH!)O,IJ;a ' 
~3TO:rc> ycJIOBIDl_OpToroHWHOC:TH. B §3 Ha1t.n;8Ha,3aBliCHMOCTI> mIT8!'paJIOB 

n~p9!tpHTJ¥! w .. i~ H ti:; .... ' CBH3~ cq>epOH,It~Hllii 6a3HC' aT07 ' : 
1 Ma BO,Il;Opo,n;a CO Cq>epH"48CRID4 ~e,,.. H napa60JIH'!J:8CKHM . ~*""''" 6a3H-:-! 

C:aMH, OT pacCMorpe'HHHX B nepBOM naparpaqie ROB~eHTOB as 'R) '. 
. ' .• . . -- - . ,- . ' ' -. . . ' . -~-,: . ••' . .· . 

, ,UoKa3aIIO, 'ITO npn R- o H •R ➔ __,. a TH HHTerpaJIH nepeKl)HTll'.H nepe-
:ico.wrT ,B HYJ!tHH9 npe.n;eJII>HHe BH!)~8HIDI. B §4 ycTaIIOBJieHH rpex<memrae ,' 
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pexyppeHTHlie COOTHOmemm, JillJIJIXlnli8CSI OTIJI)a.BHOH . TO~H ;mm BWlRCJie:.. .. 
lIHJI/HHTerpaJia nepeiqJHTIDI . u:;_ : ' . . . . . 

:·_ -: '·,·, .. : ·. ,, - .' ·. ~·-.-·-_, -'· ... --- .... ~.... ,.-_ .. _ 

·~[i\i,·+ (h~+1} (i1 -Jn-,/:h:cf)+(ta-n~)(h~•+i~t)_f ~ {,;,-J,..J~2~-li]1L"J:_ .;,_- · 
. . . ,· , •· . ·•••· .· · . , . . ·, f/~ . ~ +I ... 

=[ (n
2

+{)(n~Jnr/,;.h,1:.:l)(11_,;.n.:L-l)(11~ +l'7't~JJ]. t/11; ... · + 

+ r n;(~--/~,-112;c~-~d)(n~;,~,;J~':li";:F'~ 
., ' . ·. . - . . \: 

3,nec~ ' .it '. ::.. co6CTBeHHH~. 3Hatiemu=r '.one~aTo~a'A=:-L'+iA:a , A~/. 
TPeT1,JI npoeKD;R!! BeKTopa Pym'e - Jieima~ Cqx:,pMYJIHIJOBaH H peaJIH-aoBaH 
no.i:cx:o.n, no3BOJIIDOII!1fii MeTo,noM,TeopIDi B03MYJn8HHH H8.x0,n:HT!, cqie:poH.IJ;m­
Hlie '.nonpa.BKH R cqiepmecxoMyii napa6oJIHtiecxoMy 6as.1caM aToMa Bo.no-:-
po.na: \ ,' . i • ' • • • • • ' ' 

Bo BTOP9H ma.Be paCCfv!OTPeHa. sa,natia O '.1tBYM8PHOM aToMe BO~~po,na. 
B 3JIJIHilTHtI8CKIDC-KOOp,n:r,rnaTax· 

x ~- R( cJ.icosz+I) ~ 1 = J ~:r~i"Z ·. 
. ·. .. . . ., .z . . · .. ,.' .. '. . 
· B . §, 5 .· np:HBe,neHH Heo6xo~e. CBe,nemui . 06 1 3JIJllIIITK'!e CKO:ii . CHCTeMe KC>Op- ·· 
,n:r,rn~T. B §6•,no~aHO~ tITO,SJIJIHilTxNec~ 68.3:HC f{hz;RJ=X(1;RJY{2;R) . 

. • .1tBYM8PHOro. 8.TOMa . Boiopo.na onpe,neJIJieTCJI 'qiymcrum:ti .. ~ (. 3; R) , ' y,ItOBJIElT- ·. • 
. BOpmome:ti yp8.BH8HIDO ( GJ = {-:/ £ , J/ (Rf'-· KOHCTruITa pas,neJremm B SJI- · ' 
. 'mmTHtI8CKHX. KOOp,n:r,rnaTax) · .. - . ·.. , .. . . . . .. . . . . . . .. 

/ 'I:' -d~~('5;R) - [fl+ kco~~ ~- GJ~R~co/~i-z (~; Rr=o;. ; 
. . < ;J '5 ~ : ' ' ; ; ' ~ ' -~ . . ; . . ; . ·. . . :: / 

. • . H YCJIOBIDO: nepHO,n:HtIHOCTH z ('5)= z (3 +-.l!f / H . CBJ!8aHHOH C cp~ . : ' . . 
X(j) H Yfa) COOTHOmeirn.m.rn·i(i1)=XU), :C(t) ::Y(if. B §7 88Me.:. .. · 

-., • '. '!8HO; 'ITO BJIJIHilTHtIBCIOOi 6a8HC ,1tByMepHOro aTOMa Bo,nopo,l{a pa~na,naeT,;,; · 
. CJ! Ha·,1U3a no.n6~s~ca. f'.,.,. H 'f c-, ,' ~ ,.18:KOTOPHX 'HMeeT _onpe.ne-. 

. JieHHym tieTHocn o±Hoc:e:Te'miilo npeo6pasoBaHIDI -z- -z, · ·.· Ha:ii.neHH <Ix:>~ 
'MYJJJl.~. BH:p~e '3TH iro,n6as:e:cH tie:pes. KOS~8HTl:l llj~ (R) · H , < · 

. a~S~ (R);, II0~8CJ! TJ)8Xl!JI8HHl:lM peKyppeHTHHM COOTHOWemmM_ 

. . ~.s ~2.S;2 ~ _ra~,a2~ +:R is a.rs~1~=.o,, .. 
·::.. •. l_ • ,.. .· ·• . • . .. _.' • ,._: 

L:i.s·.,.:, a-l.S:..~."+ fa.si, az.s•~ tR~., 0.21-; ==.0, 
• " - , ' '.• < •- ' , ; C ':,,' ~,\ •, ) / • ~ , • , •, '-B KOTOpHX . . , . .. . . . ' 

~ 1 (t+l)(c:,..?.)· -i: -::::J<b(s'-..-,;~i); o..,. · =!lc.,(s:..n) '~ . . . .· . . . . . < . '· 2.S . ' '' .. •· ; ~.s__..-1 ,' ~ . • . ' • 

. I _\ ·\.; _,,...,, 

.I 

··t~-~-s(2f"AJf. ~s}i-,¾'8~ ~R- ~1.-JJ 
-·,-...' .· • • .... · . .a i . . . (,,J . . . ' . 

~ = -s(!Jc.,R+s)+. ~ +!<.- :L-B-/-Js - .R. • 1 

·~1t· · ... · .. ' " ·_. /y: 
\,. 

. i:i ,: 

-~.+ 

. (,,-

:l.s.+f . .. . . ' -:: -$'- .. :l 

. B §8 'AOKa8aHO ycJIOBHEl opToroHaJII,HOCTlI 3JIJIHilT:Htiecm BO.irnOBHX q>YJIK­
. ~ no RBaHTOBOMY 'IlICJIY. 'J,. • B. §§9,IO noKa3aHO, 'ITO 3JIJIHilTHtiecrurl1 

6as.1c · ,1tByi,!epHoro aToMa Bo.nopo,na nepexo.n:HT npH ;_ R.::.. o· · H · R➔ f"'° 

B n6JIHI)Hl:lii H IIapa60JIHtieCKHH COOTB8TCTB8HHO. .· 

B Tp9Tl,8H rJiwe· -paCCMOTP8Hli MeJK6aancHlie pasJioiiteHIDI B ,1{ByM8P-:- ~- .. 
. HOM aTOMe :ao,nopo,na. B §II. rioKaSaHo;· 'ITO KOS(pq>Hil;JieHTH, onpe'.neJilllOllU'!e·~ 
- pa3JI0'1t8HIDI napa60JIHtiecm' no,n6a3HCOB .CJ ,naHHo:ii tieTHOCTl,10: no . IlOJI/IpHHM ~ 

(c TOH l!t8 tieTHOCT!,10), onpe,n~JllilOTC.fI 'o6o6meHHOH r:miepreoMe;plttieCKOH '· .. 
. IPYHKIJ;IIE!:ii ~F~ .. npH ~HatiflIBlI apryMeHTa :~ ,= I.; Ha:ii.neHH qx:>PM,Y~, BH:pa"'.: 
' ' JltalOlllH8 HHT8!'paJil:l riepeiqJl:lTM ,· CBJ!8HB8.IOIIU18. 3JIJIHilTHtI8CKl'l8 no,n6a8HCH / 
· c ):taimo:l!: tieTHOCTI,10. c· cooTBeTCTBJ'lOll!lIMH noJIJIPHHMH no,n6a:mcaMJI>tiepes ~ . .c 

. , . , . ~ • I 

· K03(p!)m:o,l8HTl:l a-l.S (-R) H a-1s1A-RJ .< noKa8aHO, 'ITO, B npe,neJiax, R➔ O, , 
. n R ➔ -=- · co6JIID,naJOTCJI TPe6oBaHIDI,' . .mraTye1.rue npmru;mioM cooTBBTCTBIDI • 
·AHaJiorHti:HM;nporpa.MMa.iJIJI·pa3JIO)lt8HRH;3.irJIHITTHtiec:itoro 6asncia no napa60'"'. 
. JIH'18CKOMy peaJIH30BaHa B '.§12. B' §I3 C nOMOl!lI>lO pas.ne.iemm nepeMeHHliX B . 

3JIJmIITriecKHJC Koop,IUIHaTax Ha:ti.n:eH f!Bmrli Blf.n HHTerpaia -)lBmiteIDm A·. ~ i 
•.nJIJ! KOToporo 3JIJIHilTlitI8CKHH .6a8HC JIBJISISTCJ! co6cTB8HHOii q>J'HKD;H8il, a· 
. aJIJIHn'l'HtiecKM ROHCTaHTa pas,neJieHmi - co6cTBeHHliM sHa~eHHeM., I!oJI~e- - - · 

- ' ' .., ' . ~ . . '. . - ' /. .-} ~.' ! 

. Hli TP8XtIJieHHHe pexyppeHTHlie cooTHomemm, onpe,neJIJnOl!lPle HHTerpaJil:l,,,. · 
. nepe:,1mTIDI WN~!. H ; tt~fp ' CBJ!8HB8.!0llUI9 ~JIJimIT:HtI_ecKHe no,n6a3HCH : 
, 'f:Vz_ ~c noJmpHHM ~~ •• H napa6~JIHtIBCKm,l _ t,,. 613.3:HCaMli ( Jf1 

.. :'." -· 

. co6cTBemme sHatieHlm onepaTopa> I\ ) : ., · 

.• <±'+~~ j:t> .. •. ::,i ·. . . -~ . ,J)c:t> .~ · .. · . 
.·. ;\E: .. · ... a% ,.. = 2.Y(N-tn}(/V+,,,.+I} ~N,, .... , .,. . 
. - t:JR .. . ; t ,- . , .. , . . . . .· . , .. ·. . , 

. ·.. :.- . ·,. .. ·.• ·c:t> .. , 
. : -t- i/(/l~l'tt+/) (~+It!) ~j, ~-f: , 

: .... -2 1 ..... ~'. 

. ··. : . ~) . >· < ': .·· . . > .. : (:t).· . 

. ; . [it' +_CufR:" t(Nfl+H-f.")]U;:.-p =; 
f. · · . > . . ·.. .· · . •· · · . . . . ~: _i ct> •· 

. f /tu-p)(ll~J:>-1 )(N.+f'+IJ(N_+f'+:JJ !LNJ:P_+~;e-~ 

. ·~.)-fiN-p+1)(N-t+!l)(#+;)(;+;_ .. ,) JL~,~~·-2 
. ,4, '' .. · .•. _. -... . - . · .. ' . . 

:1 ·s:. 
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B §I4 Bll'lll'.CJieHH 8JIJllffiTH"I8CKlle nonpaBRlr· K nOJmpHOMY H napa60JIH"Ie­
CKOMY 6aaii:caM· ,IlllJMepHoro:_aToMa -BO.rtopo~a. llcnom,syeTCJI _.I(OKa8'airnasr.,.. 
B §I3 qx:>pMYJia, COrJiaCHO K<)TOpOft 8JIJIIDITH"I8Cruµl HHTerpM ,Illlmt8HM /\ . 

• ". , \ . r • , . ,. ·-'. 

HMeeT BH.It - · · ,' · . ,.. • ,. · . ,. · • . . . 
/\. L~-. R0 =-' ·-CJ .J ... ,_ 

r,!le .L = -r,;., ·, . a P : ~,npe;14eJI1Ie.TCSI ~llIJWf8HHeM 

· ., · m'= -- · -1 · • :[1l·_ a.z.. -v-~:;.z_+icu~~v-lJ]. -
, ~ - ,la, ( 1J} +. ?>t) 'i} 1.1' , . ';)1,/!- . ' .·. . 

,, • ' > •' ' 

IIonpaBKll'. BlltJIICJllIIOTCSI M8TO.UOM Teop1rn B08Mytllemra. Ilpl'I _ cj R<-< f B Ka:.. 
"I8CTBe ~08M;y1IleHIDI BU6l'J'Pa8T~ onepaTOp <?R 'I' : , npi <VR-n / - one- ... 

. paTop -'f..~/ w R -.. Y'lll'.TimaeTCH~ "ITO ll(?3!:fIPHHH H n!-:pa6o~:a::,recm 6a8J.I-
cu· HBJllllOTCH co6cTBeHirnMH qiymw;ain.m onepaTopoB L · . H T . · 

. .. . i: B "ISTBepToii:rJiaBe. p~CCMOTP8HH 6a3HCll.H Mellt6a3HCHHe pasJI~llteIDI/I - ' ' 

B KpyroBOM OCIJ,HJIJI/ITOpe • B §I5 npoBe.IteH \aHaJIH8 iq;yroBOI'O OCIUIJIJI/ITOpa'. 
B. SJIJIHIITH"I8CKIDC _KOOPMH1lTEl.X ; . . . , . . 

. . .. .X:= J_ d.,S co~z ;., . t= f JI. 1-1,n/. 
no'ruisaHo, "ITO sJIJIHIITR~ecm 6~sHc f (;,~)=X{1) Y(tf KPJI'?~oro ocirum:::· 

~ JI/ITOpa onpe;14eJI1IeTCH q,YHK1U1ei!: 2 (:S) ' J.ItOBJI8TBOpm01Ileii YPaBHeHIDO . 
,_ .. ~ ... :,_ .. ',, .,,-, , •- ;:·-: ,_::. ... .... ·: , . ',_, , '. --

~· - , ·.(L ~- ER~0 l.2',. + R~co/.r~'z(~-R:,.';,.fi(l('J 2(~_;R, .·· d~,Z. ,-1 _) 64 · ... ::.; ~_, /. . ,I.I?-
··'·-~ :. ; •, ,' ', . ·: --~~ _·_,, 1· • 1 __ :-· ,·,-· -•• ~ __ .,._ '. 

.1 ( .fl · ~ aJimmTH'!eCKasI KOHCTaHTa · pas.IteJieHM, £ . -: sHep~ KpyroBo- .~ · 
ro, OCIUiJIJI/ITOpa) H, y;I(OBJieTBOpmomasr YCJIOBIDO nepHO.ItH"IHOCTH - .. 2 (i) · = . 

. =l.C!..,.2'11). H CM8aHHOii;c. qiymtIUil!Mz X("J;R~) -}I Y(z>R.Z) COOTHOme-
HMMH Z(i1):==X(1), ~(t)=Y(t). BUSICHeH6, "ITO 8JIJIIDITHtJecm 6asHC 
:KpyrQBOrO ocruiJIJIIITOpa paClllenJIJISTCH Ha tJ:eTUpe: f,l+,·+J , -r;,~-,+>, , . 
'f'?:1 H f C+,-:r' K~ H8 KOTopux RM08T qlHKCHp()BaHHUe "I9THOCTH . 

oTHocnTem,Ho Ill)eo6paso:saHHii . (x, 'I):-; ( x, -:!) H ,(x, 'I }➔(-x, '-:,),. H~eirn · 
qx:>pMyJIU, Bup8llta!OOlHe a TH n:0;146asHcu -qepea· 1toaqxp11UHeHTJl . a.,.;' · ;H /1,._ ··· 
llO.It'lHHIDOllll'IBCH TpeXtJ:JieHHUM peKyppeHTHHM COOTHOW8HID™ 

·. . ·,, . . . :z· . . ··-.. 
(1< +1 x~ .,..2)~1<+:1' • fx (l"' + f: ( /<. .:.E -Oil.,,_~: ~0., . 

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

(i<.+ocx.+J/t.. · ·+11.. + R:/.(1<-E)l .. =o· 
,_, .. :· . l<-1-,l . I< I< . ~ . • , . -~ . ·-

(K8llt,IJ;OMY. io.n6asHcy ccioTBeTcTByeT onpe;eJI~HHM "I_EiTHOCTl> 'lll'.c~a K ), 
B_ItoTO,P~ . . . , .... ,~. . _. . ... . .· 

J ,. 
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p~; . . 
''_··~- ! :, 
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j 

./ 
dJ 
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! :1 
:- ,. r ., 
.~ ~ t 

·:.J·· 

, . 

. . . •\ . ' . . . " . / : . . 
f.·:.:. -1<- 2 .;. 1la-.zJ<. _, j + E.. :.Ji<Ri> 

· ·" . · 4 · ·. · ·.' · 64 . . ' 
ii ~ - (14,-~1)~+ ·E..t a:- !l,,_:1; + R;,· ~ JI( R:zJ: 
rk. . .· ·. ~ . . - . ~~ - . ·. 

llccJie.ItOBaHH npe.IteJJll _ R-0 H · R- _, Krut B. npHBe.IteHHUX peKyppeHT- • 
HUX COOTHOW~HHflX,TaK H B'CaMHX SJJJIHllTH"I8CIOOC_no.It6a8HCax. B_§I6 Haft-

. .IteHU pasJiollteHM, · CMBUBruonnie Melir,ny 0060ft noJmpHHe H ;14e1tapT0Bu no.It-. 
6a8HCU C .ItaHHOii "ISTlIOCTI,IO (OTHOCHTSJffiHO .TOI'O llte ripeo6pa30BaHM, .· "ITO . 
H .ItJI.lI SJIJIHllTH"IeCKHX n~.It6asHcoB). IIoitasaHo; "ITO KoaqxpHIUieHTU, reiiepxr­
pyioon;re 8TH pasJiollteIDI1I,onpe;14emnoTCH'o606meHHoi!:,rHnepreoMeTPH"IecKoi!: 
_qiYHKIUie:it 3~ : . OT aprJMeHTa ~ = I. _ITOJ!Y:'l~H,ll qx:>pMy_ID!; Bup~ 
IIl}I8KOS@lHD,HeHTll pa3JIOllteIDIB 8JIJIHllTH"I8CKHX no.It6a8HCOB rio noJmpHUM H 
.IteKapTOBllM -qepe8 K08~8HTH ~ d,._ H f1e . ' onpe.ri:eJimOinHe_ 3JIJOOJTH- · .. 

. . . , .. . . ' . " " ' 
."IeCKll'.ii 6a8HC. -B ·§I7 C noMonil,10 Me TOM pa3;14eJieHM :nepeMeHHUX B 3JIJIHll..:. 
TH"IeCKHX KOOp.ItHHaTax Haii.Ite"1i'HBHHii BH.It HHTerpMa' ·.ItBmteHM, A ',' .ItJI/I 
RoToporo SJL7IHIITR-.iecm 6as:ac ffi3JIJieTCH. co6cTBeHHoii qJYlfKIUfeii, a.· .· · 
SJimmTHtJ:8CKaJI KOHCTaHTa pa8.It8JI8HM ~ co6CTBeHHUM ima"IeHHeM. IIoJiy-qe:.. 

. -Im peKyppeHTHHe. COOTHOmemm' onpe.IteJIHIOIIllie HHTerpaJIU nepeKpUTM ~ 
wc+,+I , •. we-,+) ;· W'_!_, H , W'":1 _-, , cBJi~~aJO!IlHe 8JIJIHll;HtJ:eCKHe no.rt~ 

6. ·· ,u,+ ,,., ,v c- •1 · ,u,- -, ,v <+ -, · -· . . · · · 
asHcu . T- . ' .· , 1 ' , r . ' .. · H T . ' o cooTBeTCTByiotllHMH noJIHir: 

. )lliMH no;146as:acaMH: 

· V(h~f)(t1~r•IJ(/~~o)~;~~'.,+,,1r,.+!+1Jr'!~PJ_~;:;'.+. 
.. •··•· .· (. ·<+,+1r·•. c+,+1r·.)· .• :£ .. (:,;,+>. ~,-.v,, ... ,.,_o· . 

; _+y'n(h~f J ~ dp_f :w; . cJf" :R:z A +4;o / w~,., :. , 

. y( .. ,,. ~ 1h~ ~Or1-'sr, Ji.?;' ·Ir·;,, .;J(•-r) If(;:-;· : . ' 
-- ·~· . - - . .' ·., \' , ,, . ' ·-. ,• 

.· _::+ (h+1Ji/,iU1/,,-,. ... i·+ \ f;t•~+'+rlii•o·1 ~ ~~:+r=.o, · · 
. _.,- . . . · . R ... ~ ... · . .· . . , . -lp+_1. . 

/(n·T,_.;n (tt-f+IJ(I-S°po)U%;~~7 +/{h+J"+.Z){h-f') ~;:;- . 

, .• '• _· ... - . - . . ·.· ~. . . ·.···• ' 

; -(n~ns;.o w,c-,-, +'ffe[;t_'~·-:1+(~,;.1:1)v ~;:? = 0 
. . . 

,'1(11.,.p+.2)(1t-p+-f) t1-_a,,0X~';·~·+1(,.;,,~-n~n-~) ~~::' ~ .. 
--. ' . .. 

,~ + __ _± [' 'l (+,-> +,(;_ +.2)1:J ~ {+,;.;I ~- 0_, . 
.. · ~t /1. ; ' ,.. . 'f' .. ·. !lp .. ~... , . 

' 
\ 

.... 
7 

~ . 

,' 



~ 

i -

. ' 

,(' 

< 

··;,,' 

--. 

-: 
Iloita3a.Ho, 'ITO HHTerpaJJH nepeICpHT~~ CBJI3tmaxmme SJIJilffiTIItiecRue · n6.n;- · 

~ -..., . ' , 

6a3llCll C ,Il;a.HHOR l!9THOCT!>IO,C Ta.roIMJ! ze·,n;eRapTOBllMll llO,n;6aSllC8Mll,OIIp8_.:, 
,Il;8JU!IOTCJI _·peRyppeHTHllMH _coo_THOmeHIDIMH:' 

'' -·, . . . (+,+-) . 

:, .1,/(}'.+~)(/21<+-f)(n-_1<.)(2h.:,2J(:.J) fl:£1<~; .+ 

.. +~/ k (~1<.-l}(i,-µ_ +d) (!l~-.2/1.t-l) 'U <~+J ~ 
'. . ' ' . . _, ' ,· . < . - ' .'. ~/( :/- ' 

+[~ 'r;,;,.,.Kk(h--1<) +.2h+ :~(<J<:~;J u::··\o,' ' 
,_,_ . * -;, ; . - ' . f. ' ,' 

,_. ,' 

·._ j V (~+I )(!lJ<+ 3) (h-1<) ( ~h -<1<· ~I) tzt.;~1+: + 
\ • <. ',. --- ~- ' -/. ,, -. '' • '•'. •• .., ,o 

' ~ • • • • - ' "I-

" i-lf/1< (!lk +I )(n-1<-i:l)(:2h-:;21<+I) -zt;:1

"'.,.;); 

, ' - - . -'· ~· . -

· . . . , c- +} . , · ,' . , .· ' · ~- . • ' ' ,:::,~1 , , ,, ~ 
· , +[J, ';+:4(i1-:1<}(:b.+f)+.2n+1+11..(11<.-._.2h-tffJIL. =:o.,_ 

- - . , : • ·-- . -- . . . :, '.,1, . ., , .. · . _.'~14-r-l . , 

~(( Ji.+ /X..2K ! 3) (h - /(_)(21,.:,.21< +-f) Uc,:,"'."~ f 
. ,'. .. ', . . ,," _;.·. ···-• ., ' :·: '' '' ' </4.+-3 '. •. '. ,· 

'+ ~i/J<. ( t21<·-,.1} (n_-i<_ 4-1) ( :lh-:l_µ.-+3) tL_ <+:-J +: 
··, . _, ·(+'; ' '. C:. -.· ·_ -- '. ·- i ' : :.! • ' ' ~-H. f ,~,-) . 

- + [;, __ , '-: t:/(.2J<.+l)(.2;,.:.21<~1}+.2h+-2+ f (<~ ~>i)J:'/41<;./=0 ,; 
• - '? ' I~ • ' • •. , , \ r 

. 

i((x+-f)(.21<.+~)(h-1<)(,Z~-21<-t:0 fL;~~; + 

'f,ZV1<(J1<~;}(h=1<1:(}(:2'!-;l<i_3 } 14;;~_~,7 . ! 
-i[?i,'~,-,~~t_c;~~~i+1 )~ln+l~f~e,;~;~~1)J'lf;t1=.o::~ .. 

· B §IS Bli'lll'.CJieHll SJIJIIDITHtJ:ecRHe nonpaBRH R n~HOMY :e: ~eR~pTOBOMY 
6a.3HCaM <KpyroBo:ro -ocro,wmTopa. Hcnom,syeTci .iioRa3a.HRM B npe.mmy-;- ' 

,. ineri naparpaqie qx:ipMyJia, corJiaCHO ROTOpoii · 3JIJmllTHtJ:eCRHii llHTerpa.iJ:· .n;BH.:. 

'\ ·":'., 

.llt9HHJI : . A .' IqlyrOBOro OC~JIJIJI'ropa m,ieeT BH.n; ' • : ' ' ; --
,. ... ,. . ' .· f A I 

/\ =~L~·-lf.c_[>·-__ -
-• ,. ~ . 

r.n;e L=-,· ;J/j'f, a f' ~ \ ./ { 

onpe,n;~JIJieTCJI BH!)8Jlt9HR9,M. 
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q,_ 1-c· ~ J' - ·,.·· ~'-) 
J'. ,- 1 ·- - X ,- ;>x-t - ~-- ~-~. • 

.· · Krut 11 B §I4, norip~ BlltmCJIJilOT~ MeTo.n;oM Teopllll B03MymeHHii. 
. • - - •' :· • _: •.-'., • - ~ / , . • , ' ·.: ·-~ • '.' r • • . , ' ' '. ·:..--: / j' • 

' B • 3aRJIIOtI9IDl'.ll nepetIHCJI8Hll OCHOBHlle . pesym,TaTll, llOJiyqeHHHe _. _B · 
.n;HccepTarnm. . · · · • 

I ' •.• B MaTeMaTHtJ:9CROe' ,n;onoJIHeIDl'.e ,BH.n;9JI9Hll IIpOCTI:le 6a3HCH aT6Ma 
Bo,n;opo.n;a~ 1 .n;ByMepHoro aToMa.· Bo.n;opo.n;a ·.H,eyyroBoro ·ocrurJIJIJIT6pa, ·Hoir­
MllpoBOtJ:Hlle ROHCTa.HTll. cqiepOH.n;aJI:E,HOro 6a3HCa · aToMa Bo.riopo.n;a li. SJIJllffi-' ' .. · 

·., TRtiecm 6a3IICOB '.n;ByMepHoro, 3.TOMa Bo.n;opo.n;a H ·RpyrC)BOro OCIUfJIJIJITopa, 
-. a TaIO!te tiaCTO HCllOJII,3J9MHe B OCHOBHOM T9RCTe MaTeMaTHtJ:eCRHe qx:ipMyJrn; ' 

. B l1pllJIOllt9HHe' BIDiepe~ _Ta6mcill cqiepo:z.n;~Iior6 6a~~ca aToMa BO-.' 
,n;opo,na, 3JIJIHllTH'I9CRHX 6a3HCOB_ .n;ByMepHoro' aTOMa BO,Il;Opot4a H Iq>yrOB~:.. 
ro OCIUfJIJIJITopa, a TaIOite R03@llm;HeHTH Me'1t68.3HCHHX pa3JIOllt8Hllil: ,n;JIJI . 
: . . -· ' - -· ' 

. Hll3111IDC RBa.HTOBWC . l!HC9JI, 

OCHOBHHE PE3YJffiTATil.P.AEOTil' 
- -,~ i • 

I~ Ha.tt.n;eHO ·pemeH~e' ypaBHeHHJI !llpe)mlirepa ',n;JIJI aToMa 'BO.n;opo.n;a 'B, -
cqiepoH.n;aJI:E,HIDC Koop,mmaTax;' nepe:xo,IUilllee B npe,n;eJI~ .R ➔ 0. :a::K➔ c,,r>. 
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-B cqiepHtiecm,n napa6oJIHtiecm 6a3zc11 cooTBeTcTBeHHo. 
- 2. noRa3~a opToroHa.J.II,HOC;:E, p~aJI:E,HHX tJ:l:lCTeii cqieplltI9CROro 6a3:H-_ . 

ca aTOMa :ao.n;opo.n;a K'll30TPOllHOro·ocrurmTopa:no H93HepreTRtJ:ecirouy' 
., • -· • ' • ,. ' • - < ; ~ ~' 

RBBHTOBOMY l!HCJIY, .. , · -· .·. · · · 
3, IloJiyireHll pa3JIOllteHM cqiepo:z.n;am,Horo 6a3:HC8. aTOMa BO,n;opo,n;a, • 

no ·cqiepRtieCROMy H. napa6omecROMy' 6aBHCaM. Bwm:cJieHH rJra!iHlle cqie-. 
'.POH.n;aJII,Hlle·nonpaBruI K cqieplitJ:8CROMY l'I napa6oJllfC!eCROMY 6a3l'IC8M. 8.TOMa 

Bo,n;opo.n;a". ' · ' · _ · · ' · 

> 4. PemeHO ypaB~eIDl'.e IJlpe.n;HHI'~pa' ,n;JIJI .n;ByMepHOI'O aT.OMa. BO.n;opo,n;a R 
c. ICpyroBoro '. ocrur~.imfopa B 3JIJIHllTHtie'cruDc'. R~op,mmaTax H IIpOCJI9JReHll - , . 

npe,n;eJm R➔ O ·11 R:-:'" ...:a.' •. _/· , . · 
5,- Haitilemi pas.11ollteHmi aJIJIHIITHtieCRHX _6a3IICOB . .n;ByMepHoro aToMa 

BO.I(Opo,n;a liI'.Iq>yroBoro'' OC~Topa no 6oJiee IlpOCTHM 6a3:HCaM"3TllX 
C:JIICTSM. - ,• -

6 ~ B PaMK~ MeTo.n;a -pa.3,n;eJieHIDI nepeMemmx • YCTaHOBJIElHll -miTerpa- · . 
,JIU .n;B:DeHHJI, cpmtcnpymume' ;JIJimITHtiecrwe 6a3HCll .n;ByM~pHoro aToMa BO­
.n;cipo)ta H ;Iqlyr<)BOI'O, OCD;l{JUIJJTopa~ :Bwm:cJieHll ammriTHtI9Citlle 'nonpaBRH;. . 

~ ll~HJII)~OMY 11 .ne~TOBOMY 6a3HCaM Iq)YI'QBOI'O ~CIJ,}IJIJIJITOpa ll'IlOJmpHOMY 
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