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Pa6oTa BHIIOJIHeHa B Jia6opaTop:am.TeopeTII'l6CKOtt qJH3lIKI[ 06~eimteH
.Horo :imcTHTYTa smep1mx .Rccire.u;oBaHHtt., 

0pm::J;HaJII,HHe OimOH6HTll: 

)];OKTOp qJH3HKO-MaT6MaTH"l6CW HaYl( 
-vreH-KoppecnoH.u;eHT .AH CCCP : 

.noitTop ~nsHKO-MaT8MaTH'iecKHX HayK 
npajleccop · . · ·•· . _ . 

)];OKTOp qJH3RKO-MaT6MaTlitI6CKHX HayK 
npajleccop -. 

C.C.repmTettH 

IO.H.l{eMKoB 

.ff.A~CMOPO.IUIHCKHit 

Be,IzylllaJI opramtsawm - HHcTHTYT TeopeTll'leCKott R aKcnepHMeHTam.-
Hott ~ll3HRR; r.MOCitBa . 

·ABTopeqiepaT pasoc.naH" " ____ I99I r • 

3a::QnTa ,IUlccePT~ cocTOltTCJI " " ____ I99I r~ Ha sace-
.u;aHnn' Cnen;:e:a.JillsnpoBaHHorocoBeTa l{047.0I.OI Jia6opaTOpIDI TeopeT:e:qe
cKott ~nsxKH 06~e.u;nueHHoroIDicTRTyTa smepmnc :acCJie.n;oBaHH:!i, r.,lfy6Ha, 

MOCKOBCKM 06Jiacn. . ' 
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C ,IU1ccepTan;11ett.Mol!Ho osHa1tOMJIT1>CJI B•6H6JIJtoTeKe 06~e.n;HHeHHoro 
llHCTl'ITYTa smepHwc HCCJie.n;oBaH:ru!:. 

Yqemnt ceKpeTap:r, CoBeTa . · 
KaH~aT qinanKO-MaTeMaTH"leCKll·HayK 
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OBIWI XAPAKTEPMCTHKA. PAEOTH 

.ARTyaJII,HOCTI, T8MH. Msyqemre SJ18M8HTapH1:lX.Ilpon;eccoB, npOHCXO.rtf!
mmc B CM0CH .u;eirrel)HJI H TpllTRJI B rrp:ircy-TCTBim t,fiOOHOB, JIBJJJISTCJI 0,ItHOfi . 
H3 qJYH.z:taMeHTaJU,HIDC npo6JI9M COBpBMSHHOH g)H3IIIUI. BaJKHyio pOJII, B 8TIDC 
npon;eccax m'pa!OT pe30H8HCHH9 HJIH RBa3HCTartlIOHapHHe COCTOJIHHJI Tpex
qaCTn:qJillX aTOMHHX H M830MOJ10RYJIJIPHHX CllCT8M. TIOCROJII,RY HaJinqH9 TaRnx 
pe30HaHCHL!X COCT()JIHHH. npHBO,IUIT R pe3ROMY YJ3ememno ceqemrfi peaRn;rrfi, 
TO 6es :ax yqeTa H8B03Momro. rroJiyqemre Ha.r(el!UillX TeopeT:n:qecRHx ·pesyJII,- · 
TaTOB, IlpHrO.I(llliX .I(JlJI IlpaETHq8CROI'O HCTIOJII,30BaHHJI. )];JIJI. pacqeTa .. crreR
TpOB TpexqaCTII'IH1IX aTOMHL!X ll M030MOJ19I{YJIBpilliX CHCTeM, a .TaRJKe C8'!8-
HilH npon;eccon pacce.JIHHH B mrcTeMe Tpex -.iacTHIJ;/mmpHMep, TaEmc RaR 
pacceJIIDie :ci.i:rei<TPOHa Ha a'rar,10 Bo.u;opo,ua, saxBaT MIOOHa aTOMOM reJIHJI, 
rrepesap,r,rc!{a MesoaTOMOB H T~.n. np:ml!eHmoT pasJIHqHHe BapHaH!ll a,inradaTn:.. 
qecl{oro npEdmmemrJI. KaR H3BeCTHO, . rmrnpcqiep:n:qecRoe .· .I(l!adaT:n:qecRoe 
npnd.mmemre (des yqeTa :risoTon:n:qecKHX ag)qieKToB) .u;aeT HeIIJioxne on:emm _ 
noJioJKemrli: ypOBHefi sHeprnn .z:tBa.llt.I(llB036y,it.IJ;emmx cocTommfi TpexqacT:n:qHHX 

.aTOMHHX cncTeM, a CTaH.u;aPTHOe a.ztnadaT:n:qecRoe npnc5JIIDKemrn, B npmn:ui:
ne, nosBoJIJieT TIOJiyqHTI> on:e:mrn aHeprnfi cB.irnn M930MOJieKYJr •II.ID!' ce-qeHnfi 
paCCSJIHHJI M030aTOMOB Ha.,impax lI30TOTIOB BO,ItOpO.z:ta. 0,ItHaRO C:iITYan;IDIKa
.treCTB0HHO M0HJI0TCJI .I(JlJI CJia00CBJI3aIDil-IX. COCTOJilllifi UJIH pe30Haircmoro pac
ceJIHHJI, nocRo~Ity sa.u;a:.ra yqeTa nsoTon:n:qecRHX ag)qiel{TOB H nocTpoemur . · 
aCHMilTOTl!'IeCRnx-cocTOJIIDIH pacceJIHHJI B CllCTeMe Tpex "<IaCTllD; (c ROHeq.:. 
Hl,!Mli Maccru-m) TpedyeT ;rr,JIJI .CBOero pemeIDIJI npnMeHeIDIJI CYJ!l0CTB9HHO MHO
roypOBHe~oro a,inradaTHqeCKOro no.nxo.u;a, JIH60 a!MeRTHBHllX npndJilD!temtii:, 
B ROTOpwc•yqTeHO O,l{HOBIJeMeHH09B3aHMO,IteficTmi:e 60JIJ,filOI'O."<IllCJia COCTOH
mrii. · Tar<. B · cTaH,ItapTHOM a.inrada.TwiecRoM npi6JllIJKemm cJiadocBJISrumoe 
COCTOJIJm9 f/!8~0MOJI9RyJ!li cl f:J1 C . 8Hepr:n:efi .. · ~ I aB Bm'Jlf!.!(0? KaR RBa3n
CTaI:\HOHa:pHOe. · 0Ho npeBpamaeTCJI B·cBJISa:mioe·JmlllI, B MHorOYl)OBHeBOM 
a,nIIarlaTlI'leCROMilO.I(XOJte. MM:eHHO TaRliMCllOC060M OHO ll OHJIO o6Hapyxe:ao 
BI977 roTJY; .BTo ·oocTome.nicTBo nosBoJIHJ10 B pa.MI<ax pesoHaHcHoii Mo.zte
JIH noJiyqHT:& TeofeTn:qecRyio on;emcy cRopocTn o6pasoBaHHJI M030MOJieeyJI 
fi,t!µ: ~ 108 CSR- • KOTOpaJI TIO,nTBep.I(llJlaCI, B ::mcnepllM9HT9. . . . ' 
. ~ He· MeHee nHTepeCHaJI CHTYaI:\HH HM00T M8CTO B ori;eHRax napa.MeTpoB 
Ip0, pB30Ha.HCa UJOIOOl B. e + H ('n, =2) pacceJIHHn HJin CEl'l~HHJI ynpyroro 
pacceJIHHJI'M830aTOMOBBO,ItOpo.u;a·Ha npoTOHax. TaR.OIJ;SHRH napar.teTpOB pe:-
30H8.HCa qiop.m B rnnepcwepn:qeCROM.,IUia6aT:n:qecI{OM llPHOJIIDKemm B .!(Ba pa.:. 
sa npem.matoT Bapnan;nomme,".a..,TeopeTn:qecl{aJiron;eHRa ceqeHHJI ynpyroro 

· · · ·1 r~:-~:c:'r::r·'Jtit;B nnc~ ! 
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pacce.mmJI Me30aTOMOB BO;D;Opo,Ita. Ha npOTOHax: B CTa.H,l(a:pTHOM a,v;r1:a6aTme
CROM npH6Jm1Ke.HIDJ mi ;n;Ba IIOPfW{a ·oTJmt:IaeTCH OT SRcnepm.mHTaJU,HOll. 
~eJiaHHH 8RCII6:p;rM6HTaTopoB HM6Th, a TeopeTHROB no.nyqaTh 6o~ee Ha,v;ex;_ 
HyIO'nHqJO:pMa.nmO O cneRTpax TpeXtiaCTH'llIHX aTOMHHX H M630MO~eRy.rur:pmri: 
c;rcTeM, o ce'!emmx nponeccoB paccemnm s~eRTPOHOB Ha aTOMax Bo;n;opo
~a RJm M630aTOMOB Ha R;IUJaX H30TOIIOB Bo;n;opo;n;a HT.II. C He06XO;n;HMOCThID 
onpe;n;e.rrrn µe~ HacTo.mueit @ccep:ramrn. 

Iloc~e;n;oBaTe~Hasr'qJop.wJmpOBRa 3a,IJ;a'! Ha CBH3aHHU8 COCTOmIBH H 
paccemrHH B_a;n;;ra6aTl!'IecROM npe;n;cTa.BJiemm, a TaR.llte paspa6oTRa 3if)JieR
TllBHl1X npH6Jm1KeHHfi n MeTo;n;oB pemeHHH no;n;o6Horo R~cca sa,v;a'I. 

06IIUie neJm pa60T11 onpe;n;e.rrrn ROHRpeTHHe sa,v;a~: 
- ;rcc~e;n;oBrome CBOfiCTB H IIOCTpOeHHe 1maccn\l)HRauim COCTOHIDIU 

a;n;;ra6aTll'I8CRllX 6a31ICOB pa3.JmtIHHX Tll!IOB )1)lJI TpeXtiaCTll'IHHX aTOMHHX 
H M630M0~6RYJIHilH1!X CHCT6Mi 

- IIOCT:poeHHe B a;n;;ra6aTll'I6CROM npe;n;CTa.BJI6HllH aCllMIITOTll'I6CRllX coc
TOHHHH sa,v;a~ paCC6HHHH, cor~COBaHHUX C qiH3ll'I6CRllMll rpamr<nll:lMII yc
~OBRRM!r·c yq:eTOM CII~H Ry~OHOBCRoro mIPOllt.Il:6HllH aCHMIITOTll'I6CROro 
r~TOHHaHa; 

- pac'!eT IIOJIHOro Ha6opa CBH3aHHllX COCTOHHHH M680MO~eRy~ H30TO- . 
IIOB Bo;n;opo;n;a, a TaIOJte ;n;B~036YJlt,IteHHHX cocTommfi reJmeno;n;o6HHX 
aTOMOB. 

061I!a/I M8TO.mma HCC~8HOBaHllff. )vm ;D;OCTIDK6HHH neJm pa60TH Hapsmy 
C Tpa;n;;rnHOHHHMH M6TO;D;aMII TeOpHH pacceHHHH B CHCT6M8 H6CRO~RHX 'IaC
Tmi; HCII0~30Ba:imch q)O:pM8.7lli3M ;n;ID!aMll'I6CROtt rpynnH CllMM6Tplm aTOMa BO
;n;opo;n;a 0(4,2), T8XHHRa onepaTOpHOH T80plill B03MYJ!l8HllH, a T~e OCHOB
HH_e. IIOHHTHH T60PHH .PaCC~08HHH1!X npocTpaHCTB. 

Hayimasr HOBH3Ha. Ilpe,ll;lIO.llteHa q)cip.zy-~pOBRa sa,v;a'IH Ha CM3aHH1!e . 
COCTOHHHH H pacceHHHH HID!te TpeXtiaCTll'IHOro nopora Ha OCHOBe a;n;;ra6aTH
'I6CROro npe;n;cTa.BJ.IeHHH_ypaBHeHHfi ~a,zu:ceeBa n illpe;n;imrepa np;r pas~HX 
napaMeT:pH3rontHX ROH~omroro npOCTpaHCTBa. Ilpcme;n;en cpaBIDITe~
HHH aH8.7lli3 a;n;;ra6aTll'I6CRHX 6a3HCOB pas~HX THIIOB·;rr;m TpeX'IaCTll'IHHX 
aTOMHHX H M830M0~6RYJIJIPH1!X CHCTeM: .Ivm yq:eTa H30TOJmt!6CRHX s/Jq)eRTOB 
B reJmeno;n;o6m aToMax BBe;n;eH a;n;;ra6aTH'IecRllfi 6asnc B 6apmi;eHTpll'Ie;_ 
CRHX Roop;n;imaTax. B·a;n;;ra6aTll'I6CROM no;n;xo;n;e IIOCTpoeHH aCHMIITOTll'I6CRH6 
cocTOHHHH sima'IH paccemr;rsr, cor~coBaHHHe c q}H3ll'IeCRHMH rpa!:llI'IHHMII 
yc~OBIDIMH C yq:eTOM Ry~OHOBCROro B!lpO.llt;n;6HllH aCHMIITOTll'I8CROro r~~
TOHHaHa. .lJ,aHa a;n;;ra6aTll'I6Cl{aH R~aCCliqJHRrontH COCTOHHHH II BWrBJieHa ;n;H
HaMH'I8CRaH CllMM8T:pllH B TpeXtiaCTH'IHOH Ky~OHOBCKOH 3a,Ita'I8 C Hepas;n;eM
ID!l\lIMllCH nepeMeHH1lMH. IloKasano, 'ITO a;n;;ra6aTl!'IecKHi16asH6 sa,v;a'IH c He-· 
pa3)];6JlHBlJlHMJICH nepeMeHHHMH TOIIO~Orll'I9CRH COOTB6TCTBY9T CTaH;n;a:pTHOMY 
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a;n;;ra6aTH't£8CROMY 6a3HCY C pa3)];9.lllml\llMHCH nepeMemtHMH H xapaKTep;rsy
eTCH coxpaHHlllllHMCH (np;r nSMeHe.HIDJ Mace '!acT;rn) 'IHCJIOM TO'!eK RBasnne
pec9'IeHHH. Ilpe,n;JIO.llt9Hll s/Jq)eRTlIBHil8 . np;r6.7llDlteHHH, IIOSBOJlHKJll!Mte. pa6oTaT:E. .. 
B H8llOJIHOM a,nna6aTH't£8CKOM 6asnce. . . . ' 

· ,1laHa HOBBH BWmCJIHTeJII,HruI cxeMa~npsrMoro pemeHHH xpaeBl:lX sa,v;aii. 
~YIJaBHElHHH ~c3M68Ba, COrMCOBaHHaH C a;n;:ira6aTH'J8ClGIM npe;D;eJIOM. 

', I ' 

Paspa60TaHH HOBHe H:E.TOTOHOBCKHe HTepronroHHHe cxem C IIJia.BHHM BKJ.IIOqe-
HHeM. B03MYJ!l8HlIH )1)lJI pemeHHH KpaeBHX . sa.n;a.'I , B a.v;Ra6a.TH'IElCROM npe;n;cTaB-' 
~e.HIDJ ypaBH6mrn'. illpe;n;HHrepa. Pea.im:SOBaHH BH'IHCJilITe~e CX6MH .M.ff ... 
MHoro:i<aHaJ!l,HHX a.fum6aTHtiecxri pac'IeToB cneRTPOB re.im:eno;n;o6m · .aTo-
MOB.· IlpoBe.zieHH MHOrORaHaJlhl!He 'a.nia.c5aTll'I6CRH8 paC'IeTH ()CHOBHHX II B08-
6yzu.emrux COCTOHHHit ;n;Byxs~eRT!)OHHllX.aTOMHHX ClICTeM.BHIIOJIHeHH pac'!e..:. 
TH noJIHoro Ha6opa 32-CBIISaHHHX cocTomnrll MesoMo~eey.rr nsoTonoii Iio;n;o- , 
po.n;a • .lJ,aHo 06061I1eHHe np;r6JIW1teHIIH BH~Sa.IIHHX B03MYJ116HHH Ha ocHOBe ypaB-
Hemm ~a,v;.n;ee:Eia C pe30HaHCHHM RaHMOM. ·. . . ·. . . . .• 

·IlpaRTHtieCR?JI ~~mrocTb. Ilpe;n;cTaBJ.teHHasr q)o:pMy.1mpoBKa sa,v;a'I Ha 
' ' , . , . 

CBH3aHHHe ._COCTOHHHH H pacceHHHH B CHCTeMe Tpex Ry~OHOBCKHX .'IaCT:mi; 
IDDlte TpexqaCTH'IHOrO nopora·,Ita.eT e;n;imyID KOJm6nnHIO IIpHMeHeHHH·a;n;;ra6aTH-' 
'l:6C}{OI'0_ no;n;xo.ita'.. R mHp0KO?zy Rpyry IIPaRTH':I6CKH BalltHH1C sa,v;a'! aTOMHo:li-n 
MesoaToMHoiiqin:sHRH. IlpeMO.llteHHHe 8/JqJeRTlIBH1!e npnd.IDDKeHHsr, nosBOJLmO
IIUie pa60T8.T:E, B ~OKaJU,HO H6IlOJIHOM a;n;:ira6aTH'l:6CKOM. 6a3HCe' ;D;aTOT BOSMO.llt- \ 
HOCTb ripaRTH'I6CKH 0~6HlITb.· IIOrp;mHOCT:E. BH'IHC~eHHfi._.HoBHe BH'IHCJIHT6~-' 
HHe_npone,IJypHII03BOJJJilOT 8ROHOMHT:E.;!)6CY1)Cli SBM; EOJII,IIIHHCTBOIIO~eHHHX 
pesy~TaTOB Ha npoTIDKe.HIDJ psma. ~eT. Ha'IIIBM C . MOM8HTa .· 06HapyJiteHHH 
c~a.6ocBH3aHHOro cocTOHHHH MesoMo~eKyJIH clt.fl , ·Hcno~symcsr pas~-:
HHMH rpynnaMH OIDM, JIIDI~, JII'Y, MD', H®33, llTS<l), lIA3.B npaKTH'l8CKHX 
pac'!eTax)-<- G F . · · · - < · 

Anpo6amm · pa60TH. • Pesy~TaTH ';n;:ircce:pTauim' H80;n;HORparno ;n;ox.iza.v;u.;,; 
BMHC:E, Ha ceMHHapaX'JlT~ H JIBTA OIDM, Ra(p6.Il,l)li RBaHTOBOfi Mexamnra n· 
Ra\PS.Il.Pli BH'IHCJmTe~oit @ISHRH JII'Y, foopeTH'JecRorci oT.I(Ma llTS<l), ·- om ·. 
lIA8; Ha MeJKJJYHapo;n;HWC xoil~pe~·Few.;. Body Syste111;ICPEAC, ii:a 
MeJKJJYHapo,nmrx: CilMIIOSHYMaX)' CF: rarimia·, 2s.;.29· MaH_ I987 r;, ~JIOllH-' · 
.i:ta, · I"'.'"6 Masr I988 I'O,Ita., MeJ!,IlyHapO;n;HOli- ceMHHape flMm(poCROJmtiecime Me
TO;n;li' B T60Plill CHCT6M H8CRO~KHX tiacT;rn" .. Ka.mnnm, I5-2I''anryc:Ta -, 
!988 I'~· . . . . .... - ... 

IIy6.mnuww:B~ . 0CHOBH1!8. ;esy~~a~~ .. onyd.mmo~~ B . ~6o~dI-40 /. 
,-,,·,•r •. . . ;_ .. · .• - '.. ,, .' . - .··,... ',,·. 

CTpVRTypa II ·o6a,eM pa6oTpt. ,llRcce:pTronrsr coc_TOHT HS BBe;n;eHHH, >mec::.. 
'rH_r~,_ . .', _.. . : .n crmc;Ka JIHTepaTyp1!. 06IIUiit·.o6-:r,eM ;n;:ircce:pTauim -
- 82I ,' MamHHOIIHCHHX · CTpaH;rn. 0B ;n;HCCSPTtmml coiepuTCJI 56 · PlICYJil{OB 
H 40 -TaM:mi;. ·cIIHcOKJmTepaTYPH .BKJll!l'laeT. 28! •HaHMeHOBal!d., 
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co.nEPJ[AHME· PAEO'TII-

Bo BB81I8HlIW 06CyjE,IJ;aIOTCJI BOIIpOCli; CBJI3aHmrn CO CIIEJUllqJIIBOH IIpHM8-
H8HlIH a,ll;lla6aTlI'l8CIWrO npe,Il;CTa.BJI8HlIH B TpeXtiaCTlI'lHWC. aTOMHWC H . M030-
MOJI8RYJ.UIPHWC sa.n;atJa.x, RpaTRO H3JI0'1teHo ocHOBHOe co,IJ;epitaHHO H pesym,

TaTH ,ll;liCCepTa.wra. 

_B rrepBoii rJiaBe paccMOTpeHo a,ll;lla6aTlI'lecRoe npe,IJ;CTaBJISHlle B@n{
cupoBaHHoil: CHCTeMe ROOp,!WiaT ($ F), nocTpoemroe Ha ocHoBe_ 1110,IJ;Hqi,mII
po:saHHHX· ypaBReHllfi_~a.n;neeBa. ,lJ,a.Ha~a.6aTJitleCRM qiOJUYJllIPOBKa MHoro-. 
RaHaJil,HO:lt sa.n;aim paccemma, II03BO.JI.fIKlI\aH _- OimCUBaTI> npo:a:eccu B036YJKAe-

HWI (o.c)~ + b ~ (ac),: + t> lI nepes~p~l! (ac)A-+ b - a + ('~C.) B 

M830aTOMOB. 
· 1 B § I.I paccMoTpeHa noCTJjIOBRa 3MatJH pacceHHIIH(ac.)+b·Hl.+d,c)s 

·B Ro.op,ll;lilia.THciM npocTpaHCTBe X = ~J.. @yo! E M ~ IR'\ "i_ ~ 1 _ Ha oc
HOBe MO,IJ;Hqi:.mu:POBaEliWC ypaBH8HlIH !Pa.n;,IJ;et=ma. IlpHB8,Il;8HH - B8,JJ:yllllI8 ac:m.m
TOTl!Rll TpexqacTWlHOii BOJIHOBoii qiymmmr, cocTa.BJiemirie B·BH.IJ:e cyMMll 
qiaJJA88BCI<lIX I<OMIIOHSHT. · ,lT;3lru Bllpa.llt8HllH ,JJ,JIH ~'):'Y,Il;li pepexo,;a fsA . 
tJepes Ma.TplI'IHlle sJieMeHTH onepaTopa pacceHHHH S .. S 11o1..- ( 1 Yol -:-one;.. 
paTop llHB8pCllll I<Oop~aTH. CTOJll(HOBSIDIH yc,l. , _r). =a:" b ) B ,Il;llllOJII,;_ 
HOM npe,IJ;cTa.BJISHlllI A,;.. . B · § I. 2 pacCMOTneHa rranaMeTpHsawr.ir sa.n;atJII :.£> - -~ .. .... 1 s: .... 
Tpex TeJI B_rmiepcqiepIItJecI<mc Roop.mmaTax X ..-JX,X lE fR+x.M--- IR+x-£(.x). 
)laHO. orrpe,IJ;eJieHlle orrepaTOpa llOJllIOH _ llHBepc:irn: · l · , II03BOJUI!OOJ.88 BBSCTH 
npe,IJ;CTaBJISHlle co6cTBeHHWC qiasoB!lX C,IJ;BllrOB -,JJ,JIH riapIJ;IIaJII,HOii aMIIJIHTY,Il;!l ~ · • 
IlpnBe~eHo Bllpmitemre ,JJ,JIH aMIIJm~,IJ;lI-ynpyroro paccemma Ha (rllllep)cqie

plI'leCI<ll CID/IM8TplI'lHOM IIOTSHIJ;IIaJie. 
- B § I. 3 pacCMOTpeH nepexo,IJ; R a,ll;lla6aTJitl9CI<OMY npe,Il;SJIY B MO~-

IJ:IIPOBaHHHX ypaBHSIDIHX ~a.n;,IJ;eeBa, I<OTOpllft ,ll;OCTHraeTCJI "3aMOpruit!IBaHll8M" 
M8)tJI8HHOtt pa,ItHa.lll,HOff nepeMeHHoii X = I XI B na~mHHX I<OMnOHSHTax. 

-Onpe,IteJieH a,ItKa6aTR'!8CI<lrlt 6a3llC l9'c:i(X,·)} t :f x ~~'l(M.,dM); ·coc.,; -
Ta.BJI8mml B mJ,Ite CYMM!l aTOMBHX opCSHTaJieli {AO) - pememrli MO~-. ~-. . " ' .... . ~ 5 . . 
po:aammx ypaBHemrl! ma.D;.IJ:eeBa Ha "cqiepe" : X-E- M ~- $ ( · } -npH qiHRcH-". . -- . 1 
poBamrmc 3Ha:<IeHHHX Mewremroii nepeMemro:ii X E B = lR + . • )laHa 
I<JiaccH@lmaIJ;WI cneI<Tpa 6acTporo.raMllJl&TOHHaHa B cooTBeTCTBIDI c B03-
MOll!lmMH RaHaJiaMH 3a,ItatJH paccemmH~_CROHCTPYJIPOBa.HH"08_; __ o6pa3014 

ruJII,6ePTOBO paccJioemre _,';JI' (<J,c,'n, 5) c TlIIIOBliM CJIOeM :f x , npoeI<- ·: ·'· 
IJ;IIeil 11 Ha 6asy B H Rococ~eTplI'lHOii W?IJMOil ?.BH3HOCTH :A(,x); ~ H (X) = 
= < ii{) X I j > = -A;;~ ( X) sa.naeT a,IJ;Ha6aTJitlElCI<Oe npe,Il;CT~0HH8 ~ ,JJ,JIH 

.·TpeXtiaCTH'!HOit BOJllIOBOii qiymmmr". MaTpn'IHll8~9JI8M8HTH' A(x) B'. acllMIITO
TlI'l8CI<Oii o6JiaCTH o6ecnetJHB8.10T corJiaCOBaJm8 pememrli _ClICT8Mll pa,ll;li~ : , 

HHX ypaBHemrli, 06,nepitalllefi y)J,lIRHe:mryro npousBO,IOiylO ( ,ff ®'.a .x · +'.A( X),) ·, 
· c qiIIsJitlecRHMR rpaHWtnm,ru: ycJIOBIDJ:MR sa.n;atJH paccemm.a: ,: a B o6JiacTH , < 

•4", 

I -, 
!;( 

!:l 
L; 

l)Ga.I<UHH OTBeTCTBCHHH sa nepexo,Il;li Mellm,Y ItaHaJiaMll. B § I.4 onp~,IJ;e.11eHU 
peryJ.UIPHUe H WJI3II'IecRne pememm, a TaIDKe pemeHllsr Ii cliYHlUVIlI !tocTa H · 
III)8,Il;CTaBJIOIDI8 cg_6CTB8HHWC qia30BllX C.I(BIITOB ,JJ,JIH ymITa:pHoro OIIepaTOpa 

. - . . . 

pacceHHIIH. s :: s I • corJiaCOBaHHOe C 'AaJII,HO,IJ;eHCTBypl!UIM ,Il;llllOJII,HliM IIO-
TeHIJ;IIaJIOM x-'-A cl • lIOJIYtJ8Hll Bllpallt8HHH ,JJ,JIH .n;m:IOJII,HOft . aMIIJmTy,Il;li 
rrepexo,IJ;a f SA B a.rtJia6aTIItJecROM CSaSirce HmKe TpeX<IaCTH'!Horo nopora. 

BTOpa!I rJiaBa IIOCBflll\SHa'BOIIpOCaM IIOCTpoeHIIsr a,u;Ra6aTJN8CI<Oro .• 
npe,IJ;cTaBJieHHH BO BPalllal!lD,eitcH cucTeMe I<oop.D;HHaT ( R F ) Ha ocHoBe. ' 
ypaBHeHHit [ia.n;,IJ;oeBa u lllpe,IUrnrepa. OcHoBHoe BHIDJiaHHe y,IJ;eJieHo aHa.JllISY 
ac1mmTOTlII<, lI I<JiaccHqllll(aq!I:l'I oocToHHHH a,ll;lla6aTWiecI<oro 6asIIca c Hepas
.IJ:8.JIIBOO\IIMHCH nepel\mHHUMlL B § 2. IA BBe,IJ;eHll Heo6xo~,'ll:le o6osHa"tfemm: 
RF , onpe,IJ;eJieHu ,I(l1CI<pow1rn cm,1MeTpIIH n 6IIcqiepI:I1Iecmrfi _6asnc 1)-qiYH

RIJ;Irfr-, npIIBO,ItOHli Blipru:temm JJ,71JI CG'IOHrn1. nepexo,1ta d, BA • B § 2.IE ,Italia; -
napa.MeTpII3aIJ;IIH HeIJ;eHTpMI,HUX ill,11IJilITY.n nopeXO,IJ;a 5- B~ C TIOMOl!II,JO co6-
CTBOHHHX B8RTOpOB ,ItlIIIOJII,HOro onepaTopa Ar1. B (RF ) • IlQJ!Y'IeHO npocToe 
Ir y,no6Hoe BIIprurtemre ,JJ,JIH MaTpHtJHWC sJieMeHTOB _ ,IUffiOJII,Horo onepaTopa 
B R. F , o6pa3Yl(llllIX C8l{YJ.UIPHOO ypaBHeHue, II ,IJ;aHa KJiaCCRqJIIRaIJ;IIH 6asnca 

'.B npe,IJ;eJie pa3'b8,ll;liH8HHllX aTOMOB. B § 2.2A BI,!IIUCaHll ypaBHemrsr ,JJ,JIH 8.ItK

a6aTHtJ8CI<llX I<OMIIOHSHT [ia.n;,IJ;eeBa, ROTopue o6pa3Yl()T a,ItKa6aTlI'leCI<Im 6a-
snc aTOMHIIX op6HTaJieii (AO) B RF • ]I.Im cooTBOTCTBY'f(llleii I<paeBoil sa
,IJ;atJH RpaTI<O o6CYJKAa!OTCH nepcrrOKTHBHll8 MSTO,Il;li ee pemeHIIH Tiffia tJe6u
meBCHOit npon;e,Dypli llOCTpOeHHH CHCTOM!:I OpToromurr,HHX IIOJllIHor,:oB ,ItlICI<
peTHOit nepeMeHHoii. JJ,mra RJiaCCHWIIl{aIJ;IDI.CSasnca B oRpecTHOCTH TOtJI<ll 
Tpoillroro coy,IJ;apemm. B § 2 .2E npnBe,IJ;eHll ocHOBHLie ypaBHemm ,JJ,JIH a.Jm
a6aTmecI<oro c5asIIca MOJIOI<YJIHPHHX op61mme.tt (MO) B RF c 001,10, Ha
npaBJieHHoii no HR06HOBC1{0MY BeI{TOPY napu ( a, b ) TpeXtiaCTII'IHOll CllCT8Mll 

a b c. • TaI<oii c5asuc B npe,IJ;eJie 6ecKoHetJHO TmitSJillX Mace JIJJ:OP a. II 
b COOTB8TCTBY8T CTaH,IJ;apTHDMY a.nna6aT1I'!8CROl\1Y 6a3IICY MOJISI<YJ.UIPHllX 

op6nTaJieil: ( SMO) c BPalllaTeJI1>Hoii CBJI3I>IO. § 2.2B. ,naHu I<Jiaccmpima:a:rm 
COCTOHHI:m H IlpHM8pli I<OppoJIHIJ;IIOHHllX ,IJ;Harp1JMM·a.D;Hac5aTJitlOCI<Oro 6a3HCa 
C Hepa3,IJ;8JimllllIMlICH -- nepeMeHHUMll. Y CTaHOBJieHO C00TB8TCTBH8 -9TOii I{JiaC~ · 
CH~- IIPll HyJieBOM IIOJllIOM op6HTBJII,HOM MOMSHTe C,I<oppeJIHIJ;IIOHHOti 
,ItIIarpaMMoit SMO c5asnca, a npu HeHyJieBOM IIOJIHOM op6IITaJII,HOM MOMSHTO c 
EOppeJIHIJ;IIOHHOit ,IJ;HarpaMMoit S MO 6asnca c Bpa!JlaTeJII,HOti CBJI3I,JO. HoI<a-
3aHO, 'ITO 'IUCJIO TO'I8I{ I<Ba3HIIepecetJemr:li coxpaHHOTCH C H3M8H8ImeM Mace 
tJaCTIIIl;. 3TO o6CTOHT0Jll,CTBO BllHilJL'IST ,ItUHaMHtJOCRYJO CllMMOTpino I<Y.11.0HOB
CROH sa,n:atJH C Hopa3.neJlJilCillllMlICH nepeMeHHLIMH, rrpIItJeM ee, a,ItKa6aTJitl8CI<Hfi 
6asnc '· TOIIOJJ.OrINeC!{II COOTB8TCTBYOT CTa.H.naPTHOMY a.n;ua6aTHtJ8CI<OMY 6asu
cy. § . 2. 3A •. Onpe;ieJie~o 3~8liTIIBHOe. IIpII6JIIDKeHHe Ha OTI<PliTliX I<aHaJiaX 
sa,itatJH paccemm'.g B JIO.RaJlI>HO IIOJIHOM a,IJ;Ha6aTmecROM npe.ncTaBJiemm. C 
ero ~OMOIIII>IO IIpOB8,Il;OH ruramrn UCHMIITOTIIR pememrli B AO 6asnce. B § 2.3E 
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IIOJJY'!eHa acm.m~OTHRa pa,ziiraJD:,HHX pememdi•O(X-1) II Tpo:x:qacTli'IHWC BO~-
. HOBHX q>ym{IUiii O(X-2) B AO 6a3IICe. B § 2.3B BWIOmeH aH8Jlll3 acmmTO

Tli'i9CIDIX C~CTO.mmii MO 6asIIca C IIOMOUU,IO orrepaTOpHO:it TeOplili B03MYIIl9Hllil: 
c BHpo~eIDieM B c~oe 11, r~aBHoro RBaHTOBoro '!IIMa pas~e,wmeHHoro 
aTOMa. IIoRa3aHO, 'ITO MO~eRyJIBpHruI OCI, B acm.mTOTli'JeCRUX oe5JiaCT.f!X 
rrpuo6peTaeT HaIIpa.BJieIDie COOTB9TCTBYJClllero JlE06UeBCROro B9RTOpa CTaJI
RIIBamimccJI q>paI'MeHTOB, 'ITO II YCTaH~aoT COOTBeTCTBlle MO n AO 6a-
3HCOB. 

B § 2.4A paCCMOTpeHII OCHOBHI:le ypaBHemm lI acm.mTOTli'I9C!{Oe IIOBO
.n;eHHe pa.n;Ha.l!E,HHX pemeHH:it Tpe:x:qaCTli'JHOil: BOmOBOil: q>yHI~I B MO dasnoo 
6es BP8lllaT9JII,HO:it CBiIBlI •. B § 2.4E IIOCTpOeHlI acmmTOTII'J9CRirn COCTOJIHIUI 
pacceJIHHJI B .CTaH.n;apTHOM ,SMO daSiwe, cor~aCOBaHHlle. C qllI3li'JeCRHMlI rpa-

. HII'!Hmm yc~OB~ ,n;JllI rrpon;eccoB paccemmJI Tillla (ac)A + b ➔ Q +(be.) B. 

B § 2.4B pacCMOTpeHII·acm.mTOTHRII CTaH.n;aPTHOro ,SMO 6asuca B rrpe.n;e~e 
.Pas~e,wmeHH:wc aTOMOB c noMouu,ro ~edpa.wrecRoil: 0(4,2) Bllpo~eHHoil: 
Teopu B03MyIIl9mdi. lIOCTpoeH rrpocToil: RE 'l> UC. E ~OpHTM ,n;JllI IIOJzy'Iemm 
ROS~eHTOB pas~oJKeIDIJI BOmOBIDC !pyHRD;liH ir Tepr,!OB SMO 6a3IICa 11epos 
napa6omec1rne RBaHTOBHe 'lliIC~a [n1 t'l~m] E"' II'3ap.fl',11;l,l Zall Zt. 
lIOJzy'IeHH' JIBHHe u npOCTHe BHPalltOHIIH ,n;JllI acmmTOTIIB s@ieRTHBHHX IIOTeH-
. , r (0) (~) -1. u(.Z) -:z. I · 
D;UaJIOB u.,,.,(R)=1J.,.,t1+1f.,,..,R + .,,.,R rrpu n =I u h1 =n, Heodxo.n;u-
Mh!e .n;Jm IIpaRT~ecRux pac11eTOB peaRD;IIii (a. C) n'=., + b ➔ a + (bc).,'= 1 . 

B r~aBe 3 paCCMOT,P9HlI Sqql9RTUBHI:le II,PU6JimKeIDIJI U M9TO,It!I peme
HIDr RpaeBmc sa.n;a11, B03HIIRa.I<I!IIIe B a.n;HadaTINecRoM rro.n;xo.n;e II rrpe.n;cTaB:-
~eHIIHX YPaBHemdi ~a;ui;eeBa II illpe,wmrepa. 

B § 3.I Bh!HCHeH reoMeT,PU119CRu:it CMh!M a.n;HadaTU'l9CRUX YPaBHemrfi 
c aqqieRmoil: Maccott JI' ( X) , IIOJJY'!eHHIDC ,npII rrpoen;upoBaHIIU ncxo.n;
Ho:11 ClICTei.m ypaBHemdi Ha OTR,Ph!Th!e RaHaJW sa.n;a'1lI paccesmua. lIORa.3aHO, 

-1 . 
'IITO F" O<) m.i:eeT CMh!M MeTpIDiI:I Ha 6ase B, cor~acOBaHHoll c CMMMe.TplI'1-
Holl ~.iuoll CBJI3HOCTlI, 38M9WllOIIIYlO HCXO.n;ey!O ROCOCHMMeTpII'l!JY]) qiopzy A(x) 
CBH3HOCTlI B ~ORaJ!E,HO IIOmOM a.n;Ha6aTHtieCROM 6a3JiICe. B03Hlm8llllruI TaRHM 
oelpasoM MeTPHRa, COOTBeTCTByeT rrepexo.n;y R'060CIIll~HHofi·sa.iia.'1e ,n;JllI II:f'll
Ra orrepaTO,POB, R ROTO,POH OCIIi'IHO II,PIIB0,11;UT HCIIOJ!I,30BaIDI8 HOO,PTOrOH.aJ!E,- . 
HliX da3HCOB B M9TO,n;e CrurI,HOil: CBH3H RaHaJIOB •. B Ra'!eCTBe HJlJITOCTpan;u:it. 
pa60Tocnoco6HocTII pas~ sqqieRTIIB.HIDC rrpnCIJlID!l:emdi rrpnBe.n;eHH ns
BecTHh!e pac'tleTh! c pasirnMU a.n;HadaTI!'!OCRIIMR ClasucaMll, .n;eMOHCTPliI.PYJClllUe 
B03MOJKHOCTI, :f'll9Ta I1X ~ORaJ!E,HOil: HenomOThl. . , . 

B § 3.2 peaJ.III30BaHa iwl:ororrapaMOTpR'!OCRaH H~JOTOHO~CRl:lJIUTepan;uoH
HruI CX9Ma pemeHJiIH 3a,1(a'l!H pa.CCOHHIIH C :f'll9TOM BapIIaD;UOHHlIX,II,PmmunOB 
II BIIPIIa,JII,Hh!X COOTHomeHIIil: • .If,aHu II,PllMO,Phl pa.C'19TOB C aHa.im:TlI'!eCRIIMII IIO-· 
TOHll;UaJiaM!iI II ynpyroro paccemma M930aTOMOB C :f'llOTOM 3aRph!TOro RaHaJia. 

B § 3. 3 ,IJ;aHa HOBruI IITO,PaD;UOHHruI CXOMa Ilp.f.!Moro pemeHir.FJ: ypaBHeHIIfi 
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~a;ui;eeBa ,n;Jl!I·~CHCTOMH Tpex 3apmitemmx '!aCTmJ; B ROO,P,ItlmaTHOM npOCT
paHCTB9. nrrsr 3TOro Bh!ClpaHa MaTPH'IHaH CT!)YRTYl)a Rpae:smc 3a;Ita'll,. '.KOTO
prur c cruaoro Ha'1aJia cor~acoBaJia c a.n;HaelaTRtiecRIIM npe.n;e~oM ypaBHe:mm 
~a;ui;eeBa. IlPH pemeHIIH sa.n;a'llll Ha C06CTBemme 3Ha'IIOHHS:I B '.Ka'!eCTBe . 
Ha'tlaJII>HOro rrpHd~eHIIH HCIIOJr&SyeTCH npoCTOe a.n;uadaTH'leCROe rrpHd~
JKeHHe. 

B § 3.4 .n;aHhl HTepan;uoHHh!e cxeMh! pememrn: sa,n;a-q Ha c_o6cTBemme 
3Ha'1eHIIH, B03HIIRa.I<I!IIIe B MHOrORaHaJ!E,HliX a.n;uaelaTI!'!eCiraX pac~eTax re~ 
~eno.ttodHIDC CIICTOM (c :f'lleTOM H30TOim'19CRHX sqqieRTOB).· 

B § 3. 5 paspa60TaHll HOBh!e HI>IDTOHOBCRHe cxew c MaBIWM BRmoqe
IDieM BOSMyIIleHIIH ~ pemeHHH l<paeBmc sa.n;a'1 B a.n;HaelaTH'1eCROMnpe.ttc

,Ta.BJiemm ypaBH9IDIH IDpe,wmrepa. 
• ' I 

r~aBa 4 IIOCB.f{IlleHa pac11eTy OCHOBH1:1X H B036~emrux COCTOmnrit. 
.n;Byxs~eRTPOHHI:lX aTOMOB B MHOroypOBHOBOM a.n;HadaTI!'!eCROM no.n;xo.n;e. ·. 
B § 4,I .n;ocTIIrHYTa cxo.n;uMocTI> a.n;ua6aTH<Iec1<oro dasnca, .ttocTaTO'lHM 
,n;JllI :f'll9Ta.H30TOIIIR9CRIIX sqqieRTOB B 6apmi:eHTplI'!ElCRIIX ROOp,ItlmaTax. 

B lA~2 .n;aHa a.n;Ha6aTI!'!ec1<aH '.K~accH~aD;UH .n;BaJK,IJ;il B036Y3,I(emmx 
COCTO.f.IHirn ,n;Byxs~eRTPOHiruX CHCTOM Ha OCHOBe BBe.ttemrux ROppe,ru:mHOHimX 
.n;uarpaMM. YcTaHOMeHO COOTBeTCTBIIO Q HCilOJII,3Y8MIDIIII \]eHOMeHO~OrH<Ie
CRHMH R~accmplII{all;II.f.!MH. 
' B § 4.3 npOBO,l(OHO HCC~O,l(OBrome ,n;Ba)!t,Il;tl B03Clyx.n;emmx COCTO.fllllrli 

IIOHa Bo.n;opo.n;a u aTOMa re~ B MHOrORaHaJII,HOM,a.n;Ha6aTHtieCROM no.n;xo
.n;e. Hcc~e.ttOBaHa CXO.n;uMOCTb a.n;Ha6aTH<IeCR6ro ClasHca, IIOJzy'IeHH .n;Byx
CTOPOIIlIHe o~emra no~oxemrli ypoBHeft B a.n;HadaTU'19CROM npHd~eHIIII. 

B r~aBO 5 npoBe,n;eH paC'19T IIOJIHoro Hadopa CBJI3aHHHX COCTOmmft .. 
Me30MO~eRy~ H30TOIIOB Bo.n;opo.n;a. 

B § 5.I .n;aHa npo~e.n;ypa Y'19Ta Bl<~a,n;OB Bh!CllmX COCTOmmft .n;ucR
peTHOro R HerrpepimHoro CIIORTpOB 3a,1(a'1II .n;Byx ll;OHTpOB, o6eCII9'1IIIBalO
Illaf! CXO,n;uMOCTI, CTaH,n;apTHOro a.n;ua6aTH<IecRoro pa3~0lK9IDIR npn pac-.:ieTe 
CBHSaHHh!X COCTO.flHlrft M930MO~eRy~. . 

B § 5.2 H~eHH BCe B03MOJKHhl9 CBJI3amme COCTOmmR M930MO~e
ey~ R30TOIIOB BO,n;opo.n;a C aHOMBJII,HOff '1eTHOCTblO > : ·_ (- ,f ) T H ycTa
HOMeHO, 'ITO no.nHHft opdHTaJII,:mrli MOMOHT ,n;JllI TaRHX COCTO.lllillff He npe
B.OCX0,11;UT 3Ha"l:eHHe .J =3. lIORa3aHO, 'IJTO Bee M990MO~eey~ Ha.xo- ' 
WITCH B OCHOBHOM RO~e6aTeJII,HOM COCTO.f.IHHH V =0, a MaRCHMaJII,liHft 
rro.mnrli op6HTaJ!E,mnl: MOMeHT. J =3·,n;ocTuraeTCH ~ ,D;JIHMeSOMO~eey~ 
tt_µ • . 

B § 5.3 rrpIIBo,wrrcn pesyJr&TaTH pac'tleTa rromoro Ha6opa 32 CBH
sammx COCTOmnrit M930MO~eey~ H30TOIIOB BO.ttopo.n;a BapI!aD;UOmmM MOTO,Il;OM. 
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(22 COCTOJIIIB.ff C HO:pMa.Jll,HOfi '!STHOCTI,TO "J= +(--1)1 M I0 COCTORHH:ii C a.HQ-,
Ma.JII,HOH '!STHOCTbTO ! = -(--i) j. ) •. YcTa.HOBJISHO, 'ITO ll B COCTOJilllIIIX 
C HOpv!aJII,HOll '!STHOCTI,TO M8.RC.0MaJII,mrlJ: llOJIHHll OpOllTaJII,lilill MOMSHT · J =3 
.nocTlll'aeTc.ff · JillIIII, MJI-Me30MOJieRyJIU t t_p . 

B rJiaBe '6 paCCMOTp~H llpal(T,ll'lSCRll BaruIHll npm.rnp TpeX'!aCTH'!HOll 3a
,na'!ll pacceRHHR BUIIIe nopora pa3BMa B BRXO,ll;HOM !<a.Hane peam:i;1rn MIOOHHo-
ro RaTa.JIH3a • . , . . . ·< . .. . 

B § 6.I .na.Ho -oc5oc5meHIIe npllOJIImeHII.ff BH93amrnx B03MYil\9HH:i1 lI no.rry--
'!SHO B11palK9IDI0 .iiIJI R08@l~9HTa np:rr.mmamm W5 Ha OCHOBe ypa.BHe-
HIDI \tia,IU(eena c_pe30Ha.HCHl1M Ra.Ha.JIOM. · 

. :if§ 6.2 oc5cy,l{,ll;aIOTC.ff pasmw npOJillJISHII.ff CBOHCTBa JIQI(aJII,HOll llOJI-
. ' . 0 

HOTH B SMO II MO c5amrcon B pac'!eTax Roa@l~OHTa npiwmarum: w5 
B npII0JII1Jll:8IIlIB BHe3amrnx B03MYI!19HII:i1. 

OcHOBHHe pesyJII,TaTH 

I. ,IT,a.Ha qiopviy.mrpOBRa sa,n;a'l Ha cai:raa.HHble cocTORHlIR II pacce.fIIDm 
Hue · Tpexg:acTwrnoro •· nopora Ha. ,ocHoBe a.n;Hac5aTHtiec1rnro npe,ncTaBJIGHIIR 
ypamreIIlifi IDa,IU(eeBau Illpe,rurnrepa. ., , 

2. MCCJIG,nOBaHbl a.n;Hac5aTll'l8CRlle Oa3llCH pa3JIIftllib!X TllllOB lI,JIJI Tpex
'laCTH'!Hmc aTOMHHX II M830MOJI9RYJIJII)Hb!X CllCTGM. 

-. 3. !IOCTpoeHbl B a.n;Hac5aTll'l9CROM llOICXO.ne -aCRMIITOTll'lSCRlle COCTORHlI.ff 
sa,n;a'lll pac6emrn:R, corJiacoBa.mme c qiII3.II'leCRHMH rpa.HrnHMII ycJ.ioBIIRMII. 

4. JraHa a,n;Ha0aT.II'l8Cl{a.ff l{JiaCCll\lillRanwI COCTO.fllllitt ll BWIBJISHa .rurna
Mll'lSCI{a.ff • CID/JMGTPII.ff .' B TpeXtraCTll'lHOil: RYJIOHOBCI<Oll 3a,IJ;a'!e C Hepa3,neJimo-
IllIDfflC.ff nepeMSHHb!Mll. ' 

5._ Pa3BIITll a@leRTllBHHe llPllOJIIDKeHIIR u pa3pac5oTaHH MeTo.ni,r peme
mm RpaeBHX sa,n;a-q, BOS!IlIRaiOll\llX · B 'a.n;Hac5aTHtieCROM npe,ncTaBJieH!Il! ypamre-
1mil: /l>a,IU(eeBa II Illpe.nHHrepa. 

6. IIpoBe,neinI pac~eTH 'ocHOBHb!X HBosc5y,K,IteHHb!X cocTo.ff!Ilill ,nByx
sJieRTPOHHh!X aTOMHmc CllCTGM 

0

B MHOI'Ol{a.Ha.JII,HOM a,n;Hac5aTll'lOCI{OM no.nxo.ne. 
7. BHIIOJIHGHbl paC'!OTbl IlOJIHOrO Hac5opa CM3a.HHHX COCTOJ!Hlill M830-

MOJIGI<YJI Il30TOilOB BO,nopo,na. 

8. ,IT,a.Ho oc5oc5meHIIe npllc5JIR1l'i.eHII.ff BH83arIHHX B03MYI!18Hllli Ha OCHOBe 
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