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I. BBEAEHHE 

6 HSCTOR~ee BpeMA np~ ~3y4eH~~ pa3D~4H~X xapaKTepHCTHK 

CDO}I(H~X AAep WHPOKO HCnODb3yeTCR KBS31-14SCTI-14H0-$0HOHHSA MO

Aellb RAPS. 8 ee paMKax YAanocb AOCTH4b eAHHoro onHcaHHA MHo

rHx CBOHCTB KSK HH3KOilema~HX COCTOAHH~ C$epH4eCKHX H Ae$op

MHPOBSHHbiX fiAeP, TSK 1o1 fiAepHbiX B036ymAeHH~ npl-1 npOMe}l(yT04HbiX 

H BbiCOKHX 3HepntRX It/, 

B OCHOBe MOAellH nemHT 3$¢eKTHBH~~ rSMHilbTOHHSH RAPS, BK11~-

4SIOU41-1Vi OAH04aCn14Hble CPeAHHe noTeHU,HSilbl AilR HeVITpOHHOV! Yl npo

TOHHOVI CHCTeM, cnapHBSTellbHOe B38HMOAeVICTBHe MemAY HeV!TpoHaMH 

C nOCTORHHblM MSTpH4HbiM 31leMeHTOM 'G N H Me>t<AY npOTOHSMH C no-

CTORHHbiM MaTpi-14HbiM 3IleMeHTOM 'G z , a TSK)f(e 3CfJ$eKTHBHbte cena

pa6enbHbJe MYilbTII!nOllbHbte 1o1 Cm1H-My1lbTI·1nOilbHble C\riJlbl C lri30CKa-

11APHOH 1r1 lri30BeKTopHo~ KoMnoHeHTaM~r~. To ecTb AllA KamAO~ MYllbTirl

nqnbHOCTH B3aHMOAe~CTBHe xapaKTep~r~3YeTCA ABYMA KOHCTaHTaM\rl: 

K\~) H K \,\) AllA COCTOAHHi4 HOpMaJ1bHOi4 4eTHOCTH H K bAL) H 

K(~L) AllA COCTOAHH~ aHoMaJ1bHOi4 4eTHOCTH. 

8 He4eTHOM c¢epH4eCKOM RApe MOAellb Y4HT~BaeT B3aHMOAei4cT-

BHe He4eTHO~ KBa3H4aCTH~bl C ¢OHOHHbiMH B036Y>KAeHHAMH 4eTHO-

ro OCTOBa. YpaBHeH\riA MOAellH 6btl1H noJ1y4eHbl H npoaHaJ1H3HPOBaHbl 

B pa6oTaX /2,3/. 8 pafioTe /4/ AllA BOJ1HOBOa:1 $yHKU,HH He4eTHOrO 

AApa BHAa 

,\· + + 
I D' (Jv)[ a. Q, . 

Ap.i J JID 1\/11 
/1/ 

6b111H nony4eHbt ypaeHeHHA, e KoTopblx Y4HTbteanacb ctJepM~r~oHHaR 

CTPYKTypa ¢OHOHHbiX B036Y>f<AeHH~ OCTOBa, HHbiMH CJlOBaM\rl, CTporo 

y4HTbteancR np~r~H~~r~n nayn~r~. YpaeHeHHA, nony4eHHble e 3TO~ pa6oTe, 

nerllH B OCHOBY nporpaMMbt PHOQUS~ on~r~caH~r~e KOTOpo~ COCTaBnA

eT COAepmaH\rle HaCTOA~e~ pafiOTbl. 

3TH ypaeHeHHR cyTb cneAY~~~r~e: 

1. HopM~r~poeKa eonHoeo~ ¢YHK~HH /1/: 

· [C~l 2 ll+,I [1+ .I"(Jj/..i)](D~'(Jv)) 2 l=l. 
~1) 

/2/ 

2. YpaBHeHII!e AllA 3Heprllllll coCTORHIIIA /1 I T/ Jv: 

! J - 1'/ Jv 

l 1 + .I"(Jil-.i)Jr'\:Jil-.i) 
--------- 0. 

, i + w /..i -~Jv -R(JjAi) 
/31 
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R(Jj,\i)=l_ l: 
4 i''r . I '!JAi '!J ,\;' 

V T T + 
fAT v (_) 

r(Ji.\i) = < 2A + 1 l y, Ji Ji 
2J +1 ..;'!!~' 

/4/ 

/51 

!6/ 

171 

"' x"' "' Bem1LH1Hbl ~ •1• . RBilRIOTCR xapaKrepi-1CT\.1KSMJ.1 ¢loHoHa T ' T 'f' jtJ 2 
MynbTHnonbHOCTJ.1 A "' HOMepa i. OH1o1 paCC4HTbiBSIOTCR nporpaMMo~ 
RPAS, 1-1 11x RBHbiH BH,q, pasHa KaK "' on1o1caHHe nporpaMMbl, MmK-
HO HaYrTH a 151 • OcranbHble o5oaHa4eHJ.1R a /4/-/10/ cne,qytOU.V·1e: 
r~r . - nplo1ae,qeHHbll1 0AH04SCTJ.14Hbte1 MSTPJ.14Hb1H 311eMeHT MYI1bTJ.1-ltJ2 
nOilbHOro ('y.\p. (8, if>) ~Il~ cn~H-MYJlbT~nOJlbHOrO r.\-l (uYA-lp.) .\p.' 
oneparopa Mem,qy COCT~RHJ.1RMJ.1 C KBaHTOBbiMJ.1 4HC11aMJ.1 j 1 :=~1 f 1 j 1 ) ~ n

2
=(n

2
£

2 
j 

2
) ; v <+>= u. u. + v. v. , r,qe uJ., v.- K03¢l<IJH-ltJ2 JtJ2 J 

~HeHTbl npeo6paaoaaHHR 6oron~6oaa /a,qecb "' ,qanee sepxHHH aHaK 
8 0603HS4eHHJ.1 V (+) OTHOCYITCR K MYilbTHnOilbHbiM CHilaM /Ill ¢l0HO
HSM/, a HH>«HJ.111 - K CnJ.1H-MY11bTHnOJ1bHbiM/; J.1H,QeKC T ::=: (n,p) - J.13Q-
TOnJ.14eCKHJ1; E .1'(1).:\i - 3HeprHH OAHOK8a3H4aCTH4HOrO COCTORHHR 
j"" (n, £ , j) H oA~o¢OHOHHOro COCTORHHR Ai. 

8 cny4ae, KOrAa $OHOHH~e 1o1 OAHOK8a3H4aCTH4H~e B036YmAeHHR 
npeAnOnaraiOTCR He3aBHCHMbiMH, TO eCTb KOMMyTaTOp (a {m , Q.?.i ]=0, 
<l>YHK4~~ R(Jj.\i) ~ l'(JjAi) o6pa14a10TCR a 0, Bo3MO>KHOCTb pac-
4era no raKHM 6onee npocT~M ¢opMynaM raKme npeAycMorpeHa a 
nporpaMMe PHOQUS. AnR roro 4To6~ 1o1a6emarb HenpaeHnbHO~ CHM
MerpH3al.lH-H KOMnOHeHT 11KBa3H4aCTHI.la + $0HOH 11

, 8 nporpaMMe npe
AYCMOTpeHa raK Haa~saeMaR npo~eAypa y4era nPHH4Hna naynH. 3ra 
npo~eAypa HCKnl04aeT H3 BOnHOBO~ ¢YHK4HH /1/ KOMnOHeHT~ 
a 1m Q ~JLi C HenpaBHJlbHm1 CHMMeTp1o13a41o1eH KBa3H4aCTH4~ a rm 

1o1 napbl KBa3H4aCTH~ [a :4- a.+ ] A , cocrasnRIO~HX HaH6onb-. J1 m 1 J2m 2 ll 
WYIO KOMnoHeHTY 8 8011HOBOH ¢YHK4HH ¢oHOHa. npoaepKa Ha npa8Hnb-
HOCTb CHMMeTpH3a4HH npOBOAHTCR TOJlbKO 
atn Q~ .. i , 8 KOTOpbiX ¢oHOH G\1-!i 
peAe.rlErHHR 11 HeKOnJleKTHBHOCTH 11 $OHOHa 8 

2 

AJlR rex KOMnoHeHT 
HeKOnJleKTHBH~H. ~R on
nporpaMMe 3aAaercR 4Hc-



no, onpeAenR~~ee AOnYCTHMY~ senH4HHY BKnaAa MaKCHManbHOH KOM

noHeHT~ B HOpMHPOBKY BOnHOBO~ $YHK~HH $OHOHa. ~OHOH~, B KOTO

p~x BKnaA MaKCHManbHO~ KOMnOHeHT~ B HOpMHpOBKY fiOnbWe 3aAaH

HOro, C4HTa~TCR HeKonneKT~BH~MH. 

noMHMO TO"Horo peweHHR ypaBHeHHH /2/-/4/ B nporpaMMe PHOQUS 

npeAYCMOTpeHa B03MO>KHOCTb pac4eTa CHnOBO~ cf)yHK~HH S J(7J), 

OnHC~Ba~~e~ 3aBHCHMOCTb OT 3HeprHH ycpeAHeHHO~ no HHTepBany & 
senH4Y!Hbl C~v. cl>yHK~Y!R S;J(7J) onpeAelleHa cneAYIO~HM o6pasoM: 

s J(ry)- _Q_ ~ cJ2 1 ;s; 
2" v v (ry-ryJ)2+~2/4 

AnR ee11H4HHbl s J (-q) MOH<HO nony4HTb / 31 saMKHyToe Bbtpa>t<eHHe, He 

3aBYtCR~ee RBHO OT C ~v H 1J Jv : 

/9/ 

npHBeAeHHble BepORTHOCTI-1 311eKTpOMarHY!THbiX nepeXOAOB MYilbTH

nonbHOCTbiO A Bbi4YIC11RIOTCR no $OPMY11e 

-1 v p 2 
B(X>., I ~ J) - (21 + 1) [ C J C1 ) x 

x le(A)F Ar v<±) + ~ [,/~DAi (Ip)(1 + l'(IJAi)) ± 
T lJ IJ i 2.\+1 J 

/10/ 
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8 /10/ 3HSK 11+11 0THOCI-1TCR K EA-, a ,,_,, - K MA -nepexo,QaM. npo-rpaMMa Bbi4HCJ1.AeT sepoRTHOCTH B(XA) a e,QHHJ.1_4ax e 2 
• ¢lM 2A ,QilR EA -nepexo,QOB H a e,QJ.1HJ.1u,ax p. 2 • 4>M (2A-2) Ail.A MA -nepexo-

,QOB (p.N= ~). BeJl¥141-lHa e~A) - 3$Q)eKTHBHbl~ aapRA ,QJlR, E.\ -2Mc (A) 
nepexo,Qos /e r =1 np1-1 pacl.leTax MA -nepexo,Qos/. 

,QnR peW€HJ.1R ypaBHeHHR /3/ Heo6XO,QI-1MO J.1M€Tb KBa3J.14SCn1l!Hble c j \.1 ¢0HOHHble 

3Il€M€HTbl f _A~ 
J tJ 2 

THBHOCTb ¢lOHOHOB. Be11H4J.1Hbl €. It! V. . BbiYHCJlRIOTC.R nporpaM-J J1 J 2 
MO~ Ha OCHOB€ BBO,QHMO~ HH$0pMa4HJ.1 o6 O,QH04aCTJ.14HOM cneKTpe Ej H csepxTeKY4Hx xapaKTepHCTHKax Cr H Ar. B nporpaMMe npe,QyCMoTpeH J.1 P€>KI-1M pa60Tbl, npH KOTOpOM Cr 11 I\ r He BBO,QRTC.R, a Bbi-4J.1CJ1RIOTCR caMOCTORT€JlbHQ, AnR 3TOfO BXOAHaA HH$OpMa~HA AOnonHA€TCA KOHCTaHTaMH napHOfO B3aHMOA€i-1CTBHA 'Or . 8eJ1H4HHbl f ~r. 

J 1 J 2 H E j MO>KHO Bbi4HCJ1HTb, HanpHM€p, C nOMOIJ.tbiO nporpaMMbt RED MEL HI1H CAMEL. 06e 3TH nporpaMMbt HMeiOTCA a 6vt6nHoreKe or,qena reopHH aTOMHOro AAPa nT~ OHRH. 
npH nepeXOA€ K H€4€THbtM AAPaM 3HeprHH <f)OHOHOB H npo1.me HX XapaKTepHCTHKH C4HTaJOTCA H3B€CTH~MH /OHH 6epyTCA H3 COC€,QHJ.1X 4€TH0-4€TH~x AAep/. O,qHaKo HX MO>KHO Bbt4HCJ1HTb H nporpaMMOi1 PHOQUS. .QnR ~nora a Hee BKJ1J04eHa no,qnporpaMMa RPA Ha /&/. 

II. CTPYKTYPA nPOrPAMMbl PHOQUS 
nporpaMMa PHOQUS COCTOHT H3 0CHOBHOi1 nporpaMM~ J.1 21 noAnporpaMMbt. CrpyKrypHaA 6noK-cxeMa nporpaMMbr noKaaaHa Ha PHCYHKe. 

1. PHOQUS. 8 ocHOBHoi1 nporpaMMe nonHocTbJO ocy~ecranRercR BBOA HHQlOpMa~HH /CM. HH>Ke/ H opraHH3yeTCA pa6oia nOAnporpaMM. BcR exo,qHaA HH¢OpMa~HA BbtBOAHTCA Ha ne4aTb. OcHOBHaA nporpaMMa HMeeT o6U{He (COMMON) 6noKH: 
/LMKRE/ LM(15), KRE(15) - aenH4HHbl MyJlbTHnOJlbHOCTe~ " KOJlW 4€CTBa QlOHOHHbtX KOpHei1, COOTB€TCTByiO~HX ,qaHHOi1 MYI1bTHnOI1bHOCH1. /OMKAP/ OMEXP (2,15), RKAPEX 12.15) BXOAHble 3HeprHH <!JoHoHoa 

[ "'O •"'!] H KOHCTaHTbl [ K~),K(t)] /no 2 3Ha4eHHR Ha OAHY MYllbTHnonbHOCTb/. 
/EINDE/ E(lOO) ,INDE(lOO)- OAH04acTH4Hble 3HeprHH E i " 11x HHAeKCbl /KeaHroa~e 4Hcna Nfj/. 
/EPSUV/ EPS(lOO), U(lOO) ,V(lOO)- oAHOKaa3H4aCTH4Hble 3HeprHH, i , K03Ql¢H~J.1€HTbt U j H V j ; 



CTPYKTypHaH 6noK-cxeMa nporpaMMbl PHOQUS 

/FH/FH (400), INDFH(400)- eem·1'-IHHbl OAHO'-!aCn1'-IHbiX np~t~BeAeHHbiX 

MyJlbTHnOJlbHbiX /CnHH-MYJlbTHnOJlbHbiX/ MaTpH'-IHbiX 3JleMeHTOB /M.3./ 

H HX HHAeKcbl (N1f 1
j 1 ,N 2

f 2 j 2 ). MaKCHMaJlbHOe 4Hcno M.3. 400 

Allfl KamAoi:1 MYilbTHnonbHOCTH /no 200 Ailfl r = n, p I. 
/FGSL/FGS(2.200), FGL(2.200) , INDML(2,200), NMEM(2) -Mar-

HHTHble M. 3. , \.1X HHAeKCbl \.1 '-IHCJlO. 

/IREO/ IREOIME (16) - '-!Hcna, ynpaenRIOlJ.II-1€ pem1-1MaM1-1 pa6oTbl see~ 

nporpaMMbl. 

/NUCREG/NUCR(15) - "~cna, ynpaenR~~~e pem~MaM~ pa6oT~ noA

nporpaMMbl RPA. 
/J/JMAX, ~0(10) - KOJllo1'-I€CTBO 1-1 I-1HA€KCbl COCTOFIHHi:1 /'-II-'ICJla p, 

CM. Hl-1}1(€/ H€'-I€THOrO FlAp a, paCC'-IIo'ITbiBaeMoro C nOMOUibiO AaHHOi:1 

0AHO'-!aCTio1'-IHOi:1 CX€Mbl. 

nocileAOBaT€IlbHOCTb pa60Tbl OCHOBHOi:1 nporpaMMbl TaKOBa: 

- BBOAHTCFI '-llo1CI10 INF, 
TI-14Hafl cxeMa /3Hepri-1H Ej, 

B 3aBH~Io1MOCTH OT KOToporo OAHOI..Iac-

M. 3. f j j BMecTe C I-'IX lo1HAeKCaMH/ 
1 2 

Jll-160 nOJlHOCTbiO BBOAHTCFI C nep¢OKapT, Jll-160 ~€I1HKOM '-IHTaeTCFI C 

MarHHTHOrO AI-'ICKa /eCJlH OHa Ha HeM 3anlo1CaHa/, JlH60 BblnOI1HR€TCR 

npOM€}f(YTO'-IHbli:1 aaplo'laHT; cneKTp BBOAHTCR C nep¢OKapT, a M.3. 

fA H HX 1-1HA€KCbl '-llo'ITaiOTCR C MarHHTHoro AI-'ICKa; 

j lj 2 

5 



- BBO,QRTCR '-H1CJ10 H aeJ11.14HHbl MY11bTHn011bHOCTe~, HCnOilb3yeMb1X 
a AaHHOH aaAa4e /4HCI10 KLM H MaccJ.1B /LMKRE/ /; 

- BBO,QRTCR C nep~OKapT HJlH 4HTa~TCR C MarHHTHOrO ,QHCKa 3Ha-
4eHHR 3HeprHH H HX HH,QeKCbl /MaCCHB /EINDE/ /, Bb13biBaeTCR 
ORDER, ne4aTaiOTCR Ej H 1-1x HHAeKCbl a Br-1Ae 4HC1la p =N.lOO + 
+ r .10 + (i- 1/2) ; 

- BBOAHTCR 41-lCJlO MPFH, a 3aBHCHMOCTJ.1 oT KOToporo M. 3. f.J.'J· · I 2 
H HX HH,QeKCbl ne4aTaiOTCR HJlH He ne4aTSIOTCR; 

- BBOARTCR Ha nep~oKapTaX HJlH 4HTaiOTCR C MarHHTHOrO AHCKa 
M.3. f~r. H HX HHAeKCbl /6noK /FH/ I, aaTeM OHH ne4aTaiOTCR J tl 2 
/o ne4an1 .41o1ce.n j 

1 
j

2 eM. HHH<e/, Bbl3b1BaeTCR INDEC; 
- BBO,QHTCR 4HC110 MLT, yKa3b1BaiO~ee, 6yAeT HJlH He 6yAeT 

npOH3BO,QHTbCR pac4eT 3JleKTpoMarHHTHbiX nepeXOAOB B ,QSHHOH aa
,Qalle; 

- BBOARTCR /eCJlH He06XO,QIIIMO/ M.\ - M.3. [.F.g.s,.F ~1 ], YIX 
YIH,QeKCbl 1o1 4HC110 /MaCCYIB /FGSL/ /; 1

1
1

2 
1

1 2 
- ,Qanee BBO,Q~TCR ,QaHHble 0 KOHKPeTHOM R,Qpe ,Qll~ ,QaHHOH O,QH0-

4aCTio14HOH cxeMbl 1o1 o pemHMax pa6oTbl nporpaMMbl /ocTallbHble Mac
CHBbl/. 3TH ,QaHHble ne4aTaiOTC~; Bb13blaaercR CLAM /ec111o1 Heo6xo
AHMo/, BblablaaeTc~ EPSUV, ne4aTaiOTCR E j , E j , u j 1o1 v j ; 
Bbl3b1BaeTc~ RPA , a TaK)f{e QPlPH. ca~aaHHaR c He4eTHb1MH ~A
paMH; 

- nOCJle 3TOrO B03MO)f{eH nepeXO,Q K HOBOMy R,Qpy YIJlH K HOBOH 
O,QH04aCTH4HO~ CXeMe, HJlYI )f{e K OKOH'-IaHHIO pa60Tbl nporpaMMbl. 

2. Pa6oTa no,QnporpaMM, BXOAR~Y~x a nesy10 '-lacTb 6noK-cxeMbl 
/aa HCKJ1104eHHeM 'GAM 1o1 SIXJS, csRaaHHbiX c noAnporpaMMoH 
QP1PH, CM. PHCYHOK/, nOAPOfiHO onHCaHa a 151• no3TOMY He 6y,QeM 
3AeCb OCTaHaBJlHBaTbCR Ha HHX. 0TMeTHM JlHWb, 4TO B HaweH npo
rpaMMe RPA HeT 4aCTH,., OTHOCR~eHcR K ne4aTH crpyKTYPbl ¢oHo
HOB lo1 Bb14HCJ1eHHIO XA -nepexO,QOB B 4eTHO-'-!eTHbiX R,Qpax, a 4aCTb, 
Bb14HC11RIOll.\aR CYMMbl S r (Ai) , Bbi,QeJlReTCR 8 CaMOCTORTeJlbHYIO 
no,QnporpaMMY c HMeHeM SMT. 

J. QPlPH. Jra no,QnporpaMMa 4eJ1HKOM OTHOCHTCR K He'-!eTHbiM 
c¢epY14eCKHM R,QpaM. 0Ha Bb141o1CJ1ReT caepxTeKy4Yie xapaKrepHCTio1Kio1 
He4eTHblX R,Qep C y'-!eTOM 3¢¢leKTa 6JlOKio1pOBKH /eCJlH He06XO,QHMO, 
B npOTHBHOM C11y4ae 3TH xapaKTepHCTHKH OHa 6epeT H3 COCeAHHX 
4eTHbiX RAep/, ¢opMHpyer non10ca 11 KBa3H4aCTH4a + ¢oHOH 11 /aenH
'-IHHbl E j.+ wi HllH E j + wAi -R(JjAi) I, ynopRAO'-IHBaer 1o1 ne4ara
er HX 3Ha4eHvtR VI HH,QeKCbl, pery111o1pyeT 1o1 Koppe.nHpyeT OCTaJlbHble 
noAnporpaMMbl. KpoMe aHaKOMbiX MaccHaoa, 3AeCb noRBJlRIOTCR cne
AYIOlJ.IHe HOBble fiJlOKH: 

' /GA/ 'GAMMA(1000) - Be11H4HHbl <i>YHK~HH r(Jj.\i) /7/; 
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- /PHQP/POLE (1000), IPOLE(1000)- aHa4eH"~ non10coa "Kaaa"4ac

TH~a + ¢lOHOH 11 VI HX J.1H,qeKCbl /I.H1CJ1a (A.10 3 +i).103+J'; j' 

nopR,qKOBbiH HOMep f j B AaHHOH CXeMe/; 

- /SBS/SJGP(1000) - sen~"~""' .I:'(Jj,\i) /eM. /5/ I. 
B QPlPH npH ctJopMHpoeaHio'l~o~~ non10coa 11 KBa3a.t-4acnH-'a + ¢loHoH 11 

npOBOAHTCR 11H60 npH6J1HmeHHaR, J1H60 T04HaR npoeepKa Ha npHH~Hn 

nayllH /nOAP06HOe OnHcaHHe CM. B / 4//. 

noAnporpaMMa SOLVEQ pewaeT ceKYilRpHOe ypaeHeHHe AllR He-

4eTH~X C¢lepH4eCKVIX RAep. npH peWeHHVI npHMeHReTCR HTepa~HOHHaR 

npo~eAypa HbiOTOHa. 
CDT Bbi4HCilAeT K03¢l<fH1LU·1eHTbl c r H rf.t (Jv) BOJlHOBOH ¢lYHK-

4J.11-1 7TJ, a TaK>Ke HX BKI1aAbl /B %/ B HOPMHdoaKy nocneAHeH. 

OcHOBHoCi Mace~• /CDID/ CD (501), ID (501) - K03<l><l>~~~eHTbl 

C~ , rfl(lp) H HX HHAeKCbl. MaCCHB xpaHJ.1TCFI TOJlbKO A11R p=l, .\=LMT. 

TRANS Bbi41-1CI1ReT eepoRTHOCTH 3neKTpoMarH~~tTHbiX nepexo,qos lt13 

OCH0BHOrO COCTORHHR Ha B036y~AeHH~e 8 He4eTHOM RApe, TO eCTb 

nepexoAa (a++a+Q+)
1 

_,(a++a+Q+)
2 

.nH6o a++a+Q+.., a+. 

A123 CTPOHT rHCTorpaMMbl CH.n08~X ¢YHK~HI1 AJlR [ cJ 1 ~ B(EA) 
~ B(M.\ ). 

'ORR ocy~ecT8J1ReT npoMe~yT04H~e 8~4HCJ1eHHR AJlR A123 /B~4HC-

n~eT sen~"~"" r(ry) , y(ry) (eM. /9/ )/. 
'GAM Bbl4~CI1~eT aen~4~HY r (Jj.\i) I CM. 17 I I. 
S12, RSG Bb14-CI1~10T <I>YHK~-- .1:' (Jj.\i) ~ R(Jj,\i). 

KEY--,-STR , IDXJS HMe~T 8cnoMoraTeJ1~H~~ xapaKTep. 

KEY , STR npoBOART 8~4HCJ1eHHR 8 C8R3H c npo8epKol1 Ha npHH-

~~-m nay.nH. SIXJS B~4HCJ1ReT 6j -cHMBO.n~. 

III. HHCTPYKUHR no HCnOnb30BAHHIO nPOrPAMMbl 

A. 880A HH¢opMa~HH 

KaK 6~J10 0TMe4eHO 8~We /11, 1/, 886A HCXOAH~X AaHH~X MO~HO 

OCy~eCT8J1RTb ~CK.n~4HTeJ1bHO C nep¢oKapT HJlH C ~CnOJ1b308aHHeM 

MarHHTHoro AHCKa. B80A ocy~ecT8nReTcR 8 onHcaHHOM H~~e nopRAKe: 

1. no ·¢opMaTy 13 880AHTCR 4HCJ10 1NF, KOTOpoe MO~eT npHH~

MaTb 3 3Ha4eH~R: 0; 77; 99. Ecn~ 1NF=0, 8BOA 1 HH¢opMa4H~ ocy

~ecT8.nReTcR c nep¢oKapT; ecnH INF =77, TO OAH04aCTH4H~e 3Hep

rHI-1 880,QRTCR C nep¢0KapT, a MSTPH4H~e 311eMeHTbl 4HTa~TCR C Mar

H~THOro A~CKa; ecn~ 1NF=99, To 8CR cxeMa 880AHTCR c MarHHT

Horo A~CKa. 

2. no ¢opMaTy 13 BBOA~TCR 4HCJ10 /~15/ MYJlbT~nOJlbHOCTe~ KLM. 

3. no ¢opMaTy 1513 8BO,QRTCR MYJlbT~nOJlbHOCTH 8 nOpRAKe 

80apacTaH~R 8 8~-tAe 4~ce.n A.10 +A AJlR My.nbTa.tno.nbHbiX ca.t.n ~ 

(.\± 1) .10 +.\ AilR cn-H-MYI1bT~nOI1bHbiX C~Il (.\- 1,8). 

4. no ¢opMaTy 13 8BOAHTCR 4~CJ10 /$50/ Hee1TpOHH~X ypOBHe~ 
cpeAHero nonR KEN. 
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5. no CfJopMaTy 213, 4F10.0 BBO,Q.RTC.R napaMeTpbl Hec:iTpoH-
HOrO noTeH'-'1-!ana By,qca-CaKCoHa: aTOMHbtc:i sec A, eem14vtHa 3ap.R,qa 1/3 . Z, KOHCTaHTa ro ,Qll.A Bbt4VICJleHI-1.A pa,Qvtyca .A,qpa R=ro .A ¢M, 
rny6vtHa nOTeH'-'vtalla Vo /M3B/, KOHCTaHTa Cni-1H-op6vtTallbHOro 
B3aHMO,Qec:icTBH.A x /<PM - 2 I H napaMeTp AH¢$y3HOCTH a /¢M -l I. 

6o Oo <!JopMaTy 5(F7o0, 1Xol3,1X) BBOAATCA 3HeprHH E~ /M3B/ H 
I-IX HH,QeKCbt j B 81-!,Qe 4HCI1a p =N.100 + ~ .10 + j-1/2. 3,qecb N - pa-
AHallbHOe, f - Op6VITaJ1bHoe KBaHTOBble 4HCJ1a, a j - nOJlHbli::t MO
MeHT O,QH04aCTI-14HOro COCTORHvt.A. 

] • ,llJl.A npOTOHOB nOBTOp.AIOTC.A nyHKTbt 4-6 no TeM >Ke $OpMaTaM. 
EcnH INF=99, TO He Ha,qo aso,qHTb n.4-7. 
8 0 no <!JopMaTy 13 BBOAHTCA 4HCno MPFHo EcnH MPFH=O, MaT-

PH4Hbte 3JleMeHTbt He ne4aTaiOTC.A. npl4 MPFH~ 0 ne4aTaiOTC.R MaT-
Pt.14Hbte 3IleMeHTbt f ~ . . 

J I J 2 
9. no $OpMaTy 13 BBO,Qt.1TC.R KOJ11.14eCTBO Hec:iTPOHHbiX M. 3, r} 

1
j
2 AnA I_., MYnbTHnOnbHOCTH KFT (<200). 

A10o no <!JopMaTy 3(E12o0,1XoilO,i11) BBOAATCA He.,TpOHHble M.3o 
f hj

2 
t.1 f-1X f.1H,QeKCbl j 1 , j 2 8 Bf.o1,Qe 4HCJ1a 

p12=N2 .107 + 12o106 +(j2 -1/2) .10 5+N1o10\11 o10 3 + (j1-112) o102 +L.10+Ao 

.anR MYllbTf-1no11bHbtX M .3. L=A, ,qn.R cnHH-MYllbTl.1nollbHbiX L=A± 1(A=1 ,8). 
11. ,ll11.R npOTOHOB- nOBTOpeHI-Ie nyHKTOB 9-10. 
·12. ,llnR Ka>+<,qollt MYllbHlnOilbHOCTH noeTOP.RtoTC.A n. 9-11 • 

EcnH INF,i 0, TO He HaAO BBOAHT b no 9-12 o 
13. no $opMaTy 13 BBO,QHTC.R 4HCJ10 MLT, ynpaen.Rto~ee BBO,QOM 

HHCflopMa'-'Hf.-1 AJl.R MA -nepexo,qa. Ecnvt MLT::O /nyc TaR KapTa/, He 
HaAO BBOAHTb no14-16, npH MLT,10 BBOAATCA no14-16 C HH$0pMa-

·'-'f.1ellt, Heo6xo,Qf.1MO~ ,qn.R Bbi4HCneHH.A MA -nepexo,qa. 
14. no ¢opMaTy 13 BBO,QHTC.R KOJlt.14eCTBO MarHHTHbiX M, 3. M.\ -

nepexoAa AnA He.,TpOHOB NMEM (S 200). 
15 o no <!JopMaTy 2(2(E12.5, 1X), 19, 1X) BBOAATCA npHBeAeHHble M o 3 o 

onepaTOpa MarHHTHOro MYJlbTHnOilbHOrO MOMeHTa, a TaK>+<e l.1X l.1H,QeK-
Cbl s Bl-!,qe 4vtcna p 11 c L= A. 

160 AnA npoTOHOB - nosTopeHHe no 14-15o 
17, no $OpMaTy 614, 2F10.0 BBO,Q.RTC.R ,QaHHble 0 KOHKpeTHOM 

4eTHo-4eTHOM .R,qpe-ocTose; aen~~t4HHa aap.R,qa Z, aTOMHbt~ sec ·A, 
4Hcno o6peaaHHbtX CHH3Y Hei1TpOHHbiX NCORE 1-1 npoToHHbtx IZCORE-
ypOBHeJit, 1-lH,QeKc OCHOBHoro 0,QH04aCTH4HOro COCTO.AHH.R HeHTpOHHO~ 
cHcTeMbl IGRSTN /4Hcno p=No100+ 1.10 + j- 112 I, HHAeKcbl ocHoB-
Horo O,QH04aCTf.14HOro COCTO.RHH.R npoTOHHOi-1 CHCTeMbl fGRSTP, KOH
CTaHTbl G n vt Gp . 

18. no $OpMaTy 1615 880,QI4TC.A KapTa C pe}f(HMaMH /OnHCaHHe pe-
>KHMOS CM. H\.1}f(e/. 

19, no ¢lOpMaTy 4f10.0 BBOAVlTC.R HHTepea.n Ta6y!1.R4HH /8 npe-
Ae.nax KOTOporo ¢0PMI-1PYIOTC.R nontoca 11KBa3H4aCT\.14a + 4JOHOH 11 / 
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EMIN , EMAX H HHTepean, e KoropoM r.111.iYTC~ peweHHfl 1JJv ceKy-

IlflpHoro ypaaHeHHR /3/ AllR He4eTHoro RAPS EMINI, EMAXI. 
20. Ecm1 pemHM 1 =0, ro no ¢opMaTy 8F10.0 BBOAfiTCR na-

paMH 3HS4eHJ..1fl 3HepnH1 $OHOHOB [wo,cv 1 ] /M38/, TO eCTb 3HS4e

HHR 3HeprHH AilR onpeAeJleHHR H30CKSI1RPHO~ J.1 H30BeKTOpHO~ KOH

CTSHT Ailfl nepeo~ MYilbTHnOJlbHOCTH, 3STeM CileAY~Il.iaR napa AI1R 

eropo~ MYilbTHnonbHOCTH /Ha roH me Kapre/ H T.A. EcnH pemHM 
1 f. 0, TO no ClJOpMSTy 4E10.6 3a,qatoTCR KOHCTSHTbl MYJlbTHnOnb-

HbiX H Cm1H-MyJ1bTI-1nOI1bHblX CJ.111 ( K ~), K (~) ] 8 COOTBeTCTBHH C 

4HCilOM H nopfiAKOM eBoAa MYilbTit1nonbHocreH. BeoA [KbA~ /f)J npoHc

XOAJ.1T TaKHM me o6pa30M, KSK H [cv 0 ,w 1 ], Pa3MepHOCTb KOHCTSHT _ 

MYilbnmonbHbiX cwn - MaB. ¢M -2A ; cmtH-MynbnmonbHbiX- MaS .<I>M-2(A+ 1) 

npYIM€4aHHe 0 Ecnl-1 I-1MeeTCR TOJlbKO OAHO 3Ha4€HI-1e Ct.l A!lR KaKoH-

111-160 MY!lbTHnonbHOCTI-1, ro HymHo aaAasarb w
1

=0. To me caMoe 

Heo6XOAI-1MO AenaTb 1-1 Aflfl K 1 o 

21. no <!JopMaTy 1615 BBOAHTCR KapTa C pe>KHMaMH (NUCR(D, 
I= 1, KLM), l-1cno.nbayeMbiMI4 e RPA npH peweHHH ceKynRpHoro ypae-

HeHHR, onpeAe11RIOU\ero 3Heprl-114 ¢loHOHOB o Ecn1-1 NUCR(I}=O - ypae

HeHHe A!lR MynbnmonbHoCTI4 c nopRAKOBbiM HOMepoM I /nopRAKOBbiH 

HOMep onpeAe!lR€TCR B 3a814CI4MOCTI-1 OT BBOAa B no 3/, pewaeTCR 

TOJlbKO C I-130CKai1RpHO~ 111450 TOJlbKO YI30B€KTOpHOa71 KOHCTaHTOHo 

Ecnl4 NUCR(I) = 10, ro y414TbiBaJOrCR o5e KOMnoHeHTbl eaai-1MOAeHcrei4R. 

22. Ecnl4 pemi-1M 3-::/ 0, no ¢1opMary 4F10.0 seoARTCR 3Ha4e-

HHR KoppenR~I-lOHHbiX ¢1yHK41-1H 14 XI-1MI-14€CKI4X noreH41-1a1lOB Cn , Cp , 
An , A p /M38/. ECJlYI pemHM 3 = 0, TO He HymHO BBOA14Tb 3TY Kap

TY /a 3TOM cny4ae c, 1-1 A, Bb141-1CJ1AIOTCfl nporpaMMoH no aaAaHHbiM 

3Ha4€HHfiM KQHCTaHT cnapHSaHYifl Cr /M38//. 

23 0 no <!JopMaTy 15, F12.5 BBOARTCR BeilH4HH~ !PERC H BOUND. 

Y1-1C11o IPERC RB11ReTcR Kp~repHeM creneHI-1 KonneKTYIBHOCTH ¢loHo

HOB. £c111-1 8 $OHOH€ C KaKI-1M-TO HOM€pOM MaKCHMaJlbHaR KOMnOH€HTa 

HMeer npou.eHTHbiH BKJlaA e HOPMHpoeKe, Koropb1H 5onbwe IPERC, 
TO $OHOH C 3TI-1M HOMepOM C41-1Ta€TCR H€KOJ1J1€KTYIBHbiM /peKOM€HAye

Mbl€ 3Ha4eHHR !PERC= 40-50 I. Y1-1cno BOUND yKa3b1Baer MaKci4-

MaflbHOe 3Ha4eHYI€ 3HeprYIYI ,no KOTOpOMY YIW.YTCR 3HeprYII-1 $OHOHOB. 

24. ECJlYI pemi-1M 1 0 14.m1 pemHM 12/: 0, BBOAHTCR 3Ha4€HJ.1€ MYJlb-

THnOilbHOCTH EA /4HCilO A.10 +A I HilH M\ /4Hcno (A-1).10 +A I 
nepexoAa no ¢opMary 13. 

25. EcnH pemHM 101:0, BBOAHTCR {)..,? ¢opMary .F!O.O seni-14HHa 

3<l>¢eKTHBHoro HeH'rpoHHoro aapRAa en , coorsercreyiOU.Ier)o EA -ne

pexOAY o Ecn1-1 pemi4M 10 =0, a pemHM 12/: 0 ,eMecro e\f- aaotvn
cR Cni4HOBble 14 op5HTa!lbHble rl-1pOMarHI4THb1€ ¢aKTOpbl AJlR HealiTpOHOB 

H npoTOHOB, GSN , GSP , GLN , 'GLP /no <!JopMaTy 4F10.3 I. 
EcnH nepeXOAbl EA 1-1 MA He 6YAYT C414TaTbCA, ro n.24-25 He HaAO 

BblnOilHRTb, 

26. KOJ1144€CTBO 

4€THoro AAPa, AI1R 

JMAX (:::;10) 
KOTOpbiX 5YAYT 

Y1 1-1HA€KCbl COCTORH14171 .JG(l) He

paCC414Tb1BaTbCA 3Heprl-11-1 14 CTpyK-
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Typa, B BH~le n,100+ r.10+j-1/2.JMAX H JG(D BBOARTCR no <)>opMa
TY 1115. npH B~4HcneHHH 311€KTpOMarHHTH~X nepeXO~OB HB nepBOM 
M€CTe /nocne JMAX / ,QOn~HO CTORTb HB4BJlbHO€ COCTORHH€, H npo
rpaMMa C4HTaeT nepexollbl tHna JG(1) ~JG(I) I I = 2, 10 /, TO 
eCTb He C4HTB€T nepexo,Qa M€m,Qy COCTORHHRMH, HB4HHBR CO BTQ
poro. B cny1.1ae, KOrAa nepexoA~ He c4HTa~TCR /pemHM~ 10 H 
12=0 /, nopR,QOK CJ1€,QOBBHHR COCTORHHH HeCy~eCTBeH. 

2]. no ¢opMaTy 1615 BBO,QRTCR HOMepa $OHOHOB MYJlbTHnOnb-
HOCTH LM(J) • KOTOpble Heo6XO,QHMO COXpBHJ.1Tb /He no,QBepraR npo
sepKe HB npHH4Hn nay111-1/ npH o6pa30BBHiriH nOJliOCOB 11 KBB3J.14BCTH-
4S + $OHOH 11 H€3BBHCJ.1MO OT B€J1H4lr1Hbl HX KOJ1Jl€KTJ.1BHOCTH. Ha KB>K-
AYIO pacC4HTb!BaeMyJO MY1lbTir1nonbHOCTb npHxo,QHTCR o,QHa KapTa, a 
KOJ11.14€CTBO COXPBHR€Mb!X ¢JQHOHOB 3TOH MYJlbT\.1nOJ1bHOCTJ.1 He ,QOJ1>KHO 
npeBbiWaTb 16 {INDCOL(!,J); le1,16; J=l,KLM). 

28. no <)>OpMaTy 2E15.6 BBOARTCR o6peaaHHR CHH3Y no I'(Jj/d) 
H .I:'(Jj.\i) /4Hcna 'GAMMIN H SPL /. CMblcn 3THX o6peaaHHi1 co-
cTOHT B TOM, 4TO npH ¢opMHpOBaHJ.1J.1 nOI110COB 11 t<Ba3J.14aCTJ.148 + 
¢0HOH 11 He Y4J.1TbiB810TC.R nonJOca' ,QJl.R. t<OTOPbiX J1H60 r(Jj.\i) no 
a6COJ110THO~ Bei1H4HHe MeHbWe, 4eM 'GAMMIN /cna6ble nonJOCa/, I1J.1-
6o .I:'(Jj.\i) ,;: SPL /TO ecTb nomoca, HapywaiOIJlHe npHH~Hn naynH/. 
Pet<oMeH.QYeTCR aaAaBaTb SPL =-0,9. EcnH pe>KHM 14=0 /npHHU,Hn 
naynH npJ.16J1J.1>KeHHO Y4J.1Tb1BaeTCR/' TO He HY>KHO BBO,QHTb SPL /TO 
ecTb Ha 3To~ t<apTe npo6HBaeTc.R TOJ1bt<O 4Hcno 'GAMMIN I. 

29. 8 3aBHCHMOCTJ.1 OT 3Ha4eHH.R pe>KHMOB 7,10,12 BBOARTCR no 
¢opMaTy (4F10.0,215) napaMeTpbl AJ1R nocTpOeHHR fHCTorpaMM CJ.1-
J10Bb1X ¢YHt<U,H~. 3n., napaMeTpbt cne,QyJOtl.IHe: DEL , HDEL , ET.Al , 
ETA2, NSTEP , NHDL: 
DEL - Ha4anbHoe aHa4eHHe napaMeTpa paaMa3t<H 6. /MaB//cM.ll/; 
HDEL - ysenH4eHHe DEL /M3B/; 
ETA1, ETA2 - 3HepreTH4eCt<J.1~ HHTepean, AJ1.R t<OToporo CTPORTCR 
fHCTOrpaMMbl /MaB/; 
NSTEP- 4Hcno waroe, Ha t<OTopble AenHTCR HHTepean (ETAl, ETA2): 
NHDL - 4Hcno rHcTorpaMM c pa3HbiMH DEL. HanpHMep, ecnH 
DEL=0,3, HDEL=0,2 H NHDL"2, To npH npo4HX 3Ha4eHHRX I ETA1, 
ETA2 I H NSTEP AnR Ka>KAoro cocToRHHR JG (1) cTpoHTCR no 2 
rHCTorpaMMbl c M="-=0,3 H t.2~t.+M=0,5. 

30. EcnH pe>KHM 6~0, TO no ¢0PMSTY 13 BBOAHTCR t<OI1J.14eCTBO 
ypoeHeH HeHTpOHHOH HJlH npoTOHHOH t<Ba3H4aCTHU,bt MAXEO /~50/. 
ECI1J.1 >Ke pe>KHM 6=0, TO HH¢OpMa4HR, COAep>Katl.laRCR B n.J0-31, He 
HY>KHa. 

31. no <)>OpMaTy 5(F7.0,1X,J3,1X) BBOAHTCR cneKTp He4eTHOi1 
/Hei1TpOHHoi1 HnH npoTOHHoi1/ KBa3H4aCTH~bl EPSO (!), IEPSO (I) 
(I= 1. MAXEO) . MaccHB EPSO (I) COAeP>KHT 3Ha4eHHR 3HeprHi1, a 

MaCCHB IEPSO(I) - HX HHAeKCbl /4Hcna p=N.100+ 1.10 +i-1/2/. 
32. Ha6op t<apT THna n.l?-31 noeTOp.ReTCR AJ1R t<a>KAoro nocne

AYIOtl.lero RAPa /cTonbt<o paa, ct<onbt<o RAeP c4HTaeTCR c noMo~biO 
AaHHOH OAH04aCTJ.14HOH cxeMbt/. 
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33. KapTa c "HC110M 7777 l<t>opMaT !4 I yKa3b1BaeT Ha KOHe4 

C4eTa RAep nepaoH OAH04aCTH4HOH cxeMoH H nepeXOA K cneAY~~e~ 
CXeMe HnH, eCJlH HMeeTCR BCero OAHS CXeMa, K OKOH4SHH~ pa60T~ 

nporpaMMbl, 
34. Ha6op KSPT nma n.l-33 noeTopfleTcR AO nocneAHeH cxeMbt 

C COOTBeTCTBY~~HMH RApaMH. 

35. KapTa c "HcnoM 777 l<t>opMaT !3 I yKa3biBaeT Ha OKOH"a

Hvte pa6oTbl nporpaMMbl. 

6. OnvtcaHvte pemvtMOB 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

{ 

0 -
99 -

4VITaeT OAHO¢OHOHHble 3Heprvtvt [ruo,ru 1 ]; 

He lH1TSeT (cu 0 ,cu 1 ], ,ll11R onpeAelleHHR ¢OHOHHbiX xa

paKTepi-1CH1K BBOART.CR (Kb.\) ,K [A) ] AilR KS>KAOH 

MYilbTvtnonbHOCTvt. 

- C4HTaeT OAHOKBS31o1'-ISCTit14Hbl!7i cneKTP He4eTHOrO 

RApa 6ea y4eTa 6noKvtpoeKH. CneKTP 6epeTCR 
npRMO 113 COCeAHero 4eTH0-4eTHOro RAPS; 

- C4VITaeT OAHOKBS3H4aCTVI4Hbli:1 CneKTp He4eTHOrO 

RAPS c y4eToM 6noKvtpoeKH. 

Bbi4HCilAeT C P , C P , An , A P nporpaMMOa:i no aa

A8BaeMbiM 3Ha4eHHfiM 'G n 111 'Gp ; 

- 4111T8eT C n' CP' ,\n, ,\p C nep¢oKapTbl. 

- ne4aTaeT TOJlbKO KOMnOHeHTbt BOJlHOBOail ¢YHK4111H 

C BKJ18AOM B o6~y~ HOpMi11POBKy, 60JlbWHM 1%; 
- ne4aTaeT BCe KoMnOHeHTbl BOJlHOBOail ¢YHK4HH. ~X 

M8KCHM8IlbHOe 4HCI10 $,50, B npOTHBHOM Cily4ae ne-

48TaeT TOilbKO 50 C8MbiX 60!lbWHX KOMnOHeHT, 

{ 9

0

9

- He 4HTaeT cneKTpa He4eTHOail KB83H48CTH4bl, a Bbi-

4HCJlfleT ero nporpaMMoH; 

- 4HTaeT CneKTp He4eTHOH KB83H48CTH4bl C nep<J)OKapT. 

{

0

77 

- pewaeT T04HO CeKy!lflpHOe ypaBHeHHe AJ1fl He4eTHOrO 

RApa; 
- CTpm1T rHCTOrpaMMbl Ailfl [Cj] 2 ; 

99 - BblnOilHfleT o6a eapH8HT8 nOC!leAOBaTe!lbHO: TO e~Tb 

BbiAaeT T04HOe peweHHe H rHCTOrpaMMbl, 
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8. 

9. 

10. 

11. 

{
o
99 

- He B~AaeT nep¢opa41-1~; 
- Bbl,qaeT nep¢lopa41-110 AJIR KOMnOHeHT BOJlHOBOV! $yHK-

4J.1J.1 /1/: HH,QeKCbl J /a BH,qe lll-1cna pI, v 1-1 3Ha-
4€HHR cj. I-1HAeKCbl A ' i , j l-1 3Ha4€HHR K03.¢l¢lH-
4HeHT08 DJi (Jv ). /111R oAi (Jv) BMeCTO KBaHTOBblX 
41-1C€Il KBa3J.14aCn14 j =(N(j) Bb1Aa€T nopR,QKOBbl€ HO
Mepa HX ypOBHealr B O,QHOKBa3H4aCTHllHOM cneKTpe. 

npH pe>KJ.1Me 

0 - He C4HTaeT M\- nepexo,Qoa; 
77 - cTpmH n1CTorpaMMbl AilR B(MA, 1-+J) c pa3Ma3aHHbrM 

12. [C'JJ2 
99 - C4J.1TaeT T04Hbre sepoRTHocnr MA -nepeXOAa 

(a+ +a+ Q+)
1

: (a++a+Q+)l'm" a+ +a+Q +:a+ 
Bl-'ICHMOCTH OT pe>KHMa 11/. 

nma 
/a aa-

13. { 9

0

9 

- H€ C4HTaeT nepeXO,QOB M€>KAY COCTORHHRMH C O,QHHa
KOBbiMJ.1 J, HO pa3HblMH t' ,QilR J0(1) ; 

- C4J.1TaeT nepeXO,Qbl M€>K,QY COCTO.RHJ.1.RMH C O,QI-1HaKOBbi-
MJ.1 J, HO pa3Hb1MH V ,QilR JG(l) /npl-1 3TOM Cl.ll-fTaeT 
TOilbKO nepexo,Qbl nma 17 Jl -HJ Jv (v = 2,3, ... ) I. 

{

Q - y41-1TbiBSeT npHHl4J-•1n 0ay11H npH611HIKeHHO; 14. 99 - y4HT~saeT npi-1H~Hn nay11H T04HO. 

Pe*HM~ 15-16 cso60AH~. 

B. Al-1arHOCTHt<a 

1. B cny4ae HesepHoro 3aAaHHR HH¢opMa~HH nporpaMMa 3at<aH-
4HBaeT pa6oTy 1-1 ne4aTaeTCR C11eAY~~aR AHarHOCTHKa: 

*****MAX. NUMB. OF MULTP. MUST BE LESS THAN 16. 
ecnH BBeAeHO K0111-14eCTBO MY11bTHn011bHOCTe~ KLM>15 /cM.lllA,n.2/; 

*****TOO MANY ENERGY LEVELS, 
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ecn~>~ sseAeHo 6o.nbwe 50 He~TPOHHbiX KEN J.1.flvt npoTOHHbiX KEP co-

CTO.RHvt~; 

*****TOO MANY MATR. ELEM., 

ecn~>~ l.l~>~cno MaTpvtl.lHbiX aneMeHTOB KFT, cooTseTCTBYIOUJ,vtx KaKo171-.nvt6o 

My.nbTvtnonbHOCTvt, 6o.nbwe ZOO A.fl.A He~TPOHHO~ vt.nvt npoTOHHo171 cvtc

TeMbl; 

*****INCORRECT GROUND STATE N=it• Z =i2 , 

€C.flVI 1-1HA€KC OCHOBHOrO COCTORHI-IR H€ BB€.Q€H B006~e (j l =j 2 =0) 

.n1-16o cpeAH yposHe~ CP€AHero nonR Ej HeT TaKoro ypoaH.A c 

j=j1 HI1VI j=j2; 

*****MATR. ELEMENTS FOR MULT. =LM ARE ABSENT, 
€CI11-1 M.3., COOTB€TCTBy~I-IX KaKo~-111-160 Vl3 B8€A€HH~X MY.flbTI-InO.nb

HOCTe~, H€T B 3ani-!CaHHO~ Ha MarHVITHOM .QI-!CK€ OAHOI.laCTVII.lHO~ Cxe

M€ /cny4ai1 INF;o{O/; 
*****MANY MAGN. MATR. ELEM. FQR NZ=,, 

€C.fll-1 np~-1 Bbll.li-IC.fl€HI-IVI M\ -nepeXOAa KO.flHI.l€CT80 MarHVITHbiX MaTpHI.l-

HbiX 3.fl€M€HT08 .Qll.A H€~TpOHOB (r = 1) lt!Ill-1 npOTOH08 (r =2) 60I1bW€ 

200; 

*****MAX. NUMB. OF STATE MUST BE LESS THAN 11, 

ec.n~-1 88€.Q€HO 60ilbW€ 10 paCCI.li-!TbiBaeMbiX COCT6fiHI-1~ H€1.l€THOrO fi,Qpa. 

2. nporpaMMa TaKme npeKpa~aeT pa6oTy 8 CI1€AYIO~HX c.nyl.lafiX: 

a/ B noAnporpaMMe QP!PH: 

*****POLE QUASIPART. +PHONON ARE 'GT.!OOO, 

€C11vt l.lVIC110 nQI110C08 11 KBS3HI.laCTvt~a + $OHOH 11 no.nyl.laeTCR 60.flbW€ 

1000 /nepenonHeH"e Mace" sa /PHQP/ POLE ( 1000), IPOLE(!OOO) I; 
*****POLES ONE PHONON + QUASIPARTICLE IS ABSENT, 

ecim B AaHHOM "HTepsane 3Hepr"" (EMIN, EMAX) /eM. IliA, n. 19/ 
H€T Hvt O.QHOrO n01110Ca 11 KBa3!rll.laCTI-!I.IS + ¢OHOH 11 ; 

6/ 8 no,qnporpaMMe CDT: 

*****NUMBER OF D COEFFICIENTS IS'GT. 500 FOR LMT=A, A. 
ec.n~r~ 4Hc.no Ko3¢¢Hlii-1€HTOB D / (Ip) np~-1 A=LMT vt p=l, HY}I(HbiX 

.Q11R B~41-!CileHI-1R aneKTPOMarHHTHoro nepexo,qa MYilbTHno.nbHOCTH 

A= LMT, 6on•we 500 /nepenonHeH"e Macc"sa /CDID/ I. 
0cTai1bHaR .QJ.1arHOCTI-1Ka, cer~aaHHaR ~ no,qnporpaMMaMJ.1, pacno.no

meHHbiMH B 11€80~ l.laCTH pi-1CYHKa, TaKaR me, KaK 1-1 8 nporpaMMe 
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r. OrpaHJ.14€HVIR nporpaMM~ 

KpoMe orpaH~4eHH~, ynoMRHYTbiX e 4acT~x A 1r1 6, c.ne,qyeT yr<a

aaTb e~e cne.QyiO~~r~e: 
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1, C nOMOutbiO AaHHOH OAH04aCHNHOt1 CXeMbl MO)f{HQ C4HTaTb 
aneKTPOMarHHTHble nepexoAbl TOilbKO OAHoro THna: 111o16o EA, nH-
6o MA. 

2, ,Qn.R ABHHO~ OAH04SCTH4HO~ cxeMbl MOryT 6b1Tb Bbi4HCJ1eHbl ne
peXOAbl JlHWb OAHOrO COpTa, TO eCTb nepeXOAbl OAHO~ MYilbTHnOJlb
HOCTH C OAHHM 3Ha4eHHeM e <:--) 1-111\.1 OAHHM HafiOpOM g eff • 

TeKCT nporpaMMbl H KOHTpOJlbHbli:t BapHaHT AJl.R C4eTa, a TaK)f{e 
ne4aTb pe3Y1lbTaTOB KOHTPOilbHOrO eapHaHTa /Bb1Aa4a 38M/ Haxo
ARTCR B 6H611HOTeKe nporpaMM na6opaTOPHH TeopeTH4eCKO~ $H3HKH 
OHfiH. nporpaMMa Han"lCaHa Ha R3b1Ke .FORTRAN -IV npHMeHHTeJlbHO 
K 38M CDC·6~ /onepa~"oHHaR c"cTeMa NOS/BEl /. Heo6xoA"MaR 
naM.RTb ~137 0008 .R4eeK, BpeMR C4eTa OAHOrO CnHHa AO 3HeprHi1 
15-20 M38 ~10 c. npH T04HOM y4eTe npHH~Hna naynH epeMR C4eTa 
yBeJlH4HBaeTCR B 5-20 pa3 /B 3aBHCHMOCTH OT MaCCbl RAeP/. 

8 SaKJl104eHHe aBTOPbl Bblpa)f{BIOT 6naroAaPHOCTb npo$. 8.r.Co-
110BbeBy sa BHHMaHHe K AaHHOH pa6oTe. Oco6eHHO npH3HaTeJlbHbl 
OHH ,Q.,QaM6acypeHy, HanHCaeweMy 4aCTb nporpaMMbl, Bb14HCJl.RIOutYIO 
rHcTorpaMMbl Ko3$¢H·1~.tHeHTa [ C IJ1 2 . 0HH 6naroAaPHbl TaK>Ke A. H. 8Ao
BHHy H 8. B. BopoHosy 3a CTHMynl-1posaHHe ny6nHKa~HH nporpaMMbl, 
a TaK>Ke 8.~.noHOMapeey sa noMOutb B O$OPMJleHHH pyKOnHCH, 
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