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IIporpaMMa QPAIR npe;uHasHaqeHa IJ,JHI pacqera xapaKTepHCTHK KBa3H

qacnitiHbiX COCTOHHIUi (KoppeJIHUHOHHhiX 4JYHKUI-IH, XHMHtieCKOrO llOTeH~ 

UHaJia, IIOJIHOft 3Hepnm CBepxTeKyt~ero COCTOHHHH H ruiOTHOCTH tiHCJia tiaCTHU 

Ha O,ll;HOllaCTHtffihiX ypOBIDIX Cpe,nHerO ITOJIH) .n;f$OpMHp0Ba:HHbiX H,l(ep 

B npH6.11HlKeHHH MO:UeJIH He3aBHCHMhiX KBa3HqacTHI1 (MHK) Ill C yqeTOM 

KBa;upyrrorr&Horo cnapHBaH"'' (MHKKC) . IlporpaMMa HarmcaHa Ha arrro

pHTMHqecKOM H3hiKe <l>oPTpaH-77 IJ,JHI II3BM THna "Ilpaaei1-16" 

(MS FORTRAN-77, v.3.3) H nocrre He3HaqHTeJI&Holi nepe;ueJIKH (eM. npH

JIOlKeHHe 1) MolKeT 6biTh Hcnorr&30BaHa Ha 3BM THna MERA-60, .UBK-2 

H T.II., 11MeEOtnHX HaKOniiTeJIH Ha MarHHTHhiX ,IUICKax. 

1. OCHOBHhlE YPABHEHIUI MHKKC 

MynLTHnOJILHhte KoppemiUHOHHhte Q>yHKUHH (MOHononLHa.R H KBa...n;

pyrroJThHa.H) H XHMHlleCK:ldf: ITOTeHI.J;HaJI OCHOBHorO COCTOHHHH tieTHO-tieTHOrO 

RJJ.pa OIIpe,n;eJIHIOTCH npH pemeHIDI CHCTeMbl HeJIHHeiffibiX ypaBHeHHii 

Go Co+ C2q20 (v) 
co~ -2- ~ 

v E (v) 

G2 Co +C2q2o (v) 
q20(v)' (1) 

c2 ~ -- ~ 
2 v E (v) 

:!: (l -
<(v) - ,\ 

) ' N 
v E (v) 

r.n;e CO H C 2 - MOHOIIOJlhHa.R H KBa.llpYITOJibHaH KOppeJIHUHOHHbie $YHKUHH, 

Go H G 2 - KOHCTa.HTbl MOHOITOJlhHOrO H K.Ba..,n;pynoJibHOrO cnapHBaHH.R, 

A- XHMHtiecrodi rroTeHIJ,Harr, N - tmcno HYKJlOHOB (aeHTpoHOB HJIH npo

TO;.OB) . BerrwmHa E (v) onpe;ueJIHeTCH KaK 

E(v) =v (,(v) ->.)
2 +C

2
(v), (2) 
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rAe C(v) - KOppeJHI!1HOHHaR <jlyHK!1HH COCTOHHIUI V: 

( 3) 

B ypaaHeHHHX Hcnonb3YIOTCH nepeHopMHpOBa.HHhie OUHOllaCTHliHhie 3HeprHH 
d v) , paBHhie 

(4) 

r,IJ;e V 
2
(v) - llJIOTHOCTh liHCJia llaCTHD; Ha OllHOtJ:aCTHtiHOM ypOBHC v: 

v2(v) = .!._(1- dv)- >. ), 
2 E(v) 

( 5) 

a e 0 (v) - o,n;aoqacTHtffiaJI 3aepnm cocTOHHHR v (pemeHHe ypa.BHeHHR IIIpe
.rtHHrepa .Il.JIH IIOTeHI..Um.Jia cpe,lU:Iero IIOJIH) . KBa.D;pyrrOJihHbiH MaTpHtiHhift 
3JICMeHT q 20 (v) Orrpe.D;enHeTCH KaK 

4" 2 q 20 (v) = V - < vIr Y 20 I v >. 
5 

ilOIDiaJI 3Heprllil OCHOBHOrO COCTOHHHH 3aiiHChiBaCTCR B BH,ll;e 

&0 = 2~ <(v)v 2 (v) 
v 

c~ c~ ------. 
Go G2 

(6) 

(7) 

HaH6onee HH3KHMH B036y)I(Jl;eHHbiMH COCTOHHHRMH CHCTCM.bl, COCTOH
meH: H3 lleTHOrO liHCJia HYKJIOHOB, HBllHIOTCH COCTOJIHHH C O,IUfOif: pa3op
BB.HHO:il rrapoH:, TO ecTh C JlBYMH KBa3HllaCT~MH Ha ypoBHHX cpe,n;Hero 
nom~. YttHThmaH 3<PcPeKT 6noKHpOBKH, cncreMy ypaaHeHHH: .n.nH orrpe.n;e
JICHHH xapaicrepHCTHK .lUlYXKBa3lftlaCTHliHbiX COCTOHHH:if 3ariHWeM B BH,ll;C 

2 

CO (pl P 2) + C 2 (pl P ~ q 20 (v) 

Eplp2(v) 
(8) 



2 2 ( 
EP P (v) = J (, P P (v) - 1\P P ) + Cp P v) 

12 12 12 12 

KOppeJIHUHOHHaH cJ;>yHKUIDI COCTOHHHH V 

nepeHOpMHpOBaHHa.R O,llHOtlaCTINHa.R 3HeprHH 

ITJIOTHOCTb tiHCJia qacnn~ 

2 1 
v (v) =-(1-

p 1p2 2 

'P 1P 2 (v)- )\P 1 P 2 

EP1P2(v) 

) . 

(9) 

(10) 

(11) 

(12) 

flOJIHa.R 3Hepnrn ]J;BYXKBa3HllaCTHliHOrO COCTOHHHH (p l p 
2 

) Orrpe.lle.TlHeTCH 

ypaBHeHHeM 

(13) 

a OTHOCHTeJibHO OCHOBHOrO COCTOHHHH (3HepmH B036y)K.lJ.eHHH) 

(14) 

Het~eTaoe n.n;po 

0CHOBHOe H HH)K3.i:lwHe B036y)K.UeHHbie COCTORHIDI HelleTHbiX H,D;ep 

HBJIHIOTCH OlUIOKBa3litlaCTI-PIHbiMH, IT03TOMy 6y,neM paCCtiHThiBaTh xapaK~ 

TepHCTHKH TOJibKO O,IUIOKBa3HtiaCTHtiHhiX COCTOHHHH. C YlleTOM 3<txl>eKTa 

6JIOKHpOBKH OCHOBHbie ypaBHeHHH MO,IJ;eJIH 3aiDICbffiaiDTCH B BH,lle 

c 0 (p) 
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N 

r11e 

1 + :£ (1 -
vf,p 

KOppeJIHI..UiOHHaH Q>yHKQIDI COCTO.RHHR V 

nepeHopMHpOBaHHaH O,I:UIQqaCTI-flJHa.H 3HeprHH 

n.nOTHOCTh qHCJia qacTHQ 

1 <p(v) ->..P 
v 2 (v) = - (l - -''----"--- ) • 

P 2 E (0 
p 

(15) 

(16) 

(17) 

(18) 

ilOJIHa.H 3HeprHH CHCTeMbl B CBepxTeKyqeM COCTOHHHH p onpe,Uen.ReTCR 
ypaBHeiiHeM 

(19) 

2. PEIIIEHME CMCTEMhl YPABHEHM.A 

}J,nH perneHHH CHCTeM HeJIHHeHHbiX ypaBHeHHH (1), (8) H (15) HCUOJib· 
3yercs HTepa.IlHOHHbiH MeTO.ZJ; HhiOTOHa - PaclJcoHa. .Z:::Vu:1 3Toro OHH (.n;JIR 
npHMepa pacCMOTpHM CHCTeMy (1)) CBO/IfiTCH K Blf/IY 
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(20) 
dv) - ,\ 

:l:(l- )-N=O 
v E(v) 

IDIH B MaTpHliHOM IIpe.D;CTaBJieiUIH 

floCJie.D,OBaTeJibHbie IIpH6JIH)f<eHHH pernem·n:f: CHCTeMbl BbllJHCJIHIOTCH ITO Q:>op~ 
Myne 

X(!+ 1) = X (1) _ F (X (1) ) [ aF ] -1 

ax x=x1 

3neMeHTbl MaTpHI.{hl !IpOH3BOJ1HhlX [ ~) paBHhl 
dx 

G(l) 

0(2) 

0(3) 

G(4) 

G(5) 

- l. 

aF1 a 0 
=-=-:l: ac2 2 v 

<(v) - ,\ 
}; ----C (v), 
v E 3(v) 

=~=-

at. 2 

aF2 a 2 

ac
0 

= 2; 
aF2 02 

=--=-:l: ac 2 v 2 

<(v) - ,\ 

E 3 (v) 
q20 (v) - 1 ' 

(21) 
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G(6) 
ar2 G2 dv)- A 
.....-- = -- l ----q 20 (v)C(v), 

a>. 2 v E 3 (v) 

aF 3 dv) -A (22) 
G(7) =-.- l ----C(v), 

ac 0 
v F 3(v) 

ar3 '(v) - >. 
G(8) = -.-- = l --- q 20 (v) C(v), 

ac2 v E 3(v) 

G(9) 
C 2 (v) 

l 
v E 3 (v) 

MrepaUHOHHhn1 npouecc 3RKaHt~:Iiaaerca npH BhinonaeHHH KpHTepHH cxo

.UHMOCTH 

(23) 

Ll.nR ofipa.IUeHHR MaTpHUhl IIpOH3BO)lHbiX HCIIOJ1b3yeTCH CTaH.IJ.RpTHa.R: 

ITOAnporpaMMa MINV, BXO)I.li!UaR a MaTo6ecneqame EC 3BM. )lnll nOBhi

weHHH TOtiHOCTH pactteroa :na no.r:r.nporpaMMa nepeae.n.eHa a .n.aofuiy10 TOli

HOCTb (seruecTBeHHbie nepeMeHHbie THIIR R * 8, TO eCTb HCITOJ1b3YIOTCH 64-

pa3p1I)I,lihie cnoaa) . 

ilpH BbltiHCJ1eHHH nepeaopMHpOBRHHbiX 3HeprHft: d v), e p(v) H e plp~v> 

2 
aeoqxo)J.HMO 3HRTb BenHtiHHbl ¢mKTOpOB V , KOTOpbie, B CBOIO Otlepe,Ilb, 

3RBHCHT OT dv), C (v) H .\. Ll.nH rrepeHOpMHpOBKH O,n.HQt:laCTINHbiX 3HeprJ.U! 

npHMeHeH JuepaUHOHHhr?i npouecc. Baaqane c HCXO)lHhiMH 3HatleHIDIMH f 0 
(v) 

H V 2 = 0 BbltUiCJ1HlOTCH KBa3HtlaCTHtiHhie xapaKTepHCTHKH, KOTOpbie ll03BOJIH~ 

lOT OllpC.UCJIHTb nepBOC npH6JIH:a<:CHHC V ~ C HCIT0Jlb30BaHHCM 3THX 3HatlCHHft 

V 
2 

nepeHOpMHpYJOTCH O}l.HOtlaCTHtlHbiC 3HeprHH H ~a.HOBO paCCtiHTbiBaJOTCH 

KBa3WiaCTHtlHbiC xapaKTepHCTHKH. 3TOT HTepauHOHHbiH: npou;eCC 3aKa.HtlH~ 

aaeTC.fl npH BhiiTOJIHeHHH KpHTepH.fl 

X 
1 

s 
S 1 ( (K+l) 2 (K) 2 
l 1 v (v)) - ( v (v )) \ S '

2 
, 

v=l 

(24) 

r.ue S - llHCJIO yt~HT&IaaeM&Ix o}l.Hot~acTWIHhiX coCTO.fiHHH (tJHCJio KE, CM. 

6 -3 
HH:a<:e), OpaKTHKa paclleTOB llOKa3biBaeT, liTO npH Bbl ope € 2 -10 HTepa~ 

6 



Ta61luu,a. Pe3yll&TaTbl pac~eroe xapaKrepuCTUK o0HOKea3ullacru~HblX COCTOR.

HUU 163Dy 6e3 y~em (eepxHR.R. crpoKa) u c ylleroM (HUJfCHR.R. crpm<:a) nepe

HOpMupoeKu o0HollaCrull1lbLX 31-lepzua 

================================================================= 

~ c Co c2 u v E 

CH~8) CH3ED CH38) CH38/15) CH3BJ 

-----------------------------------------------------------------
G = 

0 
0,14.2 M38; G = 

2 
0 

5231 -6,933 0.819 0,919 0 0,543 0.840 0 

-7,008 0.734 0,734 0 0.512 0,859 0 

512! -7.213 0,994 0,994 0 0,960 0,279 0,85 

-7,305 0,948 0,948 0 0,966 0,259 1,01 

633\ -7.195 0,952 0,952 0 0,932 0,363 0,42 

-7,292 0,907 0,907 0 0,942 0,335 0,57 

5211 -7,179 0,926 0,926 0 0,909 0,416 0,30 

-7,280 0,880 0.880 0 0,924 0,383 0,39 

642\ -6,879 0,848 0,848 0 0,446 0,895 0,14 

-6,949 0,776 0,776 0 0,411 0,912 0,13 

521' -6.830 0.891 0,891 0 0,344 0,939 0,36 

-6,903 0,827 0.827 0 0,315 0,949 0,41 

-----------------------------------------------------------------

G = 
0 

0 ... 142 H38~ G = 
2 

15 H~B/cs2 

523! -6,684 1.240 0,957 6.284 0,526 0,820 0 

-6,864 1,123 0,862 5,796 0.525 0,851 0 

512+ -6.971 0,887 1.055 7,738 0,957 0,292 0,08 

-7,162 0,836 0.995 7,333 0,968 0,251 0,58 

633\ -6.926 1, 471 0,984 6,366 0,856 0,518 0,21 

-7,129 1.370 0.911 6,008 0,883 0,4.70 0,50 

5211 -6,894 1 • :3:84 0.970 6. 421 0,821 0,571 0,10 

-7. 104 1, 285 0,895 6,051 0,855 0,519 0,31 

642\ -6.724 1,585 0,956 5,220 0.525 0,851 0,52 

-6,877 1,429 0,860 4,724 0,480 0,877 0,48 

521 I -6,624. 1. 361 0.987 6,065 0,399 0,917 0, 40 

-6.791 1.244 0,898 5,507 0,378 0,926 0,43 

================================================================= 

QlfOHHhrn npoQeCC CXO):IIITCII AOCTaTO'IHO 6blCTpO (3a 3-4 I1HK1Ia !ITepa11HH) 

"npH 3TOM BeJIIi'IHHa x-3 ·10-4. llp1< pa6oTe c MHKKC He cnenyeT npeHe-

6peran. npouenypoH nepeaopMHpOBKH o,IJ,HotJ:aCTffiiHbiX 3HeprHH, noci<OJibKY 

OHa MO:>KeT llOBJIIDITb Ha pesyJibTaTbl paC'IeTOB 3HeprHH. HepoTailHOHHbiX 

COCTOIIHI<H (eM. Ta6nHQy). llpHHI1HnHanbHOrO 3HaqeHiill 3TOT 3<j><j>eKT, Qqe

BH~O, He HMeeT, HO 6hmo 6bi HeKoppeKTHbiM He YliHTbiBaTb ero. 
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c.. 
M31! 

to 

10 20 30 

3 

40 K 

lloCileOoeaTe/lbHble npu6.!lWKeHWl 
npu ebl'tuC/lenuu ee~~urtuHbl C0 
iJilJl rpex ~UK/106 ( 1, 2, 3) u rpex 
pa3HblX Hll'latlbHblX 3HQ'IeH.Uii Co-

II pH yJJ;aqHo B&I6paHH&IX 
H8'18JibHhiX rrpH6JIH>.KeHHHX 
m:ep3IIHOHHhlii rrpoQeee (23) 
CXO,D;HTCH .D;OCT8.TOliHO 6biCTpo 
(eM. pHeYHol<). B He6naro

npHHTHhiX yCJIOBHR:X, KOr
,l{a HallaJILHOC npH6nH:>KeHHe 
!<oppeiDIAHOHHOH <I>YHI<llHH 
6nH3KO K HYJIIO, HTCpallHOH
Hhlii npoQecC 33.MCTHO 3aMe)l
JIHeTCH aa cqeT nepaoro lUIK
rra HTep311Hil ( paeqey 6e3 rre-

peHOpMHpOBKH O,Z:UIOllaCTIDIHhiX 3HCprHii), HO BCer.n.a CXO,IUITCH K O,lUIOMY H TOMy >Ke peilleHHIO. 

3. HHCTPYKUIDI K IIPOrPAMME 

IlporpaMMa QP AIR nenorr&3YeT B Kaqecrne BXOJJ;HhiX erreeyroiiUte .naHHLxe: 
1. O,lUioqacrwnu.re 3HeprHH c 0 (v) , .nuaroHaJILHhle MaTpHllHLie 3JICMeHThi q20 (v) H HH,ll;CKCbl COOTBeTCTBYJOUUfX O,lUI01JaCTHlffihlX COCTOHHHif, liHCJIO o,nuoqaCTHtiHLIX cocToHHIDi KE H trnCJIO o6pe38HHLIX (ae yt~TeHHhlX aa ,IJ;He IIOTeH!lHaiihHOH HMhl) eocroHHHil KEO. 3Ta HH<jJOpM3liHJI eqm:&maeTeH rrporpaMMOH H3 <!>aifrra SPECTR. DAT, 3anHeaHHoro paHee Ha JJ;Hel< nporpaMMOH SERV (eM. rrpHIIO>KeHHe 2). 
2. AToMHhtH sec A, nopH.D;KOBLrH HOMep H.U.pa (aapH,n) Z , KOHCTaHTLI 

MOHODOJibHOrO H KBa.z:t,pynOJibHOrO cnapHB3HH.R: 0 0 H G 2 . EcnH 0 O = 0, TO nporpaMMa nepexoJJ;HT 1< HOBoMy :narry paeqeToB (paeqeT nn6o AJIH qeTHO
qeTHoro HApa, rrH6o JJ;IIH HeqeTHoro HJJ;pa). 

3. L(mr qeTHO..qeTHoro HJJ;pa HaJJ;O BBeCTH e I<IIaBHayYpbl HaQaJihHyiO 
TOliHOCT:& ! ~ , a npH paClleTe AayxqaCTIDIHbiX COCTOmfllli - TaKme HX. mi,neKchi. 
ToliHOCTb npu BhiDOJIHeH~ IUIKnOB HTepaQHoHHoro npou;ecca onpe.nen:fUITCH l<al< 

! =!, 
1 1 
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r)le K -- HoMep QHKJia HTepaUHii (24) _ IlpH3HaK nepexolla K pac~eTy xapaK

TepHcTHK qeTHO-t.IeTHoro H.n;pa c HOBhiMH 3Hat.IeHHHMH napaMeTpos G0 H 

G 2 
- HH,lJ;€KChl )lBYXKBa3W.JaCTiitffibiX COCTORHIUi, paBHbie HyJIIO. 

4. TipH pact.JeTe XapaKTepHCTHK HeqeTHOfO R,D;pa 3a,UaeTCfl HallaJibHafl 

TOlffiOCTb € 1, t.IHCJIO paCCMaTpHBaeMbiX COCTO.RHllli (B O,IJ;HOM sapHa.HT€ H€ 

6onee 30) H HX HH)l€KChl. BaJKHO IIOMHHTb, liTO BHatJ:aJI€ HC06XO,llHMO 3a

,ll,aBaTb HH)l€KC OCHOBHOfO COCTOHHHH. 3TO HY:>KHO )lJIR llpaBllilbHOfO Onpe

,ll€J1€HHH 3Heprn:H: B036y)f(,IleHHbiX COCTOHHIUi. B HY:>KHbiH MOM€HT Ha 3Kpa.He 

.UHCIIJ1€H IIOHBHTCH coo6w;eHH€ 

AT FIRST ENTER DATE FOR GROUND STATE 

Bsoll Tpe6yeMoii nl!cpopMaQHH ocymecTBnaeTcfl c KJiaBHaTyphl I13BM 

IlOCJie I10HBJI€HHH Ha 3Kpa.He ,llHCI1JI€H COOTB€TCTByiOlU€f0 3aTipoca nporpaM

Mhl (BBOil B CB060ilHOM cpopMaTe). 

IlporpaMMa BhiBOilHT Ha 3Kpaa llHCnnea" B BhiXOilHOii cpaiin QP AIR.OUT 

(cpaiiJIJIHCTHHra) CliellY!OIUy!O HH<j>OpMaQH!O: 

1. A, Z, napaMeTphl G0 /G C I " G 2/02/. 

2. fipH He06XOilHMOCTH (no 3anpocy nporpaMMbl) - HCITOJib3yeMblH 

O,UHOlJaCTlillHblft 6a3HC (HHA€KCbl COCTOHHHH, llX O,UHOlJaCTHliHhie 3HeprHH ( O 

Hq2ol-
3. ,Una lleTHO-lleTHOrO .H.Upa BbiBO,U.HTC.H:HH,UeKC OCHOBHOrO COCTOHHHH, 

3HalleHHe nepeaopMHpoBa.HHOH O,UHOllaCTHliHOft 3HeprHH ( (v) (E), 

MaTp><~oro 3JieMeHTa q 20 (v) (Q), XHMffleCKHH noTeHQHaJI A (LAM), 

KOppel!llUHOHHall <j>yHKUHll C (v) (C), MOHOITOlibHall C 0 (CO) H KBallpy

ITOJibHall C 2 (C2) cpyHKUHH, nnornocrb ~Hcna ~acTHQ Ha paccMaTpnsaeMoM 

O,UHO'laCTHliHOM ypoBHe V 2 ( V2) , nonHaJI 3HeprnR OCHOBHOrO COCT011HHH 

&0 (EBCS). Ilepsaa cTpoKa noll cooTBeTCTBY!OIUHM 3aronoBKOM oiae

qaer proynbTa.TaM paClleTa 6e3 nepeHOpMHpOBKH O)l,HOtlaCTH'IHbiX 3HeprHH, 

BTOpaH - pe3ynhTaTaM c nepeaopMHpOBKoH. AaanorHtJHa Bhl,naqa pe3ynh

TaTOB ,UnR O.ll.HO- H ,nByXKBa3HtlaCTH\IHbiX COCTOHHHH. 

EcnH paCC\IHTbiBanOCb ,nsyxKBa3H'IaCTHliHOe COCTORHHe, TO BbiBOAHTCR 

HHlleKC COCTOHHHR, 3aTeM HH,neKC nepaoH KBa3HllaCTHUbl (IND), nepeHOpMH

poBaHHall OllHO~acTH~Hall 3Heprllll < p 
1
p

2 
(p) (E), HHileKC H 3HeprHH 

BTopoii KBa3H~aCTHQhl (lND H E), XHMH~eCKHH ITOTeHQHali A pIP 
2 

(LAM), 

MOHOITOJibHall C0 (p 1p 2) (CO) H KBMpynOJibHall C 2(p 1p.2) (C2) KOppenll

QHOHHble cpyHKUHH, noJIHaH 3HeprHH G (p 1p 2) (EBCS) H 3Hepma B036yJK

IleHHH llBYXKBa3macTH~oro coCTOllHHH E (PtP2) (EXEN). B cnellY!OIUHX 

ABYX CTpOqKax BbiBO,nHTCH HH,neKChl KOMllOHeHTOB ,nByXKBa3t¥1aCTHtiHOrO 

COCTOllHHll, BeJIH~HHbl cjJyHKUHii c p ·p (C) H E p p (EO). 
I 2 I 2 
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4. )lnR HelJeTHOrO H)lpa BbiBO)lHTCH HH)leKC O)lHOKB83HlJaCTHlJHOrO 
COCTOHHHH (IND), ero nepeHopMHpOBaHHa.H O)lHOlJ8CTHlJHa.H 3HeprH.FI f (p) (1 7) (E) , q20 (p) ( Q ), XHMIHeC><HH noTeHUlla.JI Ap (LAM), KOppenHnHO:,.hie <l>YH><nHH C(p) (C), C0 (p) (CO), C 2(p) (C2), rmoTHOCTb qHcrra qacmn Ha OAHoqacTHqHoM ypoaHe V ~ (p)( V2), nOJIHa>I 3Hepr»H fb (p) (EBCS) 
H 3Heprllil B036y)f(.lJ.eHI1R O)lHOKBa3HlJaCTHlJHOrO COCTOHHHH (EXEN). 

flpH He06XO)lHMOCTH ITO 3anpocy IIpOrpaMMhl MO)J(HO BbiBeCTH raKJKe HH<j>OpManHIO 06 HTepaUIIOHHOM nponecce - BeJIHqHHhl X (I) H X (i + I) (X1 "X), 3JieMeHThl MaTpHn F(X) H G(X) npH x~x(!+ I) . 
Pa.MepHocTb BhffiOLIHMhix aenHqHH: Go - M3B, G 2 - M3B/6apH 2, '• A,C,C0 , &,E-M3B,C 2 -M3B/6apH, q20 -<j>M 2 . 

l1Pl1JIOJKEHI1E 1 

Ha 3BM THna MERA-60, .[(BK-2 " T .n., HMeiOJUHX Ha><OnHTerrH Ha m6-><HX L\HCKax" onepanHOHHyiO CHCTeMy RT-11 (PA<I>OC), nporpaMMY QPAIR 
MOIKHO nerKO 38nyCTHTh, rrepe)leJlaB ee COrJlaCHO rpe6oBaHIDIM .F13biK8 <I>opTpaH-4 OC RT-11 . .[(JIH 3Toro B nporpaMMe AOCTaTOqHo H3MeHHTh one
paropbl, CBH3aHHbie C BBO)lOM-BbiBO)lOM: 
oneparop OTKpbiTIDI )lHcKoaoro <Pafula 

OPEN (UNIT~2, FILE~'file name', STATUS='opt') 

3aMeHHTh aa orreparop 

OPEN (UNIT~2, NAME~'DX1 :file name', TYPE='opt'), 

oneparop 3aKphiTIDI ,n;HcKoaoro lf>aitrra 

CLOSE (UNIT~2, STATUS='KEEP') 

3aMeHHTh aa oneparop 

CLOSE (UNIT=2, DISP='KEEP'), 

OIIepaTOpbl BbiBO,ll;8 Ha 3Kpa.H ,ll;HCIUieH 

WRITE(*,*), WRITE(*,L) 

3aMeHHTh aa oneparophi 

TYPE*, 

10 
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orrepaTopbi aao.ua c KnaanaTyphi 

READ(*,*), READ(* ,L) 

3aMeHHTh na orrepaTOphi 

ACCEPT*, ACCEPT L. 

Ananorw.J:Hbie onepauHH nponenaTb a rrporpaMMe SERV (eM. npHJIO)Ke

HHe 2). 

riPYIJIOJKEHYIE 2. riPOrPAMMA SERV 

TiporpaMMa SERV rrpe.una3HatieHa nnH 3an11cll Ha rH6KHH .UHCK lffi.UeK

coa O,ll.HOtiaCTHtffibiX COCTOHHH:H, MX 3HeprHii ( O H LJ;MafOHaJlbHbiX MaTpHtiHbiX 

3neMeHTOB KBallpynonhHoro onepaTopa (6). 'fucno cocTOJIHHH KE nporpaM

Ma nonctiHTbiBaer caMa, tincno o6pe3aHHbiX cocTORHHH KEO BBO.UMTCH c KJia

anaTyphi BMecTe c aToMHbiM aecoM A H 3apH.UOM R.Upa Z. O.uaotiacTHlJHbie 

3HeprHH COCTOHHlfl1 B aKcHaJibHO-CHMMeTpWIHOM riOTeHUHaJie CaKCOHa -

By.uca pacCtiHTbiBaiOTCH oTnenbHO no nporpaMMe CALDNU 121
, a MaTpHli

Hbie 3neMeHTbi onepaTopa <v I r 2 Y 20 I v >- no nporpaMMe MATPEL 131
. 

Tiocne 3anycKa nporpaMMbi H 3anpoca 

ENTER IND, E, Q20 

BBOll.MM ,llaHHbie cne.nyiOIUHM o6p8.3oM: 

110-39.29 8.91 
101 -38.09-1.91 

716 6.40-7.94 
613 6.75 -2.17 
0 0 0 

Tiocnennne TpH nynH o3HatiaiOT Koneu aaona cocTOHHHH. Tiocne :3Toro npo

rpaMMa llaeT 3anpoc 

ENTER KEP, A, Z. 

,llaHHbie Heo6xOilHMO BBecTH B BHile (HanpHMep, IJ.Jill 163 Dy ) 

1 163 66 
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TEKCT OPOrPAMMhl SERV 

DIMENSION IND {99>, E <99), Q <99) 
DO 3 1=1,.99 
IND<I>=O 
ECI>=O. 

3 Q<I>=O. 
OPEN<UNIT=2,FILE=~SPECTR.DAT',STATUS='NEW') 1=0 
WRITE < t, a> • ENTER I ND, E, Q20' , 
1=1+1 
READCt,t> IND<I>,ECI>,OCil 
IFCIND<I>.EQ.O) GO TO 2 
GO TO 1 

2 k:E=I-1 
WRITE<l,a> • ENTER k:EO,A,Z' 
READ<*,•> KEO,NA,NZ 
WRITEC2,ll NA,NZ,KE,KEO 
WRITE ( 2. t > <I NO <I ) , E ( 1) , Q ( I > , I= 1 , VE) 
CLOSE<UNIT=2,STATUS="KEEP'> 
STOP 
END 
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