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B pa~a~ no~KPQcRorraqecxo~ KBas~acTH~o~oHOHHO~ Mo~e~ 
~· (KWM)/I/ B rroc~e~e ro~ 6&n» BHITo~eHH pac~eTH pas~ 
xapaKTepECTBK BHCOKO~eza~X B036~eHB~ ~eTHO-~eTHHX c®epE~€CKHX 
~ep,. B KOTOPr ~THB8~0Cb B38BMO~eiCTBE€ 0~0- E ~~OHOHHHX 
COCTOHHB~/2 , 3 • Bee 3TH pac~eT~ 6HXH BWTIO~H€HH C ITOMOmbD MHOrDUe

~eBO~ nporpaMMH GIRES , HBH&Dmeftcx OnHOI E3 rRBBHHX COCTSBHHX 
~BCT€1 KOMnX€KC8 nporpaMM, C03~HHOrO B OT~eR€ T€0pWH BTOMHOro ~
pa ]~ ~ pac~eTOB WHPQROrO Rpyra ~epHHX xapaKTepBCTHR B paMRaX 
KWM. ( CM. TaDef 4 ,S/). llOCKOJii>RY, K8K ITOK83BJI HSKOITJieHIIW! OIIH'l', T8-

KB€ rrporpaMMH npe~CTSBHHIDT HHT€pec nnH mzpoKOrO Kpyra T€0p€TBKOB 
H 3RCIT€pi!M€HT8TOpOB, pa60TBICIIUIX B 06JIBCTJ1' CTPYKTypH au;pa, MH npe,ll
CT8Bna€M B HBCTORmei pa6oTe 6nOK-cX€MJ, C~TO€ OITHCBHH€ OCHOBHHX 
ITPBl1!11liTOB opraHI!38$JI H I!HCTPYRITI!Il rrporpaMMH GIRES. 

Mone;u, H d}<rpMV?IH w pac'tleTa 

B OCHOBO K<!M ~13UT 9®!eKTJ<BHHll r8Ml!Jil>TOHI!8H ~, co;nep.1<BIQI!l! 
O;nHO~CTI!~e cpe~e ITOTe~ ~ HeliTPQHHOl! 8 rrpoTOHHOl! CHC
T€M, CITapHBBT€JThHOe HeiTpOH-H€ftTpC>llHO€ E IIpOTOH-llpOTOHHOe B3aHMO
p;etiCTBJJe C IIOCTO..aHHHMJ!I MaTp:HliHHMlJ 3JI€M€HTaMH Gn HJm Gz , a TaR
lite aM>eKTHBHHe cenapa6eJThHI::le M;YJibTJJTIOJThHHe B crmH;cy-Jil,TiiTIOJIDHHe 
CHJIH C H30CK8XffPHOI E B30B9KT0pHO~ KOMITOH8HTaMB. 0CHOBH08 COCTOH
HH9 ~9THO-li8THOrO anpa ClJ:ETaeTCH ~OHOHHHM BaKJYMOM, a B036~eH
HH€ COCTOJIHHJI OIIECHBa!OTCH KBK O,IUIO-, .llBYX-, .•• , MHOi'O!IIOHOHHH8 
COCTOHHHH. OnepaTop po~eHHJI ®oHOHB rrpH 3TOM KOHCTp]HpyeTCR H3 
OIIepaTOpoB poll,lleHI!JI "j~ H YHI!'ITOJ<OHI!J'l d jno RB83"8CTH!l 
(3A8Cb H B ~JibHeimeM HHn€KCY jm COOTB€TCTBYBT H860p OnHOli8C
THllffilX KB8HTOBHX l!BC€JI nljm ) : 

Qt(Ap)~~ t h;~ [cij <X/]_~J' -(-J'-y~;'ro(j,cijtf}. (I) 

0nH0WOHOHHH8 COCTOHHHH H8Typ8.1IbHOn li8THOCTH renepHpJIDTCR OCTBTO~
HHMH MYJibTHTIOJibHHMH CHJI8MH, 8 COCTOHHHH BHOMaJibHO~ ~8TH0CTH -
CTIHH-MYJibTHTIOJibHHMM CHJIBMH. Y~~BH8HHH ~ aHeprH~ o~OWOHOHHHX 
B03CiJlltU8HH~ wt H 8MIIJIHTY.U 'f'j} H 'Pj/ npHB8.U8HH B/I, 4/. 0CTa
H8BJIHB8T1CH TIO.UpOCiHO HB xapaKT8pHCTHK8X o~ornOHOHHHX COCTOHHHft MH 
3.U8C1 He 6y,neM, ITOCKOJibKY nporpaMMa RRAS 14/, pacc~THB8IDWBH HX, 
BCTpOeHa B rrporpaMMY GIRES • 

ITocTyJIHpya CioaoHHHe KOMMYTBUHOHHHe cooTHomeHHH ~ WoHOHHHX 
oneparopoB, MN MO!teM aanHcaTb raMHJ!hTOHHaH KWM cJie.nyhlmRM oCipaaoM: 
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H= I Wl'Qt (A}l)Q, (A}l)+ H~.ph . (<) 
l)l' 

llepBhlli tfJI€H \POJ)MyJThi (2) COOTB8TCTBY8T IIplH)JIH.lK8Hl:I'IO H€B38HMO.rteikTBy-

~HX WoHOHOB (H~H rrpH6~~8HHIO c~a~HHX was), tfJI€H Hq,ph OIIHCH
B8€T B38HMO,nencTBM€ RB83H~8CTHU C ~OHOHBMH, ero RBHH~ BH,n rrpHB€
~eH B pa6oTel21. 

B HBCTORmeH pa6ore BO~HoBaR WYHKUHR B036~eHHoro cocroaHHH 
J 'if 

~8THO-qeTHOrO R.rtpa C KBBHTOBHMM ~C~aMH sa,na8TCR B BH,ne 

u::~;(]l) =<~o)Oi (JM)H~ph [Qf, (A,JIJ Q~(A,tJJ)111 )'fo) , 
u~'f;(Ji)= (- )~··A,+J M(2J.,•1)(2A.•Otz X 

f
A, (+) 

+ i,i, V;,;, {!\, Jt, J} ( Ji A, i, z; Ji A,i,) 
V~nr.1 ih,i,) i, U, \f],j, ~,j, +(-) \f;,j, 't;i, + 

-t fJ~: ViJ! {~h~ }(~.Ji lf'A •. L, + (-/'lf:Jl '(,M•)] 
~ ~q(;!p,i.J J, ~ ], J, J, JJ, ~,J, J,J, ' 

(5) 

r,IJ.e h,k - rrpl!B8.It€HHLI8 MaTPIPmH€ _
1
aJI8M8HTh1 OT MyJII:,TJIIlOJII:,HOrO HJill 

CIIHH-MJ..1.IDTHIIOJ!I>HOro OIT€paTOpoB; ~t ==Uj1/1jL + ~~ ~z. - KOM6HHaUB.fi 
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xol$PK!llleHTOB npecr~·30BeHIIH Eor";'["l6o'J!'
1 

Uj 11 Y; : 0], noHBJIJ!eTcJ< 
B C01!:8'1'8HJ!B C llfJm.'l'XIIOJI!:,BHIIl II!. 8. fi,j,. 1 ~1j1 - CO CIIBH-MYJib'l'liTIOJil>

~; QCJIO ~.f npliBIDIBe'l' 3HBti8HBe 0 B CJIY'JSe MynTHTIOJil>HOro M. 8. 

f;,j, III B c.oyqae CliiiB""""r~"'noJIJ.HOI'O M.a.; ~N(J.i)l!l ~.(Ill) -
HopllllpOBO'IHII8 KO~OHT!/ 4/. 

)i..1fJl ,llll<ReTa ltO!lltJ)j!~ \PB311'18Cltll:l Jrap&ltTOpi!CTBH BOIIOJIJ.50118H 
MeTO~ OK40BYX ~BKU)dVZ,6/, B ltOTOpaM pBCC~THBaDTCH HX ycpe~e!l
HW:e no BBTep:aaJIY A SHB1Iemm, 1!'1'0 3HaqHTS.1:ffiHO ynpolllSeT 'tiKCJieHID:le 

p&C'!81'11. Cyn MOTO.U.S B CA8.JlYII!!8>1. , 

!lyCTh ~ - IIMliJ!JITY.U.S sosd:yueHJIH COCTOHHIIH lf',(JM) B H.llO]>

HOll p88!U1IDI. Tor,u,a paC'!OT BeJI1I'll!ll l<P1J .I1.1IH RBUOro COCTOHHHH 38-
MOHHO!CH :BHUCJ18mf8>1 yops,u,aeHHOll BeJIJI'IIIHii b( IP, ~) ( CUOBOll ~
Will): 

WP.~J ~ ~f ( ~-~1.)/t:p_..j~, .P(nr)=lii lq-q:J'.~$6 ) 
~e B ~J*Y.il8 (6) fiPOBOliJITOJ< l!O BCeM COCTOHHHJ!III (3), naps

MeTJl pBSM88ltll :6. onp8~8M6T CT8II6llh )IOTBJIJ.HOCTII, C ltOTOpol! psc
C'IImlBIIOTCH 11-e pacnps~eJieHJ!e :se8'IJIBH wr . IIO)IpodRO BOnpo
CR BROOpa BeJlli'IHHll fl. , 8 TSKllO U.U.S BOCOBOll ~K p( q-rJ,_) (y 

sac """ :SSHTB B .ilOpelttl!esoxoll ~jll(e) o6c:yuamCH B ps6ore1'1 I. 
B Te:l c.oyqan, Kor,u,a npoiiOCC BOsd:yueRU COCTOJDIJIH o/.,{JM) 

I,ll8T r.at:BHIIM o6pasOM llepes O.ltH$HO~e KOIIDOB8H!'H, '!'.e. :aepo.R:'I'

HOCTh lljlSMOI'O BOsOYJ<.IIe!'I'H ~1111eliQI,(A,f1 )Qi,(A,)I,Xo/o) 38MOTHO 
liO;Jl,llKAell8 no cps111!eHIID c Q;(:I.}'Jilf.) , a T81Clle xorll8 ll8C BJrrepe

cyer BalleHOJIJIO pBCilpeJI:eJIOJIJIJ< XllpBHTep8CTII!t o.nsoc»c>HOIIIIHX COCTOHHJIJI 

sa C11e'I' ·wx 'B38BIO,lleiCTBB.ft C .nBYlll)oHOBBIDOI, MODO 88nJI08Tb 

IP; = L R;(]~) cpJl • (7) 
' l 

B T8KJIX CJIY'IfJJII JWl CIIJIOBOJI fj}YRKIUIJI, IICIIOJIJ.SYH Bll8DTH'!eC1<JIO 

CBOliCTBS ypaBRO!lHJ< (4),MOKHO no~TL 3BMKHYTOe BHpB&e~e, )I.1Il{ 

llH'IliCJ!OllBH KOTOporo ,1\0CTBTO'IHO 3ll8Tl> KO>$PBliii8HTH u::t {Ji) II 

BMIUIIITylXH Ql}i , a Jllfle!IIIO: 

BliP. )=1. Im { ,Mii,(~+;i-)lPJ,tfl;;,} csl 
~ Ji. "'( . l>) • 

<r ~ + tr 
JlporpsMMS GIRES li03BO.ilHOT psCC'!IIT!III8Tl> CJIOlfYDIIJIO CJ!JIOBHO fi!YR!t-
llllJI: 

I . CJ!JroBSK cfmnsmpr aJieRTJ!OM8I'Hl!TmlJ nenexo,noB 

)11m t(EA,7): %=f r(~J: + ~i~)u;j; <jlli(EJ)lli'>, 
L J)' 
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no 

= HMIL,~): C/J1tfL,('IJ~~ -fJ,')u'-1<jllrtMJJIIY>, C9) 

(.f-) JJ 

r;I\e Uj~ ~ui ~' ± uj' '0 ; oneparops SJI8KTPH'!8CKOro rcEh) 
H MarHHTHoro r (M7\) My'JlbTHIIOJii:>HOro MOM8HT8 HM8IOT CTSH,UBpTmffi 

BJ!.rl1. 6/. 
2. HenrpoHHaH cn~oBaH WYHKUHH 

ana l -C~JIOBOfi @yHKUKH C 3B;I\BHHOft B8JIB~HOfi CITHHB KOMITByH;I\-

Jl.IU)8 J= To+ J B K8H8Jl8 j 

]i 
4Jsi ~ L Un1j tt'n(j,n,fojo, (10) 

r.ne To - MOMBHT R.n;pa-b~nueH.H; jnolojo> - OCHOBHOe cocromme He-'+ m A-i nr A·i 
tiS THOrO H,Iij)8 0 BOJIHOBO:&i tflym<:JJ;Hej;l <X t'Jofojo "I 0 ( To - OCHOBH08 

cocTORHHe coce~ero tteTHO-ttBTHoro H~pa). 

3. CHJIOBBR illygKUHH peaKURB OAgOHJR40HHo:&i nepena~ 

~ pacttera cneRTpocxonattecKHx WaxropoB o~oHYRHOHHoa rrepe
)\a'll! HCITOJI:r.syeTCJI CHJIOBBJI WYHKilHJI, KOTOpaJI o6osHa'!aeTCJI Sjj,(J ~) 
B OITp8;I\8JIJI8TC!I ITO @opMYJJ8 ( 8). B peSKITHB CpHBB Tl!l!a ( d , p ) HH

)l8KC j COOTB8TCTBY8T O,IU{O't!SCTR'IlliOMJ ypoBH10 .fi.llPS-MBmeH», Ha ROTO

pldt nepe~eTCJl HYRJIOH, 8 8MIIJIHTYM cp]i p8CClJ.HTHB88TCH IIO <l>op.otyJie 

(10). 
B peaKUHl! no.n;x:saTa rzna ( p , d ) HYKJIOH "no.ItXBaTH:eaeTca" c 

o,IUiottacTH'qHoro ypoBHJI j JmPS ... MBmeHH. ,II,.rm aToro ma peaxrnni B 

nporpaMMe GIRES npe,ey-CMOTpeHa B03MOl£HOCT:& yt!STa npHMeCH 11KBB-

3E''tl8CT.H®+¢l_OHOH11 B OCHOBHOM COCTOJIHHJJ H81l8THOrO .anpa .. MHW8HH, T. 9. 

BO~OBBH WyHKUHH OCHOBHOrO COCTOHHHH HM88T B.H~ 

'fv, (j,m,)~ cj,y, { cli:m, + L. D~'(j,) [rlj: at(r..y)JJ.mo} y:-i. (II) 
m ~JHJ , 

1\MrumT:f;I\8 't'Ji ITpll STOM BM86T BE;!\ 

ljJJi~ L (Vn/j 'fn't},n,lojo + [D~f/>j,(jo)Un•lj•Sn,n•dl,l•bj.J). (12) 
Y1 ~· rt'l)' 

Ko~l!ilH9HT!l C j, v, H Dntj pacc'II!THBBilTCJI rrporpaMMol! PHOQUS /
5/. · 

4. Ci!~OBSH ffiYHKUR" ceqeHEJI B036yxneHHH COCTOHHI!J! B (e.e•)

peaKIDf}! 

Ec~ rrp0U8CC Heyrrpyroro pBCC8HHHH &~SKTpoHOB OITBCHB8Tb MSTO

~OM HCR8.!t8HHHX BOJIH, TO lUlpB&eHBe ,tr,JlH ce-qemur. B03.6yx,IJ.8Hllli i-ro 

O~Q@OHOHHOrO COCTOHHHH 38ITHOHBB8TCH B BD~e: 
d ,\ WA+I) 

(t&)i "'L iiF,Ku,w. c13 ) 
K=1 
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llporpaMMa GIRES PAYC~THBaeT cH~OBYID WYHRUHID ~ KB~on Ha ROMTI-
JieRcHHX 8Mrl.IWTY.U cplK H 88T8M CJMMHPOB8lffi8M ITO k TIOJiyti88T 

S({f,~). 
PaHee MH OTM8~8~, ~TO B 38JI0%8HHO~ B GIRES tfJOPMYnEPOBK8 

K~ ~ orrepaTopa tfJOHOHB HM8IDT MBCTO 6030HHH8 ROMMyTBUHOHHHe CO
OTHOIU8Hlli{. TeM caMHM MH "sachmaeM 11 o era t[JepM:HoHHo:ti: CTPJKType, 
~TO ITPBBO~T K HapymeHHID ITPHHQRIT8 llayJIB lVffi PH.UB nBY~OHOHHUX 
KOMITOHeHT B BORHOBO~ WYHKUHR (3). ITporpaMMa GIRES nosBoRHeT 
HCKJIIOtiHTh T€ COCTOHIDlfl, )J.Jlfi ROTOpHX HapynreHHe ITPHHilHITB IIayJIH M0-

88T ITpHBBOTH R Cym8CTB8HHNM OmH6R8M. C 3TO~ U8~ID HB ~~OHOH
Hbl9 KOMIIOHeHTa WYID<!11!H 'f'v(JM) MOJKeT 6HTI> HSROJKeHo orpaHneHHe, 
Tp86YJ00188, 'iT06H XOTH 6H O,J:J;HH H3 ;rwyx WOHOHOB 6WI ROJ!JieKTHBHWt'l •. 

"' !>.< RpHT8pH8M KOJIJI8RT1fBHOCTH rrp:A 3TOM CJIYUT B8.1IHtmHa 8MIL1IHTY.Illi 'fjmJ~ 
TOtt ~yxKB83H'i8CTHqHQ~ ROMITOH8HTli, ROTOpaR EaST HBH60~mH~ ~a;u 
B HOpMHpOBKY o~OWoaoHHo~ BOXHOBon WYHKUBH: WoHoH c~raeTCR Ko~
~eKTHBHNM, eCJIH ) ~.ihJ·.' 12. ·100% MS!ffillle YCJIOBHO 38)l8B89MOJI: BSJIH-

Jt~ m 
'IHHH. IlpH T8KOM IIpHdJIE!!:eHHOM yqeTe TipHHUHII8 ilayJIH ITpOHCXO)lHT od-

p938HH9 .llByx@OHOHHOrO d83BC8, HO OTdpaCHB89MH9 KOMITOHSHT~ OTBe~a

IOT, K8K rrpaBliJIO, Ma.JWM 3H8~9IDIHM M8TpB1!HOrO SJISM9HT8 u;~t~(Ji.) . 
KpaTB:Oe OIDJCaHHe nuorpaMWI 

llporpaMMa GIRES HBillW8H8 H8 JI3biK9 cpopTpaH-IY rrpRMetrnTSJlbHO 

K 3BM CDC-6500 ( orrepal1J!OHHSJI CI!CT9MB NOS (lJEI)). ITporpaMMa COCTO-

HT M3 OCHOBHO~ rrporpaMMY GIRES H 17 nonnporpaMM H 38HHMa9T 

-I37000B Jl'I99R IIBMHTII - ee CTp)11tTypH8JI MOR-cXeMa rrpe.ncTaMeHS 
HB pHCYHK9. 

CTpYKTYPHSJI 6ROK-CX9MB rrporpaMMH. 
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I. TiporpaMMa GIRES OCYJil8CTBJIJI8T BBO.U HH(j>OpMBUIIJI M opr9Hll3y-
8T pa6ory nonrrporpaMM: rroc~enoBaTe~HOCT~ Bx BHaoBa oTMe~eHa 
I(l!i)ipaMI!. 

2. IIo~orpaMMH, pacno~oMeHHHe c~eBa or ITJHKTH~Hoa ~HHH, 
nepeHeceHbi Ba rrporpaMMH RP AS , HX ormca:tme eM. B/ I. A 

3. Tio.urrporpaMMa HRPA rj)OPMJ!pyeT ,l{Byxi)iOHOlii!He TIOJIIJCB (W i: + wt) 
R BWIHC.JIJI8T CRIJIOBH€ ifJYJIKu;HH. A 

4. IJo.n;n:porpaMMa UNPBHtrnCJIR:BT KOa(@HURBHTH U),~~~(Jt.) 
5. Jio.zmporpaMMa FIPSIG BH'I!HCJIJieT a.MIIJIHTY.IUl 'flll E tf/l.l 

)W! lj}OpMyJIH (5). J,i! J,Jc 
6. KOMIJJI8KCH8Jl ITO,IUiporpaM1'1'1B.~YHKUH.fi USlTh1 Bl:ltUJCJIJI8T CJMMH 

BH.Ua L_. U~'·''(li)Uf''''(k) [wt' + w"'•n]·j, TO'llt8X ~~X+ i ~. )._1},,_(,t_z.. Ill Ll 1'-r l 1 I '-l l 

7. llO.lliipoi'paMMa DMADE 38TIOJIHReT MBTPHil.Y (4) H BH1IHC.JIJI8T 
ee nerepMHHBHT. 

8. llonrrporpa~ DETIJ BWHWJI.H8T MHHOpH :M ..• . lJ 
9. IIo.urrporpaMMa c:r~JLIN H ROMI1JI8KCHBR rro.nnporpaMMB--¢ymnuu:r 

CDOT H€06XO~MH ~ B~CJI€HMR orrpene~T8JI8~. 
10. Tio.urrporpaMMa-<jJ)'HRI(I!R SIXJS Blrn'JCJIReT 6j -cHMBOJIH. 
flAR BuqHCJI8HMR CHJIOBHX ~YHRUHM H806XO~O H~€TI:. TipHB€~8HHH€ 

M8Tplfl.!HN€ ~JI€M€HTbl OCTBTO'lHOI'O B38HMO.UetkTBHR fJ,jt , KO~HUH8H
TH rrpeo6pasoBaHHR lloroJIJOCloBa Uj H Vj , :meprHH o,UHcx-poHOHHh!X co
croRm·di w1 , a TaK~e aMJI;rrny.rw \.f'tL H 'ff,~~.. . BeJIH'lHHH f[J. , 
a T8~e O,UHO"tJaCTH~H~ CIT€RTp fn~ MOMHO Bbi~CJIHTI:. C TIOMOmbJO rrpo
rpaMM REDMEL /B/ H CALMEL /'d/, KOTOphle HM€JOTCR B ClHClJIHOT8R8 
rrporpaMl\11 or.neJia reopMH aror-I!Jmro H.npa JIT<:l! Ol1HJ.1. KosgiflHrmeHTH Uj 
H Yj 1 a TBRJK€ O.II.HORB83H'I8CTH'IHH8 CJHeprHH £. t~Lj paCC"tJHTHBBIOTCfi 
C8MO~ rrporpaMMO~ Ha OCHOB€ BBOllHMOM HH®OpM8UHH 0 CB€pXT€KyqHX XB
p8KT8pHCTHKaX cn(z) (K0ppe.JJ.HUHOHH8R cflymtUMR) H A nrc) (XHMnOT8H

UH8~) H CTI8KTpa Enlj . Cn8pXT€RY'IH€ xapaRTepHCTHRH MOI'YT 6b1Tb 

TaRJKe Bbl't!HC~8HH, €CJIH 38.U8Tb 3H8'I8HH8 MaTpH't!HOI'O OJI8M8HT~ CTI8pH-
B8T8JU:,HOI'O B38HMO,n€MCTBHR G ( ) . ,llJm pBCtJ8T8 (..() ~, 'f ('-J.L· H 

,. nz f"''' lf'J· J.~ IIOMHMO CIT€KTp8 f. l . H M8TpHtJHHX 8JI€M€HTOB j j HeOClX0-11. nJ IZ.(I\_) (A_) 
.llHMO OIIpe.neJlliJTb ROHCT8HTH OCT8TO'IHOI'O B38HMO.II.€i-kTBHR -;( o H '£-1 
KOTOpbie JIH60 BBOAffTCR B IIpOI'p8MMY 1 ~(jo BH"tJECJIRJOTCR BHyTpH H€8 

ITO 38:U8HHHM aHeprH!iM lj}OHOHOB. IIMnJIHTYilH cpli B lj}OpMyJI8 (8) B~
"tJHC.l.UIIOTCR CBMO:tl: IIpOI'pBMNIO~, TOJII:.1W ITPH p8C't!€T8 £ ( ~~,I{) OHH 
BBOAHTCR C nePWOKapT. 

B nporpaMMe GIRES BC€ B€JIH'IHHH, HM€hlmH8 pa3M€pHOCTh 8Hep
rHH, onpe~e~eHH B e~uax MoB. 

HHCTPYKUMH no HCrrORDOOBaHHJO rrporpaMMU 

BBO~ HCXOnHHX .Il.aHHHX OCJm€CTBJIR8TCR B C~8~8M ITO~€ (ec-
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~ aHWopMaUHR BBO~TCH c nePWoKapr, TO B KOHUe nyHKTa B CK06Kax 

YKa3aH wopMaT BBO~): 
rr. I. ~c~o IREG (eM. rr. 4), ynpa~~ee BBOllOM o~o~acru~

Horo CIT8KTP8 H IIpHB8,:UeHHHX M8TpWUillX SJI8M8HTOB f./1.
1
. .illl• 

io C 
n. 2. Ko~ecTBO MyJibTHITOJioHocren ('15), B~~aeMHX B pac~eT 

J....;Q_). 
n. 3. Be~HH My~THITO~Hocrett B BHne ~ceJI L•10+ A (~ 

MYJIDTl!IIOJI:b!WX CHJI L= )\ , ,UJIR CirnH--MyJIDTHITOJIDHtlX L=J\±1, A~ 9 ) B 

rropanRe EX B03paCTSHEH ( 15IJ). 

n. 4. A. Ec~H IREGI99 , TO BBOA"TCH: 
rr. 4.1. KO~~ecTBO He~TpOHHHX o~o~8CTH~HHX ypoBHe~ J11_2. 
IT. 4.2. llapaMeTpH H8~TpOHHOrO ITOT8HUH8JIB By;nca-CaKCOHB: A 

z , Za , V0 , :t. , J.. • B pac"tieTax 3TH rrapaMeTphi He yqacTBYJOT ~ 
4F10,0 ). 

IT. 4.3. 3HeprHH OnHOl!8CTH~HHX ypOBHeH Enl. H HX O~O~BCTH'II

HHe KBaHTOB!le 'II<C~a B BH:Ue 'll<O~ap~n·l00+i-10+j-i ( 5 (F7 .0,1X. I3,1X) ). 

IT. 4.4. ~ ITpGTOHOB ITIT. 4.1-4.3 ITOBTOpHID~CR ITO T8M xe ~op
MaT8M. 

n. 4.5. Ko~~ecTBO HeHTpoHHHx M.a. ~200) ~ nepBOH My~TH-
rro~>HOCTH l_lll. LA 

IT. 4.6. He:tl:TpOHHL18 M.S. f. j H COOTBBTCTByJOlUH€ irM i!H.UBKCbi B 

BH:Ue ~c~a _P12 =p,JD 5t_p210'~L·10~ ~ (3(E12.9,1X.I10,1X)). 

T8M. 

n. 4.7. )\JIR npOTOHOB nn. 4.5-4.6 ITOBTOp!!IOTCH no T9M "e tPO]lMB-

II. 4.8. ~ R8~0~ My~TBIIO~bHOCTH ITOBTOpRIDTCR ITIT. 4.5-4.7. 
1. Eo~ IREG~99 , To HHWOPMBUI!H rrn. 4.I-4.8 BBOIDITC!! 

C ~BHTH TAl)B4. B 8TOM cxyqae ~0 H8~8~8 C~BT8 H8 TAPE4 ~0~8 

6HTb 38HBCBH8 B~OpMaUZR ITIT. 2, 3, 4.1~.8 B 6eo®opM8THO~ 38ITBCH. 

IlpBMBllBHHB. ilpR HB06XO)l;pl'MOCT:H, 38lt8B !REG :::::55·, MOXHO pac-
ITBll8T8T1 M.a. H i!X RH~BKCH. 

n. 5. A. llpH pac'!eTe l (Mil,~) BBO.IlHTC!!: 
II. 5.!. KOJIJPiBCTBO H860pOB (-'5) {g~, g:, g~, g~) 3tp.:pil..ll· 
u. 5.2. Be.lllflmHH {g~, g:, g~, gn~(4F10.0). t.A 
n. 5.3. Ko~~eCTBO Hel!TpOHHHX M8rHETH!lX M.3. ('200)F. · (f3) 
n. 5.4. HettTpOHHHe MarHHTlille M.a. ~·Y z F.1l z zx i~;Kc~ 

B Bll)le '11<0~8 p, (3Jl9Cb L=A) (2(2(E12.0,'1Xl.f9:1X)). 

IT. 5.5. ~ ITpOTOHOB rrn. 5.3-5.4 nOBTOPffXTCJ! nO T9M .xe WOP-
M8T8M. 

E. llpH pac~eTe npynx CMOB!lX Wy>IKI!J!l! BHWopMaUI!!! 
ITIT. 5.1-55. HB HYERS R BMBCTO HBB BBOn!TCH 0~8 ITyCT8H R8pTa. 

IT· 6. )laHHHe 0 ROHKpBTHOM llBTHO-'t!BTHOM JUPB: 38PJUI: Z , 8TOM

mttt BBC A, ~CJIO o6peaamwx CHH3y H6:0:TJlOHHHX NCORE H npOTOHH!lX 
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ZCORE 0AH0~8CTH~HHX ypOBHe~. ManeKCH OCHOBHoro COCTOHHRH ae~T
pOHHoa j)0 n H rrpoTOHHO~ Pci cEcTeM, KOHCTBHTH Gn B G2 (6I4.2F10.0), 

IT. 7. KapTa C p8li<IIM8MII .ll§.ill 

I. 
{

0 - sa~eTCH KOHH~eCTBO 0~0WOHOHHHX COCTORHHa B IT, II. 
99 - sa~eTCR MaKCHM8RDH8H 3HeprHH 0~0WOHOHHHX COCTOHHH~. 

t0) BI:l~C~~TCR ITO 38~HHHM 3H8prHHM ~OHOHOB 
2. B n. 8. 

{

Q - KOHCT8HTI:l 

99 - KOHCT8HTH £~) BBO~TCH C rrep}oKapT B IT. I2. 

{

0- rrpH pacqeTe Bi£(M)A,7), 8(d6!dSl.,~), Hel!:TpoHHIIX CIIJIOB!iX 
3. <I?YHKI111tt 11 Sjj,(l,1) (B peaKI11!HX Tllrra (d ,p )). 

99- rrp11 pacqeTe SjjJJ.~) (B peaKI11!HX Tl!na (p ,d)). 

{
o - np11 pac'!eTe £(E(M)A.~) 11 £(cl6!a9.,~). 4

' 99 - ITpll pac'leTe HeliTpOHHIIX Cj!JIOBW< <PYHKI11!tt II Sjj,(J, ~· 

5. HJ<e KOMIIOHeHTH C M8KCHM8JllolWMII 31!B'leHI!JlMil B(E)J DJijl B(l!.~. {

0 - B BOJIHOBOtt WYHKI11!M "o/, (JM) 6ylf!j'r 11Cll0Jllo30B81W OlUi$HOH-

99 - 6Ylf!i'l' 38~B8T»CH HOMepa OJ1Ho<l!oHOHHIIX KOMIIOH8HT B n. I7. 

6 . [0 - sHB~emm cn,z' An.,z BltflmCJIHDTCH rrporpaMMo!. 
99 - saa~eFma cn,z' A.n,z'tfi!Tamc.a: c rrepfloxapr B rr. IO. 

7. 

8. 

9. 

IO. 

II. 

{
0 - He II9'18T89T T86Jmlzy C B(E),), 
99 - ne'laTaeT T86JII!Izy C B(EAJ. 

{
0 - HB IJe'l8T8eT KOB\!IIl!III1JieHTHft lJ ~; t~ (Ji). 
99 - rre'laTaer KOB\!IIl!III1l!eHTH U, '."(Jt). 

'Y l/ 

{
0 - nporpaMMa C~T88TCH ITO~OCTbD. 
99 - ~THBBDTCH TO~KO ~arOHB~HHe 3~e.M€HTI:l ~6T6PMHH8HT8 

( 4). 

{
0 - He ne~raeT ~yxKBaaxqacT.HqHHe no~a. 
99 - ne~aTaeT ~yxKBas~acraqase no~a. 

fo- He C'II!TaeT 8{MA,'(}• 
l99 - C'li!TaeT t(Mi\,~). 

15 • Jo - He C'l!HTBeT 
l99 - C'lll'l'BeT 

Uc~e>;dQ,~J. 
£ ( d6/dQ,'l)· 
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~ ' lo - KOaiP;lii!UHeHTa UA,'c~'(J<) BII'II'!C"f!JJTCH rrporpa••·mn. 

l99 - KOaiP;liJIUHeHTH U'··''(Ji) 'II'!TaiOTCH c JieHTH TA:PE3. 
A.l 1 

16. 

PeEHMH I2-I4 cBo6o~. 
rr. 8. 3HeprBH WoHOHOB, no KOTOPHM B c~ae peEHMa 2=0 BH-

1fHCJIHlOTCR KOHCT8HThi t_~) , ::JHepniH BBOMTCH napaMH, lDJCJIO H ITOpH-
A • ~OK nap ~OxmHH COOTB6TCTBOB8TD ~C~ H ITOPffUKY MY~DTHITO~HOCT8n 

(8F10.0), 

n. 9. PeXKMH, yxasuBaromHe,KaK pemaTD rapMOHH~ecxoe ypaBHeHHe 
~ COOTB8TCTB~en MY~TBITO~HOCTH 112121: 

{

0 - yqHTHB88TCH ~60 TO~KO H30CK8XffPH8R, ~60 TO~KO H30-
I.-I5. B8KTOPH8H K0MnOH8HT8 OCTSTO~HOrO B38HMO~encTBHH. 

10 - ~THBBIDTCH 066 KOMTIOHSHTH OCT8TO~OTO B38HMOnencT

BHJ!. 

IT. IO. EcJII! pellti!M 6,10 • TO BBO)UITCH en • cz • An .i\z(4F10.0), 

IT. II. A. EcJia pellti!M I=O , TO BBO~TCH KOJII!qecTBO O~~o

HOHHHX COCTORHH~, paCC~HTHBaeMHX B RPA , O~H8KOB08 ~ BC8X 
MyJ!hTI!ITOJ!hHOCT€n il2l , 

E. EcJIH p80M 1=99 , TO BBOl!liTC.fi MaKCHMaJThH811 SHep

rRH O)UI~OHOHHHX COCTOHHJ!R ( F1 0, 0). 

n. 12. Ec~ peXHM 2=99, TO ~ xa~on MYJThTHITOJThHOCTH noc~e
!10BaTeJ!hHO BBO)UITCH IT8pH KOHCTaHT(ti'~ '/.,'A)) (5E15,6). 

ilpRMe~aHHe. Ec~ B COOTE9TCTB'HH C II. 9 ~60 £~)=0~ , ~60 
"t.,\1t) =0. , TO COOTB€TCTBJK1n:8R napa HM99T BH,IJ; (t_C\)1 0.). 

IT. I3. ToqHOCTl> £, BH'II'!CJI9HI!H 8MITJIHTY.U 'jl H 'f B % (aMITJIJ!-

Ty,UH, ,l\Jil! KOTOPW< I'J''-'f'J·l00%<£,, B pac~eT He BKJ!I<J'I8KlTCH); rra

paMeTp pasMasKH ~ ; mar Ta6y~n cn~oBo~ WYHRUHH H ; KPHTepn~ 
KOJIJieKTHBHOCTI! ~OH?Ha B %; Hlll<HAA rpaHilrra SiJ (KOMITOHeHTH Q"Q"' , 
.lW! KOTOpW< fJV~:~~(Ji)j(O\T·N, OT6paCHBa!OT~H); Hl!l<HAA rpa

Hilrra 8BIEA)(!lce o~~oHoHHae cocTOHHilH c Bit. A)<. b B(Ei\) He )"lllTH-

BaiOTCH B o~~OHOHHOH ~acTH 'fv (J M)) ( 6F1 o. o l. 
II. 14. 3HepreTJ.Jtt8CR'Hti HHT9pB8Jl., B KOTOPOM Bb1.6HpBJOTCJI O.IUic1JO

HOHHHe KOMITOH9HTH(2F10.0). 
rr. I5. Ko~tteCTBO (~5) H sHatteHEe MY~bTHITO~HOCTe~, ~ KO

TOpHX He06XO~O paCCqJ!THB8Th CHJIOBYJO ~YHKUHIOi§1Jl• 
llpHMettaHHe. OnaoBpeMe~ pactteT HSCK~KHX My~THIIO~HOCTeH 

Cpa3y B03MOl!t€H TOJll>KO ,l\Jil! g(EJt,~). 
rr. I6. PaRr .ueTePMJ!HaHTa (4).; I4 .L!.:ll· 
II. 17. Ec~ peXMM 5=99, ~ KBXAO~ My~THIIO~HOCTH, B KOTO

poH pacc~THBBSTCR CH~OB8R ®YHKUHH, H8 OT~e~HO~ KapTe BBO~HTCff 
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HOM epa O)IHQ¢oHOHllliX COO TOJ!ffill!, ROTOp!ie :&olblyT B O~HOIIHYJl 
qacTO 'fy(JM). Hx KO~BCTBO ~OXIHO COBllS)IH!$ C paHrOM ~eTepMH~ 
IIB.RTa B n. 16 ~. 

rr. 18. l!a JtaUYD p8CC'!JmiBaeMyll llyJJl>TmlllJil,HOO'I'l> BlKl,lll!TCJ! Ol!'
HB KSpTS C HOMepmbt TeX WoHOltOB • ROTOpHe p800Ma'l'P)!ll81ll'.CH RaK ROJl
AeKTDBHHe il£!21. 

ll!Jli!!IB'18!!!!9 K Jm· I?-IB. llPII p8C'I8Te r--:aoaoya,aeHIIII l!.llll liCK
. JlllqOHDH .ziYXOBOro COCTOHHDH C HyAe:&oll aHepi'I!ell HOMepa BCBX ~He
HoB llOJ!mlll OHT:b )'MB!Wl!BfiH liB I no Cpalii!BHDll c HyMepa~ell r~ 
HOHOl! nport>aMMH RP AS I 4/. 

IT •. 19. EcJI1! pelli!M 4=99, BBO,lll!TCH RapT a C IIIIJI.8ltCOM OCHOBHOro 
CQCTOHHIIH HBqeTHUI'O H.1(pa B BDl!O qJICA8Jo"J0+ 'l: ( '[ oO A>IJ! H8!18THO
riJ no HeiiTpqliaM H.l(pa, 't •1 - He'!eTHoro no llpOTOIII!ll) H JIHJI;!lltCOM 
HeliTpOHHoll CJIIAOBOII \PYHIW)III B Bll.llB qJICAS 1· JO+j"-1/2 llill• 

B WoJII!YJte <HJ .u;.u. 
n. 20. EcJ111 pODM 3=99, BBO.lliiTOH: DA' 
n. 20.1. Ko~ecTBO xo~eHToB,. 
n. 20. 2. llll.nexc~.xo~~<®BIIB•HTOB llj' B BB.IIe gCJI8 p K s!!lrqe-

!Die ltOl!<)'$1lU!eHTOB Dj ' (4\I5 .E15 .6 l l. 
llJ?!I!!6'l8HHe. EMH B Sjj, (J,1) ma < P, d ) IIJlllllec~ "KBaanac-

~ + !floHOH 11 He ~'l'HB8eTCH, TO B n •. 20.1 BBO,lOI'l'C.Il e;Itllf~., 8 
B n. 20.2 - nycTSH KaPTa. 

IT. 2I. JIHTBpBSA fEmin'E.Ill8Jt], B l<OTOpor.t BllclBpaiJTCH ~
H011111i8 ltOII!IOHBHT!i 'l;(Jtf) , B HHTePBSJ! ~E~~ ,l!:z] , B !tOTO
poll T80YJIIIPYt!TCH CB .. OBIIJI ·\PY11l<llaa ( Q'1 0 ,0) • 

n. 22. Ec.mr p8lDlM I5=99, ncl!BTCJ<• 
n. 22 .• I. 8Hepr:BH H8J!BTSDIUIX 3JIBRTpOHOl! Eo If yPOJl paCCel!lii!H 8 (2:!'10.0), 

n. 22. 2. )I.JIH KSH.IIoll OiiHo¢oHJ2.BHOI! xoMl!o11e!I'I'H 'fv (J N) BBO.IIIITCH 
2(2~+1) ROM!IJIORCHIIX aMilJIJITy.II qJ,.()l) (CM. (13)), paCCqJ~THBaeMliX 
npcrpaMMDI KICROD(!@J6.0), 

n. 22.3. Mouo BBO.IIIITI. Hecxo.nxo uoopoa nn. 22.1-22.2; KSp
Ta C E•=5555. YK8311BeO! H8 ROHOII n. 22. 

n. 23. , Mouo BBO.IIIlfi Hecxo~o HSOOpcB nn. 2I -22, xapTa c 
EDlin =7777. YR8311Be9T 118 KOH8ll 9THX nyKRTCB. 

n. 24. B COOTBOTCTBBB C IT. 15 HeoOxo~ TIOBTOpiiTD nn.2I-23 
AAH JIJlYI'ilX ary.•uanOJJl>HocTell. 

U. 25. Moll1io ITOBTOIJHTD pacqeT .1lJlH ,~~pyroro H.llpa (He IISMOBHH 
OIIHO'!aCTJlqnoJI CXONII) • )i.11JI OTOPC UOBTOpnBTCH BBO,II nn. 6-24. Eo ... 
B n. 6 z :::;??77. aoro osH8'118e'l', -q,.o pec"'eT o ~e BBe.u;eHHol O.ItHO:
qacTB'<Hol cxeMOI oxoaqea. 
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IT. 26. MOXHO ITOBTOpHTD pac~eT C HOBOfi O~H0~8CTH~HOfi CX8MO~, 
ITOBTOpHB HH~OpM8UHD Till. 2-25. EC~H B IT. 2 KO~H~€CTBO My~DTHTIO~b
HOCT8M paBHO 777, TO rrporpaMMB saBeprnaer ~a6ory. 

llp!lMe'!a!OOI: I) 11M pac'!eTa g (E i\,1[) Heodxo)li'!MO saJiaTO pel!rn-
MN 3, 4, II~O; ;!) JlJI8: p8C'I8T8 !(Mi\,'[) HeOdXO)li!MO BB8CTH M8THHT
HH8 M.S. H 38~8TD peXHMH 3, 4 = 0 H pe~HM I1=99j J) ~ pac~€T8 
HeHTpOHHUX CH~OB~X ®YHKUHfi H€06XOnHMO 38~8TD pe~M 3=0 H pe~MH 
4, 5 ~ 99; 4) JWJ: pac'!eTa Sjj,(],~) Heodxoi\HMO sa.nan pelKl!MN 4, 
5 ~ 99 H peJKHM 3 ~ 99 ( B peaK!1HI! THII8 ( p , d ) )H 3 ~ 0 ( B peaKUHH 
THITa ( d, g)); o) = pac'!eTa B (d6!dii,~)Heo6xo)lHMO aaecTH KOM
noH€HTbi C11t:K H aa.narn pe.llillMH 3, 4, II = 0 H penM I5 = '99. 

OrpaHH~eHHR nporpaMMH 

l{pOM€ orpaHHtJ8HHt:l:, YK838HHHX B T8KCT8 Ji!HCTPYRIHfH, B03MO]!ffibi 
orpaHBtJ8HHH

1
B03HBK8IDmH€ B C~~8RX, Korna ITpOM€~JTO~H8.ff HH~OpMa

UHH He BM€ill88TC.ff B 38peaepBHPOB~HHH€ MBCCHBH. K T8KHM CAYtJBRM OT
HOCHTC.H: 8) tJHCJIO O)J;H04)DHOHllli:X COCTORmrfi / It:i0(J; 6) ITO~HO€ tJV.CJIO 
,IJ.ByxrllOHOHHliiX KOMIIOH€HT ) J;_800; B) tJHCJIO ;:rnyxr1IOHOHHJ:iX K0MIIOH€HT, 
YJIOBJieTaOp!illi\HX ycJIOBI!~ 2:1Ui>8U·N,>1000; r) '!HCJIO TO'!eK (a KOTo
pux Ta6y;mpyercH CH~oBaR !pyHKIJl'm) > <.:190. Bo Be ex arv.x c~yqaRx npo
rparvnvia aBTOM8TH'IeCKH npoHaBe.uer orpaHv.tJeHHR .uo aeo6xomrMoro ypoB
HR H npo.uo~~T pa6ory. 

Ec.JIH B~6paTD Ma~y10 B8Jllf'1Jmy [J B IT. I:J HJUf CJUf!IIKOM 6D~.bUIDfi 

HHT€pBaJI [Emin' EmaxJ IT. 22, TO ITpOrpaMMa MO~eT npeRp8THTD GEOID 
pa60Ty H3-38 CJJJ1ll1ROM 60JI:billOrO RO~H~8CTB8 8MIIJIHTY.U 'f/ H "f . PeKO
M€a,Uy8TCR HCTIO.Jlb30B8Tb 3H8'I8HH€ £ ~0,01. 

B cJiy-qae HenpaBH~bHoro BBo~a HHWopMaUHH H.JIH nepeiTOJIHeHHR 
M8CCHEOE IT8'!8T88TCR ~MarHOCTHK8, TI03EOIDL~8H TIOHRT.b CYT.b OlliH6KH. 

TeKCT rrporpaMMH, ROHTpOJIDH~~ BapHaHT ~ C'J8T8 H IT€~8Tb KOHT
pOJI.bHOro BapH8HT8 H8XOnHTCR E 6H6JIHOT8K8 rrporpaMM OT.IJ;€.JI8 TeOpHH 
aTOMHoro Mpa JI'l\1) Ol1HH. 

ABTOpH BHpa~IDT GEOID 6Jiaro.uapHOCTb rrpoW. B.f.CoJIOB:beBy 38 
TIOCTORHHOe BHHM8HHe, a TaKZe A.H.huoBHHY H B.B.BopoHOBY 38 ITOJI83-
HH8 06C~€HHR H 38M€~8HHH, CTHMYJIHpOE8BlliH8 MO.UHWHK8UHID H ycoBep
lli€HCTBOB8HH8 ITpOr~~. 
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