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Bne,n;eHiie 

ITporpaMMa ACTIV npe~HaaHa~eHa ~nH nonHero npeulialioHHoro an
TOMaTiitiecKoro aHMii3a ceplili ( liHli X -oneKTpOB, a TamKe ~OliOHHl1-

T8HbHO ~Hfl liOCne~oBaHiifl KatieCTBeHHOrO M/linli KOHii'leCTB8HHOrO COCTaBa 
06pa3UOB Be~eCTBa, CTieKTpH KOTOpNX aHaHH31ipOBaHiiCb B 3KCTiepliM8HTax 
c npMYeHeHMeM MeTo~HKH aKTiiBaUiiOHHoro aHanMaa. ITo cpaBHeHHID c ~~y-

/ rliMH orry61UlKOBaHHI>IMii nporpaf.!MaMR raKOI'O lKe Tima (cu. ccunKii B I 1), 
ACTIV ~aeT cne~rom11e ~ononHHTenbHUe B03MOlKHOCTM; 

I. BoaYOlKHOCTb pa6oru B wlipoKOM ~Manaaoae pelKHMOB or nonHOCTbiD aB- ? 
TOMaTiitieCKOrO (npli MliHMMyMe BXO~HbiX ~aHHbiX) ~0 liO~Pi/-'IHO~iiifl' I. 
nonyqeHMfl donee TO'IHI>IX peaynbTaTOB)i eCTb B03MOlKHOCTb CThlKOBKii rf~t 
C nporpaMMaMM, liCliOHD3YID~Mii MHTepaKTiiBHYID TeXHMKy. ~ 

I c-t <i> 
,2. ABTOMaTH'leCKiitl: TIOMCK ill1KOB li 06pa60TKa MeTO~OM HaliM8HbllHIX KB~-

paTOB (M.H.K.) l1Cll0llb3YIDT peanbHYID ~OpYy llliKOB, 'ITO.llOBWIDaeT Ha
~elKHOCTb li KaqeCTBO_aHanliaa MYHDTiinneTOB li yMeHDWaeT CliCTeMaTii
qecKyro omli6Ky aHanliaa; anropliTMN Bcex aTanoB aHan11aa Hacumeau 
MHOlKeCTBOM pa3Hii'IHI>IX MaTeMaTii'l8CKiiX npHeMOB, TIOBhlWaiDm!iX Katie-
CTBO padOTbl nporpaMMI>I ll UeHOM • r1J r 

3. ECTb ll03MOlKHOCTb o6pa6aTI>IllaTb ClleKTpi>i Ha OCHOB8~3Heprl1n, 
npe~CTaBHHIDmliX liHTepec, lillli Ha OCHOBe 6l16HiiOTeKl1 li30TOTIOB. 

'4. EnoK nporpauu aKTiillaU!iOHHoro aHanliaa HllnHeTcH tiaCTbro naKeTa 
ACTIV'a li ll03llOHHeT ocymeCTBiiTb aBTOMaTiitieCKll TIOHHI>In UliKH aHa
Hll3a CTI8KTpOB BllHOTb ~0 OTipe~eneHiiH KatieCTBeHHOrO li KOHiitieCTBeH
HOro COCTaBa 06nytieHHbiX llp06 no MeTo~y 3T8HOHOB liHii no «Jopuyn_e 
aKTiiBaUiil! • 

5. ITporpaMMa ACTIV 111.1eeT MO~ynbHyro CTPYKTYPY 11 MOlKeT pa66TaTb KaK 
Ha 60HbWiiX 9BM ( CDC-6500,IBM-)60/40 ), TaK l1 Ha cpe~HKX 
(ESCM-6, MI!HCK-32) l1 MMI>IX ( PDP-11/70, CHOB? !6 6HT). Ha cpe~

HKX ll MaJII>IX 9BM Tpe6yeTCH npllMeHeHii8~BepneliH0~3arpyaKl1. ITpu
/ 
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I ·- I 6 rpaMMa ~~pOBaHa Ha 0 pa60TKY Cll6KTPOB, llOCTyllaiDmMX C paanli'IHI>IX 
HOCHTenetl: (ne~uln «JopMaTHO!i Iilli'! 6ecwopMaTHO£! llli~OpMaUiietl, 
nep«JoneHThl, Mli 11 T.~.). 

B nporpauue npe~yCMOTpeHH B03UOmHOCTl1 padOTaTb B UaKeTHOM HHW 

HHTepaxTHBHOM peaHuax c B~aqen peaynbTaToB KaK na netiaTavmne ycT
po~CTBa, TaK H Ha aKpaH T8pY!iHana. 

Hnxe uanaraiDTCH npoue~yp& oT~enDHHX ruaron anropliTYa, ocymecTB
naeuoro nporpaMuon, a TaKEe conyTcTnyw~e MaTeuaTiiqecKHe~cL~~eH~~ 

V?t"" 
2. 1Ranl16pOBK~, 

ACTIV CTpOHT (no ~enaHMID ll0Hb30BaTenH) 2 KaHii6pOBOtiH~e KpliBI>Ie: 

a) ~nH ~apa:eo~a KaHaHOB B aueprnn: 

E = E(x) r~e x - KaHan, E - aueprMH (2.!) 

6) ;z(llfl rrepeBO~a mroma~ett llliKOB B liHTeHCHBHOCTH 11311Y'leH1!tl: 

e .. e(E) 

r~e ~ - 3Heprl1H 1 e - 3~«JeKTMBIIOCTb perliCTpa~HH 

~ -KllaHTOB C SHeprHen E. 

(2.2) 

(- MHii 

Ecn11 nMK c sueprnen E1 HueeT nnom~b A , TO era l1HTeHCiiBHOCTb I 
6y~eT natiHcneua no ~opuyne: 

I=A/e(E1). /"/"•) 
15111 < '*"'/ 

3aBMC11MOCTb (2-.2) MOmHOjE_~~ 6onee 061!16 1 KaK peayJIMaT BCe
BOSMOlKHI>IX ~ewop:t.~a~n cneKTpa, npli KOTopux npoMcxo;ztMT uenonuaa pernc-
Tpa~Ma ( -ItBaHTOB (uepTBOe llp6MH ~8T6KTOpa npli He Ollellb CllHDHOM 
paa6poce rreplllo:ztoll nonypacna;~ta 11anyllaTenen, cauonornollieHHe '( -KBaH-

TOB ll o6pas~e 11 T.;zt.) / l"J'&t; 
06!1lellp111HliThlll cnoco6 )J;JIIl IIOCTpOeHHH 1!8:JillH})lfHotl: 3aBMCMUOCT!tl (2.!) 

11 3aB!tiCMUOCTH (2.2) COCTOI1T B BH60pe~~a_aneU6HTapuax ~YHKUM~ 
C rrapru.!eTpaMii 1 KOTOpae ;llaJiee HaxO)J;HTCfl 1.16TO,ll;OY HaHII8HbmMX KBa;~tpaTDB 
n~ aKcnepi1MeHTaHbHhlY uHoaecT:sau {x1 l ,{E1 } 11 [E1}, {e1 } • Talton 
nyu ~WI o~rH,YT npltl C03,ltaH!tll'l ACTIV'a Bl311;lly Taro, ~{TO~~~'~ 
~;z(KI1Y B BH'll1CnHT6HbHOH OTHOmeHHl1 1 Oil He )J;aeT Tpe6yeuoro KalleCTBa 

~----- r---- ~ - -- • 
,Jl Olli1CaHI111 ~YHK~ll (2.!), (2.2) 1 llOCKOHbKY 3KCnepi1M6HT81IDHhl6 ~lt!Biille-

~Kl18 KpHBhlO 1'111610T HpKO BblpallteHHYil T6H;Il;6HU!iil _!{~~~;'!>_?~ _.13 WltlpOKO 
pacnpooTpaHeHHbla aneueHTapuHe ~YHK~H H l'lX cynepnoaH~B.\~aMneRMe- Jl~~ " ---m npH ~pa6oTKe aKonep~ueaTaJIDHi>IX ,nawuu nonytiaT:& !..nredp~ ecKyiO !bOP.::-

MYJCY ~~ 6H MBJio~o6noa H. IJJioxo 'lliTB.eMOil .o.aa mx 6:wr ) ;ill?o6oc.aoBa.Rq_ 

r
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TaKme H ITOTOMy, ~TO WM3H~8CKOrO CM~Cna (~nH cny~aR KanH6pOBKH) STa 
WOpMyna He HM88T, ~a OT H88 STO H H6 Tpe6yeTCH: BamHO HHllib, ~T06~ 

OHa XOPOlliO OITHCUBMa peanbH~e 3aBHCHUOCTH (2.I) H (2.2), T._? ••. :-
o~!t.. ~~-

a) ITO~aBHH'Jia B1IHHHH8 CTaTHCTH~6CKHX ~ f E1 } H { e1J; 
6) ~aBana B03MOmHOCTb BU~CHHTb 3Ha~eHHH E H e B npoue~yTO~

HUX 3H8~8HMHX apryM6HTOB x H E • 
..-- ~- --<i~ 

O~Ha.KO H {j)vlnbT aW~~, M M!!T6 ITOHH M MOryT 6~TD BUIT01IH6HU rrplU!hiMH ue-
TO~aMH, He T e6yDmMMH OITllCaH~H {2.I) ll (2.2) B Bll~e anre6paH~8CKHX 

wopuyn • '1 1 >( rj) ~ . --' IJI~'Ijlr 
!Io~aBneur.e OCUl1111IHUlltt y ,lt}1CKillWJiYfyHKUHI1 f i UOlleT 6~Tb Bbi

ITOHH6HO c nouo~bD WI1HbTpa THrr~2/, KOTopHtt c y~eTou nnaBuoro xapaK
Tepa 3aBHCI1YOCT6tt (2.I) 11 (2.2) YOE6T 6UTb ynpo~eH C116.ztYDmHY o6pa-
30M: nocTp011Tb orH6aro~ g. , noBToparo~ro o6m11tt KOHTYP WYHKUI111 f., 

- 1 1 
HO 663 66 OCUI1HJIHW~tt • M ~l4aTI1~6CKM STO 03Ha~aeT: HattT!tl gi , MllHli-
M!tl3llpyH B~paE6H!tl6 "---

Z (gi - gi+1)
2 

+ .A L:wi (gi - fi)
2 

• (2.3) 

r.zte w~ - Benn~HHa, o6paTHaR KBa.ztpaTy omn6Kn (.ztncnepcnr.) Benn~HH~ 
f 1 , a A - YHOEMTeJib ~arpauEa, perynnpyro~tt CTeneHb no~aBJieH!tiH 
OCUI11IJIHW'!~ ll 6JIH30CTI1 K fi • ,_ 

11HT6piT011HUHR ~l1CKD6THOtt "'~KW'!!tl f. ( ITOJiy~eHa l13 f. ITOC116 
~--~)j! 1' 1 

crnallHBaHHR C ITOMOmbiD {j)llHbTpa (2.3)) TaKll6 MOll6T 6UTb BWIT011H6Ha H6-
rlOCp6J.tCTB6HHO ITO 3HaqeHHHM { f"1 } · !Ipl1 STOY ycnOB!tlfl Henpaph!BHOCTM 
l1JII1 fJigAKOCTH (Ha KOTOpaK OCHOBh!BaaTCR 11HT6piTOJIHUl1fl) MOllHO TaKE6 
---~ . 

nBeCTl1, He npn6eraR K anre6paHqecKHY wopuynau. Hanpl1uep, nycT» Tpe-
6yeTCH nony~Tb 3Jiaq8Jil18 f B TO~Ke x 3 , 601111 M3B8CTHU 3Ha~8HMH 
f B TO'IKax x 1,x2,x4,x5 H x2<x3 <x4 {T.e. ocymeCi'B>lTD !tiH!_BP-· 
rronnu11ro 6onee BbiCOKoro nopa.ztKa, qeu JII1HettHaa). Tor~a auaqeHHe f 3 
MOE8T 6h!T» Hatt~eHO 113 ycnOBMH: MHHl1Yl1311pOBaTb B~paE6Hl18 

" ~~'Jf~ 3: 
~·.l 

lllHT6pll01IflW'!fl (2.4) He TOHDKO l1CIT011b3Y6T 11HWOpMal..\HKl 0 2 
g?yHKUHR r1 , HO H ~aeT pemeHMe c UMHMManbHott cpe.ztnett 
T.e. :11M66T BCe ~OCTOMHCTBa CIT11~HOBOn l1HT6piT011HUMM, He 
naKo, aa.ztaHHH anre6panqecKott ~opuynhl ~JIH f 

(2.4) 

paaHOCTHX 
Kp11BI13HOn, 
Tpe6ya, o~-

PemeHne sa.zta~ (2.3) ocymecTBJIHBTCH o rrouo~ro oqen» npocT~ 
peKyppeHTHHX COOTHOlli6Hl1U / 2/, 3a,7.taqa (2.4) pemae~CH H6ITOCp8J.tCTB6HHO 
(H~Tn unHl1uyu WYHKUl111 (2.4), aaBMcamett aT o.ztHott nenaBecTnott r3 ). 

4 / 

p;t'l::: 
/ ....,. 

rpaqmK_;~_Q!H)J~jHO_!i 9iYHKI.U1>1 f i , !tiJIHDCTpllpyro!llwit pa6oTy npoue-

~YP (2.3) ~~ (2.4), rrpnBe}.teH na pnc. 

+ 
0 

0 
• + • 

b . 
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5. 

< P11c. I. grnax1mam1e n nHTepnoJifll..\11!1 ~ncKpeTH ol.f q)yHKU>lll ~ 

0 - 3HaqeHH6 HCXO~HO~ r})yHKUlllli 
+ - 3HaqeHB6 crnameHHOH r})yHKUHMi 

- 3JiaqeHI16 l1HT6piT011Hltl10HHOtt <lJYHKUl111. 

nnll ocy~eCTBJI6HI1!1 liHT6piTOJil1Ul1ll l1CilOJII>3Y6TCfl no~nporpaMMa ~t . ~ , 
~ , KOTopaH .ztononm1TeJII>Ho npoBepaeT WYHRW'!IO f' 1 aa~~ 

Hble yqaCTKl1 (!Ia MOHOTOHHWC yqacTKBX nyqume peayJibTaTbl ~aeT 11HH6~Hali 

'-ID1Tepnonnu11a) • 
ITpor•paMMa ACTIV CTpOHT nepDOnaqanbHU6 38Bl1CI1MOCTitl Ha OCHOB6 

aaJ.taHHbllC non:r,aonaTeJiel.l ,llaHHb!X {E1~ , {x1) n {e1 } , £ES, a aaTeM 
HO peayJIM'aTaM o6pa60TKkl KaJil16pOBOtiHOrO Cil6KTpa ( C l13B6CTIUUII1 1!1lHl1-
HMl1) MOlit6T aBTOMaTI1qeci\lf. YTO~l!I1TD ilOCTp06l!Hbl6 aaBl1Cl!MOCT!tl. 

• T{"'"iT;;rf ')' ~ Jf/ -

3. BI16JIHoTeKa orrHcauH~ naoTonoB 
I ·• ,' 

ITporpauMa MOJKeT ncnon:oaoBaT:D HHq)opMaUHKl o6 HaoTonax. (aneMeuTax) 
JtaK ~JIH nytiDiei'l pa3M6Tltl1 CIT6KTpOD ( T ,6 • pa36lt1BKI1 llX Ha yqacTI\M H no-
~ ~ 

11CK ITliKOB B HllX) 1 Talt H ,liJIH OITp6;z:t6JI6Hltlfl KatiOCTBOHIIOrO (H ltOJil1q8CT-
B6HHOrO) cocTana o6paarta, cneitTP I<OToporo anannaMpyeTcH. 

8Ta !1!!<lJOpMaW'!H COCTOI1T l'lo OITI1CaHI'l~ xapa!tT6pl1CT>IK KaJX;z:tOrO 1130-

TOna, n:~.P~ na OT;l46.1l»Hble rtapm, H >Is nee ]{JIH rtaJKJ.toro cnyqaH 

-'if ) \ 5 
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aaanwsa cneKTpon wopM~pyeTCH onepaT~BHaff 6M6nHoTeKa onMcaHHn HaoTo

non, B KOTOpyro BKXIDllaWTCH XMlliD KapT!i C OllMCWIMHYM T8X HSOTOllOB, npH

CYTCTBH8 1\0TOph!X B o6paa~e MMeeT)_aYeTiw) OTHHllf!yro OT HY1IH BepOHT

HOCU, Bnaro:z~apH STO:MY TaKaH 6H6HHOT6Ka :MOllt6T OIIIU nouem;eHa B onepa

TMBHYID naYHTbt llTO cym;eCTB6HHO ycKopH6T T6:Mll pa60T!i, ~eTanH OUHCaHHn 

H KOMnOHOBKH 6H01IHOT6KH npHB6;1\8Hii B llO;llpOOHOM HHCTpyK~H ;1\llH ll01Ib30-

BaTenen, KOTOpaH OTnepwopHpOBaHa Ha nepWOKapThl H HB1IH6TCH llaCTDID na

K6Ta nporpau:M~ ACTIV , 

If. BBO,lJ; Cil6KTpa 

IIo.npo6aoe onMcaHHe BBO,Ita cneKTpa c paam1llflh!X aocw.reneM npMBe:zte

uo B HHCTPYK~MI K ACTIV'y • 

JP ;,rt-f{' . ~ 
5. Monenb nHKa L 9 ~ .,r t......,, /" 11J~?"f' 

CKa3aHH08 paHee (B § 2~ 0 pt>1IH aHruiHTHlleCKHX WOPliYH B Oll:v!CallHH 

peruibHhlX ,1taHHhlX B em;e 001IDmen CTeneHH OTHOCHTCH ~ilOCTpOeHH~ M0,1t8HH 

1Jl1Ka. XOTH ll01:1TH o6m;enpH~~aHO, 'ITO COBpeW~JH~bi!t- npe~aliiOHH!:rl! ,IteTeK

TOp cnoco6eH BOCITpOH3B8C!H (Ha H801IHpOBaHHOY n~'e C 001IDmon CTaTHC-

THKOj;!) !})Oplly 0;1\HHOllHOn 1IliiHHH CK01ID yrO,liHO TOllHO /3/, He npeKpam;aroT- Ot_. 

ca nonhiT~H ~D clJopMyn~xrnca.HHa-riiika, cKon:~.'ctH rpo:woa,It:Y 

run.m :a .IWOXo HHTepnpempye~.WMH c TO'I:OOI apeffiJH qmamm a~~Im 

/ 
6unH,t41. Bonee Toro, B pa6oTe 151 ~,7lameta~a'#oBumeH-

~ Hafl 11HB;yllHO_CTD 11 B llO,!iX0,7le, HCIT01ID3Yil1J16Y ;1\liH Oilli!CaHH.II opw ruma. Ta-

/~·'l~He WYHK~H, KaK exp(x),arctg(x) H T.,1t. STOT nO,lJ;XO:zl HaaBaH Tau 

. llauanHTll'l8CKHM 11 B 3~~~o_c_T~ 118lllll!pH1:18CKOUy 11 t HCil01IJ:.3YID!Il8MY 

rHcTovpauuw B Ka'leCTBe uo;nene~ miKa. S;nec:r:. Ha,7lo aauerl!n, 'ITO "aHa

,. ~,.!#I' nl!TnecKHUH 11 BbliUeynolllliHYTiie qJYHK~H HUeHyllT~H :a o6HXO:z\HOM zaprose, 

~~~ a B YaTeWaTHK8 OHI! Haa~Ba~TCit S1!6YeHTapHHUH 1 OTKy,7la C~e;nyeT, 'ITO C 

601IJ.ml!U rrpaBOU UO;l\XO;lt 1 OCHOBaHHHU Ha l!X HCil01IJ:.80BB.HI!H 1 ~0 HaSH

BaTD 11aneueHTapHHll 11 • B YaTeuaTHKB !epMHH 11B.HanHTHtia<_?KH1i 11 npMueBfle!

ca It WYHKmtftU(]¥Ul cny'IM )le1icTBHT61IDHoro nep-eueaaoro), soropue uoryr 

6UTJ:. npe;n~aBneHH B BH;lt6 pH,Ita Tettnopa. B'STOU CM~C~e rHCTorpauua, 

~\r ;nononHeHHH8 ;no nOnHhiX WYHK~li c nOYOm;D~, __ Hanpl!uep, HHTepnona~, 

HB1!Hil!Cli OSWU:!I, iJTO Hil _ H~ ect:t> aHIDDJ~liqecKl!U~ (,naze 116onee aHruiiii

TI!ll6CKHUB111 ti6U YHOrHe ~yrH8 1 TIOCKOHJ:.KY uoryT 6HTD npe;nCTaB1I8HH 

KaK UOXl!HOliN). 9T0 1 0,7lHaK~, Hau HHllero He ;naeT, T,K, B UIUI.II!H SBU 

BCe qJYHK~M, HeaaBHCI!UO 0! MIX npOI!CXOI;neHHH 1 OYIJISOTBymT T01IDK0 KaR 

Ta61!Hqa (T.e. rHCTorpauua). 
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Emree ceP't,eaHh!M nospalKeH~M. npoTllB rHcTorpaMMHoro ITO:z\XO;l(a HB

nfl!OTCfl TPY:ziHOCT~ c napaile.Tplilaaulilell TaKl1x MO:ztenell. 0J.{HaKo B pa6oTe/
6

/ 
yKasaH YHJ.IBepcaJi:&Hbln M6TO;l( napa.M8TpHsa~llll TaKl1X rHCTOrpaMMHblX MO;l(e-

Jieit, nosBOJifl!O!l\llif~jl.].&.:I' .. :A. wopMy peani>Horo mma f(x) c ero Mo~en;piO 
m(x) Ta_It, liTO TIOlly'.ta6TCH 3aB>lCl1MOCTD 1 BRHIO'.taiO!l\aff BC61'0 3 napaMeTpa 

A,P,W ·(B llpOCTeMweM :aapHB.HTe): 

f(x,A,P,w) = .Am<xwP L . -t •/ ~' 12. (5.I) 
17'1; n1 'r. ,...::. ~~_....; 

!Ipll'.t6M ~TH napaMeTpbl 1'1M610T 'l6JKMit~W1'13fi'leCRllfi CMUC~ 1'l,6onee TOro, 

HX sHa'!eHl1H HBJif!IOTC~~ npouecce o6pa6oTRH I\alK:ztoro mma. 

l/lX CMb!C1! TaKOB: A- aMII1IliiTy,n;a, P- ITOJIOlK61lll6 (U6HTp), W- IIO-

nyumpHHa mma,. 
C:rre.nyrom;ee BospaEeH~e: no~HHHHb!H xapaKTep oTnll'lllll: Ra~~oro OT;l(eni>Horo 

peaJibHOrO !IllKa OT ero M0;!(61Ill HBnHOTOfl ()o;rree CJ!Oli!HhiM, '\16}.d 3TO OTpa

W.eHO SaBHCllMOCTbiD (5.I), Ha 3TO MOli!HO OTB6TllTb: ~ I,, 

I. 3aBMCHMOCTT> (5.I) Bb!Be~ena 161 Ha caMHX ooll!HX orli!'!eoKl1X THOUie-

__, 

Hd M6llt~Y MO,li61I:&i0 ll o6paaOM npH caMb!X Il!HpOKHX ~~tHX... rrpe

o()paaOBaHHHX O;l(HOI'O B ~pyroe i 1!,M!!!iP~C~~aMe1'pHaagi'I~_:!EH9PH:~ 
pyiOT STU OTHOlll61lHHi CJI6;1\0BaT61I:OH0 1 B M6T0.1\Ii!'ieCI\OM ITJiaHe napa.MeTl 

pHaaqHfl (5.I) lll6:z1liO'lTHT81IJ:.H66 KaR HaliiOOnee CB060;l(Hafl OT cy6~eR-- ---, 
Tli!BlilsMa H nanoonee o6ll!aH. ~1 .-P . ~tt ~~ I 

2. 3a.nalla o6pa6oTKlll cneKTpa - sTo aa,7la'!a ;n;eKOMIIOalll((li!l1 WYHKL\li!lll ua 

KOMTIO!l6HTH, MH He SHaeM npHMbiX M6TO;l(OB-perueHHli Tal, OM Sa,l(a'!ll H 

BhiHY.)Kl@i.!ELP6lllaTb ee M6TO,ZI;OM HaHM6HDlllllX KBa;l(paTOB, KOTOpbli1, .• O,I~Ha- :· 

.,.&~ttl~ He liMeeT ee CBOefi ~611:010, Taitl1M o6paa OM, y C!I6ll!Haff ~6KOMII03l1Ullli 
t>ff'/r.., • WYIIKIJ.lill'l MOlKeT 6hiT:& JJHU!D no6otzHhiM peayni>TaTOM M,H,It, - MeTO;l(HKl1, 

KOTOpaH MOlKeT ~~C!9 1Il1Ulb !Ipll BHITOJJH6Hl1li! pH;l(a ycnOBHM. BalK-

H61l:Uili!M na HliX flB1IfleTCl! Hedo:rrbll!Oe 'lliCJIO napaMeTpOD y WYHRIJ,lilll: 

.} ,. It 
<'j' 

IWMrronenT 11 HX Mai\CllMaJJI>Uafl ... neK~penl1pOBaH!f..O_C,l!A.. Krume Clbt,...:tOHKI:I..EL.I 

HIOB.Hcbl B usMeuenHii! WYHKIJ.lill1 nli!Ka (no cpannea1110 c MO;l(SJIDIO) nn orrH-

ChiBM11 rrapaMeTp~, eCJIH HX 6y:zteT MHOro, l11Ill ecm.1 Olll1 6Y:ztYT CBflaa-

HH TOHKHMH 3aBliCl1MOCTflMH 1 ;li6KOMll03l1qHH CTI6RTpa 6y,n;eT ITROXOil: 

(xOTH~~YMMapHal! WYHKqHR 6y~eT HAean:&Ho rrpoxo;n;l1T:& no 

::JKcnepHMOHTM:&HI:U.! TO•iKaM), 3aBli!CllMOCT:& ( 5 .I) npe;l(JiaraeT H6KOTO

p!ill: OllTHMYM 1 llpl1 KOTOpOM liOlU(6plltHBa6TCH XOpOU!Hit 6a;rrruiC MBlK:ziY 

TO~IOCTDlO OUHCaHHH OT;l(eRDHOrO ITHKa H Ha.nelltHOCTDIO ;!(8ROMU03ll~H. 

3. To'lHo TaKoe 1Ke~Hlle-MOlltHO_!¥Ul2POBaT:e_.)1 11 ananHTllll6CROil:
11 

rra

paMeTplilaa~1ll, nopKon:&KY ne cymecTBY;~TeMaTH'\IecKM Q6ncn.~oro 

bi 

mnt """ •paH,..Pu"""• annapafypHOAj•m nMKa n P"Y"ra" "') 

/ ' lv·• '! ~"'//I .I 
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B03MOJKHhiX rrpo~eccoB B ,n;eTeRTope, lll )laHaJili!Tll!'1eqkllle 11 wopuyJihl Haxo,n;f!T-

Cfl 06b!~O llpli!Mli!Tl/IB b!~. ~~ 
llaCTHb!M cnyqaeu wopMyJibl (5.I) HBJIHeTCll. rayccHaH, HO 11 aCHMMfT

Plll'leCKl1e ITI1Kl1 f(x) CBfl38Hbl C 8Cli!MMeTpl1'1eCKO~ MO,ll;eJibiD m(x) ~~0 
iaKli!M JKe cooTHorneHll!eM (B pe3yJII>.TaTe qero py_rr~~T)Heo6xo,n;ZM ~b BBO

~l1Tb crre~ll!aJII>.Hble rrapaMeTpb! ,n;nll yqeTa aoli!MMeTpllll1). ITpaB,n;a, HeKoTo

IPb!X Bll!,n;ax orreKTpoB (oco6eHHO crreKTPOB x -nyqe~) acli!MM Tpli!H MOJKeT 

~21_~!!.Q_)IeHllTI>OH ,Ha TIPOTHlKel!ll!l1, OTieKTpa, 1lT06bl He 38B'?l\l1~ MHOJK8CTBa 

MO,ll;eJieH ,li;Jlfl O,li;HOro crreKTpa, B rrp9rpaMMe ACTIV li!CTIOJlb30BaH Talton 

ITpl1eM, ECJII1 eon 0CHOBal!lllr;._j!9~~~ '1TO TaK:l/le xapaKTepl1CTlil!Cll MO,n;e

Jll11 Ka!C aCl1MMeTpll!fl l/1 3~0~600 M6HffiDTCll B,li;OJib CTI8RTpa 1 CJ!e,n;yeT BBeCTl/1 

2 MO,ll;eJill: MO,ll;eJib ;llJIH IT ltOB B Ha'laJie 11 lJO,ll;eJib ;zJ;Jifl llli!KOB B ROH~e, ITpo

MeJKyTO~ble MO;n;eJilll 6y;n;y TIOJiy'laTbCH KaK B3B6lli8HHb!e rronycyMMb! 3Tli!X 

2 KpaJlHHX 110;n;enen. f ~& . ·~ 
Mo,n;enl/1 (l1J!lll 2 MO;zJ;eJI11) MoryT 6b!TD TIOJiy'leHb! KaK B pe3yJIDTaTe He-

38B:l/!ClllMOrO 3ROTiepli!MeHTa, TaK l/1 B3HTbl lll3 06pa6aTblB8eMoro OTieKT

pa, ITpll! 3TOM J!llllib l!t6JiaT8JlbHO, '1T06bl MO,ll;eJib lllMena 60JII>.lliyiD OT8T!ACT>lKY 

lll 6hlna orrpe;n;eJieaa aa 6onee ryoToM MuomecTBe KaHanoB, '16M o6pa6aTh!Ba

eMble ITI1lm (,liJifl cnyqaf! MO,li;6Jlll! 1 TIOJIY%61110!1 li83aBli!ClllMb!M 3!\CTI8p:li!MeHTOM), 

Mo,n;eJ!biO WO!la flBJ!HeTCfl TIOJ!li!HOM (B il!OpMe 1le6hlllieBaY. -O,n;HaKO rrplll - . _.._,,__ 
06pa60TKe HeKOTOpb!X CTieKTPOB X -nyqell B HaqanbHOn '1aCTl1 CITeKTpa 

!lloH MOJKeT lllMen pe3K~erroJn'!HoMHaJJ:OH!lli xapaKTep. B nporpru~JMe ACTIV 

Tipe,n;yOMOTpeH 8TITI8PftT ,li;Jlfl TIO,ll;aBJ!eHl/lfl TaRoll HeperyJIHpHOll KOMITOHeHTb! 

WORa. Ero MaTeMaTI1'1eCI\Oll ooiioiloifTiiKie CJ!Ylltli!T WllJ!bTp ( 2 .3)' B ROTO

poM ,li;OTIOJIHli!TeJibliO Cli!JibliO YM6HbllieHb! Beca u>i B Til/IKOBb!X 06JI8CTHX. 

ilOJIY'16HHblH Ml1Hli!Mlll3a~lllei.1 (2,3) WOH (663 ITOCTOHHHOit 000TaBJ!HIOUl6!tt) Bb!

'lli!TpeTCH l/13 yqaoTKa CIT6KTpa,(O,li;H8KO Beca T0'161t CTieKTpa ,li;Jlfl TIOCJ!B,ll;y

IO!l{ero M .H .K .-aHaJIJ/138 Y'111Tb!B810T 3TY QJOHOBYIO KOMTIOHeHTY) , flapaMeTp A 
rrpli!HJ/!MaeT MaKCJIJMaJII>.Hoe sHa'leHll!e n Ha'lani>.HoR o6nacTll! crreRTpa (r.z~e 

HeperynHpHOCTb WOHa MaKCli!MaJibHaH) l/1 yMeHI>.lliaeTCH It KOH~ CTieltTpa. 

6, Pa3MeTKa crreKTQa 

PasMeTKa orreRTpa, T.e. pa36liiBKa ero Ha li!HTepnanij, oo,n;ep~alllllle 
lll30Jill!poBaHH~e Tili!Klll (lllnlll HepaspemeHHb!e uyni>.Tll!rrneTM) ll!'woH no KpaaM, 

ocymecTBnfleTcH pasnlll'1HhiMI1 crroco6aMI1: 

I) aBTOM8Tll!'!ecKI1it crroco6; 

2) py'!HaH pa3UeTKa; 

3) pa3MeTKa rro cnll!cKy aaeprlll~, rrpe.n;cTaBJIHIOlllli!X 11HTepec; 

4) pa3MeTKa Ha OCHOB6 6116Jili!OTeltll lll30TOITOB. 

8 

Anrop11TMb! crroco6oB I) ,3) ,4) orrMcaHbl rro:z~po6Ho B 17 I. Py'1Hafl paaMeT

Ita MOlKeT 110TIOJlb30BaT:bCfl ;l\Jlfl rtOBTOpHOH o6pa60TRll! TeX yqaC~'KOB 0!161\T

pa, KOTOpb!e MOrJil/1 6b! 6hlTb ITJIOXO o6paoOT8Hbl B 8BTOM8Tlll'!eCKOM pelKli!Me, ' , 

7 •( 06pa60TKa crreKT.Q~) "' ?;J• 

XoTa ~po6neMaM aHaJILI3~II;I,TpOB nocBH!l\eHa orpoMHaH Jil1Tjl{a;YPa, 11 ~1'~~ · 
Ha'1!1Hafl c rrcen:z~oMaTeMaTll!'lecK!1X 11 YJccne,n;oBaiilll~ 11 , Harrli!Cai!Hb!X fiill!slllriaMY->1-

~--- .1 
xoporno npe.z~cTaBJIHIOlllli!M.lll cede rp>~slll'leoKyiO sa,n;aqy, no ~H~ (nrrona~ rpaMo -

HO ~p~K~YIOlllli!Mlll.,ee MaTeMaTll!'!eCKl1e 8C!1eKT!j, l1 KOHllaH(H6lliHOr0'1li!CJ1eHfib!-

~ll, npan,n;a) pa6oTaMltl, aam1CaHHhlMll! rrporpecclll9Ha1II>.Hb!Ml1 MaTeMaTli!KaMlll, 

r,n;e O,li;H8!\0 '!aCTO pe11:1._ J/J,li;8T CKOpee OC5 2_6.,£!J2.8KTH_OM _a1:2Jll~3e ,I(8.HHJJIX, 

'IBM o KOHKpeTHh!X rrpo6JreMaX CIIeKTpor.reTpmr, TPYf.r;o ~s_an 

1•ttJ IIITtipOKO H3B8CTHYJO paOO~ry, B IWTOpO:it 6bl C!I8I!f1cpr1'16Clta.ff 3a,JJ;a~a 

./,(· f' 8H8Jll13a arrnapaTHbiX crreKTpOB 6~na l/13J!OiKeH.a MaTeMaTlll qeCJ\11 ;llOCTaTO'lHO_ {;t,{ P )) 

TIOJIHO l/1 KOppeKTijO. TaltOn 38,ll;aqell RBJ!fleTCH aa,n;aqa ,n;eKOM!103li!WlJ/J arrija-" 

paTI!OrO~IT8K;p~ Ha KOMTIOHeHTbl 1 l/13 KOTOpblX OH COOTOli'lT. ~~ peqb 

lll,neT o rrpo6JieMe ,n;eKoMnosl1~lllll! tl!YHKI.IJ/1!1 - npo6neMe, KOTOp~ ~an o-

ra B KJiaCCl:l'leCKOn MaTeMaTli!Ite ( 6CJ1J/J He C'1l/IT8TD aHaJIIIl38 lbyp:t.e, 1\0TOpblfi, 

O;llH8KO ffBJifleTOH JII1llib BeCI>.Ma Tpl'!BH8JlbHbiM ai!aJIOI'OM 3TOH rrp06JI8Mbl) 1 XO-

j/J~' TR ,ll;l1fl
1 

ee perneHlil~ ITpli!MeHHeTCH KJiaCCli'l'!eCKlllH MaTeUaTlll'leCKli!H arrnapaT -

~~ ' 
:t~ M IIIIH .K. ?, .. ,..,1 

ITpli!MeHli!TeJ!bHO It r -crreK•.rpaM 3Ta rrpOOJieMa rro,n;pas,n;enfleTOH Ha 

2 BaiKHhlX sa,n;a'llll: 

~M-~ ~ 8; ( }laSJIOJKeHJi'l6 yqaCTKa C lll30JIJ!lpOB8HllbiM !Il/IKOM !a _lll1K l/1 wOH; 

6) pa3JIOlKeH!1e yqacTKa o MYJII>.TllluneTOM Ha o'r,l\eJII>Hb!e rrli!Kl/1 11 woa. 

K COl!taJielll110 1 He oymecTByeT ITpRMb!X MeTO;I\OB (He C'1li!Tafl BeCI>.Ma 

HeT0'1HhiX MeTO;I\OD Tl1Ua stripping ) ;1\Jlfl pemeH!1fl 3Tl/IX 3a,n;aq, ll03TOM:J' 

TipHXO,llli!TCil riplll6eraTJ:, K KOCBe!:!.l!.Q.M3. M6TO:z\Y - M ,U ,!\, J\JIH 3TOrO Ital!tJ(Oi.1 

KOMrroH_eHTe cneKTpa conocTaBJI:!~ ~e orrlll caa11e - WYill\~liiH, aan11 CHII\aR 

OT rrapaMeTpon, l1 cyMMa TaKlll'x: (pyHK~l<IM ITO;llrOHHeTCH (ITOJ(60pOM napaMeT-

~~=~ ~:rr:K~::~:~::~~I:::;~~:: l\~;~K~l1:a~~;;: 'B:~;lK;::bl y~~:::~~ ~~:::~ 
I I -- --...... --

OH B li!X CYMMe T0'11!0 TaH,>lM JKe 00p830M, KaK 3TO ,n;enaiOT l/IX peaJII>Hble .---- ' 
ananor11 B crreKTpe, 11 ,:reM' caMUM ;1\aTI> .z~eKoMrrosJ/JI~li!IO crreKTpa,. K coJKane-

Hllllo, peaJII>.HaR Cl1TY8l\liiR~11 ee TII(aTeJII>.HO rrpoauanlllsltlponan c noali!~!IJ 

CTpOroJ;1 MaTeMaTli!Klll, ,(cibTOllli) ,n;aneKO He CTOJib npOOT0 1 '1T06hl 3Tlll f!a,ll;elK-.... " ..... ...,,.,;" 

,n;bl ncer:z~a !ll caMb!M nlt!JJlli!M o6paaoM_orrpaB,n;blll~lllc.!..:..,M•n•It. 1 - aToM~),'<. 
f!P.~~c~_e,ID'!Q_Il\.!ili CBOl/1 ioclpT:qeHHb!e ~eJil1 1 a I'IMeHH9: ;l\8Tb OIITHMaJII>HYID ( B 7 

/

CMb!CJie Hali!MeHbllili!JJ KB~paTon) .o~ermy y:r.mapH'olil" perpeccryll!, npoxo,n;Hlllelil 

:P "1- I , I 70 ) .,,1'1% ;j- I I IJI .. ~. / =t 1·6 ""N' 

.;;-;"' II I 
') ' • j•l !<; 
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ITO 3KCnepl1M8HTaJLbHh!M TO'lKaM, COBep1118HHO HeaaBl1Cl1MO OT TOrO, 11 npaBl1JII>
H011 11Jil1 HeT pacnoJiaraJOTCH KOMITOHeHThl BHyTpl1 STOH perpeccr,m i JII11l!I> 6hl 

nx cyMMa lliJia 11E~l!!J>Ji0~1 _(eM. pnc. 2) • 

. . 

s -.. 
~-~ . . . 

Pl1C • 2 • !Ipr.-a.!ep xopomeil ITO,l(rOH!nl, HO ITJIOXOH }.leKOM!I03l1U\111. 

qepTa c 6yKBok! s oanatraeT waH, npoBe.l(eHHh!kl npo
rpaMMoil SAMPO /!O/, He.l(OCT8TOK SAMPO COCTOl1T B 

TOM, \ITO _..2!18 He ;D;06aB11HeT qJo~ liO Kpa.a:M)mKa., 8Tp 
MO~eT npi1BeCTl1 K ITJIOXOMY OT,l(eJieHl110 ITI1Ka OT ~OHa. 

n11H CpaBH6Hl1H YK8.3a.H WOH 1 rrpoBe,lleHHhlil rrporpaMWOil 
ACTIV (6yKBa A CHl13y). x2 ~O,l(~~HKI1 1 ,l(aBaeMOil 
06eHMH rrporpaMMaMI1 1 O}.li1Ha.KQB, 

-f~tlfl ,, 1 
COOTBeTCTB6HHO 3TOMY M,H,K. - 0~6HKI1 rrapaueTpOB 1 XOTH 11 MOryT -----=----

B rrpl1H~rre 06118.,1(8T:& TaK>1Ul1 aaMelJaT6JI:&Hh!MI1 CliOilOTBaMl1 1 KaK HeOWellleH-
HOOT:&, S!M>6KTI1BHOOTI> 1 M11Hl1Ua11:&HOOT1> }.li10ITep0>1il 11 T,,l(, 1 6011>1 6pan >1X 

KaK rrapa»6Tpb! OYYMapHOil p6rpec0>1l1 (;n;a 11 TO He ,1(11H CITeKTpOB, ITOOK011I>
KY KaK OT,l(e11:&Hh!e KOMUOHeHTb!tTaK R OYMMapHaH uo;n;611I> CIT6KTpa He BIT011H6 
OTpaXaJOT era MHOrOlJl10JI6HHh!e M6JIKI16 ,l(eTan11J HO, 601111 paOOMaTpl1B8T:& 

11X Ka.K OITI1C8.T61111 OT,l(6JI:&Hh!X KOMITOHeHT, OHI1 He 06HSa.Hhl 6b!TI> Hl1 H6CMe
IIIBHHh!Yl11 Hl1 8WWeKTl1BHblYI1 O~eHKaMH l1X xapaKTBpi1CTHK, Hanp11uep, BSHB 
;n;ooTaTOlJHO .l(JIHHHh!il OTpesoK pH;n;a ~yp:r,e, Ubi uo~ey o ni06o~ TOlJHOOT:&JO 

ITO}.lOrHaTI> Halll 8KCrrepHMeHTa111>Hb!il CITBKTp (BITJIOTI> }.!0 ITOJIHOrO OOBITa}.lBHHH 
TOlleK). Ho o~eHKI1 l10Tl1HHhiX xapaKTepncTHK lll1KOB (T.e. rro11ozeH11il 11 

10 

1). 
L· 
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~ ~; 

r{ f ··I 

J1.r~· 
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"' / (• 

/p< 
ITJ!Oilla.l(6H OT,l(8JI:&Hb!X lli1KOB) 6y}.lyT CBHSa.Hbl C rrapaMeTpaMI1 pH.l(~~aCTOJII>
KO C1!0lltHb!Ml1 S8.Bl1Cl1MOCTHMI1, liTO 6y.l(yT J.IM8T:b orpOMHble ,l(l1CIT~QCI·II1, Ill 
,l(a~e MOryT OK8.38.TI>Oli HeCOCTOliTe1!:bHb1Ml1, 801!11 3TM 38BJ.ICHMOCTI1 JHi 6y
iYT o6na,l(aTI> CBOilCTBOM e,l(I'!HCTBeHHOCTI1 (rrpaKT>1'leCKI1 3TO 6y,l(eT MMeTI> 
M8CTO np11 l1X OlJeH:b CHJI:bHhiX B3aMMHbiX KOppe1!H~MHX), T,e, rrpH l1,1(681!I>-
HOil ITO,l(rOHKe CYMMapHOti 1!11HMI1 ,l(eKOMITOSI1~11fl He COCTOJ.ITCli B006ll(e. • ,_ I 

!IO;z(p06H06 M CTpOroe 1131!0~8HMe TeOpMJI! ,1(8KOMITOSJ.II~J.!Jil Bh!XO;z(HT sa 
paMKM ,l(a.HHoil pa6oTh!. S.z~ec;r, Mbl orpa.HJI!lJHMcn nMn ~na yc110BMH 
XOpOIIIeti ,1(8KOMITOSI1I~l1l1 rrpM 3a,l(a.HHOti napaM8Tpl1sa~M, rrpMBe,l(eHHbl6 B § 5: 

a) H8601!I>IIIOe '11101!0 rrapaMeTpOB l1 l1X H6ITOCpe,l(OTBeHH8H CBH3:b C 1\CltOMbi-
MJI! Be1JH'll1H8MM; - "'- ? 

6) MaKCI1Ma1I:OHO B03MOmHaH~~~1!~~0BaH~~apaMeTpOB, 
!IapaMeTpHsaw1a (5.!) y.l(OBJieTBOplieT o6o11M 3TI1M ycnOBMHM. Ho xopo111aH 
ITO,l(rOHKa, XOTH l1 He HBJIH6TOH ,l(OCT8.TOlJHb!M YC1IOBI1eM XOp01116H ,1(6KOMITO
SJ.I~l1l11 HB11HeTCfl BCe Xe ee He06XO,l(l1Mb!M YC1IOBMeM. !I03TOMY B rrporpaMMe 
ACTIV rrpHHHTbl Mepbl ,l(JIH o6ecrre\!eHHH ,l(OCTM~eHJ.IH XOpowero KatreCTBa 
M.H.K.-ITO,l(rOHKH, nnH 3TOrO I'ICITOJII>SyeTCH KOM611Ha~I1H rrpo~eCCOB Daycca.
lii>JOTOH81 ( 0 ,l(£UIDif}!!pOllaHH6M) l1 HniOTOHa> 'ITO ITOBbiWaeT Ha,l(e~HOCTI> Ml1Hl1-
Ml138.~l111 11 IT03BOJ!li6T OCyll(eCTBl1TI> 3WWeKTl1BHhlll KOHTPOll:b sa ITpaBl111:bllhiM 

aaBepmeHHeM rrpo~e.l(ypbl M11HI1MHaa~l1. Ta.KI1e rrapaMeTph!, KaK ,1(1111Ha~~a 

B l1TepaUl1HX l1 Be1!11lll1Ha ,l(ellrr!pplJ,lEr.a.., waKTOpa, 80CTYITHbl .ITOJ!l>30BaTe-___ ____, ~ ' -
JIID l1 ITOSB01IH10T eMy (eC1!l1 y Hero CTI> ,l(OCT8TO'lHNti Ollb!T ,l(Jili 8TOrO) 
Bh!611paTI> OITTJ.!MaJII>HYlO CTpaTerHID 38.UKI1, ~ IT01!I>30baTI>CH CTaH-
;z(apTHh!MH BOSMO~HOCTHMI1. 

neTanH Bb!60pa CTpaTerMI1 MHHHMHS~I111 11 EPOBepKI1 KatrepTBa ITO,l(rOH-
KI1 ITO,l(p06HO 113110E6Hb! B 11HCTPYK~~l1. \ I 

Peay11I>T8Tbl paSJIO~eHHli crreKTpa J.IJI1!IO~pMpyiOTCH COOTBe~CTBYIDllll1MJ.I 
rpawHKaMI'l Ha AUIIY (1111!1 na sKpane Tepu11na a). y 

.- - LA __ .__. t)J .IJ ~ 
~,nv~ ~ ' 

B. Ka'tleCTBeHHh!ti :11 K011H'IecTBeHHh!il ananHs 

PesyJII>T8.TOY 06padOTKI1 '( -OIT6KTpa HBJIHeTOH CBO;z(HaH Ta6JIH~a 

pesy11I>T8.TOB - OITHOOK Hail;z(eHHblX ITOJI0~6Hl1il 11 ITJ!Oll(a}.leil CT8THO.Tl1 treCK!.l 

Q?TOBepHbiX lll1KOB, KOTOpb!e C ITOMOIII1>10 K8Jil16pOBO'lHblX ,l(aHHhiX rrepeBO;z(HT

CH B aneprnn 11 HH~~~BHOOTH JIHHHil. Cne;n;yro~n sTarr - orrpeAeneHne 
B03WOEHblX ITHKOB~l~Hep_:I.m Ek 113 OITHOKa rrpoBepHlOTOH Ha 
Yl.lOB11e~BO:Q.6HHe aepaBeHCTBY: J-1 r • .... ) ' 

)'}"''it" ----- • """) 

~ lEi- Ej I• {16JJ:~ \;I',I(e A - aa;n;aHHaSI norpemHooT:o. (8.!) 

8Heprmt, y,D;OBJieTBOpm:llllHe {a. I) 1 BlmelJa.TUBa!OTCJi, 
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"'.,,4 /'/;. 
C~e~yiD~H~ sTan - KaqecTBeHHu~ aaa~Ha, T.e. onpe~eneHHe HaoTonoB 

I 
(H3 6H6~HOT8KH), KOTOpllM MOryT npHHSA~e~aT~ ~HHHH ll3 CBO~HOK Ta6~H~ll. 
Ero ~rOpHTM npOCT: OTHBCTH K j -My H30TOny TO ~HHRH HS cnHCKa, 
3HeprHH KOTOpllX HaH60nee 6JIH3Kll K aHeprHHY, a OTHOWBHHH COOTBOTCTBy
ID~HX HHTOHCHBHOCTO~ K OTHOWOHHHY KBaHTOBllX BllXO~OB JlHHHn ~aHHOrO 
H30TOlla, COOTBOTCTBOHHO STOMY ~ropHTM Ka'lBCTBOHHOrO aHanHaa COCTOHT 

B CJIO~YIOll.\OM, 
l(JIH IIpOHSBO~l>HOrO E ( SHeprHH) H !:. ( TOIUIOCT:b onpe,ll;O~OHHH 

3HeprHH) 6~H~anwe~ K E C'lHT9.6TCH JIHHHH ll3 cnHCKa, paCCTOHHH6 OT 
KOTOpOit ~0 E HBJillBTCH I) Ha.>IMOH:DIJJHM, 2) HO ..!!J2.(1BOOXO]lill!l!tl.( .1 . 

l(JIH Ra~oro HSOTOna npOB6pHOTOH H9.JIH'l!t16 6liHlKa~weit liHHlil1 B cn!IICI\0 K 
rnaBHO~ liHHlllH naHHOrO HSOTOna. EcnH T9.KOBOn He H9.XO,ll;HTCH 1 ,ll;aHHH~ 

H30TOn C'll/IT9.0TOH OTCYTCTBYIO~HM B o6paaue. EcnH H9.XO~HTCH, TO ORa 
nplinHCH~~T~,ll;aHHOMY ll30TOny, a ee HHT6HO!IIBHOCT:D aanOMHH9.6TOH. na-

~O,ll;HTOH JlHHHH H3 CITHCKa, 61IHlK9.~ruHe K OCTSH:DHNY aneprHffM ,ll;aHHO-
J# ro H30TOna, H BCJIH OHH H9.XO~HTCH, TO IIplllllHC1:1B9.DTOH ,ll;a.HHOMY 1'130TOUY, 

a HX HHTBHCHBHOCTH ,ll;OJIHTOff Ha HHTOHCHBHOCTl> JlHHI'IH, 6JlHlK~We~ K rnaB
HO~, .11 llOJiytlOHHI:16 OTHOI!lO!UlH neqaTaiOTCH H MOryT 61:1Tl> cpaBHOHbl C COOT
BOTCTBYIDll.\1/lMH KBaHTOBNMH BblXO,ll;aMH, 

AJirOp!IITM KOilllllOCTBBHHOro aHanHaa BllU'liH,ll;HT li6CKOJ1l>KO ~!Halle·. nna 
r1laBHO~ 1IHHHH Kaa~OrO H30TOna TO~e H~6TCfl 61IHX8~ill8fi 11HHMH B CnHCK6, 
HO 6Ci1H OH9. 116 li9.XO,ll;HTCH 1 TO 06 STOW B~aeTCfi JIHilll> C006~eHHOs a CaM 
HSOTOn H3 paOCMOTp6HHH 116 B1:16paOUB9.0TCH. nanee K Ka~~O~ 8H6pVHM KSE
~oro IHIOTOTI9. nooqepe~HO ~~6liMllteJlillaH .llHHHH H8 CTIHOK9. 1 H BCJIH OHa 
H8XO~HTCH 1 TO 66 MHT6HCHBHOCTl> nep60ll.l1TUB80TCH B Macey COOTB6TCTBy
~ll.\6rO HSOTona. ITepecqeT ocy~eCTB11H6TCH ~Byua onooo6aYH: no ueTo~y 
8T~~OHQB_JLTIO -WOPYY1I6 9.1\TllBB.UHH. llpe~llOllT6Hll6 OT~aeTOH MElTQltY-STB
ioHOB, M pe~MY Cll6T9. no wopuyJie BK~~ec.nn HOT OOOTB6T-

i~ // 

CTBY!Oll.\HX ]taHHNX no aTanoay ]tnH npoBepaeuoro HaoTona. -?. o <.- ·t~ 
' "{ 1d " • 

a). MeTO]t aTa.noHoB. ~ 

li!OXO~HO~ MHii!OPYB.Ulle~ ](Jlfl Ollp6]t6l16HHH 119.001:1 H80TOna no 8TOMY 
WOTO,ll;Y HBJIHIOTOH: Ae , .1 Ae , me , Ll me , SW 
r~e Ae , Ll Ae = nno~~I> nHKa n ee omn6Ka B cneKTpe, CHHTOM o aT~ona; 

me , b me = uacoa !II ee omn6Ka HaOTona B aTanoHHO!.t npo6e; 
SW = B6C 3T8110HHOJ.t npo6bl, 

ITOOJ16 TOro, KaK H30TOU ~](SHTM~MUHpOBaH no K8KO~-.nH60 SHeprHH B 
Cl!IIICK6, H3BJI6K9.6TCH HH!J)OpY~H 0 COOTB6TCTBYilU\6Y nHKO = ero Ul!Oll.\9.]tl> 
A H Oiiiii6Ka"'-;A--. Tor,ll;a !.!9.008 H30TOna m llli'UICJIH6TCH Ha OCHO-

a 1 s s 
Be CJI6~IOme~ COOTHOW6:HH: 

',,. L">'-._. 
fl: "t-t,. ~. 
.;.; 
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me As (8.2j 
ms = AeCWs - W~71.s 

r]te w
8 

= Bee o6paaua, c = axp(T,C
8

,A
8 

,M
8 

)/axp(T,Ce , Ae ,Me ) 

C
8 

,A
8 

,M
8 

,Ce' Ae ,Me = Bp6Mfi OX118E~6HHH, 8KTHB9.UMH H HaYepeHHH 
r-- ~ ~ ](JlH 06paaua H 3T8JlOHa, COOTD6TCTB6HHO 
~ J ~ (B~QT8X)i 

T- nepi'IO]t noJiypacn~a (B UHHyTax). 

axp(T,C,A,M) =T•exp(-ln2C/T)(1-exp(-ln2A/T))(1-exp(-ln2M/T)) 
~~ ' 1 ~ 

6). BHQMCi16HHfi no wopuyJie. ~ !)' 
EonH neT HHWOPY8UHH o6 aTanoHax, TO uaoca HaoTona BaqHonaeT-

CH no WOPYY116: 

r.r~e 

A • 1,93A 
m - s 
s- £·a·s Q•B·axp(T,C

8
,A

8
,M

8
) 

~ 

A - 8TOUH!i~ B60 HSOTOna, 
e - 3WW6KTHBHOCT:D perMCTpaUMH, 
a - pacnpOCTpaH6HHOCT:D, 
s - celieHHe peaKUHH, 
Q - KBaHTOB~J.t BHX0]\ 1 

B - H6ATpOHH1:1~ nOTOK. 

(8.3) 

OmM6KH uaoc~ B~qfdCJlHIOTCH B aaB.l1ClllMOCTH OT peaHMa nH60 no wopwy

ne (8.2), nH6o no (8.3). 
at &. 

9. YlieT nenHo~a nonypaongna 

EOJIH HM66TCH nOCJl6~0BaT6ill>HOOTJ:_ t -Cll6KTpOB 1 HauepeHHaH ttepea 
paBHNe BpeueHH~e npoweayTKM ~t , TO MN uo~eu paccuaTpHBaT:D STY no
cne~oDaTeJI:DHOCTl> K8K O](HH ](ByYepHNA cneKTp pCE,t) (aHepreTH~60KM~ 

cneicTp npM KSE](OM Wk!KCHpoBaHHOM t ; :speweHHOJ;! cneKTP B Ka~;nol.t (pMK
cHpo:swmoa TOllKe E ) • 

MO]t6Jll> Kax~oro nMKa 3](6Cl> 6y]teT HMOT:D BH~: 

E-E 
P(E,t) = ~(~)exp(-ln2t/T) 

r;ne E
0 

, w - nonoxen11e !II nonyruHpHHa ~aHHoro nl1Ka :s anepreTHllecKoit 
mKaJ!e 1 a T - nepHO,ll; nonypaon~a l130TOna, K KOTOpOMY ]taHH~ nHK OT
HOCHTOH, 
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00pa60TKa 'aKHX ~ayYepHH< oneKTpOB Y~ ~oy•eCTBAeHa 
nporpaMMO~ DOMUS /S/ (YO;&Itltl,Jlrll\ltlpOllaHHhl~hap118.HT), TaKaH o6pa6oTKa 

1103BOJifl6T 11,lt6HT!tltl,JitlJJ;ItlpC!BaT:& lii30TOI1bl !~~ H~~~H~, TaK KaK ,JtaeT 
ll03MO'I!(HOCT:O ltlCI10JII>30B8TI> 1101IY'<6HHble npi! 06pa60TK6 3Hal£eH!tlfl Ti 

(nepltlO,ltbl llOJiypaClla,ltOB), 9TO OC066HHO BamHO ll T6X ~~ ROI'~a HSO
TOllbl He paa,JtCJifl~TCfl 110 3H6pi'Iilltl (Cii!JII>HOC nepeKpbiT!tlC COOTBCTCTByromltlX 
llltlKOB), ----./ 

IO. CTPYKTy:Qa npoi'paMMbl 

ilporpauMa BKJiro'<aeT B ceda: 

I) I'OJIOBH~ ll..Q.lill.QQ~Q.aMMY ACTIV , KOTOpaH ynpaBJiflCT pa60TOU BCCI'O 
!«ii"""nJleKCa; ACTIV BBO,lll-IT BXO,ll!ibiC ,'l(aHHblC, npe;ztCTaBJifliD!IU!e C060tl: 
KOMa.H,llhl Ha Bb!IlOJIHCl!l'H'l OllPCltCJieHHhiX onepaJJ;Iil~ ltl COOTli6TCTBJ!OmMe 
llltlCJIOBbl6 BCJIMGMHbl ltl nepe,JtaeT ynpaBJI6Hitle llO,JtllpOrpaML!aU REAC1 1 REAC2, 
REAC3,REAC4 , KOTOpble ynpaBJIHIDT KOHKpeTH~ BblllOJIHCH!tleM 
one pau11n . 

2) llO.llllPOl'pa!.UAbl INSPE, INPUT, IMAGT, IP APT, I¢THS ,ltJlfl BBO,l.la CllCKTpa; 
----:---~ """';'__...., --,;--.. -

3) llO,llllpOrpaMMbl ~,CALPC,LINCA,INCAL,AUXIC,CLITR,CALAR,CHEP3 
__,__ --- -- - ~ -- - ...,.,. ..... -

,Il;llfl KaJI!tl6p OBKitl i 
4) llO;ztllpOrpaMMhl ISLIB,INISO,ITEXT, ,ltJiff pa60Tbl C 6H6JI!tlOT6KO~ ---M30T0110Bi 
5) no;ztnporpauuy coREe .llJifl npaBK!tl Bb161tlThiX TO'<eK; 
6) no;ztnporpauMbl WiFUD , wrD~T .llllfl onpe,JteneH!tlH ~JHKJJ;ItlH nonywHpltlHhli 
7) no~nporpauubl cAMoc,FIMOB,POLCA,UfDAM,MOPR ,JtJIH nocTpoeHHH uo-

~ene~; 

8) 110;1.\ilpOl'pam.u.z MARKS,MARKE,MARIS, F,IPEA, GORIN, SENSA, RESOA, CHESR, 
COWIC ,ltJifl paaMeTK!tl C118KTpa; 

9) 110;1.\ilporpaMMbl PREPC,SBACK,RESCC,CHEPC,WHDEF .ll1lff llO~l'OTOBK!tl K 
IIO;l.lrOHK8 CUCKTpa; 

IO) no,JtnporpaYMN FITPC,PRANA,RINCO,LSM76,oUTIN,PODEM,SMXIN,AMXNS, 
ARIGA,DAPR,PR002,CALF ,ZIJIH llO~l'OHK!tl CheKTpa-; 

II) 110;1.\UporpaMMN OUTPC,GRAPC,T~LC ~JIH B~Bo~a peayJI:&TaTOB 110;1.\I'OH-
Kitl aa ne'laT:&i 

.l{JIH 
-·~--~ 

'12) ilO.llllPOrpaY!.I!i ACTAU, QUALA, PREQU, ILITA, CHEML, COTMI, IN~rA 
aK~,!la~~-~HHoro aaanwaa; 

13) BCllOMOraTEIJIJ:.Hble ifO/XnporpaMY.bl ARRAN, CHELl, CHEPI, L~IN, OP?SP, OtiPUT, 
MAXNM,COMPR,SMOSI,INIPG,PROGM,RECOM ; 

14) IIOU6'lCHHbl6 COl\'!MON -6JIOK!tl: COBL,CALIBL,MOD1,MOD2 1 MODB,COBLC, 

'RmrcH~K. 
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KOYU8HTapHH K pa60T6 H HaaHa'leH!tliD K8m,JtOtt llO,ltllpOrpaMMH CO;l.lepmaT-
Cfl B TEIKCTe BT!tlX llO,Jtfiporpauu. 

r ~? .'r 6 .~y-
J I • ACTIY Ha PDP-11/70 

ITpM nocTaHOBKe nporpauuu Ha PDP-11/70 uenecoo6paaHo rna:sayro 
llO,Itr!porpauuy ACTIV 0 0 J.IVIT:b B BM,lt6 ,MAIN PROGRAM, BKJIIDI.!Itlll B Hee 
(Ha yKaaBHHOe uegTo nporpawuy ;1.\JIR qTeHMH Cn8KTpa l! YaCCHB SP. 
ilpn c6opKe nporpaMM& Heo6XO.llMMO Mcnonbao~aTb o:ae~ne~~Y~~ 
HanpHuep, ~~~~aKo~ Ta6HM~el: 

. .ROOT ACTIV,F5,F4,F1 
,NAME S1 

F1 : .FCTR.S1-*(AMXNS,ARRAM,CHELI,CHEPI,COTMI-COMPA,INPUT,F11) 
F11: .FCTR *(SENSA,1MAGT,IOTHS,IPAPT,LAPIN,CALAR-CHEP3,F12) 
F12: .FCTR *(DAPR,OPOSP,OUPUT,PODEM,PR002,RINCO,SBACK,OUTIN,F13) 
F13: ,FCTR *(SMXIN,WHDEF,WIDET,INETA,CALF-(ARIGA,COWIC-MAXNM)) 

.NAME 84 
F4 : .FCTR S4-*(WIFUD,FIPEA-(RESOA,CHESR),RESCC,F41) 
F41: .FCTR *(CORBC,UPDAM-MOPR,PRANA,POLCA,LSM76,MARKE-INCAL,F42) 
F42: .FCTR *(CLITR-(QUALA -CHEML-AUXIC,GRAPC) ,ITEXT,PREQN,F43) 
F43: ,FCTR *(SMOSI,CALPC-LINCA-COMPR,CORIN,FIMOB,ILITA) 

.NAME S5 
F5 ·: .FCTR S5-*(REAC3-(0UTPC,FITPC,PREPC-CHEPC),F51) 
F51: ,FCTR *(REAC1-(AUGA,ISLIB-INISO,INSPE),INIPG-PROGM,RECOM,F52) 
F52: .FCTR *(REAC2-(MARKS,CAMOC,MARIS),REAC4-(TABLC,ACTAN)) 

.END 

Co6paHHaR nporpauua noa:aoxae! o6pa6aTHBaT~ oneKTPH ~Hao~ He 
6onee 2048 KaHano:s npH ~one nHKo:a » cneKTpe He 6onee IOO. 

I2. Bxopye 11allRYe H TeO! 

BxO,ItBHe ~8HHH6 ilP6110TaBBHWT C06oa KOM8H11H (TeKO!) H OOilYTO!By
D~D ~OBODYD HHWOpua~D (B 6ectopYaTHOY BH11e),· HanpHYep: 

FIT 
1. 

I Kapn 
2 Kapu 

Oaaaqae!: .ooy~eOTBHT~ il011r0HKY yqa~KOB 0116KTpa C DOMO~~m Y.H.K. H 
BHB60!H rp~HKH D011rOHKH Ha neqaT~. 
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Ta6n11ga I) 

Houep IT01l:OlE6Hil6 o IJHK o :sl:l6opoqaoe fiJI Olll8,lU• oWIK o Bl:l6op. mma 

!30 130,005 0,020 0,024 26464 453 478 

207 206~853 0,070 0;055 5342 340 209 

306 306,036 0,020 0,034 21076 439 liS 

361 361,297 0,080 0,105 6208 392 340 

563 562,837 0,020 0,030 20352 357 399 

655 655,3!7 O,IOO 0,!60 5930 398 270 

775 774,627 0,020 0,02! 24840 450 226 

8!8 8!7,627 O,IOO O,II6 53I3 447 582 

863 863,343 0,020 0,015 28648 L~61 601 

924 924,240 0,080 0,046 6045 350 325 --
!095 I095 ,040 O,IIO 0,079 II9I ?7 190 

II96 II95,4IO 0,030 0,026 6729 !07 93 

1300 1299,855 O,I20 0,247 !0?9 7? 59 

I430 !429,963 0,020 O,OIS II255 I30 !62 . 
!484 !484,020 0,!30 o,roo II64 86 59 

I522 152!,703 0,030 0,032 7?67 II? 230 

1574 !573,730 0,030 0,026 58I7 IOO 78 

!?34 1734,283 0,190 0,360 720 66 !36 

1823 I823,093 0,!30 0,094 I006 79 I25 

I904 1903,780 0,040 0,079 6579 III 236 

I947 !91+6,487 0,030 0,025 6265 99 79 

PeayJIJ:.TaTbl o6pa6oTKk! cneKTpo:s N! 300, 112301, N2302. llon:ozeH!.IH 11 

nn:olll~M nonyqeal:l ycpe~HeHHaY o~aHOK napawaTpo:s no 3 cneKTpau: 
<> MHK - norpaiUHOCTl'l ,{cpa,l\H11a) I!_apaweTpo:s, ~a:sae11ae M.H.Ic.-MeTO.lUi-
Roa; f BM6opoqaoe,~ norpemHOCTH, ·non:yqeHaue Hs ,1\HcnepcMn :su6opoK 
napaYeTpoB. \ ---r-- I "' 

lA ), 
"-r ~ ') -1<1 'I "! r ...! -

I ( 
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1 T a6n:l'lga 2) 

ITOJI0li6H!.Ill C.l\Bl'li' ITJIOIIl~!.l 0THOillOH!.I6 

985,81 I ISIS I I 
987,64 56708 IO 

!032,27 I 33894 I 
I033,69 65470 3 

!076,84 I 745I8 I 
1078,32 8I66I I 

III8,34 3 5224 I 
II2I,34 40377 IO 

1404,09 3 I4030 I 
I407 ,02 3873I 3 

I452,06 3 36420 I 
1455,00 36I58 I 

I789,4I 6 4009 I 
I795,43 38098 IO 

I846,47 6 !8482 I 
1852,27 52089 3 

I927 ,60 · 6 1~2037 I 
I933,56 40!32 I 

"Cf,/1 

Peayn»TaTu o6~TKI'l cneKTpa ~ 400 (paan:o~eHHe ~y6n:aTo:s). 
C.l\B!.Ir -~~THHHOO paccT~H~e wex~y n~KaHM_Bl~ydn~~~ I ~~-
0THOmem'le - i!OT""imfioe OTHOIUOHHO fiJ1011lB..l\6lit mmOB 11 ~y JI6TO o 

•OmR6KM He npHBe~ea~, T.K. cTaTHCTHqecKHe omHdKH, ~aBaew~e MHK-
YeTO;IImKolt, B npl'lH!4illl6 He OTpSJtailT fiOJIHOlit aeonpe~e.l!OHHOCTM 01~6HOK 

napaMeTpOB 1 OC066HHO B CJIQKHUX cnyqaax (O~lll'lr = I, OTHOWOH!.IO •I/IO) 

fiO.l\P06H06 OUHC8Hl'l6 :BC6X KOYWl.l\ H l'lX .l\8HHNX_EP06l'l~O Ha KapTN !.1 

RBJIROTCH qaCT»il naKe~a ACTIV'a • 
TeeT co~epxHT no~ouKy 3 ceK~lit Ha6paaHux ~ -cner.Tpoll l'l ox»a-

T~BaeT OCHOliHUO pemHN~ pa60TH nporpaYYH. --~~ZLJ~~~ 

-----------B Ta6nHUax I l'l 2 np!.IB6~6HN pesyJI»TaT~ o6pa60TK~ BOHCKl'lX TOCTO-
BUX t -Cfl6KTpOB /9/. 
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B aa.RJ.ll(J'tieHHe ru>Top 'xoTeJI ou ~3HT:& 6Jza:roJJ;apHOCT:& C.A.)ierpelO 

I1 X.BpyiepTaaii:cpepy, ~e- COJJ;efiCT~.Ill~ llOJI83Hl:l8 COB~T~ 9!!.,Q.CO,¢brrBOBMH 

COB8:flm6\iyTBO:aamr.JO nporpaMMl:l, a Tarolt8 Jti~eK~BO:!t ~a _a,Ita!IT~ 
nporpa.MMH K S~ PDP-11 /70. 

JlHTepaTypa 

I. Phillips G.W.,Marlow K.W. Nucl.Inatr.&Meth,1J7(1976)525 

2. Zlokazov V.B. Comp.Phya.Commun.21(1981)J7J • 

3. Kokta 1. Nucl.Instr.& Meth.112(197J)245 • 

4. Helmer R.G.,Lee M.A. Nucl.Instr.& Meth.178(1980)499 • 

.:_:y~z~K~ ~· SllAfl, T.1~,--B~n~-~HB;l(_aT, 1980, o.1474. 

6. Zlokazov V.B. Nucl.Inatr.& Meth.14J{1977)151 • 

7. SnoKaaoB B.B. O"HM, PI0-8!-204, nyoaa, !981. 

8. Zlokazov V.B. Comp.Phys.Commun,18(1979)281 • 

9. Parr R.M.,Houtermans H.,Schaerf K.The JAEA Intercomparison 

of Methods for Processing Ge(Li) Gamma-Ray Spectra. 

Americ~ N~cl~ar Society Conference ~n Computers in Activation 

Analysis and Gamma-Ray Spectrometry ,Mayaguer,Puerto-Rioo, 

1-4 May 1978. 

10.Routti J.T.,Prussin S,G, Nucl.Inatr. & Meth. 1 1969,72,p.125 • 

PyltOnHCl> llOC'cyllHJia B I13,Il;aTeJI:&Oim:it OTJJ;e.zt 

II cpe:ape.;r.tH 1982 roJJ;a. 
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3noKa3oB 8,5, ACTIV - nporpaMMa asToMaTH4ecKo~ o6pa6oTKH 
Y -cneKTPOB, 

Pl0-82-105 

nporpaMMa ACTIV npeAHa3Ha4eHa AnR npe4H3HOHHOH o6pa6oTKH raMMa-cneKTpos 
H cneKTpoa X-ny4eH ~ nosaonReT ocy~ecTBHTb nonHbl~ ~HKn aaToMaTH4ecKoH o5pa-
6oTKH nOTOKOB raMMa-cneKTpOB: KanH6poBKY, aBTOMaT~48CK~~ no~CK nHKOB, onpe
AeneH~e nonomeH~~ ~ nno~aAe~ n~Koa, HA8HTH~HKa4H~ paAHOHSoTonoa H nepeaoA 
Ha~AeHH~x nno~aAe~ a Mace~ HSOTonoa o6pas4a, noAaeprwerocR o6ny4eHH~. npo
rpaMMa HCnonbsyeT cnomHbl~ MaTeMaTH4eCKH~ annapaT H opHeHTHpoaaHa npeHMy~ecT
aeHHO Ha 60JlbWH8 H CP8AH~e 38M, HO npH HCnOnb30BaHHH oaepne~HO~ 3arpy3KH MO
~eT HCnOnb30BaTbCR H Ha ManbiX 3BM THna PDP-11/70, no cpaBHeHH~ c APYrHMH 
aHanorH4HbiMH nporpaMMaMH, ACTIV HMeeT PRA npeHMy~ecTa a T04HOCTH onHCaHH~ 
¢0pM~ nHKa, B HaAemHOCTH nOHCKa nHKOB H HX M.H.K.-o6pa60TKH. 

nporpaMMa MomeT 6b!Tb HCnOJlb30BaHa AnR 4€Jle~ aKTHBa4HOHHOrO aHaJlHSa. 

Pa6oTa BblnOJlHeHa B na6opaTOPHH Bb/4111CJlHTeJlbHO~ TeXHHKH H aaTOMaTH3aU.IIIl-1 
OHRH, 

npenpHHT 06beAHHeHHOro HHCTHTyTa RAePH~X HccneAOBaHHH. Ay6Ha 1982 

Zlokazov V.B. ACTIV - a Program for Automatic Processing 
of y-ray Spectra. 

Pl0-82-105 

The ACTIV program is intended to a precise analysis of gamma-ray and 
X-ray spectra and allows the user to carry out the full cycle of the 
automatic processing of series of spectra, i.e, the calibration, the 
automatic peak search, the determination of peak positions and areas, the 
identification of the radioisotopes and the transformation of the areas found 
Into masses of isotopes in the irradiated sample. ACTIV uses a complicated 
mathematical technique and is oriented mainly to large computers, but using 
the overlaid loading, it can run also on small computers like PDP-11/70. 
Compared with other similar programs, ACTIV has some advantages in accuracy 
of the peak shape description and in the reliability of the peak search and 
Its least-square analysis, 

The program can be used for the purposes of the activation analysis, 

The lnvcstloetlon hea baan performed ot Lhc Laboratory of Computers 
cchnlqucs end Automation, JINR, 

Praprlnt or tho Joint lntCitutl ror Nuclaar Rasaareh. Dubna 1902 

nnpaD0/1 O.C,DHIInrp-J1ClDtl~. 
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