
.. 
,~, :1. v / 
'-_ _!::::_1. \j I 3 tf 

A-till 
COOBUIEHHH 

OB'bE,llHHEHHOrO 
HHCTHTYTA 

H,llEPHYX 
HCCJIE,llOBAHHA 

.LlytSaa 

' 

J3lj~~+ 

i 

.ilLf,.; /:r.& 

P13 - 6223 

C.P.AspaMoB, C.H.OpMaH~*HeB 

.... I PACqETHOE PA3PElliAIDIDEE BPEMH H BPE~H 
~ BOCCTAHOBJIEHHH llOCJIE AMllJIHTY~HOH 

llEPErPY3Kl1 ~OPMHPOBATEJIEA C RC QEllHMH 

- 1972 



-

..... 

Pl3 - 6223 

C .P .AapaMoa, C .H. OpMaH.Q>KKea 

PACqETHOE PA3PEWAIDmEE BPEMH H BPEMH 

BOCCTAHOBnEHHfl nOCRE AMnRHTY~HOR 

nEPErPY3KH ~OPMHPOBATERER C RC UEnHMH 

~ , t~.:~:~-~~;·~::'· ~- ··'.~ ... ::·,'r~.~:.,:~;:s:~, 
L !1-"'f'/'t"'r''·' .,, ... , . .,. ~:!IL'~t~:' 1 1IU; :J·~ 1.

1 f ~ ~~ 1'./\ ......... ~- ----:--~ -=-



3arpysoqH~e X8P8KT9PHCTHKH cneKTPOMeTPHqeCKHX YCHnHTeneA onpe

llen5110TCSI napaMeTpoM "paspemaJOmee apeMsr"' ll I, KOTOpbiA He naeT ToqHoro 

npellCTaaneHHSl 0 B03MO*HOCTSIX HCnOnb30B8HHOrO THna ~OPMHPOB8HHSI. HHorna 

Hcnonb3YJOT napaMeTp "a$1JeKTHBHOe paapemaJOmee apeMsr"' 12 I, nerKo npHMe

HHMbiA nnsr aKcnepHMeHTanbHoro onpeneneHHsr sarpysoqHoA cnoco6HOCTH. al31 

cnenaH pacqeT a¢$eKTHBHoro paspemaJOmero sp:MeHH nnsr OllHOKpaTHoro llH~ 

~epeHUHpoaaHHH. BpeMH aoccTaHoaneHHH ycHnHTenH nocne aMnnHTYilHOA nepe

rpy3KH onpenensrnocb aKcnepHMeHTanbHO a13,41, rne naHa H ~opMynHpOBKa 

ycnoaHA aKcnepHMeHTa. 

B yKasaHHoA nHTepaType HeT o6mHx MaTeMaTHqecKHX BbiPS*eHHA KaK 

nnH pacqeTa BpeMeHHOrO HHTepaana Me*llY HMnynbC8MH npH 381l8HHOA no

rpeUHOCTH OT H8nO*eHHSl0 T8K H llnH TeopeTHqeCKOrO npenena BpeMeHH BOC

CT8HOBneHHH ~OpMHPYJOIIlero ycTpOftCTBa nocne aMnnHTYilHOA neperpy3KH H qH-

CnOBbiX ll8HHbiX K HHM. 

• B H8CTOHIIleA pa6oTe ll8HO onpeneneHHe M8KCHM8nbHOI"O HHTepsana Me*llY 

HMnynbcaMH a RC ~opMHpoaaTenHx c onHo-, nay- H TpexKpaTHbiM -AH~~epeH

UHpoaaHHeM, npH 381l8HHOft norpeillHOCTH onpeneneHHSl 8MfinHTYilbl HMnynbCOB, 

a TaK*e onpeneneHHe apeMeHH aoccTaHoaneHHH nocne aMnnHTYilHOA neperpys

KH. BseneH TepMHH " pacqeTHoe paspemaJOmee apeMH"' nnH HaXO*IleHHH ape

MeHHoro HHTepaana Me*llY HMnynbC8MH. DonyqeHbl aHanHTHqec·KHe ~opMynbi 

llnH YK838HHbiX llBYX cnyqaea H qHCnOBbie 3HaqeHHH npH pa3HOM KOnHqeCTBe 

HHTerpHpyJOmHx·saeHbes. B ~opMynax oTpa*eHbi nsa B03MO*HbiX cnyqaH pa-

6oTbi: KOrlla K1>HCT8HTbl BpeMeHH ~OpMHpOB8HHH OfiTHM8nbHbl llnH K8*1lOft KpaT

HOCTH llH~~epeHUHpOB8HHSl H KOraa KOHCT8HTbl apeMeHH npH llBYKP8THOM 

H TpeXKp8THOM llH~~epeHUHpOB8HHH paBHbl KOHCT8HT8M BpeMeHH npH OllHOKpaT

HOM llH~~epeHUHpOB8HHH. OnpeneneHO OTHOilleHHe myMICHrHan npH HeOnTHM8nb

HOM ~OpMHpOB8HHH llnH cnyqaea llBY- H TpeXKp8THOrO llH$1JepeHUHpOB8HHSl. 
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0ony'leHHbl8 peaynbT8Tbl Cp8BHHB8IOTCSI C peaynbT8T8MH
1 

nony'laiOWHMHCSI 

npH Bbi'IHcneHHH no KnacCH'IeCKOMY onpeaeneHHIO paapema10mero apeMeHH. 

Pac'leTHoe paapemarowee apeMH tP ( 1/1 ) 

00JI paC'IeTHbiM paapemaiOWHM BpeMeHeM t ( 1/J) 6yJieM ITOHHM8Tb apeMeH-
P 

HOH HHTepaan M8)KJ1Y nepBbiMH M8KCHMYM8MH JIBYX cneJiyiOWHX OJIHH 38 JIPYI"'HM 

HMnynbC8MH C OllHH8KOBbiMH 8MITnHTYll8MH, ITpH'IeM 8MDnHTYll8 BTOpOI"'O HM

nynbca H3M8HSieTCSI Ha AOniO 1/J CB08H HOMHH8nbHOH aenH'IHHbl H3-3a Hano

)K8HHH, BenH'IHHa 1/1 JIOn)KHa aaaaaarbcsr noPpemHOCTHMH aMnnHTYJIHbiX H3Meoe

HHil:, .Qng CUHHTHnnsrUHOHHb!X llpH60pOB npHMeM 1/J = 10-2, ansr ITPH60POB C DO

nynpOBOJIHHKOBbiMH Jl8T8KT0p8MH -1/J = 10-3, OJIH8KO T8HJ18HUHH pa3BHTHH 9THX 

npH60pOB Jl8CT B HeJianeKOM• 6yJiyWeM rp = 10-4, .Qnsr HCHOCTH npH H8ITHC8HHH 

paapemarowe!"'O BpeMeHH B CK06KaX 6yJieM Jl8B8Tb 'IHCneHHyiO aenH'IHHy ITOI"'pem

HOCTH, 

OnpeaeneHHe pac'leTHOPO paapemarowePO apeMeHH CBOllHTcsr K peweHHIO 

OTHOCHTenbHO t ypaBH8HHH 

1/1 u,,n U(t,r,n,m), (1) 

I"'Jle rp - OTHOCHTenbHasr ITO!"'peiliHOCTb nepBOI"'O M8KCHMyMa BTOpOI"'O HMnynbCa, 

U M 1 - aenH'IHHa nepBbiX MaKCHMYMOB HMnynhCOB 0 r - KOHCT8HTbl BpeMeHH eJIH

HH'IHbiX RC ueneli (ace KOHCTaHTbi apeMeHH npHHHTbi OJIHHaKOBbiMH), n - KO

nH'IeCTao HHTe!"'pHpyiOWHX 3B8HbeB, m - KOnH'IeCTBO JIH4J4JepeHUHPYIOWHX 3BeHb

ea, nocne onpeaeneHHsr t Bbi'ITeM H3 nony'leHHOil: aenH'IHHhi apeMsr JIOCTH)Ke

HHsr nepBOI"'O MaKCHMyMa, 

Bee 4JopMynhi BbiB8JleHbl npH ycnOBHH, 'ITO Ha BXOJI 4JopMHpyroweil: CHCTe

Mbl noaaercsr eJIHHH'IHoe aanpsr)KeHHe • .Unsr cnyqasr RC 4JopMHpoaaHHsr nonyqa

roTcsr TpaHCU8HJ18HTHbl8 ypaBHeHHH, KOTOpbie MOI"'yT 6b!Tb peweHbl HnH npH6nH

)K8HHbiM 8HanHTH'I8CKHM npeACTaBneHHeM 38BHCHMOCTH t ( r, n, m ' 1/J ) 
HnH C DOMOWbiO Bbi'IHCnHTenbHbiX M8WHH, 

OpH npH6nH)KeHHOM aaanHTH'IeCKOM npeJICTaaneHHH MO)KHO HcnonbaoaaTb 

TO, 'ITO npH rp :S 10-2 ll8J18IOWHH y'IBCTOK 4JyHKUHH nocne nocneaHei"'O M8KCH

MyMa M0)1(8T 6b!Tb npeACTaaneH JIOCT8TO'IHO TO'IHO ( C OWHOKOH < 10%) 9KCITO

H8HUHanbHOH 4JYHKUHeli: 

4 

" 

Ji 

,''}( 

'~,· 

U(t) = e 

t 
-er-r--+& 

ToPaa onpeaeneHHe pac'leTHO!"'o paapewarowE 

neHHIO apeMeHH JIOCTH)KeHHsr nepaoro H nocnE 

H BpeMeHHOI"O HHTepaana frp Me)KAY DOCJ 

t/JUMJ: 

tp (1/J) = tMm -tMl + ti/J • 

/5/ 
J13 pa60Tbi B03bM8M Bblp8)1(8HHH ansr t, 

npH m = 1 H pa3Hb!X n, r onpeaeneHo a npH 

'18TenbH8H 4JopMyna HMeeT BHJI: 

fp(I/J) =T 
x 0 +b-fni/JS!. 

a 

tf HCnOBbl8 BenH'IHHbl K094J4JHUH8HTOB a 

apeMeHH ansr onTHManbHoro r aaHbi a Ta6J 

AaanoPH'IHbiM o6paaoM nony'leHhi Bbip~ 

cJ>opMyna HMeeT BHJl (eM. npHnO)K8HHe 2): 

t (I/J)=r(2Vn+l + _!_q_"!:. b -;in 1/1 i --------p a 

KoatPtPHUHeHTbi a , b , x 0 , 5!. , t/1/1) H t, (1/J) JI~ 

CTByeT OITTHManbHOH BenH'IHHe npH m = 1, rn 

aenH'IHHe npH m = 2, 

OpH m = 3 nony'leHa ( CM, npHnO)Ke 

t ( rJ,) = r I 2 · 1 n + 2 [ cos -tiL +sin ( _'}:g_ + 
p . v ,) 3 

BenH'IHHhi KoatP ti>HUHeHTOB a , b , x o , f 

H nnsr r = r m2 llBHbi a Ta6n!·!Ue 3. 
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U(t) = e 
-o-'--+11 

T 

(2) 

Toraa orrpeaeneHHe pac'leTHoro paapemawmero epeMeHH CBOllHTCSI K orrpeae

neHHID BpeMeHH llOCTH)!(eHHSI llepBoro If IIOCneaHero MSKCHMYMOB tMI H tMm 

If BpeMeHHOro lfHTepeana frp Me)!(ay rrocneaHHM M8KCHMYMOM If TOqKQH 

1/IUMr: 

(3) tp (r/J) = tMm -tMI + tr/J. 

/5/ 
~ l1a pa6oTbi B03bMeM Bbipa)!(eHIHI anSI t M 1 If tM m. Bbipa)!(eHHe anSI t .p 

llpli m = 1 If pa3Hh!X n, T OllpeaeneHO B llpHnmKeHHif ( 1 ) , 0 ony'leHHSSI OKOH-

qarenbHSSI ~opMyna HMeer BHa: 

fp(rp) =T 
x 0 +b-fnrpf. --------- (4) 

0 

l{HcnoBhie eenH'IHHbi Koa~~HI.tHeHTOB o H b If eenH'IHHa paapemawmero 

BpeMeHH anSI OIITHMSnbHOrO T aaHbl B Ta6nHI.te 1, 

AaanorH'IHhiM o6pa30M nonyqeHhi Bbipa)!(eHHSI anSI t ( 1/J ) npH m = 2, 
p 

Cl>opMyna HMeeT BHa (eM. npuno)!(eHHe 2): 

t (r/J)=r(2Vn+l 
p 

+ _!_q_ + b - fn rfJ f. ----------- ) 
0 

(5) 

Koa~~HI.tHeHThi o , b , x0 , f , tP(r/J) H t, (r/J) aaHhi B ra6nHue 2, r m 1 cooreer-

CTByer OIITHMSnbHOH BenH'IHHe llpH m = 1, Tml 

BenH'IHHe llpH m = 2, 

COOTBeTCTByer OIITHManbHOH 

npH m = 3 nonyqeHa ( CM, llpHnO)!(eHHe 3) !jlopMy na: 

t P ( r/J) =rl 2-./ n + 2 [cos -ilL +Sin (-ill + 30")] + -~!l!_~-=~~-~-~- 1. 
0 

(6) 

BenH'IHHbl K08~ ~Hlllf9HTOB 0 ' b ' X 0 ' 5?. ' a T8K)!(e t p ( 1/J) anSI T = T m' 
If anSI r = r m 2 LISHLI B ra6nHue 3. 
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Ta6mu:(a I 
-

tP(</1)/YA/B tb (1/1)/r 

H 

Io-2 Io-3 Io-4 Io-2 Io-3 s 
n a b xo f 

I 0,92 0,56 I I 6,6 9,2 II,S II,S I4,2 I,36 

2 0,85 I,43 2 4 4,5 6,I 7,7 I3,3 I5,9 I,22 

Ol 3 0,80 2,55 3 27 3,9 5,2 6,5 14,5 I7,2 I ,IS 

4 0,75 3,90 4 256 3,6 4,8 5,9 I5,6 I8,4 I,I6 

5 0,70 5,44 5 3 3 ,I2.IO 3,4 4,5 5,5 I6,5 I9,4 I,I5 

6 0,66 7 ,I2 6 4,66.IO 3 3,2 4,3 5,2 I7 ,4 20,4 I,I5 

Ta6mn~a 2 

m =2 
r m I r m2 rml 

t (1/JJ/ v7.l8 t(,PJ/Vi-78 t /<P )/r 
p p H 

f 10- 2 10 - 3 10 - 2 10 - 3 10- 2 10- 3 s 
n a b xo 

I 0,88 0,74 0,59 0,83 9,I 12,0 15,8 20,8 I4, 7 I7,3 1,53 
2 0,84 1,44 1,27 2,79 6,2 7,7 io,s 13,6 I6,6 I8,8 1,45 
3 0,79 2,74 2,00 16 5,4 6,8 9,3 II ,8 18,3 21,1 1,46 
4 0,76 4,24 2,76 130 5,0 6,2 8,7 10,8 I9,5 22,5 1,47 
5 0,73 5,89 3,55 1 ,3s.ro3 4,8 5,9 8,3 10,2 20,9 23,9 I,49 
6 0, 70 I0,03 4,35 1,8.10 4 4,6 5,7 8,0 9,8 22,0 25,0 I ,51 
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OnpeAeJieHHe paspeWeHHR npH HeOnTHM8JibHOil: KOHCT8H' 

'18SIX m = 2 m = 3 BbJSBaHO CyWeCTBOBaHHeM BOSMOJKHOCTJ 

~epeHUHpoaaHHR CHrHaJia YCHJIHT9JI51 AJIR ueneil: npeABapHTe< 

CTynaiOWHX HMnyJibCOB/5/, OnpeAeJieHO H COOTHOW9HHe wy~ 

KOHCTaHTaX BpeMeHH, B Ta6JIHUe 2 1:1 3 A8HO COOTHOW9HHe W~ 

JIOJK9HHH 4 - OTHOCHT9JibHOe YXYAW9HHe paspeweHHR B SaBHCI 

PaC'I9THOe Bp9M51 BOCCT8HOBJ19HH51 ITOCJie rreperpy3Kl 

TIOA pacqeTHbiM BpeMeHeM BOCeTaHOBJI9HH51 noene I 

ITOHHM8Tb BpeMeHHOil: HHTepaaJI M9lKAY nepBbiMH M8KCHMyMa~ 

Apyr Sa ApyroM HMITYJibCOB, nepBbJil: HS KOTOpb!X HMeeT a 

60JibWYJO BTOporo, npH'IeM aMnJIHTYAa BTOporo HMITYJibCa I! 

eTBHe HaJIOlKeHHR Ha AOJIJO 1/J eaoeil: HOMHHaJibHOH B9JIH'IHI 

-2 
H = 100 H 1/1 = 10 • TipH ceroAHRWHHX Tpe6oaaHHRX K em 

npH6opaM 6onee ITOAXOARweA RBJisteTest 1/J = 10-3, BpeM 

onpeAeJisteTCR no TeM JKe ~OpMyJiaM 3,4,5 H TOJibKO ITOA 

(eM, npHJIOJKeHHe 1) HYJKHO noeTaBHTb aeJIH'IHHy .pI H: 

t, (1/1) = t -t X 0+b- fn _I£_ f> M m M 1 + _______ .JL_ __ 

a 

TipH paCCMOTpeHHH rrpHHHM89TC 51 1 'ITO B HA98JlbHOM <j:JOJ 

rpysxa uaeTynaeT noene npoxo}l<AeHHst HMnynbea qepes 1 

saeHbst 1:1 npOS!BJIS!eTcg KaK o6pesan1:1e neperpyJKaJOwero HMI 

eHMyMa BTOporo HMITyJibC8 6es 38TstrHB8HH51 enaAa HMny. 

1,2,3 ITOK83aHbl 'IHCJ19HHbl9 pe3yJibT8Tbl pae'leTOB AJIR 1/J = 

4 HCJI9HHOe orrpeAeJieHHe t p ( 1/J) H t & ( 1/J , 

3Ha'leHH51 t p ( 1/J) H t & ( 1/J ) MOJKHO Bbl'IHeJIHTb C npOF 

38A8HHOil: TO'IHOCTbJO K8K peWeHHR ypaBHeHHil: BHA8 Z = rp ( 
MOlKHO onpeAeJIHTb e ITOMOWblO HTepaUHOHHOrO npoueec 

z0 I z k+ 1 = ¢ ( z " ) , 
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f/1', 

Orrpeaeneaee pa3peweHHH npe HeorrTHManbHOH KOHeTaHTe speMeHH s eny

'laHx m = 2 m = 3 Bbi3B8HO eymeeTBOB8HH9M B03MOJKHOeTH ITOBTOpHOI'O aHQl

~peHUHpOB8HHH eeraana yeeneTenH anH uenea rrpeasapHTenbHoro oT6opa rro

eTyrraiOWHX HMrrynbeos/5/, OnpeaeneHO H eoOTHOW9HH9 WyM/eerHan rrpH 9THX 

KOHeTaHTaX speM9HH. 8 Ta6nHUe 2 H 3 aaHO eOOTHOW9HH9 WyM/eeraan, a B npH

nOJK9HHH 4 - OTHOeHTenbHOe yxyaweHHe pa3peWeHHH B 38BIIeiiMOeTH OT n , 

PaeqeTaoe speMH soeeTaaosneHIIR noene neperpy3KH tb(~) 

noa pacqeTHhlM speMeHeM soccTaaosneHHH rrocne rreperpy3KH 6yaeM 

ITOHIIM8Tb BpeMeHHOft IIHTepsan M9JKOY nepBbiMII M8Ke11MYM8MII asyx eneayiOWHX 

apyr 3a apyroM HMrrynbeos, rrepsbiH H3 KOTOpbiX IIMeeT aMrrneTyay s H pa3 

6onbWYIO BTOporo, npH'IeM aMnnHTyaa BTOPOI'O IIMITYnbea H3M9HHeTeH senea

CTBHe HanoJKeHHH Ha aoniO 1{1 esoeft HOMHHanbHOft senH'IHHbi. B/3/ DpHHHTO 

-2 . 
H = 100 H 1{1 = 10 • Ope eeroaHHWHHX Tpe6osaHHHX K eneKTpoMeTpH'IeeKHM 

rrpH6opaM 6onee rronxoaHmeft HBnHeTCH 1{1 = 1o-3. BpeMH soccTaHosneHHH 

orrpeaenHeTCH no TeM JKe <iJopMynaM 3,4,5 H TonbKO rroa 3HaKOM norapH¢Ma 

(eM. rrpenoJKeHHe 1) HyJKHO rroeTaBHTb senH'IIIHY 1{1 I H: 

'& (!{!) = t -t x 0+b- fn _!/!__ ~ M m M J + ________ JL_ __ (7) 
a 

npll paeeMOTp9HIIII npiiHIIMaeTeR, 'ITO B llaeanbHOM tjJOpMIIpOBaTene nepe

rpy3K8 aaeTyrraeT noene rrpoxo)KaeHIIH IIMnynbea 'lepe3 see ¢opMHpyiOmHe 

3B9HbH 11 npOHBnHeTeR KaK o6pe3aHHe neperpyJKaiOwero HMnynbea BhlWe MaK

eiiMyMa BToporo IIMrrynbea 6e3 3aTHI'HB8HHH erraaa IIMITYnbea. B Ta6nHuax 

1,2,3 ITOK838Hbl 'IHeneHHhiepe3ynbT8Tbl pae'leTOB anH 1{1 = 10-2 H !{!= 10-3. 

4 Heneaaoe onpeaeneHHe t P ( 1{1) 11 t b ( ~ ) 

3Ha'leHHH t p ( ~) II f b ( ~ ) MOJKHO Bbl'llleniiTb e rrpOH3BOnbHOH, Hanepea 

3808HHOft TO'IHOeTbiO K8K peweHHH ypaBH9HIIH BH08 Z = rp ( z), KOpHH KOTOpb!X 

MOJKHO OrrpeaenHTb C ITOMOWbiO HTepaUHOHHOI'O rrpouecca: 

zo /zit+!=¢ (zk ) ' (8) 
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I 

-. 

KOTOpbiit CXOJlHTCSI K KOpHIO z 1 E (a, b), eCnH 

lcf>'(z)l'S.. q < l JlnSI z E I a, b I 

B npHnO)I{eHHH 5 IIOK838H01 'ITO OCHOBHhie 38BIICIIMOCTII npHBOJlSITCSI 

K BIIAY (8) C npaaoft '18CTbl01 YAOBneTBOpSIIOWeft CXOAHMOCTH: 

z L_ fn (znln l) +-l_ fn _j_ + l 
xn xo 1/1 

(9) 

I'Ae X O - a6CUHCC8 nepBOI'O M8KCHMYM8 

z =(t/r)/x 0 , 

W - anre6palltJeCKOe Bbip8)1{9HHe, 38BHCSIWee OT q1 1 Z 1 m II n 1 1/J - HCKO

MOe aaaqeHHe OTHoweHHSI U ( t) I U M 1 

8hi'IHCneHHbie SITIIM CUOC060M 3H8'1eHHSI npHBOASITCSI B Ta6nHU8X 1, 2 H 3, 

Bhi'IHCneHHSI rrpoH3BOAHnHCb no nporpaMMe Cf)P Sl , peanHaoaaaaoft aa anro

pHTMH'IeCKOM Sl3hi~e FORTRAN-fi3 AnSI 3BMCDC-l604A.B nporpaMMeCfi)PSI 

OUIH6KH onpeAeneHHSI BenH'IIIH t P ( 1/J ) H t b ( t{f) MeHbiiie OAHOI'O IlpOU9HT8, 

0II!116Ka onpeAenSin8Cb B npouecce Bhi'lHCneHHSI B COOTBeTCTBHH C OTHOIIIeHHeM: 

lzk+ 1-zkl 'i. (1-q)£/q, 

I'Ae E - AOUyCTHM8SI a6comOTH8SI OUIH6Ka, 

BbiBOAbl 

VIa Ta6nHU 1,2 ,3 H I'p8$HKOB H8 pHC, 1 8 1 6,B BHAHO, 'ITO paC'IeTHOe pa3-

peiiiaiOUiee BpeMSI ABeT 6onbiiiYIO HH$OpM8UHIO, 'leM paapeUI8IOIUee BpeMSI, IIPH

BO.IlHMOe B pa6oTe/1 /, TipeHMyWeCTBOM SIBnSieTCSI H T0 1 'ITO IlpH SITOM onpe

.oeneHHH MOJKHO cpaBHHB8Tb SIKCIIepHMeHTanbHO nony'leHHbie peaynbT8Thl C TeO

peTH'l9CKHMH 11 1 T8KHM o6pa30M 1 BBeCTH 06~eKTIIBHyiO OUeHKY K8HeCTB8 .08H

HOI'O KOHKpeTHOI'O yCHnHTenSI, 3TO OTHOCHTCSI H K onpeAeneHHIO BpeMeHH BOC

CT8HOBneHHSI nocne 8MIInHTYAHOft rreperpy3KH ycHnHTenSI, Y!a Ta6nHU BHAH01 

'ITO BpeMeHa BOCCTaHOBneHHSI IIOCne 8MIInHTY.OHhiX neperpy30K npH m = 1,2 H 3 

Mano oTnH'laiOTC51, CymecTBeHHOe yxy.omeaHe pacqeTaoro paapemaromero apeMe

HH H BpeMeHH BOCCT8HOBneHHSI nocne neperpy3KH nonyqaeTCSI npH pa6oTe 

C OUTHManbHblMH KOHCT8HT8MH $OpMHpOB8HH51 B cny'l851X m "' 2 H m = 3, TipH-
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I 

BeAeHHble B Ta6JIIiU8X 1,2,3 COOTHO!lleHiiSI lllyMICH:I'H8JI 11pH: HeOI1TiiM8JibHOM 

¢opMH:pOB8HH:H: 110K83biB8!0T YXYA!ll9HH:e 8TOI'O COOTHO!lleHiiSI H8 7% AJISI m = 2 

1i H8 1 4% - AJISI m = 3. 

0ony'!eHHhl9 ¢opMyJihl H: T86JIH:Uh1 0 K8K 11 rrporpaMM8 AJISI M8llll1HHOI'O C'l9T8 0 

Moryr 6hiTh 1iCITOJih30BBHbi 11 rrpli pe!lleHHii apyrHx aaanorH'lHbiX 3aJla'l. 

DpliJIO)I(eHiiel 

HarrpSilKeHiie Ha BhiXOJle ¢opMHpyromero RC ycTpoM:crBa c OllHHBKOBbiMH 

KOHCT8HT8MH BpeMeHH 11pH 110Jl8'le eJlliHH'lHOI'O CK8'IK8 H811pSI)I(eHHSI H8 BXOJl, 

BpeMR JlOCTH)I(eHHSI M8KCiiMYM81 M8KCHM8JibHOe H811pSI)I(eHHe If 011TiiM8JibH8R 

KOHCT8HT8 ¢opMHpOB8HHSI AJISI CJIY'l8SI m 

u ( t) I ( _!_)n - _!.. 
n. T e r 

UM 
n" ,2 

-------- + ---------
n! en n! e xo 

HMeJOT Bliil/5 I: 

__!...,. = n = x o 
T 

T 
opt. 

___ l____ v A~-
s V 2n -l 

CMe!llaeM H8'l8JIO KOOpA1iH8THOH CHCTeMbl B TO'lKe XO • Dp!i6JIH)I(eHHO 

rrpeACT8BHM 118Jl8!0lUHH y'laCTOK 110CJie M8KCH:MYM8 8KCI10HeHTOH 1i 11p11p8BHSI9M 

¢yHKllli!O 1/J U M • !1CKOMOe H8Mii pe!IleHiie 110JIY'IHM, pe!llaSI OTHOCHT9JibHO t ypaB--. 
HeHH9 

1/J _ _A __ 
n! e xo 

- "..!._ + & 
--- e r 
n! 

DponorapHci>MiipyeM Bhipa)l(eHHe: 

b + x0 - fn t/I .2 
f ( 1/J ) = T -------------- • 

P a 

nnSI 011peJleneHHSI Koa¢¢iiUiieHTOB 11pHp8BHHB8eM ci>YHKUHH: 

( .!_ + XO ) n 
T 

e -({- +xrJ 
e 

-a-!..+& 
T 

8hi61ipaeM JlBe TO'IKH COBI18JleHiiSI o6eliX ci>YHKUHH B 06JiaCTH B03MOlKHbiX 

pe!lleHHll _!_ : J_ = x 7 H J_ = x
2 

H rrocne pe!lleHiiSI CHCTeMbl ypaBHeHHH AJIR 
T T T 

Koacl>cl>liUHeHTOB rronyqaeM: 

12 

i 
;.I' 

I ,, 
r 

~11-

::{ 
t' 

a l - --~-- fn ~~_..? __ 
X 2- X l x 1 + n 

b n [ - l + f n ( x2 + n ) -
x2 x 2 + n 

---- fn --------
x 2 - XJ XJ + n 

1.J HCJieHHhie B9JIIi'lliHbl K08¢¢HU1i9HTOB a li b 11pH x1 = 8 

B ra6nHue 1. 

OnpeaeneHiie BpeMeHH BOCCTBHOBJieHHR rrocne aMnJIHTY 

CBOJlHTCSI K pe!lleHH!O TOH )1(9 38Jl8'lli, HO 11PH yCJIOBHH, 'ITO 

HMeer aMITJIIiTYilY, B N paa rrpeBbi!IlaJOmyro aMrrJIHTYilY BTopor< 

A8 11pH6JIHlK9HHOe ypaBHeHiie 6yAeT HM9Tb BHA: 

1/J ___ ! 
n!e;o-

N -" _!._ 
--- e r 

+ & 

n! 

3ro Bhlpa)l(eHHe rrocne norapHci>MHpoBaHHSI Aacr: 

t (1/J) 
x + b - f n _£_ .2 __ Q_ ________ _Jt__ 

= T 
p a 

r.e. paBHOCHJihHO yMeHh!lleHHJO tjJ B N paa. 

DpHJIO)I(eHHe 2 

!51 
cl>opMyJibl AJISI CJiy'laSI m = 2 HMeiOT BHJl 

u (t) 

tMK 

UMJ 

t 

( .!_) n e- T( n + 1 !_ ) 
(n+ l)! T 

n+l ± Vn+2 = x0 ,m 

Vn+J (n+l-vn+l)" 

( n+ l)! en+ 7- y';+l 

T 

K=l,2; Topt.=Tm2 

.2 

(n+1)! exo 

13 
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l 
( 

!i· 

a = l - ___ !!___ fn --'~.t...!~--
X 2- X l x 1 + n 

b n ( - l + f n ( x2 + n ) -
x2 fn x-;=-x, 

x 2 + n 
-------- ) . 

x 1 + n 

qiiC1leHHbie Beml'iiiHbl K08cPcPIIUIIeHTOB a II b ITpl:l X7 = 8 II X2 

B Ta6n1:1ue 1. 

16 ABHbi 

OnpeneneHIIe BpeMeHI:I BOCCTaHOBneHI:Ig nocne aMnnHTYAHOfi neperpy3KI:I 

CBOAI:ITCg K pellieHI:IIO TOH )!(e 38A8'il:l, HO np1:1 ycnOBIIII, 'iTO nepBbiH IIMITy1lbC 

IIMeeT aMIT1111TYAY, B N paa npeBbiiilaiOmyiO aMnniiTYAY BToporo IIMnynbca. Tor-

na ITpll61lll)!(eHHOe ypaBHeHIIe 6yAeT IIMeTb BIIA: 

1/1 --~-n!e;o-
N -a _!._ 
-- e r 

+ b 

n! 

3TO Bhlp8)!(eHI:Ie nocne norapllcPMIIpOB8HI:Ig ABCT: 

t(!/J) 
x + b - f n ...J!_ .£ __ Q_ _________ Jt__ 

= T 
p a 

T.e. paBHOC111lbHO yMeHbllieHI:IIO 1/J B N paa. 

flpl:lnO)!(eHI:Ie 2 

/5/ 
cl>opMynbi nng cnyqag m = 2 I:IMelDT BI:IA 

u (t) r;~111 ( -;)" e- -f-( n +, 
T 

t 

t MK 
n+l ± ,)n+2 = xO.m K = 1,2; T =T 

opt. m2 

UMI 

,)n+J (n+J-,)n+J)" 

( J)
l n+l-.,;-;;+T 

n+ . e 

.£ 

(n+J)! exo 

13 
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CMemaeM Ha'lano KOOpAHH8THOH CHCTeMbl B TO'IKe tMz. f1pH6nH)KeHHO npeACTa

BHM y'laCTOK nocne M8KCHMYM8 :3KCITOHeHTOH H npHp8BHSieM ~YHKUHID ¢ UMI: 

1/J 
f 

(n+l)!e"O 

l 

( n + l)! 

t 
e-ar+" 

t ( 1/J ) = r xo + b - fn 1/J f 
a 

OnpeaenSieM eenH"iHHbl K0:3tPi!JHUH9HTOB KBK B npHnO)K9HHH 1: 

t n -(++xm) t 
-(-+x)e (n+l--r m r -Xm) e 

-a.!....+ b r 

n 

a = l - n __ 7_ ( f n x z+ n + l + y n + l 
X 2- X I X I + n + J + ..,fii+T 

+fnv x2+vn+l 

XI+ v;;+T 

b =- ( n+ l + y---;;-;7) + n [fn ( x 2 + n + l + y---;;-;7) J xz + V--;;-;-;-

-.. 
n +fn ~(fn V 

X 2-x I 

x +n+l+vn+ l ) 1 . 

x 1 +n + l + yn-:;:-l 

'iHcneHHbl9 3H8"ieHHSI KOs<f><fJHUHeHTOB a , b , X O , f npH x 1 = 10 

H Xz = 20 A8Hbl B Ta6nHUe 2. ilnSI onpeaeneHHSI HHTepeana Me)KJ:lY HMnynhC8MH 

npHMeHHM ~OpMyny (3): 

tp(¢) =fMl -tM 1 +t¢=r(2y~ + 
x + b - fn ¢ f 

a 

Pact~eraoe paapelllaiDmee epeMSI anSI r = r ( m = l) H anSI r = r , ( m = 2) opt. op • 

):{8HO B Ta6nnue 2. BpeMSI BOCCT8HOBneHHSI OITpeaenSieM K8K B npHnO)KeHHH 1. 

14 ,,} 
i 

L__ .... ....______ 

f1puno)KeHne 3 

/5/ 
llng m= 3 He06XOilHMbie <j>opMynbi HMe!OT BHA 

U( tJ _l __ (_!_J" .-f-[(_!_J 2 
_ _!_ 2(n+2J +(n+1J 

(n+2J! T T 

~ = n +2 + 2 y n + 2 cos 
T 

¢ 0 + 2" K 
3 xO,m 

UMI 

(n+2+2-'n+2 ¢ +277K V COS J n ( 

-------- 3 n+2J 
( • +211 • <• + '+' v.+> ..-'i>o+'" > [4•1•~ 30" .:! 3 3 

.p 

t( .p' 

~ 

(n+2J! e xo (n+2J! 

xo-t- b - fn .P ~ 
0 

-a...!...+ b 
e T 

OnpeaenSieM eenH'IHHbl KOS<j><j>HUHeHTOB KBK B npHnO)KeHHH 1 

f -(L+x ) f 2 f 
(-+X J"e T m[(-+x J -(-+x J2(n+2J+(n+1J( 

r m r m T m 

0 = 1 -
_n __ fn Xz + xm 

Xz- X l X l + X m 

nD;" v-o; 

D =[(x+X J 2 -(x+x J2(n+2J+(n+1J(n+2J] 
p p m p m 

b =-Xm+n [fn(x
2

+xmJ :)D2 - ~ fn 
x2 - x 1 

Xz +Xm 

x 1 + xm 

Ecnu BOcnonb30BaTbCSI <j>opMynoH (3) llnSI pact~eTHOr 

BpeMeHH, nony"'HM: 

tP (,PJ =2vn+2 [cos j'o+sin({a-+30°J} 

15 
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n p H n 0 ~ e H H e 3 

/5/ 
Ll.ns m= 3 HeOOXO!IHMbie cjlopMynbi HM8!0T BH!I : 

U( t) 
1 - ...J.... 2 ___ (.!_)ne r [(.!_) -...!..2(n+2)+(n+1Hn+2)], 

(n+2)! r r r 

~ n +2 + 2 y n + 2 cos 
r/> 0 + 211 K 

3 
X 

O,m 
K = 1,2,3, 

UMI 

(n+2+2-'n+2 rf> +277K V COS ) n ( 

------------- 3 n+2) 
(n+2)! e(n+2+2Yn+2 cosCko+277) [4sin1(30o+~)-1]- f 3 3 - ----~ 

(n+2)1exo 

t/1 

t( t/1 ) 

£ 
(n+2)! e xo ( n +2)! 

x o+ b - fn t/1 f 
0 

-o...L+& 
e r 

OnpenenseM BenH'lHHbi KOscjlcjJHuHeHTOB KaK B npHno~eHHH 1. 

f -(L+x) f 2 f -o...L +& 
(-+X )ne r m[(-+x) -(-+x )2(n+2)+(n+1Hn+2)]= e r 

r m T m T m 

a= 1 -
n 

X2- X I 

f x2 + 
n--

X 

X I +X 

m 
n---,;;
YO"; 

D =[(x+x ) 2 -(x+X )2(n+2)+(n+1)(n+2)] 
p p m p m 

- X 
b =-Xm+n[fn(x 2 +x )\)'D 2 - ~fn 

m x2- XI 

X2 +X m 

XI+ xm 

p = 1,2, 

\)'~ 
D2 

EcnH Bocnonb30BaTbCH cjlopMyno~ (3) nns pac'leTaoro paapewarowero 

BpeMeHII, nony'lHM: 

xo+b -f'.nt/lf 
tP (t/J) =2vn+2 [cas ~o+sin({a-+30°)] + 

a 

15 
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L 

Kos<jl¢11UHeHTbi a , b , x 0 , f Bbi"'HCnSieM JlnSI x 1 = 12 11 x 2 = 24. 8TH 

aHa"'eHHSI llBHbi B ra6naue ( 3). OrrpeJleneHHe speMeHH soccraaosneHHSI rrpo

BOilHTCSI KaK B rrpHnoJKeHHH 1. PeaynbTBTbi Bbi"'IICneHHli llBHbi B rolf lKe ra6nH

ue. 

Dpano*eHHe 4 

CooraomeHHe myM/c11rHan rrpH HeorrrHManbHOM ~opMHposaHHH orrpeJle

ngercg ~opMynaMH/5/. Jlng m = 2 6yJleM HMeTb: 

u2 = (2n-2)! 3 
w [(n-7JI]222n+2 n(n+ 1) [A -r-+Br (2n -1}]', 

nonOlKHM 

r = r opt. ( m= 1 ) = 1 y ~ 
..;rn:=r B 

H ( n+ I -.,;""-::;JJ 
- = --·"--------s 

~ n ( 2n- 2) I {' 2 n -1 ~A B - 1107 ( 1!. ) . S opt. 

Llng m ~ 3 

fi2 
w 

nonOlKHM 

2 "( n + 1 - ...[ii"+T'Jh 

3 (2n -2 J! [A .!, + B r ( 2 n- 1 ) ] • 
r [(n-1)!2 22n+l n(n+1Hn+2) 

r = r opt (m :1) = 
..;rn=r 

y A B I 

- o ifJo (n+2-2yn+2 •ln(JO +-y-1 
_!!_= • ~0115(2n-2)!n(n+1Hn+2) 'f./AS =1

1
14( H} • 

S n+2 - o ifJ o ifJ S opt 
2 [n+2-2yn+2 sln(30 +..!:1.) [sin 2 (30 +-OJ- 01 251 

3 3 

l.f HCneHH&Ie aaa'leHHH HIS naa&J B ra6nHuax 2 H 3. 

16 

D p H n 0 )I( e H H e 5 

06ruee Bblp8)1(9HHe JlnSI OCHOBHbiX COOTHOID9HH:li: rrpet: 

um (x) x" e-x pm-1 (x) I 

r.lle x = t I r H Pm-1- rronuHoM creneHH m -1 ( m- 'IHCJ 

.nng Bbi"'IICneHHSI senH"'IIH t P ( t/1) H t & ( t/1) Yll06Ho pacc1 

U ( x) 
m 

Uiil' 
n -x0(z-l I W 

= Z e m-1 I 

rlle z = xlxo; Wm-l = Pm-l (zx 0 ) IPm-l (x0 ). 

EcnH B paseHCTBe (10) rronolKHTb Um(x)IUMI =t/1 H rro1 

pH~M, TO rrony"'HTCSI yJlo6aag JlnSI rrpouecca (8) aarrHCb (9), 

rp ( z) rronyqaercg: 

cp( z) = _1 fn ( zn I W 
1 
I) + _1_ fn _l + 1 

Xo m- Xo "' 

HccnellOBaHHe rrepsoli rrpouasollHOli BhlPB*eHHSI (11) 

I cp '( z) I= 1 ,llnSI 3Ha"'eHHll: z m 1 orrpeJlengeMbiX o6IUHM cooT! 
I 

= x~ lx 0 (i=0
1
1

1
2) i=0

1 
... 1 m-1 1 rJle x1 - KOpHH ypaBHeryHSI U, 

pacraromeM no i rropSIJlKe. 

KaK 11 cneJloaano O*Hil8Tb, Y"'IITbiBaSI xapaKrep aas11c 

ycnosue cxoJlHMOCTH rrpouecca (8): rp '(z)::;; q < 1 BbiiiOnHSI 

z > max ( z 0 1 z 1 1 • • • ) • 

B rrpiiBelleHHOli rrporpaMMe JlnSI Bbi"'IICneHIISI senH"'IIH 

OIDH6Ka B HX OIIpeneneHIIH OUeHIIBaeTCSI H8 K8lKJlOlf HTepaUH~ 

BHSI 

r.lle 

lzlc+l -ZJc I < - q" 

q" 
E 

q lc = max [ I cp ' ( z 1c ) I, I cp ' ( z lc+ 1 ) I 1 · 

BenH"'HHa E orrpellenger a6conrorayro omH6Ky B aaaqeHHH 1 

17 



0 p H n 0 * e H H e 5 

06mee Bblp8*8HH8 JJ.nSI OCHOBHbiX COOTHOIIIeHHi!: npeJJ.CT8BHM B BHJJ.e 

um (x) Xn e-x pm-1 (x) , 

rJJ.e x = t I r H P m _ 1- nonHHOM cTeneHH m - l ( m - 'IHCno JJ.H<!J. uenet!:). 

nnSI Bbi'II!CneHIISI BenH'IIIH t P ( 1/J J II t b ( 1/J J yno6HO p8CCMOTpeTb 'l8CTHOe: 

U (xJ 
m 

-u;J 
n -x0(:c-1 I W 

= z e m-1 , (10) 

rJJ.e z = xlxo; Wm-l = Pm-l (zx 0 ) IPm-l (x0 ). 

Ecn11 B paBeHCTBe (10) rronmKI!Tb Um(xJIUMI =1/1 11 rroToM B3SITb nora

PII~M, To rrony'IIITCSI yno6HaSI nnH rrpouecca (8) 38II11Cb (9), rne nnSI ~yHKUIIII 

¢ ( z) rronyqaeTCSI: 

cp(z) = _l fn (zniW 
1
1) + _l_fn-1 + l 

Xo m- Xo tP 
HccneJJ.OB8HIIe rrepBot!: rrpOII3BOilHOH BhlPB*eHIISI (11) noKa3hlBaeT, 'ITO 

I cp '( z) I= l JJ.nSI 3H8'leHHH z m , onpeJJ.enHeMbiX o611111M cooTHOIIIeHHeM z m = 
I I 

= x~ lx 0 (i=O,l,2J i=O, ... ,m-l,rne x
1 

- KOPHII ypaBHeHI!SI U~(xJ = 0 B B03-

paCT810IUeM IIO j IIOpSIJJ.Ke. 

KaK II cnenoBano O*Hil8Tb, Y'li!Tb!B8SI xapaKTep 38BI!CIIMOCTeH um ( x), 

ycnoBIIe cxOJJ.IIMOCTII rrpouecca (8): ¢ '(zJ~ q < l BhmonHSieTCSI JJ.nSI mo6oro 

z > max ( z 0 , z 1 1 ••• ) • 

B rrpiiBeJJ.eHHOH rrporpaMMe nnSI Bhi'IHCneHHSI Benll'liiH t P ( 1/1 ) H '" ( r/1 J 

Olliii6Ka B IIX OIIpeneneHI!II OUeHHB8eTCSI H8 K8*1l0H I!TepaUI!II IIpOBepKOi!: ycno-

BIISI 

rJJ.e 

lzlc+l -ZJc I < - q" 
qlc 

E 

q " = max [ I cp ' ( z 1c ) I 1 I cp ' ( z lc+ 1 ) I ] • 

BenH'lHHa E onpeJJ.enSieT a6coniOTHYIO owH6Ky B 3Ha'leHHH t P ( t/J), t" ( t/J ) • 

17 



PROGRAM COPS! 

E=.OOI 

B=I• 

DO 5 I5=I,5 

B=B•IO. 

PRINT IOOO,B 

IOOO FORMAT(30X,5H B•,E20.IO) 

BO=LOGF(B) 

DO 5 J5::I,IO 

J5I=J5 

AN=FLOATF(J5I) 

S=SQRTF(2. +AN) 

FIO=ACOSF(I./S) 

PRINT IOOI,AN 

IOOI FORMAT(JOX,5H AN=,E20.IO) 

DO I I=I,J 

ZO=ZOF(I,AN,FIO) 

OMEGA=OMF(I,AN,FIO) 

ZIT=2.H(AN+2.)/ZO 

BOI=BO/ZO+I. 

PRINT I002,ZIT 

1002 FORMAT(20X,5H XO:,E20.IO) 

Q=O. 

DO 2 J=I,25 

W:OMEGAHWMF(I,AN,ZI'IWZO) 

Wl=ABSF(W) 

ZITI=LOGF((ZITMHAN)HWI)/ZO+BOI 

S=(ZITIHHAX)HWHEXPF(-ZO.(ZITI-I.)) 

SI=ABSF(ZITI-ZIT) 

QI=D'Nli!F(l,AN, ZITI, ZO, W, OMEGA)/ZO 

18 

IF(Q-QI) 3,3,4 

3 Q=QI 

4 QI=((I.-Q)/Q)ME 

ZIT=ZITIHZO 

PRINT I003,SI,S,ZITI,ZIT 

ZIT=ZITI 

IOOJ FORMAT(IOH 

HIOH 

/Z-Z/=,E20.IO,IOH U/UMAX:,E20.IO, 

2 

I 

5 

Z=,E20.IO,IOH 

IF(SI-Ql) I,I,2 

CONTINUE 

COJITINUE 

CONTINUE 

BNll 

FUNCTION ZOF(I,AN,FIO) 

II .. ! 

GO TO(I,2,3),II 

I ZOF=AN 

RETURN 

2 ZOF=AN+I.-SQRTF(AN+I.) 

RETU!U~ 

X=,E20.IO) 

3 ZOF=AN+2.-2.HSQRTF(AN+2.)HSINF(.523599+FI0/3.) 

RETUnN 

END 

FUNCTION OMF(I,AN,FIO) 

rr .. I 

GO TO (I , 2 , 3 ) , II 

I OMF=I. 

RETURN 

2 OMF=I./SQRTF(AN+I.) 

RETURN 
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I 

3 OMF•I./(4.•(AN+2.)•((SINF(.523599+FI0/3.))RK2-.25)) 

RETURN 

END 

FUNCTION WMF(I,AN,Z) 

II=I 

GO TO(I,2,3),II 

I WMF•I. 

RETURN 

2 Wr.IF:AN+I.-Z 

RETURN 

3 WMF•(AN+I.)•(AN+2.)+ZK(Z-2.•(AN+2.)) 

RETURN 

END 

FUNCTION DWMF(I,AN,ZITI,ZO,W,OM) 

II•I 

Z•ZI'!'IKZO 

ZI=AN/ZITI -. GO TO(I,2,3),II 

I D'NMF=ZI 

RETURN 

2 DWMF,..zi-ZOKOM/W 

RETURN 

3 DWMF•ZI+2.K(Z-AN-2.)KOM/W 

RETURN 

END 
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nporpaMMa Bbi'IHCnHeT fp (t/J) 1 tb(t{l) IIpH cneAY!OlllH' 

MeTpOB 

m 
-1 -4 

1,2,3; n = 1 -t 10; t{l = 10 of 10 • 

npH )l{enaHHH 9TH rrapaMeTpb1 1 K8K H BenHqHHa OlllH6K 

H3MeHeHbi. TeM caMhiM pacwHpHeTCH o6nacTb aHa"ieHI! 

nporpaMM8 Bbi.AaeT H8 IIe"iaTb: 

.AnH K8)1{.A0I"O t{l: t{l H 

IIOCne.AOB8TenbHO BCe 3H8"i9HHSI n • 

Ll.nSI Ka*.aoro n rrocneaoeaTenbHO .anSI Ka*.aoro m 

3H8"i9HH9 Z3' 

B 4 CTOn6ua IIO.A z 3' : 
a) rrepBbiA cTon6eu - I z k+ 1 - z k I 

6) BTOpoA CTon6eu Um(z) IUml 
Bbi"i ucneHHbie 

B) TpeTHH CTon6eG Zk 

r) "ieTB€pTbiH cTon6eu zk X 0 = X k 

IIO HTepaUHSIM. 

Bee HAeHTHIPHK8TOpbi B rrporpaMMe COOTBeTCTBY!OT IIJ: 

HHHM, aa HCKnJOqeHHeM BenuqHHbi J I t{l , anH KOTopoii: Herro. 

KaTop B • 

fl H T e p a T y p 8 

1. A.E. nlKnnnecnn. CnrHan, WYM H paapewarowaSJ cnoco6HOC 
ATOMH3AaT, 1964. 

2. K.r. POAHOHOB, nu CaM PeH. Coo6weHHe OHf!H, 3-3259, 

3. A.M. 3y6apeea, r.r. Cy66oTHHa, B.r. Cy66oTI!H. Coo6weH~ 
ny6Ha, 1969. 

4. E.Fairstein. IEEE Trans.Nucl. Ns-13(Feb.l9€ 

5. C.H. OpMaHAlKHeB. Coo6weHHe OHfll-1, P13-6219, ny6Ha, 

PyKonucb nocrynuna e uaaarenbcl 
7 SIHBapSI 1972 roaa. 
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TiporpaMMa Bhi'IHCn.lleT tP ( t/1) , t b ( t/1) npH cnellYJOlllHX aaa'leHH.IIX napa

MeTpoB 

m ·'· -1 -4 1,2,3; n= 1 .. w; 'I'= 10 .. to . 
TipH )l(enaHHH :3TH napaMeTpbi, KBK H BenH'IHHa omH6KH E , MoryT 6biTb 

H3MeHeHbi, TeM caMbiM pacmHp.lleTC.II o6nacTb 3Ha'leHH.II napaMeTpoB, 

TiporpaMMa BbillaeT aa ne'laTb: 

)ln.ll K8)1(Jl0I"O t/J: t/J H 

nocneJlOBaTenbHO Bee 3Ha'leHHSI n • 

lln.11 KB)I(JlOI"O n nocneJlOBaTenbHO Jln.ll KB)I(JlOI"O m 

3H8'1eHHe .Z 8' 
B 4 CTOn6Ua IT Oil .Z 3' : 
a) nepBbiJ:l: cTon6eu - I .z I<+ 1 - .z" I -· 
6) BTOpoJ:l: CTon6eu Um (.z) I Uml 

Bbi'IHCneHHbie no <iJopMyne 

B) TpeTHli cTon6eu .zrc 

r) 'leTB€pTbiJ:l: cTon6eu .zlc X 0 = X lc 

no HTepaUH.IIM, 

(10) 

Bee HlleHTHcPHKBTOpbl B nporpaMMe COOTBeTCTBYIOT npHH.IITbiM 0603Ha'le

HH.IIM1 38 HCKnJO'IeHHeM BenH'IHHbl J lt/J, )ln.ll KOTOpOH HCnOnb30B8H HlleHTHcPH-

K8TOp B • 

fluTepaTypa 

1. A.B. L!JKunnecrru. Curaan, wyM u paapewaJOWaSI crroco6aoCTb ycunuTenell 
AToMuaaaT, 1964, 

2. K.r. PoaHOHOB, nu CaM Pea. Coo6weaue OJ.HH1, 3-3259, L!y6aa, 1967. 

3. A.M. 3y6apeBa, r.r. Cy66oTuHa, B.r. Cy66oTHH. Coo6weaue OJ.HH1 13-4458, 
L!y6aa, 1969. 

4, E.Fairstein. IEEE Trans.Nucl. Ns-13(Feb.l966) p. 596. 

5. C,J.1, OpMaHAJKHeB. Coo6weaue OJ.1fH1, P13-6219, Lly6aa, 1972, 

PyKOIIHCb IIOCTYIIHna B H3AaTenbCKHli OT)len 

7 SIHBapSI 1972 roaa. 
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