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l1cnonb3DBBHHe R C ljlopMHpoBaTeneJ:i c TpexKpaTHbiM aH!jlljlepeHuHpoBa

HHeM ABeT B03MD>KHOCTb 5b!CTpD BOCCTBHBBJIHBBTb pa50'!HH pe>KHM YCHJIH

TeJibHbiX ceKuHii nocne aMnnHTYAHDJ:i ne perpy;KH I 1 I, 'ITO o'!eHb cymecTBeHHD 

npH H3MepeHHSIX B HH3K03HepreTH'l Hb!X Y'IBCTKBX CITeKTpOB Ha ljloHe JlHHHH CO 

3HB'IHTeJibHD 5onee BhlCOKOH 3HeprHeJ:i, 3TO TBK>Ke CylUeCTBeHHD H ITpH pa5o

Te C HMITyJibCHbiMH HCTD'IHHKBMH '1:8 CTHU, 

B aToJ:i pa5oTe ABHhi peaynbTBTbi aHanHaa R C ljlopMHpoBaTenSI c Tpex

KpaTHhlM AHijJ~epeHuHpDBBHHeM H n -KpBTHhlM HHTerpHpOBBHHeM HMITYJlbCOB 

DT rronynpOBOAHHKOBOI:'O AeTeKTOpa, nonyqeHhl pac'!eTHhle ljlopMyJihl L{JISI ljlop

Mbl HMITYJibCa, OTHDllieHHH myMICHI:'HBJI, paapeUIBJOlUero BpeMeHH H onpeaene

HHH BJIH~HHSI ljlpOHTOB BXOAHhlX HMITyJibCDB HB BMITJIHTYAhl BhlXOAHhlX HMITynb

COB, CpaBHHBBIOTCSI napaMeTpbl CXeM C O):{H0- 0 ABy- If TpeXKpBTHb!M AH!jlqJepeH

UHpOBBHHeM H, B CBH3H C 3THM 0 BI>IBe):{eHhl HeKOTOpb!e !flopMyJibl AJIH CJiyqaeB 

O.OHO- H .OByKpBTHOI:'O .OH!jlljlepeHuHpDBBIIHH, npH BIIBJIH3e llpHHSITO, 'ITO Bee 

KOHCTBHThl A!fljlljlepeHUHpOBBHHH If HHTei:'pHpOBBHHSI OAHHBKOBhl , PeaynbTBThl 

pBC'leTOB ITpe.QCTBBJieHbl B BHL{e Ta5JIHU H rpaljJHKOB, 

¢opMa BhlXDLIHhlX HMITyJibCDB ¢opMHpOBBTeJIH 

EnoK-cxeMa ¢opMHpoBaTeng .OBHa HB pHc. 1. npH BHBJIH3e rrpHHSITO, 

'ITO 5yljJepHbie KBCKB.Qbl HMeJOT 5eCKOHe'!HO BhiCOKHe BXDAHbie H 5eCKOHe'!HO 

MBJlbJe BbiXDLIHbJe COITpOTHBJieHHH, If BCe RC nerrH HMe!OT OAHHBKOBbJe KDHCTBH

Tbl BpeMeHH, 
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OnepaTopaoe ypaBaeaHe unH BhlXOUHoro aanpH*eHHH npH nouaqe euH-

HHqHoro CK8qK8 H8ITPH*9HHH H8 BXOA CHCTeMbl HMeeT BHU: 

m-1 2 

u - p - p 
(p}- n 1 n+m - 1 n+J 

r (p + -;-) r(p + 7J 
rue T - KOHT8HT8 AH<f><f>epeHUHpOB8HHH H HHTerpHpOB8HHH1 n - KOnHqecTBO 

HHTerpHpyiOWHX 3BeHbeB, m -KOnHqecTBO uH<P<i>epeHUHpy!OWHX 3BeHbeB. 

OpHrHaan $yHKUHH aanHweTcH: 

t 

t n -- t2 t 
U(t} = __)__ ·- e r [- -2-(n + 2) + (n + 1)(n + 2)] . 

( n + 2)! T n T 2 T 

(I) 

BbiXOllHOA HMnynbC HMeeT 3 M8KCHMYM81 nono*eHHe t MK KOTOpbiX Ha

XOUHM nocne npHp8BHHB8HHH npoH3BOUHOft U (t} Hynro H onpeueneHHH KOpHeA 

nonyqeaaoro Ky6HqecKoro ypaBHeHHH: 

2 ¢
0
+27TK 

tMK= r(n + 2)(1 +-=cos 3 ), 
,/n+2 

( 2) 

rue K = 1, 2,3 - HHueKCbl MSKCHMYMOB <f>yHKUHH 1 

cos ¢ = 1 I..;-;;-:;-;· 
0 

BpeMeHa nepexouoB qepea aynb t 0 1. 2 nonyqaeM, npHpaBHHBaH aynro 

U(~ H onpeuenHH KopHH nonyqeaaoro ypaBaeHHH: 

-.. t
0 1

,
2 

= r(n + 2- vn+TJ. 
3anHCbiB8H BbipS*eHHH UnH tM/r H3 <f>opMynbi ( 2) B <f>opMyny ( 1), 

( 3) 

nonyqaeM BenHqHHbi aMnnHTYA nepBoro, BTOpOrO H TpeTbero MSKCHMyMOB. 

BenHqHHbi MaKCHMyMoB unH n = 1 -< 6 uaHbi B Ta6nHue 1. Ha pHc. 3a 

U8H8 38BHCHMOCTb aMITnHTYU MSKCHMyMOB OT Kp8THOCTH HHTerpHpOB8HHH, a 

aa pHc. 2 B KaqecTBe HnnrocTpauHH uaaa <f>opMa HMnynbca unH n = 1. Be-

nHqHH8 nepBOrO MSKCHMyMa HMeeT BHU: 

,----:: ¢o n 

[n+2-2y'n+::rsin(30°+ 3Jl ¢. 
UM

1
= (/) [4sin

2
(30° + -j-J-1] • 

(n + 1)! exp[n +2-2;;::2sin(30°+ T) 
(4) 

4 

'i ,, 
I
J: 
>. 

' 
,;'' 
~:,; ~ 

·I 

t 

Uj 

0,16 

0,12 

008 

0,04 

Bx t"' 't 'l' T '--' f" j --{B-1~ ---ffi=, 

. 1 
~ ~ ·~---------------~~-------

m- 3 n-1 +-
Puc. 1 

t,. 1 ----,---,
"!' 

0,1 I I > >, / "H 

·f\··r·t 
0,04 

2 6 6 10 

ope± \j Puc. 2 

lJM 
0,4 

123456 

Puc. 3a 

f+ 

0,01 
0,01 

t1Xl3 

3,0 

2,6 

2 3 4 S 6 n 

P~.~:. 36 

5 

0) Puc. 4~ 

c•Y.JT t,.. .1 

1 2 3 4 s 

Puc. 36 

40 
r 

30 

20 

10 

5 

1 2 
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Uj 

0,16 

0,12 

008 

0,04 

Bx f' 't' 'l' T L--1 f" l L--1 Bwx. 
~---~ 
. I . 

m- 3 n-1 +-
P~1 

~1------------~--~~ ~ 

0,11 I / ,4#" ,,, ' I 

0 r '\ I I v I I I T"'r • ct 
2 6 8 10 

0,04 

O,D8 

IJM 
0,4 

Puc.. 2 
N -s-

1 2 3 4 5 

Puc. 3a 

_ __,/,(_~~~~-.J'~-----;'~up,, / 1 rH « 10 0.0~1 O) Puc.. 4~ 
tJXl3 

23456" 1 

Pt.e. 36 

5 

u 
['lo] 
40 

30 

20 

10 

5 

2 3 4 5 6" 

Puc. 35 

t.., .o,66'r m·1·const 

m·2 

m•1 

123456" 

Puc. 5 
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0rrTHManbH09 OTHOW9HH9 wyMieHraan 

o.· 
0THOW9HH9 wyMieHraan orrp9.U9nsi9M KaK /2/: 

(I) 

~I~ - - - co co I N ,jU
2 

1 1 oo Yz ({) ({) 00 (X) 0 2 B 
"<:)' "<:)' "<:)' "<:)' "<:)' 

({). 
- =- = -[- r I K(jwJI (A+ ~)dw] 
s UM.I UM.I 2TT 0 (J) 

r- ;b (2; 00 r- 0 

"' C\1 r- (X) - OrrTHManbHaR B9nH~HHa sToro oTHOlli9HHR .onR eny~ag ....... "'<!'. "'.. (!) (!) "'.. "'<!'_ 
<:: - - - - - -<tl .QH~~9p9HUHpoBaHHR 6y.09T (eM. rrpHno*9HH9 1): = r- (X) 00 r-

~-
00 C\1 

::.: 
<::!"> ({) ({) co r- ~ <:: <tl 

10 - - - - - - = ·' v- 0 ¢o <tl :s: 0. 
f-o <:: (I) n+2-2 n+2sin(30+·-) 4 4 

10 <tl r- (!) ({) ({) r- 00 N _ e 3 ,j0,75(2n-2)! n(n+lJV5(2n-1) ,;'AE <tl 
f-o 

..p. 0 "'<!'_ "'.. (!) (!) "'.. 
"<:)' (!) (!) et) (!)- (!) ""S" - - n+2 . ~ n '¢. .. ~ 

I 
,, .. yn+2 2 [n+2-2yn+2 sm(30° + -j-J] [ -0,25 + sin(30°+ --2.) · 

"' I ~-- 0 C\1 ({) r- 00 3 ' 
0 aS r: r;rj a) 0 .. .. "<:)' - "' 0 

.. .. .. .. .. 
11s TaonHuhr 1 H rpa~HKa HB pHeyHK9 36 BH.QH0 1 'ITO IT] II .. C'i 

"" 
..; !!) rD r-: 

~ 
~ .. .. .. .. .. .. HHH OOn99 '19M .QBYX HHT9rpHpyiOIUHX 3B9Hb9B OTH0lli9HH9 WyM1 
::1£ co "'.. 0 00 co "<!:_ 

~ I ~ ~ .. I I 
.. 0 - C'i ci (!) "<:)' yxy.Olli89TeR1 '19M orpaHH'I9H BbiOOp KOnlf~9eTBa HHTerpHpyJ .. 

0 
"'.. 0 00 co (!) C\1 

ci C\1- et) "<:)' 
u) 

I I 

"' 
(X) r- ({) r- - r- I PaspewaiOmee BpeMR 

::1£ r- ({) 

~ 
(!) (!) C\1 

;;:, q 0 0 0 0 

"' I 
0 0 0 0 0 0 

Paspewa~wee speMR orrpe.oeneHo KaK: - .. .. .. 
I 

II 

~ I "'- "'- (!) (!) (!) C\1 E 
.. C\1 (!) "<:)'- maS r- - - (X) ({) co t 01 t02 

~ 
(!) (!) (X) co ({) 

~ IJ U(t)dt 1+1 J ureJdt I+ 1 r U(t}dt I ::1£ C\1 - 0 0 0 ;;:, 
0 0 0 0 0 0 0 t 01 to2 

tpasp = 

.. .. .. 
I IUMI ....... i I "'<!'. 

(X) co C\1 00 ({) r 
0 0 - C\1- ci et) ({) ({) - 00 ({) ({) Bbi~HeneHHSI no sTofi ¢opMyne (eM. rrpHno*eHHe 2) na~· 

"' 
({) - 00 co ({) "<:)' 

....... "'.. C\1 - .... - - ., ..... <:: - - ..: - -- --
-2..;;+i'sin( 30°+~) II 

V n+ 2 ;;:;;: n+ I -j,:;; [n E 

"'l;b 00 "<:)' r- co ({) 

I 
e [e (n+2- n+2) e (n+2+ n 

::1£ -
0 00 0 0 0 t = - 0 0 0 0 0. 

Jo,B (n+2)(2n-l)[n+2- 2;,;-;2 sin (30°+f0
)] ". [sin 

2
(30°+}) · 

;;:, 0 0 0 0 0 0 (I) C\1 :::: ({) g 00 pasp 
0 0 0 0 0 0 ..... <tl r- 0 (X) oo. 0. ci ci ci --II .. -E 

"' I ~- (X) "<:)' (X) 

I I l.fHCnOBbl9 BenH'IHHbl pa3p9lli8IOIU9rO Bp9M9HH llnR eny~ ::1£ (X) ({) 
~ (!) C\1 - ... .. .. .. .. .. 

;;:, q 0 q 0 0 ::1£ 

"" 
.. ...: C'i . !!) 0 0 0 0 0 0 "<:)' rD naHbi B TaonRue 1 H pae. 3e. MHHHMyM ~YHKUHH rrony~ae· 

n = 2 ~ 3, 'ITO eOBIT8.Q89T e oonaeTbiO MHHHMyMa OTH0lli9HH 
00 r- co C\1 r- I I ::1£ 00 - C'(j ({) ({) -::1£ I~ r- "<:)' (!) C\1 - co r- (X) r- co 

;;:, 0 0 0 0 0 ;;:, (!) C\1 C\1 - - -
0 0 0 0 0 0 0 0 0 0 0 0 

I 
3aBHeHMOeTb BMITnHTY.Obi BbiXDllHOrO HMITynbea 0' 

" - C\1 (!) "<:)' ({) co .QnHT9nbHOeTH ~pOHTa BXOllHOrD HMITynbea 

" I - C\1 "' 
"<:)' ({) co I 

Dony~eHhl ~opMynhi 1 orrpenenR~IUH9 eBR3b M9*llY <fJ 

aoro HMrrynhea t~ H aMnnHTy.oofi Bbrxo.oaoro HMrrynhea U (t} 

6 e ITOMOIUbiO KOTOpbiX orrpe.oenRnaeb 38BHeHMOeTb: 
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OnTHManbHoe oTHorneaHe rnyMicHraan 

0THQWeHHe rnyMfCHrHan onpenenReM K8K /2/: 

N 
s 

vff2 00 

- = _z_ [ 1 r I K (. 112(A B ~ 
UM1 UM

1 
217· Jw +-:-:-TJdw] 0 (r) 

QnTHM8nbH8R BenH~HHa 9TOrO OTHOllieHHR JJ.nR cny~aR TpeXKpaTHOrO 

JJ.H~~epeHUHpOB8HHR 6yneT (eM. npHno*eHHe 1): 

-- o ¢o , 
n+2-2..jn+2sin(30+·-) .. --- 4 

N e 3 ..j0,75(2n-2)!n(n+J)..j5(2n-1) ..jAB 

"S" = v-n:t2 2 n+
2

[n + 2-2 ..; .. +2 sin(30° + ~0 n" [- 0,25 + sin(30°+ : 0 )] 

( 5) 

M3 Ta6nHUbl 1 H rpa~HK8 H8 pHCyHKe 35 BHJJ.HO, qTQ npH HCITOnb30B8-

HHH 6onee qeM JJ.BYX HHTerpHpyJOWHX 3BeHbeB• OTHOllieHHe rnyM/CHrHan 5bJCTpO 

yxynrnaeTCR, qeM orpaHHqeH BbJ60p KOnHqecTB8 HHTerpHpylOlliHX 3BeHbeB. 

Paaperna10wee BpeMSI 

Paaperna10mee BpeMSI onpeneneHo KaK: 

1
o1 

102 
U(t)dt 1+1 J 

I 01 
tpaap = ---------------~---------------------

I liM, I 

IJ 
0 

U(t}dt I U(t)dt I+ I J 
102 ( 6) 

Bbi~HcneHHSI no aToit ~opMyne (eM. npHno*eHHe 2) na10T: 

t 
paap 

-2v;;2sin(30°+1f) yn+2 ~ n+l _.J;;;'; r-:n+l {; 
e [e (n+2-yn+2) e (n+2+yn+2) ] v4 (7) 

;--:. ¢ n .2 oCf>: ) 7f" 
Jo,B(n+2)(2n-J)[n+2-2yn+2 sm(30°+3.oJ] • [sm (30 +jR)-0,25 

thrcnoBbie senHqHHbi paapewa10mero BpeMeHH nnR cnyqaeB n = 1 .. 6 

ll8Hbl B Ta6nHue 1 H pHC. 3B. M HHHMyM ~yHKUHH nony~aeTCSI B o6naCTH 

n = 2 .. 3, qTQ COBIT8JJ.aeT C o6naCTblO MHHHMyMa OTHOllieHHR rnyM/CHrHan. 

3aBHCHMOCTb BMITnHTYJJ.bl BbiXOJJ.HOrO HMITynbCB OT 

JJ.nHTenbHOCTH ~pOHTB BXOJJ.HOrO HMITynbCB 

Oony~eHbl <j>opMynbi, onpe.o.ensnoWHe CBR3b Me*JJ.Y <jlpOHTOM BXOJJ.

HOrO HMITynbca t~ H BMITnHTyJJ.OA BbiXOJJ.HOrO HMnynbC8 lf (t) ( ITpHnO>KeHHe 5), 

C ITOMOllibiO KOTOpbiX onpenenRnBCb 38BHCHMOCTb: 
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U(tcp)- U(O) 

U(O) 

tcp 
'1'(-r ), ( 8) 

r}l9 U (0) - 8MIInHTyJla BbiXOJlHOrD HMIIynbca II pH ttP = 0, U (ttP)- aMIInHTyJla 

BhiXDilHDro HMnynhca rrpH t<P> 0. 'LJHcn9HHbi9 p9synbT8Tbi nnH cny'la9B n = 1 

H n = 4 rrp9JlCTaBn9Hhi rpa¢H'I9CKH Ha pHc. 4. 

Ha pHC. 5 naHa 311BHCHMOCTb DTHOCHT9nbHDrO H3M9H9HHH U (t} B 38BHCH-

MDCTH DT KDnH'I9CTB8 HHT9rpHpyiOI!lHX 3B9Hb9B !1pH t =const = 0,3 r l • 
dl 

CpaBH9HH9 pactt9THbiX napaM9Tpos· cx9M c 1-,2- H 

3-KpaTHbiM llHtPtP9p9HUHpDB8HH9M 

llnH Cp8BH9HHH CX9Mb! C 3-KpaTHblM lliltP<jJ9p9HUHpDB8HH9M CD CX9M8MH 

C 1- H 2-KpaTHb!M UH<jJ<jJ9p9HUHpDB8HH9M HCIIOnb30B8Hb! <jlopMynhi H:f3,4,5/ H 

rrony 't9HHbi9 B IIpHI10:lK9HHHX K Jl8HHDi1: pa50T9 <flopMynhi Jln51 U (t q~anH m = 1 H 

m = 2 ( rrpHnD:JK9HH9 3 H 4), N IS nnH m = 2 ( rrpHnD:JK9HH9 6) H ~aspllnH 

m = 2 ( IIpHnO:JK9HH9 7) • 'LfHCn9HHbl9 B9nH'IHHbl IIDUn9JK81IlHX Cp8BH9HHIO B9!1H -

'IHH Jl8Hbl B Ta5nHue H H8 pHC. 3,4 H 5. 

B Ta5nHU8X 1,2 H Ha pHC. 35 IIDK838H8 38BHCHMOCTb DTHOll19HHH 

myM/CHr Han OT KOnH'I9CTB8 HHT9rpHpy9MbiX 3B9Hb9B IIpH OUHD-, UBy- H Tp9X

~8THOM .llHtPcPeP9HUHposaHHH CHrHana. 0THOID9HH9 wyM/cHrHan YXY.Illli89TCH c 

yB9nH'I9HHeM KpaTHDCTH nH<P¢9peHuHpoBaHHH. DpH DllHDKpaTHDM nHrl¢9peHuHpo

BaHHH KOnH'I9CTBD R C HHT9rpHpyiOI!lHX 3B9Hb9B MO:lKHD Bbi5paTb B rrpenenax 

3 .. 6, IIpH .llByKpaTHDM 2 -t 4 H IIpH Tp9XKpaTHOM .llHtPtP9p9HUHpDB8HHH -

.. 3. 

PaspewaiOmee speMH (eM. Ta5nHUhi 1,2 H pHc. 3s) yxy.llmaeTcH c yse

nH'I9HHeM KOnH'I9CTB8 UH<fJ<jlep9HUHpyiOI!lHX 3B9Hb9B H3-38 yM9HblU9HHH 8MIII1H

Ty.ll <jlopMHpyeMbiX HMrrynhcos. B cnyqae D.llHDKpaTHoro .llH~'<jJ9p9HUHpoBaHHH 

.lll1H KDnH'I9CTBa HHT9rpHpyiOI!lHX 3B9Hb9B MO:lKHD Bb!Op8Tb n = 4, IIpH .llBy

KpaTHDM - n = 2 H IIpH Tp9XKpaTHDM - n = 2 HnH 3. 

BnHHHHe <jlpOHTDB BXDilHb!X HMnynbCOB H8 aMllnHTY/lbl BbiXDJlHhiX HMrrynb

CDB ysenH'IHB89TCH C yB9!1H'I9HH9M Kp8THDCTH llH<fl<jlepeHUHpDB8HHH (eM. pHC. 

4 H 5). 

8 

1
:: 
I 

:~ 
.i?'· 

~ 
;~ 
·.~l 

~
J 

. . , 
.~.;.r 

t'i 
~ ij 

tl 

Bb! B D.ll bl 

0THOlU9HH9 WyM/ CHrHan H p83p9lU8IOI!l99 Bp9MH CX9Mbl 

.llH<jJ<f!ep9HUHpoBaHH9M xy:JK9, '19M B CX9Max c m = 1 H m = 2 

STOll: CX9Mb! HM99TCH TOnbKO llpH p800T9 B ycnDBHHX 5onblUHX 

HanH'IH9 .llByx II9p9XD.IlOB '19p93 Hynh naeT rrpHHUHIIHa. 

HOCTb CD31l8HHH yCTpDMCTBa C TD'IHDil: BpeM9HHOM IIpHBH3KOi1: 

HH9 II9pBoro M8KCHMyMa p8HblU9 '19M B <jlopMHpOBaTenHX C 

.llByKpaTHbiM ,llH<jJ<jJ9p9HUHpDB8HH9M ( CM. Ta5nHUbl 1, 2) .ll89~ 

pa3p80DTKH ycTpOiJ:CTB 8MIInHTYilHOrO 8H8nH38 HMIIynbCDB C 

HbiM DTODpOM IIDCTyii8IOI!l9i1: CII9KTpDM9TpH'19CKDi1: HHtPDPM8Ull 

npHI10lK9Hife I 

KBa.llpaT MO.IlYI1H KOMIIneKCHOro KOS<\l<jJHUH9HTa rrepe.lla'l 

CHCT9Mbl IIpH D.llHH8K0BbiX KDHCT8HT8X UH<P¢epeHUHpDB8HHH H 

paB9H: 

w6 
2 

\K(jw}i = r2n(w2+lfr2)n+3 

llnH KB8.1lp8T8 my MOB Oro HaiipH:lK9HHil IIDny'IHM: 

u2 
lU 

1 
oo . i2(U2 + U2 )dw =----I \K{jw) nocn nap 2rrr2n 

0 

A 00 w
6

r
6
dwr Br 

00 w
4

r
4

dwr 

"" w 6 (A+_!!-,. 2 I . w 

0 ( w 2+ 11r2 

=--r +-
2 TT T ;, ( W 2 T 2+ 1) n + 3 2 17 ! (w2r2+l )n+3 

A 00 dwr 00 dwr ~ dwr 
=-[f -3f +3f -r-

2rrr ;, (w2r2+1)n ~(c.J2T2+l)n+I o(w2r2+J)n+2 ~(c.; 

B·r [ 
00 

dwr 
+ -- r----

2" ~(w2r2+l)n+1 

d -- d 
2 J _ WT + r WT J 

0 
( w 2 

7
2 + 1) n + 2 

0 
( (u 2 T 2 + 1} n + 3 

A Br 
-- ( J - 31 + 3I - I ) +--(I - 2I + I 2rrr n n+l n+2 n+3 217 n+I n+2 n+3 
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BbiBOllbl 

OTHOUJeHHe UJyMI cHrHan H paapeUJaiOmee BpeM51 cxeMbi c TpexKpaTHbiM 

rur¢¢epeHuHpoBaHHeM xylKe, qeM B cxeMax c m = 1 H m = 2. OpeHMymecTBo 

:3TOH CX8Mbl HM88TC51 TOnbKO IIpH pa6oTe B ycnOBH51X 6onblliHX rreperpy3DKI11, 

HanH'IHe aByx rrepexoaoB qepea Hynb aaeT rrpHHUHIIHanbHYIO BoaMolK

HOCTb C03ll8HH51 yCTpOiiCTB8 C TO'IHOii BpeMeHHOH IlpHB513KOii Ill, a Il051Bne

HH8 rrepBOrO M8KCHMyMa paHbiUe '18M B ~OpMHpOBaTen51X C Ol!HOKpaTHb!M H 

nByKp8THbiM llH~~epeHUHpOB8HH8M (eM, Ta6nHUbl 1,2) aaeT B03MOlKHOCTb 

paapa60TKH ycTpOiiCTB 8MIInHTyUHOrO 8H8nH38 HMIIynbCOB C IIpeaBapHTenb

HblM oT60pOM IIOCTyii810lU8H CII8KTpOM8TpH'I8CKOH HH~OpM8UHH. 

OpanolK~HHe 1 

KBaapaT Moayng KOMrrneKCHoro Koa¢~HuneHTa rrepena'IH ~opMHpy!Omeii 

CHCTeMhl IIpH OllHH8KOBb!X KOHCT8HT8X UH¢~epeHUHpOB8HH51 If HHTerpHpOB8HH51 

paBen: 

w6 
2 

\K(jw)\ = T2n(w2+J/r2)n+J 

lln51 KB8Up8T8 illy MOBOrO H8Ilp51lK8HHI! IIDny'IHM: 

u2 
Ill 

- - 1 
00 2 u2 u2 )dw ---I \K(j w)\ ( nocn+ nap - 2rrr 2 n 

0 

A 00 w
6

r
6
dwr Br 

00 w
4

r
4

dwr 

"" w6(A+_.!!-)dw 
f w2 

( w 2+ 1/ T 2) n + 3 0 

=--( +-
2rrr 

0 
(Cr/r2+l)n+3 2rr ! (w2r2+ 1 )n+3 

A 00 dwr 00 dwr dwr -- dwr -u -3r +3f -r l+ 
2rrr 

0 
(w2r2+ l)n ~ (w2r2+z)n+l 0 (w2 r2+1)n+2 0 (w2r2+1)n+3 

B·r 
00 

d(uT 
+ _?_rr_ ( J _(_2_2 __ l_)_n_+_l 

.... o(.L)T+ 

dwr dwr 
2 J 2 2 n+2 + r 2 2 . _] 

o (w T + 1) o ((u T +1) 

A Br 
-- ( 1 - 31 + 31 - 1 ) + --( 1 - 21 + 1 ) . 
2rrr n n+l n+2 n+3 2rr n+l n+2 n+3 

9 
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IlpencTaBIIM I,+ 1 , I, +2 , I,+ 3 nocpencTBOM I, : 

2n-I 
I n+J= 1,--;;-; 

(2n-I)(2n+IJ. 
ln+2=l, 2n(2n+2) ' 

(2n-I)(2n+ I)(2n+3) 
1n+3= I, 2n(2n+2)(2n+4) 

Ilocne llOJ:ICT8HOBKII B ~OpMyny J:tnH 
u2 

w nony'IIIM: 

u2 
w 

I 3 A 
"I6•1r•n(n+I)(n+ 2) [5,.-+ Br(2n-J)]. 

PewiiM IIHTerpan 1, 

I 
00 

dwr . [ I ] 
= ( •rrJRes 

n o (w2r2+I)" (w2r2+I)" 

rr(2n - 2)! 

[(n-1)!] 2 2 2,.-1 

2 
nnH lj W nony'IIIM: 

U
2 3(2n-2)! = A 

w [(n-I)n2
2

2n+3( [5-+ Br(2n-I)] 
'J n n+I)(n+2) T • 

nnH HaXOJKJ:teHIIH MIIHIIMyMa U2 

w 
B CK06Kax 11 onpenenHeM r opt 

npHp8BHHeM Hymo np0113BOJ:IHYIO BblpaJKeHIIH 

..;5 T 
T opt = --====.V7J 

..j2n-1 
'ITO naeT nnH MIIHIIMYM8 WyMOBOro H8llpHlKeHIIH 

-.. 
"="""='~---,~ 4._,....,...,-~ 

..;u2 = ...;o,7s(2n-2Jt...;sr2n-IJ 

W (n-1)! 2"..jn(n+I)(n + 2) 

4_ 
..jAB • 

0nTHManbHOe OTHOWeHIIe wyM/CIIrHan 5yneT IIMeTb Blln: 

-- rPo 
_
2 

n+2- 2..jn+2 sin(30°+ jl 4 __ _ 

N ..;u e ..j0,75(2n-2)! n(n+I)..j5(2n- I) 4-
-g-=-= ..jA·B 

UMI ..jn+2 2"+2 [n+2-2..jn+2 sin(30°+ <Po )]
11

[-0,25+sin(30°+ <Po}] 
3 3 

10 

IlpllnoJKeHIIe 2 

Paapewarowee BpeMH npH m = 3 onpenenHeTCH 

t 
paap 

~~ ~2 00 

I ( U(t)dt 1+1 J U(t)dt 1+1 J U(t)dt I 
t 01 to2 

I UMJ I 

~OPMY 

IlpencTaBIIM HeonpeneneHHbil! HHTerpan J U(t) d t K8K CyMMy 

HbiX IIHTerpanoB: 

I 2 
JU(t)dt = [1,+ 2- 2r(n+2)1,+ 1 + r (n+I)(n+2)1,]. 

r"+2(n+2)! 

11peJlCT8BIIM In+ J II· I 
11 

+ 2 nocpe)lCTBOM In 

I - I ( _!_ n+l- n T n+l)- rt n+J T e 

t 

I + = I r2(n+I)(n+2)- rtn+I e-r[ t + r(n + 2)]. 
n 2 n 

nnH HeonpeneneHHOrO HHTerpana nony'IIIM: 

JU(t)dt = T t n+J T 

(n+2J!r"+l e [n+2-_:] T • 

nnH CyMMbl OnpeneneHHblX IIHTerpanon, ecnl! llOnOJKI!Tb T =Top 

-rn+2) ..jn+2 -- n+J -..jn+2 -!'-- n-
..j20(n+2) e [e (n+2-..jn+2) +e (n+2+..jn+2) 

..j 2n -1 (n + 2)! 

Torna nnH paapewarowero apeMeHI! 5yneM IIMeTb: 

t = 

.1-+ . o+:A,_ 
-2yn 2srn(30 3 ) ..jn+2 -- n+l -..jn+2 _ 

e [e {n+2-..jn+2) +e (n+2+..jn+; 
paap 

(n+2)(2n-J) . ¢ n . 
..jO,B [n+2-2..jn+2sw(30°+-...2.)] [-0,25+sm (30°· 

3 

Ilp!!no>KeHIIe 3 

OnpeneneaHe 3BBIICI!MOCTII aMnnHTyJlbi BbiXonaoro aanp~ 

TeflbHOCTII ~pOHT8 ITpll m = 1. 

11 



flpHIIO;>KeHHe 2 

Paaperuaromee BpeMSI rrpH m = 3 orrpenenSieTcSI 

~1 ~2 -

t 
paap 

1 r ureJdt 1+1 r ureJdt 1+1 r urtJdt 1 
1 01 1o2 

I UM11 

tPDPMYIIDll: 

ITpencTaBHM HeorrpeneneHHbill HHTerpan J U(t} d t KaK cyMMY HeorrpeneneH-

Hb!X HHTerpaiiDB: 

1 2 
(U(t)dt = ---- [] +

2
- 2r(n+2)1n+ 1 + T (n+]}(n+2) In]. 

· 1 n+2(n+ 2)! n 

flpencTaBHM In+ 1 H· In+ 2 rrocpencTBDM In 

t 

I n+1= In r(n+l)- rt n+1 e-;: 

t 

I n+
2
= In r 2(n+]}(n+2)- rtn+ 1 e-'f[ t + r(n + 2)]. 

llnSI HeorrpeneneHHDro HHTerpana rronyqHM: 

r ureJdt 

n+1 
T 

(n+2J!rn+1 e [n+2-_:] T • 

llnSI cyMMbi orrpeneneHHbiX HHTerpanoB, ecnH rrono;>Kl1Tb r = r opt , HMeeM: 

yi20(n+2) 
- (n+2) yfn+2 -- n+1 -yfn+2 -- n+1 
e [e (n+2-yin+2) +e (n+2+yin+2) ] A 
-----·--==------------- v-

v~-10+V! B 

Torna niiH paaperuaromero speMeHH 6yneM HMeTb: 

_,-. 0~ -2yn+2srn(30 + 
3 

I yfn+2 -- n+1 -yin+2 __ n+ 1 
e [ e (n+2-yin+2) +e (n+2+yin+2) ] 

t = 
paap (n+2)(2n-1) , ¢ n . ¢o 

yf0,8 [n+2-2yin+2sm(30°+J..2..)] [-0,25+stn (30°+3)] 

flpHIIO;>KeHHe 3 

A 
V1J' 

OrrpeneneHHe aaBHCHMDCTH aMnnHTY!Ibi BbiXDnHoro HarrpSI;>KeHHSI DT ann-

TellbHDCTH !jlpoHT8 llpH m = }. 

11 
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J 

DpH BbiBDLl8 cpopMynhi paccMoTpeH cny"'ati: aKcnoHeHuHan&Horo cppoHTa 

BXDLlHoro HMnyn&ca. TaKasr ¢opMa cppoHTa rrony"'eHa IIOLla"'eti: eLlHHH"'Horo 

CK8"1K8 H8IIpSVKeHHH H8 BXOLl HHTerpHpyJO.IUel\ ll9IIH C KOHCT8HTOH BpeMeHH 

r cp , IIpH"'eM Bp9MH H8p8CT8HHH HMIIyllbC8 t cp 2, 2 T cp 

CMemeHHe MaKCHMyMa rrpH yaenH"'eHHH r 4> rrpHHHTo m!Hel!:HbiM, rrpH"'eM 

rpaHHUbl CMeiU9HHH BpeMeHH II Oily "'eHHH M8KCHMyMa OrpaHH"'9Hbl B paMK8X 

n r :::; tM 
1 

<;;_ (n + J)r; O<r < r-- tP-
OrrepaTopHbie Bbipa*eHHH LliiH BbiXOllHOro Hanpsr*eHHsr, Koraa aa BXOLl 

cpOpMHpy!OIUero ycTpO<ICTBa IIOLlHHO HMIIyllbCH09 H8IIpSI)KeHH9 C 9KCIIOH9HUH81Ib

Hb!M <jlpOHTOM, IIM99T BHLl: 

..... 

U (p) = .,.--;-;;-. I I n + I 
cp (p+-)(p+-) 

Tcp T 

0pHrHH81I cPYHKUHH HSXOLlHM, paanarall HS 91IeMeHT8pHbie Llp06H H HS-

XDLlSI OpHrHHSIIbl OTLlellbHbiX 'llleHOB CyMMLI: 

t b 
n+ l -- -- n b I t 

U(t) =(-I/ a [-e 
7
cPt e r I (-I) b7 -

6
], 

T cP T n b=O • a 

rLie a= r• reP /(r- reP). 

ECIIH IIOIIOlKHTb B cjlopMyne rep = IJI • T t H a 38MeHHTb ero paBHblM, 

nonyqaM: 

n t t 
n 1(1 -- -- n b b 

U(t) =(-I) n+
1 

[-e r'l'+ e r I (-I/-I t (1-'1')_] 
(1-'1') b=O b! r b 'I'' ' 

tfT06bl IIDIIY'IHTb cjlyHKUHJO TOII&KO IJI H II t IIOIIOlKHM 

e, 
-=--1-=n+'l'. 
r r 

nony'IHM OKOH'IBTen&HhiA: tl1tll cPDPMYIIbl: 

•+'I' 
6 n 1(1 II -~ -(a+'l'}Jt 

U('l',n)=(-I) +1 [-e +e I 
(1-IJI) 11 b=O 

6 I 6 (1-IJ!) 
(-I) -b, (11 +IJ!) -::-r ]. 

. 1(1 

12 

npHIIOlK9HHe 4 

OnpeueneaHe aaBHCHMOCTH aMrrnHTYLlbi BbiXOLlHOro aanpSI 

TellbHOCTH cppOHT8 IIpH m = 2. 

DpH pacCMOTpeHHH STOll: 38BHCHMOCTH LliiSI if>pOHT8 BXOLl 

cooopa)KeHHSI aaanorH"'Hbi cooopa*eHHSIM, aaHHbiM B npHno> 

BpeMeHH IIOIIy"'eHHSI M8KCHMYM8 rrpHHSITO: 

(n+l-..jn+l)r < t < (n+2-..jn+2)r 
- MI-

0 < 

OnepaTopHoe Bbipa*eHHe LliiH BblXOLlHOro aanpSIJKeHHSI c ~ 

HbiM if>poHTOM oyueT: 

I P u (p) = -- • -----,.----.......---
' ~ r n (p + _I_)(p +~) n+2 

'¥ reP T 

llnS! OpHrHHSIIS cPYHKUHH IIDIIY'IHM: 

t t n b -n n+l 
n+2 I -;- -; b I t (-I) t 

U(t)=(-I)"--a--1-[-e cp+e I (-I) bT-;;T]-r;:;i)T ra•~ 
'cjl'n 'cjl b=o 

EcnH nonolKHTb a cjlopMyne r41= 'l'r H a=r·rljl/(r-r ), non 
ljl 

'l'n 
U (t) = (-If I[ -e 

(l-1/J)n+2 

_..!_ t 

'l'r --;; ( I)b I t 6(1-IJ!) 6
] (-1)-n t

11
+

1
(1-

+e ""- - ---b! 7 61(1 b (n+I)f 1 n+11(1 
·~ ( 

DOIIOlKHM B ljlopMyne: 

t t Ml ( 
-= --=n+I+'l'-yn+I+'l'. 
T T 

OKDH'ISTen&HD rronyqaeM: 

n+1+'1'-~ 
lp - (n+1+'l'-/n+1+'1' n 

n 1(1 
U ('1', n) = (-1) . _ I[ -e 

(I -IJI) 
+e 

r---:: b b j,--. + 1 
6 I (n+I+IJI-yn+I+'I')(I-IJI} (n+l+'l'- n+I+IJI) (1-1/J)n-

x I (-I) -b _-
1 

1J1 6 ]- --(n_+_I_).:.,.! ____ IJI_n:_ 

6=0 

13 



OpHnoJKeHHe 4 

OnpeneneaHe aaBHCHMOCTH aMnnHTYJlbi BbiXOJlHoro HanpSIJKeHHSI oT nnH

TenbHOCTH <jlpoHT8 npH m = 2. 

OpH paccMoTpeHHH sTo~ aaBHCHMOCTH )lJISI <jlpOHT8 BXOJlHOrO HMnynbC8 

coo6pa:JKeHHSI 8H8JIOrH"'Hbl C006pa:JK9HHSIM 0 Jl8HHbiM B npHJIO:JK9HHH 3. llJISI 

BpeMeHH noJiy"!eHHSI M8KCHMYM8 npHHSITO: 

(n+l-yn+J)r < t < (n+2-yn+2)r 
- Ml-

0 ~ T<jl ::: T • 

QnepaTOpHOe Bb!pa:JKeHH9 JlJlSI BbiXOJlHOrO HanpSIJKeHHSI C SKCnOH9HUH8J1b

HbiM <jlpoHTOM 6yneT: 

1 p 
u (p) = -- • -----,.----.----

T«<>r" (p+-1-)(p+~)"+2 
r«<> r 

llnH OpHrHHana !j>yHKUHH nony"'HM: 

I I n b - n n+l _,!. 
, a"+2 1 -;- -; b 1 t _!:J..L_ _e ___ e q. 

U(t)=(-1)----1-[-e «<>+e l: (- 1) bT;_;T] (n+1)! ra"+t 
r «!> r " r «!> b=o 

EcnH nonoJKHTb B !j>opMyne r¢= 'l'r H a=ror«<>/(r-r ), nony"'HM: 
«!> 

_..!_ I 

U(t) = (-1)" '¥" 1[-e 'l'r+ e--; i r-d-1- tb(l-'I'Jj_ HF" t"+'o-'1'/+~ -!, 
(1-t/1)"+2 b=o b! rb'¥ b (n+1)! r"+1'¥" . 

nonOJKHM B !j>opMyne: 

t t Ml ( 
-= --=n+1+'¥-yn+1+'¥. 
r r 

OKoHqaTenbHO nonyqaeM: 

"+ 1 +'I'-,;;:;;;;¥ 
qJ -(n+t+'¥-Jn+t+'I'J 

X 
" 'I' 

, l[ -e 
U('l', n) = (-1) (1-'1')"+2 

+e 

;----::: b b ;-.. + l ... r:-:-:rn 
~ b 1 (n+1+'¥-yn+1+'1')(1-'¥} (n+l+'l'-yn+1+'¥) (1-t/J)"+l -fJtl-l+'t'-\fJtl-1+% 

x ,._ (-1) - ]- e I 
b! qrb (n+1)! 'I'" 

b=O 

13 

/ 



• 
npHI!O)!(eHHe 5 

OrrpeneneHHe 3aBHCHMOCTH aMrrnHTYllbi Bbixonaoro HarrpH)!(8HHH oT nnH

TenbHOCTH ¢poHT8 rrpH m = 3. 

Coo6pa)!(8HHH aaanorH'IHbi naHHbiM 13 rrpHI!O)!(eHHH 3. LlnH speMeHH rrony-

''I8HHH M.'IKCHMyMa 11pHHHTO! 

-- 2rr+ ¢. ·- 2rr + cp 0 
[ n + 2 + 2y' n + 2 cos ~] r ::; t M 

1 
<;,_ [ n + 3 + 2v' n + 3 cos --3 --] r, 

rne 0 < r < r. 
- <P -

OrrepaTapaoe Bbipa)!(eHHe nnH sxonaoro aarrpH)!(eHHH c aKcrroHeHuHanh-

Hb!M !flpoHTOM oyneT: 

..... 

u (p} 

2 
p 

1 / n+J '<P r (p+-}(p+-) 
r, r 

fjl 
Ilmr DpH!'HH81!8 cpyHKUI!II, eC/ll! fiDI!D)KIIM B 

lM ---- 2rr+ch0 I~ n + 2 + ljl + 2\ n +:! + ljl. cos (--3-·-); 
T 

li[JIIY'Il!M: 

n+2+\fl+J ~ 2i7+6 

l~OpMylle: 

; ¢ ~ ljl ;. 

-rn+2+1j1+2\•+2+\jl cos E!!.!bl 
3 

C n - ·\ nt2fljlcos -- o 

(ljl,n)~(-1/ 1V -------------- 3-
-- l \jl ___ .. _ 

(1-\V)"+J -e 
+e X 

-- ·>rr+O b b -- 2rr+00 n+2- n-+2 
n b (n t-2+lJI+2\'n+2+lJI cos=--'-3 ~"-) (I-

11') (n+2+:!,n+:!+lJI cos --l-) (1-lJI) 

X [ ~ (-1) .L +. 
h~o b! ljlb (-l)"(n+!.)!lJI" 

--- :!rr+JJ n+l n+ 1 
(2- lJI}(n +2+lJI+2vn +2+lJicos --

3
=..2..) (/- lJI) 

----------------]!. 
(-l}(n+l)! 

npHI!O)!(eHBe 6 

OrrpeneneaHe MaKCHMyMa oTaorneHHH rnyMicHrHan nnH cny'laH m = 2. 

KsanpaT MoaynH KoMrrneKcHoro Koa~4~uHeHTa rrepena'IH ~opMHpyruweA 

CHCT8MY,r 11pH OllHH8KOBbiX KOHCT8HT8X llH!flQJepeHUHpOBBHHH H HHTel"'pHp•OB8HHH 

6yneT: 14 

u2 
w 

2 
IK(iwJ I = 

4 
w 

2n 2 7 n+2 
r (w +~) 

r 

Jlng KBa!lpaTa myMOBOI"'O H811pH)!(eHHH 110/IY'IHM: 

r I K (j w) 1
2 
(U 

2 

0 rrocn 

2 
+V 

nap 
)dw 

1 

2n 
217 T 

B 
w 4 (A + -)dw 

w2 

J 1 
o (w + --;rJ .. + 2 

A "" dwr 
-[(----

7-TTT o (w2r2+ 1)" 

dwr ~ dwr Br 
2 r + r J+-[ r 

o(w 2/+1)"+ 1 ~(ifr 2+1)"+ 2 2rr 
0 

dwr A - ( ]=-(1 21 Br 
o(w2r2+1)"+2 2m n-2- n+l+ln+2 J+-;;,-(!n+l- 1n+2). 

npe!lCT8BHM I n+l II I n+2 nocpeaCTBOM I .. 

I - 1 2n-J n+l- --··. 
" 2n ' 

_ 1 (2n-1H~r:..+IL. 
1
n+2-" 2n(2n+2) 

Docne 110!lCT8HOBKH B <flopMyllhl 110/IY'IHM! 

2 1 A 
U =I [3- + Br(2n- 1)]. 
Ill " 8 77 n (n + 1) T 

PellleHHe HHTerpana I,. aatlneM B npHno>KeHHH 1, jlDcne 

U 
2 

nony'IHM: 
Ill 

u2 
Ill 

(2 n - 2)! 

[(n-1)!]
2 

• 2 2"+ 2(n+1)n 

Haxo!lHM ycnosne nony'leHHH 
.r~ A 

T. =~y-,., • 
opt ..,!2n-1 D 

A 
[ 3 - + B r (2 n - 1) ] . 

T 

2 
MHHHMyMa lj 

Ill 

DpH 3TOM ll/IH MHHHMYM8 lliYMOBDrO H811pH)!(eHHH rrony'IHM: 

2 (2n-2)! y3(2n-l} 
U = .JAB. 

Ill [(n-1)! 12·2 2n+l(n+1)·n 

0nTHM81lbHOe OTHOllleHHe lllyM/CHI"'H8/l HMeeT BH!l: 

N 
s 

n+I-yn+l 4 4-

e yn(2n-2)! y0,75(2n-J) yAB . 
2"(n+1-yn + 1) n 

15 



2 
IK(iw) I = 

4 
w 

271 2 1 n+2 
r (w + -:-r) 

T 

llnsr KB8J:lpaTa IJ.!YMDBDro Harrp!ii)K€HIHI rrony"'HM: 
B 

2 u r IK(jw)I
2
(U

2 2 
+V 

nap 
)dw 

w 4 (A + -)dw 
w2 

I 1 271 71 + 2 
2TT T 

0 (w + --;rJ 
w 0 nocn 

A 
00 

dwr 
00 

dwr 
00 

dwr Br - dwr 
-?-£ r ----2 r + r 1+-£ r-----
''"' o(w

2
r

2
+1}

71 
o(w

2
r

2
+1)"+ 1 ~(w2 r 2+1)"+2 2TT 

0
(w2r2+1) 11 +l 

r dwr A B 
- ]=-(! 2] r 

o(w2r2+1)n+2 2m n-2- n+l+fn+2)¥""2';,-(f,.+l-fn+2). 

npencTaBHM I n+l H J n+2 nocpeacTBDM J n 

_ j 2n-J ; 
J n +1 - 71 2n 

_ j (2n-l}(?r;_+1l_. 1
n+2- 71 2n(2n+2) 

nocne noacTaHDBKH B ¢opMynw nony"'HM: 

2 I A 
U = f [3- + Br(2n- J)]. 

w 71 8 TT n (n + 1) r 

PeweaHe HHTerpana f,. HafiaeM B npHnomeHHH 1, nocne "'ero nnH 

U 
2 

nony"'HM: 
w 

u2 
w 

(2 n - 2)! 

[(n -1)!]
2 

• 2 2"+ 2(n+l)n 

A 
[ 3 - + B r (2 n - 1) ] . 

r 

HaxonHM ycno~e nony"'eHHH MHHHMyMa u 2 

w J'l-- A 
r = ~V"""It" • 

opt y2n-] D 

npH 9TDM J:lnH MHHHMyMa WyMDBDrO Harrp!ii)KeHH!ii nony"'HM: 

U2= 
w 

(2n-2)! y3(2n-l) ___ ...:.__ ____ v AB . 

[(n-1)! ] 2 ·2 2"+ 1(n+l)•n 

0nTHM8ITbHOe DTHOWeHHe WyM/CHrHan HMeeT BHJ:l: 

N 
s 

n+I-yn+l 
e 4----- 4 _ 

2"(n+J-..jn +I) n yn(2n-2)! y0,75(2n-J) ..jAB 
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flpHllOlKeHHe 7 

Paapewa10l!lee BpeMH rroH m = 2 onpeAenHM <flopMynol!:: 

t 
paap 

t 00 

I f 0
U(t}dt I+ If U(t)d t I 

o 1 o 

I UM11 
flpeACTSBHM ueonpeAeneHHbii!: HHTerpan J U (t) d t KSK cyMMy aeonpe-

AeneHHbiX HHTerpanoB: 

(U(t} dt = [(n+l)rl -I ] . 
. r"+I(n+1)! " n+I 

flpeACTSBHM I,+ 1 nocpeACTBOM I , 

Aeneuaoro HHTerpana nonyqHM: 

t n+ I -.,. 
r e 

fU(t)dt = (n+l)(-;-;;+1 

(npHnolKeHHe 2) H AnH aeonpe-

llnH cyMMbi onpeAeneHHbiX HHTerj.JanoB, ecnH nono)f(HTb r = r opt 

HMeeM: 

vi2rn+1)" e -r .. + 1) .I A 
-- VB. 

y2n -1 • n! 

TorAa AllH paapewa10l!lero BpeMeHH 6yAeM HMeTb: 

-. t 
paap 

y12(n+1)(n+l)" e -y,.+ 1 

y 2 n - 1 (n + 1 - y n + 1) " 
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yj_ 
B 

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

2. A.M. 3y6apeBa, r.r. Cy66oTHHa. Coo6meaHe OH.HH 13-4458 ( 1969). 

3. I.E.Sluiters. International Simposium on Nuclear 
Electron~cs, Versailles tsept. 1968), yol. 1, p.78-l. 

4. E. Fairstein and J.Hahn. Nucleonics, 23(1965) 50. 

5. E. Fairstein and J.Hahn. Nucleonics, 24(1966) 54. 

PyKOflHCb flOCTyiiHll8 B H3A8TellbCKHi!: OTAen 
7 HHB8p51 1972 roAa. 

16 

Y CJIOBHB 06MeHB 

npenpHHTbl H coo6meHHH OlHUf paCCbiJ1810TCH 6ecnnaTHO, fl 

HMHOrO o6MeHa1 yHHBepCHTeTaM1 HHCTHTyTaM1 na6opaTOpHHM1 

Hay'IHhiM rpynnaM H oTaenbHhiM yqeabiM 6onee 50 cTpaH. 
nonyqaTeliHM HaaaHHl!: OHHH npeaocTaBIIHeTCH B03MO>KHOC~ 

HBHTb HHHUHaTHBy B 6ecnnaTHOl!: nOCblliKe ny61IHKauHl!: B Lly61 
o6MeHa npHHHMaiOTCSI H8y'IHbie KHHrH, >KypHaJibl 1 npenpHHTbl 
ny61IHKaUHH no TeMaTHKe 011H11. 

Ea:HHCTBeHHhil!: sua ny6nHKauul!:, KoTopbil!: HaM npHChlllaTl: 
9TO penpHHTbl ( OTTHCKH CTaTel!: 1 y>Ke ony61IHKOBaHHblX B Hay'IH 

l::i psae cnyqaes Mhi caMH o6pamaeMCH K Hay'IHhiM yqpelK. 
6onee KpynHbiM nony'laTensM Hawux HaaaHHA - c npocb6ol!: 64 
CllaTb HaM KaKHe-IIH60 KHHrH HIIH BblliHCaTb P:JISI Hamel!: 6H61IHI 

>KypHaJibi1 H3P:aiOIIIHeCH B HX CTpaHaX. 

OT,D;eJI&Hhle 3anpochl 

l1anaTellbCKHl!: OTOell elKeronHO BbiiiOIIHHeT OKOIIO 3000 OTO 
cos Ha BbiChiJIKY Haa:aHHl!: Ol1Hl1. B TaKHX aanpocax cneaye1 

yKa3biBaTb HHP:eKC aanp8WHBaeMoro H3P:aHHSI. 

A,D;peca 

nucbMa no BCeM sonpocaM o6Me.lla ny6nHKaUHSIMH 1 a TaK: 

oTaenbHbie HaaaHHSI cneayeT HanpaBIIHTb no aapecy: 

MocKas, 

TIISBHbiit llD'<IT8MT1 a/H 79. 
H3asTenhCKHit oTaen 

OobeaHHeHHoro HHCTHTYTS 

HaepHbiX HCCneaOBSHHit. 

Aapec anH nocblliKH scex ny6nHKauHl!: B nopHa:Ke o6MeHa 

6ecnnaTHOl!: noanHCKH Ha Hay'IHhie >Kyp.llallbl: 

r:a.~t~. -·--

MocKBs, 

TIISBHbiit llD'<IT8MT1 a/ H 79. 
Hsyr,rno-TexHH"leCKSH 6HonHoTeKs 

OobeaHHeHHOrO HHCTHTYTS 

HaepHbiX HCCneaoBSHHit. 


