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IIpenuciosne

Barmemy BHEMAHHIO IIpe/jlaraeTcs mepBas 9acTh MOHOrpadUU MO0 OCHOBHBIM OPTOTOHATLHBIM
(hYHKIUSIM 1 UX TPUIOKEHUSIM. DTa paboTa MO-CBOEMY YHHKAIbHA, IOTOMY KaK OPHEHTHPOBAa-
Ha, B IIEPBYIO O4YePe/ib, HA KOHKPETHOI'O YUTATEd - TPUKJIAHONO MATEMATUKA U TPOI'PAMMU-
CTa - AJid CO3JaHuA aJCKBaTHDBIX MO,ZLGJIQI‘/JI, OHLTHUMAJIBHBIX aJITOPUTMOB U HAIIUCaHUA UCXOJHOI'O
KOAa ¢ MUHUMAJIbHBIMU BbIYUCJIUTEJIbHBIMA U PECYPCHBIMU 3aTpaTaMu IIPU PEIIEHUN YaCTHBIX
3a1a4. Tem He MeHee MaTeMaTHYeCKUil alapar, MOJ0KEHHbI B OCHOBY PabOThI, - TEOPUsi OPTO-
IOHAJILHBIX MHOTOYJIEHOB U psijioB Dyphbe - umeeT H60/b110i Teopernyeckuii maTepec. [Toaromy
aBTOPBI HAJICIOTCS, YTO JIaHHas padboTra Oy/eT mHTepecHa 0oJjiee MIUPOKON Ay TUTOPUN.

HO,ZL OCHOBHbBIMHA OPTOI'OHaJIbHBIMU Cl)yHKHI/IHMI/I IKCIIOHEHIINaJIbHOI'O THUIlA, OTPa>K€EHHbIMHA B
Ha3BaHUUN pa6OTbI, Ha JaHHOM 3dTalle, IOHUMAaIOTCAd KJIaCCUYIECKHe O606HI€HHBI€ MHOT'OYJI€EHBI
Jlareppa L,(ga)(T, 7), MHOTOUIeHBI STKOOM P]Eaﬁ)(T, 7v), 3amanubie Ha uATepBate T € [0,00) ¢ uc-
I0JTb30BaHIEM COOTBETCTBYIOIIEl 3aMeHbI SKCIIOHEHIMAILHOIO TUIIA U BBEIEHHEM BapbUPYeMO-
ro mapameTpa Macinrabda y. MaTeMaTHIecKnM acleKTaM OIpeaeeHus (DyHKIUH SKCIOHeHITI-
aJILHOI'O THUIIA U UX CBONCTBAM 3HAYUTEIHHO DOJIbIIE BHUMAHUS Y/IEI€HO B TEKCTe MOHOIPA(IH
B COOTBETCTBYIOIIUX pa3jenax. [JTaBHBIM 00pa30M OpPTOrOHAIbHBIE (DYHKIINN SKCIOHEHIINATh-
HOTO THUIA IPEJHA3HAYCHDBI jjid npubmzkenus Gynkuuii f(7), 3a4aHH0il HA 110JI0KUTEILHOT
nosyocu 7 € [0,00), a5 KOTOPOii CnpaBenBo

o (max((7))) = 0l £(7) = 05 [ ()t i < o

Bompocsl, Kacaromuecst octpoenus Mozeseit f(7) u ux pasnoxenus B psijibl Dypbe, a Takxe
pa3pabOTKU COOTBETCTBYIONMNX AATOPUTMOB ONTUMU3AINN IPH PEIeHNH 3a/1a9 TPUOTUKeHUSI,
Oy/LyT PACCMOTPEHbI B 1OC/IEIYIONIUX IVIaBaX.

CrpykTypa npejjiaraeMoii vactu MOHOTpaduu pa3zpaboTaHa ¢ yIeToM JaJbHERIIero Ipuio-
JKeHHs K TOCTPOEHWI0 MaTeMaTHIecKuX Mojiesieil depe3 pasiaoxkenune B psaapl Pypoe. B merom
mepBasi YacThb pabOTHI OXBATBHIBAET CJIEIYIOIINE BOITPOCHL:

® AHAJMTUYECKOE IPEJICTaB/IeHIe BO BpeMeHHOil 00./1acTH;

® OCHOBHbBIE M PacCIIMPeHHbIe CBOMCTBA BO BPEMEHHOi 00JiacTu;

® OCHOBHbBIE W PACIIMPEHHbIE COOTHOIIEHHSI OPTOrOHAJIHLHOCTH BO BPEMEHHOU 00./1aCTH;
e hazoBoe 1pejcTaBjieHne OPTOrOHAJIbHBIX (DYyHKINIA;

® WHTErpaJibHOE MPeJ/ICTABIeHNEe OPTOTOHAJILHBIX (DYHKIIHIL;

® AHAJMTUYECKOE MPEICTaB/IeHNe B YaCTOTHONH 00.1acTH;



® OCHOBHBIE W pPaCIIHpeHHbIe CBOICTBA B YaCTOTHOI 00/1aCTH;

® OCHOBHBIE U PACIIHpPEHHbIe COOTHOIIEHHsI OPTOrOHATLHOCTH B 9aCTOTHON 00JIAaCTH;
® DPEeKypPpPEeHTHBbIE COOTHOIIEHNUS;

® COOTHOIIEHUS B3aUMOCBA3U OA3UCHBIX (DYHKITHIT;

e 0000IEeHHbIE XaPAKTePUCTUKN OPTOTOHAJIBHBIX (DYHKIIHIA;

® COOTHOIIECHHA HeOoIIpedeJICHHOCTH.

Kaxkaplit 13 npuBeIeHHBIX Pa3e/T0B COAEPKUAT CJACIYIONINE STATDI:
® OompesiesIeHNeE;
® [10CJIeIOBATE/ILHOCTh HYMePOBAHHBIX (DOPMYJT:

— gacTHble caydan (-5 TOpsSaIKoB;
— rpaduvecKas HHTePIpeTaIs YaCTHBIX CIy9aeB MPU 3aJaHHBIX TTapaMeTPax.

Ha ceronpgamunii 1eHb HACUUTBIBAETCSA OOJIBIIOE YHCJIO CIPABOYHUKOB, OCBANMIEHHBIX OMU-
CAHUIO CIETUATBHBIX (DYHKIWIT M OPTOrOHATBHBIX MHOrOWIeHOB. Cpen HanboJiee pacmpocTpa-
Henuwrx caemyomue: 1.S. Gradshteyn, .M. Ryzhik «Table of Integrals, Series, and Products»
(2007); Y.A. Brychkov «Handbook of Special Functions: Derivatives, Integrals, Series and
Other Formulas»(2008); NIST Handbook of mathematical functions (2010); M. A6pamosui,
U. Cruran «CrnpaBounuk 1o crenuaabibiM dyukiusvs (1979); A IL. [pyaaukos, FO.A. Bpbra-
koB, O.1. Mapuuen «Unrerpasst u psiapi» (1. 2,3) (1983).

B cBoio ouepesp aBTOpHI X0Te M OBl 0OOPATUTH BHUMaHUE B TpejjiaraeMoit MoHorpadun Ha
KJ1aCC aHAJIU3UPYEMBbIX (PYHKIUN U HA cHeNMU@UKY KOHETHBIX (POPMYI, 9TO HECOMHEHHO OIIpe-
JleJisseT WX HOBU3HY. Bojee Toro, B paMKax JaHHON pabOTHI BBeJEH Ds/l HOBBIX MOHATHN H
oTIpeJiesIeHnil, KOTOpPble NMEIOT 3HAYNTEbHBIH MPAKTHIEeCKUl HHTEePeC M PACIIUPAIOT TEOPHIO
OPTOTOHATBHBIX MHOTOWIEHOB B TEJIOM.

Ha mauubiit MOMEHT HEOHOKPATHO MPOBOMIACH allpobaIus npe/jiaraeéMblx B MOHOTpadun
G opmyJ1 JIsT TOCTPOEHMST MaTEMATHICCKUX MOJIe/Iel KakK JJIsi CO3/IaHUsl MACIITAOHBIX TPOEKTOB
- cucteM «Data Mining», ryie Tpebyercst oHOBpeMenHasi 00paboTKa OOJIBIITNX MOTOKOB JAHHBIX,
TaK W JIJIsT CO3JaHUsT aKTYaIbHBIX HA JIAHHOM dTalle Pa3BUTHS WH(MOPMAIMOHHBIX TEXHOJIOT Ui
- MOOMJIBHBIX NpHIOKeHHi Ha 6a3ze Takux mwaardopm kak iOS, Android, u T.1., OCHOBHBIMHK
TpeOOBAHUSIMH KOTODPBIX SBJISIOTCS CHUYKEHHBbIE PeCypPCHBbIE 3aTPAaThl, BHICOKAs CKOPOCTH BbI-
NOJTHEHUS ONepaIiii 1 HU3Kne TpeOoBaHUs K 00beMy UCIOJIb3YeMOil TaMsITH.

CrpykTypa MoHOTpadun, criocod mpeacTaBIeHnd MaTepruaa, (paKTHIeCKnit MaTeprasl u rpa-
dudeckne HTEPIPETAIINN SIBJISIOTCSI UCKTIOYUTETHHO aBTOPCKUMU.

ABTOpBI BHIpazKkaoT 00/IbITYI0 npu3dHaTeabHOCTh K.(b.-m.H. JL.II. VcosbneBy 3a nenubie 3a-
Me4YaHus U BHUMATEIbHOE OTHOIIEHHE K padoTe Ha PAa3IUYHbIX dTarax ee (pOPMUPOBAHUS.

C.A. TIpoxopos
.M. KynukoBckux
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YHacte 1

OPTOI'OHAJIbHBIE ®YHKIINN
SKCIIOHEHIHMAJIbBHOT'O TUITA






I'maBa 1

AHauTuyeckKmne npeacTaBjieHUs BO
BpeMeHHOI1 00J1acTi

Omnpenenenue.

Kraccuueckue OpToroHajbHbIe MHOTOYICHBL g (2) aBjsgioTcsa pemenneM nudHepeHImagbHOr0 ypasHeHust
[2, 4, 13, 18]

(az® + bz + c)yy/ () + (dz + e)yj(x) — k(d + (k — 1)a)yr(z) = 0

¥ IpHU 33JaHHBIX TapaMeTpax JAHHOIO yPABHEHWS MMEEM TPH OCHOBHBIX KJIACCA MHOTOWIEHOB: fIK0oOmM, 0600-
mennbie Jlareppa u dpmurta. OCTAHOBUMCS HA PACCMOTPEHUH OPTOTOHAMBHBIX MHOTOUIEHOB AK0OU P,ia’ﬁ ) (x)
1 0BOBIEHHBIX MHOrOYIeHOB Jlareppa Lf:‘) () [2, 4, 13, 16, 17, 19].

Ecma=-1,b=0,c=1,d=—-a—-—-2ue= —a+ 5, " uMeeM OpTOrOHAJbHbIE MHOTOUYJIeHbI IKOOU
[13, 16]

(=DF —a d* (1= 2)*** (1 + 2)7*F)

P (@) = —

¢ BecoBoit dyHKImei ;L{Pliaﬁ)(w)}(x) = (1 —2)%(1 + 2)?, ynosnersopsionue ycioBuio

1 a+p+1
/ Plia,ﬁ) (x)Rga,ﬁ)(I)M{P,g‘*ﬁ)(x)}(x)dx 20PN+ k+ 1)I(B+ k+ 1)

- a’nv
1 Ka+B+2k+ D) (a+B+k+1) "

Ok — k= (a,8) 12
rae 0, — cumboa Kponenkepa. Ilpu k = n nocnennee cooTHomenne umeeT su, || Py ¥ Ha3bIBAETCS HOP-
MO# OPTOTOHAIBHBIX (byHKIMH AK0OH.

Ectma=0,b=1,¢=0,d = -1 u e = a+ 1,umeem 000BIIIEHHBIE OPTOTOHAIbHBIE MHOTOUIECHBI Jlareppa
[13, 16]
d* (Ia%eﬂ) k
dzF

, VIOBJIETBOPSIOIINE YCIOBUIO

L (z) = (~1)ka—e”

(a)
¢ Becoroit dymkmmeii plli )} (z) = zoe=®

/'LmeUM@m@W@ﬂ@mxzmma+k+n@W
0

n
(@))|2 .
[Ipu k = n BHIIIEIPUBEIEHHOE COOTHOIIEHHE 0D03HATAETCS HLk || ¥ HA3BIBAETCS HOPMOI 0OODITEHHBIX OPTO-

roHanbHBIX QyHKIHH Jlareppa.



10 Ananurndeckue mpejcraBiieHUsi BO BpPEMEHHON obiractu

B mocnenyromem opTOroHANBEHBIE MHOTOYIIEHBL Yk (X),3amaHHbIE HA nHTEpBate [0, 00) € MCIOMB30BAHUEM 34~
MEHbBI SKCIIOHEHIUAIBHOIO THIIA, OMPEIETUM KaK OPTOrOHAIbHBIE (DYHKIUY SKCIOHEHIIMATBHOrO TUna Y (T, ).
3aMmeHbl epeMeHHbIX aprymenrta x = f(7,7), nossossionye onpeaeautsh Gyakiun Axobu u 0bobieHHbe

dbyukmu Jareppa [3, 9] npejicraBiensl B TabiuIe HIZKE.

Haszsanue muorowiena | Obo3nadenue | 3aMeHa apryMeHTa
Yi(7,7) z=f(1,7)
O606mennbie Jlareppa L,(ca)(T, ) T =n~T
Axobm P,SQ’B) (1,7) | x=1—2exp(—cy7)

1.1 AmpajguTuyeckmue COOTHOIIIEHUIA
JJisi OPTOTOHAJBHBIX (DYHKImIii

k()T
[1.1] Lg(7,7) Z(S> exp( 2).

!
s=0 S
Yacrusie cay4dan ajs pysxkumii 0-5 n0psaKOB:
Y
Lo(7,7) = GXP(—* ;

S

(V72 — 4y +2)/2;
(6 — 187 4+ 99272 — ~373) /6;
(7% — 164373 + 729272 — 96T + 24) /24;

(120 — 60047 + 6007272 — 2007372 + 25 x

~— N N N N

S I e

(

(
La(r,7) = exp(—

(

(

/

)

0 1 2 3 4 T

Puc. 1.1. Bug oproronansueix dyukuunii Jlareppa 0-5 nopsakos;
v=4

k

[1.2] Lgcl)('r,'y) = Z (k + 1>ﬂexp(—g>.

_ [
= k—s s!

Yacrusle caydan ajs dysHkuuii 0-5 mOpsigKOB:
T

%
L§ (7, v) = exp(—7 ;

LV (r,7) = exp (=5 ) 2 = 7);

1§D (r,7) = exp(= 1) (4272 = 697 + 6)/2;

[\v]

w‘f‘m

L (7, v) = exr)(— )(24 — 36T 4+ 127272 — 4373) /6;

L (r,y) = exp( )(7474 — 207373 + 1207272 — 2407 +

+120)/24;
LY (r,7) = exp(7%> (720 — 1800~7 + 12007272 — 3007°73 +

YT
2

+ 30yt — 457%) /120
L

0 1 2 3 4 T

Puc. 1.2. Bug oproronansueix dyukuunii Connna-Jlareppa 0-5
nopsinkos; Y =4, o =1

k

(1.3 LD (=3 (i i 2) % exp(_éi)'

s=0 $

Yacrabie cayydan ajis dyskumii 0-5 DOpsIKOB:

YT
L§ (7.7) = exp (-5

2 )

YT
LY‘))("'”Y) = EXP(*7> (8 —~7);

T

L§ (7,7) = exp (=50 ) (7272 = 897 +12)/2;
LY (r,7) = exp(—g) (60 — 6097 + 159272 — 4373) /6
LY (r,7) = eXp(—’g) (v17% — 24~373 + 1804272 — 48047 +
+ 360)/24;
L® (r,7) = exp (7g) (2520 — 420077 + 21007272 — 420773 +
+35y*r* — 4575)/120.



1.1 AnasiuTHYecKre COOTHOINEHUS AJIs OPTOTOHAJBHBIX (DYHKITHIA 11

0 1 2 3 4
Puc. 1.3. Bun oproronansusix dyukuuit Counna-Jlareppa 0-5
nopsaakos; vy =4, a =2

) L0 = 3 (V) E (L1,

_ ]
= k—s s!

T

YHactable cay4dau aug GyHknui 0-5 MOpsakos:

L{ (r,y) = exp(*%);

o T
L{™ (7, 7) = exp (=5 ) (a4 1 = 77);

L) (r,7) = 3 exp(= 20 ) (4777 = 2a -+ 2)r + (o + D(a+2));

LY (r,7) = éexp(,éj)((a +1)(a+2)(a+3) —3(a+2) x
X (a4 3)yT + 3(a + 3)7212 — 4373));

() _ i T 4_4 3.3
Ly (7'7“/)72463’(?( 2)(’77 4(a+4)7v°7° + 6(a +3) x
X (a+4)y3712 — 4(a + 2)(a + 3)(a + )7 + (a + 1)(a + 2) x
X (a+3)(a+4));

L (1,7) = % exp(—g) ((a+ 1)(a + 2) (o + 3) (o + 4) x
X (e +5) — Sga +2)(a+3)(a+4)(a+5)y7 + 10(a + 3)(a +4) x
X (@ +5)7*7% —10(e + 4)(a + 5)7°7% + 5(a + 5)v*7* — 4°7°).

Puc. 1.4. Bun oproronansubeix ¢yukuunit Connna-Jlareppa 2-oro nopsigka: a) v = 4, a € [0;5]; 6) v € (0;5], a =1

pol P =35 () (T e
s=0

conp(~ 850,

Yacrabie cayydan ajs yskumii 0-5 DOPAIKOB:
T

- , Y
Py (7, 9) = exp (= )5
_ N7
P20 (7, ) = exp(*j) (1 = 3exp(~297))/2;
P2(—1/2,0)(T’ v) = exp(fg) (3 — 30exp(—2v7) + 35 x
N cxp(74'y‘r))/8;
NT

P20 () = exp(—7) (5 — 105 exp(—2y7) + 315 x

X exp(—4y7) — 231 exp(—6v7))/16;

P20 () exp(fg) (35 — 1260 exp(—2y7) + 6930 x

X exp(—4vy7) — 12012 exp(—6~vT7) + 6435 exp(fs'yT))/IQS;
(=1/2,0) _ T
Py (r,7) = eXP(*T (63 — 3465 exp(—2v7) + 15015 x

X exp(—4vy7) — 45045 exp(—6~7) + 109395 exp(—8y7) — 46189 X
X exp(—10v7))/256.



12 Ananurndeckue mpejcraBiieHUsi BO BpPEMEHHON obiractu

e 0] p(-1/2,0)
0 .

pi-1/2.0)

051~ P

0 1 2 3 4 T
Puc. 1.5. Bung oproronansaeix Gyuknuit dxkobu 0-5 nopsakos;
y=1c¢c=2 a=-1/2,8=0

k

S

k k+s
[1.6] Legi(rn) = > () (71 °) (=17 exp(=(25+ 1)37).

o—

Yacrusle caydan ajs pyskuuii 0-5 mOpsIKOB:

Lego(7,7) = exp(=77);

Legi(7,7) = exp(—77) (1 — 2exp(—277));

Lega(r,7v) = exp(—7) (1 — 6 exp(—2y7) + 6 exp(—4yT7));

Legs(r,7v) = exp(—77) (1 — 12exp(—2v7) + 30 exp(—4v7) —

— 20 exp(—677));

Lega(t,7v) = exp(—77) (1 — 20 exp(—2v7) + 90 exp(—4~T) —

— 140 exp(—6~7) + 70 exp(—8+7));

Legs(7,7v) = exp(—v7) (1 — 30 exp(—2v7) + 210 exp(—4~7) —

— 560 exp(—67v7) + 630 exp(—8y71) — 252 exp(—lO'y‘r)).
Legi(7,7) ‘ ‘ ‘

0,5

0 1 2 3 4 T
Puc. 1.6. Bun oproronaneueix dyuxnuit Jlexxanapa 0-5
nopaakos; Yy =1, ¢c =2

w0 =3 () (e
5=0

Yacrtuele cay4dau ajs byHkmuil 0-5 nopsakos:
1/2,0 3y
Pt —e. iy
3yT
P20 (1) = exp(*T ) (3 = 5exp(—2v7)) /2;
3
P{M20 (7 ) = exp(——y) (15 — 70 exp(—277) + 63 x

X exp(—477)) /8;

P20 (2 ) = exp(—%) (35 — 315 exp(—277) + 693 X

X exp(—4vy71) — 429 exp(—6~T7)) /16;

P20 (7 ) = exp(f?’% (315 — 4620 exp(—2y7) + 18018 x
X exp(—4yT) — 25740 exp(—6~y7) + 12155 exp(—8v7)) /128;
P20 (2 ) = exp(—s%) (693 — 15015 exp(—2y7) + 45045 x

X exp(—4~y7) — 218790 exp(—6~7) + 230945 exp(—8v7) — 88179 x
X exp(—10v7)) /256.
P20 ()

051 - - ; B R e

0 1 2 3 4 T
Puc. 1.7. Bug oproronansueix dysknunit Axobu 0-5 nopsakos;
y=1c=2,a=1/2, =0

s PO =3 () (e

x exp(—(s + 1)y7).

Yacrable cayuan aisa pysxkuui 0-5 nopsaakos:
(1,0) _
Py (7, ) = exp(—77);
PN (7,4) = exp(—77) (2 = Bexp(—77));
P2(1’0) (1,7v) = exp(—~T1) (3 — 12 exp(—~7) + 10 cxp(—Z'yT));
PEO) (7, 4) = exp(—7) (4 — 30 exp(—y7) + 60 exp(—277) —
— 35 exp(—?ryr));
P4(1’0) (1,7) = exp(—v7) (5 — 60 exp(—77) + 210 exp(—2y7) —
— 280 exp(—3~vT) + 126 exp(—4'y7'));
PEEI’O) (7,7v) = exp(—~T) (6 — 105 exp(—~7) + 560 exp(—2~7) —
— 1260 exp(—3y7) + 1260 exp(—4y7) — 462 exp(—5v7)).
1,0 ' ' ' '
PO ()

0,5

0 1 2 3 4 T
Puc. 1.8. Bun oproronansueix dysknunit Axobu 0-5 nopsakos;
y=1,c=1,a=1,8=0
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o A 5 (11
s=0

x exp(—(2s + 3)y7).

Yacruble cay4dan aia Qyskuui 0-5 nopsaakos:
2,0
P (r,7) = exp(=377);

13‘1(2’0)(7'7 v) = exp(—377) (3 — 4exp(—2v7));

P2(2’0)(7'7 v) = exp(—3v7) (6 — 20 exp(—2vy7) + 15 exp(74'y'r));

P?EQ’O)('F7 v) = exp(—3v7) (10 — 60 exp(—2y7) + 105 x

X exp(—4yT) — 56 exp(—677));

134(2’0)(7'7 v) = exp(—~T) (15 — 140 exp(—2~v7) + 420 %

X exp(—4y7) — 504 exp(—6v7) + 210 exp(—8+7));

135(2’0)(7'7 v) = exp(—v7) (21 — 280 exp(—2y7) + 1260 x

X exp(—4y7) — 2520 exp(—6~7) + 2310 exp(—8y71) — 792 X

X exp(—1077)).
P (r,7)

05 P2 SRR R

0 1 2 3 4 T
Puc. 1.9. Bun oprorosanbHbeix GyHKuui fkobu 0-5 mopsaakos;
y=1lc=2,a=2,=0

[1.10] PO (r,4) = Xk: (]:) (k et a)(—l)sx

=0 s+a
x exp(—(2s + a + 1)eyr/2).

YHactuble cayydau 1 dyHKouid 0-5 NOpsiaKoB:
Po(a’m(‘r,'y) =exp(—(a+ 1)eyr/2);
Pl(a’o)(T,'y) =exp(—(a+ 1)eyr/2) (e 4+ 1 — (o + 2) exp(—ey7));
Péa’o)(‘r,'y) =exp(—(a+ 1)ey7/2) ((a + 1) (a + 2) — 2(a 4 2) x
X (a+ 3)exp(—ey7) + (a+ 3)(a + 4) exp(720'y7'))/2;
P?S(I’C))(T,'y) e exp(f(a + 1)c’y7‘/2) ((Oz + 1) (a4 2)(a + 3) —
—3(a+2)(a+3)(a+4)exp(—cyT) + 3(a + 3)(a + 4)(a + 5) x
x exp(—2¢y7) — (o + 4) (o + 5)(ax + 6) exp(—3cy7)) /65
Pia’o)(T,'y) =exp(—(a+ 1)eyr/2) ((a + 1) (o + 2) (o + 3) x
X (a+4) —4(a+2)(a+3)(a+4)(a+5)exp(—cyT) + 6(a + 3) X
X (a+4)(a+5)(a+6)exp(—2cy7) — 4(a+4)(a+5)(a+ 6) X
X (a+ 7)exp(—3cy7) + (¢ + 5)(a + 6) (v + T) (v + 8) x
X exp(—4eyT)) /245
PS(D‘*O)(-,-,ry) =exp(—(a+1)eyr/2) (e + 1) (o + 2) (o + 3) %
X (a+4)(a+5) —5(a+2)(a+3)(a+4)(a+5)(a+6) X
x exp(—cy7) + 10(a 4+ 3) (v + 4) (v + 5) (v + 6) (. + 7) X
X exp(—2cy7) — 10(av + 4) (v + 5) (e + 6) (v + T) (v + 8) X
X exp(—3cyT) + 5(a + 5)(a + 6)(a+ 7)(a + 8)(a +9) X

X exp(—4eyT) — (a+ 6)(a+ 7)(a + 8) (e + 9) (e + 10) X
x exp(—5cyT))/120.

Puc. 1.10. Bun oproronansabix ¢hyHknmit SIko6u 2-oro nopsiaxa: a) vy =1, c =2, a € [0;5], 8=0;6) vy € (0;2],c=2,a=1,8=0

[1.11] P,Eo‘l)(fw) _ Z (i) (k +s+ 1>(_1)5X

s=0 s
x exp(—(2s + 1)y7).

YHacrasle cayydan ausa Gyskuuii 0-5 DOpagKkos:
(0,1) _

Py (7,7) = exp(—77);
0,

Pl( 1)(7'77) = exp(—77)(1 — 3exp(—277));
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PO (r,7) = exp(—y7)(1 — 8 exp(—2y7) + 10 exp(—477));
P{"Y (7, 4) = exp(—77)(1 = 15 exp(—~277) + 45 exp(—dy7) —
— 35exp(—677));

P4(0‘1) (1,7v) = exp(—v7)(1 — 24 exp(—27y7) + 126 exp(—4yT) —
— 224 exp(—6v7) + 126 exp(—8vy7));

Péo’l) (1,7) = exp(—v7)(1 — 35 exp(—2y7) + 280 exp(—4yT) —

T

Puc. 1.11. Bug oproronanbubix dysknuit Sko6n 0-5 nopsiakos;
y=1c¢c=2,a=0,=1

k
0,2 k,‘ k} + S + 2
[z PP =3 () ) (=1)°x
s s
s=0
x exp(—(2s + 1)y7).
Yacrtuele cay4dan ajs byHkouil 0-5 nopsiakos:
(0,2) _ .
Py 7 (1, ) = exp(—=77);
P{*? (1,4) = exp(—y7)(1 — 4exp(—277));
P2(0,2)(7_, v) = exp(—v7)(1 — 10 exp(—2y7) + 15 exp(—4~T7));
Pé0‘2) (1,7) = exp(—77)(1 — 18 exp(—2v7) + 63 exp(—4~yT) —
— 56 exp(—677));
P4(0’2)(7-7 ) = exp(—v7)(1 — 28 exp(—2vy7) + 168 exp(—4yT) —
— 336 exp(—6v7) + 210 exp(—8~7));
PéO’Q)(T, ) = exp(—v7)(1 — 40 exp(—2vy7) + 360 exp(—4y7) —

— 1200 e)éng—ﬁ'y‘r) + 1650 exp(—8y7) — 792 exp(—1077).
PO ()| poa : ‘ ‘

w{ S S A
Péo,z): . . .

-21 ‘ ‘ ‘ ‘

0 1 2 3 4 T

Puc. 1.12. Bung oproronansaeix Gyuknuit dkobu 0-5 nopsakos;
y=1lc=2,a=0,p=2

113 POV () =3 Y E ) o

s s
s=0
x exp(—(2s + 1)eyr/2).

Yacrabie cayydan ajs dpyskumii 0-5 1OpsIKOB:

P§"P (1,4) = exp(—eyr/2);

PP (7,7) = exp(—cy7/2) (1 = (B + 2) exp(—cy7));

PO (7,5) = exp(—ey7/2) (1 — 2(8 + 3) exp(—cy7) + (B + 3) x
X (B +4) exp(—2¢77)/2);

PO (7,7) = exp(—cy7/2) (1 = 3(8 +4) exp(—cyr) +3(8 + 4) x
X (B +5) exp(—2¢y7)/2 — (B + 4)(B + 5)(B + 6) exp(—3cy7) /6);
PP (1, 4) = exp(—cy/2) (1 — 4(8 + 5) exp(—cyT) + 3(8 + 5) X
X (B +6)exp(—2cyT) —2(B +5)(B+6)(B+7) x

x exp(=3¢y7)/3 4+ (B4 5)(B + 6)(8 4 7)(B + 8) exp(—4eyT) /24);
PP (1, 4) = exp(—ey7/2) (1= 5(8 + 6) exp(—cy) +5(8 + 6) x
X (B +7) exp(—2cyT) — 5(8 + 6)(8 + 7)(B + 8) exp(—3cyT)/3 +
+5(B8+6)(B+T7)(B+8)(B+9)exp(—4eyT)/24 — (B+6)(B+7) x
X (B +8)(B+9)(B + 10) exp(—5cyT)/120).
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15

Puc. 1.13. Bun oproronansHbix dyHknui fkobu 2-oro nopsaaxa: a) vy =1, c =2, 8 € [0;5], «a = 0; 6) v € (0;2], ¢ =

1.2 AmnajguTudeckme COOTHOIIIEHUA
IJis IIPOM3BOJHBIX OPTOTOHAJIb-
HBIX

byukuii

)sl

[1.14] P

(S0

s=1

SR O )eel-F),

YHacTHble cayydan a0 1-oit npoussoanoil dynkuuit 0-5 nopsaakos:

OLo(7.7) = Texp(- L),
ar 2 2/’
OLy(7,v) _ v YT
“or 59Xp<*?)(’77*3)7
OLa(7,7) _ T 2 _2
Y  — 1 exp(—?)('y 7% — 8yT + 10);
OLs(1,v) v T 3 3 2 2
s = Eexp(f—>('y 77 — 157777 + b4yt — 42);
OLy4(T,
ﬂ = —e p(——)(fy —247°7% + 1684272
or

— 38447 + 216),

OLs5(T,
9Ls(ry) _ lO cxp( ’YT) (v°7° — 35+*7* 4+ 40047 —

ar 24 2
— 1800772 + 30007 — 1320).
OLk(T,7)
or

0 1 2 3 4 T
Puc. 1.14. Bug 1-0it 1pou3BoaHOE OPTOrOHAJBHBIX (DyHKUINI
Jlareppa 0-5 nopsaakos; v = 1

2

82 Ly (T, k kN (—yT)5—
;7'(2 2 =7 <Z <s) ((377)2)! *

2 (O S O ) en(-Y),

YacTable caydan agsa 2-oif npoussonuoi dpynkuuit 0-5 nopsakos:
Lo(r,v) ( 77)
——Fh s = ;o &Xpl——F )

[1.15]

or2 4 2
9*La(1,7) 7
T = -7 eXP(—*)(’YT =5);
?La(r,7) _ * T
=t =T p(—7)('y % — 1297 + 26);

2,a=08=1

8% Ls(T, 2
7637g ) = 7% exp( 727—)(')/ 77 — 217 24 1147 — 150);
9% Ly(r, 2
64:27 ) _ ;/76 exp(—%) (7474 324375 13124272

— 10567 + 984);
3% L5 (T, 2
% _ _Zﬁ exp(_g)(7575 45yt 4 6s0nP S —
— 4200'}/ 72 + 10200yT — 7320)

9*Ly(7,7)

or2

2 3 4 T
Puc. 1.15. Buzn 2-0it npou3BOAHOH OPTOrOHAIBHBIX DyHKINH
Jlareppa 0-5 nopsaakos; v = 1

[1.16] W=Wd<i CD%*
k s—2 T)°
e (O *Z@(:—)D'

A2 (O ) el 5)

YHacTHble cayydaun I 3-0if npousBonHoil dyukuui 0-5 mopsaakos:

m = —ls exp(—’ﬁ);

or3 8 2
% _r CXP(—g)(’yT -7
% __r xp(—20) (7777 = 1697 + 50);
% = g exp(_g) (v*7% — 279°7% 4 198y7 — 378);
w - ,% Cxp(fg) (A% — 407°73 4 5044272

— 2304~7 + 3096);

3 Ls(T, 8 5 5 .
OLm ) _ 2 exp (= TT) (257 — 55 4 10407°7° —

— 8280+272 + 27000y — 27720).
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9°Li(7,7)
or3

-10- -

-20-

-30

[1.17] w = (—y)" exp<fﬂ) i (n>2*j><
’ orn 2 = J
_ys—n+j
k k L, ecin s —n+j > 0;
XZ(S> (s —=n+j)!
s=0 0, WHaYe.

YacTHble CaydaH aJs1 N-0¥ Npou3BoaHOH dyHKuuil 0-5 MOPSIKOB:

0" Lo(7,7)

67’"7 = (" exp<f’y?7—> 72:;) (n)2 J

J
T —n+j
{ —7) eciiu —n + 5 > 0

(=n+4)!"’ ;
HHa4ve.
O"Ly(7,7) VTN o [T
—)" - 277 x
52— () 55 )
=y~ ,
( n+])' ecnn—n+]20,+
HNHa4e
1—n+4j
(1’y_Tzl+7)|) ecrm 1 —n+352>0; |
HHa4e
O™ Lo (T, , TN = M\ . _
2( ’7) (77)16)(1)(77)2( )2 I«
2 — \J
j=0
n+j
’YT) )
) - >0
n+7 ecau —n +J > +
0, uHaYe
2( ’yr)l nti
> 1- j > 0;
+ 1fn+])'7 eon ntiz P+
0, nHaIe
(=ym)?mHd ,
4 (27n+ )|, ecim 2—n+j > 0; :
0, uHaYe
3"Ls 9" Ls(7,v) <
= (=" exp(——)z( )2~
Com " ,
, - >0
——— ecau —n + j > +
0, uHa4Ye
3(—ym)t ="t
g 1-— j > 0
T (1—n+])'7 ecau n+j > Py
HHa4e

0 1 2 3 4 T
Puc. 1.16. Bux 3-0it npou3BoaHoi OpTOroHadabHbIX (ByHKLMIT
Jlareppa 0-5 nopaakos; v = 1

10(—r7)2 "t . )
+{(2—n+y)" ecnn2—n+y20,+

3(—y7)>

4 m ecim 2 —n+j > 0;

+

VHa4e

3n+}
, ecm 3—n—+j >0
{ 37n+]' 7=

HHa4de

om 1:4(7' v) = (=" exp(—%) i (7;)2*1 X
j=o

(=ym) "t )
« —n+g)' , ecou —n + 7 > 03 n
nHa4de
4( i
S A A— 1-— i > 0;
+ A—nt ecau n+j > +
0, UHAYE
6(—y7)? " .
_ 2 — > 05
+ 2—-n+j)! e ntJ 2 +
0, nHAYe
4(—y7)P .
_ 3 - > 0;
+ (37?’7,4*])‘ ecau n+j > +
0, vHAYe
4—n+j
%, ecmtu 4 —n+32>0; |
—n4+3j 5
0, uHaue
9" Ls(7,7)

e = e () 2 ()2

am s
) -n 5
( Y ecan j> I

HHa4e
5( e

L—n+j’
0, uHAYe

1-— j > 0;
ecau n+j > +

0, uHaYe
10(—~7)3—ntd
(3 —=mn+j)!

0, uHaue

s g 3 — j > 0;
ecjiu n+j > +
5(—ym)* "t
(4*”+J)'

0, uHaYe

s 4 — j > 0;
ecau n+j > +
(—ym)° "
(5 —n+j)!

0, uHaue

, ectub—n+j>0;
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O" Ly (1,7) Lo .

orn ' ! '

Puc. 1.17. Bug n-oift npou3BogHON OPTOrOHAJBHBIX (OYHKIUHA
Jlareppa 2-oro nmopsaka; n = 0..5, y =1

W, oy
g 2 (07 —v(Z (kH)i( Lk

or k=) (s—1)!
(DT ().

Yacruble ciayydan s 1-o#t npoussonuoit pynkuuit 0-5 nopsakos:
1
oL (ry) _ (1)
or 2 2/’

oL (r,y)  ~ T
—_— fexz)(ff)(wf‘l);
2

or 2
7‘%%& v _ —% exp(—g) (27 — 1097 + 18);
78[/‘5’1;7(_7—’ ) = % exp(fg) (7372 — 187°7% + 8447 — 96);
8L511;7(—7—, v _ _% exp(—%)(’y474 98473 4 2404202 —

— 7207 4 600);
BLél)(Tv v) 2l T 5 5 4_4 3 3
— e = %exp<—7)('y T — 40y T 4+ 5409777 —

— 30007272 + 6600yT — 4320).

1 ‘
oL (7,)
or

_20 f ‘ ‘

0 1 2 3 4

Puc. 1.18. Bun 1-0it n1pou3BOaHOH OPTOrOHAJBHBIX DyHKINI
Couuna-Jlareppa 0-5 mopsiakos; v =1, a =1

82L M (, ) Bk 41N (—yr)52

k )1
()

k s T
ST (DI ) ee(F)

YHacTHble cayydau aud 2-oif npoussonuoil dyunknuit 0-5 mopaakos:
1
9*L§Y (r,7) _ +* (-2

oz = o)
Ly T
e = ewe(-5 ) 0T -0
02[’;1)(77 7) 72 T 2 2
—s = ECXp(_T)(PY 77 — 14~y7 + 38);
32L§1)(T7 ) 7 T 3_3 2 _2
92~ o1 exp(—T)('y 77 — 24y 77 4+ 1567 — 264);
62[/5;1)(7'7“/) 7 T 4_4 3_3 2 2
oz = %exp(—j)('y T — 36777 +408y°T
— 168077 + 2040);
9*L) (7, ) 7? YT . 5.5 4_4 3_3
5z zf@exp(77>('y 72 — 50y 7T 4+ 860y 77 —

— 6240~272 + 18600y — 17520).
LY (r,7) :

-20 ' ' ' '

0 1 2 3 4 T

Puc. 1.19. Bux 2-0#t n1pou3BOAHON OPTOTOHAMBHBIX QDYHKIIUHK
Coununa-Jlareppa 0-5 nopsaakos; vy =1, a =1

83L(1)(T,'y) k k+ 1y (—y7)53
SR (S (DT
3on k4 1y (—7)" 2 3 gn k4 1y (—y7)s !
P <kfs>w+1§(k,s)m+

k s T
S (D) ee(F)

YHacTHble cay4dau o 3-oif npoussonuoil dyuknuit 0-5 mopaakos:

LM () _ 2 (-5 )
ars T Pl
LV (r,y) A4 T
o =g ee(-F)or -9
63[/51)(7'7 v) 73 T 2 _2
93 16 exp(—T)('y 7% — 18yT + 66);
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LM (1) _ A T a"L(”<r, ) o TN o= (Y,
—5m Eexp(f7>(’y 73 — 307272 + 252y7 — 576); —— = (—7) exp(f7>§(j>2 X
83L<(;1)(T-’Y) ’Y3 T 4_4 3_3 2_2
Z 7 T o _ Tt _ 4 n—+j
or3 192 Xp( )(’Y T dyTT 4 624y7r % ( 7" > ecam —n +35 >0 +
— 3312~7 + 5400); ( n+ )
BSL(U(T ,Y) 73 N - ) uHaye
—s = GXP(**) (v°r° — 607474 + 1260737‘3 — 6( 77—)1””” )
or3 960 2 T ﬁ, eciim 1 —n+j5 > 0; n
—n
— 114007%7% 4 43560y — 54720). ! e
1 )
63[/( )(73 ’Y) 4( 77’)2 n4j
3 ! ! ' ! —_— 2 — i > 0;
T e | | t) Eonrg METTIE0
0 . . - O, WHAIe
3 n+j
4 3777,4’]'7 ectm 3—n+j > 0; :
———————————————————————————— uHaYe
(')"L( ) (7,7) )" VTN o= /MY
— =) e"p(*7);(j)2
5(=ym) "+ _
><( E———T s eCJ‘II/If’I’L+jZO,+
HHa4e
0 1 2 3 4 T 10( eyt _
Puc. 1.20. Bua 3-0it n1pou3BogHON OPTOTOHAJBHBIX (DyHKIHH ————, ewml—n+4+j2>0;
A ~ + (1—n+j)! +
Coununa-Jlareppa 0-5 nopsiakos; v =1, a =1
0, uHa4e
10(—y7)2—nti
n 2 ntl ecan n+j2> "
0, uHaYe
. 1) n
o L.( (7,7) T " ) 5(—yr)3—rnti
1.21) 22k TV yney (f—) ()Tﬂx X T ecmu3—n4 >0
[ ] orn (=7 p 5 ZO j i GBontj) iz +3 > n
) 7= 0, uHaYe
k (—yr)s— i ) 4-ntj
k+1y ) ————, ecms—n+j>0; CDT " 4=t >0
X E—s (s —n+j)! (4 —n+j)!
s=0 0, WHAYe. 0, uHaYue

oLV (r ¥ YT o= /NN i
Yacrable caydan ajs n-o# npoussonHoi dyHkuuit 0-5 nopsankos: 7( ) =(-" eXP(—*) E ( ,)2 7 x
n (1) orn 2 — \j
0" Ly (7,7) j=0

0T (o exp (-2 z (")2 =

6 —nti
( o) , ecau —n +j > 0;
—n+j X —n + j)! +
Lv ecmn —n +j 2 0; uHave
8 (_n +a)! : 15( "YT 1—n+]
0, uHave. n ﬁ, eciu 1l —n+j5>0; n
—n+j
onL{M(r, N ,
onLy (m) _ (=)™ exp(_ﬂ) 3 (ﬁ)Q—a % 0, HATe
orn 275N 2—n4j
o 20(—yr) 2-n+352>0
j — ., €dau —-n > 0y
2(—yr) "t _ +1 @-n+)! =0y
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0, uHade 15(—r7)3-n+ ) _
j e o ecim3—n+j>0;
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+ m’ ectm 1 —n+j 20 ; s uHaYe
0, uHaue 6(—yr)i=mti .
7 (1) n + m, ec.nn4fn+]20;+
Ly (1Y) (e ()32 ()2 J
arn - v p 2 : j 0, uHA4e
=0 ( ’YT)O n+j )
3(—ryr)~ "+ _ + m, ecmu 5 —n+j > 0;
—— . ewm —n+j>0
x (=n+4)! + 0, nHage
0, uHade
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+ Ao nggyr e comlmnti=0
0, uHaYe
R
+ ((2@774‘”’ ecm 2 —n+j >0; |,
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"L (7).
orm o

Puc. 1.21. Bua n-o#t npon3BoaHoil OpTOrOHAJIBHBIX MYHKIINHR
Coununa-Jlareppa 2-oro mopsaaka; n = 0.5, y =1, a =1

2 —
[1 22] 8LI(€ )(7_7 ’Y) = — Z (k + 2) (777)5 ! +
) or i Nk—s/ (s—1)!
1 k+ 2\ (—v71)° T
el ) ) ee(-%)
s=0
Yacrable cayydan s 1-off npounssonuoi dpynkuuit 0-5 nopsakos:
oLg (r,7) ol T
P L)
oL (r,v) _ v T
T a9r 32 CXP(*7) (yr = 5);
oL (1) _ v VTN 22
— =" exp(—T)(y 77 — 127 4 28);
8L§,2)(7'7 ) 2l T 3_3 2 2
=1 cxp(77)('y 77 — 21y°7° 4+ 120yT — 180);
3L512)(7'7 v) Y T 4_4 3_3 2 2
— Y = —@exp(—7)(’y 75— 3297717 + 32477 —

— 120077 + 1320);
BLg(',Q)(ﬂ v) 2l T 5 5 4_4 3_3
— - %exp(—?)(v 77 — 457717 + T00y7 T —
— 46207272 + 12600y — 10920).
2 2 !
oL (ry) L@
oT

20 S SR S SEEEEE

-60

Puc. 1.22. Bua 1-0it n1pou3BogHON OPTOTOHAMBHBIX (QOYHKIIUHK
Coununa-Jlareppa 0-5 nopsaakos; v =1, a = 2

0 1 2 3 4 T

[1.23] =

Wwwfz(i(k“)(—ww

1

k )
+S; G20 ((31)1)! *

— S
1S /k+2 (—=v7)® T
AE D) el-3)
4 k—s s! 2
s=0
YHacrable caydan s 2-oit npoussoguoi dyskuui 0-5 mopsaakos:
’LE (1) _ ¥ T
- Teal(-)

or? 4 2/’
%};’7) = —? eXp(—E)('w -7
62L§;gr7 v _ g exp(ig)h%z 167 4 52);
%ﬁm = —g exp(—%) (73 — 274272 + 2047 — 420);

62[/(2) , 2 )
—4 ny) _ T exp(fg)('yélféL — 40’)/3‘r'3 + 516'y27'2 —

T2 T 96
— 2496~T + 3720);
32L552)(T7 ) ¥ T 5_5 4_4 3_3
2 —@exp(—?>(7 72 =55y 7" + 10607717 —

— 8820~272 + 310807 — 36120).
L (r,)

or?
60 -

40

20 - -

2) (2
L L

220 | | . |

0 1 2 3 4 T

Puc. 1.23. Bug 2-0it npou3BOgHONH OPTOTOHANBHBIX (DYyHKIINH
Conuna-Jlareppa 0-5 nopsakos; v = 1, oo = 2

1.24
[ | or3

83L(2)(’r7 ) k k+ 2\ (—y71)573
kT :_73<Z< )( 77)
3N k4 2\ (—y7)5 2 3 En k4 2y (—y7) ]
+§S§2(k—s) (s —2)! +Z§1<k ) +

k S -
3 (D (T

YHacTHble cay4dau o 3-oif npoussonuoil dyuknuit 0-5 mopaakos:

9312 ; 3
0Ly (1,7) _ ~ L exp(-20);
or3 8 2
L (r,y) A T
o =g oe(-F)or- 9
63[/52)(7'7 v) 73 T 2 _2
a3 16 exp(—T)('y 75 — 20yT + 84);
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LY (1) _ A T oL (r,7) " TN o= (Y,
—m = Eexp(f7>(’y 73 — 337272 4 312y7 — 828); S =(—7) exp(f7>§(j>2 X
83L<(;2)(T-’Y) ’Y3 T 4_4 3_3 2_2 j
Z 4 N _ —4 10(— —n+j
503 193 exp( )(’Y T 8y 17 + 756y T y %7 ecu —n + j > 0; n
— 45607 + 8712); 0 nTa)
83L(2)(T ¥) ,73 - - ' 5 . uHa4ie
—h = exp(f—) (v°7° — 65+*7* 4 15007° % — 10(—~7)t—n+i )
or3 960 2 T ﬁ, eciml —n+j>0; 4
—n+j)!
— 1518?'\/(;’) + 66360yT — 98280) ‘ ‘ ‘ 0, HHage
9° L~ (1,7) @ | ' 5(—77’)27"+j
873 Ly ‘ ‘ 1 ‘ ———————, ecm2-—n+j>0;
L@ L@ ‘ ‘ + 49 (2-—n+j)! +
0 - 0, nHA4e
' ' ' _ 3—n+j
' ' n ((37:—217+j)'7 ectu 3—n+32>0; |
-50 0, uHaue

o ()7‘ n TN o= /T _
% (=) exp(f%);(j)Q

-100 ) et
T .
« n+j)' s eanfnJrJZO7+
-150 uHaYe
0 1 2 3 4 T 20( eyt _
Puc. 1.24. Bua 3-0it n1pou3BogHON OPTOTOHAJNBHBIX (DyHKINH + m, ecim 1l —n+352>0; i
Coununa-Jlareppa 0-5 mopsiakos; v = 1, a = 2 J
0, uHa4e
15(—~7)2 "I
n ﬁ, ecan—n+j20;+
0, uHaYe
oL (7,7) YT\ o (7o 6(—ym)>~ "+
1.25] 22k DV e (——) ( )Q*Jx it P 3—n+4j>0
[ ] 9rn ( ’Y) exp 3 Z; j + B-ntj)! ecsin n+j 2> n
7= 0, nHAYE
—YT s—n+j 4—n+
i(lﬁ'?) ((V)iJr)u ecim s —n+j > 0; 7(( o) ):, ectm 4 —n+j > 0;
s—nT]j) 4—n+j -
s=0 0, WHaJe. 0, uHaue
8"L(2) T " TN o /N
Yacruble ciaydau ajs n-oif npoussoguoit dynkuuit 0-5 nopsaKos: % =(—7) exp(—%) Z (j)2 7 x
(')"L((f)(T7 ) VTN o /NN Jj=0
0 2 () - 277 x
oo (= exp( B )Z%(]) 21(—yr) " H ]
1= « T e —n +7 >0 i
()= S
————, ecau —n+j >0 nHate
x (_n""])! ) 35( WT)17H+]
0, uHaYe. T R Ry eciu 1l —n+j5>0; n
6"L<2>(T.»y) VTN —— /7 . (1 —n+5)!
L= = (—y)" exp(—*) Z ( ,)273 X 0, nHage
orn 2 — \j 2—n+j
3=0 35(—77) 2 —m4i>0
) ——, ewm2-—n > 0;
3(—yr) " o +9 @-—nti) TET
% HEET ecmm —n +j 2 0; + 0, nHaue
0, uHade 21(—ym)* " H 3—n+4+4>0;
_ 1—n+j + B=n+j! » eom Ty = +
L, ecitu 1 —n+75 > 0; HHATe
+ 9 @=n+ ! = ; )
0, uHaue (G .
(2) n +d Ao eC.HI/I47n+]ZO;+
aan (,7) n T ny —j (4—n+yj)
T a . _ — (_'Y) exXpl —— )2 X 0, nHa4de
orm 2 j
= (—ym)* ="+
6(—y7)" "I ) +9 G-n+t’ ecmu 5 —n+j =2 0;
——, ecaum —n—+j >0
X (—=n + j)! + 0, uHaye
0, uHade
4(—ym)i .
_ : 1— > 05
+ 8 A—na gy comtonti=0
0, uHaYe
(—ym)2 e ,
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0
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"L (7,7)
arm

3

0- 3

Puc. 1.25. Bua n-oit n1pon3BoaHoil OpTOrOHAJIbHBIX MYHKIIUHA
Conunna-Jlareppa 2-oro nopaaka; n =0..5, vy =1, a =2

OLL (7, )

k —
[1 26] 8L’(€a>(7—’ A/) =y Z (k’ =+ a) (_’YT)S 1 N
) or o Nk—s/ (s=1)!
1 k+ ay (—y7)8 T
AT 0D ()
2 Z k—s s! P 2
s=0
YHacTHble cayydau auag 1-oit npoussonuoil dyukuuit 0-5 mopsaakos:
LS (1,7) v T
D )
LY (r,y) v T
o EEXP(*7)(’YT*0¢*3)7
6Lga)(77’7) _ T 2 _2 2
e =71 exp(—7) (v*7% = 2(a + 4)y7 + o + 10);
6Lfo,a)(7'v"/) _ T 3_3 N2 2 2
= Eexp(f?)(y 77 = 3(a+ 571" + 3(a” +
+ 9 + 18)y71 — a® — 120° — 41a — 42);
8L51a)(777) al T 4_4 3_3
— 5 =" exp(—?)('y T —4(a+6)y" T +

+6(a® +11a+28)v272 —4(a® +15a° 4+ 68a +96)y7 + o’ +18a° +
107a” + 258« + 216);

()

6L587(—7',"/) _ ﬁex})(fg)( 55 _5(a+ )y irt +
+ 10(a® + 13 + 40)7372 — 10(c® 4 18a® + 101a + 180)~v*72 +
5(a’ + 220° + 167a® + 530a + 600)yT — a® — 25a* — 2250° —
935a° — 1814a — 1320).

vT
6)

Puc. 1.26. Bug 1-0#i npou3eonnoii oproronansueix ¢ynkuuii Connna-Jlareppa 2-oro nopsigka: a) v = 1, a € [0;5]; 6) v € (0;5], a =1

27 (@) k
[1.27] Mkaiy . (Z (k +a)(—777+

YHacTHble caydaun Iuid 2-0if npousBoaHoil dyHkuui 0-5 MOpsaakos:
O*LE (1) _ 4* ( 'Y"')

3

= —ex
P 2

or2 4
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LV (ry) _ 7 T
—o2 =7 exp(f?) (yr — o = 5);
2L(a) 2
%ﬁﬂ"ﬂ = % exp(—%) (7272 —2(a+6)yT + o +1la+
+26);

anga)(Ta’Y) ’Y2 T 3_3 2_2 2
—5m :7ﬂexp<f?)(’y 77 =3(a+ 7)Y 77+ 3(a” +

+ 13a + 38)77 — & — 18a° — 95a — 150);

BZLY)U? v) 72 T 4_4 3_3 2
—== %exp(—?>('y 7" —4(a+ 87T + 6(a” +
+ 150 + 52)7% 72 — 4(a® + 2102 + 134 + 264)y7 + a* + 260° +
+227a° + 802ar + 984);
anga)(Ty v) ’Y2 YT 5 5 4 4
— e = T ( 2)('y7 —5(a+9)y" 7" +10 x
2 3_3 3 2 2_2

X (a® +17a+ 63)y" 7" — 10(a” + 24a” + 179 + 420)y“ 77 +
+5(a” 4+ 300° + 311a” 4 1338 + 2040)y7 — o® — 350 —

— 4450° — 15550° — 7114 — 7320).

L™ (1,7)
or?

100 ~

50

Puc. 1.27. Bun 2-0it nponseonHoi oproronansuerx ¢dbyukunit Conuna-Jlareppa 2-oro nopsiaka: a) v = 1, a € [0;5]; 6) v € (0;5], a =1

PLMN (1Y) s h+ay ()R
[1.28] 73 s :73<§ (kfs)((s’yf)B)!

4
k an (—ry7)5—2 k an (—~7)s—1
+232:;<l;;+ >((s’y—)2)! +%Z(I.Z;_'—_s>((s,y—)l)! +

- s=1
(TS ew(-F),

Yacruble caydan ajs 3-o¥ npomssoguoit dynknuit 0-5 nopsaakos:
L (1, v) _ 4 ( 77)
— s = P~ )

or3 8 2

L (ry) AP

o3 —;exp(—%)('w—a—ﬂ;

83Léa)(77’¥) 7° T 2_2 2
T:Eexp(—j)(w‘r —2(a+8)yT + a” + 15 +
+50);

anga)(Ta ’Y) '73 YT 3 3 2 2 2
—= :7Ecxp(f?)('y 77 = 3(a+9)y 77 4+ 3(a” +

+ 170+ 66)yT — a® — 24a” — 173a — 378);
83L5;a)(T7’Y) o YT\, 4 4 3 3 2
— 53 = @exp<f?>(y 70 —4(a+10)y7 717 + 6(a” +

+ 190 4 84)v2 7% — 4(a® 4 27a® + 224 + 576)yT + o + 340° +

+ 3950° + 1874ar + 3096);
83Lga)(7a v) "/3 T 5 5 4 4
I cxp<7?)(’y 75— Bla+ 11)7*r* + 10 x
x (& + 21a + 104)y* 73 — 10(a® 4 300° + 281a + 828)y2 72 +

+5(a* + 38a° + 5030 4 2770a + 5400)yT — a® — 45a* — 7450° —

— 57150 — 20494a — 27720).
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470 4
>0

v
a) 6)

Puc. 1.28. Bug 3-0it nponssoanoii oproronansueix ¢yuknuit Connna-Jlareppa 2-oro nopsiaka: a) v = 1, a € [0;5]; 6) v € (0;5], a =1
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=
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P oy exp(—20) 30 ()27 =
orm 2/« j
j=0

, ecau —n + 7 > 0;
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0,
+ {
+ {
+ {

3 4)(— 2—n+j
HHaYe (o +3)(a +4)(=77) , ecm2—n+j>0;
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0
0
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(a4 5)!(—r)~ "t ) (o + 4)(a + 5)(—7)3—n+i . .
x T120al(—n + j) ecan —n+j 2 0; " 2B —n1J) ,oecam3—n+4j >0

0, uHaYe 0, uHaue

(o + 5l —yr) 7 (04 5) ()=t
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0, uHaye 0, uHaYe
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0, uHaYe 0, uHaYe
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Puc. 1.29. Bun n-oit npon3sonHoii oproronanbubix (Gynknuit Conmna-Jlareppa 2-oro mopsaaxa: a) n = 0..5, v = 1, a € [0;5]; 6) n = 0..5,

v € (0;5], =1

o PV () o T
= cxp(—7) (969969 exp(—1077) —
BP,i_l/Q’O)(T,'y) y kb ok +s—1/2 — 1859715 exp(—8~y7) + 1171170 exp(—6~7) — 270270 X
[1.30) ——FF——F =—— ( ) ( )X X exp(—4yT) + 17325 exp(—2v7) — 63).
or 2 s s—1/2 ‘ ‘
=0 o0 ()
4s+1
x (=1)%(4s+1) exp(—(27)v7'). or ‘
p{mt/20
YacTuble cay4dau ajs 1-oiff nponssonuoit dynknuit 0-5 nopsiakos: 101 -~ R T o
ap(—1/20 (1 =Y exp _ﬂ). p{-1/2.0)
or 2 2 /7 p(=1/2,0) ‘
BP(_l/z‘O)(T,w) , r 1 Pé—l/z,o) :
-1 - exp(f—) (15 exp(—2v7) — 1); 0=
or 4 2 1:‘;(71/210)
P2 (ry) oy I (315 4 2 !
or = _TG GXP(—?)( exp(—4yT) — P4(_1/‘2‘0)
— 150 exp(—2v7) + 3); -10 ‘ ' ‘
ap(—1/2.0) 0 1 2 3 4 ™
ok T (nm) =T 1T (3003 exp(—6y7) — i i i
9T 32 2 Puc. 1.30. Bug 1-0# n1pou3BogHOR OPTOrOHAJMBHBIX (DYyHKIUHA
— 2835 exp(—dy7) + 525 exp(—2y7) — 5); Axo6u 0-5 nmopsaaxos; v = 0,25, c =2, a =—-1/2, =0
i i ) 2l T
—4—nr - exp(—T) (109395 exp(—8y7) —
— 156156 exp(—6~7) + 62370 exp(—4~y7) — 6300 exp(—2~v7) + 35);

lypcioBoit SKBHBAJEHT, XapaKTePU3YIOMIH IMOPII0K KPHBOH IIpHM M3MEHEHWH aHAJIM3UPYEeMOTO IIapaMeTpa C PAaBHOMEDHBIM

marom B BeIOpaHHOM amanasore. Hampumep, napamerp o € [0;5]: (0) - xpuBas npu 3ravennn « = 0, (5) - KpuBas Ipu 3HAIEHHU
a=5.
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B2P(71/2’0)(777) 42 k\ /k+s—1/2
[1.31] kT:ZS;()(S)( 5—1/2 )X
X (—1)6(48-‘1-1)29)(]3(_@77-)

YHacTHble cay4dau aJs 2-oii npounsBoanoil dyHkuuit 0-5 nopsakos:

R G N (-2)

or2 Ty 2 /)
% = —g exp(—'g) (75 exp(—2y7) — 1);
w = % cxp(fg) (945 exp(—4yT1) —
— 250 exp(—2y7) + 1);
—1/2,0
w = _’(‘5{721 exp(—g) (39039 exp(—6v1) —

— 25515 exp(—4yT) 4 2625 exp(—277) — 5);

R G T

e = s cxp(f?) (1859715 exp(—8y7) —

— 2030028 exp(—6~v7) + 561330 exp(—4y7) — 31500 exp(—2~7) +
+35);

2P 20 (7, 4) 972 T

e = ~om cxp(—7) (2263261 exp(—10y7) —
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62PI§ / )(7_7 y P4( 1/2,0)

am pieo

Pé—‘l /2,0)

0 (=1/2,0)
P; ’
P§_1/2’0)
5O
P5(71‘/2,0)
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Puc. 1.31. Bug 2-0it 1pou3BoaHOH OPTOrOHAJBHBIX (DyHKUINI
Axo6u 0-5 nopsaaxos; v = 0,25, ¢c =2, a =—1/2, =0

3P0 (2 4y V3 En ey k+s—1/2
o PICI) e,
x (—1)%(4s + 1)3 exp (7@77).

Yacrable caydan s 3-oii npoussonuoi dpynkuuit 0-5 nopsakos:

P (7 ) _ﬁexp(_ﬁ).
or3 8 2/’
A R G I T
—_ _nr-T exp(—7) (375 exp(—2y7) — 1);
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I G T
e = exp(—7) (507507 exp(—6y7) —

— 229635 exp(—4v7) + 13125 exp(—2v7) — 5);

P20 (1) ¥
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+35);
PPy 9y°
or3 T 2048
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R

xp(fg) (31615155 exp(—8vy7) —
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200 -\ - - ;- s A - S P
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0
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Puc. 1.32. Buza 3-0#f n1pou3BOAHOM OPTOTOHANBHBIX QDYHKIIUH
fAkobu 0-5 nopsinkos; v = 0,25, ¢c =2, a = —1/2, =0

P 0 sk
[1.33] —_( ) ;(S)x

arm 2
X (k ::j 1/12/2) (=1)°(4s+ 1)" exp (—@77’) .

YHacTHbIe cay4dau I n-of npous3BogHoN GyHKuui 0-5 mopsankos:
n p(—1/2,0)
9" Py (r,7) T\ T
I (L) (-0,
orn 2 2
a"LP(71/2’0) . 1
op T my L ~ ) exp(~L0) (35" x
arm 2 2 2

X exp(—2y7) — 1);

OBy PO (D) (=20 (3597 x

orn 8 2
x exp(—4y7) — 30-5" exp(—2v7) + 3);
T NP
AL _Ts(_5> exp(—T)(23lvl3 x
X exp(—6y7) — 315-9™ exp(—4y7) 4 105- 5" exp(—2v7) — 5);
6"P§71/2’0>(7','y) 1 Y™ T n
— % T = 75) exp 77) (6435417 X

x exp(—8y7) — 12012- 13" exp(—6~7) + 6930- 9" exp(—4y7) —
—1260- 5™ exp(—2y7) + 35);
np(—1/2,0
orpg POy 1 (-2)" exp(~27) (16189217 x
orn 256 2 2
x exp(—10y7) — 109395- 17" exp(—8vy7) + 90090- 13" x
x exp(—6y7) — 30030- 9" exp(—4v7) + 3465 5" exp(—27y7) — 63).
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o P (r )
87—‘71

Puc. 1.33. Bua n-oit npousBoaHoil OpTOroHaNbHbIX GyHKINH
fAxobu 2-oro mopanka; n = 0..5, v =0,25, c =2, a = —1/2,
B=0

[1.34] OLegy(T,7) _ —”/i (k) (k + S)(—I)SX
s=0

or s s

X (25 + 1) exp(—(2s + 1)y7).

Yacruble cay4dan ajs 1-o#f nponssoguoit dyukuuit 0-5 nopsiakos:

dLego(T,7)

- = —yexp(—7);

DL _ ey Gexp(—237) — 1)

W = —vexp(=y7) (30 exp(—dy7) — 18 exp(~277) +
+1);

DLEGT 1) . exp(—yr) (140 exp(—677) — 150 exp(—d7) +
+ 36 exp(—2v7) — 1);

DLEI(T) _ ) gep(—yr) (630 xp(~7) — 950 x

X exp(—6y71) + 450 exp(—4vy7) — 60 exp(—2v7) + 1);
OLegs(7,7)
or
x exp(—8~7) 4+ 3920 exp(—6~7) — 1050 exp(—4~v7) + 90 X
X exp(—2y7) — 1).

9Legi(7,v)

= yexp(—v7) (2772 exp(—10y7) — 5670 X

-20 ' ' ' '

0 1 2 3 4

Puc. 1.34. Bux 1-0it n1pon3BoaHO# OPTOrOHANBHBIX (DyHKLIMI
Jlexxannpa 0-5 nopsaakos; v = 0,25, ¢ = 2

2Legy (T b s
(s LEeor(ny) L(;}Tkz( ) 2 > (’;) (k: )(=1)*x
s=0
X (25 4+ 1)2 exp(—(2s + 1)y7).

YacrHbie cayydan ajist 2-0i npousBogHoi dyHknuit 0-5 nopsaakos:
2
0 Lego(T,7)

9r2 = 7% exp(—77);
% = —% exp(—v7) (18 exp(—277) — 1);
% = 7% exp(—y7) (150 exp(—4y7) — 54 exp(—2y7) +
+1);
% = —? exp(—~7) (980 exp(—6y7) — 750 x

x exp(—4y7) + 108 exp(—2vy7) — 1);
8% Lega(T,7)
o

X exp(—6~7) + 2250 exp(—4y7) — 180 exp(—2~v7) + 1);
8% Legs(r,7)

o2
x exp(—8~v7) + 27440 exp(—6~v7) — 5250 exp(—4~7) +
+ 270 exp(—2y7) — 1).
9*Legi(T,7)
T 972 Lega |

= v exp(—~7) (5670 exp(—8yT) — 6860 x

= —4? exp(—v7) (30492 exp(—10y7) — 51030 x

-150
0

1 2 3 4
Puc. 1.35. Bun 2-0it 1pou3BoaHO# OPTOrOHANBHBIX (DyHKINIT
Jlexxannpa 0-5 nopsiakos; v = 0,25, ¢ = 2

[1.36] 763&;9;“3(7’7) = Zk: (i) (k j ) (=1)°x
s=0

x (25 4+ 1)3 exp(—(2s + 1)y7).

Yacrable caydan s 3-od npomssoguoi dpyHkuuit 0-5 nopsakos:
9°Lego(r,7)

g = =" exp(=77);
or3
oL ,
% =43 exp(—v7) (54 exp(—2yT) — 1);
0°L ,
w = _'73 eXp(—’yT)(750 exp(—4ryq—) — 162 x
-

X exp(—2v7) + 1);
8% Lega(T,7)
—

X exp(—4yT) + 324 exp(—2v7) — 1);
9% Lega(1,7) 3
s =7 exp(—v7) (51030 exp(—8~yT) — 48020 X

X exp(—677) + 11250 exp(—4y7) — 540 exp(—277) + 1);
9®Legs (7, )
— s

=+° exp(—~7) (6860 exp(—6v7) — 3750 x

= 4% exp(—77) (335412 exp(—1077) — 459270 x
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X exp(—8y7) + 192080 exp(—6+y7) — 26250 exp(—4~y7) + 810 X
X exp(—2y7) — 1).
9°Legk (1,7)

or? I I ‘ ‘
600} - - - - L e e

0 1
Puc. 1.36. Bua 3-0it n1pou3BogHON OPTOTOHAMBHBIX (QOYHKIIUHK
Jlexkanapa 0-5 nopaakos; v = 0,25, ¢ = 2

k
anLEQk(Tz’Y) n ky rk+s s
R = () () n
s=0
X (2s 4+ 1)" exp(—(2s + 1)v7).
YacrHble Ciy4dan AJis N-0¥ n1pou3BoaHON dyHkuuil 0-5 n0pALKOB:
O™ Lego (T, )
orm
0" Legy (7,7)
orm
8’”'L K n n n
w = (—v)" exp(—~T) (6- 5" exp(—4yT) — 6-3" %
n
X exp(—277) +1);
0" Legs(T,y n n
% = —(=)" exp(—v7)(20- 7" exp(—67T) —
—30-5" exp(—4v7) + 12- 3" exp(—2y7) — 1);
o™ L
9" Lega(r,v) = (=)™ exp(—77) (70- 9™ exp(—8y7) — 140- 7" X

[1.37]

= (=7)" exp(—=7);

= —(=7)" exp(—7)(2- 3" exp(—27y7) — 1);

orn
X exp(—6y7) + 90- 5" exp(—4vy7) — 20- 3" exp(—2y7) + 1);
oL
w = —(—7)" exp(—v7) (252 11" exp(—10y7) —
rn

— 630-9" exp(—8y7) + 560- 7" exp(—6~7) — 210- 5" exp(—4~yT) +
+ 30- 3" exp(—2~yT) — 1).

9" Legi (T,7)
orm ‘ '

Puc. 1.37. Bua n-oit npon3BoaHo#l OPTOrOHAIBHBIX OYHKITHHA
Jlexkanapa 2-oro nopsiaka; n = 0..5, v = 0,25, c =2

2 3 4 T

aPM 29 (7 4) Rk ok 1/2
) 15 ()T

x (—1)*(4s + 3) exp(f 5

YHacTHble cay4dan mig 1-oit npoussonuoil dyukuuit 0-5 mopsaakos:

P20 (1 4 __3 exp(_ 3’y7-)'
or 2 2 /7
oPM* 0 (ry) v 3T
— =1 exp(fT) (35 exp(—2v7) — 9),
61—_,2(1/2,0)(7_”)/) 0 3T
R = g ex (_T) (693 exp(—4y7) — 490 x

X exp(—2v7) + 45);
aP{M* 9 (x, 3
or T (ny) _ v <7l) (6435 exp(—6y7) — 7623 x

or 32 2

X exp(—4yT) + 2205 exp(—2y7) — 105);

oP{>0 (r,4) Y 3T

—_—— - —— ) (230945 —8 —
or 256 (=3¢ exp(=877)

— 386100 exp(—6~7) + 198198 exp(—4v7) — 32340 exp(—2~v7) +
+ 945);
oP{M P (r,y) o 37
Tl = ex (_T) (2028117 exp(—10y7) —
— 4387955 X exp(—8y7) + 3281850 exp(—6~7) — 990990 x
X exp(—4y7) 4 105105 exp(—2vy7) — 2079).
1/2,0 : :
(')P]i / )(‘r, v) .

o p{/20

- 'PSEI/Q,'(‘J """"""""""""

Pl(l/‘Z‘O)

10

-20 ‘ ‘ ‘ ‘

0 1 2 3 4

Puc. 1.38. Bug 1-0it npou3BOgHONH OPTOTOHANBHBIX (DYyHKINH
Sko6u 0-5 nopsaakos; v = 0,25, ¢ =2, a =1/2, =0

[1.39] w - 12Sz:)(/’;:)(therl/Q)X

or? s+1/2
x (=1)%(4s + 3)% exp (—@77—).

Yacrable cayyan ajis 2-0if npousBogHoi dyHkuuil 0-5 MOpsaaKoB:

PP (ry) 997 _377).
ar2 4 2/’
*P{M20 (1) 42 37
— -5 -3 exp(—T) (245 exp(—2v7) — 27);
82P2(1/2’0)(7—,'y) ~?2 3yT
—E T3 p(fT) (7623 exp(—4y7) — 3430 x
X exp(—27yT) + 135);
e G N 3T
—r e " Xp(_T) (96525 exp(—6~7) —

— 83853 exp(—4y7) + 15435 exp(—2v7) — 315);
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Py () A
T2 " b12
— 1447875 exp(—6~7) + 2180178 exp(—4~vy1) — 226380 exp(—2~v7) +
+ 2835);
8?2 Ps(l/2’0) (ry7) 92 3yT
or? T 1024 (77
— 83371145 exp(—8vy7) + 49227750 exp(—6~7) — 10900890 X
X exp(—4~T) + 735735 exp(—2~7) — 6237)‘
92 P> (1) pli/2.0) ‘
573 P20

xp (7 ?’"’TT) (4387955 exp(—8y7) —

) (46646681 exp(—10y7) —

Pélfz’o)

-200

Puc. 1.39. Bua 2-0it npou3BogHON OPTOTOHAJBHBIX DyHKINH
Axobu 0-5 mopankos; v = 0,25, c =2, a=1/2, =0

3PP () 3 EL ey ks +1/2
1.4 Tk AT
[1.40] 73 8 §)<s>< s+1/2 >><
x (=1)%(4s + 3)3 exp(—Ls; 3) 77’).

YacTHble caydau ajs 3-0ff nmpon3BoaHoit dyHkuil 0-5 nopsiakos:

PPN (e ) 219 exp (- 37T).
73 8 2 /7
*PM2 0 () 4 3T
kT exp(—T) (1715 exp(—27y7) — 81);
P20 (1, 4) 7 3T
s T m oxp(—T) (83853 exp(—4y7) —

— 24010 exp(—2v7) + 405);
OB () _ A

xp (_ 3%) (1447875 exp(—6y7) —

or3 128
— 922383 exp(—477) + 108045 exp(—2y7) — 945);
83P4£1/2’0> (7,7) 3 3T
—_— Y = — ——— ) (83371145 x
o7 021 o2 (-5 )

X exp(—8y7T) — 86872500 exp(—6~7) + 23981958 exp(—4yT) —
— 1584660 exp(—2v7) + 8505);
3 p(1/2,0) 3 -
MS?;,M = 290%8 exp(—sg) (1072873893 x
X exp(—10y7T) — 1584051755 exp(—8~T) + 738416250 x
X exp(—6y7) — 119909790 exp(—4vy7) + 5150145 exp(—27T) —
18711).

0 1 2 3 4 T

9° PN (7, )

o

0 0(1: 2'0)
? P /%
p/20)

-500

0 1 2 3 4 T
Puc. 1.40. Bua 3-0it n1pou3BogHON OPTOTOHAJBHBIX DYHKIUH
fAxobu 0-5 mopsiakos; v = 0,25, c =2, a =1/2, =0

n p(1/2,0) §
[1.41] w _ (_%) sz: (lDX
< (" ;ri/12/2)(—1)s(4s+3)neXp(_@w)_

YacTHbIe cIydau s N-0¥ Npou3BoaHON dyHKuu 0-5 MOPAIKOB:
0 5 e ) B AN 3y7
P ) g (1) (- 220

3

arn 2

PO 1 e Byry

— 5w =73 (7§> exp(f—> (5-7" exp(—2v7) —
—3-3");

8nP2(1/2’0>(7-’ ¥) 1 Y\ n 3yt n
o =5 () e (-5 ) (63 1 exp(— )
— 70- ’(Y"/exl):u(—Q'y‘r) +15-3™);

8"P31 2,0 (7,7) _ 1 Y\ 3yt n
g = g (mg) e (-5 (420157 x

X exp(—6v7) — 693 11" exp(—4v7) + 315- 7" exp(—2vT) —
—35-3");

w_ 1 ( 7)"exp(,3%)(12155»19"x

orm 128 2

X exp(—8~vT) — 25740- 15" exp(—6~7) + 18018 11" exp(—4vy7) —
— 4620- 7" exp(—27y7) + 315-3");

871P5(1/2,0)(T, v) 1 y\ 7 3y7 .
el = (—3) e (-5 ) (88179-28" x
x exp(—10y7) — 230945 19" exp(—8~v7) + 218790- 15™ X

x exp(—6v7) — 90090 11" exp(—4vy7) + 15015- 7" exp(—2vyT) —
693-3").
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BTT" e

Puc. 1.41. Bua n-oit npon3BoaHoil OPTOrOHAJIBHBIX (MYHKIIUHR
Akobu 2-oro nopaaka; n = 0..5, v =0,25, c =2, a=1/2, =0

apH0
[1.42] k

k
(7,7) (k) <k+s+ 1>
—r = —1)%x
or K Z: s s+1 (1)
s=0
X (s+ 1) exp(—(s + 1)vy7).
YHacTHble cayydau a0s 1-oif npoussoanoil dynkuuit 0-5 nopsakos:
(1,0)
BPO (7,7)

o = —vexp(—77);
78P1(12)(T’ 2 oy exp(—77) (3 exp(—77) — 1);
-
% = =3y exp(—77) (10 exp(—277) — Bexp(—v7) +
+1);
7813;12:_(7-’ ) = 4y exp(—77) (35 exp(—3y7) — 45 exp(—2y7) +

+ 15exp(—77) — 1);
oP{% (r,9)
— = —5v exp(—v7) (126 exp(—4y7) — 224 X

-

x exp(—3y7) + 126 exp(—2y7) — 24 exp(—7) + 1);
oP (1, )
or
X exp(—4v7) + 840 exp(—3~vy7) — 280 exp(—2v7) + 210 x

x exp(—y7) — 1).

op" (r,7)

= 6y exp(—77) (462 exp(—5y7) — 1050 X

-10

Puc. 1.42. Bua 1-0it n1pou3BogHON OPTOTOHAMBHBIX (OYHKIIUHK
Axobu 0-5 nopsaaxos; v = 0,25, ¢c=1, aa=1,8=0

0 1 2 3 4 T

BzP,gl’O) (m,7) _ 2 z (k) (k + s+ 1)(—1)s><

k
[1.43] or2 = s+1
x (s+1)2 exp(—(s + 1)y7).

YHacTHble caydau I 2-0ii npousBonHoil dyukuuit 0-5 mopsaakos:
2Py (7,)

573 =" exp(—v7);
o> P(" (7,
3 = —29% exp(—y7) (6 exp(—y7) — 1);
92 p(1:0) :
23 2(7‘ v) = 3+% exp(—~7) (30 exp(—2vy7) — 16 exp(—T) +
T
+1);
92pt:0) ,
3872“7) = —44? exp(—y7) (140 exp(—3y7) — 135 x
=

X exp(—2y7) + 30 exp(—y7) — 1);
o* Pt (r,7)
—

X exp(—3v7) + 378 exp(—2~7) — 48 exp(—~7) + 1);
2P (,y)
— =

X exp(—4v7) + 3360 exp(—3v7) — 840 exp(—2v7) + 70 x

X exp(—y7) — 1).

2P (1, )
s

= 57° exp(—~7) (630 exp(—4v7) — 896 x

—6742 exp(—v1) (2772 exp(—5y7) — 5250 x

20

-40

-60 ' ' ' '

0 1 2 3 4 T

Puc. 1.43. Buza 2-0#f n1pou3BOAHON OPTOTOHANBHBIX QDYHKIIUH
Axobu 0-5 nopsaakos; v = 0,25, c=1,a=1,5=0

1.44
[ ] or3 s+1

3P0 (7,+) N N TS
—a = (—1)°x
S e
x (s 4+ 1) exp(—(s + 1)y7).

YHacTHble cay4dau aud 3-oii npoussonuoil dyunknuit 0-5 mopaakos:
&P (r.)

55 = —~° exp(—y7);
O* P (r,)
167 = 273 exp(—'y‘r)(12 exp(—v7) — 1);
53 pL0) ,
2(973(T’Y) = —3~% exp(—v7) (90 exp(—2~7) — 32 x
-

X exp(—y7) + 1);
®P{ 0 (1, )
a3
X exp(—2yT) + 60 exp(—yT) — 1);

OSP(LO) :
4873(77) = —57% exp(—y7) (3150 exp(—4vy7) — 3584 x
-

X exp(—3~y7) 4+ 1134 exp(—2y7) — 96 exp(—~7) + 1);

= 4~% exp(—~T) (560 exp(—3yT) — 405 x
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(93135(1’0)(7'7 v)
—
x exp(—4v71) + 13440 exp(—3v7) — 2520 exp(—2v7) + 140 X
X exp(—y7) — 1).
PP (7,)
o

= 67> exp(—~7) (16632 exp(—5y7) — 26250 x

50 - ""w'$ """ [ [

2 3 4
Puc. 1.44. Bua 3-0it npou3BogHON OPTOTOHAJBHBIX (DyHKIUH
Axobu 0-5 mopsiakos; v = 0,25, c =1, =1, =0

[1.45] % =" Zi: (l:) (k Jsrfi 1) X

5=0
x (=1)*(s + 1)" exp(—(s + 1)y7).

YacTHble caydau ajs n-oi npousBoaHoll dyHKuuit 0-5 NOPsSIKOB:

871,P(1,0)
P8~ 1Y) _ (o exp(—ryr;

orn
8”L P(l‘o)
167“’7) = — (=" exp(=77)(3- 2" exp(—77) — 2);
am p(1,0)
267”(7”\/) = (—7)" exp(—v7) (10- 3" exp(—2vy7) — 122" x
-

x exp(=77) + 3);
0" Py (r,7) n n
T ) ()™ exp(—m) (35 4" exp(~377) -
— 60- 3" exp(—27y7) + 30- 2" exp(—7) — 4);

o P10 (7
47(77) = (—7)" exp(—~T) (126- 5" exp(—4yT) —

orm
— 280-4" exp(—377) + 210- 3" exp(—27y7) — 60- 2" exp(—~T) +
+5);
0" P (1,4 n n
587"() = —(—7)" exp(—~7) (462- 6™ exp(—5yT) —
-
— 1260- 5" exp(—4y7) + 1260- 4™ exp(—3~y7) — 560- 3™ x
X exp(—2vy7) 4 105- 2" exp(—~y7) — 1).

o PO (r, )
o™ '

770
Puc. 1.45. Bua n-oit n1pon3BoaHO#l OPTOrOHAJIBHBIX (OYHKIIUHA
Axobu 2-oro nopsaaka; n =0..5,vy=0,25,c=1,a=1,5=0

ap>% T, k s
SR =3 (O e
X (2s 4 3) exp(—(2s + 3)77).

YacTHble cayydau a0s 1-oit npoussonnoil dbynknuit 0-5 nopsakos:

apP> ) (r,
07(7—7) = —3yexp(—3y7);

or
P> (7,
OV ) _ stz
T
P (r,
287("'7) = —vexp(—3y7) (105 exp(—4y7) — 100 X
-

X exp(—2v7) + 18);
L Ge))
or
x exp(—4y7) + 300 exp(—2v7) — 30);
O (1,7)
or
X exp(—6~7) + 2940 exp(—4v7) — 700 exp(—2y7) + 45);
oP*" (v, )
or
X exp(—8v7) + 22680 exp(—6~7) — 8820 exp(—4y7) + 1400 x

X exp(—2v71) — 63).
OF>" (r,7)
or

= v exp(—3y7) (504 exp(—6~7) — 735 x
= —yexp(—3v7) (2310 exp(—8y7) — 4536 X

= v exp(—377) (10296 exp(—10y7) — 25410 x

20| - 20y SRR SRR RS

-20 ' ' ' '

0 1 2 3 4

Puc. 1.46. Bua 1-0if n1pou3BogHON OPTOTOHAMBHBIX (QDYHKIIUHK
Axobu 0-5 nopsaaxos; v = 0,25, ¢c =2, =2, =0
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8P () Mk ks 42
1.a7] =k DU 2 ()( )—15><
[ | o72 7 S;J s s+2 (=1
X (2s + 3)2 exp(—(2s + 3)y7).
Yacrable caydan s 2-oif npoussonuoi dpynkuuit 0-5 nopsakos:

92 P20 (1
TR (09 _ 92 exp(-37);

T2
2P0 (7.
718 2(7’ ) = —'yZ exp(—S'yT)(lOO exp(—2y71) — 27);
=
82p>9 (.
2672(7—7) = +? exp(—3yT1) (735 exp(—4v7) — 500 x
-

X exp(—2yT) + 54);
BZPPEZ,O)(T”Y)
i

X exp(—4~y7) + 1500 exp(—2y7) — 90);
OZPJQ’O)(T,v)
—

X exp(—6y7) + 20580 exp(—4y7) — 3500 exp(—2y7) + 135);
P (7.)
i

— 279510 exp(—8~v7) 4 204120 exp(—6~7) — 61740 X

X exp(—4~y7) + 7000 exp(—2y7) — 189).

P (r.7) : |
e ppo;
100

= —4? exp(—3v7) (4536 exp(—6yT) — 5145 X

= % exp(—3yT1) (25410 exp(—8y7) — 40824 x

= —~% exp(—3~7) (133848 exp(—1077) —

-300 ' ' ' '

0 1 2 3 4

Puc. 1.47. Bugn 2-0it 1pou3BOaHON OPTOrOHAJBHBIX DyHKINI
Axobu 0-5 nopsiakos; ¥ = 0,25, ¢c =2, a=2,8=0

2P (7,7) sk sy
[1.48] 503 -7 s;) (S>< s42 )(—1) X
x (25 +3)3 exp(—(2s + 3)y7).

YHacTHble caydau as 3-oif npousBoanoil dyHkuui 0-5 nopsakos:

83 P29 (1, .
TP ) _ _274% exp(—377);

a3
P20 (1,
718 3(7— ) = ’yg exp(—3~y7) (500 exp(—2y71) — 81);
1
P> (r, .
2673(7—"/) = —® exp(—3+y7) (5145 exp(—4yT) — 2500 x
=

X exp(—2y7) + 162);
o° Py (7,7)
e

X exp(—4vy7) + 7500 exp(—2v71) — 270);
o° P (r,7)
—

— 367416 exp(—6~7) + 144060 exp(—4~y7) — 17500 exp(—2+y71) +

= 7% exp(—377) (40824 exp(—6y7) — 36015 x

= —% exp(—3+y7) (279510 exp(—8yT) —

+ 405);
o> PV (r,4)
—am
— 3074610 exp(—8~7) + 1837080 exp(—6~v7) — 432180 X
X exp(—4~y7) + 35000 exp(—2y7) — 567).
83P,£2’0) (7,7) ‘ ‘

= 4% exp(—3y7) (1740024 exp(—10y7) —

or3
1000
0
z (2,0)"
Py
(2,0) .
-1000 * ‘ ‘ ‘
0 1 2 3 4 T

Puc. 1.48. Buza 3-0#t n1pou3BoaAHOM OPTOTOHAJNBHBIX MYHKIUHR
Axobu 0-5 nopaakos; v = 0,25, ¢ =2, a =2, =0

om P> (7, ) ek (ks +2
[1.49] k&r” = (=) sgo (S> < oi2 )><

X (=1)°(2s + 3)"™ exp(—(2s + 3)y7).

YHacTHbIe cay4dau I n-o#f npous3sogHoM GyHKuui 0-5 mopsankos:
n (2,0)
0" Py (1,7)
orn
o P> (7, y)
orn
— 3. 3");
o P20 (7.
Ih (my) (=7)" exp(=3y7) (15- 7" exp(—4yT) —
orn
—20-5" exp(—2y7) + 6-3");
0" Py (7,7) n n
o = —(=m" exp(=377)(56- 9" exp(—6y7) —
— 105- 7" exp(—4v7) + 60- 5™ exp(—2y7) — 10-3™);
" P (r.)
orn
— 504- 9" exp(—6~7) + 420- 7" exp(—4y7) — 140- 5" exp(—2v7) +
+ 15- 3");
" P (r,y) _
orn
— 2310- 11" exp(—8~y7) + 2520- 9" exp(—6~y7T) — 1260- 7" x
x exp(—4~y7) + 280- 5" exp(—2y7) — 21-3").

= (=37)" exp(=37y7);

= —(=7)" exp(—3y7) (4- 5" exp(—277) —

= (—7)" exp(—3~7)(210- 11" exp(—8~7) —

—(=7)" exp(—377) (792- 13" exp(—10y7) —
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4
T 0

Puc. 1.49. Buzx n-oif npou3BogHoil OpTOroHaabHbIX GyHKIUH
Akobu 2-oro nopsiaka; n = 0..5, vy =0,25,¢c =2, a =2, =0

8P,£a’0)(7',’7)7 ey o~ (ky (h+ s+ a s
o I gk

x (2s+a+1) exp(—(28 +a+ 1)077'/2)-

Yacrusie caydan ajst 1-oit npoussogHoit dyHkmuit 0-5 nopsiakos:

ap{®® T, a+ 1)c

0 87( ) = —( 3 )ey exp(—(a+ 1)eyr/2);

(e,0) T C
81:’1377—(’7) — _?’Y exp(—((x + 1)c’y‘r/2) ((a + 1)2 — (@ +2) x
X (o + 3) exp(—cr7));
ap{™® T, c
- 87( ) = 7% exp(f(oc + 1)0'yT/2) ((a + 1)2(04 +2) —
—2(a+2)(a+3)? exp(—cy7) + (a+3)(a+4) (a+5) exp(—2cy7));
OP;*V(r7) _ ey 2
3T =13 exp(—(a+ 1)ey7/2) (e + 1) (a + 2) ¥

X (a+3) —3(a+2)(a+3)%(a+4) exp(—cyT) 4+ 3(a + 3) ( +4) X
x (a+5)% exp(—2ey7) — (a+4)(a+5)(a +6)(a+7) exp(—3cy7));
oP{* ) (r,y) _ ey

or - 15 &P (=(a+ Deyr/2) ((a + 1)° (e +2)

X (a4 3)(a +4) — 4(a + 2)(a + 3)*(a + 4) (a + 5) exp(—cy7) +
+6(a +3) (a4 4)(a + 5)%(a + 6) exp(—2cy7) — 4(a + 4) X
X (a+5)(a+6)(a+ 7)2 exp(—3ey7) + (a +5)(a+ 6)(a+7) X
X (a+ 8)(a+9) exp(—4c’y7‘));

P (1, y) ey

o %exp(—(a—i- 1)eyr/2) ((04-1-1)2 X

x (o +2)(a +3)(a +4)(a +5) — 5(a + 2)(a + 3)*(a + 4) x

X (a +5)(a + 6) exp(—cy7) + 10(a + 3)(a + 4)(a + 5)% x

X (a+ 6)(a+ 7)exp(—2cy7) — 10(a + 4) (v + 5) (ax + 6) X

% (o + 7)% (o + 8) exp(—3cy7) + 5(a + 5)(a + 6)(a + 7) (o + 8) x
X (a + 9)% exp(—4cy7) — (a0 + 6) (e + 7)(a + 8)(a + 9) X

X (o +10)(c + 11) exp(—5cy7)).

Puc. 1.50. Bun 1-0#f npou3BonHON OpPTOrOHAJIBHBIX dyHKIHH $Ikobu 2-oro mopanka: a) v = 0,25, ¢ = 2, a € [0;5], B =0; 6) v € (0;2],
c=2,a=1,8=0

BQPlia’O)(T,’y) 272 E ke ket s+ o
[1.51] 72 Ty Sgo(s)< s+« >X

x(=1)°(2s+ o+ 1)2 EXP(*(ZS +a+ 1)c*y~r/2).

YacTHble caydau ajs 2-off npon3soaHoit dyHknuit 0-5 nopsiakos:

2P (r,7) _ (a+1)%c*y?
or2 - 4

92 p(*0) T, c2~2
13772( D = 0 axp(—(a+ Deyr/2) ((a+ 1)° — (a+2) x

X (a+ 3)2 exp(fcw'r));

2P{™ 0 (1,7) P
or2 -

exp(—(a+ 1)eyr/2);

exp(— (o + 1)ey7/2) (o + D3 (a+2) —
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—2(a+ 2)(a + 3)% exp(—cy7) + (a4 3)(a + 4) (a + 5)% x
X exp((—Q)c'yT));
2 ple,0) 22
TP 00 = C0 (ot Deyr/2) (@ + 1% (@ +2) x
X (@ +3) = 3(a+ 2) (e + 3)* (o + 4) exp(—cy7) + 3(a + 3) X
X (o 4 4)(a + 5)° exp(—2¢y7) — (o + 4)(a + 5) (a + 6)(a + 7) x
 oxp(~3ev);
2 p(e,0) 22
8P4T2(’7) — 7’2 exp(—(a + 1)c’y7’/2) ((a + 1)3(a +2) x
X (a4 3)(a +4) — 4(a + 2)(a + 3)*(a + 4) (o + 5) exp(—cyT) +
+6(a+3)(a+4)(a+5)%(a + 6) exp(—2cy7) — 4(a + 4) ( + 5) X

X (a + 6)(a + 7)% exp(—=3cy7) + (a + 5)(a + 6)(a + 7) (o + 8) X
X (o + 9)2 exp(—4c*y‘r));

2 (a,0) 2,2
M =& exp(—(a+ 1)eyr/2) (o + 1)3(04 +2) x

or? 480
X (a4 3)(a+4)(a+5) —5(a+2)(a+3)* (o +4)(a+5)(a +6) x
x exp(—cy7) 4+ 10(a + 3) (o + 4) (o + 5)% (a0 + 6)(a + 7) X
x exp(—2¢y7) — 10(a 4 4)(a + 5) (o 4 6)(a + 7)*(a + 8) x
x exp(—3¢yT) + 5(a + 5) (o + 6)(a + 7)(a + 8) (a + 9)® x
X exp(—4cyT) — (o + 6)(a + 7) (o + 8) (o + 9) (a + 10) (a 4 11)% X
X exp(—5c’y7’)).

Puc. 1.51. Bux 2-o0ii npou3BoaHO# 0pToroHanbHbix bynkuuii Skobu 2-oro mopsaaka: a) v = 0,25, ¢ =2, a € [0;5], B =0; 6) v € (0;2],
c=2,a=1,=0

BP0 () By E ke ks ta
[1.52] or3 TS gzz;)(s)( s+a )X

x (=1)°*(2s +a+1)3 exp(—(2s + a + 1)cyr/2).

Yacrablie caydan ajs 3-oif npoussongHoit dyHknui 0-5 nmopsiikos:

53 ple:0) , +1)3c343
OaTs(T 7 __(a 8) c’y exp(—(a + eyr/2);
93 p(:0) T, B3~3
TP 00 - C0 p(— (et eym/2) (e 1) -
= (a+2)(a +3)% exp(—ey7));
93 p(:0) T, B33
OB 0 - CO ep(— (et Derr/2) (a4 ' (a+2)

—2(a + 2)(a + 3)* exp(—cy7) + (a + 3)(a + 4)(a + 5)° x
X exp((72)c~/'r));
3 a,0 T CS 3
8133877-3(”” = —% exp(—(a+ 1)eyr/2) ((a + D' (a+2) x

X (a+3) —3(a+2)(a+3)*(a+4) exp(—cy7) 4+ 3(a + 3) ( +4) x
X (a + 5)* exp(—2cy7) — (@ + 4)(a + 5)(a + 6)(a + 7)% x
X exp(—?)C'yT));

3 ple,0) B3A3
78 P487'3( ) = 7?72 exp(f(oz + 1)c’y7‘/2) ((a + 1)4(a +2) x
X (a+3)(a+4) —4(a+2)(a+3)* (e + 4)(a + 5) exp(—cy7) +
+6(a+3) (e + 4) (a4 5)* (a + 6) exp(—2¢y7) — 4(a + 4) (4 5) x
X (o + 6)(a + 7)* exp(—3cy7) + (o + 5) (o + 6) (o + T) (x + 8) X
X (o + 9)3 exp(—4cyT));

3 ple0) B3A3
“”’587&(7” = =S exp(—(a+ Deyr/2) (o + D@ +2) x
X (a0 +3)(a+4)(a+5) —5(a+2)(a+3)* (e +4)(a+5)(a+6) x
x exp(—cy7) 4+ 10(a + 3) (o + 4) (a + 5)* (a + 6)(a + 7) X
x exp(—2¢y7) — 10(e 4+ 4)(a + 5) (o + 6) (e + 7)* (e + 8) x
x exp(—3cyT) + 5(a + 5)(a + 6)(a + 7)(a + 8) (o + 9)* x
x exp(—4eyr) — (a + 6)(a + 7) (o + 8) (e + 9)(a + 10) (e + 11)® x
X exp(—5cyT)).
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—5000 -

—10000 - '

Puc. 1.52. Buz 3-0if 1pousBoLHONH OPTOrOHANBHBIX dMyHKIMI SIko6u 2-oro mopanka: a) v = 0,25, ¢ =2, a € [0;5], B =0; 6) v € (0;2],
c=2,a=1,8=0

n (a,O)(
[1.53] k

onp ) n &
= O

x (=1)°(2s + a4+ 1)" exp(—(2s + a + 1)cyr/2).
YHacrable ciaydan ajst n-oil npou3BonHoil dyHkumii 0-5 mOpsIKOB:

" P () eyyn _
— = (—?> exp(f(a + 1)077/2),

n PO (7 cy\n
TR = (< 9) et Derr/) (a4 07

— (a+2)(a + 3)" exp(—e7));
on p{™® T, cy\n n
%w = <7§> exp(—(a+ 1)eyr/2) (o + 1) oy
x (a+2) —2(a+2)(a+3)" " exp(—cyr) + (a4 3) (a+4) (a+5)" x
X exp(—2cyT));
P (1) (-2

e ?>nexp(—(a+1)c7'r/2) ((a+1)n+1 X

a+2)(a+3) —3(a+2)(a+3)""(a+4) exp(—cyT) + 3 X
a+3)(a+4)(a+5)"T exp(—2cy7) — (o + 4)(a + 5)(a + 6) x
a+7)" exp(f.?)c'y'r));

" P (r,) (_Q

orn B 2

X (a4 2)(a + 3) (a4 4) — 4(a + 2)(a + 3)" T (a + 4)(a + 5) x

X exp(—ey7) 4 6(a + 3)(a + 4)(a + 5)" T (o 4 6) exp(—2cy7) —
—4(a+4)(a+5)(a+6)(a+T7) " exp(—3cyT) + (a4 5)(a +6) X
X (« T (e + 8)(a + 9)" exp(—4eyT));

nple0 n

E D (D) exp(~(a+ Devr/2) (a + 1) x
X (a4 2)(a + 3)(a+4)(a+5) —5(a+ 2)(a +3)" T (a + 4) x

X (o +5)(a+6) exp(—cyr) + 10(a + 3) (o + 4) (o +5)" T (a + 6) x
X (a0 + 7) exp(—2cy7) — 10(ar + 4) (a + 5)(a + 6)(a + 7)"TF x

X (a+8) exp(—3cyT) +5(a+5)(a+6)(a+ 7) (. + 8)(« +9)n+1 X
x exp(—4cyT) — (a +6)(a+ 7)(a + 8)(a + 9)(a + 10) (o + 11)™ x
X exp(—5cv7‘)).

(
(

X
X
X

)n exp(—(a+ 1)ey7/2) ((a + )" x
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A )
ot :

0" P (1,7)
o

0
—-10% -
-2-10°
0" >
1 ’ 0
9 | vy
3 .
4 T
n r
6)

Puc. 1.53. Bux n-oit npoussogHoii oproronanbuerx Gynknuit kobu 2-oro nopsiaka: a) n = 0..5, v = 0,25, ¢ = 2, o € [0; 5], B = 0; 6)
n=0.5v€(0;2,c=2a=1,=0

[1.54] w =7 i (i) (k et 1)(—1)5x

or = s

X (25 + 1) exp(—(2s + 1)y7).

YHacTHble cayydau s 1-oif npoussoanoil dbynkuuit 0-5 nopsakos:
org" () _

5 = —yexp(—7);
aPOY (.~
-1 - 67'( ) _ v exp(—77) (9 exp(—2v7) — 1);
apP{" V) (r,
- 5 () = —vyexp(—77) (50 exp(—4yT) — 24 exp(—277T) +
=
+1);
8P<0’1)
367(7-,7) = yexp(—77) (245 exp(—677) — 225 exp(—4yT) +
-

+45exp(—2vy7) — 1);
P (r,
487(T’Y) = —vyexp(—y7) (1134 exp(—8yT) — 1568 x

=

X exp(—6vT) + 630 exp(—4yT) — 72 exp(—2y7) + 1);
O (r,7)

or

X exp(—8vy7) + 5880 exp(—6+v7) — 1400 exp(—4~7) + 105 X

x exp(—2y7) — 1).

= yexp(—v7) (5082 exp(—10y7) — 9450 x

oP" M (r,9)
or . . . .
40 - ploni- - - S S SRR

20 -\ - posi - Rl EEEEEE e

-40 ' ' ' '

0 1 2 3 4

Puc. 1.54. Bug 1-0it npou3BOgHONH OPTOTOHANBHBIX (DYyHKINH
Akobu 0-5 mopsankos; ¥ = 0,25, c =2, a=0,8=1

(1.55] azpéO,l)(T,w) _ ’Yg Z (l:) (k + s+ 1) (—1)°x

k
ot? rd s

s

x (25 + 1)2 exp(—(2s + 1)y7).

YHacTHble cay4dau o 2-oii npoussonuoil dyunkuuit 0-5 mopaakos:
o*Pg" (r,7)

= =~* exp(—v7);
o> P{"(r,7)
5 = =% exp(—y7) (27 exp(=2y7) — 1);
62P(0,1) :
2372“7) = ~% exp(—~7) (250 exp(—4vy7) — 72 %
-

X exp(—2y7) + 1);

9* P>V (x,

‘5872(7-7) = —4? exp(—v7) (1715 exp(—6y7) — 1125 x
=

X exp(—4yT) + 135 exp(—2y7) — 1);

2P (7,7)

=2 exp(—v7) (10206 exp(—8y7) — 10976 x
or2
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X exp(—677) 4 3150 exp(—4vy7) — 216 exp(—2y7) + 1);
&P (7,)
— s

X exp(—8~v7) + 41160 exp(—6~v7) — 7000 exp(—4~y7) + 315 X

X exp(—2vy71) — 1).

82P]£0’1)(7'7 v)

= —% exp(—~7) (55902 exp(—107T) — 85050 X

PO

[1.57] 7B () _ () z’“: (k) (k s+ 1> §
s=0

orn s s
x (=1)°(2s +1)" exp(—(2s + 1)v7).

YacTHble Ciay4dan s n-0# npou3sonHoi dbyHkumil 0-5 MOpALKOB:
0,1
0" PV (1,7)

0
21007 - Fs
2007 T
300 - - - e e
o,

Puc. 1.55. Bux 2-0it npon3BoaHOi OPTOTOHANBHBIX (hDyHKLIHH
Axobu 0-5 mopaakos; v = 0,25, ¢c=2, a=0,8=1

83P(0’1> T, k s
I i Y WG
x (25 + 1)3 exp(—(2s + 1)vy7).

YacTHble caydau ajs 3-0ff npon3BoaHoit dyHknuit 0-5 nopsiakos:
A A )

= = exp(—v7);
or3
POV (1,
167(7—’” = 73 exp(—v7) (81 exp(—2v71) — 1);
93 plo.1)
2873(77” = —~2 exp(—v7) (1250 exp(—4y7) — 216 x
-

X exp(—2y71) + 1);
2Py (r, )
= B

X exp(—4yT) + 405 exp(—2vy7) — 1);
o° PV (r,9)
i

X exp(—67) 4+ 15750 exp(—4y7) — 648 exp(—277) + 1);
o° P (r,7)

or3

— 765450 exp(—8~y7) + 288120 exp(—6~7) — 35000 exp(—4yT) +

+ 945 exp(—2v7) — 1).

POV (7, )

= % exp(—v7) (12005 exp(—6v7) — 5625 X

= —~% exp(—~7) (91854 exp(—8~y7) — 76832 x

= ~% exp(—v7) (614922 exp(—10y7) —

-1000 ' ' ' '
0 1 2 3 4

Puc. 1.56. Bua 3-0it n1pou3BogHON OPTOTOHAJNBHBIX (DyHKIHH
Axobu 0-5 nopsaaxos; v = 0,25, ¢c =2, =0, =1

= (=7)" exp(—=7);

orn
Py =ICIE)) oy
137() = —(=)" exp(—y7) (3-3" exp(~2y7) — 1);
8’7LP(071)
267w = (=" exp(—77) (10- 5" exp(—4y7) — 83" x
n

X exp(—2y7) + 1);
o Py (r, ) " "
—2 = = —(—7)" exp(—77)(35- 7" exp(—6T) —

orn

— 45-5" exp(—4v7) + 15- 3" exp(—2y7) — 1);

n p(0,1)
w = (—7)" exp(—~7) (126- 9™ exp(—8vyT) —
— 224 7" exp(—67y7) + 126- 5™ exp(—4y7) — 24- 3" exp(—27y7) +
+1);
o P (7, )
—
—1050- 9™ exp(—8v7) + 840- 7" exp(—6~7) — 280- 5" exp(—4~vT) +
+35-3" exp(—2y7) — 1).
" POV (1, ~)
T

= —(—7)" exp(—77) (462 11" exp(—10yT) —

Puc. 1.57. Bux n-oit npou3BogHON OPTOrOHAJBHBIX (OyHKIUH
Axobu 2-oro nopsinka; n = 0.5,y =0,25,c=2, a=0,8=1

[1.58] W :_,Yzi: (k) (k+8+2>(_1)5><

X (25 + 1) exp(—(2s + 1)y7).

YacTHble cay4dau ais 1-oif npoussoanoil dynknuit 0-5 nopsakos:
oPg™ ) (r,7)

a7 = —yexp(—77);
ap0? T,
O 00— exp(—ym) (12exp(~297) ~ 1);

oP" (1,)

3 = —vexp(—7) (75 exp(—4y7) — 30 exp(—2y7) +
-
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+1);
0Py (r,7)
or
+ 54 exp(—2y7) — 1);
BP(O 2>(‘r )
or
X exp(—6yT) + 840 exp(—4vy7) — 84 exp(—2v7) + 1);
0P (r,7)
or
X exp(—8vy7) + 8400 exp(—6+v7) — 1800 exp(—4~7) + 120 X
X exp(—2y7) — 1).
OP" (. )
or

= yexp(—77) (392 exp(—677) — 315 exp(—4yT) +

= —vexp(—y7) (1890 exp(—8yT) — 2352 X

= yexp(—77) (8712 exp(—10y7) — 14850 x

-100 ' ' '

0 1 2 3 4

Puc. 1.58. Bua 1-0it n1pou3BogHON OPTOTOHAJMBHBIX (DYHKIUHK
Axobu 0-5 nmopsaakos; v = 0,25, ¢c =2, «a =0, 8 =2

82P(0 )(‘r v)

PR = () ) o
s=0

X (25 4 1)2 exp(—(2s + 1)y7).

[1.59]

YHacTHble cay4daun s 2-oif npousBoanoil dbyHkuuit 0-5 nopsakos:
o> P (r,7)

=77 exp(—77);
T2
o*P["? (r,7)
5 = =% exp(—v7) (36 exp(—2y7) — 1);
82P(0,2) ,
2872(7—’” =~ exp(—v7) (375 exp(—4yT) — 90 x
-

X exp(—2y7) + 1);
82P{"? (r,7)
o

X exp(—4yT) + 162 exp(—2vy7) — 1);
P (r.7)

—~% exp(—~T) (2744 exp(—6y7) — 1575 x

=42 exp(—~7) (17010 exp(—8~y7) — 16464 x

T2
X exp(—6~T) + 4200 exp(—4y7) — 252 exp(—2y7) + 1);
92p0:2)
% —'y exp(—~vT7) (95832 exp(—10vy7) — 133650 x
-

X exp(—8vy7) + 58800 exp(—6~7) — 9000 exp(—4~y7T) + 360 X
x exp(—2y7) — 1).

-1000 ' ' ' '
0 1 2 3 4 T
Puc. 1.59. Buza 2-0#t n1pou3BogHON OPTOTOHAJNBHBIX QYHKIUHK
Axob6u 0-5 mopaakos; v = 0,25, ¢ =2, a =0, =2

[1.60] % 32()(k+s+2)( 1)%x

x (25 + 1) exp(—(2s + 1)y7).

Yacrabie caydan miia 3-oif npoussonuoil pyskuui 0-5 mopsaakos:

ol ) SR S
or3 ’
63P(0,2) ,
187(77) =3 exp(—v7) (108 exp(—2vy7) — 1);
83P(0,2) ,
2873(77) = —3 exp(—~7) (1875 exp(—477) — 270 X
T

x exp(—277) +1);
0° P (7,)
i

X exp(—4yT) + 486 exp(—2v7) — 1);
o° P (r,7)
—

X exp(—6yT) + 21000 exp(—4y7) — 756 exp(—2v7) + 1);
0° P (7,)
e

— 1202850 exp(—8v7) + 411600 exp(—6~7) — 45000 exp(—4~7) +

+ 1080 exp(—2y7) — 1).

63P]i0‘2)(7, ) ! ! . !
or3
3000

=3 exp(—v7) (19208 exp(—6yT) — 7875 x

—~% exp(—~7) (153090 exp(—8y7) — 115248 x

=3 exp(—v7) (1054152 exp(—10vy7) —

-1000
0

Puc. 1.60. Buzn 3-0it n1pou3BOAHOH OPTOrOHANIBHBIX DYyHKINH
Akobu 0-5 mopsankos; v = 0,25, c =2, a=0, =2
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orn s s

n p(0,2) r k s
x (—=1)%(2s + 1) exp(—(2s + 1)y7).

YacTHble CaydaH aJs N-0¥ npou3BonHoi dyHKuuit 0-5 NOPsSIKOB:

oy () _ (=)™ exp(—~7);

orm
o p0:2)
16#(7’7) = —(—7)" exp(—7) (4- 3" exp(—2y7) — 1);
an P(Ovz) ,
2377(”) = (=7)" exp(—y7) (15: 5" exp(—4y7) — 10-3" x
o

X exp(—2vy71) + 1);
0" Py (1,4 n n
38#() = —(—7)" exp(—v7) (56- 7" exp(—6vT) —
—63-5" exp(—4~y71) + 18- 3" exp(—2v7) — 1);
an P(sz) ,
437,(7” = (=7)" exp(—~7)(210- 9" exp(—87y7) —
o
— 336- 7" exp(—677) + 168- 5" exp(—4y7) — 28-3" exp(—277) +
+1);
o PO (1,
567”(7’\/) = —(—7)" exp(—77) (792 11" exp(—10yT) —
-
—1650- 9" exp(—8y7) +1200- 7" exp(—6~y7) — 360- 5" exp(—4~y7) +
+ 40- 3" exp(—2y7) — 1).
o P (7,7)
arm ‘

Puc. 1.61. Bua n-oif npou3BoaHoO#l OPTOrOHANBHBIX (DYHKIHH
Axobu 2-oro nopsiaka; n = 0..5, vy =0,25, ¢ =2, a=0, =2

[1.62] aPléo’B)(T,'y) _ o k (k) <kz+s+6

or 2 = )(_1)SX

X (25 + 1) exp(—(2s + 1)eyr/2).

S S

YacTHble cayydau aus 1-oit npoussonnoil dynknuit 0-5 nopsakos:

8P<0’B) ,
OTW = —% exp(—ey7/2);
(0,8)
61)187(7—77) = *% eXP(*C’YT/Q) (1 -3(8B+2) exp(fc'yr));
-
8P<0’B) ,
QTW = — S exp(—e77/2) (1= 6(8 + ) exp(—err) +
+5(8 + 3)(B + 4) exp(—2¢77)/2);
(0,8) .
81)387(7—7’” = 7% exp(fc'y‘r/Q) (1 —9(B 4+ 4) exp(—cyT) +
-

+15(8 + 4)(8 + 5) exp(—2cy7)/2 = 7(B + 4)(B + 5)(B + 6) x
x exp(—3cyT)/6);

p0.8)
8467(777) = —% exp(—cy7/2) (1 — 12(8 + 5) exp(—cyT) +
-

+15(8 +5)(B + 6) exp(—2cy7) — 14(B+5)(B + 6)(B + 7) X
x exp(—3ev7)/3 +3(8 +5)(8 + 6)(8 + 7)(B + 8) exp(—4eyT) /8);
aP(O’B>(T ) cy
% = -5 exp(—cy7/2) (1 — 15(B + 6) exp(—cyT) +
25(B +6)(B + 7) exp(—2cyT) — 35(8+6)(B + 7)(B + 8) X
x exp(—3cyT)/3+15(8+6)(8+ 7)(8+ 8)(B +9) exp(—4cyT)/8 —
—11(8 +6)(B + 7)(B + 8)(B + 9)(B + 10) exp(—5cy7)/120).
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-30

A 1
T 0
a)

—20°

—40

o- . )
0.4° - T s 00
0,8° .. - e
1,2~ .
1,6 -4
v or

6)

)

Puc. 1.62. Bua 1-0#i npou3BoAHOl OPTOrOHANBHBIX MyHKIMHA SIk0o6u 2-oro mopsaaxa: a) v = 0,25, ¢ =2, a« =0, 8 € [0;5]; 6) v € (0; 2],
c=2,a=0,p=1

1.63 —_— =
[ | or? 4 s

x (—=1)%(2s +1)2 exp(—(2s + 1)cy/2).
Yacrable caydan ajs 2-oi npoussongHoit dyHkuuit 0-5 nopsiikos:

52 pl0:.p) , 2. 2
T - 0 ep(—err/2);

2P (1,) 242 92:) (l:) (k +s+ 5) <

or?
92 p0:8) Ty 242
— 372( ) _ —— o (=er7/2) (1 = 9(B + 2) exp(—cy7));
52 p0:8) 2,2
287(7—’7) = % exp(—cy7/2) (1 — 18(8 + 3) x

X exp(—eyT) + 25(8 + 3)(B + 4) exp(—2¢y7)/2);

i )}

2 5(0,8) - 2~2
6%8772(’7) = T’Y exp(—cy7/2) (1 — 27(8 + 4) x
X exp(—cyT) + 75(8+4) (B +5) exp(—2cy7) /2 —49(8 +4)(B+5) X
X (B + 6) exp(—3cyT)/6);

2 p(0.8) 2~2
MALTM = T’Y cxp(—c’y‘r/2) (1 —36(8+5) x
X exp(—cy7) + 75(8 + 5)(8 + 6) exp(—2cy7) — 98(8 +5)(8 + 6) X
X (B+T)exp(=3cyT)/3+27(B +5)(B+6)(B+ 7)(B +8) x
X exp((fétcyr)/S);

2 p0.8) 22
6P5T2(”Y) = T’Yemp(—cw‘r/Q) (1 — 45(B + 6) exp(—cyT) +
+125(8 + 6)(8 + 7) exp(—2cyT) — 245(8 + 6)(8 + 7)(B + 8) X
x exp(—=3cyT/3+135(8+6)(B+T7)(B+8)(B+9) exp(—4eyT)/8 —
—121(B8+46)(B + 7)(B + 8)(B + 9)(B + 10) exp(—5cy7)/120).

2P (7, )
or?

Puc. 1.63. Buz 2-0#f npoussBoaHoil opToroHaapHeix GyHknui JAkobu 2-oro mopaaxa: a) v = 0,25, ¢ =2, « =0, 8 € [0;5]; 6) v € (0; 2],
c=2,a=0,p=1
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63P(O”8)(T,'y) 3.3 k1 kE+s+2
[1.64] 7’“&3 :—c; ;}(S)( s )><

s

x (=1)%(2s +1)3 exp(—(2s + 1)eyr/2).
YacTHble caydan ajs 3-0f mpon3BoaHOi dyHKHu 0-5 NOpsiaKkoB:
83Pc§0’ﬁ)('r, ) B csvs

5.3 =-— cxp(fc'y‘r/Q);
93 p(0:8) 3.3
157_3(7—, ) _ _c; exp(—cy'r/Z) (1 —27(8+2) x
X exp(fc’yr));
53 pl0.8) 3.3
237_3(‘“ v) __¢c 8“/ exp(—cy7/2) (1 — 54(8 + 3) x

X exp(—cyT) + 125(8 + 3)(B + 4) exp(—2¢y7)/2);

o° PP (r,7)

—60 - -

aspr(oyﬁ) , 3.3
da_’_g,L 7) =-r ; exp(—cy7/2) (1 — 81(8 + 4) x
x exp(—eyT) + 375(8 + 4)(B + 5) exp(—2¢y7) /2 — 343(8 + 4) X
X (B +5)(B + 6) exp(—3¢y7)/6);
93 p(0:8) T, 3.3
46‘#(7) — —% exp(—cy7/2) (1 — 108(8 + 5) x
X exp(—cyr) + 375(8 + 5)(8 + 6) exp(—2cyr) — 686(8 + 5) x

X (B46)(8+7) exp(—3cy7)/3+243(8+45)(B+6)(B+7)(B+8) X
x exp(—4cyT)/8);

83P,(O’B) 3.3
06‘7“’7) — —% exp(—cy7/2) (1 — 135(8 + 6) x

X exp(—cyT) + 625(8 4 6)(B + 7) exp(—2cyT) — 1715(8 + 6) X
X (B4+7)(B+8) exp(—3cy7)/3+1215(8+6)(B+T7)(B+8)(B+9) x

x exp(—4cyT)/8 — 1331(B + 6)(B + 7)(B + 8)(8 + 9)(B + 10) x
x exp(—5cy7)/120).

—2000 - |
—4000 -~ .
—6000 - |

—8000 -

Puc. 1.64. Bun 3-0ff npou3BOAHON OPTOrOHAJIBHBIX dyHKIuH fkobu 2-oro mopanka: a) v = 0,25, ¢ =2, a =0, B € [0;5]; 6) v € (0;2],
c=2,a=0,8=1

PP (r, LNV
[1.65] —k " (T _ (_ﬂ)"z( )( +S+B>x
orm 2 s s
s=0
(=1)*(2s 4+ 1)"™ exp(—(2s + 1)ey7/2).
YacTHble CaydaH aJs n-o¥ npou3BonHoll dyHKuuit 0-5 NOPsSIKOB:
P (7 ) _

orn (—%)n exp(—cyT/2);
anp(oﬁ)( ) n "
% = <7?) exp(fc'y‘r/2)(173 (B+2) x

X exp(fcvr));
8"P(D’ﬂ>(7‘, ) cy\n n
267 = (—7) exp(—cyr/2) (1 —2-3™ (8 +3) x

X exp(—cyT) + 5" (B8 4 3)(B + 4) exp(—2¢y7)/2);

n p(0:8) (- cy\n
9"k () P337n( ) _ (—g) exp(—cy7/2) (1 = 3-3"(8 + 4) x
X exp(—cyT) + 35" (B +4) x
X (B+5) exp(—2¢y7)/2 — 7" (B+4)(B + 5)(8 + 6) exp(—3cy7)/6);

P () evyn an
— = (7?) exp(—cy7/2) (1 —4-3"(B+5) x

X exp(—cyr) + 357 (8 + 5)(8 + 6) exp(~2evr) — 2:7"(8 + 5)
X (B+6)(B+7) exp(—3ey7)/3+9"(8+5)(B+6)(B+7)(B+8) x
X exp(—4cyT)/24);

n p(0.8) N
W = (7%) exp(fc'y‘r/Q) (1 —5-3"(B +6) x

X exp(—eyT) 4 5-5" (B 4 6)(B8 4 7) exp(—2¢yT) — 5- 7" (B + 6) x
X (B+7)(B+8)exp(—3cyr) +5-9"(B+6)(B+7)(B+8)(B+9) x

x exp(—4eyT) — 11"(B 4+ 6)(B + 7)(B + 8)(B 4+ 9) (8 + 10) x
X exp(—5cyT)/120).
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—1000

a)

PO ()
orn

—5.105"

n r

6)

Puc. 1.65. Bua n-oit npou3sonHoii oproronansubix Gpynkuuil kobu 2-oro nopsaka: a) n = 0..5, v = 0,25, c =2, a = 0, 8 € [0;5]; 6)
n=0.5v€(0;2,c=2,a=0,8=1

1.3 AmnajgumTudyeckKue COOTHOIIIEHUHA
JJid HeOTpeaeJIECHHbIX MHTETPaJjioB
OT OPTOTOHAJBHBIX (DYHKITIIA

k

[1.66] /Lk(T,’y)dT = _2 exp(—%) Z (’:) (—y)%x

v s=0

s

2\j 7577
Xg(i) =9

YacTHble CJIyYaW AJjisl HEONIPEIeJIEHHOrO HMHTerpasta oT (yHKIUi
0-5 mopsakoB:

2 T
/Lo(Tw)dT = —fexp(—L);
Y
2 T
[ pamdr = 2 exp(= ) (4 1)
¥ 2
1 T
[ patrimdr = = Zexp (=) (22?2
o 2
1
/Lg(r,"/)d‘r = 3 exp(fg>('ys7'3 — 37272 4 697 + 6);

_ 1 T 4_4 3_3 2_2
/L4(T,"/)d‘l’ = 7—127 exp(f7>('y 75— 8y T + 24y 77 +
+ 24);

/L (r,7)dr = —
5(T, T = e
v 60~

— 120772 + 120~ + 120).

-
xp(—%) (v°7° — 154*r* + 807° 72 —

/ Ly (7,~)dr

-0,2

-0,4

0 1 2 3 4 T

Puc. 1.66. Bun HeonpeneieHHOr0 MHTErpPasia OT OPTOrOHAJIbHBIX
bynxunit Jlareppa 0-5 nopsinkos; v = 8

[1.67] /7’L;€(7'7 y)dr = —% exp(_%—> Xk: (k) (—7)* x

s+1 . i
+ F5H1—]

2\J
><(s+1)j§0(;> et

YacTHblE CIydau AJIsI HEONPENeJEHHOrO0 MHTerpasga 1-oro poma ot
byuknuit 0-5 mOpsaaKOB:

2 YT
/TLO(T, y)dr = 7)}/—2 exp(f?> (v7 + 2);

2 T
/TLl(T, y)dr = — exp(fry—)('yzr2 + 3yT + 6);
vy 2

1 T -
/TLQ(T, Ndr = =G exp(= ) ("7 + 200+ 1097+

+ 20);

1
/TL;;(T, y)dr = —372 ex

p(—g) (it =P 12yt
+ 42~1 + 84);

1 5
/TL4(T, y)dr = _71272 exp(—%)('y%’5 — 67474 + 247373 +
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+ 487272 + 216~yT + 432);
A s
/TLs(rm)dT - exp(_g) (%% —13v°7° 4 704174 —
— 40737 + 3607212 + 132047 + 2640).
/TLk(7'7 vy)dr

05 -==2------ Nt

0 1 2 3 4 T
Puc. 1.67. Bun nmeonpenesnesnHoro narerpasia 1-oro poga or
oproroHaabHbIX dyukuui Jlareppa 0-5 mopsaxkos; v = 8

e8] [ 7L = =2 ew(-7) 5 (M)
s=0
42 o\ pst2—g
X (s + 1)(s+2)]§(;) et

YacTHble Ciy4Yan AJis HEONPEIEeJeHHOr0 MHTErpasa 2-oro pona or
dbyuxknuit 0-5 nopsaakos:

2 T
/T2LU(T, y)dr = —’Y—S exp(—%) (72 + 4y1 4 8);

2 T
— exp(—L) (72 + 57272 4 207 + 40);
lo% 2

/ 7—2L1(-r7 y)dr

/Tng(T, ¥)dr
+ 104~y7T + 208);
1 T 5 -
/Tst(T, Ydr = — exp(*L)(VT‘r’ +trt +267°7% 4
o 2

1 T
_’73 exp(—%) (v + 49372 £ 269277 +

+ 1507272 + 6007 + 1200);

1
‘/~7-2L4('r7 y)dr = ——— exp(—ﬁ)('yﬁ'r6 — 4'y5'r5 + 32 x
1243 2

x v % + 1607313 + 9844272 4 39367 + 7872);

7° T
/7’2L5(7'7 y)dr = 960 exp(f7>('y77'7 —11757% — 684°7° +

+ 807* 7% + 1240~° 7% + 73207272 + 292807 + 58560).
[ Latrmar | | | |

-2

Puc. 1.68. Bua HeonpeneseHHOr0 HHTErpaja 2-oro pojaa or
oproronasbubix pyukuuii Jlareppa 0-5 nopsiakos; v = 8

R R e - DRI WICI

s=0 §
I3 oNi ret3i
><(8+1)(s+2)(s+3)j2:;)<;) o

YacTHble Ciydaun AJisi HEONPENEJIEHHOIO MHTErpaJsa 3-0ro poaa oT

dbyuxnuit 0-5 nopsaaxkos:
. 2 P
/TJL()(T, ydr =—-— exp(fg) ('}/57'3 + 69272 4 247 + 48);
v

E 2 T o -
/‘r‘le(‘r,’y)dT =— cxp(—’y—) (747'4 + 77573 + 427272 +
vy 2
1 1687 + 336);

1 T 5
/TSLz(TW)dT = eXp(—%)(W 0 4 6yt 4+ 50y° % +

+ 3007272 + 12007 + 2400);
1 5 5
/‘rng(T,'y)d'r = 31 exp<7g)( 670 4 34°75 4 a8ytrt +
+ 3787% 13 4+ 2268~7 7% + 90727 + 18144);
1

/T3L4(T,’Y)d7' = - 1271 exp(—%) (7" —29%7% + 48 x

5_5 4_4 3_3 2 2
X 72717 4+ 3844777 + 3096~° 77 + 18576~y 77 + 743047 4 148608);

. 1
/73L5(T,'y)d'r =— exp(fﬂ) ('\/87'8 — 9'y7T7 + 74'y6T6 +
60~ 2

+ 28877 7% + 3480~ +* + 27720~7° 7% + 1663207272 + 66528077 +
+ 1330560).

/TSLk(T, ~v)dr

4 ERE N o

Ls I

Puc. 1.69. Bux HeonpeneeHHOr0 MHTErpaJia 3-0oro poja oT
oproronasibubix Gyuknuit Jlareppa 0-5 nopsiakos; v = 8

[1.70] /TnLk(’T,’Y)dT = —% exp(—ﬂ) i ({:)(—V)SX

2 5=0
o (s+mn)! %(2)3’ rstn=J
s! =N (s+n—7)

YacrHble CIydau IJIs1 HEONPEAEJEeHHOrO0 MHTErpasa N-oro poaa or
byukuuit 0-5 nopsgkos:

/T"Lo(‘l’,“/)d‘rzfz—n!e (*%)2(%)3(;i7;),7
/‘r Ll(‘r,v)d‘rszexp(—v;) lZ(%)J (;7;)’ —

n+1 . Tl+n—j
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dbysKIMIIT 43
n ) n—j k
[ tatrmar = =2 exp(<10) (n!g(i)] o 71 [ L0 = _%e"p( )Z ()
ntl oo L pl4n—g s S /2N\j 7577
- 27(n+1)!;(;) m+ ’y *(n+2)! x x (=) ];0(;) G-

n+2 2+'L J
)
/7—"L3(7',’y)d7'= —%exp(—g) <7L'§:(.2y)7(;n_;)l -

i=0
n+1 2\ Fldn—j
—3’)’("4'1)!;)(;) m + ’Y 2(n+2)! x
nt2 o s 24— 1, ‘ L I
G aramm - 2 0) <3+nj>!)'

J

[t =Zen( ) (55(2) 7 -

n+1 . 14+n—j
2\i T
— 4vy(n +1)! Z(;ym +37%(n +2)! x
i=0
n+2 n+3 7_3+n7j

x Z( ) (2+n
n+4 i ratn—J
+ *’Y (n+4)‘Z(%) (4+ng)‘>7

j=0
2 n—j
T"Ls(1,7)dT = — = exp(—— n! —
/ ren(-7) (5 T
nt1 R 14n—j
2N\i
— 5y(n+1)! - 7*%5 n+2
7( )%(V)Mn o 2!
n+2 . 2+4n—j n+3 . 3+n—j
2\ji T 5 3 i T
X —) — — =y " (n+3)! -) — +
;(y) G 37 ¢ );<7) Btn_j)!
n+4 - 44+n—j
5 4 i T 1 5
— 4)! =) — —7° 5)! x
toggy s );(J @+n_gy 120" ("t
n+5 2\ T5+n—j
X

7" Ly (T, y)dT ! s

Puc. 1.70. Bug HeonpeneeHHOrO MHTErpaJia Nn-oro poaa oT
opToroHanbHBIX dyHknui Jlareppa 2-oro nopsaaxka; n = 0..5,
=38

’Y (n+3)'2(7) m +

YHacTHbIE CIydYau Oj1d HEONpPedeJIEHHOTO HMHTerpasa oT GyHKIHH
0-5 nopsgkoB:

(1) __2
L, d
/ (r,v)dr = exp( ) ),

/L(ll)(T7 y)dr = 2exp(—%)7—;
1 T
[ 19 mar = ~Loxp(=T0) Pt~ 297+ 2

1
[ 19t = b xp (=TTt — e 4 121,

1
(1 T 4 3_3 2 2
/L4 )(T,'y)dr o exp<7?)('\/ — 124777 + 4877
— 48T + 24);

1
/L<1)('r y)dr = I cxp( ’YQT)T('y 7t —207°7% + 140277

— 3607 + 360).

0 1 2 3 4 T

Puc. 1.71. Bug HeomnpeneseHHOr0 HHTErpajia OT OPTOTOHAJIBHBIX
bynkuuit Conuna-Jlareppa 0-5 nopsiakos; v =8, aa =1

[1.72] /L()(Tv)dT*—%eXp( WQT)zk:(lZJ—ri)X

=0
s+1 . 1—4
2N\Jj 7stl=J
x (=1 + 0> (2) T
;) v/ (s+1—j)!
j=
YacTHble Caydan OJisi HEONPENEJEeHHOT0 MHTEerpaJja 1-oro poma oT
dbyuknuit 0-5 DOpsAKOB:

2
/TLgl)(T,’y)dT = 772 cxp(f—’YZ‘r)(’yT +2);
- 2
/ LY (r,y)dr = 3 exp(—g) (V7% + 297 + 4);
1
/TL;”(T,y)dT =- exp(—g) (7% + 6y7 +12);

1 T
(1) _ i 4_4a 3 3 2_2
/TLs (r,y)dr = ﬁeXP(_?)(’Y T =4y 4 129777 +

+ 247 + 48);

/ TLS) (7, y)dr =

x 313 4 1207 + 240);
(1) _
/TL5 (m,v)dr = 6072

x v Tt — 240+3 73 + 3607272 + 7207 + 1440).

1 YT\ .55 4_4
,Wexp(f7)('y 72 — 10y 71" + 40 X

.
exp(—%) (%75 — 184°7° + 120 x
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/ 7L (7, y)dr | : : :
0,4 :

Puc. 1.72. Bung HeonpeneseHHOro uHTerpasa l-oro poga ot
oproronanbubiX (pyukuumit Conuna-Jlareppa 0-5 mopsankos;
y=8 a=1

[1.73] /TQLEJ)(T, y)dr = *% exP(f%) zk% (Z J: D %

. s+2 2\ j T5+27j
% (=) (8+1)(s+2)j§<;> (s+2-3)

YacTHble Caydan AJjsl HEONPemeJIeHHOrO0 HHTerpasa 2-oro poua or
bynxkumit 0-5 nopsiakos:

2
/TQL[gl)(’T', y)dr = 7$ exp(fg)('y%r? + 4T + 8);

2 o
/TQL(11>(T, y)dr = ’YT exp(fg) (737‘3 + 4’y27'z + 16y71 + 32);

1 a0 q
/TZL(21>(T, y)dr = 7$ cxp(fg)('flr‘l +2%7% 4184272 4+
+ 72T + 144);
/Tngl)(T, y)dr
+ 967272 + 384~yT + 768);

2. (1) 1
/T Lf1 (1,v)dr = 7712’\/3
x ytr + 804373 4 6007272 + 24007 + 4800);

3

27 (1) _ 0 T 77T 6_6

/T Ly’ (1,vy)dr = 960 exp( 5 )(’y T 16 7 + 108 x
4_4 3_3 2 2

— 120y 77 + 840~ 7" 4 4320~v“ 77 4 17280~yT + 34560).

/-7'2L§€1)('r7 ~v)dr ‘

1 T
— exp(—’y—> (7% —29* 7" 4 204° 7% +
¥y 2

exp(fg) ("/67'6 — 87575 + 40 x

% 757_5

0 1 2 3 4 T

Puc. 1.73. Buzn HeonpeneseHHOro nHTerpaja 2-oro poga or
oproronanbubiX ¢pyukumit Conuna-Jlareppa 0-5 mopsankos;
y=8 a=1

k
[1.74] /7'3L§Cl>(7'7 y)dr = —% exp(—%—) Z_;} (}]z —_i_ i) X
s $H3 9\ rst3—i
X (=) (8+1)(5+2)(5+3)j§)<;) G

YacTHble CIydau OJ1s HEONPENEJIEHHOIO HHTerpaJsa 3-0ro poaa oT
byuxnuit 0-5 nopsaakos:
T

2
/TSL((Jl)(T’ v)dr = _,71 exp(—?)(737—3 + 67272 4 24yT +
+ 48);
: 2
/T3L§1>(T, y)dr = 77 exP(*%)(’f;T‘L +67°7% +36+%1% +
+ 144~7 + 288);
3L(1) - 1 ~T 5 5 44 5 s
T (T’W)dT_*WT;CXP *7)(7 T 4y T 438y +
+228+°7% + 9127 + 1824);
/TSL“)(T’ Vdr = — exp(~2) (4% + 367" 7" + 264 x
. 3 34 B
x 7°7% 4 1584777 4 633677 + 12672);
31 NTN 66
/T LV (r,dr = T 1244 CXp(fj)(’Y 7' — 67T +48 %
X 475 4 24094 7% 4 20407373 + 122404272 + 48960~ + 97920);
2 = TN (B8 _ 1anT AT
/-r Ly (7',’Y)d7'760’y4 exp( 2)(77— 147777 4104 x

x v97% 4+ 4845 7% 4+ 22804 % + 17520+° 72 + 1051207272 +
+ 4204807 + 840960).

Puc. 1.74. Bug HeonpemeneHHOr0 HHTErpaJa 3-0ro poaa oT
oproronanbubiX dhyuknuit Conuna-Jlareppa 0-5 mopsiakos;
y=8 a=1

k

[1.75] /T”LS)(T,v)dT = *% eXP(f%) ;0 (i 4: D %

X (=) (s +n)! %(E)J : retn—j

s! =N s+n—jg)

YacTHble CIydau sl HEONPEIeJeHHOr0 MHTErpaja N-oro poaa or
byskuunit 0-5 nopsgkos:

[ 2 mar = <2 e (<2T) 3 (2) T
A = NIy

3 _ 2 T kid g i T J
/T”L(ll)(T,'y)dT— cxp( 3 ) Igo(’y) =T
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n+1 . 14+n—j
2N\i T
— 2y(n+ 1)! ) |;
( )J;)(ry) (1+n])!>
/Tan(T dr = =2 exp (-2 n.i(%)ii _
2 v 2 =Ny (=)
n+1 2\ j T1+n—j

. 3
— 3y(n+ 1) ;(;)’m + 5~y2(n+2)1 x

n+2 F2tn—j
XZ(’Y) 2_;’_7,_])!)
/T 1O, 7)dfz—%e xo(-27) 'Z(v) (niw _

n+1 2\ 1+n—7

J
— 4~v(n + 1)! — 7+3 n+2)! x
7( )]Z_:‘)(v) Ta gt et
n+2 n—j n+3 7_3+n—j

= 0( ) (2+n L ’Y(TL+3)'Z( ) B+n—j)! :

/T"L(l)(T ’Y)dT——%eXp< ) ( ‘Z( ) ("_J)'

n+1 . 1+n—j
~ 5y(n+ 1) 2(3)17 4573 (n+2)! x
=M/ (L4 n =)
n+2 . 24n—j n+3 . 34n—j
2\; T T
X ) = — 7 (n+3)! _— +
;(y) 2+n—j) 7( )Z( ) Btn—j)!
5 4 ntd oo j o opAtn—d
2 4)! 2y - ).
+ 517 (n+ );’(7> @xn_g )
nr(1) 2 s T
L dr = —— -
/‘r 5 (1,y)dT ’Yexp( 2) Z( ) n—])'
ntl i pltn—g
2\ji T 15 o
_ 67(71-‘,-1)!2()(;) Trn— 2 (! X
=
n+2 . 24+n—j n+3 . 3+n—j
2N\j T 10 5 2\ T
X ) — —7 (n+3)! ) +
;(v) @rn—at 3¢ );)(v) Btn—j)
n+4 . 4+n—j
2\J 1
4 bl 5)!
+ 7 o+ >;ﬂ(v) a7 (O
n+5 o\ gotn—i

x Z(;) 5+n—j)

/'r L(l)(T v)

i=0

Puc. 1.75. Bung HeonpeneneHHOT0 HHTErpaJia n-oro poaa oT
oprorosanbHerx dpynxkuuil Connna-Jlareppa 2-oro nopsaka;
n=0.5vy=8 a=1

YacTHBIE CiIydaHn IJ1s HeolpeJleJIeHHOI0 HHTerpaJa oT (yHKIWit
0-5 mopsaaKoB:

2 T
(2) __Z _OTN.
/Lo (r,v)dr = ,YeXp( 5 )

(2) 2 YT
L dr = — - —1):
/ ¢ (-r7 ,Y) T 5 exp( 5 )(77— ),

1 T
/ :—*exp(—L)(VZTZ —dyT +4);
'Y
/L 2) = — exp(f%) — 9927?4247 — 12);
1
(2) _ _aT _ 3.3 2 2
/L = 1 exp( 5 )('y T 164777 4+ 84~ 1

— 144~yT + 72);

/. Léz) (1,v)dr = @ e

— 780772 4 1080yt — 360).
i e

0 I —_ h

r
xp(—WT)(’ys‘r5 25’)/ s 220737'3 —

L

o0 TR e
0 Af e i

06 - SR S SRR

-0,8 ‘ ‘ ‘ ‘
0 1 2 3 4 T
Puc. 1.76. Bug HeomnpenesieHHOrO0 HHTErpaja OT OPTOCOHAJBHBIX
dbynxkuuit Conuna-Jlareppa 0-5 nopsaakos; v =8, a = 2

s=0 -
. Hoovi petioi
x (=) (SH)JZ:%(?) et

YacTHble CIydau OJIsI HEONPEIeJEHHOrO0 MHTerpaja 1-oro poaa or
byuknuit 0-5 HOpsAIKOB:

2 2 YT
/TLS (1, y)dr = = exp(—7)(vr +2);

2
(2)
TLy” (1,v)dT = exp( —
/ ' 72 (

1 T :
/TLQZ)(T,"/)dT =-= exp(*L) (*7% = 29°7% 4 dy7 + 8);
¥ 2

-
%) (7% + 97 +2);

1
/TLé2)3(T, y)dr = —372 exp(f—Ag) ('\/47'4 — 73 184372 +
+ 12y71 + 24);
1
2
/TLE; ) (7, y)dr = — 122

x 372 — 724272 4 7297 4 144);

-
exp(—%) (’7575 - 14')147-4 + 68 X
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/ 7LP (1, y)ar = o exp(= - ) (107 = 289" + 100 x

1
60~2
3_3 2 2
— 5807272 4 7207272 + 360~T + 720).
/TLECQ)(T,"/)dT -
' 0,2/ 2\~ “\- - ‘ !

% 747_4

Puc. 1.77. Bung HeonpeneseHHOro uHTerpasa 1-oro poaa ot
oproronanbubiX (pyukuumit Conuna-Jlareppa 0-5 mopsankos;

y=8, a=2
k

2. (2) 7_2 1T k+2
[1.78] /7’ L,” (r,y)dr = fyexp( 2>§(k_8>><

s+2 . —

2\j Trst2-3
X (=y)*(s+1)(s+2 e
(=) (s + 1)( )2(7) T

YacrHble Ciy4Yan AJis HEOIPEIEeJeHHOI0 MHTErpaJa 2-oro pona or
dbyuxnuit 0-5 nopagkos:

. 2
[ LD (g = — 2 (<L) 2% 4 5
/ TZL(12>(T, ~y)dr

[ERT.
+ 96);
1 5
/TngQ)(T’ Mdr =5 eXP(—E) (r® — 5yt 42007 +
8 2

2 5 -
— cxp(f—’w— ) (737'3 +3v37% 4 1297 + 24);
73 2

1
-—= exp(—%)(’ﬂf‘l + 124272 4 48y7 +
5

+ 607272 + 2407 + 480);
1 T 5 5
2, (2 i 6_6 5 5
/T Li>(‘ﬂ’7)d‘f:*mexp(*7)(’¥ 70 — 127777 + 60 x
4 4 2 2
X v 71" 4 360777 4 1440~yT + 2880);
2 (2) _ 7 YT 77 6_6
/T L& (1,7)dr = %exp(f?)(v 77 —217°7°% + 168 x
X A°7% — 420y 7% + 8407%73 4 25204272 + 1008077 + 20160).
2 ' ' ' '
/7—2[’;@ )(T, ~v)dr ' ‘ ‘ ‘

Puc. 1.78. Bua HeomnpenesieHHOr0 MHTErpaJja 2-oro pojaa or
oproronanbubiX ¢pyukuumit Conunna-Jlareppa 0-5 mopsankos;
y=8 a=2

k
7ol [ L moar=—Zew(-F) 3 (1)
s Sz+3 oNj rst3—i
o (S+1)(s+2)(5+3)j:o<;) (13-

YacTHble CIydau OJ1s HEONPENEJIEHHOIO HHTerpaJsa 3-0ro poaa oT
byuxnuit 0-5 nopsaakos:
T

2

/TSL((JQ)(T’ Ydr = _,71 exp(—?)(737—3 + 6727'2 + 24~y7 +
+ 48);

. 9 .
/T3L§2>(T; y)dr = 77 eXP(*’Y?>(’Y47"L +5737% +307% 7% +
+ 1207 + 240);

‘ 1 5_5 a -
/TJL(Zz) (1,v)dr = 7)}7 CXP(*%)(’Y‘)TO + 2747'4 n 28’}/37'3 "
+ 168777 + 6727 + 1344);

1

Ly = _ar
/T Ly (7, v)dr = 371 exp( 3
+1807°7° 4 10807°77 4 432077 + 8640);

3, (2 T . .
/T L (ry)dr = Tyt CXP(*j)(v 77 —107°7°% 4+ 60 x
x °7% 41209 7% 413209777 4 79209777 4 3168077 + 63360);

3, (2) _ T s & ..
/-r Ly (7, v)dr = G097 exp(—?)('y 7% — 197777 + 154 x
x 0% = 2529°7% 4+ 16807* 7! + 1092047 7% + 65520777 +
+ 2620807 + 524160).
/T3L§c2)(7—77)d7—

)(’YGTG _ 3757_5 + 30747_4 +

Puc. 1.79. Bug HeonpemeneHHOr0 HHTErpaJa 3-oro pona oT
oproronanbubiX dhyuknuit Conuna-Jlareppa 0-5 mopsiakos;

y=8 a=2
. 2 k k42
so) [ i e =-Zew(-5) 2 ()~
N
< B G v

YacTHble CIydau sl HEONPEIeJeHHOr0 MHTErpaja N-oro poaa or
byskuunit 0-5 nopsgkos:

n—j

/ T"L(lz) (7, v)dr

Il

|

|

@

%

5

|
2
|3
N——
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n+1 . 14+n—j
_ . | 2yi T
37(n+1)-j;)(7) T )

—J

[~ 12 e ir = -2 e (- 77 ( w3 o -

n+1 . 14+n—j
2N\i T
— 4y(n+1)! E — 7+3"/ (n+2)! x
jzo(v) (1 +n—3)

j=0 7

24n . 24n—j
x 2(2)](21”_”1);

[ = tm(5) (32

n+1 2 1+n—7

J
— 5y(n 4+ 1)! — 7+5 n+2)! x
7 )]Z_:‘)(v) Ta gt et
n+2 n—j n+3

= 0( ) (2+n Il

/T"L(g)(T ’Y)dT——%eXp< ) ( ‘Z( ) ("_J)'

]

[anay I 15
_ 67(n+1)!j§0<;) Ttz (n+2)! x
s j ot 10 jasg PN
x Z( ) m—gv (n+3)!j§::0(;) x

T3+n—] n+4 2

5 R
X T +8’Y4(n+4)!;’(7>J(4+nj)!>;
/THL§’2>(T,7)dT = 7%exp(77§) ( Z( )

1 L —j
+n . T1+n J

Ty(n + 1)! ;}(%)Jm + %72(n+2)! X

Fn—i

(n—j)l

n+2 2 T2+n—j n+3

(43S (%)J x

J 35 3
e
j;o v/ (24 n—j)! 6 =
34n—j ntd o FAtn—j

35 4 J
*Brn_g T2 ("+4)!Z(§> d+n—jl

Jj=0

. [ S
— 7 () (s+n—J>v>

=0

’Y (n+3)'2( ) m

);

[P e

Puc. 1.80. Bug HeonpemesieHHOrO HHTErpaJa n-oro poaa oT
oproronaabubix ¢hyukuuii Conuna-Jlareppa 2-oro nopsiaka;
n=0.5vy=8 a=2

k

> (o)
2N\ 7577
G =i

YacrHble Ciy4Yan [Jjisi HEONPENEJIEHHOTO0 HMHTEerpasa or dhyHKumui
0-5 nopsigkoB:

2 YT
/Léa)(r, y)dr = *; exp(*?)v

() —
[ T, dr — ex R, T — 1);
/ 1 ( A/) exp ( 2 ) (A/ o )

[1.81] /L;‘”(T y)dr = —%e o(-2)

2

() _ 1 YT\, 8 3
/L3 (r,7v)dr = ECXP(*7) YTt =

X (a2+a+2)'yr—a3 —5a+6);
1
/Li”)(fﬁ)df =1 exp( PYQT) (vt —4(a+2)7°° + 6 x

/Léa)(r, y)dr = _1 exp(7£> (v*7% = 2097 4+ @° — a +2);
v

3(a + 1)'y27'2 +3x

X (a2 + 3o+ 4)727 - 4(043 + 302 + 8a)yT + ot + 2a° + 11a® —

— lda + 24);

1 5 5
/Lé(y)(q_7 yydr = o Cxp(_g) (v°r° = 5(a +3)y*r* + 10 x

x (@ +5a+8)y* 1% —10(a® + 60 + 17a+12)7* 72 +5(a* + 60 +
+23a” + 18a 4 24)y7 — @® — 5a” — 250° 4 5a® — 94 + 120).
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4 1
£ 0

a)

'y‘:r

6)

Puc. 1.81. Buza HeonpeneneHHOr0 UHTErpaJia OT OPTOroHanbHbIX GyHkuuit Conuna-Jlareppa 2-oro nopsazaxa: a) v = 8, a € [0; 5]; 6)
v € [5;10], a = 1

k

ezl [ el e = en(- ) 32 (T )
s=0
s = 2\J TS+17-7
x (=) (S+1)j§><;) "t

YacTHble Caydan AJjs HEONpPemeIeHHOro HHTerpasa l-oro poma ot
byskuuit 0-5 nopsakos:

2 YT
/TLEM (r)dr =~ exp (=) (v +2);

(@) _2 DTN (2,2 :
/TLIQ (r,v)dr = ﬁexp(f?)(y 7% — (a0 — 3)yT — 20 + 6);

1
/TLéa)(T, y)dr = 77—2 exp(fg) "/37'3 —2(a — 1)A/2‘r2 +

a)

+ (a® = 5a + 10)y7 + 2a° — 10a + 20);
1
/TLéa)(T77)dT =37 exp(—%) (v*7* = Ba+ 1% +
+ 3((12 — a4+ 4)'y27'2 — (aS — 6a? + 23a — 42)yT — 2(@3 + 6a? —
— 23a + 42));
/TL(Q)(T y)dr = — !
4 122 2

+ 2(3042 + 5a + 12)'}/3‘1'3 — 4(043 +1la — 12)7272 + (044 +6a° +
+35a% — 126a + 216)y7 + 2(a” — 6a® + 35a° — 126 + 216));

1
() _ T 6_6 5 5
/7-L5 (r,y)dr = 76072 exp( 5 )("/ T (ba +13)y°7° +

+ 10(042 +4a+7)'y474 - 10(o¢3 +4o¢2 + 150c+4)"/3‘r3 Jr5(o¢4 +2a3 +
+ 2302 — 26 + 72)7%72 — (o® — 5a* + 450° — 235a° + 794a —
—1320)y7 — 2(a® — 5a* + 450° — 235a° + 794a — 1320)).

eXp(—E) (757'5 —2(2a + 3)747'4 +

a
Y T
6)

Puc. 1.82. Bun HeonpeeneHHOTo nHTErpasa 1-oro poga ot oproronanbpueix Gynknuit Conmna-Jlareppa 2-oro mopsinka: a) v = 8,
a €[0;5];6) v € [5;10], «a =1
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+ (@ — 9 + 26)7> 7> + 4(a® — 9a + 26)yT + 8(a” — 9o + 26));
1
X /T2L§,’Q)(T,’Y)d7 =35 exp(—%) ¥Pr% — (Ba— D)yt 4+
2 T k+ « : Y
[1.83] /TQLia)(Tﬁ)dT =—= eXP(-;) > <k B s) X + (3a® — 9a + 26)7°7% — (a® — 1202 + 65a — 150)y>72 — 4 x
v s=0 x (a® — 120° + 650 — 150)y7 — 8(a® + 120% — 65a + 150));
s+2 . i o 1 YT
2\ j s+2—j /2L<) - _ _ T 66_4 1 5 5
X (,7)s(3+1)(s+2)2(7) ﬁ TELY (1, y)dT e exp( 5 )(7 0 —4a+1)7°° +
3 S — .
i=0"7 J +23a’ + a+16)y*r* — 4(a® — 3% + 22a — 40)13 % +

YacTHble Caydan AJisi HEONPENEJIEHHOTO MHTErpaJja 2-oro posa oT
byukuuit 0-5 nopsiakos:

27 (a) 2 i 2 2
L ,y)dr = —— - + 4T + 8);
/"' o (T,y)dr SeXP( 2)("/7' T )

2

/T2L§a)(‘l', y)dr = — exp(fﬂ) A/37'3 — (e — 5)7272 —4 x
o 2

X (a = 5)yT — 8(a — 5));

1 P
/Tnga)(T, y)dr = —$ eXp(—i) (747-4 —2(a — 2)737'3 +

/T2L§€a>(7,7)dT ' }

+ (a* — 140® + 107a® — 478a + 984)7* 12 + 4(a* — 140® + 107 x
x o — 478a + 984)y7 + 8(a* — 14a® + 107a” — 478a + 984));
1

/ TzLéa)(T,’Y)dT = 5075 exp(—%) (777'7 — (b + 11)7%7% +
+2(50% + 15a 4 34)y°1° — 10(a® 4 2a° 4+ 17a — 8)y* 7% + 5 x

x (a* —2a° +390° —118a+248)y* 7% — (a® — 150 +1450° — 945 x
x o +3814a — 7320)v2 7% —4(a® — 15a* + 1450° — 9450% + 3814 x
X a — 7320)y7 — 8(a® — 15a* + 1450° — 9450° + 38140 — 7320)).

v
6)

Puc. 1.83. Bun HeonpeneseHHOrO MHTErpasa 2-oro poza oT oproroHanbHbix (pynknuit Cornmna-Jlareppa 2-oro mopsiaka: a) v = 8,
a € [0;5];6) v € [5;10], a =1

o [P = 2en(-5) 3 (110)
s=0
s s5+3 9\j pst+3—j
X (=) (S+1)(s+2)(s+3)j§o<;) G

YacTHble CIydan OJ1s HEONPENEJIEHHOIO MHTerpasaa 3-0ro pomaa or
byukuuii 0-5 nopsagkos:

a 2 T
/TSL((J )(T7 V)d‘r =T a exp(—L) (’YSTS + 6’)’27'2 + 24~yT +
Y 2
+ 48);
2
R SRR A

X (a0 — T)y271% = 24(a — T)y7 — 48(a — );

3, (@) _ 1 TN (.5 5 oy 44
/T L (r,y)dr = 74exp( 5 ) (7 = 2(a =3yt 4

+ (a? = 13a + 50)7* 73 + 6(a® — 13a + 50)v>72 + 24(a® — 13a +
+50)y7 + 48(a” — 13a + 50));

1 5 5
/T3Lga)(‘r’7)d‘r T34 e"p(*g) (v°7% = 3(a = 1)7°7° + 3 x

x (? — 5o+ 16)y 7% — (® — 18a® + 131a — 378)7° 7% — 6(a® —
— 1802 + 131a — 378)7?7% — 24(a® — 18a® + 131a — 378)yT —
— 48(a® — 18a” + 131a — 378));

. 1 N
37 (o 7
[PE rar = - e (=1 ) (4777 — 2020+ 1) x

x 978 +6(a® — a+8)y° 1% — 4(a® — 6a® + 4la — 96)y T +
+4(a* —220° +227a% — 126204 3096)13 73 + 6(a* — 220° + 227 x
x a® — 12620 + 3096)7>72 + 24(a* — 22a° + 227a° — 1262 +
+ 3096)y7 + 48(a’ — 220° 4 227a% — 1262 + 3096));
/T3Léa)(‘r,'y)d‘r = ﬁ exp<7g) ("/878 — (ba + 9)7777 +

+ 2(5(12 + 10a + 37)767'6 - 2(5043 — 115 + 144)"/57'5 + 5((14 -
—6a” +71a”® =306+ 696)y*r* — (a® — 250" 4+ 325a° — 2615a% +
+ 125140 — 27720)7° 7% — 6(a® — 250* + 3250° — 2615a° +

+ 125140 — 27720)7° 72 — 24(a® — 250 + 3250° — 261507 +

+ 125140 — 27720)v7 — 48(a”® — 250 + 3250 — 261502 + 12514 x
X a — 27720)).
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a)

Puc. 1.84. Buza HeonpeneneHHOro HHTErpasa 3-oro poaa oT oproroHanbHbix dynkuui Conuna-Jlareppa 2-oro nopazka: a) v = 8,

6)

a € [0;5];6) v €[510], a =1

[1.85] /T"LL‘”(TV v)dr = —% eXP(ﬂ?T) i (IZ+ a) .

s=0 -
X (=)® (s+n)! Sif(%)] F5tn—j
st SNy (sHn—g)

YacrHble CIIyvaun OJid HeOolIpeOeJIeHHOI'0 MHTerpaJa n-oro poaa ot

bynxunit 0-5 nopsakos:
J

() _ 2n! yT n 2N T .
[ e ===E e (=) 2 (3) G

() 2 ~T P2\ T
/‘rnL1 (1,v)dr = 7; cxp(f7) <n!j§)(’y) 7(nfj)! —
nt1

N T1+n7j
_ (a+1)y(n+1)!j§)(;) (1+n—3)'>

() 2 yT “r2\g T
/‘r"L2 (1,v)dr = 7;cxp(f7) <n!j§)(7) W -

n41 ) 14n—j
2N\i T
— (aa+2)y(n +1)! ) — +
( N ) ;}(7) (1+n— )

) 1742 o j  r2tn—i )
+ (a+ 1)(a+2)y ("+2)!Z ;(;) (2+n—j)!>’

(@) 2 ~T n 2N T
[ e = =S e (=) ("Igo(w) [CEZ

1 . —J
n+ i 7_1+n J

2
_ (a+3)'y(n+1)1j§0(;) Tt

2 172 9y, 2nod
ket 3 (C) Gy

n+3 2

36 3+n—j)!

. T3+n7j
— (et 1)(a+2)(a+3)7 (n+3)— S ()](>-

j=0 7

J

/T"Lia)(T,v)dT: —%exp(—%) (n!i(Q)an _
i=o

5

v/ (n—j)
_(a+4)7(n+1)!:§(%)j%+
+ (a+3)(a+4>v2<n+2>!§§(%)j% -
~ (@t 2@+ o+ +3) o 2;‘)(%)(31%]). +

n+44 ) 44n—j
1 2\i T
4)1y* 4! ) |
+ (ot )y (n+ )24,1!;)(7) <4+n_j)!>,

J

R e

ntl o i gltn—d
— (a n ! ~) A+n—i1
(a+5)y(n+1) ;(Q Arn—a ©
2 172 9y, p2Hni
a (€7 n 7 v @+n—t
+ (a+4) (o + 5)v*( +2)4j§)(7) (2+n—j)!
n+3 j  p3tn—i
_ (a+3)(o¢+4)(a+5)73("+3)!% Z(%) B+n—j)! -
i=0 '
4 1 ooy rttned
+ (a+4)ly (n+4)!m Z(;) A+n—j

j=0

; 1 n+5 2\ j T5+n—j
— (a5 s ——— S (Z) ).
(e B+ 5 50at z%(w) (5+n—j)!
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Puc. 1.85. Bua HeonpeneneHHOro HHTErpasa n-oro poja oT oproroHanbHbix dyunknuil Conmna-Jlareppa 2-oro mopsazaka: a) n = 0..5,
vy=38,a€[0;5];6) n=0.5,v€[510], « =1

(=1/2,0) .y _ _ ko k+s—1/2
nsol [ 0w =3 ()(71 )

2(~1)° (45 +1)
X m exp (—T’YT) .

YacTHble ciaydad OJ1 HEONpPeesI€eHHOTO HHTerpasjga oT (yHKIUHR
0-5 mopankos:

2 T
(~1/2,0) - _= _OTN,
/Po (r,v)dr = N exp( 5 ),

_ 1
[P0 ar = = exp (=) (5 = 3exp(-297);

—_ 1
/Pz( 1/2’0)(7',"/)d7' = _7367 exp(—%) (27 — b4 exp(—2v71) +

+ 35 exp(—4vy7));
/Peffl/Z’O)(T,v)dT ==

1 ’YT
—L2) (65 — 273 x
104~ eXp( 2 )(
X exp(—2vy7) + 455 exp(—4y7) — 231 exp(—677));
(~1/2,0) _ T 3
/P4 (T 7 = - 1o exp( 5 )(595 4284 x
x exp(—2y7) + 13090 exp(—4yT) — 15708 exp(—6~7) +
+ 6435 exp(—8+71));

(—1/2,0) _ 1 T _
/P5 (1, dr = =5 exp( - )(1323 14553 x

X exp(—2vy7) + 70070 exp(—4~v7) — 145530 exp(—6~7) +
+ 135135 exp(—8y71) — 46189 exp(—10v7)).

Puc. 1.86. Bug HeonpeneseHHOro MHTErpaJja OT OPTOCOHAJBHBIX
bynkumit Skobu 0-5 mopsakos; v =2, c =2, a = —1/2, =0

pom o= -3 (1)
(4s+1) 2T 4
2 W) (7(45+1)+’yz(45+1)2)'

YacTHble CIydau OJIsI HEONPEIeJIEHHOrO0 MHTerpaja 1-oro poaa or
byuknuit 0-5 HOpsAAKOB:

—1/2, 2 T
./TPé 1/2'0)(7','7)d'r:—W—Qexp<—?)('y7'+2);

1
(=1/2,0) YT
/'7—P1 (r,y)dr = — 552 exp(——2 )(50 —6 %
X exp(—2y7) + y7(25 — 15 exp(—2v7)));
(=1/2,0) — _aT —
/TP2 (1,v)dr = 16202 exp( B )(2430 972 x

X exp(—2v7) + 350 exp(—4~7) + y7(1215 — 2430 exp(—2~v7) +
+ 1575 exp(—4yT1)));

1
(—1/2,0) _
/7—P3 (1,v)dr = 6084072 exp(

— 63882 exp(—2y7) + 59150 exp(—4~vy7) — 20790 exp(—6~y7T) +

X(fl)sexp(f

—%) (76059 —
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+ v7(38025 — 159705 exp(—2y7) + 266175 exp(—4yT) —
— 135135 exp(—ﬁ'y'r)));

1
P20 g
/T 4 (m AT = —Toes01602 ©

— 17041752 exp(—2y7) + 28928900 exp(—4v7) — 24033240 X

X exp(—6~7) + 7528950 exp(—8vyT) + 47 (5917275 —

— 42604380 exp(—2y7) + 130180050 exp(—4~v7) — 156216060 X
X exp(—6y7) + 63996075 exp(—8v7)));

(—1/2,0) Y
Ty T, dr= —— exp
/ Fo ( ) 187125 20"{2 ( 2 )

X (184201290 — 405242838 exp(—2v7) + 1083982900 x
% exp(—4v7) — 1558626300 exp(—6~v7) + 1106755650 X
X exp(—8~v7) — 306233070 exp(—10v7) + v7(92100645 —
— 1013107095 exp(—2~7) + 4877923050 exp(—4y7) —

— 10131070950 exp(—6~v7) + 9407423025 exp(—8~7) —

— 3215447235 exp(—1077))).

/TPéfl/z’O)(T, 'y)d‘r:

Xp<7g) (11834550 —

X

0 1 2 3 4 T

Puc. 1.87. Bua HeonpeneseHHOro uHTErpaja 1-oro poga ot
OpTOroHaabHBIX byHKIu fxobu 0-5 mopsaakos; v = 2, ¢ = 2,
a=-1/2,=0

[1.88] /7’213]571/2’(»(7'7 y)dr =

k B S
> O 1/12/2)(_1)5 eXp(_@w) y

« 272 i 81 n 16
Y(ds+1)  2As+1)2  y3ds+1)3 )
YacTHble Ciy4Yan AJis HEONPEIEeJeHHOr0 MHTErpasa 2-oro pona or

dbyuxnuit 0-5 nopsaakos:
2 5(—1/2,0) _ 2 T 2 2 .
/‘F Py (r,7)dr = —$exp(——2 )(’Y T +4yT + 8);

2 (—1/2,0) - 1 YT
/T P! (r)dr = = s exp(—7) (1000 — 24 X

X exp(—2v71) + v7(500 — 60 exp(—2v7)) + v>72(125 — 75 X
x exp(—277)));

2 5 (~1/2,0) _ 1
P dr=———
/ T (mdr = =508

— 34992 exp(—2v7) + 7000 exp(—4vy7) + v7(218700 — 87480 x
X exp(—2y7) + 31500 exp(—4+7)) + v>72 (54675 — 109350 X
X exp(—2v7) + 70875 exp(74'y‘r)));

2 ,(—1/2,0) _ 1 T
P. ,y)dr = ————— —— ) X
/T 8 (47 = = 0140075 e (=)
x (177957000 — 29896776 exp(—2y7) + 15379000 exp(—4~y7) —
— 3742200 exp(—6~71) + y7(88978500 — 74741940 exp(—2~7) +
+ 69205500 exp(—4vy7) — 24324300 exp(—677)) + 7272 X
X (22244625 — 93427425 exp(—2v7) + 155712375 exp(—4yT) —

exp(— %) (437400 —

— 79053975 exp(—677)));

1 T

2 5(—1/2,0) Y
2p ) dr=————— _exp(——) x

/ 4 ( ) 1076064912003 ¢ ( 2 )

X (470778399000 — 135584178912 exp(—2v7) + 127865738000 x
X exp(—4~y7) — 73541714400 exp(—6~7) + 17617743000 x

x exp(—8~y7) + v7(235389199500 — 338960447280 exp(—2~y7) +
+ 575395821000 exp(—4~7) — 478021143600 exp(—6v7) +

1 149750815500 exp(—8v7)) + v>72 (58847299875 —

— 423700559100 exp(—2v7) + 1294640597250 exp(—4~vT) —

— 1553568716700 exp(—6v7) + 636440965875 exp(—8vT7)));

2 5(—1/2,0) o YT
P, ) dr = —-——m X @ X X X X —— ) X
/T 5 (T AT = — 3367152288007 eXp( 2 )

x (51292691213400 — 22568784133896 exp(—2y7) +
+ 33538430926000 exp(—4~7) — 33385775346000 exp(—6~7) +
+ 18128657547000 exp(—8~7) — 4060650508200 exp(—10y7) +
+ v7(25646345606700 — 56421960334740 exp(—2y71) +
+ 150922939167000 exp(—4~y7) — 217007539749000 X
X exp(—6v7) + 154093589149500 exp(—8~vy1) —
— 42636830336100 exp(—10y7)) + 7272 (6411586401675 —
— 70527450418425 exp(—2v7) + 339576613125750 exp(—4~yT) —
— 705274504184250 exp(—6~7) + 654897753885375 X
X exp(—8yT) — 223843359264525 exp(—1077))).
T2P1571/2,0)( ' !

7, y)dr

0 1 2 3 4 T

Puc. 1.88. Buza HeonpeneneHHOT0 HHTErpaja 2-oro poga oT
OpToroHasbHbIX pyskunii Axobu 0-5 mopsakos; v = 2, ¢ = 2,
a=-1/2, =0

[1.89] /TSPéil/Q'O)(T, y)dr =
k

== (k) (k 4: ;/12/2> (—1)° exp (_@w) y

S

s=0
273 1272
(7(45 +1) + v2(4s+1)2 +
487 96
*wm+m+%w+m)

YacTHble Ciydaun AJisi HEONPELEJE€HHOTO WHTErpaJja 3-0oro poaa oT
dbyuxnumiit 0-5 nopaakos:
2 T
3 5(—1/2,0 2l 3_3 2 _2
/"' Py )(Tv’Y)dT:—PYTEXP(—7>(’Y O+ 6y T +
+ 24T 4 48);

1 T
3 5(—1/2,0) _ _ _
'/T P (r,y)dr = 6251 exp( 5 )(30000

— 144 exp(—2v7) + y7(15000 — 360 exp(—2+v7)) + v272 (3750 —
— 450 exp(—277)) + v* 73 (625 — 375 exp(—277)));

1 T
3 (—1/2,0) Y

P, JY)dr = —————— —1-) (39366000 —
/T 2 (my)dr 1093500~4 exp( 2 >(

— 629856 exp(—2vT) + 70000 exp(—4~7) + 47 (19683000 —
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— 1574640 exp(—277) + 315000 exp(—4v7)) + 7272 (4920750 —
— 1968300 exp(—2+7) + 708750 exp(—4y7)) + 73 7°(820125 —
— 1640250 exp(—2v7) + 1063125 exp(—4v7)));

1 YT
3 5(—1/2,0)
3P roy)dr=————— exp(——) x
/ 8 ( ) 6940323000'}"le ( 2)

X (208209690000 — 6995845584 exp(—2v7) + 1999270000 X

X exp(—4~y7) — 336798000 exp(—6~v7) + v7(104104845000 —

— 17489613960 exp(—2~v7) + 8996715000 exp(—4yT) —

— 2189187000 exp(—677)) + 7272 (26026211250 — 21862017450 x
X exp(—2v7) + 20242608750 exp(—4vy7) — 7114857750 X

x exp(—677)) + v 7> (4337701875 — 18218347875 exp(—2v7) +
+ 30363913125 exp(—4y7) — 15415525125 exp(—677)));

3 ,(—1/2,0) _ 1 T
P T,Y)dT = ——————————— ¢ -5 ) X
/ 4 (m7) 356715518328000~4 Xp( 2)

X (9363782356110000 — 539353863711936 exp(—2~7) +

+ 282583280980000 exp(—4~7) — 112518823032000 exp(—6~v7) +
+ 20612759310000 exp(—8v7) + y7(4681891178055000 —

— 1348384659279840 exp(—2y7) + 1271624764410000 x

X exp(—4y7T) — 731372349708000 exp(—6~7) + 175208454135000 X
x exp(—8y7)) + v>72(1170472794513750 — 1685480824099800 x
X exp(—2v7) + 2861155719922500 exp(—4~vT) —

— 2376960136551000 exp(—6~v7) + 744635930073750 X

x exp(—877)) + ~>73(195078799085625 — 1404567353416500 x
X exp(—2v7) + 4291733579883750 exp(—4~vyT) —

— 5150080295860500 exp(—6+7) + 2109801801875625 X

X exp(—877)));

5 (- 1
/por)( V2O (7, yydr = —

302284926884304000~4

x exp<7%> (7141481397641682000 — 628450362992468016 X

X exp(—2v7) + 518839526425220000 exp(—4yT) —

— 357561653955660000 exp(—6~7) + 148473705309930000 X

X exp(—8vy7) — 26922112869366000 exp(—10v7) +

+ y7(3570740698820841000 — 1571125907481170040 exp(—2~7) +
+ 2334777868913490000 exp(—4~v7) — 2324150750711790000 X
X exp(—6~7) + 1262026495134405000 exp(—8~7) —

— 282682185128343000 exp(—10v7)) + v>72 X

X (892685174705210250 — 1963907384351462550 exp(—2+7) +
+ 5253250205055352500 exp(—4v7) — 7553489939813317500 X
X exp(—6~7) + 5363612604321221250 exp(—8~7) —

— 1484081471923800750 exp(—10v7)) 4+ 7> 7% x

X (148780862450868375 — 1636589486959552125 exp(—2+7) +
+ 7879875307583028750 exp(—4~v7) — 16365894869595521250 X
x exp(—6~7) + 15196902378910126875 exp(—8~yT) —

— 5194285151733302625 exp(—1077))).

?’P(fl/2 0>(T ~y)dr ! !

Puc. 1.89. Buzg HeonpeneneHHOro naTerpasa 3-oro poga ot
oproroHaabHbeIX Gyskunii Axobu 0-5 mopsiakos; v = 2, ¢ = 2,
a=-1/2, =0

[1.90] /T“P,g‘l/“)(f,y)df =

k

S O ()

s=0
" nlr
X - .
> n— j),(w)f“

n—j

2

YacTHble CIydau OJs1 HEONPEAEJEHHOTO HHTErPAJia N-0ro poaa or
byuknuit 0-5 HOpsagKOB:

P

o D) FCY

j=0
o

Il
I
o
el

exp( 277);](71”(57)1 ;
2

n p(—1/2,0) - _ _oT
7" P, (r,v)dr = exp( 5 ) X

3nl & i

x ?; (nfj)!<%)j+1 -

15n! n e
T 1 exp(—277) Z T poNdtL +
= w-n(F)
35n! Fnd
+ TEXP( 4’W)ZW 5
7=0 (n — j)! < 5 )

n p(—1/2,0) - _ _oT
/7‘ Py (1,v)dr = cxp( 5 ) X

5n! & I
16 < T
Fﬂ(nfjﬂ(l)
105n
_ exp( 2’77‘)2 B\
)
2
315n! T
m exp( 477)249‘\/ =T —
= (2
2
231n! " n=i
— 16n exp(—6+7) Z -T
7=0 (n — j)!

A/\
—
m‘w
)
~—
T
=

/ P( /2, 0)(7 y)dT = —exp

35n! & i

128 - IR
= m-in(3)
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315n n-j
T T3 CXP —277) Z —J+1 +
I=0 (n —j)! el
2
3465n! J
+ exp(— 477)2 5
30 (n fn'(i)
2
3003n! —J
- exp(~67) S W +
I=0 (n — 5)! (7)
6435n! I

+ 5 oP( 8VT>ZW ;
=0 (=D =

63n! T
256 Z i
= m-(2)
2
3465n! n I
- ome exp(—2yT) Z W +
I=0 (n — j)!
15015n! - T”*J
+ BT exp(—4v7) Z ﬁ -
=0 (n — j)!
2
45045n! I

- B p(—69m) S

— 7 +
13 Jj+1
i= O(n—J)‘< ;)

109395n‘ s
) D —

= - (2)

n n—j

46189n! T
- e exp(—10vT) Z W

=0 (0 — )1
/7’”P]£71/2’0)(‘r7 7)d‘rw

Puc. 1.90. Bug HeompenesieHHOr0O UHTErpaJja n-oro poaa oT

OpTOroHAIbHBIX GyHKUMNH fAxkobu 2-oro mopaaka; n = 0..5, vy = 2,

c=2,a=-1/2,8=0

k

[1.91] /Legk(ﬂ ydr=-3_ (k> (k N )

5—=0 S S

(1)
“@s+1)

YacrHble Ciydau aJjisi HEOIPEIeJI€HHOrO HHTerpasa oT (GyHKIuii

exp(—(2s + 1)y7).

0-5 mopankos:

1
/ Lego(r, 7)dr = ~~ exp(~y7);

[ Lean(rimr = = — exp(—am)(3 — 2exp(~297);
Y

1
/Legg(T,’y)dT =5 exp(—y7)(5 — 10 exp(—2v7) + 6 X
o Y

X exp(—4v7));
Legs(7,~)dr

1
7 exp(—y7)(7 — 28 exp(—2v7) + 42 x
5

X exp(—4y71) — 20 exp(—6~7));
g 1
/ Legy(7,v)dr = o exp(—y7)(9 — 60 exp(—2y7) + 162 X
Y

X exp(—4y7) — 180 exp(—6~v7) + 70 exp(—8~T));

1
/Legs(T,’Y)dT =10 exp(—v7)(11 — 110 exp(—2vy7) + 462 x
vy

x exp(—4v7) — 880 exp(—6~7) + 770 exp(—8v7) — 252 X
X exp(—10vT)).
Legi (7, v)dr,

0,57, 1 2 3 4 T
Puc. 1.91. Bun HeonpeneieHHOrO MHTErPAJIa 0T OPTOrOHAIbHBIX
dbyukuuit Jlexxauapa 0-5 nopsankoe; vy = 2, ¢ = 2

k

[1.92] /7’Leg;C (ryy)dr = — Z (k) (k + S) (=1)°x

s—0 S S

T 1
x exp(—(2s + 1)y7) (7(25 1 + (25 1 1)2>.

YacTHbIe CIy4an OJis HEONPeNeeHHOTO MHTerpaJja 1-oro poma ot

byskuuit 0-5 nopsgkos:
/TLEQO(TW)dT -z exp(—y7)(v7 + 1);

1
/TLegl (1,v)dr = 79—2 exp(— )(9 — 2exp(—2vy7) +y7(9 —
— 6exp(—27y7)));
1
/TLeQQ(T,'y)dT = - exp(—~vT1) (75 — 50 exp(—2v7) +
7572

+ 18 exp(—4v7) + y7(75 — 150 exp(—2v7) + 90 exp(—477)));
/‘rLegg(T, y)dr = “T35y7 exp(—y7) (735 — 980 exp(—2yT) +

+ 882 exp(—4y7) — 300 exp(—6~7) + y7(735 — 2940 exp(—2vT) +
+ 4410 exp(—4~y7) — 2100 exp(—6v7)));
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" 1
L ,V)AT = ————— — 12835 — 6300 x
[ TLegstr T = = s exp(=am)(

X exp(—2v7) + 10206 exp(—4vy7) — 8100 exp(—6~7) + 2450 X
X exp(—8~7) + v7(2835 — 18900 exp(—2~7) + 51030 exp(—4~7) —
— 56700 exp(—6v7) + 22050 exp(—8v7)));

1
Legs(m,7)dr = — ————— exp(—y7) (38115 —
/T egs (7, 7)dT 3811572 exp(—77) (

— 127050 exp(—2v7) 4 320166 exp(—4vy7) — 435600 exp(—6~7) +
+ 296450 exp(—8v7) — 79380 exp(—10y7) + v7(38115 —

— 381150 exp(—2+7) + 1600830 exp(—4y7) — 3049200 x

x exp(—6~T) + 2668050 exp(—8y7) — 873180 exp(—10v7))).

Puc. 1.92. Bug HeonpeneneHHoro narerpaJga 1-oro pona ot
oproroHanbHbIX dyHxkuuil Jlexxanapa 0-5 nopsaakos; v =2, ¢ = 2

k

[1.93] /T2Legk (r,)dr =3 (k) (k Jsr ) -17x

s=0 §

2
+1)

x exp(—(2s + 1)v7) <'y(2:9r+
+

2T " 2
P(2s+1)2 325 +1)3 )
YacTHble Caydan AJisi HEONPENEJIEHHOIO MHTErpaja 2-0oro posa or
dbyuknuit 0-5 nopsaakoB:
1
/TzLego(T, y)dr = = exp(—y7)(v* 7% + 297 + 2);

/T2L691 (r,v)dr = — exp(—~vT1) (54 — 4exp(—2v71) +

1
273
+ y7(54 — 12 exp(—2vT1) + ’y27'2(27 — 18 exp(—2’y‘r)));

/TZLegg(‘r,'y)d'r = ~Ti35s exp(—v7) (2250 — 500 x

X exp(—2y7) + 108 exp(—4~v7) + v7(2250 — 1500 exp(—2~7) +
+ 540 exp(—4v7)) 4+ v>72 (1125 — 2250 exp(—277) + 1350 X
x exp(—477)));

1
/TZLEgg(T,’Y)dT = —m
— 68600 exp(—2y7) + 37044 exp(—4~7) — 9000 exp(—6v7) +
+ y7(154350 — 205800 exp(—2y7) + 185220 exp(—4~vT) —
— 63000 exp(—6v7)) + v272(77175 — 308700 exp(—2v7) +
+ 463050 exp(—4y7) — 220500 exp(—677)));

2
L ,y)dr = —————— exp(—~7) (1786050 —
/T ega(r,y)dr 89302573 exp(—=7) (

— 1323000 exp(—277) + 1285956 exp(—4y7) — 729000 X

X exp(—6y7) + 171500 exp(—8y7) + 47 (1786050 — 3969000 x
X exp(—2yT) + 6429780 exp(—4y7) — 5103000 exp(—6~7) +

+ 1543500 exp(—8+7)) + 7272 (893025 — 5953500 exp(—2+7) +

exp(—v7) (154350 —

+ 16074450 exp(—477) — 17860500 exp(—6v7) + 6945750 x
x exp(—=8y7)));

/T2Leg5('r, y)dr = exp(—v7) (264136950 —

1
132068475+3
— 203485500 exp(—2+7) + 443750076 exp(—4~y7) — 431244000 x
X exp(—6~7) + 228266500 exp(—8y7) — 50009400 exp(—10v7) +
+ y7(264136950 — 880456500 exp(—2v7) 4 2218750380 X

x exp(—4yT) — 3018708000 exp(—6~7) + 2054398500 X

x exp(—8yT) — 550103400 exp(—10v7)) + v>72 (132068475 —

— 1320684750 exp(—2v7) + 5546875950 exp(—4~vT) —

— 10565478000 exp(—6~7) + 9244793250 exp(—8vT) —

— 3025568700 exp(—1077))).

/TzLegk (7, v)dr . | |

Puc. 1.93. Bung seonpenesnenHOro unTerpasaa 2-oro poaa or
oproroHanbHbIX (pynkuuit Jlexxanapa 0-5 mopsaakos; v = 2, ¢ = 2

k

[1.94] /<‘1'3Leg;C (r,y)dr = — Z (l:) (k i: S) (=1)*x
s=0
T3 372

x exp(—=(2s + 1)) <7(2s 1) s

" 67 n 6
s+ 17 i 2s+ 1)

YacTHBIE CIydau AJIsI HEONPEIeJEHHOrO0 MHTerpasa 3-oro polaa or
byuknuit 0-5 HOpsaaKOB:

1
/T3L€go(7', y)dr = 7’}/—4 exp(f'yr)('ysrs + 37272 + 6v7 + 6);

1
/T3Leg1 (r,y)dr = ——— exp(f'yT)(162 — 4exp(—2vT1) +
274
4+ y7(162 — 12 exp(—2y7) + 727'2(81 — 18 exp(—2vT1)) + "/37'3 X
X (27 — 18 exp(—277)));

/TBLEQQ(T, y)dr = —m
X exp(—277) + 324 exp(—4~7) + y7(33750 — 7500 exp(—2~7) +
+ 1620 exp(—4~y7)) + 7272 (16875 — 11250 exp(—277) + 4050 X
x exp(—4y7)) + v 73 (5625 — 11250 exp(—2v7) + 6750 x

X exp(—477)));

1
3

L dr=-——"
/T ega(m; y)dr 2701125+4

— 2401000 exp(—2v7) + 777924 exp(—4~7) — 135000 exp(—6~y7) +
+ y7(16206750 — 7203000 exp(—2v7) + 3889620 exp(—4yT) —

— 945000 exp(—677)) 4+ 7272 (8103375 — 10804500 exp(—2+7) +
+ 9724050 exp(—4v7) — 3307500 exp(—6~7)) + 7273 (2701125 —

— 10804500 exp(—2y7) + 16206750 exp(—4y71) — 7717500 X

x exp(—677)));

exp(—v7) (33750 — 2500 X

exp(—v7) (16206750 —

/TBLeg4(T, y)dr = exp(—v7) (562605750 —

T 9376762574
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— 138915000 exp(—277) + 81015228 exp(—4yT) — 32805000 X & i
x exp(—6~7) 4+ 6002500 exp(—8y7) + 7 (562605750 — ol S Z o e
— 416745000 exp(—277) + 405076140 exp(—4y7) — 229635000 X =0 (n=J) (7)

2 2
x exp(—6~7) 4+ 54022500 exp(—8~7)) + v~ 77 (281302875 — — 6nlexp(—2y7) Z
— 625117500 exp(—2v7) + 1012690350 exp(—4~y7) — 803722500 X =m—j) (37)J+
X exp(—6~7T) + 243101250 exp(—8v7)) + v>72(93767625 —

+

— 625117500 exp(—2~v7) + 1687817250 exp(—4yT) — i

1 — - .

— 1875352500 exp(—67) + 729303750 exp(—8y7))); + 6nlexp( 4’”)2% o j)'(Ew)jJrl ;

1 i= -7
/7’3Leg5(7'7 y)dr = BT rrrrr—— exp(—~v7) X

152539088625~ /T“Le%(ﬂy)dr = —exp(—77) x

x (915234531750 — 338975752500 exp(—2+7) +
+ 307518802668 exp(—4y7) — 213465780000 exp(—6~v7) + ' n ]
+ 87882602500 exp(—8~y7) — 15752961000 exp(—10+7) + X[ Z ) =
+ y7(915234531750 — 1016927257500 exp(—2v7) + =0 (n =) (’Y) A
+ 1537594013340 exp(—4~y7) — 1494260460000 exp(—6~7) + T

— 12n!exp(— 277)2

434 - - 1 -1 It
+ 790943422500 exp(—8v7) — 173282571000 exp(—10v7)) + =0 (n _J)'(gv)

+ 4272 (457617265875 — 1525390886250 exp(—2y7) +

+ 3843085033350 exp(—4~7) — 5229911610000 exp(—6y7) + + 30n! exp(—4y7) i Lﬁl _
4 3559245401250 exp(—8~y7) — 953054140500 exp(—10v7)) + =0 (n— 4)! (57)

1 437 (152530088625 — 1525390886250 exp(—2y7) + A

1 6406641722250 exp(—4y7) — 12203127090000 exp(—6~7) + _ 20nt exp(—677) Z ),
+ 10677736208750 exp(—8y7) — 3494531848500 exp(—1077))). = (7’Y)J+1

73 Legy (1, v)dr ! . .
‘ ‘ ‘ /T”Legz;(fﬁ)df = —exp(—T7) X

x| D 5 -
=0 (n=3)(7)
n Tnfj
— 20n!exp(—2~7) Z —— 71 +
i=0 (n — J)!(?w)
n n—j
T
+ 90n! exp(—4~T) _—
i=0 (n —])'(57)
Tnd
— 140n! exp(—6~T1) Z _ 4+
=0 (n — j)! (77)
Puc. 1.94. Buzg HeonpeneseHHOr0 nHTErpaja 3-oro poga oT
opToroHanabHbIX GyHknuil Jlexxanapa 0-5 nopsankos; v = 2, ¢ = 2 Fn—J
+ 70n!exp(—8~T) Z —_— |
=0 (n — j)! (97)
/T"Legg,(f,'y)df = —exp(—v7) X
k k+s - I
[1.95] / 7" Legy (7, 7)d Z( )( ) (=1)°x S )
5=0 =0 (nfj)!(v)
n nlrn—i ' n Fn—i
x exp(—(2s + 1) Z ) - 30n.eXp(*2’YT)Z()7( ')'<3 )j+1 +
. 5=0 (n — j)!( 3y
= - (ves+ )" . Py
T
+ 210n!exp(—4~T1) Z —— T
YacTHbIE CIy4an IJisi HEONPENEeJeHHOr0 HHTErpasa N-Oro poma oT =0 (n — j)1<5V)
dbyuxnuit 0-5 nopsaakos: n Fn—d
2n! R 2Ng T — 560n!exp(—6~T1) Z _—
"L ,y)dr = —— — ) — . . J+1
et nyir = - $5(2) X o)
- n n—j
/T"Legl (1,v)dT = — exp(—~7) X + 630n! exp(—8yT) Z ﬁ -
i=0 (n —j) (%)
n i n—j
x | n! Z s — 252n!exp(—10yT) Z —m
=0 (TL*])!(’Y) J=0 (”*J)'(ll’Y)

n n—j
— nlexp(—2~v7) _ |3
Z (n-(32)"" )

/T"Legz(r, v)d7 = —exp(—77) X
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(1/2,0)
, P L v)d
/T’LLegk(T,’Y)dT / k (7, 7)dr
pél/z,m ‘ ‘
-0,1- - —:P(—l/%m AR SR
30
‘ -0,2- R oo e T R
20 ‘ ‘
10 ‘,/ . '073 777777777777777777777777
0.4, 1 2 3 4 T

Puc. 1.95. Bua HeonpeneneHHOro HHTErpaJja n-oro poga ot
oproroHaabHbIX dyHknui Jlexkanapa 2-oro mopsinka; n = 0..5,
y=2,c=2

wonl [0 = ()10

s=0
2(—1)° (45 +3)
X 77(43 +3) exp (772 ’YT) .

YacrHble Ciydau [Jisi HEONPENEJIEHHOIO MHTerpasa or (QyHKuui
0-5 nopsnkoB:

1/2,0 2 37
/Pé / )(T,'y)dT: 75 exp(fi);

2

/ P20 (2 Nydr = —— cxp( )(7 — 5exp(—277));
/P<1/2'0)(‘r y)dr = —L exp(—gl)(&') — 110 x

2 ’ 44~ 2
X exp(—2vy7) +
+ 63 exp(—4y7));

(1/2,0) _ 1 _ —
/P (r.)dr = — 5o exp( )(175 675 x

X exp(—2y7) + 945 exp(—4~y7) — 429 exp(fﬁ'y‘r));

3
/Pél/Q’O)(T, AT = = e exp(—%) (1995 — 12540 x

X exp(—2v7) + 31122 exp(—4vy7) — 32604 exp(—6~v7) + 12155 X
X exp(—87T));

P20 g
[P0 i

X exp(—2vy7) + 188370 exp(—4y71) — 335478 exp(—6~v7) +
+ 279565 exp(—8y71) — 88179 exp(—10v7)).

exp(fg%) (5313 — 49335 x

Puc. 1.96. Bun HeonpeneieHHOr0 MHTErPaja OT OPTOrOHAJIBHBIX
bynxuuii Skobu 0-5 mopaakos; v =2, c=2, a=1/2, =0

k

7 k\ (k+s+1/2
[1.97] /TP,EI/QO)(TW)C‘T=_§)<5)( 1_+J1r/2 >X

exp (— (45; 9 vT) (7(451 2 (454+ 3)2 ) '

x(—1)*%

YacTHblE Caydan OJisi HEONPENeJeHHOT0 MHTEerpaJja 1-oro poma oT
dyuknuit 0-5 DOpsiAKOB:

2
1/2,0
/Tpé 20 (7, y)dr = 9~2 CXP(

(1/2,0) _ 1 3y
/Tpl (Tv’Y)dT——WeXP(—T) (98 — 30 x
X exp(—2y7) + y7(147 — 105 exp(—277)));
1 T
(1/2,0) - 3y B
/TPQ N T TP exp ( ) (8470 — 7260 x

X exp(—2y7) 4 2646 exp(—4y7) + y7(12705 — 25410 exp(—2~v7) +
+ 14553 exp(—47T1)));

3
/TP§1/2’O>(T,’)')(1T = 7713860072 cxp(f—’;—) (134750 —

— 222750 exp(—2y7) + 198450 exp(—4vy7) — 66066 exp(—6~T) +
4 47(202125 — 779625 exp(—2v7) + 1091475 exp(—4y7) —
— 495495 exp(—677)));

P20 (1 g
/T 1 (my)dr = 88950407 p(

— 26208600 exp(—2y7) + 41392260 cxp(74'yT) — 31799768 x

X exp(—67y7) 4+ 9359350 exp(—8~v7) + y7(14593425 — 91730100 X
X exp(—2v7) + 227657430 exp(—4vyT) — 238498260 exp(—6+7) +
+ 88913825 exp(—877)));

1
1/2,0
/TPfE PO myr = T 19531328072

l)(&ﬂ' +2);

) (9728950 —

3
x exp(f%) (595923790 — 2371533450 exp(—277) +

+ 5762238300 exp(—4y7) — 7525666148 exp(—6+7) +

+ 4951096150 exp(—8~y7) — 1290058770 exp(—1077) +

+ v7(893885685 — 8300367075 exp(—2v7) + 31692310650 x
X exp(—4vy7) — 56442496110 exp(—6~7) + 47035413425 x
X exp(—8vyT) — 14835675855 exp(—1077))).
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/Tp}il/QTO)(T,’Y)dT ! ‘

p(1/2,0)

P20 ‘ ‘

20,05- - - LI i an SR e
3

Puc. 1.97. Bun sHeonpenesnenHoro narerpaja 1-oro poga or
opToroHaJapHbIX GyHKIuM Adxobu 0-5 mopankos; v = 2, ¢ = 2,
a=1/2,8=0

[1.98] /72P]£1/2,0)(T’ Jydr =
SO (-2

y ( 272 N 8T N 16 )
Y(4s+3)  2(ds+3)2  3ds+3)3 )

YacrHble ciiydan IJisi HeONPeAeJeHHOr0 MHTErpaJja 2-oro posa ot

dbyuxknuit 0-5 nopsaakos:
2 3y
2 p(1/2,0) _ Y 2 2
/T Py (r,v)dr = “378 eXP(—T)(% 2 4127 +
+ 8);
1 3T
2 (1/2,0) _ Y _
/T P20(r dr = — o exp (=3 ) (2744 — 360 x

X exp(—2y7) + y7(4116 — 1260 exp(—2y7) + v>72 (3087 — 2205 x
x exp(—277)));

1
/72P§1/2,0>(7—, y)dr = ~ 53078848 exp(
— 958320 exp(—2v7) + 222264 exp(—4~vy7) + v7(3913140 —

— 3354120 exp(—277) + 1222452 exp(—4~7)) + 7272 (2934855 —
— 5869710 exp(—2vT) + 3361743 exp(—4v7)));

2 (1/2,0 1 YT
/T P20 (r, mydr = ~ 160083000+3 exp(_T) x
x (207515000 — 147015000 exp(—2v7) + 83349000 exp(—4y7) —
— 20348328 exp(—6+7) + y7(311272500 — 514552500 X
X exp(—2y7) 4+ +458419500 exp(—4y7) — 152612460 X
x exp(—6~y7)) 4+ v272 (233454375 — —900466875 X
X exp(—2v7) + 1260653625 exp(—4yT) — 572296725 X
x exp(—677)));

2 5(1/2,0) _ 1 YT
P, ,V)Ad7T = —————— —— ) X
/T 4 (T 4T = — 553016528007 exp( 2 )

x (284669077000 — 328655844000 exp(—2~7) + 330310234800 x
X exp(—4yT) — 186092242336 exp(—6+7) + 43240197000 X

X exp(—8y7T) + 7 (427003615500 — 1150295454000 exp(—2v7) +
+ 1816706291400 exp(—4y7) — 1395691817520 exp(—6+7) +

+ 410781871500 exp(—8v7)) + 7272 (320252711625 —

— 2013017044500 exp(—2v7) + 4995942301350 exp(—4vT) —

— 5233844315700 exp(—677) + 1951213889625 exp(—8y7)));

1 3yT
2 5(1/2,0) Y

P, ) AT = - —— —— ) X
/T 5 (myy)dr 250001948380800~3 EXP( 2 )

x (401044792194200 — 683997677649000 exp(—2vT) +
+ 1057601217582000 exp(—4y7) — 1012924560856208 x
X exp(—6y7) + 526103476899000 exp(—8~7) —

3yt
- T) (2608760 —

— 113241358830600 exp(—1077) 4 y7(601567188291300 —

— 2393991871771500 exp(—2+7) + 5816806696701000 X

X exp(—4vyT) — 7596934206421560 exp(—6~7) +

+ 4997983030540500 exp(—8v7) — 1302275626551900 X

x exp(—1077)) 4+ v 72 (451175391218475 — 4189485775600125 x
X exp(—2y7) + 15996218415927750 exp(—4y7) —

— 28488503274080850 exp(—6+7) + 4997983030540500 x

X exp(—8v7) — 1302275626551900 exp(—1077))).

/TzPlil/z"o)(‘r,’y)dT ‘ . .

-0,05- - - -

Puc. 1.98. Buzg HeonpeneneHHOro HHTErpaJa 2-oro poga oT
opToroHasbHbIX pyHkuuii Axobu 0-5 mopsiakos; v = 2, ¢ = 2,
a=1/2,8=0

[1.99] /7’313,51/2‘0)(7'7 ~y)dr
k

--> O ji/lf) (-1)° exP(_@w) y

S

5=0
273 1272
(7(45 +3) + ~v2(4s + 31)2 +
487 96
T s 19 | A +3>4)'

YacrHble Ciiydan AJisi HEONPENEJIEHHOIO MHTErpaJa 3-0ro poga or
bysxumit 0-5 nopsigkos:
3 p(1/2,0) ___2 ( 3%) 3 3 2 2
7° P, T,v)dT = ———exp|——— ) (97" T 18~
/0 (r,7) 2774p2(7 + 18y 7" +
+ 24~y71 + 16);

" 35(1/2,0) _ 1
T° P, T,v)dT = — e
/ ! (. 7) 216094
2 2

— 2160 X exp(—2y7) + y7(57624 — 7560 exp(—2y7)) + v 77 X
x (43218 — 13230 exp(—277)) + 4> 7%(21609 — 15435 x
x exp(—=277)));

3 5(1/2,0 1 YT
/T P20 T = e exp(==57) x
x (401749040 — 63249120 exp(—2y7) + 9335088 exp(—4~7) +
+ v7(602623560 — 221371920 exp(—2v7) + 51342984 x
X exp(—4v7)) + v 72 (451967670 — 387400860 exp(—2vT) +
+ 141193206 exp(—4v7)) + v> 7> (225983835 — 451967670 x
X exp(—27yT) + 258854211 exp(—4v7)));

1 3y

3 5(1/2,0) 2l
3P, r)dr=———— exp(—2—) x

/ 3 (m:7) 6163195500074 p( 2 )

x (159786550000 — 48514950000 exp(—2~7) +

+ 17503290000 exp(—4y7) — 3133642512 exp(—647) +

+ ~7(239679825000 — 169802325000 exp(—2y7) +

+ 96268095000 exp(—4y7) — 23502318840 exp(—6v7)) +
+~4272(179759868750 — 297154068750 exp(—2v7) +

+ 264737261250 exp(—4vT) — 88133695650 exp(—6y7)) +

xp(—?’%) (38416 —
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59

+ %73 (89879934375 — 346679746875 exp(—2yT) +
+ 485351645625 exp(—4v7) — 220334239125 exp(—677)));

1 3
/Tspil/z’o)(r,'y)drz — exp(f—’w—) X
1427900090232000~4 2

X (4164708596510000 — 2060672141880000 exp(—2y7) +
+ 1317937836852000 exp(—4y1) — 544505901075136 X
X exp(—6~7) + 99884855070000 exp(—8y7) + y7 X
X (6247062894765000 — 7212352496580000 exp(—2y7) +
+ 7248658102686000 exp(—4y7) — 4083794258063520 X
x exp(—6y7) + 948906123165000 exp(—8v7)) + 7272 x
X (4685297171073750 — 12621616869015000 exp(—2+y71) +
+ 19933809782386500 exp(—4~7) — 15314228467738200 X
X exp(—6v7) + 4507304085033750 exp(—8+7)) + 7> 7> X
X (2342648585536875 — 14725219680517500 exp(—2v7) +
+ 36545317934375250 exp(—4vyT) — 38285571169345500 X
x exp(—6v7) + 14273129602606875 exp(—8v7)));

1

/TsPél/z'O)(T, y)dr =

3
x exp(— %) (134947562125426358000 —

— 98639305093762290000 exp(—2v7) + 97056063737500140000 x
X exp(—4yT) — 68167797096501085984 exp(—6~7) +

+ 27951877727643870000 exp(—8~7) — 4970163239075034000 x

x exp(—10y7) + y7(202421343188139537000 —

— 345237567828168015000 exp(—2+7) 4 533808350556250770000 X
X exp(—4yT) — 511258478223758144880 exp(—6yT) +

+ 265542838412616765000 exp(—8y7) — 57156877249362891000 x
x exp(—1077)) 4+ ~>72(151816007391104652750 —
—604165743699294026250 exp(—2y7)+1467972964029689617500 X
X exp(—4vy7) — 1917219293339093043300 exp(—6~v71) +
+1261328482459929633750 exp(—8+7) —328652044183836623250 X
x exp(—1077)) 4+ ~*73(75908003695552326375 —
—704860034315843030625 exp(—2y7)+2691283767387764298750 X
X exp(—4yT) — 4793048233347732608250 exp(—677) +

+ 3994206861123110506875 exp(—8vy7) —

— 1259832836038040389125 exp(—1077))).

- X
42061577805327696000~+

/TSP,il/z’O)(T,'y)dT ‘ ,

Pé1/2:’0)
0 1 2 3 4 T

Puc. 1.99. Bug HeonpeneneHHOr0 HHTErpaJa 3-oro pona ot
opToroHanabHbIX GyHKnui fAxobu 0-5 nopaakos; v = 2, ¢ = 2,
a=1/2,8=0

[1.100] /7'"13,9/2'0)(7'7 y)dr =

k
S OCT L ().

S

nlrm—3

j=0 (n_j)!(w)jﬂ'

X

n
- 2

YacrHblE CIydau OJs1 HEONPEIEJEHHOTO MHTErpajia N-0ro poaa or
byuknuii 0-5 mOpsAAKOB:

Jreri o= e () S5

0l n—j)!
3
[ B 3y = — o227

3n! & 7
% | 2=
> 2

Sw-n(2)T )

5n! n it
-5 exp(—2vy7) Z ﬁ H
=w-an(F)

3
/‘r"Pél/QTO)(T, ~v)dT = —exp ——gT) X

15n! & I
| s Z 37\t
S m-an(F)

35n! i T
¥ exp(—2~7) E —
— . Ty
7=0 (n — j)! (?>

63n! - T
e exp(—4yT) Z: ﬁ 5
7=0 (n — j)! -5

n (1/2,0) _ 37
/‘r P, (r,y)dr = exp( - )><

n—j

+

n—j

+

35n! & T
16 Z 3y\i+tl
S w-an(F)

2
315n! < i

- e Y o

= m-an(F)

2
693n! - T

+ 6 exp(—4’)’7')jz::o( ‘)|<11,y>j+1 -
n—g)! D)

n—j

429n! - T
T exp(—677) » o
— . Yy
i=0 (”—J)!<T)

3
/7’"1:"9/2’0)(7'7 v)dT = —exp —%) X

315n! & 7

128 < 3y\i T
= m-in(F)
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1155n! (=2 ) n
- exp(—2<vyT
32 Tyt
= <n—y)'<§>
9009n! 7
+ od exp(—4~yT) Z T
=i ()
6435n! T
- 5y (- 6”)2W +
7=0 (n — J)'(T)
12155n! =
+ EETTE exp(—877) Z

= (n - ]).<19v)“1 ;

3
/ ”P(l/2 O (7, y)dr = —exp(——;T) X

n—j

693n! & T
Z

—j)!(%y)ﬂ—l -

15015n/! Fnd

— ——exp(—277) ZO ﬂ +
J — !
m-i(5)
45045n! u T
+ T cxp(74fy'r)Z: i 7 —
I=0 (n — j)!
2
109395n! 2 Fnd
T 128 exp(=677) 3, W +
I=0 (n — 5)!
2
230945n! I
+ T el 8VT)§W -
n J By
88179n! (—10 )i I
256 exp YT

234N\t
j=0 (n ),<23’Y>
/TnPISI/ZO)(T,’y)dT RTINS

0,37,

0,2-- "

Puc. 1.100. Bux HeonpeneeHHOrO MHTErpaJja h-oro poaa or

opTOroHaJabHBIX GyHKuui HAkobu 2-oro nopaaka; n = 0..5, vy = 2,

c=2,a=1/2,8=0

(—1)°
G+

YacTHble CaydYau OJs1 HEONPeNeIeHHOTO HHTerpaja 0T (QyHKIUHK

[1.101] /P,il’o) (ry)dr = — i (k) (k j:.;r 1) X
s=0

exp(—(s + 1)y7).

0-5 nopsigkoB:
1
/Pél’o)(nv)df =~ ep(=7);

1
/PI(LO)(T7'Y)dT =% exp(—77)(4 — 3exp(—7));
P(l,O) _ 1
2 (T y)dr = 3 exp(—77)(9 — 18 exp(—v7) + 10 X

X exp(—277));
1

/Ps(l’o)(n'v)df = — = exp(=77)(16 — 60 exp(—77) + 80 x
2

X exp(—2v7) — 35 exp(—377));

/va)(ﬂv)dT = — g exp(—77)(25 — 150 exp(—77) + 350 x
-

X exp(—2y7) — 350 exp(—3y7) + 126 exp(—477));

/P“ (7, y)dr = —— exp(—~y7)(36 — 315 exp(—
6y

X exp(—2y7) — 1890 exp(—3~y7) + 1512 exp(—4vy7) — 462 X

X exp(—5vT1)).
P,El’g) (7, v)dr

A7) + 1120 X

-0,5

0 1 2 3 4 T

Puc. 1.101. Bug HeonpemeaeHHOr0 HHTErpaJia OT OPTOrOHAJIbHBIX
byskuuit Axobu 0-5 mopaakos; ¥y =2, c=1, a=1, =0

k

[1.102] /TP,El‘())(Tv Mdr == (k> (k jler 1> )

s=0 s
1
(s+1)2 )

YacTHbIe CIy4an OJis HEONPeNeeHHOTO MHTerpaJja 1-oro poma ot

x (=1)% exp(—(s + 1)y7) <7(3T+ 0 + e

byskuuit 0-5 nopsgkos:
[ 7P i = = exp(am)orr + 1)

/TPI(LO)(T,’Y)dT
— 6exp(—77)));

1
[ e =~
X exp(—277) + v7(27 — 5d exp(—~y7) + 30 exp(—277)));
/TP3(1, 0)(r,y)dr = — exp(f'y'r)(192 — 360 exp(—~7) +

1
4 — exp(—v7) (8 — 3exp(—7) + y7(8 —

exp(—y7) (27 — 27 exp(—~y7) + 10 x

48~2
+ 320 exp(—2vy7) — 105 exp(—3~7) + y7(192 — 720 exp(—~7) +
+ 960 exp(—2v7) — 420 exp(—3~7)));



1.3 AnajguTnyeckue COOTHOMICHUS AJIA HeolIpeJdeJIEHHbIX MHTerpaJioB oT OpTOroHaJIbHbIX

dbyukImii

61

" 1
(1,0) _
/ TP, (T, y)dT = ~ 502 exp(—y7) (750 — 2250 x

X exp(—~v7) + 3500 exp(—2v7) — 2625 exp(—3y7T) + 756 X

x exp(—4y7) + y7(750 — 4500 exp(—~v7) + 10500 exp(—2vT) —
— 10500 exp(—3y7) 4 3780 exp(—4v7)));

/Tpgl"”(f, y)dr = —@ exp(—~7) (1080 — 4725 x

X exp(—~v7) + 11200 exp(—2y7) — 14175 exp(—3y7) +

+ 9072 exp(—4y7) — 2310 exp(—5v7) + y7(1080 — 9450 X

X exp(—7) + 33600 exp(—277) — 56700 exp(—3~yT) + 45360 X
X exp(—4~7) — 13860 exp(—5'y'r))).

/TPlil’m(T, y)dT

0 1 2 3 4 T
Puc. 1.102. Bug HeompeiesieHHOr0o MHTErpaja 1-oro poga ot

opToroHanbHbIX GyHKnui fkobu 0-5 nopsaakos; v =2, ¢ =1,
a=1,8=0

k

[1.103] /7-213]5170)(7.7 dr = — Z (k:> (k +s+ 1> y

Pt s+1
2

X (—1)5 exp(—(s + 1)’y7‘) <,y(s7—+1)+

" 2T " 2
+1)? P s+1)3 )
YacTHble CJydau IJisi HEONPEJEJEHHOrO HHTerpaJja 2-oro poaa or
dbyukuuit 0-5 nopsaakos:
1
[P i = 2 exp(—am) (77 4 27+ 2)

1
/TzPl(l’o)(T,'y)d‘r ="ip exp(—v7) (16 — 3exp(—y7) +

+77(16 — 6 exp(—y7) + 7 77 (8 = 6exp(—77)));
/T2P2(1,0)(T’ry)d7- = —2773 exp(ffyr)(162 — 8lexp(—~v7) +
+ 20 exp(—2v7) + y7(162 — 162 exp(—~7) + 60 exp(—2~7)) +
++%72(81 — 162 exp(—~T) + 90 exp(—2v7)));
1

2 (1,0) _
/T P3 (T:'Y)d"' = —m EXP(—’YT) (2304 — 2160 x
X exp(—~v7) + 1280 exp(—2v7) — 315 exp(—3~y7) + v7(2304 —
— 4320 exp(—~7) + 3840 exp(—2v7) — 1260 exp(—37y7)) +
+ +272(1152 — 4320 exp(—~y7) 4+ 5760 exp(—2vy7) — 2520 X
X exp(f?)'y‘r)));
[ ror o -

~ 15003 exp(—~7) (45000 — 67500 x
’Y

X exp(—~7) + 70000 exp(—2y7) — 39375 exp(—3~y7) + 9072 X

X exp(—4~7) + y7(45000 — 135000 exp(—~7) + 210000 X

X exp(—2vy7) — 157500 exp(—3~y7) + 45360 exp(—4~7)) + ¥2r? x
X (22500 — 135000 exp(—~7) 4+ 315000 exp(—2~7) — 315000 x

X exp(—3v7) + 113400 exp(—4'y7’)));
2 (1,0) _
./7' Py (r,y)dr = —m exp(—v7) (64800 — 141750 X

X exp(—~7) + 224000 exp(—2~7) — 212625 exp(—3~v7) + 108864 X
X exp(—4vy7) — 23100 exp(—5v7) + y7(64800 — 283500 X

X exp(—~7) + 672000 exp(—2v7) — 850500 exp(—3~7) +

+ 544320 exp(—4~7) — 138600 exp(—5v7)) + v>72(32400 —

— 283500 exp(—~7) + 1008000 exp(—2y7) — 1701000 exp(—3~v7) +
+ 1360800 exp(—4v7) — 415800 exp(—577))).

/ 72 P]il’o) (7, v)dr

0,41

0 1 2 3 4 T

Puc. 1.103. Bug HeonpemesleHHOrO HHTErpaJja 2-oro poaa or
OpTOroHaJdbHBIX GyHKOu fkobu 0-5 nmopankos; v =2, ¢ =1,

a=1,8=0
k

o[ Pr =3 (111
5=0

T3 i 372
(s+1)  ~3(s+1)?

x (—=1)° exp(f(s + 1)77') <’y +

n 67 n 6
Ys+1)3 s+ 1)1 )
YacTHble Caydan OJisi HEONPENEJEeHHOT0 MHTEerpaJja 3-oro poaa oT
dbyuknuit 0-5 DOpsiAKOB:

P 1 g =
/TdPél’O) (r,v)dr = o exp(—7) (7> 7% + 3v%7% + 647 + 6);

1

/T?’Pl(l’o)(q—, y)dr = s exp(—y7) (96 — 9exp(—v7) +
Y

+ 47(96 — 18 exp(—~7) + v>72(48 — 18 exp(—~7)) + v°72(16 —

— 12exp(7'y7')));

3 (1,0) _
[ R ar = -

+ 40 exp(—2v7) + y7(972 — 486 exp(—~7) + 120 exp(—2v7)) +
+ %72 (486 — 486 exp(—~7) + 180 exp(—2v7)) + v> 73 (162 —
— 324 exp(—~T) + 180 exp(—277)));

1
3 p(1,0) —
/7‘ Py (1, y)dT = T2 exp(—v7) (27648 — 12960 x

X exp(—yT) + 5120 exp(—2y7) — 945 exp(—3y7) + y7(27648 —
— 25920 exp(—~v7) + 15360 exp(—2y7) — 3780 exp(—3~7)) +

+ ~4272(13824 — 25920 exp(—~7) + 23040 exp(—2+y7) — 7560 X
x exp(—3y7)) + v>73(4608 — 17280 exp(—~7) + 23040 X

X exp(—2y7) — 10080 exp(—377)));

3 (1,0) _
P ,y)dr = — ———— exp(—~7) (2700000 —
/T 0 (T y)dT 900007 exp(=7) (

— 2025000 exp(—~7) + 1400000 exp(—2y7) — 590625 X

X exp(—3v7) + 108864 exp(—4~7) + v7(2700000 — 4050000 X
X exp(—~7) + 4200000 exp(—2v7) — 2362500 exp(—3~v7) +

+ 544320 exp(—4~y7)) + v>72 (1350000 — 4050000 exp(—~7) +

exp(—7) (972 — 243 exp(—y7) +
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it

+ 6300000 exp(—2y7) — 4725000 exp(—3~7) + 1360800 x ' n
X exp(—4y7)) + 7> (450000 — 2700000 exp(—y7) + +10ntexp(=2y7) 3 ——— = (e )
+ 6300000 exp(—2v7) — 6300000 exp(—3~7) + 2268000 x i=o (n— j)'( 7)
X exp(—477))); /T"Ps(l’o)(f,'y)df = —exp(—7y7) X
1
3 (1,0) _ <
P y)dr = —7) (3888000 —

/T 5 (mdr = — g0 P ghalt n e
— 4252500 exp(—~7) + 4480000 exp(—2v7) — 3189375 X x | an! " ——rT
x exp(—3~7) + 1306368 exp(—4vyT) — 231000 exp(—577) + =0 (n — J)I(V)
+ v7(3888000 — 8505000 exp(—~7) + 13440000 exp(—2vT) — . i Fn=d
— 12757500 exp(—3~7) + 6531840 exp(—47) — 1386000 x — 30nlexp(—7) 2 ,),(2 )jfl +
x exp(—577)) + 7272 (1944000 — 8505000 exp(—~7) + = I

P . i n—j
+ 20160000 exp(—2~v7) — 25515000 exp(;&;/'r) + 16329600 x + 60n! exp(—2v7) Z T _—
x exp(—4~yT) — 4158000 exp(—577)) + v°7° (648000 — iz (n— j)!(37)

— 5670000 exp(—~7) + 20160000 exp(—2y7) — 34020000 x
X exp(—3~T) 4 27216000 exp(—4~y7) — 8316000 exp(—5v7))).

/T3P,51’0)(T,'y)d7' =
PO

n n—j
— 35n!exp(—3~yT) Z T

— |
i=0 (n —j)!(47)]

/T"Pf’o)(‘r,’y)d‘r = —exp(—77) X

205 - pl1;0) - A S - , .
) P ' . ‘ ‘ n n—j
! x | 5n! Z Tijﬂ —
= (n—=(v)
‘ / 1 1 n i
I Lo - —60n!exp(—'y7')zﬁ+
‘ ‘ 3=0 (n—J)!(Qv)
(1.0), 1 1 1 u I
Py Pil’[]) + 210n!exp(—2v7) Z —— T
| | | | =0 (n = ) (37)
-1,5 0 1 9 3 4 r n F—d
— 280n!exp(—3~vT) Z +

Puc. 1.104. Buza Heonpenej€HHOTO MHTErpaJa 3-0r0 poaa oT

j+1
=0 -7 !(4 )
opToroHaJapHbIX GyHKIuM fAdxobu 0-5 mopankos; v = 2, ¢ = 1, ’ (n =) 4y

a=1,8=0 n F—i
+ 126n!exp(—4~T7) Z — 77 |’
=0 (n — j)1(5v)
/TnPél’o)(‘B Y)dT = —exp(—y7) X
k
1,0 k k +s+1 n n—j
[1.105] /Tnp,g )(T,'y)defz(s)< T )E o ) e —
s=0 Jj=0 (nfj)l('Y)
n . )
nlrn—J i T
x (—1)® exp(—(s+1)y7) Z y — 105n!exp(—y7) > — Y
= - (v(s 1) = (=) (2v)
n Fn—d
YacrHble ciydyan IJisi HEOTPEIeJeHHOIN0 WHTErpaJa N-oro poaa or + 560n! exp(—2y7) Z . R
N i=0 (n — 3)1(37>
dbyuxknuit 0-5 nopsaakos: " NI
n p(1,0) 2n! 2y T — 1260n! exp(—3 )Z S
/T Py (1, y)dT = —— exp(—vT1) (7) ' n:exp(—37y7 - TF1
Rl =0 (n —5)! =0 (n — ])1(4"}/)
n n—j
/T"Pf"‘”(r, 7)dr = — exp(—77) x + 1260n! exp(—497) > —————=7 —
3=0 (n — j)! (57)
- T n n—j
X 2n!Z _ - T
— Y Jit1 — 462n!exp(—5vT) Z — 77T
i=o (n J)-(’Y) D0 (n— j)!(ﬁ’y)']
n _I_n—j
— nlexp(—v7) Z — 77 |
i=0 (n — j)!(Q'y)
/T“Pyv“)(f, y)dr = — exp(—~7) x
n n—j
S ) ppn
3=0 (n — j)!(v)
n Fn—d
— 12nlexp(—~7) Z +

=0 (n — j)! (27)j+1
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1
/TPéz’O)(T, Ndr = =575 exp(=3y7) (377 + 1);

1
/TPl(Q’O)(T, y)dr = — 752 exp(—3vy7) (25 — 12 exp(—2vy7) +
Y

dbyukImii 63
[0 R
' ‘ ‘ ! (2 0) k k k + S + 2
‘ : 1.107 PO (7 q)dr = — ()( >><
| | waon [rrfPeaar=-32 ()( 17
! : x(—1)* exp(—(2s+3)yT) T + ! .
“ w v(2s4+3)  ~2(2s+ 3)2
' ' YacTHbIE Caydan OJisi HEONPENEJEeHHOT0 MHTEerpaJja 1-oro poma or
9 - dyuknuit 0-5 DOpsaaKOB:
0_\

Puc. 1.105. Bux HeonpeneseHHOro nHTErpaja n-oro poaa or
OPTOroHAJBHBIX QYHKINH Axobu 2-oro mopsiaka; n = 0..5, v = 2,
c=1la=1,8=0

[1.106] /P,SQ’O)(T» Y)dr = — i (1:) <k ji; 2> x

s=0
(-1)*
(25 +3)

YacrHble Ciydau OJjisi HEONIPEAeJIEHHOrO MHTerpasa oT (yHKIuii

exp(—(2s + 3)y7).

0-5 mopsaakos:
1
[ RO = = o exp(=397);

1
[ PO ar = — o= exp(=397)(5 — dexp(~297);

1
/PéQ’O)(T,W)dT = 7 exp(—3v7)(14 — 28 exp(—2y7) + 15 X
ol

X exp(—4y7));
1

/P?SQ’O)(T,’Y)dT = . exp(—3v7)(30 — 56 exp(—2v7) + 108 X
Y

X exp(—4vy7) — 135 exp(—6~7));

1
/Piz’o)(‘r,'y)d‘r =1 exp(—3y7)(55 — 308 exp(—2~v7) +
Y

+ 660 exp(—4vT) — 616 exp(—6~7) + 210 exp(—8~7));
1

/Pé2‘0)(7—,7)d7— =1 exp(—3y7)(91 — 728 exp(—2v7) +
Y

+ 2340 exp(—4y7) — 3640 exp(—6~7) + 2730 exp(—8~7) — 792 X
X exp(—10~y7)).

/PIEZ’O) (7, v)dr,

-0,05 1

0 1 2 3 4 T
Puc. 1.106. Bug HeonpeneeHHOrO HHTETPAJIA OT OPTOTOHAJIBHBIX
bynxuuit dxobu 0-5 nopsakos; v =2, c=2, a=2, =0

+47(75 — 60 exp(—2v7)));

1
/TPf‘”(T, AT =~ exp(—3v7) (490 — 588 x
X exp(—2v7) + 225 exp(—4y7T) + y7(1470 — 2940 exp(—277) +
+ 1575 exp(—4v7)));

/TP3(2, 0)(7,y)dr = — exp(—3v7) (3150 — 6804 x

283542
X exp(—2v7) + 6075 exp(—4y7) — 1960 exp(—6~7) + y7(9450 —
— 34020 exp(—277) + 42535 exp(—4vy7) — 17640 exp(—67)));

/TPiQ’O) (1,y)dr = RETIE R exp(—3v7) (63525 — 213444 X

X exp(—2v7) + 326700 exp(—4~y7) — 237160 exp(—6v7) +
+ 66150 exp(—8~y7) + y7(190575 — 1067220 exp(—2~T1) +
+ 2286900 exp(—4vy7) — 2134440 exp(—6~7) 4 727650 exp(—8vT7)));

/TPEEQ’U) (1,v)dr = 775855857/2 exp(—3vy7) (1366365 —

— 6558552 exp(—2v7) + 15057900 exp(—4~7) — 18218200 X

X exp(—6v7) + 11179350 exp(—8~v7) — 2744280 exp(—10v7) +

+ ~47(4099095 — 32792760 exp(—2y7) + 105405300 exp(—4~yT) —

+ 163963800 exp(—677) + 122972850 exp(—8yT) — 35675640 x

x exp(—1077))).
/‘1'13152’0)(7'7 y)dr

o 2,0) _. -
-0,01 PO
2,0
P
-0,02" T
, (2,0)
Py
p(2.0)
20,03 [l
0,04 NN - -
0,05 1 2 3 4 T

Puc. 1.107. Bug HeonpenenenHoro narerpaJsa 1-oro pona ot
OpTOroHaJabHBIX GyHKOu fkobu 0-5 mopsaakos; v = 2, ¢ = 2,
a=2,8=0

[1.108] /TQP,iQ’U’(r,w)dT - zk: <k> (k +s+ 2) y

At s+2
7.2
x (=1)° exp(—(25 + 3)’77’) (ry(2s+3)+

" 2T " 2
V(25 +3)2 325 +3)3 )



64 Ananurndeckue mpejcraBiieHUsi BO BpPEMEHHON obiractu

YacTHble CIydau OJsl HEONPeNeJIeHHOrO HHTerpaJsa 2-oro poaa oT
bynxkuuit 0-5 nopsiakos:

1
[ RED (T = o exp(=39m) (9977 + 67+ 2);

27y
1
2 5(2,0)
P ,y)dT = ———
/T 1 (r,v)dr 112543

x exp(—2y7) + y7(750 — 360 exp(—2v7) + v>72(1125 — 900 X
x exp(—277)));

1
2 5(2,0)
P AT = ————
/T 2 (mdr 7717573

X exp(—2y7) 4 6750 exp(—4~y7) + y7(102900 — 123480 X
X exp(—27y7) + 47250 exp(—4~7)) + v>72 (154350 — 308700 x
X exp(—2y7) + 165375 exp(—4v7)));

1
2 (2,0) —
[ 7 T = — g exp(=3m) (661500 -

— 857304 exp(—2v7) + 546750 exp(—4~v7) — 137200 exp(—6~7) +
+ v7(1984500 — 4286520 exp(—2v7) + 3827250 exp(—4~y7) —

— 1234800 exp(—6+7)) + v>72(2976750 — 10716300 exp(—2+7) +
+ 13395375 exp(—4y7) — 5556600 exp(—677)));

2 1(2,0) _
P )T = = exp(—3~r) (146742750 —
/T (AT = e saTa s P ghalt

— 295833384 exp(—2v7) + 323433000 exp(—4~v7) — 182613200 X
X exp(—6vy7) 4+ 41674500 exp(—8~7) + y7(440228250 —

— 1479166920 exp(—2v7) + 2264031000 exp(—4yT) —

— 1643518800 exp(—6~7) + 458419500 exp(—8~7)) +

+ 4272 (660342375 — 3697917300 exp(—2+T) + 7924108500 x

X exp(—4vyT) — 7395834600 exp(—6~7) + 2521307250 x

X exp(—897)));

2 5(2,0) - 1
P =
/T s (AT = 6058

x (41031940950 — 118171989936 exp(—2y7) + 193795173000 x
X exp(—4yT) — 182364182000 exp(—6y7) + 91558876500 x

X exp(—8yT) — 19017860400 exp(—10y7) + 7 (123095822850 —
— 590859949680 exp(—2v7) + 1356566211000 exp(—4yT) —

— 1641277638000 exp(—6v7) 4+ 1007147641500 exp(—8y7) —

— 247232185200 exp(—10v7)) + ~>72(184643734275 —

— 1477149874200 exp(—2v7) + 4747981738500 exp(—4~y7) —

— 7385749371000 exp(—6v7) + 5539312028250 exp(—8y7) —

— 1607009203800 exp(—1077))).

/TQP,iZ’O)(T,fy)d

exp(—3~vT) (250 — 72 %

exp(—3v7) (34300 — 24696 x

exp(—3y7) X

S0,01 7 - LS -
2,0) \
Py ‘
2,0 : : :

-0,02 —~ - Pé) —————— e
(2,0) ' : '

-0,03 - H(20) - - o I
Fi | | |
P5<2‘0) ' ' .

0,04 1 2 3 4 T

Puc. 1.108. Buzg Heonpenej€HHOrO MHTErpaJa 2-oro poga oT
oproronajbHbix byHkumit Axobu 0-5 mopsiakos; v = 2, ¢ = 2,
a=2, =0

k

[1.109] /7313,52’0)(7, v)dr=— sgo (];) (k jj—; 2) 8

. 3 372
x (=1)% exp(—(?s + 3)77’) (’y

(2s+3) + v2(2s + 3)2 *

67 6
T s s +3>4>'
YacTHble Ciydaun AJisi HEONPELEJE€HHOTO WHTErpaJja 3-0oro poaa oT
dbyuxnumit 0-5 nopaakos:
/TSPg2*°>(T,7)dT =- 27174 exp(—377)(97° 7% + 99%7% + 6 x

X YT + 2);
1
3 2,0
/'r P1( )(7'7'7)d7' = _75625’)'4

x exp(—2v7) + y7(3750 — 1080 exp(—2v7) + v>72(5625 — 2700 x
X exp(—2v7)) + 7373(5625 — 4500 cxp(72'y7')));

3 (2,0)
P )T = — = exp(—3y7) (1200500 —
/T 2 (TdT = = s (=37 (

— 518616 exp(—2y7) + 101250 exp(—4y7) + (3601500 —

— 2593080 exp(—2v7) + 708750 exp(—4~y7)) + 7272 (5402250 —
— 6482700 exp(—2v7) + 2480625 exp(—4v7)) + 7°7° (5402250 —
— 10804500 exp(—2y7) + 5788125 exp(—4v7)));

3 (2,0) _
P dr=-—— -
/T s (AT = e

— 54010152 exp(—2v7) + 24603750 exp(—4y7) — 4802000 X

X exp(—6~7) + v7(208372500 — 270050760 exp(—2~7) +

+ 172226250 exp(—4v71) — 43218000 exp(—6~7)) +

1 4272 (312558750 — 675126900 exp(—2+7) + 602791875 x

X exp(—4y7) — 194481000 exp(—6+7)) + ~>7°(312558750 —
1125211500 exp(—2y7) + 1406514375 exp(—4vyT) —

— 583443000 exp(—6'y7')));

3 5(2,0) _ 1
P Y
/ T (AT = e S0Rs6a5 1

X (169487876250 — 205012535112 exp(—2v7) 4+ 160099335000 X
x exp(—4vyT) — 70306082000 exp(—6y7) + 13127467500 x

X exp(—8vy7) + y7 (508463628750 — 1025062675560 exp(—2~7) +
+ 1120695345000 exp(—4~v7) — 632754738000 exp(—6~7) +

+ 144402142500 exp(—8v7)) + 7272 (762695443125 —

— 2562656688900 exp(—2y7) + 3922433707500 exp(—4~y7) —

— 2847396321000 exp(—6+T) + 794211783750 exp(—8y7)) +

+ 4373 (762695443125 — 4271094481500 exp(—277) +

+ 9152345317500 exp(—4~v7) — 8542188963000 exp(—6v7) +

+ 2912109873750 exp(—8+v7)));

1
[P0 o = e
396060810019875~v4

X (616094593364250 — 1064611457333424 exp(—2~v7) +
+ 1247071938255000 exp(—4~v7) — 912732730910000 x

X exp(—6~7) + 374933599267500 exp(—8~y7) —

— 65896886286000 exp(—10~y7) + v7(1848283780092750 —
— 5323057286667120 exp(—2v7) + 8729503567785000 X

X exp(—4vy7) — 8214594578190000 exp(—6~7) +

+ 4124269591942500 exp(—8y7) — 856659521718000 x

x exp(—10y7)) + 7272 (2772425670139125 —

— 13307643216667800 exp(—2v7) + 30553262487247500 X
X exp(—4~y7) — 36965675601855000 exp(—6v7) +

+ 22683482755683750 exp(—8y7) — 5568286891167000 X
X exp(—1077)) 4+ v*7°(2772425670139125 —

— 22179405361113000 exp(—2~v7) + 71290945803577500 X
X exp(—4~y7) — 110897026805565000 exp(—6y7) +

exp(—3'y7')(1250 — 216 x

exp(—3y7) (69457500 —

exp(—3~y7) X

exp(—3vy7) X
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+ 83172770104173750 exp(—8~7) — 24129243195057000 X
X exp(—lO'yT))).

/ TSPIEQ’U) (7,v)dz

(2,0) ‘ ‘
o' :
P(Z‘O) ,
001 - S LS e
-0,02- - - - R -
20,03 —=<_/ - - Ceo - R T
P,(‘Q’O) . . .
0,04 1 2 3 4 T

Puc. 1.109. Bug HeompeiesieHHOro MHTErpaja 3-oro poaa or
opToroHanabHbBIX QyHKnui fdxobu 0-5 nopsaakos; v = 2, ¢ = 2,

a=2,8=0
k
ky k+s+2
1.110 np2O(r ydr = — x
pase] [ r i == () (F11)7)
n nlrm—J

x(—1)*® exp(—(2s+3)yT) —.
X GO

YacTHble CIydau 1Js1 HEONPEIEJEeHHOr0 UHTErPAJa N-0r0 poaa oT
byukuuii 0-5 nopsagkos:

/ T"Péz’o) (7, y)dr

n . —3J
2n! i T

(n—j

Il
|
o
X
=
|
2
S
2
S
w
)
N—r
<
N

/T"Pl(z’o)(‘r,'y)d'r = —exp(—3~yT7) X

n Tn—j
S ) pp
i=0 (n — ])!(?w)
n Tn—j
— nlexp(—2vT1) Z —— 77 |}
j=0 (n — j)!(S’y)

T"PQ(Q’O)(T,'y)dT = —exp(—3~y7) X

—J

n
X | 6n! Z T

= m-i(3)" R

n Tnij
— 20n!exp(—2~7) Z — 5 t+
=0 (n = )1(5)
n Tnfj
+ 15n!exp(—4~vT) Z — 77 |3
i=0 (n — j)!(77>'
/ ‘rnP3<2’0)(T,’y)dT = —exp(—3y7) X
n Fn—i
x | 100 ey
i=0 (n 7‘])!(3’}/)
n Fn—i
— 60n!exp(—2~7) Z +

j=0 (n — j)!(S’y)j+1

n —i
+ 105n!exp(—4vT) Z — 7T
=0 (n — j)!('?’y)

P

n n
— 56n! exp(—6+v7) Z T

—J

3=0 (n — j)! (%)Hl ;

/‘r"Pf‘o)(‘r,'y)dT = —exp(—3vyT) X

x | 150!
i
— 140n!exp(—2~vT) Z
n 7_71.
+ 420n!exp(—4vT1) Z

— 504n!exp(—6~vT) Z

n
+ 210n!exp(—8vT1) Z T

n O

i=0 (n 7j)!<3’y>1+1 -

n 7_-,ij

= (n—j)!(Sl'y)j_H +
Sm-i(m)

n 7_'n,fj

=0 - (o) !

n—j

/‘r"PéZ’O)(T,'y)dT = —exp(—3yT) X

X

+

n Tnij
i=0 (n — J)!(d'y>

n n—j
280n! exp(—2vT) Z — 5 +
j=0 (n — j)!(5’y)
n 7_nfj
1260n! exp(—4~vT) Z e i
i=0 (n — j)!(H)'

T

n n—j
2520n! exp(—6~v7) Z 7—7]“ +
i=0 (n — j)! (97)
n Tnfj
2310n! exp(—8vyT) Z

Sm-n(m)

7

n
792n! exp(—10~yT) Z —— 77T
=0 (n = )1(137)
/Taniz’o)(Tﬂ)dT .

Puc. 1.110. Bug HeonpeaesieHHOrO0 HHTErpaJja N-oro poja oT

opToroHanbHbBIX GyHKOu fAxobu 2-oro nopsaaka; n = 0..5, v = 2,

c=2,a=2,8=0
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[1.111] /P,i‘”’o) (T, y)dr = — i (k) (k j: a> x

s=0 s

2(-1)°
_ —(2 1 2).
x cy(2s+a+1) exp( (2s +a+ Deyr/ )

Yacrable ciaydan Ajisl HEOIPEIEJIEHHOIO MHTErpaJa or (yHKIui
0-5 mopsigxoB:

(a,0) r Tzf#ex —cyT (o 5
[ RO @i = - 2 (et 1/2);
/Pl(a"o)(TﬂY)dT — _ﬁ exp(—c’yT(a + 1)/2) ((X + 3 -

— (a+2) exp(—cy7));

(a,0) _
P, )dr = ———
/ 2 (r,v)dr (@ +5)

+10 — 2(a® + Ta + 10) exp(—cy7) + (a® + Ta + 12) exp(—2¢y7));
a,0 1
JEE O maar = - (e + D/ @ +

+12a% + 41 + 42 — (30® + 39a® + 150a + 168) exp(—cyT) +

cxp(—c’yr(a + 1)/2) (a2 + 7o+

T
a)

Puc. 1.111. Bug HeONpee/IeHHOTO MHTETrPaJa 0T OPTOTOHAJNBHBIX GyHkImi JAk0o6u 2-oro mopsazaxa: a) v = 2, a € [0;5]; 6) v € (1;3, 5],

[1.112] /Tplga’o)(T,v)dT:—i(k> (lc+s+a>><

=0 'S s+ o

x (—1)% exp(—(2s +  + 1)ey7/2) %

« 2T i 4
cy(2s+a+1)  2y2(2s+a+1)2 )

YacTHble Caydan AJjsl HEONPemeIeHHOro HHTerpasa l-oro poma ot
bysxunit 0-5 nopsakos:

/TPéa’o)(‘r,'y)dT =
X ('y'r(a +1) + 2);
/TPfa’O)(T,v)dT =

2
_m exp(—cyT(a+1)/2) x
I
P22 (a t (a1 3
x exp(—cyr(a+1)/2) (2(a + 3)2 — 2(a’® + 3a + 2) exp(—cy7) +
4+ 7(a® + 70 + 15a + 9 — (@® 4 6a° + 11a + 6) exp(—cy7)));

+ (3a® + 42a° + 183a + 252) exp(—2¢y7) — (a® + 150 + T4a +
+ 120) exp(—3cy7));
1

(a,0) _
P ,y)dr = ———————
/ 4 (7, 7)dr 12¢y(a 4+ 9)

+18a® + 1070 + 258 4 216 — (4o + 80a® + 5480 +
+ 15280 + 1440) exp(—cy7) + (6a* + 1320° + 10260 +
+ 3348 + 3888) exp(—2¢y7) — (4a’ 4 960> + 8360° + 3144a +
+ 4320) exp(—3cy7) + (o + 260° + 2510 + 1066a + 1680) x
x exp(—4cyT));

1

(a,0) _
P dr=—-———
/ 5 (mmdr 60cy(a + 11)

+25a* +2250° + 9350 + 1814a + 1320 — (5a° + 1400 + 14550° +
+ 70600 + 159400 + 13200) exp(—cy7) + (10a° + 3100 +
+3650a° + 204500 + 54540 + 55440) exp(—2cyT) —

— (10a® + 3400 + 44700° + 2846002 + 879200 4+ 105600) x

x exp(—3cyT) + (5a° + 185a* + 2685a° + 1913502 4 67030 +
+92400) exp(—4cyT) — (a® 4+ 40a* + 6350° + 50000 + 19524 +
+ 30240) cxp(75¢:'y7‘))4

exp(—cyr(a+1)/2) (a4 +

exp(—cyT(a+1)/2) (045 +

6)

(er,0) _ 1

J RO = e

X exp(fc'yr(a + 1)/2) (2&4 + 30a° + 1620 + 370 + 300 — (40¢4 +
+52a° 4 22802 + 380a + 200) exp(—cy7) + (20* + 220° + 860 +
+ 138+ 72) exp(—2¢y7) + y7(a® + 16a* 4+ 960> + 2660 + 3350 +
+ 150 — (a® + 320 + 1920® + 53202 + 670 + 300) exp(—cyT) +
+ (@ 4 16a* 4 98a® + 284a” + 381a + 180) exp(—2cy7)));

2

/ 7P3(a, 0)(7,vy)dT =

T @ (at D2 (at3)2(@tn)?

! a+3y g 5 .
xmexp(—c’YT(a+l)/2)<( o 7)(20° + 600° + 7340 +

4

+46800° + 1638207 + 298200 + 22050) — (“ i 1) (6a°® +1560° +
«

+1578a* + 77520 + 187140 + 197400 + 7350) exp(—cyT) +

5 s
+ (a I 2) (6a® +132a° + 1098a* + 43440° + 8538a° + 7812a +
«@
o+ 6

+ 2646) exp(—2¢yT) — (a N 3) (20° + 360° + 2540? + 8880° +
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3

1 1380a2 4 1380a + 450) exp(—3c’y7’)) 4 'y‘r((a + )(a7 131 %
«

x a® +397a° +2707a +10531a° + 231010 4 259350 + 22050) —

4
_ (0‘ + 1) (3" +87a° +1023a° 4 6243a* + 209850° 4 379410° +
o+ 5
2

+ 332850 + 11025) exp(—cyT) + (0‘1 )(3a7 +81a° + 879a° +
o
+4917a* + 151290 + 2525102 + 20853 4 6615) exp(—2cyT) —

6 5
_ (a i 3) (a” + 250° + 253a° + 1333a* + 3907a° + 62830 +
«

+ 5055 + 1575) exp(f?»C'yT));
/TPéa‘O)(T, y)dr =

X m exp(—cy7(a+1)/2) ((a : 4)(204S + 960" +

+1976a° + 22752a° + 1600760 + 7037760 + 1885752a° +
5
+ 28123200 + 1786050) — (a j: 1) (8% + 35207 + 6496a° +
(6%

2
T @ (et )2(at3)2(atn)?

+ 650560° + 381424a* + 1312672a° + 25046720 + 23083200 +
6

4 793800) exp(—cyr) + (a + )(12a8 4 48007 + 792008 +
a+2

+ 69600a° + 351336a* + 10267200 + 1669680a + 1360800 +
a+ 7 8 7 6

+ 428652) exp(—2cy7) — ( )(8a + 28807 + 4256a° +
a+3

+ 33504a° + 152624a* + 4082880° + 61891207 + 4795200 +
o+8 8 7 6 5

+145800) exp(—3cyT) + ( N 4)(2a +64a” +8560° + 6208a° +
«

+ 264760 + 67264a° + 98072a° + 73920 + 22050) X

4

x exp(—40'y7')) + w((a + )(a9 + 490° 4 103607 + 123640° +
[e3

+914140° + 431926a* + 1294764a° + 23490360 + 22991850 +

a+5 9 8 7 6
+893025) — i (4a° +188a® 4 377607 + 42272a° + 288296 x
«

x o + 12284720 + 32213440 + 4911168a° + 23859380 +
a+6 9 8 7

+ 1190700) exp(—cyT) + ( )(6a +2700® + 51600 +
o+ 2

+ 546000 + 349668a° + 1391700a* + 3401640a° + 485460002 +

+ 36163260 + 1071630) exp(—2cyT) — (o‘ )(4a9 +17208% +
a+3
+3136a” + 31648a° + 193576a° + 738328a* + 17384640° +
8
+ 240595202 + 17512200 + 510300) exp(—3cyT) + (a i 4) (o +
o
+410® + 7160”7 + 69560° + 411740° + 152774a” + 3517240° +

+ 4782840 + 3436650 + 99225) exp(746'y‘r));

(a.0) _ 2
P ,y)dr = —
/T s T = S e T P 1 2@ )

1
X - 1)/2

@ T2 102 @ 1)z P eme+1/2) ((
x (20 +140a° + 4330a° + 77840a” + 69784400° + 69784400° +
+ 36738020 + 1294557600 4 291833082a° + 3795838200 +

6
+ 216112050) — (o‘ i 1) (100" + 660a” + 19010a® + 313200a” +
o

a;rE)) y

+ 3248340a° + 219697202 + 96919700 + 270305520a° +
+ 44330269002 + 370962900 + 120062250) exp(—cyT) +
7

+ (O‘ I 2) (20a° + 12400° + 332200° + 503200 +

(6%
+47347600° + 286295200 + 111281960a* + 2705448000° +
+ 38732922002 + 2901452400 + 86444820) exp(—2cyT) —

a+38 10 9 8 7
- ( N 3) (200 + 1160a° + 289000° + 518522400 +

@
+ 3511720a° + 19550000 + 701718800 + 158746080a° +
+ 2139589800 + 1530738000 + 44104500) exp(—3cy7) +

9
+ (O‘ I 4) (100 + 540a® + 125300° + 163920a” + 1333140a° +
«

+ 70045200° 4 239073800 + 518522400 + 675750100 +
o+ 10 10

+ 47147100 + 13340250) exp(—4cyT) — ( s )(2a + 100 x
(e}

x a” 4 2170a® + 26800a” + 2075560 + 10466800 + 3453380a* +
+ 7287600a° + 929644207 + 6384420a + 1786050) x

5
x exp(ff)C'yT)) + w((a + )(a“ 1+ 7100 4 223507 + 488778 x
«

x o + 488778a" + 3939078a° + 83096890a° + 830968900 +
+210644421a> + 3357084510 + 2978479350 + 108056025) —
6
_ (o‘ i 1) (50t + 34500 4+ 104950° + 1851150° + 209397007 +
«
+ 15857370a° + 81414430a° 4 2805323100 + 6271096250° +
+ 85043548502 + 616475475a + 180093375) exp(—cyT) +

7
+ (Z I 2) (10a™* + 6700 + 197100 + 3346500° + 36253800 +

+ 26151660a° + 1272147800” + 413477300a” + 8700266100° +
+ 1113395670a + 768585510 + 216112050) exp(—2cyT) —
8
_ (a I 3) (50 + 65000 + 18510a° + 3036300° + 317322007 +
«
+ 220660200 + 1035109400 + 324974620a* + 6625907700 +
+ 82539333002 + 5578105500 + 154365750) exp(—3cyT) +
9
+ (O‘ I 4)(5a11 43150 + 8695a° + 138345a° + 140421007 +
«
+ 95013900° + 43474030a° + 133509330a* + 2671225850 +
+ 3276610950 + 218832075c + 60031125) exp(—4cyT) —
10
_ (O‘ J; s )(a“ + 610" + 1635a° + 253350° + 251178a" +
«
+ 16648980.° + 74834300° + 226373900 + 44730021a° +
+ 54322641a° + 36007335a + 9823275) exp(—SC'yT)).
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0,05, "

-0,15° U/ " -

Puc. 1.112. Bug HeonpeeseHHOro nHTErpasa 1-oro poga or oproroHanabHbeix dbyHkumit fkobu 2-oro nopsazaka: a) v = 2, o € [0; 5]; 6)
v€ (13,5, a=1

[1.113] /TQPISO"O)(T’ y)dr = _Zk: (lc) <k+s+a>x

per At s+«

272

X (=1)° exp(=(25 + a+ Derr/2) (mﬂﬁ

" 871 " 16
2y2(2s+a+1)2  3y3(2s+a+1)3 )

YacrHble ciiydan AJisi HeONPEAeJeHHOr0 MHTErpaJja 2-oro posa ot
dbyuxnuit 0-5 nopsaakos:

o 2
[P rar = -

(g 18 OP(Cemlat /) (84

+4deyr(a+ 1) + 027272(04 + 1)2);
2 p(a,0) _ 2
/‘r Py (r,v)dr = —m exp(—cyr(a+1)/2) (8 +

2
X cxp(—c’y‘r(a + 3)/2))(a +2) (8 +4deyr(a+3) + 62’}127'2(04 + 3)2);
/TzPQ(a’O)(T,'y)dT = — exp(—(;'y‘r(a + 1)/2) X

+deyr(a+ 1) + 3423 (o + 1)2) +

3o+ 17
2
33 (a + 3)3

x exp(—cy7(a +3)/2) (@ + 2) (8 + deyr(a + 3) + 472 x

X (a+3)2) - exp(fc'yT(a+5)/2)(a2+7a+12) X

X (a+2)(8 4+ deyr(a + 1) + Ay (a + 1)2) +

33 (a+ 5)3
X (8 + deym(a +5) + 02727'2(a + 5)2);

/TzPs(a’o)(T,'y)dT = — 5.3

B et 1P exp(—cyT(a+1)/2) x

6
33 (a + 3)3 x
+4
x exp(—cy7(a + 3)/2)) (Z N 1) (8 + deym(a +3) + 4772 x

exp(—cyT(a +5)/2) (Z I ;) X

X (a + 3) (8 +deym(a+ 1) + 02')/27'2(o¢ + 1)2) +
a

6
><(a+3)2)7m

2
x exp(—cyr(a+7)/2) (Z i g) (8 + deyr(a+7) + 4272 x
x (e +17)%);
/T2P4<°"0)(T,'y)d7' =

X (8 + deyT(a 4+ 5) + 027272 (o + 5)2) +

2
,m exp(—cyr(a+1)/2) x
8 X
i 33 (a + 3)8
x exp(—cy7 (o + 3)/2) (Z i 1) (8 +deyr(a+3) + 2y27% x
12 a+6
70373((1 e exp(—c’yr(a + 5)/2) (a n 2) X

X (8 + deym(a 4+ 5) + 527272 (o + 5)2) +

X (a : 4) (8 +deyr(a+ 1) + 52727'2(04 + 1)2) +

x (a+3)%) -

Sy3(a+T7)3 x
7
x exp(—cy7 (a4 7)/2) (z i 3) (8 +4deyr(a+17) + 2y27% x

2 a+8
T3 (a3 exp(—cy7(a+9)/2) ((x 4 4) X

X (8 +4deym(a 4+ 9) + 527272 (o + 9)2);
/T2Péa’o)(7',’y)d7' =

% (al—S

x (a+7)%) -

_m exp(—cyr(a+1)/2)) x

10 «
c3y3 (o +3)3
) (8 +deyr(a+3) + A2 x

) (8 +deyr(a+ 1) + 52727'2(04 + 1)2) +

o+ 6

a—+1

exp(—cyr (o + 5)/2)(
20

3 3, o3 X

By (a+7)8

+38
x exp(—cy7 (a4 7)/2) (z n 3) (8 +4deyr(a+17) + 2202 x
10

T3 (a3 exp(—cy7(a+9)/2) (

2

2 2 2 2

X (8 +derr(a9) + ey e +0)) + ey X
o + 10

e ) (8 + deyT(a 4+ 11) + cz'y27-2 X
a

x exp(—cy7 (o + 3)/2) (
20

X (8 + deym(a 4+ 5) + 527272 (o + 5)2) +

x (@ +3)%) — “+7)x

o+ 2

x (a+17)%) = a+9>><

a+4

x exp(—cy7 (o + 11)/2))(
x (o +11)7).
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[P0 S

Lo

6)

Puc. 1.113. Buzg HeOnpeneIeHHOr0 HHTErpaJa 2-0ro poja 0T OPTOroHaabHbIX GyHKuui Akobu 2-oro mopsaka: a) v = 2, a € [0; 5]; 6)
v €(1;3,5, a=1

6 a+5
_ m exp(—cy7(a+ 5)/2) <o¢ . 2) (48 + 24cyT X
k 2.2 2 2 3.3_3 3
kN 7k X (a+5)+6c"y 77 (a+5)"+c"y'77(a+ 5 +
[1.114] /TBPIEQ’O)(T,’}/)dT:fZ< YT @) o )
s s+ a + Wexp(fc'yr(a+7)/2) (a+3) (48 + 24cy7 X
x (—1)% exp(—(2s + o + 1)ey7/2) x X (@ +7) + 6717 (a + 1) + 438 (a + 7)°);
3 5(@,0) _ 2
y ( 273 - 1272 - /T Py (7, y)dr = Teia )t exp(—cyT(a+1)/2) X
cy(2s+a+1 cv4(2s+a+1
v ) ( ) X (a + 4) (48 4+ 24cym(a 4+ 1) + 6c2727'2(a + 1)2 + 34873 %
487 96 o 8 a+5
. D)+ ——— - 2
+ c3y3(2s+a+1)3 + cAyi(2s + a+ 1)4> X (@+ D7) + vt (o + 3)4 exp(—ermla+3)/ )(a + 1) x
3
YacTHble CJOyd9au AJd HeONpPeAeJeHHOT0 UHTerpaJa 3-oro pojaa oT X (48 +24eym(a +3) + 6027272(0‘ + 3)2 + CS’YST?’(O‘ +3) ) -

i . a+6
bynxuuii 0-5 nopasxos: exp(—C’yT(a + 5)/2) (a n 2) (48 + 24cyT X

/TSPSQVO)(Ta y)dr = T dyiat i exp(—cyT(a+1)/2) x % (C:’f(;; jr_ 22272;2(& +5) 1+ 0%+ 5)%) +

x (48 + 24cyr(a + 1) + 602727-;(04 +1)% 4 a4 1)), X m exp(—eyr(o +7)/2) (z i ;) (48 + 24y x

/TSPfa’O)(Ta y)dr = T yiat 1P exp(—cy7(a+1)/2) X x (a+7) + 677 7% (a+7)° + PP (a+7)°) —

X (48 + 24eyr(a + 1) + 62y (a + 1) 4+ 433 (a + 1)3) + - (M%g)él exp(—cyT(a +9)/2) (z I i) (48 + 24cy7 X
Fia 13t exp(—ch((x + 3)/2) (o +2) (48 4+ 24cym(a + 3) + X (a+9) + 62712 (a+9)2 + 33 (o + 9)3);

462212 (a + 3)2 + P70 (o + 3)%); /T3péa,0)(7—, y)dr = T i Tt exp(—cyT(a+1)/2) x

; 2
3 p(a,0) - e +

P. ,y)dr = — — 1)/2) x +5 3 =
/T 2 )dr ctyd(a+1)4 exp(—err(at1)/2) X (a N ) (48 4 24cy7(a + 1) + 663777 (@ + 1)% + *4° 7% x
10

a+2 2 2 2 2 3 3 3 3
><( o )(48+24c’y‘r(a+1)+6c’y7’(a+1) + 777 X x(a+1))+m

a+6) %

cxp(fcw'r(oz + 3)/2) (a +1

4 3
x (@ +1)%) + AT exp(—eyr(a +3)/2) (O‘ i 1) x x (48 + 24cy7(o + 3) + 6¢7272 (0 + 3)% + 27273 (o + 3)°) —
ctyt(a o\ . 2 a+T7
X (48 + 24ey7(a + 3) + 67477 (a + 3) + AP (@ + 3)°) — T B(at 5y exp(—cyT(a+5)/2) (a n 2) (48 + 24cy7 x
2 4
- ————exp(—cyr(a +5)/2) (a+ )(48—&—240’\/7' X x (@ + 5) + 6777 (a + 5)° + 4218 (a + 5)°) +
ctyd(a + 5)4 a+2 a+8
X (a4 5) + 627272 (a + 5)2 + 373 (a + 5)3); + e 1L exp(—cyr(a+17)/2) (a 4 3) (48 + 24cyT x
/Tspéa’())(‘r, y)dr = 7w exp(—cyr(a+1)/2) x X (a+7)+ 62y (a4 7)% + 037373(a + 7)3) -
ctyt (o 1 a+9
3 - ——————exp(—eyr(a +9)/2) (48 + 24cyT X
X (a+ )(48+24c’y‘r(a+1)+602V2T2(a+1)2+03v373 X 5474(a+9)z 2 2 ) s s <304+4) 5
a . 6 ( )(@—&-4) X (a+9)+6c*y 7 (a4 9)° + v P (e +9)°) +
x (@ +1)°) + ————r exp(—cy7(a + 3)/2 x 2 (- 11)/2) (* T (a8 + 24
ctyt(a+ 3) a+1 +c4'y4((x+11)4eXp( ey (a + )/)<a+5>( + 24cyT X

- 2 2 2 2 3 3_3 2\3 u
x (48 + 24erm(a +3) +6c7 T (a +3)" + "y T (2 +3)°) — X (@ +11) + 627272 (a + 11)2 + 4373 (a + 11)%).
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/7—3P,§O"0)(T, 7)§IT

6)

Puc. 1.114. Buzg HeonpeneseHHOr0 MHTErPaJa 3-0ro poga OT OPTOroHaabHbIX dbyHKumi Akobu 2-oro mopsaznka: a) v = 2, o € [0; 5]; 6)
v€(1;3,5,a=1

<[ (s L
o =0 (n = N (er(a+1)/2)
[1.115] /Tnpéa’o)(T, ~y)dr = —i (k) <k+s+a)>< — 3(a+4)n!cxp(—c'yr)i Ll — +
A a1l = (nfj)!(cw(a+3)/2>J+
x (—=1)% exp(—(2s + o + 1)cy7/2) X 3(% T 5 nl oxo(—2evr - T o
i nlyn—i + <a+2) exp(~2ey )12::0 (nfj)!(cy(a+5)/2)]+l
x 1 v
=0 (n—j)!(c'y(2s+a+1)/2>] a+6y | n Fnd
— nlexp(—3cyT) - ;
(a+3) o Jz::O (nfj)!(ch(oz+7)/2)J+1
Dyt 0.8 mopamROnT °zp|e”e“e“°m RHTCTPATL IR0 PO OT | [ 7 p ("0 (7, )dr = — exp(~eyr(a+ 1)/2) x
/TnPCga,O)(T7 y)dr = 7% exp(—ceym(a+1)/2) % atd " i
- j I * ( o )n! Z , TFT T
(2T i=0 (n =) (ev(a+1)/2)
shev(e+1)/2/ (0= ) 4(a+5> o )i: i
/T"Pl(a’o)(r, v)dT = —exp(—cyT(a 4+ 1)/2) x a+1 Rt i=0 (n — j)! (C’y(a + 3)/2)j+1
n n—j a6 n!exp(—2cyT 3 ™ - —
x| (et Dn! : 7T F o)t )a; (n =i (erta+5)/2)""
=0 (n =) (ev(a+1)/2) () < nmd
. e — 4 nlexp(—3cyT) _ +
— (a+2)nlexp(—v1) = j+1); ot =0 (nij)!(CV(OLJrn/z)JJrl
55 0= (ertat9)/2) ais : -
[P rmydr = —exp(-erria+ 1)/2) % + (g et 2 M (erta+9)/2)" " )
n n—j 77 ple®) 7,7v)dT = —exp(—cyT(a + 1)/2
y (a;rZ)n!Z . T - / 5 (7:7) p(—cym(ar+1)/2) x
=0 (n = ! (ev(a+1)/2) (4 " g
n n—j n! - -
— Q(Zif)n!exp(—cvr)z : il T * « j;) (n—j)!(c'y(oz+1)/2)1Jrl
i=0 (n = )!(ev(a +3)/2) .t n L
) -5 nlexp(—cyT) - +
+ (Ot+4)n! exp(_2C’YT)i L ol B (a+1) o Jz:;) (n_j)!(cv(a+3)/2)”l
o =0 (n = j)!(C’Y(a + 5)/2)]+ + lo(a N 7)71! exp(—2cyT) 2”: o :
/‘r"Péa’O)(T7 v)dr = —exp(—cyr(a 4+ 1)/2) % a+2 j=0 (n_j)!(C'Y(a+5)/2)J+1



1.3 AnajguTnyeckue COOTHOMICHUS AJIA HeolIpeJdeJIEHHbIX MHTerpaJioB oT OpTOroHaJIbHbIX

dbyukImii 71
— 10 a8 nlexp(—3cyT) 3 i . a+ 10 o Fnd
logrimmsem 2, (=9 (emte £ ) g rercam y (n— i (era+1)/2)
a+9 n T
+ 5(a+4)n!exp(—4(ry7-)j§0 (nij)!(cv(aJrg)/Z)j*l —

/7’"P]5a’0)(7'7 ~v)dr
o

1,57

/ ‘rnPéa’O) (7,v)dr

Puc. 1.115. Buz HeONpeLeJeHHOTO NHTErPAja N-0r0 POAa OT OPTOTOHAJNBHBIX byHKLIHH $SIko6u 2-oro mopsaka: a) n = 0..5, v = 2,
a €[0;5];6) n=0.5,v€ (1;3,5,a =1

— \s s
X =D exp(—(2s + 1)y7)
(25 + 1) '

[1.116] /plgtm)(ﬂ Ddr= =3 (k:) (k +s+ 1) y
)

YacTHble CIyYaW AJs HEONPEIEJIeHHOrO0 HUHTerpaia oT (pyHKIUi
0-5 mopsigkoB:

1
/Pow’l)(ﬂv)df = 5 exp(=m);
1
/Pfo’l)(ﬂv)df = = exp(=7m)(1 — exp(=27));

1
/PQ(O’I)(T,'y)dT =3 exp(—y7)(3 — 8exp(—2y7) + 6 X
2l

X exp(—477));
1

/Péo‘l)(ﬂ'y)df = ——exp(—y7)(1 — 5exp(—2y7) + 9 x
v

X exp(—4y7) — 5exp(—6+7));

/Péo’l)(‘r,’y)d‘r =5 exp(—y7)(5 — 40 exp(—2y7) + 126 X
2l
X exp(—4~y7) — 160 exp(—6~y7) + 70 exp(—8~T));
/Péo’l)('r,'y)dr =3 exp(—y7)(3 — 35 exp(—2y7) + 168 X
2l

X exp(—4y7) — 360 exp(—6v7) + 350 exp(—8y7T) — 126 X
X exp(—10~7)).

-0,5

0 1 2 3 4 T
Puc. 1.116. Bun HeonpenegeHHOr0 MHTErpPaJia OT OPTOrOHAJIbHBIX
byskuuit Axkobu 0-5 nopsaakos; vy =2, c=2, aa=0, =1

k

[1.117] /Tp;io’l)(T,'y)dT:72<k) <k+s+1>><

s—0 S S

T 1
+ 2 2 |
Y(2s+1) ~2(2s+1)
YacrHble CIydau i1 HEONPEIeJeHHOrO0 MHTerpasa 1-oro poaa or
byHknuit 0-5 MOpAAKOB:
1
[ PR = = 2 exp(=am)rm + 1

x(—1)° exp(—(2s+1)’y7’) <

1
/TPl(o’l)(T, y)dr = “3p exp(—y7) (3 — exp(—2v7) + 77 X

X (3 — 3exp(—2v7)));
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1
/‘TPQ(O'I)(TV’Y)dT = —W exp(—vT1) (45 — 40 exp(—2vy7) +
+ 18 exp(—4v7) + y7(45 — 120 exp(—2y7) + 90 exp(—477)));

/TPs(O, 1) (7, y)dr = — exp(—v7) (105 — 175 x

105+2
X exp(—2v7) + 189 exp(—4vyT) — 75 exp(—6~T) + yT X
X (105 — 525 exp(—2v7) 4 945 exp(—4y7) — 525 exp(—677)));

/TP‘*(OJ)(T’W)dT REEE

X exp(—2v7) + 7938 exp(—4y7T) — 7200 exp(—6~7) + 2450 x
X exp(—8~7) + y7(1575 — 12600 exp(—2~7) + 39690 exp(—4~vy7) —
— 50400 exp(—67yT) + 22050 exp(—8+7)));

POV (r)dr = —————
/T 5 (mdr = -y

X exp(—2v7) + 116424 exp(—4~7) — 178200 exp(—6~yT1) +

+ 134750 exp(—8~T) — 39690 exp(—1077) + y7(10395 — 121275 x
X exp(—2v7) + 582120 exp(—4~v7) — 1247400 exp(—6~v7) +

+ 1212750 exp(—8v7) — 436590 exp(—1077))).

/ TP,io’l)(T, y)dr

exp(—y7) (1575 — 4200 x

exp(—v7) (10395 — 40425 x

(0,1)
5

0 1 2 3 4 T
Puc. 1.117. Buza HeonpeneseHHOrO MHTErpaJaa 1-oro poga ot
opToroHaJapHbIX yHKIuM Axobu 0-5 mopankos; v = 2, ¢ = 2,

a=0,8=1
k
[1.118] /TQP,EO’I)(Tv Ndr==3>_ (i) (k " j i 1) )
s=0

2

X (—1)% exp(—(2s + 1)y7) <7(2§+1)+

n 2T n 2
s+ 12 T PEs 1)
YJacTHble Clydau JJs HeONpeJeleHHOr0 MHTerpaJa 2-oro pojaa oT
dbyuxknuit 0-5 nopsaakos:
1
/T2P(§071)(T,'y)d7' = ey exp(—y7) (2% + 297 + 2);
1
/TzPl(O’l)('r,'y)d‘r =93 exp(—v7) (18 — 2exp(—2v7) +
Y
+ y7(18 — 6 exp(—2y7) + 727'2 9 — 96xp(—2'y7')));
/TQPQ(O’I)(T, y)dr = 77675'\/3 exp(f'y‘r)(1350 — 400 x
X exp(—2v7) 4+ 108 exp(—4v7) + v7(1350 — 1200 exp(—2~v7) +
+ 540 exp(—4y7)) + v>72(675 — 1800 exp(—2v7) + 1350 x
x exp(—47T)));

2 5(0,1) _ 1
P dr=———
/T s (mdr = —es

X exp(—2v7) 4+ 7938 exp(—4~y7) — 2250 exp(—6~vT) + y7 X
X (22050 — 36750 exp(—2y7) + 39690 exp(—4y7) — 15750 x

exp(—~7) (22050 — 12250 x

x exp(—677)) + 7272 (11025 — 55125 exp(—2y7) + 99225 x
X exp(—4y7) — 55125 exp(—677)));

2 (0,1) _
P dr=——>
/T s (AT = e

— 882000 exp(—2v7) 4+ 1000188 exp(—4y71) — 648000 X

x exp(—6~7) + 171500 exp(—8y7) 4+ (992250 — 2646000 x
X exp(—2vy7) + 5000940 exp(—4~v7) — 4536000 exp(—6~v7) +

4 1543500 exp(—8v7)) + 7272 (496125 — 3969000 exp(—2+7) +
+ 12502350 exp(—4~v7) — 15876000 exp(—6~7) + 6945750 x

X exp(—877)));

1
/TZPSO’l)(T,W)dT =
2 3601867573

— 93381750 exp(—2y7) + 161363664 exp(—4y7) — 176418000 x
X exp(—6~7) + 103757500 exp(—8y71) — 25004700 exp(—10vT7) +
+ y7(72037350 — 280145250 exp(—2~7) + 806818320 x

x exp(—4~yT) — 1234926000 exp(—6y7) + 933817500 x

X exp(—8yT) — 275051700 exp(—10v7)) + v>72 x

x (36018675 — 420217875 exp(—2y7) + 2017045800 exp(—4~T) —
— 4322241000 exp(—6~7) + 4202178750 exp(—8~T) —

— 1512784350 exp(—1077))).

exp(—~7) (992250 —

exp(—~7) (72037350 —

0 1 2 3 4 T
Puc. 1.118. Bug HeompeiesieHHOT0 UHTErpaja 2-oro poaa or

opToroHanbHbeIX GyHKIu fdkobu 0-5 nopsaakos; v = 2, ¢ = 2,
a=0,8=1

[1.119] -/7'3P]50’1)(7-7 dr = — Zk: (k) (k +s+ 1) N

5—0 S S

T3 " 372 n
(2s+1) v2(2s + 1)2

x (—=1)% exp(—(25 + 1)’)/7') ('y

" 67 n 6
Y3(2s+1)3  AA(2s+1)4 )7
YacTHble Ciy4an AJis HEONPENEJEeHHOTO MHTErpaJsa 3-oro poaa oT

dbyuxnuit 0-5 nopsaakos:
P 1 PR
/TdPéo’l)(T,'y)dT = o exp(—7)(v* 7% + 3v%7% + 647 + 6);

g 1
/ ‘rsPl(O’l)(T,’y)dT =9 exp(—77) (54 — 2exp(—2v7) +
Y

+y7(54 — 6 exp(—2v7) + v272(27 — 9exp(—2v7)) + 72 x
X (9 — Qexp(f2v‘r)));

3 5(0,1)
7" P. T, %Y dr = ——
/ 2 ( ’ ) 3375’)/4

X exp(—2vy7) + 324 exp(—4~y7) + v7(20250 — 6000 exp(—2~7) +
+ 1620 exp(—4+7)) + v>72(10125 — 9000 exp(—2v7) + 4050 X

x exp(—4y7)) + v373(3375 — 9000 exp(—2~y7) + 6750 x

X exp(—477)));

/ PO (7, 7)dr = —

exp(—~7) (20250 — 2000 x

1
 exp(—7) (2315250 —
38587551 P 77
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73

— 428750 exp(—2~v7) + 166698 exp(—4vyT) — 33750 exp(—6~7) + —J

+ y7(2315250 — 1286250 exp(—2v7) + 833490 exp(—4~yT) — x| nt Z 7j+1 B

— 236250 exp(—677)) + 27 2(1157625 — 1929375 exp(—277) + i=o (n =)t (7)

+ 2083725 exp(—4y7) — 826875 exp(—6+7)) + v° 1> x =i

x (385875 — 1929375 exp(—2vy7) + 3472875 exp(—4yT) — — 3nlexp(—2y7) > — 7 |’

— 1929375 exp(—6v7))); 3=0 (n — J‘)‘(?W)

/-rgPiO’l)(‘r,'y)d‘r ~ 53093151 OXP(~77) (812558750 - /T"Péo’”(f,v)dr = —exp(—y7) X

— 92610000 exp(—27y7) + 63011844 exp(—4vy7) — 29160000 X " .-

X exp(—6~7) + 6002500 exp(—8~y7) + y7(312558750 — x | n! 7'7“ —

— 277830000 exp(—2y7) + 315059220 exp(—4y7) — 204120000 X =0 (n — 5)! (V)J

x exp(—6y7) + 54022500 exp(—8v7)) + v>72 (156279375 — n Fn—d

— 416745000 exp(—2~7) 4 787648050 exp(—4y7) — 714420000 x — 8nlexp(~2v7) Y —————557 +

x exp(—6y7) + 243101250 exp(—8v7)) + 7> 7> (52093125 — =0 (n — j)! (3V)

— 787648050 exp(—2~7) + 1312746750 exp(—4vyT) — n i

— 1666980000 exp(—6~7) + 729303750 exp(—8+7))); + 10n!exp(—4~vT) Z ———— 1 |i
- j=0 — !

/Tspéo,l)(Tﬂ)dT - 7416015;962574 exp(—T) X =)

/T"Péo’l)(r,’y)dT = —exp(—7yT) X
X (249609417750 — 107855921250 exp(—2v7) + 111825019152 x

x exp(—4y7) — 87326910000 exp(—6v7) + 39946637500 x

X exp(—8vT) — 876480500 exp(—1077) + y7(249609417750 — < [m3 7"7]]“ _
— 323567763750 exp(—2y7) + 559125095760 exp(—4yT) — 320 (n — §)! ('y)
— 611288370000 exp(—6+7) + 359519737500 exp(—8vy7) — n n—i
— 86641285500 exp(—10y7)) + 272 (124804708875 — — snlexp(=2y7) Y ————— +
— 485351645625 exp(—2v7) + 1397812739400 exp(—4vyT) — 3=0 (n — j)! (3’7)
— 2139509295000 exp(—6+7) + 1617838818750 exp(—8y7) — I
— 476527070250 exp(—10v7)) + 772 (41601569625 — + 4bnlexp(—dy7) Z ) PR
i=0 (n — ])!(5'\/)
— 485351645625 exp(—277) + 2329687899000 exp(—4y7) — ’
— 4992188355000 exp(—6~7) + 4853516456250 exp(—8y7) — n =i
— 1747265924250 exp(—1077))). = 35nlexp(=697) Y, —————-7
2P0V (7, y)dr ‘ ; : ‘ j=0 (n — J)‘(7’7)
‘ ‘ ‘ /‘rnPio’l)(T,'y)dT = —exp(—v7) X
n i
; (n—3) (3v)7+1
T
— 24nlexp(—2+7) Z ——g T
i=0 (n — j)!(5'y)
n Tnij
+ 126n!exp(—4~T) Z — 7T
=0 (mn=3)(7v)
n 7_7L7‘j
— 224n!exp(—6~T) Z — 5 +
Puc. 1.119. Buza HeompeaeJeHHOr0 MHTeIrpaJa 3-0ro poja oT 3=0 (n — j)!<97)

oproronasububix Gynkunii dkobu 0-5 nopsiakos; v = 2, ¢ = 2,
a=0,8=1 + 126n!exp(—8vT1) Z — T
=0 (n— 1 (11y)’

/'rnPéO’l)('r, y)dT = —exp(—vT) X

P

B

X n TL*]‘
s [t =5 | R
s=0 J
nlrn—i ~ 3nlexp(-29m) 3 —

=0 = (ay)"" ’

n—j

x(—1)® exp(—(2s+1)yT1) ]Z:% AT 1))].+1 . '

+ 280n!exp(—4~T) Z

JacTHbIE CJydau A HEONPEAEIeHHOr0 MHTErpaa n-oro poaa or =0 (n — j)! (57)j+1
byukuuit 0-5 nopsakos: n n—j
2n i 840n! exp(—6~T) Z T - +
n 5(0,1) _2n! . - ! — -
/T Py (1, y)dr = S cxp ’YT)Z( ) nfj) = (n—j)!(’?'y)]

[ PO mdr = exp(—7) X
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Tn—j

n
+ 1050n! exp(—8~T) Z — T
j=0 (n — j)!(9’y)
n n—j
— 462n! exp(—10vT) Z —
=0 (n 7j)!<11'y)
/T"Plgo’l)(r, ~v)dr ! ‘

1,5 "

Puc. 1.120. Bua HeonpemeleHHOTO UHTErpPaJa n-oro poaa oT
oproroHanabHbix GyHkuui Axobu 2-oro nopsaxa; n = 0..5, vy = 2,
c=2,a=0,p=1

[1.121] /PISO’Q)(T,’Y)dT:—i (k) (k+s+2)><

:OS S

(=1*

m exp(—(2s + 1)y7).

YacTHble CAy4Yau OJsl HEONPEIEeIeHHOr0 HHTerpana oT (pyHKUui
0-5 mopsiaxoB:

1
/PSM)(T, Y)dr = == exp(=y7);

1
/ P2 (r)dr = = o= exp(—97)(3 — dexp(~297));
(0.2) __ 1t
Py, (7, y)dT = Ew exp(—y7)(3 — 10 exp(—2y7) + 9 X
vy

X exp(—477));
1
/Pé“*”(f, 7)d7 = = exp(—77)(5 — 30 exp(—277) + 63 x
vy
X exp(—4v7) — 40 exp(—6~7));
/P4(0’2)(T, y)dr = T exp(—y7)(15 — 140 exp(—2v7) +
2l
+ 504 exp(—4~v7) — 720 exp(—6~7) + 350 exp(—8~T));
(0.2) __1
P (1, y)dr = “5m exp(—y7)(21 — 280 exp(—2v7) +
2l

+ 1512 exp(—4~y71) — 3600 exp(—6~7) + 3850 exp(—8vy7) —
— 1512 exp(—10v7)).

/PéO’Q)(T, y)dr

0 1 2 3 4 T
Puc. 1.121. Bug HeonpeneleHHOrO HHTErPaJa OT OPTOTOHAJIBHBIX
byukuuit Axobu 0-5 mopsaakos; vy =2, c =2, a =0, =2

k

[1.122] /TP;iO’m(T,’y)dT __ Z (k’) (k + 5+ 2) y

5—0 S S

- 1
x(=1)* exp(—(2s+1)77) <7(2s EEDRRICPRRIE ) '

YacTHble Ciiy4aun AJisi HEONPENEJI€HHOIO MHTEerpaJsa 1-oro posa or
byuxnuit 0-5 nopsaakos:

1
/rPé“)(T-, YA = —— exp(—7)(v7 + 1);
B

/ ‘rPl(O’2> (7, v)dr

— 12 exp(72w'r)));

1

0,2
/ TP2( )(T, y)dr = — 152
+ 27 exp(—4v7) + y7(45 — 150 exp(—2y7) + 135 exp(—4v7)));
1

/TPa(O, 2)(7,y)dr = “ T exp(—v7) (175 — 350 x
X exp(—2v7) + 441 exp(—4~vy7) — 200 exp(—6~v7) + y7(175 —
— 1050 exp(—277) + 2205 exp(—4y7) — 1400 exp(—677)));

0,2
/Tpi (rar = T 172542

X exp(—2v7) + 31752 exp(—4~v7) — 32400 exp(—6~v7) +
+ 12250 exp(—8~y7) + y7(4725 — 44100 exp(—2y7) +
+ 158760 exp(—4yT) — 226800 exp(—677) + 110250 exp(—8+7)));

(0,2) _
/‘rP5 (r,v)dr = _W exp(—T) (72765 -

— 323400 exp(—2v7) + 1047816 exp(—4~y7) — 1782000 x

X exp(—6~7) + 1482250 exp(—8y71) — 476280 exp(—10y7) + v7 X
X (72765 — 970200 exp(—2v7) + 5239080 exp(—4~7) — 12474000 X
X exp(—6v7) 4 13340250 exp(—8v7) — 5239080 exp(—1077))).

1
——— exp(—T) (9 — dexp(—2y7) +v7(9 —
9y

exp(—~7) (45 — 50 exp(—2vy7) +

exp(—~T) (4725 — 14700 x
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dbyukImii 75
PP (7,9)d
TP (1,7) T o) + 18153412200 exp(—4y7) — 43222410000 exp(—6~7) +
Ps™ p2) + 46223966250 exp(—8v7) — 18153412200 exp(—10~v7))).
o~ [P0 mar L

-0,1N N\ A Ps5- R

0,1 gy
0,2 e

02 NGy e
03 1 2 3 4 ™

Puc. 1.122. Bug nHeonpeneseHHOro narerpaja 1-oro poga or
opToroHanabHbIX GyHKnui fdxobu 0-5 nopaakos; v = 2, ¢ = 2,

a=0,8=2
k
2 (0,2) = _ Ry(kts+2
[1.123] /T Py (r,y)dr = ;)(3>< s >><

2

x (—1)® exp(—(2s + 1)y7) <’y(2:+1)+

" 27 " 2
v2(2s+1)2  43(2s+1)3 )"

YacTHble CIydan O HEONPENeJIeHHOIO MHTerpasa 2-oro poaa or
byukuuit 0-5 nopsakos:

1
/TZPO(O’Q)(T,’y)dT = 77—3 exp(f’yT)(’yQT2 + 2v7 + 2);

1
2 5(0,2) _
/T P mdr = =573
+y7(54 — 24 exp(—2v7) 4+ v 72 (27 — 36 exp(—2v7)));
1
2 5(0,2) .
/"' Py (7, v)dr = —W exp(—v7) (1350 — 500 x

X exp(—2v7) + 162 exp(—4~y7) + y7(1350 — 1500 exp(—2y7) +
+ 810 exp(—4v7)) + v272(675 — 2250 exp(—2v7) + 2025 X
x exp(—47T)));

1
2 5(0,2)
P, y)dr = —
/T s (mdT = — e s

X exp(—2v7) 4 18522 exp(—4~y7) — 6000 exp(—6~7) + y7(36750 —
— 73500 exp(—2y7) 4+ 92610 exp(—4~v7) — 42000 exp(—6~7)) +
+~427%(18375 — 110250 exp(—277) + 231525 exp(—4y7) —

— 147000 exp(—677)));

2 (0,2) _
P )T =
/ TR AT = s

— 3087000 exp(—2vy7) + 4000752 exp(—4~v7) — 2916000 x

x exp(—6~7) + 857500 exp(—8v7) + y7(2976750 — 9261000 x

X exp(—2v7) + 20003760 exp(—4~7) — 20412000 exp(—6~7) +

+ 7717500 exp(—8+7)) 4+ 7272 (1488375 — 13891500 exp(—2+7) +
+ 50009400 exp(—4~v7) — 71442000 exp(—6~7) + 34728750 x

X exp(—877)));

1
2 5(0.2) _
P d [ —
/T 5 (T = e Ts0T25

— 747054000 exp(—2v7) + 1452272976 exp(—4vyT) —

— 1764180000 exp(—6~7) + 1141332500 exp(—8~vT) —

— 300056400 exp(—10y7) + v7 (504261450 — 2241162000 x

x exp(—277) + 7261364880 exp(—4y7) — 12349260000 x

X exp(—6~7) + 10271992500 exp(—8v7) — 3300620400 X

X exp(—10v7)) 4+ 7272 (252130725 — 3361743000 exp(—2v7) +

exp(—~vT1) (54 — 8exp(—2~v7) +

exp(—~7) (36750 — 24500 x

exp(—v7) (2976750 —

exp(—v7) (504261450 —

0 1 2 3 4 T
Puc. 1.123. Bug HeonpemesieHHOrO HHTErpaJja 2-oro poaa or
OpTOroHaJIbHBIX GyHKOu fkobu 0-5 mopankos; v = 2, ¢ = 2,

a=0,8=2
k
[1.124] /TSP,io‘Z)(TV ydr=-3 (i) (k ! z " 2) X
s=0

T3 i 372 "
Y@s+1) | (25 + 1)

x (—1)® exp(—(2s + 1)y7) (

" 67 n 6
Y(2s+1)3  At2s+ 1)1 )
YacTHblE Caydan OJisi HEONPENEJEeHHOT0 MHTEerpaJja 3-oro poaa oT
dbyuknuit 0-5 DOpsAKOB:

- 1 3
/T“)’Péo’z) (r,v)dr = o exp(—y7)(v* 7% 4+ 3717 + 677 + 6);

1
/TSPfO’2)(7'7 y)dr = b exp(—y7) (162 — 8 exp(—2+7) +
+ y7(162 — 24 exp(—2y7) + 777 (81 — 36 exp(—277)) + 4> 7> x
X (27 — 36 exp(—277)));

3 p(0,2) _
P, dr=—-—
/T 2 (T, y)dT 337574

X exp(—2v7) + 486 exp(—4~7) + v7(20250 — 7500 exp(—2~7) +
+ 2430 exp(—4~7)) + v272(10125 — 11250 exp(—2+y7) + 6075 X
x exp(—4y7)) 4+ v 73(3375 — 11250 exp(—2v7) + 10125 x

x exp(—4v7)));

1
3.,(0,2)
P oy)dr = ————
/T s (T dT = — e

— 857500 exp(—2~v7) + 388962 exp(—4~v7) — 90000 exp(—6~7) +
+ y7(3858750 — 2572500 exp(—2v7) + 1944810 exp(—4~T) —

— 630000 exp(—6+7)) + v>72(1929375 — 3858750 exp(—2v7) +
+ 4862025 exp(—4yT) — 2205000 exp(—6+7)) + v> 7> (643125 —
— 3858750 exp(—2y7) + 8103375 exp(—4y7) — 5145000 x

x exp(—677)));

3 5(0,2 1
/T P () = - 15627937574
— 324135000 exp(—2v7) 4 252047376 exp(—4~7) — 131220000 x
x exp(—6y7) + 30012500 exp(—8v7) + v7 (937676250 —
— 972405000 exp(—2+7) + 1260236880 exp(—4y7) — 918540000 x
X exp(—6~yT) + 270112500 exp(—8v7)) + v> 72 (468838125 —
— 1458607500 exp(—2v7) + 3150592200 exp(—4y7) —
— 3214890000 exp(—6v7) + 1215506250 exp(—8~7)) + v>7° x
x (156279375 — 787648050 exp(—2v7) + 5250987000 X
X exp(—4vy7) — 7501410000 exp(—6~7) + 3646518750 x
X exp(—877)));

exp(—~7) (20250 — 2500 x

exp(—vT) (3858750 —

exp(—v7) (937676250 —
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5

3 5(0,2) _ 1 —j
P, T, y)dT = ————————— exp(—7T) X n n-J
/ 5 () 39121098737591 P77 + 15nlexp(—4y7) S T

. j+1
x (1747265924250 — 862847370000 exp(—2+v7) + =0 (n = )\ (57)
1 1006425172368 exp(—4~v7) — 873269100000 exp(—6v7) + /Tnps(o,z)(ﬂw)dT —  exp(o7) X
+ 439413012500 exp(—8y7) — 94517766000 exp(—10v7) +
+ y7(1747265924250 — 2588542110000 exp(—2~7) +

+ 5032125861840 exp(—4y7) — 6112883700000 exp(—6v7) + % | 2”: ™’ -
+ 3954717112500 exp(—8v7) — 1039695426000 exp(—10y7)) + =0 (n— ) (7)”
+ v27%(873632962125 — 3882813165000 exp(—2v7) + n i
+ 12580314654600 exp(—4v7) — 21395092950000 exp(—6~T) + — 18nlexp(—2v7) Y — 7t
+ 17796227006250 exp(—8v7) — 5718324843000 exp(—10y7)) + i=0 (n — j)! (3’1)
+~427%(291210987375 — 3882813165000 exp(—2vT) + n =i
1 20967191091000 exp(—4~7) — 4992188355000 exp(—677) + + 63nlexp(—4y7) 3 , T
i—0 (n—)!(5
+ 53388681018750 exp(—8~y7) — 20967191091000 exp(—1077))). =0 (n=J) ( 7)
3 5(0,2) ' ' ' ' n .
/T Py (T, y)dr : : : : _ S6nl exp(—677) Z Tl -
i=0 (n — j)!(H)
/T’LP£U’2)(T,’y)dT = —exp(—77) X
X | n! 3 7"—"—‘7‘ —
i=0 (n 7j)!(3'y)J+1
n ne
— 28nlexp(—2~7) Z — T
=0 (n — j)!(s'y)
n pn—i
+ 168n!exp(—4~T7) Z — 7T
i=0 (n — j)!(7fy)
Puc. 1.124. Bug Heoupenes€HHOrO MHTErpaJia 3-oro poga or n =i
oproroHaababiX (byakuuit Axobu 0-5 mopaakos; v = 2, ¢ = 2, — 336n!exp(—6vT1) Z — 7 +
a=0,=2 j=0 (n—j)!(g'y)'
I

+ 210n!exp(—8v7) Z — 7
i=0 (n — j)l(llv)'

/T”Péw)(ﬂ y)dr = —exp(—77) X
k
n (0, kN (k+s+2 )
[1.125] /‘I‘ PO (7, y)dr = =Y ( )( >>< n ne

S S

n! _—
=0 ) ; (n—an(~)"

n .
nlr™—J .
—1)% _ n n—
X(~1)* exp(—(2541)77) 3 —— VNSRS eSS T
n i
| — - - _
YacTHbIE CIyvYan AJs HEONPEaeJeHHOT0 WHTErpasa N-oro poaa oT + 360n! exp(—dy7) Zo (n— _)'(5 )j+1
dbynkunit 0-5 nopsaaKoB: = J): 'Yv
n 5(0,2) 2n! n"o,2Nj T ' n i
/T PO (1, y)dr = — 2= exp(—v7) (7) —; — 1200n! exp(—6+7) Z —— 7T +
7 =/ (n—3)! i=0 (n — ])1(7’}/)
n n—j
/T"Pf°’2)(ﬂ 7)d7 = —exp(=77) X + 1650n! exp(—8v7) > Tiﬁ—l -
i=0 (n — j)!(Q'y)
n Fn—i . o
X nlz _ - P
; A — 792n!exp(—10vT) Z R S —
=0 (n = J)! [Es!
=0 (n J).('Y) =2 _j)1<117)7
n Tnij
— 4n!lexp(—2vT1) Z

i=0 (n — j)! (37)j+1 ;

/T“Py’vz)(f, y)dr = — exp(—~7) x

n n—j

X nlz T

Sm-an()

— 10n!exp(—2v7) Y S A —
go (n—(3y)""

n—j
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T"P(U’Z)(T )dr s
k R ) ' YacrHble Caydaum OJisi HEOIPEeJE€HHOr0 MHTErpasa orT (hyHKumit
, ‘ ' . 0-5 mopsAaKOB:
, , 2
. /Péo’ﬁ)(f,'y)d‘r = —— exp(—(2s + 1)c'y'r/2);
- &y
1,57 (0,8) 2
‘ Py (1,7)dT = ~ 3oy exp(—(2s + 1)eyr/2) (3 — (B+2) %
“ X cxp(—c’yf));
1"
) /Péo’ﬁ)(T,'y)dT = — exp(—(?s + 1)c’y'r/2) (30 — 20 X
. 15¢y
0.5 l X (B4 3) exp(—cy7) + 3(B% + 78 + 12) exp(—2¢7y7));
, 5 ‘ 1
: - /pﬁgo,m(ﬂ AT = = oo exp(=(2s + 1)err/2) (210 - 210 x
0; : > < X (B + 4) exp(—cy7) + 63(8% + 98 + 20) exp(—2cy7) — 5 X
S n x (8% 4 1587 + 748 + 120) exp(—3e7));
N - 2 ~ 0,8
4; > :O/ | /Pi )(T7’Y)d‘l’ = 7@ exp(7(2s + 1)077/2) X
T x (7560 — 10080(8 + 5) exp(—cyr) + 4536(82 + 118 + 30) x
Puc. 1.125. Bun Heompeze/leHHOTO HHTerpaJia n-oro poaa oT X exp(—2cyT) — 720(53 4 18[32 + 1078 + 210) exp(—3cy7) + 35 X
OPTOrOHAJBHBIX HKIU# ko6u 2-oro mopsiaka; n = 0..5, v = 2, 4 3 2
’ pymant a0 B2 v x (B* +268° +2518° + 10665 + 1680) exp(—4cy7));
/Pgo’ﬁ)(‘r, y)dr = 77415800V exp(—(2s + 1)eyr/2) x
x (83160 — 138600(8 + 6) exp(—cy7) + 83160(82 + 138 + 42) x
. K ks k+s4 B x exp(—2¢cyT) — 19800(8° + 2182 + 1468 + 336) exp(—3cy7) +
[1.126] /P,g D7, dr = -3 ( ) ( ) x 1 1925(8* + 308 + 33582 + 16508 + 3024) exp(—deyT) — 63 x
s=0 5 $ x (B° + 408" + 6358° + 500082 + 195248 + 30240) exp(—5cyT)).
2(=1)°
X —————exp(—(2s + 1)cy71/2).
cy(2s+1) p( ( Jevr/ )

. >0
0 4 p 1,5 .
2 3 22 5 2
. - 2 ’ 3- e
4 - ! -4
T 0 Y
a) 6)
Puc. 1.126. Buz HeonpeaeJeHHOTO HHTETPaia OT OPTOTOHAJNBHBIX byHkImit SIko6u 2-oro mopazaka: a) v = 2, B € [0;5]; 6) v € (1;3, 5],
p=1
YHacrHble Ciy4dan [Jisi HEONPENEJEHHOI0 MHTEerpaJsa 1-oro posa or
& byuknuit 0-5 HOpsaIKOB:
k\ 7k + s+ 2 cyr
[1.127] /7’PIEO”B>(7'7 y)dr = — Z ( ) < B) X /TPéO’B)(‘r,'y)dT =—-—— exp(——) (vr +2);
s s csy 2
T 2 YT
9 /TP1(075>(T,’7)d7‘ =5 exp(f—’y )(18 —2(B+2) x
s T 9c2y 2
x (=1)%exp(—(2s + D)eyr/2) | ——+
C’Y(2S + 1) X exp(—cy7) +y7(9 — 3(B + 2) exp(—C’yT)));

4
+ c272(2s + 1)2 > '
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CYT

1
‘/‘rPQ(O’ﬁ)(‘r7 y)dr = ~o3sayE exp(—T) (450(cyT +2) —

—100(8 + 3)(3eyT + 2) exp(—eyT) + 9(8° + T8 + 12)(5ey7 + 2) X
X exp(—2cyT));

1
o,
/TP?S B)(T, y)dr = 7736750272

— 2450(8 + 4)(3cyT + 2) exp(—cyT) + 441(8% + 98 + 20) x
X (5cyT + 2) exp(—2cy7) — 25(8° + 1582 + 748 + 120)(Teyr + 2) X
x exp(—3cyT));

1 cyT
0.8) _ Y
/TP4 (m AT = — 55700022 eXp(* 2 ) x

x (2381400(cyT + 2) — 1058400(8 + 5)(3cyT + 2) exp(—cyT) +

exp(f%) (7350(cyT +2) —

+285768(8% + 118 + 30) (5cyT + 2) exp(—2cy7) — 32400(B8° + 18 x
x B2 + 1078 + 210)(TeyT + 2) exp(—3cyr) + 1225(8* + 268° +
+ 25187 + 10663 4 1680)(9eyT + 2) exp(—4eyT));

1 cyT
POB (1 Ny = _ o
/T 5 (AT = — e 010022 exp 2 )

(57629880 (cyT + 2) — 32016600(8 + 6)(3cyT + 2) exp(—eyT) +
+ 11525976(8% + 138 + 42) (5cyT + 2) exp(—2cy7) — 1960200 X
x (B2 + 2182 + 1468 + 336) (TcyT + 2) exp(—3cy7) + 148225(8* +
+308% + 33582 + 16508 + 3024)(9cyT + 2) exp(—4cyT) — 3969 X

x (B +408* + 6358% + 500082 + 195243 + 30240)(11cyT + 2) X
x exp(—5cyT)).

Puc. 1.127. Buz HeONpeJeNeHHOr0 HHTErpasaa 1-oro poja oT opToroHanbHbIX GyHKIuil Axobu 2-oro mopsaaxa: a) v = 2, 8 € [0; 5]; 6)
v €(1;3,5, =1

k

[1.128] /széo,m(ﬂ Dar =3 (k) (k Ts4 5) )

s—0 S S

s (2s+1) 272
x (—=1)% exp (f 5 C'YT) (Uy(?s ey +

n 81 n 16
2y2(2s +1)2  343(2s+1)3 )
YacrHble Ciiydau JJisi HeOIPeJeJeHHOr0 MHTErpaJja 2-oro poaa or
dbyuxknuit 0-5 nopsaakos:

2
/szo(o,ﬁ)(77 y)dr = _703'}/3 exp(——C;T) (8 + deyT + (:2'\/27-2);
2 cyT
2 5(0,8) _ oy 2 2 2
/7’ P (v, y)dr = e exp( - )(54(0 vt +
+ deyT +8) — 2(B + 2)(9027272 + 12¢y7 + 8) exp(—cy7));
1 cyT
2 p(0,8) _ 2 2 2 2
/T P, (1,v)dr = 7337563V3 exp(f—2 )(6750(c vt +

+ 4eyT + 8) — 500(8 + 3)(9c2~/27'2 + 12¢y7 + 8) exp(—cyT) +

+27(8% 4+ 78 + 12)(25¢° 772 + 20cy7T + 8) exp(—2¢v7));

1 cyT
2 (0,8) Y

P. ) dr= - —— ) x
/T A (7,y)dT 3858750977 exp( 5 )

x (TT1750(c* 7?72 + deyr + 8) — 85750(8 + 4)(9cy° 7% +
+ 12¢y7 + 8) exp(—ey7) + 9261(8% 4 98 + 20)(25¢° 1% +

+ 20cyT + 8) exp(—2¢yT) — 375(8% + 1582 + 748 + 120) x

X (4902’727'2 + 28cyT + 8) exp(—3cyT));

2 5(0,8) T

P, , VAT = — ————————— —— ) X

/T o AT = 0500658 exp(=7)
x (750141000(c>y>7> + ey 4 8) — 11113200008 + 5)(9¢> 772 +
+ 12¢y7 + 8) exp(—cyT) + 18003384(82 + 118 + 30)(25¢2~272 +
+ 20cyT + 8) exp(—2cyT) — 1458000(8° + 1882 + 10783 + 210) x
X (49¢% 7272 + 28cyT + 8) exp(—3cyT) + 42875(8" + 268° 4 251 x
x B2 + 10668 + 1680)(81c>v2 72 + 36¢cyT + 8) exp(—4cyT));

2 5(0,8) _ 1 T
P, ) dr = - —————————— —— ) X
/T 5 (AT = 376100038 eXp( 2 )

x (199687534200(c>y>7> + deyT + 8) — 36979173000(8 + 6) X

X (9¢272 7% 4 12¢y7 + 8) exp(—cyT) + 7987501368(8% + 138 +
+42)(25¢2 4272 + 20y + 8) exp(—2¢yT) — 970299000(8°% + 21 x
x B2 4 1463 + 336)(49c2v2 72 + 28cyT + 8) exp(—3cyT) +

+ 57066625(8 + 308> + 33582 + 16508 + 3024)(81c2~272 +

+ 36¢yT 4 8) exp(—4eyr) — 12502359(8° + 408 + 6353° + 5000 x

x B% 4 195248 + 30240)(121c* 772 + ddeyT + 8) exp(—5eyT)).
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0,8 I
/TzPIE [)(T,’y)d‘T o

Puc. 1.128. Buz, HEONpPeIeIeHHOTO MHTErPaJa 2-0ro pofa OT 0PTOroHadbHeX GyHKnui fAxobu 2-oro nopsaaka: a) v = 2, 8 € [0;5]; 6)
v€(1;3,5,8=1

k

[1.129] /7-3]3]50713)(7_’ e = =3 <k> (k s+ 5) y

s—0 S S

273 n
cy(2s 4+ 1)

1272 487 96 >

x (=1)% exp(—(2s + 1)eyr/2) <

+ c292(2s + 1)2 + c3y3(2s 4+ 1)3 * ctyt(2s + 1)4

YacTHble CIydan O HEONPENEJIeHHOIO MHTerpasa 3-0ro pomaa or
byukuuii 0-5 nopsagkos:
2 cyT
3 5(0,8 2l
/7— PSP (r, y)dr = ~ i exp(——2 )(48+ 24eyT +

2 2 2 3.3 3
+60'7T+c’yT);
cyT

2
/TSPI(O’B)(T, y)dr = ~ it exp(f—2 )(54(03”/37'3 +
+ 6027272 + 24eyT 4 48) — 2(B8 + 2)(9(:3'\/37'3 + 18c27272 +
+ 24cyT + 16) exp(—cyT));
xp(~517)

1
3 5(0,8)
P AT = —————

/T 2 (mydr 16875c4y4 2

x (33750(c73 7% 4+ 6¢° 4277 + 24cyT + 48) — 2500(8 + 3) x
X (9537373 + 18527272 + 24cyT 4 16) exp(—cyT) + 27(,32 +
+ 78 +12)(125¢%4° 7 + 150¢>4 72 + 120ey7 + 48) exp(—2¢y7));

1 YT
3 (0,8)
P, 7 dr XP X
/ 3 ( ) 13505625c4+4 € ( 2 )

x (27011250(c¢*4* 72 + 6¢° 472 4 24cyT + 48) — 3001250(8 + 4) X
x (93372 +18¢% 4212 + 24cyT + 16) exp(—cyT) + 64827(8% +
+ 98+ 20)(12503q/3‘r3 + 150027272 + 120cy7 + 48) exp(—2cyT) —
—1875(8% 4+ 158 + 748 + 120) (343c®~° 72 + 294 4% 12 4+ 168cyT +
+ 48) exp(—Bc’yT));
1 cyT
3 (0,8) Y
P, , V) AT = —— e —————— —— ) X
/T s (m)dT = e sa0250001, exp(-57)
x (78764805000(c®v*7° 4+ 6¢%7* 7 + 24cyT + 48) — 11668860000 X
X (B +5)(9c3y3 7% +18c24% 12 + 24eyT + 16) exp(—cy7) +
+ 378071064(8% + 118 + 30)(125¢° >3 + 150c% 272 +
+120cyT + 48) exp(—2¢y7T) — 21870000( 8% + 1832 + 1078 + 210) x
x (343c3 v 7% 4 294¢% %12 + 168cyT + 48) exp(—3cyT) +
+ 1500625(8* + 268° + 25182 4 10668 + 1680)(243c3 >3 +
+162¢%727% 4+ T2ey7 + 16) exp(—4cy7));
1 cyT
3 p(0,8) _ Y
P, , V) AT = ————————— @ —— ) X

/T 5 (AT = — e 9962583375173 Xp( 2 )
x (19219925166750(c*~* 1% + 6c>4* 72 + 24cyT + 48) —
— 3559245401250(8 4 6)(9c3y* 73 + 18¢% 4272 + 24cyT + 16) X
x exp(—cyT) + 307518802668(8% + 138 + 42)(125¢° 43 +% +

+150¢%4% 72 + 120cyT + 48) exp(—2cy7) — 80049667500(8° + 21 x
x B2 + 14683 + 336) (34373 7% + 2944212 4 168cyT + 48) X

x exp(—3cyT) + 43941301250(8* + 308° + 33582 + 16508 +
+3024) (2437373 + 162¢2 %12 4 T2eyT + 16) exp(—4deyT) —

— 1312746750(8° + 408* + 6358° + 500082 + 1952443 +

+30240) (13313472 + 726¢>4° 77 + 264cy7 4 48) exp(—5eyT)).
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/T3P]£O‘B>(T7 ~y)dr

Puc. 1.129. Buz HeONpeJeNeHHOr0 HHTErpasa 3-0ro poJa 0T OPTOrOHANbHBIX GyHKuuil fAkobu 2-oro mopsaaka: a) v = 2, 8 € [0; 5]; 6)
v€(1;3,5,8=1

n s
n! - -
a;o (n =) (evs2)

X

k .
k\ /k+ s+ n n—j
[1.130] /T"Plgo’ﬁ)(ﬂ’y)df =-3 ( ) ( ’8) x — 3(8+ Dnlexp(—ey) S ——— ¢
=0 % s =0 (n— j)!(Bc'y/Q)
x (=1)% exp(—(2s + 1)eyr/2) X 5 n n—d
(=1)% exp(—( )eyT/2) +3(,3+ )n!exp(—%WT)ZT—H _
n s 2 . J
nlrn—J i=0 (n —J)!(5C’Y/2)
<3 .
. j+1 n B
j=0 (nfj)!(cw(25+1)/2> B+6y T
- ( 3 )n exp(—3eyT) Z —_—
i=0 (n — j)!(7cv/2)
YacTHbIE CIy4Yau AJs HEONPEJeJeHHOr0 UHTErpasa N-oro poaa oT "
dbyuxknuit 0-5 nopsaakos: /T P4(0YB) (1,7)dT = — exp(—cyT/2) X
2n!
/T"Péo’ﬁ)(r, y)dr = _n exp(—cyT/2) % .
5 n =i

. X | n!
=3

< i T Z—H _
% Z<c’yz/2) (n—j)!; 7=0 (”*J)’(C’Y/2)j

j=0 ki n—j
. T TS GRS | N S ——
/T Pl(o‘ﬁ)(T, y)dT = —exp(—cy7/2) X _72230 (n— j)!(3c7/2)J+1
) B+ 6 i Fnd
n T + 6( 9 )n! exp(—2cyT) Z — 77
x | n! 7T i=0 (n 7j)!(5c'y/2)
j=0 (n — j)!(c'y/2) n N
B+T7 T
n e — 4( 3 )nl exp(—3eyT) Z — 5 +
(B + 2l exp(— T =0 (n = )1(7ev/2)
(84 Dntexp(—rm) 3 _
i=0 (n — j)!(30’y/2) n i
+ (a+8)n'ex (—4c T)Z T
n 0, . - —_— 1
/7— P;E 'B)(T, y)dT = —exp(—cyT/2) X 4 P g = —j)!(9c7/2)J+1
n i /T"Péo’ﬂ)(r, v)dT = —exp(—cy7/2) X
x | n! _ -
. j+1
=0 (n = 3)!(ev/2) . s
n Sn—i % | n! =T -

— 2(B + 3)n!exp(—cy7) Z

o S ———
= (n—j)!(Scy/Q)j+l =0 =9t (er/2)

n n—j
n . — 5(B + 6)n!exp(—cyT) Z —_—F +
B+4 s . = (n— _)!(36 /2)J+
+ n!exp(—2cyT) _ | j j A/
( 2 ) 7;0 (n _ ])' (56’7/2)J+1 N .

B+
+ 10 n!exp(—2cyT) E —_———7 —
/T"Péo'ﬁ)(ﬂ y)dT = — exp(—cy7/2) X ( 2 ) i=0 (n — j)1(507/2)J+1




1.3 AHasiuTUYecKMEe COOTHOIIEHUS JIJIS HEONMPEEJTEeHHBIX HHTETPAJIOB OT OPTOTOHAJIBHBIX
dbyukImii

— B+8 | — - L B+ 10 n n—j
10( 3 )n exp( 36’77)%) n *j)!n(j§7/2)3+1 + — ( J; )n!exp(75C’yT)j2:% - j)!7(—11cy/2)j+1
+ S(Bzg)n!exp(—4(1'yf)z L

S —in(oey2)

/ 7" PO (7, y)dr

/‘rnPISO’B)(‘r7 ~y)dr

Puc. 1.130. Buz HeOnpeLeJeHHOTO NHTErPaja N-0r0 poaa OT OPTOTOHAJNBHBIX dhyHKLIHH $SIko6u 2-oro mopsaaka: a) n = 0..5, v = 2,
B €[0:5];6) n=0.5 € (1;3,5], f =1
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I'1aBa 2

OcHOBHBIE U pacIlIupeHHble CBOiicTBa BO
BpeMeHHOI1 00J1acTi

Omnpenenenue.
Has oproronasnbubix dbyukiumil, onpeneiaennsix B [1aBe 1, onpemesnensl ocHoBHbIE cBolicTBa [13].

Bun dyuxmmii Hopwma Bec SHaueHNEe B «HYJIE»
2
Yi(7,7) [l || plveNY (7, 9) ¥1(0,7)
T
ple0) 1 —1)k
e (1) C’y(Qk—lioz—i-l) ( ]{;)+ﬂ
(a) +a) el +a
Lk (T’f}/) k!’ya+1 T ( k )

M BBISIBJIEHO PaCIIUPEHHOE CBOHCTBO [5]

/DO Oi(1,7)
0

ST =~ (0.9).
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Tabauna 2.1. OCHOBHBIE U PACIINPEHHBbIE CBOMCTBA BO BpeMeHHON obsacTu

Bua maorowiena

BecoBas dymkmms

Buauenwe B "nyse"

WMurerpanbuas xapaKTepuCTHKA
oo

Gu(r,) oo 0e(0,7) Q) g,
Lk(T, ’y) 1 : -1
L (r,) T k+1 k1
1O (r.) . (k+1)(k +2) UESUES)
koA 2 2
Lgva) (m,7) Lo (k Z a) B k —; o
P20 (7,) 1 (~1)* (—D*
Legi(7,7) 1 (—1)* (~1)F+
P29 (7,7) 1 (- (-
PO (r, ) 1 (1" (-1
P (7,9) 1 (-1 (-~
P (1,7) 1 (—1)* (—1)k+1
P (7,7) 1— exp(—e7) D) CORREED
POy | (—exp(oeyr)? | (- EEDEED e (B D 2)
P(O,ﬁ) (7_’ ’Y) (1 _ eXp(—C"}/T))B (_1)k <k _g /B> ( 1)k+1 <k ‘g /B>




I'maBa 3

OcHOBHBIE U pacIIupeHHbIe COOTHOMIEHSI
OPTOTrOHAJIbLHOCTU
BO BpeMEHHOI1 0bJj1acTu

Onpenenenne.
OcHOBHOE COOTHOIIICHUE OPTOT'OHAJIBHOCTH HMEET 3Ha4YeHHUA TOJIBKO II0 TJIaBHOM JuaroHaJIn

/O i (rs )b (ry ) O (1 ) = g (),

G(v) = diag{g0,0(7),91.1(7); -, 9, x (V) } -

3HaveHNs JUATOHATBHBIX 3JIEMEHTOB MATDPHUIEL g, . (77) TpuBeaensbl B [nase 1.
B oramame 0T 0CHOBHOTO COOTHOIIEHNUST B PACITHPEHHOM COOTHOIIEHUN OPTOTOHATBHOCTH [5]

/ O (1, N (1, ) TN (7 y)dr = b () (k= 0..K,v =0..K)
0

SJIEMEHTDBI PAaCIIOJaraoTCd IO HECKOJbKHNM CMEXKHBIM AWAar'OHAJIAM, HAIIpPUMeED,

hoo(y) hi,0(7) 0 0 0

hoi(v)  hia(v) h21(v) 0 0
0 hi2(y) ha2(v) hsa(v) 0

H =
™) 0 0 haa(r) has(y)
. hK—l,K(’Y)
0 0 0 o hrr-(y) hrr()
3.1 OcCHOBHBIE COOTHOIIIEHUHA Matpuna 3nadenunit npu k = 0..5; s = 0..5:
OPTOTOHAJIBHOCTHN

1
Mz.q) = -

[=NeReloNon S
Qoo OoO~O
oo OO
oo~ OOO
O~ OO OO
_—OoOo00O0CO

ecin k = s;

HHa4e.

oo 1
[3‘1] /LS(TV’Y)Lk(Tv’Y)dT = {8’7
0 )
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0, L S T
7 ‘ ‘ | oo
2 2 (2)
[3'3] /‘Lg )(Tv’y)ng )(7—77)#{[{5 (T’W)}(T:'Y)dT =
0
k+1)(k+2
%, ccmn k = s
= Y
0, HHAYE.
Marpuna 3uavennit npu k = 0..5; s = 0..5:
2 0 0 0 0 0
0 6 0 0 0 0
1 0o 0 12 0 0 0
MBJJ:T&» 0 0 0 20 0 0
0 0 0 0 30 0
0 0 0 0 0 42

Puc. 3.1. I'paduyeckoe npeacrasieHue coorHomenud [3.1] npu
k=0.5,s=0.5y=1

oo
1 1 (1)
32 [ L@ a0 (5 g)ar =
0
k+1
5, ecau k=s;
= v
0, wHaYe.
Marpuna snavenut npu k = 0..5; s = 0..5
1 0 0 0 0 O
0O 2 0 0 0 O
1 0O 0 3 0 0 O
Mp21="310 0 0 4 0 0
0 0 0050 Puc. 3.3. I'pacdudeckoe npencrabieHne COOTHOLeHU: [3.3] npu
00 0 0 0 6 E=0.55=0.5~y=1
1 2 3 4 k
‘ | oo
| ! (@)
L
‘ ‘ [3.4] /Léa)(T,w)L;(f)(T, ypthe TN (7, y)dr =
0
k+ o)!
u, ecin k = s;
= klyatl
0, uHAYe.

Marpuna 3uavennit npu k = 0..5; s = 0..5:

1

M[3_4] = ryaJrl X

al 0 0 0 0 0

0 (a+41)! 0 0 0 0
<0 0 (a +2)! 0 0 0

0 0 0 (a + 3)! 0 0

0 0 0 0 (a + 4)! 0

0 0 0 0 0 (a + 5)!

Puc. 3.2. I'paduyeckoe npeacrabieHue cooTHomenud [3.2] npu
k=0.5,s=0.5y=1
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”nga)HZ//“"‘r/ I o

Puc. 3.4. 'pacduueckoe npencrapienue

8.5 [ PO P (r ) =
0

Puc. 3.5. 'padudeckoe npeacrasienue cooTHomenus [3.5] npu
k=0.5,s=0.5y=1

L2 -

3.10% 7

2.10% 7

coornomenns [3.4]npu k =0.5uk=s:a)y=1, a € [0;5];6) vy € [1;6],a =1

ecnu k = s;

nuHa4e.

o0
[3.6] /Legs(n ¥)Legi(r,v)dr =
0
1
, ecum k = s;
={ 292k +1)
0, UHAYE.

Puc. 3.6. I'padudeckoe npeacraBieHue cooTHOImeHus [3.6] npu
k=0.5,s=0.5y=1
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oo
871 [ PO PO (1)
0

é, ecnu k = s;
— 7(4]6 =+ 3)
0, HHAJe.
Marpuna 3uauenuit npu k = 0..5; s = 0..5:
1/3 0 0 0 0 0
0 1/7 0 0 0 0
M _ i 0 0 1/11 0 0 0
S 0 0 1/15 0 0
0 0 0 0 1/19 0
0 0 0 0 0o 1/23

e -
1/@ —

Puc. 3.7. I'padudeckoe npeacrabieHne cOoTHomeHud [3.7] npu
k=0.5,s=0.5y=1

8.8 [ PO P (r )
0

1
— , ecau k = s;
=< 2v(k+1)
0, wHaYe.
Marpuna 3nadenust npu k = 0..5; s = 0..5:
1 0 0 0 0 0
0 1/2 0 0 0 0
1 1o 0 1/3 0 0 0
Miz.s) = 24 [0 0 0 1/4 0 0
0 0 0 0 1/5 0
0 0 0 0 0 1/

v

Puc. 3.8. I'paduueckoe npeacrasieHue coorHomenud [3.8] npu
k=0.5,s=0.5y=1

oo
13.9] / PO (7,7 P20 (7, y)dr =
(0]

1
— ! (2k+3)
0, WHaJe.

ecnu k = s;

Marpuna 3navenuit npu k = 0..5; s = 0..5:
1/3 0 0 0

0 0
0 1/5 0 0 0 0
0 0 1/7 0 0 0
Mis.o) = 2 | o 0 0 1/9 0 0
o 0 0 0 1/11 0
0o 0 0 0 0 1/13

Puc. 3.9. I'padudeckoe npeacrabienue cooTHomenus [3.9] npu
k=0.5,s=0.5y=1

oo
[3.10] /Ps(a‘O)(T,v)P,E""O)(Tﬁ)dT:
0

1

= ev(2k+a+1)
0, WHaIe.

, ecan k = s;

Marpuna suavenuit npu k = 0..5; s = 0..5:

Mz.101 = a X

(Tlm 0 0 0 0 0
0 CE) (1) 0 0 0
o I A S
0 0 0 “S” —Ll 0
(a+9)
0 0 0 0 Wlm
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a,0 ' “
[ R

Puc. 3.10. I'paduveckoe npeacrasnenue coornomenud [3.10] mpu k =0.5uk=s:a) y=1,c=2, a € [0;5]; 6) v € [0,5;5,5], c = 2,

a=1
o0 oo
(0,1) (0,1) POV =y - 0,2 0,2 (0,2)
[3-11] /PS (my)P (s )n (r,7)dr = 3-12] /Ps( D) PO (7, 00 (7, ) dr =
0 0
1 1
— , ecm k = s; ecrmm k = s¢
=< 4y(k+1) =< 29(2k+3)’ ’
0, WHAYe. 0, AHAYe.
Marpuua 3uavenuii npu k = 0..5; s = 0..5: Marpuna suagennit npu k = 0..5; s = 0..5:
1 0 0 0 0 0 1/3 0 0 0 0 0
0 1/2 0 0 0 0 0 1/5 0 0 0 0
1o 0o 1/3 0o 0 0 1o o 17 o 0 0
Miz.11) = o 0 0 1/4 0 o | Miza9) = a 0 0 0 1/9 0 0
0 0 0 0 1/5 0 0 0 0 0 1/11 0
0 0 0 0 0 1/6 0 0 0 0 0o 1/13
0 1 2 3 4 k 0 1 2 3 4 k
7/ | : : 77777 | W/ 7777777777 : 77777
i , i o ‘ )T B
b D)) ) o 2
3 3. -
I 4. - -
3 L L e Y4 K
Puc. 3.11. I'pacduveckoe npencrasienne cooTHomenus [3.11] npu Puc. 3.12. I'pacduyeckoe npeacrasieHne cooTHomwenus [3.12] npu
k=0.5,s=0.5vy=1 k=0.5,s=0.5y=1
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Marpuna 3navenuit npu k = 0..5; s = 0..5:
Mizazp = — X
oo . Y
0.,8) 0,8 PO (s, [GEm] 0 0 0 0 0
[3.13] /Ps( (r, ) PO (7, )P Y (7, yydr = & s 0 0 0 0
1
i : o I T A S S
——————, ecm k =s; (B+T)
= Y2k +8+1)’ ’ 0 0 0 0 GEEo) 0
0, HHaYE. 0 0 0 0 0 [cESSY]
(T A S

Puc. 3.13. I'pacduaeckoe npencrasienne coornomenns [3.13|npu k =0.5uk=s:a)y=1,c=2, a € [0;5]; 6) v € [0,5;5,5], c = 2,

o =
3.2 PacuimpeHHbIE COOTHOMIEHUS
OPTOIrOHAJIBbHOCTH
oo
(1)
314 [ L0 L )
0
k+1
+ , ecau k = s;
42
_ k
——5, ecm k=s+1;
ol
0, uHa4e.
Marpuna snauenuit npu k = 0..5; s = 0..5: Puc. 3.14. I'pacdutieckoe npeacrapienue cooTHomenu: [3.14] npu
1 -1 0 0 0 O k=0.5s=0.5y=1
0 2 —2 0 0 0
_1]o o 3 -3 0 0
Miz.ag ~52]0 0 0 4 —4 0
0 0 0 0 5 -5
0 0 0 0 0 6
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oo
8.15] [ TLu(r)Li(r)dr =
0
k+1
ks , ecimk=s—1;
)
2k +1
_ 7@2 , ecau k=s;
-5 ecnn k= s+ 1;
v
0, WHAYe.
Marpuua 3uagenuii npu k = 0..5; s = 0..5:
1 -1 0 0 0
0 0
0

Puc. 3.15. I'pacduveckoe mpencraBieHne COOTHOMEHH [3.15] npu
k=0.5,s=0.5y=1

(3.16] /LQQ)(TW)L;(;)(Ev)u{Lg)(m)}(Tw)dT=
0

(h+1)(k+2)

o ’

_ ) k(k+1)

43
0, wHade.

ecnu k = s;

s ecim k= s+ 1;

Marpuna 3uavennii npu k = 0..5; s = 0..5:

2 -2 0 0 0 0
0 6 —6 0 0 0

1]1o o 12 -12 0 0
M[3-161*73 0 0 0 20 -20 0

0 0 0 0 30 —30

0 0 0 0 0 42

Puc. 3.16. I'pacduveckoe npencrasiaenne cooTHomenus [3.16] npu
k=0.5,5s=0.5;y=1

o0
(1)
[3.17] /TLgl)(T,“/)Lk(T,v)M{LSI 0 (7, y)dr =
0
k+1)(k+2
_%7 ccmn k=5 — 1:
Y/
3k+2)(k+1
7( + )3( + ), ecan k = s;
~
= 3k+ 1)k
- 7%7 ecin k=s+1;
y
k(k—1)
— ecnn k = s+ 2;
v
0, WHade.

Marpuna 3uauenuit npu k = 0..5; s = 0..5:

2 —4 2 0 0 0
-2 10 -—14 6 0 0
M _1 1o —6 24 —-30 0 0
[3.171 = 3 0 0 —12 44 —52 0
0 0 0 —20 70 —80
0 0 0 0 —30 102
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Puc. 3.17. I'pacdudeckoe npencrasiaenue coornomenns [3.17] npu
k=0.5,s§=0.5y=1

-1, eciau k> s;
OL
Ls(7,7) OLr(n, ) dr =

oo
1
3.18 / ——, ecau k = s;
[ ] or 2 ’
0 0, nHaYe.
Marpuna snadenuii npu k = 0..5; s = 0..5:
—-1/2 —1 —1 —1 —1 —1

Puc. 3.18. I'pacduyeckoe npeacrasienue cOOTHOUeHUA [3.18] npu
k=0.5,s=0.5y=1

oo
[8.19] /LS(T,'y) (/ Lk(’T,’Y)dT)dT =
0
2
— ecnu k = s;
5
= { 4(-1)kts
5 , ecau k < s;
Y
0, HHadJe.

Puc. 3.19. I'pacduueckoe npencraBieHne COOTHOEHu: [3.19] npu
k=0.5s=0.5;y=1

oo
[3.20] /LS(T, ) (/ 7L (T, ’y)dT)dT =
0
2k
- ecma k=s+1;
v
2(4k + 1)
— ecnu k = s;
Y
_ 2(7k+3
- —(7;—), ecin k= s — 1;
s
2(8k + 4)(—1)k+s
A
y
0, wHAaYe.
Marpuna 3uavennit npu k = 0..5; s = 0..5:
2 —2 0 0 0 0
—6 10 —4 0 0 0
M _ i 8 —20 18 —6 0 0
[3-20] = ~3 | —8 24 —34 26 —8 0
8 —24 40 —48 34 —10

-8 24 —40 56 —62 42
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[3.22] /TLS (T,V)Lil)(T,w)dT =
0

k+1
%2 , ecnu k = s;
= +1
T )———5 ecau k=s—1;
5
0, WHaYe.
Marpuna suadenuii npu k = 0..5; s = 0..5:
1 0 0 0 0 0
—1 2 0 0 0 0
1 0 —2 3 0 0 0
Mis.221 = 2o o -3 4 0 of
0 0 0 —4 5 0
0 0 0 0 -5 6
-4

Puc. 3.20. I'pacduveckoe npencrasienne cooTHomenus [3.20] npu
E=0.5s=0.5y=1

7 ! k>
1 —, ecmm k> s;
B21] [ L)L radr =477 ’
s 0, wuHaue.
Marpuua 3uauvenuii npu k = 0..5; s = 0..5:
1 1 1 1 1 1
o 1 1 1 1 1
1fo o 1 1 1 1
Mp2u=210 0 0 1 1 1
0O 0o o o 1 1
0O 0 0O O o0 1
9 3 4 k Puc. 3.22. I'paduyeckoe npeacTapieHne COOTHOWeHus [3.22] npu
””””” I k=0.5,s=0.5;y=1

7 8L(1)(T v)
[3.23] /LS(T,W)#dTZ
R or
: } 0
' ' 2(k — 1
' —%, ecau k > s;
,,,,,,,,,, L _ 1
- 3 econ k = s;
0, uHaYe.

: | Marpuna 3uauenuit npu k = 0..5; s = 0..5:
st =] \ -1/2 -=3/2 —-5/2 —=7/2 —9/2 —11/2

0 —1/2 —3/2 =5/2 —7/2 —9/2

Puc. 3.21. I'pacduveckoe npencraBieHne COOTHOmEHHs [3.21] npu M3.23) = 8 g _})/2 :?;; :g?g :g?;
k=0.5,5=0.5v=1 0 0 0 0 —1/2 -5/2

0 0 0 0 0 —1/2
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Puc. 3.25. I'pacduaeckoe npencrapsienue cooTHomenus [3.25] npu
k=0.5,5s=0.5y=1

% @
[3.26] / Lo 2 T 4

or
0
k— 1)?
—(%), ecau k > s;
— 1
—5 ecnu k = s;
0, WHate.

Marpuna 3navenuit npu k = 0..5; s = 0..5:

-1/2 -2 -9/2 -8 —25/2 —18

0 -1/2 -2 -9/2 -8 —25/2
0 0 -1/2 -2 —9/2 -8

Mis.20) = 0 0 0 —1/2 -2 —9/2
0 0 0 0 —1/2 -2

0 0 0 0 0 —1/2

Puc. 3.26. I'paduveckoe npescrasienne cooTHOmWeHud [3.26] npu
k=0.5,5=0.5y=1

oo
oLV (r,y)
3.27] /Lil)(ﬂv)ikt% plb Y (7, y)dr =
0
1
st , ecau k > s;
k11
= V\—-———, ecmk=-s;
~
0, nHaYe.

Marpuna 3uauenuit npu k = 0..5; s = 0..5:

-1/2 -1 -1 -1 -1 -1

o -1 -2 -2 -2 -2

1] o 0 -3/2 -3 -3 -3

M2 =21 o 0 0o -2 -4 -4
0 0 0 0 -5/2 -5

0 0 0 0 0o -3
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Puc. 3.27. I'paduyeckoe npeacrasieHne COOTHOLIEHUA [3.27| npu

k=0.5s=0.5y=1

T oL
[3.28] /TLgl)(T,v)ki
or
0
(s D(s+2)
2+2 ’
k1)
. 2
= 7y
s(s+1)
292 7

07

Marpuna snadenuii npu k = 0..5; s = 0..5:

7,7) “{Lgl)(mw)}(ﬂ y)dr =

ecma k=s+1;
ecau k = s;

ecmn k=s—1;

HHa4ve.

Puc. 3.28. I'pacduieckoe npencragienue cooTHomeHu [3.28] npu
k=0.5,5s=0.5y=1

T 8L<2)(T,'y) (2)
[3-29] /Lg)(T,'y)’?TM{Ls DY (7, y)dr =
0
1 2
TS I R
- kE+1)(k+2
= (Jrj’y(QJr)’ ecom k = s;
0, WHaJe.

Marpuna 3uavennit npu k = 0..5; s = 0..5:

-1 -2 -2 -2 -2 -2

0 -3 -6 -6 —6 —6

M _ 110 0 -6 —-12 —12 -—12
B2l =730 0o 0 -10 -20 -20

0 0 0 0 —15 —30

0 0 0 0 0 —21
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Puc. 3.29. I'pacdudeckoe npencrasienue coornomenus [3.29] npu

k=0.5,s=0.5,y=1

oo

ar? (s, )
[3.301 /TLEQ)(Ty 'Y)MN{L? (7'77)}(7—7fy)d7' =

or
0

(s+1)(s+2)(s+3)
3 ’
_3(k+1)(k+2)
- 2,3
s(s+1)(s+2)
23

)

0,

Marpuna 3navenuit npu k = 0..5; s = 0..5:

ecmn k=s+1;
ecin k = s;

ecma k=s—1;

HHa4e.

Puc. 3.30. I'pacduaeckoe npencrasiaenne coornomenus [3.30] npu
k=0.5,5=0.5y=1

oo
3.31] /Ps(o’l)(T,W)Legk(ﬂW)M{Ps(o'l)“’"’)}(r,v)dr:
0

1
- k= 1:
4(2’“?_1)7 ecaun s+ 1;
= Y———, ecmmk =s;
4(2k + 1)y
0, HHad4e.

Marpuna 3uauenuit npu k = 0..5; s = 0..5:

1/4 1/12 0 0 0

1/12  1/20 0 0

1/20 1/28 0
0 1/28 1/36 0

0 0 1/36  1/44

0 0 0 1/44

0
0
1 0
Mz.31) = —

vy

[=NeleloNo]
S o oo
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Puc. 3.31. I'pacuieckoe npencrasnaenue coornomenns [3.31] npu
k=0.5,s§=0.5y=1

(0,2)
8321 [ POV (7. Legn(r P DNy =
0

k—1

S k=52
42k - 1)k + 1)y ecma & =s+2;

ecma k=s+1;

=< 402k + 1)y’
k+2
——————, ecmm k =s;
4(2k + 1)(2k + 3)y
0, WHa4e.

Marpuna snadenuii npu k = 0..5; s = 0..5:

1/6 1/12  1/60 0 0 0

0 1/20 1/20 1/70 0 0

M _1fo 0 1/35 1/28  1/84 0
(3:32] = 0 0 0 5/252  1/36  1/99
0 0 0 0 7/572  1/44
0 0 0 0 0 2/195

Puc. 3.32. I'pacduieckoe npencrasienue cooTHomenus [3.32] npu
k=0.5,5s=0.5y=1

p0.2)

333 [ PO ()P0 (7P ) (1)
0

k
S k=s+1:
W+ )2k 1)y OmE=sth

K+ 2
Ak + 1)(2k +3)y

0, wHAYe.

, ecau k = s;

Marpuna 3uauennit npu k = 0..5; s = 0..5

1/6 1/24 0 0 0

3/40 1/30 0 0

1/21  3/112 0
0 5/144 1/45
0 0 3/110 5/264
0 0 0 7/312

[eNeNoNe]

1
M 3.33) = b

[eNeloloNo]
[eNelolo]
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Puc. 3.33. I'pacduaeckoe npencrasienue coorHomenus [3.33] npu
k=0.5,5s=0.5y=1

oo
_ op 0,
[3.84] /PS( 1720 )00 0
or
0
—(=1)k*s, ecam k > s;
1
= —3 ecnu k = s;
0, HHad4e.
Marpuna 3uavennii npu k = 0..5; s = 0..5
—-1/2 1 —1 1 -1 1
0 —1/2 1 -1 1 —1
0 0

0
0
0

Puc. 3.34. I'pacduveckoe npencrasieHne COOTHOIEHH [3.34] npu
k=0.5,s=0.5y=1

oo
oL
[8.35] /Legs(T, ’y)md'r =
or

0

—(=1)**+s, ecom k > s

1
=\ "3 ecmu k = s;
0, nHaYe.

Puc. 3.35. I'pacduyeckoe npencrasieHne coOoTHOweHus [3.35] npu
k=0.5,s=0.5;y=1

o0
op(/20) (1.
[3.36] /P§1/2v0> (7_7 ,Y)ki(/r'y)dT =
or
0

—(=1)kts, ecnu k > s;

1
=\ ecu k = s;

0, nHaYe.

Marpuna 3uauvennit npu k = 0..5; s = 0..5

-1/2 1 -1 1 -1 1
0 —1/2 1 -1 1 -1
_ 0 0 —1/2 1 -1 1
Mis.z6) = 0 0 0 —1/2 1 -1
0 0 0 0 —1/2 1
0 0 0 0 0 —1/2
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oP*% (1,7)
or

3.38] /Pf*o)(r, ) dr =
0

M3.38] =

s
Puc. 3.36. I'pacduieckoe npencrasiaenue coorHomenns [3.36] npu

k=0.5,s§=0.5y=1

[e'e]

[3.37] PO (7. 4)
/

aP"" (r,)
or

dr =

—(=1)k*s, ecmm k > s

1
> ecnu k = s;
0, HHaJe.

Marpuna 3uavenuit npu k = 0..5; s = 0..5

M3.371 =

Puc. 3.38. I'pacduieckoe npencrasienue coorHomeHus [3.38] npu
k=0.5,5s§=0.5y=1

T op{™0(r,
[3.39] / G S Gl )
0

or

: —(=1)**s, ecmm k > s

| 1

‘ = —3 ecnu k = s;
2! 0, nHade.
3‘ T

‘ 3.40] /PS(‘I/Q’O)(T, ) (/ PO (7 y)dr)ar =

‘ 0

' 2 k — g
4: m, eClId kK = S;

| — 4

‘ VN k< s;

‘ (45 + 1)(dk + 1)y2’ TS
8! 0, WHAaYe.

Puc. 3.37. I'paduueckoe npeacrasienue coorHomenusa [3.37] npu Marpuna snauennit npu k = 0..5; s = 0..5:

k=0.5,s=0.5y=1 M[3,40]:*2><
il
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2 0 0 0 0 0
4/5  2/25 0 0 0 0
o | a9 a5 281 0 0 0
4/13  4/65  4/117 2/169 0 0
4/17  4/85 4/153 4/221 2/289 0

4/21  4/105 4/189 4/273 4/357 2/441

N
. - W
Iﬂk
kS

Puc. 3.39. I'pacduaeckoe npencrapienue coornomenus [3.40] npu
k=0.5,5s=0.5y=1

oo

[8.41] /Legs (1,7) (/ Legy, (T,’Y)d’?’) dr =
0
1

T

- k .
25+ D)2k + 172 , ecau g < S5

0, HHad4e.

Marpuna 3uavennii npu k = 0..5; s = 0..5:

Mpa =5 177 1721 1/35 1/98 0

1/9 1/27 1745 1/63 1/162
1/11 1/33 1/55 1/77 1/99  1/242

1/2 0 0 0 0 0

1/3 1/18 0 0 0 0

1| 1/5 1/15 1/50 0 0 0
) 0
0

Puc. 3.40. I'pacduueckoe

[3.42]

MaTpuna 3nadeHui

M3.42] =

2/9

2 *

0
2/49
4/77

4/105

4/133

4/161

k=0.5,5s=0.5;y=1

0
0
2/121
4/165
4/209
4/253

2

(4k + 3)24~y2 ’

(4s + 3)(4k + 3)72

npu k = 0..5; s = 0..5:

0
0
0
2/225
4/285 2/361
4/345  4/437

[eNeNeNe)

[P0 w ([ 20 ar)ar =
0

npencTaBjeHne CooTHomeHus [3.41] npu

ecau k = s;

WHa4e.

coocoo

2/529

, ecaun k < s;
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/2 0 0 0 0 0

/2 1/8 0 0 0 0

™ _ 1|13 176 1718 0 0 0
B431= 25 | 1/4 1/8 1/12 1/32 0 0
1/10 1/15 1720 1/50 0

1/12 1/18 1724 1/30 1/72

Puc. 3.41. I'pacduieckoe npencrasiaenue coorHomenns [3.42] npu
k=0.5,s§=0.5y=1

Puc. 3.42. I'pacduieckoe npencrapsienue coorHomenus [3.43] npu
k=0.5,5s=0.5y=1

(oo}
oo
2,0 2,0
[3.43] / PO () ( / PO (r,7)dr ) dr = [3.44] / P& (r, ) ( / P3O (r,y)dr )dr =
0 0 .
1 k=s:
sz mRES SRRSO
_ 1 =y —————————, ectmk <s;
Grog e e @+ 9k apE ES
0, — 0, HHadJe.
Marpuna 3uavennit npu k = 0..5; s = 0..5:
1/18 0 0 0 0 0
1/15 1/50 0 0 0 0
M 1 ]1/21 1/35 1/98 0 0 0
(8441 = 73 [ 1/27 1/45 1/63 1/162 0 0
1/33 1/55 1/77 1/99  1/242 0

Marpuna snadenuii npu k = 0..5; s = 0..5: 1/39 1/65 1/91 1/117 1/143 1/338
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Puc. 3.43. I'pacduaeckoe npencrasienue coorHomenus [3.44] npu

k=0.5,5s=0.5y=1

[3.45] 7135(0‘*0)(7,7) ( / PO (7, y)dr)dr =
0

2

(2k+ +41)202'y2 ’

(25 + 3)(2k + 3)c242’

0,

[3.46] / Legs (7,7) P (r, 7)dr =
0

Marpuna 3uavennii npu k = 0..5; s = 0..5:

1/2 —1/4
0 1/
1 0 0
Mi3.46) = S| o 0
0 0
0 0

1/6
-1/6
1/6
0
0
0

ecnu k = s;

ecnu k < s;
WHa4e.
—1 k+s

L, ecaim k > s;
2'y(k1+ 1)

——— ecnu k = s;
2y(k+1)

0, HHadJe.
-1/8 1/10 —1/12
1/8 —1/10 1/12
1/8 —1/10 1/12
1/8 —1/10 1/12

0 /10  1/12
0 0 1/12

Puc. 3.44. I'paduveckoe npescrasienne coOOTHOmeHud [3.46] npu

[3.47] Legs(T,7)
/

k=0.5,5s=0.5;y=1

opOD :
k (r 'Y)d

or

T =

_(_1)k+s <2k+1_
2(k+1)

2s(s + 1) — 2k(k + 1)
2(k + 1)
2k 41

2(k +1)’
07

Marpuna suadenuii npu k = 0..5; s = 0..5:

Miz.ar =
-1/2  7/4
0 —3/4
| o 0
- 0 0
0 0
0 0

—17/6 31/8 —49/10

13/6  —27/8  9/2

—5/6  19/8  —37/10
0 —-7/8 5/2
0 0 —-9/10
0 0 0

>, ecm k > s;

ecau k = s;

HHa4de.

71/12
—67/12

59/12
—47/12

31/12
—11/12
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op(0?
k (T7 ’Y) d’T
or

[3.49] / Legs(m,7)
0
Caypes [ Gl +23) +1)
k) +s(s+1)
20k + )k + 2)

= s2(s+1)2
—_— |, ecnm k > s;
2(k+1)(k+2)
2
—( k+1), ecin k = s;
(k+2)
0, nHave.

Marpuna 3navenuit npu k = 0..5; s = 0..5:

Miz.409] =
—1/2 5/2 -—11/2  19/2  —29/2  41/2
0 -1 15/4 —153/20 63/5  —130/7
| o 0 —5/4  91/20 —46/5 15
=l o 0 0 —7/5  51/10 —145/14
Puc. 3.45. I'paduyeckoe npeacrasienne coOoTHOWEHUA [3.47| npu 0 0
k=0.5s=0.5y=1 0 0
0

[3.48] Legs(r,7)P{"% (r,7)dr =

0\8

(—1)k+s (k+1)(k+2) _
2y(k+ D)(k +2)
_ f& s ecim k > s; 2.
= 2v(k 4+ 1)(k + 2) |
! , ecnu k = s; ‘
~v(k+2) ‘
0, HHAYe. 3

Marpuna 3nadenu#t npu k = 0..5; s = 0..5:
1

Miz.a8) = ; X |

1/2 -1/2  1/2  -1/2  1/2 ~1/2 4!

0 1/3  —5/12  9/20 —7/15  10/21

Lo 0 1/4  —7/20 2/5 —3/7
0 0 0 1/5  —3/10 5/14 ‘ ‘ ‘ | | |
0 0 0 0 1/6  —11/42 A
0 0 1/7

0
o1 2
L /

0
1 Puc. 3.47. I'pacduieckoe npencrasienue coorHomenus [3.49] npu
0 %///

0
3 4 k
// k=0.5s=0.5y=1

o 7

Puc. 3.46. I'pacdpudeckoe npencrasienue coornomennus [3.48] npu
k=0.5s=0.5vy=1



I'1aBa 4

da30Bble NpeAcTaBICHUA OPTOTOHAJIbHBIX
b yHKIMIT

Omnpenenenue.
B obuiem Buge onpenenum dbazoBbie OpToroHasibHbe QYHKIMU BO BpeMeHHO# obsiacTu Kak [5]

)} Oy (T,
ST () = Y7, ) ija(T ?

®a30BOE MPEACTABICHNE OPTOTOHAIBLHBIX (PYHKIHA BO BpeMEHHOH obsacTty 06/1a7aeT CIeIYIOMIMEI OCHOB-
HBIMH CBOHCTBaMMU:

Red® [V ("1 (0) = 44,(0,);
/ tm@ "7 (j7)dr =~ (0, 7).

0
p L))
Li(r} OLk(7,7) (a1 1 ALY (r,7)
[4.1] @t (ir) = Li(r,y) + 5 = [a.2] ol TV () = LW () 4 T 0T
87— or
. Im@k(j‘r)‘: .
I —10 ° I
,20 .
j —30 -\ ¢ j
N\ - 0o g
0.5~ N\ ot 2 4N\ Ty 2
Re®i(j7) )~ 4 Re®y(jT) 4
Puc. 4.1. Bug dazoBoro npeacraBieHUs OPTOTOHAJIBHBIX Puc. 4.2. Bug $a30B0ro npeacTaBieHusi OPTOrOHAJIbHBIX
byukuuii Jlareppa 0-5 nopsiakos; v = 2 byukuuit Connna-Jlareppa 0-5 nopsiakos; v =2, a =1
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Im(bk(jr)~3
72045._4,.,,_,
—401‘.,,4‘/,,,”
*6043»,”",.,,‘,,

—80~:”’7:77</‘

0N\ o
Re®y(j7) 4 3

Puc. 4.3. Buxg $ha30B0ro npeacraBiieHNst OPTOTOHAIbHBIX
dyukuuit Conuna-Jlareppa 0-5 nopsaakos; v = 2, o = 2

@, aL? (s, o)
;{CL’“ ( ’”}(jf):L@) oy 4 g 0L (T 7)_ (LY (ry}

8L(a) :
[4.4] @, M

or

(G7) = L (1,7) +

Re®x(j7) 4 4 Re®,(j7) 7
a) 6)
Puc. 4.4. Bun $hasosoro npeacrapieHusa opToroHanbubix Gysknuii Conuna-Jlareppa 2-oro mopsiaka: a) v = 2, a € [0;5]; 6) v € [1;4],
a=1
Im®y (57)°
20 7\
10 ©° .
0
~10 .
(P20
[4.5] @, " () = !
(=1/2,0) -1 -7 - _ -\
—1/2,0 0P () _ NURUEREN .
:P,E / >(7','y)—|—]7]C . e R .
or 0= SN T S~ 1 0
0,5 <~ N oo
y 3 2

Re®i (i), 4

Puc. 4.5. Bug daszoBoro npeacraBieHUs OPTOTOHAJIBHBIX
dbyuknuit dkobu 0-5 nopaakos; ¥ = 0,5, ¢c =2, a = —-1/2, =0
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L . OLegk(7,7)
[4.6] ®L T} (jr) = Legy(r,7) tiT—
Im®y (57) : :
20 - Tl R I
0 \
—20 - -
—1 i . )
-0,5 0 o . oo
0,5 ~ " N o7 T 1
Re® (j7) k o4 3
Puc. 4.6. Bung dazosoro npeacrasiieHns 0PTOrOHAJIBHBIX
yukuwuii Jlexkangpa 0-5 mopsakos; v =1, ¢ =2
[¢s} JI
(1/2,0)
{P (M}, .
[4.7] @, F (jr) =
ap(1/2»0> T
_ p20 (4 OB T ()
or
Im®y, (57) :
2 -
0 -
—20 - -
-1 - RN §
—-0,5 0 N\ R o
0,5 ~ 2 1
Redy(jr) , a4 °

Puc. 4.7. Bun da3oBoro npeacrasieHns 0PTOrOHAJIBHBIX
dyuknuit dkobu 0-5 nopaakos; ¥ = 0,5, ¢c =2, a =1/2, 3 =0

0P (r,7)
or '

P(l’o) T,
[a.8] ol T iny = PO (r ) 4

Im®y (§7)

10 -~

10 -

71 ’\i
—0,5 ~.
0

0,5 N
Redy(jr) 4 3

Puc. 4.8. Bug da3zos0oro npencraBieHnss OPTOrOHAJIBHBIX
bysakuuit Axobu 0-5 nopsaakos; ¥y =0,5,c =1, a=1, =0

(2,0) op(20
14.9] @I{CP’“ ( w)}(jT) _ P,SQ’O)(T,V)—&-j i g (T,’Y)‘
T

Im® (§7)

20 -

0~ N T

0,5~ N Iy 1
3

Re®y (7)) 4

Puc. 4.9. Bug da3osoro npeacraBieHUus OPTOrOHAJBHBIX
byukuuit Axobu 0-5 mopsakos; v = 0,5, c =2, a =2, =0

aPL™ (r,~)

{p,gw)(,,ﬂ( )
or

[4.10] @, i) = PO (r,y) + 4
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Im® (57) | A
0- | Im®, (j7) -
! \“ 710’5"
: ‘ —20"3"
—10 -7 —50
:03

0,5 < \V . -1
Re®i(jr) , 4 2

a)

Puc. 4.10. Bun $a30B0ro npecTaBiIeHUs] OPTOrOHAJNBHBIX byHKImi SIkobu 2-oro mopsaaka: a) v = 0,5, ¢ = 2, o € [0; 5], B = 0; 6)
v€1[0,52,5], c=2,a=1,8=0

(0,2) orP©) (7.
ez o O oy — p0D (g 40T,

(0,1)
POz}, . 0,1 0P, (1,7) or
[4.11] @, k (jT):Plg )(T,'y)—l—]ai.
T
Im® (57) :
Im®y, (57)- 200
: : 100\
50 1 :
: ; 0--
0 ? ~100 -
: 3 —20t T
—50 - - ‘ —10-% 7 e N Tl e e
‘ j 0 <" T LN\ o 0
-5 o 1007778 ; 2 L
! Re®y(j7) k4
S AR ) / 1 Puc. 4.12. Bun dhazoBoro npeacrasiieHnsi OPTOrOHAJIBbHBIX
Re®y, (j7) & 4 3 bysxnuit Axobu 0-5 nopagkos; v =0,5,c =2, a =0, =2
Puc. 4.11. Bung dazoBoro npeacraBjieHusi OPTOrOHAJIbHBIX («,0) 9 (,0)
o Pl P T
byuknuit fdkobu 0-5 nopsaaxos; v = 0,5, c =2, a=0,=1 [4.13] @I{C k (TW}(]‘T) — PIS%O) (r,7) +jk7(77)

or
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“ai‘,{ﬁas e

40

—60--- T

“::”’:»» % ) )
Redi(jr) , 4 3 Redy (jr) 7
a) 6)

Puc. 4.13. Buza $a30B0ro npeacTapieHusl OPTOTOHAIbHBIX dyHKIui Skobu 2-oro mopaaka: a) v = 0,5, ¢ =2, a =0, 8 € [0;5]; 6)
vy €[0,5;2],c=2,a=0,8=1
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I'maBa 5

NuTerpajibHbIE IIPeJiCTaBJICHUS
OPTOTOHAJbHBIX (PYHKIINIIA

Omnpenenenue.

JlammHoe ompeneneHne OPTOTOHAIbHBIX (DYHKIUI BBEACHO Kak obOparHoe mpeobpazopanne Pypne

() = / WY () exp(jeor ) du.
0

[5'1] Lk(Tv 7) =

5.2] L{M(r,~) =

1)k(’€+ / s((2k+2)¢) 005(7 tan¢) -

0

SR+ Dk +2)

@)y =
5.3 L (r.7) s

/2
X / cos((2k + S)qb) cosd)cos(% tan (;S) do.
0

20+ (—1)F(k + a)!

(@) —
5] L) =

/2

></cos((2k+a+1)¢>)(cos¢>)o‘_lcos(%tand))dd).

0

[5.5]

[5.6]

PO () = =

/2

0
/2
/ cos| ¢+
X
0
k—1

4k
+2 Z arctan (43 ::: 1

s=0
cos((4k + 1)y7/2tan
X

/ cos((4k + 1)y7/2tan ¢)dq§7

1
tan qb)) X

¢)d¢

cos ¢

Legi(1,7) = =

/2

0
/2
/ cos (¢+
X
0
k—1

2k
+2 Z arctan (25 ::: 1

o cos((Qk +1)y7 tan ¢)

)

cos((2k + 1)y7 tan ¢) do,

1
tan qb)) X

cos ¢

do,

ecau k = 0;

ecau k > 0.

ecnn k = 0;

ecau k > 0.
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112 n P P 1) y 7
(1/2,0) _2 (0,1) 4k+1)
5.7 P, T,7v) = —X 5.11] P ) =
[5.7] k (r.7) g [ | k () w(2k + 3)(1 — eXP(*Q’YT)) )
/2 e
/ cos((4k + 3)y7/2tan ¢)d¢, ecom k = 0; / cos | arctan <2k +1 tan ¢> X
0 2k +3
s ’ % + 1
o / cos (¢>+ x cos | ¢ + arctan (2k i 3 tan qb)) X
0
2k+1 t
2 t. k+3 t x COS(( );T = ¢) de, eciu k = 0;
cos
+ Z arctan 3 an ¢> X /2
2k+1
4k + 3 2t X
y cos(( + )'y‘r/ an (,b) ’ I / cos (arctan <2k T3 tan ¢)> X
cos ¢ 0
2k +1
t —t
X cos| ¢ + arc an( 213 and>)+
(1,0) _2 1
[5.8] Py, (7;27) T x X +2 Z arctan ( 1 1 tan (1))) X
cos((2k + 1 ta
cos((k + 1)y7 tan d))d(i), ecau k = 0; X (( cos);m— n¢>) do, ecau k > 0.
0
/2
/ cos <q5+
% 0
+2 Z arctan t1 tan (;5) X
1
(k+ )yt
X COS( + 1)y tan d)) do, ecau k > 0.
cos ¢
, 8(k+1)(k+2)
2.0) 2 (5.12] PO () = .
[6.9] P77 (1,v) = g (2k +3)(2k + 5) (1 — exp(—277))
g w/2
/2 2% + 1
/ cos((2k + 3)y7 tan ¢)do, ecnu k = 0; cos| arctan 2k + 3 tang | | x
0
0
T 2k+1
/2 X cos | arctan ( + tan ¢) X
/ cos| ¢+ 2k +5
X
2k +1
0 E—1 X cos| ¢ + arctan (;tanqﬁ)#»
2k +3 2k +3
+2 Z arctan tan ¢ X
25+ 3 2k +1
+ arctan [ ——— tan ¢ X
cos((2k + 3)yT tan ¢) 2k +5
x a9, ecou > 0. cos((2k + 1)y7 tan ¢)
cos ¢ x b do, ecan k = 0;
cos ¢
1) =/2
X — 2k+1
(,0) 2 T / cos | arctan tan ¢ X
[5.10] P> (r,7) = =x 2k + 3
™ 0
™ 2k +1
/2 X cos | arctan ( + tan ¢) X
cos((Qk + a+ 1)eyr/2tan ¢)d¢, ecnu k = 0; 2k+5
5 2k + 1
t t
%2 < X cos| ¢ + arc an(2k+3 an ¢
/ cos| ¢+ 2x 2k +1
t t
X 0 + arc an(2k+5 anqb)-l—
k—1
k 1 2k+1
X Z arctan (25 ::: Oéj:l tan¢)> X +2 ;)arctan (25——::1 tan¢)> X
2k 1 2t 2k+1 t
x COS(( +at Deyr/2tang) dé,  ecam k> 0.  C05((2k + 1)y7 tan ) do, econ k> 0.

cos ¢

cos ¢
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5.13] PV (r,4) =

_ 2841 (k + B)!(2k + 1) “

B
mk!(1 — exp(—ZC'yT/Q))B H (2k+2p+1)
p=0

7r/2
2k 41
/Hcos arctan( * tan ¢> X
2k +2p+1

X cos <¢+

2k+1
Z arctan ( - tan (;5) X
2k+2p+1

cos((2k +1)ey/2tan §)
(cos 9)?

2k +1
X / H cos <arctan (m tan (i))) X
4

de, k =05

2k 41
+Zarctan (2k+2p+1 tan¢>+

k 1
2k +1
2 t t
+ ;)arc an(2 1 an¢)>><
cos((2k + 1)cyT/2 tan ¢)

(cos ¢)?

de, k> 0.
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I'maBa 6

AnanuTmdeckune npeJcTaBJeHs B
JaCTOTHOI 00JIacTH

Omnpenenenue.

JL71st IpeicTaBIeHNsT OPTOTOHAJIBHBIX (DYHKIINI B YACTOTHON 00JIACTY MMEET MECTO PSAJL OMIPEIeIeHNi B 3aBH-
CUMOCTH OT JaJjibHelniero npuaoxenus. Hanbosee pacuipoCTPAHEHO CIELYIOIEe ONPEIEIeHIe, U3BECTHOE KaK
npeobpazopanne Oypbe opToroHanbHBIX GyHKIHIA[I, 1]

WD) () = / () exp(—jeor)dr.
0

B ornmyme or BhIMIENPUBEAEHHON XapaKTEPUCTUKU mpeobpasoBanne Pypbe OPTOrOHAIBHBIX (DUIBTPOB B-
nsiercss GU3NIECKN pean3yeMbim [6]

Vo () = / Ui(7,7) exp(—jer) e (7, 5)dr.
0

SHAYUTETHLHO PE¥Ke UCTIOIB3YETCs OnpeIesenne mpeobpasopanus Oypbe MPOM3BOIHBIX OPTOTOHATBHBIX (DYHK-

{UV!k(TvW)
wait W' 77 (jw).
6.1 IIpeobpazoBanue @Pypne 6.3] W,Eg]{L"(T”)}(jw):f( 1)* cos px

OPTOrOHAJIbHBIX (DYHKI[Uii 2
x exp(—j(2k + 1)¢), ¢ = arctan —.
v

YHacTuble ciayyan ans npeobpazosanusa Pypee dyuknuuit 0-5 mo-
PAIKOB:

[6.1] Wl (o) = Wi ) = ——s
k
1 k —7y )S (L1(m)} jw — /2
- - D SR wiELT DY sy = ;
jw+’y/2§)(kfs> (jw+'y/2 ! () (o +7/2)?
. jw —/2)*
WAL (o) = %
[2H{L(r 1)} 1 jw*“//Q)k {La(rm)} (jo —/2)°
6.2] W = . W , ;
6.2 W 0= T G s eyt
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W B () = U =7/
(jw +~/2)%"
WA} (o) = (Gw—1/2)"
(Jerv/Q)6
k',
4’
30
271
1 “ - ImWy, (jw)
s - - -0,2
e -0
0- S —-0,2

0,4 _o/ S,
ST02 00 02 Rewy(jw)
Puc. 6.1. Bung npeo6pa3osanust Pypbe OpTOroHaJbHbIX (DyHKIUHA
Jlareppa 0-5 nmopsinkos; v = 4

k
! k+1 —y )
_jw—&-’y/QSgo(k—s)(jw-i-v/Q '
LM (rn} 1 (jw—'y/2>’““
6.5] W ke jw)=—[1—- [ —— .
651 W, G = (1= (225

W,
WE]{L;C ( ,’v)}(jw)

1 L(l) T, .
[6.4] WI£ HLy( W)}(jw)*

[6.6]

1

2
,(1+(_1)kexp(—j(2k+2)cp)), = arctan—w.
0 o

Yacrtuele cayyan aas npeobpasosanus Pypee dynkmuit 0-5 no-

PAIKOB:
W{Lél)(fﬁ)}( o) = 1 .
0 jo+7/2
(1) 24
Wi DY Gy o e
(Jw +~/2)
W (7 2/4 — 302
W2{L2 ( 77)}(,w): ’Y‘/ W3;
(jw +v/2)
W;Lél)(m)}(jw) _ 7w — dju’
(Jw + 7/2)4
W:Lgl)(ﬂw)}(jw) _7 4/16 — 5y%w? /2 + 5w4.
(jw +~/2)°

wirs ey (o) = 3v1jw/8 — 5y%jw® + 6jw!

(jw +7/2)°

-—0,1
, - —0,2
ReWy (jw)
Puc. 6.2. Bug npeobpaszopanus Pypbe OpTOrOHAJIBHBIX MYHKIIUH
Coununa-Jlareppa 0-5 nopsaakos; v =4, a =1

0 0,1 0,2 0,3

Wél]{L}f%r,w)}

[6.7] (jw) =
k
_ 1 k+2 — )5
- jw+'y/2sz:0<k—s)(jw+'y/2 '
@,
6.8 Wl Gy L
v
jw — /2! }
A Ve -1 — /2 k+1)].
X K(j“““”ﬂ) (Jw v/ )+7( +1)
@
[6.9] WE]{L’“ (T”Y)}(jw) _ %X
o [ EP(=59) + (=1)* exp(—j(2k + 3)¢) R4l
2cos ’

2w
@ = arctan —.
Y

Yacrable cayuan gaa npeobpaszosanua Pypwe dbynkuuit 0-5 mo-

PAIKOB:
W{Lg%,w(,w): 1
© Jw+v/2°
WI{LYL))(TW)}('Q}): v/2 4 3jw
(jw +/2)?
e 2/2 + 2yjw — 6w?
WZ{LQ (n)}(jw): v/ .+ Yiw 3w i
(Jw+7/2)
(2) 3 2. _ 2 _ .3
{Ly (r, )}, . /4 + 5y jw/2 — 5yw 10jw
w3 T (w) = ;

(jw +~/2)*
1

=———— (37" /16 + 3% jw/2 —
(Jw+7/2)

— 157°w?/2 — 107jw® + 15w?);
(2

Ly T, . 1 5 .

WS{ 5 0 Gy = —————(37"/32 + 217" jw/16 —

(Jw+7/2)

—217%w? /4 — 357%5w% /2 + 35qw? /2 4 215w°).
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,:"(;0;703”‘”7“‘”””‘ :
ko ik :
4 v I
3 ‘ : ‘
2’ \—D : :
) . ” T ImWy (jw)

‘ - - - —-0,5
<,
0. 0 P
P , -1
0 0,5 1

L5 ReWy(jw)
Puc. 6.3. Bun npeobpaszopannus Pypbe OpTOrOHAJIBHBIX DYHKIMH
Coununna-Jlareppa 0-5 nopsaakos; v =4, a = 2

(@) (r
WI£1]{Lk (,W)}( )

[6.10] jw) =

k

1 k+a — s
T jwtq/2 2 <k—s)(jw+vv/2) '

s=0

4

ImWi ( j;u)
a)

Puc. 6.4. Bux npeo6pasosanusa Pypbe oproronanbusix dbyukuuii Connna-Jlareppa 2-oro mopsaxa: a) v = 4, a € [0;5]; 6) v € [1;5], a =1

(-1/2.0),
[6.12] w1t T} ey =

By fk+s—1/2 . 1
:Z<s)( _:—1/2 >(_1) (4s + 1)v/2 + jw

s=0

" ReWy (jw)

(@),
o1 WY Gy

a—1

(jw+«//2) w— /2 FHa

T (e (;w+3/z> B
okt 5 P
S )(W)}, e

Yacrabie cayuan gaa npeobpazosannsa @ypere dbyukuuit 0-5 mo-
PAAKOB:

() 1
WO{LO DY ) = ;
Jw+ /2
W{LE‘”(m)}(jw) _la—1)/2+ jwlat1)
! (jw +~/2)°
()
[FASUCE P 1 .
W, 2 K (Jw) = m(’yz(a2 +a— 2)/8+’Yjw(a2 -

—a+2)/2—w2(a2+3a+2)/2);
[TSUCEY 1 3 2,
w, 3 w)= —"""-—7(— w 2)(a+3) —
3 (jw) (jw+7/2)4( ¥+ (w +v/2)(a+3)
— (w4 v/2)% (e + 2)(a + 3) /2 — (jw + v/2)% (o + 3)!/(6)));
ey 1 4 s
w, (jw) = (jwﬂ/g)S(w 7 (o +7/2) (@ + 4) +
+ 72w +7/2)% (@ + 3) (e + 4) /2 — v (jw + 7/2)® x
x (a+ 41/ (6(a + 1)) + (o +7/2) (a + 4)!)/(24a!));
[SS2UCEY 9 1
wits W)= —
° () (jw +~/2)°
= 72w +7/2)% (@ + 4) (@ +5)/2 + ¥ (jw + 7/2)° x
x (o + 5)!/(6(a+2)1) — v(jw +v/2)* (a + 5)!1/(24(a + 1)!) +
+ (w +~/2)% (a + 5)1/(120a!)).

(=" +7"Gw +7/2)(a +5) -

g
4

2"

1". nReWk(jW)

o - L5
.\ 2
ImWy, (jw)
6)
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RI{PTH 2O (7))

[6.13] W, (jw) =
1
_ eciim k = 0;
v/2 +Jai
— X
=93 Gk +1)v/2+ jw
k—1 .
4 1 2 —
) [ QeI ode > 0,
o s +1)7/2 + jw
(—1/2,0)
[6.14] W]£3]{Pk (rn/)}(jw) _
2
= cos g exp(—j¢o), ecmn k = 0;
Y
——————— CO0S g X
=1 @ty o 7F
k—1
Xexp(j(apk +2 Z g05>>, ecau k > 0,
s=0
2w

= arctan ———.
), = arctan @+ 1)y

Yacrusle caydan ana npeobpaszopanus Pypre dbynkuuit 0-5 no-
PAIKOB:
(=1/2,0) 1
wo® T ) = s
/2 + jw
L v/2 — jw )
(jw) = - —;
(v/2 4 jw)(57/2 + jw)
(v/2 = jw)(5v/2 — jw) )
(v/2 4 jw)(57/2 + jw)(97/2 + jw)’
(=1/2,0) 1 2_ 3
w,iFs T} () = _ (/2= jw)
(13v/2 + jw) (v/2 + jw)
(57/2 — jw)(97/2 — jw)
(57/2 4 jw)(97/2 + jw)’

(—1/2,0)
{P, (1M}, . 1
W, 4 (Jw) = (

(=1/2,0)
Wi (r 1}

(RS20 (0

w, (jw) =

(/2 — jw)
17v/2 + jw) (v/2 + jw)
(57/2 — jw)(97/2 — jw) (137/2 — jw)

(57/2 + jw)(97/2 + jw) (137/2 + jw)’

(ST 20 (yy 1 (v/2 — jw)
T (21y/2+ jw) (v/2 + jw)
(57/2 = jw)(9v/2 — jw) (137/2 — jw)(17v/2 — jw)
(57/2 + jw)(97/2 + jw) (137/2 + jw)(17v/2 + jw)

R ECCEE

/- ImWy (jw)

~—0,5
0 v ;
ReWi (jw)
Puc. 6.5. Bug npeobpazoBanuss Pypbe oproroHaibHbIX QyHKIMH
fxobu 0-5 mopankos; Yy =1,c=2, a=—-1/2, =0

[6.15]

k
[{Lear (Y iy — S (FY (B 5Y 1y :
w0 Gy = 32 () L) O G e

s=0
[6.16] WEHLEgk(T”Y)}(jw) _
1
v+ e’
k—1 .
1 2s4+ 1)y — jw
(2k 4+ 1)y + jw 2s4+ 1)y + jw

ecnu k = 0;

, ecmu k > 0.
s=0

[6.17] W]£3]{Legk<‘r”\{)}(jw) _

1
— COoS ¢o exp(—jcpo), ecim k = 0;
vy

—_— X
={ @kt 1)y BFF

k—1
Xexp(j(gok +2Z<ps)>, ecoim k > 0,
s=0

w
@ = arctan ———.
(2k + 1)y
Yacrable cayuan gaa npeobpaszosanua Pypwe dbynkuumit 0-5 mo-
PAIKOB:
wiLeso(m )} L
0 ¥+ jw’
(Legr(r M)} (o v gw
w. (jw) = - !
! (v + jw) (3 + jw)
r —jw)(3y —J
W2{L6g2( D (o) = (j jw)( il jw) .
(v +3w)(By + jw) (57 + jw)
(v = jw)(3y — jw)(5y — jw) i
(v 4 3w) By + jw) (57 + jw) (Ty + jw)’
WiEesa D} () = 1L (=jw)By —jw)
(97 + jw) (v + jw)(By + jw)
(57 — jw)(Ty — jw) .
(5 + jw)(7y + jw)

(jw) =

WS{chg(Tw)}(jw) _
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{(Leas(rn} . v _ 1 (v — jw)(3y — jw)
s U) = Ay 1 70) (1 )3 T )
(57 — jw)(7y — jw) (97 — jw)

(57 +5w) (77 + jw) (97 + jw) '

0;0)

a

...
o A2

- ImWy (jw)

Lt 0,4
ReW, (jw)

Puc. 6.6. Bug npeobpazosanus @ypbe oproroHaIbHBIX QyHKIMM
Jlexxannpa 0-5 nopsigkos; v =1, ¢ = 2

0 0,5

[6.18] W, Jw) =
k k k+5+1/2 s 1
“X O )

WEHP’EI/Q’D) (r}

[6.19] ]w) =
1
o L o0 ecmn k = 0;
3v/2 +j1w
—_— X
=4 @k + 3)7/2 + jw
k-1 .
< T1 Us+3)y/2—jgw o
oy (s +3)7/2 + jw’
(1/2,0)
[6.20] w T Gy o
2
3 cos o exp(—Jj¢o), ecqm k = 0;
—F— COS X
=4 (ak+3)y 7k
k—1
X exp <—j(90k +2 Z <ps)>, ecmu k > 0,
s=0
2w

= arctan ———.
(pr = arctan Ak +3)y

Yacruble ciayvan gia npeobpaszosanuna Pypewe dbynxuumit 0-5 no-
PAAKOB:
(r§20 @y 1
W (jw) = 57
37/2 + jw
3v/2 — jw

20y .
(37/2+ jw)(77/2 + jw)’

wy (Jw)

(P20 ()

wl (o) — (37/2 = j) (T7/2 = jw)

(37/2 + jw)(T7/2 + je) (117/2 + jw)
S RS P 1 (37/2 — jw)
3 T Wv/2 4 jw) By/2 + jw)
(T9/2 — jw)(117/2 — jw)
(77/2 + jo)(117/2 + jw)

(1/2,0)
{P, (M}, . 1
W, 4 (jw) =

(3v/2 — jw)
(19v/2 + jw) (37/2 + jw)
(Tv/2 — jw)(11y/2 — jw) (157/2 — jw)
(Tv/2 4 jw)(117/2 + jw) (157/2 + jw)’
W{Pél/z‘m(fﬂ)}( ) = 1 (3v/2 — jw)
; T @3y/2 4 jw) (Bv/2 + jw)
% (77/2 — jw)(11y/2 — jw) (157/2 — jw)(19v/2 — jw).
(T7/2+ jw)(117/2 + jw) (157/2 + jw)(197/2 + jw)

ket

4

3%

27

o / TmWi (jew)
iy - A 0,1
(AR '17""*0,2

—0,2 0 0"2 - --—=0,3

0,4 Rewy (jw)
Puc. 6.7. Bug npeobpazosanus @ypbe oproroHaibHbiX QyHKIMA
SIko6u 0-5 mopsinkos; vy =1, c =2, a=1/2, =0

(1,0,
G.21] WA Gy

5k (k4 s . 1
=2 (OO ) e

(1,0)
B.22) WD G

1
¥+ jw’
= k—1 .
1 (s+ 1)y —jw
(k+ 1)y +jw = (s+1)7 +jw

ecim k = 0;

, ecau k > 0.
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BIH{PLO(

623 wl T Gy

Jw

1 .

— COos ¥o oxp(—]goo), ecnu k = 0;
Y

—  COS X
=S 1)y %k

k—1
X exp<—j(apk +2 Z gps)>, ecam k > 0,
s=0

w
= arctan ————.
. (k+ 1)y

Yacrtuele caydam ajsa npeobpaszosanus Pypre dynkmuit 0-5 no-

PAIKOB:
(1,0)
(g (.
W(J 0 K (JW): — 3
v+ jw
M@y v~ jw

Wy (jw) =

T i@y e
wirs ey gy gy —ge)
2 (v 4 jw) (27 + jw)(3y + jw)’
(v — jw)(2y — jw)(3y — jw)

(P$EO (2y

Ws U9) = 3 j) @y + 5) (3 + 30) by + 5)
W{Pil’o)mw)}(jw) _ 1 (v = jw)(2y — jw)(3y — jw)
4 (57 + jw) (v + 3w)(27 + jw)(3y + jw)
(4y — jw) .
(47 +jw)’
POy 1 (v — jw) (27 — jw)(3y — jw)
Wy (jw) =

(67 + jw) (v + jw) (27 + jw)(3y + jw)
(4y — jw)(5y — jw)
(47 + jw)(5y + jw) i

ko
4
3
2"
- S ImWa(Gw)

: /-0

Y ————1770,2
07 L. —0,4

0 0,5 o
’ ReWy (jw)

Puc. 6.8. Bung npeo6pazosanus Pypbe 0pTOrOHANLHBIX (DYHKIINA
Axobu 0-5 nopankos; y =1, c=1, a=1, =0

jw) =

O s

0
[6.24] W, '*

(2,0,
WP D) Gy

[6.25] jw
1
_ ecii k = 0;
3y + jw
= 1 (254 3)y — jw b0
, ecan .
(2k +3)y + jw - (25 +3)y + jw
a1 p(2,0)
[6.26] WEHP’“ ()} (jw) =
1 .
a cos o cxp(—]goo), ecau k = 0;
P X
={ 2k 1 3)y Ok

k—1
exp <—j (gpk +2 Z gas)), ecom k > 0,
s=0

w
@ = arctan ————.
(2k +3)y
Yacrable cayuan gaa npeobpaszosanua Pypwe dbynkuuit 0-5 mo-
PAAKOB:
(2,0)
{P (TN}, . 1
Wy 0 (jw) = s0—/=;
37 + jw
3y — jw

(2,0)

{P (r M}, .

wi = "T-2F
! U9) = Byt i)y 17

(3y — jw)(5y — jw) )

(3y + jw) (B + jw)(Ty + jw)’

W2{P2<2‘0’<m>} .

(jw) =

W{Péz’o)””’}(jw) __ 1 Br— @)y —jw) (Ty —jw)
3 (97 + jw) By + jw)(5y + jw) (Ty + jw)’
W{Pi2’°’<m>}(jw) B 1 (3 — jw) (57 — jw)
| -
)

11y + jw) (3y + jw)(5v + jw)
(Ty = jw) (97 — jw) .
(7 + jw) (97 + jw)’

wir ey 1 (B —iw)(By — jw)
° (137 + jw) (3y + jw) (57 + jw)
(Ty — jw) (97 — jw)(11y — jw)

—0,1 0 0,1

0,2 ReWy (jw)
Puc. 6.9. Bug npeobpazopanus @ypbe OpTOrOHANIBHBIX DyHKINH
Akobu 0-5 mopsinkos; vy =1, c =2, a =2, =0
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WEHP,E“"”(m)}

[6.27] (o) =
k
1
:Z(k)<k+s+a>(_1)s .
s=0 % 5+« (25 + a+ 1)ey/2 + jw
(c,0) -
l6.28] WOy o
1
S — o
(a+1)ey/2 + jw ecam
1
=9 Ck+a+ 1)c*y/2+jw><
k—1 ‘
<T1 (25 + o+ 1)ey/2 — jw e k0
im0 (s +ad1)ey/2 + jw’
(«,0)
l6.20] Wi Gy -
2
m Cos po exp(—jcpo), ecou k = 0;
2

P T E——— X
=9 2k+a+1)cy 08 Pk

k—1
X exp(j(g&k +2 Z gas)>, ecoim k > 0,
s=0

2w
(2k+a+ ey’

@) = arctan

YHactable cayyan aas npeobpasosanusa Pypee dbyuknuit 0-5 mo-
PAIKOB:
(0) (- 1
Wo{P0 T Gy =
(a+ Dev/2 + jw
() — (o + Der/2 = jw ,
((a + Devy/2 + jw) ((a +3)ey/2 + jw) ’
W{Péam(f’”)}(jw) _ 1 ((e + 1)ev/2 — jw)
2 ((a+58)ey/2 4 jw) ((a+ 1)ev/2 + jw)
((a+3)ey/2 — jw) |
((a+3)ey/2 4 jw)’
W{P?Ea,o)(ﬁy)}( o) = 1 (a4 1Dey/2 — jw)
3 ((a+ Tey/2 4 jw) ((a+ 1)ey/2 + jw)

Wl{P{‘**")(m)}

((a + 3)ey/2 — jw) ((a + 5)ey/2 — jw) ]

(e +3)ev/2 4 jw) ((e + 5)ev/2 + jw)

{0y 1 ((a+ Dev/2 = jw)
W, (Jw)

T ((a+9ev/2+ jw) ((a+ Tev/2 4 jw)
((a + 3)ey/2 — jw) ((a +5)ey/2 — jw) ((a + Tevy/2 — jw) )
((a +3)ev/2 4 jw) (e + 5)ev/2 + jw) ((a + T)ey/2 + jw)’

WP @y 1 ((a+ Dey/2 — jw)
’ (e +11)er/2 + jw) ((a+ Dey/2 + jw)
(o +3)e1/2 = joo) ((a + 5)ey/2 — jw) (@ + ey /2 — jw)
((a+3)ev/2 + jw) (@ +5)ev/2 + jw) (o + Tev/2 + jw)

(e +9)ev/2 — jw)

((a +9)evy/2 + jw) :

Puc. 6.10. Bun npeo6pazosanua Pypbe oproronanbubix pynkumii fdxobu 2-oro nopsaka: a) vy =1, ¢ =2, a € [0;5], 8 = 0; 6) v € [1;3,5],
c=2,a=1,=0

1),
[6.30] wT T Gy o

=2 (i)(k+§+1)<‘1>s<25+11)7+jw'

s=0

(0,1)
6.31] WI£2]{Pk ( ,w)}(jw) _ Z <1;) (k +z+ 1) «
s=0

cos s exp(—jps)

x (=17 (2s + 1)y

w
, @ =arctan ———.
(2k + 1)y

YHactable cayyan aas npeobpasosanusa Pypee dbyuknuit 0-5 mo-
PAIKOB:
(0,1) 1
P, , .
TR
v+ jw
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W{Pl(o’l)“’w}(jw) _ 1 B 3
' vHiw  3y+jw’
(0.1 (- 1 8 10
w2 Gy = — — — 4 —;
YHiw  3y+jw 5y +jw
(01, 1 15 45 35
W;Pj ( ,’Y)}(jw) _ _ — _ .
Y+ijw 3y +jw Sy +jw Ty +jw
(0,1) 1 24 126
W4{P4 (T'W)}(jw) _ _ E— _
y+iw 3v+jw  Sy+jw
224 N 126
Ty +jw 9y +jw’
(0.1) 35 280
WS{P5 (TY’Y)}(jUJ) _ _ S _
y+ijw 3y +jw 5y +jw
840 1050 462
Tytjw 9y +iw 1yt jw
CD(Q; 0) :

; ~0
) —0,2
o ko' , .- =04
0,5 ReWy (jw)
Puc. 6.11. Bun npeobpazosanusa Pypbe OpTOrOHAJIBHBIX
bynakuuit Axobu 0-5 mopsaakos; vy =1, c =2, a =0, =1
P2 (r}
[6.32] W, "k (jw) =
_i<k><k+s+2)( 1)* 1
s s (25 4+ 1)y + jw’
k
PP (e Ry (k+s+2
o83 WO Gy < 52 (0)(T )
s s
s=0
cos s exp(—J w
(L) lspsexp(ive) @
(25 + 1)y (2k + 1)y
Yacrtuele caydan aas npeobpaszosanus Pypee dynkmuit 0-5 no-
PAIKOB:
(0,2) 1
w0 Gy = ——
v+ Jw
0,2) 1 4
w T Gy =
y+iw 3y +jw
(0,2)
{P. (=N}, . 1 10 15
W. 2 w) = — + ;
2 U) = 5o "3y rw T 5y dw
(0,2) 1 18 63 56
wy™s T ) =

— — — + — — —3
Y+ijw  By+iw  By+jw Ty +jw’

W{Péo,z)(ﬂw)}(j )= 1 28 " 168
! vHiw  By+jw 5y +jw
336 210
Ty +jw 9y +jw’
(0,2) 1 40 360
wils O Gy = 2 R P
vy+ijw  3v+jw 5y +jw
1200 1650 792

T Ty w9yt w11y jw

(0:0)

27
; O ImWi(e)
1 AR ‘0,2
. e -0
o -0 —0,2
0 vs T 0,4
’ 0,5 ReWy, (jw)
Puc. 6.12. Bung npeotpazosanus Pypbe OpTOrOHAIBHBIX
bynkuuit Akobu 0-5 nopsakos; vy =1, ¢c=2, aa =0, 8 =2
(0,8)
[1{P, (7}, .
[6.34] W, " F (Jw) =
k
_Z(k)<k+s+ﬁ>(7l)s 1
= \s s (2s+1)ey/2 + jw

PP (. L ky k+ s+ 8
[6.35] W, (jw) = ;} (S) ( : )x
COS @5 exp(—jgos) 2w
_q)s TR JTE) = arctan ———————.
x(=1) (2s+ ey/2 7 Pre = arctan (2k 4+ 1)ey

Yacrable ciayuan gaa npeobpaszosanusa Pypwe dbynkuumit 0-5 mo-
PAOKOB:

©.8), 1
Wy Gy = s
cv/2 4+ jw
(0.8) 1 2
Wi Gy = — - Fri
cv/2 4+ jw  3ey/2 4 jw
0.8), 1 2(8+3
wiPs e Gy o __ _2AB+3)
cv/2 4+ jw  3Bey/2 4 jw
(B+3)(B+4)/2
5¢y/2 + jw
08 (+ 1 3 4
W;ps T} ) = _ (B + )
cv/2 4+ jw  3ey/2+4 jw
3B+4)(B+5)/2 (B+4)(B+5)(B+6)/6
5c7/2 + jw Tcy/2 + jw '
©.8), 1 4B +5
W4{P4 ( w)}(jw) _ (B +5)

cv/2 + jw - 3cv/2 + jw
2845B+6)B+7/3

L 3E+5(E+6)
Tey/2 + jw

5¢v/2 + jw
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(8 +8)! . " 5(4+6)(B+7) 5(,6’+6)(ﬂ+7)(6+8)/3Jr
24({304,5-)4)!(%7/2 + jw)’ 5c~y/2r + ng ‘ Tey/2 + jw o
W5{P5 : (T,’y)}(jw) _ 1 5(8 + 6) N 4 5(8 +9)! (8 +10)!

24(B + 5)1(9cy/2 + jw)  120(8 + 5)!(11cy/2 + jw)

cy/2 + jw a 3cv/2 + jw

(0;0)
.
2.
TN

LAY,

AN sssmme N N
c »»»» O ’ 072/ IrﬁWk(jw)
’ —05 -1 Wy () ReW,(jw) ~ —0,1

a) 6)

Puc. 6.13. Buzg npeobpasosanusa Pypbe OpTOroHaNIbHBIX dyHKumii SIko6u 2-oro nopazka: a) vy =1, ¢ =2, a =0, 8 € [0;5]; 6) v € [1;3, 5],
c=2,a=0,p=1

6.2 IIpeobpazoBanue Pypnbe
OPTOTrOHAJIBHBIX d)HJIprOB
[6.36] Vk[l]{Lk(Tx'Y)}(jw) — /" )
2 k k - ® s
:jw+v/2§)(k—s)(jw+v/2) ' S
37
T jw — 2 k e : (O
fo.97] VTP Gy — T (J2 08 K
Jw+7/2 \jw +~/2 0l 1
[6.38] VEHL"(T’W)}(]'UJ) =2(=1)* cos px
2w v
x exp(—j(2k + 1)¢), ¢ = arctan —.
Y
Yacrabie cayuan aas npeobpasosanust Pypore dbunbrpos 0-5 mo- 0, , )
PAAKOB: -2 —1 0 1 s
v MY Gy = ReVi (jw)
0 jw+~/2° Puc. 6.14. Bun npeo6pazosanus Pypbe opTOroHAIBHBIX
V{Ll("*"’”(jw) _ (jw — v/2) . dbuasrpos Jlareppa 0-5 mopaakos; v = 4
! (w+~/2)*
, jw —v/2)*
{0 g = T
e j6-39] v T ) =
VL) gy = 10w =9/2)7 ) Kk s
e R
VAT () = v —v/2)* (Jw +7/2)? = \k — s/ \ jw +7/2
! (jw+~/2)° "
. 2 . k
(st o 1w —7/2)° (6.40] V[?](L;i”(m)}( = v jw — /2
Vs (jw) = ————%. . k J ; 3\ = 5)
(jw +v/2) (]W+'Y/2) jw v/



124 Anamurudyeckue nmpejcTaB/eHns B YaCTOTHOM objactu

W,
BHLy ( w)}( w)

[6.41] V, jw) = 4(=1)F(cos ) x

2w
@ = arctan —.
Y

Yacrusle caydan amaa npeobpasosanus Pypwe dbuabrpos 0-5 no-
PAIKOB:

X CXp(_](Zk + 2)¢)a

@My, ~¥?

Vo 0 (Jw) = m;

VI{L(ll)(T‘”)}( ) = "/2'(jw - 7/23);
(jw +7/2)

VQ{LS)(m)} (o) = 72 (jw - 7/222 ;
(jw +v/2)

s ey gy e = 7/233;
(Jw +7/2)

V:Lil)(r,v)} (o) = 2 (jw - 7/2()54 ;
(jw +v/2)

A R C Lo 7/235
(Jw +7/2)

ko
4
K
3
2
.
0,
—4 _2 ’ 4 ,
0 2 ReVi(jw)
Puc. 6.15. Bug npeobpazosanusa Pypbe OPpTOrOHAJIBHBIX
dbunsrpos Coununa-Jlareppa 0-5 mopsiakos; v =4, a = 1
(2)
[6.42] v U TGy o
k
— 00 ( k ) ( - )S
(o +7/2)3 2=\ — s/ jw+ /2
BIASICY o jw—v/2\"
[6.43] v, T (Gw) = — = = .
(jw +~/2)° \Jw +7/2
(2)
[6.44] V,C[B]{Lk (Tﬁ)}(jw) = 8(—1)*(cos )3 x

2w
x exp(—j(2k + 3)p), ¢ = arctan —.
Yacrusle caydan amaa npeobpasosanus Pypwe dbuabrpos 0-5 no-
PANKOB:

@),
VB Y Gy

,,‘/3

_ P Uw—1/2)
(jw +~/2)*
@ 3 (jw —~v/2)?

s e gy L (Jw v/ 2 ;

(Jw +7/2)

7 (jw —/2)°

(2)
{Ly77 (M)}, .
Vi T (w)

@
[PASUCHII
Vg ? (jw) =

(o +~/2)° 7
V4{Lff)<r,v>}( ) = ~° (jw - v/224;

(Jw +7/2)
e Pl - 'v/2g5

(Jw +7/2)

k'
4’
3",
2"
O ,‘7-;7ilka(jw)
o
-5 ¢
0 5 ReVi(jw)
Puc. 6.16. Bun npeo6pazoBanusg Pypbe OpTOrOHAIBHBIX
dbunbrpos Conuna-Jlareppa 0-5 nopsiakos; v = 4, a = 2
AHES (r}
[6.45] V. Tk (Jw) =

a+1 k k _ s
T (w 17/2)a+1 ZO (=) (jw +77/2) '

(),
6.a6] VAT Gy

-(mm) " (B50)

jw) = (—1)*(2cos )1 x

(),
[6.47] Vk[3]{Lk ( ,v)}(

2
x exp(—j(2k + a+ 1)p), ¢ = arctan )
Y

Yacrable caydan muasa npeobpasosanus Pypee dbuabrpos 0-5 mo-
PAIKOB:

(@) .
VO{LO (,’Y)}(.

,ya+1

(Jo + '7/2)‘”1;
_ 2w —/2).
(jw +~/2)°T2"
7 (jw — v/2)%
(jw+7/2)°T 7

w) =
()

{L (r )}, .

v T )

(@),
ey G o
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Ve Gy 7 e = 1/2)° Ve G 7 e = 1/2)°
3 (jw + '7/2)a+4 ? 5 (]w + 7/2)a+6
V{Lf)(m)}( ) = 7 (jw — v/2)*
4 - . a4 ?
(jw+~/2)"°
. - ras X 1
. ] 1
3" .
2- ‘. :
. 1
-  ReVi(jw)
0- S BN )
20 g 7720 0L
ImVj, (jw) ImVy (jw)
a) 6)

Puc. 6.17. Bux npeo6paszosanuss Pypbe oproroHanbubix ¢punsrpos Conuna-Jlareppa 2-oro nopsiaka: a) v = 4, a € [0;4]; 6) v € [1;4],

(~1/2,0),
[6.a8] v, 1% T} Gy = (4k + 1)y x

ko ky ki +s—1/2 . 1
Xa(s)( _:j 1/2 >(_1) (4s + 1)v/2 + jw’

P20 (1))

[6.49] V, (Jw) =
—r — eciu k = 0;
Y/2 + jw
(4k + 1)y
=94 (dk+1)v/2+ jw
k—1 .
4 1)v/2 —
x [ Wt n2mie ks o)
o (4s + 1)v/2 + jw
(—1/2,0)
[6.50] v, T () =
2 cos o exp(fjgoo), ecnu k = 0;
2 cos g X
k—1
exp(j (@k +2 Z gos)), ecam k > 0,
s=0
2w

@ = arctan ———.
(4k + 1)y
Yacrable cay4an guia upeobpasosanus Pypoe dbunaprpos 0-5 no-
PAIKOB:
e I C 0 S

o (jw) = —57=7

v/2 + jw

5v(v/2 — jw) .

(v/2 + jw)(57/2 + jw)’

({720 ()

Vi (jw) =

V{Pé’l/z'o)(m)} N 97(v/2 — jw)(57/2 — jw) '
2 (v/2+ §w)(57/2 + jw)(97/2 + jw)’
(jw) = 13y (v/2 = jw)
(13v/2 + jw) (v/2 + jw)
(57/2 = jw)(97/2 — jw)
(57/2 + jw)(97v/2 + jw)’
17y (v/2 = jw)

L
Ya ) = T2+ 70) (/2 + )
(57/2 — jw)(97/2 — jw) (137/2 — jw)
(57/2 + jw)(97/2 + jw) (13v/2 + jw)’
VP ey o 2y (/2= gw)
° (217/2 + jw) (v/2 + jw)
(57/2 — jw)(97/2 — jw) (137/2 — jw)(177/2 — jw)
(57/2 + jw)(97/2 + jw) (137/2 + jw)(177/2 + jw)

w)

~1/2,0
VS{Ps( 29 (r )}
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K (77 — jw)(9y — jw)
! l j ‘ : (7 +Jw)(9’Y+Jw)
, e !
K ‘ OG0
,/ k:'/
4
3'/ +
o 3’
» . o ;l‘ika(jw) 9’ L
/ . 11, Ika(jw)
0 , , ,
-1 0 1 ReW; (o)
0’ ‘ ,
Puc. 6.18. Bua npeobpazosanus @ypbe OPpTOrOHAIBHBIX _1' o . N
bunbrpos fkobu 0-5 nopsakos; vy =1, ¢c=2, a=-1/2, =0 1 ReWy (jw)
Puc. 6.19. Bun npeo6pazosauust Pypbe OpTOroHAIBHBIX
dbunprpos Jlexkanapa 0-5 nmopsaakos; v =1, ¢ = 2
[6.51] V;[{Eeon “”)}(jw) = 2(2k + 1)yx
kEsy _qys ! DI RN
x Z ( NG G ST [6.54] v, (jw) = (4k + 3)yx
Mok k4 s+ 1/2 . 1
21{Legr (rN} ;) — x> ()( 1/2 )b 45+ 3)7/2 + jw
[6.52] V, (jw) = s s+1/ (45 +3)v/2 + jw
2y
—, ecam k = 0; (1/2,0)
+ jw 2P, "7 (T}, .
! ;k + 1)y (2s+ 1)y — jw [6:55] V. ' () =
2k + 1)y + H(2 1) +] e k> 0. _ e k = 0
v+ jw il s )y + Jw 37/%4_;],“)?:) =U;
+3)v
[6.53] VPHEeon(m} o) — =9 (4k+3)v/2 + jw
k—1 .
2 cos o exp(fjgog), ecnu k = 0; % H (4s +3)y/2 — ZW’ ecom k> 0.
2 cos @ X i (s +3)v/2 4 jw
= k—1
X exp(j (gok +2 Z %)) , ecau k > 0, B1{PL/ 20 (- )y
5=0 [6.56] V.~ * (jw) =
@) = arctan ﬁ 2 cos o exp(fjgao), ecoim k = 0;
v 2 cos pj X
Yacrusie cayudan ajs npeobpazosanusi Pypee dbunsrpos 0-5 mo- = k—1
PAIKOB: —q
{Lego(rm)} 2y XexP( j(%Jrzz%))’ ccm k>0,
Vo 087> (jw) = ny ; s=0
v+ jw
2w
{Legi (1)} 6v(y — jw) ) = arctan —————.
V; Jw) = ———— 4k + 3
! U9) = 3 )Gy + ) ( "
(Leag(rm)} - 107(y — jw)(3y — jw) Yacrabie cayuan aas npeobpasosanus Pypse dbunsrpos 0-5 mo-
Vz ’ (JW) = " . s PAIKOB:
(v + jw)(By + jw) (57 + jw) (pL/20) oy 3y
yfEeosr ) ) o M0 = Jw)By — jw)(5y —jw) Vo ° G9) = o’
(v +5w0)By +jw)(By + jw)(Ty + jw) p(/20 (32 — )
{Lega(rm)}(; 18y (7 — jw)(3y — jw) (57 — jw) it T ) = L Ty o
VT w) = . ‘ : —= X (37/2 + jw)(T7/2 + jw)
(97 4+ jw) (v +Jw) By + jw) (57 + jw) (1/2,09 ) ,
(v — jw) P2 ey G 117(3v/2 = jw)(77/2 — jw) ,
ZES Pk ’ (37/2 4 ) (T7/2 + jw)(117/2 + jw)”
vilLeos (it oy = 221 (7= 3w) By — je)(5y — ju) y 20wy 157 (31/2— jw)
° (117 +jw) (v +jw) (3 + jw) (57 + jw) : (157/2 + jw) (37/2 + jw)
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(77/2 = jw)(117/2 — jw) |
(77/2 + jw)(11v/2 + jw)’
19y (3v/2 — jw)

P20y,

Va U) = or/2 4 50) 3r/2 1 )
(7Tv/2 — jw)(11v/2 — jw) (157/2 — jw)
(Tv/2 4 jw)(117/2 + jw) (157/2 4 jw)’

B ey G 2y (39/2— gw)
° (23v/2 + jw) (3v/2 + jw)
(7T7/2 = jw)(11v/2 — jw) (157/2 — jw)(197/2 — jw)
(Tv/2+ Jw)(ll'v/2 + Jw) (157/2 + ]W)(19’Y/2 +jw)’

o ImWy (jw)

—1 0 1

ReWy (jw)

Puc. 6.20. Bun npeobpasosanus Pypbe OpTOrOHAIBHBIX
dunbTpos fAkobu 0-5 nmopsaakos; vy =1, c=2, a =1/2, =0

BT

[6.57] V| T} Gy = 2k + 1)y x

k
SO

s=0

21{P Y ()} (jw) =

[6.58] V, =
2
7. ) eciu k = 0;
v +aw .
= —1
2(k + 1)y
+ H , ecau k > 0.
(k+ 1)y +jw ;= ( ’Y+J
(1,0)
[6.59] Vk[S]{Pk (T,“/)}(jw) _
2 cos o exp(fjgoo), ecau k = 0;

2 cos pg X

k—1
X exp(j(gok +2Z<ps)>, ecom k > 0,
s=0

w
@) = arctan ————.
(k+ 1)y
YacTHble cay4daun s npeobpasosanus Pypse dbuaprpos 0-5 mo-
PAIKOB:
(1,0)
{P (M}, . 2y

Vo © (jw) =

v+ e’

V{Pl(l'o)(r,w)}( W= e
! (v +jw) (27 + jw)’
V{PZElTO)(r,w)}( W) = 6v(y — jw)(2y — jw)
A -

(7 + jw) (27 + @) (By + jw)
8v(y — jw)(2y — jw)(3y — jw)

POy _
? (7 + @) (27 + jw) (3 + jw) (47 + jw)’

V{PS’O)w,v)}(j = 1 (v — jw)(2y — jw)(By — jw)
! (57 + jw) (v + jw) (27 + jw) (3 + jw)
(4y — jw) .

(47 + jw)’

V{P§17°)<m)} 12y (v —jw) (27 — jw)(3y — jw)
5

U) = v 7 jo) (r T ) @ F )3 T )
@y = jw)(5y = jw)
(4v + ]w)(5’y + Jw)

ke
4'1
3’
) K
1'/
0 , , /
-1 0 1 o
ReWy (jw)
Puc. 6.21. Bun npeo6paszosanus Pypbe opTOroHAIBHBIX
dbunprpos Axobu 0-5 mopaakos; y =1, c=1,a=1, =0
(2,0)
[6.60] Vk[l”Pk T Gy = 22k + 3)yx
k
k\ (k+s+2 1
X 1) —————.
§<8)( s+ 2 >( ) (25 +3)y + jw
[6.61] VIC[Q]{P’EZO)(T’W)}(]‘W):
6
T — ecau k = 0;
3y +jw 1
2(2k + 3)y H (25 +8)y = jw ecmu k>0
2k +3)y +jw ;g (25 +3)v + jo’
16.62] Vk[sl{P,iz"”mm(jw):

2 cos ¢o exp(—ja,oo)7 ecau k = 0;

2 cos g X

k—1
X exp<—j(<,0k +2 Z 4,03)), ecmn k > 0,
s=0

w
= arctan ———.
or (2k + 3)y
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(a,0)

YacrHble ciaydan mjs npeobpasosanust Pypee buabrpos 0-5 mo- [6.64] Vkm{P’“ <T’“f)}(jw) =
PALKOB:
N I _ (et Dey econ k = 0;

0 3y + jw’ (a +21k):c'\//2+i7w

(PO () 107(3y — jo) _ 2k +a+1)ey :
n S mICErm @ f ot Doy/2+u

2 1 2—3

V{P2(2,0)(TW)} ) = 14~ (3y — jw)(5y — jw) ) X H (25 + a4+ 1)6’7/2 2w7 ecau k > 0.

: ) = By + )6y + ) (77 + 3) im0 s+t Dey/2+ ju

P29y, 18y 3y — jw)(5y — jw
V78 M} () = 7 ( ] )( J ) o
(97 + jw) (By + jw) (57 + jw) BH{P, ™ (71}, .

(T — jw) [6.65] V, (jw) =

(7y + jw) ; 2 cos o exp(fjgoo), ecmu k = 0;
V:Pf"’)(w)}( ) = 227 By —jw)By —jw) ) 2cos ppx

T (11 4 jw) (By + jw) (5 + jw)

—j —j 2 s s k>0,
><(7'y Jw)(9y — jw) ><exp< (k+ Zsﬁ)) ecim k >

(77 + Jw)(9v + jw)’

T 26 3y — jw)(5y — j 2w
VS{P ( ”Y)}( w) = i - ( v jw)( v ]w) X @) = arctan ———— .
(137 + jw) (3y + jw)(5y + jw) (2k + a+1)cy
(77 = jw)(97 — jw)(Aly — jw) YacTtHble caydaun aig npeobpasopanus Pypse dbuabrpos 0-5 mo-
(77+Jw)(97+JW)(117+Jw) PAIKOB:
- . (,0) 1
v(fpo (r. M} (jw) = (a4 1)ey

(a4 1)evy/2 + jw’
V{P{”"”(m)} _ (o +3)ey((a+ 1)ey/2 — jw)
1

L U) = (@t Der/a + 59) ((a + B)er/2 1 o)
P oy (at+8)ey  ((at1)ey/2 - jw)
, ? ((a+58)ey/2 + jw) ((a+ 1)ev/2 + jw)
4 ((a+3)c*y/27jw).
. ((a+3)ey/2 + jw)’
3 y e (a+TNey  ((a+1)ey/2 - jw)
3 ((+ 7)ey/2 + jw) ((a+ )ev/2 + jw)
2'/ ((a+3)c’y/27jw)((a+5)0'y/2fjw).
o ((a+3)cw/2+jw)((oc+5)c’y/2+jw)’

K L ImWy (jw) V{Pﬁ“'“(m)}( ) = (o +9)ey ((a4+1)evy/2 — jw)
! 1 . T Wt 9)en/2 + jw) ((a+ Dev/2 + jo)
) ((a + 3)ey/2 — jw) ((a +5)ey/2 — jw) ((a + T)ey/2 — jw)

o , , : ((a+3)ev/2+ jw) ((a + 5)ey/2 + jw) ((a+ Tey/2 + jw)’
-1 0 1 ReWi(jw) ol P G )

(o + hev/2 + )

L ) ((a +3)er/2 — jw) (e + 5)ev/2 — jw)
((a +3)ev/2 4 jw) (4 3)ev/2 + jw) ((a + B)ey/2 + jw)
( a+ T)ey/2 — jw) ((oc +9)ey/2 — jw)

((a + Tev/2 + ]w) (((x +9)evy/2 + jw) .

Puc. 6.22. Bun npeo6pazosanusas OPypbe OpTOrOHAIbBHBIX

bunbrpos Axkobu 0-5 nopsaakos; vy =1, c =2, a=2, =0 a+1)ey/2 — jw

(@,0),
.63 V1T Gy - 9k 4 a4 1)eyx

Fky k4 s+ a s 1
XZ<8)< —:-i-z >(71) (2s+a+1ey/2+ jw’
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OPTOTOHAJIBHBIX (PUJIBTPOB

ooy - (030)
o
5
9
1 T ReWg(jw)
1
_ -0
0 —1
-1 0 .
1 ImWy (jw)
a)

LTSS
SO SS M UNUNN

eSS NN

NN

eSO SIS
SIS S DX

ie “*‘.“‘

/
/

\

0
/
v
7

i
i

g

f

/
)

7

|
5

'4
f
h

%
Vi
i
/

f

;,a

Re Vi (jw)

1 -
ImVj, (jw)
6)

Puc. 6.23. Bux npeobpasosanus Pypbe OpTOroHANBHBIX GUIbTPOB $Ik06u 2-oro mopsaxa: a) vy =1, ¢ = 2, a € [0;4], B = 0; 6)
vy €[1;3,5,c=2,aa=1,8=0

o] VI e 8Pk 1)
k (2k + 3)y + jw

k
OO G

0.1)
o.or] vEETEY G

82
(v +jw0) By + jw)’
8(k + 1)242 o
= ((gkf D)y + jw) ((2k + 3)y + jw)
1 (2s+ 1)y — jw
Y S

ecnu k = 0;

ecau k > 0.

s=0

6.68) vk[?’]{P’io’l)(“’)}(jw):

8(k + 1)2 cos @EO] cos Lp([)I]/SX

x exp(—j(eh) + ofh)),

8(k + 1)2 cos <p£€0] cos @Lll
(2k + 1)(2k 1 3)

X exp <j (@ECO] + gag]+

k—1
23 90.[30])) ,
s=0

goLO] = arctan

ecau k = 0;

ecoim k > 0,

v . me = arctan v
2k +1)y’ Tk (2k +3)y’

Yacrable cay4an guia upeobpasosanus Pypoe dbunaprpos 0-5 no-
PAIKOB:

©.1),
P e Gy

8'y2 .
(v +jw)(By + jw)’
32y2 (v —jw) .

)(r
ey Gy

V{P{O’”wm}(. )
! (37 +jw) (57 + jw) (v + jw)’

_ 72+? (v = jw) (3y = jw)
w - . . . . b
(57 + jw)(Ty + jw) (v + jw) 3y + jw)
PO ey 1287° (v =gw)
3 (77 + jw)(97 + jw) (v + jw)

(3y — jw)(5y — jw) .
(3y + jw)(5y + jw)’

(0,1

(POD Gy, 20072 (v — jw)
V4 (Jw) = - - "
(97 + jw)(11y + jw) (v + jw)
(37 — jw)(5y — jw)(Ty — jw) .
(3y + jw)(5y + jw)(Ty + jw)’
288+° (v —gw)

0,1
vs{Pé ) ()}

U9) = Ay 3 70) (137 7 79) (v + 52)
By — jw)(5y — jw)(Ty — jw)(9y — jw)

-1 0 1 ReWy (jw)
Puc. 6.24. Bun npeo6pasosanusg Pypbe opTOrOHAIBHBIX
buabrpos Axobu 0-5 mopagkos; vy =1, c=2, a=0,8=1
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(0,2)
o] VPTG

_ 8(2k + 3)(k + 1)(k + 2)73
((2k +3)y + jw) (2 + 5)y + jw)

k
< QOCT) O G

[21{P£°’2>(m>}(jw) _

[6.70] V,
48~3
- 7. —, eciu k = 0;
(v + jw) (37 + jw) (5 + jw)
8(2k + 3)73 "
((2k + 1)y + jw) (2K + 3)7 + jw)
= (k+1)(k+2)
((2k: +5)y + jw)
2 Dy —3j
H P25y~ ———
o (2s+ 1)y + jw’
(0,2)
[6.71] Vk[3]{Pk (T} (jw) =
16 cos @g)] cos <p[01] cos Lp([f] /5%
x exp(—j(eh) + @b + b)), ecan k =0;
8(k + 1)(k + 2) cos @Eﬂo] cos ng]
_ (2k +1)(2k + 5)
X oS apf] exp| —J (WLO] + QOE]+
k—1
+<p£€2] + 2 Z @LO])>, ecom k > 0,
s=0
go[o] = arctan L; go[l] = arctan L;
k 2k +1)y’ Tk (2k + 3)y
<p[2] = arctan v
k (2k +5)y
Yacrtuele caydaun amaa npeobpasosanust Pypee dbunasrpos 0-5 no-
PAIKOB:
(0,2) 3
{P (m )}, . 48y
Vv, © = H
° U) = 50 + dw) (5 + 50)
(PO (. 240+° (v = jw) .
Vi (Jw) =
(3 + jw) (57 + jw)(Ty + jw) (v + jw)’
V{Pé"’”(rm}(jw) _ 6727° (v — jw)
2 (57 + jw)(Ty + jw) (97 + jw) (7 + jw)
(3y —jw) .
G '
VB{P3 ’ (T,w)}(jw) _ 1440~

(77 + 30) (07 + ja) (117 + o)
(v = jw)(3y — jw) (57 — jw) .
('Y(‘(i)‘ g)w)(?w + jw)(5y + jw)’ oot
POy, v
Va U) = or T o) (i 5) (137 1 7
(v = Jw)(3y — jw)(5y — jw)(Ty — jw)
(v + jw) By + jw) (57 + jw) (77 + jw)’
PR e G 43687° y
5 I Ay 1 jw) (137 + jw) (157 + jw)
o (v = jw)(3y — jw) (57 — jw)(7Ty — jw) (97 — jw) _
(v + Jw)(3y + jw) (5y + jw) (T + jw) (97 + jw)

C ImWy (jw)

-1

0 2

ReWk (]w)
Puc. 6.25. Bun npeo6pazosanust Pypbe 0OpTOroHAIBHBIX
dbunsrpos HAkobu 0-5 nmopankos; y =1, c =2, a =0, =2

©.8),
(6.72] v T Gy =

(ey)PH1(2k + B+ 1) (k + B)!
B
kT (2k+ 20+ Dey/2 + jw)
p=1

k

kN 7k + s s 1
SO0 )Y e

s=0

()P (B+ 1)
H o(@p+ 1Dey/2 + jw)
(cv)"“ 2k + B+ 1) (k+ B)!
B
((2k 4+ 2p + 1)y /2 + jw)

0.8,
[6.73] Vk[2]{Pk ( w)}(jw) _

ecau k = 0;

b~

1:[ (2s+1)ey/2 — jw
o (25 + ey /2 + jw’

N
HO

ecau k > 0.

(0,8)
6.74] Vk[3]{Pk (T’A’)}(jw)f

[p]

COS ¢y
P=0 o4+ 1

X exp <J SE el ),

28+t1(2k + B+ 1) (k + B)!/k! x
B (]

cosapk
x H b2k +2p+ 1~
k—1
X exp <—j(z SDLP] +2 Z <p[30])>, ecmu k > 0,
=0 s=0

(Pl _ 2w .
¢, = arctan H
(2k+2p + 1)ey

20413 + DIT]S

ecnu k = 0;

BeZ.



6.3 IlpeobpaszoBanue Pypbe NPOU3BOIHBIX OPTOTOHAJIBHBIX (DyHKIHAH

131
(0,8) B+1 .
YacTHble cay4daun s npeobpasosanus Pypse dbuaprpos 0-5 mo- VS{PS (T’“’)}(jw) — (e7) BB +3) (ev/2 ]w)
PSAKOB: 8 ) (ev/2+ jw)
(PO (1Y, (en)’ (B +1)! 6 [T(@p+7ev/2+ jw)

V(] (]w) = 3 5 p=0

[T(@p+Dev/2 +jw) . (3e7/2 = jw)(5ey/2 — juw)

p=0

(Bey/2 + jw)(5ev/2 + jw)’

VI{P{O’M“””(J‘W) _ (T B 3B+ (r/2 - jw) vjp‘io’ﬁ)"””(jw) _ (@) BB+ (r/2 - jw)

ﬁ ((2p 4+ 3)ey/2 + jw) (/2 + ) 24 ﬁ)((Qp +9)ev/2 + jw) (172 5e)
p=0 p=
2}g](<2p+ 5)ev/2 + jw) yIms P e gy (cvﬁ)‘*“(m 11)(8 +5)! EZ;;?:;
(8ev/2 — jw) | 120 pl:[o(@p + 11)ey/2 + jw)
Bev/2+ jw)’

(8ey/2 — jw)(5ey/2 — jw) (Tey/2 — jw)(9ey/2 — jw)
(3¢y/2 + jw)(5ey/2 + jw)(Tey /2 + jw)(9ey /2 + jw)

N
)
g

1 11 ' ' |
B ‘ ‘ .
B RS —7 7 . )
B (S 5 Y B 5 ) - .
| O e X . i .
. ARSI =552 v . )
. KPP g . :
' RIS Y5277 . v
. KIS —T— e g . .
LR —T —, %00 .
- <17 =<5
, O e — i 109229 .
3" B S s = ——5500 . Z
L RS e S——=L KPS
. RIS 77 —— 0y NS —=<
Ve e, TS <T S IS
' NPZET —F— I~—1%4 RIS S —
B === =—v2 2 S
. A7 - s 7
2 Rt —— ==
. S v .". RS =7 —
. R =————0" BT =
WA 7 T ==Y/ s S
. " WRFETL A 7 . S e |
. WPREATX - - - ; S K
. KT L2 .’ R W I\
1 I AT —————1, eWi (jw o
. | WA ‘ 1 e 7
' S —— 1 77
7K § <
' \‘ \ - Z - -
' o -1 e " ImVi(jw)

-1 Ika(jw)

a)

Puc. 6.26. Bun npeobpasosanust Pypbe opToroHasbHbix GuabTpos Skobu 2-oro nopsigka: a) vy =1, ¢ =2, « =0, 8 € [0;5]; 6)
v€[l;3,5,c=2a=08=1

6°3 Hpe06pa30BaH1/1e (Dypbe YHacTHble ciaydan qia npeobpasosanus @ypre mpous3BoaHbIX HyHK-
nuit 0-5 nopsaakos:
IIPON3BOAHBIX OPTOIOHAJIBHBIX W{ aLQ@(:«’Y) } ) ~/2
dbyHKImii A () =~
oLy () i /D
e S PO LGl T Y
(jw +v/2)
IR (e el = 9/2)°
- T = W T 7\ R ;
[6.75] W, (jw) 4 (jw) G
. k s ’
7 § ( e ) (PL3EN ) ju(o —v/2)°
= 0 5 - 1. W, a7 Loy o JwUw —/e)
Jw+v/2§(k_5> Jw+v/2 3 (Jw) Got/2) ;
6.76 W[Q]{W}(‘ yo v (1w=1/2 - ij}(jw):w ;
[6.76] W, I T w2 \Gw+y/2) (Jw +~/2)
{2hgzmy o jw(iw —/2)°
3 {M} Wy 2 (jw) = 726 _
771 WU () = (<1)Fjsinx (oo +7/2)
2
x exp(—j(2k + 1)¢) — 1, ¢ = arctan “
vy
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ko
4
3
2
L  ImWi (jw)
: - 0,5
) 0
0 ) ,’ —-0,5
-L5 -1 —0,5  ReWj(jw)
Puc. 6.27. Bun npeo6pa3osanus Oypbe npon3BOLHBIX
opToroHanbHbeIX GyHknuit Jlareppa 0-5 mopsaakos; v = 1
] {BL( ) (=, w)}
[6.78] W,
j k+1 - g
=,Lz( : )(.iv) -
Jw+v/2 g Nk — s/ \jw + /2
2] {aL( ) (=, w)}
[6.79] W, (Jw) =
. . k+1
=¥ 1,(M)7L —(k+1)
v Jw+v/2
e N L)
[6.80] W, (jw) = TX

x (1+(—1)’“ exp(—j(2k+2)4p)) —(k+1), o = arctan 22
v

Yacrusie cayyan aiusa npeobpasosanus Oypbe NPOU3BOAHBIX QYHK-
muit 0-5 r[Op;mKOB'

{ S P 7. 2
(Jw) = Fo a2
(1)
{BL (T"{)} 2w2
w. o N2 4
! e = " (Jw +7/2)?
(1)
{2L2 Ty jw(v*/4 = 3w?)
W, RN 5
2 (jw) = (jw+'y/2)
(1)
{ oL <r }(Jw): w(v? jw74jw) .
(jw +v/2)* ’
aL( )(T’Y) 4 2 2
Wl Py L G162 g st

(jw +v/2)°

(1)
ALy (7,7) . 4 2, 3 .4
Wl oY oy = 19BN w/8 = 5775w 4 Gjwt)

(jw +v/2)°

" ImWy, (jw)
- -3
S -2

6 Ay
ReWy (jw)
Puc. 6.28. Bua npeob6pazosanusa Pyppe Npou3BOIHBIX

oproronanbubiX ¢hyukuuit Conuna-Jlareppa 0-5 mopsinkos;
y=1,a=1

<9L,C (T ¥)
[6.81] W[”{ o) =
_ jw k+2 —y S_(k+1)(k+2)
7jw+’y/2sgo<k—s)<jw+7/2) 2 ’

(2)
m{M

[6.82] W,

Jw
X

(Jw) =

- K(W)kﬂ 1) (jwfw/Z) +y(k+1)|—

B+ D(k+2)
e

O ,
{2} ) = dtan(0)

2
x ((nkexpu(%w)«p) — exp(=
2cosp

[6.83] W,

) kg 1) -
k+1)(k+2 2w
— %, @ = arctan —.
YacTHble caydan A4 npeobpaszosanusa Pypre npon3BoaHbIX DYHK-
nuit 0-5 HOpS{,E(KOB:
it oL )

() = -2
jw+~/2°
(2)
oLy (T,'v) .
243
Wi T (= J0O/2H35e)
(jw +7/2)
)
{2EE gLy jw(v?/2 + 2yjw — 6w?)
w. (jw) = =6
2 (jw +7/2)° 7
2)
o T, . . .
(2L Ty jw(v3/4 + 592 iw/2 — Byw? — 10jw?)
w. (jw) = —
s (jw+~/2)*
— 10;
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(2)
AL, (7,7) .
W4{ or }(jw) = 7 5
(jw +~/2)
—157%w? /2 — 107jw® + 15w") — 15;

{ oL (r.v) }
wgo 9T (jw)

(3+v*/16 4 3v%jw/2 —

w) = (jw_ii“;m)s (3v°/32 + 217%jw/16 —

—217%w?/4 — 3547 jw® /2 + 357w* /2 + 2150°) — 21.

kO |

4. .‘

o D

E - H””Ika(jw)

ReW; (jw)
Puc. 6.29. Bua npeob6pazosanus Pypbe Npou3BOIHBIX
oproronansubiX dyuknuit Conuna-Jlareppa 0-5 mopsiakos;

y=1, a=2
oL (r,v)
6.84] WE]{ o7 o) =
. k s
_ Jw k+a —y _ k+ o
_jw+'y/2§)<kfs)(jw+'y/2) ( k )

10

10

ReW (jw) ©
a)

‘ ImWy (jw)

(o)
oLy (m,7)
ey wt T e Gy -

a—1
Jw (Jw — 7/2) i —n/2 e
- (=)= {(jw-&-'y/Q) -
a—1 k o i .
7;( JI: )(M)p]< Z ), acm

Yacrasbie cayyan ais npeobpasosannst Pypbe npon3BoaHbix hyHK-
nuit 0-5 NopsaaAKOB:

v/2

aLQ“;)(r,w) )
U = =50

Wo{ Jw) =

jw(v(a = 1)/2 + jw(a + 1))
(jw +7/2)*

aL(l")(T,w)}
o

Wl{ jw) = —a—1

oLs™ (r,7)

{220 W) — Jjw 20,20 0 (a2 —
W, (jw) = 7(jw+v/2)3(v (@ +a—2)/847jw(
—a+2)/2 —w(a® +3a+2)/2) — (a+1)(a+2)/2;

{LL‘(M(TW) } Jjw 3, 2
Wy or (jw) = m(—’Y +v (Jw+v/2)(a+3) -

— (e +7/2)%(a + 2)(a + 3)/2 = (jw + 7/2)° ( + 3)!/(6a)) —
— (a+ (1))((1 + 2)(a 4 3)/6;
W4{ Ok moy jw

(jw) = 7 (v* =P Gw+r/2) @+ )+

(Jw+~/2
+797(Gw +7/2)% (0 + 3)(a +4)/2 = v(jw +7/2)* (e + 4)!/
/(6(a+ 1)+ (jw+'y/2)4(a+4)!/(24cx!)) —(a+1)(a+2)(a+3) x
X (a+4)/24;

(o
{%#} L jw
Wy (jw) = 4(]@ +ry/2)6
—7* (e +7/2)* (@ + 4)(a +5)/2 + 77 (jw +7/2) (@ + 5)!/
/(6( +2)! — v(jw + v/2)* (a + 5)!/ (24(a + 1! + (o + 7v/2)° x

X (o + 5)!/(120a!)) —(a+1)(a+2)(a+3)(a+4)(a+5)/120.

(—75+'y4(jw+'y/2)(a+5)—

4
"
3 B
2"
" ReWi (jw)
1',‘,
0 .
1 -
ImWy, (jw)
6)

Puc. 6.30. Bux npeo6pazosanust Pypre mpousBonHbix oproroHanbubix dbynkunit Connna-Jlareppa 2-oro nopsiaxa: a) v = 1, a € [0;5]; 6)
yEL5, a=1
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op{ /20 (- 4

[6.86] WIEI]{ or

Y ) — g3 WE
s=0
o <k+371/2>(_1)s 1 (—1)F.

s—1/2 (4s + 1)7/2 + jw
(~1/2,0)
P, (7,7)
6.87] W,f]{ a7 F oy =
L -1, ecau k = 0;
/2 + jw
J—X
=9 ;’: Dy/2 4 jw
4s +1)v/2 — j
T Gt 2 =5 e e g s o
i (4s +1)v/2 + jw
~An(—1/2,0)
oP, (7,7)
[6.88] W,£3]{ a7 F oy =
jsingg exp(—jcpo) —1, ecmm k= 0;

~Jisingrexp (j (sow
k—1
+2 Z <ps)> —(=1)*, ecam k>0,
s=0

@) = arctan

2w
(4k + 1)y

Yacruslie cayyan aisa npeobpasosanus Oypbe IPOU3BOAHBIX QYHK-
nuit 0-5 TopsAaAKOB:
ar{TH20 (¢ 4 }

2
w - ___2
0 () = v¥/2 4 jw
(-1/2,0)
Gy L ut/2— ) .
A (/2 + @) (6v/2 +jw)
(=1/2,0) . . :
W{w}(jw) __ jwO/2-jw)(By/2—gw)
8 (7/2 + jw)(57/2 + jw) (97/2 + jw)
(~1/2,0)
or{TM*0 () : —J
wl Gy = e /2= gw)

(13v/2 + jw) (v/2 + jw)
(5v/2 — jw)(9/2 — jw)

(57/2 + jw)(97/2 + jw)
op(—1/2.0)
4

(7,7)
i )

(jw) = Jw (v/2 = jw)
(17v/2 + jw) (v/2 4 jw)

(67/2 — jw)(97/2 — jw) (13v/2 — jw)

(57/2(3252&2()))(97/2 +jw) (13v/2 + jw)
wATE e Y e (/2 gw)
° (217/2 + jw) (v/2 4 jw)
(57/2 — jw)(97/2 — jw) (13v/2 — jw)(17y/2 — jw)
(57/2 + jw)(97/2 + jw) (137/2 + jw)(177/2 + jw)

—
§ Yot

- - - - ’ i 70
. S s

-1 0 1 ReWy (jw)

Puc. 6.31. Bun npeo6pazosanus Pypbe IpoOU3BOIHBIX
oproroHasbHbeix Gyskuunii Axobu 0-5 nopsaakos; v = 0,25, ¢ = 2,
a=-1/2, =0

aLegk(r,»y)
[6.89] W“]{ Y ) =

_sz< >(k+5) )Sﬁ*(*l)k.

)+ jw

I{ P2}

Jw

[6.90] W, ) =

ny -1, ecim k = 0;
v T Iw
Jw

=@kt D+ jw |
H (25 + 1)y — jw

\ee T )T T JI% N\ k
o (2s+ 1)y +jw D%

ecim k > 0.

[3]{8Legl (r,7) } (i

[6.91] ) =

Jjsingoexp(—jpo) —1, ecam k =05

jsinggexp| —j (sok+

k—1
+2 Z ¢3)> —(=DF, ecnm k>0,
s=0

@) = arctan

w
(2k + 1)y
Yacrabie cayyan qis npeobpazosanus Oypbe NPOU3BOAHBIX DYHK-
uuit 0-5 NopsiaAKOB:

{M} oy
(Jw) P
{PEgm0} Ly o de—gw)
1 (jw) = (v + jw)(3y + jw) i
{M}( P LG (€O ) .
)= G i@y TGyt )
{ Ley (T “/)}(J - jw(y — jw)(3y — jw)(5y — jw)

(v + Jw)(B7 + jw) (5 + jw)(Ty + jw)
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{7‘”“’4(7 7)}(J ) = jw (v = jw)(3y — jw)

(97 + jw) (v + jw)(3y + jw)

(57 — jw)(Ty — jw)

(SZLti“Q(Z?; 3) , (4 ) (3 — o)

Ghegplrn) jw vy — jw)(3y — jw

W (Ge) = (11 + jw) (v + jw)(3y + jw)

(5y — jw)(Ty — jw)(9y — jw)

5y + jw)(7v + jf/J)(Q'y + jw) '

L0
k'
»
5
.
_ D i
1 oS
0' '// "",,"""’/7/”""_075

-1 0 1 ReWs(jw)

Puc. 6.32. Bun npeo6pazosanuss Pypbe npon3BogHbIX

oproroHagabubix dynknnit Jlexxanapa 0-5 nopsigkos; v = 0, 25,

c=2

{20y

k
. . k
[6.92] W, (Jjw) = jw Z (5) X
s=0
k+s+1/2 1
( )= e — (-,
s+1/2 (45 +3)v/2 + jw
apP(1/20) (1 )
[2] ki‘r’ .
[6.93] W, { o }(]w) =
L -1, ecmu k = 0;
3v/2 4 jw
I L S
= (4k -‘r 3)v/2 4 jw
(4 3)v/2—j
x H IV e e s 0,
(45 4+ 3)v/2 + jw
(1/2,0)
Py (%)
G0 wT e g =
jsino exp(fjapo) —1, ecim k=0;
_ Jisinpgexp (j (@H
k—1
+2 Z Aps)> —(=1DF, ecmm k>0,
s=0
2w

= arctan ————
wr (4k + 3)y

YHacTHble caydan s npeobpaszosanus Pypbe mpon3BoaHbIX HyHK-
nuit 0-5 nopsaakos:
1/2,0
oFf 20 () y

=0 Ty 3v/2
W, T =
0 (jw) 3v/2 + jw
(1/2,0) . . .
W{ aP _ (m,7) }(jw) 7 jw(3v/2 — jw) ey
! (Bv/2 4+ jw)(T7/2 + jw)
(1/2Y0) T . . .
WA TR T ) = G90B1/2 = @) (17/2 — jw)
2 (37/2 4 jw)(77/2 + jw)
§ 1
(11v/2 + jw)
~(1/2,0)
Py (7,7) . .
—3 Jw 3v/2 — jw
WS{ ot (]w) — ( / )

(157/2 + jw) (3v/2 + jw)
(77/2 — jw)(11v/2 — jw)

(77/2 + jw)(117/2 + jw)
op{t/2:0) (7 4

aT
W,

3

}(jw) _ jw (37/2 — jw)
(197/2 + jw) (37/2 + jw)

(77/2 — jw)(11v/2 — jw) (157/2 — jw)
(77/2(1“/'2%;)(11’}’/2 +jw) (157/2 + jw)
wi or! 70y (o) = 0% (31/2 jw)
° (237/2 + jw) (37/2 + jw)
(Tv/2 = jw)(11v/2 — jw) (157/2 — jw)(197/2 — jw)
(T7/2 + jw)(117/2 + jw) (167/2 + jw)(197/2 + jw)

L
4

3

9

. 771r7nW)@(j‘*")
1 -0,5

c ; -0
o —0,5

-1 0 1 ReWy(jw)
Puc. 6.33. Bun npeo6pasosanus Pypbe nNpou3BOIHBIX

oproroHaabHbIX dyHruuil Axobu 0-5 nopankos; v = 0,25, ¢ = 2,
a=1/2,8=0

=i ()Y e
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{ )(T w)}
[6.96] Wk (jw) =
+ -1, ecnu k = 0;
w
2l ]jw .
(k+ 1)'y+]w
(s+1)y—jw
H Lt 1)7+]w —(=1)*, ecmm k > 0.

apP(10) (7 4)
B, .
[6.97] W, { 9 }(jw) =
7 singo exp(fjgog) —1, ecomu k=0

_ Jsinppexp| —j (cpk+

k—1
+2 Z <ps>> —(=DF, ecam k >0,
s=0

w
= arctan ————.
ok (k+ 1)y

Yacrusie cayydan qiusa npeobpaszosanus Oypbe NIPOU3BOAHBIX QYHK-
uuit 0-5 TopsiaAKOB:

(1 0)
(T )
{ LT p—
v+ Jw
(1,0)
OP. (7,7) . .
) Jw(y — jw
wi— o ) = ( ) ;

(v + jw) (27 + jw)

Jw(y —jw)(2y —jw)
(v + jw)(2y + jw)(By + jw)

)

Jjw(y — jw)(2y — jw)(3y — jw)

U9) = )@y + 50) (3 + je) @y + 1)
1
(1,0)
wld e e (5w = o) 3y~ )
4 (57 + jw) (v +jw)(2y + jw)(3y + jw)
(4y — jw)
@y tie)
( 0>(T ) . . . .
{ } oy = I (v — jw) (27 — jw)(3y — jw)

(67 + jw) (v + jw) (27 + jw)(3y + jw)

o Wy = §w)(57 — jw)
(47 + jw) (57 + jw)

"
4
2
5

:  ImWy (jw)
L 0,5

-0
0 05

-1 0 1 ReWy (jw)

Puc. 6.34. Bun npeo6pazosanus Pypbe IpOU3BOIHBIX
oproroHasbHbeiX Gyskunii Axobu 0-5 nopsakos; v = 0,25, ¢ = 1,
a=1,8=0

(2,0)
Py (7,7)
WI£1]{ aT }

[6.98] (Jjw) =
k
. k\ /k+s+2 1 E
= 1) ——(—1)".
JMSZ:;)(S)< s+2 >( )(2s+3)'y+jw (-1
op(* )(T,a,)
6.00] w2 F o) =
L,fl, ecsim k = 0;
3y + jw
Jw

—X
=\ @k +3)y +jw
Xli:[l (2s +3)y — jw

@513y 1 —(=1DF, ecom k> 0.
o (25 v+ jw

ap® ><m>
[6.100] W B{ }(jw):

jsingo exp(*]&fﬁo) —1, ecam k =0;

7 sin g X

= { exp <—j (wﬁ-

k—1
+2 Z <p5)> —(=1)*, ecnm k>0,
s=0

w
@ = arctan ————.
(2k +3)y
Yacrabie cay4an gs npeobpasosanns Pypbe IPOU3BOAHBIX QYHK-
uuit 0-5 NopsiaAKOB:

op§®% (r,4) }

. 3y
wl o ey = - 2
(2,0)
apP?Y (r,4) . .
— ey . Jw(3y — jw)
W1{ o }(JW) = 3

(37 4+ jw) (57 + jw)



6.3 IlpeobpaszoBanue Pypbe NPOU3BOIHBIX OPTOTOHAJIBHBIX (DyHKIHAH 137

(2,0) T . . .
{M}( Jw(3y — jw)(5y — jw)

o1 iw) = —1-
Wa )= By T i) B+ g Ty )
(2,0)
Wl TRy gy = e (Bv =)y = gw) (Ty — jw)
(97 +jw) By + jw)(5y + jw) (Ty + jw)
+1
ap(20) (- 4y " i Ciw
wl =7 oy = I (37 — jw) (57 — jw)

(11 + jw) (37 + jw) (57 + jw)
(77 — jw)(9y — jw)
(Ty + jw)(97 + jw)

{8P52’°><m>}
Wy or (jw) =

)

jw (3y — jw) (57 — jw)
(137 + jw) (3y + jw)(5y + jw)
(Ty — jw) (97 — jw)(11y — jw)
(77 +5w) (97 + jw)(11y +jw)

J=10), :

L

%

5

5

L -0,5
R ’ ’ 7 O

o B B

-1 0 1 ReWy(jw)
Puc. 6.35. Bun npeo6pazosanus Pypbe Npou3BOIHBIX
oprorosaybubeix Gynknunit Axobu 0-5 nopsaakos; v = 0,25, ¢ = 2,
a=2,8=0

ap{® 0 (- ) k
1]y —k 721 . k
[6.101] W]£ 1 or }(]w) = jw Z (s) X

k+s+a 1 E
- — (=1)*.
X< >( D’ 2s+a+1)ey/2+ jw =1
(0,0)
OPy ()
[6.102] WIE]{ or }(jw):
I ecau k = 0;

@+ Derfe+io

= (2k+a+1)c*y/2 +jw
1—[ 2s+a+1)ey/2 — jw
o (2s+a+1)ey/2+ jw

— (=D*, ecam k > 0.

ap(®0 (7 4

3] —kEm—""

ea03) w U T ) =

Jsin o exp(—jeo) — 1,
jsin g X

ecim k = 0;

= { Xexp <—j (ww

k—1
+2 Z gos)> —(=DF, ecim k>0,
s=0

@ = arctan

2w
2k +a+1)ey

YHacrasbie cayyan gis npeobpazosanus Pypbe npounssosubix GyHk-
nuit 0-5 nopsaakos:
op§™ 0 (7,4)

{ o7 } o) = — (a+Dey/2
Wo (w) = (a-‘,—l)cv/Q-{—jw7
(ex,0)
{8P - (7, ’Y)} " jw((a+ 0’7/27‘]&))
¥ V) = Tt Den/2 + jw)
1

“ +( 3)<§v/2 + jw) ol
{ oP, (m7) } jw
R A CET R D
(o + 1)ev/2 = jw) (o + 3)ev/2 — jw)
(e + 1)(;7/2 + jw) ((a + 8)ev/2 + jw)
{ oP. (T ) } o jw
() = (((x + T)evy/2 +jo.)) X
((a + 1evy/2 — jw) ((a + 3)ey/2 — jw) ((a +5)ey/2 — jw)
((a B 1)@/2 +jw) (@ + 3)ev/2 + jw) (o + 5)ev/2 + jew)
a,0
{3P4 6 (™)
w, T

Jjw
(a+9er/2+5w)
((a+1D)ey/2 — jw) (o + 3)ey/2 — jw) (o + 5)ey /2 — jw)
((a+ Dey/2 + jw) (a4 3)ev/2 + jw) ((a + 5)ey/2 + jw)
((a + T)er/2 — jo)
(@t Der/2+ jw)
(2R
W. oT

5

}(jW) =

I
((a +11)ey/2 + jw) x

((a + 1)ey/2 —]w) ((a + 3)ey/2 —]w) ((a + 5)ey/2 —jw) «
((a + c’y/2+jw;g a+3)ey/2 4 jw) (o + 5)ey/2 + jw)
)(

Y ) =

((a+T)ev/2 — jw) (e + 9)ey/2 — jw)
((a+T)ev/2 4 jw) (e + 9 ey /2 + jw)
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o - v -
4 .
1,5
PSS
370 RSN 70—
RS N\ ] i
R 6 RN Nz ey 1
B N e e oy N
. RO -
2 B S NN\ A
. @y-‘;s\).r“\_\,\\\\\\\'Aéw
RSSO SN —— 0.5
A SSSS S —A\ . ’
. . S
! = == ReWy (j) . =
""" RN
[/ .1 o =
e 1,5 0
0,5 0 ImWy, (jw)
a)

ReWk(jw)
= T -0,5
0,5 ImWy, (jw)

6)
Puc. 6.36. Bun npeobpazosanunss Pypbe NPOU3BOAHBIX OPTOrOHAMBHBIX byHKUnH Axobu 2-oro mopsaka: a) v = 0,25, ¢ = 2, a € [0; 5],
B=0;6)v€0,252, c=2,a=18=0

{aplgo,l)(_r W)} Eok . (=50
(1] o . . " ™~
6.104] W, T w)=jwd (7)x ‘
[ ] . (jw) =37 32:(:) 5 RO ‘
k 1 1 K e
x (CTUTN e R ). < |
s (25 + 1)y + jw ‘
3,: | (_‘\ 1
(0,1) R
oP (7,7) k
2{ = k\ /k+s+1 ; ‘
6.105] W, T @) =3 (O)( )x :
[ ] k (jw) SXZ(:) s s 200 ké}
.. . L ! o ' SNl A
X (=1)%jsin ps exp(—jps) — (—1)*(k + 1), RS ) B 2Ika(J'W)
w e P
@ = arctan ————. . .
(2k + 1)y 3 . o 0
Yacrusie cayydan aiusa npeobpasosanus Oypbe NPOU3BOAHBIX QYHK- -5 0 T 5 - ReWk (jo)
nuii 0-5 TopsiaKOoB:
8P(0,1)(_’_ ) Puc. 6.37. Bun npeo6pasosanus Pypbe nNpoOU3BOIHBIX
W{A)a,_;’y} iw) = Y. oprorosaabHbix dyHruui Axobu 0-5 nopaskos; v = 0,25, ¢ = 2,
0 (Jw __7’}/4’]-&7’ a=0,8=1
(0,1)
opP " (r,4) . 34
Wl{ or }(J'W) =YY
vHiw 3y +jw oP(%? (r,7) §
or{®V (r v , , - [6.106] Wm{ o }('w) =jwy e
W{QT}( W) = Jw 8w 10jw ) . k Jw) =17 s
2 T e e syt 5=0
{L‘(O’D(”)} j 155 45§ 35j X (k+s+2)(—1)5%—
R e s
YT IJw Y T Jw Y T IJw YT IJw k(k+1)(k+2)
+ 4; —(-1) s
(0,1)
{6P4 S (T,w)} ) jw 245w 1265w
Wy T (jw) = — — - — — op(0:2) (1 &
vY+ijw  3v+jw 5y +jw { =k k\ /k+s+2
2245w 126w [6.107] W, (o) =) (S) ( 5 >><
Ty 4w 9y +je s=0 i i
0.1, . . +1)(k+2
WDy e s 280 x (1) sin g exp(—ps) — (—1)f EFDEL),
W) = _ _
° ! Y+iw  By+jw 5y +jw
840w 1050jw 4625w 16
Ty+jw o 9y +je llytjw

= arctan ———.
or (2k + 1)y
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Hacrubie cityan s npeobpasopaius Pypbe NPOU3BOIHBIX Dy HK- w{ M} ~ (F
e cay e [6.108] W, or (jw) = jwy (S) X
POy, Y =
W, (Jw)i_'y—i-jw; X(k+5+,3>( 1)* 1 ( 1)k<k+6>
POy jw 4jw ° (Bs /2 g Lo
Wyt (jw) = o s riw Y
¥+ Jw 3y + jw
0.2 _ _ . op(0.8)
(P (N}, jw 10jw 15jw aP, (,7) k
_e ) — _ _ ' 6, o T TV ky\ (k+s+
2 (Gw) Y+jw 3y +jw 5y +jw [6.109] W/L]{ o }(jw)=Z< >< 5)X
(POP oy jw 18jw 63jw 565w = :
W U = e " B rio Sy tie Ty (kP
X (—1)%jsinps exp(—jps) — (—1) ( )v
M (0,2) :
(PP} jw 28jw 168jw 2
w,ytd = - - - (2k + 1)ey
a U= 0 "Bt ge eyt gw T e Dy
3365w 210jw

)

S Ty +gw | 9y + jw

W{Péo,z)(m”( ) = % 40jw 360jw

w) = — —

5 T e T 3y tgw | By +gw
1200jw  1650jw 7925w

Ty +jw 9y +jw  Lly+ jw

LY | 10
k"
4" |
3 1T
-
L

. o IﬁWk(jw)

\/ ’ ) 7 70
0 -—10

1 '

0 0 10 ReWi(jw)
Puc. 6.38. Bun npeo6pazosanus Pypbe Npou3BOIHBIX
oprorosaybubeix Gynknunit Axobu 0-5 nopsaakos; v = 0,25, ¢ = 2,
a=0,8=2

YHacrabie cayvan Jusa npeobpazosanusa Pypoe dbynkuuit 0-5 no-

PAIOKOB:
BP(O’B> (7,7)

(=03 /2
W, ™ =72 .
0 (7e) /2 + jw’
(0,8)
oP. (77) . )
4 2
W1{ oT }(jw): Je jw(B+2) +B8+1;

cv/2 + jw - 3ev/2 4 jw

jw  2jw(B+3)
cy/2 4+ jw  3ev/2 + jw

jw(B+3)(B+4)/2 .

5(07/)2+jw —(B+DB+2)/2

apP{®) () . .
WS{ 3 aT }(jw) — Jw 3-7"')(6 + 4)

cy/2 + jw B 3cy/2 4 jw
3jw(B+4)(B+5)/2 jw(B+4)(B+5)(B+6)/6
5¢y/2 + jw Tey/2 + jw
x (/3+%())(ﬁﬁ)+3)/6‘;
oP; " (1)
ey

jw_ 4jw(B+5)
cy/2 4+ jw  3ev/2 + jw
3jw(B+5)(B+6) 2jw(B+5)(B+6)(B+T7)/3 L
5¢v/2 + jw Tey/2 4 jw
Jw(B + 8)!
2405 + 1)\ (9¢1/2 + jo)
{BPE(O’ﬂ)(T,W)}
W5 or (jw) =

jw) =

Jjw _ 5jw(B+6)
cv/2+ jw  3ev/2 + jw
5jw(B+6)(B+7) 5jw(B+6)(B+T7)(B+8)/3 L
5¢v/2 + jw Tey/2 + jw
5jw(B 4 9)! _ jw(B + 10)!
24(8 + 5)1(9¢ey/2 + jw)  120(8 + 5)!(11ey/2 + jw)
X (B+2)(B+3)(B+4)(B+5)/120.

+(B+1) x

—B+DB+2)(B+3)(B+4)/24;

+(B+1) x
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“ \\\
i\ . ANAN
0 WA U
=\
1,5 T \“
L

. ‘ 3 ReWy, (jw
ImWy, (jw) 05 —2 Ko

P . |

0 2 T
ReW; (jw) © 00 L awi Gw)
a)

Puc. 6.39. Buza npeobpasosanusa ®ypbe oproronanbusix $yHkumii sIkobu 2-oro mopazaxa: a) v = 0,25, ¢ =2, a = 0, 8 € [0;5]; 6)
v €1[0,25;2],c=2,a=0,8=1

6.4 IIpom3BomubIe mpeobpa3oBaHmIii

oW ) (w+957/2) (G = 1/2)°
®ypbe OPTOrOHAIBHBIX (PYHKIIHIA o - (e +/2)° 7
yp |Y YHKI],
oW T Gy (w + 1157/2) (jw — 7/2)*
Ow (jw+'y/2)7
W IHLE(T N}
[6.110] ow, " TGw)
Ow
J Sk -\ ‘
-4 - 1). o
(jw+v/2)2§<k—s) (jw+7/2) e+ 1) ko
4" ‘
WL} ‘
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nuit 0-5 nopsakos:
(0,2)
{P (m )}, . .
oW, ° (Jw) j

0w ECET e
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(0,2)

ow, "t () J 45
= — + .
0w (Y+iw)? By +jw)?’
0.2)
awl2 T T Gy | L0515
w (v+iw)? T By+iw)? 5y +jw)?’
(0.2)
8W3{P3 ( ”Y)}(jw) o j . 185 -
0w (v +iw)? By +jw)?
63 56

- - + - ;
5y +jw)?  (Ty +jw)?
(PO (r)

oW, Go) 42
o Gt Byt iwe
168 3365 2105
T By +w)? | (Tr o) (97 + jw)?’
oWl Gy 405
B e i v
3607 1200y 16507 7925

Gy +iw)? - (Ty+iw)? (97 +iw)?  (1ly +jw)?’

o ,
-0,6 -0,4 -0,2 ¢

ow
Puc. 6.51. Bug npoussogusix npeobpaszosannsa Oypbe
oproroHasbHbeix pyukunii Axobu 0-5 mopsiakos; v =1, ¢ = 2,
a=0,=2

(PP ()} K
k (jw) s k
Ow N ]Sgo <s)><
o <k+s+ﬁ) s 1
s ((2s + 1)cw/2+jw)2.

[6.137]

YHacrHsble cayvan nJisi Ipou3BoAHbIX npeobpazosanuusa Pypee hyHk-
uuit 0-5 mopsigKoB:

3
(20 (.

ow, Go) _
R (ev/2 1 )2
p08) (.
owi T Gy iB+2)
E® (r/2 1 30 | Ber/2 4 jw)?
2 (0.8) ..
ows T Gy 2(8+3)
o 20r/2+3w)? | (Ber/2+ juw)?

_J(B+3)(B+4).

2(5¢v/2 + jw)2’
(0,8)

ows s () j

3j(B+4)
(3ev/2 + jw)?

Ow N _(c*y/2+j<.o)2
_3j(B+3)(B+4) J(B+6)! )
2(5¢y/2 4 jw)?  6(8 +3)(Tey/2 + jw)?’
(POB) (-, ) )
ow, (jw) J 45(B +5)
(Bcr/2 + jw)?

Ow T (/24 jw)?
_ 3j(B+5)(8+6) 2j(8 + 7)!
(Bey/2+ jw)2 | 3(B + ) (Tey/2 + jw)?

_ J(B +8)!
24(B + 4)/(9¢vy/2 + jw)?’
(PSOP) ()

OWs (o) _ J 5j(B+6)
dw S (@r/2+5w)? T (Bev/2 4 jw)?
_5(B+6)(B+T) 5j(c + 8)! B
(B3ev/2+jw)?  3(a+5)!(Tey/2 + jw)?
55(8 +9)! j(B+10)!

C24(B+5)!1(9¢y/2 + jw)? | 120(8 4 5)!(11cy/2 + jw)?
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. v
Iy
e ’ S
5 =
- Y
. <P<] A 3
. 5. Sy -
USRI R L5
2 BD
)
L P OReWy (jw)
B OImWy, (jw) 1 ow
0 - 0,4 ow 0,4

—0,2 C0,2
"7 OReWy (jw)
a) Ow

Puc. 6.52. Bun npoussonnbix npeobpasosanus Oypbe oproroHanbubix dyHknuit dxobu 2-oro mopsinka: a) v =1, ¢ =2, a =0, 8 € [0;5];
6) vy€[0,75;2),c=2,aa=0,8=1

(Y] Ly(7, . . .
6.5 IIpousBogublie nIpeobpaszoBaHmii VT Gu) (w4 957/2) (G = 7/2)*
) ; 6 ;
®Pypbe OPTOTOHANBHBIX (DUIBTPOB . “ (Gw+7/2)
Vs T ) y(w + 1157/2) (G — 7/2)*
Ow (jw + 7/2)7 '
VIHER MY
[6.138] k—(]) —
Ow )
3y "k -\ ;o
== _ — ) (s+1). K
(Jw +7/2)? Z:% (k - s> (Jw + 7/2)
K
RHLg(r7)}
Vv w
[6.139] k—(]) —
Ow 3’
. . . k—1
__iv(w —v(2k+1)/2) (Jw - w/2)
(jw +7/2)3 Jw+/2 9" ‘
. ~ 0ImVj (jw)
BI{Le(T N} 5 . o Toti10 0w
V, w 4 1 ’ ‘ , .
oago] D U9 B ykespx R |
Ow vy . , K el
x exp(—j(2k + 1)) ((2k + 1) cos p — jsin ), 0’ ) o ,’ )
o = arctan 22 - 0 5 OReVi(w)
Y Ow
Puc. 6.53. Bua npousBoausix npeobpasosannsa Pypbe
YacrHbie cayydan a4 TPOU3BOAHBIX Tpeobpasosanust Pypre duiib- OopTOroHabHBIX GuabTpoB Jlareppa 0-5 mopsiakos; v = 4
TpoB 0-5 MOpsiAKOB:
v Gy w2
Ow (Gw —7/2)(jw +~/2)*
v T )y (w + 357/2)
dw (o +7/2)%" oy
V2 Gy y(w + 53v/2) (jw — 7/2) [6-141] —F—o =
Ow (jw+'y/2)4 ’ 2 k L ~ s
(L3(rm)} . . 2 —_ it A 9).
) _ e Tl ot 2 6 ) Gon) e+
Jjw+y



6.5 ITponsBoaHbie mpeobpasoBanuii Pypbe OPTOrOHAJBHBIX (PUJIBTPOB 151

LY (r )}

[6.142] k _ ) _
ow
7 (2jw —(2k +2)/2) (jw - 7/2>k_1
(jw +/2)* jw + /2 '
EIEARICE ,
[6.143] & Uw) _ 87 1)k (cos p)x
ow ¥

x exp(—j(2k + 2)¢) ((2k + 2) cos p — 25 sin ),

2w
¢ = arctan —.
Y

YHacTHble cayyan 418 IPOU3BOAHBIX nIpeobpa3osanust Pypwe dpuiinb-
TpoB 0-5 NOPAIKOB:
L) (rn}

{ . )
v, (Gw) _ 29 (w+3v/2)
Ow (Gw = v/2) (jw +7/2)*
(1)
P {Ll ()}, . 2 .
1 —
oV (Gw) _ 277 (w+37)
Ow (ju)+'y/2)47
1
L T, . . .
vy T Gy 292 (w +357/2) (G — 1/2)
Ow (jw+w/2)5 ’
L (. N
A _ 297 (w +2j7) (Jw —v/2)%
9w (jw +7/2)° 7
(1)
L T, A . .
8‘/4{ 4l ’Y)}(]w) _ 2'72(w+5]’y/2)(jw—'y/2)3.
Ow (jw+7/2)" 7
)
L T . .
av s T G _ 297 (w +357) (jw —/2)"
dw (jw +~/2)®
k'
4,
.
2 "
' OIm Vi (jw)
v . d
L e e
‘ B : 1o
0- - . ., 7 Tt ---10
R 1
—10 0 10 OReVi(jw)

ow
Puc. 6.54. Bua npousBoausix npeobpazosanusa Pypbe
oproronaabubix ¢puabrpos Conuna-Jlareppa 0-5 nopsinkos;
y=4, a=1

BIEARUCEY)!

av, j
[6.144] k _ Uew) _
Ow
. 3 k s
I k -
__ +3).
Gw +/2)" Z:% (=) (jw +'7/2) (o43)
[21{L§f><m>}( ,
' Jw)
.14 k =
[6.145] 0
_ P = (26 +3)/2) (jw - 7/2)’“*1
(jw +~/2)5 jw+/2 '
BRI .
v,k
[6.146] k 3 () = 7@(71)k(cos ©)*x
w ¥

x exp(—j(2k + 3)¢) ((2k + 3) cos p — 3jsin ),

2w
¢ = arctan —.
v

YHacTHbIE Caydau As IPOU3BOAHBIX nIpeobpa3osanus Pypre dunn-
TpoB 0-5 IOPAIKOB:

2
L8 (r,}

{ 4 ,
aVy (w) _ 373 (w+5v/2)
Ow (jw = 7/2) (jow +~/2)*
(2)
L T,
oV T ) AP+ 530/2)
Ow (jw+'y/2)5 ’
@
L T, . . .
vy T Gy 9P (3w + T31/2) (G — /2) |
Ow (jw+7/2)° 7
O ‘ ‘
8‘/3{ 3 (7 W)}(jw) _ 73 (Sw + 9‘]7/2) (]UJ _ 7/2)2 .
Ow (jw +~/2)7 7
L@ 4 '
6\/4{ 4« 7)}(jw) _ 73(3w+1137/2)(]w—'y/2)3.
Ow (jw +7/2)° '
(2)
L T, . . .
vy T Gy (Bw + 135/2) (G — v/2)*

Ow (jw +7/2)°
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-

, - OImVy (jw)
NI DA L4 O
' ;‘ »/ C . /77 B / i0>20
o L L 0
—40 -20 0 20 8Rer-(]:u7;)ZlO
ow

Puc. 6.55. Bua npoussoausix npeobpasosanus Pypbe
opToroHaabHbix Gunbrpos Conuna-Jlareppa 0-5 nopsiakos;
y=4, a=2

L™ (r)} (o)

6.147 k =
[ ] B
. k
Jytt k ( - )s
=—— . (s+a+1).
(Jw +/2)2+2 go (k - s) Jw+/2
2HLE (rn}
[6.148] k ) _ —jytlx

Ow
y (e + 1)jw — ¥(2k + a +1)/2) (jw _7/2)*”/*1.
jw + /2

(o +7/2)°%3

o
g
9. -

- . BReVi(jw)
! S0 o,
AImVy, (jw)

a) Ow

BHLL (r 1)),
[6.149] B Gw) _
Ow 0

x (cos )2 exp(—j(2k + a 4 1)) x

2a+2'
— J —1)kx

2w
X ((2k+a+1) cos p—j(a+1)sinp), ¢ = arctan —.
Y
YacTHble Cay4an qJid Npou3BoaHbIX npeobpazosanus Pypoe dunib-
TpoB 0-5 MOPSIKOB:
(L8 (0}

oV, (o) _ " (ot Dw (e +1)7/2)
ow (Gw —7/2) (jw +7/2)* T
(@),
oV T Gy 4t (e e+ +3)7/2) |
(90.«' (]w + 7/2)04»3 )
(@),
oVt T Gy 4T (e D + j(a+ 5)1/2)
ow (jw +~/2) >
X (jw —7/2);
(@),
ovy "0 T ) (4 D (et T)y/2)

Ow (jw +,y/2)a+5
x (jw —~/2)%
(@),
ov, T Guy 4 (@ + Dw + (e + 9)7/2) y
dw (jw+'y/2)o‘+6
x (jw—7/2)%
avug‘*)(m)}

(Gw) _ v (e + Dw + j(a + 11)7/2)
= : ot7 X
9w (Jw+7/2)
X (jw — 7/2)4.

ow

Puc. 6.56. Bun npoussonusix npeobpasosanusa Pypee oproronanbubix ¢punsrpos Conuna-Jlareppa 2-oro mopazaxa: a) v = 4, o € [1;4]; 6)
vE[24], =1
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P P P yp P P
1093955~ )
128(17v/2 + jw)?’
(~1/2,0) (=1/2,0)
k[I]{Pk T} () ' av’s TV Gw) 13235y 720655y
[6.150] o = —j(4k 4 1)yx ER T 256(7/2 + jw)? 256
& 1 3153155 945945 j~
Z( )(HS 1/2)<—1>5 ! . X Gy2tjw)?  128(97/2+ jw)? | 128(137/2 + jw)®
= 1/2 ((4s + 1)7/2 + jw) 3 22972955~ 969969~
256(17v/2 + jw)?  256(217/2 + jw)?’
BP0 ) / —
[6.151] k =
ow
il '
—_—, ecmu k = 0; k.
(v/2 + jw)? 1
_ J@k+1)y »
(4k +1)v/2 + jw 4
k_ '
4 1 2 — .
% H (4s +1)y/ JWX 1
o (4s+1)fy/2+]w 3
+ L
(4k+ 1)7v/2 + jw 9.
4s+1 ) ‘
+v , ecau k> 0. ' o .
Z ((4s+1) 7/2) + w? - ] alm‘a/’“uw)
' W
R0 ) Gy ol
[6.152] k = ) el 10
Ow =5 0 OReVy, (jw)
4j(cos po)? o Y Ow
- exp(— JSOO)» ecm k= U; Puc. 6.57. Bua npoussoanbix npeobpasopanusa Oypbe
. oproronaibubix (puabrpos Axobu 0-5 nopsakos; v =1, ¢ = 2,
—27 cos pg, X

o250

(2o exp(—jer)

(4k + 1)~y
k—1
4 2
+- (coser) >, ecau k > 0,
Y= 4s+1
2w

r = arctan ———
14 (4k + 1)y

YacTHble Cay4an qJia 0pou3BoaHbIX npeobpazosanus Pypoe dbunib-
TpoB 0-5 NMOpsiAKOB:

vy ° o) _ _ il .
Ow (v/2 4 jw)?’
(—1/2,0)
s (r 0} , ,
oVt M Gw) _ 55 155~ )
ow 2(7/2+jw)?  2(57/2 + jw)?’
(—1/2,0
A0 W 185y
o 8(v/2+ )2 | 4(59/2 + jw)?
3155

8(97/2 + jw)?’
(Bf 0 (1)

oV, (o) 654~ 1365,

Ow 16(v/2 + jw)?  16(5v/2 + jw)?

40955~ 300357

16(9v/2 + jw)2 = 16(13v/2 + jw)2’
({120 ()

4 " w) 5955~ 53555~

Ow 128(v/2 + jw)? 32
1 589055~ 510515~

“ _
(57/2+ )2 64(97/2 + jw)? | 32(137/2 + jw)?

a=-1/2, =0

[1{Legg(m,7)}

[2d% j
[6.153] k ) _
ow
k
. k\ 7k + s
= —25e+1y > (1) (01 %) -
s=0
[2H{Legr(T,7)}
v,
[6.154] k ) _
ow
2y
(v + jw)?’

B 2](2k+1)'y «
(2k+1)'y+]w
H(Qs—i—l —ij
= (28+1"/+]w
1
(2k:+1)’y+jw+

+QWZ 2s+1

((2s 4+ 1)7)% + w?

S 1 )
(25 + 1)y + jw)*

ecau k = 0;

), ecim k > 0.



154 Anamurudyeckue nmpejcTaB/eHns B YaCTOTHOM objactu

vIBHLegr(r M}

[6.155] k ) _
Ow

~ 2j(cos po)?

y
—2jcos X

k—1
XeXP<j(sOk +2 E %)) X
= =0

b
(COS ok exp(—jor)
(2k + 1)«,

(cospr)? )
s Z 2s+1 )’

exp(72jtpo), ecoim k = 0;

ecom k > 0,

w
r = arctan ———.
v (2k + 1)y

HacrHble ciay4dan O IPOU3BOAHBIX Hpeobpazosanus Pypoe duiib-
TpoB 0-5 mOpsiAKOB:

BVO{LEQO(Tv’Y)}(jw) _ 2j'Y .
dw (v +jw)?’
v T ey 6y 12jy
Ow (v+iw)2 - By +jw)?’
BVZ{LE‘Q(T”Y)}(jw) _ 105~ 605~ B 65 .
ow (Y+iw)2  By+iw)? (5y+jw)?’
aVS(Legs(T,’Y)}(jw) _ 145~ 1685 _
0w (v w? Byt jw)?
4205 28057
(57 +jw)?  (Ty+jw)?’
ovites I oy 1sjy 3607
9w G+ g2 | Byt g
16205 25205 12605y
(5y +jw)? (v +jw)? (97 +jw)?’
ovitessT Y Gy 224y 660jy
ow (v +iw)?  (3y+jw)?
46205 123205~ 138605~ 5544
By +jw)?  (Ty+iw)? (9 +iw)? (1l + jw)?’
ke
4
3
2
5"
) ~ - 9ImVy (jw)
1 Ow
-0
0 ) ; -—5
-5 0 OReVi (jw)

ow
Puc. 6.58. Bua npoussoausix npeobpaszosanus Pypbe
OPTOrOHAJBHBIX GUILTPOB Jlexkanapa 0-5 nmopsinkos; v = 1,
c=2

(WP 2O (r)} (o)

[6.156] k 5 = —j(4k + 3)yx

Mk kit s +1/2 . 1
X§<s)< s+1/2 )(71) ((4s + 3)7/2 + jw)?

21{P 30 (r)} ()

k —
[6.157] 5 =

o8
(3v/2 + jw)?’
JUk+3y

(4 +3)v/2+jw

Rl (4s + 3)y/2 — jw

(4s+3)’y/2+]w

ecau k = 0;

X

Il
‘n:

( 4k+3 'y/2+]w+

4 3
'yz s+ ), ecmu k > 0.
(4s+3'y/2) + w?

Sy B 20 ) (o)
[6.158] k =
ow
47 (cos po)?
3y
—2j cos pg X

k—1
X exp(—a’(% +22 %)) X
s=0
(2005 ok exp(—Jjer)
(4k + 3)~

= (cospr)?
z:: 4s+3 )

exp(—2jo0), ecmn k = 0;

ecmu k > 0,

w
r = arctan ————.
v (4k 1 3)y
YacrHbie cayyan 4 IPOU3BOAHBIX npeobpasosanust Pypwe duib-
TpoB 0-5 nMopsiAKOB:
(1/2,0)
P, ,
BVO{ 0 ()}

(o) _ _ 357
ow (3v/2 + jw)?’
(1/2,0)
av, F1 TGy 355 10557
Aw T23y/244w)?  2(Ty/2+ jw)?’
(1/2.0)
v Gy 207 14855
7 = T8GBy/2 0 T ATr)2 4 g2
34655y
8(117y/2 + jw)?’
(1/2,0)
av, s TGy 9755 20475y
Ow T16(3y/2 + jw)? | 16(7/2 + jw)?
61425~ 450455

16(157/2 + jw)?’
(jw) 113055~ 1017455y
Ow T 128(37/2 + jw)? 32
1 11191955~ 969969y

% _ _
(T7/2+ jw)?  64(117/2 + jw)? ' 32(157/2 + jw)?
2078505~

T 128(197/2 + jw)?

T 16(117/2 + jw)?

1/2,0
avjp‘i /20 (7,7}
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1/2,0
BVS{PEE /29 (r3

(jw) 30429~ 16735955y
Ow T 256(37/2 + jw)? 256
1 72522455 217567355

< _
(77/2 + jw)?
52837785

128(11v/2 + jw)?

128(157/2 + jw)?
223092875

T 256(19v/2 + jw)?

—4 _9

256(237/2 + jw)?

OImVy, (jw)
Ow

0 AReVi(jw)
Ow

Puc. 6.59. Bun npoussogusix npeobpasosanus Pypne

OPTOrOHAJBHBIX (hunabrpoB Axobu 0-5 mopanakos; v = 1, ¢ = 2,

a=1/2,8=0

PO (3

v, k (jw) _

—25(k + 1)yx

Fky k4s+1 .
() )en ((Sﬂ%

1 ’Y+jw)

(1,0)
2P ﬂ)}(jw)

k —
[6.160] o =

__ %y

(7 + jw)?’
2k 1)y

(k+ 1)y +jw
g (s + 1)y —jw
= (s+ v+ jw

s=0

ecau k = 0;

1
N (P
((k+1)v+jw

s+1
+2v —_—
SZO ((s+ 1)) 2 12

), ecom k > 0.

BLPO (r )}
v,k
[6.161] k _ Uew) _
Ow

_ 2j(cos ©0)?

exp(72j<,00)7 ecan k = 0;

—2j cos pp X
k—1
Xexp<j<@k+22<ps>>x
s=0
(cossakeXp(—jcpk)
(k+1)
— (cospy)
Z s+1 )7

2
— ecim k > 0,
v =

w
= arctan —————.
vk (k+ 1)y

YHacrHble ciyvdan qiis Hpou3BoaubiX npeobpaszosanus Pypoe buib-
Tpos 0- 5 nopsl/:LKOB:

av 7o e %y
ow (v + jw)?’
(1,0)
(PO () , ,
ov, * w8y 12jy
dw (Y +jw)? 2y +jw)?’
(1.0,
av, 2 T Gy _ 18jy T2y 60y
Ow (y+iw)2  (2v+iw)? By +jw)?’
ovyi " T Gy 32y 240jy
Aw (v +iw)? (27 + jw)?
4805~ 28057
(37(+jt;))2 (47 + jw)?’
av, P Gy _ 504y 600jy
w (v +iw)? (27 + jw)?
21004 28005 126057
(3y +ju)))2 4y +ijw)? 5y +jw)?’
av.! T} G _ T2y 1260j7
Aw (y+iw)? (27 +jw)?
6720 151205~ 151205~ 5544y
By +jw)?2  (dy+jw)? By +ijw)? (67 +jw)?
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: =3
3 ‘ D |
o 1 ‘, :
C> OIm Vi, (jw)
ow
) K - -5
O o 7'/7/ S o -/‘ S 75
_5 0 6R6Vk(jw)
Ow

Puc. 6.60. Bun npoussogusix npeobpaszosanus Pypbe

oprorosaybHeiX Guabrpos Axkobu 0-5 mopsakos; v =1, c =1,

a=1,=0

P> (r )}
[6.162] [ ()

= —2;(2k + 3)yx

[ —
SN\ s+2 (25 +3)y + jw)

.
(v + jw)?’
2](2k+3)
(2k+3)'y+gw
(2 )y —J
- XHMX
(25 4+ 3)y + jw

ecau k = 0;

1
X[ ———t
((2k+3)'y+jw

2s+3
+ e —
WZ (25 + 3) ) + w?

), ecau k > 0.

BUPZ O (r 1)}, .
[6.164] k _ ) _
ow
_ 2j(cos go)?
v
—27 cos pg X

k—1

Xexp<j<sok +2)° sos)> x
= s=0
(cos or exp(—jor)

(2k + 3)y
(cospy)?
A Z 25+ 3 )

exp(f2jgoo), ecim k = 0;

ecom k > 0,

w
= arctan ————.
or (2k + 3)7

YacrHble Ciy4dau 11 1pOu3BOAHbIX peobpazosanus Pypove duiib-
Tpos 0-5 HOpS{,J:(KOB:

(2,
{Py (T, )}, .
" (jw)

A _ 65~ .
w T By +iw)?’
(2,0),,
av, [T Gy _ 304y 407
dw By +ijw)?  (5y +jw)?’
PO
v, T Gy, _ s4jy 2807 210jy
Ow By +jw)2  (5By+jw)?2  (Ty + jw)?’
(2,0),,
AT _ 180jy 10805~
Ow By +jw)2 (57 +jw)?
1890 10085y
(Tv+jw)? (97 +jw)?’
(P29 (1)}
v, ) _ 3305 30805
Ow By +jw)?  (5y +jw)?
92405~ 11880, 46205y
(Ty+iw)? (97 +jw)?  (1ly + jw)?’
(P (r90y
oV, ey 5464y 72805
ow By+jw)2 (57 + jw)?
327605~ 655205~ 600605~ 20592~
(Ty+jw)? (97 +jw)?  (11y+jw)? (137 + jw)?’
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4
3
o9
dImVy (jw)
ow

5 -2

-0

_9 0 8RéVk(jW)
Ow

Puc. 6.61. Bug nupoussogubix npeobpaszosannsa Pypoe
oproroHaJibHbiX buabrpos Axkobu 0-5 mopsaakos; v =1, ¢ = 2,
a=2,=0

[6.165]
(.0,
avk[ll{Pk. ( ,v)}(jw) k

o =—jk+a+)ey> (’:)x

s=0

k+s+a s 1
><( sta )(— —-
((2s + o+ 1)ey/2 + jw)

py RS Y
[6.166] k =
Ow
_ Jlo+ ey
(e + Dey/2 + jw)*’
_ J@kta+ ey
2k +a+1)ey/2+ jw
" (@2s 4 a+ Dey/2 — jw
o 2s+a+1)ey/2+ jw
1
2k +a+1)ey/2+ jw
- 2s+a+1 )
=0 ((2s+a+ 1)0“//2)2 +w2/)’

eciu k = 0;

—Jx

®
I

X

+ 2cy/2x%

>

X ecim k > 0.

BHPL D (r )}
av, k
[6.167] k ) _
Ow
_ 4j(cos ©0)?
(a+ ey
—27 cos pp X
k—1
x exr><j<s% +2) <ps>> x
s=0
cos'on exp(—den)
2k +a+1)ey/2
445 (cosen)? )
2s+a+1

«y s=0

exp(72j<,00)7 ecan k = 0;

ecam k > 0,

2w

= arctan ————.
Pr 2k +a+1)ey

YacrHble cayvyan qjisg npou3BonHbiX npeobpazosanusa Oypse dbunin-
TpoB 0-5 OPATKOB:

[ GO

an Go) _ eve+1)
dw (ev(a+1)/2 4 jw)?’
(0,0
v Gy eyt (a+3) |
=- — ticy(a+2) x
Bw (ev(@+1)/2+ jw)

o (e +3) i
(c’y(a +3)/2 +jw)27

(0,0
oVl T Gy jerta+ 1)(a + 2)(a+5)

dw 2(ey(a+1)/2 + jw)?
(@+2)(@+3)(a+5)  jey(o+3)(at4)(a+5)
2(ev(a+3)/2+jw)®  2(ev(a+5)/2+jw)? T

+jey X

(x,0)
P. T, . .
vl T Gw) _ jeatdla+n)
= — ~— +jey(a+7) x
ow 6a!(cy(a+1)/2 + jw)
(o + 4)! jey(a+5)(a+7)

x 2(a+ 1)!(cv(o¢+3)/2+jw)2 _2(a+2)!(0'y(a +5)/2 +jw)2
jev(a+6)l(a+17)

6(a +3)!(C'y(o¢+7)/2+jw)2;

oV ) jeya+ 4)a+9) j
Ow N 240l (cy(a 4+ 1)/2 + jw)2 + 6
cy(a 4+ 5)!(a+9) _ jey(a+ 6)!(a+9)
(o + D! (ey(a+3)/2+ jw)2 4(a+2)!(cy(a+5)/2 + jw)2
jey(a+ ) (a+9) B jey(a+ 8)!(a+9) )
6(a+3)!(cv(a+7)/24 jw)?  24(a+4)!(ev(a+9)/2 + jw)?’

(.0
v T Y oy o

_ jey(o+ 5)!(a 4 11) J y
dw 120a! (ey(a + 1)/2 + jw)* 24

cy(o 4+ 6)!1 (o 4+ 11) _ jey(a+ 7)o+ 11)
(o + D (ey(a+3)/2+ jw)2 12(or + 2)! (ey(a + 5) /2 + jw)2

jey(a+ 8)!(a + 11) _ jey(a+ 9)!(a + 11)
12(a + 3)! (ev(a+7)/2 4+ jw)?  24(a + 4)! (ey(a +9)/2 + jw)?

jey(a + 10)! (e + 11)

120(a + 5)! (ev(a + 11)/2 + jw)?’

X
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Apammrnueckue InpeacTraBJieHUdA B yacTOTHOH obJiacTn

N

\\

e

ARUURTRERRY
NS

\,

\

i

l‘{

ow
-0

S
AImWy, (jw)
a) ow

OReW}, (jw)

ow
-2
—2 0"
AImWy, (jw)
6) ow
Puc. 6.62. Bun npouzsogubix npeobpazosanus Pypbe oproroHanbHeix Guabrpos Skobu 2-oro mopsaka: a) v =1, ¢ = 2, a € [0; 5], B = 0;
6) vy€[0,752],c=2,a=1,8=0
1 1 1 20 1
X — — — + - — + -
¥+ jw 3y + jw 11y 4+ jw /) 37 + jw 5y + jw
1 90 1 1 140
POV (Y, 9 2 Tyt jw) 5y 4o \7ytdw Tyt )y 1w ©
Vi (Jw) 84 (k+1) 1 1 70
[6.168] = — " > .
Ow (2k + 3)y + jw 9y +jw 1yt jw /) 1yt jw )’
(0,1)
y Zk: (k) <k+3)( s y ov s T Gy 288y (( Lo, ) y
= \s s (28 + 1)y + jw ow (13y + jw) v+ jw 13y 4+ jw
1 1 1 30 1
1 1 X — = — + - — + -
X + . v+ jw 3y +jw 13y +jw/ 3y + jw 5y + jw
2s+1)y+jw  (2k+3)y + jw 1 210 1 n 1 560 n
13y + jw /) 5y + jw y+jw By +jw/ Ty + jw
YHacTHble cIyydau A IPOU3BOAHBIX Ipeobpa3osanus Pypbe GuIb- + < L — + - > 6304 — ( L — + 1 - > x
TPOB 0-5 TOPAAKOB: g’é;éjw 13v 4+ jw /) 97 + jw 11y + jw 13y + jw
(0,1)
P, T . . . P .
8V0{ 0 ( 7)}(3(41) _ 16j'y2(2’y+jw) . 119 + jo
Ow (v + jw)2 (3y + jw)?’
(PO (r 1)} 2
ovy ! (Jw) 325 (( 1 n 1 ) o
Ow T By +dw) \\y 4w By +jw
« 1 ( 1 n 1 ) 2 )
'y+(j0w1) 3y + jw 5v 4+ jw /) 3y + jw /)’
A B T (( Lo, 1 ) y
Ow T (v o) \\y 4w Ty +gw
« 1 ( 1 + 1 ) 6 + ( 1 i
v+ Jw 3y +jw Tyt jw/) 3y +jw 5y + jw
1 6
+ - )
Ty +jw/ 57+ jw
(0,1)
oV T Gy 10842 (( Lo, 1 ) y
Ow Ty +iw) \\v+jw | 9v+jw
« 1 ( 1 + 1 ) 12 + ( 1 i
v+ jw 3y +jw 9y +jw/ 3y + jw 5y + jw
4 1 30 1 4 1 > 20 )
9y + jw /) 5y + jw Ty + jw 9y + jw ) Ty + jw )’
(2D (r )
v, T w) 2002 (( 1 N 1 > "
dw T (1ly 4 jw) v+ jw 11y + jw
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i 1 ) 12 L ( 1 L 1 i 1 )
X
11y + jw /) 3y + jw 5y +jw 9y +jw 11y +jw
30 1 1 1 20
X — — — + — + - — |3
, 5’Y+JW Ty +jw 9y +jw 1y +jw/) Ty +jw
ke av{P (””(jw) B 26405 <( L,
X dw T (1y 4 jw)(13y + jw) \\ v +jw
4 P S ) 1 < LN S
11y 4+ jw 13y 4+ jw /) v+ jw 3y + jw 11y 4+ jw
1 ) 20 L 1 X 1 i 1
3 137+ jw / 3y + jw 5y + jw 11’Y+JUJ 13’Y+JW
90 ( 1 n 1 )
x —_
5. 5y + jw Ty + jw 117+jw 13’Y+JW 77+Jw
! 1 1 1
%‘%’v(ﬂ‘*’) +<9'y+jw+117+jw+13'y+jw>11’y+jw>
, - ;- - - - - .. __5 W (0, )T
1. K o 8V{Pr ( ,’Y>}(jw) B 4368+ <<
<0 dw h (137+Jw)(157+3w) 7+Jw
0 .. _s 1 1 ) 1 _< N
" . 1 1 j 1
-5 0 OReVi (jw) 3y + Jw 57 +iw/ v+ {w 3y +1]w 37 + Jw
dw 15’y+] ) ’y+]w 5’y+jw+13'y+jw+15'y+jw
Puc. 6.63. Bun npousBogubix npeobpasosanus Pypbe 210 1 1 560
oproroHaJybHbiX buabrpos Axkobu 0-5 mopsaakos; v =1, ¢ = 2, X - < — + -
a=08=1 5'y+jw 7’y+]w 13y + jw 15y + jw ) Ty + jw
’ n ( n i 1 630 1 i
9y + jw 13fy+jw 15y + jw /) 9v + jw 11y + jw
i 1 i 252
13'y+jw 15'y+jw 11y 4+ jw
PO, 5 ‘
c109 Vi (@) _ 87k +3) ’ —
Ow ((2k + 3)y + jw) ‘
(k+1)(k+2) k\ rk+s L
o ae) 2 ), ) =
((2k+5)y + jw) = \s
1 1 oo
X . —+ 4
2s+ 1)y +jw \ 2s+ 1)y + jw
1 1 3.0
+ — + - . '
(2k+3)y+jw  (2k+5)y +jw X
YacrHble cayvan 4 NPOU3BOAHBIX npeobpazosanus Pypue buib- 2 oo v AlmVj, (jw)
Tp0B05HOpH,£[KOB: VN T
P02 (7, . . . P ,
dV{ 2 ’Y)}(]w)_i 14457 (3y + jw) ) 1 N
w (v + jw)2(3y + jw)2 (57 + jw)?’ O ; S0
(0,2) 0. [ S
v T ey 2405° (( L s . JE—
R RGO CET RN CER T Fetele)
w
+ 1 + 1 ) 1 _ < 1 + 1 + Puc. 6.64. Bun npoussogubix npeobpasosanusa @ypse
5y + jw Ty +jw/) v+ jw 3y + jw 5y + jw OPTOroHaJbHBIX GuabTpoB fK0obu 0-5 mopsakos; v = 1, ¢ = 2,
1 a=0,8=2
+ o o
77+(w) 3y + jw
0,2)
OVQ{PQ ( ,'Y)}( ) 6724 << 1 .
Ow (T + i) (97 +w) \\ 7y +
n 1 i 1 ) 1 < 1 n 1 i
Ty +jw | Ov+jw)y+iw  \By+jw | Ty jw
1 6 i ( 1 n 1 X 1
9Y +jw /) 3y + jw S5y +jw  Ty+jw 9+ jw
6
X — |
AT
oV, s T Gy B 14405~ (( L
Ow T (97 +jw)(1ly + jw) \\ v+ jw
1 n 1 > 1 ( 1 n 1 n
Y +jw 1y +jw/ v+ jw 3vy+jw 9y +jw
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POy A 1 g 1 1
av, (o) _ 7Ptk B)! ( ) -
[6.170] k - _ ( ) “\5imt Z: G e ) e
ow k! p
k 1 A 1 12
(2k + B +1) ky (k+ s _ ( )

X5 Z<S>( >( 1)°x 37+jw+§(2p+7)7+3w 3y + jw
[Tk +2p+ 1)y +ju =" +< 1 zﬁ: 1 > 50
p=0 5y +jw (= (2p+ Ty + jw /) 5y + jw

x ! ! + B ( L ZE: 1 ) 20 )
(2s + 1)y +jw \ (25 + 1)y + jw 77+Jw = @p+ Ty +gw ) Ty +jw |

) T,
v e Gy s s 1) )

2 1
+ — .
pzzo (2k+2p+1)7+3w>

YHacTHble cIyydau A IPOU3BOAHBIX Ipeobpa3osanus Pypbe GuIb-
TpoB 0-5 MOpsiAKOB:

0.8)
BV(P ( ”Y)}(jw) B

B+ 1) ( L
v 4w

Ow B
T1@r+ 1)y +jw
p=0

1
v+ jw’

* Z ¢ (2p+1) “/Jrjw)
VB DB +3)

(Jw) _ J

p(0:8)
6V11

B
[T@r+3)+jw

p=0

1 1
0(2P+3)’v+jw>'v+jw B

( 1 +‘* 1 ) 2 .
3y +Jjw ¢ (2p+3)y +jw/ 3y +jw |’

p=

0.8),
T ) B B +5)

Ow

( 1
Y +Iw

(
- (%ijw
(

B
2 [T @p +5)y + jw

p=0

1 1
(2P+5)’Y+]w>7+jw -

B

+Z
B

1 6

+ — +
2:: (2P+d)’7+]w>3’Y+Jw

6 .
5y 4+ jw |’

T ARNBET)

5v+3wp2: (2p+5) “/Jrjw)

B)
(r )}, .
M Gw)

B
6 [T@p+7)y+jw
p=0

o,
avS{Pé RICEN!

Ow B
24 [T 2p+ 9)v + jw

p=0

( 1 s 1 ) 1
v+ jw @2p+ 9y +jw/) v+ jw
20

3y + jw

1
2p +9)y + Jw)
90
57 + jw

1
(2p+9)'v+jw>
B

1 +Z

p=0

5
1
+
,,z:: (2p+9)’v+aw>

p=0
140 n
7Y+ Jw

70\
11y +jw )’

G (B 4+ 5)1(8 + 11)

1
(2p +9)7 +jw>

Gw) _

(5
N ( 1 5 1 )
5y +jw = (2p + 1)y + jw

(

(

(

Aw - 8
120 [T @2p+ 11)7 + jw

p=0
1
v+ gw

<7+Jw Z (2p+11) 7+Jw)
30
37 + jw

3y + jw Z < (2p+ 11)’Y+JW)
210
5y + jw

1 ) 560 "
@2p+ 1)y + jw/ Ty + jw
630
9y + jw

252
11y + jw |~

1
2p+11)y + jw)

1
2p+11)y + jw)

H
+
M- L
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. (0] -
A N v
\;:;s‘g T \““\\:
Vg SSSSSy
4-° o=l oSSy
T —— == SOy
Rl OSSO
»\\\‘;g!.‘ —
3 =

[}

Y
<SS
==
= RSNSOI
N - SOSSS e
R 1,5
)‘k’ 1
===
2. &;d-\
%
4
% .
1- ' L ) , ‘( '
i <= 9ImVy (jw) L
o _5 Ow
o

) 0
—5  OReVi(jw)
a) Ow

 OReW (jw)
a ow

ST 2

0 OImWy (jw)

6) Ow

Puc. 6.65. Bun npoussonnbix npeobpasopanus @ypbe opTOroHaAbHBIX GUIBTPOB lk06u 2-oro mopsaaka: a) ¥y =1, ¢ =2, a =0, B € [0; 5];
6) vy€1[0,75;2],c=2,a=0,8=1
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I'maBa 7

OcHoBHBIE U pacIliupeHHble CBOIICTBA B
JaCTOTHOI 00JIacTH

Omnpenenenue.

Oproronasnbubie HYHKINN B 9aCTOTHON 00IaCTH, KaK U BO BPEMEHHOH, 00Maat0T PsiIoM oBIIuX CBOHCTE [5]

o . . -
/ ReW,;{wk( ’7)}(jw)dw = 51/%(0,7);
9

/ ImW, T () dw = 0.
0

Kak u BO BpeMeHHOI#, B 9aCTOTHOM 0GIaCTH OBLIN BBIIEJIEHBI TOMOJTHUTEIbHBIE CBORCTBA [5]
{ 31#%(7,"0
ReW,> 77 7(0) = —x(0,7);
{ Yy (T,v) }
mw,.! 7 J0)=o.



164 OcHOBHBIE U pacIIUpeHHbIE CBOMCTBA B YaCTOTHON obGJacTu
Tabauna 7.1. OCHOBHBIE U PACIIMPEHHBIE CBOHCTBA B YACTOTHOH o6aacTu
7 w o (r) 0% (r.7)
Ui (7,7) /ReWkw"'(T’W)}(jw)dw /Ika{wk(T’W)}(jw)dw ReW{ (0) ImWw,' 7 (0)
0 0
Li(1,7) g 0 ~1 0
LM (1, ) ”(k; D) 0 k-1 0
1 2 1 2
L;z)(777) m(k+1)(k+2) 0 _(k+1)(k+2) 0
o 4 2
k+« k+a
1) il -
k (7'7 ’Y) 2 < a ) 0 < a > 0
P,i_l/Q’O)(T, ’y) g(_l)k 0 ( 1 k+1 0
Legi(7,7) S 0 (~D** 0
P{0(7,) Z-D* 0 (—)H*! 0
PM(r7) S 0 (~)H*! 0
P (7.7) S 0 (~)** 0
P (7,7) S 0 (~F+ 0
2
1 )

POV (r,9) D gy 0 (-1 k1) 0
P (r,) 0 0

k1 [ k+ B
<1>+(5>




I'maBa 8

OcHoBHBIE 11 pacIIupeHHble COOTHOMIEHU
OPTOTrOHAJILHOCTHU
B 4aCTOTHOM 00JI1acTH

Onpenenenne.
JL7ist OpTOrOHAMBHBIX (DYHKITHI ¢ 6IMHUYHON BecOBO# (DYHKIMEH B 9aCTOTHOM 00IaCTH TAKKE CIIPABE/IHBHI
COOTHOIIIEHHs] OPTOTOHAJIBHOCTH [8, 10, 5]

/ ReW, (T (jeo) ReW o 700 (juo)deo = Z |G
0

° . (T . T . ™ 2
/ ImW,;{w’”( ’7)}(jw)ImWéw"( N Gw)dw = §HwkH Ok,m-
0

COOTHOH_IeHI/Ie OPTOI'OHAJIbHOCTH JAa€T BO3MOZKHOCTDL 3aIllMCaThb PaBCHCTBO, CBA3BIBAIOIIEEC BPEMEHHYIO U Ya-
croruyio obnacru (treopema Ilapcesans) [5, 12]

/000 (ReW,;{wk(T’v)}(jw))de = ;T/Ooo (wk(T, 7))2d7~

8.1 OcHOBHBIE COOTHOIIECHUI
OPTOTOHAJBHOCTH

[8-2] /ImVVS{LS(T’V)}r (jw)ImW,;[Lk(T’W)} (jw)dw =
0

s
—, ecau k = s;
=< 2y
0, WHAYe.

[8.1] /ReWS{LS“”)}(jw)ReW,ijW)}(jw)dw -
0

Marpuna 3uauenuit npu k = 0..5; s = 0..5:
T ecnu k = s; O
— 27’ -7 0 1 0 0 0 O
0 HHa4e M y=_ |0 0 1 000
) . [8.1].[8.2] 2vlo o 0o 1 0 of
o 0 o0 o 1 O
0 0 0 0 o0 1
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1 2 3 k

_

Puc. 8.1. I'paduueckoe npeacrabjeHue cooTHomennit [8.1], [8.2]
npu k=0..5, s =0..5; y =1

i (—1/2,0)
8.3] / Rew s T} G x
0

PV ()

x ReW, (jw)dw =
T
————— ecau k= s
= 2(4k + 1)y
0, WHAYe.

(—1/2,0)

[8.4] /ImWS{PS T} (ju) x
0

(P20 ()3

x ImW,; (jw)dw =
L, ecan k = s
={ 2(4k + 1)y
0, uHade.

Marpuna 3uauenuit npu k = 0..5; s = 0..5:

r 0 0 0 0 0
0 1/5 0 0 0 0
M _m]o o 1/9 o0 0 0
BAFT =g o o 0 1/13 0 0
0 0 0 0o 1/17 0
0o 0 0 0 0 1/21

0

Puc. 8.2. I'padudeckoe npeacrasieHue cooTHomenui [8.4], [77]
npu k =0..5, s =0..5; y =1

[ee]
8.5] /ReW;[Legs(rﬁ)}(jw)ReWéLegk('r,’y)}(jw)dw _
0

™
= 42k + 1)y’
0, nHaJe.

ecn k = s;

8.6] /IijLe"S‘“)}(jw)ImW,jLE‘”ﬂ‘T*“’”(jw)dw =
0

™
={ 42k + 1)y’
0, HHaYe.

ecau k = s;

Marpuna 3uavennit npu k = 0..5; s = 0..5:

1 o o0 0 0 0
0 13 0 0 0 0
~|o o 15 0 0 0
Mis.s)(s.00 = 1~y [0 0 0o 1/7 0 0
o 0 0 0 1/9 0
0 0o o o0 0 1/11
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1

Puc. 8.3. 'padudeckoe npencrasienne cooTHomenuni [8.5], [8.6]
npu k=0..5, s =0..5; y =1

7 (1/2,0)
8.7] /ReWS{PS T} ) x
0

(P29 (r. 1)}

X ReW, (jw)dw =
L, ecu k = s;
— { 2(4k + 3)y
0, WHAYe.

(1/2,0)

(8.8] [ ImwiP* TGy«

0\8

(P20 (7))

x ImW, (jw)dw =
L, ecau k = s;
= { 2(4k + 3)y
0, HHaYe.

Marpuna 3uavennii npu k = 0..5; s = 0..5:

/3 0 0 0 0 0

0 1/7 0 0 0 0

~fo 0 1/11 0 0 0

Mi LEsl =l o 0 0 1/15 0 0
0 0 0 0 1/19 0

0 0 0 0 0 1/23

Puc. 8.4. I'padudeckoe npencrasieHue cooTHomenui [8.7], [8.8]

npu k=0.5,s=0..5;y=1

i (1,0
8.9] / ReW T (T} (o) x
0

SRR

X ReW " * Jjw)dw =
L, ecsiu k = s;
= 4(k+ 1)y
0, WHAYe.

7 (1.0)
[8.10] /ImWS{PS N} ()
0

S C R

X ImW (jw)dw =
™
) k= s;
D BTy ecan s;
0, HHaYe.

Marpuna 3uauenuit npu k = 0..5; s = 0..5:
1 0 0 0 0 0
0 1/2 0 0 0 0
™ |0 0 1/3 0 0 0
Mis.91,18.10] = mlo o (/) 1/4 0 0
0 0 0 0 1/5 0
0 0 0 0 0 1/6
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0 1 2 3 4

%
y

1

Puc. 8.5. I'padudeckoe npeacrabienue cooTHomennii [8.9], [8.10]

npu k=0..5, s =0..5; y =1

oo
(2,0)
[8.11] /ReWS{PS Y (Gw) (7, 7) x
0

PP (3,

X ReW, (jw)dw =
T ecn k
o k = s;
={ 42k +3)y’ ’
0, nHa4e.
n (2,0)
[8.12] /ImWS{PS T Gy (1, ) x
0
(2,0)
X ImW,fP’“ (T”Y)}(jw)dw =
il ecn k
_ mm k = s;
={ 42k +3)y’ ’
0, nHa4e.

Marpuua 3naqsennit npu k = 0..5; s = 0..5:

1/3 0 0 0 0

0 1/5 0 0 0

| o 0o 1/7 0 0

Mig.11],[8.12) = E 0 0 0 1/9 0
0 0 0 0 1/11

0 0 0 0 0

~
Soococoo

Puc. 8.6. I'paduueckoe npeacrabpjieHue cooTHomenni [8.11],

[8.12] npu £ =0..5, s =0..5; y =1

i (@,0)
[8.13] / Rew s T} (G (7, ) x
0

RN
X ReW " ¥ T (w)dw =
;, ecau k = s
=< 2c(2k+a+ 1)y
0, WHAYe.
7 (@.0)
[8.14] / W 2 Y () (7, )
0
(,0)
< mw, %O Gy dw =
é, ecau k = s;
=< 2c(2k+a+ 1)y
0, HHaYe.

Marpuna 3navenutt npu k = 0..5; s = 0..5:
T

Misg.13],[8.14] = E X
(Tlm (11 0 0 0 0
0 CE) ? 0 0 0
o EmE L
0 0 0 (“S” L 0
(a+9)
0 0 0 (ajm



8.2 PaCIJ_II/IpeHHI)Ie COOTHOIIIEHNHA OPTOTOHAJBbHOCTHU

(e,0)
{P, b2
IReW, " * H‘

Puc. 8.7. I'paduueckoe npeacrapienue coorHomenusa [8.13], [8.14]nmpu k =0.5u k=s:a) y=1,c=2, a € [0;5]; 6) v € [0,5;5, 5],

8.2 PacmupeHHBIE COOTHOMIEHUS

OPTOrOHAJIbHOCTHN
oo
o1 W{Ls(‘ﬂ“/)} :
8.15] / m7s o () ReW, 4T} (uoydw =
0
k+1
(;72)”, ecmn k=s—1;
Y
2k + 1)
_ —T, ecin k = s;
km
ﬁ’ ecma k=s+1;
0, wHAYe.
Marpuua 3uagenuii npu k = 0..5; s = 0..5:
—1 1 0 0 0 0
1 -3 2 0 0 0
™ 0 2 —5 3 0 0
Mssi=3310 0o 3 -7 4 o0
0 0 0 4 -9 5
0 0 0 0 5 —11
oo
OR W{Ls (T}
18.16] / eW, B (jw) TmW 263 (o) =
0
k+1
7(;72)#, ecma k=s—1;
.
(2k+ 1)
_ T, ecau k = 83
km
_W7 ecma k=s+1;
0, HHAJe.

Marpuna 3navenuit npu k = 0..5; s = 0..5:

2, =

Puc. 8.8. I'padudeckoe npeacrasieHue cooTHoeHui [8.15],
[8.16] mpu k =0..5, s = 0..5; y =1

OLs(7,v)
o7

[8.17] /ReWS{ () ReW, 2+ T (Goydw =
0

g
——, ecimu k > s;
T\ ecn k = s;

0, HHa4e.
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Ls(ry)
} (ot Y (o) =

oo
[8.18] /ImW (jw)Im
0

fﬁ, ecam k > s;

N\ 1 ecnu k = s;

0, WHAYe.
Marpuna 3nadenunit npu k = 0..5; s = 0..5:
T
Mis.ar)[s.18) = 5 X
—1/2 0 0 0 0 0
-1 —-1/2 0 0 0 0
o ! -1 -1/2 0 0 0
-1 -1 -1 —-1/2 0 0
-1 -1 -1 -1 —1/2 0
-1 -1 -1 -1 -1 -1/2
4

S

Puc. 8.9. I'paduueckoe npeacrapieHne cooTHOmeHuH [8.17],
[8.18] mpu k =0..5, s =0..5; y =1

® oLs(r1) 8R {Lk(m M)}
2 eW, w
[8.19] /ImW } k U )dw =
Ow
0
k+1)m
—%, ecmum k=s—1;
T 2
ecnu k = s;
= 4y’
km
ecmu k= s+ 1;
4y’
0, wHaYe.
Marpuna 3uauenuit npu k = 0..5; s = 0..5:
-1 1 0 0 0 0
-1 -1 2 0 0 0
™ 0 -2 -1 3 0 0
M = —
BOI=3710 0 -3 -1 4 0
0 0 0 -4 -1 5
0 0 0 0 -5 -1

AL ("”Y) ol W{Lk("'/‘/)} 1
[8.20] /ReW{ (o) 2k Ue) 4

Ow
k+1
(ZJ, ecim k= s — 1;
- 2
ecnu k = s;
= 4’y
km
s ecim k=s+1;

4y
0, HHAYeE.

Puc. 8.10. I'paduyeckoe npeacrasieHue cooTHoumenuii [8.19],
[8.20] mpu £k =0..5, s =0..5; y =1

{aL s(T,7) {OLk(T,w)}
[8.21] /ReW (jw) Re W (jw)dw—

(k = s)ym ecnu k >
_ i ER
_ 2k + 1)ym v 2
4 = Y ecin k = s;
0, HHaJe.

o0 oL (T ¥) 6Lk(r ¥)
[8.22] /ImW{ }(jw ImW{ }(jw dw—

0
(k — s)ym
—————, ecau k > s;
2kt 1)ym N 2
1 = — 5 ecin k = s;
0, HHAaJe.

Marpuna 3navenuit npu k = 0..5; s = 0..5:
™

Mg 21],[8.22] = o X
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—1/4 0 0 0 0 0
-1 —1/4 0 0 0 0
o] 2 -1 -1/4 0 0 0
-3 -2 -1 -1/4 0 0
—4 -3 -2 -1 —1/4 0
-5 —4 -3 -2 -1 —1/4
4 k

o
=
[V
- W

Puc. 8.11. I'pacduieckoe npencrasienne cooTHomenni [8.21],
[8.22] mpu k =0..5, s =0..5; y =1

8.23] /ImWS{LS(W}(jw)ReW,ij(W”(jw)dw =
0

1
o ecam (k+1) mod 2 # 0;
s —
1
- , ecnu k = s;
2k:+11
————, WUHaue.
k+s+1
Matpuna suavenuii npu k = 0..5; s = 0..5:
Mg 23] =
-1 -1 -1/3 -1/3 —1/5 —1/5
1 -1/3 -1 —-1/5 —1/3 —1/7
| -13 1 -1/5 -1 —1/7 —1/3
1/3 —-1/5 1 —-1/7 -1 —-1/9
-1/5 1/3  —1/7 1 —-1/9 -1
1/5  —1/7  1/3  —1/9 1 —1/11

8.24] /ReWS{LS(m)}(jw)ImW,ij(W”(jw)dw -
0

1
P ecnu (k+1) mod 2 # 0
s —
1
, ecnu k = s;
2k'+11
—, WUHaue.
k+s+1
Matpuna suavenuii npu k = 0..5; s = 0..5:
Mig.24) =
-1 1 -1/3  1/3  -1/5 1/5
-1 -1/3 1 -1/5 1/3  —1/7
| -1/3 -1 —1/5 1 -1/7  1/3
-1/3 —-1/5 -1 —-1/7 1 —-1/9
-1/5 -1/3 -—1/7 -1 —1/9 1

-1/5 —-1/7 -1/3 -1/9 -1 —1/11

Puc. 8.12. I'pacduyeckoe mpencraBieHne COOTHOIEHHH [8.23],
[8.24] npu k =0..5, s =0..5; vy =1

e (1) 1),
[8.25] /ReWS{Ls D (GoyRew,F T (o) dw—
0
(k— s)ym
2 bl
2y 0, nHaYe.

_nk+1) - ecn k > s;

oo
(1) (1)
[8.26] /ImWs{LS T} GuytmW,E T () dw—

0
E—
_m(k+1) —%, ecmu k > s;
2y 0, HHade.

Marpuna suadenunii npu k = 0..5; s = 0..5:
T

M g.25],[8.26] 2 X
0 0 0 0 0 0
-1 0 0 0 0 0
% -2 -1 0 0 0 0
-3 -2 -1 0 0 0
-4 -3 -2 -1 0 0
-5 -4 -3 -2 -1 0
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Puc. 8.13. I'pacpuveckoe npencrasiaenne cooTHomenni [8.25],
[8.26] mpu k =0..5, s =0..5; y =1

7 {6}15’”2’”)(7,7)}
[8.27] /ReWS or (jw)x
0
(—1/2,0)
X ReWk{Pk 0} Gydw =
-1 k+s
—u, ecam k > s;
— ™ 2
- e ecnu k = s;
0, WHAYeE.

it {8P§’1/2’°><r,w>}
[8.28] /ImWs or (jw) x
0
(~1/2,0)
P
VAR T} Gioydw =
1 k+s
—%, ecim k > s;
= —%, ectu k = s;
0, wHaYe.

Marpuna 3nadenuii npu k = 0..5; s = 0..5:
™

Mig.27],[8.28) = 5 X
-1/2 0 0 0 0 0
1 —-1/2 0 0 0 0
-t 1 -1/2 0 0 0
1 —1 1 —-1/2 0 0
-1 1 -1 1 1/2 0
1 —1 1 —1 1 —1/2

Puc. 8.14. I'pacduyeckoe npeacrasieHne cOOTHOLIEHHH [8.27],
[8.28] npu £ =0..5, s =0..5; y =1

9Legs(7,7)

[ rew{ =52
[8.29] ReW (Jw)x
/

Le T, .
X Rerj 9k 'Y)}(jw)dw:

—W(%)k“, ecnu k > s;
= g, ecmu k = s;
0, HHadJe.
e {Lessrn)
[8.30] /ImWS (Jw)x
0
X Ika{Leg’“(T’V)}(jw)dw =
—W(%)k“, ecam k > s;
= %, ecmu k = s;
0, WHaJe.

Marpuna 3navenuit npu k = 0..5; s = 0..5:
™

Mg.209],(8.30] = 3%
-1/2 0 0 0 0 0
1 —-1/2 0 0 0 0
|-t 1 -1/2 o0 0 0
1 —1 1 —-1/2 0 0
-1 1 -1 1 —1/2 0
1 —1 1 —1 1 —-1/2
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)

Puc. 8.15. I'pacduyeckoe npeacrasieHue cooTHoOUEeHu [8.29],
[8.30] upu k = 0.5, s = 0..5; y = 1

i {6P§1/2’0><m>}
[8.31] /RCWS or (Jw)x
0

POy

x ReW,, Jjw)dw =
(=1 k+s
f%, ecim k > s;
= —E, ecnu k = s;
4
0, HHaJe.

P20 ()

[
[8.32] ImWy (Jw)x
/

(1/2,0)
P, f .
X ImW,;{ k tr ﬂ/)}(]w)dw =
1 k+s
—%, eciu k > s;
= —%, ecnu k = s;
0, nHaYe.

Marpuna 3navenuit npu k = 0..5; s = 0..5:
™

Mg.31],8.32] = 5 X
-1/2 0 0 0 0 0
1 —-1/2 0 0 0 0
|-t 1 -1/2 o0 0 0
1 —1 1 —-1/2 0 0
-1 1 1 1 -1/2 o0
1 —1 1 —1 1 —1/2

)

Puc. 8.16. I'paduyeckoe mpenctasienue coorHomenudt [8.31],
[8.32] npu k =0..5, s =0..5; vy =1

7o qerleam)
[8.33] / ReW, or (Jw) x
0

(P ()

X ReW,, (jw)dw =
m(—1)k+s
f%, econ k > s;
= —E, ecmn k = s;
4
0, HHaYe.

® {6P.§1'°)<rm }
[8.34] /ImWs or (jw) x

0
(1,0)
P
x T, T Gy =
—1 k+s

—%, ecm k > s;

= —g, ecmu k = s;
0, wHAYe.

Marpuna suadenuit npu k = 0..5; s = 0..5:
™

Mg.33],[8.34] = 3 X
-1/2 0 0 0 0 0
1 —-1/2 0 0 0 0
-t 1 —-1/2 0 0 0
1 —1 1 —-1/2 0 0
-1 1 -1 1 —1/2 0
1 —1 1 —1 1 —1/2
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Puc. 8.17. I'pacdugeckoe npeacrapiesne coorHouenuii [8.33],
[8.34] npu £ =0..5, s =0..5; y =1

T a0y
[8.35] /ReVVs or (jw)x
0

(P (r 1)}

x ReW,, (jw)dw =
1 k+s
%, ecim k > s;
= —%, ecnu k = s;
0, WHAYe.
it {OPS(?’O)(T.,w) )
[8.36] / mwl 7 (jw)x
0
(2,0)
P
s I, T Gydw =
1 k+s
%, ecim k > s;
= —%, ecnu k = s;
0, WHAYe.

Marpuna 3uauenuit npu k = 0..5; s = 0..5:

s
Mg .35],[8.36] = 5 X

Puc. 8.18. I'pacduyeckoe npeacrasieHue cooTHoumenuii [8.35],
[8.36] mpu k =0..5, s =0..5; y =1

7 {BPS("’O)(m) }
[8.37] /ReWS or (Jw) %
0

(P (7.1}

x ReW, (jw)dw =
-1 k+s
—&, ecnu k > s;
_ r 2
- - ecnu k = s;
0, WHaJe.
7 {or® oy
[8.38] /ImWs or (jw) x
0
(ex,0)
x mw, T Gydw =
1 k+s
f%, ecim k > s;

ecin k = s;

0, HHAaJe.



I'maBa 9

PekyppeHTHbIe COOTHOMIEHNS

Onpenesnenne.

J71s1 OpTOrOHANBHBIX MHOTOWJIEHOB ZIKOOH CipaBeyInBO CIIe/IyIolnee PeKyppeHTHoe cooTHomeHne [13, 15]:

2k + 1)(a+ B+ k+ 1) (a+ B+ 2k) PP (2) =
= ((a + B+ 2k) (a4 B+ 2k + 2)z + o — 52)(a + B+ 2k + )PP (2)—

—2a+k)(B+ k) (a+B+2k+2)PP ().

st 0606IIeHHBIX MHOTOUIEHOB Jlareppa cipaBe/iinBo ciiefyiolee peKyppeHTHoe cooTHommenue [13, 15]:
(k+ 1)L, (2) = (a+ 2k + 1 — )L\ (z) — (a + k)L, (@).

AnanorndHble COOTHOWEHNS /15T OPTOTOHATBHBIX (DYHKIHUI MOTYyIEHBI ¢ YI€TOM 3aMEH NePEMEHHBIX, TPUBE-
nennbix B [ase 1 [9].

9.1 PekyppeHTHbIE COOTHOIIEHUS JIJIs [9.5] P20 (7,4) =

OPTOrOHAJNIbHBIX (PYHKIUH ((ak = 5)(ak = 1)(1 = 2exp(=297)) +1)
- 4k(4k — 5)(2k — 1) X

(k= 1)(2k—3)(4k — 1)

x (4k = 3) P/ (7, )

2k — 1 —~1
91 Li(ry) = = Lioa(n )= *(2k — 1)(ak —5)
k—1 x P/ (r, ).
- % Lk72(7—77)'
2k —1
2k — 1 9.6] Legg(r,v) = 1 — 2exp(—2v71)) X
92 L () = P70, (r,9) — LY, (7). (0:6] Legi(r,) = =5 — (1 = 2exp(=217)
k—1
x Legx—1(T,7) — Legi_o(T,7)-

2k +1—
_ZkAloome

93] L;”(r.7) . )

1(7—1 '7)_
9.7 P20 (r,9) =

E+1 (9
— Lt () ((4k —3)(4k +1)(1 — 2exp(—2v7)) + 1)
= 4k(4k — 3)(2k + 1) g
(9.4 L (r,7) = W%ﬂ(ﬂﬂ* x (ak = )P () - ;(;L(iklg(zc(ik;)r :
k+a-1

. L2y (r ). x P20 (1 ).
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9.8 PV (rq) =

((2k —1)(2k + 1) (1 — 2exp(—77)) + 1)
= (2k — 1)(k+1) X
P (k—1)(2k+1) ,1,0
(1,7) — mpk,g (r,7)-

[9.9] P9 (r4) =

(k(k+1)(1 = 2exp(~297)) +1) (2K + 1)
- k2(k + 2) *
(k—1)(k+1)2

k2(k + 2)

x P () - P2 (7.7).

[9.10] P (r,4) =

((a+2K)(@ + 2k — 2) (1 — 2exp(~ey7)) + 0?)
- 2(a + 2k — 2)(a + k) x

(a+k—1)(k—1)(a+ 2k)

x (a42k—1)P{Y) (7, 4) —

k(a+ 2k — 2)(a + k)
x P2 (7,7).

[0.11] PV (r4) =

((2k —1)(2k +1)(1 — 2exp(—297)) — 1)
= kT DEk—1) *
(k=DEE+D) ,

(k+1)(2k—1) *

P ) = K2 (1)

9.12] P (r,7) =

(k(k +1)(1 - 2exp(—2y7)) — 1) (2k +1)
= X
k2(k + 2)
(k—1)(k+1)2
K2 (k +2)

x PO (7,7) - P2 (7,7).

[9.13] PV (r,5) =
((8+2K)(8 + 2k — 2) (1 — 2exp(—er7)) — 6°)

- 2%k(B+ 2k —2)(B+ k) x

(B+k—1)(k—1)(8+ 2k)

x (B+2k—1) P (r,7) —

k(B +2k—2)(8+ k)
x P25 (7,9).

9.2 PexkyppeHTHbIE COOTHOIIEHUA AJIsd
OPOU3BOIHBIX OPTOTOHAJIBHBIX

byukinii

[9.14] 20y 0BTV ()
) or - or

dk+1) (- -
7<( 5 )P,i V2O (7,9) = (4k—3)P{ T3/ (1, 9)+
4k —7) (-1
+ ! 22’0>(T77))~

8L69k (7-7 ’Y) — 8Legk—2(7—7 'Y) _

9.15
[ | or or
- v((% + 1) Legg(r,7) — 2(2k — L) Legp—1(7,7)+
+ (2k = 3)Legy—2(r,7) )
) or or
4k + 3
- w<(2+)P;” 20)(7,9) — (4 ~ DB ()4
4k —5
) 5 )P,il,/;’o)(n 7))~
[9.17] orVr) _ ORMS(r)
’ or or
— (& + )P (7,7) = 26PMD (7, 9)+
+ (k= DD (7).
oag CPC0y 0REIr)
) or or
=7 ((@k+3)PE (7,7) — 22k + VP (r, )+
+ 2k = )P ().
N L
) or or
- c'y/2<(a + 2k + 1)PL (r,7) — 2(a + 2k — 1)x
P (7,9) + (a+ 2k = 3P (7,7)).
apl*V (z,
[9.20] kiw —
or
_ (@k+ 1) (OLegi(r,7) | OLegi—1(7.7) | _
(k+1) or or

(k= Dk +1) +1) 0PV (r)
 (k+D(2k-1) or

(k — 1)(2k + 1) 0P (1,7)
(k4 1)(2k—1) or '




9.3 PeKyppeHTHbIe COOTHOIIIEeHUWA JJIdd HeolIpeJdeJIEHHbIX MHTerpaJjJioB oT OpTOroHaJIbHbIX

byHKkMii 177
[9.21] LV () _ [9.28] /TLLU(T, P Y (7 yydr =
. o -
k+1 (COp 2k +1
2(k+1) (0P (1,7) ) A ) = _7/ L) () ptEe” T (7 y)drt (k1)
= k +(k 1) ~ 5
k(k+2) or or o
©02) x /Lil)(f,v)u”k Y (7, y)dr—
(k(k+1)+1) 2k + 1) opP, 7 (r, 7) e
O R2(k+2) o + [
k2(k +2) 8T _ T/LS—)1(T7'¥)/‘{L’“ D} (7, y)dr.
(k= D(k+1)? oP*2 (s, )
k2(k +2 a @)
(k+2) o 19.29] /Lf)(ﬂv)#“k TN} (r, y)dr =
- (1) TASCEN)!
= [ 7Ly (T, y)ut 7k (7, v)dr+
0.22] oP" P (r7) _ (B +2k) / K
or k(B + k) 4 /TL( ) () 1)(7.7,”}(7, ).
(0,6-1) (0,8-1)
oP oP :
x <k1€w+(k+51)’m>
or or

P ()

_ ((B+2k)(B+2k—2) +1) (ﬁ+2k—1)a it B

2k(B + 2k — 2)(8 + k) ar
B4k —1)(k— 1) (B +2k) IS ()
k(B + 2k —2)(B+ k) or ‘

9.3 PexkyppeHTHbIE COOTHOMIIEHUA AJIs
HeOoNpeJIeJeHHbIX NHTErPAJIOB OT
OPTOTOHAJBHBIX PYHKIIHIT

[9.23] /L;c T,v)dr = -2 Z/ (r,y)dr — 7Lk(7' v)-

k1
[9.24] /TLk(T, y)dr = fT/L,CH(T, ~)dr+

2k +1 k
+ . /Lk(T"Y)dT_ ;/Lk—l(Ty'V)dT'

k—1
[9-25] /TLk(T» y)dr = —% > (Lurmr-
v=0

—/LV(T,’Y)d’T) (—1)k+u—%(Lk(T,’Y)T—/ Lk(’r,w)d7'>.

926 [ LV (rut 0 )ar =

:/TLk(T,'y)dr+/Lz(cl,)l(T,w)u{Lgvl)“”)}(T,“/)dT

)
027 [ L0t )ar

1 1 1
= **/TLk+1(T,“/)dT+;/Lk+1(7',“/)dT*;TLk+1(T7'

2

[9.30] /Lgum)uugﬂwn(m)dT:
1 (1)
= —*/TLilll(T,v)u{Lk (ry

x [ L e i ar -

7, y)dr + g X

’Y 2L](gl_i21<7-7’y)'

[0-31] /TLLQ)(""’Y)M{Lg’z)(r’w}(ﬂ’}’)dr =

E+1 @),
= [ et e,

@
% /Ll(f)(ﬂv)u{L’f2 T} (7, y)dr—

k42 @),
- T/Lf,)l(ﬂv)u“k T} (7, 7)dr.

y)dr +

(9.32] /Lgca)(Tw)u“i&)(m”(ﬁv)dT:

o @,
:/L;(c Bt 0 (1, y)dr
+/L§fi)1(ﬂv)u”

[9.33] / L (r, ) pd B G0} (7, ) dr =

ka)('r’“f)} (r,v)dr.

1 @ (a=1) «
= Q/TLECH (rmutte ’”)}(T,v)dﬂr;x
o (a=1) 1

X /Ll(c-&-ll)(Tv’Y)N{Lk Ve (7, y)dr - ;T‘lx
a—1
X L](Cle )(‘r,'y).

()
[9.34] /TL,(f)(T,v)u{Lk T} (7, y)dr =

k+1 o (),
= -5 [ B (7, )

~
JrM/Li:a)(T,'Y)/L{Lg"a)(T”Y>}(T7’Y)dT*
Y
)- - m/L;fi)l(ﬂv)u“iﬁ)”’”)}(ﬂv)dﬁ
Y

2k 43
X
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[9.35] /P,S*W’O) (r,7)dr = 2= 3)

4k +1
/P< 1/2.0) (7 4)dr

@k77{/P@uzm
(P20 ) = PO ().

4k +1 k—2 (T7’Y)d7‘7

7(41@ +1)

[9.36] /TP;71/2'0>(T,7)dT = 23k = 3) X

4k +1
(~1/2,0) (4k = 7)
X /TP;C,1 (r,y)dr — 1 X
_ 2
p(=1/2,0) dr — — =
></T 2 (r,v)dr 'y(4k+1)><

x(@i””mwmy—%‘ywknwy;

—/%1““hww+/%$”“mww>

(—1/2,0) 4
9.37 TP, T,y)dr = ————
[ ] / k .7) v(4k + 1) x

XZ( P 1/20)(7'7 /P( 1/20)(7' 'y)df)

2 (P)ifl/Q’O) (7, ’y)T*/ P,iil/Q’O)(T,'y)d‘r)

Cy(4k+1)
22k —1
[9.38] /Legk(T7 y)dr = (zki_i_l)/Legk_l(T,’y)dT—
(2k — 3) / 1
_ Lear dr— — —
1 egr—2(7,v)dr ST

X (Legk(T, v) — Legg—o(T, ’Y))~

2(2k — 1)
2k +1
(2k — 3)
2k +1

[9.39] /TLegk(T,'y)dT =

X /TLegkﬂ(T,’Y)dT— /TLegkfz(T,’Y)dT—

_ m <(L€9k(7’, v) — Legp—_o(T, W))T_

—/Legk(T,'y)dT—i-/Legk,g(T, 'y)d‘r).

[9.40] /TLegk(T,'y)dT = —ﬁx

2 (Legl,(T ¥)T — /Legl,(T7 7)d7>—

- m (Legk(r, YT — /Legk(T, ’y)d’r),

o.01) [ PO (rppar = 2D

4k 4+ 3
(1/2,0) (4k —5) 1/2,0
/ A ar - /PIE‘/2 (-
_ # (1/2,0) _ p(1/2,0)
7(4k + 3) (Pk (77 '7) Pk72 (7—7 'Y))
(1/2,0) o 2(4k -1
[9.42] /TPk (r,y)dr = ETanre
(1/2,0) (4k —5) (1/2,0)
></7'P,€71 (r,y)dr — P TP, 5 (T, y)dT—
__ 2 (1/2,0) _ p(1/2,0) _
7(4k+3) <(Pk (7'7'7) Pk72 (T"Y))T
/P(1/20>(7"\/dT—&—/P(l/zO)(TW )
[9.43] /7’P<1/2’0) (r,v)dr = —74 X
F v(4k + 3)

X Z(P(l/2 0)(7' ¥)T /P 1/2,0) (T, 'y)dT)
v=0

2
- st (A= [ ),

[9.44] /PIS’O) ydr = 25 [ pO e s

k+1

- /P(lo)(T’yd’T—

1
k+1 N

x (Pél’m(ﬁ ) - PP, 7))

[9.45] /TP,il’O) (r,v)dr = / (1 0>(7’ ~y)dr—

(20)(, 1 (1,0)
P P, -
k:+1/ - v(k+1)<< e

P () / H0 i [ B par).

(1,0) 2
9.46 TP, T,v)dT = X
[ ] / k ™ v(k+1)

X Z (P(l O)(’T ¥)T /‘P<1 O) T 'y)dr)
v=0

1
- s (A [ ).

2,0 22k +1) 2,0
[9.47] /PIE >(T,'y)d'r = 72k+3 /Plg >(7' y)dr—

(Qk /P(Q ,0) oy 1 y
2k + 3 7(2’6 +3)

x(%”%n) B2 (7).
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22k + 1)
2k +3

(20)(, 2k -1 (2,0)
/ TP, ~y)dr — %13 TP, (r,y)dr—

1
<(P,§2*°) (r.7) = P9 (7, 7)) -

2k +3)
/P(20>('r'yd7'+/ (20 >

2
— X
v(2k + 3)

/P(2 O) T 'y)dT)

[9.48] /TPIEQ’O) (r,y)dr =

[9.49] /TPIEQ’O) (ryy)dr = —

Z (P(Q 0)

v=0
1
T 32k +3) (P iy - /P’iw (ro)dr).
(@,0) 2(a+2k -1
9.50 P, dr= ————~
[ | / e (Tyy)dT a2kl
(e 0) (o + 2k — 3) (e, 0)
P dr — =2 [ p! dr—
/ (ry)dr = = (7, 7)dr

2 (a,0) (a,0)
- P ) _P ) .
c (a+2k+1)( k (Ta'Y) k—2 (ﬂ’Y))
2(a+ 2k — 1)
. PO (r y)dr = 22T
[9.51] /T e (r,v)dr Y
a,0 a+2k—-3 «,
X /TPIE_1>(T7’}/)dT— gy / P( (r,v)dT—
2 (a,0) (a,0)
[ A— Y =1 _ ples _
c‘y(a+2k+1) <( k (Tv’y) k—2 (ﬂ’Y))T

/P““ 0 (7, y)dr + /P(O‘ 9 >

4
[ S
cy(a+2k+1)

k—1
X Z (PIEO"O) (r,y)T — /Plsa’())(r, ’y)dT) -
v=0

2 ple0) / (a,0)
_— P, .
gl e rerey (PO (rmr= [ PO (r,y)ar)

[9.52] /7']3150“0)(7'7 y)dr = —

(0,1)
19.53] /Péo,w(ﬂ WP ENY (2 ydr =

= %(/ Legyy1(1,v)dr +/Legk(7,'y)d‘r>.

T L T

1
= 5(/ TLegk+1 (7, v)dr + /TLegk(T,'y)dT).

(9.55] [ PO (7, )t 0 )
1
- sy (6D [ Leasalrmar + 2k -+ 3)x

X /Legk+1(T,’Y)dT+ (k+2)/Legk(T,'y)dT).

[9.56] /TP(O 2)(7' Y p"? T} (7, y)dr =
1
= m ((k +1) /TLegk_,_g (1, v)dT + (2k + 3)x

X /TLEgk+1(T, y)dr + (k + 2) /TLegk (T,’Y)dT).

9.4 PekyppeHTHBbIE COOTHOINEHUS JIJIst
npeobpa3oBaHnii Pypbe

L (r )}

[9.57] (jw) =
1 AICEN PN
= 5 (1 — Wk{ o ’Y)}(jw)(jw —7/2)).
(a41)
[9.58] {L}, ( w)}( jw) =
1 L T, . .
<1+W{ g M () exp(—w)),
'y 2 cos
2w
¢ = arctan —.
v
(at1)
o.59] vt TGy =
v (L ()}
=71 v\ .
Got ) ¢ )
(at1)
p.60] v Ty =
L (s, . .
=2Vk{ T () cos g exp(—je),

2w
¢ = arctan —.
0l
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I'maBa 10

CooTHollleHsT B3aUMOCBA31 0a3MCHBIX
b yHKIMIT

Omnpenenenue.
JlaHHBIE OILIpe/e/IeHUs] IOJIYyYEHbl Ha, OCHOBE IIPEACTABJIEHHS (DYHKIMOHAJIBHON XapaKTEePUCTHKY Kk - TOro
nopsanra Uy (T, y), cesi3auuoi ¢ Yy (T,y) B BUge [7, 11, 5]

19]?,(7—7 ’Y) = Z Bk,vwl/ (T7 rY)a

v=0

rae

Brw=——5 |  O(m, )0 (1, )tV D (7, 7)dr
ku /

— K03 DUIMEHTHI PA3IOKEHUS P,
U HNOHSATUY PACIIMPEHHOIO COOTHOIIEHUS OPTOrOHAIBHOCTH [5].

[10.1] /°° O (1, N (1, N TN (7 y)dr = by (7)) (k= 0..K,v = 0..K).
0

10.1 CooTHOIEHns B3aNMOCBLA3N [10.6] LY (r,4) =

OPTOrOHAJIBHBIX (DYHKI[Uii
Z Ly(1,7), ecmu o = 0;

k a—1
k+p+1—v
L,(r,vy ——, ecma>0
>t T = ,

k
(1) _
[10.2] L (r,%) = > Lu(7,7). a € No.

[10.7] P(0 1> (m,7) iy Z(2V+ 1)(=1DF " Leg, (1,7)).

k
[10.3] LY (1,7) = > (k — v+ 1)Ly (7,7).
v=0
[10.8] P(O’Q)(T v) =

(1) (1) k
[10'4] Lk(T77) = Lk (T7 ’Y) - Lk;fl(T’ 7) k+v
(2v + 1)( Leg (r,
(k+1)(k+2 ;:O v+1)(-1) egu (7, 7) %

[10.5] L (r,7) = L (7,7) = L (7, 7). X ((k+ 1)k +2) — v+ 1),




182 CoorHomnteHnst B3anMOCBsA31 0a3MCHBIX (DYHKITUN
_(k+1) o) oL k-1
[10.9] Legi(r,v) = E 1 P (o) + [10.19] egakT(T ’Y) —2y Z (20 + 1)(=1)* ¥ x
k01 =0
t e () x Legy (1,7) — ¥(2k + 1) Legi (7, 7)-
(0,1) (k+2) oP1/20) (7 .
10.10] P, = pL T,y ”
[10.10] B (m ) = ooy B D)+ [10.20] —t— " =9 3 (v +3)(-1)" %
k (0,2)
+ P (T, 7y)-
1) F1 (m,7) « PO/ (1 oy wpél/z,m(nv).
+(0,841) (=n*
[10.11] P, (r,7) = X opL0) k—1
k+1 [10.21] —k -7 (r) _ =27 ) (v +1)(-1)F
k or =
2v +1)(—1)" Legu (1, 7), eciu B = 0;
VZ::O( JE ke n x PO () = (ke + )P (7,9).
k
X 1;)(2V+ 1)(71) LegV(Tv 'Y)X 8P(2 0) (T, /Y) _
[10.22] =-2y) (v +3)(-1)Ftx
H(k+p+l—u)(k+p+2+l/) ccau B> 0 or /=0
p+D(k+p+2) ’ ’ (2,0) o (2,0)
X Py (T, ) = (2K + 3) P (7, ).
B € Nop.
8P(o¢,0) (T 'Y) k—1
k k+v
10.2 CooTHoLIeHuS B3anNMOCBIA3H [10.23] ———— = *CVZO a+2v+ (=17
OPTOTOHAJbHBIX HKITUI o o
p d)y I X P,E ’O)(T,'y) —cy/2(a + 2k + 1)P]£ ’0)(7'7 ).
1 IPOMU3BOIHBIX OPTOTOHAJbHBIX
bysKIMit oV (7 -
. 77) k
10.24 k = 1)2(—1)kt
[ | or (k+ 1) Z VDD
AL (1,7) k=l (0,1) ) pO1)
[10.12] —5— = - > Lu( Tv)—ka(T ¥)- X Py (T, ) — 2k + 1) P (7, ).
v=0
L1013 oL (r,7) L0 o aPOY (7, ) k-1
[10.13] 87 Z S (m,7)- [10.25] k 3 > :_(k:&y—l) Z(Qk‘(k‘-f—l)—
T
v=0
oW k—1 —2w(w+1)+2k+1)(—1)*t¥(2v 4 1) Leg, (1, v)—
[10.14] y S > 2k —v) +1)Lu(7,7) ) (2% 4+ 192
T — +
v=0 . - V(kﬁLegk(T, v)-
- EL}C(T’ ’Y)
oL (1,7) — (2 Qe aP " (r,7) 2y =
[10.15] kT - ZOL(V 1) =3 B [10-26] : ar T Tkt )(k+2) 2+ D
v= v=0
oL (. ) K1 X (v +2)(= 1" (20 + 3) P (r,4)—
T,y v
[10.16] kT =—z Zo(k —v+1)2Ly(7,7)— =2k + )PV (7, ).
v
- ELk(Tv 7). 8P,£0’2>(T 7) y
10.27 4 L= X
BL(D‘)(T ) k—1 - ¥ (@ [ | or (E+1)(k+2)
b « «@
[10.17) —F—=—= ==y} LY () = S L7 (1) k-1
v=0 xZ((}c+1)(k+2)(k(k+3)+l)—(2k(k+3)+3)><
S GYe) »
[10.18] k 3 =—7 Z (4v + 1)(=1)kHVx viv+1)+2wv+1) )( DR (20 + 1) Legy (1,7) —
T
_1/2, (4k +1) _(—1/2, 2v(2k + 1)2
x P{1/20) (r,7) — . P}g 1/2 0)(77 ). ) Legy,(7,7)
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10.3

[10.28]

[10.29]

[10.30]

[10.31]

[10.32]

[10.33]

[10.34]

CooTHOIIIEHs B3aNMOCBS3H
OPTOTOHAJBHBIX PYHKIIHIT

U HeolpeaeIeHHbIX MHTErpaioB
OT OPTOTOHAJBHBIX (DyHKITIIA

4 k—1
[ Errdr = =2 S ) L)~
v v=0

2
_7Lk(T7’Y)
Y
(~1/2,0) 4
P dr = ———
[P0 7(4k+1)x
= L(-1/2,0) (—1/2,0)
P20 (g, pit :
> )= gm0
k—1

2
Legy(m,v)dr = ——— Legy (1,7)—
/ 9k (7, 7) Skt D) VE:O gu (7, 7)
1

S .
MCTEY egr(T,7)
(1/2,0) _ 4
P, dr=—— "~
/ % (1,v)dr 7(4k+3)x
= L(1/2,0) 2 (1/2,0)
> PO (r,4) - P20 (2 ).
) V=0 (r:7) v(4k+3) * ()
(1,0) 2 |00
p(1.0 dr — po _
/ e (T, y)dT ST ,,E:o (1,7)
1 (1,0)
- - p& .
7(k+1) k (Tv/Y)

k—1
(2,0) 2 (2,0)
P, dr = — B} ) —
/ % (Ty)dT Sk 13) ;:0 (1:7)

1
Pp(2.0)

(26 +3) * 7).
4
PO (7, y)dr = - ———————
/ ko (mdr c'y(a+2k+1)><
S pe0) 2 ple0)
Py (1) — @ .
x UZ:;) S A TR )(m,7)

10.4 CoorHOIIEHNd B3auMOCBA31
npeobpa3oBaHuii Pypbe

1, k
[10.35] W% T Gy = ST wE ) Gy,

v=0
@), k
[0.36] W O Gy = 57k — v+ WD (),
v=0
(at1)
mo.37] wih T Gy =
k
Z WJLV(TW)}(jW)v ecau o = 0;
- UEO i ptl—v
Z WV{LV(TW)}UW) H p77 ecau o > 0,
v=0 p=0 P+ 1
a € Np.
(PO (r )}
[10.38] W, * (jw) = k+12(2u+1)><

x (—l)k—H/WlfLegV (7))} (]w)

P"D ()}, . 1
10.39 W'k = —
[10-39] W, U9) = G e <

k

X Y (v +1)(-1

v=0

)’“’”((k +1)(k+2) —v(v+1))x

% W’J{Legu(‘fﬁ)} (jw).

{P,io‘”(w}(. (GO

10.4 w
[10.40] W, W) =TT
k
Z 2v+1 1)”W§Leg”(7’7>}(jw), ecau 8 = 0;
3’
% (2V+ )( 1)IJW1£L€gV(T!’7>}(]‘w)><
(k 1—-v)(k 2
H trt V)(k+p+ +V), ecau 3> 0,
ol (p+1)(k+p+2)

B € Nop.
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I'maBa 11

O06006mIeHHbIe XapaKTePUCTUKA
OPTOTOHAJbHBIX (PYHKIINIIA

Omnpenenenue.

HO AHaJIOTNN C U3BECTHBIMHU OIIDpEACICHUAMU OJIATECIbHOCTH U MOMEHTHBIX XapPaKTECPHUCTHUK BBEICHBI CIICIY-
IOIIUE ITIOHATUIL:

— JJIUTEIbHOCTH OPTOTOHAIBHBIX (DYHKIMI BO BpeMeHHON obaactu [6]

o0

/wk(’rv W)d’r
DGy _0

|

/(W(ﬂ V))2d7'
AOTT} _ D -
(¥r(0,7))

— IJIATETFHOCTH OPTOTOHAJIBHBIX (PYHKIUN B 9aCTOTHON obsacTu

o

ReW,;{w"(T’W)} (jw)dw

PRY AR ISERD NO
Aw,(f){R W, (Jw)} _ 0 :

|Rerjwk(T77)}(0)|

o0
/(ReWk{w""(Tﬁ)}(jw))zdw
{Yr (T}, .
wl(;l){ReWk k (Fw)} _ 0

A

(ReW];{wk (1)} (0)) 2

— MOMEHTHBIE XapaKTePUCTHKH BO BpeMeHHO# obiactu [6, 14]

oo

B} _ / P (7)o
0
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m Yi (T, -
ey _ o ST )
M =J du

W

i

Jjw=0

— MOMEHTHbBIE XaPAKTEPUCTUKY B 9aCTOTHOH 001acTh

n kD4, T (T .
IOV Gy :/wnwljm M (o) duw:
0

uMEHWER T Gy Ty 0" (7,7)

k 2 orn 0

11.1 JdAnTeJbHOCTH OPTOTOHAJIBHBIX [11.16] T£4>{P£2’D)<w)} -
¢dyHKIUiT BO BpeMeHHoii o6aacTu 22k +3)
1), k+1 d2
niar AOE e ((k+1) mod?2)
@)Ly _ 2" v+ 17
[11.1] 7R == k=0,2,4,..2n, n € Ng.
k=0,2,4,.2n, né€No. WOy 1
[11.18] 7, =
[1.2] AOECE _ L 2k +1)
k v
. 2
@R (ry _ AR ((k+2) div2)
11.19 * = :
1.3 DTN M, (11181 7 vk + 1)2(k + 2)2
(k41 k=0,2,4,..2n, n € No.
k=0,2,4,..2n, n € Np.
@O{POD(ry  2((k+1)(k+2) +1)
114 AOEDEDY L 12200 7, T B R 2R
4] 7, = .
v(k+1)
( .
[11.5] 7DD E) %, 11.2 MomeHTHbIE XapaKTePUCTUKH
+1)(k+ .
K OpPTOrOHAJIBHBIX PyHKIUI
[11.6] SOy 2(2k+3) i 06
6] 7, ki DELD) BO BPEMEHHOMI obJiacTu
[11.7] @{P{TH 3 (r} 2
7] T, = — \E
’7(4k+ 1) [1121] /L;CO){LIC(T”Y” — 2( 1) .
n1g AOET 0@y 1 v
Tk Y4k + 1) (W {Lerm) _ A=DPEE+1)
[11.22] = - .
[11.9] 7P {FeorCn} _ L gl
v(2k + 1) (11.28] x@ LD} _ 8(—1)k((2k +1)% +1)
1 . oy, = 3 .
[11_10] T}i4){Legk(Tﬁ'Y)} — . Yy
2y(2k + 1
Pk @)L} _ 161" ((2k+1)° +5(2k+1))
(1/2,0) [11.24] =
2){ P, T,y 2 : M 4 .
[y ATV 2 7
a1 = .
v(4k +3)
(1/2,0) (m{Lk(r N} 2\"T G k(s s
1.1z AOEEr 1 [11.25] p! M = 2 3 (s)( . )(—2) .
k +(Ak +3)° T4 =0
p(1,0) - 1 0 {LM) (r, 2((k+1) mod 2
1.1 A2 C) — 11.26) O 0y _ 2 . )
(1,0) . W (7 4(-1)F(k+1
[11.14] 7,0 2 T (k1+ % [11.27] o 2 D+ L) g 1)
Y v
POy 1 @) (rny _ 16(=1)*(k +1)*
[11.15] areT [11.28] u D R
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[11.29]

[11.30]

[11.31] p
[11.32] 4

[11.33] p

[11.34]

[11.35]

[11.36] p

[11.37] 4

[11.38]

[11.39]

[11.40]

[11.41] p

[11.42]

LYy
Hye =

k
= i*i > (21)(—2)5(% 1)(s +2)(s + 3).
s=0

(L (Y _
Ky =

n+1
:m@ ST e

s=0
(0){Lk ot _ 2((k+2) div 2)
Y
<1){Lk (rm} _ ACDH((k+2) div2)
72
<2){Lk (r} _ 8(=D*(k+1)(k +2)
73

LD Yy _
I =

k
= % > (zfi)(s +1)(s +2)(s +3)(~2)°.
s=0

MLy
K =

(0){L (1.0} _

<1){L<“><T n_ 4
2

@@L (r)
My =

:%Z(H?)( 2% (s +1)(s +2).

AL (Y
My =

16 k k—‘,—a R
= ;;}(k_s)(—% (s +1)(s+2)(s+3).

(L () _
Hy =

n+1 .
() TS e

O ) #

MR ()}
My, =

k
% 2 (s) (k i: 1/12/2>(_1)S (4s 41- 12’

s=0

[11.43]
k —
- LS _92:;) (lz) (k —:j 1/12/2)(_ A TPETT] (s + 1)3
[11.44] MI(€3){P1§71/2’0>(TW)} _
S OC T e
[11.45] u,(c"”P’i_l/Q’O)(“” -
() S O e
[11.46] p(OEeon(mn} _ m
[11.47] Ml(gl){Leg(Tﬁ)} _
D ([ e S
[11.48] MS){LEQ(TW)} _
2SO g
[11.49] MS){Leg(TW)} _
S O g
[11.50] u}iﬂ){Leg(T,W)}:
- O D) G
L
[11.52] uﬁf){P’il/z’O)(m”:
O
[11.53] ul(f){Plil/z’o)(Tﬂ)} _

@{P 20 (r )}
o =

k
=52 O G
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(1/2,0) P20
[11.54] OO nres] T
k k
96 k4s+1/2 1 nl ky (k45 +2 1
-2 ) LR = ) L A
42::(s>( s+1/2 )( ) (4s + 3)4 7"*1 — <s)( s+2 >( ) (25 + 3)nt1
{P(“ Oy _ 2
[11.66] u —
e p (/2.0 2k 1
155 p0E O 2 2k +a+1)
()T ()T L | e 0T
o\ NN s+1)2 (4s 4 3)n+1 4 &Lk kAt s+ 1
S 6
— )
[rse) (00 L c2y? go e (2s+a+1)2
k v(k+1)
(1,0) [11.68] u(z){P’gaﬁo)(m)} =
0) . N -
157 0T X
16 (k’) <k+s+a)(_1)s 1
:iz(k)(k+5+1> ) 1 _03"/3370 s s+a (2s+a+1)3
v \s s+1 (s+1) B
[11.69] H(3){P,£”‘O>(Tw)} _
. N =
(P}
[11.58] k 96 <& (k> <k+s+a)(_1)s 1
_ii<k>(l€+s+l)(, )e 1 Ayt 2 \s s+a (2s+a+1)4°
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