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Knpuwu

By ycny6uii kynnaHma TUUIMW Tanabanapw yuyH é3mnrad 6ynm6, y MKKn KucmaaH noopar.

BvpnHun Kpcmga: onepaumoH xucob Tabpudn, OPUTMHATHUHT GUPrUHAIUIN TeOpeMacy,
TacBUP YM3NKIUIN X0CCACK, CU/MKULL Ba KEUYMKULL TeopeMasiapy, TaCBUPHMW AuddepeHLmaniaty,
OofnaHUL Teopemacu Kabwu acocuii Teopemasnap Ba TywyH4Yanap Muconnap épgamuja
épuTunraH.

VKKnHUM Kpemga: opuruHan 6yimnda TacBUMPHW Ba TacBup GyiMya OpUrMHaIHK Tonuwira
[OUp MUCONMap; OMepauMoH XMCOOGHWMHI  MexaHWKa, (13UKa, 3MEeKTPOTEXHMKA, TeXHUKa
MacanasiapuHy eqmLumLIra Tagoukm KypunraH.

OnepaumoH XWUCOOHUHT YM3MKAM TeHrnamanap CUCTEMAaCUHW euyuwira Lovp Hasapui
MabnymoTNap anoxuaa Kypunmo, aneKTpoTeXHKa Macananapy bunaH TaM1HNIaHTaH.



Bapua mucon Ba Macananap »kaBobnap 6unaH TabMUHAAHTaH 6ynn6, YHUHT 6ab3vnapura
KypcaTmanap 6epusnraH.

OnepaumoH x1cob Ba YHUHT 6ab3n 6Up Tagbmknapm

MaTeMaTK aHa/IM3HUHT 3HT MyXUM CcoxanapuiaH 6upu onepaumoH Xxuco6 6ynagu.
OnepaunoH Xuco6 (M3MKa, MeXaHUKa, 9MEeKTPOTEXHMKA, aBTOMaTWKa, TenemexaHuka
coxanapuaa KeHr goiiganaHmnagm.

81. bownaHFny (OYHKLUNA B YHUHT TacBUpK

Busrat > 0 (knm - oo < t < oo, NeknH f(t)=0, t<O0 pa) 6ynraHga aHuknaHraH 6ynaknu
y3nykens  f(t) pyHkumsa 6epunrad 6ynm6, 0< t < oo ga M Ba So - y3rapmacsniap MaBXyaKu:
[f(OI<Me =, (1)

Xap KaHngav t ga ypuHnum 6ynagw.
ByHaain f(t) dyHKUMAHM e Pt XaKnKWii y3rapyBum t HUHT KoMneke dyHKumscura (P=a+bi,
a>0, i=V-1)
KynaiTmacu
f(e ™ (2)

HU 0/N6, YHK 0<t<oo fla UTerpannanmMma, SbHu

j e " f (t)dt = j e f (t)(cosbt — i sinbt)dt

HW Kapaiimmns. By xocmac uHTerpan, f(t) dyHKUmMS toKkopuaarv LWapTHU KaHoaTaHTpraHaa Ba a
>so 6yNCa, MaBXy[, Ba abCONOT SIKMHMaLWyBYM 6ynaamn. by xocmac MHTerpan p HUHT yHKLMSCK
6ynaam Ba yHu F(p) bunan 6enrnnanmua.

F(p)=Je™f(tdt (3

ByHgan F(p) dyHkuusara, f(t) dyHkumaHuHr taceupwy; f(t) dyHKumara 6ownaHFny Eku
opvrvHan gernnagu Ba Kyvvgarvuya éaunagu:

F(p)——f ()
EKun

f(t)«——F(p)



OpuruHan éupruHanur Teopemacu. Arapga ¢(t), Y(t) ysnykcus gpyHkumanap émpruHa F(p)
TacBupra ara 6ynca, 6y hyHKUmMsiNap y3apo TeHr 6ynaau.

82 S ¢ (), sint, cost
(OYHKUUSNAPHUHT TacBUpnapy

1,apappa t>0 6ynca,
1.S o(t) =
0,arapja t<06ynca,
(yHKumMara XesucangaHvHL OMpAnK dyHKUumsicn geavnagn. by  QyHKuma rpadmru
Kynngarmya:

4 S
1
, X
0
6ynaan.(3) opmynara acocaH 6y yHKUMS TacBMPU
ra TeHr.
.1
S,(t)——>—
. . 1 .
sin t > — ; COS t > zp
p°+1 p°+1
2. LLyHWHr gek:
6ynagn.
N30x. Arapga F(p)—— f(t) 6ynca, lF(Bj—'ﬁ(at) 6ynaau. by hopmynara kypa:
a \a
a . . .
> > — Sin at, 2p > — COs at
p°+a p°+a
6ynagn.

83. TacBup 4n3nKIUTK Xoccacu
n
Teopema. Arapga f(t)= .le c; f; (t) (ci-y3rapmacnap, i=1,2,...,n) Ba
F(p)— f(), R(p)— ()
6ynca,
F(D=YGR(m). @

6ynagn.
1-Mwucon. f(t)=3sin4t-2cos5t (hyHKLUMA TaCBUPU TOMUICUH.



Eunw. KOkopupaarn mn3ox Ba (4) hopmynanapra acocaH:

4 5 p

> -2—; * »3sin4t —2cosb5t
p +16 p°+25

2 2

p°+9

5 2
P +20 o2 232 3TNG €316, toKopUaarm

2-Mwucon. Tacsupu F(p) = > 4+20 P 6ynraH opurnHaIHW TOMUHT.
P+

5
CF(p)= +20 =2
B, F(p) p° +4 p’+9 2 p®+(2)?

n30x Ba (4) hopmynanapgaH goriganaHno.

F(p)= 25 +20 2p —‘>§sin2t+20c053t HW XOCWUJT KMNaMms.
p°+4 p°+9 2

84. Cumxuw Teopemacu. bab3n PyHKUMANAP TacBMpiapu

Teopema. Arapga F(p) Tacsup, f(t)dyHkums TacBupu 6ynca, f(p+o) dyHKums e  f(t) HUHT
Taceupu 6ynaau.
By epia Re(p+a)>so 4eb kapanaau.
Arapga F(p) —— f(t) 6ynca, (5)
F(p+a) —— e f(t) }

6ynagw.
1. f(t)=e ' 6ynca, (3) Ba CU/HKMLI TeopeMacura Kypa:
ot e 1
e He— , (6)
p+a
6ynaan. LUyHuHaek f(t)=e ** 6ynca,
t, o 1
e te—— , (7)
p-a
oynagu.
2. f(t)= shat 6ynca, (3) Ba cumkunw Teopemacura acocaH:
a 1 1 1 . 1 -
22 o - >—(eat—ea‘):shat
p-—a 2\ p—-a p+a 2
HK xocun kunamms. LUyHuHraek f(t)=chat 6ynca,
P N
o7 al >chat

6ynagn.
3. f(t)= e “sinbt, f(t)= e *'cosbt 6ynca, (3) Ba (5) hopmynanapra Kypa:



. b ~
(p+a)®+b?

e 2'sin bt «

”~ ®)
p+a

(p+a)>+b> -

e ' cos bt «

oynagn.
7
1-Mucon. Tacsupu F(p) = 07 +10p + 41 6YnraH OpUrMHaIHN TOMMWHT.
Eunw. F(p) = ! ! : 6 0716, (8
ynLl. pz 110p+41 4 (p+5)2 e [1e6 0nno, (8) hopmynara
acocaH:

F(p)ég1 e sindt

HWN XO0Cnn KNaMus.

2-Mwucon. Tacsupu F(p) = 2[);3 6ynraH opuruHan PyHKUMUSHN TOMUHT,
p°+2p+10

p+3 . p+1+2 p+1 2 3

F(p)= — - + £
Eaw. (P) p>+2p+10 (p+D*+3* (p+D)°+3* 3(p+1D)°+3°
neb onno, (8) thopmynara acocaH:

F(p)——e " cos3t +§e‘t Sin3t nm Tonamus.

85. TacBMpHU auddepeHLmannall

Teopema. Arapga F(p)—— f(t) 6ynca,

R NN
dp"

6ynagn.
M30x. Mabnymku,
1 .
——1
p
FOkopuaaru (9) opmynara acocaH, 6y oxupru hopmynagaH:

{1
dp p p

HW X0CWN KUNamus.
LUYHWUHr ek,




: — t?
4 )
p
n! . un
pn+1—>t , 6ynagw.
a . .
1-Mucon. F(P) = 07 ¢ a? >SIN at 6ynca, (9) hopmynara Kypa:
—2pa . :
(-1) 0 +F;2)2 >tsinat
EKNn
2pa . .
o pa2)2 > tsin at
+
6ynagn.
2-Mucon. F(p) = 0 Eaz —>cosat 6ynca, (9) hopmynara acocaH:
2 2 2 2 2
p-+a“-2p p°—a .
)= >tcosat
(p”+a) (p*+a)
EKMn
2 2
a’-p ..
_(p2+a2)2 >t cos at
XOCW KNUHAAM.
3-Mucon. F(p) = pia — e 6ynca, (9) hopmynara Kypa:
1
- ——>te™™
(p+a)
6ynagw.

86. Xocunanap Tacsupiapu.

Teopema. Arapga F(p)—— f(t) 6ynca,
PF(p) = T(O)——T1'(1). (10)
6ynagw.
(10)- un dopmynaga F(p) HuHT ypHura pF(p)-f(O)Hm f(t) HUHT YpHura f ’(t) HU Kyno

"
f (t ) HWHI TaCBUPUHWN TONaMn3, AbHN

p[pF(p) - f(0)]- f'(0)—— f"(t)

HW aHMKNaMKU3. N-4n TapTU6IM XOcKna TacBUpPKW Kynnaarura Kypa Tonunagu.



O"F(p) [P O+ p 2 (O)+. + pFTR(0)+ F I Q= F O ) 1)

M30x. FOkopuaarn xocunanap TacBMpnapy Y4yH XOCUA KWAMHFaH hopMynanap coana
X0/ira Kenagu, arap f(O) = f'(O) =.=f" (0) =0 6ynca, sbHK

F(p)—— (1)
pF(p)—— (D)

p"F(p) > f™(t)

a . .
Mucon. F(p)= 07+ a2 »>sinat= f(t) 6ynca, cosat tyHKums Taceupy

TOMW/CKH.
Eunw.(10) popmynara Kypa:

— —sin0——(sin at)’ = acos at
p°+a

KU

P .

>cosat
p?+ a2

oynagn.

§7. BoFnaHuL (CBEPTUBaAHUS) TEOPEMACHU.

Teopema. Arapga F,(p)—— f,(t) Ba F,(p)—— f,(t) 6ynca,

F(p)F(p)—— [ f,) f,(t-t)dt , (12)

oynagn.

t

Nc6oTw. I f () f,(t—t)dt dynkumsa TaceupuHn Tonamums.
0

j f,(t)f,(t—t)dt <—'—]Oe-P‘U f,(t)f,(t —t)dt}

OXMprv MHTErpan MKKW Kappanun nHterpan 6ynneé, t=0, t=t coxa 6yiinya onnHaam
(waknura kapaHr). by nHTerpanga wvHTerpannaw TapTMounHu y3raptmpuo, Tonamms

0

Te““ﬁ fl(t)fz(t—t)dt}dt = j fl(t)ﬁe‘pt fz(t—t)}dt

(o]




v

Nukn nHTerpanga t-t=z anMaliTmpuLL yTKasunoé, Tonamms

Tep‘ﬁ f (t) f,(t —t)dt}dt = T fl(t)ﬁep(”” fz(z)dz}dt =

- ]Oe—pt fl(t)dtTe‘pz f,(2)dz = F(p)F,(p)

LLyHaain kunno,

t

[ f.0) f,(t-t)dt «——F,(p)F,(p)

1-U30x. j fl (t) fz(t —t)dt ngopara fl(t) Ba f2 (t) (hyHKUMANap 6OFNaHNLLIN
0

(cBepTKacu) gevivnaan. byHaa

t t

I f(t)f,(t—-t)dt :j f(t—t)f,(t)dt
0 0
TEHI MK YpUHAK 6ynaan.

2-W3ox. Arapga F(P)——f (t) 6ynca,

1 .
BFW%——ﬁfﬁmt6wa
0

d?x ,
Mucon. F+ X = f(t) tenrnamannur t =0pa X, = Xy = 0 6oLwnaHFuy WwapTnapHu

KaHOaT/TaHTUPYBYN EHUMUHW TOMWHT .

Eunw. X(p)—— x(t), F(p)—— f(t) 6ynca, GepunraH TeHrnamagaH TacBUpuiA
TeHrnamara yTvn6, Tonamms

X(p)(p*+1) =F(p)

byHAaaH
- F(p) 1
X(p) = = *
(M= (mﬁ+1u
MabnymKu,
,————>sint
p-+1



By xonga (*) pga 6ofnaHuMWw  Teopemacura kKypa, F(p)=F(p)—— f(1),

1
F -
Z(p) p2+1

——>sint skaHIMrHW 3TUGOPra 0nn6G, ToNamm3
t
X(t) = j f(t)sin(t-t)dt
0
OKOPWAArv 6OLLIAHFUY LUAPTIAPHN KaHOATIAaHTUPYBUM XYCYCUA eunm 6Yaan.

88. Keunkuw (3ana3gnsaHus) Teopemacul.

Teopema. Arapga X(P)——> X(t), 6ynca, € "°F(p)——> f(t—t,) 6ynann.

U3ox. Arap f(t) = 0, t<0 6ynca, T (t—t,) =0, T <1} aa6ynamn.
(waknmra KapaHr)

f(t) A f (t _to) A f (t _to)
(t)

-

v

v

0 t 0 to t

Mwucon So(t) -XeBucainga ompank yHkumsci tacsmpn F(p) :% ra TEHT 3KaHNUTK

1 .
Mab/1lyM, SbHN B—)SO(t).

KeumkuLl Teopemacura Kypa:

le’p“’—'>so(t—t0), (13)
p
6ynaam (Lwaknura KapaHr).

S t)

So(t_to)

v

t

0 t0

8§9. [lenbTa-thyHKLMS Ba YHUHT TacBMPM.




5,0 =[50 -5, -]

, arapga t <0 6ynca,
= i arapga 0 <t < h 6ynca,

, arapga h <to6ynca,
(hYHKUMAHM Kapainmms (Luakimra Kapar).

sy (t,h)
1 i
h :
0 h ! t >
By AeNbTa (DyHKLVS TacBUPM Kyiigaruua 6ynaam

i(i_e—ph iJ_-ml(t,h).
h{p p

LLlyHaal Kunmo,

. l1-e
S,(t,h)< o h . (14)

oynagn.
MexaHvKafja OHWIA MOMEHTAA TabCup KWIMG, YeKnn umnynbera ara 6ynraH Kyd kapanagy. Ly

cababnu 6yHAaal Kyy cugatmaa Sl(t, h) (QYHKUMAHUHT h — 0 ra MMUTU ONMHALW, SBHI

lims, (t,h) =d (1

by d (t) dyHkuusra genbta QyHKUMA ékn Oupak QyHKUMSCK aeiinnagm.
K¥pcaTui MyMKUHKN:

© 0
jd(t)dtzl, [d®dt =1, @5
—o0 0

_@bh
lims, (t.h) =lim=1=8— -1y 1
h—0 h—o p h p

Jemak,
1——d (t).




d (t - '[0) (YHKUMA- 6UPAMK Maccara ara 6ynraH xucmra oHuii t =1, momeHTaa TE3NUrK

Gupra TeHr 6ynraH nmnynbc 6epyBun Kyy e kapanagu.
Keunknw Teopemacura Kypa:

e Po—>d(t-t,)

to
[d-t))dt =1
to

Bynagw.
KOkopuaaru (15) opmynagaH 6eBocMTa KyinmaarmHu Xocun Kunammns

t
S,(t) = Id(t)dt :{ 0,arapga - <t<0

larapga0<t <o

810. Bab3nbup TacBUPNAPHUHT XaaBan

T/Ne o
F(p)=[e ™f(t)d f(t)
1 O}/p 1
2 a/(p2+a2) sinat
3 p/(p2+a2) cosat
4 Y(p+a) e™
5 a/(pz_az) shat
6 p/(pz_az) chat
! a/|l(p+a) +a? e sinat
8 (p+a)/[(p+af +a?] e cosat
9 n!/pn+l tn
10 2pa/(p2+a2)2 tsinat
11 (pz_az)/<p2+a2)2 tcosat
12 Y(p+af te™
13 1/(p? +a2f ziaS(sin at - atcosat)
s (~1)d"F(p)/dp" t"f ()
15 t
F(P)F(p) _[ fl(t)fZ(t_t)dt
0




16 P _ arctg P sinat/t
2 a
17 1
n!/(p_a)n+ tneat

§11.0puruHan 6yiinya TacBMpHW Ba TacBup 6yinya OpuUrmHasIHN TONMLL.

1 f (t) = 3t q)yHKLU/lﬂ TaCBUPUHU TOMUHT.
f t — 3t — et In3 o .
EunLw. Bepl/lflraH beHKU'VlﬂHVl ( ) KypuHuilga e3amMns3 Ba >KagBasigaru

4 nyHkTaaH oiinanaHn6 (—a = In3).

1
p—In3

f(t) =3 «—
HU XOCW/T KNNamms.
2 f(t)= e'sin’t (hyHKLMSA TaCBMPHW aHUK/IaHT.

. 1
Eanw. f(t)=€'sin’t= Eet (1_005 Zt) 6YNraHy yuyH, XXaasangars nyHkT 4 sa 8 ra
Kypa:

f(t)=e' sintes— 11 _ p—zl
2\ p-1 (p-1Y+4
HW TOMaMna3.

3f(@) = Sltﬂ (hYHKLMA TaCBUPUHW TOMMHT.

. . 1
Eunw SINt «—— 0711 OynraHun yuyH, xaggangarv 2 nyHKTra Kypa:

dp _p
= arctgp == arct
g~ aretop =" —arcigp

p

t .7
]

4 a) f(t)=sinat-chPt, 6) @(t)=cosat-shpt pyHKUMANAP TACBUPUHM TOMUHT.
Eunw. Mabnymku, Xaggangarn 2 nyHKTra Kypa:



a+ib a +ib _(a+ib)p’+a*-b?—izab)
p’+(@+ib)? p’+a’-b’+i2ab  (p’+a’-b2) +4a’b?

sinfa +ib )t =

EKKn
sin atcos ibt + cos atsin ibt = sin atch bt + icos atsh bt «——

a(p?+a’?+b?)+ib(p’-a?-b?)
(p2+a2— b2)2+4a2b2
ByHAaH YM3UKINAKK XOccacura Kypa :

«——

a(p?+a?+b?)

sinat-chbt = 5 ;
(p2+a2—b2) +4a’b?
cos atshbt = b(pz_az_bz)
(p2+a2—b2)2+4a2b
sint

5 f()= (OYHKUUAHWUHT TaCBUPUHN TOMUHT.

| int]

Eunw. By yHKUMA 21t faBupav yHKUKMS, LWy cababniu

i 2p
sint < F(p)= Ie w SNt _[ ot SNt J- oot SNt

\sint\ \smt\ 7 kint 57 Jsing
2p - 2p .
_ [en sint “2pp [oopt SINU 0 p pe SINT ~2pp
- —[ sint| sing e Ie sint] d !e sint] dt+e "F(p)
byHAaaH
sint 2 smt ot pt
sint] ! \smt\ T1- e‘2'°'O Ue at- je .

1 1 . PP 1 1 _ .
_].—e—pr{E(l_e pp)_ep (1 epp)} 1—g72pP E'<1_ze pp+e2pp):

(1—e‘pIO )2 _ (1—e‘p'°) _11-e™®
pll-e?®) pll-e™ Ji+e ™) pl+e™

LLyHaal kunnb, 2n gasupnun f (t) —| |: | (hYHKUMSA TacBUpU:
. _p PP
sint 1 1l-e
sint] p 1+e ™
oynagn.



6.

, 0<t<a 6ynca,
f(t) {Za-t, a<t<?2a 6ynca,
0, t<0Ba t<2abynca
DYHKUMAHUHT TaCBUPUHMN TOMVHT.

Eunw: BepunraH hyHKUUAHM co(t) XeBucarga hyHKLmMACK éppammnia Kyinngarmya ésamms:

f(t)=ts,(t)-2(t-a)s,(t—a)+(t-2a)s,(t-2a)

ByHzaH Taceupra yTcak:

fyer s Zew, Lo 1 guf
PP P P

6ynagn.

3HAM TacBMpAaH opruHanra yTuwra Aoup Mnuconnap Kypannuk.

7 F(p) =l —

. F(p)= 0%+ 2p+10 (hYHKLMS OPrMHAIMHN TOMVHT.

EunLw.
F(p)= a p+2 - — p+2 _ p-|—22 _

p?+2p+10 p?+2p+1+9 (p+1)° +3?

p+12+12 = ptl ~+ 12 - st cos3t+ e sinat

(p+1F +3* (p+1+3 (p+1y+3 3
B p+2 . . o 1.

Wiynpgaii kume, T (P) = 07+ 2p 110 >f(t)=e (c033t+§sm3tj

(D)= (P-D(’+D+p
. (pz _1)(p2 _2p+2) (hYHKLUMA OPruHa/IMHW aHUKNaHT .

o F(p)=_ (PO +D+p )
YULL: - allMOHan Kac HKUMA MaxXpaKn UKKUTa
(p2 _1)(p2_2p+2) pay P YHKL p

XaKMKWIA Ba MKKUTa KOMIMJ/EKC UAM3Napra ara 6ynraHn yuyH yHu:

(p—l)(p2+1)+p __A B CpD
p?—1p? —2p+2) p-1 p+l p*—2p+2

F(p)=(

KYpuHULLAA €310,



p’—p®+2p-1=(A+B+C)p*+(- A-3B+D)p*
+(4B+C)p+2A-2B-D

TEHTIMKHW XOCUN Knnamns. byHaaH:

3: 1=A+B+C,
2 .1=-A-3B+D,
: 2=4B+C,

0 .1=2A-2B-D

T T T T
[

cucTeMaHn Xocun Kunamus. CuctemaHu eund, A :% , B= % C=0, D=1 napHwu TOnamms.

Jemak,
(p-D(p°+D+p 1 1 1
F = = =
(P) (PP -1)(p-2p+2) 2(p-1) 2(p+1) pt-2p+2
1 1
= 2p + 7 = 2p + 5
p°’-1 p’-2p+2 p*-1 (p-1f+1

OpruHanra yTcak:
f (t) = cht +e'sint.

p+1

9. F(p) =
p(p-1)p-2)p-3)
Eunw: F(p) DyHKUMSHW OAAMiA paumoHan Kacpnap MMFUHAMCKA KypuHUwwga é3m6 onamms
(Maxpax h=0, p=1, p=2, p=3 xakuKuii unguanapra ara).

(hyHKLMSA OprMHanmn TONWUCUH.

p+1 _A, B _C D
p(p-1Np-2)(p-3) p p-1 p-2 p-3

F(p) =

ByHAaH toKapuaary Kaby Homabym KoahULMEHTNapUHN aHNKIacakK:

Jemak,

1 1 3 1 2 1
Fp)= -t Dt
6p p-1 2 p-2 3 p-3

6ynaan. bByHaH OprHanHn aHUKNaMm3.



1
(p+

Eunw. >KagBangarn 17 nyHKTra acocaH:
1 1 6 1 3

10. F(p) = 1)4 (YHKLUMS OPUTUHANIMHW TOMWHT .

F = =_. =_.
Do) 6 (e 8 (pea)”
byHaaH
1 ! 1
F(p)==- 3 — =t
6 (p+1) 6
812. OnepaumnoH XMCOBHWNHI TEXHMKa Macananapura Tagomku.
1. ") -2f"(t)+3f'(t)-ft) wudopgarmnr F(0) = f'(0) =0, f(0) =1
LIapT/1apHU KaHOATNaHTUPYBYM TaCBUPUHW TOMUHT.
Eunw. MabnymKu: f(t)«——F(p), f'(t)«—— pF(p) - f(0),

f"(t)«—— p*F (p) - pf (0) - '(0),
f"(t)«——p°F(p) - f(0)p* - f'(0)p— (D).
LLly cab6abnu 6epunraH nthogaHUHT TaCBUPW:

f(t)-2f"(t)+3f'(t) - f ()« p’F(p)-1-2p°F(p) +

+3pF(p)-F(p)=(p°-2p*+3p-1)F(p)-1
6ynagw.

o /() + 2 (1) —j f(t—t)sintdt

nofaHHI TacBMpUHK TonuHr, arapga f (0) =1 6ynca.
Eunwi. Xocuna TacBMpu Ba Xaasangaru 15 nyHKTra acocaH:

f'(t)«—— pF (p) -1,
t
. 1
f(t—t)sintdt F
[ Fle-t)sintdt « F(p) 7y
6ynraHu y4uyH

f'(t) + 2 (t) —j f(t—t)sintdt «—— pF(p) —1+2F(p) - F(p)=

=£p+2— E jF(p)—l
pe+1

oynagn.

p?+1




3y +y -2y=¢" tenrnamanmnr - Y(0) =0, y'(0) = 1 waptnapHu
KaHOaTMaHTUPYBYM UMK (XYCYCUIA) TOMUCKH.
Euniw. y(x)<‘— F(p) 6yncuH. by xonga 6epunraH TeHrnamaga Tacempra yTcak:

y"(t)«—— p°F(p)— py(0) - y'(0) = p°F(p) -1,
y'(t) «—— pF(p) — y(0) = pF(p);

—X Y
€ < 6ynuno6, TacBMpK TeHrNama

p+1
1
p’F(p) -1+ pF(p)-2F(p) =——
p+1

KYPUHULLIHW onaan.ByHaaH:

p+2 p+2 1
F(p)= ; = ==
(p+1)fp?+p-2) (p+1p-1fp+2) p’-1
HW Tonmamm3. ByHfaH opruHanra ytub, 60WnaHFUY LWapTNapHU KaHOATNaHTUPYBYM XYCYCUIA
eunmM (Kagsangaru 5-4m NyHKTra KapaHr):

y(x) = shx = %(eX — e’x)

Tonmnagw.

4. y"+ Yy = XC0S2X

anddepeHuan TeHrnamanuHr Y(0) = Y'(0) = 0 GownaHFuy wapTnapHN KaHOATAAHTVPYBUY
XYCYCUIl UUMUHM TOMVHT.
Euniw. y(x)<‘— F(p) aeb onmb, bepunraH TeHrnamaja Tacsupra yramus.

2

-4
p’F(p)+F(p) = (;T‘f)g (11-afsanra KapaHr)
EKU

2

2 1)F _ P —4 _ A B
(p + ) (p) (p2+4)2 (p2+4)2+ 0% +4

ByHAaH:

P2—4=A+B(p?+4) B=1;A=8.
Jemak,
1 8

(p +1)F(p)= p2+4_(p2+4)2

By oxvprucuaaH Tonamms:

5 1 5 1 8 1

F —_— + —. +—.
(P) 9 p?+1 9 p’+4 3 (p2+4)2

OpruHanra yTuno, Xaagangarn 2, 13 nyHKTAapra acocaH e4nMMmnHM Tonamma.




y(x)= —gsin X +—sin 2x+%(%sin 2X — X COS 2xj

5. y'+ay +ay=f(X) gubiepeHuman TeHrnamaHuHr x =0 fa y(0) = Yo,
Y'(0) = Y5 60wwnaHFMy WapTNAPHIA KAHOATNAHTUPYBYM XYCYCIV E4MUHI TOTIHT.

Eumw. Y(X)«—Vy(p) f(X)«——F(p) pe6 xapab, GepunraH TeHrnama yuyH
TacBMPYW TEHINaMaHu Ty3amu3

Y(p)(p? +a,p+a,)=y,p+ Y, +ay,+F(p)

ByHAaH:
_ JP+y +ay, F
y(p) = YePtYotAYo P _
p-+ap+a, p +ap+a
__(p+aly+ys F(p)
2 2 2 2
& & & &
+-2| +a,—— +—=| +a,——
(pzj 24(p2j >4
Oxupru TEHITIMKAA, XKaaBanaarv 8 Ba 15 nyHKTNapra acocaH opruHanra yTcak:
r, Yol
& a2 Yot T, a’
y(x)=e 2|y, cos,|a, ——X+———%—sin,|a, ——X |+
4 af 4
az—7
1 f SAcet) a’
+ _[f(t)e 2 sin,la, ——(x—t)dt
a; o 4

XyCyCU e4nmm xocun 6ynaam.
N30x. By Mucongary TeHrnamMa MexaHWK 6K 3aHXupgarn 3neKTpuk TebpaHma
xapakaTtHn mngoga atmb, f(x) =0 6ynca, spkuH TebpaHMa XapakaT Xocun 6ynagn Ba eynm

v v 4 v
OXMPTY MEhofa YHF TOMOHMAAMM GupuHumM Kywmnysum opkamn, Yo = Yo = 0 6Gynca, ukkununm
KYLUMNYBYM GUNaH €3nnap.

6.MHaykTmBnurn L, curumm C Ba Kapwmnurn R 6ynmnb, KeTMa—KeT YnaHraH 3aHxupra
3.10.K. E ynaHaam (Lwaknunra KapaHr.
L




3aHXupaarn ToK B KoHAecaTopaaru 3apag go HOMra TeHr . 3aHXMpAarn TOKHUHT BaKTra
OOrNIMKANTUHW TOMHT.
Eunw. i =i(t), 3aHXupgaru 3.10.K. KyLlunaraHiaH KeMmHrn Tok 6yncuH. by xonga KaTyLuka
t

el _—|i(t)dt
KMCKMumMaarn KydnaHumiw- L i’ KOH/IECaTOPAAI KYUNaHMIL- ~ Ba KapLumnukgaru
0

KyunaHuw- iR 6ynn6, Knpxrog KOHyHMUra acocaH 3aHuparv TOKHUHT XapakaT TeHrnamacu

Lﬂ+R|+ j dt =
dt

6ynagu. i(t) TacBmpm I(p) OYNCUH, ibHK

i) «——1(p)
By xonga TacBUpu TeHrnama Kyingarv KypuHuLLIHW 01aam
(Lp+ R+ijl (p) _E
Cp P
OyHAaH:
E
1(p) =
L( p°+ R p+ l)
L LC

, R 1
Arappa p° + T P+ c- 0 TeHrnama eym6, nnan3napHu Toncak:

R+ R2_1
2L V4l® LC

P =—
6ynmo,

i(p)=E 1 _E ( 11 j:
L (p—p,Xp-p,) 2L(p,-p,) p-p, P-P,

B E ( 11 J
oL R® 1 \P=P. P-P;

41> LC

ByHAaH opruHanra yTuo,

—t — — | ————
E e2l|e 41% LC —e 4% LC

(16)



Arapga R > 2\/5 6ynca, oxupru ugogagaH i(t) HM xmucobnaca 6ynaam;arapga R < 2\/5 oynca,

shi i i_R_zt =sin L—R—2t6 6

\LCc a2 Lc a2 Ve
i(t)=— =

[1 R

Ly~ 7

LC 4L

KYypuHUMLIra kenaau. by xonaa, oxmprv ndogaaaH KypUHaamku, 3aHXupaa CyHyBum TebpaHMa

/ 1 R?
xapakat E - E yacToTa GunaH BYXKyAra Kenau.

R® 1
KpuTtnk xonga, svhm R = 2\/5 6ynranga i(t) Hu (16) ga E_L_C —0 g R > 2\/5 ra

NUMUTHKU xMcobnab ( SlonuTan Komgacura acocaH) Tonamms.
R

: E -t
i(t) =—te -
=1

7. Mupyktvenurun L, kapwunaurn R, curmmm C 6Ynnb, KeTma —KeTynaHraH 3aHxupra
3.10.K. E1, 0< t < T; E2, T< t YnaHraH. boLNaHFNYTOK Ba 3apsg HOMra TeHr aeb Kapanagu. Xap
KaHzan t ga 3aHXxupaarv TOK aHUKIaHCUH.
Eunw. i(t) -3aH>xupgaru ToK,

S(t): So(t)’ O<t<T

0 (t —T), T <t Xesucaiiga 6upavk yHKumsicn 6¥ncuH. by xonga (Mucon 6 ra
KapaHr) 3aHXupaarv TOKHUHI XapakaT TeHriamacu

di

L=
dt

+ Ri+%tji(t)dt =ES,(t)+(E, —E,)s,(t-T)

6ynagw.
1(t)<— (D) ze6 kapab, Tacempuii Tenrnamara yrcax:

_pT

(Lp+R+ijl(p):5+ﬂ
Cp P

e

HW XOCU/ Knamms. ByHaaH:



E, L (E,—E)e’™

I(p) = =
L(pz ip+cij L(p fp c:le

B E, (Ez — El)eipT —
L p2+Bp+ R? +1—R2 L pZJrEerR2 +1—R2
L 41° CL 4L? L 41° CL 4L?
__ En . (E,—E )™ -n

oy ] () ]

R n® = L RZ( >O)

by epaa m=
Y €PA 2L LC 42
FOKopuaarv xagganra Kypa, 0y oxupru TeHrnamaga opruHaira yrcak:

i(t) = E1 e " sinnt— 2 hE2 Tsinn(t-T)
n
3aHXupgarn Tok t ra 60FNMK 3TMG TONMAAMW.

§13.0pepauoH XUCOOHUHT YM3MK/IN TEHTTamanap CUCTEMACUHMW evmnLlra Tagbuku.

OnepaynoH xucob 6yiMnuya umsukIM, y3rapmac KO3(W(ULEHTIN  TeHrnamanap
CUCTEMACMHM eunl CXemMacu oaaui auddepeHuMan TeHrMaMaHU eynl Kabw Gaxapunagu.
Arapa UKK/HYM TapTMoan auddepeHuan TeHrnamanap cuctemacy 6epunrad 6ynno,

% d’ d X, dx,

a +b, —+c, X, |=f(t)
; ik dt ik dt ik 7Yk |( ) @)
Oy epaa aik, bik, Cik —y3rapmacnap, 6y cucTeMaHu
Xy (O) =a,, X (0) b, @

OoLLuNaHFNY WapTnapra Kypa eunw Tanab atunca, Xk(p), Fi(p) nap 6unaH moc pasuLLAa

Xy (t) Ba fi (t) (hYHKUMANAPHUHT TacBupnapuHn Genrnnab, (1) cuctemagaH (2) waptnapra
Kypa TacBMpWiA cuctemara ytamu3s

n

Z( |kp +blkp+C )x (p) F(p)+2[ |kp+blk)ak+alkb ](3)

k=1
(i=1, 2, 3,.. n)



(3) —anrebpank TeHrnamanap CUCTEMAaCUHWU Xk(p) napra HucbataH eumb, xocun GynraH

TeHrnamanapiaH Xk(t)(k=1,2,3,---,n) opruHannapra yrtamu3. By xocun 6ynraH
(hyHkumanap (1) cuctemaHuHr (2) WwapTiapHU KaHOATIaHTMPYBYM ednm 6ynaau.

1. X"+3x-3y =3z,
y” + y — X
" — _Z
TeHrNamMmasiap CUCTEMaCUHUHT

x(0) = x'(0) =0,
y(0) =0,y'(0) = -1,
z2(0)=1,72'(0)=0

LIapTapHN KAHOATNAHTMPYBYM €4MUN TOMMWIICUH.
Eunw. bepunraH cucteMaga TaCBUPUA KYypUHULLTa yTcak:

02X =3(Y — X +Z),
p%Y = X -Y -1,
p’Z =-7Z+p,

oy epga X ——>X(t),Y ——y(t),Z —— z(t), 6ynagn.
Oxupru TacBupuin cuctemanmn X, Y, Z napra HucbaraH euno, Tonamms:

3(p-1)
X(p) = —P7H
(P) p*(p*+4)
3(p-1) 1
Y (p) = _ ,
(P) p*(p*+)(p*+4) p°+1
P
Z(p)_p2+1'

ByHaaH OpuUriHanra YTé eqnm XoCcun KUIMHaaw.
X(t) = E(1—t)—§cos2t +Ssinat,
4 4 8

3 1 1.
t)=—(1-t)+—cos2t ——sin 2t — cost,
v =7 0-1)+ .

z(t) = cost/

2 Vkkuta A Ba B 3arXupnap y3apo MHAYKUWS KO3IMPUUEHTM m BGynraH marHUTAW
anoxuaa. A 3aHXWPHUHT Y31 UHAYKUMANAHALWW KO3PMULEHTN, KapLUWAUTK Ba CUFUMKU MOC
paBmwpa Li,R1Ba Cira TeHr 6ynn6, B 3aHXup yuyH 6ynap moc pasunwga LoR2 Ba Co 6YICUH.
Arapfa 3aHXupnapHUHT Kapwnavknapy Ry Ba Rz nap Xyga KU4nK , MHLYKLMS Ba CUFUM/IApU
opacnga C1 R1=C,L, TeHrnuK YpuHnu 6ynca ( 6y TeHrMK YpuHnu 6ynraHaa, A Ba B 3aH>xupnap
«YHWUCOH» X0onatra KenTupunrad geninnaam), A 3aHXxupgarm ToK Ky4nHu BakT yHKUMACK TG
TOMUHT. A 3aHXXuUpgary ToK Kydu 60LIMaHFUY MOMEHT/A HOMMa TEHT.



Eunw. i1 (t-A 3aHXmpaarn ToK MUKLopY iz(t) — B sanxupgarv Tok MukaopuHmuHr
t-BaKTAarn KuiMaTy 6yncuH (Luaknura KapaHr.)

FH1 Rz
] | 1
— ¢ L1 ELE 1:
C2
.y B
di, di,
A 3aHXupaa Kuimaty ma 6YNraH 3.10.K., Y31 MHAYKUMANAHULL 3.10.K. MUK/A0PY L dt B

1 ..
KOHZECaTOpAarM Ky4naHuLl MUKOpU Cg = E'fll(t)dt nap naitgo 6ynagn. Xapakat
1 1

TEHrIaMacuHK A 3aHXIPU YUYH Ty3CaK:

di dii, 1 . .

m—=%+ L1—1+—I|1(t)dt +Ri, =0

dt  ‘dt C,

6ynagn.
Xy[AAN WYHrAeK, B 3aHXMUpAary TOKHUHT XapakaT TeHrnaMach:

di, di 1 ¢. .
m—+L—2+—|i,(t)dt+R,i,=0
dt Zdt CZJ.Z() 22

LLIyHAain Kunnb, TeHrnaManap cMcTemacu
di, di, .1 .

m—=+L —+Ri +—|i(t)dt =0,
L R Cljl()

di, . di, . 1.
m—+L—2+Ri, +—|i,(t)dt=0
dt Zdt 22 CZJZ()

by cucremaga & (t)<—— 1, (p),i,(t)«<——1,(pP) pe6 omm6, Tacewpuii cuctemarm
aHVKNaMm3:

m(plz(p) - ig)"‘ L1p|1(p) + Rlll(p) +Ci |1(p) =0,

1

ml,(p) + L, (pl,(p)— i) + Rzlz(p)+ciplz(p) -0,

2

ByHaad |, (P) Hu unkapn6 tawnas, Tonamms:



Li% —mpl ) 1
m| 2P i L pl, (p) + R () + = 1y(p) = O
Lp+R, + 1
C,p
KM
(Llclp2 + Rlclp+1XL2C2 p>+R,C, p+1)— mC,C,p* ()
C, p(L2C2 p*+R,C, p+1)

C,R,i; p+i,
L,C,p>+R,C, +1

Macana luaptira Kypa Rlsznap Xyfla KWUYMK, YynapHuW aTubopra onvaiimus Ba

C,L, =C,L,6ynraun yuyH , oxupru TEHIMKAAH Mypakkab 6ynimaraH anMaliTypuLiiap
yTKa3no,

1(p) = C.p -
' L2C2p* +2LC,p* +1-m*CC,p*
Cii,
LC/
£p2+ 1 ] _mCC,
LC, LC,
onamm3. Bynga a° m b? L e6 6enrnnab
HW TOMaMus. H = ) = J1rNao,
RS TLLT e !
Clig p

| _ :
1(P) b? (l—az)p4 +2b°p® +Db*

HU XOCW KUnammua. VIHAYKLMS KoshULEHTH T, Y3 MHAYKUMsnaHni koadduueHtnapn L Ba

L, napgaH Knumk 6ynraHm yuyH O < a’ <1 sa OXMPrY TEHTINKHA
Cii; p
b2 l_ a2 bZ b2
-a( o, b Y e
1+a 1-a

2aCii;

L(t) = (COSL — COSL]
S -2y 1-a JVi+a

|1(p) =

3TM6 é3amm3. OpruHasra yrcak:

oynagn.



814. MycTakun uwinatl y4yH MMUcos Ba mMacananap.

| Kyingaru qyHKUMSANapHUHT TacBUPapy TOMUICUH:
n!

tnelt —
) T (e
t
sintdt 1
2 (e
1
3)J‘COSWt " p2_|_W2
2 t-1 2 -p
4)(’[—1)6 X. (p—1)3e
3 3p p
5 COS't * (o2 +1) a(p?+9)
sint
- 1
6) j dt " ? arctgp
) _[ cos®widt ( p2+2"2";
pe+4w”)p
N I
t sint .
)t si X (p2+1)2
Pl
9) tcost . 2
) tcos X (pz +1)
- 2
10) SIn“t m.pp2+4
t_l p
11) et x.lnﬁ
3
-2
12) sin3(t—2) W& 0 +9
(p2+m2+n )p

13) cosmtcosnt



14) IShtdt X, p2 “1)p
e
15) Sh(t_a) X. p2 -1

Il Kyiigaru TacBupuii yHKUMSANAPHUHT OPUrMHANNapy TOMUCKH.
1

1) F(p):m x. e 2'sint
F(p):# i(sin'[—tcost)
) (p*+1f "2
p 1. .
3) F(p)=(— X.—tsint
p2+1)2
1 _ _
Y P = 20 ) x1-e” —te”
F L —Z@e;sin—&@?
5) (p)—m * g 5
_2p’+p°+2p+2 | S
6)F(p) = p3(p2+2p+2) ),(,2+2e sint
1 .
7) F(p)Zm )K.t_S|nt
p+2 1 1 1 1.
F(p) = —e” ——e +—Co0s2t ——sin2t
BF(p) (p+1)p-2)p*+4) 6 15 10 5
t
1 3 5.
F = —e “(sInt —tcost
9 F(p) p*+2p*+3p*+2p+1 X2 ( )
2+2p-1 _
10) F(p) = p323;2f3p+1 et (L—t?)
e3P
11) F(p) = (p:1) (-3 s (t-3)
e _
12) F(p) = (D w7, (t-1)-s,(t-1)

1 2 $ t*
13)F(p)26e p ”‘-f(t)zé(_l)k.a



2p+3 3 e?, |
= +-——(4sint - 3cost
p(p® +4p+5) *5 g (4sint—3cost)

e*p N pepr
p’-2p+5 p*+9

14) F(p) =

15y F(p) =

" %e“lsinZ(t 1, (t 1)+ cos3(t = 2)s,, (t—2)
11 AnbepeHuan TeHrnaMmanapHu eUmHr:

"

X"+x =1

x(0)=x(0)=x"(0)=0 . X(t) =t —sint

1)

X"+ 2X' + x =sint;

1 . &
2 x(0)=0,x(0)=-1 . X(1) = E(e —te” - cost)

X" +X =t, .
3) X(O)zX”(O):O, XI(o):_l w. X(t) = Etz —1+cost —sint

" r_ . 1 .
o X =eost X(t) :2+—(e‘t —cost+smt)
)x(0)=0,x(0)=0 * 2
X”_Xr :tet. 1
’ t)=e'|1-t+=t* |-1
9 4(0)= x(0)= 0. () e( 2 j
X"+ X =te' +4sint;
_ al(t _ _ ;
6) X(0) = ¥(0) = 0 w. X(t)=e'(t—1)+ (1-2t)cost + 2sint
X" —3X'+2x = ¢€';
! _ a2t t
7) x(0) = x(0) = 0. w X(t)=e* —(L+t)e
X"+ X ==t
8) 2 w X(t)= %et(tz ~3t +§j
x(0)=x'(0)=x"(0)=0

X"+ X =tcos2t; . s
% x(0)=x(0)=0 XK. x(t) = gsin2t - Csint - —tcos2t



n H 3 H l
X"—4X =sin—tsin —t; 83 1 1
10) 2 2 *. X(t) = —ch2t ——cost +

X(o) -0 x’(O) -0 80 10 16.cos 2t.

11) Maccacn m=2 6ynraH MOAANIA HYKTa TYFPK YM3nKI TebpaHMa xapakaT Kunagun. Xapakart
0X YKM 6yinnab, koopamHaTa 60owwmaaH HykTarada 6ynraH macogara MnponopunoHan TUKI0BYUM
(BOCCTaHaB/MBaTb) Ky (NponopumoHanINK Ko3a@ULEHTN 8 ra TeHr) Ba
Ky3faTyBuMm (BO3MyLLaTb) Kyd F =4cost Tabcupuga 6ynagn. HyKTaHUHT XapakaT KOHYHM
TonuncuH, arapga t=0 ga x=0 sa v=0 6ynca.

KypcaTMa: Xapakat TeHlmaMacu ,Cl,anaM6ep npuHuMnura Kypa
d 2

w. X(t)= %(cost —COs2t)

12) Kalinkra vo=6m/cek Te3nunk Gepungun. Xapakat 6olunaHraHgaH 69 cek yTrady 6y Tesnmk
MKKN MapTa kamaign. KainnmkHUHT xapakaT KOHYHW TOMWICKH, arapfia CyBHUHT KapLWINK Kydu
KaMKHUHT Tesnurura TyFpu NponopuuoHan 6ynca ( NponopumoHaniMk KoagguueHTn K ra
TEHTr).

Kypcatma. Xapakat TeHrnamacyt [lanambep npuHumnura Kypa:

dx dx

dt2 dt

x(0)=0, % '[::60
X(t) = 600(1— %)

13) Curmumn C Ba y3uHayKumsnaHuwmy L 6Ynmnb, ketMa-KeT ynaHraH 3aHxupra t=0 MoMeHTAa

E COS(Wt + a) 3.10.K. KYLUIMNAX. BOLUNaHFUY TOK Ba 3apsi HOMra TeHT . 3aHXMpAaryu TOKHWUHT
XapakaT TeHrnamacuHn t MOMEHT YUyH €316, TOKHUHT

| _ _ 1
E t - t— t )
[wsin(tw +a )—ncosasin nt —wsina cosn ]LWZ—I’IZ

2 .on2 2 o
6y epga N =—=; N #W", ra TeHr sKaHIMIMHU KYPCATUHT.

LC

KypcaTtma. XapakaT TeHr1amacu:
di 17
Lt e jl Xt = Ecos(wt +a),
C 0
1(0)=0
6ynagn.

14) Kapwunmrn R, y3uHgykuusnaHuw Lo 3aHxupra Esin(wt+a) 3.10.K. Kywunau.
BOoLuNaHFNY TOK HOMra TEHT. 3aHXMpAaru TOKHUHT t BakTaary KuiiMartu,
Rt

= 1
E[sin(g —a)e U +sin(wt+a +g)|(R?+ Lw?) 2,



L o
Oy epaa tgg = W? ra TeHT 9KaHANUIW KYpCaTUICUH.

KypcaTma. TOKHUHT xapakaT TeHr/lamacu:

L%+ Ri = Esin(wt +a),

i(0)=0
oynagn.

15) KoopguHata 6owmaaH vo GowwnaHFny Te3nK 6unad ox yKu WyHanuwwmnga anekTpoH
oTUMG umkaan. Arapga MarHUT ManfoHWHWHE  KyynaHuwuy H- y3rapmac Ba oXy TeKUCAurnra
nepneHAVKynap nyHanuwpga 6ynca, 3NeKTPOHHUHT XapakaT KOHYHW TOMWU/ICUH.

KypcaTma. DNneKTPoH xapakaTt TeHr1amach:

d°x eH d dx(0
me == =029y,

dt c dt, dt

2 dy(0
mdy eH dx y(0) = &Y Y() ~0

dt? c dt’
X(t) = YoM i 81 y(t) = (1 cosﬁtj

eH mc mc

Oy epaa e, C 3MeKTPOH Maccacl Ba YHWMHI MarHUT MaigoHuaarn Tesnurura 60FnmK 6ynraH
y3rapmacnap.

ONEKTPOH TPAEKTOPUSACU TEHTTAMaCK:

6ynagn.

dorganaHunraH agabnétTnap pymxaTu:

=

X. Kapcrnoy n 1, Erep, OnepaLivioHHble METO/bI B NMPVKIGOHOM Matematuike, V1, 1948,

2. MJ1. KpacHos 1 I".. MakapeHko, OriepaLiioHHOe UCHMCTIEHME. Y CTONUMBOCTb [BVDKeHMs, IMIOCKBa,
Hayka, 1956.

FAH MIKyCyHCKUIA, OnepaTopHOoe rcumncrieHe, T, 1956

I.E. JaHko n ap, BbicLLad MaremaT/ka B yrpaxKHeHsX 1 3gaa4aX, Mocksa, BbicLLias LLKora, 1980.

H~ w



MyHaapwua:
Kupuw
OnepauuoH xncob Ba YHUHT 6ab3n 6up Tagbukiapm
81. bowwnaHFny (hYHKLUMSA Ba YHUHT TacBMpW
82 S ¢ (t), sint, cost PyHKLMANAPHWUHT TacBMPAapw
§3. TacBMp YM3NKIUIN X0CCacK
84. Cumxuw Teopemacu. bab3n QyHKUMANAP TacBMpIapu
8§5. TacBupHu anddepeHLmannal
86. Xocunanap Tacsupiapu.
87. bofnaHuLw (CBePTMBAHNA) TEOPEMACH.
88. Keunkuw (3anasgusaHuns) Teopemaci.
89. lenbTa-(hyHKLMS Ba YHUHT TacBUpPW.
810. bab3nbup TacBUPIAPHUHT XXaABav
§11.0OpuruHan 6yrinya TacBMpHW Ba TacBup Gyinrya OpurmHaIHM TONULL.
§12. OrnepaumoH XMCOBHNHT TEXHNKA Macaianapura Tagomnku.

§13.0pepauyoH XMCOBHUHT YM3NKAN TEHTIaMaap CUCTEMACMHM eunLLra Tag6ukuy.

814. MycTakui uwnatl y4yH MrUcos Ba Macananap.



Koanpbekos Typon6oia.

Onuin matematurKa thaHngaH «OnepaumoH XmMcob TagonKm»
6yiinya (Ycnybuii kKynnaHma)

Myxappup: M.HypToeBa

Bocuwira pyxcar aTungm
Kofo3 ynyamm 60 x84 1/16
Xaxmu 2,5 6.1 50 Hycxa bytopTma

TUMW 6ocmaxoHacuga vyon aTuagu.

TowkeHT 700000. Kopn Hinésnii kyyacu 39 yia.



