10 gapic
Japic makvipwiov: TypakTbl K03 PuiueHTTi N — peTTi OipTEeKTI eMec
TeHJIEeY/IiH OH KAFbl 00MbIHIIA JeplOec menryin Tay.

Kocnap
1. BipTekTi emec n—peTTi TeHACYI1H JKaJIIbl IIEHIIMIH Ta0y oicCl.
2. bipTekTi emec ChI3BIKTHIK TCHIICYIEPi HHTETpaaay
3. Ke3 «kenreH TypakThIHBI Bapuanusuiay omici. Tenaey mIeHIiMiHiH
byHIaMEHTAIBIBIK KYyHecl.

1. Bipmekmi emec n—pemmi menoeyoiH Hcannvl wiewimin maoy aoici

Typaktsl K03hGHUIHUEHTTI N — PETTI OIPTEKTI eMeC TEHJLY KOHE OHBI eIy
aaicrepi.
y™ +a oyt ray +agy=f(x) (35)
TeHJIey1 OepiyICiH.
Ocbingalt TeHaeynep/iiH 2 KJIachlH KapacThIPalbIK;
1) ay,&,...,a,4 —cCoONSt
f(x)=e*-P,(x)=e* (amxm o XM o X ao) (36)
MyHZa &, M KOHE &, Y,..., Oy, ~KE3 KEITEH CaHAAP.
2) ag,a,...,8,_4 —const
f(x)=e™ [Py (x)cos fx + Qy(x)sin ] (37)
MyHAa «, f € R-ke3 xkenred canmap, Pm(x) KoHe Q) (x) perTepl coiikec M KoHe
Kk ©omaThIH K3 KeAreH KOMMYIICTIKTED.
Teopema: Aiitanelk, (35) Tenmey koddduumentTepi ag,ay,...,a8, 1 €R
TYPAKThI CaH1ap OOJICHIH.
1°% Erep onblH oH xarbl (36) Typinge Oonaca, onga (35) TeHneynin nepbec
entyi
Yo =x"e™Py(x) (38)
Typinae Oonanbl, myHna P, (x)— M peTTi Kehbip KenMylleiK, Heri3iHae Pm(x)—
TeH 0acka, ai
S 0,erep a — (35) — ke caiikec OIPTEKTI T TEHJEYH TTYOIp 6ojiMaca
|, erep a — (35) — ke coiikec GipTeKTi T TeHAEYH TTYOIp Gosica
2% Erep tenmeynin oH xkarbl (37) Typinzge 6oinca, onna (35) Tenneynin gepoec
11S113%8
y, =x>e* [Pe (X) + Qg xsin ﬂx]; (39)
myHaa 1= max(k, m), R.Q (X) -peTi | -Te TeH KOTMYIIeTIKTep.

0,ezep o + i3 (8)-nin TyOipi Gonmaca
S = S TYO1pi OOJIFaH sKaFIai1arbl OHBIH €CEJIIri



Jlonenneyin e306€TTepiHI30€H XKYPri3iHI3aep.

Hyckay: a) (38)-1i MbIHA TYPI€ Ka3BIHBI3:

y, = e®x5P.(x) = eo"‘(bmxm+S +b XM 4 boxs},

0) KeOeHTiHAIHIH KOFapFbl PETTI TYBIHJABICHIH TaOy ymriH JleroHuIy
QOPMYJIachlH KONJaHAMbI3, Oepiire Temmeymin X™e™ wemyi GonarsH
JOJIeIEMEH1 KapaHbI3, Yy Lremry (35)-xe xoMbLIaABI /14, OH >KAaFbl f(X) OpHBIHA
(36) xa3pLIabl;

B) e®-Kke KbICKapThUIaAbl, KAJFaH Tele-TEHIIKTe X-TiH Oipaeil JopexkeciHin
K03 GUIIUEHTTEpPl TEHECTIpiiel, COUTIN aJblHFaH >XyHeaeH OipTiHaen Ism (X)
KOIMYIIEIIriHiH 0apabIK by,,0., 4,...,0) Koappunmenrrepi anpiKTanagsl.

2) Teopemansly OyJ1 Oeuiri ay,d,...,a,_1 € R 0omranna rana nypseic. Teopema

aNJIBIHFBl  JKaFjaiira Oiiep (bopMynacm ApKbUIBl  KENTIPUIIN  TJICIACHE/I].
Heri3iune

i5x 10X
COS,BX _ e +€ :
2
|,6’X _e—iﬂx
sin ,6’)( = —;
2i

OcbiraH opaii (37) Hl MBIHA TYpJIE )Ka3aI/II>IK

()= [P e e o e }:
PN K Pn () | Qx (X)jeiﬁx N [ Pn(X) Qi (X)je—iﬁxj| (40)

2 2i 2 2i N
B (x)e @i G, (x)ele x|

e (0

(40)-tarbt op 6ip f;(x) sxome f,(x) dynxumsnaps (36) cuskrel. COHABIKTAH

nepbec ey i Taba anamsis, o1 Y, =Y, + Y, Oonausl, MyH1a

Vs, = Xsle(aHﬁ)X ) I%(X); Yy, = Sze a—if)x Qe( )
S, XoHe S, TEHICYINIH CHIarTamMa TeHACYiHIH o +if xoHe o —Iif
TYOIpJEpiHiH coilkec ecenikTepi.
Kapacteipbuiblll  OTBIpFaH  karnaiga Kod(G(GUIMEHTTepl HaKThl CcaHnaap,
COHIBIKTaHIA S; =S, = S;
Coun cebenten



Yo=Yo t Yo, = X’ [eaxei/b(é(x)Jr eaxe_iﬂxae(x)} =

=38 Bx)+ Q0 oos -+ Bx)- Q) Jsn |- (41)
P, Q.

= x°e™|P,(x)cos Bx+ Q, (x)sin ﬂx]
Eckepmy: Teopemana aiiTelIFaH aepOec INCIIy Kypy oicCi-aHbIKTaJIMaraH
ko3 duMeHTTEp 9/1iC1 AeH aTanaibl.

2. Bipmexkmi emec coi361KmblK meHoeyiepoi uHmezpanioay

MpbiHa TOMEH/IeT1 TeHIeYIep Il KapacThIPabIK;
Y™ a5 (Y a(x)y + a(X)y = (%) (1)
z™ra (x)20 Y+ .+ a(X)2 +ay(x)z =0 )
(2) Tenneyni (1) TeHumeyre coiikec OIPTEKTI CHI3BIKTHIK TEHJICY JEM aTaiJibl.
X Te KO3 huueHTTepl Y3a1KCI3 eIl JKOPUMBI3.
Jlemma: Erep (1) tenumeyain Oip mepOec mremryi ya(x) 0oJica, OHJIa OHBIH
YKaJMbl MMyl
y =Y, (x)+z(x) (3)
dbopmymaceiMeH Oepisieni, MyHJIa Z(X) YKOHE y(x) (2) xone (1) TeHumeynepaiy
CoMKeC KaJmbl LIEHIyjepi.
Honenney: Kenicim OolibiHIa ya(x) TEHJICYIIH aepOec mientyi 00JIFaH IbIKTaH
X T€ MbIHA TeTe-TEHIK OPBIHIbI:
Y+ 2y 4+ gy () + Bg(X)y, = F(x), vxeX @)
X

(1)-1e {X—>{
y lu=ulx)ky=y,+u;

AYBICTBIPYBIH ’Kacacak, MbIHAY IIbIFA/IbL:

y u® ha  ()yr Y +a, (U -+

+ay(X)yg +ay (X’ +a(x)yg +ag(x)u = f(x)
Conrbl epHekTe, (4)-ke OalIaHBICTBI acThl CBI3BUIFAH MYIIENEpl ©3apa
KOMBIIANE! 13, U = U(X)TeHn TypaThi Myurenep Kamamsl. Jemek U = U(X) Giprekti

TEHJICYIIH ey,
Ecen: (1) TenneyaiH oH Karbl

f(x)= f,(x)+ f(X)+...+ fi (x)

OOJICBIH.
Erep maitna 6onatein opOip TeHACYIH aepOec menryaepi colkec
Yo, (), Yo, (X),..., Yo, (x)



ooJica, (1) Tenaeyain aepoec mernryi
y,(x)= Yo, (x)+ Yo, ()+..+ Yo, (x)

0O0JIATBIHBIH JAJIEIIIE.

3. Ke3 kencen mypakmuinol eapuauuanay aoici Tenoey wewiminin
dynoamenmanvowlK Heyiteci.

(1) TeHmeydi KapacTHIPBINT JKOHE OFaH colikec (2) TeHAey MIemryJIepiHiH
byHIaMEeHTAIBABIK JKYyieci Oenriii OosichlH Jelik. OHJa OHBIH >Kalmbl ISyl
MbIHa (popMyTamMeH OepineTiHl Oenriii:

2 = Cipy(X)+ Cogn(X)+...+ Coe (X) (5)

MYHJA Z; = @, (X) (i =1, n) - nepbec menrimaep, an C;,C,,...,C, —TypakTel niamanap.
Bapwuanusnay oficiHiH HET13r1 UASsSIChl MbIHAA:

(1) Tenmeynin sxanmel He nepbec mienryid (5) TypiHae i3aeyre Oomiaabl, Oipak

ouparel C;,C,,...,C,, TypakTel Imamanap emec, KeHOIlp Oendricis X-—TiH

byHKUMsIapsl; 1eMex (1)-11H menryid MblHa TYpAE 131eiMi3:
n
Y = Co(xJn(x)+ Co(XJoa () ..+ Co(k)n(x) = 2C; (x)ea (x) (6)

(6)-HBI X OoiibIHIIA N peT auddepeHInaIaNbIK:
Y =Ci{(X)@1(X) + ..+ C (X)gn (x) + C1(X)] (X) + ...+ Cpy (X))o, (X);

ochIHbI O-Te TEH JCTI aTalbIK
y" = Ci(x)e{(x) + ... + C; (x)p}y (x) + C1 (X)e2{ (%) + ... + Cpy (X2l (x);
0-re TeH e aJlaMBI3

................................................................................................... (7)

0—re Ten JCII aJlaMbI3

Y = 1"V (x)+ ..+ Ch(x)pn " D)+ CLxI ™ () + ..+ Co ()™ (x),

(7)-ui (1)-re Kotbim, Cl(X),...,Cn(X) apKpUIBI TOMTACThIpcak, 0-re TeH em
aJIBIHFaH [amMajiap/ibl €CKe ajcak:

CL ™)+ ...+ Ch(xhn" V() = (x)

OOJIBIII IIBIFAJIbL.
CoHbIMeH, i31e1in oThIprad Genricis auddepenumanganarsid  C,(x),..., C,(x)

GyHKIMSIIaphl MBIHA TOMEHJIET] KYWEHI KaHAFATTaH IbIPAJIbI:



CI ()1 (X) + ...+ Ci () (x) = O
Cl(x)e(x)+ ...+ C (X, (x) = O

’ (n-1) ’ n-1
Cier " () + ..+ C (¥l P (x) = F(x)
byn xylieHIH HeTi3ri aHbIKTAyBIIIbl BPOHCKHAH OOJNFaHABIKTAH, OHBIH Oip
MOH/I1 FaHa Ienryi 00Jabl, OUTKEH1

W[ (x)..... 0 (x)] = 0

Conppikran Kpamep epexeci OoiibiHIIa C{(X)z

(8)

Wi (x)

W (x)

GaraHachl 60C MYIIEIEPMEH aybICTHIPBUIFAH aHBIKTAYBINL, al W (X)—BpoHCKuaH, (8)

, myHma W, (X)— i-

JKYHEHIH HET13r1 aHbIKTaYbIIIbl. bynan

W (x)
Ci(X)=[—=dx +C; 9
(0= heec ®
Mynna C;—ke3-KelnreH TypakThl IIama.
(9)-1e1 (6)-Fa KO¥BIN (2) TCHICYTIH KAl MIENTyiH Ta0aMbI3:

_ o Wi(x) .
y = gl(fw 0™ C.jw.(x) (10)
(10)-nma sxaxIaHbl allIblIl, OH JKaFbIH (3)in)eH CaJIBICTHIPCAK;
n W, (X
Yo ()= Zean( G o (1)

mbiFaabl. by (1) renneyain 6ip nepOec mienryi.
Eckepmy: CoHbIMEH, TYPaKThIHBI BapHalusijiay oJICI MbIHA Macelesepre
KeJNTIpiieni:
1. (2) 6ipTexTi TeHaey 1IenlyiHiH GyHIaMEHTAIbABIK KYHECIH KYpy
2. (8) xyieHiH menryid Tady
3. Ocsbl TabbUTFaH memnyai (6)-Fa Koro.
Muvican:y" +Yy = i
Sin X
y"+y =0; 2+1=0, 4, =0, 1,5 =i
Tenney menryinig QyHAaMeHTanbIbIK Kykeci Y, =1 Y, =COSX; Y53 = sin X
Oosaabl, OMTKEH1
1 cosx sinx

W(x)=|0 —sinx cosx|=1#0;
0 —cosx —sinx
bepisiren 6ipTekTi eMec TeHeyre colikec O1pTeKTI TeHICYIIH HIenTyi:
y =C, +C,cosx+Cssin X;
bepinren OipTekTi eMec TeHIEeY LIEUTyiH
y =C;(x)+ C,(x)cos x + C5(x)sin x
Typiaze i3aeimi3. Exnal anreOpansik (8) )KyleHi KypaMbI3:



~

C;{(x)+ C5(x)cos x + C5(x)sin x =0
— C5(x)sin x + C45(x)cosx =0

N

— C5(x)cos x — C4(x)sin x =

sin X
Byn okyiieni C/(x)6oiiplHma OipmMoHai Imemrinemi, cebedi OHBIH

aHbIKTaybIIIBl W (X) =0

0 COSX  sin X .
Wi(x)=| 0  —si =—
() 0 sin x co-sx .
———  —CosX —sin X
sin x
1 0 sin x
W,(x) =10 (1) COS X =—%=—ctgx;
0 — -sinx
sin x
1 cosx 0
Ws(x)=|0 —sinx 0 |[=-1
1
0 —cosx ——
smx
1
ci(=a)_ X e =g +c;
1(x)= W(x) sinx’ Cax)= Jsmer ! ng T
W (x) COS X _ COS X . _
Ch(x)= W00 SinX,C »(x)= _Jﬁd +C, =—Infsin x| + C5;
W, (X
€400 ) = Co(0 =~ Cs = Co
Conpa

g +Cy + (= Infsin x| + C, )cos x + (— x + C4)sin x

OepiireH OIPTEKTI eMec TeHICYIH JKaJIbl MICTyi.

O3iH - 631 Tekcepyre apHaJIFaH CYpPaKTap MEH TalCbIpMaJjap.

Her13ri1

1. On >xaK 0eJirit KOChUIFBIIITAPABIH aKbIPJIbl CaHAap KOCBIHABICH TYPIHIE
OepuireH TypakThl KOAd(POUIMEHTTI CHI3BIKTHIK OIPTEKCI3 TEHIEYJIEpHiH aepoec

HIemIiMl Kajlal aHbIKTaIaab1?

2. Om xak Gemiri L(y)=Py(x)e®, (mynmarsi Ppn(X)- m

JOpexKeTl

KOIMYIIENIK, erep « CoWKec OIPTeKTI CBHI3BIKTBIK TEHACY/IH CHUIaTTaMaJIbIK
TEeHJIeYylHIH TyOipi OosmMaca [erep o coHKec OIPTEKTI CBHI3BIKTBIK TEHACYIIH
CUTIaTTaMalIbIK ~TEeHJEYiHIH TyOipi Oosica]) KOpPCEeTKIITIK (DYHKIUICHI apKbLIbI



OepuireH TypakThl KO3(P(UIMEHTTI CBI3BIKTHIK OIPTEKCI3 TEHACYJIEpAlH nepoec
IIenriMi Kanai aHbIKTaaaIbI?

3. AupikTanMarad Kod(h(UIMEHTTEep SAICIHIH MOHI Hefe?

4. OH afpl TPUTOHOMETPHSIIBIK

L(y) = e® (Py(x)cos Bx + T, (X)sin Ax), mynparsl Ppy(X), T (X) - m, r mopexerni
KONMYILIETIK, TYpiHAe OepiieTiH TYpakTbl KO3((UIMEHTTI CHI3BIKTHIK OlpTEKci3
TEeHIEYJIePAIH JAepOec meniMi Kanaai Typre ne?

5. Tenneynin OapJIbIK HAKTHI MIEITIMACPIH TAOBIHIAD:

a) y"+2y" +5y=2x-17sin 2x

0) y" —6y" +10y' =13cos x +10x

6. Keneci OipTekci3 TeHAeyJepaiH aepOec MICMIMISPIHIH Kalmbl TYpiH
aHBIKTAY KEpeK.

a). y'V —yll :ex(x3+3x+1);
6).y!"V —y!l —esin 2x;

p).ylV —y!ll :3ex(2x3+5x);

r). 2yIII +2yI =5C0sX;

). 5y'V +4yII =3sin x;

e). y"+4y +8y =e?*(sin 2x + cos2X).
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