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1. OCHOBHBIE ITIOHATUA

JIuHeiiHble au(PepeHuMAIbHBIE YPABHEHUS BTOPOIO MOPsIKa

AMEIOT BU/I:

ay"+a,y +ay = f(x),
rje ai, a,, a3 — Wi nepeMeHHble KodPUiueHTsl (T.€. GyHKIUUA OT X),
WJIN TIOCTOSIHHBIE KO3((DUIIMEHTHI (IEHCTBUTENBHBIC YHUCIIA).

Ecnu npaBast yacte ypaBHEHUs f(x) paBHa HYJIO, TO ypaBHEHUE Ha-
3bIBACTCSl JIMHEHHBIM OAHOPOAHBIM WJIM JMHEHHBIM ypaBHEHHEM O€3
npaBoi yactu. Eciu npaBast 4acTh HyJIO HE paBHA, TO YPABHEHUE HA3bI-
Ba€TCs JIMHEMHBIM HEOJHOPOJAHBIM WJIM JTUHEWHBIM YPAaBHEHUEM C Ipa-

BOM YACTBIO.

2. JUHEWMHBIE OTHOPOJHBIE TU®PEPEHIIUAJIBHBIE
YPABHEHMUA BTOPOI'O ITIOPAAKA

JIunelinble onHOpOAHBIE TUDPepeHIaIbHbIE YPABHEHUSI BTOPOTO

OpsiJIKa UMEIOT BUI:

ay"+a,y' +a;y=0. (2.1)

OO0miee pellleHUE ypaBHEHUM 3TOrO THIA HAXOAUTCS C MOMOIIBIO
CJICIYIOILIEN TEOPEMBIL.

Teopema o cTpykrype o0miero pemenusi. OOiiee peuieHUe Ju-

HEHHOIro OJHOPOAHOr0 AU(M@PEpeHIIMaIbHOIO0 ypaBHEHUS BTOPOro IO-

psaKa UMCECT BHUA L
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y=Cy+GCy,, (2.2)
rae C;, C; — IpOU3BOJIbHBIE IOCTOSHHBIE, )| U ), — KAaKUE-TM0O YaCTHBIE
peuieHus ypaBHeHus (2.1), npuueM yy/ y,#const (JTUHEHHO-HE3aBUCHUMBbIEC

penieHus).

2.1. JIuHeiiHble 0JHOPOAHBIE TU(PPepeHIHATbHbIC YPABHEHUS
BTOPOI0 MOPAAKA € NOCTOSAHHBIMM K03 duuueHramMu
YpaBHEHHE 3TOrO TUITA UMEET BUL:
ay"+by'+cy =0, (2.3)
rjie a, b, c— nocTosiHHbIE KOADPUIIUEHTHI (ICUCTBUTEIHHBIC YUCTIA).

B cooTBeTCTBUM C TEOpEMOM O CTPYKType OOIIEro peuieHus Ju-
HEHHOI0 OJIHOPOJHOTO YpaBHEHUS! HEOOXOJAMMO HAWTH JIBa YACTHBIX JIM-
HENHO-HE3aBUCUMBIX pEIIeHUs ypaBHEHUs (2.3).

JIns HaxXOXKIEHWsI YaCTHBIX PEUICHUM V| U V, CIEAYEeT NpeaBapH-
TEJIbHO COCTABUTh XaAPAKTEPUCTHYECKOEe ypaBHeHMe. [y 3TOro B uc-
XOJTHOM ypaBHEHHH (2.3) HEOOXOAMMO )y 3aMEHUTh €IUHHUIICH, MEPBYIO
MPOU3BOAHYIO V' 3aMEHUTH Ha k, a BTOPYIO TPOU3BOAHYIO V'’ 3aMEHUTDh Ha
i

ak® + bk +c=0. (2.4)

XapakTepucTuieckoe ypaBHeHue (2.4) — 3TO KBaApaTHOE ypaBHeE-

HUEe, UMEIOIIIeE ABa KOPHS k; U kj:

rne D=0 —4ac — quckpuMuHaHT.
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[Ipn pemieHMU XapaKTEPUCTUUISCKOTO YPaBHEHHS BO3MOXKHBI TpPH
ciayuasi: D>0, D=0, D<0. Paccmotpum ux 0oJjiee nmoapooHo.
1 cayuaii. D>0, k; u k, — nefictButenbHbie uncia (k;#k;). B atom

CJIy4ae YacTHBIE PEIICHUS] UMEIOT BUI:
_ kyx, _ kyx
V=€ ,y,=e .
Torma B coorBercTBUU C (2.2) oOmiee pernieHue ypaBHeHUs (2.3)

MMEET BUI:

kyx keyx

y=Ce" +C,e

Ipumep 1. Haiitu ob1iee perieHrue ypaBHEHUS y'+y'=2y=0.

Pemenune. CHavajga COCTaBUM XapaKTEPUCTHUECKOE YpaBHCHUE:
k> +k—-2=0.
Haxonum ero xopuu: k;=-2 u k,=1. Torna oOuiee peiieHue uMeer
BUI, V= Cle_zx +Ce’.
2 cayuaii. D=0, k; u k, — nefictBuTenbHbIC uncia (k;=k,=k). B atom
ClTy4dae 4acCTHBIC PEIICHHS UMEIOT BU/I:
= e = xe™.
O6iee penieHre ypaBHeHus (2.3) B 3TOM cliydae UMEET BUI:
y=C,e”™ + Cyxe".
Ipumep 2. Haiitn obiee pemenne ypapaenns V' —4y +4y =0.

Pemenne. CHauaza COCTaBUM XapaKTEPUCTUICCKOE YpaBHEHUE:
2
k™ —4k+4=0.

Haxoauwm ero kopuu: k;/=k,=2. Torga ob1iee perieHue uMeeT BU:

2x 2x
y=Ce" +C,xe".
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3 cayuaii. D<0, k; u k; — xomiuekcHsie uucna (k; ;=a+pi). B aTtom
CJIy4ae YaCTHBIE pEIICHUSI UMEIOT BH/I;
y, =e” cos fx; y, =e” sin fx;
O6iee penieHue ypaBHeHus (2.3) B 3TOM cliydae UMEET BUI:
y =Ce™ cos Px+ C,e™ sin .
Ipumep 3. Haiitu o6imee penrenne ypasuenns V' +2)' +5y =0.
Pemenune. CHauana COCTaBUM XapaKTEPUCTUUECKOE YpaBHEHUE:
k*+2k+5=0.
Haxonum ero xopHu:

C—2+4-16 24441

k
1,2 5 5

=—1x2i.

CnenoBarenbHo: o=-1, f=2. Toraa oOiiiee pelieHue UMEET BUI:

y=Ce " cos2x+C,e " sin2x.

3. JUHEWHBIE HEOJJTHOPOJHBIE TU®DPEPEHIIUAJBHBIE
YPABHEHMUA BTOPOI'O ITIOPAAKA
JIunelinble HeoTHOpOAHBIE AU PepeHIInaIbHbIE YPABHEHHS BTOPO-

o MOPSIIKa UMEIOT BU/I;
n !
@y +a,y +ay= f(x). (3.1)
OO0miee pellleHUE ypaBHEHUM 3TOrO THMA HAXOIUTCSI C MOMOIIBIO
CJIEIYIOIINX TEOPEM.
Teopema 1. (O cTrpykrype ob6mero pemenusi). O01iee pemieHue

JUHEWHOTO HEOJAHOPOJIHOr0 JuddepeHIInaIbHOr0 ypaBHEHUS BTOPOTO

IopsaaKa UMCCT BHUI:

6
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y=y +y*, (3.2)
riae )7— o0lllee pelieHue JUHEWHOTO OJHOPOJIHOTO YpaBHEHUS

" !
@y +a,y +a;y =0 cooTBETCTBYIOIET0 HEOTHOPOIHOMY YPABHEHHIO
(3.1); y*— kakoe-11b0 yacTHOE pelieHue ypaBHeHus (3.1).

Teopema 2. Eciin nipaBast 4acTh JUHEWHOTO HEOJHOPOJHOIO ypaB-
HEHMS BTOPOIO MOPsiAKa paBHA CyMMe IBYX PpyHKIUH f(x)=f;(x)+f>(x), TO
YaCTHOE peEIICHHWE JMHEWHOr0 HEOJAHOPOAHOr0 auddepeHInaIbHOro
ypaBHEHHUS BTOPOTO MOPSIKa UMEET BU/I:

* — & &
e R (3.3)
r7e y;* — Kakoe-1u00 4YaCTHOE PElICHUE YPABHEHUS:
" ' .
@y +a,y +ay = f,(x);

Y, ¥ — Kakoe-1b0 YacTHOE PEIlICHUE YPaBHCHUS:

ay"+a,y' +ay = f,(x).

3.1. JIuHeiiHbIe HEOAHOPOAHBIE TU(PPepeHIUATIbHbIC YPABHEHH
BTOPOI0 NMOPSAAKA ¢ NOCTOAHHBIMUA KO3 PUuMeHTAaMK
YpaBHeHUE 3TOrO TUIIA UMEET BU:
ay"+by'+cy = f(x), (3.4)
rjae a, b, c — moctosiHHbIe KOAGPUITUEHTHI (IEHCTBUTEIbHBIC YHCIIA).
Jl1st HaxoAeHus o01ero pemneHus ypaBsHeHus (3.4) HeoOX0oauMo:
1) CocTaBuTh JUHEWMHOE OJHOPOJAHOE YpaBHEHHE, COOTBETCTBYIOIIEE 3a-

JTAHHOMY HEOJTHOPOAHOMY ypaBHEeHHIO (3.4):
ay"+by'+cy=0 (3.5)

Y HATH ero oo1ee peneHue ) ;
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2) HalTU KaKoe-IM00 YaCTHOE PelICHUs y™* JIMHEHHOT0 HEOJHOPOHOTO

ypaBHeHus (3.4);

3) B COOTBETCTBHH ¢ TeopeMoii 1 Haiftu cymmy Y=Y +V ™ koropas u
OyZeT SBIATHCS O0IIKUM pelieHreM ypaBHeHus (3.4).

MeTo/1bl HAXOXK/ICHHS OOIIEro PelIeHNs V' JTHHEHHOTO OXHOPOJIHO-
ro ypaBHEHHUsI C MOCTOSTHHBIMH KOd(duirentamu (3.5) ykazaHbl BbIIIE
(cm. m. 2.1).

PaccmoTrpuMm mMetoa moadopa 4acTHOrO peumieHMsi Y™ JIMHEWHOro
HEOJHOPOJHOTO YPaBHEHUSI C MOCTOSHHBIMU KO3 (dUIMEHTaMU. ITOT
METOJI TPUMEHAETCS TOJIbKO B TOM Cily4ae, €Clid MpaBas 4yacTh ypaBHeE-
HUS COAEPKUT MOKa3zaTelbHble (YHKIUU, CUHYCbI, KOCUHYCBHI, MHOTO-

YJICHBI ¥ UX 1IEJIbIC pAIMOHAJIbHbIC KOMOUHAIINY:
f(x)=U, (x)e” cos fx+V (x)e” sin fx, (3.6)
I7Ie o ¥ [ — MOCTOSHHBIE (IEUCTBUTEIbHAS W MHUMAs YaCcTh KOMILIEKC-
HOTO yucna z= oxpi); U,(x) — MHOrOWIeH n-i crenenu; V,,(x) — MHOro-
YJICH M-1 CTEIICHM.
Torpa yacTHoe pelieHre moAoupaeTcs Mo BUAY MPaBOMl 4acTU U B
o0111eM cirydae OyJeT UMETh CICTYIOIINN BU:
y¥=x"[P (x)e” cos fx+Q, (x)e™ sin fx], (3.7)
rae P,(x), O,(x) — MHOTOUJIEHBI, CTENIEHb KOTOPHIX pPaBHA HAWUBBICIICH
cTerieHn MHorowieHoB U,(x) u V,,(x). MHoOrouseHbsl BTOpPOW CTEIECHU
uMeroT BUI: Po(x)=Ax*+Bx+C; nepsoii cremenn: P,(x)=Ax+B; HyneBoii
crenieHu: Py(x)=A, rae A, B, C — noctosHHble KO3(PGUIIMEHTHI, KOTOPHIC
HEO0OXOJIUMO OIPENCIUTh B X0JI€ PEUICHUS C TTOMOIIBIO METO/Aa HEompe-

JEJIEHHBIX KOA(PPUIIUEHTOB.
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Paccmotpum Oonee noipoOHO HEKOTOPHIE YACTHBIE CITyYaH.

Yacrubii cayydai 1. [IpaBas yacTe ypaBHEHUS HE COAEPKUT CUHY-

Chl M KOCUHYCHI. B aTOM citydae f=0. Toraa z=a+fi=a — necTBUTEIBLHOE

4qUCJI0, U IpaBas 4aCTb YPaBHCHHA UMCCT BU/:

f(x)=U,(x)e”. (3.8)

B 3TOM citydae 4acTHOE pelleHre No0UParoT MOX0KUM Ha MPaBYIO
YacTh YPaBHEHUA:
y*=x"P,(x)e”, (3.9)
r7ie ¥ — MOKa3aTelb KPAaTHOCTU KOPHS XapaKTEPUCTUUYECKOIO YPaBHEHUS
(2.4), KOTOPBII MOXKET MPUHUMAThH TPU 3HAYCHUS:
1) =0, ecnu 4nciio z=o HE COBMAAAET ¢ KAKUM-TTMOO KOPHEM XapaKTe-
PUCTUYECKOTO YPAaBHEHUS: Z=0F Kk ».
2) r=1, eciu 4UCIO z=a COBMNAJAET C OJJHUM M3 KOPHEW XapakTepu-
CTUUYECKOTO YpaBHEHUS: z=0=k; WU z=0=k,.
3) =2, ecnu 4UCIO z=0 COBMAAAET C JABYMSI KOPHAMH XapaKTEPUCTHU-
YECKOro ypaBHeHUSs: z=0= k; ;= k (koraa D=0).

Ipumep 5. Haiitu o61iee perieHre ypaBHEHUS:

2y"+y' —y=2e" (3.10)

Peienue.
1) CocrtaBuM JMHEWHOE OJHOPOJHOE YpPaBHEHHE, COOTBETCTBYIO-

1ee 3aJaHHOMY HEOJIHOPOJHOMY YPaBHCHHIO:
2y"+y'—y=0. (3.11)
CocTaBUM XapaKTEPUCTHYECKOE YPaBHEHHE:

2k +k—-1=0.
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Haxoauwm ero kopuu: k;=-1 u k,=1/2. Torna oOliiee perieHue ypas-

menns (3.11) umeer Bug: ¥ =Ce ™ + Czexu-

2) Hailinem meTonoM Moj0opa Kakoe-TM0O YacTHOE pelieHue y*
3aIaHHOTO JIMHEWHOTO HeoJHOpoaAHOrO ypaBHeHus (3.10). s Toro urto-
OBl MPaBUJILHO MOA00paTh OOLIMKM BUJ YaCTHOI'O PELICHUS, HEOOXOIUMO
CHayaja Npe/ICTaBUTh MPaBYIO YacTh ypaBHEHUS B 001ieM Buje (3.8):

f(x)=2¢" =2¢" =U,(x)e™. (3.12)

CrnenoBatenbHO, NpaBas yacTh ypaBHeHUs (3.12) coaep>XUT MHOTO-

4jieH HyJeBo# cteneHu Uy(x)=2, Mo3TOMYy 4aCTHOE pellleHue y* Tak-
XKe OyJIeT coJiepKaTh MHOTOWICH HYJIEBOM cTereHu Py(x)=A.

N3 (3.12) Takxke cleyeT, 4To YHUCIO z=0=1 HEe paBHO HU OJHOMY

U3 KOPHEN XapaKTEepUCTUUYECKOro ypaBHeHUs k;=-1 u k,=1/2. IToatomy

r=0 ¥ YacTHOE pEeIIeHUE TOJDKHO UMETh BUI:
* Ix __ x
y¥=P(x)e" = Ae". (3.13)
Jlsist TOTO, 9YTOOBI ONIPENENUTh A, HEOOXOIUMO TIOJICTABUTH YaCTHOE

peuenue B Buje (3.13) B ucxognoe ypasuenue (3.10):
200"+ () -y =2e"
wm 2(Ae”) +(Ae") — Ae* =2e”,
2Ae" + Ae" — Ae” =2e".
N3 nocnegnero cootHomeHust cienayer, uto A=1. CrenoBarenbHO,

X
9acTHOE peleHne UMeeT BuI: YV =e".
3) B cooTBercTBUM € Teopemoil 1 0 CTpyKType OOLIEro pelieHus Ha-

XOJIUM O0IIEeE PEIICHHUE JIMHEHOrO HEOJHOPOAHOTO YPABHEHUS:

X

y=y+y*=Ce " +Cee"’ +e".

10
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IIpumep 6. HaiiTu o61iee penieHre ypaBHEHUS:
2y"+y —y=e". (3.14)
Peienue.

1) JleBasg yacTh ypaBHEHMS Takas e, Kak B MPUMEPE S5, MOITOMY

oOl1ee peneHnue JMHEHHOTO OAHOPOAHOTO YPABHEHUS UMEET BU/L:
~ -X x/2
y=Ce +Ce".
2) Hailinem 4dacTHoe pelieHue y* 3aJaHHOrO JIMHEHHOIO HEOJIHO-

poanoro ypaBHeHus (3.14). IlpaBast yacTh ypaBHEHUS UMEET BU/L:

f(x)=e" =l =U,(x)e . (3.15)

CrnenoBatenbHO, NpaBas yacTh ypaBHeHUs (3.15) coaep>XuT MHOTO-

yjieH HyjneBou cteneHu Uy(x)=1, modTOMy 4YacTHOE pEIICHHUE TaKXKe
OyIeT coJiepKaTh MHOTOUJICH HYJIEBOM cTeneHu Py(x)=A.

N3 (3.15) takxke ciemyer, 4To YUCIO0 z=a=-1 paBHO OJIHOMY U3 KOP-

HEH XapaKTEepUCTUYECKOro ypaBHEHUs k;=-1, moaTomy r=1 1 yacTHOE

pemeHI/Ie JOJIZKHO UMCTb BHU:
y*=xP(x)e " = Axe . (3.16)

Jl1s1 TOro 4TOoOBI ONpeneauTh A, HEOOXOAUMO MOACTABUTL YACTHOE

petienue B Buje (3.16) B ucxognoe ypasuenue (3.14):
207"+ () —yF=e. (3.17)
OtnenvHo HaitneM (y*)" u (y™)"
(V*) =(Axe™) = Ae™ — Axe™™,
()'=(de " —Axe ™) =—Ade ™ —(Ae™* — Axe ) =-2Ae " + Axe .
[ToacraBum y*, (y*)' u ()" B (3.17):
2(2A4e " + Axe )+ (Ae " — Axe ") —Axe " =e .

11
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Cokpariast Ha e™ ¥ IPUBO/IS TO00HbIE, TTonyunm: —34 =1.
N3 nocneaHero COOTHOMIECHUS clienyet, uto A= —1/3. CnenoBatenbHoO,

|

*_ —x
YaCTHOE PEIICHUE UMEET BUI: Y — 3 xe .

3) B cooTBercTBUM € Teopemoil 1 0 CTpyKType OOLIEro pelieHus Ha-

XOJIUM O0IIEeE pEIICHHUE JIMHEHOrO HEOJHOPOAHOTO YPABHEHUS:

Ipumep 7. Haiitu ob1iee pernieHre ypaBHEHUS:
2y"+y'—y=2e"+e . (3.18)
Peienue.

1) JleBasg 4yacTh ypaBHEHMs Takas ke, KaKk B MpPUMEpPE S5, MOITOMY

00l1ee pelICHHE IMHEHHOTO OJHOPOIHOIO YPABHEHHS UMEET BUI:
~ -X x/2
y=Ce +Ce".
2) IlpaBas yacTh UCXOJHOIO YPaBHEHHS paBHA CyMME IBYX (DYHK-
Ui f{x)=f;(x)+f>(x)=2¢" +e™, M03TOMY B COOTBETCTBHH C TEOPEMOI 2 Ua-

CTHOE pelieHue ypaBHeHus (3.18) umeer BU:

VE=y 0,
r7e y;* — Kakoe-1u00 4YaCTHOE PElICHUE YPABHEHHUS:

2y"+y' =y =2e"; (3.19)
¥2™* — Kakoe-1100 YaCTHOE PEIICHUE YPaBHEHUS:

2y"+y'—y=e. (3.20)

YacTtHoe pemienue ypapHenus (3.19) nHalineno B npumepe S: y¥=e".

YacTtHoe pemenue ypaBaenus (3.20) HaiiieHO B mpumMepe 6:

12
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1
Y, ¥=—=xe".

[ToaToMy yacTHOE penieHue ypapHeHus (3.18) npumer BUI:
* P S
YeEnTry,T=e ——xe .
3) B cooTrBercTBUM € Teopemoil 1 0 CTpyKType OOLIEro pelieHus Ha-

XOJIUM O0IIIee peIICHHUE JIMHEHOTrO HEOJHOPOAHOTO YPABHEHUSA:

1
——xe .

X

y=y+y*=Ce " +Ce"" +e

Ipumep 8. HaiiTu ob1iee pernieHre ypaBHEHUS:
V'—4y'+4y = xe. 3.21)
Peienue.

1) CocrtaBuM JMHEWHOE OJHOPOJHOE YpPaBHEHHUE, COOTBETCTBYIO-

1Iee 3aJJaHHOMY HEOAHOPOTHOMY YPaBHEHHUIO:
y'=4y'+4y=0. (3.22)
CocTaBUM XapakTepucTuaeckoe ypapuenne: k- —4k +4 =0.
Haxoaum ero kopuu: k;=k,=2 (D=0). Toraa oOliiee pelieHue ypas-
nenus (3.22) umeer sux: ¥ = Ce”* +C,xe™.
2) Haiinem wactHOoe peuieHue y* 3amaHHoro ypaBHeHust (3.21).

[IpaBast yacTh ypaBHEHUS HMEET BUI:
2 2-
f(x)=xe” =U,(x)e”".
CrenoBaTenbHO, IpaBasi YacTh ypaBHEHUS COAEPKUT MHOIOUIIEH TIEp-

Bol creneHu U,(x)=x, MO3TOMY YaCTHOE pEIICHUE TaKxke OyJeT coiaep-

’KaTh MHOTOYJIEH MepBoOM cTenenu P;(x)=Ax+B.

13
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Yucno z=o=2 paBHO JBYM KOPHSAM XapaKTEPUCTHUUYECKOIO YPaBHECHUS

k/=k,=2, m03TOMY 7=2 1 4aCTHOE pPEIlICHUE JOJPKHO UMETh BUI:
y*=x"P(x)e’* = x*(Ax+ B)e’™ = (4Ax’ + Bx*)e™”. (3.23)
Jliist Toro 4To0B! onpeneauTh A U B, MOJACTaBUM YacTHOE PEIICHUE
B BuE (3.23) B ucxoaHoe ypaBHenue (3.21):
(%) —4(y*) +4y* = xe™*. (3.24)
OtnenvHo HaitneM (y*)" u (y™*)":
(3*) = (3Ax> +2Bx)e™ +(Ax’ + Bx*)-2e™ = (34x" +2Bx+2Ax’ +2Bx*)e™;
(3¥)" = (6Ax+ 2B + 6 Ax" + 4Bx)e™ + (3Ax* +2Bx+2Ax’ +2Bx*)-2e"* =

= (6Ax+12Ax" +4A4x° +2B +8Bx+4Bx")e™".
Hoxctasum (y*)", (v*)' u y* B (3.24). Cokpamas Ha e”* 1 IPHBOIS

OA0OHBIE, TTOTYUUM:

6Ax+2B=x.

[TpupaBHsieM KO3(PPUIKEHTHI TPU OJIMHAKOBBIX CTETICHSX X:
6Ax' +2Bx" =1-x'+0-x°,
64=1, 2B=0
Otkyna cienyert, uto A=1/6, B=0. CnenoBatenbHO, YaCTHOE PEIICHUE

. y¥= l36362)6.
(3.23) umeeT BU: 6

3) HaxoauMm ob1iee pelieHne JMHEMHOTrO HEOTHOPOIHOTO YPABHEHUSL:

~ 1
y=y _|_y>!< — Cler + sze2x +gx3e2x.
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Yacrubii cay4dai 2. [IpaBas 4acTh ypaBHEHUS HE COJIEPIKUT MOKA-

3aTenbHyl0 ¢QyHKiuoo e”. B stom ciyuae o=0. Torma z=otfi=+fi —

KOMIIJICKCHOC YUCJIO, U ITpaBas 4aCTb YPAaBHCHUA UMCCT BHU:
f(x)=U, (x)cos fx+V, (x)sin Px. (3.25)
B 5TOM cilydae 4acTHOE pelICHHE TOI0MPAIOT IOX0KHM Ha IPABYIO

4acTh YPaBHEHUS:

y*=x"[P,(x)cos fx+ 0, (x)sin fx], (3.26)
r7ie ¥ — MoKa3aTedb KPaTHOCTU KOPHS XapaKTEPUCTUUECKOTO YpaBHEHUS
(3.5), KOTOPBII MOXKET IPUHUMATH JIBA 3HAUCHUS:

1) =0, ecnu 4Kcio z=+fi HE COBIMAAACT C KOPHAMH XapaKTepUCTUIE-
CKOTr'0 ypaBHEHUS: z==%fi # k; ;=oxfi (ax U fx — NEWCTBUTEIbHAS
¥ MHMMas 4aCTH KOPHS XapaKTEPUCTUUECKOIO YPaBHEHUS).

2) r=1, ecnu uyncio z=%fi coBnajaeT ¢ MHUMbIMU KOPHSIMU XapaKTe-
PUCTUYECKOTO YpaBHEHUS: z=+fi = k; ,=%p,i.

Ipumep 9. Haiitu oOuiee perieHue ypaBHEHUS:

y"'+4y=cosx. (3.27)
Peienue.
1) CoctaBuM JMHEWHOE OJHOPOJHOE YpPaBHEHHE, COOTBETCTBYIO-

1I1ee 3aJaHHOMY HEOJHOPOJHOMY YPaBHEHHUIO:
V'+4y=0. (3.28)

2
CocTaBuM XapakTepucTHieckoe ypasHenue: k- +4=0.

Haxongum ero kopHu:

ky, =tN—4 =421 =142i,

15
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CrnenoBatenbHO, JEHCTBUTENbHAS YacTh KOMILIEKCHOTO YHCIIA
0x=0, mauMas — B,=2. Torna oOiee pernieHue ypaBHeHus (3.28) umeer
13791 &

y=C, cos2x+C,sin2x.

2) Hailinem wacTtHOe pelieHue y* ucxoaHoro ypaBHeHus (3.27).
[IpaBas yacTh ypaBHEHUSI UMEET BU]I:

f(x)=cosx=1-coslx+0-sinlx.

CrnenoBaTenbHO, MpaBas 4YacTh YPaBHEHUS COJCPKUT MHOTOUJICHBI
HyneBol creneHu Uy(x)=1 u Vy(x)=0, moaTomy B cooTBeTCTBUHU C (3.26)
YaCTHOE PEIICHUE TakkKe OYIEeT cojep>KaTh MHOTOWICHBI HYJIEBOM CTe-
neHu Py(x)=A u Qy(x)=B.

Yucno z=+fi=+1i He paBHO KOPHIM XapaKTEPUCTUUECKOTO YPABHEHUS
k1,,=%2i, moaToMy =0 1 4acCTHOE pelIeHNE JOIKHO UMETh BUJI:

y*=F(x)coslx+Q,(x)sinlx = Acosx+ Bsinx, (3.29)

Jlsist Toro 4ToObI onpeAenuTh 4 U B, OJCTaBUM YaCTHOE PEIICHUE B
Buje (3.29) B ucxoanoe ypasuenue (3.27):

(y*)" +4y*=cosx. (3.30)

OtnenvHo HaitneM (y*)' u (™)™

(y*) =—Asinx+ Bcosx, (y*)"=—Acosx— Bsinux.

[Toacrasnsas (y*)" u y* B (3.30), nosyyum:

— Acosx—Bsinx+4(Acosx+ Bsinx) =cosx.

[IpupaBHsieM KO3(PPUIUEHTHI TPU COSX U SINX:

—Acosx—Bsinx+4Acosx+4Bsinx=1cosx+0sinx.

IIPU COSX: —A+4A=1; A=1/3,

16
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0.

mpu sinx: —B+4B=0; B

|

* —
CnepnoBarensHo, yactHoe pemenue (3.29) umeer Buxg: V- = 3 COS x.

3) HaxoauMm ob1iee pelieHne JMHEMHOTrO HEOTHOPOHOTO YPABHEHUS:

~ : 1
y=y+y*=C cos2x+C, sm2x+§cosx.

4. KOHTPOJIBHBIE BOITPOCHI

1. Kakoe ypaBHeHHE Ha3bIBa€TCA JUHEHHBIM AU PepeHIInanbHbIM ypaB-
HEHUEM BTOPOTO mopsijaka’?

2. Kakoe ypaBHEHHE Ha3bIBACTCS JIMHEWMHBIM OJHOPOAHBIM auddepeH-
[[UaJIbHBIM YpaBHEHUEM BTOPOTO MOpsiIKa?

3. Kakoe ypaBHeHue HasbiBaeTcs Xxapakrepuctuueckum? Kak oHo co-
CTaBJISIETCA?

4. Chopmynupyite TEOpEMY O CTPYKTYpE OOILIErO pElIeHUs] TUHEHHOTO
OJTHOPOAHOTO TU(PdHEepEHIINATBHOTO YPABHEHUSI BTOPOTO MOpsiaKa?

5. Kakoit By uMeer oO1iee pelieHue JMHEHHOro oHopoaHoro audde-
pPEHIIMAIBHOTO YPAaBHEHUSI BTOPOTO MOPSAKA C MOCTOSTHHBIMH KO3 (-
¢unmeHTaMu B 3aBUCUMOCTH OT THIIA KOPHEM XapaKTepUCTUUYECKOTO
ypaBHEHUSA?

6. Kakoe ypaBHEHHE Ha3bIBACTCS JMHEHHBIM HEOAHOPOAHBIM udde-
pEeHIMAIbHBIM YpaBHEHUEM BTOPOTO MOpsiaKa?

7. ChopMynupyiiTe TEOpEMY O CTPYKTYype OOLIEro peuieHus JIMHEUHOTO

HEOAHOPOIHOTO AU PepeHINaTBLHOIO YPaBHEHUSI BTOPOTO MOpsaKa?

17
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8. ChopmynupyiiTe TeOpeMy O CTPYKTYpE YaCTHOTO PELICHUS JTUHEUHO-
ro HEOJTHOPOHOTO JU(dHEepEeHIINAIBHOTO YPpaBHEHUS BTOPOTO MOPSIJI-
Ka, €CIIM ero IpaBas 4acTh MPEACTABICHA B BUJIE CYMMBI ABYX (PyHK-
10050504

9. U3noxure cnocod moadopa 4aCTHOIO PEIICHUS JTUHEHHOTO HEOJHO-
poaHoro nuddepeHIInaIbHOr0 YpaBHEHHUSI BTOPOTO MOPSAIKA ¢ ITOCTO-

SHHBIMHU KO3 PUITUEHTAMH.
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IOmus bopucosna Eroposa
Hrops Muxaitnosud MaMoOHOB

OBbIKHOBEHHBIE INO®OEPEHIIMAJIBHBIE YPABHEHUA
BTOPOT O ITOPAIKA
YacTs 2. JIunelinbie qudPepeHimaibHble ypaBHEHUS

Metoanyeckue yKka3aHusl K MTPaKTUYECKUM 3aHSITUAM
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