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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA

(y — a) dx + 2%dy = 0.

3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
3,/ — 2 2

27y —y(2z -y )

3HaWTH 3araJbHAH PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax

yx¥~ldx + ¥ Inzdy = 0.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NEPIIOTO MOPSAKY

y' cosx — ysinx = sin 2z.

3HaWTH 3arabHUH Po3B’A30K AU(epeHniaTbHOro piBHSHHS bepHymti

zy — 4y — 22y = 0.

Po3B’s3atn 3agaqy Komri aist smiHifHOTO AMQepeHnialbHOro piBHAHHS MIEPIIOTo HOPSIKY

P2y
Tz +1

3
=(x+1), y(0) =
3HaliT 3arajbHUN PO3B’ 30K AU(EPEHITIATBHOTO PIBHIHHS BUIIOTO MOPSIKY
y//yB =1.

Po3B’sa3atm 3anady Komrti 111 TiHIMHHOTO 0XHOPIAHOTO qU(EPEHIIaTEHOTO PIBHAHHS BHILOTO MOPSAKY 31 cTanuMu koedimientamu i +

Yy =0,y(0)=0, ¢y (0) =2, y"(0) = —1.

3HalTH 3araabHUN PO3B’ 30K JIHIHHOIO HEOMHOPIAHOTO AU epEHIiaNbHOTO PIBHAHHS APYroro nopsaky y” + y = 6e~ % sin x.

3HalTH 3araabHUH PO3B’ 30K AU(EPEHIIANIBHOrO PIBHAHHSA, BAKOPUCTOBYIOYM METO Bapiamii JoBinbHuX cramix 4" + 9y = — 3
sin 3z

3HaAWTH 3araJbHAH PO3B’A30K CHCTEMH JIiHIHHUX OXHOPITHUX AU(EpEeHITIaTbHIX PiBHIHE.

{ 3':1 = —X1 — 5],‘2,

I"Q == 77!171 - 31}2.

3a yMOBOIO 3ajadi 3amucarti AudepeHianbHe piBHAHHS Ta MPOiHTerpyBaT Horo. Bitep, mpoxomsdn depes JIic 1 3yCTpidarodn OIip
JIepeB, BTpayae MIBUIAKICTh. Ha HECKIHUEHHO MajioMy IIISXY ISl BTpaTa MPOMOPIliiiHA IBUIKOCTI BITPY Ha MOYATKY NUIAXY Ta HOTO
JOBXKHHI. 3HANTH MIBUIKICTD BITPY, IO MPO#IoB B jici 150 i, 3HAI0UH, 110 MOYATKOBA IIBUAKICTH Oyima 12 m/c, micist IpOXOMKEHHS B
gici mursaxy S = 1 m mBHAKICTH Horo 3MeHmmiace ao 11,8 w/c.

3a ymoBaMu TpOTiKaHHS (DI3MYHOTO MPOLIECY CKIACTH AudepeHLianbHe PIBHAHHSA Ta MPOIHTErpyBaru Horo. [Hy4Kuid oxHOpiAHUN
HEPO3TSHKHUH KaHAT, 3aKPIIUICHUH KIHIIMH B JIBOX TOYKax, IIPOBUCAE TMiJ] Ai€f0 BIacHOI Baru. BusHauntu opMy piBHOBAarW KaHata,
SKWIO ¢ — uTOMa Bara (qudepeHuianbae piBHsHHs ninii pisrosaru dy/dx = W /H, ne H — ropusontansuuii Harsr (cranuii). W =
f (z) — BepTUKaNbHE HABAHTAXKEHHSL, IPUKJIANEHE HA YACTHHY KaHaTa Bijg Hukuoi Horo touku M (0; a) no Touku 3 abeuucoro .
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3HalTH 3aralbHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHAHHS 3 BIIOKPEMITIOBAHIMY 3MIHHHMU
dr 1+ z?

dy  1+y>

3HalTH 3araibHUA PO3B’ 30K OMHOPITHOTO AU(EpEHIiaTbHOTO PIBHSIHHS MIEPIIOTO TOPSIKY
2%y =%+ ay.

3HaliTH 3arajbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PiBHSIHHS B MOBHUX AudepeHiianax
2eYdz + (:v2ey - 3y) dy = 0.

3HaWTH 3arabHAHN PO3B’A30K JIIHIHHOTO AU(epeHIiaTbHOTO PIBHIHHS MEPIIOTO HOPSIKY

zlnzy +y=2nz.

3HaliTy 3aranbHui po3B’ 430K AudepeHLialbHOro piBHAHHS bepHymi

3

2uyx’ —x = —x° siny.

Po3p’s3aru 3aaauy Ko asist JiiHiHHOTO TH(EPEHIIaIbHOTO PIBHSIHHS TIEPIIOTO MOPSIKY

/ y =22 + 2z, y(—l):;

3HalTH 3aralbHUA PO3B’ 30K AU(PEPEHIIIATLHOTO PIBHSIHHS BUIIOTO MOPSIKY

y'y2+1=0.

Po3B’a3aru 3anauy Ko qis niniitHOro ogHOpiHOTO AHdepeHILianbHOTo PiBHAHHS BUILOTO MOPSAKY 3i cTanumu koedinientamu i —
" 11

6y" +9y" =0,y (0) =0, ¥ (0) = 2, ¥ (0) = 1,y (0) = —1.

3HaliTy 3aranbHMii po3B’A30K NiHIHHOTO HEOAHOPIAHOTO AU(EPEHIIaNILHOIO PiBHAHHA Apyroro nopsaaky ¥y’ + 2y’ +y = xe®.

1

3HaliTi 3aranbHUN PO3B’ 30K AU(BEPEHIIAIBHOrO PIBHAHHS, BAKOPUCTOBYOUM METO Bapiallii oBinbHux cramux y” + 4y = oy
cos 2x

3HalTH 3arajbHUN PO3B’A30K CUCTEMU JIHIHHUX OTHOPIAHUX AU EpeHLiaIbHUX PIBHIHb.
.i‘l = 21‘1 — 9%27
To = 1 + 8xa.

3a yMOBOIO 3aJadi 3anucaTy AudepeHnianbHe piBHSIHHS Ta IPOiHTErpyBaTu Horo. 3HaWTH JiHIIO, sIKa Ma€ TaKy BIACTUBICTB: BiIPi30K
JOTHUYHOI B AOBLIBHIH if Touli Mix Biccto Ox i IpsaMoro y = ax + b, AUTUTHCS TOUKOIO JOTUKY HABIIL.

3a yMOBaMH NPOTIKaHHS (i3HYHOTO IIpoLlecy CKIAcTH IudepeHIiaabae piBHAHHSA Ta IpoiHTerpyBarH ioro. Temmneparypa BUHHATOTO
3 meui Tina npotsroM 20 xg. 3HWKyeThea 3 20001 mo 1600]. Temmeparypa nositpst 250, Uepes skuii 9ac Bi MOYATKy OXOJIOKCHHS
TeMIeparypa Tina 3HH3HThCA 10 3001
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
V1—22.dy—+/1—9y2-dz=0.

3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
y2 + x2y/ — :l:yy’.

3HaWTH 3araybHAHN PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax

2
(1+ yz) dx—QQdyzO‘
x x

3HalTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIIaIbHOTO PIBHSIHHS TIEPIIOTO MOPSAIKY
;L 1
2 —y?
3HaliTH 3arajbHUN po3B’s30K IU(EpeHIiaIbHOTO PiBHSIHHSA bepHymi
2y’ + 2y = zy?.

Po3B’s13atn 3agaqy Komri st miHifHOTO AM(epeHnialbHOT0 PiBHAHHS MIEPIIOTo HOPSAAKY
, Ty T 2

— =, 0) = -.
VE oo o Y0 =3

3HalTH 3araJIbHU PO3B’A30K AU(EpEHLIAIBHOTO PIBHAHHS BUIIOTO HOPSIKY
2
2yy” —3(y')" = 4>

Po3p’a3atu 3agauy Ko 71 DiHiHOTO 0IHOPiAHOTO AU(EPEHIiaIbHOTO PIBHAHHS BUILOTO IOPAAKY 31 cTanumu koediniearamu ' +

2y' +5y =0,y(0) = —1, ' (0) = 2.

. . — . . . e
3HaiiTy 3aranbHUi O3B’ 430K NiHIHHOTO HEOAHOPIAHOTO JU(EPEHIIIaANLHOT0 PIBHAHHS Apyroro nopaaky 4y’ +4y'+y = 4e™ 2 cos 2.

. . . . 1 1 T
3HaiiTy 3araabHuUi po3B’ 130K AUEPEHIIANLHOr0 PiBHAHHS, BAKOPUCTOBYIOUU METOI Bapiallii oBimbHKUX cTamux i’ + Zy = 3 ctg 5

3HaWTH 3araJIbHAI PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EpEeHITIaTbHIX PIBHIHE.

T, = 211 + T2,
i‘g = —X1.

3a yMOBOIO 3a]1adi 3anHcaTH JudepeHniaibHe PIBHAHHS Ta IPOIHTErpyBaTH Horo. MarepiaabHa ToYka MacH m = 1 pyXaeThcs mpsMo-

JHIHHO, HAOMKAOYHCH IO UEHTPA, SIKHH BIAIMTOBXYE ii 3 CHIIO0, PIBHOIO ka2 (x — Bigcranb ToukH g0 ueHrpa). [Iput = 0, x = a,
do

dt
3a yMOBaMH MPOTiKaHHS (Pi3UUHOTO MPOIECY CKIACTH MudepeHIlialibHe PIBHSIHHS Ta MPOIHTErpyBaTH Horo. JIaHIfor TOBKUHOK 6 M

31CKOB3Y€ 31 cToiy 03 TepTs. PyX bOro JaHIora NOYMHAETHCS 3 MOMEHTY, KoJiv 3BHcae 1 u nanitora. OOUUCIINTH Yac, 10 3aKiHYCHHIO
SIKOTO BiH BIIAJIE 3 CTOIY.

= ka. 3Ha#TH 3aKOH Pyxy
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3HalTH 3arabHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHSHHS 3 BIIOKPEMITIOBAHIMY 3MIHHHMU
x2 Tty

—dz+e*"¥dy = 0.

Y

3HaWTH 3araJbHAIN PO3B’A30K OXHOPLTHOTO AN(EPEHIIIaNbHOTO PIBHSAHHS IIEPIIOro MOPSOKY

2
r_ Y Y
y="5+-.
x x
3HaWTH 3arabHAHN Po3B’A30K AU(EpEeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHIianax

e Vdr 4+ (1 —xze ¥)dy = 0.

3HalTH 3arajbHUi PO3B’ 30K JIIHIHHOrO TUdepeHialbHOrO PiBHAHHS IEPILOrO MOPSIKY
Yy +ay = e™m®.

3HalTH 3arajbHUN pO3B’ 30K TU(EPEHIIaIbHOTO PiBHSIHHS bepHymti

y —ysinz = y?sina.

Po3p’s3atn 3agagy Komri ayst smiHifHOTO AMQepeHnialbHOro piBHAHHS EPIIOTo HOPSAKY
y —ycosz = —sin2z, y(0) = 3.

3HaliT 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY

= () —2yy" =0.

Po3B’s3atm 3anady Komti 111 JTiHIMHHOrO 0HOPiAHOTO qU(EPEHIIaTEHOTO PiBHAHHS BHILOTO MOPSAKY 31 cTanuMu koedimientamu ' +

2y" +y' =0,y(0)=0,y(0)=1, y(0) = —1.
3HaiiTH 3araTbHHi PO3B’A30K JiHIHHOTO HEOMHOPITHOTO AMDEPEHITIATLHOTO PiBHAHHS ApyToro nopsaaky ¥ + 2y’ + 10y = 2 + 3.
3HaiiTi 3aranbHU PO3B’A30K AM(EPEHIiaTBHOTO PiBHAHHS, BAKOPUCTOBYIOUH METO/ Bapiallii JoBinmbaux ctamux i’ —y’ = 2% cos e”.

3HaWTH 3araJbHAH PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EPEeHIIaTbHIX PIBHIHE.

{ j?l :2.131 — T2,

i‘g = 4501 — 2I2.

3a yMOBOIO 3a/1a4i 3anucary TudepeHiiaibHe piBHIHHS Ta IPOIHTETPyBaTH HOro. 3HANTH piBHSHHS KPHBOT, IO IIPOXOAUTH Yepe3 TOUKY
(1;2) i Mae Taky BIACTHBICTb, IO BiAPi30K, KM BiATUHAE HA OCI OPJMHAT JOBLIbHA TOTUYHA, HOPIBHIOE aOCUUCI TOUKH JOTHUKY.

3a yMoBaMH NPOTiKaHHSA ()i3MTHOTO MPOLECy CKIACTH An(epeHIianbHe piBHAHHS Ta IPOiHTerpyBaTH iforo. Touka Mach m pyXaeTbes
MPSIMOJIIHIHHO: Ha Hei i€ cuiia, MPoMopIiiiHa Yacy 3 MOMEHTY, KOJIM HIBHJKICTh JOPiBHIOBaja HY/IHO (KOe]Ili€EHT MPOMOpIiiHOCTI
k1) . Kpim TOTO, TOYKA BUTPUMYE OIIip CEPEAOBHIIA, IPOTMOPIIHHUA MIBUAKOCTI (KOe(ili€HT MPOMOPIIHHOCTI TOPIBHIOE k3). 3HAWTH
3aJIeKHICTh MBUAKOCTI BiJl 4acy.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
(I—e”)yy =e".
3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
(y2 — 49:2) dy + xydz = 0.
3HaWTH 3araybHAHN PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax

a: sdr + 20+ y2
(z+y) (z+y)

dy = 0.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PIBHSHHS NEPIIOTO MOPSAIKY

zy + 1y = zcosz.

3HalTH 3araybHAI PO3B’A30K AN(epeHIiaTsHOTO piBHAHHESA bepHymmi
r(2r -1y +y?>={dx+1)y.

Po3r’s3aru 3aga4y Kouui asist JiiHiHHOTO 1M(EPEHIIaIbHOTO PiBHSHHS NEPIIOTO MOPSIKY
/ {4 x
— =e(r+1 0)=1.
Voo (x+1), y(0)

3HalTH 3aranbHU PO3B’ 30K TU(PEPEHIIALHOTO PIBHSIHHS BUILOTO MOPSIKY
” n2 _ .3
w' =) =y
Po3B’sa3atu 3agady Ko 11 DiHIHHOTO 0HOPIAHOTO AM(EPEHIiaTbHOTO PIBHAHHS BUILOTO IOPAAKY 31 cTanuMu koedinienramu ' +
/ /
6y’ + 13y =0,y (0) =0, ¥ (0) = 1.
3HaliTy 3aranbHuii po3B’A30K JiHIHHOTO HEOXHOPIAHOTO AU(EPEHIIANILHOTO PIBHAHHS Apyroro nopsaaky vy’ — iy’ = (x2 + 2) e,
3HalTH 3arajbHUN PO3B’ 30K MU(EPEHIIATBLHOTO PIBHIHHS, BUKOPUCTOBYIOUM METOJ Bapiawii qoBinbHux cramux y”’ — 2y +y =
22 22 +2
x3 '

3HaliTH 3arajbHUN PO3B’SI30K CUCTEMH JIIHIHHUX OIHOPIAHUX TU(EepeHIiaIbHUX PiBHSHb.
&1 = x1 — X,
To = —4xq + 4x5.

3a yMOBOIO 3aja4i 3anucatu JudepeHIlialbHe PIBHAHHS Ta MPOIHTETPyBaTH HOro. 3HAWTH PIBHSHHS KPUBOI, IO MPOXOAUTH Yepe3

JTOTHUKY.

3a yMoBaMH IPOTiKaHHA (Di3MYHOTO Mpolecy CKIACTH IudepeHIiaapHe PiBHAHHA Ta MPOIHTErpyBaTH #oro. Kpamis Boxy, mo mae
MIOYaTKOBY Macy My 2 1 pIBHOMIPHO BHIIAPOBYETHCS 31 MIBHAKICTIO M &/C, PYyXA€ThCs 3a IHEPII€I0 3 MOYaTKOBOIO MIBUAKICTIO Uy CM/C.
Cuia onopy cepeioBuIIa IPONOPLiiiHa MBUAKOCTI PyXy Kparuii Ta ii pagiycy. B nouarkosuit moment (¢ = 0) Bona 1opiBHIoE fo OiH.
3HaWTH 3aJIeKHICTh IIBUIKOCTI KPAIUTi BiJ| 4acy.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
zdt — (t2 — a2) dz =0.
3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
Y
zy = xsin= +y.
T
3HaliT 3arajbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PIBHSIHHS B MOBHUX AudepeHiianax
(5 —y)dz —xdy = 0.
3HaWTH 3arabHAH PO3B’A30K JIIHIHHOTO AU(epeHIialbHOTO PIBHIHHS MEPIIOTO HOPSIKY
r+1)y +y=ux.
3HaliTH 3aranbHUN po3B’ 430K AudepeHLialbHoro piBHAHHA bephymi
y' —ycosz = y? cos .

Po3p’si3atu 3amauy Komri muist niHiftHOTO MHdepeHIialbHOro piBHSIHHS NEPIIOTO MOPSAKY

2y 2
g = et 1 0)=1.
2r1-¢ (x+1)7, y(0)
3HalTH 3araJIbHA PO3B’A30K AU(EpeHIiaIbHOTO PIBHAHHS BUIIOTO HOPSIKY
1 2
nm_ -1 / }
y' = [ + ()

Po3B’sa3atu 3aaa4qy Komti 1151 TiHiMHOT0 0HOPiAHOTO AU(EPEHIaTEHOTO PiBHAHHS BUILOTO MOPSAKY 31 cTanuMu koediientamu ' +
Yy =0,y(0)=2,¢(0)=1, vy (0)=—1.

3HaliTy 3aranbHuil po3B’A30K MiHIHHOTO HEOXHOPIAHOTO AU(EPEHIIaNTLHOIO PiBHAHHA apyroro nopsaky 9y” — 6y’ +y = — cos x.

3HalTi 3aranbHuil PO3B’A30K MU(EPEHIIATBLHOTO PIBHAHHS, BAKOPUCTOBYIOUM METOJ Bapialii goButbHuX cramux y' — 3y’ + 2y =
e[l)

L+e

3HalTH 3arajbHUN PO3B’SI30K CUCTEMH JIHIMHUX OMHOPIAHUX TU(EpEeHIiaTbHUX PIBHSHb.

i‘l = 3I1 + o,
i’Q = 8%1 + Z2.

3a yMOBOIO 3a/1a4i 3anmcary qudepeniiaabae piBHAHHS Ta IPOIHTErpyBaTH Horo. 3HAWTH KPHBI, ¥ SKHUX JOBKHHA BiIpika, IO Bil-
TUHAETHCSA JOBITBHOIO TIOTUYHOIO BiJl OCI OPJUHAT, TOPIBHIOE KBAAPATy OPAMHATH TOYKH JOTHKY.

3a yMoBaMu NpoTiKaHHs (i3HUHOTO MPOIeCy CKIacTh AudepeHiiiaabHe piBHAHHS Ta IpoiHTerpyBaTH ioro. [IIBuakicTh po3namy pajito
MPOMOPIIiiiHA HOTO MOYaTKOBIH KiNbKOCTI. Bimomo, 110 no 3akiHueHHto 1600 pokiB 3aJIMIIA€THCS TOJIOBUHA TIOYATKOBOTO 3aI1acy palito.
3HaliTH, SKUi IPOLEHT paito po3naaersbes 3a 800 pokiB.



10.

11.

12.

13.

c%)men N7

3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
(I14+u)vdu+ (1 —v)udo=0.

3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
(x —y)dz+ (z +y)dy = 0.

3HaWTH 3araybHAHN PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax
3x2evdx + (ﬂc3ey — 1) dy =0.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NIEPIIOTO MOPSAKY
(1+2?)y —22y=(1+ x2)2.

3HaliTH 3arajibHUN pO3B’ 30K TU(EPEHIiaIbHOTO PiBHSAHHSA bepHymti

2(zy +y) =2y’

Po3B’s13atn 3agaqy Komri amst miHiMHOTO An(epeHmialsHOTO PiBHSHHS IIEPIIOT0 HOPAAKY
2zy
1+ 2?2

/

y =1+2% y(1)=3.

3HalTH 3aranbHUi po3B’ 430K AUGEPEHLIaILHOTO PIBHAHHS BUILOTO MOPSIAKY

' =1+ (y) =0

Po3p’sa3atu 3a1a4dy Komti 115 TiHiHOro 01HOPiAHOrO AU(EPEHIiaIbHOr0 PIBHAHHS BUILOTO NOPSAKY 3i cranuMu koediienramu ' —
5y” + 6y =0,y(0)=0, v (0) =0, ¥ (0) =3.

3HaiiTH 3aragbHUI PO3B’I30K TiHIHOIO HEOAHOPIAHOTO AM(BEPEHIIaTLHOro PIBHAHHS Apyroro mopaaxy vy’ — y = 22 cos x.

3HalTH 3aranbHuil PO3B’A30K MM(EPEHIIATBLHOTO PIBHAHHS, BAKOPUCTOBYIOUM METO/ Bapiawii HoBuIbHUX cramux ' — 3y’ + 2y =

4
2+e
3HaWTH 3araJIbHAI PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EpeHIIaTbHIX PIBHIHE.

Li?l = —5$1 — 81‘2,
i‘g = —31‘1 — 31‘2.

3a yMOBOI0 3a/1aui 3anucary 1udepeHiiaibHe piBHAHHS Ta IPOIHTErpyBaTy Horo. 3HaiiTu piBHAHHS KPUBO], 1110 IPOXOAUTH YEPES TOUKY
(1;1) i Mae TaKy BIACTUBICTb, 1110 KYTOBUH KOE(IllieHT JIOTHYHOI B 10BUIbHIM Touni M KpuBoi BBivi Ginbiuuil KyToBOro Koedilienra
pajiyc-BeKTOpa TOUKH JOTHKY.

3a yMOBaMH MPOTIiKaHHS (I3MIHOTO MPOLECY CKIACTH Au(epeHIfiadbHe piBHAHHA Ta MpoiHTerpysatn oro. Touka macu m = 1 py-
Xa€eThCs MPSAMOJIHIMHO: Ha Hel /i€ CHIla, MPOIOpIiiiHA Yacy, [0 MUHYB 3 MOMEHTY, KOJIA IIBH/IKICTh JIOPiBHIOBaJIA HYJHO (KOSQIIlieHT
MPOMNOPIIHHOCTI 10opiBHIOE 3). KpiM TOT0, TOUYKA BUTPUMYE OITip CEPEeIOBUILA, TPOMOPIIHHINA IIBUAKOCTI (Koe]illieHT MpOonopIiifHOCTI
nopiBHIOE 2). 3HAWTH NUISX, MPOHISHNH ToUKO0 3a yac t = 4 c.
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3HalTH 3aralbHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHAHHS 3 BIIOKPEMITIOBAHIMY 3MIHHHMU

(1+y)de—(1—=x)dy =0.

3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
-z

dy xy+ye v

dzx x2 ’

3HalTH 3arajbHUN pO3B’ 30K TU(EPEHIIaIbHOTO PIBHSIHHS B IOBHUX AudepeHiianax

(2y — 3)dz + (2z + 3y?) dy = 0.

3HalTH 3aralbHUIA PO3B’ 30K JIIHIHHOTO TU(EPESHIIATFHOTO PiBHAHHS NEPIIOTO MOPSIIKY

45 1 scost = sin2t
—_ SCOST = — SIn .
at 2

3HaliTH 3arajbHUN po3B’s30K TU(EpeHIiaIbHOTO PiBHSIHHSA bepHymi
(1+2?)y —2zy = 4y/y (1 + 2?) arctg z.

Po3B’s13atn 3agaqy Komri st miHifHOTO AM(epeHnialbHOTO PiBHAHHS MIEPIIOTO HOPSAIKY

2y
22 = g3 1) = ——.
v+ 3,y (1) 5

3HalTH 3aranbHUN Po3B’A30K AU(EPEHIIATLHOrO PIBHIHHS BUILOIO MOPSIKY
Yy = aeY.

Po3B’sa3atu 3aaady Komti 17151 TiHiMHOr0 0HOPiAHOTO AU(EPEHIaIbHOTO PIBHAHHS BUILOTO MOPSKY 3i craanMu koediientamu i’ —
3y’ +2y=0,y(0)=0, y (0) = -2, y" (0) = 0.

3HalTH 3aranbHU PO3B’A30K JIIHIHHOTO HEOMHOPIAHOTO IU(EPEHIIATEHOTO PIBHAHHS Apyroro nopsaky " +2y'+10y = (x + 7) e3®.
3HaliTH 3araibHUN po3B’ 130K AU(EPEHIIANTLHOTO PIBHAHHS, BAKOPHCTOBYIOUM METO Bapiamii JoBinbHUX cTamux iy +4y = 18 ctg 2.

3HaliTH 3arajbHUi PO3B’ 430K CUCTEMU JIHIHHUX OJHOPIAHUX AUdEepeHiaIbHUX PIBHSIHb.

T, = —x1 + dxo,
To = 1 + 3x2.

3a yMOBOIO 3ajaui 3anucaty audepeHiiiaibHe PiBHIHHS Ta MPOiHTerpyBaTh Horo. banka HoBKHHE £, 10 JIEKHUTh KIHISIMH Ha JBOX
OIOpax, 3HAXOMUTHCS ITiJ TI€0 PIBHOMIPHO PO3IOALICHOTO HaBaHTA)XXCHHS IHTCHCHBHOCTI ¢. 3HAWTH PIBHSHHS BUTHYTOI OCi OQJIKH Ta
il MaKCUMaNbHUH TPOTHH, OOPABIIY ITOYATOK KOOPIMHAT MOCEPEINHI HEHaBAaHTaKEHOT OAJKH.

3a yMoBaMU IPOTiKaHHSA (Hi3HYHOTO IPOIECy CKIACTH AU(epeHnialbHe PiBHAHHS Ta MpoiHTerpyBaty iforo. Kpamisa Boau, sika Mana
MOYaTKOBY Macy My 2, PIBHOMIpPHO BHIIApOBY€EThCA Ha MOBiTpi. CHita omopy mponopuiifHa MBUAKOCTI pyXy Kparti (koe(ilieHT mpomop-
iHOCTI MOPiBHIOE k). BHAMTH 3aJI€KHICTD IIBUAKOCTI PyXy KPAILTi, SIKIIO B TOYaTKOBHH MOMEHT Yacy MIBUIKICTh KparuIi JOpiBHIOBAIA
Hyir0. Beaxaru, wo k # 2m.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
(x — y2:r) dx + (y — ac2y) dy = 0.

3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
(y? — 2zy) dz + 22dy = 0.

3HaWTH 3arabHAH PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHIianax

(e¥ +ye® +3)dx = (2 — ¥z — ) dy.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NEPIIOTO MOPSAKY
(z—2%)y + (222 — 1)y — az® = 0.

3HaWTH 3arabHN Po3B’A30K AU(epeHniaTbHOro piBHAHHS bepHymti

2
Y —y =y
Po3B’s3atn 3agaqy Komri aist smiHifHOTO AMQepeHnialbHOro piBHAHHS MIEPIIOTo HOPSIKY
Y Inz
oY 2T 1) =1
T T

3HalTH 3aralbHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHSIHHS BUIIOTO MOPSIKY

y' = ayy'.

Po3B’sa3aty 3anauy Ko jis niHiitHOro onHOpiaHOTO MudepeHiiaasHoro piBHAHHS BUIIOTO MOPAIKY 31 cramumu koedinientamu i +
y'=0,9(0)=2,y(0) =1, y"(0) =y (0) = 0.

3HaiiTH 3araibHHMI PO3B’ 30K JiHIHHOrO HEOAHOPIAHOTO AH(EPEHIIATLHOTO PIBHAHHS APyroro mopsaaky —y” + 2y’ —y = €2 sin 4.

8
sindz’

3HalTH 3arajabHUN PO3B’ 130K qU(EPEHIIATHLHOTO PIBHSHHS, BAKOPUCTOBYIOYU METO Bapialii noBinsHux cramux y'’ + 16y =

3HalTH 3arajbHUN PO3B’ 30K CUCTEMH JIHIMHUX OJHOPIAHUX AU(EpeHIiaTbHUX PIBHSHb.

&1 = x1 + dwe,
i‘g = —X1 — 3(,62.

3a yMOBOI0 3a1a4i 3anucaTy qudepeHIliaibHe piBHAHHS Ta POIHTETPyBaTH HOTO. 3HAWTH PIBHSHHS KPUBOT, IO TPOXOAUTH YEPE3 TOUKY
(—1;1) i Mae TaKky BIACTHBICTb, IO BiAPI30K, sIKUil BinTuHae Ha oci Ox AOTHYHA, IPOBE/ICHA B IOBIIBHIN TOUI KPUBOI, IOPIBHIOE
KBajpaTy aOCIIMCU TOYKH JAOTUKY.

3a yMOBaMH NPOTIKaHHs (Pi3HYHOTO MPOIECy CKIIACTH Au(epeHIliaibHe PIBHIHHS Ta MPOIHTErpyBaTy oro. 3HaWTH Yac HaiHHs Tijia
Ha 3emimo 3 BucoTH 4 x 10° xu. (Bizctanb 10 Micsans) (Raeyi = 6400xm).
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. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BiJOKPEMITIOBAHIMH 3MiHHHMH

dy _ @y’ +y°
dz 22y — 22’
3HaiiTy 3aranbHU O3B’ A30K OAHOPIAHOTO AU(BEPEHIiaTbHOr0 PiBHAHHS IIEPIIOr0 HOPSIAKY

y+ (2y/my —x)y =0.

. 3HalTH 3arajbHUN pO3B’A30K MU(EPEHIIAILHOTO PiBHAHHS B MOBHUX AudepeHiianax

(x2+y2+x)dx+(2xyfey+1)dy:0.

. 3HalfTH 3ara’dbHUN PO3B’ 30K JiHIHHOTO AU(EPEeHIIaTbHOTO PIBHIHHS HEPIIOT0 MOPSIIKY

z(y —y)=(1-a%)e"

. 3HaiiTu 3aranpHuil po3B 30K JudepeHIiaabHOro piBHAHHA bepHymii

(22 +y* + 1) dy + aydz = 0.

Po3p’s3aru 3aaauy Ko asist JiiHiHHOTO TH(EPEHIIaIbHOTO PIBHSIHHS TIEPIIOTO MOPSIKY
Inz
P Y _
y—-==-2—, y(l)=1
3HaliT 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY

yy" — () + () =0

Po3B’sa3atm 3anady Komti 111 TiHIMHHOTO 0MHOPiAHOTO JU(EPEHIIaTEHOTO PIBHAHHS BHILOTO MOPSAKY 31 cTanuMu koedimientamu ' +

4y’ =0,y(0) =0, ¥ (0) =2, "' (0) =0.
3HaiiTH 3aranbHHil PO3B’A30K JiHIHOTO HEOIHOPIAHOTO MH(ePEHIiaTBHOTO PiBHAHHS ApyToro mopsnky y” + 49y = €7 cos x.
3HalTH 3aranbHUN PO3B’ 30K AU(EPEHLIAIbHOrO PIBHAHHSA, BAKOPUCTOBYIOYM METO Bapiawii joBiibHux cramux ¥y’ + y = 6 ctg .

3HaWTH 3araJbHAH PO3B’A30K CHUCTEMH JIIHIHHUX OXHOPITHUX AU(EPEeHIIaTbHIX PIBHIHB.

3':1 = 4.131 — T2,
I"Q = 4501 + 2I2.

3a yMOBOIO 33/1aui 3anucary audepeHiianbHe piBHSHHA Ta IpoiHTerpyBsary ioro. Kpusa y = ¢ () mpoxoauts yepes Touky (1;2).
KorkHa oTH4Ha 10 11i€] KpUBOI IepeTHHAE IpsiMy 3§ = 1 B TOUIIi 3 a0CIIMCOI0, PIBHOIO ITOJBOEHIH a0CIMC] TOYKH TOTUKY. 3HAITH KPUBY

y=¢(z).

3a yMoBaMH MPOTiKaHHs (i3UIHOTO MPOLECY CKIACTH AU(epeHIlialbHe PiBHIHHS Ta MPOIHTErpyBarH ioro. Kyis BXOOUTh B TOMIKY
3aBToBIIKK h = 0, 1v i3 mBuakictio vg = 200 m/c, a BuIiTae 3 DOIMIKH, TPOOUBIIH ii, 31 mBHAKICTIO v1 = 80 M/c. Tlpuitmarouw,
10 CHJIa OMOPY AOIIKH PYXOBI KyJli IPONOpLiiHA KBAIPATOB] MIBUAKOCTI PyXy, 3HAHTH, CKIJIBKH Yacy MPOJOBKYBABCS PyX Kylli 4epe3
JIOLIKY.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
x(l—f—yQ)dw—y(l—f—xQ)dy:O.
3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
zy =y (1 +lng).

T
3HaliTy 3aranbHui po3B’ 430K AUGEPEHLIaIbHOIO PiBHAHHA B IOBHUX AUdepeHLianax
(2% — 4oy — 2y?) dz + (y? — 4oy — 22%) dy = 0.

3HalTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PIBHSIHHS MEPIIOTO MOPSAIKY
1—2x
A
y=1-—5—y
T

3HaliTH 3arajibHUN po3B’ 30K TU(EPEHIIaIbHOTO PiBHSAHHSA bepHymi

2y
y/ 4+ 22 = 1'41]2.
x
Po3B’s3aru 3agavy Komi asist JiiHiHHOTO 1HU()EpeHIiaIbHOTO PIBHSHHS TIEPIIOTO MOPSIKY
! 4 2
+ ===z 1)=1.
v+a, , y(1)

3HaliTy 3aranbHuii po3B’A30K JUPEPEHIIaTFHOTO PiIBHAHHS BUILOTO HOPSIKY
. 2
y"siny — 2 (y')" cosy = 0.

Po3e’s3atu 3agagy Komni 1y miHIHHOTO OQHOPIAHOTO AU(EpEeHIialbHOr0 PIBHAHHS BUILOTO HOPAAKY 3i cTamumu KoedimienTamu i’ —

9y =0,y(0) =0, ¥ (0) =1, y"(0) = 3.

3HaiiTH 3aranbHU PO3B’A30K JTIHIHHOTO HEOHOPIAHOTO MU(EPEHIIANTEHOTO PiBHAHHS Apyroro mopsaky ¥ —3y'+2y = (x + 1) sin 2z.

3HaiiTH 3araNbHI PO3B’A30K JIM(PEPEHIIATBHOTO PiBHAHHS, BUKOPHCTOBYIOUH METON Bapiallii 10BibHUX cTamuX y +y = ———.
sin” x
3HaliTH 3arajJbHUN PO3B’ 30K CUCTEMH JIHIMHUX OMHOPIAHUX TU(EpEHIiaIbHUX PiBHSHb.

1 = 2x1 + T2,
i’g = 3.’E1 + 4%2.

3a yMOBOI0 3a/1a4i 3anucaTu qudepeHiiiaibHe piBHAHHS Ta POIHTErPyBaTH HOTO. 3HAWTH PIBHSAHHS KPUBOT, 110 TPOXOAUTH YEPE3 TOUKY

3a yMoBaMu MpOTiKaHHS (i3UYHOTO MPOLIECy CKIACTH AudepeHIiliaabHe piBHAHHS Ta IPOiHTerpyBatH ioro. [1oTsr pyxaeThcst TOpu30H-
TaJILHUM IUIIX0M. Bara motsry — P, cuia Tsru TeruioBosa — 17, cuia onopy npu pyci — F' = a + bv, ne a Ta b — craini, v — IIBUIKICTh
pyxy. BusHauuty 3akoH pyxy, IpHiiMaro4n HYJIEOBI TOYATKOBI YMOBH.



10.

11.

12.

13.

@Waﬂm N072

. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BiJOKPEMITIOBAHIMH 3MiHHHMH

yy +x=0.

. 3HaliTH 3arajnbHUN PO3B’ 30K OMHOPIAHOTO TU(EPEHIIATBLHOTO PIBHSHHS MEPILIOTO MOPSIAKY

zy —y= :ctg%.

. 3HalTH 3aranbHUN pO3B’A30K MU(EPEHIIAILHOTO PiBHSAHHS B MOBHUX AudepeHiianax

(xcos2y + 1)dz — 22 sin 2y dy = 0.

3HaWTH 3arabHAHN PO3B’A30K JIIHIHHOTO AU(epeHIiabHOTO PIBHIHHS MEPIIOTO HOPSIKY

(a? +2%)y +ay=1.

. 3HaiiTu 3aranpHui po3B’A30K qudepeHIianbHOro piBHAHHSA bepHymii

y' —ysinz = y?sinz.

Po3p’si3atu 3amauy Komri muist ntiHifiHOTO MHdepeHIialbHOTr0 piBHSIHHS NEPIIOTO MOPSAKY

1
Y —dry = —4a2®, y(0) = 3.

. 3HaWTH 3aranbHUN pO3B’ 30K TUPEPEHIIAILHOTO PIBHSAHHS BUILOTO OPSAKY

2(y")? = (y—-1)y".

. Po3B’s3aru 3anaqy Ko aist nidifHOro oiHOPiAHOTO AUepeHIianbHOrO PIBHAHHS BUILOTO OPAAKY 31 cTamumu Koeditienramu y''’ +

3y" +2y' =0,y(0) =0,y (0) =2, ¥ (0) = 4.

3HalTH 3aranbHU O3B’ A30K NiHIHHOTO HEOMHOPIAHOTO AU EPEHIIANBHOTO PIBHAHHS Apyroro nopsaky y” +2y'+5y = (x2 + 3x) e’.
3HalTi 3aranbHuil po3B 30K (U(EPEHIIANbHOrO PIBHAHHS, BAKOPUCTOBYIOUM METOJ Bapiauii goBuibnHux cramux y' + 3y’ + 2y =
4e™"

6+er

3HaWTH 3araJbHAH PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EPEeHIIaTbHIX PIBHIHE.

{ o1 = 3z + 8xo,

i‘g = —X1 — 3I2.

3a yMOBOIO 3ajadi 3amucartd AudepeHianbHe piBHAHHA Ta MPOIHTETrpyBaTH Horo. 3HAWTH TaKy KPHUBY, SKa MPOXOMUTH Yepe3 TOUKY
(0;2), w06 xyToBH KoediLieHT JOTHYHOI B JOBLIbHIM TOYLI AOPIBHIOBAB OPAUHATI Li€i TOUKH, 30LIbIIEHIN B TPU pa3y.

3a ymMoBaMH IpOTIKaHHA (Pi3UTHOTO MpoLecy CKIacTH qudeperiiaasae piBHAHHS Ta MIpoiHTerpysaty Horo. Ha tino aie cuma, mpomop-
nifiHa yacy. Kpim Toro, BOHO BUTPUMYE MPOTHIIIO CEPEIOBUINA, POIOPIIIHHY HOTro MBUAKOCTI. 3HAHTH 3aKOH PyXy Tija (3aJIe)KHICTh
LUISAXY BiJ 4acy).
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA

(14 2?)dy — /1 —y2dz =0.

3HalTH 3arajbHUN PO3B’SI30K OHOPIAHOTO TU(EPEHITIATLHOTO PIBHSHHS IEPILIOTO MOPSIAKY

(2% — zy) dy + y*dz = 0.

3HaWTH 3araybHAHN PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax

(1 +x/22 + y2) dx + (—1 + \/m) ydy = 0.

3HaWTH 3araJIbHAI PO3B’A30K JIHIHHOTO TU(epeHIiabHOTO PIBHIHHS MEPIIOTO HOPSIKY

Y —ytgr = ———.
COoS° I

3HaliTH 3arajgbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PiBHSAHHSA bepHymi
ay' +y=uzy'~"
Po3B’s13atn 3agaqy Komri oyt miHifHOTO AM(epeHnialsHOTO PiBHSHHS MIEPIIOTo HOPSAAKY

y
y’—5=w27 y(1)=0.

3HalTH 3aranbHUi PO3B’ 30K TU(PEPEHIIALHOTO PIBHSIHHS BUILOTO MOPSIKY

" =2y Iny = (y')?

Po3B’sa3atu 3aaa4qy Komti 1151 TiHiMHOr0 0HOPiAHOTO AU(EPEHIIaTbHOTO PIBHAHHS BUILOTO MOPSAKY 31 cTanuMu koedimientamu ' +
y"=0,y(0)=1,y'(0)=0, y"(0)=1.

3HalTh 3araabHUN PO3B’SA30K JiHIHHOIO HEOMHOPIAHOTO MU(EPEHITIATBLHOTO PIBHAHHS Apyroro nopsaaky iy — 6y’ + 8y = x sin 2.

. . o . 1
3HaWTH 3aralbHUH pOBB’S{SOK HI/I(I)epeHHlaJ'H)HOFO P1BHSHHS, BUKOPUCTOBYHOUM METO Bapilalll JOBUIBHUX CTAJIUX y” + Yy=-——
ST

3HaWTH 3araJIbHAI PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EPeHIIaTbHIX PIBHSIHE.
T1 = 4x1 + 629,
Ty = 4wy + 225.

3a yMOBOI0 3aj1adi 3anucary JudepeHiiaabHe piBHAHHSA Ta IPOIHTErpyBaTu Horo. 3HalTH JIiHilO, y SKOI 1OBIJIbHA JOTUYHA EPETHHA-
€TECS 3 BICCIO OPJIMHAT B TOUIIi, OJHAKOBO BiJTaJICHII Bil TOYKH JTOTHKY 1 BiJ] TOYaTKy KOOPAMHAT.

3a yMOBaMU IIPOTIKaHHA (Pi3MYHOTO NPOLECY CKIACTH AU(epeHIiaTbHe PIBHAHHS Ta MPOIHTErpyBaTH Horo. 3HAITH 3aKOH pyXy Tina,
BLTBHO MaJ1at0u0ro 6e3 MoYaTKOBOI MIBUAKOCTI, BBAKAIOYH OIIip MOBITPS MPOIOPIIIHHIM KBaIpaTy MIBUAKOCTI pyXy Tilla i BeHIHHY 75
M/C TPAaHUYHUM 3HAYCHHSM LIi€] IBUIKOCTI.
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3HaiiTH 3aranbHAi po3B 30K IUPEPEHIIATEHOTO PiBHIHHS 3 Bi/IOKPEMITFOBAHUMH 3MiHHUMHA
z(1+y?)de+e®(1+2%) (1+y?)dy=0.

3HalTH 3arajbHUN PO3B’SI30K OTHOPIAHOTO TU(EPEHITIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY

/ Yy )
xy' cos = = ycos = — x.
x x

3HaliT 3arajbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PIBHSIHHS B MOBHUX AudepeHiianax
(6zy + 22 + 3) dy + (3y? + 2zy + 2z) dz = 0.

3HaWTH 3arabHAHN PO3B’A30K JIIHIHHOTO AU(epeHIialbHOTO PIBHIHHS MIEPIIOTO HOPSAIKY
2

y +ytgx = cos? T.

3HaliTH 3aranbHUi po3B’ 430K AudepeHLialbHOro piBHAHHA bephymi

y/ + 2y — ezy2.

Po3p’si3atu 3amauy Komri muist niHifHOTO MH(epeHIialbHOro piBHSIHHS NEPIIOTO MOPSAKY
Y +ay=—a° y(0)=3.

3HalTH 3araJIbHA PO3B’A30K AU(EpeHIiaIbHOTO PiBHAHHS BUIIOTO HOPSIKY

1
y'=qy

N

Po3B’sa3atu 3agauy Ko 171 DiHIHHOTO 0HOPIAHOTO AU(EPEHLiaIbHOTO PIBHAHHS BUILOTO TOPAAKY 31 cTanuMu Koedimiearamu i’ —
2y' +3y=0,y(0)=0,y(0) =1

3HaiiTH 3aranbHU PO3B’ 30K JNiHiHOTO HEOTHOPIAHOTO AUdEpPEHIiaTEHONO PIBHAHHS APYroro nopsaxy y”’ —2y'+26y = 2e 2% cos 2x.
3HaiiTn 3aratbHUi PO3B’A30K MU(EPEHIiaTbHOTO PiBHAHHSA, BAKOPUCTOBYIOUH METOJI Bapialii 10BinbHuX cTamux y” + w2y = ——.
cos Tx
3HalTH 3arajbHUN PO3B’A30K CUCTEMH JIHIHHUX OTHOPIAHUX AU epeHliaIbHUX PiBHIHb.

i’l =1 — 3(E2,
To = 1 + 5xa.

3a yMOBOIO 33/1a4i 3anMcaTd JudepeHiiiagbHe piBHSIHHS Ta IpoiHTerpyBaTH Horo. Tino Macoro 1 ke pyxaeThes MPsIMOTIHIHHO M Ti€0
CHJIH, TIPSIMO NPOIOPLIHHOIO Yacy, 110 BiJPaXOBYEThCS 3 MOMEHTY ¢ = () 1 00epHEHO MPONOPLIHHOI0 BUIKOCTI pyXy TOUKH. B MOMeHT
t = 10c mBuakicTs gopiBHIOBanma 50 cw/c, a cuna 4 H. Slka Oyne MBUAKICTE depe3 XBIIIHHY MiCHs TTOYaTKy pyxy?

3a yMOBaMH MPOTiKaHHS (i3MIHOTO MPOLECY CKIACTH Au(epeHIlianbHe piBHAHHA Ta MPoiHTerpysaty iforo. Timo Macu m KoB3ae 1Mo
TOPU30HTAIBHIN IUIOMIMHI ITi/T €0 MOIITOBXY, 10 HaJaB HOMY [OYaTKOBOI IIBUAKOCTI vo. Ha Tijio mie cuna teprs, piBHa — km.
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3HalTH 3aralbHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHAHHS 3 BIIOKPEMITIOBAHIMY 3MIHHHMU
sinf cos p - df — cos @ sinp - dp = 0.
3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY

Q:y’fxcosgfy:O.
x

3HaliT 3arajbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PIBHSIHHS B MOBHUX AudepeHiianax
(a:2+y)dx+(z72y)dy:0.

3HaWTH 3arabHAHN PO3B’A30K JIIHIHHOTO AU(epeHIialbHOTO PIBHIHHS MIEPIIOTO HOPSAIKY
y 4+ xy = 3.

3HaliTH 3aranbHUN po3B’ 430K AudepeHLialbHOro piBHAHHA bephymi

Y —ay=—yle .

Po3p’si3atu 3amauy Komri muist ntiHiftHOTO MH(epeHIialbHOro piBHSIHHS NEPIIOTO MOPSAKY

Y +ytgxr =cos?x, y(n/4)=1/2.

3HalTH 3aranbHUi po3B’ 430K AUGEPEHLIAILHOTIO PIBHAHHS BUILOTO MOPSIIKY

vy = \yE+ ) -y

Po3B’sa3atu 3agauy Ko ais DiHIHOTO 0{HOPiAHOTO AU(EPEHLiaIbHOTO PIBHAHHS BUILOTO TIOPAAKY 31 cTanuMu koedimienramu i’ —
2y’ +2y=0,y(0)=0,y (0) =1

3HaliTy 3aranbHMii po3B’A30K MiHIHHOIO HEOMHOPIAHOTO AU(EPEHIiaIbLHOTO PIBHAHHS APYroro nopsaky y’’ + y = — sin 2z.
3HalTy 3araabHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHAHHSA, BAKOPUCTOBYIOYM METOI Bapiallii JoBiIbHUX cTamux y” + y = —
cos’ x
3HaliTH 3arajbHUN PO3B’SI30K CUCTEMH JIHIMHUX OJHOPIAHUX AU(EpeHIiaTbHUX PIBHSHb.

i’l =1 — 2%2,
To = 3x1 + 629.

3a yMOBOI0 3a1a4i 3anucaTy qudepeHIliaibHe piBHSAHHS Ta POIHTETPyBaTH HOTO. 3HAWTH PIBHSHHS KPUBOT, IO TPOXOAUTH YEPE3 TOUKY
(3; 1) i Ma€ TaKy BJIACTUBICTb, L0 BiAPI30K JOTUYHOI Mi>K TOUKOKO JTOTHKY i Biccto QX IUITUTHCS HABIILI B TOULII iepeTuHy 3 Biccio Oy.

3a yMoBaMU NPOTikaHHs Gi3MYHOTO MpoLecy CKIAcTH qudepeHLiaabHe PiBHAHHA Ta MPOiHTErpyBaTu ioro. MoTOpHUIl YOBEH B CIIO-
KilHI# BOII pyXaeThes 31 MBHIKICTIO vg = 9 xm/200. Ha moBHOMY X0y HOro MoTop Oyi0 BUMKHEHO i yepe3 20 ¢ MIBUAKICTh YOBHA
3MEHIUIAch 110 4, 5 km/200. BusHaUNTH MIIAX, TPOIICHUH YOBHOM 32 1 X8. (3 MOMEHTY BUMKHEHHS MOTOPA).
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. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BiJOKPEMITIOBAHIMH 3MiHHHMH

d 1—y?

dy 1=y,

dx 1 — 22

3HalTH 3aranbHUA PO3B’ 30K OXHOPITHOTO AH(EpEeHIiaTbHOTO PIBHSIHHS MEPIIOTO TOPSIKY
rdy —ydr = /22 + 92 - dz.

3HaliTy 3aranbHui po3B’ 430K AUGEPEHIIAILHOTIO PIBHAHHS B IOBHUX AUdepeHianax

sin (z + y) do + x cos (z + y) (dz + dy) = 0.

. 3HalTH 3arajibHUN PO3B’SI30K JIHIHHOTO TU(EPEHIIIaIbHOTO PIBHSIHHS TIEPIIOTO MOPSAIKY

P8y _
ZT

xT.

. 3HalTH 3aranbHUN pO3B’A30K MU(EPEHIIaIbHOTO PiBHAHHS bepHymi

3zy’ + 5y = (4o — 5) y*.

Po3B’s3atn 3agaqy Komri amst miHiMHOTO AndepeHnialsHOTO PiBHSHHS IIEPIIOTo HOPAAKY

Y +2xy =223 y(1)=e L

. 3HalTH 3aranbHUN po3B’ 30K TUPEPEHIIAILHOTO PIBHAHHS BUILIOTO NOPSAKY

yy" =y

Po3B’s3aru 3anaqy Kouti st giHiHOro 0qHOPiAHOTO AuepeHIiaIbHOr0 PIBHAHHS BUIIONO OPSAKY 31 cTanuMu Koediniearamu y'"’ —

5y" + 4y =0,y(0) =0, ¥ (0) =4, y" (0) = 3.

. 3HaiiTy 3aranbHUi PO3B’A30K JiHIMHOrO HEOAHOPIIHOTO AU(EPEHIiaIbLHOI0 PIBHAHHS APYToro nopaaxy y”’ + 4y = ze®.

3HaliTH 3aranEHUH PO3B’ 130K U EPEHIIATEHOTO PiBHAHHS, BAKOPHCTOBYIOUH METO/ Bapianii moBinbaux cramax 9y’ +y = Ttg (x/3).

3HalTH 3arajbHUN PO3B’I30K CUCTEMH JIHIMHUX OMHOPIAHUX IU(EpPEeHIIaTbHUX PIBHSHb.

i‘l =T — 3LE2,
i’Q = 3$1 + Z2.

3a yMOBOIO 3aja4i 3amucard audepeHiiianbHe PiBHSAHHS Ta OpOiHTerpyBatu Horo. 3Haiitu kpuBy y = f (), ma sxoi mioma @,

obmesxena miniasmu y = f (1), y = 0, x = 0,y = 2 € nanowo pynKwiero Bix y: Q = a? In Ly
a

3a yMOBaMH NPOTiKaHHS (i3HYHOTO MPOLECY CKIACTH JudepeHIliajbHe PIBHAHHS Ta MPOIHTErpyBaTH iforo. B cuiy 3akoHy HeroToHa
MIBUIKICTH OXOJIO/KEHHS TijIa Ha MOBITP1 POITopLiiiHa Pi3HUII MiX TEMIIEPaTypoIo IIOBITPS 1 TEMITEpaTyporo Tilla. SIKIIIo TeMneparypa
HOBIiTps fopiBHIOE 201 1 TLIO MPOTATOM TOAMHU OXONMOMLKyeThes Bix 10001 no 301, To Yepe3 CKiTbKM XBIIIMH (3 MOMEHTY ITOYaTKy
OXOJIOJKEHHS) HOTO Temreparypa 3HU3UThCs 10 60017
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA

dz
t?2 —at?) = + 22 +t2? = 0.

( ) &

3HaliTH 3arajbHUN PO3B’SI30K OHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO NOPSAKY

2zydr = — (y2 — :172) dy.

3HaWTH 3arasHAHN Po3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHIianax

(Jc3 — 3xy2) dr + (y3 — 3x2y) dy = 0.

3HalTH 3aranbHU PO3B’ 30K JIiHIMHOIO TUdepeHIialbHOrO PiBHAHHS IEPILOro MOPSAKY

Yy ty=e "

3HalTH 3arajbHUN O3B’ 30K TU(EPEHIiaIbHOTO PiBHSIHHSA bepHymti

y + 2xy = 22393,

Po3B’s3atn 3agaqy Komri it smiHifHOTO AMQepeHnialbHOr0 piBHAHHS MEPIIOTO HOPSAKY

y —yctgx = 2zxsinz, y(w/2) =0.

3HaliT 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY

Po3B’s13aru 3amauy Koui juis niHiiiHOTO 01HOpiHOTO AM(EepEHLiaTbHOTO PIBHSHHS BUIIOTO MOPS/IKY 31 CTAIUMU KoedilieHTaMu ylv +

y" =0,y(0)=2, ¥ (0)=1, y”"(0) =5"(0) =0.

3HaiiTi 3aranbHMUIl O3B’ A30K JMiHIHHOTO HEOTHOPIHOTO MH(EPEHIIiaATLHOTO PIBHAHHS APYTroro nopsaaky i’ — 9y = x2e®.

3HalTH 3aranbHuil PO3B 30K (U(EPEHIIANBHOTO PIBHAHHSA, BAKOPUCTOBYIOUM METOJ Bapialii goButbHuX cramux y' — 3y’ + 2y =
1

9+e

3HaWTH 3araJbHAH PO3B’A30K CHCTEMH JIiHIHHUX OXHOPITHUX AU(EpEeHIIaTbHIX PIBHSIHE.

{ i1 = —x1 + 8o,

I"Q =1 + T2.
3a ymMoBOIO 3a1a4i 3anucaru qudepeHiiaapHe PiBHIHHS Ta IPOiHTerpyBary ioro. B npsmomniHiiiHii TpyOi paaiyca R Tede piauna.
IIBuAKiCTh TEUil ¥ KOAKHOTO APy piAXHY 301IbIIY€EThCS 3 HAOMMKEHHSIM 1IbOTO IIapy 10 LeHTpa Tpyou (oci nuiiHapa). 3HaWTH v, K
GbyHKIiI0 BiACTaHi 7 BiAMOBIAHOTO MIapy piAMHU Bif oci muminapa. ([pumimka: dv = —2—7" -dr, ne € — koedilieHT MpyKHOCTI, ¢ —
€
TipaBIivHMIT CIIaj, Y — MHTOMA Bara piuHN).
3a ymMoBaMH IpoTikaHHS (Bi3MIHOTO HpoIiecy CKIACTH MudepeHIiaabae piBHAHHS Ta MIPOIHTErpyBaTH ioro. /IBa ogHAKOBMX BaHTaXI

HiABIIIEH] X0 KiHIIA KOPCTKO 3aKPIIUICHOI 1HITNM KiHIEeM MpPYKUHH. 3HAITH 3aKOH PyXy OXHOTO 3 BAaHTAXIB, SKIIO iHIINIT 3ipBEThCS.
Bimomo, 1110 BiJIBHO MiJABIIIICHUH 10 IPY>KUHU BaHTaX BUIOBXKYE 11 HA @ CM.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA

ie%z“mdx ot dy=0
4y 2+ 2y2

3Ha#TH 3araJIbHAIN PO3B’A30K OXHOPITHOTO AN(EPEHIIATEHOTO PIBHSAHHS IIEPIIOro MOPSIKY
(3w2 - yz) dzr — 22zydy = 0.

3HalTH 3arajbHUN PO3B’ 30K TU(EPEHIIaIbHOTO PIBHSIHHS B IOBHUX AudepeHiianax

(2z + 3y?) dz + (6zy —y + 1) dy = 0.

3HaWTH 3araJIbHAIN PO3B’A30K JIIHIHHOTO TU(epeHIiaIbHOTO PIBHAHHS MIEPIIOTO HOPSIKY

y + 2y = 22 + 2z.

3HaliTH 3arajibHUN pO3B’ 30K TU(EPEHIiaIbHOTO PiBHSAHHSA bepHymti

y = 2zy =y°.

Po3B’s3atn 3agaqy Komri st miHifHOTO AM(epeHnialbHOTO PiBHAHHS MIEPIIOTO HOPSAKY
Y ) 1

y + = =sinz, y(r)=—.
x m

3HaWTH 3arabHAH PO3B’A30K AU(EpEeHIiaIFHOTO PIBHSHHS BHIIOTO HOPSAAKY
2
(y')" +2yy" =0.
Po3B’sa3atu 3aaa4y Komti 17151 TiHiMHOro 0HOPiAHOTO AU(EPEHIIaTbHOT0 PIBHAHHS BUILOTO MOPSAKY 31 cTanuMu koedimientamu i +
dy" +3y" =0,y (0) =0, y' (0) =0, y" (0) = —1.

3HaiiTH 3araIbHUI PO3B’A30K JTiHIHOIO HEOTHOPIAHOTO AM(MEPEHIIATBHOrO PIBHAHHS ApyToro nopaiky y” + 2y’ = xe3®.

e—.’c

T 2tew

3HalTH 3araIbHU O3B’ A30K AU(EPEHIIANLHOrO PIBHAHHS, BUKOPHCTOBYIOUM METO/ Bapiallii 1oBiibHUX cTanux y” — y’

3HalTH 3aranbHUN PO3B’ 430K CUCTEMH JIHIHHUX OTHOPIAHUX AU epeHliaIbHUX PiBHIHb.

1"1 = —3{E1 — X9,
j?g =1 — X2.

3a yMOBOI0 3a1a4i 3anucat audepeHiianbHe piBHAHHS Ta MpoiHTerpyBaru Horo. llemsHa crina mae ToBmuHy 30 cm. 3HalTH 3aie-
JKHICTB TEMITepaTypH BiJ] BiZICTaHI TOYKH BiJl 30BHIITHBOTO KPalo CTiHH, AKIIO TeMneparypa nopisHioe 20°C Ha BHyTpinHii i 0°C Ha
30BHIIIHIM TOBEPXHi CTiHU. (IBUIKICTE (), 3 AKOKO TEIUIOTA PO3MOBCIOKYETHCS Yepe3 IIomanky A, meprneHaukysspay 1o oci Ox,

dTr
Q= —de—, ne k = 0,0015, T — remmeparypa, x — JiHiiiHa KoopauHara, S — mioma A).
x

3a yMoBaMH NPOTiKaHHS (i3UYHOTO MPOIIEeCy CKIIAacTh Au(epeHIliaibHe PiBHAHHS Ta MPOIHTErpyBaTH HOro. 3HAWTH MPOTHH 0Ci OATTKK
HOCTIHOTO Tepepisy JoBKUHK 2{, po3MillleHOT BUTFHO KiHIISIMU Ha ONOPax i HABaHTAXXEHOI PIBHOMIPHO 3 iHTeHCHBHICTIO ¢. ([ToTpibHO
. . . . . d?u n
3HAWTH PIBHAHHS IIPOTHHY OaNKH 1 HalOinemuii 11 nporuH). ndepeHmniansHe piBHAHHS IPOTHHY Takoi Oamku: [J 2= Yoy M,
. e . s e . n . . .
ne E — monyns FOHra marepiainy Ganku, neprneHuKyIspHOro 10 ii BitHOCHO Tiei xk oci; y ;. ; M; — anreGpaiuHa cyma MOMEHTIB BCix
CHJI, 110 JIIFOTh Ha 0aJIKy, BIAHOCHO ii Iiepepisy 3 aOCIMCOI0 X Y — IPOTUH OaJIKK B IbOMY Iepepisi.
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3HaliTh 3aranbHui Po3B 30K MPEPEHIIATBHOTO PIBHAHHS 3 BIIOKPEMIIIOBAHUMH 3MIHHIMHE
V1—y?2-dzx+yv1—22-dy=0.

3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
rdr+ydy axdy—ydr

3HalTH 3aranbHU PO3B’ 30K TU(EPEHIIAFHOTO PIBHSHHS B TOBHHUX qudepeHIiamax

(22 —y)dzr —xdy = 0.

=0.

3HalTH 3arajbHUN PO3B’ 30K JIIHIMHOIO TU(epeHIialbHOIO PiBHAHHS IEPILOrO MOPSIIAKY
y —yctgr = tg? x.

3HalTH 3arajbHUN PO3B’ 30K HU(EPeHIiaIbHOTO PiBHIHHS bepHymti

zy +y=1yInz.

Po3B’s3atn 3agaqy Komri it miHifHOTO AM(epeHnialbHOTO PiBHAHHS MIEPIIOTO HOPSIKY

y’—l—%:?)x, y(1)=1.

3HalTH 3araJIbHA Po3B’A30K AU(EpeHIiaIbHOTO PiBHAHHS BUIIOTO HOPSIKY

v’ +y=(y)"

Po3B’sa3atu 3agauy Ko 171 DiHIHHOTO 0HOPiAHOTO AU(EPEHLiaIbHOTO PIBHAHHS BUILOTO IOPAAKY 31 cTanuMu koedimiearamu i’ —
4y’ +8y=0,y(0) =—1, ¢y (0) =0.

3HalTH 3araabHUH PO3B’A30K JIHIHHOTO HEOMHOPIAHOTO AU(EPEHITIATBLHOTO PiBHIAHHS Apyroro nopsaaky 4" + 2y’ + y = 17 sin 2x.

. . o . 1
3HalTH 3aralbHUI p03Bjﬂ3OK ,E[I/I(l)epeHHlaJ'ILHOFO P1BHSIHHS, BUKOPUCTOBYKOUH METOA Bapialll JOBUIBHUX CTAJIUX y” — Y= T—‘,—l .
(&

3HalTH 3aranbHUi PO3B’ 430K CUCTEMU JIHIHHUX ONHOPIAHUX AU(dEpeHLiaIbHUX PIBHIHb.

T1 = 221 + X2,
To = x1 + 2T2.

3a yMoBOI0 3ajaui 3anucaty qudepeHiiagbHe pPiBHAHHA Ta NMPOiHTErpyBaTH Horo. 3HaWTH PiBHAHHS KPHUBOI, L0 IPOXOAUTH yepe3
touky M (\/ 10; v/ 10) 1 Ma€ TaKy BIACTUBICTh: BIZIPi30K, KU BIATHHAE HA OCI a0CIHC TOTHYHA, MPOBECHA B JIOBUIBHIH TOUII KPUBOI,
JOPiBHIOE KyOy aOCIIMCH TOYKHU JIOTHUKY.

3a yMOBaMH IIPOTiKaHHS (Di3UIHOTO NPOLECY CKIACTH qu(epeHITiaabHe PiBHAHHS Ta IpOoiHTerpyBarH Horo. Emactiannit onHOpinHMI
wHyp goexuau £ i giero cuan F' nomosxyersest Ha Benmuuunny kCF, ne k = const. 3HaiiTi HOMOBXKEHH S [[OTO IIHYypPa IiJT €0
BJIACHOI #0ro Baru (Q, AKIIO BiH IigBilIEHHI 38 ONUH KiHEL(b.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA

y =e"tv.

3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
xy +2\/Ty =Y.

3HaWTH 3araybHAHN PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax
(3332y — 4a:y2) dr + (x3 —4x%y + 12y3) dy = 0.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NIEPIIOTO MOPSAKY

2
zy +2y=e"%".
3HaWTH 3arabHN Po3B’A30K AU(epeHniaTbHOro piBHAHHS bepHymti
xy' +ay® =y.
Po3B’s3atn 3agaqy Komri st smiHifHOTO AM(epeHnialbHOro piBHAHHS MEPIIOTo HOPSAKY
12
oY 22y ) =4
v = 5 y(1)

3HalTH 3araJIbHA PO3B’A30K AU(EpeHIiaIbHOTO PIBHIHHS BUIIOTO HOPSIKY

2 2
vy =) +y' Y+ ()
Po3B’sa3atu 3agauy Ko s DiHIHHOTO 0fHOPiAHOTO AM(EPEHIiaIbHOTO PIBHAHHS BUILOTO TIOPAAKY 31 cTanuMu koedimiearamu i’ —
4y’ +3y =0,y (0) = 6, ' (0) = 10.

3HaliTy 3arajbHUi PO3B’ 30K NiHIHHOTO HEOMHOPIAHOTO AU(EPEHIIATLHOTO PiBHAHHSA Apyroro nopsaaky vy’ — 4y’ + 3y = e~ cos 3.

. . .o . 1 1
3HalTH 3aranbHUi po3B’ 30K JU(EPEHIIATBLHOTO PIBHAHHS, BAKOPUCTOBY 0K METOI Bapiallii 10BUIbHUX cTammX y' + Y= 27(/)
s w2 cos (z/m

3HaWTH 3araJIbHAI PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EPEeHIIaTbHIX PIBHIHE.

T1 =T — X2,

To = x1 + 3x9.
3a yMOBOIO 3a1a4i 3anucary qudepeHIiiagbHe PIBHAHHS Ta MPOIHTErpyBaTH iforo. 3HANTH JIiHII0, JUIA SKOT BiICTAHb BiJ MOYATKy KO-
OpPIIMHAT JI0 TOTHYHOI B JOBUIBHIH 1i TOUII TOPIBHIOE BIICTaHi BiJ MOYAaTKy KOOPAWHAT 10 HOpMaJI B Tilf e TOYII.

3a yMOBaMH IIPOTiKaHHS (i3HIHOTO IPOLIECY CKIACTH qU(epeHITiaTbHE PIBHAHHS Ta IPOIHTErPyBaTH Horo. MasTHYIK, IO CKIIaTA€ThCS
3 MarepianbHOi TOUYKH Macu 1M, 3aKPIlUIeHOT Ha HEPO3TSHKHIN HUTLI JOBKHUHH ¢, MABIMIEHHH 10 HepyXoMoi ToYkH. BiH konuBaeTbes y
CEPEIOBHIIIL, OMip SIKOTO MPOMOPIIIHHUN IBUIKOCTI pyXy TOUYKH. SHAWTH Tepiof] KOJUBaHHS MasTHUKA. (KomrBaHHS BBaKATH MaJIUM 1
ToMy sin § ~ 0).
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
zy = ylny.

3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
(2V/st —s) dt + tds = 0.

3HaWTH 3araJbHAH PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax

2z cos? y dx + (2y — 22 sin 2y) dy = 0.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NIEPIIOTO MOPSAKY

d
& + 22y = 2we= .
dz

3HaWTH 3arabHN Po3B’A30K AU(epeHniaTbHOro piBHAHHS bepHymti

Po3B’s3atu 3amauy Komri muist JiHIFHOTO TU(EpeHIIAIEHOTO PIBHAHHS MEPIIOTO MOPSIKY
y —ycosx =sin2z, y(0)=—1.
3HaiiT 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY
i n3
y'+2y ()" =0.

Po3B’s3atn 3agaqy Ko 11st TiHIHHOTO OHOPITHOTO TU(EPEHIIATEHOTO PIBHIHHS BUILOTO TOPSAKY 31 CTATUMHU KoeillieHTaMu ylv +

2y +y"=0,y(0) =1, y(0) = -1, y" (0) = 0,y (0) = 11.

3HaiiTi 3aranbHMIl O3B’ A30K JMiHIHHOTO HEOTHOPIHOTO MH(EPEHIIiaTLHOTO PiBHAHHS ApyTroro nopsaky iy’ + 4y = x2 + 2.

3HANTH 3aTalbHUN PO3B’A30K NU(EPEHIIAIBLHOIO PiBHAHHS, BUKOPHCTOBYFOUM METO Bapiamii JoBiIbHKX cTamux ' + 4y = — o
sin 2z

3HaWTH 3araJIbHAH PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EpeHIIaTbHIX PIBHIHE.
{ i'l = _7]:1 + x29,

i‘g = —2I1 - 51‘2.

3a yMOBOIO 3a/1a¥i 3anucaTy JudepeHIiaapae piBHAHHS Ta IPOiHTErpyBarH foro. JloBecTH, IO KPHBa, sIKa Ma€ TaKy BIACTHBICTS, IO
BCi ii HOpMAaUTi TPOXOAATH Yepe3 CTally TOUKY, € KOJIO.

3a ymoBaMH IpOTiKaHHSA (Bi3UTHOTO MpoIecy CKIacTH qudeperitiaasae PiBHAHHS Ta MPOIHTErpyBaTy Horo. Bakka MaTepiaibHa TOUka
MacH 1 mamae 6e3 MOoYaTKoBOI IIBHAKOCTI B CTPHMYIOUOMY CEpPEIOBHILI, CHIIA OIOPY f SIKOro BHpaxaeThes dopmymnon f = kv
3HalTH 3aKOH 3MiHM HIBUJIKOCTI B Yaci, a TAKOX IIIAX, TPOUICHUN TAKOK TOYKOIO 32 4ac 7.
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. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BiJOKPEMITIOBAHIMH 3MiHHHMH

22y +y =0.

. 3HaliTH 3arajnbHUN PO3B’ 30K OMHOPIAHOTO TU(EPEHIIATBLHOTO PIBHSHHS MEPILIOTO MOPSIAKY

(22 +y?) y = 2zy.

. 3HaliTH 3aradbHUN po3B’sI30K MU EpeHIiaTbHOTO PIBHAHHS B IIOBHUX TH(EpeHITianax

(3332y + cos x) dx + (:(;3 + 2y) dy = 0.

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NEPIIOTO MOPSAKY

y + 1y =cosz.
. 3HalfiTn 3aradpHUN po3B’ 30K AU(epeHIiaabHOro PiBHSIHHS bepHymi
, Yy 2z

Y7 ou T y

Po3r’s13aru 3agauy Ko asis JiiHiHHOTO TH(EPEHIIaIbHOTO PIBHSHHS TIEPIIOTO MOPSAIKY
y x+1

v+ - = e, y(1) =e.
T T

3HaliTH 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY

2yy" — (y')* = 0.

Po3p’si3atu 3agaqy Kol 1ist TiHIHHOTO OHOPITHOTO TU(EPEHIIIAEHOTO PIBHIHHS BUILOTO TOPSAKY 31 CTATUMHU KoedillieHTaMu yIV +
2y" +y=0,y(0)=0, ¥y (0)=1, " (0) = -1, (0) = —5.

3HalTH 3araabHUN PO3B’ 30K JIHIHHOIO HEOMHOPIAHOTO AU epeHIianbHOro piBHAHHS Apyroro nopsaky ¥’ — 5y’ + 4y = 9 cos 3.

. . . . 537
3HaiiTy 3aranpHuit po3s’ 30K AU(EPEHIiaTbLHOIO PiBHAHHS, BUKOPUCTOBYIOUH METO Bapiawii JoBinbHuX cTamux iy’ + 3y’ = T
e

3HaAWTH 3arabHAH PO3B’A30K CHCTEMH JIiHIHHUX OXHOPITHUX AU(EpEeHIIaTbHIX PIBHIHB.

T =—x—2y,

y =3z + 4y.
3a yMOBOIO 3ajaui 3amucard AudepeHmianbHe piBHAHHA Ta IPOIHTErpyBaTH Horo. 3HANTH KPHBY, OIS AKOI TPUKYTHHUK, YTBOPCHUI
HOPMAJUTIO 3 KOOPIUHATHUMH OCSIMH, PIBHOBEJIMKHN TPUKYTHHKY, YTBOPEHOMY BiCCIO a0CLIUC, IOTUYHOIO 1 HOPMAJLITIO.

3a yMoBaMH MIPOTiKaHHs (i3UYHOTO MPOIECY CKIACTH AudepeHIliaibHe PIBHIHHS Ta MPOIHTErpyBaTu Horo. MarepiaabHa TOUKa 3aHY-
PIOETHCS B PiIUHY, BUTPUMYIOUH OMIp PiIMHH, TPOMOPLIHHUI IIBUAKOCTI PyXy. 3HANTH 3aKOH PyXy MaTepiaibHOT TOYKH, 110 3aHYPIO-
€THCS B L0 PLAMHY 31 CTaHy CIIOKOIO.
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. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BiJOKPEMITIOBAHIMH 3MiHHHMH

zy —y=0.

. 3HaliTH 3arajnbHUN PO3B’ 30K OMHOPIAHOTO TU(EPEHIIATBLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
vy _y, Y
dz =z x

. 3HaliTH 3aradbpHUN po3B’sI30K MH(EpeHIiaTbHOTO PIBHAHHS B IIOBHUX MH(epeHItianax

2 (Sny + 2:(;3) dr + 3 (2x2y + y2) dy = 0.
3HalTH 3aranbHUi Po3B’ 30K JIiHIMHOIO TUdepeHIialbHOrO PiBHAHHS IEPILOro MOPSIAKY

45 st + ssint =1
— COS ssSmtit = 1.
dt

. 3HaifTu 3aranpHUN po3B 30K qUdepeHIiaTbHOTo piBHAHHS bepHymmi

y + 4x3y3 + 22y = 0.

Po3B’s3atn 3agaqy Komri st smiHifHOTO AM(epeHnialbHOr0 piBHAHHS MEPIIOTo HOPSAKY

1—-2x

3HalTH 3araJIbHA Po3B’A30K AU(EpeHIiaIbHOTO PIBHAHHS BUIIOTO HOPSIKY

1" 72
y'iey=2(y)"
Po3B’sa3atu 3agauy Ko 1y DiHIHHOTO 0HOPiAHOTO AM(EPEHLiaIbHOTO PIBHAHHS BUILOTO IOPAAKY 31 cTanuMu koedimiearamu i’ —
3y’ +2y=0,y(0) = =3, ¥ (0) =0.
3HalTH 3araabHUN PO3B’A30K JiHIHHOTO HEOMHOPIAHOTO AU(EPEHIIATBLHOTO PIBHAHHS Apyroro nopsaaky y” — 4y’ + 5y = xe®.

422 +1

oayz

3HalTH 3arajabHUN PO3B’I30K AU(EPEHIIANLHOTO PiBHAHHS, BUKOPUCTOBYIOUM METO] Bapiallii 10BiibHUX cTamux y” — y

3HaWTH 3araJIbHAH PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EPEeHIIaTbHIX PIBHIHE.

T1 = 311 — T3,
i‘g = 4.131 — T9.

3a yMOBOIO 3aj1aui 3anucary qudepeHiiaabHe PiBHSAHHS Ta NpoinTerpysaru iHoro. Kongencarop eMHOCTI () MiAKIKOYEHHH 10 JAHIFOra
3 Hanpyrot F Ta onopom R. Bu3Ha4uTH 3apsiz ¢ KOHACHCATOPa B MOMEHT ITiCJIsi BMHUKaHHSI.

3a ymoBamMu TPOTiKaHHS (Gi3MYHOTO TPOIECy CKIacTH audepeHiliaabHe piBHIHHA Ta MpoiHTerpyBaru oro. Cuma ctpymy [ y ene-
KTPUYHOMY JIAHIIFO31 3aJOBOJIBHSE AU(epeHLialbHe PIBHIHHSA Z I+RI=U,neZ- IHIYKTHBHICTb, R — aKTHBHMIA OIIIp JIaHIIIO-
ra, U — Hampyra Ha 3aTHCKax Jokepenia CTpyMy. 3HAHTH CHIIy CTpyMy B IIbOMY JAHIIOTY depe3 ¢ = tgc MiCIs yBIMKHEHHS, SKIIO
U = Upsin (27nt), anpu t = 0 cuna crpymy I = Ij.
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3HalTH 3araibHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHSAHHS 3 BIIOKPEMITIOBAHIMY 3MIHHHMU
/

2%y +y* = 0.

3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
Y

(zy' —y)arctg = = x.
T

3HaliT 3arajbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PIBHSIHHS B MOBHUX AudepeHiianax

(3z2y* 4+ 7) dz + 223y dy = 0.

3HaWTH 3arabHAHN PO3B’A30K JIIHIHHOTO AU(epeHIiabHOTO PIBHIHHS MEPIIOTO HOPSIKY

£2

y + 2xy = xe~
3HaliTH 3aranbHUi po3B’ 430K AudepeHLialbHoro piBHAHHA bepnymi

idy + (22%y — y*z) dz = 0.

Po3p’si3atu 3amauy Komri muist ntiHifiHOTO MHdepeHIialbHOTr0 piBHSIHHS NEPIIOTO MOPSAKY

y - % = rsinz, y(%) =1

3HaiiT 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY
ySy// = _1.
Po3B’s3atm 3anaqy Komti 11 TiHIHHOTO 0MHOPIAHOTO qU(EPEHIIaTEHOTO PIBHAHHS BHILOTO MOPSAKY 31 cTanuMu koedimientamu ' +
4y" +3y" =0,y (0) =4, y' (0) =0, y" (0) = 2.
3HaifTH 3araTbHUI PO3B’A30K TiHIHHOTO HEOTHOPITHOTO TH(EPEHIIiATEHOTO PIBHAHHA ApyTOro MopsAAKy y” — 6y’ +9y = 6 cos - €32,
3Ha117m/1 3aralibHUi Po3B’ 30K AU(epEeHIiaNbHOTO PIBHAHHS, BUKOPUCTOBYIOUM METOJ Bapiauii qoBinbHux crammx y” + 2y’ + 2y =
ersing’
3HaliTH 3arajbHUN PO3B’ 30K CUCTEMH JIHIMHUX OMHOPIAHUX TU(EpEHIiaIbHUX PiBHSHb.

T 1= 4z 1 — T2,
{ i’Q =x + 2(E2.

3a yMOBOIO 3aja4i 3anucatu JudepeHiiiaibHe PIBHAHHS Ta MPOIHTETPyBaTh HOro. 3HANTH PIBHSIHHS PYXy TOUYKH, SIKIIO MPUCKOPECHHS
B 3aJIE)KHOCTI Bij yacy Bupaxaethbes hopmynoro a = 1,2t, 3a ymosu mo mpu t = 0, S = 0,anput = 5, S = 20.

3a ymMoBaMH MpoTikaHHs (Hi3MYHOTO Mpoliecy cKiacTu AudepeHiiaabHe piIBHIHHSA Ta MPOIHTErpyBaTu Horo. MarepiajibHa TOYKa Macu
m 63 MoYaTKOBOI IIBUIKOCTI MOBUILHO 3aHYPIOETHCS B piAuHY. 3HAWTH LUIAX, NPOAeHUH TOUKOIO 3a yac ¢t = 2 ¢, 6epyuu 10 yBaru
Te, 10 IPH MOBLILHOMY 3aHYPEHHI CHJIa OIIOPY PiJAMHU HNPOMOPLIiiHA MBUAKOCTI 3aHypeHHs (koediuieHT nponopuiiHocti k = 3).
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
!/
r+xy+y (y+ay) =0.
3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
422 + zy — 3y* + (y? + 22y — 52?) y' = 0.
3HaWTH 3araybHAHN PO3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHmianax
(322 + 2y) dz + (22 — 3)dy = 0.
3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NEPIIOTO MOPSAKY
, N a
T T
3HaliTH 3aranbHUi po3B’ 430K AudepeHLialbHOro piBHAHHA bephymi

/ ry
v T eV

Po3r’s13aru 3agauy Ko asist JiiHiHHOTO AU(EPEHIIaTbHOTO PIBHSIHHS TEPIIOTO MOPSAIKY
1 .
Yy +ycosz = 3 sin2z, y(0) =0.

3HaliTH 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY
1\2 N2 _ 2
W)+ ) =a

Po3B’s3atu 3anady Komti 111 TiHIMHHOTO 0HOPiAHOTO AU(EPEHIIATEHOTO PIBHAHHS BUILOTO MOPSAKY 31 cTaanMu koedimientamu i’ —

3y +3y —y=0,y(0)=1, ¥y (0) =2, y' (0) =3.
3HaliTi 3aranbHUN PO3B’ 30K JIHIKHHOIO HEOMHOPIAHOTO AUdepeHIiaNbHOrO PiBHAHHS Apyroro nopsaky y” + 4y’ — 5y = cos 2.
3HaliTh 3aranbHUN PO3B’A30K AU(BEPEHIIAILHOrO PIBHAHHS, BAKOPUCTOBYOUM METO Bapiallii oBinbaux cramux " +y = 3tgx.

3HaWTH 3araJIbHAH PO3B’A30K CHCTEMH JIIHIHHUX OXHOPITHUX MU(EPEeHITIaTbHIX PIBHIHE.

T1 = T1 — T2,
ig :I1+3£E2.

3a yMOBOIO 3a/1a4i 3anucaru qudepeHiiaibHe piBHIHHS Ta MPOIHTErpyBaTh HOro. 3HAWTH KPHUBI, 110 HEPETHHAIOTH BCI MpsiMi y = kx

nix Kyrom 7 /4.

3a yMOBaMH IPOTiKaHHSA (hi3SHIHOTO TIPOIIECY CKJIACTH AudepeHIianbHe PIBHAHHS Ta IPOIHTETPyBaTH HOro. 3iCKOB3yBaHHS BaXXKOTO
JIQHITFOTA 3 KPIOKA TIOYNHAETHCS B MOMEHT, KOJIM JIOBKHHA OIHIET Horo rinku qopiBHioe 10 i, a iHmo1 — 8 m. Cuiia TepTs JOpiBHIOE Ba3si

1 M naHirora. 3HalTH Yac 31CKOB3yBaHHS JIAHIIIOTA 3 KPIOKa.
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. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BIJOKPEMITIOBAHIMH 3MiHHHMH

dy
v(=Z+1) =1
(1)

. 3HaliTH 3araJbHUN PO3B’ 30K OJHOPIIHOTO MH(EpeHIIaIbHOTO PiBHAHHS NEPIIOTO MOPSIKY

(2% =22y +y*)y +y* = 0.

. 3HalTH 3arajabHUN PO3B’A30K MU(EPEHIIaILHOTO PIBHSIHHS B MOBHUX AudepeHiianax

20—y 20+ x
dy = 0.
x2+y2 x+$2+y2 Y

3HaliTH 3arajbHUN PO3B’ 30K JIIHIHHOTO TU(EPEHIIaIbHOTO PiBHSIHHS NEPIIOTO MOPSAKY

y + 2y = 4x.

. 3HaliTn 3aradbHUN po3B’ 30K AU(EpeHITiaTbHOTO PiBHIHHS bepHymni

y =y*cosx +ytgz.

Po3p’s3atu 3anauy Komri juis niniiiHOro nudepeHiialbHOro piBHSAHHS HEPILOro MOPSAKY

3y 2
=2 1) =1
y+—=73 v

3HalTH 3araibHUi PO3B’ 30K TUPEPCHIIATBLHOTO PIBHSHHS BUILOTO MOPSIIKY

w' + () =0.

Po3B’sa3atu 3anauy Ko mis niniitHOro onHopinHoro qudepeHiiasHoro piBHAHHS BUIIOTO MOPAIKY 31 cramumu koedinientamu iV +
4y" +4y =0,y (0) =0, ' (0) =8, ¥ (0) = 0,5 (0) = 11.

3HaiiTy 3aranbHuii po3B’A30K NiHIHHOTO HEOAHOPIAHOTO AU(EPEHIiaNTLHOTO PiBHAHHS Apyroro nopsaaky vy’ +y = 1 + .

3HaiiTy 3aranbHuii po3s’A30K JUQEPEHIIaTLHOr0 PiBHAHHS, BAKOPHCTOBYIOYH METOJ Bapiallii noBinbHuX cTamux y'’ + 4y = 6tg 2.

3HaliTH 3arajbHUN PO3B’ 30K CUCTEMH JIHIMHUX OTHOPIAHUX AUQEpPEeHIiaTbHUX PIBHSHb.

i’l =1 — 2(L’2,
To = x1 + 3x9.

3a yMOBOIO 33/1aui 3anucaru JudepeHiianbHe piBHAHHS Ta npointerpysaru ioro. Kpusa y = ¢ (x) npoxoauts uepes touxy (0;1) i
Ma€ TaKy BJIACTUBICTb, 110 B KOKHIH i1 TOYI[I TAHTCHC KyTa JOTHYHOI JOPIBHIOE TIOIBOEHOMY JOOYTKY KOOPIHHAT TOUKH IOTHUKY. SHAWUTH
LIIO TOYKY.

3a ymMoBaMH MpoTikaHHs (Hi3MYHOTO Mpoliecy cKiacTu AudepeHiiaabHe piBHIHHS Ta MPOIHTErpyBaTu Horo. MarepiajibHa TOUKa Macu
M KUHyTa BEPTUKAIBHO BBEPX 31 MIBUIKICTIO ¥y. BBaXkaiouu omip MOBITPs MPOMOPIIHHIM KBaAPATy MIBUAKOCTI PyXy TOYKH, 3HAHTH
LIBUAKICTD MMAamiHHA ii HA 3EMITIO.
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3HalTH 3araJIbHAI PO3B’A30K AN(EpEeHIiIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA
(14 s?)dt —t-ds=0.

3HaliTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILIOTO MOPSIAKY
T x

zye¥ +y? | dz — 2%eYdy = 0.

3HalTH 3aranbHUN po3B’ 430K AUGEPEeHLiaIbHOTO PIBHAHHA B MOBHUX qUdepeHianax

(y — 3x2) dx — (dy — x)dy = 0.

3HalTH 3aralnbHUNA PO3B’ 30K JIIHIHHOTO TU(EPEHIIATBHOTO PiBHSHHS NEPIIOTO MOPSIIKY

y —ny/x = e*z™.

3HaliTu 3arajbHui po3B’ 430K AudepeHLialbHOro piBHAHHS bepHymi

Yy —y =y%e " cosz.

Po3B’s13aru 3aaaqy Koui asist JiiHIHHOTO TH(EPEHIIaIbHOTO PIBHSHHS NIEPIIOTO MOPSIKY

Y +2zy = ze~* sinz, y(0)=1.

3HalTH 3araJIbHA PO3B’A30K AU(EpeHIiaIbHOTO PIBHIHHS BUIIOTO HOPSIKY

2yy" =1+ (y)°.

Po3p’a3atu 3aaady Komti 17151 TiHiHOr0 01HOPiAHOTO AU(EPEHIIaIFHOT0 PIBHAHHS BUILOTO MOPSAKY 3i cTanumu koedimienramu i +
Y =0,y(0)=2y(0)=3,y"(0) = -1

3HaiiTy 3aranbHuii po3B’A30K JiHIHHOTO HEOMXHOPIAHOrO AU(EPEHIIanbHOro PiBHAHHS Apyroro nopaaky y” — 2y’ + 17y = x cos 4.

3HaiiTH 3arabHHii PO3B’ 130K H(EPEHIiaTbHOTO PIBHAHHS, BAKOPUCTOBYIOUH METO/ Bapialiii 1oBinbHuX cTamux 4y 4y = 7sin™> (2/2).

3HaliTH 3arajbHUN PO3B’SI30K CUCTEMH JIHIMHUX OJHOPIAHUX AUQEpeHIiaTbHUX PIBHSHb.

T=x+y,
Y= —2x +4y.

3a yMOBOI0 3aj1a4i 3anucary qudepeHiialibHe piBHSHHS Ta MPOIHTErpyBaTy HOT0. 3HANTH JIiHIIO, IS AKOI CITiBBIAHOILICHHS BiJICTaHEH
BiJl HOpMaJl B IOBUIBHIH i TOYL{ [0 MOYATKY KOOPIMHAT 110 BiJHOIICHHIO 10 BiAICTAHI Bix Ti€l % HOpMaJIi 10 TOUKH (a;b) NOpiBHIOE
craniii k.

3a yMOBaMH NPOTiKaHHS (i3HYHOTO MPOLIECY CKIIACTH U epeHIliajbHe PIBHAHHSA Ta IPOiHTerpyBaTh Horo. Tio nagae 6e3 mogaTtkoBoi
MIBUIKOCTI ITiJ TI€F0 CHUTH TSOKIHHS, BUTPHMYIOUH IIPH LOMY Ai0 CHIIH TEPTS, IPOHOPIIHHY IIBUAKOCTI pyXy. BU3HauNTH ONMOXKEHHS
Tina (MOoro BUCOTY) Yepe3 t1 CeKYHJ MiCIs MOYaTKy IaIiHHS.
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3HalTH 3aralbHUA PO3B’ 30K TUPEPEHIIIATLHOTO PIBHAHHS 3 BIIOKPEMITIOBAHIMY 3MIHHHMU
(1+2?) y3dz — 2® (1 + y?) dy = 0.

3HalTH 3arajbHUN PO3B’ 30K OTHOPIAHOTO TU(EPEHIIATLHOTO PIBHSHHS MEPILOTO MOPSIAKY
zdy = (y + /22 + y2> dz.

3HalTH 3arajbHUN pO3B’ 30K TU(EPEHIIaIbHOTO PIBHSIHHS B OBHUX AudepeHiianax

evdr + (ze¥ — 2y) dy = 0.

3HalTH 3araJIbHAI PO3B’A30K JIIHIHHOTO TU(epeHIiaIbHOTO PIBHAHHS MEPIIOTo HOPSIKY

2y 3
!

— = 1)°.
711 (z+1)

3HalTH 3arajbHUN pO3B’ 30K TU(EPEHIiaIbHOTO PiBHSAHHSA bepHymti

Yy —ytgxr +y?cosx = 0.

Po3B’s13atn 3agaqy Komri aist miHifHOTO AM(epeHnialsHOTO PiBHSHHS MIEPIIOTO HOPSAAKY

y — 322y =2? (1+2%) /3, y(0)=0.

3HaliT 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY

2yy/ + y// —=0.

Po3B’s3atu 3anaqy Komti a1 iHIMHOTO 0MHOPIAHOTO AU(EPEHIIaTEHOTO PIBHAHHS BUILOTO MOPSKY 3i cTamnMu koedimientamu i’ —

y"=0,y(0)=0, % (0) =6, y"(0) = 2.

3HalTH 3aTaIbHUI PO3B’A30K JTiHIHOrO HEOMHOPIAHOTO NU(EPEHIIIATLHOrO PIBHAHHS APYTroro nopsaaky y’ — 5y’ + 6y = e~ sin 2.

3HaiiTy 3aranbHK Po3B’ 130K AU(EPEHIIATBLHOTO PIBHAHHS, BAKOPMCTOBYIOYM METOJ Bapiallii JoBUIbHUX cTanux 4/ +1y =

1
\/‘57'
sin” x cos x
3HaliTH 3arajbHUN PO3B’ 430K CUCTEMU JIHIHHUX OTHOPIHUX AU EpeHiaIbHUX PIBHSIHb.

T, = —Tx1 + dxo,
i‘g = 4.%‘1 — 8.1‘2.

3a yMOBOIO 3ajadi 3anucaty qudepeHiiaabHe piBHAHHA Ta NPOiHTErpyBaTd Horo. 3HATH KpuUBY, AJs SKOi TaHT€HC KyTa Haxuiy ii
JIOTHYHOI B 1 pa3iB OUIBINE TaHTEHCA KyTa HAXIILY NPSIMOI, IO 3’ €HYE TY 5K TOYKY 3 [T04aTKOM KOOPIHMHAT.

3a yMoBaMH MPOTiKaHHs (i3HYHOTO MPOIECy CKIACTH TU(epeHIliabHe PIBHIHHS Ta NPOIHTerpyBaTH ioro. PesepByap Mictuth 100
J1 pO3coity, B sSikoMy po3unHeHo 10 ke comi. B 1m0 mocyauHy BIUBA€ETHCS BOJA 31 MIBHUIKICTIO 3 /7/X6.,  BIJIMBAETHCA 3 Hel pO3UYMH 31
MIBHIKICTIO 2 J1/X6., TIPH IbOMY KOHIIEHTPALlisl PO3UMHY HIATPUMYETHCS PIBHOMIPHHM LIUISTXOM OMinTyBaHHs. CKiTBKH COJi ONMHUTHCS
B pe3epByapi 1o 3aKiH4YEeHHIO | TOJMHM BiJ] MOYATKy TaKoro mporecy?
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3HalTH 3araJIbHAI Po3B’A30K AU(EpeHIiaIEHOTO PIBHAHHS 3 BITOKPEMITIOBAHUMHA 3MIHHUMHA

ydr —xdy = 0.

3HalTH 3arajbHUN PO3B’SI30K OHOPIAHOTO TU(EPEHITIATLHOTO PIBHSHHS IEPILIOTO MOPSIAKY
ds s ¢

a t s

3HaWTH 3arabHAHN Po3B’A30K AU(EpeHIiaIFHOTO PIBHAHHS B HOBHUX AU(epeHIianax
(2333 — xyg) dx + (2y3 — a?Qy) dy = 0.

3HalTH 3aranbHUi Po3B’ 30K JIiHIMHOIO TUdepeHIialbHOrO PiBHAHHS IEPILOro MOPSIAKY

y
/ —
y - 7]1‘2 + x.

3HalTH 3aranbHUA PO3B’ 30K AU(epeHIIiaIbHOTO PiBHAHHS bepHymmi

Yy

2=0.
x+1+y

Y+

Po3B’s3atn 3agaqy Komri aist smiHifHOTO AMQepeHnialbHOro piBHAHHS MEPIIOTo HOPSIKY

2
, 2y 2z 0) — 2
Y+ —F=7—73 y0)==.
1+ 1+x
3HaiiTH 3arajbHUN PO3B’ 30K AU(EPEHIIATBHOTO PIBHIHHS BUIIOTO MOPSIKY
" N2 _ 2.
" =) =y
Po3B’s3atm 3anaqy Komti a1t TiHIMHHOTO 0HOPIAHOTO AU(EPEHIIATEHOTO PIBHAHHS BUILOTO MOPSKY 3i cTaauMu koedimientamu i’ —

3y" =y +3y=0,y5(0)=0, 3 (0) =2, ¢ (0) = —1.

3HalTH 3araabHUN PO3B’I30K JIHIHHOTO HEOXHOPIAHOTO AU(EPEHIIAILHOTO PIBHSHHS Apyroro nopsaaky y” — 2y’ +y = —2e® sin .

3HalTH 3aranbHuil po3B 30K JU(EPEHIIANbHOrO PiBHAHHS, BAKOPUCTOBYIOUM METO/ Bapiauii goBuibHux cramux y' — 6y’ + 8y =
7

24 e 2’

3HaliTH 3arajbHUN PO3B’ 30K CUCTEMH JIIHIHHUX OMHOPIAHUX TU(EepEHIiaIbHUX PiBHSHb.
T =T — X2,
i’g = —4!1,'1 — X2.

3a yMOBOIO 3aj1aui 3anmucary audepeHiiiagbHe piBHAHHS Ta NpoiHTerpyBatH ioro. [IIBUAKICTE pO3MHOXKEHHS OaKTepiid MponopiiiiHa
IXHI# KiIbKOCTI. 3a SIKUI MPOMIXKOK Yacy KUIbKICTh OaKTepiid 30UIBIIUTHCS B 1M, Pa3iB, MOPIBHIOOYH 3 IXHBOKO ITOYATKOBOIO KiJIBKICTIO.

3a yMoBaMu MpoTiKaHHS Qi3UYHOrO MpoLecy CKiIacTH AudepeHiianbHe piBHIHHS Ta MPOIHTErpyBaTH ioro. Karep pyxaerbcs B cro-
KiliHi# Bomi 31 mBHAKicTIO Vg = 10 xm/200. Ha moBHOMY XOay IBUTYH Karepa Oyno BUMKHEHO, 1 yepe3 2 x6. IIBHIKICTh Karepa
3MeHmmMIacs 10 vy = 0, 5 km/e00. BusHaunTH MIBUIKICTS, 3 KOO pyXaBcs Katep depe3 40 ¢ micist BUMKHEHHS JIBUT'YHA, BBa)KAIOUH,
IIIO OTIip BOJY MPOIOPIIIHHHI MIBUAKOCTI PyXy KaTepa.



10.

11.

12.

13.

C%W N230

. 3HaliTH 3araJbHUN PO3B’ 30K JU(EPEHITIATBHOTO PIBHSAHHS 3 BiJOKPEMITIOBAHIMH 3MiHHHMH

sec? Otgyp - dp + sec? ptgh - df = 0.

. 3HaliTH 3arajnbHUN PO3B’ 30K OMHOPIAHOTO TU(EPEHIIATBLHOTO PIBHSHHS MEPILIOTO MOPSIAKY

dx B dy
22—y +y2 22 —ay

. 3HaliTH 3aranbHUN pO3B’A30K MU(EPEHIIAILHOTO PIBHSAHHS B MOBHUX AudepeHiianax

ydx + (:v fy3) dy = 0.

. 3HalfTH 3aradbHUN pO3B’ 30K JiHIHHOTO U(EPEHIIaTBHOTO PIBHIHHS HEPIIOTO MOPSIIKY

Yy + ycosx = sinx cos z.

. 3HaiiTu 3aranpHuil po3B’sA30K JudepeHIiaabHOro piBHAHHA bepHymi

—2zy’ 4 3y = (52? + 3) y>.

. Po3r’s3aru 3apauy Komi asist siHiHOTO MHU(EpEHIiabHOTO PIBHSIHHS NIEPIIOTO MOPSAIKY

2x —5

Y ——my=5 y(2)=4

. 3HalTH 3aranbHUN PO3B’ 30K TU(EPEHIIAILHOTO PIBHSAHHS BUILOTO TOPSAKY

y(1—Iny)y” + (1 +Iny)(y)* = 0.

. Po3p’s3aty 3anauy Kormi uts 1iHifHOTO 0IHOPiHOTO AM(epeHTIiaTbHOTO PiBHAHHS BUIIOTO MOPSIKY 3i CTamuMy Koediientamu y'Y —

2y +y" =0,y(0) =3,y (0)=0, y" (0) = 2,4 (0) = 0.

. 3HaliT 3aranbHuil O3B’ 30K JiHIHHOrO HEOMHOPIAHOIO AU(EPEHIIANBHOTO PiBHAHHS Apyroro nopsaaky y” + 4y’ +4y = 10e” cos 2.

3HalTH 3araabHUN PO3B’ 30K JU(EPEHIANBLHOIO PIBHSIHHS, BUKOPUCTOBYOUM METOJ Bapialii qoBinbaux cramux y”’ — 2y +y =
ex

2+ 1

3HaliTH 3arajbHUN PO3B’SI30K CUCTEMH JIHIMHUX OMHOPIAHUX AUQEpeHIiaTbHUX PIBHSHb.

i’l = —5(E1 - 4%2,
j;‘g = —2$1 — 31‘2.

3a yMOBOMO 3a1aui 3anucaTy qudepeHiiiaibHe PiBHAHHS Ta MPOIHTErPyBaTh Horo. 3HAWTH PiBHSAHHS JIiHI1, IKa IEpETHHAE BiCh aOCLIUC
B TO4Li # = 1 1Mae TaKy BIacTUBICTh: JOBKUHA MiTHOPMAJIi B KOXHIN TOUL JIiHIT TOPIBHIOE CepeHbOMY apU(METHUHOMY KOOPAUHAT
1i€i TOYKH.

3a yMOBaMH MPOTiKaHHS (i3HYHOTO MPOLECY CKIACTH MU(epeHIliaIbHe PIBHAHHA Ta MpoiHTerpyBatH ioro. Touka macu m = 1 py-
Xa€eThCSI MPSAMOJIIHINHO: Ha Hel Aie cuila, MPOIOpIiiHa KBagpaTy dacy, 0 IIPOHIIOB 3 MOMEHTY, KOJIH IIBH/KICTh JOPIBHIOBAJIA HYITIO
(roedimieHT mponopuiiHOCTI AOpiBHIOE 2). KpiM TOTO, TOUKAa BUTPHMYE OMip CEPEeAOBHIIA, IPONOPLUIAHUN MBUIKOCTI (KoedimieHT
MPOTOPIIIHHOCTI OpiBHIOE 1). 3HAWTH 3aJICXKHICTh IIISAXY Bif Yacy.



