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NoakowdE

9.

1 OCHOBHI TEOPETHYHI IIMTAHH

V3aeanvnenns oughepenyianvrux pisHsans I-20 nopsokxy.

3acmocysanus oughepenyianbHux pisHaHb [-20 NOpAOKY.

V3azanvnenns oughepenyianbHux pieHsaHsb GUUUX NOPAOKIE.

3acmocysanns oughepenyianvrhux pieHaHb ULUX NOPAOKIS.

V3aeanvnenns cucmem oughepenyianbHux pieHAHb.

Ilocmanoska kpatiogoi 3a0aui.

Memoo Kinyesux piznuyv O JIHIUHUX OUpepeHYianbHUX PIBHAHb OPY2020
NOpsOKY

Memoo kinyesux pizHuyb 01 HENIHIUHUX OUpepeHYIanbHUX PIBHAHb OPY2020
NOpsOKY

Ilocmanoséku Kpaiiosux 3a0ay OJisl piGHAHb 3 YACMUHHUMU NOXIOHUMU.

10.7 apmonitini gpynxyii ma eounicms po38 3Ky 3adaui /lipixie 0ns pi8HAHHSI

Jlannaca.

11. Pisnuyesi cxemu ons pisusauns Jlanaaca.

12.Memoo cimok ons po3e’azysanns 3a0aui [ipixie.
13.Imepayivinuti npoyec Jliomana.

14.1Ipo npeomem meopii Konrusaus

15.Heniniuni enemenmu i HeHIUHI XapaKmepucmuKu

16. @ynoamenmanvhi egpexmu, 00 AKUX NPUBOOUMb HENITHIUHICMb
17.Heninitinuu ocyunamop 5K y3a2anibHeHa MOOelb meopii KOIU8aHb
18. Heninitinuti ocyunamop: azosuii nopmpem

19.7Ipuxnaou asmoxkoausaibHux cucmem



2 SABJIAHHS JUIST OPTAHIBALIT AYIUTOPHOI TA CAMOCTINHOI]
POBOTHU

Tema: JudepenuianbHi piBHAHHSA 3 BiTOKPEMJIIOBAHUMHU 3MiHHUMH
Po3B’soxiTh qudepeHiiiaabHe piBHSIHHS 3 BITOKPEMIIIOBAHUMH 3MIHHUMU
3agaua 1. [lepeBipuTr un € PyHKIIIS pO3B’SI3KOM TaHOTO AHQPEPEHIIaTIbHOTO
PIBHSIHHSL:
1. xy'=2y, y=5x2.
2. y'"'=x2+y?, y=1/x.
3agaua 2. Po3B’sokiTh qudepeHiiaabHe pIBHIHHS:
1.y'=x>+x>-2x-8
2.y =x>—x*-2x+8
3.y =x°-7x? +16x-12
3agaya 3. Po3B’skiTh JudepeHLiaibHE PIBHAHHA 3 BIAOKPEMIICHUMH
3MIHHUMH.
1. dy = cos3xcos xdx
2. dy = cos xcos 4xdx
3. dy = cos 7xcos5xdx
3agauya 4. 3HaliTH YaCTUHHUI PO3B’SI30K IU(PEPEHLIATBHOTO PIBHSAHHS 3
BIJIOKPEMIIIOBAHUMH 3MIHHUMU.
1. ds=(4t-3)dt, s(0)=0.
2. ds=(2t>-5)dt, s(1)=-4.
3. xdx=dy, y(1)=0.
3anauya 5. Po3B’sikiTh AudepeHiiiaibHe pIBHIHHS:
1. y'(1+ xz): afy?
2. y'(l— xz): y
3 y'cos® x—cos®y=0
3apaua 6. Po3B’skiTh AM(epeHiiianbHe pIBHIHHS:
1. 3(x%y? + x*)dx+ (2y - x*y)dy =0
xe'y =e? +1
y(4+x*)dy + 41— y*dx =0
yr — x4y
(x> = y*x*)dx + (y* —x*y*)dy =0
V1-x*dy —ydx =0
(- y?)dx—1-x2dy =0
yeL+x%)y +x(L+y?)=0
cos ye*dx + (1+e**)sin ydy =0
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10. xy'—4=y?

Tema: OxHopiani 1udepeHuiaabHi PiBHIHHS.
2

1. 2y':y—2+2x—4
X X

2
y':X—2+2X
X

(2y — x)dx = (3x + y)dy

2y =eV* +2y/x
(x+y)dx+ (y—2x)dy =0
(x* +y?)dx+x’dy =0
(y—=2x)dx+(y+2x)dy =0
2xydy = (x* — y*)dx

(By® +2x%)dx = (y? — x*)dy

y
X
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10. xy’ - y=xctg

, X+2y
Cx- 4y
X+2y
X=Yy
Tema: JliniliHi 1u¢epeHuiajabHI PiBHAHHS.
3HailTH 3arajbHI 200 YAaCTHHHI PO3B’SI3KH OJHOPIAHHUX IU(DepeH-LIaTbHUX
PIBHSIHB:

11. y

12. y'= -1

1.y + ytgx = 1
COS X

yr+X=X2
X

(x2 +1)y' +4xy =3

L= x)y'+y)=e"

xy' —2y =2x*

y' = 2x(x2 + y)

y'-y=e

xy'+y=-xe

. €0 ydx = (x + 2cos y)sin ydy

10. x*y'+xy=-1

Tema: /IndepenuianbHi piBHIHHSA BULIUX NOPAAKIB
J{u¢epenuianbHi pIBHAHHSA, SIKI JONYCKAKTh NOHUKECHHS NOPSAKY.
1. Po3B’s13aTu piBHAHHSL:

1. y"=e% +sin8x

2. y"=e>+cos7X
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3. y"=e¥* +sin5x
2. Po3B’s13aTH piBHSAHHS:

1 v sin X
' cos? X
2. y'(4+x*)=2

3. y"=4+c0s” x

4. y" =2xarctgx

3. IlpoiHTerpyiiTe piBHSHHS APYTroro IOPSAKY, BUKOPUCTOBYIOUH 3aMiHy
y' =z(x).

1. 9+ x*)y"+2xy'=0

2. xy" =y +x

3. y"-2y'ctg X = cosS X

4. y'(x*+x)=(4x+2)y

5. y"—2ctgx-y =sin’x

6. (2+Xx°)y" +2xy’ = x°

7. xy"+x(y')-2y'=0

8. y”sinx— y'cos x =sin x

Tema: Jliniiini audepeHumiajgbHi  pIBHAHHA i3 CTAJIMMHU

Koe(imieHTaMu.
Po3B’s3aTi onHOpiIHI T epeHIliaabHI PIBHSIHHS APYTOro MOpsKYy:
1. y'+y -2y=0

2. y'-4y' =0
3.2y"-y' -y=0

4. y'+6y' +13y=0
5. 2y"-3y'-5y=0
6. y'-9y=0
7.y"-2y'-3y=0
8. 4y"+4y'+5y=0
9. 4y" -8y +5y=0
10. y" -4y +5y=0
11. y"—4y'+29y =0
12. 4y"—4y' +y=0
13. y'+7y' +12y =0
14. y"+2y' -8y =0

Tema: HeniniiiHi 1uepeHniajibHi piBHSIHHS.
3agaua 1. 3HAWIITh 3araJlbHUH PO3B’SA30K JIIHIKHOTO OJHOPIIHOTO
PIBHSIHHSL.



1. y"—y"+4y' -4y=0

2. yW+16y=0

3. y"-2y"+y' -2y=0

4, y* +5y" 14y =0

3amaua 2. 3HaNIITh 3araIbHUN P03’ BSI30K TU(PEPEHIIATIBHOTO PIBHSHHS
1. y"+ 3"+ 2y'=-1-x?

2. y" -y"=6x"+ 3x

3.y" -y =x2+x

4.9V -3y +3"-y'=2x

3agaua 3. 3HalaITh 3araJbHUN P03’ BA30K TUGEPEHIIATEHOTO PIBHAHHS
1. y" -4y"+5y' =2y =(16—12x) e*

3anaua 4. 3HalaITh 3arajJbHUN PO3’BSI30K AU(DEPEHINIaTILHOTO PIBHSIHHS
1.y" + 2y = 4e" (Sin X + CO0s X).

2.¥" —4y' + 4y = —e* sin 6X.

3.y"+ 2y"'=-2¢" (sin X + CO0s X).

4.y"+y=2c0s 7x + 3 sin 7x.

Tema: Cucremu nudepeHiianbHUX PiBHSIHB

3anauya 1. Po3B’sikiTh cucteMy nudepeHiialibHuX piBHSIHb

dx

3agaya 2. Po3B’skiTh cucteMy audepeHUiaJbHUX PIBHAHb METOIOM

BHKJIIOYEHHS. Y KOXKHIM CHCTEMI y _ vty y—yy, x= &, -

dt dt’
1 {)‘(:4x+3y+t,
y=-2x-y
5 {sz—2y+et,
y=x+4y+1
3 {)’(=x—y+cos3t,
y=x-3y



4 X=X—-y+t> -1,
y=5x+5y—-2
3amaua 3. Po3’sokith MeTogoMm  Eilnepa cucteMy  OTHOpPITHHUX

dx
E =apX+ag,y,
nudepeHIiaIbHUX PIBHIHB d SKIIIO:
y
E =a,X+ayY,
1. a; = 3, a, =1 a, = 2, a,, = 4.
2. a, =4, a, =1, a, =-1, a,, = 2.

Tema: 3anaui Ha ckiIagaHHs TUQepeHIliaTbHUX PIBHSIHD

Cknaaite nudepeniiiaabHe piBHSIHHS Ta PO3B'SHKITH HOTO.

1. Tino pyxaeTbcs NpsAMOIIHIAHO 31 MBUAKICTIO V = t2, BU3HAUTE 3aKOH PyXy
TiJ1a, SIKIIO 3a mepiii 3 ¢ Ti1o npoinuio nusx 10 m.

2. 3Haiaite QyHKI0, Tpadik SKOi TPOXOAUTH uepe3 Touky A(4;3), sSKIIo
KyTOBUH KOoe(IIIEHT JOTUYHOI 10 Tpadika 11i€i GyHKIi B Oyab-saKkii TodIll o6aacTi
i BU3HaYEHHsA 0OUMCIIOEThes 3a hopMymnoro kK = X172,

3. MarepiaipHa TOYKa MAacoOI0 m PyXaeThes MiJ Aiero cwin F B3moBx oci OX
MpoTAroM yacy t. 3anuinite AuQepeHiianbHe PIBHAHHSI pyXy MareplajibHOiI TOYKH,
AKIIO CUJa, KA /i€ Ha TOYKY, - BETUYNHA CTaja.

4. B3nosx oci OX mig gieto cuim F pyxaerbest MaTepiajibHa TOYKA MACOIO 71
npotsaroM yacy t. 3anumiTe audepeHuiadbHe PIBHAHHS PYyXy TOYKH, SKIIO
BiJJOMO, IO CHJIA IEPIOIMYHO 3MIHIOETHCS 3a 3aKoHOM F= FgSinwmt.

5. MarepiasibHa TOYKa 31HMCHIOE TApMOHIYHE KOJMBAHHS 3 YaCTOTOIO M= 2.
3HainiTh ii KOOpAMHATY 1 MIBHIKICTH Y MOMEHT 4Yacy t=mn/8, skmo npu tp = 0
KOOpJAMHATA 1 MBHUAKICTH BiamosigHo gopisHioBamu X(0) = 2, v(0) = 0.

6. IIBuaKICTh JITAIBHOTO amapara 3MIHIOEThCS 3a 3akoHOM V(t)=2/5102t
M/c. BU3HauTe 3aK0H pyXy arapara, sKIIo 3a Mepii 2 ¢ BiH MPOJIETIB MIISAX 4 M.

7. Touka pyxaeTbcs MO MPAMIK 3 IPUCKOPEHHSM a. Y MOYaTKOBUII MOMEHT t
= (0 TOYKa Ma€ KOOPAWHATY X 1 MBUAKICTh V. 3HAWIITh KoopauHary X(t) Touku sk
(GyHKIIIO Bij 4acy.

8. 3 TBUHTIBKY BUCTPIJIWIHA Bropy. 3HAWIITh 3aKOH PyXY KYIi, BBAXKAIOYH, 10
IPUCKOPEHHS 3¢MHOTO THKIiHHA 10 M/C?, IIBMAKICTH BUIBOTY KyJli 3 TBHHTIBKH 800
M/c (OIOPOM TOBITPS 3HEXTYBATH ).

9. IlIBuakKicTh PO3MHOXEHHSI OakTepiil mpomopuiiiHa iXHIA KIIbKOCTI. Y
nouatkoBuii MoMeHT Tipu t= 0 Oymo 100 Oakrepiid, a 3a 3 roj iXHS KUIbKICTb
nmo/iBoinacs. 3HAWAITh 3alekKHICTh KUTBKOCTI OakTepid Bia yacy. Y CKUIBKHU
pa3iB 301IBIIUTHCS KUIBKICTh OakTepiit 3a 9 roa?

10. 3a pik KUTBKICTh OaKTEPidl MOJBOIOETHCS, a MIBUJKICTH PO3MHOKECHHS
MPsSMO TPOMOPITIHHA HasABHIA KUIbKOCTI Oaktepiit. CkiamiTe nudepeHiiaibHe
PIBHSIHHSI PO3MHOXEHHS OaKTepiu.

Tema: KpaiioBi 3aaxaui 1/ 3Bu4aiiHux audepenuiajibHUX PiBHIHD
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OcHOBHI 3aBIaHHSl /UISi 3aCBOCHHSI HABYAJBHOIO Marepiajgy Ta
MOTOYHOTO KOHTPOJIIO.
1.11]o nazusaemovca 36uuainum OughepeHyianbHuUM PiGHAHHAM?
2.Cchopmyniotime  nocmanosky  Kpauogoi  3adaui  ONsl  36UYAUHO20
oughepenyianvroeo pisHanus. Lo € ii poss'saskom? 'V axomy euenadi nooaecmoucsa
PO36'30K UUCENbHUM MEMOOOM?
3.B womy cymv memooy Kinyesux pizHuyv 0is JiHIUHOI Kpatiogoi 3adaui?
AKi 8iH mae oyinku noepiwinocmi?
4.Po3g's1orcims Memooom KiHyegux pizHuyb Kpauosy 3a0ayy
Y'Y+ A -x)y =x/(x*+3) ,y0) =0, y(I) = 0, 3 uncnom po3OuTTs
Bizpizka n=25. [ToOymyiiTe rpadik OTpUMaHOTO PO3B'I3KY.
5.Po38'socime Memooom  Kinyesux pisHUyb HeainitiHe OughepenyianbHe
pisusanus opy2o2o nopsaoky y" - 2xy' - 2y* =-4x, y(0) = 0, y(1) = 3.7 3 uucnom
pozoummsi giopizka n = 20. Ilo6yoyiime epaghix ompumanozo po3e'sa3Ky.
IluTanHsa Ta 3aBAaHHA V11 CAMOKOHTPOJIIO TA CAMOCTIHHOI po00TH
1. Po3B'a3aTh METOIOM KiHIIEBMX Pi3HHIb KpaioBy 3amady X2y"+xy'=1, y(1)
=0, y(1.4) = 0,05661 3 uncnom po3ouTTs Bigpizka n = 10.
2. Po3B's13aTi METOZIOM KIHIIEBUX PI3HUI KPAaHOBY 3a/1a4y
y" =(1- xp)/x*, y(1) = 0, y(1.4) = 0,05661, 3 uncnoM po3OUTTs Bimpizka
n=10.
Tema: MeToa xapakTepucTHK (MeTO MOIIMPEHHS XBUJIb)
OcHoBHI 3aBAaHHSl /s 3aCBOEHHS HABYAJIBHOIO MaTepiajgy Ta
MOTOYHOT0 KOHTPOJIIO.
1. Tlpoinrterpysaru JIPYII:
a) Uy, —4uy, +3u,, —2u, +6u,(x,y)=0;

0) uy, +6u,, +5u,,(x,y)=0;

. 2 N
B) U, — 2SInXu,, —COS” xu,,, —cosxu,(x,y)=0;

r) xzuxx —yzuyy —2yu,(x,y)=0, xy>0;
1) 3y —Suy, —2u,, +3u, +u,(x,y)=2;
) xzuxx —2xyu,, + yzuyy +xuy + yu,(x,y)=0, y=0;

e) uy, —2u, —3u, +6u(x,y)=2e""".

2. 3uaiftu po3B’s3ku 3ama4d Komri:

. 2 - _
Uy, + 2008 XU, —sin~xu,, —sinxu,(x,y) =0,

Y

u(x,sinx) =o(x), u,(x,sinx)=y(x);

5) 4y°u,, +2(1_y2)”xy Uy _lfj;z (2”x _”y):O’ u=u(x,y),

u(x,0) = 9(x), 1, (x,0)=y(x);

a)

10



) xzuxx —2xyu,, - 3y2uyy =0, u=u(x,y),
u(rl)=x, u,(x)=1;

) u, + 4uxy —Suy, +u, —uy(x,y) =0,
r
u(x,0)=3x, u,(x,0)=0;
9 u, =u,, —bu, +cu(t,x)+ f(¢t,x), b,c=const=0,
u(0,x) =0(x), u,(0,x)=y(x)
(6xaziéka: BUKOPUCTATH METO/I BBEJICHHS HOBOI HE3AJICKHOI 3MIHHOT).
3. Po3w’s3atu 3amayi Kol a1 TpUBUMIPHOTO XBUJIBOBOTO PIBHSHHS

2
u, =a Au(t,x,y,z), t>0, (x,y,z)eE;,
3 MOYaTKOBMMH YMOBaMHU:

a) u(0,x,y,z) :{

uy =const, r=<r,
u,(0,x,y,z)=0;
0, r>r,

uy =const, r=<ry,

6) u(0,x,y,z)=0, u,(0,x,y,z)== {
0, r>r,

Ie r:\/xz +y? + 27, 1y = const > 0.
4. I3 po3B’s3ky 3agaui Ko
u, = a’Au+ czu(t,x,y) + f(t,x,y), t>0, (x,y)eE,,
u(0,%, ) =(x, ), u,(0,%,y)=w(x,»), (x,y)€E,,
METOJIOM CITYCKY OJIep>KaTH PO3B’A30K 3a1a4i
u, = azuxx + czu(t,x) + f(t,x), t>0, xe&(—0,+©),
u(0,x)=0(x), u,(0,x)=y(x), xe(—00,+00).
5. Mosectn, mo
a) 1Sl ICHYBaHHS B PIBHSIHHI1

uﬁ(t,M):azAu(t,M)+cu(t,M), M =M(x|,x,,...,x,) IJIOCKMX XBHIIb

u(t,M)= f(iaixi - btj,
i=1

i=1

IIBUJIKICTIO @ B IOBUIBHUX HampsIMKaX, HEOOX1AHO i TIOCUTh, 11100 ¢ =0;
0) mpu c#0 B piBHAHHI (25) ICHYIOTHh TUIOCKI XBWJII JOBUIBHUX HAIMPSMKIB

TIOIITU-PEHHS 1 JOBUIBHUX IIBUAKOCTEH, 32 BHUKIIOYCHHSIM d, OJIHAK iX (Gopma He

MOke OyTH TOBUIBHOIO, a € PO3B’SI3KOM TU(EPEHITIaTLHOTO PIBHIHHS

(> ~22)f" )+ of (@) =0, 0= lea,.x,. e

IIuTaHHs Ta 3aBAAHHA IS CAMOKOHTPOJII0 TAa CAMOCTIIHOI po0oTH

11
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6. Ilmsaxom cymeprno3uilli MIOCKUX XBWIb 13 (POHTOM, MapajieIbHUM OC1
Oz, Burnsg- ny f(at—ox—By), n1e o 1 p — HaNpsAMHI KOCHHYCH HOpMaJli [0

GbpoHTY XBUII1, OA€PKATH HMTIHIPUYHI XBHIII

T (G L

amrJr: —(at —E)*

ne r=+x>+ .
3HailTu sIBHUM BUpa3 Juis Y(¢,7) TPU YMOBI, IO

0, —oo<g<—r,

f(&)=3uy=const, —ry<E<r,
0, 7y<§&<+oo.

Bkaziexka. Ilokmactu x=rcosp, y=rsing, o=cosO, B=sin0O, 1
MpoiHTerpyBa-TH Mo O B Mexkax Bijg 0 10 7, MiCis 4oro 3poOUTH 3aMiHy 3MIHHOI
IHTEIpYBaHHS.

Tema:Yucnosi MeToau po3B'si3yBaHHs piBHsAHHA Jlamaca.

OcHOBHiI 3aBIaHHSI ISl 3aCBOCHHS HABYAJBHOIO0 Marepiamxy Ta
NMOTOYHOT0 KOHTPOJIIO.

1. 3HalTH (bYHKITITO u(x,y), TapMOHIHHY B obmacti
G={(x,y):x>0,y>0,x+y<1}, sixa Ha mMexi [" miei obyacti 3a10BOJIbHSIE YMOBY U | =
X2+ y2.

2. 3natimu @yHKyito ux,y), 2APMOHIUHY 8 oonacmi

G={(x,y):x>0,y>0,x+y<2}, saxa nHa mexci I yiei obnacmi 3a00801bHAE YMOBY U | =
X2 + y2,

IIuTaHHs Ta 3aBAAHHA J1JIsl CAMOKOHTPOJII0 TAa CAMOCTIIHOI po0oTH

1. 3natimu QyHKyio u(x,y), 2APMOHIUHY 8 obnacmi
G={(x,y):x>0,y>0,x+y<3}, sika nHa mexci I yiei obnacmi 3a00801bHAE YMOBY U | =
X2 + y2,

TEMA: YucJioBi MmeToau po3B'sasyBanHs 3aga4i Jlipixie.

1. Merogom Monte-Kapno 3naiitu 3HauenHs U(0,4;0,2) rapmoHiiiHOT B
obomacti G ={(x,y): x >0,y >0, x +y <1} dynkmii u(X,y), ska Ha mexi I miei
001IacTi 3aT0BONIBHAE YMOBY U = X2 + y?

2. Memooom Monme-Kapno snaiimu suauenns u(0,8,0,1) eapmonitinoi 6
oonacmi G ={(x,y): x > 0,y > 0, x + y <2} ¢yukyii u(x,y), axa na meoxci I yiei
obnacmi 3a00601bHAEC YMOBY Ujc = X> + Y2 .

IIuTanHsa Ta 3aBAaHHA VIS CAMOKOHTPOJII0 TA CAMOCTIHOI po0oTH

1. Memooom Mownme-Kapno 3natimu 3nauwenus u(0,1;0,1) eapmoniiinoi 6
oonacmi G ={(x,y): x > 0,y > 0, x + y <4} ¢yuxyii u(x,y), axa na meoxci I" yiei
obnacmi 3a00601bHAEC YMOBY Ujs = X2 + Y2 .

TEMA: YucJioBi MeTOAH PO3B'I3yBAHHS PIBHSIHHA TEIJIONPOBIAHOCTI.
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OcHOBHI 3aBIaHHSI /Uil 3aCBOCHHSI HaBYaAJbLHOIO MaTepiajy Ta
NMOTOYHOT0 KOHTPOJIIO.

1. Po36’sizamu memooom cimox pienannsa O0°UlxX*=All & 3 nouamxosumu ma
Kpauosumu ymoeamu

{u(x,0)=4x(-x+1),0<x<1,

{u(0,t)=0,u(1,t)=0,0<t<cx.

2. Po3B’s13aTi METOZIOM ajiredpaiuHol MPOrOHKH PIBHIHHS

ol x*=Aail &

3 MIOYaTKOBUMH Ta KPaHOBUMHU YMOBaMH

{u(x,0)=4x(x+1), 0<x<I,

{u(0,t)=0, u(1,1)=0, 0<t<c.

IIuTaHHs Ta 3aBAAHHA JJIsl CAMOKOHTPOJII0 TAa CAMOCTIHHOI podoTH

1. Po3s azamu memooom cimok pisusnus O2UlX*=Ail& 3 nowamxosumu ma
Kpauosumu ymoeamu

{u(x,0)=4x(x+3),0<x<3,

{u(0,1)=0,u(3,t)=0,0<t<c.

TEMA: Jleaki  4McCJ0BI MeTOAM  PO3B'S3YBaHHHA  PiBHAHHSA
TeNJIONPOBIAHOCTI Ta XBIWJIbOBOI0 PiBHSIHHA.

1. CrepxeHb JOBXKUHOIO L 3 TOCTIHHUM MO JOBXHUHI NEPETUHOM 3aHYpEHUN
B 130JII0IOUMM MaTepiai Tak, 110 3 HABKOJUIIHIM CEPEAOBHUIIEM B3a€EMOJIE TUIbKU
Woro miBuii Topenps (puc.). Y MOYaTKOBHII MOMEHT 4Yacy BECh CTEpPXKEHb Mae
piBHOBakHy Temmeparypy T = 0, a ¥Horo miBuil TOopeub CTpHOKOM HalyBae
temneparypu T=100°C. IlorpiOHO BHM3HA4YHMTH, SK Oy/Ie 3MIHIOBATHCS 32 YaCOM
TEeMIIepaTypa B TOYKaX CTEpPKHSA, PO3TAIIOBAaHUX HA PI3HMX BIACTaHSIX BiJl MOTO
JIIBOTO TOPIIA.

13on5auis

Tema: MeTtoa npsaMux Ta itoro mogudikauis st piusuas Ilyaccona.

OcHOBHiI 3aBIaHHSI ISl 3aCBOECHHS HABYAJBLHOr0 Marepiagy Ta
NMOTOYHOI0 KOHTPOJIIO.

1. Po3B’s13aTl METOJIOM MPSMUX PIBHSIHHS

Ol X+l AP=x+y

B obnacti Q ={(X,y): 0<x <2, 0<y <2}, Ao

{u(x,0) =0, u(x,2) =x+2,0<x<2,

{u@y) =y, u2y) =2y,0<sy<2.
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2. Po3g’sizamu memooom npamux pisusamus 02Ul x>+l d*=x+y ¢ oonacmi
O={(x,y):0=x<3,0<y<3}, axwo

{u(x,0)=0,u(x,3)=x+3,0<x<3,

{u(0,y)=y,u(3,y)=3y,0sy<3.

IuTanHs Ta 3aBAaHHS AJIs CAMOKOHTPOJIIO TAa CAMOCTiiiHOT podoTHn

1. Po3e’ saizamu memoodom npsamux pienannsa 02Ul X*+0%Ul P=x+Yy 6 obnacmi
Q={(xy):0=x<1,0<y<1}, saikwo

{u(x,0)=0, u(x,1)=x+1, 0<x<I,

{u@,y)=y, uLy)=y, 0<y<I.
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3 3PA3KU 3ABJIAHb KOHTPOJIbHUX POBIT

KOHTPOJIb 1
Bapianr 1
1. Po3B’sokiTh cucTeMy audepeHIliaJbHUX PIBHSIHB:

dx
_t =a;X+a,Yy,

SKIIO.:
dy
a =ayuX+ayy,
ay =1, a,=2a,=4 a,=3
2. 3HaiiaiTh 3arajabHUI po3B’ 30K AUGEPEHITIaTBLHOTO PIBHSIHHSL.
dy = cos3xcos xdx .
3. 3HailAiTh YaCTUHHUN PO3B’SA30K TU(PEPEHILIATBHOTO PIBHAHHS.
ds=(4t-3)dt, s(0)=0.
4. 3HaiiiTh 3arajJbHUM PO3B’ 30K JIIHIHHOTO PiBHIHHS | TOPSAKY.
y'+ 3y = % .
X X
5. 3HaiiniTh 3araJibHUM PO3B’A30K AUQEpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =% +sin8x.
6. 3HaiaiTh 3araJbHUN PO3B’SA30K JIIHIMHOTO OJHOpPiAHOTO piBHSAHHS ]
MTOPSIZIKY.
y'+y' -2y=0.
Bapiaum 2
1. Po3B’sikiTh cucTeMy qudepeHiadbHUX PIBHSIHB:

dx
E =apX+ayy,
dy SIKIIO.
dt =a,X+ayy,
Ay =2, a,=5 ay=-1, ay=4
2. 3HalAiTh 3aranbHU PO3B’A30K JU(EPEHINIATEHOTO PIBHSHHS.
dy = cosxcos4xdx .
3. 3HaiaiTh YaCTUHHUN PO3B’SA30K MU(PEPEHIIaATILHOTO PIBHSHHS.
ds=(2t>-5)dt, s(1)=-4.
4. 3HaiiaiTh 3araNbHUN PO3B’SI30K JIHIHHOTO PIBHIHHS | OpSIKY.
y'+2xy = —2x°.
5. 3HailniTh 3araJibHUM Po3B’ 430K AUdepeHIianbHoro piBHIHHS |1 mopsiaky.
y" =e> +COS7X.
6. 3HaiimiTh 3aradbHUNA PO3B’S30K JIIHIMHOTO OAHOpigHOTO piBHSHHSA |1
MOPSTIKY.
y'—4y'=0.

15



Bapianm 3
1. Po3B’sokiTh cucTeMy audepeHIliaabHUX PiBHSIHB:

dx a, X+a,y
W %u 12 Y
dt SIKIIIO:

d
_y =ayX+ayy,

dt
a, =1 a,=-1a,=-4 a,=1
2. 3HaiiniTh 3araJIbHUM PO3B’sA30K NU(PEPEHIIATBHOTO PIBHSIHHA.
dy = cos 7xcos5xdx .
3. 3HaiaiTh YaCTUHHUN PO3B’SA30K NU(PEPEHIIATLHOTO PIBHSHHS.
xdx=dy, y(1)=0.
4. 3HaliTh 3araJIbHUN PO3B’A30K JIHIHHOTO PIBHAHHSA | MOPSAKY.
y' +xy =—x°.
5. 3HailaiTh 3araJIbHUM PO3B’A30K AU(EpeHLIaNbHOrO piBHAHHS |1 mopsiaky.
y" =™ +sinbX.
6. 3HaiaiTh 3araJbHUM PO3B’A30K JIHIKHOTO OaHOpigHOTO piBHSAHHSA |]
MOPSIIIKY.
2y"-y'-y=0.
Bapiant 4
1. Po3B’sokiTh AUQepeHIiianbHe pIBHSIHHS 3 BIJIOKPEMIIOBAHUMH 3MIHHAMM .

ax a, x+a,,y
- Yu 12 Y
dt SIKIIIO:

dy
_1' =a,X+ayy,

8, =0, a,= 2,8, = 2, a5 =0

2. 3HaldITh 3aradbHU PO3B 30K TU(EPEHIIaTEHOTO PIBHSHHS. .
dy = sin 5xcos 3xdx .

3. 3HaiaiTh YaCTUHHUN PO3B’SA30K MU(PEPEHIIaATIbHOTO PIBHSHHS.
xdx=ydy, y(2)=1.

4. 3HaiiaiTh 3arajabHUN PO3B’SI30K JIHIHHOTO pIBHIHHS | OpSIKY.
y'+y-ctgx=sin x.

5. 3HaiiniTh 3araJibHUIA po3B’sA30K AudepeHiianbHoro piBHsAHHEA |1 mopsanky .
y" =¥ +C0S4X.

6. 3HaWAITh 3araJiIbHUM PO3B’S30K JIIHIHHOTO OMHOpPiMHOTO piBHSHHS |1

nopsAAKy. y"+6y' +13y=0.
Bapiaum 5
1. Po3B’sikiTh cucTeMy AU(EpEHITIATbHUX PIBHSIHD:
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dx
E =apX+ag,y,
SIKIIIO:

dy
E =ayX+ayy,

ay =1 a,=2a;=4 a,=3
2. 3HalaITh 3aranbHUl po3B’A30K UG EPEHIIATEHOTO PIBHAHHS.
dy = sin 3xsin 2xdx .
3. 3HailiiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIaATIbHOTO PIBHSHHS.
x2dx+ydy=0, y(0)=1.
4. 3HaiiaiTh 3arajbHUIN pO3B’SI30K JIHIHHOTO pIBHIHHS | OpsIKY.

’ 2y 3
Y (x+1).
y Xx+1 (X+ )

5. 3HailaiTh 3araJbHUI PO3B’A30K AU(EpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =e> +sin9x.
6. 3HalmiTh 3aranbHHUI PO3B’SA30K JIIHIKHOTO OAHOPIAHOTO piBHSHHS |I
HOPAJIKY.
2y"-3y'-5y=0.

Bapiant 6
1. Po3B’sikiTh cucTeMY qU(dEepeHLIATbHUX PIBHSHD:

dx
EZanX"‘alzy, '
SIKIIIO:

Yo x+a
dt_ 21 22y’

8y =2, a,=5 ay=-1, a,=4

2. 3HainiTh 3araJIbHUMA PO3B’ 30K NU(PEPEHIIATBHOTO PIBHSIHHS.
dy = sin 3x cos xdx.

3. 3HalAITh YaCTUHHUH PO3B’ 130K AUQPEPEHITIaTbHOTO PIBHSIHHSL. .
(t-1)dt+sds=0, s(2)=0.

4, 3HalAITh 3araJibHUM PO3B’SI30K JIHIAHOTO piBHSHHA | mOpsaky.

5. 3nHaiiaiTh 3aranbHUN po3B’ 30K nudepeniianbHoro piBHsSHHS |1 mopsaky.
y" =e’ +COoSbX.
6. 3HaiifiTh 3aranbHUNA PO3B’S30K JIHIMHOTO OAHOpiAHOTO piBHSAHHA |1

HOPSJIKY.
y'-9y=0.
Bapiant 7

1. Po3B’sikiTh cucTeMy AU(EPEHITIATbHUX PIBHSIHD:

17



dx
_'[ =apX+ag,y,
SIKIIIO:

dy
E =aynX+ayy,

ay =1 a,=-1ay=-4 ay=1
2. 3HalaITh 3araJIbHUN PO3B’A30K MU(EePEHIIAIbHOTO PIBHSHHS. .
dy = sin 9x cos xdx .
3. 3HaiiaiTh YaCTUHHUN PO3B’SA30K TU(PEPEHIIATIbHOTO PIBHSHHS.

29y -X=0 y(1)=13.
y X

4. 3HalaiTh 3araJbHUN pO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIKY.
y'+y-ctgx =CcosX.

5. 3HailaiTh 3araJIbHUM PO3B’A30K AU(EpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =e® +sin3x.

6. 3HaWAITh 3araJibHUM PO3B’S30K JIHIHHOTO OMHOPiIAHOTO piBHSHHS |1

MOPSIIIKY.

y'-2y'-3y=0.

Bapiaum 8

1. Po3B’sokiTh cucTeMy qudepeHIlalbHUX PIBHSIHB!

% =a,X+a,Y,
(ij;[/ SIKIIIO.
dt
a; =0, a,= 2,8, = 2,3, =0
2. 3HalAiTh 3aranbHU po3B’A30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = cos 2xcos 3xdx.
3. 3HalAITh YaCTUHHHUHA PO3B’SI30K AU(EepEHIIaTbHOTO PIBHSIHHI.

dy + dx =0, y(0)=2.
2X y

=anX+ayy,

4. 3HaiaiTh 3araJbHUN pO3B’SI30K JIHIKHOTO PIBHSAHHSA | OPSIKY.
Y-y ctgx= .
sin x
5. 3HailaiTh 3araJibHUM PO3B’A30K AU(EpeHLianbHOro piBHAHHS |1 mopsiaky.
y" =3 +c0s2X.
6. 3HaWAITh 3araJiIbHUM PO3B’S30K JIHIHHOTO OMHOpPimHOTO piBHSHHSA |1
MOPSLIIKY.
4y"+4y"+5y=0.
Bapiant 9
1. Po3B’sikiTh cucTeMy AH(EpEeHIIaTbHUX PIBHAHD:
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X
o= apX+agy,
SIKIIIO:

dy
E =ayX+ayy,

Ay =2, a,=5 ay=-1, ay=4

2. 3HalaiTh 3araabHUM po3B’ 30K TU(EPEHIIaTBbHOTO PIBHSHHS.
dy = sin5xsin 7xdx.

3. 3HailiiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIATILHOTO PIBHSHHS.

2sdt=tds, s(1)=2.
4. 3HalaiTh 3araJbHUN pO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIKY.

y' - B X +1.
AL+ X3
5. 3HaiiniTh 3araJibHUM PO3B’A30K AUQEpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =e +sin4x.
6. 3HalAITh 3araJibHU PO3B’S30K JIHIMHOTO OMHOPIAHOTO piBHSHHA |1

TOPSIIKY.
4y" -8y +5y=0.
Bapianm 10

1. Po3B’sikiTh cucTeMy nudepeHiiaibHUX PIBHSHD:

X
o= apX+agy,
SIKIIIO:

d
L4 Ay X+ayy,

dt

Ay =2, a,=5 ay=-1, ay=4

2. 3HaidiITh 3aranbHU po3B’A30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = sin 4xcos 2xdx.

3. 3HaiaiTh YaCTUHHUN PO3B’SA30K MU(PEPEHIIaATIbHOTO PIBHSHHS.
x2dy-y?dx=0, y(0.2)=1.

4. 3HalaiTh 3araJbHUN PO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIIKY.

y’—X:xsinx.
X

5. 3HailaiTh 3araJibHUM po3B’A30K AU(EpeHILianbHOrO piBHAHHS |1 mopsiaky.

y" =e> +COS6X.
6. 3HaWAITh 3araJIbHUM PO3B’S30K JIHIHHOTO OMHOpPiMHOTO piBHSHHS |1

MOPSAKY.
y'—4y'+5y=0.
Bapiant 11

1. Po3B’sikiTh cucTemMy qudepeHiaibHUX PIBHSIHb:
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X
=apX+ag,y,
SIKIIIO:

dy
E =aynX+ayy,

ay =1 a,=-1ay=-4 ay=1

2. 3HalAITh 3aranbHUl po3B 30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = sin xcos 9xadx .

3. 3HailiiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIaATIbHOTO PIBHSHHS.
x*dy=ydx, y(s)=1z.

4. 3HalaiTh 3araJbHUN pO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIKY.

, 1
y' +y-tgx=—"—.
COS X

5. 3HailaiTh 3araJIbHUM PO3B’A30K AU(EpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =e* +sin6x.
6. 3HaWAITh 3araJibHUM PO3B’S30K JIHIHHOTO OMHOpPiAHOTO piBHSHHS |1

HIOPSLIKY.
y'—4y'+29y =0.
Bapianm 12
1. Po3B’sokiTh cucTeMy qudepeHIlalbHUX PIBHSIHB!

% =a,X+a,Y,

(ij;[/ SIKIIO:
dt

8, =0, a,= 2,8, = 2, a5 =0

2. 3HainiTh 3araJIbHUIA PO3B’ 30K NU(PEPEHINIAIBHOTO PIBHSIHHS.
dy = sin 3xcos 2xdx .

3. 3HalAITh YaCTUHHHUHA PO3B’SI30K AU(EepEHIIaTbHOTO PIBHSIHHI.

2dy =1+x2, y(0)=0.
dx
4. 3HalaiTh 3araJbHUN PO3B’SI30K JIHIKHOTO PIBHSHHSA | TOPSIIKY.

y’+X:eX.

X
5. 3HailaiTh 3araJibHUM PO3B’A30K AU(EpeHLiaNbHOrO piBHAHHS |1 mopsiaky.

y" =e% +cosbX.
6. 3HalAITh 3araJilbHUM PO3B’S30K JIHIHHOTO OMHOPiAHOTO piBHSHHS |1

=anX+ayy,

MOPSAKY.
4y"—4y'+y=0.
Bapiant 13

1. Po3B’sikiTh cucTemy nudepeHIliaibHUX PIBHSIHb:
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X
o= apX+agy,
SIKIIIO:

dy
E =ayX+ayy,

ay =1 a,=2ay;=4 a,=3

2. 3HalaITh 3araJIbHUN PO3B’ 30K NU(EPEHITIAIBHOTO PIBHSIHHS.
dy = cos5xcos xdx.

3. 3HaiiaiTh YaCTUHHUN PO3B’SA30K TU(PEPEHIIATILHOTO PIBHSHHS.

dy+xdx=2dx, y(1)=1,5.

4. 3HaiiaiTh 3arajbHUI pO3B’SI30K JIHIHHOTO pIBHIHHS | OPSIKY.

yr_X:eZX.
X

5. 3HaiaiTh 3araJIbHUM PO3B’A30K AU(EpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =e?* +sin4x.
6. 3HalAITh 3araJibHU PO3B’S30K JIHIMHOTO OMHOPIAHOTO piBHSHHA |1
HOPSAJIKY.
y'+7y'+12y =0.
Bapianm 14
1. Po3B’sikiTh cucTEMY qU(EpPEHILIATBHUX PIBHSAHD:

X
o= apX+apy,
SKIIO:
b _ A, X+ayYy )
dt 21 22 )1
8, =2, a,=5 ay=-1, a,=4
2. 3HaiiniTh 3araJIbHUIA PO3B 30K NU(PEPEHIIATBHOTO PIBHSIHHS.
dy = cos4xcos 3xdx.

3. 3HalAITh YaCTUHHHUHA PO3B’SI30K AU(EepEHIIaTbHOTO PIBHSIHHI.
x2dy-1y3dx=0, y(-1)=1.
2
4. 3HalaiTh 3araJbHUN PO3B’SI30K JIHIKHOTO PIBHSHHSA | TOPSIIKY.

y’+2—y=4sinx.
X

5. 3HaiiniTh 3araIbHUM PO3B’A30K AUQepeHIianbHOro piBHIHHS |1 mopsiaky.

y" =3 +CoS6X.
6. 3HalAITh 3araJibHUM PO3B’S30K JIHIMHOTO OMHOPiIAHOTO piBHSHHSA |1

IIOPSAKY.
y'+2y'-8y=0.
Bapiant 15

1. Po3B’sikiTh cuctemy nudepeHIiiaibHUX PIBHSIHb:
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dx
_'[ =apX+ag,y,
SIKIIIO:

dy
E =aynX+ayy,

ay =1 a,=-1ay=-4 ay=1

2. 3HalAITh 3aranbHUl po3B 30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = sin 3xsin 8xdx.

3. 3HaiaiTh YaCTUHHUN PO3B’ 30K NU(PEpEHIIaTIbHOTO PIBHAHHS.
(t+1)ds=2sdt, s(1)=4.

4. 3HaiiaiTh 3arajbHUIN pOo3B’SI30K JIHIHHOTO pIBHIHHS | OPSIKY.
y'+y-tgx=cosx.

5. 3HaiiaiTh 3aranpHuil po3B’A30K AUdepeHiaabHoro piBHIHHS |1 mopsaxy.
y" =e> +sin7x.

6. 3HaWAITh 3araJibHUM PO3B’S30K JIHIKHOTO OMHOPiAHOrO piBHSHHA |1

MOPSIIIKY.

4y" -12y' +9y =0 .Bapianm 16

1. Po3B’sokiTh cucTeMy qudepeHIlabHUX PIBHSIHB:

% =a,,X+a,Y,
g;[/ SIKIIO:
E =ayuX+ayY,
a; =0, a,= 2,8, = 2,3, =0
2. 3HalAiTh 3aranbHU po3B’ 30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = sin 6xsin 5xdx .
3. 3HalAITh YaCTUHHHUHA PO3B’SI30K AU(EepEHIiaTbHOTO PIBHSIHHI.
W dy+ y dx=0, y(0)=0.
4. 3HalaiTh 3araJbHUN PO3B’SI30K JIHIKHOTO PIBHSHHSA | TOPSIIKY.
y 12

X x3

5. 3HailaiTh 3araJibHUM PO3B’A30K AU(EpeHILianbHOro piBHAHHS |1 mopsiaky.

y" =e® +cos4x.
6. 3HalAITh 3araJibHU PO3B’S30K JIHIMHOTO OMHOPiIAHOTO piBHSHHA |1

!’

MOPSLIIKY.

y'+y +y=0.

Bapiant 17

1. Po3B’sikiTh cucTemMy qudepeHiaibHUX PIBHSIHb:
dx
E =a,,X+a,Y,

SIKIITO:

d
Al 8y X+ayY,
dt
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ay =1 a,=2a;=4 a,=3
2. 3HalAITh 3aradbHU pO3B’A30K TU(EPEHIIaATEHOTO PIBHAHHS.
dy = cos3xcos 7 xdx.
3. 3HailiiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIaATIbHOTO PIBHSHHS.
dy +dx=dx , y(0)=1.
y Jx
4. 3HalaiTh 3araJbHUN pO3B’SI30K JIHIKHOTO PIBHSHHSA | TOPSIKY.
y'+y-tgx=sinx.
5. 3HaiiaiTh 3aranpHuil po3B’A30K AUdepeHiaabHoro piBHIHHS |1 mopsaxy.
y" =e> +sin3x.
6. 3HaiaiTh 3arajJbHUM PO3B’A30K JIHIKHOTO OJHOpPiAHOTO piBHSAHHSA |]

HOPAJIKY.
y'+3y'+2y=0.
Bapianm 18
1. Po3B’sokiTh cucTeMy qudepeHIlalbHUX PIBHSIHB!

dx
_t =a;X+a,y,

SIKIIIO.
dy
E =ayuX+ayYy,
a; =2, &, =5, =-1, a,=4
2. 3HaldiTh 3aranbHUi po3B’A30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = cos4xcos9xdx .

3. 3HalAITh YaCTUHHHUHA PO3B’SI30K AU(EepEHIIaTbHOTO PIBHSIHHI.
19 _d4x=0, y(0)=3.
2y

4. 3HalaiTh 3araJbHUM pO3B’SI30K JIHIKHOTO PIBHSAHHSA | OPSIIKY.
y' —4xy = —4x°.

5. 3HaiiniTh 3araIbHUM PO3B’A30K AUQEepeHIianbHOro piBHAHHS |1 mopsiaky.
y" =™ +C0S2X.

6. 3HaWAITh 3araJiIbHUM PO3B’S30K JIHIHHOTO OMHOpPiAHOTO piBHSHHS |1

HOPSAJIKY.
y'+5y'+4y=0.
Bapiant 19
1. Po3B’sukiTh cucTeMy qudepeHiaIbHUX PIBHSHD:

X
—-=apX+agy,
SIKIIIO:
dy =a, X+a,,Y
dt 21 2
a;=1 a,=-1a,=-4 a,=1

2. 3HailaiTh 3araJIbHUI Po3B 30K NU(PEPEHIIATIBHOTO PIBHSHHS.
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dy = sin 7xcos 2xdx .

3. 3HaWIITh YaCTUHHUHN PO3B’ 30K AU(DEPEHINIaTIbHOTO PIBHIHHS.
(1+y)dx-(1-x)dy=0, y(0)=1.

4. 3HaiiaiTh 3arajbHUI pO3B’SI30K JIHIHHOTO pIBHIHHS | OPSIKY.
y'—y-ctgx = 2xsin X.

5. 3HaiiaiTh 3aranpHull po3B’A30K AUdepeHiaabHoro piBHIHHS |1 mopsaxy.
y" =e® +sin4x.

6. 3HaiaiTh 3arajJbHUM PO3B’A30K JIHIKHOTO OHOpPiAHOTO piBHSAHHS |]

MOPSJIKY.

y'—=7y'+6y=0.

Bapianm 20

1. Po3B’sixkiTh cucTeMy nudepeHIlialbHUX PIBHIHD:

dx
E =a;X+a,y,

SIKIIO:
dy
a =a,uX+ayy,
8, =0, a,= 2,8, = 2, a5 =0
2. 3HalAiTh 3aranbHUi po3B’A30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = sin 4xsin12xdx.
3. 3HaiaiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIaATIbHOTO PIBHSHHS.
2y'=y, y(0)=1.
4. 3HalaiTh 3araJbHUN PO3B’SI30K JIHIKHOTO PIBHSHHSA | TOPSIKY.
y'+e*.y=e*.
5. 3HailaiTh 3araJibHUM pO3B’A30K AU(EpeHLiaNbHOrO piBHAHHS |1 mopsiaky.
y" =™ +C0oSTX.
6. 3HalAITh 3araJibHUM PO3B’S30K JIHIMHOTO OMHOPiIAHOTO piBHSAHHA |1

MOPSIIIKY.

y'+9y'+8y=0.

BapianT 21

1. Po3B’sikiTh cucTemMy nudepeHIiiaibHUX PIBHSIHB:
dx
E =a,,X+a,Y,

SIKIIO:

d
= =a,uX+ayY,
dt

ay, =1 a,=2a;=4 a,=3

2. 3HaAITh 3aTAIbHAN PO3B 30K NU(PEPEHINAITBHOTO PIBHSIHHI.
dy = sin 8x cos 2xdx .

3. 3HailiiTh YaCTUHHUN PO3B’SA30K TU(PEPEHIIATIBHOTO PIBHSHHS.

s tgt dt+ds=0, s(%):4.
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4. 3HaiiiTh 3araJbHUM PO3B’ 30K JIIHIHHOTO PIBHIHHS | TOPSAKY.

Y 2
Yo =X
5. 3HaiiniTh 3araJibHUM PO3B’A30K AUQEpeHIianbHOro piBHAHHS |1 mopsiaky.
y" =e>* +sin7X.
6. 3HalmITh 3arajJbHUMl PO3B’A30K JIHIMHOTO OmHOpiAHOTO piBHSIHHS |1
MOPSTIKY.
y" -5y +4y=0.
Bapiant 22

1. Po3B’sokiTh cucTeMy audepeHIliaJbHUX PIBHIHB:

dx
_t =apX+ag,y,
SIKIIIO:

d
L4 Ay X+ayy,

dt
Ay =2, a,=5 ay=-1, ay=4
2. 3HaiiiTh 3araJIbHUM PO3B’ 30K NU(PEPEHIIATBHOTO PIBHSIHHA.
dy = sin xsin11xdx.
3. 3HaiaiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIATILHOTO PIBHSHHS.

tgxy'=1+y, y(£)=-2.
4. 3HalaiTh 3araJbHUN PO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIKY.
y’—z—y:(x+1)2.

X+1
5. 3HaiiniTh 3araibHUM PO3B’A30K AUQEepeHIianbHOro piBHAHHS |1 Topsiaky.

y" =% +c0os8X.
6. 3HalAITh 3araJibHUM PO3B’S30K JIHIMHOTO OMHOPiIAHOTO piBHSHHA |1
MOPSTIKY.
y'+4y'+13y=0.
Bapiant 23
1. Po3B’sikiTh cucTeMy nudepeHIiaibHUX PIBHSHD:

dx_ a,X+a,y
dt 11 12 Y —
dy
_t =a,X+ayy,

ay =1 a,=-1a;=-4 a,=1

2. 3HaiiaiTh 3arajabHUN PO3B’ 30K AUGEPESHITIATHLHOTO PIBHSIHHS.
dy = sin12xcos6xdx .

3. 3HaiaiTh YaCTUHHUN PO3B’A30K MU(PEPEHIIATIEHOTO PIBHSHHS.
(1+x?) y"+xy=0, y(0)=4.

4. 3HaiiaiTh 3arajbHUI po3B’SI30K JIHIHHOTO pIBHIHHS | mOpsAIKY.

25



, Xy 2
YT T
5. 3HaiiniTh 3araJibHUM PO3B’A30K AUQEpeHIianbHOrO piBHAHHS |1 opsiaky.
y" =e> +sin5x.
6. 3HalmITh 3arajJbHUIl PO3B’A30K JIHIMHOTO OMHOPiAHOTO piBHSIHHS |1
MTOPSIIIKY.
y'—-2y'+10y =0.
Bapianm 24
1. Po3B’sokiTh cucTeMy audepeHIliaJbHUX PIBHSIHB:

dx
E =apX+a,y,
dy SKIIO:
_'[ =a,X+ayy,
ay =0, a,= 2,8, = 2, 85 =0
2. 3HalAiTh 3aranbHUi po3B’ 30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = cos11xcos2xdx .
3. 3HaiiTh YaCTUHHUN PO3B’SA30K TU(PEPEHIIaATIbHOTO PIBHSHHS.
dy+ytgx dx=0, y(0)=1.
4. 3HaiaiTh 3araJbHUN pO3B’SI30K JIHIMHOTO PIBHSAHHSA | OPSIKY.
y'—y-cosXx=sin2x.
5. 3HailaiTh 3araJIbHUM PO3B’A30K AU(EpeHIIaNbHOrO piBHAHHS |1 mopsiaky.
y" =e> +CoSs5X.
6. 3HaWAITh 3araJIbHUM PO3B’S30K JIHIWHOTO OMHOpPiAHOTO piBHSHHA |1

MOPSIKY.
y"—-10y"+9y =0.
Bapiant 25

1. Po3B’sokiTh cucTeMy qudepeHiadbHUX PIBHSIHB:

dx
E =a,X+a,Y,
SIKIIIO:
dy
E =ayuX+ayY,
ay =1 a,=2a;=4 a,=3
2. 3HalAiTh 3aranbHU po3B’A30K AU(EPEHIIaTbHOTO PIBHIHHS.
dy = sin 8xsin 3xdx.
3. 3HaiaiTh YaCTUHHUN PO3B’ 30K MU(PEPEHIIATTEHOTO PIBHSHHS.

ydx+ctgxdy=0, y(=)=-1.
3

4. 3HalaiTh 3araJbHUN PO3B’SI30K JIHIKHOTO PIBHSHHS | TOPSIKY.
, 1+cosx

y + :
X +sin X
5. 3HailniTh 3araJibHUM po3B’A30K AUQepeHIianbHOro piBHAHHS |1 mopsiaky.

=1.
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y" =e?* +sin8x.
6. 3HaiaiTh 3arajJbHUM PO3B’A30K JIHIKHOTO OHOpPiAHOTO piBHSAHHSA |]

HOPSIZIKY.
y'-12y"'+11y =0.
Bapianm 26

1. Po3Br’sixiTh cucTeMy nudepeHIlialbHUX PIBHIHD:

X
=a;X+a,Yy,
SIKIIIO:

d
¥ 8y X+ayY,

dt

ay =2, &, =5 a =-1, a,=4

2. 3HalAITh 3aranbHUl po3B’A30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = cos5x cos8xdx .

3. 3HaiiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIATIbHOTO PIBHSHHS.
y?+x2y'=0, y(-1)=1.

4. 3HalaiTh 3araJbHUN pO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIIKY.
y'+y-cosx = ;sin 2X .

5. 3HailaiTh 3araJibHUM pO3B’A30K AU(EpeHIianbHoro piBHIHHS |1 mopsiaky.

y" =e® +Cos6X.
6. 3HalAITh 3araJibHU PO3B’S30K JIHIMHOTO OMHOPiAHOTO piBHSHHA |1

TIOPSAKY.
2y"-3y'+y=0.
Bapiant 27

1. Po3B’sikiTh cucTemMy nudepeHIiaibHUX PIBHSIHb:

dx
_t =apX+ayy,
q SIKIIO:
y
dt =a,uX+ayy,
ay, =1 a,=-1a;=-4 a,=1
2. 3HaiiaiTh 3arajbHUI pO3B’ 30K AUGEPEHITIATHLHOTO PIBHSIHHSL.
dy = sin 6x cos4xdx .
3. 3HailiiTh YACTUHHUN PO3B’A30K IU(DEPEHIIATBHOTO PIBHSHHS.
2(1+e)y y'= e*,y(0)=0.
4. 3HaiiaiTh 3arajbHUI po3B’SI30K JIHIHHOTO pIBHIHHS | mOpsAIKY.
V4 2x 1
X241 x*
5. 3HaiiniTh 3araJIbHUN PO3B’A30K AUQEpeHITiabHOTO piBHAHHS |1 TOpsiaKy.
y" =e"™ +sin3x.
6. 3HaWAITh 3araJIbHUM PO3B’S30K JIHIWHOTO OMHOpPiAHOTO piBHSHHS |1

HOPSAKY.
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y"'—6y' +5y=0.
Bapianm 28
1. Po3B’sokiTh cucTeMy audepeHIliaJbHUX PIBHSIHB:

dx_ a, X+a,y
dt 11 12 Y —
v _ A, X+a,Y
dt 21 220

a; =0, a,= 2,8, = 2, 8,=0

2. 3HaiiniTh 3araJIbHUM PO3B’sA30K NU(PEPEHIIATBHOTO PIBHSIHHA.
dy = cos4xcos13xdx .

3. 3HalAITh YaCTUHHHUMA PO3B’SI30K AU(EepEHIIaTbHOTO PIBHSIHHI.
(1+y)dx=(1-x)dy, y(-2)=3.

4. 3HaiiiTh 3araJbHUM PO3B’ 30K JIIHIHHOTO PIBHIHHS | TOPSAKY.

b Xy

y + 1 1.

5. 3HaiiniTh 3araJibHUM PO3B’A30K AUQEepeHIianbHOro piBHAHHS |1 mopsiaky.
y" =™ +c0s4X.

6. 3HaWAITh 3araJibHUM PO3B’S30K JIIHIHHOTO OMHOPiIAHOTO piBHSHHS |1

HOPSIIIKY.
y'+7y'-8y=0.
Bapianm 29

1. Po3B’sokiTh cucTeMy qudepeHIlabHUX PIBHSIHB!

dx
_'[ =apX+ag,y,
SIKIIO:

y
E =ayX+ayy,

ay =1 a,=2a;=4 a,=3

2. 3HaldiTh 3aranbHUMN PO3B’A30K TU(EPEHIIaTFHOTO PIBHSHHS.
dy = sin13xcos 3xdx .

3. 3HaiaiTh YaCTUHHUN PO3B’SA30K MU(PEPEHIIaATIbHOTO PIBHSHHS.
(1+x)ydx+(1-y)xdy=0, y(1)=L1.

4. 3HaiiaiTh 3arajbHUN PO3B’SI30K JIHIHHOTO pIBHIHHS | OPSIKY.

y’ — X = — M .
X X
5. 3HailniTh 3araJibHUM PO3B’A30K AUQepeHIianbHOro piBHAHHS |1 mopsiaky.
y" =™ +sin2x.
6. 3HalAITh 3araJibHUM PO3B’S30K JIHIHHOTO OMHOPiAHOTO piBHSHHS |1
MOPSLIIKY.
5y"+2y'-7y=0.
Bapianm 30

1. Po3B’sikiTh cucTeMy IudepeHiiaIbHUX PIBHSAHD:
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dx
_'[ =apX+agy,
SIKIIIO:

dy
E =ayX+ayy,

Ay =2, a,=5 ay=-1, ay=4

2. 3HalAITh 3aranbHUl po3B’A30K AU(PEPEHIIaTbHOTO PIBHIHHS.
dy = sin16xsin 2xdx.

3. 3HailiiTh YaCTUHHUN PO3B’SA30K U(PEPEHIIATILHOTO PIBHSHHS.
y2dx=e*dy, y(0)=1.

4. 3HalaiTh 3araJbHUN pO3B’ 30K JIHIKHOTO PIBHSHHSA | TOPSIKY.

y 2In x

X X
5. 3HailaiTh 3araJIbHUM PO3B’A30K AU(EpeHLiaNbHOro piBHAHHS |1 mopsiaky.

y" =e™ +cos3X.
6. 3HalAITh 3araJibHU PO3B’S30K JIHIMHOTO OMHOPIAHOTO piBHSHHA |1

IIOPSIKY.
3y"-5y' -8y =0.
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KOHTPOJIb 2

BAPIAHT 1.
1. [TocTanoBka KpaloBOi 3a/1a4i JJIsl 3BUYANHUX TU(EpPEHITIaTbHUX PIBHSIHD
2. Po3zg'soicimb memooom Kinyesux piznuyv Kpaiosy 3adavy
Y'Y+ A -x)y =x/(x*+3) ,y0) =0, y(I) = 0, 3 uncnom po3OuTTs
Bizpizka n=25. [loOyay¥iTe rpadik OTPUMaHOTO PO3B'A3KY.
3. Po3p’s3atu 3amaui Kot asst TpUBUMIpHOTO XBUJILOBOTO PIBHSIHHS

u, = azAu(t,x, v,z), t>0, (x,y,z)eE;, 3 MMOYaTKOBUMU YMOBaMHU:
uy =const, r=<ry,
u(0,x,y,z) = u,(0,x,y,z)=0;
0, r>rn,
BAPIAHT 2.

1. MeTton KIHUEBHX pI3HULG I JIHIAHUX JOA(EpeHLIAIbHUX PIBHSAHb
APYTOTO MOPSIKY

2. Po3zs'sicime memooom KiHyesux pisHuyb HeniHitine oughepenyiaivHe
pisusanus Opy2o2o nopsaoky y" - 2xy' - 2y =-4x, y(0) = 0, y(1) = 3.7 3 uucnom
pozoumms giopizka n = 20. I[lobyoyiime epaghix ompumano2o po3e'sasKy.
3. Po3B’s3atu 3ama4i Kouni a1 TpUBUMIPHOTO XBUIJIBOBOTO PIBHSIHHS
u, = azAu(t,x,y,z), t>0, (x,y,z)eE;,
uy =const, r=<ry,

3 noyatkoBuMHu ymoBamu: u(0,x,y,z) =0, u,(0,x,y,z) ==
0, r>rn,

Ie r:\/xz +y2 +2°, 1y = const > 0.
BAPIAHT 3.
1. Meron KIiHIEBUX PI3HULb IJIs HEMHIAHUX AudepeHIliaIbHuX PIBHSIHb
JAPYTOTO TIOPSIIKY
2. Po3B'sa3aTu METOIOM KiHIEBUX Pi3HMIbL KpaioBy 3amauy x2y"+xy'=1, y(1)
=0, y(1.4) =0,05661 3 unciom po36uTTs Bijapizka n = 10.
3. I3 po3B’s3ky 3anaui Ko

utt=a2Auiczu(t,x,y)+f(t,x,y), t>0a (X,y)EEz,

u(0,x,y) =¢(x,y), u,(0,x,y)=y(x,y), (x,y)€E,,
METOJIOM CITYCKY OJIep>KaTH pO3B’sA30K 3ajaui
u, = au. + czu(t,x) + f(t,x), t>0, xe(—0,+x),

XX —
u(0,x)=¢(x), u,(0,x)=y(x), xe(—0,+x0).
BAPIAHT 4.
1. TTocTaHOBKM KpalHOBHX 3a/1a4 JJIsl PiBHSAHb 3 YACTUHHUMU TIOXiTHHUMH.
2. Po3B's3aTu METOIOM KIHIIEBUX PI3HULIb KpalloOBY 3a1aqy
y" =(1-xy)/x*, (1) = 0, y(1.4) = 0,05661, 3 uncnom po30uTTs Bigpizka n = 10.
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3. HoBectu, 110 AJIs1 ICHYBaHHS B PIBHSIHHI
u, (t, M) =a*Au(t, M)+ cu(t,M), M =M(x;,x,,...,x,)

n n
IIOCKUX XBHIb u(t, M) =f(2aixi —btj, ze Zaiz =1, moBUIBHOI (popmu,
i=1 i=1
SIK1 TIOITUPIOIOTHCS 31 MBUAKICTIO @ B JJOBUTbHUX HaMpsIMKaxX, HEOOX1THO ¥ JOCHUTH,
mob6 ¢=0;
BAPIAHT 5.
1. TapmoniitHi QyHKIIT Ta €MUHICTH PO3B’ 3Ky 3aaaui Jlipixie Ass piBHSIHHS
Jlannaca.
2. Ilpoinrerpysarn APUIl u,, —4u,, +3u,, —2u, +6u,(x,y)=0;

3. Hosectu, mo npu c#0 B piBHAHHI (25) ICHYIOTh IUIOCKI XBHJI JOBUIBHUX
HAMPSIMKIB TOIIM-PEHHS 1 TOBUIBHUX IIBUIKOCTEH, 32 BUKJIIOUECHHSAM a, OJHAK X
(dopma He MOke OyTH TOBUIBHOIO, a € PO3B’A3KOM JU(EepEeHI1aTbHOTO PIBHIHHS

> ~12)f"(©0) + ef (@) =0, 0= éa,.x,. e

BAPIAHT 6.
1. Pi3HuueBi cxemu ais piBHsAHHS Jlamnaca.
2. Ipoiurerpysarn JIPYIT u ., + 6u,, +5u,,(x,y) =0;

3. 3HalTH byHKIIiO u(x,y), rapMOHINHY B oOmacri
G={(x,y):x>0,y>0,x+y<1}, sxa Ha mexi I 11iei 001acTi 3aI0BOJILHSAE YMOBY
Ulr=x2+y2

BAPIAHT 7.

1. Metop ciTok ajisi po3B’si3yBaHHs 3a1a4i Jlipixie.

2. Meronom Monte-Kapno 3naitt 3HauenHs U(0,4;0,2) rapMoHiiiHOT B
obmacti G ={(x,y): x>0,y > 0, x +y <1} dyskmii u(X,y), sxka va mexi I 1miei
00nacTi 3a10BONBHAE YMOBY U|g = X2 + Y2

3. Po3B’sa3aTi MeTONOM NPSAMUX PIiBHAHHA O2U/X*+%Ul A>=Xx+Yy B obnacri
O={(x,y):0=x<1,0<y<I}, axwo

{u(x,0)=0, u(x,1)=x+1, 0<x<I,

{u(0y)=y, u(L,y)=y, 0<y<I.

BAPIAHT 8.

1. Iteparitauii nmpouec Jliomana.

2. Tlpoinrerpysarn JIPHIT u ., — 2sin xu,,, — cos” xu yy —cosxu,(x,y)=0;

3. Po3g’sz3amu memooom cimox pisusauus 02Ul X°=All & 3 nouamxosumu ma
Kpamogumu ymoeamu

{u(x,0)=4x(x+3),0<x<3,

{u(0,1)=0,u(3,t)=0,0<t<c.

BAPIAHT 9.

1. Po3B’si3yBanHs 3ama4i lipixjie METOOM MOJICTIOBaHHS.
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2. IIpoinTerpysaru JIPUII x*u I yzu w —2yuy,(x,)=0, xy>0;

3. Po3B’3aTi METOOM NPAMUX PIiBHAHHA O2U/ X%+ Ul A°=Xx+Yy B obnacTi
O={(x,y):0=x<1,0<y<l}, axwo

{u(x,0)=0, u(x,1)=x+1, 0<x<l,

{u(.y)=y, u(Ly)=y, O<y=I.

BAPIAHT 10.

1. Meron Monre-Kapio.

2. Ipoinrerpysarn JAPUII3u,, — Su,, —2u,, +3u, +u,(x,y)=2;

3. Po3B’sa3aT MeTOOOM CiTOK piBHSAHHA O2U/AK*=AIlA 3 mouaTkoBMMH Ta
KpaOBHMHU yMOBaMH

{u(x,0)=4x(x+3),0<x<3,

{u(0,1)=0,u(3,t)=0,0<t<c0.

BAPIAHT 11.

1. MeToj CITOK JJisi pIBHSHHSI TETUIOTPOBIIHOCTI.

2. lIpoinTerpysaru JPUII

xzuxx —2xyuy, + yzuyy +xuy + yu,(x,y)=0, y=0;

3. Po3B’sa3aTl METOIOM IIPSIMUX PIBHSIHHS
02Ul X2+ 0%l dP=x+y
B oOnacti Q ={(x,y). 0<x <2, 0<y <2}, aKuio
{ux,0) =0, u(x,2) =x+ 2, 0<x <2,
{u0y) =y uy) =2y 0<y<2.
BAPIAHT 12.
1. Metop anrebpaiuHoi MPOTOHKH JIJIs1 PIBHSHHS TETLJIOMPOBITHOCTI.
2. TIpoinrerpysaru JIPYIT u,, —2u, —3u,, + 6u(x,y)=2e""".

3. Po3s’azamu memooom cimox pienanns 02Ul X*=All & 3 nouamkoeumu ma
Kpauosumu ymosamu

{u(x,0)=4x(x+3),0<x<3,

{u(0,1)=0,u(3,t)=0,0<t<c.

BAPIAHT 13.

1. Inmmi  miaxig 10 — HAOMMKEHOTO  PO3B’SI3yBaHHS — PIBHSHHS
TETJIOPOBITHOCTI.

2. 3HalTH PO3B’SI3KU 3a1a4y Kormi:

. 2 - _
Uy, + 2008 XU, —sin~xu,, —sin xu,, (x,y) =0,

u(x,sinx) =@(x), u,(x,sinx)=y(x);

3. Po3B’sa3ati MeTOIOM HPAMUX PIiBHAHHA O2U/X*+O%Ul A>=Xx+Yy B obnacri
O={(x,y):0=x<1,0<y<1}, axwo
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{u(x,0)=0, u(x,1)=x+1, 0<x<I,
{u(0.y)=y, u(Ly)=y, Osy<I.

BAPIAHT 14.

1. MeToj CITOK JiJ1s1 XBUJILOBOTO PIBHSHHSL.
2. 3HaifT po3B’ 3Kk 3a1a4 Korri:

3. Po3B’s13aTH METOJIOM TIPSIMUX PIBHSHHS
Ol X%+ 02Ul AP=x+y

B obnacti Q ={(x,y): 0<x <2, 0<y <2}, akuo
{ux,0) =0, u(x,2) =x+ 2, 0<x <2,
{u0y) =y u2y) =2y 0<y<2.
BAPIAHT 15.

1. MeTon npsiMux

2. 3naiiTu po3B’sa3ku 3a1a4 Kori:

4y2uxx +2(1_y2>¢xy “Uyy _li);z (Zux _uy):O’ u=u(x,y),

u(x,0) =(x), u,(x,0)=wy(x);

3. Po3B’s3aTu METOJOM NPAMUX PIiBHAHHS 02U/ X%+ 02Ul dy*=x+Yy B obnacti
O={(x,y):0<x<3,0<y<3}, sx110

{u(x,0)=0,u(x,3)=x+3,0<x<3,

{u(0,y)=y,u(3,y)=3y,0<=3.

BAPIAHT 16.

1. Moaudikaris ans piBastHHS [TyaccoHa.

2. 3naiiTu po3B’sa3ku 3a1a4 Kormi:

xzuxx —2xyuy, — 3y2uyy =0, u=u(x,y),

u(x,D=x, wu,(x,)=1

3. Po3B’s3aTi METOIOM NPSAMUX PIiBHAHHA O2U/X%+%Ul A>=Xx+Yy B obnacri
O={(x,y):0=x<1,0<y<1}, axuio

{u(x,0)=0, u(x,1)=x+1, 0<x<I,

{u(0,y)=y, u(Ly)=y, 0<y<I.

BAPIAHT 17.

1. [locTaHoBKa KpailoBOi 3a/1a4l 17151 3BUMAHUX AU(EpeHIIaTbHIUX PIBHIHb

2. Po3B'skiTh METOJIOM KIHIIEBHX PI3HUIb KPAMOBY 3a7a4y

Y XY+ A -x)y =x/(x*+3) ,y0) =0, y(I) = 0, 3 uncnom po3OuTTs
Bizpizka n=25. [loOynyiiTe rpadik OTpUMaHOTO PO3B's3KY.

3. Po3B’s13atu 3amayi Kol aj1s TpHBUMIPHOTO XBHIJIBOBOTO PIBHSHHS

U, = a’ Au(t,x,y,z), t>0, (x,y,z)e€E;, 3 MMOYaTKOBUMU YMOBaMHU:
uy =const, r=<r,

u(0,x,y,z) = u,(0,x,y,z)=0;
0, r>rn,
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BAPIAHT 18.

1. Merox KIHUEBUX PI3HULB JIs JIHIAHUX JudepeHIiaIbHUX pPIBHIHb
JPYTOro MOPSIKY

2. Po3zg'soicimb memooom Kinyesux pisHuyb HeliniliHe Ougepenyiaivhe
pisuanHA Opy2020 nopsadky y" - 2xy' - 2y =-4x, y(0) = 0, y(1) = 3.7 3 uucnom
pozoumms giopizka n = 20. Ilo6yoyiime epaghix ompumanozo po38'sa3Ky.
3. Po3p’s3atu 3agaui Kot asst TpUBUMIpHOTO XBUJILOBOTO PIBHSHHS

u, = azAu(t,x,y,z), t>0, (x,y,z)eE;,
uy =const, r=<ry,

3 noyaTkoBuMHU ymoBamu: u(0,x,y,z) =0, u,(0,x,y,z) ==
0, r>r,

Ie r:\/xz +y* 427, 1y = const > 0.
BAPIAHT 19.
1. Meron KIHUEBHUX PI3HULB s HETIHIMHUX AU(epeHliadbHUX PIBHSIHb
APYTOTO MOPSIKY
2. Po3B'sa3aTu METOIOM KiHIIEBUX Pi3HHMIb KpaioBy 3amauy x2y"+xy'=1, y(1)
=0, y(1.4) =0,05661 3 uncnom po36uTTs Biapizka n = 10.
3. I3 po3B’si3ky 3amaui Komri

u, =a Auxc’u(t,x,y)+ f(t,x,y), >0, (x,y)eE,,

u(0,x,y)=o(x,y), u,(0,x,y)=vy(x,y), (x,y)€E,,
METOJIOM CITYCKY OJIep>KaTH PO3B’ 30K 3ajadi

u, = a’u.. +ctu(t,x)+ f(t,x), t>0, xe(—0,+0),

XX —
u(0,x)=(x), u,(0,x)=y(x), xe(—0,+0).
BAPIAHT 20.
1. ITocTaHOBKM KpaoBUX 3a7ay ISl pIBHAHb 3 YACTUHHUMU TTOX1THUMH.
2. Po3B's13aT METOIOM KIHIEBUX PI3HULB KpPaliOBY 3aa4y
y" =(1- xy)/x%, y(1) = 0, y(1.4) = 0,05661, 3 unciom po36HUTTs Bigpizka n =
10.
3. Hosectn, 10 TUTSt ICHYBaHHS B PIBHSIHHI

utt(t,M)zazAu(t,M)+cu(t,M), M =M (x;,%5,...,X,) IUIOCKUX  XBWIb

n n . .o . .
u(t,M) = f(zal. Xx; — bz} ne Zaiz =1, nOBIIBHOT (POpMHU, SKI TMOMIMPIOIOTHCA 31
i=1 i=1
IIBHUJIKICTIO @ B JOBUILHUX HAIPsSMKax, HEOOX1THO M JOCUTH, 11100 ¢ =0;
BAPIAHT 21.
1. TapmoHiitHi pyHKIIIT Ta €MUHICTH PO3B’A3KY 3amadi Jlipixie amst piBHIHHS
Jlammaca.
2. Ipoinrerpysarn APYIT u,, —4u,, +3u,, —2u, +6u,(x,y)=0;
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3. Homectu, o npu c#0 B piBHAHHI (25) ICHYIOTH IUIOCKI XBHWJ1 JOBUIBHUX
HaTPSMKIB MOIIM-PEHHSI 1 TOBUIBHUX MIBUAKOCTEH, 32 BUKIIOUEHHSIM a, OJHAK iX
dbopma He MOke OYTH JIOBUIBHOIO, a € PO3B’SI3KOM JU(DEPEHITIATBHOTO PIBHIHHS

> ~82)f"(0) + f () =0, 0= éaix,- e

BAPIAHT 22.
1. Pi3auueBi cxemu i piBHsHHA Jlamnaca.
2. lpoinrerpysaru JAPUIT u,, + 6u,, + Su,,(x,y) =0;

3. 3HaliTu byHKIIiTO u(x,y), TrapMOHINHY B obmacri
G={(x,y):x>0,y>0,x+y<1}, sixa Ha mexi " 1i€i oGmacti 3aJ0BOIBbHSIE YMOBY U |r =
X2 +y2.

BAPIAHT 23.

1. Metop ciTok ajist po3B’si3yBaHHs 3a1a4i Jlipixie.

2. Meromom MonTte-Kapno 3Haiitn 3nHauenHs U(0,4;0,2) rapmoHiiiHOT B
obomacti G ={(x,y): x >0,y >0, x +y <1} dynkmii u(X,y), ska Ha mexi [ miei
001IacTi 3aT0BOJILHAE YMOBY U = X2 + Y2,

3. IIpoiarerpysaru JIPUI1 x*u o~ yzu w ~2yu,(x,)=0, xy>0;

BAPIAHT 24.

1. Meton Monte-Kapsio.

2. Tpoinrerpysarn APUIT3u . — Su,, — 2u,,, +3u, +u,(x,y) =2;

3. Po3B’s3aT METONOM IIPAMUX PIiBHAHHS 02U/ X%+ 02Ul &y*=x+Yy B obnacti
O={(x,y):0=x<1,0<y<l1}, axwo

{u(x,0)=0, u(x,1)=x+1, 0<x<I,

{u(0.y)=y, u(L,y)=y, O<y=I.

BAPIAHT 25.

1. Metoa ciTOK AJisl pIBHSIHHSI TEIJIOMPOBIIHOCTI.

2. llpoinTerpysatu JPUII
xzuxx —2xyu,, + yzuyy +xuy, + yu,(x,y)=0, y#0;

3. P03B’A3aTH METOIOM IIPAMHUX PIBHAHHS 02U/ X2+02Ul A°=x+y

B 06macti Q ={(x,y): 0<x <2, 0<y <2}, akmio

{fu(x,0) =0, u(x,2) =x+2,0<x <2,

{u(0,y) =y, u2,y) =2y, 0=y < 2.

BAPIAHT 26.
1. Metop anrebpaiuHO1 IPOTOHKH JIJIs1 PIBHSHHS TEIJIOMPOBITHOCTI.

2. TIpoinrerpysaru IPYIT u,, —2u, —3u, + 6u(x,y)=2e""".
3. Po3B’a3aTu METONOM MPAMUX PIiBHAHHS 02U/ X°+ 02Ul &*=x+Yy B 0obnacri

O={(x,y):0=x<1,0<y<I}, axwo
{u(x,0)=0, u(x,1)=x+1, 0<x<I,
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{u(0.y)=y, u(L.y)=y, 0<y<I.

BAPIAHT 27.

1. Iamm#t  maxig 10  HAOMMIKEHOTO  PO3B’SI3yBaHHS  PIBHSIHHS
TETUIONPOBITHOCTI.

2. 3HaiiT po3B’s13ku 3aaa4 Korri:

U, +2COSXU,, —sin? Xu,, —sinxu, (x,y)=0, u(x,sinx)=¢(x), u,(xsinx)=w(x);

3. Po3B’s13aTH METOJOM CIiTOK piBHSAHHA O2U/K*=AUlA& 3 MOYaTKOBMMH Ta
KpallOBUMHU YMOBaMH

{u(x,0)=4x(x+3),0<x<3,

{u(0,t)=0,u(3,t)=0,0<t<cx.

BAPIAHT 28.

1. MeTtoa ciTOK AJ1s1 XBHJILOBOTO PIBHSIHHSL.

2. 3naiiTu po3B’s3ku 3a1a4 Kori:

3. Ipointerpysaru JAPYII u,, — 2sin xu,,, — cos” xu yy —cosxu,(x,y)=0;

BAPIAHT 29.
1. Meton npsimux
2. 3HaUuTH PO3B’SI3KH 3ama4y Kormm:
2
4y2uxx+2(1—y2>¢xy—uyy y2(2ux—uy)=0, u=u(x,y),

_1+y
u(x,0)=¢(x), u,(x,0)=y(x)
3. Po3B’s3aTu METOJOM NPAMUX PIiBHAHHS 02U/ X%+ 02Ul dy*=x+Yy B obnacti

O={(x,y):0=x=<3,0<y<3}, axwo
{u(x,0)=0,u(x,3)=x+3,0<x<3,

{u@.y)=y,u(3,5)=3y,0<y<3.

BAPIAHT 30.

1. Moaudikartis ays piBasiHas [Tyaccona.
2. 3naiiTu po3B’sa3ku 3a1a4 Kori:

xzuxx —2xyu,, — 3y2uyy =0, u=u(x,y),
u(x,)=x, u,(x)=1

3. Ipoinrerpysaru JAPUII u,, — 2sinxu,, — cos? xu yy —cosxu, (x, ) =0;
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4 TIPOTPAMA HABYAJIbHOI JIMCLIUITIJITHA

Po3nmoais roagun

AyIIUTOPHHX Posnoaun
TOAUH 3a CEMCCTpaMHn
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Meta Ta 3aBIaHHSI HABYAJIbHOI TUCIHUIIIHA

Mera BHUBYEHHS MUCUMIUIIHM. Hasuanvna oucyuniina «Bubpani numanns
meopii oughepenyianbHux pigHaHbY € 0OHUM 3 KYPCi68 Npogecitinoi nio2omoeKu, ujo
3aknadac Gynoamenm ni020mosKu MOoIOOUX BUKIAOAYIE.

Tonoenow 11020 memoro ¢ 3ac60€HHA pI3HUX NIOX00I8 00 PO38 A3AHMHS
NPAKMUYHUX OOYUCTIOBANILHUX 3A0a4 | PO3YMIHHSA MEOpemuyHUX OCHO8 8UOPAHUX
numans meopii ougepeHyianbHux pieHsHb.

OcHoOBHe 3aBIaHHS KYPCY n0/1g2d€ y niocomosyi ¢haxieysi 00 6UKOPUCMAHHS
MamemMamudyHux Memooie Yy pobomi 8 YMO8ax OCBIMHbLO2O Npoyecy ma
MexXHON02IUHO20 NPOcpecy .

OTxe, HaBYaHHS JHUCHMIUIIHA CIpusie  (GopMyBaHHIO  TpodeciiHOol
KOMIIETEHTHOCTI BMITYCKHHMKA, sIKa TMO€JHYE Yy €001 MareMaTH4Hi 3HaHHS
MaiOyTHBOTO BYHUTENSI, HOTO TICMXOJIOTO-TICAAroTiyHy Ta METOIWYHY IIiATOTOBKY,
0COOHCTICHI SIKOCTI1, (JOPMYE 3AaTHICTh OPraHi3yBaTH HABUAJIbHO-BUXOBHUM MPOIIEC
Ha PiBHI Cy4YaCHUX BUMOT. A came, y IpoLeci BUBYCHHS IUCLUILUIIHA CTyAEHT Mae
3100yTH HACTYIHI KOMIIETEHTHOCTI:

Ilpozpamni Komnemenmuocmi

3azanvHi KomMnemenmHocmi

3K 1 AnaJgi3 i cuHTe3: 37aTHICTh /10 aOCTPAKTHOTO MUCJICHHS, aHami3y Ta
CUHTE3Y.

3K 2 IlpakTuyHa podoTa: po3yMiHHS MpeaMeTHOI o0nacTi Ta mpodeciitHol
TUSTTBHOCTI, 3JaTHICTh 3aCTOCOBYBaTH MpOQeCiiiHIi 3HAHHS y MPAKTUIHHUX
CUTYaIlisSIX, aHATI3yBaTH, JOCIKYBaTH Ta MMPE3CHTYBATH CBIA JOCBI.

3K 3 TBopuicTh Ta iHHOBAaIii: 37aTHICTH CTBOPIOBATH Ta TEpeIaBaTH HOBI
171ei, reHepyBaTH 1HHOBAIIMHI PIMIEHHS BIAOMHUX NpoOieM abo J0CHIAHUIIBKUX
CUTYyaIlil.

3K5 IndopmaniiiHi TexHoJIOrii: 3aCBOEHHS HOBHUX 3HaHb, OBOJIOAIHHS
Cy4YaCHUMH 1HQOPMAI[IHHUMU TEXHOIOTISIMH.
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Daxoei Komnemenmuocmi
OK 1 ®dyngaMeHTAJbHI 3HAHHSA Ta PO3YMIHHSI: 3JaTHICTh BUKOPUCTOBYBAaTH
CUCTEMHI1 3HaHHS 3 (PyHAaMEHTaJIbHOI MaTeMaTUKH, €KOHOMIKM Ta METOAMK iX
HaBYAHHS, (QyHIAMEHTaJbHI 3HAHHS 3MICTYy MIKUIBHOTO KypCy MareMaTuku
Cy4aCHOI IIKOJIH.
OK 2 IIpodeciiini HABUYKHU: 3/1aTHICTh 3aCTOCOBYBATH Cy4acHI METOAM M OCBITHI
TEXHOJIOT1i HaBYaHHS, aHaJII3yBaTH 0COOIMBOCTI CIIPUIHATTS Ta 3aCBOECHHS YUHSIMH
1 CTygeHTamMH HaB4YaJbHOI 1HoOpMAIll 3 METOI0 MPOrHO3y €(GEeKTUBHOCTI Ta
KOPEKIIii OCBITHBOTO TIPOIIECY.
@K 4 Bupimennsi mpo0JeM: 37aTHICTh 3aCTOCOBYBAaTH Cy4yacHI MaTeMaTHKO-
CTaTHCTUYHI METO/IM Ta MAaKeTH KOMIT IOTEPHOI MaTEMATHKH JI0 CTBOPEHHS 1 aHATI3Y
MaTeMaTUYHUX MOJEJNEH pealbHUX 3a/1a4 1 MpOIIECiB.
®K 5 Indopmaniiini ocBiTHI TeXHOJIOTII: 31aTHICTh JO BUKOPUCTAHHSA CYYaCHHUX
METO/MIB HaBuaHHs, MNoB’s3aHuX 13 BukopucTaHHaMm IKT 1 STEM texHomorii:
MyJAbTUMEIIHE HABYaHHS; KOMIT IOTEPHE MPOrpaMoOBaHEe HAaBYaHHS; 1HTEPAKTHUBHE
HaBYaHHS; JUCTAHI{IHHE HABYAHHS; BUKOPUCTAHHS [HTEpHET-TEXHOJIOTIH.

®K 8 AslbTepHATHBHA OCBIiTA: 31aTHICTH 3/1MCHIOBATH aHaJi3 Ta KOPEKIIIO
3HaHb Ta YMIHb YYHIB B yMOBax Ju(epeHIiiioBaHOrO HaBYaHHS, 3/aTHICTh
e(eKTUBHO MJIaHYyBaTH Ta OPTaHi30BYBaTH pi3H1 HopMH HEPOPMaTHLHOT OCBITH.

3a60aHHA 6UBUEHHA OUCUUNIIHU

3aBmaHHs ~ BUBYCHHS  JUCIUIUTIHM  BU3HAYAIOTHCA  MPOTPAMHUMHU
pe3ynbTaTaMi HaBYaHHS, a CaMe BUITYCKHUK MaricTparypu Ma€e ONmaHyBaTH:

I[IPH 1. 3HaHH4 Ta pO3YMIHHS OCHOB HAaBYAJIbHUX JIHUCLHUILUIIH
(byHIaMEHTAIBHOTO LUKITY.

I[IPH 3. 3HaHHA, 1m0 BIZHOCATBCA 10 0a30BUX 00JacTel MaTEMaTUKH Ta
€KOHOMIKH, B 00Cs131 JOCTAaTHOMY JJIS YCHIIIHOI pOOOTH y HAYKOBHX Ipynax.

[TPH 4. CnemnianizoBaHi KOHIIEITYalbHI 3HaHHS, HA0OYT1 y MPOIlECl HAaBYaHHS
Ta/ab0 mpodeciiftHOi MisUTBHOCTI HA PiBHI HOBITHIX JIOCATHEHB, SIKI € OCHOBOIO JIJIS
OpUTIHAJIBLHOTO MUCJICHHS Ta IHHOBAIIMHOI [ISJIBHOCTI, 30KpeMa B KOHTEKCTI
JOCITTHUITLKOT pOOOTH 3a OCBITHBOIO ITPOTPAMOIO.

[IPH 5. byayBatu mMareMaTWyHl MOJENi, aJIrOPUTMI3yBaTH PO3B’SI3yBaHHS
MaTeMaTU4HOI 3a1a4l.

[1PH 9. BukopucroByBaTu 610J10rpadiuHuii MONIyK, aHAJII3 Ta IHTEPIPETALIIIO
MaTeMaTUYHUX TEKCTIB 1 CTaTeéd METOAMYHOrO0 XapakTepy, 30KpemMa 13
BUKopucTanHaM HOBITHIX IKT.

[TPH 10. OpranizoByBaTH MOUIYK BIAMOBIAHUX HAYKOBUX JDKEpEN, AKi MalOTh
OesnocepeHe BIIHOUICHHS 10 (yHIaMEHTaJIbHOI MaTEMAaTHKHW Ta aKTyaJbHUX
po0JIeM METOIMKH 1l HaBYaHHS, B TOMY YHMCJI1 3 BUKOPUCTAHHSAM 1HO3€MHOI MOBH.

ITPH 12. AHnanizyBaTu OCHOBHI MiXOJW, TEOPil Ta KOHUEMIIT MTPEAMETHOTO
UKy JAUCUUIUIIH 3 MAaTeMaTUKU Ta EKOHOMIKM 3 YpaXyBaHHSIM ICHYIOUMX
MDKIIPEIMETHUX 3B’ S3KIB.
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I[TPH 13. Martu ysBJA€HHS PO Cy4YaCHUM MAaTE€MAaTU4YHUW amnapar, SKdAu
3aCTOCOBYIOThH B IPUPOJHUYUX HAYKAX, IHKEHEPHUX T4 EKOHOMIYHHUX

TIOCITKEHHAX.

ITPH 14. IIpoBoauTH HayKOB1 JOCIHIJKCHHS II1J] KEPIBHUIITBOM HAyKOBOI'O
KOHCYJIbTaHTa-HAaCTaBHUKA.

ITPH 15. MoaudikyBatu Ta CTBOpPIOBAaTH HOB1 OCBITHI Ta Gi3HEC-TIPOCKTH 3a
nomnomoroto IKT; nepenbauatu HOB1 OCBITHI TOTPEOH 1 3aMUTH.

I[TPH 16. Bubupatu Ta BiACTiAKOBYBAaTH HAWHOBIII JOCATHEHHS B TIEBHIM
o0yacTi MaTeMaTWK{, CeKOHOMIKM a00 METOAWKM HaBYaHHS MATEMAaTHKH,
B32EMOKOPHUCHO CIIJIKYIOUYHUCH 13 KOJIETaMHU.

ITPH 17. 3po3ymino 1 HEIBO3HAYHO JOHOCHTHU BJACHI BHCHOBKH, @ TaKOX
3HAHHA Ta MOSICHEHHS, IO iX OOIPYHTOBYIOTh, 10 (paxiBLiB 1 He(axiBIliB, 30KpeMa
710 0Ci0, sIK1 HaBYAIOThCS.

ITPH 19. YcBigoMiroBaTH HEOOXIIHICTH IMOJAJIBIIOrO HABYAHHS, BHUBUYEHHS,
aHaii3y, y3arajibHEHHsS Ta TMOLIMPEHHS TMEepPeIOBOr0 TEeAaroriuyHoro J0CBidy,
CUCTEMATHUYHO ITiJIBUIIYBAaTH CBOIO Mpodeciiiny KBami(dikallio
Teopemuuni 3nanns
CrynaeHT NOBUHEH 3HATH:

Tunu nudepenianbHUX piBHSAHB [-T0 MOPSAIKY.

Tunu nudepeHuiabHUX PIBHAHD BUIIUX MOPSIKIB.

Merton KiHIEBUX PI3HUILL JJIA JIHIMHUX JudepeHIlialbHUX PIBHSIHB APYTOro

MTOPSIIKY

MeTon KIHUEBHUX pPI3HUIL I HENIHIMHUX JU(EpeHLIAIbHUX PIBHSIHb

JPYTOTO TIOPSIKY

[TocTaHOBKM KpalOBHX 3a/1a4 JIJIsl PIBHSHB 3 YACTUHHUMH TTOX1THUMHU.

["apmoniitHl (yHKIIT Ta €IUHICTh PO3B’sA3KYy 3adaul Jlipixie ayig piBHSIHHS

Jlarmaca.

PizHunesi cxemu s piBHsHHSA Jlarmaca.

Merton ciTok jis po3B’si3yBaHHA 3a1a4i Jipixie.

ITepamiitamii mporec Jlibmana.

Heniniiini eneMeHTH i1 HENMIHINHI XapaKTePUCTUKU

dyHaaMeHTalIbHI €(DEeKTH, 0 AKUX IPUBOIUTH HENIHIHHICTD

HeniniliHuiA ocUMIsATOp 5K y3arajJbHEHa MOJIETb TEOPIi KOJIUBAHb

Heninilinuii ocuumnstop: Ga3oBuil mopTper

[Tpukiaay aBTOKOJIMBAILHUX CUCTEM

Ilpakmuuni yminna ma HaguuKu

CTyneHT MOBUHEH YMITH:

3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS Ta MPAKTUYHI HABUYKU 3 JUCHUILUTIHHU JI0

PO3B'sI3yBaHHS 3arajibHUX 1 MPUKIIAJAHUX 3a]1a4 Ta y MPAKTUYHIN JISUTBHOCTI (haxiBIIs.
Mixkaucuumiainapui  3B’s3kM:  xMmapHi TexHonorii Ta STEM-ocBira,

eJIeMeHTapHa  Maremarhka, MaremMatuunmii  aHamiz, IKT  (komm'torepHa

NSEEANENRN

S
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MaTeMaTuka), AudepeHiianbHl PIBHAHHSA, EKOHOMIKO-MaTeéMaTH4yHI METOIM Ta
MOJEIL.
3microBuii MmoayJsb 1.
UucenbH1 METOM TEOPil KpaiOBUX 3a/1a4
V3aeanvuenns oughepenyianvrux pisHsans I-20 nopsokxy.
3acmocysanus oughepenyianbHux pisHaHb [-20 NOpAOKY.
V3aeanvnenns ougepenyianvHux pisHaHb GUUUX NOPAOKIE.
3acmocysanns oughepenyianoHux pigHAHb SULUX NOPAOKIE.
V3aeanvnenns cucmem oughepenyianbHux pieHAHb.
llocmanoska «kpaiiosoi 3adaui. Memoo Kinyeeux pisHuyb O JIHIUHUX
ougheperyianbHUX pisHAHb 0pY2020 NOPAOK)
7. Memoo kinyesux pizHuysb 015 HeAHIUHUX OUGhepeHYiaIbHUX PIBHAHb OPY2020
NOpsOKY
8. Ilocmanosku Kpatiogux 3a0ay 05 PiHAHb 3 YACMUHHUMU NOXIOHUMLU.
9. I'apmonitini ¢ynxkyii ma eounicme po3e’si3ky 3adaui [ipixie 011 pieHAHHSA
Jlannaca.
10.Piznuyesi cxemu ons pisusauns Jlanaaca.
11.Memoo cimok oas po3e’azysanns 3a0aui [ipixie.
12.Imepayitinuti npoyec Jliomana.
3micToBHMi MOaY.Ib 2.
Teopist KOJTMBaHb
13.7Ipo npeomem meopii koausars
14.Heniniuni enemenmu i HeliHIUHI XapaKmepucmuKu
15. @ynoamenmanvui echexmu, 00 AKUX NPUBOOUMb HENIHIUHICMb
16. Heninitinuti ocyunsimop 5K y3azaibHeHa Mooeib meopii KoIueaH
17.Heninivnuu ocyunsamop. ¢pazosuii nopmpem
18.1Ipuxnaou asmoxkoausaibHux cucmem
@opmMy/JIIOBAHHS CHENiaJbHUX Ppe3yJbTaTiB i3 IX po3mogijioMm 3a
MOJYJISIMU NMPEICTABJIEHI HHXKYE:

ook wnE

Monymi 3MICT NIPOrPaMHOTO PE3yNIbTaTy HaBYaHHS
YucenbHi 30006y6au euwyoi oceimu 30amHuti
METOAM  Teopii v’ 110 abCTPaKTHOTO MHUCIICHHS, aHaJIi3y Ta CHHTE3Y.
KpaloBHUX 3aJ1a4 v/ 0 po3yMiHHS TpeaMeTHOI obmacti Ta mpodeciitHol

JUSTTBHOCTI,  3aCTOCOBYBaTHM  mpodeciiiHi ~ 3HaHHA Yy
OPaKTUYHUX CHUTyallsX, aHaJIi3yBaTH, JOCIIIKYBaTH Ta
MIPE3CHTYBATH CBINA JOCBIJ.

v/ CTBOpIOBATM Ta IepeJaBaTd HOBI ifei, TreHepyBaTH
1HHOBAIII1H1 pilIeHHS BIIOMHUX pobemM abo
JOCJTTHATIBKUX CUTYAIIH.

v’ BzaeMogistd y rpyIi, OLiHIOBAaTH Ta 3a0e3MeuyBaTd AKiCTh
BUKOHYBaHHUX POOIT.

v 10 3aCBOEHHS HOBHX 3HaHb, OBOJIOJIHHS CyYaCHUMH
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Monyi

3MICT NPOrPaMHOTO Pe3ylIbTaTy HaBYaHHS

1H(popMaLITHUMU TEXHOJIOT1SIMH.

IPOBOJAMTH CAMOOILIIHKY Ta aHali3 BJIACHUX JOCSTHEHbD,
3JIaTHICTh JI0O CAMOOCBITH Ta BIOCKOHAJEHHS MpoQeciifHmX
HaBHYOK.

MpUIMaTH aKTHUBHY y4YacTh B MOJIMIIEHH] CTaHy JOBKLIJIA,
3a0€e3MeYeHHs 3/I0pOB’Sl Ta TapMOHIMHOTO PO3BUTKY
JIOMWHU 3 BUCOKHM PIBHEM SIKOCTI, 30KpeMa 3a0e3MedeHHs
OXOPOHU KHUTTS 1 3I0pOB'S YYHIB Ta CTYICHTIB Y
OCBITHBOMY TIPOIIEC] Ta 1032 ayAUTOPHIN JiSTIBHOCTI.
BUKOPHCTOBYBAaTH CHUCTEMHI 3HaHHSA 3 (PyHAaAMEHTaIbHOI
MaTeMaThKd, €KOHOMIKM Ta METOAMK IX HaBYaHHS,
dyHIaMeHTallbHI  3HAHHS 3MICTy IIKUIBHOTO  KYypCy
MaTeMaTUKU Cy4aCHOT IIKOJIH.

3aCTOCOBYBAaTH Cy4YacHI METOAM ¥ OCBITHI TEXHOJOTI]
HABYAHHS, aHaJi3yBaTH OCOOJIMBOCTI CHPUUHATTA Ta
3aCBOEHHSI YUHSIMH 1 CTYJICHTaMH HaBYaJIbHOI 1H(OpMAIIii 3
METOI0 TMPOTHO3Y €(EKTUBHOCTI Ta KOPEKIIi OCBITHBOTO
poLecy.

3IMCHIOBATH TICUXOJIOTO-MIEArOTIYHUNA CYyIPOBIJ MPOLECY
HaBYaHHS, TMPOEKTYBaTH ULUIICHUNA OCBITHIM MpOLEC
HaBYaHHS, BUXOBAHHS Ta CAMOBIOCKOHAJICHHS YYHIB.
3aCTOCOBYBATU CYy4YaCHI MAaT€MaTUKO-CTaTUCTUYHI METOIU
Ta TAaKeTH KOMIT FOTEPHOI MaTeMaTWKH 10 CTBOPEHHS 1
aHaJli3y MaTeMaTHYHUX MoJelied peallbHuX 3a1ad 1
IPOLIECIB.

0  BHUKOPUCTaHHS  Cy4aCHUX  METOMlIB  HaBYaHHS,
noB’si3anux 13 BukopuctanusMm IKT 1 STEM rtexunomoriii:
MYJIBTUME/IIfHE HaBYaHHS; KOMIT IOTEpHE MPOrpaMOBaHe
HaBYaHHS, IHTEpaKTUBHE HaBYaHHS; NUCTaHIHE
HABYAHHS; BUKOPUCTAHHS [HTEpHET-TEXHONOT1H.
CIIUJIKYBAaTUCS JEpPKaBHOIO Ta 1HO3EMHOK MOBaMHU Yy
BIJIMOBIAHOCTI 710 npodeciiHoi cutyartii

Teopis
KOJIMBaHb

AN

30006y6au euwyoi oceimu 30amHuti

710 aOCTPAKTHOTO MUCJICHHSI, aHAII3y Ta CUHTE3Y.

70 PO3YMIHHS TIpeAMETHOi oOmacti Ta mnpodeciitHol
TISUTBHOCTI,  3aCTOCOBYBaTH  MpodeciiiHi  3HAaHHA Y
MPAKTUYHUX CHUTYyallisIX, aHaJII3yBaTH, JOCIIKYBaTH Ta
MIPE3CHTYBATH CBill JTOCBIJ.

CTBOPIOBAaTHM Ta TMepefaBaTH HOB1 1/, TeHepyBaTH
1HHOBAI1I1H1 piIIeHHS BIJIOMHUX pobaemM abo
JOCJIITHUTIBKUX CUTYAIli}.
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Momyi

3MICT NPOrPaMHOTO Pe3ylIbTaTy HaBYaHHS

v

v

v

B3aEMOJIISITH y TPYMi, OI[IHIOBATH Ta 3a0e3IeuyBaTH SKiCTh
BUKOHYBaHHX POOIT.

JI0 3aCBOEHHS HOBHUX 3HaHb,
1H(hOPMAIIHHUMU TEXHOJIOTISIMHU.
MPOBOJUTH CaMOOIIIHKY Ta aHaji3 BIIACHHUX JOCSATHECHD,
3ATHICTH O CAMOOCBITH Ta BIOCKOHAJIEHHS MpodeciitHuX
HABUYOK.

3aCTOCOBYBATH CyYacHI METOAM W OCBITHI TEXHOJIOTii
HABYaHHS, aHaJI3yBaTH OCOONMBOCTI CHPUUHATTA Ta
3aCBOEHHS YUHSMH 1 CTyI€HTaMU HaBYAJIbHOI 1HPOpMAIT 3
METOI0 TIPOTHO3Y €(GEKTUBHOCTI Ta KOPEKIli OCBITHHOTO
poliecy.

10  BUKOPUCTaHHS  CY4YaCHMX  METOJIB  HaBYaHHS,
noB’si3anux 13 BukopuctanusMm IKT 1 STEM texnomoriii:
MYJIBTUME/IMHE HaBUaHHS; KOMII IOTEpPHE MpOTrpaMOBaHe
HAaBYAHHS;  IHTEpAKTUBHE  HaBYaHHS;  JIMCTAHIIIIHE
HaBYaHHS; BUKOPUCTAHHS [HTEpHET-TEXHONOT1H.
CIIUIKYBaTUCS JEpKaBHOIO Ta 1HO3EMHOK0 MOBaMHU Yy
BIJIMOBITHOCTI A0 MpodeciiHOl CUTyalli

OBOJIOI{iHHSI CydaCHUMHA

CTpyKTypa Ta TEXHOJIOTYHA KAPTAa HABYAJIbHOI AU CHUILTIHA
TexHosor1YHa KapTa HaBYAJIbHOI TUCIUILTIHU

Ha 1 cemecTp
Buan 3aHaTh

Bcerworo

HaBuanpHi THXHI

123 @4 p (7 B89 100112

13

14

15

16

17

18

AynuTopHi

Jlexmmi

36

[ IpakTuyHi

18

JlaGoparopHi

[H MBI TyaBHI

[ToTo4. KOHTD.

KoHTp.pob

Mozyi1. KOHTp

M1 M2

3aXHCT KypCcOB

3axwuct 1abop.

Koncynprariii

Arecrarii

Al

Bcroro

o4
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aMOCTINHI

C

Kypc. IpoexT.

[ligmror. mo3aa66 3 B B B B B 4 4 4 4 4

Pozpax.-rpad.

KoHncynbrariii

Exckypcii

Bcboro 6613 B B B B B A4 4 4 @4 A4

Hapuanbhe
HaBaHTaxeHHs (1206 |6 (6 |6 6 (6 [7 [7 [7 |7 |7
CTY/ICHTIB

IlincymKkoBHii KOHTPOJIb — 3aJK
CTpyKTypa HABYAJIBHOI I CUUILTiIHA

Ha3Bu 3MicTOBUX MOZYIIB 1 TEM

KinekicTs rognu

neHHa ¢hopMa HaBYaHHS

YChOTO|Y TOMY YHCII1
a o |c.p. [Jlirepa-
Typa
1 2 3415 |6

3micToBuii MmoayJs 1.

3MICTOBUII MOAYJb 1. YACEJBHI METOAW TEOPII KPAMOBUX

3AJ1AY

1. V3acanvnenns ougpepenyianvrux pisnsans 1-20(6 2 11|13 |[11]8§1
NOpsOK).

2.  3acmocysanns oughepenyianbrHux pisHsaHb 1-20|6 2 (1 3 |[11]81
NOPAOK).

3. V3acanvnenns ougepenyianohux pieHsaHb uuyux|6 2 11|13 |[11] §2
NOPsLOKIS.

4.  3acmocysanus oughepenyiaibHux piHAHb SUUUX|O 2 11|13 |[11] §2
NOPsLOKIS.

5. V3aeanvuenns cucmem ougepenyianvrux|6 2 (1 3 |[11] §4
DIBHAHD.

6.  Ilocmanosxa kpaiiosoi 3aoaui. Memoo Kinyegux|6 2 11|13 |[11]§7
Ppi3HUYb 0Nl JIHIUHUX  OuepeHyianbHux pieHsHb

0py2020 NOPsOK)

1 2 3145 6

7.  Memoo Kinyesux pizHuyb Oas  HeAIHIUHUX|T 2 |1 |4 [[11]
ougheperyianbHUxX pisHAHb 0pY2020 NOPOK) §8

8.  Ilocmamnoexu kpauiosux 3adau 01 pieHsaAHb 3|1 2 1 4 |[3]
YACTMUHHUMU NOXIOHUMU. §1.1
9.  Tapmowniuni @yuxyii ma eounicmo po3e s3xy|l 2 1 |4 3]
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3a0aui /lipixne ons piensanns Jlannaca. §1.2

10.  Piznuyesi cxemu onsa pienauns Jlannaca. 7 2 11 |4 3]
§2.1
11.  Memoo cimoxk 015 po3e6 ‘a3yeanns 3aoaui /lipixne. |1 2 11 |4 3]
§2.2
12.  Imepayitinui npoyec Jliomana. 7 2 1 |4 3]
§2.3
Paszom 3a smicmosum modynem 1 78 (24112 142
3MICTOBHUU MOIVJIb 2. TEOPIS KOJIMBAHb
13.  [Ilpo npeomem meopii korusamnw 7 2 |1 |4 [6]§1
14.  Heninitini eflemenmu u HeniniuHi|7 2 |1 |4 |[6]
Xapaxkmepucmuxu §12

15.  ®@ynoamenmanvui epekmu, 00 AKUX npusooumo|l 2 |1 |4 |[6]8§3
HeNIHIUHICMb

16. Heninitinuti ocyunsimop sK y3a2aivHeHa Mooens|l 2 |11 |4 |[6]§4

meopii KOJIUBAHb

17. Heninitinuti ocyunamop: gpazosuii nopmpem 7 2 |1 |4 |[6]§5

18. Ilpuxnaou asmokoausaibHux cucmem 7 2 |1 |4 [[6]
§11

Pa3om 3a 3micToBMM MoyJiem 2 42 1216 |24

¥Yceboro roiuH 120 |36 |18 |66

CamocriitHa poboTa

VYMIHHS CTYJIEHTIB CaMOCTIMHO MpalOBaTh HAJl BUBYCHHSIM KOHKPETHOTO
npeaMeTa — BaKJIUBUA YMHHUK ITIIBUIIICHHS SIKOCTI IT1ITOTOBKH CTICIIJIICTIB.

CamocriitHa pobGoTa cTymeHTa (JeHHa Qopma HaBYaHHS) BKIIIOYAE
MIATOTOBKY JO TPAKTUYHUX 3aHSTh; CAMOCTIMHE OMNpAIfOBaHHS JOJATKOBOI
JiTeparypu Ta TUTaHb JUIsi CAMOKOHTPOJIO 3aCBOEHHSA 3MICTY HaBYAJIBHOTO
MaTepialy, a TakoX IIArOTOBKY pedepariB, €ce, JOMOBIAeH Ta CaMOCTIHHUX
JOMaIHIX (TBOPYMX) 3aBAaHb 3a TEMAaTUKOIO, IO HABEIEHO y METOAUYHHUX
BKa31BKax hi (o CaMOCTINHOT pobotu — Pexum JIOCTYITY:
http://www.dgma.donetsk.ua/metodichne-zabezpechennya-osvitno-profesiyna-
programa-serednya-osvita-matematika.htmil

Bpaxoeyrouu  ye, pexomendyromovcsi Hacmynui  gpopmu  opzaunizauii
camocmiinoi pooomu cmyoeHmig: ni020mMosKka 00 NPAKMUYHUX 3AHAMDb,
camocmiline Onpayl08ants 000amKo8oi 1imepamypu 00 mem JNeKYiluHo20 Kypcy i
NPAKMUYHUX (CEMIHAPCOKUX) 3aHAMb, A MAaKoxC Jimepamypu 01s Ni020Mmo6KuU
CAMOCMINIHO20 OOMAUHBbO2O 3A80AHHS, NIO20MOBKA 00Nosioell, pepepamis ma ece
30 MeMamuKxor JeKyitl i cemMiHapie, camocmiliHe ONnpaylo8anHs NUMAHb O
CAMOKOHMPOTIO 3ACB0EHHS 3MICMY JEeKYIUHO020 Mamepiany 3 Kypc).

IlepeJiik Tem JJ11 cAMOCTiHHOTO BUBYEHHS

1. V3acanvnenns ougepenyianvrux piguans I-20 nopsaoky ma euwux nopsokis.
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V3acanvnenns cucmem oughepenyianvHux pigHsHs.

3. Ilocmanosxka Kpauiosoi 3adaui. Memoo Kinyesux pizHuyb Oas AIHIUHUX
ougepenyianrbHux pieHsaHb 0py2020 NOPSOK).

4. Memoo xinyesux pisHuydb OJisl HEAIHIUHUX OUDePeHYIANbHUX PIBHAHb OPY2020
nopsaoky. Illocmanosku Kpailosux 3a0au 01 piGHAHb 3 YACMUHHUMU
NOXIOHUMU.

5. I'apmoniiini @ynxyii ma eounicmos po36’sa3Ky 3adaui /lipixae 01 pi6HAHHSA

Jlannaca. Pisnuyesi cxemu ons pieuauns Jlannaca.

Memoo cimoxk 01151 po36 'sa3yeants 3aoaui /ipixie.

Imepayiunuii npoyec Jliomana. Ilpo npeomem meopii Korusans

Heniniuni enemenmu ti HeaiHiuni Xapakmepucmuxu

DynoamenmanvHi egpekmu, 00 AKUX NPUBOOUMb HENTHIUHICMb

10 Heninitinuii ocyunsimop sk y3azanviena mMooeib meopii Koaueams

11.Heninitinuti ocyunsamop: ¢azosuti nopmpem. lIpuxiaou asmoxkoau8anibHux

© oo~

cucmem
Po3paxyHoK 4yacy Uil CaMOCTIiiTHOI pO0OTH CTyAIE€HTA 32 BUIAMH
No 3/mt KinbKiCTh
Bun pobotu
rOJTMH
¥ DnpairoBaHHS IPOTPaMHOTO Marepiany, mo
BHKJIAJIAE€THCS HA JICKITISIX
P [TinroTOBKA 10 MPAKTUYHUX 3AHSITh 10
3 BukoHaHHsT 1HIMBiAyaldbHUX 3aBlaHb (pedeparis,
TBOPYHUX, PO3paxXyHKOBO-TpadiuHux poOit, npe3eHTarriii L0
TOIIO)
4 [linroTOBKa /1O KOHTPOJBHMX 3axodiB (MOAy/lIbhHA b0
KOHTPOJIbHA p0o00Ta) i
0 [[inroTOBKa CAaMOCTIHHOIO JOMAIIHHOI'O 3aBIaHHS 16
Pazom b6

CamMmocriiiHa po0OoTa BHMKOHYETHCH Yy BiAIIOBIAHOCTI 10 METOAMYHHUX
BKa3IBOK 10 CAMOCTIiiHOI po00TH CTy/JeHTa.
. IHAUBIAYAJIbHI 3ABJIAHHS
MeTo10 1HIWBIIYaJIbHOTO 3aBIaHHS € TPYHTOBHE YCBIJIOMJICHHSI CYTTEBHUX
BJIACTHUBOCTEH OCHOBHMX TOHSTH KypCY, 3aKpIIUIEHHS OCHOBHUX TEOpeM  Ta
dbopMyBaHHS MPAKTUYHUX BMIHb CTY/ICHTIB.
BukoHaHHS 1HAMBIAYaabHOTO 3aBJaHHS Nependadac po3B’i3aHHS CTYICHTAMHU
3ana4 3 nocionuka [20] 3a HacTymHUMHU TeMaMHu:
1. V3aeanvnenmus ougpepenyianvrux pienans I-2o nopsaoxy ma euwux nopsoxie.
2. V3acanvhenus cucmem oughepenyianibHux pigHsHs.
3. Ilocmanosxka Kpaiiosoi 3adaui. Memoo KiHyesux pizHuyb Oas AIHIUHUX
ougepenyianbHux pigHsaHb 0pPy2020 NOPAOKY
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4. Memoo xinyesux pisHuyb OJisl HEAIHIUHUX OUDePEeHYIATbHUX PIBHSHb OPY2020
nopsaoky. Illocmanosku Kpailogux 3a0au 011 pIiGHAHb 3 YACMUHHUMU
NOXIOHUMU.

5. T'apmoniiini ¢yukyii ma edunicmov pose’s3ky 3aoaui /lipixne O piGHAHHS

Jlannaca. Piznuyesi cxemu 014 pieuauns Jlannaca.

Memoo cimok 011 po3e 'a3ysanns 3a0adi /lipixie.

Imepayiunuii npoyec Jliomana. Ilpo npeomem meopii konusans

Heniniuni enemenmu ti HeaiHiuni Xapakmepucmuku

DynoamenmanvHi egpekmu, 00 AKUX NPUBOOUMb HENTHILHICb
10 Heninitinuii ocyunsimop sk y3azanviena mMooeib meopii KoIueams
11.Heninitinui ocyunamop: ¢hasosuii nopmpem. Ilpukiaou asmoxonusanbHux

cucmem

MeTtoau HaBYAHHS

[linBuiieHHI0 €()EKTUBHOCTI BUBYEHHS KypCy CIpUSE€ BUKOPUCTAHHS
CUCTEMHU E€BpPUCTHYHOrOo HapuaHHs. [lepeBary cnijg Hagatu HacTymHuUM (opmam
HaBYaHHS:

a) JeKIii: iHhopMaTUBHI, aHATITUYHI, MPOOJIEMHI;

0) eBpUCTUYHUI CeMiHap, MPAKTUYHI1, JTA0OPATOPHI 3aHATTS, TPEHIHTH.

JloiliibHI METOAM HaBUaHHS: MO3KOBI aTakd, METOJ| MPOEKTIB, €BPUCTUYHI

Oeciau Ta IH.

Kpurepii oninroBanns. Kpurepiem yCninHoro npoxopkeHHs MiJCyMKOBOIO
OLIIHIOBAHHS € JOCSITHEHHS MIHIMaJIbHOrO MoporoBoro Oaimy. OuiHIOBaHHS
HaBYaJbHUX JOCATHEHb CTYJACHTIB 3IIMCHIOETbCS HA OCHOBI BUKOPHUCTAHHS
MOAYJIbHO-PEUTHUHTOBOT CUCTEMU OlLliHIOBaHHs. Po3mosin 0asiB 3a pi3HUMU BUIAMU
pOOIT Ta 1IKaja OI[iHIOBAaHHS MPECTaBIICH] Y Ta0IuIIl 9.

3aco0u ouniHwBaHHs. 3acO0M OLIHIOBAaHHS Ta METOAM JIE€MOHCTPYBaHHS
pe3yabTaTiB HAaBYaHHS 32 JAHUM KYpCOM € YCHI ONMUTYBAaHHS Ha MPAKTUYHHUX Ta
JEKIIIHHUX 3aHATTAX, TECTOB1 3aBlIaHHs, pedeparu, JOMOBIII, €ce, 1HIUBIAyalbHI
3aBAaHHS, TMCHMOBI KOHTPOJIbHI pOOOTH.

© oo~

Po3noais 0aJiB, IKi OTPUMYKOThH CTYAEHTH
: 3a cemecT o 1-i1 arecrarrii
baniB 3a ogHO —/—— P I[ - =
: KUIBKICTh KUIBKICTh
Big samgarrs  a0o | 3aHartda  abo
. | 3aHATH abo | cyma 3aHATH abo | cyma
KOHTPOJIBHOTO 3aXOJy | KOHTPOJIbHUMN . .
saxin KOHTPOJIbHU | OasiiB KOHTPOJIbH | OamiB
X 3aX0/1B X 3aXO/I1B
InuBinyanbHe
AHBLLY 20 2 40 1 20
3aBJIaHHS
[TinroToBka pedepary | 20 1 20 - -
Momyn. KOHTp. 20 2 40 1 20
Bceroro 100 40
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3a yd4acTh y HayKoBid poOOTI, BHBYEHHS CHEIllaJbHOI JITEpaTypu 1
noruOIeHe BUBUCHHS KypCy CTYJAEHTY MOXKYTh MPU3HAYATHUCS JOAAaTKOBI Oamu, ane
He Oubie Hix 10 6aniB.

IIIkana oiHIOBAHHSA

Cyma O11iHKa 32 HAIIOHAJIHHOO IIIKAJIOI0
OaJtiB 3a BCI BUIHA -
HABYATILHOI JUIS €K3aMeHY, KypCOBOIQ AL 34Ky
JUSUTBHOCTI npoeKkTy (poOOTH), MPAKTUKU

90 - 100 BIIMIHHO 3apaxoBaHO

74-89 no0pe

55-73 3aJ0BLIBHO

0-54 HE3aI0BLIBHO HE 3apaxoBaHO

PexomengoBaHni indopmaiiiHi 1Kepesia
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20. 3io6a M. B., Kapnenko JI. M., UYepckoBa O. B. Jludepenmiaibhi
PIBHSIHHS Ta iX cucTeMu. 301IpHMK 1HIMBIIyalbHUX 3aBAaHb: HaBy. mociOHUK
IUTs CTyAEeHTIB By31B.— CIllOB'sIHCBK, 2017.
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Kypc Bigeonekiiii
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