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Kurepwunimoa Co03

ABBIPKBI KYHZI® KOTOPKY OKYY aWljapIblH alfblHAa OKYTYYHYH CalaTblH
KOTOpynaTyy kaHa TYHHeJYK ACHIIIETH KOrOpKY OMIMMIYY, KBATU(PUKALMITYY
aauc KaapiapAel Aasploo Macelecu Typar. AJl ydyyH OYTYHKY KYHAO OKYTYY
MPOIIECCUHIC KPEAUTTUK CHUCTEMaHbl KOJJOHYYy HETH3TH MaceselepicH 0oy
cananar. Kpenutrtuk cucrteMa 00roHYa OKYTYYHYH HETU3U 0OJIyT, OKYY MPOIIECCUH/E
CTYICHTTEPANH 63 alJIblH4a UIITOOCYH YIOIITYPYYy 3cCenTener. O3 anablHya UIITHH
©3reueNyIy JKEKEeUe WINTeere, CUCTEMANYYJIYKKa, Y3TYJATYKCY3IYKKe JKaHa
KOHOKOMINH TaTaajara ©TyyY MyHes3re 33 Oojiyyra THHHUII. O3 ajjblH4a HUIIl OKYY
UIIIMEPAYYJIYTYHYH OapablK TYpPYH, CTYICHTTEPAWH NaspIbIKTAPHIHBIH CalaThiH

YKaHa ayIUTOPUSIIBIK CA0AKThIH HATBIMKANYy OTYIYIIYH KaMTBIMT.

Koiprei3 PecryOnukachiHBIH MaMJIEKETTUK OWIMM OepyYHYH CTaHAapTBHIHBIH
HerM3uHAEe OakajaBpUaTThIK OwinM Oepyy OeqymMyHA®, SH HETU3THCH ap Oup
aJIVCTUKTUH CTYAEHTTEPHHHUH 63 aJIIbIHYA JaspJaHyyCyHa OKYY IIaHbIHBIH 40%1aH

KEM 3MEC caaThbl OOTYIITYPYITreH.

MareMatukagaH CTYACHTEPJIMH O3 alJblHYa HINTOOCY YYYH ajapAblH ap

OMpHHE THELIENTYY MUCAI-MaceIepaAn TY3YIl YbITYy Tasarn KbUIbIHAT.

CyHylI KbUIBIHYYYY YCYJAYK KOJJOHMO YIIYJ MUIAECTTEPAU YEUYYTe xKapaam
oepeT. Al ©3 HUMHE MaTEMaTUKAaHbIH KaTapJjiap TEOPHUSCHIH kaHa AuddepeHuaiabK
TeHaeMmenep OeaymMaepyH KaMmTeiiT. CTyHeHTTEpIWH 63 ajiJAblH4a HIITEePUH
aTKapyyra >KeHWI 00JIyyCcy YYyH KOJJOHMOJO HETU3TW TYIIYHYKTep, (popmynanap
’aHa ap Oup OesiymMre THEIIENYY MHUCAIIAPAbIH YbITapbUIBIIITAPEl TOJYTY MEHEH
Oepwinau. An Mucalaap >KaHa KOHYTYYJep CTYACHTTEPAHUH >KaJIbl TEOPHSUIBIK
OwimMIepuH OexkeMJieere, MaTeMaTUKaJIbIK MaJaHUSATBIH OCTYPYYr'® >KaHa
MaTeMaTUKaJIbIK annaparrbl ap KaHJalh M acenelepAd ublrapyyla NailjajlaHyy

OMJITHUUYTUKTEPUH OHYKTYPYYT® KOMOK OepeT.



KonmonMmo pasipaana Typrad aiuCTUKTEP/IUH ©3r6U6IyKTOPYHO Kapailia
MaTteMaTuKa aIUCTUTHHE KaHa MaTEeMaTUK 3MEC aUCTUKTEPINH MaMJICKETTHK

TUIITYY pOTrpaMMasapblHbIH HETU3UHAE TY3YIaY.

Yeynayk KOIA0OHMO KOTOPKY OKYY >KalJIapbIHBIH OaKaIaBpHATTHIK JKaHa
JTMCTAHTTHIK OOTYMAOPYH©® OUIIUM AJIBIIITIKAH CTYJICHTTEPIMH 63 aJlIbIHYa UIITOOCY

YUYH CyHyLITajnar.



§1. /lapasicanyy kamapaap.

Nel-10. Japaxayy KaTapjapAblH KbIiiHAJYY HHTEPBAJAAPbIH TANKbLIA.
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82. luppepenuuanovik menoemenep.

bupunuu mapmunmezu ougghepenyuandvik menoemenu unmezpanoazolia.

Kopcomme': JlnbdepeHnaniplk TCHIEMEHH WHTETPAA000 TOMOHIOTIIOPIY

aHBIKTOO KEPEK.

1. TennmeMeHnH THOUH;

2. Tennemere THEMICNYY yCYAApIbIH HETU3WH/IEC aHBIH YKAJIITbI
YBITapbUIBIIIbIH;

3. TennmemMeHuH OamTamnKbl MAPTTH KAHATTAHABIPTAH JKEKEUe

YbII'BIPBUIBIIIBIH,

bupuaun TaprunTern nuddepeHnuaIIbIK TeHASMEIepANH THOMH aHBIKTOOTO KaHa
ayapJpl YbITHIPYyTa KOPCOTMOIIOPIYH TabIUIIachl

Ne | Iu¢ppepenumnangbix Tennemennn Yeirapyyra
TeHJeMeJIepAHH TYPY aTAJBINILI KOpPCOTMO
1. | M(x)-N(y)dx+M,(x) - Ny(y)dy =0 O3repyaMenepre M(x) 4, N9y
y=0
QXKBIPOOUY M, (x) " N(y)
2. y = f(l) bup Texryy ¥= t OpZLyHa KOKOCY
X
3. | y+P(x)-y=Q(x) y ’aHa y' Ke Kapara| Y=U9
CBI3BIKTYY opAyHa KOOCY
4. | xy+P(y)-x=0Q(y) X JKaHa X Ke Kapara | x=ug
CBI3BIKTYY
OplyHa KOKCY
5 | y+P(x)y=Q(x)-y" MbiHma n=0 | BeprymmHun y™ =t opayHa
J)KaHa n#1 TCHACMECH KOIOCY
6. | M(x;y)dx+N(x; y)dy =0 Tonyk u=M(x;y)dx+e(y)
oM (x;y) _ oN(x;y) muddepentmangarsr | |v=N(xy)dy+w(x)
ONNy ox nuddepeHImanIblK | U=cC
TeHJIEME OplyHa KOKCY




Ackepmyy: Orepae mudpepeHInANABIK TEHAEMe OUp HeUe TUTIKE TUHeNeayy 00JIco,
aH/a anapAbplH MIMHEH JH )KOHOKOWYH TaHalM alyy Kepek.

Nel-10. bepuaren AU pepeHIHATABIK TEeHJAEeMEHUH KA bl
YBITAPbLIBIIIBIH TANKbLIA.
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In‘2 - yz‘ ==+ C — KaJIbl YbITaPbUIBILLI.
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ESE
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arctgy = —arctgx + C — >KaJIsl YbIT'aPBbIJIbIIII.

Nel-12. Ixunuu mapmunmezu mypaxmyy Koigpuyuenmmyy ouggepenuyuanovik
meHnoemenepou unmezpandazolid.
Nel. y"+y'=0; y(0)=1 y'(0)=0
MyHe31eryd TeHIeMeH! TY3YT, aHbIH TaMbIpJIapbiH Ta0a0bI3:

y =e"; y'=ke; y'=k%*" Tak, kak e =0

k’e* + ke =0
k?+k=0
k(k-1)=0

k, =0; k, =1

y =C, + C,e* —3KaJIbl YbIrapbUIbILII.
Bamrranker mapTTappl KaHATTaHABIPTAH KEKEUE YbITAPBUIBIIITH TA0A0BI3:

y=C, +Ce™
y'=-Ce”

{y(0)=1 :{cl+c2:1:>{c1:1

~C,=0 C,=



y =1—KeKeue YbIrapbUIBIIIL.
N2, y"+6y' +2y=0; y(0)=1 y'(0)=0
MyHe310ry4 TEHIEMEHHU TY3YII, aHbIH TAMBIPJIAPHIH Ta0a0bI3:
y =e*; y'=ke*; y'=k%* Tak, kak e =0

k?+6k+9=0; k,, = % =-3; y(x)=(C,x+C,)e> — KaJIbl YbIrapbLIbILI.

Bamrranke! mapTTapapl KaHATTaHIBIPTaH KeKede YbIrapbUIbIIITapabl TA0A0BI3:
y'(x) =Cre™ +(Cx+C,) - (-3)e™
y(0) =1, C,=1L C,=1
y'(0)=0; |C,+C,=3 |C, =2
y = (2x +1)e"* — jKeKeue YBITaAPBLIBIIIL.
MNe3. y"—8y' +16y =0; y(0)=6; y'(0)=5

MyHe3aeryu TeHJIeMeHHU TY3YT, aHbIH TaMbIpJIapblH Ta0a0bI3:

y =e*; y'=ke"™; y'=k%* Tak, kak e* =0

k? -8k +16=0; k,, =4. y(X) = (C,x+ C,)e"™ — aJIbl YbITaAPbIIbIIIL.
Bamrankel mapTrapabl KaHATTaHIbIPTaH KEKeUe YbIrapbLIBIIIThH Ta0a0bI3:
y'(x) =C,e™ +4(C,x+C,)e"™
y(0) =6; C, =6 C,=6
y'(0)=5; C,+4C, =5 |C,=-19
y = (6-19x)e** — JKeKeue UbIrapbUIbIIIL.
Ned. y"—4y'+5y=0; y(0)=2 y(0)=3

MyHe3aeryd TeHIeMEHHU TY3YI, aHbIH TaMbIpJapblH Ta0a0bI3:

y =e"; y'=ke"; y"=k%*" Tak, kak e =0
k2—4k+5=0
k,=5k,=-1

y(x) =C,e* +C,e™* — KaJIbl YbIraPbLIBIIIL.

bamrrankel mapTrapabl KaHATTaHBIPTaH KEKeUYe YbIrapbUIBIIITH Ta0a0bI3:



y'=5C,e™ —C,e”™
y(0)=2; (C,+C,=2 C, =
= =
y'(0)=3; 5C,-C, =3

olo |~

C =

5 sx 1«
y=—€" +—e* — JKeKe4e YBITaPBLIBIIIL

N5, y"+4y'=0; y(0)=5 y'(0)=4

MyHe3aeryd TeHIeMEeHHU TY3YT, aHbIH TaMbIpJapblH Ta0a0bI3:

y =e; y'=ke"; y'=k%* Tak, kak e* =0
k?+4k =0

k(k+4)=0

k,=0; k,=-4

y(X) = C, + C,e™ — yKaJIbl YbIrapbUIBIIIL

bamranksl mapTrapabl KaHATTAaHABIPraH >KEKCYC YbITapbIJIBIIITEI TabaOokI3:

V() =-4C, e

C,+C,=5 [C =6
C,=-1, C,=-1

y =6—e " — jKeKeue YbIrapbUIBIIII.
M6. y'+2y'=0; y(0)=7;, y'(0)=6

MyHe3aeryd TeHIeMEeHHU TY3YT, aHbIH TaMbIpJapblH Ta0a0bI3:

y =e“; y'=ke'; y'=k’e" Tak, kak e =0
k?+2k=0
k(k+2)=0
k,=0; k,=-2

y(x) = C, + C,e > — KaJIbl YbITaPbUIBIIII.

bamrranke! mapTrapabl KaHATTaHIBIPraH KEKEUYe YbIrapbUIBIIITH TA0a0bI3:

y'(X) = _Zcze_zx
C,+C,=7 C, =10
C,=-3 C,=-3



y =10—3e™** — JKeKeue YbITaPbLIBIIIL.
Ne7. y"+2y=0; y(0)=1 y'(0)=0
MyHe31eryd TeHIeMeH! TY3YT, aHBIH TaMbIPJIapbiH Ta0a0bI3:
y =e*; y'=ke™; y'=k%* Tak, kak e* =0

k?+2=0
k?=-2
K, =+v-2

y(x) =C, cos N C,sin J2x - xKanmbl YBIrapbUIBILIL.

bamTanksl mapTTapAbl KaHATTaHAbIPraH JKEKCUYC YbII'apbIJILIIIThI Taba0bI3:

y' = —/2C,sin+/2x +~/2C, cos+/2x
C,=1
C,=0
y(X)=cos~/2x — KeKeue UbIrapbUIbILL
Ne8. 2y"+y'=0; y(0)=4;, y'(0)=2
MyHO316ry4 TEHIEMEHH TY3YII, aHBIH TAMBIPJIAPBIH Ta0a0bI3:
y =e*; y'=ke"; y'=k%* Tak, kak e* =0

2k? +k =0
k(2k +1) =0
k =0

X
y(x) =C, +C,e ? — KaJIbl YbITapbUIbIII.

bamranksi mapTTrapAbl KaHAaTTaHAbIPraH JKCKCYC YbITapbIJIBIIITEI TabaOokI3:

1 X
y(x) = _Ecze 2



y(x)=8- 4e% — JKE€KeYe YbIrapbUIBIIII.
Ne9. y"-4y'+3y =0; y(0)=3; y'(0)=7
MyHe31ery4 TeHIEeMEHHU TY3YT, aHBIH TaMbIPJIapbIH Ta0a0bI3:
y =e*; y'=ke"; y'=k%* Tak, kak e* =0

k? -4k +3=0
_4%2

1,2 2
k,=3; k, =1

y(x)=C,e* +C,e* — JKarbl YbITapBUIBILIL.

bamrranke! maprrapabl KaHATTaHBIPIaH KEKeUYe YbIrapbUIBIIITH TA0a0bI3:

y'=3C.e* +C,e*

{ym)=3:3{cr+cz=3 :j{cz=3—cﬁj{c2=1

y'(0)=7 " |3C,+C,=7 " |C,=2 C, =2
y =2e¥ +e* — KeKeue YbIrapbUIBIIIL.
M10. y+y'=0;  y(0)=L%  y(0)=0

MyHe3aeryd TeHIeMEeHHU TY3YI, aHbIH TaMbIpJapblH Ta0a0bI3:

y =e"; y'=ke"; y'=k%* Tak, kak e* =0
k?+k=0

k(k+1)=0

k,=0; k, =-1

y(x)=C, +C,e ™ — »aJIIIbl YbIrapbLIbIIIL

bamrranke! mapTrapibl KaHATTaHIBIPTaH KEKeUYe YbIrapbUIBIIITH TA0a0bI3:

y'(X) =-C,e”
{y@)=1:3{c,+02=1:>{c1:1
y'(0)=0 " |C,=0 C,=0

y(x)=1- »KeKeue YbIrapbUIBIIL.

ML y"+y' =2y =0, y0)=1  y(0)=2



MyHe3neryd TeHAEMEHHU TY3YII, aHbIH TaMbIpJIapbiH Ta0a0bI3:

y=e% y'=ke; y'=k’e" Tak, kak e =0
k?+k-2=0
-1+£3
Kio = 2
k,=1 k,=-2

y(x)=C,e* + C,e™ — KaJIbl YbIrapbUIBILIL
BaiTanksl maprrapbl KaHaTTaHbIPraH JKEKede YbIrapbLIbILITE Ta0a0bI3:

y'(x)=Cee*-2C,e ™

4
C,+C,=1 C=1-C, |G=3
= 1 =
C,-2C,=2 C,=—= 1
3 C,=--
3
4 X 1 -2X
y=§e —ge — JKCKEUC qblraprHbIHJ.

12. y"+9y=0; y(0)=1  y(0)=0
MyHe310ry4 TEHIEMEHH TY3YII, aHbIH TAMBIPJIAPHIH Ta0a0bI3:
y =e*; y'=ke"; y'=k%* Tak, kak e* =0

k*+9=0
k?=-9

k., =+v-9
K., = +3v-1

y(x)=C, cos3x + C, sin3x — KaJIMbl YbIraPbUIBIILL

bamranksr mapTrapJbl KaHATTAHABIPraH >KEKCYC YbITapbIJIBIIITEI TabaOokI3:

y'=3C, sin3x +3C, cos 3x

{y(0)=1 :{cfl

y'(0)=0 "[C, =0

y = C0S3X — JKCKEUC YbITapblIbIII.



81.1. CreneHHbIE PSBI.

HajiiTn MHTEpBaJ CXOAMMOCTH CTEIIEHHBIX PS/I0B.
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HuTepBan cXOAUMOCTH: — % <X< % :
n+1 X" 3 2 4 3
. = +—2X +—3X +...
3 3 3

. |a
[Ipumensiem mnpusHak [lamambepa R = lim|—"

n—oo an+1
n+1
im | & im | 3" im N+1 3"-3
R:I n :I = . :3'1:3,R:3,
n—o T n—o0 n+2 n—o 3n n+2 | |
3n+1

NHTtepBan cxoquMocTu: —3< X < 3;

lx+ 1 X2 + 1 X3 +...

Ne3. =
4 2.4 3.4

. |a
[Ipumensiem npusHak [lamambOepa R = lim|—

n—o a

n+1



1

R=im | & | _im n-4" _im _1 (n+1)4™
n—o n—o 1 n—o n4n 1
n+1 [E—
(n+14m™

HNuTepBan cxoqumocTu: —4 < x < 4;

2 L2, 2 s
Ned, ==X+ =X+ =X+
SR

. |a
[Tpumensiem mpusHak Jlamambepa R = lim|—"

e an+l
2n
R I a, | _lim \/3_n _lim 2" 3™ _
n—o an+1 n—o 2n+1 n—o \/3_n 2n+1
/3!’14—1
e 2 TB_AB L |
mr e o2n2 20 2|
. 3 3
NuTepBai cX0auMOCTH: Y <xX< -
s, 3L x”:1x+izx2+i3x3...
~='n-5n 5 25 3-5
[Tpumensiem npusHak [lamamGepa R = lim—"
o an+1
1
R=fm [ & | i n-5" _im _1 (n+1)5"-5
n—w an+1 n—w 1 n—o n- 5,-, 1
(n+1)5"*

HNHuTtepBan cxoquMoCcTH: -5< x<5;

2 3

X i 14

. |a
[Ipumensiem mpusnak JlamambGepa R = lim—

n—ol q

n+1

=4 R=|4|

_ plim
~ Ynow

n+1

35

R =15



R = lim-2| = Iim \/fl lim-2. Vrn‘+1 _1lpyn+l :1.123; R:‘_
n—oo an+l n—o n—o \/ﬁ 2".2 2 now \/ﬁ 2 2 2
n+1
. 1 1
HNHuTepBan cxoquMoCTH: ) <x< 5
3 ¥, 3,
Net. x+—x +—X"+
D e
[Tpumensiem npusnak [lamamGepa R = lim—"
o an+l
3
R —lim |an|:Iim \/Z—n:Iim 3 \/z_n\/i_ﬁ R:Q'
n—o0 an+]_ n—o0 3n+]_ n—o0 \/z_n 3n 3 3 3 1
2n+1
HNuTepBan cxoauMocTH: —?2 <X< g;
0 2 3
Nog. Z NSRS ANV I
Zonil " 305 7
[Ipumensiem npusHak [lamamOepa R = lim &
n—oo an+l
A
R —lim |an|:Iim on+l im (" 2n+3 1 Rzi'
n—o n+1 n—o ndl  ~ now n 1 ’
a 7 on+l 77 7 7
2n+3
) 1 1
HNuTepBai cXxoauMoCTH: - <x< -
Ne9. ) n+nZ X" =§x+i2x2 +%x3 +..
= 4747 4
[Ipumensiem mnpusHak [lamamGepa R = lim|- 2
n—oo an+1
n+2
R=Iim | an :Iim 4” =Iim n+2.4n'4= .Iim —n+2=4-1=4 R=|4|
n—o arHl n—ow n+3 n—o 4n n+3 n—o n+3 1 1

4n+l



HNuTepBain cXxoauMocTu: —4 < x < 4;

Nel0. Z n+2 X" :§x+ix2+ix3+...
Zan+5 9 13" 25

[Ipumensiem mpuszHak [lamamGepa R = lim &
o an+1
n+2
R lim| 2| — fim 40+5 _ i, (+2X4n+9)
Nn—) an+l n—»o0 L—FB n—»o0 (n + 3)(4n + 5)

4n+9

HNuTepBan cxoquMocTu: —4 < X < 4;




82.1. lugpgpepenyuanvnoie ypasnenus.

Ykazanua: npu pemennn 1uddepeHIHaaTbHOr0 ypaBHEHHs HYKHO.

1. Onpenenutp, K KAKOMY THUITY OHO MPUHAJICKHUT, TAOIUIIA HEKOTOPHIX TUIIOB
auddepeHInaIbHbIX YpaBHEHHUH IEPBOTO MOPsAKa MPUBEICHA HUXKE,

2. Haiitu obmiee perieHne wiv o0muid HHTErpall ypaBHEHUS METOIaM,

pa3paboTaHHBIX JUIsl TAKOTO TUIA YPABHEHUIA;

3. Haiit yacTHOE pelieHus UiIu YaCTHBIN UHTETPa, YAOBIECTBOPSIOMIUNA STOMY

YCIJIOBHIO.

Ta0muna

HuddepeHunanbHbIX ypaBHEHUN MEPBOro MOPSAKA U YKA3aHUS K UX PEUICHUIO

Bun audg¢epeHunanbHOro
YPaBHEHUS

Ha3zBauus
YPaBHEeHMS

Yka3aHusl K pelieHu o

1. | M(x)-N(y)dx+M,(x)-N,(y)dy =0| YpaBHerus c (x) (%) o
dx + dy=0
pasieeHHBIMH (%) N(y)
HIeEpEMEHHBIMU
2. y'= f( y J OnHopoHOE [MToncTraHoBKa
X
Yt
X
3. | y+P(x)-y=0Q(x) Jluneitnoe [ToxcTaHOBKA
OTHOCHTEILHO YH Y y=ud
4. | x'+P(y)-x=Q(y) Jluneitnoe [ToxcTaHOBKA X = U
OTHOCHUTEJIBHO X U X'
5. y+P(x)y=Q(x)-y" tme n=0 | YpaBHeHHE [MoncranoBkOM — y"* =t
A n=l bepuymn CBOAUTCS K JIMHEUHOMY
YPaBHEHHIO
6. | M(x;y)dx+N(x;y)dy =0 NubdepeHnpanbHbIe

oM (x;y) _ oN(x;y)
ONNy o

ypaBHEHUS B TOJHBIX
mudepennmanax

{u =M (x; y)dx+o(y)
v =N(xy)dy +y(x)




Ilpumeuanus: Ecau nanHoe nudgepeHnualbHoe ypaBHEHUsST OTHOCUTCS Cpasy K
HECKOJIBKUM THIIaM, TO JJIsl pELIEHUs BBIOUPAIOT 00JIee MPOCTYIO U3 HUX.

Nel-10. Haiitu o0mee pemeHusi nuddepeHIHaJIbHOr0 ypaBHeHHs MEPBOro
NMOpPsI/IKA.

I(1+ y)d—;:jdx
j(%ﬂ]dy:.[dx

In|y|+ y=x+C— obmiee penienue

Ne2. y'ctgx+y=2

dy
—Cctgx=2—
i g y
dy _ dx
2—-Yy ctgx

dy _
~[2— Y —jtgxdx
In[2—y|=—Injcos x| +InC
C

2-y=—";
COS X

C
y =2-——— o0l1ee pelieHue.
Cos X

Ne3. y'=yT+1

dy _y+1

dx X
dy _pdy
J.y+1_-[ X

In|y +1| = In[x|+ In|C|
y+1=0Cx

y = Cx —1-00111ee pernieHue.



Ned, y'tgx =y
Y o =
dx fx=y
_[d—y = jctgxdx
y
In|y| = In[sin x| + In|C]|

y =Csinx— oO1iee peleHue.

M5, (L+e")y-y' =¢*
eX

yy'=1+ex
eX
J.ydy:-[l+ex o
2
y7= In‘l+eX +C

y? =2x+C — oOlee pelieHue.

Nob. yy — Xty
d—y=eX e’
dx
I%:Iexdx
—i—eX +c
eV
y=Inle* + c‘ — o0imee perreHue.
NeT. yN1+x? % = —Xy1+ Y’
X
ydy xdx

‘[\/1+ y? =_‘|.\/1+ x?

J1+y2 =1+ X% +C;

\/1+ y® + JV1+x2 =C - obmiee pellIeHue.



Ne8. 2xPyy'+y? =2
2X2yy! — 2_ y2

y dx
dy = | =—
~[2—y2 V=15

—%In‘Z—yz‘:—%jLC

Inj2—-y?| = 1 - obmee pelenue.
X

Ne9. xy' =y

Xﬂ:
dx

dy _pdx
jo-pe

In|y|=In[x|+InC

y

y =Cx— o011ee penieHue.

Nel0. (1+ yz)dx+ (1+ xz)dy =0

(1+ xz)dy = —(1+ yz)dx

dy _ o dx
I1+y2_ I1+x2

arctgy = —arctgx + C — oO11iee perieHue.

Nel1-10. IIpounterpupoBarts fuddepeHuHaIbHbIC YPABHEHUS BTOPOI0 NOPSiAKA
¢ NOCTOSIHHBIMH KO3 (PUIMEHTAMH.
Haiitu: a) O61mee pemenue 1upPpepeHIuaaIbLHOI0 ypaBHEeHU.
0)UacTHoe pemieHue 1P PepeHInaTbLHOI0 ypaBHEHUsSI BTOPOIoO

NOpAaAKa yioBJECTBOPAKOIIECE 3aJaHHBIM HAYAJIbHBIM YCJIO0BUAM.

Nl y'+y'=0; y(0)=1  y(0)=0
CocraBisgeM XaPaKTCPUCTUICCKOC YPABHCHHUC U HAXO/JUM CI'O KOPpHU:

y =e*; y'=ke*; y'=k%* Tak, Kak e =0



k?e"™ +ke® =0
k?+k=0
k(k-1)=0

k, =0; k, =1

y =C, +C,e* —o01ee pemeHue.

Haxoagum yactHOE PEICHUC, YAOBJICTBOPAIOIICC HAYAJIbHBIM YCIIOBUAM:

y=C,+Ce™”

y'=—C,e™
y(o)=1:>(:1+cz=1:> C, =1
y'(0)=0 " |-C,=0 C,=0

y =1-4acTHOE peIICHHUE.
M2, y"+6y' +2y=0; y0)=1 y'(0)=0

CocraBisiem XapaKTCPUCTUUCCKOC YPAaBHCHHUEC U HAXOJUM €I'0O KOpPHH.

y =e*; y'=ke"; y'=k%* Tak, kak e =0
k?+6k+9=0
-6+0
k -3
1,2 2

y(x) = (C,x +C,)e* — oOliee perieHue.
Haxoaum 4acTHOE pelicHre, YIOBICTBOPSIONIEE HAYaIbHBIM YCIOBHSIM:

y'(x) =C,e > +(C,x+C,)-(-3)e™>

y0) =% |C,=] C,=1
y'(0)=0; |C,+C,=3;, |C, =2
y = (2x +1)e”>* — "yacTHOE pelIeHHeE.
Me3. y"—8y'+16y =0; y(0)=6; y'(0)=5

CocraBnsieM XapaKTCPHUCTUUCCKOC YPAaBHCHHUEC N HAXOJHUM €TI0 KOPHHU.

y =e; y'=ke"; y'=k%* Tak, kak e* =0



y(x) = (C,x+ C,)e"™ — obIiee pelieHue.

HaXO,Z[I/IM HaCTHOC pCIICHUEC, YAOBJICTBOPAIOIICEC HAYAJIIbHBIM YCIIOBUSAM:

y'(x) =C,e™ +4(C,x+C,)e"

y(0) =6; C,=6 C,=6
y'(0)=5; |C,+4C, =5 |C,=-19

y = (6—19x)e"* — yacTHOE peIIcHHE.

Ned. y"—4y'+5y=0; y(0)=2; y(0)=3

CocraBnsiem XAPAKTCPUCTUICCKOC YPABHCHUC U HAXO/JIHUM €TI0 KOPHH.

y=e“; y'=ke'; y'=k’e" Tak, kak e =0
k? -4k +5=0
k,=5k,=-1

y(x) =C,e” +C,e™* — olIiee pemeHue.

HaxoauMm yactHOe PEUICHUC, YAOBJICTBOPAIOMICC HAYAJIbHBIM YCIIOBUAM!

y' =5C.e™ —C,e”™

y(0) =2; C,+C,=2
= =
y'(0)=3; 5C,-C, =3

5 5x 7 -X
y=—€"+—€ " — 4aCTHOC PCLICHHC.

N5, y"+4y'=0; y(0)=5 y'(0)=4

CocraBisieM XapaKTepUCTHUECKOE YPAaBHEHUE U HAXOAUM €ro KOPHH.

y =e"; y'=ke"; y"=k%" Tak, kak e =0
k®+4k=0

k(k+4)=0

k,=0; k,=—4

y(X) = C, + C,e™* — oOIee penicHue.

HaxoauMm yactHoe PEUICHUC, YAOBJICTBOPAIOMICC HAYAJIbHBIM YCIIOBUAM!



Y'(¥) =4, -

C,+C,=5  [C, =6
C,=-1 C,=-1

y =6-e* — "acTHOE pelIcHHe.
N6, y"+2y'=0; y(0)=7;, y(0)=6

CocraBnsiem XapaKTCPUCTUUCCKOC YPAaBHCHHUEC U HAXOJUM €0 KOpHH.

y =e*; y'=ke"™; y'=k%* Tak, kak e* =0
k*+2k=0
k(k+2)=0
k,=0; k,=-2

y(x) =C, +C,e ¥ — oOriee perieHue.
HaXOI[I/IM YaCTHOC PCIICHUC, YAOBJICTBOPAIOIICC HAYAJIbHBIM YCIIOBUSM:

y'(X) = _2C2e—2x

C,+C,=7 [C,=10
=
C,=-3 C,=-3

y =10—3e** — 4acTHOE pellICHUE.
Ne7. y"+2y=0; y(0)=1L y'(0)=0
CocraBisieM XapaKTepPHCTUYECKOES YPaBHEHUE M HAXOAUM €r0 KOPHH.
y=e"; y'=ke"; y"'=k%* Tak, kak e* =0

k?+2=0
K2 = -2
K, = =2

y(x) = C, cos~+/2x +C, sin/2x — obI1ee peleHue.

HaXOI[I/IM HaCTHOC pCIICHUEC, YAOBJICTBOPAIOIICC HAYAJIbHBIM YCIIOBUSAM!

y' = —/2C, sinv/2x +~/2C, cos+/2x

C =1
C,=0



y(X) = cos~/2x — yacTHOe peleHue.
NeB. 2y"+y'=0; y(0)=4;, y'(0)=2
CocTaBisieM XapaKTEPUCTUYECKOE YPABHEHUE U HAXOJUM €r0 KOPHHU.
y =e*; y'=ke"; y'=k%* Tak, kak e* =0

2k?+k =0
k(2k +1) =0
k=0

y(x) =C, +C,e 2 — obIee penieHue.

HaXOI[I/IM YaCTHOC pCICHUC, YAOBJICTBOPAIOIICC HAYAJIbHBIM YCIIOBUAM:

1 _X
y(x)=-7Cpe *

C,+C,=4

1 2 {C1=8
1 =
—ECZZZ C2:—4

y(x) =8 —4e 2 — YACTHOE pEIICHUE.
Ne9. y'-4y'+3y =0; y(0)=3; y'(0)=7

CocraBisieM XApaKTCPUCTUICCKOC YPAaBHCHHUEC U HAXOJHUM €TI0 KOPHH.

y =e"; y'=ke"; y'=k%* Tak, kak e* =0
k?-4k+3=0
4+2
1,2 2
k, =3k, =1

y(x)=C.e¥ +C,e* — obliee pemieHue.

HaxoauMm yactHOe PEICHUC, YAOBJICTBOPAIOIMICC HAUAJIbHBIM YCIIOBUSAM!

y'=3C,e¥ +C,e"

{ymyzszj{cf+02=3:3{c2=3—c“3{cz=1

3C,+C,=7 |C,=



y = 2e¥ +e* — 4acTHOE pelICHHE.
N10. y+y'=0;  y(0)=L  y(0)=0

CocraBnsiem XapaKTCPUCTHUUCCKOC YPABHCHHUC U HAXOAUM €I'0 KOpHH.

y =e*; y'=ke"™; y'=k%* Tak, kak e* =0
K?+k =0
k(k+1)=0

,=0; k,=-1

y(x)=C, +C,e ™ — obliee perieHue.

HaXOI[I/IM JaCTHOC PCHICHUC, YAOBJICTBOPAIOIICC HAYAJIbHBIM YCIIOBUSM:

y'(X) =—Cpe™
y@):lzj C,+C,=1_ [C,=1
y'(0)=0 " |C,=0 C,=0

y(x)=1- yacTHOE peleHwue.
ML y"+Yy' =2y =0; y0)=1  y(0)=2

CocraBnsiem XAPAKTCPUCTUICCKOC YPABHCHHUC U HAXO/JHUM €TI0 KOPHH.

y =e"; y'=ke"; y'=k%" Tak, kak e =0
k?+k-2=0
-1+3
k,, =
1,2 2
k,=1 k,=-2

y(x)=C.e* +C,e™ —0o0lee perieHue.
HaxouM 4acTHOE pelleHue, yA0BIETBOPSIONIEe HAYalbHbIM YCIOBUSIM:

y'(x)=Ce* —2C,e™

{C1+C2 =1

C,=1-C, clzg
=
C,-2C,=2 |C,=

1
3 C,=--

4 X l -2X
yzge —ge — YaCTHOC PCIUICHHUC.



12. y'+9y=0; y(0)=L  y(0)=0
CocrapiisieM XapaKTEPUCTUYECKOE YPABHEHHE U HAXOAUM €r0 KOPHH.
y =e“; y'=ke"; y'=k%* Tak, kak e* =0

k2+9=0
k? =-9

k., =tv-9
k., =+3v-1

y(x)=C, cos3x+C, sin3x — obliiee perieHue.

HaXOI[I/IM YaCTHOC PCIICHUC, YAOBJICTBOPAIOIICC HAYAJIbHBIM YCIIOBUSM:

y'=3C, sin3x +3C, cos 3x

{y(o):l :{cfl

C,=0

y = C0S3X — YaCTHOE pEIICHHUE.



«Kamapnap meopuscer» xana «/[ughgpepenyuanovixk menoemenep» 0o1yMaepy
OOIOHYA ©3 aJJIbIHYA UILITEPAUH TONITOMY.

COOpHUK CaMOCTOSITENBHBIX PabOT no pazoenam: «Teopus psooe» u
«/Augppepenyuanvuvie ypasnenusn»

1-manwvipma
1 —3a0anue

Nol-30. Bepunzen kamapnapovli Cymmanapuli mankolid.

Nel-30. Haiimu cymmy credyrouiux paooe.

- 6 = 24
1.y — 2.y
§:9n2+12n—5 §:9n2—12n—5

n=1L n=1

= 9 = 2
4% ——— 53—
~9n°+2In-8 ~An® +8n+3

> 3"4+2"+1
D

® 6
3. E - -
9n?+6n-8

n=1

; 49n2 — 28n 45

E:136n +12n-35

n“+n-2
10. 11. SR S
;49n2—84n—13 §4n2—9 2114n +4n-3
8 8 = 2n+1
'nz:;lGn2+8n—15 ';16n2—8n—15 Z;' 2(n+1y
0 1 ] 3n+4n_2n ] 3n_2n
16 17. 18.
nz,;‘nS—n nz:; 7" nZ:; 4"
ks 1 3" +4"+ 2" 6" —4"
19 20. 21.
2 (n+1)(n+2) nz:;‘ 5" HZ:O: 8"
52" +1 3" +2"+4" 3" -2"
22. 23. 24,
e 21y 2 g
25.1—1—1—l ....... S 206. 1+1+i+i+ L
2 4 8 2" 4 16 64 256
27.1+—+—+£+ 28. 1—£+——i
27 5 25 125
29.1—E 4.2 30. E+1+_+i+ .....
4 9 64 3 3 6 12



2-manwivipma
2 — 3a0anue

Nel-30. bepunzen kamapnapowl H#coliiHAYYUYIAYKKA UUTI0EUTE.

Nel-30. Hcenedosamsb na cxo0umocms 4ucioswle paobl.

2 2|112+3|113+4|114+ """ 0) i 2_3
2 @) 1Tt 53 0
3 a) 1+2—2_,_+2—33+£i4+ ...... 6)2 n2n3n
4 a) %+g+§+1i1+ ...... 0) g 3%
5. a)l+ 3%2+5-14+7%8+9-116+ ...... 6) g n21+1
obide og
7 %ﬂéi@ﬂﬁ ...... 6)2; =
B, @) p-rHioosh 03
) 2) 1+1+ 2° +1+2224 +1+2326 """ 0 2‘ n?;njl
10. a) £+3f15+%+ ..... 6) 2 31
11. a) %+%+%+%+ ...... ) Z 1+3;2n
R e 03
B9 1+§+§_z+421_j+ """ 6)2 10“l+1



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217,

28.

1 2 3 4 5
Q) —+—+—+-—+—+..
2 5

10 17 26
2 3 4
RPTE N I
1.2 1.2.3 l 23 4
2 3 4 5
a) l-—+———+—+....
7 13 19 25

3 3’ 3 3

a)

3 3 3? 3¢
a) 3.3 .
1 1.2 1.2-3 1234

11111
+

1 1 1

VEEHE

a) \/Z\/g+\/§+\/§+

1 1 1 1

1 1 1

5 7 9

)ﬁ_zs 3.4 4.5 7"

+ + + +
1.2 2.22 3.2° 4.2°

1.2° +2-24 +3-26 +4-28 ’

6)2

n=1

1/ninjtli




29. a) 1t .t 1. 6)200: L
2-8 5.11 814 11-17 “~ n.5"
1 1 1 1 = n’
30. a) ———+ + +o o
) 1-3 6-7 11-11 16-15 ) z n’+1

3-manuivipma
3 - 3a0anue
Nel-30. 0,001 maxkmuiKKa YenuuH HcaKolHOAWMBbBIPLIN ICenmezue.

Nel-30. Boruucaums npuodausxcenno ¢ mounocmuio 00 0,001.

1. V19 2. cosl8 3. Je 4. 49 5.1 6. sing
e

1. In5 8 X 9.m2 10.1n097 11.In10 12.In3

Je
13. In096 14.3106  15.47 16.31020 17.3124 18.sinT’
19.sin18° 20.sin11° 21.cos20° 22.In1,2 23.cos25° 24.cos4’

25.arctg0l 26.sin25° 27.3e  28.sin15° 29.%/37  30.%/60



A-manuwivipma
4 — 3a0anue

Nel-30. Bepunzen oapasicanyy kamapaapowviH HcoliHAYYy UHMEPBAbIH MANKbLIA.
Humepeanovin  yumapvinoa  Oepuiicen  Kamapaapovl  HCblUHATYYUYTIYKKA
uzunoezue.

Nel-30. Haiimu unmepean cxooumocmu cmenennulx psaoos. Hccineooeamo
cxooumocmu psaooe Ha KOHWAX uHmepeana.

1 x+5+(x+5)2+(x+5)3+ 9 x—4+(x—4)2+(x—4)3+
' 1 16 g1 " 1 3 5
x-=2  (x=2 (x-2) (x-2) (x-47 (x-4f  (x-4)
: LA -
2ok s oa 3 8.9 @ 27.27 '
(x+2) (x+2fF  (x+2) x+2 (x+2f (x+2)
N TR I 6. 7 + 7 + T
7.(x+3)3_(x+3)4+(x+3)5Jr 8.X_3+(X_3)2+(X_3)3+(X_3)4+
1-4 4-16  9-64 1 4 9 16
9.(X—3)2_(x—3)4_(x—3)6_ 1le—4+(x—4)2+(x—4)3+(x—4)4+
4 16 64 1 8 27 64

11 (x—1)+ 3(x—1) . 5(x -1y’ . 7(x-1)* .
1 2 6 24

19 X+1 2(x+1)° . 3(x+1)’ .\ 4(x+1)' .\
3 9 27 81

13 0D (0 (-0 (D g, ) (2P (xe2P
2 4 8 16 5 25 125

15 (=1 (x=1f (-1 (x-1f 45 (x+1), (x+1f (x+1)
1.2 2-4 3-8 4.16 1.5 2-25 3125

17 2(x+1) . 4(x +1Y N 8(x+1)° N 16(x +1)° N
1 2 6 24

18 x+3+(x+3)2 +(x+3)3 +(x+3)4 .
1 2 6 24

19 2(x—2)+ 4(x—2) . 6(x—2)° N 8(x—2)" .
1 2 6 24




20 x+2+(x+2)2+(x+2)3+(x+2)4+
1.2 2.4 3-8 4.16

x-1 (x—1)° +(x—1)3 +(x—1)4 Y x+5+(x+5)3 +(x+5)5 N

1.3 2.9 327 48 7 41 153 645
23'x—3+(x—3)2+(x—3)3+ o 2(x—5)+4(x—5)2+8(x—5)3+16(x—5)4+
3 9 27 1 2 6 24
o5 x+5+(x+5)2 +(x+5)3 L 2%. x—2+(x—2)2 +(x—2)3 .

1 6 120 2 24 720
27. (X_2)+ (x=2) + (x—2) +e 28. XJF2+(X+2)4 +(X+2)9 +
4.2 7-4  10-8 1 4 9
g X+2 (x+2) (X+2)3+ 30 X1 (x-1f  (x-1)°

. + + . + +
3-3 5-9 7-27 2-4 4.5 8-6



S-manwivipma
S —3adanue

Nel-30. Anvik unmezpanovt Maknopenoun Kamapvii K0J100Hyn, UHMEZPA10bIH
10bIHOAZbl PYHKUUAHBL HCHLUHAIYYUY Kamap mypyHoo myioHmyn, AHblH
Maanucun ycakvitnoawimaipvin 0,001 makmulKKa Yeiiun Icenmecue.

Nol-30. Buipazums onpeodenennvlii unmezpasi 8 8ude cxo0auie2ocs paoa,
ucnonwv3ya pao Maknopena 0asa noovinmezpanvhou pynkyuu. Haitmu
NPUOIUIICEHHBIE 3HAYUEHUA IMO20 UHMeZPAIa ¢ MOYHOCmbIO 00 0,001.

1. jxln 1+x7 fix 2. J~sm3x 3. sz cos xdx 4.Te‘2x2dx S.TIn(l—x)xdx
0 0 0
0.5 0.5 0.3 1 0.9
6.'[«3/1+ xdx 7. Jxe‘xzdx 8. J.sin(xs)jx 9. '[5\/1+ x*dx 10. '[\/;-eo'sxdx
0 0 0 0 0

11. dex 12. _[e‘X dx 13. JJ_cosxdx 14. J-smx 15. T\/1+x3dx
0

¥ 0.2 _x
) e arctgx
16. !«/xe dx 17. Ojl?dx 18. I 19. Ixm sinxdx 20. J.1+x

21.jxsin(x2)jx 22. 0fxcosxdx 23. j\5/1+ x‘dx 24, Of\/;e%dx 25. 0J{)ezxzdx
0 0 0 0 0

26. jJ_eOSde 27. J.Inl+x kix 28 Icosfdx 29. J\/l+x dx 30. ISInSX



6-manwvipma
6 — 3adanue

Nel-10. Tomonoocy cvizvikmap menen yekmeszen Quzypanvin aaumotn ¢ = 0,001
MAaKmMulKKa YelluH HCAKblHOAUMbIPbIN ICenmezuie.

Nel-10. Boruucaums npudnusxcenno niouwiads Quzypvl 02panuyennole
YKA3aHHBIMU JUHUAMU ¢ mMOYHOCmbIO ¢ =0,001.

sin X 1 2
1. y=—+, y=0, x==, x=1 2.y=e", x=0, x=1 y=0
y N y 4 y y

_sinx

w

, y=0, x=0.1 x=1 4. y=xe*, y=0, x=0, x=05

5.y=x%" y=0, x=0, x=0,6 6. y=e*, y=0, x=0, x:%

7.y:M’y=O’X:l’X:l 8.y=w1y=0,)(=l,x=1
X 3 2 X 2

9. y=e™*, y=0, x=0, x=1 1O.y:cosx2,y:0,x=0,x:%

2 3
Ne 11-20. Tomonxy maanunepou In(1+x)=x - X? - X? — AXCHLIPAMYYCYH KOJIOOHYN

¢ =0,001 makmuicvina uenuun Icenmezuie:

2 3
X
Ne 11-20. Hcnonw3sya paznoscenusn In(l+X)=X———+"—— @bIHUCIUMD C

mounocmuio ¢ =0,001 ciedyrowue 3nauenue:
1. In13 2.In11  3.In14 4.In16 5.In15

6.In1,2 7.In17 8.1n19 9.In1,8 10.In1,25

1+x

Ne 21-30. Tomonxy maanunepou In(1 ,

3 5
) S XA i adcvlpamyycyH KoJ100Hyn

£ =0,001 maxkmuizcvina ueiun rcenmezuie:

1+X x> x°
Ne 21-30. Hcnonwv3ya pasnoscenus In(—} =Xttt 6bIUUCTIUMD C

P R SR A e
mounocmuto ¢ =0,001 credyroujue 3navenusn.



1. In2 2.In3 3.In4 4.1n7 5.In9

6. In5 7.In6 8.In8 9.In45 10.In25

T-manwvipma
7 - 3a0anue

bupunuu mapmunmezu ougghepenyuandvik menoeme.

Kopcommeo: NuddepeHnanaplK TCHISMEHH HHTETPAI00/10 TOMOHAOTYIOPIY
AHBIKTOO KEpeK.

1. TennemeHUH THOWH aHBIKTOO KEPEK;

2. Tenpemere THiieNIeNyY YCYAapAbIH HETU3UH/IE aHBIH YKAJITBI YbITAPbUTBIIIBIH
Ta0yy Kepek;

3. TeHneMeHUH OaIITAIKbBI MAPTTHI KAHATTAHABIPTaH KEKEYE YBITBIPBUIBIIIBIH Ta0yy
KEpeK;

bupunuun Taprunreru auddepeHunanablK TeHIeMenepauH THOMH aHBIKTOOTO JKaHa
ayapJbl YbITBIPYyTra KOPCOTMOJIOPIyH TabJInIachl

Ne | Tudppepennuangbik TenaemMeHH Ybirapyyra
TeHjieMeJIepAHH TYPY ATAJIBIIIbI KOPCOTMO
2. | M(x)-N(y)dx+ M, (x)- N,(y)dy =0 O3repynMesnepre M(x) oo Ny o
y
KBIPOOUY M, (x) N(y)
3. y'= f(%j bup Textyy %:topayﬂa KOIOCY
4, | y+P(x)-y=Q(x) y ’KaHa y' Ke Kapara| Y=U9
CBHI3BIKTYY OpJlyHa KOKCY
5. | xy+P(y)-x=Q(y) X JKaHa X Ke Kapara | x=ug
CBHI3BIKTYY OpAYyHa KOIOCY
6. | y+P(x)y=Q(x)-y" MbiHma n=0 | bepaymmanHa y" =t opayna
XKaHa n=1 TCHACMCCHU KOIOCY
7. | M(x;y)dx+N(x;y)dy =0 Tonyk u=M(x;y)dx+o(y)
oM (x;y) _ aN(xy) muddepeHmaniarst {v = N(x; y)dy +w(x)
NNy — ox madGepeHIIsIIBIK | |, _ .
TCHIACMC Op/iyHa KOIOCY

dckepTyy: Orepae nuddepeHInanIbK TeHaeMe Oup Heue TUTIKe THiemenyy 00Jco,
aH7a aJapAblH WIMHEH 2H )KOHOKOWYH TaHaIl alyy Kepek.




Jugppepenyuanvnvie ypasnenusa nepeozo nopsaoka.

Ykazanua: npu pemennn quddepeHIHaIbHOr0 YpaBHEHHsI HYKHO.

1.

OmnpenenuTtpb, K KAKOMY TUITY OHO MPUHAIICKHUT, TaOJIMIIa HEKOTOPHIX TUIIOB
auddepeHInaIbHbIX YpaBHEHUH IEPBOTO MOPSIKA MPUBEICHA HUXKE,

Hatitu obmiee pemenne uim o0y MHTErpaja YpaBHEHUSI METOIaM,
pa3pabOTaHHBIX JIJISl TAKOTO TUTIA YPABHEHHIA;

Haiiti yacTHOE peleHns WK YaCTHBIM UHTETPA, YIOBJIECTBOPSAIOLIIUNA 3TOMY

YCIJIOBHIO.

Ta0Omura

HuddepeHunanbHbIX ypaBHEHUN MEPBOro MOPSAKA U YKa3aHUS K UX PEUICHUIO

Ne | Bun nuddepenunaabaoro | Hazsanus Ykazanust K
ypaBHEHHS ypaBHEHHS pelIeHnIo
1. | M(x)-N(y)dx +M,(x)-N,(y)dy =0 VpaBHeHUS ¢ M (x) dx s Nl(X)d 0
y =
pas3aCIISIOIUMCS M, (x) N(y)
epeMEHHBIMH
2. y= f( 1) OnmHOpOIHOE [ToxcranoBka
X Yy
X
3. | y+P(x)-y=0Q(x) JIuneitnoe IToacranoBka
OTHOCHUTEIILHO YU y' | Y=UJ
4. | X+P(y)-x=Q(y) Jluneiinoe [ToacraHoBKa x =ud
OTHOCHUTEIBHO X U X'
5. | y+P(x)y=Q(x)-y" tme n=0 wu|YpaBHeHue [ToacTaHOBKO#M
n=1 bepunynn y"'=t cBOOUTCA K
JIMTHEUHOMY
ypaBHEHUIO
6. | M(x;y)dx+N(x;y)dy =0 Juddepenumansapie | (u=M(x;y)dx+e(y)
M (x;y) _oN(xy) ypaBHEHMS B IIOJIHBIX {v = N(x; y)dy +w(x)
NNy — ox nuddepennuanax U

Ipumeuanusi: Ecnu nannoe auddepeHnnanbHoe ypaBHEHUS OTHOCHTCA Cpasy K

HCCKOJIbKUM THIIaM, TO IJIA pCIICHUA BBI6I/IpaIOT Oosee IMPOCTYIO U3 HUX.

Nel-30. Bepunzen ougpghepenuuanovik meHOEMEHUHH MHCAINbL YbI2APLLIbIUIIH

HcaHa X=X, 00 Y=Y, O0onzon b6awmmankol wapmolH Kanammaudblpzan HCeKeye

upleapovl/ibluiblH manKolid.




Ne1-30. HaiiTu o01uee pemieHusi JaHHOTO 1u(¢epeHINATbHOT0 YPABHEHHUA U ee
YACTHOE pelleHUs1, YI0BJeTBOPAIOLIECI0 HAYaIbHOMY YCJIOBHIO Y =Y, IIPH X =X, .

1. (x2 +1)y - xy = (x2 +1)x Y, =6, X, =~/3
2. y'—yctgx = 2xsinx Y, =1, xO:%
3. (x+xy2)—(y+x2y)y’:0 Yo =3, X, =2
, 2X
4, y—l+x2y:1+x2 Yy, =6, X, =0
5. (x+2)-y'+5x=y Yo =2, X, =1
6. Yy +2xy=2x%™" Yo =7, X, =0
, 3
7. yx-2y=x+1 Yo=5 Xo =2
8. y'cosx—ysinx =sin2x Yo =2, xoz%
A yry=0s Yo=2, X, =0
10. xy' =x+2y Y, =0, X, =0
11.(xy' - y)atctgX =X Yo =0, X, =1
X
12.(y2—3x2)dy+2xydx:0 Y, =1, X, =0
13.y'+2y =4x Y, =5, X, =1
14.y'+2xy = xe Y, =6, X, =0
15.xy'+y-e*=0 y, =1 X, =0
16.xy'—L:x Y, =0, X, =1
X+1 ° °
17.y' = L Y, =2, X, =0
2X —y°

18.y' - ytgx =secx Y, =0, X, =0



19. (1+ xz)y’ —2xy = (1+ x2)2
20. t(L+ 2 Jdx = (x+ xt? —t? )t

21,y =Y+

X
22.e"7y' =1

23. y'ctgx+y =2
24.¢(y' +1)=1
25.y'y +y® =cosx

26. x?’dx—(x4 + ys)dy =0

27.y' +y=cosx

28.y' -2y =-x*
29.y' =2xy + x*

30.y =(x+y)y



8-manwvipma
8 - 3a0anue

Kopcomme. TaptiOu Temenieeuy auddepeHuanablk TeHIeMeIepre TOMOHIOTY
TEHJEMEJIEP/IMH TUTITEPH KUPET.

l. Y™ = f(x); X GoroHua “n” ;K0JTy KaiTasan yjaaaaall KHTErPaII00 K0Ty MEHEH

UHTErpajgaHar.

I Fo,y®,y® L, y™)=0  y® =z(x) opayHa KoY K0Ty MEHEH TEHIEMEHUH

(k+1) _

taptuOu K oupurnae temenneiT. ( MbiHIA Yy z',..y" = 2" typynne

aHBIKTAJIAT)
. F(x, Yoy ,y("’):o y' = p(y) opmyHa KOKY KOy MEHEH TEHIEMEHUH

133 ’ dp m 2 d2 p dp i
TapTUON Oup OUpIUKKEe TOMOHIOUT. ( MBIHIA y' = p—,y" = p? —+P| —

dy dy? dy

TYPYH/I® aHBIKTAJIAT)

Ykazanua. K nudpdepennmanbHbiM ypaBHEHUSM, JOMYCKAIOIIUM MOHMKEHUE
MOPSIZIKA, OTHOCSITCS CJIEIYIOIIUE TUIIBI YPABHEHUM.

. Y™ =f(x)

Mertop pelieHus: — mociieIoBaTeIbHOE MHTETPUPOBAHKUE YpaBHEHUS 110 X “N”
pas.

. F(x,y®,y® . y™)=0

Bamena y* =z(x) mpu atom y** =7z',...y™ = 2" moHmKaeT MopsAIOK 3TOro

mudQepeHIanTbHOr0 YpaBHeHUs Ha K e TuHMII.
1. F(x, VoY e, y("’): 0

d d’p (dp)
3ameHa ' = p(y) (ipu 3TOM y"'= p—p, y"'= pz—p+P(d—pJ Y TaK J1ajiee) MOHUKAET
y

dy dy?

NOPAJIOK YpaBHEHUS HA OJIHY €IMHHUILY.

Nel-30. Tapmuou memoenoeeuy ougghepenyuanovik menoemenu
uHmezpandazlid.

Nel-30. IIpounmecpuposams oughghepenyuanouvix ypagHeHuii 00OnYCKarOuiux
HnOHUdICEHUE NOPAOKA.

1. X2 . yrr — (y!)z 2. (y/)Z _2yyﬂ -0 3. yn _ 2yyr 4' (yn)Z _5y!+6 -0



11.

13.

17.

21,

24,

217,

!

xy" = y’Iny? 6. 2xy"y"=(y"fY -1 7. y"(x-1)-y"'=0

Le(yf=y-y O yy=(y)f=0  10.a-(y"f =1+(yY
y@-Iny)y"+@+Iny)-(y') =0 12. y"@+y)=(y) +v’

3y-y'=2y 14, yy'+1=(yy 15 y-y"—(yy=y?y 16.y"-y’=1

’ 2

3yy'=2y 18.y'=Y 1% 19, y'=yfi+e*) 20. y"-9y=0
Xy
yly'=1 22, 2xy'y"=(y')’ -1 23. y"=x+CosX

LX)y = (yF+1=0 25.0-x)y"—=xy'=2 26.y"-(2y+3)-2(y} =0

"

1 1
y-y _(y/)Z =y2|ny 28 y!rzy—z .yr 29-y'y”=(y')2 30.4y”:_
4y



9-manwvipma
9 - 3a0anue

Nel-30. Typaxmyy ko3gppuuenmmyy oughgpepenyuanovix menoemeHuH Heaanvl
YbI2APBLBIULLIH MANKBLIA HCAHA YbI2APBLILIUIMbL MeKuiep2uiie.
Nel-30. Haiimu o6wee pewenun oOuggepenyuanvno2o ypagHenus ¢

NOCMOAHHBIMU KOI(PPuyuenmamu u coenamv npoGEPKy.
1.y"+4y=x*+5 2. y"+4y' +5y =5sin3x 3. y"+3y —10y = xe >
4.y"+9y'+20y =5 5.y"+4y=5x"+4x-3 6. y"+y=5x"+4
7.y"+9y=5sin2x—4cos2x 8. y"—8y'+16y=x"-5x+4

9.y" -6y +8y=3x*+2x+1 10.y"+4y=x*+4x+5 11.y"+y=5x*-4
12.y"-2y'+y=4e* 13. y"+2y'+y=-2 14. y"—y'+y=-13sin2x
15.y"-3y'=e* 16.y"+4y=x*+5x-6 17.y"-3y -4y =5c0sX

18.y"-3y—4y=17sinx 19.2y"+y' —y=2¢* 20.y"+a’y=¢*
. y , 17
21.y"-7y'+6y=sinx 22.y"+2y +5y:—?c052x

23.y" -6y +2y=2x>—x+3 24.y"-2y'+2y=2x 25.y"+4y'-5y=1
26.y" -3y’ +2y=3e> 27.2y"+5y'=5x*-2x-1 28.2y"+5y'=29c0sX

29.y" -3y’ +2y=3x-5sinx  30.2y" +5y’ = cos 2x



Mamemamuxk amec aducmuxkmepoun cmyoenmmepu yuyn « Kamapnap mepuscor»
xaHa «/Jugpepenyuanovixk mendemenep» 6eymaepy 000HUYA 63 alJIbIHYA
UIITEPJIMH TONTOMY.

COOpHHK CaMOCTOATENBHBIX PA0OT 0J151 CHYOeHM 08 He MAMmeMamuiecKux
cneyuanvrocmeli 110 pazaenam: « Teopus psaooe» u «/[ugpgpepenyuanvnvie
YPAGHEHUA)

1-manwoipma
1 —3a0anue

Ne 1-30. CanabIk KaTapaapabl JKbIHHATYYYYJTyKKA H3HJIernJIe.

Ne 1-30. UcciienoBaTh HA CXOAMMOCTDH YHMCJIOBbIE PAABI.

= 1 apL =1 = 3n+1 = 1 & 1
L2 2 32, ! Z4n+5 524 2’ 6'§(3n+1

5 n4" =L n' =7 +1 ) = VN+

2

0 0 0 2 0 n © n 0
. 2n+1; 8.22n—1; sl +2; 1023 z(n J : 'Zn_n;
— =1 + -

~ n+1

n-1 0 %
3 2n+1 2n+1
AL RES YO0 Uh ke TS i)

M
—
5|8
+ |+
NN
~—
HM8

~ 3"n!

SE! & 1 S S S n+2)
25.2 o B2 5oy 2 ,2822n Z .Z%

n+1 o 3 n=1

19.513:*1-205: 3n 1S (—1)”’22i 1)",232[3n+1j _21-3.5~...~(2n—1);




2-manwivipma
2 —3a0anue

Ne 1-30. Haitmu unmepean cxooumocmu cmeneHHbviX psaooe.
Ne 1-30. Haitmu unmepean cxooumocmu cmeneHHbviX psaooe.

2 3
1 x+5+(x+5) +(x+5) .
1 16 81

5 x—4+(x—4)2+(x—4)3+
1 3 5

x—2+(x—2)2+(X—2)3+(X_2)4+
NP NI NN

N e e

+
3 8-9° 27-27

2 3
> )2( + 7§+();:723) +()i1.+724) "

x+2+(x+2)2 +(x+2)3 .\
V2B Ja
7 (x+3) (x+3)* . (x+3)° .

1.4 416 9-64

3 X_3+(X_3)2+(X_3)3+(X_3)4+

1 4 9 16
g (=8 (x-8)' (x-3f
' 4 16 64
10 x—4+(x—4)2+(x—4)3+(x—4)4+
1 8 27 64
11 x—1+3(x—1)2 +5(x—2)3 +7(x—1)4 L
1 2 6 24

12 x+1+2(x+1)2 +3(x+1)3 .
3 9 27

13, x=1, (=1 (x=1f  (x-1)
2 4 8 12




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

2 3
X+1, (x+1) . (x+1) .
5 25 125

x=1 (x-17 (x+1)
5 25 125

2 3 4
x—1+(x—l) +(x—l) +(x—l) s
1.2 2-4 3-8 4.16

2 3 4
2(x+1)+4(x+1) +8(x+1) +16(x+1) .
1 2 6 24

2 3 4
x+3+(x+3) +(x+3) +(x+3) .\
1 2 6 24

2 3 4
2(x—2)+4(x—2) +6(x—2) +8(x—2) .
1 2 6 24

2 3 4
x+2+(x+2) +(x+2) +(x+2) N
1.2 2-4 3-8 4.16

2 3 4
x—1+(x—1) +(x—l) +(x—l) s
1.3 2-9 3-27 4.81

3 5
x+5+(x+5) +(x+5) .

4.1 15-3 64-5

x—3+(x—3)2 +(x—3)3 .

3 9 27
2 3 4

2(x—5)+4(x—5) +8(x—5) +16(x—5) .

1 2 6 24

2 3

x+5+(x+5) +(x+5) .

1 6 120
x x* X X"
T
1 21 3l n!
U+ 2% +3x3 + ... 4+nx" +....
x x* x* x e X"
1—2—? 3—2—42 (—1) 1F+ .....

1+ 2(x—1)+2%(x 1) + 23 (x=1)° +...+ 2" (x =1)" +....



3-manwsipma
3 —3a0anue

Ne 1-30. Anvik unmezpanovt Maxnopenoun Kamapvii KoJa100HYNn, UHMEeZPA10bIH
anobIHOA2bl PYPYHKUUAHBL HCLLIHATIYYUY Kamap mypyHoe myioHmyn, AHblH MAAHUCUH
scaxkviHoauwimulpovin 0,001 maxmolKKa Yellun ycenmezuie.

Ne 1-30. Bvipazumo onpedesiennulit unmezpan 8 8ude cxo0Aue2o0cs pAaoa, UCnoab3ys
pa0 Maknopena ona noosinmezpanvhoii hynkyuu. Haiimu npuonusicennvie
3HAUEHUs IMO20 UHmMeZPaIa ¢ mounocmvio 0o 0,001.

1. 0fxln(1+ X? )dx
0

°®sin3x

Z.I » dx

0

0,3
3. Ixz cos xdx
0

0,5
4, j e 2 dx

0

0,5
5. jezxzdx
0

0,5
6. J.3\/l+ xadx
0

0,5
1. J'xe‘xzdx

0
0,3

8. Isin(x3)dx
0

1
9. J.S\/l+ x*dx
0

0,9
10. j\/;e“xdx

0
01 -
11, jﬂdx

5 X

12. jexzdx
0

1
13. chos xdx
0

sin x

14. .([de
I

15. lel— x3dx
b

16. J'\/Yexdx
0

17. [ dx
le

0,5
18, arctgx .
X

0



15

0,8 f
19. leosin xdx 25. J‘wdx
0,1 0 X
% dx °1—cos x
20. [ — 26. [——dx
a1+ X . X
1 0,09
21.jxsin(x2)jx 27. J&exdx
0 0
0,5 0,4 X
22, chosxdx 28. J\/;e“dx
0 0
1 0,16
23.J'\Sll+ x* dx 29. I\/;exdx
0 0
0,4 0,5
24. len(1+ X Hix 30. jxsin xax
0 0

4-manuwivipma
4 — 3a0anue

Ne 1-30. 0,001 maxkmuikKa ueliuH HcaAKbIHOAWIMBIPLIN ICEnmezue.

Ne 1-30. Boiuucnume npuodaurncenno ¢ mounocmoio 00 0,001.

1. J19 11.In10 22.1n1,2
2. c0s18° 12.1n3 23.c0s25°
3. Je 13.1n0,96 24. cos 4
4. 49 14.3/1,06 25. arctg0,1
5. 1 15.17 26.5/11
/e
16.3/1020 27.sin10°
6. sin9’
17.3/124 28../1,004
7. In5
18.sin7° 29.3/30
8. L o
Je 19.sin18 30.9{/1’_1
9. In2 20.sin1r

10.1n0,97 21.cos20°



S-manwivipma
S —3a0anue

Ne 1-30. Bepunzen oughghepenyuanovik mendemenepoun Hcaainvl Ybl2apvliblUiblH
srcana bepunzen y(x,)=y, Oaumankol wapmmol KALAMMAHOLIP2AN dHeeKeye

upleapovl/ibliiblH manKolid.

Ne [-30. Haiimu o6uiee pewienue oughgepenyuaibHvlx ypasHeHuii u 4acmHule
pewienus npu cedyioumux HauaIbHblx yenosuax y(x,) =y,

1.a) (x+1dy—(y—-2fdx=0; y(0)=0. b) y"—4y'-12y=8sin2x; y(0)=0; y'(0)=0.

2.a) (\/x_y+\/§)y’—y=0; y1)=1. b) y"—6y' +9y=x*-x+3; y(0)==; y'(0)=

1
27

ool-b

3. a) ydx+ ctgxdy = 0; y[%) =0. b)y"+y=e?; y(0)=0; y(0)=
4.a) y'cos?xInx=y; y(z)=0. b) y"—2y' +5y=xe*; y(0)=1 y'(0)=0.

5. a)(1+ xz)y3dx—(y2—1)2x3dy =0; y)=1. b)y"-2y' +6y=(12x-7)™; y(0)=0; y'(0)=1.
6.a) tgxsin? xdx + cos® xctgydy = 0; y[% =% )y -5y’ +6y=e"; y(0)=1 y'(0)=1.

b)y"—4y +13y = 26x+5; y(0)=1 y'(0)=0

b) y'-4y' =6x*+1 y(0)=2; y'(0)=3.

7. a) 3e*tgy cos’ ydx—(1+ ex)2 dy =0; y(0)=

z
T
8.a) (xy2 + x)dx + (xzy - y)zdy =0; y(0)=1.

9.a) (xy2+y2)dx—(—x2y+x2)dy:0; y1)=1. b) y"—2y'+y=16e*; y(0)=1 y'(0)=2.

10. @) Xy/1+ Y2 +yy1+x2y' =0; y(0)=0. b) y"+6y +9y=10e; y(0)=3; y'(0)=2.
11. a) (1+y2)dx—xydy:0; y(2)=1. b) y"+4y=(6x+5k>; y(0)=0; y(0)= %

12. a)(xy + x)°dx —(xzy + y)2 dy = 0; y(\/§): 0.b)y"+2y -8y = (12x+20)e*; y(0)=0; y'(0) = 3.
13.a) (1+x*)dy—2xydx=0; y(0)=1. b) y"—2y'+10y =74sin3x; y(0)=6; y'(0)=3.

14.2) y'+.Jysinx=0; y(0)=0. b) y"—4y'+13y=e*; y(0)=0; y'(0)=

T
17 )= 2z
2 y(zj g

16. a)2xy(1+ xz)dy—2x(y+3)dx:0; y(0)=1.b)y" -3y’ —10y =10x* +4x+5;y(0)=0; y'(0) = 2.
17. a) (1—x2)y’+xy:0; y(0)=4. b) y"-17y'+30y=3x-1 y(0)=0; y'(0)=4

15.a) y'tgx—y=0; y(%):—l. b) y"+y=-8sinx—-6cosx; y(%j:—%;

18.a) v/xdy—+/xdx=0; y(0)=0. b) y"—5y'+4y =2x+1 y(0)=1 y'(0)=



19.a) xyy'=1-x% y(1)=1. b) y"—13y’'—30y = (x+3)™; y(0)=0; y'(0)=4.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

a) (y+xy)dx+(x—xy)dy =0; y()=1. b) y"+18y'—40y=e**; y(0)=1 y'(0)=3.

a) ex(1+ey)dx+ey(l+ex)dy:0; y(0)=0. b) y"-16y'-57y =e*; y(0)=2; y'(0)=-1.
a) yiny+yx=0; y(e)=e. b)y -14y' -51=¢>; y(0)=0; y'(0)=4

a) yW1-x>—x=0; y(0)=0. b)y"+13y’'-48y=¢e*; y(0)=0; y'(0)=2.
a) dx—+1-x’dy=0; y(1)= % b) y"+11y'—42y =xe*; y(0)=1 y'(0)=0.
a) yctgx+y=2; y(0)=1. b)y"+y=-8sinx—6cosx; y(%j == y’(—j =0.

a) (xy? + x)dx +(xy—yly=0; y(0)=1. b)y"—4y=6x*+L y(0)=0; y(0)=1.

a) xdy=(x+y)dx; y(-1)=2. b) y"—2y'+13y=e¢*; y(0)=0; y'(0)=1.

a) y’dx+ (x2 - xy)dx =0; y(0)=-5. b) y"—4y'=4x*+1 y(0)=0; y'(0)=4.



6-manwvipma
6 —3a0anue

Nel-30. Tapmuou memonoeouy oughghepenyuanovik menoemenu
uHmezpanodazlida.

Nel-30. IIpounmezcpuposams oughghepenyuanouvix ypagHeHuii 0OnYCKarOuiux
noOHuUJICEeHUE NOPAOKA.

2. XZ . ylr — (y!)z 2. (y/)z _2yyn -0 3. yn _ 2yyr 4' (yn)Z _5y!+6 -0

!

5. xy" = y'Iny? 6. 2xy"y"=(y"Y -1 7. y"(x-1)-y"=0

8.  1+(y)P=y-y 9 yy=(yF=0 10.a-(y"f =1+(yy
11, y@-Iny)y"+@+Iny)-(y) =0 12, y'@+y)=(y' ) +y'

13, 3y-y'=2y 14 yy'+1=(y'f 15. y-y"—(yy=y’y 16.y"-y’=1

’ 2

17.  3yy'=2y 18.y'=X 1% 19 y'=yf{+e*) 20. y"-9y=0
Xy

21, yy'=1 22, 2xy'y"=(y')’-1 23. y"=x+CosX
24. (1+ xz)y”—(y')z +1=0 25. (1_ Xz)y" _xy' =2 26. Y (2y N 3)_ 2(y')2 -0

1
I Yl 1
27.  y-y"—(y)V=y’Iny 28.y"'=y 2.y 29.y.y"=(y') 30.4y"=——

4y



10.

11.

12.

13.

14.

15.

16.

17.
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19.
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