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KOMIIETEHIUHA 11O JUCIUIIJIMHE «YpaBHeHHs ¢ YaCTHBIMH NPOU3BOIHBIMI

ITK-1 CnocobeH ocBauBaTh U HUCIOJIb30BATh TEOPETUYECKUE 3HAHUS U MIPAKTUUECKUE YMEHUS U
HaBBIKU B IPEAMETHON 00JIACTH MPH PEIICHUH MPOPEeCCHOHATBHBIX 3aj1ad.

INIK-3 CrnocobeH OpraHu3oBBIBATE COBMECTHYIO W HMHIMBHIYAJIBHYIO Yy4eOHYIO |
BOCIIUTATEIbHYIO JEATEIBHOCTh O0yYaromUXCs, B TOM YHUCIIE C OCOOBIMU 00pa3oBaTeIbHBIMU
HOTPEOHOCTSIMH, B COOTBETCTBUU C TPEOOBAHUAMH (eIepaTbHBIX TOCYAaPCTBECHHBIX.

TECTOBBIN MATEPHAJL VIS JUATHOCTUKHA UHINKATOPOB OIIEHUBAHUA
C®OPMUPOBAHHOCTH KOMIIETEHIIUI

3a71a
HUsA

IpaBuabHbIH Kommne
Conep:xanue Bonpoca
OTBeT TeHIMS

3AJJAHUSA OTKPBITOI'O TUITIA HA JOIIOJIHEHHUE

IIpounTaiiTe TEKCT U 3aNMIINTE IPABWIbHBII OTBET.
Cucrema nuddepeHuanbHbIX YpaBHEHUN IEPBOTO MOPSIKA
pa3pelIeHHbIX OTHOCHUTEIBHO MPOU3BOJHOM, T.€. CUCTEMA

BUA /
d 1 — [ [ [ [
P 106 y1;v25 o3 V),

dy: IK-1
dx= f206y15y2 5 Yn)

W _ oo
—f(x,y ,y,...,y)
n 1" 2 n
HA3BIBACTCS «vvvvveveeessinrnnnneeeaeens cucremoit /1Y
(omeem 3anuuiume cmpoYHbIMU OYK8AMUL)

IIpouuTaiiTe TEKCT M 3aANMINNTE NPABUJILHBINA OTBET.

JIuHus, B TOUKaX KOTOPOM HAIPABJIEHUE TOJISI OJHO U TOXKE,
Ha3BIBACTCH vevvvvenrrennnnnnnnn. nudepeHInaIbHOTO
YpaBHEHMUS.

[1K-1

(omeem 3anuwiume cmpoyHbIMU OYKEaMLUL)

IIpouuTaiiTe TEKCT U 3aNMIINTE NPABUJIbHBIA OTBET.

OyHKIHS f(X; V) HABBIBACTCS .eovvverveneereneeeeneanenns byHKIHEH
k -ro mopsiixka OTHOCHTEIIFHO TIEPEMEHHBIX X M Y, €CIIU JIJIsI IK-3
moboro t € R chopaBemmmBo  ToxmectBO  f(tx;ty) =

thf (x; y).

(omeem 3anuwiume cmpoyHbIMU OYKEaMU)

IIpouuTaiiTe TEKCT M 3aNMINNTE NPABUJILHBINA OTBET.
[Mopsnkom nuddhepeHIaT HOTO ypaBHEHUS HA3bIBACTCS
HAUBBICITUN TOPSATIOK «vvveenvvvereeinvreeeennenns HEU3BECTHOU
(GYHKITUH, BXOJSIIEH B ypaBHEHHE. IIK-3

(omeem 3anuwume cmpouHbIMU OYKEaAMU)

IIpounTaiiTe TEKCT M 3aNMIINTE NPABUJILHBINA OTBET.
JuddepennnansHoe ypaBHEHUE Ha3bIBACTCS

OOBIKHOBEHHBIM, €CJIM HCKOMasi (PYHKIIUS 3aBUCUT OT [K-1
............................ HE3aBUCUMOI0 IIEPEMEHHOTO.




3AJAHUSA OTKPBITOI'O THITA CBOBOJHOI'O U3JIOKEHUSA
C PABBEPHYTBIM OTBETOM

IIpounTaiiTe TEKCT M 3aNIMIINATE PA3BEPHYTHIH OTBET.
Jupdepennuansioe ypaBuenue Buma: Yy + P(x)y =| TIK-3
f(x)y™, m € R. Ilpu m = 0 oHO npeBpaIIaeTCcs.

IIpoumTaiiTe TEKCT M 3aNIUIIUTE Pa3BEPHYTHII OTBET.

Onpenenure Tum qudGepeHIINaATEHOTO YpaBHEHNE

IK-1
4y = ycos(x) + cos(x).
dx
IIpounTaiiTe TEKCT M 3aNIMIINATE PA3BEPHYTHIH OTBET.
OO1wee peleHne TMHERHOTO0 HEOHOPOIHOTO YPABHEHHS 11K-3

paBHO cymme?

IIpounTaiiTe TEKCT U 3aNIMILINTE Pa3BePHYTHIA OTBeET.
OO6muM pemenueM nudGepeHInanIbHOT0 YpaBHEHUS
nepsoro nopsaka y = f(x, y) HasbiBaeTCs QYHKIHS
y = @(x,c), comepkamasi OJHYy POU3BOIHHYIO
MTOCTOSIHHYIO C Y yJIOBJICTBOPSIFOIIAS YCIIOBHUSIM: IK-3
1. ®yuknus y = @(x, ¢) kak QyHKIHS apryMeHTa X
sBIIAeTCS pemeHueM nuddepeHuaibHOro
ypaBHCHHSI.
2. ?

3AJAHUA 3AKPBITOI'O TUITA HA YCTAHOBJIEHUE TOCJIEJOBATEJIBHOCTHA

HquHTaﬁTe TEKCT H YCTaHOBUTE NpaBUJIBHYIO
10CJIe10BATEILHOCT.

VCeTaHOBHUTE TOCIIEN0BATENLHOCTD IIATOB JUIA HAXO0KICHUS
o01Iero pemeHus JMHEHHOro OJTHOPOAHOIO YpaBHEHUS 2-TO
MOpAIKA C MOCTOSHHBIMU Kod(ddummentamu y~ + py +

qy =0:
1. 3anumem xapakTepucTHueckoe ypaBHeHue k? + p -
k+q=0;

2. YuuTbiBas 3HAYCHMsS KOPHEH XapaKTepUCTHUECKOTO
ypaBHEHUs, 3amuiieM oOlee penieHnue JHHEHHOTo
OJTHOPOJHOTO  TU(PEPEeHIINATBHOIO YpaBHEHHUS C
MOCTOSIHHBIMU KO3 (PULIMEHTaMH KaK:

o y= (el + Crek?* | ecnu k1 # ko,
ki, k2 € R; IK-1

o y=C(C1ek* 4+ Crxek*  ecim k1 = k2 = ko,
ko € R;

o y = ex(Cicosfx + C2sinfx) , ecnmu
ki=a+ip k:=a—if.

3. Haitnem kopHH XapaKTEPUCTUIECKOTO

ypaBHEeHUS k1 ¥ k2,

3anuuMTe COOTBETCTBYIOLIYIO NOC/I€10BATEILHOCTH B BHIE
uudp caeBa HANPaBo.




IIpounTaiiTe TEKCT H YCTAHOBHTE NPaBUIbHYI0
10CJ1e10BATEIBLHOCTD.
VYcraHOBUTE MOCIENOBATENBHOCTh IIArOB I HAXO0XKJICHUS
00IIero peuieHus JUHEWHOTO0 HEOIHOPOJHOTO ypaBHEHHUS
1-ro mopsaka y° + P(x)y = f(x) (1) ¢ ucnons3oBaHueM
METOZa BapHaLMK IIPOU3BOJIBHON IIOCTOSHHOM:

1. mem pelieHne OIHOPOIHOTO ypaBHEHUS Y +

P(x)y = 0 (2);
2. 3amenuM noctosinHyto C Ha pyHkumo C(x);

11 3. Haxomum ofmee pemienue oxHopoaHoro ypasnenus | I[1K-3
y= Ce—fp(x)dx;

4. Beruucnss npousBogHylo Y = C'(x)e—/p(x)dx —
C(x)p(x)e—Jr(dxy MOJICTABIsAI B HMCXOJHOE
ypaBHeHue (1);

5. Iloacrasmusst HaiinenHoe 3Hauenue C(x) B (2) momyuu
oOuiee pemenue ypaBHeHus (1).

3anuIuTe COOTBETCTBYIOUIYIO MOCIE0BATEILHOCTh B BH/IE
undp ciaeBa HANPaBo.
IIpouuTaiite TeKCT " YCTAHOBHTE NPaBUJIbHYIO
N0CJ1e10BaTeIbHOCTD.
[TocnemoBarenbHOCTh LIATOB JUISL PEIICHHS] YpaBHEHHS B
noiublx  auddepennuanax M(x, y)dx + N(x, y)dy = 0
ne M u N - pyHKUINU OT X U V..
M
1. Bemonnsiercs nu yciaoue M = __ Ecmm 310
oy ox
YCIIOBHE  BBINIOJHSCTCSA,  yYpaBHEHHE  SBISICTCS
MOJTHBIM M MOYKHO TIEPEXOJIUTH K CICIYIOIIEMY IIary.
2. Haxomum g(y): 8 = N(x, y);
ay
3. Haxomum dyukuuo F(x,y), Takyro uro: 9E =
ox
M(x,y) n 88 = N(x, y)
y
F,y)=[ M@, y)dx+g(©) e g —
MPOU3BOJIbHAS PYHKITUS OT Y.
12 4. O6uee pemenue: F(x,y) = C [K-1

B BUJIe IM(p cJIeBa HANIPABO.




IIpounTaiite TEKCT H YCTAaHOBHTE NPaBUJIbHYIO
mocjaea0BaTeJIbHOCTb.
YcTraHoBUTE NIPaBUIIBHYIO ITOCIIEI0BATEIBHOCTD AEHCTBUI

JJI pCUICHUA YPAaBHCHHA

y' = cos(y — x):
13 1. Z=y—x=Yy =z +1; TIK-3
2. zZ+1=cos(2);
3. ctg ; =x+C.
4. ctgil=x+C;
2
3anuiMTe COOTBETCTBYIOLIYIO IOCJI€10BATEIbHOCTD B
BuJe nudp cjieBa HANPABO.
IIpouuraiite TEKCT " YCTAaHOBHTE NPaBWILHYIO
Mmocjaea0BaTeJIbHOCTD.
YcTraHoBUTE  IIOCHIEAOBATCIILHOCTE  JIEHMCTBHIL, MeETOja
CBEJICHUS CUCTEMEI JIY
dy
— =4y -3z
{dx
dz 5 3
R y — 37
dx
K omHoMmMy auddepeHnanbHOMY ypaBHEHHIO BTOPOTO
MOpsJIKA.
1. TloxcraBnsieM 3HaY€HHE Z BO BTOPOE YPaBHEHUE
MOCJIEIHEW CUCTEMBI:
y”_y,_6y — 0-
2. ToxcraBusem z' =2y —3z B  TOIyd4EeHHOE
PaBEHCTBO:
y"=4y'—3(2y —3z). CocrasiseM cUCTEMY
!
=4y — 3z,
ypaBHEHUH {y,, Y
y =2y -3z
3. U3 mepBoro ypaBHEHHS CHCTEMBI BRIpAKaeM Z depes
14 yuy' MK-1
r_4y—y
z ===
4. TlpomuddepeHnupyeM mnepBoe ypaBHeHHe Yy =
4y' — 37';

3anuumTe COOTBETCTBYIOUIYIO OC/IEI0BATEILHOCTD B BUH/IE
nu@p cieBa HanpaBo.




3AJJAHUA 3AKPBITOI'O TUIIA HA YCTAHOBJIEHUE COOTBETCTBUSA
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IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE
Haitgure coorBercTBHE.

Jluddepentmannioe YacTtHoe pelieHue
ypaBHEHUE
A y = 1 y = arctg(x)
1+x
, 1
B y = 2 y = ctg(x)
1+x2
) 1
C y =— 3 y = In|1 + x|
sin?(x)
, 1
D y=—— 4 y=-tg(x)
cos2(x)
3anummure BblﬁpaHHl)Ie Il]rl(l)pl)l moa COOTBETCTBYHOIIUMHU
OyxBamu:
A B C D

IK-1




IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE
Halingure cooTBeTCTBHE.

Jlnddepermman:toe YacTtHoe pelieHue
ypaBHEHUE
, 1 .
A y = 1 y = —sin(x)
1—x
, 1
B y = 2| y=-In[1-4«
V1 —x2
C y = —sin(x) 3 y = arcsin(x)
16 IK-3
D y' = —cos(x) 4 y = cos(x)
3anumuTe BbIOpaHHbIE HU(PBI 10 COOTBETCTBYHIIUMHU
OyKkBamMu:
A B C D
IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE
Haitgure cooTrBeTcTBHE.
YactHoe peleHue Jlnddepernmannroe
yYpaBHEHUE
A y = arccos(x?) 1| ¥ = —2xsin(x?)
,_2x
B y = arctg(x?) 2 y = cos?(x)
17 y = TIK-1
C y = cos(x?) 3 V1 — %2
. 2x
D y =tg(x?) 4 y T 14 x2

3anumuTe BbIOPaHHBbIEe HU(PHI MO COOTBETCTBYIOIMMU
OyKBaMM:

A B

C D




IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE
Halingure cooTBeTCTBHE.

YacTtHoe pelieHue Jlnddepermman:roe
ypaBHEHHE
. ZX
y = arcsin(x?) Sin(x)

y = arcctg(x?)

y' = 2xcos(x?)

18 , 2x [1K-3
= sin(x2 y ==
y = sin(x?) 1+ x2
' 2x
= 2 y =
y = ctg(x?) V1 — x2
3anumuTe BbIOPaHHBbIE HUQPBHI MOJ COOTBETCTBYIOUIMMH
OykBamu:
A B C D
IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE
Haiinure cooTBeTcTBHE.
JubdepernmansHoe
BHEHUE BHJIA
yP3 + a(x) _Ill_ Ha3bIBAIOTCS
y y
2 OJTHOPOTHBIMH
b(x)y* = c(x) tne
T pepeHaTbHbIMU
a(x), b(x) n c(x) - YpaBHEHUSAMU
3aJJaHHbIE HEeTIPEPbIBHbIE
GbyHKIMU
OOBIKHOBEHHBIE
middepenraibHbIe
YpaBHEHHUSI, KOTOpbIE Ha3bIBACTCA
MOT'YT OBbITh 3aIMGAHBI B ypaBHEHHEM PUKKaTH
suacy = f ),
19 x IIK-1
OOBIKHOBEHHBIE Ha3bIBAIOTCSA
middepenaibHbIe mddepeHanbHEIMU
ypaBHEHHsI, KOTOPbIE YpaBHEHHSMH C
MOTYT OBITh 3aITUCAHBbI B Pa3eNAIOMIUMUCS
sunie y = f(x) - g(y), MepEeMEHHBIMU

3annmure BoIOpaHHBIC HU(PHI 0] COOTBETCTBYIOLIIUMH
OyKkBaMu:

A B

C
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IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE
Halingure cooTBeTCTBHE.

Huddepenmnmanpaoe

YpaBHCHUE BUA:
AlY TPy = f)y™

me€R. IIpu m =0 onHo

B YpPaBHECHHE C
1| pazpenstomumucs

TIepeMEHHBIMH
MIpEeBpaIaeTCs.
Huddepennmanpaoe
ABHCHHUE BUJIA: .
P A B JITHEWHOE
H

g|Y TPy =f)y"
me€R. Ilpu m=1 oHo
IIpeBpallaeTcs.

2| muddepeHIHaTBEHOE

ypaBHEHHE

HMuddepenumanbaoe

YPaBHEHHE BUJIA:
Cly"+Px)y=f(x)ym | 3|BypaBuenue bepayim
meR. [lpuy m#=1,m+

0 ono mpeBpaiaercs

3anummTe BhIOpaHHBbIe HUGPHI MOA COOTBETCTBYIOIMMH
OyKBaMm:

A B C

[K-3

OTBETA

3AJAHUA KOMBUHUPOBAHHOI'O TUITA C BBIBOPOM OJHOT'O ITPABUJIBHOI'O

21

IIpounTaiiTe TeKCT ¥ BbIOEpUTE NPABUIbHBINA OTBET.
I nuddepennuansaoro ypaBHenuss Yy + 16y =0
XapaAKTEPUCTUUECKOE YPABHEHUE UMEET BU/L:

1. 224164 =0;

2. 12+16 =0;

3. 1+16=0;

4. 12 —-161=0;

I1K-3

22

IIpounTaiiTe TEKCT M BbIOEpUTE NPABUIbHBIN OTBET.
B kakom BuJie cilelyeT UCKaTh YaCTHOE PEIICHUE YPABHEHUS
y" + vy =sinx + cos x?

1. y=Acosx

2. y=Acosx + Bsinx

3. y=Bsinx

4, y =x(Acosx + Bsinx)

[1K-1




IIpounTaiiTe TeKCT N BbIOEpHUTE NPABUIbHBIN OTBET.

Cpenu nepevrciieHHbIX 3a1a4 «3aaadeit Komm apisercs
1. xyy =1—x2

23 2. ydx +ctgxdy =0, y(f) = -1, TK-3
3
3. y=3y—-1;
4. ")+ 0)=1
IIpounTaiiTe TEKCT M BbIOEPUTE MPABUIbHBINA OTBET.
VYKaxuTe BUJ  YAaCTHOTO  PEIIEHUS  HEOJHOPOJIHOIO
muddepeHIaTBHOTO YPaBHEHUS
v+ 6y =5x
o4 1. y*=(aix + ao)x;2 [K-1
2. y" = (a1x + ao)es’;
3. ¥y =aix + ao;
4. y" = aix.
IIpounTaiiTe TEKCT U BbIOepHUTE MPABUJIbHBIN OTBET.
Pemenune nuHEHHOrO OIHOPOAHOTO AUQPPEPESHINATHHOTO
YpaBHEHUSA BTOPOTO IopsAKa c IIOCTOSIHHBIMU
koa¢hduneHTamMmu COAEPIKUT TPUTOHOMETPUYECKUE
GbyHKIIUH, eciu
1. ompenenurens BpoHCKOTO paBeH HYIIIO;
25 2. KOpHHU XapaKkTEPUCTUYECKOTO YpaBHEHUS —| IK-1
KOMIUIEKCHBIE;
3. KopHH XapaKTEPUCTUUECKOTO YpaBHEHUSA -
JICWCTBUTEIbHBIC U PA3JINYHbIC;
4. KopHHU XapaKkTEPUCTUUECKOTO YpaBHEHUSA -
BEILICCTBEHHBIE U PABHBIE.
IIpounTaiiTe TeKCT M BbIOEPUTE NPABUIbHBINA OTBET.
Kakoe BbICKa3bIBaHME HE OTPAKAET MPU3HAK YPABHEHHS B
MOJIHBIX Auddepenunanax?
1. JleBas 4yacTh ypaBHEHHUS MPEACTaBISET CO0OH Ccymmy
YacTHBIX U HEpeHIINaIOB.
2. YactHas mpou3BOJAHASA MO OJHOW MEPEMEHHOW OJIHOTO
ClaraéMoro M 4acTHas MPOU3BOJHAS IO JAPYrou
MEPEMEHHOM JPYroro CjIaraéMoro paBHBI.
- 3. OOmiee permieHHEe B HESIBHOM BHJC OIPEICIISACTCS K3

ypaBuenueMm F(x, y) =C.

4. BrIpaxeHue, 3aBUCHILEE OT Y BXOJHUT TOJBKO B JIEBYIO
4acTh, a BBIPAKEHHUE, 3aBUCALIEE OT X — TOJIBKO B
IIPaBYIO YacTb.

10




OTBETOB

3AJAHUA KOMBUHUPOBAHHOI'O TUITA C BBIBOPOM HECKOJIBKUX ITPABUJIBHBIX

IIpounTaiiTe TEKCT U BHIOEPUTE MPABUIbHbIE OTBETHI.
Kakoe u3 cienyronmx yTBepX IACHUNH O ypaBHEHUU
Pukkatu siBisiercst BepHbIM?
1. Vpasuenue Puxkaru umeer Bun y + a(x)y +
b(x)y* = c(x);
2. YpaBHenue Pukkatu Bcerja UMeET OHO
pelieHue;
3. VYpaBHenue Pukkatu MoxkeT OBITh MPeoOpa3OBaHO
B JIMHEMHOE YpaBHEHHE IIPU ONPEIEICHHBIX

21 YCIIOBHUSIX; [K-3
4. VYpaBHeHue PUKKaTH HCHOIB3YETCS TOJIBKO B
TEOPHUH YIIPABJICHUS.
HpoanaﬁTe TEKCT " BblﬁepI/ITe NnpaBUJIbHBIC OTBETLI.
Kakue n3 cienyromux METo0B MOTYT HCIIOIb30BAThCS
Ui peuieHnss AuddepeHIualIbHbIX YpaBHEHHM:
28 1. Meron pa3zneneHusl NEPEMEHHBIX; [K-1
2. MeToa MHTETPUPYIOIIEr0 MHOMXHTEIS;
3. Metoxa 3aMeHBI MEPEMEHHBIX;
4. MetoJ BEpOATHOCTHOI'O MOJECITUPOBAHUS.
IIpounTaiiTe TeKCT U BbIOEpPUTE NPABWIbHbIE OTBETHI.
Kakue u3 crnenyronmx cBONCTB MOTYT OBITh y pellIeHU
G depeHIIMATBHBIX YpaBHEHUI:
29 1. CymecTBoBaHME U €IMHCTBEHHOCTb PEILCHHUS; K1
2. HenpepsiBHOCTE U T QEPEHIPYEMOCTD;
3. JluneliHas KOMOMHALMS peIIEHUI TUHEHHOTO
YPaBHEHUS TAKKE SABIISIETCS PELICHUEM;
4. Bce penieHus ABISAIOTCS NEPUOTUUECKUMHU.
IIpounTaiiTe TeKCT M BbIOEpUTE NPABUIbHbIE OTBETHI.
Kakne wn3 crmenyrommx METOAOB MOTYT HCIOJIb30BATHCS
JUI peuieHusl cucteM aud@epeHuuanbHbIX ypaBHEHHUH?
(Br1GepuTe Bce npaBUIIbHBIE OTBETHI)
1. Meroa NOACTAaHOBKHU;
2. Metox cBeneHusi cucteMsl K ogHomy /1Y Beicuiero
MTOPAJIKA;
30 3. Mertox pa3aeneHus NMEPEMEHHBIX; [K-3

4. Metoa MHTErpUpPYEMbIX KOMOMHAIUI.

11




IIpounTaiiTe TEKCT U BbIGEPUTE NPABHIbHBIE OTBETHI.

Kakoe w3 cnenyromux ypaBHEHWH SBJISIETCA JMHEHHBIM
midQepeHMaTbHBIM ~ YpPaBHEHHEM  C  [TOCTOSHHBIMH
ko3 punmenTamMu:

31 1. y"+3y' +2y=0; M-
2. V' +2xy' +y=0;
3. 4y — 5y = ex;
4. y'+y2=0.
IIpounTaiiTe TEKCT M BbIOEPUTE MPABUIbHbIE OTBETHI.
Kakoe 3 cneqyromux ypaBHEHHM SBIIAETCS YPABHEHUEM
Knepo:
32 1. y = xy' + y’4; I1K-3

2. y=y"+ x%y;
3. y=xy —y'%
4. y=y" + sin(x)y.

12
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