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BBenenue

B kxypce MaremaTMKu CTyAEHTbl JHEBHOTO OTHEICHUS W3Yy4alOT TEMBI
«duddepennmanpupie ypaBHeHU» U «PAap» BO BTOPOM HIIM B TPEThEM CEMECTpax

B 3aBUCHUMOCTH OT CIICOHMAJIBHOCTH.

Huddepennuansupie ypaBHeHUs - HauOosiee BOCTpeOOBaHHAs 4YacTh Kypca
MaT€MaTUKH B WHKEHEPHBIX MPHIOKEHUSIX. PAIbl IpEeACTaBIsAIOT MPOCTON U BECHMA
COBEpIICHHBI HMHCTPYMEHT Uil NPUOMMKEHHOTO  BBIYMUCIACHHUS  (PYHKIIHM,
MHTETPAJIOB U pelieHus auddepeHuaibHbIX YPaBHEHHUM, YTO OTPaKEHO B 3a/1ayax
JaHHOTrO MocoOud. BaxxHelmmm pa3faenoM Teopuu psaoB ABIsIOTCS psaabl Dypbe, ux

IMPUIIOKCHUA K 3aia4aM (I)I/I?;I/IKI/I, QJICKTPOTCXHUKHU, PAIUOTCXHHUKH.

B mnocobuu copepxkaTcsi ABa KOHTPOJBHBIX 3aJaHUs W 00pas3lbl HX

BBIITOJIHCHUA.

OO0umue pekoMeHIAIMH CTYIEHTY 10 padoTe HAal KypPCOM MATEeMATHKH

CamocrosiTenbHas padoTa HajJ y4eOHBIM MaTepUaIOM COCTOUT M3 CIICIYIOITUX
DJIEMEHTOB:

1. U3yueHune Marepuana 1o JEKIUsIM;

2. N3yuenne Mmarepuana no y4eOHMKY M y4eOHBIM MOCOOUSIM (CM. CIIMCOK
JTUTEPATYPHI);

3. BeimoJjiHeHHEe eXKeHeNCIbHBIX JOMAITHUX 3aJaHu;
4. BeITIOTHEHUE KOHTPOJIBHBIX JoMamHuX 3aaanuil (K3).

CTy,Z[eHT MOXCT 0 6p alaTbCsa K IperoagaBaTciaro JJIsL IMOJIYUCHUA

KOHCYJIbTAllUH, IMOCCHIAaTh HMCHOIINUCCA (I)aKYJIBTaTI/IBHBIe 3aHATHA.



Yka3zanus K Boinosinenno K/13

l. Kaxmoe KOHTPOJIBbHOE JOMAIHEE 33JaHUE€ JOJDKHO BBINIOJIHATHCS B
OT/ICJIBHOM TOHKOW TETpaju B KIETKy, YepHUJIAMU YEPHOrO WM CHHEro IIBETa.

HCO6XOI[I/IMO OCTaBJIATH II0JIA JJIA 3aME4YaHuM IMpCIIo4aBaTCIIAd.

2. Ha TUTYJIBHOM JIMCTC TCTpaau IHOJIKHBI OBITh YETKO HAIMCaHBI (baMI/IJII/ISI
CTyACHTAa, €TI0 MHHUIIUAJIbI, HA3BAHUC AUCHHUIIIIMHBI, HOMCP BBIIIOJHACMOI'O BapHaHTaA.

Kaxk npaBuno, HoMep BapraHTa 330aETCA MPETOJABATEIEM.

3. PemieHus 3aa4 Hy»KHO pacrojlaraTh B MOPSAKE BO3PACTaHUSI UX HOMEPOB,

00513aTeJIbHO 3aANUCHIBAsI YCJIOBUE KAKI0M 3a1a49H.

4. Pemienus 3amad cienyeT M3jiaratb MOAPOOHO M aKKypaTHO, OOBICHSS U

MOTHUBHUPYS BCE IEUCTBUS IO XO/1y PEIICHHUS U Jiejiasi HEOOXOUMBbIE YEPTEKH.
5. Oopmnenne pemieHus 3a/1auu CIeyeT 3aBepuiaTh CIOBOM «OTBETY.

6. [Tocne momydeHus MPOBEPEHHOM MperogaBaTesieM padoThl CTYICHT JOJIKEH
B OTOM XK€ TETpajJyd HCIPaBUTh BCE OTMEUEHHBIC OIIMOKW W HEAO0U€Thl. BHOCUTH

UCIIpaBJICHUS B TEKCT pabOThI MOcye e€ peleH3upOBaHUS 3aIPEIaeTCs.



OBPA3EIl PEHIEHUA KOHTPOJIBHOI'O JOMAIIHETI'O 3AIAHUA
1O TEME «IU®PEPEHIIMAJIbBHBIE YPABHEHUA »

Bapuant Ne O

1. Pemuts ypaBHEHUE: YiCO2X = 4y|n Y.

2. Pemmts ypasrenme: (X° + y?)dx- 2xydy=0.

3. Pemmts 3agauy Komm: yj+ y@osx =sin2x, y(0) = 3.
4. Haiitu obmiee u 11000€ YaCTHOE pEUICHUE YpPaBHEHUS:

y = 5x+x 2+ 9cos3x.
:L-'I = (},')2_

6. Haiitu oGuiee pemenne ypashenms: ¥ + 6y +18y =172,

5. Pemuts ypaBHeHueE:!

7. Pemmts 3amauy Komm: Yi- 10yj+21=50sinx, y(0) =2, Yi(0)=13.

8. Haiitu obmmiee pemenue ypasHenus: v — 5y = 0.

3agaua 1. Pemuts ypasaenue YiCOX=4yiny .

td"dodedj
DTO ypaBHEHHUE SIBJISIETCS YPABHEHHEM IEPBOTO MOPSAJIKA C Pa3AeISIIOIIMMHUCS
nepeMeHHbIMU. Pazzenus 06e yacTh ypaBHenust Ha COSXO4y Oy (u ymuOxHUB

dy 4dx

ylny co2x

Ha OX, monyyaem ypaBHeHUE

d

WuTterpupyem o6e yacTu ypaBHEHHUS: ﬁ n y = 4nc dx

ost

Infin y _4~Cos’2xdx dsin2x _ . dsin2x _ n sin2x - ]:l+lnC
Moogox =M gimox ™ “Miax-1 sin2x + '
ITo cBoiicTBaM JorapupmMoB HaxXoauM: In y ="° C_S?n2x +1; ny=C, S!nZX "‘1_
sin2x-1 sin2x-1



sin2x+1

1
Takum oOpaszom, y=e S"™x-1 _ o0mee perieHue, IA€ TPOU3BOJIbHAS

nocrostaHasg C; # 0.

OtmensHO paceMoTpuM  ciaydait coSXO4dy My O HemocpeacTBeHHOI

. n
MOJICTAHOBKOM B MCXOJHOE YPaBHEHHUE MOIydaeM, 4To X = %, rae N — HaTypaibHOE
gucino, 1 Y=0 He ABIAIOTCS pemeHusMu, a Y =1 - permieHue, KOTOpOe BXOIUT B
obmee pemenue pu C; = 0. OKOHYATENHHO MOTyIaeM

sin2x+1

. 1.
[ Is9 j ig=e s"x1 rne C; - npousBOJIbHAS TOCTOSIHHAS.

3agaua 2. Pemmts ypasHenue (X° + y?)dx- 2xydy=0.

tdhddedy

3T0 ypaBHeHI/Ie HepBOI‘O HOpSI,I[Ka SIBJISICTCA OIIHOPOI[HBIM BTOpOﬁ CTCIICHH.
2 a yz Q Y.,
Pasenus 06e wacTu 5TOTO ypapHenus Ha X’dx, momyuum g+-58- 27 yi=0.
X" = X
(; 0

O603Ha4YMM: u:X. Torma  y=Xu, Yi=U+XUji, © ypaBHEHHME NOpPUMET BH]

X

2
[L+u?)- 2u(u+xui)=0, orkyma 2xuui=1- u?; fuil: =d—):(; - %:d_;

UnTerpupys,  HaXOIUM: - In‘l- uz‘ =Injx+InC; In‘(l— u2)><1 =1In Ci;
1

(1- uz)X =° Ci; (1- UZ)X = C. BosBpamaschs K HICXOAHON (PYHKIIMH, TTOTyIUM OOIITHIA
1

o 2 ~ o
a
MHTETPaJl UCXOAHOIO0 YPABHEHMUS: %- y—%x =C: %X—zg?( =C: x°- y2 = CX.
¢ X< ¢ :

[ s j¥: y?=Cx.
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3agaua 3. Pemmts 3amauy Komm: yj+ y(@osx =sin2x, y(0)=3.

td"ddedy.
Wa r Hhxoaum oOmiee pernieHrne AaHHOTO JIMHEHHOTO HEOJIHOPOJJHOTO
ypaBHEHHMS TIEPBOTO MOPSIKA C MIEPEMEHHBIMU KO3 GUIIMECHTAMHU.
MepBbli @MRO@G@MPUaUNN 1) doaTaln HaXHM DOIIEee
pellleHre  COOTBETCTBYIOLIETO OJHOPOJHOrO ypaBHeHMs Yi+Yy@0sx=0. Drtum

pemenueM sBisercs Gpyukus 'y =C@ '™,

Iycrs Temeps C=C(X). IoacraBu Bepaxkernme Y =C(x)@ 5™
yi=C(X €™ G ¥ €'® cos B ucxomnoe ypasrenue, Haiinem Ci(X), a 3aTeM
unterpuposanueM  C(X) = 2sinx@"* - 2™ +C,, rme C,- npousBonbHas

IIOCTOAHHAsA. CH@I[OB&T CJIBHO, 06mee PCUHICHUC NCXOJHOI'O YPAaBHCHHA KMCCT BU
y = (ZSinXCESinX _ Zesinx + Cl)e Sinx — ZSinX -2+ Cle- sinx.

Bropoun MMeawoq@b B Pehigpue ypaBHeHus OyldeM HCKaTh B
Buge Y=U(X)QY(X). TloxacraBuB Yy ¥ Yi B HCXOMHOE YypaBHEHHE, IONYUHM
Ui +u@j+uv@osx=sin2x wm UiQr+ul@vj+v@osx) =sin2x. Ilorpebyem,
avi+v@osx=0
9TOOBI PYHKIMU U, V YAOBIECTBOPSIN YCIOBUAM: | . _ :
i uUiQr=sin2x

N3 710l cucTeMBbl OCIEI0BATEIbHO HAXOIUM:
v=¢g ™ u=2sinx > 2™ C.
OO6miee perieHrue UCXOIHOTO YPAaBHEHUS 3alUIIETCS B BUJIE:
y=u @ (2sin x €0 2™ (j e™ 2sinx 2 Ce™

War 2 . Haxogum dYacTHOe  pelIeHHe HCXOAHOTO  YpaBHEHUS,
ynoBierBopsitoriee HadaapbHOMy ycimouto Y(0)=3. IMoacraBuB X=0 u  y=3 B

- sin X

obmee pemenune Y =2sinx- 2+Ce """, mnaiimem koncranty C, =5. Taxum

oOpa3om, mojiydyaeM 4acTHOE perieHrne Y =2sinxX -2 % sinx

[ s e jig=2sinx -2 B°™



3anaua 4. Haiitu o01iiee 1 11000€ 4aCTHOE pEIICHUE YpaBHEHUS

y"= bx+x"?+9cos 3x.
tdhddedd.

Oto  nuddepeHnmranbHOe  ypaBHEHHWE ~ BTOPOTO  MOpSAKAa — peliaeTrcs
HEMOCPEJICTBEHHBIM  HMHTErpupoBaHueM. Ilocie  mepBOoro  MHTErpUpPOBAHUS

ronyyaem y = %xg — x ' +3sin3x+ C,. Ilocie  BTOPOr0  HMHTETPUPOBAHMS
nmoyrygaem oOIree pemeHue y = gxg — In|x| —cos3x+C, x +C,, tne C;u €, -

IPOU3BOJIbHBIE IIOCTOSIHHBIE. YacTHOE pelleHHe MOIy4aeTcss M3 OOLIero Ipu
KOHKpETHBIX 3HaueHusx C; u C,. Ilonoxus, nanpumep, C; = 5, a C,= 10, Haxomum

YacTHOE pelieHue V-~ =§x3 — In|x| —cos 3x+5x + 10.
[Iso j ﬁ#%xg — In|x| —cos3x+C; x +C5;

y* =§x3— In|x| —cos3x+5x + 10.

3agaua 5. Pemmts ypasnenue. y = (y)2.

tdhddedd.
DTO ypaBHEHHE BTOPOTO MOPSAIKA, HE COIepkKaIlee SBHO (DYHKIHIO Y.

CraenaeM 3aMeHy MepeMeHHoi: v = z(x), Toroa Vv =z VYpaBHEHHE IPUMET
BUJI Zz'=z? — DJT0 ypaBHEHHE IIEPBOTO TOPSAAKA C Ppa3AeISIOLIAMHUCH

IepeMeHHbIMU. Pemaem ero.

dz dz 1 -1
—=2z%; —=dx; ——=x+C; z= :
dx z2 z xX+Cy

1

BosBpamasce Kk UCXOIHOW IEPEMEHHOM Y , IIOJIydaeM V = — PR
Xrly

Eme pas HHTeI pHpYEM H NToTy4daeM odllee pemeHHe V= —In|x + G| + G, .

I jB=—In|x+(|+C.
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B 3agagax Ne 6 u Ne 7 Hy»HO pelaTh JJMHEWHbBIE YPABHEHUS BTOPOTO MOPSIAKA C
NOCTOSIHHBIMU KO3(puientamu. Bun pemieHuss Takux ypaBHEHHMH 3aBUCUT OT
KOPHEW XapaKTEpPUCTUYECKOIO0 YpPAaBHEHHs M BHJA IPAaBOM 4YacTH YPaBHEHUS.

HOBTOMy IMPpUBCACM PCIICHUC HC OHHOﬁ, da TPECX 3aJav TaKOI'0 THIIA.

3apaua 6a. Haiitu oGuiee pemenue auddepeHuaibsHOr0 ypaBHeHUS !

yii+6yi+18y =17e?*.
t 4N ddady

]_IaHHOC YPaBHCHUC BTOPOTO IIOPAAKA ABJIICTCA JIMHEHHBIM HCOOHOPOAHBIM

YPaBHEHHEM C TMOCTOSHHBIMM KO3(uuueHntamu.  Ero XapakTepHCTHYECKOE
ypasHenue /°+6/ +18=0 umeer kommiekcHbie kopau /, =-3+3 u /, =-3- 3.
3HauuT, 00IIEE PEUIEHHE COOTBETCTBYIOIIETO OJHOPOIHOTO YPABHEHUS MMEET BUJL

Y =& *(C,cos8x +C, sin3x) . YacTHOE pelIeHne HEOTHOPOIHOTO YPABHEHHS HIIEM
B Buge J (X)=A€*. Torma j'=2A&”, j i=4A&”. TloacTaHOBKA B ypaBHEHHE
pUBOAHT K paBeHcTBy (4A+12A+18A)e?* =17e®, otkyma A= % Taxum oOpazom,
oOliee pelenue 3aJaHHOTO ypaBHEHUSI YMeeT BHL

y =€ *(C,cos3x +C, sin3x) +%e2x.

[lsoj Ls:e‘gx(clcossx+czsin3x)+%e2x.

3agaua 60. Haiitu oOmee pemenne audPepeHIHATbHOTO  YpaBHEHUS:
yi- 5yi+6y =2e*.
tdMddedy
Xapakrepuctudeckoe ypaBHerue /°- 5/ +6=0 umeer xopuu /, =3 u /,=2.

3HayuT, OOIIee peIIeHUE OJHOPOJHOTO YpaBHEHMS 3alUChIBa€TCs B  BUJE

Y =Ce* +C,e”*. 3amernm, uUTO WepBEIi U3 KOpHEH XapaKTepPHCTHUIECKOTO
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ypaBHEHUSI COBMaaeT ¢ KOA(PPUIMEHTOM IMoKa3aTessi cTeneHu GyHKUMUA B MpaBoOd
yacTu. [loaTOMy YacTHOe pelleHue HEOJHOPOJHOTO YpaBHEHHUS WIIEM B BHJE

j =Axe”. Torma j i= A€*(1+3x), / i= A€ (6+9x). IToncTaHOBKA B ypaBHEHHE
npUBOAMT K paBeHCTBY (6A+9AX- 5A- 15Ax+6Ax)e™ =26¥, orkyma A=2.
Takum oOpasoM, oOllee pelIeHHe 3aJaHHOTO  YPAaBHEHUS WMEET  BUJ:
y =C,e¥ +C,e”* +2xe™.

{ 5o j ip=Ce*+C,e™ +2xe¥.

3agaua 6B. Haiitu oOmee pemenne auddepeHnnaIbHOT0  YpaBHEHUS:

Yii+ Yy =2cosx- 8xsinx.

tdhddedy.
XapakrepucTideckoe ypasHeHnme /°+1=0 wumeer kopuum /{=i u /,=-I

3Ha4urt, oblee peleHne oqHOpogHOro ypaBHenus umeet Bug Y =C, cosX+C, sinX.

YacTtHoe pelieHue HEOHOPOTHOTO ypaBHEHUS UILEeM B BUJIC
j =x((ax+b)cosx+(cx+d)sinx). BeuCIUM NPOM3BOAHBIE MEPBOrO H BTOPOTO
NopsiiKa 3TOM (QYHKIIMH:
o [2 ad -

Ji=\cx®+(2a+d)x+bjcosx + |- +(2c- b)x+d|sinx ,

j'= ( axt + (4c- b)x+2a+2d)cosx+(— o’ - (da+d)x+2c- 2b)sinx.
[logcraBuB WX B WCXOJHOE  YpaBHCHHE,  IOJYYMM  COOTHOIICHHUE
(4cx+2a+2d)cosc+(- 4ax+2c- 2b)sinx=2cosx- 8xsinX. D10  paBeHCTBO
JIOJDKHO BBITIOHSATRCS [T BCEX X, UTO C YUETOM JIMHCHHOW HE3aBUCUMOCTH (YHKIIUH

_ _ @ 4dcx+2a+2d=2

COSX W SINX BO3MOXHO JIUIIb TPU BBITIOJHEHUH YCIOBUIL: | :
- dax+2c- 2b=-8x
é-4a=-8 ¢ 4c=0
i U , otkyna a=2, b=0, ¢c=0, d=-1. Takum o6pazom,
j2c-2b=0 {2a+2d=2
YaCTHOE PElICHHE HCXOMHOTO YPaBHEHUs HUMeeT BUI: / = 2X°COSX - SinX, a obuee

pellieHre UCXOIHOro ypaBHeHus umeeT Bug: Y = C, cosx+ C, sinx + 2x° cosx- sinX.

{ 59 j 8=C cosx+C,sinx+2x*cosx- sinx.
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3agaua 7. Pemmts 3agauy Komm: yiji- 10yj+21=50sinx, y(0) =2, Yi(0) =13.
tdhdddiy.

Xapakrepuctuueckoe ypasaenue /° - 10/ +21=0 umeer xopuu /,=3u /,=7.
3uaunt, oOmiee pemieHde  ofHOpoaHoro  ypashenus  Yii- 10yi+21y =0
samuchiBaeTca B Buge Y =Ce*+C,e”*. UacTHoe pelleHne HEOXHOPOIHOTO
ypaBHeHust uiieM B Buae / (X) = Acosx+ Bsinx, rone A u B — HeomnpeaencHHbIC

kod>pdunmente. Jng umx onpemeneHus BelumcauMm [/ i(X) = -Asinx  Bcosx,

/ ii(X) =- Acosx- BsinX u mogcraBuM B HCXOQHOE ypaBHeHHe. Toraa momyunm
- Acosx- Bsinx- 10(- Asinx+ Bcosx)+21(Acosx + Bsinx)=50sinx,

i
(20A- 10B)cosx + (20B +10A- 50)sinx =0.

OTO paBEHCTBO JOJDKHO BBINOJHATHCA JUISI BCEX X, YTO C Y4ETOM JIMHEHHOMU
HE3aBUCUMOCTH (PYHKIIMH COSX ¥ SINX BO3MOKHO JIMIIb MPU BHITIOJIHEHUH YCIIOBHIA:

@ 20A-10B=0
i . 3nauntr, A=1,B=2. Takum oOpazom, oOliee pelieHue
i 20B+10A- 50=0

MCXOJHOTO ypaBHeHus umeet B Y = C,e™ +C,e™* +cosx + 2sinX.

Hns pelieHus 3a7a4u Komm Hans1eM IIPOU3BOHYIO
yi=3C,e* +7C,e"™* - sinx+2cosx. [ToacTaBuB B HayaIbHEIE YCIOBHS AN Y U Vi,
e 2=C, +C,+1

MTOJIyYHM CUCTEMY |

=.1C,=2.
l13=ac, +7¢, +2° T G =L G

[ Is 9 j ig=-e*+2e™ +cosx+2sinx.

3anaua 8. Haiitu oOmee pemenue ypasHenus: v — 5y = 0.
tdhddedd.

OT10 nuHeitHOoe ogHOopoaHOe Aud depeHInaTsHOe YPaBHEHUE TPEThErO  MOpsJKa
C MOCTOSSHHBIMH Ko3(pdunmentamu. CocTaBiisieM M pellaeM XapaKTEPUCTUUECKOE
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ypasuerne A° - 5A = 0, A-(A%-5) = 0. OHO UMeeT ACHCTBUTEIBHBIC U PA3IHYHBIC

kopuu A1 =0, Ay3==+yb5. CremoBarenbHo, 00III€E PEIICHUE HMEET BH]T
y=_Ce"+C,e¥>* + Ce™V>* ,tne Cy , C,, C; — IPOM3BOJIBHBIE TOCTOSHHEIE.

[ 59 jlg=Ce" +Ce5*+ Ce=V5~

BAPUAHTBI KOHTPOJIbBHOT'O TOMAIIHEI'O 3ATAHUA
1O TEME «IU®PEPEHIIMAJ/IBHBIE YPABHEHMUA »

Bapuanr 1

1. Pemnts ypasuenue: (x*-y +9y)-dy +./2+y?-dx= 0.

2. Pemuthb ypaBHeHHE: X -y’ = 4W+ V.

3. Pemmts 3amauy Komm: x -v'+ y=x2; y(1)=0.

4. Haiitu oOmiee penrenre ypapuenus: y'' = 24sin2x + 3x* + 1.

5. Pemmwmrts ypaBuenue: (1+ x2)-y" + 2x-y' = 2.

6. Pemmts ypaBHenne: '+ 25y = 50-e°*,

7. Pemutsh 3amauy Komu: v+ y = —sin2x, y(n) =1, y'(m) = 1L

8. Haiitu obriee pernienne ypapaenus: vy’ + 36y = 0.
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Bapuanr 2

. Pewnts ypasHenue: /3 +y2 ++vV1—x2-y-y' = 0.
Z

. Pemuts ypaBuenue: 2y’ = ;—2 + % + 8.

. Pemmrs 3agauy Komm: y' —Z=Inx ; y(1)=0.
X

. Haiitu o6miee pemenue ypapuenus: y'' = 6e?* — x? + 7.

. Pemmth ypaBHenne: x° -y +x*-y'=1.

. Pemnts ypaBuenue: y'' 4y’ =4x—1.

. Pemmuts 3amauy Komn: vy —2y'=e*(3x—1), yv(0) =2, v'(0)= 0.

. Haiiti oOmiee pemenne ypapaenust: y''' — 3y + 2y’ = 0.

Bapuanr 3
. Pemnts ypaBuenue: y-(1+Iny)+x-y' =0,

Pemmmth ypaBHeHUE: V' — M
' yp - 2x2—2xy

. Pemmmts 3amauy Komm: y' — vy - cosx = cos?x - es**, y(0) = 0.
. Haiitn o61uee perienue ypapaenus; v'' = 2x7% + 8e** + 5,

. Pemwrts ypaBuenune: x* -y +x* -y’ =4,

. Pemute ypaBuenue: y'' — 6y’ + 9y = 4x - e*.

. Pemmrts 3amauy Komm: y'" + 4y =e~2%; y(0) =0, y'(0)= 0.
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. Haittu oOwee pemrenue ypasuenus: v''''— 9y = 0.
p yp ) )

Bapmuanr 4

. Peumnts ypasrenne: V1 —x2-y' +xy? +x = 0.
. Pemuts ypaBHenue: x -y’ = 2-,/3x% +y? 4+ y.

. Pemuts 3agauy Komm: y' — 5 = ;—22, v(1)=1.

. Haiitu o6mee pemenune ypasaenus: y'' = +/x — 15 — 3 sin 4x.
. Pemmuts ypaBuenue: x - y" + 2y = 0.
. Pemmts ypaBuenue: y" +y = x? + 6.

. Pemuts 3amauy
Komm

y'=5y'—6y=e*-(-10x—-3), ,= y(0) =
0, y'(0)=8

. Haiitu obmiee pemenune ypapuenus: y''' 4+ 5y"' — 14y" = 0,

Bapuant 5

. Pemmute ypaBuenune: y-lny+x-y =0,

.?2 J
. Pemmuts ypaBuenue: ¥y = i—z + 7 'j;+ 13.

. Permmts 3amauy Komm: v’ —3x2-y=x2-e*; y(0)=0.
y ) ) »
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5
. Haiitn obmee pemrenne ypasuenns: ¥y = 3 cos 6x — ——+ 1.
COs5™ X

2
. Pemmrte ypaBuenue . X - y" — 2y’ = -5

. Penuts ypasuenue: yv" — 2y’ +y = (2x+ 5) - e?*.

. Pemmuts 3amauy Komm: y" — 4y"+ 13y = 26x+ 5;y(0) =1; v'(0) = 1.
. Haiiti oOmiee pemenne ypapuenust: y''"' — 3y —4y' = 0.
Bapuanr 6

. Pemuteb ypaBHeHHUE : W +y -y-41—x2=0.

. Pemmts ypasuenne : x -y’ =3-,/2x2+y% +7.

. Pewmnrts 3anauy Koun: y' — 4xy = 4x%-e2* ;  y(0) =0.
. Haiitn o6mee pemenne ypasaenus: V' = 6x> — ;—x + sin 7x.
. Pemnts ypaBuenwue: y" - ctgx + 2y’ = 0.

. Pemmute ypaBuenue: y" + 2y'+ 5y = 17 sin 2x.

. Pemmts 3amauy Komm: yv" — 6y’ + 9y = x% —x + 3;

v =3; y'(O =

. Haiitu obmiee pemenne ypapaenus: v’ — 3y — 4y’ = 0.

Bapuanr /

. Pemuts ypasuenue: V4 —x%-y'+x-(y*+1)=0,

2y+3x

. Pemmts ypaBuenue: Y =
X
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. Pemruts 3amauy Komm: }f’—i= (x+ 1)3% y({]):i ,

2

o 1
. Haiitu oO1iiee pemienvie ypapaenust: y' = =———+ 4.
Vvx  sin®x

. Pemmwnts ypaBHEHHE | (1+sinx)-y" =cosx-y'.

. Pemute ypaBuenue : v’ —4y'+ 3y = —4x-e*.

. Pemwts 3agauy Komm: yv'" + 6y’ + 9y = 25-e2*; y(0) =3, v'(0) = 2.
. Haiitu oOmiee pemienue ypapuenus: y'''' — 81y = 0.

Bapuant 8

; 1—x2
. Pemuts ypaBuenue: YV Y- 12 +1=0.

. Pemuth ypaBuenue: x -y = 2-./x?+y?+y.

. Pemuts 3agauy Komm: y' + ;—x =x; y(1)=0,

) _ 1
. Haiitn o6mee pemenue ypasuenns: y'' = 15372 — — t8x.

. Peuts ypasuenue: ey 4 xy' =1,
. Pemmute ypaBuenue: vy —y'—2y=(1-—2x)-e*.
. Pemute 3agauy Ko @ y"' —2y'+y=16-¢* ; y(0)=1, y'(0)= 2.

. Haiiti oOmiee pemenne ypapaenust: y'"' — 9y + 8y’ = 0.

BapuanTt 9

. Pemmts ypasrenue: 4+ x2 Qix- 4y Qly=x* &y Qly.
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P 3_1?3+2_1rx3

2. Pemuth ypaBHEeHHE: Y = 2y iad
3. Pemmts 3amauy Komm: y' — E = x?; y(l) = 0.

4. Haiitu obuiee pemenue ypapuenust: V' = 14cos7x — ix + 4 + 6.
5. Pemmts ypaBHeHne : x° -y’ +x*y’ =9,

6. Pemmts ypaBHenue: y'' 4+ 6y’ + 13y = 75cos 2x.

7. Pemntsh 3amauy Komu: y" + vy =4-¢* ; y(0)=4, y'(0)=-3.

8. Haiitu oOmiee pemenue ypapuenus: y''"' — 6y + 9y’ = 0.

Bapuant 10
1. Pemmmts ypaBuenue: xy' =./2x" +yZ 4y,

2. Pemutpb ypaBHeHue: X - /1 4+yi4+y-y'-4/14+x%2=0.

v ) T T
3. Pemmts 3agauy Komm: ¥ — = = xsinx; }"(5) = -,
X

5
2

: 2
4. Haiitn o6Giee peienue ypapHenus: ¥ = 6+ sin 3x + — + - :
x 51nT x

2_.}_’!1_'_1__:}}.’:1.

5. Pemmntsb ypaBHeHUE: x
6. Pewmmts ypaBuenue: y' +2y'+y =2 — 3x%
7. Pemmts 3amauy Komm: y'" + 81y = 162-e*; y(0)=0; y'(0)=9.

8. Haiitu obree pemenne ypapuenus: y''' — 2y — 8y’ = 0.

Bapmuanr 11

1. Pemuth ypaBHEHHE: v-(l-Iny)+x-y" =0.



18

' x+y

. Pemnts ypaBHeHwue:! y = :
X—¥
. Pemmute 3amaqy Kommw: xy'+y=Inx; y(1)=1.
. ' . 2 5
. Haiitu o6mee pemenue ypasuenus: y ' = 6sin3x + -+ —— .
x =1 0

. Pemuts ypaBHeHwue: 2x -y =y".

. Pemmuts ypaBHeHwue: y'+y' —6y=10e?*
" T rf T
. Pemuts 3amauy Komm: y—' +y = 1; }'(;) =0; y (5) = 0.

. Haiitu obmee pemenue ypaBuenus: y''" — 6y + 12y — 8y = 0.

Bapuant 12

. Pemnts ypaBHeHue: 2x +2xy? +2—x2-y' = 0.
. Pemiuth ypaBHeHUeE: xy'=2x*+y2+y.

. Perute 3amauy Komm:  y' + i =3x; y(1)=1,

. Haiiti o6mee pemenue ypasaenns: ¥ = 10e™™>* + (x +3)° -2 .
. Pemute ypaBHEHwUe: xy"+y ' =x+1.

. Pemute ypaBHeHwUe: y'+3y'+2y =(6x—1)-e".

. Pemuts 3amauy Komu: vy 4+ 9y =18x+9; v(0)=0; v'(0)=0>5.

. Haiit oOmiee pemenue ypapuenus: y''' + 2y"" — 24y" = 0.



19

Bapuanr 13
. Pemmnth ypaBuenue: 2x-dx—y-dy =y-x*-dy —x-y?-dx.

x+2y

. Penmites ypaBHeHue: "= )
yp y 22—y

3y 2
. Pemuts 3amauy Komm: y' + ?j == y(l) =1 .

X

2
. Haiitn o6mee pemenue ypapuenus: ¥ = 3vVx — 8 — 4 cos 5x + i

. Pemuts ypaBuenne: v’ -tgx =y’ +1
. Peruth ypaBuenue: y'' + 2y’ —3y =30-cos 3x
. Pemuts 3amauy Komm: y'' —2y'=2e* ; y(0)=0, y'(0)=0 .

. Haiitu obmee pemenune ypasuenns: y''' +4y" +4y' =0 .

Bapuanr 14

. Pemuth ypaBuenue: (1+e*)-y-y' =e*.

. Pemute ypaBHenue: x -y’ = \/W +v.

. Peruts 3amauy Komu: y' + E =e*; y(1)=0 .

. Haiitu oOwiee pemenue ypasaenus: y'' = (2x+5)f—e ™ +4 .
. Pemuth ypaBuenue: x -y +y ' +x =0 .

. Pemute ypaBuenune: y'' — 3y’ + 2y = —5e* .

. Pemuts 3amauy Kommm: v —y =2x ;y(0)=0, v'(0)=0.

. Haiitu oOmee perenne ypasaenus: y''' 4+ 3y —4y' =0 .
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Bapmuanr 15
. Pemuts ypaBuenue: /b +y2-dx +4(x*-y+v)-dy=0.

P ' x2+3x_*:~,f—_j'p2

. PemnThs ypaBHCHHC. - = .
yP Y 3x2—2xy

Zxy 3x°?

1+x% 1+x* ] Y

(0)=0 .

. Pemuts 3agauy Komm: y' +

. Haiitu ob1ee penienue ypaBHenus @ y'' = iz —24Vx+4-7.
X

. Peruth ypaBHeHue: tgx-y'’ =y'.

. Pemute ypaBuenune: y'' 4+ y' — 2y = 9e*.
. Pemuts 3amauy Kommm: v'"' 4+ v = 48 cosbx + 72sin bx;
y(0)=0, y'(0)=0.

. Haiitu obmee pemenune ypaBuenus: y''' — 9y"' + 8y’ = 0.

Bapuant 16
. Pemurs ypaBHeHue (e** 4+ 2)dy+y-e** -dx = 0.

. Pemuts ypaBHenue: x° —y* +2xy-y' =0.

¥ .
. Peruts 3amauy Komm: ¥’ + _ =sinx ; y(m) = 1.
o r 3 11
. Haiitu o6mee pemenue ypasnenus: ¥ = Vx —5 — o x + 3.
L) F 1
. Pemuts ypaBHeHue: Xy —y +_= 0.
. Pemute ypaBHenue: y' 4y =x.

. Pemmts 3amauy Komm: y" —3y'+ 2y = 24- e~ 2%;
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y(0)=-1; y'(0)=4

. Haiitn obmiee pemenue ypapaenns: y'"' + 4y —5y'=0.

Bapuant 17

. Pemnts ypaBHeHueE:! x-dx—vy-dy=y-x*-dy—x-y?-dx.
v: 3y

. PemuTtsb ypaBHeHue: y = St = 5.

. Pemnts 3amauy Kom: ' —2—=e*-(x+1);: y(0)=1.

x+1
1
. Haiitu oOmiee pemenue ypaBHenus, y' = 9e3*~1
. Pemutp ypaBHeHwue: y'tgx=y' + 1.

. Pemuts ypaBuenue:  v" +3y'+ 2y =12x" + 8x.
. Pemuts 3agauy Komm: y" — by’ + 4y = 3-e** ;
y0)=0; y(0)=4.

. Haiitu oOmiee perenne ypasaenus: vy’ ' +3y" +3v'+y=0.

BapuanT 18

. Pemuts ypaBHeHue: 6x-dx—2ydy=2y-x?-dy —3xy®-dx.

. Pemuts ypaBuenue :  y' - (x* —6xy) = x* +xy — by?.

. Pemuts 3amauy Komm: y' +y-tgx=cos®x; v(m) =0.

. Haiitu o6mee pemenue ypasaenus: y'' = 2sin(bx —3) —4x* + 13,
. Peruts ypaBHeHuUE: (1+x2)-y"+2x-y' =2x.

. Peruts ypaBHeHuUE: y"'—2y"'+y=9e%*,

. Pemmute 3amauy Komm: y" +y'=16x+10; y(0)=0; y'(0)=0.
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. Haiitu oGmiee pemienne ypasuenus: y''' + 8y +15y"' =0 .

BapuanT 19
. Peruts ypaBHeHwHE:! X 5+yi-dx+y-vJ4+x2-dy=0.

. Pemuts ypaBHeHue: 4x%-y' =y* 4+ 10xy+ 5x*.

2

. Penuts 3amauy Komm: y' — y -+ ctgx = 2x-sinx; y(;—r) = % :
. Haiitn obmiee pemenne ypasuenus: v’ = 3cos(7x— 2) — 5e2*™7 ++/x .
rr r 1
. Pemmnts ypaBHEHUE:! Xy +y = =
W
. Pemutp ypaBHeHwue: y'"'—=3y'+2y = —h-e*.

. Pemmuts 3amauy Kommm: y'' — 64y = 128-cos8x; y(0)=0; y"(0)=0.

. Haiitu obmee pemenune ypaBuenus: y''" +y" — 2y" = 0.

Bapuant 20
. Pemuth ypaBHEHUE: bx-dx—vy-dy=y-x*-dy—3x-y*-dx.
P x2+xjf—3y2

. Penmites ypaBHeHue: =
yp y 2 —axy

. Pemmmts 3amauy Komm: y' — g =x?; y(1)=0

1
. Haiitu o6wee pemenne ypasuenns: ¥ = (2x — 1)° — T + 11 .

. Pemuts ypaBHeHwue: xt-y"+xd-y =1,
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. Pemuts ypaBHeHue: y'+y=2cos7x—3sin7x.
. Pemmwrts 3amauy Komm: vy 4+ 3y +2y=1—-2x%; y(0)=0; v (0)=0 .

. Haiitu oGmiee pemenue ypaBuenus: v’ + 6y" +5y'=0

Bapmuanr 21

. Pemuts ypaBueHwue: (2—e*)-dy+3e*-tgy-dx=0.

r x+y
. Pemnts ypaBHEeHue: y = :
Xy
. Pemmuts 3amauy Komm: y' —tgx-y = . v(0)=0.

COEX

. Haiitu oOmiee pemenue ypasaenus: ¥ = 3vx— 8+ % — 5sin(2x — 3).

. Peruth ypaBHeHue: y'-x-Inx=y'.
. Pemutp ypaBHeHwue: y'"+y=16cos3x— 24sin3x.
. Pemnts 3agauy Komu: y'—y'=2x; v(0O)=0; y'(0)=0.

. Haiitu oOmiee pemenue ypasuenus: v’ 4+ 10y" + 16y" = 0.

Bapuant Ne 22

. Petuts ypaBuenue: y' = (2y + 1)ctgx.

Y
= j_.?
. Pemurs ypaBnenune: ¥’ = ex + o

. Pemwts 3amauy Komu: }”—ajv =x, y(1)= 6.

. Haiftu o6mee pemenve ypasaenns: y'' = 2x + 15e* 2% — -
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!

. o ¥ _
5. Pemmmth ypaBHeHUE: ) T 2+ Inx.

6. Pemuts ypaBuenue: v’ + 4y + 4y = 8x% + 6.
7. Pemts 3agauy Komm: y'' + 6y’ + by = 84e**, y(0)= -1, y'(0) = 1.

8. Haiitu oOmiee pemienue ypauenus: '+ y' = 0.

Bapuant Ne 23

=

Pemuth ypaBHenue: y'sinx =y - Iny.

2. Pemute ypaBuenue: (x + y)dx — (x —9y)dy = 0.
3. PemmTs 3agauy Komu: }'f — 3% = x, yv(1)= 6.

4. Haiitu oGmee pemenne ypasHenns: vy = 6x + 5e>7% + {/3x.

5. Pemmwrts ypaBuenue: 2xy'y" = (y)* — 1L

6. Haiitu oOmiee pemenne ypasaenus: vy’ + 4y’ + 4y = 8x? + 6.

7. Pemmts 3amauy Komm: v —3y'+ 2y =10sinx; y(0)= 1 '@ =0.

8. Haiitu oOriee pemenue ypaBHenus: y'' + 25y = 0.

Bapuanrt Ne 24
1. Pemuth ypaBHenue: x./1—y2dx+ yv1—x2dy=0.
2. Pemutsh ypaBHenue: (x + y)dx — (x — 16y)dy = 0.

3. Pemmuts 3amauy Komu: y' + ycosx = cosx; y (0)=1.
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4. Haiitu oOiee pemenue ypaBuenus: y'' = 20sin2x+ 3x% + 6.
5. Pemmts ypaBHenue: xy''+y'=3x+2 .
6. Haiitu obiee penienue ypasuenus: y'' — 2y’ +y = e®%,
7. Pemuts 3amauy Komm: y"' — 4y’ + 3y = 10cosx; yv(0)=1; y'(0) = 2.

8. Haiitu oOmiee pemenue ypaBuenus: y'''' — 16y = 0.

Bapuant Ne 25

1. Pemuts ypaBaenue: y'sinx —ycosx=0.

2. Pemmth ypaBHeHHe: XY = ylnf :

3. Peumts 3amauy Komm: v’ — 3xy = 2x-e*; y(0) = 1.

4. Haiitn obmee pemenue ypasHenus: y'' = 1275 + x +7.

5. Pemuth ypaBuenue: V' -tgx=y' + 1.

6. Haiitu oG1ee pemenne ypapuenus: y'' — 9y = 3Jxe’™

7. Pemnts 3amauy Komm: y'' + 4y’ + 5y =25x; y(0)=2; y'(0)=0.

8. Haiitu oOmiee pemenue ypasuenus: y''''— 7 y'" = 0.

OBPA3EIl BBIIIOJIHEHUA KOHTPOJBHOI'O JOMAIIHEI'O 3AJJTAHUSA
11O TEME «PAAbD»

Bapuant Ne (

1 OH O I&nedoBaTh CXOIUMOCTh 3HAKOIIOJIOKUTEIBHBIX PSIIOB:
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2 o]
=+ N°+2n+3 - Nl
2n® +n? +5 n"

e 35n+1§5 a1
v a gﬁn-zg F)a: ninn

n=2

o

2
. N +2n+3
a
'a 2n® +n? +5

n=1

tdnddedy
st uccnenoBanus psiga npuMenuM |l mpusHak cpaBHEHUS:

o] o]
[lycTp JnaHbl JIBa 3HAKOMOJIOKUTEIBHBIX psija a a, Hu a b,, u
=1

n=1

. a
cymecTByeT mpeaen lim b—“ =A. Torma, ectm A, O mw A @, To psAasl BeAyT ceds
n- a

OJIMHAKOBO (MJIM 00a CXOAATCS, UK 00a pacXOAATCS).

el

Jns cpaBHEHUsS BO3bMEM TapMOHUYECKUU PNl a —; TakuM o00Opazom,
n=1
_n®+2n+3 1
N 5.3, 2 =,
2n° +n°+5 n

a, . (n*+2n+3y_ . n*+2n?+3n_1
im — = lim = lim ==.
e, ne 2n®+n+5  ne2n®4n®+5 2

1
3mece A= E , 0um A o, 3HauuT, JAaHHBIM PO PACXOJMUTCS, TaK KaK PACXOIHUTCS
FapMOHHUYECKHUM P,

[ Is 9 j Han pacxomurcs.

< N
oA =
n=1 n
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tdhddedy

. a
[pumennm npusnak Jamambepa: Ecim cymectsyer lm —*%=q u <1, T0
n- o q
n

psia cxoauTcs, a npu >1— pacxoaurcs.

n! n+)! n!dn+1 n!
31ech a, =——, Ay = (n+D! _ni@n+1)
n

_(n+1)n+1 (n+1)n+1 (n+1)n ’

n

=
oIl

~

o
o . Q
(ucronb3oBad |l 3amevarensHblid ipeaen im %+ —0 =e).
n-

o n-+
1 .
Takum o0pazom, (= — <1, 3HaYUT, JTaHHBIN PSI CXOIUTCH.
e

[ Is 9 J Bsint cxomures (o mpusHaky JlamamOepa).

a5n+19"

B 0]
&g
n=1
t 4" ddedy
[Tpumenum npusHak Komm: Ecnu cymectByer npenen lim §/a, =q u <1, To
n- o

psan cxonutes, a npu  >1 — pacxoaurcs.

. _ |a5n+1§" _ . 5n+1_5
31ech im n/ja. =lim n o =Im =—; TakuM  00Opa3oMm,
et " onw ggn-2+ n-a3n-2 3 P

5 .
= 5 >1, 3Ha4YUT, JAHHBIA PSIT PACXOIUTCSL.

[ Is 9 J Bsin pacxogutces (o npusnaky Korm).

a1
r) a nin n

n=2
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td"dded
[Mpumenum  wHTerpanbHbnid npu3Hak Komm: Ecmm  dyskmus £ (X)
TOJIOKUTENIbHA, HEMPephIBHA U MOHOTOHHO yOBIBaeT Ha MPOMEXyTke [1, +8), To

a +a

psin a f (n) u uHTErpaN ﬁf (X) dX cxomaTcs WK pacxoasiTCsS OJTHOBPEMEHHO.

n=1 1

+

~

a o
1
Beraucimum nl—dxz Inin x | =a . MuaTterpan pacxoauTcs, 3HAYUT, U
XN X
2

2
JAHHBIN PsI] TOXKE.

J Is 8 j Bsagpacxomutcst (10 MHTETpaIbHOMY TPU3HAKY).

1 OH O yAddcineRoBaTh CXOAMMOCTh 3HAKONIEPEMEHHOTO psina. Ecnu oH cxoautcs,
TO yKa3aTh, A0OCOJIFOTHO WJIH YCJIOBHO.

.“: (_ 1) n+l
Inn
n=2
{ 4N ddedd

Pan 3Hakouepenyrommiics. [lns ero wuccnenoBaHus INPUMEHUM IPU3HAK

o]

. (L] N+l A
Jletionunua: Ecnu uinensl psna a - @, , rie a, >0, MOHOTOHHO YOBIBAIOT
n=1

110 a0COIOTHOM BenuuuHe (@, >a, >a; >...) u crpemsarcs k Hymo (im a, =0), o
n- o
PST CXOUTCSL.

1 1 1
> >
nh2 N3 In4

31ech >..., Tak kak ¢yHkmus f(X) =In X moHoTOHHO

: .1 g
Bo3pactaer npu X>0, lm a, = Im nn =0. 3HauuT, MaHHBIA PSII CXOIUTCA TIO
n- o n-alnn

npusHaky Jleitonuua.

PaccmoTpum psi n3 aOCOJTFOTHBIX BETHYHH:
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o]
( 1) n+1
Ei In n 61Mn'
n=2
DTOT psifi pacXOAMTCS IO MPU3HAKY cpaBHeHMs. B camom nene, mpu X>0 In X< X,
o]
1 1 ] 5
TO ecTh INnN<n, orkyna T >= (n=2,3,...). Ho psn a E (rapMOHUYECKUIA)
nn n =t
o]
1
pPacXOIUTCs, a YICHBI psaaa a nn OOJBITIIE, YEM COOTBETCTBYIOIINE WICHBI
n=2

TApPMOHUYECKOTO psiia. 3HAYUT, PS U3 AOCOJMIOTHBIX BEIIMYUH pacXomuTcs. Takum
00pa3oMm, TaHHBIA PsAJT CXOAUTCS YCIOBHO (HE aOCOIIOTHO).

[ Is 9 j Bt cxomuTcest yCIIOBHO.

1 OH O Waitudanactb CXOAUMOCTH CTENEHHOTO psijia
éi Jn@x+2)"
n=1

t 4 Mddedd

Haitném pagnyc cX0QUMOCTH JaHHOTO CTENIEHHOIO psiAa:

=1 & —Mn Jn
- 8 Qpyy Vn+1

Torz[a HHTCPBAJI CXOOUMOCTH MOKCT OBITh HaﬁHeH N3 HCPAaBCHCTBA

|x+2|<R,

T0 ecth: |X+2|K1, -1<x+2<1, - 3<X<-1 Takum o00pa3om, HHTepBal
CXOJIMMOCTHA JAHHOIO psijaa - 3<x<-1 Hccnenyem cxoamMocTh psia B KOHLAX
WHTEpBAIA:
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o] o]
1) X=-1. Psn npuHAMaET BU a Jn@" = a \/ﬁ; 3TOT PN PACXOIMTCH, TaK
n=1 n=1

KaKk HE BBINOJIHEH HEoOXOoAMMBIM mpusHak cxoaumoctu lim a, =0 (3gech
n- o

im a, =lim Vn=gr);

n- a n- a
ol
| N | e n

2) X=-3. Pag npuHMMaer BHJ a Nnd-1)" . Sror pAI  TaKKe

n=1

PacXOUTCs, TaK KaK €ro WICHBI TOXKE HE CTPEMSITCS K HYJIIO.

{ Is ® j: B6nacts cxomumocTn qanHOrO pana — npomexyrok (- 3, - 1).

1 OH O WasnoAurs Gynkuuio B psig Telnopa no cTeneHsM X. YKa3aTb HHTEpBal,
B KOTOPOM 3TO Pa30KEHUE UMEET MECTO.

A
f(x) =
() 4+ X
t 4 hJdedj
Hcnoap3yeM 0OJHO U3 OCHOBHBIX Pa3JIOKEHU
1
———=1- x+x*- x>+..,  Bepuoe npu | x|<1:
1+x
4 1 X  AX§ AXE ¥ AX8
aex X UaT&EE & A e
X 1+7 (; - g - n=0 g -
4
X

DTO0 pa3fioKeHUEe BEPHO MPU YCIOBUU <1, 1o ectb mpu - 4<X<4,

-9"
4"

X" npu - 4<X<4,

[ jBX=9
n=0

1 OH O Wuucours uaTerpa ¢ TouHoctsio 10 0,001

¥
ﬁ' * dx

0
t 4 Mddedd
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2 3
Hcnonb3yeM OCHOBHOE Pa3iokKEHHUE e" =1+X+?+§+...; TOT 1A
4 6
eX =12+ Xy
2! 3l
b ¥, .
~ N o, xPxE 6, a X x5 X' §|%
ne dx= - X +—-—+...8dx x- — = S T8 =
20 3 2 3 "san 76 21,
0 0
1 1 1 1
=—- + - + ...

2 2°G 2°4G0 22
Ecmu st mpuOmmkEHHOTO BRIUMCIICHUST MHTETpaja B3ATh 3 TEPBBIX WICHA, TO
o Teopeme JleitOHua ommbka U OyaeT MeHbIIe IEPBOTO M3 OTOPOIICHHBIX YICHOB,
TO €CTh
< 1

li< > <0,001.
2" a2

2 1 1 1 443
3 P X dx° =- —+_—="""=0461..
Haant, [y 2 24 320 960

[ Is 9 j Btounoctsio 10 0,001 manubii uHTErpan pasex 0,461.

1 O HAD Yy GlaiiTu dYeTpipe MEPBBHIX OTIMYHBIX OT HYJS UIEHA pAa3JIO0XKEHUS B
CTeNeHHOM psif perreHust Y = Y(X) auddepeHIaaisHoro ypaBHEHUs

Yi= 2x2 +3x+y,

YIOBJICTBOPSIONIETO HadanbHOMY yciioBuio Y(0) = 2.

t 4 Mddedd

[Tycts Y =Yy(X) — uckoMoe yactHoe perieHue. Psa Makinopena anst pyHKITUH
y(X) umeet BHI:

y(x) = y(0) + yil(!O) 4 yg!O) <2 + yii:i%(!O) 4
W13 HavanbHbIX ycioBui caeayet, uro Y(0) = 2. U3 ypaBuenus Haitném Yi(0):
yi(0)=2@? +3M + 2% =4.

Huddepennupyem ypaBHEeHUE:
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Vi=4x+ 3+ 2Vyi,
Yii(0) =4M+3+2Q A =19;

yii =4+ 2(yi)? + 2yyi,
yii(0) =4 +2A6+22A9=112.
Takum 00pa3om, MOKHO HaIMCATh YETHIPE TIEPBBIX WICHA psija:
19 ,, 112 4

4
y(X) = 2+1x+2! 3 X7 +...

[ Is9 jgx)=2+4x+95x? +5—:x3+...

1 OH U YPaxnoxuTh QyHKIIHIO

F)="- %, (-~ <x<")
B psa ®ypee B untepBanie (-, ). [loctpouts rpaduk GyHKIUH u rpaduk CyMMBI
pana Oypsbe.
tdhddedy
I'padux pynkuuu f(X) =" - X Ha JAHHOM WHTEpBAJIC UMEET BUJL:
®ynkius f(X) Ha uHTepBane (-, ) yaoBieTBopseT ycioBusaMm Jlupuxie, u
e€ psax Oypbe umeer BUL:
f(x)=—=+ a a, cosnx+ b, sinnx.

n=1
Haiiném xosddunrientsl psaa:

1~ 1l _1a. X
ao—,—nf(x)dx—,—” x)dx—,égx 2 €

ey

IOOOz
]
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1~ 18 - « 1~ g
a, =— n( - x)cosnxdx——é S|n nx + = rFm nxdxé:
n .n
- g ’ +
14 1 G
=,—§e —zcosnx8 =0;
¢ n -
’ a . (”)
b, :,l ﬁ - X)sin nxdx:,lg —Xcosnx - = ncosnxdxg—
n
7 (; -
Ay _ 0]
:,13"3(—cosnx - isinnx 0= &COS n= —('1)n-
ge n n® . 9

J{ Is 9 j Bang @ypwe nanHOW QYHKIIMY UMEET BUJ

n=1

I'paduk cymmbr S(X) psaa @ypbe n300pakEéH Ha PUCYHKE:

sinnx.
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KOHTPOJIBHOE TOMAIHIHEE 3AJIAHUE 10O TEME «PAJbI»
Bapuant Ne 1
. MccnenoBaTh CXOIUMOCTh 3HAKOMOJIOKUTEIBHBIX PSJIOB:

SN
oA -
n=1 2”

2 1an g P |
—a&—0
®) % 3"cn+1+ ) naé ndn®n

. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIICPECMCHHOTI'O psaaA. Ecau on CXOOHUTCA, TO
YKa3aTb a0COJIFOTHO WJIN YCJIOBHO.

na N 0
1
a( )& (;2 +1—

n=1

. Haittu o65acth CXOUMOCTH CTETIEHHOTO psijia

(x- 2)"

n
n=1

. Paznoxuts dynkumio B psja Tenopa mo crenensm X. YKazarh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(X)=+v1+X

. Beruncnute nnTErpat ¢ ToyHoCcThIO 110 0,001

X2

2dx

O:zll—‘

. Haittu Tpu nepBBIX OTIAMYHBIX OT HYJIA YJEHA PA3JIOKEHNS B CTENIEHHOW P
pemenust Y = Y(X) muddepeHmaibHOoro ypaBHeHHUS, YAOBICTBOPSIOIIETO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:
yi=sinx+y?; y(0)=1

. Harnyto ¢pyakmuto f(X) pa3noxuts B psg Oypse B JaHHOM HHTEpBAJIC.
[Toctpouts rpadpuk pynkmum f (X) u rpaduk cymmsl psa Oypbe.

f(X)=x%x, (-2<x<2)
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Bapuant Ne 2
. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:
o] o]
" n N
a §) -
n=1 n=1
o] ° 2 ~n o] I
(W] a n o . n n
B 0] r —

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO

YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.
o}

+ SN N

n3

n=1

. Haiitu o65acth CXOOUMOCTH CTETIEHHOTO psiia
o

LI n e n

a 3 @x- 3
n=1

. Paznoxute dynkuuio B psa Telnopa mmo crenensm X. YKazarb MHTEpBaJ, B
KOTOPOM 3TO Pa3jIOKEHUE UMEET MECTO.

1
f(x)=
(X) 12

. Beruncnuts uaTerpai ¢ TouHoctsio 10 0,001
1

ﬁos x? Chlx
0

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
peurenus Y = Y(X) nuddepeHnnaabHoro ypaBHEHUS, YAOBICTBOPSIOIICTO

naHHOMY HauyanbHOMY ycioBuio Y(0) = a:
yi=y+y*; y(0)=3

. JMaunyto dpynkiuio f(X) paznoxuts B psix Pypbe B JaHHOM HHTEpPBAE.
[ToctpouTts rpaduk pyakmuu f (X) u rpapuk cymmsr psina Oypee.

f(x) =[x, (-1<x<2)
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Bapuant Ne 3

1. HCCJ’I@I{OB&TL CXOAUMOCTDB 3HAKOIIOJIOKUTCIIBHBIX PAJTO0OB:

08 7 "a

< an+18 - 1
B @& 0 na —
n + = n./Inn

n=1 Q
2. I/ICCJIGILOBaTB CXOOAMMOCTh 3HAKOIICPCMCHHOT'O pAaa. Ecmu on CXOOUTCs, TO

YKa3aTb a0COJIFOTHO WU YCJ'IOBHO

n+l 2n
3 1 -

n=1

3. Haiit 00;1acTh CXOAMMOCTH CTEIIEHHOTO Psijia
5"@Qx+2)"

n
n=2

4. Paznoxuth QyHKIuio B psij Teisiopa mo creneHsM X. Yka3aTh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

5. Beruucnoute unTerpan ¢ TouHoctsio a0 0,001
1
~l- COSX

dx
X
0

6. Haiitu Tpu nmepBbIX OTIUYHBIX OT HYJIA YiICHA PA3JIOKEHHUS B CTEIEHHOM PsiJ
pemerust Y = Y(X) muddepeHanisHoro ypaBHEHHUs, YAOBICTBOPSIOIIETO

IaHHOMY HadasibHOMY ycioButo Y(0) = a:

yi=2e’ - xy; y(0)=0

7. Jlannyto ¢pysakmuro f(X) pasnoxuts B psin @ypbe B JAHHOM WHTEpBAJIE.
[ToctpouTts rpaduk pyakiuu f(X) u rpaduk cymmsr psaa Oypee.

F9=—%, (" <x<)
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Bapuanrt Ne 4
. MccnenoBarh CXOAMMOCTD 3HAKOIIOJIOKUTEIBHBIX PSAIOB:
o] o
e+ 2n- 3 e 5
a — 0 "
) n(n+1) a nQ"
n=1 n=1
o o 2n ol
nn a n O nn 2
B (0] r -
i)El ¢c3n- 1+ i)Ei 3n
n=1 n=1

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

_[: (_ 1) n+1

n!
n=1

. Haiitu oOmacTh CXOIUMOCTH CTCIICHHOI'O pAda
o

.u 3n (")(n

n!
n=1

. Paznoxuts dynkuuio B psa Telnopa mo crenensmM X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

6
f(x) =
(x) 2X+3

. Berancnute nnTErpat ¢ ToyHoCTHIO 110 0,001

025
SinX
ﬁ—dx
X

0

. Halitu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B CTEIIEHHOMN P
peumrenus Y = Y(X) nuddepeHnnaapHOro ypaBHEHUS, YIOBICTBOPSIOIICTO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:
yi=e*+y*; y(0)=0
. HMannyrwo dynkmuto f(X) paznoxuts B psix Oypbe B JAHHOM WHTEpPBAJIE.

[Toctpouts rpadpuk pynkmun f (X) u rpaduk cymmsl psia Oypbe.

f(X)=2x+3, (-~ <x<")
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Bapuanrt Ne §

1. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:

L1 -
a) a n@in— 6) a g

n
n=1
e 18 .1 iy 1
2B+-0 O =
B)a_‘ ¢ n= 4 r)a_ ndn?n
n=1 n=2

2. UccnenoBaTh CXOAMMOCTh 3HAKOMIEPEMEHHOTO psina. Ecim oH cxoauTcs, To
yKa3aTh aDCOJIOTHO WJIH YCIOBHO.

TG
aA i

n=1

3. Haiitu 06;1acTh CXOJIUMOCTH CTEIICHHOTO Psijia

é 2" Px+1)"
n=1

4. Paznoxuth QyHKIuio B psij Teisiopa mo creneHsM X. Yka3aTh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(X)=In(1- X)

5. Beruucnoute unTerpan ¢ ToyHoctso g0 0,001

05

~5IN2X
dx
X

0

6. HaiiTi Tpu mepBbIX OTIUYHBIX OT HYJIS WICHA PA3JI0KESHHS B CTEIIEHHON Pl
pemenust Y = Y(X) muddepeHIuaibHOoro ypaBHeHUs, YAOBICTBOPSIOIIETO

TaHHOMY HadaibHOMY ycnoBuio Y(0) = a:

yi=cosx +y*; y(0)=1
7. Jaunyto ¢pyukiuio f(X) pasnoxuts B psa Oypbe B JaHHOM HHTEpBAJIE.
[Moctpouts rpaduk ¢pyakuuu f(X) u rpaduk cymmsl psaa Oypee.

f(x) =

50 - <x¢O0
i,ez > , (-7 <x<7)
|

mpu O0<x<’
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Bapuanrt Ne 6
. MccrnenoBaTh CXOIUMOCTh 3HAKOTIOJIOKHUTEIBHBIX PSJIOB:
- g S5
a Sin— 0 ”
ya S A e
n=1 n=
. a2n+2g . 2
nn a n O nm
B &e—0 r —
) % c3an+l= ) a_l n°

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPCMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCJIOBHO.

5 (D"
A e

. Haiitu oOmacts CXOIUMOCTH CTCIICHHOI'O psAda
0 2"
n
3

n=1

. Paznoxute dynkuuio B psia Telnopa mo crenensm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(X) =v1+Xx

. Beruncnuts uaTerpai ¢ Tounoctsio 10 0,001
0,5 2

ﬁ- 4 dx
0

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
peurenus Y = Y(X) nuddepeHnnaabHoro ypaBHEHUS, YAOBICTBOPSIOIICTO

IaHHOMY HauaibHOMY yciouio Y(0) = a:
yi=e'+y; y(0)=4
. JMaunyto dpynkiuio f(X) paznoxuts B psiax Pypbe B JaHHOM HHTEpPBAE.

[ToctpouTts rpaduk pyakuu f (X) u rpapuk cymmsr psina Oypee.

f(X)=x+1, (- <x<7)



40

Bapuant Ne 7

. HCCHGI{OBaTB CXOAUMOCTD 3HAKOITIOJIOKHUTCIBHBIX PAIOB:
o} a
n 1 il n
a) 0) on
% (n+1+/n na:1 2"

a o ~N a

. 2 = 10
B) a %"‘—8 r) a oz

n=1 Q -+ n=1

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPCMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO WJIH YCIJIOBHO.

2 (D)

a ndnn

n=2

. Haiitu oOmacTh CXOIUMOCTH CTCIICHHOI'O pAda

2 (x- D)

2
n
n=1

. Paznoxute dynkuuio B psia Telnopa mo crenensm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f (X) = 2cos x

. Beruncnuth unTErpalt ¢ ToyHOCTHIO 110 0,001
0,5
~ dX
+x3
0

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
pemenust Y = Y(X) muddepeHIuaibHOoro ypaBHeHUs, YAOBICTBOPSIOIIETO

TaHHOMY HadaibHOMY ycioBuio Y(0) = a:
yi=x*+y*; y(0) =2

. JMaunyro dynkuio f(X) pasnoxuts B psix Pypbe B JaHHOM HHTEpPBAE.
[ToctpouTts rpaduk pyakmuu f (X) u rpaduk cymmsr psaa Oypee

(=¥, (-3<x<3
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Bapuanrt Ne 8
. MccnenoBaTte cXOAMMOCTB 3HAKOIIOJIOKUTEIBHBIX PSIAOB:
o] o]
)é_ n®+2n%+1 6)é n!
a "
1+ n? n+1
n=1 n=1
a a 1
LI n A-n L]
B) 2" @ r)
a A nen

. MccnenoBaTh CXOOAUMOCTh 3HAKOIICPECMCHHOI'O psla. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

lul . n
_1nO_
a:i( ) n+1

. Haiitu oOmacts CXOIUMOCTH CTCIICHHOI'O pAda
o]
=r (x+5)"
Jn

n=1

. Paznoxuts dynkuuio B psija Telnopa mmo crenensm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(x) =In (L+ x?)

. Beruncnuth unTErpalt ¢ ToyHOCTHIO 110 0,001
0,4

2
0Sze— 0 dx
g2+

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
peurenus Y = Y(X) nuddepeHnnaabHoro ypaBHEHUS, YIOBICTBOPSIOIICTO

IaHHOMY HauaibHOMY yciouio Y(0) = a:
2

yi:sinx+y?; y(0) =1

. JMaunyto dpynkuio f(X) paznoxuts B psix Pypbe B JaHHOM HHTEpPBAIE.
[ToctpouTts rpaduk pyakmuu f (X) u rpapuk cymmsr psina Oypee.

f(X)=x-1, (-1<x<]
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Bapuanrt Ne 9
. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:
a o]
nm n + 3 ol n'
a) 3 o A 0) on
n®+5n+1 ad 8"
n=1 n=1
o] 2 ~n o] 5
nnm a n O nm
B Al & 0 nad T
+3+ A n3
o (;4n 3- 1 n

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

= (D"
% nG"

. HaﬁTH 06JIaCTB CXOOAUMOCTH CTCIICHHOI'O p;ma
a n
= (X+2)

n!

n=1

. Paznoxuts dynkuuio B psija Telnopa mmo crenensm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

1
f(x)=
) 1- x*

. Beruncnute unTErpatt ¢ ToyHoCTHIO 110 0,001
0,2
~AN(1+ x°
(1+X7) 4

X
0

. Halitu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B CTEIIEHHOMN P
peumrenus Y = Y(X) nuddepeHnnaapHOro ypaBHEHUS, YIOBICTBOPSIOIICTO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:
yi=2e’+xy; y(0)=0

. HMannyro dynkmuto f(X) paznoxuts B psix Oypbe B JAHHOM WHTEpPBAJIE.
[Toctpouts rpadpuk pynkmun f (X) u rpaduk cymmsl psia Oypbe.

f(X)=x, (-5<x<5H)
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Bapuant Ne 10

. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:

) s 1 6) . 7”

a T -

n=1 n3 +2 n=1 nCBn
o +1~n2 ol 1
L] an 0 nm

B)ag,ng F)a'9+n2
n=1 n=1

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

- 1
acye

. Haiitu 06HaCTB CXOIUMMOCTH CTCIICHHOI'O pAda
a n
= (X-3)
2
n
n=1

. Paznoxute dynkuuio B psa Telnopa o creneHsm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

X
f(x)=
()1+X3

. Beruncnute nnTErpat ¢ ToyHOCTHIO 110 0,001
1

ﬁsin(xS) Gix
0

. Haltu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKECHUS B CTEIIEHHOM PSI
pemerust Y = Y(X) nuddepeHuaibHoro ypaBHeHUs, YAOBICTBOPSIOIIETO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:

yi=x+x*+y?% y(0) =5

. JMannyto dynkuio f(X) paznoxuts B psix Pypbe B JaHHOM HHTEPBAJIE.
[Toctpouts rpaduk pynkmun f (X) u rpaduk cymmsl psia Oypbe.

A 2 - <x¢O0
f=y. o U <x<)
|
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Bapuanr Ne 11

. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:

Icl l lul n2
a)a_'n\/n+2 6)a_ﬁ
n=1 n=1
T 183n+25 :
" é n+ 6 nm 7
—a&——0 :
B) % 2"¢c2n+1+ r) na:1 n&/n

. HCCJ’IGI{OB&TB CXOJUMOCTD 3HAKOIICPECMCHHOTI'O psAaA. Ecau on CXOOHUTCH, TO
YKa3aTb a0COJIFOTHO WU YCJIOBHO.

Q 4
a )" Gin-
n
n=1
. Haiitu o65acth CXOUMOCTH CTETIEHHOTO psiia
ol .
nn n an
n+1

n=1

. Paznoxuts pyHkuio B psg Teinopa o creneHsaM X. Yka3aTb UHTEpPBal, B
KOTOPOM 3TO Pa3JIOKEHHE UMEET MECTO.

f(x) = x@*

. Beruncnute unTErpatt ¢ ToyHoCTHIO 110 0,001
T,
~SIN X
dx
X
0

. Halitu Tpu nepBbIX OTJIMYHBIX OT HYJIS WIEHA PA3JIOKEHUS B CTEIIEHHOM PsI
pemerust Y = Y(X) nuddepeHuaibHoro ypaBHeHUs, Y0BICTBOPSIOIIETO

naHHOMY HauyanbpHOMY ycioBuio Y(0) = a:

yi=cosx- y*; y(0)=2

. HMannyro dynkmuto f(X) paznoxuts B psix Oypbe B JAHHOM WHTEpPBAJIE.
[ToctpouTts rpaduk dpyakiuu f(X) u rpaduk cymmsr psaa Oypee.

f(x)=1- X, (-~ <x<’)
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Bapuant Ne 12

. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:

.a. 1 .!: n
VA oz va 5

n=1 n=1

.+ aln ngn a1
B)a_9n+ F)a_'n('1n5n

n=2 n=2

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

5 (D"
a n° +2

n=1

. Haiitu o06macTh CXOIUMOCTH CTCIICHHOI'O pAda

o]
L]

n

X
e

n=1

. Paznoxute dynkuuio B psa Tenopa mo crenensm X. YKazarh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(X) =In (1+2x)

. Beruncnuth unTErpat ¢ ToyHocThio 110 0,001
0,5

ﬁin(4x2) dx
0

. Halitu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B CTEIIEHHOMN P
pemerust Y = Y(X) nuddepeHuaibHOoro ypaBHeHUs, YA0BICTBOPSIOIIETO

IaHHOMY HadasibHOMY ycioButo Y(0) = a:

yi=e +2y*; y(0)=1

. Harnyto ¢pyakmuto f(X) pa3noxuts B psg Pypse B JaHHOM HHTEpBAJIE.

[Toctpouts rpaduk pyakiuu f (X) u rpaduk cymmsr psaa Oypee

FO)=[x], (-1<x<]
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Bapuant Ne 13

. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIOB!:
o o

" 1 Nl
) A nd+3 %) a_ 3"
n=1 n=1
Sooon S 3
B na 2
n=1 n n=1 n

. HCCJ’IGI{OB&TB CXOJUMOCTD 3HAKOIICPEMCHHOTI'O psaa. Ecau on CXOOHUTCA, TO
YKa3aTb a0COJIFOTHO WU YCJIOBHO.

5 (D"
a. 2n

n=

. Haittu o61acth CXOUMOCTH CTETICHHOTO psiia
o]

a Jndx+2)"
n=1

. Paznoxwuth pyHkuio B psg Teitnopa mmo creneHsm X. Yka3aTh UHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHHE UMEET MECTO.

1
f(x)=
(X) Y

. Beruncnuth unTErpalt ¢ ToyHoCThIO 110 0,001
0,4 3x2

ﬁ 4 dx

0

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
pemenust Y = Y(X) muddepeHIuaibHoro ypaBHeHUS, YAOBICTBOPSIOIIETO

TaHHOMY HadaibHOMY ycnoBuio Y(0) = a:
yi=y’-y; y0)=-2

. Harnyto ¢pyakmuto f(X) pa3noxuts B psg Pypse B JaHHOM HHTEpBAJIC.
[ToctpouTts rpaduk pyakuu f (X) u rpapuk cymmsr psina Oypee.

8- X - <x<0
f=y o T (- <x<)
i Ompu O0C x<
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1. HCCHCI{OB&TL CXOAUMOCTDB 3HAKOIIOJIOKUTCIIBHBIX PAJT0B:

"N n . n@n
— 0
a>§_1 P >a1 ;
"s én+263n . 6”
0 A 5,58 na @+

2. HCCHCI{OB&TL CXOIUMOCTD 3HAKOIICPCMCHHOTI'O psAAA. Ecau on CXOOUTCs, TO
YKa3aTb a0COJIFOTHO WU YCJIIOBHO.

-ﬂ- n2
a )'o—-
n!
=1
3. Haiit 0651acTh CXOIMMOCTH CTEIIEHHOTO psizia

.+ nfx- 2)"
n+1

n=1

. X
4. Paznoxwuts ¢pyukumo T (X) = SIHE B psax Tewnopa no creneHsM X. YkKaszarb

HHTCPBAJ, B KOTOPOM 3TO PA3JIOKECHUEC UMECT MCCTO.

0,2
5.B 2-e 0.001
. BIYUCJIIUTH UHTCIpPaJl C TOYHOCTBKO 1I0 )
par [ 1
0

6. HailTu Tpu nepBbIX OTIMYHBIX OT HYJIA YJ€HA PA3JIOKEHUS B CTEIEHHON P
peurenus Y = Y(X) nuddepeHnnaabHOro ypaBHEHUS, YAOBICTBOPSIOIICTO

IaHHOMY HauaibHOMY yciouio Y(0) = a:

yi=e +2xy; y(0)=0

7. Mlannyto ¢pyakmuio f(X) pasmoxuts B psix OPyphbe B TaHHOM HHTEPBAJIC.

[ToctpouTts rpaduk pyakiuu f (X) u rpaduk cymmsr psaa Oypee

f(x)=2x+3, (- <x<')
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1. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:
o}

¥ 1 o n+l

) % Jn(n+l1 0) na:1 nl

.+ 32n+3§' PO
&——0 —
B)%gn+l+ r)% nGn4n

2. UccnenoBaTh CXOAMMOCTH 3HAKOMIEPEMEHHOTO psina. Ecim oH cxoguTcs, To

YKa3aTb a0COJIIOTHO MJIN YCJIOBHO.

o]
L L]

a -y ("}1rcsini2
n

n=1

3. Haiitu 06;1acTh CXOJIUMOCTH CTEIICHHOTO Psijia
ol

= (x-2)"

a. 2“

n=1

4. Paznoxuth QyHKIuio B psij Teisiopa mo creneHsM X. Yka3aTh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(X)=41+x

5. Bwruucnute unTerpan ¢ TouHoctsio g0 0,001

01
~IN(1+ 2X) dx

X
0

6. HaiiTi Tpu mepBbIX OTIUYHBIX OT HYJISA WICHA PA3JI0KECHHS B CTENIEHHON Pt
pemenust Y = Y(X) muddepeHIuaibHOoro ypaBHeHUs, YAOBICTBOPSIOIIETO

TaHHOMY HadaibHOMY ycnoBuio Y(0) = a:

yi=3y? - 2sinx; y(0)=2

7. Jlannyto ¢pysakmuro f(X) pasnoxuts B psn @ypbe B JaAHHOM WHTEpBAJIC.

[ToctpouTts rpaduk pyakiuu f(X) u rpaduk cymmsr psaa Oypee.

f(X)=3- %X, (-3<x<3
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. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:

l[: n+2 -!: 3n
a)a_ n*+n+7 6)8_.5
n=1 n=
o +1~n2 o 1
un an 0 nn
&e—0 a0

. I/ICCJIGI[OBEITB CXOANMOCTB BHAKOIICPEMCHHOI'O psa. Eciu on CXOOAUTCA, TO
YKa3aTb a6COJIIOTHO HJIN YCJIOBHO.
o]
an n e 1
a0

n=1 \/I'T

. Haittu o65acth CXOOUMOCTH CTETIEHHOTO psiia
o]
n
= (X-1
A n

n=1

. Paznoxuts dynkuuio B psa Telnopa mo crenensmM X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(x)=41- X
. Beruncnuth unTErpalt ¢ ToyHOCTHIO 110 0,001

%
ﬁ:os& €)Y

. Halitu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B CTEIIEHHOMN P
pemerust Y = Y(X) muddepeHmanisHoro ypaBHEHHUs, YAOBICTBOPSIOIIETO

naHHOMY HauyanbpHOMY ycioBuio Y(0) = a:

yi=5e"- y+x; y0)=1

. Hannyro dynkmuto f(X) paznoxuts B psin Oypbe B JAHHOM WHTEpBAJIE.
[ToctpouTts rpaduk dpyakiuu f(X) u rpaduk cymmsr psaa Oypee.

_ (lompp—3<x<0
f(x)_{anHOc‘:xc‘:3‘(_3{x{3)
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. HCCJ’IGI{OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:

1 . Jn
v a7 oa 5
n=1 n=1

e o8 18 .- 1
B) a %"'—Q T) a m

n=1 Q - n=2

. MccnenoBaTh CXOOAUMOCTh 3HAKOIICPECMCHHOI'O psiaa. Ecau on CXOOAUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCJIOBHO.

- ol
a e

n=2

. Haittu o65acth CXOOUMOCTH CTETIEHHOTO psiia
2 n
L] (X + 2)

An+1

n=1

. Paznoxuts dynkuuio B psa Telnopa mo crenensm X. YKazarb MHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHHE UMEET MECTO.

f(X) = x* Binx

. Beruncnuth unTErpalt ¢ ToyHoCThIO 110 0,001

e

ﬁ 1+ x3 dx

0

. Halitu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B CTEIIEHHOMN P
peumrenus Y = Y(X) nuddepeHnnaabrHoro ypaBHEHUS, Y0BICTBOPSIOIIECTO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:

yi=2x%- 3y?; y(0)=2

. HMannyro dynkmuto f(X) paznoxuts B psix Oypbe B JAHHOM WHTEpPBAJIE.
[Toctpouts rpaduk pynkmum f (X) u rpaduk cymmsl psia Oypoe.

&- 1 - <x¢0
=1 | - 7 <x<)
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1. HCCHCI{OB&TL CXOAUMOCTDB 3HAKOIIOJIOKUTCIIBHBIX PAJT0B:

a a

m n nn n@n

VA i+ o a

n=

G A2n+1§" . 1
B)%g§n+22 F)g nQ@/Inn

2. HCCHCI{OB&TL CXOIUMOCTD 3HAKOIICPCMCHHOI'O psaa. Ecau on CXO0OUTCA, TO
YKa3aTb a0COJIFOTHO WU YCJIIOBHO.

a )" O F
3. HaifTu o0nactb cXOAMMOCTH CTEIIEHHOTO psiia

(x- 9"
~, n(n+1)

4. Paznoxuth QyHKIuio B psijg Teisiopa mo creneHsM X. Yka3aTh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(x) =e*

5. Beruncnoute unTerpan ¢ ToyHoctsio a0 0,001
0,5

ﬁos@xz) dx
0

6. Haiitu Tpu nmepBbIX OTIUYHBIX OT HYJIA YiICHA PA3JIOKEHHUS B CTEIEHHOU PsiJ
pemrenus Y = Y(X) nuddepeHnnaipsHoro ypaBHEHUS, YIOBICTBOPSIOIICTO

TaHHOMY HadaibHOMY ycnoBuio Y(0) = a:
yi=sinx- 2y?; y(0)=-1
7. Jlannyto ¢pyskmuro f(X) pasnoxuts B psin @ypbe B JaHHOM WHTEpBAJIE.
[Toctpouts rpadux (1)yHKI_II/II/I f (X) u rpaduk cymmel psiga Oypbe.
él mpu - 2<x¢O0

f (X . (-2<x<?2
(9= |Oan O<x<?2 ( )
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1. I/ICCJ'Ie,Z[OBaTI) CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIOB!:

a)a. hﬂ] v G)QH

.I:: a4n 30 '[: 25
)ag3n+1 F)% n°vn

2. HCCHCI{OB&TL CXOIUMOCTD 3HAKOIICPCMCHHOTI'O psAAA. Ecau on CXO0OUTCA, TO
YKa3aTb a0COJIFOTHO WU YCJIIOBHO.

o]
L I | n
ad
n=1
3. HaifTu o0nactb cXOAMMOCTH CTEIIEHHOTO psiia

(x- 3"
nv/n

n=1

4. Paznoxuth QyHKIuio B psjg Teisiopa mo creneHsM X. YKa3aTh HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(xX)=41+2x

5. Beruucnoute unTerpan ¢ ToyHoctso g0 0,001

/7 ,
sinx
N dx
X

0

6. Haiitu Tpu mepBBIX OTIUYHBIX OT HYJIS YJICHA PA3JI0OKEHUS B CTETIEHHOM PsiJT
pemerust Y = Y(X) nuddepeHuaibHoro ypaBHeHUs, YAOBICTBOPSIOIIETO

IaHHOMY HayayibHOMY yciioButo Y(0) = a:
yi=e’ - 3xy; y(0)=0

7. Hauanyio ¢pyakmuto f(X) pa3moxuts B psg Oypbe B JaHHOM HHTEpBAJIC.
[ToctpouTts rpaduk pyakmuu f (X) u rpaduk cymmsr psina Oypee.
f(X)=x+2, (-1<x<]
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1. HCCHCI{OB&TL CXOAUMOCTDB 3HAKOIIOJIOKUTCIIBHBIX PAJ0OB:

a1 ; sl
Y d n’+n a 10"
n=1 n=1
o5 - 1
DA 7 @
n=1 n=2

2. HCCHCI{OB&TL CXOIUMOCTD 3HAKOIICPCMCHHOTI'O psAAA. Ecau on CXO0OUTCA, TO
YKa3aTb a0COJIFOTHO WU YCJIIOBHO.

ol
L]

Cal
%(-1) C%\/_ﬁ

3. Haiitu oOjacTh CXOAMMOCTH CTCIICHHOTI'O psaa

S 3"
Jn

4. Paznoxutb QyHKIUIO B psig Teisiopa mo cteneHsM X. YKa3aTb UHTEpBaJ, B
KOTOPOM 3TO Pa3I0KEHUE UMEET MECTO.

1
F00)= (1+x)°

n=1

5. Bpruncnaute unTerpan ¢ ToyHoctsio a0 0,001
0,2

ﬁsin(5x2) dx

6. Haiitu Tpu nmepBbIX OTIUYHBIX OT HYJIA YiCHA PA3JIOKEHHUS B CTEIEHHOU PsiJ
peumrenus Y = Y(X) nuddepeHnnaibrHoro ypaBHEHUS, YIOBICTBOPSIOIICTO

naHHOMY HavyanbpHOMY ycioBuio Y(0) = a:
yi=2x- y*; y(0) =4

7. Jlannyto ¢pyskiuro f(X) pasnoxuts B psn @ypbe B JaAHHOM WHTEpBAJIC.
[Toctpouts rpaduk pynkmun f (X) u rpaduk cymmsl psia Oypbe.

5 1 - <x¢O0
fy=y . o T (- <x<)
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1. HCCJICI[OB&TB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAOO0B!:

.C: 1 IDI n!
A —T— A —
n=1 nvn+1 n=1 2n
: 43n°- 8n+1§ FR
5 A 3 nad
can” + 2n- 1= 2n+3
n=1 n=1
lnl n n
2. UcciienoBaTh CXOAMMOCTh 3HAKOTIEPEMEHHOTO PAIa a (-1 %? Ecmu on

n=1
CXOJHUTCA, TO YKa3aThb aOCOJTIOTHO WJIH YCJIOBHO.

3. Haiit 0651acTh CXOTUMOCTH CTEIIEHHOTO psi/ia

o]
L]

g Sox-

4. Paznoxutek pyukuuio B psa Teiinopa mmo creneHsM X. YKazath MHTEpPBAJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(x):In(lx%z)

0,2

~ 2
5. BbuncauTh UHTErpat rFOS(5X )dX ¢ Tounoctsio 10 0,001
0

6. HaiiTu Tpu nepBbIX OTIMYHBIX OT HYJIS YJIE€HA PA3JIOAKEHUS B CTEIIEHHOU
psn pemerns Y = Y(X) auddepeHansHOro ypaBHEHHUS, YI0BICTBOPSIONIETO
JIaHHOMY HauabHOMY ycioBuio Y(0) = a:

yi=y’ +cosx+sinx; y(0)=2

7. Naunyto ¢pyskiuio f(X) pasnoxuts B psiag Oypbe B JaHHOM HHTEpPBAJIE.
[ToctpouTts rpaduk pyakmuu f (X) u rpaduk cymmsr psaa Oypee.

€0 mpu - 1<x¢O0
|

F(x) =
i X mpu 0<x<1

, (-1<x<)]
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. HCCJ’IGI{OBaTB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:
o a
- 1 3"
a) A 0 A ==
3 2 e &
= Jnd+4an® +1 oy
an-29 F 1
| | a - 0 an
B) o r) N
a_ ¢3n- 1+ a_ nQ/In n
n=1 n=2

. MccnenoBaTh CXOOAUMOCTh 3HAKOIICPCMCHHOTO psaa. Ecau on CXOOUTCA, TO

YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.
o]

. .1
_1n
%( ) 3n+6

. Haittu o65acth CXOOUMOCTH CTETIEHHOTO psiia
° n
=2 (X-2)

a. 2n

n=1

. Paznoxute dynkuuio B psa Telnopa o creneHsM X. YKa3aTh HHTEpBaJl, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(x)=In(x*+12)

. Beruncnuth unTErpalt ¢ ToyHOCTHIO 110 0,001

e

n~/1+x3dx

0

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
peurenus Y = Y(X) nuddepeHInaaIbHOro ypaBHEHUS, YAOBICTBOPSOIICTO

IaHHOMY HauyanbHOMY ycioBuio Y(0) = a:

yi=e +y* +x*; y(0)=1

. JMannyto dynkuio f(X) pa3noxuts B psix Pypbe B JaHHOM HHTEpPBAE.
[ToctpouTts rpaduk pyakuu f (X) u rpapuk cymmsr psina Oypee.

f(xX)=| x|, (-1<x<]
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. MccnenoBarh CXOAMMOCTD 3HAKOIIOJIOKUTEIBHBIX PSAIOB:
o] a .
s n%+2 2 2"Qn+])
4 6) a. |
n*+3 n!
n=1 n=1
o] o]
| I | 3n an 2
B - r
n=1 n=1

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

~

R

gn+1+

. Haiitu oOmacTh CXOIUMOCTH CTCIICHHOI'O pAda

s (- 4)"

2
n
n=1

. Paznoxuts dynkuuio B psija Telnopa mmo crenensm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(X) =1- cos2x

. Beruncnuth unTErpalt ¢ ToyHOCTHIO 110 0,001

. X
1 sin™

i o

0

. Haittu Tpu nepBBIX OTIMYHBIX OT HYJIA YJEHA PA3JIOKEHUS B CTENIEHHOU P
peurenus Y = Y(X) nuddepeHnnaabHoro ypaBHEHUS, YAOBICTBOPSIOIICTO

IaHHOMY HauyaibHOMY ycioBuio Y(0) = a:

yi=2cosx- y?- sinx; y(0)=1

7. Mannyto ¢pysakiuio f(X) pasnoxuts B psia Oypbe B JaAHHOM HHTEpBAJIC.

[Toctpouts rpadpuk pynkmun f (X) u rpaduk cymmsl psia Oypbe.

f(X)=x+2, (-3<x<3
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1. HCCJ’IGI{OBaTB CXOAUMOCTD 3HAKOIIOJIOKHUTCIIBHBIX PAIO0OB!:
(n+1)!

. 1 .
a)% Jn(n+4) 6)% 10"
S a2 62” é JInn
n

B) a‘ g4n+3— r)

n=2

2. HccnenoBaTh CXOQUMOCTh SHAKOIICPEMCHHOI'O pAaa. Ecau on CXOOUuTCA,
TO yKa3aTb a0COJIFOTHO WU YCIJIOBHO.

-)"n
3
- n°+1
3. Haiitu obmacth cCXOAMMOCTH CTETIEHHOTO psijia
é Jn@x+1"

n=1

4. Paznoxuts GhyHKIMIO B psia Telopa mo crenensM X. YKazarh UHTEpPBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f(x) =

2+ X

5. Beraucnure uaTErpait ¢ TouHocthio 10 0,001
0,2

~d _

rT 3X2dX

0

6. HaiiTu Tpu nepBhIX OTIMYHBIX OT HYJIS YWICHA Pa3JIOKEHHS B CTETICHHOM Psijl
pemrenus Y = Y(X) nuddepeHnnaibsHoro ypaBHEHUS, YIOBICTBOPSIOIICTO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:
yi=y +x; y(0)=2

7. HNannyro ynkuuto f(X) paznoxuts B psg Pypese B JTaHHOM HHTEpBAJIE.
[Toctpouts rpadpuk pynkmuu f (X) u rpaduk cymmsl psia Oypbe.

f(X)=3- x, (-2<x<2)
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. HCCJIGI[OBaTB CXOOINMOCTDb 3HAKOIIOJIOKUTCIbHBIX pSII[OB:
o] e
= 1 = 3"G?

a)%m 6)% 100

e %4_}5” i i
B) na=1 C ng F) % nJﬁ

. MccnenoBaTh CXOOAUMOCTh SHAKOIICPECMCHHOI'O psiaa. Ecau on CXOOUTCA, TO
YKa3aTb a0COJIIOTHO MJIN YCIJIOBHO.

¥ h ANn+1)
a b gnd

. Haiitu oOmacTh CXOIUMOCTH CTCIICHHOI'O pAda

o]

5 2
n!

n=1

. Paznoxute dynkuuio B psia Telnopa mo crenensm X. YKazarb HHTEpBaJ, B
KOTOPOM 3TO Pa3JIOKEHUE UMEET MECTO.

f =@t

. Beruncnute unTErpatt ¢ ToyHoCTHIO 110 0,001
0,3

ﬁa‘ 2 4x

0

. Halitu Tpu nepBbIX OTIIMYHBIX OT HYJIS WICHA PA3JIOKEHUS B CTEIIEHHOMN P
peumrenus Y = Y(X) nuddepeHnnaapHOro ypaBHEHUS, YIOBICTBOPSIOIICTO

JTaHHOMY HavyanbpHOMY ycioBuio Y(0) = a:

yi=e’ - 2xy+x; y(0) =0

. HMannyro dynkmuto f(X) paznoxuts B psix Oypbe B JAHHOM WHTEpPBAJIE.
[Toctpouts rpadpuk pynkmun f (X) u rpaduk cymmsl psia Oypbe.

f(X)=x, (-4<x<4)
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