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1. KoMmnerennuun wu HHIAAKATOPbI HX JOCTHKCHHUHA, IPOBEPACMbIC NAHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

Ienbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIUI:

OIIK-2 CnocoOeH BBISBIATH €CTECTBEHHOHAYYHYIO CYHIHOCTH ITPOOJIEM, BOZHUKAIOUINX B
XoJle HpOPECCHOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pelleHus  (usuko-
MaTeMaTUYECKUH anmnapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH.

PesynbpraramMu 0cBOEHUS IUCLUIUIMHBI SBIISIIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHON CYITHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBHON AEITeTbHOCTH, U METOAUKY IpHUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOT0 anrapaTa U COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTUH U1 UX PELICHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIITHOCTh TTPOOJIEM, BOZHUKAIOIINX
B Xo0Je MNpo(hecCHOHAILHOW JAEATENbHOCTH W TPUBJIEKATh IS WX PpEHIeHUus (QHU3UKO-
MaTeMaTHUYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. OnleHOYHbIE MaTepPUAJIbI TEKYLEro KOHTPOJIS 1 KPUTEPUHU OLleHUBAHUS

DIeMEeHTHI TEKYIETO KOHTPOJIS:
— TECTHI B cpejie dIEKTPOHHOTo 00yuenus iDO;
— KOHTpOJIbHas padoTa.

Tect nmo paszneny «Auddepennuanbubie ypapuenusi. OcHopubie nousaTus. [losHbie
aupdepenmmnans (POOIIK-2.1, POOIIK-2.2)
[Ipumepsl BONIPOCOB:

1) Haiitu pemenne nuddepeHnuansaoro ypasHeHus y' =sin(2x), y(1)=2 B touke x=0.5.

2) Haiitn pemenne muddepeHanbHOro ypaBHEHHS: Y =X +sin(2x), y(1)=11 B Touke
x=2.

3) Haiitu pemenune nuddepeHnnanbHOro ypaBHeHHS: Y =exp(2+Xx), y(2)=5 B TOuke
x=3.5.
Orsersr: 1) 1.522; 2) 12.619; 3) 40.419

OTBeThl BBOAATCS BPYUHYIO C OKpYIJIEHHEM IO TpeX 3HadalmMx Hudp mocie 3arsTow.
Kaxxnmas 3amaga orneHMBaeTCsl OTACIBHO, MAKCUMAaJIbHBINA Oamt 3a TecT — 3 Oamna. [IpoxomHoii
Oayut — 2.

Tect mo pasneny «/Iuneiinoe nudpepeHnuaabHoe ypaBHeHHE MepBoro nopsiaka» (POOIIK-
2.1, POOIIK-2.2)
IIpumeps! BOIIPOCOB:

1) Pemmth muddepeHIManbHOE ypaBHEHHE: Xy +Y =X> M 3amucaTh OTBET B CIydae
HavyajgpHOrO ycrmoBusi y(a)=b s 3nauenust aprymenta X =C. [Ipunsate a=1, b=0,
c=2.

2) Pemmrts nuddepenumansHoe ypaBHeHHe: XY +Y =INX ¥ 3amucate OTBET B Clydae
HavyajgpHOrO ycrmoBusi y(a)=b s 3nauenust aprymenta X =C. [Ipunsate a=1, b=0,
c=2.

3) Pemmrs auddepennuansHoe ypaBHeHHe Xy + Y =InX+3 u 3amucaTh OTBET B Clydae
HavyajgpHOrO ycioBusi y(a)=b s 3nauenust aprymenta X =C. [Ipunsate a=1, b=0,
c=2.

[Tosicuenue: criemyeT criepBa HallTH oOIee pemeHue aAuddepeHInanbHOr0 ypaBHEHNUS;
3aTeM HalTH KOHCTAHTY MHTEIPUPOBaHMA U3 ycioBus Y(a) =b; nanee, moactaBuTh X =C, OTBET
3anucaTh ¢ TOYHOCTBIO JIO BTOPOTO 3HAKa IMOCIIE 3alsTOH.



Otsertsr: 1) 1.88;2)0.19; 3) 1.69.
Kaxkmas 3amada OIEHMBAETCS OTAEILHO, MaKCHMAaJBHBIA Oamr 3a TecT — 3 Oaia.
[IpoxoaHoii 6amr — 2.

Tect mo pasaeny «/Auddepennuanbabie ypapHeHus: Bbicimmx nopsakos» (POOIIK-2.1,
POOIIK-2.2)
[Ipumepsl BONIPOCOB:
1) Penute muddepeHnmanbHoe ypaBHEHHE C 3aJlaHHBIMH TPAHUYHBIMH  YCIOBHUSMH

y"+2y'+y=cosx—sinx, y(O) =1, y(l) = 3. 3amucars 3HAYCHHE MOJYYEHHON (DYHKIIUH
y(X) B TouKke X =0.5. OTBeT 3amKcaTh ¢ TOUHOCTBIO 10 [EPBOIO 3HAKA IOCIIE 3aIISTO.

2) Pemmuth auddepeHiaisHoe  ypaBHEHHE ¢ 3aJaHHBIMH  TPAHUYHBIMA  YCIOBHUSAMU
y'—4y=e*(x-2),y(0)=1y(1)=4. 3anucars 3HaucHne nonyueHHol Ppyukuuu Y(X)
B Touke X =0.5. OTBeT 3anucaTh ¢ TOYHOCTHIO IO IIEPBOTO 3HAKA ITOCIIE 3AIIATOI.

3) Pemmuth gudepeHinaTbHOe  ypaBHEHHE C 3aJaHHBIMH TPAHUYHBIMHM  YCJIOBHAMH.
y'+2y' -3y =exp(x),y(0)=1y(1)=5. 3anucars 3HauCHHE MNOIYUCHHOH (yHKIMK
y(X) B Touke X =0.5. OTBeT 3ammcaTh ¢ TOMHOCTBIO 10 IEPBOrO 3HAKA IOCIIE 3aIISTOM.

OtBeTnl: 1) 2.6; 2) 1.8; 3) 2.6.
Kaxxmas 3amada oleHMBaeTCs OTACILHO, MaKCHMAaJbHBIM Oalr 3a Tect — 3 Oamia.
[IpoxonHoii 6amt — 2.

Tect mo paszaeny «/IugpepeHunanbubie ypaBHeHUs BoIcHX mopsiakos» (POOITK-2.1,
POOIIK-2.2)
IIpumeps! BOIIPOCOB:
1) Haiitu pemenue cucremsr JIY X' =-5x+4y, y'=—X—Yy ¢ HayaJbHBIMU YCIOBHSIMHU

x(0)=1, y(0)=0, sanucars pemenue B Touke t=1, B KauecTBe OTBETa yKas3aTb

3rHaueHue cymMmmbl X(1) + y(1) . TogHOoCTh 3amucu — 0 BTOPOTO 3HAKA MOCIIE 3aMSTOM.
ANTOpUTM pELIECHNUS:
1. Petnts cucremy J1Y. Haiitu saBucumoctn x = X(t,C,,C,), y=y(t,C,,C,).

2. IlopcraBuTh HayaldbHBIC YCIOBHUS, IMONYYHTh CHCTEMY H3 JBYX aireOpanveckux
ypaBHEHUII 1 onpeaenuTs 3HadeHus koncrant C,C, .

3. [loxcTaBuTh B BhIpakeHUs Uit X U Y Touky t =1 W HaliTH CyMMy MOJyYUBIIAXCS X
1 Y. DTy cyMMy yKa3zaTb B KaueCTBE OTBETA.
2) Haiitu pemenue cuctemsr /Y u BbIOpaTh OTBET U3 NMPEJIOKEHHBIX BAPUAHTOB.

X'=-bx-2y-2z,
y'=10x+4y+2z,
7'=2x+y+3z.

a) x=-Cge'-Cge™,
y=4Ce' +C,e” +2Ce™,
z=-Ce' -C.e”.

6) x=-Ce'—C,e*,
y=4Ce' +C,e”" +2Ce™,
z=-Cpe' —C.e”.

B) x=-Ce' -C,e',
y=4Ce' +C,.e' +2Ce™,



3)

z=-Ce' -C,e'.
Haiitu pemenue cuctemsr /Y u BbIOpaTh OTBET U3 NMPEJIOKEHHBIX BAPUAHTOB.
X'=-5x-6y,
y'=8x+9y.
a) x=Ce'+C,e"
y= —%Clet —-C,e”.
6) x=Ce* +C,e'
y= —%Cle3t ~C,e'.
B) Xx=2Ce' +C,e*
y= —%Clet —Ce™.

Otgetsr: 1) -0.1; 2) a; 3) 6.
Kaxxmas 3amada olneHMBaeTCsa OTACILHO, MaKCHMAaJbHBIA Oamr 3a Tect — 9 Oamna.

[IpoxonHoii 6am — 6.

KonTtponsHast padora Nel (POOIIK-2.1, POOIIK-2.2)
[Tpumepsl 3anau:
1) Pemiuth muddepennmanbHoe ypaBHEHUE B MOJIHBIX AU depeHnanax:

xydx +(x+1)dy =0

2) Pemuth muddepeHimaabHoe ypaBHEHUE IEPBOTO MOPsIIKA:

X2y +xy=-1

3) Pemute nuddepennmanbHOe ypaBHEHUE BBICIIIETO TOPSIKA

y' +50y" +625y =0

OTBeTsI:

1) ye* =C(x+1), 2) yx=C—-Inx, 3) y(x)=C,cos5x+C,sin5x+x(C,cos5x +C, sin5x)

KonTtponsHast padora Ne2 (POOITK-2.1, POOIIK-2.2)
[Tpumepsl 3anau:
1) Pemmuts HeomHopoaHoe auddepeHIMaIbHOS ypaBHEHHE BTOPOrO  MOPsIKa

xy" —(2x+1)y'+2y =16x%"*.
L (X'=-2x+Y,

2) Pemmth ogHOpOaHYIO crcTeMy AuddepeHIINaTbHbIX YPaBHEHHUI: Y = —4x+2y
3) Pemmth HEOHOPOIHYIO CHUCTEMY nuddepeHIaIbHBIX YpaBHEHUH:

X'=-3x+Y,

y' =—4x+y+ 1

te'’

OtBeTsI:

1) y(x)=Ce** +C,(2x+1)—e*,

2 (3)-oz)re(2)+(0))
3) {x =(C,+C,t)e ™ +te (In]t|-1),
y=C,(2t+1)e " +2C,e ™ +e ' (2tIn|t| + In|t| - 2t).
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Pe3ynbTaThl KOHTPOJIBHBIX pabOT OLIEHWBAIOTCS MO MIKAJNE: «OTIMYHO». «XOPOIIO»,
«YIOBJIETBOPUTEIILHO»,  «HEYIOBJIETBOpUTENbHO». Kaxgas 3agaya  OLIGHMBAETCA IO
nATHOAIIBHOM 1IKaie. MIToroBast orieHKa onpeaenseTcs: KpUTepusiMu:

Kputepuu onenku

OTiIMyHO CraBuTCs IpH yciaoBuu Habopa Oosee 12 6aioB U3 BOSMOXKHBIX 15.
Xopo1io CtaBuTCS TIpH YCIOBUHU Habopa He MeHee 12 6ayitoB U3 BO3MOXKHBIX 15.
Y noBnerBoputensHO  |CTaBUTCS NMPH yciIoBUM Habopa 9 - 12 6ayuioB U3 BOSMOXKHBIX 15.
HeynosnerBopurenbHo |(CTaBUTCS PH HAbope MeHee 9 6ayioB M3 BO3MOXKHBIX 15.

3. OneHoYHbIe MaTepHaJIbl HTOTOBOr0 KOHTPOJISI (IPOMEKYTOYHOIH aTTecTaluu) v
KPHUTEPUH OLlCHUBAHUSA

DK3aMeH MPOBOAMTCSA B YCTHOH (hopme mo Owmieram. buier comepKUT TeopeTHuecKuit
BOIIPOC M OJHY THIOBYI 3amady sl mpoBepku wuHaumkatopoB POOIIK-2.1, POOIIK-2.2.
[Ipo0omIKUTENBHOCTD dK3aMEeHa 45 MUHYT.

[IpumepHBIil EpeYeHb TEOPETUUECKUX BOITPOCOB

1) OcHoBHBIE TOHATHSA TeopuH IudepeHIanbHbIX ypaBHeHU. YacTHoe perieHue,
ob1ee pemenne, ocodoe pemeHne, O0muii UHTErpall.

2) YpaBHeHHe B NOJHBIX AU depennnanax. MeToab! pemeHus.

3) UHTerpupyromuii MHOXUTENb. VICTOMb30BaHNE HHTETPUPYIOMIETO MHOXKHUTEIS IS
pemeHust 1udGepeHanbHbIX YpaBHEHUH IEPBOTO MOPS/IKA.

4) Meroapl pelieHUs JTUHEHHBIX ypaBHEHHU IepBoro mopsaka. Merox Jlarpanka
BapHalMy IPOU3BOJIbHBIX IOCTOSHHBIX.

5) Meroapl pelieHus IMHEHHBIX YPaBHEHHM MepBOro nopsaka. Meron Ditnepa.

6) Mertoabl

pelleHuss JIMHEWHBIX YpPaBHEHUM IIEpBOrO IMOpsAAKA. YpaBHEHUS

Hepa3pelIeHHbIE OTHOCUTENIBHO ITPOU3BOAHOM.
7) MeTozp! pelieHus IMHEWHBIX ypaBHEHUH NIEPBOTo NopsaaKa. Y paBHeHue bepHymnu.
8) MeTonb! pelieHus JTUHEHHBIX YpaBHEHUH MEpBOro mopsiaka. Y paBHeHnue Jlarpanxka u

Kunepo.

9) MeTobl penieHus TUHEHHBIX YPAaBHEHHUH BBICIIETO MOpsaka. JIMHEHHbIE 0THOPOIHBIE
JY BbICHIMX TMOPSAAKOB C MOCTOSHHBIMHU Kod(duimentamu. [ToHATHE XapaKTepHCTUYECKOTO

YpaBHEHHUS.

10) Metoasl

pelieHuss JIMHEHWHBIX HEOMHOPOAHBIX JIY  BBICIIMX TOPANKOB C

NOCTOSIHHBIMU K03 punmenramMmu. MeTo HeonpeneneHHbIX K03 (QUITNEHTOB.

11) Meroasl

pellIeHUs] JIMHEHMHBIX HEOAHOPOAHbIX J[Y BBICHIMX TOPSAKOB C

MOCTOSIHHBIMU K03(ppuumeHTamMu. MeTo Bapuaiiy Npor3BOJILHON TOCTOSHHOM.
12) MeTonb! penieHus TMHEHHBIX OMHOPOIHBIX [V BBICIINX MOPSIKOB C IEPEMEHHBIMHU

KO3 pHULIHEHTaAMHU.

13) Cuctremsl aunelHbIX Y ¢ mocrosHHbIME KOd(dduimentaMu. MeTon UCKITIOYCHUS
JUIS pelIeHus cucteM nudepeHInalbHbIX YpaBHEHHH.

14) Metonbl

pELICHHUs] CUCTEM JIMHEMHBIX OAHOPOIHBIX JY ¢ NOCTOSSHHBIMU

koapuumentamu. Meron Ditnepa.

15) Meroasl pemieHUs CHCTEM JHHEHHBIX HEOTHOPOAHBIX J[Y ¢ mocTossHHBIMU
ko3P uurenTamu. Mero HeonpeaeIeHHbIX K03(duimueHTos.

16) Meroasl pemieHUs CHCTEM JHHEHHBIX HEOTHOPOAHBIX J[Y ¢ mocTrossHHBIMU
koddurmenTamu. MeTo/1 Bapraluy MPOU3BOJIBHBIX TTOCTOSIHHBIX.

17) NnTerpupoBanue nudpepeHInaIbHBIX YPaBHEHUH C TIOMOIIBIO CTENIEHHBIX PSIOB.

18) IlocTpoenue uHTErpUpYeMbIX KoMOUHaIMi (Meton anambepa).

19) 3amauu (M3 TEXHUKHA U IPUPOIBI), CBOAUMBIC K AU (epeHIInaTbHBIM YPAaBHCHHSIM.

20) KpaeBble 3a1aun 1 3aja4i ¢ Ha4aJIbHBIMU YCJIOBUSIMH.




IIpumepsl 3anau:

1. JIuddepeHnmanbabie ypaBHEHHUS IEPBOTO U BBICIIETO TTOPSIKA
1. tgydx—ctgxdy=0;
2. y'=e"7;
3. y=(y) -(y)' -2
4. y"+y=chx;
5 y'+ yzl—i.
sin x
2. Cucremsl nudpepeHInaTbHBIX YpaBHEHUN
1. xX'=vy, y=-x, x(0)=0, y(0) =1.
2. X'=y, y=12,7=x
3. X'+3x—-y=0, y-8x+y=0, x(0)=1, y(0)=4.
4. X'+y=cost, y+x=sint.

PesynpraThl  9K3aMeHa  ONPEAEISAIOTCS  OLIEHKAMH  «OTJIMYHO»,  «XOPOILIOY,
«YJIOBJIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

OIlEHKH «OTJIIMYHO» 3aCIyKHMBAeT OOYYArONIUICS, TIOKA3bIBAIOIIMK BCECTOPOHHEE,
CHUCTEMaTHYeCKoe M TIy0OKoe 3HaHHe Y4eOHOro marepuaia, yMEHHE CBOOOJHO BBIOJHSTH
IPaKTUYECKHE 3aJaHHUs.

OLICHKH «XOpPOIIO» 3acilyKHUBAeT OOYYaIOIIUICs, ITOKa3bIBAIOIIMN IOJHOE 3HAHUE
y4eOHOro Marepuana, JOMYCTHBIIUM HE3HAYMTENbHbIE IOTPEIIHOCTH IpPH  BBIMOIHSAIOLIMH
NPaKTUYECKHE 3aJJaHHUs.

OLIEHKH «yZOBJIETBOPUTENIBHO» 3aClly’KUBAeT O0Oydaroluiicsa, IOKa3aBIIMM 3HAHUSA
OCHOBHOTO Y4eOHOro Marepwajia B o00beMe, HEOOXOAMMOM sl JaibHeumeld yd4eObl u
npeacTosiel paboTsl 0 MPopeccu; JOMYCTUBIIUM HOTPEIIHOCTH B OTBETE HA HK3aMEHE U IIPH
BBITTOJIHEHUH HK3aMEHAIIMOHHBIX 33JaHUi, HO 00JIaAal0NM HEOOXOAMMbIMHA 3HAHUSAMH JUTS UX
YCTpPaHEHUS MO PYKOBOJCTBOM IIpenogaBaTers.

OrneHka «HEYIOBIETBOPUTENBHO» BBICTABISETCS OOydaromeMmycs, OOHapyKHUBLIEMY
npoOenbl B 3HAHMUAX OCHOBHOIO Y4yeOHOro MaTepuaia, JONYCTUBLIEMY NPUHLIMIINAIBHBIE
OLIMOKH B BBIMOJHEHUH MTPAKTUYECKHUX 3aJaHUH.

OrneHnBaHuE MPOU3BOJUTCA C YUYETOM JAHHBIX O MOCEIIAEMOCTH 3aHATHH, pe3ysbTaTOB
BBITTOJIHEHUS] KOHTPOJILHBIX paboT, pabOThI B 3JIEKTPOHHOI-00pa30BaTeNbHOM cpefe.

B cnydae, eciu CTYAEHT BBINOJHUI KOHTPOJIbHBIE PaOOThI HA «YyJOBICTBOPHUTEIBHO,
MOCEIIAaeMOCTh He TpeBbiciIa 60 % ayIuTOpHBIX 3aHATHHA (MPAKTHKU W JIEKIUH), pabdoTa B
00s13aTeNIbHBIX 3JIEMEHTAX NEKTPOHHO-00Pa30BaTEIbLHON Cpelibl OTCYTCTBOBAJIA, IPENOAABATEIb
UMEET IPaBO CHU3UTH OLICHKY 3a 9K3aMEH Ha OJIMH OaJll.

CTyneHTbl, BBINOJIHUBIINE BCE KOHTPOJIbHBIE HA «OTIMYHOY, HoceTHBIINE He MeHee 90 %
ayJIUTOPHBIX 3aHATHH W BBIMOJHUBIINE Ha MPOXOAHYIO OLEHKY BCE AJIEMEHTHI TECTUPOBAHUS B
JJIEKTPOHHON 00pa30BaTEIbHOM cpele MMEIT BO3MOXKHOCTH IOJIYYUTh IUIIOC OJMH Oaml K
OLIEHKE, MOJIyYeHHOH B X0JIe OTBETa Ha dK3aMEHE, IIPU YCIIOBHH, YTO MPAKTUUYECKOE 3aJaHHe Ha
9K3aMEHE PEIIeHO 0e3 OIMOOoK.

4. OnieHouHBIE MaTepuajbl IS TPOBEPKH OCTATOYHBIX 3HAHHWK (CHOPMHPOBAHHOCTH
KOMIIETEHITHH )

Teoperuueckue Borpocs! (POOIIK-2.1):
1) Yro Takoe XapaKTePHCTHYECKOC ypPaBHEHHE M KaK KOPHH XapaKTePUCTHUYCCKOTO
ypaBHEHHsI ONPEACISAIOT BUJ pelieHus n1uddepeHuaibHOro ypaBHeHHUS.
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2) Ilepeunciante METOIbI PEIICHHS JTHHEHHBIX TUGGEPCHIIUATBHBIX YPABHEHHUI TIEPBOTO
MOPSIIKA.

3) OnuimTe alropuT™M pPEIICHHS HEOAHOPOAHOro auddepeHInatbHOr0 ypaBHEHUS
BBICHICT'O TOpsAAKA.

4) VYKaxuTe aHATUTHYCCKHE METOABl  pEIIeHUS CcHucTeM  AuddepeHIraIbHbIX
YPaBHEHHH.

3amauu (POOIIK-2.2):
1) xy'+y=xInx

2) y'-y=x
X'=-2x—4y,
3) y'=2x+2y.

4) y"-5y'+4y=0.
5) y"+3y'+2y=4cosx

OrtBeThI:
X x C
1) yzzlnx—z+;
2) y=-x-1+Ce*
3) X=(—Cl+C2)Sin2-t+(—Cl+C2)c052t,
y=C,cos2t+C,sin2t.
4) y=Cpe*+C,e*.

5) y=Ce*+C,e ™ ——COZSX + 3S|2n X

Nudopmanus o paspadorunkax

MouceeBa Kcenuss MuxaitnoBra, a.¢.-M.H., J01eHT, Tmpodeccop Kadeapbl
maremaTrueckon puzuku OTO TI'Y.
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