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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto mpenogaBaHusl JUCLUILTUHBI SBISAETCS O3HAKOMIIGHHE CIylIaTeled ¢ HAesIMHU H
METOJIaMH TEOPHUU OOBIKHOBEHHBIX AU (depeHnnanbHbIX ypaBHeHui. Aucnumimnna «[Ipaktukym mo
muddepeHMaIbHBIM  ypaBHEHUSAM»  COJCWCTBYeT  (pyHmameHTanu3amuu  oOpa3oBaHMA,
(GOpPMUPOBAHUIO KYJIbTYphl AHAINTHYCCKUX BBIUMCICHUH B paMKax [UKIA AHATUTHYECKUX
JTVCLIATUIHH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

HucuuiuinHa  «IIpaktukym 1o nauddepeHUuanbHbBIM — YPaBHEHUSIM»  OTHOCHTCA K
00s13aTeNIbHOM YacTh 00pa3oBaTeNbHOM NPOrpaMMbl M BXOAUT B Moayiab «Maremaruka II».
Jucuummna «[Ipaktukym no auddepeHunanbHbIM yYpaBHEHUSAM» BXOAMT B LIUKJI JTUCLMIUIMH,
KOTOPBIC 00ecIeunBaroT OBJIaACHUC aHAJIUTUYCCKHMMU U YUCICHHBIMU MCTOOdaMH, HGO6XOI[I/IMBIMI/I
Ul TIOATOTOBKM clienuanucra-MaremMaTuka. OHa OCHOBBIBAE€TCS Ha 3HAHUAX, ITOJYYECHHBIX
CIylIATeNsIMU TPU W3YYEHUU AUCHUIUIMH «MaTtemaTudyeckuil aHanuzy», «Anredpa». 3HaHUS U
HaBBIKM, IIOJy4EHHblE MNpU U3ydyeHUH JUcHMIUIMHBL «[IpakTukym no nuddepeHraaIbHbIM
YpaBHEHUSAM», HWCIOIB3YIOTCA NPH H3YYCHHH OOIIENPOPECCHOHAIBHBIX AUCIUIUINH «MeTobl
BBIUUCIICHUI», «YpaBHEHHsI MaTeMaTU4ecKol (U3UKN», psiia CHEeLHaNbHbIX AUCLUUIUIMH, a TaKkKe
IIPU BBIMTOJIHCHU W KYPCOBBIX U OUITJIOMHBIX pa60T, CBA3aHHBIX C MATECMATUYCCKHUM MOACIINPOBAHUCM
Y TMHAMUYECKUMU CUCTEMAaMHU.

3. Ilmannpyemble pe3yJbTaThl 00y4eHHUs MO JUCHHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydyeHus AUCLMILIMHBI HAIPaBJiIeH Ha (POPMUPOBAHUE CIEAYIOLUIMX KOMIETCHUIUI
B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTtenust cieayommx 3HaH|, yMEHHUM, HaBBIKOB U
(unu) ombITa AESITENEHOCTHU:

®opMmupyemasi Nuaukarop 10CTHKEHUSA Ilepeyennb

KOMITeTEeHIIUSsI KOMITETEHLIUH IUVIAHNPYEeMBIX Pe3yJabTAaTOB 00y4eHus!
(kox M popMyJIHpPOBKA) (kox u hopMyJIIPOBKA)
YHuBepcaJibHble KOMIIETEHIIMT

YK-1 H-YK-1.2 3HaTh:

Crioco0eH OCYIIECTBIATh | YMEET COOTHOCHUTh - OCHOBHBIC METO/IbI HHTETPUPOBAHHUS
MOWCK, KPUTHUYCSCKHIA PasHOPOIHBIC SBICHUS U T PepeHIHATBEHBIX YPaBHEHUH.
aHalu3 U CHHTE3 CHUCTEMAaTH3UPOBATh UX B YMmerh:

nH(pOpPMAIUY, IPUMEHATh | paMKax U30paHHBIX BUJOB | - IPUMEHSITH OCHOBHBIC METO/IbI
CHCTEMHBIN OAXOM, IJIs npodecCHOHANTEHON UHTErpupoBanus audhepeHIMaTbHbIX
pellieHHs TIOCTABICHHBIX | JCSITEIBHOCTH YPaBHEHUH JIJIsl PEIICHUS TIPAKTHUSCKIX
3a7ad. 3a7ad.

Bnaners HaBbIKaAMM:

- IOCTPOCHUS MaTEeMAaTHIECKUX MOJIeIei
MPUKJIAHBIX 3a/1a4, OMIMChIBAEMBIX
nuddepeHInaTbHBIMU YPAaBHEHUAMHU.

OomenpodgeccuoHalbHbIEe KOMIIETEHIIUN

OIIK-1 H-OIIK-1.1 3HaTh:

Criocoben Ob6nagaer 6a30BBIMU - TEOPEMBI CYIIECTBOBAHNUS PELICHHUH
KOHCYJIBTUPOBATH U 3HaHUAMHU, IIOJTYUYCHHBIMH B HadaJIbHOM 3a1a4u,

HCIOJIb30BaTh 001acTH MaTEeMaTHYECKUX | - TEOPEMBI O HEMIPEPHIBHON 3aBUCUMOCTH
(dbyHIaMeHTaIbHbIE U (WIM) eCTECTBEHHBIX peLIeHNI OT HaYaJIbHbIX YCIOBHHA U

3HaHUA B 00IacTH HayK 1apaMeTpoB;




MaTeMaTHIeCKOM JTOTHUKH,
TEOPUU BEPOSITHOCTEMH,
MaTeMaTUYCCKON
CTaTUCTHUKU U CIIyYalHBIX
MPOLIECCOB, YUCICHHBIX
METOJIOB, TEOPETUUECKOU
MCEXaHUKHU B
npoeccnoHaIbHON
JIESTEITLHOCTH.

VMeeT ucroap30BaTh
0a30BbIE 3HAHUS,
MOJTyYeHHBIE B 00JIACTH
MaTEMaTHYECKUX U (HJITH)
€CTECTBCHHBIX HayK,

B IPO(heCCUOHANTBHOM
JIeATEILHOCTH

YpaBHEHUM.

MaTeMaTHYECKOT0 - o01ye cBOMCTBa JIMHEHHBIX CUCTEM
aHaJIN3a, KOMIUIEKCHOTO U IuddepeHInaNbHbIX ypaBHEHU;
(YHKIMOHATBHOTO - TeOpeMbl 00 YCTOHYHMBOCTH TI0 IIEPBOMY
aHamm3a, anreopsl, NpUOIMKEHUIO.

aHAJINTUIECKON Ymers:

TCOMETPHH, - pemath TuHelHbIe TuddepeHnnaIbLHbIe
nuddepeHunanTb-HOR YpaBHEHUS C MOCTOSHHBIMU

TE€OMETPHUHU U TOIOJIOTHH, ko3 unmentamu;

nuddepeHnnanbHbIX - ACCIIEI0BAaTh YCTOMYUBOCTD PEIICHUN TaKUX
YPaBHEHUM, JUCKPETHOMN YPaBHEHUM.

MaTeMaTHKHU U NJI-OIIK-1.2 YMmerb:

- mudpepeHIMpoBaTEL PEIICHUS 110
HaYaJbHBIM yCJIOBHSAM U TTapaMeTpam.
BaageTh HaBbLIKAMM:

- KQUECTBCHHOT'O UCCIICIOBAHUS JINHCHHBIX U
HETTMHEHHBIX audhepeHITHATBHBIX

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUILINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIseT 3 3a4eTHbIe enuHulibl, 108 akaa. gacos.

Buabl yueOHBIX 3aHATHI,
BKJIIOYAsl CAMOCTOATEIbHYI0
padoTy CTYyAEHTOB,

U UX TPYA0EMKOCTh

DopMBbI TEKYLIET0

(B akaJeMHYECKHX Yacax) KOHTPOJI51
Tembl (pa3meJibl) =Y ycneBaeMocTu
= | KonrTakTHas pa6ora
Ne JUCIHHUILIMHBI, 2 =
n/n NX cofepKaHue 5 ol ol =| & = ®opma
© - ;) 2| 5| EE |5 8| mnpoMexyrouHoii
(351 =
S| 2 §‘ gl & CE 53 aTTecTalMU
— [3]
= E S| 35 c§ z § &|  (no cemecmpam)
= o'l g 5
< o Q
&1g| 8| 2=|23
= = © = Q
<
1 YpaBHEHUS C pa3AeIsIOIUMHCS 3 1
' |mepeMeHHBIMHU.
2. |OpHOpOJHBIE ypaBHEHUSI. 3 1 1
JIunelinble ypaBHEHUS IEPBOTO
3. |mopsinka. YpaBuenue bepnysu. 3 3 3
YpaBHenue Pukkaru.
YpaBHEHUS B MIOJIHBIX
Konrtponbnas padora
4. |muddepennmanax. 3 1 1 1 Nel
MHTerpupyronmuii MHOKHUTEb. ~
[HocTpoenue nocneaoBaTeNbHBIX
5.  |mpuONMKEHWI K pelieHunto 3a1aun | 3 1 1
Komm.
6 VYpaBHEeHHUS1, HE pa3pelleHHbIC 3 1 1
" |OTHOCHTEIHHO MPOW3BOTHOM.
v YpaBHEHUS, TOMTyCKAIOLIME 3 1 1
' |mOHMXEHHE MopsAKa.




JIunelinble ypaBHEHUS C
MMOCTOSTHHBIMU KO3 (QHUITHEHTaMHU.
8. |YpaBuenue Diinepa. Meron 3 2 2
BapUally MPOU3BOIBHBIX
HOCTOSIHHBIX.

JIlunelinpie ypaBHEHUS C
MepEMEHHBIMU KO3 UITMEHTAMHU.

S ®opmyna OcTporpaackoro— 3 2 2

JlnyBuis.

JIuHeWHbIE CHCTEMBI C KoHTporbHas pabota
10. |mocrostHHBIMU KO3 dUIHEHTaMHU. | 3 3 1 3 No2

MatpudHasi 3KCIIOHEHTA. -

0,3 1,7 |3a4er
Htoro 3a 3 cemecTp 16 2| 03 |17.7
36 yacos

Y CTOMYHUBOCTD PELLICHUM.

Y CcTOHYMBOCTD B IMHEHHBIX
11. |cuctemax. Teopemsl JIsmyHoBa 00 | 4 6 1 6

YCTOMUYHUBOCTH 110 IEPBOMY

MIPHOIKEHUIO.

Bropoii metop JlsmyHoBa.
Oynkuuu JismyHosa. Teopemsl
JlsammyHoBa 00 yCTOWYMBOCTH U
ACUMIITOTUYECKOW YCTOMYUBOCTH.
12. |Teopema YeraeBa o 4 6 1 6
HeycTtoruuBocTH. [locTpoeHue
¢ynxmwmii JIsmyHOBA TS TMHEWHBIX
CHCTEM C MTOCTOSIHHBIMU

ko purnmenTamu.

Y CTOHYMBOCTE MHOT'OUJICHOB.

13. |Kputepwuii Payca —I'ypBuma. 4 3 4
YacToTHBII KpuTepuil Muxaiiosa.
Oco0s1e Touku. dazoBas
IJIOCKOCTh JIMHEHHOM ByMEpHOU
ABTOHOMHOMN CHCTEMBI.
Krnaccudukariust o0CoObIX TOUEK.
HenpepriBHas 3aBUCHMOCTD
pemrenuit nuddhepeHnnanbHBIX
YpaBHEHUH OT apaMeTPOB,

15. |BXopsmmx B MpaBbIC YacCTH, 4 7 1 7
mud hepeHIrpyeMocTh TIo
napamerpaM. MeToa Manoro

14.

napamerpa.
16. |KpaeBsie 3amaun. Oynakmus ['puna. 3 4 Konrp OH;.I;? pabora
03 |17 3auer
HToro 3a 4 cemecTp 32 4| 03 |357
72 yaca
HUTOI'O 108 gyacon 48 6| 06 |534

5. O0pa3oBaTeibHble TEXHOJOTHM, B TOM 4YHCJI€ TEXHOJOTHH IJIEKTPOHHOIO0 O0Y4YeHHS H
AUCTAHUMOHHBbIe 00pa3oBaTe/lbHble TEXHOJOIMH, HCNOJb3yeMble NPH OCYIIEeCTBJEHHH
00pa30BaTeIbHOI0 MPOIEcca Mo TUCHUTIINHE

B nporuiecce 00yueHust HCMOIB3YIOTCS cleAytolne 00pa3oBaTeIbHbIE TEXHOIOTHH.



IIpakTHyeckoe 3aHATHE — 3aHATHE, IOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMECHHMHM MU
HABBIKOB 110 3aKPEIJIEHUIO MTOJTYYEHHBIX Ha JIEKIIUY 3HAHHUM.

KoncynbTauum — B YYEeOHBIX 3aHSITHN, SBISIONUNCS OMHOM W3 (OpM KOHTPOIS
CaMOCTOSITENIbHON paboTHI CTyIeHTOB. Ha KOHCYNIbTAIMsX 110 MPOChOE CTYICHTOB paCCMaTPUBAIOTCS
HauOoJIee CI0KHBIE MOMEHTHI IIPY OCBOEHUU MaTepualla JUCUUILIMHBL, IIPEN0/1aBaTelb OTBEYAET Ha
BOIIPOCHI CTYJICHTOB, KOTOPBIE BOSHUKAIOT Y HUX B IPOIIECCE CAMOCTOSITEIBHON paboTHI.

6. IlepeueHb JIMIEH3UOHHOTO W (WJIH) CBOOOJHO PACNPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecreyeHusi, HCIOJb3YyeMOr0 IPH OCYHIeCTBJEHHMH 00pa30BaTelIbHOr0 Ipolnecca 10
AUCHUILINHE

B nmporecce ocymiecTBiaeHns 00pa30BaTeIBHOTO MPOIIEcca MO JUCIUTIIINHE UCTIOJIb3YIOTCS:

st (POPMUPOBAHUST MATEPUAIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TPOBEICHUS
MIPOMEKYTOUHOM aTTeCTaIluH, i1 (OPMUPOBAHUS METOIMUYECKUX MATEPUAJIOB 1O JUCIUTIINHE:

= mnporpammsl Microsoft Office;

= p3pareabckas cuctema LaTeX;

= Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX MNPO(PEeCCHOHAJIBHBIX 0a3 JaHHBIX M HH(OPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOIO Mpolecca Mo
AUCUUIJIMHE (TPH HEOOXOAMMOCTH)

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPoLiecca MO AUCIUILITNHE UCTIONIb3YIOTCS:
- ABTOMaTH3MpoBaHHasA O0MbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DrnektpoHHas OubaroTeyHas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas 6ubnmoreyHas cucreMa «KOHCYNIbTaHT CTyJIEHTa»
https://www.studentlibrary.ru

8. IlepevyeHb OCHOBHOIi M IONOJTHUTEILHON Y4e0HOIi JIUTEPaTYpPbl, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (MPH HEO0XOAMMOCTH), PEKOMEHIYeMbIX IJIs
OCBOCHMS IMCIUIIHHBI

a) OCHOBHAsI JJUTepaTypa
1. A.®. dununmnos. COOpHUK 3a7a4 IO OOBIKHOBEHHBIM AU((epeHInanbHbIM YPaBHEHHSIM.
— M.; WxeBck: Perymspuas u xaotumdeckas aumHamwuika, 2005. http://vgupetrova.ru/wp-
content/uploads/2015/09/@ununnos-A.dD.-CoopHUK-3a1a4-T10-A1 b HepeHIaTbHBIM-
ypaBueHusiM-2000.pdf
2. C. . 'nezun, I1. H HectepoB. O6bIkHOBEHHBIE MU depeHIInaTbHbIe ypaBHEHUS: YaeOHOe
nocobue. Spocnasns: Apl'Y, 2016.
3. Tuxonos, A. H. Tuddepennmansusie ypaBHeHus : YueO. g By3oB / Tuxonos A. H. ,
BacmieeBa A. b. , CBeminukoB A. I'. - 4-¢ u3n. , - Mocksa : ®U3MATIINUT, 2002. - 256 c.
(Kypc Boicmeit maremaTuku 1 MaTeMaTiuueckoit gpusuxu. Beim. 6) - ISBN 978-5-9221-0277-
3. - Tekcr : nsnekrponnsii / DBC "Koncymbrant crymenrta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785922102773.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. JI.C. ITontpsirun. OObIkHOBEHHBIE MU depeHnanbable ypaBHeHus. - M.: Hayka, 1974.



%22
%22
http://vgupetrova.ru/wp-content/uploads/2015/09/Филиппов-А.Ф.-Сборник-задач-по-дифференциальным-уравнениям-2000.pdf
http://vgupetrova.ru/wp-content/uploads/2015/09/Филиппов-А.Ф.-Сборник-задач-по-дифференциальным-уравнениям-2000.pdf
http://vgupetrova.ru/wp-content/uploads/2015/09/Филиппов-А.Ф.-Сборник-задач-по-дифференциальным-уравнениям-2000.pdf
https://www.studentlibrary.ru/book/ISBN9785922102773.html

2. A.®. Oununnos. Beenenue B Teoputo nudepeHuanbHbpX ypaBaenuit. — M.: Enutopuan
YPCC, 2004.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0oAMMasl VIS OCYIIeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUMUIINHE

MartepuanbHo-TeXHUYEeCKass 0a3za, HeoOXxoauMmas ISl OCYIIECTBIICHUSI 0Opa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAIbHbIEC TTIOMELICHMUS:

— ydeOHbIE ayIUTOPUU JJI IPOBEACHUS MPAKTUYECKUX 3aHATHH (CEMUHApPOB);

— y4eOHbIC ayAUTOPUU ISl POBEJACHUS TPYNIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAIIUN;

— ydeOHbIE ayAUTOpUU Ul MPOBENEHUS TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOU
aTTecTaluu;

— TIOMEILEHUS AJI CAMOCTOSITEIbHON paboThI;

— TMOMEIEHHUS IS XpaHEHUs! U MPOPIIAKTUYECKOTO 00CTYKUBAHUS TEXHUUYECKUX CPECTB
o0OyueHusl.

CreuunanbHble MOMELIEHUS YKOMIUIEKTOBAaHbl CPEACTBAMU OOYYEHMsSI, CIYKaIUMM IS
npecTaBieHus yaeOHoM nHdopManuu OOIbIION ayAUTOPHH.

[Tomemienust Ansi CaMOCTOSTENLHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXHOCTHIO MOJAKIIOUeHUss K cetu «MHTepHeT» M olecredeHneM AO0CTyna K
JIEKTPOHHON MH(POPMAITMOHHO-00pa3oBarenbHoM cpene AplY.

ABTOp:

JIOIICHT KadeIpbl MAaTeMaTHYECKOTO
MOJICTTUPOBAHUS, K.(.-M.H. A.B. Cexkaukas
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IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI
«IIpakTnkym no nuddepeHuaIbHBIM YPABHEHUSIMD)

@DoH/1 OLIEHOYHBIX CPEACTB

JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MPOMEKYTOUYHOIH aTTeCTALMHU CTY/I€HTOB

o JTUCHUIIJIMHE

1. Tunosbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTepHUaJibl,

HUCII0JIB3yE€MbIC

Haiitu obiiee penieHue:

Haiitu obmiee pemrenue:
Haiitu oOriiee pemieHue:

Haiitu obmiee pemrenue:
Haiitu obmiee pemrenue:

Haiitu obmiee pemenue: x =

Haiitu oOriiee pemieHue:
Haiitu obmiee pemrenue:
Haiitu obmiee pemrenue:
Haiitu oOriiee pemieHue:

Haiitu obee pemienue:
Haiitu ob6miee pemenue: y

Haiitu o6miee perenue:
Haiitu o6miee perenue:
Haiitu o6miee permenue:

Haiitu ob61ee pemienue:
Haiitu o6uiee perenue:
Haiitu ob61ee pemienue:
Haiitu oGmiee pemenue:

Haiitu obmiee pemienue:

Haiitu obmiee pemnienue:

Haiitu oGmiee pemienue:

Haiitu obmiee pemenue

B IIpolecce TeKylero KOHTPOJIs YCIeBaeMOCTH
KonTtpoabsnas padora Nel

1 Bapuaunr
dx _ 3t2
dt  t3+x+1
2x+2y—1dx+ (x+y—2)dy =0.
y' —y cotx = 2x sinx.
, g2 1
y =y -2 =5

(x+y—1dx+ (x—y?+3)dy = 0.

2 Bapuant
(14x)2
T t(x+1)-t?
2y —x—4)dx— (2x—y+5)dy =0.
y' cosx +ysinx = 1.
3xy%y' +y3 —2x = 0.
xdx + ydy + xdy — dx = 0.

3 Bapuanr
xy*(xy' +y) = 1.
y _ x+y—3
T y—x+1’

(x2 = 1)y’ + 2xy — cosx = 0.
xy' —yilnx +y = 0.
(x2 + y)dx — xdy = 0.

4 Bapuant
x2(dy — dx) = (x + y)ydx.
2x+4y+3)y'—x—-2y—1=0.
X —xcotx = 4sint.
(x — y)ydx — x*dy = 0.

2xdx | (y%2-3x%)dy _ 0
y3 y* o
S Bapuanr
.t
X = ;eZt + x.
;_ x=y+1
y = x+y-3
y

cx —2x = te®tsint.
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Haiitu obmiee pemienue:

Haiitu obmiee pemenue:

Haiitu obmiee pemenue:
Haiitu obmiee penienue:
Haiitu obmiee penienue:

Haiitu obmiee penienue:

Haiitu obmiee penienue:

Haiitu obOmiee pemienue: y

Haiitu obmiee penienue:
Hatitu obiiee penieHue:
Hatitu obmiee penieHue:
Hatiitu obiiee penieHue:

Haiitu oOriiee pemieHue:
Haiitu obmiee pemrenue:
Haiitu oO1iiee pemieHue:

Haiitu obiiee penieHue:
Haiitu obiiee penieHue:

Haiitu oGree perienue:
Haiitu o6miee perenue:
Haiitu o6miee permenue:
Haiitu ob61ee pemienue:
Haiitu ob1ee pemienue:

Haiitu ob6ee pemienue:

Haiitu o6uiee perenue:

Haiitu ob61ee pemienue:
Haiitu ob61ee pemienue:

Haiitu obmiee pemenue ypasaenus: (3x2y + y3)dx + (x3 + 3xy?)dy = 0.

Haiitu obmiee pemnienue:

Haiitu obmiee pemnienue:
Haiitu oGmiee pemenue:

y' =y?

2 1
xz'y*_x

6 Bapuanrt
y' —y =sinx.
x+y—-2+1—-x)y'=0.
y'+y=(x+1)e *cosx.
’ y?
Y = ooox
(x+y—1dx+ (x—y*+3)dy = 0.

7 BapuaHnr
;. Xty

1-y—x
By —-7x+7)dx — (3x —7y —3)dy = 0.
xy' — 2y = x3 cos x.
2+ x2+ 1)y +xy=0.
x(2x% +y?) + y(x? + 2y?)y' = 0.

8 Bapuanr
/ 5 2 1
y =Y 2=

x.

(4x+2y+1)y"+8x+4y+1=0.
X—xtant = —

cos3t’
2y'xInx +y =xy lcosx.
(Bx? —2x —y)dx + 2y —x + 3y®)dy = 0.

9 Bapuant
X + tetx = e(-0e",
(x—2y—1)dx+ (3x — 6y + 2)dy = 0.
y'xInx —y = 3x3In? x.
2y'sinx + y cosx = y3sin? x.
ydx — (y? + x)dy = 0.

10 Bapuant
(x — t)tdx — x%dt = 0.
r_ 2x+3y-5
y == 3x+2y-5
y' + 2y = xe"** cos x.

y2dx + (x — y)xdy = 0.

KonTpoabnas padora Ne2

1 Bapuaur
x%Inx-1

Yty =—07
y" +y = 4cosx.
y'+2y"+y ' =x+e"

5 -1 5
Haiitu oOmiee pemenue cucremsl: X = Ax, A = (0 3 2).

0 -2 3

siny+ysinx+§)dx+ (xcosy—cosx+§)dy = 0.



no

. . (5 4 1\ ¢
Haiitu o0miee pemieHne CUCTEMBI: X = (_ 4 3) x + (t) et

2 Bapuanrt
t?2Int+1

2t?
Haiitu obmiee pemenune: y'' + 2y’ + 17y = e (1 + sin 4x).
Haiitu o6mee pemenne: y'"' + 2y" = x + xe %,

Haiitu obmiee pemenne: X — x =

3 -1 0
Haiitu o01iee pemenne cuctemsl: X = Ax, A = (1 1 O).

2 =2 2
. . (=3 4 e?t
Haiitu o0miee pemeHne CUCTEMBI: X = (_ 5 1) x + ( 0 )
3 Bapuanrt
2_
Haiitu oO1iiee perieHue ypaBHeHus: X + x = 42tt ﬁl.

Haiitu o6miee pemienue ypasuenus: y'' + 2y’ + 10y = xe ™ sin 3x.
Haiitu o6mmee pemenue ypasaenus: y'' + 8y = x + xe 2%,

3 -1 2
Haiitu oO1iee pemenne cuctemsl: X = Ax, A = (1 1 —2).

0 0 2
d
d—: =y+1,
Haiitu o01iee penieHue CHCTeMbI: a_ 1
at sint”’
4 Bapuant
o 4x2+1
Haiitu obiee perenne ypaBHeHus: y'' —y = 2’;\/;
Haiitu obmiee pemenue ypasuenus: y'' — 4y’ + 5y = (x + 1)e ** sinx.

Haiitu obmiee pemenue ypasuenus: y'V + 4y = x + e ™2,

5 2 =2
Haiitu obmiee pemenue cucreMsl: x = Ax, A = (1 4 —1).

3 3 0
dx
—+ 5x + 2y = et,
Haiitu o61iee penieHue CUCTEMBI: d
Y — L2t
——2x = e“".
dt
S Bapuanr
o . . t2-2¢t+2
Haiitu o6miee permenue ypaBHeHus: X + 2X + x = e

Haiiti obmiee pemenue ypasnenns: y'' + 4y’ + 13y = e~%* + sin 3x.
Haiitu obmiee penenue ypasenns: vV — 4y" = x + e ™%,

3 -1 =2
Haiitu obmiee permenue cuctemsl: x = Ax, A = ( 1 1 2 )

-2 1 0
. . (2 =2 1\ 1
Haiitu o01iee pemneHne CUCTEMBL: X = (_ 1 1 )x + ( 1) p—
6 Bapuanrt
4t2—4t-1

Haiitu oO1iee perieHue ypaBHeHus: X — 2xX + x = PG

Haiitu obmiee perienue ypasaenus: y'' + 2y’ + 17y = e™™ +sin 4x.
Haiitu o6mmee pentenue ypasraenus: y'"' + 2y" = (x + 1)e™?*.



10.

2 -1 0
Haiitu oOmiee pemenne cuctemsl: X = Ax, A = (1 0 O).

2 =21
. . _ (-1 2 1\ _¢
Haiitu o0miee pemeHne CUCTEMBI: X = (_ 5 _ 1) X+ (t) et
7 BapuaHnr
1. Haiitu obiee perienue ypasuenus: y''' + y'' = xx_—21

11.

12.
13.

14.

15.

16.

17.
18.

19.

20.

21.
22.
23.

24,

25.

26.
27.
28.

29.

. HaiiTu ob1iee penienue ypaBHenus: ¥ + 4x + 13x = te ™2 sin 3t.

Haiitu o6miee pemenue ypasuenus: y'"' — 8y = x + (x + 1)e?.

2 1 0
Haiitu oOmiee pemenue cucremsl: X = Ax, A = ( 1 3 —1).

-1 2 3
. . (-1 2 1\ 2
HaiiTu ob1iee pemieHre CUCTEMBL: X = (_ 5 _ 1) X+ ( 0) e’
8 Bapuanr
2+x?

Haiitu obmiee penienue ypagaenus: y'' +y = o
Haiitu o6mmee pemenue ypasaenus: y'' — 4y’ + 5y = (x + 1)e"?* sin x.

Haiitu o6mmee pemenue ypasaenus: yv — 4y"' = x + e?*.

1 1 -1
Haiitu obmiee pemenue cucteMsl: x = Ax, A = (1 2 2 )

0o -1 2
. (1 1 1
Haiitu obmiee pemeHne CUCTEMBI: X = (_2 _1) x + (1) cost.
9 BapuaHnt

HaiiTu o0mee pemenue ypapuenus: x2y' — xy’' — 3y =

R

Haiitu obmiee pemienue ypasaenus: y'' — 2y' +y = (x + 2)e* + 1.
Haiitu oOiee pemenue ypasuenus: y''' + y' = x sin x.

2 0 -1
Haiitu obmiee pemenue cucreMsl: x = Ax, A = (1 -1 0 )

3 -1 -1

. . (1 1 1)1

Haiitu ob1iee pernieHre CUCTEMBL: X = (_ 5 _ 2) x + (_ 1) 7
10 Bapuant

Haiitu o6mee pemenune ypasuenus: x2y" + xy’ +y = x(6 — Inx).

Haiitu obuiee peurenue ypaBuenus: y'' + 2y’ — 3y = (x + 1)(e* + 1).
Haiitu o6iee pemenue ypasuenus: y''' + 4y'" = x cos 2x.

4 -1 -1
Haiitu obmiee pemenue cucreMsl: x = Ax, A = ( 2 1 —2>.

-1 1 4
. L. (1 =2 t+1
Haiitu oO1iee perienne cUCTEMBL: X = (_ 1 2 )x + ( 1 )
11 Bapuant

Haiitu obmiee pemenue ypasuenus: (x — 2)%y" — 3(x — 2)y’ + 4y = x.
Haiitu o6miee penienue ypasuenus: y'' + 2y’ + 10y = e* sin 3x.
Haiitu o6mee pemenue ypasaenus: vy’ + 8y = x(1 + e~2%).

3 0 -1
Haiitu oOmiee pemenue cucremsl: X = Ax, A = (1 0 0 )
3 -1 0



. ._ (5 4 1\ _¢

30. Haiitu ob1iiee penieHne CUCTEMBL: X = (_4 _3) X+ (t) e ".
12 Bapuant

31. Haiitu oOriee petieHue ypaBuenus: y'' + 2y’ +y = e

32. Haiitu obriee pemienne ypaBaenus: y'' — 4y’ + 5y = (x + 1) sin x.
33. Haiitu o6mee pemenue ypasaenus: yV + 4y” = (x + 1)e?*.

o -1 -1
34. Haiitu oO1iee penieHne cucTemMsl: X = Ax, A = ( 2 -3 —2).

-1 1 0
. . (4 2 1)1
35. Haiitu ob1iiee penieHne CUCTEMBL: X = (_2 _1) x + (_2) 7

KontpoabHnas padora Ne3

1 Bapuaur
1. Tlpu xakux 3HAYEHHUAX MAPAMETPOB A U b yCTONYMB MHOTOUJICH:

*+a *+ Z++4b.
2. HccnenoBaTh Ha yCTOWYMBOCTH HYJIEBOE MOJIOKEHHE PABHOBECHS U OIIPEACIUTh €r0 THIL:
{ x= 2—e*Y —cosx,
y = In(1 + sin(2x — 3y)).
3. Haiitu MeTo10M Masioro napameTpa JiBa 4jaeHa pas3jioKeHUs:
x+x—e*t=0, x(0) =, 0 <« 1.
4. Tloctpouth QyHKIMIO ['prHa 17151 KpaeBoi 3a1auu:
ti —x=f@), x(1)=0 x2)=0.

5. Tloctpouth (a3oBbIil MOPTPET CUCTEMBI:

{J'C =—x— 2y,
y=-2x—y.
2 Bapuant

1. Cucrema x = Ax (x € R®) UMeeT YacTHOE pellieHHe, Y KOTOPOTO U3BECTHBI TONBKO JIBE

KOOpAMHATHI: X1 = sin(t + Z)’ x, = e~ ¢ + cos 2t. YcTOHUMBO 1M HyJIEBOE peleHue?

2. Haiitu Bce monoXeHUs! paBHOBECHUST CHCTEMBI:

{)'cz x% 4+ y? —6x — 8y,
y=x(2y —x+5).

JIy1s COOTBETCTBYIOMICH JTMHEAPU30BAHHON HAa COCTOSIHUH PaBHOBECHS CHCTEMBI yKa3aTh THII
0C000M TOYKH.

10



3. s perieHust ypaBHEHUS:

6
y'+y?=—-=0 y1)=1+3

o 7]
HauTu 24 .
d =9

4. Tloctpouth QyHKIHUIO ['prHa 17151 KpaeBoOW 3a1auu:
X+ x=f(t), x%(0) = x(1) + x(1) = 0.

5. TMoctpouts (pa3oBbIi HOPTPET CUCTEMBI:

{J'c =-x+Yy,
y=-x=y.
3 Bapuanrt

1. [nsa ypaBHEeHuUS:
. . 3
X =x sin°t

HaWTH ITOJIOKEHHS PaBHOBCCHUA U UCCIICAOBATh UX HA YCTOP'I‘IHBOCTB. Ecau nonoxenue
PAaBHOBCCHUS ABJIACTCA ACUMIITOTUYCCKU yCTOfI‘-IPIBBIM — OTMCTHUTBH ITO.

2. Haiitu Bce mono)xeHus: paBHOBECHUS] CHCTEMBI:

x = 2y+,/1-3y—sinx,
y = —sinx.

I[J'IH COOTBGTCTBYIOH_Ieﬁ HHHeapHSOBaHHOﬁ Ha COCTOAHUU PAaBHOBECHA CUCTCMEI YKa3aThb THUIL

0Cc000¥ TOUKH.
3. Haiftu MeTo10M Manoro mapameTpa ABa 4jeHa pa3ioKeHUs:

y'+2y"+ 1+ yHy =0, y(0) =0,y'(0) =1, 0 <« 1.
4. Tloctpouts ¢pyHkuio ['puHa 1715 KpaeBo 3a1auu:
X+ 4x = f(¢), x(0) =x(1) =0.

5. TloctpouTth pa3zoBblii MOPTPET CUCTEMBI:

{9’6 =2x — 4y,
y =x— 3y.
4 Bapuant

1. BolsicHUTh, yCTOWYUBO JU perieHue 3aaaun Komu:
x=t(x—1), x(1) = 2.

2. HccnenoBaTh Ha yCTOWIMBOCTH OCOOBIE TOUYKH CUCTEMBI U OTIPEEIIUTh X THIT

11



y=1-y%

{56 = sinx,
Jlns perieHust ypaBHEHUs
X+ x—1+sin(t —x) =0, x(0) = naitru ‘;—x| :
=0
[Toctpouts pynkmuto ['puna mist KpaeBoit 3a1a4m:

2% —2x=f(©), x(1) =0  x(2)+2%(2)=0.

[TocTpouTs (ha30BbIi HOPTPET CUCTEMBI:

{J'c = —4y,
y = X.
5 Bapuaunr

HpI/I KaKHUX 3HAQUCHUAX napaMeTpOB au b YCTOﬁHHB MHOTI'OYJICH:
542443 344 24b+6.
I/ICCJ'IG,I[OBaTb Ha YCTOﬁqHBOCTL HYJ'IGBOG ITOJIOKCHUC paBHOBeCI/IH u OHpe,ZLeJ'II/ITL €0 TUII.

{X=(1—x—2y)‘1—1,

y = cosx — e,
Haittu MeToioM Masioro napamerpa ABa YieHa Pa3JIoKEHHUS:

¥+(4+@E+x)D)x=0, x(0=0, x0)=1  0<KL1,
[Toctpouts pynkmuio ['puna nis kpaeBoi 3amaqu:

tx +x = f(t), x(1) =0, x(t) orpanumueno mnpu t — +oo.

[Toctpoutsb (ha30BbIi HOPTPET CUCTEMBI:

{J’c = 3y,
y = 3x.
6 Bapuanr

HaiiTi mosnoxeHusi paBHOBECHUSI CUCTEMBI M UCCIIE0BATh UX HA YCTOMYHUBOCTD:

{56=y—x+(y—x)2,
y=0.

HCCJ’IG}IOB&TB Ha YCTOI\/'ILII/IBOCTB HYJICBOC IMOJIOKCHHUE PABHOBECHA U OMPCACIINTDL €T0 THIL:

12



{xz 2 —3/8—6x+ 3y,

y=1-—e®",

Jlns penieHust ypaBHEHUSI:

y' =x +siny, y(0) = 2 naiitu %y .
=0

[Toctpouts pynkmuto ['puna mist KpaeBoit 3a1a4m:
X —x = f(t), x(t) orpanuyeno npu t — Foo.
[TocTpouts (ha30BbIN TOPTPET CUCTEMBI:

{x=x+y
y = 3y — 2x.

7 Bapuaunr

Haittu nonoxeHust paBHOBECUS U HCCIIEIOBATh UX HA YCTOMYMBOCTb:

HccrnenoBaTth HA YCTOI;'ILII/IBOCTI) HYJICBOC ITOJIOKCHUEC PABHOBCCHUSA U OIPCACIIUTD €TI0 THUIL:

{ x = sin(—2x +y),

y=2-3/8—6x-3y.
Jlnd penienus: ypaBHEHUS:
X—2x = tx, x(0) = 4, x(0)= 2+3.
[Toctpouts pyukmuto ['puna mist kpaeBoit 3a1aun:
x+2x—3x=f(t), x(0)=x(1)=0.
[Toctpouts (ha3oBbIi NOPTPET CUCTEMBI:

b2
y=2x+Yy.

8 Bapuant

Cucrema X = Ax (x € R*) uMeer uacTHOe pellleHHe, Y KOTOPOTO U3BECTHBI TOJILKO JIBE
KOOPJMHATHL: X1 = Sint + 2 cost,x, = cos 2t. YCTONYMBO JIK HYJIEBOE PELICHUE?

I/ICCJ'Ie}IOBaTB Ha YCTOI\/'ILII/IBOCTB HYJICBOC IMOJIOKCHNUE PABHOBCCHUSA U OIPECACIIUTD €TI0 THUII:

x = 2.5xe* — 3y +sinx?,
y = 2x + ye V/2 — y* cos x.

13



3. Haiitu MeTogoM Masioro mapameTpa J1Ba YieHa pa3IoKEHUS:
¥ = 2x — 2x3, x(0) =1, x(0) =, 0 <« 1.
4. Tloctpouts pynkmuto ['puHa mis KpaeBoit 3a1a4u:
X = f(t), x(0) =x(1) =0.

5. Tloctpouts (ha30BbIil IOPTPET CUCTEMBI:

{x =—-2x+y,
y = —2x.
9 BapuaHt

1. Tlpu xakuxX 3HAYCHUAX MMAPAMETPOB A M b YCTOMUUB MHOTOUJICH:
*+b 3+4°+a+e.
2. HccnenoBaTh Ha yCTOWYMBOCTH HYJIEBOE MOJIOKEHHE PABHOBECHS U OIIPEACIUTh €r0 THIL:

{x = tan(—2x +y),

y=1-3}1—-x+y.
3. Haiitu MeTo10M Masioro napameTpa JiBa 4jaeHa pas3yioKeHUs:
x = tx3 + x?, x(0) = 1+, 0 <K< 1.
4. Tloctpouth QpyHKIMIO ['prHa 17151 KpaeBoi 3a1auu:
t2x — 2x = f(t), x(1) =0, x(2) +2x(2) = 0.

5. TloctpouTth (pa3zoBblii MOPTPET CUCTEMBI:

{ XxX=3x+y,
y=-=2x+Yy.
10 BapuanT

1. Tlpu xakux 3HaYEHUAX NMAPAMETPOB A U b yCTOMUUB MHOTOUJICH:
Y4+ph 34+4a 24547
2. I/ICCJ'ICI[OBaTL Ha YCTOIZHHBOCTL HyJ'ICBOC ITOJIOKCHHUC paBHOBCCI/ISI nu OHpe,Z[eJII/ITL €Iro TUII.

{ x = sin(=3x + 4y),

y=2-3/8—6x+3y.

3. Haiiti MeToIOM MaJIoro mapameTpa JBa WieHa pa3ioKeHUs:
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y'+y—1+sin(x—y) =0, y(0) =, 0 <« 1.
4. Tloctpouts pynkmuto ['puHa mis KpaeBoit 3a1a4u:

x%y" 4+ 2xy' — 2y = f(x), y(0) orpanuueno, y(1) = 0.
5. TMoctpouts (pa3oBbIi HOPTPET CUCTEMBI:

{ x = 3x,
y=2x+Yy.

2. IIpaBuJia BbICTaBJIeHHs OIleHKH HA 3a4eTe

Ot crTyneHTOB TpebyeTrcsi 00s3aTeNbHOE TOCEIICHHE MPAKTUYSCKUX 3aHSATHH, BBITOJHEHUE
JOMAaITHUX paloT, a TakKe HalhcaHhe KOHTPOJIbHBIX pabdoT Ha OLEHKY HE HIXe
«YIIOBJICTBOPUTEILHO.

OlieHKa «3a4TE€HO» BBICTABJISICTCS TIPH BBIMOJIHEHUU CIICIYIONIUX YCIOBHUH:
— MpaBWIbHO peieHo He MeHee 30% 3a1aHuil U3 KOHTPOJIBHON paboTHI;
— BbIIONTHEHO He MeHee 50% momamrHux padoT;
— TMPOLIEHT IPOMYCKOB HE JOCTUTAET 3HaYeHUs BhIiIe 50.
OreHka «He 3a4TEHO» BBICTABJISETCS NP BBIMOJIHEHUN CIEIYIOIINUX YCIOBHIA:
— mnpaBwiIbHO penieHo Menee 30% 3amanuii U3 KOHTPOJIBHOM paboThI;
— BbINOJHEHO MeHee 50% nomamHux pador;
— TMPOLIEHT IPOMYCKOB 3aHATHI cocTaBisieT 6onee 50.
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