i
AR
“uns’
MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA
POCCHUIICKOH ®EJEPAIINN
benepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKICHHE
BBICIIET0 00pa30BaHus
«APKYTCKH TOCYJAPCTBEHHBIIA YHUBEPCUTET»
(®PI'bOY BO «HUTI'Y»)
NHcTtuTyT MaTeMaTUKy ¥ HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa anrebpanueckux 1 ”HOOPMAIIMOHHBIX CUCTEM

IO»

Pabouast nporpamMMa qMCIMIUIMHBI (MOLYJIA)

b1.B.14 ludppepennuaibHbie YypaBHEHHSI

Hanpasnenue moaroToBku 09.03.03 Ipuxmannas napopmMaTruka

Hanpasnennocts (npoduib) HOATOTOBKU [TpoexTupoBanue u pazpadoTka
MH()OPMAIIMOHHBIX CUCTEM

Kpanudukarus BeITyCKHUKA OakanaBp

®dopma 00yueHus OYHas

Hpkytck 2025 r.



1. IEJIM Y1 3AJIAYM TUCTMTIIMHEI

Llenu: popmupoBaHKEe y CTyIEHTOB COBPEMEHHBIX TEOPETHYECKUX 3HAHUN M MPAKTHUECKUX
HaBBIKOB MCCJIEIOBAHUS B 00JIACTH OOBIKHOBEHHBIX MU (EpEeHIINATBEHBIX YPaBHEHHIH,
O3HAKOMJICHHE C TIPUHIUIIAMH MaTEMaTHYECKOTO MOJICITMPOBAHUS C HCIIOJIb30BAaHUEM arlnapara
TEOPHH OOBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPaBHEHUNA

3apauu:

1. BripaboTaTs HaBBIKH KiIacCH(PUKAUN OOBIKHOBEHHBIX TU(PepeHINATBHBIX YPaBHEHUI B
COOTBETCTBUH C U3BECTHBIMH THUIIAMH.

2. N3yunTh OCHOBHBIC CBOWCTBA THUIIOB OOBIKHOBEHHBIX TU(QEpPEHINATBHBIX YpaBHEHUH,
UMEIOIMX BKHOE TEOPETHUECKOE U MPAKTHUECKOE 3HAUCHUE.

3. N3yunTth METOBI HHTETPUPOBAHUS TU(PEepeHINATBHBIX YPaBHEHUI.

4. OBazeTb HaBBIKAMU MOJIEIIMPOBAHHS ITPOIECCOB MU HepeHInaIbHBIMI YPAaBHEHUSIMH.
5. CdopmupoBaTh NMOHMMaHHE COBPEMEHHOIO COCTOSHUS HAayKd B OOJIaCTH TEOPHH

OOBIKHOBEHHBIX T (PepeHINATBHBIX YPAaBHEHUH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas aucuumnuna b1.B.14 Tuddepennnansabie ypaBHEHUSI OTHOCUTCS K yacTH broka 1
00pa30BaTebHON MPOTpaMMbl, POPMUPYEMOI YIaCTHUKAMH 00pa30BATEIIBHBIX OTHOIICHHIA.

Jlig n3ydyeHust TaHHOW yueOHON AUCUUIIIMHBI HEOOXO UMbl 3HAHUS, YMEHHUS U HaBBIKH,
(dopmHpyeMble TPEAILIECTBYIOUMMH JUCHUIUIMHAMM: MaTeMaTHUYECKUHN aHaIu3, TMHEeHHas
anreOpa

Ilepeuenp nocienyomux y4eOHbIX TUCIUILINH, A1 KOTOPhIX HEOOXOIUMbI 3HAHUS, YMEHUS U
HaBbIKU, (OpMUpyEMBbIE JaHHON yU4eOHON AUCHUIUIMHON: MaTEMaTUYECKOe MOJIEIMPOBAHUE,
KypcoBast paboTa

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCHUTIJINHbI

[Iponiecc ocBoeHMS JUCHUIUIMHBI HApaBiIeH Ha (JOpMUpOBaHHE CIEAYIOUIMX KOMIIETCHIIUN B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanpasnenuto noarorosku 09.03.03 Ilpuknagnas
uHpOpMaTHKa:

[1K-3 Cnioco6HOCT AEMOHCTpAlMK OOIIEHAYYHbIX 0a30BbIX 3HAHUI MaTeMaTUYECKUX U
€CTECTBEHHBIX HAyK U MH(OPMAIIMOHHBIX TEXHOJOTHI1; CIOCOOHOCTh MPUMEHSTh B
poeCCHOHATILHOMN IEeATETFHOCTH COBPEMEHHBIE SI3BIKA IPOTPAMMHUPOBAHHUS, OTIEPAIIHOHHBIE
CHCTEMBI, JIEKTPOHHbIE OMOIUOTEKH U IT;

[TIK-4 T'0TOBHOCTH K BKJIFOUEHHIO B MPOPECCHOHATHHOE COOOIIECTBO; CTOCOOHOCTH TPOBOIUTH
0] HAYYHBIM PYKOBOJICTBOM JIOKAJIbHBIE HCCIIEIOBAHNS HA OCHOBE CYIIECTBYIOIIUX METOJOB B
KOHKPETHOU 00J1acTH TPO(PeCCHOHATbHOMN e TETHbHOCTH.

B pesynbrare ocBO€HUS TUCIUIIIMHBI 00YYarouiics J0IKeH

3HATh: almnapar TEOpUU OOBIKHOBEHHBIX JU(GepeHIINaTbHBIX YPaBHEHHH, OCHOBHBIE
OTIpeieNIeHUsI U TeOPEMBI MPEIMETHON 00J1acTH;

YMETh: IOHUMAaTh, COBEPILIEHCTBOBATh U MPUMEHSTH aIllapaT TeOpUn OOBIKHOBEHHBIX
nuddepeHIMaIbHbIX YpaBHEHUH, KOPPEKTHO BEIOUPATh METO]I PELICHHUS;

BJIa/IE€Th: OCHOBHBIMH METOJAaMH allrapara TEOpUU OOBIKHOBEHHBIX JU((depeHIINaTbHBIX
YPaBHEHUN, HABBIKAMY MOJEIUPOBAHNS



4. COAEP) KAHUE U CTPYKTYPA JUCIHUIIJINHBI
O0BeM IUCIUIUIMHEI COCTABIAET 4 3aUeTHRIX €., 144 Jac.

CDopMa HpOMeX(YTOqHOﬁ aTTCCTalllH. DK3aMCH.

4.1. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUI0B
yqeﬁm,lx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA aKaAJACMHUYCCKHUX YaCcoB

Pazpen auctmruimHe! / Tema Cem. | Buppl yueOHOH paboTh DopMBI
KoHnrakTHas paboTa CamocT | TEKyILIEero
TIPETIOAaBaTENs C . paboTa | KOHTPOJIS,
00yJaromuMucs Dopmbl
Jlekuun | Jlab. ITpaxt. TIPOMEXKYT.
3aHATHS | 3aHATHA aTTecTaluu
Tema 1 4 14 14 8/20 KouTponbHast
pabota
Tema 2 4 12 12 7/20 KontponbHas
pabota
Tema 3 4 6 6 2/13 KontponbHas
pabota
HWroro (4 cemectp): 32 32 17/53 JK3aMeH

4.2. [1nan BHeayJUTOPHOH CAMOCTOATEIbHON PadoThl 00YUAIOUIUXCS 10 JUCIHIJIMHE

Paznen aucuuruiHe! / TeMa CamocrosiTenpHas padoTa 00yJaromuxcs OnenouHoe | YueOHO-
Bun camocr. Cpoku 3arpartsl CPEICTBO METOIUYECKOE
paboTs! BBITIOJIHEHH | BPEMEHH obecnieueHue
st caMocT. paboThl
Tema 1 Pemrenue 3amau, 1-6 wenenn 8 MpoOBEpKa CoO. 3amau*
TPEHUPOBOUYHOE TeTpalen,
TECTUPOBAHUE KOHTPOJIbH
bIil TECT
Tema 2 Pemrenue 3amau, 7-12 uepemm | 7 MpoBEpKa C0. 3amau
TPEHUPOBOYHOE TeTpajeH,
TECTUPOBAHUE KOHTPOJIbH
bIil TECT
Tema 3 Pemrenue 3amau, 13-16 2 MpoOBEpKa Co6.3amau
TPEHUPOBOYHOE TeTpajieH,
TECTUPOBAHUE KOHTPOJIbH
bIN TECT
OO0mas TPYAO0EMKOCTh CAMOCTOSITEIFHON paboThI (Jac.) 17
W3 HUX ¢ HCIIOTIB30BAHUEM DJIEKTPOHHOTO OOYUYCHHUS U 7
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac.)
* @uaunmnos, Ajsexkceil ®e10poBuY. COopHuUK 3a1a4 o b depeHIanTbHbIM

ypaBHeHUsIM [ Tekcrt] : yuel. mocobue / A. @. @ununmos. - 4-e uza. - M. : JIubpokowm, 2011. - 237
c. - ISBN 978-5-397-02914-8.

4.3. Conep:xxaHue y4eOHOro MaTepuaJia

Temal. O0bikHOBeHHBIE TU( epeHnaNbHBbIe ypaBHeHus 1-ro nopsiaka (OAY-1)



1.1.  OHVY-1, pa3penieHHbIE OTHOCUTEIBHO MPOU3BOAHON. OCHOBHBIE ONIPEACICHUS U
TeopeMsl. ['eomeTprueckas untepnperauus O[Y-1. Merox n3okinuH.

1.2.  Jluneiinoe ogHopoaHOE nuddepeHmantpbHoe ypapHeHHe iepBoro nopsaka (JIOAY-1).
CsoiictBa JIOJ[Y-1. O6uee pemenne JIOAY-1. Uuterpuposanue JIOJY-1

1.3.  Jluneiinoe HeogHOpOAHOE MU PepeHnnanbHOe ypaBHeHUE iepBoro nopsaka (JIHAY-1).
O6mee pemenue JIHAY-1. UarerpupoBanue JIH/Y-1 meTomom Jlarpanxka u MeTojoM
bepnysnu.

1.4.  Yacrtusie cinydan JIHAY-1. Jluneitapie nuddepeHnnanbaple ypaBHEHHs ¢ TOCTOSHHBIMU
Kod(duUIIMeHTaMH U CIIeIANIbHO mpaBoii yacThio. Juddepennmanbubie ypaBHEHUs, TUHEHHbBIE
OTHOCHUTEJIBHO HE3aBUCUMOM MIEPEMEHHOM.

1.5.  VYpaBHeHus ¢ pa3aeisiomuMACs epeMeHHbIMUA. OHOPOAHBIC (HETMHEHHBIC)
ypaBHEHHs. Y paBHEHHS, IPUBOAUMBIC K OTHOPOAHBIM. OO00IICHHBIE OTHOPOIHBIC YPABHEHUSI.
VYpasuenus bepuymmm. YpaBuenust Pukkatu. YpaBHeHHS B IOJHBIX TuddepeHanrax.
WHTerpupyromumii MHOXKHUTEIb

1.6.  Juddepennmanbubie ypaBHEHUS, HE pa3pelICHHbIE OTHOCUTEIHHO MTPOU3BOTHOM.
OcHOBHBIE OTpe/IeieHHs] U TeopeMbl. MeTo 1 BBe/leHUs mapaMeTpa. Y paBHeHus Jlarpanxa.
VYpasuenust Kiepo. Ocoboe penienue

Tema2. O0bikHOBeHHBbIE T epeHIIHATbHbIE ypaBHEeHUs BbICIIUX nopsaakos (OY-n).
2.1. OcHoBHBIE OIIpeieTICHHUS B TeopeMbl. JIMHeHas 3aBUCUMOCTh (QYHKIHI. OnpenenuTenns
Bpounckoro. Heo0xoaumoe ycrnoBue TUHEHHOM 3aBUCUMOCTH (DYHKITHIA.

2.2.  JluneitHoe omHopoaHoe nuddepenmanibaoe ypaBHeHue n-ro nopsaka (JIOAY-n).
OcnosHnble cBoiicTBa pemenuit JIOJY-n. Teopema 00 anbTepHaTHBE A7 ONPEACTUTENS
Bponckoro cuctems pemennit JIOJY-n. Jlemma o nmpoctpancTse pemennii JIOAY-n.
OdyHnameHTanbHas cuctema pemienuii. O0uiee pemenue. Teopema o CTpyKType 0011Iero
pemenus JIOLY -n.

2.3. JIOAY-n ¢ mocTossHHBIMU KO3 (dUlineHTaMu. XapaKTepUCTUYECKOE YpaBHEHHUE.
[TocTpoenue 061IeT0 pereHus Mo KOPHIM XapaKTepUCTUUECKOTO YPaBHEHUS

2.4. JIuHeltHbIE HEOTHOPOIHBIE YpaBHEHUs n-ro nopsaaka (JIHJY-n). Obmee pemenue.
Teopema o cTpyktype obmiero pemenus JIHAY-n. [Ipunuun cynepnosunuu. Meron Jlarpanxa.
2.5. JIHZIY-n ¢ nocTosHHBIMU KO3()(pULIMEHTaMU U CTIEIIMATIBLHOM MPaBOi 4acThIO.

[TocTpoeHue penieHns: METOIOM HeompeeIeHHBIX KodhPuIiueHToB. Y paBHeHUs Dimepa.

Tema3. CucreMmbl 00bIKkHOBeHHBIX AU Pepenunanbubix ypasHenuii (COAY).

3.1. COAY. HopmanbHas ¢popma. Cummerpuusas popma. OCHOBHBIE ONIPECIICHUS U TEOPEMBI.
[TprMepsl N3BECTHBIX MOJIENIEN B TEOPUH OOBIKHOBEHHBIX AU PEepeHInaNbHBIX YPaBHEHUH.

3.2. CucreMsbl TMHEHHBIX OJHOPOIHBIX MU depeHanbHbX ypaBHeHui (CJIOAY).

3.3. CJIOAY c nocrossHHbIMU KO3 dunmenTamu. 3anada Komm.

3.4. Teopema cyliecTBOBaHUS U €AMHCTBEHHOCTH perenus 3agaun Komm s COAY

4.3.1. IlepeyeHb CeMHHAPCKHX, NPAKTHYECCKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3aHsATHS Bcero yacos OLeHOYHBIE Cpe/iCTBa dopmMupyemble
KOMIIETCHIINU
Tema 1.1 2 Kontponpnas padora I1K-3, TIK-4
Tema 1.3 2 KonrposnbHas pabora IK-3, TIK-4
Tema 1.4 2 KonrponbHas pabora IK-3, TIK-4
Tema 1.5 6 Kontponpnas pabora [1K-3, TIK-4
Tema 1.6 2 KonrposnbHas pabora IK-3, TIK-4
Tema 2.1 2 KonrposnbHas pabora IK-3, TIK-4
Tema 2.2 2 Kontponpnas pabora I1K-3, TIK-4
Tewma 2.3. 2 KonTponpHas padbota I1K-3, TIK-4
Tema 2.4 3 KonrposnbHas pabora I1K-3, TIK-4
Tema 2.5 3 KonrposnbHas pabora I1K-3, TIK-4




Tema 3.1 2 KonrposnbHas padbora IK-3, TIK-4
Tema 3.2 2 KonrposnbHas pabora I1K-3, TIK-4
Tema 3.3 2 Kontponpaas padora I1K-3, TIK-4

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE H3Yy4YeHHe CTyIeHTaAMH
B PAMKAaX CAMOCTOAITEJIbHON padoThl

Tema 3amanue dopmupyemMbie
KOMITETCHINN
Tema 1. MHTErpUpyrOMUil MHOXUTEIH Pa3o0Opars ciyvaii mondopa I1K-3, IIK-4
HMHTETPUPYIOIIEr0 MHOXKUTEIS AJIs
audepeHInanTbHOT0 ypaBHEHUS
M (x,y)dx+ N(x,y)dy =0 BBune
yHKIIHI ,u(a)), e o= a)(x, y) —
(YHKIMS ABYX TIEPEMECHHBIX.
Tema 2. Kpaeas 3agaua 11 ypaBHEHUI Pazo6path aropuT™ pemeHus KpaeBon I1K-3, IIK-4
BTOPOTO MOPsIIKA 3aJauu sl ypaBHEHUH BTOPOTO MOPsIKa
Tema 3. Teopema cyiiecTBOBaHUS U Pazobpath moKa3aTeIsCTBO TEOPEMBI [IK-3, IIK-4
€IMHCTBEHHOCTH peIIeHHs 3a1a9u Komm i | eMMHCTBEHHOCTH pemeHns 3a1auu Komm s
cony cony .

4.4. MeToauuecKkue YKa3aHusd 110 OpraHm3anuu CaMOCTOAITEIbHOI paﬁoTI)I CTYAEHTOB

CamocrosiTenbHast paboTa CTyIeHTOB Bcex (hOpPM U BUAOB OOyUEHHUS SIBISICTCS OJTHUM M3
00s3aTeNbHBIX BUIOB 00pa30BaTEIbHON 1EATEIHLHOCTH, 00ECTIEUNBAIOIICH peann3aliio
TpeboBanuit denepanbHbIX TOCYAAPCTBEHHBIX CTAHAAPTOB BhICIIET0 0OpazoBaHus. CoriacHO
TpeOOBaHUSM HOPMATHBHBIX TOKYMEHTOB CAMOCTOSITENIbHAS paboTa CTyIEHTOB SIBISIETCS
00s13aTeTbHBIM KOMITIOHEHTOM 00Pa30BaTEIHLHOTO MPOIecca, TaK KaKk OHa 00ecreynBaeT
3aKperieHUE MOTyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAHUH IMyTeM MPUOOPETeHUS HaBBIKOB
OCMBICIICHHUS U PACIIUPEHUS UX COJACPIKAHMS, HABBIKOB PEIICHUS aKTyaJIbHBIX MPOOIeM
dbopMupOBaHUS OOIIEKYIBTYPHBIX U TPO(HECCHOHATBLHBIX KOMIIETSHIINN, HAYYHO-
MCCJIEI0BATENbCKOM JIeATeTbHOCTH, TIOJITOTOBKU K CEMUHApaM, JIabOpaTOpHBIM paboTaMm, cade
3a4eToB U SK3aMeHOB. CaMocTosATeNbHas paboTa CTYJEHTOB MPEICTaBISAET COO0H COBOKYITHOCTh
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATUHN U paboT. CaMocTosATeNbHAs paboTa B paMKax
00pa30BaTeNbLHOTO MpoIlecca B By3€ PelIaeT CAeAyIONUe 3a1a4u:

— 3aKpeIJICHUE U PaCIIMpPEeHNUE 3HAHUHN, YMEHHM, MTOTYyYEeHHBIX CTYyICHTaMH BO BPEMsI
ay/IUTOPHBIX U BHEAYAUTOPHBIX 3aHATUH, MPEBPALLEHUE UX B CTEPEOTUIIBI YMCTBEHHOU U
(U3UYECKON NeITeTbHOCTH;

— IpUOOpETeHNE JOTIOTHUTEIHHBIX 3HAHUI U HABBIKOB MO AUCIUIIIMHAM YYeOHOTO IJIaHa;

— (hOopMHUPOBAHKE U PA3BUTHE 3HAHUI U HABBIKOB, CBSI3aHHBIX C HAYYHO-HCCIICIOBATEIHCKON
JeATETbHOCTBIO;

— pa3BUTHE OPUEHTAITMN M YCTAHOBKHM HAa KAYECTBEHHOE OCBOCHHE 00Pa30BaTEIIHLHOM
MIPOrpamMMBbl;

— pa3BUTHE HABBIKOB CAMOOPTaHHU3AIINH;

— ¢opMUPOBaHUE CAMOCTOSITEILHOCTH MBIIIIJICHHS, CIIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO U CaMOpealIn3aIliu;

— BBIpaOOTKA HABBIKOB 3(PPEKTUBHON caMOCTOSATENHHON MPOGECCHOHATHFHON TEOPETHUECKOH,
MPaKTUYECKON U y4eOHO-UCCIIeIOBATEIBCKON AETETHHOCTH.

IMoaroroBka k Jexkuuu. KauectBo 0cBOEHUS coiepKaHUsl KOHKPETHON JUCIHUIUIMHBI IPSMO
3aBHCUT OT TOTO, HACKOJBKO CTYAEHT caM, 0€3 BHEIIHETO NMPUHYKICHUS POpMUpPYeT y ceds
YCTaHOBKY Ha MOJIyYeHHUE Ha JICKIUSAX HOBBIX 3HAHUU, JOTIOJHSIOIUX YKE€ UMEIOIIHUECS 110




JAaHHOW JUCLMILIMHE. BpeMs Ha MOATOTOBKY CTYIEHTOB K ABYX4aCOBOM JIEKIIUU 110 HOPMaTUBaM
coctaBiseT He MeHee (0,2 yaca.

IloaroroBka Kk NpakTHYecKOMY 3aHATHIO. [I0Ar0OTOBKA K MPAaKTUYECKOMY 3aHATHUIO BKJIFOYAET
CJIETYIOIINE AIEMEHThI CaMOCTOSTENBHOMN AESITEIbHOCTU: YETKOE IIPEICTABICHHE LU U 3a]1a4
€ro IPOBEICHMSI; BBIICICHUE HABBIKOB YMCTBEHHOM, aHAJIMTUYECKOM, HAYYHOU NESATEIBHOCTH,
KOTOpBIE CTAaHYT PE3yJIbTATOM MPEACTOAIeH paboThl. BeipaOoTKa HABBIKOB OCYIIECTBISIETCS C
MOMOILBIO IOJYYEeHUs1 HOBOM HH(popMaIMy 00 U3y4aeMbIX Ipoleccax U ¢ HOMOILBIO 3HaHUS O
TOM, B KaKOH CTENEHU B JaHHOE BpeMs CTYJEHT BJIaJI€ET METOIaMU UCCIIEJ0BATEIbCKOMN
JEATEIIBHOCTH, KOTOPBIMH OH CTaHET I10JIb30BaThCs HAa MPAKTUYECKOM 3aHATHH. [lonroroska k
NPaKTUYECKOMY 3aHSATHIO HepeIKo TpeOyeT nmoadopa Marepuania, JaHHBIX U CHEIHAIbHBIX
UCTOYHUKOB, C KOTOPBIMH IIPEACTOUT yueOHas padora. CTyA€HTHI AOJKHBI I0Ma NOATOTOBUTH K
3aHATUIO 3—4 puMepa GOPMYIUPOBKH TEMBbI UCCIIEIOBAHNUS, TIPEACTABICHHOTO B MOHOTpadusx,
HAYYHBIX CTAaThsX, OTYETAX. 3aTEM OHU CAMOCTOATEIBLHO OCYLIECTBIIAIOT IIOMCK
COOTBETCTBYIOIINX UCTOYHUKOB, OIPEEIISAIOT aKTYalIbHOCTh KOHKPETHOTO HCCIIEI0BaHUS
IPOLIECCOB U SIBJICHUH, BBIAEISIOT OCHOBHBIE CIIOCOOBI I0KA3aTEeNIbCTBA aBTOPAMH HAayUHBIX
paboT LICHHOCTH TOTO, YEM OHHU 3aHHUMaIOTCs. B X011 caMoro npakTUuecKoro 3aHATUs CTYIEHTbI
CHavaJla MpeACTaBIISIOT Hall/IeHHble UMM BapHaHThl ()OPMYIMPOBKH AKTYyaIbHOCTH
HCCIIEIOBaHMsI, 00CYK/1al0T X U 0OOCHOBBIBAIOT CBOE MHEHHE O HaWJIy4llleM BapuaHTe. Bpems
Ha MOJTrOTOBKY K MPAKTUYECKOMY 3aHSATHUIO [0 HOPMAaTUBaM coCTaBiisieT He MeHee 0,2 Jaca.
IMoaroroBka Kk ceMHHApCcKOMY 3aHATHIO. CaMOCTOSITENbHASA IOATOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTepaTypbl; HA IOUCK
JOTIOJTHUTEIFHON HH(OpMAaIIH, TO3BOJISIONIEH ITy0sKe pa3o0paThesi B HEKOTOPBIX BOIIPOCAx; Ha
BbIJIEJIEHUE ITPH paboTe C pa3HbIMU UCTOUHUKAMH HE00X0AUMOM nHpOpMaLuu, KoTopast
TpeOyeTcs ISt MOJTHOTO OTBETAa Ha BOIIPOCHI TUIAHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHMS IPABUJIbHO BHINKMCHIBATh BBICKA3bIBaHUS ABTOPOB U3 UMEIOIIUXCS HCTOYHHUKOB
uHpopmanuu, opopMIIATE X 0 OubImorpadhuIeckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIISATh AHAJIU3 BHIOPAHHBIX HCTOYHHUKOB MH(OPMAIIUK; HA OATOTOBKY COOCTBEHHOTO
BBICTYIUIEHHUSI 110 00CYKAaeMbIM BOIIpocaM; Ha (OPMHUPOBAHNUE HABBIKA ONEPATUBHOIO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOTYT BO3HHUKATh IPU OOCYXIEHUH TeX WIIN UHBIX
Hay4yHBIX IpobsieM. BpeMst Ha MOATOTOBKY K CEMHHApy 110 HOpMaTHBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka Kk KOIOKBUYMY. KOJIIIOKBUYM IpesicTaBiIsieT cOO00M KOJIJIEKTUBHOE 00CYXAEHNE
paszzena AMCUUILIMHBI HA OCHOBE CAMOCTOSATENBHOIO U3YUEHHS 3TOTO pa3jiena CTyIeHTaMu.
[TonroroBka Kk JaHHOMY BUAY YUEOHBIX 3aHITHH OCYIIECTBIISETCS B CIIEIYIOIIEM MOPSIKE.
[IpenogaBaTenp AaeT COMCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIENYET MOJIYYUTh ITPU U3YyUEHUU
OTIPEIENIEHHOT0 NEePEYHs HayUHbIX UCTOYHUKOB. CTyJIEHTaM BO BHEAYIUTOPHOE BpeMs
HE00XO0IMMO MTPOYUTATh CHENHATIBHYIO JINTEPATYPY, BHIIUCATH U3 HEE OTBETHI HA BOIPOCHI,
KOTOpBIE Oy IyT 00CYK/1aThCsl HA KOJUIOKBUYME, MBICTIEHHO C()OPMYJIMPOBATH CBOE MHEHHE T1O
Ka)KZIOMY M3 BOIIPOCOB, KOTOPOE OHM BBICK@XYT Ha 3aHATUU. BpeMs Ha NOArOTOBKY K
KOJUIOKBUYMY 110 HOpMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IMoaroroBka K KOHTPOJILHOIT padoTe. KoHTposIbHAs paboTa Ha3HAYAETCs MOCIIE U3YyUSHHS
OIIpPENIENIEHHOT0 pa3iena (pa3esioB) AMCHUILUIMHEL U IIPEICTaBIIAET cOO0I COBOKYITHOCTh
pa3BEpPHYTHIX NUCbMEHHBIX OTBETOB CTYAEHTOB Ha BOIIPOCHI, KOTOPHIE OHYU 3apPAHEE MOJyYaroT
oT npenojanatesisa. CaMocTosTeIbHAs TOATOTOBKA K KOHTPOJIBbHOM paboTe BKIIOYAET B ceOsl: —
M3Yy4EHHE KOHCIIEKTOB JIEKLIU, paCKpPBIBAIOIINX MaTepuall, 3HAaHUE KOTOPOTrO ITPOBEPSAETCS
KOHTPOJIbHOM paboToil; MOBTOpeHHEe yueOHOro MaTepuraa, MoJly4eHHOTO IpU MOJTOTOBKE K
CEMHUHApPCKHUM, ITPAKTUYECKUM 3aHATHSIM U BO BPEMsI UX IIPOBEACHMUS; U3yUCHHE
JIOTIOTHUTEIbHON JIUTEPaATYypPhl, B KOTOPOUH KOHKPETU3UPYETCS COAEpKAHHUE MPOBEPSIEMBIX
3HAaHUI; COCTAaBJICHHE B MBICIIEHHON (hopMe OTBETOB Ha MOCTABJIEHHBIE B KOHTPOJIBbHOM padoTte
BOIPOCHI; (HOPMHUPOBAHHE IICUXOJIOTHYECKON YCTAaHOBKU Ha YCIIEITHOE BHIMOJIHEHHE BCEX
3aJaHuii. BpeMs Ha MoAroToBKY K KOHTPOJIBHOM paboTe o HOpMaTHBaM COCTABIISIET 2 yaca.



IMoaroroBka Kk 3auery. CaMOCTOATENbHAS MOArOTOBKA K 3a4E€Ty JTOJKHA OCYIIECTBISATHCS B
TeYeHue Bcero cemectpa. [1oAroToBka BKIIOYAET CIENYIOIUE ACHCTBUA: IEpEYUTaTh BCE
JIEKIIMH, a TAK)KE€ MAaTepUaibl, KOTOPbIE TOTOBUJIUCH K CEMHUHAPCKUM U IPAKTUYECKUM 3aHATUSAM
B TEUCHHE CEMECTPa, COOTHECTH 3Ty HH(POPMALIMIO C BOIPOCAMHU, KOTOPBIE JaHBI K 3a4YETy, €CIH
nH(pOpMaIlMK HEJOCTATOYHO, OTBETHI HAXOIAT B MPEUIOKEHHOM MperoaaBaTeieM JuTepaType.
Pexomennayercs nenaTh KpaTKHe 3anMcy. BpeMs Ha IOATOTOBKY K 3a4€Ty 110 HOpMaTUBaM
COCTAaBJISIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3xk3ameny. CaMoCTOSTENIbHAS TOANOTOBKA K 3K3aMEHY CXO0Xa C MOJATOTOBKOM K
3a4yeTy, 0c00eHHO ecnu oH auddepenunpoBanHbiii. Ho 00bem yyeOHOro Marepuaia, KOTOpbIi
HY>KHO BOCCTAaHOBUTH B MAMSTH K 9K3aMEHY, BHOBb OCMBICIIUTD U TIOHSTh, 3HAYUTEIHHO OOJIBIIIE,
no3ToMy TpeOyeTcs 0oJbIlie BpeMEHU U YMCTBEHHBIX ycuinii. Baxkno copmupoBats 1emoctHoe
IIPEICTABIICHHUE O COIEPKAHUU OTBETA HA KAXBIA BOIIPOC, YTO MPEAII0JIAracT 3HAHUE Pa3HbBIX
Hay4HbIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJIEHUS, IIPOLIECCA, YMEHUE PACKPBIBATh
(bakTopbl, ONPEEISIONINE UX TPOTUBOPEUNBOCTD, 3HAHUE UMEH YUEHBIX, U3YUYaBIINX
obcyxnaemyro npobaemy. Heo0xoammo Takke mpuBecTd HHGOPMAIIMIO O MaTepHanax
OMIIMPUYECKUX UCCIIEIOBAHNUM, YTO YKA3BIBAET HA BCECTOPOHHIOKO NIOJATOTOBKY CTYJEHTA K
3K3aMeHy. Bpems Ha MOAroTOBKY K AK3aMEHY 110 HOpMAaTHBaM COCTABJISIET 36 4acoB st
OaxanaBpoB.

B ®BI'OY BO «UI'Y» opranuzaius caMOCTOATEIbHOU paboThl CTYIEHTOB PErJaMeHTUPYETCS
[TonosxeHrneM o0 caMOCTOATENbHON PabOTe CTYIEHTOB, MPUHATHIM YueHbIM coBeToM UT'Y 22
utoHs 2012 r.

1. ®unmunmnos, Anekceit demopoBuu. Beaenue B Teopuio AuddepeHnrnalbHbIX ypaBHEHUN
[Texcr] : y4el.muis CTyd. By30B 1o rpynme ¢u3.-mar. Hamp. u crel. / A. @. Ouwmmnmos. - U3,
crep. - M. Jlenann, 2015. - 239 c. - ISBN 978-5-9710-1499-7. 50 sk3.+

0) IOTIOTHUTEIbHAS JTUTEPATYPa

1. KpacnoB, Muxaun JleontseBuu. OObIKHOBEHHBIE qU(depeHansable ypaBHeHus [Tekcr] :
3a/la4yl U IpUMEphl ¢ MOAPOOHBIMU pelieHusMU: Yueb.nmocobue nns crya. Bry3oB / M. JL
Kpachos, A. U. Kucenes, I'. 1. MakapeHko. - 5-¢ uzn., ucnp. - M. :KomKnwura, 2005. - 253 c. -
ISBN 5-484-00193-5. 40 5k3.+

2. Tpenorun, Bnanunen AnekcanapoBud. OObIKHOBEHHbIE IU((depeHaTbHble YPAaBHEHUS :
yuebHuk / B. A. Tpenorus. - M. :@uszmaraut, 2009. - 311 c. - ISBN 978-5-9221-1063- 1. 50 3k3.
+

3. ®unmunmnos, Anekceil denopoBuu. COOpHUK 3amau Mo AU(PepeHInaNbHBIM ypaBHEHUSAM
[Tekcrt] : yue6.mocobue / A. ®@. Oununmos. - 4-e uza. - M. : Jlubpoxom, 2011. - 237 c. - ISBN
978-5-397-02914-8. 29 sk3+

B) 0a3bl JaHHBIX, HHGOPMAIIMOHHO-CITPABOYHBIE U TTIOMCKOBBIE CHCTEMBI:

1. https://isu.bibliotech.ru — snexkTpoHHO-OMONMHOTEeYHAst cuctema UT'Y
2. http://e.lanbook.com — 31ekTpoHHO-0MOAMOTeyHast cuctema JIAHD

3. http://rucont.ru — snektponHas 6uomoreka PYKOHT

4. http://ibooks.ru — 31eKTpoHHO-0MOMMOTEYHAast cucTeMa ibooks

5. http://e-library.ru — Hay4Has snekTpoHHas oubnuorexka eLIBRARY
6. http://educa.isu.ru — oGpa3zoBatensHbIil optan UI'Y

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI


https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://e-library.ru/
http://educa.isu.ru/

6.1. YueOHo-1200paTOpHOE 000py/10BaHHE
3TOT PA3/IEJT HE 3AIIOJIHATDH

6.2. IlporpammHoe obecnieueHue

MS Excel (Bepcus 2007 vnu BbIIIE)

7. OHEHOYHBIE MATEPHAJIBI VIS TEKYHIET'O KOHTPOJIA K
ITPOMEXYTOYHOU ATTECTALLUU

7.1. OneHOYHbIE CPEACTBA TEKYIIEr0 KOHTPOJIS

Bun xonTpons KonTtpomupyemslie TeMbl Kontponupyemsie
KOMIICTCHIIUN
KonTponbHas padorta 1 Temsr 1.1,1.2,1.3,1.4,1.5,1.6 YK-6, OIIK-1
KonrpomnbHas pabora 2 Temer 2.1,2.2,2.3,2.4,2.5,3.1,3.2, 3.3, | YK-6, OlIK-1
34

IIpumepbl OLIEHOYHBIX CPEICTB TEKYILEro KOHTPOJIA
JleMOHCTpallMOHHBINA BapHaHT KOHTPOJIbHON paboThl Nel

Omnpenenuts Tun ypaBHeHus. HaliTu Bce perieHus.
1. ylny+xy =0.
2. ,  X+2y
y=—.
2x—Yy
3. 1
Y Xy +
—dx — dy =0.

X X
Pemuts 3a1auy Komu:

& xy'+y=2y’Inx, y(1)=1/2.
3. 2(4y2+4y—x)y'=1, y|x:O=O.

"~ y'+l:x2, y(l)zl.

2x
7. MeTtoaoM U30KJIMH IOCTPOUTh UHTETPAIBHYIO KPUBYIO, IIPOXOAAILYIO Yepe3 TOuKy M
2x
y=—", M (1, 1).
3y

JIeMOHCTpallMOHHBIM BapHAHT KOHTPOJIBbHOM paboThI 2.

Haiitu oOree perienue ypaBHeHui (pemmth 3aaauy Komn)
1. x
e

Y'=2y'+y=—
X

y¥' —2y"+ y=cosx




Y'=2y'+3y=1 y _, =1L y|_ =4

x=0
4. o n ' 3 —161Inx
Yy —ry —3y=—"—.
. =
5. OnpenenuTh BUJ YaCTHOTO PEUICHHS yPaBHEHHUN
(4UCITOBBIX 3HAYCHHUH KO3 (UIIMEHTOB HE HAXOIUTH)
a) y' —4y' +13y = e”*(x” cos 3x + sin x)
I 2
b) YWy =x"+2x
6. Hatitu o6mee pemenue cuctemsr JIAY
r=uxr+1y—cost,

!'/ .= _t_).’. — 4 Hin t + Ccost.

JIeMOHCTpallMOHHBIN BapuaHT TecTa 1no Teme 1.

TecT npoBepKkH 3HAHUII 110 TeMe
«YpaBHeHus 1 nopsiika, paspemieHHbIe OTHOCHTEJIbHO IIPOM3BOAHOI»

1. Yro Ha3bIBaeTCsl NOPAAKOM AU PepeHInATBLHOI0 YPABHCHUSA?

1) ITopsimok crapmieit IpOU3BOAHON, BXOASIIEH B YPaBHEHHE.

2) Crenenp, B KOTOPOH CTapias IPOU3BOIHAS BXOJUT B YPaBHEHHUE.

3) CyMMa nopsAKOB BCEX MPOU3BOHBIX, BXOAAIIUX B YpaBHEHUE.

4) CyMmMa creneHel Bcex MPOU3BOIHBIX, BXOJAIINX B YpaBHEHUE.

2. Yro Ha3pIBaeTCs 00BIKHOBEHHBIM IH(PepeHHATbHBIM YPABHEHHEM ?

1) Jlto06oe cooTHoOIIEHNUE, CBSI3bIBAIOIIEE HE3aBUCHMYIO IEPEMEHHYI0, HEU3BECTHYIO

(GYHKLHIO U €€ TPOM3BOJIHBIE.

2) JIro6oe COOTHOLIEHHE, CBSA3BIBAIOIIEE HE3aBUCHUMbIE TIEpEMEHHBIE, HEU3BECTHYIO (PYHKINIO U
e€ yacTHbIE IPOU3BO/IHBIE.

3) JIroboe cooTHOLIEHHE, CBA3BIBAIOIEE HE3ABUCUMYIO IIEPEMEHHYIO U HEU3BECTHYIO (DYHKIINIO.
4) Jlro60e COOTHOIIEHHUE, CBSA3BIBAIOIIECE YACTHBIE NMPOU3BOJHBIE OT HEU3BECTHOM (YHKIMU
MHOT'UX IMEPEMECHHBIX PA3HBIX ITOPAAKOB.

3. Kakoe o0bikHOBeHHOe MU PepeHIIHNATbHOE YPABHEHHE HA3BIBAECTCA JUHEHHBIM?

1) YpaBHeHue, B KOTOPOE cTapias MpOU3BOAHAS OT HEM3BECTHOM (DYHKIIMU BXOJUT JTUHEIHO.
2) YpaBHEHHE, B KOTOPOE HEM3BECTHASI (PYHKIIUS U BCE €€ TPOU3BOIHBIC BXOAT JIMHEWHO.

3) YpaBHeHue, B KOTOpOe HEM3BECTHAs (DYHKIUS BXOIUT JTUHEIHO.

4) YpaBHEHHE, B KOTOPOE BCE MPOU3BOIHBIE OT HEU3BECTHON (YHKIIUH BXOAST JIMHEHHO.

4. N3 npeasnoKeHHBbIX YpaBHeHMii BbIOpaTh JIMHellHble YPAaBHEHMS OTHOCHTEJbLHO
Heu3BecTHOI GpyHkmum y(x)

1) 2x°y' =x"+y

2) (x3 +e’ )y' =3x"

3)  (Sxy—4y>—6x Mx+(y> —8xy+2,5x% dy =0

4) y’(3x2 —2x)— y(6x-2)=0



5. Uro Ha3bIBaeTCsi HHTETPUPYIONIUM MHOKHTEIEM 00bIKHOBEHHOT0 Ju(PepeHunaJIbLHOr0
YPaBHEHUS

1) Oro ¢yHKIUsA, TOCIE YMHOXEHHS] Ha KOTOPYIO YpaBHEHHE MpEBpaIllaeTcs B YpaBHEHHE C
pa3eNAoIUMUC IEPEMEHHBIMH.

2) Oro ¢yHKUMSA, MOCIEe YMHOXEHHS Ha KOTOPYIO YpaBHEHHE MpPEBpaIlaeTcs B OJHOPOTHOE
YpaBHEHHE.

3) D10 (yHKUMS, MOCIEe YMHOXKEHUS HAa KOTOPYIO yYpaBHEHHUE IpPEBpAIlaeTCs B YpaBHEHHE B
NOJHBIX JuddepeHnmanax

4) Oro ¢yHKuMA, TOCIe YMHOXEHHS Ha KOTOPYIO ypaBHEHHE MpeBpalllaeTcsi B JUHEIHOe
YpaBHEHUE.

6. U3 NMPEeaJ0KCHHBIX ypaBHeHHﬁ BbIﬁpaTb YPaBHCHHUA C PA3ACJIAIIINMUCH TEPEMEHHBIMU

1) 2xyy' = x* +y*

2) (x3 +ey)y'=3x2,x(0)=
3) (5xy—4y2—6x2)dx+( —8xy+2,5x2)dy:0
4) y'(?)x2 —Zx)— y(6x-2)=0

2
2

7. U3 nipeio:keHHBIX YPaBHEHUI BHIOPATH OTHOPOIHBIE YPABHEHHSI IIEPBOT0 MOPSIIKA
1 2xyy' = x* +y*

2. (x3 +e’ )y' =3x?,x(0)
3
4

=2
(5xy—4y2—6x2)dx+(y2—8xy+2,5x2)dy=0
y_
2 2x-y’

8. 3 npeJ1o:keHHBIX YPaBHEHH I BHIOPATh YPaBHEHM, 3anMcaHHbIe B Tu( depeHunanbHoi
dpopme
1) 2x yy = x* + y*

2) (x3 + e-")y' =3x2,x(0)=2
3) (5xy—4y2—6x2)dx+(y2—8xy+2,5x2)a’y:0
4) y'(?}x2 — 2x)— y(6x-2)=0

0. M3 npeiosKeHHbIX YPaBHEHHI BLIOPATh yPABHEHHsI BTOPOI0 MOPSIAKA
1) (y)?cosx—ysinx=2x,

2) y"+4y' +3y=9¢7"

3) yrr _9ym — eSx COS X

DN +Y+y=0

10. N3 npenJioxkeHHBIX ypaBHeHUH BbIOpaTh ypaBHeHne bepHyiim

y' — 2xy = sinx y3y' — 2xy = sinx y*

v +xy = 2x%y +xy = 243

(x — cosy)dx + (4x + y)dy = 0(x — cosy)dx + (4x + v)dy =0
yiHax—D+y'x—yinx =0 x—-D+y'x—ylnx =0

PwWwbdbpE

7.2. OneHOYHbIE CPEACTBA JJIS IPOMEKYTOYHOM aTTeCTAIUU



Cnucok BONPOCOB AJisl MPOMEKYTOYHOM aTTeCTALMU:

1. OCHOBHBIE OHATHS TEOPUH OOBIKHOBEHHBIX TU(PPepeHIINaIbHbIX YpaBHEHUN
(xnmaccuduKanys, TOPSI0K YpaBHEHUS, MOHATHUE YACTHOTO U OOIIETrO PEHICHNUs).
3amgaua Komu.

2. Ilone HanpaBieHu# U METOA U30KIUH. [Ipumepsl.

3. YpaBHEHHUS ¢ Pa3ACIAIOMMUMUCS IIEPEMEHHBIMUA U IPUBOSAIIMECS K HUM.

4. OnHopoiHOE (HeJIMHEMHOE) YpaBHEHHE 1-T0 mopsiaka. Y paBHEHUs, TPUBOIUMBIE K

0JITHOpOJHBIM. O000IIEHHbIE OAHOPOIHBIE YpaBHEHHUS |-T0 OpsIIKA.

5. JIuneitnoe ogHOpoHOE quddhepeHnransHoe ypaBaeHue 1-ro nmopsiaka. [IpoBepka ycnoBuit

TEOPEMBI CYILIECTBOBAHUS U €JMHCTBEHHOCTH. PyHaaMeHTanbHOe perieHne. Ob1ee pereHue.

Teopema o CTpyKType OOIIEro perieHus Ipy U3BECTHOM (pyH/IaMEHTAIbHOM PEIICHUH.

6. CBoOIiCTBa JTUHEWHOTO OJHOPOHOTO YPABHEHHUS.

7. CBolicTBa peleHui JIMHEHHOT0 0AHOPOJHOIO YPAaBHEHUS.

8. JIuneitnoe HeoqHOpOAHOE MU depeHInalbHOe YpaBHEHNE TepBoro nopsaka. [Iposepka

YCIIOBUHM TEOPEMBI CYLIECTBOBAHMSI U eAMHCTBEHHOCTH. O01iee pewenue. YacTHoe perieHue.

Teopema o CTpyKType OOIIEro perieHus JIMHEHHOro HEOAHOPOIHOTO YPaBHEHHUS.

9. Jluneiinoe HeogHOpOoAHOE A depeHnnanbHbIe ypaBHEHHS IEPBOTO Mopsiaka. CBoiicTBa

pemeHuii. Meroa Bapuanuu NpoOU3BOJIBHOM IOCTOSHHOM.

10. IuddepennmanbHoe ypaBHEHHE, THHSHHOE OTHOCHTEIHFHO HE3aBHCUMOM MIEPEMEHHOM.

11. duddepenunansubie ypaBHEHUs B TOMHBIX AU depeHnanax.

12. . UnTerpupytomuit MHOXUTENb. [loHATHE U ciocoObl HaxoxaeHus. [Ipumepsl.

13. Teopema cyIiecTBOBaHUS pelIeHUH 0OOBIKHOBEHHBIX AU depeHInanbHbIX ypaB-
HEHHH [IEPBOTO MOPsIIKa.

14. TeopeMa eIMHCTBEHHOCTHU PELICHU OOBIKHOBEHHBIX AU (HepeHIUaIbHBIX YpaB-
HEHHU [IEPBOTO MOPsIIKA.

15. OnHOpoaHBIE YypaBHEHUS.

16. YpaBHeHuUs1, IpUBOAUMBIE K OJTHOPOJAHBIM.

17. O600111eHHBIE OHOPOIHBIE YPaBHEHHUS.

18. Ilpocreiiiue TUNBI ypaBHEHU, HE Pa3pELICHHBIX OTHOCUTEIBHO IPOU3BOAHOM.
MeTobl HHTErpUPOBAHUS.

19. YpaBuenue Jlarpanxa. Cenenue ypaBHeHus Jlarpanxa K JMHEHHOMY YpaBHEHHUIO

BBEJICHUEM I1apaMeTpa

20. YpaBuenue Knepo. Pemenune ypasaenust Kiepo. Ocoboe pemenus ypasHenus Kiepo u

reoMeTpuyecKasl HHTepIpeTalus ocodoro peuenus ypasHenus Kiepo

21. Oco0bble penieHus.

22. OGbIKHOBeHHbIE MU depeHIaTbHbIe YPABHEHUS BBICIINX MOpsAaKoB. Obiiee n
yacTHoe penieHue. 3agada Komm.

23. CtpykTypa peuieHuit TnHeHHbIX AuddepeHnanbHbIX YpaBHEHUH n-T0 MOpsIKa.
CBolicTBa pelIECHUN.

24. JInHelHO He3aBUCUMBbIE PELICHMSI U ONPEAEIINTENb BpoHCKOro. Y CnoBus JInHENR-
HOM HE3aBHCUMOCTH CHCTEMBI PEIICHUM.

25. Meton Bapuanuu Ipou3BOJIbHBIX TIOCTOSHHBIX AJIs1 TMHEUHBIX HEOIHOPOIHBIX
muddepeHIMaTbHBIX YPaBHEHHH n-To mopsaka.

26. O61uee pemienue auHeHHOro ogHOopoaHOro OJ1Y ¢ moctostHHBIMU KO3 uIeH-
TaMu. Metoa Dilniepa (citydail 1efiCTBUTENbHBIX KOPHEH XapaKTepUCTHUECKOTO
YpaBHEHU).

27. O6miee pemnienue auHEHHOTO ofHOpOoHOTO OJIY ¢ mocTostTHHBIME KOd DUITHEH-
tamu. Merton Ditepa (ciryyail KOMIUIEKCHBIX KOPHEH XapaKTepUCTHUECKOTO
YpaBHEHUS).

28. O6mee pemenue nuHeHOro HeogHopoaHoro O/1Y ¢ nocrosHHBIMU K03 uLu-



eHTamMu. MeToJ HeorpeieleHHbIX KO3(h(DUIIMEeHTOB HAXOKICHUS YaCTHBIX PEIIeHHH
HEOTHOPOTHOTO U] PEepeHITNATBHOTO YpaBHEHUSI.
29 OOmiee pemenue auHEHHOTO HeogHOpoaHOTO O/1Y ¢ mocTossHHBIMU KO3 DHIIH-
eHTaMu. MeTo/1 Bapualiuu Mpou3BOJIbHBIX MOCTOSHHBIX ( MeTOx Jlarpanxa)
30. YpaBHenue Diinepa. [Ipumepsr.
31. Cucremsr OJ1Y. MeToa moicTAaHOBKH.

HpI/IMepr OLHCHOYHBIX CPEACTB IJIA HpOMe)l(yTOqHOﬁ aTrecranum:

JleMOHCTpallMOHHBIN YK3aMEHAIIMOHHBIN OUIIET

MHUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM ®EJIEPAIINHA
(exepanbHoe rocyrapcTBeHHOe 0101KeTHOEe 00pa3oBaTe/bHOE yUpeKIeHne BbICIIero
oOpa3zoBaHus
«MpKyTCKHil TOCY1aPCTBEHHbINH YHHBEPCUTET»

(®I'OY BO «HI'Y»)

HNHcTHTYT MaTEMATHKH M HHGOPMALMOHHBIX TEXHOJIOT Uil
9K3AMEHAIIMOHHBINA BUIET Ne 26

Lyn?+25=0, y(2)=-5, y'(2)=-1.

Iy -
2 y"—4y'+4y =e**sin3x.
3. CucTeMbl JTMHEHHBIX HEOHOPOIHBIX AU (PepeHINAIBHBIX YpaBHEHHH. MeTo1 TOACTaHOBKU

Kpurtepuu oneHku 3a 3x3ameH:
Jlo sK3aMeHa JIOMyCKaeTcsl CTyIeHT, HaOpaBuIMidi 3a cemecTp He MeHee 30 GayioB. Kaxbrii
BOIIPOC IK3aMEHallMOHHOTo Ouiera oneHuBaercs B 10 Gamos. Jlanee Bce Oaibl CyMMHUPYIOTCH,
U BBICTABIISICTCS OLIEHKA COIIACHO TalMLe:

60-69 70-79 80-100

«KYOOBJIID» «XOp» «OTID»

Pa3zpaborunk: T'onoBko Enena AnaronbeBHa, NOIEHT Kadeapbl MaTEeMaTHYECKOro aHaiu3a U
TuddepeHInaIbHbIX ypaBHEHUN



