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1. Ileu ocBOEHHUS THCHMILIMHBI

Lensavmu aucnummasl «AuddepeHnmanbapie ypaBHEHN» SBISIOTCS H3YUYSCHHE OCHOB
muddepeHInaIbHbIX YPaBHEHUH, BKITIOYAIOIIUX TEOPHIO M MTPAKTUYECKHE METOBI pEIICHUS
middepeHanbHBIX U pa3HOCTHBIX YPaBHEHUI, METO/IbI KAUECTBEHHOT'O HCCIICIOBAHUS
muddepeHInaIbHbIX YPaBHEHUIA, TEOPUI0 YCTOWYHBOCTH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
Hucunmmna «nddepennnanbupie ypaBHEHU» OTHOCUTCS K BapuaTuBHOM yactu OI1
OakanaBpuara.

JlucuMIiinHa OCHOBBIBA€TCSI Ha 3HAHUSAX M HABBIKAX, MOJYYEHHBIX CIyLIATENIIMU MpU
U3y4EHUM TaKMX MaTeMaTU4YeCKMX JUCLMIUIMH, Kak «MaTtemaTukay», «AyreOpa U reoMeTpus».
OcHOBY Kypca COCTaBJISIFOT METOJbl KAauyeCTBEHHOTO HccienoBaHus auddepeHnnanbHbIX
YPaBHEHMH, TEOPETHYECKUE M MPAKTUYECKHE METOAbl peleHus AauddepeHnranbHbIX
YpaBHEHM, KOTOpble HEOOXOAWMBI TpU  HU3YYCHHMHM JMCUMIUIMH  0a30BOW  4YacTH
npodeccuoHanbHoro nukia: «Teopuss BepoATHOCTEH H MaremMaTHyecKas CTaTUCTHKA,
«MccnenoBanus onepanuil 1 METOAbI ONITUMU3ALIUNY.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHOH NMPOrpaMMbl

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpereHus CleayroIux 3HAHUM,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

Dopmupyemas
KOMMNeTeHIHs
(koa u opmyIHpPOBKA)

HNaankaTop 10CTHKEHUSA
KOMIeTeHIIN U
(xox u popMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

OodwenpodgeccuonaJbHbIe KOMIIETCHIHH

OIIK-6. Criocoben
aHAJIM3UPOBATh U
pa3zpabaTpiBaTh
OpraHu3aIMOHHO-
TEXHUYECKHE U
SKOHOMHYECKHE
MPOIIECCHI C
MPUMEHEHUEM METOJIOB
CHCTEMHOTO aHaJIN3a
MaTeMaTHYECKOrO
MOJICTTMPOBAHHS

OIIK-6.3 nemoHCTpUpYET
MOHMMaHKUE U YMCHHUE
MPUMEHSITh Ha MPAKTUKE
MaTeMaTHYeCKUEe MOJICIH U
KOMITBIOTEPHBIC
TEXHOJIOTHH JIJISI PEIICHHUS
Pa3NUYHbIX 337124 B
obmactu
npodeccnoHambHON
JeATSITLHOCTH.

3HaTh:

- MOCTaHOBKY 3ajnauu Komm s

I depeHInaNbHbBIX YPaBHEHUH 1 CHCTEM;

- YCJIOBUS CYIIECTBOBAHUS M €IUHCTBEHHOCTU
pemenus 3agaun Komu;

Ymersn:

- HaXOJUTh 00IIee peIIeHNE

T depeHInaTbHBIX YPaBHEHUH U CHCTEM
IddepeHInaNbHBIX U Pa3HOCTHBIX
YpaBHEHUH;

- cTaBuTh 3a1auy Komm st

I depeHInanbHbIX YpaBHEHUH U CHCTEM
mddepeHInaNbHBIX YPaBHEHUH U HAXOJUTh
ee pelleHue;




[IK-6 Crocoben
HCIIOJIB30BATh
MATCMATHUYCCKUC nu

€CTCCTBCHHO-HAYYHEBIC
MCTOAbI IJIA PCHICHUSA
MMPUKIAAHBbIX 3a/1a4

[1K-6.5. YMeer pemiath
Hay4HbIC 33/1a4 B CBSI3U
C MOCTaBJIEHHOH LIEBIO U
B COOTBETCTBHHU C
BBIOPAHHOM METOIUKOM.

3HaTh:

- OCHOBHBIE ITOHSTHS, TEOPEMBI U YPABHEHUS;
- CBOWCTBA pELICHUN JINHEUHBIX YPaBHEHUN U
cucteM nudpepeHINATBHBIX U Pa3HOCTHBIX
YpaBHEHUIA;

- METOIBI perieHus TudhepeHIHaTEHBIX 1
Pa3HOCTHBIX ypaBHEHMIA;

- METO/JIbl HCCIIEIOBaHMSI YCTOMUNBOCTH.
Ymersn:

- BBIYMCIIATH POU3BOIHBIE PELICHHH 10
rapaMeTpaM U HadaJabHBIM TaHHBIM;

- HCCJIEI0BaTh YCTOMYHBOCTh METOIOM
¢yHkuuit JIsmyHoOBa U C TOMOILBIO TEOPEMBI
00 YCTOHYMBOCTH IO TIEPBOMY MTPHOJIMKEHUIO;
- HaXOJUTh PEIICHUE KPAaeBbIX 3a1a4 A
mddepeHInanbHbIX ypaBHEHUH.

Baagers HaBbIKaAMM:

— HaBBIKAMH PEIICHYSI HAYYHBIX U
MIPAKTUYECKUX 3a/1a4 nud dhepeHnrnanbHbIX
ypaBHEHUH.




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX eaunuil, 108 akan. gacos.

Ne Tembl (pa3neJibl) Buabl yueOHBIX 3aHATHI, DopMbl TEKYLIET0
n/n AUCUUILIMHBI, BKJIIOYASI CAMOCTOSITE/IHYI0 | KOHTPOJISI yCIIeBaeMOCTH
HX cofepiKaHue padoTy CTyAeHTOB,
H MX TPYI0€MKOCTh ®opma NPOMEKYTOTHOIM
o (B akageMHYeCKHUX 4acax) aTTeCTALMHU
§ KonTakTHasi padora (no cemecmpam)
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OcHOBHBIE ITOHATHS Kypca
1 |muddepeHnATBEHBIX 31 2| 3
YpaBHEHUI
DneMeHTapHbIC METOIBI KonTponbHas padora
2 |uHTETpHpOBAaHWA ypaBHEHHH | 3 2 3 Nel
MEPBOTO MOPSIIKA
Huddepenumanbaoie
3 |ypaBHEHUS BBICIINX 3 2 3
MOPSIIKOB
Teopemsl cylIecTBOBaHUSA
4 3 2 3
Cucrembl
5 |muddepennmanbHbIX 3 2 3
YpaBHEHUI
JIunelinble cucTeMbl
6 g hepeHInanbHBIX 3 2 3
ypaBHeHui. O01ue
CBOMCTBa
JIuneiinble cUCTEMBI € KonTponbnas padbota
7 |MOCTOSSHHBIMU 3 2 3 No2
kodpdunmeHTamMu
Teopust yCTOMUMBOCTH
g | “oPmY 313 1
6 mom uucne 30 u JIOT 2
9 |KpaeBsle 3a1aun 3 1 3 1
10 Pa3HOCTHbIE ypaBHEHHS U 3117 1 |KoutponbHas pabora
CUCTEMBI Ne3
3 DK3aMeH
HUTOI'O 17 | 34 2 05| 14
6 mom uucie ¢ 30 u /10T

Paszgena 1. OcHOBHBIEC TOHATHSA

Conep:xanue pa3aesoB JTUCUUILIUHbI:




Onpenenenus nudepeHaIbHOr0 ypaBHeHHs, Hopsaka IuddepeHIaIbHOr0 ypaBHEHHUS,
pemieHuss auQGepeHIMaATbHOTO YPaBHEHUS, WHTETPAJbHON KPHUBOHW, IIOJS HAIpPaBJICHHH,
u3okiuH. [loctanoBka 3agaun Komm, popmynnpoBka TeopemMbl 00 0JHO3HAYHON Pa3peminMOCTH
3agayu Komu.

Pa3nes 2. DineMeHTapHBIe MeTOAbl HHTErPUPOBAHUS YPABHEHMI IEPBOro MOpPsiAKa

VYpaBHEHHs C pa3leNsAOlMMUCS [EPEMEHHBIMU, OJHOPOJHBIE YpPAaBHEHMs, JIMHEWHBIE
ypaBHeHus, (opmyna Jlarpamxka, ypaBHeHus bepuymiu, ypaBHenusi Pukkatu, ypaBHEHUS B
noyHbIX auddeperiuanax. CBoicTBa pelieHnii aBBTOHOMHBIX YPaBHCHH.

Paznen 3. ludgdepenunanbHble ypaBHeHHs BbICIIMX NOPSIAKOB

Huddepenunansupie ypaBHEHHUs] n-TO MOPSAIKAa U SKBUBAJCHTHbIE UM cucTeMbl. [locTaHoBKa
3amaun Kommwm, ¢opMynupoBka TeopeMbl 00 OJHO3HAYHOH paspemuMocTH 3amaun  Komm.
CBolicTBa peIICeHUH JIMHEHHOrO0 OJHOPOJHOrO ypaBHeHHs. Popmyna OcTporpaackoro-
JlmyBunns. HccnepoBaHue JIMHEHHOW 3aBUCHMMOCTH (YHKIMKA C TOMOILIBIO OINPEISIUTEINs
Bponckoro. Metonbl penieHusi JIMHEWHBIX HEOAHOPOJHBIX YPAaBHEHUW: METOJ Bapualuu
NOCTOSHHBIX, (¢yHKUS Komm. JIMHEWHBIE OJHOPOIHBIC YPAaBHCHHS C ITOCTOSHHBIMHU
koddunmenTamu. JInHelHble HEOTHOPOAHBIE YPABHEHUSI C TIOCTOSIHHBIMU KO3 PHUIIEHTaMU 1
HEOJIHOPOJHOCTBIO CIELMATILHOTO BU/IA.

Pa3nen 4. Teopembl cyliecTBOBaHUA

Jloka3aTenbCcTBO TEOpPEMBI CYIIECTBOBAHMS W E€IMHCTBEHHOCTH pemeHus 3agadn  Komm.
ITponomxaemocTs pemieHuid. HenpeprplBHass 3aBUCHUMOCTb PEIIEHUH OT IApaMeTpoB U
HaydalbHBIX ycnoBuil. AuddepeHunpyemMocTs pemeHuii mo napaMeTpam.

Paspnen 5. Cucremsl AuddepeHunanbHbIX yPABHEHUH

Onpenenenns cucteMbl TudGepeHIaTbHBIX YPAaBHEHHHA EPBOTO MOPSAIKA, PEIICHUS CHUCTEMBI
IuddepeHManbHbIX ypaBHEeHHH. BekTopHas 3anuck cuctemsl AU(pepeHINaIbHbIX YpaBHEHHH.
[TocranoBka 3amaun Komm st cuctembl au@@epeHunanbHbIX YpaBHEHUH, (OpMyIupOBKa
TeopeMbl 00 0IHO3HAUHON pa3pemunMocTy 3a1a4u Kommn.

Pa3znen 6. JImneiinbie cucremsl A depeHnnaJIbHbIX YPABHCHUH

CpolicTBa pelIeHU JTUHEHHBIX OAHOPOJHBIX CHUCTEM, (yHIaMEHTaJbHasi CHCTEMa pEILIeHUM,
dbynaamenTanpHas marpuua, marpuna Komu. ®@opmyna Ocrporpanckoro-JInysumisa. ®opmyna
peleHus TMHENHON HEOJHOPOJHON CHCTEMBI.

Paspnen 7. JIuneiHble CHCTEMBI € NOCTOAHHBIMH KOI(PHULIHEHTAMH

Pemenne nmmHEHHBIX OOHOPOJAHBIX CHCTEM, PCHICHUC JIMHEHHBIX HCOAHOPOJHBIX CHUCTEM C
HCOAHOPOAHOCTBO CIICHUAJIBHOI'O BHI4, OHIPCACICHUC ManHqHOﬁ OKCIIOHCHTBI, OIICHKa
ManI/ILIHOI\/JI OKCIIOHCHTBI, MaTpUiHas SKCIIOHCHTA KaK CyMMa psaa.

Pa3nea 8. Teopust ycTroH4nBOCTH

OCHOBHBIE ONPENCIICHUSI TEOPUU YCTOMYMBOCTH. Y CTOMYMBOCTH PEIICHHUN JIMHEHHBIX CHUCTEM.
YCTOMYNBOCTh HYIIEBOTO PEIIEHUs] JTHHEWHBIX CHUCTEM C IMOCTOSHHOM Marpuileil. Teopema o0
YCTOMYMBOCTU MO TepBOMY HpuOmmkeHuto. Meton ¢yHkuuil JlamyHoBa: mepBasi, BTopas U
TpeTbst Teopemsbl JIssmyHoBa, TeopeMa YUeraeBa. YCTOMYMBOCTh HYJIEBOTO PELIECHHUS JIMHEHHBIX
CUCTEM C TEePUOIWYECKHUMH KOd(P(dUIIMEHTaMH. Y CTOWYMBOCTH HYJEBOTO  PEHICHUS
BO3MYILIEHHBIX cUCTeM. (Da30BbIM MOPTPET JIUHENHBIX OJHOPOIAHBIX CUCTEM BTOPOTO IMOPSAIKA C
MOCTOSTHHBIMU KO3 duIneHTaMu, KilacCupuKalus 0coObIX TOUEK.

Pa3nen 9. KpaeBbie 3agaun



ITocraHOBKa KpaeBbIX 33]a4, YCIOBHUE Pa3pelIMMOCTH KpaeBbIX 3aaad. @yHkuus ['puna. 3agaun
tuna [Itypma-JInyBWiIis, Hax0XIEHHE COOCTBEHHBIX 3HAUEHWW M COOCTBEHHBIX (YHKIIUA
KpaeBbIX 3a/]au.

Pazgen 10. Pa3HocTHBIE ypaBHEHHMS U CUCTEMbI

[TocTanoBka 3amauu Uisi pa3HOCTHBIX YypaBHEHUM U cucTteM. CBOMCTBA M METOJbI pEHICHUS
JIMHEMHBIX Pa3HOCTHBIX YPAaBHEHUH U CUCTEM. Y CTOWYHUBOCTh PELICHHUI PA3HOCTHBIX YpaBHEHUM
u cucteM. OnpeiesieHus MaTpULbl MOHOJPOMHH U MYJIbTUIUTUKATOPOB.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YHUCJI€ TEXHOJOIHHU IJIEKTPOHHOI'0 oﬁyqemm H
AUCTAHIIMOHHbIC 06p330BaTeJII>HLIe TEXHOJOIuHd, HCIO0Jb3yE€MbIC¢ IIPpH OCYIIECCTBJICHHUHU
06pa30BaTeJ'[I:HOFO npouecca mo TMCUIIJINHE

B nporecce 00ydeHHst HCTIONIB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTUH:
BBoaHas JeKknus — JaeT IepBOe LEIOCTHOE MTPEICTABICHUE O JUCLUIUIMHE U OPUEHTUPYET
CTyACHTA B CUCTCMC U3YUYCHUA IIaHHOI\/JI JUCHUIIIIMHBI. CTYIIGHTI)I 3HAaKOMSTCA C HA3HAYCHUEM U
3aJlauaMM Kypca, ero poJibio U MECTOM B CUCTEME YUEOHBIX TUCLMILIIMH U B CUCTEME MOATOTOBKU
B 11esioM. JlaeTcs KpaTkuii 0030p Kypca, UCTOPHS pa3BUTHS HAYKH U TIPAKTUKH, TOCTH)KCHUS B
3TOH cepe, UMEHA U3BECTHBIX YUEHBIX, M3J1araroTcsl epCIeKTUBHbIC HAIPABICHHUS
I/ICCJ'IGIIOBaHI/If/'I. Ha sToi JICKIIMU BBICKA3bIBAKOTCA MECTOJUYCCKUEC U OPTraHU3allMOHHBIC
0Cc00EHHOCTH paboThI B paMKaX JaHHOW JUCLUIUIMHBIL, a TAKXKe JAaeTCsl aHaJIU3 PEeKOMEHIyeMon
y4e0HO-METOINYECKON JTUTEPATYPHI.

AxkaneMuyeckasi JeKuus (WM JeKIHs oOLIero Kypca) — nocie0BaTeIbHOE U3J10KEHNE
MaTepuaa, OCyIeCTBIIEMOE IPEUMYIIIECTBEHHO B BU/I€ MOHOJIOTA ITPEIIOJaBaTeIs.
TpeboBaHMs K aKaJeMUUECKON JIEKIIMU: COBPEMEHHBIN Hay4HBI YPOBEHb U HACBILICHHAs
MH(OPMATUBHOCTb, YOEAUTENbHAS apTyMEHTAIUs, TOCTYIIHAS U MIOHATHAs peyb, YeTKas
CTPYKTYpa U JIOTUKA, HATMYUE APKUX IPUMEPOB, HAYYHBIX JOKA3aTEeIbCTB, 000CHOBaHMH,
(dakToB.

IIpakTHYeckoe 3aHATHE — 3aHITHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH 1 HaBBIKOB
Y 3aKPEIUICHHIO MTOJTYYECHHBIX HA JICKIUH 3HAHHI.

B npouecce 00y4eHuUs: HCHOIB3YIOTCS CIEAYIOLINE TEXHOIOTUN YIEKTPOHHOIO 00y4eHUs
U IUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTUU!
DJIeKTPOHHBIH yuyeOHblii Kype «duddepenunanbubie ypaBHenus» B LMS
DaextpoHHblii yHuBepcuter Moodle SIpI'Y, B koTopom:
- IPEACTaBIEHBbl 33JaHUS Ul CaMOCTOSTENBHOW paboThl OOydaromuxcs IO TeMaMm
JUCLUIUIMHBI,
- OCYIIECTBISIETCS NPOBEACHHE OTAEIbHBIX MEPONPHUSITHH  TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH CTYIEHTOB;
- TIPEICTaBJICHbI TEKCTHI JIEKIIUH 110 OTAEIbHBIM TEMaM JAUCLUIIIINHBL;
- TPEACTaBIE€H CIHCOK Y4eOHOW JMTEpaTypbl, PEKOMEHIyeMOW Ui  OCBOEHHS
JUCIUIINHBI,
- mocpeAcTBOM  (opyMa  OCYHIECTBISIETCS CHHXpPOHHOE U (WJIM) aCHHXPOHHOE
B3aMMOJICIICTBHE MEXIy O0OydJarolMMHCS M TpenojiaBaTeleM B paMKaxX H3yYeHHs
JUCLUTUTMHBL.

6. [lepeyeHb JMIEH3HOHHOTO M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrieyeHusi, HMCNOJb3yeMOr0 TMPH OCYLIEeCTBJIEHUM O00pPa30BaTeJBLHOIO Ipolecca o
AUCIHHUIJIMHE

B mpouecce ocymectBieHuss 00pa3oBaTeNbHOTO  Mpolecca IO JAUCHUILIIMHE
UCIIONBb3YIOTCSA:



—mis GOPMHUPOBAHUS TEKCTOB MaTEPUAJIOB JIsl IPOMEKYTOYHON U TEKYIIeH aTTeCTaIiu, st
pa3pabOTKH TOKYMEHTOB, IPE3CHTAINHN, ISl paOOTHI C IIEKTPOHHBIMH TAOIUIIAMU TIPOTPAMMBI
OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoGomaHOe), n3naTenbcKas
cucrema LaTeX;

— IS IOMCKa y4eOHOM muTepaTypsl Oubmuoreku Apl'Y— ApromaTuznpoBaHHas OMOIUOTEYHAS
nHpopmanmonnas cucrtema "BYKU-NEXT" (ABUC "byku-Next

7. IlepeyeHb COBpPeMEHHBIX MNPO(PEeCCHOHAIBHBIX 0a3 JaHHBIX W HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPH OCYLEeCTBJICHUH 00pa30BaTeIbHOIO Mpoiecca 1no
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B npomecce ocymiecTtBieHus — 00pa3oBaTENBHOIO — Ipolecca IO JUCIHILIIMHE
UCIOJIB3YIOTCS:

ABToMarusupoBaHHass — OubianoreuHo-uHpopmannonnas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJbHOH Yy4eOHOWH JHMTepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJICKOMMYHUKAUMOHHOH ceTH «MHTepHeT» (IPH HEO0OXOAUMOCTH),
peKoMeHIyeMbIX JJIsl OCBOEHUS TUCUMILINHBI

a) OCHOBHAasl JIUTEpaTypa

1. I'mezun, C. /1., O6sikHOBEeHHBIE TudepeHansbie ypaBHeHus: yueo. nocodue / C. JI.
I'nezun, [1. H. Hectepos; Spoca. roc. yu-T, Spocnasis, SApl'Y, 2016, 189 c.

2. I'me3un, C. /1., O6pikHOBEeHHBIE TU(epeHnanbHble YpaBHEHUS [ DIEKTPOHHBIH pecypc] :
yue6. mocobue / C. JI. I'me3un, I1. H. Hectepos; Spoci. roc. ya-T1, Spocnasis, Apl'Y, 2016, 189
c. http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf

3. I'me3un, C. J1., [IpakTiKyM 10 Kypcy OOBIKHOBEHHBIX TU(PepeHIINaTbHBIX YPaBHEHUH]: yUeO.
nocob6ue / C. 1. I'nmezun, A. O. TonGeit; SApocn. roc. yu-T, Spocnasns, SApl'Y, 2011, 67 c.

4. I'nbizun, C. J1., IIpakTukyM 10 Kypcy OOBIKHOBEHHBIX U (pepeHInaTbHbIX YpaBHEHUN
[DnexTpoHHBI pecypc]: yue6. mocobue / C. JI. I'me3un, A. O. Tonbeit; Apoct. roc. yH-T,
Spocnasins, Spl'Y, 2011, 67 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf

5. I'nme3un, C. ., [Ipaktiuueckuii Kypc 0ObIKHOBEHHBIX TU(GEpeHIINATbHBIX YPaBHEHUH]:
yaebnoe nocodue / C. 1. I'nezun, A. O. TonbGei ; Spocin. roc. yH-T, Apocnasns, Apl'Y, 2017,
73c.

6. I'ne3un, C. J1., [IpakTiueckuii Kypc 0OBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUN
[DnexTpoHHBIH pecypc]: yueOHoe mocobue / C. /1. I'nmeizun, A. O. Tonbeii ; Spocn. roc. yH-T,
Spocnasns, Spl'Y, 2017, 73 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

0) AOMOJIHUTEIbHAA JUTEpaTypa

1. Camotiinenko, A. M., luddepenmansupie ypaBHeHUS: TpUMeEpHI U 3a1a4u / A. M.
Caiimonenko, C. A. Kpuomres, H. A. [lepectiok. - 2-e u3a., mepepab., M., Bricmas mkona, 1989,
382 c.

2. Camoiinenko, A. M., luddepennnanbibie ypaBHEHUS: TpUMepsI U 3aaa4n / A. M.
Cawmoiinenko, C. A. Kpusomesi, H. A. Ilepectiok, Kues, Bumia mik., 1984, 408 c.

3. Apnonba, B. 1., OGsikHOBeHHBIE MU depeHINaIbHble YpaBHEHUS: Yuel. mocodue A By30B,
M., Hayka, 1971, 239 c.

4. ®enoprok, M. B., O0sikHOBeHHBIE U depeHInaTbHbIe YpaBHEHUS: yuel. mocooue ams
BY30B, M., Hayka, 1980, 350 c.

5. ®enoprok, M. B., O6b1kHOBeHHBIE AU(epeHInanbHble ypaBHEHH: yued. mocodue Juist
BY30B. - 2-¢ U3/, tepepad. u joir., M., Hayka, 1985, 447 c.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

6. ApHonba, B. 1., OGsikHOBeHHBIE MU depeHIaIbHbIe YpaBHEHH: yuel. mocodue A By30B.
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17. ®wmnmos, A. @., CoopHuK 3a1a4 10 AudQepeHnnanbHbIM ypaBHEHHAM: yued. mocodue - 7-
e u31., crepeotun., M., Hayka, 1992, 128 c.

9. MartepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs /ISl OCylLIeCTBJIeHUsSI 00pa30BaTeIbHOI0
npouecca no AUCUMIINHE

MarepuanbHo-TeXHUYECKas 0a3za, He0OXoauMast JJIs OCYIIECTBICHUS] 00pa30BaTEIHLHOTO
npoliecca 1o AUCIUIIIMHE BKII0YAeT B CBOM COCTAB CHEIMAIbHbIE TTOMEIEHUS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATHH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUUYECKHUX 3aHATUN (CEMUHAPOB);

- yueOHbIe ayTUTOPHH ISl IPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIINN;

- yueOHble ayIUTOPUM [UIl MPOBEAEHUS TEKYIIEro KOHTPOJsS U IMPOMEXKYTOUHOH
aTTeCTAIlNH;

- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- MIOMEUICHUsST ISl XpaHEHWs W TNPO(UIAKTHYECKOTO OOCITYKMBAHHS TEXHUYECKUX
CpeACTB O0yUYEHHUS.

CrienanpHble TIOMEIIEHHSI YKOMIUIEKTOBAHBI CPEACTBAMU OOYYCHUS, CITYKAIIUMH IS
npezcTaBieHns yueOHoi nHpopManuy 60JIbIION ayAUTOPUH.

[Tomemienust Ajig caMOCTOSITENBHON pabOThl OO0YYarOIIMXCs OCHAIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTh «MHTepHeT» M obecredeHueM JocTyna K
ANIEKTPOHHOU MH(OpMAIMOHHO-00pa3oBaTenbHOU cpeae SAplY.

ABTOD:

3aB. kadeapsl KOMIBIOTEPHBIX ceTel
1.¢.-M.H., mpodeccop C. [. I'ne3un

O0JIHCHOCHb, YYeHasl CIeneHtb noonuce U.0O. Qamunus






IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI

«ludpdepenunanbHble ypaBHEHUD)

DoH/1 OLIECHOYHBIX CPEICTB
JJ1s1 IPOBe/IeHUs TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBwbie KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJIbl,
HCII0JIB3YEMBIC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

1.1 KoHTpoJibHBIE 32/IaHUS] M HHBIE MATEPHAJIBI,
HCIoJIb3yeMble B Mpolecce TeKyuleil aTrecTanuu

Konumponvnasn paooma Ne 1: (Pazoen 1, 2)

Samanus

OTBeTHI:

Bapuanr 1.

1. Haiitu ol1iee penieHrue U TOCTPOUTH Tpaduk
WHTErPAIBHON KPUBOM, COOTBETCTBYIOIIEH
HAYaJIbHBIM YCIOBUSIM

X =2(x-2)(x+1)% x(0)=1.

I'nezun, C. /1., [Ipaktukym no xypey
OOBIKHOBEHHBIX JH(PepeHIIHATHHBIX
ypaBHeHuii : yueb. nocobue / C. /1. I'nb13un,
A. O. Tonbeit; SApoca. roc. yH-T,
Spocnasns, Apl'Y, 2011, 67 c.

(1.1. YpaBHeHus ¢ pa3aensomuMucs
IIEPEMEHHBIMH, CTp. 8)

2. Haiitu oOmiee penienue
(2x+2y-1Ddx+(x+y—2)dy =0.

3In(x+y+1) = 2x+y+C,
X=-y-1

3. Haiitu obuiee perienue
y'—yctgx =2xsinx.

y =(x*+C)sinx.

4. Haiitu ob1iee pemnieHne

’ 2 2 l
Y=Y ——Z Y=
X X

5. Haiitu oburee perienue

(X+y—2Ddx+(x—y?+3)dy =0.

y

X
—+Xy—-x—-—+3y=C.
2 / 3 J

Bapwuanr 2.

1. Haiitu obuiee penieHue 1 MOCTPOUTH rpaPuK
UHTErPAIbHON KPUBOM, COOTBETCTBYIOLLEH
Ha4aJIbHBIM YCJIIOBUSM

X=X(x-2)(x+1), x(0)=1.

I'nmezun, C. /1., IlpakTukym no kypey
OOBIKHOBEHHBIX JH(epeHIInanbHbIX
ypaBHeHu# : yuel. mocobue / C. J1. I'neum,
A. O. TonGeii; Spoca. roc. yH-T,
Apocnasns, Apl'Y, 2011, 67 c.

(1.1. YpaBHEHHUs ¢ pa3aensomUMUCs
MePEMEHHBIMH, CTp. 8)

2. Haiitu oOrmiee penrenne
(2y —x—4)dx —(2x—y +5)dy =0.

y—-Xx—-3=C(y+x+1),
X=-y-1.




3. Haiitu obmee pemenune
y'cosx+ ysinx =1.

y =sinx+Ccosx.

4. Haiitu obutee perenne 3xy’y’ +y° —2x =0.

3 C
Yy =Xx+—.
X

5. Haiitu ob6miee perienue

(1+ (X* + y*)x)xdx + ydy =0.

3

%In(x2 +y2)+%+C =0.

Konumponvnas paboma Ne 2: (Paoen 3, 7)

3amauuns

OTBETHI:

Bapuanrt 1.

1. Haiitu oGmiee penienue
y'R2y+y=e " +1

2. Haiitu obmiee pemnienue
>/|||_i_2)/||_i_y|= X_i_e—x,

=X —X
y,=C,+Ce " +C,xe™",
2
X
y,=—e " +=x"-2x

3. Haiitu obmiee penicHue
41> -1

2tt

X+X=

2 2
X, = C, cost +C, sint,
X, = 24/t.

4., Haiitu o01iee perieHue
cHCTEMBI X =AX, ecliu

A =5,hyq =3+2i

5 -1 5 1 —cosZt—gsinZt gCOSZt—SiHZt
A= 8 _32 % ! x=C,e™| 0|+C,e* —sin2t +C,e™ cos2t
0 cos2t sin2t
5. Haiitu ob1iee perienue t+3
CHCTEMBI: X = Clet( 1 jJrCzet ( 1 )t + % + A e,
5 4) (1 -1 - (o -%
X' = X+ e,
-4 -3 t
Bapuanr 2.

1. Haiitu ob6miee pemnierue
y'+2y'+17y = e ¥ (1+sin4x);

y, =€ *(C, cos4x +C, sin4x),

y,=Imz,, z, =Axe"*%,
1
yll :_e "
> 16

1. Haiitu oGmiee pemeHue
y|||+2y||: X + Xe—ZX;

y, =C, +C,x+C,e ™,
Ya = (AX + B)XZ’
Y., = X(Cx + D)e %",




2. Haiitu obmee pemieHue
_Ax% 41,

— T yq = 2\/;'
2x4/x

y'—y

y, =C.e " +C,e",

3. Haiitu obmiee pemienue A=2 kpamumocmu 3
cucteMbl X’=AX, eciu 2 1\H COOCTBEHHBIX BEKTOpa
3 -1 0} 1 0 1) (1
A{% 4 g} x=C,e*| 1[+C,e?0|+Ce?|| 0]+ 11|
0 1 0 2

4. Haiitu o01ee pereHne
CUCTEMBL:

’ _3 4 1 2t
X = X+ e .
-2 1 0

2c0s2t

+C,e™ + e,
cosZt—sinth ? (c052t+sin2tj {%\J

A3

sin 2t

Koumponvnasn paooma Ne 3: (Pazoen 8, 9)

3amanusi: OTBeTHI:
Bapuant 1.
1. HOCTp3OI/I”;B MaTpUYHYIO 3KCIIOHEHTY g o, g B g - eSt
ManI/IIII)II( ) eht — 3 3 3 3
1 4 _1 ot e5t 1 ot 265t
—et+—— e+ —
3 3 3 3
2.  Hcnomnw3ys, Bropoit metox JIsmyHoBa, v X2 5

HCCICO0OBATh Ha YCTOIZHHBOCTL CUCTEMY
X'=—X-2y+ x2y2
y'=x-0.5y(1+ x3)

2
Hynesoe penienne ycronuuBo

3. Tloctpouts ¢a3oBblil mopTpeT

(2
CUCTEMBI X = X.
10

Briposxaennsiii y3en (ctp. 79, 16. Ocobble
Touku) Ne 972

OununmnoB A.®P., COopHHK 337134 10

g depeHInaTbHbIM ypaBHEeHUsAM, M-1xeBcK,
PX]1, 2005, 176 c.

4. HaiiTu MeToI0M MajIoro mapaMmerpa
JIBa-TPH YJI€HA PA3JI0KEHUS

y+ey—-e" =0, y(0)=e¢.

Ne 1078

@ununmnoB A.®., COopHHK 33134 10

g depeHIMaTbHbIM ypaBHEeHUsAM, M-1xeBcK,
PX/, 2005, 176 c.

5. Haiitu ¢pynxmuro I'puna kpaeBoit
3amaun U+20+u= f(x), u(0)=u(l)=0.

Oyukuua ['puHa He CylIeCTBYET.

Bapwuant 2.

1. Tlpu xakux 3HaYEHUAX TTapaMeTpa a
ACUMIITOTUYECKU YCTOMUYMBO HYJIEBOE
pEIICHUE CUCTEMBI:

{x’=ax+ Y+ X2,

y' =x+ay+y’.

Ne 908 (a<-1)

OununmnoB A.®P., COopHHK 33134 10
muddepeHIMaTbHBIM ypaBHEeHUsAIM, M-1xeBcK,
PX1, 2005, 176 c.




- V =x+y?
2. HWcnonb3ysi, BTOpoit meTon JIsmyHOBa, y
HCCIIEI0OBATh HA YCTOMYUBOCTD CUCTEMY HyneBoe penienne ycToiunso

x'=—-0.5x — y —0.25x°
y'=x-0.5y - 0.25y3 |

Ne 977 Tlpsimast muaMS

3. IlocTpouts ha30BbIil IOPTPET
P ¢ PIP OwmmnmoB A.D., COOpHHK 33724 O

CHCTEMBI X'=3x=2y , nuddepeHranbHbIM ypaBHeHUAM, M-MokeBck,
y'=4y-6x PXJ1, 2005, 176 c.

4. HaiiTu METOZOM MaJIOro IapameTpa y = S(XZ - x)+ g(l X2 — 1 xInx — 1 XJ + 0(82)

JIBa-TPU WICHA Pa3JI0KEHUSL 2 2 2

xy'—&ex> —In(1+y) =0, y(1)=0.

5. Haiitu dynkuro ['puna kpaeBoit G(x,3) = (s—2)x+1 0<x<s,
samaun U= f(x), u(0)=1, u())=0. (s-1(x-1),s<x<l

Kputepuu onieHnBanus KOHTpOIbHBIX padoT Nel - Ne3 (mpoBepka ypoBHsI cQOPMUPOBAHHOCTH
kommnereriu OITK-6)

«OT1immuHO» (5 6aJUIOB, BRICOKHN YPOBEHB) — CTABUTCS 32 pabOoTY, BBIMOJIHEHHYIO TOJTHOCTHIO
0e3 omMOOK U HEJOYETOB.

«Xopomo» (4 6aya, IPOABUHYTHIM YPOBEHb) — CTABUTCS 32 paOOTY, BHIITOJHEHHYIO ITOJIHOCTBIO,
HO TIPY HAJIMYMU B HEW He Oosiee 0JHON OMHMOKM M OJHOTO HeJl04eTa, HiTH He OoJiee Tpex
HE/I0OUeTOB.  «Y IOBJIETBOPHUTEILHO» (3 6asuia, MOporoBslii ypOBEHb) — CTAaBUTCS 3a padoTy,
eci 00yJaroIIMiCcs MPaBIUIHLHO BBHITIOJHIII HEe MeHee 2/3 Bcell paboThl.
«HeynosnerBopurensHo» (0 6am10B, KOMIETEHIUSA He CHOPMHUPOBAHA) — CTABUTCS 3a padoTy,
€CITM YMCIIO OMMOOK 1 HEJIOYETOB MPEBHICHIIO HOPMY JUTSI OIICHKH «3) W IPAaBUIHHO
BBINOJIHEHO MeHee 2/3 Bcel paboThl.

Cnucok 3aJaHuil K 3K3aMeHy

DK3aMeH 3aKII04acTCs B PaCKpBITHN 2-x TCOPCTUUCCKUX BOIIPOCOB U PCHICHUHU 3a/1a4r 110 TCMaM
B paMKax JUCHUITIINHBI. 33}13HI/I${ AHAJIOTMYHEBI TEM, KOTOPBIC AAaOTCA Ha KOHTPOJIBHBIX pa60Tax.

1.2 Cnincok BOnpocoB U (MJIH) 3aaHU JJIsl IPOBeIeHUsI MPOMEKYTOUYHOI aTTecTaluu

CnHcoK BONPOCOB K IK3aMEHY:

1. Tlonstne nuddepenmansHoro ypaBHeHus. Ilpocreitmme Buabl nuddepeHaIbHbIX
YpaBHEHHIA TIEPBOTO MOPsAKA (C pa3aelTIONIMMHUCS TIEPEMEHHBIMU, OJHOPOIHBIC, B ITOJHBIX
muddepennmanax, bepaynnu u PukarTi) 1 MeTObI UX PELICHHUS.

2. Jluneiinble ypaBHeHUs 1 mopsiika. MeTol KOMIJIEKCHBIX aMIUTUTY/.
3. Jluneiinsle ypaBHeHus 1 nmopsaka. Meros HeonpeaeaeHHbIX K03 puiueHTos.




10.

11.

12.

13.
14.

15.

16.
17.
18.

19.

20.
21.

22.
23.
24.
25.

26.

27.

28.

29.
30.

31.

WHuTerpupoBaHue JIMHEHHBIX OTHOPOJHBIX YPAaBHEHUH NopsAaKa N (Ciiydaid MPOCThIX KOPHEN).
WuTerpupoBaHue JIMHEHHBIX OJJHOPOIHBIX YpaBHEHUH Nopsiaka N (ciiydail KpaTHBIX KOpHEN).

WMHrerpupoBaHue  JIMHEHHBIX  HEOJHOPOJAHBIX  ypaBHEHUM mopsaka N.  Meron
HEOIpeIeJIEHHBIX KOA(PGHUIIMEHTOB U KOMIIJIEKCHBIX aMILTUTY/I.

WuTerpupoBanue JIMHEMHBIX HEOJHOPOIHBIX ypaBHEHUUN mopsaaka N. Meton Bapualuu
MIPOU3BOJILHBIX MTOCTOSIHHBIX.

OOHOPOJHBIE CHCTEMBbl JIMHEWHBIX IU((EepeHITMANBHBIX YPaBHCHHA C TIOCTOSHHBIMU
kod(urmeHTamu.

WHTerpupoBaHue JUHEWHBIX HEOJHOPOJHBIX CHUCTEM C IOCTOSHHBIMU KO3(dduuueHTamu.
Mertox HeorpeeieHHBIX KO GUIMEHTOB U KOMIUIEKCHBIX aMILTUTY/I.

Teopema cymecTBOBaHHS W E€IMHCTBEHHOCTH Uil HayajabHOW 3amaun Komm B cirydae
ypaBHeHUs nepBoro nopsaka. Meron Ilukapa.

Teopema CyleCTBOBaHMSI M €IMHCTBEHHOCTH pEHICHHUS HadalbHOW 3amaun Komm st
JIMHEUHBIX CUCTEM.

Teopema cymecTBOBaHHS W €IMHCTBEHHOCTH JUIsi HadajabHOW 3anaun Komm B ciydae
HOPMaJIbHOM CUCTEMBI.

[TponomxaemocTs perieHuit quddepeHIanbHbIX YpaBHEHUH.

3aBUCHUMOCTh pelieHuil audQepeHnuanbHbIX YpaBHEHHH OT MHapaMeTpoB W HadallbHBIX
YCJIOBHUI.

AcumntoTuka pemieHud AU GepeHIHATbHBIX  YPaBHCHHA [0 MalloMy TapaMeTpy
(perymspHbIi ciyyait).

OO61mure cBOMCTBa CUCTEM JIMHEHHBIX U] PEepeHInaNIbHBIX YPaBHEHUH.

dyHaaMeHTalbHas MaTpUlla TMHEWHON CUCTEMBI, €€ CBOWCTBA.

Pemenrie HEOAHOPOIHBIX CHCTEM JHMHEWHBIX IU(QepeHlnaIbHbIX YpaBHEHHH METOJI0M
BapHalyy MPOU3BOJIbHON TOCTOSTHHOM.

Onpenenurens BpoHckoro m ero cpoiicTBa. JIMHEiHas 3aBUCHMOCTh M HE3aBUCHUMOCTb
GbyHKIHi.
®opmyna Octporpaackoro-JInyBusmis.

CDYHKI_II/II/I OT MaTpull, MaTpuvHagd OSKCIIOHCHTA. CnocoObl MMOCTPOCHUSA ManI/I‘{HOﬁ
OKCIIOHCHTBI.

Teopema 006 orieHKe MaTPUYHON SKCITOHEHTHI.
VYcroituuBocts. OnipenieneHust, reOMETPUUECKUN CMBICT MOHATUSL YCTOMUHNBOCTH.
Teopema JIsimyHoBa 00 yCTOHUMBOCTHU MO NEPBOMY NPUOIMKEHUIO.

Oyukuun JlanynoBa. Teopemsl JlsmyHoBa 00 YCTOMYMBOCTM M aCHMITOTHYECKOM
YCTOWYHMBOCTH.

TpaekTopuu B OKPECTHOCTU TOUYKH IMOKOsI. THIIBI TOYEK NOKOsA. Pa30BbIi OPTPET JIMHEHHON
CHUCTEMBI Ha TJIOCKOCTH.

YCTOMYMBOCTh  pelIeHud  CUCTeM  JIMHEHWHBIX  AudQepeHlHanbHbIX  ypaBHEHHH ¢
NOCTOSIHHBIMU Kod¢¢uuuentamu. Kpurtepuit Payca - I'ypBuia, 4acTOTHBIM KpuTepuit
Muxaiinosa.

Kpaessie 3amaun. [locranoBka u pusudeckoe coeprkaHue.
Heonunopoansie kpaeBbie 3agaun. @ynkuus [ puna.

CBolicTBa JMHEHHBIX PAa3HOCTHBIX YPAaBHEHHMM W CHCTEM. METOIbl pPELICHHs JIMHEHMHBIX
Pa3HOCTHBIX YPAaBHEHUH C MMOCTOSTHHBIMH KO3 GHUIIMEHTaMH.

YCTONYMBOCTh PEIICHUM PA3HOCTHBIX YPABHEHUM M CUCTEM. Marpuuna MOHOIPOMMH,
MYJIbTUIUIMKATOPBI.



Kpurepun onenuBanust sk3amena (kommerenius [1K-6):

«2» - nnoxo:

TeopeTnyeckuil BONPOC: CTYAEHT HE PACKPbLI TEOPETUYECKUIM BOIIPOC, HA 3a/IaHHBIE
3K3aMEHATOPaMH BOIPOCHI HE CMOT J1aTh YAOBIETBOPUTEIbHBII OTBET.

[IpakTUueckuii BONpOC: CTYIEHT HE MOHS CMbICIIA TEKCTa (3a/1a4M), HE CMOT BBIOJIHUTH
3ananus. Ha 3agaHHble 5K3aMEHAaTOPOM BOIIPOCHI OTBETUI HEYAOBJIETBOPUTEIBHO, HE
MIPOJEMOHCTPHPOBAT C(HOPMUPOBAHHOCTH TPEOYIOIIMUXCSI ISl BBITOJIHCHUS 3aJaHUH 3HAHUHA U
YMEHHIA.

«3» - Y0081emeopumenbHo:

Teopernueckuii BOpocC: CTYJIEHT CMOT € ITOMOIIBIO JOTIOJIHUTENBHBIX BOIPOCOB BOCIIPOU3BECTHU
OCHOBHBIE IOJIOKEHHUS TEMbI, HO HE CyMEJI PUBECTH COOTBETCTBYIOIME TPUMEPHI UITH
apryMEHTbI, IOATBEPKIAIOIINE T€ WIIK UHBIE TOJ0KECHHUS.

[IpakTUueckuii BOMpOC: CTYIEHT MOHSJI CMBIC TEKCTa (3a/1a4u), HO CMOT BBIIOJIHUTH 3aJJaHUE
JUUIIb TIOCJIE JOTIOJHUTENBHBIX BOIIPOCOB, IPEMIOKEHHBIX 3K3ameHaTopoM. [Ipu aTom Ha
MOCTaBJICHHBIC SK3aMEHATOPOM BOIIPOCHI HE BIIOJIHE OTBETHJI IPABUIILHO U TTOJHO, HO
MOJATBEPAUI OTBETaMHU TOHUMaHUE BOMPOCOB U MPOJAEMOHCTPUPOBAI OTJEIbHBIE TPEOYIOIIUECS
JUTSL BBITIOJTHEHUS 3aIaHUH 3HAHUS U YMEHUSI.

«4» - xopowo:

Teopernueckuii BOpoc: CTYJEHT (HE A0MyCKas OTMOO0K) MPaBHIIBHO U3JI0KHI TEOPETUUECKHUI
BOIIPOC, HO HEJOCTATOUYHO MOJIHO WJIM JIONYCTUJI HE3HAUYUTEIIbHBIE HETOUHOCTH, HE HCKaXalolue
CyTh MOHSITHH, TEOPETHUECKUX MOJIOKEHHM, MPABOBBIX U MOPAIBHBIX HOpM. [Ipumepsi,
MpUBEICHHbIE YYEHUKOM, BOCIIPOU3BOIUIIN MaTepral yueOHnKkoB. Ha 3amanHble 95K3aMEHaTOpOM
YTOUHSIOIINE BOMPOCHI OTBETUII IIPABUIIHHO.

[TpakTHdeckuii BOPOC: CTYACHT MOHSII CMBICT TEKCTa (3a/1a4H ), IPEIOKEHHBIC 3aJaHHs
BBITIOJIHWJI TTPaBUJIbHO, HO HEAOCTATOYHO MOJTHO. Ha 3a1anHbIe 5K3aMeHaTOPOM BOTIPOCHI
OTBETUJI paBUIBHO. [IposBUI HEOOXOAMMBIN YPOBEHb BCEX TPEOYIOUIUXCS [Tl BHITTOTHEHUS
3a/1aHUM 3HAaHUW U YMEHUM.

«5» - omauuno:

TeopeTrnueckuii BOMPOC: CTYIEHT MOJHO U MPaBUIILHO U3JI0KUI TEOPETUUECKHUI BOTIPOC, IPUBEI
COOCTBEHHBIE TPUMEPHI, TPABIIILHO PACKPHIBAIOIINE T€ MJIM UHBIC TTOJIOKEHUS, Clieall
000CHOBaHHLIH BEIBOI;

[TpakTHdeckuii BOMPOC: CTYACHT MOHSIT CMBICT TEKCTa (3a/1a4H ), TOTHO U MPABUILHO BBIITOJIHUI
MIpENIOKEHHBIE 3aIaHUS, IIPOSBUII BRICOKUN YPOBEHb BCEX TPEOYIOMMUXCS JIJISl BHITTOJIHEHUS
3aJ]aHUM 3HAHUU U YMEHUU.



Tect aaa CaMOIIPOBEPKHU IO pe3yjJbTaTaM OCBOCHHUSA TUCIHMITIMHBI

IIpoBepka chopmupoBannocTu kommnerenuuu IK-6

3aganmne 1. Onpegenure THI KaxI0r0
M3 JIAHHBIX YPaBHEHWI:

1)y

v ooV
—+smn—;
X

2) y+y—xy>=0;
3) x(}-‘z —4]d_r+y dy

0:

4) y'+

5= arcsin x .

l—x

BapuanTte! oTBEeTORB:

A) YpaBHEHHE C pa3Je/HIONHMHCA
nepeMeHHbIMH;

b) OIHOPOJHOE YPAaBHEHHE IIEPBOIO
nopsjka;

B) IMHeiiHOE YpaBHEHHE NEPBOTO
NopAJKa;

I') vpaBHeHue BepHym.

5) Yiatay = 0.

b)) JINHENHOE OJTHOPOJHOE
Pa3HOCTHOE ypaBHEHHUE.

3apanue 2. ConocraBbTe YpaBHCHHS
BTOPOr0 MOPAAKA U CIoco0bl HX
pereHHs.

1) 25y =(y) =0;
2) v"=2sinx cos x—sin"x :
3) 3yy' =T7y"=0.

Bﬂ].'l HAHTHI OTBETOB:

MoCneoBaTeIbHOC HHTECTPHPO-
BaHHe 0DeHXx yacTen VPaBHEHHA]

2(x) ¥y =21x):

, ” /|
B) nojacraHoBka v = ply) ¥ = pi.

dy

B) NOJACTAHOBKA Y’

3apanue 3. Ykamure GpyHKUHIO,

ABJSIOYIOCH pPellleHHeM YpaBHEeHHS
dx
ydy =———=.
2(x+1)

Bﬂ].'l HAHTEI OTBETOB:

ANy=e ;

By = n(x+1).



3ananue 4. PemieHusaMu ypaBHeHHS
VY =2(x+1)+e"
SABNAOTCS (PYHKIMH . ..

BapuauTsl 0TBeTOB: (YKaxuTe JABa
OTBETAa)
F 1)3

&}":_ 3—+E'I+CII+CZ;
B y=( r1f +e" +Cx+C,;
B) v=x l-_\’2+e'r+C|_r+C :
F.')".’=;1 +x7+e" +Cx+C,.

3

3ananne 5. Cpean nepeynclIeHHBIX
3ana4 «3anaveid Komm» sensercs ...

3ananue 0. YKaxuTe ypaBHEHHS,
peLIeHHs KOTOPLIX MOKHO HANTH ¢
NOMOIIBK) METO/1a BAPHAIIHH NPOH3-
BOJIBHBIX [TOCTOSHHBIX.

BapuanThbl oTBeTOB:
r 2
A)xy 1-x7:

B) vdx g xdy =0, }'[ 3

o
]33) .\" l_l:

B () () =L y0)=1 y(1)=2.

BapuaHnTsl 0TBeTOB:
(YKaxHTE He MeHee JBYX OTBETOB)

A) Yy -y +3y=e";

B) y'— /+20y=x"cosx;
B) 2y" y+1=0;

D y'+ =0.

3ananme 7 ®ynjamedTaibHas
cHCTeMa pelIeHHil ypaBHEHH
v +4y +20y =0 umeer Uz ...

Bﬂpllﬂl-l'l' bl OTBETOB:

3ananue 8. [lano muddepenumans-
HOE YpaBHEHHE TPEThero Nopsiaka
}_.w+ }!’—2}3’ :G .

KopHsimu ero xapakTepHCTHYECKOI0

YpPaBHEHHS ABJISKOTCH ...

3aganne 9. Vkaxkure BHJ 4aCTHOrO
peweHns HeoaHopoaHoro auddepen-
LHATLHOTO ypaBHeHHs ¥ +6y =5x.

A) 1= 0s4dx, yy =sindx;
E) _\‘l — —2.'r* }_2 =€2.-.' .
2x —2x _:
B) v = cosdx, vy, =€ ~ sindx:
D oy= 2 y,=1.
Vkamkure oTBeThI:
A=
A= 3
Ay=
BapuaHThl 0TBETOB:
R)}'=flr+8).r;
2
e
B)y=( x+B)e 3

5

B) y=;c+B;
B y=:rx.




3ananmne 10. Pemnre cucremy

nuddepeHInaNbHBIX YpaBHEHHH

X x=2x+y,

v = 3x + 4y.
3anannell ConocraseTe Kaxm0-
my auddepeHnaTEHOMY YpaBHe-

HHKY COOTBCTCTBYHOLITH it cnocod
PCHICHHA:

1) yVx'—x'=y'=0;
2) Y =xT4+e"+2;
3) sin“xy' =1;

4) ¥ =3xy+x .

JannmuTe NoJaHOE pelleHHEe

BEPHHHTH OTBETOE:
A) pasicliCHHE NEPEMCHHEIX, 3dTEM —
HHTCTPHPOBAHHC,

B) noacranoeka 2 =1(x):
X

B) noacranoka y = u(x)v(x):

1") MOCHEOOBATENEHOC HHTCTPHPOBAHHE.

3anannel2YactHoe pemenne BapuanTel 0TBeTOB:

nuneiinoro auddepenmaisnoro
ypaBHeHHS

Vvi=12y"+36y =24cosx

HMeET BHII ...

IIpaBuJIbHBIE OTBETHI

A)y,= lcosa  B)y,= cosbx+ Bsinbux;

B)y.,= tcosx: E)yv,= cosbrx+B:nx.

el

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
OTBETa OTBETa OTBETA
1 1b 5 b 9 A
2r
3A
4B
SA
2 1b 6 A, b 10 Ay =14, =5,
2A 1
3B h‘l = (_1} r
_f1
R =(5)
N potf Y se (1
(}r) = Cye (--1) T (e (3)
3 r 7 B 11 1b
2T
3A
4B
4 I 8 1 = —2, 12 r

S ohs N
B2

I
=2

(45 )




Kaxaplii mpaBUIIBLHBIN OTBET OIlEHUBAETCs B 1 6ast.

Howmep 3aganus | MakcuManbpHOE 4rcIo OaJIIoB 3a 3a1aHKe
3aganue 1 5
3aganue 2 3
3aganus 3-10 1
3aganue 11 4
3aganue 12 1

Habpannoe xonmuectBo 6amnoB oT 19-21 cooTBeTCTBYET (HOPMUPOBAHHIO TPOBEPSIEMOI
KOMITETCHIIMM Ha BBICOKOM ypOBHe, 15-18 6amioB — Ha mpoaBUHYTOM ypoBHE, 10-14 Gamios —
Ha TIOPOrOBOM ypoBHE, MeHee 10 0aioB — HUXKE TTOPOTOBOTO YPOBHSI.



IIpunosxenne Ne 2 k padoueii nporpaMme AUCHHILINHBI
«ludpdepenunanbHble ypaBHEHUD)

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHOBHOI (hopMO¥i U3TOKEHUST YIeOHOTO MaTepuaia Mo JUCIUTUINHE
«uddepeHnmanbable ypaBHEHUS» SBISAIOTCA JIEKIMHU, IPUYEM B JOCTATOYHO OOJIBILIOM
00BeMe. DTO CBI3aHO C TEM, YTO B OCHOBE JUCLHUILIMHEI JIEKUT 0COOBIA MaTeMaTHIECKUI
anmapar, ¢ IOMOIIbIO KOTOPOI'O PELIAt0TCs T0BOJIBHO CIIOKHBIE M rpoMo3kue 3aaa4n. [1o
OOJIBIIMHCTBY TEM MPETYCMOTPEHBI IPAKTUYECKUE 3aHATHS, HA KOTOPBIX MTPOUCXOIUT
3aKperuieHHe JIEKIIMOHHOIO MaTepualla IyTeM IPUMEHEHHs ero K KOHKPETHBIM 3ajjayaM U
0TpabOTKa HABBIKOB PabOTHI C MATEMATUYECKUM ammaparom JuddepeHuaabHbIX 1
Pa3sHOCTHBIX YPaBHEHUH.

Jis ycnenmHoro 0CBOSHHsI JUCIUIUTMHBI O4€Hb BaKHO PELICHHE JI0CTaTOYHO OOJIBIIOTO
KOJINYECTBA 33/1a4, KaK B ayTUTOPUHU, TAK U CAMOCTOSATEJILHO B KAYECTBE JOMAILIHUX 3aJaHUH.
[Tpumeps! pemeHust 3a1a4 pa3ouparoTCs Ha MPAKTHYECKHUX 3aHATHAX, TPU HEOOXOIUMOCTH 110
HaunOoJiee TPYAHBIM TeMaM IIPOBOSATCS IOMOJIHUTENbHbIE KOHCYIbTauuu. OCHOBHAS LEJIb
pelIeHus 3a/1a4 — MOMOYb YCBOUTH (DyH/IaMEHTAIbHBIEC MOHSTHS U OCHOBBI TU( P epeHIHaTbHBIX
U Pa3HOCTHBIX ypaBHeHMH. JlJ1s1 pemieHus Bcex 3a1a4 Heo0X0AUMO 3HATh M TIOHUMATh
JEKIIMOHHBIN MaTepuait. [losToMy B niporiecce H3y4eHHs AUCUUIUIMHBI PEKOMEH T eTCs
peryssipHoe NOBTOPEHUE NMPONIEHHOr0 JEKIIMOHHOT0 MaTepuana. Marepuan,
3aKOHCIIEKTHPOBAHHBIN Ha JIEKIHSIX, HEOOXOAMMO JIOMa eIlle pa3 mpopadaThiBaTh U MPU
HE00XO0IMMOCTH JIOTOJIHATh MH(OpMAIMEl, OTy4eHHON Ha KOHCYJIbTAlUAX, IPAKTHUYECKUX
3aHATUSAX WIHA U3 yIeOHOU JTUTEPATYPHI.

Bosbiioe BHMMaHue TOHKHO OBITh Y/EEHO BBITOJHEHHUIO JOMalIHel paboThl. B kauecTse
3a/laHuil JJI CaMOCTOSITENIbHOM paboThI JoMa CTyIEHTaM MpeJiararoTcs 3a1a4u, aHaJOTUYHbIE
pa300paHHBIM Ha JEKIMIX U MPAKTUYECKUX 3aHATUAX UM HEMHOTO O0Jiee CII0XKHbBIE, KOTOPbIE
ABIIAIOTCS PE3YJIbTaTOM OOBEIMHEHNSI HECKOIBKUX 0a30BbIX 3a/ad.

Jls IpoBepKU U KOHTPOJISE YCBOEHUS TEOPETUUECKOr0 MaTepualia, IpHoOpeTeHHbIX
NPaKTUYECKUX HABBIKOB PabOTHI ¢ ammaparoM TudGepeHIHaTbHBIX U Pa3HOCTHRIX YpaBHEHU,
B Te€UCHHE O0YyUYCHHSI TPOBOJIATCS MEPONPUATHS TEKYyILEel aTTecTalluy B BUJE KOHTPOJIBHBIX
pabot. Takke IpoBOAATCA KOHCYJIbTAUH (TP HEOOXOAUMOCTH) 10 pa30opy 3alaHui, KOTOpbIE
BBI3BAIN 3aTPYIHEHHUS.

B koHI1Ie Kypca n3y4eHHs JUCIUTUIMHBI CTYACHTHI CAAI0T DK3aMeH. DK3aMeH MPUHUMACTCS
10 PK3aMEHAIlMOHHBIM OMJIeTaM, KaXkKJbli U3 KOTOPBIX BKJIIOYAET B €05 JBa TEOPETUUYECKUX
Bonpoca. Ha camocrosTennbHyI0 HOATOTOBKY K 3K3aMEHY BblAeNsAeTcs 3 JHS, BO BpeMs
HOJTrOTOBKU K 9K3aMEeHY NPEAYCMOTPEHa TIpYIIOBasi KOHCYIbTalHUs.

OcBoUTH BOIPOCHI, U3JIaraeMble B MpoIiecce U3yU4eHUs TUCHUILTNHBL «/{nddepennuanbubie
YPaBHEHMSD» CAaMOCTOSITEIILHO CTY/IEHTY KpaiHe CII0’KHO. DTO CBA3aHO CO CI0KHOCTBIO
M3y4aeMoro marepuana u 6oasmuM o0beMoM Kypca. [loaTomy nocenienne Bcex ayIUTOPHBIX
3aHATHUH SBIISETCS COBEPIIEHHO HEOOXOAUMBIM. be3 YIOpHBIX U PeryisapHbIX 3aHITUH B TE€UCHUE
CeMecTpa C/IaTh 3a4eT M DK3aMeH 110 HTOTaM M3YYCHUs JUCIUTUTNHBI CTYIEHTY TPAaKTHICeCKU
HEBO3MOJKHO.



