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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMINUHBI

61.0.13 AuddepeHumarnbHble ypaBHEHNUA

1. Koa u HaumeHoBaHue HanpasneHua nogarotosku: 01.03.04 MNMpuknagHas maTemaTuka

2. npO(bVIﬂb noAroToBKW. an/IMeHeHI/Ie MaTeMaTu4eCKknx MeTogoB K pelleHNo NHXEHEPHbIX
N B3KOHOMMYEeCKUX 3agaud

3. KBanudukauums BbinyckHuka: 6akanasp
4. dopma obyyeHUs: oyHas

5. Kacheppa, oTBeyarowas 3a peanusauuio AUCUUNIIUHBLI: (OYHKLMOHANBHOIO aHanusa u
onepaTopHbIX YpaBHEHUI

6. CoctaButenu nporpammsi: Npagko MpuHa HukonaesHa, K.g.-M.H.

7. PexomeHpoBaHa: HMC matemaTtuyeckoro cakynbteta, npotokosi Ne 0500-03 ot 18.03.2025
r.

8. YuebHbIN roa: 2026-2027 CemecTp(bl): TpeTUn



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

[Hensmu ocBoeHUST y4eOHOW JUCIUTIMHBI SBIISTFOTCS

- O3HAKOMJICHHE CTYICHTOB C OCHOBHBIMHU MOHATHUSAMHU U METOJIaMU TEOPHUH OOBIKHOBEHHBIX
muddepeHuanbHbIX YPaBHEHUN.

3agaun yueOHOM AUCITUTIIINHBI:

- U3y4YCHHE TUTIOB YPAaBHEHUN, MHTETPUPYEMBIX B KBaJpaTypax;

- U3y4YCHHE TEOPEM O CYIIECTBOBAHUHU U €AMHCTBEHHOCTHU pelieHus 3aaaun Koy,

- U3y4YCHUE TEOPHH JIMHEHHBIX TuddepeHIInaabHbIX YPAaBHCHUM;

- 3HAKOMCTBO C OCHOBHBIMH (p)aKTaMH TEOPUU YCTOMYHUBOCTH.

10. MecTo y4ye6HOM gucuunnuHbl B cTpyktype OOIM: ancuunnuHa senseTca ob6a3aTtensHom
YyacTbto 6noka b1.

OcCHOBHbIE OMCUUNIIMHBI U NX pa3aenbl, HeobxoauMble A5l YCBOEHMUS Kypca
«dnpdepeHunanbHble ypaBHEHUSA:

— «MaTtemaTtunyecku aHanua» (NnpomnssogHas n anddepeHuman yHKUMK, HeonpeaeneHHbIn 1
onpeerieHHbIn HTerpanbl, YacTHbIE MPOU3BOAHbIE, HEMPEPBLIBHOCTL, dOpMyna

Tewnnopa, yicrnosble U PYHKUMOHArbHbIE pAabl);

— «Anrebpay, «JInHenHasa anrebpa» (MaTpuLbl, ONpeaenuTenn, TEOpPeEMbI O paspeLlnMoCcTn Nn-
HEWHbIX CUCTEM).

Aucumnnuua «dnddepeHumansHble ypaBHEHNAY ABNAETCS HeOO6X0ANMMOKN AN YCBOEHUS
TakNX OUCUUMNIIMH KaK: «YpaBHEHUS C 4acCTHbIMU MNPOU3BOAHLIMWY, «YUCNEHHble MeTon4bl»,
«MeTogbl onTuMmnsaumny, « TeopeTnyeckas MexaHuka.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUsi MO AUCUUNIIMHEe/MOAYINIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNlaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HasBaHwue komne- Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
TeHUmMu
CnocobeH npume- OrnkK-1.1 O6napaet 6a30BbI- 3HaTb: 6a3oBble 3HaHUS, NONy4YeHHble B 06na-
HAATb 3HaHWe (PyH- MW 3HaHWSMK, NOMy- | cTK MaTemMaTUYECKUX 1 (UrN) ECTECTBEHHbIX
AaMeHTanbHown ma- YeHHbIMY B 0bnacTu HayK.
Tematikm 1 ecte- MaTemMaTieckix u YMmeTb: ucnonb3oBaTb 6a30Bble 3HaHWS B 06-
CTBEHHO-Hay4HbIX (Mnn) ecTecTBEHHbIX
AMCLMMNMH NpH HayK nacTtu maTemaTU4ecKnx v Smnm) €CTEeCTBEHHbIX
peLIeHNM 3a0ay B OMK-1.2 | YmeeT ncnonb3osath | HAYK B MPOECCHOHabHO AGATENbHOCTH
obnactu ecTte- 0a3oBble 3HaAHUS B BnageTtb HaBblkamMu: Bbl60pa MeToAoB pelle-
- CTBEHHbIX HayK U obnactu wmartemaTtu- | HUA 3agad I'IpOCbeCCI/IOHaJ'IbHOVI LleﬂTeJ'leOCTVI
< WH>XEHEePHON npak- YeckMX U (Unm) ecte- | HA OCHOBE TEOPETUYECKMX 3HAHWI
5 TUKe CTBEHHbIX HayKk B
npodeccruoHanbHom
AesATenbHOCTH

OrK-1.3 VimeeT HaBblkM Bbl-
bopa MmeTomoOB pe-
lWeHns 3ajad npo-
deccuoHaneHOM fe-
ATENbHOCTU Ha oOcC-
HOBE TEOpPEeTUYECKNX
3HaHWN.

2. O6bemM gucuvninHbl B 3a4eTHbIX eauHuuax/yac.(e coomeemcmeuu ¢ y4e6HbIM MIaHOM) —
6/216.



dopma NPOMEXYTOYHOM aTTeCTaLMM 3a4ET U IK3amMeH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne 3
AyOWTOpPHbIE 3aHATUS 136 136
nekumm 68 68
B TOM YMUCHIE: npakTuyeckme 68 68
naboparopHble 0 0
CamocTosTenbHasi paborta 116 116
dopma NpomexyTo4HOM aTTecTaLmm 36 36
(3a4ém u sk3ameH — 4ac.)
UToro: 288 288

13.1. CopepxaHue QUCLUMNIUHDI

CopepxaHve pasgena aMcunnimHbl

Peanusauus
pasgena guc-
LUMUMAWHBI C
NMOMOLLIbHO OH-
nanH-kypca,
OYMK *

1. Jlekuum

OCHOBHbIe NOHATUSA. YpaBHEHMUS C pa3gensowummucs
nepemMeHHbIMU. JInHeNHbIE ypaBHEHMS MEPBOro Nopsaa-
Ka. YpaBHeHMs B NOSHbIX AnddepeHumnanax. 3ameHbl
nepemeHHbiXx. O NpMbnmxeHHbIX MeToaax pewenuns. O
cocTaBneHumn guddepeHLumanbHbIX YpaBHEHUA.

https://edu.vsu.r
u/course/view.p
hp?id=11906

Teopema Kowwum-Iukapa. Opyrue TeopemMsbl CyLLECTBO-
BaHWsA U eguHcTBEHHOCTU. OnepaTop casura, npo-
CcTeNlne cBoNUCTBa

https://edu.vsu
.ru/courselvie
w.php?id=119
06

CyuwiectBoBaHVEe N €ONHCTBEHHOCTb PeLUeHUn NNHEeN-
HbIX cucTem, onepatop casura. ®yHoameHTanbHble
cucTembl pelleHunin. JInHenHble ypaBHEHUSA C NOCTOSAH-
HbIMW KO3(ppuLmeHTamun. JIMHenHble cucTembl C Mo-
CTOSAHHBIMWN KO3 MLMEHTaAMM.

https://edu.vsu
.ru/course/vie
w.php?id=119
06

OCHOBHbIE MOHATUSA TEOPUN YCTOMUYMBOCTU. YCTONYN-
BOCTb JIMHENHbIX cucTem. Teopembl JlanyHoBa 06
YCTOMYMBOCTM MO NepBomMy npubnmkeHuto. 3asucu-
MOCTb PELUEHWU OT HavanbHbIX 3HAYEHUN

https.//edu.vsu
.ru/course/vie
w.php?id=119
06

2. NpakTn4yeckme 3aHATUA

YpaBHeHVUs C pas3fensowumMuca nepemMeHHbIMU U
npuMBOAALWMECH K HWUM, OAHOPOAHbIE YpPaBHEHUA W
NPUBOASALLMECH K HUM, NUHEWNHblE ypaBHEHUS U ypaB-
HeHnss BepHynnu, ypaBHeHUs B MNOMHbIX AuddepeH-
umanax u WHTErpupyrlowwun MHOXUTENb, YpaBHEHUSA
HepaspelleHHble OTHOCUTENbHO MPOU3BOAHOW, ypaBs-
HEeHWs1 [onyckallwue MOHWKEHUA nopsaaka, meTon
W30KMNWH

https.//edu.vsu
.ru/course/vie
w.php?id=119
06

MpoBepka ycnosun Teopemsl Kowwu-MNukapa B nonoce
n nokanbHon Teopembl Kowwu-lNukapa. OueHka no-
rpewHoctn.  locTpoeHne uHTerpanbHOW BOPOHKMU.
lMpoBepka CBOWCTB onepaTtopa cABwura, MOCTPOEHUS
oneparopa casura.

https.//fedu.vsu
.ru/course/vie
w.php?id=119
06

n/n
HaunmeHoBaHwue pasgena
OVCLUMMMNUHbI
1.1 OnemeHTapHas Teopusi.
1.2 3apgaya Koww.
1.3 JInHenHble CUCTEMBI.
1.4 YcTonumBocCTb
2.1 OnemeHTapHasi Teopusi
2.2 3apayva Kowwm
2.3 JlnHenHble cnuctemsl

JINHENHbIE CUCTEMBI C MOCTOSAHHBIMU KO3hdbULMEHTa-
MK, byHOaMeHTanbHble MaTpuubl, NMHENHbIE YypaB-

https://edu.vsu
.ru/course/vie




HEHWs C MOCTOSAHHBIMU KO3 ULMEHTaAMU. w.php?id=119
06
24 YCTONYNBOCTb YCcToMumBOCTE MO onpeAeneHune, ycTonumBocTb Mo | https://edu.vsu
nepsomMy npubnmkenuto, kputepunn 'ypeuua, ocobble | .ru/coursel/vie
TOYKWN FIMHENHbIX OBYMEPHbIX CUCTEM. w.php?id=119
06
3. llabopaTopHble 3aHATUSA
13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN
Bugpbl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTtosATenbHas
n/n (pasgena) gucumnnuvHel | Nekuun MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
OnemMeHTapHas Teopusi. 16 24 30 70
3apada Kowin. 18 10 30 58
JInHenHble cncTemsl. 18 20 28 66
YCTOMYMBOCTb 16 14 28 58
Wtoro: 68 68 116 252

14. MeToanyeckue ykasaH1s Ans ooyyaroLWmnxXca Nno 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHus ANCLMNIIMHBLI UCMOMB3YOTCA Takne BuAbl yd4ebHon paboTbl,
KaK Nnekummn, npakTuydeckne 3aHSaTUS, a Takke pasnnyHble BUabl CaMOCTOATENbHON paboTbl 00y-
Yatowmnxcs. Ha nekumnax pacckasbiBaeTCca TEOPeTUYECKUn MaTepuar, Ha NpakTU4ecKux 3aHATuU-
SX pellaloTcs 3agadqm nNo TeopeTudeckoMy mMatepuarny, NpoYUTaHHOMY Ha NEeKLMSIX.

CamocTosaTenbHas yvyebHasa geaTenbHOCTb CTYAEeHTOB npeanonaraeT BbINOfIHEHNE crie-
AyoLWmMX 3adaHni:

1) camocToaTenbHoe M3yvyeHne y4yebHbiXx MatepmanoB no pasgenam 1-4 ¢ ucnonb3oBa-
HMEM OCHOBHOW W AOMOMHUTENBbHOW NuTepaTtypbl, MHHPOPMALMOHHO-CMPABOYHbLIX U MOUCKOBbLIX
cucTem;

2) NOArOTOBKY K TEKyLUM aTTecTauusM: BbIMOSHEHWE AOMAaLUHUX 3aJaHui, CamMoCTOS-
TeNnbHOE OCBOEHME NOHATUMHOIO annapaTa Mo KaXXaown Teme.

Bonpocbl NEKUMOHHBIX U NPAKTUYECKNX 3aHATUN OBCYXOatoTCs Ha 3aHATUAX B BUAe YCT-
HOro onpoca — MHANBUAYanbHOro U poHTanbLHoro. Npu NoaroToBke K NEKUMOHHBLIM U NpakTu-
YECKUM 3aHATUAM, 0By4aloLMMCS BaXXHO MOMHUTbL, YTO UX 3adadva, oTBevasi Ha OCHOBHbIE BO-
NpOCbl NfiaHa 3aHATUSA N OONOJSTHUTENbHbIE BOMPOCHI NpenofaBaTtens, nokasaTb CBOW 3HaAHUA U
Kpyrosop, yMeHue JiorMyecks nocTpouUTb OTBET, BrageHuMe mMatemaTUdeckum annapatom u
WHble KOMMYHWKaTMBHbIE HaBblKW, YMEHWEe OTCTamBaTb CBOK NMpodeccroHarnbHyo nosuuuio. B
X04e YCTHOro onpoca BbISABAAITCA AeTanu, KOTopble Mo KakMM-TO MpuYMHaMm okasanucb Hepo-
CTaTOYHO OCMbICIIEHHBbIMW CTyAEeHTaMM B Xo4e YY4eOHbIX 3aHATUN. Tem cambiM Onpoc BbINOSTHS-
eT BaXHeunwune obyyatoLLyto, pa3BnBatoLLYO U KOPPEKTUPYIOLLYIO (PYHKUUKM, NO3BONSIET CTYOEH-
TaM y4ecTb HefopaboTkun n nsbexaTb UX NPU NOArOTOBKE K NPOMEXYTOYHbIM aTTeCTaLMsAM.

Bce BbINONHAeMble CTyAeHTaMW CaMOCTOATENbHO 3afaHusa noafiexart nocnenyrolen
npoBepke npenogasaTenem. PesyrnbTaTbl TEKyLMX aTTecTaunin y4nTbiBalOTCA npenogasaTeriem
npu NpoBeLeHNN MPOMEXYTOYHON aTTecTaumm (3 ceMecTp — 3a4€T, IK3aMeH).

B cnyyae HeobxooumMocTu nepexoda Ha AUCTAHUMOHHBIA PeXUM 0ByYeHNa ncnonb3yeT-
cA 3IEeKTPOHHbIN Kypc «OdndpdepeHunansHble ypaBHEHUA» (URL:
https://edu.vsu.ru/course/view.php?id=11906) Ha nopTane «ONeKTPOHHLIN YHUBEpPCUTET BIY».

15. Nepe4yeHb OCHOBHOW U OAONOJNIHUTENILHON NUTEpPaTYpPbl, PECYPCOB UHTEPHET, HEOOXO-

ONMbIX ANst OCBOEHUA AUCLUNIIUHDI (Crucok iumepamypbl 0hopMIsemcsi 8 coomeememesuu ¢ mpebo-
eaHusamu MOCT u ucrnionb3yemcsi obuwasi ckeosHasi Hymepauyusi 01 ecex eudo8 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:

Ne n/n NcTOYHMK
BopoBckux A. B. Jlekunm no o6bIKHOBEHHBIM AnddepeHLmanbHbiM ypaBHEHUAM : [y4ebHuK] /
1. A.B. boposckux, A.W. MNepos .— 2-e n3g., ucnp. n gon. — BopoHex : N3gaTtenbcko-
nonurpadguyecknii LeHTp BopoHeXcKoro rocygapctBeHHOro yHusepeuteta, 2014 .— 548 c.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15411&TERM=%D0%91%D0%BE%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D1%85,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

PununnoB A. ®. CHopHUK 3agay no anddepeHymnansHbiM ypaBHeHnam / A.®. dununnos .—

2 M. ; Wxesck : PX[, 2000 .— 174 c.(v npegblayLive usgaHus)

OndpbdepeHumnanbHble ypaBHeHMS: NnaH nabopaTtopHbIX 3aHATUI (MCNpaBneHHbIn 1 gopabo-

3. TaHHbIN) : MeToanyeckme ykasanusi / U. ®. Jlexxenuna, JI1. . MeTtposa, W. H. MNpsaako .— 36 BI'Y
— CBoOoaHbIn gocTtyn U3 uHTpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

OnddepeHumanbHble ypaBHeHUS : MaTepuanbl K NepBov aTTectauum : yyebHoe nocobue ans

4. By30B / BopoHex. roc. yH-T;/ N.®. NlexxeHnHa [n ap.] .— BopoHex : JIOI BI'Y, 2006 .— Csoboa-

HbI AocTyn n3 nHTpacetu BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OnddepeHunanbHble ypaBHEHMST : KOHCMEKTbI IEKLMIA, BOMpOCh! U 3agayn. Y. 1. DnemeHTap-
5. Haga Teopus / N.H. Mpsaako, J1.M. NeTtposa .— 36 BI'Y — CBob6oaHbI AocTyn u3 nHtpacety By
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OndpdepeHumnanbHble ypaBHEHMS [QNEKTPOHHbIA Pecypc] : KOHCNEKTbI NEeKUU, BONPOCHI 1 3a-
6. aauun. Y. 2. 3agaun Kowm /W.H. MNpsagko, J1.MN. MeTtposa - 3b BI'Y.— CBoboaHbIN JOCTYN U3 UH-
TpaceTtu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OndpdepeHumnanbHble ypaBHEHMS: KOHCMEKTbI NeKu M, Bonpockl U 3agaHus. Y. 3. JluHenHbie

7. ypaBHeHus / coct. /J1. . MeTtposa, U. H. MNMpsako .— 3b BI'Y.— CBob6oaHbIN 4OCTYN N3 UHTpa-
cetun BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OdnddepeHumanbHble ypaBHEHUS: KOHCMEKTbI NEKL MM, BONPOCH! 1 3agaHus. Y. 4. YCTOMYMBOCTb
8. [ . H. Npsigko, J1. . MNMeTtpoea .— 3b BI'Y.— CBoboaHbI goctyn U3 uHtpacetn BIry
:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

6) fononHuUTeEnNbHasa nNuTeparypa:
Ne n/n McTOYHMK

Iemposckut U. I. Jlekyuu no meopuu 0bbIKHOBEHHbIX OugbchepeHyuarnbHbIX ypasHeHul :

9. Y4yebHuk 0ns cmyd. mex.-mam. crieyuansHocmel yH-mos / W.I". [Nemposckudi ; [10d ped. A.L.
Mbiwkuca, O.A. OnetiHuka .— M. : N30-e0 Mock. yH-ma, 1984 .— 295 c.
10 KpacHocensckuti M. A. Oriepamop cdguea o mpaekmopusm OugepeHyuarnbHbIX ypagHe-

Huli / M.A. KpacHocenbckuli.— M. : Hayka, 1966 .— 331 ¢

MonmpsizuH J1. C. ObbikHOBeHHbIE OughghepeHUUarnbHble ypasHeHUs ;| y4ebHUK Orisi cmyo.
mam. cney. yH-mos / J1.C. lNToHmpsieuH .— 5-e u3d. — M. : Hayka, 1982 .— 331 ¢

TuxoHog A. H. [lucbcbepeHyuarnbHble ypasHeHus | YuebHuk dns cmyd. 8y308, obyu. rio criely,.
12. "®usuka" u "lpuknadHas mamemamuka"/ A. H. TuxoHos, A. b. Bacurneesa, A. I'. CeewHUKO8
.— 3-e u3d. — M. : Hayka : ®usmammaum, 1998 .— 231 c.

11.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (ouUmnanbHble peCYPChbl UHTEPHET) :
Ne n/n Pecypc

13, OnektpoHHbIn Katanor 3HE BI'Y https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus

14 O6pasoBaTerbHbli nopTan "OnekTpoHHbI YHUBepcuTeT BIy”

* BHadvane ykasbiBaotca OBC, ¢ koTopbiMm wumetoTcsa pgoroBopa y BIY, 3aTem OTKpbITble 3fEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNamH-kypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbLHOW paboTbl
(yyebHo-Memoduyeckue pekomeHOauyuu, nocobusi, 3adaqyHuUKkuU, MemoouydecKkue yKa3aHUsi 10 8bIMOSTHEHUO MpakK-
mu4decKkux (KOHMpPOrbHbIX), Kypcosbix pabom u dp.)

Ne n/n NCTOYHKK
BopoBckux A. B. Jlekumm no 06bIKHOBEHHbIM AnddepeHumanbHbiM ypaBHEHUAM : [y4ebHuK] /
1 A.B. boposckux, A.W. Nepos .— 2-e n3a., ucnp. u gon. — BopoHex : N3gaTensbcko-
’ nonurpaduyecknii LeHTp BopoHexckoro rocyaapctBeHHOro yHmsepcuteta, 2014 .— 548 c.
2 PununnoB A. ®. COopHuk 3agad no guddepeHumnansHbiM ypaBHeHusam / A.®. dununnos .—
’ M. ; Uxesck : PXI, 2000 .— 174 c.
OnddepeHumanbHble ypaBHEHUS: NaH nabopaTopHbIX 3aHATUN (UCNpaBneHHbIN 1 fopabo-
3 TaHHbIN) : MeToamdeckne ykasaHusa / N. ®. NlexxeHuHa, J1. M. MeTtposa, W. H. MNMpsagko .— 36 BI'Y
’ — CBobogHbIvi goctyn us nHtpacetu BIY :hitp://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.
4. AvnddepeHumanbHble ypaBHEHUS : MaTepuarnbl K NepBov aTTectauum : y4ebHoe nocobue gns



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-46.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-46.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%9F%D0%BE%D0%BD%D1%82%D1%80%D1%8F%D0%B3%D0%B8%D0%BD,%20%D0%9B%D0%B5%D0%B2%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus
https://lib.vsu.ru/zgate?Init+lib.xml,simple.xsl+rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15411&TERM=%D0%91%D0%BE%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D1%85,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23623&TERM=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-46.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-46.pdf

By30B / BopoHex. roc. yH-T;/ N.®. [lexxeHuHa [u ap.] .— BopoHex : JIOI BI'Y, 2006 .— Csoboa-
HbI gocTyn n3 nHtpacetun BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OundpbdepeHunansHble ypaBHEHMS : KOHCMEKTbI NeKL M, BONpOock! U 3agayn. Y. 1. SnemeHTap-
5 Hasa Teopus / V.H. Mpsako, J1.MN. NeTtpoBa .— 36 BI'Y — CeobGogHbIV AOCTYN U3 nHTpacety BIy
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OnddepeHumnanbHblie ypaBHEHMS [QNEKTPOHHBIA Pecypc] : KOHCNEKThI FIEKLUIA, BONPOCHI 1 3a-
6. aauu. Y. 2. 3agaun Kowm /W.H. MNpsagko, J1.T. MNMeTtpoea - 3b BI'Y.— CBoboAHbIN JOCTYN U3 UH-
TpaceTtu BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OundbdepeHumanbHble YpaBHEHUS: KOHCNEKTbI NeKUniA, BONpockl U 3agaHus. Y. 3. JInHenHble

7. ypaBHeHwus / cocT. /J1. . NeTposa, U. H. MNpsako .— 3b BI'Y.— CeobogHbI AOCTYN U3 NHTpa-
cetu BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OnddepeHunansHble ypaBHEHMS: KOHCMEKTLI NEKLMIA, BONPOCh! U 3agaHud. Y. 4. YCTOMYMBOCTb
8. /. H. Npsagko, J1. . MeTtpoBa .— 3b BI'Y.— CBoboaHkIn focTyn U3 uHtpacetn BIy
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

17. O6pa3oBaTesfibHble TEXHONIOrNMU, UCMNOJb3yeMble Npu peanusauum y4yebHonM Aucum-
NSIMHbI, BKNOYasa AUCTaHLMOHHbIe obpa3oBaTenbHble TexHonorun (AOT), anekTpoHHOe
ob6y4eHue (30), cmewaHHOe 0Gy4YeHue):

NHdopMaumoHHaa nekumsi, NpakTMyeckoe 3aHATUe, Nekumsi-Busyanusaums, npaktnyeckoe 3a-
HATME B (bopmMe Npe3eHTaLnmn, CaMoCTOSATENbHOE N3YYEeHNE NEKLMOHHOIO MaTepmana Ha OCHO-
BE npeanaraemblX 3MEKTPOHHbIX Y4EOHNKOB, NpaKkTMYeckoe AOMalUHee 3adaHune, KOHTPOSibHas
paboTa, 3Kk3ameH

18. MaTepuanbHO-TeXHMYeckoe ob6ecnevyeHne AUCLUNMUHLI: Y4yebHasa ayauTtopus ons npo-
BeOEeHUs 3aHATUIA NEKLMOHHOIO M CEMUHAPCKOro TUMa, TEKYLLEro KOHTPOMS U NPOMEXYTOYHOMN
aTTecTaumu; cneumannsvpoBaHHas mebenb.

19. OueHO4YHbIe cpeAcTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopAnoK OLEHKN 0CBOeHMs oBy4atowmnmmcsa y4ebHoro matepuana onpeaenseTcs co-
AepXXaHueM crieayroLLmMx pa3aenos AUCLUNIHGI

Ne HaumeHoBaHwue pasge- KoMne- WHamnkaTtop(bl)
n/n na gucuunnuHel (moay- Tenums(n) OOCTMXEHNs OueHouHble cpeacTaa
ns) KOMNeTeHLun
JnemMmeHTapHas ONK-1 Or1K-1.1
1. | Teopus OrlK-1.2 KM — koHTponbHas paboTa 1
OrllK-1.3
3apgaya Kowuun OMK-1 OrK-1.1
2. OrK-1.2 KM — koHTponbHas pabota 1
OrlK-1.3
JInHenHbIe cucTembl ONK-1 OrK-1.1
3. OrK-1.2 KM — koHTponbHas paboTta 2,
OlK-1.3
YcTonumnBocTb ONK-1 OrK-1.1
4. OrK-1.2 KM — koHTponbHas paboTta 2
OrllK-1.3
lMpomexyToyHasa aTTecTaums [MepeyeHb BOMpocoB
dopmMa KOHTPOIs — 3a4€T U IK3aMeH [MpakTnyeckoe 3agaHue

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAMYecKue MaTepuanbl, onpegensiowme npo-
Leaypbl OLeHUBaHUSA

20.1 TeKywmMi KOHTPOINb ycneBaeMoCTH


http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf

Tekywias atrectaums NPpoBOAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllen aTtecTta-
umm obyyarowmxcs no nporpaMmmam Bbiclero obpasoBaHns BOpPOHEXCKOro rocyaapCTBEHHOro
yHUBepcuTeTa.

Tekywas atrectaums NPoBoAMUTCSA B (pOPME KOHTPOSbHbIX paboT, npe3eHTauum u npo-
BEpPKM AOMAaLUHEro 3agaHus, cogepXaHue KOTopbiX NpuseaeHo Hxke. [lomaluHee 3agaHue Bbl-
NOJSTHAETCA KaXablM CTYAEHTOM CaMOCTOATENBHO M 06CYXXOaeTCcsa Ha CcreayoLeM 3aHATUN.
CTyneHTbl TPEHUPYOTCSA JOMa CTPOUT MNose HanpaBSieHU C NOMOLLIBbIO MPUKNagHbIX NakeToB
UM co3garoT CBOU NPOrpaMmbl U AEMOHCTPUPYIOT pe3ynbTaThbl HAa 3aHATUMU. B xo[e KOHTpOnb-
Hon paboTbl oby4atowemycs Bolgaetca KMM ¢ npakTuyecknm nepevyHeM 3agaHui 1 npegnara-
eTCH pelnTb AaHHble 3aaaHus. B xoae BbINOMHEHNS 3a0aHMIA HENBb3S NONb30BaTbCA Cpea-
cTBaMu CBs3M (BKoYasa ceTb MHTEPHET), HO MOXXHO NONb30BaTLCS NOOLIMY NeYaTHBIMA U py-
KOMMCHLIMW MaTepuanamm, orpaHndeHne no spemeHn — 90 aCTPOHOMUYECKUX MUHYT.

1. MNepeyeHb goMalLHUX 3a4aHnin NpuBeaEH B MeToauuke “ Jugpgepenyuanvuvie ypasne-
HUsL: NIIAH 1A00PAMOPHLIX 3aHAMUL (UCHPABIEHHII U 0OPAOOMAHHBLIL). MemooudecKue YyKazanus =~

2. Npumepbl KOHTPOSbHbIX paboT

Mpumep KoOHTpONbHOM pab6oTbl Ne 1

PewwuTtb YpaBHEHUA

1. y'—y* cosx = ytax

2. (x—ycosz)dx+xcosldy =0
X X

3.(x* +y* + y)dx+Rxy+x+e’)dy=0
4.3y" =y'+y

5. INokaxnte, 4yTo 3agaya Kowm
x'= (tgt)sin(r+x), x(0) =0

/1
MMeeT Ha nHTepBane —E,E €O0NHCTBEHHOE peLleHune.

Mpumep KOHTponbHOM paboTbl Ne 2

1. HainTn BCce nonoXxeHuns paBHOBECUS U UCCNEAoBaTb UX HA YCTONYMBOCTb
{)’c =(x+DHy-1),
y=xy+2.
2. Hantu yacTHoe pelueHne ypaBHeHUS
Y +4y"+7y"+6y +2y =€
N uccnegoBaTb €ro Ha YCTOMYMBOCTb.
3. PewnTb ypaBHEHNE

Y =2y +2y" 4y 4y =2y =0
4 3. PewmTb cuctemy:

"



x'=3y—x+4t,
y'=3y—x+2

N—
v HaNTM g, 0

5. [Ina cucTteMbl IMHENHBIN YpaBHEHUI ONPEeAEenUTb TUM 0COBON TOYKN, MOCTPOUTL 3CKN3 (Ha30BOro
nopTpeTa, onpeaenuTb HanpaBneHUst ABMKEHUS

X=-3x+2y,
y=x-4y.

KpuTepum oueHnBaHna KoMmneTeHuunin YpoBeHb chop- LLikana oueHokK
MUPOBaAHHOCTU
KOMMeTeHLNN
O6yyarowumiics B NONHOM Mepe ymeeT Knaccnuumpo- lNosbiweHHbIt OTJSINYHO
BaTb YPaBHEHUS N NPUMEHATbL OCHOBHbIE METOAbI pe- yposeHb
LIeHNs 0BbIKHOBEHHbIX AnddepeHLmnanbHbIX ypaBHEHWUI
N UX CUCTEM; BiageeT HaBblkaMn MOOENMPOBAHUA Npak-
TUYECKMX 3aday auddepeHunanbHbIMU YPaBHEHUAMU U
nccneaoBaHNs CBONCTB peLleHnii 0ObIKHOBEHHbIX And-
depeHumanbHbIX YpaBHEHUIN 1 NX cucTeM. BepHo BblI-
NOSIHEHbI BCE 3a[jaHNSA KOHTPOSbHON paboThbl.
OGyyaoLwuniics B LLenomM ymeeT knaccmduumpoBaTb basosniti XOpOLLO
YPaBHEHUSA N NPUMEHATbL OCHOBHbIE METOAbI peLLeHUs yposeHb
06bIKHOBEHHbIX AnddepeHLmanbHbIX YPaBHEHNUIA U UX
cucTeM; BnageeT HaBblkaMy MOOENMPOBaHUS NpakTuye-
CKMX 3agay anddepeHumanbHbIMU ypaBHEHNAMN U UC-
cnegoBaHusi CBOMCTB peLleHnin 00bIKHOBEHHbIX aAndde-
peHuunarnbHbIX YpaBHEHUN U ux cuctem. B pelueHunsax
A0NyLEeHbl He3HaYMTENbHbIE OLWNOKM NN NpaBUibHO
BbIMOMHEHbI YeTbIpe U3 NATU 3afaHun.

Obyuvatowminca oparmeHTapHoO cnocobeH knaccudpuun- | MNopozoesil yOOBNETBOPU-
poBaTb YpaBHEHUS N NPUMEHSATb OCHOBHbIE METOZbI yposeeHb TENbHO
peLleHns 0BbIKHOBEHHbIX AuddepeHLmanbHbIX YpaBHe-
HUM N UX CUCTEM, HE YMeeT uccregosatb auddepeH-
uunarnbHble ypaBHEHUSA UnNn JONyCKaeT CyLEeCTBEHHbIE
owmnbkn. B pelueHnsax gonyLieHbl CyLecTBEHHbIE
OLUNOBKN UIK NPaBUNbHO BbLINOSTHEHbLI TPU U3 NATU 3a-
JaHnn

Obyuarowmnca AeMOHCTPUPYET OTPbIBOYHbIE, (hparmeH- - HeyOoBneTBoOpU-
TapHble 3HaHuUs1, onycKaeT rpyGble oWMGKM. TenbHO

20.2 NMpomexyToyHasa aTrecTaums

lMpomexyTouyHas aTTecTaums No QUCLMNIIMHE OCYLLECTBMASIETCA C NOMOLLLIO CreayoLmx oLle-
HOYHbIX CPeaCTB:
CobecedosaHue rno ak3ameHauuoHHbIM bunemam



3aueT cTaBuTbLCS NO pe3yrnbTataM KOHTPOJIbHbIX pa60T.

NeNe n/n
TeMmbl K TEKyLLIEN aTTecTaLmmn (9K3aMeHY)
1. OcCHOBHbIE onpeaeneHus.
2. Teopema 006 ypaBHEHUN C pa3feneHHbIMU NePEMEHHbBIMU.
3. YT1BepxaeHne 06 obem peweHun JI0Y.
4. CeowicTBa peLueHun JTY.
5. YTBEPXKOEHME O Pa3NNYHbIX TPAKTOBKAX CUMMETPUYHOIO YPaBHEHWS.
6. Teopema 06 nHTerpmposaxum YI1.
7. MpusHak nonHoro anddepeHumana n anroputMm HaxoxgeHus MNMo.
8. YpaBHeHue KkonebartenbHOro KoOHTypa.
9. MaTtemaTtunyeckas MOAerb CUCTEMbI «XULLIHUK-XepTBay.
10. YpaBHeHMe MasiTH1Ka.
11, MeToa n3oknuH (npumep).
12. MeTog nomaHbIx dunepa (npumep).
13. dopmynupoBka TeopeMbl Kowmn—llukapa.
14. Jlemma 06 3KBMBaANEHTHOM UHTErpanbHOM YpaBHEHUN.
15. OnpegeneHne nocnegoBaTtesbHbIX MPUONMKEHUN.
16. Jlemma o conuxeHum
17. Jlemma o cxogumocTu
18. OueHka norpeLHocTH
19. Jlemma o cxogmmocTu
20. dopmynnpoBka TeopemMbl Kowmn—lnkapa ¢ nepemeHHon KoHCcTaHTon Jlvnwuua.
21. dopmynmpoBka nokansHon Teopembl Kowmn—Tukapa.
22. Teopema Kowwm—Tukapa ons ypaBHeHUs1 n-ro nopsiaka.
23. dopmynunposka Teopembl [eaHo; HTerpanbHas BOPOHKA.
24. Teopema Kown—Tvkapa anst KOMNEKCHOM HOPMaribHOW CUCTEMBI.
25. Oneparopa casura ansa (HC) n (HAC).
26. Teopema 06 OC gns NOC.
27. Teopema O CTpykType MHOXecTBa pelueHun JIOC.
28. YTtBepxaeHue o pewennsax n OC ans J1C.
29. Teopema o decp JTAOC.
30. Teopema O BblAENIEHNN BELLECTBEHHbBIX PELUEHUN.
31. CefeHune ypaBHEHUS N-ro nopsigka K CUCTEME.
32. O6uiee pewenue JIHYN.
33. Teopema o docp JIAOYN.
34. OCHOBHbIE onpeaeneHns Teopum YCTOMYNBOCTMW.
35. YTBEpXAEHNE O NPUBEOEHHON CUCTEME.
36. Kputepun yctonumnsoctu J1C
37. Kputepun yctonumsoctu JICTIK.
38. Kputepum lNypsuua.
39. Kputepuit Muxainnosa
40. Teopema JlanyHoBa 06 yCTOMYMBOCTM NO NEPBOMY NMPUBIIMIKEHNIO.
41. Teopema JlanyHoBa 0 HEYCTONYMBOCTU MO NEPBOMY NPUONKEHWIO.

MpuMepbl NpakTUYEeCKUX 3aAaHMN Ha IK3aMeHe

1. UccnenyiTte Ha yCTOMYMBOCTb HyneBoe pelleHne anddepeHumansHoro ypaBHeHus,




. X
ecrv oneparop cAgura Ansi Hero 3apaetcst popmynoit g/x, = -2, ¢ [1,+o0)
t

2. BepHo nu cnepytoLlee yTBepXKaeHNE: ecrnv ypaBHeHNe x' = f(t,x) €CTb CNeACTBME YpaBHEHMUS

x'= g(t,x), TO ntoboe peLLeHne NepBoro ypaBHEHUS ABMASETCA pelleHnem BToporo? A HaobopoT?

KOHTpOnbHO-13MepUTenbHbIe MaTepuarnbl MPOMEXYTOUYHOWM aTTecTaumn BKIOYaloT B ceba TeopeTuye-
CKMe BOMPOChI, MO3BONSAOLLMNE OLEHNTb YPOBEHb MOMYYEHHbIX 3HAHWUI U NpakTUYeckoe 3aaaHue, No3Bo-
nsoLLEee OLeHNUTb cTeneHb CHOPMUPOBAHHOCTM YMeHUI 1 HaBbikoB. KM copgepxuT aBa TeopeTuye-
CKMX BOMpPOCa M O[IHO NpakTuyeckoe 3afaHue. Mo xenaHuio oby4aroLlerocs npakTuyeckoe 3agaHue Mo-
XeT BblTb 3aMeHeHO Ha crnefylollee 3aaaHune, BbiNoNHAEMOe B TeYeHe CeMecTpa: HanTh npakTuye-
CKylo 3adady, cBoasLuyocs K anddepeHumanbHbiM ypaBHEHVAM 1 NPeacTaBUTb € KOMMbIOTEPHYIO MO-
aenb.

YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHuunin cdopmmpo- LLikana oueHokK
BAHHOCTU
KOMMeTeHUun
Obyyarowuticss 8 nonHouU mepe gnadeem meopemudeckumu ocHosamu | [loebiuieHHbIl Ominu4yHo
aUCL(UI'IJ'IUHbI, ymeem cesd3amb meopuro (o npaKmUKoE/, ypoeeHb
Knaccuguyuposame ypaBHEHUSI U [PUMEHSIMb OCHOBHbIE
mMemodbl  peweHUss  OBbIKHOBEHHbIX  OugbhbepeHyuanbHbIX
ypasHeHul U ux cucmem; eriadeem HasblKamu MOOesiupo8aHUsl
npakmuyeckux 3aday OughghepeHuuanbHbIMU YpPaBHEHUSIMU U
uccnedosaHusi ceolicme peweHul 0b6bIKHOBEHHbIX

oughgbepeHyuarnbHbIX ypasHeHUU U UX cUCMEM.

Obyyarowutics enadeem meopemuyecKUMU OCHO8aMU QUCUUIITUHBI; 8 Gasosbiti Xopowio
uesriom, ymeem ceda3amb meopuro (o I'I,OaKmUKOl:I, ypoeeHb
Knaccughuyuposame ypaBHEHUSI U T[PUMEHSIMb OCHOBHbIE
mMemodbl  peweHuUss  OBbIKHOBEHHbIX  OugbhbepeHyuanbHbIX
ypasHeHul u ux cucmem, eriad0eem HasbiKamu MOOesiuposaHusi
npakmu4yeckux 3aday OughgbepeHyuanbHbIMU ypasHeHUsIMU U
uccnedosaHusi ceolicme peweHul 0b6bIKHOBEHHbIX
OughpepeHyuanbHbIX ypagHeHuUl u ux cucmem, HO Qoriyckaem
He3HayumesnbHble  OWUubKU, Hemo4yHocmu, UcCrblimbigaem
3ampyOHEeHUs npu peuwleHuU rnpakmu4eckux 3aday

lMopozoeniti Yoosnemsopu-
Obyuvarwutica 4Yacmu4Ho esadeem meopemuyecKkuMu oOcHosamu YpPOBEHb mersibHO
ducuunnuHbl, pacMeHmapHo crnocobeH  Krnaccuguuuposams
YpasHeHuUsi U [PUMEHSIMb OCHOBHbIE MemoObl pPeweHus
00bIKHOBEHHbIX AughhepeHyuarnbHbIX YpasHEeHUU U UX CUCMEM,
He ymeem uccnedosamb dughgpepeHyuanbHbIe YpasHeHUs unu
dornyckaem cyujecmeeHHble oWubKu, He ymeem c8513amb MeOopUro C
rpakmukod.

Obyuyarowutica O0eMOHCcmpupyem Ompbi8OYHbIE, (bpacMeHMapHbIe - Heydosnemsopu-
3HaHus, doryckaem epybbie owubKu. meribHO

20.3 PoHA OLEHOYHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMETEHUUW CTYAEHTOB, PeKo-
MeHAyeMbIn ANnA NpoBeAeHUA AMarHOCTUYeCKUX paboTt

1) 3aKkpbIThlie 3aJaHug (TECTOBLIE, CPEeAHUN YPOBEHbL CIIOXHOCTU):
1. Bseznenue napamerpa p = y' peKOMEHIYETCS 1T PEMIEHUS YPaBHEHMUSI

OTBET: 1)



Pemenue: Beenenne napamerpa ¥ = ¥' peKoMeHIyeTcs [l pellleHHs ypaBHEHHUs TIEPBOTo MOpsAIKa He-
paspeIeHHOr0 OTHOCUTEIBHO MIPOM3BOIHOM, B CIydae, KOr/a Pa3pelInTh €r0 OTHOCHTEILHO IIPOU3BOI-
HOM CJI0KHO, HO MOKHO TIpeACTaBuTh B Buge: ¥ = f(x,v") mmx = f(v,v").
Dy=+x—siny +y
2)y' = yyfx — sin x + 2y°?
3)y' =xsiny
2. YacTHble pelleHUs, Kak1X ypaBHEHUM MOTYT BbITb HallAeHbl TONbKO MeTOL0M BapuaLMn NPOU3BObHbIX MO-
CTOSIHHbIX?
OtBet: 1) n 3)

PeweHune: lInHeliHoe HeEOO4HOPOAHOE ypaBHEHUE, MPaABaA 4aCTb KOTOPOIro HE UMEET cneu,maanblﬁ BUAa, pe-

" _
LIAETCA TONbKO METOZOM BapHaLMi NPOM3BONBHbIX MOCTOAHHbIX. MpaBas yacTb ypasHenua V' + 4y = 218x,,

X

n !
Y'=2y'+y= He cneunanbHOro BMaa, NO3TOMY UCMOb3YeTCA MeToA BapuaLnm NPOM3BOIbHbIX NO-

x*+1

CTOAHHDbIX.

1) V' +4y =2tgx
2) V'+2)' =3y =x’e"

X

"oy 4y =
3) y y Ty 241

4) Y'—=9y' = e’ cosx

3. [nAa nuHeiHoro ogHopoaHoro anddepeHUManbHOro ypaBHeHUA Y'=5y"+4y=0 byHAAMEHTaNbHYIO CU-
CTEMY pelleHnit obpasytoT pyHKUUMK...
Oteet: 1) n 4)

PeweHue: na nMHeltHOro ogHopoaHoro anddepeHumnanbHOro ypaBHeHUs Y'=5y"+4y=0 KOPHM Xapak-

TEPUCTUYECKOrO YPaBHEHMA UMEIOT BUA, A =4y A =1 Takkak KOPHW NPOCTble AeNCTBUTENbHbIE, TO QYH-
o _ ,hx _ X
JaMeHTa/IbHaA cucTema pelweHnn umeetsug Yy =€ n )V, =€~ | CoOTBETCTBEHHO A/1A HaLWIero c/y4yas

_ Ax X
=€ ny,=e¢€

Hy=e
)y =e"
3)y=e"
4) y=e"

4. [1nA Kakoro ypaBHeHWA GyHKUMA L1 =e’ SABAAETCA MHTErPUPYIOLLEM MHOXUTENEM ?
OtBerT: 3)

Pewenue: Unmezpupyrowum muodxrcumenem 0Jis ypagHeHUs. Px, y)dx+Q(x, )dy =0 yasppaercs ta-
Kast pyHKIus L(x, y) # 0, mociie yMHOXKEHHS, Ha KOTOpYIo auddepeHmaib-Hoe ypaBHeHHE peodpasyer-

Csi B ypaBHEHHE B MomHbIX auddepertmanax. [pn ymuoxkermn €08 XdxX — (¥ —sinx)dy =0y, 4/ = o

TIONy4aeM ypaBHEHHE B TONHBIX Aupdepennuanax € cosxdx—e’ (y —sinx)dy =0



1) xydx+(1+x)dy =0
2) ydx—(y*+3x)dy=0

3) cosxdx —(y —sin x)dy =0
5. Kakue 13 nepeyuncieHHbIX ypaBHEHWUI ABNAIOTCA YPaBHEHUAMMU B NOAHbIX AubdepeHumnanax?

OtBet: 3) n 4)
oP 80
Pewenue: Ypasnenue euda * (x, »)dx+ Q(x, )dy =0 5,5 KOMOPO20 6bINOIHACMCA &y, — ox A1~
emcsl ypasHeHuem 6 noaHwlx ouggepenyuanax.
1) y'—y* cosx = ytgx
2) (x—ycosl)dx+xcoszdy =0
X x

3) (x*+ 3+ y)dx+Q2xy+x+e’)dy =0
4) ycosxdx—(2y—sinx)dy =0

2) OTKpbITbIE 3a4aHUsA (TECTOBbIE, MOBbLILLEHHbIN YPOBEHb CITIOXHOCTU):
1. Omnpenenutb TUI 0COOON TOUKH CUCTEMBI
x' =x

Omeem: ceoio
Pewenue: Haiidem xonu xapaxmepucmuyecko2o ypasHeHus.:

55 - aci-n

(1-A)(—-1-A)=0,4,=1=0, I, =—1 < 0. CnegoBaTenbHO, 0c06as TOYKa CEIJIO.

2. OrmpenenuTs TUIT 0CO00M TOYKH YpaBHEHUS
dy 2x-—y
dx x— v
Omeem: yenmp
Pewenue: natioem xonu xapaxmepucmuyeckozo ypasHeHus:
1—4 -1
=(1-A)(—1-4 2,
A +1=0,4; = £i. CaenoBarenbHo, 0cOOast TOUKA IIEHTP.

3. HccnenoBarb Ha yCTOMYHMBOCTh HYJIEBOE PELICHUE YPABHEHMS

Z}Fm + }FH + E}Fl’ +3y=0
Omeem.: Heycmouuugo

2 30
Pewenue: Bwinuwem mampuya I ypsuy .‘(2 1 2).
o 0 2

" 2 3
Bpruncinm e€ riiaBHble AMaroHanibHble MUHOPBL: Ay = 2 = 0,A,= ‘ 5 1‘ = —4 < (0. CaegoBaTeiabHO, 1O

kpurepuro Payca-I'ypBuna HyneBoe penieHue HeyCTOWYUBO.
4. Omnpenenuts TUN ypaBHEHUS



y=Z(ny-Inx)
X

Omeem: 00HOpOOHOE

T _
Pewenue: Ypasnenue euoa ¥ ~ f (;j L6 »)dx + O(x, y)dy =0 , KOTOpOE HE U3MEHSETCS IIPU

OZIHOBPEMEHHOM 3aMEHE «X» Ha «KX» M «y» Ha «Ky», Ha3bIBAETCS OJHOPOIHBIM.
5. VYkasarb HauGosblIee Henoe (4, MPH KOTOPOM aCUMIITOTUYECKH YCTOMYHMBO HYJIEBOE PELIEHUE CHCTE-
' 2
X'=ax+y+x°,
MBI )
y=x+ay+y

Omeem: -2
1

j. CocraBuUM XapaKTCPUCTHYC-
a

a
Pewenue: ManI/II_[a JIMHEAPHU30BaAHHOU CUCTEMbI UMCET BU A= (1

CKOE ypaBHECHHE:
a—A 1
=(a—Al{a—4) —1,
R EICRRICE)
(A—a)*—1=0, 4, =a+1,4, =a—1.][n1 acHMOTOTHYIECKOE YCTONYMBOCTH KOPHH XapaKTePH-
CTHYECKOT0 YpaBHEHHMS JOJDKHBI ObITh OTpHLATeNbHb: @+ 1 <X 0.

Kputepum n wkanbl oueHnBaHua 3agaHmn ®0OC:

1) 3apaHuga 3akpbIToro Tuna (BbI6OP 0OHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna - ykasaHbl BCe BEpPHble OTBEThI;
o 0 6Gannos — yka3saH x0Tl 6bl OAUH HEBEPHbIN OTBET.

3) 3agaHug 3akpbiTOoro Tna (Ha cooTBeTCTBUE):

e 2 6Ganna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
o 0 6annoB — xoTA Obl 04HO cONOCTaBMNEHNe onpeaeneHo HeBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKOMeHAYKTCA K MCNONIb30BaHUIO NPU NpoBeAeHUN AUarHocTu-
YeCcKUx paboT C Uenbl OLEeHKM OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUA AAaHHOWM AUCLUNIIN-
Hbl (3HAHWW, YMEHUN, HaBbIKOB).






