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b1.0.12 InddepenunanbHbie ypaBHEHUS
1. Koa n HaumeHoBaHue cneunanbHocTu: 01.05.01 dyHoameHTanbHbIE MatemaTuka u Mexa-
HUKa
2. Cneuunanusaums: CoBpeMeHHble MeToAbl TEOPUN (PYHKUMI B MaTeMaTUKE U MEeXaHWKe
3. Ksanudwmkauunsa BbinyckHuka: Matematuk. MexaHuk. lNpenogaBatens
4. dopma ob6y4eHus: oyHas
5. Kachenpa, oTBevarowan 3a peanmsaumio AUCLUUNNUHbI: PYHKLMOHANBHOIO aHanusa u
onepaTopHbIX ypaBHEHWI
6. CoctaButenu nporpammbl: KameHcknii Muxamn Uropeswnd, a.d.-M.H., npodeccop

7. PexomeHaoBaHa: Hay4yHO-MeTOANYECKMM COBETOM MaTteMaTtnyeckoro akynbsrera, npoTo-
kon ot 28.03.2024, Ne 0500-03

8. YuebOHbIN roa: 2025-2026 CemecTp(bl): TpeTUN



9.llenn n 3apayum y4e6HON ANCLUUNIIUHbI

Henssmu ocBoeHUST y9eOHOW TUCITATIIIMHBI SBIISTFOTCS

- O3HAKOMJICHHE CTYICHTOB C OCHOBHBIMHU MOHATHUSAMHU U METOJIaMU TEOPUU OOBIKHOBEHHBIX
muddepeHuanbHbIX YpaBHEHUN.

3agaun yueOHON AUCITUTIINHBI:

- U3y4YECHUE TUIIOB YPaBHEHUM, UHTETPUPYEMBIX B KBaJIpaTypax;

- U3y4YEHHUE TEOPEM O CYIIECTBOBAHUU U €AMHCTBEHHOCTH pelieHus 3aaaun Koy,

- U3y4YCHUE TEOPHUH JIMHEHHBIX TudPepeHITMaIbHbIX YPAaBHCHUM;

- 3HAKOMCTBO C OCHOBHBIMU (p)aKTaMH TEOPHUU yCTOMUHNBOCTH.

10. MecTo y4yeb6HOM gucumnnuHbl B cTpyktype OOI: ancumnnunHa asnaetca oba3aTenbHom
YacTblo bnoka b1.

OcCHOBHble OMCUMNANHBI U UX pasaensl, Heobxoaumble ONsi YCBOEHUS Kypca
«OdnddepeHumnanbHble ypaBHEHUSI»:

— «MatemaTtunyeckn aHanuay» (npomssogHasn n anddepeHuman yHKUMM, HeonpeaeneHHbIn 1
onpeaeneHHbIn nHTerparbl, YacTHble NPOU3BOAHbIE, HEMPEPbLIBHOCTL, dopMyna

Tennopa, yicrnosble U QYHKUMOHambHbIE pAabl);

— «Anrebpa», «JInHenHasa anrebpa» (MaTpuULbl, oNpeaenuTenn, Teopemsl O paspeLnMocTn nn-
HENHbIX CUCTEM).

AvcumnnuHa «dnddepeHumanbHble ypaBHEHUSA» ABNAETCA HEOOXOAMMOWN ANsl YCBOEHUS
TaAKMX AMCUMMNIMH Kak: «YpPaBHEHWUs C YacTHbIMU MPOU3BOAHBIMUY, «YUCREHHblE MeToabl»,
«MeToabl onTuMmsauumy», «TeopeTuyeckas MexaHuka.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHEe/MOAYN (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUpPyeMbIMU pe3yribTaTaMW OCBOEHUSA o6pa3oBaTesNibHOM
nporpamMmmbl (KOMAEeTEHLUMSIMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HasBaHwue komne- Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
TeHUMH

CnocobeH Haxo- OrnK-1.1 O6napaeT 6a30BbI- 3HaTb: 6a30Bble 3HaHUS, NOMNy4YEeHHbIE B 00-
AWTb, (POpMYNMpo- MU 3HaHWAMW, NMONY- | nacTM MaTeMaTUYeCcKnx u (Unm) eCTECTBEHHbIX
BaTb M pellaTtb ak- YeHHbIMY B 06nacTu HayK.
TyarbHbI€ 1 3Ha- MaTemMaTieckix u YMeTb: ucnonb3oBaTb 6a30Bble 3HaHUA B 06-
YnMble Npobremsl (Mnn) ecTecTBEHHbIX
byHAAMEHTATLHON Hayk nactn maTemMaTuyeckux u Smnm) €CTECTBEHHbIX
MatemaTukm u me- ONK-1.2 | YmeeT ucnonbaosatb | HAYK B MPOeccroHan-HoN AeATensHOCTM
XaHUKN 0a3oBble 3HaAHUS B BnageTtb HaBblkamMu: Bbl60pa MeToAoB pelle-

obnactm MmartemaTtu- | HUs 3agad npod)eCccrMoHanbHOM AeATeNbHOCTU
Yeckux u (Unm) ecte- | Ha OCHOBE TEOPETUYECKNX 3HAHUN

CTBEHHbIX HayKk B
npodeccuoHanbHomn
0esTenbHOCTH
OrK-1.3 VimeeT HaBbIKM Bbl-
bopa MeTomoOB pe-
lEeHNs 3agad  npo-
deccroHaneHom
0EeATenbHOCTH Ha
OCHOBe TeopeTunye-
CKUX 3HaHUMN.

OriK-1




2. O6bemM gucuMnnuHbl B 3a4eTHbIX eAuHuuax/yac.(e coomeemcmeuu ¢ y4e6HbIM MIaHOM) —

8/288.

CDopma I'IpOMe)KYTO'-IHOVI aTTeCcTauUun 3a4€T M IK3amMeH

13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
Ne 3
AyanTOpHbIE 3aHATUSA 136 136
nekuunu 68 68
B TOM yucrne: npakTnyeckme 68 68
nabopaTopHble 0 0
CamocTtosiTensHas paborta 116 116
dopma NPoMEXYTOYHOM aTTecTaunm 36 36
(3a4ém u sk3ameH — 4ac.)
UToro: 288 288

13.1. CopepxaHMe QUCLUMIUHDI

n/n Peanusauns
pasgena guc-
HaumeHoBaHuve pasgena ConepxaHue paaaena AUCLMNIAHbI LUUMAWHBI C
AVNCLMMINHBI MOMOLLbIO OH-
nawvH-kypca,
QYMK *
1. NNekuun

1.1 OnemeHTapHas Teopus. OCHOBHbIE MNOHATUSA. YpaBHEHUSA C pasgenstowmMmmncs https://edu.vsu.r
nepemMeHHbIMU. JInHenHble ypaBHEHMS NEPBOro nopsaa- | u/course/view.p
Ka. YpaBHeHMs B NOMHbIX AnddepeHumanax. 3ameHbl | hp?id=9665
nepemeHHbIx. O NpubnuxeHHbIX MmeTogax peweHus. O
cocTaBneHnn gnddepeHLmanbHbIX YpaBHEHUN.

1.2 3apaya Koww. Teopema Kowwu-MNukapa. Opyrue Teopemsbl cywectso- | https://edu.vsu.r
BaHuS 1 eguHcTBeHHocTu. OnepaTtop casura, nNpo- u/course/view.p
cTeriine CBOMCTBA hp?id=9665

1.3 JInHenHbIe cncTembl. CyliecTBoBaHME U eOMHCTBEHHOCTb pelueHuin nuHel- | https://edu.vsu.r
HblIX cucTeM, onepaTtop casura. dyHaameHTanbHble | u/course/view.p
CUCTEMbI peLleHuin. JIMHENHble ypaBHEHUS ¢ NocTosH- | hp?id=9665
HbIMW KO3 uumeHTamun. JIMHenHble cucTembl C Mo-

CTOSAHHBIMW KO3 MLNEHTaAMMN.

1.4 YcTonumBocTb OCHOBHble MOHATMSA TEOPUMN YCTOMYMBOCTU. YcTonuum- | https://edu.vsu.r
BOCTb NMHEWHbIX cucTeM. Teopemsl JlanyHoBa 06 yc- | u/course/view.p
TOMYMBOCTM MO NepBOMY NpubnmxeHuto. 3aBucumocTtsb | hp?id=9665
peLUeHnn OT HaYyarbHbIX 3HaYeHU

2. lMpaKkTuyeckune 3aHaTusa

21 OnemMeHTapHas Teopusi | YPaBHeHUss C  pasfensiolyMncs nepemMeHHbIMU 1 https://edu.vsu.r
npuMBoOAsiLLMECS K HWMM, OLHOPOAHbIE YpaBHeHUSA W | u/course/view.p
NpMBOOSALLMECS K HUM, NUHENHble ypaBHeHWs u ypas- | hp?id=9665
HeHnss BepHynnu, ypaBHeHUs B MNOMHbIX AuddepeH-
unanax u MWHTErpupyloLwWMn MHOXUTENb, YpaBHEHMWS
HepaspelleHHble OTHOCUTENbHO MPOW3BOLAHOW, YypaB-

HeHUst Jonyckawlwme MOHWXKEeHUs nopsaka, MeTof
W30KMWH
2.2 3apgaya Kowwm MpoBepka ycnosuit TeopeMbl Kowwm-MNukapa B nonoce | https://edu.vsu.r

n nokanbHon Teopembl Kowwn-lNukapa. OueHka no-
rpewHoctn.  llocTpoeHne uHTerpanbHOM BOPOHKMW.
lMpoBepka CBOWCTB onepartopa caBura, MOCTPOEHMUS
oneparopa casura.

u/course/view.p
hp?id=9665




23 JInHenHbIe cuctemsl JIHelHble cucTeMbl C MOCTOSIHHBIMK Ko3adbduumeHTa- | https://edu.vsu.r
MK, dyHOamMeHTanbHble MaTpuulbl, NUHENHble ypaB- | u/course/view.p
HEHWs1 C MOCTOSIHHBbIMU KO3dhdMuMeHTamu. hp?id=9665

2.4 YcTonumnBocTb YcTonumBocTb Mo onpegenexHue, yctonumsocTb no | https://edu.vsu.r
nepBoMy npubnwkeHuto, kputepuii MNypeuua, ocobble | u/course/view.p
TOYKU NNHENHBIX ABYMEPHbIX CUCTEM. hp?id=9665

3. llabopaTopHble 3aHATUSA

13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Bugbl 3aHATWI (KONIMYECTBO YacoB)

Ne HavnmeHoBaHue Tembl CaMocTosTenanas

n/n (pasgena) gucumnnuHel | Jlekumu MpakTuueckme | JlabopatopHble pa6ota Bcero
OnemeHTapHas Teopusi. 18 20 32 70
3agava Kown. 16 14 22 52
JInHenHbIe cUcTeMsI. 18 20 32 70
YCTOMYMBOCTb 16 14 30 60
Utoro: 68 68 116 252

14. MeToan4yeckue ykasaHusa Ans ody4yaromnxca no 0CBOEHNIO ANCLUNIIUHbI

B npouecce npenogaBaHus AUCUMNIIMHBI UCMONb3YIOTCA TakMe Buabl y4ebHon paboTsl,
KaK Nnekummn, npakTuyeckne 3aHSaTUs, a Takke pasnnyHble BUabl CaMOCTOATENbHON paboTbl 00y-
Yalowmnxcsa. Ha nekumsax pacckasbiBaeTca TeOpeTUYEeCKUn MmaTepuarn, Ha NpakTU4ecKnx 3aHATU-
SIX peluarTcsa 3aga4vm no TeopeTndeckoMy Matepmarny, NpoOYUTaHHOMY Ha NeKuusiX.

CamocTosTenbHas yyebHasa geaTenbHOCTb CTYAEeHTOB npeanonaraeTt BbINOfIHEHNE crie-
AyLWmMX 3adaHni:

1) camocToATENBHOE M3yYeHue y4ebHbIX MaTepuanoB no pasgenam 1-4 ¢ ncnonb3oBsa-
HMWEeM OCHOBHOW W AOMOSIHUTENBHOW NuTepaTypbl, MHHPOPMALMOHHO-CIPABOYHbLIX U MOUCKOBbLIX
cucTem;

2) NOArOTOBKY K TEKYLMM aTTecTaumsam: BbINOSIHEHWE OOMALUHUX 3a4aHun, CaMOCTOS-
TenbHOe OCBOEHME MOHATUMHOrO annapara no Kaxgoun Teme.

Bonpocbl NEKUMOHHBIX 1 MPAKTUYECKNX 3aHATUN 0BCY)KOAKTCA Ha 3aHATUAX B Buae yCT-
HOro onpoca — MHANBUAYanbHOro 1 poHTanbHoro. MNpu NoaroToBke K NEKUMOHHBIM U NpakTu-
YECKUM 3aHATUAM, O0By4aloLUMCSa BaXXHO MOMHUTbL, YTO UX 3adadva, oTBevasi Ha OCHOBHbIE BO-
NpoCbl NsfiaHa 3aHATUSA W OONOJSTHUTENbHbBIE BONPOCHI NpenofaBaTtensd, nokasaTb CBOW 3HaHUSA U
Kpyrosop, yMeHue JiormMyeckm nocTpouUTb OTBET, BrageHuMe matemaTUdeckum annapatom u
WHble KOMMYHUKaTMBHbIE HaBblKW, YMEHWE OTCTamBaTb CBOK NMpodeccnoHarnbHyo nosuyuio. B
X0[e YCTHOro onpoca BbISBASAKTCA AeTann, KOTopble MO KakMM-TO NpUYnHaM okasanucb Heaoc-
TaTOYHO OCMbICIIEHHBIMY CTyAEeHTaMu B Xxoe Y4ebHbIX 3aHATUIA. TeM caMbiM OMpPOC BbINOHAET
BaXKHeMnLwune obyyatoLLyto, pa3BMBatoLLYO0 U KOPPEKTUPYHOLLYIO (DYHKLUUK, NO3BONSET CTyAeHTaMm
yyecTb HegopaboTkn 1 n3bexartb UX NPU NOAFOTOBKE K NPOMEXYTOYHbIM aTTeCTaLMSAM.

Bce BbINoONHsieMble CTyAeHTaMM CaMOCTOSATESNbHO 3adaHus nogrnexaT nocrneayroLen
npoBepke npenogasaTenemM. PesynbTaTbl TEKYLIUX aTTeCTaUNA y4NTLIBAOTCA NpenogasaTeriem
npu NpoBeLeHNM MPOMEXYTOYHOMN aTTecTaumm (3 ceMecTp — 3a4€T, IK3aMeH).

B cnyyae HeobxoaumocTn nepexofa Ha ANCTAHUMOHHBIA PEXMM 00yYeHUs UCnonb3yeT-
cA 3IIEKTPOHHbIN KypcC «AdndpdepeHumansHble YpaBHEHUA» (URL:
https://edu.vsu.ru/course/view.php?id=11906) Ha nopTane «ONEeKTPOHHbIN yHuBepcuTeT BIY».

15. Nepe4yeHb OCHOBHOM U AONOJIHUTENILHON NUTEpPaTypbl, PeCYypCOB UHTEPHET, Heob6Xxo-
OUMbIX ONA OCBOEHUA ANCLUUNIIUHBI (crnucok numepamypbl oghopmrisemcesi 8 coomeemcemeuu ¢ mpebo-
eaHusamu MOCT u ucrnionb3yemcsi obw,asi Ckeo3Hasi Hymepauyus 01 ecex 8udo8 UCMOYHUKO8)

a) OCHOBHag nuteparypa:

Ne n/n NcTOYHMK
BopoBckux A. B. Jlekuun no 06bIKHOBEHHBIM AudpepeHumnansHbIM ypaBHEHUAM : [y4ebHuK] /
1. A.B. boposckux, A.W. lNepos .— 2-e nsg., ucnp. n gon. — BopoHex : N3gatenscko-
nonuvrpadguyeckmii LeHTp BopoHexXCcKoro rocygapcteeHHoro yHusepcuteTa, 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. ®. CoopHUK 3aaay no anddepeHymnanbHbeiM ypaBHeHuam / A.®. dununnos .—

2. M. ; Mxesck : PXI, 2000 .— 174 c.(v npegbigywime nsgaHuns)

AnddepeHumanbHble ypaBHeHUS: NiaH nabopaTopHbIX 3aHATUN (UICNpaBMeHHbIN U Jopabo-

3. TaHHbIN) : MeToamdeckne ykasanus / N. ®. NlexxeHuHa, J1. I1. MeTtpoea, W. H. MNMpsiagko .— 36 BI'Y
— CBoboaHbIn goctyn 13 untpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

OndpdepeHumnanbHble ypaBHEHMS : MaTepuarnsl K NepBon attectaumm : yuebHoe nocobue ans

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

HbIV AocTyn n3 nHtpacetun BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OndbdepeHumnanbHble ypaBHEHMS : KOHCMEKTbI NEKLMI, BONpock! U 3agayn. Y. 1. SnemeHTap-
5. Haga Teopus / N.H. Mpsaako, J1.MN. NeTtposa .— 36 BI'Y — CBob6oaHbI AocTyn n3 nHtpacety By
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OnddepeHumnanbHblie ypaBHEHMS [QNEKTPOHHBIA Pecypc] : KOHCNEKThI NTEKLUIA, BOMNPOCHI U 3a-
6. aauu. Y. 2. 3agaun Kowwm /W.H. Mpsagko, J1.T. MeTtpoea - 3b BI'Y.— CB0OOAHLIN JOCTYM U3 UH-
Tpacetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OundbdepeHumanbHble ypaBHEHUS: KOHCNEKTbI NEKUMA, BONPOChl U 3agaHus. Y. 3. JInHenHble

7. ypaBHeHus / cocT. /J1. . MNMeTtpoea, W. H. MNMpsako .— 36 BI'Y.— CBob6oaHbIA AOCTYN N3 HTpa-
cetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OundbdepeHumanbHble YpaBHEHWS: KOHCNEKTbI NEKL A, BONPOCHI 1 3agaHus. Y. 4. YCTONYMBOCTb
8. / . H. Npsigko, J1. . MeTpoea .— 3b BI'Y.— CBoboaHkI gocTyn U3 untpacetn BIry
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

6) fononHuUTeENbHasa NuTeparypa:
Ne n/n McTOYHMK

INemposckut U. I'. Jlekyuu no meopuu 0bbIKHOBEHHbIX dughchepeHyuarnbHbIX ypasHeHul :

9. Y4yebHuk 0ns cmyd. mex.-mMam. crieyuansHocmel yH-mos / W.I". [Nemposckudi ; 100 ped. A.L.
Mbiwkuca, O.A. OnetiHuka .— M. : N30-e0 Mock. yH-ma, 1984 .— 295 c.

KpacHocenbckuii M. A. Onepamop cdguea no mpaekmopusim OugbghepeHyuanbHbIX ypasHe-
Hul / M.A. KpacHocenbckuli .— M. : Hayka, 1966 .— 331 ¢

IloHmpsizuH JI. C. ObbikHOBeHHbIe dugbghepeHUuarnbHble ypasHeHUs : y4ebHUK Orisi cmyo.
mam. cney. yH-mos / J1.C. lNoHmpsiauH .— 5-e u3d. — M. : Hayka, 1982 .— 331 ¢

TuxoHog A. H. [lucbcbepeHyuarnbHble ypasHeHus : YuebHuk dnsi cmyd. 8y3o8, obyu. rio criely,.
12. "®usuka” u "lpuknadHas mamemamuka”/ A. H. TuxoHos, A. b. Bacurnbeesa, A. I'. CeewHUKO8
.— 3-e u3d. — M. : Hayka : ®usmamnum, 1998 .— 231 c.

10.

11.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duumnansHble pecypchbl MHTEPHET):
Ne n/n Pecypc

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

1 OGpasoBaTtenbHbIv nopTan "OnekTpoHHbIN yHuBepcuteT BIy”

* BHauvane ykasbiBawotca OBC, ¢ koTtopbiMm wmmeloTca pgoroBopa y BIY, 3aTem OTKpbITble 3NEKTPOHHO-
obpaszoBarernbHble pecypcbl, OHNanH-kypcbl, AYMK

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekomeHOayuu, nocobusi, 3adaqyHuKku, Memooudeckue yKa3aHusi 0 8bIMOSTHEHUIO MpakK-
muydecKkux (KOHMpPOrbHbIX), Kypcosbix pabom u dp.)

Ne n/n NcToYHmK
BopoBckux A. B. Jlekumm no o6bIKHOBEHHBIM AnddepeHumansHbiM ypaBHEHUAM : [y4ebHuK] /
A.B. boposckux, A.W. MNepos .— 2-e n3a., ucnp. n gon. — BopoHex : N3gaTtenbcko-

= nonurpaduyecknii LeHTp BopoHexckoro rocynapctBeHHOro yHmsepcuteta, 2014 .— 548 c.
5 PununnoB A. ®. C6opHUK 3aaay no anddepeHymnansHbiM ypaBHeHnam / A.®. dununnos .—
) M. ; Uxesck : PX[, 2000 .— 174 c.
OnddepeHumnanbHblie ypaBHEHMS: NnNaH nabopaTopHbIX 3aHATUI (MCNPaBIEHHbIA 1 Aopabo-
3 TaHHbIN) : MeToamdeckne ykasanus / N. ®. NlexxeHuHa, J1. I1. MeTtpoea, W. H. MNMpsgko .— 36 BI'Y

— CBoboaHbIn goctyn 13 uHtpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.
4. IOnddepeHumnanbHble ypaBHEHMS | MaTepuarnbl K NepBON aTTecTauunm : ydyebHoe nocobue ans



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.®. NlexxeHnHa [n ap.] .— BopoHex : JIOI BI'Y, 2006 .— Csoboa-
HbI gocTyn n3 nHTpacetu BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OnddepeHunanbHble ypaBHEHMST : KOHCMEKTbI NIEKLMIA, BOMpOCk! U 3agayn. Y. 1. DnemeHTap-
5 Hasa Teopus / V.H. Mpsako, J1.IN. NeTtposa .— 36 BI'Y — CeobGogHbIM AOCTYN 13 nHTpacety BIyY
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OndpdepeHumnanbHblie ypaBHEHMS [QNEKTPOHHbIA Pecypc] : KOHCNEKTbI NEeKUUN, BONPOCH! 1 3a-
6. aauun. Y. 2. 3agaun Kowwm /W.H. MNpsagko, J1.1. MeTtposa - 3b BI'Y.— CBo60AHLIN JOCTYN U3 UH-
Tpacetu 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, W. H. MNMpsaagko .— 36 BI'Y.— CBo6oaHbIN 4OCTYN N3 MHTpa-
cetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OnddepeHunansHble ypaBHEHMS: KOHCMEKTHI NEKLMIA, BONPOCh! U 3agaHud. Y. 4. YCTOMYMBOCTb
8. [ WN. H. Npsgko, J1. . MNMeTpoea .— 3b BI'Y.— CBoboaHbIn gocTyn U3 untpacetn BIry
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

17. O6pa3oBaTesfibHbleé TEXHONOINMU, UCNONb3yeMble NpPU peanusauum y4yebHon aucumn-
JNINHBbI, BKMOYasaA AUCTaHUMOHHbIe obpa3oBaTenbHble TexHosnorum (OOT), aneKkTpoHHoe
ob6y4eHue (30), cmewaHHOe 06y4eHue):

NHdopMaumoHHaa nekumsi, NpakTuyeckoe 3aHATUe, Nekumsi-Bu3yanusauus, npaktnyeckoe 3a-
HSATME B (bopmMe Npe3eHTaLunmn, CaMoCTOSATENbHOE N3YyYeHNe NEKLMOHHOIO MaTepuana Ha OCHO-
BE npeanaraemblX 3MEKTPOHHbIX y4eOHMKOB, NpakTUYeckoe AoMallHee 3adaHune, KOHTPOSbHas
paboTa, 3Kk3ameH

18. MaTepuanbHO-TeXHMYeCKoe ob6ecnevyeHne AUCLUMNNHLI: Y4yebHasa ayautopus ans npo-
BeOEHNS 3aHATUI NEKLMOHHOIO M CEMUHAPCKOro TWMa, TEKYLLEro KOHTPONS U MPOMEXYTOYHOMN
aTTecTaumu; cneumannsvpoBaHHas mebenb.

19. OueHoO4HbIe cpeacTBa ANA NPOBeSEHUA TEKYLEeN 1 NPOMEXYTOYHON aTTecTauum

MopsiaoK OLEeHKM 0CBOEHMS 0D0yYatoLmMMmcst y4eGHOro MaTepurana onpeaensieTcs co-
AepXKaHvueM criefyoLwmx pasaenos AUCLUMNIIMHDI

Ne HaumeHoBaHue pasge- KoMne- WHamnkaTtop(bl)
n/n | naAucumnnnkel (Moay- TeHus(n) AOCTUXEHNSA OueHouHble cpeacTBa
ns) KOMNeTeHLun
JnemMeHTapHas OMK-1 OnK-1.1
1. | Teopus OnNK-1.2 KM — koHTponbHas pabota 1
OrllK-1.3
3apaya Kowin OnK-1 OrkK-1.1
2. OrnK-1.2 KM — koHTponbHas paboTta 1
OlK-1.3
JInHenHble cuctemsl OMK-1 OriK-1.1
3. i OrK-1.2 KM — koHTponbHasi paboTa 2,
OlK-1.3
YcTonumBocTb ONK-1 OrkK-1.1
4, OrK-1.2 KWM — koHTponbHas paboTta 2
OrlK-1.3
lMpomexyToyHasa aTTecTaums lNepeyeHb BONpocoB
dopmMa KOHTPOIs — 3a4€T U IK3aMeH I'IpaKqueCKoe 3agaHue

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAMYeCcKMe mMaTepuanbl, onpeaenswowme npo-
ueaypbl OLeHUBaHUA

20.1 TeKywmn KOHTPONb 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

Tekywas atrectaums NpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O Tekyllen aTTecTta-
umm obyyaroumxcs no nporpaMmmam BbicLLero obpasoBaHus BOpOHEXKCKOro rocygapCTBEHHOMO
yHUBepcuTeTa.

Tekywasa atrecraums NPpoBoAMUTCSA B (pOpME KOHTPOSbHbIX paboT, npe3eHTauun u npo-
BEpPKM AOMAaLLUHEro 3agaHus, cogepXaHue KOTopbiX NpuBeaeHo Hxke. [lomalluHee 3agaHue Bbl-
NOJSTHAETCA KaXablM CTYAEHTOM CaMOCTOATENBHO 1 0B6CY)KAaeTCsa Ha cneayoweM 3aHATUN.
CTyOeHTbl TPEHUPYIOTCA JOMa CTPOUT MNosfe HanpaBieHU C NOMOLLIBbIO MPUKNagHbIX NakeToB
UM co3garoT CBOU NPOrpaMmbl U AEMOHCTPUPYIOT pe3ynbTaTbl HA 3aHATUM. B xo[e KOHTpOnb-
How paboTbl obyyatowemycs Bolgaetca KMM ¢ npakTtnyecknm nepevHeM 3agaHuni n npeanara-
eTCH pelnTb AaHHble 3aaaHus. B xoae BbINOMHEHNS 3a4aHUI HENb3s1 NOMNb30BaTbCHA CPEACT-
BaMu CBA3N (BKNtovasi ceTb VIHTEPHET), HO MOXHO NONb30BaTbCA NOOBLIMU NEYaTHLIMU U PYKO-
NMUCHLIMW MaTepmnanamMmm, orpaHmyeHne no spemeHn — 90 aCTPOHOMUYECKUX MUHYT.

1. MNMepeyeHb AomalLHWX 3a4aHni NpuBeaEH B MeToaudke “ Jupgepenyuanvuvie ypasne-
HUSL: NAAH 1A00PAMOPHLIX 3AHAMUL (UCNPABTIEHHIL U OOPADOMAHHBIN): MemoouyecKue YKa3anus ~

2. NpuMepbl KOHTPOSbHBIX paboT
Mpumep KOHTpoONbHOM pa6oTbl Ne 1
PewnTb ypaBHEHUSA
1.y’ — y* cos x = ytgx
X
3. (X + Yy +y)dx+(2xy +x+¢e”)dy =0

2. (x—ycos X)dx + X COS
X

4.3y" =y’ +y

5. MNokaxnte, YTo 3agada Kowm
x'= (tgt)sin(t+x), x(0) =0

VA
MMeeT Ha nHTepBane _E,E €O0NHCTBEHHOE peLleHune.

Mpumep KOHTpONbHOM paboTbl Ne 2

1. Hantn Bce nonoxeHusa paBHOBECUS U UCCreaoBaTh UX Ha YCTONYNBOCTb
x=(x+1)(y-1),
{y =Xy +2.
2. HanTtu yacTtHoe pelueHve ypaBHEHUS
vy 14y 47y 46y +2y ="
N uccnegoBaTb €ro Ha YCTOMYNBOCTD.
3. PelunTb ypaBHeHUe

y(5) _ 2y(4) + 2ym_4y”+ yr_ 2y — O
4 3. Pewntb cuctemy:



X'=3y—x+4t,
y'=3y—-x+2

n HanTn G, (ZJ
0
0

5. [Ing cuctembl NIMHENHBIA YPaBHEHUA ONPeaenuTb TUM 0COBON TOYKM, NOCTPOUTL ICKN3 ha30oBOro
nopTpeTa, onpeaenuTb HanpasneHus: ABWKEHUS

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

KpuTepum oueHnBaHna KoMmneTeHuunin YpoBeHb chop- LLikana oueHokK
MUPOBaAHHOCTU
KOMMNeTeHLM
O6yyatowuniics B NONHOM Mepe yMmeeT Knaccnuduumpo- [MosbiweHHbIL OTIIMYHO
BaTb ypaBHEHUSA N NPUMEHATb OCHOBHbIE METOAbI pe- ypogeHb
LIEeHNs1 OObIKHOBEHHbIX andbdepeHumnarnbHbIX YpaBHEHUN
N NX cuCTeM; BnageeT HaBblkaMyU MOAENMPOBaHNS Npak-
TUYECKMX 3agdad audpdepeHumnanbHbIMU YPpaBHEHUAMU U
nccnegoBaHUs CBOMCTB peLlEHNn 0ObIKHOBEHHbIX And-
depeHumanbHbIX YpaBHEHUI U X CUCTEM. BepHO BbI-
NOMHeHbI BCe 3afaHns KOHTPONbHON paboThl.
Obyuatowminca B uenom ymeeT KnaccuuumpoBaTb basoeniti XOpoLuo
ypaBHEHMS U NPUMEHSITb OCHOBHbIE METOAbI PELLEHNS ypogeHb
06bIKHOBEHHbIX AUddepeHLmanbHbIX YPaBHEHUI 1 UX
CUCTEM; BNageeT HaBblkaMn MOAENUPOBaHUSA MpakTuye-
CkMx 3agad anddepeHumnanbHbIMU ypaBHEHNAMN N UC-
CnegoBaHUs CBOMCTB peLleHnin 06bIKHOBEHHbIX andde-
peHUManbHbIX ypaBHEHUA N NX cucTeM. B pelueHnsax
AOMNyLLEHbl He3HaYUTEeNbHbIE OLUMOKN NN NPaBUNbHO
BbINOSIHEHbI YETLIPE W3 NATU 3aLaHUN.

OOyuatowmica oparmeHTapHo cnocobeH knaccudpuun- | Mopozoesid yOooBneTBopu-
poBaTb ypaBHEHMS U NPUMEHSATL OCHOBHbIE METObI ypogeHb TEMNbHO
peLleHns 00bIKHOBEHHbIX AMddepeHLmanbHbIX ypaBHe-
HUM N UX CUCTEM, HE YMEET uccrnegoBatb audydepeH-
UnanbHble ypaBHEHUSA UK AONYCKaeT CyLeCTBEHHbIE
owmnbkn. B pelueHnax gonyLieHbl CyecTBEeHHbIE
OLUMBKM UIM NPaBUITbHO BbIMOSTHEHbI TPU U3 NATU 3a-
AaHnn

Obyuarowmincs AeMOHCTPUPYET OTPbIBOYHLIE, (bparmeH- - HeynoBneTBOpU-
TapHble 3HaHUs, AoMnycKaeT rpybble ownBKK. TENbHO

20.2 NMpomexyToyHasa aTrecTaums

[MpomexyToyHas aTTecTaums No AUCLMNIIMHE OCYLLECTBASIETCA C NOMOLLBIO CreayoLmx oue-
HOYHbIX CPeaCTB:
CobecedosaHue no aKk3ameHaUuUOHHbIM bunemam



3a4eT cTaBUTbCS MO pesyribTaTaM KOHTPOSbHbIX pador.

NeNe n/n
TeMbl K TEKyLLIEN aTTecTaLmmn (9K3aMeHY)
1. OcHoBHbIE onpeaeneHus.
2. Teopema 06 ypaBHEHWM C pa3geneHHbIMU NEPEMEHHbBIMU.
3. YTBepxaeHne 06 obliem peweHun JI0Y.
4. Csonctea pewieHun J1Y.
5. YTBEepXaeHue 0 pasnnyHbIX TPAKTOBKaX CUMMETPUYHOTO YPaBHEHWS.
6. Teopema 06 nHterpmposanum YI[.
7. Mpu3Hak nonHoro anddepeHumana n anroputMm HaxoxgeHus MNo.
8. YpaBHeHue konebaTenbHOro KOHTypa.
9. MaTtemaTtnyeckas MOLENb CUCTEMbI «KXULLHUK-KXEpPTBay.
10. YpaBHeHMe MasTHMKa.
11. MeTtog n3oknuH (npumep).
12. MeTtog nomaHbix Qunepa (npumep).
13. dopmynupoBka TeopeMbl Kowm—Tukapa.
14. Jlemma 06 3KBMBaNEHTHOM MHTErparbHOM YpaBHEHUM.
15. OnpepneneHune nocneaoBaTernbHbIX NPUONMKEHUNA.
16. Jlemma o cbnuxeHun
17. Jlemma o cxogumocTu
18. OueHka norpeLHocTy
19. Jlemma o cxoanmocTun
20. dopmynupoBka TeopeMbl Kown—lukapa ¢ nepemMeHHon KoHCTaHTon Jlvnwuua.
21. dopmynnpoBka nokansHon Teopembl Kown—llukapa.
22. Teopema Kowun—Irukapa ans ypaBHeHUs n-ro nopsigka.
23. dopmynnpoBka TeopeMbl [leaHo; UHTerpansLHas BOpOHKa.
24, Teopema Kown—lrkapa anst KOMNNEKCHON HOPMaribHOM CUCTEMBbI.
25. Oneparopa casura ansa (HC) n (HAC).
26. Teopema 06 OC ans JIOC.
27. Teopema o cTpykType MHOXecTBa peweHui JTOC.
28. YT1BepxaeHue o peweHusax n OC gna NC.
29. Teopema o dcp JTAOC.
30. Teopema 0 BblaeneHmn BELLECTBEHHbIX PELUEHUN.
31. CepeHune ypaBHEHUS N-ro nopsgka K CUCTEME.
32. O6uwee pelwenune JIHYN.
33. Teopema o dcp JTAOYN.
34. OcCHOBHbIE onpeaeneHns Teopum YCTOMYNBOCTMU.
35. YTBEpxaeHue o NnpuBegeHHON CucTeme.
36. Kputepumn yctonumnsoctu J1C
37. Kputepumn yctonumnsoctu JICTK.
38. Kputepun Nypeuua.
39. Kputepuit Muxarninosa
40. Teopewma JlanyHoBa 06 yCTONYMBOCTU NO NEPBOMY MPUBNNKEHWIO.
41. Teopema JlsinyHoBa 0 HEYCTONYMBOCTU NO NEPBOMY NPUBIVKEHMIO.

MpuMepbl NpakTUYeCKUX 3a4aHUIN Ha IK3aMeHe

1. ccnepgynTe Ha yCTOMYMBOCTL HyneBoOe pelleHne auddepeHumanbHOro ypaBHeHus,




X
ecriv onepartop CABWra Anst Hero 3aaaeTcst opMyron g, X, = TO te [1, +oo)

2. BepHo nu cnepytollee yTBepxkaeHve: ecnv ypaBHeHne X' = f (t, x) €CTb CINeACTBME YpaBHEHUS

X'=g (t, x) , TO ntoboe peLLeHne NepBoro ypaBHeHUs ABNSETCA pelleHnem BToporo? A Hao6opoT?

KOHTpOnbHO-M3MepuTenbHble MaTepuarbl MPOMEXYTOYHOW aTTecTauumn BKITYaT B cebsa TeopeTude-
CKMe BONPOCHI, NO3BONAOLLNE OLLEHUTb YPOBEHb NOSTYYEHHbIX 3HAHUIW U NPaKTUYecKoe 3adaHune, No3Bo-
nsawee oOUeHUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHU K HaBblkoB. KM cogepxuT OBa TeopeTunye-
CKMX BOMpOca 1 04HO npakTnyeckoe 3agaHue. o xenaHuio obyyatoLlerocs npaktmyeckoe sagaHve Mo-
XeT OblTb 3aMEeHEeHO Ha crneayiollee 3aaHune, BbINOfHAEMOe B TeYEHNE CeEMECTpa: HauTK NpakTuye-
CKyl0 3agady, CBOASALYOCS K AuddepeHunansHbiM ypaBHEHUAM U NPEACTaBUTb €€ KOMMbIOTEPHYO MO-
Aenb.

YpoBeHb
KpuTtepun oueHMBaHNs: kKoMNeTEHLNI cchopmmpo- Llkana oueHok
BaHHOCTU
KOMMNeTeHLMM
Obyyarowuticss 8 nonHoU mepe enadeem meopemudeckumu ocHosamu | [loebitueHHbIl Ominu4yHo
aUCL(UﬂJ'IUHbI, ymeem cesda3amsb meopuro Cc ﬂpaKmUKOlj, ypoeeHb
Knaccuguyupogamps ypasHEHUs U [PUMEHSIMb OCHOBHbIE
mMemoldbl  pewieHusi  OBbIKHOBEHHbIX  OughbghepeHyuanbHbIX
ypasHeHul u ux cucmem; eriadeem HagblKamu MoOesiuposaHusi
npakmudeckux 3aday OuchhepeHyuanbHbIMU YypasHeHUSMU U
uccredosaHusl ceolicme peweHul 0ObIKHOBEHHbIX

ougbgbepeHyuanbHbIX ypasHeHUU u ux cucmem.

Obyyarowutics enadeem meopemudecKuMU OCHO8aMu QUCUUNITUHBI; 8 Gaszoeniti Xopouwio
uesriom, ymeem ced3amb meopuro (o I'IpaKmUKofl, ypogeeHb
Knaccuguyupogamps ypasHEHUS U MPUMEHSIMb OCHOBHbIE
mMemoldbl  pewieHUsT  OBbIKHOBEHHbIX  OughghepeHyuanbHbIX
ypasHeHul u ux cucmem, gnadeem HasblkamMu MOOesIupo8aHUs
npakmudeckux 3aday OuchhepeHyuanbHbIMU YpasHEeHUSIMU U
uccrnedosaHusl ceolicme peweHul 0ObIKHOBEHHbIX
ougbgbepeHyuanbHbIX ypasgHeHUU u ux cucmem, HO Ooryckaem
He3HayumesibHble  OWUubKU, Hemo4YyHocmu, UCrbimbigaem
3ampyOHeHUs npu peuweHuU npakmu4eckux 3aday

lMopozoeniti Yoosnemsopu-
Obyuvarwutica 4Yacmu4Ho esadeem meopemuyecKkuMmu ocHosamu YpPO8EHb mersibHO
ducuunnuHbl, pacMeHmapHo criocobeH Knaccuguuyuposams
ypasHeHuUss U [PUMEHSIMb OCHOBHbIE Memodbl PeLeHUs
06bIKHOBEHHbIX OubhepeHyuarnbHbIX ypasHeHul U Ux cucmem,
He ymeem uccnedosamb OughghepeHuuabHble ypaeHeHUs unu
donyckaem cyujecmeeHHble oWubKU, He ymeem c8513amb Meopuro C
rnpakmukod.

Obyuyarowutica O0eMOHCmpupyem Ompbi8OYHbIE, (bpacMeHMapHbIe - Heydosnemsopu-
3HaHus, doryckaem 2pybbie owubKu. meJibHO

20.3 PoHA OLEHOYHbIX cpeacTB CHPOPMMUPOBAHHOCTU KOMMETEHUUW CTYAEHTOB, PeKo-
MeHAyeMbIW ANna NpoBeAeHUA AUMarHOCTUYeCKuxX pabort

1) 3aKkpbITble 3agaHug (TecToBble, cpeaHUN YPOBEHb CIOXHOCTHN):
1. Beenenue mapamerpa P = ¥' peKOMEHIYETCS [T PEILEHUS yPABHEHMUS

OTBET: 1)



Pemenue: Beenenne napamerpa ¥ = ¥' peKOMeHyeTcs Ul PEIeH s ypaBHEHHUs TIEPBOro MOpsAIKa He-
pa3penIeHHOro0 OTHOCHTEIBHO IIPOU3BOIHOM, B CIydae, KOraa Pa3pellnTh €ro OTHOCUTENLHO IPOM3BO/I-
HOM CJI0KHO, HO MOKHO IIpeACcTaBuTh B Buge: ¥ = f(x,v") nmx = f(v,v').
Dy=+x—siny +y
2)y' = yyfx — sin x + 2y°?
3)y' =xsiny
2. YacTHble pelleHus, Kak1X ypaBHEHU MOTyT BbITb HallAeHbl TONbKO MeTOL0M BapuaLMi NPOU3BObHbIX MO-
CTOSIHHbIX?
OtBet: 1) n 3)

PeweHue: JInHeHOe HEOAHOPOAHOE YPaBHEHWE, MPaBas YacTb KOTOPOro He MMEET CrneLmanbHbIi Bua, pe-

4 p—
WwaeTcA TO/IbKO METOAOM BapuaLnn Npon3BOJIbHbIX MOCTOAHHDbIX. I'IpaBaﬂ 4aCTb ypaBHEHUA y + 4y - 2tgXl/l

X

x?+1

y'=2y'+y=

He cneunanbHOro enaa, NO3TOMYy UCNONIb3YETCA METO4 Bapuaunm Nnpon3Bo/ibHbIX NO-

CTOAHHDbIX.

1) y" + 4y = 2tgx

2) Y +2y —3y=x%"
eX
x* +1
4) Y -9y = e®* cos x

3) V' -2y'+y=

- y"—5y"+4y =0
3. [nAa nuHeiHoro ogHopoaHOro AnddepeHUManbHOro ypaBHeHUsA byHAaMeHTaNbHYIO CcuC-
TemMy pellieHnin 06pasytoT GyHKUMN...
Oteet: 1) n 4)

” ’ _
PewweHue: [lna AMHENHOrO 0AHOPOAHOMO AnddepeHLmMansHoro ypasHeHua Y Sy'+4y =0 KOPHM Xapak-

TEPMCTMYECKOro YPaBHEHUA UMEIOT BUA, A =4y 4 =1 Takxak KOPHW NPOCTble AelACTBUTENbHbIE, TO PYH-

. _ AhX _ adX
JaMeHTaNbHaA CUCTEMA pelleHNN MMEET BUA, y1 =€ 7] y2 =€ . CooTBeTCTBEHHO ANA Halwero cay4vaa

4
y,=e", y,=¢

1)y =e"
2)y=e>"
3)y =e*
4) y=¢e”

4. [ina Kakoro ypasHeHWa GyHKuma 1 =€’ ABnseTca MHTerpupyloLem MHoXuUTenem ?
OtBerT: 3)

Pewenue: Hnmeepupyrowum muodxcumenem OJist ypasHeHUs: P(x, y)dx+Q(x, y)dy =0 , HA3bIBAETCS Ta-
kast pyHKua (X, y)# 0, mociie yMHOXKEHHsI, Ha KOTOpYIo nuddepeHImanp-Hoe ypaBHEeHHEe Tpeodpa3yeT-

csl B ypaBHEHHE B MONHbIX auddeperunanax. [pu ymuoxkernn COSXAX—(y —sin x)dy =0yy =gV

ToTydaeM ypaBHEHHE B MOTHBIX Auddepenimanax € €0 xdx —e”(y —sin x)dy =0



1) xydx+ 1+ x*)dy =0
2y yox—(y*+3x)dy=0

3)cos xdx — (y —sin x)dy =0
5. Kakue n3 nepeuyncieHHbIX ypaBHEHUIM ABASIOTCA YpaBHEHUAMM B NOJHbIX AuddepeHumnanax?

OtBet: 3) n 4)

oP  o0Q

Pewenue: Ypasnenue euoa P(x, y)dx+Q(x,y)dy =0 4 KOMOPO20 6bINOIHAEMCA oy —  ox ABIA-
emcsl ypasHeHuem 6 NoHbIX oughghepenyuanax.
1) y'—y* cos x = ytgx
2) (x— ycosl)dx+ xcosldy =0
X X

3) (X + Y+ y)dx+ (2xy + x+e')dy =0
4) ycos xdx—(2y—sinx)dy =0

2) OTKDbITbIE 3a4aHUg (TECTOBbIE, MOBbLILLIEHHbLIN YPOBEHb CITIOXHOCTU):
1. Onpenenuts TUIT 0COOOM TOYKU CHCTEMBI

x' =x
"=2x—vy

Omeem: ceono
Pewenue: Hatioem konu xapaxmepucmuuecko2o ypaeHeHus.:

55 l=a-aci-n

(1-A)(-1-A)=0,4,=1=0, I, =—1 < 0. CnegoBaTenbHO, 0c0b6as TOYKa CEIJIO.

2. OmpenenuTs TAT 0CO00W TOYKH YpaBHEHUS
dy 2x-—y
dx x— v
Omeem: yenmp
Pewenue: natioem xonu xapaxmepucmuueckozo ypasHeHusl.
1—4 -1
=(1-A)(—-1-4 2,
A=+1 =0, 4, = %i. CaenosarensHo, 0co0ast TOYKa IEHTP.

3. MHccnenoBaTh Ha YCTOWYMBOCTH HYJIEBOE PELICHUE YpaBHEHUS

Z}Fm + }FH + E}Fl’ +3y=0
Omeem: Heycmou4ugo

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

.. 2 3
Brruucium e€ riiaBHble AMaroHanibHble MUHOPBL: Ay = 2 = 0,A,= ‘2 1‘ = —4 =2 0. CnemoBaTeIbHO, T10

kpureputo Payca-I'ypeuna HyneBoe penieHue HeyCTONYUBO.
4. OrnpenenuTs TUIl YpaBHEHUS



y'=Yny-Inx)
X
Omeem: 00HOPOOHOE

' y
Pewenue: Ypasnenue suda Y = f(;j wm POGY)AX+Q(X, y)dy =0 , KOTOpOE HE€ U3MEHSETCS NpuU

OI[HOBpGMCHHOﬁ 3aMCHEC «X)> Ha «kX» n «y» Ha ((ky», Ha3bIBACTCs OJHOPOJHBIM.
5. VYxkazarh HauboJbLIee enoe A, MPH KOTOPOM aCHMIITOTHYECKH YCTOMYHBO HYJIEBOE PEIIEHUE CHCTE-
X =ax+y+x%,
MBI 2
y'=x+ay+y

Omeem: -2
. a
Pewenue: Matpuiia IMHeapu30BaHHOM CUCTEMBI UMeeT BUJT A = . . CocTaBUM XapakTepucTHye-
a

CKOE ypaBHEHUE:
a—A 1
=(a—Al{a—4) —1,
R EICRRICE)
(A—a)*—1=0, 4, =a+1,4;, =a—1.][n1 acHMOTOTHYECKOE YCTONYMBOCTU KOPHH XapaKTEePH-
CTHYECKOI0 ypaBHEHHMS JOJDKHBI ObITh OTpHLATebHb: @+ 1 << 0.

Kputepun n wkanbl oueHnBaHua 3agaHum ®0C:

1) 3apaHuga 3akpbIToro Tvna (BbI6OP 0AHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

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

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

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

e 2 6anna — Bce COOTBETCTBUSI ONpeaeneHbl BEPHO;
e 0 6annoB — xoTsa 6bl 0OAHO CcONOCTaBfEHNE onpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

5) 3agaHug oTkpbITOro T1na (4mcno):

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

3apaHusa pasgena 20.3 peKkoMeHAYIOTCA K UCNOJMIb30BaHUIO NPU NpoBeAeHUN AUarHocTu-
YeCKMX paboT € uenbi OLEHKU OCTaTOYHbIX pe3yribTaTOB OCBOEHUA JAaHHOW AUCLMNIIN-
Hbl (3HAHWX, YMEHUN, HABbLIKOB).



