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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

b1.0.14 Iuddepennmanbubie ypaBHEHUS

1. Kog wm HanmeHoBaHue HanpaBneHusa nogrotoBku: 02.03.01 Martematuka wu
KOMMbIOTEPHbIE HAYKN

2. I'Ipodmnb noAroToBKU. MmatemMaTtunyeckme MeTodbl U KOMMbKTEPHbIE TEXHOJIOTMN B eCcTe-
CTBO3HAaHMN, S3KOHOMUWKE U yrnpaBJieHNn, MaTeMaTn4eckoe U KOMMNbOTEPHOE MOadeNMpoBaHne

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

5. Kacheppa, oTBevaloLwlan 3a peanusaumio AUCUUNIUHBLI: DYHKLMOHANbLHOIO aHannsa u
onepaTopHbIX YpaBHEHUI

6. CoctaButenu nporpammbli: KameHckmnii Muxamn Uropesuy, a.d.-M.H., npodgeccop

7. PekoMmeHAOBaHa: Hay4YHO-MEeTO4MYECKMM COBETOM MaTtemaTuyeckoro gakynbreTta, npoTo-
kon ot 24.03.2022, Ne 0500-03

8. YuebHbIn roa: 2023-2024 CemecTp(bl): TpeTUM



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

[Hensmu ocBoeHUST y4eOHOW JUCIUTIMHBI SBIISTFOTCS

- O3HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMH TOHATHSAMHU ¥ METOJJaMU TEOPUU OOBIKHOBEHHBIX
muddepeHuanbHbIX YPaBHEHUN.

3agaun yueOHOM AUCITUTIIINHBI:

- U3y4CHHE TUTIOB YPAaBHEHU, MHTETPUPYEMBIX B KBaJpaTypax;

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

- U3y4YCHUE TEOPHH JIMHEHHBIX TuddepeHIInaabHbIX YPAaBHCHUM;

- 3HAKOMCTBO C OCHOBHBIMH (h)aKTaMU 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:

— «MaTtemaTtunyeckun aHanua» (NnpomssogHas n aunddepeHuman yHKUMK, HeonpeaeneHHbIn 1
onpeerieHHbIn HTerpanbl, YacTHbIE MPOU3BOAHbIE, HEMPEPBLIBHOCTL, dOpMyna

Tewnnopa, yicrnosble U PYHKUMOHArbHbIE pAabl);

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

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

11. NMnaHupyeMble pe3ynbTaTbl 00y4YeHUSA MO AUCLMNNMHE/MOAYNIO (3HAHUS, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNlaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

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

CnocobeH KoH- OrnkK-1.1 O6napaet 6a30BbI- 3HaTb: 6a3oBble 3HaHUS, NONy4YeHHble B 06na-
CynbTnpoBaTb 1 MW 3HAHWSMUY, NOIY- | cTM MaTeMaTUYeCKUX 1 (UNn) eCTECTBEHHbIX
NCnosnb30BaTb YeHHbIMM B obnacTtu Hayk.
dyHaameHTarbHble MaTEMaTUHECKIX U YMeTb: ncnonb3oBaTb 6a3oBble 3HaHUS B 00-
3HaHusA B obnacTtu (Mnn) ecTecTBEHHbIX
MaTEeMaTYECKOrO HayK nacTtu matemaTU4eckmx u (UnNn) eCTeCTBEHHbIX
aHanusa, KoM- OMK-1.2 | YmeeT ncnonb3osath | HAYK B MPOECCHOHabHO AGATENbHOCTH
MNSeKCHOro " beHK- GasoBble 3HaHua B | Brnagetb HaBblikamu: Bbl60pa MeTOo4O0B pelle-
LMOHanbLHOro aHa- obnactu wmartemaTtu- | HUA 3agad I'IpOCbeCCI/IOHaJ'IbHOVI AedaTenbHOCTU
UkE] anre6pb|, yecKkux u (VIJ'II/I) ecTe- | Ha OCHOBE TeopeTUYEeCKUX 3HaHUM

. aHannTU4eckom CTBEHHbIX HayKk B

E reomeTpun, gud- npodeccruoHanbHom

O depeHumnanbHom 0eaTenbHOCTH
reomeTpun N Tono- OrK-1.3 VimeeT HaBblkM Bbl-
norun, gudpdepeH- bopa MmeTomoOB pe-
umnanbHbIX ypaBHe- leHns 3agady  npo-
HUW, OUCKPETHOW deccuoHaneHOM fe-
MaTtemaTuKu n ma- ATENbHOCTM Ha oOcC-
TemaTU4ecKkon no- HOBE TEOPETUYECKMX
MKW, Teopun Bepo- 3HaHUN.
ATHOCTEN, MaTema-
TUYECKOW CTaTu-
CTUKM 1 CrlyYariHbIX




npoLeccoB, Ync-
NeHHbIX METO0B,
TeopeTnyeckom
MeXaHWKn B Npo-
dreccrnoHanbHom
JesaTenbHoCcTH

2. O6beM gucuuniMHbl B 3a4eTHbIX eAuHuuax/yac.(e coomeemcmeuu ¢ y4ebHbIM MIaHOM) —

8/288.

CDopma npome)KyTquoﬁ aTTecTauUumn 3a4éT n IKk3ameH

13. TpyAOEMKOCTb NO BUAaM y4ebHoM paboThbl

TpyooemMKocTb
Bug yuebHon paboTtbl Bcero Mo cemecTpam
Ne 3
AyOuTopHble 3aHATUS 136 136
nexkuuu 68 68
B TOM Yucre: npakTnyeckme 68 68
nabopaTopHble 0 0
CamocTtosaTensHas pabota 116 116
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(3a4ém u sk3ameH — 4ac.)
Utoro: 288 288

13.1. CopepxaHMe QUCLUMNIUHDI

n/n Peannsauus
pasgena guc-

HaumeHoBaHue pasgena LMNAUHBI C

CopepxaHve pasgena aMcunnimHbl

ANCUMNIUHBI MOMOLLBIO OH-

nawviH-kypca,

QYMK *
1. Nlekuum

11 OnemeHTapHas Teopus. OcCHOBHbIe NOHATUSA. YpaBHeHMS C pasgensdowmummncs https://edu.vsu.r
nepemMeHHbIMK. JInHenHble ypaBHeHWs nepBoro nopsag- | u/enrol/index.ph
Ka. YpaBHeHus B NonHbIX guddepeHuymnanax. 3ameHbl | p?id=9665
nepemeHHbIX. O NpUbnKeHHbIX MeTodax peweHus. O
cocTaBneHumn guddepeHLumanbHbIX YpaBHEHUA.

1.2 3apava Kowwu. Teopema Kowwmum-Iukapa. Opyrue TeopemMsbl CyLLECTBO- https://edu.vsu.r
BaHUA N egmHcTBEHHOCTU. Onepartop casura, npo- u/enrol/index.ph
cTeriline cBoOMCTBa p?id=9665

1.3 JInHelnHble cucTemsbl. CylulecTBOBaHWE U €QUHCTBEHHOCTb peLleHnin nuHewn- | https://fedu.vsu.r
HbIX cuUcTeMm, onepatop cAasura. dyHaameHTanbHble | u/enrol/index.ph
CUCTEMbI peLleHuit. JIMHeHbIe ypaBHEHUS C NOCTOSIH- | p?id=9665
HbIMW KO3(uLMeHTamun. JIMHenHble cUcTeMbl C Mo-

CTOSIHHBbIMW KO3(ppuLMeHTamu.

1.4 YCTOMYnBOCTD OCHOBHbIE MOHATUSA TEOPUMN YCTOMYMBOCTU. YcTonuum- | https://edu.vsu.r
BOCTb JMHENHbIX cuctem. Teopewmbl JlanyHoBa o6 | u/enrol/index.ph
YyCTOMYMBOCTM MO nepBomy npubnvmkeHuto. 3asucu- | p?id=9665
MOCTb peLleHM OT HayalbHbIX 3HaYEeHUN

2. lNMpaKkTuyeckune 3aHAaATUA
21 OnemeHTapHasi Teopusi | YPaBHEHUs C  paspensiiolMMUCS  nepeMeHHbIMU U | https://edu.vsu.r

npvMBOAsLLMECS K HWM, OAHOPOAHbIE YpPaBHEHUS W
NPUBOASLLNECH K HUM, JMHEWNHblE YPaBHEHUSA U ypaB-
HeHns BepHynnu, ypaBHeHUst B MOMHbIX AuddepeH-
unanax u MWHTErpUPYIOLWMIA MHOXUTENb, YpPaBHEHUS
HepaspeLleHHble OTHOCUTENbHO MPOVM3BOAHOW, ypaB-

u/enrol/index.ph
p?id=9665




HEeHNA [onyckawwme noHWXEeHUA nopaaka, MetTon
N30KINH

2.2 Bapava Kowm MpoBepka ycnosun Teopemsbl Kown-MNukapa B nonoce | https://edu.vsu.r
1 nokanbHon Teopembl Kowwu-Mukapa. OueHka no- | u/enrol/index.ph
rPeLUHOCTN. lMocTpoeHue wvHTerpanbHOW BOPOHKKU. | p?id=9665
[MpoBepka CBOWCTB onepaTtopa caBwura, MOCTPOEHUSA
oneparopa casura.

2.3 JINHenHble cucTeMbI JInHelHble cncTembl € NOCTOSAHHLIMK KoadhdmumeHTa- | https://edu.vsu.r
MKW, yHOaMeHTanbHble MaTpuubl, NMHENHble ypaB- | u/enrol/index.ph
HEHUS C NOCTOAHHBIMU KO3 MUNEHTaAMMN. p?id=9665

2.4 YCTOM4nBOCTD YCTOMYMBOCTE MO onpegeneHue, yctonumBocTb no | https://edu.vsu.r
nepsomMmy npmubnukeHuto, kputepun Nypeuua, ocobele | u/enrol/index.ph
TOYKU NIMHENHBIX ABYMEPHbIX CUCTEM. p?id=9665

3. llabopaTopHble 3aHATUA

13.2. Tembl (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONTIMYECTBO YacoB)

Ne HavnmeHoBaHue Tembl oYYy —————

n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopatopHblie paGoTa Bcero
OnemeHTapHas Teopusi. 18 20 32 70
3agava Kowwn. 16 14 22 52
JInHenHbIe cUCTEMBI. 18 20 32 70
YCTOMYMBOCTD 16 14 30 60
Utoro: 68 68 116 252

14. MeToanyeckme ykasaHusi Ansi ooy4aroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHDI

B npouecce npenogaBaHnsa OUCUMNIVHBI UCNONbL3YKOTCA Takue BuUAbl y4ebHon paboThl,
KaK Nnekumn, NnpakTuyeckne 3aHATUS, a Takke pasfinyHble BUAbl CAMOCTOSATENbHON paboTbl 00y-
Yatowmxcs. Ha nekumax pacckasbiBaeTCca TeOpeTUYeCKUin maTepuan, Ha nNpakTU4YecKuX 3aHATu-
AX peLlarTcsa 3agadm No TeopeTuyeckomy Mmatepuany, NPoOYMTaHHOMY Ha NEKUUSIX.

CamocTosaTenbHasa yyebHasa oesaTenbHOCTb CTYAEHTOB npegnonaraeT BbIMOfIHEHUE cne-
AYOLWNX 3adaHnN:

1) camocToaTenbHoOe M3yvyeHne y4yebHbiXx MaTtepmanos no pasgenam 1-4 ¢ ucnonb3oBa-
HMEM OCHOBHOMW W OOMNOSHUTENBHOW NUTEpaTypbl, MHHPOPMALMOHHO-CMPaBOYHbIX U MOUCKOBbIX
cucTem;

2) MNOArOTOBKY K TEKyLMM aTTecTauusiM: BbINOSIHEHWE OOMAaLUHUX 3adaHui, CaMoCTos-
TenbHOEe OCBOEHME MOHATUMHOrO annapara no Kaxgon Teme.

Bonpocbl NEKUMOHHBLIX U MPaKTUYECKMX 3aHATUN 0BCyXaaloTCa Ha 3aHATUSX B BUAE YCT-
HOro onpoca — MHANBMAYaNbLHOIO U PpoHTanbHOro. MNpu NoAroToBke K NEKUUOHHBLIM U NpakKTu-
YECKUM 3aHATUSM, 0ByYaloLWMMCA BaXXHO NMOMHUTb, YTO UX 3aaya, OTBeYas Ha OCHOBHbIE BO-
NpOChbl NfiaHa 3aHATUSA N AONOSTHUTENbHbIE BONPOCHI NpenofasaTtens, nokasaTb CBOU 3HAHUA U
Kpyro3op, YMEHWe IOrMyeckm nocTpouTb OTBET, BriafeHuMe maTemMaTuUdeckum annapaTtom u
WHblIE KOMMYHWKaTUBHbIE HaBblKW, YMEHWE OTCTamBaTb CBOK NMpodeCccnoHarnbHy nosuuuio. B
Xo[e YCTHOro onpoca BbIABNAIOTCA AeTanu, KOTopble N0 KakMM-TO MpuYMHaMm okasanucb Heno-
CTaTOYHO OCMBbICAIEHHBIMU CTYAEHTaMn B XoA4e Y4eOHbIX 3aHATUA. TeM caMbiM ONpPOC BbINOSHS-
eT BaxHenwmne obyyaloLlyto, pa3sBmBatoLLy0 U KOPPEKTUPYIOLLYO (PYHKLMN, NO3BONSAET CTyaEeH-
TaM y4yecTb HeaopaboTKkn 1 nsbexaTb UX NPU NOAroTOBKE K MPOMEXYTOYHBIM aTTeCTauusM.

Bce BbINonHsemMble CTygeHTaMW CaMOCTOATENbHO 3aaHusa  noafiexart nocnenyoLllen
npoBepke npenogasaTtenem. Pe3ynbTaTbl TEKYLMX aTTeCTaunn y4nTbiBaOTCS nNpenogaBaTenem
npv NpoBeAEeHMN NPOMEXYTOYHON aTTecTauun (3 cemecTp — 3a4€T, IK3aMeH).

B cnyyae HeobxoanmocTn nepexoda Ha OUCTAHUMOHHBLIM PEXUM 0ByYeHUs ncnonb3yeT-
cA ANEKTPOHHbIN KypcC «OndpdepeHumnarnbHble ypaBHEHUA» (URL:
https://edu.vsu.ru/course/view.php?id=11906) Ha nopTane «ANEeKTPOHHbLIN YHUBEpCUTET BIY».




15. NepevyeHb OCHOBHOW U AOMNOJIHUTENLHOW NUTepaTypbl, PECYpPCOB UHTEPHET, He06Xo-
OVMbIX AN OCBOeHUA ANCUUNIMUHDbI (criucok numepamypbl ogpopmrsiemcss 8 coomeemcmeuu ¢ mpebo-
saHusamu TOCT u ucrnionb3yemcsi obw,asi Ck8o3Hasi Hymepayus 01 ecex 8udo8 UCMOYHUKO8)

a) OCHOBHag nuTepartypa:

Ne n/n NcToYHMK

BopoBckux A. B. Jlekunn no o6bIKHOBEHHBIM AnddepeHUnanbHbIM YpaBHEHNAM : [y4eOHMK] /
A.B. boposckux, A.W. MNepos .— 2-e nsg., ucnp. n gon. — BopoHex : N3gatenscko-

= nonurpaduyecknii LeHTp BopoHexcKoro rocyaapcTtBeHHoOro yHmsepcuteTa, 2014 .— 548 c.
5 PununnoB A. ®. COopHUK 3agay no anddepeHumnansbHeiM ypaBHeHnsam / A.®. dununnoe .—
) M. ; Mxesck : PXI, 2000 .— 174 c.(v npegblgywime nsgaHuns)
OnddepeHumanbHble ypaBHeHUS: NiaH NabopaTopHbIX 3aHATUN (UICNpaBMeHHbIN U gopabo-

3. TaHHbIN) : MeToamdeckne ykasaHusa / N. ®. NlexxeHuHa, J1. M. Metpoea, W. H. MNMpsagko .— 36 BI'Y
— CBoboaHbIn gocTtyn u3 uHTpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

OndpdepeHumnanbHble ypaBHEHMS : MaTepuansl K nepBon attectaumm : yuebHoe nocobue ans

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

Hbl OCTyn U3 uHTpacetn BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OdnddepeHumanbHble ypaBHEHUS : KOHCMEKTbI NeKUuin, Bonpockl 1 3agayun. Y. 1. SnemeHTap-
5. Has Teopus / N.H. Mpagko, J1.I1. Netposa .— 3b BI'Y — CeobogHbin goctyn u3 nHtpacetn By
:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OnddepeHumnanbHble ypaBHEHUS [ONEKTPOHHBIA pecypc] : KOHCMEKTbI NeKUU, BOMPOCHI U 3a-
6. aauu. Y. 2. 3agaun Kowm /W.H. Mpsagko, J1.T. MeTtpoea - 3b BI'Y.— CB0o6oAHLIN OOCTYN 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. . MeTtpoea, W. H. MNMpsako .— 3b BI'Y.— CBob6oaHbIA AOCTYN N3 UHTpa-
cetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

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

6) gononHuTenNbHasa nNuTeparypa:
Ne n/n McTOYHMK

Iempoeckut U. I". Jlekyuu no meopuu 0bbIKHOBEHHbLIX dughchepeHyuanbHbIX ypasHeHUU :

9. YuebHuk 0nsi cmyd. mex.-mam. crieyuansHocmed yH-moe / N.I". lNempoeckuli ; [1od ped. A.4.
Mbiwkuca, O.A. OneliHuka .— M. : N30-80 Mock. yH-ma, 1984 .— 295 c.

KpacHocensckuti M. A. Oniepamop cdsuea 1o mpaekmopusm OuggepeHyuarnbHbIX ypagHe-
Hul / M.A. KpacHocenbckuli .— M. : Hayka, 1966 .— 331 ¢

MonmpsizuH JI. C. ObbikHOBEHHbIE AughghepeHyuarnbHble ypasHEHUS : y4ebHUK Orisi cmyo.
mam. cney. yH-moe / J1.C. NoHmpsizauH .— 5-e u3d. — M. : Hayka, 1982 .— 331 ¢

TuxoHog A. H. [lucbcbepeHuyuarnbHbie ypagHeHus ;| YuebHuk drst cmyd. 8y308, obyH. rio criey.
12. "®usuka" u "lpuknadHass mamemamuka"/ A. H. TuxoHos, A. b. Bacuneesa, A. I. CeewHuUko8
.— 3-e u3d. — M. : Hayka : ®uamamaum, 1998 .— 231 c.

10.

11.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnanbHble Pecypebl MHTEPHET)*:
Ne n/n Pecypc

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

1 OGpasoBaTtenbHbIv nopTan "OnekTpoHHbIN yHuBepcuteT BIyY”

*

BHauvane ykasbiBaoTca OBC, ¢ koTopbiMM wumeloTcs goroBopa Yy BIY, 3arteM OTKpbITble 3MEeKTPOHHO-
obpaszoBarerbHble pecypcbl, OHMNanH-kypcbl, AYMK

16. MNepeyeHb y4yeOHO-MeTOOMYECKOro obecrnevyeHus Ansi CaMOCTOATENbLHOW paboTbl
(y4ebHo-Mmemoduyeckue pekomeHOayuu, nocobus, 3adaqyHuUKU, MemooOuUYeCKUE yKa3aHUs M0 8bIMOSTHEHU MpakK-
mu4yeckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTOYHMK
BopoBckux A. B. Jlekunm no o6bIKHOBEHHBIM AuddepeHLmanbHbiM ypaBHEHUAM : [y4eOHMK] /
A.B. boposckux, A.W. lNepos .— 2-e nsg., ucnp. n gon. — BopoHex : N3gaTtenbcko-

1.



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
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
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nonurpaduyecknii LeHTp BopoHexckoro rocyaapctBeHHOro yHmusepcuteta, 2014 .— 548 c.

PununnoB A. ®. CHopHUK 3agay no anddepeHymnansHbiM ypaBHeHnam / A.®©. dununnos .—
M. ; Uxesck : PX, 2000 .— 174 c.

OnddepeHumanbHblie ypaBHeHUS: NiiaH nabopaTopHbIX 3aHATUN (UCNpaBMeHHbIN 1 gopabo-
TaHHbIN) : MeToamdeckne ykasanus / N. ®. NlexxeHuHa, J1. . MeTtpoea, W. H. MNMpsako .— 36 BI'Y
— CBoboaHbIn gocTtyn U3 uHTpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

AvddepeHumanbHble ypaBHEHUS . MaTepuanbl K NepBOK atTectaumm : yuebHoe nocobue ans
By30B / BopoHex. roc. yH-T;/ N.®. lexxeHnHa [ ap.] .— BopoHex : JIOI BI'Y, 2006 .— Csoboa-
Hbl ocTyn U3 uHTpacetn BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.

OnddepeHunanbHble ypaBHEHMS : KOHCMEKTbI NeKL M, BONpOCk! U 3agayn. Y. 1. SnemeHTap-
Haga Teopus / N.H. Mpsaako, J1.MN. NeTtposa .— 36 BI'Y — CBob6oaHbI gocTyn u3 nHtpacetm By
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

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

OndpdepeHumnanbHblie ypaBHEHMS: KOHCMEKTbI NeKu M, Bonpockl U 3agaHus. Y. 3. JluHenHbie
ypaBHeHus / cocT. /1. . MNeTposa, W. H. lMNpsagko .— 3b BI'Y.— CeoboaHbIn AoCTyn M3 MHTpa-
cetu BI'Y:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OundbdepeHumanbHble YpaBHEHWS: KOHCNEKTbI NIEKLNA, BONPOCHI U 3agaHus. Y. 4. YCTOMYMBOCTb
[ . H. Npsigko, J1. . MNMeTtpoea .— 3b BI'Y.— CBoboaHbIn goctyn U3 uHtpacetn BIry
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

17. O6pa3oBaTenbHble TeXHONOrMU, UCNONb3yeMble Npu peanusaumm y4yebHOW AucLM-
NNWHbI, BKNOYas AUCTAHLMOHHbIe obpa3oBaTenbHble TexHonorun (AOT), anekTpoHHoe

oby4yeHue (J0), cmewaHHOe 0OyyYeHuUe):

NHopmaumoHHan nekums, npakTuyeckoe 3aHaTue, NeKuus-Bu3yanusauusi, npaktmyeckoe 3a-
HSATUEe B hopMe npeseHTauun, camocTosTeNnbHOe N3yYeHUe NEKUMOHHOIro MaTepuana Ha OCHO-
Be npepsiaraeMbiX 3NEKTPOHHbIX Y4EOHMKOB, NpakTU4eckoe AoMallHee 3afaHune, KOHTPOorbHas

paboTa, 3Kk3aMeH

18. MaTepuanbHO-TeXHMYECKoe obecneyeHne AUCUUNIINHLL: YyebHasa ayautopus ans npo-
BeOEHUs1 3aHATUI NEKLMOHHOIO M CEMUHAPCKOrO TUMA, TEKYLLEro KOHTPOMS U NPOMEXYTOYHOM

aTTecTtauuu; cneynannsvposaHHas mebens.

19. OueHoO4HbIe cpeacTBa ANA NPOBEAEHUA TEKYLEeN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmmncs y4ebHoro MaTepumarna onpeaensieTcsi co-

AepxaHnem cnenyrwmx pasgenos ANCUNNIIUHDbIL

No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | @ AucumnnnHel (moay- TeHums(n) OOCTUXEHUS OueHouYHble cpeacTBa
ns) KoMneTeHummn
OnemMmeHTapHas OMK-1 OrK-1.1
1. | teopus OrK-1.2 KM — koHTponbHas paboTa 1
OlK-1.3
3apgaya Kowun ONK-1 OlnkK-1.1
2. OrK-1.2 KM — koHTponbHas paboTta 1
OrlK-1.3
JInHenHble cnctemsl ONK-1 OrkK-1.1
3. OrK-1.2 KWM — koHTponbHas paboTa 2,
OrlK-1.3
YcTon4mBoCTb onKk-1 OrkK-1.1
4. OrnK-1.2 KM — koHTponbHas paboTta 2
OlK-1.3
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Ne HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | naAucumnnnHel (mony- TeHums() OOCTUXEHNSI OueHouHble cpeacTBa
ns) 4 KoMMeTeHUun
[MpomexyToyHas aTTectauus lMNepeyeHb BONpoOCoOB
dopma KOHTPONs — 3a4€T N aK3aMeH [MpakTnyeckoe 3agaHue

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAUYeCKMe MaTepuarnbl, onpegensirowme npo-
ueaypbl oLeHUBaHUA

20.1 TeKywMin KOHTPOIb ycrneBaeMocTun

Tekywiaa atrectayus nNpoBOOUTCA B COOTBETCTBUM C [lonoxeHnem o Tekyllen aTtrecrta-
unn obyyarowmxca no nporpammam Bbicliero obpasoBaHna BopoHEXCKOro rocyaapCTBEHHOroO
yHuUBepcuTeTa.

Tekylias aTTectaums NpoBoANTCSA B (oOpMe KOHTPOSbHbIX paboT, npe3eHTaumm u npo-
BepKM AoMallHero 3agaHus, cogepXaHue KOTopbix NnpueBeaeHo Hke. [lomalwHee 3agaHne Bbl-
NOJSTHAETCA KaXablM CTYAEHTOM CaMOCTOATENbHO U 06CYXXAaeTcsa Ha crneayoLweM 3aHATUN.
CTyaeHTbl TPEHUPYIOTCA LOMa CTPOUT MNosfe HanpaBfeHU C NOMOLLIbIO MPUKNagHbIX NakeToB
UM Cco34aroT CBOU NPOrpaMmbl U AEMOHCTPUPYIOT pe3ynbTaThbl HAa 3aHATUWN. B xofe KOHTPOnb-
Hon paboTbl obyyarowemycs Boigaetca KM ¢ npakTtnyecknm nepeyHemM 3agaHum u npegnara-
eTCs peLlnTb AaHHble 3a4aHns. B xoae BbINOMHEHUS 3a4aHM HeMb3s N0f1b30BaTbCA cpea-
CTBaMu CBs3M (BKNoYasa ceTb VIHTEPHET), HO MOXXHO NOSIb30BaTbCA NOObIMU NeYaTHbIMK U py-
KONMUCHBbIMW MaTepuanamMmu, orpaHnyeHme no spemeHn — 90 aCTPOHOMMUYECKUX MUHYT.

1. NepedeHb goOMaLLHMX 3a0aHuU NpuBeAEH B MeToandke “/Juggepenyuanvuvie ypashe-
HUsL: NIAH 1A00PAMOPHLIX 3aHAMUL (UCIPAGIEHHLI U 0OPAOOMAHHBLIL). MemooudecKue YyKazanus ~

2. NpuMepbl KOHTPOSbHbLIX paboT
Mpumep KoHTponbHOM pa6oTbl Ne 1
PewnTtb ypaBHeHuUs
1.y’ —y* cos x = ytgx
2. (x— ycos%)dxwt xcos%dy =0

3. (X*+y* +y)dx+(2xy +x+e’)dy =0
4.3y =y'+y

5. INokaxnte, 4yTo 3agaya Kowm
X'= (tgt)sin(t+x), x(0) =0

VA
MMeeT Ha nHTepBarne —E,E €OJNHCTBEHHOE peLlleHune.

Mpumep KOHTpOnNbHOM paboTbl Ne 2

1. HanTtu BCce nonoxeHus paBHOBECUA U nccrnegoBsatTb UX Ha yCTOI;I‘-II/IBOCTb



X=(x+1(y-1),
y=Xy+2.
2. HainTv yacTHoe pelleHne ypaBHeHus!
Yy 4+ 4y" 17y +6y +2y =€

M uccnegoBath €ro Ha yCTOMYMBOCTb.
3. PelwmnTb ypaBHeHue

y® —2y® +2y"-4y"+y' -2y =0

4 3. PewnTb cuctemy:
X'=3y—Xx+4t,
y'=3y—-x+2

N—y
nHantu J, 0

5. Ina cucTteMbl IMHENHBLIN YpaBHEHUI ONPeAEenUTb TUM 0COBON TOYKN, MOCTPOUTL 3CKN3 (Ha30BOro
nopTpeTa, onpeaenuTb HanpasfeHns OBMKEHUS
X=-3x+2Yy,

y=X-4y.

Kputepun oueHnBaHns KoMneTeHLnn YpoBeHb cdop- LWkana oueHok
MUPOBAHHOCTU
KOMMNeTeHLM
Obyuatowmincs B NOHOM Mepe yMeeT Knaccuduumpo- MosbiweHHbIl OTJINYHO
BaTb YpaBHEHMS U NPUMEHATL OCHOBHbIE MeTOAbI pe- yposetb
LIeHNs1 OObIKHOBEHHbIX andbdepeHumnanbHbIX YpaBHEHWN
N UX CUCTEM; BriageeT HaBblkaMy MOOENMPOBAHUA Npak-
TUYeCKMX 3agay guddepeHunansHbIMU YpaBHEHUSMU U
nccnegoBaHUs CBONCTB pPeLleHNn 0ObIKHOBEHHbIX And-
depeHumanbHbIX ypaBHEHUI U X CUCTEM. BepHO BblI-
NOMHEHbI BCe 3afaHns KOHTPONbHON paboThl.
Obyuvarowmiics B Lenom ymeeT krnaccnduumpoBaTb basoeniti XOpOLLO
ypaBHEHUA U NPUMEHATb OCHOBHbIE METObl pELLEeHNA yposeHb
06bIKHOBEHHbIX AUddepeHLmanbHbIX YPaBHEHUI 1 UX
cucTeM; BnageeT HaBblkaMy MOOENMPOBAHUS NpakTuye-
CKMX 3agaud anddepeHumanbHbIMU yPpaBHEHNAMN U UC-
CnegoBaHUs CBOMCTB peLleHnin 0ObIKHOBEHHbIX andde-
peHumnanbHbIX YpaBHEHU U uX cuctem. B pelueHmsx
AOMNyLLEHbl HE3HAaYMTESbHbIE OLIMOKN NN NPaBUibHO
BbIMOMHEHbI YeTbIpe U3 NATU 3afaHun.

OGyyatowmiics pparmeHTapHo cnocobeH knaccudpuun- | lNopoeoesi yOOBNeTBOpU-
poBaTb YpaBHEHMS U NPUMEHSATb OCHOBHbIE METObI yposeHb TENbHO
peLleHns 00bIKHOBEHHbIX AuddepeHLmanbHbIX ypaBHe-
HUM N UX CUCTEM, HE YMEET uccrnegoBatb auddepeHn-
UunanbHble ypaBHEHUSA UMY AONYCKaeT CyLeCTBEHHbIE
ownbkun. B peleHnsax gonyLieHbl CyLeCTBEHHbIE
OLUMBKM UIM NPaBUITbHO BbIMOSTHEHbI TPU U3 NATU 3a-
JaHnn

O6yyaloLwmics 4eMOHCTPUPYET OTPLIBOYHBIE, oparMeH- - HeyJoBneTBOpU-
TapHble 3HaHUs, OoMnycKaeT rpybbie owmnbKN. TENBHO




20.2 NMpomexyTouyHasa aTrecTaums

lMpomexyToyHas aTTecTaums No QUCLMNIIMHE OCYLLECTBMASIETCA C NOMOLLLIO CreayoLmx oue-
HOYHbIX CPEACTB:
CobecedosaHue no sKk3ameHayuUuoHHbIM bunemam

3a4eT cTaBuUTLCA NO pe3yrnbTaTtaM KOHTPOJ1bHbIX pa60T.

NeNe n/n
TeMmbl K TEKyLLIEN aTTecTaLmmn (9K3aMeHY)
1. OcHoBHbIE onpefeneHus.
2. Teopema 00 ypaBHEHUN C pa3feneHHbIMU NePEMEHHbBIMU.
3. YT1BepxaeHne 06 obem pewerHun J10Y.
4. Csownctea pelueHun J1Y.
5. YTBEpPXKAEHME O PA3NNYHbIX TPAKTOBKAX CUMMETPUYHOIO YpaBHEHWS.
6. Teopema 06 nHTerpmposaxum YI4.
7. Mpu3Hak nonHoro anddepeHumana n anroputm HaxoxgeHus Mo,
8. YpaBHeHue KkonebartenbHOro KoOHTypa.
9. MaTemaTnyeckast MOAENb CUCTEMbI «XULLHUK-XXepTBa».
10. YpaBHeHne MasiTH1Ka.
11. MeTop n3oknuH (npumep).
12. MeTog nomaHbIx dunepa (npumep).
13. dopmynupoBka TeopeMbl Kowmn—llukapa.
14. Jlemma 06 3KBMBaANEHTHOM UHTErpanbHOM YpaBHEHUN.
15. OnpeneneHune nocrnegoBaTenbHbIX NPUOANMKEHNI.
16. Jlemma o conmkeHun
17. Jlemma o cxoonmocTun
18. OueHka norpeLHoCcTy
19. Jlemma o cxogmumocTu
20. dopmynunposka TeopeMbl Kown—lnukapa ¢ nepemeHHon KoHCTaHTon Jlvnwuua.
21. dopmynnpoBka nokanbHon Teopembl Kown—Tlukapa.
22. Teopema Kowm—Tukapa ons ypaBsHeHUs N-ro nopsiaka.
23. dopmynnpoBka TeopeMsbl [leaHo; UHTerpanbHas BOpoHKa.
24, Teopema Kown—T1nkapa ans KoMnnekcHOM HopManbHOW CUCTEMBI.
25. Oneparopa casura ansa (HC) n (HAC).
26. Teopema 06 OC ans JIOC.
27. Teopema 0 CTpykType MHOXecTBa pelueHun JIOC.
28. YT1BepxageHue o pewwennsax n OC ans J1C.
29. Teopema o dcp JTAOC.
30. Teopema 0O BblAeNeHUn BELECTBEHHbIX PELUEHUIA.
31. CefeHune ypaBHEHUS N-ro nopsigka K CUCTEME.
32. O6uee pewenmne JIHYN.
33. Teopema o decp JIAOYN.
34. OCHOBHbIe onpegeneHns Teopum YCTOMYNBOCTMU.
35. YTBepxaeHne o npuBedeHHON cucTeme.
36. Kputepun yctonumsoctm J1C
37. Kputepun yctonumnsoctu JICTK.
38. Kputepun lNypsuua.
39. Kputepuin Muxainnosa




40. Teopema JlanyHoBa 06 yCTONYMBOCTU NO NEPBOMY NPUBNMKEHWIO.

41. Teopewma JlanyHoBa 0 HEYCTOMYMBOCTM NO NEPBOMY NPUBIIVIKEHMIO.

MpuMepbl NpakTUYECKUX 3aaHMNA Ha 3K3aMeHe

1. ccnegynTe Ha yCTOMYMBOCTL HyfeBOE pelleHne guddepeHumanbHOro ypaBsHeHus,

X

ecrnv onepaTop cABWra Ans Hero 3agaeTca hopMyron g, X, = T te[1,+0)

2. BepHo nv cnepiyiolliee yTepxk/aeHe: ecnm ypasHeHne X' = f (t,X) ecTb creacTene ypaBHeHUs

X'=g (t, X), To nNo6oe peLLeHNe NePBOro YpaBHEHWS SIBMSIETCS PelLleHeM BToporo? A HaoGopoT?

KOHTpOJ’IbHO-VI3MepVITeJ'IbHble MaTepuarnbl npomemyTquoﬁ atrectauunn BKIO4YakoT B cebs TeopeTun4ye-

CKne BOnpocChbl, No3BosidoLlWmne oueHUTb YPOBEHb NMOJTY4YEHHbIX 3HAHNA U npakTnyeckoe 3agaHune, no3Bo-

nsawee oOUeHUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHUIN U HaBblkoB. KM cogepuT OBa TeopeTunye-

CKMX BOMpOCa 1 OAHO npakTuyeckoe 3agaHue. o xenanuto 06yqa+ou_\er00ﬂ npakTn4yeckoe 3agaHne mMmo-

XeT ObITb 3aMeHEHO0 Ha cnepywulee sagaHune, BblnoJIHAEMOE B Te4YeHne ceMecTpa: HaNTK npakrTnye-

CKyt0 3afauy, CBoAsLLyoCcs K AnddepeHumanbHbiM ypaBHEHUAM Y NpeacTaBUTb €€ KOMMbIOTEPHY MO-

aenb.

Kputepun oueHMBaHNst kKoMNeTEHLNIN

YpoBeHb
cchopmmpo-
BaHHOCTU
KOMMeTeHUun

LLikana oueHok

Obyyarowuticsi 8 nonHouU mepe gnadeem meopemuyeckumMu 0CHo8amu
OUCL(UI'IJ'IUHbI, ymeem cesd3amb meopuro (o I'IpaKmUKofI,
Krnaccuguyuposame ypaBHEHUsI U [PUMEHSIMb OCHOBHbIE
mMemoldbl  pewieHUsT  OBbIKHOBEHHbIX  OughghepeHyuanbHbIX
ypaeHeHul u ux cucmem; enadeem HasbiKamMu MOOesIupO8aHUsl
npakmuyeckux 3aday oughgpepeHyuanbHbIMU YPasHEeHUSIMU U
uccrnedosaHusl ceolicme peweHul 0ObIKHOBEHHbIX
OuhpepeHyuanbHbIX ypagHeHUl U Ux cucmem.

lNosbiweHHbIl
YPOBEHb

Omnu4Ho

Obyuyarowutica enadeem meopemuyecKuMuU 0CHo8aMu QUCUUINITUHBI; 8
uesriom, ymeem ceAa3amb meopuro c rpakmukou,
Knaccugbuyupogsamps ypasHeHUss U MPUMEHSIMb OCHOBHbIE
mMemoldbl  peweHuUss  OBbIKHOBEHHbIX  OughghepeHUuanbHbIX
ypaeHeHul u ux cucmem, enadeem HasbiKamu MOOesIupPO8aHUs
npakmudeckux 3aday OuchhepeHyuanbHbIMU YpasHEeHUSMU U
uccrnedosaHusl ceolicme peweHul 0ObIKHOBEHHbIX
OuhpepeHyuanbHbIX ypagHeHUl u ux cucmem, HO Qoriyckaem
He3HayumersibHble  OWUubKU, HemoYyHocmu,  UCMbimbigaem
3ampyOHeHUS Npu peweHuU npakmu4yeckux 3aday

Ba3zoesbiti
ypOoBeHb

Xopowo

Obyyvarowutica 4YacmuyHo enadeem meopemuyeckuMmu oOcHosamu
ducuunnuHbl, pacMeHmapHo criocobeH Knaccuguuyuposams
ypasHeHuUss U [PUMEHSIMb OCHOBHbIe Memodbl peweHuUs
06bIKHOBEHHbIX OubhepeHyuanbHbIX ypasHEeHUU U Ux cucmem,
He ymeem uccnedosamb OdughgpepeHyuanbHble YpasHeHUs unu
donyckaem cywecmeeHHble oWubKu, He ymeem cesidamb meopuro C
rpakmukod.

lNopoeosnili
ypOBEHb

Ydoesnemesopu-
meJibHO

Obyuvarowutica O0eMOHCmpupyem Ompbi8OYHbIe, (bpacMeHMapHbIe
3HaHus, doryckaem 2pybbie owubKu.

Heydosnemeopu-
meJibHO




20.3 PoHA OLEHOYHbIX cpeacTB CHOPMMPOBAHHOCTU KOMMETEHUUW CTYAEHTOB, PeKo-
MeHAyeMbIn Ans NpoBeAeHUs1 AMarHOCTUYECKUX paboTt

1) 3aKkpblTble 3agaHug (TeCTOBbIe, cpeaHUN YPOBEHb CIOXHOCTHN):
1. Bsenenwue nmapamerpa p = v’ PEKOMEHAYETCS AJIS PELICHUS] YPAaBHEHUS

OTBET: 1)
Pemenue: Beenenue napamerpa p = ¥' pekoMeHIyeTcs 1 pellleHus ypaBHeHHs epBOro MopsaKa He-
Pa3peIeHHOr0 OTHOCUTEIBHO IIPOU3BOAHOM, B CIIydae, KOT/Ia Pa3peIlUTh €r0 OTHOCUTEIBHO IIPOU3BOI-
HOI CIIOKHO, HO MOHO HPeACTaBUTh B Buae: ¥V = f(x,v') ummx = f(y,¥").
Dy =+x—siny' +y'
2)y' = yx — sin x + 2y°
3)y' =xsiny
2. YacTHble pelleHuns, Kak1xX ypaBHEHUIA MOTYT BbiTb HalleHbl TONIbKO METOA0M BapuaLMi NPOU3BOJIbHbBIX MO-
CTOAHHbIX?
OtseTt: 1) 1 3)

PeweHue: JInHenHoe HeoO4HOPOAHOE ypaBHEHUE, MPaABaA 4aCTb KOTOPOro He UMeET CI'IELI,Ma/'IbeIﬁ BUA, pe-

y" + 4y = 2tgx
LaeTcA TO/IbKO METO40M BapMaLMM NPOU3BOIbHbIX NOCTOAHHbIX. [1paBas YacTb YpaBHEHMUA 7

X

14 !
y'=2y'+y= 2 1 He CneuyanbHoro B1Aa, NO3TOMY MCO/Ib3YeTCA METOA BAPUALMM NPOU3BO/IbHbIX Mo-

CTOAHHDbIX.

1) y" + 4y = 2tgx
2) Y +2y —3y=x%"

X

yn_2y1+ y_e_
3) x> +1

4) Y'—9y' =e*cosx

3. [na nuHeiHoro ogHopoaHoro anddepeHunanbHoOro ypaBHeHus y' =5y’ +4y=0 byHOAAMEHTaNbHYIO CU-
CcTemy pelleHnin obpasytoT pyHKUUM...
Otet: 1) n 4)

PeweHue: Ana nMHeHOro ogHopoAHOro anddepeHuUmnanbHOro ypaBHeHus y’' =5y’ +4y=0 KOPHM Xapak-

TEPMCTMYECKOTO YPaBHEHWNA UMEIOT BUA, A =4y 4 =1 Takkax KOPHM NPOCTble AeNCTBUTE/IbHbIE, TO QYH-
. — M — ¥
AameHTasbHasA CUCTeMa pelleHnii umeeT Bua, Y, = ny,= . COOTBETCTBEHHO A1 HalLero c/y4yas

4
y, =€ XM yzzex

1)y =e"
2)y =e"
3)y =€
4) y=¢e”

4. [1nA KaKoro ypaBHeHWa GyHKuMA 1 =€) ABNAETCA MHTErpUPYIOLLLEM MHOXWUTENEM ?



OtBeT: 3)

Pewenue: Hnmezpupyrowum muodxcumenem 0isk ypaeHeHus P(X, y)dx+Q(X, Y)dy =0 yaspipaercs ta-
kast pynkuus (X, y) = 0, mocie yMHOKEHUS, Ha KOTOpYIo auddepeHmanbHoe ypaBHEHHE Tpeodpa3yeT-

csl B ypaBHEHHE B MONHBIX auddepernmanax. [pu ymuoxkennn COSXAX—(y —sinx)dy =0y, =gV

II0JIy4aeM ypaBHEHHE B HONHbIX auddepennpatax € cosxdx—e’(y —sinx)dy =0
1) xydx+(@+ x?)dy =0
2) ydx—(y*+3x)dy=0

3) cosxdx— (y —sinx)dy =0
5. Kakue n3 nepeyuncieHHbIX ypaBHEHMWIM ABAAIOTCA YPAaBHEHUAMM B NOAHbIX auddepeHumnanax?

OtBeTt: 3) n4)
oP  8Q
Pewenue: Ypasnenue euoa P y)dx+Q(x, y)dy =0 5, KOMOPO20 BbINOIHACMCA 5y —  ox A6IA-

emcsl ypaeHeHuem 6 NoHbIX oughghepenyuanax.

1) y'—y* cosx = ytgx
2) (x—ycosl)dx+ xcosidyzo
X X

3) (X*+y* +y)dx+(2xy + x+e’)dy =0
4) ycos xdx —(2y —sin x)dy =0

2) OTKDbITbIE 3a0aHUg (TECTOBbIE, MOBbLILLUEHHBLIN YPOBEHb CIOXHOCTU):
1. Omnpenenuts TUTT 0COOOI TOYKH CUCTEMBI

x' =z
"=2x—y

Omeem: ceono
Pewenue: Haiidem xonu xapaxmepucmuyuecko2o ypasHeHus.:

55 - aci-n

(1-A)(-1-A)=0,4, =10, 1, =—1 < 0. CnenopareabHo, 0cobas TOYKa CEJIO.

2. OmnpenenuTs TUI 0COOON TOYKH YpaBHEHUS
dy 2x-—y
dx x— v
Omeem: yenmp
Pewenue: natioem konu xapakmepucmuuecko2o ypagHeHus:
1—4 -1
=(1—-A)(—-1-4)+ 2,
S RCEDIC R
A*+1=0,4, = %i. Cnenosarennno, ocodas TOUKa LEHTP.

3. HccnenoBaTh Ha yCTOWYMBOCTH HYJIEBOE PELICHUE YPAaBHEHUS

E}FH{ + }FH + 2},." + 3}; =10
Omeem. Heycmoitltueo



2 3 0
Pewenue: Bwvinuwem mampuya ['ypeuy :| 2 1 2
o 0 2

. 2 3
Brruncinm e€ riiaBHble AMaroHanibHble MUHOPBL: Ay = 2 = 0,A,= ‘2 1‘ = —4 = 0. CnenoBaTeiabHO, 11O

kputeputo Payca-I'ypBuila HyjieBoe pelieHue HeyCTOMYUBO.
4. Omnpenenuth TUI ypaBHEHUS

y'=Y(ny-Inx)
X
Omeem: 00HOPOOHOE

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

OJTHOBPEMEHHOM 3aMeHe «X» Ha «kx» U «y» Ha «Ky», Ha3bIBa€TCS OJTHOPOTHBIM.
5. VYxkazarb Haubombuiee nenoe A, MpH KOTOPOM aCHMIITOTHYECKH YCTOWYHMBO HYJIEBOE PEIICHUE CHCTE-

X' =ax+y+x%,
MBI

y' =x+ay+y?
Omeem: -2

Pewenue: ManI/II_[a JIHHCapI/I3OBaHHOﬁ CHUCTCMbI UMCCT BU /] A= ( J CocraBuUM XapaKTCPpUCTHIC-

a
CKO€ ypaBHECHHE:
a—A 1
=(a—A{a—41) —1,
R R CERICEP
(A—a)*—1=0, 44 =a+1,4; =a—1.]lns acUMOTOTHYECKOE YCTONINBOCTH KOPHH XapaKTEepH-
CTHYECKOTO YPaBHEHHS JTOJKHBI ObITh OTpHIIATENbHB: @ + 1 < 0.

Kputepuu n wkanbl oueHnBaHuAa 3agaHnn ®OC:

1) 3agaHug 3akpbITOro Tuna (BbIoop 0gHOro BapraHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

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

e 2 6anna — ykasaHbl BCe€ BEPHbIE OTBETbI;
e 0 6annoB — ykasaH xoTsi Obl OANH HEBEPHbLIN OTBET.

3) 3agaHuga 3akpbiToro Tuna (Ha CooTBETCTBUE):

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

4) 3apaHuga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

5) 3agaHug oTkpbiTOro TMna (4mcno):




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

3apaHusa pasgena 20.3 peKOMeHAYTCA K MCNONIb30BaHUIO NPU NpOBeAEeHMU ANarHoCTu-
YyecKux paboT c LUenbl OLEHKM OCTaTOUYHbIX pe3yfnbTaToB OCBOEHUA AaHHOWM AUCLUNIIN-
Hbl (3HaHWW, YMEHUN, HAaBbIKOB).



