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PABOYAA NPOrPAMMA YYEEHOM AUCLUUNNUHDI
b1.0.14 Iudbdepenimanbubie ypaBHEHUS

1. Kog w»n HaummeHoBaHue HanpasneHusa noarotoBku: 02.03.01 Martematnka wu
KOMMbIOTEPHLIE HAYKN

2. I'Ipo«:bvmb noAroToBKU: MateMaTtnd4eCkme MmetTobl N1 KOMMbOTEPHbIE TEXHOJIOTMN B €CTEeCT-
BO3HaAaHNN, S3KOHOMUKE 1 ynpaBrieHNN, MaTeMaTn4eCckoe 1 KOMMNbOTEPHOE MOaeENMpoBaHNE

3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarowan 3a peanmsaumio AUCLUUNNUHbI: PYHKLMOHANBHOIO aHanuaa u
onepaTopHbIX ypaBHEHUI

6. CoctaButenu nporpammbli: KameHckmii Muxaumn Uropeswny, a.d.-M.H., npodeccop

7. PekomeHAOBaHa: Hay4YHO-MeTOONYECKMM COBETOM MaTteMaTn4eckoro dakynbteTta, npoTo-
kon ot 25.05.2023, Ne 0500-06

8. YuebHbIn roa: 2024-2025 CemecTp(bl): TpeTUM



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

LlenssMu ocBOCHUST YIEOHOW AUCIUILIMHBI SIBIISTFOTCSI:

- 03HAaKOMJICHHE CTYJICHTOB C OCHOBHBIMU MOHATUSIMU U METOJAMHU TEOPUU OOBIKHOBEHHBIX
muddepeHInanbHbIX YPaBHEHUN.

3anaun y4eOHON TUCIUITIHHBI:

- I3Y4YCHHE TUTIOB YPABHCHUH, HHTETPUPYEMBIX B KBaIpaTypax;

- I3YYCHHE TEOPEM O CYIIIECTBOBAHUU U €IMHCTBEHHOCTH perieHus 3ana4dn Koy,

- U3yYeHUE TCOPUH JIMHEHHBIX T epeHInaTbHbIX YPaBHCHUH;

- 3HAKOMCTBO C OCHOBHBIMU (paKTaMU TEOPHUU yCTONIUBOCTH.

10. MecTo y4ye6HOM aucumunnuHbl B cTpyktype OOIl: ancuunnuHa senseTtcs ob6a3aTensHom
YyacTbto 6noka b1.

OcCHOBHbIE OMCUMNANHBI U UX pa3aensl, Heobxoaumble ONsi YCBOEHUS Kypca
«OdnpdepeHunansHble ypaBHEHUS»:

— «MaTtemaTtunyeckun aHanua» (NnpomssogHas n aunddepeHuman yHKUMK, HeonpeaeneHHbIn 1
onpeerieHHbIn MHTerpanbl, YacTHblE NPOM3BOAHbIE, HEMPEPLIBHOCTL, (hopMyna

Tewnnopa, Yicrnosble U PYHKUMOHAlbHbIE pAabl);

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

AucumnnnuHa «dnddepeHumansHble ypaBHEHNA» ABNAETCS HeOO6X0ANMOKN AN YCBOEHUSA
TakKnX OUCUMNNUH KakK: «YpaBHEHUS C 4YacCTHbIMU MNPOU3BOAHLIMWY, «YUCNEHHble MeTon4bl»,
«MeTogbl onTuMmnsaumny, « TeopeTnyeckas MexaHukay.

11. NMnaHupyeMblie pe3ynbTaTbl O6y4YeHUA MO AUCLUNIMHEe/MOAynto (3HaHUA, YMeHUA,
HaBbIKW), COOTHECEHHbIE C NMaHUPYEeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHwue komne- Kog(br) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
TEHLMU

Cnoco6eH KoH- OMnK-1.1 | Obnagaet 6a30BbI- 3HaTb: 6a30Bble 3HaHUs1, NONy4YeHHbIE B 06-
CynbTUpoBaThb n MW 3HAHWAMUY, NOITY- | nacTu MaTeMaTU4eCcKuX 1 (Ufn) eCTECTBEHHbIX
ncnonb3oBaTb YeHHbIMY B 0bnacTu HayK.
(byHAAMeHTaNbHbIE MaTemaTtnieckix v YMeTb: ucnonb3oBaTb 6a3oBble 3HaHUA B 06-
3HaHuA B obracTtu (nnn) ectecTBEHHbIX
MaTeMaTUUeckoro HayK nacTtu matemaTU4eckmx u (UnNn) eCTeCTBEHHbIX
aHanusa, Kom- OMNK-1.2 | YMeeT ucnonbaosats | HaYK B MPOECCMOHANLHOM AeATENbHOCTY
NNEeKCHOro n CbYHK- Ga3oBble 3HaHus B | Bnagetb HaBbiKamu: Bbl60pa MeTodoB pelue-
LMoHanbLHOro aHa- obnactu wmatemaTu- | HUA 3agad ﬂpO(beCCMOHaﬂbHOPI aeATenbHOCTUN
nn3a anre6pb|, YeCcKux u (|/|j'||/|) ecTe- | Ha OCHOBe TeopeTUYECKNX 3HaHUI

) aHanUTU4eCKOM CTBEHHbIX HayKk B

f:‘ reomeTpuu, And- npogeccuoHansHon

O depeHumnansHom OeaTenbHoOCTH
reomeTpun N Tono- OrK-1.3 ViMeeT HaBbIKM Bbl-
norun, guddepeH- bopa meTonoOB pe-
unanbHbIX ypaBHe- leHns 3agady  npo-
HW, OANCKPETHON deccrnoHarnbHom
MaTemMaTuKu U Ma- OesaTenbHOCTH Ha
TemaTunyeckomn no- OCHOBE TeopeTuye-
MKW, Teopun Bepo- CKUX 3HaHWUNA.
ATHOCTEN, MaTema-
TUYECKOM cTaTu-
CTUKM N CITyYanHbIX




npoLeccoB, Ync-
NEHHbIX METOO0B,
TeopeTnyeckom
MeXaHWKN B Npo-
deccrnoHanbHom
aeAaATenbHOCTU

2. O6beM gucuMnnuHbl B 3a4eTHbIX eAuHuuax/yac.(e coomeemcmeuu ¢ y4e6HbIM MIaHOM) —
8/288.

CDopma I'IpOMe)KYTO'-IHOVI aTTecTauum 3a4éT n aK3ameH

13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

TpyaoemMKoCTb
Bug yuebHown paboTbl Bcero Mo cemectpam
Ne 3
AyOVTOpHbIE 3aHATUSA 136 136
nekuunu 68 68
B TOM yucne: npakTnyeckme 68 68
nabopaTopHble 0 0
CamocTosiTensHas paborta 116 116
dopma NPOMEXYTOYHOM aTTecTaumnn 36 36
(3a4ém u ak3ameH —  4ac.)
UToro: 288 288
13.1. CopepxaHMe QUCLUMIUHDI
n/n Peanusauus
pasgena guc-
HaumeHoBaHuve pasgena LUUNAWHBI C
CopepxaHve pasgena aMCunnimHbl
AVCLUMNITUHBI MOMOLLBIO OH-
nawvH-kypca,
QYMK *
1. NNekuun
11 OnemeHTapHas Teopus. OCHOBHbIe NOHATUSA. YpaBHEHMS C pa3gensowmummucs

nepemeHHbIMU. JIMHENHbIE ypaBHEHUSA NepBOro nopsaa-
Ka. YpaBHeEHNA B NosHbIX guddepeHumanax. 3aMmeHbl
nepemMeHHbIX. O NpUBNKeHHbIX MeTodax peweHus. O
cocTaBneHnn gnddepeHLumanbHbIX YpaBHEHUN.

1.2 3apaya Koww. Teopema Kowwm-lukapa. [Apyrue TeopemMsl CyLLECTBO-
BaHuS 1 eguHcTBeHHocTU. OnepaTtop casura, Npo-
cTeviline cBomncTBa

1.3 JIuHenHble cucTemsl. CyuwiectBoBaHMEe 1 €ONHCTBEHHOCTb PeLUeHUn NNHEeN-
HbIX cucTem, onepatop casura. ®yHoameHTanbHble
cucTembl pelwleHunit. JInHenHble ypaBHEHUSA C NOCTOSAH-
HbIMK KO3dppuumeHTamn. JIMHenHble cucTtembl C Mo-
CTOSAHHBIMW KO3 PULIMEHTaAMMU.

1.4 YcTonumnBocTb OCHOBHbIE MOHATUSA TEOPUN YCTOMUYMBOCTU. YCTONYN-
BOCTb NMHEWHbIX cucteM. Teopemsbl JisnyHoBa 06 yc-
TOMYMBOCTM MO NEPBOMY NpUBKeHW0. 3aBUCMMOCTb
peLleHnin 0T HavarbHbIX 3HaYEHUN

2. lMpaKkTnyeckune 3aHaTusa

2.1 QnemeHTapHas Teopusi YpaBHEHUST C pa3gensioWwnuMmUca MEPEMEHHbIMU 1
NpuMBOASALUMECA K HWM, OLHOPOAHbIE YpPaBHEHUA W
NPUBOASALLMECS K HUM, NUHEWNHblE YpaBHEHUSA U ypaB-
HeHnss BepHynnu, ypaBHeHUs B MNOMHbIX AuddepeH-
umanax u WHTErpupyroLlun MHOXUTENb, YypaBHEHUSA
HepaspelweHHble OTHOCUTENbHO MPOW3BOAHOW, ypaBs-




HEHUsI [OMnycKalolme MOHWKEeHNa nopsaaka, MeTof
WN3OKIUH

2.2 3agava Kowwm MpoBepka ycnosun Teopemsl Kowwu-MNukapa B nonoce
M nokanbHon Teopembl Kowwu-MNukapa. OueHka no-
rpewHoctn.  [locTpoeHne wuHTerpanbHOW BOPOHKMU.
lMpoBepka CBOWCTB onepatopa cABwura, MOCTPOEHUS
onepaTopa caswura.

2.3 JInHenHbIe cncTeMbI JInHenHble cUCTEMBbI C MOCTOSAHHBLIMK KO3dhdULMEHTa-
MKW, yHOAMeHTanbHble MaTpuubl, NMHENHbIE ypaB-
HEHWs1 C MOCTOSAHHBIMU KO3(hMLMEHTaMU.

24 YCTOM4nBOCTD YCTOMYMBOCTE MO onpeaeneHvne, YCTOMYMBOCTb MO
nepBomy npubnwkeHuto, kputepun N'ypsuua, ocobble
TOYKN NIMHENHBIX ABYMEPHbBIX CUCTEM.

3. llabopaTopHble 3aHATUA

13.2. Tembl (pasgenbl) AUCUMNNNHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
CamocTtosaTenbHas

n/n (pasgena) gucumnnuvHel | Nekuun MpakTuyeckme | JlabopaTopHblie pa6oTa Bcero
OnemMeHTapHas Teopusi. 18 20 32 70
3apada Koww. 16 14 22 52
JIuHenHble cucTeMmsI. 18 20 32 70
YCcTOMYMBOCTD 16 14 30 60
Wtoro: 68 68 116 252

14. MeToauyeckue ykasaHusi Ans ooy4yaroLmxcsi N0 0OCBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHna OUCUMNIVHBI UCNONBL3YIOTCA Takue BuAbl y4ebHon paboThl,
KaK Nnekumm, NnpakTuyeckne 3aHATUS, a Takke pasfnyHble BUAbl CAMOCTOATENbHON paboTbl 00y-
Yalowmxcsa. Ha nekumax pacckasblBaeTca TeOpeTUYeCcKUin maTepuan, Ha NpakTU4YeCcKnX 3aHATu-
AX pelalnTcsa 3agadm No TeopeTuyeckomy Matepuany, NpoYMTaHHOMY Ha NeKUMSX.

CamocTosaTenbHasa yyebHas aeaTenbHOCTb CTYAEHTOB npeanosiaraeT BbiMOMHEHWE cre-
AYOLWNX 3afaHUN:

1) camocToaTenbHOE M3yvyeHne y4yebHbIX MatepuasnoB no pasgernam 1-4 ¢ ucnonb3oBa-
HMEM OCHOBHOMW W OOMNOMHUTENBHOW NUTepaTypbl, MHHPOPMALMOHHO-CMPaBOYHbIX U MOUCKOBbIX
cucTem;

2) NOArOTOBKY K TEKyLMM aTTecTauusiM: BbINOSIHEHWE OOMAaLUHUX 3adaHui, CaMOoCTOoSA-
TenbHOEe OCBOEHME MOHATUMHOrO annapara no Kaxaoun Teme.

Bonpocbl NEKUMOHHBIX 1 NPaKTUYECKUX 3aHATUIN OBCYXXAalTCA Ha 3aHATUSX B BUAE YCT-
HOro onpoca — MHANBMAYaNbHOro N (poHTanbHOro. MNpu NOAroToBKe K NEKLUUOHHBIM U NpaKTu-
YECKUM 3aHATUSM, 0By4aloLWMMCa BaXXHO NMOMHUTb, YTO UX 3aaya, OTBeYyas Ha OCHOBHbIE BO-
NpOCbl NfiaHa 3aHATUA 1 AONOSTHUTENbHbIE BONPOCHI NpenofaBaTtens, nokasaTb CBOU 3HAHUA U
Kpyro3op, YMEHWe Iormyeckm nocTpouTb OTBET, BriafeHuMe maTemMaTUdeckum annapaTtom u
WUHblE KOMMYHUKaTUBHbIE HaBblKW, YMEHWE OTCTamBaTb CBOK NMpodeccnoHarnbHyo nosuuyuio. B
Xo[e YCTHOro ornpoca BbISIBAATCA AeTanu, KOTOpble N0 KakMM-TO NpUYnHaM okasanucb HeJoc-
TaTOYHO OCMbICIIEHHLIMU CTYAEeHTaMN B X04e Y4eOHbIX 3aHATUN. TeM cambiM ONPOC BbINOSTHAET
BaXkHenLwme oby4vatoLLyto, pa3BnBatoLLYy0 U KOPPEKTUPYHIOLLYO OYHKUUK, NO3BONSAET CTyaeHTaM
y4yecTb HegopaboTkn 1 nsbexatb UX NPy NOLIOTOBKE K MPOMEXYTOYHbIM aTTecTauusm.

Bce BbINonHsemble CTygeHTaMW CaMOCTOATENbHO 3aaHus noariexar nocneayolen
npoBepke npenogasaTtenem. PesynbTaTbl TEKYLUX aTTECTAUNA YYNTLIBAOTCS NpenogaBaTenem
npv NpoBeAEHMN NPOMEXYTOYHON aTTecTauun (3 cemecTp — 3a4€T, IK3aMeH).

B cnyyae HeobxoammocTn nepexofa Ha OUCTAHUMOHHBLIN PeXMM 0By4YeHUs1 ncnonb3yeT-
cA 3NEKTPOHHbIN KypcC «OdnddepeHumnarnbHble ypaBHEeHNA» (URL:
https://edu.vsu.ru/course/view.php?id=11906) Ha nopTane «ANEeKTPOHHLIN YHUBEpCcUTET BIY».




15. NepevyeHb OCHOBHOW U AONOSIHUTENBLHOW NUTEepaTypbl, PECYPCOB UHTEPHET, HeO6XoO-
OUMbIX ONA OCBOEHUA ANCUUNIUHDI (criucok numepamypbl ogpopmrsiemcss 8 coomeemcmeuu ¢ mpebo-
eaHusamu MOCT u ucrnionb3yemcsi obw,asi Ckeo3Hasi Hymepauyusi 01 ecex 8udo8 UCMOYHUKO8)

a) OCHOBHag nuTeparypa:

Ne n/n NcToYHMK

BopoBckux A. B. Jlekuunn no 06bIkKHOBEHHBIM AnddepeHunanbHbiM ypaBHEHNAM : [y4ebHuK] /
A.B. Boposckux, A.W. Nepos .— 2-e n3a., ncnp. u gon. — BopoHex : N3gaTenbcko-

= nonurpaduyecknii LeHTp BopoHexckoro rocynapctBeHHOro yHmeepcuteta, 2014 .— 548 c.
5 PununnoB A. ®. COopHUK 3agay no agnddepeHymnansbHbeiM ypaBHeHusam / A.®. dununnos .—
) M. ; Wxesck : PX[, 2000 .— 174 c.(v npegblayLime nsgaHus)
OnddepeHunansbHble ypaBHeHMS: nNnaH nabopaTtopHbIX 3aHATUI (MCNpaBneHHbIN 1 gopabo-

3. TaHHbIN) : MeToamdeckne ykasaHusa / N. ®. NlexxeHuHa, J1. . MeTtpoea, W. H. MNMpsako .— 36 BI'Y
— CBoOoaHbIn gocTtyn 13 uHTpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

OnddepeHumanbHble ypaBHEHUS : MaTepuarnbl K NepBov aTTectauum : yuebHoe nocobue ans

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

HbIN JoCcTyn U3 nHTpacetn BI'Y : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.
OnddepeHunanbHble ypaBHEHMST : KOHCMEKTbI NIEKLMIA, BOMpOCk! U 3agayn. Y. 1. dnemeHTap-
5. Hasa Teopusi / .H. Mpsaako, J1.IM. NeTtpoBa .— 3b BI'Y — CeobGogHbIM AOCTYyN 13 nHtpacetn BIy
-http://www.lib.vsu.ru/elib/texts/method/vsu/m15-219.pdf.

OunddepeHumnanbHble ypaBHEHUS [ONEKTPOHHBIA pecypc] : KOHCMEKTbI NEeKLUIA, BOMPOCHI U 3a-
6. aaumn. Y. 2. 3agaun Kowwm /W.H. MNpsagko, J1.1. MeTtposa - 3b BI'Y.— CB0o60AHLIN JOCTYM U3 UH-
Tpacetu BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OdnddepeHumanbHble ypaBHEHUSA: KOHCMEKTbl NEKL M, BONPOCh 1 3agaHus. Y. 3. JluHelnHble

7. ypaBHeHus / cocT. /J1. . MNeTtposa, W. H. lMNMpsagko .— 3b BI'Y.— CBoboaHbINn AOCTYN U3 UHTpa-
cetu 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. Npsagko, J1. M. MetpoBa .— 3b BI'Y.— CBoboaHkIn gocTyn M3 untpacetn BIry
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

6) gononHuTenbHasa nuTeparypa:
Ne n/n NcTOYHMK

Mempoeckul U. I". Jllekuuu no meopuu 0b6bIKHOBEHHbLIX AughgbepeHuUarbHbIX ypasHeHUl :

9. Y4yebHuk 0ns cmyd. mex.-mMam. crieyuansHocmeu yH-mos / W.I". [Nemposckuti ; 100 ped. A.L.
Mbiwkuca, O.A. OneliHuka .— M. : U30-e0 Mock. yH-ma, 1984 .— 295 c.

KpacHocensckuti M. A. Oriepamop cdsuea 1o mpaekmopusm OuggepeHyuarnbHbIX ypagHe-
Hut / M.A. KpacHocensckuli .— M. : Hayka, 1966 .— 331 ¢

IloHmpsi2uH JI. C. Ob6bikHOBeHHbIe dughbghepeHUuarnbHble ypasHeHUs : y4ebHUK Orisi cmyo.
mam. cney. yH-moe / J1.C. NoHmpsizauH .— 5-e u3d. — M. : Hayka, 1982 .— 331 ¢

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

10.

11.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (orunaneHble pecypcbl UHTEPHET)*:
Ne n/n Pecypc

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

1 O6pasoBaTerbHbli nopTan "OnekTPoHHbI yHuBepcuteT BIy”

*

BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTcs goroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpasoBaTenbHble pecypchbl, OHNanH-kKypcbl, YMK

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus ANA CaMOCTOATENIbHOW paboTbl
(y4ebHo-Mmemoduyeckue pekomeHOayuu, nocobus, 3adaqyHuUKU, MemooOuYeCcKUE yKa3aHUsl 0 B8bIMOSTHEHUIO MpakK-
mu4yeckux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n NCTOYHKK
1 BopoBckux A. B. Jlekunm no o6bIKHOBEHHBIM AuddepeHLmanbHbiM ypaBHEHUAM : [y4eOHUK] /
) A.B. boposckux, A.W. lNepos .— 2-e nsg., ucnp. n gon. — BopoHex : N3gaTenscko-



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
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
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nonurpaduyecknii LeHTp BopoHexcKkoro rocyaapctBeHHoro yHusepcuteTa, 2014 .— 548 c.

PununnoB A. ®. C6opHUK 3aaay no auddepeHymnansHbiM ypasHeHuam / A.®. dununnos .—
M. ; Mxesck : PX[, 2000 .— 174 c.

OnddepeHumnanbHble ypaBHEHMS: NnaH nabopaTopHbIX 3aHATUIA (MCNPaBEHHbIN 1 Aopado-
TaHHbIN) : MeToamdeckne ykasaHusa / N. ®. NlexxeHuHa, J1. . MeTtposa, W. H. MNMpsako .— 36 BI'Y
— CBoboaHbIn goctyn 13 uHtpacetn BIY :http://www.lib.vsu.ru/elib/texts/method/vsu/m18-
46.pdf.

OndpdepeHumnanbHble ypaBHEHMS : MaTepuansl K NepBon attectaumm : yuebHoe nocobue ans
By30B / BopoHex. roc. yH-T;/ N.®. NlexxeHuHa [n ap.] .— BopoHex : JIOI BI'Y, 2006 .— Csoboa-
HblM gocTyn U3 uHTpacetn BIY : http://www.lib.vsu.ru/elib/texts/method/vsu/may07213.pdf.

OunddepeHunanbHble ypaBHEHMS : KOHCMEKTbI NeKL M, BONpOCk! U 3agayn. Y. 1. SnemeHTap-
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.

OnddepeHumnanbHblie ypaBHEHUS [QNEKTPOHHBIA Pecypc] : KOHCMEKTbI TEKUUIA, BOMPOCHI U 3a-
aauu. Y. 2. 3agaun Kowwm /W.H. Mpsagko, J1.T. MeTtpoea - 3b BI'Y.— CB0OOAHLIN JOCTYM U3 UH-
TpaceTtu BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-220.pdf

OundbdepeHumanbHble ypaBHEHUS: KOHCNEKTbI NeKUMiA, BONpoCkl U 3agaHus. Y. 3. JInHenHble
ypaBHeHus / cocT. /I1. . MNeTposa, U. H. MNMpsako .— 36 BI'Y.— CeobogHbIM AOCTYN U3 UHTpa-
cetu BIY:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-80.pdf

OundbdepeHumanbHble YpaBHEHWS: KOHCNEKTbI NIEKLNA, BOMPOCHI U 3agaHus. Y. 4. YCTOMYMBOCTb
/. H. Npsagko, J1. M. MetpoBa .— 3b BI'Y.— CBoboaHkIn goctyn U3 untpacetn BIry
-http://www.lib.vsu.ru/elib/texts/method/vsu/m18-81.pdf.

17. O6pa3oBaTefibHble TeXHONOrMU, UCNonb3yeMblie Npu peanusauun y4ye6Hon gucumn-
JNINHbI, BKMKOYasA AUCTaHUMOHHbIe obpasoBaTenbHble TexHonoruum (OOT), aneKkTpoHHoe

oby4eHue (30), cmewaHHOe 06y4eHue):

NHopmaumoHHan nekums, npakTuyeckoe 3aHaTue, NeKuus-Bu3yanusauusi, npaktmyeckoe 3a-
HSTUEe B hopMe npeseHTauun, camocTosTeNbHOe N3yYeHne NEKUMOHHOIro MaTepuana Ha OCHO-
Be npepsiaraeMbiX 3NEKTPOHHbIX Y4eOHUKOB, NpakTUYeckoe AoMallHee 3afaHune, KOHTPOorbHas

paboTa, 3Kk3aMeH

18. MaTepuanbHO-TeXHMYECKOe obecneyeHne AUCUUNIIUHLI: YyebHasa ayauTopus Ans npo-
BeOEHUS 3aHATUI NEKLMOHHOIO M CEMUHAPCKOro TUMa, TEKYLLEro KOHTPOMS U NPOMEXYTOYHOM

aTTecTtauum; cneynannsvpoBaHHas mebens.

19. OueHo4Hble cpeacTBa Ans nposeneHusA TeKyI.Ll,eI7I n HpOMe)KyTO‘-IHOﬁ arrecrtauum

MopAOoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcs y4ebHoro matepuana onpenenseTcs co-

AepxaHnem cnenyrwmnx pasgenos ANCUUNIINHDbIL

No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | @ AucumnnnHel (mogay- TeHums(n) OOCTUXEHUS OueHouHble cpeacTBa
ng) KoMneTeHuummn
JnemeHTapHas ONK-1 OrK-1.1
1. | Teopusi OrK-1.2 KM — koHTponbHas paboTa 1
OlnK-1.3
3apgaya Kowun ONK-1 OlnkK-1.1
2. OrK-1.2 KM — koHTponbHas paboTta 1
OrlK-1.3
JInHenHble cnctembl ONK-1 OrkK-1.1
3. OrK-1.2 KM — KoHTponbHasi paboTta 2,
OrlK-1.3
YCcTON4nMBOCTb ONK-1 OrlK-1.1
4. OrMK-1.2 KM — koHTponbHas paboTta 2
OlnK-1.3
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Ne HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | naAucumnnnHel (mopy- TeHums() OOCTMXKEHNSA OueHouHble cpeacTBa
ns) 4 KoMMeTeHuun
lMpomexyTouHas aTTecTtaumsi [NepeyeHb BOMpocoOB
dopma KOHTPONs — 3a4€T N aK3aMeH [MpakTnyeckoe 3agaHue

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAUYECKMe MaTepuarnbl, onpegensilowme npo-
ueaypbl oLueHUBaHUA

20.1 TeKywWwMn KOHTPOSb yCneBaeMocTun

Tekyliaa aTtrectauns npoBOaUTCA B COOTBETCTBUM C [lonoxeHnem o Tekyllen aTttecrta-
unn obyyarwmnxcsa No nporpammam Bbicllero obpasoBaHna BopoHEXCKOro rocyaapCTBEHHOIO
yHUBepcuTeTa.

TekyLlas aTTecTaums NnpoBoANTCA B (oOpMe KOHTPOSbHbIX paboT, npe3eHTaumm u npo-
BepKM AoMallHero 3agaHus, cogepXaHue KOTopbix NnpuseaeHo Hke. [lomalHee 3agaHue Bbl-
NMONHAETCA KaXabIM CTYAEHTOM CaMOCTOSTENbHO N 06CYXOaeTCca Ha CreayoLem 3aHATUN.
CTyaeHTbl TPEHUPYIOTCA LOMa CTPOUT MNosfie HanpaBfeHU C NOMOLLIbIO MPUKINagHbIX NakeToB
UM co3garoT CBOU NPOrpaMmbl U AEMOHCTPUPYIOT pe3yrbTaTbl HA 3aHATUWN. B xofe KOHTPOnb-
Hon paboTbl obyyatowemycs Bolgaetca KM ¢ npakTtudeckum nepevyHem 3agaHuni n npegnara-
eTCs peLlmnTb AaHHble 3a4aHunsl. B xoae BbINOMHEHUS 3a4aHUIN HEMb3S NOSb30BaTbCs CPEeacT-
BaMM CBA3M (BKItoYas ceTb MHTEPHET), HO MOXHO NOMb30BaTbCA NOObIMM NeYaTHLIMU N PYKO-
NMUCHLIMW MaTepunanamMmm, orpaHnyeHne no spemeHn — 90 aCTPOHOMUYECKUX MUHYT.

1. NepedeHb goOMaLLHKX 3aaHU NpUBeAEH B MeToandke “Juggepenyuanvuvie ypashe-
HUSL: NAAH 1A00PAMOPHLIX 3AHAMULL (UCNPABTIEHHIL U OOPADOMAHHBIN): MemoouyecKue YKa3anus ~
2. NpuMepbl KOHTPOSbHBLIX paboT

Mpumep KoHTponbHOM pa6oTbl Ne 1
PewnTb ypaBHEHUSA
1.y’ — y* cos x = ytgx
Y dy=0
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 nHTepBarne —E,E €OJNHCTBEHHOE peLlleHune.

Mpumep KOHTpOnNbHOM paboTbl Ne 2

1. Hantn Bce nonoxeHusa paBHOBECUS U UCCreaoBaTh UX Ha YCTONYNBOCTb



X =(x+1(y-1),
y=Xy+2.
2. Hantn yacTtHoe pelueHne ypaBHEHUS
vy 4 4y" 47y 46y +2y ="
N nccnegoBaTh €ro Ha YCTOMYMBOCTb.
3. PewnTb ypaBHeHne

y(S) _2y(4) +2ym_4yn+ yr_2y — O
4 3. Pewwntb cuctemy:
X'=3y—x+4t,
y'=3y—-x+2

n HanTn G, (Zj
0
0

5. [Ina cuctembl NIMHENHBI YpaBHEHW ONPeaennTb TUM 0CoBON TOYKK, NOCTPOUTL ICKN3 ha30BOro
nopTpeTa, onpeaenvTb HanpaBneHns OBUXEHUS

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

Kputepun oueHnBaHns KoMneTeHLnn YpoBeHb cdop- LWkana oueHok
MUPOBAHHOCTU
KOMMNeTeHLM
OGyyatoLwumiicst B NONHOM Mepe yMeeT Knaccuuumpo- lNoebiweHHbIt OTJSINYHO
BaTb YPaBHEHUS N NPUMEHATbL OCHOBHbIE METOAbI pe- yposeHb
LWeHNs 0BbIKHOBEHHbIX AnddepeHUmnanbHbIX ypaBHEHWUI
N NX cucTeM; BnageeT HaBblkaMyU MOAENMPOBaHUS Npak-
TMYEeCKMX 3agad auddepeHunanbHbIMM YpaBHEHUAMM U
nccneaoBaHNs CBOMCTB peLleHnii 0ObIKHOBEHHbIX And-
depeHumanbHbIX YpaBHEHUN 1 NX cucTeM. BepHo BbI-
NOMHEHbI BCe 3aflaHNs KOHTPOSbHOW paboThbl.
Obyuatowminca B Lenom ymeeT KnaccuuumpoBaTb basosniti XOpoLluo
YPaBHEHUSA N NPUMEHATbL OCHOBHbIE METOAbI PeLLEHUS yposeHb
00bIKHOBEHHbIX AndydepeHUmnanbHbIX YPaBHEHUN N X
CUCTEM; BNageeT HaBblkaMy MOAENUPOBaAHUSA NpaKTuye-
CkMX 3agad anddpepeHumanbHbIMU ypaBHEHNAMN N UC-
cnegoBaHusi CBOMCTB peLleHnin 00bIKHOBEHHbIX aAndde-
peHuunarnbHbIX YpaBHEHUN U ux cucteM. B pelueHumsax
AONyLLEHbl HE3HAYMTESbHbIE OLLUMOKN N NPaBUIIbHO
BbINOSIHEHbI YETbIPE W3 NATU 3a4aHUN.

Obyuvatowminca oparmeHTapHoO cnocobeH knaccudpuun- | MNopoeoesid yOOBNETBOPU-
poBaTb YpaBHEHUS U NPUMEHSATb OCHOBHbIE METOZbI yposeeHb TENbHO
peLleHns 0BbIKHOBEHHbIX AMddepeHLmanbHbIX YpaBHe-
HWU U UX CUCTEM, He YMeeT uccrnegosatb auddepen-
UunanbHble ypaBHEHUSA UK AONYCKaeT CyLeCTBEHHbIE
owmnbkn. B pelueHnsax gonyuieHbl CyLeCcTBEHHbIE
OLUMOKM UIM NpaBUIibHO BbIMOSTHEHbI TPU U3 NATU 3a-
AaHnn

O6yyaoLwmics 4eMOHCTPUPYeET OTPbIBOYHbIE, (hparMeH- - HeyaoBneTBOpU-
TapHble 3HaHuUs1, JoMycKaeT rpyGble oWnGKM. TENbHO




20.2 NMpomexyToyHasa aTrecTaums

lMpomexyToyHas aTTecTaums No QUCLMNIIMHE OCYLLECTBASIETCA C NOMOLLBIO CreayLwmx oue-
HOYHbIX CPeacCTB:
CobecedosaHue no aKk3ameHaluUoOHHbIM bunemam

3aueT cTaBMTbLCS NO pesyrbTaTaM KOHTPOJbHbIX paboT.

NeNe n/n
TeMbl K TEKyLLIEN aTTecTaLmmn (9K3aMeHY)
1. OcHoBHbIE onpeaeneHus.
2. Teopema 06 ypaBHEHWM C pa3geneHHbIMU NePEMEHHbBIMU.
3. YTBepxaeHne o6 obliem peweHun JI0Y.
4. CeowicTBa peLueHun JTY.
5. YTBEpXaeHue 0 pasnnyHbIX TPAaKTOBKaX CUMMETPUYHOIO YpaBHEHNS.
6. Teopema 06 nHTerpmposanum Y.
7. MpusHak nonHoro anddepeHumana n anroputMm HaxoxgeHus MNo.
8. YpaBHeHue konebaTenbHOro KOHTypa.
9. MaTtemaTudeckasa Mogernb CUCTEMbI «XULLHUK-KePTBay.
10. YpaBHEHUE MaaTHUKA.
11. MeTtog n3oknuH (npumep).
12. MeTtog nomaHbix dunepa (npumep).
13. dopmynupoBka TeopeMbl Kowm—llukapa.
14. Jlemma 06 3KBMBaNEHTHOM MHTErpanbHOM YPaBHEHUM.
15. OnpegeneHne nocnegoBaTtesbHbIX MPUONMKEHUN.
16. Jlemma o conuxeHum
17. Jlemma o cxogumocTu
18. OueHka norpeLIHocTH
19. Jlemma o cxoonmocTin
20. dopmynupoBka Teopembl Kown—lukapa ¢ nepemeHHon KoHCTaHTon Jlvnwuua.
21. dopmynnpoBKa JokarnbHon TeopeMbl Kowwn—llukapa.
22. Teopema Kowun—lukapa ans ypaBHeHUs nN-ro nopsigka.
23. dopmynnpoBka TeopeMbl [leaHo; UHTerpansLHas BOpOHKa.
24, Teopema Kowun—lrkapa anst KOMNNEKCHON HOPMaribHOW CUCTEMBbI.
25. Oneparopa casura ansa (HC) n (HAC).
26. Teopema 06 OC gns NOC.
27. Teopema o cTpykType MHOXecTBa peweHui JTOC.
28. YT1BepxaeHue o peweHuax u OC gna NC.
29. Teopema o dep JIAOC.
30. Teopema 0 BblaeneHnm BELLECTBEHHbIX PELUEHWN.
31. CefieHne ypaBHEHUS N-ro nopsigka K cucteme.
32. O6wee pewenne JIHYN.
33. Teopema o dcp JTAOYN.
34. OcHOBHbIe onpeaeneHns Teopmum YCTOMYNBOCTMU.
35. YTBEpxaeHvue o NnpuBeeHHON CUcTeme.
36. Kputepumn yctonumnsoctu J1C
37. Kputepun yctonumsocTtu JICTIK.
38. Kputepun N'ypsuua.
39. Kputepuit Muxarnnosa




40. Teopema JIsnyHoBa 06 yCTONYMBOCTY NO NEPBOMY NPUBIIVKEHNIO.

41. Teopema JlsanyHoBa 0 HEYCTONYMBOCTU MO NEPBOMY MPUBNVKEHMIO.

MpuMepbl NpakTUYECKUX 3aaHMNA Ha 3K3aMeHe

1. NccnegynTe Ha yCTOMYMBOCTL HyneBOe pelleHne auddepeHumanbHOro ypaBHeHus,

X
ecriv onepaTop CABWra Anst Hero 3aaaeTcst opMynon g, X, = TO te[1,+0)

2. BepHo nu cnepytowee yTBepxaeHve: ecnv ypaBsHeHne X' = f (t, X) €eCTb CreCTBIE ypaBHEHNS

X'=¢g (t, x) , TO Ntoboe peLLeHne NepBoro ypaBHEHWs ABNSIETCA pelleHnem BToporo? A HaobopoT?

KoHTponbHo-n3MepuTenbHble MaTepuarnsl NPOMEXYTOYHOM aTTecTauum BknoyatoT B cebs TeopeTnye-
CKve BOMpPOChI, NO3BONSIOLLME OLEHUTb YPOBEHb MOSYy4YEeHHbIX 3HAHUI U NpaKTU4Yeckoe 3agaHue, Nnosso-
nsALLEE OLEHUTb CTENeHb CDOPMUPOBAHHOCTM YMEHWIA U HaBblkoB. KM coaepxuT aBa Teopetuye-

CKMX BOMpoca 1 0gHO npakTtn4yeckoe 3agaHue. Mo »xenaHuto OGy‘-IGIOLLlGFOCFI npakTnyeckoe 3agaHne mMmo-

XeT ObITb 3aMEHEHO Ha cnepyrwoulee 3agaHume, BblnoJIHAEMOE B TeHYEeHNUe ceMecTpa: HanTn npakTnye-

CKyl0 3aga4vy, CBOOALLYHCA K nmd)d)epeHumaanuM YpaBHEHNAM N NpencTaBUTb eé KOMMNbKOTEPHYIO MO-

[enb.

KpVITepI/II/I OLIeHNBaHNA KOMNETEHUUI

YpoBeHb
cdopmmpo-
BaHHOCTM
KOMMeTeHUun

LLikana oueHok

Obyuarowutics e nonHou mepe gnadeem meopemuyecKuMu 0CHO8aMu
aUCL(UI'IJ'IUHbI, ymeem cesda3amsb meopuro Cc ﬂpaKmUKOl:I,
Knaccuguyupogamps ypasHEHUs U [PUMEHSIMb OCHO8HbIE
mMemodbl  peweHUss  OBbIKHOBEHHbIX  OugbhbepeHyuanbHbIX
ypasHeHul u ux cucmem; grnadeem HasbiKamMu MOOesIupO8aHUs
npakmudeckux 3aday OuchhepeHyuanbHbIMU YpasHEeHUSMU U
uccnedosaHusi ceolicme peweHul O0b6bIKHOBEHHbIX
dugbgbepeHyuanbHbIX ypasHeHUU U ux cucmem.

lNosbiweHHbIl
YpPOBEHb

Omnu4Ho

Obyuyarowutica enadeem meopemudecKUMU 0CHO8aMu QUCUUINITUHBI; 8
uesiom, ymeem ceszams meoputo c npakmuxod,
Knaccuguyupoeames ypasHEHUS U MPUMEHSIMb OCHOBHbIE
mMemodbl  peweHuUss  OBbIKHOBEHHbIX  OughbhbepeHyuanbHbIX
ypasHeHul u ux cucmem, grnadeem HasbiKamMu MOOesIupO8aHUs
npakmu4yeckux 3aday OughgbepeHyuanbHbIMU ypasHeHUsIMU U
uccnedosaHusi ceolicme peweHul O0b6bIKHOBEHHbIX
ougbgbepeHyuanbHbIX ypasHeHUU u ux cucmem, HO Ooryckaem
He3HayumesibHble  OWUubKU, Hemo4YyHocmu, UCMbimbleaem
3ampyOHEeHUs rnpu peweHuU npakmu4eckux 3aday

Ba3zoesbiti
YPOBEHb

Xopowo

Obyyvarowutica yacmuyHo enadeem meopemuyecKkuMu ocHosamu
ducyunnuHbl, ¢hpaeMeHmapHo crocobeH  Kiaccughuyuposame
YpasHeHUsi U [PUMEHSMb OCHOBHbIE MemMOObl pPeuweHusi
06bIKHOBEHHbIX OugbhepeHyuarnbHbIX ypasHeHUl U ux cucmem,
He ymeem uccrnedosamb OughgpepeHyuanbHble YpasHeHUs unu
donyckaem cywecmeeHHble oWubKu, He yMeem cesi3amb mMeopuro C
rnpakmukod.

lNopoeosnili
ypOBEHb

Ydoenemesopu-
meJibHO

Obyuvarowutica O0eMOHCmpupyem Ompbi8OYHbIE, (bpacMeHMapHbIe
3HaHus, doryckaem 2pybbie owubKu.

Heydosnemsopu-
meJibHO




20.3 PoHA OLEHOYHbIX cpeAcTB CHOPMMPOBAHHOCTU KOMMETEHUUA CTYAEHTOB, PeKo-
MeHAyeMbIW Ans npoBeAeHUs AUMarHoCTUYeCKUX pabort

1) 3aKkpblThle 3agaHug (TeCToBbIe, cpeaHUN YPOBEHb CIOXHOCTHN):
1. Bsenenwue nmapamerpa p = v’ pEKOMEHAYETCA NI PELUICHUS YPaBHEHUS

OTBET: 1)
Pemenue: Beenenue napamerpa p = ¥' pekoMeHyeTcs 11 pellleHus ypaBHEH s IePBOTo MOpsKa He-
Pa3peIIeHHOr0 OTHOCUTENLHO IPOM3BOIHOM, B ClIy4yae, KOTa Pa3pelinTh €r0 OTHOCUTEILHO IPOU3BOI-
HOI CIIOKHO, HO MOHO HPeCTaBUTh B Buae: ¥ = f(x,v') ummx = f(y,¥").
Dy=+x—siny +y'
2)y' = yx — sin x + 2y°
3)y' =xsiny
2. YacTHble pelleHUs, KakUX ypaBHEHUM MOTYT BbITb HaliAeHbl TONbKO MeTOL0M BapuaLMn NPOU3BO/bHbIX MO-
CTOSIHHbIX?
OtBet: 1) n 3)

PelweHue: J/InHeitHOE HEOAHOPOAHOE YpaBHEHME, NPaBas YacCTb KOTOPOro HE UMEET CreLuabHbIi BUA, pe-

" —
LaeTcA TO/IbKO MeTOL40M BapuaumMm NPOU3BOJIbHbIX MOCTOAHHbIX. [1paBad YacTb ypaBHeHUA y + 4y - 2thVI

X

14 ’ e
y' -2y +y=—F—
X

_{ He CreumanbHoro Buaa, NoTOMY MCMONb3YETCA METOA BapHaL MPOU3BO/bHbIX Mo-

CTOAHHDbIX.

1) Y +4y=2tgx

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

3) Y -2y'+y=

3. [nAa nMHeltHoro ogHopogHoro anddepeHUnanbHOro ypaBHeHMA y"=5y'+4y=0 byHOAMEHTaNbHYO cUC-
Temy peleHuin 06pasyroT GyHKLMMK...
Otet: 1) n 4)

" ' _
PeweHe: [1A IMHENHOMO OAHOPOAHOO AnddepeHLmMansHoro ypashenna Y —2Y +4y =0

KOPHU XapakK-

TEPUCTUYECKOTO YpaBHEHUA NMELOT BN, /’z’l =4 n )“2 = 1. Tak Kak KOPHU NPOCTble ,El,ef/'ICTBVITel'IbeIe, TO d)yH-
. _ AhX _ adX

JaMeHTaNbHaA CUCTEMA peLleHNN MMEET BUA, y1 =€ 7] y2 =€ . CooTBeTCTBEHHO ANA Halwero cay4vyaa

4
y,=e%,y,=¢

1)y=e
2)y=¢e""
3)y =e*
4) y=¢e"

4. [N Kakoro ypaBHeHus dyHKuMA 1 =8’ aBnseTca MHTerpupylowem MHoXuTeNemM ?



OtBeT: 3)

Pewenue: Unmezpupyrowum mHodxcumenem 01s ypagHeHUs. P(x, y)dx+Q(x, y)dy =0 , Ha3pIBACTCs Ta-
kast pynkuus (X, y) = 0, mociae yMHOKEHUS, Ha KOTOpYIo nuddepeHnanpHoe ypaBHEeHUE mpeodpa3yeT-

csl B ypaBHEHHE B MONHBIX auddeperumanax. Hpu ymuoxkennn COSXAX—(y —sin x)dy =0y, =gV

T0JIy4aeM ypaBHEHHE B ONHBIX auddepenipanax € €0sxdx —e”(y —sin x)dy =0
1) xydx+(@+ x?)dy =0

2y yox—(y*+3x)dy=0

3)cos xdx — (y —sin x)dy =0
5. Kakue n3 nepeyuncieHHbIX ypaBHEHMWIM ABAAIOTCA YPAaBHEHUAMM B NOAHbIX auddepeHumnanax?

OtBet: 3) n 4)
oP  8Q
Pewenue: Ypasnenue euoa P(x y)dx+Q(x, y)dy =0 5, KOMOPO20 BbINOIHACMCA oy~ ox A6/

emcsi ypagHeHuem 8 noHbix oughgepenyuanax.
1) y'—y* cos x = ytgx

2) (x—ycosl)dx+ xcosidyzo
X X

3) (X*+y? +y)dx+(2xy + x+e’)dy =0
4) ycosxdx—(2y-sinx)dy =0

2) OTKDbITbIE 3a4aHUg (TECTOBbIE, MOBbLILLUEHHbLIN YPOBEHb CIOXHOCTU):
1. OmnpenenuTs TUIT 0OCOOON TOYKHU CUCTEMBI

x' =z
Omeem: ceono
Pewenue: Hatioem konu xapakxmepucmuuecko2o ypaeHeHus.:

54 J=a-aci-n

(1-A)(-1-A)=0,4, =10, 1, =—1 < 0. CnenoparenbHo, 0ocobas TOYKa CeJI0.

2. OmpenenuTs THI 0COOOM TOUKH YpaBHEHHUSI
dy 2x-—y
dx x— Vv
Omeem: yenmp
Pewenue: natioem koHU Xapakmepucmuiecko20 ypaeHeHUs.
1—4 -1
=(1—-A)(—-1—-4 2,
S RCEDIC R
A*+1=0,4, = %i. Cnenosarennno, ocodas TOUKa LEHTP.

3. HccnemoBaTh Ha YCTOWYHBOCTH HYJIEBOE PEIICHUE YpaBHEHUS

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



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

. 2 3
Brruucium e€ riiaBHble AuaroHanibHbie MUHOPBL: A= 2 = 0,A,= ‘2 1‘ = —4 = 0. CnenpoBaTeibHO, 11O

kpureputro Payca-I'ypeuna HyineBoe penieHue HeyCTONYUBO.
4. OrmpenenuTs TUIl YPaBHEHUS

y' :X(In y—Inx)
X
Omeem: 00HOpOOHOE

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

OJTHOBPEMEHHOI1 3aMeHe «X» Ha «kx» 1 «y» Ha «ky», Ha3pIBaeTCS OJHOPOIHBIM.
5. VYkazarh HauboJsbLIee enoe A, MPH KOTOPOM aCHMIITOTHYECKH YCTOMYHBO HYJIEBOE PEIIEHUE CHCTE-

X' =ax+ y+x2,
MBI ?
y'=x+ay+y

Omeem: -2

Pewenue: ManI/II_[a JIHHCapI/I3OBaHHOﬁ CHUCTCMbI UMCCT BHU ] A= [ J CocraBuM XapaKTCPpUCTHIC-

a

CKOE ypaBHEHHE:
a—A 1
=(a—A{a—41) —1,
R EACERICEP
(A—a)*—1=0, 44 =a+1,4; =a—1.]ln acUMOTOTHYECKOE YCTOMINBOCTH KOPHHU XapaKTEePH-
CTHYECKOTO YPaBHEHHS JOJKHBI ObITh OTpHIATENbHB: @ + 1 <X 0.

Kputepum n wkanbl oueHBaHma 3agaHm ®0OC:

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) 3apaHug 3akpbiToro TMna (Ha cooTBeTcTBMe):

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

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

5) 3agaHug oTkpbiTOro TMna (4mcno):




e 2 06anna - ykasaH BEepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYIOTCA K UCNOMIb30BaHUIO NPU NPOBeAEeHUU ANArHOCTU-
YyecKUx paboT C Lenbl OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUA AaHHOW AUCLMUNNU-
Hbl (3HAaHWW, YMEHWUN, HAaBbIKOB).



