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1. LIEJIM OCBOEHHWA TUCHHUITIMHBI

Llenbio ocBoenust aucuuiiHel «JJuddepeHnyansabie ypaBHEHU» ABJISETCA OCBOCHHE OCHOBHBIX
TeopeM 0a3oBBIX pas3/iesioB TeOpuH JUM(PEpeHIHaNbHBIX YpPaBHEHHH (TEOpEM CYWIECTBOBAHHA H
¢/IMHCTBEHHOCTH, TEOPUM JTMHEHHBIX CHCTEM, TEOPHUS YCTOHYNBOCTH).

OcBoeHHe OCHOBHBIX METOJIOB PELICHWsS M Ka4eCTBCHHBIX METOJOB HcCre/ioBanus OOLIKHOBEHHBIX
JupepeHIaNbHBIX YPABHEHUH. | |

| |
2. MECTO ,I[HC].IIJ‘IHJH/IHI:;I B CTPYKTYPE OI1OII F‘BO

Jlucimmmna «J{uddepeHpanbabe ypaBHeHUA» 0THOCUTES K 00A3aTebHOM yacTh yyebHoro IiaHa.

Jucuummuna  «JluddepeHiipanbible  ypaBHEHUs» ONUpAETCS HA  CACAYIOUME JAWCUMIUIMHDL
MaTeMaTHYeCKHil aHa/iu3, TMHelHas anrebpa, aHaMATHYECKas I'eOMETPHSI.

Eé usydenwe m03BONAET OOydalommmcs npuobpectd (yHAaMeHTalbHble 3HaHds B OOJacTd
METOJIOJIOTMM ¥ TEOPETHUECKUX METOJOB PEIICHHS KOHKPETHBIX THIIOB YPaBHEHHH, Ka“ueCTBEHHOrO
HCeIeIOBAHMS MOBEAEHUS PELICHU M, HX ACHMIITOTHYECKOE NOBe/IeHUE Ha OECKOHEYHOCTH. A TAKKE H3YUCHUE
YpaBHEHH BOZHHKAIOLIMX B PEAbHBIX (PH3UHYECKUX MPOIECCax.

3. TNIAHUPYEMBIE PE3YJIbTATBI ObYYEHMUSI H(:) JUCIHHMIINHE

[Inanupyemble pe3yabratbl OOydeHHs MO JUCUMILIMHE, coon‘HeceHHlJPIe ¢ TIJIaHHPYEMBIMH
esysipraTamu ocBoeHust OITOI

Kos hopMupyeMbIx KOMIETEHLWI VposeHb ITnanupyeMble pe3ynbTaThl 00yHEHHs MO
OCBOEHHS JUCLMIIIMHE, XAPAKTEPH3YIOUIME 3Tarlbl
KOMIETEHLIMN dopmMupoBaHHa KOMNETEHUMH (noKasare/u
OCBOEHHS KOMITETEHLUK)

OIIK-1. CnocobeH npUMeEHAThH YactiyHoe | 3narb 6a3oBble HaBbIKM, MOMyYeHHble B 001acTH
(byHIAMEHTAIbHBIE 3HAHMS, 1I0JTyHYEHHEIE B MATEMATHYECKHUX M (MU/IH) ECTECTREHHBIX HAYK.
061aCTH MAaTEMATUUECKUX W (UU) YMeTs Mcrnionb3opaTh 6a3oBble 3HaHUA M3 obnacTu
€CTECTBEHHBIX HAYK, K MCIONb30BATh HX B MaTeMaTHYECKUX W (MJM)| eCTECTBEHHbIX HayK B
npodeccMoHaIbHON AeITEIbHOCTH. npodecCHOHANBHOH NEATENLHOCTH.

Baajersb HaBbixaMy BIOOPd METO/IOB peLUICHMs 3ala
npodeccHoHanbHoll  AEATENLHOCTM  HA  OCHOBE

TEOPETHUECKUX 3HAHMI. |
OIIK-2. CnocoGeH ucnonb30BaTh U Yactuunoe | 3narhb: | |
a/1aNTUPOBATH CYILECTBYIOUIHE ®  paclIMpeHHble HaBbIKK B 0B1aCTH MATEMATUKI]
MaTEMATUYECKHE MCTOABI U CHCTCMBI ®  MaTeMarH4eckue OCHOBBI, OCHOBHBIE
0porpaMMHpOBaHUs s pas3paboTKy U MnofioKeHus M kKoHuenumu B obsactu
PEeANH3aLKUH ATIFOPUTMOB PELLIEHUA MporpaMMHpOBaHHS;
NIpHKITAAHBIX 3a1a4 ®  ApPXMTEKTYPa #3bIKOB MPOIPAMMHPOBAHHI,
OCHOBHAsi TEPMHUHOJOrMA B ODJACTH TIPOrPAMMHOIO
obecrieueHus.

Ymerb  ocywectsnath  ofocHoBaHHbIH  BLIGOp
MATEMATHYECKHX M KOMIBIOTEPHBLIX METO/I0B, A TAKIKE
HeOOXOAMMOro MporpamMmHoro ofecneveHus npu
peuieHuY 3a1a4 nMpodeccHOHANLHON 1eATeIbHOCTH.
Baanerb HaBbikaMy NPUMEHEHHS JAHHBIX MCTOIOB W
MporpaMMHOro  o0ecneyeHuss  Npd  pelueHnH
KOHKPETHBIX 33Ja4; |




4. OFLEM U CTFPYKTYPA JUCHUILIHBI

Ob1as TpyI0EMKOCTh TUCIMIUIMHBI COCTABIACT 3 3aueTHBIX eauHumIl, 108 vac. |
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O6EBIKHOBEHHBIE AMddepeHIHaBHbIE
1 ypasHenns (OY). O6wme noHATyS. 3 1 2 2 3 2/50%
[Tpumepsl 13 QU3HKH,
IIpocTeifiune MeToabl OTBICKAHHA

2 pocTeH e 302|212 3 2/50%
peLueHHiA.

Hopmanbuble cuctemsl OLY n cBeacHne
YpaBHEHHA N-ro Nopsjaka K HOpMaIbHOH

3 | cucreme. Cywecrnoanne u 31341 4 6 2/50%
€IMHCTBEHHOCTb peLLeHHIT ans
HopmaibHbIX cucteM OV,

TposomkeHue peweHuit. HenpepeiBHas
4 | 3aBUCHMMOCTb PeLIEHUH OT HAYATbHbLIX 3 5 2 3 1/50% PediTuHr-xonTpons 1
. JNAHHBIX 1 NPaBOH YaCTH. o=
JInneiinble ypaBHEHNS U CUCTEMDI
5 | nuuednbix O1Y. GyugameHTanbHas 3 6 2 3 1/50%
MaTpHIla W ee CBOHCTBA.
JlnHeiiHble HEOAHOPOHbIE CHCTEMBI.
Ob6Luee 1 yacTH nenue, HpuHuun

6 il s | - 3781 4 6 2/50%
cynepnozuuuu. @opmyiia Bapualyu
MOCTOAHHBIX.

JInneiiHble ypaBHEHUA N-TO MOPAAKA H UX

7 | cBoficTBa. (DyHaaMeHTalbHAA CUCTEMA 3 9 2 3 1/50%
pewenuil. Obiee pelueHue.
Onpenenutens BpoHckoro cuctemel

EWEHHH JIMHERHOrO ypaBHEHHUS W €r0

g | Pl vP 301022 3 2/50%

csoictea. Popmyna JInysunns-
OcTporpaickoro.
JIvHeiiHble ypaBHEHUE n-ro nopsaaka ¢ - ,

9 yp pA 3 11 2 2 3 2/50% FeATHHr-XOHTpOIIb 2
NOCTOAHHbLIMM KO3 PUuMesTamn, | -~ | | — | = | | = | = =77 | 7 R
JInneiiHble HEOAHOPOAHbIE YPABHEHUSA N-TO

10 | nopsaaka ¢ NOCTOSHHBIMM 3 12 2 2 3 2/50%

Ko duuneHTamn. HacTHoe pelieHHe.
JInHeiHble cUcTeMbI C MOCTOSHHBIMU

[T | kosdduuneHTamu. XapakTepucTuyeckoe 3 13 2 2 3 2/50%

YPaBHEHHE U TiPEACTABJICHUE PELLSHUH.
JInHeitHble HEOAHOPOAHBIE CUCTEMBI €

12 | nocrostHbIMK Ko3duieHTamu Popmyna | 3 14 2 2 3 2/50%

BapHalMy MOCTOSHHBIX. | ]

13 | ABTOHOMHbIE CUCTEMBI. Y CTOHYMBOCTS. 3115 4 2 6 3/50%

Oco0bie Touku. Oa3zoBelil nopTpeT e

14 : pTp 3016 ] 2 | 1 3 1,5/50%
ABYMEPHbIX JIMHEHIHBIX CUCTEM. |
JvddepeHunpyemMocTs pelieHuil no . Y-

15 (bpep Py p 3 (17-18] 2 ] 3 1,5/30% |Peitruxr-konTposs 3
napameTpy.

Bcero 3a 3 cemecTp: 36 | 18 54 271 50% 3a4er ¢ OLIEHKOMH
Hroro no aucuunnuue 36 | 18 54 271 50% 3auer ¢ OLEHKO
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Copepixanue JeKIMOHHBIX 3AHATHIA 110 nucun&nnm }
Pasaen 1. O Gbicrosennsle auddepennmanshbie ypastenus (OJY). O6mwe monstus. Peuenne OIY u ero
cBoiicTsa. ['eoMeTpudecKkoe NpelcTaBlicHne TPaduKoB PELCHUH. HaqanLHme‘naHHme u 3amava Komm st OL1Y.
[Ipumeps! u3 Gpusnxu.
Pazpen 2. Ilpocreiiie meroabl OTI;ICKaHI/I}I peuieHuil. YpaBHEHHs C | paBI[eIIiIIO]{HI/IM[/IC}I NePEMEHHBIMH.
OjiHOpo/iHbIe YpaBHEHUs. JIMHEHHbIE ypaBHeHm VYpaBHEHHS B MOJHBIX nuq)(i)epeHuPanax Meton moHMKEHUS
TIOpsIIKA.
Paszpen 3. Hopmaibhsie cuctemsl OI1Y CBEIICHUE YpaBHEHHS N-TO [OPsUIK
Cy1iecTBOBaHUE ¥ €JUHCTBEHHOCTD PELIEHHS 3

HO pMaJ'IBHOI/] CUCTEMC.

anayn KoIm 1711 HOpMalTbHBIX CUCTEM %H&
Paznen 4. [lpojomxenue pereHui. YCJIOBwli NOUIHHENHOT0 pocTa. HempeprBHas 3aBHCHMOCTb PEUICHUH OT
HAYaJIbHBIX JIAaHHBIX U [TPABOH YaCTH. ‘ |
Paznen 5. YpasHeuus n-ro nopsiaka, paspellieHHbIE OTHOCHTEILHO CTAPIICH MMPOM3BOAHON M MX CBEICHHC K
HOPMAaILHOM cucTeme au(epeHIMaIBHBIX YpaBHEHHH. TeopeMbl 0 CYIEeCTBOBAHUM W €THHCTBEHHOCTH PEIICHHS
3agaun Koum juis ypaBHeHus n-ro nopsiaka. Teopems! 0 IPOIO/IKEHNN 1 HENPEPhIBHON 3aBUCHMOCTH PEILIeHUH OT
HaYaJIbHBIX JAHHBIX. TeopeMa O CTEIICHH [IaIKOCTH PEIICHHUS, :
Pazen 6. JluneitHble ypaBHeHUs M cucTeMbl juHelHbIX JIY. CBoiicTBa pemeHI/m JIMHEHHBIK cucTeM. Jlunelinas
HE3aBUCUMOCTH pelnernii, OnpeennTelb BpOHCKOro CHCTEMbI PelIeHuH TMHEHHOrO |yPABHCHHSA | €r0 CBOHCTEA. |
bopmyna Jlnysums-OcTporpaickoro.
Pasznen 7. Jluneiinble neommoposuble cucrtemsl, O6mmee u uacTHOE pelIeHHe. | [IpHHIMI  CYNEPIO3UIHH.
Ipescrapiienye perieHys ¢ noMousio GpysamMenTanbHoi Marpuisl, PopMyna Ba pmzaui‘{/m NOCTOSIHHBIX.
Pasnen 8. JlumeiiHbie ypaBHEHUs n-ro Nopsuka W ux csoiicrsa. QyHiaMeHTanbHas cucTema pernennit. Obumee
pernenue. Onpeenutens BpOHCKOro CHCTEMBI PelNeHHH JHHEHHOro ypaBHeHMst M ero cBodcrsa. Popmyna
Jlnysuins-Octporpajickoro. ‘
Paznen 9. JIuHelHple ypaBHEHHE N-TO IOPSAKA C MOCTOAHHBIMH KOS(I)(bI/IHI/IPH"IcLMH. XapakTepucTUYeCcKOe
ypaBHEHNE W Npe/icTaB/enne pemennii, Oiee peleHne.
Paspen 10, Jluneifible HEOJHOPOAHBIE YPABHEHHS C NOCTOSHHBIME Kod(dunmenramu. YacrHOe peIICHHE.
OTBICKAHKHE YaCTHOIO PEIICHUSE METOLOM HEOTIPENIENCHHBIX xoo¢durieHToB. MeTo 1 BapHaluy MOCTOSHHBIX.
Paspen 11. Jluneitnpie cuctemsr IY ¢ HO(‘ZTOHHHB]MI/I ko durmeHTamy. XapakTepUCTHIECKHA MHOTOWICH.
[Tpencrasienue o0IIEro peleHuUs, ‘
Pazpen 12. Jlunelinble HEONHOPOAHbIE CHCTC;MI)I Y ¢ nocrosiubME ko3 duumentavy. OTBICKAHME HACTHOTO
pEIIeHUs METOJIOM HEOMPEAENCHHBIX Koaq)(bnuneHTOB dopMyna Bapualuy TOCTOSHHBIX PelTeHus 3a1a4un Ko,
Paznen 13. Kpaebie 3a1aun U1l TMHEHHOTIO ‘ypaBHeHHﬂ BrOporo nopsiika. @ynxuus ['puna.
Pa3znen 14. ABTOHOMHBIE CUCTEMEL. CI)a3OBoe npocrpascTeo. BekropHoe nose. TpackTopuH aBTOHOMHBIX
cucTeM U Ux cBoficTBa. OcoOBIE TOUKH. 1 ! |
Paznen 15. YcroiuuBOoCTE 110 HﬂnyHOBy YcTOHYMBOCTh HYJIEBOXO pemeﬂni JMHCHHBIX CHCTEM C
ITOCTOSTHHBIMU KO3 dunueHTamu. OyHKIUS .HSIHyHOBa Teopema Jlamynosa 06 yCTORYUMBOCTH,
Teopema 06 ycTOHYMBOCTH IO IIEPBOMY npnﬁnnmeﬂmo :
Paznesn 16. OcoOble TOYKH JIMHEHHBIX CHCTEM BTOPOIO TIOpsJKa C HOCTOSIHH
['py6ocTh 0coOBIX TOUEK ABTOHOMHBIX HEJTMHEHHBIX CHCTEM BTOPOTO nopmga.
Paznen 17. JuddepeHunpyemMocts perenuii HopMaJIbHOM CHCTEMBI o napaMeTpy. Crucrema ypaBHeHHH B
Bapranusax. PasnoxeHue pemenys B psjl 110 CTENEHAM MajIoro napameTpa. | i

|

CopepikaHue npan&anecKnx 3aHATUH 110 zmcummmﬂe

Pazaen 1. Metos M30KiMH. Y paBHEHHS C pa3/ie/IAIOMUMHUCS IEPEMCHHBIMHY | PemeHhe 3a/1au.
Paznen 2. OgHopo/iable ypaBHEHHS U YPAaBHEHUS CBOIAIIKECS K oL[HopOL[HBIM PeLdeHHe 3a1ad.
Paznesn 3. Jlunelinpie ypaBHEHHS IEPBOTO Nopsaka. Pemenune 3anay.
Pasnen 4. YpaBHenus B noiubix auddepennumanax. Pemenue 3agay.
Paznesn S. YpaBHenus, JonycKaiollie NOHMKEHUE NOpsjKa. Pemenve 3anai.
Pazpen 6. OnpHoponHble NHWHEHWHBIE YpaBHEHUsS N-TO MOPSAKa C TOCTOSHHbIMH koadunreHTamu.
XapakTepucTuueckoe ypapnenue. Cirydait pOCTHIX ¥ KPATHBIX KOPHEH. Pelenne 3a1au.
Pasgen 7. OMHOPOIHbIC JTHHEHHBIE YPABHENHS N-T0 NOPSKA C NOCTOSHHBIMU KOb(I)(I)I/ILIMeHTaMHH Cnydai
KOMILIEKCHBIX KOpHeH. HauanbHble ycnosnx‘ Pewienne 3agau. ‘ ‘
Pa3pnen 8. Heoqnopoanele InHEHHBIE ypaBHe‘HI/ISI N-To [MOpsiLiKa ¢ MOCTOAHHBIMU 1\03(1)(1»“ nueHTamu. YacTHble
petienust. Metoa BapHaliiu OCTOSHHBIX. queHHe 3a/ad. ‘

i
|
J‘bIMIA[ K03 pUIIMEHTaMU.
|
\
l
|




Pazpen 9. KpaeBble 3amaun a1 MUHEHHBIX YpaBHEHHH BTOPOTO Hopfmka Onpenenurens Bpodckoro.
Oynxuus ['puna. Pemenue 3anau. | ‘

Paspen 10. Jiuneiinpie cucTeMbl ¢ MOCTOSHHBIMH KO3(Q@UIMEHTaMU. Xapamepmcmqecmn MHOTOYJICH
Cryuait mpocThIX M KpaTHBIX KOpHEe#. Pemenue 3anau. ;

Pasgen 11. JluneiiHpie CUCTEMBI ¢ IOCTOSHHBIMH KO3(@uuUeHTaMH. &Inyqdn 'KOMIUIEKCHBIX KODHEH.
Pemienue 3anav. 1

Pazpen 12. Heoanopoausle nuHelHbIE CI/ICTe‘MBI C NTOCTOSIHHBIMHU Koa(b(bnuneHTaM\n{ OTbicKaHKE YaCTHBIX
peleHui METOOM HEOIMpPEIeNICHHBIX KO3 GHUIIMEHTOB U METOOM BapHaliu T[()CTO'HHHI:I( 3anaua Komm.
Pewmenwue 3aau. r |

Pazpen 13. YcTOH4MBOCTH HYJNEBOTCQ pELIECHUS JIMHEHHBIX CHCTEM. YCTOH!{LBOC Tb OCOOBIX TOYEK

\
HENMUHEHHBIX CUCTEM C ITOMOIIBIO UCCIIETOBAHUS CUCTEM IIEPBOTO HpI/I6III/I)KeHHH POULICH (M€ 3a/1a4.

\
Pasznen 14, McciegoBadue ycToWYuHBOCTH 0c000# TOUKY ¢ nomotibio Gpyrkiun JlsnyHosa. Pemenue 3ana4.

Pa3zpnen 15. Ocobble TOUKH TUHEHHBIX CI/ICTeM! ®azoBeli noprpeT. @a3oBble NOPTPETHI HENMMHEHHEBIX CHCTEM.,
Paszpnen 16. IlpousBojHas pelieHus CHCTEM] JY 1o napamerpy u 110 Ha4yaJbHbIM JIQHHBIM. [Ipencrasnenne

\
petrenus udPpepeHIMATLHOIO YPaBHEHUS B BULIE psijla. Pemenue 3anaq. | |

| | |
5. ()BPA3OBATEJII)HI)IE TEXHOJIOI'UHA
B npenopaBanuu mucrumiunbl «Teopus (QpyHKUUE KOMIUIEKCHOIO NEPEMEHHOTO» HCIOJIL3YIOTCS
pasHooOpas3Hble 0Opa3oBaTENBHbIE TEXHOMOIMH KaK TPAJMUMOHHBIE, TaK M ¢ NPUMEHCHUECM aKTHBHBIX H
i
VHTEPAKTUBHBIX METOJIOB 00yUYEHU.
AKTHBHBIC U HHTEPAKTHBHBIE METO/Ib! 0O YUeHUs:
® UHTEPAKTUBHBIE JIEKIUH (110 BCEM TEMaM);
® TpYIIOBblE AUCKYCCUH (10 BCEM TeMa;M).

6. OUEHOYHBIE CPEICTBA ILJIH TEKYHIEI'O KOHTPO.JISI YCIIEBAEMOCTH,
IMPOMEXYTOUYHOM ATTECTAIII/II/I O UTOI'AM OCBOEHMS TACTUIIIMHBI
YYEBHO-METOJUYECKOE OBECHF‘IEHI’IE C AMOCTOHTEJ IbHOl‘l PABOTDbI
C TYAEHTOB

Tekymuii KOHTPOJIb YCNICBACMOCTH
Peiirunr-kontponan Nel |
«JiemMeHTapHBIE METOABI uHTerpnpo‘BaHuﬂ yPaBHEeHUH MEPBOro MopsiKa U ypagHenui,
JIONYCKAIMHUX OHUKeHHe nopsiaka. Mn rerpnposarme JIMHEHHBIX ypaBHe}m; M CHCTEM BhICIIHX

\ NOPSAAKOB

1. Peruute ypaBuenue xy' cos% = ycos % —ie,

2. Penits 3amauy Koum 2(x + y*)dy = ydx, y(0) = 1.
3. Pemuth ypapHenue y' = xy — xy3.

4. Haittn yacTHBI WHTerpayi ypaBHeHUs (2x + g)dx + (Inx —y3)dy = (D, YIOBJICTBOPSIIOILUH YCIIOBHIO
y(1)=1.

5. Ha#itu ob1uee pemeHue, HCOIb3Ys METOX non6opa y'" — 2y -3y = —4e + 3l

6. Haiitu o0uee pemenne MeToaoM Bapuanum: y' +y = — e m ‘

7. Pemmnts 3a1auy Kowm: y' = =2y + z — e‘ ¥z = =3y + 2z 4+ 6e**,y(0) = z(0) = 1.

8. IlocTpounrs MuHEHHOE OHOPOAHOE I PepeHIaANIbHOE ypaBHeHne (BO3MOKBO (0JI€€ HU3KOrO MOPSIIKA)

\
C HOCTOSHHBIMH KO3 UIMEHTaMH, IS KOTOPOro GyHKLHUS Y, = Xe” coS 2X — 4acTHOE pelleHHUE.
\

|
\
PedATHHI-KOHTPOABL Ne2 !

. \ ! .,
«3asucumocTs pemennii OJY oT Ha4aIbHBIX IAHHBIX H IAPAMETPOB. O(EHO!BLI MaTeMaTH4ecKoil

TEOPHUHU YCTOIYHBOCTH

’ | " .
1. TIpu y(0) =0,y'(0) = 1 + w, Haittu z—i: mpu p = 0, ecimu y” — 3y + sinjuy = px.

) |
2. llpu y(2) = y, Haiitn % npu yo = 0,ecimm y' — y = 2y% + 4xy3,




‘ |

|

Xx=1+10uy ! \
V= 2tx?

4. Petnts Kpaesyio 3agauy y'' = 4y + 2, y(0) = 1, y(x) orpanaueso npu x = oo,

5. Hou3ysch onpejiesieHuemM yCToﬁqHBOCTH 110 JISIyHOBY, BbISICHUTB YCTOWUHBOCTD petieHus 3aaun Kommn

dxt+ (2t +1)x' = 0,x(0) = |

6. I1o teopeme 06 ycmw—maocm no 1-my npuOIMKEHHIO HCCIEN0BATD }’CTOI/I‘-IPIB(T(,TK) HYJIEBOTO PEILECHHUS

cuctempl X = ytgx —y,y = —=2In(1 + x + y?%) — 3y. |

7. llpn kakux 3HAYCHUSX TAPAMETPOB @ U b aCHMIITOTUYECKH YCTOHYHBO HyneBoe\pemeHne CHCTEMBI X =

x —2sinay +x3,y = —2e?* =3y + 2. |

§. Ilonb3ysce H3BECTHBLIMH YCIIOBHAMH l‘“ypBHL[eBOCTI/I TIOJIMHOMA, nccneﬂLOBbTL. ACHMIITOTHUYECKYIO

YCTOIYHBOCTD HYJIEBOTO peruenus ypapaenus y° + y* + 6y’ + 4y" + 8y’ + 3y = 0.

9. HaueptuTh Ha mnockoctd Oxy scku3 TpaekTopuit cucrems! Bom3u Touky (0,0) 1 ¢ moMouso (yHKIHA

JIsmynosa 6o Yeraesa UcCie0BaTh YCTOMYHBOCTE HYJIEBOIO PEIICHMS CUCTEMBL X = SinXx, y X + y3.

L

Nlpu x(0) = y(0) = 0 Haiitn g—z npu u = 0, eciu [

PeidiTuHr-koHTpoabL Ne3

| |
«JIeMEHTBI KAYECTBEHHOT0 AHAJM3a ANHAMHYECKHX CHCTEM. YI)EIBHCHI-IH CYHACTHBLIMMN

nponsnoﬂnumn MEPBOTo HOPSKA».

1. JLis 3a/1aHHOTO JTMHEHOrO BEKTOPHOTO Mo n306paszuts hasosklil moptper BOan3w ocoboit Touku (0;0).
Onpenenuts THI 0cOOOH TOUKH. }

Onpeaenuts TUIl 0coO60H TOYKH 3aaHHOTO HEJIMHEHHOI0 BEKTOPHOTO MOJIA. ‘
. MeToJ0M XapakTepUCTHK TOCTPOUTEH ofllee peleHre JHHEHHOro OI[HOpOI(HOF(l 100 KBa3sWIMHEHHOIO
YPAaBHEHHS B YACTHBIX IPOU3BOJHBIX [IEPBOIO MOpPsJIKA.
4. MeToJoM XapakTepUCTHK TOCTPOUTH I/II;ITeraJII)HyIO IIOBEPXHOCTh JIMHEHHOro OXHOPOAHOrO NGO
KBa3UJIMHEHHOr0 ypaBHEHMSI B YaCTHBIX MPOM3BOMHBIX NEPBOTO IOPsAKa, npoxouulmy}o gyepe3 JaHHOE

HayakHOEe MHOTO0Opa3ue. \
\

JIns  BbII@UM  KOHKPETHBIX 3aJaHUHl MCIOJB3YIOTCA MaTephabl cOopHuka:, (COOpHMK 3a7a4 1O
J(QepeHIranbHbIM YPABHEHUAM U BAPHAIHOHHOMY HCYHCIICHHUIO [Dnexrpounsiii pecypc)/ B.K. Pomanko
[1 1p.].— DnekTpoH. TexcToBbie Aannbie.— M.: BAHOM. Jlaboparopus suanmii, 2012.— 222 c.

Ll E\J

[pomeskyToUHAN ATTECTAUUA [10 HTOTAM 0CBOEHHS IHCIHILIHHBI (384T ¢ OLEHKOii)
Bonp?cu K 3a4eTy ¢ OLEeHKOil

1. OcnoBuble nousTus: audQepeHIHaIbHOE YpaBHEeHHe N-ro IMopsika, peieHde audepeHiuaIbHOro
ypasHenust. nrerpaibhble Kpubble. [eoMeTprudeckuii cMbic ypasrenus y’ = f{x,y).
2. YpaBHEHUS C pa3Ie/AIOIHUMUCS Hepel\‘rIeHHBIMI/I. OIHOPOJHBIE YpaBHEHMS M CBOHCTBA peLICHWH
OJHOPOJHOIO YPaBHEHUS. |
3. JInHelinble ypaBHEHHs [IEPBOrO MOPsIKA. Y paBHEHHUs B NONHBIX Au(depennunanax.
4 Hopmanbuas cucrema audepeHIHalbHbIX YPaBHEHHH W e pu.ucﬂnﬂ 3auaqa Komu anst cucremel
nuddepentmanbex ypasHenuit. Ycnosue Jlunmuna. |
5. Ceenenue 3anaun Komu st cucreMsl aubdepeHnnanbHbX ypaBHeHI/II/I K MHle'deIbH(J'My YPaBHEHHIO.
Teopema cyliecTBOBaHMSI W eIMHCTBEHHOCTH pemeHus 3agadn Komm syt CI/ICTeI\fIBI nuddepeHunanbHbIX
YpaBHEHHUH. w
6. Teopema 0 CyIIECTBOBAHWY ¥ €MHCTBEHHOCTH PELIEHUS Ul YPABHEHHUS 1-TO nopswma
7. Cucrtema nuHeHHBIX aubdepeHumansupx ypapaeHuit. CBOHCTBA pemIeHMIT| OAHOPOXHON CHCTEMBI
JuQdeperianbHbix ypaBHeHH. JInHeliHas He3aBUCHUMOCTD PeIleHHH.
8. Onpenenurens Bponckoro cucrems! pelnenuil. @yHmameHtanpHas cucrema pelueHuil. Ilepexox or
OJIHOPOIHON (yHJaMeHTallbHON MaTpulbl K Jpyroi. ®opmyna Jlnysuiuis-OcTporpanckoro.
10. Obuiee pewenue JTUHEHHON HEOHOPOAHOM cucTeMbl M depeHInanbHbIX ypaBHeHni. Metoa BapHanun
MOCTOSIHHBIX. 1 }
L1. Jlnneitnple ypaBHEHHS n-ro nopsiaka. YacTHoe pemeHue. \
|2. Jluneiluple ypaBHEHMS C HOCTOSHHBIMH KOd(PdULUEHTaMH. XapaKTepI/ICTI/I‘If‘(,KHH MHOTOUIEH U
coOcTBeHHble 3HaYeHus. Pemenus, oTBeyalomue coOCTBEHHBIM 3HAYEHUAM (Bce ul}hiaﬂ)
13. Jluneitnble cuctema auQQepeHIManbHbIX ypaBHEHHH ¢ [TOCTOSHHBIMU Ko3¢tunuentamu. Pemenus,

OTBEYAIOIIME PA3NIMYHBIM COOCTBEHHBIM 3HaUCHMAM. Crydall KOMIIIEKCHBIX KOPHEH.




14. Jluneiinpie cucrems! auddepeHInanbHEIX YpaBHEHH ¢ NOCTOSHHBIME Kod(¢uunenramu. Crnyuait
KPAaTHBIX KOPHEH. |

[5. Ocobble TOUKU U (ha30BBIN NOPTPET TMHEHHBIX CUCTEM Ha IIOCKOCTH.

16. YcTo#unuBocTh 1o JIAnyHoBYy. ACHMITOTHYECKAs yCTOHYUBOCTD. Y CTOMYUBOCTD HYNEBOrO PEIICHHUS JULA
NMHUHERHBIX CUCTEM C MOCTOSHHBIMU KOI(PPUUMEHTAMH.

17. VcenenoBaHue yeTONUMBOCTH ¢ TOMOLIBK (GyHKIMU JlsmyHoBa.

18. YcTol4nBOCTS 10 EPBOMY PHOIMIKEHHIO.

CamocrositesibHas padoTa CTYICHTOB |

3ajaHuA K TUIIOBOMY pacyery
1. Pemnts 3a1a4y:
ayxy' =2y + 1),
b)(x +yy' -2x +y =0,
Oy +2y=x+1,
d) (3x? + 3y sinx + 1)dx + (2y — cos x)dy = 0.

2. Peumts 3amauy Kou:

a) y +2yx=3;y0) =1
b)y +xy =x + I;y(0) = -2
)y +4y=4x+5,y(l) =1,
dyxy’ +y=4x;y(1) = 0.

3. Pemuts 3amavy Komm:

a) y'=2y'=3y=0,y(1) =0;y'(1) = 2,
b)y"+2y' =3y =0,y-1) =Ly'(-1) =0
)Y’ +2y =8y =0;y0)=0,y'(0) = 2;
d)2y”+ 3y +y=0;y2)=2,y'(2) =-2.

4. PemiuTh ypaBHEHUS:
)2y =y =y =x
byy”’' + 2y’ = cos x;

)y’ -y —12y=2x
Ay -y =200 =1

e) 2y +2yty=x-1,;
Dy =2y -y +2y=3x

5. PemuTs cucteMy ypaBHEHUN:
5.1. Pl 2y — _r;; s 5.2' P

: . - r=20r—=—:
= = _.'_rlf — 1 ; g= = '_3” A F

1"l i : hygg=uw-= il i i b)ikipp= 4 —=
= 2r+ 4y . . 0= 4y :

ro= e 22 A .

53 B ==y 2 54. o . | po=ar - Qg+ 2
r= 2y =2y &= 20+ 2y ‘ ) ,

i i : by ¢ =0+ dy — 22 ) Qo o by = —4yg—21
h=Jdr4+y2 ' Y= 4o + I+ 2t ' -

. (B PN

=Ny -3 L= oy —

DoH OLEHOYHEBIX CpeacTs Ajid npoBeJCHUA aTTCCTAllUN YPOBHA C(l);OpMHpOBa}i-lHOCTI/I KOMIIETCHIUH
o6yqafoumxc;1 10 JUCUHUIIJINHE Oq)OpMHSIeTCg‘ OTACIIBHBIM JOKYMCHTOM. ‘




7. YHEBHO-METOJMYECKOE H HHOOPMAIIMOHHOE OBECITEYEHHWE IUCHUAILIMHDbI

7.1. KauroofecneyeHHOCTDH ‘

KHUT'OOBECIIEHEHHOCTD
HanmenoBanue nuteparypsl: aBTop, Ha3BaHue, T'oa KonuecTso dk3eMnaapos
BU U3AAHUS, W3AATENBCTBO M3 IaHUs M31aHui B GubavoTeke Hajuue B 20€KTpOHHOM
Bal'V B cooTseTcTBUMIC 6ubnunotere Bal'y
®IroC BO
1 2 3 4
OcunopHas Juteparypa

{. ®ununnos A. @. BeeaeHne B Teopuio 2007 https://alleng.org/d/math-
anddepeHuranbHbix ypaBHeHnH : YueGHuk, U3, stud/math-st879.htm

2-¢, ucnp. M.: KomKHnura, 2007. —240 c. - ISBN
978-5-484-00786-8.

2. CoopHuk 3aaau no auddepeHUraTbHBIM 2011 http:/kvin. gubkin.ru/pub/uok/F
ypasHeHusim / Dununnos A, @.. - M.: KHnxnblit ilippovDU.pdf

nom JIMBPOKOM, 2011 - 240 c. - ISBN 978-5-

397-01632-2.

3. Mpaktuueckuit kype anddepeHIanbHbIX hitp://www.studentlibrary.ru/b
YPaBHEHMA ¥ MATEMaTUHECKOI0 MOAEIMPOBAHUS. 2012 00k/ISBN9785922113779.html
[Cnaccuueckue u Hoeble MeTOABI. Henuneinbie

maremaruyeckue monenu. CuMMeTpua u

MPUHLMITE] MHBAPHAHTHOCTY [ DNEKTPOHHBIH

pecypc] / U6parumos H.X. - 2-¢ uza., non. n

uernp. - M. : ®©U3MATIINUT, 2012.- 332 ¢.-ISBN

978-5-9221-1377-9.

JononHwuTenpHas auTepaTypa

1. Jlekumnn 1o Teopuu 00bIKHOBEHHBIX https://www.rfbr.ru/rffi/ru/boo
AnddepeHnanbHbIX ypaBHeHui / [leTpoBckuit ks/o 17811

U.I - M. ®USMATIIUT, 2009 - 208 c. - ISBN

078-5-9221-1144-7.

| ,
8. MATEPI/IAJII)HO-TEXHI;/I‘IECKOE OBECIIEYEHUE JUCHUIIJTHHBI
|

Jlyist peanuzanyu TaHHOH III/ICI_[I/IHJ'II/IHBT MMEIOTCS CTIELHAJIBbHBIE TTOMEICHUS ):qm [IPOBEJICHHS 3aHATHI
JIEKIIHOHHOIO U IIPAKTHYECKOr'O THIIA. Hpafmqecme paboThl MPOBOAATCS B ne#ﬁioparo\pnn YHUC/IECHHBIX
MeTon0B (405-3). ‘ ‘
[TepeueHp UCIIOIB3YEMOro IHLEH3HOHHOTO IPOrPaMMHOI0 00eCICYCHHUS:
1. Microsoft Excel

2. Maple




Pabo4yro nporpaMmy cocraBmi:
K.¢.-M.H., gouenT kapeapsl PAull Macrepkos 0. B.

Peuensenr (npeacraBurens paboTomares):
3aM. pupekTopa no pazsutuio 000 «bananc» Koxun A. B.

_/(nonmnucy)
[Iporpamma paccmoTtpena u ogobpena Ha 3acenanuu kadeapsr @Aull

[Tpotoxon Ne /. A60F A9 ro Y A
POTOKOJ /1 oT roga /—\ \(, |;_

3aBenyromuii kapeapoi: k.¢-M.H., noueHt bypkos B. JI. e

(rmoanucek)
Pabouas nporpamma paccMOTpeHa ¥ 0100peHa Ha 3aceJaHHy YIeOHO-METOAHYECKOM KOMUCCHH HANIPABJICHUS
01.03.02 «IIpuknanHas MaTeMaTyKa U HHPOPMATHKAY
Ilpotokon Ne ./ or2 09 Je/ 9 rona —

INpencenarens komuccuy: A.¢.-M.H., npodeccop Apakensn C.M =
|(moanMce)




JUCT IEPEYTBEPKJIEHUA |
PABOUEN NPOr'PAMMBI JUCIIATLIAHBI

Pabouad nporpamma onoOpeHa Ha yueOHBIN roj

IIporokon 3aceganus kagpeaper Ne oT roza

3aseayromuit kadeapoi

PaGouas mporpamma onoOpena Ha __ yueOHbIH ron

[Iporoxoin 3acenanus kadeapor No oT roaa

3aBesyoLui kapenpoit

Pa6Gouas nporpamma ogo6peHa Ha y4e0HBIH roj

IIpoToko 3acenanus kadeapnr Ne oT roja

3asenyroiuit kadbenpoii




JIUCT PETUCTPALIUH M3MEHEHUI
B paboyy10 MporpamMmy AUCUMILIHHE!
JADOPEPEHIIHMAJILHBIE YPABHEHMUS -
06pa30BaTeNbHON NporpaMMbl HanpaeneHns noarorosku 01.03.02 <<HpI/IKIIaJ1HaH MaTeMaTHKa U HHQOpMATHKaY,
HanpasieHHOCTh: «MareMaTH4eCKOe U KOMITLIOTEPHOE MOJICTIMPOBAHHKE, nporpaMMupOBaHHe Y CUCTEMHBIH
anaym3» (bakanaBpuar)

Homep BHeceHbl U3MEHEHUS B YacTW/pasfiensl HcnonHurens OcHoBanue

W3MEHEHUS paboueiil nporpaMMel ®HO (HoMep M AaTa pOTOKONA
3ace/iaHus kadeapol)

3aB. kaeapoi / B.J. Bypkos




