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1. HEJIX OCBOEHUS JUCIHUTLINHBI

[lenvro ocBoenust aucuumiasl «luddepenunanbaple ypaBHEHU» ABJIAETCS OCBOCHHE OCHOBHBIX
TeopeM 0a30BBIX pasAenoB Teopud JAudQepeHIHaNbHbIX ypaBHEHUH (T€OpeM  CYIIECTBOBAHHUS W
¢JIMHCTBEHHOCTH, TCOPUHU JIMHEHHBIX CUCTEM, TEOPHSl YCTONUMBOCTH).

OcBoeHHE OCHOBHBIX METOIOB PELICHUS U KAYECTBEHHBIX METOJOB MCCIEAOBaHHS OOBIKHOBEHHBIX
A pepeHIMaIbHBIX YPABHEHUH.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OITIOII BO

Jucummmua «{ud)pepeHnnanbHple ypaBHEHHAS» OTHOCHTCS K 00S3aTENBHON YacTH y1eOHOro IIaHa.

Jucupmna  «Juddepennpansapie | ypaBHEHHS»  ONMMpaeTcs Ha cnenb&omne: JUCIUIIAHEL:
MaTeMaTHYECKUIl aHaTi3, JTuHelHas anrebpa, aHaIMTHYECKas FeOMETPHS.

E¢ wnsyuenue mnozsomsier oOydaromUMcs MpHoOpecTH (QyHIaMEHTAIb HBIC 3HaHUs B o0nacTu
METOAOJIOTUM M TEOPETHHYECKUX METOI0B pemeHHﬂ KOHKPETHBIX THIIOB ypaBHeHnH KaYeCTBEHHOI O
UCCIIE0BAHUS IOBEIEHUS PEIICHU, HX dCHMqTomqecxoe MOBEACHHE Ha 6eCK0HeqHQ)‘,IH. A TaKke U3ydeHue
YPaBHCHUHN BO3HUKAIOIIKX B peAIhHEIX d_)mnqiecxnx mporeccax. }

i
3. IINTAHUPYEMBIE PE3$’JII)TATBI OBYYEHMSI ITO 11 C]lIHIIJI WHE
| |

Ilnanupyemble pe3yibTaThl OOY4YEHHS TIO0 JHCLHIIIMHE, COOTHCC@HHH}, ¢ IUIaHHPYEMBLIMH
pesynbraramu ocBoeHust OI1OI1 ‘

Koa dhopMupyembIx KOMNIETEHLHI YpoBeHb [TnaHupyemble pe3yibTaTbl 0CYUeHUd Mo
OCBOCHHS JMCLMITIIMHE, XaPAKTEPU3YIOLUKME ITATb!
KOMIIETCHLIUU hopMUpOBaHHA KOMIETEHIMH (TioKasaTeu
. OCBOEGHHS KOMMETEHIIMK)

OIIK-1. CnocoGeH NpUMEHSATH Yactuunoe | 3maTh Ga3oBble HABBIKH, (TONYUeHHblE B 0bnacTu
(dyHAaMEHTIbHbIE 3HAHUS, NOYHEHHbIE B MaTEMATHUECKHUX U (WIIK) ECTECTBEHHBIX HAyK.
obnacTu MaremMaTuueckux U (Miu) YMeTb Mcnonb3oBaTh GasoBble 3HaHUA M3 06nactu
€CTECTBEHHBIX HAYK, M UCIIONb30BaTh UX B MaTeMaTH4ecKUX M (WIM) | ECTECTBEHHBIX HAyK B
npodeccHoHATLHON AeITEIIbHOCTH. NpoyecCHOHATLHOM, ACATENBHOCTH.

Baagers Hasblkamu BLIOOpa METOAOB peLUEHMS! 3a/1aH
npodeccuoHaIbHON: ﬂeﬂTd‘I[bH()CTH HAa  OCHOEE
TEOPETUUECKUX 3HAHUH, ‘

OIIK-3. Cnocoben k pa3paboTke Yactuunoe | 3Hath: |

aJIrOPUTMUYECKHX M MPOTPaMMHbIX ® METO/Ibl TEOPUH ATTOPUTMOB;

pelueHni B 06nacTh CHCTEMHOTO U ® METObI CUCTEMHOId u NPUKIAAHOTO
NPUKIAAHOTO NporpaMMHUpoBaHu, nporpaManoganﬂ; 1

MaTEMaTUHCCKUX, HH(bOEMauHOHHbIX " ® MPUHUMMBLI W METOJOJIOMMK  TECTHPOBAHMA
MMUTALHOHHBIX MOAENEH, CO3AAHUIO NpOrpaMMHOro obecrieeHus;

”H(b?PMaLl“OHHHX pecypeoB riobanbHbIX ® NPUHLMITBL MATEMATHHEGKOTO MOAEMPOBANNS;
ceTei, 00pa3oBATENbHOTO KOHTEHT, * TMMOBble  (YHMBEPCATBHbIE) — MATEMATHUECKHE

MPpUKIAAHBbIX 0a3 JAaHHBIX, TECTOB U
CPEACTB TECTUPOBAHHUSA CUCTEM U CPEIACTB
Ha COOTBETCTBUE CTaHAapTaM H HCXOAHbLIM

(Br1tOYas I/IH(bopMaLmoHHble U MMHTALMOHHBIE)
Moaenu,  (GopMyJibl, ‘Teopcmm M METO/ibl,

UCTOMB3YeMblE B  1UMpOKOM Habope obGnactei
TpeboBanmam NPUMEHEHUS npumaﬂm; MATEMATHKH,
Ymerh: |
® COOTHOCHUTDL 3HaHH:H B obnacru
MporpaMMHpOBaHHA; ‘

® onpefesiiTh M COCTaBfIATH  MHQOPMALHOHHbIE
pecypehbl  TI00aIbHBIX cj,errel?i, 00pazoBaTebHOTO
KOHTEHTA, CPE/ICTB TECTUPOBAHUS CHCTEM;

® OCYLLECTBATL OOOCHOBAHHLIA BhIOOP aaeKBATHBIX
NOCTABJIICHHON 3ajaue 6}a3osblx MaTeMaTHYECKHX
Mozenei; :

®  MOAM(DULIMPOBATHL 6a303d1<, u (Uaun) pazpabaTbiBarh

OPHI'HHAJILHBIC MaTeMaTUUYECKUe MOACITH B
‘ -




COOTBETCTBUM €O  cretGmKoi

321441 MOJCTUPOBAHKS. |

Bnanern:

® HABLIKAMH
obecneueHus;

¢ HaBbIKAMH

MOAC/TMPOBAHUSA (OT aHANIMBA ITOCTAHOBKH 3a1a4H J10

!
paspaborku

BBITIQJTHEHUSA

aHanu3a pe3yJibTATOB. !

NOCTABJIEHHOM

HporpammHoro

MATEMATHUCCKOTIO

4. OFbEM U CTPYKTYPA JNCHUIIIMHbI

O611as TpyI0EMKOCTb JUCIUIUIMHBI COCTABISIET 3 3aUeTHbIX euumll, 108 vac. |

Buap! yue6HoM i 3
paboThl, BKIIOYAs ; ‘
CaMOCTOSTENBHYIO | |
paGoTy cTyneHToB | O6bem —
2] v
e MRS e yHEOHPH TEK meropkompona
ol 8 (B 4acax) paGoThi s
= s e ‘ ‘ YCIeBaeMOCTH,
Ne HanmeHoBaHKe TeM W/WAK Pa3JIENIOB/TEM 8| 8 = E C MPUMEHEHHEM bopMa
= ® j
n © MHTEPaKTHBHbI "
/n [MCLIMNHEL 3 2 S s ‘ P ‘ MpOMeXKyTOYHOH
g = b X METO/IOB , '
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| g |8 ‘
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OGbikHoBeHHbIe W dhepeHUnanbHble |
| ypasnenus (OL[Y). OOwine noHaTHs. 3 1 2 2 3 2/ SQ%
[lpumepbl U3 PU3HKH. ‘ |
[Ipocreitiun bl OThICKAHH ‘
7 | IPOCTCHIINE METOR A 312 |22 3 2/50%
peweHui. .
Hopmanbhbte cuctembl OJ1Y 1 cBeaeHue |
ypasHeHUs n-ro nopsjixa K HOpMaJbHOM |
3 cucreme. CyluecTBOBaHHE 3134 4 6 2/50%
] |
€/IMHCTBEHHOCTb PEULICHHH And i
HopmanbHblX cucteM OJTY. ‘
[lponomkenue pewenuit. Henpepoisras
4 | 3aBUCUMOCTb pelleHHH OT HauaJbHbIX 3 5 2 3 1/50% PeifTuHr-koHTpos |
JIAHHbLIX ¥ NP3BOMH YacTH. i
JInueiiHble ypaBHEHHUS B CUCTEMBI |
5 | nuuedinbix OY. dyngamesTalbHASA 3 6 2 3 1/ SQ%
‘ MaTpula 1 ee CBOMICTBA. ‘
' JInHefHbIE HEOTHOPOAHbIE CHCTEMBI.
O6uee v vacTHoe peireHue. Tpunumnn
6 P puHu 3078 4 6 2750%
cynepnozuumnn. GopmyJia BapHaUHU
MOCTOSIHHBIX.
JlnHeiinple ypaBHEHHA N-TO MOPALKA U UX ‘
7 | cBoiicrBa. DyHnameHTaNbHAA CUCTEMA 3 9 2 3 1/50%
peluennit. ObLiee penieHue. |
Onpeaenurenb BpoHCKOro cucTemsl
euleHni TUHEHHOI 0 ypaBHEHHUSA U ero
g | petuem yp 3|10 2|2 3 2/50%
csoiictea. Gopmyna JInysuiis-
Octporpaackoro.
JIuHelHble ypaBHEHHE N-ro nopsjka ¢
9 3 11 2 2 )% PeiiTHHr- oilb 2
NOCTOAHHBIMHU KOO dULHEHTAMH. 3 275 ey g
JInHeliHble HEOAHOPOIHBIE YPABHEHHUS 1-T0
|0 | nopsnka c NOCTOAHHbIMU 3 12 2 2 3 2/50%
koaddrunenramn. YactHoe pelieHme.
JlnHelHblE CUCTEMBI C [TOCTOSHHBIMHU
[1 | xoadpduuneHTamu. XapakTepucTudeckoe 3 13 2 2 3 2/ 5{)"0
yPaBHEHHE W NpeJiCTaBJeHHe peLleHul. 1




Jluneitunle HEOAHOPOAHBIE CHCTEMBI C

12| nocrosuubiMu kodhPuumnentamu opmyna | 3 | 14 | 2 2 3 2/50%
BapUaLIMKH NMOCTOSAHHBIX.
13 | ABTOHOMHbIE CUCTEMBI. Y CTOIYHBOCTD. 3 | 15 4 2 6 3/50% ) h
L4 Oco0bie TOUKH. (DUEBOBblM nopTper 3 16 o | 3 1,5/50%
ABYMEPHBIX NTUHEHHBIX CUCTEM.
|5 | Aubdepenunpyemocts pewetih o 3 (17-18] 2 | 1 3 1,5/50% | PeHTHHI-KOHTPOME 3
napamerpy.
Bcero 3a 3 cemectp: 36 | 18 54 27/ 50% Jauer ¢ oueHkol |
HMroro no aucuuniuHe 36 | 18 54 27/ 50% 3ader ¢ OLeHKOH

Copepixanue JeKIHOHHBIX 3AHATHH N0 AUCUUIINHE

Pasnen 1. O Guikdosennsie juddepenimanshsie ypapaenus (OJ1Y). Obuiwe nommm Pemmenue OIY u ero
cBoiicTra. ['eomerpuyeckoe npejcraBieHue rpagukoB pemenui. HavanbHbie nauuble 1 3agada Koum s OJ1Y.
[Tpumepbl U3 GHU3KKH. |

Paspen 2. TllpoctefiMe METOABI OTHICKAHMS pEINCHMM. YpaBHEHWS € Ppa3feNSIoIIMMUCH MCPEMEHHBIMU.
OjHoponubie ypaBHeHusi. JluneliHble ypaBHeHHs. Y PABHEHHS B TTOJHBIX nmbq)epeﬂunal ax. MeToj NOHMKEHH
Nops/IKa. ‘
Paznen 3. Hopmanshpie cucrembl OJIY U CcBeJgHHWE YypaBHCHUS N-ro nopsuu(a\ K HOPMAIbHOH CHCTEME.
Cy1l1ecTBOBAHUE U €MHCTBEHHOCTH petenus 3anaun Ko 111 HOpMalnbHBIX CHCTEM OII Y.

Paspen 4. [lpopomxenue pemreHUH. YCIOBHA NMOUIMHEHHOIO pOCTa. HenpepblBHasI 3aBMCHMOCTh PEIIeHMH OT
HAYAJILHBIX JAHHBIX M [1PABOH YaCTH. |

Paznen 5. YpaBHeHust n-ro nopsaxa, pa3pe1heHHI>1e OTHOCHTEJIGHO CTapIled NPOM3BOAHON M HX CBEACHHE K
HOPMAJILHOH cucTeme JuepeHiMeTbHEIX ypasHeHnH. TeopeMEe! O CYIIeCTBOBAaHUY W €IIMHCTBCHHOCTH PENICHL
zajgaun Konm s ypasHenust n-ro nopsijika. TEopeMbl 0 IPOJOIHKCHAN U Henpepbmﬂofz’l 3aBMCHMOCTH PEIIEHUH OT
HAYaIbLHBIX JAHHBIX, TeopeMa O CTEIECHH ITIaKOCTH PeIICHHS. ‘

Pasnen 6. Jluneiinsie ypaBHenus 1 cucrembl mHeHHbIX JIY. ColicTBa perneHuit nnﬂem{m. cucteM. JluHelnnasd
He3aBHCHMOCTD periennii. Onpenemarens BPOHCKOro CHCTEMBI PENICHHH JTMHEHHOTO p/paBHe HUSL U €r0 CBOMCTBA.
Dopmydia Jlnysunisi-OcTporpaickoro. ‘
‘aspen 7. JluneliHbie HeOAHOpPOXHBIE cucTeMbl. OOmiee W YacTHOE pEHICHKE. | | [TpuHIIMI  CYNEPIO3HLIIH.
[pesicTaBnenue pelenus ¢ OMOLIBIO (QyHIaMeHTalIbHON MaTpulbl. GopmMy.ra Bapnaunn [IOCTOSHHBIX.

Pazpen 8. JluHeiinble ypaBHEHHS N-IO MOPSJKA U MX CBO¥CTBA. DyHIaMEHTAIbHAA | cuctema pemmenmii. OBluee
pewenve. Onpenenurens BPOHCKOTO CHCTEMBI PEIICHHMM JIMHEHHOro ypaBHCHHUA n ero csofictBa. dopmyiia
JInyBunns-Octporpaickoro. ‘

Pasnen 9. Jluneiinble ypaBHEHHE n-ro IOPAAKa C IOCTOSHHBIMU KO:-)(M)HHHPanM[/I XapaKTepUCTHIECKOE
ypaBHEHHUE U TipejicTaBlienye perenuii. Obmee perenye. |

Pazpen 10. JlvHeWHBIC HEOMHOPOAHBIC YPABHEHHS C IMOCTOAHHBIMHU KOB@)Q)HHHeHTdMM YacTHOE peILCHHUE.
OTBICKAHKE YACTHOrO PelIeHHsl METOJIOM HEeOnpe/IeIeHHBIX Ko3(hpHUImMeHTOoB. MeTOJI B@]pm aIuy MOCTOSIHHBIX.
Paspen 11. Jluneiinble cucteMsl J[Y ¢ NOCTOAHHBIMHM KO3((uUIMEHTAMH. | Xapamepmmqecxnn MHOIO4JIEH.
[IpeacraBnenue oOIIEro PeIEHNs. ! |

Paspnen 12. JIuneiHple HEOAHOPOAHBIE LI/ICTGI‘WBI JIY ¢ nocrosHbMU Koa(b(bnmlem ami. OTBICKaHVE YacTHOrO
peleHus METOOM HEOIPE/IE/ICHHBIX Koacp(pnuneHTOB ®opmyna Bapranuu HOCTOHHHE»IX peurerns 3aaa4u Koy,
Pasnen 13. KpaeBble 3a1a4u 118 IMHEWHOTO [y PABHEHUS BTOPOLO NOPSJIKA. (DyHKIlI/Iﬂ ['puna.

Paznesn 14. ABTOHOMHBIE CUCTEMBI. (Da3030:e npocTpancTBo. Bekroproe none. TpaekToprH aBTOHOMHBIX
cuctem U ux cBodtictBa. OcoOble TOUKH. } }

Paspen 15. VcroiuupocTe no JlamyHOBY, YCTOHYHBOCTH HYJIEBOIO peme}mg JIMHEHHBIX CHCTEM C
[IOCTOSIHHBIMU KOd(pburieHTraMu. @yHKIHA .HSII'IyH[OBa Teopema Jlsanynosa 06 yCTQMqI/]Bon. CH.

Teopema 06 yCTOMMHBOCTH 110 IEPBOMY IPUOTHIKEHHIO,

Pasuen 16. OcoGble TOUKHM JIMHEHHBIX CHCTEM BTOPOTO MOPSAJKA C MOCTOSHHBIMA KO3(QUIHEHTAMMY.
I'py6ocTb 0COOBIX TOUEK aBTOHOMHBIX HEJIMHEWHBIX CUCTEM BTOPOTO MOPS/IKA. |
Pazpen 17. uddepeHnnpyeMoCcTh peLIeHHH HOPMAIbHOH CHCTEMBI 110 napaMepr CucteMa ypaBHEHHH B
Bapuanusax. PasnoskeHue pemieHus B psi N0 CTENeHsM MaJloro rapaMmerpa.




Copeprkanue MPaKTHYECKHX 3aHATHI 110 JUCIMILIHHE
Paspen 1. Meton u30kiiuH. Y paBHEHUS € pa3/ICIAIOIIUMUCS [TEPEMEHHBIMH. Pemenye 3anay.
Pasnea 2. OnqHopoaHbBIE ypaBHEHUS U ypaBHe:HmI CBOJAIIHNECS K OJTHOPOJHEIM. Pe:mﬁ;:lme 3anady.
Paznen 3. Jlunelinble ypaBHEHHs LIEPBOro N0ps/Ka. PerieHue sana4. |
Paznen 4. Ypasuenus B noaHsIX Auddepeniuanax. Penenne 3anad.
Paznen 5. YpasHeHus, J0IyCKAlOMIME NOHMKEHUE Opsi/ka. Pemenue 3auay.
Paspen 6. OnHOpOIHBIC JHHEHHBIC ypaB:HeHm{ N-ro HOpsaKa C TOCTOSIHHBIMM KODPDUIHECHTAMH.
XapakTepucTuueckoe ypasnenue. Ciyuaif IpoCTIX ¥ KPaTHBIX KOpHEit. Pemenue 3411aq.
Pasznen 7. OqHopo/iHbIE JUHEHTHBIE ypaBHeH:I/Iﬂ N-ro MOpS/KA C MOCTOSHHEIMU Ko uuuentamu. Ciydan
KOMIUIEKCHBIX KopHeH, HavanbHbie ycnosus. | Peruenue samay. |
Pa3znen 8. HeoHOpoAHbIE JIMHEHHEIC YpaBHEHHS N-I0 MIOPSLIKA C IOCTOAHHBIMU KOB(i)I[i)]?IHI/IE:HTaMI/I. Yactusele
pewenus. MeToJ| BapHaly IMOCTOSHHBIX. Pernenne 3afad. 1
Pasnen 9. Kpaessle 3amaud uis nHHeﬁHbllx ypaBHEHUH BTOPOTrO IMOPSJIKA. Onﬁ‘eneﬂim,‘enb Bponckoro.
Bbyuxuus ['puna. Pewenune 3anadq. ;
Paspen 10. Juneiinpie cucTeMbl ¢ HOCTOSHHBIMH KO3(UIHEHTAMH. XapaKTepHCTHIECKUH MHOTOUJICH.
Crnyuail npocThIX U KpaTHBIX KOpHEH. Peinenue 3a1ad4. ‘
Paznen 11. JlnHeiiHbie CHCTEMBI C MOCTOSHHBIME Koddduimentamu. Cirydall [KOMIUIEKCHBIX KOPHEH.
Peimenue 3a/au. |
Paanea 12. HeoppopojHeie JTUHEHHLIE CACTEMB! C TIOCTOSHHBIMH Koaq)(bnuHeHTam:[. OTpICKaHKE HACTHBIX
pellieH i METOI0M HEONpeieeHHbIX KOd(QOUIMEHTOB 1 METOIOM BAPUAINH NOCTOAHHBIX. 3amaya Koum.
Pemenue 3a1ay. i }
Pazpen 13. YCTOHYMBOCTL HYJIEBOTO peI‘HeHHﬁ JIAHEHHBIX CHCTEM. YCTONYUBOCTH OCOOBIX TOUEK
HEJTMHENHBIX CHCTEM ¢ TOMOIIBIO HCCIIEI0OBAHIS CHCTEM NEPBOTO MPHOIMIKEHHS. Pemecnne 3anay.
Paznen 14. Vcenenosarue yeToHuuBocTH 0c000# TOUKH ¢ MOMOLIBIO QYHKIHU Jlanynosa. Pemnenne 3anad.
Pasnen 15. Ocobble Touku muHeiinpx cucteM. ®@as3osbli noprper. dasosbie nopre@m HEJTMHENHBIX CHCTCM.
Paspen 16. TIpoussoaunas pemenus cucremsl IV 1o napamerpy u 1o HavyalbHbIM nanaev. [pencrasnaenue
pettenst A QepeRmansHOro ypaBHeHus B Bujie psana. Perenne 3ajaq. |

5. OBPA30OBATEJIbHBIE TEXHOJIOT YU

\ y b
B npenojasanun aucuuiimnbl «Teopus GYHKIMHE KOMIIEKCHOTO NEPEMCHHOr0» UCTOJIB3YIOTCH

\ i ‘
]Da3H006p8,3HbIe OGP&BOB&TCﬂb!IhIC TﬁXHOJ’IOl‘"I/II/I KaK TpaIHIHOHHBIC, TaK H C IIPUMCHCHYEM aKTHBHBIX 41
) |

MHTEPAKTUBHBIX METO/10B 00yUeHuUs. ‘
AKTHBHBIE 1 HHTEPAKTHBHEIE METOJIbl O0YUCHUS:!
® UHTEPAKTHUBHBIE JIEKIUH (110 BCEM Tel\/!}aM);
e IPYNIOBBIC AUCKYCCUU (TIO BCEM TeM?,;lM).
6. OLIEHOYHBLIE CPEJACTBA JUIsI TEKYIIEI'O KOHTPOJiH YCI'.‘{]EBAEMOCTI/[,
MPOMEKYTOUYHOM ATTECTAIMHA 110 UTOI'AM OCBOEHUSI JUCHUIIJIMHBI U
VYUYEBHO-METO/JMYECKOE OBECIIEYEHUE CAMC)CTOHTEHHII()PT PABOTBI

' CTYJAEHTOB | j

Texymuii KOHTPOIbL YCIEBAEMOCTH
PeiiTnnr-kourposn Nel
«DJIeMeHTAPHBIE METOIbI HHTCIPHPOBAHHSA YPABHEHHII NIEPBOT0 NOPSIKA H Y PABHCHMIA,
JIONYCKAIOMKX NoHmKkenne nopsaka, Murerpupopanue JiuHeldnbIX ypaBHeHH i 11 CHETEM BBICIIHX

. [OPSIKOBY

% =y cos% - ix.
. Petnts 3anavy Koww 2(x + y*)dy = ydx, y(0) = 1.

. Peunts ypaBuenne y' = xy — xy3. ‘

. Pemurts ypaBHeHuE Xy’ COS

AW —

3 N !
. Halitn yacTHbIl unTerpan ypaBHeHus (2x + -i-)dx + (Inx — y*)dy =0, yxoBICTBOPSIOMHIN YCIOBHIO

y(1) =1
S. Haitti obiee peleHne, HCIoNb3ys MeTo noabopa: y'' — 2y’ — 3y = —4e* + é

6. Haittu ob1iee pelueHe MeToIoM Bapraimu: ¥y’ +y = SR T
P & puan | y Y sin 2x+sin 2x’




7. Petnts 3anauy Komn: y' = =2y + z — e%*,z' = =3y + 2z + 6e%*,y(0) = z(0) =
8. llocrpouts nuueiinoe oxnopoaHoe JuppepeHInaIbHOE ypaBHEHUE (BO3MOXKHO O0OJIEe HU3KOTO TOPSI/IKa)
¢ NOCTOSHHBIMI KO (PULHEHTAMH, JUISL KOTOPOTO (DYHKIHS Y, = X€* COS 2X — YaCTHOE PEerlIeHHE.

PeiiTunr-konrpons Ne2
«3asucumocts pemennid OY or HAMAABHBIX JAHHBIX 1 napaMeTpoB. OCcHOBBI MATEMATHYECKOR
TEOPHH YCTOHIMBOCTI

1. ITpu y(0) = 0,y'(0) = 1 + u, Haiitu g—z npu 1 = 0, ecnu y'' — 3y + sinpy = ux.

2. pu y(2) = y, Haitti 5‘3}% mpu yo = 0, ecmu y' — y = 2y? + 4xy3
x=1+10uy
¥ = Dta®
4, Petunth KpaeByio 3agaday ¥y = 4y + 2, y(0) = 1, y(x) orpannueHo npu x — -+,
5. Honb3ysick onpeaeneHuem ycroi‘muaocm 1o JISmyHOBY, BEIICHHTB YCTOHUMBOCTD pelienus 3anadx Kown
4xt + 2t + 1Dx' =0, x(0) =
6. I'lo teopeme 06 ycqunaocm 110 1-My IPHGIMKEHHIO UCCIEN0BATh YCTOWYHBOCTL HYIEBOTO PEHISHUS
CUCTEMBI X = Ytgx — Y,y ——21n(1+x+‘y2)—3y *
7. llpn kakux 3HaYCHUSAX MApaMETPOB A U b ‘acnmmomqecm YCTOHYUBO HYJIEBOE \pemmﬂ A€ CHCTEMBI X
x — 2sinay + x3, —2e%% -3y + 2. | |
8. Tloan3yscek H3BECTHBIMY YCIOBHSIMH r‘ypBHueBocm MOJMHOMA, HccneLLOBéin ACHMITTOTHYECKYIO
YCTOMUYMBOCTD HYJIEBOrO pemieHns ypapuenns| y® + y* + 6y"’ + 4y"' + 8y’ + 3y =10.
9. Haueptuts Ha mockoctd Qxy 3cKu3 TpaekTopuil ciucremsl BOm3u Toukd (0,0) 1 ¢ moMompo cpyHKuvm

|
JlsmyroBa aubo YeTaeBa uccne0BaTE yCTORYMBOCTE HYICBOTO PEUICHUS CHCTEMBI x =sinx,yx+y3

\ |
PeifTHHT-KON' TpoJib Ne3 ‘

«INeMeHTbI KA4eCTBECHHOI0 anamnlsa ANHAMHYECKUX CUCTEM. Y paBH ennm ¢ YACTHBIMH
npomnom{mmn NEepPBOro NOPsAKa». ‘

1. JIns 3aJaHHOTO JIMHEHHOTO BEKTOPHOTO MO H300pa3uTh (Ha3oBbIil IOPTPET ann 3u ocoboit Touku (0;0).
Omnpenenuts THI 0C0O0H TOUKH. ! |

2. Onpenenuts TUN 0¢000H TOUKH 3az[aHH0rq HEJIMHEHHOT 0 BEKTOPHOTO ITOJIA. |

3. MeTonoM XapakTEpHCTUK MOCTPOHTH 00lilee pellleHne JIMHEHHOro OJHOPOAHOI0 MO0 KBAa3UIHHCHHOIO
ypaBHEHHS B HACTHBIX MIPOU3BOIAHBIX nepBéro nopsjKa.

4. MeToOM XapaKTEepPUCTUK IIOCTPOUTH I/IHTeraﬂbHy}O HOBEPXHOCTD J'II/IHeI/IHO] 0 OJHOPOJHOIO JIHOO
KBA3WJIMHEHHOrO YpaBHEHUS B HaCTHBIX npomlso):[me NEPBOro I0PSIKa, npomonmmym yepe3 aBHoe
HadaJbHOE MHOroobpasue. ‘

! |

Jlns BBLAAYM KOHKPETHBIX 3aJaHMM MCIOJB3YIOTCS MaTepuaibl COOPHHMKA: ; COopHuK 3ajla4  TIO

JrpepeHIMaTEHBIM yPABHEHUSM W BAPUALHOHHOMY HCYHCICHHIO [DICKTPOHHBIA pecype)/ B.K. Pomanko

[1 ap.].— Dnexrpon. TekcroBbie Aanubie,— M.: BUHOM. Jlaboparopus SHAHHiA, 20‘12 —222c.

[TpomexyTouHas ATTECTALMS 10 HTOrAM OCBOEHHS IUCHMIIHHBI (3aqer OLECHKOH)
Bonpocs! k 3a4eTy ¢ oOleHKoii |

1. OcHoBHble noHstus: auddepeHuraIbHOe YpaBHEHHME N-TO IOPAIKA, ‘pemeHnie audpepeHUATBHOTO

ypastenus. Mnrerpanbubie kpupbie. I'eoMeTpuueckuii CMbICH ypaBaenus y ' = f(x,y)]

2. VYpaBHEHHS C pasfeNsMIOMUMECH TepeMeHHbIME. OMHOPOJHBIC YpaBHEHWS [M CBOWCTBA pELIEHM

OJAHOPOJHOIO YpaBHEHUS. | |

3. JInnelHble ypaBHEHHS IEPBOTO HOPSALKA. YpaBHeHHH B MOJTHBIX nu(b@epeHunanm‘(

4 Hopmanbuas cucrema auddepeHINaTbHBIX YpaBHEHHH M ee PelleHHS. 3a/1aq‘m Kowm nmst cucremst

\
JypeperManbHbIX ypasHenuii. Y ciorue Jlnnmuna. ‘
5. Ceenenue 3anayu Komm A CUCTEMBI nn‘q)(bepeﬂuuanbﬂblx YpaBHEHUH K HHTel paNbHOMY YpaBHEHUIO.
Teopema cyimecTBoBaHUS H CJII/IHCTBeHHOCTH pemenus 3anauun Komw juis CI/ICTCMBI nubpepeHnpHanbHbIX

YpaBHEHUH. 1
6. Teopema o cymecTBOBaAHMU U €MHCTBEHHOCTH PELICHHUS U1 YPaBHEHHS /7-TO Iloﬁsmxa
7. Cucrema nuueinbix guddepenipanbupix ypaBHeHui. CBOHCTBa pelneHHI | 01 HOPOJIHOW CHCTEMEI

i pepeHIMaNBHBIX ypaBHeHNi. JInHeltHas He3aBHCHMOCTD PEeIIeHH .

3. pu x(0) = y(0) = 0 naiiru g{f npu pu = 0, ecn [




8. Onpenenutens BpoHckoro cucrembl pemenunit. OynjpamenTanbHas crcreMa peieuit. [Tepexon ot
OJTHOPOJIHOH (pyHJAaMEHTAILHOH MaTPHIIBI K ﬂ‘pyroﬁ ®opmyna Jinysuiis- O‘CTporpdz[CKoro

10. O61iee penieHue MTMHEHHON HEOAHOPOIHON CHCTEMBI )mq)(pepeHuHanLme ypaBHeHnM Meroa Bapranuu
INOCTOSIHHBIX. ‘

11, Jluneiineie ypapHeHust n-ro nopsjaka. YactHoe pereHue.

12, Jlunelinbie ypaBHEHWs C [OCTOSHHBIMH Kod(dUIMEHTAMH. XapaKTepH(‘mliemel MHOIOYJIEH U
cobeTBeHHbIE 3HaUeH s, Perenus, oTBeyaronine coOCTBEHHBIM 3HAYCHUAM (BCe Ciyan).

13, JInneiubie cuctema ﬂH(I]d)GPEIILIHaHbeIX YPaBHEHHUH ¢ TOCTOSHHBIMH Koa(b(ipmmeHraMH Pewenus,
OTBEYAIOLIME PA3IMYHBIM COOCTBEHHBIM 3HaueHHsIM. Cllydail KOMIUICKCHBIX KOPHEH.,

14. JluneiliHblE CHCTEMEI )ll/l(b(l)epeHuI/IaJIBHI‘;IX YPaBHEHMH C IOCTOSIHHBIMH Koad)(I)HULI/Iﬁ*HTaMH Caiyuait
KPaTHBIX KOpHEH. |

15. Ocobsie Toukd ¥ ¢Ga3zoBBIN HOPTPET JIMHEHHBIX CUCTEM HA IJIOCKOCTH.,

16. YcroiauBocTs 110 JISIyHOBY. ACI/IMHTOTH;quKaﬂ YCTOMUHBOCTDb. ¥ CTOHYHBOCTD \HyneBoro pELICHHA AJig
JIMHEHHBIX CHCTEM C IIOCTOSIHHBIMU K03 hULIMEHTaMU.

1 7. McenenoBanye yCTOWYUBOCTH € TTOMOIIBE) pyHKIMM JIanyHoBa.

[8. YcToWYMBOCTD 110 IEPBOMY IIPUOIIMKEHHUIO.

CamocTosiTebHast paboTa CTyI€HTOB

3ajaHus K TUIIOBOMY pacyeTy

1. Peunts 3aayy:
ayxy =2y +1);
b) (x + y)y'=2x ty =0
)y ' +2y=x+1,
d) (3x% + 3y sinx + Ddx + (2y — cos x)dy = 0.

2. Petute 3apauy Komm:

a) y'+2yx=3y(0) =1,
b)y' +xy=x"+1;y(0) =-2;
)y +4y=4x+35;,y(1) =1
d)xy’ +y=4x;y(1) = 0.

3. Peuruts 3amauy Komu:

a) y'=2y'=3y=0,y(1) = 0;y'(1) = 2
byy"+ 2y’ =3y =0 y-1) =1,y (-1) = 0;
)y'+ 2y’ =8y =0;0) =0;y'(0) = 2;
A2y +3y +y=0,y02) =2,y'(2) =-2.

4. PemuuTh ypaBHEHHUS:

)2y’ =y —y=x

b)y' + 2y’ =cosx,
c)y''—y' —12y=2x
Ay -y’ -20=1,
e)2y + 2y +ty=x-1;
Dy =2y -y’ + 2y =3x.

5. Peminte cucteMy ypaBHEHHIA:

5.1. 5.2, -y

=Y —=y—- =i Wil
e T : . =2 —=y
= RITE N . ) ; =+ 2y +t
ol X : f) =4 —": ) : . byl gy = e
=204y _ N0, : A=

5= 2044y
-

',I = . ==

5.3. , Fma =0y L9 84 , I P )
{.r' =S T . ; . {’ = i '-].fl" '
i) : ; 9 i) ;

Il
{
+:
|
1<

h Bl <+ dya
y=4dr—np==X2

C =3 =+ Yy = an

o= da 4+ g =2

(DOHIL OLCHOYHBIX CPCACTB AJIid ]TpOBé,Z[CHH?I aTTecrany ypOBHA C(bOpMIdeBaHHOCTH KOMIRTEHIIUA
06y‘~IaPOH_ll/IXC${ Mo IUCHHUIIINHEE O(I)OpMHﬂeTCSI OTACJILHBIM JOKYMEHTOM,




7. YHEBHO-METOJUYECKOE U THOPOPMAIIMOHHOE ()BECHE‘IEﬁﬁl/IE JNCIUITJINHBI

7.1. Kuuroofecre4eHHoCThL

KHUTOOBECITEYEHHOCTDL

HaumeHoBaHK1e NHTepaTypbl: aBTOP, Ha3BaHue, l'on KonuuecTso sksemmapos
BU/ M3A@HNS, U30aTELCTBO W3 aHus H3AaHKii B OubauoTeke Haanuue B 30€KTPOHHOMN
Bnl'Y B cOOTBETCTBHH € 6ubnwnoreke Bal'y
@®r'oC BO
l 2 ¢
OcHosHas simreparypa

1. Guaunnos A. @. BeeneHue B Teopnio 2007 hitps://alleng.org/d/math-
IndpdepeHLManbHbIX ypaBHeHNi | YueOuuk. M3, stud/math-st879.htm
2-¢, vcnp. M.: KomKHura, 2007. —240 c. - [SBN |
978-5-484-00786-8.
2. COopHuk 3atay no anddepeHuHanbHbIM 2011 http://kvin.gubkin.ru/pub/uok/F
ypasHeHusm / Guaunnos A, @.. - M.: KHukHbIH ilippovDU.pdf
nom JIMBPOKOM, 2011 - 240 ¢. - ISBN 978-5-
397-01632-2.
3. MpakTuueckuit kype AudhepeHUHaTbHbIX http://www.studentlibrary.ru/b
YpaBHEHWH W MaTeEMaTHYeCKOT0 MOAEIUPOBAHUS. 2012 0olk/ISBN9785922113779.htm]

IKnaccuueckue n HoBbie MeToAbl. HennHeliHbie
martemaTtudeckue moaeiu. CHMMETpPHSA K
NPHUHLMILI MHBAPUAHTHOCTH [ DNEKTPOHHBI
pecypc] / MUbparumos H.X. - 2-e u3a., gon. u
uenp. - M. : DUIMATIINT, 2012.- 332 ¢.-ISBN
978-5-9221-1377-9.

JlonoHUTENRHASA IMTEPATY pa

1. JTekunn no reopuy 06bIKHOBEHHBIX
anddeperumanbhbIx ypasHeHUH / [leTpoBckuit
U.C. - M. : DUSMATIINT, 2009 - 208 c. - ISBN
078-5-9221-1144-7.

https://www.rfbr.ru/rffi/ru/boo

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE lIId[ChI/IIIJI[/IHI)I

Jl1s peanu3anuy JaHHOM JUCIHIIINHE] KMEIOTCS CIeLabHbIe IOMEIIECH s IS POBEIEHHS 3aHATHI
JIEKIIMOHHOr0 W mpakTudeckoro Tuma. Ilpakrudeckue paboTel mpoBOASTCA B ne%éiopmopnn YMCJICHHBIX

meTo 0B (405-3).

ITepeueHb UCIIOIB3YEMOTO JTUICH3MOHHOTO IPOrPaMMHOI0 00€eCIIeYeHuU:

1. Microsoft Excel
2. Maple




Pabouyro nporpammy coctaBu: v,
K.(.-M.H., JoueHT kadenps @Aull Macrepkos 10O. B. P

v (||011rmc,h))
Penensenr (npeacrarurens paboTonaTeNs): '“{/(/“ | il
3aM. aupekTopa 1o pa3sutuio Q00 «banancy KoxuH A. B. / ' ol

/(I'IOII]I'II/ICL)
ITporpamma paccMoTpeHa ¥ 0J00peHa Ha 3acenanni kapeapsr GAull '

[porokon Ne /. ot A6.0XAC/T rona ey 3;

3aBenyrowuii kadenpoi: k.¢.-M.H., goueHt bypkos B. ]I.

(nomnuce)
PaGouas nmporpamMmMa paccMoTpeHa ¥ 0100peHa Ha 3acelaHUH y4eOHO-METOANYECKOH KOMUCCHH HAIlPaBJICHUS
02.03.02 «DyunnamenTaabHas uHGopMaTHKa 1 HHPOPMAMOHHBIE TEXHOJIOTUM) PR s
[lpotokon Ne A ot .09 d.0/9 rona =
[Mpencenarens komuccuu: A.¢).-M.H., npodeccop Apakenss C.M a

(noanuchb)




JIUCT NEPEYTBEPXIAEHMSI
PABQYEH ITPOT'PAMMBI JJU CUUATLIAHEGI

PaGouas nporpamma onoOpeHa Ha _ __ y4eOHBIA rox

[IpoTokon 3acenanus kagenpel Ne oT roja

3aBenyromuii xadeapoi

Pabouas nporpamma ogo0peHa Ha y4ueOHBIH roj

[TpoTtoxon 3acenanus kadeapnl No oT rona

3asenyromwmit kadeapoi

Pabouas nporpamMmMa ono6peHa Ha y4eOHBIH Toj

[Iporokon 3acenanus xadeapst Ne 0T roja

Japenyromumii kadeapoit




JIMCT PETUCTPAIIMY U3SMEHEHUN

B pabo4ylo MporpaMMy JUCLIUINIMHEL |

JTADGDOEPEHIIUAJIBHBIE YPABHEHU S
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