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1. HEJU OCBOEHUS JUCHUITJIMHDBI

llenbto ocsoenus mucummmnbl «/lndepernuanpabe ypaBHeHHD SIBJUIGTCJI OCBOCHHE OCHOBHBIX
teopeM 0a3oBbIX pas3jiesioB Teopud UG (epeHIHaIbHBIX ypaBHeHI/II/I‘ (TeOpeM  CYILECTBOBAHUS U
€ IMHCTBEHHOCTH, TEOPHH JTMHEUHBIX CHCTEM, TEOpPHsl YCTOHUHBOCTH). | |
OcBoeHne OCHOBHBIX METOJNOB PEMICHHS M KAYECTBCHHBIX METOJIOB, HCCTIE/IOBAHMS OOBIKHOBEHHBIX
I hepeHIMANBHBIX YPaBHEHHIA. |
2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO
|

Jucuunnuna «JIudepenunaibube ypaBHEHUsS» OTHOCUTCS K 00s3aTeIbHOM YacTH yueOHOTO Miana.

Jlucuunnuna  «Jluddepenuuanbapie  ypaBHEHHS» ormpaeTc;{ HAa CJIEMyIOIME  JTUCTIUILIHHBL
MaTeMaTHYCCKUI anallu3, THHeHHas aredpa, 1

E¢ wu3yuenne mo3BojisgeT oOydaromymcss IpuoOpecTH (l)}fIlJ_IaMGHTaﬂBHbl]e 3HaHus B obnactu
METOJIOIOTHH W TEOPETHHECKHX METOJ0B PEIICHHA KOHKPETHBIX THIIOB ypaBHEHHH, KaueCTBEHHOIO
VICCIIEN0BAHMS TIOBEICHUS PEIIEHUH, HX acmvm TOTHYECKOE MOBE/ICHUE HA BECKOHETHOCTH. A TAKOKE H3YUCHHE

ypaBHEHHH BO3HHKAIOIIAX B PEAIbHBIX (PH3NUECKHX Mpoleccax. |

|
3. IIJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 110 lII/][Cf];I/IIIJII/IHE
|

[lnanupyemeie pe3yjibTaTel  O0ydeHHMs 1O JIMCHMIUIMHE, COOTHECEHHEIE C  [UIAHHPYEMBIMH
pesyabraramu ocsoeHus OITOI i

Koa dopmupyemMerx koMneTeHUNH VYposeHb [InaHupyemMsble pe3yBTaTel 0Oy 4eHUS N
OCBOEHHUS JUCUMILTHHE, XapaKT¢PU3yIoIl e ITaMbl
KOMIIETEHIIMU (bopMupoBaHUs KOMNETeHUU# (nokasaren
OCBOEHUS KOMIIETEHIIUH)

OIIK-1. CnocobeH NpUMEHATD YactHunoe | 3narb (a3oBble HaBEIKM, MOMy4eHHble B 00JacTH
(byHAAMEHTAIbHbIE 3HAHKS, MONYYEHHDIE B MAaTeMaTHUECKHX M (UI11) ECTECTBEHHBIX HayK.
001aCTH MaTEMAaTHYECKUX U (UITH) YMmeTb UCroAb30BaTh Ga30Bble 3HAHHS U3 00NAcTH
€CTECTBEHHBIX HAyK, U UCIIONb30BATE UX B MaTeMaTHuecKUX W (MJIM) | €CTCCTBEHHBIX HAyK B
npodeccHoHANbHON AEATENLHOCTH. npoecCHOHANIBHOM N1EATETbHOCTH.

Baajers HaBblkaMu BLIGOPA METOACE PELIISHUA 3aa4
npo(ecCHOHANBHON  JEATEILHOCTH — HA  OCHOBE
TEOPETHUCCKHX 3HAHUH. ‘

OIIK-2. CnocobeH npuMeHATb YactuuHoe | 3uarhb: }
COBpPEMEHHbIH MaTeMaTUMECKUH annapar, o  MaTeMaTW¥ecKHe OCHOBbI NpOrpaMMUpOBaHUs
CBA3aHHbIH C IPOEKTUPOBAHHEM, M A3BIKOB TNPOrpaMMUPOBAHMA, OpraHualnn
pa3paboTKoi, peanuzaliel ¥ OEHKOM 0a3 ,[laHl%lb[X ‘U KOMIBIOTEPHOIO
KauecTBa NPOrPaMMHBIX IPOAYKTOB U MO/JIEJIMPOBAHHUS; ‘
NPOrpaMMHbIX KOMIUICKCOB B PA3JIMHBIX e MaTeMaTHYeCKHEe MEeTOAbl OUESHKH KauecTBa,
001aCTAX YENOBEUECKOH NCATENLHOCTH HAA®KHOCTH U 3G PEKTNBHOCTH NPOrpaMMHBIX
NPOAYKTOB; |
o MaTeMaTHueckue METOIbI opranuzanmu
UHPOPMAUMOHHOH | Ge301acHOCTH apu

paspafoTke W 9KCrUlyaTalltd TMpOrpaMMHbIX

NPOJYKTOB ¥ NPOrpaMMHBIX KOMIIEKCOB.
Vmerh  OCYIIECTBAAT,  |O0OCHOBAHHLIH  BBIOOD
MaTEeMaTHYECKUX M KOMIIbIOTEPHBIX METONOB, a TAKIKE
HEOOXOAUMOro  NporpaMMHOro  obecre4eHus npu
peLueH1u 3aa4 NpodhecCMOHANLHON JesTENbHOCTH.
Bitaierh HaBbIKaM¥ PUMEHEHHS JAHHBIX METOIOB U
MporpaMMHOro  O0ecreueHus  Npu  PeLeHUd
KOHKDETHBIX 3a/1a4. |




!
4. OGbEM U CTPYKTYPA JTUCHUTIIIMHBI

O6was TpyI0eMKOCTb JIMCITMINTAHBI COCTABNISET 3 3a4eTHbIX euHul, 108 yac. |
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O6blKkHOBEHHBIE AP depeHLMabHbIC
] ypasHeHus (OJ[V). O61uue nonsTys. 3 | 2 2 3 2/ SQ%
[lpumepe! U3 PUIKMKH.
) l'[pOCTeﬁumne METO/bl OTHICKaHUA 3 2 5 5 3 2/ Sd%
peLieHui.
HopmansHble cucteMbl OJ1Y U cBeAeHne
ypaBHEHUs N-ro nNopsjaka kK HOpMabHOH
3 | cucteme. CyluecTEOBaHKE U 3134 4 6 2/50%
€IMHCTBEHHOCTS peLUCHUI Ans
HOpManbHbIX ccTtem OV,
[Tponomxkenue pewennii. HenpepbiHas
4 | 3aBUCUMOCTL pelieHUH OT HaYaJIbHbIX 3 5 2 3 1/50% Pe#THHr-KOHTPOIIL |
JaHHbIX W [IPaBOH 4acTH.
JInHeitHble YpaBHEHUS U CHCTEMBI
5 | nuuelinpix OY. dynaameHTAIbLHAS 3 6 2 3 1/ Sd%
MAaTpHIIA U €€ CBOMCTHRA. |
JInHelHble HEOAHOPOAHBIE CHCTEMbI.
6 ObLuee u yacTHoe peleHue. [Tpuuumn 3 7.8 | 4 6 2/50%
cynepnosuuuu. GopMyna Bapralvn
MOCTOSIHHBIX.
JInHelHble ypaBHEHUS N-TO NOPAAKA U UX
7 | cBoicta. PyHAaMEHTaAlIbHAA CUCTEMA 3 9 2 3 1/50%
peweHnii. Obliee pelenue.
Onpeanenurens BpoHekoro cucrembl
g pemueHm?l JUHEHHOTO ypaBHEHUS U €ro 3 10 | 2 ) 3 2/ 50%
coitctea. Popmyna JInysusis-
Ocrporpanckoro.
g | J1MHCHHLIC ypaBHCHKE N-T0 NOPAAKA € 31| 2| 2 3 2/50%  |PeiTrHr-KOHTPOIS 2
MOCTOAHHBLIMU KO3 PULMEHTAMH. |
JlnueitHble HEOAHOPOAHBIE YPABHEHUA N-TO
10 | nopaaka ¢ NOCTOAHHBIMU 3 12 2 2 3 2/50%
koddduureHTamu. YacTHoe pelnexue.
JInHeiHbIe CUCTEMBI € TOCTOSHHBIMU
11 | koapuunentamu. XapakTepuCTHIECKOE 3 13 2 2 3 2/50%
YPaBHEHHE U MPeCTaBAEHHE PEILSHHIA.
JluueiiHble HEOIHOPOAHBIE CUCTEMBI C |
12 | nocrosiHHbiMK ko3 duuventamy @opmyna | 3 | 14 | 2 2 3 2/50%
BapHaLMU MOCTOSHHBIX. | o
13 | ABTOHOMHbIE CUCTEMBI. Y CTOMYMBOCTD. 3 15 4 2 6 3/50% ]
14 Ocobble TOUKMH. d{gz&om:nﬁ nopTper 3 16 2 | 3 15/ 5‘30‘%
ABYMEDPHBIX JIMHEHHBIX CUCTEM. ‘
15 Tlnddepenuupyemocts petierili no 3 |17-18) 2 | 3 1,5/ 50% PeRTUHI-KOHTPOIS 3
napameTpy. |
Bcero 3a 3 cemectp: 36 | 18 54 27/ 50% 3a4eT ¢ OLGHKOM
Hroro no amcuunnuue 36 | 18 54 27/ 50% 3a4er ¢ oLEHKOH




Copepxanue JeKUMOHHBIX 3AHATHH 110 MCHHITHHE

Pasien 1. O 6biknoBennpie nuddepenunansibie ypasaerus (O1Y). O6mHe nomﬂm Peumienne OJIY u ero
csolictsa. ['eomeTpuueckoe npejacrabneHue rpaguxos pemennid. Hauanbibie \[LaHHbIe\ u 3amada Ko gt OJTY.
[ Ipumeps! u3 GpU3UKH. |
Paspen 2. [lpocreiitmme MeToibl OTHICKAHMS PEIIEHWH. YpaBHEHUS C ‘paSI[eJI}J{}OIIII/IM'VICSI IEPEMEHHBIMH.
OHopojHble ypaBHenus. JIuHelHble ypaBHEHHS. YPaBHEHUS B IOJHbBIX ﬂn(b(bepeﬂuha.uax MeToa NMOHMXEHUS
IOPSLIKA.
Paspen 3. Hopmanbubie cucrembl OJIY U cBelicHHE YPAaBHCHHS N-TO nopﬂlIKa\ K HOpPMAaIbHON CHCTEME.
CyILecTBOBAHYE M €MHCTBEHHOCTh perierys 3anaun Komm i HopMaTbHBIX CHCTEM OL[S/
Paznen 4. Tlpojoinkenue perueHui. YCIoBus MOUIMHEHHOrO pocTa. Henpcpmmam 3aBICHMOCTh PEIIEHUH OT
HayaIbHBIX JAHHBIX U [IPABON YaCTH, |
Pazjen 5. YpaBHeHUMs! n-ro MOpsAKa, PaspellieHHbIE OTHOCHUTENBHO CTapLICH nponbacwu{o H HX CBEJIEHHUE K
HOpMasIbHOM cucTeme auddepeHInaNbHEIX ypaBHeHUH. TeopeMbl O CyIeCTBOBAHUH 14 €IUHCTBEHHOCTH PELUCHHS
safauy Ko juist ypaBHeHus n-ro nopsyika. TeopeMbl 0 MPOJoDKeHNH 1 HenpeprBHon 3aBHCHMOCTH PEILIEHUH OT
HauaILHEIX JaHHLIX. TeopeMa o CTereHy riagKoCcTH PeIeHus. ; i

>azpen 6. Jluneitnwie ypasHenns u cucteMsl juHeiHbX JIY. CpoiicTBa pelieHui nuueiinbix cucreM. JInHeHHast
HE3aBUCUMOCTD petenuii. OnpezenuTens BPOHCKOro CHCTEMBbI PEIEHUH JIMHCHHOIO ypABHEHHS U €ro CBOMCTEA.
opmyna Jlnysuiis-OcTporpaackoro. |
Paspen 7. Jluneituple neommopoiHsie cucteMmbl. OOIlee M 9aCTHOE pelIEHHE. ' [TpHIMI  CYTIEPIO3ULIMH.
IlpesicTarnenue pelienns ¢ MOMOMIBIO GyHaaMeHTanbHON MarpuLsL. Gopmyrna Bapu auym IIOCTOSIHHBIX.
Paznen 8. Jluneilinnie ypaBHeHHWs N-ro MOpsIKa M UX CBOWCTBA. (DYHIIaMeHTaJ'II)Ha}I‘(,HCl“eM(J. pemennii. O0uee
pemenne. Onpenenurens BpOHCKOrO CHCTEMbI PEIICHHH JIMHCHHOTO YPaBHEHWS H ero cBoiictBa. Popmyiia
JInygnins-OcTporpaickoro.
Paspen 9. JluHelHbic ypaBHEHHE N-I0 TOPsAJKAa C IOCTOSHHBIMH KOB(b(i)I/IIlI/IPH’ﬂLSlMI/I XapakTepUCTHYECKOE
ypaBHeHHe u npeacrasienue petennit. O0iee pemeHue.
Paspnen 10, JluneiiHple HEOJHOPOIHBIE YpaBHEHHS C MOCTOSHHBIMU Koa(p(buunehumn JacTHOE peEIICHHE.
OTBICKAHHE YACTHOTO PELICHMS METOAOM HEOTIPeIeNIeHHBIX kKo3dduumenToB. Meros BAPUAITHH TIOCTOSHHBIX,
aspen 11, Jlunedinsie cuctemsl J{Y ¢ MOCTOAHHBIMEH KoohduimeHTaMu. XapakTepACTHHECKUH MHOTOYWICH.
[Tpejicrapaenue ob1Ero pereHus. }
Paspen 12. Jluueiiusie Heomuopomusie cuctempl JIY ¢ noctosHHbME Koddduimentamu. (YThICKAHHE YaCTHOIO
peIlIeHHs METOJIOM HEOTIPE/IENIEHHBIX Koa(puTirenTos. PopmyIia BapHaliy IOCTOSHHBIX PEIISHIS 3a/(aHH Koum.
Pasznen 13. Kpaeskie 3a1aum 115l IAHEHHOTO ypaBHEHHS BTOPOTO mopsijika. OyHK s I pHHA.
Paszaen 14. Asronomuble cuctembl. PasoBoe IpocTpaHcTBo. Bekroproe noiie. Tbaemropﬂn ABTOHOMHBIX
cucTeM U ux coitctea. Ocobple TOYKH. |
Paznen 15, YcroiuymBocTh IO H}IHyHOBy YCTOWYHBOCTD HYJIEBOTO pemeng JMHEHHBIX CUCTEM €
OCTOSHHBIMY K03 duuueHTaMu. OyHKIUs HﬁHyHOBa Teopema H;myHOBa 00 yCan/qu[Bol.,m
Teopema 06 yCcTOHYHBOCTH 110 NEPBOMY HpH@JII/DKeHH}O

|
Pazgen 16. OcoOble TOUKM JIMHEHHBIX CHCTEM BTOPOTO MOPAIAKA C HOCTOHHHJ;,IMH xo3dduiineHTamMu.

['py6GocTh 0COOBIX TOYEK aBTOHOMHBIX HeJ'[I/IH‘eI/IHbIX CHCTEM BTOPOI'0 MOPSAKA.
Paznea 17. luddepenunpyemocts pemeﬂm‘d HOPMAJIbHOM CHCTEMBI 110 Mapamerpy. Cucrema ypaBHEHHH B
Bapuanusx. Pasnoxenne pemeHus B psj 110 CTETICHAM MAJIOTO NapameTpa. I
|

CoaepxaHue NPAKTHHECKHX 3aHATHI 110 JHCIUIIHHE
Pazgesn 1. Merog uzoknun. YpaBHEHHS ¢ pa3e/iOLMMUCS epeMeHHpIMu, Pelienue 3aaavy.
Pasnen 2. OqHOpOAHBIE YPABHEHUS U YPaBHEHUS CBOAAIIMECS K OAHOPOHEIM. Petnenue 3anadq.
Pazaen 3. Jlnneitubie ypaBHeHus riepBoro nopsaka. Pemenne 3anad. !
Paspen 4. YpasHenus B noaHsix Auddepennnanax. Pemenune 3anaq. |
Paznen 5. YpasHenus, jonyckaiouue noHwxkenue nopsaaka. Pemenue 3anaq. 1
Pazgen 6. OnHoponuble JHHEHHBIE YpaBHEHHS N-IO IOPsAIKa C HOCTO}IHHHMI/I k03ddunresTamu.
Xapakrepucrudeckoe ypasHeHue. Cryuait MPOCTBIX U KPaTHBIX KopHel. Peluenue 3anay.
Pazpen 7. OnHOpoHbIe NMHEHHBIE ypaBHeTm{ N-ro MOpAjKa ¢ MOCTOSIHHBIMHU Kob®<bnu14eHTaMH Ciyyait
KOMIUIEKCHbBIX KopHe#l. HauanbHuble ycnoBus, Pernenue 3apau. |
Pazpen 8. HeonHopoaHbie TMHEHHEBIE ypaBHCHHﬁ N-ro MOpsijika ¢ OCTOSHHBIMHU Ko3(unuentamu. YacTHble
peuienusi. MeTox Bapualuy NOCTOSIHHBIX. Pelenue 3aaay.




Pazpen 9. Kpaesbie 3ajaud AUl TMHEHHBIX YPaBHEHUH BTOPOroO nopsm#a. C)ngez[enmeanzb Bpo#rckoro.
DOyukuus ['puna. Pemenue 3anauy. ‘ !
Pazpen 10. JluneiiHble cUCTEMBI ¢ MOCTOSHHBIMA KO3(dunueHTaMHu. Xapamepncmr{ecmu MHOTOYJIEH.
Cryyait mpoCThIX M KPaTHBIX KOPHEH. Pemem‘&e 3a7ad. |
Paspen 11. JluHeifHble CHCTEMBI ¢ MOCTOSHHBIMM Koddduuuentamu. Ciydai | KOMILICKCHBIX KODHEIA.
Peuenue 3a/ad. | : |
Pasznen 12. HeogHopoaHble JIMHEHHBIE CUCTEMBI ¢ IIOCTOSHHBIMU Koaq)(bHuHeHTaM[/] OThICKaHUE YACTHKLIX
pelieHui MEeTOI0M HEOIPEICICHHBIX KOBQ)@)‘I/IHI/IGHTOB 1 METOJI0M Bapnaunn nocTOSHHBIX. 3anada KoliH.
Pemenue 3anau. : ‘
Pazmesnn 13. YCTOHUMBOCTE HYJICBOIO pELICHHS JIMHEHHBIX CHCTEM. VCTo:ﬁquomrb 0COOBIX TOYEK
HETMHEMHBIX CHCTEM ¢ IIOMOIIBIO HCC/IEI0BAHMS CHCTEM TIepBOro NpubmKeHus. Perienye sajad.
Pasnen 14, Vcenenosauue ycroiauBocTd 0c000# TOMKH ¢ IOMOLIbIO PyrKiuy JIsnyHoBa. Pemenue 3a1a4.
Pasnen 15. OcoOble Touku NuHERHBIX cucteM. Da3oBblit noprpeT. Pa3oBbie Hoprellbl HEJIMHEHHBIX CUCTEM.
Pa3snen 16. [Iponzsojnas pemenus cucremst J[Y 1o mapameTpy U N0 Ha4albHBIM JaHHBIM. [Ipencrasienue
petienus aubhepeHIaTbHOr0 ypaBHeH s B Bujie psija. Pemenne 3aad. |
\

S. OBPA3OB"ATEJII>HI>IE TEXHOJIOI'MUA \

B npenojaBaHuy JMCIHUILIHHEL «Te(lpns{ GYHKIMHA KOMIUIEKCHOIO nepemEHHoro» HCITIOJIB3YIOTCS
paszHooOpa3Hbele 06pa30BaTEIIBHBIC TeXHonoqI/m KaK TPaJUIIUOHHBIC, TaK U ¢ IPUMCHEHMEM aKTHBHBIX H
MHTEPAKTUBHBIX METOJIOB OOYUYECHHUI.

AKTHBHBIC U HHTEPAKTUBHBIE METOJIBI OO yUCHHUSL:

e VHTEpPAKTUBHBIE JIEKIINH (110 BCEM TEMaM),

* IDYNNOBbIE AUCKYCCUH (TIO BCEM TEMAaM).

6. OLIEHOYHBIE CPEI[CTBA I[.JI EBAEMOCTH,
[IPOMEXYTOUYHOU ATTECTAIIUU 11O UTOT'AM OCBOEHI’IS[ Z[HC IUITJIMHbI A
YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOC FOSITILJII)H()M PABOTDI
CTYAEHTOB

Texyuuii KOHTPOJIb YCIEBAEMOCTH

‘ H
PeiiTunr-kourposn Nel ‘

\
«JJ1eMeHTapHble METOAbI HHTEIPUPOBAHNS YPABHEHHIH IIEPBOT0 NOPA/LKA U ypasHeHHid,
JOIY CKAIOIIUX MOHUKEHHE MOPA/IKA, I’IHTCFpHpOBaHI/le JMHEHHbIX ypaBHemm ¥ CHCTEM BLICIIHX

‘ MOPSIAKOBY ‘

PeruTs ypaBHEeHHE Xy cosz = ycos X - x i \
! \

I
2. Pewunts 3agagy Komu 2 (x + y"’)dy = ydx y(0) = 1.
3. Penth ypasuenne y' = xy — xy>. 1 ‘
4. Haiiti yacTHbIA wHTerpan ypaBHeHus (2x + ~)dx + (Inx —y*dy = 0 y)JOBJum BOPAOINHH YCIIOBHUIO
y(1) =1 |
5. Haiitu ofuiee pellieHne, UCIoib3ys METOX nonﬁopa y'' —2y' =3y = —4e* + 3.
1 i
6. HaiiTu ob1uee peuwieHHe METOAOM Bapuaunu y "+y= e |
7. Pemnts sagauy Komm: y' = =2y + z — e? = —3y + 2z + 6e**,y(0) = Z(Q) = 1.

8. [locTpouTh IMHEHHOE OJHOPOIHOE nudgdnepcnuuanhﬂoe ypaBHemie (BO3MOKIHO BOJIce HA3KOTO TOPSLIKa)
C HOCTOSHHBIMH KO ULHMEHTaMH, Ul KOTOPOro GyHKIHMs y; = xe™ cos 2x — uac moe pEILEHHE.
\
PeitruHr-koHTpob Ne2 |
«3aBucumocts pemenuiit OY or Ha‘la‘.ﬂbl{blx AAHHBIX H [1APaMETPOB. Ocm)Bbl MATEeMATHHECK O
Teopml ycTonanOCTn» ‘

1. Ipu y(0) =0,y'(0) = 1 + u, naiitu -a—— 1‘1p1/1 u=0,ecmmy’ —3y+sinuy = pq‘x.

K
2. Tlpu y(2) =y, HaiiTu :73' mpu yo = 0, ecu y' — y = 2y + 4xy>. |
0 |




3. Ilpu x(0) = y(0) = 0 naittn Z—Z npu 4 = 0, ecru {x y 1;;02#}]

4 Pemuts KpaeBylo 3amauy y' = 4y + 2, y((P) = 1, y() OrpaHMuEHO IpH X — +00,

S. Hoap3ysck onpee/ieHueM yCTOHUYUBOCTH 110 JIAyHOBY, BEISCHUTD yCTOI/I‘{I/IBOt,Tb‘ peutenvst 3agaun Komu
4xt+(2t+1)x =0, x(0) = 1. | i
6. llo Teopeme 06 ycroitunBocTH 110 1-My npn6nH>KeHmo UCCIIEN0BATh yCTommBoc, b HYJIEBOTO PELICHUS
cucTeMpl X = ytgx — v,y = —2In(1 + x + y*) — 3y. | |
7. Tlpu kaxux 3HAYEHHUSX MApaMeTpoB a U b ‘achHTomqecxn YCTOMYHBO HYJICBOE PELIEHUE CHCTEMBI X =
x—2sinay+x%y=-2e"-3y+ 2. | |
8. llonb3ysch M3BECTHBIMH  YCJIOBHUAMH rypBHueBocm TMOJIMHOMA, nccnen,OBpTI. ACHMITTOTHYECKYIO
yYCTOHYMBOCTH HYJIGBOTO peienns ypapuenus y° + y* + 6y"’ + 4y" + 8y"+ 3y =/0.

9. Hauepruth Ha muockocTd OXYy 5CKA3 TpaeKTOpHil ciucteMb! BOmm3H Toux (0,0) ¥ ¢ MOMOLILIO (byHKuHH

Jsnynosa 1160 Ueracsa HCCIE0BATh YCTOMUMBOCTD HyIEBOTO PELEHHS CHCTEMBI x =sinx, y x + y3.

|
PeiiTunr-konTposrs Ne3 ‘

«IeMEeHThI KAYECTBEHHOT0 AHAIN3A JHHAMHYECKHUX CHCTEM. Ypamlemm ¢ YACTHBIMH
MPOM3BOAHBIMH NEPBOT0 MOPSAAKA». |

1. Jlis 33/1adHOT0 JIMHEHHOTO BEKTOPHOTO 110J1 H300pa3uTh (Hha30BbIi NOPTPET B6J‘II/I3I/[ ocoboit Touxu (0;0).
Onpenenuts THII 0COO0N TOYKH. |

2. Onpeeldts THIT 0c000H TOYKH 3aJaHHOIO HEIMHEHHOTO BEKTOPHOTO MOJISL. ‘

3. MeToaoM XapakTepucTHK TOCTPOUTHL 001ee pelieHue JTHHEHHOro OI[HOpOJlHOl"Q 00 KBA3WIMHEHHOTO
ypaBHEHUs B YACTHBIX TPOU3BOJHBIX EPBOTO MOPAAKA.

4. MeTozioM XapaKTepHCTHK IOCTPOHTH HHTErpanbHyIo MIOBEPXHOCTH J'II/IHGI/IHO‘FO OJHOPOJHOIO 100
KBA3WIMHEHHOIrO yPABHEHHS B YACTHBIX [IPOM3BOJHBIX MEPBOTO MOPSIKA, MPOXOIAIIYIO Yepes JaHHOe
HavYaJIbHOE MHOTOOOpAa3He. |

JUts BID@YM KOHKPETHBIX 3alaHuil HCIIONB3YIOTCA MaTepHalibl cOopuuka:; COOpHHMK 3ajad 10

auddepeHmanbHbIM YPABHEHHIM M BAPHAIIMOHHOMY HCUUCIICHUIO [BHeKTpOHHMWpecypc,]/ B K. Pomauko

[u ap.].— Dnektpon. Tekcrosbie Januble— M.: BUHOM. JlaGoparopus 3naHui, 20 12—222c.

Lrd

|
[Ipomexxyrounasn arrecrauus 1o ‘l/lTOFaM OCBOGHHS JUCIIHNIHHBI (3aqu ¢ OLEHKO)
Bomnpocel Kk 3a4eTy ¢ 0UEHKOii \

1. OCHOBHBIC MOHSTHS: III/I(I)Q)epeHIlI/IaJ'IBHO‘C ypaBHEHHE N-ro MOpsJIKa, peHI(’HI/I(’ nubdhepeHIHATBHOTO
ypasuenus. MuTerpanbrble KpuBbie. I'eoMeTpHYECKuH CMBICI ypaBHCHHS v =[x y)\

2. VYpaBHeHMS C pa3eNSIOIIAMHCS HepeMeHHBIMI/I OmHOPOJHBIE YpaBHEHWS | M CBOWCTBA peIIEHUH
O/IHOPOJHOTO yPABHCHMUS. ‘ |

3. JluneHuple ypaBHEHH [IEPBOTO NOPAAKA. ¥ PABHEHHA B ITOJHBIX I[I/I(l)(l)epﬁHIJ;I/IEU'IanX.

\ N ‘ ‘
4. Hopmanbhas cuctema AudGepeHIMANLHBIX YPABHCHUH U €C PCIICHHS. 3anaua Kourd juist CHCTCMBI

auddepeHIMaNbEHEIX ypaBHEHUH. Y ciloBre I[Hnmm[a }

5. Ceenenue 3amayn Kowmu sl CHCTEMBI npl(b(pepeHuuaanbe ypaBHeHI/II/I K MHTEIPAILHOMY YPABHEHHIO.
Teopema cymecTBOBaHUS U eJII/IH(‘TBeHHOCTI/I peurenns 3anaun Kormu s CI/ICTGI\‘/ILI qudbepeHInanbHbIX
YpaBHEHHUH. } | ‘

6. Teopema o CyIIeCTBOBAaHUU U eI[I/IHCTBeHHOCTH pCLICHUS TSl ypaBHEHHUS ‘n -To l'[OpSI,L[B .

7. Cucrema nuHeHHBIX jMddepeHIHaTsHbIX ypaBHeHuil. CpolcTBa PEIIEHUH | OHOPO/IHON CHCTEMBI
auddepeHmanbHEIX ypaBHeHUH. JInHelHas ‘;lezaBHCHMOCTb peIeHuii, i }

8. Onpenenurens BpoHCKOro crucTeMbl pe‘meHI/m dynnamenTaneHas chcrema pernennii. [lepexon ot
OJTHOpPOJIHOH pyHAaMEHTaIbHOM MAaTPHIIBI K npyron ®opmyna Jlnysusuis- OCIporphucBoro

10. Ob1uee perenye JIMHERHOR Heonnoponﬂqn cucreMsl aud)pepeHIHANbHBIX ypaBHeHui. MeTon Bapuanuy
NIOCTOSTHHBIX. \ i
11. JIunelinpie ypaBHCHUS #-T'O NOPSAAKA. YacTHoe pELICHHE, }

\
12, JluHeiliHple ypaBHEHUS € IOCTOSHHBIMH KO3 QULEHTAMU. XapaKTepHcmqe(,KHH MHOTOWIEH M

\
coOCTBEHHDIE 3HAUCHUS. PeIHeHI/Iﬂ, OTBCYAKOIIHUE COOCTBEHHEIM 3HAYEHUSIM (Bce 1,.11}{1121[/1).
w | o '
13, JIuHeilnele cucTeMa III/I(I)(bepeHL[I/IaJILHB;IX YpPaBHEHHHN ¢ NOCTOSHHBIMH KOS(bjli)I/IHI/IeHTaMI/I. peHl(:HI/ISI,
| o o
OTBCHAIONINC pa3JIMYHBIM COOCTBEHHBIM 3Ha‘{‘eHI/I$IM. Cnyqan KOMIIJICKCHBIX KOpHeI/lt.




14. Jluneiiuple cucteMsl nuddepeHIUATLHBIX YpaBHEHUH ¢ mocTOsHHBIMU Kodd¢unuenTamu. Ciydaii
KPATHBIX KOPHEH. ‘ :

15. Ocobrle To4KH M (a30BbIH NOPTPET JTMHEHHBIX CHCTEM HA IJIOCKOCTH. |

16. YeroitunBocTh 1o JIsnmyHOBY. ACHMITOTHYECKAs YCTOHYMBOCTE. Y CTORYUBOCTD HYJIEBOrO PELIEHUSA IS
JIMHEHHBIX CUCTEM C MOCTOSHHBIME KO3 (DULHEHTAMH.

17. VccnenoBanue yCTOMYMBOCTH ¢ MOMOIIBIO yHKIUH JIsmyHOBA.

18. YcToH4MBOCTH 10 IEpBOMY NPUOIIKEHHIO.

CamocTosiTeibHasA padoTa CTYEHTOB

3amaHus K THIIOBOMY pacyeTy
1. Pemuts 3a1auy:
ayxy' =2y(x +1);
b) (x +yly'=2x +y =0,
)y +t2y=x+1;
d) (3x? + 3y sinx + Ddx + (2y — cos x)dy = 0.

2. Pemuts 3anauy Komu:

a) y'+ 2y/x =3, y0) = I,
by’ +xy =x’+ I y(0) = -2,
)y’ tdy=dx+3y(l) = I
d)xy’ +y =4x; (1) = 0.

3. Pents 3amauy Komu:

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

4. Pemute ypaBHEHUS:

a) 2y’ =y’ =y =x

b))y’ + 2y’ =cos x;

)y’ -y —12y=2x;
Ay =y = 2y0 = I;

)2y + 2y ty=x-1
fyy"'=2y"-y'+ 2y =3x.

5. Penuts cucteMy ypaBHEHHMIA:

5.1 ) == 5.2. b=0r -y -
== 2yt i = =2y 4t '
o) . R N p=.0—= - i i 5 e r s
=20+ 1y ! a) 2 bl =0 =2

=20+ 4 .
’ o =3 —-y-2:

5.3. _ =g —ty2 54, L de e — 2y 4 2
r=2r =2y &= 20— 2y ;

g . : Meg=u=dy—2: al g ) ; W= =dy=2:
o=ty 2t , §o= 4y =2t . ,

f § 3 : = 3

MDoH OLEHOYHBIX CPEIICTB ISl ITPOBCACHKUA aTTSCTAIIUH YPORHSA Cfl)OpMHpOBal-{HOCTI/I KOMITCTEHIIM I
()6)«"[3[0[[[}{)(05[ 1Mo JHCHHUIIJIHHE D(?l)()pMIIF[eTCH OTAC/IbHBIM JOKYMEHTOM,




7. VAEBHO-METOJUYECKOE U UTHOPOPMAIIMOHHOE OBECI[E‘{EIMIE JUCITUTIJINHLI

7.1. KuuroofecrneueHHOCTh

KHUIOOBECIMIEHEHHOCTD

KonuyecTBO 3K3eMILISAPOB

HaumeHORaHKE JUTEPATYPBI: ABTOP, HA3BaHKE, l'on | )
B W3AaHHS, U3AATENbCTBO W3AHUS u3naHuii B GubaMoTeKe :Han.nune B 3NEKTPOHHON
Bal'Y B COOTBETCTBUY C i onbsoreke Bal'Y
®I'OC BO |
1 2 -

OcHosHas nuTepaTypa

|. Oununnos A. @. Beeaenue B TCOPUIO

2-e, ucrip. M.: KomKnnra, 2007. —240 c. - ISBN
978-5-484-00786-8.

auddeperumanbHbIX ypapHenuii : Yuebuuk. M3a.

2007

(https://alleng.org/d/math-
stud/math-st879.htm

YpaBHEHMi 1 MaTEMATHYECKOTO MOJIENTUPOBAHHA.
Knaccuueckue M HoBbie MeTObl. HenuueiiHbie
maTemarudeckue Moaeiu. CUMMETPHS H
NPUHLMNBI MHBAPHAHTHOCTY [ DJIEKTPOHHBI
pecypc] / U6parumor H.X. - 2-¢ u3A., QoM. H
uenp. - M. : ®U3MATIIMUT, 2012.- 332 ¢.-ISBN
978-5-9221-1377-9.

2. C6opHuk 3aaad no andpepeHIHaIbHbIM 2011 http://kvim.gubkin.ru/pub/uok/F

ypasHeHnam / Ounnnnoe A. @.. - M.: KHikHbI# ilippovDU.pdf

aom JINBPOKOM, 2011 - 240 c. - ISBN 978-5-

397-01632-2. B

3. Tlpakruueckuil kypc anddepeHunanbHbIX http://www studentlibrary.ru/b
2012 ook/ISBN9785922113779.html

JlononHuTENbLHAA JIUTEPATYPA

1. Jlekuuu no teopruy 0O0BIKHOBEHHBIX
auddepenunansHbix ypasHennii / Tletposckuit
UT.-M.: DUSMATIINT, 2009 - 208 c. - [SBN
| 978-5-9221-1144-7.

| https://www.rfbr.ru/rffiru/boo
ksfo 17811

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JACIMATIIINHBI

Jliis peasusaiuy JaHHON ANCIMILTHHBI MMEIOTCS CIICIIHATBHBIC [TOMELEHHAS IS TPOBEACHHUSI 3AHSITHH
JIEKIITMOHHOr0 M IPAKTHYECKOTO THIIA, [Tpaktiueckue pabOThl MPOBOAATCA B nabopaTopuu YKCIIEHHBIX

meTonos (405-3).

Hepequb HUCIIONIB3YEMOT'0 JIMIIEH3HOHHOTO MporpaMMHOTO obecneyenms:

1. Microsoft Excel
2. Maple




PaGouyto nporpammy coctaBui: | ‘ % s
K.§.-M.H., foneHT kadenpsl GAull MaCTepKdB ‘IO B. N\ Z25/
\

|(noamnuce)
PenensenT (nipencraButens paboTtoaatess): '

/| i e
3aM. qupekTopa 1o pazuturo Q00 «Ba_naﬂc% Koxun A. B. ol N Z
(foanucs)

[Tporpamma pacemotpena i 0106pena Ha 3acenanun Kapenpsr @ Awull i
Mpotoxon Ne  fa. ot d6.08.40/9 rona c__(_-\:c{ )
3aBesyroluii kadenpoi: K.¢.-M.H., goueHt bypkos B. /1. e

(rmoxm1ch)
Paboyas nporpamma paccmoTpena 1 0j00peHa Ha 3acefaHiH y4eOHO-MEeTOINYECKOif KOMUCCHH HATIPABJICHHS
02.03.03 «Maremaruueckoe obecrieyeHue 1 aAMUHECTPUPOBAHUE HH(OPMALIHOHHBIX cncmw:;,

[potokon Ne ot Q4 OF AofProna

[Tpencenarens koMmuccuu: A.¢.-M.H., npoq)ecoiop Apakenss C.M

/...— (momnuck)




JIMCT NEPEYTBEPXKIEHUS
PABOUYEN ITPOIPAMMBI JIMCIIATTJIAHBI

Pa6oyas mporpamMma ono0peHa Ha y4ebHbIH T0]

Iportoxon 3acenanus xadeapnr Ne oT roja

3aBeayrowmuit kadempoit

Pabouas nporpamma ogo6peHa Ha yueOHBIH roj

[Ipotoxon 3acenanus kadeapsr No oT roJa

Japenyromuii kadeapoi

Pabouas nporpamma ono6peHa Ha yueOHBIH ros

[Tporoxon 3acenanus kadeaprr Ne oT roza

3asenyromuii kadenpoit




JIUCT PEI H¢TPAHHH M3MEHEHMIA
B paboyYyIO MPOrpamMMy JUCHHIITIHHEL
JIVODEPEHIIVIAJIBHEIE YPABHEHWS
06pa3oBaTeIBHON TpOrpaMMbl HampasieHus moarotosku 02.03.03 «Maremaruteckoe obecIeueHHE H
aJMUHUCTPHPOBAHNE WH(POPMALMOHHBIX CHCTEM», HArpaBleHHOCTb: «IIpoeKTHpOBAHUE H 3alIUTA
MH(POPMAIIMOHHBIX CHCTeM M 0a3 JaHHBIX» (0akanaBpHar) ‘

Howmep BHeceHbl M3MEHEHNs B 4acTH/pa3felbl Hcnonnurens OcHoBaHue
M3MECHEHHS paboueill nporpaMmsI ono (HOMep M AaTa NPOTOKOJIA
3acejianus kadeapel)

3aB. kateapoi / B.J1. Bypkos




