Munucreperso o6pazosanus u naykn Poccniickoii @enepanun
®DenepaibHOe rocyiapcTBeHHOE OrOKETHOE 06Pa30BaTEbHOE YUPEKICHHE
BBICIIEro IPO(ECCHOHAIBHOTO 06pa3oBaHus
«Buagumupcekumii rocyaperBeHubiii ynasepenTer
umenn Asrekcanapa I'paropsesnua n Haxonas I'puropbesnua CToaeToBbix»

(BHFY) e SRy,

P el

20-1Jr.

PABOYASI IIPOTPAMMA U CLIUTLIAHBI
«IHPDOEPEHIHNAJBHBIE YPABHEHHWSI»

Hanpasnenune noarorosku — 02.03.01 «MaTeMaTHKa 0 KOMILIOTEPHbIE HAYKHY»
[Tpounb MoAroToBKM — MaTeMaTHYECKHE METOIBI B SKOHOMHUKE M (pMHAHCAX
VposeHb BbicLIero o6pazoBanus - Oakanappuat

Dopma 0bydeHus — OuHas

()
Tpynogmxocts, | joy i Ipaxnrs. | Jlabopar. CPC npomemc;lfrh;zﬁoro
Cemectp ’| 3amsTuii, | pabor, ’
(3au.en/uac) | 9ac — by yac. KOHTPOJIS
(9K3./3a4€T)
3 4/ 144 36 36 - 72 3a4éT ¢ OICHKOIH
4 4/144 36 18 - 45 OK3. (45 1.)
Wiroro|  8/288 72 54 i 1j7 [Pwabre onemsal,
sk3aMeH (45 yacos)

Baagumup 2015




1. OEJIM OCBOEHMS JUCHMATTIAHBI

Lene usydenus pucummmesl «Jluddepeniuaisapie ypaBHEHHS» — O3HAKOMJICHHE C
(yHIaMeHTaNBHEIMM ~ METOJAMH  WCCJIENOBAHMS — JMHAMHUKH — OOBEKTOB,  OIHCHIBAEMBIX
OOBIKHOBEHHBIMH JH((EepPeHIHAIPHEIME YPABHEHHUSAMHA. B pesyibTare M3y4eHHS MUCIUILIHHBI
00ydJarommiics JI0JKEH BIAJETh AallapaToM TeopuH OOBIKHOBEHHBIX NH((hepeHIHaTbHEX
YPaBHCHUH ¥ YMETh NPHUMEHATh €ro IpH aHaIu3e IMHAMHKA PEAThHBIX IIPOLECCOB,
IIPOUCXOJIAINUX B IIPUPOJIE U B OOIIECTBE.

2. MECTO JUCIHMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnummua «/luddepennuansapie ypaBHEHUS) OTHOCKTCS K 6a30BOi YacTH IIPOrpaMMBI
HOJroToBKH OakanaBpoB. Ee usyuenue mo3Boiser 00yqaromumcest:

— NPUMEHATE MATEMATHYECKHAE METO/IBI U HHCTPYMEHTAIBHBIE CPEICTBA JII HCCIIEJOBAHHS
00beKTOB IIpoecCHOHAILHOM e TEeIBHOCTH;

— MPHMEHATH CHCTEMHBIH MOJXO0/I K aHAIN3Y U CHHTE3Y CIIOKHBIX THHAMHYECKUX CHCTEM,

— YMETb CTPOUTH MaTEMaTHYECKHUE MOJICNIH 0OBEKTOB IPO()eCCHOHAIBHOM AeATENbHOCTH;

— YMETh HCIIOJIb30BaTh METOIBI TEOPHH Ju(pdepeHInanbHbIX YpaBHEHUH IS aHAIHM3a U
CHCTEMAaTH3alMK HH()OPMAIIHH 110 TEME HCCIIEN0BAHMU.

Jist OcBOEHUs JJaHHOM JMCIMINIMHEI 00yYarolUMesl HeoOXOAUMO HMETh TEOPETHYECKHE
3HAHMA U IPAKTUYECKHE HAaBBIKU 110 JAUCHHUIUIMHAM «MaTtemaTudyecknii aHanuz» u «JIuueiinas
anreOpa», IMETh HAaBBIKH PabOTHI ¢ KOMIBIOTEPOM KaK CPEICTBOM YIIpaBiIeHHs MH(pOpMaIHeit,
YMETB HCIIONIE30BaTh HHCTPYMEHTAJIBHEIE CPEICTBa I 00pabOTKH, aHAJIM3a H CHCTEMATH3AIMH
uH(pOopMAaLIHH.

OcCHOBHBIE ITOHATHS JUCHHUIUIMHBI HEOOXOMHMMBI IPH HM3YYEHHH TaKMX IHUCLUIUIMH, Kak
YpaBHEHHs] C YaCTHBIMH IIPOM3BOJHBIMHM, KAa4eCTBEHHAsd TEOPHS JIHHAMUYECKHX CHCTEM,
MaTeMaTHYECKOE MOJEIMPOBaHKE, SKOHOMHKO-MAaTEMaTHIECKOe MOETTMPOBAHHE.

3. KOMIETEHUMM OBYYAIOIIETOCSI, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUS ACIMILIAHEI (MOLY JIST)

B pesynbrare OCBOEHHMsSI NUCIHMIUIMHBI OOYdaromuiics JOJDKEH JIEMOHCTPMPOBATH
CJIEAYIOLIHE Pe3yJIbTaThl 00pa3oBaHus:

3HATH: OCHOBHBEIC IIOHATHS M METOJbI TEOPHH IIOJS OOBIKHOBEHHBIX Mu(depeHinaibHbIX
YpaBHEHU;

yMeTb: UCIOJIB30BaTh (yHIOaMEHTaJIbHBlE 3HaHHA B oOmactH  auddepeHnuanbHbBIX
ypaBHeHud B Oymymell npodeccuonansHoit mestensrocTH (OIIK-1), Maremarmuecku
KOPPEKTHO CTaBHTL  ecTecTBeHHOHayyHble  3agaun (I1IK-2), ctporo  joka3miBaTh

YTBEPXKIEHHE, (OPMYIHPOBATH pE3yJbTAT, BHIETH CJIEACTBHS IOIYYEHHOTO Pe3yIbTaTa
(TIK-3);

BJIA/IETh: METOJaMH TEOpHH Iu(depeHIHanbHblX ypaBHEHHH HA YPOBHE, IO3BOJISIONIEM
UCIIOJIB30BATE METOIBI MATEMaTHYeCKOI0 W aIrOPUTMHYECKOTO MOJEIHPOBAHUS  IIPH
PElIeHNH TEOPETHYECKUX M NIPUKIaHbIX 3a1a4 ([TK-5).



4.CTPYKTYPA 1 COAEPKAHUE JUCHHUILIMHBI «/{nddepenunanbubie ypaBHeHHs»

Ofmas TpyJ0eMKOCTh AUCLMILUIMHEI COCTABIAET 8 3a4eTHBIX eIMHHL, 288 yaca.
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5. OBPA30OBATEJIbHBIE TEXHOJIOTUH

1. Jlekuuonno-cemuHapekas cucteMa o6yyeHms (TpasMIHOHHBIE JIEKUH ¥ IPAKTHYECKUE
3aHATHSA).

2. OCy4enne B MaybiX Trpynmax (BBIIOJHEHHE NPAaKTUICCKUX padoT B rpymmax 3 JByX
HITH TPEX YEJIOBEK).

3. TexHomorust pasBUTHS KPUTHYECKOTO MBIIUICHHS (IpUBHMBAHHE CTYIEHTAM HABBIKOB
KPHTHYECKOM OLICHKH IIpeJIaraeMbIX pelneHui).

4. IlpoBe/sieHne 3aHsTHII C IPHMEHEHHEM KOMIIBIOTEPHBIX MPE3eHTalMi (Ha yCMOTpeHHe
JIEKTOpaA M IperoaaBareis).

O06bEM yueOHOI paboThI ¢ IPUMEHEHHEM HHTEPAKTHBHBIX METOIOB B CPEIHEM COCTABIISIET
50% obrero o6béMa yueGHOIM paGoThI.

6. OEHOYHBIE CPEJICTBA JIUIsl TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
NPOMEKYTOYHOH ATTECTALMM IO UTOTAM OCBOEHWS JUCIHHILIMHLI W
YUYEBHO-METOJUYECKOE OBECHEYEHHE CAMOCTOSITEJBHON PAEOTEL
CTYIEHTOB

B pamkax nokymenta «IloJio:kenne o peiliTHHIOBOI cHCTEMe KOMILIEKCHOI ONEHKH 3HAHUI
CTYI€HTOB» DPa3pabdoTaH perjIaMeHT NPOBENCHAS M OLEHUBAHUS KOHTPOJIBHBIX JIeHCTBHI.
[lpouenypa onenuBanus s3HaHui, yMeHHH, HABBIKOB 110 JUCLHHUIUINHE BKIIOYAET YYéT
YCICIIHOCTH  BBINOIHCHUS DsAfa MEPOIPHUATHH: TEKYIIEro KOHTPOJNs (KOHTPOJBHBIX pabor,
PEHTHHT — KOHTPOJIE); caMOCTOSTENBHOMN PaGoTEL (THIIOBBIX PacyeToB, KYPCOBBIX PaboT M p.)
H IIPOMEXYTOYHOH aTTecTanuu (3a4éra, 3a4eTa ¢ ONEeHKOH M 9K3aMeHa).
ITy6nuxyemsrie komnonentsr ®OC o Ka)XZI0My U3 IByX CEMECTPOB M3YUYCHHS JHUCLUIIIUHEL

1. Tlonuelii cHHCOK TeOopeTHYeCKHX BOMNPOCOB IPOMENKYTOUHOM aTTecTaumu (HecMeHsemas

4acTh).

2. Tunossie popMmpI Tekyero koutpons (KP).

3. Tunossie hopMmeI camocTosTeNBHO paGoTe (TP).
JI1s1 reHepupoBaHys CMEHAEMOI YaCTH OLEHOYHBIX CPe/CTB (3a/1a4), MCTIONB3YIOTCS MaTepHaIIbI
6ubimotexn Bil'V 1 ykasaHHBIX TaM e CrielMaIbHBIX CAATOB.

Cemecrp 3:
Texymuii koHTpOIL
Ilpumepusie sananns x pefitunr-konTpomo Nel «OIeMEHTapHEIC METOIBI HMHTEIPHPOBAHHS
YPaBHEHHH IIEPBOTO MOPAJIKA H YPABHEHUH, JONYCKAIOMMX TOHIKEHHE HOPS KA.
1. Pemmnts ypasnenue $xy'\cos{\frac{y}{x} y=y\cos{\frac{y} {x}}-x$.




2. Petnts 3anauy Komm $2(x+y”4)dy =ydx$, $y(0)=1.$

3. Petmts ypaBHenne $y'=xy-xy”3$.

4. Haiftn wactnprit maTerpan ypassenus $(2x-+y/x)dx+(\In{x}-y"3)dy=08, YJIOBJIETBOPSIIOLIMIA
ycnosuio $y(1)=19.

IIpumepHbie 3ananus K pedTHHr-KORTPOIIO No2 «HnrerpupoBanue JuHEHHBIX ypaBHEHHIT
CHCTEM BBICIIUX ITOPSIKOBY.
1. Haitti o6mee pemenue, ucnosns3ys metos noabopa: $y"-2y'-3y=-4e"x+3$.
2. Haiitu obmee pemmenue Metoiom Bapuaruu: $y"+y=-\frac{1}{\sin 2x\sqrt{\sin 2x}}$.
3. Pemmrs sapaay Komm: $y'=-2y+z-e"{2x}$, $z'=-3y+2z+6e"{2x}$ $(y(0)=z(0)=1).$
4. Tlocrpouts nmHeliHOE OmHOpOAHOE AUDQEpPEHIMANEHOE YpaBHEHHE (Bo3MOXKHO Ooee
HU3KOTO  IOPA/KA) C INOCTOAHHEIMH — KOd(QQHUHMEHTaMH, JUII  KOTOPOro  (yHKIMS
$y_1=xe"x\cos 2x$ - yacTHOe pemenwe.

IlpuMeprple 3amanust K peiftuHr-korTpomo No3  «3aBHCHMOCTD pemenuit OIY ot
HAYaJIbHBIX JAHHBIX W [1APAMETPOBY.
L. Tlpu $ y(0) =0, y'(0)=1+\mu,$ maiitu $\partial y/\partial \mu$ mpu $\mu =0,$ ecm $y"-
3y+\sin (\mu y)=\mu x.$
2. 1lpu § y(2) =y_0$ Haitru $\partial y/\partial y 0% npu $y 0 =0 $, eciu $y'-y=2y"2+4xy"3.$
3. Ilpm $x(0)=y(0)=0% HaiiTn  $\partial y/\partial \mu$ npm $mu =0,$ ecmm
$\left\{\begin{array} {1} \dot x=1+10\mu y\\ \dot y=2tx"2\end{array} \right. $
4. Pemnrs xpaesyto 3anaqy $ y"=4y+2, y(0)=1$, $y(x)$ orpanmueno nmpu $x \to H\infty$.

IIpomexxkyrounas aTrecTanus B popme 3a4éTa ¢ ONeHKOIH
Bomnpocs! k 3a4éTy ¢ OneHKOH

1. Meron wusoknuH. YpaBHeHHs 1-ro nopsyika ¢ pasjeNisiONMMECS IEPEMCHHBIMH U

onHoposible. [Ipumep HeeMHCTBEHHOCTH pemenus 3ajaun Komn.

HnrerpupoBanue TUHEHHBIX ypaBHEHHH 1-ro nopsiaka u ypaBHeHuit BepHy .

OpnHoceszable 061acTH. Y paBHEHHUS B MOJIHBIX Au(depeHIpanax.

Hemnosnnsie ypapneHnst. MeTo bl IOHMKEHHS TTOPS/IKA.

Yenosue Jlnnmuma. CBs3b JIMIIIALEBOCTH U 11U hepeHITIPYEMOCTH.

Ioctanoska 3axauun Komu. Teopema cyiiecTBOBaHMS ¥ €IMHCTBEHHOCTH €& PELLCHHS,

Cucrema MHEHNBIX ypaBHEHHIT IEPBOro nopska. [[pocTpaHCTBO peleHHH INHEHHOM

OHOPOZIHOM cHuCTeMBL. DyHIaMEHTaNIbHAS CHCTEMA PELIEHHMIA.

8. Ompenemarens Bponckoro. ®opmyna JInyBusmis-OcTporpaackoro uist pemieHuii
OZIHOPOHOH CHCTEMbI JIMHEHHBIX yPaBHEHUH II€PBOTO MOPSAIKA.

9. Meron Baphalu OPOM3BOJNBHBIX IOCTOSIHHBIX JUIS HEOTHODPOJHOM CHCTEMEI
NUHEHHBIX ypaBHEHH EPBOro MOpsIKa.

10. Jluneitnpie muddepenuaibabie ypaBHeHHs BRICIIEX OPSIKOB. CBEIEHHE K CHCTEME
ypaBHEHMH 1iepsoro mopsaka. 3amaua Komm, Teopema cymmecrBoBaHHS U
€IMHCTBEHHOCTH €€ pelleHHs.

I1. TIpocrpascTBO  pemienuif THHEHHOrO —OJHOPOAHOTO YpABHEHHS IHOPAAKA 1.
OyHnnamenTanbHas cucteMa pemennii. Ompenmenutens BpoHckoro. Dopmya
JnyBunns-Octporpazickoro.

12. Meron Bapuanuu TPOHM3BONBHEIX IOCTOSIHHBIX JUIS JIHHEHHOTO HEOXHOPOXHOTO
YPaBHEHHS BBICIIIETO MOPSIKA.

13. ®ynnavenTanbias cucTeMa peMICHWH JIMHEHHOTO OJHOPOJHOTO YpaBHEHHS C
IIOCTOSIHHBIMH BEINECTBEHHBIMU KO3 pHueHTamu.

14. IIpocTpancTBO KBa3MMHOTO4WIEHOB. MeTo | 1o60pa YaCTHOTO PEIICHHSL.

15. Knaccuduxanus nMHEHHBIX BEKTOPHBIX HOJNEH HA TIOCKOCTH. BuypkarmonHas
IHarpaMmma.

16. Kpaepas 3anaua. Teopema 06 ansTepHaTHRE.
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17,

18.
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HeiictBue  muddeomopdusma ma BexTOpHOE mONTE. Teopema o Brmpsamnennn
BEKTOPHOT'O TTOJIS.

Huddepennupyemas 3aBucEmocTs pemenns 3amaun KO OT HAYATBHBIX JAHHBIX.
Beruncinenne mpoumsBomHON pemenms 3ajaun Komm Mo HauaihHBM JAHHEIM.
YpaBHeHNe B Bapuanusx.

Huddepennmpyemas 3aBucumocts pemeHus 3amaun  Komm ot I1apaMeTpoB.
Beruncienne npoussonmoit pemenns samaun Komwu mo napameTpy. Metonx maioro
napamerpa.

Camoctonrrensnas paGora B popme THIOBOrO pacyera
3amanus K THIIOBOMY pacyery

[TpounTerpuposars ypasHeHus 1-ro NOpszKa (C pasAeNMIOIUMICS HepeMEeHHbIMH,
OHOPOJIHOE, IMHelHOoe, BepHy M, B HOMHBIX maddepennuanax).
IToctpouTs o6lIee penenye IHHEHHOro HEOJHOPOIHOI'O YPAaBHEHHS C IIOCTOSIHHBIMH
KO3 pUIHEnTaMI METOIOM BaPHALIUK TTOCTOSHHBIX.
HocTpouTs 06wee pemenue nuneitHoro HEOJIHOPOJIHOI'O YPaBHEHHS C TIOCTOSHHBIMU
KO3 pHIHEHTAME U CHIEHANLHOM IPABOi YaCTHIO METOIOM noxbopa.
Pemuts cucreMy nuHeHHBIX ypaBHEHH I,
Pemuts mueiinyio kpaesyro 3anaqy.
Haiitu npousBozuyio pemenus 3axaun Koy mo IapameTpy; 0 HayaabHOMY
JIaHHOMY.

Cemectp 4:
Texymuii KoHTpOJIHL

IIpumepHble 3amanus x pedTHHr-KOHTpomo Nel  «OCHOBEI  MareMaTHYecKoH TEOPHH

YCTOHYHMBOCTHY.

1.

2,

[Toms3ysice onpenenennem ycroifunsocte 1mo JISIYHOBY, BBISCHHTS YCTOHYHBOCTE
pemenus 3anaun Komm $4xt+(2t+1)x'=0, \, x(0)=1.$

Ilo Teopeme 06 ycroitunBoctu nmo 1-my HPUOIIMKEHHIO HCCIIEN0BATh YCTONUMBOCTD
HyJIeBOTO pemenus cucremsl $\dot x = y\tg {x} -x-y, \, \dot y =-2\In ( 1+x+y~2)-3y.$
Ipy xakux 3nauennsx mapamerpos $a$ u $b$ acummroTHUeCKH YCTOHYHBO HYJIEBOE
pemenye cucreMsl $\dot x = x-2\sin{ay} +x/3, \, \dot y = -2eM{bx} -3y +2.$
Ionp3ysick  M3BECTHBIMH  yCIOBHSMH — TypBHLEBOCTH IIOJIMHOMA,  MCCIIEN0BAThH
ACHMIITOTHYECKYIO ~ YCTOHYHUBOCTh  HYICBOTO  PENICHHS  ypaBHEHMS $y™{(5)}
Ty (@)} H0y" +4y"+8y'+3y=0.$

Hauepruts Ha nmockoctu $Oxy$ sckus TpaekTopuii cucTeMs! BOIH3H TOUKH $(0,0)$ u
¢ nomoineio dynxuun Jlsmynosa nu6o Ueraesa Hecne0BaTh YCTORIMBOCTD HYJIEBOTO
pemenus cucrembl $\dot x = \sin {x}, \, \dot y =x+y”3.$

IIpuMeprble 3amanms K peHTuHr-KouTpomo Ne2 «DNeMEHTH KaueCTBEHHOro AHAIM3A
JHHAMHYECKHX CHCTEM.

1. Jlna 3ajmaHHOro JMHEHHOTO BEKTOPHOr0 1OJS HM300pasuth (pasoBeli mopTper
BOIM3M 0co6oit Touku (0;0). Onpenenuth THI 0060 TOUKH.
2. Onpenenuts THII 0060 TOUKH 3a1aHHOTO HETHHEHHOTO BEKTOPHOTO IOJIS.

IIpumepHEIe 3amanus pedTHHr-KOHTpomo Ne3 «YpaBHEeHHS ¢ YacTHBHIMH IIPOU3BOIHEIMH
IIEPBOTO IOPSAAKAY.

1. MeTonoM XapaKTepUCTHK TIOCTPOHTH 00liee peIIeHue JIMHEHHOIO OHOPOJ(HOTO
60 KBa3sUITHHEHHOIO yPaBHEHHS B YaCTHEIX IIPOM3BOHBIX IIEPBOTO MOPSIKA.



2. Metonom XapakTepPHCTHK IOCTPOHTH HHTEIPATBHYIO MOBEPXHOCTh JIMHEHHOIO
OAHOPO/IHOTO MO0 KBA3HIIMHEHHOTO ypaBHEHHS B HaCTHBIX IIPOM3BOMHBIX ITEPBOTO
TIOps/IKa, MPOXOJISLIYIO Yepe3 NaHHOe HAYaTbHOe MHOTr000pasue.

nuddepentmansupiv YPaBHCHHAM M BapHALMOHHOMY HCYMCIICHUIO [Dnexrponnslii pecypc]/ B.K.

Pomanko [u ap.].— OJIEKTPOH. TEKCTORBIE aHHbIe.— M.: BMHOM. JlaGopatopus 3uauwuii, 2012.—
222¢.

Ipomexyrounas arrecranus B popme sK3ameHa
Bonpocsr k sx3ameny
1. Tlonsarue (achnromquKoﬁ) YCTOMYHMBOCTH 110 JIsmynoBy. Penykums x aHaNH3y
YCTOHYHBOCTH HyNEBOTO pemienus.
2. Teopema 06 ycroitunsoctu TIOJIOXCHUS.  PABHOBECHS ONHOPOHON AaBTOHOMHOI
CHCTEMBI I10 ITEPBOMY MPUOITHIKEHHIO.

3. 3HaxomocTosHHBEIE u TIOTIOXHUTENBHO (OTPULATENBHO) —OIpeeNEHHbIe QyHKIHRA.
IIpousBonuas Bxoms BEKTOpHOTO nons. Ileppas teopema JIsmywnosa.

4. ®ynKumE ¢ Geckoneuno M&JIBIM BBICIIHM Npenieniom. Bropas Teopema Jlsmnynosa.

5. Teopema Yeraega.

6. YcToluMBEIe MHOTOWIEHEL Teopema Cromosr. Coxpanenne rypsunesocrs IIpU
3aMeHe z Ha 1/z.

7. Marpuna I'ypsuna. Kpurepuii Payca-I' ypBuua. IIpumeper.

8. Tomorpad Muxaitroga. Kpurepuit Spmuta-Muxaiinosa, Ipumepsr.

9. VpaBuenus ¢ NIEpHOINYECKON 1mpaBoif  yacTpio. Orobpakenne 3a IIepHo/I.

Ycroituusocts TIEPHOMYCCKHUX PEIICHHIT.

10. Oro6paxenne mocnenosanmus (ITyanxkape). Jlectauna Jlamepes. Anamms yeroitunsocTa
TIEPHO/IMICCKUX PEeINeHHH (IMKIIOB) aBTOHOMHBIX BEKTOPHBIX IIOJIECIH,

11. Monens Mansryca, Pannoakrusueii pacma, Jlorucrnyeckas momens.

12. JTuneiinse OIHOPONHBIC YPaBHEHMS] B YACTHEHIX TIPOM3BOJHBIX IEPBOrO IOpPS/IKA
(xapakTepucTHkHy, Teopema 00 obmeM pemreHnH, TokanbHAS TE€OpeMa CyINeCTBOBAHUS
H €IMHCTBEHHOCTH PEIIEHUS 3a1aun Komw).

13. KBasununeiinpie YPaBHCHHS B  YaCTHBIX  MPOH3BOJHBIX IIEPBOrO  IOpsIIKa
(xapakTepucTHKHy, TIOCTPOCHUE OOIIETO perenus).

14. Cymecrpopanue u CIMHCTBCHHOCTD pelnenus 3anaun Komm s KBasHIIMHEHHOTO
YPaBHCHHS B YaCTHBIX IPOM3BOIHBIX TIepBoro mopsinka. Merox nocrpoenns perrems
3anayn Komn,

15. Henunetinrie YPAaBHCHHUS B YaCTHBIX IPOU3BOHBIX IIEPBOIo MOpsKA.

Tuner sx3amenanmonnpIx 3a1a1 COBIANAIOT ¢ THIIAMHM 3a7ay IS PEHTHHI-KOHTpONEH (CM.

Camocrosiresbuasn pabora B popme THIOBOTO pacuera
3amanus K THIIOBOMY pacyeTy

1. Tlomesysick onpenenenmem yCTOHUHBOCTH 1O JIAIIYHOBY, BBISCHITE YCTOHYHMBOCTH
pemenns 3anauu Ko,

2. Tlo Teopeme 06 YCTOHYMBOCTH 110 1-My NpHGIHKeHHIO UCCIIEN0BATh YCTOHYMBOCTE
HYJIEBOT'O PEINEHHS CHCTEMEL.

3. Tonb3ysice W3BecTHBIME YCJIOBHAMH TYPBHLEBOCTH IIOJMHOMA, HCCIIEI0BATH
ACHUMITOTHYECKYIO YCTOHYHBOCTH HYJIEBOTO PCIICHHs ypaBHEHUS.

4. Haueptuts Ha miockoctu $O0xy$ scxus TPaCKTOPHHA CHCTEMbI BOIM3H TOUKH
$0,008 u ¢ HNOMOIIBIO  (hyHKIMK JlsmynoBa nu6o Ueraesa HCCIEN0BATh
YCTOHYHBOCTE HYJIEBOIO PELICHHS CHCTEMEL



5. Jlns 3ajaHHOr0 IMHEHHOrO BEKTOPHOTO IOJS H306pasuTh (hasoBsLl HOPTpeT

BOM3M ocoboit Touku (0;0). Onpenenuth THI 0c060iT TOUKH.

Onpenenuts THII 0cOG0H TOYKH 331AHHOIO HETMHEHHOTO BEKTOPHOTO TIOJIS.

4. MeToioM XapaKTEpPHCTHK IIOCTPOMTH OOIIEE pEIlCHHE JIHHEHHOro OJIHOPOJTHOTO
MO0 KBA3HIIMHEHHOIO YPABHEHHS B YACTHBIX [IPOH3BOAHBIX MEPBOIO MOPSIKA.

5. MeTooM XapaKTEpHCTHK IIOCTPOUTH HMHTErPAIbHYIO NOBEPXHOCTH JIMHEHHOTO
OZTHOPOIHOTO JTHOO KBA3UIMHEHHOTO YPABHEHHS B YACTHBIX IPOM3BO/HEIX IIEPBOI0
TOPAJIKa, IPOXOJISANIYIO Yepes NaHHOE HaYyalbHOEe MHOTOOOpasHe.

(8]

7. YHEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIHEYEHME
JANCIHUILINHBI «{ud depennuanbHble ypaBHEHHsD

OcHoBHas JuTEpaTYpA:
1. Muddepenumanprbie ypasnenus. Ipakrukym [DnexTponnblii pecype] : yueb. mocobue / JLA.
Aunbcesud [u ap.]. - Munck: Beiw. mik., 2012, — 382 c.
2. Kypc nudpdepeHupnansupx ypaBHeHHi M BapHALHOHHOTO HCYMCIICHHUS [Onexrponnsiii pecype] /
Pomanxo B.K. - M.: BHHOM, 2013.
3. COopHuk 3ama4 1o JuddepeHIHaNbHBIM YPABHEHHIM 1 BapHAlIMOHHOMY HCUHMCIIEHHIO [DIeKTPOHHbIH
pecypc)/ B.K. Pomanko [u mp.]. — Dnekrpon. TexcToble maHHble. — M.: BUHOM., Jlaboparopus
3HaHMH, 2012, — 222 c.
Jononnurensnas auTeparypa:
1. Jlexkuun no Teopun 06bIKHOBEHHBIX AMdhEPEHITMATBLHBIX YpaBHeHH I yueGHoe nocoGue / UL,
INerposekuit. - M.: ®USMATIIAT, 2009. - 206 c.
2. Muniok, C.A. Jluddepentmanbhble ypaBHeHNs 1 SKOHOMHYECKHE MOJIEIH [OnexTpoHHsIi pecypce] :
yueb. mocobue / C.A. Muniok, H.C. Bepéskuna. - Munck: Bei. mk., 2007. - 141 c.
3. VinauButyajbHble 3aaHus po BhIcInel Matemaruke, Yacth 2. KoMIuiekcHbie yucna. Heonpenenenueie
W Onpe/e/eHHbIe HHTerpaibl. OYHKIMH HECKObKUX nepeMeHHbIX.OObIKHOBEHHbIE Ju((hepeHIManbHbIe
ypaBHeHust [OnekTpoHHbIi pecype]: yue6. mocoGue AJLPanymko u ap.DNeKTPOHHO-TEKCTOBHIE
IanHble.-MuHck: Beicias mkona, 2014.-397c.
Iepuogugyeckne w3ganms:
1. XKypnan «Ycnexu MaremMatidyeckux Hayk» PAH.
2. Xypuan «ABromMaruka u TenemMexanuka» PAH.
ITporpammnoe o6ecneuenne u Hurepuer-pecypeni:

1. http://eqworld.ipmnet.ru/ru/library/mathematics/ (Mup MaTeMaTHUeCKHMX YpaBHEHHIT)

2. http://www.mathnet.ru/ (oGmmepoccuiickuii MaTeMaTHaecKuii mopTa).

8. MATEPHAJIbHO-TEXHHYECKOE OBECIIEYEHUE JUCOUILIUHBI (MOIY.JI)
«InddepennnaibHbie ypaBHeHU»

CTa.H,IIapTHaH JICKITHOHHAsA ay JUTOPHI C OCKOH JJIS MUCHhMa MeJIOM HIIH MapKepoM.



Pa6ouas nporpamMMa AHCLMIUIMHEI COCTARTIEHA B COOTBETCTRBHH C tpeboBanusmMu ®I'OC BO

no Hanpasyienuo 02.03.01 «MaTemaTHKa H KOMITBIOTEPHBIE HAYKH.

PaGouyro nporpammy cocrasun Komapos M.A. %4’
(®HO, noamuce)

Penensenr (npencraButeis pabor = pupekTop 1o MapkeTunry 3A0 «MuBecruimonnas
¢upma «ITPOK-HuBecT» M / Kpucwxo O.B. /

IIporpamma paccmoTpena u ono6pena Ha 3acenanun kadenpbl
Mporokon Ne 42 ot A9.¢#°/§ roma
3aseyroluii kadenpoi Q/’C_——c-—-(/‘ W 9[5’/%?

(OHO, nommcx,)

PaGouas mnporpamma paccMoTpeHa M omofpeHa Ha 3acefaHMM  Y4eOHO-METOAMYECKOH KOMHCCHH

Hanpapienus 02.03.01 «MaTemaTHKa H KOMIILIOTEPHBIE HAYKHY.
I[Iporokon Ne f// ot G AT roga —

Ipencenarens KoMUcCHU %’ ’:/‘;iZJ A2, /f)ﬂ‘ﬁ'g’zﬁﬂa &

(®HO, moanmcs)

JIMCT NEPEY TBEPK/IEHUS
PABOYEN ITPOT'PAMMBI JUCIHATLTAHEL (MOY JIST)

Pabouas nporpamma ogobpena Ha yueOHbIH roj

IIpoTtokon 3acenanus kadenpsr Ne oT roja

3aBenyrowmuit kadeapoii

PaGouas nporpamMma ogo6pena na yueOHBIH Toj1

Iporokon 3acenanus kadenper Ne oT roza

3asenyrouumii kadenpoi

Pabouas nporpamMma omo6pena na y4eOHBIi 1o

ITpoTokon 3acenanus kadenpsl Ne oT roja

Sasenyromuit kKadeapoii




