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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabowas mporpamma aucuumuimHbl  (Momynsa) «luddepeHuuanbHbie  ypaBHEHHS»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeICIIer0 oOOpazoBaHust — OakamaBpuar mno cnenuaigbHoctn 02.03.01 Marematuka wu
KOMIIbIOTEPHbIE HayKH, Npopuiab MaTemaTuka M KOMIIBIOTEpHbIE HAyKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKu U BbIciIero oOpasoBanusi Poccuiickoit @enepannu Ne 807 ot
23.08.2017 rona.

Nzyuenne nuctummiuasl (Moaynsi) «/luddepenHnmanbapie ypaBHEHHS» 00ecreuuBaeT
MaTeMaTHYECKy0 OCHOBY JJIi MIOHUMAaHUs M OMMCAHUs IMPOLECCOB M3MEHEHUS BO BPEMEHM U
IPOCTPAHCTBE, YTO SBJSIETCS KIIFOYEBBIM I pa3pabOTKH alTOPUTMOB M MPOTPAMMHBIX CPEACTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YpaBHEHHI CIIOCOOCTBYET Pa3BUTHIO AaHAIMTHUYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PELICHHUIO
CJIO’KHBIX MEXAUCLIUILIMHAPHBIX 3a]1ad.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
MaremaTHka ¥ KOMIIbIOTEpPHbIE HAYKH U BXOAMT B 00513aTeNIbHYIO YacTh bioka 1.

Jucuummza (MOysIb) U3y4aeTcs Ha 2 Kypce B 3 CeMecTpe.

Hear  u3yyeHus: JMCHUIUIMHBI  (Moayhasi):  dopMupoBanme y  CTYACHTOB
(GyHAaMEHTaIbHBIX 3HAHUN M HAaBBIKOB pEIEHUs U aHaiau3a JudQepeHHaIbHbIX ypaBHEHUH,
HEOOXOIUMBIX JUIsl MOJEIUPOBAHUS M UCCIIEIOBAaHUS JTUHAMHYECKHUX IMPOLIECCOB B Pa3IMUHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu u3y4eHusi AIMCUUILIMHBI (MOAYJIA):

— OCBOUTH OCHOBHBIC THUIBI U KiacCUPUKAIMK TUPPEpEeHINATbHBIX YPAaBHEHHA U WX
peLeHui;

— HAy4YMTbCS  aHaJu3upoBaTh W  (OPMyIHpOBaTh  3aJayd,  CBOJAIIMECS K
Qg depeHIMaIbHbBIM YpaBHEHHUSAM, pelaTh pa3InyHble IPUKIIAAHbIE 3a/1a4uu;

— HayuuTbcs (OpMYyIMpOBaTh W pellaTh 3aJayd, MOJEIUPYEMBIX C IOMOIIBIO
T depeHIIMATBHBIX YpaBHEHUI, B paMKax MEKIUCIUITIMHAPHBIX UCCIIEIOBaHUIT;

— HAY4YMTHCSI OCYLIECTBJISATh KPUTHUUECKUH aHaiu3 U OOOCHOBBIBaTH BHIOOP METOJIOB
pELIeHNs 1)1 KOHKPETHBIX TUIIOB YPaBHEHUM.

B pesyabTare 0CBOCHUS TUCHMIIMHBI (MOAYJIs1) 00y4aIOLIUIICH 10JIKEeH

3HamMb:

— OCHOBHBIE THIIBI OOBIKHOBEHHBIX AupdepeHunanbubix ypaBHeHuit (OLY) m ux
KJIaCCU(PUKALUIO

— (yHIaMEHTaJIbHbIE TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PELIEHUI

— OCHOBHbBIE AaHAIUTUYECKUE U KaueCTBEHHbIE MeTOIbl uccienoBanus Oy

— TEOPHI0 YCTOMYMBOCTH PELIECHUN U METOBI €€ aHaIn3a

— BaxHenmue npuinoxeHus O/[Y B ecTeCTBEHHBIX HayKaX U TEXHUKE

ymembo:

— onpenensats Tun O/lY u BEIOMpaTh COOTBETCTBYIOLIUI METO pELICHUS

— IPUMEHATH AHATUTUYECKHE METOBI JUIsl pEIIEHUsT OCHOBHBIX KitaccoB O/1Y

— HCCIEeN0BaTh KAYECTBEHHOE MOBEJACHUE PEIICHUI, BKIIFOYAsi BOIPOCHl YCTOMYHBOCTH

— CTpOUTH (pa30BbIE MOPTPETHI JUIsI aBTOHOMHBIX CUCTEM

— HCHOJb30BaTh YUCICHHBIE METObI Il puOmKkEHHOTO pemenus O/1Y

— npuMeHATh Teoputo OY aiis pemeHus NpruKIagHbIX 3a1a4

e1a0emp:
— MaTeMaTUYeCKUM aIapaToM TeOpur OOBIKHOBEHHBIX U] PepeHITnaTbHBIX YpaBHEHUI
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— MeETOoJaMH aHAJUTHYCCKOTO M KaduecTBeHHOro aHanmm3a Oy

— HaBbIKaMU MTOCTPOEHUA MaTEMAaTUYECKUX MOJIENeH ¢ ncnoibzoBanruem O/[Y
— TEXHUKOW UCCIICIOBAHUS YCTOMYMBOCTH TMHAMUYECKUX CUCTEM

— OCHOBaMU YHUCJIEHHBIX MeTOJ0B pemeHus OY
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (pOpME KOHTAaKTHON pabOThl 00YYaIOLIMXCS € eJarorn4ecCKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTHPOBATh OIlK-1.1. 3HAET OCHOBHBIC KOHIICTIIIMY U TEOPUU
Y MCTIONB30BaTh B 00JaCTH MaTEMaTHYECKOTO aHAITN3a
(dbyHIaMeHTaTbHBIC 3HAHUS B Y CMEXXHBIX JUCHUTUINH; METOIBI 1
001acTH MaTeMaTHYECKOTO MOJIXO/IbI, HCTIONIb3yEeMBbIC B
aHaN3a, KOMIUIEKCHOTO H Pa3IMYHBIX 00JIACTSAX MATEMATHKH
(yHKIIMOHAIEHOTO aHAJH3a OIIK-1.2. YMeeT NpuMeHsITh MaTeMaTU4eCK1e
anreOpbl, aHATTUTUYECKOM METO/IBI JISL PEIICHUS
reOMETpPHH, npodecCHOHANBHBIX 3324
nmud dhepeHInanbHON OIIK-1.3. Nmeer mpakTUyecKuid ONbIT
rCOMCTPHUHU U TOIIOJIOTHH, pa3paboTKH U peaTn3arim
g dhepeHInaTbHBIX MaTeMaTUYECKUX MOJIEICH B
YPaBHEHHIA, TUCKPETHOM npodeccroHaIbHOM AeATETbHOCTH
MaTeMaTHKH H
MaTEeMaTHYeCKOMN JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTHYECKOW CTAaTHCTUKU
U CIIy4alHBbIX IIPOLIECCOB,
YHCIICHHBIX METOOB,
TEOPETHYECKON MEXAHUKHU B
npoheCCHOHATBHON
JeSITeTbHOCTH
IK-1. CriocobeH popmynnpoBath IK-1.1. 3HaeT METOABI U MOAXOBI K
3a/1a4¥l ¢ MaTeMaTHYECKON (hopMyITUPOBaHUIO 337124, a TAKKE
TOYHOCTHIO, 000CHOBEIBATH OCHOBHBIC MTPHHIIUIIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAJIM3UPOBATH MTOTyYEHHBIE aHaJIM3a pe3yIbTaToB
pe3ynbTaThl B 00J1aCTH [K-1.2. YMeeT KOPpEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAYK 3a]]auu, IPUMEHSTh CTPOTHE METOJIBI
JTIOKA3aTeNIbCTBA M aHAITM3UPOBATH
MOJTYYeHHBIE PE3yIbTATHI
IK-1.3. Hmeer omnbIT paboTHI ¢ 33/1a4aMU B
obnacTu MaTeMaTUKA U
KOMITBIOTEPHBIX HAaYK, BKITFOYAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JUUISl PEICHUS TIPAKTHYESCKUX
3aja4
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMU B 00J1aCTH pa3padoTKH,
BKJTI04asi COOJII0IEHUE HOPM
WHPOPMAITMOHHON 0€30MaCHOCTH

DNEeKTPOHHBIA JOKYMEHT




3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 OCHOBHBIE ITOHATHS U 3 3 2 13 Jomariame
OTIpe/IeTICHHS 3a/1aHus,
KonTponphas
pabora
2 [Ipocreiiiye THIBI 3 3 13 Jomaraue
nddepeHInanTbHBIX 3aJ1aHus,
YpaBHEHUH NIEPBOTO [ToaroroBka k
opsIKa ceMuHapy
3 TeopeTuueckne OCHOBBI 3 3 13 Jomamrane
3aJlaHusl,
IloaroroBka k
ceMuHapy
4 JIuneitabIe 4 4 2 14 JloMarrHaue
nddepeHInaTbHbIe 3aJlaHus,
YpaBHEHUS C KontponbsHas
MTOCTOSTHHBIMU pabota
koddumeHTaMu n-ro
MOpsIIKa
5 CucTeMbl TUHEHHBIX 4 4 14 JloMarrHaue
g hepeHInanbHBIX 3a/1aHus,
YpaBHEHUH NIEPBOTO [ToaroroBka k
TOPsIIKA C ceMuHapy
MTOCTOSTHHBIMU
KoddunmeHTamu
6 Jluneitnnie 4 4 14 Jomarnrane
muddepeHnuanbpHbIe 3aJaHMs,
YPaBHEHUS U CHCTEMBI [Moxroroska
C TIEpEMEHHBIMU ceMuHapy
KoddunmeHTamMu
7 TeopeTuueckne OCHOBBI 3 3 13 Jomamraue
3aJlaHus,
IloaroroBka k
ceMuHapy
8 ABTOHOMHBIE CHCTEMBI 3 3 13 JloMarraue
g depeHInaTbHBIX 3aJ1aHus,
ypaBHEHUI IToaroroBka k
ceMuHapy
9 OCHOBBI TEOpPUH 3 3 13 Homarninue
YCTOHYUBOCTHU 3aJlaHHUS,
[MoaroroBka k
ceMuHapy
3auem c ouenkoii 6
Hmozo: 30 30 10 82
Ob6vem oucyunaunovt (Mooyns) 152
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 4
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumenoBanue pasgeiia Copeprxanue TMCHUILINHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 OCHOBHBIC TIOHATHS U Ob6mee onpenenenue auddepeHnrampHOr0 ypaBHeHus1. HopManbHbII
OIIpeIeIICHUS BUJ OJHOIO YpaBHEHHMS M cucTeMbl. 3amada Komm s omHOTO
YpaBHEHUS U ISl CHCTEMBI
2 IIpocreiimue TUIIBI [pocreiimme Tunb! uddepeHInaANbHBIX YPaBHEHUH IEPBOTO MOPSIAKA
nmud hepeHnnaNbHBIX ypaBHEHHH
MIEPBOr0 NOpsAKa
3 TeopeTnueckue OCHOBBI Teopema cymiecTBOBaHHA U €IMHCTBEHHOCTH pelieHus 3aaauu Komu.
TeopeMma 0 IPOJOIKECHUN PEIIEHHSI
4 Jluneitabie muddepennnancapie | JIuneiinsie  muddepeHnManIbHBIE  ypaBHEHWS € TOCTOSTHHBIMH
YpaBHEHUS C TOCTOSHHBIMU ko3 puLmeHTaMH N-TO MOpsAAKA
ko uimeHTaMu N-To mopsAKa
5 Cucrembl TMHEHHBIX Oo1mee perierne 0JHOPOTHON CUCTeMBl. MaTpUYHast SKCITIOHEHTA U ee
IuddepeHInanbHbBIX ypaBHEHUH | mpuMeHeHune. YacTHoe peleHue A MpaBoil YacTu B BUIE BEKTOP-
MIEePBOro MOopsAKa ¢ KBa3UMHOI'OWIEHa
MOCTOSIHHBIMH KO3 puimeHTamu
6 Jluneiiabie muddepennnancabie | OyHAaMEHTANbHAS CHCTeMa W (yHIaMEHTAIbHAs MaTpHUIla PEIieHH.
YPaBHEHUS U CUCTEMBI C Omnpenenurens Bponckoro. ®opmyna JlnyBuwiis-OcTporpaackoro.
nepeMeHHBIMU KO3 dunrenTamMu | MeTos BapHaliii HOCTOSIHHBIX
7 TeopeTnueckre OCHOBBI Teopema 0 HENMpepbIBHON 3aBHCUMOCTH OT IapaMeTpa U HadaJIbHBIX
ycioBuii. Teopema o muddepenmupyemMocTst 1O mapaMmeTrpy H
Ha4YaJIbHOMY YCIIOBHIO
8 ABTOHOMHBIE CUCTEMBI OcHoBHBIE cBoiicTBa (a3oBbIX TpaekTopHid. [lonokeHus paBHOBeCHit
I QepeHInaNbHbBIX YPaBHEHUH | JIMHEHHBIX CUCTEM Ha IutockocTd. IlocTpoenue ¢a3oBbIX NOPTPETOB B
OKPECTHOCTU T'HIEPOOIMYECKUX OCOOBIX TOYEK MJsl HEeJIMHEHHBIX
CHUCTEM Ha IJIOCKOCTH. Teopema O BBIIPAMIICHHH BEKTOPHOIO MOJIS.
IlepBble HHTErPAJIBI
9 OCHOBBI TEOPHH YCTOMUNBOCTH VYcroltunBocTh 1O JISAMyHOBY M acCCHMITOTHYECKAs YCTOWYHBOCTD.

Teopema 00 yCTOWYHMBOCTH IO TEPBOMY MNpHONMKEHHIO. DyHKIHS
JIsanynosa. Teopems! JIsimyHoBa 1 Yeraera
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTpaHsIeMOro IMPOTPaMMHOTO O0ECHEeYeHHs, BKJIIOYas TMPOJYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENIFHON Cpelie YHUBEPCUTETa. OTH CHCTEMBI IPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. bBopoBckux, A. B. luddepenunanbupie ypaBHEHHS : y4eOHUK M MPAKTHUKYM JIJIs BY30B /
A. B. Boposckux, A. U. [lepoB. — 3-¢ u3a., nepepad. u qom. — Mocksa : U3narensctBo FOpaiit,
2025. — 568 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-21132-0. — Tekcr
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/559423.

2. Mypatosa, T. B. [luddepenunanbapie ypaBHEHUS : YUeOHUK U MPAKTUKYM ISl BY30B /
T. B. MyparoBa. — Mocksa : U3nparensctBo FOpaiit, 2025. — 524 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-19174-5. — Tekcr : anekTpoHHbI // O6pa3oBatenbHas miardopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/560212.

3. Axcenos, A. I1. ludpdepennmansapie ypaBHeHHs | yueOHUK 17151 By30B / A. I1. AkceHOB.
— 2-e u3a. — Mockaa : M3garensctBo FOpaiit, 2025. — 592 ¢. — (Bsicmiee oOpa3oBaHue). —
ISBN 978-5-534-21439-0. — Texkcr : snextponHslii // Obpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/571419.

4. 3aiiues, B. @. ludpdepenunanbaple ypaBHEHHsS] C YACTHBIMH NPOU3BOAHBIMU IIEPBOTO

nopsiika : ydeOHuK st By3oB / B. @. 3aiiues, A. JI. [lonsHuH. — 2-¢ u34., UCTIP. U JIOM. —
Mocksa : M3narensctBo FOpaiit, 2025. — 413 ¢. — (Briciee o6pazoBanue). — ISBN 978-5-534-
02377-0. — Texkcr : snmexktpoHHbI // O6pa3oBarensHas miatdpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/558842.

/Jlonoanumenshasn numepamypa:
1. Kankaesa, JI. C. MareMaTuueckuil aHaiau3: Teopus mpenenoB, nuddepeHnnanibHoe

ucuucienue : yueOHuk ans By3oB / JI. C. KankaeBa. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 246 ¢. — (Briciiee oopa3osanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpasoBarenpHas miatgopma IOpaiitr [caifir]. — URL:

https://urait.ru/bcode/563592.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHHUBEpCHUTET pacrojaraerT MaTepHaTbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOIICH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS I CAMOCTOSATENIbHOM paboThl M MOMEIIEHUS I XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
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https://urait.ru/bcode/559423
https://urait.ru/bcode/560212
https://urait.ru/bcode/571419
https://urait.ru/bcode/558842
https://urait.ru/bcode/563592

MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayIUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[ToMerienus AJ1s1 caMOCTOATENBHOM paboThl 00yUYarOIINXCsl, B TOM YUCIIE IPUCIIOCOOICHHbIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JEKTPOHHYI0  HH()OPMALMOHHO-00pa30BaTEIbHYIO  Cpely
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAM, COBPEMEHHBIM MpPO(EeCcCHOHAIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonuoe / cBOOOAHO

pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonsoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacpOCTPaHsIEMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUI0KEHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exHoe CBOOOJIHO pacIpOCTpaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOJ/IHO pacpocTpaHsIeMoe

CucTeMbl YHpaBJeHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexmoe | nmuensmonHoe

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | nHuensHonHOE
CrpaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3MOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
ITakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

AutoPsy 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mporecce n3yuenus tucuuIiMHel (Moayiis) «/luddepeHnuanbible ypaBHEHHUS» B paMKax
TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKUE BUABI Y4€OHOM paldOThl, KaK JIEKIHH,
CEeMMHapbl, JIOMAlIHME 3aJaHHs, KOHTPOJIbHbIE pPAa0OThl, a TaKKE pAa3JIUYHbIE BHJIBI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(PECCHOHANBHOM  JIEKCMKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITAThCS HANTH OTBETHI B PEKOMEHIOBaHHOM nuTeparype. Ecim
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa y4eOHOM IeATENbHOCTH, IPOBOAUMAs B yUeOHOM 3aBe/IEHUH 0]
PYKOBOJICTBOM IpemojaBaTelisd, I/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlng ycrienmHoi MOoAroTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTBHCS C TEMOM
3aHATHUS U OCHOBHBIMH MaTepualaMH, YTOObl MMETh BO3MOXHOCTh aKTHBHO y4acTBOBaTh B
oOcyxnenun. Takke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH JJIsi OOCYXKICHHUS, YTO MOMOXKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Ayoumopnas paboma — akTHBHas paboTa CTy/IeHTa HAa CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
IPEernoIaBaTess U y4acTHe B AUCKYCCHHU.

JIns ycTIenHoro y4acTusi B CEMHHApE CTyJCHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXACHHUS, IPOYUTaTh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIYIIaTh M BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHS U apIyMEHTHUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJIABATENs CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OIUpAasiCh Ha U3y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOICPKUBATH TUAJIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTH 00CYXKACHUE U PACIIUPUTH CBOM 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha STarbl, YTOObI
n30exaTh NEperpy3kd M JIydille yCBOUTH MaTepual. lcmonb30BaTh pa3iiMyHble HMCTOYHHKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Konmponvhas paboma — micbMeHHas paboTa ¢ HaOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHUTH 32
OTpaHUYEHHOE BpEMSI.

Llenp KOHTPOIBHOM PaOOTHI - MOTYYUTH CIICIIHUAIBHBIC 3HAHUS 110 OJTHOW WJIM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOIYJIS) U MIPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YINIYOJEHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE N3YUYEHUE YUEOHBIX MaTEPUAIOB TUIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS IO TUCHHUIIHHE (MOAYJIIO)

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
aucHuIuInHe (Moay/o) «JInddepeHnuaibubie ypaBHeHUS»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCHUIUIMHE (MOZYJIO) OCYLIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHLUH, CHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlns oleHWBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOUHOW aTTecTaluu
UCIIONIB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
nATUOATUTPHON MIKAJION CIEIYIOIINM 00pa3oMm:

JecatudamnbHas IlaTudaibHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus: 1o
OLICHKA OIICHKA AUCHHILVINHE (MOYJII0)
10 O1immyHO CTyaeHT TOJIHOCTBIO BIIAJICET 3HAHUSIMH, W3JIOKCHHBIMUA B
9 OTIUYHO paboueil nporpamme, 1 IIIyOOKO OCMBICTSIET TUCHUMIUTMHY. OH
8 OTIM4EO CaMOCTOSITENILHO U JIOTHYECKH MOCIIEI0BATEIBHO OTBEYAET Ha

BCE BOINPOCHI, aKIICHTUPYsI BHUMaHUE Ha Han0OJIee BaKHOM.
YMeeT aHamM3MpoOBaTh, CPAaBHHUBATH, KIACCHU(HUIIMPOBATH,
0000mmaTh, KOHKPETHU3UPOBATH W  CHUCTEMATH3UPOBATH
M3YYCHHBIM MaTepuall, BbIACISAS KIIOYEBbIE MOMEHTHI U
yCTaHaBIIUBasT TPUYMHHO-CIICJICTBEHHBIE CBS3H.  YETKO
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JlecaTnOAILHAN
OIleHKA

IIaTnéananLuasn
OILICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
AUCUHUIINHE (MOIYJIIO)

(dbopMyITUpYeT  OTBETHI,
pe3ynbTaThl aHATW30B W JAPYTUX HCCIEAOBAaHWH, a TaKKe

pemacT CJIOXHBIC 3aJaydu. CTYI[eHT XOpomo 3HAKOM C

YBEPEHHO  MHTEPIPETHPYET

METOJaMH UCCIICAOBAHUSI, H€O6XOI[I/IMI>IMI/I JJIsL HpaKTH‘leCKOﬁ
ACATCIIBHOCTHU, U YMECT CBA3BIBATH TCOPETHUCCKHUE ACIICKTHI
JUCIHUITIINHBI (MOILYJ'ISI) C MMPaKTUYCCKUMMU 3aJa4aMU.

Xoporo

Xoporo

CryneHT o0JiafjacT 3HAHUSAMH TMPEAMETa MOYTH B MOJTHOM
o0beMe pabodeii mporpaMMBbl B CAMOCTOSITENBHO, JIOTHIECKH
MOCJIe0BaTeIFHO U BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKIEHTUPYS BHUMaHKE HAa HawOoJee 3HAYMMBIX MOMEHTAaX.
OH yMeeT aHaTM3upOBaTh, CPAaBHUBATH, KIIACCU(PHUIIMPOBATD,
0000maTh, KOHKPETU3UPOBATH CUCTEMAaTHU3UPOBATh
W3yUYCHHBIH MaTepHhall, BBIJCNASA €ro KIOYEBbIC aCHEKThl U

)54

yCTaHaBIIUBAas MIPUYHUHHO-CJIE/ICTBEHHbIE CBSI3U.
@opMyIHpPYyEeT CBOU OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3ynbpTaThl aHAIW30B M JOPYTHX HMCCIENOBAaHUM, a TaKkkKe
pelIaeT CiIoXKHbIEe CUTyallMOHHbIE 3a7aud. CTyI€HT XOpOLIOo
3HaKOM C METOAAaMHU HCCIEJOBaHUs, HEOOXOMUMBIMH ISt
NesITeNbHOCTH, U CBSI3bIBaTh

IPaKTUYECKON yMeeT

TCOPETUUYCCKUEC ACHEKTBI IMPEAMETa C MPAKTUUYCCKUMU

3aJadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryzmeHt oGmagaeT 6a30BBIMH 3HAHUSIMH TI0 JAHUCIMILUTAHE
(MoysH0), TPYJAHOCTH
CaMOCTOSITETIBHBIX ~ OTBETaX M HCIOJB3YeT

HO HUCIBITBIBACT nmpu

HETOYHBIE
¢dopmynupoBkd. B Xone 0TBETOB OH JOMYyCKaeT OLIMOKH,
Kacaromuecss cyTH BompocoB. CTyIEHT CIOCOOCH pelaTh
TOJBKO CaMmble IPOCTHIE

3agadyd W BJIaACCT JIMIIb

MHUHHUMAaJIbHBIM HA0OPOM METOIOB HUCCIICIOBAHUS.

He cnan

He cnan

He cnaun

CryneHT He OBIaZiesl 00sA3aTeIbHBIM MUHAMYMOM 3HAHHM
MO MPEMETY M HE MOXET OTBETHTh Ha BOIPOCHI, TAXKe €CITU
MpernoaaBareib  3aJacT

JOIIOJTHUTCIIbHBIC HaBOAAIINEC

BOIIPOCHI.

Jucuunnuza (Monyib) «/lnddepeHnnanbHble ypaBHEHUS» OLIEHUBACTCS CIIEIyIOIUM

obpazoM:
AKTHBHOCTH Bec Onucanue

JlomarHue 3aianus 20% Habop 3ama4 o remMaM Hexenu

Kontponbhas pabora 30% [MucemenHast pabora ¢ HabOpoOM 3a1a4, KOTOPbIE HYKHO
PELIUTH 32 OTPAHUYCHHOE BPEeMs

AynutopHas paborta 15% AxTuBHas paboTa CTyJeHTa Ha CEMUHApe, ero OTBETHI Ha
BOIIPOCHI IPENOJABATENs U YyUaCTHE B TUCKYCCHH

3ayeT ¢ OLEHKOU 30% [MucemenHast unu ycTHas paboTa HaT 3aJaHUEM,
HaTpaBJICHHBIM Ha MPOBEPKY MMOJyYSHHBIX 3HAHUH U
HAaBBIKOB T10 AUCIHILIAHE (MOJIYIIIO)
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HNrToroBasi onenka mno aucuuiuinde (moaynw) «/Auddepennuanbubie ypaBHeHUs»

BbIcTaBjsieTcsl Mo dopmylie: «0,2X cpenHee 3a momamrHue 3amanus + 0,3 X cpemHee 3a
KOHTpoJIbHBIE paboThl + 0,15 X aynuTopHas padota + 0,3 X 3a 3a4eT C OLICHKOM».
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Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jomamnee 3ananue: OcHOBbI U MeTOAbI pemienus Q1Y

Knaccudpunupyiite clenyromue yYpaBHEHUS 1o HOPSIKY u THUILY:
a) y'+3y=sinx

b) y"+y=0

c) y=y?

Pemnte ypaBHeHue y'=3y aHaJIUTUYECKH C HaYaIbHBIM ycioBueM Y(0)=2.

Haiinure oOmiee pemenue ypaBHenus y''—4y'+4y=0.

Hcnone3yss  meron  Ditnepa, mnpuOmmkeHHO  pemuTe  3amady  Komm s
ypaBuenus y'=y—x, Y(0)=1 na uarepsaiue [0,1]c mrarom 0.2.

CpaBHUTE NOJIYYEHHbIE YUCICHHBIE PELICHHS] C AaHAIUTUYECKUM PELICHUEM U3 331aHus 2,
cienaiTe BBIBOABI O TOUHOCTH METO/IA.

JomamHee 3a1anue: JInHeliHbIe ypaBHEHUS U CHCTEMbI

Haiinute obuiee permenue ypasuenus y''+2y'+y=0.
Pemmre cucremy nuneinsix O/1Y:

~

T =2zx+y

"~

Yy =—x+4y

[IpencraBeTe cucteMy U3 3aJaHus 2 B MaTpuuHOW (opMmMe M HalauTe COOCTBEHHBIE
3HAYCHHS MaTPUIIBI KOADPHUITUEHTOB.

HWcnonb3ys MeTO/I BapUalliy IIOCTOSIHHBIX, PEIIUTE YpaBHEHHE y'+y=e*.

OObsicHUTE, KaK JTMHEHHOCTh ypaBHEHUI YIPOLIAET MPOIIECC HAXOXKACHUS PEIIeHUuN 1o
CPaBHEHUIO C HEJIMHEWHBIMU CIIy4YasiMU.

Jomamnee 3axanne: KauecrBeHHas Teopusi H yCTOHYMBOCTD PelIeHU

[Toctpoiite (ha30BbIil MOPTPET CUCTEMBI:

r =Y
y =-z

Omnpenenute yctoitunBocTh paBHoBecHOU Touku (0,0) anst cucremsl u3 3aganus 1.
PaccmoTrpute ypaBHenue y'=y(1—y). Halimurte TOYKkM paBHOBECHS W HCCIEAYHTE HX
YCTOMYUBOCTb.

O6bsacHNTE TIOHATHE OGudYpKAIMH HAa IPUMEpPE YPaBHEHHS Y'=ry—Yy", TJe [T — TapaMerp.
[TpuBeauTe npuMep TUHAMUYECKOIH CUCTEMBI C OM]ypKaluel n onuIuTe e€ MoBeAeHNE
IIPY U3MEHEHHH ITapaMeTpa.
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10.

IIpumepHbIe 3aJaHUA 110 KOHTPOJLHOU padoTe

Haiinute obuee penenre ypaBHEHUs BTOPOTo MOPsAKa:
y"'=3y+2y=0.
Pemmnre HeoqHOPOIHOE ypaBHEHHE:
y'+y=cosx.
3anumute cucreMy nByX auHerHbIXx OJ[Y B MatpuuHoit hopme:
' =4z + vy,
y = 2z + 3y.

Haiinute coOcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI MATPHIIBI KO (PHUIIEHTOB
CHCTEMBI U3 3a7jaHus 3.
Pemmre cucremy u3 3aganus 3, UCMONIB3YsI METOJI AUArOHAIM3ALUN MATPHULIBL.
[TpumenuTe MeTO BapHalluy IOCTOSTHHBIX AJIS PEIIEHUS] YPaBHEHUS:
y+2y=e ™.
PaccmoTtpuTe cucremy:

z' = 3z + 4y,

y' = —4dx + 3y.

[Toctpoiite (ha30BbIil MOPTPET CUCTEMBI U3 3a/1aHUSA 7.

Onpenenure TUI U YCTOWYMBOCTb PAaBHOBECHON TOUKU CUCTEMBI U3 3aJaHus 7.
O0bsicHUTe, TOYEMY METO]T COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB SIBIISIETCA
3¢ (eKTHBHBIM /IS pemeHus cucteM JTHHEHHBIX OlY ¢ TOCTOSHHBIMU
koa(urmeHTamu.

HpI/IMeprIﬁ CIIMCOK BOITPOCOB AJIA MOATOTOBKHA K CEMUHAPY

1. OcHoBbl 1 MeTOABI pemienust OAY

1.

Noabkown

8.

Kakne cymecTByroT KiaccupuKaui OOBIKHOBEHHBIX IH(QepeHINaNbHbIX YpaBHEHHN
ony)?

B uem oTinune ypaBHEHUI EpBOTro U BTOPOIro mopsijka’?

Yro Takoe nuHelHoe 1 HenuHerHoe O/1Y? [IpuBeauTe npumepsl.

Kakwne meronpl ananmutuaeckoro pemernst OJlY Bam U3BECTHBI?

Kak pemaercst ypaBHEHHUE C pa3IeNsIOIIMMUCS IEPEMEHHBIMU?

UYro Takoe 3agavya Kommu mis OJ[Y?

Kakue umncnennsie meroas! pemenus OJ[Y Bbl 3Haete? B yem ocoOeHHOCTH MeToAa
Ditnepa?

Kakue mpenmyliiectBa M HENOCTaTKH HMMEIOT YHMCIEHHBIE METOABI 10 CPAaBHEHUIO C
aHAJTUTUYECKUMU?

2. J/InHeliHbIe YyPABHEHHUS W CHCTEMbI

9.

10.
11.
12.
13.
14.

15.
16.

Uro takoe nuHeiHoe quddepeHnanbHoe ypaBHEHHE C TOCTOSTHHBIMU K03 uirenTamMu?
Kak naiitu oOmiee pemienue ogHopoaHoro auHeHoro OJY BToporo nopsiaka?

YTo Takoe XapaKTEPUCTHUECKOE YPABHEHUE U KAK OHO UCIIOJIb3yeTCs?

Kak pemars HEOTHOPOAHBIE JINHEHHBIE YPABHEHUS?

Kak 3ammcars cucremy nuneinbix O/[Y B Mmatpuunoit hopme?

Yro Takoe coOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI MATPHIIbI KO(D(UIIMEHTOB
CUCTEMBI?

Kak meron quaroHanu3anyy OMoOraeT pemarb CUCTEMbI JINHEHHBIX OZ[Y?

B ueM cyTh MeTO1a Bapraluy IMMOCTOSIHHBIX JUIsl PEIIEHUST HEOAHOPOIHBIX CHCTEM?

3. KauecTBeHHasl TeOpHs U YCTOMYHBOCTD PellICHUH

17.
18.
19.
20.

Yro Takoe (a30BbIi MOPTPET U KaK €ro CTPOUTH JUIS CUCTEM JIBYX YpPaBHEHU?
Kakue TuIbl paBHOBECHBIX TOUYEK CYIIECTBYIOT (Y37Ibl, ce/1a, POKYCHI U T.11.)?
Kak onpenenutb ycTOHYMBOCTD PaBHOBECHOM TOUKHU?

Yo Takoe acCUMNTOTUYECKAs] YCTOMUUBOCTD?
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21. Kakue MeToIbl MCCIIeIOBAaHUS YCTOMYUBOCTH BBl 3HAETE?

22. Yro Takoe Oudypkanus B AUHAMHUYECKUX CUCTeMax?

23. IlpuBeauTe npumep OudypKaIuy U OMUIIATE €€ MMOBEICHHUE.
24. Kak xaueCTBEHHBII aHAJIN3 MOMOTAET MOHATH MOBEJCHUE PEIICHUI 0e3 SBHOTO peIIeHUs

ypaBHEHUI?
4. PaclimpeHHble TeMbI H PUJI0KEHUS

25. Kakue ocHOBHBIE METOABl aHalM3a HEJIMHEHHBIX IuddepeHnalbHbIX ypaBHEHUI BbI

3HaeTe?

26. Kak mozmenupyroTcs peaibHbie iporiecchl ¢ momotisio OJ[Y? Ipusenure npumep.
27. B ueM 0COOCHHOCTH YMCIICHHBIX METOJIOB JIJIsi HEIMHEHHBIX CHCTEM?
28. Kakue nporpaMMHbI€ CpeACTBA IPUMEHSIOTCS 17151 pemieHus u ananuza OJ[Y?

29. Kak MeTo/pl YMCIIEHHOTO HHTETPUPOBAHUS aJaTUPYIOTCS IS CIIOKHBIX MOJEINei?

30. Kakue coBpeMeHHBIC HaNpaBJICHHUS HCCIENOBaHMK B oOjacTu auddepeHInaIbHbIX

ypaBHEHU BaM U3BECTHBI?

3anannﬂ IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne 3ananue OtBeTt Kommnerenuus
n/n
1 Onpenenure nopsinok auddepenipansHoro ypapaenus y'" + 2y" + 3 OIIK-1
y=0.
2 Kaxoii Tun nmeet muddepeHnnanbHoe ypaBHEHHE TIEPBOTO C pa3aeIsIOIIMMUCS OIIK-1
nopsizka y' = x +y? MIePEMEHHBIMU
3 VkaxuTte  TEopemy,  YTBEPKIAIOLIYI0  CYUIECTBOBAHME U teopeMma [Iukapa- OIIK-1
€IMHCTBEHHOCTH penienus 3agaun Komu niist ypaBaenus y' = f(X, y). JIlungenéda
4 Haiinure obmee pelienue IMHEHHOro oaHopoaHoro ypasHenus | Yy = C1lcos(2X) + OIIK-1
BTOPOTO MOPSIIKA C TOCTOSHHBIME KO3 durmentamu y" + 4y = 0. C2sin(2x)
5 Omnpenenure pa3MepHOCTh (QyHIAMEHTAILHOW CHUCTEMBI pEIICHHN 2 OIIK-1
JUIs  CHUCTEMBbl JIMHEHHBIX YPaBHEHMH TEPBOrO IMOpsIKa ¢
MOCTOSIHHBIMU KO3 QHIMeHTaMu pazmepa 2x2.
6 Kaxoit MeTon ucmonbp3yeTcs I HaXOKICHUS YaCTHOTO PEIICHUS Bapualuu OIIK-1
HEOJHOPOIHONW CHCTEMbI JMHEHHBIX YPaBHEHUH C IOCTOSHHBIMH MOCTOSIHHBIX /
ko3 dunmenramu? HEOoNpeaeaEHHBIX
ko3 duimenTos
7 YKkaxuTe yclOBHE, IPU KOTOPOM ONpEAeNuTesb BpOHCKOTrO Juisi | pelieHus JUHEUHO OIIK-1
(yHIaMEHTaIbHON CUCTEMBI PEHICHUH PaBeH HYJIIO. 3aBHCUMBI
8 Onpenenure TAM OCOOOW TOYKW JJIsi aBTOHOMHOW CHCTEMBI Ha y3el OIIK-1
IJIOCKOCTH X' =X +y, y' =-X + .
9 Kak wHasbiBaeTcs QyHKOMs, wucmoinb3yeMas i wuccnenoBanus | (ynkums JlsmyHoBa OIIK-1
YCTOWYUBOCTH 1O JISTyHOBY?
10 | Ykaxure TeopeMy, MO3BOJSIOIIYIO MCCIIEI0BATh YCTOMUMBOCTH 1O | Teopema JlsmyHoBa OIIK-1
MEPBOMY NPHOIHKEHUIO. 00 yCTOHYHMBOCTH
11 | Kakoii THIl yCTOWYMBOCTH O3HAYaeT, YTO PEIICHHE CTPEMHTCA K | AaCHMIITOTHYECKas OIIK-1
HYJIIO TIpH t — 00? YCTOMUYUBOCTh
12 | Ompenenute nopspok  auddepeHInaNIbHOro ypaBHEHUS, 2 OIIK-1
OIIMCBHIBAIOIIET0 KoeOaHusi MagTHHKA (YIpOIIEHHAsS MOAETID).
13 | Haiigure vacTHOE pemieHue ypaBHeHHs V' = 2X + 1 ¢ HaYabHBIM y=x"2+x+1 IK-1
ycnoBueMm y(0) = 1.
14 | Kak cBs3anbl  auddepeHnuanbHple  ypaBHEHHSI €  METOAAMHU OTHCHIBAIOT [K-1
ONTUMH3ALUHN B MAIIMHHOM OOYYE€HUH, TAKUMH KaK T'PaJUEHTHBIA | TpPaeKTOPHU CITycKa
CITyCK?
15 | Vkaxwure, Kak TeopeMa O HENPEPHIBHOM 3aBUCHMOCTH pEIICHUN JUIS OLIEHKHU [K-1
WCTIONIB3YETCS B aHAIM3€ MOJIEIe MAaIlIMHHOTO 00YYeHNSI. YYBCTBUTENBHOCTH K
U3MEHEHUSIM
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apaMeTpoB

16 | Ompenenute nopsiiok  audQepeHnnanbsHOro ypaBHEHUS, 1 [K-1
MOJICJINPYIOIIETO JUHAMUKY HEMPOHHOH ceTH (YIPOIIEHHO).

17 | Kakoii WHCTPYMEHT uHpopmannoHHo-koMMyHHKaMoHHbIX | MATLAB / Python IIK-1
TEXHOJIOTHA  WCIOJB3yeTCsl  JUIsl  YWCICHHOTO  pEIICHUs
UG hepeHIIMATBHBIX YPaBHEHHIA?

18 | Yxaxutre mnpuHIMI HHOOPMAIMOHHON  OE30MAaCHOCTH  TpHU 3aIUTa JAHHBIX IK-1
WCTIONb30BAaHUM  OHJIAHH-PECYpCOB  JUIS  pEIICHHUs] 3ajad 1o
mrudGepeHnaTbHBIM YPABHEHHSIM.

19 | Kak mnpumensiercs Oubnuorpaduueckas KyJlbTypa OpU TOHCKE LUTHPOBaHUE [K-1
pemweHnii  auddepeHINaTbHBIX yYpaBHEHHH B Hay4HBIX 0a3zax HUCTOYHUKOB
TaHHBIX?

20 | Ompenenure, Kakod Tun 3amaud Kolmw pemmaeTcss ¢ IOMOINBIO | HadvajabHas 3amada IIK-1

MporpaMMHOTO oOecredeHus: il cucTeM JudQepeHIrnaTbHbIX
YpaBHEHUH.
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