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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, Npopuib MaTemaTuka M KOMIIBIOTEpHbIE HAayKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu 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 KIIOYEBBIM ISl pa3pabOTKU aJrOpUTMOB U MPOTPAMMHBIX CPEJICTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YpaBHEHHI CIIOCOOCTBYET Pa3BUTHIO AaHAIMTHUYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PELICHHUIO
CJIO’KHBIX MEKAMCLUIUIMHAPHBIX 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
Martemartuka 1 KOMIIBIOTEPHBIE HAYKH W BXOJAUT B 00s3aTeNbHYIO YacTh bioka 1.

JuctumimHa (MOAYIb) U3ydaeTcs Ha 2 WM 3 Kypce B 3 WM 5 ceMecTpe Ha BBIOOD.

Hear  u3yyeHus: JMCHUIUIMHBI  (Moayhasi):  dopMupoBanme y  CTYACHTOB
(GyHAaMEHTaIbHBIX 3HAHUN M HAaBBIKOB pEIEHUs U aHaiau3a JudQepeHHaIbHbIX ypaBHEHUH,
HEOOXOIUMBIX JUIsl MOJAEIUPOBAHUS U UCCIIEOBAHMS JUHAMUUYECKUX IPOLIECCOB B PA3IUYHBIX
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;

— HAY4YMTbCS OCYLIECTBJISATh KPUTHUECKUW aHaiu3 U OOOCHOBBIBaTH BHIOOP METOJIOB
pelIeHus 11 KOHKPETHBIX TUIIOB YPaBHEHUM.

B pe3yabTare 0cBOCHUA IUCHUILIMHBI (MOAYJIfA) 00yYAKOIUMIACS T0JI5KEH:

3HamMb:

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

— (yHIaMEHTaJIbHbIE TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEILLIEHU;

— OCHOBHBIE€ aHAIUTUYECKUE U KaueCTBEHHbIE MeTO bl HcciaenoBanus O/lY;

— TEOPHUI0 YCTOMYMBOCTH PELIEHUN U METO/BI €€ aHAJIN3a;

— BaxkHenmmue npuinoxenus O/[Y B ecTeCTBEHHBIX HayKaX U TEXHUKE;

ymembo:

— onpeaensats Tin OJ1Y u BbIOMpaTh COOTBETCTBYIOLIUN METOJ] pEIICHHUS,;

— IPUMEHATH AHATUTUYECKHE METOBI JUIsl pElIEHUsI OCHOBHBIX KitaccoB O/1Y;

— HCCIEeN0BaTh KAYECTBEHHOE MOBEICHHUE PEIICHUH, BKIIFOYAsi BOIIPOCHl YCTOMYHMBOCTH;

— CTpOUTH (pa30BbIE MOPTPETHI U1l ABTOHOMHBIX CUCTEM,;

— HCHOJB30BaTh YHCIECHHBIE METO/bI I puOmmkénHoro pemenus OY;

— npuMeHATh Teoputo OY aiis pemenus NpruKiIagHbIX 3a/1a4,

enademp:

— MaTeMaTU4YecKUM  almapartoM TEeOpUH  OOBIKHOBEHHBIX  AM(PPEepeHIrnaTIbHbIX
YpaBHEHUH;
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— METOJaMH aHAJIUTHUYSCKOTO M KauecTBeHHOro anammsa O/1Y;

— HaBbIKaMU MTOCTPOEHUS MaTEMAaTUYECKUX MOJiesiel ¢ ucnoib3oBanuem O/1Y;
— TEXHUKOW UCCIICIOBAHUS YCTOMYMBOCTH TUHAMUYECKUX CUCTEM;

— OCHOBaMH YHUCJIEHHBIX MeTOJ0B pemeHus O1Y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIH U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHaAJIN3a
OCYIIECTBIISTH ITOUCK, nHpOopMaIy B 00IaCTH
KPUTHYECKAN aHaIINu3 U HCKYCCTBEHHOTO HHTEJIEKTa, OCHOBHEIE
cUHTe3 HH(popManuy, MPUHIUIBI KPUTHYECKOH OLIEHKH
MIPUMEHSATH CUCTEMHBIH HMCTOYHUKOB HH(POPMALINN U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB ISl pEIICHUS 3a/1a4,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITHH
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTH4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
pelaTh aKTyalbHbIE U KOMIIBIOTEPHOM MaTeMaTHKH, BKJIIOYast
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MIPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 0071aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaKKe HHTEPIPETUPOBATh U
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. NmeeT npakTuveckuii OmbIT pabOTHI HAJl
MPOEKTaMHU WU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y4acTHE B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJlbHbIE ¥ 3HAYMMBIE 3a1a4H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
001aCTH MaIIMHHOTO TaKXXe KIF0UEBbIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
1 MHTEPIPETaluu JaHHbBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmM3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U TCHICHLUH, a TAKXKe
MIPUMEHSTH METO/IbI CCIIEIOBAHUS IS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0yacTu MamMHHOTO 00yYeHus,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aJaHUsX, T1e ObUIH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITEIbHOCTH B 0€30MacHOCTH W IPUMEHEHHUSI
oOmactu UHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
HCKYCCTBEHHOTO TEXHOJIOTHH B MPO(eCCHOHATBHON
WHTEJUIEKTA, OMUPAsCh JeSITENIbHOCTH
Ha HH(POPMALMOHHYIO U IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
oubnmorpadudeckyro nH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIS
KYJIBTYPY, UCTIONB3YS TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
UHQOPMaIIOHHO- 3aja4 podeccHoHaIbHON
KOMMYHHKAalIHOHHBIE JeATeNbHOCTH, YINThIBas TpeOOBaHUS
TEXHOJIOTHH U nH(pOpPMaLMOHHON 0€30MacHOCTH
YUUTBIBast OCHOBHBIE IK-2.3. Nmeer ombiT paboThI ¢

TpeOoBaHU
WH(POPMAITMOHHOM
Oe3omacHocTH

UHQOPMAIMOHHBIMH PECypcaMu U
TEXHOJIOTHSMH B 00JIaCTH
HNCKYCCTBCHHOI'O MHTCIIJICKTA, BKIIFOYas
coOutto/IeHre HopM HH(OPMAIIMOHHON
0e3onmacHOCTH
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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
3aJaHusl,
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 CEeMHUHApy
KoddunmeHTamMu
7 TeopeTuueckne OCHOBBI 3 3 13 Jomamraue
3ajaHusl,
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
Ix3amen 6
Hmozo: 30 30 10 120
O6vem oucyuniunsvt (Mo0y/is) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns)
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HaumenoBanue pasgeJia Copeprxanue TMCHUILINHBI (MOYJIA) O TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 OCHOBHBIC TIOHATHS U Ob6mee onpenenenue auddepeHMaIbLHOTO ypaBHeHUs. HopMmabHbIi
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 Komm.
TeopeMma 0 IPOJOIKECHUN PEIIEHHSI
4 Jluneitabie muddepennnancapie | JIuneiinsie  muddepeHnManIbHBIE  ypaBHEHWS € TOCTOSTHHBIMH
YpaBHEHUS C MOCTOSHHBIMU ko3 puLmeHTaMH N-TO MOpsAAKA
ko uimeHTaMu N-To mopsAKa
5 Cucrembl TUHEHHBIX O01ee perieHre 0THOPOTHON CUCTEMBI. MaTpuyHast SKCIIOHEHTa 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 Bporckoro. @®opmyna Jlnysmins-OcTporpaackoro.
nepeMeHHBIMU KO3 dunrenTamMu | MeTos BapHaliii HOCTOSIHHBIX
7 TeopeTnueckre OCHOBBI Teopema 0 HENmpepbIBHON 3aBHCUMOCTH OT IapaMeTpa U HadaJbHBIX
ycioBuii. Teopema o muddepenmupyemMocTst 1O mapaMmeTrpy H
Ha4YaJIbHOMY YCIIOBHIO
8 ABTOHOMHBIE CUCTEMBI OcHoBHBIE cBoiicTBa (a3oBbIX TpaekTopHid. [lonokeHus paBHOBeCHit
I QepeHInaNbHbBIX YPaBHEHUH | JIMHEHHBIX CUCTEM Ha IuiockocTd. IlocTpoenue ¢a3oBbIX NOPTPETOB B
OKPECTHOCTU THMIIEPOOIMYECKHX OCOOBIX TOYEK MJsl HEeTUHEHHBIX
CHUCTEM Ha IJIOCKOCTH. Teopema O BBIIPAMIICHHH BEKTOPHOIO MOJIS.
IlepBble HHTErPAJIBI
9 OCHOBBI TEOPHH YCTOMUNBOCTH VYcroitunBocTs 10 JISMyHOBY M acCUMNTOTHYECKas YCTONYHMBOCTB.

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 MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. bopoBckux, A. B. luddepenunansupie ypaBHeHHS : yU€OHUK M TIPAKTUKYM JJIS BY30B /
A. B. boposckux, A. U. [lepoB. — 3-e u3., nepepad. u nom. — Mocksa : U3narensctBo FOpaiiT,
2025. — 568 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-21132-0. — Tekcr
ulekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/559423.

2. Mypatosa, T. B. luddepennuanbubie ypaBHEHUS : yYeOHUK 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.
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— 2-e u3a. — Mockaa : M3garensctBo FOpaiit, 2025. — 592 ¢. — (Bsicmiee oOpa3oBaHue). —
ISBN 978-5-534-21439-0. — Texkcr : snextponHslid // Obpa3oBarenbHas matdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/571419.

4. 3aiiues, B. ®. luddepenunanbable ypaBHEHUS] C YaCTHBIMHM MPOU3BOJHBIMH TIEPBOTO

nopsiika : ydeOHuK st By3oB / B. @. 3aiiues, A. JI. [lonsauH. — 2-¢ U34., UCTIP. U JIOM. —
Mocksa : M3narensctBo FOpaiit, 2025. — 413 ¢. — (Briciee o6pazoBanue). — ISBN 978-5-534-
02377-0. — Texkcr : snmektponHbIii / OOpa3oBarensHas 1uiardgopma 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 :
WznatenberBo FOpaiit, 2025. — 246 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-04898-8.
— Teker : osnextpoHHbii // OOpasoBarenpHas miatgopma IOpaiitr [caifir]. — URL:

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

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW MOATOTOBKM, MPAKTUUYECKOW U Hay4dHO-
UCCIIEIOBATEILCKON PabOT 00yJaroNMXCsl, MPEAYCMOTPEHHBIX YU€OHBIM IIITAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEMHMHApPCKOro (IPakTUYECKOro) THMA, TIPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmyxuBaHusl yueOHOTO 000pyaoBaHus. [loMemeHns: yKOMIUIEKTOBaHbI CIIEIIUATN3UPOBAHHOM
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUISL MCTIONBb30BaHMSI MHBAJIWJAMH M JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3]10pOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U 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
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecreyeHusl, COBPEMEHHble MpodeccuoHanbHble 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
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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 3aJaHMsi, KOHTPOJIbHbIE pPAa0OThl, a TaKKE pAa3JIMYHbIE BHJIBI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMe  MPaKTHYECKUX
pohecCHOHANBHBIX 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 WIECH, BBIBOJIBI W OOOOIICHWS JIEKIMH; BBIICISATH Ba)KHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuaie He YAaercs, cleAyeT chOopMyIHpoBaTh BOINPOC U 3a1aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpemojaBaTelisi, I/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlng ycrienmHoi MOoAroTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTBHCS C TEMOM
3aHATHUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO y4acTBOBaTh B
oOcyxnenuu. Taxke Moae3HO MOATOTOBUTH BOMPOCHI M UAEH Ul OOCYXICHHS, UYTO ITOMOXKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Ayoumopnas paboma — akTHUBHas paboTa CTYAEHTa HAa CEMUHApE, €ro OTBETHI Ha BOIIPOCHI
IPEernoIaBaTess U y4acTHe B AUCKYCCHHU.

Jns yCTIenHoro y4acTisl B CEMHHApE CTYICHTaM PEKOMEHTyeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXACHHUS, IPOYUTaTh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKAThCS B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIYMEHTHPYS HX.
[Ipu oTBeTax Ha BOMPOCH MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKHM M JIOTUYHBIM,
OIUpAasiCh Ha U3y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOICPKUBATH TUAJIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMU 33JaHUSMH BaXXHO BHHUMATEIBHO O3HAKOMHUTBHCA C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKU U OHJIAltH-pecypcChl, AJis 6ojee rIyOOKOro MOHUMAHUS TEMBI.

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

Llenp KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIHUAIBHBIC 3HAHUS TI0 OJTHOW WJIM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOIYJIS) U MIPOJEMOHCTPUPOBATH HABBIKK UX MPAKTHUYECKOTO MPUMEHEHUS.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YINIYOJEHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIS).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHU U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS IO TUCHHUIIHHE (MOAYJIIO)

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

OneHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4aromMXcs MO JUCIUIUIMHE (MOIYJIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMH, C(POPMUPOBAHHBIX O JUCLUIUIMHE.

Jns ouLeHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIOJIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TPaIULMOHHOMN
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

JecaTudannbuas IlaTubdannbHas O0mas xapakTepuCTHKA pe3yJabTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZIeHT MOJIHOCTBIO BIaJEET 3HAHHUAMM, HM3JI0XKEHHBIMH B
9 OTINYHO paboueii mporpamMme, U TITyOOKO OCMBICISAET AUCIUAILIHHY. OH
) OTINYHO CaMOCTOSITENIFHO W JIOTHYECKH MOCIIeI0BAaTeIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsS BHUMaHUE Ha HamOoJiee Ba)KHOM.
YMmeer aHanM3UpOBaTh, CPABHHBATh, KIACCU(QHIIUPOBATH,
0000maTh,  KOHKPETU3UPOBaTh U CHUCTEMaTH3HUPOBATh
W3yYCHHBIH MaTepuan, BbIACTSS KIIOUYEBblE MOMEHTHl |
YCTaHaBNMBas  NPUYMHHO-CIEICTBEHHBIE  CB3M.  YeTko

(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTAThI
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JdecaTudannbuas IlaTudannbHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

aHAJN30B U JPYTUX UCCIICIOBAHUMN, a TAKXKE PEIIACT CIOKHbBIC
3amayn. CTyIeHT XOpOIIO 3HAKOM C METOJaMHU HCCIIeIOBaHMUS,
HEOOXOJUMBIMHU JIJIsl TPAKTUYCCKOU JCSATCIBHOCTH, U yYMEET
CBSI3BIBATh TEOPETUYCCKHUE ACTCKTHI JUCIMILTUHBI (MOIYJIs) C
MIPaKTUIECKUMH 3a1adaMH.

7 Xoporto CryneHT oOmamaer 3HAHWAMH TpeIMeTa MOYTH B IMOIHOM
6 Xopomo o0BeMe paboueil MporpaMMbl M CAMOCTOSITEIIBHO, JTOTHYSCKU

MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHKE Ha HanOoJiee 3HAYMMbIX MOMeHTaxX. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATH,
0000mmaTh, KOHKPETH3UPOBATh MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCISAS €ro KIIOUCBBIC ACIEKTHl U
yCTaHABIUBAsI MPUYHHHO-CIICICTBEHHBIC CBSI3H.
DOopMynUpyeT CBOM OTBETBI, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBaHHUN, a TaKKe
pelaeT CIIOXKHBIE CUTYallMOHHbIC 3a7a4i. CTYJICHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
MPaKTUYCCKOW  JESITENbHOCTH, H  yYMEET  CBS3BIBATH
TEOPETHUYECKUE AaCHEKThl TpPEAMETa ¢ MPAKTUYCCKUMU

3aJa4aMu.
5 YnoenerBoputensHo| CTymeHT oOmamaeT Oa30BBIMHA 3HAHUSMH 110 IUCIUTUIAHE
4 Y 10BJIETBOPHUTETHHO (MOIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH IPH CAMOCTOSTEITBHBIX

OTBETax M HWCIOJB3YeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JIOMYCKAaeT OMMHOKH, KACAIOIINECS CyTH BOMTPOCOB.
CryneHT croco0eH pemnaTh TOJIBKO caMble MPOCTHIC 3a7a9u U
BJIaaccT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B

HCCIEIOBAHUA.
3 He cnan CryneHT He oBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
He cnan MpEeAMETY U HE MOXKET OTBETHTh Ha BOIPOCHI, JAXKE €CITH

Hec TTaH npenogaBaTeiib 3a1acT JOITIOJTHUTCIIbHBIC HaBOOAIINEC

BOTIPOCHI.

Juctunnuna (Moaynb) «J{uddepeniinanbapie ypaBHEHHUS» OIICHUBACTCS CIEAYIONIIM
obpazoM:

AKTHBHOCTH Bec Onucanue
Jlomaiiaue 3aganus 20% Habop 3ama4 o remam Henenu
Konrponbnas pabora 30% [TucemenHast pabora ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO

PEIINUTH 3a OTPAHUYCHHOC BpEMA

AynuropHas pabota 15% AKTHBHas paboTa CTyJeHTa Ha CEMHHAPE, ET0 OTBETHI Ha
BOIPOCHI IIPETIOIaBATENS U YIaCTHE B IUCKYCCUHI

DK3aMeH 35% [MucbmeHHast WM ycTHast padoTa HaJl 3aJaHUueM,
HalpaBJIeHHBIM Ha IPOBEPKY NOIYYCHHBIX 3HAHUI 1
HAaBBIKOB T10 AUCIHUILIAHE (MOJIYIIIO)

Hrorosass ouenka no aucuuiuiude (moayiw) «JIuddepeHunanbHble ypaBHEHHS»
BbIcTaBjsieTcss Mo Gopmyae: «0,2X cpemHee 3a momamHue 3amaHus + 0,3 X cpemHee 3a
KOHTpoJbHbIE padoTs! + 0,15 X aynutopHas padora + 0,35 X 3a sx3aMeH».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS
Jomamnee 3ananue: OcHOBbI U MeTOAbI pemienus Q1Y

1. Knaccudunupyiite clenyromue yYpaBHEHUSA 1o HOPSIAKY 51 THUILY:
a) y'+3y=sinx

b) y"+y=0

0) y'=y*
2. Pemmmrte ypaBHeHHE Y'=3y aHAIUTHYECKH C HayanbHbIM yciioBueM Y(0)=2.
3. Haiigure obmee pemenne ypasaeHus y' '—4y'+4y=0.

4. HWcnonmp3ys Merox  OJinepa, mnpuOMmKeHHO  pemmrte 3amauy  Komm g
ypaBuenus y'=y—x, Y(0)=1 na unrepsaie [0,1]c mrarom 0.2.

5. CpaBHUTE MOTYYCHHBIC YHCICHHBIC PEIICHUS C aHATMTHYCCKAM PELICHUEM U3 3aIaHus 2,
clenaiTe BBIBOIBI O TOYHOCTH METO/IA.

JomamHee 3a1anue: JInHeliHbIe ypaBHEHUS U CHCTEMbI

1. Haiigute obuiee pemenue ypaBHeHnus y''+2y'+y=0.
2. Pemmre cucremy nuneitnbix OY:

~

T =2z+y

~

Yy =-—z+4y

3. IlpencraBpre cucremy W3 3agaHus 2 B MaTpu4HOM (opMe m HaiinuTe cOOCTBEHHBIE

3HAYEHHS MaTPULBI KO3 HHUINEHTOB.

Hcrnonb3yst METO/I BapUaIliK TIOCTOSIHHBIX, PEIIUTE YpaBHEHHE y'+y=e*.

5. OObscHUTE, KaK JTUHEWHOCTh YPAaBHEHUH YNPOILAET MPOLECC HAXOXKJIECHHUs peleHUH 1Mo
CPaBHEHHIO C HEJIMHEHHBIMH CITyqasMHU.

&

Jomamnee 3axanne: KauyecrBeHHas TeOpusi H yCTOHYMBOCTD pelICHU I

1. Tloctpoiite ha30BbIil HOPTPET CUCTEMBI:

r =Y
y = —x

N

Onpenaenure yctonunBocTh paBHoBecHOM ToukH (0,0) 1t cucteMsr U3 3aganus 1.

3. Paccmorpure ypaBHenue y'=y(1—y). Haiinute TOouku paBHOBeCHs M HCCIEAYHTE HX
YCTONYUBOCTb.

4. O6bACHUTE NOHATHE OU(pYPKAIMH HA MPUMEPE YPaBHEHHUS y'=Ty—y>, T/ie I'T — HapaMmerp.

[TpuBenuTe npumMep AMHAMUYECKON CUCTEMBI ¢ OMdypKaluel U ONMUIIUTE e€ MOBEACHHE

IIPY U3MEHEHUHU ITapaMeTpa.

o

IIpuMepHBbIe 3a]aHUA 110 KOHTPOJILHOI padore

1. Haiigute ob1iee perieHre ypaBHEHUs BTOPOTO MOPSIKA:
y"=3y'+2y=0.

2. PemnTte HEOTHOPOIHOE YpaBHEHHE:
y"+y=cosx.

3. 3amummure cuctemy AByX JuHeWHbIX O/lY B MaTpuuHOi Gopme:
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o

o

10.

/

T =4z + vy,
y = 2z + 3y.

Haiinute coOcTBEeHHBIE 3HAUSHHSI U COOCTBEHHBIE BEKTOPHI MATPHIIBI KO PHUIIEHTOB
CHCTEMBI U3 3a7aHus 3.
Pemmre cucremy u3 3aganus 3, UCMOJNIB3YSI METOJI AUArOHAIM3ALUN MATPHULIBL.
[TpumenuTe MeTOA BapHalluy MOCTOSTHHBIX JJISl PEIIEHUS] YPABHEHUS:
y'+2y=e*.
PaccmoTtpuTe cucremy:

z' = 3z + 4y,

y' = —4dx + 3y.

[TocTpotiTe (ha30BBIi MOPTPET CUCTEMBI U3 3a1aHHS 7.

Onpenenure TUI U YCTOMYMBOCTh PABHOBECHOM TOUKM CUCTEMBI U3 3a7aHusl 7.
OO0bsicHuTe, TOYEMY METOJT COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB SIBISICTCS
3¢ (eKTHBHBIM /IS pemieHus cucteM JTHHEHHBIX O/lY ¢ TOCTOSHHBIMU
koa(urmeHTamu.

HpI/IMeprIﬁ CIIMCOK BOITIPOCOB AJIA MOATOTOBKHA K CEMUHAPY

1. OcHoBbl 1 MeTOABI pemienust OY

1.

Noabkown

Kakue cymiecTByroT Kiaccupukanuu OOBIKHOBEHHBIX AH(QepeHInanbHbIX ypaBHEHHH
ony)?

B uem oTnune ypaBHEHUI epBOro U BTOPOIro nopsijaka’?

Yro Takoe auHelHoe U HenuHerHoe O/1Y? [IpuBeaute npumepsl.

Kakue meronp! ananutuueckoro pemenuss OJlY Bam uzBectHbl?

Kak pemiaercsa ypaBHEeHUE ¢ pa3ae/sIlOLIMMUCA IEPEMEHHBIMU?

UYro Takoe 3agavya Kommu mis OJ[Y?

Kakue uncnennsie metronsl pemienuss OY Bbl 3Haere? B uem ocoOeHHOCTH MeToAa
Ditnepa?

Kakue mpenmylnectBa M HENOCTaTKH HMMEIOT YHMCIEHHBIE METOABI 10 CPAaBHEHUIO C
aAHATTUTUYECKUMU?

2. J/InHelHbIe yPABHEHHUS W CHCTEMbI

9.

10.
11.
12.
13.
14.

15.
16.

Uro takoe nuHeHoe quddepeHnaIbHOe YpaBHEHHE C TOCTOSIHHBIMU KO3 puIirieHTamMu?
Kak naiitu oOmiee pemienue ogHopoaHoro auHeHoro OJY BToporo nopsiaka?

Urto Takoe XapaKTepUCTHUECKOE YpaBHEHUE U KaK OHO MCIIONb3yeTcs?

Kak pemars HEOTHOPOAHBIE INHENHBIE YPAaBHEHUSA?

Kak 3ammcars cucremy nuneinsix O/[Y B Mmatpuunoit popme?

Yro Takoe coOCTBEHHBIE 3HAUEHUS U COOCTBEHHbIE BEKTOPHI MAaTPULbI KOA((UIIMEHTOB
cUCTeMBI?

Kak meron quaroHanu3anyy oMoraeT pemarb CUCTeMbI JINHEHHBIX OZ[Y?

B uem cyTh MeTO1a Bapralluy OCTOSIHHBIX JUISl pEIICHNUS HEOTHOPOAHBIX CUCTEM?

3. KauecTBeHHasl TeOpHs U YCTOMYHBOCTH PellICHU

17.
18.
19.
20.
21.
22.
23.
24.

Yro Takoe (a30BbIi MOPTPET U KaK €ro CTPOUTD ISl CUCTEM JIBYX YPaBHEHH?

Kakue TuIbl paBHOBECHBIX TOUYEK CYIIECTBYIOT (y37Ibl, ce/ia, POKYCHI U T.11.)?

Kaxk onpenenuts ycTONYMBOCTh PABHOBECHON TOUKH?

Yo Takoe acCUMNTOTUYECKAs] YCTOMUUBOCTb?

Kakwne meToas! ncciienoBanus yCTOMYMBOCTH BbI 3HaeTE?

Yro Takoe OMdypkanus B AMHAMHUYECKUX CUCTeMax?

[TpuBenute npumep OUdypKay U ONUIINUTE €€ MTOBEICHHE.

Kak xauecTBeHHBIN aHaIM3 MOMOTaeT MOHATh MOBEJACHNE PELICHUH 0e3 SIBHOTO PELIeHHUs
ypaBHEHUI?
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4. PacuuMpeHHbIe TeMbI M MPUJI0KEHUS

25. Kake OCHOBHBIE METO/bl aHAM3a HEIMHEHHBIX AU(QepeHInaNbHbIX YPaBHEHUH BB

3gaete?

26. Kak Mmonenupyrotcs peanbHble poreccsl ¢ momouibio O/1Y? Ipusenure npumep.
27. B yeM 0cOOEHHOCTH YUCIIEHHBIX METOJIOB U1l HETMHEWHBIX CUCTEM?
28. Kakue nmporpaMMHBbI€ CpEICTBAa MPUMEHSIOTCS Ui petenus u ananuza OY?

29. Kak MeTo/1bl YUCIIEHHOTO HHTETPUPOBAHUS aJaITUPYIOTCS Ul CII0KHBIX MOJeNei?

30. Kakue coBpeMeHHBbIE HANpaBICHUS HCCIEAOBaHUNH B obOnactu auddepeHnnanibHbIX

ypaBHEHUH BaM U3BECTHBI?

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

No 3ananue OtBer Kommnerenuus

n/n

1 Omnpenenute nopsaok AuddepeHnanbHOro ypapaeHus y'™ + 2y" + 3 OIIK-1
y =0.

2 Kaxoii Tun nmeet muddepeHnnanbHoe ypaBHEHHE TIEPBOTO C pa3IeNsFOIIMMUCS OIIK-1
nopsakay' =x +y? IIEPEMEHHBIMU

3 VkaxuTte  TEopemy,  YTBEPXKIAIOLIYI0  CYUIECTBOBAHUE U teopeMma [Iukapa- OIIK-1
SIMHCTBEHHOCTh penreHns 3aaadn Ko s ypaBHeHus y' = (X, y). Jluapenéda

4 Haiigure oOmee pemieHue IMHEHHOro oaHOpoaHOro ypasHenus | Yy = C1cos(2X) + OIIK-1
BTOPOTO TIOPSAIKA C TOCTOSHHBIME K03 durpentamu y" + 4y = 0. C2sin(2x)

5 Onpenenure pa3MepHOCTh (yHIAMEHTAIHHOW CHCTEMBI pElICHUN 2 YK-1
JUIE  CHUCTeMBbl JIMHEWHBIX YpaBHEHHWH TEpPBOTO TMOpsIKa C
MMOCTOSTHHBIMU K03 prummeHTamu pa3mepa 2x2.

6 Kakoit MeTon ucnons3yeTcs sl HAXOXKACHHUS YacTHOI'O PELICHUS Bapualuu YK-1
HEOJHOPOIHOW CHCTEMbl JMHEHHBIX YpPaBHEHUI € MOCTOSHHBIMH MOCTOSIHHBIX /
kodpdunmenramu? HeompeAeIEHHBIX

KO3 OHUITMEHTOB

7 YKaxuTe ycinoBHe, MpU KOTOPOM ONPEAEITUTENs BpOHCKOro s | pelleHus JINHEHHO YK-1
(yHIaMEHTaIbHON CUCTEMBI PEIICHHUI PaBeH HYIIIO. 3aBHCUMBI

8 Omnpenenure TUM 0cOOOW TOYKM JUIS aBTOHOMHON CHCTEMBI Ha y3en YK-1
IDIOCKOCTH X' =X +y, y' =-X + Y.

9 Kak HasbiBaeTcs QyHKOMS, HcIonb3yeMas Ui uccnenoBaHus | (ynkuus JlsmyHoBa YK-2
ycToiuuBocTH 1o JIssmyHoBy?

10 | Ykaxute TeopeMy, MO3BOJISIONIYIO UCCIICIOBATh YCTOMYMBOCTh 10 | Teopema JlsmyHoBa YK-2
TIEPBOMY NMPHUOIIKEHHUIO. 00 yCTOHYHMBOCTH

11 | Kakoif Tun ycTOWYMBOCTH O3HAYaeT, YTO PELICHWE CTPEMHUTCS K | aCHUMOTOTHYECKas YK-2
HYJIO npu t — o0? YCTOMUYUBOCTh

12 | Ompenenute MopsiIoK T epeHIInanIbLHOTO ypaBHEHUS, 2 YK-2
OIMCHIBAIOIIETO KOoJieOaHusl MasgTHUKA (YIPOIIEHHAs MOJICIIB).

13 | Haiinure yacTHOe pemieHne ypaBHeHUs y' = 2X + 1 ¢ HavaabHBIM y=x"2+x+1 [IK-1
ycaoBueM y(0) = 1.

14 | Kak cBsa3ansl guddepeHnuanbHble  ypaBHEHHUS C  METOJaMu OIUCBIBAOT [K-1
ONTUMH3AIMN B MAIIUHHOM OOYYEHUH, TAKUMH KaK TPaJMEHTHBIA | TPAaeKTOPHH CITyCcKa
cmyck?

15 | Vkaxwure, Kak TeopemMa O HENPEPHIBHOW 3aBUCUMOCTH PELICHUI JUIsl OLEHKH [K-1
HCTIONB3YETCs B aHAIN3€ MOZEJIeH MallMHHOTO 00yYeHus!. YYBCTBHTEJIBHOCTH K

WU3MEHECHUSM
apaMeTpoB

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

17 | Kakoit UHCTPYMEHT uHpopmanmoHHo-koMmyHuKamoHueix | MATLAB / Python [K-2
TEXHOJOTHH  WCHOJB3yeTCs AN YWUCIEHHOTO  PEIIeHUs

JddepeHInanbHbIX YPaBHEHUH?
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18 | VYkaxure mnpuHOMO HHOOPMAIIMOHHOM  O€30MacHOCTH  NpHU 3aluTa JaHHBIX [K-2
UCTIONIb30BAaHWM  OHJIAMH-PECYpCOB ISl pEIIeHMs 337ad 110
JrddepeHInaTbHBIM YPaBHEHHSIM.

19 | Kak mnpumensiercs OubOnuorpaduueckas KyJlbTypa OpU TOHCKE LUTUPOBaHUE [K-2
pemeHnit  muddepeHInanbHbBIX ypaBHEHWH B HaydHBIX 0azax HCTOYHHKOB
TaHHBIX?

20 | Ompenenute, kakod Tun 3agaun Komm pemaeTcs ¢ MOMOIIBIO | HavyalbHas 3agada [K-2

mporpaMMHOro obecredeHusi Uil cuUcTeM JuQQepeHIruaTbHbIX
YpaBHEHUH.
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