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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, Npoduiab VICKycCTBEHHBIH MHTEIUIEKT, YTBEPXKAECHHBIH NPHUKA30M
MunucTepcTBa HayKH U BbIcIero oopasoanus Poccuiickoit deneparmu Ne 807 ot 23.08.2017
roja.

Nzyuenne nuctummiuasl (Moaynsi) «/luddepenHnmanbapie ypaBHEHHS» 00ecreuuBaeT
MaTeMaTHYECKyI0 OCHOBY JJIi MIOHUMAaHUS M OMMCAHUs IMPOLECCOB MU3MEHEHUS 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 PAa3BUTHIO aHAIWTHYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PEUICHHUIO
CJIO’KHBIX MEXAUCLIUIIMHAPHBIX 3a]1a4.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
HckyccTBeHHBIH MHTEUNIEKT W BXOJIUT B BapuaTuBHyl0 uacTh bioka 1, dopmupyemyro
Y4aCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHH.

Juctunnuna (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wim 7 cemecTpe Ha BBIOOD.
JocTyrHa K M3y4EHUIO MOCJE YCHEIIHOTO OCBOCHHUS JUCIUIUIMH (Moayiel): «MaTeMaTH4ecKuii
aHanu3» u «JIunelinas anredpa» wim «OCHOBBI MATEMaTHYECKOTO aHAIM3a M TMHEWHOU anreOpbI».

Heab  w3yyeHus: JMCHUIUIMHBI  (Moayhasi):  QopMupoBaHMe y  CTYACHTOB
(GyHIaMEHTaJIbHbIX 3HAaHUN M HAaBBIKOB PELICHUS M aHanu3a JuddepeHralbHbIX ypaBHEHUH,
HEOOXOIUMBIX Ui MOJEIMPOBAHUS U MCCIEOBAHUS JTUHAMUYECKHX IPOLECCOB B PAa3TUYHBIX
00JacTsIX HayKH U TEXHUKHU.

3agaun u3y4eHust JMCHUILIMHBI (MOIYJIS):

— OCBOUTbH OCHOBHBIE TUIBI U KiaccUpUKAMKU TUPPEpEeHINATbHBIX YPaBHEHUH U UX
PELIEHHUI;

— HayuyuTbCid  aHANU3UpoBaTb W (QOpPMYIUpOBaTh  3aJaud, CBOAsAIIMECS K
muddepeHIMaNbHBIM YPaBHEHUSAM, PEIIaTh pa3InyHble IPUKIIAJHbIE 33]1a4H;

— Hay4yuTbcs (OpPMYIUpPOBAaTH U peliaTh 3aJadyd, MOJACIUPYEMBIX C IOMOUIbIO
Qg depeHMaIbHbIX YpaBHEHUH, B paMKaX MEKIUCIUIUIMHAPHBIX UCCIIEIOBAHUM;

— HAy4YUTbCS OCYILECTBJIATH KPUTUYECKHH aHaIW3 W OOOCHOBBIBATH BBIOOP METOJIOB
pelIeHus JUisi KOHKPETHBIX TUIIOB ypaBHEHUH.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH

3Hamy:

— OCHOBHBIE THUIIBI OOBIKHOBEHHBIX JupdepeHnmanbubix ypaBHeHud (OY) u ux
KJIaccU(UKAIUIO

— (yHIamMeHTaIbHbIE TEOPEMBI CYIIECTBOBAHUS M €JUHCTBEHHOCTH PEIlICHHIA

— OCHOBHBIE AaHAINTUYECKUE U KaUECTBEHHBIE METO/IbI HccinenoBanus OY

— TEOPUI0 YCTOMYMBOCTH PELIEHUN U METOBI €€ aHaIn3a

— BaxHenmue npuinoxenus O/[Y B eCTECTBEHHBIX HAYKaX U TEXHUKE

ymemo:

— onpeaenats Tl O/1Y u BBIOMpaTh COOTBETCTBYIOIIUN METO/T PELICHHUS

— TMPUMEHATh AHAIMTUYECKUE METO/IbI ISl pELIEHHsI OCHOBHBIX KitaccoB OJ[Y

— HCCIEN0BaTh KAYECTBEHHOE MIOBEACHUE PELICHUN, BKIIF0Yasi BOIIPOCHl YCTOMYUBOCTH

— CTpOUTH (ha30BbIe HOPTPETHI TSI aBBTOHOMHBIX CUCTEM

— HCHOJB30BaTh YUCICHHBIE METOABI U puOmkEHHoro pemenus OY

— npumeHaTh Teoputo OJ1Y 1is penieHrst npuKIaIHbIX 33724
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enademp:

— MAaTeMaTU4eCKUM allapaToM TeOpuu OObIKHOBEHHBIX AU (hepeHInalIbHbIX ypaBHEHUN
— METOJIaMH aHAJIMTHYECKOT0 M KauyecTBeHHOTro aHanu3a OJ1Y

— HaBBIKaMM IIOCTPOEHUS MaTEMaTU4YECKUX MOJieNel ¢ ncnosib3oBanueM OY

— TEXHUKOH MCCIIEA0BaHUs YCTOMUNBOCTH TNHAMUYECKUX CUCTEM

— OCHOBaMH UMCIIEHHBIX MeTOJ10B peienust OY
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCIHHILIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII 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 pEIIeHHUs PEJeBaHTHOCTH.
IIOCTAaBJICHHBIX 32724 VK-1.2. YMeeT KpUTHUIECKU OIICHUBATh
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
MIOJTy9YeHHOU MH(pOpMAIHH
YK-2. CriocobeH onpeaensTh YK-2.1. 3HaeT AeCTBYIOIINE IPABOBEIE HOPMBI,
KpYT 33]]a4 B paMKax PETYIUPYIOIIHE IS TEILHOCTD 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
HOpMax | pecypcax B peajbHbIX
CUTYyalUsX, pa3pabOTKU U peaTn3anin
pelIeH i 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
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
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
(dhopMynHupoBaTh MaTEMaTHIECCKHE
3a/1a4¥, IPUMEHATH COOTBETCTBYIOIINE
METO/IbI ¥ AIITOPUTMBI JIJISl KX PEIIeHHUS,
a TaKKe UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JOCTYIHOH opme

OIIK-1.3. NmeeT npakTuveckuii OmbIT pabOTHI HAJl
MPOEKTaMHU WU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETaluH JaHHBIX
[K-1.2. YMeeT MpoBOAUTh CUCTEMATHIECKHIA
aHanmM3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0yacTu MamMHHOTO 00yYeHus,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHON U
TUTIOBBIE 33/1a91 oubrorpaduyeckoil KyIbTypsl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITEIbHOCTH B 0€30MacHOCTH W IPUMEHEHHUSI
obmactu nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
HCKYCCTBEHHOTO TEXHOJIOTHH B TPO(ECCHOHAITBLHOM
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
KOMMYHHKAIIIOHHBIE JeATeNbHOCTH, YINThIBas TpeOOBaHUS
TEXHOJIOTHH U nHpOpPMaLMOHHON 0€30MacHOCTH
YYUTHIBast OCHOBHBIE IK-2.3. Nwmeet ombIT paboThI €

TpeOoBaHUS
MH(QOPMAITIOHHON
Oe3omacHocTH

WHPOPMALMOHHBIMU PECypcamMu U
TEXHOJIOTHSIMU B 00J1acTH
HNCKYCCTBCHHOI'O MHTCIIJICKTA, BKIIFOYas
coOutto/IeHre HopM HH(OPMAIIMOHHON
0e3onmacHOCTH
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3. Temaruueckuii njiax

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
opsIIKa ceMUuHapy
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 3aaHMs,
YpaBHEHUI IEPBOTO IToaroroBka 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 ABTOHOMHEIE CHCTEMBI 3 3 13 Jlomaninue
i depeHInaTbHbIX 3a/1aHusl,
YpaBHEHUH IToaroroBka k
ceMuHapy
9 OCHOBBI TEOpPUH 3 3 13 Homarninue
YCTOHYUBOCTHU 3aJlaHHUS,
[MoaroroBka k
ceMuHapy
IK3amen 6
Hmozo: 30 30 10 120
O6vem oucyuniunsvt (Mo0y/is) 190
(8 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 TOCTOSHHBIMU 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 QepeHInaNbHBIX YPaBHEHUH | JIMHEHHBIX CUCTEM Ha IuiockocTH. IlocTpoenue ¢a3oBbIX NOPTPETOB B
OKPECTHOCTH THIEPOOIMYECKHX OCOOBIX TOYEK JMJsl HEeTUHEHHBIX
CHUCTEM Ha IJIOCKOCTH. Teopema O BBIIPAMIICHHH BEKTOPHOTO 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.

OcHosnas numepamypa:

1. boposckux, A. B. luddepennunanbupie ypaBHEeHUS | YU€OHUK U IPAKTUKYM IS 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 : anekTpoHHbli // O6pa3oBatenbHas miardGopma 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 : snextpoHHbIi // OOpa3oBarenbHas matdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/571419.

4. 3aiiues, B. ®. [ludpdepenunanbable ypaBHEHUS] C YaCTHBIMH TPOU3BOJHBIMH 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 s 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 minatgopma IOpaiitr [caiit]. — 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 MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEILCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MOMEIICHUS Il CAMOCTOATENBHOM paboThl M MOMEIIECHUS Il XpaHEHUS U NMPO(UITAKTUYECKOTO
o0city’)kuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUaIN3UPOBAHHOM
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MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul MpPEeACTaBICHUs y4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHMATU3UPOBAHHBIM 000pYyI0BaHHUEM, BKJIIOYAs! IEMOHCTPAIIMOHHOE 000py/JOBaHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCHOJb30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CpEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHclie 3JCKTPOHHBIM OHONIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IPO(EeCCHOHAIBHBIM 0Oa3am
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. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | 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

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPU  OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmue 110 IIpoussoacreo JInuen3uoHHoe / cB0OGOIHO

pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:

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

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

IIporpammHoe obecneyeHne Uisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:

Toggle app | 3apy6exHoe | cBoGOIHO pacmpocTpanseMoe

CucTeMbl YHPaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
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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) | sapyGesxHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konuposanusi (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 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

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. MeToanueckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (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
npernoiaBaTeseM yaeOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCsi BECTH KOHCHEKT JIEKLHUi: KpPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, 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 Gopma y4eOHOI eATeNbHOCTH, MPOBOUMAs B YIeOHOM 3aBEACHHUH IO]
PYKOBOJICTBOM TIPETOJiaBarelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATHA U OCHOBHBIMH MaTepuaiaMH, YTOObl MMETh BO3MOXHOCTh aKTHBHO y4acTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU TSl OOCYKIEHUS, YTO MTOMOKET
r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Ayoumopnas paboma — akTHBHas paboTa CTy/IEHTa HAa CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
IPEeroJIaBaTess U y4acTHe B IUCKYCCHU.

JIns ycTIenHoro y4acTusi B CEMHHApE CTyJCHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXACHHUS, IPOYUTaTh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh 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 00CYXKAECHUE 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(pOopMalnK, BKII0Yas yaeOHUKH U OHJIAalH-PeCcypChl, AJi 0oJee rTy0OOKOro MOHUMAaHUSI 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 BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIIs).

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, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS IO TUCHHUIIHHE (MOAYJIIO)

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

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

IIpome:xyTouHasi arrecTalusi 1O AUCLUUIUIMHE (MOZYJIO) OCYLIECTBIseTCd B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMH, C(POPMUPOBAHHBIX O JUCLUIUIMHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
WCIIONIB3YETCS JIeCATHOATbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATUOATITFHON MIKAJIOHN CIEAYIONUM 00pa3oM:

JecaTudannbuas IlaTubdannbHas O0mas xapakTepuCcTHKA pe3yJIbTaTa 00y4eHusl 1Mo
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  CHUCTEMaTH3UPOBATh
W3yYCHHBIH MaTepuan, BBIACTAS KIIOUYEeBbIlE MOMEHTHI |
yCTaHaB/IUBas  [PUYMHHO-CIICACTBEHHbIE  CBs3U.  YeTko

(opMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3yIbTAThI
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHUIJInHe (MOIYJIIO)

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

MIOCJIC/IOBATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BOIIPOCHI,
aKUEHTHPYS BHUMaHUE Ha HanOoJiee 3HaYnMbIX MOMeHTax. OH
yMeeT aHaJIM3UpOBaTh, CPaBHUBATh, KIACCH(PHUIMPOBATD,
0000maTh, KOHKPETH3HPOBaTh W  CHCTEMaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBJINBas MPUYUHHO-CIICICTBEHHbIE CBSI3H.
DOopMynUpyeT CBOM OTBETBI, YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl aHaJIM30B M JPYTHX HWCCICAOBaHUH, a TaKkKe
pelIaeT CIIOXKHbIE CHTyallMOHHBIe 3amaud. CTyIEHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
NPaKTHYECKOW  NEeSATENbHOCTH, M yMEET  CBS3HIBAThH
TEOPETUYECKUE AacMeKThl MpeAMeTa C MPaKTHYECKHUMHU

3aJja4aMu.
5 YnoenerBoputensHo| CTymeHT oOmamaeT Oa30BBIMHA 3HAHUSMH 110 IUCIUTUIAHE
4 YV 10B1€TBOpHTENBHO | (MOYJIIO), HO HCIBITHIBAET TPYAHOCTH TIPH CAMOCTOATENBHBIX

OTBETax W HWCIOJb3YeT HETO4Hble (OPMYIHPOBKUA. B xone
OTBETOB OH JIOMYCKAET OMHOKH, KACAIOIINECS CYTH BOITPOCOB.
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.

Juctunnuza (Moaynb) «J{uddepeniinanbapie ypaBHEHHUS» OIICHUBACTCS CIEAYIOITIM
obpazomM:

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)

HroroBass omenka no aucuuiuiude (moayiw) «JAuddepeHunanbHble ypaBHEHHS»
BbIcTaBJsieTcsi Mo GopmyJie: «0,2X cpennee 3a nmomamtHue 3amanms + 0,3 X cpemHee 3a
KOHTpoJbHBIE padoTs! + 0,15 X aynutopnas 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. Pemmrte ypaBHeHHE Y'=3y aHAIUTHYECKH C HayanbHbIM ycioBueM 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 aHATTMTHYCCKAM PEIICHUEM U3 3aIaHus 2,
clienaiTe 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. IlpencraBpTe cucreMy W3 3agaHus 2 B MaTpu4HOM (opme m HaiinuTe cOOCTBEHHBIE

3Ha4YeHUs MaTPUIIbl KO3((PUIIEHTOB.

Hcnonb3ys MeTo]1 BApHALlMK MTOCTOSHHBIX, PEIINTE YpaBHeHUE y'+y=¢*.

5. OObscHUTE, KaK JTUHEWHOCTh YPAaBHEHUH YNPOILAET MPOLECC HAXOXKJIECHHUs peleHUH 1Mo
CPaBHEHUIO C HEJIMHEWHBIMU CITy4YasiMU.

B

Jomamnee 3axanne: KauyecrBeHHas Teopusi H yCTOHYMBOCTD PelICHU I

1. Tloctpoiite ha30BbIil HOPTPET CUCTEMBI:

r =Y
y = —x

no

Onpenaenure yctoWunBocTh paBHoBecHOM TouKH (0,0) 1t cucteMsl U3 3aganus 1.

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

4. O6bACHUTE NOHATHE OU(pYPKAIMH HA IPUMEPE YPAaBHEHHUS y'=ry—y>, T/ie I'T — MapaMmerTp.

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

IIPYM U3MEHEHUH [1apaMeTpa.

o

IIpuMepHBbIe 3a]aHUA 110 KOHTPOJILHOI padore

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

2. PemuTe HEOTHOPOIHOE YPAaBHEHHE:
y'+y=cosx.

3. Bamummure cuctemy AByX JmHeWHbIX O/1Y 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 MeTO BapHalluy IOCTOSTHHBIX AJIS PEIIEHUS YPaBHEHUS:
y+2y=e ™.
PaccmoTtpuTe cucremy:

z' = 3z + 4y,

y' = —4dx + 3y.

[TocTpotiTe (ha30BBIi MOPTPET CUCTEMBI U3 3a1aHHS 7.

Onpenenure TUI U YCTOMYMBOCTh PAaBHOBECHOM TOUKM CHUCTEMBI U3 3a7aHusl 7.
OO0bsicHUTe, TOYEMY METOJT COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB SIBISIETCS
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 KiaccupuKkanuu OOBIKHOBEHHBIX AH(QepeHInanbHbIX YpaBHEHHHA
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 pemaercst ypaBHEHHUE C pa3IeNsIOIIMMUCS IEPEMEHHBIMU?

UYro Takoe 3agavya Komm mis OJY?

Kakue umncnennsie meroas! pemenus OJ[Y Bbl 3Haere? B yem 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 nuHeiHoe quddepeHInaIbHOe YpaBHEHHE C TOCTOSSHHBIMU K03 uirenTamMu?
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 3HAUYEHUS M COOCTBEHHbBIE BEKTOPHI MATPHIIbI KOI((UIIMEHTOB
CUCTEMBI?

Kak meron quaroHanu3anyy OMoOraeT pemarb CUCTEMbI JINHEHHBIX OZ[Y?

B 4yem cyTh MeTOa Bapuanuu MOCTOSIHHBIX JUIsl PEIICHUS HEOTHOPOAHBIX CUCTEM?

3. KauecTBeHHas1 TeOpUs U YCTONYMBOCTD pelIeHUit

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

Yro Takoe (a30BbIi MOPTPET U KaK €ro CTPOUTH JUIS CUCTEM JIBYX YpPaBHEHU?

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

Kaxk onpenenuts ycTONYMBOCTh PABHOBECHON TOUKH?

Yo Takoe acCUMNTOTUYECKAs] YCTOMUUBOCTb?

Kakwne meToas! ucciienoBanusi yCTOWYMBOCTH BbI 3HAeTE?

Yro Takoe OMdypkanus B AMHAMHUYECKUX CUCTeMax?

[TpuBenute npumep OUdypKay U ONUIINUTE €€ MTOBEICHHE.

Kak xauecTBeHHBIN aHaIM3 MOMOTAET MOHATH NOBEIACHNE PELICHUI 0€3 IBHOTO PELICHHUs
ypaBHEHUI?
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4. PacuuMpeHHbIe TeMbI M MPUJI0KEHUS

25. Kakre OCHOBHBIE METO/bl aHATW3a HEIMHEHHBIX AU(QepeHInanbHbIX YpaBHEHHH BBI

3gaete?

26. Kak Mmonenupyrotcs peanbHble poreccsl ¢ momouibio O/1Y? Ipusenure npumep.
27. B yeM 0cOOEHHOCTH YUCIIEHHBIX METOJIOB U1l HETMHEWHBIX CUCTEM?
28. Kakue nmporpaMMHBbI€ CpeACTBA IPUMEHSIIOTCS JUIsl peteHus 1 ananuza OY?

29. Kak MeTo/bl 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 Onpenenure nopsinok auddepenipansHoro ypagaenus 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
HEOJHOPOIHONW CHCTEMbI JMHEHHBIX YPaBHEHUH C TOCTOSHHBIMH MOCTOSIHHBIX /
kodpPunmenramu? HeoTpeIeaEHHbIX

KO3 OUITMEHTOB

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
MEPBOMY MPHUOIHMKECHHUIO. 00 yCTOHYHMBOCTH

11 | Kakoif Tun ycTOWYMBOCTH O3HAYaeT, YTO PELICHWE CTPEMHUTCS K | aCHUMOTOTHYECKas YK-2
HYJIIO ITpH t — 07 YCTOHYHUBOCTb

12 | Ompenenute MOpSIOK T PepeHIInaTEHOTO ypaBHEHUS, 2 YK-2
OIMCHIBAIOIIETO KoeOaHusi MasgTHHKA (YIPOIIEHHAS MOJIETIb).

13 | Haiiaute yacTHOE pemieHue ypaBHeHHs y' = 2X + | ¢ HayaIbHBIM y=x"2+x+1 [K-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
MOJICJIUPYIOIIETO TUHAMUKY HEMPOHHOH ceTH (YIPOIIEHHO).

17 | Kakoii WHCTPYMEHT HH(GOPMAaITHOHHO-KOMMYHHKAIMOHHEX | MATLAB / Python IK-2
TEXHOJIOTUM  MCIOJNB3yeTCsl Il YUCJIEHHOIO  pEIICHUs

JrddepeHInanbHbIX YpaBHEHUH?
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18 | VYkaxure mnpuHOMO HHOOPMAIIMOHHOM  O€30MacHOCTH  NpHU 3aluTa JaHHBIX [K-2
UCTIONIb30BAaHWM  OHJIAMH-PECYpCOB ISl pEIIeHMs 33jJad 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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