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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».

Heap  u3yyeHuss  JMCHMIVIMHBI  (MoayJsi):  GOpMUpPOBaHHME 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

3Hamb:

— 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 npwioxkenus O/[Y B eCTECTBEHHBIX HAyKaX U TEXHUKE

ymembv:

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

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

— HCCIEeN0BaTh KAYECTBEHHOE MIOBEACHUE PELICHUN, BKIIFOYasi BOIPOCHl 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
— METOJaMH 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, OIUPAsCh 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, YUNThIBas 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
3auem c ouenkoii 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 pasgeiia 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  muddepeHnmMaIbHBIE  ypaBHEHHUS € TOCTOSTHHBIMH
YpaBHEHUS C TOCTOSHHBIMU ko3 puLmeHTaMH N-TO MOpsAAKA
ko uimeHTaMu N-TO MopsAKa
5 Cucrembl TUHEHHBIX O01ee perieHre 0THOPOTHON CUCTEMBI. MaTpUyHast SKCIIOHEHTA U e
IuddepeHInanbHbBIX ypaBHEHUH | mpuMeHeHune. YacTHoe peleHue A MpaBoil YacTu B BUIE BEKTOP-
MIEePBOro MOopsAKa ¢ KBa3UMHOI'OWIEHa
MOCTOSIHHBIMH KO3 puimeHTamu
6 Jluneiiabie muddepennnancable | OyHAaMEHTANbHAS cHCTeMa W (pyHIaMEHTAIbHAs MaTpHUIla PEeIieHH.
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 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
CHCTEM Ha IJIOCKOCTH. Teopema O BBIIPSAMIICHMH BEKTOPHOTO IOJIS.
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 : M3garensctBo HOpaiit, 2025. — 524 c¢. — (Bricmiee oOpa3oBaHue).
— ISBN 978-5-534-19174-5. — Tekcr : anekTpoHHbli // O6pa3oBatenbHas miardGopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/560212.

3. Axcenos, A. I1. luddepenunansapie ypaBHeHUs | 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. @. ludpdepenunanbaple ypaBHEHHsS] C YACTHBIMH NPOU3BOAHBIMU IIEPBOTO

nopsiika : ydeOHuK st By3oB / B. @. 3aiiues, A. JI. [lonsauH. — 2-¢ U34., UCTIP. U JIOM. —
Mocksa : M3narensctBo FOpaiit, 2025. — 413 ¢. — (Briciiee 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. MaremaTuyeckuil aHaiu3: Teopus mpenenoB, nuddepeHnmnaibaoe

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 // OOpa3oBarenpHas matgopma IOpaiit [caiit]. — URL:

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

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U oOecTiedrBaroleii MpoBeieHNe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, MPeyCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIICHUS Il CAMOCTOATENBHOM paboThl M MOMEIIECHUS Il XpaHEHUS U NMPO(UITAKTUYECKOTO
oOcity’)kxuBaHUs yueOHOro ob6opynoBanus. IloMemieHns yKkoMIIeKTOBaHbl ClIEHUAIN3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION 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 MCTIONb30BaHMSI MHBAJIUJAMHM M JIMLAMU C OTPaHMYEHHBIMM BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcsl IPeNOCTaBIAETCA JOCTYN (B TOM 4YHCIE YAaJ€HHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 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. | ®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

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  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 / cB00OIHO

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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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | 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 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
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMe  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
npernoiaBaTeseM yaeOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCsi BECTH KOHCHEKT JIEKLHUi: KpPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJABI M OOOOIICHWS JIEKIMH; BBIACIATh BAKHBIC MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuaie He YAaercs, CleAyeT cGOpMYIMpOBaTh BONPOC U 3alaTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 Gopma y4eOHOI eATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJCHHUH IO
PYKOBOJICTBOM TIPETOJiaBarelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKHX 3aJaHMsIX U APYruX (popmax B3aMMOACHCTBHS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATHS U OCHOBHBIMH MaTepualaMH, YTOObl MMETh BO3MOXHOCTh AaKTHBHO Yy4acTBOBaTh B
obOcyxaeHuu. Takxe MOJIE3HO MOATOTOBUTH BOMPOCHI M UIEH ISl OOCYXKIEHUS, YTO MOMOXKET
r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Ayoumopnas paboma — akTHUBHas paboTa CTYAEHTa HAa CEMUHApE, €ro OTBETHI Ha BOIIPOCHI
IPEeroJIaBaTess U y4acTHe B IUCKYCCHU.

JIns ycrienHoro y4acTusi B CEMHHApE CTYICHTaM PEKOMEH/IyeTCsl 3apaHee 03HAaKOMHUTBCS 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 BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKUM 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 [AOMalIHUMU 33JaHUSMU BaXXHO BHHUMATEIBHO O3HAKOMUTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMaIK, BKIIOYasi yaeOHUKU U OHJIAH-peCcypChl, AJis 6ojiee 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 JUCUHUILUINHBI (MOYJIS) U MPOJEMOHCTPUPOBATH HABBIKM MX MPAKTUYECKOTO MPUMEHEHHUSI.

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

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy Mpyu MUHUMAIBHOM y4acTHH MpernoiaBareis. 3aaun CTyIeHTa BKIOYAOT padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOTHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBAHMA Pe3yJabTATOB 00y4eHHs 10 JUCHUILIHHE (MOAYJII0)

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 BUJE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOM aTTECTalUH.

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

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOYHOM aTTECTALIUH
WCIIONIB3YETCS JIeCATHOATbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATHOATIIFHON MIKAJION CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TMCHUTLINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAZCET 3HAHHUSIMHU,
9 OTIUYHO 3ayTeHo H3JI0)KCHHbBIMU B pa60qe1‘/'1 IporpaMmme, u
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH

CaMOCTOSITEITLHO u JIOTUYECKH
MOCJIEeIOBATENILHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUpYS BHUMaHWE Ha  HauOoiee
B2YKHOM. Ymeer aHAJIM3UPOBATH,
CpaBHMBATD, KilacCu(UIUPOBaTh, 000011aTh,
KOHKPETH3UPOBaTh U CHUCTEMAaTHU3HPOBATH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

M3yYEHHBI MaTepuas, BBIAENSAS KIIOUYEBbIC
MOMEHTBl W yCTaHaBIUBas IPUYUHHO-
CleJICTBEHHbIE CBs3H. YeTko ¢opmynupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yabTaThl AHaJIN30B u IpyTHX
WCCJIEIOBAHNMN, a TaKXe pEeIIaeT CIOKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
JUISL TIPAaKTUYECKON NEATENbHOCTH, U YMEET
CBSI3bIBATH TEOPETUYECKUe aCIIEKTHI
JUCIHUIUTUHBL (MOJYJsl) C MPAaKTHYECKUMHU
3a7jauyamH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHt oOnamaeT 3HAHUSIMHU MpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
mporpaMmbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha
Haunbomnee 3HAaUMMBIX MOMeHTaxX. OH ymeeT
aHaJIM3UPOBATD, CpaBHHUBATD,
KJIACCU(PHUIMPOBATD, 00001maTh,
KOHKPETH3UPOBATh M CUCTEMAaTH3HPOBAThH
W3Y4YEHHBIA  MaTepHall, BBIICNSS  €ro
KIIOYEBbIC  ACMEeKThl M yCTaHABIHBAs
MIPUYINHHO-CJICACTBCHHBIC CBsA3U.
DOopMyIUpPYET CBOM OTBEThI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl AHAIHU30B W
JIpyTUX HCCIIEIOBAaHUM, a TaKXKe pellaeT
CJIOKHBIC CUTYalMOHHbIE 3a1aun. CTyneHT
XOPOIIIO 3HAKOM c METOaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAKTUYECKOW JICITENBHOCTH, W yMeEeT
CBA3bIBATH TCOPETUICCKHUEC ACIICKThI
npeaMeTa ¢ IPaKTHUECKUMH 33[a4aMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHnt obnamaer 0a30BBIMH 3HAHHSIMH
0 TUCIUILTHHE (MOJYJITIO), HO HCTIBITHIBAET
TPYZHOCTH TIPU CAMOCTOSATENLHBIX OTBETAX
Y MCIIOJIb3yeT HETOYHbIE (OpMYIHUpoBKU. B
X0Jie OTBETOB OH JIOMYCKaeT OLIMOKH,
Kacarolmuecss CyTH BomnpocoB. CrTyneHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJjaud W BIAJIeeT JIHMIIh MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrynmeHT He OBIael 00sS3aTeIbHBIM
MHUHUMYMOM 3HaHUH IO TPEIMETy U HE
MOXKET OTBETUTh Ha BOIPOCHI, JaXKe CCIH
MperoAaBaTeib 3aacT JOMOJHUTEIbHBIC
HABOJSIINE BOIIPOCHL.
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Hucnurnmuna (Monyib) «JluddepeHnnanbHble YypaBHEHHS» OIEHUBACTCS CIICTYIOITUM

o0OpazoM:
AKTHBHOCTH Bec Onucanue

JloMarHue 3a1aHus 20% Habop 3ama4 mo remMaM Heaenu

Kontponbnas padora 30% [Mucermennas pabota ¢ HabopoM 3a/1a4, KOTOPBIE HYKHO
PEUIUThH 32 OTPAaHMYCHHOE BPEeMs

AynutopHas pabota 15% AKTUBHas paboTa CTyJeHTa Ha CEMUHApe, ero OTBETHI Ha
BOIPOCHI MIPENOJaBaTeNs U yU4acTHe B TUCKYCCHH

3a4er c OLEHKOM 30% [MucemenHast unu ycTHas paboTa HaJ 3aJaHueM,
HAaIpaBJIeHHBIM Ha POBEPKY MOIYYCHHBIX 3HAHUH U
HAaBBIKOB 10 TUCHUIUINHE (MOAYIIIO)

Hrorosass oumenka no aucuuiviude (moayiw) «JuddepeHunanbHble ypaBHEHHS»

BbIcTaBjsieTcss Mo ¢opmydae: «0,2X cpennee 3a momamHue 3amanus + 0,3 X cpexnee 3a
KOHTpoJsbHBIE padoThl + 0,15 X aynutopHas padora + 0,3 X 3a 3a4eT ¢ OLIEHKOW».

wn

&

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JUCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMAaLLIHUE 3aJaHUS

Jdomamnee 3ananue: OcHOBBI U MeTOAbI pemienus QY

Knaccudumnupyiite cieayroume YpaBHEHUS o MOPSAIKY " THILY:
a) y'+3y=sinx

b) y"+y=0

c) y=y*

Pemnte ypaBHeHHe y'=3y aHAJUTUYECKH C HaYaIbHBIM ycioBueM Y(0)=2.

Haiinute obuiee pemenue ypaBHeHus y''—4y'+4y=0.

Ucnons3yss  Merox  Dunepa, mnpuOmmwkeHHo  pemmTe  3amady  Komm st
ypaBHenus y'=y—x, Y(0)=1 na unrepsaine [0,1]c mrarom 0.2.

CpaBHHTE TIOTy4YE€HHBIC YNCIICHHBIC PEHICHUS C aHATUTHYECKUM pEeIIeHUEeM U3 3aJaHus 2,
c/ienaiTe BBIBOJIBI O TOUHOCTH METOJIA.

JomamHee 3aganue: JInHeliHbIe ypaBHEHHUS U CUCTEMBbI

Haiigure obmiee pemenue ypaBuenus y''+2y'+y=0.
Pemure cucremy nuneitnsix OJ1Y:

~

' = 20 - 0

-

Yy = —x+4y

[IpencraBeTe cucteMy M3 33JaHusi 2 B MaTpuuHOW (opMmMe M HalauTe COOCTBEHHBIE
3HAYCHMsI MAaTPUIIBl KOO PHUITMEHTOB.

HMcnonb3yst METO/I BapUalliy IIOCTOSIHHBIX, PEIIUTE YpaBHEHHE y'+y=e*.

OObsicHUTE, KaK JTUHEHHOCTh ypaBHEHUI YIPOLIAET MPOIECC HAXOXACHUS pPelIeHu 1o
CPaBHEHUIO C HEJIMHEWHBIMU CIIy4asiMU.

Jomamnee 3axanne: KauecTBeHHas TeOpUsi H YCTOHYMBOCTD pelIeHU

[TocTpotiTe (ha30BBIi MOPTPET CUCTEMBI:
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no

o &

oo

10.

=y

v ==z

Omnpenenute ycToitunBocth paBHoBecHor Touku (0,0) as cuctemsl u3 3amanus 1.
Paccmotpute ypaBHenue y'=y(l—y). Haiinure TOukM paBHOBECHSI U HCCIEAYyUTE HX
YCTONYUBOCTb.

OO6bsacHUTE TIOHATHE OGu(YpKALMK HA IPUMEpPE YPABHEHUS Y'=ry—Yy", TJe [T — TapaMmerp.
[TpuBenute npumMep AMHAMUYECKOMN CUCTEMBI ¢ OMdYypKaluel U ONUIIUTe e€ MOBEACHHE
IIpU U3MEHEHUHU ITapaMeTpa.

IIpumepHbIe 321aHUS 10 KOHTPOJILHOM padoTe

Haiigure obiiee perienne ypaBHeHUs BTOPOTO MOPsAKa:
y"'=3y"+2y=0.
Pemnte HeonHOPOAHOE ypaBHEHUE:
y"'+y=cosx.
3anumute cucreMy AByX JuHeHbix OJ[Y B matpuunoit ¢popme:
' =4z +y,
y = —2x + 3y.

HatinmuTe coOcTBEeHHBIC 3HAYEHHS M1 COOCTBEHHBIE BEKTOPBI MATPHUIIBI KOA(D(HUIIMEHTOB
CHUCTEMBI U3 3a/IaHus 3.
Pemmte cuctemy u3 3amanus 3, HCHONIB3YS METOJ IMAarOHAIN3AUU MATPHUIIBL.
[TpumennuTe METO ] BapUALUX TTOCTOSTHHBIX JIJIS PEIICHHS YPABHCHUS
y'+2y=e*.
Paccmorpute cucremy:

z' = 3z + 4y,

y' = —4dx + 3y.

[Toctpoiite (a30BbIil MOPTPET CUCTEMBI U3 3a1aHUs 7.

Ornpenenure TUI U YCTOWYMBOCTh PABHOBECHOM TOUKHM CUCTEMBI U3 3aJaHus 7.
OO0BsicHUTE, TOUEMY METO]T COOCTBEHHBIX 3HAUEHUI 1 COOCTBEHHBIX BEKTOPOB SIBJISIETCS
a¢deKkTUBHBIM A perieHus cucteM JUHeHHbIX OJlY ¢ moCTOsSHHBIMU

KO3 UIIMEHTaMH.

IIpuMepHBI CIMCOK BONPOCOB JIsl MOATOTOBKU K CEMHHAPY

1. OcHoBbl 1 MeTOABI pemienust OY

1.

Nogakown

8.

Kakue cymectBytor kinaccuuranuy OOBIKHOBEHHBIX AU(PQepeHIInaNbHbIX YpaBHEHHMA
ony)?

B uem oTnnune ypaBHEHU EPBOTO U BTOPOTO MOpsiaKa?

Yro Takoe auHenHoe u HenmHerHoe O/1Y? IIpuBeaute npumepsl.

Kakue meronapl ananutudeckoro pemenus OJ[Y BaM u3BecTHbI?

Kak pemraercs ypaBHeHUE ¢ pa3aeSIIONTUMUCS TEPEMEHHBIMU?

Uro Taxoe 3agaya Komu gas OY?

Kakne uncnennpie meronsl pemenuss OJY Bbel 3Haete? B ueM ocoOeHHOCTH MeTOna
Oiinepa?

Kakue npenmymiectBa M HENOCTATKM HMEIOT YHUCJIEHHBIE METO/Abl MO CPaBHEHUIO C
aHAJTUTUICCKUMU !

2. J/InHeliHbIe ypaBHEHHUS W CHCTEMbI

9.

10.
11.

UYro takoe nuHeHOE AuddhepeHITnaabHOe YpaBHEHUE C TOCTOSTHHBIMU K03 durimentamMmu?
Kak naiitu o0miee perienue ogHopoanoro auaeriHoro OJY BTOporo mopsaka?
Yro Takoe XapaKTEpUCTHIECKOE YPAaBHEHUE U KaK OHO MCIIOJIb3YeTCs?

DNEeKTPOHHBIA JOKYMEHT



12. Kak pemiaTh HEOTHOPOIHBIC JIMHEHHBIC YPaBHEHUS?

13. Kak 3anucath cucremy nuHeiHbx OJ[Y B matpudnoit popme?
14. Yto Takoe coOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI MATPHUIIBI KOADDHUIIMECHTOB

CHUCTEMBI?

15. Kak MeTo AuaroHaan3aiuy MOMOTaeT peraTh CUCTeMbl TuHEeHHbIX OJ[Y?

16. B ueM cyTh MeTO/1a BapuaIlK MOCTOSHHBIX JJIS1 PEIICHUS HEOJTHOPOTHBIX CUCTEM?

3. KauecTBeHHAasl TEOPUSA U YCTONYNBOCTH pellieHu i

17. Yro Takoe ($a3zoBbIi MOPTPET U KaK €ro CTPOUTH JJISI CUCTEM JBYX YpaBHEHUI?
18. Kakue Tumbl paBHOBECHBIX TOUYEK CYIIECTBYIOT (y37Ibl, ce/ia, GOKYChI U T.11.)?

19. Kak onpenenuTs yCTOWYUBOCTh PABHOBECHOW TOUKH?

20. Yto Takoe acCHMOTOTHYECKAs] yCTOMYMBOCTH?

21. Kakue METOIbI UCCIICIOBAHUS YCTOWYUBOCTH BHI 3HAETE?

22. Yo Takoe Oudypkamnus B AMHAMUICCKUX CUCTEMaX?

23. IlpuBenure npumep OHQypKauy ¥ ONMHUIIUTE €€ MTOBEICHHE.
24. Kak Ka4eCTBEHHBIH aHAJIM3 IIOMOTAET IOHATH MOBEACHUE PEIICHUH 0e3 SBHOTO PEIICHHS

ypaBHEHU?
4. PacuiupeHHble TeMbl U PHJIOKEHUSI

25. Kakre OCHOBHBIE METO/bI aHATW3a HEIMHEHHBIX Au(QepeHInanbHbIX YpaBHEHHH BBI

3gaete?

26. Kak Mmonenupyrotcs peanbHbie iporeccs ¢ momomibio O/1Y? [pusenure npumep.
27. B yeM 0cOOEHHOCTH YUCIIEHHBIX METOJIOB Il HEIMHEHHBIX cUCcTEM?
28. Kakue mporpaMMHBbI€ CpeICTBAa MPUMEHSIOTCS I perieHns u anainmuza OY?

29. Kak MeTo/bl YHCIIEHHOTO HHTETPUPOBAHUS aJaTUPYIOTCS Ul CII0XKHBIX MOJeNei?

30. Kakne coBpeMeHHBIC HANpaBICHUS HCCIEIOBaHUN B obOmactu auddepeHnanIbHbIX

ypaBHCHI/Iﬁ BaM U3BECTHBI?

3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIUM MO JMCUMILINHE (MOLYJIIO0)

Ne 3ananue OtBeTt Kommnerenuus

n/n

1 Onpenenure nopsinok auddepennuansHoro ypasaeHus y'"' + 2y" + 3 OIIK-1
y=0.

2 Kakoii Tun umeet nuddhepeHInanbHOe ypaBHEHUE TIEPBOTO C pa3IeNIOIIIMHUCS OIIK-1
nopsakay' =x +y? IIEPEMEHHBIMU

3 VYKkaxuTe  TeopeMy,  YTBEPXKJAIOLIYI0  CYIIECTBOBAHHE U teopeMa [Inkapa- OIIK-1
€IMHCTBEHHOCTH pentenus 3agaun Komm nuist ypaBHenus y' = f(x, y). Jlungenéda

4 Hatinute oOIiee pelieHue JUHEHHOrO OIHOPOIHOTO YPaBHEHUS y = Clcos(2x) + OIIK-1
BTOPOTO MOPSIIKA C TIOCTOSHHBIMU KO3 duirenramu y" + 4y = 0. C2sin(2x)

) Omnpenenure pa3MepHOCTh (QyHIAMEHTAILHOW CUCTEMBI pEIIeHHN 2 YK-1
JUIS CHUCTeMbl JIMHEWHBIX YpaBHEHWH TEpPBOrO TOpSAKA C
MOCTOSIHHBIMHU KO3 pHIMeHTaMu pazmepa 2x2.

6 Kaxkoli MeTox ucnomp3yercs A HaXOXACHUS YaCTHOTO pEIIeHHs BapUau YK-1
HEOTHOPOJIHOM CHCTEMBI JIMHEHHBIX YPABHEHHWH C TOCTOSHHBIMU MOCTOSIHHBIX /
koadpumenTamu? HEONPEIEIEHHBIX

ko3 umenTos

7 YKaxuTe ycinoBHe, NPU KOTOPOM ONpEAETUTENs BpoHCKOro i | pelieHus JMHEHHO YK-1
(hyHIIaMEeHTATFHOW CUCTEMBI PEIIEHNH paBeH HYJIO. 3aBHCHMBI

8 Onpenenure TUM OCOOOW TOYKW [JIsi aBTOHOMHOW CHCTEMBI Ha y3en YK-1
IJIOCKOCTU X' =X +y,y' =-X + V.

9 Kak mHaspiBaeTcs QyHKOUMS, wHcmoib3yeMas i wuccnenoBaHus | (yakuus JlsmyHoBa YK-2
yCTOWYUBOCTH N0 JIssmyHOBY?

10 | Ykaxure TeopeMy, MO3BOJISIONIYIO HCCIIEIOBATh YCTOMYMBOCTE 110 | Teopema JIsmyHoBa YK-2

IIEPBOMY NPUOJIHIKECHHUIO.

00 YCTOMIHUBOCTH
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11 | Kakoif Tun ycTOWYMBOCTH O3HAUYaeT, YTO PELICHHWE CTPEMHUTCS K | aCHUMOTOTHYECKas YK-2
HYJIIO TIpH t — 00? YCTOWYHUBOCTH

12 | Onpenenure MTOPSIIOK nuddepeHIMaTLHOrO  YpaBHEHUS, 2 YK-2
OIMCBHIBAIOIIET0 KoeOaHusi MagTHHKA (YIPOIIEHHAs MOAETID).

13 | Haiigute yacTHOE pemieHue ypaBHeHHs y' = 2X + | ¢ HayaIbHBIM y=x"2+x+1 IK-1
ycnoBueM y(0) = 1.

14 | Kak cBs3anbl auddepeHnuanbHble  ypaBHEHUS C  METOJaMu ONHUCBIBAIOT IIK-1
ONTUMH3ALUHN B MAllMHHOM OOYYEHUH, TAKUMH KaK TPaJUCHTHBIA | TPaeKTOPHH CITycKa
cryck?

15 | Ykaxwure, Kak TeopemMa O HEMPEPHIBHOW 3aBUCUMOCTH PELICHUI IUTSL OLICHKHU [K-1
UCIIONB3YETCs B aHAIN3€E MOZEIIeH MalIMHHOTO 00y4YeHusl. YyBCTBHUTEJIBHOCTH K

WU3MEHEHUSIM
apaMeTpoB

16 | Ompenenure TTOPSIIOK nuddepeHInaTEHOTo ypaBHEHUS, 1 IIK-1
MOJCIIHPYIOIIETr0 THHAMHUKY HEHPOHHOH ceTH (YIPOIIEHHO).

17 | Kaxoit WHCTPYMEHT uHpopmManmoHHO-koMMyHHKaMOHHBIX | MATLAB / Python [K-2
TEXHOJIOTHA  HCIOJB3yeTCsT OISl  YWCIEHHOTO  pEHICHUs
¢ dhepeHInaNTbHBIX YPaBHEHHHA?

18 | Yxaxure mnpuHIHI HWHOOPMAIMOHHON  OE30MacHOCTH  TpHU 3aIuTa JaHHBIX [K-2
WCTIONB30BAaHAN  OHJIAHH-PECYpCOB Ui pelIeHWsl 3ajad 1o
T depeHInaTbHBIM YPaBHEHHSIM.

19 | Kak mpumensiercs Oubmumorpadudeckas KyabTypa IPH TIOWUCKE IUTHUPOBaHUE [K-2
pemieHnit  quQQepeHIUaNTbHBIX ypaBHEHHH B HaydHBIX 0a3ax HACTOYHUKOB
JaHHBIX?

20 | Ompenenure, kakod Tun 3amayr Komm pemaercs ¢ MOMOIIBIO HayaJabHas 3a7a4da TIK-2

MpPOrpaMMHOTO oOecTeueHust i cucteM uddepeHInaTbHbIX
YpaBHEHUH.
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