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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 BbIciiero oopaszoBanus Poccuiickoii ®eneparu Ne 807 ot 23.08.2017
roja.

Nzyuenne nuctummiuasl (Moaynsi) «/luddepenHnmanbapie ypaBHEHHS» 00ecreuuBaeT
MaTeMaTHYECKy0 OCHOBY JJIi MIOHUMAaHUs M OMMCAHUs IMPOLECCOB M3MEHEHUS BO BPEMEHM U
IPOCTPAHCTBE, YTO SBJSIETCS KIIFOYEBBIM ISl pa3pabOTKH alTOPUTMOB M MPOTPAMMHBIX CPEACTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YpaBHEHHI CIIOCOOCTBYET Pa3BUTHIO AaHAIMTHUYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PELICHHUIO
CJIO’KHBIX 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» mim «OCHOBBI MATEMaTHYECKOTO aHANIM3a U 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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6/1a0embn:

— MaTeMaTUYEeCKUM aIllapaToM TeOpUr OOBIKHOBEHHBIX TU(PEepeHITNATBHBIX YPaBHEHUI
— METOJaMH aHAJIMTHYECKOr0 M KadyecTBeHHOro aHanu3a OJ1Y

— HaBbIKaMU MOCTPOEHHUS MaTEMAaTUUYECKUX MOJIeeH ¢ ucnodib3oBanrem O/[Y

— TEXHUKOHW UCCJICTOBAHMS YCTOMYMBOCTH TUHAMHYECKUX CHCTEM

— OCHOBaMU YHUCJIEHHBIX MeTOJ0B pemeHus 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:

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOM
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH()OPMAIINH U
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMAILINU H
CHHTE3UPOBATh IAHHBIE U3 Pa3INIHBIX
VMCTOYHUKOB ]ISl pEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN MOAXO0]] K
aHAM3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH 1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
MOJTy4eHHON MH(pOpMaIIH
YK-2. CriocobeH onpeaensTe Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE IPaBOBBIE
3a7a4 B paMKax HOPMBI, PETYJIMPYIOIINE ACATETEHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH pELICHUS 3a/1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3a7a4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenesnsaTh KpyT 3a7a4d B
MPABOBBIX HOPM, UMEIOIIIXCS paMKax IMOCTaBICHHOH IIeJH,
PECYPCOB U OTpaHUYCHUH BEIOMPATh ONTHMAJIBHBIE CIIOCOOBI
peleHus 3a1a4, yYUThIBast
UMEIOIIHECS PECYPCHl U OTpaHHYCHHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAaHWI O TPaBOBBIX
HOpPMaXx H Pecypcax B pealbHbIX
CUTYaIUsX, pa3paboTKH U peau3aiun
peleHnd B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
¢byHaaMeHTaIbHbIE 3HAHUS B Y CMEXHBIX IUCIMIUIMH; METOIBI U
001acTH MaTeMaTHYECKOTO MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHITh MaTeEMaTHYECKHE
anreOpbl, aHATUTUIECKOM METOABI [UIS PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuppepennmanbHONn OIlK-1.3. MeeT IpakTHYECKUH OIIBIT
TEOMETPHH U TOTIOJIOTHH, pa3paboOTKH U pean3auu
nuddepeHInaTbHBIX MaTEeMaTHYECKUX MOJIECIICH B

yYpaBHEHUH, TUCKPETHOU
MaTeMaTUKU U

npodecCHOHATLHON IEATETHHOCTH
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MaTeMaTUYECKOH JIOTUKH,
TEOPUHU BEPOATHOCTEM,
MaTeMaTUYeCKON CTaTUCTUKHU
U CITyYalHBIX MIPOLECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B

npohecCHOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaeT METOBI U TTOAXOBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a4, a TAKKe
TOYHOCTBI0, 00OCHOBHIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTEeMaTHYECKHE
KOMITBIOTEPHBIX HayK 33124, IPUMEHATH CTPOTHUE METOJIBI
JIOKa3aTeIbCTBA U AHATM3UPOBATH
MOJTY4YEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001aCTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JIISI PEIICHHS TIPAKTHUECKUX
3a1aq
[K-2. CriocobeH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3a7a4y MpoecCUOHANBHON OoubnmorpaduuecKon KyabTyphl, a
JIeATeTLHOCTH B 00JIaCTH TaKoKe MPUHIAIBI HHPOPMATMOHHOM
HCKYCCTBEHHOTO MHTEIICKTA, 0€301acHOCTH U IPUMCHEHHUS
OMHpasich Ha UHPOPMAITMOHHO-
MH()OPMALMOHHYIO U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
oubnmorpadudeckyro po(hecCHOHATIBHON NEATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAI[IOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YUUTHIBAS pelleHHs CTaHAaPTHBIX 33124
OCHOBHBIE TPeOOBaHHUS npodecCHOHAILHON IeATEHHOCTH,
MH()OPMALTMOHHOM YUYHUTBIBasl TPEOOBAHUS
Oe3onacHocTU MH(POPMALMOHHON 0€3011aCHOCTH
IK-2.3. HmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMU B 00J1aCTH pa3paboTKHy,
BKJTFOYAs COOJTFOICHIE HOPM
WHPOPMAIMOHHON 0€30MaCHOCTH
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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 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! udGepeHINATbHBIX YPaBHEHHH IEPBOTO OPIKA
nmud hepeHnnaNbHBIX ypaBHEHHH
MIEPBOr0 NOpsAKa
3 TeopeTnueckue OCHOBBI Teopema cymiecTBOBaHHA U €IMHCTBEHHOCTH pelieHus 3aaauu Komm.
TeopeMma 0 IPOJOIKECHUN PEIIEHHSI
4 Jluneitabie muddepennnanpcapie | Jluneiinsie  auddepeHnmanbHBIE  YpaBHEHHUS C  MOCTOSHHBIMHU
YpaBHEHUS C TOCTOSHHBIMU ko3 puLmeHTaMH N-TO MOpsAAKA
ko uimeHTaMu N-TO MopsAKa
5 Cucrembl TUHEHHBIX Oo1mee perierne 0JHOPOTHON CUCTeMBl. MaTpUYHast SKCITIOHEHTA U ee
IuddepeHInanbHbBIX ypaBHEHUH | mpuMeHeHune. YacTHoe peleHue A MpaBoil YacTu B BUIE BEKTOP-
MIEePBOro MOopsAKa ¢ KBa3UMHOI'OWIEHa
MOCTOSIHHBIMH KO3 puimeHTamu
6 Jluneiiabie muddepennnancabie | OyHAaMEHTANbHAS CHCTeMa W (yHIaMEHTAIbHAs MaTpHUIla PEIieHH.
YPaBHEHUS U CUCTEMBI C Omnpenenurens Bponckoro. ®opmyna JlnyBuwiis-OcTporpaackoro.
nepeMeHHBIMU KO3 dunrenTamMu | MeTos BapHaliii HOCTOSIHHBIX
7 TeopeTnueckre 0CHOBBI 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
InQQepeHInaNbHBIX YPaBHEHUH | JIMHEHHBIX CUCTEM Ha IutockocTd. IlocTpoenue ¢a3oBbIX NOPTPETOB B
OKPECTHOCTH THIEPOOIMYECKHX OCOOBIX TOYEK JMJsl HEeTUHEHHBIX
CHUCTEM Ha IJIOCKOCTH. Teopema O BBIIPAMIICHHH BEKTOPHOTO MOJIS.
IlepBble HHTErPAJIBI
9 OCHOBBI TEOPHH YCTOMUNBOCTH VYcroltunBocTh 1O JISAMyHOBY M acCCHMITOTHYECKAs YCTOWYHBOCTD.

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

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

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

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

OcHosnas numepamypa:

1. boposckux, A. B. luddepenunansubie ypaBHEHUS | YUeOHUK U IPAKTUKYM JJIS BY30B /
A. B. Boposckux, A. U. [lepoB. — 3-¢ u3a., nepepad. u qom. — Mocksa : U3narensctBo FOpaiit,
2025. — 568 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-21132-0. — Tekcr
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/559423.

2. Mypatosa, T. B. [luddepenunanbapie ypaBHEHUS : YUeOHUK U MPAKTUKYM ISl BY30B /
T. B. MyparoBa. — Mocksa : U3nparensctBo FOpaiit, 2025. — 524 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-19174-5. — Tekcr : 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 : snextpoHHbIid // Obpa3oBarenbHas muatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/571419.

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

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

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

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

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

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

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepuaibHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIICHUS Il CAMOCTOSATENBHOM paboThl M OMEIICHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
o0city’)kuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUaIN3UPOBAHHOM
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayIUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

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

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

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

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®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
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
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
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
3aHATHS U OCHOBHBIMH MaTepualiaMH, 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 CIYIIaTh M BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHS U apIyMEHTHUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJIABATENs CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OIUpAasiCh Ha U3y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOICPKUBATH TUAJIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTH 00CYXKACHUE U PACIIUPUTH CBOM 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha STarbl, YTOObI
n30exaTh NEperpy3kd M JIydille yCBOUTH MaTepual. lcmonb30BaTh pa3iiMyHble HMCTOYHHKU
uH(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 BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE N3YUYEHUE YUEOHBIX MaTEPUAIOB TUIAHOB
U TE3UCOB OTBETOB, 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) «JInddepeHnuaibubie ypaBHeHUS»

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

IIpome:xyTouHasi arrecTalusi 1O AMCHUIUIMHE (MOZYJIO) OCYLIECTBISIETCS B (opme
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
MATUOATTPHON MIKAION CIEAYIONUM 00pa3oM:

[MecaTudannbHas llaTudamnbHas Oo0mas xapakTepuCTHKA pe3yJabTaTa 00y4eHus 1Mo
OLICHKA OLICHKA AUCUUIINHE (MOIYJIIO)
10 OTtnuaHO CTyIeHT MOJHOCTBIO BiaJeeT 3HAHUSIMH, W3JI0KEHHBIMH B
9 OTIUYHO paboueii mporpaMme, ¥ TIIyOOKO OCMBICIISIET MUCIUATIIHHY. OH
OTIM4HO CaMOCTOSITETIHHO ¥ JIOTHYECKH TIOCIIE/I0BATENILHO OTBEYAET Ha

BCE BOIIPOCHI, aKLIEHTHPYS! BHUMaHHE HAa HanOoiee BaKHOM.
YMeer aHaM3UpOBaTh, CpPaBHUBATH, KIACCUPHUIINPOBATH,
0000mmaTh, KOHKPETH3HPOBaTh M  CHUCTEMaTH3HPOBAThH
W3YYEHHBIH MaTepual, BBbIAESAS KIIOYEBBIE MOMEHTHI U
YCTaHABIIUBasl IPUYUHHO-CICACTBCHHBIE CBA3H. YETKO
¢dopMynupyeTr  OTBETBl,  YBEPEHHO  HHTEPIPETHUPYET
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[Mecatudannbuas IlaTudaibHas Oo0mas xapakTepuCTHKA pPe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUUIINHE (MOTYJIIO)

pe3yibTaThl aHANM30B M JPYTUX HCCICAOBAHMM, a TaKkKe
pemaer cioxHble 3amadd. CTyIEeHT XOpOIIo 3HAaKOM C
METOJIaMU UCCIIEOBaHUs, HCOOXOIUMBIMH JIJISl IPAKTHICCKON
JEATEILHOCTH, U YMEET CBSI3bIBATh TEOPETHUECKHUE ACIICKTHI
TUCITUTLTAHBI (MOAYIISI) C TPAKTUIECKIMH 33aja9aMHu.

7 Xoporto CryneHT o0iiajjaeT 3HaHWUSAMH TIPEAMETa TOYTH B IMOITHOM

6 Xopomo o0BeMe paboueil MporpaMMBbl U CAMOCTOSITEIBHO, JIOTHIECKU
MOCJIEeIOBATENIFHO ¥ BCECTOPOHHE OTBEYAET HA BCE BOMIPOCHI,
aKLUEHTUPYS BHUMaHHE Ha HanOojee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaTM3upOBaTh, CPAaBHUBATH, KIIACCH(PHUIIMPOBATD,
0000maTh, KOHKPETH3UPOBAaTh M  CHUCTEMAaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BbIACIAA €TI0 KIIIOUCBBIC ACIICKTHI 1
yCTaHABIUBAsI MPUIHHHO-CIICICTBEHHBIC CBSI3U.
DOopMynUpyEeT CBOM OTBEThI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAIM30B M APYTMX HCCICAOBAHHH, a TaKke
pelaeT CI0XKHbBIC CHTyallMOHHbIe 3a1a4i. CTyIEHT XOpOIIOo
3HAKOM C MECTOJaMH HCCJICIOBaHMHA, HGO6XOILI/IMI>IMI/I JJIsL
MPaKTUYCCKOW  JEATeTbHOCTH, W  yMEET  CBS3bIBATH
TEOpPETUYECKHE AaCMeKThl TpeAMeTa C MPAKTHUYECKHUMU

3aJadaMu.
5 Y,I[OBJ'IGTBOPI/ITGJ'ILHO CTy):[eHT 06nanaeT 0a30BBIMM 3HAHUSIMU IIO JUCIUITIINHEC
4 y,I[OBJ'ICTBOpI/ITeJ'ILHO (MO,[[y.TIIO), HO HUCIIBITBIBACT TPYAHOCTHU npu

CaMOCTOSITETIbHBIX ~OTBETaX M  UCIOJIL3YeT HETOYHBIE
¢dopmynupoBku. B Xxome 0TBETOB OH JOMYyCKaeT OLIMOKH,
Kacaromuecs cyTu BompocoB. CTyIeHT crnocoOeH pemiaTh
TONIBKO camble TPOCThIE 3aJa4d M BJajeeT JIUIb
MHUHHMMAJIbHBIM HA0OPOM METOJOB HUCCIIEIOBAHUSI.

3 He cman CryneHT He oBIajieNl 00sA3aTEIHPHPIM MHHAMYMOM 3HAHHMA
He cnan 0 TIPEIMETY U HE MOKET OTBETUTH Ha BOTPOCHI, TAXKE ECIIH
He cyan MperoAaBareilb 3aJaeT JOMONHUTENFHbIE  HABOJSIINE

BOIIPOCHI.

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

AKTHBHOCTH Bec Onucanue
Jlomaiiaue 3aganus 20% Habop 3ama4 o remam Henenu
Konrponbnas pabora 30% [MucemenHast pabora ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO

PEIINUTH 3a OrPAHUYCHHOC BpEMA

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

DK3aMeH 30% [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 aynmutopnas pabdora + 0,3 X 3a 3Kx3aMeH».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS
Jomamnee 3ananue: OcHOBbI U MeTOAbI pemienus Q1Y

1. Knaccudunupyiite clenyromue yYpaBHEHUS 1o HOPSIKY u 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 MOJIyYCHHBIC YUCICHHBIC PEIICHUS C aHATMTUYCCKAM PEIICHUEM U3 3a[aHus 2,
clienaiTe BBIBOIBI O TOYHOCTH METO/IA.

JomamHee 3a1anue: JInHeliHbIe ypaBHEHUS U CHCTEMbI

1. Haiigute obuiee pemenue ypaBHeHnus y''+2y'+y=0.
2. Pemwure cucremy nuneinbix 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 JTUHEHHOCTh YPaBHEHUH YIPOILAET MPOLECC HAXO0XIAECHUs pelIeHuil 1mo
CPaBHEHUIO C HEJIMHEWHBIMU CITy4YasiMU.

B

Jomamnee 3axanne: KauecrBeHHas Teopusi H yCTOHYMBOCTD pelIeHU

1. Tloctpoiite ha30BbIil HOPTPET CUCTEMBI:

r =Y
y = —x

no

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

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

O6bscHUTE TOHATHE OU(ypKALMH HA IPUMEPE YPaBHEHUS y'=Ty—Yy°, T/ie IT — Iapamerp.
5. IlpuBeaute mpuMmep TMHAMHYECKON CHCTEMBI ¢ Oudypkanued U ONuIInuTe €€ MoBeeHUE
IIpY U3MEHEHHUHU ITapaMeTpa.

&

IIpumepHbIe 3aJaHUA 110 KOHTPOJILHOH padoTe

1. HaiinuTe obuiee penieHre ypaBHEHUsI BTOPOTO MOPSIKa:
y"—3y'+2y=0.
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10.

Pemnte HeonHOPOAHOE ypaBHEHUE:!

y"'+y=cosx.

3anummuTe cucremy ABYX JuHerHbXx OJ[Y B MatpuyHoii popme:
!

¢ =4z + vy,
y = —2x + 3y.

Haiinute coOcTBEeHHBIC 3HAYEHHS 1 COOCTBEHHBIE BEKTOPBI MATPHUIIBI KOO (HUIIMEHTOB
CHCTEMBI U3 3a7aHus 3.
Pemnre cucteMy u3 3amanusi 3, UCHOJIb3ysI METO/ AUArOHATU3AIMA MATPHUIIBI.
[TpumenuTe METO BapUallUU IOCTOSHHBIX JIJISl PEIICHUS YPABHCHUS
y'+2y=e*.
Paccmorpute cucremy:

z' = 3z + 4y,

y' = —4z 1 3y.

[Toctpoiite (ha30BBIi MOPTPET CUCTEMBI U3 3aaHUs 7.

Ornpenenure TUI U YCTOWYMBOCTh PABHOBECHOM TOUKHM CUCTEMBI U3 3aJaHus 7.
OO0BsicHUTE, TOUEMY METO]T COOCTBEHHBIX 3HAUEHU U COOCTBEHHBIX BEKTOPOB SIBIISICTCS
3 GeKTUBHBIM IS pemeHus cucteM JuHeHHbIX OJ[Y ¢ moCTOSHHBIMU

K03 pHUreHTaMH.

[IpumMepHBIii CIMCOK BONPOCOB /IJIsl MOATOTOBKU K CEMHUHAPY

1. OcHoBbI 1 MeTOABI pemieHuss OAY

1.

Nogakown

Kakue cymiectBytor kinaccuukanuy OObBIKHOBEHHBIX AU(QepeHIInanbHbIX YpaBHEHHH
oay)?

B yem oTnnuue ypaBHEHHII MEPBOTO M BTOPOTO MOpsiaKa?

Uro Takoe nuHeitHoe U HenuHeltHoe O1Y? [IpuBeaute npumepsl.

Kakue meronp! ananutudeckoro pemeHuss OJ1Y Bam uzBecTHbI?

Kak pemaercs ypaBHeHUE ¢ pa3aessIIONTUMUCS TEPEMEHHBIMU?

Uro Taxoe 3agaya Komwu gas OY?

Kakue uncnennsie meronsl pemenuss OJY Bbel 3HaeTe? B ueM ocoOeHHOCTH MeTOaa
Oinepa?

Kakue mnpeuwmymiectBa W HENOCTATKM HWMEIOT YHUCJICHHBIE METO/ABI 1O CPaBHEHHUIO C
AHATUTUYECKUMU?

2. J/InneliHble ypaBHEHHMS M CHCTEMbI

9.

10.
11.
12.
13.
14.

15.
16.

Yro Takoe 1MHENHHOE TUdPepeHInaIbHOe ypaBHEHNE C TOCTOSIHHBIMU KO3 duiienTamu?
Kak naiitu obiee pemenue ogHopoaHoro gunernoro OJ1Y Broporo mopsiaka?

Yo Takoe XapaKTEpUCTHUECKOE YPABHEHHUE U KaK OHO HCIIOJIb3YETCS?

Kak pemate HEOqHOPOHBIE TUHENHBIE YPABHEHHUS !

Kak 3anucars cucremy nuneitHsix O/1Y B matpuuHnoii popme?

Yro Takoe cOOCTBEHHbIE 3HAYEHHS] U COOCTBEHHbIE BEKTOPHI MAaTpUIbl KO3()PUIMEHTOB
CUCTEMBI?

Kak meTon nuaroHanusanyu moMoraer pemarb CucTeMbl JIMHEHHbIX O/[Y?

B uem cyTp MeTOZ1a Bapraliuy OCTOSTHHBIX /711 pELIEHHSI HEOAHOPOJHBIX cUCTEM?

3. KayecTBeHHasi TeopHusi U YCTOMYMBOCTb pelIeHU I

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

UYto Takoe (a30BbIi MOPTPET U KaK €ro CTPOUTH IS CUCTEM JIBYX YpaBHEHMIA?
Kaxue Tumbl paBHOBECHBIX TOUEK CYIIECTBYIOT (Y3JIbl, ceiia, (DOKYCHI | T.I1.)?
Kak ompenenuth yCTOWYMBOCTH PAaBHOBECHON TOUYKHU?

YTo Takoe aCUMITOTUYECKAsT YCTOWYNBOCTh?

Kakue MeTobl uccienoBaHusi yCTOMYMBOCTH BbI 3HAETE?

Yrto Takoe Oudypkaius B JTMHHAMUYECKUX CUCTEMax?

[TpuBeauTe npumep 6UpypKaLUU U OMUIIUTE €€ TOBEICHHE.
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24. Kak Ka4eCTBEHHBIN aHAJIN3 MIOMOTAET MOHSATH MOBEJICHHUE PEIICHU O€3 SIBHOTO peIeHUs

ypaBHEHU?
4. PaciuMpeHHbIe TeMbI M MPUJIO0KEHUS

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

3gaete?

26. Kak Mmozenupyrotcs peanbHbie poreccsl ¢ momouibio O/1Y? [pusenure npumep.
27. B yeM 0cOOEHHOCTH YUCIIEHHBIX METOJIOB Il HETMHEUHBIX CUCTEM?
28. Kakue nmporpaMMHBbI€ CpEICTBAa MPUMEHSIOTCS Ui petenus u ananuza OY?

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

30. Kakue coBpeMeHHBbIE HANpaBICHUS HCCIEAOBaHUNH B obOnactu auddepeHnanibHbIX

ypaBHEHUH BaM U3BECTHBI?

3amanus AJ151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3aganue OtBer Kommnerenuus

n/n

1 Onpenenure nopsnok auddepenipansHoro ypapaenus y'" + 2y" + 3 OIIK-1
y =0.

2 Kaxoii Tun nmeet muddepeHnnanbHoe ypaBHEHHE TIEPBOTO C pa3IeNsIOIINMUCS OIIK-1
nopsakay' =x +y? IIEPEMEHHBIMU

3 VYKaxure  TeOopeMy,  YTBEPXKAAONIYIHO  CYLIECTBOBAaHUE U teopema [Iukapa- OIIK-1
IMHCTBEHHOCTh penreHns 3aaadn Ko s ypaBHeHus y' = (X, y). Jluapenéda

4 Haiinure oOmee pemieHue IMHEHHOro oaHOpoAHOro ypasHenus | Yy = C1cos(2X) + OIIK-1
BTOPOTO TIOPSAIKA C IOCTOSSHHBIME K03 duientamu y" + 4y = 0. C2sin(2x)

5 Onpenenure pa3MepHOCTh (yHIAMEHTAIHHOW CHCTEMBI pEIICHUN 2 YK-1
JUIE  CHUCTeMbl JIMHEWHBIX YpaBHEHHWH TEpPBOTO TMOpsIKa C
MOCTOSIHHBIMHU KO3 pHuuneHTaMu pasmepa 2x2.

6 Kakoii meTon ucmonb3yercst A1 HAXOXKICHUSI YaCTHOTO PELICHHS BapUaLyu YK-1
HEOJHOPOIHONW CHCTEMbI JMHEHHBIX YPaBHEHUH C IOCTOSHHBIMH MOCTOSIHHBIX /
kodpPunmenramu? HeoTpeIeaEHHbIX

KO3 OUITMEHTOB

7 VYKaxuTe ycinoBue, NpU KOTOPOM ONpEAEITUTENs BpoHCKOro i | pelIeHus JINHEHHO YK-1
(yHIaMEHTAIbHON CUCTEMBI PEIICHHUI PaBeH HYIIIO. 3aBHCUMBI

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

9 Kak HasbiBaeTcs QyHKOMS, HCIonb3yeMas i uccnenoBaHus | (ynxuous JlsmyHoBa YK-2
ycToiuuBocTH 1o JIssmyHoBY?

10 | Ykaxute TeopemMy, MO3BOJISIONIYIO UCCIIECIOBATh YCTOHYMBOCTh 10 | Teopema JlsmyHoBa YK-2
MIePBOMY MPUOIIIKESHHUIO. 00 YCTOMIHUBOCTH

11 | Kakoii Tun ycTOWYMBOCTH O3HAUYaeT, YTO PELICHHWE CTPEMHUTCS K | acCHUMOTOTHYECKas YK-2
HYJIIO ITpH t — 07 YCTONYHBOCTb

12 | Ompenenute MOPSAIOK middepeHIManTsHOrOo  ypaBHEHUS, 2 YK-2
OTIHCHIBAIOIIETO KosieOaHwsi MasgiTHUKA (YIPOIIEHHAS MOJEIb).

13 | Haiiaute yacTHOe pemieHue ypaBHeHHs y' = 2X + | ¢ HayaJIbHBIM y=x"2+x+1 [K-1
ycaoBueM y(0) = 1.

14 | Kak cBsa3ansl gauddepeHnuanbHble  ypaBHEHHUS C  METOJaMHu OIUCBIBAOT [K-1
ONTUMH3AIIMN B MAIIUHHOM OOYYEHUH, TAKUMH KaK TPaJMEHTHBIA | TPAeKTOPHH CITycKa
cmyck?

15 | Vkaxwure, Kak TeopemMa O HENPEPHIBHOW 3aBUCUMOCTH PELICHUI JUIsl OLEHKH [K-1
HCTIONB3YETCs B aHAIK3€ MOZEIIeH MalllMHHOTO 00yYeHus!. YYBCTBHTEJIBHOCTH K

WU3MEHECHUSM
[1apaMeTpoB
16 | Ompenenute nopsimok  auddepeHnnantsHOro ypaBHEHUS, 1 [K-1

MOJICJIUPYIOIIETO TUHAMUKY HEMPOHHOH ceTH (YIPOIIEHHO).
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17 | Kaxoit UHCTPYMEHT nHpopManmoHHO-KOMMYHHKaMOHHEIX | MATLAB / Python [K-2
TEXHOJIOTHA  WCIHONB3yeTCsl  JUIsl  YHCJICHHOTO  pEIICHUs
UG hepeHIMATBHBIX YPaBHEHUI?

18 | Yxaxutre mnpuHIMI HWHOOPMAIMOHHON  OE30MacHOCTH  TpHU 3aIUTa JAHHBIX IK-2
WCTIONB30BAaHUN  OHJIAHH-PECYpCOB  JUIS  pEIIeHHUs] 3ajad 1o
mrudGepeHInaTbHBIM YPABHEHHSM.

19 | Kak mnpumensiercss OubOnuorpaduueckas KylbTypa OpU TIOHCKE LIUTUPOBaHUE [K-2
pemweHnii  auddepeHINATBHBIX ypaBHEHHH B Hay4HBIX 0Oa3zax HUCTOYHUKOB
TaHHBIX?

20 | Ompenenure, Kakod Tun 3amaud Kolmw pemmaeTcss ¢ IOMOINBIO | HadvajdbHas 3amada IK-2

nporpaMMHOro obecredeHusi il cucTeM JudQepeHIruaTbHbIX
YpaBHEHUIA.
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