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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
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma npyx aumiomoB HUY BIID u LY «lIpuknagnas
MaTeMaTHKa W WH(OpPMATHUKa», YTBEPKICHHBIM MpPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 rona.

Nzyuenne nuctummiuasl (Moaynsi) «/luddepenHnmanbapie ypaBHEHHS» 00ecreuuBaeT
MaTeMaTHYECKyI0 OCHOBY JJIi MOHUMAHUS M OMMCAHUs IMPOLECCOB MU3MEHEHUS BO BPEMEHHM U
IPOCTPAHCTBE, YTO SBJSIETCS KIIOYEBBIM ISl pa3pabOTKU aJrOpUTMOB U MPOTPAMMHBIX CPEJICTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YPaBHEHHI CIIOCOOCTBYET PAa3BUTHIO aHAIUTHYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PEUICHHUIO
CJIO’KHBIX MEXAUCLIUILIMHAPHBIX 3a]1ad.

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

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
«[Iporpamma asyx muruiomo HUY BIID u LY «llpuknaagnas marematuka U nHGOpMaTUKa» U
BXOJIUT B BapuaTHBHYIO 4acTb bioka 1, ¢opmupyemyro ydacTHUKaMu oOpa3oBaTENIbHBIX
OTHOLLICHHUH.

Jucnummna (Moxynb) u3ydaercs Ha 3 wia 4 kypce B 5, 6 i 7, 8 cemectpe Ha BBIOOD.
JlocTynHa K M3Yy4EHUIO TMOCIE YCHEIIHOTO OCBOSHUS IUCIMILIUH (Moaysei): «MaTemMaTndeckuii
aHanm3» U «JIuneitnas anredpa» nim «OCHOBBI MATEMAaTHYECKOTO aHAIN3A M JIMHEHHOM areOphI».

Hear  u3yyeHus: JMCHUIUIMHBI  (Moayhas):  dopMupoBanme y  CTYACHTOB
(GyHAaMEHTaIbHBIX 3HAHUN M HAaBBIKOB pEILEHUs W aHaiau3a JudQepeHIHaIbHbIX ypaBHEHUH,
HEOOXOIUMBIX JUIsl MOJAEIUPOBAHUS U UCCIIEOBAHMS JUHAMUUYECKUX IPOLIECCOB B PA3IUYHBIX
001aCTAX HAYKU U TEXHHUKH.

3agauu u3yyeHusi AMCUUIIMHBI (MOAYJIA):

— OCBOUTb OCHOBHBIE THUIIBI M Kiaccupukammu auddepeHualbHbIX YpaBHEHUH U UX
peLeHui;

— HAy4YMTbCS  aHaJM3upoBaTh W  (OpMyIHMpOBaTh  3aJayd,  CBOJSIIMECS K
TddepeHIMaIbHbBIM YpaBHEHHUAM, pelaTh pa3InyHble IPUKIIAJAHbIE 3a/1a4u;

— HayuuTbcs (OpMYyIMpOBaTh W peliaTh 3a7ayd, MOJEIUPYEMBIX C IOMOIIBIO
T depeHIIMATBHBIX YpaBHEHUI, B paMKax MEKIUCIUITIMHAPHBIX UCCIIEJOBaHMIT;

— HAY4YMTHCS OCYLIECTBJISATh KPUTHUECKUW aHaiu3 U OOOCHOBBIBaTH BHIOOP METOJIOB
pelIeHus 11 KOHKPETHBIX TUIIOB YPaBHEHUM.

B pesyabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00Y4AIOLIUIACS JOJIKEH:

3HamMb:

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

— (¢yHIaMEeHTaJIbHbIE TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PELlIeHU

— OCHOBHBIEC aHAIMTUYECKHE U KaUE€CTBEHHBIE METObI nccaeaoBanus OY

— TEOPHI0 YCTOMYMBOCTH PEIIEHUN U METO/bI €€ aHaIN3a

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

ymembp:

— onpenensats Tin O/1Y u BbIOMpaTh COOTBETCTBYIOLIUN METOJ] pEIICHUS

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

— HCCIEeN0BaTh KAYECTBEHHOE MOBEJACHUE PEIIECHUH, BKIIFOYasi BOIPOCH! YCTOMYMBOCTH

— CTpoUTH (pa30BbIE MOPTPETHI /ISl aBTOHOMHBIX CUCTEM

— HCIOJb30BaTh YMCIEHHbIE METOIbI 171 MpubmmkénHoro pemenus OY
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— npuMeHATh Teoputo OY aiis pemeHus NpruKIagHbIX 3a1a4

é1a0ems:

— MaTreMaTUYeCKHUM aIllapaToM TEOPHUH OOBIKHOBEHHBIX TH(dEepEHIINATBHBIX YPaBHCHUM
— METOJaMU aHAJIMTHYECKOI0 M KadyecTBeHHOro aHanu3a OJ1Y

— HaBbIKaMU MOCTPOEHHUS MaTEMAaTUUYECKUX MOJIeIeH ¢ ucnodib3oBanrem O/[Y

— TEXHUKOHW UCCJICIOBAHMS YCTOMYMBOCTH TUHAMHYECKUX CHCTEM

— OCHOBaMU YHUCJIEHHBIX MeTON0B pemeHus OY
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbLI 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
VMCTOYHHUKOB ]IS pEeIIeHus 3a/1ad,
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
MOJTy4YeHHOH MHOpMAaIiH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT AeUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATSIBHOCTD
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
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKu U pearu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
(dyHIaMEHTATbHBIC 3HAHUS B Y CMEXHBIX JIUCUIUIUINH; METOIBI U
00TacTi MaTeMaTHYECKOTro MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuddepeHnmanbHoM OIlK-1.3. NmeeT nmpakTUUEeCKUNA ONBIT
TE€OMETPHH U TOTIOJIOTHH, pa3paboTKH U peaan3aliu
nuddepeHInanbHBIX MaTeMaTHIECKUX MOJIEICH B

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTHYeCKON JTOTHKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTHYECKOW CTaTUCTUKU
U CIIy4alHBbIX IIPOLECCOB,
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
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (dopMynrupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HayK 3a/1a4, IPUMEHATH CTPOTHE 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
ONHpasich HA WHPOPMAaIMOHHO-
UH()OPMAMOHHYIO U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
oubnmorpadudeckyro po(heCcCHOHATIBHON IEATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAI[IOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YIUTHIBAS 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
TEXHOJIOTHSIMH B 00JIaCTH Pa3pabOTKH,
BKJIIOYasi COOJIIO/ICHUE HOPM
WHPOPMAIMOHHOH 0€30MaCHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 OCHOBHBIE ITOHATHS U 3 3 2 13 Jomariame
OTIpe/IeTICHHS 3a/1aHus,
KonTponphas
pabora
2 [Ipocreiiiye THIBI 3 3 13 Jomaraue
nddepeHInanTbHBIX 3aJ1aHus,
YpaBHEHUH NIEPBOTO [ToaroroBka k
opsIKa ceMuHapy
3 TeopeTuueckne OCHOBBI 3 3 13 Jomamrane
3aJlaHusl,
IloaroroBka k
ceMuHapy
4 JIuneitabIe 4 4 2 14 JloMarrHaue
nddepeHInaTbHbIe 3aJlaHus,
YpaBHEHUS C KontponbsHas
MTOCTOSTHHBIMU pabota
koddumeHTaMu n-ro
MOpsIIKa
5 CucTeMbl TUHEHHBIX 4 4 14 JloMarrHaue
g hepeHInanbHBIX 3a/1aHus,
YpaBHEHUH NIEPBOTO [ToaroroBka k
TOPsIIKA C ceMuHapy
MTOCTOSTHHBIMU
KoddunmeHTamu
6 Jluneitnnie 4 4 14 Jomarnrane
muddepeHnuanbpHbIe 3aJaHMs,
YPaBHEHUS U CHCTEMBI [Moxroroska
C TIEpEMEHHBIMU ceMuHapy
KoddunmeHTamMu
7 TeopeTuueckne OCHOBBI 3 3 13 Jomamraue
3aJlaHus,
IloaroroBka k
ceMuHapy
8 ABTOHOMHBIE CHCTEMBI 3 3 13 JloMarraue
g depeHInaTbHBIX 3aJ1aHus,
ypaBHEHUI IToaroroBka k
ceMuHapy
9 OCHOBBI TEOpPUH 3 3 13 Homarninue
YCTOHYUBOCTHU 3aJlaHHUS,
[MoaroroBka k
ceMuHapy
3auem c ouenkoii 6
Hmozo: 30 30 10 120
O6vem oucyuniunsvt (Mo0y/is) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns)
(6 3au. eo.)

DNEeKTPOHHBIA JOKYMEHT




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
I QepeHInaNbHbBIX YPaBHEHUH | JIMHEHHBIX CUCTEM Ha IutockocTd. IlocTpoenue ¢a3oBbIX HOPTPETOB B
OKPECTHOCTU THMIIEPOOIMYECKHX OCOOBIX TOYEK MJsl HEeTUHEHHBIX
CHUCTEM Ha IJIOCKOCTH. Teopema O BBIIPAMIICHHH BEKTOPHOIO MOJIS.
IlepBble HHTErPAJIBI
9 OCHOBBI TEOPHH YCTOMUNBOCTH VYcroltunBocTh 1O JISAMyHOBY M acCCHMITOTHYECKAs YCTOWYHBOCTD.

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

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

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

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

Ocnosnas numepamypa:

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

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

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

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

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

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

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

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

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

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

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

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIIMNA, TEKYIIIET0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS I CAMOCTOSATENIbHOM paboThl M MOMEIIEHUS I XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayIUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

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

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

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

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

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

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

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

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

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

HaunmenoBanue 1O ITpousBoacTBoO JluneH3nonuoe / cBOOOAHO

pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:

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

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PacpOCTPaHsIEMOe

Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHble NpUI0KEHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JMLIEH3UOHHOE

TeXstudio 3apy0exHoe CBOOOJIHO pacIpOCTpaHIEMOE

Adobe Acrobat Reader 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOJ/IHO pacpocTpaHsIeMoe

CucTeMbl YHpaBJeHHs] MPOEKTAMM:

Microsoft Imagine (Project) | sapyGexmoe | nmuensmonHoe
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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) | sapyGexHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

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

KoncynbrantlLintoc: cripaBoYHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3MOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

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

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

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

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

B mporecce n3yuenus tucuuIiMHel (Moayiis) «/luddepeHnuanbible ypaBHEHHUS» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKue BUJbl yueOHOW paboThl, 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
pohecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNUE UHULIUATHB.

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

B mponecce nekuuii peKOMEHJyeTCsl BECTH KOHCHEKT JIEKIHH: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaeTcs, CleAyeT cOpMYIMpPOBaThH BONPOC M 3aJaTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJCTBOM IpEMojaBaTesis, TA€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlng ycrienmHoi MOoAroTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTBHCS C TEMOM
3aHATHS U OCHOBHBIMH MaTepualaMM, YTOObl MMETh BO3MOXHOCTh aKTHBHO Yy4acTBOBaTh B
oOcyxnenun. Takke MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEH JJIsi OOCYXKICHHUS, YTO MOMOXKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.
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Ayoumopnas paboma — akTHUBHas paboTa CTYAEHTa HAa CEMUHApE, €ro OTBETHI Ha BOIIPOCHI
IPEernoIaBaTess U y4acTHe B AUCKYCCHH.

JIns ycTIenHoro y4acTusi B CEMHHApE CTyJCHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXACHHUS, IPOYUTaTh HEOOXOJMMBIE MaTepHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKAThCS B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIYMEHTHPYS HX.
[Ipu oTBeTax Ha BOIPOCHl MPENOAABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OIUpAasiCh Ha U3y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOICPKUBATH TUAJIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawnee 3a0anue — HaboOp 3a7a4 IO TeMaM HeJleJH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha STarbl, YTOObI
n30exaTh MEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, AJi 0oJiee rTyOOKOro MOHMMaHUSI TEMBI.

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

Llenp KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIHUAIBHBIC 3HAHUS TI0 OJTHOW WJIM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOYJIs) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

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

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOJICHCTBYIOT C PEKOMEHJ0BAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOJHEHHE YI€OHO-UCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00yYeHHS IO TUCHHUIIHHE (MOAYJIIO)

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

OneHuBaHue ypoBHS Y4€OHBIX JAOCTHKEHHUH, OOydarouuxcs MO JUCHUIUIMHE (MOIYJIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
9K3ameHa, IpY 3TOM IPOBOJUTCS OLIEHKA KOMITETEHIIUH, C(POPMUPOBAHHBIX 1O JUCLUIUIMHE.

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

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
) OTIHYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH
CaMOCTOSITETILHO u JIOTHYECKH

MOCIIEI0BATENILHO OTBEYAET Ha BCE BOMPOCHI,
aKIIGHTUpYS BHUMaHWEe Ha  HauOoiee
BAXKHOM. Ymeer aHAJIM3UPOBATH,
CpaBHMBATD, Kilaccu(uIUpoBaTh, 000011aTh,

KOHKPETHU3HUPOBATL W CUCTCMATU3UPOBATH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (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
JUCHUIUIMHBL (MOAYIS) C TMPAaKTUYECKUMHU
3a7avyamMH.

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
W3Y4EHHBIA  MaTepHall, BBIICNSS  €ro
KIIIOYEBbIC  ACTMEKThl M yCTaHABIHBAs
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
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.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnamaer 0a30BBIMH 3HAHHAMHU
0 TUCIUIITHHE (MOIYJIIIO), HO HCTIBITHIBAET
TPYZHOCTH MIPH CAMOCTOSITETILHBIX OTBETAaX
Y MCIIOJIb3yeT HETOYHbIE (OpMYIHUpoBKU. B
X0Jie OTBETOB OH JIOMYCKaeT OLIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJa4d W BIAACET JHIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

He cnan

He 3auteno

He cnan

He 3auteno

He cnaun

He 3aureno

CrynmeHT He OBIael 00sS3aTeIbHBIM
MHUHUMYMOM 3HaHUH IO TPEIMETy U HE
MOXKET OTBETUTh Ha BOIPOCHI, JaXKE €CIH
MperoaaBareib 3aJlaeT JOIMOJHUTEIbHBIC
HABOJSIIUE BOIIPOCHL.
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Hucnurnmuna (Monyib) «JluddepeHnnanbHble YypaBHEHHS» OIEHUBACTCS CIICTYIOITUM

obpazom:
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
HaBBIKOB 110 JUCIUIUTAHE (MOJIYITIO)

HNrToroBasi onenka mno aucuuiinde (moaynw) «/AuddepeHuuanbubie ypaBHeHUs»

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.

Haiinure obmiee pemenue ypaBuenus 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.
Pemute 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 PElIeHUui 1o
CPaBHEHUIO C HEJIMHEWHBIMU CIIy4asiMU.
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10.

Jdomamnee 3ananue: KauecTBeHHasi TeOpusi M yCTOMYMBOCTD pPellleHU it

[Toctpoiite (ha3oBbIi TOPTPET CUCTEMBI:

Onpexaenute ycrounBocTh paBHOBecHOU To4KH (0,0) mist cuctemsl u3 3aaanus 1.
PaccmoTrpute ypaBHenue y'=y(1—y). Halimure TOYKM paBHOBECHS W HCCICAYHTE HX
YCTOMYUBOCTb.

O6bscHUTE TIOHATHE OGudYpKALMK HA IPUMEpPE YPaBHEHHUS Y'=ry—Yy°, TJie [T — TapaMmerp.
[TpuBeauTe MpuUMep TMHAMUYECKOH CUCTEMBI C OM(ypKanuel n onuimuTe e€ IOBEICHNE
IIpU U3MEHEHUH ITapaMeTpa.

IIpumepHbIe 3a1aHUS 10 KOHTPOJILHOM padoTe

Haiigure obiiee perienrue ypaBHeHUs BTOPOTO MOPSAKa:
y"'=3y"+2y=0.
Pemnte HeomHOPOAHOE ypaBHEHUE:
y"'+y=cosx.
3anumute cucreMy AByX JuHeHbx OJ[Y B marpuunoit ¢popme:
z' =4z + vy,
y = —2z + 3y.

Haiinute coOcTBeHHBIE 3HAUEHUSI M COOCTBEHHBIE BEKTOPHI MATPHUIIBI KOG (HUIINEHTOB
CHCTEMBI U3 3aaHus 3.
Pemmmte cuctemy u3 3amanus 3, HCHONB3YS METO TUArOHATN3AIUU MATPHUIIBL.
[TpuMeHnTe METOT BApHALIUK TTOCTOSTHHBIX JIJIS PEIICHHS YPABHCHUS
y'+2y=e*.
Paccmorpute cucremy:

z' = 3z + 4y,

y' = —4x + 3y.

[Toctpoiite (a30BbIil MOPTPET CUCTEMBI U3 3a/1aHUs 7.

Ornpenenure TUI U YCTOWYMBOCTh PABHOBECHOM TOUKHM CUCTEMBI U3 3aJaHus 7.
OO0BsicHUTE, TOUEMY METO]T COOCTBEHHBIX 3HAUEHUI 1 COOCTBEHHBIX BEKTOPOB SIBJISIETCS
a¢heKTUBHBIM AJs peteHus cucteM THHeHHbIX OlY ¢ ToCTOSHHBIMU

KO3 dUIIMEHTaMH.

IIpuMepHBIii CIHMCOK BONPOCOB 1JIsl MOATOTOBKHU K CEMHHAPY

1. OcHoBbl 1 MeTOABI pemienust OY

1.

ook owm

Kakue cymiecTByroT KiaccupuKauy OOBIKHOBEHHBIX IH(QepeHInanbHbIX ypaBHEHUN
ony)?

B uem oTinune ypaBHEHUI EPBOTO U BTOPOIro nopsijaka’?

Yro Takoe auHenHOe u HenmHeHoe O/1Y? IIpuBeaute npumepsl.

Kakue meronpl ananutuueckoro peumeauss OlY Bam U3BECTHBI?

Kak permraercs ypaBHeHUE C pa3eNsIFOIIMMUCS TEPEMEHHBIMU?

Uro Taxoe 3agaya Komu gas OY?
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7. Kakue uucnennsie Meronsl pemenus OJ[Y Bwel 3HaeTe? B ueM ocoOeHHOCTH MeTOna

Oiinepa?

8. Kakme npeumMymecTBa U HEAOCTATKM HMCKOT YHUCICHHBIC MCETOAbI IIO CPAaBHCHUIO C

AHAJTUTUYECKUMU?
2. JIuHeliHble yPABHEHMSI M CUCTEMbI

9. Yro Takoe nuHeHOE TU(PepeHINATHHOE YPaBHEHNE C TOCTOSTHHBIMU KO3 UIIeHTaMu?
10. Kak nHaiit obmiee perieHue ogHopoHoro auHeitHoro OJIY Broporo nopsiaka?
11. Yro Takoe XxapaKTepUCTUUECKOE YPAaBHEHHUE U KaK OHO UCTIOIb3YETCs?

12. Kak pemiaTh HEOTHOPOIHBIC JIMHEHHBIC YPaBHEHUS?

13. Kak 3anucats cucremy nuHeiHbx OJ[Y B Mmatpudnoit hopme?
14. Yto Takoe coOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI MATPHUIIBI KOADDHUIIMECHTOB

CHUCTEMBI?

15. Kak mMeTo auaroHaan3aiuy MOMOTaeT peraTh CUCTeMbl TuHEHHbIX OJ[Y?

16. B ueM cyTh MeTO/1a BapUaIlMK MOCTOSHHBIX JJIS1 PEIICHUS] HEOITHOPOIHBIX CUCTEM?

3. KauecTBeHHAasl TEOPUSA U YCTONYNBOCTh pellieHui

17. Yro Takoe (ha30BbIil HOPTPET U KaK €ro CTPOUTH I CUCTEM JIBYX YpPaBHEHU?
18. Kakue THIbl paBHOBECHBIX TOYEK CYIIECTBYIOT (y3IIbl, ceuia, OKYCHI U T.11.)?

19. Kak onpenenuTs YCTOWYUBOCTh PABHOBECHOW TOYKH?

20. Yro Takoe acCUMITOTHYECKasl yCTOMUUBOCTh?

21. Kakue MEeTOIbI MCCIICIOBAHMS YCTOWYUBOCTH BBI 3HAETE?

22. Uto Takoe Oudypkanus B JTMHAMUYECKHX CUCTeMax?

23. IlpuBenure npumep OHQypKauy ¥ ONMHUIIUTE €€ MTOBEICHUE.
24. Kak Ka4eCTBEHHBIH aHAJIM3 IIOMOTAET IOHAThH MOBEACHUE PEIICHH Oe3 SBHOTO PEIICHHS

ypaBHEHU?
4. PacuuupeHHbIe TeMbl U NPHJIOKEHUSI

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

3gaere?

26. Kak MmonenupyroTcs peanbHbie iporieccs ¢ momonibio O/1Y? [puBenure npumep.
27. B yeM 0cOOEHHOCTH YUCIIEHHBIX METOJIOB Ul HEIMHEHHBIX cUCcTEM?
28. Kakue mporpaMMHBIE CpeICTBAa IPUMEHSIOTCS [T penieHns u ananmuza OY?

29. Kak MeTo/1bl YUCIIEHHOTO HHTETPUPOBAHUS aJaNTUPYIOTCS Ul CIOXKHBIX MOJeNei?

30. Kakne coBpeMEHHBIC HANpaBICHUS HCCIEIOBaHWN B oOmactu auddepeHInanIbHbIX

yYpaBHEHHI BaM H3BECTHBI?

3anaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne 3ananue OtBeTt Komnerenuus

n/n

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

2 Kakoii Tun umeet nuddepeHnanbHOe ypaBHEHUE TIEPBOTO C pa3aeNIOIIIMHUCS OIIK-1
mopsiaka y' = x +y? MepPEMEHHBIMU

3 VYkaxuTe  TeopeMy,  YTBEPXKJAIOLIYI0  CYIIECTBOBAaHME U TeopeMa [Iukapa- OIIK-1
€IMHCTBEHHOCTH pentenus 3agaun Komm st ypaBHenus y' = f(X, y). Jlungenéda

4 Hatinute oOIee perieHue JUHEHHOIO OIHOPOIHOIO YPaBHEHHUS y = Clcos(2x) + OIIK-1
BTOPOTO MOPSIIKA C IOCTOSHHBIMK KO3 duirenramu y" + 4y = 0. C2sin(2x)

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

6 Kakoii meTon ucmonb3yercst A1 HAXOXKICHUSI YaCTHOTO PELICHHS BapUau YK-1
HEOTHOPOJIHOM CHCTEMBI JINHEHHBIX YPABHEHWH C IOCTOSHHBIMU MOCTOSIHHBIX /
ko3 purmenTamu? HEOIpeeIEHHbIX

ko3 dumenTos
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mporpaMMHOro obecrmedeHusi Uil cucteM uQQepeHIrnanbHbIX
YpaBHEHUH.

7 YKaxuTe ycloBHe, NMPU KOTOPOM ONpEAETUTENs BpoHCKOro s | pemeHus JMHEHHO YK-1
($yHIaMEHTaIbHOM CUCTEMBI PEIICHUH PABEH HYJIIO. 3aBUCUMBI

8 Onpenenure TAM OCOOOW TOYKK MJIsi aBTOHOMHOW CHCTEMBI Ha y3en YK-1
IJIOCKOCTH X' =X +y,y' =-X + V.

9 Kak wHaspiBaeTcs QyHKOMs, wucmoinb3yeMas i wuccnenoBaHus | (ynkous JlsmyHoBa YK-2
YCTOMYUBOCTH 10 JIssmyHOBY?

10 | Ykaxwure TeopeMy, TO3BOISIONIYIO HCCIIE0BATh YCTOHUUBOCTh MO | Teopema JlsmyHoBa YK-2
TIePBOMY MIPUOTHIKCHHUIO. 00 YCTOMIHUBOCTH

11 | Kakoii Tun yCcTOWYMBOCTH O3HAYaeT, YTO PEIICHHE CTPEMHUTCS K | aCHUMOTOTHYECKas YK-2
HYJIIO IpH t — 00? YCTOHYHBOCTb

12 | Onpenenure MTOPSIIOK muddepeHIUaTLHOrO  ypaBHEHUS, 2 YK-2
OTIMCHIBAIOIIECTO KOJICOAH!Us MassTHHKA (YIPOIIEHHAS MOJIEID).

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

14 | Kak cBsa3anbl auddepeHnranbHble  ypaBHEHUS C  METOJaMu ONHUCBIBAIOT IIK-1
ONTUMH3ALUHN B MAIIMHHOM OOYYEHUH, TAKUMH KaK TPaJUCHTHBIA | TPAaeKTOPHH CITyCKa
cIyck?

15 | Ykaxwure, Kak TeopemMa O HEMPEPHIBHOW 3aBUCHUMOCTU DELICHUH JUIA OLICHKU IK-1
HCTONB3YeTCs B aHANK3€ MOZEIIeH MalIMHHOTO 00y4YeHusl. YYBCTBHUTEJIBHOCTH K

HU3MEHECHUSM
napamMeTpoB

16 | Ompenenure  mopsimok  auddepeHIMaTbHOrO  ypaBHEHHS, 1 IK-1
MOJICTTUPYIOIIET0 AMHAMUKY HEUPOHHOU ceTH (YIPOMEHHO).

17 | Kakoit WHCTPYMEHT uHpopmannoHHO-KOMMyHHKaMOHHbIX | MATLAB / Python [K-2
TEXHOJIOTHA  HCIOJB3yeTCsT OISl  YUCIEHHOTO  pPEHICHUs
UG hepeHIMANTBHBIX YPaBHEHHI?

18 | Yxaxutre mnpuHIHI HWHOOPMAIMOHHON  OE30MacHOCTH  TpHU 3amuTa JaHHBIX [K-2
WCTONB30BaHUK  OHJIAHH-PECYpPCOB U peIIeHUs 3ajad 1o
T depeHInaTBEHBIM YPaBHEHHSIM.

19 | Kak mnpumensiercss OubOnuorpaduueckas KylbTypa OpU TIOHCKE [IUTHPOBAHNE [K-2
pemwennii  auddepeHIHaNbHBIX ypaBHEHMH B Hay4HBIX 0Oaszax HUCTOYHHUKOB
JaHHBIX?

20 | Ompenenure, kako Tun 3amayr Komm pemaercs ¢ MOMOIIBIO HayaJbHAas 3a7a4da TIK-2
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