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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabowas mporpamma aucuumuimHbl  (Momynsa) «luddepeHuuanbHbie  ypaBHEHHS»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAYKW», Tpo b «MaTeMaTHKa U UICKYCCTBEHHBIM HHTEIUIEKT», YTBEPKACHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BbIciIero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

Nzyuenne nuctummiuasl (Moaynsi) «/luddepenHnmanbapie ypaBHEHHS» 00ecreuuBaeT
MaTeMaTHYECKy0 OCHOBY JJIi MIOHUMAaHUs M OMMCAHUs IMPOLECCOB M3MEHEHUS BO BPEMEHM U
IPOCTPAHCTBE, YTO SIBJSIETCS KIFOYEBBIM ISl pa3pabOTKU aJTOPUTMOB M MPOTPAMMHBIX CPEICTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YpaBHEHHI CIIOCOOCTBYET Pa3BUTHIO AaHAIMTHUYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PELICHHUIO
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 HampasieHuo 02.03.01 «MaremaTnka U KOMIIBIOTEPHBIE HAYKH», MPOQPHITH
«MareMaTiKa U UICKyCCTBEHHBII MHTEIUIEKT» U BXOJUT B 00s3aTeNbHYIO YacTh bioka 1.

Hucnurnuna (Moylib) u3ydyaercs Ha 3 win 4 Kypce B 5, 6, 7 cemecTpe Ha BBIOOP.

Hear  u3yyeHus: JMCHUIUIMHBI  (Moayhasi):  dopMupoBaHme y  CTYACHTOB
(byHAaMEHTaIbHBIX 3HAHUN M HAaBBIKOB pEILEHHs W aHaiu3a JuQQepeHIHaIbHbIX YpPaBHEHUH,
HEOOXOIUMBIX JUIsl MOJAEIUPOBAHUS U UCCIIEOBAHMS JUHAMUUYECKUX IPOLIECCOB B PA3IUYHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu u3y4eHusi AIMCUUILIMHBI (MOAYJIA):

— OCBOUTH OCHOBHBIC THUIBI U KiIacCUpUKAIMK TUPPEpEeHINATBHBIX YPAaBHEHHA U WX
peLeHui;

— HAy4YMTbCS  aHaJu3upoBaTh W  (OPMyIHpOBaTh  3aJayd,  CBOJAIIMECS K
Qg depeHIMaIbHbBIM YpaBHEHHUSAM, pelaTh pa3InyHble IPUKIIAAHbIE 3a/1a4uu;

— HayuuTbcs (OpMYyIMpOBaTh W pellaTh 3aJayd, MOJEIUPYEMBIX C IOMOIIBIO
T depeHIIMATBHBIX YpaBHEHUI, B paMKax MEKIUCIUITIMHAPHBIX UCCIIEIOBaHUIT;

— HAY4YMTHCSI OCYLIECTBIISITH KPUTHYECKUN aHAIN3 M OOOCHOBBIBaTH BBIOOP METOJOB
pelIeHus 11 KOHKPETHBIX TUIIOB YPaBHEHUM.

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOMIiCSl T0JIZKEeH

3Hamy:

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

— (yHIaMEHTaJIbHbIE TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PELLIEHU;

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

— TEOPHUI0 YCTOMYMBOCTH PELIECHUN U METOABI €€ aHAJIN3a;

— BaxHenmue npuioxeHus O/Y B ecTeCTBEHHBIX HayKaX U TEXHHUKE.

ymembo:

— onpenensats Tin O/1Y u BeIOMpaTh COOTBETCTBYIOIIUN METOJ] PEIICHHUS,;

— TMPUMEHATH AHAIMTUYECKHE METOBI JUIsl pEIIEHUsI OCHOBHBIX KitaccoB O/1Y;

— HCCJEeN0BaTh KAYECTBEHHOE MOBEICHNE PEIICHUH, BKIIFOYAsi BOIIPOCHl YCTOMYHUBOCTH;

— CTpOUTH (pa30BbIE MOPTPETHI Ui ABTOHOMHBIX CUCTEM;

— HCHOJIb30BATh YHCIEHHBIE METO/bI I pubnmxéHHoro pemenus OLAY;

— npuMeHATh Teoputo OY ais pereHns NpukiIaaHbIX 3a1ad.

enademp:

— MaTeMaTU4YecKUM  almapartoM TEeOpUH  OOBIKHOBEHHBIX  AM(PPEepeHIrnaTIbHbIX
YpaBHEHUM;
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— METOJaMH aHAJIUTHUYSCKOTO M KauecTBeHHOro ananusa OJ1Y;

— HaBbIKaMU MOCTPOEHUS MaTEMAaTUUYECKUX MOJIeNiel ¢ ucnoib3oBanueM O/1Y;
— TEXHUKOMW UCCIICIOBAHUS YCTOMYMBOCTH TUHAMUYECKUX CUCTEM;

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

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue HNupukatop Iepeuens njaHNpyeMBbIX
KOMIETEeHIN U KOMIETEeHINHU Pe3yJIbTATOB 00y4eHHsI 10
JMcCUHMILIMHE (MOAYJIIO)
OIIK-1. Crioco0€eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METO/IBI U IMOIXObI K
dbopMynupoBaTh U pemaTh PELLIECHUIO 33134 NIPUKIIAIHON U
aKTyalbHbIC U 3HAYHMBbIC KOMIIBIOTEPHOM MaTeMaTHKH, BKJIIOYast
npoOJIeMbl MPUKIIATHON 1 ITOPUTMBI, MATEMaTHYECKOE
KOMITbIOTEPHON MOJICJINPOBAHNE U TEOPHIO
MaTEeMaTHKH ONITUMM3ALIUH, & TAKKE COBPEMEHHBIE
WHCTPYMEHTBI U TEXHOJIOTHH,
UCIIOJIb3YEMBbIE B 3TOM 00JIACTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHIECKHE
3aJa4u, IPUMEHITH COOTBETCTBYIOIUE
METO/IBI U allTOPUTMBI [Tl MX PEIICHUS,
a TaKk)Ke WHTEePIPETUPOBATh U
MIPECTABIIATH PE3yIbTaThl B IOHATHONW U
JOCTYITHOH popme
OIIK-1.3. NmeeT nmpakTudeckuii ombIT paboTHI HAJT
NPOCKTaMH HJIH UCCIIEIOBAHUSIMHE B
00J1aCTH MPUKIIAIHON ¥ KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y4acTHE B
KOHKYPCax, OJIMMIINA/AAX WJIM HAyYHBIX
nyOIMKAIUsIX, TJe ObLIN PEIICHBI
aKTyaJbHbIC Y 3HAYNMBIC 33/1a4H
[K-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT METOBI U MOAXO0BI K
3aJa4u C MaTeMaTHYECKOI (hopMyIHPOBaHHIO 33aJa4, a TAKKE
TOYHOCTHI0, 00OCHOBBIBAThH OCHOBHBIE IPUHIIMITBI MATEMATHIECKOTO
YTBEPKICHUS CTPOTO H JI0Ka3aTeNbCTBA U aHAIN3a PE3yJIbTaTOB.
AHAJIU3UPOBATh IK-1.2. YMeeT KOPPEKTHO CTaBUTh U
MOJTy4YEHHBIE Pe3yIbTaThl B (dhopMynHpoBaTh MaTEMaTHICCKHE
001aCTH MaTEeMaTHKH U 3aJa4u, IPUMEHSTh CTPOTHE METOIbI
KOMITBIOTEPHBIX HayK JIOKa3aTeJIbCTBA U aHAIN3UPOBATh
NOJTY4YEHHbBIE PE3yIbTATHL.
IK-1.3. Hmeer ombIT paboTHI € 331a4aMu B

00J1aCTH MAaTEMATHKU U KOMITBIOTECPHBIX
HayK, BKJIOYasd NpUMCHCHHUC
MAaTEeMaTU4YCCKUX MCTOAOB IJIsA PCHICHU
MPAKTUYCCKUX 3a1a4d
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl TKY
n HaumenoBanue Ounas gpopma (rexyummii
Ty o et Ko Comen | o
pbl Jb Hasi paboTa ycrneBaeMoCTH)
1 OCHOBHbBIC TIOHATHUS U 2 2 8 JoMmaraue
OTIpe/IeTICHHS 3a/1aHus,
[ToaroroBka k
CEMHHApY
2 [Ipocreiimye THIBI 2 2 8 Jomamraue
mudpepeHImaTbHBIX 3a/1aHus,
YpaBHEHUH NIEPBOTO [ToaroroBka k
nopsiiKa CEMHHApY
3 TeopeTuueckrue OCHOBBI 4 4 16 Jomaraue
3a/1aHus,
IloaroroBka k
CEMHHApY
4 JIuneitabIe 2 2 2 8 JloMarrHaue
muddepeHnnanbpHbIe 3a/1aHus,
YPaBHEHUS C KonTponbphas
MTOCTOSTHHBIMU pabota
K03 HUITUEHTaMH N-TO
nopsiiKa
5 Cuctembl THHEHHBIX 4 4 16 Homarrane
g hepeHInanbHBIX 3a/1aHus,
YpaBHEHUH NEPBOro [ToaroroBka k
nopsiiKa ¢ CEeMHUHApY
MTOCTOSTHHBIMU
koadduImenTaMu
6 Jluneitnnie 2 4 16 Jomarnrane
mddepeHInaTbHbIE 3aJ1aHus,
YPaBHEHUS U CHCTEMBI [Moxroroska
C TIepeMEHHBIMU ceMuHapy
KoddunmeHTamMu
7 TeopeTrnueckne OCHOBBI 2 2 8 Jomamraue
3a/laHus,
IloaroroBka k
CEMHHAPY
8 ABTOHOMHBIE CHCTEMBI 4 6 2 24 JloMarraue
g hepeHInanbHBIX 3aJaHMs,
YpaBHEHUI Kontponphas
paboTa
9 OcHoOBBI TeOpUN 4 4 16 Jomamraue
YCTOWYMBOCTHU 3aJlaHus,
IToaroroBka x
ceMuHapy
IKzamen 4
Hmozo: 26 30 8 126
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)
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4. CopepxaHue IMCUUILTAHBI (MO1YJIs)

Nen/m HanMenoBanue pa3aena Coaep:xanue TUCHUILUIHHBI (MOIYJIsI) MO TeMaM
AUCHUILIMHBI (MOLYJIs1)
1 OCHOBHBIC TIOHATHS U Ob6mee onpenenenue auddepeHMaIbLHOTO ypaBHeHUI. HopMmabHbIf
oTpeIeIICHUS BUJ OJHOTO YpaBHEHHS M CHUCTeMbl. 3amada Komm s omgHOTO
YpaBHEHUS U JJIsl CHCTEMBI
2 TIpocreiiive TUIBI [Ipocreitmme sl quddepeHnanbHbIX YpaBHEeHHH IEPBOTO TOPSAKA
nmud hepeHnrnanbHBIX ypaBHEHHH
NEPBOTro MOPSIIKA
3 TeopeTnueckue OCHOBEI Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH perieHus 3aaa4u Komu.
Teopema 0 MPOTOMHKEHUN PEIICHHS
4 Jluneitabie muddepennnancapie | JIunedinsie  muddepeHnmMaIbHBIE  ypaBHEHHUS € TOCTOSTHHBIMH
YpaBHEHHUS C MOCTOSTHHBIMU ko3 puLmeHTaMH N-TO MOpsAAKa
ko2 PHUITMEHTaMH N-TO TOPsIKA
5 CucTeMbl TUHEHHBIX OO6mmee pereHne OTHOPOTHON CUCTEeMBI. MaTpudHast SKCITOHEHTA U €€
I QepeHInaNBHBIX ypaBHEHUH | mpuMeHeHune. YacTHoe pelieHue AJs MpaBoi YacTh B BUJE BEKTOP-
MIEPBOTO MOPSIZIKA C KBa3UMHOI'OWIEHa
MOCTOSTHHBIMU K03 prnmeHTamMu
6 Jluneiinbie muddepennnancable | OyHAaMEHTaNbHAS CHCTEMa W (yHIaMEHTAlIbHAS MaTpUIla PEIieHH.
YPaBHEHUS U CUCTEMBI C Omnpenenurens Bporckoro. ®opmyna JlnyBuwiis-OcTporpaackoro.
MIEPEeMEHHBIMU KO3 puImeHTaMu | MeTo BapHaluy MOCTOSHHBIX
7 TeopeTrnueckue OCHOBHI Teopema o HempepbIBHOW 3aBHCHMOCTH OT TapaMeTpa W HavadbHBIX
ycioBuii. Teopema o muddepenmupyemMocTst 1O mapaMmeTrpy u
HAa4YaJIbHOMY YCIIOBHIO
8 ABTOHOMHBIE CUCTEMBI OcHoBHBIE cBoiicTBa (pa3oBbIX TpaekTopuid. [loyokeHHsT paBHOBECHA
nmud dhepeHInaNbHBIX YPaBHEHUH | JIMHEHHBIX CHCTEM Ha IIocKocTH. [locTpoenue (pa3oBBIX MOPTPETOB B
OKPECTHOCTH THUIEPOOIMUECKUX OCOOBIX TOYEK JUIS HEJIMHEHHBIX
CHUCTEM Ha IJIOCKOCTH. Teopema O BBIIPAMIICHHH BEKTOPHOIO MOJIS.
IlepBble HHTETPAJIBI
9 OCHOBBI TEOPHH YCTOMUNBOCTH YcroitunBocTs 1O JISMYyHOBY M acCUMNTOTHYECKas YCTONYHMBOCT.

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

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

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

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

Ocnosnas numepamypa:

1. Kyxosa, I'. C. JuddepeHunanbuple ypaBHEHHS B NpUMEpax W 3agadyax . ydeOHoe
nocooue / I'.C. XKykoBa. — Mocksa : UHOPA-M, 2024. — 348 c. — (Bricmiee oOpazoBanue). —
DOI 10.12737/1072182. - ISBN 978-5-16-019782-1. - Tekcr : snektponHbii. - URL:
https://znanium.ru/catalog/product/2082671.

2. bacos, B. B. O0bikHOBeHHBIE MU (hepeHIInaNbHbIC YPABHEHUS: JIEKIIUU 1 IPAKTUIECKHE
3aHATHA : yueOHoe nocodue / B. B. bacos. - Cankt-IletepOypr : M3a-Bo C.-Iletep0d. yu-ta, 2023.
- 438 c¢. - ISBN 978-5-288-06319-0. - Tekcr : osuekrponnbni. - URL:
https://znanium.ru/catalog/product/2184296.

3. Myparosa, T. B. ludpdepenunanbabie ypaBHEHUS : YIeOHUK U MPAKTUKYM JIJIsl BY30B /
T. B. MyparoBa. — Mocksa : U3nparensctBo FOpaiit, 2025. — 524 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-19174-5. — TekcT : anexTpoHHbIi // O6pa3oBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/560212.

Jlononnumensnasn numepamypa:

1. Kankaesa, JI. C. MareMaTHueCKUi ~ aHaU3:  TEOPHsl  IMPEJIENIOB,
muddepeHnmraIbHOe ncuncienue : yaeonuk s By3os / JI. C. KankaeBa. — 2-e U3 ., UCtip. ¥ JA0T.
— Mocksa : U3parensctBo FOpaiit, 2025. — 246 ¢. — (Bricmiee oopa3oBanue). — ISBN 978-5-
534-04898-8. — Tekct : anexTpoHHsIi / O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563592.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, IPAKTHUYECKOM M HAy4HO-
HCCJIEIOBATENBCKON paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYeCKOro) THMA, TPYIINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>kuBaHus yueOHOro o6opynoBanus. IloMemmenuss yKoMIIJIeKTOBaHbI CHIEUATU3HPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallMMU JJIs MpeACTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaETCS B YUCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOYAs! IEMOHCTPAIIMOHHOE 000PYA0BaHHE.
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https://znanium.ru/catalog/product/2082671
https://znanium.ru/catalog/product/2184296
https://urait.ru/bcode/560212
https://urait.ru/bcode/563592

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJBb30BAHUS WHBAJTUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue nmopraja CchbliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moptai «Poccuiickoe oopasosanue" | https://www.edu.ru/

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

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanHoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOe
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOHO paclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIUIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTAa BPEMEHM:
Toggle app | 3apyOexHOe | CBOOOHO pacIpoCTpaHsIeMOe
CucteMsbl ynpapjieHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrembl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHOe
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynerantllnroc: cripaBo4HO-TIpaBoBast OTEYECTBEHHOE | JIMLICH3UOHHOE
cucTeMa
CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEUYECTBCHHOE | JIMLIEH3UOHHOE
Crampaprasii Russian Edition

Cpennbl pa3padoTKkm:

Visual Studio Code 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopmManueii:

Zotero | 3apy6erxHoe | cBOGOIHO pacpocTpanseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporiecce n3yuenus mucuiuiHbl (Moayis) «/Iuddepennuaibapie ypaBHEHU» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BUIbl ydeOHON paboThl, KaK JIEKLUH,
CEMHUHaphl, JOMAaIlHUE 3aJaHMs, KOHTpOJbHas paboTa, a TakkKe pas3u4yHble BUIbI
CaMOCTOSITENIbHOW paboThl 00yyaromMXcs MO 3aJaHMI0 TpernojaBareis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npodeCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE HUHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak mpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CIIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOMPOCHI WM MaTepUaNbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Ecmu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MpernoaaBaTeNo Ha KOHCYIbTAIMU UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOTO) 3aHATHUS.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, MPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS ¢ TeMOMU
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTD.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHape, ero OTBETHI Ha BOIIPOCHI
IpEernoJiaBaTess U y4acTHe B IUCKYCCHU.

Jl1g ycnemHoro yyacTvsi B CEMMHApE CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMble MaTepuajbl U MOATOTOBUTH BOMPOCHL. BaxHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BBICKA3bIBasl CBOU MHEHHUS U apIyMEHTUDPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENsI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOoJIe3HO NOAAEPKUBATH AUATIOT ¢ OJTHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTH CBOU 3HAHMUSI.

DNEeKTPOHHBIA JOKYMEHT



Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAMH BBINMOJIHEHHs. PeKoMeHIyeTcs: pa30MBaTh 3aJaHKs Ha JTaIlbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HY)KHO PEIIUTh 32
OrPaHUYCHHOE BPEMSL.

[{enb KOHTPOJIEHOM PabOTHI — MOMYYUTH CHEIHATLHBIC 3HAHUS TT0 OJTHOU MU HECKOJIBKIM
TeMaM JUCLUIUIMHBI U IPOJAEMOHCTPUPOBATH HABBIKM UX IIPAKTUYECKOIO0 IPUMEHEHMUS.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJICIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYJIS).

B miporiiecce caMmocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMy MPu MUHUMAIILHOM yYacTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMHu JIeKIu# (00paboTKa TEKCTa), MOBTOPHOE M3yUYEHUE YUEOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumimHae (Moay.Jo) «AuddgepeHunanbHbie ypaBHeHUA»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYLIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTALIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
9K3aMeHa, Py TOM MPOBOJAMTCS OLICHKA KOMITETSHIIUH, C(OOPMUPOBAHHBIX 110 TUCIUTIINHE.

JIns OueHMBAHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCTIONb3YyeTCsl JiecaTUOa/UIbHas IIIKaja OLIEHWBAaHUS, KOTOpas COOTHOCUTCS C TPaJUIIMOHHOU
NATHOAIIIBHOM LIKAIOH ciIeTyronM 00pa3oM, eciil HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

JecaTubannbuas IlaTudanabuas OO0mas xapakTepuCcTHKA pe3yJbTaTa 00y4eHusl 1Mo
OILICHKA OIICHKA AUCHHILUINHE (MOLYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAAEET 3HAHHUAMHU, HU3JIOKEHHBIMH B
OTIUYHO paboueil nmporpamme, U rIyOOKO OcMbIciseT qucuuiuiuay. OH
8 OTIMYHO CaMOCTOSITENIbHO U JIOTUYECKU I10CJIENOBATENBHO OTBEYAET Ha

BCE BOINPOCHI, AKLEHTHPYS BHUMaHHWE Ha Haubojiee BaKHOM.
YMeer aHaIM3MpOBaTh, CpPaBHUBATH, KIAcCUPHUIMPOBATH,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMAaTHU3HPOBATH
W3y4YeHHBIH MaTepuall, BBIAETSAS KIIOYEBBIE MOMEHTHI U
yCTaHaBNUBAas  NPUYUHHO-CIEJICTBEHHBIE  CBs3U.  YeTko
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTaThI
AHAJIM30B U JIPYTUX UCCIIENOBAHUMN, a TAKKE PEILACT CIIOXKHBIE
3agaud. CTyJI€HT XOPOILO 3HAKOM C METOAaMU MCCIIECAOBaHMUS,
HEOOXOIUMBIMH JUISI TPAKTHYECKOH AEATENIbHOCTH, U YMEET
CBA3BIBATh TEOPETHUYECKUE ACTIEKThl IUCIUIUIMHBI (MOIYJIs) C
MPaKTUYECKUMHU 3aJauaMH.

7 XOpOH_IO CTy):[eHT 06J'Ia}_IaCT SHaHUAMU NOpeIAMETa MNOYTHU B IIOJITHOM

6 Xopomo o0beme pabodeil mporpaMMbl U CaMOCTOSITENIBHO, JIOTHYECKH
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

MOCJIEIOBATENBHO U BCECTOPOHHE OTBEYAECT HA BCE BOMPOCHI,
aKIIEHTUPYS BHIMAaHNE Ha HanboJiee 3HaYNMbIX MOMeHTaX. OH
yMEeT aHaJIM3UPOBaTh, CPABHUBATh, KIACCU(PHUIIMPOBATS,
0000maTh,  KOHKPETH3MPOBATb W  CHCTEMAaTH3UPOBATh
W3YYeHHBI MaTepuaj, BBIAEINSAS ero KIII0YeBBIE aCIeKTHl U
yCTaHABIMBas IPUUUHHO-CIIC/ICTBEHHEIE CBsI3U. DOpMyIUpyeT
CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET pPe3yIbTAaThI
aHAJN30B U JIPYTUX UCCIECIOBAHUHN, a TAKXKE PEHIACT CIOXKHBIC
CUTyallMOHHbIE 3aa4i. CTyIEHT XOPOIIO 3HAKOM C METOJAaMHU
WCCIIETOBAHMUA, HEOOXOAMMBIMHU TUTS MIPaKTHYECKON
JEATETTILHOCTH, U YMEET CBA3BIBATH TEOPETUUYECKUE ACTICKTHI
MpenMeTa ¢ MPaKTHYECKUMH 3a/1adaMu.

5 Y noenetBoputensHo| CTyseHT ob6nagaer 0a30BBIMH 3HAHWAMHU 110 AWCIUTUIHMHE

4 V oBIIeTBOpHTEIBHO| (MOAYJIIO), HO MCIIBITHIBAECT TPYAHOCTH [PH CAMOCTOATENBHBIX
OTBETaX W HCIIOJB3YeT HETOYHbIC (OpMyIupoBkH. B Xxoze
OTBETOB OH JIOMYCKAET OIMOKH, KACAIOIINECs CYTH BOIIPOCOB.
CTyneHT crocoOeH pelaTh TOJNBKO CaMble MPOCTHIC 33]auu U
BIaJiceT  JIIIb  MHHAMAIBHBIM  Ha0OpOM  METOJOB

HCCJICIOBAHMS.

3 He cnaun CryneHT He OBJajies 00s13aTeIbHBIM MUHUMYMOM 3HAaHUH 110

He cnan NpeMEeTy W HE MOXXET OTBETUTh Ha BOMPOCHI, JaXe €CIU

1 He cian npenojaBarenb  3aJacT  JIOTMOJHUTEIbHBIC  HABOJSIINC
BOTIPOCHI.

Juctunnuna (Moaynb) «J{uddepeninanbapie ypaBHEHUS OIICHUBACTCS CIEAYIONIIM
obpazoM:

AKTHBHOCTD Bec |KoauuecTBO Onucanue
Homamnnue 3amanus | 20% 14 HaGop 3aia4 o remam HeJenu
AynutopHas pabora | 15% 14 AkTuBHas paboTa CTyJJeHTa Ha CEMHHApe, €ro OTBETHI HA

BOIIPOCHI MMpErogaBaTeid U y4aCTUC B JTUCKYCCHUU

Kontponbnas pabora | 30% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPbIE HYKHO
PEILINTH 338 OrPaHHICHHOE BPEMsI

OK3aMeH 35% 1 I[TuceMenHas win ycTHas padoTa Ha 3aJaHUEM

9
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 TUCIUILTHHE (MOYJITIO)

dopmyJia pacuéra HUTOr0BOM OLICHKH mno AUCHHUILIMHE (Mmonay.110)
«/Iudpepennnanbubie ypaBuenusn»: «0,2 X cpexnee 3a nomamraue 3aaanus + 0,15 x cpennee
3a ayqUTOpHYI0 paboty + 0,3 X cpenHee 3a KOHTpOJIbHbBIE padoThl + 0,35 X sK3aMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIHUXCS 110 IMCHHUIINHE (MOLYJII0)
IIpumepHbIe fOMALIHKE 3a]aHUSA

JlomamHee 3aganue 1.

1. Knaccudwummpyiite CITETYIOIITHE ypaBHEHHUSI o HOPSIIKY u THUITY:
a) y'+3y=sinx
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b) y"+y=0
I—<,2
) y=y
Pemute ypaBHeHue y'=3y aHaIUTHYECKH ¢ HayalbHbIM ycioBueM Y(0)=2.
Haiinute obiiee pemenue ypaBuenus y''—4y'+4y=0.
Ucnons3yss ~ meton  Dinepa,  npuOamxeHHO — pemmte  3amady  Komm s
ypaBuenus y'=y—x, Y(0)=1 na unrepnaiue [0,1]c marom 0.2.
CpaBHUTE MOJTYYECHHbIC YUCIICHHBIC PEIICHUS C aHAJUTHUYECKUM DPELICHHUEM U3 3a/aHus 2,
cieNlaiiTe BBIBOABI O TOUHOCTH METO/1A.

JlomamHee 3agaHue 2.

Hatinure obmee pemenne ypaBaeHus y''+2y'+y=0.
Pemmre cucremy nuneitnsix O/Y:

-

= 20 4 0

-

Yy = —x+4y

[IpencraBeTe cuctemMy U3 3a7aHus 2 B MaTpUYHOM opMe U HaliuTe COOCTBEHHbIE 3HAUCHUS
MaTpuIlbl K03 PUimeHTos.

Hcnonb3ys MeTO/l Bapualuy OCTOSIHHBIX, PEIIUTE YpaBHEHHE y'+y=e*.

OObsicHUTE, KaK JIMHEHHOCTh YPaBHEHUN YINpOILAET MPOLECC HAXOXKJIEHUS pPELIeHUil 1o
CPAaBHEHHUIO C HEJIMHEWHBIMU CIIy4YasiMU.

Jomaminee 3aianue 3.

[Toctpoiite (ha30BbIil MOPTPET CUCTEMBI:

r =Y
y =

Onpenaenure yctoiunBocTh paBHoBecHOU ToukH (0,0) 1t cucteMsl u3 3aganus 1.
PaccmoTpute ypaBHeHue y'=y(1—y). Haiigure Touku paBHOBECHUS U HUCCIEAyHTEe HX
YCTONYUBOCTb.

O6bscHUTe TOHATHE OU(ypKALMK HA IPUMEPE YPaBHEHUS y'=Ty—Yy-, T/ie I'T — mapamerp.
[TpuBenute mpuMep JUHAMHUYECKON CUCTEMBI C OM(ypKaluel U ONUIINTe € OBeIeHUE IPU
W3MEHEHUU IIapaMeTpa.

IIpuMepHbIe 3aaHus 1)1 KOHTPOJILHOI padoThl
1. Haiigute ob1ee perieHne ypaBHEHUs BTOPOTO MOPSAKA:
y"=3y"+2y=0.
2. PemnTe HEOTHOPOIHOE YpaBHEHUE:
y'+y=cosx.
3. 3Bamummure cuctemy AByX JuHeWHbIX O/lY B MaTpuuHOi Gopme:
!

z =4z + vy,
y = —2z + 3y.

4. Haiinure coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI MAaTPHUIIbl KO3 (HULIEHTOB
CUCTEMEI U3 3aJlaHusA 3.
Pemnte cucremy n3 3amanus 3, UCIONIB3Ysl METOJ AMATOHAIM3ALIUN MATPHULIBI.
6. IlpuMeHuTEe METO BapHaly MIOCTOSHHBIX JUIS PEIICHUST YPaBHEHUS:
y+2y=e ™.
7. PaccmoTtpute cuctemy:

o
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z' = 3z + 4y,
y' = —4z 4 3y.

8. TlocrpoiiTe (ha30BbIN HOPTPET CUCTEMBI U3 3aJaHUS 7.

9. Ompeznenute TUII U YCTOMUMBOCTH PABHOBECHOW TOYKU CUCTEMbI U3 3aJ1aHus 7.

10. O6wscHuTE, TOYEMY METOJ] COOCTBEHHBIX 3HAYEHUI 1 COOCTBEHHBIX BEKTOPOB SIBISIETCS
3 exTUBHBIM 1S pereHus cucteM JuHeHHbIX OJ[Y ¢ moCTOSHHBIMU
KO3 (ppHULrEeHTaMH.

IIpumepHbIe BONPOCHI 111 HOATOTOBKH K 3aHATHIO
1. OcHoBbI 1 MeTOABbI pemieHuss OY
1. Kakwue cymecTBylOT Kiaccuukanuu OOBIKHOBEHHBIX AU depeHIINaTIbHbIX yYpaBHCHHMA
oay)?
B dem otninune ypaBHEHUM EPBOro U BTOPOTO MOpsiaKa?
Uro Takoe nuHeiHOe U HenuHeitHoe OLY? [IpuBenure npuMepsl.
Kakue merons! ananutuueckoro pemenus OJlY Bam uzBectHbI?
Kak pemiaercs ypaBHeHHE ¢ pa3ae/SIIOUTUMUCS TEPEMEHHBIMU?
Uro Takoe 3agaya Komu aias OY?
Kakue uucnennsie meroasl pemenus OJ]Y Bbl 3Haere? B yem ocoOeHHOCTH MeToxAa
Oitnepa?
8. Kakme mpemmymiecTBa M HEIOCTaTKH HMMEIOT YHCICHHBIE METOJABI MO CPaBHEHHIO C
AHATUTUYECKUMU?
2. J/Inneiinble ypaBHEHHMS M CHCTEMbI
9. Uro takoe nuHeitHOe quddhepeHnanbsHoe ypaBHEHHE C TOCTOSTHHBIMU KO3 duirenTamMu?
10. Kak Haiitu o0miee pemenue ogaopoanoro auaeriHoro OJY BTOporo mopsiaka?
11. Yro Takoe XapaKTepUCTUUECKOE YPaBHEHHE U KaK OHO HUCIIOJIb3YyeTCs?
12. Kak pemarb HEOJHOPOAHbIEC TMHEHHBIC YPABHEHUS?
13. Kak 3anucats cucremy nuHeitHbsix OJ[Y B matpuunoit popme?
14. Yto Takoe coOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOPHI MATPHUIIBI KOADDUIIMECHTOB
CUCTEMBI?
15. Kak MeTo AuaroHaan3aiuy MoMoTaeT peniaTh CUCTeMbI TMHEUHBIX OJ[Y?
16. B ueM cyTh MeTO/1a BapuallMM NOCTOSHHBIX JUIsl pELLICHHUsI HEOJHOPOHBIX CHCTEM?
3. KauecTBeHHas1 Teopus U YCTOMYHMBOCTH pellIeHU
17. Yto Takoe ¢a3zoBbIi MOPTPET U KaK €ro CTPOUTH AJISI CUCTEM JIBYX YPaBHEHUI?
18. Kakue THITBI paBHOBECHBIX TOUYEK CYIIECTBYIOT (y3JIbl, ceia, (POKYCHI U T.I1.)?
19. Kak onpenenuts ycTOWIMBOCTH pABHOBECHON TOUKHU?
20. Uto Takoe acCHMIITOTHYECKAsT YCTONIHBOCTE?
21. Kakue MeTo/bl UCCIIeJOBAHUS YCTOMYMBOCTH BbI 3HaeTe?
22. Yro Takoe Ondypkanus B JTMHAMHUYECKUX CUCTEMax?
23. IlpuBenure npuMep OMPypKaluy U ONUIIUTE €€ TOBEACHUE.
24. Kak xa4eCTBEHHBII aHAJN3 ITOMOTAET MOHATH MOBEJCHUE PEIICHUH 0e3 IBHOTO PeIIeHHs
ypaBHEHH?
4. PacluMpeHHbIe TeMbl U IIPUII0KEHU S
25. Kake OCHOBHBIE METO/bl aHalW3a HEIMHEHHBIX AU(QepeHInanbHbIX YpaBHEHHH BBI
3Haere?
26. Kak Mozenupyrotcs peajibHble nporieccsl ¢ momotisio OJY? Ipusenute npumep.
27. B yeM 0COOEHHOCTH YUCIEHHBIX METOIOB JIJIS HEJIMHEHHBIX CUCTEM?
28. Kakue nmporpaMMHBbI€ CpeICTBAa MPUMEHSIOTCS Ui petieHus u ananuza OY?
29. Kak MeTo/IpI YMCIIEHHOTO WHTETPUPOBAHUS aATUPYIOTCS IS CIIOKHBIX MO ?
30. Kakue coBpeMeHHbIE HampaBlIeHUs HCClIeJoBaHUA B obnactu auddepeHnnanbHbIX
ypaBHEHU BaM U3BECTHBI?

Nogakown
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3ananue OtBer Kommnerenuus
n/n
1 Omnpenenure nopsAoK AU GepeHIHATEHOTO ypaBHEHHSI 3 OIIK-1
y"+2y"+y=0.
2 Kaxoii T nmeet muddhepeHnnanbHoe ypaBHEHNE C Pa3ICIISIOIIIMHUCS IIK-1
TIEPBOTO TOPsIKA V' = X + y? TepeMEHHBIMHU
3 YKaxuTe TEOpeEMY, YTBEPKIAOIUIYIO CYLIECTBOBAaHUE U teopeMma [Iukapa- OIlK-1
€IMHCTBEHHOCTH peleHus 3anaun Komm aiis ypaBHeHHS Jlungenéda
y' =f(x,y).
4 Haiimure oOInee pelreHne JIMHEHHOTO OIHOPOIHOIO y = Clcos(2x) + IK-1
ypaBHEHHUS  BTOPOTO  TOpSIKA C  [OCTOSHHBIMH C2sin(2x)
kodb¢urmenramu y" + 4y = 0.
5 Omnpenenurte pa3MepHOCTh (HyHIAMEHTATHFHONW CHCTEMBI 2 OIIK-1
peueHuil Uil CUCTEMBI JIMHEHHBIX YPaBHEHUMN IIEPBOTO
MOpsiIKA C TOCTOSIHHBIMH KO3 (GUIIMEHTaMH pa3zMepa
2X2.
6 Kaxkoit MmeTon ucnonp3yeTcst Al HaXOXACHUSI YaCTHOTO Bapualuu [K-1
pelieHHsT ~ HEOAHOPOJHOH  CHUCTEMBl  JIMHEHHBIX MOCTOSIHHBIX /
ypaBHEHHUH ¢ IOCTOSIHHBIME Koddpumentamu? HEeonpeaenEHHBIX
KO3 PHUITMECHTOB
7 VYKaxure yclioBUE, TpU KOTOPOM OINPEACIUTENb | PELICHUs JIMHEHHO OIIK-1
BpoHckoro aiisi pyHAaMEHTaNbHOW CHUCTEMBI PELICHUI 3aBUCUMBI
paBeH HYJIO.
8 Onpenenure TUO 0CO0OH TOYKH IJIsi aBTOHOMHOU y3en [K-1
CUCTEMBI Ha INIOCKOCTU X' =X +y, y' =-X + VY.
9 Kak HaszpBaercss  (QyHKUus, wWcnoib3dyemas i | QyHKuus JlsmyHoBa OIIK-1
HCCIIEAOBAHMSI YCTOMUMBOCTH 110 JISsTyHOBY?
10 Vkaxute TeopeMy, MO3BOJSIOLNIYI0O HCCIEeNoBaTh | Teopema JlsmyHoBa IK-1
YCTOMYMBOCTB 110 EPBOMY NPHOIMKEHUIO. 00 yCTOHYHMBOCTH
11 Kakoli THm ycTOWYMBOCTHM O3HA4aeT, YTO pelIeHHe | aCHMITOTHYecKas OIIK-1
CTPEMHTCSI K HYJIIO TIpH t — 00? YCTOHYHBOCTb
12 Omnpenenure nopsinok auddepeHnnans-HOro ypaBHeHus, 2 IK-1
OIMCBHIBAIOIIETO KoOJeOaHHWs MasTHUKA (yNpoIIEHHAs
MOJIEJIb).
13 Haiigute wyactHoe pemienue ypaBHeHHMS Y' = 2x + 1 ¢ y=x"2+x+1 OIIK-1
HavyaspHBIM ycnoBreM y(0) = 1.
14 Kak cBs3ansl  muddepernmanbHple  ypaBHEHUS C OTIMCHIBAIOT IK-1
METOZIaMH ONTHMU3ALUK B MAIIMHHOM OOYYeHHH, | TPAeKTOPUH CITyCKa
TaKUMH KaK IPaJIMEHTHBIN CITyCK?
15 VYkaxuTe, Kak TeopeMa O HENpepbIBHONW 3aBUCHMOCTH JUTSI OTICHKH OIIK-1
peILIeHUH UCIIONB3YETCs B aHAJIM3€ MOJIEJICH MAIIMHHOTO | YyBCTBUTENIBLHOCTH K
oOyueHus. W3MEHEHUSIM
apaMeTpoB
16 Omnpenenure nopsnok auddepeHnanb-HOro ypaBHeHus, 1 [K-1
MOJCJIUPYIOIIETO  JUHAMHUKY  HEWPOHHOH  CeTH
(ynpoméHHo).
17 Kakoit WHCTPYMEHT uadopmarmonno- | MATLAB / Python OIIK-1
KOMMYHHMKALIMOHHBIX TEXHOJIOTHH HCIIONB3YeTCs IS
YHCIICHHOTO pelIeHus U epeHInaTbHbIX yPaBHEHUH?
18 VYKaxuTe NPUHIMI HHOOPMAIMOHHON 0€30MacHOCTH 3alIATa JaHHBIX T1IK-1

MIPH HCIIOJIb30BAaHWU OHJIAMH-PECYPCOB JJISl PEIIeHHS
3a7a4 1o auddepeHIHIbHBIM YPaBHEHHSM.
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19 Kak npumensercst oubimorpadudeckas KylbTypa HpH LUTHPOBaHUE OIIK-1
MOUCKe pemeHni nuddepeHnnanbHbIX ypaBHEHHH B HCTOYHHKOB
Hay4HbIX 0a3ax JaHHBIX?

20 Omnpenenute, kakod THm 3agaun Komm pemaercss ¢ | HavaiubHas 3aaada [K-1

MOMOIIBI0 TPOTPAMMHOTO OOECTICUCHUS U CHCTEM
i GepeHNnaTbHBIX YPAaBHCHHM.
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