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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
KOMITbIOTEPHBIC HAyKu», Tpodutb «IIporpamma nyx aumiomoB HUY BIID u LY «Ilpuknagnas
MaTeMaTHKa W WH(pOpMATHKa», YTBEPKICHHBIM MPUKa30M MHHHCTEpCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 rona.

Nzyuenne nuctummiuasl (Moaynsi) «/luddepenHnmanbapie ypaBHEHHS» 00ecreuuBaeT
MaTeMaTHYECKy0 OCHOBY Il TIOHUMaHMsA U ONMCAaHUS NPOLIECCOB M3MEHEHUS BO BPEMEHU U
IIPOCTPAHCTBE, YTO SIBIISIETCS KIKOYEBBIM JUIsl pa3pabOTKU aJrOpUTMOB U NPOTrPaMMHBIX CPEICTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YPaBHEHHI CIIOCOOCTBYET Pa3BUTHIO AHAIUTHUYECKOTO MBIIUICHUS U CIIOCOOHOCTH K PEILICHHIO
CJIO’KHBIX MEXAUCLIUILIMHAPHBIX 3a]1ad.

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

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKW», MPOGUIH
«[Iporpamma asyx auruiomo HUY BIID u LY «llpuxnagnas MatemaTika U uHGOpMaTUKa» U
BXOJHWT B BapHaTUBHYIO 4YacTh bioka 1, ¢opmupyemMyro ydaCTHHKaMu OOpa30oBaTeIbHBIX
OTHONICHUH, KaK TUCIUILINHA IO BEIOODY.

Hucnurnnuna (Moayns) uydaercsa Ha 3 win 4 kypce B 5, 6, 7 cemectpe Ha BeIOOp. JlocTymnHa
K M3YYEHHUIO TMOCIE YCHEIIHOIO OCBOCHHS TUCIUIUIMH (MOAyne): «MaTreMaTH4eCKHil aHau3.
Yacte 1», «Maremarnyeckuii ananu3. Yacte 2» u «JIuneitnas anre6pa u reomerpus. Yacts 1»,
«Jluneitnas anrebpa u reomerpus. Yacth 2» unu «Marematuueckuii aHanus. [IpoaBUHYTHIN
ypoBeHb. Hactp 1», «Matematnueckuit ananu3. [IpoaBunyTsiii ypoBeHb. YacTs 2» u «JIuneitHas
anrebpa u reometpusi. [IponBunyTsiii ypoBenb. Yacte 1», «JluneiiHas anredpa u reomMeTpus.
[TponBuHYTHIH ypoBeHb. YacTb 2.

Heap  um3yyenuss  JQMCHMIIMHBI  (MoayJsi):  (GOpPMUPOBAaHHME Yy  CTYIEHTOB
(byHAaMEHTAIbHBIX 3HAHUN M HABBIKOB pEIEHUs W aHaiau3a JudQepeHIHaIbHbIX ypaBHEHUH,
HEOOXOIUMBIX ISl MOJETUPOBAHUS M UCCIIEOBaHMS JUHAMMUYECKUX IPOLIECCOB B PA3IUYHBIX
00J1aCTAX HAYKU U TEXHHUKH.

3agauu u3yyeHusi AMCUUIIMHBI (MOAYJIA):

— OCBOUTb OCHOBHBIE THUIIBI M Kiaccupukamuu aud@epeHualbHbIX YpaBHEHUH U UX
PELIEHHUI;

— HayuyuTbCid  aHANU3UpoBaTb W (QOpPMYIUpOBaTH  3aJaud, CBOASAIIMECS K
T depeHMaIbHbBIM YpaBHEHHUSAM, peliaTh pa3inyHble IPUKIIAAHbIE 3a/1a4uH;

— HayuuTbcsd (OpMyIMpOBaTh W pellaTh 3aJayd, MOJEIMPYEMBIX C IOMOIIBIO
T depeHIMATBHBIX YpaBHEHUI, B paMKax MEKIUCIUITIMHAPHBIX UCCIIEJOBaHMI;

— HAY4YMTbCS OCYLIECTBIISITh KPUTHYECKUN aHAIN3 M OOOCHOBBIBaTH BBIOOP METOJOB
pELICHUs 111 KOHKPETHBIX TUIIOB YPaBHEHUM.

B pe3ysbTare 0cBOCHUSsI AUCHHUILINHBI (MOYJIs1) 00y4aroMiicsl 10JI7KEeH:

3HamMb:

— OCHOBHBIE THUIIBI OOBIKHOBEHHBIX AupdepeHunanbupix ypaBHeHuit (OLY) m ux
KJIaCCU(UKALUIO;

— (¢yHIaMEeHTaJbHbIE TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEILLIEHU;

— OCHOBHBIEC AaHAIMTUYECKHUE U Ka4eCTBEHHbIE MEeTObI HccnenoBanus O/1Y;

— TEOPHI0 YCTOMYMBOCTH PEIIEHNUN U METO/BI €€ aHAIN3a;

— BaxkHenmue npuinoxeHus O/Y B eCTeCTBEHHBIX HayKaX U TEXHHUKE.

ymembp:

— onpeaensats Tin OJ1Y u BEIOMpaTh COOTBETCTBYIOLIUN METOJ] pEIICHHUS,
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MPUMEHSTh aHATTUTUYECKHUE METO/bI ISl pEeLICHUsI OCHOBHBIX KjlaccoB O/1Y;
MCCJIEI0BAaTh KAYECTBEHHOE TIOBEICHUE PEIICHUH, BKIIFOYasi BOMPOCHI YCTOMYMBOCTH;
CTPOUTH (Pa30BbIC MOPTPETHI JJIsI aBTOHOMHBIX CHCTEM;

MCITOJIB30BaTh YUCIICHHBIC METO/IbI U1 MpUuOmmkEHHOTO pereHus O/1Y;

npuMeHsTh Teoputo OJ1Y nis penieHus NpuKIaaHbIX 3a71a4.

é1a0emsp:

MaTeMaTHYECKUM  amlapaTtoM TEOpUHM  OOBIKHOBEHHBIX  JudepeHInanIbHbIX

ypaBHEHUM;

METOJaMH aHAJIMTUYECKOI0 U KayecTBeHHOro ananmsa O/1Y;

HaBbIKaMU IOCTPOEHUS MaTEMAaTUYECKUX Mozelel ¢ ucnonb3oBanuem O/1Y;
TEXHUKOW MCCIIEIOBaHUS YCTOMYMBOCTH JUHAMHUECKUX CUCTEM;

OCHOBaMH YHCJIEHHBIX MeTO/10B 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
KOMIETEHIINU KOMIETEeHINHU Pe3yJbTATOB 00y4eHHsI 10
JMcCUHMILIMHE (MOAYJIIO)
YK-1. Crioco0eH ocyIIecTBISATh YK-1.1. 3HaeT MeTO/IpI TONCKA U aHalTN3a
MTOMCK, KPUTHICCKUI nHpopMaIy B 00IaCTH
aHaJ3 ¥ CUHTE3 HCKYCCTBEHHOT'O MHTEJJIEKTa, OCHOBHBIE
MHQOPMAaLUH, TPUMEHSATh MPUHIUIBI KPUTHYECKOH OLIEHKH
CHCTEMHBII MOIXOA AJIS HUCTOYHUKOB HHGOPMALIUH U UX
peLIeHNS IOCTABICHHBIX PENeBaHTHOCTH.
3amau VK-1.2. YMeeT KpUTHYIECKU OIICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh AaHHBIE U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUS 3a1a4,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooJieM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJIs1 00pabOTKH
uHQopMayu, GOpPMYTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOPMAITIH
YK-2. Crioco0eH ompenensirTs YK-2.1. 3HaeT JefCTBYIOIINE TIPABOBBIE HOPMBI,
KPYT 3aJa4 B paMKax PETYIUPYIOLINE ACSITEIbHOCTD B
MTOCTaBJICHHOH IIETTH U 00J1acTH penieHus 3a/1a4, OCHOBHBIC
BBIOUPATH ONTUMAITLHBIE METO/IbI U TIOAXOBI K OTIPEIEIICHUIO
CHOCOOBI X PEIICHHUS, Kpyra 3ajgad
UCXOJIS U3 NEUCTBYIOILINX YK-2.2. YMeeT onpenenars Kpyr 3a1ad B paMKax
MPaBOBBIX HOPM, [IOCTaBJICHHOH LIeJH, BEIOUPATh
HUMEIOIINXCS] PECYpPCOB U ONITUMAJIbHBIE CIOCOOBI pelieHHs 3a1a4,
OrpaHUYeHUN YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OrpaHUYCHUS
YK-2.3. NmeeT npakTH4eCKUA OMBIT
NPUMEHEHUS 3HaHUH O MPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anin
pelIeH i B COOTBETCTBUH C
YCTAHOBJIEHHBIMHU OTPaHUYECHUSIMH
OIIK-1. Crioco0eH HaxXOauTh, OIlK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K

(hopMyIUpOBaTh U pPelIaTh
aKTyalbHbIC U 3HAYNMbIC
npo0JeMbl PUKIIAIHON U
KOMIIBIOTEPHOM
MaTeMaTHKH

PELIEHUIO 33/1a4 IPUKIIATHON U
KOMHBIOTepHOﬁ MaTE€MaTHKH, BKIIFOYast
aIrOpPUTMBI, MATEMATUYECKOE
MOJEJIIMPOBAHUE U TEOPUIO
OINITUMH3allMU, a TAK)KEC COBPEMCHHBIC
UHCTPYMEHTBI U TEXHOJIOTHH,
HCHOJIb3YEMBIE B 3TOH 001aCTH
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OIIK-1.2.

YMeeT aHaIu3upoOBaTh U
(hopMyITMpOBaTH MATEMATHUECKUC
3a/1a4, IPUMEHSITh COOTBETCTBYIOIIHE
METOJIbI ¥ QIITOPUTMBI JIJISl KX PEIIeHHUS,
a TaKKe WHTEPIPETUPOBATH H
MIPEICTABIIATh PE3yIbTAaThl B IOHATHOMN H
JIOCTYITHOM popme

OIIK-1.3. NmeeT npakTuveckuii ombIT pabOTHI HAJl
MPOCKTAMU HITU UCCIICIOBAaHUSMU B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTeMaTHKH, BKJIIOYasl y4acTHe B
KOHKYpCaXx, OJIMMITHA/IaX WU Hay9IHBIX
yOIMKAIUX, TJe ObUTH PEIICHBI
aKTyaJlbHbIC Y 3HAYMMBIC 331a49H
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaAET METOJIBI M TTOAXOMIBI K
3a7]aud ¢ MaTeMaTu4ecKOM (hopMyITHPOBaHHIO 33724, a TAKKe
TOYHOCTBI0, 000CHOBEIBATh OCHOBHBIE TIPUHIIUITBI MATEMATUIECKOTO
YTBEPKICHHUS CTPOTO U JIOKA3aTeNIbCTBA U aHAIN3a PE3yJIbTaTOB.
aHAM3UPOBATH [K-1.2. YMeeT KOPpEKTHO CTaBUTh U
MOJYYCHHbBIC PE3yTbTAThI B (dhopMynHpoBaTh MaTEMaTHYCCKHE
00acTi MaTeMaTHKH U 3a]auu, IPUMEHSTh CTPOTHE METOIbI
KOMITBIOTEPHBIX HAYK JOKa3aTeNIbCTBA U aHAIN3UPOBATh
MOJTYYCHHBIC PE3yJbTATHI.
IK-1.3. Nmeet ombIT paboTHI ¢ 3a7a49aMU B
00JTaCTH MaTeMaTHKH U KOMITBIOTEPHBIX
HayK, BKJIIOYas IPUMEHEHUE
MaTeMaTHYECKHX METOJIOB JJIsl PeILICHHS
MPAKTUYCCKUX 33124
[K-2. CriocobeH pemaThb I1K-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON 1
TUTIOBBIE 33191 oubrorpaduyeckoil KyIbTypsl, a
npodecCHOHANTEHON TaKXe NPUHIMITEI THPOPMAITMOHHOH
JIeATeTLHOCTH B 00J1aCTH 0€30MMacHOCTH U PUMECHEHUS
HUCKYCCTBEHHOTO HHPOPMAITUOHHO-KOMMYHUKAI[HOHHBIX
WHTEJICKTA, OMUPAasACh Ha TEXHOJIOTHH B MPO(hECCHOHATBHOM
UHQOPMAIMOHHYIO 1 JeSITEIBHOCTU
oubrorpaduIecKyro IIK-2.2. YnMeeT 3 HEeKTHBHO UCTI0JIb30BATh
KYJIBTYPY, UCTIONB3YS UHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE
UHPOPMAITHOHHO- TEXHOJIOTHH JIJISl PEIICHHS CTAHIAPTHBIX
KOMMYHHKAIMOHHBIC 3a1a4 npodeccuoHanbHON
TEXHOJIOTHH U YIUTHIBAS JeSITEIIbHOCTH, YUYUTHIBAs TPeOOBaHMSI
OCHOBHBIE TPeOOBaHHUS UHQOPMAIMOHHOH 0€30MTaCHOCTH
WH(POPMAITUOHHOM IIK-2.3. HNmeet onbIT paboTHI ¢
0e3onmacHOCTH “H()OPMAIMOHHEIMH PeCypcaMu U

TEXHOJIOTHSIMU B 00J1acTH
HNCKYCCTBCHHOI'O MHTCIIJICKTA, BKIIFOYas
coOutto/IeHre HopM HH(OPMAIIMOHHON
0e30nacHOCTH
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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 HaumenoBanme pasgesa Copeprxanue TMCHUILINHBI (MOAYJIfA) O 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 Tums! quddepeHInaNbHBIX YpaBHEHHHA IEPBOTO TOPSAKA
nmud hepeHnrnanbHBIX ypaBHEHHH
NIEPBOTro MOPSIIKA
3 TeopeTuueckre OCHOBBI Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH perieHus 3aaa4u Komu.
Teopema 0 MPOTOMHKEHUN PEIICHHS
4 Jluneitabie muddepennnancapie | Jluneiinsie  auddepeHnmanbHBIE  YpaBHEHHUS C  MOCTOSHHBIMHU
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 peleHne A MpaBoi YacTu B BUJE BEKTOP-
MIEPBOTO MOPSIZIKA C KBa3MMHOT'OUJICHA
MOCTOSTHHBIMU K03 prnmeHTamMu
6 Jluneiinbie muddepennnancable | OyHAaMEHTaNbHAS CHCTEMa W (yHIaMEHTAlIbHAS MaTpUIla PEIieHH.
YPaBHEHUS U CUCTEMBI C Omnpenenurens Bporckoro. ®opmyna JlnyBuwiis-OcTporpaackoro.
MEPeMEHHBIMU KO3 uimeHTaMu | MeTo1 Bapraliy NOCTOSIHHBIX
7 TeopeTrnueckue OCHOBHI Teopema o HempepbIBHOW 3aBHCHMOCTH OT TapaMeTpa W HavadbHBIX
ycioBuii. Teopema o muddepenmupyemMocTst 1O mapaMmeTrpy u
HAYaJIbHOMY YCIIOBHIO
8 ABTOHOMHBIE CUCTEMBI OcHoBHBIE cBoiicTBa (a3oBbIX TpaekTopuid. [lonokeHus paBHOBecHit
nmud dhepeHIaNbHBIX YPaBHEHUH | JIMHEHHBIX cHCTeM Ha IiockocTh. [locTpoenue (pa3oBBIX MOPTPETOB B
OKPECTHOCTH THUIEPOOIMUECKUX OCOOBIX TOYEK JUIS HEJIMHEHHBIX
CHUCTEM Ha IUIOCKOCTH. Teopema O BBIIPSIMIICHUH BEKTOPHOTO MOJIS.
IlepBble HHTETPAJIBI
9 OCHOBBI TEOPHH YCTOMUNBOCTH YcroltunBocTh 1O JISSMyHOBY M acCHMITOTHYECKAs YCTOWYMBOCTB.

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. — (Beicmiee oOpazoBanue). —
DOI 10.12737/1072182. - ISBN 978-5-16-019782-1. - Tekcr : snektponHbii. - URL:
https://znanium.ru/catalog/product/2082671.

2. bacos, B. B. O6bikHOBeHHBIE MU pepeHnnanbHbIe 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
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IPaBUJIaM U HOpMaM U o0ecreunBaroliell MpoBeieHne BCexX
BUJOB JUCUUIUIMHAPDHOW W MEXINCUUIUIMHAPHONW ITOATOTOBKH, IPAKTHUYECKOM M HAY4HO-
HCCJIEIOBATENBCKON paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHoOro ob6opynoBanus. IlomemeHnss yKOMIJIEKTOBAaHbI CIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallMMU JJIs MpeACTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOYAs! IEMOHCTPAIIMOHHOE 000PYA0BaHHE.
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[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
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()OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

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 moprai «Poccuiickoe oopazosanue” | 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 CHCTEMBI:

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,
CEMHUHapbl, JOMAaIHUE 3aJaHMs, KOHTpOJbHas paboTa, a TakkKe pas3u4yHble BUIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluMXcsl MO 3aJaHUI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIM, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEU, BBIBOJBI M OOOOIICHHS JIEKIMH, BBIICTSITh BaXKHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Ecmu
pa3o0parbcsi B Marepuaie HE yHaercs, cleayeT chOpMyIHpoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

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

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxe MOJME3HO MOATOTOBUTH BOIPOCHI U MU JUIsl 0OCYKIEHUS, YTO TMOMOKET
r1y0’Ke OHATh MaTepUal U NMPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTD.

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

Jl1g ycnemHoro yyacTvsi B CEMUHape CTyJ€HTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTBCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOJMMbIEe MaTepualbl U MOATOTOBUTH BOIMPOCHL. BaxHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BBICKA3bIBasl CBOU MHEHHUS U apIyMEHTUDPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENsI CTOUT OBbITh yYBEPEHHBIM, YETKUM M JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTH CBOU 3HAHMUSI.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOMAallHUMHU 3aJaHUSIMHU Ba>XHO BHUMATCIIBHO O3HAKOMHUTHCA C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAaH-pECyPChI, AJIs 00jIee NIyOOKOr0o TOHMMAHHUS TEMBI.

Koumponvnas paboma — nuceMeHHasi pabota ¢ HabopoM 3a/1a4, KOTOPbIC HYXKHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSL.

[{enb KOHTPOJIEHOM PabOTHI — MOMYYUTH CHEIHATLHBIC 3HAHUS TT0 OJTHOU MU HECKOJIBKIM
TeMaM JUCLUUIUIMHBI U IPOJAEMOHCTPUPOBATH HABBIKM UX IIPAKTUYECKOTO IPUMEHEHUS.

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

B miporiiecce caMmocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH MPU MUHUMAIBHOM yYacTHH MpernoiaBares. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB MIAHOB
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 Y4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYLIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTALIUH.

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

I[J'ISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU U HpOMC)KyTO‘IHOfI arTecraliuu
HCIIOJIB3YCTCA )IGCHTI/I68.JIJ'IBH8.H KajJla OLCHHBAHUA, KOTOpad COOTHOCUTCA C TpaHHHHOHHOfI
MATHOAIIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

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

BCE BONPOCHI, AKLEHTHPYsS BHUMAaHHE Ha HambOoyiee BaKHOM.
YMeer aHaIM3MpOBaTh, CpPaBHUBATH, KIAcCUPHUIMPOBATH,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMAaTHU3MPOBATH
W3y4YeHHBIH MaTepuall, BBIAETSAS KIIOYEBBIE MOMEHTHI U
yCTaHaBNUBAas  NPUYUHHO-CIEJICTBEHHBIE  CBs3U.  YeTko
(bopMyupyeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YJIbTaThI
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 NOpeAMETa MOYTH B IIOJHOM

6 Xopomo o0beme pabodeil mporpaMMbl U CaMOCTOSITENIBHO, JIOTHYECKH

DNEeKTPOHHBIA JOKYMEHT



decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

MOCJIEIOBATENBHO U BCECTOPOHHE OTBEYAECT HA BCE BOMPOCHI,
aKIIEHTUPYS BHIMaHWE Ha Hanboee 3HaYMMbIX 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 pPe3yIbTaThI
aHAJN30B U JIPYTUX UCCIECIOBAHUHN, a TAKXKE PEHIACT CIOXKHBIC
CUTyallMOHHbIE 3aa4i. CTyIEHT XOPOIIO 3HAKOM C METOIaMU
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 TPYAHOCTU [P CAMOCTOATENBHBIX
OTBETaX W HCIIOJB3YeT HETOYHbIC (OpMyIupoBkH. B Xxoze
OTBETOB OH JIOMYCKAET OIMOKH, KACAIOIINECs CYTH BOIIPOCOB.
CTyneHT crocoOeH peliaTh TOJIBKO caMble MPOCTHIC 33aa4u 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  JOMOJHUTEIbHBIC  HABOJSIIHE
BOTIPOCHI.

Juctunnuna (Moaynb) «J{uddepeninanbapie ypaBHEHHUS» 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 yciioBueM 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 MOJTYYEHHBIC YHCIICHHBIC PEHICHUS C aHAMTUYECKUM pEIlIeHHueM W3 3aJaHus 2,
czieslaiiTe 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 cucTeMy U3 3aJjaHus 2 B MaTpUYHOM opMe U HailiuTe cCOOCTBEHHbIC 3HAUEHUS
MaTpuIlbl K03 PUimeHTos.

Hcnonb3ys MeTO/l Bapualluy IIOCTOSIHHBIX, 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 AMHAMUUYECKOMN CHCTEMBI C OM(ypKalueil 1 onuIInTe €€ MOBEACHHUE NPU
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. Bamummure cuctemy AByX JuHeWHbIX O/lY B MaTpuuHOil Gopme:
!

z =4z + vy,
y = —2z + 3y.

4. Haiiaure coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI MAaTPHUIIbl KO3 (HUIIMEHTOB
CUCTEMEI U3 3aJlaHusA 3.
Pemnte cucremy n3 3amanus 3, UCIONIB3Ysl METOJ AMATOHAIM3ALIUN MATPHULIBI.
6. IlpuMeHuTe METO BapHalUy TIOCTOSHHBIX IS PEIICHHUS YPAaBHEHHS:
y+2y=e ™.
7. PaccmoTtpute cuctemy:

o
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z' = 3z + 4y,
y' = —4z 4 3y.

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

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

10. O6wscHuTE, TOYEMY METOJ] COOCTBEHHBIX 3HAYEHUI 1 COOCTBEHHBIX BEKTOPOB SIBISIETCS
3 exTUBHBIM 17151 pemieHus cucteM JUHEHHBIX OJY ¢ mocTosTHHBIMEU
KO3 pHULEeHTaMU.

IIpumepHbIe BONPOCHI 111 HOATOTOBKH K 3aHATHIO
1. OcHoBbI 1 MeTOABbI pemieHuss OY
1. Kakwue cymecTBylOT Kiaccuukanuu OOBIKHOBEHHBIX AU depeHIINaTIbHbIX yYpaBHCHHMA
oay)?
B dyem otninuue ypaBHEHUM EPBOro U BTOPOTO MOpsiaKa?
Uro Takoe nuHeitHOe U HenuHeltHoe O1Y? [IpuBeaute npumepsl.
Kakue merons! ananutuueckoro pemenus OJlY Bam uzBectHbI?
Kak pemiaercs ypaBHeHHE ¢ pa3ae/SIIOUTUMUCS TEPEMEHHBIMU?
Uro Takoe 3agaya Komu aias OY?
Kakue uncnennsie meronsl pemienuss OY Bbl 3Haere? B uyem ocoOeHHOCTH MeTOona
Oitnepa?
8. Kakme mpemmyimiecTBa M HEAOCTaTKA 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 pemienue ogaopoanoro auHeHoro OJY BToporo nmopsiaka?
11. Yro Takoe XapaKTepUCTHUECKOE YPABHEHHE U KaK OHO HCIOJIb3YeTCs?
12. Kak pemarb HEOJHOPOAHbIEC TMHEHHBIC YPABHEHUS?
13. Kak 3anucats cucremy nuHeitHbsix OJ[Y B matpuunoit popme?
14. Yto Takoe coOCTBEHHBIC 3HAYCHHUSI U COOCTBEHHBIE BEKTOPHI MATPHUIIBI KO PHUIIMEHTOB
CUCTEMBI?
15. Kak mMeTo AuaroHaan3aluy MoMOTaeT pemarh CUCTeMbl TuHEHHbIX 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 JBYX YpaBHEHUI?
18. Kakue THITBI paBHOBECHBIX TOYEK CYIIECTBYIOT (Y3JIbI, ceia, (POKYCHI U T.11.)?
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. Ilpuseaure npumMep OMPypKaLUU U ONUIIUTE €€ TOBEICHHE.
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 Mmonenupyrotcs peanbHble poreccsl ¢ nomouibio O/1Y? Ipusenure npumep.
27. B yeM 0COOEHHOCTH YUCIEHHBIX METOIOB JIJIS HEJIMHEHHBIX CUCTEM?
28. Kakue nmporpaMMHBbI€ CpeICTBAa MPUMEHSIOTCS Ui petieHus u ananuza OY?
29. Kak MeTOo/IpI YNCIIEHHOTO WHTETPUPOBAHUS aATUPYIOTCS TSI CIIOXKHBIX MOJIEICH?
30. Kakue coBpeMeHHbIE HampaBiIeHUS HCCIeJOBaHUNH B ob6nactu auddepeHInaibHbIX
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 muddepeHnansHoe ypaBHEHNE C Pa3ICIISIOIIIMHUCS OIIK-1
TIEPBOTO TOPsIKA V' = X + y? TepeMEHHBIMHU
3 YKaxuTe TEOpeEMY, YTBEPKIAOIUIYIO CYLIECTBOBAaHUE U teopema [Iukapa- OIlK-1
€IMHCTBEHHOCTH peleHus 3anaun Komm aiis ypaBHeHHS Jlungenéda
y' =f(x,y).
4 Haiimure oOInee pemreHne JIMHEHHOTO OJHOPOIHOIO y = Clcos(2x) + OIIK-1
ypaBHEHHUS  BTOPOTO  TOpSIKA C  [OCTOSHHBIMH C2sin(2x)
kodb¢urmenramu y" + 4y = 0.
5 Omnpenenurte pa3MepHOCTh (HyHIAMEHTATHFHONW CHCTEMBI 2 YK-1
peuIeHuil Uil CUCTEMBI JIMHEHHBIX YPaBHEHUN I1EPBOIO
MOpsiIKA C TIOCTOSIHHBIMH KO3 UIIMEHTaMH pa3zMmepa
2X2.
6 Kaxkoit MmeTon ucnonp3yeTcst Al HaXOXACHUSI YaCTHOTO Bapualuu YK-1
pelieHHsT ~ HEOAHOPOJHOH  CHUCTEMBl  JIMHEHHBIX MOCTOSIHHBIX /
ypaBHEHHUH ¢ IOCTOSIHHBIME Koddpumentamu? HEeonpeaenEHHBIX
KO3 PHUITMECHTOB
7 VYKaxure yclioBUE, TpU KOTOPOM OINPEACIUTENb | PELICHUs JIMHEHHO YK-1
BpoHckoro aiisi pyHAaMEHTaNbHOW CHUCTEMBI PELICHUI 3aBUCUMBI
paBeH HYJIO.
8 Onpenenure TUO 0CO0OH TOYKH IJIsi aBTOHOMHOU y3en YK-1
CUCTEMBI Ha INIOCKOCTU X' =X +y, y' =-X + VY.
9 Kak HaszpBaercss  (QyHKUuMs, wucnoib3dyemas s | QyHKuus JlsmyHoBa YK-2
HCCIIEAOBAHMSI YCTOMUMBOCTH 10 JISsmyHOBY?
10 Vkaxute TeopeMy, MO3BOJSIOLNIYI0O HCCIEeNoBaTh | Teopema JlsmyHoBa YK-2
YCTOMYMBOCTB 110 EPBOMY NPHOIMKEHUIO. 00 yCTOHYHMBOCTH
11 Kakoli THum ycCTOWYMBOCTH O3HA4aeT, YTO pEIIeHHE | aCHMITOTHYEcKas YK-2
CTPEMHTCSI K HYJIIO TIpH t — 00? YCTOHYHBOCTb
12 Omnpenenure nopsinok auddepeHnnans-HOro ypaBHeHus, 2 YK-2
OIMCBHIBAIOIIETO KoOJeOaHHWs MasTHUKA (yNpoIIEHHAs
MOJIEJIb).
13 Haiigute wyactHoe pemienue ypaBHeHHMS Y' = 2x + 1 ¢ y=x"2+x+1 IK-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 [K-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 [K-2
KOMMYHHMKALIMOHHBIX TEXHOJIOTHH HCIIONB3YeTCs IS
YHCIICHHOTO pelIeHus U epeHInaTbHbIX yPaBHEHUH?
18 VYKaxuTe NPUHIMI HHOOPMAIMOHHON 0€30MacHOCTH 3alMTa JAHHBIX TIK-2

MIPH HCIIOJIb30BAaHWU OHJIAMH-PECYPCOB JJISl PEIIEHUS
3a7a4 1o auddepeHIHIbHBIM YPaBHEHHSM.
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19 Kak npumensercs oubnuorpaduueckas KyJabTypa NpH LUTHPOBaHUE [K-2
MOUCKe pemeHni nuddepeHnnanbHbIX ypaBHEHHH B HCTOYHHKOB
Hay4HbIX 0a3ax JaHHBIX?

20 Omnpenenurte, kakod THm 3agaun Komm pemaercss ¢ | HavainbHas 3aaada [K-2

MOMOIIBI0 TPOTPAMMHOTO OOECTICUCHUS U CHCTEM
i GepeHNnaTbHBIX YPAaBHCHHM.

DNEeKTPOHHBIA JOKYMEHT




		el.sudakova@cu.ru
	2026-10-29T13:53:10+0300
	Москва
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




