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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», Npodpmib «MaremaTuka U KOMIBIOTEpHbIE HAayKH», YTBEP’KACHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BbIciiero oOpasoBanusi Poccuiickoit @enepaunu 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 SBJSIETCS KIFOUYEBBIM ISl pa3pabOTKH alTOPUTMOB M MPOTPAMMHBIX CPEACTB
B IIPUKJIAIHOW MaTeMaTHKe U KOMIIBIOTEPHBIX HayKax. Kpome Toro, 3Hanue auddepeHunanbHbIx
YpaBHEHHI CIIOCOOCTBYET Pa3BUTHIO AaHAIMTHUYECKOTO MBIIIJICHUS U CIIOCOOHOCTH K PELICHHUIO
CJIO’KHBIX 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
«MaTemaTuka 1 KOMIIBIOTEpHBIE HAyKH» U BXOJUT B BapUaTUBHYIO YacTh bioka 1 popmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH KaK JIMCLUUIUIMHA IO BBIOOPY.

JucuumiuHa (Moaynb) u3ydaercs Ha 3 win 4 kypce B 5, 6 uinu 7 cemecTpe Ha BbIOOD.
JlocTynHa K M3y4YEHMIO MOCJIE YCIEIHOr0 OCBOECHUS TUCHUIUIMH (Moayel): «MaTtemaTuuecKkuii
aHamu3» M «JIuHeliHas anreOpa» wnn «OCHOBbI MaTeMaTHMUYECKOrO aHaiM3a M JIMHEHHOH
anreOpe», i «Marematndeckuii aHanu3. [IpoaBUHYTHI ypoBeHb» U «JluHelHas anreOpa.
IIpoaBUHYTBIN YPOBEHBY.

LHeap  u3yyeHuss  JMCHMUIVIMHBI  (MoayJsi):  GOpMUpOBaHHME Y  CTYAEHTOB
GyHIaMEHTAIFHBIX 3HAHUN M HABBIKOB pEIICHUS W aHaim3a JudQepeHInaIbHbIX ypaBHEHUH,
HEOOXOUMBIX Ui MOJEIMPOBAHUS U MCCIEOBAHUS JTUHAMUYECKHX IPOLECCOB B PA3TUYHBIX
00JacTsIX HayKH U TEXHUKHU.

3agauun u3y4eHust IMCHUILIMHBI (MOIYJIS):

— OCBOUTH OCHOBHBIE TUIBI U KiaccUpUKAMKU TUPPEpEeHINATbHBIX YPAaBHEHUH U UX
PELIEHHUI;

— HayuyuTbCid  aHANU3UpoBaTb W (QOpPMYIUpOBaTH  3aJaud, CBOASAIIMECS K
muddepeHIMaTbHBIM YPaBHEHUSAM, PEIIaTh pa3IndHble IPUKIIAJHbIE 33]1a4H;

— Hay4yuTbcsl (OpPMYIUpPOBAaTH U peliaTh 3aJadyd, MOJAEIUPYEMBIX C IOMOUIbIO
T depeHIMaIbHbIX YPaBHEHUH, B paMKaX MEXIUCIUIUIMHAPHBIX UCCIIeI0BAaHUM;

— Hay4yUTbCA OCYIIECTBIATH KPUTHUYECKHH aHalu3 U OOOCHOBBIBATH BBHIOOP METOOB
pelIeHus JUisi KOHKPETHBIX TUIIOB ypaBHEHUH.

B pe3ysbTare 0cBOeHUSI AUCHUILIUHBI (MOIYJIs1) 00y4ar0MiiCsl T0JIZKEeH

3Hamb:

— OCHOBHBIE THUIIBI OOBIKHOBEHHBIX aupPepennmanbubix ypaBHeHudd (OLY) u ux
KJIacCU(UKALUIO;

— (yHIameHTaIbHBIE TEOPEMBI CYIIECTBOBAHUS U €AUHCTBEHHOCTH PEILCHUIA;

— OCHOBHBIE AHAIUTUYECKUE U KaUeCTBEHHbIE MeTO bl HccaenoBanus O/Y;

— TEOPHUI0 YCTOMYMBOCTH PELIECHUN U METOABI €€ aHAJIN3a;

— BaxHenmue npwioxkeHus O/[Y B eCTECTBEHHBIX HAyKaX U TEXHUKE.

ymembv:

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

— TMPUMEHATh AHAIMTUYECKUE METO/IbI 111 PELIEHHs] OCHOBHBIX Ki1accoB O/1Y;

— HCCIIEA0BaTh KAYECTBEHHOE NTOBEICHNE PELIEHUH, BKIIFOYas BOIIPOCHl yCTONYMBOCTH;

— CTPOMTH (ha30BbIE OPTPETHI JJIsi ABTOHOMHBIX CHCTEM;
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UCTIOJIb30BaTh YMCIIEHHBIE METOIBI JJIsl TpuoOImkEéHHoro pemenus OY;
npuMeHsTh Teoputo OJ1Y miist peneHus NpUKIaIHbIX 3a/1a4.

é1a0emsp:

MaTeMaTHYECKUM  amlapaTtoM TEOpUHM  OOBIKHOBEHHBIX  JudepeHInanIbHbIX

ypaBHEHUM;

METOJIaMH aHAJTUTHYSCKOr0 U KadecTBeHHOro anaiauza O/1Y;

HaBBIKaMH MOCTPOCHUSI MaTeMaTHYECKUX MoJieel ¢ ucnoib3oBanuem OJ1Y;
TEXHUKOW UCCIIEAOBAHUS YCTOMYMBOCTH TMHAMHUYECKUX CUCTEM;

OCHOBAMH YHMCJICHHBIX MeTO10B 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:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHOH nH(opMaIyu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeet mpakTuyecKuid ONbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIC B 3TON
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHUECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHIECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKITIOYAsI
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHoHaIbHOM AeSTeIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIMOHHBIC UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
" HaumeHnoBanue Qunas Gopya TKY .
AyautopHas padora (Tekymmii
pa3jaena IMCHUIITHHBI
(moyasi) Jleknuu CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJTL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 OCHOBHBIE ITOHATHS U 2 2 8 Jomariame
OTIpe/IeTICHHS 3a/1aHus,
IToaroroBka k
ceMuHapy
2 [Ipocreiiiye THIBI 2 2 8 Jomaraue
nddepeHInanTbHBIX 3aJ1aHus,
YpPaBHEHUU NIEPBOTO [ToaroroBka k
opsIKa ceMuHapy
3 TeopeTuueckne OCHOBBI 4 4 16 Jomamrane
3aJaHusl,
IloaroroBka k
ceMuHapy
4 JIuneitabIe 2 2 2 8 JloMarrHaue
nddepeHInaTbHbIe 3aJlaHus,
YpaBHEHUS C KontponbsHas
MTOCTOSTHHBIMU pabota
koddumeHTaMu n-ro
MOpsIIKa
5 CucTeMbl TUHEHHBIX 4 4 16 JloMarrHaue
g hepeHInanbHBIX 3a/1aHus,
YpaBHEHUH NIEPBOTO [ToaroroBka k
TOPsIIKA C ceMuHapy
MTOCTOSTHHBIMU
KoddunmeHTamu
6 Jluneitnnie 4 4 16 Jomarnrane
muddepeHnuanbpHbIe 3aJaHMs,
YPaBHEHUS U CHCTEMBI [Moxroroska
C TIEpEMEHHBIMU CEeMHUHApy
KoddunmeHTamMu
7 TeopeTuueckne OCHOBBI 2 2 8 Jomamraue
3ajaHusl,
IloaroroBka k
ceMuHapy
8 ABTOHOMHBIE CHCTEMBI 6 6 2 24 JloMarraue
g depeHInaTbHBIX 3aJ1aHus,
YpaBHEHUI Kontponphas
pabota
9 OcHoOBBI TeOpUN 4 4 16 Jomamraue
YCTOHYUBOCTHU 3aJlaHHUS,
[MoaroroBka k
ceMuHapy
IK3amen 4
Hmozo: 30 30 8 122
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooyns)
(6 3au. eo.)
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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 [Ipocreitmue s quddepeHInaTbHBIX YpaBHEHHHA TEPBOTO TOPSAKA
nmud hepeHnrnanbHBIX ypaBHEHHH
NIEPBOTro MOPSIIKA
3 TeopeTuueckre OCHOBBI Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH perieHus 3aaa4u Komu.
Teopema 0 MPOTOMHKEHUN PEIICHHS
4 Jluneitabie muddepennnancapie | Jlunelinsie  auddepeHnManbHBIE  YpaBHEHHS C  ITOCTOSHHBIMHU
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 pelieHne A MpaBoi YacTu B BUJE BEKTOP-
MIEPBOTO MOPSIZIKA C KBa3MMHOT'OYJICHA
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 (Ppa3oBbIX TpaekTopuid. [lomokeHns: paBHOBECHI
nmud dhepeHInaNbHBIX 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 VYcroltunBocTh 1O JISMyHOBY M acCCHMITOTHMYECKAsl YCTOWYHMBOCTD.

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
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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[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 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-TEIEKOMM YHUKAIIMOHHOM ceTH «VHTepHeT», 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 0OyyaroluMXcsl MO 3aJaHUI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npodeCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE HUHUIATHB.

Jlexyus — CcHCTEMAaTHYeCKOe, TMOCJIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE 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 yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MpernoAaBaTeNo Ha KOHCYIbTAIUK UM BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHSATHSI.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, MPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U IPYruX (opMax B3aMMOACHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMu, 4T00BI MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0’Ke OHATh 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 HEOOXOJMMbIEe MaTepualbl U MOATOTOBUTH BOIMPOCHL. 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. Takke MOJE3HO NOAAEPKUBATh AUAJIOT 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 AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKaMH BBHINIOJIHCHHS. PeKoOMeHyeTcss pa30uBaTh 3aJaHKs HAa STallbl, 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 ¢ HabopoM 3a/1a4, KOTOPbIC HYXKHO PEIIUTh 3a
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 OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYJIS).

B miporiiecce caMmocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiamMH MPu MUHUMAJIBHOM y4acTHH MpernoiaBares. 3aaun CTyeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB MIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHMBAHUSA Pe3y/IbTATOB 00y4YeHMS N0 JUCHUILIMHE (MOAYJII0)

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

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYLIECTBIISIETCA B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M POMEXKYTOUHOM aTTeCTaLNH.

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

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M NPOMEXYTOYHOM aTTeCTaluu
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOAIIIBHOM LIKAIOH ciIeTyronM 00pa3oM, eciil HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

JecaTubannbuas IlaTudanabuas OO0mas xapakTepuCcTHKA pe3yJbTaTa 00y4eHusi 1o
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 BOINPOCHI, AKLEHTHPYS BHUMaHHWE Ha Haubojiee BaKHOM.
YMeer aHaIM3WpOBaTh, CpPaBHUBATh, KiaccU(UIMPOBATD,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMAaTHU3MPOBATH
W3y4YeHHBIH MaTepuall, BBIAETSAS KIIOYEBBIE MOMEHTHI U
yCTaHaBNUBAas  NPUYUHHO-CIEJICTBEHHBIE  CBs3U.  YeTko
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTaThI
aHAJIM30B U JIPYTUX WCCIEJOBAHMHN, a TaK)Ke PEIIaeT CIO0KHbIE
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
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusi 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

MOCJIEIOBATENBHO U BCECTOPOHHE OTBEYAECT HA BCE BOMPOCHI,
aKIIEHTUPYS BHIMAaHNE Ha HanboJiee 3HaYNMbIX MOMeHTaX. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCU(PHUIIMPOBATH,
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 UCCIECIOBAHUMN, & TAKXKE PEIIAET CIOKHBIC
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 ob6nagaeT 0a30BBIMHA 3HAHWSAMU 110 IUCIUATUIHHE

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 pelaTh TOJNBKO CaMble MPOCTHIC 33]auu U
BIaJiceT  JIMOIb  MHHUMAIbHBIM  HaOOpOM  METOIIOB

HCCJICIOBAHMS.

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

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

1 He can npenojaBarenb  3aJacT  JIOTMOJHUTEIbHBIC  HABOJSIINC
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 MOJTYYECHHbIC YUCIICHHBIC PEIICHUS C aHAJUTHUYECKUM DPELICHHUEM U3 3a/aHus 2,
czieslaiiTe BBIBOABI O TOUHOCTH METO/1A.

JlomamHee 3agaHue 2.

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

/
=24

Yy =—z+4dy

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

Hcnonb3ys MeTO/l Bapualluy OCTOSIHHBIX, PEIINTE YpaBHEHHE y'+y=e*.

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

Jomaminee 3aianue 3.

[Toctpoiite (ha30BbIil MOPTPET CUCTEMBI:

Onpenaenute yctonunBocTh paBHOBecHOU TOoUKH (0,0) it cuctemMsl u3 3aaanus .
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 npuMep JMHAMHUYECKON CUCTEMBI C OM(ypKaluel U OnUIIUTe €€ MOBeIeHNE 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 MaTpuuHOil Gopme:
z' =4z +y,

y = 2z + 3.

4. Haiinure coOcTBEHHBIE 3HAUEHUS U COOCTBEHHbIE BEKTOPBI MAaTPHUIIbl K03 uiimeHToB
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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y' = —dz + 3y.

8. TlocrpoiiTe (ha30BbIN MOPTPET CUCTEMBI U3 3aIaHUS 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 pHULEeHTaMU.

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 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 uucnennsie meroasl pemenus OJ]Y Bbl 3Haere? B yem ocoOeHHOCTH MeToxAa
Oitnepa?
8. Kakme mpemmymiecTBa M HEIOCTATKM HMMEIOT YHCIEHHBIE METOABI MO CPAaBHEHHIO 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 XapaKTepUCTHUECKOE YPaBHEHHE U KaK OHO UCIIOJIb3YyeTCs?
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 perarh CUCTeMbl TIMHEeWHbIX 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 (y3JIbI, ceyia, (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. 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 Mozenupyrotcs peajibHble nporieccsl ¢ momotisio O/1Y? 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. Kakne coBpeMeHHbIE HampaBiCHUs HCCIENOBaHUNH B o0macTH JaudQepeHnnanbHbIX
ypaBHEHU BaM U3BECTHBI?

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

No 3ananue OtBer Kommnerenuus

n/n

1 Omnpenenute nopsaok AuddepeHInanbHOro ypapaeHus y'™ + 2y" + 3 OIIK-1
y=0.

2 Kakoii Tun nmeet muddepeHnnanpHoe ypaBHEHIE TIEPBOTO C Pa3ICIISIOIIIMHUCS OIIK-1
mopsiaka y' = x +y? TepeMEHHBIMHU

3 VYkaxuTe  TEOpeMy,  YTBEPKIAIOLIYIO  CYLIECTBOBAHUE U teopeMma [Iukapa- OIlK-1
€IMHCTBEHHOCTH perienus 3agauu Komu niist ypaBHenus y' = f(X, y). Jlungenéda

4 Haiigure ofmiee perieHHe JHHEHHOTO OJHOPOMHOTO YPaBHEHUS y = Clcos(2x) + OIIK-1
BTOPOTO HOPSIKA ¢ MOCTOSHHBIME Kodddurmentamu y" + 4y = 0. C2sin(2x)

5 Omnpenennute pa3MepHOCTh (QyHIAMEHTATBHONW CHUCTEMBl pEIICHHN 2 YK-1
JUIE  CHUCTeMBbl JIMHEWHBIX YpaBHEHHWH TEpPBOTO TMOpsIKa ¢
MTOCTOSIHHBIMU K03 puILmeHTaMu pa3mepa 2X2.

6 Kakoit MeTon ucnons3yercs sl HaXOXKICHHUS YacCTHOI'O PELICHUS Bapualuu YK-1
HEOJJTHOPOIHOW CHCTEMBI JTHMHEHHBIX YpPaBHEHUH C TOCTOSHHBIMH MOCTOSIHHBIX /
kodpPunmenramu? HeolpeIeIEHHBIX

KO3 PHUITMEHTOB

7 YKaxure ycloBUEe, NpU KOTOPOM OIpeAeauTenb BpoOHCKOro mid | pelleHHs JTUHEHHO YK-1
(dyHIaMEHTaIbHON CUCTEMBI pEHICHUH PaBeH HYIIIO. 3aBHCHUMBI

8 Omnpenenure TUN 0COOOW TOUYKM JUIi aBTOHOMHON CHCTEMBI Ha y3en YK-1
IIOCKOCTH X' =X +y, y' =-X + .

9 Kak nHaszpiBaeTcss (yHKIUS, HCIONb3yemas [Uisi uccienoBanus | QyHkuus JIsmyHoBa YK-2
YCTOWYUBOCTH 1O JIssmyHOBY?

10 | Ykaxute TeopeMy, MO3BOJISIONIYIO UCCIICIOBATh YCTOHYMBOCTh 10 | Teopema JlsmyHoBa YK-2
MIEPBOMY MPHUOIIKEHUIO. 00 ycroiunBoCTH

11 | Kakodi THI YCTOWYMBOCTH O3HAYaeT, YTO PEIICHHE CTPEMHTCS K | aCHMIITOTHYECKas YK-2
HYJIO Ipu t — 0? YCTOWUYUBOCTh

12 | Ompenenute MopsiIoK T epeHIInanIbLHOr0 ypaBHEHUS, 2 YK-2
OIMCBHIBAIOILIET0 KoeOaHusi MasgTHHKA (YIPOIIEHHAsS MOAETID).

13 | Haiinure yacTHOe pemieHne ypaBHeHUs y' = 2X + 1 ¢ HavaabHBIM y=x"2+x+1 [IK-1
ycioBueM y(0) = 1.

14 | Kak cBs3anbl  guddepeHnpanbiple  ypaBHEHHST € METOAaMHU OIUCBIBAOT [K-1
ONTUMH3ALUHN B MAIIMHHOM OOYYE€HHUH, TAKUMH KaK I'PaJMEHTHBIA | TPaeKTOPHH CITycKa
cyck?

15 | Vkaxwure, Kak TeopemMa O HENPEPHIBHOM 3aBUCHUMOCTH PELICHUI JUISL OLIEHKH IK-1
HCTIONB3YETCsl B aHAIN3€E MOJIeTIe MalllMHHOTO 00yYeHusI. YYBCTBHTEJIBHOCTH K

WU3MEHEHUSM
apaMeTpoB

16 | Ompenenute nopsiiok  auddepeHnnantsHOro YpaBHEHUS, 1 IK-1
MOJIETIUPYIOIIET0 AMHAMUKY HEHPOHHOM ceTH (YIpOUEHHO).

17 | Kakoit MHCTPYMEHT uHpopmanmonHo-koMmyHHKamoHueix | MATLAB / Python [K-2
TEXHOJIOTHA  HCIOJB3yeTCsT OISl ~ YUCJIEHHOTO  pEIICHUs
G dhepeHIIMATbHBIX YPaBHEHHI?

18 | Vkaxure mnpuHIMII ~ HHOOPMAIMOHHONM  O€30MacHOCTH  IpHU 3alIUTa JaHHBIX IK-2
WCTIONIb30BAaHUN ~ OHJIAHH-PECYpCOB  JUIS  pelIeHUs] 3ajad 1o
T depeHInaTbHbIM YPaBHEHHSIM.

19 | Kak mnpumensiercss OubOnuorpaduueckas KyJbTypa MNpH IOUCKE LUTHPOBaHUE [K-2
pemenuii  muddepeHIMaIbHEIX YpaBHEHHWH B HAydYHBIX 0azax HCTOYHUKOB
JTAaHHBIX ?

20 Onpenenute, kakod Tun 3agaun Koim pemaercs ¢ HOMOUIBIO HayvaJlbHasA 3a1a4da TIK-2

MporpaMMHOTO oOecriedeHust Juisi cucteM JuddepeHIuanbHbIX
YpaBHEHUH.
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