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OO0111e MoJI0KEeHUSA

Pabouast mporpamma aucuuIuiMHbl «MoJenupoBaHue CIO0XKHBIX JTUHAMAYECKHUX
CUCTEM» pa3paboTaHa B COOTBETCTBHUHU C (peJepalibHBIMU TOCYIaPCTBEHHBIMU TpE-
OOBaHMSIMU, YTBEPXKICHHBIMH MpUKa3zoM MuHucTtepcTBa 00pa30BaHMs W HAYKH
BbIcIIero oopa3zoBanus Poccuiickoit deneparuu ot 20 oktaoOpst 2021 r. Ne 951.

1. IEJIA U 3AJAYM YUYEBHOM JUCHUTILIUHBI

Heapr TUCUMILUIMHBI: O3HAKOMJIEHWE C OCHOBAMHM M METOJIaMH MOJIEIUPOBA-
HUS CIIOKHBIX JUHAMHYECKUX CHUCTEM, OMHMCHIBAEMBIX PA3TMYHBIMH THUTIAMU JTH(]-
(bepeHIMAIBHBIX YpaBHEHUH; (OPMUPOBAHUE TMPEACTABICHUS O COBPEMEHHOM
COCTOSIHUM M TMpoOJieMax MOJCIMPOBAHUS U aHAM3a YCTOMYMBOCTH CIIOMKHBIX
JTUHAMHYECKUX CUCTEM.

3agaum M3yuyeHUsi JMCUMILUIMHBI: TIOJydeHHE O0ydaroluMUCs MpecTaBie-
HUsl 00 dTanax U METoJjaX MaTeMaTUYECKOr0 MOJICIIUPOBAHUS CIOXKHBIX JUHAMUYEC-
CKHX CHUCTEM, U3YYEHUE CUCTEMHOIO MOAXOAAa K MCCIEIOBAHUIO YCTOWYHMBOCTH U
YIOPABJIIEMOCTH MOJIeNieH, OMUChIBaeMbIX JuddepeHnaIbHbIMU  YpaBHEHUSIMU
Pa3ITUYHBIX TUIIOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE HNPOI'PAMMBbI ACIIMU-
PAHTYPbI

JlucuunianHa OTHOCUTCA K 0Opa3oBaTeIbHOMY KOMIIOHEHTY HpOrpaMMbl
MOJATOTOBKM HAYyYHBIX U HAYYHO-TIEJarOTHYECKUX KaJPOB B ACIIUPAHTYPE.

3. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUSA IUCHUIIJINHBI
[To okOHYaHUM U3YYEHUS AUCLUILIMHBI ACIUPAHTHI TOJIKHBI:

3HATh:

— METOJIbI ITIOCTPOEHUS MOJICIIEN U aHAJIM3a NTOBEICHUS CIIOKHBIX TMHAMUYECKHUX
CUCTEM;

— METOJIbl aHaju3a YCTOMYMBOCTH U YIPABISIEMOCTH CIIOKHBIX JTHUHAMHAYECKUX
CUCTEM;

— COBPEMEHHOE COCTOSTHUE U TIPOOJIEMbl MOJICTTUPOBAHUS M aHAIIN3a YCTOMYHBO-
CTH CJIOKHBIX TMHAMUYECKUX CUCTEM;
YMETh:

— TMPUMEHATH METOJIbl MOJICTIMPOBAHUS U aHAIU3a YCTOMUYUBOCTU CIOKHBIX JIH-
HAMHUYECKUX CUCTEM;
BJIQJICTh:

— HaBBIKAMHM CHCTEMHOIO MOJXO0Ja K HCCICIOBAHUIO MOJEJEH, ONMMChIBAEMBIX
mubdepeHmanbHBIMUA YPAaBHEHUSIMU PA3JIMYHBIX THIIOB.

4. CTPYKTYPA, OFBEM U COAEPKAHUE JUCIIUITJINHBI
4.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI
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Tpynoémkocts B 3ET — 3
TpynoémkocTs B yacax — 108
Jleximii — 18 4.
[IpakTuueckue 3ansaTus — 18 u.

4.2. Pa3neibl AMCHUIIMHLI 1 BUABI 3AHATHH
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\Pazoen 1. Omanvl, memoovl u cpedcmea Mooeaupo-
1. 62 10 10 42
BAHUSL CONHCHBIX OUHAMUYECKUX CUCTHEM
2 Tema 1. OcHOBHBIE 3TAIbl MATEMATHYECKOTO MOJIE- 23 4 4 15
" [IupoBaHUs AMHAMUYECKUX CHCTEM
3. Tema 2. MeToibl MOCTPOEHUS U U3yYEHHS MOJieNiel
CJIO’KHBIX TMHAMHYECKHX CHCTEM. YTIpaBjsieMble CHU- 23 4 4 15
CTEMBI C MEePEKITIOYCHUSIMU
4. Tewma 3. [IporpamMmHO-annapaTHble CpeJICTBa AJIs Ma-
TEeMAaTHYECKOTO MOJICITUPOBAHUS CIIOKHBIX JTUHAMH- 16 2 2 12
YECKUX CUCTEM
5. |Pazoen 2. Yemoiiuueocms, cmabunuzayus U ynpas- 16 8 8 30
V151eMOCMb CLONCHBIX OUHAMUYLECKUX CUCTeM
6. Tema 4. AHanu3 1 B3aUMOCBSI3b 0a30BBIX CBOMCTB 10 5 2 6
YCTOWYMBOCTU TPACKTOPUM TMHAMUYECKUX CUCTEM
7. Tema 5. OCHOBHBIE METO/IbI UCCIIEIOBAHMS YCTONYH-
BOCTH U yCJIOBUS CTAaOMIIN3AIMH CIIOKHBIX TMHAMHU- 12 2 2 8
YECKHUX CUCTEM
8. Tema 6. YCTONYNBOCTEL U CTAOMIN3AIUS CUCTEM UH- 12 5 5 8
TEJJICKTHOTO YIIPABIICHHS
9. Tema 7. MccnemoBaHne 1 KOMIBIOTEPHOE MOJICIIHPO- 12 5 5 8
BaHUE CUCTEM MOMYJISIIMOHHON THHAMUKU
[IpoMexxyTouHas arTecTanus
UTOTI'O: 108 18 18 72

5. OHEHOYHBIE CPEACTBA JUISA TEKYHIEI'O KOHTPOJIA U ITPO-
MEXYTOUYHOM ATTECTAIINH
5.1. Texyuuit KOHTPOJIb MO AUCIUIUIMHE OCYIIECTBISETCS B (hOpME KOHTPOJIHHOU
paboTsl, pedepara.

Tunosoti eapuanm KOHMPOILHOU pabOOMbl



1. PaccMOTpeTh MOJIENb CIOKHOM AUHAMUYECKON CHUCTEMBI, ONMKUCHIBAEMON MHO-

roMepHbIM 1uddepeHIraNnbEHBIM YPaBHEHHEM BUIA
m¥X = PT + mG, (1)

n
rac xeR" _ BCKTOP COCTOAHUA CUCTCMBI, G - BCKTOP IMOTCHOHUAJIIBHOT'O IIOJIA.
ManI/IHa Pu BCKTOD T, 3aJal0IUC MaApaMCTPUICCKUC BO3MYIICHUA, UMCIOT BU/]

P Pp o Py to
P— P P - Pa CT= t‘l
pnl pn2 Tt pnk tk
Kputepuii ontumansHoCTH A1 Mojienu (1) umeer Bua

Ltz PT |dt — min.

PaCCMOTpeTB KOHKPCTHU3allUI0 MOJCIIN (1) AJIs1 HCOAHOPOIHOI'O ITOJIA TAI0TC-

Husg MG B cioyyae
o) ol
X = , G= .
X -9

N3y4unTh MOZIENH ONTUMAIBHOIO YIIPABJICHMUS:

a) s g=2X1Xz;

0) ms g=sin(x1)cos(X2);

B) st 9 =X +% |

2. C nmomomipio GpyHkIwmid JIsmyHOBa HccaeI0BaTh HA yCTOMYMBOCTD HYJIEBOE pe-
IIEHUE CUCTEM:

_ 1 .

x:—x+y—3xy2—zx3, X=y—3X3,
D 1.1 . 2)1. 3.

y=-3x-2y-2y" y=-X-T7y%;

3. Onpenenuth mapameTp | |, Ipu KOTOPOM YCTOMUMBO HYJIEBOE PEIICHHE CIICTY-

FOIIINX CUCTEM:
X=Y, X=-X+Y,
i\l : 2) Y
y=5ax—-oy; y=ox—a’y;

4, Jlana cucrema Jlopenmna:

X=—-0X+aY,
y=—XZ+rx—y,
z=xy-bz,

rae b, r, | | > 0. BBIIOJHUTH clIeayomue 3aaHus:

a) 10Ka3zath, uto npu I < 1 Touka O(0, 0, 0) — eAUHCTBEHHOE MOJIOKEHHUE PABHOBE-
cus cuctemsl JlopeHna;

0) BBISICHUTH XapakTep ycTounBocTH Toukn O B 3aBUCUMOCTH OT 3HAYCHUS Tapa-
Metpa r;

B) JI0OKa3aTh, 4To Tpu I > 1 y cucremsl JlopeHia cymecTByoT moMuMo Todku O
CIIe JIBa JOMOJHUTEIbHBIX ToyIoKeHus papHOBecus O1 u Oy;
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T') BBISICHUTH XapaKTep YCTOWIMBOCTH mojokeHuid paBHoBecus O; u Oy.

5. IlpoBecTn CpaBHHUTEIBHBIN aHAN3 CIACAYIOMINUX MPOTPAMMHBIX CPEACTB IS
MOJICITMPOBAHUS  CIOXKHBIX auHamuyeckux cucreM (MATLAB, Scilab,
Mathematica).

Ipumepnas memamuka pegpepamos

1. MeTomo0Tusl HayYHBIX MCCIICIOBAHUNW B O0JACTH MOJCIMPOBAHUS CIIOMXKHBIX
MUHAMHYECKUX CUCTEM.

2. [IpuMeHeHne mporpaMMHO-aIaPaTHRIX CPEICTB JJIT MAaTEMAaTUYECKOTO MOJIE-
JUPOBAHMS CIIOKHBIX TUHAMHUYECKUX CHCTEM.

3. Metoasl aHanmM3a YCTOMYMBOCTH JWHAMHYECKHUX CHCTEM HHTEIUICKTHOTO

yIpaBJICHHUS.

. MopaenupoBanue U CTaOMIN3AIIS HETUHCHHBIX YIIPABISIEMBIX CHCTEM.

. UccnenoBanne m KOMITBIOTEPHOE MOJCIMPOBAHUE CHUCTEM IOIMYJISSIIHOHHON

TUHAMHUKH.

o1~

5.2. TlpoMexxkyTouHasi aTTecTalys N0 JUCHUILUIMHE TPOBOAUTCS B 1 cemecTpe B
dbopme 3adera.
Ilepeuensv 6onpocos k 3auemy
OCHOBHBIE 3TaIlbl MATEMATUYECKOTO0 MOJIETMPOBAHNS JTUHAMUYECKUX CUCTEM.
MeTtoapl NOCTPOEHUS U U3YUYEHUSI MOJENEHN CIOKHBIX TUHAMUYECKUX CUCTEM.
3. Paznuunble THUTIBI MOJENEH CIIOKHBIX JUHAMHYECKUX CHCTEM. JleTepMHHHUPO-
BaHHBIC Y HEIETEPMUHUPOBAHHBIE CUCTEMBI.
VYrpaBinsieMble CUCTEMBI C IEPEKITIOUCHUSIMH.
5. IlporpammMmHo-amnmapatHbie CpeACTBa IS MAaTEMAaTUYECKOTO MOJCIUPOBAHUS
CJIOKHBIX TUHAMUYECKUX CUCTEM.
6. AHanu3 U B3aMMOCBS3h 0A30BBIX CBOMCTB YCTONYMBOCTH TPACKTOPUN ITWHAMU-
YECKHUX CHCTEM.
7. UccnenoBanue yCTOMYMBOCTH Ha OCHOBE TIEpBOro MeToja JIsmyHoBa.
8. HccnenoBanue yCTOMYMBOCTH Ha OCHOBE BTOPOTO MeToj1a JIsmyHoBa.
9. UccnenoBanue opOUTAIBHON YCTOMYHUBOCTH.
10. AnreGpanveckue KpUTEPUH YCTOMUMBOCTH YIIPABIISIEMBIX CUCTEM.
11.YacTOTHBIE KPUTEPUU YCTOMYUBOCTH YIIPABIISIEMBIX CHCTEM.
12.YcnoBusi ONTUMANIEHON CTAOMIM3AINH CIIOKHBIX TUHAMHUYECKUX CHCTEM.
13.YcTOMUMBOCTD M CTAOMIIM3AIUS CUCTEM WHTEIUICKTHOTO YIIPaBICHHUS.
14.OntumanbsHasi CTaOMIN3alMsl MHOTOCBSI3HBIX CUCTEM Ha OocHOBe (PpyHkumit JIs-
MyHOBA.
15.YucneHHpie aJirOpUTMbl ONTHMM3ALMKM B 3aja4aX MOJICTUPOBAHUS CHUCTEM C
MEePEKIIIOYCHUSIMH.

N =

B

OueHoYHbIE CpeacTBa AJIA NMPOBeAeHHUS TeKylleil M MPOMEXKYTOYHOW arTe-
CTAIIMH MO JUCIHHUIJIHHE
Kpumepuu oyenusanusn ona zauema



Omnenka «3auTeHo». CUCTEMATHYECKOE TTOCEIICHHUE 3aHITHI B TCUCHHE yueO-
HOTO TOJla - aclupaHT noceTws Oosiee 75% ayauTopHBIX 3aHsATHUH. B mponecce
oOy4eHHMs TOKa3ajl 3aMHTEPECOBAHHOCTH B MPEIMETE.

Onenka «He 3auTeHo». [IpomyiieHo 3HaUuTeNIbHOE KOIMYECTBO 3aHATHI Oe3
YBaXKUTEIIBHOW MPUYHMHBI - aCIUPAHT MOCETWII MeHee 75% ayauTOPHBIX 3aHATHIA.
B nporiecce oOyueHust He MPOSIBUI HHTEPECa K MPEIMETY.

6. YYHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYE-
HUE YYEBHOM JUCIHUITIJIAHBI
6.1. OcHoBHas JMTEpPaTypa

1. Jlucsx H. K. MopenupoBanue cucrem : ydeOHoe mocobue : [16+] /
H. K. JIucsk, B. B. Jlucak. — PoctoB-Ha-/{ony ; Taranpor : FOxHbiii deme-
panbHblii yHUBepcuteT, 2017. — Yacte 1. — 107 c. : un. — Pexxum noctymna: no
HIOJIITHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=499733 (nata obpariie-
Hus: 01.09.2022). — bubmuorp.: ¢. 101-102. — ISBN 978-5-9275-2504-1. —
TeKCT : 3JIEKTPOHHBIN.

2. Barun /I. B. UnuciienHoe MoieIpoBaHue TUHAMHUYECKUX CUCTEM, OMTUCHIBA-
€MBIX OOBIKHOBEHHBIMH U (PepeHIInaTbHBIMU YPABHEHUSMU : y4eOHOE I0-
codue : [16+] / [. B. Barun ; HoBocuOupckuii rocyaapcTBeHHbIA TeXHUYE-
ckuii yHusepcurer. — HoBocubupck : HoBocuOupckuil rocynapCTBEHHBII
TexHuueckui ynusepcutet, 2019. — 63 c. : Tabm., rpad., ui. — Pexxum nocty-
na: o MO/IMKCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=573956 (mara oOparie-
aHus: 01.09.2022). — bubmuorp. B kH. — ISBN 978-5-7782-3941-8. — Tekcr :
AIEKTPOHHBIN.

3. Hoc O. B. Teopust aBTOMaTH4E€CKOTO YIPABJICHUS: TEOPUS YIPABIECHUS OCO-
ObIMU JTMHEHHBIMA U HEJIMHEHHBIMU HETPEPHIBHBIMU CHUCTEMaMHU : yueOHOe
nocobue : [16+] / O. B. Hoc ; HoBocuOupckuii rocy1apcTBEHHbIN TEXHUYE-
ckuii yHuBepcuter. — HoBocubupck : HoBocuOupckuii rocynapCTBEHHBIN
TeXHUYEeCKUU yHuBepcuteT, 2019. — 166 c. : un., Tabdmn., rpad. — Pexxum no-
CTyIa: 1o MTOJTHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576432 (nara oOpariie-
aHus: 01.09.2022). — bubmumorp. B k. — ISBN 978-5-7782-3889-3. — Tekcr :
AIEKTPOHHBIN.

6.2. JlonoJIHUTEJIbHAS JIUTEPATYpPa
1. Macuna O.H., TlerpoB A.A., Ipyxununa O.B., Panonopt JI.b. Moaenupo-
BaHME M CTAOMJIM3AIUsl HEJIMHEWHBIX YIPABIISIEMbIX CUCTEM. YUeOHOE MOoCco-
oue. Enen: Eneuxuil rocygapcrBeHHbId yHuBepcuTeT uM. W.A. byHuHa,
2020. — 117 C. http://www.elsu.ru/uploads/files/2020-
10/1602700693_masina_2novoe_posobie_2020.pdf
2. Macwuna O.H., [Ipyxxununa O.B., Panmonopt JI.b. DnemenTsI Teopuu ycTou-
YUBOCTU MaTEMaTHUECKUX MOJIEJIeH yIpaBIseMbIX CUCTEM. Y 4eOHOE MOCo-
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oue. — Enen: Enenkuii rocynapctBeHHbl yHuBepcuteT uM. M. A. bynuna,
2019. — 143 c. http://www.elsu.ru/uploads/files/2020-
04/1586241874 maket_masina_druzhinina_rapoport.pdf
3. Macuna O.H., ITetpoB A.A., dpyxxkununa O.B., Panonopt JI.b. Moaenupo-
BaHUE YNPABISIEMbIX CUCTEM C MPUMEHEHUEM METOJIOB CTAOUIIU3AINU U al-
TOPUTMOB MOUCKA ONTUMAIIBHBIX TpaeKkTopuil. YueOHoe mocobue. — Ener:
Eneuxwuii rocygapctBeHHbld yHUBepcuTeT uM. M.A. bynuna, 2021. - 117 c.
4. Macuna O.H., IlerpoB A.A., pyxunuHa O.B. OCHOBBI METOAOJOTHU
HAy4YHBIX HCCJIEIOBAHUNA B 00JIACTH MOJEIMPOBAHMS CIOXKHBIX YIpaBJsie-
MBIX cHCcTeM. YdeOHoe mocobue. Enem: Emenxuii rocymapcTBEHHBI YHU-
BepcuteT uM. M. A. bBynuna, 2022. — 86 c.

6.3. DiIeKTpOHHBIEe 00pa3oBaTe/ibHbIE PeCypChl

1.

https://wwwe.intuit.ru/ | HaimoHanbHbIi OTKPBITHIH yHHU- | CBOOOIHBIH 10~
BEPCUTET - OpraHu3aiusi, Mpeao- | CTyI
CTaBJsIONIAs C TOMOIIBIO COO0-
CTBEHHOT'O CaiiTa yCIyrd TUCTaH-
IIMOHHOTO OOYYEHHUS 1O HECKOJb-
KM 00pa30BaTeIbHBIM TPOTPaAM-
MaM, MHOTHE M3 KOTOPBIX Kaca-
I0TCSI  MH(POPMAIMOHHBIX TEXHO-
noruii. CalT COAEPKUT HECKOIb-
KO COTEH OTKpBITBIX 00Opa3oBa-
TEIBHBIX KYPCOB, TO IMPOXOXKJIE-
HUU KOTOPBIX MOXKHO O€CIIaTHO
MOJIYYUTHh DJIEKTPOHHBIM CEepTHU-
¢ukar. Taxke BO3MOXHO IJIaT-
HOE TIOJIy4eHHE CepTU(HUKATOB O
MOBBIIICHUN KBaJTU(DUKALIHH.
Kpome Toro, opranumzanusi neu-
CTBYeT KaK W3JaTeIbCTBO, BbI-
nycKasi y4eOHYIO JUTeparypy Mo
Kypcam.

http://www.biblioclub. DICKTPOHHO-OMOINOTeUHAs Perucrpanus
ru cucrema (ObC) gyepes 000k
VYHuBepcuterckas Oubianoreka YHUBEPCUTET-
OHJIaMH CKMH KOMIIbIO-

Tep. B nanb-
HeHIIeM UHIN-

BUAYAJIbHBIN
HEOTrpaHUYECH-
HBIU JTOCTYII U3
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