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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS 110 JUCIUIIVIMHE

KOI[ 1 HAUMCHOBAHUC

Kon u HanmeHnoBanue nokasarens
Kareropus (rpymma) HHIAKATOpa
. HaVMEHOBaHUE OIICHUBAHUS PE3y/IbTaTa 00yUYCHHS
KOMIIETeHIIN ] JTIOCTHKCHHS
KOMITETeHITUN 0 TUCTIUTIIIHE

KOMIICTCHIIUN
O6menpodeccuo- | OIIK-5. Cnocoben | OIIK-5.2. Pa3pabatel- |3HATB: O IEIOCTHOCTH IPOIIEC-
HAJIbHBIC KOMIICTCH- paSpa6aTI>IBaTL BAaCT aHAIIUTHYCCKHUE U | COB U HBHeHHﬁ, IIPOUCXOIAIIUX B

1145051

AHATUTUYECKHE U
YUCJICHHBIC METO/IbI
MpY CO3TaHUU
MaTeMaTHIeCKHUX
MoZeJIei MalllvH,
MPUBOJIOB, 00OPY-
JIOBAHUSI, CHCTEM,
TEXHOJIOTUYECCKUX
MPOLECCOB

YUCJIEHHBIE METOBI
MIPU CO3JaHUH MaTeMa-
THYECKUX MOJICICH
MMITYJTECHBIX CHCTEM,
HX MOACUCTEM, BKJIIIO-
yas HCIOJHHUTENIBHEIE,
nH(OPMAITMOHHO-
CEHCOPHBIE U yIIPaBJIg-
FOIIHNE MOIYTTU

pUpOJIe, KaK O0OBEKTaX yIpaBiie-
HUS, B3aUMOJCHCTBYIOLIUX C
BHEIIHEH CpeAol U O CHCTEME
3HaHUH, COCTABJISIIOLUIUX OCHOBY
JUCUHUTIIIUHBI «XaoTnueckas
JTMHAMUKA UMITYJILCHBIX CHCTEM,
MIPUHIIMITBI TTOJTYYEHUs JaHHbIX JUIs
MTOCTPOEHUSI MaTeMaTHYECKUX
MOJIEJICH; MPHUMEPbI MOCTPOEHUS
MaTEMATUYECKUX MOJEIEN  Y3JI0B
UMITYJIbCHBIX CHCTEM, aHaJIUTHYe-
CKHE, YHCJICHHBIE M YHCICHHO-
AQHAJIUTUYECKUE METO/bl MareMa-
TUYECKOTO MOJICIMPOBAHUS M-
MyJIbCHBIX CUCTEM.

YMerb: NPUMEHSATb TEOpETHYE-
CKHE 3HaHUd [Opyd CO3TaHUHA
MaTEeMaTHYECKUX MOJeNeld HUMITYIIb-
CHBIX CHUCTEM yIpaBlieHHs, pa3pada-
THIBaTh UWCJIEHHBIE METOMIbI JIJIs
MIPOBEJCHHUS MOJIETUPOBAHUS
HEJIMHEWHBIX CUCTEM YIIPABJICHUS

Buagers: HaBBIKAMM HCIIOJIB30-
BaHUsA (PU3HKO-MAaTEMaTHUYECKOTO
anmnapara, HeoOXOJJMMOTro JUIs
ONMCAHUS U UCCIIEOBAHUS
BbIOpaHHBIX TEXHUYECKUX OOBEK-
TOB, HaBBIKAMHU PaOOTHI C UM-
MyJBCHBIMU CUCTEMAaMH pa3iny-
HBIX KJIaCCOB, HAYYHBIMU METO-
JaMH1 MCCIEIOBAaHNH.

OIIK-11. Ciocoben
pa3pabaThIBaTh
COBpEMEHHBIE
METO/IbI UCCIIEIOBA-
HUA aBTOMAaTU3HUPO-
BaHHOT'O 000PyI0-
BaHUsI B MaIlIHHO-
CTPOCHHH

OIIK-11.2. ITpumensiet
TEOPHUI0 Xa0TUUYECKOU
JMHAMUKU UMITYJIBCHBIX
CHCTEM JUTS pa3paboTKu
COBPEMCHHBIX METOA0B
MCCIIeIOBAHMUS aBTOMa-
TU3UPOBAHHOTO 000PY-
JOBaHHWS B MAallIMHO-
CTPOCHUU

3HaTh: METO/Ibl TEOPHUH XAOTHYE-
CKOM JUHAMHUKHU, TUIILI ITOJACHUCTEM
ABTOMAaTU3UPOBAHHBIX CHCTEM,;
MIPOrpaMMHBIE CPEACTBA W 3aJI0-
JKEHHBIE B HHUX TEOPETUYECKHE
OCHOBBI JIJIsI aHajii3a HEJIWHEHHOMN
JIMHAMHUKN  HAMITYJIbCHBIX ~ CHUCTEM
YIPaBJICHUS.

YMeTb: COCTaBIIITH MareMaruye-
CKHE MOJICTIH UMITYJILCHBIX CHCTEM,
HX TOJCHUCTEM, BKIIIOYAsl MCIIOJIHU-




Konmn
Kareropus (rpynmna
p (pyu ) HaNMEHOBAaHHE
KOMIIETEHIINHA
KOMIIETEHIINH

Kon n HaumenoBanue
HHIAKATOpa
JIOCTHIKEHMS

KOMIIETEHITUHA

HaumMmeHoBaHue mmoKa3aTens
OIICHUBAHUS Pe3y/bTaTa 00yUYCHHS
110 JUCIIAIUINHE

TENbHEIE, UH(pOPMALMOHHO-
CCHCOpDHBIE W YIPABISIOIIUC
MOJIYJI, TPHUMEHSATh HMEIOIIHECS
NpOrpaMMHBIE TAKeThl U paspada-
ThIBaTh ~ HOBOE  IPOrPaMMHOE
o0OecrieueHre, HEOOXOOUMOE JUIA
aHajn3a XaOTUYECKOM JIMHAMHUKH
HUMITYJIbCHBIX CHCTEM W e¢ ydera
MIPU CHHTE3€ CUCTEM YITPABJICHHUSI.
Baaners: MpakTHYECKUMH HABBI-
Kam# pa3paboTKH METOJIOB HCCIIe-
JTOBAHMS HEJIMHENHBIX CHCTEM
ABTOMATUYECKOTO YITPABJICHHUSI.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA30OBATEJIbHOM

IHNPOI'PAMMDBI

1. Komnerenuusa OIIK-5. CnocobeH pa3pabaThiBaTh aHAIUTUYECKHE U YHC-
JIEHHBbIE METOJbl MPU CO3/IaHUHA MATEMAaTHYECKUX MOJIEJIE MalluH, IPUBOJOB, 000-
pPYJIOBaHUs, CUCTEM, TEXHOJIOTUYECKUX IPOLIECCOB

I[aHHaSI KOMIICTCHIIUA (bopMpreTc;I CICAYIOMIMMHU JUCHUITITIMHAMM.

Cragus HaumeHoBaHMs TUCHUIUIMHBI
1 Teopus matpun
2 XaoTHuecKas JMHAMHMKA UMITYJIbCHBIX CUCTEM

2. Komnerennusi OITIK-11. Cnocoben pazpabaTbiBaTh COBPEMEHHBIE METOIbI
UCCJIEI0BAHNS ABTOMATU3MPOBAHHOTO 00OPYIOBAHMS B MAIIIMHOCTPOCHHUH

I[aHHaSI KOMIICTCHIIUA (bopMpreTc;I CICAYIONMMHU JUCHUITITIMHAMM.

Cragus HaumeHoBaHMs TUCHUIUIMHBI
1 MeTo IpoCTpaHCTBA COCTOSIHUS B TEOPUH YIIPABICHUS
2 XaoTuueckas JUHAMHKA UMITYJIbCHBIX CHCTEM
3 JlnHamuka HMQPOBBIX CUCTEM YIIPABICHUS




3. OBPBEM JIUCIIUITVINHBI

OO6mas Tpy10€MKOCTh JUCIUIUIMHBI COCTaBIISIET S 3a4. enqunui], 180 wyacos.

CDopMa HpOMe}KYTOqHOﬁ arTecralmuun JK3daMCH
N Bcero | Cemectp
Bua yuebnol paboThl 4ACOB No 2
OO6m1ast TpyI0EMKOCTh TUCIMILIMHEI, Yac 180 180
KonrakTHasi pa6ora (ay1MTOpHbIE 3aHSITHS), B TOM YHCJIE: 72 72
JIEKIUHU 17 17
nabopaTopHbIE 34 34
IIPAKTUYECKHE 17 17
IPYNIOBbIE KOHCYJIBTALUU B IEPUOJ] TEOPETUYECKOTO O0YUCHHS 4 4
Y IPOMEKYTOUYHOH aTTeCTAlluU
CamocrosiTesibHasA padoTa CTYA€HTOB, BKJIKYAs HHAUBHIY- 108 108
aJIbHbIE M TPYNINOBbIE KOHCYJIbTAIIMU, B TOM YHCJIE:
KYPCOBOI MPOEKT
KypcoBasi paboTa 0 0
pacueTHO-rpaduuecKkoe 3aaHne 0 0
WHAMBHUAYAIIbHOE JIOMAIllHEee 3aJJaHie 0 0
camocTosITeNIbHasl padoTa Ha NOJATOTOBKY K ayJJUTOPHBIM 3aHsI- 72 72
TUSIM (JISKIMH, TPAKTUIECKUE 3aHATHS, TaDOPATOPHBIC 3aHATHS)
9K3aMCH 36 36




4. COAEP KAHUE JUCHUIIJIMHBI

4.1. HaumeHOBaHMe T€M, HX COJepKaHue U 00beM

Kypcl Cemectp 2

/o

HaunmenoBanue pasnena
(kpaTkoe coliepKaHue)

O0BeM Ha TEMAaTUYECKUNA

paszzen 1o BuaaM yuyeOHoI

Harpy3Ku, 4ac

Jlexun

IIpakTrueckue
JlaboparopHbie

3aHATUA
3aHATUA

CaMocTosTenbpHas

paborta

1. DnemMmeHTBI TCOPUH NTUHAMHUYECCKHUX CUCTEM

Omnpenenenue nuHamuueckoi cucremsl. Ilonsarue ¢aso-
BOI'O IIPOCTPAHCTBA. ABTOHOMHBIE M HEABTOHOMHBIE
cucrembl. [loToku u auckperHsle oToOpaxenus. IIpo-
CTEeWINe NpUMEpPhl AMCKPETHBIX OTOOpaxeHud. Metox
ceuenuii [lyankape. Ctpobockonuueckoe oToOpakeHue.
MareMaTtnueckue MOJEIU PEIEHHBIX W HUMITYJIBCHBIX
CUCTEM C XAOTHYECKOW [MHAMUKOH B HENPEPBIBHOM U
JIUCKPETHOM BPEMEHU.

N
(@]

2. OnHOMepHBIe INCKPETHBIE 0TOOpaxKeHus U UX Onpypranuu

[Tpocreiimme cBoiicTBa  OJAHOMEPHBIX  OTOOpPaKEHUH.
HenonsrkHble TOYKM. YCTOMYMBBIE W HEYCTOMYUBBIE
HENOJIBUKHBIE TOYKU. MyYJBTUIUIMKATOP U €r0 F€OMETpH-
yeckasi uHTeprperauus. [{ukipl. 3ajaya nmoucka HUKIOB B
OJTHOMEPHBIX 0TOOpa)keHHUsIX. MyJIbTUILIUKATOPBI IIUKIIOB.
budypxanuu B onHomMepHbIX oToOpakeHusax. KacarenbHast
oudypkanus, oudypkanus BUIKM, OUpypKanus yIBOCHUS
nepuoja, TpaHCKpuTHueckas Oudypkauus. HopmanbHble
¢dopmbl 1 OMpYpKAIIMOHHBIE YCIOBHSL.

4

26

3. /IBymMepHbIe JUCKPETHbIEe 0TOOPasKeHUsI

HenoaBxHble TOYKU ABYMEPHBIX OTOOpaXkeHMH. Matpu-
a MOHOJAPOMUU U MYJbTUILIUKATOPHL. Y CTONYHUBOCTH
HENOJBWKHBIX TOYEK. TpEeyrolbHMK YCTOWYMBOCTH.
[{ukiel IByMepHBIX 0TOOpaxeHui. MaTpuiia MOHOJPOMUU
Y MYJIbTUIUINKATOPHI LIUKJIOB.

['unepOonryeckue HEMOABMUKHBIC TOUKH W IUKJIBL. Y CTOM-
YUBbIE U HEYCTOWYMBBIE WHBAapUAHTHBIE MHOT00OpPa3Hsl.
budypkamum B JIBYMEpHBIX OTOOpPaKEHUSAX: CEIJIo-
y3i0Bas Oudypkauus, Oudypkauus yABOSHHs MepHOJa.
budypxamus Heiimapka-Cakkepa. ATTpakTopbl B BHJE
3aMKHYTBIX WHBapHaHTHBIX KPUBBIX. SI3bIkM ApHOJIBAA.
Uucno BpamieHus

30

4. Budypkanuu u xaornyeckasi ITMHAMHMKA B HMITYJIbCHBIX CHCTEMax

bazoBas Monenb HMMMOYJIbCHOM CHCTEMBI CO CJIOXKHOM
JWHAMUKOW. MaTeMarndeckas MOJENIb CUCTEMBI YIIpaBJic-
HUS C MIMPOTHO-UMIYJIbCHON Moaysiiuen. [IpeoOpa3oBa-

5

5 10

30




HHE MAaTeMaTHUYeCKOW MOJEIH B KaHOHHUYECKYIO (opmy.
Metomuka TOMyYeHHs] CTPOOOCKOMUYECKOro OToOpake-
HUsl. Mojenu penerHbIX CUCTEM C THCTEPE3UCOM. Jiie-
MEHTBI TEOPUH YCTOMUMBOCTU MEPUOJUUYECKUX PEKUMOB B
JMHAMUYECKUX CUCTEMAaX C pa3pbIBHOM MPaBOM 4acCThIO.
AJTOPUTMBI MTOMCKA MEPUOJIMYECKUX JIBMXKCHUHN U aHAIIM3a
WX JIOKAIBHOW YCTOMYMBOCTU. budypkanmoHHbIi aHamM3
MMITYJbCHBIX CUCTEM C XaOTHYECKOW TMHAMUKOM.

BCEI'O 17 17 34 112
4.2. ConepxxaHue MPaKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA
Ne HaumenoBanue Tema npakTH4ecKoro (CEMHUHAPCKOTO) K-Bo K-Bo
n/m | paszena AUCHUTUINHBI 3aHATHUS 9acoB 9acoB
CPC
cemectp No 2
1 | DnemenTsl TEOPUN MareMaTHueckue  MOJAEIM  JIMHEHHBIX 2 2
JTMHAMAYECKUX UMIYJIBCHBIX CHUCTeM. V3ydenume metona
CHCTEM. pacuera NepuoIM4ecKUX JIBUKEHUH.
2 | OgHOMEpHBIE THUC- ANTOPUTMBI  pacdeTa WTEPAIMOHHON W 3 3
KpPETHBIE OTOOpaXke- oudypkanumonnon  aumarpamm.  Ilomck
HUS 1 uX oudypka- HETIOJBIDKHBIX TOYEK W IMKIOB. Pemienue
LUH. 3ajau.
UccnenoBanne ycTOMYMBOCTU HEMOABUXK- 2 2
HBIX TOYEK, IUKJIOB. AHanMu3 OudypKanuu.
Pemenne 3anau.
3 | [ABymepHbIe auc- [louck HEMOJBMXXKHBIX TOYEK, IMKJIOB. 3 3
KpEeTHBIE 0TOOpaxe- YCTONYMBOCT ~ HENMOABMKHBIX  TOYEK,
HUSL. nukioB. Knaccugukanus runepOosnye-
CKHX TOYeK Ha (a30Boil miockoctu. Peme-
HUE 3a/1a4.
budypkanuu B AByMEpHBIX OTOOpaXEHUSIX. 2 2
Pewrenue 3anau.
4 | budypkauuu u [lonck meproaMYEcKUX IBHKEHUHN pereu- 3 3
XaO0THYECKas TnHa- HBIX ¥ UMITYJIbCHBIX CHCTEM.
MUKa B UMIYJIBCHBIX | [ccienoBaHue JIOKAJIbHOW YCTOMYHMBOCTU 2 2
CUCTEMAX. MEPUOJINYECKUX JBWKEHUN PEIEHHBIX H
UMIYJIbCHBIX CUCTEM
HNTOTO: 17 17
BCEI'O: 34
4.3. ConeprxaHue J1a00paTOPHBIX 3aHATHI
Ne HaumenoBanue Tema 1abopaTopHOTo 3aHATUSL K-Bo K-Bo
n/m | pasgena TUCIIHILIH- YacoB | 4YacoB
HBI CPC
cemectp Ne 2
1 | DnemeHThl TEOpUKM | ANTOPUTM  HENOCPEICTBEHHOTO  IOMCKA 6 6
JUHAMUYECKUX HNEpUOUYECKUX  JBHOKEHUH  MMITYJIbCHBIX
CHCTEM cucreM. Hanmmcares mporpammy naist pacuera




NEpUOaANICCKOIro JABHXCHUA JIMHEMHBIX
HMITYJIbCHBIX CUCTCM.

2 | OmHOMEpHBIE Hanucate mporpammy s pacyera HeHo- 4 4
JTMCKPETHBIE OTOO- | ABWKHBIX TOYEK W LMKIOB. PemieHue Tecrto-
paXKeHUs U UX BBIX 3a]1a4.
oudypkanuu Hanucarp mnporpamMmsl Al 4HMCIEHHOTO 4 4

aHanmu3a OMQypKalMi: MOMCK HEMOABHKHBIX
TOYEK (LMKIIOB), pacyeT MYJbTUILIMKATOPOB,
pacder TodeKk Oudypkanui, kiaccuduraius
oudypkanuii. [IpoBenenue  4UCIEHHOTO
aHaynu3a Oudypkanuii Ha TECTOBBIX 33Ja4ax.

3 | ABymepHBbIe auc- Pa3zpabotaTe airopuT™M UMCIEHHOTO IOMCKA 6 6
KpETHbIE OTOOpaxke- | HeMOABMKHBIX TOYEK (LMKJIOB) ABYMEPHBIX
HUSA oroOpaxkennit merogom Heiorona-Padcona.
Pemenue na DBM TecTOBBIX 3a1a4.
YCTONYMBOCTh HEMOABUKHBIX TOYEK (IIHK- 6 6

JIOB): UHWCJIEHHas pealu3alus alropurma
pacuera MaTpHllbl MOHOJIPOMUU M MYJIBTH-
iMKaTopoB. Pacuer ¢a3zoBbIX MOPTpEeTOB Ha
IUIOCKOCTH TUTIEPOOTMYECKUX HETOABHKHBIX
TOYEK.

YucnenHslii aHanu3 Oudypkanuii B aBymep-
HBIX OTOOpaxeHusx. Pemenne nHa OBM
TECTOBBIX 3aa4.

4 | budypxaruu u PazpaboTaTe anroputM M HamucaTh IPOrpam- 4 4
XaOTHUYECKas MHA- | My UHCIIEHHOTO pacdera IEepPHOAMYECKUX
MHKa B UMITYJIbC- JBIDKEHUH MMITYJBCHBIX CHCTEM METOJIOM
HBIX CUCTEMaxX ypaBHeHUH nepuojoB. Pemenue Ha OBM
TECTOBBIX 3a/1a4
Pa3paboraTe anroputM M HamucaTh MpOrpam- 4 4

My YHMCIIEHHOTO HCCIIEOBaHUS YCTOMYMBOCTU
NEePUOANYECKUX pelleHull auddepeHnnaib-
HBIX YpPaBHEHHH C Pa3pbIBHBIMHU IIPaBbIMU
yacTsiIMHU. PelleHue TeCcTOBBIX 3a/Jad Ha IpH-
MEpax MOJEJIEH peNerHbIX M HMITYJbCHBIX
CHCTEM.

NTOTI'O: 34 34

BCEI'O: 68

4.4, CogepxxaHue KypcoBOro npoekTa/padorsbl

He npenycMoTpeHO yueOHBIM TLIaHOM.

4.5. Cogep:xaHue pacueTHO-rpapuuecKoro 3ajaHus,
HHAUBUAYAJIbHBIX JOMAIIHUX 3aJaHUH

B mporiecce BeIMOMHEHUST pacyeTHO-Tpauueckoro 3agaHusi OCYIICCTBIISETCS
KOHTaKTHas paboTa oOydJaromierocsi ¢ npemnojaanatesieM. KoHCyIbTaluu MpoBOASTCS
B ayJIUTOPHUS W/WJIN TOCPEICTBAM JJIEKTPOHHON MH(GOPMAIMOHHO-00pa30BaTEILHOM
CpeIlbl YHUBEpPCUTETA.



5. OHEHOYHBIE MATEPUAJIBI VIS1 TIPOBEJEHUSI TEKYIIET'O
KOHTPOJISAA, NIPOMEXYTOYHOU ATTECTAIIMAN

5.1. Peau3auus KoMIeTeH M

1. Komnerenuust OIIK-5. Cnocoben pa3pabarbiBaTh aHAJTUTHYECKUE U YHC-
JICHHBIE METOJIBI MPU CO3/IaHUU MATEMAaTHUECKUX MOJEJICH MallluH, MPUBOAOB, 000-
PYyIOBaHUS, CUCTEM, TEXHOJOTUIECKHIX MPOIECCOB

HanmeHnoBaHue MHAMKATOPA DOCTHKECHHS
KOMIICTCHIIMH

Hcnonw3zyemble cpeacTBa OLEHUBAHUS

OIIK-5.2. Pa3pabarbiBacT aHAIUTHYECKHIE U YHC-
JICHHBIC METOJIbI TIPH CO3JIaHUN MAaTEeMATHUECKUX
MOJICJICH UMITYJILCHBIX CUCTEM, UX TTOJICUCTEM,
BKJTIOYAsl HCTIOTHUTENBHBIC, HHPOPMAIIMOHHO-
CCHCOPHBIC M YIPABISIOINIAE MOTYITH

3amuTa 1a60paTopHBIX paboT, IK3aMeH

2. Komnerenmust OIIK-11. Cniocoben pa3pabarbiBaTh COBPEMEHHBIE METO/IbI
UCCIIEIOBaHUSI aBTOMATU3UPOBAHHOIO 000OPYA0BAHUS B MAIIMHOCTPOCHU N

HanmenoBanue MHAMKATOPA DOCTHKESHHS
KOMIICTCHIIMH

I/ICHOHLSYCMLIC CpeaAcCTBa OICHUBAHUA

OI1K-11.2. IIpuMeHSIeT TEOPHIO Xa0THIECKOI
JMHAMUAKU UMITYJIBCHBIX CHCTEM JIS pa3padoTKH
COBPECMCHHBIX METOAOB UCCIICAOBAHUA aBTOMAaTU3U-
POBAaHHOTO 00OPYAOBAaHUS B MAIIIMHOCTPOCHUH

3amura 1a60paTOPHBIX padboT, IK3aMEH

5.2. TunoBble KOHTPOJILHBIE 321aHUS VIS IPOMEKYTOUHON aTTeCTAIlUM

5.2.1. IlepevyeHb TUMOBBIX BONPOCOB M 3aJaHMIi VI IK3aMeHa

HanmenoBanne CogepxaHue BOIIPOCOB (TUMOBBIX 3aJaHHI)
No paszaena TUCIUTIITMHBI
n/m
1 DJIEMEHTHI TEOPUU 1. Knaccudukanusi  AMCCUNATUBHBIX  JTUHAMHYECKHUX
JTUHAMHYECKHX CUCTEM CHCTEM:

ABTOHOMHBIC 1 HCABTOHOMHBIC CUCTEMBI; TUCKPCTHBIC CUCTC-
MBI U CUCTEMBI C HETIPCPBIBHBIM BPEMCHEM.

2. Omnpenenenue pazoBOro MpoCTPaHCTBA.

3. [IpenenbHbie MHBapHAHTHBIE MHOXKECTBA: COCTOSHHS
paBHOBECHUSI, IPECITHHBIC IUKITHI.

4. Otob6paxenue [lyankape.

5. Crtpobockonuyeckoe 0ToOpakeHue.

6. Meroa XeHoHa.

7. MareMaTtuueckue MOJEIN JIMHEHWHBIX HMITYJIbCHBIX
CHUCTEM.

8. Pemenne 3amaunm Komm 119 Momened JIMHEHHBIX
HMMITYJIbCHBIX CUCTEM.

9. Onpenenenne SKCMOHEHIMANIbHON MaTpuubl. CBOM-
CTBa SKCIIOHEHIIMAIbHON MaTPHIIBI.

10. AJITOPUTMBI pacyeTa 3KCIOHEHIIMATbHOW MaTPHIIbI.

AJIFOpI/ITM HCMMOCPCACTBCHHOT'O pacucTta nepuogn4YCCKOro
pPEXUMa JIMHEHHBIX HMITYJIbCHBIX CUCTCM.

2 OnHoMepHbIE AUCKPET-
HBIE OTOOpaKEHUS U UX
oudypranuu

1. IIycrs f(X)=ax+b, roe a,b— xoncrantel. Ilpu kakux
3HayeHusx a,b orobpaxenne X+> f(X) mmeer mpursiruBa-




IOIYIO HEMOJBIMKHYIO TOYKY, a MPU KaKUX — OTTAIKHBAIO-
IIYIO.

2. Tycrs f(X)=Xx—x*. Tlokaxure, uto X=0 — Hemo-
JBIKHAST TOUKa oToOpakenust X > f(X). Onummre nuHamu-

Ky 0TOOpa)keHHs B OKpecTHOCTH X =0,
3. Haiimute Bce HEMOABWKHBIE TOYKH OTOOpPaKEHUS

x> f(x), f(X)=x—x> u uccreayiite nx JIOKaIbHYIO YCTOM-
YUBOCTb.

1 a
4. Tlokaxurte, 4TO OTOOpaKeHHE XHE X+—| MOXHO
X

HUCIIOJIb30BaTh JI BBIYUCIICHUS KBAAPATHOI'O KOPHA U3 YUCIIa
a. Haf/’IHI/ITe MEPBLIC IATH YWICHOB MOCJICIOBATCILHOCTHU Xk’

Xy = F(X.), k=012,..., mnopoxmaemoii sTuM oTobpaxke-
HUeM Tpu & = 2. BennunHy X, IIOJOXHTE PABHOH CIUHHIIC.

[TokaxxuTe, YTO HENOJBM)KHAs TOYKA 3TOr0 OTOOpa)KEHUs
yYCTOWYHMBA.
5. Haiinute HemoABMKHYIO TOUKY M OTBEYAIOLIUH el MyJib-

TUIUIMKATOP Ul OTOOpaskeHust X+H>1— ax’. Hcnons3ys 3ToT
pe3yibTaT, HaluTe Nopor KacaTelbHOW Oudypkauuu, mopor
Oudypkauu yaBOCHUS MEPHOAA M YCIOBHE MaKCHMAaJIbHON
YCTOMUMBOCTU HEMOABMXHOM TOoukH. V300pasure utepaiu-
OHHBIE JMarpaMMBl JIO H TTocie OudypKanuu

6. HaiinuTe 3HaueHus napamerpa, OTBeUarOIINe KacaTeabHON
oudypkanuu u Oudypkanuu yaBOSHUS MEpHOJA JUIsl HEMo-

JBUKHOU TOYKHU OTOOpaXKeHHUsT X > a — x*.
7. HaiiguTe HEMOABHMKHBIE TOYKH KyOMUYECKOTO OTOOpake-

HUS X > aX—X° M HCCleayiiTe MX ycTolumBocth. Haifmute
3HAYeHMs MapaMmerpa a, MPU KOTOPBIX HEMOJBHKHBIE TOUKU
TEPAIOT YCTOUUYHUBOCTb.

8. PaccumTaiite wWTepalMOHHBIC JIUArpaMMbl JI0 TIOpOTa
BUJIOOOPa3HOI OMdypkanuu U mociue i KyOn4eckoro oToo-

paxxeHus X+ axX-— X2,
ax

N1+ x?

uMmeeT MecTo Oudypxanus tuna «Buikay. Haliqure 6udypka-
IIMOHHOE 3HAYCHHE MapaMeTpa M M300pa3uTe UTEpallMOHHBIE
JI0 ¥ 1ocie oudypkammm.

9. TlokaxuTe, 94TO JUISI OTOOPAKEHUS X >

10. Haiigure s1eMeHTHI 2-1MKIa oToOpaxenus X +—>1— ax® u
ONpEeNIUTE ero MYJIbTUILIUKATOP KaK (YHKIMIO Mapamerpa
a. Haiinure mopor poxnaeHus 2-uukia, nopor Oudypkanuu
YABOECHMS NEPHOJA U 2-IIUKJI MAKCUMAJIBHON YCTOMYMBOCTH.

11. Haiimure oyuxkmaro  F(X) = f(f(X)), f(X)=1-ax’.
N306pasute rpapux Gynaxmun F(X) mpu pasnuuseix a wu
oOcynure Oudypkauuioo PpOXIACHUS 2-IHKJIAa OTOOpaXKeHHUs
X+> f(X). Ykaxure >nements! 2-nukia Ha rpapuke F(X).

12. Jlma xyGuueckoro otoGpakenus Buma X > a—bX+x°
HaliauTe 00JacTh YCTOWYMBOCTH HEMOJBUKHONW TOYKH Ha
miockocTu mapameTpos (@,0), orpanuuennyro nMHMAME
KacatelbHON Omdypkanuu U OudypKanuu yIBOCHHUS MEPHO-




na.

JIBymMepHBIE TUCKPETHBIE
OTOOpaKCHHS

1. Mycte X > AX, X =(X,y) — nuHeiiHoe AByMepHOE
orobpaxkenune.  Kmaccupuuupyiite HEMOABIKHBIE TOYKH,
eCIIu:

1/2 -2/3 1 1/2 -2 -1
A= A= A=
2/3 1/2 1/4 3/4 1 -2
2. M3o00pa3uTe Ka4eCTBEHHO TUHAMHUKY IBYMEPHOTO OTOO-

paskeHHsI Ha (pa30BOM IJIOCKOCTU B OKPECTHOCTH HEINOJBUXK-
HOM TOYKH B CIIy4asx, KOraa

() MyJIBTHIUIMKATOPBL Py, P,, Py # P, ACHCTBUTEIBHBIC H:

O0<p, <1, -1<p,<0;0<p <], -1<p, <0;
Pz <=1 p, >1.

(6) MyIBTUILIMKATOPEI KOMIUIEKCHBIE O, = Tif}: ‘ pl,Z‘ <1;

‘ Pl,z‘ >1. B o6oux ciyuasix apryMent pased /5.

3. It AByMEpPHOTO OTOOpaKEHUS

Xea = Yoo Yier = DYy =Xy +%¢

HallluTe HENOJBM)KHBIE TOYKH, MAaTpPUIy MOHOJPOMH, a
TaKXKe ee CJeJ M OMPEACIUTENb Kak GYHKIUK mapameTpoB D
u C. Haiinure muuaun 6udypkanuu ceano-ysen, oudypranuu
ynBoeHus mnepuoja u Oudypkauunu Helimapka-Cakkepa u
Hanecute ux Ha mockocts (0,¢).

4. Jlnst AByMEpHOTO OTOOpaxeHus

Xea =% + Yy Viea =bX + X

HauTe TPaHUIBl OOJACTH YCTOWYMBOCTH HEMOJBUKHBIX
TOYEK Ha IJIOCKOCTU MapaMeTpoB (a, b).

5. Haliqute nuamasoH 3HA4eHM Mapamerpa a, B KOTOPOM

HETpUBHAJIbHAs HCTIOABH)KHASA TOYKA ABYMCPHOI'O 0T06pa>1<e—
HUA

(X, ¥Y) = (y, ay(l—Xx)) sBnsercs ycToiunBoii.

6. Jlna aBymMepHOro oToOpaskeHust

(X, y) = (1—ax®* +by, X) HaiiauTe HEMOABMKHBIC TOUKH,
MaTpHUIly MOHOAPOMHUH, a TAKXKE €€ CIIE/T M ONPEIEIUTENb KaK
¢ynxmuu mapamerpos ,0. Haiinure ananmutudeckoe BbIpa-
KEHMe Ui JIMHUU KacaTelbHOH Oudypkanuu u oudypkanuu
YIIBOCHHS TIEPUOJIa HETIOJBIKHON TOYKH W HAHECUTE WX Ha
IUIOCKOCTh TTapaMeTpOB (a, b) .

7. Haligute s51eMeHThI 2-1IMKJIa IBYMEPHOT'O OTOOpaKEHUS

(X, y) > @-ax’ +y, bx) kax ¢ymkuum mapamerpos a,b.
HaiinuTe aHanuTH4eckoe BBIpAXKECHUE ISl JIMHUU POKICHUS
2-1MKJIa ¥ JUIs JIMHAW OudypKanuu yIBOSHMs mepuona 2-
ITUKITA.

8. IlokaxkuTe, 4TO AJIS1 MPOU3BOJILHOTO JIBYMEPHOI'O OTOOpa-
KEHHUsI 00JacTh YCTOWYMBOCTHM HEMOJABM)KHOM TOYKHM Ha
IVIOCKOCTH clIex S ¥ onpenenuresis A Marpuisl SkoOu

NUMECT BU TprrOJ'II)HI/II(a, orpaaneHHoro TpeMSI JIUHUSIMU.
1+S+A=0,1-S+A=0, A=1.

budypkarnuu u xaotude-
CKad JMHaMHKa B UM-

1. Cucrembl ¢ uMmmyabcHOM  moxymsiiued.  [IupotHO-
HMITYJIbCHasA MOAYJIANUA TICPBOIoO poJia W BTOPOIro poJaad.




IMyJIbCHBIX CUCTEMax

CxeMbl 1 MOJIETTN MOAYJISITOPOB.

2. ba3oBble MOzENM HMMIYJIbCHBIX CHCTEM C XaOTHYECKOU
IUHAMHUKOM.

3. Meronuka MOCTPOEHUSI CTPOOOCKOMUYIECKOro OToOpake-
HUS.

[TocTpouth cTpOOOCKOMHMYECKOE OTOOpaKeHHE ISl MOJENeH
CHUCTEM YINPABJICHHUS C IIMPOTHO-UMITYJIbCHOM MOIYJISALHEH
(IINM).

4. AunropuTMbl NOMCKAa LUKIOB W aHAIM3a MX JIOKaJIbHOU
YCTOMYUBOCTH.

5. MareMaTtnyeckre MOJEIN PEIECHHBIX CUCTEM.

6. Ilonmyuuth ypaBHEHUS MEPUOAOB ISl TOMCKA MPEEIbHBIX
LIMKIOB C JBYMs IEPEKIIOUYEHHSIMU Ha nepuoje. PemeHue
3az1ay.

7. Pa3paboTraTh aJrOpUTM UYUCICHHOTO PELICHUS ypaBHEHUN
nepuonoB MeroaoM HeroToHa.

8. [TonyunTh ypaBHEHME JIJIsl pacueTa MaTpULbl MOHOJAPOMHUH.
9. Haiinute marpuiy mepecdera B TOYKaxX paspbiBa (yHna-
MEHTaJIbHON MaTpPHULIBL.

10. Pa3paboTtarh anropuT™M HCCISAOBAHUS JIOKATBHOW YCTOM-
YUBOCTU TMEPUOJUYECKHX pelieHud auddepeHIranbHbIX
YpaBHEHUW C Pa3pbIBHBIMU NPABBIMH YACTSIMU Ha TPUMEPE
MOJIeJIeH PENEUHBIX U UMITYJIbCHBIX CUCTEM.

11. IMonmyuuth ypaBHEHHE JIsI HEMOJBMXKHBIX TOYEK JIJIsi
JUCKpeTHOM Mozenu cuctemsl ynpasieHus ¢ LLIWM. Ilomy-
YUTh AaHAJTUTUYECKOE BBIPAKEHUS JIJII MATPUIIBI MOHOJPOMHUH.
ChopmynrpoBaTh KPUTEPUN JTOKATHHOW YCTOMYMBOCTH.

12. Tlonyunth ypaBHeHUs g pacueTa Oudypkanuii Hemo-
JIBIDKHBIX TOYEK.

5.2.2. TllepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
IS 3aIIUTHI KYPCOBOT0 MPoeKTa / KypcoBoii paGoThI

BrlnonHeHne KypcoOBBIX NPOEKTOB M KYPCOBBIX pabOT HE MPeayCMOTPEHO
y4€OHBIM TUIAHOM JUCHUIIINHABI.

5.3. TunoBble KOHTPOJILHBIE 3aJaHUsl (MATEPHUAJIbI) IS TEKYIIEr0 KOHTPOJIS B

cemecTpe

B naGopaTopHOM mpakTUKyMe MO JUCHIUILIMHE TPE/ICTABIIEH NIEpeUeHb paboT,
0003HauYEeHBI 1IeJIb U 3372491, HEOOXOIMMBIC TCOPETUUECKUE U METOJAMYECKUE yKa3a-
HUS K paboTe, IepevueHb KOHTPOJIBHBIX BOTIPOCOB.

3amura 1a60paTOPHBIX PabOT BO3MOKHA TIOCIIEC MTPOBEPKU MPABWIHBHOCTU BbI-
MOJIHCHUS 3a7jaHus1, 0(hOPMIICHHS OTYeTa. 3aluTa MpoBOAUTCS B popMme cobecemoBa-
HUS TIPEroAaBaTeNsl CO CTYJIEHTOM IO TeMe paboThl. [IpumepHbIii mepeueHb KOH-
TPOJILHBIX BOIIPOCOB JIJIS 3aITUTHI TAOOPATOPHBIX Pa0dOT MPEACTABIICH B TAOIHUIIE.

Ne Tema naboparopHoit
paboThI

KoHTposbHBIE BOITPOCHI

1. | JlabopatopHas pabora
Nel. Dnements! Teopun
JTMHAMAYECKHX CHCTEM.

1. Anaroput™M  HEMOCPEACTBEHHOTO IOMCKAa  MEPUOJUYECKUX
JBUKCHHU UMITYJIbCHBIX CUCTEM.
2. Hanwmcatp nporpamMmy AJis pacuera NepUOgUUECKOTrO JBUKCHHS
JTUHEWHBIX UMITYJIbCHBIX CUCTEM.




No Tema mabopatopHOit KonTponbHbIe BOPOCHI

paboThI

2. | JJabopaTtopHas pabota 1. Hamucath mporpamMmy ajisi pacdyera HEMOJBMKHBIX TOYEK U
Ne2. Opnomepublie LHUKIIOB. PemeHne TecToBbIX 3a1ad.

JTUCKpeTHbIE oToOpake- | 2. HamucaTh mporpammsl JUisi YUCJIEHHOTO aHalu3a OudypKaui:
HUS U X OH]ypKauu. MTOMCK HEMOJBUXHBIX TOUYEK (LIUKJIOB), pacyeT MYJIbTUILIMKATOPOB,
pacdeT Touek OudypKarui.
3. Knaccudukamuss Oudypkaumii. [IpoBeneHre YUCICHHOTO
aHayn3a Oudypkanuii Ha TECTOBBIX 3aJa4ax.

3. | JlabopaTtopHas paborta 1. Pa3paboTtarh anropuT™M YUCICHHOTO MOMCKA HETIOBUKHBIX
No3. JIBymepHbIe auc- TOYEK (IIMKJIOB) IBYMEPHBIX 0ToOpaxkeHui metonoM HeroToHa-
KpeTHble oToOpakeHus. | Padcona. Pemenne Ha DBM TecToOBBIX 3a/1a4.

2. YCTONYMBOCTH HEMOJBUKHBIX TOUEK (LIMKIIOB): YUCIICHHAS
peain3anys anropuTMa pacueTa MaTpuibl MOHOAPOMUU U MYJIb-
TUTUTMKATOPOB.
3. Pacuer ¢a30BbIX TOPTPETOB HA INIOCKOCTH THIIEPOOTHUSCKUX
HEMOJIB)KHBIX TOYEK.
4. YucneHHblil aHanu3 OMpypKaluuii B JByMEPHBIX OTOOpaXKEHUSIX.
Pemenne na O9BM TecTOBBIX 3a1a4.

4. | JlabopatopHas pabota 1. Pa3paborarh ajaroput™M M HamucaTb IOPOrpaMMy YHUCIEHHOIO

Ned. budypxaruu u
Xa0THUYECKas JTMHAMHKA B
UMITYJIbCHBIX CHCTEMaX.

pacuera MEPUOJMYECKUX [BHKEHUH HMMITYJIBCHBIX CHUCTEM METO-
JIOM ypaBHeHui nepuoaos. Pemenne Ha OBM TecToBbIX 3a1a4.

2. Pa3paboTarh ajaropuT™M M HamMcaTh HOPOrpaMMy YHCIEHHOTO
WCCIICIOBAHMS YCTOWYMBOCTH TEPHOIMYECKUX penieHuid nudde-
PEHIMAJIBHBIX YPAaBHEHUH C pa3pbIBHBIMU IPABBIMH YaCTSIMHU.

3. Pemenne TecTOBBIX 3a/a4 HA MPUMEPAX MOAEIECH peleiHHBIX U
VMITYJIbCHBIX CUCTEM.

IIpakTuyeckue 3ansaTus. [IpakTrueckue 3aHATHS MPU3BaHbI MOBHIIATH YPOBEHb
YMEHUIN U HABBIKOB CTYJICHTOB. [[peaycMarpuBaeTcsi MpOBEPKa BBHITOJHEHHS TOMAIITHUAX
3aJIaHA{ ¥ y4aCTHE B PELICHUH 33/1a4 110 NPOMAEHHOMY MaTtepuaity. [1o uroram mpose-
JICHYS IIPAKTUYECKUX 3aHATUI NPETyCMOTPEHO OTBETHI HA KOHTPOJIBHBIE BOIIPOCHL.

Ne Tema npakTudeckoro [Ipumepbl KOHTPOJIBHBIX 3aaHUM
(ceMHHaApCKOTO0) 3aHATUS
1. | [Ipaktuueckoe 3anstue Nel. | 1. MaremaTHuecKue MOJIEIH JTUHEHHBIX CUCTEM.
DJeMeHTHl TEOpUHU AUHAMH- | 2. MaremMaTuyecKre MOJIENIN JTMHEHHBIX UMITYJIbCHBIX CHCTEM.
YECKUX CHUCTEM. 3. Merobl pacueTa NepuoIMYECKUX JIBUKECHUH.
2. | [IpakTrueckoe 3ausiTie Ne2. | 1. AITopuTMBI pacdera WTEpAIllMOHHOW W OH(ypKamMOHHOM
OnHOMEpHBIE TUCKPETHBIE Juarpamm.
otoOpakeHus 1 ux oudyp- | 2. [lonck HEMOABIKHBIX TOUEK U IIUKIIOB.
KallUH. 3. HUccnenoBanne yCTOMYMBOCTH HEMOJIBMKHBIX TOYEK H
IIUKJIOB.
4. Ananmu3 6udypkanuii.
3. | [IpakTuaeckoe 3ausaTue Ne3. | 1. [lonck HEMMOABMKHBIX TOYEK U ITUKJIOB.
JIByMepHBIE TUCKPETHBIE 2. YCTOWYMBOCTh HETOJIBUKHBIX TOYEK U IIUKIIOB.
0TOOpaxKeHHs. 3. Kimaccudukarmst TunepOOIHYecKnX TodeK Ha (a30BOH
IIJIOCKOCTH.
4. budypkanuu B IByMEpHBIX OTOOpaKEHUSX.
4. | Ilpaktnyeckoe 3anstue Ned. | 1. [Touck neprHoAMYECKUX ABUKEHUH PeTeHHBIX ¥ UMITYIIbC-

budypkarnuu u xaotude-
CKad JUHAMUKa B UMITYJIbC-
HBIX CHCTEMaX.

HBIX CUCTEM.

2. Tlouck NeproAMIECKHX IBHKEHHI PENCHHBIX M HMITYIIbC-
HBIX CHUCTEM.




No TeMa npakTU4eCcKoro [Ipumepbl KOHTPOJIBHBIX 3aJaHUIN

(ceMHHaApPCKOTro0) 3aHATUS

3. HccnenoBanue 0KanbHON yCTOHUMBOCTH NEPUOJUUECKUX
JBUKCHHUU PEICMHBIX U UMITYJIbCHBIX CUCTEM.

5.4. Onucanue KpUTEepHeB OLIEHUBAHUSA KOMIIETEHUMIA M IIKAJbI OLeHUBAHUS

[Ipu mpomMexyTo4HOM aTTecTanu B (hOpMe dK3aMEeHa HCIOIB3YETCsS CIeTyIO-
mas IIKajga OlUECHUBAHUS: 2 — HEYJOBJICTBOPUTEIIBHO, 3 — YJAOBJICTBOPUTEIHHO, 4 —
XOpOIII0, 5 — OTIUYHO.

Kputepusmu oreHuBaHUS TOCTHKEHUM IMOKA3aTEJICH SIBISIOTCS:

Haumenosanue
ITOKa3aTelst
OLICHUBAHHUS .
Kpurepuii onieHruBanus
pe3ynbTaTa
o0OyueHus 1o
JUCITUTITNHE
3HaHUs 3HaHME TEPMHUHOB, KJIaCCU(PUKAIMI, OCHOBHBIX PUHIUIIOB
O0beM OCBOCHHOTO MaTepuaa
IlonHOTa OTBETOB HA BOIPOCHI
YeTKOCTh U3J105KEHHSI U UHTEPIIPETAlUU 3HAHUU
Ymenuns YMenue pa3pabareiBaTh U HCIOIH30BATh AHATTUTHYSCKUAC U YUCIICHHBIE METOJIBI
MIPU CO3aHUHM MaTEMaTHUYECKUX MOJIEJIEH UMITYJIbCHBIX CUCTEM
YMeHne NpUMEHSITh TEOPUIO0 Xa0THUYECKON TMHAMHUKY UMITYJIbCHBIX CUCTEM JJIS
pa3paboTKu COBPEMEHHBIX METOOB UCCIIEIOBAaHHS aBTOMAaTU3UPOBAHHOTO
000py1I0BaHNS B MAIIMHOCTPOCHUH
Haspixnu Bmagets MeTogaMu XaoTHUYECKOM TMHAMWKH 1T COCTaBJICHHS MOJCIICH, aHan3a 1
CUHTE3a HEJIMHEWHBIX CUCTEM YIIPaBJICHUS
Bnaners HaBbIKaMU pabOTHI ¢ IPOTPaMMHBIM OOECTICUEHUEM ISl aHATM3a HEJTH-
HEeMHOM JUHAMHMKU

OHCHKa MpernoaaBaTcjicM BBICTABIIACTCA MHTCTPAJIBHO C y‘léTOM BCEX IIOKa3a-
TeJael u KpUTCPUCB OUCHUBAHUS.

Onenka chopMUPOBAHHOCTH KOMITETCHITUH IO TIOKA3aTEI0 3HAHUS.

Kpurepuit

YpoBEHBb OCBOEHUSI M OLICHKA

2 3 4 5
3nanue tepmu- |He 3HaeT tepmu- | 3HaeT TepMUHBI | 3HAET TEPMUHBI 3HaeT TePMUHBI
HOB, KJaccudu- |HOB Kiaccuduka- |kimaccudukanuu, |Kiaccudukanuu, |KiacCHupUKAIIH,
Kalliid, OCHOB- |1, OCHOBHBIX OCHOBHBIE OCHOBHBIE IIPUH- | OCHOBHBIE TPUHITU-
HBIX IPUHIIA- | IPUHIIATIOB MIPUHITUTIBI, HO IIHATIBI TbI, MOXET KO-
1(0):] JIOTyCKaeT pekTHO chopmymH-
HETOYHOCTH pOBaTh UX CAMOCTO-
(hopMyIHPOBOK SITEILHO
O6bem ocBoeH- |He 3Haer 3Hauu- | 3HaeT TOIBKO 3unaer matepuan | Obnagaer TBEpIbIM
HOTO MaTepHalia | TeJIbHOM YacTu OCHOBHOM JTCIUIUTMHBI B Y TOJTHBIM 3HAaHUEM
Marepualia IMCI- | MaTepual AUC- | J0CTaTOYHOM Marepuaia IUCIu-
TJIMHEI [UILIAHBI, HE o0bemMe TJIMHBI, BJIaJICET
YCBOWJI €r0 JIOTIOJTHUTEIbHBIMHU
nerajei 3HAHUSIMU




IMTomuoTa

He naet oTBeTHI HA

JlaeT HemoHbIe

JlaeT oTBeTHI HA

JlaeT monHkIe,

OTBETOB Ha OOJBIIMHCTBO OTBETHI HA BCE BOIIPOCHI, HO HE pa3BEepHYThIC
BOIPOCHI BOIIPOCOB BOIIPOCHI BCE — IOJIHBIE OTBETHI HA MTOCTAB-
JIEHHBIE BOIPOCHI
YeTkocTh WN3naraer 3nanus | M3naraer 3nanus |M3naraer 3Hanusa | M3naraer 3HaHus B
U3JIO)KEHUS U | 0€e3 JIornyecKou C HapyIICHUsIMU | 0e3 HapyIIEeHW B | JIOTUYECKOH mocie-
MHTEPIIPETALUU | TOCIEI0BATENIbHO- | B JIOTHYECKOM JIOTHYECKON J0BAaTEIbHOCTH,
3HAHUU CTH MOCJIeIOBATENb- |IMOCJIEI0OBATEIbHO- | CAMOCTOSTEIBLHO HX
HOCTH CTH UHTEPIPETUPYS U
aHATU3UPYSI
He nimoctpupyer | Beimonnsier Brinonnsier Beimosniusier nosic-
U3JI0KEHUE TOSIC- | TOSICHSIOLINE MOSICHSAIOIINE HAIONINE PUCYHKU U

HAIOIIMMH CXEMa-
MU, PUCYHKaMU U

CXEMBI U PUCYH-
KU HEOPEIKHO U C

PUCYHKH U CXEMBI
KOPPEKTHO U

CXEMBbI TOYHO U
aKKypaTHO, pacKphbl-

MpuMepaMmu oIInOKaMu ITIOHSATHO Basl IOJIHOTY yCBO-
€HHBIX 3HaHUH
Hesepno uznaraer |/lomyckaer I'pamoTtHO U 11O I'pamoTHO ¥ TOUHO
Y UHTEPIPETUPYET |HETOUHOCTH B CYIIECTBY M3JIara- |M3J1aracT 3HaHus,
3HAHUS H3JI0KSHUU U €T 3HaHUA JIeJIaeT cCaMOCTOSI-
HWHTEPHIpPETALUN TEJIbHBIC BEIBOJIBI
3HAHHUH

Ouenka cpopMHUPOBAHHOCTH KOMITETECHIIUI IO MOKA3aTeN0 Y MEHHUSI.

ypOBCHB OCBOCHHUA M OLICHKA

Kpurepuit > 3 7 5
VYmenue pazpa- |He ymeer paspa- | YMeeT ¢ gnonoiHu- | YMeeT pazpabaTbl- | YMeeT pazpalbaThl-
OaTbIBaTh U OaTbIBaTh U TEJIbHON MIOMO- BaTh U UCIIOJb30- |BaTh U UCIOJIB30-
UCIIOJIB30BaTh | UCIIOIb30BAThH LB UCIIOJIB30- BaTh AHAJIMTUYE- |BaTb HOBBIC
AQHAJIUTUYECKNE |aHAJUTUYECKHE U |BaTh aHAJUTUYE- |CKUE W YUCIICHHBIC |aHAJUTUYECKUE U
U YUCIICHHBIE  |YUCJICHHBIC CKME€ U YUCJICHHBIE | METO/BI IIPU YHUCJICHHBIE

METO/IbI IPU
CO3/JaHUM
MaTeMaTHde-
CKHUX MOJieneH
VMITYJIbCHBIX
CUCTEM

METOAbI HpI/I
CO3JIaHUHM MaTeMa-
THYECKNX MOJeIIeH
UMITYJTBCHBIX
CHCTEM

METOAbI HpI/I
CO3JIaHUM MaTeMa-
TUYECKUX MOJeIei
MPOCTBIX UMITYJIb-
CHBIX CUCTEM

CO3JaHUH MaTeMa-
TUYECKUX MOJEIIEH
IIPOCTBIX UMITYJIb-

CHBIX CHCTEM

METOAbI HpI/I
CO3JIaHUHM MaTeMa-
TUYECKHX MOJEIIeH
MMITYJIbCHBIX
CHUCTEM

YMenue npu-
MEHSTh TEOPHIO
Xa0THYECKOU
JTUHAMUKHA
UMITYJTECHBIX
CHCTEM ISt
pa3paboTKu
COBPEMEHHBIX
METOJIOB
HCCIICIOBAHUS
ABTOMATH3UPO-
BaHHOTO 000-
pyIOBaHUS B
MaIIMHOCTPOE-
HHAH

He ymeer npume-
HSTh TEOPUIO
Xa0THYECKOU
JTMHAMUKA UM-
MYJIbCHBIX CHCTEM
JUIs pa3paboTKu
COBPEMEHHBIX
METOJI0B MCCIIENO0-
BaHUS aBTOMATH-
3UpPOBAHHOTO
000pyI0BaHUS B
MAaIIMHOCTPOCHUN

VYMeeT ¢ JomoIHH-
TEJIbHOM IMTOMO-
B0 MPUMEHSITh
TEOPHIO Xa0TUYE-
CKOM TMHAMHKH
HMITYJIbCHBIX
CHCTEM JIJIS
pa3paboTku
COBPEMEHHBIX
METOH0B HCCICI0-
BaHH aBTOMATH-
3UPOBAHHOTO
00opyI0BaHUS B
MaIlIMHOCTPOECHUHU

YMeer NpuMeHATh
TEOPHIO XaoTH4e-
CKOU JUHAMHUKU
JUIs pa3paboTKu
COBPEMEHHBIX
METO/I0B UCCIIEeN0-
BaHUS CYIECTBY-
IOIIET0 aBTOMATH-
3UPOBaHHOTO
o0opynoBaHus B
MaIInHOCTPOCHUH

YMeeTr NpuMeHsTh
TEOPHIO XaoTH4e-
CKOH TUHAMHUKU
UMITYJIbCHBIX
CHCTEM JUTSI
pa3paboTKu
METOJIOB HCCIIE10-
BaHUs HOBOTO
aBTOMATH3HPO-
BaHHOTO 000pY/I0-
BaHUS B MalllMHO-
CTPOEHUU




OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMHGTCHHI/Iﬁ o 1okasareiiro HaBbIKH.

Kpurepuit

YPpoBEHb OCBOEHUSI M OLICHKA

2

3

4

5

Bmaners meto-
JIaMH1 XaoTH4e-
CKOH TMHAMUKU
JIJISL COCTaBIIC-
HMS MOJICTICH,
aHa/m3a u
CHHTE3a Hellu-
HEHMHBIX CUCTEM

B npunnumne ne
IMOHUMACT KaK
HCIOJIb30BATh
METOJIBI Xa0THYC-
CKOH TMHAMUKU
JIJIS. COCTaBIICHHS
MOJIeNIeH, aHaIn3a
Y CHUHTE3a HEJIU-

HNmeet noBepx-
HOCTHOE TIpe/I-
CTaBJICHHE O TOM
KaK MCIOJIb3YeTCs
METOJIbI XaOTHYe-
CKOM JTUHAMHKU
JIJISI COCTaBIICHUSA
MoOJIeJICH, aHaIm3a

Biageer 6a30BEbI-
MH METOJaMH
Xa0THYECKOM
JMHAMHUKH 11
COCTaBJICHUA
MOJeJICH, aHaIn3a
W CHHTE3a HeJlN-
HEHHBIX CUCTEM

Bnaneet oxBaThl-
BaeMbIMHU yueOHON
Mporpammoit
METOJIaMH Xa0TH-
YEeCKOU TUHAMUKU
JUIS. COCTaBIICHHS
MOJIeNIEH, aHaJIN3a
W CHHTE3a HEJIU-

yIIpaBJICHUS HEMHBIX CUCTEM U CUHTE3a HEJHN- yIIpaBJICHUS HEHHBIX CHCTEM
YIPaBICHUSA HEUHBIX CUCTEM YIPaBICHUS
yIIpaBJICHUS
Buaners B npunnune e HNwmeer nosepx- Bianeer HaBbika- | Brnaneer HaBbIKa-
HaBBbIKAMU IIOHMMAET KaK HOCTHOE TIpel- MU paboThI C MU paboTHI C
paboThl ¢ paboTars ¢ npo- CTaBJICHUE O TOM | IIPOrPaMMHBIM IIPOrpaMMHBIM
OpOrpaMMHBIM ~ |TpaMMHBIM 00ec- | Kak paboTaTh ¢ obecrieueHueM il | o0ecriedeHreM Jyis
o0ecIieueHreM | TIEUCHHUEM ISt IIPOrPaMMHBIM aHaJIM3a HEJIMHEH- | aHaIu3a HEJIMHEW-
JUIs aHAIIM3a aHaJIM3a HEJMHEH- |oOecreyeHreM Juisd | HOM AMHAMUKU HOW JMHAMMKH
HEJIMHENHOU HOW TUHAMMKHU AQHAJIN3A HEJIMHEH- | TUIIOBBIX MOJIEJIEH | MOJEIEH 3alaHHO-
JUHAMUKU HOW JMHAMHUKHU o KJj1acca

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHUE

6.1. MaTepuajJibHO-TeXHUYECKOE 00ecrneyeHne

HanmenoBanue crnieniaibHbIX TOMEILEHUN
Y IOMEIIEHUH JIJIs1 CAMOCTOSATEIbHONU paboThI

OCHAaIIIEHHOCTD CIIEUAILHBIX TOMEIEHUH
Y TIOMEIICHHUH JIJI1 CAaMOCTOSITEIbHON PaboThI

JlaGopatopus TeOpUH aBTOMATHYECKOTO
yIIpaBJICHUS] © MOJICIIMPOBAHUS CPEJICTB
ynpasinenus YK 4, Ne 231

Crneuuanu3upoBaHHas MeOenb; MYyJIbTHME-
JTUIHBIA TIPOEKTOp, IKpaH, HOYTOYK; MPOEK-
TOp C MEPEHOCHBIM 3KpaHOM; 6 MepCOHab-
HBIX KOMIIBIOTEPOB C JIOCTYIIOM B CETh
WNHtepHer; cTeHa A HCCIEIOBAaHUA MO-
OWIBHBIX POOOTOB, IKad aBTOMAaTHU3AIUU
71a00paTOpHON yCTAaHOBKM JUISI HU3Y4YCHUS
CAP ypoBH#

YuTanbHbli 3271 OUOIHMOTEKH JUIsI CAMOCTOS-
TeIbHOU padoTHI

Crennanu3upoBaHHas MeOelnb; KOMITBIOTep-
Hasg TEXHHKa, MOAKIIOYeHHas K ceTu «MH-
TEPHET», UMEIoIIasi JOCTYI B AJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPENY

Meroanueckuii kKaOMHET

Crenmanu3upoBaHHas Me0Oenb; MyJIbTHMe-
JUUHBIA  TIPOEKTOP, NEPEHOCHOM DJKpaH,
HOYTOYK




6.2. JInneH3MOHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoe obecrnedeHne

Ne TlepeteHp JIMICH3HORHOTO PeKBU3UTHI MOATBEPIKAAIONIECTO TOKYMECHTA
} IPOTPAMMHOTO 00ecTieueHHs
1 |Microsoft Windows 10 Koprmo-|Cornamenne Microsoft Open Value Subscription
paTuBHas V6328633. Cornamenue paeiicreurensuo ¢ 02.10.2017
o 31.10.2023). Horosop MOCTaBKHU I10
0326100004117000038-0003147-01 ot 06.10.2017
2 |Microsoft Office Professional |Cormamenne Microsoft Open Value Subscription
Plus 2016 V6328633. Cornamenne neictsurensHo ¢ 02.10.2017
o 31.10.2023
3 |Kaspersky Endpoint Security | Cyomunensuonnsiii ngoroop Ne 102 ot 24.05.2018.
«Crannaptabiii Russian Edition» | Cpok aevicTBus nunensuu 10 19.08.2020
I'paxxnancko-npaBoBoit Jloroop (Kontpakrt) No 27782
«[TocTaBka MpOAJICHUS MpaBa MOJb30BaHUS (JIUIICH3MN)
Kaspersky Endpoint Security ot 03.06.2020. Cpok
nercteusa nuien3un 19.08.2022r.
4 | MathWorks Jlunersust Nel1145851 Geccpounast
5 |MSC Easys, Patran, Nastran, Cornamenne REO08959BST-1 ot 26.11.2018 6eccpou-
Adams Has
6.3. IlepeuyeHb yueOHbIX U3IAHUI U YUEOHO-METOIMYECKMX MATEPHATIOB
1. XKycybanues, XK. T. budypkauum u xaoTuyeckas IWUHAMHKA B UMITYJIbCHBIX

cucrtemax. YueoHnoe nocooue/ XK. T. XKycybanues, B. I'. Py6anos, B. C. Tutos, O.0.
SAunoukuna. - benropon: M3n-so bI'TY, 2017. - 141 c.

2. Zhusubaliyev, Zh.T. and E. Mosekilde, 2003. Bifurcations and Chaos in
Piecewise-Smooth Dynamical Systems. Singapore: World Scientific, pp: 363. - ISBN
981-238-420-0.

3. Banerjee, S. and G. C. Verghese, 2001. Nonlinear Phenomena in Power Elec-
tronics, IEEE  Press, New  York, USA. J0CTyTa:
http://www.twirpx.com/file/1971996.

4, Bernardo, Di. M., C. J. Budd, A. R. Champneys and P. Kowalczyk, 2008.
Piecewise-smooth Dynamical Systems: Theory and Applications, in: Applied Math-
ematical Sciences, vol. 163, Springer, pp: 483.
http://www.twirpx.com/file/1971996.

5. Jian-Qiao Sun, Albert C.J. Luo, Bifurcation and Chaos in Complex Systems,
Volume 1 (Edited Series on Advances in Nonlinear Science and Complexity)? 2006.
Department of Applied Mathematics, The University of Western Ontario, London,
Ontario, N6A 5B7. — Pexwum noctyna: http://b-ok.org/book/918272/18132c

6. I'enur, A. X. Konebanus u yCTOWYUBOCTh HEIMHEHHBIX UMITYJIBCHBIX CUCTEM /
A. X. T'enur, A. H. Uypunos. - CII6.: U3a-Bo C. - [letep6. yu-Ta, 1993. 263 c.

1. Hpimxun, . 3. Teopust nuneitHbIX uMmynbcHbIX cucteM / S. 3. Lpimkun. M.:
duzmarrus, 1963. - 384 c.

8. Hpimkun, S. 3. Teopus HenuMHEHHBIX UMITYJIbCHBIX cucTeM / f. 3. LlpimkuH, HO.
C. Ilonkos. - M.: Hayka, 1973. - 414 c.

Pexum

Pexum  nmocryna:



Q. becekepckuii, B. A. Teopust cucteM aBTOomMaTuyeckoro ymparieHus / B.A.
becekepckuii, E. I1. ITonog. - CII6.: [Ipodeccus, 2003.

10. Ko03eB, A. B. Moaynsuronnsle nctounuku nutanus POA / A. B. Ko63es, I'.
. Muxansuenko, H. M. My3biuenko. - Tomck: Paguo u cBsizp, Tom. oTmenenue,
1990. - 336 c. - ISBN 5-256-00515-4.

11. Kysuenos, C. II. JInramuueckuii xaoc: kypc nekmuit / C. I1. Ky3nernos. M.:
dusmatiaut, 2001. - 296 c. - ISBN 5-94052-044-8.

12.  ®wumumnmos, A. ®. JduddepeHunanbHble ypaBHEHHUS C Pa3pbIBHOM IMPaBOM
gacTeio / A. ®. Gununmnos. - M.: Hayka, 1985. - 224 c.

13. ®eiirun, M. W. BbiHyXIeHHbIC KOJeOaHUS CHUCTEM C pPa3pbIBHBIMU HEJH-
HerHocTsimu / M. U. @elirun. - M.: Hayka, 1994. - 288 c.

14. Leine, R. I. Dynamics and Bifurcations of Non-Smooth Mechanical Systems /
R. I. Leine, H. Nijmeijer. - Berlin: Springer-Verlag, 2004.

15.  Apnonsa, B. U. Teopus oudypkanuii / B. 1. Apuonsa, B. C. Aiidpa- moBuuy,
1O. C. Unpsmenko [u ap.]. - M.: BUHUTU, 1986. - 215 c.

16. Kuznetsov, Yu. A. Elements of Applied Bifurcation Theory / Yu. A. Kuz-
netsov. - New York: Springer-Verlag, 2004. - 525 p.
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BBenenue B HenmuHelnyto auHamuky / I'. I'. Manuneukuii. - M.: Oautopuan YPCC,
2002. - 256 c. - ISBN 5-8360-0132-4.

18. baymes, B. C. MatemaTndeckoe MOJETMPOBAHUE U aBTOMATH3AIIHS MPOCKTH-
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1995. -91 c.

19.  Zhusubaliyev, Zh. T. Chaos in Pulse-Width Modulated Control Systems:
Handbook of Chaos Control / Zh. T. Zhusubaliyev, E. Mosekilde. 2" Edition, Sholl
and Schuster. Weinheim: Wiley-VCH, 2007. - 550 p. - ISBN: 978-3-527-40605-0

20. IluxoBckuii, A. Cunxponuzanus. OyHIaMEHTAIFHOE HEJIMHEWHOE SBJICHHE /
A. TMuxosckmii, M. Pozenomom, FO. Kyptc. - M.: Texnochepa, 2003. - ISBN 5-
94836-02-2

21. T'ykenxeitmep [Ix. Henuneiinoie xoneOaHusl, TUHAMHYECKUE CUCTEMBI U OH-
dbypkanuu BektopHbIX monei/ Jxk. ['ykenxeiimep, ®@. Xommc — Mocksa-IxeBck:
HNHCTUTYT KOMIBIOTEPHBIX UccnenoBanuii, 2002. -561c¢. - ISBN 5-93972-200-8

22. JaBua, E. Ctroapt /I[uHamMuKka CHCTEM ¢ HEpaBEHCTBAMH [DJESKTPOHHBIN pe-
cypc]: ynapel u xectkue cBsizu/ JlaBun E. CTroapT— DJEKTPOH. TEKCTOBBIE JaH-
Hble. — MockBa, MxeBck: PeryisipHas U xaoTuueckas JuHamMuka, V>KeBCKU UHCTH-
TyT KOMIBIOTEpHbIX HccienoBanuid, 2013.— 544 c.— Pexum pocryna:
http://www.iprbookshop.ru/28885.— DBC «IPRbooks»

23. Kamannes, B.H. YcroiiunBocTh 1 dBOIIOLUS AUHAMUYECKUX cucTeM. OCHOBEI
cunepretuku. Yactes 1 [DnexTpoHHbIN pecypc]: yaedHoe mocodue/ Kaganmnes B.H.—
DnexTpoH. TeKCcTOBbIe manHble. — CapaTtoB: By3oBckoe obpaszoBanme, 2013.— 205
c.— Pexxum nocryna: http://www.iprbookshop.ru/13431.— 3BC «IPRbooks»



24. Kanmannes, B.H. YcroiiunBoCTh M BOIIONMA JUHAMHYECKUX cucTeM. OCHOBBI
cuHepreTuku. Yacth 2 [DneKTpoHHBIN pecypc]: yueOHoe nocodue/ Kanannes B.H.—
OnekTpoH. TekcToBble naHHble. — CapaTtoB: By3oBckoe oOpazoBanue, 2013.— 210
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25. Kpacnononsckas, T.C. PerynspHas u xaoTudeckasi TMHaMUKa CUCTEM C OTpa-
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A.JO.— DnexTpoH. TekcToBble HaHHble. — MockBa, MkeBck: PerynspHas u XxaoTu-
yeckass JuHaMuKa, VKEBCKMH HMHCTUTYT KOMIIBIOTEPHBIX HccieaoBaHui, 2008.—
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KOMITBIOTEpHBIX ~ uccinenoBanuii, 2004.— 116 c.— Pexum  noctyma:

http://www.iprbookshop.ru/16568.— DBC «IPRbooks»
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7. YTBEPXKJIEHUE PABOYEM ITPOT'PAMMBI

PabGouas nporpamma ytBep:kaeHa Ha 20 / 20 y4eOHBIH T
0e3 U3MEHEHMIA.

[TpoToxon Ne 3acemanus Kadeapsl OT « » 20

3aBenyronuid kadenpoit B.I'. PyGanoB
MOJMHUCH (5[]

JlupexTop uHCTUTYyTA N.B. AIpMoneHko
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