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1 He.]'ll/l 1 3a1a91 H3YYCHUA TUCHUIIIINHBI

Llenu  oOucyunaumvi. llenpto  gucnumuiuHbel  «MojeaupoBaHue
IIPOIICCCOB M CUCTEM» SBJIACTCS: (POPMUPOBAHNE Y O0YUAIONTUXCSl 3HAHUH 110
COCTaBJICHUIO MOJICNIC CHCTEM Pa3JIMYHBIX KJIACCOB, MCCICIOBAHUE ATUX
Mozenei u 00paboTKa pe3yIbTaTOB TAKUX UCCIEIOBAHUM C UCIIOIB30BaHUEM
WHCTPYMEHTAIBHBIX CPEACTB CUCTEMHOIO aHAIU3A.

3aoauu uzyuenus OUCYUNIUHBL!

- OCBOCHHE OOYYaIONIMMHCS COBPEMEHHBIX METOJIOB MOJCIUPOBAHUS
IIPOLIECCOB U CUCTEM,;

- (dopMupoBaHHE TPUHLUMIIOB W  OCHOBHBIX TpeOOBaHUU K
MaTEeMaTHIECKUM MOJETISIM;

- TI0Ka3aTh METOMBI Pa3pabOTKH MaTeMaTHYCCKUX MOJCICH M CXEMBI
HCCJICIOBAHUS HA HUX;

- O3HAKOMHUTH C MeTOoJaMH (hOopMaTU3allui U YIPOIIEHUS MPOIECCOB U
CHUCTEM,;

- U3Y4YMUTb dTalbl MATEMAaTUYECKOTO MOJCIUPOBAHUS U MPOTPAMMHBIE
CpeJicTBa MOJEIUPOBAHMUSI.

JucruninHa HampapiieHa Ha ¢GopMHUpOBaHUE O00IIENPOPECCHOHATBHBIX
xommnereniuu (OITK-1, OIIK-11) BeImycKHHUKA.
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2 Mecto nucuuiuiuabl B cTpykrype OITOII BO

JIOTUKO-CTPYKTYpHBI aHAM3 JUCHUIUIMHBI — Kypc «MojenupoBaHue
npoiieccoB u cucrem» Bxoaut B BJIOK 1 «/lucuumnimuael (MOAyn)», 00s13aTenbHas
yacTh bioka 1 moAroToBku cTy/ieHTOB 1o HanpasieHuto 15.03.04 ABromaTtuzaus
TEXHOJIOTUYECKUX TMPOIECCOB U TMPOU3BOACTB (mpoduin: «YmpapieHue u
WHHOBAIIMY B aBTOMATHU3MPOBAHHBIX CHCTEMax M TEXHOJIOTMUYECKHX IPOIIeCccax»;
«ABTOMATH3AIUS U YIIPABJICHUE TOPOKHO-TPAHCIIOPTHON HHMPACTPYKTYPOI»).

JucuunnuHa peanusyercs kadenpoil aBTOMaTU3UPOBAHHOTO YIIPABICHUS U
WHHOBAIIMOHHBIX TeXHOIOTrHii. OCHOBBIBaETCs Ha 6a3e MUCIUILINH: «MaTemMaTHKa,
«IIporpaMMHupOBaHUE U ANTOPUTMH3AIUST», « TeopeTHuecKas MEXaHUKa).

SIBnsiercs  OCHOBOM  Afsi  M3Y4YEHHUS  CJHCAYIOUIMX  JUCHUIUINH:
«IIpoexkTpoBaHNE aBTOMATU3UPOBAHHBIX CHCTEM», «MHTETpUPOBAaHHBIC CHCTEMBI
MPOCKTUPOBAHUS U YITPABICHUSI».

JIist u3y4eHus: JUCIUIUTMHBI HEOOXO0 UMbl KOMITETEHIIUU, CPOPMUPOBAHHBIE
y CTylIeHTa [UIsi pelieHus oOuenpodeccuoHaIbHbIX 3alad  JesATeIbHOCTH,
CBS3aHHBIX C TIPOBEJICHUEM OKCIEPUMEHTOB Ha TMPEANPHUSATAA C TOMOIIBIO
UMUTAMOHHBIX MOJICIICH.

Kypc sBnserca QyHIaMeHTOM JUisi OpUEHTAlluu CTYJIEHTOB B cdepe
MOJICTTUPOBAHUSI MHHOBAIIMOHHOW  JEATENBHOCTH B  pasleie IMPOBEACHUs
BBEIYHCIIUTEILHBIX SKCIIEPUMEHTOB Ha 00BEKTaX aBTOMAaTH3AIIHH.

OO6miass TpyJIOEMKOCTh OCBOCHMS JUCIUIUIMHBI COCTaBJISIET 4 3adeTHbIC
enuHuIel, 144 ak. 4.

IIporpamMmoil AMCUUITIIMHBI IPEAY CMOTPEHBI:

—npu O4HOU ¢opMme o0yueHHs — JeKIHoHHBbIe (36 ak.d.), JabopaToOpHBIC
pabothsl (36 ak.u.), npaktnueckue 3auATusA (18 ak.4.) u camocrosTenbHas paboTa
cTynenTa (54ak.u.);

—pu 3a04HOM (popme 00ydyeHus — JEeKIUOHHBIE (4 ak.d.), TabopaTopHbIE
(4 ak.u.) npaktuyeckue (4 aK.4.) 3aHATHS U CAMOCTOSATENIbHAs paboTa CTyICHTA
(132 ak.u.);

JlucuuninvHa u3yvaercs:

— ipu 04HOU (popme oOydeHus — Ha 3 Kypce B 6 cemecTpe;

— Tpy 3a09HOM Popme 00yueHus — Ha 3Kypce B 6 cemecTpe.

dopMa MPOMEKYTOUHOW aTTECTALIMU —IK3AMEH.
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3 Ilepeyenn pe3yabTATOB 00y4YeHHUS M0 TUCIHUIJIMHE, COOTHECEHHBIX €
IVIAaHMpYeMbIMH pe3yiabTaTamu ocBoeHusi OITIOII BO

IIpoyecc usyuenus oucyunaunst «MoJEIUpPOBaHUE TPOLIECCOB U CUCTEM»
HarpanJjeH Ha popMUpOBaHUE KOMIIETEHIIMH, IIPEICTABICHHOMN B Tabuie 1.

Tabnuya 1 — KomnereHuu, 00s3aTeIbHBIE K OCBOCHHIO

MIPOBOJIUTH HAYYHBIE
SKCIICPUMCHTEI C
WCIIOJIb30BaHUEM
COBPEMEHHOTO
HCCJIEI0BATEIbCKOTO
o0opyaoBaHUS U
puOopoB,
OIICHUBATh
pe3yIbTATHI
HCCIIEIOBAHU I

Copnepxanue Kon Kon n naumenoBanue nHauKaropa
KOMIIETEHIINH KOMITETEHIINH JOCTUKEHHS] KOMITETEHIIUU
IIpumeHATH OIIK-1. OIIK-1.1. 3HaTh OCHOBHBIE IOHATHS U
€CTECTBEHHOHAYYHBIE 3aKOHBI €CTECTBEHHBIX HayK
1 OOIICHH)KEHEPHBIE OIIK-1.2. 35aTs METOIBI MATEMATHUYECKOTO
3HAHUS, METOIbI aHaJIM3a, MOJICTIMPOBAHUS U UX IPUMEHEHUE
MaTeMaTU4eCKOro B IPO(HEeCCUOHATILHOM JIEATEIIbHOCTH
aHaJn3a u OIIK-1.3. YMeTb npuMEHSTh
MOJICJTUPOBAHUS B €CTECTBEHHOHAYYHBIEC U OOIIEMH)KEHEPHBIE
npoeccuoHaIbHOM 3HaHUS B MPO(HECCHOHAIBHON eI TeIbHOCTH
JIEATEIIbHOCTH. OIIK-1.4. YMeTb BbIOUpATh HHCTPYMEHTHI U
METO/Ibl MATEMAaTUYECKOT0 aHaIn3a ’
MOJICTTUPOBAHUS JJISl UCCIIEIOBAHUS U
pelieHust MpaKTUYECKUX 3a/1a4y
OIIK-1.5. Bnaners UHCTpyMEHTaMU U
METO/IaMH MaTeMaTHYECKOTO aHaIN3a U
MOJIETTHPOBaHUS B MPOPECCHOHATHHON
NEeATeTbHOCTH
OIIK-1.6. BnageTs HaBBIKAMU
WCTIOIB30BaHUSI MIPUKIIATHBIX KOMITBIOTEPHBIX
IporpaMmm Ipu MOJAETUPOBAHUU OOHEKTOB U
CHCTEM YTPaBIICHUS
Cnocoben OIIK-11. OIIK-11.1. YMeTh BBINOJIHATH SKCIIEPUMEHTHI

10 3aJJaHHBIM METOAUKAM C HCITOJIb30BaHUEM
COBPEMEHHOTO MCCJIEI0BATEIHCKOTO
00opyi0BaHus U MpUOOPOB

OIIK-11.2. YMeTb BBINIOIHATE aHAIIN3
TOJTYYEHHBIX SKCTIEPUMEHTAIIbHBIX JIAHHBIX C
LEJIbIO BBISIBIICHUSI 3aKOHOMEPHOCTEN U
B3aMMOCBS3EH MEX Ty TTapaMeTpamMu
00BEKTOB MCCIICAOBAHUS

OIIK-11.3. Bnametp MaTeMaTHYEeCKUMHU U
YHCIIEHHBIMHA METOJIaMU 00pabOTKH
pe3yIbTAaTOB IKCIIEPUMEHTOB
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O0bEM 1 BUABI 3aHATHH MO JUCIHUIIINHE

OO6mast TpyAOoEMKOCTh Y4YEOHOW IUCUMIUIMHBI COCTaBisieT 4 3au€THBIX
enuHuIbl, 144 ak.4.

CamocrositenbHast pabora crygeHta (CPC) Bxiarowaer mpopaboOTKy
MaTepHaJioB JIEKIIMM, MOATOTOBKY K JIAOOPATOPHBIM M MPAKTUYECKUM 3aHSATHUSM,
TEKYILEMY KOHTPOJIIO, BHIITOJIHEHHE UHIUBUAYaJIbHOIO 33JJaHUsA, CAMOCTOSITENBHOE
W3y4YEHUE MaTepHalla ¥ OJATOTOBKY K 3K3aMEHY.

[Ipyn opraHu3anuu BHEAyJIUTOPHOM CAMOCTOSTEIBHOW PabOTHI MO AaHHOU
JTUCIUIUIMHE UCTONB3YIOTCA (POPMBI U pactipeneneHue oromkera Bpemenn Ha CPC
JUTsT O9HOM (pOpMBI OOyUEHHS B COOTBETCTBUHM C TAOJIHIICH 2.

Ta6nuna 2 — Pacnpenenenue 6roxera BpeMenn Ha CPC

AK.4. 110
Bun yuebHoit paboTbl Bcero ak.u. ceMecTpam
3
AynuTtopHas padoTa, B TOM YHCIE: 90 90
Jlexmmm (JI) 36 36
[TpakTnueckue 3anstus (113) 18 18
JlaboparopHbie paboTsl (JIP) 36 36
KypcoBas paboTa/KypcoBOi MpOEKT - -
CamocrosrenpHas padora cryaeHtoB (CPC), B Tom 54 54
quce:
IToaroroBka K JIEKIIASAM 8 8
[ToaroToBka K 1a00paTopHbIM paboTam 28 28
[ToaroToBKa K MpaKTUYECKUM 3aHSTHIM / CEMHHApaM 8 8
BrlinosiHeHue KypcoBoid paboThl / mpoeKTa - -
PacuetHo-rpaduueckas padora (PI'P) - -
Pedepar (MHauBHIyaTHHOE 3a/1aHKE) 4 4
JlomaiHee 3a/1aHue - -
[ToaroToBKa K KOHTPOJIBHOM paboTe 4 4
[ToaroToBKa K KOJIJIOKBUYMY - -
Ananutndeckuii ”HQOpMaIMOHHBIN TOUCK - -
Pabota B 6ubnmorexe -
[TonroroBka K 9K3aMEHY 2 2
[TpomexyTouHast arrecTanus —k3ameH (D) € 3
OO611ast TPYZA0EMKOCTh AUCHHUIIMHBI
aK.4d. 144 144
3.e. 4 4




5 ConeprkaHue TUCIUILIMHBI

C 1enpl0 OCBOEHHS KOMIIETEHLIMM, IPUBEACHHOM B 1.3 AMCUUILIMHA
«MopenupoBaHue NPOIECCOB U CUCTEM» pa30UTa Ha 5 TeM:

teMa 1. OCHOBHBIE MOIXOJBI K IIOCTPOECHUIO MAaTEMaTUYECKHUX MOJEIEH
CHUCTEM;

Tema 2. dopmanuzanus U alropuTMHU3aLus mporecca PyHKIMOHUPOBAHUS
CUCTEM,;

teMa 3. MHCTpyMEHTalbHbIE CPEACTBA MOJIETUPOBAHMS,;

Tema 4. TUIIOBBIE MOJIENH |

teMa 5. COBpeMEHHbIE HHTEIJIEKTyaIbHbIE MOJCIIH.

Bunbl 3aHATHH 10 JUCUUIUIMHE W PACIPEACICHUE ayJAUTOPHBIX YacoB AJIs
OYHOH M 3a04HOM (HOPMBI TPUBEAECHBI B TA0IUIIE 3 U 4 COOTBETCTBEHHO. . .



Tabnuua 3 — Buasl 3aHATHIA IO JUCHUTUTMHE W PaclipeieiCHUe ayIUTOPHBIX YacoB (ouHast popma o0yucHuUs)

Ne
/11

HanmeHoBaHUu
c TEMB]]
(pasmena)
ITHCTTUTIIINHEI

ConepxaHue JTeKIIMOHHBIX 3aHSTUI

Tpynoem
KOCThb
aK.4.

Tembl
BaHATHI

MPAKTUYCCKUX

Tpynoemkoct
b B aK.4.

Tema
Ta0OpaTOPHBIX 3aHITUIA

Tpynoemkoct
b B aK.u.

OCHOBHBIC
MOAXOAbI K
MOCTPOEHU
10
MaTeMaTuy
€CKHUX
MoOJIeJIEN
CHCTEM,

OOBEKT MOJICIUPOBAHUS; MOAECTD, €¢
HAa3HAYCHUE W (PYHKIMU; YaCTHBIC
Monenn. Porms Momenm B mporecce
no3Hanus. Lemn w  mpoOiemsr
MoAennpoBaHus cucteM. HarypHsiid
(busnyecknit) W BBEYUCIUTEIHHBIN
SKCIIEPUMEHTHI. [omynarypHoe
MonenupoBanue.  Kiaccudukarus
MozeJIe W BUIBl MOACITUPOBAHUS
Oo6mas cxema pa3paboTKu
MaTeMaTHYECKUX MOJEIEH 00LEKTOB
W CHCTEM YINpaBlEHUSA. OTarlbl
MaTeMaTHYECKOTO MOJICITHPOBAHUS.
CTpyKTypHBIE CXEMBI M METOJBI WX
npeobpazoBanus. Teopema MeiicoHa.
Cuctremubléi cuHTe3. CocTaBiieHUE
MOJIEIH CJIO)KHOTO
TEXHOJIOTMYECKOTO  00BEeKTa  Kak
CIIOKHOW CHCTEMBI Ha  OCHOBE
CHUCTEMHOTO aHaJIi3a ¥ CHHTE3a
COBOKYITHOCTh BXOJTHBIX
BO3/1€IICTBUI CUCTEMY.
COBOKYITHOCTh BO3/ICHCTBUI
BHemHeW cpenbl. COBOKYHMHOCTh
BHYTPCHHHUX IapaMEeTPOB CHUCTEMBL.
CoOBOKYIHOCTH BBIXO/IHBIX
XapaKTEPUCTUK CUCTEMBI. 3aBUCUMBIE
u HE3aBUCHUMBIC TepeMeHHBIE.
Maremarnueckasi MoJienb OOBEKTa.
TunoBbsie MATEMATUYECKUE CXEMBI
Cucremnplii  momxon. IlpwHIwIGI
CHUCTEeMHOTO moaxoxa. (OcHOBHbIE

Ha

Mogenun JIMHENHOI'O
MIPOrpaMMHUPOBAHUS.
OntuMm3anus ~ BBIOOpA
HaIlpaBJICHUI DKCIIOPTA U
HMMITOpTa MPOTYKIUH

BusyansHoe
MOJIETTUPOBAaHUE
JUHAMHUYCCKUX CHUCTEM B
cpene MATLAB-
Simulink




Ne [HaumeHoBaHU Toyoen Tema TpynoeMkocT
/e TEMB] . 124 Tembr npakTuaeckuX/ I py10eMKOCT [1ab0paTOpHbIX 3aHATHI b B aK.4.
ConeprkaHyie JIEKIFIOHHBIX 3aHATHI KOCTb B N
(paznena) k1 BaHATUI b B aK.4.
TUCITUTUINHEI o
STarbl CHUCTEMHOTO TO/IX0/1a.
Cucremonorusi. CHCTEMOTEXHUKA
Qopmanuzanys U aIrOPUTMU3ALMS Mogpenu
mporiecca (hyHKITMOHUPOBAHUS MIPOTHO3HPOBAHUSA
CHUCTEM.
Konnenrtyansaas moaenb. Mopenb
paboueii Harpy3ku. PaBHOMepHBIH
) orcuer BpemeHH. COOBITHITHBIN
dopmanns N
OTCUET BpeMeHM. PeasbHOE Bpewms.
arus "
MogaensHoe  BpeMs.  MamnHHOe
ANTOPUTMHU
BpeMmsl. Bunst MapauIeTbHBIX
3a0us MopenupoBanue
MIPOLIECCOB. Crnucox TEKYIIHNX
MIPOIIECCOB - 8 6 CXEMOTEXHUICCKUX 8
2 COOBITHIA. Crincok Oyaymmx o .
u o o ycrporicts B Logisim
coObrtrii.  CHUCOK — MIpephIBaHH.
(hyHKIHOH
[Inam mpoBeAeHHUS 3KCIEPUMEHTOB.
WUPOBaHUS
. Kanubposka mozenu.
CHUCTEM; . .
CBoiicTBa MaTeMaTHIECKUX MOJeIei
Y TIPUHITUTIBI MX OIIEHKH.
CBoiicTBa MaTeMaTHYECKUX MOJIETIEH.
OrneHka KadyecTBa MaTeMaTHYECKHX
MOJIENEN. O06ecrnieueHue
AJICKBATHOCTHU MOJIEIEH.




HamMeHnoBanu
e TEMBE]]
(paznena)

TACLIATIIIMHEI

ConeprxaHne JCKITMOHHBIX 3aHATHIA

Tpynoem

KOCTb
aK.4.

B

Tembl
3aHATHHI

MPAKTUYCCKUX

TpynoemkocT
b B aK.4.

Tema
Ta0OpaTOPHBIX 3aHITUIA

TpynoeMkocT
b B aK.4.

HNuactpyme
HTaJIbHBIC
CpeJcTBa
MOJIETTPOB
AHUS;

CriocoObl  peanu3anuu  MoJeNei
cUCTeMBbl.  MojenupoBaHUEe  TIpHU
pa3pabotke pacrpenenéHHbIX
aBTOMATH3WPOBAHHBIX C.UCTEM U
WH(POPMAITUOHHBIX CeTEH
WNHcTpyMeHTabHbIE
MOJICTTUPOBAHHUS.
HuckpeTrHo-coObITHITHOE
MOJIETUPOBAHUE.
JTUTHAMHKA areHTHoe
MOJIETTUPOBaHUE. Anmnapat
cucremuoii nunamuku. GPSS, ABM,
[Taker Vensim, VYHuBepcaibHbIC
s3eiku (C, Delphi)

cpencTsa

Cucremuas
5

DOyHKIHOHAIBHOE
MOJIEJIUPOBAHUE
BPWin

B cpene

Twumnosbie
MOJICNH ;

OcHOBBI KOPPEISIIUOHHOTO u
pEerpeccuoHHOTo aHanu3a. JInHeiHbie
u HEJINHEWHBIE perpeccuu.
Peanmuzanus pEerpeccuoHHOTO
aHaIu3a. Peanuzanus
KOPPEJSILIMOHHOTO aHATN3A.
OnTrMHU3aMOHHBIE MOJIEIIH.
TpancropTHast ~ 3agava.  3ajaua
pacriucanus. Ilman mnpousBozcTBa.
Llenesas pynxnus. OrpaHuueHUS.
.Meron Momnre-Kapmno. Crayuaitnas

BequMuuHAa.  basoBas  ciyuwaliHas
BenuuuHa. [lceBnociyyaiiHple yucna.
MynbTUIIIMKATUBHBIN METO/I.
CMemnranHbeIi METOJI. MeTton
CEepeIMHHBIX  KBajaparoB. JlnuHa
OTpe3Ka anepUOJUYHOCTH.
OMIUpUIECKIE TECTHI.

10

I'enepupoBanue
CIIy4yalWHBIX BEJIUYHH C
3aJITaHHBIMH
XapaKTEPUCTUKAMHU.
Mogenn Ha OCHOBE
meroaa Monte-Kapio

Wnenruduxanms
MapaMeTpPoB YEPHOTO SAIIMKA
C TIOMOIIbKO HEHWPOHHBIX
cereii B cpene NEURAL
NETWORK WIZARD




HamMeHnoBanu
e TEMBE]]
(paznena)
TACLIATIIIMHEI

ConeprxaHne JCKITMOHHBIX 3aHATHIA

Tpynoem

KOCTb
aK.4.

B

Tembl
3aHATHHI

MPAKTUYCCKUX

TpynoemkocT
b B aK.4.

Tema

Ta0OpaTOPHBIX 3aHITUIA

TpynoeMkocT
b B aK.4.

TeopeTnyeckue TECThI.
PexyppenTHbie ONTHUMAaJIbHBIE
ANTOPUTMBI (PHITBTPAIIUN CITyHIalHBIX
nporeccoB. Punbtp Kanimana-berocu
CrnyuaiiHble MPOLECCH U METOIBI UX
onucanus. [Tonsarue Gopmupyromiero
¢unpTpa u ero cBoiicta. [loctaHoBKa
u olmee  perieHue 3aa4u
ONTUMAJIBHOU JIMHEHOU
¢unprparim.  Oumetp  Kammana-
Brrocu. CBsi3p HENpephIBHBIX U
JTUCKPETHBIX ITOPUTMOB
bUIbTpaIyH.

CoBpeMeHH
13
WHTEIJIEKT
yaJlbHbIe
MOJIEIH .

Mogenu MaccoBOro o0CITy>KUBaHUS
Bxomsamuit  motok  TpeOGoBaHHIA
JucuuniamHa moCTaHOBKH B OY€peib.
IIpaBumna oGcmy>KuBaHUS
Beixomsiiuii  moTok  JuckpertHo-
COOBITHITHOE MOJIETTUPOBAHHE.
Cucrempl € OAHHMM YCTPOMCTBOM
oOciyxuBaHusa.  MHOroKaHaJbHbIE
CHCTEMBI MacCOBOTO OOCITYKHUBaHHS
Mopnenu, OCHOBaHHBIE HA TEOPUH UTP
OcHoBHble mOHATHS. Urper  6e3
sKcnepuMeHTa. Urpsl ¢ eqUHUYIHBIM

JKCIIEPUMEHTOM Hrpsr c
MHOTOKPaTHBIM 9KCIIEPUMEHTOM.
HeanTaronucruyeckue urpsl. Bekrop
Ilern  JlepeBo  peumieHWd  npu
MPUHATHU PEIIeHHH B  YCJIOBHAX
HEOIPEEIIEHHOCTH

Mopnenu pacrio3HaBaHusi oOpasa U

KJIAaCCH(UKAIMH

CriocoOsl  TIOCTpOEHUS
MOJICTTHPYIOIINX
ITOPUTMOB
MaccoBOTO
00CITyKIBaHHS

CUCTEM

I'paduueckue
mathcad

MOEINA

B




Ne [HamveHoBaH1
1/Tie TEMBI
(paznena)

ITACIIVILINHEI

ConeprxaHne JCKITMOHHBIX 3aHATHIA

Tpynoem

KOCTb
aK.4.

B

Tembl
3aHATHHI

MPAKTUYCCKUX

TpynoemkocT
b B aK.4.

Tema
Ta0OpaTOPHBIX 3aHITUIA

TpynoeMkocT
b B aK.4.

PacnioznaBaHnue. Kpurepuu
pacrno3HaBaHusl. Cratuctuueckue
METOIBI pacrio3HaBaHusA. MeTompl,
MOCTPOCHHBIE Ha OCHOBE
“MOTEHINAIBHBIX byHKIUI”.
Metonst BBIUNCIICHUS OIICHOK
(rojocoBaHus). Mertonpl,
OCHOBaHHbBIE Ha WCYHCIICHUU
BBICKA3bIBaHWH, B YaCTHOCTH Ha
amnmaparte anreOpbl JIOTHKH.

Mogenu Ha OCHOBE HEWPOHOBBIX
ceren

Helipon. MareMaTtudyeckuii HEHpOH
Mak-Kamnnoka — ITutrca. Ilepcentpon
Pozenbnarra. MHorocnolHbIH
MEepCenTpoH. 3ajauu, pelaeMble C
IOMOIIBIO HeUpoceTel.
HesepbanbHOCTB 1 "mIECTOE TYBCTBO"
HelpoceTeil. Meronsl  0OydeHUS
Helpocereid. [loAroToBKa BXOIHBIX
napaMeTpoB. PeKyppeHTHBIE CeTH.

Bcero ayiuTopHbIX 4acoB

36

18

36




Tabnuna 4 — Buasl 3aHATHI 10 JUCHUIUIMHE M pacpeieSICHUE ayIMTOPHBIX YacoB (3aouHasi hopma oOydeHHs)

No [HanmeHoBaHue ‘Tembl Tema Tpya0eMKOCTh
. |[IpynoeMKocTb TpyaoeMKoCTh N
I1/TITeMBI (paznena)CoaepxaHue JEKIMOHHBIX 3aHATUN s Ak [PAKTHIECKHX| "~ " MabOPaTOPHBIX 3aHATUN B aK.4.
TUCITUTIINHEI o 3aHsITHNI o
OOBEeKT MOAETUPOBaHUS;, MOAETD, €€ Mogenu
Ha3HaueHHEe W (YHKUUH; YacTHBIC JMHEHHOTO
mozxenu. Ponp Momenm B mporecce porpaMMup
nosHanus. llemn  w mpoOneMsl OBaHM.
MOJEIINpOBaHusl cucrteM. HaTypHbIi OnTumuzanu
(busnyecknit) W BBHIYUCITUTEITHHBINA o BEIOOpA
SKCIEPUMEHTHI. [Tonynatypaoe HaIpaBJCHUI
MOJIETUPOBAHUE. Knaccudpukanms IKCIOpTa U
MOJENIEd M BHUJBl MOJEIUPOBAHUSA AMIIOpTa
Oo6mas cxema pa3paboTku MPOIYKIIHH
MaTeMaTHYECKUX MOJEIEH 00HEKTOB U
CHUCTEM yIIpaBJICHHUS. JTamnbl
MaTeMaTHIeCKOTO MOCINPOBAHHUSL.
OcHoBHbIE
CTpyKTypHBIE CXEMBI W METOJBI HX
TIOJIXOJTBI K . BusyaneHoe MopenupoBaHue
npeoOpazoBanus. Teopema MeiicoHa.
1 | MOCTPOCHHIO Cucremusbiii  cuHTe3. CocraBienue | 4 4 AMHAMITHECKIX CUCTEM B CPEIC | 4
MaTeMaTHYECKUX ) MATLAB-Simulink

MOJEJIEH CUCTEM,

MOJIENIM CIOKHOI'0 TEXHOJIOTHYECKOTO
00BbEKTa KakK CJIOKHOH CHCTEMBI Ha
OCHOBE CHCTEMHOI'0 aHajlu3a H
CHHTE3a

COBOKYITHOCTBH BXOJIHBIX BO3JICHCTBHUI
Ha CUCTEMY. CoBOKYITHOCTB
BO3JIEUCTBUI BHEIITHEN Cpebl.
COBOKYITHOCTh BHYTPEHHUX
nmapamMeTpoB cucteMbl. COBOKYITHOCTh
BBIXOJHBIX XapaKTEPUCTUK CHUCTEMBI.
3aBHCUMEIC H HE3aBUCHMbIC
MepEeMEHHBIE. MaremaTuueckas
MOJIETE 00BEKTA. Tumossie
MaTeMaTHYECKUE CXEMBI

Cuctemnbli  nonaxon.  IlpuHuumnel




No [HanmeHoBaHue ‘Tembl Tema Tpya0eMKOoCTh
. [IpymoemkocTh TpyaoeMKoCTb N
I1/TITeMBI (paznena)CoaepxaHue JEKIMOHHBIX 3aHATUN s A MPAKTHUECKUX| MabOPaTOPHBIX 3aHATUN B aK.u.
TUCITUTIINHEI o 3aHsITHNI o
cucteMHOro  moaxoma. OCHOBHbBIC
OTallbl CHCTEMHOI'O moaxona.
Cucremornorusi. CHCTEMOTEXHUKA
Bcero ayutopHsIx 4acoB 4 4 4

¢t
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6 ®oHI OLEHOYHBLIX CPeICTB /JIsl NMPOBEIEHUS] TEKYILIero KOHTPOJIS
YCIIEBAEMOCTH M TNPOMEXKYTOYHOW AaTTeCTAMH 10 HTOraM OCBOECHUA
TUCHMILTHHBI

6.1 Kpurepuu onieHMBaHust

B coorBerctBUM ¢ llonmokeHneM O KPEOUTHO-MOIYJBHOW CHCTEME
opraHuzanuu  obpazoBarenbHoro  mpomecca DPI'bBOY  BO  «JloHI' TY»
(https://www.dstu.education/images/structure/license certificate/polog _kred modu
l.pdf) mpu onenuBaHMH CHOPMHUPOBAHHOCTH KOMICTCHIMHA 10 AMCHUILIMHE U
KYpCOBOMY MPOEKTy uctonb3yercs 100-0amipHas mkaia.

[lepeyeHb KOMIIETEHIIMM MO MUCIMIUIMHE M CIOCOOBI OIICHUBAHMS 3HAHUI
MIPUBEJICHBI B Ta0UIIE 5.

Ta6J'II/IHa 5— HepequL KOMHGTGHI_[I/Iﬁ IO AMCHOUIIIIMHC 1 CITOCOOBI OLCHUBAaHUA

3HAHUHN
Kon n Hanvenosanvie Criocoo
Or1eHOYHOE CPEZICTBO
KOMIICTCHLIMN OLICHMBAHUS
K
OIIK1,0IIK11 SK3aMeEH OMIUTCKT KOHTPOIIMPYIOLIMX MaTCPHATIOB JI
3K3aMEHa

Bcero no tekymieit pabote B ceMecTpe CTyJIeHT MokeT Habpath 100 6aios,
B TOM YHCJIE:
- TECTOBBIN KOHTPOJb WJIU BHITIOJHEHUE JIBYX KOHTPOJIBHBIX padboT — Bcero 30

0aJlJIoB;
- 3a BeINonHeHUE pedepara— Bcero 10 6amios;
- nabopaTtopHble paboThl — Bcero 30 6aios;.
- mnpakThueckue pabotsl— Bcero 30 6amios.

DK3aMeH NpPOCTaBIISIETCS aBTOMAaTUYECKH, €CIIU CTYJIEHT HaOpasl B TEUEHUU
cemecTpa He MeHee 60 OaJIOB M OTYMTAICS 32 KKIYI0O KOHTPOJBHYIO TOYKY.
MuHMMallbHOE KOJMYECTBO OalIOB MO KaXXIOMYy U3 BUJOB TEKyIIeW pabOThI
cocrasisieT 60% OT MAaKCUMaJIBHOTO.

DK3aMeH MO0 JUCHUIUIMHE MPOBOJUTCS O pe3ysibTaraM pabOThl B CEMECTPE.
B ciyuae, ecnu noyyeHHasi B ceMecTpe CyMMa OaJlJIoB HE YCTPauBaEeT CTYIEHTA, BO
BpEeMs 3a4eTa CTYJEHT UMEET MPaBO MOBBICUTh UTOTOBYIO OLIEHKY B (popMe YCTHOTO
3a4eTa 10 MPUBEJICHHBIM HI)KE BOTIPOCaM, 3aj1a4aM U Tectam (I.11. 6.4).

[ITkana oueHuBaHUs 3HAHUN IPU NPOBEICHUU IIPOMEKYTOYHOM aTTECTALUU
MpuBe/IcHa B TaOHIE 6.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf

16

Tabmura 6 — [1Ikana onleHUBaHWUA 3HAHUNA

Cymma 6asioB 3a Bce BUIBI OneHka o HallMOHAJILHOW LIKase
Y4eOHOH JIeATeIIbHOCTH 3a4€T/9K3aMeH
0-59 He 3auTeH0/HEYIOBIETBOPUTEIBHO
60-73 3a4TeHO/yJOBJICTBOPUTEIHHO
74-89 3auTeHO0/X0pOIIIO0
90-100 3a4TeHO/OTIIMYHO
6.2 Tembl s pedeparoB (KOHTPOJBHBIX PadoT) — WHIAHBHIAYAJIbHOE
3agaHue

1) Mopnenu u moaenupoBanue. OOBEKT MOICTUPOBAHUS; MOJIC]b, €¢ Ha3HAUYCHHE
1 QYHKINU; YaCTHBIE MOJIeH. Poib MO/ieH B Ipo1iecce mo3HaHMs.

2) llenn u mpoOieMbl MoOAEIMpPOBaHUSA cucTeM. HarTypHblii (busndeckuii) u
BBIYMCIIUTENIbHBIN 3KCIIEpUMEHTHI. [loslyHaTypHOE MOAENMpPOBaHUE.

3) Kunaccudukanus mojenei u Buabl MoaenupoBanus OOIas cxema pa3paboTKu
MaTeMaTHYeCKUX MoJesieldl 0OBEKTOB U CUCTEM YyMpaBieHHUS. DTalbl MAaTEMaTH4YECKOIO
MOJEIIUPOBAHUS.

4) JluHeiHbIC pErpecCHOHHbBIC MOJeIu. HemuHelHHbIe perpecCHOHHBIC MOJICIIH.
Jlunamuueckue cucteMbl. /[MHaMHuUecKHe perpecCUOHHBIE MOJENH, 3a/JlaHHbIE B BUJE
nepeaaTouyHoN (QyHKIIHH.

5) Mopuens B Buzae Guiastpa Kaamana.

6) Mogenb AMHAMHYECKOH crcTeMbl B Bule Pypbe mpencTaBieHus: (MOACIb
CUTHaJIa U 0OBEKTA).

7) OreHka Ka4ecTBa MOJICIIH.

8) YwucieHHbIe METOBI HHTETPUPOBaHUs AU PepeHINATBHBIX YPABHECHH.

9) Meron Diinepa. [TocTpoeHre MOACTH TUHAMUYECKONH CHCTEMBI B BHJIC
muddepeHIMaTbHBIX YPaBHEHUH U pacdeT ee MeTOA0M Diijepa.

10) VpaBHeHUsI BBICIIUX MOPSIKOB. Y TOYHEHHBIH MeTO Ditnepa.

11) Meron Pynre-KytThl. MeTo/1b1 IPOrHO3a U KOPPEKIUH (MTEPALIMOHHBIE METO/IBI).

12) MopenupoBaHHUe CUCTEM C paclpeeICHHBIME MapaMeTpaMu. Y paBHEHHS B
YaCTHBIXIIPOU3BO/IHBIX.

13) TumoBble MaTeMaTH4ecKHue CXeMbl. HemnpepbIBHO-ICTEpPMUHUPOBAHHBIC
mozenu (D-cxemsr). JluckpeTHO-AeTepMUHEpOBaHHbIe Moenu (F-cxemsr).

14) TunoBble MaTemMaTH4YecKHe cxeMbl. JlMCKpeTHO-cToXacTuyeckue momaenu (P-
cxembl). HerpepbiBHO-cTOXacTHYeCKUE MOieNH (Q-CXeMbI).

15) CeteBbie Mmonenu (N-cxembl). KomOuHHpOBaHHBIE MOIENH (A-CXEMBI).

16) TexHOIOrHS UCIOIb30BAHUS KOMIBIOTEPHBIX Mojeneit. Ooras
XapaKTepUCTHKA CTATUYECKOI'O MOJIETHUPOBAHUS.

17) Teneparopbl Ciiy4ailHbIX YHCEL.

18) MopenupoBanue ciiydaiftHOTo coObITHsI. MoJeTrpoBaHUe MOTHON TPYIIIbI
HECOBMECTHBIX COOBITHIA.

19) MonenupoBaHue Cay4aHON BETUYNHBI C 3a1aHHBIM 3aKOHOM
pacnpeznenenus. MoaennpoBaHie HOPMaIbHO PAcTIpEAEIEHHBIX CITyYallHbIX BEJIUYHH.

20) MonenupoBaHue CUCTEMBI CITyYaiHBIX BETMYHH.

21) Pacnpenenenue Ilyaccona. [ToTok ciy4aiiHbix coObITHIA. [ToTOKH €
nocienecTBueM(IIOTOKH JpIIanra).

22) MogaenupoBaHHe CHCTEM MaccOBOTo OOCITyKuBaHUs. MoJenrpoBaHKe
MIPOU3BOJICTBEHHBIX MPOIIECCOB U CHCTEM.

23) OOuIre IPUHIUIIBI TOCTPOCHUS MOJICIUPYIOIIUX aJlTOPUTMOB.
MopennpoBanne MapKOBCKUX CITy4alHBIX IIPOLIECCOB.
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24) SI3bIKM UMHTAIMOHHOTO MOJICTIUPOBaHUS. [ MOPUIHBIC MOICTHPYIOIIUE
KoMIUIeKkchl. [InanupoBanrie MalMHHBIX dKCTIEpUMEHTOB. O0paboTKa U aHAIN3
PE3YJIBTATOB MOJICTHPOBAHUSI.

25) Dxkcneprusa. Mcnonp30BaHUE METO/Ia MOJICITUPOBAHMS MIPH pa3padOoTKe
ABTOMATHU3HPOBAHHBIX CHCTEM.

26) Mopenuposanue Ha [I9BM ¢ ucmonb30BaHHEM COBPEMEHHOTO
nporpammuoro obecreuenus: MatLAB. Simulink, GPSS.

27) Mojenu KiacTepu3anun

28) Mozenu JMCKPUMHUHAHTHOTO aHAIN3a

29) Mojenu JUCIIEPCHOHHOIO aHaIHu3a
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6.3 OueHoYHbIE CpeaCTBA

ClIeBAa€MOCTH H KOJIJIOKBUYMOB

(TecTtbl) AJ5

TeKylIero KOHTPOJIs

No Coneprkanue Borpoca Bapuantsl oTBeTa

n/m

Tema 1. OcHOBHBIE TOAXO/IBI K TOCTPOCHUIO MAaTEMATUYECKUX MOJIEJIEH CUCTEM;

1 Onun u3 CaMbIX MOIIHBIX | A) 3KCIIEPTHBIE CUCTEMBI,

UHCTPYMEHTOB IIO3HAHMA, aHaIM3a U | B) KOMIBIOTEPHOE MOIEITHPOBAHHE,;
IIPOCKTUPOBaHMA, KOTOPBIM | B) BBIYMCIUTENbHBIN IKCIEPUMEHT;
pacrosararor CIELIUAJIUCTBHI,
OTBETCTBEHHbIE 3a  pa3paboTKy U
(YHKIIMOHUPOBAHUE CIOXKHBIX CHCTEM:
2 Yro Takoe KOHLENTyaJIbHas MOAEb: A) Teopermyeckoe — IpeJICTaBICHHE O
CUCTEME, €€ BepOaJIbHOE OMKMCAHUE;
b) ommcanue cucrembl MareMaTHYECKUMHU
CHUMBOJIAMU;
B) nepenoxenue maremMaTHyecKod MOJAEIH
Ha S3BIK TMPOTPAMMHPOBAHUS, JTOCTYITHBIH
OBM.
3 Hazosure OJVH u3 ATanoB | A) OlICHKA aJIcKBaTHOCTH;
KOMITbIOTEPHOI'0 MOJEIMPOBAHUS: b) unentuduxanus;
B) cnenudukanus;

4 Yro Takoe BBIUMCIIUTENBHBIN | A) TmpoBeAeHue pacuetoB Ha OBM u

AKCIIEPUMEHT: HOJTyYEeHHE
b) xommbloTepHas mporpamma, crocoOHas
YaCTUYHO 3aMEHUTh JKCHepTa-
CHELMAINCTa;
B) MaTeMaTu4ecKon npe/cTaBIeHNe
peabHOCTH;

5 Kak KJIaccu(puImpyroTes | A) cTaTHUECKUE M TUHAMUYECKHE;
MaTeMaTHYeCKue MoJenu 1o MeTody | b) marepuanbHbie U HHGOPMAIIMOHHBIE,
COCTaBJICHUS YPaBHEHHUI: B) popmanbHble 1 HeOpMaTIbHBIE;

Ne Coneprkanue Bompoca Bapuantsl oTBeTa

n/n

6 BeiOepure naBa MeToja MOCTpoeHUs | A)IKCHEPUMEHTAIbHBIN METO;

MM, xoTopble HCHONB3YIOTCA [UId | B) KOMOMHUPOBAHHBIM METO/T;
ONTHMM3ALMHA CTaTUYECKHX DPEKUMOB | B) aHaIUTHYECKUI METOL;
neicTByromero oObeKTa U pacyera

CUCTEM aBTOMATHYECKOTO

PEryJIUPOBaHMUSL:

7 Kaxkoii OCHOBHOI1 npuHIM | A)QyHKIMOHATIBHOE cooTHoteHue F, f Mmexny
MOJIEJIMPOBAHUS  CJIOKHBIX  CHUCTEM, | KOMIOHEHTaMH, napaMmeTpamMu "
COJepXKALIMX  CTOXACTUYECKHE WM | IEPEMEHHBIMH;

BEPOATHOCTHBIE DJIEMEHTBHI: b) mpuHIMIT CYyNIepIO3UIIHH;
B) pasbirpeiBanue BbIOOpOK 1Mo MeToxy MoHTe-
Kapuo;
8 Moryt nn y pasubix 00bekToB ObITh | 1)  Her.

OJIMHAKOBBIE MOIEIN?

2) Jla, HO TOJNBKO .y KOHCTPYKTHBHBIX
(MCKYCCTBEHHBIX,  CO3JIJaHHBIX JIFOJTEMH )
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No Coneprkanue Bompoca Bapuantsl oTBeTa
/1
00BEKTOB.
3) Ja.
[Ipouecc moO3HAHUA, COCTOSIIMI B 1) IPOEKTUPOBAHKE
9 CO3/IaHUU W MCCJICAOBAHUM MOJICTICH

2)  MomeNIHpOBaHHE

Ha3bIBaACTCA...

3)  musyammzanus

4)  bopmammsanus

Tema 2. dopmanu3anus 1 aaropuTMH3ANKA Iporiecca QyHKIMOHUPOBAHUS CUCTEM;

1 Jist oiHOTO M TOTO Ke 00beKTa MOXKHO | 1) Heckombko Mojereit
CO31aTb. 2)  GecKoHeYHOEe MHOMKECTBO MOJIENei
3) oxmHy Mozens
2 Kak KIaCCUPUIMPYIOTCS | A) cTaTuyecKue U JMHAMUYECKHE;
MaTEMATHYECKHE MOJEIN 110 METOAY | b) marepuanbHbIe U MHGOPMAITMOHHEIE,
COCTaBIICHHS YPaBHEHHI: B) ¢opmaibHble n HehOpMaIbHBIE.
3 Ontumusanus - 510 ... 1) mpouecc cosmanus MozeH
2) (dopMaTbHOE ONMCAHME MPOLECCOB U
SBJICHUI
3)  Meros MO3HAHUS, COCTOSIINI B CO3IaHUH
Y MCCIIEIOBAHUU MOJIETIEN
4)  nabmonenue Momenu
4 ANTOPUTMOM MOXHO CUMTATH: 1) OIIMCAaHUE  PEIICHUS  KBaJAPaTHOIO
1 ypaBHEHUs
2) paciMcaHye YpOKOB B IIIKOJIE
3) TEXHUYECKUH MacropT aBTOMOOMIIS
4) CIMCOK KJacca B JKypHaJie
) Kak Ha3biBaeTcs CBOMCTBO alropuTMa, 1) IUCKPETHOCTh
O3HauaroIee, 4YTo MyTh pelIeHus 3a1aun 2) TOHSATHOCTb
ONpelneneH BIIOJIHE OJHO3HAYHO, Ha 3) ompeneaéHHOCTD
Ar000M I1are He JIOMYyCKAIOTCsl HUKAaKHe 4) pe3yIbTaTUBHOCTH
JIBYCMBICJICHHOCTH ¥ HEJIOMOJIBKH ?
6 Benuuussl, 3HAa4YeHUs KOTOpBIX | 1)  HOCTOSHHBIMHU
MEHSIOTCSI B MPOLECCe HCIOMHEHUs | 2)  KOHCTaHTaMH
ITOPUTMA, Ha3bIBAOTCS: 3) mepeMeHHbIMU
3 4)  TaOIUYHBIMH
7 AnTOpUTM - 3TO 1) IIpaBUJIa BBIOJHEHUS ONPEIEICHHBIX
JEUCTBUN
3 2) OpPUEHTHPOBAHHBIN rpad,
YKa3bIBAIOLIUI MOPSIOK BBINOJIHEHUS] KOMaH/T
3) MOCJIEAOBATEIBHOCTh JICUCTBUH,
KOTOpasi IPUBOJUT K PEIICHUIO 33/1a4H
4) HabOp KOMaH[ JJisi KOMIIbIOTEPA
Ne Coneprxanue Borpoca Bapuantsl oTBeTa
n/n
8 AJITOPUTM Ha3bIBACTCS JTMHEHHBIM, eciii | 1) OH  mpenmnonaraeT  MHOTOKpaTHOE
3 MIOBTOPEHHUE OJHUX U TEX K€ IeHCTBHM
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No Coneprkanue Bompoca Bapuantsl oTBeTa
n/m
2) XOI €ero BBIIOJHEHUS 3aBHCUT OT
VMCTUHHOCTHU TE€X WJIM UHBIX YCIOBHUH
3) ero KOMaH/bl BBIIOIHSIIOTCS B TOPSIKE
CJIEIOBAHMsI IPYT 3a JIPYyroM
4) oH mpeacTaBicH B TAOIMYHOU hopme
9 CBOICTBOM anropuTMa SBISETCS: a) pe3yJbTaTHBHOCTh
1 b) mmxkmMuHOCTH
C) BO3MOXHOCTb U3MEHEHHUS
IOCJIEZI0BATEIbHOCTHU BBINOJIHEHNS] KOMAH/I
d) BO3MOXXHOCTb BBINOJHEHHSI aJrOPUTMa
B 00paTHOM MOPSAKE
10 Anroputm, 3aIMMCaHHbIN Ha | @) HMCIIOJHUTEJIEM AITOPUTMOB
«IOHATHOM»  KoMIbloTepy  sA3bike | f) mporpammoii
IPOTrpaMMHUPOBaHUs, HA3bIBAETCS g) JHCTHHIOM
2 h) mporokonom anropurma
Tema 3. . UHCTpyMEHTaNIbHBIE CPEICTBA MOJIETUPOBAHUS,
1 Cucrema,  wuccienoBaHue  KOTOpou | @) Moaenb
cn}(/bmm CPEACTBOM Ul TONYYCHHA | h) Apanor
uHpopMaMu O JPYrod  CHCTEME;
npez[cpTaBneHHe HGKOT%};OFO peagbHOro ¢) Mozemmposasue
Ipouecca, yCTpOMCTBA I KOHLETILIU Y. d) Ceoicteo
2 ....MOJICTTUPOBaHHE npeanonaraer | a) Mmuranmmonnoe
MOCTPOCHHE MOJIeNn ¢ | b) OBpucTryeckoe
XapaKTepUCTHKAMU, aJIeKBaTHBIMU | C) MHpopmanmoHHoe
OpUrHHAJy, Ha OCHOBE Kakoro-oo ero | d) AnanuTuueckoe
¢uszndeckoro wiM MHGOPMAIIMOHHOTO
HPUHIHIIA.
3 MOJICIIUPOBaHKUE 3aKII0YaeTCsi B | @) AHAJTUTHYECKOE
IOCTPOCHUM MOJIENIM, OCHOBAaHHOW Ha | b) Mmuranmonnoe
ONMCAHUM TIOBENEHUS OOBEKTAa MM | C) DBPUCTHYECKOE
CUCTEMBI 00BEKTOB B Buze | d) DBOMOLHOHHOE
AQHAJTUTUYECKUX BhIpaXKEHUH — PopMyII.
4 Pa3HOBUIHOCTh WHHOBAI[OHHOTO | &) DBpHCTHYECKOE
MOJICIIUPOBAHKS,  3AKIIOYAIOIASCA B | bh) AHaIUTHYECKOE
CTPEMIICHHH 4eJIOBEKa BOCIPOM3BECTH | ¢) JludopMaLOHHOE
TO, YTO OJHAXJbl YK€ IPHUBEIO €ro
CIIy4alHO K yCIIEXY. d) OsomonyonHOe
5 Yto 00BIYHO CTPOUTCS HA TIEPBOM 3Tale | a) IpeaIMeTHasi MOJelb
ucciaeoBaHus 00BbEKTa WM Tpouecca: | 0) onucaTesbHast uH(pOpMaLOHHAas
MOJIEIb +
B) hopMann3oBaHHasi MOJEIb
6 Monenu, npenacraBisitoniie oObEKThl U | a) MaTepUaJIbHbIE

MpOIEeCChl B OOpa3HON WM 3HAKOBOM

6) nHPOpPMALIMOHHBIE +

dbopwme:

B) MaTeMaTUYECKUE
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No Coneprkanue Bompoca Bapuantsl oTBeTa
n/m
7 UYTo U3 NpeaCcTaBICHHOTO OTHOCHUTCA K | a) IMpaBWia TEXHUKH OE30MacHOCTH B
npuMepy MOJIENN NIOBEJICHUS: | KOMIIBIOTEPHOM KJjlacce +
0) YepTEeXKH MKOJIBLHOTO 3/IaHUS
B) IJIaH KJIACCHBIX KOMHAT
8 UYro OTpa’kaer MOJIEJNIb: | @) HEKOTOpbIe CYIIECCTBEHHBIE MPU3HAKU
o0BeKTa
0) CYIIICCTBCHHBIE MIPU3HAKA B
COOTBETCTBUH C LIETbI0 MOJICTHPOBAHUS +
B) BCE CYIIECTBYIOIIUE MPU3HAKH 00BEKTA
9 Ot yero 3aBUCHUT IPU3HAHUE NPU3HAKA | @) OT LIEJIU MOJIEIUPOBAHUS +

o0beKTa CYILLIECTBEHHBIM npu | 0) OT CTOUMOCTH 00BEKTa
IOCTPOCHUM  €ro  MH(OPMALMOHHOM | B) OT pasMepa 00bEKTa
MOJIETIH:
.Tema 4. TunoBsie MOsI€TIH
1 Cxema  mOXXapHOW  CHUTHAJIM3ALMHU | &) CIIOBECHOM MOJEIBIO
ABIAICTCA 1 6)  rpaduueckoii  mH(GOPMALMOHHOM
MOJICJIbIO +
B) TaOJIMYHOHN MOJICIIBIO
2 Perpeccuonnasi mogear» B Buae | A) Y=46,361x-99,881,
JIMHEIHO# (PYHKIHMH COOTBETCTBYET: B) Y=21.845x%-106.07x+ 150 21
b) ¥=3,4306¢"75°%;
I') V=843x*-17,397x%+50,17;

3 Meron — 3TO | @) MOJAXObl, IYTU U CHOCOOBI MOCTAHOBKHU
M pelIeHUs TOW WIM HWHOW 33Jayd B
pa3sIUYHBIX ~ 00JAacTSIX  YeJIOBEUECKOH
HESITEIIbHOCTH +
0) ommcanue OCOOGHHOCTEH  3ajauu
(mpobiieMbl) ¥ YCIOBUHN €€ pelIeHHUs]

B) TpeOOBaHUS K YCJIOBHUSM PEIICHUS TOU
WY UHOMW 3a7a4u
4 Haiitu skctpemym ¢ynkmuu f(X) mpu | a) yciaoBHOM onTuMu3anuu +
BBINOTHCHUH orpanuyeHnii Ri(x) = ai, ¢ | 6) nuneiinoro nporpaMmupoBanus
(X) < bj, HaNIOXKEHHBIX Ha TAPAMETPBI B) 0€3yCIOBHOMN ONTUMHU3ALIUN
yHKIHH — 5TO 3a1a4a I') HEJIMHEWHOT 0 IPOrpaMMHUPOBaHUs
1) TMHAMHUYECKOTO TPOrPaMMHUPOBAHHUS
5 Ecnu pecypc oOpasyer «y3koe MecTo | a) pecypc U30bITOUEH
IPOM3BOJCTBA», TO OTO  O3HAYaeT | O) pecypc MCIOJIb30BAH MOJHOCTHIO +
B) JBOICTBEHHAsl OIIEHKAa pecypca paBHa
HYJIIO
6 Ecnu ueneBas ¢yHKIMS ¥ Bce | a) IMHAMHYECKOTO IPOTpPaMMHUPOBAHUS
OTPaHUYEHUS BBIPAKAIOTCA C MTOMOLIBIO | 0) IMHEHHOTO MPOrPaMMHUPOBAHMSI +
JTUHEHHBIX ypaBHEHUH, TO | B) IEJIOYUCIEHHOTO MPOTPAMMHPOBAHHUS
paccmarpuBaeMas  3axada  ABJIACTCS | T') HEIMHEWHOTO MPOTPAMMUPOBAHUS
3aaveit
7 B MHEWHBIX ~ ONTUMU3ALMOHHBIX | a) HE OOJbIIe IBYX +
MOZIENIAX, PEIIAaeMbIX C MOMOIIBIO | §) paBHO ABYM
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No Coneprkanue Bompoca Bapuantsl oTBeTa
n/m
re€OMETPUUYECKUX IOCTPOCHUH YHCIIO | B) HE MEHbLIE IBYX
MePEMEHHBIX JIOJIKHO OBITh | 1) He 0OJIbIIIE YKCIIa OTPAHHYCHUH +2
1) CKOJIBKO YT'OJIHO
8 Cucrema, cHHTE3UpOBaHHAs MeTonamH | 1) MakcHManbHOE OBICTPOICHCTBHE.
ONTUMAJILHOW JMHEHHOW (uiabTpanuy, | 2) ONTHMAaIbHBIC 3a1achl YCTOMYHBOCTH.
oOecnieunBaeT 3) MUHUMAJIbHYIO BEPOSITHOCTh OLITHOKH.
4) MUHUMAJIbHYIO TUCTIEPCHUIO OIMOKH. +
No Coneprkanue Borpoca Bapuantsl oTBeTa
n/n
9 Yem OIUCBIBAETCA 3anaroniee | 1) OyHKIMEH MIIOTHOCTH BEPOSITHOCTH.
BO3JICHCTBHE B ONTUMAJIbHOU | 2) DHEPreTHUECKUM CIIEKTPOM.
¢unbrpannn Kanmana? 3) Ctpykrypoii hopmupytoriero ¢uiptpa.+
4) llonuHOMOM
Tema 5. CoBpeMeHHbIE HHTEIUIEKTYaJIbHbIE MOJICIIH .
1 Cucrema sIBISI€TCS MHTEIIEKTYyallbHOM, | A) He TpeOyer AeMcTBHII CO CTOPOHBI
eciu 4eJIOBEKA;
b) ob6mamaer 3HaHMAMM M yMeeT
UCIOJIb30BATh UX ISl JOCTHXKEHUS LIETIH;
B) nonyckaet nocreneHHble H3MEHEHMS.
2 Yro Takoe MIPOTOTHIL: | a) UCXOJIHBIN O0BEKT +
0) MOBTOPSIIOLTUICS OOBEKT
B) 00BEKT-3aMEHUTEIIb
3 MatpuyHas urpa — 3To YaCTHBIN Cilydail | a) OJUH W3 UTPOKOB MMEET OECKOHEYHOE
AHTarOHUCTHYECKON UTPHI, IIPYU | YACJIO CTPATErHM.
KOTOPOM  00S3aTEJIBHO  BHINOJHAETCS | 0) 00a Urpoka UMEIOT OECKOHEYHO MHOIO
OJIHO U3 TPEeOOBAHMIA: CTpaTerui.
B) 00a UrpoKa UMEIOT OJTHO U TO K€ YHCIIO
CTPATETHH.
r) 00a UrpoKka MMeT KOHEYHOEe YHCJIO0
CTPATeruil.
4 KakoBbl mnpeunmymiecTsa HelWpoHHBIX | a. [lomaroBoe pemenue 3anay
ceTei? b. [ToMexoycTOHYNBOCTh
c. BpICOKasi TOUHOCTh pEIIeHMI
d. CriocoObHOCTh pemiaTh BEIYUCIUTENBHBIC
3a/1a4u
5 Kak Ha3bIBACTCS 0COOBII TUM | A) HOMOrpaMmma;
arrmpoKCruMaIiuu, npu KOTOpOM B) MHTEpHOJLINS,
(byHKIMA ANIPOKCUMUPYETCSt HE MEXKAY | B) sKCTparnosims.
3aJaHHBIMU  3HAUEHUSMH, a  BHE
3a/laHHOr0 MHTEpBaa:
6 B uem cocrour obOyuenue HelipoHHOM | a. B mogOope dhyHKIIMU aKTUBALIUU

cetu?

b. B onpenenennn noTpeOHOTro KOJIMUECTBA
HEWPOHOB

c. B BbiOope nepenaToyHoOl PyHKIUHU
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No Coneprkanue Bompoca Bapuantsl oTBeTa
11/T1
d. B mogbope dyHKkmu cymmaTopa
e. B nogdope BecoBbIX KO (HULIUEHTOB
No Coneprkanue Borpoca Bapuantsl oTBeTa
n/m
7 Kakyro u3 nepeuncnennsix 3agau MHC | a. Pacno3naBanue
HE MOKET PEUIUTh? b. Knaccudukanus
c. MuTepnonsuus
d. Anmpokcumanus
e. Acconuanus
f. CxaTue TaHHBIX
g. Beruucienue
8 Ha Brixone kakoro nsinementa HWMHC | a. Cymmaropa
MOJTy4aeTcs B3BelIEHHas: cymMMa? b. MckyccTBEeHHOTO HEHpOHA
c. AKTuBaropa
d. Cunarnca
e. [lepcentpona
9 Kakue METO/IbI ontumuzanuu | a. Monre-Kapio
ABISIIOTCSL Hanbosee 3¢ dekTuBHBIMU B | b. I'pagneHTHBICT
ciryvae HEINPEPBIBHOU HeneBon | c. JIuckpeTHsie
ynxun? d. 'aycca-3eiinens e. HeroToHa

6.4 Bonipochl il NOATOTOBKH K IK3aMeHY

1. Yto Takoe Cucrema u 311eMeHTHI cucTeMbl. [lonstue momenn. Lenu
MOJICJIUPOBAHUS.

2. Hazosure [logxomapl k uccienoBanuto cucteM. Ctaaun pa3paboTKH MOJICIICH.

3. IlpuBenute Knaccuduxamnuro moaeneii. ®usndeckre U MaTeMaTHUECKHE
MOJIEIH.
4. Yto Takoe MaremaTtudeckas Mmojiesib. OCHOBHBIE 3TaIbl HOCTPOEHUS
MaTeMaTtuyeckor mozaenu. TpeboBaHUs K MAaTEMaTHUYECKOM MOJIENH. Y paBHEHUE
<BXOJI-BBIXOI~>.
5. Uro Takoe YpaBHeHue cocTosiHUA. OOIIeCUCTEMHbIE U KOHCTPYKTHUBHBIE
MOJIeH. DTamnbl MOCTPOSHUSI MOAETU (QYHKIIMOHUPOBAHUS CUCTEMBI.

6. Uto Takoe J[MCKpeTHO- AETEpPMUHUPOBAHHBIE MOJIeTH. ABTOMAThl MuUiu u

Mypa.

7. Yto takoe Teopust maccoBoro oociyxuanusi. CirydailHblIi rporecc.

8. Uto Takoe MapkoBckuii ciyuaitHbiii mponecc. [10Tok coObITHiA.

9. Yro coboit mpencrapiser YpaBuenue Koamoroposa fijist BEposiTHOCTEH
COCTOSIHUM. PUHAIBHBIE BEPOSITHOCTUA COCTOSIHUU.

10. Hazowute 3agaun Teopuu maccoBoro oociyxuBanus. Knaccudukanus
CUCTEM MacCOBOT'0 OOCITYKUBAHMS.
11. Kakue sTo MaTeMaTruiecKkrue MOJIeU MIPOCTEHIITNX CUCTEM MacCOBOTO
00CITyKUBaHUS
12. Yto takoe OqnokananbHas U N - kaHainsHast CMO ¢ oTka3zaMu.
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Xapakrepuctuku 3¢ dpexruBHoct CMO

13. Onumure Cetu Iletpu. CtpykTypa u npaBuia BelronHeHus ceteit [lerpu.
14. Onumure O60061IeHHBIE MOACIH (A-CXEMBI).

15. Yro takoe CTpyKTypa arperaTUBHOM CUCTEMBI, 0COOCHHOCTH
(YHKIIMOHUPOBAHMSL.

16. Yto Takoe Popmanuzanus 1 aJropuTMu3anus HHOOPMAIMOHHBIX MPOILIECCOB.
17. YUto Takoe AATOpUTMHU3ALNS MOJEIEH.

18. Yto Takoe AnmapaTHbIi, TAOIUYHBIN U aJTOPUTMUYECKUHN CIOCO0 MOTydeHUs
MOCJIEOBATEIBHOCTEN CITyYalHbIX YMCET .

19. Yto Takoe ANTrOpuUTMBI MOIYYECHUS MTOCIEA0BATEIbHOCTEN CITydaliHbIX YHCET.
MeTton cepeAMHHBIX KBaJpaToB,

20. Yto Takoe KoHrpy»HTHBIE MpOLIETyphl T€HEPALIUU TTOTYYEHUS
IIOCJIEIOBATEIBbHOCTEN CITyYalHbIX YHCEI.

21. Yto Takoe MybTUIUTMKATUBHBINA U CMEIIAHHBIA METO/IbI TTOJTyYCHUS
IIOCJIEIOBATEIBHOCTEN CITyYalHbIX YHCEI.

22. Yto Takoe MojenupoBaHue CIydyalHbIX COOBITHH.

23. MoaenupoBanne MapKOBCKHUX LIETIEH.

24. Yto Takoe MosenupoBaHue TUCKPETHBIX U CIyYalHbIX BEJIUYHUH.

25. Uto Takoe [IpubnuxeHnbie criocoObl MpeoOpa3oBaHusl CTyYailHBIX BEINYMH.
VYHuBepcanbHblii crioco0.

26. Uto Takoe [Ipubnmxennbie criocoObl MpeoOpa3oBaHusl CTyYailHBIX BEIUYMH.
He ynuBepcaiibHbIi c1oco0.

27. Yto Takoe MoaenupoBaHue CIlydailHbIX, TUCKPETHBIX M HEMIPEPHIBHBIX
BEKTOPOB.

28. Uto Takoe Mmurtanmonnoe moaenupoBanue. iMuTamus yHKIIMOHUPOBAHUS
CTCTEMBI.

29. YUto Takoe MojenrpoBaHre CUCTEM U S3bIKH MPOTPAMMUPOBAHUS.
Knaccudukanus s361K0B MOJIETUPOBAHUSL.

30. YUto takoe M3mepsieMble XapaKTePUCTUKUA MOJIEITUPYEMBIX CUCTEM.
MaremMaTnyeckoe OKHuJaHue, JUCIEPCHsl U CPEAHEE 110 BPEMEHU 3HAYEHUE
BBIXOJHOW XapaKTEPUCTHUKH.

31. Uto Takoe biounbie nepapxuveckue MOAEIN MPOIEcCOB (PYHKIIMOHUPOBAHUS
cucteM. OCOOEHHOCTH peaau3aliy MPOLECCOB C UCMONIb30BaHUEM Q-CXEM.

32. Uto Takoe MeTo bl MIIaHUPOBAHUS IKCIIEpUMEHTa Ha Mozenu. DakTopsl u
peaKIuu.

33. Uto Takoe DyHKIIMS OTKIIMKA.

34. Yto takoe CTparernyeckoe IIaHupOBaHNE MAITMHHBIX SKCIIEPUMEHTOB C
MOJICTISIMH CHCTEM.

35. Uto Takoe TakTuyeckoe MiIaHUPOBAHUE MAIIMHHBIX SKCIIEPUMEHTOB C
MOJEJIIMH CUCTEM

6.5 IlpuMepHas TeMaTHKa KypPCOBbIX padoT
KypcoBbie paboThl HE MPETyCMOTPEHBI.
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7 YueOHo-MeToaMuyeckoe ¥  HUHPOPMAUMOHHOE  olecredeHue
TUCHUTITTHHBI

7.1 Pexomenayemasi JurTeparypa
OcHoBHas JuTepaTypa

1. 1. CoseTos, 5.1. MogenuposaHue cucrem: y4ebHuk / b.51. Coseros, C.A. SkoBieB. 5-enu3.,
crep. M.: Boici. mik., 2009. — 343 c.

2. Kaznes, B.M.BBenienne B aHaim3, CHHTE3 M MOJIeIMpoBaHHe cucteM — M.: MaTep-HeT-
Yuusepcurer nadopMarmonusix rexuosiornii. BUHOM. Jlaboparopus 3uanuii. — 2006. — 244 c.
JlonoJIHUTe/IbHASA JIUTEpaTypa

1. Jbakonos, B. MATLAB 6/6.1/6.5 + Simulink 4/5. OcHOBBI NIPUMEHEHHUS: MOJIHOE
pYKOBOJCTBO noab3oBarens. — M.: Coson-IIpecc, 2002.

7.2 ba3b1 AAHHBIX, 3JIEKTPOHHO-0U0JIHOTEYHbIE CUCTEMBbl,
HH(OPMANMOHHO-CIIPABOYHbIE U MIOMCKOBbIE CUCTEMBbI

1. Hayynas 6ubnuoreka ol ' TY : opunmansusbiii caiit. — AmyeBck. — URL:
library.dstu.education. — TekcT : 371eKTpOHHBIHA.

2. Hayuno-texanueckass 6mbmmorexka BI'TY umm. llyxoBa : odunmanbHbIM
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TekcT : 3MeKTPOHHBIH.

3. KoHCynbTaHT cTyneHTa: 3JeKTPOHHO-OMOIMoTeuHas cucteMa. — MoOcCKBa.
— URL.: http://www.studentlibrary.ru/cgi-bin/mb4x. — TekcT : 31eKTpOHHBIH.

4. YHuBepcuTeTCKas OWONMOTEKa OHJIAMH :  3JIEKTPOHHO-OMOIMOTEeUHAs
cucrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Texcr :
BJIEKTPOHHBIH.

5. IPR BOOKS : snexrpoHHO-0MOMMoTeuHas cucremMa. — KpacHOropck. —
URL: http://www.iprbookshop.ru/. — TekcT : 37eKTpOHHBIH.



https://yandex.ru/search/?text=1.%091.+Советов%2C+Б.Я.+Моделирование+систем%3A+учебник+%2F+Б.Я.+Советов%2C+С.А.+Яковлев.+5-е+изд.%2C+стер.+М.%3A+Высш.+шк.%2C+2009.+–+343+с.&lr=24885&clid=2270455&win=633
https://yandex.ru/search/?text=2.+Казиев%2C+В.М.Введение+в+анализ%2C+синтез+и+моделирование+систем+–+М.%3A+Интер-+нет-Университет+информационных+технологий.+БИНОМ.+Лаборатория+знаний.+–+2006.+–+244+с&clid=2270455&banerid=0758004987%3A3471979592165883903%3A65ce098209f09f302a962630&win=633&lr=24885
https://yandex.ru/search/?text=2.+Казиев%2C+В.М.Введение+в+анализ%2C+синтез+и+моделирование+систем+–+М.%3A+Интер-+нет-Университет+информационных+технологий.+БИНОМ.+Лаборатория+знаний.+–+2006.+–+244+с&clid=2270455&banerid=0758004987%3A3471979592165883903%3A65ce098209f09f302a962630&win=633&lr=24885
https://www.mathworks.com/academia/books/matlab-and-simulink-in-mathematics-and-simulation-dyakonov.html
https://www.mathworks.com/academia/books/matlab-and-simulink-in-mathematics-and-simulation-dyakonov.html
http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
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8 MarepuaibHO-TEXHHYECKOe o0ecnevyeHne TUCIUIIINHBI

MarepuanbHo-TexHUUecKass 0a3a oOecrieunBacT MPOBEJACHHE BCEX BUOB
NesATEeILHOCTH B Mpolecce o0yueHusi, cooTBeTcTByeT TpedoBanusim ®I'OC BO.
MarepuanbHO-TEXHUYECKOE 00eCieUeHHEe MPECTaBICHO B Ta0IuIE 7.

Tabnuma 7 — MarepuallbHO-TEXHUUECKOE 00eCTIeUeHUE

HaunmenoBanue 000py/JOBaHHBIX Y4eOHBIX KAOMHETOB

Anpec
(MECTOTOI0KEHHE)
y4eOHbIX
KaOUMHETOB

CriennaabHBIC TTIOMEIICHHS:

Jexyuonnas ayoumopus. (50 nocadounwvix mecm)

Aynutopuu 1T TPOBEICHUS IPAKTHUSCKUX 3aHATHH, JUIS
CaMOCTOSITENIbHOM pabOTHI:

KOMNbIOMEPHbLU Klacc (YueOnas ayoumopus) 0/ nposeodeHus
J1a60paAMOPHBIX, NPAKMUYECKUX 3AHAMUL, 2PYNNOBbIX U
UHOUBUOYATILHBIX KOHCYIbMAYULL, OP2AHUZAYUU CAMOCIMOAMENbHOU
pabomul, 8 MOM YucC/le, HAYYHO-UCCe008AMeNbCKOL,
0bopydosarnas y4ebHou Mebenblo, KOMNbIOMEPAMU C
Heo2panuyeHHbiM 00Cmynom K cemu Uumepnem, 8k1iouas 00Cmyn K
9bC

Ilepconanvrvie komnwvromepwl Sepron 3200, Int Celeron 420,
npunmep LBP2900, nokanvuas cems ¢ gvixooom 6 Internet

aya. 220 xopr. 1

ayn. 206 xopr. 1
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Jluct cornacosanust PIT/]

Pazpaboran

1011, Kadeapbl aBTOMATH3MPOBAHHOTO

VIPaBIeHUS! U MHHOBALIMOHHBIX TEXHOIOTHH

(10 KHOCTS)

(JTOJAKHOCTS)

(J10KHOCTD)

H.o. 3aBenyrouero kadeapoit
ABTOMATH3UPOBAHHOTO YIIPABICHHUS U
MHHOBALIMOHHBIX TEXHOJIOTHid

[Iporokon Ne 1 3acenanus kadeapsl
aBTOMATH3UPOBAHHOTO YIIPABIEHUS
W UHHOBAILIMOHHBIX TEXHOJIOTHUHI

HauanbHuk yueGHO-MeTOAHYECKOTO LIEHTPa

H.H. [1lukoB
(no,'mnc:,) (P.H.0.)
(nOAMnMeh) (®.H.0.)
(10 111Ch) (D.H.0.)
1
E.B. Moga
(D.H.0.)

1OUTHCH )

or 09.07.2024r.

F

4 /’///OA Kopasenko
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JInct n3MeHeHu U JOIOJIHEHUN

Howmep n3meHnenus1, 1ata BHECEHUS U3MEHECHUS, HOMEP CTpaHUIIbI JIJ11 BHECEHUS
N3MEHEHUM

JIO BHECEHM S UBMEHEHUU:

TIOCJIE BHECEHU I U3SMEHEHU:

OcHoBaHUeE:

IToanuce nuila, OTBETCTBEHHOTO 32 BHECEHHE M3MCHEHUN




