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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa
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2 AHHOTAIIUA AMCHUITJINHBI

«MOAEJIUPOBAHUE TEXHUYECKUX CUCTEM»

PaccmarpuBaroTcsi HOHATHUS U IPUHIIMITBI TEOPUX MOACIUPOBAHUS PA3TUUHBIX
TEXHUYECKUX OOBEKTOB U CUCTEM, BOMPOCHI TOCTPOCHUS JIMHEHHBIX, HEIMHEHHBIX,
JTUCKPETHBIX Mojiesiel. M3maratoTcss OCHOBHBIE aCTIEKThI, 00JIaCTh U YCIOBUSI PUMeE-
HEHUSI UMUTAILIMOHHOTO MOJICIMPOBAHUS, ATAlbl CO3JaHNUSI UMUTAIIMOHHON MOJIEIH,
KpUTEPHUH OLICHKH aJIekBaTHOCTU Mozen. Ocoboe BHUMAaHKE yACISIETCS PUoOpeTe-
HUIO NPAKTUYECKUX HABBIKOB MOCTPOCHUSA MAaTEMAaTHUECKUX MOAEIEH TEXHUUECKUX

CUCTCM U OCBOCHHIO COBPEMCHHBLIX ITPOIPaAMMHBIX CPCACTB AJIA MOACIUPOBAHUS].

SUBJECT SUMMARY

«MODELING TECHNICAL SYSTEMS»

The concepts and principles of the theory of modeling various technical ob-
jects and systems, the construction of linear, nonlinear, discrete models are con-
sidered. Outlines the main aspects, scope and conditions of application of simula-
tion modeling, the stages of creating a simulation model, criteria for assessing the
adequacy of the model. Particular attention is paid to the acquisition of practical
skills to build mathematical models of technical systems and the mastering of mod-

ern software tools for modeling.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenbto u3yuyeHUs AUCHMILIMHBI SBIISIETCS MOJYYEHHE TEOPETUYECKUX 3HAHUU O
BUJIaX W IIPOIIEccaxX COCTABICHUS MOJIEJIEH, ATanax MoJIeIMPOBaHMs, TpeOOBaHUAX K
MOJIEJISIM U MTPAKTUUECKUX HABBIKOB 10 CO3/IaHUI0 UMUTAIMOHHBIX MOJEJEN C MPHU-

BJICYCHUCM PA3JIMYHBIX COBPCMCHHBIX IIPOIrpaMMHBIX ITAKCTOB.

2. 3amauaMy U3y4YCHUS JTUCTIUTLTUHBI SBIISTFOTCSI:

-00yueHue crocoOHOCTH K (OPMYTUPOBAHUIO 3a/1a4H UCCIIEI0BaHUs, BBIOOpa METO-
12 ¥ Cpelibl IS TIPOBEICHHS UCCIICIOBAaHUH B 001aCTH MPHOOPOCTPOCHUS;
-A3YyYCHUE TIPUHITUTIOB MMOCTPOCHUS MOJICICH TEXHUYCCKUX CUCTEM;
-(opMHpOBaHUE HABBIKOB COCTABIICHUSI MATEMATUICCKUX MOJICIICH pa3IUIHbIX TPO-
IIECCOB, 00BEKTOB U CHCTEM, YMEHUS BBIJICIISATH 11EJ1b U 33]Ia4U MOACITUPOBAHUS, YIIPO-
IaTh ¥ ONTHMHU3UPOBATH MOJICIIH;

-0CBOCHHE COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB TSI MOACITUPOBAHUS TEXHUIECKUX
CHCTEM U MPUMEHEHNE TEOPETUIECKOTO MaTepraia Ui PeIIeHHsI TPaKTHIECKHUX 3a-
nay;

~COCTABJICHUE OTUETHBIX JOKYMEHTOB IO MIPOBEJACHHBIM UCCIICIOBAHUS U PEKOMEH-
JalusIM MPUMEHEHUsST Pa3pa0OTaHHBIX MOJEJICH IS UCCIICIOBaHUs 00OBEKTOB TIPH-

OOpOCTPOCHMUSI.

3. [lomyyeHne TEOPETUUECKUX 3HAHWUM, BKIIOYAIONIUX KJIACCHU(UKAITUIO MOJCIICH,
TpeOOBaHUH, MPEABIBISIEMBIX K MOCIISIM, STAIlbl MOACIMPOBAHUS, MATEMATUICCKHE

CXCMBI.

4. ®opMupoBaHrue yMeHus (HOpPMYIMPOBATH 3aJa4ul MCCIEIOBAaHUs, BRIOMpATh Me-
TOJ U CpEAyY AJIsSI TPOBEACHHUS UCCIIEIOBAHUM, COCTABIATh MaTEMAaTUUECKUE MOJICIIH
TEXHUYECKHX CHCTEM, BHIOMPATh MPOrPAMMHBIE CPENICTBA ISl peali3aliu MOCTPO-

CHHOM MaTeMaTH4eCKOU MOJICIIN, aHAJTM3UPOBATh PAOOTy MOJIEIH.



5. IlpuoGpeTeHune npakTUUeCKUX HaBBIKOB pa0OThI MO CO3IAHUIO U aHAIU3Y MOieel
B COBPEMEHHBIX MPOTPAMMHBIX CPEACTBAX, POPMUPOBAHUIO OTUETHBIX JOKYMEHTOB
10 TPOBEJCHHBIM HCCIIEOBAHMS U PEKOMEHIAIUSAM MPUMEHEHUsT pa3padOTaHHbIX

MOJIENIeH sl UCCIe0BaHUS 0OBEKTOB MPUOOPOCTPOCHHUS.

3.2 Mecto nucuuniannabl B cTpykrype OITOII

JlucuumuinHa u3y4aeTcs Ha OCHOBE 3HaHUH, TOJTYUYEHHBIX PU OCBOEHUH ITPOTPAMMBbI
OakanaBpuaTa WIH CleIHaTUTETa.

u o0ecreurnBaeT U3yueHUE MOCISAYIONTNX TUCIIUIUIAH:

1. « MeXIUCIUIIMHAPHBIA POEKT ~“Pa3paboTka M UCIIBITAHUS HABUTAIIMOHHBIX CH-

cTeM’»

2. «Pa3pa60TKa N UCTIBITAHWA MHTCTPUPOBAHHBIX HABUTAITUOHHBIX CHUCTCM»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

[K-1 Cnocoben chopMyIupoBaTh 1eNd, ONPEISIUTh 3aa4d, BEIOPATh METOIbI

HCCIIEI0BaHUA B 00J1IaCTH MPUOOPOCTPOEHHUS HA OCHOBE U3YUEHHSI HICTOUHU-
KOB MH(OPMAIINH, UCIIOIH30BaTh PE3YNILTAThl HAyYHO-HCCIIEI0BATEIBCKOM
JEATEIHOCTH M TI0JIb30BaThCsl MPaBaMU Ha OOBEKTH MHTEIJIEKTYaIbHON

COOCTBEHHOCTH

I1IK-1.1 Dopmynupyem yenu, onpeoensiem 3a0ayu, bloupaem memoosbl UCCIe008a-
HUsL 8 0ORACmU NPUOOPOCMPOEHUSL HA OCHOBE U3YYUEHUSL UCHOYHUKOS UHGDOP-
mayuu

CIIK-29 I'oToB pa3pabarbiBaTh METOJMYECKHE M HOPMAaTHUBHBIE JOKYMEHTHI, TEX-

HUYECKYIO JIOKyMEHTALMI0 Ha OOBEKThl MPUOOPOCTPOEHHUS, a TAaKKE OCY-
LIECTBJIATH CHCTEMHBIE MEPONPUATHS 110 peaIn3aluy pa3padoTaHHbIX IIPO-
€KTOB U MpOrpaMM B 00JIaCTH MPUOOPOB U CUCTEM HAaBUTAIIMH

CIIK-29.1 Paspabamvieaem memoouueckue u Hopmamusrvie 0OKYMeHMbL, MeXHUYe-
CKYVI0 OOKYMEHMayuio Ha 00beKmul NpUOOpPOCmMpoerus 8 0oaacmu npubopos
U cucmem Hagueayuu




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 BBenenne 1 0
2 | IIpouecc MonenupoBaHus U pa3pabOTKU MOJIETEH. 3 1
3 | Maremaruueckue CxeMmbl (MaTreMaTH4YeCKHUE MOJICIIHN). 2 5 3
HenpepriBHO-1€TepMUHPOBaHHBIE MOJIENH ([[-CXEMBI).
4 | QuckperHo-nerepMuHupoBanHbie Moaenu (F-cxemsr). 2 4
5 | QuckperHo-croxactuueckue mozaenu (P-cxemsr). [lonstue 2 2 2
BEPOSTHOCTHOTO aBTOMATa.
6 | HempepsiBHO-cTOXacTrueckue momenu (Q-cxemsr). Cere- 2 3 2
Bbie Monenu (N-cxembl). KomOuaupoBanuble Moaenu (A-
CXEMBI).
7 IIporpamMmHbie cpeAcTBa AJis UMUTAIMOHHOTO MOEIUPO- 5 7 1 25
BaHUSI.
Hroro, au 17 17 1 37
W3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO01mmast TpyJ0eMKOCTh OCBOCHUSI, a4/3¢ 72/2

4.1.2 Copepxanne

Ne HaumeHnoBanune TeMbl Conep:xanune

n/n AUCHHUIINHBI

1 | Beenenue OcHoBHble noHsTHA. Kitaccudukanus moaenei

2 | Ilpouecc moaenupoBanus U pa3z- | OcHOBHbIE ATanbl MojenupoBaHusd. [lonxonpl K aHamuzy
PabOTKH MOJIEIICH. U cuHTe3y mojnenen. @opmanbHas MOAENb CUCTEMbI. KoH-

LenTyalbHas MOJIENb CUCTEMBL. DTamnbl (hopMaIu3aIiy.

3 | Maremaruueckue cxeMbl (Mare- | 3akoH (yHKIMOHMpPOBaHUS cucTeMbl. IIpocTpaHcTBO Co-
Maruueckue wmozenu). Hempe- | crosnuil. HenpepbiBHO-aeTepMuHMpoBaHHbIe Moaenu (/-
PBIBHO-/1I€TEPMUHUPOBAHHbBIE CXEMbI): OCHOBHBIE COOTHOILIEHHUS, MATEMATUYECKOE OITHU-
Mozenu (Jl-cxemsl). caHHe, IPUMEPBHI.

4 | JIuCKpeTHO-IeTepPMUHUPOBAH- Teopus aBTomaToB. Monenu Muiu u Mypa. Crioco0OsI 3a-
Hble Mozienu (F-cxembl). JaHus aBToMaToB. [Ipumepsr.

5 | AuckpeTHO-cTOXacTU4eCKHE MO- | IIoHsATHE BEpOATHOCTHOrO apromara. MaremMaTudeckoe
nenu (P-cxemsr). [lonsiTue Bepo- | onucanue.

SATHOCTHOT'O aBTOMATa.




No HaumMmeHnoBaHnue TeMbl
n/n JUCHHILIMHEI

Conepxanue

6 | HenpepblBHO-cTOXacTUYECKHE
monenu (Q-cxemsbr). CereBble
monemu (N-cxembr). KoMOuHU-
poBaHHbIE MOJIENH (A-CXEMBI).

CucteMbl MaccoBOro oOCIy>KuBaHMA (TIPEIMET, KJIACCH-
¢dukanms, cTpykrypHas cxema). CereBbie Moaenu (N-cxe-
Mbl): Ceru Ilerpu. KomOunupoBanusie moznenu (A-cxe-
MBI).

7 | IlporpaMMHBIE CpeACTBA A

[Ipumepsl paboThl M CO3IaHUS MOIEJNEH B MaKeTe

MMHUTAIIMOHHOTO  MojenupoBa- | Matlab/Simulink.
HUS.

4.2 IlepedeHb J1a0OpPaTOPHBIX padoT

JlaGopaTtopHbie pabOThI HE PEYCMOTPEHBI.

4.3 llepeyeHb NPAKTHYCCKHUX 3AHATHH

HaumeHoBaHMe MPAKTHYECKUX 3AHATHH KosmnuecTBo ayn. yacos
1. BBenenue B padory Matlab (pabota ¢ MaccuBaMH, IMOCTPOCHUE
rpadukoB, pemenue auddepeHanbHbIX ypaBHEHHUH, 3a/1aua ar-
MIPOKCUMAIIIH)) 1
2. Simulink (uHTepdelic makera, OMOITMOTEKH, OKHA, MOATOTOBKA
M 3aIlyCK MOJEJIM, HAacTPOMKa CBOMCTB Momenu, CBs3b Simulink
u Matlab, Gmoku U3 OCHOBHOW OMONHMTEKH, COBMECTHOE padTa C
Matlab)) 1
3. MonenupoBaHue MEXaHHUYECKOW CHUCTEMBI C OIHOW CTENEHbIO
cB0OOaB! (muddepeHnnanbuble ypaBHEHUS IBI)KEHUS CUCTEMBI) B
Simulink. ®u3nyeckoe MoaenpoBaHue C MpUMEHEHHEM SimScape 3
4. MonenupoBanue apromara Musumi B Simulink 1
5. MonenupoBaHue BBIXOJHOTO CUTHAJIa THPOCKOIA 1
6. Peanuzanus pekyppeHTHOrO MeToJa HaUMEHbBILNX KBaJIpaToB B
Simulink Ha mpuMepe onpeeneHuss HEU3BECHOTO MapaMTepa CUCTe-
MBI 2
7. Pemienne 3ajaun aBTOMaTHYECKOTO PETYJIMPOBAHUS U YIIPABICHUS 2
8. MonenupoBaHue anroputrMa 6ecriar@OopMeHHON HaBUTallMOHHON
CUCTEMBI 4
9. Pa3paboTtka nmonbp3oBarenbckoro nutepdeiica B pepakrope Guide 2
Uroro 17

4.4 KypcoBoe npoeKTHPOBAHUE

KypcoBas pabora (IIpoekT) He IPe1yCMOTPEHBI.




4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

Temsbr /13 cBsi3anbl ¢ pa3zpaboTkoil Mmoaenu o0bekTa B cpene Simulink u monb3oBa-

TEJIBCKOTO UHTEpPeEiica 1l ucClieOBaHUA €ro napamerpoB. [IpumepHbie Ha3BaHUA:
1. UccnenoBanue MOBEAEHUS TPEXCTEIEHHOTO aCTaTUYECKOrO TUPOCKOIIA.
2. MonenupoBaHu€E BBIXOHOI'O CUTHAJIa BOJIOKOHHO-ONTUYECKOTO THPOCKOIA.

Brimonnenue u opopmienne N3 crymeHTaMu OCyIIeCTBISECTCS WHIUBUIYaTbHO.
Otuetr odopmisieTcs MOCIi€ BBHIMOIHEHUS UCCIIEAOBAaHUN U MPEICTABISAETCS MPEro-
JaBaTeNio Ha MpoBepKy. [locie mpoBepku oTyeT MO0 Bo3BpamaeTcs (Ipu HaTHIHH

3aMeuyaHuil) Ha JOpabOTKY, IMOO MOAMUCHIBAETCS K 3aIUTE.
IIpasuna oghopmnenus omuema npaxmuuecxkou pabomol u MJ/[3:

1. OTuer qoMKeH coepKaTh TUTYJIbHBIN JTUCT (B COOTBETCTBUU ¢ puHATHIMU B CI10I -
OTY npasuiiamMmu 0pOpMIIEHUS CTYAEHYECKUX padoT), JIUCT C 3aJaHUEM, TEOpEeTUYe-

CKHC BBIKIIaIKHU, CXEMY MOJCIIN, I‘pa(l)I/IKI/I C IIOSICHCHUEM, CKPHUIITBI, BBIBO/bI.

2. OT4et JOMKEH OBITh BBIMIOJIHEH MEYaTHBIM CIIOCOOOM (C MPUMEHEHUEM TEKCTOBO-
ro penakropa, Hampumep World) Ha omHOM cTOpoHE NucTa 6enoit Oymaru dopmara
A4 gepes monTopa nuHTepBana. LiBet mpudTa 100KeH OBITH YEPHBIM, pa3Mep mpud-
Ta - 12 nT. Pexomengyemsiit Tun mpudTa 1151 OCHOBHOTO TEKCTa oTyeTa - Times New
Roman. ITonyxxupHblit mipudT NPpUMEHSIIOT TOIBKO ISl 3ar0JI0BKOB Pa3/IeNIoB U MOJ-
paszzenoB. Pazmep oTuera 3aBUCHUT OT TEMBI 33JJaHUS 1 00beMa UCCIIEIOBaHUMN, HO HE

MeHee 10 crpanwuil.

3. [IpeacraBnenue nHGopMaIuu 10KHO OBITH €TMHOOOpa3HBIM. PexoMeH1yeTcs nc-
MOJIb30BaHUE YEPHO-OEIbIX PUCYHKOB, Tuarpamm, ¢pororpaduii. Bce Tabnuip (aua-

rpaMMBbl, PUCYHKH) JIOJDKHBI YIIOMHUHATBCS B TEKCTE, HAaIIpuMep, (Tabm. 1) uim «kxak



IIOKa3aHO B Ta6J'II/II_Ie 2», " pacCiiojiararbCsa Cpa3y IOCJIC TCKCTA, IIIC O HCM CKAa3daHO

NEPBbIN pas.

KauecTBo HareyaraHHOTO TEKCTa M 0O(POPMIICHUS UIUTFOCTPALIHA, Ta0JIUII, paceyaToK

IPOrpaMM JOJIKHO YIOBIETBOPSITh TPEOOBAHUIO UX YETKOTO BOCIIPOU3BEICHUS.

[TomHbIE TEKCTHI CKPUNITOB, M300paKEHUS MOJIETIEH, COIepKAINX OOJIBIIIOE KOJTHYe-

CTBO OJIOKOB M MOACUCTEM, JKEJIaTeIbHO MPECTABIATh B MPUIOKEHHUIX K OTYETY.

4.7 JloxkJaan

JIoKJ1a1 HE NPEeyCMOTPEH.

4.8 Keiic

Keiic He mpegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THI

W3yueHne AUCHUILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHON paboTOM CTy/IeH-
TOB C PEKOMEHJOBAHHBIMU MpPENOAAaBaTeIeM JIUTEPATyPHbIMU UCTOUHUKAMU U MH-

dopManmoHHBIMU pecypcamu cetu HTepHer.

CamocrosTenpHas padoTa CTy[eHTa pa3/ie/ieHa Ha ayTUTOPHYIO U BHEAYIUTOP-
HY10. AyIUTOpHasi CaMOCTOsITeNIbHAsl pab0Ta MPOBOJUTCSA HA MPAKTUUECKUX 3aHSITH-
X TOJ KOHTPOJIEM MPENOAABATENSA, Y KOTOPOTO B XOJI€ BBIIIOTHEHHUS 3aJaHUsI MOX-
HO TIOJTyYUTh KOHCYNbTaIMI0. B pamkax BHeayIUTOPHON CaMOCTOSITENbHON paboTh
CTYZIEHTHI YIIIyOJIsiIOT 3HAHUA MO JIEKIIMOHHOMY Marepuaiy, 10AeTIbIBAIOT 3a1aHus,
KOTOpbIE pelliaif Ha MPAKTUUYECKUX 3aHATUAX, pa3padaThIBAIOT ONTUMAJIbHbIE TYTH
pELICHUS] TOCTABICHHBIX 3a/1a4, OPOPMIISIFOT OTUEThI K MPAKTUYECKUM 3aJaHUSIM U

BBITITOJIHAKOT HHAWBUAYAJIbHOC JOMAIIHCC 3a/IaHUC.

10



Texymas CPC IIpumepHas
TPYA0€MKOCTb, a4

Pabota ¢ nekmoHHBIM MaTepuaaoM, ¢ y4eOHOM TuTeparypon 2
Omnepexaroniasi caMoCTOsITeNIbHAsA paboTa (M3yueHUue HOBOTO MaTe-

pHaJia 0 €ero U3JI0KEHUS Ha 3aHATUSAX ) 0
CaMocTosTeNbHOE N3YUEHHUE Pa3/IeIOB TUCIUILIAHBI 0
BrinonHeHne JOMAaNIHUX 33JaHUM, TOMAIIHUX KOHTPOJIBHBIX padoT 6
[ToaroroBka K 1a0OpaTopHBIM padOTaM, K MPAKTHUYECKHUM M CEMH-

HapCKHUM 3aHATHUSIM 2
[TonroroBka Kk KOHTPOIBHBIM pabOTaM, KOJIIOKBUYMam 0
BrinonHenue pacueTHo-rpapuueckux pador 8
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyeHue u npe3eHTaIuss HHOOPMAIIMH 110 33aJIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MYOJIMKAIMI 110 3aIaHHON TeMe 5
Pabora Hax MexXIUCHUIUTMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX [0 3aJaHHOW TeMe, BHIITOJTHEHHE PACcYeTOB, COCTAB-

JICHHE CXeM U MOjielieii, Ha OCHOBE COOPaHHBIX JaHHBIX 10
[ToaroroBka k 3auety, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 4
HUTOI'O CPC 37

11




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 HpsikonoB, Bmamumup IlerpoBuu. Simulink 4 [Texcr] : Cmem. cmopas. / 10
B.I1.IpsixonoB, 2002. -518 c.

2 Hbsxonos, Branumup [Tasnosuu. MATLAB 6/6.1/6.5 + Simulink 4/5. OcHoBbI 10
npumeHenus [Tekcr] : monorpadus / B.IT. [Ipsxonos, 2002. -767 c.

3 HpsixkonoB, Bnagumup [Tasnosuu. Simulink [ Tekct] : camoyunrens / B. I1. JIps- 10
KOHOB, 2015. -781 c.

4 Hbsixonos, Bnagumup Ilerposuu. MATLAB. Ananus, uneHTUGUKAIUS U MO- 20
nenupoBanue cuctem [Tekcr] : Cnen. cmpas. / B.I1.Ipsxonos, B.Kpyros,
2002. -444 c.

5 Mprinbaes, [[xadap Kapumowu. Teopuss THPOCKONMYECKHUX YCTPOHCTB 25
[Texct] : Yueb. mocobue / [1.K. Meiu6aes; JIDTU um.B.U. Yassunosa(Jlenuna),
1989. -75 c.

6 Puskun, Camynn CumonoBud. Teopust rupockonuueckux ycrpoicts [Teker]. 42
Y. 2, 1964. -544, [1] c.

7 Txauenko, AuHa HukomnaeBna. [IpakTukym Mo KOMIBIOTEPHOMY MOJEIHUPOBA- 20

HUIO TexHu4Yeckux cucteM [Tekct] : yueb.-meton. mocobue / A. H. TkaueHko,
2021. -46, [1] c.

8 H206nHu, [xeiimc. Simulink 4. Cexpetsl MactepcTBa [TekcT] : pyKoBOACTBO / 30
Jx. Ip6uHu, T.JI. Xapman; Ilep. ¢ anrm. M.JI. Cumonoga, 2003. -403 c.

JononHutenbHas aureparypa

1 Kapnos, HOpuii I'me6osuu. Teopus aBromaros [Tekcr] : YueO. 11 By30B 10 25
HarpaBieHuio "VHpopmaTHKa U BBIYUCIT. TEXHUKA™ U TI0 CTICIIHATBHOCTH ~’BhI-
YHCJI. MAIIMHBI, KOMIUIEKCHI, CHCTEMbI M CETH HAalpaBJICHUS CIIELHATNCTOB
“Nudopmaruka u Beruuci. texauka” / FO.I.Kapmos, 2002. -206 c.

2 Jloy, ABepuiin M. Umutanmonnoe moaenupoBanue [TekcT| : mepeBoHOE U3- 17
nanue / A.M. Jloy, B.JI. Kensron, 2004. -846 c.
3 MarseeB, Banepuit Baagumuposuyu. OcHOBBI nocTpoeHHs OecruiatdopMeH- 15

HBIX HHEPIHAIbHBIX HABUTAIMOHHBIX cucTeM [ Tekct] : yuel. mocobue is By-
30B 1o Hampasienuto noarotr. 200100 -"TIpudopocrpoenune” / B.B. Marsees,
B.41. Pacnionios ; mox o6m. pen. B.S1. Pacnonosa, 2009. -278 c.

5.2 IlepedeHb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH « UH-

TEPHET», UCITIO0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJITMHBI
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Ne i/ DJIeKTPOHHBIN aapec

1 Joxymenranus no pabote B Matlab/Simulinkhttps://docs.exponenta.ru/

2 Joxymenrarnus no pabore B Matlab/Simulinkhttps://www.mathworks.com/help/matlab/

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=8962
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns aucuuiinabl «MoIeTMpOBaHUE TEXHUYECKUX CUCTEMY MPETyCMOTPEHBI

cienyromue GopMbl MPOMEKYTOUHOM aTTECTAI[MU: 3aYET C OLICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

[To nucuunnuue « MogenupoBaHrE TEXHUUECKUX CUCTEM MPETyCMOTPEHA MPO-
MEXyTOYHAs aTTecTanus B popMme:

- pepeHInPOBAHHOTO 3a4€Ta MO Pe3yJibTaTaM TEKYIIEro KOHTPOJIS.

6.2 OueHouHble MaTepPHAJIbI ISl IPOBEJCHUS TEKYIIEro KOHTPOJIS U IpoMe-

JKYTOYHOM aTTecTAlMH 00y4AOIIUXCH 110 AMCHUIJINHE

Bonpocs! k nudd.3auery

Ne ni/nt Onucanue

1 Kaxkast TexHOMOruss MOAEIMPOBaHUS MOJIYYHIIa ITUPOKOE PACIIPOCTPAHCHHE?

2 Jlnst ycTpaHeHHs] KakoW MOTPEIIHOCTH HEOOX0IMMO BO3BpPA-IIIaTh HA 3TAIl MOCTPO-EHUS
Moneaun?

3 Kakoe npunoxxenne Matlab ucnonbssyet Texnonoruto Drag-and-Drop?

4 Kak Ha3bIBaeTCs ynpoIeHHOE NpeACcTaBlIeHIE PealbHOro 0obeKTa’?

5 Yro Takoe Matemarudeckas cxema? Kakue ObIBalOT BUIBI.

6 Uro u3 cebst mpeCcTaBIseT BEPOSTHOCTHBIN aBTOMAT?

7 Uewm omnnuaercs apromar Mumu ot aBromara Mypa?

8 UYTo Takoe CUCTEMBI MaCCOBOTO OOCITYKUBaHH?

9 OcnoBuble O1oku Simulink. Ocob6eHHOCTH HACTPORKH MOJIEIIH.

10 Kpurepun onieHKH paboOThl MOZIEIH.

11 3aa4r UMUMTAIMOHHOTO MOJIETUPOBAHMSL.

12 Pazpabotka nonbs3oBarensckoro natepdeiica nim uro takoe "GUI-konctpykTop”

13 [TapameTpsl HaCTPOMKN MOZETH.

14 Peanuzamus B3anmopeiictBus matlab u simulink.

15 CrniocoOblI MosTy4eHus: BBIXOAHBIX JaHHBIX Mojenu simulink B mojp30BaTebLCcKoOM UHTEP-
Geiice.

Oo0pa3uwbl 3a1a4 (3axaHNi) 1JI51 KOHTPOJIbHBIX (IPOBEPOYHBIX) PadoOT
Ha xomnokBryMax mpoBOAUTCS 3alldTa NpakTudeckux padot u UJ13.

TeMbI KOIITOKBUYMOM TIpe/ICTaBIEHBI B pa3zaeie ~’Ipaduk TeKyIero KOHTPOIs

yCIIEBAEMOCTH .

[IpuMepHBI CIUCOK BOMPOCOB ISl OATOTOBKH K KOJJTOKBUYMaM:
1. Hacrtpoiika napaMeTpOB MOJICIIU.

2. Yro Takoe BpEMA MOICIIMPOBAHNA.
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o X 2 oW

[TapameTpsl cTangapTHBIX 0710K0B Simulink.

BapuaHTbl 3arpy3ku Ha4aabHbBIX 3HAYEHUM JJI1 MOJICTUPOBAHMS.

broku 115 mocTpoeHus rpaduKoB.

[Tepenaua ganubix U3 Simulink B Matlab.

B dem 3akmrouaercs Mmeron HauMeHbIMX KBajaparoB (MHK).

Kax nmpousBoauTcs oreHka aaekBaTHOCTH padoTel moaenun MHK.

BrnusiHue HavaibHBIX TApaMETPOB, IITYMOBBIX XapaKTEPUCTHUK MPOIIECCa Ha CXO-

AUMOCTD PC3YyJIbTATOB.

. IlosicauThk paboThl aBTOMaTa MuUIu HAa TPUMEPE CUETUYMKA YUCET.
11.
12.
13.
14.
15.
16.
17.

Crnoco6a 3ananus apromatoB B Simulink.

[Tonp3oBarenbckuii nuatepdeiic GUI.

[Tpunuun padorst BUHC.

O06paboTka rmoka3aHui TUPOCKOIIOB.

O6paboTka Mmoka3aHui aKCeIepOMETPOB.

[TapameTpsbl, BXOIAIINE B MOZEIb BRIXOIHOTO CUTHAJIA THPOCKOIIA.

3agada KaTuOPOBKH JIaTUMKa.

Bech KOMIUIEKT KOHTPOTBbHO-U3MEPUTEIHHBIX MAaTEPHUAIIOB JIJIsl TPOBEPKHU cPop-

MUPOBAaHHOCTH KOMITETCHIIMM (MHAMKATOpa KOMIIETCHIIMHM) Pa3MELIEH B 3aKpbITON

4acTH 10 aJIpecy, yKa3aHHOMY B 1I. 5.3

16



6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 MaremaTtnueckue cxembl (Maremaruyeckue mozenu). Hempe-

) PBIBHO-/I€TEPMUHUPOBaHHBIE MOJIeH (/[-cxeMbl).

3 [Ipouiecc moaenupoBanus U pa3pabOTKU MOAeNeH.

4 [TpakTrueckas pabota

5 JHuckperHo-croxactudeckue moaenu (P-cxemsr). [Tonsitue Be- | Ilpaktuueckas padora
POSITHOCTHOI'O aBTOMATa.

6 Maremarnueckue cxeMbl (Maremarnueckue mozenu). Hempe- | KomnokBuym
PBIBHO-/I€TEPMUHUPOBaHHbIE MOJIeNH (/[-cxeMbl).
HuckperHo-croxactuyeckue mozaenu (P-cxemsr). [Tonstue Be-
POSITHOCTHOT'O aBTOMATa.

7 [IporpaMMHBI€ cpencTBa A1 UMUTALIMOHHOTO MOJEIUPOBAHUS.

8

9 [TpakTuueckas pabota

10 [Iponecc MonenupoBaHus 1 pa3padOTKH MOJIEIICH. [TpakTuueckas pabora

11 Marematnueckue cxeMbl (Matematudeckue mogenu). Hempe- | [lpaktudeckas pabota
PBIBHO-/IETEPMUHUPOBaHHBIE MOJIeNH (JI-cXeMbl).

12 Marematnueckue cxeMbl (Maremarnueckue mozenu). Hempe- | Ilpaktuueckas padora
PBIBHO-JIETEPMUHUPOBAHHBIE MozenH (/l-cxembl).
[IporpaMMHBIE cpencTBa AJIE MMUTALMOHHOIO MOJIEIMPOBA-
HUA

13 [IporpammHbIe cpeAcTBa Il UMHUTAlMOHHOTO MOACIUPOBAHUSI.

14 [IpakTruyeckas padora

15 Maremarnueckue cxembl (Matemarnueckue mozaenu). Henpe- | U3/ UAPI'3 / NP3
PBIBHO-/IETEPMUHUPOBaHHBIE MoJIenH ([[-cxeMbl).

16

17 KomnoxBuym

6.4 MeToanka TeKylmero KOHTPoJIf

[To nucuunnune «MoaenupoBaHUE TEXHUYECKUX CUCTEMY IPEAYCMOTPEHA Te-

Kyliasi arrecraums B popme:

- KOHTPOJII IMOCCIACMOCTH Ha JICKIIMOHHBIX U IIPAKTUYCCKUX 3aHATHUAX,

- BBIIIOJIHCHUS ITPAKTHICCKUX 3aHaHHﬁ B TCYUCHUC CCMCCTpa,

- BBINIOJIHEHUA | MHIUBUyanbHOTO qomantHero 3aganus (M13).

MCTO}II/IK& TEKYIIECIr0 KOHTPOJIA HA NMPAKTHYCCKUX 3aHATHUAX BKIIOYACT B

cels:
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- KOHTPOJIb noceriaeMoctu (He MmeHee 80% 3aHATH);

- BBIIIOJIHEHHE U 3alllUTa MPAKTUYECKUX PabOT COIIaCHO KaJlEHJapHOMY I1Jia-
HYy,

- BBITMIOJTHEHHUE U 3alllUTa MHAUBUAYaIbHOTO AoMaiHero 3amganus (M]13).

NuauBuayansHOE JOMAIIHEE 3aJIaHUE CTYJACHT BBIMOJHSIET CAMOCTOSATEIBHO
u 3amuiaet. [lo pe3ynpraram 3aiuThl IPENOAaBaTEIb BEICTABISET OLIEHKY, KOTOpast
3aBUCHUT OT NPABUIIBHOCTH Y TTOJTHOTHI BHIMIOJIHEHUS 33/IaHUS U IOJIyYCHHBIX OTBETOB

Ha 3al1uTC.

Onenka 3a nmpaktuueckue padotsl U /13 BeicTaBsIeTCS 10 YETHIPEXOAITEHOM

IIKAJIE TIO CIEAYIOIIUM KPUTEPHUSIM:
«OTJIMYHO» - pabOTa BBINOIHEHA ITOJHOCTHIO;
«XOpOUIO» - pabOTa BHINOJHEHA YACTUYHO;
«YIIOBJIIETBOPUTEILHOY - B Pa00OTE UMEIOTCS CYIIECTBEHHBIE OIIMOKH;

«HCYIOBJICTBOPUTCIILHO) - pa60Ta HC BBIIIOJIHCHA WJIW BBIIIOJIHCHA HCIIPABUJIb-

HO.

[Iponyck 3aHsATUIA, HE CAAHHBIE B CPOK Ha MPOBEPKY PabOTHI OTPaXKaIOTCs HA

UTOTOBOM OIIEHKE 32 MPAKTUYECKYIO padoTYy:
P=0,8x0,
rae P - utorosas onenka 3a paboty, O - oneHka 1o 4-0anpHoil mKane.

Nrorosas onenka (G) 3a Kypc popMupyeTcst Kak CpeHssl OIEHKA IO Pe3yib-

TaTaM TCKYIICTO KOHTPOJIA:

G = (i, (P))/n

n - CyMMa KOJIM4ecTBa MpakTuueckux padot u NJ13.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

THUA

(KOMYECTBO TOCAT0YHBIX
mect ¢ IIK — B coorBer-
CTBUM C KOHTHHIEHTOM,
paboyee MeCTO TIpernoaana-
TEJIA).

BBIIIIC;

2) Microsoft
Office 2007 w
BEIIIIE

3)
Matlab/Simulink
4)

OOFELIE::Multipl

Jlexuus Jlexumnonnas aymuro- | KomumdectBo mocamounsix | 1) Windows 7 u
pust MECT — B COOTBETCTBUU C | BBILIE;
KOHTHHIEHTOM,  pabouee | 2) Microsoft
MeCTO npenoxasarens, | Office 2007 wu
JIOCKa, TMPOEKTOp, 3KpaH, | BbILIE
HOYTOYK. 3)
Matlab/Simulink
4)
OOFELIE::Multiphysic:
[IpakTyeckue 3aHs- | AyauTopus KomnbroTepHbiit kinacc | 1) Windows 7 u

hysic:

CaMocTosTeNbHas pa-
oora

[Tomemenue g ca-
MOCTOSITENIbHOM pabo-
Ta

OcHaleHo KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MOAKI0YEHU K ceTu «MH-
TepHET» U O0OecreueHueM
JocTyna B JIEKTPOH-
HYIO0 MH(OPMAITIOHHO-
00pa3zoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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