Mporpamma aucumnnuHbl "VIMMTaumoHHoe MogenvposaHue cuctem”; 09.03.03 MNpuknagHas nHpopmaTtuka; cTaplumin npenonasarens, 6/c
Wapwunos P.LL.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

OKOHOMUYECKOe OTAeNeHne

i OF
" ﬂF‘%
2 7
X <
™ T
=T =2
- =
4 '
A ) 7
£
p %
ITIA N

YTBEpMAaD

MepsbiiA 3a E&}“T{ltenb ,ﬂhpﬁ'ﬁj‘
HUM Koy cﬁmnﬂaﬁé*n Ly

20 r.

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
muntaumoHHoe mooenuposanme cuctem b1.B.11B.02.02

HanpasneHue nogrotosku: 09.03.03 - MNpuknagHas nHpopmaTuka
Mpodounb nogrotosku: [prknagHas nHopMaTMKa B SKOHOMUKE
KBanudomkauus BoinyckHuka: 6akanasp

dopma 0byyeHms: o4Hoe

S3bIk 06y4eHWs: pyccKuli

"on Havana obyyeHus no obpasosartenbHol nporpamme: 2019

AsTop(bl): Wapwnnos P.LI.
PeueH3eHT(bl): MaxmyToB N.W.

COINMACOBAHO:
3aBepyowmin(ag) kadenpoii: icasHnH A. T.
lMpoTtokon 3acenaHns kadpegpbl No ot " " 20 .

YyebHo-MeToanyeckas KoMuccusi Boiclei WKonbl 9KOHOMUKK U NpaBa (DKOHOMUYECKOE OTOENEeHNE)
(HabepeXXHOYENHUHCKMA MHCTUTYT (counman)):
Mpotokon 3acenaHns YMK No or" " 20_r.

KTPOHHB H
BEPCHTET

TAHECAAR CHTTEMA Ky

DAE
PeruncrtpaumnoHHbiin Homep 10272244319 BEE YH H

AR 5 AN LM O
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Wapwunos P.LL.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy amucuunnuHel paspabdoTan(a)(n) ctapwmii npenogasatens, 6/c Wapunos P.1U. (Kadenpa
O6U3HEC-UHPOPMATMKN U MATEMATUYECKNX METOLIOB B 9KOHOMMKE, DKoHOMUYeckoe oTaeneHne), RadikSSharipov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-5 CnocobeH NpoBOANTL ONUCAHUE U MaTeMaTUYeckoe MOAENMPOBaHNE NPUKIaaHbIX

NPOLECCOB 1 MHCPOPMALMOHHOMO 0BEeCNeYeHNs PEWEHNS NPUKNAaHbIX 3a4a4

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:

JlonxeH 3HaTb:

- TEOPETUKO-METOL0NOIrMYECKME OCHOBBI MOLENMPOBAHNS;

- METOL M TEXHONOMMIO UMMUTALMOHHOIO MOAENNPOBAHNS;

- MPOLECCHbIA, CUCTEMHO-AMHAMWNYECKNIA N areHTHbIA NOAX04bl B UMUTALUMOHHOM MOLENMPOBAHNN;

- METObl OPraHn3aunn BbIMUCIUTENBHOMO 9KCNEPUMEHTA HA UMUTALMOHHON MOOENN;

- aTanbl peanm3auun NpoekTa MMNTALNOHHOIO NCCNenO0BaHNS;

- OCHOBHble 06/1aCTV MPUMEHEHUS UMUTALLMOHHOIO MOAENNPOBAHNS B MEHEAXKMEHTE, SKOHOMUKE U COLIMONOMUAN.

JonxeH ymeTtb:

- co3pgaBaTb MMUTALMOHHbIE MOaenu ¢ ucnonb3obaHneM cuctemol MATLAB+Simulink;

- KOPPEKTHO BbINONHSATL COOP M aHaNU3 CTaTUCTMYECKUX NoKasaTenein MoAenMpyeMblX NPoLLECCOB;
- onpenenaTb 3agadun v NPOBOAUTL UMUTALMOHHbBIA SKCNEPUMEHT;

- NpoBOONTb CTaTUCTMYECKMIA aHanms u nHTEepnpeTaunio pe3ynbtartoB MUMUTALUMOHHOIO 3KCNnepuMmeHTa onsa Bbl60pa
Hauny4ywero sapmaHTa opraHn3aunn CUCTEMbI;

- NPOBOAUTL Y UHTEPNPETMPOBATL PE3YNbTaThl CLLEHAPHbBIX UCCNENOBAHNA HA UMUTALMOHHOW MOLENN.

JlonxeH Bnanetb:

- MeToLamu chopMmpoBaHus TpeboBaHnin Ha paspaboTky U KOHLENUMN UMATALMOHHON MOAENU 1 NPOBEAEHUS
UMWTaLMOHHOIO UCCNELOBaHWS;

- MeTogamu oopManu3aunmn 1 onucaHns coumanbHO-9KOHOMUYECKNX NPOLLECCOB B UCCNEeNyeMOo CUCTEME HA OCHOBE
npoueccHoro, CUCTeMHO-oUMHaMn4eCckoro, areHTHoro, unn KOM6I/IHI/IpOBaHHOFO noaoxonos;

- MHCTPYMEHTaMn UMUTALUMOHHOIo MOOEeNnnpoBaHNA ONA peweHnsa npakTn4ecknx 3agad B obnactu ynpasneHunsa n
coumanbHO-3KOHOMMYECKOro nccnenosaHu;

- MeToaaMun NpuUHATUA peLLIeHVII7I Ha OCHOBE pe3ynbTaTtoB MMUTAaUMOHHOIo nccnenoBaHnA.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb U FOTOBHOCTb:
anMeHﬂTb pe3ynbtatbl OCBOEHUA OUCUUNNNHDBI B I'IpOCpeCCI/IOHaJ'IbHOVI nesaTefibHOCTU.

2. MecTo AMCUMNINHDBI B CTPYKTYPE OCHOBHOWM NpocdpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIENO
obpasoBaHus

JaHHas y4ebHas aucumnnunHa BkitoyeHa B pasgen "61.B.0B.02.02 OucumnavHel (Mogynm)" 0CHOBHO
npogoeccroHanbHol obpasosatensHoi nporpammel 09.03.03 "MprknanHas uHcopmatrka (MpuknagHas nHopmatuka B
9KOHOMMKE)" 1 OTHOCUTCS K OUCUMMNAMHAM Mo BbiBopy.

OcBauBaeTcs Ha 4 kypce B 7, 8 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eguMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLMxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNAMHLI cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 124 yaca(oB), B TOM Yyucne nekumm - 38 4aca(oB), npakTuyeckune 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 86 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 209 Yaca(os).
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KoHTponb (3a4é€T / ak3aMeH) - 27 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMMUHBIL: 3a4eT B 7 CEMECTPE; 9K3aMeH B 8 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl n yachl
KOHTaKTHOW paboThbl,
Pa3penbl aucuunanHbl / MX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. OnpegnenexHne
1. |[Marematnyecknx mogenen n 7 2 0 2 9
MOLENVMPOBAHNS.
Tema 2. lNpeaMeT MMUTAUNOHHOMO
o [MomenuposaHms. O6uee noHATUE 7 5 0 4 9
" |MMMTaUMOHHOrO MOAENNPOBAHNS
9KOHOMMYECKUX MPOLECCOB.
3. [Tema 3. MocTpoeHne mooenn 7 4 0 6 18
Tema 4. MatemaTtnyeckoe n
4. |AMUTALUNOHHOE MOAEeNpOBaHmne 7 4 0 10 24
coumanbHO- 9KOHOMUYECKNX CUCTEM
Tema 5. IMnTaumoHHoe
MOLENVMPOBaHNE CoUMaNbHO-
5. [skoHOMMYECKMX cnCTEM C 7 6 0 14 30
NCMNoONb30BaHNEM
MATLAB+SIMULINK
Tema 6. MogenuposaHue cnyqamHbIx
6. CODObITUI N BENWYNH 8 4 0 4 14
Tema 7. YnpasneHve MogenbHbIM
7. BPEMEHEM 8 4 0 8 18
Tema 8. Knaccudpmkauus
8. |[MaTeMatnyeckmx Moaenemn 8 2 0 10 24
9KOHOMMYECKUX CUCTEM
Tema 9. lMnaHnpoBaHne MOAENbHbBIX
9 9KCMNepuMeHTOB 8 4 0 14 30
Tema 10. NMocTpoeHne
10.[umMmTaLMOHHBbIX MOOENnen 8 6 0 14 33
9KOHOMUYECKUNX CUCTEM
NToro 38 0 86 209

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. OnpepeneHne matemMaTu4eckKmx Moaenen 1 MoaeNMpPoBaHUs.

Mognenb n MonenvpoBaHue. Kpatkuii nctopudecknin 063op. Oblee NoHATME MoLenu Kak Cy6bekTUBHOTO,
noeanmanpoBaHHOIO OTPaXEHUs peanbHO CyLEeCTBYIoWeR AecTBMTensHOCTU. Knaccudukaums moaenei.
Knaccudprkauus mofenei no cnocobam BonnoweHns: abeTpakTHble (BepbanbHble, 3HaKOBblE, MaTeMaTn4eckume),
matepuanbHble. Knaccudgukaums monenu no cteneHu aberparmposaHnus. Knaccudoukaumst no CTeneHn yCToiuynBoCTy.
Knaccrdprkaumsi no OTHOWEHWIO K BHELWHUM (pakTopam.

Tema 2. Hpe.u.meT UMUTALUOHHOIo MogenupoBaHwus. O6Luee NOHATAE UMUTALLMOHHOIO mMmogennpoBaHus
9KOHOMUYEeCKUX npoueccos.

Onpe,u,eneHme MMNTALUNOHHOIO MOOENNPOBaAHUA. O6nactn NPpUMEeHeHNnsa NMNTAUNOHHOIoO MOoOENTNPOBaAHUA.
I'IpeMMyLueCTBa N HedoCTaTKn MMUTAUMOHHOIoO MooennpoBaHuns, ocobeHHocTU. CTatmyeckne U guHaMmuyeckme
NMMUTALUMNOHHbIE MOOENN. ,D,eTepMI/IHI/IpOBaHHbIe N cToXxactn4eckme MmMMTaunoHHble MoOenn. Hel'lpeprBHbIe n
ONCKPETHbIE NMUTALUMNOHHbIE MOLOENN.

Tewma 3. NMocTpoeHue mopenun

nOCTpOGHI/Ie monenun. 9BM n mMooennpoBsaHue; A3blkn NnporpamMmMmnpoBaHnNA; I'IpeMMyu.LeCTBa A13blKOB UMUTALIMOHHOIO
mMoLoennpoBaHuA; CDaKTOpr, Bnngdwowmne Ha Bbl60p a3blka; MexaHn3M CUCTEMHOro BpPEMEHMN. ViccnenoBaHue cuctem.
XapaKTepI/ICTI/IKI/I n noeegeHmne CUCTeMmbl, KOHCTpYI/IDOBaHVIe mMonoenn; MO,D,eJ'II/IpOBaHI/Ie KOMIMNOHEHTOB; Bbl60p0‘-IHbII7I
mMeTon MOHTe-KapJ'IO. |/|,D,eHTI/Iq.)I/IKaLI,I/I$| 3akoHa pacnpeneneHus. HennHelHble 1 MHOroMepHble 3anadu; 3KCI'IepTHbIe
OUEeHKN.
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Tema 4. Matematuueckoe U MMUTALMOHHOE MOAENMpPOBaHUE COLUaNbHO- 9KOHOMUYECKUX CUCTEM

MaTtematuyeckoe 1 MMUTALVOHHOE MOAENMPOBAHNE LMHAMUKUN COLMANbHO-9KOHOMUYECKNX cucteM. MeTtoq
VUMUTaLMOHHOMO MOLENVPOBAHUS 1 ero ocobeHHocTU. MNpeacTaBneHne CTPYKTYpbl Y AUHAMUKIM MOLENUPYEMON CUCTEMDI
B MUTALMOHHOM MoLenu. BolunMcnnTenbHbI 9KCNEPUMEHT 1 MATEMATNYECKOE MOLENNPOBAHNE B MUKPOSKOHOMUKE.
MaTtematuyeckoe MOLENMPOBaHWE CNpoca B3aMMO3aBUCUMbIX 1 B3aMMOLOMOMHSOWMX ToBapoB. MogenuposaHve
PVCKOB MHBECTULIMOHHbIX MPOEKTOB.

Tema 5. UmutaumoHHoe moaenmposaHue coumnanbHO- 3KOHOMUYECKMX CUCTEM C UCMONb30BaHNEM
MATLAB+SIMULINK

BeeneHve B cuctemy MATLAB+Simulink. TexHonorms uMMTaLmMoHHOr0 MOLENMPOBaHUs B CUCTEME aBTOMaTn3aumum
maTemaTnyeckmx pacdetos MATLAB c nakeTtom pacwupenus Simulink. [NakeT MogenmposaHust AMHaMNYECKUX CUCTEM
Simulink. 9Tan KOHCTPyMpoBaHUs 1 onucaHua Mogenu. ViMmtaumoHHoe MoaenMpoBaHue ¢ NpUMeHeHNeM qyHKLMIA
Simulink, MHCTPYMeHTapuin UMUTaAUMOHHOTO ModenvpoBanus Simulink. AHann3 pesynbTaTtos akcneprumeHTa. PassuTne
KOHLeNUMA: AONONHUTENbHbIE METOObI M cpeacTsa ummtaummn. Moaenn noToKoB B CETEBbLIX CTPYKTYpax.
MHavsuayanbHble CBONCTBA TAroB. 3aMKHyTble CUCTEMbI. S3blK onnucaHms adpdpekTos. [JMHamnka MoaennmpoBaHns.
Otnapka mogeneii. EqmHuua MonenbHoro BpEMeHM 1 ee CB3b C peanbHbiM BpeMeHeM. PazpaboTka MHOrOypOBHEBbIX
CTPYKTYPHbIX MOOENEA.

Tema 6. MopenupoBaHue cnyyanHbiX COObITUIA U BENTUYMH

MognennpoBaHusi npocToro cobuiTus. MonenposaHue NOMHON rpymnbl HECOBMECTHBIX cobbITUiA. MonennposaHue
cnyyarnHbix BenuymH. MogennposaHue OUCKPETHON CryvanHon BennymHbl. MoaennposaHne HenpepbiBHbIX CRyYaiHbIX
Benn4nH. MogenvpoBaHue cnyyarHbiX BENMYMH C nokasaTtenbHblM pacnpeneneHveM. MogennposaHue cryvanHbix
BENYNH C paBHOMEpPHbIM pacnpeneneHveM. MogennposaHme cnyvyaiHbiX BENHUH C HOPManbHbIM pacnpeneneHmem.
MoaenuposaHue cny4aiHbIx BEIMYUH C YCEYEeHHbIM HOpManbHbIM pacnpeneneHmeM. MogennposaHme cnyvanHbix
BENYUNH C NPOM3BONbHBLIM pacnpeneneHnem. MogenvposaHme cnydaliHbiX BENMYMH C 3a4aHHbIMU napameTpamu
cpencteamm Matlab.

Tema 7. YnpaBneHue mogenbHbIM BpeMEHEM

Buabl npencrasneHns BpeMeHn B Mogenu. ViaMmeHeHne BpeMeHn C MOCTOSHHBIM WwaroMm. [poasuxeHne speMeHmn no
0cobbIM cocTosiHUSM. MoenrpoBaHue napannenbHbIX MPOLECCOB. YNpasneHne MoaenbHbIM BpemeHeM B Matlab.
YcTaHoBKa napamMeTpoBs BbIBOAA BbIXOLHbIX CUFHAN0B MOAENNPYEMOi cnuctembl output options (napametpsbl BbiBOAA).
YcTaHoBka napamMeTpos ANarHoCTUPOBaHWS MOLENN.

Tema 8. Knaccuchmkauus matematmyeckmx Mmoaesnein 3KOHOMNYECKUX CUCTEM

OcHoBHble Npaswna MmogenmposaHus. ObLme sKoHOMUYecKe Moaenu. PasHoBULHOCTY MOLENEIA.
MakpoakoHomnueckne Mogenu. Monenw ynpasneHus npegnpustuem. Monenun maccosoro obcnyxmsaHus. Mogenu
ynpaeneHus 3anacamu. [MponssoacTBeHHble Mmogenn. Mogenun Toproenn. @UHaHCOBbIE MOLENN. XapakTepUCTUKN 1
0COBEHHOCTU UX MPUMEHEHUSI.

Tema 9. NMnaHnpoBaHue MoOeNbHbIX 3KCNEPUMEHTOB

Llenn nnaHnmpoBaHus akcnepumeHToB. CTpaternyeckoe nnaHMpoBaHne MMUTALMOHHOIO aKCnepruMeHTa. TakTu4eckoe
nnaHMpoBaHue akcnepumeHTa. BoamoxHocTtn Matlab/Simulink no nnaHuposaHuio n peanusauum MogenbHbIX
aKcnepuMeHToB. Paspabotka nnaHoB aKCnepUMEHTOB. MpoBEAEHNE NMUTALIMOHHBIX SKCTIEPUMEHTOB C UCMONb30BaAHUEM
goalinoBs cLeHapues.

Tema 10. MocTpoeHne UMUTALMOHHBIX MOoAeNen 3KOHOMUYECKUX CUCTEM

ViMnTaumoHHas mMogenb LMKIOB pocTa 1 NageHuin B 9KOHOMUKe (Kprancos). [ocTtaHoBka 3a8a4m Ha MOAENNPOBaHNE.
MocTpoeHune KoHuenTyanbHo Mmogenu. lNoctpoeHne matematmyeckor mogenu. icnonb3osaHve NMUTALMOHHOMO
MOLENMPOBAHWS LN5 MONCKa ONTUMANbHON CTABKM HANoroobnoXeHns Ha npunbbinb. icxooHble fjaHHble ons
napameTpoB, MePEMEHHbIX 1 nokasartenei mogenu. Marematnyeckas cxema mogeny u metog pewerns. Cpencrea
ynpaeneHus akcnepmMeHToM. MNporpamMma ynpasneHms UMUTALMOHHBIM 3KCnepuMeHToM. "TayTnHoobpasHas" Mmonens
oUpMbI (PaBHOBECKE HA KOHKYPEHTHOM PbIHKE).

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoIMNOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAOT 3a8aHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroLWmXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTamu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumm un ocylecTBAeHNs 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHUIA".

PervnctpaumoHHbiii Homep 10272244319 O DAEKTPOHHEBIH
CTpaHmEa5m323. P IBl YHHBEPCHTET
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MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NPOMEXYTOYHOW aTTecTaunm obyyaowwmxcs dpeepanbHoOro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexaeHus Boiclero obpasosaHus "KasaHckuii (NprBonXckuiA) doeiepanbHblil yHUBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJist
NpoBeAeHNs TEKyLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii

yHuBepcutet".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOrO 06pPa30BaTENbLHOIO YY4PEXLEHUS BbICWIEro MPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbli yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce 1 yaaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXxaeHns Bbicwero obpasosaHus "KasaHckuii

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA oBydatomxcs
B cpenepanbHOM rocyapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™ .

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0B6pa30BaTENbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO

06pasosaHus "KasaHckuit (Mpreonxcknit) dpeaepansHblli yHuBepcnuTeT™.

BynbirnHa O.B. iMMTaunoHHoe MoaenmpoBaHue B 3KOHOMUKE W ynpasneHun : yuebHuk / O.B. BynbiruHa, A.A.
EmenbsHoB, H.3. EmMenbsHOBa ; NoA pen. A-pa 9KOH. Hayk, npodd. A.A. EmenbsaHoBa. - M. : UH®PA-M, 2018. - 592 c. -
ISBN 978-5-16-014523-5 - http://znanium.com/bookread2.php?book=988974

Kob6enes H.b. OcHOBbI MMATALMOHHOIO MOLENUPOBAHMS CNOXHBIX 9KOHOMUYECKMX CUCTEM [DNeKTPOHHbI pecypc] / H.B.
Kobenes. - M.: Bysosckuii y4ebHuk, 2015. - 139 c. - http:/znanium.com/catalog.php?bookinfo=514320

NelvknHa H.H. MMuTaumnoHHoe MoaenvpoBaHne SKoHOMMYeCckmx npoleccos: YuebHoe nocobue / H.H. NlbiyknHa. - M.
NHDPA-M, 2012. - 254 c. - ISBN 978-5-16-004675-4 - http://znanium.com/bookread2.php?book=233661

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble

dran KoMneTeHUUN

TeMbl (pa3pernbl) AUCLUNNUHDBI

CemecTtp 7
TeKyLLNI KOHTPO/Tb

1. OnpegneneHue matemMaTtnyeckmx MOLENen n MoOLENMPOBAHNS.
2. MpeamMeT nMMTaUMOHHOrO ModenmpoBaHus. Obluee NoHsATUe
UMWTALNOHHOIO MOAENUPOBAHNS 3KOHOMMUYECKMX MPOLLECCOB.
3. MNMocTtpoeHne mopenm

4. MatemaTnyeckoe 1 MMUTaAUMOHHOE MOOENNPOBaHNE
coumManbHO- 3KOHOMUYECKNX CUCTEM

5. UmutaumoHHoe MooenmpoBaHmne coumanbHO- 3KOHOMUYECKMX
cucteM ¢ ucrnonb3osaHnem MATLAB+SIMULINK

1. OnpeneneHne mateMaTM4eckmx MOLENEN N MOAENMPOBAHNS.
2. MNpeoMeT MUTaALMOHHOIO MoaenupoBaHus. Obuee NnoHATME
UMNTALIMOHHOIO MOAENMPOBAHNSA 9KOHOMMYECKMX NPOLECCOB.
2 |Otyer NK-5 3. MNocTpoeHne monenu

4. MatemaTnyeckoe 1 UMUTaUMoOHHOE MOAEeNMpoBaHe
couunanbHO- 9KOHOMUYECKUX CUCTEM
5. ilMnTaumMoHHoe MoLennpoBaHue coLmanbHO- 3KOHOMUYECKIUX
cucteM ¢ ucrnonb3osaHnem MATLAB+SIMULINK

1. OnpeueneHme mMareMaTuyeckmnx Mogenen n MoL4ennmpoBaHns.

3 |YcTHbIV onpoc MNK-5 2. NpeoMeT NMUTALMOHHOrO MogenmpoBaHus. Obliee NoHsATHE
UMUTaLMNOHHOrO MOAENNPOBAHNS 9KOHOMUYECKUX NPOLIECCOB.

NabopaTopHble

paboThl NK=S

3ayer MK-5

CemecTp 8
| Tekywmit koHTpons)

3AEKTPOHHELBH
Bil VHUBEPCHTET

e VEOOFMA AHATTAMECKAR CrCTEMA KPY
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTbl

1 NabopaTopHble

MK-5

cucrtem

6. MogenuposaHune cry4ainHbix COObITUIA U BENNYUH
7. YnpasneHvne MoaenbHbIM BpEMEHEM
8. Knaccndoukaumsa matematmyecknx Mmogenen 3KOHOMUYECKmX

9. MNMnaHnpoBaHne MoaenbHbIX 9KCNEPMMEHTOB
10. lMoCTpoeHne MMUTALMOHHBIX MOAENEN SKOHOMUYECKNX CUCTEM

OTyer

MNK-5

CncTtem

6. MogenupoaHne cny4aiHbix COObITUIA U BENNYUH
7. YnpaeneHve MoaenbHbIM BPEMEHEM
8. Knaccudukaumsi MaTeMatuyecknx Moaenei 3KOHOMMYECKUX

9. rlﬂaHI/IpOBaHI/Ie MOL€EJIbHbIX 3KCMNEPUMEHTOB
10. HOCTpoeHI/Ie MMUTaALNOHHbBIX MOAENER 3KOHOMUYECKMX CUCTEM

YCTHBI onpoc

MNK-5

cucrtem

6. MogenuposaHve cry4ainHbix COObITUIA U BENNYUH
8. Knaccndoukaumsa matematmyecknx mogenen 3KOHOMUYeCKnX

Sk3aMeH

MNK-5

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHUBaHUA 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 7

TeKyL i KOHTPONb

Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n

pabotbi METO[bl NCMONb30BaHbl (METOAbI MCMONb30BaHbl (METOAbl YaCTUHHO MEeTOAbl MCMONb30BaHbI 1
npaeuwnbHo. MNposiBneHa (B OCHOBHOM MpPaBUbHO. (MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaBunbHo. MposeneHa |MposiBneHa
TeopeTumyeckas TeopeTnyeckas YLOOBNETBOPUTENbHAS  |HEYLOBNETBOPUTENbHAS
noaroToBKa. MOAroTOBKA. TeopeTnyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |Heobxoaumble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.
W YMEHWS NMONHOCTBIO (M yMEHUs B OCHOBHOM  [HeobxonmMble HaBblk  |HeobxoavMble HaBbIKM
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtatr |1 yMeHUst HaCcTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO HE COOTBETCTBYET €€
uensm. Lensim. COOTBETCTBYET €€ Lensim.

uensim.

Ortuer MpooemoHcTpuposaH  |pooemoHcTpuposaH  |[pogoeMoHcTppoBaH  ([1poOaeMoOHCTppOBaH
BbICOKWU YPOBEHb CcpenHuii ypoBeHb YyOOBNETBOPUTENbHbIA  |HEyNOBNETBOPUTENbHBIA| 2
BnafeHus MatepranoMm. [BnafeHns MatepranoMm. [yposeHb BnaaeHuns YPOBEHb BNafeHUs
Vcnonb3oBaHbl VMcnonb3oBaHbl maTepuviasnom. MaTepvasnom.
Hagnexatwme Hagonexaiuue Wcnonb3osaHHble Vcnonb3oBaHHbIe
WCTOYHWKU B HYXKHOM  [MCTOYHMKIM. CTPYKTYpa [MCTOYHUKM, CTPYKTYpa |[MCTOYHUKM, CTPYKTYpa
konnyectee. CTpykTypa |paboTbl 1 paboTbl 1 paboTbl 1
paboTbl u NPUMEHEHHbIE METOAbI [MPUMEHEHHbBIE METOAbLI [MPUMEHEHHbBIE METOAbI
NMPUMEHEHHbIE METOAB! (B OCHOBHOM 4acTU4HO He COOTBETCTBYIOT
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT NOCTaBMEHHbIM
MoCTaBNEHHbIM MOCTaBMEHHbIM MOCTaBNEHHbIM 3ajavam.
3agayam. 3apayam. 3agayam.

PerncTpaumorHblit Homep 10272244319 SAEKTPOHHLIH
CtpaHuua 7 13 23. [ 11 V_H_ITEEEPCHTET
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,EI.CTOHLI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
CemecTp 8
TeKyL i KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl MICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOAbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |8 OCHOBHOM MpPaBuMbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTuyeckas TeopeTmyeckas yoOBNeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMblie HABbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET eé Lensm.
uensm.
Otyer MNMpoaemoHcTpyposaH  [[ponemoHcTpuposaH  |MpoaemMoHcTpuposaH  |[pooeMoHCTpupoBaH
BbICOKWI YPOBEHb cpenHuii ypoBeHb YyOOBNETBOPUTENbHbIA  |HEYyNOBNETBOPUTENbHBIA| 2
BNafeHns MatepranoMm. |BnageHus MaTepuanom. [ypoBeHb BrageHus YpOBEHb BnafeHns
Vcnonb3oBaHbl Vcnonb3oBaHbl maTepuvasnom. MaTepuvasnom.
Hagnexatwue Hagonexaiue Wcnonb3osaHHble Vcnonb3oBaHHbIe
WUCTOYHUKN B HYXXHOM  |UCTOYHMKM. CTPYKTypa [MCTOYHUKW, CTPYKTYpa |MCTOYHMKM, CTPYKTYpa
konuyecTee. CTpykTypa [paboTbl paboTbl paboTbl 1
paboTbl NPUMEHEHHblE MeTOObl [NPUMEHEHHbIe MeToAbl |MPUMEHEHHbIE METOAbI
NPVMEHéHHblE MeTodbl |B OCHOBHOM 4acTU4YHO He COOTBETCTBYIOT
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT nocTaBneHHbIM
nocTaBfEeHHbIM nocTaBNeHHbIM nocTaBNeHHbIM 3apadam.
3apadam. 3apadam. 3apayam.
PerncrtpaumoHHbin Homep 10272244319 SAEKTPOHHLIH
CrpaHuua 8 13 23. Bif YHHBEPCHTET
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Wapwunos P.LL.
dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3

TeMbl. OTBET XOPOLIO
CTPYKTYpUPOBaH.
MpekpacHo ocBoeH
NOHATUMHbIA annapar.
lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb

CTpykTypa oTBETA B
LenoM ageksaTHa Teme.
XopoLo 0cBoOeH
NOHATUMHbIA annapar.
[MpooeMoHcTpmpoBaH
XOPOLWWA YpOBEHb

CTPYKTYPUPOBAH.
[MoHATWIAHBIR annapat
OCBOEH YaCTMYHO.
[MoHMMaHme oTaenbHbIX
NONOXEHUA 13
marepuana no Teme.

OCBOEH
HeyLOBNEeTBOPUTENBHO.
lMoHnMaHue maTepmana
doparmMeHTapHoe unm
oTcyTCTBYeT. HeymeHue
popmynmpoBaTtb CBOU

CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
opMynMpoBaTh CBOU  |OOPMYNMpPOBaTb CBOM  |hOPMYIMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LMCKYCCUOHHbIe LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUSI. MONOXEHMSI.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 7

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 1,2, 3,4,5

Na6opatopHas paboTa 1.

OcHogbl pabotbl B MATLAB/SIMULINK.

3apaxve 1

1. Mpoussennte 3anyck MATLAB. O3HakoMbTeCb C MHTEPGENCOM MPOrpammsl.
2. Mpownseeaute 3anyck Simulink. O3HakOMbTECH C OKHOM
6pay3epa 6nbnuoteku (Simulink Library Browser). BeinonHue B 6pay3epe komangy File - New - Model, cospaiite nyctoe
OKHO 6/10K-AnarpaMmbl MOSENN.
3. Co3pgaiite nepsyto MOAENb B COOTBETCTBMUN C NPUBEAEHHBIMWA UHCTPYKLUSMN.
MNMocTtaHoBKa 3a8ayw.
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MpennonoxmMm, 4To MHTEPECYIOLAs BAC MHGPOPMALIMS MOXET HAaXOANTbCS B MHTEPHETE HA O4HOM 13 AByX caiTos (Canr 1

n Caint 2). O6Hapy>XUB NCKOMYIO MHZDOPMALNIO, Bbl CKAYMBAETE €€ Ha CBOW KOMMBLIOTEP; €CNN MHCPOPMaLIMS UMEETCS Ha
oboux caritax, To B Ka4eCcTBe UCTOYHMKA BbicTynaet Cait 1 (byneM cumtatb, 4TO OH OTAMYAETCS Nyylelh opraHmaaumer
IaHHbIX). Mpeanonoxmm Takxe, 4to B MtoOOM Cryyae Bbl JOMXKHbI COOOWNTb O pe3ynbTaTax noncka CBoemy
pykoBoamTento. Takas cuTyaums ON1CbIBAETCS C MOMOLLLIO AETEPMUHMPOBAHHOrO aBTomata. O6obLeHHyo Moaenb
KOHEYHOro AeTepMUHMPOBaHHOro asTomata B Matlab onuceiBaet 6nok Combinatorial Logic (pasnen Logic and Bit
Operations 6ubnnotekn Simulink). Bnok nMeeT eAMHCTBEHHbI NapaMeTp HacTpoiku - Truth table (Tabnuua nctTUHHOCTHM),
KOTOpbIA NpefcTaBnsieT cobol CNMCOK BO3MOXHbIX 3HAa4YeHWn aBTomarta. [lns paccMaTprBaemoil cutyaumnm 3aHadeHne
napameTtpa

Truth table 6yneT Boirnsagets cnenyowmm obpasom: [001; 011; 101; 101].

CospaHue mogenu

Ncnonb3ys 6nokn Combinatorial Logic, Constant, Display n Mux, cobepute cxemy mogenu. Ytobbl cosnaBaemMas MOLenb
bonee HarnsaoHO OTpaxarna CylwecTBO pacCMaTprBaEMOil 3aa4m, 3aMeHTe MeTKM 6NOKOB BBEAEHHbIMU 0603HAYEHUSMM:
MoceTutenb, Cant 1, Caiit 2. N3ameHute Tabnuuy UCTMHHOCTM Bnoka lMoceTntens B COOTBETCTBUM C NOMMKO €ro
noBefeHVsa Ons pasnnyHblX 3Ha4EHWI BXOOHOrO curHana.

MNpoBeneHne UMUTALMOHHBIX 3KCNEPUMEHTOB

YcTtaHoBuTe 3HadYeHus KoHcTaHT Cant 1 n Cant 2 paBHbIM HYNIO (TO €CTb CYUTAETCS, HTO HU TOT, HW OPYrov y3en He
copepxar Tpebyemoii uHgpopmaumm). 3anycTute MoLenb Ha UCMONHEHME.

Yro Bbl Habnogaete B 6noke Display? Yto o3Havaet aT1a nHgpopmaumst? OTBeTbl 0OPMUTE B OTHET A4N1S1 OTNPABKM
npenogasartento.

NameHuUTe 3Ha4eHns KoHcTaHT 6nokoB Caiit 1 u Cait 2 n nposeauTe 3anyck mogenu. Yto Bbl Habnogaete? Yo
03HavarT nokasaHus 6noka Display? Bnvwwnte B oT4eT.

NabopatopHas paboTta 2

1. Nopabotarite mogenb 6nokom To Workspace (pasnen 6ubnvnoteku Sinks) ons coxpaHeHnst pesynbTaToB
MOLENNPOBaHNA

a) YctaHoBmMTe napameTpbl MogenupoBaHng (MeHto Simulation) - Fixed-step, discrete (no continuous states, Stop time =
1,

Fixed step size = 1).

6) 3anyctute mogenb Ha ncnonHeHue. MNocne ceaHca MoOENNPOBAHUSI OTKPONTE KOMaHaHoe okHO Matlab 1 B komaHgHOM
cTpoke Habepute nMs nepeMeHHoin Simout 1 HaxmnTe Enter. B kayecTee otBeTa Matlab BbiBeeT B OKHO coaepXunmoe
matpuubl Simout.

B) [ns ncknoueHns oybnmpoBaHns pe3ynbTatoB MOAENNPOBAHNS MPU COXPaHEHNN Ux B paboueii obnacTv ycTaHoBUTE
3Ha4eHue Stop time, paBHoe Hynto (MeHto Simulation). Mpoaenarite n. 6). Yto Bbl HabnoaaeTe u novemy? Bnvwnte B
oTyer.

r) MpoBeauTe NMMTAUMOHHbBIE SKCMEPUMEHTbLI C MOAENBIO, COXPaHSS Pe3ynbTaThl BCEX 9KCNEPUMEHTOB B pabouei
obnactu.

Lns yero:

— yCTaHOBUTE MEpPBYIO Napy 3HadyeHun koHcTaHT Cant 1 n Cant 2 B (0,0). BoinonHWTE 9KCNEPUMEHT, OTKPONTE OKHO
pabouei obnacTu 1 ybegutech, YTO pErncTpauns NpoLuia ycrewHo;

— nepeg cnepyowmMm 3anyckoM MOLENN BHECUTE B HEE Creaytolwne n3MeHeHNs:

a) yCTaHOBUTE HOBOE 3HAYEHNE OAHON N3 KOHCTAHT HOBbIM 3HAYEHNEM,

6) 3aMeHnTe UMsi MaTpULbl permcTpaumm Simout Ha Simout1 (B okHe HacTpoek 6noka to Wotkspace);

— N3MEHSIS aHaNIorn4HbIM 00Pa30M 3HAYEHNS KOHCTAHT U UMSI MaTpULbl perucTpaumm (Simout2, Simout3), BbINoNHUTE
OCTaBLIMECS 3KCNEPUMEHTbI.

n) 3anvwute B 0TYET, YTO Bbl HabNOAaeTe B OKHe paboyeit obnacTu.

NabopatopHas pabota 3

3agaHus N03BONSAIOT MCCNEOOoBaTh XapakTepPUCTMKMN CyLWECTBYOWMX MCTOYHNKOB CUrHANOB 1 HAY4YMTbCS KOHCTPYMpPOBaTh
HOBbl€, OCBOMTb CPEACTBa perncTpauun 1 Budyannsauum pesynbtata MogenMpoBaHus, NpaBuibHO BKKOYaTb B MOAENb U
HacTpauBaTb (PyHKLMOHaNbHbIE BNIOKN, KOHCTPYUPOBATb UMUTALLMOHHBIE MOAENU ANS AUHAMUYECKUX CUCTEM,
paunoHanbHO 1CMoNb30BaTh CPEACTBa MX OTNaAKMU 1 Bepudmkaumm, a Takxe 0gopMAATb ANEKTPOHHbIA OTHET MO
nponenaxHHoi paborTe.

MNpennaraetcs BbINONHATL 3a4aHUS B CNeyloweM nopsake:

1. OTKpbITb HOBOE OKHO B cpede Simulink 1 NOMEeCTUTb B HErO MCTOYHUKN

Constant, Step, Ramp, Sine Wave n Random Number.

2. MookniounTb K Kax oMy UCTOYHUKY ocumnnorpad Scope u peructpartop Display.

3. MNpomoaenvpoBatb, Ucnonbays napameTpbl 6n10koB 1 naketa Simulink, 3agaHHble N0 YMONYaHUO, U KOMaHAay
Simulink/Start.

4. MNpoaHannanposaTb OCLMANOrpaMMbl U KOHEYHbIE 3HAYEHUS B perncrparopax.

5. CoxpaHutb Mogenu nog nmeHem Lab2Zad1, creHepnposatb 0T4eT 1 NpenbasuTb npenogasarento. CoxpaHuTb ero
non nmeHem Lab2Rpt1.

KETPOHHBH
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6. K kaxxgomy ocumnnorpady npMcoeamHuTb BCE MCTOYHUKN, N3MEHMB KOMIMYECTBO OKOH B MapameTpax aTux
ocumnnorpados.

7.NpomMooenupoBath 1 OCUUANOrPaMMbl MoKasaTtb nNpenogasaTento, a 3aTeM COXpaHUTb MOJENb Noa nMeHem Lab2Zad?2.
8.Mcnonb3ys MynbTunnekcop aaHHbiX Mux, COeAMHNTL €ro BbIXOA4 CO BXOAAMM OCLMANOrpadooB, NnpeasapuTenbHO 3aaaB
KO/IM4EeCTBO OKOH [Ns1 HMX paBHbIM 1.

9.MpomMoaenvposath 1 OCLUMANOrPaMMbl MokasaTb npenogasaTento, a 3aTeM CoxXpaHuTb Mogenb o umeHem Lab2Zad3.
10.0OTKpPbITb HOBOE OKHO 1 NMOMECTUTb B HErO UCTOYHKK Sine Wave, 6nok domkcrpoBaHHol 3aaepxku Transport Delay na
paszena 6ubnuoteku Continuas v BupTyansHelii rpadgonoctpontens XY Graph.

11.Ha oovH BxoA rpadhonocTpouTenst nofatb CUrHan HeMOCPeACTBEHHO, Ha BTOPOM ? uepes 610K 3a8epXKU.
12./1ameHss BennymHy 3a4epXku, npoaHannanposaTtb NoBeAeHNE (0a30BON TPAEKTOPMM Ha 9KpaHe rpaddonocTponTens.
Mognenb coxpaHuTb Nog umeHeM Lab2Zad4.

13.MocTponTb MoLenb, KOTOpasi COXPaHSIET BbIXOAHbIE AaHHble B paboueli obnacTtu n dhaine, NCnonb3ys Ans 3TUX Lenen
6nokn To Workspace u To File. CoxpaHutb Mogenb non umeHem Lab2Zad5 n npoaHannsmpoBath faHHble B paboyel
obnactu n B chaiine.

14.MocTponTb MOAENN, B KOTOPbLIX UCTOYHMKAMK CUrHanoB sBnatoTcs 6nokm From Workspace n From File, ncnonbays npm
9TOM JaHHble, nonyyeHHble Ha ware 13. Moaenu coxpaHuTtb nog nmeHem Lab2Zad6.

15./cnonb3ys nctouHnk Ramp, ocumnnorpad Scope 1 pasnuyHble oyHKLMOHaNbHbIE 610KM, MOCTPOUTE OCLIMANOMPaMMbI
(rpadomkum) aTmx GoyHKLMIA, MPON3BECTM CpPaBHEHUE 3HaYeHUiA ¢ nomolbto 6nokoB Rational Operator, a Takxe BbINOAHUTb
norunyeckume onepauun ¢ nomollbto 6nokos Logical Operator. Tpebyemble 6noku Haxoaatcs B pazgenax Math n
Continuas. Mogenu coxpaHuTb B chaiine Lab2Zad7.

16.CKOHCTPYVpOBaTh MOLENb ANs MOCTPOEHNS rpadgomka goyHkumm y = (5 + x) 2 — x 3, ucnonb3ays 6nok Fcn. Mogens
COXpaHuTb Noa nmeHem Lab2Zad8.

17.MoBTopuTtb NyHKT 16, ncnonb3ys 6nok MATLAB Fcn, ons doyHkuum y = (5 + sin( x)) 2 — e -3 x . Vims cpaiina ons
mogenu Lab2Zad8.

18.MocTponTb MMUTALMOHHYIO MOAENb A1 AMHAMUYECKOro NpoLecca, On1cbiBaeMoro audpdpepeHumanbHbiM ypaBHEHNEM
BTOporo nopsaaka Ax" + Bx'+ Cx = u (t)

Moaenb coxpaHutb nof nmeHem Lab2Zad9.

19.MposecTn uccnenosarHve mogenu Lab2Zad9, nameHas koasthdpuumeHtsl A, B, C, 3aaasas pasnuyHblie Ha4anbHble
YCNOBUS N MEHSS UCTOYHUKK Bo3aeicTena U (1) . o pesynbTatam nccnenosaHuii creHepmposatb ot4eT Lab2Rpt2.
CpaBHUTb X C aHAIUTUYECKUMMN PELLEHNSAMM.

20.MpoeecTtun nccneposanns mogenu Lab2Zad9, sapasas A, B u C B Buae cyHkumii Bpemenu A(t), B(t) u C(t). Otuer
coxpaHuTtb nog nmeHem Lab2Rpt3, a nonyyeHHyo mogens non nmeHem Lab2Zad10.

21.YBennuneas KonM4ecTBO MHTErpaTtopos B Mofenu Lab2Zad2, oueHnTb xapaktep nony4yaemoro peweHuns x(t).
22.0na mofenun Lab2Zad9 BkNoUNTL OTNALOYHBIA PeXuM 1 anpobrupoBaTh Bce onuum otnagduka Simulink.

23.0popMUTb SNEKTPOHHBI 0TYET MO nabopatopHol paboTe, NCMONb3ys MPOMeXyTo4Hble oTyeThl Lab2Rpt1, Lab2Rpt2 n
Lab3Rpt3

Na6opatopHas paboTa 4

MogenvpoBaHne paboTbl MarasuHa TpebyeTtcs npomoaenpoBaTb paboTy HeboNbWOro MarasauHa, KoTopblli UMeeT OVH
KaccoBblil annapar 1 ogHoro npogasua. /13BecTHbl cneayowme napameTpbl (OyHKUNOHMPOBAHNS MarasunHa:

- MOTOK MOKynaTenen (3asBok), NPUXOASAIWMX B MarasuH 3a nokynkamu, paBHOMEPHbIN;

- IHTepBan BpeMeHun NpubbiTsa nokynaTenen konebnetcs B npegenax ot 8,7 MUHyTbl 40 10,3 MVH. BKIOYMTENBHO, UK
9,57 0,8 MUH;

- BpeMsi npebbiBaHWs nokynaTenei y kaccoBoro annapara cocrasnset 2,3 * 0,7 MuH. [Mocne aToro nokynarenu noaxonst
K npoAasuy Ass nony4yeHus Toapa;

- BpeMsi, noTpadyeHHoe Ha obcnyxvBaHue nokynarenel nponasLoM, coctasnset 10 * 1,4 MuH.

TpebyeTtcs onpenenvTb napameTpbl PYHKLMOHUPOBAHUS MarasvHa:

- KOapomumMeHT 3arpyskm kaccupa;

- KOSh(PMLIMEHT 3arpysku nponasLa;

- MakcmmanbHoe, CpefHee W Tekyllee YACNO NokynaTener B Kaxnon odepenu;

- cpefiHee BpeMs 06CNyXMBaHNSA B KaXA0M KaHane obCnyXunBaHus.

OhopMUTL SNEKTPOHHBIA OTYET MO NabopatopHoii paboTe, caenaTb BbIBOAbI.

NabopatopHas paboTta 5

MogenupoBaHue c60pOYHOro y4acTka Lexa

Ha C6OpOLIHbII7I y4acCTOK UeXa npeanpuatnsa noctynaroT napTun, Kaxnasa N3 KOTopbiX COCTOUT U3 TpexX netanemn. rlapTI/II/I
NoCTynarT Yepes NHTepBanbl BpeMeHu L.

MonoBuWHa Bcex nocTynarowmx agetanein nepen cOopkoi LonxHa NpoiTy NpeaBapuTenbHyto 06paboTky B TEHEHNM
BpeMeru L1 MpensaputensHas obpaboTka cneaytowein netanu ocywecTBnseTcs nocne 3asepleHns o6paboTku
npeabloylwei aetanv. Ha cbopky ofHOBpeMeHHo nogatotcsi obpaboTaHHas u He obpaboTaHHas oeTanu.

Mpouecc cbopku 3aHumaeT L2 eamHny BpeMenn. B pesynbtaTte cbopku nonydaetcs usnenvie. Cnenytollee nsnenve
cobupaeTcs nocne 3aseplieHns cOopKM Npeablaylero nagenvs. B pesynstate c6opkn BO3MOXHO nosinexHne 30%
6pakoBaHHbIX n3genuii. BpakoBaHHble U3OENUS UCKNIOHAKOTCA U3 AanbHerwero npouecca.
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N3penus 6e3 Hpaka oTNpaBnsoTCs Ha PErynMpoBKy, MPOLonXarmlycs B TeueHun L3 eanHny Bpemern. Cnepyowee
nsgenune perynnpyeTcs nocne 3aseplleHns perynnposkn npeaplaywero ndgenus. isgenve, npowepwee perynmpoBsky,
cUYMTaeTcs rotoBov NpooyKuunei.

CnyyaiiHble BenuumHbl L, L1, L2, L3 nmetoT cneaytowee pacnpeneneHue: PasHomepHoe 0 < x<5. TpebyeTcs
mMomenmpoBaTtb paboTy yyactka Ha MHTepBane BpemeHn 0 < t<480 MuH. B pesynbTaTte MoaenupoBaHus Tpebyetcs
onpenenuTb CNeaytolne XapakTepucTukm cOopKku:

1. KonnyecTBo 3as1BOK, 3aBepLUMBLIMX 0OCNYXUBaHME.

2. KonnyecTtso 3asBOK, MNONY4YMBLLNX OTKA3.

3. nnHbl ouepenein B cucteme.

OhopMUTb 9NEKTPOHHBIA OTYET Mo nabopatopHol paboTe, caenaTb BbIBOAbI.

2. Otyer

Tembl 1,2, 3,4,5

3aknoYnNTENbHbIV OTYET COOEPXKUT CaMble CYLLECTBEHHbIE CBEAEHUS MO NPOEKTUPOBAHMIO UMUTALMOHHBIX MOLENEN,
HacTpoiike napameTpoB 6/10k0B, 0Thaake u Bepudomkaummn. OH COCTaBASIETCS HA OCHOBAHUM NMPOMEXYTO4HbIX OTHETOB,
KOTOpble OTpaxatoT pe3y/bTaTthl BoINOHEHNS nabopaTopHbIx paboT Mo Kax Ao TeMe, AaHbl OTBEThbl HA MOCTaB/IEHHbIE
Bonpockl. [Mpunaratotcs pesynbtatel ccnenoBaHuii B Buae Tabnuuy n ocumnnorpamm. CeeneHnst no Moaensm n 6nokam
LOSIXHbI ObITh AOCTATOYHBIMU /1St BOCMPOV3BEAEHNS MOLENEN, a NoJTy4eHHble pe3ynbTaTbl 40MKHbI 6bITb 060CHOBAHHBI.

Obs3aTenbHas CTpyKTypa OT4eTa Nno TeMam:

1. OcHoBbl paboTbl B MATLAB.

. Mogennposarune B SIMULINK.

. IMnTaLmoHHble 3KCNEPUMEHTbI C MOAENDIO.

. Cpenctea pervctpaumm n Busyanmaaunm pesynbrata MOAENNPOBaHNS.

. NpumeHeHne cpencTe oTnanky 1 Bepudukaum mogenen.

. KoHcTpyvpoBaHve nMntaumoHHon Mogeny ans ANHaMm4yeckmx CUCTEM.

. MogenvnposaHne 3KOHOMUYECKOW CUCTEMBI.

. MonenupoBaHue c60poyHOro yyacTka Lexa.

. OueHka atphekTUBHOCTA MOLENMN.

10. Moaundpmkaums mogenu ons nosbiweHne adpekTUBHOCTH.

3. YcTHbIN onpoc

Tembl 1, 2

Tewma 1. OnpegeneHne matemaTnyeckmx Mogenen n MoaenmpoBaHusl.

1. OCHOBHbIE NOHATUS TEOPUN MOLENMPOBAHUS.

2. OnpepeneHue NoHATMS "Modens”, hyHKUMM MoLenein, knaccudmkauns Mogenen.

3. [ocTtonHcTBa 1 HeJoCTaTkKM MOAENNPOBAHNS.

4. MNoctpoeHne mogenu. 3BM n mogenuposaHue.

Tema 2. NpeomeT UMUTALMOHHOTO MoaennpoBaHus. ObLee NOHATME MMUTALMOHHOTO MOLENUPOBAHUS SKOHOMUYECKUX
npoLILeCcCcoB.

1. MNoHATNE MMUTALUMOHHOIO MOAENMPOBAHNS.

2. TpeboBaHWs K MMUTALMOHHOW MOLENN.

3. Mpouecc nmutaumu.

4. OCHOBbI TEXHONOMMW UMUTALMOHHOrO MOAENNPOBAHNS.

5. ObnacTtb NpMMEHeHWs! 1 Knaccugoukaums UMUTaLNOHHBIX MoLenel.

6. CTpyKTypa NMUTaALMOHHbLIX MOAENEN.

3auer

Bonpochl k 3a4eTy:

1. OCHOBHble NOHATUS TEOPUN ModenMpoBaHus. MoHATNE UMUTALMOHHOTrO MogennposaHus: OnpeageneHne NoHATUSA
"mMoLenb", PYHKLMN MOLEeNnen, knaccudukaums Mmooenen.

. JocTonHcTBa 1 HEQOCTaTKM UMUTALMOHHOIO MogennpoBaHns. CTpyKTypa MMUTALNOHHBLIX MOLENEN.
. TpeboBaHus kK MMMTaALMOHHOI Mogdenu. MNpouecc nMmMTaumu.

. OCHOBbI TEXHONOMMN NMUTALIMOHHOIO MOAEeNMpPoBaHus. [NoHATUE CTATUCTUYECKOro 3KCneprMeHTa.
. OBbnacTb NPUMEHEHVS U KnaccuguUKaums UMATALMOHHBIX MOLENEN.

. OnucaHne noseneHns cuctembl. MonenmposaHue cnyyarHbiX 0akTopoB.

. MocTtpoenune mopenn. 9BM n mogenvposaHue.

. MpeunmyuiecTBa A36IKOB UMUTALMOHHOIO MOLENNPOBaHMS. PakTopbl, BIUSOWME HA BEIBOP s3blka. MexaHuam
CUCTEMHOrO BPEMEHMN.

9. UccneposaHune cucteM. XapakTepucTukn 1 nosegeHne CUCTEMBI.

10. KoHcTpyuposaHue mogenu. MooennpoBaHue KOMMOHEHTOB.

11. BoibopouHblit MeTod MoHTe-Kapno. aeHTudoukaums 3akoHa pacnpeaeneHus.

12. HenuHeliHble n MHOroMepHble 3agaqn. OKCNepTHbIE OLEHKM.

13. MaTemaTnyeckoe 1 UMUTaUNOHHOE MOAENNPOBAHNE ONHAMMKN MUKPOSKOHOMUYECKMX NPOLECCOB.
14. BbluncnutenbHbI 3KCNEPUMEHT U MAaTEMATUYECKOE MOLENMPOBAHNE B MUKPOIKOHOMMKE.
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15. MaTemaTnyeckoe MoaenmpoBaHue cnpoca B3avMM0O3aBUCUMbIX 1 B3aMMOLOMOMHAOWNX TOBAPOB.

16. TexHoONnoOrnsa MMUTaALMOHHOIO ModenuposaHms B cpene Matlab + Simulink, MHCTpyMeHTapuii UMUTaLMOHHOIO
mozenupoBaHus Simulink.

17. MNakeT MOOEeNMpoOBaHNS ONHAMUYECKUX cucTeM Simulink. 9Tan KOHCTPYUPOBAHWNS 1 ONMCaHMS MOLENW.

18. IMnTaumoHHoe MogenupoBaHune ¢ npuMeHeHneM yHkumnia Simulink.

19. AHanua pesynbTaToB aKCnepuMeHTa. Passntue KoHUenumin: 4ONONHUTENbHbIE METOAbI M CPeAcTBa MMUTALIMN.
20. Knaccudprkaumsa moneneil 3KOHOMUYECKNX CUCTEM. XapaKTepucTuKa 0bImx 3KOHOMUYECKUX MOAENEIA.

CemecTp 8

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 6,7,8,9, 10

NabopatopHas paboTa 1.

Tema 6. MogenmpoBaHve cnyyaiHbix CObbITUA U BENNYUH

1. MogaenvpoBaHue cnyvaiHbix cobbITUiA

1.1. MonennpoBaHusi NPoCToro cobbiTus

3anaHve 1

1. Ucnonb3ays nHctpymeHTapuii Simulink, BEINOAHWMTL MOAENb MPOCTOrO COBLITUSA A, BEPOSATHOCTL NOSIBNEHNSI KOTOPOro
pasHa 0,4.

MosAcHUTbL Ha3Ha4YeHWe Kkaxaoro 6noka Mogeny 1 napameTpos 610KOB.

3. Mpoun3secTn 0gHOKPATHBIA MycK MOAENU, NMyTEM HaxXaTns KHomkn. OTBETUTb HA BOMPOC: YTO PerucTpupyeT 6nok
Display?

4. MNpoun3soas MHOroKpaTHbI 3anyck Mmogenu, Habntoaatb 3a nokasaHuem 6noka Display. Moyemy HabnonaeTcs Takne
nokasaHusa? Kakoi napameTp 1 B KakoM 6noke Hafo M3MEHUTb, 4TOObI MEHANUCH NOKasaHWs perncTpupyollero 6noka?
5. YkaxwuTe, kakuM HeocTaTkom obnagaet ata Moaens?

3anaHue 2.

1. BeinonHMTL Moaenb NPOCTOro cobbiTns A, BEPOATHOCTb HACTYNNEHMS KOTOPOro pasHa 0,3.

2. MpownsBecTy oAHOKPaTHbIA Nyck Mogenu. OTBETUTb Ha BOMPOC: YTO perncTpupytoT 6noku Scope, Scopel, Display?
3. Yt0 Bbl HabnooaeTe Npu MHOrOKPATHOM MyCKE MOAENW U NoYemy?

4. N3amMeHUTe BEpOATHOCTb NOSIBNEHNS cobbiTus Ha 0,8. YTo npousoinaeT ¢ nokasaHusamm 6noka Scope? Moyemy?

5. NopaboTaiite Mofenb nytem 3ameHsl 6noka Uniform Random Number Ha 6nok Fecn (pasznen Function&Tables), 3anas
B KayecTBe napameTpa 6noka goyHkumio 13 pasgena Toolboxes-Statistics (CpeacTtBa ctaTtnctTmyeckoro aHanmaa) ?
Random Namber Generation (reHepatopbl cnydaliHbix Ynucen). MNpu atom BoibepuTe MCYH, doopMupyowmii paBHOMEPHO
pacnpeneneHHble cnydarnHblie yicna B uHtepsane (0,1).

HanomuHaHme no ncnonb3osaHuio pasgena Toolboxes-Statistics (Cpenctea ctatncTnyeckoro aHanmaa)-Random
Namber Generation (reHepaTopbl Cly4anHbIX Yucen).

1) OTKpbITb BCTPOEHHYIO cnpaBoyHyto cuctemy Matlab (pasnen Toolboxes-Statistics).

2) B cnunucke Random Namber Generation BbibpaTtbh goyHKLIMIO, COOTBETCTBYIOLYIO TpebyeMoMy 3aKOoHy pacnpeneneHuns.
3) OgoiiHbiM wenykoM JIKM Ha BblGpaHHO CTPOKe OTKPbITh CTPaHMLY CNpaBoYHMKa, COAepXKallyto onvcaHme LaHHOro
reHeparopa; Npu 3TOM B BEPXHEM JIEBOM Mofe OkHa byeT BbiBEAEHO Ha3BaHWe reHepaTopa; BblAenmMTe ero ¢ NoMOLLbO
MbILWK 1 ckonupyiiTe B Bydoep obmeHa (Ucrnonb3yst koMbmHaumio knaeuw <Ctrl> + <C>).

4) B 6nok-gunarpamme Boibpatb 610K, B KOTOPOM ByAeT UCMONb30BATLCA FEHEPATOP, U OTKPbLITb OKHO €0 HACTPOEK.

5) BcTaeutb 13 6ydoepa obMeHa HasBaHue reHepaTopa (covetanme knaeuw <Ctrl> + <V>). Beectu TpebyeMble 3Ha4eHUS
napameTpoB "3anycka" reHeparopa.

6. MpoBoas MofennpoBaHue, OTBETbTE HA BOMPOC: YEM OTIMHAIOTCS MOKA3aHUS PErMcTprpyowmx 610KoB B AaHHOW
mMopenu n npenblayuwein? MNoyemy?

1.2. MogennpoBaHve NOofHOW rpynnbl HECOBMECTHbIX

cobbITnlA

3anaHve 3

1. CamocTosTenbHo paspaboTtatb cxemy mooenuposanus MNIHC, ons cnenyowmx nexoaHblx aaHHbIx: MFHC cocTomT mx
Tpex HesaBucuMbIX cobbiTuit: A1, A2, A3 ; BEPOSATHOCTU NOSIBNEHUS COOTBETCTBEHHO: P = 0,2; P2 = 0,7; P3 = 0,1.

2. PervcTpauuio nosiBneHns cobbiTuii Npon3BoamnTb € Ucronb3oBaHmeM 6nokos Scope v Display.

3. Onucarb, 4to Bbl HabnopaeTe Ha perucTpupyowmx 6rnokax npy nyckax Mogenu.

4. N3meHuTe napameTpbl MOAENN Tak, YTOObI 0fiHA Napa perucTpupyomx 6nokos Scope u Display nokasbiBana npu
Kaxx oM nycke momenu Hynu. Bawe pelweHne BnuwmnTte B OTHET.

2. MopennpoBaHue cnyvyanHbix BENUYNH

2.1. MogenvpoBaHue HenpepbIBHbIX CyYaiHbIX BENYUH

3agaHuve 4

1. Ucnonb3ys Demos pasaena Toolboxes-Statistics (Cpenctea ctatnctnyeckoro aHanmaa) - Random Namber
Generation (reHepatopbl cnyyaliHbix yucen), Boibpatb TCH, pacnpeneneHHbIX No HopManbHoMy 3akoHy (Normal).

2. Kak Ha3biBatoTca napametpbl Mu 1 Sigma v 4to nmn 3anaetca?

3. MiameHuTe 3HaveHme Sample, yctaHosus 100, 1000, 10000, 100000. Yto Bbl HabnofaeTe 1 Kak 370 06 bACHUTL?
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4. MNpuseonTte npuMepsbl CnydYariHbiX BENNYWH, pacnpeneneHHbIX N0 HOPManbHOMY 3aKOHY.
5. Boibepute 'CH, pacnpeneneHHbIx N0 3KCMOHEHLManbHOMy 3akoHy. YTo 3aaaetcs napametpom Mu?
6. lMpuBeanTe NpMMepPbI CryYanHblX BEMYMH, pacnpeneneHHbIX N0 9KCMOHEHUMANbHOMY 3aKOHY.

7. TpebyeTcs cpaBHUTb 3PEKTUBHOCTb NCMONb30BaHMS ABYX TONAMBO3ANPaBoYHbIX ctaHumi (T3C) Ha npoTsxeHun 11
IHel. B kayecTBe nokasartenei aghPeEKTNBHOCTI NCMOMNb3YETCS KO3hULIMEHT 06OPYLOBAHMS TOMNMBO3ANPaBOYHbIX
cTaHumn - Kn. 9T1a BenumynHa paccymTbiBaeTCs Kak OTHOWEHME KONMYecTBa 3anpaBneHHbIX MalmnH K NOTeHUManbHO
BO3MOXHOW NPOMYCKHOW CNOCOBHOCTM CTaHLIMWIA.

WNcxopHble paHHbie:

— lNepBas TonnuBo3anpaBoyHas CTaHLMS MMeeT 8 TONNMBO3anpaBoYHbIX KONOHOK (T3K).

— BTtopas TonnueosanpasoyHas ctaHums umeet 4 T3K.

— CpegnHee BpeMs 3anpaBki 0OHOrO aBToMobuns Ha noboi 13 3anpaBoK COCTABNSET 5 MUH.
— Pabota T3C kpyrnocytoyHas (24 yaca).

— KonnuyecTBo aBTOMOBUNEN, 3anpaBieHHbIX B TEYEHME CYTOK, BENMYMHA CNnydaliHas 1 NOAYNHSETCS HOPMaNlbHOMY 3aKOHY
pacnpegnenerns. Ins nepsoit T3C 3akoH pacnpeneneHms CB nmeet napametpbl m1=1000 aBTo, v1=250 aBT0; ANs
BTopoi T3C: m2=850 aBTo, v1=70 aBTo.

8. MosicHMTe HasHauyeHve kaxaoro 6noka MOLENU 1 3afaHHble NapameTpbl.
9. IHTepnpeTupyiiTe pe3ynbTaTbl MOLENVPOBAHUS.

NabopatopHas paboTta 2

Tema 7. YnpasneHve MogenbHbIM BpEMEHEM
YnpaeneHne MoLeNbHbIM BPEMEHEM
3apaHue 1

1. Ucnonb3ays nHctpymeHTtapuidi Simulink, BBINOAHUTL MOAENb MOTOKA 3asIBOK Ha 0BCNy>XMBaHME NPW Cleayowmx
NCXOOHbIX OAHHbIX: CPefHee BPeEMS MEXAY 3asiBKamu Ha obcnyxueaHme Tcp = 1 MUH.; 3aKOH NAOTHOCTY pacrnpeneneHns
? akcnoHeHumanbHbIi. MNpoasmXxeHne MoaenbHOro BpeMeHu 3a4athb ¢ OMKCUpoBaHHbIM warom Fixed step (3apaetcs B
pasnene napameTpbl MOAENMPOBaHNS).

2. MNMosicHMTb HasHayeHne kaxaoro 6noka Moaenu u napameTpoB 610KOB.

3. Mpon3BecTy 0OHOKPATHBIA NYCK MOAENN, NMYTEM HaxXaTtns KHonku. OTBETUTb Ha BONPOC: YTO pernctpupyet 6nok
Display?

4. Yo HabnopaeTcs Ha akpaHe 6noka Scope (Mo ropusaoHTanu 1 no BepTrkanm)?

3anaHve 2

1. BbINONHMTL MOLENb NOTOKA 3asIBOK HA 06CNyXMBaHye (Hanpumep, NOCETUTENER cynepmapkeTa) ¢ 06CnyXnBaHneM
3asB0oK (nog 06CrnyXmBaHVeM B faHHOW 3anaye NOHUMAaTb NMPUeM OeHer B kaccy) VicxonHble AaHHble ons
MOLENVPOBAHUS:

- 3aKOH NNOTHOCTY pacnpeneneHnst UHTEPBANOB MEX Y 3asiBKaMu - 3KCMOHEHLUMANbHBIN.

- CpenHee BpeMsi Mexay 3asiBkamu (MHTepBan Mexay nokynatensimm) Tcp = 1 MuH.

- 3aKOH NNIOTHOCTY pacnpeneneHnsi CyMMbl MOKYNKU- HopManbHbli ¢ napametpamn MOX = 200 py6., CKO = 50 pyb.
- Bpems nogcyeta nokynku NnpuHATL pasHbIM "0".

. YCTaHOBWTL B NapamMeTpax MOLENMPOBaHMWS NEPEMEHHDIN War MOAENMPOBaHMSI.

. Llenb MmopennpoBaHns ¢ NOMOLLbIO AaHHON MOAENN ? MPOrHO3MpOoBaHMe 0OXOA0B B CyrnepMapKeTe.

. YTO nMUTMpYyeT HMXHAS YacTb mogenn?

. YTO MMUTMpYeT BEPXHSAS YacTb Mogenn?

. Uto peructpupytot 6noku Display, Scope?

. Uto 3apaetcs napametpamu 6nokos napameTpbl 61oka FCH?

. 3apatb (OMKCMPOBAHHbI War MOAENNPOBAHNS (PUKCUPOBAHHbIN War, Kak U3MEHWUANCb pe3yNnbTaTbl MOAENNPOBAaHNS U
noyemy?

2. MogennpoBaHne CUHXPOHHbIX NPOLLECCOB

3anaHve 3

1. Cobpatb MoLENb LBYX CUHXPOHHbIX MPOLECCOB:

1-4 npouecc - npouecc obcnyxmBaHUs 3asBku (MPOLLECC onnaThl B Kacce, NPy 3TOM BpeMst 06cnyXneaHnus He pasHo "0",
OaHHbIA NPOLLECC NMOAYNHEHHbIV MO OTHOLIEHMWIO KO BTOPOMY NMPOLIECCY).

2-1A npouecc - NpoLecc NoToka 3asiBok Ha 0bcnyXnBaHne (MOTOK NoKynaTenen, noaxoaawmx kK kacce). MiHtepean mexay
3asBkamuy (MoKynaTensiMm) ComamMepurm ¢ BpeMeHeM 006CyXXMBaHMS 3asiBKM (NPOoLLeccoM onnartbl). VicxooHble faHHble ans
MOLENMpoBaHUS:

- 3aKOH NNOTHOCTU pacnpeneneHns NHTEPBANOB MeX Oy 3asBKaMu U BpeMeHU 0OCNYXMBaHNS - SKCMOHEHLMANBHbINA.

- CpefLiHee BpeMsl MexX Oy 3asiBkamu (MHTepBan Mexay nokynarensimv) Tcp = 1 MUH, cpeHee BpeMsi 06cnyXnBaHus
3asBku (0b6cnyxusaHms B kacce) Tcp.kace = 5 MuH.

- 3aKOH NNOTHOCTY pacnpeneneHns CyMMbl MOKYMKK - HopManbHbIi ¢ napametpamm MOX = 200 py6., CKO = 50 py6.;
MOLENMPOBaHME 3aKOHUYMTL MO YCNOBMIO (CyMMa, MOCTynuBLLAs B Kaccy, pasHa 2000 pyb.).

2. MposecTn MmogenvpoBaHune, No pesynbtatam MogennpoBa-

HWS onucaTb, YTO PErUCTPUPYIOT KOHTPONMpYtoLwme 610ku

Scope, Scope1l, Scope2, Scope3, Scope4, Display, Display1.

3. [lns yero npenHasHaveHbl 6nokm Hit Crossing u cymmaTop?
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3agaHve 4

1. NopaboTatb Npeaplayllyo UMATALUOHHYIO MOAENb NS Clydas AByXKaHaNbHON CUCTEMbI 0O6CNyXUBaHUS (Hanpumep,
nse

kaccbl). OKoHYaHMe MOLEeNMpPOoBaHUS BbIMONHUTL MO YCNoBMIO NpocMoTpa 300 eonHUL MooenbHoro BpemeHun. CpenHee
BpPEMS

obcnyxusaHus B 1-i kacce (kaccup 6onee onbiTHbIN 1 PacTOPOrHbIiA) Tcp = 1 MUH., BO 2-i1 kacce 5 MuH. UHTepBan
Mexay nokynatensimm Tcp = 0,5 MuH. ons obenx kacc. OcTanbHble YCNOBUSA Takue Xe, Kak B Npeblayllei 3anade.

2. MNosicHuTe HasHa4YeHne 6nokoB cymmatopoB 1,2,3 n 6noka Switch Discrete Time Integrator B Mooenu.

3. Nposenmnte mogenuposaHne. OnuwmTe pesynbTaTel MOOENNPOBAHMS.

NabopatopHas pabota 3

Tema 8. ViIMnTaumoHHas Mofenb LIMKNOB pocTa U NafeHui B 3KOHOMUKE (KPU3UCOoB)

Llenb pabotbl:

Mcnonb3ya Meton MMUTALMOHHOIO MOAENMPOBaHMS, MCCNeaoBaTb MPUYNHHO-CNEACTBEHHbIA MEXaHW3M BO3HUKHOBEHWS
LIMKNOB U KPU3MCOB Nepenpon3BoACcTBa (Ha NpUMepe aBTOMOOUNBbHOM NMPOMbILWAEHHOCTW).

1. Vicnonb3ays 610K-CxeMy MOLENW, NPUBELEHHYIO B NEKLUW, MOCTPOUTL MMUTALIMOHHYIO MOLENb KPU3VCOB, AOMONHMB €€
nMnTaumen cnyyariHbix pakTopos.

Takumu gpakTopamu MoryT ObiTb:

- pacTyLlmniA, HO XEroaHoO konebnownincs cnpoc Ha NPOayKLUMIO;

- CPOK cny>06bl TOBapa Kak crnydyaliHas BenuymHa.

Bupg 3akoHa pacnpegneneHns cnyqamHoro dpaktopa v ero napameTpbl 3a4anTe CaMOCTOATENBHO W MOSACHUTE, NOYEMY Bbl
NPVIHANN UMEHHO TaKOW 3aKOH 1 NapameTpsbl.

2. 3apaiiTe napameTpbl 610KOB MOAeNU, NpULAB NapamMeTpaM KOHKPETHoe gonandeckoe TonkosaHue. obelitech
paboTtocnocobHoCTM Moenu nyteM noabopa napameTpoB 1 NPOBHbBIX NPOroHOB MOLENN.

3. MosicHnTe B 0T4eTE HAa3HaYeHWe 610KOB MOLENU U NAPaAMETPOB HI0KOB MOLENN.

4. ViccnenynTte C NOMOLLbIO MOCTPOEHHON MOAENN 3aBMCUMOCTb YCTONYMBOCTIN CUCTEMBI (MPOM3BOLOCTBA aBTO) NpU
pasnunyHbIX narax NPoM3BoACTBa. PedynbTarthl C NOSCHEHMSMW NPUBEONTE B OTHYETAX.

5. Y10 npoucxoanT nNpv yBENNYEHUN 3a4ePXKM NPOM3BOACTBA, T.€. OTCTABaHMS peakLmmn Nponu3BoaCcTBa Ha Cnpoc,
nouemy?

6. ViccnenyiiTe BNnsiHMe napameTpa cpoka cy>6bl Ha nokasaTtenv 3KOHOMUYECKO CUCTEMbI (YCTONYMBOCTb, NOSIBNEHNE
Kpu3ancos). NpusennTte pesynbTartbl B OTHETAX, NOSCHUTE UX.

7. OCHOBbIBasICb Ha pe3yrnbTaTax MOAENUPOBaHNS, YKaXUTe, MpU Kakmx napamMetpax Mogenu cuctema bynet ycrtonumea?

8. YunTbIBasl, 4TO NOA4 HaYanbHbIM AEULMTOM NOHUMAETCS pasHMLUa Mexy HeOOXOAUMBIM 1 peanbHbIM MNapPKOM
aBTOMOOUNEN HA MOMEHT MOLIENUPOBAHUS, UBMEHNTE BENNYMHY HaYaNbHbIX YCNOBUIA HA MHTErpaTope 6noka
"MocTtynnenne" n nccnenynte BNnaHMe gedovumTa Ha nokasatenn 3KOHOMUYECKON CUCTEMbI, T.€. YCTONYUBOCTb,
BO3MOXHOCTb KPU3NCOB.

9. Yro, Ha Ball B3rnsA, ynpoweHHo MoAenMpyeTcst B AaHHON Mmoaenn? YT1o Haao M3MEHUTb B MOLENM, YTOBbl MOBLICUTD
a[eKBaTHOCTb MOLENNPOBAHNS?

10. MNpuparite cnyyariHblM chakTopam KOHKPETHOE SKOHOMUYECKOE NN TEXHNHECKOe TONKOBaHMe.

Na6opatopHas paboTa 4

Tema 9. MNocTpoeHre MMUTALMOHHON MOAENN ANS ONPELENeHNs ONTUMaNbHOM CTaBKW HANoroobnoxXxeHns npubbInm
npeanpusaTns

Lenb paboTbl:

1. NocTpoeHne mogenu.

2. HanucaHne nporpammbl cLieHapus NpoBeneHNs AByX(pakTOPHOro aKCnepuMeHTa.

3. ViccnepoBaHue 3aBUCMMOCTU NOCTYNNEHNI B BIOAXET OT BENNYUHBI HANOTOBOW CTaBKM.

Mopsook BeINONHEHUS paboThl

1. Ucnonb3ys Bnok-cxemy, NpuBeLEHHYO B NEKLUN, MOCTPOUTL UMUTALIMOHHYIO MOLENb AN1S onpeaeneHns onTUManbHOM
CTaBKM HANoroobnoxeHms npubbiny NPeanpuaTUs.

2. MosicHuTe B 0T4eTe Ha3Ha4YeHne 6510KOB MOAENV U napamMeTpoB H610KOB Moaeny.

3. MpoBecTn 0aHOGAKTOPHbBIV (HE aBTOMATU3NPOBAHHBIN) 9KCNEPUMEHT C MOCTPOEHHOW MOAenbIo. Viccnenosarb
3aBMCUMOCTb HANOrOBbIX MOCTYMNIEHWIA 32 KOHKPETHBIA NEPUOL BPEMEHW OT BENMYUHBI HANIOTOBOW CTaBKM Ha NpubbInb
npeanpusaTns.

3anyctuB Mozenb U3 MeHto Simulation, HabnoaaTh B 0OkHax Scope 3MEHeHWs nokasaTenein npeanpuatus n 6roaxera Bo
BPEMEHW: POCT NOCTYNNEHNA NPUBLINK, OTYNCNEHWIA MO HaNOry B BI04XET U KanMTanu3auuio HepacnpeneneHHoMm
Npubbiny. YCTaHaBnvBas pasnmyHbie CTaBKy Hanora, BbINMOMHUTL NPOroH Moaenu. MpoBecTn aHanma sKCneprMeHTanbHbIX
rpagouKoB HaKOMNNEHUS CPEACTB B OI04XET 3a BPEMS MOAENVMPOBAHMS U rpadinkoB N3MEHeHNs kanuTana. B otyete
00BSACHUTL NOBEAEHNE NOCTYNNEHNS B B104XET NPU N3MEHEHNMN CTaBKU HANOroobnoxeHus.

4. Vicnonb3yst MHCTpyMeHTapuii Simulink, HanucaTb NporpamMmy cueHapus 4Nns NPOBEAEHNS LBYX(aKkTOPHOro
aKcnepumeHTa. HanmcaHHbIn cueHapuii npueecTu B ot4eTe. MosicHNTL komaHay plot.
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5. Micnonb3ys NOCTPOEHHYI0 MMUTALMOHHYIO MOLESNb, UCCNENOBATL 3aBUCUMOCTb B0 0XETHO-ONTUMANbHOW CTABKM OT
agocheKkTMBHOCTU paboTbl hmpMbl. B kayecTBe nokasatenst agpdpeKTMBHOCTY BbIOpaTb peHTabeNnbHOCTb, T.€. OTHOWEHWEe
LLOHaNoroeow Npubbinu k kanutany. NpoBeLeHVEM 3KCNEPUMEHTA YNpaBnsaTb KoMaHaom Tools-Run n3 m-cpaiina.
MpoBecTy ABYX(PaKTOPHBIA NMUTALMOHHBIA SKCMIEPUMEHT B aBTOMATU3MPOBAHHOM pexume. Jobutbcs NoCTpoeHuUs
rpachvKoB 3aBUCHMOCTEN NOCTYMEeHUA B B104XET OT CTABOK HANOrOB U peHTabenbHOCTH. MOCTPOEHHBI rpadhnk
NPWBECTN B OTHETE C MOSACHEHUSMW NOBEAEHNSA MONYy4YEeHHbIX 3aBUCMMOCTEN, OTBEYas Ha BOMpPOCHI:

Y10 NpomnCXoanT C rpachikoM 3aBMCUMOCTUN MOCTYMNEHNI B B104XET NPY U3MEHEHUN PeHTABeNbHOCTY NPeanpuaTus?
Moyemy?

cnonb3ays pesynbTatbl MOLENMPOBaHMWS, CCROPMYNNPYIATE, NPELNPUATUS C Kakoi peHTabenbHOCTbIo cnenyet obnaratb
BLICOKUMM HaNoramu 1 noyemy?

Na6opatopHas paboTta 5

Tema 10. MocTtpoeHne "nayTmHoobpasHoit"
Llenb paboTbl:

1. MNocTpoeHne mooenn.

2. HanucaHne nporpaMmbl cLieHapus aBToMaTn3aumnm ynpaesneHmst aSKCrnepuMeHToM.

3. ViccnepoBaHune nepexofHOro npoLecca K PbIHOYHOMY PaBHOBECUIO:

- NCCNenoBaHue BANSHNS CMELWEHNs NUHKIA CNpoca U NPeaNioXEHUs Ha PbIHOYHOE PaBHOBECKE;

- UccnenoBaHue BANSIHNS KPYTU3HbI IMHMKU Crpoca U NpeasioXeHns Ha pblIHOYHOE paBHOBECHE.

Mops.ooK BbINONHEHNS paboTol

1. Ncnonb3ays 6nok-cxemy, NpuBeLeHHYo B NEKLMN, MOCTPOUTb UMUTALIMOHHYIO MOJESb PABHOBECUSI HA KOHKYPEHTHOM
PbIHKE.

2. MNosicHuTe B oT4eTE Ha3Ha4YeHne 6N10KOB MOAENN 1 NapamMeTpoB 6NOKOB MOAENM.

3. Ncnonbays nHctpymenTapuin Simulink, HanucaTtb nporpamMmy cueHapust ons asToMaTuaauum ynpaeneHust
MMUTaLMNOHHBIM 3KCMEPVMEHTOM MO aHanorMm ¢ npeablaylein npakTmyeckon paboToi.

open_system("?.")

sim("?")

plot (ScopeData(:,2),ScopeDate(:,3:4))

hold on

grid

pause(5)

sim("....")

for i=2:11

line([ScopeDate(i-1,2) ScopeDate(i,2)],[ScopeDate(i,4 ScopeDate (i,4)])

line([ScopeDate(i,2) ScopeDate(i,2)],[ScopeDate(i,4 ScopeDate (i+1,4)])

end

hold off

HanwncaHHbIi cueHapuit npuBecTy B oT4eTe. MNMoSCHWTD BCE CTPOKU NPOrpamMmbl.

4. 3anyckas m-gpaiin, Ha4aTb MOAENNPOBAHNE B NEPBOM PEXUME MOOENMPOBAHUS (KNOYN HAXOOATCS B HUXHEM
NMONOXEHUN).

MosicHMTb rpadonku, HabnoaoaeMble B okHax Scope. MNepeBecTy KumM B HAXHEE NOoNoXeHue (Ha aTo oTBOAUTCS 5
CeKyHA), 3a[1aB TEM CaMbIM BTOPO PEXUM MOLENUPOBaHUS, HabnoaaTh NepexonHo NPOLECC pbiHKa B paBHOBECHOE
cocTosiHue. MocTpoeHHbIe rpadouKn NPUBECTY B OTYETE.

2. Otyert

Tembl 6,7, 8,9, 10

3ak/o4nTENbHBIM OTHET COAEPXUT CaMble CyLWEeCTBEHHbIE CBEAEHNS MO MNPOEKTUPOBAHMIO MMUTALMOHHbBIX MOAENEN,
HacTpoiike napameTpoB 6/10K0B, 0Thaake 1 Bepudomkaummn. OH COCTaBASIETCS HA OCHOBAHUM NMPOMEXYTO4HbIX OTHETOB,
KOTOpble oTpaxaroT pe3y/bTaTthl BolMONHEHNS nabopaTopHbIx paboT Mo Kax Ao TeMe, AaHbl OTBEThbl HA MOCTaBNEHHbIE
Bonpockl. Mpunaratotcs pesynbtatel UccnenoBaHuii B Buae Tabnuuy n ocumnnorpamm. CeeneHns no moaensm n 6nokam
LOMXHbI ObITh AOCTATOYHBIMU A1 BOCMPOM3BEAEHNS MOLENel, a noslydeHHble pesynbTaTbl 4OMKHbI 6bITb 060CHOBAHHBI.

Obs3aTenbHas CTpyKTypa OT4eTa No TeMam:

1. MogenvpoBaHue cnyyanHbix COBbITUIA.

2. MonenupoBaHusi NpocToro cobbITus.

3. MogenupoBaHue NonHoi rpynmbl HECOBMECTHbIX COObITUIA.

4. MogenupoBaHune HenpepbIBHbIX CAYYaiHbIX BENNYUH.

5. Mozenb noToka 3asiBOK € 3a4ePXKOi Ha 06cnyXunBaHume.

6 Mognenb noTtoka 3asBok Ha 0bcnyxuBaHue.

7. MogennpoBaHne CUHXPOHHbIX NPOLECCOB.

8. MiMuTaumMoHHas Mogenb ONns OByXKaHANbHOW CUCTEMbI 0B6CNYXMBAHUS.

9. mutaumoHHaa Moaenb LUMKNOB pocTa U NageHuin B 3KOHOMKKE (KPU3NCOB).
10. VIMMTaumMoHHas Moaenb KpU3ncoB, OOMNOMHEHHAS NMUTaLmMen cnydyaniHbixX hakTopos.

Mozenu cpvpmbl. (Moaenb paBHOBECWSI HA KOHKYPEHTHOM PbIHKE)
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11. MNoCTPOEHNE NMUTALIMOHHOW MOLENV ANS ONPELENEHNs ONTUMANbHOW CTaBKM HaNoroobnoxeHus NprbbiK
npeanpusaTnS.

12. MocTpoeHue "nayTnHoobpazHoit" mooenm ompmbl. Monens paBHOBECUS HA KOHKYPEHTHOM PbIHKE.

3. YcTHbIN onpoc

Tembl 6, 8

Tema 6. MooenmpoBaHuve cnyyaiHbix COBbITUA U BENUYUH

1. MonenvpoBaHue npocToro cobbiTus.

2. MogenupoBaHne NonHoM rpynmbl HECOBMECTHBIX COBbITHIA.

3. MogennposaHne OUCKPETHOM CNy4anHOn BENNYMHDI.

4. MogenupoBaHue HenpepbiBHbIX CNyYanHbIX BEMNYNH.

5. MogennpoBaHve cnyyaiHbix BENMYUH C 3a4aHHbIMK napameTpamm cpeactesamm MATLAB.

Tema 8. Knaccmpukaumsa matematniecknx mogenei SKOHOMUYECKMX CUCTEM

. Knaccugpukauust Mogennpyembix CUCTEM.

. Knaccuopukaums mogenei aKOHOMUYECKUX CUCTEM.

. XapakTepucTumka obLmx sKOHOMUYECKMX MOLENEN.

. MakpoakoHOMMYeCKE MOLENN.

. Mognenu ynpasneHusi npeanpusTmem.

. Mpouecchbl MaccoBoro obcnyXmBaHNs B 3KOHOMUYECKUX CUCTEMAX, MOTOKM, 3aepXKu 06CnyXnBaHue.
. MogenupoBaHue npoLueccosB 06CcnyXnBaHWs 3asiBOK B YCOBUSIX OTKA30B.

9K3ameH

Bonpochbl K ak3ameny:

. OCHOBbI NPUHATMSA PEWEHN OTHOCUTENbHO CO34aHNS, COBEPLWEHCTBOBAHNS, Pa3BUTUS 3KOHOMUYECKUX CUCTEM.
. OCHOBbI UMMTaLMOHHOro MogenupoBaHus. MNoHaTre mogenn. Knaccudprkauus mogenei.

. OCHOBbI MMUTaUMOHHOI0 MoaenupoBaHust. NMocnenosBatenbHOCTb pPa3paboTkM MaTeMaTUYECKNX MOLENei.
. Knaccugpukaumsa monenei.

MeTton MonTe-Kapno.

. Knaccugpukauus Mogennpyembix CUCTEM.

. Maremartunyeckue cxembl (Mogenn).

. MogenupoBaHue cnyyaliHbix cobbiTuii. MoaenmposaHue NpocToro cobbITus.

. MonenupoBaHue cnyyaiiHbix cobbiTuii. MooenmpoBaHme NonHow rpynmbl HECOBMECTHBIX CODbLITUIA.

10. MogenupoBaHue cnyyariHbix BennyinH. MogenuposaHne OUCKPETHOW Cy4anHOW BENNYUHDI.

11. MogenuposaHue cny4aiHbix Benm4uH. MogenvposaHme HenpepblBHbIX CnyyYariHbiX BenuyvH. MoaennposaHme
CNy4arnHbIX BENIMYMH C 3a4aHHbIMU napameTpamu cpeactsamm MATLAB.

12. bubnnoteka 6nokos Simulink. cTo4HuMKM crurHanos.

13. bubnuoteka 6nokos Simulink. MprveMHWkKn curHanos.

14. bubnnoteka 6nokos Simulink. AHanoroeblie 610Ku.

15. bubnnoteka 6nokos Simulink. HenuHelHble 6noku.

16. bubnnoteka 6nokos Simulink. Bnoky Npeobpa3oBaHNs CUrHANOB U BCNOMOraTeNbHble Hnoku.
17. Bubnnoteka 6nokos Simulink. Bnokn goyHKUMIA U TabnuL.

18. bubnnoteka 6nokos Simulink. KomaHabl NOCTPOEHUSI rPadoUKoB.

19. anaBneHme MoOeNibHbIM BPEMEHEM. Buabl npencrtaBneHnsa BpeMeHn B Mooenn. M3ameHeHne BpEeMeHM C NOCTOAHHbIM
warom.

20. anaBneHme MOL€EJIbHbIM BPEMEHEM. Buapl npencrasneHnsa BpeMeHn B Mogenn. I'Ipo,uBmKeHme BpeMeHun no 0cobbIM
COCTOSAHUAM.

21. YnpaeneHne mogenbHbiM BpemeHem B MATLAB.

22. YnpasneHve mogenbHbiM BpemeHeM B MATLAB. CrHxpoHusaumsa napannenbHbiX NPOLLECCOB.

23. YcTaHoBKa NapaMeTpoB BblBOAA BbIXOOHbLIX CUrHANOB MOAENMPYEMON CMCTeMbI output options (napameTpbl BbIBOAA).
YcTaHoBka napamMeTpoB obmeHa ¢ pabo4yeit 06nacTbio.

24. Knaccudprkaums moaeneil 3KOHOMUYECKNX CUCTEM. XapaKTeprUcTKa 0bImx 3KOHOMUYECKUX MOAENEIA.

25. Knaccudpmkaums monenein SKOHOMUYECKNX cmcteM. MakposKOHOMUYECKE MOOENN.

26. Knaccudpmkaums mogenein aKoHoMn4ecknx cucteM. Mogenn ynpaesneHust npeanpusituem.

27. MNpoueccbl MaccoBoro 06CnyXrnBaHNs B 9KOHOMUYECKMX cuctemax; MoToku, 3aaepxky 06CnyXnBaHme.

28. MopenvpoBaHue NpoLeccoB 06CNyXUBaHNS 3asBOK B YCIOBUSIX OTKA30B.

29. lMnaHnpoBaHne MoaenbHbIX 9KCNepUMEHTOB. Llenn nnaHnmposaHns aKCneprMeHTOoB.

30. Ctparternyeckoe nnaHMpoBaHNe MMUTALMOHHOIO 3KCNeprMeHTa.

31. TakTnyeckoe nnaHMpoBaHme sKCnepuMeHTa.

32. BoamoxHocTn Matlab/Simulink no nnaHvpoBaHuio 1 peannsauum MOAENbHbIX 3KCNEPUMEHTOB.

33. lMprMepbl NOCTPOEHNS UMUTALMOHHBIX Mogenei. VIMuTaumoHHas Mogenb LUMKIO0B pocTa U NaaeHuin B SKOHOMMKE
(kpnaucos). lNMoctaHoBka 3apa4un Ha mogenvnposaHue. [locTpoeHune KoHUenTyanbHol Mogenu. Martematunyeckas Mogenb.
34. Vicnonb3oBaHre MMUTALMOHHOrO MOAENMPOBAHMS A5 MOMCKA ONTUMANbHON CTaBKM HANoroobnoXeHns Ha Npubbinb.
MNMocTtaHoBKa 3agayn Ha MmogenmpoBaHue. [ocTpoeHne mogenu.

NoO b~ wWND =
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35. "MayTMHoObpasHas" Mogenb OUpMbl (PaBHOBECUE Ha KOHKYPEHTHOM pbiHKe). [TocTaHoBKa 3a4aqn Ha
mozenvpoBaHue. NocTpoeHue mogenu.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHO".

Iins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | KonnuectBo
KOHTpONs LeATeNbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
Cemectp 7

TekyLLUA KOHTPONb

Nab6opatopHble |B ayantopum, ocHawWwéHHON COOTBETCTBYOWMM 0bopynoBaHmeM, obyyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 1 30
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNornii. OLEeHMBAKOTCA 3HaHNe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HABbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

Otyer O6yyalowwmnincs NUWeT OTYET, B KOTOPOM OTPAXAET BbINONHEHWE UM, B
COOTBETCTBUM C NONMYyYEHHbIM 3aAaHNEM, ONpPeaenéHHbIX BUOoB paboT, 2 10
HaLleNleHHbIX Ha JoOpMUpPOBaHNE NMPOdPECCUOHANBHbIX YMEHWUIA N HABbIKOB.
OueHnBaloTCa OOCTUTHYThIE PE3yNbTarThl, MPOSBAEHHbIE 3HAHWS, YMEHUS 1
HaBbIKM, & TaKXe COOTBETCTBME OTYETA NPELbABNAEMbIM TPEOOBAHNSM.

YCTHbIA onpoc |YCTHBI ONpOC NPOBOAMTCS HA NpakTUYeckunx 3aHsaTusx. Obyyatowmecs
BbICTYNaloT C JOKNaaaMun, CooBbLEHUSIMA, LOMONHEHNSIMW, Y4acTBYOT B 3 10
OMcKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OLeHNBaeTCs ypOBEHb
[oMalHel NoaroToBKM No TeMe, CNoCoBHOCTb CUCTEMHO M IOTMYHO U3naratb
maTtepwuarn, aHanMampoBaTb, OPMyIMpPOBaTb COBCTBEHHYO NO3MLIMIO, OTBEYATb
Ha OOMNONHUTENbHbIE BONPOCHI.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
O6yuatowmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHne (3anaHns) n Bpems Ha
MoAroToBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATD HYXXHbIE 3HAHWS, HABLIKU M YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUI NPAKTUYECKMX 3a0aHWA.

CemecTp 8
TeKyL i KOHTPOb

NabopatopHble (B ayantopun, oCHaWEHHON COOTBETCTBYOWMM 060pyA0BaHMEM, 0Byyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 1 30
NpPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OLeHnBaloTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

Otyer O6yyalowwmnincs NUWeT OTYET, B KOTOPOM OTPAXAaET BbINONHEHWE UM, B
COOTBETCTBUM C NONMYyYEHHbIM 3aAaHNEM, ONpPeaenéHHbIX BUOoB paboT,
HaLEeNeHHbIX Ha POPMMPOBaHME NPOPECCUOHANBHBIX YMEHWUI 1 HABBIKOB.
OueHuBalOTCA LOCTUrHYTbIE Pe3yNbTaThl, MPOSIBNEHHbIE 3HAHUS, YMEHUS 1
HaBbIKM, & TaKXe COOTBETCTBME OTYETA NPELbSABNAEMbIM TPEOOBAHNSIM.

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA Ha NPaKTUNYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaeTcs YPOBEHDb
JOMallHern NoAroToBKKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepvan, aHannu3nposaTb, POpMynMpoBaTb COﬁCTBeHHYIO no3nunio, oteevatb
Ha OO0MOoNTIHUTEeIbHbIE BOMPOCHI.

N
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeuyeHb OCHOBHOW U AONONHUTENbHOM yueb6HON nuTeparTypbl, HEO6XOAUMON ANl OCBOEHUS AUCLMIINHBI
(mopynsi)

7.1 OcHoBHasl nuTeparypa:

1. Beapykos A. /. MatemaTnyeckoe 1 UMATALMOHHOE MOAENMpoBaHue : ydieboe nocobue / A.W. Beapykos, O.H.

AnekceHuesa. - Mocksa : IH®PA-M, 2019. - 227 c. - ISBN 978-5-16-103017-2. - URL.:
http://znanium.com/catalog/product/1005911.

2. Ncaes I'. H. MogenvposaHne MHAOPMaLMOHHbBIX PECYPCOB: TEOPUS 1 pelleHne 3aaay [OneKTpoHHbI pecypc] :
yyebHoe nocobue / . H. Ucaes. - Mockea: Anbcha-M, 2010. - 224 c. - ISBN 978-5-98281-211-7. - URL:
http://znanium.com/go.php?id=193771.

3. MimutaumoHHoe mogennposaHue: yuebHoe nocobue / Kobenes H. b. n ap. - Mockea: OOO HayyHo-uanatenbckuii
ueHTp MH®PA-M, 2013 - 368c. - ISBN 978-5-905554-17-9. - URL: http://znanium.com/go.php?id=361397.

4. NblykuHa H. H. MiMrTaurnoHHoe MoLenpoBaHme SKOHOMUYECKMX NpoLeccoB: YuebHoe nocobure / H.H. JblukuHa. - M.:
HNL NHDPA-M, 2014. - 254 c. - ISBN 978-5-16-004675-4. - URL: http://znanium.com/catalog/product/429005.

7.2. [lononHuTenbHas nuTepartypa:

1. KyamHos KO./. Teopus aBTomatnyeckoro ynpaeneHus (¢ ncnonb3osaHnem MATLAB - SIMULINK) [OnekTpoHHbiIit
pecypc] : y4ebHoe nocobue / HO.N. KyanHos, ®.®. MaweHko. - CaHkT-MeTepbypr : NlaHb, 2019. - 312 ¢. - ISBN:
978-5-8114-1994-4. - Pexum goctyna: https://e.lanbook.com/book/111198

2. Owenkos A.lO. Cuctembl aBTOMaTUYECKOro ynpasneHus: Teopus, npumeHeHue, mogenuposanne 8 MATLAB
[OnekTpoHHbIl pecypc] : y4ebHoe nocobue / A.KO. Owenkos. - CaHkT-MeTepbypr : JlaHb, 2018. - 208 c. - ISBN:
978-5-8114-1471-0. - Pexum poctyna: https://e.lanbook.com/book/104954

3. MnoxotHwnkoB K.3. Teopus BeposiTHocTel B nakete MATLAB [9nekTpoHHbIl pecypc] : yuebHuk ans By3os / K. 9.
MnoxoTtHukoB, B. H. HiukoneHko. - Mockea : Nopsyas nuHus - Tenekom, 2014. - ISBM ISBN 978-5-9912-7005-2. - URL:
http://www.studentlibrary.ru/book/ISBN9785991270052.html

4. MeTpos A.B. MozennpoBaHue NpoLEeCcCoB 1 CMCTEM [DNEKTPOHHbIN pecypc] : y4ebHoe nocobue / A.B. MeTpos. -
CaHkT-leTepbypr : IlaHb, 2015. - 288 c. - ISBN 978-5-8114-1886-2. - URL: https://e.lanbook.com/book/68472

5. PewmuH B.U. VIMnTaunoHHoe MoLennpoBaHue 1 CMCTEMbI ynpaBneHus: yuebHo-npakTuieckoe nocobuve / b. .
PewwmuH. - Bonorpa: NHdpa-NHxeHepus, 2016. - 74c¢. - ISBN 978-5-9729-0120-3. - URL:
http://znanium.com/go.php?id=760003

6. Tokapes K.E. IMuTaunoHHoe MoLenupoBaHue 3KOHOMUYECKUX NPoLEeccoB: yuebHoe nocobue / K. E. Tokapes. -
Bonrorpaa: ®I'60Y BIMO Bonrorpaackuii rocynapcTBeHHbIN arpapHbivi yHnesepcutet, 2015. - 88c¢. - URL:
http://znanium.com/go.php?id=615286

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

Simulink - rpacbnyeckas cpega MMMTaUMOHHOMO MogenmpoBaHus - hitps://matlab.ru/products/Simulink
EnmHoe 0kHO JocTtyna K MHGhopMaLMOHHBIM pecypcaM - http://window.edu.ru/
OdpmunanbHbinn cant Matlab - https://matlab.ru/products/matlab

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
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Mporpamma ovcumnanHel "ViMmtaumnoHHoe Mmoaenmposarmve cuctem"; 09.03.03 MpuknaoHas nHgopMaTtuka; cTaplumii npenogasartens, 6/c
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCTNEKTUpPOoBaHne ydebHoro matepuana. Obpalats BHUMaHue
Ha KaTeropvu, opMyNIMPOBKY, PACKPbIBAIOWME COAEPXAHUE TEX UMW NHBIX SBIEHUI 1 NPOLIECCOB,
Hay4Hble BbIBOAbI U NPaKTU4YECKNE PEKOMEHLALMN, MONOXNTENbHbIA OMNbIT B OPATOPCKOM UCKYCCTBE.
XenaTenbHo ocTaBnTb B pabo4mnx KOHCMEKTax rnosisl, Ha KOTOpbIX Aenatb NoMeTKn 13
PEeKOMEHA0BAHHOM NMTEpaTypbl, LOMOMHSOWME MaTepran NPOCNyLWaHHOR NeKUUK, a TakxXe
noAyepkmeaolLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX NMONOXEHN. 3anaBaTb
npenofaBaTento YyTOYHSOWME BOMPOCH! C LIENbIO YSICHEHNS TEOPETUYECKIMX NMONOXEHWUN, pa3peLleHus
CMOpHbIX cuTyaumii. B xone noaroToeky K nabopatopHbIM paboTam 13y4nTb OCHOBHYO NUTEPATYpY,
03HAKOMUTLCS C AOMONHWUTENbHOW NUTEPATYPOI, HOBLIMU NyBNNKALMSIMU B NEPUOANYECKUX U3AAHUSIX:
XypHanax, rasetax u 1.4. lpn aToM y4ecTb pekoMeHhauum npenoaasatens n TpebosaHns y4ebHowm
nporpammsbl. [lopabaTbiBaTe CBOM KOHCMEKT NeKuum, nenasi B HeM COOTBETCTBYOIWME 3anucy U3
nmTepaTtypbl, PEKOMEHL0BAHHO NpenosaBaTenem 1 NpeaycMoTPeHHoN y4eBHOoM NporpaMMoii.
MoLroToBMTb TE3WCHI ANs BICTYMNIEHUI MO BCEM y4ebHbIM BONPOCaM, BEIHOCMMBIM Ha labopaTtopHyto
paboty. MpooymaTb NprMepbl C Lieblo obecrneyeHns TECHOM CBA3M N3y4aeMoii Teopumn ¢ peasnbHom
XM3Hbto. CBOEBPEMEHHOE M KAa4ECTBEHHOE BbINOHEHME CAMOCTOSTENbHOW paboThl 6asvpyeTtcs Ha
COBNI0AEHNN HACTOSIMX PEKOMEH AL U N3YYeHUN PEKOMEHO0BaHHOM nuTepatypbl. CTyneHT
MOXET JOMOMHUTL CIUCOK UCMONb30BaHHOM NMTepaTypbl COBPEMEHHbBIMI UCTOYHUKAMU, HE
NpPeLCTaBNEHHbIMU B CNNCKE PEKOMEHIOBaHHOW NTepaTypbl, U B AanbHEeM NCnonb30BaThb
co6CTBEHHbIE MOArOTOBNEHHbIE y4ebHbIe MaTepuansl NP HaNMCaHUM KYPCOBbIX U AWUMIOMHbIX paborT.

nabopaTopHble| MNpenHasHavyeHbl 451 0KasaHWsl NOMOLWM CTyAeHTaM Mo BbIMOHEHMIO nabopaTopHbix paboT B o6beme
paboTbl onpefeneHHOro kypca unm ero pasgena.

Obyuyalolmincs MOXeT B AOCTAaTO4HOM 06bEME YCBOUTL 1 YCMELHO Peanv3oBaTb KOHKPETHbIE 3HAHUS,

YMEHWS, HaBbIKW 11 KOMMETEHUMUN B CBOEN NPakTUYECKOW AeATeNbHOCTY NP BbIMOHEHWW ClieayoWmnX

YCNOBWIA:

1) cuctematuyeckas pabota Ha y4ebHbIX 3aHSTUSAX NOL PyKOBOACTBOM MPernoaaBatens u

camocTosiTenbHas paboTa no 3aKpenneHnio NoNyYeHHbIX 3HAHWA N HABbIKOB;

2) 0oHpPOCOBECTHOE BbINOMHEHME 3a4aHN NpenofaBaTens Ha NPakTUYeCcKUX 3aHATUSIX;

3) BbISICHEHME 1 YTOYHEHME OTAENbHbIX MPEANOChINoK, YMO3aK/O4YEHW 1 BbIBOLOB, COAEPXallMXcsl B

y4ebHOM Kypce; B3aMOCBS3ei 0TAEMbHbIX €0 Pa34eNoB, UCMNOMNb3yeMbIX METOLOB, XapakTepa nx

NCMONb30BaHNS B MPAKTU4YECKOW AEATENbHOCTH;

4) conocTaBneHNe TOUEK 3PEHUS Pa3NNYHbIX aBTOPOB MO 3aTparuBaemMbiM B y4eBHOM Kypce

npobnemam; BbisIBNEHNE HETOYHOCTEN 1 HEKOPPEKTHOMO U3NOXEHUSI MaTeprana B Neproanyeckoi u

crneumvanbHom nuTeparype;

5) nepuoamnyeckoe 03HaKOMIEHME C MOCNEAHNMU TEOPETUYECKMUN 1 NMPAKTUHECKUMU [OCTUXEHNSMM

B 13yyaemoi obnacTu;

6) npoBeaeHne COOBCTBEHHbIX Hay4YHbIX 1 MPaKTUYECKMX NCCNELOBAHUIA MO OOHOW U HECKONIbKIM

aKTyanbHbIM Npobnemam;

7) NOArOTOBKA Hay4HbIX cTater ansi onybnMkoBaHns B NepoaNYecKoin nevaTu, BolcTynneHne Ha

Hay4YHO-MPaKTUYECKMX KOHGEPEHLMSIX, yyacTme B paboTe CTyAeHYECKUX Hay4HbIX 0BWECTB, KPYribiX

cTonax u gucryTax.

camocTosi- | CamocTosiTenbHas paboTa obydalolmxcs BKIoYaeT NoAroTOBKY K YCTHOMY OMPOCY Ha CEMUHAPCKUX

TenbHasi 3aHATUAX. [Ins aToro obyyarowmincst syyaeTt nekumm, OCHOBHYIO U JOMONHUTENbHYIO NUTepaTypy,

pabota nyénvkaumm, nHgopMauuo n3 VIHTepHeT-pecypcoB. TeMbl 1 BONPOCH! K CEMUHAPCKMM 3aHSATUSIM,
BOMPOCHI /11 CAMOKOHTPOS NPVBELEHbl B METOAMYECKUX yKa3aHWsIX Mo pasfaenam v [OBOASTCS [0
obyyatowmxcs 3apaHee. dPIPEKTUBHOCTb NOAFOTOBKYM 0By4atoWmXCsl 3aBMCUT OT Ka4ecTea
03HAKOMNEHNS C PEKOMEH0BaHHON NnTepatypoii. [ins noaroToBkM HEOHX0AMMO 03HAKOMUTBLCS C
MaTtepuanoMm, NOCBSLWEHHbBIM TEMe CeMuHapa, B y4ebHVKe 1nv Apyroi peKOMeHA0BaHHO NUTepaType,
3anucsix ¢ NEKUMOHHOro 3aHATUS, 06paTUTb BHUMAHUE HA YCBOEHME OCHOBHbIX MOHSITUI N3y4aeMoi
TEMBbI, BbISIBUTb HESICHbIE BOMPOCH U NofobpaTb JOMOMHUTENbHYIO NUTepaTypy ANs UX OCBELLEHMS,
COCTaBWTb TE3UCHI BbICTYM/IEHMS N0 OTAENbHBIM NPobneMHbIM acrnektam. B cpeaHem, noarotoeka no
OLHOMY CEMMHAPCKOMY 3aHSITWIO 3aHUMAaET OT 2 0 4 4AaCOB B 3aBNCHMMOCTU OT CNOXHOCTU TEMbI 1
ocobeHHoCTen opraHmaauum oby4arolwmmMecs CBoen caMoCToATeNbHOM paboThbl.

oTyeT O6yyalowwmincs NUWeT OTHET, B KOTOPOM OTPAXAET BbINONHEHVE UM, B COOTBETCTBUW C MONYYEHHbLIM
3a4aHveM, onpenenéxHbix BUAoB paboT, HaLENEHHbIX Ha (DOPMUPOBaHME NPOMECCUOHANBHbBIX
yMEHUIA 1 HaBblkoB. OLEHMBAKTCS NOCTUMHYTbIE PE3Y/bTaThl, MPOSIBNEHHBIE 3HAHWS, YMEHUS 1
HaBbIKM, & TAKXE COOTBETCTBME OTHETA NPELbABNAEMbIM TPEOOBAHNSM.

YCTHbIA onpoc | YCTHbLIA 0npoc NPoBOAMTCS Ha NpakTUdeckux 3aHaTusix. Obydatolwmecs BbICTyNatoT ¢ Aoknagamu,
Co00LEeHMSIMA, OOMONHEHUSIMM, YY4aCTBYIOT B ANCKYCCUM, OTBEYAlOT Ha BOMPOCHI NpenogasaTens.
OueHunBaeTcs ypoBeHb [oMallHel NoaroToBKK Nno TeMe, CnocobHOCTb CUCTEMHO M NOTMYHO U3naratb
martepuan, aHann3npoBaTb, POPMYNMPOBaTb COBCTBEHHYIO NO3ULIMIO, OTBEYaTb HA [OMNONHUTENbHbIE
BOMPOCHI.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3avert 3a4yéT HaueneH Ha KOMMNEKCHY NMPOBEpPKY OCBOEHUS aucumunnuHbl. Obyyarowmincst nony4aeT BONPOC
(Bonpocekl) Nnbo 3ajaHue (3a4aHus) 1 BpeMs Ha NOAroTOBKY. 3a4€T MPOBOANTCS B YCTHOM,
MUCbMEHHO UNK KoMnbtoTepHoli doopme. OueHVBaeTcs BafeHe Matepuanom, ero CUCTEMHOE
OCBOEHUE, CMOCOOHOCTb NPVMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUs MPpU aHannae npobnemMHbIx
CUTyauuii U PeeHn NPakTUHeCcKUX 3ajaHui.

9K3aMeH B pamkax opraHusaumuy caMocTosTeNbHOM paboTbl MO NOLrOTOBKE K 9K3aMEHAM OTMETUM HECKOSbKO
KNHOYEBbIX MOMEHTOB (BKNtOYas npoLenypHble):

a) OfHa U3 caMblx PacrnpOCTPaHEHHbIX B HACTOSILEE BPEMS OWMOOK CTYAEHTOB - OTBET HE MO
3apaHHoMy Borpocy. MoaToMy npy NOArOTOBKE K 3K3aMeHy CneayeT BHUMATENbHO BYATLIBATLCS B
(POPMYMPOBKY BOMPOCA M YTOYHUTb BOSHUKLINE HESICHOCTU BO BPEMS KOHCYNbTaumu. Mpn Hanuumm
BO3MOXHOCTM, BCE BO3HMKAIOWMNE COMHEHMS 1 BONPOCHI CNneayeT paspellarb TONbKO ¢
npenofaBaTeneMm, B 3TOM ClyyYae CTYOEHT MOXET MOMyynTb rapaHTUPOBAHHO TOYHbIV 1 MPaBUIIbHbIN
OTBET.

6) Mpw NoAroToBKE BONPOCOB 3K3aMEHA CTyLEHTaM XenaTeNbHO 1X NPOroBaprBaTth BCYX.

B) MNpn NOAroToBKE K 9K3aMeHy BO3MOXHO UCMONb30BaTh oparMeHT paboyein nporpammbl,
packpblBalOWMiA cogepXaHne Tem Kypca.

r) OCHOBHbIM NCTOYHMKOM MOAFOTOBKM K 9K3aMEHY SIBNSIETCS KOHCMEKT NeKUmWit, y4ebHbIli MaTepran B
HEM L[aeTCs B CUCTEMATU3UPOBAHHOM BULE, OCHOBHbIE Er0 MONOXEHUS AETANN3UPYIOTCS,
NOLKPENNSIOTCH COBPEMEHHBIMU ChaKTaMu 1 HOPMATVMBHOWM UHCDOPMALME, KOTOPBIE B CUMY HOBU3HbI,
BO3MOXHO, €lLEe HE BCE BOWM B OMNyBNMKOBAHHBIE NeYaTHbIE UCTOYHUKM. [TpaBMNbHO COCTaBNEHHDIN
KOHCMEKT NEKLMA COAEePXNUT TOT ONTUMaNbHbIN 06bEM MHAPOPMALIMK, HA OCHOBE

KOTOPOro CTYAEHT CMOXET NpeAcTaBnTb cebe B LLenom Becb y4ebHblin Matepuarn.

L) Nutepatypa ons NoaroToBKM K ak3aMeHy 0bblYHO pekomeHayeTcs npenonasatenemM. OHa Takxe
MoXeT ObITb yKa3aHa B nporpamme Kypca u y4ebHo-MeToanyeckux nocobmsix. OQHO3HaYHO cKasartb,
KakvM UMEHHO eOMHCTBEHHBIM Y4EBHMKOM HYXHO MONb30BaTbCS LS NOATOTOBKU K 9K3aMEHY, HENb3s,
MOTOMY 4YTO Y4EBHMKM NULLYTCSA pasHbIMK aBTopamu, NPeLcTaBAAOWMMI CBOK, MHOMAA OTUYHYIO OT
LPYrvX, TOYKY 3PEHUS MO PasnMyHbIM Hay4HbIM Npobnemam. [MoaTOMy AN NONHOTHI y4EBHO
MHCPOPMaLIMK 1 ee CPaBHEHNS Nydlle NCNONb30BaTb HE MEHee AByX y4ebHrKoB/nocobuit. CTyneHT
BNpaBe NpuaepXmBaTbCs Moo N3 NPeacTaBNEHHbIX B yHeBHKAX TOYEK 3PEHNS NO CMIOPHOM
npobneme (B TOM YWCNE OTAMYHONW OT NO3MLMK NpenofasaTens), Ho NPY YCNOBUM [OCTATOYHOW
Hay4HoR aprymeHTaumn. Hambonee onTMmanbHbl AAsi IOArOTOBKM K 9K3aMeHy y4ebHUKM 1 y4ebHble
nocobus, pekoMeHaoBaHHbie MUHUCTEPCTBOM 06pa30BaHns U HayKu.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

OcBoeHve ancumnanHbl "iIMUTauMoHHoe MoaenvpoBaHme cucTeM” npeanonaraeT UCMONb30BaHNE Ceaytolero
nporpaMMHOro obecrnedeHnst u MHOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Adobe Reader Xl

YyebHo-meToamyeckas nutepatypa ons LaHHOW AUCLMMANHBI IMEETCS B HANMNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHn 6nbnmotekn cpopMUpoBaH C y4eToM
BCEX M3MEHeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKNOHYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBapW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3aaHns u N3faHus, Bbinyckaemble
usnarenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM (henepanbHbIX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro NokoneHus.

Y4yebHo-MeToanyYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UMEETCS B HaNM4nMm B 3N1IeKTPOHHO-6MBNNOTEYHO cucTeme
MapnaTenbcTea "flaHb" , BOCTyn K KOTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "flaHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMM KHUT naagatenbcTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nuTepatypsbl, a Takxe
3NEKTPOHHbIE BEPCUMN NEPMOANYECKNX N3OaHNIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 9bC
ManaTenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HON, y4ebHON nutepaTtype 1 Hay4HbIM Nepuoan4YeckuM n3gaHmsiM no
MakcMManbHOMY KONMYeCTBY NPOOUIbHbBIX HanpasneHnii ¢ cobniogeHmeM Bcex aBTOPCKMX U CMEXHbIX Npas.
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YyebHo-mMeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCs 3NeKTPoHHON BmubnunoTtedHoin cuctemoit (36C), npepoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHEeT K y4ebHoi nutepaType 1 OONoAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHWUW NPSMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMmnpoBaHns PoHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOOGXOAUMOW ANs OCYLLECTB/IEHUs 06pa3oBaTeNnbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHue gucumnaunHbl "MIMUTaumMoHHoe ModennpoBaHne cucteM” npeanonaraeT UCMNoNb30BaHUE CredyoLlero
MaTepuanbHO-TEXHUYECKOro obecrneyeHus:

MynbTumeaunitHas ayautopus, BMecTMocTblo Honee 60 Yenosek. MynbTumMeauinHas ayantopust COCTOUT M3
WHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €AUHOIA CUCTEMON yNpaBieHNs, OCHaWEHHass COBPEMEHHbBIMW CPeaCTBAMM
BOCMNPOM3BEeaAeHWS 1 BU3yanuaaumm nioboi Buoeo 1 ayamo MHopMauum, nony4eHns 1 nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMeANAHOM ayaMTOpuA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLUMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TakXe MHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoLWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OWMOB, MePCOHAaNbHbIN KOMMNboTep (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoit MUKPOOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noaknodeHusi: USB,audio, HDMI.
NHTepakTuBHas TpubyHa npenoaasatenst aBnseTcs KNoYeBbIM 3IEMEHTOM yrpaBneHns, 06 beanHSIOWMM BCE YCTPOMCTBA
B eOMHYI0 CUCTEMY, U CNY>XXUT NONHOLLEHHBbIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
NIerko yrnpaensiTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMKN, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, sebuHapbl, KOHGEPEHUMN 1 Apyrue BUabl ayAMTOPHON Harpy3km obydatolwmxcs B yA06HOM U OOCTYMNHOW
NS HUX goOPME C NPUMEHEHEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPeACTB 00y4eHNs, B TOM YUCNE C UCMOMb30BaHUEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenniiHas ayaMTopust Takxke ocHaleHa WUPOoKOMoNoCHbIM
[IOCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiownii cobol paboyee MecTo npenonasatens u He meHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrPamMMHOE
obecneyeHune. Kaxaplii KOMNbOTEP UMEET WPOKOMONOCHBIV AOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl MOAKIHOHEHbI K
KoprnopaTuneHOW kKoMmnbioTepHon cetn KDY n HaxopaTcs B €4MHOM LOMEHE.

12. Cpe.u,cma ajantauum npenogasaHus auCUNMIUHBbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn Nto60oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBava B
anbTepHaTuBHbIE POPMBI, yJJ,06HbIe ONg pas3nnyHbIX Nob3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KNnaBuaTyphbl;

- co30aHne BO3MOXHOCTEN Anst o0y4atolmMxcs BOCNPUHUMATD O4HY 1 Ty Xe MHOPOPMAaLMIO U3 PasHbIX UCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYLWEHUSMM CyXa NofydYany MHAPOPMaLMIO BU3YyanbHO, C HAPYLWEHUSMM 3PEeHNs -
ayananbHo;

- NPVMEHEHNe MPOrpaMMHbIX CPEACTB, 06ecnevMBaloLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMIMHOM, 3a CYET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHeHVe OMCTaHUMOHHbLIX 0Bpa3oBaTesNibHbIX TEXHONOT WA 41 Nepeaayn MHopMaLIM, OpraHn3aumnn pasinyHbIX
POPM MHTEPaKTVBHOM KOHTaKTHOW paboTbl obydarolwerocs ¢ npenoAasaTteneM, B TOM Yucie BebHapoB, KOTOpble MOryT
ObITb MCMONb30BaHbl ANS MPOBEAEHNS! BUPTYanbHbIX NEKLUUA C BO3MOXHOCTbIO B3aIMOAEMCTBUS BCEX YHaCTHUKOB
ONCTaHUMOHHOIO 00y4YeHUsi, NPoBeeHUS CEMUHAPOB, BbICTYMEHMS C AOKNa4aMy U 3alnTbl BEIMOHEHHBIX pabor,
NpoBeAeHNsl TPEHUHIOB, OpraHU3aLmny KONNeKTUBHOM paboThl;

- NPVMEHEeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ONs OpraHM3aummn GOoPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- YBeﬂVI‘-IeHI/Ie I'IpO,ElOJ'I)I(I/ITeﬂbHOCTI/I coadyum 06yqaroummcs| nHBannoom mnn NnMUoMm C orpaqueHHble BO3MOXHOCTAMU
300p0oBbs POPM NPOMEXYTOYHOM aTTecTaumnn No OTHOWEHWNIO K YCTAHOBNEHHOM MPOOONXUTENBHOCTU NX COauN:

- NPOOONMXMUTENbHOCTU caa4m 3a4éta UM sK3ameHa, MPOBOAUMOro B MMCbMEHHOW dhopMme, - He Bonee YyeM Ha 90 MUHYT;
- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 0Byyatowerocst K 0TBETY Ha 3a4éTe UK 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.
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Mporpamma aucumnnuHbl "VIMMTaumoHHoe MogenvposaHue cuctem”; 09.03.03 MNpuknagHas nHpopmaTtuka; cTaplumin npenonasarens, 6/c
Wapwunos P.LL.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®FOC BO n yyebHbiM nnaHom no Hanpasnenuto 09.03.03
"MpuknagHas nHdpopmatuka" n npodunio Noarotosku MNpuknagHas nHopmaTka B 3KOHOMUKE .
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