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1 desb u 3a0a4u AUCUUIIMHBI (M00Y15)

eab (uCHUTIMHBI (MO0Y/151)

Lens MPENo1aBaHus JUCITUTITAHBI 3aKJTFOYACTCS B MOATOTOBKE
BBICOKOKBUTU(DUIIUPOBAHHBIX ~ CIEIUAINCTOB,  BIQJCIOMIMX  OCHOBAMH  COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJOTHI 00paboTKi MH(POpMAIME METOJIaMU MAaTEeMAaTUYECKOW CTATUCTHKHU
B 9KOJIOTUU U TIPUPOIOTIOIB30BAHUH.

3agaun AUCHUNIMHBI (MO0Y):

OCHOBHBIMU 33Jla4aM¥ TTPU U3YUYECHUU JTUCHUILTAHBI SIBISIOTCS:

- BeIpa0OTaTh yMEHHE CaMOCTOSITEIIBHO HCIOJIb30BaTh COBPEMEHHBIE KOMIBIOTEPHBIE
TEXHOJOTUM TIpu O0O0pabOTKE U CTATUCTHYECKOM aHalM3e HHPOpPMAIMM B JKOJOTHU U
MIPUPOIOTIOIB30BAHNH;

- HAy4yduTh OOIIMM NPHHIMIAM MaTeMaTHUYeCKOW O0O0pabOTKM H BU3YaIH3alHUH
TF€03KOJIOTHYECKOM HMH(POPMAlMK C TMPUMEHEHHEM CICHHAIU3UPOBAHHBIX ITPOrPAMMHBIX
IIAKETOB;

- HAyYuTh OOIIMM TPHUHIMIAM BBITIOJHEHHUS] TE€0IKOJIOTHYECKON HWHTEPIpPETALNH
pe3yJabTaTOB MaTEMaTUYeCKOro aHalih3a, MOJICTUPOBAHUS W TMPOTHO3a TMPUPOJHBIX H
TEXHOTECHHBIX MPOIECCOB.

2 MecTo TMCUMILUIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

«KoMmnplOTepHbIE  TEXHOJIOTMM W CTaTUCTUYECKHME METOABl B  OKOJOTUU H

npupoaononaszoBanun» (b1.0.02) sBnsercs nucuuninHoi 6a30BOH 4acTH IPOTPaAMMBI.

[IpepekBu3uThl  auctMIUIMHBL  (MOAynsi):  «KoMIbIOTEpHBIE  TEXHOJIOTMH U
CTAaTHCTUYECKHUE METOJbI B O3KOJOTHU M TIPUPOJIOINOIH30BAHUIY OIHUPACTCS HA OCBOCHHBIE
3HaHMS W YMCHHSI, TIOJy4YeHHBIC NMPU HM3YYCHWHM TaKUX ITUCIUIUIMH, Kak («MaremaTukay,
«Uudopmarukay). Jng ocBoeHus AUCHUIUIMHBL  «KOMIBIOTEpHBIE  TEXHOJOTUH U
CTAaTHCTUYECKUE METOJbI B SKOJOTHH U MPHUPOJOMNOIL30BAHUUY» OO0YyYaroNIHecs HCIOIb3YIOT
3HAHMS, YMEHUS, CIOCOOBI JEATEIHPHOCTH M YCTAaHOBKH, C(HOPMHUPOBAHHBIE B XOJ€ H3yUCHUS
TaKUX JUCIHIUIMH KaK MaTEMaTHYECKHE MOJCIN CHCTEM W TPOIECCOB, SKOHOMHUKA, airedpa u
reoMeTpHsi, MaTeMaTHMUeCKHi aHaliu3, MaTeMaTHuecKas JIOTMKa M TEOpHUs allfOPUTMOB,
BBIUMCIIUTENbHAS MaTeMaTHKa, TEOpUS BEPOSATHOCTEH MW MaTeMaThyecKas CTaTUCTHKA,
uHpopMaTuka,  QU3NKA, METOALI  ONTHMH3AIWH,  TCOPHS  NPUHATHS  PEIICHUH,
MPOrPaMMHUPOBAHNE, OCHOBBI TEOPUH YITPABIICHHUS.

[TocTpekBU3UTHl ~ TUCHUIUIMHBI  SBISIFOTCS  AucUUIIINH  «['eodkonorust mopeit
BOJIOCOOPHBIX OacceiiHOB» u «["eoundopmanrontoe KkapTorpadupoBanue B
PUPOIOTIOITBE30BAHUNY.

3 ®opMmupyeMble KOMIETEHIIHH M MHAUKATOPbI MX JOCTHKEHHS MO JUCHUIJIHHE
(mooynio)

Konanl Conep:kanue KoMIeTeHI U Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIETEeHIINH JTOCTHKEHUSI KOMIIETEHIIUH




OIIK-5 Cnoocoben pemaTh 3a1a4n
npo(heCcCHOHANTLHOM JESATEIIEHOCTH B
obnactu SKOJIOTHH,
OPUPOJIOTIONB30BAHUS M OXPaHBI
MPUPOJIBI c HCITI0JIb30BaHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAITMOHHBIX, B TOM YHCIIC
reonH()OPMAIIMOHHBIX TEXHOJOTHH

OIIK-5.1.

3Haer 3a7a4n
npodeccnoHAIbHON JIEeITeTbHOCTH B
oOacTu 9KOJIOTHH,
MPUPOJONONB30BAHUS U OXPaHBI
TIPUPOIBI c WCTIOJIb30BaHUEM
nH(pOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX, B TOM YHUCIIE
reonH()OPMAIIMOHHBIX TEXHOJIOTHH.

OIIK-5.2.

Ywmeer pelarhb 3a7a4u
npoeCCHOHATIBHON JIEATEIILHOCTH B
o0ractu 9KOJIOTHH,
NPUPOIONONIB30BAHUS U OXpaHbl
IPUPOJIBI c HCIIOJIb30BAaHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAIIMOHHBIX, B TOM YHUCIIE
reonH()OPMAIIMOHHBIX TEXHOJIOTHH.

OIIK-5.3.
Brnanmeer cmocoOGHOCTBIO pemiath
3aj1a4n npodeccHoOHaTbHON

JeSITeTbHOCTH B 00JAaCTH HKOJIOTHH,
NPUPOIONOIB30BAHUS U OXpaHbl
IPUPOJIBI c HCIIOJIb30BAaHUEM
nH(}OpMaIMOHHO-
KOMMYHHUKAIIIOHHBIX, B TOM YHCIIE
reOMH(OPMAIIMOHHBIX TEXHOJIOTUH.

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpyKkTypa IMCUMUIJIMHBI (MOAYJIs1)

OOmiast TPyAOEMKOCTh JUCIUIUIMHBI (MOAYIsl) cocTtaBisier 6 3adeTHBIX enuHMIl (216

aKaJeMHYECKHX YacOB), UNTAETCS B IIEPBOM CEMECTpE: JIEKIUH - 6 4acoB, MPAKTUKU - 22 4acoB,

CaMOCTOATCIIbHAA pa60Ta - 156 4aCOB, UTOT'OBBIM KOHTPOJIEM 3HAHUM SBJISIETCS PK3aMEH.

TpynoemMKoCTh, Ka.
Bun paGotst 1 1acoB
CeMecTp Beero
OO0masi Tpy10€eMKOCTh 216 216
KontakTHas pagora: 34 34
Jlextuu (JIek) 6 6
[TpakTnueckue 3anstus (I1P) 22 22
JlaGopatopubie pabotsl (JI1ab)
KonTakTtHas pabora B nepuos reoperndeckoro ooyuenus (KontTO) 5 5
(IIposedenue mexywux KOHCyIbmayuti U UHOUSUOYAIbHASL paboma co
cmyoenmamu)
KontlITA 1 1




TpynoemkocTb, Ka.
Bua pabotsr 1 1acoB
CeMecCTp peero
ITpomesxyTouHas artectanus (9K3aMeH) 26 26
CamocrosiTeibHasi padora: 156 156
- gvinosanenue Kypcogoeo npoekma (KI1), kypcoesoti pabomuvr (KP),;
- 8bINOJIHEHUE UHOUBUOYATbHO20 MEopuecKo20 3adanus (UT3);
- BbINOJIHEHUEe pacuemHo-epaduyeckozo 3aoanus (PI73); 56 56
- Hanucanue pegpepama (P);
- Hanucanue scce (3);
- CAMOCMOsIMeNbHOe U3yYeHUe pa30enos (Nepeduciums), 30 30
- CAMON0020Mo8Ka (Npopabomka u nOBMopeHuUe IeKYUOHHO2O
mamepuana u Mmamepuana y4eOHuKo8 u yueOHvix nocoout); 10 10
- 10020MOBKA K 1AOOPAMOPHBLIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 40 40
- H0020MOBKA K KOJLLOKBUYMAM,
- N0020MOBKA K NPOMEIICYMOUHOU ammecmayuu 20 20

4.2 PacnipenesieHne BUA0B PadOThl U MX TPYAOEMKOCTH IO pa3feaM JAUCHUILITHHBI

(MmonxyJis)
Ne Pasnen nucuunimuney/ Buzsl yue6Hoit paboTs! (B DopMBI TEKYIIETO
n/m TEMBbI qacax) KOHTPOJIsl YCIIEBAEMOCTH,
IIPOMEKYTOUHON
KOHTaKTHas
aTTecTaluu
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Beenenne. Ilpeamer u bimi-onpoc,
1 COZIEp’KaHUE Kypca 1 1 20 PedeparuBnsiii 0630p,
Otuer o 1a0OpaTOPHBIM
pabotam
Maremarnueckoe bmmn-onpoc,
5 | MOAEMHMpOBaHHE 1 1 16 PedepatusHblit 0030p,
Otuer no 1abopaTOPHBIM
pabotam
Nmurtannonnoe biui-onpoc,
3 MO/JICTTUPOBAHUE 1 1 16 PedeparuBusiii 0630p,
Otuer 1o 1a00paTOPHBIM
pabotam
IIporpammHBIe 51 bimn-onpoc,
4 | TexHHYeCKUE CpeacTBa | 1 1 1 16 PedepatuBHsIii 0630p,
MOJEIIUPOBAHUS Otuer o 1a00PaTOPHBIM




pabotam
Nmurtaunonnoe bmun-onpoc,
5 MozenupoBanue CMO 1 4 18 PedepaTuBHbIii 0630p,
Otuer o 1a60PaTOPHBIM
paboram
3HAKOMCTBO C TAKETOM baui-onpoc,

6 MatLab u cucremoii 1 3 16 Pe(bepaTHBHBIﬁ 0630p’
MOACINPOBAHNA OTy4eT 110 1a6OPaTOPHEIM
Simulink

paboram
MopaenupoBanue
baun-onpoc,
CUCTEM MaccoBOI0 .
1 PedepaTtuBuslii 0630p,
7 | oOcimyXuBaHUS. 4 18
Otuer o 1a00OPaTOPHBIM
MoaenupoBanne CMO
pabotam
10 BpEMEHU
MonenupoBanue bmui-ompoc,
CHUCTEM MacCOBOI'O Pe(bepaTHBHBIfI 0630p’

8 00CTYKHBAHHS. 1 6 18 Otuer 1o JabopaTopHbIM

MonenupoBanue CMO

paboram
0 0COOBIM
COCTOSTHUSIM

9 I'eoskonoruueckue 1 4 18 OK3amen no ounemam
3a]jaui WM UX MOJICNU
Hroro 22 156

Ne n/mn Paznen nucuumnnuHb Jlexiun | [Ipaktuyeckue |CamocrositenbHas| Bceero
3aHATHS pabora
BBenenue. [Ipeamer u 20
1 1 24
coJiepKaHue Kypca
MareMaTH4ecKoe MOJICITUPOBAHUE 16
2 ACTHP 1 24
3 HmMuTanimoHHOE MOJIEIIMPOBAaHHE 1 16 24
4 [IporpaMMHBIE U TEXHHUYECKHE 1 1 16 24
CpeICTBA MOJICITUPOBAHUS
MMUTaliMOHHOE MOJEIUPOBAHUE L 4 18 Y
> lcMo
3HakoMcTBO ¢ nakeroM MatLab u 16
6 |cucTeMoil MOAEIMPOBaHHUS 1 3 24
Simulink
M 18
OJICIIUPOBaHHE CHCTEM
7 MaccoBOI'0 00CITy>)KHBaHUSI. 4 24
MonenupoBanue CMO o
BpPEMEHH




MoaenupoBaHHie CUCTEM
MaccoBOT0 0OCITYKHBaHUSI.
MopaenupoBanue CMO no
0COOBIM COCTOSHHSM

18

24

I'eoskomornyeckne 3aJadyu M HX
MOACIN

18

24

Hroro

6 22 156

216

4.3 Coneprxxanue pa3aeioB JUCHUNIMHBI

HanmenoBanmne pasgciia

Conepxanue
pazznena

®dopma
TEKYIIETo
KOHTPOJIS

Beenenue. [Ipenmer u

COACPIKAHUC KypCa

MopnenupoBanue KaK METOJ
nosHauus  [lomoOume.  I[loHsaTus
CHCTEMBI Hu MOJEIIH.
MHOro3Ha4HOCTh W OMPEICIICHUE
TepMUHA «MoJenby». HaTypanbHble
u abcrpakTHbIe Mojenu. OyHKIHUH
Moneneii.  CpolicTBa  MOJEIECH.
Mogenp 1 OpuruHai, COOTHOLICHUE
Mexy HuMH. Knaccel u mpumepsl
CHCTEM. CrnoxHBIC CHCTEMEL.
MogenupoBaHue Kak OCHOBHOH
WHCTPYMEHT U3Y4YEHHUSI CHUCTEM.
Knaccudukanus MoOJgETIeH.
MareMmaTtuueckue MOJEIH.
JleTepMuHUpOBaHHBIE 51
cToxacTuueckue mMoaenu. Juckper-
HbIE W HENPEPBIBHBIE MOJEIH.
Kpurepun ONTUMAJIBHOCTH.
AHanuTHYecKMe M HMMHUTAIlMOHHBIE
MOJETIH. Bo3moxnocTtu U
OrpaHUYECHUS MOJETTUPOBAHUS.
DOBOJIOLMS  CPEACTB U METOJIOB
MaTeMaTHYeCKOTO M HWMHTAIMOH-
HOTO MO/JIETTUPOBAHMSL.
KomneroTepnas MOJIENb.
CucTeMHBII MOJIXOJI B
MOJEIUPOBAHNH.

KoHTponbHbIi
OIIpoC

MarteMaTuueckoe MOACIINPOBAHUC

[lonsaTne MareMaTU4eCcKOU MOIEIN
M MareMaTH4eCKOro MOJEIIUPO-
Banus. Knaccuduxamms moaeneit u

KonTposbHbIit

orpoc




BUJIOB MOJEIUPOBAHHS.
Maremaruueckue METOIbI
MOJEIUPOBAHUS  IPOLECCOB U
cucteM. MeTtoapl  CHCTEMHOIO

aHaju3a. YpaBHeHus H
JIOTIOJIHUTEJIbHEIE YCIIOBUS.
Huckperuzanus. Cetku. Koneunsie
2JIEMEHTEL. Mounenu TEOPUH
MaccoBOI'0 00CIyKUBaHUS.
[Tpsimbie Hu UTEpaIlMOHHbIC

anroputMbl. JlaHHBIE U METOABI UX
o0paboTku. UuClneHHBId JKCIe-
pUMEHT. AHaJIM3 M WHTEPIpETaIHs

MOJIEITH. Monean TIBHDKEHUS.
Mopens  nmomynsaumu.  Mogens
SIUAEMHUU. HNHcTpymeHTalIbHBIE

cpeacTBa JJIA MOACIIUPOBAHUA
JUHAMHUYCCKUX CUCTEM.

Mutanmonnoe
CMO

MOACIIMPOBAHUC

Knaccudpukanus  WMHTAIMOHHBIX

MOJICIICH. CsoiicTBa CHCTEM
MMHUTAIMOHHOTO  MOJICJIUPOBAHMUSI.
OTanel HMHTAIIMOHHOT'O
AKCIIEPUMEHTA. dopmupoBaHue
MO/ICIIH. ONeMEHThI MOJEIIH.
ITopsimox IIOCTPOCHUS
AMHUTAIIMOHHOM MOJICIIH.
Bocnpoussenenue pa3BUTHUA

npoiiecca Bo BpeMeHu. Ciy4aiiHbie
yuciia U BenuunHbl. Metog MonTe-
Kaprno, croco6sl ero npumMeHeHUs.
IlceBnocnyuaiinbie YHCa.
CrocoObl TONMY4YEHHS CITyYalHbBIX
yucen. CayuyallHble  BEJIMYUHBI.
CnocoObl TOJTy4YeHHs CIIy4alHbIX
BenuunH. OleHKa  CIy4YalHBIX
yucen u  BenuuumH.  IIpumep
nmuTamuu.  IlocnemoBaTenbHOCTD
pa3paboTku n MaIlIMHHOMN
peanuzauuu mojeneil. Ilocrpoenue
KOHLIETITYalbHOM MOJEIu U €€
dbopmanmzanus. AJITOPUTMHU3ALUS

MOJIEH u ee MaIIMHHAS
peanu3anusi. Mopenupyroniue
AITOPUTMBI.

Meronsl IIOCTPOECHUS

KonTponbHblii

ompoc

8




MOJICTTUPYIOIIHX
[Mpuamun «dT». [puammun ocodbIx

JIITOPUTMOB.

COCTOSIHM. ITonyyenue u
UHTEpIpETALNs pe3yJIbTaToB
MOJIEJTMPOBaHUS.
IIporpaMMHBIE ¥ TEXHUYECKHE
Cpencrtsa IIPOrPaMMHOTO
CPEICTBa MOJEIINPOBAHHUS
o0ecrieueHust MOJIETTUPOBAHUS.
S13bIKM MOJEIUPOBAHUS
(knaccudukanys, CpaBHUTEIbHBIHN

ananu3). Kputepun BeIOOpa S3BIKOB

MOACIINPOBAHUA npu pPeHICHUH

KOHKPETHBIX 3aaad.
ABTOMaTH3anus
MIPOrPaMMHUPOBAHUS MOJEIICH.
[TakeTbl TPUKIAAHBIX ITPOrPaMM
bankn nmaHHBIX
Hudpossre,

ruOpuaHbIE

MOJICJTUPOBAHUSI.
MOJIEJTUPOBAHUSI.

AQHAJIOTOBbIE "
MOJIETUPYIOIINE KOMILIEKCHI.

KonTponbHbIii
orpoc

NmurtanuonHoe MOJCIUPOBAHUC
F€0IKOJIOTHYECKUX 00BEKTOB

CTpyKTYpHBI aHaiu3 MpPOLECCOB

Ha 00BEKTE 9KOJIOTHH.
@OyHKIMOHANBHAS MOJEIh W €¢
IUarpaMmbl. YPOBHU JIeTaau3aluu
(GyHKIIMOHATIBHOU MOJETH (PUPMBIL.
IIpouecc JBYX

B3aMMOCBS3aHHbBIX MOJEEH:

CO3JaHus

(GYHKIIMOHAJIBHOW, CTPYKTYPHOH H
NUHAMHUYECKOM MMUTAIIMOHHOU.

KonTponbhblii
orpoc

3HakoMcTBO ¢ rtakeTom MatLab u
CUCTEMOM MOJIETUPOBAHUS
Simulink

1. 3HaKOMCTBO C BO3MOKHOCTSIMU
MATLAB

2. 3HAKOMCTBO C BO3MOKHOCTSIMH
SIMULINK

3. 3HaKOMCTBO C OJ10KaMHu Sources
u Sinks u3 SIMULINK \

4. OTBETHI Ha BOIPOCHI

KonTponbHbIii

ompoc

MopaenupoBanue CHUCTEM

MacCOBOI'O 00CITyKUBaHUS.

MoaenupoBanue CMO o

BpPCMCHU

1. Ilocmpoenue mooenu

2. Hacmpoiixa mooenu

3. Iloocomosexa cmamucmuyecko2o
9KCnepumMenma

4. Pewenue 3a0auu

5. Ilooeomoska omuema

Jomyck k
pabore,
3alMTa OT4eTa

MopgenupoBaHue CHCTEM
MaccoBOI0 00CTYKUBaHUS.
MonenupoBanue CMO 1o ocoObIM
COCTOSHUAM

1. Ilocmpoenue mooenu

2. Hacmpotixa mooenu

3. Iloocomoska cmamucmuyecko2o
9KCnepumMenma

4. Pewenue 3a0auu

5. Ilooeomoska omuema

Jomyck k
pabore,
3alMTa OT4eTa

9




9 I'eoskonmornueckue 3amaunt u ux | 1. [locmpoenue mooenu

MOJIETHN 2. Hacmpotixa moodenu Jlomyck K
3. Iloocomoeka cmamucmu4ecko2o
pabore,
9KCnepumeHma

3aIlUTa OTYETA
4. Pewwenue 3a0auu 1

5. Ioozomosxa omuema

4.4 TemMbl U IJIAHBI MPAKTUYECKUX/1A00PATOPHBIX 3aHATHH

IIpakTuyeckas padora 1. CBEJAEHUSA O IHHAKETE MATLAB U CUCTEME
MOJAEJIUPOBAHUSA SIMULINK -4 YACA.

Ocoboe MecTo cpear HMHCTPYMEHTalIbHBIX mpuiokeHuid maketra MATLAB 3anumaer
cuctema BusyanpHoro wmogenupoBanus SIMULINK. E& MoxxHO paccMarpuBarh, Kak
camocTosTeNbHbIN npoaykT Gupmbl Math Works, onnako paGotaeT OH TOJNBKO MpU HAITUYUU
saapa MATLAB u ucnonb3yer MHOTHE (QYHKITUH, BXOJSIIUE B €0 COCTAB.

HauaJio padorsl

Uro6s! 3amyctuth MATLAB, Hano HauaTh ¢ KOMaHa nyck — npozpammmsl — MATLAB —
MATLAB NN (rme NN — Ha3BaHHe BEpCHHM) WIM HaXaThb COOTBETCTBYIOIIMH SIPJBIK WIH
nukTorpammy. [locne 3Toro Ha sKpaHe Ha HEKOTOPOE BpeMs, 3aBHUCSIIEE OT OBICTPOJCHCTBUS
[1K, nosBnsercs turynbHas 3actaBka cuctemMbl MATLAB (puc. 1.1). OHO Bckope cMeHseTcs
OCHOBHBIM OKHOM CHUCTEMBI, B IIEHTPE KOTOPOTO pacrojaraercsi KoMmaHaHoe okHo (puc. 1.2).

MATLAB® "

The Language of Technical Comp

Version 7.11.0.584 (R2010b)
64-bit (win64)

August 16, 2010

License Number: 161051

Puc. 1.1. TutynpHas 3actaBka cuctemsl MATLAB

| Karomor pabomn ofmacTe I Karomor paboumo MapnmpyT ok

~) MATLAB OxHo ynpaeneHu3 3 P—
FPain Mpaska Okno 2 E F L
D

0O = i

Tﬂuﬁpu noxaAo0eath 6 MATLAB ¢ ! ! coaTs foTEERITE creHApYE dyHETm I

YTo6H HauyaTk PacoTy HaGepuTe caenyeuee: helpwin, helpdesk, wan demo.
[49 MHOOPHALKMK O NPOAYKTAX NoceTHTe wwuw._mathworks.com.

» a=[1 2;1 0]
e

1 2
1 5]

»l ‘ I CHMCTEMHO ¢ IPHCTAIT 6HHE ATA BB Of4 KOMMAHS I

Puc. 1.2. IIpumep komangnoro okna MATLAB

3anyctuth SIMULINK moxHO otHUM 13 3 ¢11oco0O0B:

10




[[JmenkHyB MO COOTBETCTBYIONICH KHONKE IMaHENIH MHCTPYMEHTOB KOMAHIHOTO OKHA
MATLAB;

[10BBens komanay Simulink B akTuBHO#M cTpoKe KOMaHIHOTO OKHA;

[ [JBeIOpaB komanay New B Model (cozmate P moaens) B Menio File.

Hcnonb30BaHne NEPBOrO M BTOPOTO CIIOCOOOB MPHUBOIUT K OTKPBITHUIO OKHA MPOCMOTpA
ouomotekn Simulink, a mpu BeIOOpe komMan bl New P> Model kpome Hero oTkpwIBaeTcs €Iie u
MyCTO€ OKHO JIJIsl CO3AaHUs S-MOAEIH.

bubauorexn 6;0xkoB SIMULINK

Crucok pazgenoB 6ubmmoreku Simulink mpenctaBieH B OCHOBHOM OKHE IPOCMOTpa B
Bujie aepea (puc.1.3.). Ctpykrypa 6mbauorexku Simulink:

[1[JOcHoBHast OubIMOTEKA!

Pasniensl ocHOBHOM OMOIIMOTEKH:

broku, BXoas1me B pa3aeisl;

CJ[JPacmupeHusi OCHOBHOH OHMONHMOTEKH, OTHOCSIIHECS K HabopaM WHCTPYMEHTOB
MATLAB.

Hwxuuii ypoBeHb uepapxuu o0pa3yroT cobctBeHHo Oyiokum SIMULINK, kortopeie u
UTPAIOT POJIb KUPIUYHUKOB MPH MOCTPOCHHUU S-mojenu. YToOsl BCTaBUTH OJOK B S-MoJenb,
HEOOXOJMMO HaXaTh KHOIKY MbIIIM Ha rpaduvyeckoil WM TEKCTOBOM MeTKe OJoka M, He
OTITYCKasi KHOIIKY MBIIIH, IEPEMECTUTh €r0 B OKHO OJIOK-THarpamMMmBbl.

CTtpoka MEeHIO OKHa OJIOKa-IMarpaMMbl COICPIKUT KPOMe OOIIECH3BECTHBIX MEHIO I JIBa:

Tools — uHCTpYMEHTHI;

Simulation — moaenupoBanue.

m Simulink Library Browser

File Edit View Help

) & <A find |

Continuous: simulink/Continuous

=i ]
) 3 ontinuous
2 Continuous

2 Discontinuities
2+ Discrete
3+ Look-Up Tables

Discontinuities

P 7R

1 Math Operations Discrete
2+ Model Verification
2 Model-Wide Utilities Look-Up Tables
i Ports & Subsystems
2 signal Attributes + - Math Opsrations
2 Signal Routing - += %
2+ Sinks @
] Sources @ Maodel Verification
)
1 User-Defined Functions
+ W Aerospace Blockset Misc Modelwide Utilities
+- W CDMa Reference Blockset &
+ W Communications Blockset &é Ports & Subsystems
B Control System Toolbox
+/- W DSP Blackset F Signal Attributes
+- Bl Dials & Gauges Blockset AN
+- W Embedded Target For Motorola MPCS ) .
Wl Embedded Target for TI €000 DSP "E Signal Routing

||

Wl Fixed-Paoint Blockset

s’ .
+- W Fuzzy Logic Toolbox - .: Sinks
Bl MPC Blocks :
+ W MCD Blockset - &  souces
+1- W Meural Network Blockset ]l
Bl Real-Time Windows Target ¥ User-Defined Functions
+ W Real-Time Workshop

11



Puc.1.3. OcuoBHas oubauoreka 010xkoB SIMULINK

JdemoHcTpanust BO3MOKHOCTEH

Uto06b! mOMy4uTh IpeacTaBieHue o Bo3MokHOCTIX MATLAB u o ToMm, 4TO Takoe MOJIEb,
paszpaboranHas ¢ momombio SIMULINK, MOXHO BOCIIOJIB30BAaThCS JIEMOHCTPAIIHOHHBIMH
cpencrBamu MATLAB (komanma demo B akTUBHOM CTPOKE KOMaHHOTO OKHA).

3aoanue K 1adbopamopnoit pabome 1

1. 3nakomcTBO ¢ Bo3moxkHocTamu MATLAB

1.1. Habepute komanay demo B akTHBHON CTpOKE KOMaHIHOTO OKHAa M Haxxmwute Enter.
Otkpoercs okHO teMoHcTpaiuu (puc. 1.4). B neBoit yactu okHa Haxkmute Ha + nepenq MATLAB.
[Toce TOro, Kak pa3BepHETCS CIHCOK MAaNoK, MOXXHO IO OdYepend BbIOWpaTh MANKH U
MOCMOTPETh, Kakue Bo3MokHOCTH TakeT MATLAB nipeqyaraet nosib30BaTesisiM.

File Edit Wiew Go Web ‘Window Help
& = T S | Findin page;

Help Mavigator

| MATLAB Demos v [a
Contents Incle: Search Demos Faviorites
[ Getting Started with Demos MATLAB Demos
=R qNiATLA
{1 Deskop Enviranment MATLAB integrates mathernatical computing, visualization, and a powerful language to provi
CI Matrices flexible environment for technical computing. MATLAB includes toals far:

(3 Numerics + Data acquisition

D Graphics + Data analysis and exploration
l:l Language + “isualization and image processing
[:l Automation Client Interface {COM) + Algarithm protatyping and development
*
.

w23 Gallery Madeling and simulation
[:I Mare Demios Programming and application development
ﬂ MATLAB Report Generatar Fun demos in the following categories to see MATLAE at wark.
'& Toolboxes
g ;::]CL:;ZTS Category Description
Desktop The MATLAB desktop is a graphical user interface that transforms MATL

Puc. 1.4. lemonctpaunonnsie Bo3MoxHOCcTH MATLAB
1.2. Haxwmure + mnepen Matrices u 3amycTuTe jAeMoHcTpauuio Basic Matrix Operations

(Hampumep, ABOMHBIM IeT4KoM). [lepBbIM craiiiloM OTKpOETCS KapTHHKA C JIOTOTUIIOM IaKeTa
MATLAB (puc. 1.5.).

) Basic Matrix Operations

Help Navigator File Edit View Insert Tools Window Help

MATLAB. The Language of Technical Computing.

Conterts ~ Index = Search ~ Demos  Favorites

-~ [ Gefting Started with Demos
-k MATLAB
(21 Desktop Environment
-] Matrices
h Q Basic Matrix Operations
4 Inverses of Matrices
- Graphs and Matrices
- Sparse Matrices
h Q Matrix Manipulation
Q Eig. & Singular Yalue Show
-3 Finite Differences
g NASA Aitfoil
h Q Orderings and Separators for a Finij

Puc.1.5. JleMoHCcTpals OCHOBHBIX MAaTPUYHBIX OIIEPATOPOB
12



1.3. Tlo ouepenu mocmoTpuTe Bce (ailyipl, MPEUIOKEHHBIE IEMOHCTPAIMEH BO3MOXKHOCTEH
MATLAB, ocobGenHoe BHUMaHHWe ynenute pazaenam Marpunbl, ['paduku u Tanepes, rme
MO>KHO YBUJIETh MHTEPECHBIC IPUMEPHI PA3IUYHBIX TpaduKoB (puc. 1.6).

Puc.1.6. IIpumeps! rpaduKoB CIOXKHBIX (PYHKIUN

2. 3naxomcTBO ¢ BosmoxkHocTsiMu SIMULINK
2.1. CBepHuTe B JI€BOI yacTu 1eMOHCTpalMoHHOro okHa nanky MATLAB u pazBepHute nanky
SIMULINK. Bri6epure u3 cnucka nanky General — ['maBuas (puc. 1.7).

 Help - [=)5
Fle Edit View Go Web Window Help
Help Navigatar =_—
& o 2| & Findinpage: ‘
T'Sirnuliﬁklrjemo hounce v
Conterts  Index  Search  Demos Favorites
[B> Getting Started with Demos | bounce.mdl Open this model
+ A MATLAB Tracking a Bouncing Ball

#-A Toolooxes
=B simulink A rubber ball is thrown into the airwith 2 velocity of 15 meters per second fram a height of 10 m. The

position of the ball is shown in the lower plot of the scope, and the velocity of the ball is shown in the

& ] Features
upper plot.

F-] General

Esd Tracking a houncing hall This system uses a resel-integrator to change the direction of the ball as it comes into contact with the
graund

9+ Sirmole nendulurm simulaton

Puc. 1.7. I'naBubie npumeps! u3 SIMULINK

2.2. Boibepute npumep «TpaekTopusi TPBITAIONMIETO MsS4ay, OTKPONTE MOJAENb JIBOWHBIM
MIETYKOM WIIM KOMaHI0H «OTKpPBITh MOAENb». OTKPOETCsI OKHO MOJENIU C JBYMs OKHaMH JJIs
rpaduKoB. 3aIyCTUTE MOJIENb Ha BBINMOJIHEHHE, HAXKaB KHONKY CO CTpenkoi [1. B oxHax s
rpaduKoB MOSABATCS caMM rpaduku. BepXHuil — n3MeHeHHe CKOPOCTH, HIXKHUN — M3MEHEHHe
TpaekTopuu co BpemeHeMm (puc. 1.8). B okHe monmenu cieBa MOXHO BHECTH W3MEHEHUS W
IOCMOTPETH, KaK 3TO OTpa3uTcs Ha rpadukax. MoXKHO U3MEHUTh T'PAaBUTALMOHHYIO TIOCTOSTHHYIO
U TIOCMOTPETh, KaK W3MEHHUTCS TPACKTOPHs MPHITAIONIET0 Ms4a Hampumep, st JIyHbsl wim
OmuTepa, — 11 3TOrO HA/IO ABOMHBIM IEITYKOM OTKPBITH OJ0K Gravity, "3MeHNTh KOHCTAHTY,
Hakath OK m 3amycTuTh MOAEnh Ha BBINIOJHEHHWE CHOBA. AHAJOTHYHO MOXXHO H3MEHHTHh
k03¢ ¢unment ynpyroctu B 6soke Elasticity u mocmotpeTs Ha n3MeHeHusI.

13




2 1 bounce B@KZ

File Edit “ew Simulation Format Todls Help
JD=zEd& B 2| X I . Normal RAI= R R -

Gravity Velooity

Beuncing Ball Model "
(Double click o the "2 for more info) Double click
here for

Simulink Help

To start and stop the smulation, use the ™ p"
selectionin the "Smulation” pulldown menu

Ready 100% ode23

- Pendulum with one joint
43- Pendulum with o joints
Q Inverted pendulum animation
& Double spring mass system simulation
Q Thermaodynamic model of a house
-] Automotive

Time offset. 0

Puc. 1.8. Moaenb «TpaekTopus NPbITaroLIero Msya»

2.3. O3HakoMbTeCh ¢ MOJeNbl0 «TepMoanHaMUUecKass MOJENb J0May, TOXKE HAXOIAIIEHCS B
I'maBuoit nmanke SIMULINK (puc. 1.9). B 310l Monmenu MOXHO IOMEHSTH TEMIIEpaTypy
OKpY’Kalolled cpezbl, CpelHIo Temneparypy B Jgome (B Papenrelitax) M MOCIEIUTh Ha
rpadpukax, Kak OygeT MEHSAThCS TeMIepaTypa, pacxo] »OSJICKTPOIHEPruu | IJiara 3a
3JIEKTPUUYECTBO.

2.4. CamMOCTOATENBbHO O3HAKOMBTECh C JApyruMu monensimMu u3 nemoHctpanuun SIMULINK,
CpeaH KOTOPBIX €CTh BECbMa MHTEPECHBIE.

3. 3nakomcTBO ¢ 0;10kamu Sources u Sinks u3 SIMULINK

3.1. 3akpoiiTe OKHO JeMOHCTpaluu U oTKpoire HoByto Monenb SIMULINK. Ilpu stom
cJleBa OTKPOETCsl CHUCOK OmbmuoTek 6;10K0B (cM. puc. 1.3), a ¢ mpaBoil CTOPOHBI — YCTOE OKHO
Juist HOBOM mozenu. Pa3zpaboTtka moneneit cpeactBamu Simulink (B manmpHeimeM S-Moneneil)
OCHOBaHa Ha TexHosoruu drag-and-drop.

3.2. Otkpoiite MBOWHBIM IHIemukoM OuoOIHoTeky Sinks — Ilomywarenu u mepeMecTuTe B
okHO S-mozenu Onoku Display — Jlucrieit, mokaspIBarOIIUii MocIeaHee 3HAYCHHE BXOJSILIETO
curHana, u Scope — I'paduk-«ocummiorpady, Moka3pIBalOMINN N3MEHEHUE CUTHAJIA BO BPEMEHHU.

3.3. OTKpoiiTe IBOMHBIM IIETYKOM OMOIMOTEKY Sources — VICTOYHMKHM U NepeMecTuTe B
okHO S-mozenu 010k Clock (gackr). CoemuanTe 3TH OJOKM CTPEIOYKOM, KaK MOKa3aHO Ha PHUC.
1.10. lenukom mo ctpenouke [][]3amycTuTe MOJENb Ha BBINOJIHEHHE, HAa TpaduKe MOSIBUTCA
U3MEeHeHHne curHana. Eciam He Bech Tpaduk OTOOpakaeTcsi, TO MOKHO Ha)kKaTh HA 3HAYOK IS
U3MEHEeHHs MaciuTaa.
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Fiz Edit %iew Smulation Format Tools  Help

=HE

b | o [Herma e RE T

Start the simuation

Start simulation

heater
aoot

Dillar
Gain

blower

i P C2F
SetPoint poprenheit Heater ks
10 Gekius Themosta: Elower Celsus b
Fahrerheit
Housz
Fz2C
Aug Cutdoor Fahrenheit i
Tt o Deliue
Daily Temp
erimtion
House Themodymamics Double click.
Maubla click an tha "5 far morns info) hara for
Sirnlink Help

To sfart and stop the sirulaton, usa the "Start”
gelection in the “Simulation” pull-down mena

[100%

- T Sirn B St

Gl Pandulum with twa joints
Q Imvered pendulurm animation
Q Double spring mass sysiem simulation

- @ Thermodynamic model of 3 house
1 Autarmotive

--[:i Aerospace

ﬁ Embedded Targetfor Motorola MPCA55
--ﬂ? Real-Time Windows Target

E!n Real-Tima Warkshop

ﬁ SimMechanics

Puc.1.9. Tepmoaunamuueckast MOZEINb JOMa

Indear v,
Outdoor Terp.

B variables are initialized by 2 file called

0O & a find |

Clock: Dutput the current simulation time.

= B Simulink A ¥ '
B Continuous Band-Limited White
= *o Noise
2 Discontinuities
2 Discrete Chirp Signal

2+ Look-Up Tables

2 Math Operations
> Model Verification
23 Model-Wide Utilities
2 Ports & Subsystems

Clock

Constant

0o ==

| Signal Attribut
% 5:3:; Ro:t:ges 234 |Digital Clock
:& Sinks
5 Sources From Workspace

21 User-Defined Functions
W Aerospace Blockset
B COMA Reference Blockset

B Communications Blockset E Ground
B Control System Toolbox
i] DSP Blockset @ Inl

B Dials & Gauges Blockset
W8 Embedded Target for Motorola MPCS

mnn Pulse Generator

O2E& )] > Normal
® —
Clock

J Scope

SBE LLL ABRE

Puc. 1.10. 3nakomctBO ¢ O1okamu Ioayuamenu v Hecmounuku
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3.4. Bamenwure 010k Clock na 6ok Digital Clock, mocmorpure, kak usmenutcs rpaduk B 3ToM
ciydae. J[Bakabl IIEIKHUTE 110 OJIOKY, OTKPOETCsl OKHO MapaMeTpoB. M3amenuTe mrar mo
BpeMmenu ¢ 1 Ha 2. ITocmotpurte, uro nonyuurcs (puc. 1.11).

- [O]X]

S8 LLL HEE

Time offset: 0 Time offset: 0

Puc.1.11. I'paduku 6110ka Digital Clock ¢ mrarom 1 u marom 2

3.5. Ilo ouepenn mocTaBbTE B KAYECTBE OJIOKOB-UCTOYHUKOB APYTHE OJIOKH, T/I€ €CTh
BO3MOKHOCTH, IOMEHSANTE apaMeTphl, IOCMOTPHUTE PE3YJIbTaThI.

IIpakTuyeckas padora 2. UMUTAIIMOHHOE MOJAEJIUPOBAHUE CHUCTEM B
MATLAB SIMULINK. IIPOEKTUPOBAHUE OIITUMAJIBHOW HAJIOI'OBOM
CTABKU HA ITPUBBLIB — 6 YACOB.

Omnpenesienne npodaeMsl, eJib padoThI:

F'ocynapcTrBo cTpemMuTCs yBENIMYMUTh HAJIOIM, 4YTOOBI HANOJIHUTH OIODKET JJis
BBINOJIHEHHS CBOMX COLMAIbHO-I)KOHOMHUYECKUX U 000pOHHBIX (hyHKIMHA. BU3Hec xayercs, 4To
HAJIOroBoe OpeMsl BEJIMKO M HaJIOTOBbIE CTAaBKU HAJ0 YMEHBIIMTh. JKOHOMHCTBI YTBEPKIAIOT,
YTO OOJIBLIME HAJIOTU CAEP)KUBAIOT PAa3BUTHE HPKOHOMMKH, a 3HAUUT M OyJyllee HaroJHEHHE
OromKeTa.

IIpoGaema: Teopus U MpakTHUKa HE 3HAIOT BEJIWYMHY IPUEMIIEMON Uil BCEX HAJIOTOBOM
CTaBKH.

3agaua: 000CHOBATh BEJIMYMHY HAJIOTOBOM CTaBKH.

Pa6ouas runore3a. [locTyrienus B O10/DKET 3a Onpe/eseHHbIH epruo]i BpeMeHu OyayT
HauOOJBIIMMHU HE MPU MAaKCUMAJIbHOM, a NMpH ONTUMAabHOU Ui Oro/pkeTa cTaBke Hanora. To
€CTb C POCTOM HAJIOTOBOH CTaBKM IOCTYIUIEHHsSI B OOJUKEeT OyIyT yBEIMYMBATBHCS, a 3aTeM
YMEHBILATHCS.

Henbr pabGorbl: uccieqOBAaTh 3aBUCUMOCTb IOCTYIUIEHMM B OHOKET OT BEIUYUHBI
HaJIOTOBOM CTABKH.

IIpumep pa3paboTKu HMUTALMOHHONH MO/JE/IH.

1. YTOouHEeHNe U orpaHrueHue NPOOIEMBI.

HecmoTpss Ha Maccy HaJOroB M TEPMHHOB HCTOYHHKOM pa3BUTUS OH3Heca, U
UCTOYHHKOM HaJIOTOBOTO HAIOJHEHMs OIOPKeTa B KOHEYHOM MHCTaHLMU SBISIETCS MPUOBLIb,
T.€. IPEBBILLIEHUE 1I0XO0B HaJl pacXOJdaMH.

2. Beienenue npo6ieMHoi cucTeMbl (0OBEKTHI U (PYHKITUH )

3akoHoaaresb. OOBSABISET CTABKY HaJora.

Brom:xer. [lonyyaer HanoroBble OTYUCIEHUS OT MPUOBUTH MPEANPUSATHIH.

Ipexnpusitus. [To HaTOroBOI CTaBKE HAa MPUOBLIL OTUUCIISIOT CPEJCTBA B OIOIKET.
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3. [TocTpoeHue caoBapHO MOJIeNH (ONUcaTeNbHAs, TECKPUNITUBHAS, BepOaIbHAS MOJICTh).
I'ocynapcTBo 0OBSBISIET CTaBKYy Hajlora Ha MPUOBUIH M TOJYy4aeT OT (MPM CPEACTBA B
oromxer. Oupmbl 00671a1al0T COOCTBEHHBIM KalMTAIOM, MPOU3BOAAT MPHOBLIb, OTYUCISIOT 10
HAJIOTOBOM cTaBKe cpeacTBa B Owojker. IlocTHanoroBass mpuObUIb Kak HepaclpeneineHHas
npuObUIb TOJIHOCTHIO BKIFOYACTCSI B COOCTBEHHBIM KamuTan ¢GupMbl. JuBHIEHABI HE
BBIIVIAYMBAIOTCS, HUKAKUX JAPYTUX OTUMCICHHUN OT MPUOBLIM HE npousBoautcs. Bes mpuObuib
pacrpezensercs TOJIbKO Ha JIBa OTOKa: B OIOKET, @ OCTAaTOK B COOCTBEHHBIH KamuTal.
4. MaTteMaTuueckas MOIEND.
CyMma HaJOroBbIX TMOCTYIUIGHHH OT NPEANPUSATAN 3a MOJEIUPYEMbId MEPHUO.
HaKaIUIMBaeTcs Ha OIO/DKETHBIX CYETaX U MPEACTABISIETCS HHTETPAIOM:

tf
BD(t) = j PRF (t) - TXRTdt ,
th

rae BD(t) — cymma, mocTynuBIiMX B OFOJKET CPECTB OT HavYaaa MOJCIMPOBAHMS K MOMEHTY t,
pyo.;
PRF(t) — nonanorosas npuOsLib (Profit), momyyaemas mpeAnpusTueM B MOMEHT t, py0/ro.;
TXRT — craBka Hayora Ha npuObLIH (tax rate);
{ — Texymee Bpems, roz.
tb — HavanpHBIH (DEgIN) MOMEHT MOICITHPOBAHHS;
tf - mocmeanuii (final) MoMenT MomEMpPOBaHUSL.
KanuranuzupyeMblii PeIIPUSTHEM 32 BPEMS MOJICIIMPOBAHHUS OCTATOK MPUOBLIH

CP(t) = tj PRF (t) - (1— TXRT )dt

[Tpu6sITH B MOMEHT t
PRF (t) = CP(t)-RN ,

rie RN — peHTabenbHOCTh KamuTana NpeanpusaTHs. 3aJaeTcs Kak [apaMeTp HpeinpusiTHs,
HCXOJIHOE TaHHOE.
Komnerorepnasi Mmogess B mporpamme Simulink

Komnbroteprast Simulink-monens npencraBisiercss B BHIE OJOK-CXEMBI, CO/EpIKaIIeit
TUNOBbIe (YHKIIMOHAIbHBIE OJOKM CHCTEM YIIPaBJICHUS U YIpaBIsieMbIX 00bEeKTOB. B Oioku
BKITIOYECHBI KOMITBIOTEPHBIE MTPOTPAMMBI, BEIYUCISIONINE MaTeMaTHdeckiue QyHKIUU. 3HAYKW Ha
0JI0Kax TPEACTABISIIOT (POPMYIIBI AHATUTHYECKAX BBIPAKCHHN TMEPEAaTOYHBIX (YHKIUH Kak
OTHOIIEHHE BBIXOJHON MHPOPMAIIUU K BXOJHOM.

BHauvane cTyaeHT cocTaBiseT MOJENIb U3 THUIIOBBIX 3JIEMEHTOB OMOIMOTEKH Ha JIHMCTE
Oymaru.

[TepBoe neiictBue - 3amyctuth Matlab. Ilpu sToM BO3HHMKaeT cTapToOBOE IUAIOrOBOEC
OKHO, B KOTOPOM PAacIlOJIOKEHbI TPH BCTPOSHHBIX OKHa:, Current Folder - cnesa, Workspace -
BBepxy cnpaBa u Command Hustory - B mpaBom HmwxkHeMm yriy. Kaxkmoe MOJOKHO MOXHO
ocBoOoaMTh U3 oKa. ClieBa TakyKe pacrosaraercst KHornka Bkiaagaku Command Window.

Jlns co3maHust MOJETH HYKHO BBIMONHUTH jaeiictBue File => New => Model. Dto
NPUBOJINT K 3amycky nporpammbl Simulink, kotopast co3aer mycroe OKHO MOJIEIH.

Jlanee Hy)XHO BbI3BaTh Opay3ep OMOJIMOTEKHM KOMIIOHEHT, MCIOJIb3YsSd KOMAaH]Ibl MEHIO
View - Library Brouser wiu kHotiky B anen uHcTpymeHnToB Library Brouser. Okno Opay3sepa
COJICPXKHUT JIBE€ MAHENIU: CJIeBa HMEpapXHUyecKoe JepeBO OMOIMOTEKH, CIpaBa - COAEPKUMOE
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BBHIOPAHHOM B JICBOW TAHENH TMAaNKu ¢ 0Jiokamu. B manke MoryT ObITh MOJOMOIMOTEKH U OJIOKH.

Kaxxapiii 6510k ¥ mog0uOIMOTeKa UMEIOT BU3YAIbHBIN CEMaHTUYECKHUI 00pa3 U HAIHUCh.

[T simulink Library Browser:

File Edit View Help

=1olx]|

O 4 i

EJ taxrate2 *

File Edit view Smulation Format Tools Help

Pasmecture okHa Opaysepa

value

- 8 Simulink

2] Discrete
2 Logic and

] Sinks

2] Commonty Used Blocks ]
] Continuous
] Discontnuites

Bit Cperations

-2 Lookup Tables
-] Math Cperatiors
- 3] Model Verification
- B Model-wide Utiities
-3 Ports & Subsystems
2 Signal Attributes
2 Signal Routing

= -1

Difference: Output the currentinputvalue minus the previous input

Discrete
Nerivative

1

DIEE& « »& o)y oo [, A MOJCIH TakuM o0pasoM, 9TOOBI

1Drag this icon into a model to

insert the Discrete

/
Derivative block\

1
2+ &

2]

=1

Discrete
State-Space

Discrete Transfer
Fen

Discrete
Zam-Pnlp
Discrete-Time
Integrator

Ready

Rrth
[pz0208]

OHU HE NEPEKPBIBANIU JAPYT JpyTa.
Tenepr  MOXHO  (QOpPMHUPOBATH
MO/IeIb BU3YaJIbHBIM METO/IOM.
CkonupyiTe MBIIIBIO U3
Opay3epa B OKHO MOJICTH HY>KHBIC
ONOKM M yIOoOHO pa3MecTUTE HX.
IIpu mepenoce Oioka B MOZENb

% TaM CO3/aeTcs 3K3eMIUIIp OJ0Ka C

HUMCHEM, COBIIaJar0OIIUM C

HaAIIUCBIO IO 0710KOM (HpI/I HCO6XO,Z[I/IMOCTI/I, Koraa OAHOTHUIIHBIX 0JI0KOB B MOACIN HECKOJIBKO,

B M3 0J10Ka J00aBIIsIeTCS HOMEDP).

COG,I[I/IHI/ITC 0JI0KH TUHHUSAMU (KOHHGKTOpaMI/I). I[J'IH 9TOI'0 HY’KHO IIPOTACKUBATH MBIIb OT

OJIHOH coenHsIeMON TOUKH K Apyroi. [Ipu oTmyckaHNM KHOTKHU MBIIIH B MOJENINA OTOOpaXkaeTcs
JIMHHS CO CTPEJIKOM.

VYcranoBure I Kaxaoro Ornoka cBoicTBa. [[nsi 3Toro Hy)kHO Ha OJOKe clernaTh

JBOMHOW IIETYOK MBIIIBI0, YTO TPHUBEACT K TMOSABJICHHIO OKHA CO CBOMCTBaMHU OJIOKaA.

YcTaHOBUTE HYKHBIE CBOMCTBA B MOJISIX OKHA.

IMpumep nocrpoeHus uccjaenyemoii mogesan B Simulink
OKHO MOJEnH IS ONpele/icHHs ONTUMAIbHON CTaBKH HAJOrOOOJOXKEHUS MPUOBLIH
IPEIIPHUSATHS TPEICTABICHO Ha CIIEIYIOIIEM PUCYHKE.

CO3,I[aTb Ha JKpaHC OUCIUICA IIYCTOC OKHO MOJCIN M BbI3BATH 6pay3.ep OMOJINOTEKH

OJIOKOB.

Ha nmepBoM mare moCTrpocHust MoACJIU CIEAYET pPasMECTUTL B OKHE BCE 0J1I0KH

MOJ€JIH.

Ej taxrate2 ¥

Fle Edit Yew Simulaton Format Tools

Help

(=[P

Ha cxeme neBblit 010K ¢ umenem
«Businessy («busnec») upeacrasiser

DIsE&| 42 2z » 2[00 |[wnwra ~|| el S B

HAKOIIUTEIIb COOCTBEHHOrO KaIlMTalia

Business

Ready

Rntb
[0.2:02:0:8]

Scopel

0.1

TaxRate

10

TxF
Froductl

Budget

Display

[100%

WariableStepDiscrete

npennpustus.  Jug  ero  co3paHusd
CIEelyeT  BBIIOJHUTH CIIEIyIOIINe
neiictBus. BeiOpate B Opaysepe mamky
Simulink. B Heil oOTkpbITh manKky
Discrete, UCTIOJB3YS KHOTIKY
10A0UOIHOTEKH Discrete
(duckpernsie). W3  moadubimuoTeku
Discrete  ;ieBoii  KHONKOH  MBIIIH
HepeTaluTh B OKHO MOJeNnu OJIoK
~| Discrete Time Integrator (Murerpartop

AUCKPETHOT'O BpeMCHI/I) " TaM OTIIYCTUTH B yI[OGHOM MecTe. YKa)KUTE€ HOBOE Ha3BaHHE OJIOKa —

Business.

Jlns Gnoka «BUSINESS» B OKHE ero CBOWCTB cienyer ycranoBuTh InitialCondition

(HauanbHoe ycioBue) paBHoe 1.
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Ha Bxox Giioka «Business» («busnec») mocrymnaer motok kKamutanosinokeruit CapF. 910
MOCTHAJIOTOBasl, HepacpeneaeHHast MpuoObub. OHa aKKyMyJIHUpyeTcs, OM3HECOM M YBEIHYHUBACT
€ro COOCTBEHHBIN KanmuTai. Berxos 010ka — 310 BennunHa KanuTana ousHeca CapS.

CmpaBa ot 6110ka «BUSINESS» pacronokeH 010K ymMHoMceHus (C KPECTUKOM), OH CO37aeT
notok npuosun PrfF xak npoun3sBeaeHne kanurana IpeAanpusTis Ha peHTadensHocTs Rntb. Biiok
ymHOeHus «Producty» pacmonosxen B oubaroreke «Math Operationy.

Bbaox Rntb «PenrabenpHOCT» 3amaercs OuOmmoreynbiM OmokoM  «Constant»
(«Koncranra») ¢ umerHem Rntb. biok «Constanty («KoncrtanTta») pacnosiokeH B OHOIHMOTEKE
«Source» («Mcrounukm»). s sToro 6imoka cieayer 3amath ums Rntb. Takke HeoOXxomumo
yKa3aTh UMs nepeMeHHON Rntb paGoueii obmactu, B KOTOpO# 3a/1at0TCsl 3HAYCHUS KOHCTAHTBI
3TOro 6JI0Ka — B KOHTEKCTHOM MEHIO B OKHE KoMmaHbel ConstantParameters B TekcToBOM mosie
ConstantValue (3HaueHre KOHCTaHTBI) CIeayeT BBeCTH uMMs nepemeHHoi Rntb. Jlns ymoOctsa
MIOCTPOCHHMS B IaJIbHEHIIIEM COCTMHUTEIBHBIX JMHUMN CIICAYET MOBEpHYTh 010k RNtb Tak, 4To0bI
€ro BBIXOJI pacioiarajics Ha BepXHel rpanuiie (KOHTEKCTHOe MeHio — Format — RotateBlock).

ITox 6iokom Rntb takke crnemyer 3amath Kak Kommenmapui (IBOWHON INEITIOK JIEBOU
KHONIKOM MBIIIK B COOTBETCTBYIOIIEH TOYKe OKHA) HHPOPMAIMI0O O BEKTOpE IUIaHa
JKcrepuMeHToB 1o (aktopy pentabenpHocTu [0.2:0.2:1]. B marpuunoit cpene Matlab sto
03HAYAET, YTO Mbl HAYHEM MMHUTAIMOHHBIE SKCIICPUMEHTHI JIJIsi peHTabenpHocTH paBHOU 20% C
maroM B 20% u mocneaum skcrepuMmenToM aisi 100%. Jlyis aBTomMaTU3aluu SKCIIEPUMEHTOB
KOHCTAHTY PEHTA0CIIbHOCTH MBI MOKEM 3aMEHHUTH Ha TIEPEMEHHYIO U YIPABJIATh €€ 3HAUCHHUSIMU
U3 mporpaMMHoro (aiiina Matlab.

Huxe 6moka peHTaOebHOCTH PacHoioKeH 010k Scopel — 3T0 rpadornoCTPOUTEND IS
oToOpakeHHsI TepeMeHHoM KanuTaina npeanpustus CapS. Beidpats B Opay3sepe manky Simulink.
B Heit oTkpbITh manky peructpatopoB Sinks (Peructparopsi). M3 oubanoreku Sinks neBoit
KHOINKOM MBI MEepEeTaIluTh B OKHO MOJENIN OJIOK SCOPe U TaM OTIYCTHTh B YIOOHOM MECTe.
3areMm cienyer yka3aTh ums Onoka Scopel.

JIBOWHBIM HIETYKOM TI0 OJIOKY SCOPE B MOJENH BBI3BATH €r0 JIEMOHCTPAIIMOHHOE OKHO.
PasmecTuTh 3TO OKHO Ha dKpaHe B yHOOHOM MeCTe, MepeMellas €ro 3a 3arojIOBOK JIEBOW
KHOTIKOW MBIIIIH.

Crnenyromuit 610K ymHoxycenus (C KpECTUKOM) CO3JAET MOTOK OTYUCICHHUN OT MPUOBLITN
B rocOromkeT TxF kak mpoun3BeneHne notoka npuObUIH Ha HAJIOTOBYIO cTaBKy TaxRate.

CraBka Hamnora 3agaetrcs OuOnIuoTeuHbIM f10kom «Constant» («KoHcTtaHTa») ¢ nMeHeM
TaxRate (cm. 610k Rntb). HoBomy Gnoky «KoncranTa» cienyer mpucBouth umsi TaxRate,
yKa3aTh MMl CBSI3aHHOW W HUM MepeMeHHOU B paboueii cpene — TaxRate (mone ConstantValue).
PexomMeHTyeTcss TOBEpHYTH 3TOT OJIOK.

Ilon Onoxom TaxRate kak kKommenmmapuii 3a71aH BEKTOp IUIaHA SKCIEPUMEHTOB IIO
daktopy HamoroBas ctaBka [0:0.0.5:0.7]. DTo o3HawaeT, 4yTO Mbl HAYHEM HMHTAIIMOHHBIC
AKCIIEPUMEHTHI JiJIs1 cTaBku paBHOUM 0% c marom B 5% u mocneaqnuM sxcriepumenTom st 70%.
Jlnst aBTOMaTH3allMu dKCIEPUMEHTOB KOHCTAHTY HAJOTOBOW CTaBKM MBI MOXKEM 3aMEHHUTh Ha
MIEPEMECHHYIO M YIIPABJIATh €€ 3HAYCHUSMHU U3 IporpaMMHoro ¢aiina Matlab.

brok «Budgety («locoroorcemy) nipencrapien VHTErparopoM JUCKPETHOTO BPEMEHH
(cM. Omok «Business»). OH akkymynupyeT HaloroBele moctymuieHus TxF 3a mepuon
MOJICIUPOBAHUS B BUE mepeMenHor BdjS.

CmpaBa ot 6sioka «Budget» o110k Scope ctpout rpaduk HaKOMJICHUS CPEICTB OT HAJIOTa
B Ommkere (cm. Omok Scopel). OOs3arenpbHO HEOOXOTMMO OTKPBITh OTIEINBHOE OKHO
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MocTpoeHuss TpadukoB s Oyioka SCOPE (IBOMHBIM IIETYKOM) U B HEM HACTPOUTH
‘Scope’Parameters (ITapameTpbr okHa Scope — rpadomnocrpoutens). s 3Toro B okHe SCOpe
ClIe/lyeT HaKaTh BTOPYIO KHOIIKY Ha TaHEeIM HHCTpyMEHTOB B u Ha 3aknaake DataHistory okna

_[fx| ‘Scope’Parameters ycranoButs ¢maxok «Save data to work
General | Data history | Tig:try right clicking en axes | SPACE» («COXpaHMTh JaHHBIE B pabouyro 00JacTb») U 3a/1aTh

% Limit data paints to lact. [po00 ums nepemenHoi ScopeData u ee popmar Array.

bnoxk Display otoOpakaeT 4YHCIOBBIC 3HAYCHUS
¥ Save data to workspace . i
Varizble name: [ScopsData nepemennoii  BdjS. bBmox  «Display»  pacronoxken B
Format: ——faray -l 6ubmmoreke «Sinks» (Peructparopsr).

Kpyrneiit 610k cymmamopa  BBepXy  MOJEIH
ok | cancel | el | appy | BBIUMCHAET TPHOBUIE B PACHOPSIKEHMH MNPEANPUATHS Kak

Pa3HUIly MKy TOHAJIOTOBOM MPUOBLIBIO U YaCThIO MPUOBLIN

OTUYHUCIISIEMON MO HAJIOTOBO# cTaBke B Oro/pkeT. biok cymmaTopa pacnolioskeH B OuOIHOTEKe
«MathOperations». Pexomennyercss moBepHyTh OJIOK. 3aTeM IBOHHBIM IICTYKOM IO OJOKY
BbI3BaTh OKHO €ro cBOMCTB U B moJie «List of signs» («Crucok 3HaKOB») yKa3aTh CIHCOK «|-+».

Jlanee cienyeT MOCTPOUTH 6ce COeOUHUmeENbHble TUHUU Mexcdy Onokamu. JleBolt (unu
NPaBOil) KHOITKOM MBIIIH COeNMHUTH OJ0KkH. [Ipr HaXkaTo# JI€BOM KHOIKE Kypcop UMeeT popMmy
KpPECTHKa, KOTOPBIA HAJ0 MO3ULIMOHHPOBATH MO IMOMEYEHHBIM BXOJaM M BBIXOJaM OJIOKOB.
Hauatp Hamo ¢ mMOMEYEeHHOro BBIXOJA OJHOTO OJIOKa M OTIYCTHTh KHONKY Ha IMOMEYEHHOM
BXOJIe Jpyroro. Bxonel peructparopa COCOUHSATH C y3JIaMU MOJIEIH B KOTOPBIX JEHCTBYIOT
CUTHAJIbl, yKa3aHHBIC BHIIIE U B TOM XK€ MOPSIJIKE.

Jj1g BETBICHUS COEMHUTENbHBIX JIMHUHN CIIEyeT UCIOb30BaTh NPAaBYI0 KHOIKY MBIIIIH.

PanoMm ¢ COEOIUMHUTENBHBIMM  JIMHMSIMM ~ PEKOMEHIYETCS  YKaA3bleamb  UMEHA
NepeaBaeMbIX BEIMUUH (KOMMEHTAPUH CO3JAI0TCS IBOMHBIM LIEITYKOM).

Ob6s3aTenbHas
E] Configuration Parameters: taxrate2 /Configuration il o
:[ _ Simulation fima HAaCTpOUKa — YKaszambo
, Stert time: [ Stop tims: [10.0 napamempul K0H¢u2ypauuu
~Solver options Mmooenu c MIOMOIIBIO
;\I’dype: N |Variab|e—step j Solver: | discrete (no continuous states) j KOMAaHIbI Slmu|atI0n-
ax step size: Jauto
Zero crogssing contral; | Use local setings = Conflguratlon Parameters

Tak Kak MOAETb AUCKPETHAS,

To B moJie «Solver» Heodxoaumo BeIOpaTh «Discrete (no continuous states)y.

PesynbTat - MOIETTE CHCTEMBI H ITyCTOE OKHO PETHCTPATOPA.
3amyck nmpoiecca BbINOJTHEHUSI MO/Ie]TH

BxirounTs cuMysmupoBaHue (MOJETMpPOBaHKE) MOXHO Komanmoi Simulation => Start
(MM KHONKOW Ha MaHeIM WMHCTPYMEHTOB Mojenu). B okne Scope oroOpaxaroTcs rpapuku
CUTHAJIOB.
Hcxoanble naHHbIE 115 TAPAMETPOB MO/AeIH

B kayecTBe WMCXOMHBIX JaHHBIX 3aMAIOTCS YWCIIOBBIE 3HAUEHHS HAJOTOBOW CTaBKH,
PEHTa0ETHLHOCTH, HAYAIBHOTO KaruTana Gupm.

B cootBercTByrommx 6okax 3amonustorces noist: InitialCondition (HauansHoe ycmoBue)
s 6ioka Murterparop u ConstantValue (3HaueHwre KOHCTaHTHI) st 0J0KOB KOHCTAaHT RNth u
TaxRate.
CpeacTBa KOHTPOJIS 32 IKCIIEPUMEHTOM
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CpencTBa ympaBiieHUS] SKCIIEPUMEHTOM — 3TO JHAJIOTOBBIE OKHA KOHCTAHT- (haKTOPOB:
CTaBKU HAJIOTA ¥ PEHTAOCIBHOCTH. JIBOMHBIM MIEITYKOM MBIIIN OTKPHIBAIOTCS OKHA M MEHSIOTCS
3HaueHus: (PAKTOpPOB. YCTaHABIMBAIOTCS MJIA TMPEANPUATHN pPA3TUYHBIC CTAaBKH HAJIOTOB U
pPEHTA0ENbHOCTH, U3MEHSETCSI HAYaJIbHBIN KauTall IPeIIpUITHHN.

CpenctBa oroOpaxenus HHGOPMAIMM O TIOKA3aTeIsIX OKCHEPUMETOB — 3TO
rpadonocTpouTeN Scope M HHANKATOPHI urcen Display.

YupasiieHue 3KCIepuMEHTOM

Ha nepBbix 3Tamax paOoOThl MOJHAs aBTOMATH3AIUs TUIAHUPOBAHUS SKCICPUMEHTOB U
00pabOTKH pe3yabTaTOB HElleJIeco00pa3Ha, MOCKOJIBKY CTYACHT MOJy4aeT TOTOBBIE PE3YJIbTaTHI,
HE MPOSBHUB aKTUBHOCTH, TBOPYECTBA, MOUCKA. Ilociie pydHOro ympaBieHHs HKCHEPUMEHTOM,
KOTJla YJIYYIIWIOCh NMOHUMAaHWE W 3HAaHUE MpeIMeTa HWCCIEIOBaHHUS, MOXKHO TPUCTYIHTH K
ABTOMATH3AIMH [JIAHUPOBAHUS M YIIPABICHUS IKCIICPUMEHTOM.

B xome maGopaTopHOil pabOTHI MpenarnoyiaracTcs HCIOJIb30BAaHUE JBYX BAapUAHTOB
yIpaBJICHUS SKCIIEPUMEHTOM:

1. M3MeHeHHMe napaMeTpOB MOJICIHM BPYYHYIO (BHECEHHUE BpPYYHYHO HM3MCHCHHWH B
cootBercTBytome Onoku: InitialCondition (HawanmpHoe ycmoBue) s Ooka «Business»
(busuec-Uurerparop) u ConstantValue (3Hauenune KOHCTaHTHI) A OJOKOB KOHCTaHT RNtb u
TaxRate (u1u 3amaBath 3HaYeHUs epeMeHHbIX Rnth u TaxRate B paboueit cpene MatLab).

2. ABTOMaTHuecKoe€ IUIAHUPOBAHWE U YIpaBJIEHUWE HSKcnepuMeHToM. Jlis 3Toro
COCTaBIIsIETCS MporpamMma Ha si3bike Matlab B daiine ¢ pacmpennem. m.

BapuaHT nporpaMMbl ynpaBJieHUs IKCTIEPUMEHTOM

PaccmoTpum  Bapmant mporpammbl TaxRate_DscM.m  ynpaBieHHs OSKCHEPUMEHTOM JUIs
OIPEIEIICHUS ONITUMAJIBHON CTaBKH HAJIOTOOOJIOKEHHSI TPUOBLIH MTPEIIPUSTHSL.

[Tycth mocTpOeHHAs paHee MOJIeNb coxpaHeHa B ¢aitne TaxRate_Dsc.mdl.

[IpenBaputennbHO 00sa3amenbHo He00X00UMO YKa3aTh IapaMeTpbl KOH(HUTypaiuu
mojend ¢ nomoinbio koMauael Simalation-ConfigurationParameters. Tak kak Mojelb
JTUCKpeTHast, To B mojie «Solvery Heobxoaumo BbeIOpath «Discrete (no continuous states)»
(onmucaHue CM. BBILIE).

Taxxe 06a3amensHo HEOOXOAUMO OTKPHITH OTJEIFHOE OKHO IMOCTPOCHUS TPAPUKOB JIJIs
Omoka SCOpe (IBOWHBIM INETYKOM) M B HeM HacTpouTh ‘Scope’Parameters (ITapamerpsr okna
Scope — rpadomnoctpoutens). s 3Toro B okHe SCOPEe cieayeT HakaTh BTOPYIO KHOIKY Ha
MaHeIu WHCTPYMEHTOB u Ha 3akmagke DataHistory oxma ‘Scope’Parameters ycTaHoBUTH
dmaxok «Save data to work space» («CoxpaHuTh JaHHBIC B pabouyi0 00J1aCTh») U 337aTh UMS
nepemenHoit ScopeData u ee popmat Array (omrcaHue CM. BBIIIIE).

Texct m-¢aiina TaxRate_DscM.m umeer cnenyrommii BUa:
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T Editor - F:\2017-2018 yueBHbiii rog\Simulink\Kutsov_MtLb\TxtRt\TaxRate_DscM.m = |-
File Edit Ted Go Cell Tools Debug Desktop Window Help ¥ A X
NESH MBI (oD - Aen | B-ERBAR BA | skt -|| i HDB 30

Beg| -0 |+ | #1121 |x |Fek|O

-

-

= open_system('T
= TaxRate=[0:0.
= for Rntb=0.2:0.2:

W oo o W N
o

m

= sim('TaxRate Dsc') % (e33(R5178
10 — plot (TaxRate, ScopeDatal(end,2:end))% <
13 55 hold on % PaspemmTe HOONOJHEeHME
12 - text (TaxRate(7), ScopeDatal(end,8),['\leftarrow' 'Rntb=' num2str (Rntb*100) '3']);
3= grid on% UepTHUTs CETKY
14 - end]
AETES hold off %

[
o

$end T

script |Ln 14 Col 4 OVR

B nukne for muKA BBIMONHSETCS OKCIEPUMEHT TPU  PA3IUYHBIX  BEIMYMHAX
peHTa0enbHOCTH OM3HEC: KOMAaHIOW Sim 3aIlyCKaeTcsl MOJENbh W HAaYMHAETCS MOJICIUPOBAaHUE,
UMHTALUS HAJIOTOBOTO B3aMMO/ICHCTBHSI TOCYIAPCTBA M MTPEIIPUSATHSL.

[Mocne oxonyanus umutanuu komanna plot yeptut omun rpaduk, MCHONB3ys TaHHBIC
pabouero (work space) mpoctpanctBa Matlab, 3anucannbie Tyaa rpadormnocTpouTeneM Scope.

Omneparop hold on pa3zpemiaeT 10NOTHATH PUCYHOK TpaduKaMu KPUBBIX, PACCYUTAHHBIMU
JUTSL CTICAYIOIINX 3HAYEHHUH IUKIIOB PEHTA0EeIbHOCTH.
1. OnHO(paKTOPHBII HMHTANMOHHBIN IKCIIEPUMEHT

HccnenoBaTh 3aBUCUMOCTh HAIOTOBBIX MOCTYIJICHUN B OFO/KET 32 KOHKPETHBIM TIEpHO/T
BPEMEHU OT BEJTMYMHBI HAJIOTOBOM CTaBKH Ha MPHUOBLTH MPEATIPUITHH.

3amyctuB Mojnenb W3 MeHIO Simulation, HaOmogaeM B OKHax Scope H3MEHEHHE
nokasaresnei npeanpusTuil U OrokeTa BO BPEMEHHU: POCT MOCTYIUIEHUH NPUOBLIN, OTUYUCICHUN
10 HAJIOTY B OOJDKET M KalMTAIN3aLUI0 HepacpeaeIeHHON NpuObTi On3HecoM. Y cTaHaBIMBas
pas3InYHbIe CTaBKU HAJIOTa B COOTBETCTBMH € BAPMAHTOM KaXX/IbIi pa3 MPOTOHSIEM MOJIEIb.

Cepust SKCHEpUMEHTAIbHBIX I'paUKOB HAKOIUIEHUS CPEICTB B OHOJKETe 3a BpeMs
MOJICIMPOBAHMSI MTPEJICTaB/IeHa Ha CIEYIOIINX PUCYHKAX.

[TocTymnieHnue cpeacTB B OI0KET Poct kanutana gpupmsl

_[ol x| _ipix

SR0PL MER BDAEST -

IIo MCPEC YBCIHWYCHHA CTaBKU IOCTYIUUICHUS B 6IOII)KCT YBCINMYUBAKOTCA, a 3aTcM
YMCHBIIAIOTCH. Nmeercs SAPKO BBIpa)KeHHBIfI MakCUMyM, T.C. oITUMAJIbHasA JId 6IO,H)KCT3. CTaBKa
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Hasora. VIMuTanus NOATBEP)KJAET M YTOYHSET JIOTMYECKYIO CIOBAapHYI MOJEIb 3JPaBOro
CMBICJIa: OTHUMELIb B HAJOT'M MHOTO CErOAHs, 3HAYUT JIMLIMIIL OM3HEC pa3BUTUS U 3aBTpa
MOJYYHIIb B OI0/DKET MEHBIIE WA BOOOIE HUYETO HE MOIYYHUIIb.

2. IByX(paKTOPHBbIN HMUTALMOHHBIH IKCIIEPUMEHT

HccnenoBaTh 3aBUCHMOCTD OF0/PKETHO-ONITUMAIIBHON CTaBKU OT 3((EKTUBHOCTH pabOTHI
¢bupMmel. B kauectBe nokasarenst 3p(HEeKTUBHOCTU BbIOEpEM pPEHTAOENIBHOCTh, T.€. OTHOIIEHUE
JIOHAJIOrOBOM NpUObUIM K KanuTany. HayanpHblil KanuTas 3aBUCUT OT BapUaHTA.

B komangHom okHe Matlab oTkpoem Bwimeonucanubiii dain TaxRate02.m. daiin
OTKpOETCSl B OKHE pefiakTopa. DTOT (ailyl OyAeT ynpasiiTh JBYX(AKTOPHBIM 3KCIIEPHUMEHTOM.
3amyctuM mporpamMmy KomaHaoi MeHio T00IS - Run. B pesynabrare moaenupoBanus Matlab
HOCTPOUT TpadUKA 3aBUCUMOCTH TOCTYIUICHMH B OIO/DKET OT HaJOrOBOM CTaBKH U
PEHTA0EIBHOCTH NPEAIPUATUH.

Wl Figure 1 [E=8|EER =X

File Edit View Insert Tools Desktop Window Help kl

D8ds [ RROIEL- 2|08 0D

9000 T T
: : 4Rntb=100%

L e e et e E

7000

6000

5000

4000

3000

2000

1000 H -

0

0 01 02 0.3 04 05 06 07

AHaJu3 pe3yJibTaToOB

Uem BbIllIe PEHTAOENBHOCTh MPEANPHUATHS, TEM spuye BbIpaK€Ha ONTHUMAaJbHas CTaBKa
Hanoroo6moxxeHusi. C pocToM peHTabeTbHOCTH ONTHUMAalIbHASL CTaBKa YMEHbIIAETCS (CABUTaeTCs
BJIEBO), CTPEMSICh K (DUKCHPOBAHHOW BETHMYMHE, HA HAIINX Tpadukax, mpuMepHo, K 23%.

Anamus PE3YIbTATOB UMHUTAIUN 6YI[€T HCOXUIAHHBIM  JIA «CIICTHUAIUCTOBY,
«B3BOJIHOBAHHBIX» CBCPXA0XO0daMU Kopnopaum‘/'l U IIPOrpe€CCUBHBIM HaorooonoxeHuemM. Uem
BbIIlIE PEHTA0ENbHOCTh OM3HEca, TEM BBITOJIHEE T'OCYAAPCTBY YMEHBUIUTh CTaBKY HaJora.
[IpeanpusTisi ¢ HU3KOM pPEHTAOENBHOCTHIO IIefIecoo0pa3HO objarath 0oJjiee BBICOKUMU
HAJIOTaMHU.

IIpakTnyeckas padora 3. PABHOBECHE HA KOHKYPEHTHOM PbBIHKE — 4 gaca.

Onpenenenne npoodJeMsbl

OCHOBOIOJIOXKHHUK 1I€HOBOM Teopun Aunbdpen Mapmamn mnosarai, 4yTo OOJIBIIMHCTBO
HKOHOMHUYECKUX MPOIECCOB MOXKHO OOBSCHUTH B TEpPMUHAX PAaBHOBECHOW PBHIHOYHOM IIEHBI
HeHa YCTaHABJIMBACTCA IIPHU BBaHMOHeﬁCTBHH CIIpocCa 1 NpCaJIOKCHUA.

OObuHO Ha Oymare WM JIOCKE YepTAT MepeceyeHHe JUHUN CIpoca U MPEUIOKEHUS B
3aBUCUMOCTH OT LECHBI TOBapa. CMeH_[aIOT JIMHUU, MCHAIOT UX KPYTHU3HY, Ha6.]'IIOJIaIOT TOYKHN
HOBBIX paBHOBecHi. OOBIACHSAIOT HOXKHHIBI AeduuuTa, HHQIALNI0, TEPEIPOU3BOJICTBO U Jp.
Bce 310 cpasy u paxe 60sbllie MOKHO JieaTh Ha KoMIbioTepe B cucteme Matlab_Simulink.

Iean nadopaTopHoii padoTHI.
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HccnenoBaTh Ha KOMIBIOTEPHON MOJENIM TUIIOTE3bl BIMSHUS CIIpOca U MPEAJIOKEHUST HA
JTUHAMUKY 1I€H PRIHOYHOTO PAaBHOBECHSI.
1. llpakTHyeckass mMojaeib

Cnosapnas mooens

IIpobseMHas cucTeMa: TOBAp, IEHBI, MOCTABIIUKH, TOKYITATEIH.

IMocTaBIIMKM TIOCTaBISAIOT HA PHIHOK TOBap. Yem OoJbllle ppIHOYHAS IIEHA, TEM OOJbIIe
MIOCTABIIHUKOB ¥ TOBapa.

IMoTpeduTesn mMmoxkymaroT ToBap. UeM MEHbIIE II€HA, TeM OOobIle TMOKynaTeled wu
MOKYTIOK.

ToBap Ha pBIHKE XapaKTePU3YeTCs IBYMS MapaMeTpaMu: KOJTMIESCTBOM H LIEHOM.

Mamemamuueckas mooenn

s mepBOHAYaIbHOTO M3YYEHHUsS! BBIOMpaeTcss OveHb rpydas Mojeib: JHHEWHas, 0e3
3aIacoB, CIIy4aifHOCTEH, IPOTHO30B U MPOYHX 3aTEMHSIOUINX (PaKTOPOB.

OyHKIUS 3aBUCHMOCTH CIIPOCA OT IICHBI

Dmd = DO-Kd*Prc,

rae: Dmd — copoc (demand) 3a Tekymuii ”HTEpBall BPEMEHH;

D0 — cnpoc nipu HyJIeBOH IIEHE;

Kd — kpyTu3Ha JHMHUH CIIpoOCa;

Prc — nena (price) ToBapa.

JIMHUS 3aBUCUMOCTH MTPEUIOKEHUS OT IICHBI

Spl=S0 + Ks*Prc,

rae: Spl — npemoxenue (SUpply) 3a TeKyiHii HHTEPBAJI BPEMEHHU;

SO — npennokeHue mpyu HYJICBOU IIEHE;

KS — kpyTH3Ha JHMHHUHU CIIPOCa;

Prc — niena (price) ToBapa.

HUmumayuonnas mooens ¢ Simulink
brok-cxema UMUTAIIMOHHOM MOJIETTU IIPE/ICTaBlIeHa Ha PUCYHKE puc. 1.

Scope

B/ DmdSplEqu * = ]
File Edit View Simulation Format Tools Help
D& && » = P00 [Nomal | BEBS R
Market equlibrim price simulation
DmdSplEqu.mdl
a< BN
Prol 77+I

YyYvyvy

El ¥
Manual Switch1

Transport

Delsy Scopel

SplIFn

e | (100-uy10 L..

SpiFnt

Ready 100% T=0.00 oded5

Puc. 1 Biok-cxemMa UMUTALIMOHHON MOJIEIIH.

DKOHOMHUYECKOE COJIEp)KAHUE MOIEIH MPEJCTABISIOT YeThIpe OJIOKA, pacIoJIOKEHHBIE B
LEHTPE OKHa.

Crpoc mpeacraBiieH cTaHAapTHBIM O610koM ¢ uMeHeM DmdFn. O BelumcnsieT 3HaueHUE
CIpoca B 3aBUCUMOCTH OT LI€HBI, [10/1aBa€MOI Ha BX0/1 OJI0Ka.

O06o3HaueHus ¥ TapaMeTphl OJI0KA Ha CXEME CIICTYIOIIHE:
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u = Prc, D0 =100, Kd=10.

[IpeioxeHne npeACcTaBIeHO TPEMs CTaHJAPTHBIMH OJIOKaMH.

CoOcTBeHHO (DYHKITUSI 3aBUCMMOCTH KOJIMYECTBA IMPEAaraéMbIX Ha MPOAAKy TOBAPOB OT
HeHbl peanusyercs OjokoM ¢ umeHeM SplFn. OH BbIUMCHSET 3HAYEHHE TNPEIVIOKEHUS B
3aBHCUMOCTH OT IICHBI, TOJaBaeMoil Ha BXoja Onoka. OOo3HaueHHWss M mapameTpsl OJ0Ka Ha
CXEMe€ CIIeJIyIOIIHE:

u=Prc, S0=10, Ks = 7.

bnok Jlar umuTupyeT 3amna3apiBaHue OCTaBIIMKa Ha pbiHKE. [IponaBen nmocrasiser ToBap
B KoJmuecTBe Spl, onpeenneHHOM Ha OCHOBE II€H MPOILIOro HHTEpBaia BPEMEHH.

biok SplFnl umMuTupyer perieHue nocTaBIImKa CMUPUTLCSA € IIEHOH TekyIiero ciupoca. OH
COIJIAIIAeTCs IPOAATh BECh TOBAp I10 LIEHE, KOTOPYIO TUKTYET JIMHUS cupoca. biok peannsyer
dbyHKIMIO 00paTHYIO GYHKIIMU cpoca U BBIYUCIAET LeHYy Prc, mo KoTopoi CMOKET KyIHUTh BECh
toBap Spl nocrasmuka. [Tapamerpbl 6;10ka 0JMHAKOBHI ¢ TTapamerpamu 6s10ka Cripoc DmdFn.

2. CpencrBa ynpaBJieHUs] SKCIIEPUMEHTOM

Buympumooenvnuie cpeocmea

KpoMe 5KOHOMHYECKOH YacTH MOJEIM B HEH NPHUCYTCTBYIOT OJIOKH YIPaBJICHUS
IKCIIEPUMEHTOM.

OToOpakeHue pe3ysibTaTOB MOJECIMPOBAHUS OCyIIecTBIsieTcss Oiiokamu Scope. Ha cxeme
MOJICTT OHHU PACIIOJIOKEHBI ClpaBa. bioku cTposAT rpadKu M3MEHEHHSI BO BPEMEHH CITPOCa,
NPE/IOKEHHSI U TICHBI.

CrneBa OJIOKM KOHCTAHTBI, WHTETpaTopa W YCHIUTENS 33Jal0T 3HAYCHHS LEHBI IS
MOCTPOCHHS IPAUKOB CTATHUECKUX XAPAKTEPUCTUK (DYHKIIHI CIIPOCa U MPEITIOKCHUS.

Kirroun mpemHa3HaueHbl JIs MEPEKITIOYCHHS PEKUMOB MoJenupoBaHus. i mepBoro
peKUMa MOJCTUPOBAHUS, YTOOBI TOCTPOUTh (PYHKIUH CIIPOCA W TPEIJIOKEHHS] OT IEHBI MBI
CTaBHM KIIIOYM B BEPXHEE MOJOXKCHHE. BBIUUCIAIOTCS (YHKIMUM U OTHPABISIIOTCS B padouee
npocTpaHcTBO Matlab mns moctpoeHust KpecTtooOpasHOro rpaduka crpoca W IMPEITOKEHUS.
3arem st BBIOOpA BTOPOTO PEKUMA JBOHHBIM MISTYKOM JICBOH KHOIKOW MBIIIH MbI IEPEBOIUM
KIIOYM B HIDKHEE TMOJOXKeHWe. HauwmHaeTcss Tmpolecc COOCTBEHHO HMHUTAI[MOHHOTO
MOJICTTUPOBAHUS, T.€. TIEPEXOTHBIN MPOIECC PHIHKA B PABHOBECHOE COCTOSTHUE.

Aemomamu3zayus ynpaeieHus IKCnepUMeHmom

ABTOMAaTH3aIUS YIIPABICHUS YKCICPUMEHTOM OCYILECTBIISCTCS C IMOMOIIBIO MPOTPAMMBI
Matlab puc. 2.

! Editor - C:\Kutsov_MtLb\MrktEqIPrc\DmdSplEquM.m =8 o ===
File Edit Ted Go Cell Tools Debug Desktop Window Help ¥ ax
NS H 90| B - Ma | Bl -E8ERE BB | stack| Base fx O ke

B -0 |+ x | % 2% | @,

=

14 = hold on

21 $3.plot price Web graphics

2= for i=2:11

o = line([ScopeData(i-1,2) ScopeData(i,2)], [ScopeData(i,4),ScopeData(i,4)])
FI A line([ScopeData(i,2) ScopeData(i,2)], [ScopeData(i,4) ScopeData(i+1,4)])
25 = end

26 — hold off

script In 6 Col 16 |OVR

Puc. 2. m-¢daiin nporpamMmbl yIpaBIeHHs IKCIIEPUMEHTOM
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Onucanne nporpaMmsl

Crpoku co 3HaKoM % MpEACTaBISAIOT KOMMEHTAapuid K MpPOrpaMMe€ M HE BBIIOJHSAKOTCS
kommbioTepoM. Komanmoii path ycranaBnamBaercs myTb K Mojaenu B (paidIoBOil cucreme.
OrnepaTop opensystem 3arpyskaet 0;10k-moaenb B Simulink.

Oynkims sim 3ammyckaer Mozeib. Plot uepTut kpect rpadukoB cripoca u npezioxenus. hold on
paspeniaeT JOMOJHATh PUCYHOK HOBbIMU rpadukamu. Grid pucyet mis rpadukoB MacmTaOHYIO
cerky. Ha »stom mepBwlii 3Tan 3akaHumBaerca. DyHKIMS pause OCTaHABIMBACT IPOIECC
MOJICIIUPOBAHMS HA 5 CEKYHJ JUIA YCTaHOBKH KJIFOUEH JBOWHBIM IIEITYKOM MBIIIA B HUKHEE
MIOJIOKECHHE.

Hauunaercss BTOpO#l 3Tam — MOJCIMPOBAHUE TMEPEXOJHOTO Ipolecca K PHIHOYHOMY
paBHOBeCHIO. Sim MOBTOPHO 3aIrycKkaeT Mojienb. Vet uMuTanus. Scopes B CBOMX OKHAaX YEepTAIT
rpaduKky Mmoka3aresei 1 3aMCchIBalOT UX 3HAUYCHUS B pabouee nmpoctpancTBo Matlabworkspace.
Hukn for, ucnones3ys JaHHBIC TAMSATH, YSPTUT JTUHUH MAYyTUHBI IEPEXOHOTO MpoIiecca IeHBI K
IIEHEe PHIHOYHOTO paBHOBecHus. OOIINI BUI OKOH 3KCIIEPHUMEHTA MPEJICTaBIICH HA pUC 3.

7 Editor - C:\Kutsov_ MILB\MrktEqlPrc\Omd ] Figure = EER ==

File Edit Ted Go Cell Tools D| File Edit View Insert Tools Desktop Window Help ~ |mat Tools Help
DEH| B2 ¢ 5D K RANODEL- S| 0E | 0D F 4[] » = poo [Noma CBeRe:

BB -0 |+

m price simulation

x

e~ T T o T o T o1

Equ.mdl

ER |
L

Scope
Spl g
Manusl Switch1

SpiFn Transport

Delay Scopet

e
100-0110 ot
(100-4410 [ =

SpiFn1

el

Yy v vy

=

Spl

11 = sim ('DmdSplEqu’
12 $Plot Static s
plot (ScopeData(:,2),5d
hold on
grid

pause (5) %

o [@][=]
- — P HEEPAFE -

dy

WETTIng T DIUCK uTragTam
command line Simulink debugger b;
message, set the Algebraic loop
> In DmdSplEquM at 19
Found algebraic loop containing:

' DmdSplEqu/SplFnl’
'DmdSplEqu/Manual Switch/Switcl
' DmdSplEqu/SplFn’
'DmdSplEqu/Manual Switchl/Swit
Warning: Discontinuities detecte:
> In DmdSplEquM at 19
fe s>

ation Pay

ity)
e solving

Puc.3. Bun skpana npu BBINOIHEHUHU Ja0OPAaTOPHBIX PadOT MO aHAJIM3Y MPOIECCOB PHIHOYHOTO
paBHOBECHS

CreBa BBEpXy pacIoJIOKEHO OKHO penaktopa/orinamuunka Matlab ¢ Mm-¢daitom ympaBieHus
skcnepuMeHToM CripaBa BBepxy OKHO Mozenu Sunulmk. Buusy cneBa okHO Scope, cmpaa
Scope 1 ¢ rpadukxamu u3MeHeHus LEHBI, CIIpoca U MpeaIoKeHus BO BpeMeHU. B 1ientpe rpaduk
NayTHHBI TEPEXOJHOI0 IpOLecca K PAaBHOBECHIO HAa KOHKYPEHTHOM pBIHKE, MOCTPOEHHBIN
nporpammoii Matlab.

3. 3apanmue 1. U3yunTh nepexoaHsblii npouecc K pbIHOYHOMY PABHOBECHIO

W3 xomananoro okHa Matlab otkpsiBaem M-¢aitn DmdSplEquM m. @aiin oToOpaxaercss B OKHe
penakropa. 3amyckaeM (aiin u3 merro Debug>Run. TIporpamma 3arpyskaet u CTapTyeT MOIEIb.
B oxne Simulink mepeBonum kitoum B HUXKHee mojioxkeHue. Habmronaem rpaguku M3MEeHEHUS
MoKasaresieil Bo BpeMEHU B OKHaX Scope U MayTUHY JBUKEHUs 1IeHbl B okHe Figurel.
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4. 3ananue 2. U3y4yuTh BIMsIHME CMeIleHHUs] JIMHUI cIpoca W MpelJioKeHHsl Ha PbIHOYHOe
paBHOBecHe.

Jns cmemienus cnpoca MeHsieM 3HadeHuss napamerpa DO B Omoxax DmdFn u SplFnl u
Ha0JI0/1aeM JIBIKEHUE IIeHbl K HOBOMY PaBHOBECHIO.

Jis cMelieHusl MpEeAyioKEeHUs: CTYACHT MeHseT 3HaueHus mnapamerpa SO B Omoke SplFn u
Ha0JI0/1aeT IBU)KEHUE K HOBOMY PaBHOBECHIO.

PesynbraTel MopenpoBaHus (GUKCUPYEM.

5. 3apanue 3. U3y4yuth BJIUsIHME KPYTH3HbI JIMHUI CIIPOCA U NMPeIJI0KEHUSA HA PLIHOYHOE
paBHOBecHe.

JIiis M3MEHEHHUsT KPYTH3HBI cripoca MeHsieM 3HaueHus napamerpa Kd B 6i1okax DmdFn u SplFnl
¥ Ha0JII0/1aeM JIBM)KEHUE LIEHBI K HOBOMY PaBHOBECHIO.

Jns u3MeHeHUs] KPYTU3HBI MPEIJIOKEHUS CTYICHT MeHseT 3HaueHus mnapamerpa Ks B Onoke
SplFn u HabnrogaeT IBMKCHHE K HOBOMY PaBHOBECHIO.

[Tpu yBenmuuenuu Ks konebanus mokaszareneit B cucreme Bo3pactaroT. [Ipu Ks=Kd nmapamerpsr
KoJIeOaHUH HE M3MEHSIOTCS BOBPEMEHH. YCTOWYMBOE paBHOBecMe He jgocTturaercs. Ha
JKpaHenayTHHa MpeBpallaeTcss B NPSIMOYTOJIbHYI0 PaMKy, T.€. CHCTEMa HaXOAMUTCA B PEKHUME
ycroituuBeix Konebanuii. [Ipn Ks>Kd cucrema HeycToiumBa, mporecc pacXxoauTcs, MayTHHA
pacumpsieTcst U yXOAUT U3 OKHA. ITO MPOTUBOPEUUT PEAIbHON SKOHOMUKE U TIOJATBEPKIAET, YTO
MOJIeJh Tpyoa.

Od¢opmienue oTuera

OTuer 10/I7KEH COAePKATh:

1. Onpenenenuie MpoOIEMBbI.

2. Uepapxuro mpoOIeMHBIX MOJICIICH: ClIoBapHasi, rpaduieckas, MaTeMaTHYecKasl.

3. Onucanuie cpeacTB yIPABICHUS SKCIEPUMEHTOM.

4. Topsaok BBIOIHEHUS padoT.

5. I'padpyku SKCIEpUMEHTANIBHBIX ITOKA3aTEeNCH.

6. 3axmouenue: CpaBHEHHME  TEOPETHYECKUX,  JIEUCTBYIOIIMX B  HJKOHOMHKE U
SKCIIEPUMEHTANBHBIX JaHHbIX. [lpemnoxenuss mo MoauduUKalWW, PACHIMPEHUI0 MOJEIH U
OpraHu3aiuu pador.

KoHTpoJibHbIe BONIPOCHI A5l I0NMYCKA U 3aIUUThI padoThl.

. [Touemy axTyanbHa npo0ieMa pbIHOYHOTO PaBHOBECHS?

. ChopmynupoBath 11eJ1b padOTHI.

. Ilepeuncnuth 00BEKTHI U (PYHKIIMU TPOOIEMHOM CUCTEMBI.

. HauepTuth rpaguueckyro Mojienb 0ObEKTOB U TIOTOKOB B CUCTEME.

. Hanincatp 1 nosicHuTh popmyiy crpoca.

. Hanucatpb 1 nosiciuth popmyity BIUHCIEHUS IPEATIOKEHUS.

. Hanincath 1 nosicHuTh (pOpMyITy BEIUMCIIEHUS LIEHBI.

. Pacckazatb cTpyKTypy U QYHKIIMH 3JIEMEHTOB KOMIIBIOTEPHON MOJIENH.

. OOBACHUTD METOJ] UMUTALIMOHHOTO pEILIeHUs 3aJauu.

10. IlepeuncauTh UCXO/HBIE JaHHBIE JJI TAPAMETPOB, IEPEMEHHBIX U TTOKa3aTesIeld MOJIEIH.

11. [lepeuncauTh cpeacTBa ypaBIeHUS SKCIIEPUMEHTOM M OTOOpaKEHUS pe3yJIbTaTOB.

12. O0bsicHUTH TpaduKy U3MEHEHUs TToKa3aTesnel BO BpEMEHU.

13. O6bacHUTH rpaUKy TAYTUHHOTO JBM)KEHUS K PABHOBECHIO.

14. OObsicHUTh TpaQUKU MAayTHUHHOTO IBM)KEHHUS K PaBHOBECHIO NPU CMELIEHUHM CIpoca U
IIPEJIOKEHUS.

15. OObsicHUTh TpapUKu NAYTHHHOTO IBUKEHHS K PABHOBECHIO NMPHU W3MEHEHUU KPYTU3HBI
CIpoca ¥ NMpeAIoKEHNUs.

O 00 10 DN b W~
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IIpakTnyeckas  padora 4. MOJIAEJIMPOBAHUE CHUCTEM MACCOBOI'O
OBCJIY KUBAHUSA (CMO) IO BPEMEHMU - 4 YACA.

OnHO W3 TNPUMEHEHUM HWMHUTALMOHHOTO MOJEIUPOBAHUS — 93TO MOJICIUPOBAHUE CHUCTEM
MacCcOBOTO OOCIIY)XKMBaHHUS, KOTOpbIE CJIOXHO H3YUYUTh AHATUTHYECKHMMH CIOCOO0aMH, HO
KOTOpBIE XOPOILIO U3YYarOTCsl METOAAMH CTaTUCTUYECKOTO MOJEIUPOBAHMUS.

Cucrema maccoBoro obciyxuBanusi (CMO) — cucrema, KoTopasi IPOU3BOIUT OOCTY>KHBaHUE
NOCTyNarommx B Heé TpeOOBaHMH WM, MO-APYroMy, CHUCTEMa CIIEHUAIBHOTO BHJA,
peanu3yioniasi MHOTOKpPATHOE BBINIOJHEHHE OJHOTUIHBIX 3a1ad. [logoOHble cucTeMbl UTparoT
BaXHYIO POJIb BO MHOTHX 00J1aCTSX IKOHOMUKH, (PUHAHCOB, TPOU3BOJICTBA U OBITA.

B kadectBe mpumepoB CMO B (prHaAHCOBO-3KOHOMHYECKOW cepe MOKHO NPHUBECTH OaHKHU
Pa3IMYHBIX TUIIOB, HAJOTOBbIE MHCHEKLIUU, ayJAUTOPCKUE CIYKObI, pa3JIMuHbIE CUCTEMBI CBSI3H,
MOTPY304YHO-PA3rPy30YHble KOMILUIEKCHI, aBTO3alIPAaBOYHbIE CTAHIUH, PA3JIMYHbIE MPEAIPUITHS
u opraHuzanuu chepsl oOcHykuBaHus. Takue CHUCTEMBI KaK KOMITBIOTEPHBIC CETH, CHCTEMBI
cbopa, xpaHeHuss U 00pabOTKH HH(OpPMAIMK, TPAHCIIOPTHBIE CUCTEMBbI, aBTOMATU3UPOBAHHBIC
MPOU3BOJICTBEHHBIE YYaCTKHU, MOTOYHBIC JUHUH, PA3JIUYHbIC BOCHHBIE CHUCTEMbI TAKKE MOTYT
paccMaTpuBaThcs Kak cBoeoOpasueie CMO.

[Toaxon k ux u3ydenuto enuH. OH COCTOUT B TOM, YTOOBI CBIMUTHPOBATH CIIy4ailHbIE MOMEHTHI
MOSIBJICHHUS 3afBOK M BpeMs HX OOCITy)XKHMBAaHMS B KaHajlax, o0paboTaTh U MOACUUTATh
xapakrepuctuku CMO. Haunbosee nomnynsipHble U3 HUX:

[1[JBepOATHOCTH OOCITY>KUBAaHUS KIIMEHTAa CUCTEMO;

[JJupomyckHasi clioCOOHOCTb CUCTEMBI;

[1[JBEpOATHOCTH OTKa3a KIIMEHTY B 00CTy>KUBAaHUU;

[J[JBEpPOSITHOCTD 3aHATOCTH KaXKIOT0 KaHajla U BCEX BMECTE;

[J[JcpenHee BpeMs 3aHATOCTU KaXKJI0TO KaHAJIA;

[J[/BEpOATHOCTD 3aHATOCTH BCEX KAHAJIOB;

[J[JcpenHee KOIMYECTBO 3aHATHIX KAHAJIOB;

[J[JBEpOATHOCTB MPOCTOSA KaXkA0r0 KaHaa,

[1[JBepOsATHOCTH IPOCTOS BCEU CUCTEMBI;

[J[JcpenHee KOJIMYECTBO 3asiBOK, CTOSAIINX B OUEPE/IN;

[J[JcpenHee BpeMs OKUJIaHUS 3asBKU B OUEPEIH;

([ 0cpennee Bpemsi 0OCTy>KUBAHUS 3asIBKH;

[J[JcpenHee BpeMsi HAXOXKIAEHUS 3asIBKH B CUCTEME.

[Tapamerpamu CMO MoryT OBITh: WHTEHCHBHOCTH IOTOKA 3asBOK, MHTEHCHUBHOCTH ITOTOKA
oOcyXKUBaHUS, CpEIHEE BpPeMsl, B TEUEHHE KOTOPOTO 3asBKa rOTOBA OKUIATh OOCTY>KUBAHUS B
ouepein, KOJIMYECTBO KaHAJIOB 00CTyKUBaHUs, JUCLIUIIIINHA 00CITYy)KUBAaHUS U TaK JaJiee.

Jns npumepa paccMoTpuM petrenue 3agauu CMO:

B mara3une camoo0Ciy>)KHUBaHUSI YCTAHOBJIEHO, YTO MOTOK MOKYMaTesel sBIsSETCs IpOCTEeHIINM
C MHTEHCUBHOCTBIO 2 TOKyMaTeNs B MUHYTY. B MarasuHe ycTaHOBJIEH OJUH KacCOBBIN ammapar,
NO3BOJISIIOIIMN JJOOMTHCS WHTEHCHBHOCTH IOTOKA OOCIY>KMBaHHs 2 TOKYINaTels B MHHYTY.
Onpenenuts xapaktepuctukn CMO 1npu  ycloBUH, 4YTO Ouepelb OrpaHUYeHA IMISIThIO
NOKYHaTeIsIMU IIPU BXOJIE B 3aJ1 CaMOOOCTyKUBAHUS.

CymiecTBYIOT JBa METO/a pealu3allil MeXaHW3Ma MOJEJIbHOTO BPEMEHH — C IOCTOSHHBIM
I1IaroM ¥ 1Mo 0coObIM cocTostHUAM. PaccMoTpum nepBbiit Metoa. Ilpu ucnonb30BaHUM TaHHOTO
METOJla OTCYET CHCTEMHOTO BPEMEHHM BeleTcs uepe3 (UKCHUpOBaHHBbIE, BbIOpaHHBIE
uccienoBareaeM HHTepBajibl BpeMeHU. CoOBITHS B MOJEIM CUYMTAIOTCS HACTYMHMBIIUMH B
MOMEHT OKOHYaHUs 3TOr0 HHTEpBaa.

Tornma, 4roOBl CMOAETMPOBATH MPOCTEHIIMI MOTOK MOKyMHarened M OOCTyXUBaHMS, HAI0
BOCIIOJIb30BaThCsl TyaCCOHOBCKUM pacIpe/ieIeHneM, KOTOPOe MOAEIUPYET KOJIUYECTBO COOBITUIH
B €IMHUILY BpeMEHH (3a €IMHUILY BpeMEHH BO3bMeM 1 MHH).

3adanue K n1adbopamopnoit pabome
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1. IlocTpoenne moaen

1.1. Cobepure Mozenb, B3sB 3a oOpa3ell cxeMy Ha puc. 1.

1.2. 3apaiite B 6moke MATLAB Fcn ¢ynkuuio st MoaenupoBaHus MOTOKA MOKYIaTesel ¢
WHTEHCUBHOCTBIO 2 4en/MuH — 310 Oyzaer ¢yHkuwms poissrnd(2). ITockonbky kacca paboTaeT ¢
TaKOW >kK€ MHTEHCHBHOCTBHIO, TO BO BTopoM Oinoke MATLAB Fcn Toxxe mocraBbTe Takyro ke
dbyakuo poissrnd(2).

p{[T187]
»
» T j
— Vsego pokupatelej
z-1
»j
Discrete-Time u[2)/u[1] [08588]
Integratort | T )
IConstant1 1 z1 Fen Verojatnost obslug

> )
Switch Discrete-Time

| » 014
; MATLAB ntegrator3 >
Function
Pokupateli Vsego obslugen
— L,

-1 Ly o
z-1 Ostalos v ocheredi
Ochered Lp|
>= Discrete-Time
Integrator4

MATLAB
[P e B N

Kassa ogranichenie Operator Clock Fen1 Sred. dlina ocheredi

o

Ground

» L . 1217
B =

z1

Discrete-Time Mogla obslugit kassa

Integrator2

Puc. 1. Cxema MmoaenupoBanus 1o BpeMenu (npumep 3agaun CMO)
1.3. U3 konudecTBa MPUIISIIIMX MOKYIATeIed BRIUTEM KOJUYECTBO OOCITY>KEHHBIX KaCCUPOM B
610ke Sum, ocraBiuxcs OyneM HakammBath B 0soke Discrete-Timelntegrator. Ho, 4to0sr He
HaKaIJIMBaTh «OTPULATEIBHYIO» o4epenn, HacTpoiTe Oiok Discrete-Timelntegrator Tak, kak

IIOKa3aHO Ha pHUC. 2.
Block Parameters: Dchered X

Dizcrete-Time Intearator

Digcrete-time integration of the input signal.

Pararneters

Integrator method: S0 AT o

Euternal rezet: |n0ne

Lol Lo

Initial condition source: |intema|

Initial condition:

|0

Iw Limit output

Upper zaturation limit:

it
Lawer saturatiot limit:
|0

[~ Show zaturation port

[~ Show state port

Sample time [-1 for inherited):
[

(1] 4 | Cancel | Help | |

Puc. 2. Hactpoiika 61oka Discrete-Timelntegrator.
[ToctaBbTe Guiakok B okomike OrpaHWYeHHE BBIXOIHBIX CHUTHAJIOB, MOTOM TocTaBbTe O B
napamerpe Huxknee mpenenbHoe 3HaueHue. Bce ocranbhbie Omoku DiscreteTimelntegrator
IPOCTO CYMMHPYIOT BXOHBIC CUTHAJIBI, M UX HACTPAMBaTh HE HYKHO.
1.4. YroObl OpraHM3oBaTh OrpAaHMYCHUE MO OYEpeaM, PAadOTAIOT HECKOJbKO OiokoB. biok
Relational Operator cpaBauBaeT pa3mep odepey ¢ OrpaHHYECHHEM B 5 MOKYyMaTeseH, U, eciu
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oyepensb OOJbINE 5, TO OTIPABISIET YHPABISAIONIMN cHTHAN Ha Onok Switch — IMepexmoyarens,
KOTOPBI OIpaHMYMBACT BXOJ TOKYyIartenel, He mpomyckas curaan ¢ 6imoka MATLAB Fcn, a
npomnyckasi 0. Hactpoiite 6ok Switch, ycraHOBUB B HEeM OPOroBoe 3Ha4YCHHUE 1.

1.5. B 6iokax Fcn u Fcnl BBenuTte ykasaHHbIe PYHKIIMN TTOJIH30BATEN.

2. Hacrpoiika moaen

2.1. HacrtpoiiTe JaHHYI0 MOJeNb: IIar, (PMKCUPOBAHHBIM pa3MepoM 1, JIOTHUECKUE CUTHAIBI
BBIKJTIOUHTb.

2.2. 3anyCTUTE Ha BBIIIOJHEHUE IIOCTPOESHHYIO MOJIENb AJIs IPOBEPKHU, YKa3aB, HallpUMEp, BPpEMs
100.

3. [loaroTroBKa CTaTHCTUYECKOT0 IKCIIEPUMEHTA

3.1. 3arotoBbTe B OJEKTPOHHBIX Tabnunax Excel Tabnumy ans 3aHeceHuss pe3yiabTaTOB
CTAaTHCTUYECKUX HCIBITaHUN. [IOCKONBKY B YCIOBHSX 3aJadud O BpEMEHH padOThl Mara3uHa
HUYETO HE CKa3aHO, TO MOKETE MPEINOJ0XKUTh caMH pa3Hble Bapuanthl: 10, 12, 16 yacos, k
puMepy, IPU 3TOM YUTUTE, YTO IIar 10 BPEMEHHU y HaC paBeH | MUHYTE, IO3TOMY B HACTPOIMKAx
ycTaHoBuTe Bpems padbotel moaenu 600, 720, 1060 MuHyT.

3.2. bioku MATLAB Fcn co cnydailHBIMM 4YHCIIaMH HE WMEIOT HayaJdbHBIX 3€pEeH, MPOCTO
KOKIABIA ~ 3amyck  Mojend  OydeT  TeHepupoBaTh  pas3Hble,  HEMOBTOPAIOIIUECS,
nocienoBareabHOCTH. [loaToMy mpocto BeimogHUTE 6—10 MPOTOHOB AJisi KaXKIOTO 3HAYCHUS
BPEMEHH, 3aM0JTHUTE TaOIUILy, IPOBEIUTE PACUEThI, CIeIaliTe BBIBOIBI.

4. Pemienne co0CTBEHHOM 321241

4.1. AnanoruuHbiM 00pa30M, HCIONB3YysS IMOAXOJ MOJICIUPOBAHUS IO BPEMEHH, PEIINTE
COOCTBEHHYIO 33/1a4y COIJIACHO HOMEPY CBOEr0 BapHaHTa.

4.2. CnenaiiTe BBIBOJBI IO PE3yJIbTATaM.

IIpakTuyeckas padora 5. MOAEJIUPOBAHUE CMO I1O OCOBbIM COCTOSIHUSAM —
4 YACA.

Pemum tot ke camblii npumep (Ilpaktuueckas pabota 4), Tenepp UCHOIb3YsI IPYrol METOI.

[Tpu MozmenupoBaHUU MO OCOOBIM COCTOSIHUSIM CHCTEMHOE BpeMs KaXKAbIH pa3 M3MeHseTcs Ha

BEJIMYMHY, CTPOrO COOTBETCTBYIOILYID MHTEpBaJy BpPEMEHH JI0 MOMEHTa HAaCTYyIUICHUS

OUYEPEIHOTO COOBITHSI.

Torma, 4ToOBI cMOIENMPOBATH MPOCTEHIIMIA TOTOK MOKyHareiaeldl U oOCIyKHBaHUS, HAJIO

BOCIIOJIb30BaThCSl DKCIOHEHLMAIBHBIM PAaCpPEICIIEHUEM, KOTOPOE€ MOJAEIUPYET BPEMEHHOMN

MPOMEXKYTOK MEX]y HACTYNUBIIUMHU COOBITUSIMU (32 COOBITHE BO3bMEM MPUXOJ IMOKYMATENs).
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1. IlocTpoenne Moaen
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1.1. Cobepute MOJeINb, B3sIB 32 00pasel] cxemy Ha puc. 1.

1.2. 3anaiite B 6moke MATLAB Fcn ¢ynkmuio a1t MoAenupoBaHus MOTOKA TMOKYIMaTesend ¢
uHTEepBalioM 1/2 MuH — 310 Oynet ¢pyukmus exprnd(1/2).

[Tockonbky Kacca paboTaeT C TaKOW K€ PEryIsIpHOCThIO, TO BO BTopoM O1oke MATLAB Fcn
NOCTaBbTE TakKyto ke pynkuuio exprnd(1/2).

1.3. Teneppb B 6510ke SUM IPOUCXOTUT BHIYMTAHKUE U3 BPEMEHU MPHUXO0/a MOKYIATeNs BpEMEH!
paboTbl Kaccupa. UToObl MOCUUTATH JUTMHY OYepean, OyeM CKIIaJbIBaTh HE OCTaTOK BPEMEHH, a
1 co 3nakom + mau — (610K Sign). Hacrpoiite 610k Discrete-Timelntegrator mis ouepenu tak
ke, KaK B TIPOIUION TabopaTtopHoi (cMm. puc. 4.2).

1.4. JIns opraHu3aly OrpaHUYEHHs MO OYepeaH, HECKOJIbKO OJIOKOB pabOTal0T aHaJIOTHYHO
OIMCAaHHOMY B NPOILIOH 1abopaToproii. Hactpoiite 610k Switch, ycranoBuB B HeM nmoporosoe
snaueHue 1. Temepsr Omok Switch mpomyckaer WM Bpemsi HPUXOJa MOKYMATENIS WM, €CIIH
ouepenb orpannueHa, To 0. HakamnuBaem ciyyau, KOTJa IpOIYyCKaeTcs HEHYJIEBOE 3HAYEHUE —
9TO KOJIMYECTBO OOCIIY>KEHHBIX MTOKYIaTEeeH.

1.5. B 6nokax Fcn u Fcnl BBemute ykazaHHble (yHKIMHU MOJb30Baress. MiMeiite B By, UTO
610k Clock teneps mokasbiBaeT He BpeMsl, a KOJMYECTBO MPHUIIESIIINX MOKYITATEIICH.

2. Hactpoiika monesn

2.1. Hacrpoiite JaHHYI0 MOJENb: IIar — (PUKCUPOBAHHBINA pazMepoM 1, JOrMuecKue CUTHalbl —
BBIKITFOUUTD.

2.2. 3amycTuTe Ha BBHINIOJHEHUE TOCTPOSHHYIO MOJIENb AJIs POBEPKH, YKA3aB, HAIPUMED, BpEMs
100, uro o3navaer 100 mokymnaremneil.

3. [IoAroToBKAa CTATHCTHYECKOI0 IKCIIEPUMEHTA

3.1. 3aroToBbTe B O3JIEKTPOHHBIX Tabiuuax Excel TaOnuuy myis 3aHeceHus pe3yJbTaToB
CTAaTHUCTUYECKUX HCIbITaHUN. [loCKOJIBKY B YCIOBHSIX 3aJjaud O BpEeMEHH padoThl Mara3uHa
HUYEr0 HE CKa3aHO, TO MOXETe NPENAINOJOXKUTh caMu pasHblie BapuaHThl: 10, 12, 16 yacos
(Jryure Te ke, 9YTO ObUTH B MPOILION J1a0OPATOPHOM, AJIsi CPABHEHHUS).

Ho, mockoipKy MOJIeTMpOBaHUE TMPOUCXOIHUT MO OCOOBIM COCTOSIHUSIM, M BPEMs MBI IOJTy4aeM
9KCIIEPUMEHTAIILHO, OTPAHMYEHUE 110 BPEMEHU MBI MOKEM 3aJaTh TOJIBKO B MOJAENH siBHO. J{iist
ATOrO HAKaIUIMBaeM BpeMs IMPHUXOJa IOKyMaTeNeil, CpaBHHUBAaeM C 33/JaHHBIM KOJHMYECTBOM
MHHYT, 1 OCTaHaBJIMBaeM MojiearpoBanue (6ok Stop Simulation).

3.2. YroObl He mepenenblBaTb HACTPOMKM IMapamMeTpoB MOJEIH MpPH KaKIOM H3MEHEHUU
BpEMEHH, 3a/laiiTe B MapaMeTpax HACTPOMKM OCTAHOBKY IIO BPEMEHHM OUYEHb OOJIBLIYIO,
Hanpumep 5000, — 3TO KOIMUECTBO MOKyMHaTeNel, KOTOpOe He I0JKHO UTPaTh POJIH, IOTOMY UTO
OCTaHOBKA MOJIEJIN IPOU30UIET PaHBbIIIE.

4. Pemienune co6CTBEHHOM 321241

4.1. AHanoruyHbIM 00pa3oM, UCHOJIb3Yyd MOJIXOA MOJEIMPOBAHUS IO OCOOBIM COCTOSIHHSIM,
pemmuTe COOCTBEHHYIO 33/1a4y COTJIACHO HOMEpPY CBOETO BapHaHTA.

4.2. CnenaiiTe BBIBOJBI IO PE3yJIbTaTaM.

PexomeHaanmu 1o noAroToBKe K NPaKTH4YeCKUM 3aHATHAM:

[Ipuctynas K COOTBETCTBYIOLIEH TeMme, CTyAEHTaM, HpekIe BCEro, HEOOXOIMMO
popadoTaTh JEKIIMOHHBIN MaTepHall, IPEANIECTBYIONMIECH TaHHON TEME.

B cnywae, xorma mpernopaBareneM Oblla MpeIVIOKEHA Tema JUIsl CaMOCTOSTEIbHOIO
U3YYEHHUs, HEoOXOAuMO Tmoa00paTh HEOOXOAMMBIN MaTepuall U pa3o0paTtbcs B HEM
CaMOCTOSITENIbHO JIMOO MOMPOCUTHh MOMOUIM Y MpenojaBareiss B paMKax HHIMBUIYaTbHBIX
KOHCYJIBTAIMH COTJIacHO rpaduka y4eOHOTO MpOoIecc

S Tembl IUCHUIIHHBI (MOAYJIS) VIS CAMOCTOSITEILHOTO U3y4YeHUsI

YcBoeHHEe cofepKaHUs TUCHUILIMHBI OPraHU3YeTCs IIyTEeM JIEKIIUOHHBIX, IIPAKTUYECKUX
3aHATUHN, AyAUTOPHON U BHEAYAUTOPHON CAaMOCTOSITENIbHOM pabOThI CTYI€HTOB.
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OCHOBHOW TEOpPETUUECKUI MaTepuai JaeTcs CTyACHTaM B (hopMe JIeKIuni.

[InaHupoBaHue CaMOCTOSATENLHOW PabOThl CTYIEHTOB OCYILECTBIIETCS MIPENOIaBaTelIeM
Ha OCHOBaHMUH JaHHOH paboueil mporpaMMbl AUCHUTUINHBL.

CamocrosrenbHas (ayaIuTopHas) paOoTa CTYIEHTOB BKJIHOYAeT 00s3aTeNbHOE BEIECHUE
KOHCTIEKTOB JICKIM, MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI, IPAKTHUECKUX 3aJaHUH.

Pe3ynpTaThl BBINOJIHEHUS CaMOCTOSITENbHON pabOThl MPEACTABISAIOTCS CTYICHTaMHU
IPEMoJIaBaTENI0, IPOBEPSIIOTCS U OLEHUBAIOTCS MPENoaBaTeeM B X0A€ TEKYIIETro U pyOeKHOTo
KOHTPOJISI B COOTBETCTBUU C PEUTUHIOBOM CUCTEMON OLIEHKU 3HAHUH CTYAEHTOB.

CamocrosrenbHas padoTa CTyICHTOB PEaTU3yeTCs:

- HEMOCPEACTBEHHO B INPOLECCE AYAUTOPHBIX 3aHATHH — Ha JEKIMSIX, U MPAKTUYECKHX
3aHATUSAX U JIP.;

- B KOHTAKT€ C IpenojaBaTeieM BHE PaMOK ayAMTOPHBIX 3aHATUN — Ha KOHCYJIbTAIUSIX
no yd4eOHBIM BOIPOCAaM, B XOJ€ TBOPYECKHUX, HAYYHBIX KOHTAKTaxX, IpH JUKBUIALUU
aKaJeMUYECKHX 3a/10JKEHHOCTEH, IPH BBIMOJIHEHUH WHAUBUYAIbHbIX 3a0aHUN U T.1.;

- B OubOnmoteke, Ha Kadenpe, JOMa WU Jp. MPH BBITOJHEHUH CTYACHTOM Y4YeOHBIX,
HAYYHBIX U TBOPUYECKHUX 3aJaHUH.

Lenb camocTosATENbHON pabOThI CTYIEHTOB — OCMBICIIEHHO U CaMOCTOSITENIbHO paboTaTh
C yueOHbIM MaTepualloM, HaydHOW HH(opMauuel, 3aJ0XKHUTh OCHOBBI CaMOOpPraHM3allUUd U
CaMOBOCITUTaHUS C TE€M, YTOObI IPUBUTh YMEHHUE B JJaIbHEHUILIEM HENPEPHIBHO MOBBIIIATH CBOIO
npodecCHOHANBHYIO KBaTHU(PUKAIHUIO.

CamocrosiTenbHas paboTa MOMOXKET CTYICHTaM:

a) 061a0emv 3HAHUAMU:

- yTeHHE TeKcTa (ydeOHHUKa, JOMOJIHUTEIbHOMN JIUTEPATYPHI);

- COCTaBJICHUE IIJIaHA TEKCTA, KOHCIIEKTUPOBAHUE TEKCTA U T.[1.;

- paboTa co cipaBOYHUKAMU U Jp. CIPABOYHON JIUTEPATYypOit;

- yueOHO-MEeTOJMYEeCcKasi U HayyHO-UCCleloBaTeNbcKas paboTa;

0) 3aKpeniame u CUCMeMamu3upos8amsd 3HAHUSA.

- paboTa ¢ KOHCIIEKTOM JICKIUHY;

- [IOATOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI;

- aHaJIUTHYEeCcKas 00paboTKa TEeKCTa;

- IOATOTOBKA K pyOeXHOMY KOHTPOJTIO.

8) hopmuposamsv npogheccuonanvHvle yMeHus.

CamocTrosTenbHas paboTa OCYIIECTBISETCS UHANBUAYAIBHO WM TPYNIaMU CTYAEHTOB B
3aBHCUMOCTH OT LEeNH, 00beMa, KOHKPETHOW TEMaTHUKH, YPOBHS CIIO)KHOCTH U yMEHH
CTYJICHTOB.

KoHTponbs camocTosTenbHON paboThl OCYIIECTBISIETCS IpernojaBaTeieM B Ipezenax
BPEMEHM, OTBEJEHHOr0 Ha oOs3aTelnbHble y4eOHble 3aHATHA UM BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYI0 paboOTy CTYJAEHTOB M0 JMCLUUIUIMHE, MOXET IPOXOAUTh B YCTHOH U
MMCbMEHHOU (popme.

@opMbI  caMOCTOSITEILHONM  PabOThl MO JUCHMIUIMHE: TOJATOTOBKAa K  JIEKIHSIM,
NPaKTUYECKUM 3aHSATHUSAM; H3y4eHHE y4eOHBIX TTOCOOMIT; M3y4eHUE B paMKaX JUCIHILIHHBI TEM U
npo0jeM, He BBIHOCHUMBIX Ha JIEKLIMM M TPAKTUYECKUE 3aHATHs, HAIMCAaHUE TEeMAaTUYECKHUX
JIOKJIaJI0OB, aHHOTHPOBAHWE MOHOTpapuil W WM UX OTAEIbHBIX IJIaB, CTAaTeH; COCTAaBIIEHUE
6ubnuorpaduu u pedepupoBaHue MO 3aJaHHOH TeMe.

Dopmul camocmoamenvHoil pabomol u ee MpPyo0emMKoCmy

Bun pabotst Conepxanue TpynoeMKocTb Pexomenpanyu
(mepeueHn CaMOCTOSTEIIbHON
BOIIPOCOB) paboThI
(B yacax)
Pabora c | Cm. tematuky | 100 B Xoze JEKIIMOHHBIX 3aHATUN CTYJEHT
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JICKOMOHHBIMHA | IPAKTHYCCKUX JOJIKEH BECTH KOHCIICKTUPOBAHHC

MaTepuaiaMH. | 3aHATUN u yuebHoro  Mmatepuana.  OOpamarh
[ToaroroBka K | BONPOCHI ISt BHUMaHHE Ha ONPENEIICHHs, BBIBOJIBI U
NPAaKTUYECKUM | TEKYIICH MPAKTUYECKHE PEKOMEH/IAIIH.

3aHATUAM IPOBEPKH 3HAHHUN XKenarenbHO oOCTaBUTH B  paboymMx

KOHCIICKTax I10Jid, Ha KOTOPBIX ACIIATh
HOMETKH u3 PEKOMEHJOBaHHOM
JIATEPATYpPHI, JOMOJHAIOIINE MaTepUal
OPOCTYIIAHHOM  JIEKIUHM, a TaKKe
HOJUEPKUBAIOIIUE OCOOYI0 Ba)KHOCTb
TeX WIM  HMHBIX  TEOPETHYECKHX
HOJIOXKEHUH. 3a7aBaTh IPENOAaBaTENIo
YTOUHSIOIIME BOMPOCHl C  HEIBIO
YSICHEHUSI TEOPETUYECKUX IOJI0KEHUH,
pa3pemIeHus CIIOPHBIX CUTYaIHH.

B X04€ NOATOTOBKU K IPAKTHYCCKUM
3aHATHUSAM ~ CTyJCHTaM  HEOOXOJMMO
U3y4UTh OCHOBHYIO JIATEPaTypy,
O3HAKOMMUTHCA C HOHOHHHTGHBHOﬁ
JUTEPATYPOH. OtBeTuTh Ha
KOHTPOJIbHBIC BOITPOCHI.

[lpy »>TOM ydecTb peKOMEHJAlUU
npernoiaBaTens U TpeOoBaHUs YIeOHOM
IPOTPaMMBI.

JlopabaTeiBaTh CBOM KOHCIIEKT JICKIIUH,
Jienasi B HEM COOTBETCTBYIOIINE 3aIIHCH
W3 JUTEpaTypbl, PEKOMEHJIOBAHHOMN
IpernoaaBaTesieM U IPeTyCMOTPEHHON
yueOHOM POorpaMmMoi.

ITogroroBka k | Ilepeuens 56 IIpn IIOJArOTOBKE K
HK3aMEHY BOIPOCOB s 9K3aMEHYCTYyeHTaM HE00X0IMMO
MOJITOTOBKH K MOBTOPUTh ~ W3YYEHHBI  MaTepual.

9K3aMEHY OOpatute ocoboe BHHMMaHHE Ha

BOTIPOCHI, BBIHOCHMEIE Ha

CaMOCTOSITENIBHOE U3yUYEHHE.
Heo0xonuMo omnuparbess Ha TepedyeHb
KOHTPOJIbHBIX BOITPOCOB.

Hroro

156

BOHpOCH AJIs1 CAaMOKOHTPOJIA.

1. Yto nmoHuMaeTcs oJ MaTeMaTHISCKUMH METOJAMHU B SKOJIOTHH?

2. Yto Takoe COIHUaAIbHO-3)KOHOMHYECKAs cucTema?

3. llepeuncnure 3aaa4u MaTEMAaTUUYECKOTO MOJIETTMPOBAHUS B SKOJIOTHH.

4. Yto Takoe afeKBaTHOCTh MOJEIN?

5. YTo Takoe ONTUMAaJIbHOE pELICHUE?

6. [lepeuricinuTe OCHOBHBIE ATAIlbl MATEMAaTHYECKOTO MOJEITUPOBAHUS.

7. llepeunciute OCHOBHBIE MPU3HAKK KITACCH(UKAIIMA MATEMAaTHIECKUX MOJIEICH.
8. Kakue BuibI MOJIETUPOBAHMS BaM U3BECTHBI? ONMHIIINTE HX.
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9. UTo MOHUMAIOT TOJ] AJITOpUTMH3AIMEH (DYHKIIMOHUPOBAHHUS PEATHHBIX TIPOIIECCOB U
cucrem?

10. Yem oTnMuaroTcss BEpPOATHOCTHBIE aHAIMTUYECKHE MOJIEIN OT BEPOSATHOCTHBIX
MMUTALMOHHBIX MOJIEICH?

11. YTo noHMMAIOT 1OJ CTATUCTUYECKUM MojenupoBanueM? Ilepednciure 3ramnsl
CTaTUCTUYECKOTO MOJICIIUPOBAHHUSL.

12. B kakux ciiydasx OIpUMEHSIOT HMUTAIMOHHOE MOJEITMPOBAHNE IKOHOMUYECKUX
MpOo1ECCOB?

13. B yeM coCTOUT HEAOCTATOK UMUTAIMOHHOTO MOJEIUPOBAHUS?

14. B ueM cOCTOUT HETOCTATOK AKCIIEPUMEHTHPOBAHUS C PEAIbHBIMUA CUCTEMAMMU?

15. Ilpu HanMYMK KaKUX YCIOBHUH 11€1€c000pa3HO MPUMEHSATh UMUTAIIHOHHOE
MoiesIupoBaHue?

16. Ilepeuncaute TUIIOBBIE 3a/1a4¥ UMUTALIMOHHOTIO MOJIEIIMPOBAHUS.

17. B Kakux cUTyanusix peKOMEHIYETCsl UCIIOIb30BaTh UMUTALIMOHHOE MOJICIIUPOBAHHE
MIPU U3YYCHHUH CIIOKHBIX COIUATBHO-I)KOHOMUYECKUX CUCTEM?

18. TIpuBeauTe npuMepsl 3a1a4 UMUTAIIMOHHOTO MOJAEITUPOBAHUS.

19. Maiite onpenenenue metona Monrte-Kapio.

20. IlpuBenuTe npruMepbl XapaKTEPUCTUK CUCTEM, 3HAUEHUSI KOTOPBIX ONpPEAEIsAtoTCs
CIlydaifHBIM 00pa3zoMm.

21. IlepeuncnuTe KpUTEPUH NPOBEPKA CTATUCTUUECKUX TUIIOTES.

22. IlpuBenuTe alrOpUT™M MOJAEIUPOBAHUS IPOCTOTO COOBITHS.

23. IlpuBenuTe anropuT™M MOAEITUPOBAHUS MOIHOM IPYIIIbI HECOBMECTHBIX COOBITHIA.

24. [lpuBenuTe aNropuT™M MOJEIUPOBAHUS JUCKPETHOU CITy4YallHOM BEJTUYMHBI.

25. B uem 3akirovaercss MEeToJl 0OpaTHOM (PyHKIIMHU MOJAETUPOBAHUS HEMPEPHIBHON
CIIy4allHO! BEJIMYUHBI.

26. IlpuBenuTe anropuT™M MOAEITUPOBAHUS CIIYYaHBIX BETUYHH C TOKa3aTEIbHBIM
pacnpeesieHueM.

27. IlpuBenuTe alropuT™M MOAEIUPOBAHUS CIIy4alHbIX BETUYUH C PABHOMEPHBIM
pacrpezieJIeHueM Ha MPOM3BOJIBHOM UHTEpBae (a , b) .

28. B ueM cOoCTOUT CyTh aJITOPUTMa MOJEIIMPOBAHUS CIyHYaHBIX BEJIMYHMH C
HOPMAaJIbHBIM PaCIpPENEICHUEM.

29. IlpuBenuTe alropuT™M MOAEIUPOBAHUS CIIy4alHbIX BEIUYHH C YCEUEHHBIM
HOPMAaJIbHBIM PACIpPENEICHUEM.

30. AAropuT™M MOJIETUPOBAHUS CIIyYallHBIX BEJIMYMH C MPOU3BOJIBHBIM PACIPEICTICHUEM.

31.Yto moHUMAIOT MO/ CUCTEMOW MacCOBOTO 00cmyxuBanusa? M3 kakux
00CITYy>KMBAIOIIUX €INMHUI] OHa cocTouT? UTO Takoe moTok TpeOoBaHU?

32. Kakue nokazarenu s¢p¢pexkruHocTd CMO HCTIONB3YIOT HA TPaKTHKE?

33. Ha xakue aBa ocHOBHBIX THMA JeasiT CMO?

34. HazoBure ctpykTypy CMO 1 nosiICHUTE COAEp:KaHNUE €€ ITIEMEHTOB.

35. Yo Takoe ciayuaitHbli mpouecc? UTo Takoe npouecc ¢ JMCKPETHBIMU COCTOSIHUSAMU U
IIPOLIECC C HEMPEPHIBHBIM BPEMEHEM?

36. Kakoi1 npornecc Ha3biBatoT MapKoBCKUM?

37. Yrto Takoe rpad cocTosTHUMN?

38. Jlatite moHsTHE TTOTOKA COOBITHI? Kakue moToKku cOOBITHII BaM U3BECTHBI?

39. IIpocreiimmii TOTOK.
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40. Kakue BeTMUMHBI ONUCHIBAIOT YpaBHeHU Konmoroposa?

41. Yo Takoe npeesbHbIE BEPOSITHOCTH COCTOSIHUM, KAKOB UX CMBICII?
42. ChopmynupyiiTe mpaBUIIO COCTaBICHUS YpaBHeHUI Koamoroposa Juist mpeieIbHbIX

BEPOSITHOCTEH.

43

. Ilponecc rubenu u pa3sMHOKEHUH, rpad COCTOSHUIMA.

44. 3anummte ypaBHeHus Koamoroposa [ist npoiiecca ru0enu U pa3MHOKEHUS.

45

. Pemenue cucreMsl ypaBHeHI/Iﬁ JUIA 1Iponecca rudenu u PAa3MHOKCHUA.

46. Ilepeunciure nokazarenu 3pdexkruBHocTH CMO € 0TKa3amu.

47. 3anummmTe GopMyItbl ISl mokazaresnei 3¢ deKkTHBHOCTH oHoKaHambHOH CMO ¢

OTKa3aMH.
. B uem coctout otiinune CMO ¢ orpannderHoit ouepeasto or CMO ¢

48

HEOTrpaHUUYEHHOU ouepeblo?
49. Kak u3mensarcst popmyiibl 1yt okaszareneit a¢ppexrusHoctd CMO ¢ orpaHnueHHOR

odepenbro?

50. IToHATHE O CTATUCTUYSCKOM MOICIIMPOBAHUU CUCTEM MAaCCOBOI'O O6CJ'Iy>KI/IBaHI/I${.

BOoo~NoOR~WDNE

0.

[EEN
=

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
cxema.
25.

BOl'[pOCbI AJIA MOATOTOBKH K 3K3aMCEHY 110 TUCHUIIJIMHE

[TousiTHEe MOAETMPOBAHUA.

Knaccudukanus BUI0B MOAETUPOBAHUS.

[ToHsiTHE MaTeMaTUYECKO MOJEIIH.

[IpuHUHMIIBI TOCTPOEHUSI MATEMATUYECKON MOJIEIN.

Oco0eHHOCTH MaTEeMATHYECKOTO MOJICITMPOBAHMSI SKOHOMHUYECKHX TIPOIECCOB.
[ToHsiTHE KOMIIBIOTEPHOTO MOJEIUPOBAHMUS.

HccnenoBanue onepanui.

OCHOBHbBIE OHSTHS UCCIIEIOBAHUS OIlEpaIiil.

Monens u 3hGEeKTHBHOCTE OTIepaIliH.

OO01ast mocTaHOBKA 33/Ia4M UCCIIEIOBAHUS OMEPalIHid.

Krnaccudukanus 3aaq MaTeMaTHIeCKOTO TPOrPaMMHUPOBAHHUS.
Knaccudukanus apyrux 3aaay uccie0BaHus ONepaIuil.
MHorokputepHuanbHbIE 33/1a41 UCCIICIOBAHUS OTIEPALIHA.

IToHsATHE UMUTALTMOHHOTO MOJIEIIMPOBAHUS.

3amauu, penraeMple METOI0M UMHUTAIIMOHHOTO MOJCIIUPOBAHUS.

Hcropus ctaHOBIEHNSI UMUATALIMOHHOTO MOJEIUPOBAHHUS.

Pa3HOBUIHOCTH MMHTAIMOHHOTO MOJICIIUPOBAHUSI.

Meton MonTe-Kapio.

NMurtanroHHoe MoIeTMpoOBaHUE: YPOBHU a0CTPAKIIUU, OCHOBHBIE MOIXOIbI
CucremHasi AMHAMUKA.

JuckpeTHO-COOBITHITHOE MOJICTUPOBAHUE.

ATEHTHOE MOJIETUPOBAaHHUE.

JlnHAMUYECKUE CUCTEMBI.

OcHOBHBIE 3Tallbl HMUTAIIMOHHOTO MoeTupoBanus. OOI1as TeXHOIOTHYecKas

®opmynupoBKa IpoOIeMbl U ONpeieieHne 1eJie MMUTALMOHHOTO

HCCIIEIOBAHUA.

26.
27.
28.
29.
30.
31.

Pa3zpaboTka KOHIIENITyaTbHOW MOAETH 00BEKTa MOJCIUPOBAHHS.
dopmanusanus UMATAIHOHHON MOJIETN.

[IporpammupoBaHre UMHATAIMOHHON MOJENH.

COop 1 aHaN3 UCXOAHBIX JAHHBIX.

HcnplTaHue U UCCIEI0BAaHNE CBOMCTB UMUTAIIMOHHON MOJCIH.
HanpaBneHHbIH BBIYUCTUTEIbHBIA 3KCIIEPUMEHT HA UMUTAlMOHHOW MOJIEIH.
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32.

6 O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

AHanu3 pe3yabTaTOB MOJEIUPOBAHUS U IPUHATUE PEIICHUN.

Ne Buabl yueOHbIX Oopa3oBaresibHbIE
HaumenoBaHue pasjaesa .
n/n 3aHATHH TeXHOJOTUH
1. |BBenecnue. [Ipeamer u|Jlexyus 1. Beoonas nexyus c
coJiep’KaHue Kypca UCNONIb308AHUEM
sudeomMamepuanos
Camocmosmenvras
paboma Paszseprymas 6eceoa ¢
obcydicoeHuem 0oKnIaoa
2 |Maremaruyeckoe MoaenupoBa-|J/lexyus 2. JIeKYUsl C UCNONb308AHUEM
HUE CamocmosmenvHas |8udeomamepuanos
paboma Paszeeprymas 6eceoa ¢
obcydicoeHuem 0oKkn1aoa
3 |MmuranuonHoe MoaenupoBanue |Jlexkyus 3. Jlexuus ¢ ucnosb30BaHUEM
Camocmosmenvrasn BU[€OMATEPHATTOB
\paboma
Paszeeprymas 6eceoa ¢
obcydicoeHuem 0oKk1aoa
4 |IlporpamMMHble Uu TexHUYecKue |/lexyus 4. Jlexuus ¢ ucnosb30BaHUEM
CPEICTBAa MOJECIINPOBAHUS Camocmosmenvrasn BU/[€OMATEPHATIOB
\paboma
KoHcynbTpOBaHue 1 nmpoBepKa
JIOMAIIHUX 3a/IaHUI
MOCPEJICTBOM 3aILIUTHI
Mpe3eHTalNN
5 |WmurtammonHoe wMonenupoBaHue|/lexyus 5. Jlekuus ¢ ucnonb30BaHUEM
CMO Cenunap 1. BHJIEOMATEPHAIIOB
CamocmosmenvHas
padoma Pa3zBepnyras Oecena ¢
00CyXICHUEM JIOKJIa A
KoHcynbTHpOBaHue 1 npoBepka
JIOMAIIHUX 3a/IaHUI
MOCPEJICTBOM 3aILIUTHI
Mpe3EHTalNI
6 |3nakomcTBO c makerom MatLab u |Jlexyus 6. Jlekuus ¢ ucnonb30BaHUEM
gl;lr(]:]Tuell:/Inoil MOJICIIUPOBAHUS Cemunap 2. BUJICOMATEPHAIOB
CamocmosmenvHasi
paoma Pa3BepHyras Gecena ¢

o0CyXIeHUEM JTOKIa1a
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KoHcynpTupoBaHue u npoBepka
JOMAIITHUX 3aJaHui
MOCPEJICTBOM 3aIIUTHI
MpEe3EHTaLNI
7 MozeHposasHe cHCTeM Cemunap 3. Pa3zBepnyras Oecena c
MacCOBOI'O 06CJ'Iy>KI/IBaHI/IH. Camocmosmenshas 06Cy>KIleHI/IeM HAOKJIaa
Monemmposanne  CMO  mo pacoma KoHcynsTHpOBaHUE U IPOBEPKA
BpEMCHH JIOMAIIHUX 3a1aHUH
MOCPEJICTBOM 3aIIUTHI
Mpe3eHTalni
8 |MogenupoBanue cucTem Cemunap 4. Pa3BepHuyras Gecena ¢
ﬁﬁﬁé’ﬁﬁ;ﬁﬁﬁfé”éﬁéHff ' C;g)onjzmmeﬂbﬂaﬂ oBcyKIeHHeM J0K/1aa
0COOBIM COCTOSTHHSIM i KoncynbTupoBanue u npoBepka
JOMAIITHUX 3aJJaHui
MOCPEICTBOM 3aITUThI
Mpe3eHTAN I
9 |l'eoskonoruueckue 3agaun u ux|Cemunap 5. Pa3BepHnytas Gecena ¢
Mozenun Camocmosmenvhas 0BCYKICHIEM OKITA/A
\paboma
KoncynbTupoBanue u npoBepka
JIOMAIITHUX 3aJaHui
MOCPEICTBOM 3aIUTHI
Mpe3eHTAN I

HpI/I OCBOCHUHU JUCHUIIIIMHBI ((KOMHI)IOTepHI)Ie TEXHOJIOTUHU U CTATUCTHYCCKUEC METOABI B
SKOJIOTUM W  TPUPOJONOIb30BAHUM» HCHOJB3YETCS JIEKLIMOHHO-TIPAKTHYECKash CHUCTeMa
o0ydyeHusi. @DOpMBI HW  TEXHOJIOTHH, HCIOJb3yeMble 11  OOY4YeHHS  CIOCOOCTBYIOT
(OpPMHPOBAHUIO U PA3BUTHIO:

* CIOCOOHOCTEH CTYJEHTOB OCYLIECTBIISITh pa3IUYHbIE BUJABI JEATEIBHOCTH C
UCIIOJIb30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHI;

* TOTOBHOCTM HMX K CaMOpPa3BUTHIO M CaMOOOpa30BaHHUIO, a TaKXe CIOCOOCTBYIOT
MOBBIIIIEHUIO TBOPUYECKOTO MOTEHIIMAJIA TMYHOCTH K OCYIIECTBICHUIO CBOMX MPO(ECCHOHATBHBIX
00s3aHHOCTEH.

[Ipeyiaraemass  mporpamMma  JTUCHMIUIMHBL  «KOMIBIOTEpHBIE  TEXHOJOTUH U
CTaTUCTUYCCKUEC MCTOJbl B OKOJIOTMUM W IPUPOAOIIOJIB30BAHHUN) IMO3BOJIACT 3(1)(1)€KTI/IBHO
coYeTaTh TPaJULMOHHBIE (OPMBI O0OYUEHHS U HOBBIE TEXHOJIOTHH.

OO0yueHue MPOUCXOIUT C UCIOJIb30BAaHUEM CIIEAYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHI:

TexHoJsiornst pa3HoypoBHeBOro (augpepeHINPOBAHHOI0) 00yYeHHMs NpEANoyaraer
OCYIICCTBJIICHUC Mo3HaBaTeIbHOMN ACATCIBHOCTH CTYIACHTOB C y‘IéTOM HNX HWHIUBHUAYAJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
MOTEHITHA.

TexHosioruss MHIMBHIYAJH3ALMU OO0YYeHHs] TIOMOTaeT PpealM30BBIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS WHIUBUAYalbHbIE OCOOEHHOCTH U MOTPeOHOCTU
CTY/ICHTOB.

TexHoJiornst o0yyeHHs1 B COTPYAHHMYECTBE pEATM3yeT HACI0 B3aMMHOTO OOyYeHUS,
OCYIIECTBIISII KaK HHAMBUIYalbHYIO, TaK M KOJJIGKTMBHYIO OTBETCTBEHHOCTh 3a pELICHUE

37



yueOHBIX 3a7ad.

TexHoJsiorusi pa3BUTHSI KPUTHYECKOT0 MBIILIEHUsI CIOCOOCTBYeT (HOpMHUPOBaHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWH(POpPMAIUU, YMEHHIO
0TOMpaTh HMHOOPMAIIHIO IS PEIICHHS TOCTABICHHOW 3a/1a4u.

NudopManuoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B IICJIOM PaCHIUPSIOT PaMKH
00pa30BaTeNLHOTO TPOIIEcca, MOBBIINIAS €r0 MPAKTHYECKYI0 HAlpaBIIEHHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOATEIHHOW pPAa0OTHl CTYACHTOB U TOBBINICHUIO [103HABATEIBHON
AKTUBHOCTH.

B pamkax uHQOpMAIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI BBIICTISIOTCS JIBA aCIIEKTa:

* TEXHOJOTHS WCIIOJIb30BaHUS KOMITBIOTEPHBIX MporpaMMm To3BojsieT 3ddekTuBHO
JIOTIOTHUTH MIPOIIECC OOYUYEHUS Ha BCEX YPOBHSIX.

* UMHTEPHET — TEXHOJIOTUU MPEJOCTABISIOT IIUPOKUE BO3MOXKHOCTH ISl ITOMCKA
uHpopManuu, pa3pabOTKH MEKIYHAPOIAHBIX HAyYHBIX TPOCKTOB, BEACHHS HAYYHBIX
uccienoBanuid. Mcrnonb30BaHue AIEKTPOHHON MOYTHI TIO3BOJISIET OKA3bIBATh KOHCYJIbTAIIHOHHYIO
MOJNJCPKKY CTyJAEHTaM, OCYIIECTBIATh KOHTPOJIb NHCHbMEHHBIX pPadOT, BBITOIHAEMBIX
CTYZICHTAMH CaMOCTOSTEIBHO.

7 OneHoyHble cpeAcTBa (MaTepHalibl) IS TEKYLIEro KOHTPOJIA YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTALUM 00Y4AIOUIUXCS 10 JUCHUILIHHE (MOOY10)

IIpuMepbI TeCTOB /1Ji151 MPOBEIEHUS TEKYIEr0o KOHTPOJIS 0 TUCHUILIMHE
«KoMnbloTepHble TEXHOJOTHN U CTATUCTHYECKHE METOAbI B IKOJIOTHH U
NPHUPOI0NI0JIb30BAHUM

1. | MoaeaupoBaHue — 3TO:

npouecc 3aMCHbI PCAJILHOT'O 00BeKTa (HpOHCCC&, SIBJ'IGHI/IH) MOACIBIO, OTpamanmeﬁ €ro
CYIICCTBCHHBIC ITPU3HAKH C TOUKU 3PCHUSA JOCTUIKCHUA KOHerTHOﬁ e,

nponecc ACMOHCTpalnun MOJEIeH OASK bl B CaJIOHE MOZ;

mponecc HGQ)OpMaHBHOI\/'I IMOCTaHOBKH KOHerTHOI\/'I 3aaa4uu;

mponecc 3aMCHBI pPCAJIbHOTO 0o0BeKTa (npouecca, HBJ'IeHI/ISI) APYIruM MaTCpHAIbHBIM WA
nacaJibHbIM O6’beKTOM;

IMpoHeCC BBIABJICHUA CYIIICCTBCHHBIX IPU3HAKOB pACCMAaTPpUBACMOT'O 00BeKTA.

2. | Mogean —3T10:

(danTacTHUecKuit 00pa3 peanbHOM NeHCTBUTENBHOCTH;

MaTepI/IaJ'IBHHﬁ 50058 a6CTpaKTHBII>'I 3aMCHUTCIIb O6’beKTa, oTp AXKaIOIIU €ro
MMPOCTPAHCTBCHHO-BPEMCHHBIC XaPAKTCPUCTUKH,

MaTCpI/IaJ'IBHHﬁ N a6CTpaKTHBIﬁ 3aMCHUTCIIb OG’BCKTa, 0Tpa>1<a101m/1171 €ro CyHmcCTBCHHBIC
XapPaAKTCPUCTUKHU

OIMUCAHUC U3YyHIACMOT'O 00BeKTa cpeacrBaMu I/1306pa3HTCJIBHOT0 HCKYCCTBA,;

I/IH(bOpMaL[I/ISI 0 HCCYHICCTBCHHBIX CBOMCTBaX 00BEKTA.

3. | Ilpu u3yyenun o0beKTa peaabHOIl 1eCTBUTEIbHOCTH MOKHO €03/1aTh:

OOHY CAUHCTBCHHYIO MOJCIIb;
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HCCKOJIBKO pa3JINYHBIX BHIOB MO,I[GJ'IGfI, KaXXzasd M3 KOTOPLIX OTpa)Xa€T TC HJIW HHBIC
CYIICCTBCHHBIC ITPU3HAKU OGBGKT&;

OAHY MOJCJIb, OTPAKAIOIIYIO COBOKYITHOCTH IIPU3HAKOB O6’beKTa;

TOYHYIO KOIIUIO 00BEKTAa BO BCEX IIPOABJICHUAX €TI0 CBOMCTB U IIOBCACHMU,

BOIIPpOC HC UMECCT CMBICJIA.

IIpouecc mocTpoeHus: MOIe/IN, KAaK MPABUJI0, PEANOJIATACT:

OITMCaHNE BCEX CBOMCTB HUCCIENYEMOI'O 06’beKTa;

BBIJICIICHUEC HauoOonee CYHIECTBCHHBIX C TOYKH 3pCHUA pemaeMoﬁ 3aJa4du CBOMCTB O6’beKTa;

BBIJICIICHUEC CBOMCTB 00bEKTa O€30THOCHTEILHO K ociasamM pemaeMoﬁ 3aJa4u,

OIMMCAHUE BCEX MPOCTPAaHCTBCHHO-BPEMCHHBIX XaPAKTCPUCTHK U3Yy4aCMOI'O O6’beKTa;

BBIACIICHUC HE boiee TPEX CYIICCTBCHHBIX ITPU3HAKOB 00BEKTA.

HatypHoe MoemmpoBaHue 3T0:

MOZJCIIMPOBAHUC, IIPU KOTOPOM B MOJCIH Y3HACTCA MO,I[eJ'II/IpyeMHﬁ 06’beKT, TO €CTb
HaTypHasa MOJCJIb BCCrAa NMECT BU3YAIIbHYIO CXOKECTh C 00BEKTOM- OpUTHUHAJIOM;

CO3JaHUC MATEMATHUYCCKHX q)OpMy.]'I, OITNCBhIBAOIINX (1)OpMy WK IIOBCACHUC 00BeKTa-
OpuruHalia;

MOZJCIIMPOBAHUC, IIPU KOTOPOM B MOJCIN Y3HACTCA KaKo#-1100 OT,Z[eJIbelﬁ IIPpHU3HAK
O6’beKTa-0pI/IFI/IHaJ'Ia;

COBOKYITHOCTb JAHHBIX, COACPKAIIUX TCKCTOBYIO I/IH(I)OpMaI_II/IIO 00 06LCKTC'OpI/Il"I/IHaJIC;

co3aaHue TabJIUIIbI, coJiepikaieid nHopmaIno 00 00bEKTe-OpUTHHAIS.

NudpopManuoHHONH MOEJIbI0 00bEKTA Helb35A CUNTATD:

OITMCaHHC O6’BCKTa'OpI/IrI/IHaJ'Ia C IIOMOIIIbIYO MAaTEMAaTHUYCCKUX (I)OpMYJ'I;

Apyroii OOBEKT, HE OTpaKAIOIIMN CYIIECTBEHHBIX NPHU3HAKOB U CBOMCTB OOBEKTa-
OpHUTMHAa;

COBOKYITHOCTb JAHHBIX B BH/C Ta6J'II/II_U>I, COACPIKAINX I/IH(bOpMaI_[I/II-O O Ka4CCTBCHHBIX U
KOJIMYCCTBCHHBIX XapPAKTCPUCTUKAX 06’beKTa'OpI/IrI/IHaJ'Ia;

OITMCAaHHUC O6T>€KTa'OpI/IrPIHaJ'Ia Ha CCTCCTBCHHOM HJIN (I)OpMaJ'ILHOM SA3BIKC,

COBOKYITHOCTH 3aITUCAHHBIX Ha S3bIKE MAaTEMAaTHKH (OPMYJ, OMHCHIBAIOUINX MOBEICHUE
00bEKTa-OpUruHaIA.

MartemaTHuyeckasi MoJieJib 00bEKTA — ITO:

CO3/IaHHAasi M3 KaKoro-mubo Marepuaia MOZENb, TOYHO OTpaKarollas BHEIIHWE NPH3HAKH
00beKTa-OpUTUHANA;

OIMCaHME B BUJI€ CXEMbI BHYTPEHHEH CTPYKTYphl H3y4aeMOro 0ObeKTa;

COBOKYIHOCTb OAHHBIX, COICPIKaAIIUX I/IH(I)OpMaI_II/IIO 0 KOJIMYCCTBCHHBIX XapaKTCPUCTUKAX
00BEKTa U ero IIOBCACHHUA B BUC TaGJ’II/II_IBI;
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COBOKYITHOCTH 3allMCAHHBIX Ha A3BIKE MAaTCMATHUKU q)OpMYJ'I, OTpaKaromux TC HUJIN HWHBIC
CBOMCTBa O6’beKTa-OpI/IFI/IHaJIa WA €T0 IMOBCACHUC,

MMoCJICA0BATCIIBHOCTD 3JICKTPUYCCKUX CUTHAJIOB.

K yucay MmaremMaTu4eckux Mojesed OTHOCUTCS:

MIJIMIEHCKUI TTPOTOKOT;

IIpaBrjia JOPOKHOI'O ABUKCHHA,

(dbopMyIia HaXOX/I€HUS KOPHEH KBaJApaTHOTO YpaBHEHUS,

KYJIMHApHBINA PELETIT;

WHCTPYKITUSA 10 COOpKe MeOeH.

Tadanunasi ”HPpOPMAIMOHHAS MO/eJIb MIPeCTABJISAET CO00M:

HabOp rpaKoB, pUCYHKOB, YEPTEKEM, CXEM, AHUATPAMM;

OIIMCaHUC HepapXquCKOﬁ CTPYKTYPbI CTPOCHHUA MOACIINPYEMOT'O 06’bCKTa;

onucaHue OOBEKTOB (MJIM MX CBOWMCTB) B BHJIC COBOKYITHOCTH 3HAYCHUH, pa3MEIlacMbIX B
Ta0IHIIE;

CUCTCMY MATEMATUYICCKUX (1)OpMy.]'I;

IIOCJICI0BATCIIbHOCTD HpCI[J'IO)I(CHI/Iﬁ Ha CCTCCTBCHHOM A3BIKC.

10.

Pucynku, KapTbl, YepTe:KU, ITMATPAMMBI, CXeMbl, FPa(UKHU NPEACTABJSIOT c000ii:

TaOJIUYHBIE I/IH(I)OpMaI_II/IOHHLIC MOACIIN,

MaATEMAaTHYCCKUE MOACIIN,

HaTypHbIE MOJIEIIN;

rpaduyeckrue HHPOPMAIIMOHHbBIE MOJEIIH;

uepapxuueckre nHHOpMalMOHHbIE MOJIEIIH.

11.

daiisioBas cucTeMa MepPCcoOHAILHOI0 KOMINbIOTEPAa Haubo/Iee aIeKBATHO MOXKET ObITh
ONMCAHA B BHJE:

TaOJIMYHOM MOJCIIH,

rpaduyeckoit Moaenu;

HaTypHbIE MOJIEIIN;

MaTeMaTHUEeCKON MOICIIH;

UEepapXU4eCKUe MOJEIH.

12.

Pacnucanue ABMIKCHUE MMOE310B MOYKET pacCMaTPpUBATLCH KaK IpUMeEP:

TaOJTMYHOM MOJCIN,

rpaduyeckoit Moaenu;

HaTYPHBIC MOJCIIN;

40




MaTeMaTHIEeCKOH MOJCIIH;

KOMIIBIOTEPHON MOJEIH.

13.

Ieorpajguyeckyro KapTy cjieayeT paccMaTpPUBATh CKOpee BCero Kak:

MaTE€MaTUYCCKYIO I/IH(l)OpMaLII/IOHHYIO MOICIb,

BepOaTbHYI0 HH(OPMAITMOHHYIO MO/IENb;

TaOIMYHYI0 HHPOPMALIMOHHYIO MOJIEIb;

rpaduyecKyro HHPOPMAITMOHHYIO MO/IEINb;

HATYpPHYIO MOJEIIb.

14.

Ykaxute JIOZKHOE yrBep:kaenue:

“CTporux mpaBwJI IIOCTPOCHUS JIF0OOO0H MOJIEN CPOPMYITHPOBATH HEBO3ZMOXKHO

“Hukakass MOJeIb HE MOXET 3aMEHUTh CaMO SIBJICHUME, HO NPU PEUICHUH KOHKPETHOU
3a/1a4M OHa MOYKET OKAa3aThCsl OUEHb MOJIE3HBIM UHCTPYMEHTOM";

“CoBepIlIeHHO HEBAXXHO, KaKUe OOBEKTHl BHIOMPAIOTCS B KaueCTBE MOJCTHPYIOIIHNX —
[JIaBHOE, YTOOBI C MX MOMOIIBIO MOXXHO ObUIO OBl OTpa3uTh Hambosee CYyIIECTBEHHBIC
YepThl, MPU3HAKU U3Y4aeMOro 00beKTa”;

“Mogenb COAEPIKUT CTONIBKO K€ HH(POPMAIINK, CKOJIBKO U MOAEIUPYEMBbIil 00bEKT”;

“Bce oOpazoBaHME — 3TO U3YyYEHHE TEX WM HMHBIX MOJENed, a TakkKe MPHUEMOB HX
HUCIIOJIF30BaHU .

15.

Kakoii U3 3TanoB MaTeMaTH4eCcKOro MoOJeJMPOBAHMS 10J:KEH NMPOBOJAUTHLCHA Iepesn
OCTAJLHBIMH ?

HucneHHoe penieHue

[TocTraHOBKa SKOHOMHMUYECKOI MPOOIEMBI U €€ KaueCTBEHHBIN aHAIN3

MaremMaTnueckuii aHaJIU3 MOJEIHN

[TonroroBka ncxoHOM HGOpMaLUN

ITocTpoeHne MaTeMaTH4ECKON MOIENIH

16.

Mopaenb MeKOTpaceBbIX CBA3eH ABJIACTCH

CtpykTypHO-(YHKITUOHATLHOM

CrpykTypHOI

O YHKIINOHAIBHOU

MutanmmonHoi

17.

Mogaesb NpOU3BOACTBA, OCHOBAHHAS HA NMPOM3BOACTBEHHBIX (PYHKUIMAX, IOCTPOCHHAS
HA OCHOBe 00Pa0OTKM CTATHCTUYECKUX JAHHBIX, ABJISETCS

Mutanmmonnon

HopmarusHoi

JIMCKpUNITUBHOU
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CroxacTHyecKou

18.

Ha xakoM 13 3TanoB pauMoOHAJbHO UCNI0JIb30BaTHh JBM?

UucneHnHoe penieHue

MaremaTrnueckuii aHaJIUu3 MOJEIHN

[TocTaHOBKA YKOHOMHYECKOM MPOOIEMBI M €€ KaUeCTBCHHbIN aHAIN3

HOCTpOCHI/IC MaTeMaTHIeCKOM MOACIn

[TonroroBka ncxoaHOM HHGOPMALIUU

19.

Moaeab 00beKTa 3T0

MpeaMeT MOXOXKHI Ha 0OBEKT MOJICTUPOBAHHS

00BEKT - 3aMCCTHUTCIIb, KOTOpBIﬁ YUUTBIBACT CBOMCTBA O6”beKTa, HCO6XO,Z[I/IMBIC JIIA
JOCTHIXKCHHUA LICIIN

Konus 00beKTa

H_Ia6J'IOH, 10 KOTOPpOMY MOKHO ITPOU3BCCTH TOYHYHO KOIIUIO 00BeKTa

20.

OcHoBHasi yHKIMS MO/IeJIN ITO:

[TonyunTs uHGOPMAIIUIO O MOACTUPYEMOM OOBEKTE

OT00pa3suTh HEKOTOPHIE XaPAKTEPUCTUUECKIE MPU3HAKH 00BEKTa

HOJ'Iy‘lI/ITB I/IH(I)OpMaI_II/IIO 0 MOACINPYEMOM 00BbeKTE WU OTO6paSI/ITB HCKOTOPLIC
XApaKTCPUCTUYCCKHUEC ITPU3HAKH 00BeKTa

Bocnpoussectu usnueckyto hpopMy o0ObeKkTa

21.

MareMaTH4YeCKHEe MO/IEJIH OTHOCATCH K KJaccy

M300pa3UTENbHBIX MOJIENIEH

[IparMaTH4eCcKuX MoJenei

IIO3HAaBaTCIBbHBIX MOI[GJ'IGfI

CUMBOJIMUYECKUX MOJIENIEN

22.

MareMaTH4YeCKOH MOJEIbI0 00HLEKTA HA3LIBAIOT

onucaHrue o0bEKTa MaTeMaTUYECKUMHU CPEACTBaMHU, MMO3BOJISIFOIIEE BBIBOJIUTh CYKICHHUE O
HEKOTOPBIX €ro CBOMCTBAX MpHU MOMOIIN (JOPMATIBHBIX MPOLEAYP

J'IIO6y10 CUMBOJIMYECKYIO MOACJIb, COACPKAILYIO MATEMATUICCKHUE CUMBOJIbBI

MPEACTaBICHUE CBOMCTB 00BEKTA TOJIBKO B YMCIOBOM BHJIE

m00y10 (hopMaTM30BaHHYIO MOJICITH

23.

MeTOI[aMI/I MaATEMATHYECCKOI0 MOJIC/JIMPOBAHUSA ABJIAIOTCH

AHAJIMTUYECKUI

YHCJIOBOU

AKCMOMAaTHYECKUI U KOHCTPYKTHBHBIN
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HUMUTAIMOHHBIN

24.

Kaxkas dopma MaTeMaTH4ecKoi MoO/1eJTH oTo0paxaer npeanucaHue
M0CJIeJ0BATEJIbHOCTH HEKOTOPOH CHCTeMbl ONepanuii HaJl UCXOJAHbIMHM JAHHBIMH C
1eJIbI0 MOJIyYeHHsl pe3yJibTaTa:

AHAIIMTUYCCKas

rpaduyueckas

udposast

AIrOpuTMHUYICCKAas

25.

O0beKT, cocTosiMi M3 BepIIMH M pedep, KOTOpPble MeXKIAy CO00i HAXOAATCHA B
HEKOTOPOM OTHOILIEHUM, HA3BIBAKOT

CUCTEMOU

YCPpTCIKOM

CTPYKTYpOil 00BbeKTa

rpadom

26.

(P PeKTUBHOCTH MATEMATHYECKOI MO/IeJIH ONpe/essieTcst

OHGHKOﬁ TOYHOCTH MOACIIN

bynkueit 3pPpexTuBHOCTH MOAETH

COOTHOILICHHUEM IICHBI 1 KQ4CCTBa

HpOCTOTOﬁ MOJCIN

217.

AIeKBAaTHOCTHL MATEMATHYECKOH MO/IEJIH H 00LEKTA ITO

IPpaBHUIIBHOCTDb 0T06pa)I(CHI/I$I B MOJIEJIN CBOMCTB 00BEKTa B TOM MEpE, KOTOPAA H6‘06XOJII/IM8.
I JOCTUKCHU A LCJTIH MOJCIIMPOBAHUSA

IIOJIHOTA 0T06pa)KeHI/I$I o0BeKTa MOZACIINPOBAHUA

KOJINYCCTBO I/IH(1)OpMaI_II/II/I 00 O6’beKTe, IIoJriyqacMo€ B Iponecce MOACINPOBAHNA

00BEKTHBHOCTD pe3yiibTaTa MOACIIUPOBAHU A

28.

Cocrosinne 00beKTa onpeacasercs

KOJIM4YECTBOM MH(OpPMAaLMH, TOTy4YeHHOU B (PUKCUPOBAHHBIH MOMEHT BPEMEHU

MHOKECTBOM CBOMCTB, XapaKTEpU3YIOIIUM OOBEKT B (PUKCUPOBAHHBIM MOMEHT BPEMEHU
OTHOCHUTEJIFHO 3aJaHHOH 11eu! !

TOJIBKO (PU3MUECKUMHU JaHHBIMU 00 00BEKTE

MapaMeTpamMu OKPY>Karolleu cpeibl

29.

HN3meHeHue cocToTHUS 00bEKTA 0TOOPaKaeTcsi B BUJIE

CTaTHYECKOU MOECIIH

JNETEPMUHUPOBAHHONW MOJEIIH
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TUHAMUYECKOH MOJEIH

CTOXACTHUYECKOI MOJEIN

30.

@da30B0e MPOCTPAHCTBO OMpeAeIsieTcs]

MHOKECTBOM COCTOSTHUH O6’beKTa, B KOTOPOM KaX10€ COCTOAHHUEC OIPECACIACTCA TOYKOH C
KOoOpAuHaTaM1 5KBHBaJICHTHBIMU CBOIicTBaM 0OBEKTA B (bI/IKCI/IpOBaHHI)Iﬁ MOMCHT BPEMCHU

KOOpJIMHATaAMH CBOMCTB 00bEKTa B (PUKCHPOBAHHBII MOMEHT BpEMEHU

JIBYyMEPHBIM ITPOCTPAHCTBOM C KOOPJWHATAMH X, Y

JIMHEHHBIM IMpOCTPAaHCTBOM

31.

da3oBasi TPACKTOPHS I3TO

BCKTOP B HOHHpHOﬁ CUCTEME KOOpAHHAT

cieq oT nepeMenieHus Gpa3zoBoil TOUKH B (pa30BOM IIPOCTPAHCTBE

MOHOTOHHO yObIBaromiast pyHKIus

CHUHYCOUJAJIbHAA KpHUBaAs C paBHbIMU aMINIUTYylaMU U JacTOTOM

32.

Touka Oupypkauuu 310

TOYKa (Pa30BOM TPACKTOPHH, XapaKTEPUIYIOIIAst U3MECHCHHE COCTOSTHUSI O0OBCKTA

TOYKa Ha TPACKTOPUHU, XaPAKTCPUIYIOII[asA COCTOSAHUC ITOKOA

TOYKa (Pa30BOM TPACKTOPHH, IPESAMICCTBYIONIAS PE3KOMY U3MEHEHHUIO COCTOSHUS 00BEKTa

TOYKa PaBHOBCCHA

33.

I[eKOMlIOEBI/IIII/IH 3TO

MpoLEeaypa pa3aoKeHus 1eJIOr0 Ha YacTH C LENbI0 ONKUCaHus 00BbEKTa

npoueaypa o0beTMHEHHS YacTell 00beKTa B Lie0e

MpoLeaypa U3MEHEHHSI CTPYKTYpPbI 00BbEKTa

Ipolelypa COPTUPOBKU YacTe 00beKTa

34.

YcraHoBJIEHHE PAaBHOBeCHSI MeKIY MPOCTOTOH MOJIEJHM W KAYeCTBOM OTOOpPa:KeHHS
00beKTA HA3BIBACTCH

JTUCKpETU3aMend MOJIETN

ANTOPUTMU3ALMEN MOJETH

JINHEeapHu3aluen MOJEIN

uaeanu3aueid MoaeIn

35.

HNmuTanmoHHoe MOJde/JIMPpOBaHUEC

BOCIIPpOU3BOJIUT (I)YHKL[I/IOHI/IPOBaHI/IC 00BEKTa B MMPOCTPAHCTBEC U BPECMCHU

MOZJCIIMPOBAHUC, B KOTOpOM pCaAN3yCTCA MOACIIb, IMpou3BOAdIIast nponecc
(bYHKI_[I/IOHI/IPOBaHI/IH CUCTCMBI BO BpPCMCHHU, a TAKIKC HWMHUTHPYIOTCA JSJIICMCHTAPHBIC
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SABJICHUS, COCTABJIAIONIUE ITPOILIECC

MOJICIIMPOBAHNE, BOCITPOU3BOSAIIEE TOIBKO (PH3UUECKUE TIPOIIECCHI

MOACIIMPOBAHUE, B KOTOPOM pPC€ajlbHBIC CBOMcTBa OOBEKTAa 3aMEHEHLI OOBLEKTaAMU —

aHaJioramMu
36. | [l.1anupoBaHne IKCIIEPUMEHTA HEOOXOTUMO IS
TOYHOTO MPEANUCAHUS IEHCTBUMA B MPOIECCE MOICTUPOBAHUS
BBIOOpA YHWCIa M YCIOBHH NPOBEICHHS OIBITOB, HEOOXOAMMBIX W JOCTATOYHBIX JIJISt
perieHus MOCTaBICHHOM 3a1a9u ¢ TPeOyeMOi TOUHOCTHIO
BBITIOJIHCHMS TUTAHA SKCTICPUMEHTHPOBAHMS HA MOJIEIH
COKpAIIICHHS YHCIIa OTIBITOB
37. | Moaesab 1eTepMUHHPOBAHHAS
MaTpulIla, JETCPMUHAHT KOTOPOH PaBEH €IUHULIC
OOBEKTUBHAs 3aKOHOMEpHAs B3aUMOCBS3b M NPUYMHHAS B3aMMOOOYCIIOBICHHOCTh
coObITHIA. B Moienu He JOMyCKaIoTCs Cy4aifHbIe COOBITUS
MOJIeJIb, B KOTOPO# BCE COOBITHUS, B TOM YHCIIE, CITy4YailHble paHKUPOBAHBI 110 3HAYMMOCTH
CHCTEeMa HeNpPEeIBUICHHBIX, CTy4ailHBIX COOBITUI
38. | Jluckperusanus MojieJi 3TO Mpoueaypa
OTOOPaKEHHS COCTOSTHUM 0OBbEKTa B 33JIaHHBIC MOMEHTBI BpPEMEHHU
mpoueaypa, KOTopas COCTOUT B MpeoOpa3oBaHHM HENPEepPhIBHOW HHPOpMAIMH B
JTUCKPETHYIO
MpoLeaypa pa3aeseHus 1eJI0ro Ha YacTH
MPUBEACHUS TUHAMHYECKOTO TPOIlecca K MHOXKECTBY CTATHUECKUX COCTOSIHHM 00beKTa
39. | CBoiicTBO, mpH KOTOPOM MOJeJH MOIYT OBbITh TMOJHOCTHI) MJIH YACTHYHO
HCI0JIL30BATHCS NPH CO3aHUM APYTHX Mojeeit
YHHUBEPCATHHOCTHIO
HEOMpeAeIEHHOCTHIO
HEHM3BECTHOCTHIO
CIIy4YalHOCTBIO
40. | HempepbIBHO-I€TEPMHHUPOBAHHBIE CXeMbI MOIEJTUPOBAHUS ONIPEAEISIIOT

MaTeMaTHYeCKOe OIMCAaHUE CHUCTEMBbl C TMOMOINBIO HEMPEPhIBHBIX (QYHKIHMHA € Yy4ETOM
ciyyailHbIX (haKTOpOB

MaTeMaTHYeCKOe OIMUCAHHE CUCTEMbI C TOMOIIBI0 HENpPEphIBHBIX (YHKIMN Oe3 yuéra
ciyyailHbIX (haKTOpOB

MATEMAaTHYCCKOC OIMMCAHUC CUCTEMBI C IIOMOIIBIO (pyHKI_II/II\/'I HCTIPCPBIBHBIX BO BPDEMCHU
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MaTeMaTHYeCKOe OMMCAaHUE CUCTEMBI C TOMOUIBbIO AUCKPETHO-HENPEPHIBHBIX (YHKIUI

41.

IMorpemHOCTH MaTEMATH4YECKOH MO/IEJIM CBA3aHA C

HECOOTBECTCTBHUEM (bI/ISI/ILIeCKOﬁ PC€aIbHOCTH, TAK KaK a0COJIFOTHAS HCTHHA HEOOCTHXKHMA

HEAJCKBATHOCTHIO MOACIIN

HE3KOHOMUYHOCTBIO MOJCIIN

Hed(DPEKTUBHOCTHIO MOICTH

42.

Moaeanb oTpakaer

BCC CYHICCTBYIOIUE IIPHU3HAKHU 00BEKTOB

HEKOTOPBIC N3 BCCX CYHICCTBYROIINX

CYIICCTBCHHBIC ITPU3HAKN B COOTBCTCTBUU C LCIIBIO MOJACITIUPOBAHUA

HCKOTOPLIC CYICCTBCHHBIC ITPU3HAKU 00BeKTa

43.

KOMHblOTepHOC MOACJIUPOBAHUE - ITO

IIponeccC MOoCTPpOCHUA MOACIIN KOMIIBIOTCPHBIMU CPCACTBAMU

IIPOLIECC HCCIIe0BaHUs 00BEKTa OCPEACTBOM €r0 KOMIIBIOTEPHON MOJENIN

IMOCTPOCHUEC MO/JICJIN Ha SKpaHC KOMITIBIOTCPa

pelleHre KOHKPETHOM 3ajau ¢ IIOMOIIbIO KOMIIBIOTEPA

44,

Nmuranmonuas MoaeJb - 3TO

CHGHI/I&JII)HI)Iﬁ HpOFpaMMHBIfI KOMILJICKC, KOTOpBIﬁ ITIO3BOJISICT I/IMI/ITI/IpOBaTI) OCATCIIBHOCTD
KAaKoro-1u00 CII0KHOI0 00bEKTa

HpI/I6J'II/I)K€HHOG oImHcaHue OOBEKTa MOACIINPOBAHUA, BBIPAXKCHHOC C IIOMOUIBIO
MaTEeMaTHUECCKOH CHMBOJIUKHI

3TO COBOKYMHOCTH HH(poOpMamuu 00 O00BEKTe, OMUCHIBAIONIAs CBOWCTBA W COCTOSTHUE
00BeKTa, MPOoIECcca WIH SBJICHHS, a TAK)KE CBSI3M U OTHOIICHUSI C OKPYKAIOIIIUM MUPOM

46.

IIporpammy B Scilab Ha3piBaloT

JIITOPUTMOM

CLIEHapueM

MHCTpYKIUEN

47.

Onepartop npucBauBanus B Scilab nmeer cienywinyio cTpykrypy

a:=b

a=b

a-b

48.

SA3pik nporpammupoBanus B Scilab HasbiBaeTcs

scil — a3pIKOM
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scilab — s3pIkOM

SCi — A3BIKOM

Ci

49.

[Monnep:xkuBaet Jm sCi-A3bIK padoTy ¢ 00beKTamMu?

na

HCT

50.

CymectByet Jin onepatop while B sci-si3bike?

na

HCT

51.

Y10 HA3BLIBAIOT HMMUTAIIMOHHOH MOEJIBIO:

Ha60p BBIHHCHCHHﬁ, BBIYHCIICHHUI BBIIOJIHICMBIX C MMOMOIIBIO PACUCTHBIX HpOTrpaMM IJid
OIINCaHUus MOBCACHUS CIIOKHOI'O 00BeKTa

CICIHMAIBHBIA MPOrPaMMHBIA KOMILIEKC, IO3BOJISIONIMNA HMHTHPOBATh JIEATCIBHOCTH
KaKoro-au00 CIIOKHOI0 00bEKTa

CHUCTEMa ypaBHeHHﬁ, HEPAaBCHCTB, OIIUCBhIBAIOIIASA TUHAMHUKY CJIOKHOI'O 00BeKTa

52.

OcHoBHOM qJuHaAaMHu4eckoil exnanneii GPSS-Moaenn siBiasiercs

aKTop

a"HcaMOJIb

TpaH3aKT

53.

Kakue TPAH3aAKTbI HAXO0AATCHA B CIIMCKE 6y)]yllll/[X COOBITHI:

y KOTOpBIX IUIAHHPYEMOE BpeMsl HACTYIUIEHHWE COOBITUH OO0JbIlle TEKYIIEro 4acoBOIO
BpEMEHU

yZlaJ€HHbIE MI0JIb30BATENEM U3 LIEMN TEKYIUX COOBITHI TPaH3aKThI

y KOTOPBIX IUIAHMPYEMOE BpEMsI HACTYIUIEHHE COOBITUN MEHBIIE WM PaBHO TEKYLIEMY
4aCOBOMY BPEMEHHU

00CITy’KMBaHUE KOTOPBHIX 3aHITHIMU WJIM 3aXBaYEHHBIMU UMM YCTPOMCTBA MPEpBaHO

54.

Kakue ¢pynkuun peanusyer 6,10k GENERATE

BBO/] TpaH3aKTa B MOJICJIb

3aXBaT OOCITY)KHBAIOIIETO yCTPOICTBA

BBIBOJI TpaH3aKTa U3 MOACIN

0CBOOOKIEHHE 00CTYKHUBAIOIIEr0 YCTPOWCTBA

55.

Kakue 0Ji0km MOryr ObITH HCHOJb30BAHBLI IS MO/JEJHMPOBAHMS Perucrparopa
oyepenu

QUEUE u DEPART
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RETURN u PREEMPT

RELEASE u PREEMPT

DEPART u RETURN

56.

[aiiTe onpeaesienne aKkTopa

JAMHaMHU4YCCKasad CAMHUIIA, pa60Ta}01ua;1 o YupaBJICHUEM HUMHUTATOPA

LHCHTPbI O6CJ'Iy>KI/IBaHI/IH B MOJACJIN

COBOKYITHOCTb IIPpOLECCOB MOJICIIN

57.

Ha3zoBuTe HamMeHOBaHMe Y3J1a (PUHAHCOBO-XO3MIiICTBEHHBIX IuUIaTe:Kelli B Actor
Pilgrim

parent

pay

key

produce

58.

MoaenupoBaHue NPOCTPAHCTBEHHOM THHAMUKY OCYILECTBJISIETCS ¢ MOMOIIBIO Y3JI0B

create, destroy, produce, dynamo

send, direct

serve, queue, key

create, destroy, direct, key

59.

[aiiTe onpenejieHue MaciiTada BpeMeHU B MMUTAIIHOHHOM MOJEJTUPOBAHNH

YHUCJIO, KOTOpPOC 3aAaacT MIUTCIbHOCTb MOJICIUPOBAHUS OI[HOI\/'I CANHUIBI MOACIIBHO
BpPEMCHU, HGpGC‘II/ITaHHOﬁ B CCKYHABI ACTPOHOMHYCCKOIO PpCaJIbHOI'O0 BPEMCHHU IIPpU
BBIITOJIHCHHUH MOACIN

9TO Z[pO6B, IMOKa3bIBAaroMmasAa, CKOJbKO €AWHUI MOACIBbHOIO BPpEMCHU IMOMEIIACTCA B OHOM
CANHUIEC ITPOLCCCHOTO BPEMCHHU IIPH BBIITIOJIHCHUU MOACIIN B KOMIIBKOTEPEC

9TO I[p06b, IMMOKa3bIBaroIas, CKOJIbKO C€IAWHHUI aCTPOHOMHYCCKOI'0 PpCaIbHOTO BPCMCHU
MIOMEIIACTCS B OJHOM CAUHHNIEC IMTPOLECCHOTO

4HUCII0, KOTOpPOE 3ajacT JIUTENbHOCTh MOJAEIUPOBAHUS OJHOW €IMHULBI MOJEIBHO
BPEMEHH, I[E€PECUNTAHHOW B 4Yachl AaCTPOHOMHUYECKOTO pEajbHOIO0 BpPEMEHH IpHU
BBINOJIHEHUH MOJIEIH.

60.

K CICIUAJIBHBIM CUCTEMAM UMUTANUOHHOI'O MOIC/ITUPOBAHUSA HE OTHOCATCHA

AnyLogical

MatLab

VenSim

IThink

8 Cucrema onleHMBaHMS NJIAHUPYEMBbIX Pe3y/JbTATOB 00y4eHUs
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®opMa KOHTPOJIS 3a onqHy padory
Munum. | Makec. 6a/L10B Bcero
0aJI10B
Texkynui KOHTPOJIb:
- onpoc 10_ 20 6annos
oannos
- yuacmue 8 OUCKYCCUU HA CeMUHAape 10_ 15 6annos
oannos
- Konmponvras paboma (memot 1-3) 10 20 o6annos
oannos
- KOHmpoavbHas paboma (memwl 4-5) 15 20 6annos
oannos
[TpomexxyTouHast aTTecTalus 40 6annos
(mecm)
HToro 3a cemectp (Oucyuniuny) 100
9K3aMeH bannos

9 YuyeOHO-MeTOAUYECKOEe U MH(OPMAITMOHHOE o0ecTieyeHre JUCIUITIHUHBI
9.1 OcHoBHas1 IUTEpPaTYpa

1. [Iopoxosa N.C. Craructrudeckue METObI aHayim3a : ydyebHoe mocodbue mist CITIO /
[Topoxosa U.C., Kucisk H.B., Mapues O.C.. — CaparoB, EkarepunOypr : IIpodoOpaszoBanue,
Ypanbckuii penepanbubiii yauBepcutet, 2019. — 298 ¢. — ISBN 978-5-4488-0520-2, 978-5-
7996-2853-6. — Tekcr : oanmekrponHsid // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87873.html (mara o6pamenus: 03.06.2022).

2. CratucTU4ecKue METOAbl OOpabOTKH, IUIAHUPOBAHUS WH)KCHEPHOTO SKCIICPHMEHTA
[OnexkTpoHHBI  pecypc]: ydeOHOoe mocobue/ — DIEKTPOH. TEKCTOBBIE JIaHHBIC.—
bnaropemienck: J[ambHEBOCTOUHBIM TOCYIapPCTBEHHBIN arpapHbiii yHuBepcuTeT, 2015.— 93 ¢.—
Pexwum nocryna: http://www.iprbookshop.ru/55912.html.— 3BbC «IPRbooks»

3. Tlepepra, O. B. KommbioTepHOE MOJCIMPOBAHHE CTATHYCCKHX W JTUHAMHUYCCKHX

PEKUMOB  pabOThl PEKTU(GHUKAIMOHHBIX YCTAHOBOK : IPAKTHUECKOE PYKOBOJACTBO IS
TexHoNoroB U npoektupoBumkos / O. B. Ilepepsa, T. H. 'aptman. — 2-e u3zn. — Mockaa :
Jlaboparopus 3unanmii, 2022. — 206 c. — ISBN 978-5-00101-964-0. — TekcT : 27eKTPOHHBIH //
[Mu¢pposoit  obOpazoBatenbHbii  pecypc IPR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/121118.html
4. Epnanona, A. I'. lludgpoBbie TEXHOIOTUN B THAPOMETEOPOJIOTHH : yueOHOe Tocodue /

A. T'. EpmanoBa. — PocroB-Ha-Jlony, Taranpor : M3gartenbctBo IOkHOTrO denepanbHOrO
yauBepcureta, 2024. — 194 c¢. — ISBN 978-5-9275-4643-5. — Tekct : »1IeKTpOHHBIN //
[MudpoBoit  obpazoBatenbubiii  pecypc [PR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/145121.html

5. IIporpammHo-anmapaTHbie cpencTBa cOopa, XpaHeHHs U 0o0pabOTKu WHGOpMAIUU :
yaebnoe mocodue / H. H. CxBoprora, A. K. Kozak, B. A. lIBanos [u ap.]. — Mocksa, Bonoraa :
WNudpa-Unmxenepus, 2024. — 124 ¢. — ISBN 978-5-9729-1933-8. — TekcT : 27MeKTpOHHBIH //
[Mudposoit  obpazoBatensHBi  pecypc  IPR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/143554.html

9.2 /lonmosiHUTEIbHAS JIUTEPATYPa

1. AxmagueB @.I'. MatemaTudyeckoe MOJAETMPOBAHNE U METOBI ONITUMM3AINY ;| YIeOHOE
nocooue / AxmanueB @.I'., ['unspanoB P.M.. — Mocksa : Aii [lu Ap Menua, 2022. — 178 c.
— ISBN 978-5-4497-1383-4. — Texkct : anekrponnbiii / [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116448.html (mara oGpamenus: 03.06.2022). — Pexxum poctyma:
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JUTs aBTOpHU3Up. monb3oBateneit. - DOI: https://doi.org/10.23682/116448

2. KoMmnbploTepHbIE TEXHOJOTUM B DKOJOTHU W TMPHUPOJONOJIb30BAHUU [DIEKTPOHHBIN
pecypc]: yue6. mocodue / M. A. lanunosa, 0. C. BacunbeBa, B. I1. KpacuiabHUKOB; 10O 001,
pea. M. A. lanunoBoii; [lepm. roc. Hai. uccnen. yH-1. — [lepmb, 2018. — 8 M6; 174 ¢. — Pexxum
JIOCTYTIA: http://www.psu.ru/files/docs/science/books/uchebnie-posobiya/kompyuternye-
tekhnologii-v-ecologii-i-prirodopolzovanii.pdf. — 3aru. ¢ sxpana. ISBN 978-5-7944-3223-7

3. OpnoB A.N. cKycCTBEHHBI MHTEIUICKT: CTATHCTHYCCKUE METO/bI aHAIN3a JaHHBIX :
yueOnuk / OpnoB A.U.. — Mocksa : Aii [Tu Ap Meaua, 2022. — 843 c. — ISBN 978-5-4497-
1470-1. — Tekcr : oanekrponnsni // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/117029.html (mara ob6pamenus: 03.06.2022). — Pexum noctyma:
JUTs aBTOpHU3Up. mosb3oBateneit. - DOI: https://doi.org/10.23682/117029

4. Pyrra H.A. MeToabl 1 MOJEIU MPUHATHUA ONTUMAJBHBIX PEUICHUM B 3KOHOMHUKE :
yaeOHoe rmocodue mis OakanaBpoB / Pyrra H.A.. — Mocksa : Aii [Iu Ap Menua, 2022. — 87 c.
— ISBN 978-5-4497-1534-0. — Texkcr : anektponnbii // IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/118015.html (nara o6pamenus: 03.06.2022).

9.4 IIporpaMmmMHoOe oOecriedeHue

[Ipy wW3ydeHMM JaHHOW JUCLMIUIMHBI  UCIOJB3YETCS  €XKErogHo OOHOBIsIEMOE
JMILIEH3UMOHHOE NpOrpaMMHOe obecriedeHue: omnepaiuoHHas cucrema Microsoft Windows wu
O(HCHBIN MaKeT MPHUIOKEHUH IS paboThl C Pa3IMYHBIMH THIIAMH JOKYMEHTOB Microsoft
Office, a Tak)ke HEOOXOTUMBI:

1. Jroboit Opay3ep A Bbixoaa B ceTh Internet.
2. Tlaker MatLab

3. Windows 10 Pro

4. WIinRAR

5. Microsoft Office Professional Plus 2017
6. Microsoft Office Professional Plus 2017
7. Microsoft Visio Professional 2017

8. Visual Studio Professional 2017

9. Adobe Acrobat Pro DC

10. ABBYY FineReader 12

11. ABBYY PDF Transformer+

12. ABBYY FlexiCapture 11

13. 1O KasperskyEndpointSecurity

9.5. IIpodeccuonaibuble 6a3bl AAHHBIX U MH(POPMALMOHHBIE CIPABOYHBIE CHCTEMBbI
COBpPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOT Uil

DnexkTpoHHO-0MOIMoTeuHas cuctema [IPRbooks: http://www.iprbookshop.ru
Hay4nas snexkrponnas oudianoteka elibrary.ru: http://elibrary.ru

OnekTpoHHas OubOimoTteuHas cucrema «tOpailT» — 3TO BHPTYyaJdbHBIM YWUTAIbHBIA 3al
y4eOHHUKOB M y4eOHBIX MOCOOMH OT aBTOPOB M3 BEIYLIMX BY30B PoccuM MmO 3KOHOMHUYECKHM,
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IOpUIMYECKUM,  TyMAHUTApHBIM,  WHXEHEPHO-TEXHUYECKUM U  €CTECTBEHHO-HAYyYHBIM
HanpasJIeHusAM u crnenuraibHocTsM.-https://biblio-online.ru/

Poccuiickas akanemus HayK ¥ u31aTesbCTBO «Hayka» MpUHSIIM pelIeHHe OTKPBITh
CBOOOJIHBIN JTOCTYIT K apxuBaM XypHasioB PAH, Bkimtouas Homepa xypHasoB 3a 2017 rox,
BBIIIYCK KOTOpPBIX 1O KOHTpakTy ¢ PAH ocymectBisiino wusnarensctBo «Haykay.-
https://www.libnauka.ru/

ZbMATH — camas nomHas MareMaruHyeckas 0a3a JaHHBIX, OXBAaTLIBAIOIIAs
MaTtepuaibl ¢ KoHIa 19 Beka. zbMath conepxxut okoio 4 000 000 nokymeHTOoB, U3 6oiee 3
000 xypnamoB u 170 000 KHMUT 1O MaTEeMaTHKE, CTAaTHCTHKE, WHPOPMATHKE, a TaKXKe
MalIuHOCTPOEHUI0, (U3HMKE, €CTeCTBEHHbIM Haykam u aAp. zbMATH — camas mnosmHas
MaTeMarhueckas 0a3a JaHHBIX, OXBaThIBAKOIAs MaTepuansl ¢ KoHna 19 Beka. zbMath
coaepxut okosio 4 000 000 moxymentoB, u3 6osee 3 000 xypuagoB u 170 000 xkHUT MO
MaTeMaTHKe, CTaTUCTHKE, WH(OpMAaTHKEe, a TaKkKe MAaIIMHOCTPOSHUIO, (U3HUKE,
€CTeCTBEHHBIM HayKaMm u jp.- https://zbmath.org/

MATLAB Step-by-Step

(http://www.mathworks.com/academia/student_center/tutorials/index.html?link=body)
C IMpuMEpaMu u HOIIpO6HI>IMI/I Pa3bACHCHUAMU.

MATLAB for Beginners: A Gentle Approach

(http://ivut.iut.ac.ir/content/1059/MATLAB_for_Beginners.pdf), [Turep Karran -

KHHUTa, paCCUMTaHHAs HA HOBHYKOB HE TOJIbKO B pabote ¢ MATLAB, HO i ¢

MPUHIIUIIAMUA 00paOOTKH JTaHHBIX.

MATLAB. I1oJiHbIi cAMOYYHTE/b
(Iprivod.nmu.org.ua/files/mathapps/IbsikonoB_matlab_mouaHblii%20caMmoy4uuTeib.
pdf), dpskoroB B.II. - oqHa 13 6a30BbIX YHUBEPCUTETCKUX KHUT HA PYCCKOM SI3BIKE.

http://matlab.exponenta.ru/ 3aecy cobpaHbl NOAPOOHBIC aBTOPCKHE PYKOBOACTBA IO
npoaykram MathWorks. Bbel  Mokere 3amate wuHTEpecyronue Bac  BOIpocs

Ha Gopyme caiita
Caiit [IIUTM DxkcnionenTa

https://matlab.ru/products/matlab

[UTM DxkcnoHeHTa ABISETCS SKCKIIO3UBHBIM TUCTpUObIoTOpoM Komranuu MathWorks
B Poccun n CHT'.

OdununansHelii caiit komnanud MathWorks https://www.mathworks.com/

10 OoOecneyenne o00pa3oBaTeIbLHOIO Ipolecca sl JUI € OrPpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

VYuebHble U y4eOHO-METOAMYECKHE MaTepualibl JUIsl CaMOCTOSITEIbHOM paboThI
00yyaromuxcsl U3 Yhclia HHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3)
IPEOCTABISAIOTCS B (pOpMax, aJanTHPOBAHHBIX K OIPAaHUUYEHHSIM UX 3JI0POBbS M BOCHPUSATHUS
uH(popMauu:

Jlnst cnenbiX U caboBUAALINX:

- JeKuuu oGOPMIISIIOTCS B BUJIE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYIHOTO C TMOMOIIbIO
KOMITbIOTEpA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM;

- THCbMEHHbIE 3aJ]aHUsl BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CTIeYeHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHIWBUIYAIbHOE paBHOMEPHOE ocBelieHne He MmeHee 300 Jrokc;
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- JUId BBITOJIHEHUS 3a/laHUsl MPH HEOOXOAMMOCTH MPEAOCTABISAETCS YBEINYMBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEINUMBAIOIIUX YCTPOMICTB;

- MUCHbMEHHBIE 33JJaHUs O(POPMIISIOTCS YBETUYEHHBIM HIPHUPTOM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOM (hopMe MM BBINOJHAIOTCA B IHUCHbMEHHOM
dbopMe Ha KOMIThIOTEDE.

JUs TIyXHX U C1a00CbIIAIINX

- Jekuuu O(OPMIISIFOTCS B BHJE 3JIEKTPOHHOTO JOKYMEHTa, JMOO MPEAOCTaBISACTCS
3BYKOYCHJIMBAIOLIAs anlapaTypa UHAUBUYAIbHOTO 110JIb30BaHMS;

- MUCHbMEHHBIE 33JJaHUS BBIMIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (hopMme;

- 9K3aMEeH M 3a4€T MPOBOJAATCS B INHUCBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeseHue B (hopMe TeCTUPOBAHMUS.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO allapaTa:

- JIeKIUU O(GOPMIIIOTCS B BHJIE IJIEKTPOHHOTO JOKYMEHTA, JOCTYIIHOTO C IOMOIIBIO
KOMIIbIOTEPA CO CHELMATU3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;

- TNHCHMEHHBIC 3aJlaHUs BBINOJHIIOTCA HA KOMIIBIOTEPE CO CIEIHAIU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIEUCHUEM;

- DK3aMeH M 3a4€T MPOBOIATCA B YCTHOH (hOopMe WM BBHIMONHSAIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEpE.

[Tpu HEOOXOMUMOCTH TIpEyCMaTPUBACTCS YBEITMUYCHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

IIponenypa  mpoBeaeHHsT  HPOMEXYTOUYHOM  arrectamuu Ui OOy4aroLIUXCs
YCTaHABIMBACTCS C YYETOM WX HHIUBUAYAIBHBIX TICUXO(PH3MYECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Tpu mpoBeneHNH TPOLEAYPHl OLECHUBAHUS PE3yIBTAaTOB OOy4YeHHS NPEAyCMaTpPHUBACTCS
UCIIOJIb30BAaHME TEXHUYECKHUX CpEACTB, HEOOXOAMMBIX B CBSI3U C HMHIUBUAYAJIbHBIMU
OCOOEHHOCTSAMHU OO0Y4YarOIIUXCsl. DTU CpPEeACTBa MOTYT OBITh IPENOCTAaBIEHbI YHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BaThCsI COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBeneHre mpouEAypbl OLIGHUBAHHUSA  PE3YIbTaroB  OOY4EHHUS  JOMyCKAaeTcsi ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOIHH.

ObecneunBaeTcst AOCTYN K MH(POPMAIIMOHHBIM M OMOIMOrpaduyeckuM pecypcaMm B CETH
WutepHer Uil Kaxkaoro oOydaromierocs B (opMmax, aJalTHUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBSI M BOCTIPHSITHS MHPOPMALIHH:

Jlnist cnensIX U cIabOBUASIIMX:

- B IeyaTHOM (hopMe yBEJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

Jis TIyXux U c1aboCIbIaInX:

- B Ie4atHou opme;

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

Jlnist o0yJaromuxcst ¢ HapyIIeHUsIME OTIOPHO-/IBUTATEIBHOTO arapara:

- B IeYaTHOM opme;

- B (hopMe DIEKTPOHHOTO JOKYMEHTA,

- B (hopMme ayanodaiina.

VY4eOHbIe ayAUTOPUH ISl BCEX BUIOB KOHTAKTHOM M CAMOCTOSITENIHOW paboThI, HaydHast
O6ubnMoTeKa M MHbIE MOMEIICHUsS sl 0OyYeHHs] OCHAIICHbI CIEIHaIbHBIM 000pYJI0BaHHEM U
y4eOHBIMH MECTaMH C TEXHUIECKHMHU CPEACTBAMHU O0YICHUSI:

Jlnst cnenbiX U caboBUAALIMX:

IUTSL TITYXWX W CIa0OCITBIIAIINX

- aBTOMATM3UPOBAHHBIM pabOYMM MECTOM s JIoAed ¢ HapylIeHHeM CiyXa H
¢J1a00CIIBIIIAIINX;

- aKyCTUYECKHH YCUIIUTEb U KOJIOHKH;

Jlist 00yJaromuxcst ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBHOTO arapara:

- IePEIBIXKHBIMHU, PEryJINpYEeMbIMHU 3proHomuueckumu napramu CH-1;
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- KOMIIBIOTEPHON TEXHUKON CO CIIEHUAIBbHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.
11 MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue JUCIUILINHBI (MOYJIs1)

Jns npoBeneHus 3aHATUM 10 JAUCUUIUIMHE «KOMIBIOTEpPHBIE TEXHOJOTUUA U
CTAaTHCTUYECKUE METOABl B OKOJOTHMH W TIPUPOJONOIH30BAHUMY» B Y4eOHOM Mporecce
UCIIOJIB3YIOTCSL AyTMTOPUH, CHAOKEHHBIE IOCKAaMU, IKpaHAMU U IIpoeKTopaMu. s mpoBeneHus
MPAKTUKYMa  HUCIIOJB3YIOTCS ~ ayOUTOPUM C  [EPCOHAIBHBIMM  KOMIIBIOTEpAMH IS
WHAWBUIYAILHON pabOTHl CTYACHTOB, MPOEKTOPOM U JKpaHOM. KOMIBIOTEPHI COCTUHEHBI C

OMOIILIO JIOKAJILHOU BBIYUCIUTEILHON CETH.
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