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1. Ilepeyenb nJaHUPyeMbIX Pe3y/IbTATOB 00y4eHHUSsI 110 AU CHMUILINHE, COOTHECEHHBIX C
MJIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHS MPOrpaMMbl

1.1.  Jducuuniuna

b1.B.24.1B.01.01

«MartemaTrudeckoe MOZCIIMPOBAHUC B

COHUOJIOTUHN» oOecreynBaeT OBJIAJICHUC CICAYIOIMUMHA KOMIICTCHIAMMU:

Kon
Kon HanmenoBanue HanmenoBanue 3Tama 0oCBOCHHS
JTara OCBOEHUS
KOMIIETEHI[UH KOMIIETEHI[UH KOMIIETEHI[UH
KOMIIETEHIUHU
Ymenue 06pabatpiBath 1 Kc-2.2 YMeHre aHaTU3upOBaTh JaHHEIC
aHAIM3UPOBATh JAHHBIC IS
JUTS TIOJITOTOBKH 3KCIIEPTHBIX
T1Kc-2 MOATOTOBKH aHAJUTHYECKUX N
pelIeHni, SKCTIEPTHBIX SaKIIOUCHIH
3aKII0UCHUN U pEeKOMEHJaluit
1.2. B pe3ymbrare OCBOCHHMS JHUCIHHMIUIMHBI Yy CTYJIEHTOB JIOJDKHBI — OBITH
c(OpPMHPOBAHBI:
OTD/TD

Kon srama ocBoenus

(Tipn HATMI W PesynbraTel 00yueHus
KOMIIETCHIINN
npodcrangapTa)
(dhopmupoBaHme
npoQeCCHOHATBHBIX
JIEUCTBUH, CBA3aHHBIX
C AHANM30M MHTepnpeTupyeT ¢ IOMOLIBIO COLMOIOIMUECKUX MOHATUI
b
HHTepIpeTaLHeii coOpaHHBIC TaHHBIE I TOATOTOBKH 3KCIIEPTHOTO
prip [IKc-2.2 3aKITIOYCHHUS
JTAaHHBIX o
[IpumMenseT pa3nu4HbIC BUABI aHATH3a COIMOIOTHYECKON
COLIMOJIOTMYECKUX U uHbOpMAIHH

MapKETHHTOBBIX
HCCJIeIOBaHUI




2. O0beM 1 MeCTO IM CHUILIMHBI
B CTPYKTYpe aanTHPOBAHHOM 00pa30BaTe/IbHOM NPOrpaMMbl

VYuebnas gucnmmmHa b1.B.24.J7IB.01.01 «Marematndeckoe MOJICIMPOBAHUE B
counonorun» BXxoauT B brmokx  «/lucuuminnel mo BbIOOpY» y4yeOHoro miaHa. [lucruminHa
obmmm oovemom 2 3E (72 yaca) m3ydaeTcs B TE€UCHHE OJHOTO CEMECTpa M 3aKaHUYMBACTCS
3a4€TOM B 5 CEMECTpeE.

JlJis yCHeNHOTO OBNAACHUSI AUCIUIUTUHON CTYACHTY HEOOXOIUMO UCTIOIB30BaTh 3HAHHUS
W HaBBIKM, TMOJy4YeHHble UM npu wu3ydeHuu aucuuiuimabel bl1.B.OJ.5  «Cratuctudeckas
uHpopmanus B SPSS».

[Io ounoii Qopme 00ydeHHS KOIMYECTBO aKaJEMHUYECKMX YacOB, BbIJCICHHBIX Ha
KOHTaKTHYIO paboTy C mpernojaaBareneM (IO BUIaM Y4eOHBIX 3aHsATHI) — 32 Yaca U Ha
CaMOCTOSTENIbHYIO paboTy oOydaronuxcs — 40 Jacos.

dopma MPOMEKYTOYHON aTTECTALMU B COOTBETCTBUH C YICOHBIM TUTAHOM — 3a4erT.



3. Conep:kaHue M CTPYKTYPa AU CIHUNINHbBI

O0beM TMCHMNJIMHBI, Yac. ®opma
KonrakTHasi padoTa TeKylIero
00yYaOIIUXCcs ¢ KOHTPOJIs
HaumeHoBaHue TeM npenojaaBarTejiemM ycreBaemMoc
Ne n/m . 4
(pa3neJioB) Bcero 10 BUAAM Y4eOHBIX 3aHATHH CpP ™,
MPOMEXKYTO
N | JP I3 KCP YHOI
aTTecTaluu
Ounasn gopma odyuenusn
5 cemecmp
Posib MogenupoBaHus B
Tema 1 JLeTHp 12 2 - 2 8 O, P
COIMOJIOTHH
W3ydeHne connanbHO-
3KOHOMMYECKHUX MPOIECCOB O, P
Tema 2 pott 14 2 ; 4 g
C TIO3UIIMH
MIPUKJIIJHOTO MOJICIAPOBAHUS
Oransl mporecca O P
Tema 3 pox 16 4 - 4 8
MOJICTUPOBAHHUS
CucremMa UMHTALIHOHHOTO
MOJICIUPOBaHMS Vensim
Tema 4 AP 14 4 2 8 O,P
BusyansHOE MoneMpoBaHe
B CHCTEME KOMIIBIOTEPHOM 4 4
Tema 5 MareMmaTtHku Scilab: maker 16 8 o.prT
Scicos
[IpoMekyTOUHas aTTecTalus 3aueT
Bceero: 72 16 16 40 23E
Ipumeuanue: 4 — @opmvl mekyweeo Koumpons ycnesaemocmu: onpoc (0), pegepam (P),

mecmuposanue (T).

Couepmalme AU CHHUIIIIMHBI

Tema 1. Posib Mo TMPOBAHUS B COIIMOJIOTHU
B3auMoCBsA3U OHATUN TEOPUS U MOJEIb.
Tumonorusa Mouenei.
Poinb popmanbHBIX MOAETEH.
AHanUTHYECKOE U IMUTALIUOHHOE MOZCINPOBAHHUE.
Monenu conuanbHbIX CUCTEM.

ConmansHas CeTh.

HCHCCOOGPEBHOCTB HCIOJIb30BaHUA pPa3JIMYHbIX MOJICJIeH COLMAJIbHBIX CUCTEM B
3aBHCUMOCTH OT CHGHI/I(bI/IKI/I KOHKPCTHBIX 3ajay.

Tema 2. U3y4eHne cOUMAIbHO-IKOHOMUYECKUX MPOLECCOB € NMO3UIMHA MPUKJIATHOTO

MOACJIUPOBAHUSA

COBpCMCHHbIe MCKIUCHUTIIIMHAPHBIC IMOAXOAbI K UCCIICAOBAHNUIO
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COIMATbHO-9KOHOMHUYECKHX MTPOIIECCOB.
MOI[eJII/IPOBaHI/Ie AINHAMHUYCCKUX CUCTEM.
CucreMHas TUHAMUKA.

Tema 3. dTanbl npouecca MoIeJTMPOBAHUA
ITocTanoBka 3amaun.
Br16op hopmanmzma 1y1st mpencTaBiIeHUs MOJIEITH.
O6ocHOBaHHE MHOXECTB MIEPEMEHHBIX U OTHOLICHUH MOJEIIH.
dopmanuzanus Moaeu (MaTeMaTHIEeCKas 3aIiCh).
O6ocHoBaHME TApaMETPOB MOJIEH (TTapaMeTpHuecKasi HICHTH(PHUKALINSA).
KoMmbroTepHsIil 3KCIEPUMEHT Ha MOJIETTH (pelieHne MOJICIIN).
Ornenka TOYHOCTH U HHTepHperarus. [lepexo B mpeaMeTHyI0 001acTh.

Tema 4. CucTeMa HMHTAIIHOHHOTO MOJeJIMPoBaHus Vensim

Kpatkue cBefieHns1 0 cucTeMe MMUTAIMIOHHOIO MOJEIMPOBaHus Vensim.

3HaKOMCTBO C I0JIb30BaTEILCKUM MHTEP(EHCcOM CHCTEMBbl UMUTALIMOHHOTO
MOJEIMpPOBaHusA Vensim.

[IpakTHyeckre mpUMepbl MOJICTMPOBAHUS B cUcTeMe Vensim.

Tema 5. BuzyanbHoe MoJe/IMpoBaHie B CHCTeMe KOMIIbIOTepHOH MaTtemaTuku Scilab:
nakKer Scicos

Kpartkue cBefieHus 0 makeTe SCiCOSCHUCTEMbl KOMITbIOTEPHOM MaTemaTuku Scilab.
3HAKOMCTBO C TI0JIb30BATEILCKUM UHTEP(dEcoM makeTaScicos.
[IpakTHyeckune mpuMepbl MOICTHUPOBAHUS B SCicos.

4. MaTtepuaJjibl TeKyIIero KOHTPOJIA yCIIeBaeMOCTH 00yYarommxcsi M (POoH OLeHOYHbIX
CPeACTB MO IMCUMUILINHE

4.1. ®opMbl M MeETOAbI TEKYLIEr0 KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOM
aTTecTaluu.

4.1.1. B xome peamsanuun auciummasl  b1.B.JIB.3.1  «Marematuueckoe
MOJIEJIMPOBAaHUE B COLIMOJIOTMM» HCIONB3YIOTCS cleayomue (GopMbl M METOAbl TEKYILEro
KOHTPOJIs YCTIEBAEMOCTH 00yUaIOIUXCSl:

MeToant TEKYIIEro KOHTPOJIsk

Ne i/ HanMmeHoBaHue TeM (pa3iesioB)
ycneBaeMoCTH

Ounas popma

Tema 1 Ponb MonienupoBaHus B COUUOJIOTHH YcrHblit onpoc, pedepaTsl

I/ISY‘ICHI/IC COMAJIbBHO-OKOHOMHUYCCKUX MPOLCCCOB

Tema 2 o YcrHblit onpoc,pedepats
C MO3UIMHANPUKIIATHOTO MOEIUPOBAHUS

Tema 3 Oransl npouecca MOJASIUPOBAHUS YcrHbli onpoc, pedepaTsl

Tema 4 CucreMa UMUTAIIMOHHOTO MOJCIIMPOBaHUS Vensim YcTHbIH onpoc, pedepaThb

Tena § BuzyanbHOE MOAEINPOBAHUE B CHCTEME KOMITBIOTEPHOM YCTHBIH onpoc, pedepaTs,

MaTtemaTHkH Scilab: maker Scicos TECTHPOBaHUE

4.1.2.IIpoMexyTouyHasi aTTeCTallys MPOBOAUTCS B (hopMe 3ayeTa METOJOM BBITIOJHEHHUS
NPaKTUYECKUX KOHTPOJIBHBIX 3a/1aHUM.




[Ipn HeoOxomuMOCTH TMpeayCMaTpUBAECTCS YBEIMYEHUE BpPEMEHUM Ha TOJTOTOBKY K
3a4€Ty, a TAKXKE MPEJOCTABISIETCS JOMOJHUTEILHOE BpeMs JIsl MOATOTOBKMA OTBETA HA 3ayéTe.
[Tpouenypa mpoBefeHHUs] MPOMEKYTOUHOM aTTecTaluu JUisi 0Oy4daroUMXcs C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU  3JIOPOBbSI W OOYYAlOIIMXCS WHBAJIUAOB YCTaHABIMBACTCA C Y4ETOM
WHAMBUAYAIbHBIX MCcUXodu3nueckux ocobeHHocTel. [IpomexyrouHas arTTecTalus MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

4.2. MaTtepuaJibl TeKyIIero KOHTPOJISA YCIIeBAeMOCTH.
TunoBble oeHOYHBIE MaTepuabl 10 Teme 1. PoJib Moge TUPOBaHHSA B COLHOJIOTHH

Bonpocs! ycTHOro onpoca:
1. OxapakrepusyiiTe 0COOEHHOCTH COILHATbHO-IKOHOMHYECKHX IPOIECCOB KaK OOBEKTOB

UCCIICIOBAHMS.

2. OnumuTe Tpouecc BBIABICHUS M (OPMYJIHMPOBKH  3aJaudl
HCCJICIOBAHMS COLIMAIBHO-2KOHOMUYECKHUX IIPOLECCOB.

3. JlaliTe CpaBHUTEIBHYIO OLIEHKY BO3MOKHOCTEN KOJIMYECTBEHHOIO U

Ka4eCTBEHHOT'0 aHAJIN3a COCTOSIHUS YKOHOMUYECKOM, COIMAIBHOM, MOJIUTUYECKON CPEIbl
N JCATCIbHOCTHU OpFaHOB FOCy,Z[apCTBGHHOfI BJIACTH U MECTHOI'O CaMOYHpaBHeHI/ISI.

4. [TonsiTve counaabHO-IKOHOMUYECKUX U MOJIUTUYECKUX MPOLECCOB,
X BUAbI U TUIIBI.

5. ConuaneHas cucTeMa KHOEpHpOCTpaHCTBA — HOBas COIHAIbHAs
OOITHOCTE.
Temui pecpepamos:

1. CoumanbHas cuctemMa KHOEpIpOCTPaHCTBA — HOBas COLIMANIbHASL OOIIHOCTh

2. B ueM paznuuue Mexay NpUKIaIHBIMU U (DyHJaMEHTAIbHBIMU UCCIICAOBAHUSIMU?

3. OcHOBHbIE METOAOJIOTHYECKHE MTOAXO0/IbI B COLUANBHBIX UCCIIEI0BAHUIX

4. Ilpupopa ciy4ailHOCTU COIMATBbHO-3KOHOMHYECKHUX U MOJUTUYECKUX MPOIIECCOB

Tunosble OLleHOYHbIE MaTePHAJIbI 110 TeMe 2. U3ydeHue coluaibHO-IKOHOMHYECKHUX
NMPoUEeCcCOB € MO3UIMI MPUKJIATHOTO MOAeTUPOBAHUSA

Bonpocel ycTHOro onpoca:

1. OxapakrepusyiTe MpoOIEMBbI MEXKIUCIUIUIMHAPHBIX IOIX00B K HCCIE€IOBAHUIO
COIMAIbHO-3KOHOMUYECKHX MPOLIECCOB.

2. KakK ocyuiecTtsnserca BblIbop HeobXxoAMMbIX METO40B MOAENNPOBaAHUS.

3. OCHOBHBIE METOJIBl MOJICIUPOBAHUS TUHAMUYECKUX CUCTEM

Temut pechepamos:

1. CoBpeMeHHbIE  MEXKIUCUUIUIMHAPHBIE  MOAXOIbI K  HMCCIIEJOBAaHUIOCOLIMAIBHO-
HKOHOMMYECKHUX MPOIIECCOB

2. MHepMOHHOCTh CaMOOPTaHU3AILMU COITUANBHBIX CYOBEKTOB KaK popMa BO3NEHCTBHUS HA
COLIMAJIbHO-9KOHOMHUYECKUE TIPOLECCHI

3. ATTpakTophl IPOLIECCOB YNPABICHUS U CAMOOPIaHU3ALUU B COLIMAIIBHO-3KOHOMUYECKON
CUCTEME

Tunosble OLlEeHOYHbIE MATEPHAJIBI 110 TeMe 3. ITanbl MPOLecca MOACJIUPOBAHUS
Bonpocs! ycTHOro onpoca:
1. Br16op dhopmanmszma AJis MpeCTaBICHUS MOICITH.
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O6ocHOBaHNE MHOKECTB NMEPEMEHHBIX U OTHOUICHUI MOJIEIH.
dopmanuzaius MojeNu (MaTeMaTU4YecKas 3aIuch).

OO6ocHoBaHME TapaMeTPOB MOENH (TTapamMeTpruecKast UACHTHOUKAITIS ).
OrieHKa TOYHOCTH U MHTEPIIPETAIIHS.

DNk wD

Temui pecpepamos:
1. UnenTtudukanus caMOOpraHu3allyd COIUAIBbHBIX OOBEKTOB HAa Pa3HbIX CTagusX M ¢azax
JKU3HCHHOT'O IIUKJIa
2. JloarocpoyHble MapaMeTphbl MOPsIKa B COMATIBHON KM3HU HAPOJIOB
3. KparkocpouHble mapameTpbl HOpsJKa B Mpolleccax HAIMOHAIBHOIO, TOCYAapCTBEHHOTO
Mmaciurada

TumnoBbie oneHOYHbIE MaTepuaabl Mo TeMe 4. CucTeMa HMHTAIIMOHHOTO MOJIeJTUPOBAHUS
Vensim

Bonpoce! ycTHOro onpoca

KakoBo Ha3HaueHHWEeCHCTEMbl MMUTAIIMOHHOTO MOJIETMPOBaHUs Vensim, €€ COCTaB
HOpHHOK OHpGI[e.HeHI/IH H€O6XO,Z[I/IMOCTI/I HpI/IMeHeHI/IH TEX MJIIN UHBIX (bYHKLII/IOHaHLHBIX
BO3MOKHOCTEH CUTEMEI Vensim.

3. IlpuBenurte mpUMepsl MPAKTHUIESCKOTO MOJICTHPOBAHUS B CCTeMe Vensim.

N —

Temwt pechpepamos:
1. MeToasl 1 TEXHUKA MOCTPOCHUSI MOJAEJIEH CUCTEMHON TMHAMUKHU
2. OCHOBHBIE MPUHLHUIBI CUCTEMHON TMHAMUKA
3. Monenu «I10TOKOBOI0) THIIA
4. CuctemMa UMHUTALIMOHHOTO MOJICIMPOBaHUS Vensim

Tunosble OLlEeHOYHbIE MaTePHAJIbI 110 TeMe S. BusyajibHOe MoJeJIlUpOBaHMe B cHCTeMe
KOMIIbIOTePHOI MaTemaTuku Scilab: maker Scicos

Bonpocs! yeTHoro onpoca:
HazoBure 0CHOBEI BU3YaJIbHOTO MOACIIUPOBAHUS.
KakoBo HazHaueHne cucTeMe KOMITBIOTEPHOM MareMaTuku Scilab:
MMaKeT Scicos, ee COCTaB.
3. Tlopsinok ompezeneHuss HEOOXOIUMOCTH MPUMEHEHHS Te€X WU MHBIX (PYHKIIMOHAIBHBIX
BO3MOXKHOCTEH MmakeTaScicos.
4. IlpuBeauTe mpPUMEPHl MPAKTUYECKOTO MOACIUPOBAHUA B CHUCTEME KOMIIBIOTEPHOM
MareMatuku Scilab.

N —

Temwt pecpepamos:
1. Kakue ypaBHEHHMSI TOYHEE OIMCHIBAIOT XOJI COLMAIBHBIX MPOLIECCOB: PA3HOCTHBIE WU
muddepeHraIbHbIe?
2. [Iporecc mocTpoeHus MOJIETTH C UCIIOJIb30BAaHUEM TTaKeTa Scicos
3. KomrmbroTepHoe UMUTAIMOHHOE MOJIETUPOBAHUE
Tecm:

1. MoaeaupoBaHue — 3TO:
MPOILIECC 3aMEHBI PEaTbHOTO 00BEKTa (IIpolecca, SIBICHHUS ) MOJIENBIO, OTPaXKAIOIICH ero
CYIIECTBEHHbIE IPU3HAKU C TOUKHU 3PEHUSI TOCTHKEHHS] KOHKPETHOM 11eTH;

b. mpolecc AEMOHCTpPALUK MOJIEICH OICkKIBl B CAIIOHE MOJI;

c. mporecc HehOpMAITbHON MOCTAHOBKA KOHKPETHOM 3a/1a4u;

d. mporecc 3aMeHBI pearbHOT0 00BEKTa (IIpolecca, SIBICHHUS ) IPYTUM MaTepUATBHBIM WIN
UJICaIbHBIM 00BEKTOM;



&0

MIPOIIECC BBISIBIICHUS CYIIECTBEHHBIX MIPU3HAKOB PACCMAaTPUBAEMOT0 OOBEKTA.

Mogaesab — 310

(danTacTHUecKuit 00pa3 peanbHOI 1eHCTBUTENBHOCTH;

MaTepHATTLHBIA WM a0CTPAKTHBIN 3aMEHUTENb 00BEKTa, OTPAKAIOUTUN €ro
IIPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTHUKHY;

MaTepHAITLHBIA UK a0CTPAKTHBINA 3aMEHUTENIb 00bEKTA, OTPAKAIOIIUN €T0 CYIIECTBEHHBIE

XapaKTePUCTHKH;
OIMCAaHUE N3y4aeMoro 00beKTa CPeJCTBAMH N300Pa3UTEIBHOTO HCKYCCTBA;
uH(pOpMaIKs O HECYIIECTBEHHBIX CBOMCTBAX OOBEKTA.

IIpu u3yyeHun o0beKTa peajbHOH AeHCTBUTEIbHOCTH MOKHO CO3/1ATh:

OJIHYy €IUHCTBEHHYIO MOJEIIb;

HCCKOJIBKO pa3JIMYHbIX BUJOB MOI[GJIGfI, KaxxZas u3 KOTOPBIX OTPAXKACT TC UJIM UHBIC
CYIIECTBEHHbIE PU3HAKU 00BEKTA;

OJTHY MOJIeJTb, OTPAXKAIOLIYI0 COBOKYITHOCTh IMTPU3HAKOB O0BEKTA,

TOUYHYIO KOIIMIO 0OBEKTA BO BCEX MPOSBICHUSAX €r0 CBOMCTB U NOBEJICHMUS;

BOIIPOC HE UMEET CMBICIIA.

IIpouecc mocTpoeHus: MO/IeJIM, KAK MPABUJIO0, PeANoJIaraer:

OITMCAaHUE BCEX CBOICTB MCCIIEIYeMOro 00bEKTa;

BbIJIeJIEHUE HanboJee CYIeCTBEHHBIX ¢ TOUKH 3pEHHsI peIaeMoi 3a/1a4K CBOMCTB
00BEKTa;

BBIJICJIEHUE CBOMCTB 00BEKTa O€30THOCUTEIIBHO K LIEJSIM PelIacMoil 3a/1auu;
OIMCAaHUE BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPHCTHK H3y4aeMOro 00beKTa;
BbIJICJIEHUE HE OoJiee TpeX CYIIECTBEHHBIX MPU3HAKOB 00BEKTA.

OtBetnl: 1 -B;2—B;3—-0;4 —B.

10



4.3.011eH0YHbIE CPeACTBA JIsl IPOMEKYTOYHON aTTeCTAlUM.

4.3.1. [lepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TanoB UX opMupoBaHusi B npoiecce
0oCBOeHMs 00pa3oBaTe/ibHON nporpammel. [loka3zaTesn 1 KpUTEPUH OLIEHUBAHMS
KOMIIETEeHIUI ¢ y4eTOoM 3Tana ux GopMupoOBaHHS

Kon
Kon Hanmenosanue HanMmeHoBaHnue 3Tamna 0CBOCHHUS
JTarna OCBOCHUS
KOMIIETEHI[UU KOMIIETEHI[UU KOMIIETEHI[UU
KOMIIETEHI[UU
Ymenue 06pabathiBath 1 YMeHre aHaTu3upOBaTh JaHHEIC
aHAIM3UPOBATH JAHHBIE JIJIS T1Kc-2.2
JUTSI TIOATOTOBKH 9KCTIEPTHBIX
T1Kc-2 MOATOTOBKH aHAJUTHYECKUX N
PEIICHHI, SKCIIEPTHBIX SaKIIIoYCHIN
3aKIIFOUYCHUA U PEKOMEHIalMi
DTan 0CBOCHHMS .
TToka3arens OIlCHUBAHMS KpuTtepuii orleHUBaHUS
KOMIIETEHI[UU
Ha BBICOKOM ypOBHE KOMICTCHITHH
OCYILIECTBIIICT HHTCPIPETAIHIO
MKe -2.2 HutepripeTupyer ¢ MoMoIIbIo
C-2. . COOpaHHBIX TAaHHBIX JIIS
COLIMOJIOTMYECKUX TOHSATHIA COOpaHHbBIC TAaHHBIC
JIJISL TOATOTOBKH SKCIIEPTHOTO 3aKIFOUECHHMS TOATOTOBKH SKCTIEPTHOTO
YMeHue aHaT3HpOBaTh p g —

JAaHHBIC IJIA IIOATOTOBKHU

o HpI/IMCH}IeT Ppa3IMYHbIC BUJIbI aHAIN3a
OKCIICPTHBIX 3aKIIOUYCHUU

N I'pamoTHO UCTIONB3yeT MUPOKUHA
coLuoornueckoit nupopmanun

CIIEKTp BUIOB aHAIH3a
COLMOJIOTHYECKOH HHPOPMALTNU

[Ipu mpoBeneHUH NpoUEeAYypbl OLICHUBAHUS PE3yJbTaTOB OOYyUEHUS MHBAJIUAOB U JIUIL C
OTPaHHYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPHUBACTCS HCIIOIB30BAHIE TEXHUYECKHIX
CPEIICTB, HEOOXOAUMBIX UM B CBSI3M C UX WHIUBUAYAJIbHBIMH OCOOCHHOCTSIMH. DTH CpEICTBa
MOTYT OBITh MIPEIOCTABIICHBI UM MOTYT UCTIOJIB30BaTHCSI COOCTBEHHBIC TEXHUUECKUE CPEICTBA;

[Ipu HEOOXOAMMOCTH UHBAIUIAM U JIMLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbS
MPEIOCTABIISCTCS TOMOTHUTEIBHOE BPEMSI JUISI MOATOTOBKH OTBETA HA BBHITIOJHEHHUE 33/ TaHUN.

WHucTpyKuyg 1o MOpsAIKY NPOBEACHUS MPOLEAYphl OLCHUBAHHS MPEAOCTAaBISIETCS B
noctynHoi (opme (YCTHO, B MHCbMEHHOW (popme, B mucbMeHHOW (opme Ha si3bike bpaiins,
YCTHO C UCIIOJIb30BAaHUEM YCIIYT CYpAOTEPEBOTUNKA).

JloctymnHas popma IpeIoCTaBlIeHUs 3alaHuii OIICHOYHBIX CPEJICTB: B IeYaTHOU (hopme, B
neyaTHOW (opMme yBeNMYCHHBIM MmIpUPTOM, B medatHou ¢opme mpudrom bpaitnsg, B Gopme
JIEKTPOHHOTO TOKYMEHTa, 3aJJaHUsl 3aYUTHIBAIOTCS ACCUCTEHTOM, 3aJaHUs MPEIOCTaBISAIOTCA C
HCIIO0JIb30BAaHUEM CYPJIONEPEBOA).

HoctymHas (hopma MpeaocTaBiIeHUs] OTBETOB Ha 3ajaHus (MMChbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, MUCBMEHHO Ha SI3bIKe bpaiiiis, ¢ HCMONIb30BaHUEM YCIIYT ACCUCTCHTA,
YCTHO).

[Tpu HEOOXOAUMOCTH ISl O0YUAIOIIMXCS C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 37I0POBbBSI U
WHBAJIUIOB IMpolieaypa OICHUBAHHUS pPE3yJIbTaTOB OOy4YEeHUS [0 AMCHMUILUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[IpoBenenne mnpoueaypbl OILCHHBAHHUS pPE3YyIbTaTOB OOY4YEHHs] WHBAIMIOB U JIMI[ C
OTPaHHYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI JIOMYCKAETCS C UCIOJIB30BAHUEM JIMCTAHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH.
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4.3.2 TunoBble OLIEHOYHbIE CPeCTBA

IIpakTnyeckoe 3ananue 1.

IIpakTHYyeckne KOHTPOJIbHBIE 3aIaHUS

BusyanbHoe MOIEIUpPOBAaHME B CHUCTEME KOMIBIOTEPHOM

matematuku Scilab: maker Scicos.Co3naTe auarpammy mojenu ManbTyca, peaTu30BaHHYIO C

MOMOIIbIO IPOrpaMMBbI SCiCOS B COOTBETCTBUH C MPUBEACHHBIM HUKE PUCYHKOM.

'}_f Maltus [edited]

(S e

5

File Diagram Palette

1.1

Edit View Simulate

Format

Tools ? stop

Mopeme MamsTyca

m

b (b-rm) dx/de x(t)
L = +
1/
S LN 4y
1.2
m
IIpakTnueckoe 3aganue 2. BusyanbHoe MoOJAEIMpPOBAHHE B

KOMIIBIOTEpHOU MaTeMaTuku Scilab: maket Scicos.

CHCTCMC

Coznats quarpammy mozaemm®epxronbera — [upna, pean3oBaHHYIO C TOMOIIBIO
MpOrpamMMbl SCICOS B COOTBETCTBUH C IPUBEIACHHBIM HIKE PUCYHKOM.
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R Ferhulst 1 [edited] = )

File Diagram Palette Edit View Simulate Format Tools ?

stop

Monems ®epxronbera — ITupna

01 e

m

m

IIpakTuyeckoe 3agaHue 3.BusyasbHOE  MOJIEIMPOBAaHWE B  CHCTEME
KOMIIBIOTEpHOU MaTeMaTuku Scilab: maket Scicos.

Coznare nuarpammy MonemJIoTku-BoabTepphl, pealn3oBaHHYIO C MOMOIIBIO
MpOrpamMMbl SCICOS B COOTBETCTBUH C IPUBEIACHHBIM HIKE PUCYHKOM.

! Lotki-Valterra 2 el (5

File Diagram Palette Edit View Simulate Format Tools T stop

Mopems Jlotxm - BomeTepphl

"+§.-_.. s ¥ @
1 L» >
10 5

o —tgb__.,+

_EI‘——I s we— X

H}D;J—‘ — 0

m

1]

IIpakTH4yeckoe 3axanue 4.
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BuszyanbHoe MozenupoBaHHWE B CHUCTEME KOMIBIOTEpPHON MaTtematuku Scilab:
nakeT Scicos.

Cozgate auarpaMMy MOJEIMKOHKYPEHIIMH JABYX (UPM, pPEaM30BaHHYIO C
MIOMOILIBIO IPOTPaMMBI SCICOS B COOTBETCTBHH C MPUBECHHBIM HIKE PUCYHKOM.

¢ mogens koHKypeHun asyx dupm [edited] | [

File Diagram Palette Edit View Simulate Format Tools 7 stop

Momens KOHKYPEHITHH IBYX hHpM

02 »—— (G

|

al

" X
S . e L P
b]_ - I
0.1 »— @I

F7

I

m

cl

0.2 » —&> ) y
. J—®»—®»—»§»—» /-

IIpakTuyeckoe 3axanue S.

Cucrema ypaBHEHHH OaJlaHCHOTO THIIA JUIS JIMHAMUKH YUCJIICHHOCTH TPYIII
n30upaTeneit UMeeT CIeIYIOIIHA BU/;

% =¢N,(¢N, —a,N)),
dN,
dt
N=N,+N,+N,.

=¢,N,(a,N, —a,N,), (1)

Pazpabortare auarpammy MoAETMANHAMUKH YACIECHHOCTH TPYII 30upaTenei,
PEAT30BaHHYIO C TIOMOILBIO POrPaMMBI SCiCOs.

[ToTHBIN KOMIUIEKT OIIEHOYHBIX MAaTEPHAJIOB VISl IPOMEKYTOUHOM aTTeCTAI[MH MPE/ICTABIICH B
[Ipunoxenun 1 PILJ.
IIIxana oneHUBaAHUA
60% - 100% - «3auTeHOY;
MeHee 60% - «He 3aUTeHO.
YcTaHOBIIEHBI CIEAYIONINE KPUTEPUH OLIEHOK:
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Oranbl KOMIIETCHIIUH, TPEIyCMOTPEHHBIE 00pa30BaTEIbHON MPOrpamMMoii,
chopMUpOBaHBI Ha BBICOKOM YpoBHE. CBOOOJHOE BIIAJICHHE MAaTEPHATIOM,
100% - 90% BBISIBJIEHUE MEXKIPEAMETHBIX CBsA3EH. YBEpEHHOE BIAJEHUE TMOHITUHHBIM
anmapaTtoM gucnuruinHbl.  [IpakTHdeckne HaBBIKM — NpodeccHoHaTbHON
NEATEILHOCTH  C(OPMHUPOBAHBI Ha BBICOKOM ypoBHe. CIOCOOHOCTH K

CaMOCTOSITETTHhHOMY HECTaH/IAPTHOMY PEUICHHIO MPAKTHUYECKUX 33124

Otanbl KOMIIETCHLUH, TMPEIyCMOTPEHHBIE 00pa30BaTelIbHOM MPOrpamMMoii,
copMHpOBaHbI  JOCTaTOYHO. JleTanmbHOE BOCIPOM3BEICHHE  y4eOHOTO
89% - 75% MaTepuaia. I[IpakTuyeckre HaBBIKM MNPO(PECCHOHAIBLHON MESITEIbHOCTH B
3HAYUTEJILHOU Mepe c(hOopMHUPOBaHBI. ITpucyrcTBytoT HaBBIKU
CaMOCTOSITEIBHOIO PEIICHHs IPAKTUYIECKUX 3a/1a4 C OTACJIbHBIMU 3JIEMEHTaAMU

TBOPUCCTBA.

Oranbl KOMIIETCHIIUH, TPEIyCMOTPEHHBIE 00pa30BaTelIbHOW MPOrpamMMoii,
74% - 60% chopMUpOBaHBI HAa MHUHUMAILHOM YypoBHe. Hannuwe MHHUMAaNIbHO
JIOIyCTUMOTO ypPOBHS B yCBOEHHMH Yy4eOHOTrO MaTepuaia, B T.4. B
CaMOCTOSATENIFHOM PEIICHUH MNPaKTUUYeCKUX 3anad. [IpakTuueckue HaBBIKU
po(heCCHOHAIBHOM eATEIbHOCTH C(HOPMUPOBAHBI HE B ITOJIHOM MEpeE.

Oramnbsl KOMIETESHIIUH, MPEAYCMOTPEHHBIE 00pa30BaTeILHON MPOTrpaMMOl, He
chopmupoBanbl. HerocTaToUHBINA ypOBEHL YCBOCHHUS MOHSATHIHOIO ammapara
veriee 60% n Hammune (parMeHTapHBIX 3HaHMA 10 gucuuiummee. OTCyTCcTBHE
MHUHUMAJIBHO  JIOMYCTUMOTI'O  YpPOBHA B  CaMOCTOSITEIBHOM  PEIICHUU
MpaKTHYECKWX  3amad.  lIpakTudeckwe  HaBBIKM  TPOQEeCCHOHAIBHON

JCATCIBHOCTH HE C(i)OpMI/IpOBaHBI.

Marepuanbsl TEKyIIEro KOHTPOJS YCIEBAEMOCTH TPEAOCTABIAIOTCS B (dopMax,
aJalITUPOBAHHBIX K KOHKPETHBIM OIPAHWYEHUSM  3JI0pOBbsl U BOCHPUATUS HH(POpPMaIUU
o0yJaromuxcs:

IUIs JIMLL C HApYIIEHUSIMU 3pEHUs: B II€4aTHOM GopMe yBeIndeHHbIM pudToM, B hopme
3JIEKTPOHHOT'0 IOKYMEHTa, B (hopMme aynuodaiina, B meyaTHON ¢opme Ha si3bike bpaiins.

JUId JIMII C HapylIeHUsIMH cllyxa: B IledaTHOH ¢opme, B (QopMe 3JIEKTPOHHOTO
JOKYMEHTA.

IVl JIMIL C HapyIIEHUSIMU ONOPHO-JBUIaTENIbHOIO ammapaTa: B [€4aTHOM Qopme, B
(dbopmMe MEeKTPOHHOTO JOKYMEHTA, B (hopMme ayauodaiina.

ITpu npoBeneHun npoueaypbl OLEHUBAHUS PE3yJbTaTOB O0yUeHHs MHBAIUIOB U JIMIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS MCIOIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOIUMBIX UM B CBA3HM C MX MHIUBHYaJbHBIMH OCOOCHHOCTAMHU. DTH CpPEICTBa
MoryT ObITh mpenoctaBieHsl BUY PAHXul'C wmnm MOryr HCmosib30BaThCsi COOCTBEHHBIE
TEXHUYECKHUE CPECTBA.

[Tpu HeoOXOAMMOCTH MHBATIUAAM U JIULIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbS
IPEJOCTABIIAETCS JOMOJHUTEIBHOE BPEMs /1JIs IOATOTOBKU OTBETA HA BBIIIOJHEHUE 3aaHUH.

4.4. Metonnyeckue MaTepuaJbl

IIponienypa  oneHMBaHMA  pPE3yNbTaTOB  OOydYEHMs, XapaKTEePU3YIOIIMX  3Talbl
(dopMHpOBaHUS KOMIIETEHIIMNA, OCYLIECTBISIOTCS B COOTBETCTBUU C [lonojkeHHEM O TeKylieM
KOHTPOJIE YCIIEBAEMOCTH M TPOMEKYTOUHOM artectanuu cTyneHToB B ®I'bOY BO PAHXul'C u
Pernamentom o OalbHO-pEHTHHIOBOM cUcTeMe B BoirorpajickoM HHCTUTYTE YIpaBlICHUS -
dbunnane PAHXul'C.
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5. Meroauyeckue yYKa3aHus sl 00y4aI0UIUXCH 110 OCBOEHUIO TUCIHMILIHHBI

PexomMeHgauum 1o noaAroToBKe K NPaKTH4eCKOMY (CEMHHAPCKOMY) 3aHSATHIO
OCHOBHOH 1IeNIBI0 MPAKTHUYECKOTO (CEMUHAPCKOT0) 3aHATHS SBJSIETCS INPOBEpPKA TIIyOWHBI
MOHMMAaHUS CTYJIEHTOM H3y4aeMOW TeMbl, yueOHOro Mmarepualia U YMEHHS H3JI0KHUTb €ro
CoJiepKaHUe SICHBIM M YETKHM SI3bIKOM, PAa3BUTHUE CAMOCTOSATEIBHOTO MBIIUICHUS U TBOPUECKON
aKTUBHOCTH y cTyneHTa. [loAroToBka K mpakTU4eckoMy (CEMUHAPCKOMY) 3aHSITHIO BKJIIOYAET B
cebs crenyroree:

- 00s3aTeNIbHOE O3HAKOMIICHHE C TUIAHOM 3aHSATHSI, B KOTOPOM COZAEPKATCsI OCHOBHBIE BOIPOCHI,
BBIHOCHUMBIE Ha 00CYK/ICHUE;

- U3y4YeHHE KOHCIIEKTOB JIEKIIHI, COOTBETCTBYIOIIMX pa3/eioB yueOHHKaA, Y4eOHOro mocoOus,
COJIep’KaHusl PEKOMEHIOBAaHHBIX HOPMATHUBHBIX MTPABOBBIX aKTOB;

- paboTa ¢ OCHOBHBIMH TEPMHUHAMH (PEKOMEHIYETCSI UX BBIYUHTH);

- M3Yy4YeHHE AOTOJHUTEIBHOW JHUTEpaTyphl MO TeMe 3aHATHS, Jenas MPH 3TOM HE0OXOIUMBbIE
BBINKCKH, KOTOPBIE TOHAA00ATCS TIPU 00CYKICHUH HA CEMUHApE;

- (opmynaupoBaHHE CBOEr0 MHEHHUS 10 KaXJAOMy BOMNPOCY U apryMEHTHUPOBAHHOE €ro
000CHOBaHUE;
- 3amuch BO3HUKIIUX BO BpPEMS CAMOCTOATEIbHOM pabOTHl ¢ Yy4eOHMKaAaMHM U HAyYHOUH
JUTEPATyphl BOPOCOB, YTOOKI 3aT€M HA CEMHHAPE TIONYYUTh HA HUX OTBETHI,
- oOpalieHne 3a KOHCYJIBTAIMEH K TIPETo1aBaTelto.
PexomeHnaanuu no caMocTosiTeIbHOM padoTe CTY/ICHTOB

[Tpu camocTosTENNbHON PabOTE TOCTUTAETCS KOHKPETHOE YCBOCHHE YUEOHOTO MaTepHaa,
Pa3BUBAIOTCS TEOPETHUECKUE CIIOCOOHOCTH, CTOJIb BaXKHbIE [UII COBPEMEHHOH IOATOTOBKH
CIIEIUAIUCTOB. 3aJaHus U1 CaMOCTOATEJILHONW padOThl BKIIOYAIOT B €0 KOMIUIEKC aHAJIMTHYECKUX
3aJaHUil BBIITOJTHEHUE, KOTOPBIX, IPEAIOJaraeT TIaTeIbHOe H3yUeHHEe HayYHOH 1 Y4eOHOH TUTepaTyphl,
NEPUOJUUECKUX U3/aHUM, a TAK)KE 3aKOHOJATEIbHBIX 1 HOPMATUBHBIX JOKYMEHTOB IIpeUlaraéMsblX B I1.0.
«Y4eOHas TuTepaTypa U pecypchl HHPOPMALUOHHO-TEICKOMMYHHUKAIIMOHHOM ceTh "MHTepHeT", yueOHO-
METOJMUYECKOE OOECIIEUeHUE CAMOCTOSTENbHONM pPaboThl OOydaromMxcs MO JUCHUIUIMHEY». 3aJaHus
HPEIOCTABISIIOTCS Ha IIPOBEPKY B IIEUaTHOM BUJIE.

Ne
w/n Tema Bonpocsl, BeinHocumbie Ha CPC
1 2 3
1 Moenu colranbHBIX CUCTEM.
ConmanbHast CeTb.
Ponb MmonenupoBanus B .
COLMONOTHI [enecoobpa3HOCTh UCIIOIB30BAHUS PA3THYHBIX MOJICICH COIUATBHBIX
CHCTEM B 3aBUCHMOCTH OT CTICIHU(UKN KOHKPETHBIX 3a/1a4.
2 M3yuenne counanbHO-
CoBpeMeHHbIe MEXANCITUIINHAPHEIE MTOIX0ABI K HCCIIEJOBAHUIO
SKOHOMHYECKHX MPOIIECCOB
. CONHANTBEHO-?KOHOMHYECKHX TTPOIIECCOB.
C TIO3UITHHA
MIPHUKIIATHOTO MOJICIAPOBAHHS
3 Drarsl mporecca OrneHka TOYHOCTH W HHTepIpeTanus. [lepexon B mpeIMeTHYIO 00JIacTh.
MOJICITUPOBAHHS
4 CucremMa UMHTAITIOHHOTO
MoJIeMpoBaHus Vensim [IpakTUdeckue mpuMepsl MOJICITUPOBAHHS B CHcTeMe Vensim.

Pexomengauuu no pagore c Jureparypoi
[Ipu pabote c nmureparypoii HEOOXOIUMO OOpAaTUTh BHUMAHHWE HA CIIEAYIONINE BOMPOCHI.
OcHOBHasl 4aCTh MaTepHaa U3JI0KeHa B Y4IeOHHKAX, BKJIFOUEHHBIX B OCHOBHOMW CITUCOK JIUTEPATYPHI
paboueii nmporpaMmbl HUCIMIUTHHBL. OCHOBHAsI U JOMOJHUTEIBHAS JINTepaTypa NpeaHa3HaueHa /s
MOBBINICHHS KaYeCTBa 3HAHUN CTY/IEHTA, PACIIMPEHHUS €T0 KPYro3opa.
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[Ipu >TOM MOJE3HO MPOYUTAHHYIO JUTEPATYPY 3aKOHCIEKTUPOBaTh. KOHCIEKT JOJIKEH
OTBEUYaTh TPEM TPeOOBAHUSAM: OBITH COAEPIKATEIHHBIM, 0 BO3MOXKHOCTU KPATKUM U MPABUIHHO

0(OpMJIICHHBIM.
COI[ep)KaTeJ'H:HbIM Cro CJICAyCT CYUTATh B TOM CJIydac, €CJIM OH NEpeaacT BCC OCHOBHLIC
MBICIH aBTOPOB B IIEJIOCTHOM BHJE. V3JIOXKUTh TEKCT KpaTKO — O3TO 3HAYUT TMepenaThb

COACpKaHUC KHUTH, CTATbU B 3HAYUTESIILHOU MEpC CBOUMMHU CJIOBAMMU. HpI/I 9TOM CJICAYCT
NPUICPKUBATHCS MPABHIA - 3alMCHIBATH MBICTH aBTOpa padOTHI JIMINL MOCJIE TOTO, KaK OHa
XOpouIo MoHATa. B TakoM ciyyae moctaBieHHast 1esb OyaeT AocTuruHyra. LlutupoBars aBTOpoB
H3ydaeMbIX padoT (C 00s3aTeIbHON CCHUIKOM Ha MCTOYHHMK) CIIEYET B T€X CIIydasx, €ClIu Haao
34U CbhIBATL OYCHBb BA’KHOC OIPCACIICHUC NN ITOJIOKCHUC, 0606HlaIOIHHﬁ BBIBO.
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6. YueOHasi auTepaTrypa U pecypcbl HHGPOPMANMOHHO-TEJIEKOMMYHUKAINMOHHON CeTH
"UHTepHeTr", BKJIKWYAA NepedyeHb Y4eOHO-METOAUYECKOro olecmedyeHHst IS
CaAMOCTOSITEJIbHOM Pa00THI 00yYAIOIIUXCH M0 JUCHUILIINHE (MOTYJIIO)

6.1. OcHoBHas quTEpaTypa.

1. 3ampsraiino B.M., MaremaTnueckoe MOIEIMPOBAHUE COLUATBHO-DKOHOMUYECKHX
nporieccoB B cucteme Scilab: yue6.-meroa. mocooue / ®I'BOY BIIO Poc. akan. Hapo. x03-
Ba 1 roc. ciayx0sl ipu [Ipesunente PO, Bonrorp. ¢ui. - Bonrorpaa.:M3n-so BO
PAHXul'C-2012. - 67 c.

6.2. lonotHuTE/ILHAS JIMTEPATYpPA.

1. Hownwmn, JI. T'. ®unocodus # METOIOTOTHS SMITUPUYECKOM COIHOJIOTHH : yueOHOE Toco0ue st
OakanaBpuata u Mmaructpatypsl / JI. I'. MonuH. — 2-¢ u3a., ucnp. u gomn. — M. : FOpaiit, 2017. — 361
c. — (Cepus : bakanaBp u Maructp. AKazeMHUECKHA KypcC). — PEeKUM AOocTyna: https://www.biblio-
online.ru/book/0C309DBS5-5EC3-4405-95BB-C7884CC51052

2. Caranxuna JI.B. MareMaTtrdaeckoe MOJISTHpPOBaHNE [ DIEKTPOHHBIN pecypc]: 3a1auu 1 METOBI
MeXaHHUKH. y4e0. mocodue. — Jlumenk.: Jlunenkuii rocyjapcTBeHHbIN TeXHUUecKni yHHBepcuTeT2013.
- 97 c. Pexxum noctyna: http://www.iprbookshop.ru/22880 .

6.3. Y4yeOHO-MeTOqUYeCKOE 0O0ecTIieYeHHe CaMOCTOATEIbHOM padoThl.

1. 3anpsraitnmo B.M., Marematnueckoe MOJEIMPOBAHUE COLUAIBHO-DKOHOMUYECKUX
nporeccoB B cucteme Scilab: yue6.-meroa. mocodue / ®PI'BOY BIIO Poc. akan. Hapos.
X03-Ba U roc. ciayxO0sl npu Ilpesunenre PO, Bonrorp. ¢un. - Boarorpan.: M3a-so BO
PAHXuI'C -2012. - 67 c.

6.4. HopmaTuBHBIE IPaBOBbIE JIOKYMEHTBI.
1. Konctutymusa P®: npunsta BceHap. rosocoBaHueMm 12 denepanbHbld 3aKOH OT 22 HIOJIS
2005r. Noll6-®@3 «O6 ocoObix sKOHOMHUYECKHMX 30Hax B Poccuiickoit ®epepammn» (c
U3MEHEHUSAMU U JTOTIOJIHEHUSIMH)
2.®enepanbubiiizakon ot 27.07.2006r. Nol49-®d3 «O6 wunbopmanmu, HHGOPMAIMOHHBIX
TEXHOJIOTHSX U 0 3ammuTe nHpopmanun» / Codpanne 3akoHomarenbcTBa PD, 31.07.2006, No31
(1 9.), cT. 3448.

6.5. UuTepHeT-pecypcehbl.

http://www.mathnet.ru/php/journal.phtml?jrnid=mmé&option_lang=rus — xypHan

«MareMaTH4IeCcKOe MOJICTUPOBAHUEC)
6.6. UHbIEe HCTOYHUKH.

Her.
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7. MarepuajbHoO-TeXHHYecKasi 0a3a, UHPOPMALMOHHBIE TEXHOJOTHHU, IPOrPAMMHOE
o0ecnieyeHne U HHGOPMaMOHHbIE CIPABOYHbIE CHCTEMBbI

MatepuanabHO-TEXHUYECKOE 0OecTieueHe TUCIUIUIMHBI BKIIOYaeT B ceOsl:

- JIEKIIMOHHBIE ayTUTOPHUU, 000pPYJOBAHHBIE BUICOMPOEKIIMOHHBIM 000pYIOBaHUEM IS
Mpe3eHTali, CPEICTBAMU 3BYKOBOCIIPOU3BEICHHS, SKPAHOM;

- TIOMEILEHHS IS TPOBEICHUSI CEMHUHAPCKUX U MPAKTHUUYECKUX 3aHATUH, 000pYIOBaHHbBIE
y4aeOHOI MeOeIbIo.

JlucuumuiiHa —TMOAJepXaHa COOTBETCTBYIOUIMMH  JIMIIEH3MOHHBIMH — HPOTPAMMHBIMU
npoxykramu: Microsoft Windows 7 Prof, Microsoft Office 2010, Kaspersky 8.2, CIIC I'apanr,
CIIC KoHcynbTaHT.

[IporpamMMHBbIe cpeacTBa obecrieueHus: y4eOHOTO MpoIecca BKIIOYAIOT:

- IporpaMMBbl Iipe3eHTarMoHHo# rpaduku (MS PowerPoint — st HOArOTOBKU ClaiiIoB U
MpPE3CHTAaINN );

- TekcToBblie penakTopsl (MS WORD), MS ECXEL — st Tabnuir, guarpamm.

By3 obecnieunBaeT kaxaoro o0ydaromerocsi pabo4mmM MECTOM B KOMIIBIOTEPHOM KJlacce
B COOTBETCTBHH C 00HEMOM M3Y4aeMBbIX TUCIHILINH, 00ECIIeYMBaeT BBIXO/ B ceTh MIHTEpHET.

[Tomemenust Uit caMOCTOATEIbHOW pPabOThl 00YYAIOMIMXCS BKIIOYAIOT CJEIYIOIIYIO
OCHAIIIEHHOCTh:  CTOJIBI ~ AyJUTOPHBIC, CTYNbs, JIOCKM ayJUTOPHbIE, KOMIIBIOTEPHI C
MOJIKJIFOUEHUEM K JIOKAJIbHOW CeTH MHCTUTYTA (BKJIIOYAs MPABOBbIE CUCTEMBI) U VIHTEpHET.

Jdns  u3ydeHuss  y4yeOHOM  JUCHMIUIMHBI — MCIOJB3YIOTCS  aBTOMAaTH3UpPOBaHHAsS
OoubimoTeyHass WHGOpPMAIIMOHHAST CHUCTEMA U JJICKTPOHHBIE OMOJMOTEYHBIC CHUCTEMBI:
«YuuBepcuterckas  Oubmmoreka  ONLINE»,  «DnekrpoHHO-OMONMMOTEYHast  cucTeMa
m3narensctBa  JIAHb», «OnektponHo-Onbnuoreunas cucremMa wu3narenbctBa «HOpaitTy,
«OnexkTpoHHO-Onbmmoreuynass cucrema IPRbooks», «Hay4nas osnexktpoHHas Oubimoreka
eLIBRARY» u np.

ObecneunBaeTcs BO3MOKHOCTh O€CIPENATCTBEHHOTO JJOCTYIA 00YJaloIUXCcs HHBAIUI0B
B ayJIUTOpUH, TyaJleTHble U Jpyrue MOMEIIEHUs, a TaKKe HUX MpeObIBaHUS B YyKa3aHHBIX
MOMEIICHUAX (HaJIW4YKMe MaHIyCOB, MOPYYHEH, paCIIMPEHHBIX ABEPHBIX MPOEMOB, TU(PTOB, MPH
OTCYTCTBUM JHU(TOB ayIUTOPHs PpACHOJaraeTcs Ha IMEepBOM 3Ta)ke, HaJU4Me CHEeIHalIbHBIX
Kpeces U APYTruX NpUcrnocoOIeHu ).

VY4eOHble ayAUTOPHUH 1711 BCEX BUI0B KOHTAKTHOM M CaMOCTOSITENIbHOM paboThl, HAy4YHas
Oubnuoreka W WHBIC MOMEIIEHUS JJisi OOyYeHUs] OCHAIICHBI CHEIHATbHBIM OO0OPYIOBAaHHEM U
Y4eOHBIMH MECTaMH C TEXHUYECKHMMH CpPEACTBAaMU OOy4YeHUs I OOy4aromuxcs ¢
OTPaHUYECHHBIMUA BO3MOXXHOCTSMHU 37I0POBbS M OOYYAIOUIMXCS MHBAJHMJIIOB C Pa3HBIMH BUIAMHU
OTpaHUYEHUM 310POBbSI:

- C HAPYLICHUSMU 3PCHUS:

[TpunTep bpaitns braille embosser everest-dv4

OnexTpoHHBIM pyuHOi BuaeoyBeneuntens CAHD ]

- C HAPYULICHUSAMH CyXa:

cpencTBa OecripoBogHOM niepenaun 3Byka (FM-cuctemsr);

aKyCTHUYECKUN YCUIIUTENDb U KOJIOHKH;

TUu(I0ICIIIIICePhl, PAJHOKIACCHI.

- C HApYLICHUSIMH ONIOPHO-JBUTATEIHLHOTO afmapara:

NepeBIKHBIC, PETYIHpyEeMble SPrOHOMHYECKHE HapThl ¢ MCTOYHUKOM HUTAHUS IS
VHAUBUAYAIbHBIX TEXHUUECKUX CPEJICTB;

KOMIIbIOTEpHAst TEXHUKA CO CIIELUAIbHBIM IIPOrPaMMHBIM 00eCIieueHHEM;

anbTepHATUBHBIE YCTPONUCTBA BBOAA HH(DOPMALINH;

APYTrUX TEXHUYECKUX CPENCTB NMpHeMa-Tiepeaayn yueOHOH MH(POpPMALUU B JOCTYIHBIX
dbopMax JiJIs CTYIEHTOB C HAPYLIEHUSIMU OIOPHO-/IBUTaTEILHOTO anmapara.

JocTtyn k nH(pOpMAMOHHBIM U OubIuorpaduueckuM pecypcam B ceTd MHTepHET s
KaXXI0ro OOy4arollerocss MHBAIKWA WM 00YydYarollerocs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBsI 00OECTIEUEH MPEIOCTABICHUEM €My He MEHee YeM OJHOTO y4eOHOTro, METOIMYECKOTO
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[IEYaTHOTO W/WIM 3JEKTPOHHOIO M3JaHUS M0 aJalTallMOHHOW JUCHMIIIMHE (BKIIOYast
3IIEKTPOHHBIE 0a3bl MEPHUOANYECKUX U3JaHUI), B (popMax, aaanTUPOBAHHBIX K OTPAHUYCHUAM UX
30POBbs U BOCIIPUATHUS UH(DOPMALUK:

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU 3pEHUS:

. B [1I€YaTHOM (hopMe YBETUUECHHBIM MPUDTOM;
. B (hopMe FNIEKTPOHHOTO JOKYMEHTA;

. B (popme aynuodpaiina;

. B nieyaTHOH Gopme mpudTom bpaiis.

Jlst oOygaronuxcs ¢ HapyIeHHSIMHU CITyXa:

. B IIeyaTHOH opme;

. B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

. B opme aynuodaiina.

JIst oOy4aronuxcs ¢ HapyIeHUIMU OIIOPHO-ABUIaTEIHOTO armapara:
. B IIeyaTHOH opme;

. B ()OpMe 3ITEKTPOHHOTO JOKYMEHTA;

. B opme aynuodaiina.

Conepxanue aganTallMOHHOW JUCIMIUIMHBI Pa3MEIICHO Ha caiTe HWH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHOH cetu MuTepHeT: Cebuika: http://vigr.ranepa.ru/sveden/education/ ...

Nudopmanronnsie cpeactBa o0ydeHus, aJanTUPOBAHHBIE K OrPAaHUYECHUSM 310POBbS
00y-4aroxcs:

ANIEKTPOHHBIE YUYEOHHUKH, y4eOHble (UIbMBI MO TEMATUKE IUCIUIUIMHBI, MPE3EHTAINH,
WHTEP-aKTUBHBIE Y4eOHbIE W HATJSAHBIE TOCOOWS, TEXHUYECKHUE CPEACTBA MPEAbSIBICHUS
nHopManuu (MyJIbTUMEIUHHBIA KOMIUIEKC) U KOHTPOJIS 3HAHUH (TECTOBBIC CUCTEMBI).

OBbC «Aiibyke», Nudopmanmonno-npaBoBbie 0a3bl naHHbIX («Koncynsrant Ilmrocy,
«"apanT»).

MynpTUMENUNHBIA KOMIUIEKC B JIEKIMOHHOM ayIUTOPUH.
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Ilpunoscenue 1

®OH/I OIIEHOYHbBIX CPEJICTB TIPOMEXKYTOYHON ATTECTAIIUA

B1. B. /IB.3.1. MATEMATHUYECKOE MOJEJIUPOBAHHUE B COLINOJIOT'NHN
HAUMEHOBAHUE OUCYUNIUHBL (MOOYIS)/ NPAKMUKU

ABTOp: KaH/I. TEXH. HAYK, JOLUEHT KadeaApbl HHYOPMALMOHHBIX CUCTEM U MaTeMaTH4ecKoro
MozenrpoBanus 3anpsraiino B.M.

Koa u HaumeHoBaHue HanmpaBJieHust noarorosku: 39.03.01 Conmonorus

Hpoduias: CounansHas CTPYKTYpa, CONUATBHBIE HHCTUTYTHI U IPOLIECCH

KBamndukanus (cTenens) BHITYCKHUKA: OakanaBp

®opma 00ydeHus: ouHas

IIpakTH4Yeckne KOHTPOJIbHBIE 32IaHUS

B mpakTtuueckux 3amayax, IpuBeICHHBIX HIDKE (cM. [IpakTrueckue 3amaHus
Nel-10), HEoOX0auUMO MPEIIOKUTh CUCTEMY IIOKa3aTesied, HamnpaBJICHHYH Ha
OnpeNeeHUE YPOBHS pealn3aluu NPEIoKeHHONW COIMANIbHOW TEXHOJOTHUU, U
aJICKBaTHBIX HCIOJIb30BAaHHOW (hopMaNbHOW MOJEI OOBbEKTa HCCIEAOBAHUS U
BBINIOJIHUTh CIIEAYIOIIME TNpakTUuyeckue 3aaanus: 1. Paszpaborate momens. 2.
[IpoBectu uccnenoBanue. 3. CoctaBUTh 0TYET (MOAEINb, Tpad)UKH, BHIBOJIBI).

IIpakTuyeckoe 3amanme 1. BusyaimbHOe MOIETMPOBAaHHE B  CHCTEME
KOMIIBIOTEpHOU MaTeMaTuku Scilab: maker Scicos.

Coznare quarpamMmy MoJiesi ManbTyca, pealn30BaHHYO ¢ TOMOLIBEO IPOrpaMMBI
Scicos B COOTBETCTBUM C IPUBECHHBIM HIKE PUCYHKOM.
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¢ Maltus [edited] = | B S

File Diagram Palette Edit View Simulate Format Tools 7 stop

Mopgeme ManeTvca

1.1 p———

b L ol (b-m) dx/dt x(t)
s &

—- -

m

1.2 w—

Hcxoanble JaHHBbIE AJIs1 mapamMeTpoB, HICPEMECHHBIX U noxkasareJjei MoaeIu

Y cTaHOBHUTH KOHEYHOE BpeMs padOThl MOJEIH, MPEJCTABICHHON Ha PUCYHKE,
paBHbiM 30. JIi1st aTOoro B MeHro Simulation BeIOpaTh oniuio Setup u B
MOsIBUBIIIEMCSI OKHE 3a/1aTh napameTp Final integration time paBubiM 30. 3agath
CJIeTyFOIINE 3HAYEHUS TTapaMeTPOB I OJIOKOB AHArpaMMbl MOJIEIIH:

Bapuant 1. b=1,1; m=1,2; x, =10000 . B rpadnueckom OKHE yCTaHOBUTH

napameTpel: Y, =0;Y . =100000.

max

Bapuant 2. b=1,2; m=1,1; x, =10000 . B rpadruueckom OKHE yCTaHOBUTH

napameTpsel: Y, =0;Y . =100000.

max

Bapuant 3. b=1,1; m=1,1; x, =10000 . B rpadnueckom OKHE YyCTaHOBHUTD

napameTpsl: Y . =0;Y . =100000.

IIpakTuyeckoe 3aganue 2. BusyaibHOe MOJECIMPOBaHHE B  CHCTEME
KOMIIBIOTEpHOU MaTeMaTuku Scilab: maket Scicos.
Coznatb nuarpammy mojaenu depxronbera — [Tupia, peanu3oBaHHyO €

IMOMOUIIBIO IIPOIrpaMMbl Scicos B COOTBETCTBHH C IPpHUBCACHHBIM HMKC PUCYHKOM.
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2! Ferhulst 1 [edited] | ol

File Diagram Palette Edit View Simulate Format Tools ?  stop

Mopens ®epxronsera — [Tnpna

01 e

m

Hcxoanble JaHHBbIE IJIs1 mapamMeTrpoB, NI€EPEMEHHBIX U noxKasareJjein MoaeJIu

VY CcTaHOBUTH KOHEUHOE BpeMsi paboThl MOJEIIH, IPEICTABICHHON HAa PUCYHKE,
paBubIM 90. J[11s1 aTOro B MeHto Simulation BeIOpaTh omnuuio Setup u B
nosIBUBIIEMCSI OKHE 3a1aTh napameTp Final integration time paBubsiM 90. 3agaTh
CJIEYIOIIHE 3HAaYCHUS TapaMeTPOB [ OJIOKOB TUarpaMMbl MOJIEIIH:

Bapuant 1. « =0.1;y = 0.000001; x, =10000. B rpadgudeckom okHE YCTaHOBUTH

napaMeTpsl: Refresh period =90; Y =0;Y__ =100000.

BapuanTt 2. o =-0.1; = -0.000001; x, = 10000. B rpaduyeckom oxkHe
YCTaHOBUTH MapaMmeTprl: Refresh period =90; Y., =0;Y,. =100000.

BapuanTt 3. o =0;y = 0;x, =10000. B rpadrueckoM OKHE YCTaHOBHUTh

napameTpsl: Refresh period =90; Y =0;Y . =100000.

I[IpakTuyeckoe 3aganue 3. BusyanrbHOE MOACIUMPOBAHHE B  CHCTEME
KOMIBIOTEpHON MaTemaTtuku Scilab: maker Scicos.

Cosnarts auarpammy moemu JIoTku-BosbTepphl, peann30BaHHYIO C TOMOIIBIO
IPOrpaMMBbI SCICOS B COOTBETCTBHH C MPUBEICHHBIM HIKE PUCYHKOM.
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Hcxoanble 1aHHBbIE AJIs1 nmapamMmeTpoB, HICPEMECHHBIX U noxkasareJjei MoaeIu

Y cTaHOBUTH KOHEYHOE BpeMs paOOThI MOJEIH, MPECTABICHHON Ha PHUCYHKE,
paBHbIM 10. JIi1st 5TOr0 B MeHro Simulation BeIOpaTh omiuio Setup u B
MOsIBUBIIIEMCsI OKHE 3a/1aTh napameTp Final integration time paBubiM 10. 3agath
CJIeTyOINE 3HAYEHUS TTapaMeTPOB I OJIOKOB AHArpaMMbl MOJIEIIH:

Bapuant 1. a =4;8=2,5,y=2;6 =1;x, =3;y, =1. B rpaduueckom okHe

YCTaHOBUTH MapaMmeTprl: Refresh period =10; Y =0,Y_ =5.

>~ max

Bapuant 2. a =4;,8=2,5y=2;6 =1;x, =3;y, = 2. B rpadudeckom oxHe

YCTaHOBUTH MapaMmeTprl: Refresh period =10; Y =0,Y  =5.

max

Bapuant 3. a =4;8=25,y =2;6 =1;x, =3;y, =3. B rpaduueckom oxue

YCTAaHOBUTH MapamMeTpsl: Refresh period =10; Y . =0;Y,__ =35.

>~ max

IIpakTHueckoe 3aganue 4.

BusyanbHOe MOJEIMpOBaHWE B CHCTEME KOMITBIOTEpPHOW MareMaTtuku Scilab:
makeT Scicos.

Coznarh quarpaMmy MOJICIT KOHKYPEHIIMH IBYX (GUPM, peaTM30BaHHYIO C
TIOMOIIIBIO TIPOTPaMMBbI SCICOS B COOTBETCTBHH C TIPUBEICHHBIM HIKE PUCYHKOM.
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! mogens koHkypeHun asyx dupm [edited] = [

File Diagram Palette Edit View Simulate Format Tools ¥ stop

Momens KOHKYPEHITHH IBYX QHpM
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Hcxoanble JaHHBbIE AJIs1 nmapamMeTpoB, HICPEMECHHBIX U noxkasareJjei MoaeIu

YcTaHOBUTH KOHEYHOE BpeMs padOThl MOJEIH, MPEJCTABICHHON Ha PUCYHKE,
paBubiM 100. /{15t aToro B MeHto Simulation BeIOpaTh oniuio Setup u B
MOsIBUBIIIEMCsI OKHE 3a/1aTh napameTp Final integration time paBubiM 100. 3agaTh
CJIeTyIOIINe 3HaYEHUs TapaMeTpOB i OJIOKOB AHArpaMMbl MOJIEIH:

Bapuanr 1. q, =0,1;a, =0,11;b, =b, =0,02;¢, =c, =0,1;x, =y, =0,5.B

rpauueckoM OKHE YCTaHOBUTH napameTpsl: Refresh period =100; Y, =0 =10.

Bapuant 2. a, =0,11;a, =0,1;b, =b, =0,02;¢, =¢, =0,l;x, =y, =0,5.B

rpauyecKoM OKHE YCTaHOBUTH MapameTphl: Refresh period =100; Y =0,Y_ =10.

max

IIpakTuyeckoe 3axanue S.

Cuctema ypaBHCHHI 0aJTaHCHOTO TUMA JUIS JUHAMUKHA YHCICHHOCTH TPYIII
n30upaTeneit UMeeT CISAYIOIINA BU/;
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DoV @V, -a,N),
dN,
dt
N=N,+N,+N,.

ZCZNZ(aZNu_auNZ)ﬁ (1)

31ech paccMaTpUBAETCs JUHAMUKA TPEX IPYIIN U30uparteseil - CTOpOHHUKOB
kanauaata Nel (N,), kauaunara No2 (N, ) u HeonpeaenuBmuxcs (N, ).
[Ipeanonaraercsi, 4TO POCT YUCIECHHOCTH Ka)JA0W rpynIbl u3dbuparenei
OCYIIECTBJISIETCS 32 CUET MEXAHU3Ma ''PEKPYTUPOBAHUSA", TO €CTh
MPONOPLHUOHAIIEH YNCITy KOMMYHHUKATUBHBIX KOHTAKTOB YK€ CKIIOHUBIIUXCS K
kaaauaaty Nel u kanguaaty Ne2 u Kenaronux MoOMEHsTh CBOM BBIOOD.

Heobxoaumo pa3paboTtars auarpaMMy MOJENIW JMHAMUKA YUCICHHOCTU TPy
n30upaTeneu, peaTn30BaHHYIO C MOMOIIBIO POrpaMMBbI SCICOS U POBECTH
UCCIIE/IOBaHUE X012 N30MpPaATEIbHONM KaMITaHUH TPH 33/ITaHHBIX YCIOBUSIX.

Hcxonnblie JaHHbBIE JJ151 MAPAMETPOB, IEPeMEHHBIX U MOKa3aTeJieil Moae/n

VYcTaHOBUTH KOHEUHOE BpeMsi paboThl Moenu paBHbIM 20. 111 3TOro B MEHIO
Simulation BbIOpaTh omniuio Setup U B MOsIBUBIIEMCsI OKHE 3a1aTh nmapameTp Final
integration time paBubIM 20. 3a1aTh ClIeAYOIINE 3HAYCHUS TAPAMETPOB AJIs
OJI0KOB AMAarpaMMBbl MOJIEIIH:

Bapuant 1. g, =0,55;a, = 0,05;au = 0,5c, =c, =0,01;N,(0) = N,(0) = 500. B
rpauyecKoOM OKHE YCTaHOBUTH MapameTpsl: Refresh period =20;

Y, =0;Y, =1000.

max

Bapua#nt 2. a, = 0,55;a, = 0,05;au = 0,5c, =0,01;¢, =—0,0001; N, (0) = N, (0) = 500.B
rpauyecKoM OKHE YCTaHOBUTH MapameTpsl: Refresh period =20;
Y, =0;Y, =1000.

max

IIpakTuyeckoe 3aganue 6.
Mopenb coruanpHOTO cTpecca B cpeae Scilab.

Co3pars iMarpaMMmy MOJIENM COIIMATIBHOTO CTPECCa, PEaTM30BAHHYIO C TOMOIIBIO
IPOrpaMMBbI SCiCOS B COOTBETCTBHH C MPUBECHHBIM HIMKE PUCYHKOM.
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Hcxoanble 1aHHBbIE AJIs1 mapamMmeTpoB, HICPEMECHHBIX U noxkasareJjei MoaeIu

Y cTaHOBUTH KOHEUHOE BpEeMs pabOThl MOJIEIH, TIPEICTABIICHHON HA PUCYHKE,
paBubiM 0,1. J{7s1 aTOr0 B MeHto Simulation BeIOpaTh onuuio Setup 1 B
MOsIBUBIIIEMCSI OKHE 3a/1aTh napameTp Final integration time paBubiMm 0,1. B
KaueCTBE UCXOJHBIX JTAHHBIX 33/IaI0TCS CIEAYIOLIME 3HAUCHHUS:

N,(0) =280; N, (0) =10; N,(0) =10;/(0) = 0; M =300. UrC0BBIE 3HAYCHUS IAPAMETPOB
OJIOKOB MOJICNI YKa3aHHBI HAa JUarpaMMe MOJeH (CM. PUCYHOK). B rpadudeckom
OKHE YCTaHOBHUTB napaMeTphl: Refresh period =0,1; Y. =0;Y__ =320.

3ananme Nel. VccrenoBaTh NOBEACHHUE TOJIIBI, €CIU MPUMEHSIETCS MEXaHU3M
JaBJieHus: Ha (POPMUPYIOLIUNCS COLMATBHO-TIEPIENTUBHBIN 00pa3 B BUJIE 7 = mN,.

3apanme Ne2. VcciienoBaTh NOBEAEHHUE TOMMBI, €CIU PUMEHSIETCS MEXAHU3M
naBJieHHUs Ha (POPMUPYIOLIUICS COLMATbHO-TIEPLIETITUBHBIN 00pa3 B BUIE r = mN,.

3apanme Ne3. VcciienoBaTe NOBEAEHHUE TOMIBI, €CIU IPUMEHSETCS MEXAHU3M

JaBJieHUs Ha (YOPMHUPYIONTUHACS COIUATBHO-TIEPIIENITUBHBIN 00pa3 B
BUaCr = m(N, + N;).
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I[IpakTuyeckoe 3aganue 7. DBu3yanrbHOE MOAECIMPOBAHHE B  CHCTEME
KOMIBIOTEpHON MaTemMaTtuku Scilab: maker Scicos.

Coszpmare puarpammy Mozend Péccriepa, peaqM30BaHHYIO € [OMOIIBIO
NporpamMMsbl Scicos B COOTBETCTBUM C MPUBEACHHBIM HIbKE pucyHkoM. Mognens Péccrepa
OIMMCBHIBAET CUCTEMBI, OJIM3KHE K pealbHbIM cucTeMaM. Tak, oHa ObLiia HCMOJIK30BaHa JIs
orMcaHus 3a0aCTOBOYHOTO JIBMKEHUs B Poccui.

Heobxoamumo uccnenoBath Mpoiecc BO3HUKHOBEHUSI CTPAHHOTO aTrTpakTopa Ha
npumepe Mmozenu Péccrniepa. UucnoBble 3HAaY€HUS MapaMeTpoB OJOKOB MOJENU
yKa3aHHbI Ha JUarpaMMe MOJEIH (CM. PUCYHOK).

Y v
T_‘
YY

IIpakTuyeckoe 3amanue 8. BusyaibHOe MOIETMPOBAaHHE B  CHCTEME
KOMITBIOTEpHOU MaTeMaTuku Scilab: maker Scicos.

Cucrema ypaBHeHu Mojienu Pécciiepa uMeeT Cieayromui BUI:

a__ .
a0

dy

—~ =x+ay, 1
Yoxiw, (D)
dz

= obtz(x-o),

% z(x—c)

rac a, b,C — IIOJOXMUTCIIbHBIC IIOCTOAHHBIC.
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[Ipu 3HaueHusx napameTpoB & — b—0,2,26<c=<472 YpaBHEHHUS
Péccnepa 061aaatoT yCTOMYMBBIM IIpeAeabHBIM HUKIOM. [Ipy 3TUX 3HaAUYEHUSIX
napameTpoB Mepuoa U (hopma IpeIeTbHOTO IIUKIa COBEPIIAIOT

HOCIIEA0BATEIbHOCTD YABOCHHS nepuoa. Cpasy e 3a Toukon € = 4,2 gosnuxaer
SIBJIEHUE Xa0THUYECKOI0 aTTPAKTOPA.

Pa3paborate  amarpammy moxemu Péccrepa, peaqM30BaHHYIO C TOMOLIBIO
IpOrpaMMBbl Scicos, ¥ UCCIIEA0BATH MPOIIECC BOHUKHOBEHHS CTPAHHOT'O aTTPAKTOpa.

IIpakTuyeckoe 3amanue 9. BusyaibHOe MOIETMPOBAHHE B  CHCTEME
KOMITBIOTEpHOU MaTeMaTuku Scilab: maker Scicos.

Cucrema ypaBHEHUH

dx __
ST (o — By)z "

dy B ,
5 = (=7 +92)y, 2

OTIHMCHIBAIOLIAS NONYAAYUIO XUWYHUK - HCEPMBEa HA3bIBACTCS cucmemou (Min
mooenvro) Jlomxu - Bonbmeppebi.

PaspabGortare muarpammy momemu Jlomku - Bonsmeppwi, peamm3oBaHHYIO C
MOMOILIBIO IPOTPaMMBI SCICOs.

I[IpakTuyeckoe 3amanue 10. BusyanpHO€ MOAECIMPOBAHHE B  CHCTEME
KOMIBIOTEpHON MaTemMaTtuku Scilab: maker Scicos.

Mopens @epxronbcra — [Iupna npencrasiena BoipaxkeHueM (1).

& — (@ pn. (1)
PaspaGorars auarpammy mojemd Depxroibcra — [Tupiia, pealm30BaHHyo ¢
TIOMOLIBIO TIPOIPAMMBI SCicos.
HOI[FOTOBI/ITB peHIeHI/I}I Ha OCHOBC YHMCJIICHHBIX MCTOOOB HpeﬂCTaBHCHHBIX
HIKe B Bujae aunbdepeHnmanbueix ypaBHeHuid 3amad ([IpakTudeckue 3agaHus

Nel1-20). /laHHbIE ypaBHEHHUSI OIKCHIBAIOT MPOLIECCH PA3IMYHON Npupoabl. s
3TOr0 HEOOXOUMO:

. Pa3pabotare auarpammy Mojemm.

Peami3oBath NoydeHHYI0 IMarpaMmy MOZEIH C IIOMOILIBIO IPOTpaMMBI SCICos.

IIpakTuyeckoe 3axanue 11.
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dy _
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IIpakTuyeckoe 3axanue 12.

dy
—=2=xx

At

IIpakTuyeckoe 3axanue 13.

dy
—=24+x
ar

IIpakTHyeckoe 3axanue 14.

dy
— =2+ 2=xx
at

IIpakTHyeckoe 3axanue 15.

IIpakTuyeckoe 3axanue 16.

dy i §
—=x=#{x+2)=12
ar )

IIpakTuyeckoe 3axanue 17.

dx
—=2+)
dt
dv
— =3+x
dt

30



IIpakTu4yeckoe 3axanue 19.

ST LED
dat
dv
—=3+x
at
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