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1. Heau u 3aaa4u JTUCUMILTHHBI
[lenpt0o JgaHHOM AMCHMIUIMHBI SIBJIIETCS 3HAKOMCTBO C  OCHOBHBIMHU
MPUHIUIIAMU MOJICIUPOBAHUS, a TAK¥KE IMOCTPOCHHUE CTATHUYECKUX M JUHAMUYECKUX
MOJIEJIeH C MCTIOIb30BAaHUEM COBPEMEHHBIX POrPaMMHBIX cpelcTB. M3ydyeHne ocHOB
MOJICJIMPOBAHUSL TO3BOJUT CHOPMUPOBATH y CTYJACHTOB HEOOXOIUMBINH 00BEM
CHEIUAIbHBIX 3HAaHUN B 00JaCTH METOJIOB MOJISTMPOBAHUS M aHAJIN3a CHCTEM.
2. MecTo TMCUMILIHMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl
Jucuumiraa « OCHOBBI MOJICTTUPOBAHUSI CUCTEM U IPOILIECCOBY» BXOJIUT B
COCTaB BapHaTUBHOM YacTU MPOPECCUOHATBHOTO UKJIA JUCIUIUIMH Y4eOHOTO
I1aHa.
[lepevyerp nUCIUIUIMH, HEOOXOMUMBIX IS U3YUYCHUST AUCIUTUTHHBI «OCHOBBI
MOJIETMPOBAHUSI CUCTEM H MPOIIECCOB»: BBICIIAs MaTeMaTHKa, WH(OpMaTHKa
TpeboBanus Kk pe3yJbTaTaM 0CBOEHHS JUCHUILIUHBI
BrimyckHuK mporpaMmbl OakajaBpuaTa ¢ TMPUCBOCHUEM KBaU(pHUKAIIAN
«OakaaBp» B pe3yJIbTaTe OCBOCHUS AUCHUIUIMHBI «OCHOBBI MOJEIUPOBAHUS
CUCTEM U TMPOLIECCOB» [OJKEH 001aAaTh CIEAYIOIMUMU  KOMIETECHIHSIMU,
COOTBETCTBYIOIIMMH BUY (BUIaM) TPO(EeCcCHOHATBHOM AeSTEIbHOCTH, HA KOTOPHIi
(KoTOpBIC) OPUEHTUPOBaAHA TporpaMMa OakanaBpuara:

CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpazoanuto (OK-7)

CIIOCOOHOCTBIO TPEJACTABIATh aJIEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUM
HAay4YyHYI0 KapTMHY MHpAa Ha OCHOBE 3HAaHMS OCHOBHBIX IIOJIOKEHUMH, 3aKOHOB HU

METOJIOB €CTECTBEHHBIX Hayk u MaTtemaTuku (OITK-1);

CIIOCOOHOCTBIO  BBIABIATH  €CTECTBEHHOHAYYHYIO  CYIIHOCTH  IpoOiieM,
BO3HUKAIOIIUX B XOJ€ MPO(PECCHOHANBHON NEATEIbHOCTH, MPHUBIEKATh UISI UX
peIIeHUs] COOTBETCTBYIOIINH (hr3uKo-MaTeMaTraeckuii armapar (OI1K-2);

- CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE MPHEMBI O0pabOTKH U
NpeCTaBICHUS YKCIIEpUMEHTaIbHBIX AaHHBIX (OITK-5);

- CIIOCOOHOCTBIO OCYIIECTBIISITh IOUCK, XpaHEHUe, oO0pabOTKy W aHalIu3

uHOpMAIIMU W3 PA3TUYHBIX HCTOYHUKOB M 0a3 MaHHBIX, MPEJCTaBIAThH €€ B
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TpebyeMom (opmaTe ¢ HCIONB30BaHUEM HH(POPMAIMOHHBIX, KOMIBIOTEPHBIX U

cereBbix TexHojoruit (OI1K-6);

BeimyckHuk mporpaMmbl OakaliaBpuiaTa C TIPUCBOCHUEM KBaIM(UKAIUU
«OakanaBp» B pe3yJIbTaT€ OCBOCHHS JUCHUIUIMHBI «OCHOBBI MOAEIHPOBAHUS
CHUCTEM U TPOIECCOB» JODKEH 00s1alaTh MPO(PEeCcCHOHATBHBIMU KOMITETEHIIUAMHU
(ITK), cootBeTcTByOImMMHU BHUAY (BUIaM) MpodeCCUOHAIBHOU NEATeIbHOCTH, Ha
KOTOPBIN (KOTOpbIE) OPUEHTHPOBAHA MporpamMmMa OakaiaBpuara:

CIIOCOOHOCTBIO MPOBOUTH BBIYUCIIUTEIbHBIE  DKCIIEPUMEHTHI C
UCIIOJIb30BAaHUEM CTAaHAAPTHBIX MPOTPAMMHBIX CPEICTB C LEIbI0 MOIYYCHUS
MaTEMaTUYECKUX MOJIEeH MPOIECCOB U OOBEKTOB aBTOMATH3AIMU U YIPABIICHUS
(IIK-2);

- CIOCOOHOCTHIO BBITIONHITH OKCIIEPUMEHTHI Ha JIEUCTBYIOMIUX OOBEKTaxX IO
3aJIaHHBIM METOJMKAM U 00pabdaThIBaTh pe3yJIbTaThl C MPUMEHEHUEM COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOIOTHH 1 TexHn4Yeckux cpeacts (I[TK-1);

- TOTOBHOCTBIO K BHEJIPECHHIO PE3yJIhTAaTOB Pa3pabOTOK CPEJCTB U CUCTEM
aBTOMATH3AIlMU U yIipaBjieHus B mpou3BoacTo (ITK-8)

B pesynbraTe 0CBOEHUS JUCHUILUIMHBI CTYJEHT JOJIKEH:

3HATh:

- Kak MPOBOJUTH BBIYUCIUTEIbHBIE SKCIEPUMEHTHI C HCIOJIb30BaHUEM
CTaHJAPTHBIX MPOTrPAaMMHBIX CPEACTB C IENbI0 TMOJYYEHUS MaTEMaTHUUYECKUX
MOJIEJIeH POIIECCOB U 0OBEKTOB aBTOMATH3AIIMH U YIIPABJICHUS;

yMeTh:

- BBIMOJHATH OJKCIEPUMEHTHl HA JEUCTBYIOMIMX OOBEKTaX MO 3aJaHHBIM
MeToAuKaM U 00palaTbiBaTh pe3yJbTaThl C NPUMEHEHUEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUN U TEXHUYECKUX CPEJICTB;

BJIAad€Th.

CIIOCOOHOCTBIO npeaAcCTaBITb AaACKBATHYIHO COBPEMCHHOMY YPOBHIO 3HAHUU
HAYYHYIO KAapTUHY MHpAa Ha OCHOBC 3HAHHA OCHOBHBIX HOHO)KCHHﬁ, 3aKOHOB H

MCTOOOB €CCTCCTBCHHBIX HAYK U MATCMATHUKU,



—  CHOCOOHOCTBIO BBISIBJISITH €CTECTBEHHOHAYYHYIO CYIIHOCTb MpPOOJeM,
BO3HHUKAIOIIUX B XOJA€ MNPOPECCHOHAIBHOW AESATENbHOCTH, NPHUBJIEKATh M HUX
pElIeHus] COOTBETCTBYIOIINN (PU3UKO-MAaTEMAaTUYECKUI arapar;

-OCHOBHBIMHU IIprieMamMu 00paOOTKH U MPEICTABICHUS HKCIIEPUMEHTAIbHBIX
JQHHBIX;

TOTOBHOCTBIO K BHEJIPEHHUIO PE3YJIbTATOB Pa3pabOTOK CPEJCTB U CHCTEM
aBTOMAaTHU3aLHUH U YIIPABICHHUS B IIPOU3BOJCTBO

- CIIOCOOHOCTBIO OCYUIECTBJIATH IOMCK, XpaHEHUE, O0pabOTKy M aHaiu3
uHhOpMalMU U3 Pa3IUYHBIX HCTOYHUKOB M 0a3 JaHHBIX, MPEJCTaBIATh €€ B
TpeOyemMoM (opmare ¢ HCIOJIb30BaHUEM HH(DOPMALMOHHBIX, KOMMBIOTEPHBIX U

CCTCBBIX TGXHOJ’IOFHﬁ;

CIIOCOOHOCTHIO K CAaMOOpraHU3aIuy U CaMO00Pa30BaAHUIO

O0beM TUCHUIUIMHBI M BUABI y4e0OHOH PadoThI

Tao6auna 1
CemecTpsl
Bcero
Bupa yueOHoii padoThI yacos/ 3a4.e/1. 00 300
ODO 300 4 S
KonTakTHas padora (Bcero) 68/1,9 12/0,34 68/1,9 12/0,34
B tom umncne:

Jlexiuun 34/0,94 6/0,17 34/0,94 6/0,17
JlabopaTopHbIie pabOTHI 34/0,94 6/0,17 34/0,94 6/0,17
CamocroseanHas padora 76/2,1 132/3,7 7212 132/3,7

(Bcero) ’ ' ’

B tom uncne:

Jloxiaapl 36/1 36/1 36/1 36/1

MoaroTosxa K ;1a60paTopHEIM 20/0,55 78/2,17 20/0,55 78/2,17
pabotam ’ ' ' '

IToaroroBka K 3a4eTy 18/0,5 18/0,5 18/0,5 18/0,5
Bua orueTHOCTH 3auer 3auer 3auer 3auer

BCETO» 144 144 144 144

OO01Iast TPY/I0€MKOCTh Bg;if‘(’; "
AUCIHUIIMHBI 3aq. 4 4 4 4
¢INHUIax




5. Conep:kaHue JTUCUUIJINHBI

5.1. Pa3aesbl AMCHUIIIMHBI U BUABI 3AaHATHH

Taoauna 2
(010 ]0) 390
Ne HaumeHnoBanme pasjaeia Yachr acer Bcero Hacet Yachr
Jadopatop JIEKIIMOHH Bcero
/0 | AMCHMIUIMHBI 10 CEMECTPAM | JIeKIHOHHBIX 4aCcoB aaGopaTopH
o HBbIX BbIX o qacoB
3aHATHH < < bIX 3AHATHHN
3aHATHH 3aHATHH
Moayas 1
OCHOBHBIE IOHATHSI TCOPHHU
1, p 16 18 34 2 2 4
MOJICTTUPOBAHUS
MoayJsb 2
Cucrembl, MNOJACHCTEMBI U
2. >, oA 18 16 34 2 2 4
€€ DJIICMCHTBI
5.2. JlekiMOHHbIE 3aHATHSA
3 cemecTp
Taoauna 3
N HaumeHnoBaHue
[1]
/' pa3aesioB T .
n/n NHCIHILIHH eMaTHKA JEeKIMOHHBIX 3aHATHH
OcHoBHBIC TIOHATHSA | 1. Teopust mo100Ms U MOJICTUPOBAHUS.
TEOpUU 2. MoaenupoBaHue B COBPEMEHHOW HAYKE U
1 MO/ICTTUPOBAHUS MPAKTHUKE HCCIICIOBAaHUM.
' 3. [IepcniekTUBBI pa3BUTUS METOAOB U CPEJICTB
MOJETUPOBAHUSI.
Cucremsl, 1. Crpykrypa, GyHKIIUH, IEPEMEHHbBIC, TTApaMETPhI
MOJACUCTEMBl M €€ | COCTOSIHUS U XapaKTEPUCTUKU OOJIBIIION CUCTEMBI
2JIEMEHTBI 2. Mopenu v uX poJib B U3YUYEHUH MPOIIECCOB
(GYHKITMOHUPOBAHUS CJIOKHBIX CHCTEM
2. 3. Kiaccuduxanus monenei
4. MaremaTHueCcKOe MOJICIUPOBAHNUE CUCTEM
5. AHaauTHYECKHE U UMHUTALIMOHHBIE MOJIEIN
KomOuHupoBaHHbIE (aHATUTUKO-UMUTAIIMOHHBIE)
MOJICIIH.




5.3. JlabopaTopHbIe 3aHATHSA

Taoauna 4
HaumeHoBaHme
pa3aesioB
Ne 1/ AACHUILTUHBI
B HaumeHoBaHue j1a00paTOPHBIX PadoT
OcHOBHbIEC MOHATHUY | A3yueHne mnpocTermmnx onepauruii ¥ IPUEMOB
Teopun pabotsl B cpene makera matlab SIMULINK
1. MOJECIINPOBAHUS .
[TocTpoeHre MaTeMaTUYECKUX MOJICIICH U UX
OIHCaHHe.
Cucremsl, MopenupoBanrue 00bEKTOB PEryJIMPOBAHUS
2. MOJICUCTEMBI M €€
JJIEMEHTBI MOHGHHPOB&HH@ 00BEKTOB pEryjimpoBaHus

5.4. IlpakTuyeckne 3aHATUSA (He IPEeTYCMOTPEHDbI)

6. CamocrosiTeILHASA paﬁoTa CTYACHTOB 110 IMCHMIIJIHHE
CamocrosTenbHas pa60Ta 10 ,Z[aHHOﬁ JAUCHUILINHE IIPCACTABJICHA B BUAC TCM,
K KOTOPBIM CTYACHTBI CAMOCTOMATCIIBHO B HCAYIUTOPHOC BPCM:A ITOATOTABJIMBAIOT

AOKJIaAbl M IPE3CHTALMH, KOTOPBLIC 3allIHUINAIOT IICPCH JICKTOPOM.

Taoauna 5
NeNe T
eMbl 1711 pedepaToB
n/n Aqst pedep
1 CoBpeMeHHbIe TPOrpaMMHbIE TPOAYKTHI 1Jis1 rpaduuecKoro

MOJICTTUPOBAHUS M3 MAIIMHOCTPOCHHSI

[TpuMeHeHrne KOMIIBIOTEPOB IS TPOBEICHUST MHKEHEPHOTO
2 aHalM3a KOHCTPYKIIUU JE€TaIl Ha OCHOBAHUH JJIEKTPOHHON
mozenu (CAE — cuctemnl).

[IpumeHeHrne «peBEpPCUBHOIO MPOEKTUPOBAHUS» IS
CO3/1aHUsl JJIEKTPOHHON MOJIENH U3JIEIHSL.

[Mpumenenne coBpemennbix CAD/CAM — cucrem muist
M3TOTOBJICHHSI MaCTEP-MOJCIICH IS JINThS MAaTEPHUAJIOB.

S CoBpemennbie cuctembl UITY crankamu. TexHuueckue




XapaKTEPUCTHUKH, ONTMCAHNE TEXHUICCKUX BO3MOKHOCTEH.
Cucrembl aBTOMATU3UPOBAHHOW moAroToBku YII miis
6 | dpesepHbix u MHOTOLENEBBIX cTaHKOB ¢ YUIIY (CAM —
cuctembl). CpaBHHUTEIIbHAS XapaKTEPUCTHKA.
7 DnekTpoduznueckue MeTo 16l 00pabOTKH.
DnekTpoduznueckue MeToAbl  00pabOTKH.
9 | Pazpabotka moctnponeccopoB misi CAIT UITY.
10 | CAD/CAM - cucrembi.
11 CAD/CAM - cuctemsl i 00beMHOM 00pabOTKH.
CpaBHHTENbHAS XapaKTEPHUCTHKA.
[Ipumenenue Simulink - cucteM B HHCTPYMEHTAILHOM
MIPOU3BOJICTBE.
13 | [lmdpoBbic TaTUHNKHY.
14 DnekTpodpo3uoHHble ctaHku ¢ UITY nmins oO6paboTku
(hacOHHBIM 3JIEKTPOJIOM. METOBI MTPOTpaMMHUPOBAHMSL.
[IpumeHeHne MEeTOI0B KOMITBIOTEPHOTO MOJICTUPOBAHUS JIJIS
15 | apTomaTuzanuu opOpMIICHUSI TEXHOJIOTHYECKON TOKYMEHTAIU!
(TDM —cucrembi).
CoBpeMeHHbIE BO3MOKHOCTH MTPOTPAMMHOTO TIPOYKTa
KOMIIAC.
CpaBHUTENbHAS XapAKTEPUCTHKA, PEUMYIIECTBA U HEAOCTATKH
17 | cucrem koHCTpyKTOpcKOTo MoaempoBanuss KOMITAC u Solid
Works.
KoMIbroTepHbIe CUCTEMBI MOJICTUPOBAHUS M U3TOTOBJICHUS

oo

12

16

18
00BEMHBIX penbe(OB.
Tab6auma 6

NeNe

w/n TeMbl U151 CAMOCTOSITETLHOTO H3YYeHHUsI

1 KoMnbroTepHbie CHCTEMBI MOJECIMPOBAHUS

2 | Ilpumenenune Simulink

3 | Moctpoenne matr wmoxeneit B Simulink

4 O6mmume ceenenns o6 ucrons3osangnu [1I1 Matlab

Y4eOHO-MeTOANYECKOE 00ecTeYeHHe CaMOCTOATEIbHOM PadoThI
1. 3amsatura O. M. KommeloTepHOE MOIETUPOBAHHUE: yaeOHOE TTOCOOHUE. —
Tomck: U3a-Bo TITY, 2017.
2. Auyppues W., CmupnoB A., CwmupnoBa E.«MATLAB 7.0 B

nognuHHuKe». HoBas Texundueckast kaura, 2015


http://matlab.exponenta.ru/books/annot3.php#matlab7
http://matlab.exponenta.ru/books/annot3.php#matlab7

1. @oHIbI OLICHOYHBIX CPEICTB

3 cemecTp

Bonpocsl k nepBoii py0exHoil aTTecTaAlMu:

MoaenvupoBaHue.

Bunbr MmoaenupoBaHus.

Mopens. CBoiicTBa MoAenein

[IpencraBienune moaenen.

MopenupoBaHue B COBPEMEHHON HAyKe U MPAKTUKE UCCIIEI0BaHUN
Teopust mogo6ust U MOIETUPOBAHUS.

[lepcnekTUBBI pa3BUTHS METOJOB U CPEJICTB MOAECIUPOBAHUS

Tp€6OBaHI/ISI, MpCaABABILICMBIC K MOJCIIAM

© o0 N o Ok~ WD PRE

[IpruMeHenne MOAENMpPOBaHUs B COBDEMEHHON KU3HU

Oopa3zen Oustera k 1-0ii pyOeskHOM aTTECTANIUN.

T'PO3HEHCKHMU F'OCYJIAPCTBEHHbBIN HE®TAHON TEXHUYECKUH YHUBEPCUTET
C_______________________________________________________________________________

BUJIET Ne 1 k 1-oii pyOe:kHOM aTTecTALIUH

Jucnuminna OCHOBLI MOJIEJTUPOBAHNSA CHCTEM H IPOILECCOB

®dakynpTeT nus I'pynma  YUTC  cemectp 4

1. Mogaens. CBolicTBa MoEIIEH

2. Ilpencrasienue mojaesneun

Iloamuce npenoaaBaTeisd




Bonpocsl ko BTOpOii py0e:KHOM aTTecTAlINN:
1. Ctpykrypa, (yHKIMH, TE€peMEHHbIE, TapaMmMeTpbl  COCTOSIHUS |
XapaKTePUCTUKU OOJIBIIION CUCTEMBI
Mogenu ¥ uX posib B U3yUYEHHUH MPOLIECCOB
Mopenu GyHKIMOHUPOBAHUS CIIOKHBIX CUCTEM
Knaccuduxanus monenei
MaremaTniyeckoe MOJEIUPOBAHUE CUCTEM
AHanTUTHYECKHE MOJIEITN
NmurannonHbie Moaenu

KoMOuHupoBaHHbie (aHATUTUKO-UMUTAIIMOHHBIC) MOJIEIIH.

© ©o N o 0~ WD

COBpCMCHHBIG MaTEMATHYCCKUEC MOJCIIN

10.ITpumeneHue MaT MojieTieit Ha MPaKTHUKE

Oopasen OnJiera K 2-0i pyOe:KHOI aTTecCTALMHA.

T'PO3HEHCKUU FOCYJAPCTBEHHBIH HEO@TAHOU TEXHUYECKUNU YHUBEPCUTET
L______________________________________________________________________________

BUJIET Ne 1 x 1-o0ii pyOe:kHoii aTTecTanuu

I[I/ICLII/IHJII/IHa OCHOBBI MOIE€JIMPOBAHHSL _CHCTEM M IPOIIECCOB

®daxyspTeT ns I'pynma ~ YUTC  cemectp 4

1. Omnucanue MaTeMaTHYECKUX MOJENEl

2. CoBpeMeHHbIE MaTEMaTUYECKUE MOJIENN

HO,I[HI/ICB nperoaaBaTeisd

Bonpocsl k 3a4ery:

1. MonenupoBaHue.

2. Buapl MOI€IMpPOBaHUS.

3. Mogenb. CBolicTBa Mojielei

4. IlpencraBiaeHue MOJEEH.



5. MonenupoBaHue B COBPEMEHHON HAYKE U IPAKTUKE UCCIENOBAaHUN
6. Teopus noaoOust U MOJIETUPOBAHUSI.

7. IlepcieKTUBBI Pa3BUTHSI METOJIOB U CPEJICTB MOACIUPOBAHUS

8. TpeboBaHUs, MPEIBABIIEMbIC K MOJCIAM

9. [IpumeHeHne MOICIMPOBAHUS B COBPEMEHHOM JKU3HU

10. Crpykrypa, (QyHKIMH, [E€pEeMEHHbIE, MapaMeTpbl COCTOSHUSA U
XapaKTePUCTHKHU OOJIBIION CUCTEMBI

11.Mopenu 1 uX pojib B U3YUYEHHUH MPOIIECCOB

12.Mogenu (GyHKIIMOHUPOBAHUS CIOKHBIX CHCTEM
13.Knmaccudukanus moaene

14. MaremaTu4eckoe MOJICTUPOBAHUE CUCTEM

15. AHaIIUTHYECKHE MOJIETU

16.IMuTaninoOHHbBIE MOJIEIN

17.KoMOuHMpOoBaHHbIE (AHATUTUKO-UMUTALMOHHBIE) MOJIEIIH.
18.CoBpeMeHHbIE MaTEMaTHYECKUE MOJICTTH

19.ITpumeHeHue MaT MojieTiel Ha MPaKTHUKE

O0pasen OuJtera Kk 3a4ery.

T'PO3HEHCKHH I'OCYJIAPCTBEHHbBIN HE®TAHON TEXHUYECKUH YHUBEPCUTET
C_______________________________________________________________________________

BUJIET Ne 1 k 3auery

Hucuunimza OCHOBBI MO/IeJIMPOBAHUSA _CUCTEM W IIPOLIECCOB

®DaKyJIbTET ns I'pymma  YUTC  cemectp 4

1. M3yueHne MaTeMaTH4ECKON MOACIIH

2. CoBpeMeHHbIE MAaTEMaTUYECKHE MOJICIIH

YTBEPXJIAIO:

« » 20 1. 3aB. Kadenpoii
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Texkymuii KOHTPOJIb
[Ipumep BbINOTHEHUS J1aOOPATOPHOU PaObOTHI
HUcxonnble nanHbie
Jlnst MOAenupoOBaHUsI HCIMOJBb3YIOTCA HCXOJHBIC W JaHHBbIE W PE3YJIbTaThl
pacuera JJIsi CHUCTEMBI YIIPABICHUSA DSJIEKTPOINPUBOJOM U3 HU3YUYECHHOM paHee
pakTHYeCKONH paboTel «Pacder cHCTEMBI YHOpaBICHUS DJICKTPOIPHUBOJIOM C

IMNOAYMHCHHBIM PETYJIUPOBAHHUEM KOOPAUHAT.

Penienue
1. Mopgenps nBurartens mpeAcTaBlieHAa HA PUC.7, a OKHO HACTPOWKHA MOMEHTA

CONPOTHUBJIEHUS HA puC.8.

Timer a

q 1 | |
220 . >
0.019=+1.8 0.05=
Constant Transfer Fin Gain Transfer Fen Scope
-
1128 Eo—
izain

Puc.7. Monens ngBurartess

11



Block Parameters: Timer X

Tirmer [maszk] [link]

Generates a zighal changing at zpecified times.

If & zignal walue is not specified at time zero, the output iz kept at 0 until
the first specified transition time.

Farameters
Time [=]:

Armplitude:
010 23.5]

] | Cancel Help

Puc.8. OkHo HacTpoiiku 010Ka, peajin3yIoLEro MOMEHT CONIPOTHUBIICHUS

I'paduku u3MeHeHUs: yriioBOM CKOPOCTH M TOKa SIKOPS MpPEACTaBICHbI Ha
puc.9,10. Ha Bpemennom untepBaie [0,1] ¢, korja MOMEHT CONPOTUBJICHUS PaBEH
0, 4TO COOTBETCTBYET PEKMMY XOJOCTOIO XOJa, yrioBas CKOPOCTh paBHa 196 ¢, a
ToK akops — OA. Ilocme MoMeHTa BpeMEHM 2 C, KOrJa MOMEHT COIPOTHBIICHUS
paBeH My, 4TO COOTBETCTBYET HOMHUHAJIIBHOMY PEKUMY pabOThlI, YII0Basi CKOPOCTh

pasnHa 162 ¢, a Tok sxopst — 21A. CKOpPOCTh XOIOCTOrO XOJa PACUYETHBIM ITyTEM

COBITIAJA€CT:
U
w, =, —H:162A=1956C-1
U, -1,R, 220-21-18 :
200 100
150t £
- : . : : B0t
i) - ......... e e
: - : : : 40
sall........ ......... ......... T ......... 4o
|:| 1 1 | | i I:I
0 0.5 1 145 2 2h : ;
_2|:| 1 1 1 1 i
0

Puc.9. I'padmku n3MEHEHUS YTIOBOM CKOPOCTH U TOKA SIKOPS JJIST MOJICITH IBUTATEIIS

12



195
150
185
180
175
170
1E5
160

Puc.10. I'paduxu u3MeHeHHs yII0BO CKOPOCTH U TOKA SIKOPS ISl MOJIEIH JIBUTaTels
(yBEIMUYEHO)

Bpemsa nepexomHoro mporecca sl yriioBoil ckopocth t,=0,2 ¢, a s ToKa
axops Takxke 11=0,2 c.
2. PaccuntaeM KoppekTupyromue KodOPUImueHThI:

U, =1,,k, =21.048=10,08

3r

U3C = - kOC =162 0,062:10,04

Mogens nBuratenss W 3JEKTPONPUBOJA C JIByMS OOpaTHBIMU CBSI3IMHU
npeAcTaBieHa Ha puc.ll, a rpadukm HM3MEHEHUS CKOPOCTH M TOKa SKOpsS Ha
puc.12,13. Uunekcom 1 o6o3HaueHbl TpauKu MOJEIU JBHUTATeNs, 2 — MOJICIH

AIIEKTPOTIPUBOJIA.
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Puc.11. Mogenp nBuratess u 3JIEKTPONIPUBOAA C IBYMS OOPAaTHBIMU CBSI3IMHU
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Puc.12. I'paduku u3mMeHeHUs yIIIOBOM CKOPOCTH M TOKA SKOPS ABUTATEIISI M AJICKTPOIPHUBOIA
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Puc.13. I'paduku n3MeHeHHs yTI0BOH CKOPOCTH M TOKA SIKOPSI IBUTATEIIS U SJICKTPOIPUBOIA
(yBesnMu€eHO)

JInst  yriioBOM CKOPOCTH TIOSBIIIACH CTaTHYECKas oOmuOKa, KoTopas Jyis
HOMHUHAJILHOTO PEeKUMa paBHa:

Aw, =0, —w®,, =162-144=181

J1yst TOKa SIKOpSI CTaTUYECKOM OMIMOKK HE HaOJIr01aeTCsl.

[Ipoananu3upyeM TUHAMUYECKHE TOKa3aTeau. Bpems mepexoHoro mpolecca
JUTSI TOKQ U CKOPOCTH MPU OPTraHU3aIii 0OOpaTHBIX CBA3EH HECKOJIBKO YMEHbBIIUIIOCH
u npubnau3utensHo pasHo 0,1c.

3. PaccmoTpuM Mojenb, B KOTOpPOW JBYM MpEALIESCTBYIOIIMM J100aBiieHa
MOJIENIb AJIEKTPONPHUBOJA C PEryJsITOpOM TOKa (Ha pHUC. HE TMPEACTaBJICHA,
pa3pabaTbIBaeTCsl CAaMOCTOSTENBHO). ['padviky U3MEHEHUsI CKOPOCTH U TOKa B 3TOM
ciydae mpejcraBiieHsl Ha puc.14, 15. O6o3HaueHns UHACKCOB: 1 — aBUTaTeNh, 2 —

AIIEKTPOIPUBO/, 3 — ANEKTPOIPHUBOJ] C PETYIISATOPOM TOKA.
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Puc.14. I'paduku n3MeHeHHs! yTI0BOM CKOPOCTH U TOKA SIKOPS IBUTATEIS, JIEKTPOIPUBOIA
C OOpaTHBIMHU CBSI3SMHU U 3JIEKTPOIIPUBO/JIA C PETYIATOPOM TOKA
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Puc.15. I'paduku n3MeHeHus yriIoBOil CKOPOCTU U TOKA SAKOPS ABUTATENs, HIEKTPOIPUBOAA
C 0OpaTHBIMU CBSI3IMU U 3JIEKTPOIIPUBO/JIA C PETYISATOPOM TOKA (YBEIHUEHO)

N3meHeHnss B pe3ysibTaTe MPUCYTCTBHUS PETyJNSATOpa TOKA COTJIACHO puc.lS
cleayrouue:

- U1 YIJIOBOM CKOPOCTH MOSIBUJIACH JIOMOJIHUTEIbHASA CTaTHYeCcKasl OlInOKa,
yMEHBLIAIONIAs 3HAYEHHE MOCIeqHel Ha 4¢;

- JUIS TOKa SKOpS TOJy4dyuiau Oosiee TIJAJKUN MEepexXOoAHbIM Tmpoliecc,
HCKJTIOYAIOIIUM Majible KojieOaHus, KoTopble cocTaBiisuii £0,5 A.

4. PaccMOTpUM MOJENb, B KOTOPOM TpeM MPEIIIECTBYIONUM J00aBiIeHa
MOJIEJIb JIEKTpONpHUBOAa ¢ perynaropoM Toka B Buae II- u IIH-perynaropos (Ha
pHUC. HE TpelCTaBlieHa, pa3pabaThiBaeTCs camMoCTOATeNbHO). ['paduku n3meHeHus

CKOPOCTH M TOKa B 3TOM Ciyyae MpejcTaBieHbl Ha puc.16, 17. Ob6o3HaueHus

15



WHJIEKCOB: | — ABUrarteinsb, 2 — 3JIEKTPONPUBOJ, 3 — 3JIEKTPONPUBOJL C PETYIATOPOM
ToKa, 4 — ¢ [I-perynaropom ckopoctu, 5 — ¢ I[TN-peryasiTopoM CKOpoCTH.
HaubGonbiass 0COOEHHOCTh TMEPEXOAHBIX IMPOLIECCOB NPH  YyCTAHOBKE
PETyISTOPOB CKOPOCTH OTMEYaeTcsl Ha Tpaduke U3MEHEHHUs YIJIOBOW CKopocTH. B
ATOM CJIy4ae BO BCE€ BPEMEHHOM JHana3oHE yTioBas CKOPOCTh MPHUOJIMKAETCS K
3aJJaHHOW, KOTOpas IO HWCXOJHBIM JIAaHHBIM MPUHUMAJIACH PABHOM CKOPOCTH
HOMHHAJILHOTO pekuMa. JIJis HacTpoiku Ha TexHuueckuit ontumyM (I1-perynsrop)
PAcX0XkJEHUE C HOMMHAIBHON CKOPOCTBHIO JBHMIaTels 3 ¢, a JUIi CHMMETPUYHOIO
ontumyma (IIU-perymsarop) — 0,8 ¢!, OmmOka mepBast cBA3aHA CO CTATUYECKHM
pEryJIMpOBaHUEM, H3HAYaJbHO 3aJI0KEHHBIM B peE3yJbTaT€ HACTPOMKHA Ha
TEXHUYECKUN ONTHUMYyM, a OIIMOKa BTOpas — 3a CUET OKPYIJEHUU B pe3ysbTare

pacyeToB.
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140
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I'paduku U3MeHEeHUs yIrioBOM CKOPOCTH U TOKA SIKOPS ISl BCEX MOeTe
(yBEnu4eHo)

CylecTBEHHBIM CTAaHOBUTHCSI TEPEPErYJMPOBAHUE [JII BCEX IMApaMETPOB,
0COOCHHO B 30HE ITyCKa 3JIEKTPOIPHBOJa (Ha4YaJIbHBIM BpeMeHHOW uHTepBai). Ho
OBICTPOACHCTBHE CHUCTEMbl 3HAYUTEIBHO YJydlnaeTcs. Bpemsi mepexoaHoro
mpoliecca yMEHbIIaeTCsl MpUOIU3UTETHHO B JIBa pasa.

Bapuantsl

Tadamua 7

16



Nesap | Tos, MUH | Tin, MUH K, Negap | Tos, MUH | Tin, MUH K,
1 11 0.2 1 20 9 0.2 10
2 12 0.3 1 21 8 0.2 10
3 13 0.1 1 22 7 0.2 10
4 14 0.2 1 23 6 0.1 10
5 15 0.3 1 24 5 0.1 10
6 16 0.2 1 25 11 0.2 10
7 17 0.1 1 26 12 0.3 10
8 18 0.1 1 27 13 0.4 10
9 20 0.2 1 28 14 0.5 10
10 25 0.3 1 29 15 0.6 10
11 28 0.4 1 30 16 0.7 10
12 29 0.5 1 31 17 0.8 10
13 30 0.1 1 32 18 0.9 10
14 36 0.2 1 33 19 0.2 10
15 38 0.3 1 34 20 0.3 10
16 32 0.4 1 35 22 0.4 10
17 40 0.5 1 36 25 0.5 10
18 9 0.1 1 37 28 0.1 10
19 8 0.2 1 38 30 0.2 10
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Kpurepuu oneHKH 3HAHMH CTYACHTA HA JK3aMeHe

OneHka  «OTJIMYHO»  BBICTABISCTCSI  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHME,
CUCTEMATU3UPOBaHHbIEC, TIJIyOOKHE 3HaHMS Y4YeOHOM IpOrpaMMbl JUCHUIUIMHBI M yMEHHE
YBEPEHHO MPHUMEHATh HX Ha IMpaKTHUKE IPU pPELICHUM KOHKPETHBIX 3a/ad, BBIIOJHEHUU
71a00paTOPHBIX padoT.

OuneHka «X0pomio» - BBICTaBISIETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET Marepual,
rpaMOTHO M IO CYIIECTBY H3JaraeT €ro, yMeeT NPUMEHSTh IOJy4YCHHbIE 3HAHUSA Ha
IPaKTUKE, HO JOIYCKAeT B OTBETE WM B PEIICHUM 3a/1a4 HEKOTOPbIE HETOYHOCTHU, KOTOPHIE
MOXET YCTPAHUTh C MOMOIIBIO JIOMOJHUTENBHBIX BOIIPOCOB MPENoaBaTess.

Onenka  «yJAOBJIETBOPHUTEJBHO» -  BBICTABISAETCS  CTYAEHTY,  IIOKa3aBLIEMY
(dparMeHTapHbIi, pa3po3HEHHBIA XapakTep 3HAHHUM, HEJOCTATOUYHO IMpaBUWIbHBIE (DOPMYIUPOBKU
0a30BBIX MOHATHUI, HapYLICHUs JIOTHYECKON MOCIE0BATEIIbHOCTH B U3JIOKEHUU IPOIPAMMHOIO
MmaTtepuaia, HO TIpM 3TOM OH BIAJe€T OCHOBHBIMU pa3/ielaMud y4eOHOM Mporpammsl,
HEOOXOAMMBIMHU JUIsI JAJIbHENIIEr0 00y4eHus

Onenka «HeyI0BJIeTBOPHUTEJbHO» - BBICTABIISIETCSl CTYAEHTY, KOTOpbIM HE 3HAeT
O6oNblIEH YACTH OCHOBHOTO COJEPKAHUS yueOHON NporpaMMbl AUCUUIUINHBL, T0ITYCKAeT
rpyObie omuOKM B (QOPMYJIHMPOBKAX OCHOBHBIX TMOHATUH JUCHHUIUIMHBI W HE YMeEeT

HCIIOJIb30BATh MOJTYYCHHBIC 3HAHUA IPHU PCUHICHUU TUIIOBBIX NPAKTHUYCCKUX 3aaYy.

8. YueOHo-MeTO1UYecKOe U HHPOPMAIIMOHHOE O0ecieYeHue
JUCHHUITIIINHBI

OcHoBHAasl U JONOJTHUTENbHAS JIUTEpaTypa:

1. Adponun B.B., ®enocun C.A MonenupoBanue cuctem (kHura) Uurepuer-
VYuuepcurer Unpopmanmonnsix Texnonoruit (MHTYUT) 2016r— 3bC
«IPRbooks».

2. Yepnsiea C.H., Jlenucenko B.B. MmuTtannonHoe MoieTupoBaHre CUCTEM.
VYyebHnoe nocodue (kuura) Boponexckuii rocy1apcTBEHHBIN YHUBEPCUTET
uHxkeHepHbIX TexHonoruit 2016r— 9bC «IPRbooksy.

3. 3apukoBckas H.B. Marematudyeckoe MOJeIMpOBaHUE CUCTEM. YueOHOe
nocobue (kuura) TOMCKUN TOCYJIapCTBEHHBINM YHHUBEPCUTET CHCTEM YIPABICHUS U
paanosnextporuku 2014r— DbC «IPRbooksy.

JlonoJIHUTe IbHAA JIUTEpPaTypa
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1. I'myxoB 1.0., [leryxoB 11.B MoaenupoBanue cCuctem ynpaBJICHUS.
[TpakTuky™m (kaura) [IoBoKCKUI TOCYIapCTBEHHBIN TEXHOJOTHUECKUN
yauBepcuteT 2015r— 3BC «IPRbooks»

2. BacunbeB A.H., Matlab. Camoyunrens. [Tpaktnyaeckuii moaxos (KHUTA)

Hayxka u Texnuka. 2015r— DbC «IPRbooks»

9. MarepuajbHO-TEXHUYECKOE o0ecredeHue U CHUNIMHbI

I[I/ICI_[I/IHJ'II/IHa oOecmeueHa KOMIIBIOTCPHBIM KJIACCOM.

Hcnonszyercs nmporpammuoe obecrieuenne [111 Matlab
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