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JIABOPATOPHAS PABOTA Ne 2.
MOJIETHPOBAHHE CTATHYECKHNX H YACTOTHBIX
XAPAKTEPHCTHK JIHHEITHBIX 3BEHBEB

Llet, paGoTLI: OCBOTE, METOZMKY MOZCTHPOBANNA CTATHYECKIX
H HACTOTHBIX XaPAKTEPHCTIK THHEHHbIX 3BHLCE.

Sananme:

1. Co3aTs KOMITBIOTEPHYIO MOJEIb HCCEAYEMOrO 38eha B Simulink
U5 OJTyHEHNs CTATHYECKOI XaPAKTEPHCTHKH.

2. TlocTponTs rpadiik CraTiseckoli XapaKTePHCTIKIH, MOTYHERHOM
IyTen MoAe MpOBaHI1s.

3. Co3aaTh KOMITBIOTEPHYIO MOAEIS HCCTIEAYeMOro 3aeia b Simulink
1%l 0Ty HEHHs YACTOTHBIX XAPAKTEPHCTHK.

4. Tocrponts rpadukin AUX, GUX i AQUX, nonysenibix myres
MOZEHpOBaIIS.

5. CilenaTh BIBOZbI O COOTBETCTRHN MONYMCHHBIX XAPAKTEPUCTIK
IKCIIEPHMEHTATBHEIM.

Annapatypa, ncnoassyemas B 1abopatopoii padote

B antoii 1aG0paTopHOii PaGoTe /Ut KOMITBIOTEPHOIO MOAEIHPOBA-
HHA 3ATAHHOI HTICKTPHUCCKOT CXCMbI HCTIOML3YCTCA CHCTEMA KOMITHIO-
Teproro mozenmposarns (CKM) MATLAB 1 sxozsumii B ee cocras
naxer mozemposanns Simulink.

1. Jlas sanyexa Simulink neoGxomnmo ciavana sanycrits MATLAB
3 tasworo wemio Windows Myck — Bce nporpammel — Matlab6.5
GO MyTeM ABOMHOTO WETHKA MBILIIO HA COOTBETCTBYIONICH HKOHKE Ha.
padouen crone. Ocnosroe okio MATLAB niokasatio na puc. 16.

Jaunoe okuo conepsut Tpu nonokna: Command Window — okuo
s BBOza (opmyn u komanx; Command History — okuo, otoGpa-
JKalollee panee BBE/ICHHBIE KOManbl; okio Workspase — otoGpaskaer
pabouee MPOCTPAHCTBO, T. €. HCHOTb3yeMble B PAGOTE MepeMEHHBIE,
KOHCTANTEL, MACCHBBI H IPYTHE OGBEKTLI, & TAKAKE HX PA3MEpbI B baifrax.
B nauaste pacoTs! Boe TPH MOZIOKHA MyCTHL

2. 3anyctus naxer Simulink w3 MATLAB oftm 113 ByX Crioco6o:

— B okne BBoza koman Command Window s crpoke BBoza (cnipa-
Ba o 3naka >>) naGpats SIMUlink i Haskats Knasuy BBOTA;
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Puc. 16. Bix 0cHOBHOTO OKHa CHETEMs! KOMISIOTEpHOTO MozenpoBasins MATLAB.

— na manenn mncrpymentos MATLAB niesoif knapimei b na-

xas omey |

B pesynsrare Gyner orkpeiro Simulink Library Brouser — oo mi-
TerpHpoBaIHOro 0603peBaTens (Gpay3epa) GHOTHOTEKH CTANAAPTHBIX
6nokos Simulink (nokasato Ha prc. 17). B 1aHHOM OKHE COAEPKHTCH
JIePEBO KOMIOHEHTOB Gnbnmorexn Grokos Simulink. bubnuoreka G1okos
BIUTIOUAET CIIEYIOUIME OCHOBHBIE PA3ELL

— Continuous — mueiiHbie HenpepIBHbie 670KM;
ntinuities — HemHeiinbie GIOKI
rete — UCKpeTHbie G0k,

— Math operations — 6710kH MaTeMaTHUECKHX OMepaLHi;

— Signal routing — 6710KH TPEOBPA3OBAIHA CHIHATIOB;

— Sinks — perncTpupyoHe 610K (MPHEMHNKH CHIHAIOB);

— Sources — HCTOYHHKH CHTHATIOB..

U1t MOCMOTPA TOFO i HHOTO PAAeNa GHGHOTERH 0CTATONHO Bii-
JeAUTH €ro ML — B npasoii waci oxna Simulink Library Brouser
"HOABHTCA HABOP MHKTOrPAMM GOKOB AKTHBHOTO Pa3ienia GHOTHOTEKH

3. JIns cosnanms HOBOI MOAEH HEOBXOMUMO B MeHIO OkHa Simu-
link Library Brouser ssimonuuts komanny File — New — Model,
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WM HAKATH HA KNABHATYpE KoMOHHaWmO knauu CHr+N, wam nesoii
KIaBuMIIEH MbIM HA namenu MHCTpymentoB okna Simulink Library

Brouser naxarh KHONKY 5] . B pesyabTate Ha 9KpaHe NOSBATCA HOBOE
WHCTOC OKHO PEAAKTHPOBAHMSA TPadHICCKOfi MOACH MOACTHPYEMOFi
CHCTeMBbI 1M YCTpOFiCTBa.

Bua 1aHHOro OKHa, HMEIOIIEro 10 ymordanmio nms untitied, Tacke
noxasan 1a puc. 17

Puc. 17. Okno Gpaysepa GuGmorek Simulink

Tlopsiox BLImoNenIS PaGoThI

L. TlocTpoenie KOMILIOTEPHOI MOZEH 3ATANMOi CXeMbI
& Simulink

anycTuT, cHcTeMy KkoMmbIOTepiOro Moacauposanus (CKM)
MATLAB 1t Brozsuutii B ee COCTaB makeT MoAenuposas Simulink.
OTKpHITS OKHO CO3AAHMS HOBOI MOZEH. B STOM OKHE CO3AATH rpadu-
HECKYIO MOAETS 3AIAMHOI DIEKTPHYECKOH LeMH, KK OMHCAHO HILKE.
TpuGsiensisiii B co3tasaeyoii rpadirieckoii Moe moKa3an
na pic. 18
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Puc. I8, Tpadiicckas Mofenh 3a1aHHOH eKTpHsecKoli uenn

1. Conporusienne Ry. B oxue Simulink Library Brouser s 6u6-
moreke SimPowerSystems ua snanke Elements waiiti Gnok Se-
ries RLC Branch, sbuzenns ero eBoii kiasuueii Mbimm 1, He OTIyc-
Kas ce, NCPCTAUNTH JQHHbI KOMIOHGHT B OKHO PCAAKTHPOBAHHA
mozer untitled. JTanmbiii 610k npeACTABASET COBOI MOCTEIOBATENBHO
COGIMHEHNE AKTUBHOTO CONPOTHRICHNA R, HHAYKTHBHOCTH L 1t eMKoCTH
C, oHaKo, 37128 COOTBETCTBYIONIHE NAPAMETPb! 610KA, MOYKHO MOJEIH-
POBATH Kb 3 ITHX TPEX MEMEHTOB B OTAEMbHOCTH. Heodxommo
3a1aT, MapameTpyt 670ka. JUIA STOTO J1eBOi KIABMUICH MBI CTICAYeT
BRI menKiyT, 10 Hemy. B nossusmemcs oxke Block Parameters:
Series RLC Branch mysHo BBeCTH CIIEyIOIINE 3HAYCHNS 1APAMETPOB:
o napaverpa Resistance R (Ohms) — suasenite conporusenms Ri;
s napamerpa Inductance L (H) — nysesoe 3Hauenne HHayKTHBHOCTH
0; s napamerpa Capacitance C (F) — 3uauenne s/eKTpuieckoii emko-
cmn inf, pasoe Geckoneunoctn. Hamaruem kuonok Apply n OK saxpe-
IUTH BBCACHHBIC MApaMETph 6:10Ka. B pesyrbTaTe 3Hau0K 070Ka H3Me-
HHTCS 1l IPHMET BUJ, COOTBETCTBYIOUUL TOMBKO OHOMY AKTHBHOMY
conpotuBenio. Hassamme 6:10ka M0 yMOTYAHHIO ABTOMATHYECKH 3a-
nano kak Series RLC Branch u otoGpaskaercs nox num. [l 3ananns
HA3BaNNSA G0KA CICAYCT WIEIKHYTH JICBOF KAABNILCH MBI 10 HAZTHCH
Series RLC Branch, soiitn B CTpPOKy peaakTHpOBAHHS HAIIHCH
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u 3amennth naanucs Series RLC Branch ua R1; Beixox u3 ctpokn
PEAAKTHPOBAHIS HAAMHCH OCYLIECTBISETCS WEMKOM JIEBOii KIaBHILI
b 1A CBOGOHOM HpOCTpanCTRe okia untitied.

2. Kongencarop Ci. JUisi MOAETHPOBAHHS KOHCHCATOPA TAKKE HC-
noms3yercs 6ok Series RLC Branch. Kak u B npeasinymen ciyuae,
HEOOXO/IMMO BBIACIHTH €r0 JICBO KiaBuuieii Mbimm B okHe Simu-
link Library Brouser B 6u6inorexe Sim Power Systems na skiaaxe
Elements u neperammTs Aanubiii 610K B OKHO PEAAKTHPOBAHUS MOJE-
s untitied. Jins sananns napamerpos Gioka 1€BOil KIaBuIIEii MBI
BHIMOTHHTE B0iiHOl METOK MO HeMy 1 B nosBuBmIeMes okie Block
Parameters: Series RLC Branch samats crenyiomme 3uauenus na-
pametpos: s napametpa Resistance R (Ohms) — nyznesoe 3suaucume
conporusnenns 0; a1s napametpa Inductance L (H) — nynesoe 3naue-
nue nuaykrusHoctn 0; ans napaverpa Capacitance C (F) — suauenne
7ICKTPUNECKOIi CMKOCTH, COOTBETCTBYIOUIEE SHAueHHIO evKocTi Cy
1a naGopatoprom cremte. Haariem knoniox Apply 1 OK saxpermrms
BBCICHHLIC NIAPAMETPH 610Ka. B PesyILTaTe 3HauoK G10Ka H3MCHHTCS
H PUMET BILL, COOTBCTCTBYIONIHIE TOALKO OAHOMY KoHAcHCATOPY. JUis
3a1anNs HA3BANIS G/I0KA LIEKHY T J1€BOH KIABHILEH MBI 110 HAAMH-
cn Series RLC Branch, soiiti B cTpoky perakTipoBasusi HaamucH
1 samenus naamics Series RLC Branch na C1; u1s Bbixosa i3 crpoki
PENIAKTHPOBAHNA HAATHCH WEAKHYTH JICBOH KIABMIICH MbILIN Ha CBO-
Goaom npocTparicTse okna untitled. anee, 411 noBopoTa 3HAUKA KOH-
JIeHCATOpA, TOBb! OH PACTIONATANCA BEPTHKATHHO, HEOBXOMO HENKIYTh
110 HeMy OAWH Pa3 NpABOii KNABNIICHE ML H B TIOABHBLICNCA BCTLTbI-
BalomeM Memio BLGpaTh crauana nynkt Format — Rotate block,
a 3atem Touno Taxse — nynkr Format — Flip block.

3. Conporusenus R, Rs n eMkocTh C; 307aTh aHATOTHYHO.

4. Jinn coenumenns Gnoxos R1, C1 u R2 ucnomsyercs 6rox T
connector, pacnonoxkennsii Ha Briagke Connectors B Gubanorexe
SimPower-Systems B oxne Simulink Library Brouser. Cnenyer ne-
PETAIITS €ro JIeBoii KNABHIEH ML B OKHO PEAAKTHPOBANHS MOACH
untitled, wenkuyT 1O HEeMy NPaBOil KIABMIIEH MBIK W BO BCIUIbI-
Balomem MeHio BLGpaTs mymkT Format — Show name, s pesyastate
HaJ 3HAYKOM JIEMEHTA NIOABHTCS €ro Ha3Banue T connector, saantoe
asromariueckn. Wsmennts nassanne Groka ¢ T connector na Yaen 1
Jlance somonnuT, coemmmenne HnevenTos. [l0ABECTH KypCop Mt
Kk BLIXOTy Gnoka R1 M, HAKAB NEBYI0 KIABUITY MBI, COSTMHHUTS
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Bbix07 R ¢ nemum Bx0z1oM 670ka Y3en 1. Aasormumsiv o6pasom co-
€AMHNTS BBIXOZ GnoKa C1 C HIKHMM BX0Z0M 610Ka Y3€N 1, a BX0x
Yaen 1-c sxozom Groxa R2.

5. Coennmenne Groxos R2, C2 1 R3 BImommiTs Taki e 06pason,
¢ Hcnons3oBankem eme oHoro Gioka T connector, kotopomy mpu-
CBOMTS HazBanue Y3en 2.

6. Buixon 610ka R3 coemmmms co sxozom 61oka C1. Ha nomyums-
wWeHiCA COCTMMATEALHOT AMHMN WEAKHYTH MPABOF KIABMIICH MBiLIH,
BO BeIUIBIBalOmEM OKkHe BuiOpars nynkt Signal Properties u s nos-
BuBIIEMCS OkHE B mone Signal Name B kauecTBe HA3BAHMSA CHIHANA
BBecTH 0 (3Ta AHHS — HY1EBAR — COOTBETCTBYET HYICBOMY MOTHIMA-
11y). Tlocnte 5TOr0 N1eBoii KAaBMIIEH MBI COCAMMUTS BXOZ 610Kka C2
¢ Hynesoii minneii. lanee na sknaaxe Connectors s Gnmmorexe Sim-
PowerSystems s okue Simulink Library Brouser smiGpars Giok
Ground (input) i nepeTamyTh €ro B OKHO PEIAKTHPOBAHHS MOZIEIH
untitied. OroGpasuTs Ha3sanie 6710Ka, WEIKHYB 10 HeMy NPaBoii K1a-
BHmeii Mp 1 BHIGPas mynkT Format — Show name scnnisarolero
MeHI0, 1 u3MennTs Hassanne ¢ Ground (input) na 0. Tocze sToro Bxox
610ka 0 71eBOfi KIABHLICH MBI COCMHHTS C HYICBO/ THHMCI

7. Boawtmerp. Ha sknanke Measurements s Gubmuotexe Sim-
Power-Systems B okue Simulink Library Brouser swipars 610k
Voltage-Measurement (6:10k u3mepenns HaNPSKEHNs) U NEPETALLATE
ero B okHo Untitled. HauanbHoe HasBamme 37eMEHTA H3MEHHTH Ha
BonbTmeTp U2. Bxoa «+» BOALTMETPA COCAMHHTE C JIMHMEH MEKITY
Gnokamu Y3en 2 u R3, a Bxoa «—» ¢ Hy/IeBOii minueii.

8. Ocunnorpac. Ha sicrae Sinks s Gubmotexe Simulink s oxie
Simulink Library Brouser seibpars G0k SCOpe 1 mepetammts ero
B okuo untitled. Hassanue Gnoka Scope samennts na Ocuunnorpad.
Buixox Groka BonsTMeTp U2 coeanmuts co Bxoziom 610ka OCLMANO-
rpach. JIBoiinbiv WEMKOM RO/ KIABHUIN MbILIN HA 3HAUKE GAOKA
Ocumnnorpad orkpuits okio Ocuunnorpad, Mozenpyomee JKpan
peansioro ocworpada (pic. 19).

9. Herounnk nocrosmmoro manpsxenusi. Ha snanxe Electrical
Sources B 6ubmmotexe SimPowerSystems s oxne Simulink Library
Brouser sriGpars 610k DC Voltage Source (ictounmk noctosHuoro
HANDAKEHIA) 1 TIEPETAUMTS €ro B okHo Untitled. Hassame 61oka DC
Voltage Source usmennts na U1. Bxoa 61oxka U1 coemmunts ¢ nyse-
BOIi M.
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Puc. 19, Tlonysente cratiseckoli XapaxTepHCTHH 38eHa

10. Botcmouare:s. U5 3aMbIKANHS 21eKTPHYECKOi T HCTIOTh-
3yem Griok Breaker (sikmouatens) na sianxe Elements s Gnbnorexe
Sim-PowerSystems B oxue Simulink Library Brouser. Jlanusiii
CMEHT MOZCTHPYET YCTPOHCTBO BKJIONCHHS 1 BHICTIOCHIA TOKA.
Brixmouarens Breaker moskeT ynpasnsThcs BHEWIHHM YIPaBIsONIAM
CHIHATIOM, TIOABACMBIM HA YNPABASIONIHIT BXOJ «C». 3aMBIKAHHE BXOT-
HOTO M BBIXOJIHOTO KOHTAKTOB BhIKmOuatess «1» u «2» Bemonmsercs
TPH 10714 HA BXOJL «C» SMHMYHOrO CHTHANA, @ PA3MBIKAHHE — TIPH 10~
7@ue HyNIeBOro curHana. YCTPOHCTBO HMEET BCTPOGHHYIO HCKPOTACAIILYIO
RC-L1CMb, BIIOUCHHYIO NAPALICILHO KOHTAKTAM BLIKTIOUATENS

11. Meperaunts 6ok Breaker s okuo untitled i n3menuts nassanue
¢ Breaker na Bbikniodatenb. JIBoiiHbIM METMKOM €BOi KITABHIIH MBILIN
Ha 3HAUKe 60K OTKPBITE OKHO 3AAHIS €10 aPAMETPOB 1 /LISl TIApaMeT-
pa Snubber resistance Rom (Ohms) (conpornsacune BhKmOUaTeNs
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B PA3OMKHYTOM COCTOsHIN) BMmecTo 3nauenns 10° ssectn inf (Gecko-
HewHOCTS), Mocre Hero Haars kuonku Apply n OK. Bxoamoii konTakt
BHIKTIOUATENR «|» COSMMHHUTE ¢ BLIXOZOM HCTOuHMKA Hanpskerms UT,
2 BLIXOAHOH KOHTAKT «2» — CO BX00M 610Ka pesnctopa R1

12. Crynemuatoe Bxommoe Bo3zeiicTsme. /I3 3aMLIKAHHS Bbi-
KaouaTeas ucnonssyercs oaox Step na sknaaxe Sources B Gubmio-
Texe Simulink. Jlaunbiii 610K MOJEIHPYET CTYNEHYATOE M3MEHCHHE
curnana. Tleperaums, ero fesoii knasnmeii Mbum B oo untitied
M COEZMHNUTS ¢ YNPABISIOUIM BXOJOM «C» BHKMOUATENs. Bomomnts
JBOIHOI LEOK NCBO KIaBMIIM MbiLH Ha G10Ke STEp 1t OTKPHITL OKHO
3Q1aHHA €rO NAPAMETPOB. B COOTBETCTBHI C 3AJAHHBIMH 10 YMOTHANHIO
3HAUECHUAMH TIAPAMETPOB, CHIHA HA BHIXOE G/IOKA Gy/IeT H3MEHSTHOS
ot navamsoro suauenns (Initial value) 0 o xoneuroro snauerms (Fi-
nal value) 1 B moment Bpemenn (Step time) 1 ¢ or nauana npouecca
MozenpoBarms. OCTaBHTS Bee MapaveTpii 610ka Step 6e3 uamenenms
 naxats kiomky OK.

13. CoXpauHTE CO3AaHHYI0 MOAEIIS, BLIOPAB B MEHIO OKHA PEAAKTH-
posarms mozenn untitled nynkr File — Save as... Bua okma ¢ cos-
aHHOI MOAEIBIO HMEKTPHUCCKOl LM 1 OKHa ocuLIorpada nokasan
na prc. 19

I1L Toaysiente cTaTiieckoii XapakTepHCTHKI IneHa

1. BomoamnTs Mozenupoanye cxemsl. JIis 9TOro cHavana 3anato
3HaUEHHE MOCTORHHOTO HAnpsKennus Uy, NOABAEMOTO HA BXOT LETTH.
JTBOMHEIM ETKOM JIEBOfi KHOTKH MBILIH HA G710KE HCTOUHHK HATPS-
xemnn U1 OTKpBITE OKHO 3a7aHHS €FO MAPAMETPOB H B NONIC 1A Napa-
merpa Amplitude (V) — Hanpsikenie HCTOUHMKA B BOTBTAX — BBECTH
swauerme 2. [loxrepTs BBOA HaaTiem kiiorok Apply 1 OK.

2. B MeHio OKHA PeAAKTHPOBANNS MOJENH BHOPaTh myHKkT Simula-
tion — Simulation parameters, 5 MOTBMBIICMCH OKIE 3a7ANHS NAPAMET-
poB Mozenmposanns Ha Bkiaake Solver s none Stop time (spems
OKOHUAHHS MOJICTHPOBAHI, BBOJIMTCS B CEKYH/IAX) BECCTH 3HAUCHHE 5,
a na sinake Workspace I/O orxmounts duaox Limit data point to last.
Hasars, kiomcn Apply 1 OK. B oxnie ociiiorpada B Meiio GCTporo

tocTyna naars oy Parameters B (cnpana or awania npurrepa)
It B NOABMBLIENMCS OKHE MapaMeTpoB ocwuiorpada Ha Braake Data
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