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JlaGoparopHasi padora Ne 10

HccnenoBanue NMEPEXOAHBIX U HUMIIYJbCHBIX XapaKTCPHUCTHK

JHMHEHHBIX ANEKTPUUYECCKHUX nenei MmepBoro mnopsiiKka

HCJIB paGOTBIZ OCBOCHHUC MCTOAUKH pacu€Ta H OSKCICPUMCHTAJIIbHOTO OHIPCACICHUA

BPCMCHHBIX XapaKTCPHUCTUK JIMHEHHOMN ILienu

1. HcxomHwle naHHBIC

Kaxnpiii cTynmeHt (Opuraaa) mojiydaeT OT MpernojaBaress WHANBUAYaATbHOE 3aJaHuE — OJHY
U3 CXeM JIMHEHHBIX [ened, M300pakeHHBIX Ha pucyHkax 1+26. IlapameTpsl 31eMEHTOB
npuBeZeHbl B Tabn. 1. BapuaHT 3amaHus COCTOMT M3 HOMEpa CXEMbI, MpeIHA3HAYEHHON IS
MCCJIEIOBAaHMM, U HOMEpa BapuaHTa 3HAYCHHUI MMapaMeTpOB JJIEMEHTOB, Hampumep, S5-2.

BapuaHnThsl cxeM U mapaMeTpoB JIEMEHTOB OpaTh B COOTBETCTBUHU € Ta0II. 2

[TapameTpsl 31€MEHTOB

Tab6mura 1
j1eMeHThbI R1, Om |R2, OM | R3, OM | R4, Om | R5, Om | R6, Om | C1, HD L1, m['H

1 150 300 350 300 200 150 50 30
2 200 200 300 200 190 200 100 45
B 3 250 450 200 450 300 250 150 35
H:}: 4 450 350 500 350 250 450 200 25
- 5 120 700 160 70 170 810 80 18
6 180 200 245 320 150 230 70 27
7 315 450 200 450 300 250 125 40
8 212 350 300 350 250 400 170 32

Homepa cxem u mapameTpoB 3J€MEHTOB Tabnuua 2

Ne

semeke | 1 | 2 | 3 |4 S5S]16 )| 7|89 |10]11})12]13] 14

TPYIIIBI

Cxema 4 2623141518 2 |25 1910|1112 1| 3
Hapamerpet | 1 | 2 | 3\ 4 | 5|1 | 2| 3|4 ]|5|3]|5)| 2] 3

Ne
B CIIUCKE 15116117 118119 120121122123 |24 125|126 27|28

TPYIIIEI

Cxema 16| 6 |17] 5 712021221324 8| 9 |11]18
Hapamerput | 5 | 4 | 3 | 2 V1 | 3 | 5| 2|4 ]|5|3]|5)| 2] 3

Ne
semucke | 29 | 30 | 31 132 133134 135136137138139]1401] 41 42

TPYIIIBI

Cxema 16 |12 |14\ 25| 5 |22 13| 7 |13 24| 8 | 19|21 4
[Tapametpst | 6 71 8 6 718 5 8 3 8 6 6 718
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2. ConeprxkaHue HCCIeIOBaHUI

2.1.  Pacuer mnepexogHOM M UMIYJIbCOM XapaKTEPUCTHK 3aJaHHOM LENH KIACCUYECKUM

MOCTPOCHTE  TpadUKOB  TIPH

MMOJIy4YCHHUEC AHAJIUTUYCCKUX BBIpa)KeHPIfI,
B35Th 332 OCHOBY KaKOW-JHOO

METOJIOM:
ucnons3zoBanun IIK MathCAD. Crynenram npenmaraercs
¢aiin ¢ mpuMepoM M BBHINOJHUTH WHAWBUAYAJIbHOE 33JaHHe, PENAKTUPYys CojaepkaHue Qaiina.

2.2. HonyquI/Ie I/I306pa)KeHI/I$I nepexo;[Hoﬁ XapPaKTCPUCTUKHU mocpeacTBOM

MozenupoBaHus mponeccoB ¢ nomoinpto IIK Micro-Cap 12.
2.3.  ComocraBlieHHE PE3yJbTaToOB pacueToB M MozaenupoBaHus. OdopmiieHHe oTdera.

NHcTpyKIus 10 BHINOJHEHUIO MOIeJIMPOBAHMS
B cpene IIK Micro-Cap 12

[Tpenmonoxxum, 4To cxema IeNH, 3aJaHHONH Bam mist mccrnemoBanmii (paboTa BBIMOTHSAETCS
Opurazoi U3 JBYX YeJOBEK), MpEeJCTaBlIeHa Ha puc. 13, a mapaMeTpbl JIEMEHTOB COOTBETCTBYIOT

BapUaHTYy 5.

Jaementnl | R1, Om | R2, Om | R3, Om | R4, Om |RS5, Om | Cl,ud L1, m['w
120 700 160 70 810 80 18

Bapuaum. 5




h(t) peaKums SNEKTPUYECKOW WUENH B BUAE BBIXOJHOIO

IlepexomHast XapakTepUCTUKA
HAIIPAKCHUA Ha BOSHGﬁCTBHC Ha BXOJAC MACAJIBHOIO CAMHUYHOTO CKaYKa HAIPsSIKCHUS TIPHU HYJICBBIX

HAYaJIbHBIX YCIOBUAX (HE3aBUCUMBIX).

EnvHnuHblll  CKavyoK 1®) NpeACTaBIsieTcs HeNmepuoanueckor (yHKIMEH: Mmocie CKayka B

momeHT =0 ¢ ypoBHs 0 10 ypoBHS 1 OHa OCTaeTCs MOCTOSHHOIA.

B TIK Micro-Cap 12 mupouecchl, MPOTEKAIOIINE BO BPEMEHH (IIEPEXOIHBIC TPOIECCHI),
UCCIIEYIOTCS B IEPUOANUECKUX pexkuMax - Transient Analysis (Alt+1).

Jliss  MoOnenupoBaHUS TIEPEXOJHOM XapaKTEPUCTUKH OyJleM WCIOIbh30BaTh BO3/ICHUCTBUE
(BXOIHOM cUTHAJ) B BUAE NEPUOAUYECKON MOCIEIOBATEIIBHOCTU MPSIMOYTOJIbHBIX UMITYJILCOB TaKOH
OOJBIION ATUTENBHOCTH, YTO BCE MEPEXOAHBIE MPOIECCHI B IIETH YCIIEBAIOT 3aKOHYUTHCS. [loaTomy
peakius Ha IeWCTBUE TAaKOTO JITMHHOTO UMITYJbca Oy/IeT COBMAAATh C MEPEXOIHOM XapaKTEPUCTHKOM.

Wrak, npuctynaem K MOIEIMPOBAHUIO.

S naro ouens monpoOHkIe osicHeHUs. He oOmxkaiiTech, eciii OHU MOKaKyTcs Bam HyaHBIMH.

1.1. BBoa npHHIMITHAIBHON CXEMBI

3anmyck nporpammbl Micro-Cap 12 npou3BOAMTCS LIETYKOM MBIIIM MO MUKTOIPaMME,
KoTopasi co3faércst Ha pabouem crose mpu ycraHoBke [IK. Ilpu 3amycke mporpammbl
OTKpBIBaeTcst OKHO (puc.l), B KOTOpOM M300paxaeTcsi cxeMa MOACIUPYEMOid AIEKTPOHHON
uenu (3axnanka Main).
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Jis co3naHusi HOBOW CXEeMbl HEOOXOIMMO HaXKaTh KHOIIKY Ha JIEBOM Kpalo BEpXHEro psia
CTPOKH HHCTPYMEHTOB.

KoMIoHeHTHI pa3MenatoTcsi Ha CXeMe CIIeIyoIUM 00pa3oM.

B mento Component uinu B naHeNsX, IOKAa3aHHBIX Ha puc. 14, u3 pasnena Analog Primitives
BBIOMpAETCs HYXHBIM KoMITOHEHT. Pezuctopsl (Resistor), nanykruBHoctr (Inductor) n koHmaeHcaropsl
(Capacitor) HaxonsTcsi B monpaszaene Passive components, AICTOYHUKU CUTHAJIOB — B TOJApa3Jene
Waveform Sources. Mb1 OyzieM UCIIONIB30BaTh MaHEeNb U1t OLICTPOTro BBoAa. OHA BBIBOAUTCS HA TOJIE
nocJie Haxkarus komouHarmu «Ctrl+1y.

[TonokeHre KOMITOHEHTOB Ha paboYeM T0JIe «IIPUBSI3aHO» K y371aM CETKH.

Jist ynoOCcTBa MOCTPOCHUS CXEMBI 3Ty CETKY MOXHO CAeNaTh BUAUMOM, HaxkaB Ha kHomnky Grid

COopKy cxembl HauMHaeM C HMCTOYHHKA MPSMOYTOJbHBIX HUMITYJIbCOB. Jls1 3TOro Ha maHenu
obicTporo BBoza Beibupaem Voltage Source v momeniaeM ucTouHuk Ha nose. [locie Haxarus jgeBoi
KHONKHM MBIIIM TOSABISETCA MaHeNb I 3a/JaHusl [apaMeTpoB O3TOr0 MHOTO(YHKIIMOHAJIBHOTO
ucrouHuka (puc. 15).
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[TapameTpbl UCTOUHMKA B BBIIEJICHHON CTPOYKE PEJAKTUPYEM IO pasMepy, UCHOIb3ysl KHOMKY
Font, ycranapnuBaem 8 kerib BMeCTO 15, KOTOpBIA CTOUT MO ymoiuyaHuio. s TOro, 4ToObI ATH
napaMeTphl BBIBOJMIMCH Ha pabouee MoJie CTaBUM Tajouky B okomike «Showy. Tak ke ymeHbIIaem
pa3mep 0603HaueHHs UCTOYHKKA V1 B IEpBOii CTpoUKe.

Jlanee BBOIUM pe3UCTOPBI, UCHIOIB3Ys Ty K€ MaHenb ObicTporo BBojxa. HaGpackiBaeMm ux cpasy
JIpyT 3a IPYroM Ha pabouyee moie, He coeAunseM moka (puc. 16). Kaxnplil pa3 ymeHblaeM pazmepbl
0003HauEHUH MapaMeTPOB U CaMOTro AIEMEHTa, UCIOIb3ys KHONKU Font, kak B peaplIylleM ciydae
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BBoaum MHIYKTUBHOCTH, YMEHBIIAS pa3Mephl BCEX HaMUCEH
VYBenuuuBaeM pazmep nzoopaxxkenus (puc.17), HakaB Ha KHOTIKY «+.
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Gnd 23,37
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Boja (puc. 18). 3arem, ucnonb3ys TeKCTOBbII BBOJ (KiaBuia «T» BO BTOPOM psy HHCTPYMEHTOB),
co3naem aBe MeTku «In» u «Outy. [IpuaBuraem 3T METKH K TTpoBoAam cxeMsl (puc. 20).
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Ternepp MOXXHO MpPOBOAWUTH aHaNU3 IMpoueccoB. BreisviBaem Transient Analysis (Alt+1).

[losiBnsieTcss maHenb peNakTUpPOBaHUA pexuma aHammza (puc. 22). B rpade «Time Range»
ycTaHaBnuBaeM Bpemsi aHanmu3za 500 MKC  (JUIMTENBHOCTh  UMITYJBCA),
aBTOMaTUYeCKUN BBIOOD HIKaT rpaduka

[lepexonnasi xapakTepucTHKa LeNH (1Ocae peJaKTUPOBAHUS TOJIIMHBI JIMHUN) MpeICTaBlIeHa
Ha puc.23. BuauM, 4To nporecc ycTaHOBHIICS.
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