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AHHOTaIII/Iﬂ. Maxonaﬂa KCTMA-KET yJIaHTaH KapIIWIWK, HHAYKTHUBJIHUK Ba CUTUM
(RLC)man ubopar a1eKTp 3aHKUPHHUHT MaTEMATHK MOJICIN TY3WITaH, XUCOOIall yIyH
Multisim nmactypuga cxemMa WUFHITaH Ba HATWKajap rpadurd  TacBUpPJIApraH.
HatwxanapHuu Bu3yan KYpHUHHMIIA TAacCBUpPJIALL OPKajld 3aHKUp TeOpaHULUIAPUHUHT
(bU3UK MOXUATHHHU TaKKOCIamMa Tax 1M KWIUII YCyJUIapy KypcaTuo YTUJITaH.

TasiH4 cy3jap: aMIUIMTY1a, KOMIIBIOTEP AACTypU, MATEMATUK MOJEI, CYHYBUU
Te6paHI/II]1, QJICKTP 3aHIKHP.

AHHOTaIII/IH. B cratbe IIOCTPOCHA MATCMAaTH4YCCKad MOICIIb BJIGKTpPI‘IGCKOfI
LOCIIK, COCTOAIAA M3 ITOCIICAOBATCIIBHO COCAMHCHHOI'O PC3UCTOPA, MHAYKTHBHOCTHU H
emxoctu (RLC), a takke Juisi pacuera coOpaHa cxema B mporpamme “Multisim” wu
nocTpoeH Trpaduk pe3ynbraroB. Iloka3aHbl METOAbl CPAaBHUTEIBHOTO aHaIM3a
dbu3uYecKor MpUpoabl KoJieOaHUM e MyTeM BU3yaIM3alluK pe3yJIbTaToB.

TassH4 cy3/ap: aMIUIMTyAa, KOMIIBIOTEPHBIE MPOTrPaMMbl, MaTeMaTUUYECKas
MOJICITb, 3aTyXarolrue KoJieOaHus, DIICKTPUICCKUM HIeT.

Abstract. In the paper builds a mathematical model of an electrical circuit,
consisting of a series-connected resistor, inductance and capacitance (RLC), as well as
for the calculation, a graph of the results is plotted. Methods of comparative analysis of
the physical nature of circuit oscillations by visualizing the results are shown.

Keywords: amplitude, computing program, electrical circuit, extinction
vibration, mathematical model, vibration frequency.

Kupum

TexHuka onuil YKyB IOpPTIapUHUA TaMOMJIaraH, y3 UXTUCOCIUTH OYiinya (aonusr
om0 OopuiiHM OonIaéTraH Kaapiap HIUiad YMKapuil Ba TEXHUKAHUHT KYTITHHA
coxajapujia amMalvii MacajajapHd Xajd KWIHII KaOu MyamMmora Ayd Kenaaud. by
MyaMMOJIapHU €4ull yhapaaH Kymiad (QU3UK-XUMHUK XOAWCAJTapHU YpraHull Ba YHU
TaxXJIWJI KWIKIIAa MacalaH MaTeMaTUK MOJIEJUTAIITUPHUII Ba YHU €UHII KaOu Majaka Ba
KYHUKManapHu Tanad stanu. Texuuka Onuil TabauM Myaccacaiapuaa Tanépiianaérran
KaJIpJIapHUHT MaJlaKaBUil Japa’kacu >KaxOH Takpubacuja KaOys KWIMHTaH Tajaliapra
*aBoO OepHIllM ONUU TabIUM Myaccacacu Mpodeccop-YKUTyBUMIapUIaH camapain
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MacodaBUil TabIUM TEXHOJOTHSJIAPUAAH KEHT (oiIaJaHUIIHM, XKyMJIaJaH BUPTyal
METOJIMK TabMHUHOT OYyHWYa SHTU TENaroruK TEXHOJOTUSJIAPHU SpaTHIl Ba YHU
VKATHIIIA KYJUTal KaOu MacataJapHu KyH TapTuOura KyiuMoxaa [1].

X03Upru BakTAa YKUTHUIIIA aXO0pOT-KOMMYHUKALIMOH TEXHOJIOTHUS Ba SJICKTPOH
XHCOONall  TEXHOJOTHSUIAPMHU  KYJJIall — TabJIMM  Myaccacajapuja TabJIUMHH
PUBOXKJIAHTUPUIITHUHT SIHTU OOCKMYMHM Oomuiad Oepaud. DJEKTPOH  XucoOal
TEXHUKACUHUHT PUBOKJIAHUIIM TEXHOJIOTUK >KapaEHJapHU VPraHWIl Ba YHHU TaxJIAI
KWIKIIa MacajaHu MaTeMaTUK MOJIEIUIAIITUPUII Ba YHU €UUITHUHT UMKOHUSTIAPUHU
OIIMPMOK/Ia. benrumanran TEXHOJOTUK MakKcajiapra JpUINUIIIA MacallaH, dJEKTp Ba
AJIEKTPOH CXEMaJTapHU UILIA0 YMKHII Ba MOACIUIAIITUPHUII YUYH TYpJU XWUJI anmnapar Ba
JNACTypHUM BOCUTAJIAp MIUIATWIAAH [2].

AKIIIaunar “National Instruments” ¢upmacu Tomonuaan spatwirad “Multisim”
JACTYpH AJIEKTP 3aHKHUpIIap, dJIEKTPOH cXeMajap Ba pakaMiIM KypuiIMalapHU MAHTUKUN
MOJICJUIAIITUPUII YYyH acOo0JapHM y3 MuMra oJiraH cojja Ba YpraHWIMILKM OCOH
Oynran gactrypiapiaH Oupu xucoOiaHaau. YOy AACTypHUHI Y3Hra XOC XYCYCHUSATH
IIYHJAKW, YHJAQH KypWJIMaJapHUHT  DJEKTPOH Ba  OJEKTP  3aHKUpJIapUHU
MOJICJUTAINTUPHUIN, CXEMaJapHU BUTyaJdl KYpUHUIINA WWFHIL, WIITa TYIIUPUII,
IIYHUHTACK YJIapHU XHCOO-KUTOOJIApMHU amajra OUIMpHUIN Ba TpaduKiIap TY3HII
MYMKUH [3].

Ymby wmakona RLC »sriexTp 3aHXHpUHM XapakTepiaoBud auddepeHiman
TEHTJIAMAHW TY3WIl Ba YHH €YHI, YOy 3JIeKTp 3amwkupuHu Multisim gactypuna
WUFUII Ba HATWKAJIAPHW BU3yal KYpPUHMINJA TAacBUpPJANl OpPKAJIW  3aHXKHUD
TEOpAaHUIITAPUHUHT (UMK MOXHMATHHM TakKKOocjIamMa TaxXJuil KWIHII YyCyJjlapura
OarvITaHTaH.

RLC »snexkTp 3amXMpUHU JOWMHN KyWIaHWIN MaHOawaaH y3u0 KyWuiraHia
3aHXKUpHUIA pYH Oepaaurad YTKUHYY KapaCHHU KYpUO YMKaMU3.

DnekTp cxema moumuil Tok TeHeparopu V1, kamut J1, xeTMa-ker ymaHraH
nHayktuBnuk L1, kapmmnuk R1 Ba konaercarop C1 man ubopar (1-pacm).

Kerma-keT 3aHXHUp yuyH YMyMHN Ky4JaHUOI Kyluaarura Tear Oymnamu [2,4,5]:

U:UC+Lﬂ+iR (1)
dt
Oy epaa U - man6a kywianuiud, U - KOHJAEHCATOp Ky4JIaHUIIM, i - TOK Ky4ud, L -
WHAYKTUBIUK, R - KapIIWINK, t - BaKT.
. d du
Kanut y3unrannan (U =0) cyHr, KOHAEHCATOp pa3psAJIaHUILI TOKH | = d_? =C d—tc

(C - KOHIEHCATOp CHUFMMH) 3KaHUHH XucoOra onu0d (1) TeHriiamMaHu KyWujaarmda
€3aMus:
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1-rasm. “Multisim” ishchi oynasida RLC zanjir sxemasi

(2) Ttenrmama RLC KOHTYp CYHYBYHM JJEKTPOMArHuT TEOpaHUIIMHUHT
mupdepennman Tenrmamacunup. Arap o6 =0 0Oynca, (2) TeHrmama cyHMAac
AIIEKTPOMATHUT TEOpaHUIl TEHTJIaMacuHu udoganaiiam [6].

t =0 maiitna U, =U, Oonutanrud maptiap y4yH (2) TEHrJaMaHUHT YMyMUU
eUMMU/JIaH Kyiuaaru udgoaanu oaamus [7]:

U, =U.e*sin(at + @) (3)
Oy epma U, - Ky4laHWIl amIUIMTyJacH, ¢ =wt+¢, - TeOpanumn ¢asacu, ¢, -
OomnutanFuy ¢asa.

(3) dopmynara acocaHu®O KOHIAEHCATOpP KYWIAHWIIMHUHT BakT OYyiinya
y3rapuiunu “Maple” mactypuna “Plot” pynkumsicunan Qoitnananubd TacBUpiIaimMus.
1-pacmmarn mapaMeTpiap Y4yH KOHJEHCATOpP KYWIAHWITUHUHT BaKTITa OOFIMKJIHK
dyaknuscuan  Tty3amm3: U, =200B, L=1 TwH, R=200M, C=300MdD, ¢,=0,

=58.
Jlemak

U, =200 * sin(58t) (4)
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U := 200-exp(-10-¢)-sin(58-¢);

10

200¢” ' sin(58¢)

plot(U,t=10..0.8);
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2-rasm. “Maple” oynasida kuchlanish grafigi
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2-pacmjaru  cxemaaa OepwiraH — mapameTpiap  y4yH  KOHJEHCaTop
KYWIAHWIIMHUHT BakT Oyimya V3rapum rpaduru  “Maple” macrypuma “Plot”
byskmusicu €paamuaa ynswirad. [ paduknan KypuHAINKH, KOHTYp TeOpaHUILIapHUIa
KY4JIaHUII aMIUTUTyAacu 00CKUUMa-00CKUY KaMaiino 6opaau.

1-pacmpna ¥urunran snekTp cxemMaHu “‘Multisim” mactypupa uira TymApuo,
KOHJIEHCATOp KYWIAHWIIM V3Tapulllk XapakTepuHu omuiorpad Epaamuaa Kanj
stamus. Kanur y3unranna omwuiorpad KOHTypJlaru YTKUHYH Kapa€H auarpaMMacuHu
kypcataau (3-pacm).
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3-rasm. "Multisim" ishchi oynasida o’tkinchi jarayonlarni
o’rganish sxemasi
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4-rasm. Otsillografda o’tkinchi jarayon grafigi.

Oummiorpad €paamuga OJUMHTAH KOHACHCATOP KYyUJAHMIIMHUHI BakT Oylnua
y3rapuiil TMHaMHUKacu 4-pacmia Kypcatuiarad. X0Cui OYiran oCHUIorpaMMa BaKTHUHT
Xap XuJa KuiMaTiapuja cycairaH TeOpaHUIUIap JaBpH Y4YyH KyWIAHUIITHUHT
aMIUTUTYJIaTl KUMUMAaTIIapuHU ViIdail WMKOHMHHM Oepamu. 2 Ba 4-pacMiapHH Y3apo
TAKKOCJIAIl, JJIEKTP CXeMa YYyH Ty3WITaH MaTEMaTHK MOJCN Ba YHUHT €4YUMHU OuJiaH
omusutorpadia OJMHTaH HaTIKaidap y3apo MOC KeTUIIUHN KypcaTan.

Xyaoca Illyau Tabkujiam  kepakku, Multisim  mactypupa  BupTyail
naboparopusanan (QoigasiaHuin KUCKa BaKT HWYWAa COAMp OYyiamguraH sxapaéuiap,
XyCycCaH, JJIEKTp Ba d3JEKTPOH CXeMajlapJa YTKUHYM JKapaCHiiap TaxXJWJIHU Oepaju.
XKapa€unapau MaTeMaTUK  MOJCIUIAITUPHILN, ~YHUHT C€UUMHHH  J1abopaTtopus
HATWKaJIapy OpPKAJIM TaKKoclIad YpraHuil MacajJaHUHT TyO MOXHMSATHHHM TYIIYHHUIITA
UMKOH Oepaiy.
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