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USE OF THE SOFTWARE PACKAGE OF MATLAB
FOR THE SOLUTION OF PROBLEMS
OF BRANCHED ELECTRIC CIRCUITS

Abstract. Models of laboratory works using the MATLAB software package for solving problems of branched
electrical circuits are proposed. In the process of working up the schema for the calculations, the system of linear
equations according to the rules of Kirchhoff, are matrix coefficients and the calculation program. The calculation
results are checked on the balance of power sources and loads. The results are discussed together with the students.
The proposed laboratory work was carried out by our students studying on the specialty "5B060400-Physics". Stu-
dents were asked first to solve the problem traditionally, step by step, calculate all the currents in the branches, and
then to solve using the MATLAB software package and to compare the results. Most of the students successfully
coped with the tasks and was convinced of the advantage of MATLAB when solving such problems. They have a
desire rather to learn about other features of MATLAB.

Key words: resistance, a current source, a branched chain, matrix.

VK 532.133, 371.62, 372.8.002

K. A. KaobLi16ekoB, P. C. Cnabdekona, I'. III. Omamosa,
A. A. Abxkanmnapos, A. Ilonatéek, I'. C.CepkedaeBa

HOxH0-Ka3axcranckuii rocyJapCcTBEHHBIN yHUBEpCUTET UM. M. Aya3oBa, llIsmvMkenT, Kazaxcran

HUCITOJIB3OBAHME ITAKETA ITPOT'PAMM MATLAB
JJIA PEINEHWA 3ATAY PASBETBJIEHHBIX
QJIEKTPUYECKUX IEIIEU

Annotanus. [Ipemnaraercs Monenu J1abopatopHbIX padOT IO MCIOJIb30BaHMI0 nakera nporpamm MATLAB
JUIsl pellIeHNs13a/1a4 Pa3BETBIICHHBIX AJIEKTPUUECKHX Lieneld. B nporecce paboThl COCTABIAIOTCS CXEMBI JUIsl pACYETOB,
cucTeMa JIMHEWHBIX ypaBHeHHH 1o mnpaBwiam Kupxroda, coznmarorcss mMaTpuubl Kod(duIMEHTOB M mporpamMma
pacderoB. Pe3yibraTbl BBIYMCICHHI TpOBepseTcs Ha OalaHC MOIIHOCTEH MCTOYHMKOB M HArpy3ok. PesynmbraTsl
o0cykaercst COBMECTHO €O cTyaeHTamu. [Ipemiaraemple 1aboparopHbie paOOThI BBIOIHSIINCH HAIIUMU CTYAEHTa-
MU, o0ydJarommmMucs o cnenuatbHocTd «5SB060400-Dusnkay. CTyneHTaM MpeiarajJoch CHavdala peniath 3agadu
TPAIMIMOHHO, TOATAIIHO BBIYHMCIATH BCE TOKM B BETBSX, 3aTEM pEIIAaTh C HCIIOJIB30BAHHEM IIaKeTa IPOrpaMM
MATLAB wu cpaBHUTH pe3yNbTaThl. BOIBIIMHCTBO CTYNEHTOB YCIIEIIHO CHPABWIIACH C 3aJaHUSMH U yOeaWinch B
npenmymiectBe cucreMsl MATLAB mpu pemrennn momoOHBIX 3a1a4. Y HUX MOSIBIIINCH XKeJlaHHE CKOpee Y3HATh O
JIpyTHUX Bo3MOXKHOCTsX cuctemsl MATLAB.

KaroueBble c10Ba: CONPOTUBIEHHE,ICTOYHNK TOKA, PA3BETBIICHHAS LIEIb, MATPUIIA.

IIpesunent PecriyOnuku Kasaxcram H. HazapOaeB B Ilocmanum napony Kazaxcrana «Crparerus
«Kazaxcran-2050» - HOBBII TONUTHYECKUHA KypC COCTOSIBILErOCs FOCY1apCTBa» 0003HAUYUB IPHOPUTETHI B
cdepe obpazoBanus ckazan: «Ham mpencTouT mpou3BecTH MOICPHHU3ALMI0O METOOUK NPENOAABAHUS H
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Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

aKTUBHO DPa3BUBaTh OH-JAWH-CUCTEMBI 00pa30BaHMA, CO3JaBas PErHOHAIbHBIE IIKOJIBHBIC IEHTPHI.MEBI
JOJDKHBI WHTEHCHBHO BHEJPATH WHHOBAIIMOHHBIE METOJBI, PEIICHNS W MHCTPYMEHTHI B OT€UECTBEHHYIO
CHUCTeMy OOpa3oBaHUs, BKJIIOYAs TUCTAHIMOHHOE O0y4YeHHe U 0O0ydeHHE B peXMMe OH-JaiH, TOCTYITHBIE
JIIs BeeX skenarommx» [1].

Jisa peanmmzaniiu TIOCTaBJICHHBIX 3amad Kadenpa «Teopus ¥ MeToAWKa TMpenofaBaHus (UIUKN)
IOKTY um. Ayazoa MOH PK ¢ 2011-2012 y4ge6HOTO0 TOMa BHEIPIIA B YIEOHBIH MTPOIIECC TACITUATIIMHEI
«HpopManMoOHHBIE TEXHOJIOTUM B 00Opa3oBaHun», «MH(DOpPMAIMOHHBIE TEXHOJOTUU B MPEMOJaBaHUU
¢usnkn», «MeToarKa HWCIOIB30BaHMS AJIEKTPOHHBIX Y4YeOHHUKOBY», «KOMITBIOTEpHOE MOAETUpOBAHHE
(U3NYIECKUX SIBICHUI» MPOTpaMMBl KOTOPBIX IPEIyCMAaTPHBAET OCBOCHHE M HCIOJIH30BAHHME COBpE-
MEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTUHU B NpenoaaBanuu ¢pusuku. [Iporpamma qucuumniuael «KoMmbio-
TEPHOE MOJICIHPOBaHUEe (PHU3MUECKUX sBICHUN» s cneruansHocty SB011000, 5B060400-dusuka
TIpeaycMaTpUBacT HCIIONb30BaHUE MporpaMMHOro komiuiekca MATLAB mis MopenupoBaHHs 3amad
MEXaHUKH, MOJIEKYJIAPHONH (U3UKH U TEPMOJWHAMUKH, SJIEKTPOCTATUKU U DJIEKTPOAMHAMUKH, ONTHKH,
KBaHTOBOW (PHU3HMKH c compoBokAcHUEM Tpaduku. Llens kypca — U3y4nTh OCHOBHBIC NMPHUHIUIBI M pac-
KPBITh CYITHOCTh MaTeMaTUYECKOT0 MOJETHPOBAHMSI, MTOKA3aTh POJIb MaTEMATHUECKOTO MOACITUPOBAHUS
MPH OMHUCAHWW DPAa3NUYHBIX (U3NIECKUX MPOIECCOB W SBICHHWHA. 3amadeil Kypca sBigercs oOydeHue
CTYZCHTOB OOLIMM METOJaM pellicHHs YpaBHEHHH MaTeMaTHUeCKOW (DU3HUKH, IOCTPOCHUIO MO (HU3U-
YeCKOro Ipollecca WU SBJICHHS, OTPaXKAMIIeH B MaTeMaTndeckod (opMe BaKHEHIIME ero CBOWCTBA,
MPUCYIIAE COCTABISIONIMM €ro 9YacTsAM CBS3M W T.0; OOydeHHE HCCIEAOBAHUIO MaTeMaTHYECKUMHU
METOJIaMH CBOMCTB MOJICIIN JJIs TIOJYUYCHHS CBEJICHHI 00 00bEKTEe UCCIeA0BaHuUs; 00yUeHHE BEIOOPY (WU
pa3paboTKe) anropuT™Ma Ajs pealu3aldd MO Ha KOMIBIOTEPE U CO3AaHHIO COOTBETCTBYIOLIMX
KOMIIBIOTEPHBIX TPOTPaMM; 00YUIEeHUST KOMIIBIOTEPHO Tpaduke:

a) popMHupOBaHUE TBOPUECKOTO BOOOPAKEHHUS, 00pa3HO-TPaPUUECKOT0 M TEXHUIECKOTO MBIIIICHHUS;

0) oBiaseHHE KOMMBIOTEPHBIMHA TEXHOJOTHMSMH HJsl TONydeHHs TrpaduuecKkux u3oOpaxeHuil.B
pe3ynbTaTe U3y4YeHUs AUCIUTUTHHBI CTYIEHTHI JOJDKHBI:

e OBJAJETh METOAOJIOTHEH MAaTEMaTHIECKOTO MOJEIIMPOBAHUS (PH3UIECKHUX SBICHUH;

e UMETh MPECTABICHIE O MPUHIIUIAX U METOaX MaTeMaTUIECKOr0 MOJIETMPOBAHNUS;

e yMeTh MOJEIMPOBaTh PA3IWYHBIE CHCTEMBl W aHAIM3HPOBATH IOCTPOCHHBIE MaTEMaTHYECKUE
Mozenu (PU3UUECKUX SIBICHHI;

¢ yMETh PEIaKTUPOBATH IByMEPHBIC U TPEXMEPHBIE IPadHKH.

Kypc sBnsercst normyeckuM mpopoibkeHHueM KypcoB: “Obmast ¢usuka”, “BeraucnutensHas mare-
Matuka”, “MaTeMaTH4yecKue nakeThl”, “S3bIKu TpOrpaMMUPOBAHUS .

Bo3moxxaoctt MATLAB BechbMa OOIIMPHEI, a 10 CKOPOCTH BEHITIONHEHHUS 3a7ad CHCTEMa HEPEIKO
MPEBOCXOJMUT CBOUX KOHKYpeHTOB. OHA IPpUMEHHMA JJIsl paCUeTOB MPAKTHUECKH B JIIOOOH 00JIaCTH HAYKH
u TexHukH. [Iporpammusiii kommuekc MATLAB sBnsieTcss OMHUM U3 JyYIIHX COBPEMEHHBIX PEIICHUN
JUTSL OPTaHU3AIMHA MAaTeMAaTHIECKOTO MOJIETUPOBAHUS (PU3NIECKIX TIPOIIECCOB.

MeTtoauKa KOHCTPYpOBaHUS 3a/laHUil Ui KOMIIBIOTEPHBIX MOJENel mpuBeneHa B Opomrtope «Mero-
JUYECKHE AacCHeKThl NpernoAaBaHus (HU3UKH C HCIOJIb30BAaHUEM KOMIBIOTEPHOTO Kypca «OTKphITast
¢m3uka». B kadecTBe mpuMepa B HEW NPHUBEICHBI OJIAHKHM 3alaHUN IS BBITIOJHEHUS KOMITBIOTECPHON
nabopaTtopHOl pPabOTHl C HCIOJIB30BAHUEM KOMITBIOTEPHBIX Mojeiel «/IBikeHne ¢ TOCTOSHHBIM
yCKOpeHHueM» HN«YTIpyrue u Heylnpyrue coyiapeHus». Takue ke MaTepuanbl pa3MEIleHbl B KOMITAKT-
nmucke «OTkpeiTas husuka 2.5», B caiitax « OTKPBITHINA KOJUIEIK» W HA CTPAHUIAX CETEBOTO OOBEHMHEHUS
MeroauctoB (COM) [3, 4]. B Hux marotcst 1Ba Buma 1a00paTOpHBIXOIaHKOB:

e OJaHK JUIsI BHECEHUS OTBETOB O0yJaIIMH;

e OJaHK JUIsl yIUTENS B KOTOPOM UMEIOTCSI OTBETHI TECTOB M 3aJIaHUH I yA00CTBA MX MTPOBEPKH.

CdopmupoBaTe UHTEpEC K M3YUYCHHUIO (HU3HUKE ITOCPEACTBOM HCIIONB30BaHMS COBPEMEHHBIX HMH(OP-
MAaI[MOHHBIX TEXHOJOTHI 00yUeHUs; pa3BUTHE MTO3HABATENLHBIX YHUBEPCATIBHBIX CIOCOOHOCTEN (HABBIKU
TEOPETHYECKOTO MBIIICHHS, HCCIEeOBATEILCKOTO M TBOPUYECKOro moucka. CoBpeMeHHBIH B3I Ha
Hare oOIecTBO Kak Ha o0ydarolmieecs MOJpa3yMeBacT, 4TO 0Opa3oBaTelibHAs CHCTeMa JOJDKHA OBITh
OpUEHTHPOBaHA (B OOJIBIICH CTEIICHH, YEM PAHBIIC) Ha PA3BUTHE U BOCIIUTAHUE Y YYAIIUXCS aJalTUBHON
KOMIIETCHIINU, T.€. CIHOCOOHOCTH OCO3HAaHHO M THOKO INPHMEHATH IONyYeHHBbIE 3HAHWS W HABBIKH B
pa3IMYHBIX KOHTEKCTaX.
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Ha ocHOBaHmm pe3ynbTaToB HEAAaBHETO HCCIENOBaHWA [2] B MaHHOW CTaThe B TMEPBYIO OUEpedb
0o0cyXmaeTcs CICAYIOIINA BOIIPOC: Y€MY HMEHHO TPeOyeTCs HayUNUThCs, YTOOBI IPHOOPECTH aTanTHBHYIO
KOMIETEHIINIO B KaKOW-THOO obmacTu? ABTOpP CUHMTAET, YTO U Pa3BUTHS alaNTHBHOW KOMIIETEHITUH
HEOOXOAMM KOMIUIEKC KOTHHUTHBHBIX, SMOIMOHAJBHBIX M MOTHBAIIMOHHBIX KOMITOHEHTOB, 2 MMEHHO:
npeaMeTHast 0a3a B BUE CTPYKTYPHPOBAHHBIX 3HAHUH B OIPEIEIIEHHON 00JIaCTH, HABBIKH HCITOJIb30BaHUS
IBPUCTUYECKUX METOJIOB MBINUICHUs, METa3HAHMS — MPEJCTaBIeHUS O COOCTBEHHON KOTHUTHUBHOW Hes-
TETHHOCTH, MOTHUBAIIMH W SMOIIMSIX, HABBIKU CaMOPETYJISIIIUA IS YIPaBIeHUSI COOCTBEHHBIMU KOTHUTHB-
HBIMH, MOTHBALIMOHHBIMH U SMOLMOHAJILHBIMH IIPOLIECCaMH, a TaK)Ke MO3UTHBHBIC YOCKICHHS B OTHOILIE-
HUM ce0sl KaK ydyamerocs W B OTHOLICHWM OOYYEeHHUs B Pa3NUuUHBIX oOnactsx. [lamee aBTop 3amaercs
CIICAYIOMIMM BOIPOCOM: KaKOBBI XapaKTEPUCTUKU IPOLECCOB 00yUEHHsI, TPOJYKTUBHBIX C TOYKH 3PEHHS
npuoOpeTeHns ananTuBHOW KomrmerTeHu? OOyueHHe, LEeNbl0 KOTOpOro sBiseTcs (HOpMHpOBaHUE
aJaNTHBHOM KOMIETEHLINH, OJKHO MPEACTaBIATh COOON KOHCTPYKTHUBHBIN, CaMOPETyIupyeMBbIl, KOH-
kpetHbiid U coBMecTHBIH (KCKC) nponecc ¢popMupoBanus 3HaHUI U HaBBIKOB. Kakum oOpa3om mperno-
JlaBaTeh MOXET CTUMYHpoBaTh o0ydeHne no tuny KCKC? B crathe npuBeneH npuMep CO3MaHUS JCH-
CTBEHHOH 0OydaroImiell cpenbl, OPHCHTHPOBAHHOW Ha MOBBIMIECHHE 2P (OEKTHBHOCTH OOYICHHS CTYIACHTOB.
B pa6orte [3] mpennararoTcst KpuTepun HHGOPMAITMOHHON KOMITETECHTHOCTH, BEIPaKCHHBIE Yepe3 KauecTBa
«H()OPMALIMOHHON» JTMYHOCTH HAa OCHOBE KOMIUIEKCA 3HAHUW M YMEHHHB 00JacTH WH(POPMAIMOHHBIX
TEXHOJIOTHH, CpeIn HUX 0c000e BHIMAHWE YJENSETCS YMEHHIO HHTEPIPETHPOBATh TIOMYUEHHBIE PE3yIIb-
TaThl; IPUHUMATH PEIICHUS O MPUMEHEHHH TOTO WM WHOTO MPOTPaMMHOTO O0eCHedeHHs; MpEeABHIETh
MOCIIEACTBUS PUHUMAEMBIX PEIIEHUI W JeNaTh COOTBETCTBYIOLIUE BBIBOABI;, U T.O. IIpuBoauTcs mpak-
TUYECKHE TpUMeEpHl (OpPMUPOBaHMS MH(OPMALMOHHOW KOMIETEHIMH Ha Pa3lMYHBIX dTamnax ypoka —
ucclieloBaHus, HampuMep, no Tteme «BosmyxomnaBanue».B paborax [4-7] mpemnararorcsi pa3paboTKH
ypokoB 1o TeMaM «OCHOBBI TEPMOAWHAMHKHY», «AToMHas (usuka», «[Ipenomienue ceera», «Koaddu-
[IUEHT II0JIE3HOTO JAEUCTBUSM» C MCIOJIB30BAHMEM JJIEKTPOHHBIX OOYUYaIOUINX CPeACTB. MOIIHBIM Cpell-
cTBOM 00yueHusi (pU3MKe, IO MHEHHIO MHOTHX OTEYECTBEHHBIX M 3apyOEKHBIX CIEHUATUCTOB SBISCTCS
nponyKinuu kommaHuu «Pwmsukom» [8]. B muckax «OtkpbiTas (usuka 25» 3TOW KOMIIAHWW IIAIOTCS
METOIUYECKHE PEKOMEHAANNN TI0 COCTABJICHUIO 33JJaHMI W MX BBIMOJHEHUIO MPAKTHYECKH 110 BCEM pa3-
JlejaM IKOJIbHOHM mporpaMmbl. [lo Hamemy n MHEHHIO ApYTHuX [9-14], KaXIelid mperogaBaTellb GU3NKH
MpH JKETaHUW MOXKET CaMOCTOATENhHO CKOHCTPYHPOBAaTh KOMIIBIOTEPHYIO JIa0OpaTopHyk paboTy,
WCTIOJB3Y S MHTEPAKTUBHBIC MOJICIH W3 MYJIbTUMEIUHHOTO Kypca «OTKpbITas Ousnkaykommanuu «dPuzn-
KOoH». JlJI 3TOT0 peKOMEHIyeTCs HMCIIONb30BaTh TOT XK€ alTOPUTM JJIs CO3/IaHus JabopaTOpHBIX padorT,
KOTOpBI MPUMEHEH B JaHHOM MYJIbTHMEAWHHOM Kypce. CHauana peKOMEHIYeTcs pa3o0paTh TEOPHIO
BOIPOCA, 3aTEM OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI, IOTOM BBINOJIHUTE 3a/la4l, MPU PEIIEHUN KOTOPBIX
HEOO0XOJMMO MPOBECTH KOMITBIOTEPHBIN SKCIIEPUMEHT M IPOBEPUTDH NOITYUCHHBIN pe3ybTaT.

OpnHoli U3 TPYIHBIX 3a7a4 BHEJPEHHS Pe3yIbTaTOB UCIIOJIL30BAHUS HH(POPMAIIMOHHBIX TEXHOJIOTHH B
yupexJIeHUsIX 00pa3oBaHUA SABJSETCS HEJOCTATOYHOE MPAKTUYECKOe YMEHHE MpernojaBaTesiell MCIIONb-
30BaHUSI KOMIBIOTEPHBIX MoOjeel (U3NYECKUX SBICHUH A OpraHU3allM MpOoBeneHUs J1ab0opaTOPHBIX
pabotr. OT opraHU3aIi KOMIIBIOTEPHBIX JIA0OPATOPHBIX PabOT BO MHOTOM 3aBHUCHT aKTHUBU3AIHSI, MOTH-
BalMs U B KOHEYHOM cdeTe 3 (HeKTUBHOCTh 00ydeHMI. O CO3IaHUN M MUCITOJIB30BAaHUH Mojelel OJaHKOB
OpraHM3aliy KOMITBIOTEPHBIX TAOOPAaTOPHBIX PadOT IO MCCIIEIOBAHUIO PA3IHMYHBIX (DU3MUECKUX SIBICHUH
B y4eOHOM TIpoliecce HaMH paHee HamucaHsl [ 15-34].

B cratpe mpuBOAATCS MpEMEPHI UCIIONB30BaHUS MakeTa mporpamm Matlab [35] msa pemenust 3amaq
Pa3BETBJICHHBIX AIICKTPUYECKUX IIeTIeH.

JlaboparopHast pabdota Ne 3. Tema pa6otbi: Penienue 3aau pa3BeTBICHHBIX 3JIEKTPHUYECKHUX IETICH.
Henrs padotel: Mcnons3oBanue nakera nporpaMm MATLAB nns pemieHust cucTeMbl TMHEWHBIX ypaB-
HEHHMH COCTaBJICHHBIX o paBunaMKupxrodda.

VYcnosus 3agaun 1. Mcrounuku Toka ¢ 3.J1.C. E; u E, BkitoyeHs! B 11e1b, Kak MOKa3aHO HA PUCYHKe 1.
OrmpenenuTs CHIIBI TOKOB, HAYIINX BO BcexX comportubieHusx, eciu E;=10.0 B u E,=4.0 B, a comporus-
nerus R1=R4=2.0 Om, R,=R;=4.0 OM. ConpoTuBICHIE HCTOYHUKOB TOKA TIPEHEOPEUb.

Pemenne: Cucrema ypaBHEHHH, cocTaBiIeHHas 1o 3akoHaM Kupxroda, Oymer:

11+12+13-14=0;

I1*R1-12*R2=E1-E2;

I1*R1-13*R3=E1;

[3*R3+14*R4=0;
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Pucynok 1 — Pa3zBeTBieHHas syieKTpUyecKas Ienb ¢ HCTOUHUKaMU

[Moacrapnsst 3nauenus: conpotusieHnit J.J1.C. UCTOYHUKOB, MOJIydaeM CHUCTEMY JIMHEHHBIX ypaB-
HEHUI:

11+12+13-14=0;

2*11-4*12+0+0=6;

2*11+0-4*13+0=10;

0+0+4*13+2*14=0;

[Iporpamma, peanuzytomias pemieHne 3a/1aqn:

>>[0=[1220;1-400;10-44;-1002];

% Martpunsl k03¢ (HUIMEHTOB YypaBHEHHUH

>>[x=[0 6 10 0];% maTpuma cBOO0JHOTO WieHa

>>1y=Ix/10% Pemenue

Iy =3.0000 -0.0000 -1.0000 2.0000

Otsetsl: [;=3.0000 A; 1,=0; [5=-1.0000 A; [,=2.0000 A. 3HaK MHHYC yKa3bIBA€T, UTO HA CAMOM JIEJIE
TOK I3 HampaBiieH B 00paTHOM HaIpaBlIeHHUH.

YcnoBue 3agaua 2. Ha pucynke 2 mokazaHa Lenb cocrosimas u3 conpotusieHuii R1=100 Owm,
R2=100 Om, R3=150 Om u u3 ucrounukoB Toka E1=200 B u E3=50 B. Onpenenuts TOKH TEKyIIHE BO
BCEX COTMPOTHBIICHHUIX U IIPOBEPUTH PE3YIIbTAT HA OCHOBE JHEPTreTHIECKOTo OajaHca.

- —

Pl

L

O oY

Pucynok 2 — PacueTHast cxema 1enu MOCTOSIHHOTO TOKa.

Pemenue:Cucrema ypaBHEHHH, COCTaBIeHHas M0 3aKkoHam Kupxroda, Oyer:
I1—-12—-13=0;

R1+xI1+R2%I12+0=x13 =E1;

R1xI1+0*I2+R3+I3=FE1—-E3.

% TIporpamma, peanu3yromasi peiicHue 3a1auu:

% BBOJ MCXOIHBIX JAHHBIX

>>R1=100;

>>R2=100;
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>>R3=150;

>>E1=200;

>>E3=50;

>> % Matpulibl KO3GOUITUCHTOB YpaBHCHUI
>> A=[1-1-1;R1 R2 O;R1 0 R3];

>>B=[0 0 0;E1 0 0;E1-E3 0 0];

>>[=A\B% Pemmenne

I=
1.1250 0 0
08750 0 0
02500 0 0

>>U1=R1*I(1,1);

>>U2=R2*I(1,2);

>>U3=R3*I(1,3);

BrimomHNM poBepKy pelieHus Ha OataHC MOIIHOCTH:

>> % MommHocTh Teneparopa Pg (Br):

>>Pg=I(1,1)*E1-1(3,1)*E3

Pg=

212.5000

>> % MouHocTeHarpy3kuPn (BT):

>>Pn=[(1,1)"2*R1+1(2,1)"2*R2+I(3,1)"2*R3

Pn=

212.5000

Bunum, uto Pg=Pn, cnenosarenbHO, pacyeT BBIIIOJIHEH BEPHO.

BeiBoabl. B mpomecce paboThl COCTABIISIOTCS CXEMBI JIJISl PACUETOB, CHCTEMa JIMHEWHBIX YpaBHEHHUN
mo mpaBunam Kwupxroda, cozmaroTcss MaTpuilel K03(pQHUIMEHTOB U MporpaMMa pacueToB. Pe3ymbTaThl
BBIUMCIIEHUN TpoBepsieTcs Ha OajaHCc MOIIHOCTEH MCTOYHMKOB M HAarpy3ok. PesymbpTarhl oOcyxmaercs
COBMECTHO cO CcTyAeHTaMu. [Ipemnaraemeie 1abopaTopHbIe PaOOTHI BBHITTONHSUINCH HAIIUMHU CTYICHTAMH,
obygarorumucs 1o creruanbHocTH «5SB060400-Ou3uka». CTyaeHTaM Tpeiarajoch CHadajga pemaTrh
3aa41 TPaJUIIHOHHO, TO3TAITHO BHIYHCIISATH BCE TOKH B BETBSIX, 3aTE€M PeLIaTh C HCIOJIb30BaHUEM TTaKeTa
nporpaMmM MATLAB u cpaBHUTH pe3yibTaTbl. BOJIBIIMHCTBO CTYJAEHTOB YCIEIIHO CIPaBWIKCH C 3aja-
HUSIMU U yOenuiuch B ipenmMytnectBe cucteMbl MATLAB npu peniernn momoOHbIX 3a7a4d. Y HUX MOSBU-
JIMCh JKEJIaHUE CKOopee y3HaTh O JAPYTrux Bo3MOKHOCTsIX cucteMbl MATLAB. BrinosiHeHHE KOHKPETHBIX
na0opaTopHBIX PadOT MO PEHICHUI0 (PU3NYECKUX 3a7ay 3aKpeIuIsieT MOoMydYeHHbIE TEOPETHUECKIE 3HAHM,
(OpMUPOBAHUIO HABBIKOB HCIOJIH30BAHHS SBPUCTUYECKUX, HAYYHBIX METOJIOB MBIILICHU, WH(pOpMa-
[IMOHHON KOMITETEHIINH, MTPHOOPETEHNS aJalTHBHON KOMIIETEHITNH, MOBBIIIAET MOTHBAIAIO W AaKTHBU-
3al[UI0 MBICTUTENBHOW AeATeNbHOCTH. [Ipy BBHIONHEHUH 1a0OpaTOpHOH pabOThl CTYICHTHI KOHCYIIb-
TUPOBAJICH JPYT C APYTOM M MHTEPECOBANKCH MPOLECCOM padOTHl coceneld, TakKuM 00pa3oM OHU Tpak-
THYecH paboTaly KOJUIEKTHBHO. BEITIONHEHHE MpemioKeHHBIX JTa0OpaTOPHBIX PadOT, MPH COOTBETCT-
BYIOIIEH KOHCYJbTAllUM IO XOXYy 3aHATHH, OCOOBIX TPYIHOCTEH Yy CTYIEHTOB HE BBI3BIBAET, U OHH OT
pe3yJbTaTa UCTIBITHIBIOT OTPOMHOE KeJlaHHe elle OoJIblIe y3HaTh O BO3MOKHOCTSIX cructeMbl MATLAB.
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K. A. Kaob116exoB, P. C. Cnadekosa, I'. I1I. Omamosa,
A. A. AGxxannapos, A. Ilonartoek, I'. C. CepkedaeBa

M. Oye3oB atbiaaarel OHTYCTiK Kazakcran memiekertik yausepeuteti, IlIsimkenT, Kasakcran

TAPMAKTAJIFAH 9JIEKTP TI3BBEKTEPI ECEIITEPIH
MATLAB ITPOI'PAMMAUJIBIK ITAKETTEPIH KOJIIAHBIII INEIITY

Annoranus. TapmakranraudaekTp Tiz0ekTepiHiy ecentepiHMATLAB OarmapiaManbslk TaKeTTEPiH KOJIIAHBIIT
HICIIyTe apHAIFAH 3ePTXAHANBIK XKYMBICTAP YATriCi YChIHBLIAAbI. JKyMBIC GaphIChIH/IA €CENTEY CXEMAChl CAJIbIHA/IBI,
Kupxrod epexenepi mnaiganaHBUIBII CHI3BIKTHI TEHACYNEp KyiHeci KypacTHIpbUIAIBl JKOHE KOI((UIHEHTTED
Marpuuachel Ty3inin ecentey nporpammacsi MATLAB rininzae xa3puiansl. Ecentey HoTiKenepi TOK Ke3lepi MEeH
KezepriiepJe OoMiHETIH KyaTThl CAJIBICTBIPY apKbuUibl Tekcepiieni. HoTmwxkenep cryneHTTepMeH Oipiiecinm TalKbl-
JaHa/bl. ¥ ChIHBUIFAH 3epTXaHANBIK KyMbIcTapasl «5B060400-Ou3rka» MaMaHABIFBIHAA OKATHIH OI3/iH CTyHeTTEp
opbiHAaabl. CTyJeHTTepre ecentepii ajAbIMEH JSCTYpii TYp/Ae Ke3eK Ke3eriMeH op TapMaKTarbl TOK KYLITEpiH
ecenren mbirapy yeoiHbUIAbl. CoHbiHaH oap MATLAB Oarmapiamaibik MakeTiH KOJIAHBIN €CENTEY HOTHKEICPIH
canbIcThIpAbl. CTyeHTTep/IiH 6achIM KOIILIUIIT TarchlpManap bl JalbIKThl Topexene opsiHnai, MATLAB xyiiecin
MYHJa#l ecenTepii MbIFapyla KOJIaHYIbIH THIMII ekeHiHe ke3 keTki3mi. Omap MATLAB xyiiecinig Oacka na
MYMKIHIIUTIKTEPiH MEHrepyre bIHTa OLIIip/Ii.

Tyiiin ce3mep: xexepri, TOK K631, TApMaKTajIFaH Ti30eK, MaTpHLa.
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