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OHIHKA PAHHJA TAJKHKOT KOBHJIHATJIAPHHH PHBOXKJIAHTHPHILIA KOMIIBIOTEP
MOJEJUIAIUTHPHILIAH ®OMJAJIAHHLI
AHHOTaLMA

Makonana Gpu3HK MyaMMOIapHH 34HILAA CHMYIALMAHM amanra omupui yayHd Excel anexrpos sansauiapunas (oiisananum
Xakuaa cy3s 6opaau. bynpaii myammonapun oaauii Ba Tywynapnau Excel sxansamnapn Oumnad summ tanabanap Ba YKyBumiap
yuyH fHaja caMapaiupok Oyaaau, 4yHKH eduMM ynapHuHr Oumnmmiapn Epaammuia makitanaad. Makonana Vkysumnapra
KOMIIBIOTEP MOJEIHHH ApaTHINra MHCOI €paamuaa kypcat® yruiran. Ymby mucon ¢u3uk Taxpubanap yTKazuiga CH3IHHHT
MAXOPAaTHHIH3HH Ba OMIMMHHIH3IHH AXIIHIAMIH.

Kaaur cy3nap: mMMHTAIHOH Mo/en, GH3HK MOJEIIAIITHPHIN, KOMILIOTEP MOJE/UIAIITHPHIL, KOMITLIOTEP CHMYIIALHS, COHIH
yeyanap, MoJesap, MyaMMOoJIH Macana.

HUCNOJIb30OBAHHE KOMITBIOTEPHOI'O MO/IEJIHPOBAHHSA B PASBUTHH HCCJIEJOBATEJBCKHX
HABBIKOB ITO ®H3HKE
AHHOTaUMA

B craree paccMaTpHBAETCA MCIOJIB30BAHHE IJIEKTPOHHBIX tabnuu Excel wis peanH3auHi HMHTAUHOHHOIO MOJAS/IHPOBAHHA TIPH
pewennn uindeckux 3aga4. Pemenne Takux 3a1a4 NPOCTBIMH H NOHATHEIMH Tabauuamu Excel asnserca Gonee s>dexrusubim
JUIl CTYICHTOB M yYalllMXCH, TaK Kak peuieHHe dopmupyerca ¢ nomouibio cobcTeeHHbIX 3Hanuii. B pabore paccmarpupaercs
npHMeEp, MOKA3LIBAIOIIHI CTY/CHTAM CO3JaHHE KOMNBIOTEpHOi Moaenu. Jlanuslii npHMep NO3BOIHT YIy4IINTE CBOH HABLIKH H
YCOBEPUICHCTROBATE 3HAHHA MPH BHIMOTHEHHH (PH3IHYECKHX IKCTIEPHMEHTOR.

KnloueBnle c10Ba: WMHTALMOHHAs MOJeNL, (uINUecKoe MOJeNHPOBAHHE, KOMMLIOTEPHOE MOJETHPOBRAHHE, KOMILIOTEpHOE
MOJETHPOBAHHE, YHCJIEHHBIE METO/IBI, MOJIEITH, PEILIEHHE 3a1a4.

USE OF COMPUTER MODELING IN THE DEVELOPMENT OF RESEARCH SKILLS IN PHYSICS
Abstract

The article discusses the use of Excel spreadsheets for the implementation of simulation in solving physical problems. Solving
such problems with simple and understandable Excel tables is more effective for students and students, since the solution is
formed using their own knowledge. The paper considers an example showing students the creation of a computer model. This
example will improve your skills and improve your knowledge while performing physical experiments.

Key words: simulation model, physical modeling, computer modeling, computer modeling, numerical methods, models, problem
solving.

Kupnm. Xo3upaa Tawaum MyaccacanapHia (H3Hka
(anuHH YKATHID cH(ATHHW OLIMPHII, TabIHM jKapaéHura
3aMOHABHIT VKUTHLI yeayOnapHHH KOPHii KHIIHLL, HKTHILOPIIH
YKyBuMIapHM capanawl, MexHat Ooszopura pakoGarbapaoin

MyTaxacCHCIapHH  Taiiépnam,  WIMHMI  TalKHKOT  Ba
HHHOBAUHAIAPHH PHBOMIAHTHPHIL Xamaa aManuii
HATHXKAOPJIHKKA HyHanTHpHIITa KarTa bTHOOP

kapatuimokraa. [y 6unan Gupra, coxana euMMHHH TOnMaraH
Katop Macananap ¢H3MKa coxacHJari TabiauMm cHdarH Ba
HIMHIT TAAKHKOT CaMapagopIHTHHH OMIMPHINTA KapaTHITaH
qopa-TaadupnapHi amanra OUIHPHII 3apypaTHHH
kypcarmokaa. JKywmnaman, EummapHuHr Quzuka  Qanura
KH3HKHILIAPHHH  KydaiiTHpHmra erapad 3b»THOOp Oepmin,
TabIMM  JacTypiapH VKYBUMIApJa MYCTAKHI, KpeaTHB
(UKpIAHH  WAK/UIAHTHPHIITA  Ba  PHBOMIAHTHPHILIA
Kapatuul, TabiuM cudaruHu TabMuHnam Oyiuda amanra
oumHpHIadTrad Huap saMoH tanabnapuaan oupuaup|[1].
Tanabanap Ba VKyBUHIIADHUHT TAIKHKOT
KOOHIHATHHH PHBOXIAHTHPHINTA KapaTuiral
EHJaIIYBIAPHHHT YYKYp TaXJWIH acocHAa ¢H3uka daHHHH
VKHTHIIAA MKTHAOPIH MakTad VKyBUMIADHHHHT TaJKHKOT
KOOMIMATIAPHHH PHBOXKIAHTHPHINAA (DH3HK MacanalapHH
€M KOMMBIOTEP MOJENIAPHHH HILTA0 4YMKMII 3HT
caMapa ycys KaHIHTHHH TabKHTAIIHMH3 MyMKHH([2].
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Magsyra ona agadMérnapHuHr Taxaman. Pakammn
NeJlarOrHKaHHHT  PHBOXKITAHWIK  Tanabanap Ba MakTad
VKYBUHIADH Y4yH TyWIyHapan OynaauraH (H3HK, TEXHHK,
OHONIOTHK Ba H/KTHMOHI TH3HMIAPHHHT OJUIHIi KOMMbIHOTED
MozleJUIapHHY HIwad YHKHIIHE ¥3 Haura onaad. Komnerorep
MojeamTHpui yeyau [4-9] kipubé unknnaérran mMacanaHu
Xl KHIMIIHMHT OOLIKAa YCy/UIapH YHUQIMK camapacHs Exku
Kylda MaIDaKKaTIH Ba Mypakkad MaTreMaTHK XHcoO-
KHTOONapHH Tana® KWwiranaa KyJUIaHWIHIIH — Makcajara
MyBOHEAHP. MaBKya KOMNBIOTEp CHMYIAIHACH TEXHHKACH
Kymnad (H3MK MyamMMONapHH Xal KHIHIITa HMKOH Oepain.
llly Omnan Oupra, Muuad 4YHMKHII KHIHH OyIMaraH MaeBxyd
JacTypuii BocuTanapaas (oiisananum myxumamup. Makrab sa
yHHBepcHTeT MH(popmaTika kypenapu MS Excel anexkrpon
JKajBal MPOUECCOPHHHM  VPraHMIHH  TabMHHIAiianM. by
JMEKTPOH KaABALIAPHH, BH3Yall JacTypJail BOCHTAIapHHH Ba
TYpIH XM AuarpaMmanap, rpadukanap Ba CHPTIApHH
spaTHIIra MMKoOH Gepaaura rpaduk MoayIHHM GUpnamITHPrad
KywIH jaacTypuii TabMmusHoT BocuTacuamp. Ulynumnr yuym,
(u3MK  MyaMMOIapHH Xan Kwmmja ymOy —aacTypHil
MaxcynoTaaH (oiianaHHI MaHTHKAH TYFPH Kelaju.

MS Excel TynnamMm MXTHCOCNAmTaH mnakeTiap
(MathCad, MatLab, Math Ba Oomxkanap) Ounan
TAKKOC/aranJla KaMpoK WMKOHHMATIapra sra O¥nca-na, Oy
audepeHiHan TEHIIAMANAPHHHT COHJIH 3YHMH Y4YH 3HP
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OJUIMIT ANTOPHTMJAPHH aMaira OIIHPHII Ba KOMILIOTED
MOJIE/UIAPHHH APaTHII HMKOHHHH Oepaan. Mamxyp knrodnap
Ba YKyB Kyananmanapu [3-9] dusnkany Yprauumiia 3nexkTpoH
waapannapiaad  QoiianaHun  HMKOHHATIADH  TYFpHCHIA
TynuK  TacasByp Oepmanr. IllynuHr  yd4yH  (H3HK
MyaMMOIapHH Xan Kwimim yuyH Excel snextpoH skamsan
npoueccopuaad  Qoiifananuin MyammocH gonsapd  6yaub
konMokna. Excel rtynnamugan  Qoiizananran  xonnaa,
audepeHuHan TEHINIAMANTAPHHHT COHIIH YMHMHHH Ba 0ab3u
OMp MHTErpaIapHH TOMMINHM Tanald KMIaaMraH >Kyaa Kyn
COHIIH (M3HK TH3HMJIADHH TaKIHA KHIHII MYMKHH, ITYHHHT
YUYH YHH (H3HKa Ba KOMMOBIOTEP MOAEIAIITHPHII
acoclapHHH VpraHvmja Kyalam MyMKHH Ba  Makcaara
MYBO(DHKIHP.
x = Ypcosa-T,

U, = Yycosa,

y = arctg(¥,/9,), a, = gcosy,

Jlactnabkn MaBIyMOTIapHH y3raprupum
HMKOHHATHTA 2ra Oyamm yuyH Oouwanruy Tesnmmk O, Ba a
OypuakHHHT OeNruiaHraH KMiiMaTiapu anoxmiaa KaTakiapra
KHPHTHIMIIK Kepak, macanan, M2 Ba M3. [lapaxanapHu
panuannapra Vrkasmm yuyd dopmynann H3  karakuara

Uy = Ypsina — gt,

Taakukor metoonorusicn. Excel anextpon xanean
MPOLIECCOPHIATH MyaMMOJIAPHH Xajl KHINI yuyH OH3 HKKHTa
yeynnaH oiinananamus. bupuHum ycyn (yHKuMAnapHu
kaJBaara KHPHTHII Ba MakpochnapiaH oiinananmacian
rpapukanap Ty3HIIHH ¥3 Wuura onaan. Macanan, ypkka a
Gypuak octiaa v, = 17 w/c Te3nuk OHNaH YIOKTHPHITAH TOLI
XapakaTHHHHI X Ba ) KOOPAHMHATANAPHHH, 0, Ba b, TE3JIHK
NpOEKLUHANAPHHH, TE3NUK MOIYIH D, TEINUK BekTopH OunaH
ropusonTan, t,=/,3 ¢ MOMEHTJaru TaHIeHCHAN a, Ba HOpMal
a, TeinaHumm opacujaarn OypuakHM Xucobnam  yuyH
mafifonnapra  xucoOnam  Qopmynanaps — KHPHTHIAIH.
Kepaknn MHKIOpTapHH aHMKIamra WMKoH Oepaauran
topmynanap é3anamu:

y = O, sina -1 — g12/2,

x = 'ﬂ§+ oy,

a, = gsiny.

kupuTHaaan: "=M3*3.1415/180". MyammoHH Xan KHIHII
yuyH Excelna xansan Ty3unaan; YHHHT KaTakdanapu TapkaOn
l-kansanma kentupunarad. OnuHraH HatHxkamap 1-pacmzaa
KYPHIIHMH3 MyMKHH.

1-ocadsan
Kamaxnap Muxoop Tapkub
BI, B2, B3, ... T 0:02;04;06;08;1;1.2..
C3 X =SM$2*COS(SNS3)*B3
D3 ¥y =SM$2*SIN(SNS3)*B3-9,8*B3*B3/2
E3 Uy =8M$2*COS(SN$3)
F3 v, =$M$2*SIN(SN$3)-9,8*B3
G3 v =SORT(E3*E3+F3*F3)
H3 y =ATAN(F3/E3)*180/3,1415
13 ay =9,8*COS(ATAN(F3/E3))
J3 a, =9,8*SIN(ATAN(F3/E3))

vy amma

154 65

13.4 61,885

11,5 57,976

9.53

Chart Title

Chart Title

!_-pac:.u. Vihxa dypuax ocmuda yroxmupuizan mownunz xapmmwu Xucobaaw
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Hucbaran agpeciam wnulatunamd, Qopmynanap
“=M3*3.1415/180" cudaTnaa KHPHTHIIAH. Vnap
KYYHPHITAHJA KaTaKJIAPHHHT MaH3HUIapH  Y3rapTHPHIAIN.
Tu3um napamerpnapu Ba OOLUIAHFUY IHAPTIAPH NEKTPOH
JKaJBAJIHHHI Maxcyc Kartakuanapura &3unaau, wy OunaH

Ele Edt Yew [nset Format Debug Bun Jook Add-ins Window Help
[y s s ]SSV

© t2can

Oupra ynapHM wWnulataguras  QopMmysnanapiaa  MyTJaaK
anpecaam kynanmwiaan: SES2, SFS3 Ba Gomkanap. Onunran
JKazBan acocHaa ypranunaérrad gpyskuusnap cranaapt Excel
BOCHTAJIApH EPAAaMHJIA TY3HIITaH.

Frivate Sub CommandButtond Click()

Ax = Cella(l, 2): Ay = Cells(2, &)
wx = Cells(3, 8): wy = Cell=(4, 8)
f1 = Cella(5, 8): dt = 0.2

While t < 60
Tmtediziwiel

X = Ax * Cosiwx * t)

¥y = Ay * Cosfwy * © + fi)
Cells(i, 1) = x: Cells(i, 2) = y
Wend

End Sub

Keiinnuannk Mypakkad MyaMMOJapHH Xal KHJTHII
yuyH (oiilaTaHyBYH TOMOHHIAH Maxcyc Onokjaa spaTHiraH
KHYHK JIACTYP - MAKPOC E3MIIHH Y3 HYWra ONraH WKKHHYH
yeynnan ¢oiinaranum kepak. Makpoc Visual Basic tinnaa
&uaran 6Yiub, ¥3 BakTMAa UMKIHH V3 HYMra OJIMIUM,
KOOP/HHATAALIN, MACCHB SJIEMEHTIAPHHHHI HHTErPAIHHH,
XOCHJIACHHH, KYII MapTa Kaiita Xucobnamunu Ba Goukanapuu
TONUII YYyH MUUIATHAMIIH MyMKHH. Bab3u Basudanapiaa
VBA (Visual Basic Application) nactypnapm &Epaammaa
XapakaTJaHyBuH 3appaJapHHHT KOOpPAMHATAIApH XHCoOm1ab
YHKHJIAIH, MOC KeJlaJHraH KucMmaH anddepennman Tenrnama,
ITyankape OynuMH Ty3unaau, OHp KaTop TecTaap YTKazHiaan
Ba X0Ka30. MykaMMasl MakpoCHH E3HIIl YUyH KyHHAariwiapHu
Tannanaan: View > Toolbars > Controls > Button [3; 4].
Command Button] Tyrma4yacHHH aJBaira KY4HpHIIHHIH3 Ba
ycTHra MKKM Mapta 6ocuiuntrus kepak. Kypcarwiran oiinaja
HIIra TYWHPWITAHAAH CYHr OakapwiajuraH JacTypHHMHI
MATHHHHM KHPHTHIaIH €KM HycxacH »koilnanaau. Makpoc
JNEKTPOH  JKAJABAIHMHI  KYpPCaTHAraH  KaTakIapHAaH

Hactyp

Private Sub CommandButtonl_Click()

Ax = Cells(l, 8): Ay = Cells(2, 8)

wx = Cells(3, 8): wy = Cells(4, 8)

Jfi=Cells(s, 8): dt = 0.2

While t < 60

t=t+dri=i+1

x =Ax * Cos(wx *1)

y=Ay * Cos(wy *1t + fi)

Cells(i, 1) = x: Cells(i, 2) = y

Wend

End Sub

JlacTyp HyKTa XapakaTHHH Xap XHI aMIUIHTY/a,
4acToTaja Ba (haza CHDKHIINIA CHMYJALNA KHANINTA HMKOH
Oepaau. Yactoranap OyTyH COHNAPHHHT KYynNaiT™MacH (SbHH,

2-pacm. I'apmonux mebpanuurapuu CuMyIayua Kuauue yiyH Makpoc apamuu
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MabBIYMOTIApHH VKHiAH Ba XucoO-kHTOONMapHM amanra
ONIMPraHJaH CYHr XHCOOMAam HaTHWXKaJapu KaJBaTHHH
Ty3aau. YOy »aaBan acocHaa YpraHwiraH OOFIHKIHK
rpaguru Ty3unaad. MykamMman Makpoc IIYHAQH Ty3HJIMLIN
MYMKHHKHM, arap TyrmMa sHa OOCHJICA, JacTyp BaKTHH
Oenrunanran At Bakrra KynaitupamM, XucoG-kuToGnapHu
Takpopiaiiau Ba suru rpaduk Tysaau. Bab3u myammonapaa
(hH3MK KaTTaMMKIap HXTHEPHIT GHpIMKIapaa YidaHaau.

2-pacMaa, TapMOHHMK  TeOPaHMIIHH  CHMYJISALHS
KHJIQJIMTaH Makpocra Mucon Kypu6 unkuiim. Jlactypan wmra
TYNIMPraujaH  CYHr, TerHIUH  WKKHHYH  Jlapakamu
audepeHIHan TEHIIaMaHH €UHII HATHKANAPH JKa/IBalapH
onuuaau: Mmuatwirad aacTyp BakT aiJIaHHIIMHH §3 WuWra
onaaM; y KOOp/IMHATAIAPHU X(1)=Asin(w, 1),
Y(@®)=Asin(o,T+py) HM Xucobnad uMKaaM Ba HaTHKanap
Excel 2/1eKTpoH KalBaIMHMHT KaTakyanapura éunaan. HI -
HS karakuanapjad amimiutyja, TeOpaHuil dacToTajsapH Ba
(asa cwpKHIIMHUHT KuiiMaTnapy Ykuiaan. OnuHraH xaasai
Ba rpadukanap 3-pacma KypcaTHIraH.

w/w,=n/m, Oy spna n, m€ Z) 6ynca, nykra Jluccaxyc
¢urypacn e wHomnaHraH EnHMK OrpH  uM3MK  Oyiinab
XapakaTJIaHaJIH.




0°zMU xabarlari Becruuk HYVY3 ACTA NUUz | FALSAFA | 1/5/1 2021

2,9402| -1,29316 A_X
2,763183| -3,20457 CommandButton1 Ay
2,476007| -3,99654 w_x
2,09012| -3,3924
1,620907| -1,6032
1,087073 0,746049
0,509901| 2,834679
-0,0876| 3,933074
-0,68161/ 3,657533
-1,24844] 2,10431
-1,7655| -0,18401

b -2,21218

el -2.57067
-2,82667
-2,96998
-2,99488
-2,90039

Chart Title

‘

Chart Title

B B M -——+ 100%

3-pacm. Xap xun nucbamaapoa ./w, yuyH y3apo nepnenoukyiap uyHauwoa mebpanaémean Hykma xapakamiapu

VKyBUHIAPHUHT (usukann VKUTHILILAA TaJAKUKOT
KOOWIHATIADUHH PHBOXKIAHTHPHII Y4yH SHI Kynail Gyiran

Ywby taxpubana uxruaopau tanaba Ba YKyBuniaap
KOMIIBIOTEPHH MOJIC/UIALITHPHIL 6yiinua amanuii

MalFyJa0Tap Ba KOMNbIOTepAa (H3HK MyaMMOJApHH Xai
KWIHII ycy/ulapujan KeHr (poiijanaHnmuiapy MyMKHH.
Taxpubanap komneiorep €pramuaa yrkazunaam. TanabGanap
Ba YKyBuUMIap anabuérnapaa TaxJml KHIHHTaH MHCOJIap
acocH/1a MyaMMOJIapHH Y371apH Xa/l KHITHIIAIH.

Xyaoca. Vkruaopau tanabanap Ba YKyBYMJIADHHHT
TaJAKHKOT HWIUIApUHH Oaxapuiiaa (UMK MyaMMOJIapHH
KOMIIbIOTEP EpJaMH/a HMMMHTALMOH MOJEIHHM  sApaTHO,
euHMIap YHMKApHIl Taxiania KwiMean. Mkrugopan tanaba sa

HII TYPH - KOMBIOTEP MOJIC/UTAIITHPHIN aHHK/IAHIH.

Du3HK MMMHTALHOH MOJEUIAPHH IOKOPH Japaxajaa
OGakapum yuyH VKyBUMIapra TaAKMKOT KOOHIMATIApH,
I0KOPH H3/IaHHIN (paoNTHTH Ba IOKOPH Jlapakajarid TaaAKHKOT
HILIapHHK Gaxkapuil yuyH Gapkapop HUKH MOTHBAIIHS Kepak.

VKyBuMIapHH TaJKMKOT —(DAONMATHIA OWIMPHIILIA
pakamiM yCy/lap acocHAa KOMIBIOTEP MOJE/UIAIITHPHIL
KaOu sxapaéHinapHH ¥3 HYHra osa/u.
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