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(KponusHuywvkuti)
BUKOPUCTAHHA 'PA®IYHUX 3ACOBIB MATHCAD Y
JOCJIIIKEHHI TAPMOHIYHUX KOJIMBAHBb CTYJIEHTAMU TEXHIYHUX CHEIIAJIBHOCTEM
KOJIEAXKIB

Y crarTi po3KpuBaETbcs npobJsema peanizanii koMn'roTepHO-rpadiuHUX TEXHOJIOTIH y
HaB4YaHHI  ¢i3UKM dYepe3 BIPOBA/PKEHHS  eJIEMEHTIB KOMI'IOTEPHOTO  MO/IeJIOBAaHHS.
3amponoHoBaHa MeTOAMKAa BUKOpPUCTAHHS rpadiuHoro cepefjoBullla CHUCTEMH KOMII'HOTEPHOI
MaTeMaTukn Mathcad mig 4yac gociigkeHHS rapMOHIYHHUX KOJIMBAaHb CTYyJe€HTaMU TEXHIYHUX i
TEeXHOJIOTIYHHUX cllellia/ibHOCTel KoJieIKiB.

Kawuoesi caoea: komn'tomepHa epagika, Mathcad, cucmemu kKomn’tomepHoi mamemamuku,
npozpamui 3acobu mamemamuyHoi nidmpumku, ei3yaqizayis, ModeaweaHHs, OGocAIOHUYbKA
disiibHicMb.

IloctaHoBKa npo6Jiemu. PopmyBanHs iHopManiliHOro NpocTopy B yMOBAax CTPiMKOro
pO3BUTKY iHdopMaliiiHo-koMyHikanilitHux TexHosiorid (IKT), BnpoBa/P)keHHSI PUHKY OCBITHIiX
NOCJYT y HalIil Jlep>KaBi CIOHYKaJI0 OCBITSH /|0 MOLIYKY HOBUX MeTO/iB, $opM, 3ac06iB HaBUaHHS,
NpUBaGJIMBHUX AJI1 CY4YaCHOI BUMOTJIMBOI MOJIO].

[IponukHeHHs [KT B 0CBiTHIO JiIIbHICTD KOJIE[XKIB | TEXHIKYMIB y Neplly 4epry BIIMHYJIO
Ha BUKJ3JAHHA [AUCHUIUIIH NPUPOJHUYO-MATEMATUUYHOIO Ta TEXHIYHOTO HaNpPsIMKIB, fAKi H
BU3HA4YalOTh HAYKOBO-TEXHIYHHUU MPOTPEC CbOTOYACHO]I AepKaBH.

AHasi3 HayKOBO-METOAWYHOI JIiTepaTypH, Cy4aCHOrO CTaHy Ta NepCIeKTHUB PO3BUTKY
KOMIT'IOTEPHUX TEXHOJIOTiM /103BOJIMB 3pOGUTU BUCHOBOK, 1[0 B aBaHrap/li KiCHOTO OHOBJIEHHS
3aco6iB HaBYaHHS Qi3ukU (y TOMY 4YHCIi nporpaMHux), GOpMyBaHHS HaBYaJbHO-METOJAHUYHOI Ta
MaTepiaJbHO-TEXHIYHOI 6231 HOBOTO IMOKOJIIHHSA CTOATH KOMIT' IOTEpPHO-IpadidHi TEXHOJIOTII.

JAupakTuyHi MoxiuBocTi koMmm'roTepHoi rpadikd Ta MNporpaMHUX 3acob6iB, ski il
3a6e3nevyy0Th, BU3HA4YAOThCA Hacammepe/, ii MeToaamu. CepeJ; METO/IiB KOMIT'I0TepHOI rpadiku
BaroMe Micle y BUBYeHHi ¢i3vKM MoOCifal0Th MeTOJM Bi3yasisalii Ta MojestoBaHHS, SKi
OiBUINYIOTh piBeHb po3yMiHHS ¢i3uuHOTrO MaTepiasy, 3abe3nevyyrTb MNOEAHAHHS 3HAKOBO-
CUMBOJIIYHOTO W 06pa3sHOro MHCJIEHHS, [J03BOJSIIOTh aKTUBI3yBaTHM HaBYasbHY [isJIbHICTB
CTYZIeHTiB MiJ| yac 6yAb-9KUX GOpPM 3aHATH 3aBJsIKU HalaHHSA iM TOBHOBAXXeHb JIOCJIiTHUKIB.

BHac/iok bOT0 BUKPUCTAJi30BY€EThHCA NpobJieMa 1060py NporpaMHHUX 3aco6iB peaJtizarii
MeTO/iB Bi3yasizamili Ta MojesoBaHHA MiJy 4Yac HaB4YaHHS Qi3WKH, $SKi 3aJ0BOJILHAIOTH
JUJAKTAYHUM PUHIUIIAM, i pO3pO6KU METOAUKH IX BUKOPUCTAHHSI.

AHaui3 ocTaHHIX AocaifkeHb i nmy6uaikanii. PisHi AuakTU4HI Ta MeTOAUYHI acneKTH
3aCTOCyBaHHs HaBYaJbHUX PecypciB KoMm'roTepHoi rpadiku mocaimkysaau O.I. ['ntasyHoBa, C.M.
T'opo6Gelp, 10.0. JopoieHko, L.O. 3aBaJICbKUH,
[JA. Humak, M.®. HOcynoBa. 3aranbHi npuHiunu BrpoBamxeHHsA IKT y kommneTeHTHicHOMY
HaB4YaHHI MiJ| Yac BUKJIaJaHHA NPUPOSHUY0-MATEMATUYHUX AUCLUILIIH PO3IJ/IALAINCA B HAYKOBUX
npansax M.L Kanpaka, 10.0. Kyka,
O.I. bengeca, C.IL. Benunuko, 0.A. MapuyeHKo, C.A. PakoBa, 10.1. CiHBKO,
B.Jl. lllapko. [ITuTaHHSAM BUKOpHUCTaHHS rpadiyHOro i MaTeMaTUUYHOTO MO/IENIOIUYUX CepeJIOBHIL]
NpOrpaMHUX 3aco6iB OIliKyBaJucAa BITYM3HAHI Ta 3apy6ixHi HayKOBIi
A.B. AHTOHeIb, A.O. BoryciaBcbKui, 10.0. EdumeHKo, 10.B. €ukauio,
AM. Kynapat, M.M. Kyngpar, JI1.O. ®jeranTos, L.10. Ulersosa.
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MeTta crarTi. Ha cborofHi icHye mupokuil BubGip KoMepLiliHOro Ta 6e3KOIITOBHOIO
nporpaMHoro 3abe3nevyeHHs, 30KpeMa IMeJaroriyHux MporpaMHUX 3acobiB, BijJ MPOBIJHUX
CBITOBUX BHPOOHUKIB AJ51 6yAb-s1K01 06J1acTi 3HaHb. Ajle 3aBX/JU MPAaBO BUOOPY TOr0 UM iHIIOTO
IporpaMHOro 3aco0y, KWW 3abe3nedyyBaTHUMe pO3B’SI3aHHS AWJAKTUYHUX 33/a4, HAJA€ThCS,
HacaMmIepe/, NnejaroriyHoMy npaniBHUKY. TOMy MeTOI0 MO€EI CTATTi € OGIPYHTYBaHHSI BUGODPY
nporpaMHoro 3aco6y Mathcad Ta po3kpuTTS AUIAKTUYHUX | METOJUYHUX aCIIEKTIiB BUKOPUCTAHHSA
Horo rpadiuHoro cepejoBHIlAa Mif 4Yac AOCTiPKEHHsS TapMOHIYHUX KOJMBaHb CTyAEHTaMH
TeXHIYHHUX clieliaJIbHOCTeH KoJIe/KiB.

Bukjaa oCHOBHOro marepianay gociaigxkeHHs. [HpopMmalisi, Ky oTpuUMyeE JIIOAUHA NPO
JIOBKIJUJIS, MOTpaIJisie [0 Hac 4yepe3 OpPTraHU UYTTs, cepes, SIKUX BKpal BaXk/JUBUM € 3ip.
CrnpuiHATUN HEPBOBUMU KJIITHHAMMU CEHCOPHUN CUTHAJI NTepelaEThCs AJ51 06pOOKHU 10 TOJIOBHOTO
MO3KY, IKMH BXOAUTH A0 CKJIAJly LeHTpaJbHOI HepBOBOI cucteMu. O6pobka iHpopmalii y Mo3Ky
BiAOYyBA€ETHCS 3 3a/IyYEHHSIM [IBOX MeXaHi3MiB MUCJEHHS: 3HAKOBO-CUMBOJIIYHOT0, 1110 MaHiMyJIto€
abCTpaKTHUMHU MOCJIiIOBHOCTSIMU CHMBOJIIB (00’€KTiB) 3 ypaXyBaHHSIM CeMaHTUKH CHUMBOJIB i
NpPaKTUYHHUX 3HAHb, 3B’S3aHUX 3 CUMBOJIaMH, Ta 06pPA3HOro, sIKe MpaLI0E 3 CEHCOPHUMH 06pasamu
Ta ysBJEHHAMU Npo Hux. [pyruil MexaHi3aMm 3abe3neyye MaKCHMaJbHY IIBUJKICTb 0OGPOOKHU
indopmMariii, mo cnpuiimMmaeTbesa y dopmi rpadiuHoro 306paxkeHHs [1,c.11].

[ILM. EpaHieB, onucyroyd HeOoOXiJHICTb 3acTocyBaHHs rpadiuHoro obpasy B HaBUYaHHI,
NOCUJIAETBCSA HAa Te, L0 «PUCYHOK (KpecieHHs, rpadik Touo) po3BaHTAXKYE amapaT JIOTIKH i
BMHKAa€e 0cCO6JIMBI MexaHi3MH ILjijicHOI nepepo6ku iHpopmanii Ta 36i/nbliye MEeBHUM 4YHUHOM
NPOMYCKHY 3/IaTHICTh MO3KY, MPUIIBU/UIYE Mepebir HA Lilk 6a3i cKIaHUX JOTIUHUX MipKyBaHbY,
10 B YMOBax BCe3poCTarydoro iHGopMalillHOro HaBaHTAXKEHHSI € HaJ3BUYallHO aKTyaJlbHUM i
noTpeby€e 'PYHTOBHOTO BUBUEHHH [3,¢.122].

BojiHO4YAaC Gi/bIIICTh HAYKOBIIB BBAXKAIOTh, 1110 JIKIIE MOEJHAHHSA 3HAKOBO-CUMBOJIIYHOTO
(s1oriko-Bep6anbHOr0) i 06pPAa3HOTO MHUCJAEHHSI 3a6e3Me4YyITh «dIKICHY IHTerpajbHy OI[iHKY
iHpopMarnii». OfHUM i3 HI/IAXIB JOCATHEHHS TaKOTO Pe3y/AbTaTy € MO/Jie/II0BaHHSI.

Mo/ie/ifoBaHHSI OJTHOYACHO PO3TJISAZAETHCS K MEeTO/, TaK i 3aci6 mi3HaHHA Ta nepejbadyae
JIOCJIiPKEeHHS TIEBHUX 00’€KTIB, SIBUII, MPOLIECIB Yepe3 ixHi aHa/Joru — Mojiesli 3 MeTOK BUPillleHHS
NoCTaBJ/ieHOi 3aAayvi. BUkoprcTaHHda X KOMI'I0Tepa fIK 3acoby MoJesoBaHHs, 3a cjioBaMu M.C.
['onoBaHs, Ja€ MOTYTHIN NOIITOBX [JiJI1 PO3/JyMiB, COPOLIYE YCBIAOMJIEHHS CYyTi HOBOr'O MOHATTS,
CIpUsIE IHAYKTUBHUM BiIKpUTTAM [2].

OCHOBHOIO 03HAaKOK KOMI'HOTEPHOTO MOJIEJNIOBAaHHA € MHOoro iHTEpPaKTUBHICTb -
MOXJIMBICTb 6e3M0ocepeIHbOrO /Aia/IoTy B CUCTEMI «KOMIT'IOTEP — KOPUCTYBauy» IiJ 4yac poboTH 3
MO/JIeISIMU.

Peanizanifs npuHuuny MojesOBaHHA 3JAIMCHIOETbCA 4Yepe3 MNpPOTrpaMH Ta NOpOrpaMHi
komiiekcu Blender, Mathcad, Electronics Workbench, TinkerCAD, Business Studio, Geogebra,
Matlab, Maple, GRAN, Derive, Mathematica, MS Excel, MS Access, MatLab Simulink, «IloyaTku
eJIEKTPOHIKU» TOLIO.

Jo nporpaMHux 3aco6iB, fIKi ONAaHOBYIOTb CTYJEHTH TEXHIYHUX KOJeJKiB NpOTAromM
HaBYaHH{, BifiHOCATbCA mnporpamu odicHoro mnakety MS Office, mporpama Mojest0BaHHSA
nudpoBUX i aHa/JOroBux eyieKTpoHHUX cxeM Electronics Workbench; cucrema komn'roTepHoi
Matematuku Mathcad (CKM), wmoBu mnporpamyBaHHs Ilackanb, Delphi, C++, cucrema
aBTOMAaTHU30BaHOTO MpoeKTyBaHHA KoMmnac.

Ha nymky BYeHUX-MeTOJAMUCTIB, HAMKpaU[MMHU 3acob6aMy MOJeJI0BaHHS MiJ| Yac BUBYEHHS
$i3uKY B 3aK/1aJlax cepeaHbol i mpodeciiHOI 0CBITH € mejaroriyHMuN nporpaMHui KoMmsiekc GRAN
i Tabanunuil npouecop Microsoft Excel. [lns onucy moBeAiHKHM TeXHiYHUX NPHUCTPOIB, CyTHOCTI
TEXHOJIOTIUHHUX Ta eJIeKTpOMeXaHIYHUX MpoleciB y Bullid Ta ¢daxoBill mepeaBuulii ocBiTi -
Bifjal0Th nepeBary MaTeMaTHU4HUM NakeTtaM Maple, Mathcad, nakeTy imiTaniiiHoro Moe0BaHHA
Matlab Ta nporpawmi Simulink.

Taka audepenuianis y Bu6opi nporpamMHux 3aco6iB € gopeuHoto, Tomy o CKM Mathcad
Ma€e OinbmIMNA TOTeHLiaNn s peasisanii MozesnwoBaHHs, Hik MS Excel, 3aBasiku mnpoctomy
rpadiuHoMy iHTepdelicy, HecknaJHii BOyZOBaHI MOBI MporpaMyBaHHSl, MOXJIMBOCTSM
CTBOpeHHS aHiMarii, JIerkocTi ynpaB/iHHS Pi3HUMHU 06JIACTAMHU B MeXaX JOKYMEHTY Ta BPAaxOBYE
piBeHb mi3HaBaJIbHUX 3Ai0HOCTel cTyzAeHTiB. Haxkanb, HaykoBi po60TH, fKi HPONOHYIOThb
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TEOPEeTUYHi i MeTOANYHI OCHOBU BUKOPHUCTAHHS NporpaMHoro cepejgosuiia Mathcad, y HaB4aHHi
$i3UKY NPaKTUYHO BiJCYTHI.

3 orssay Ha lle, HaMu OYB po3po6JeHu crenkypc «MogentoBaHHS (i3UYHUX HPOIECIB
3aco6aMy KOMI'I0TepHOI rpadiku» [ CTyAEeHTIB TeXHIYHUX | TEeXHOJIOTIYHUX CreliaJbHOCTeN
KOJIeJKiB, Jie BigOyBaeTbcsl He TiJbKM GopMyBaHHA cucTeMH i3WYHUX 3HAHHS Ha OCHOBI
cy4acHUX pi3sUyHUX Teopili, a ! NPUILENIIOITHCS HABUUYKYU TPOEKTHOI, AOCAIIHUIBKO]I AiIIbHOCTI,
po6oTu 3 CKM, aki € ogHOYacHO 3ac060M HaBYaHHS Ta iHCTPYMEHTOM MalOGyTHBOI JislJIbHOCTI
daxiBiis.

fAx npuksaz posriasHeMo MoxauBocTi peasnizanii CKM Mathcad y npoueci BUBYeHH:
rapMOHIYHUX KOJIUBaHb.

KosinBasibHI nponecd MalTb BaroMe 3Ha4yeHHS B XKUTTI Ta TexHiui. Tomy posrisag Teopii
KOJIMBAHb JJIsI MAUOYTHIX TEXHIKIiB i TeXHOJIOTIB € BKpal HeOOXiJHUM. Ha Haly JYMKY,
BUBYEHHSI KOJIMBaHb, 30KpeMa MeXaHiYHUX, HeoOXiZHO [JOMOBHHUTH KOMII'IOTEPHUM
MO/IeJIIOBAHHAM, fIKe [103BOJIIE PO3IUMPUTU KOJIO MeTOJiB HaBYaHHA, HaJa€ CaMOCTIMHOCTI B
ONlaHyBaHHI HOBUM 3HAHHAM, 10 3a NpPaBUJIBHOI oOpraHisauili HaB4YaHHA NpHHece Kpaliud
pe3yJbTaT, HiXK penpOAYKTUBHUN METOL.

Y 3B’s13Ky 31 3HM>KEHHSIM PiBHS 3HaHb abiTypi€HTIB, sIKi BCTyNMalOThb A0 KOJIeIKiB, Oy b-siKe
OlepyBaHHsl anapaToM BUIOi MaTeMaTHKH, NM0OyJoBa rpadikiB TPpUTrOHOMETPUYHUX OYHKIIN
CTaHOBJIATbL [JJi1 HUX 3HauyHi TpyaHou. OTxe MiATPUMKAa BUBYEHHA KOJIMBAJbHOIO IpOLECY
3acobamu CKM pomomoke MalbyTHIM ¢axiBusgM BUPIIMTH L0 mOpobseMy 3 MiHiMasbHOW
BUTPATOIO Yacy.

Tak MOXJIMBOCTI CHMBOJIBHOTO 064YHceHHs B Mathcad 03B0/IAIOTE CTyieHTaM OTpUMaTH
aHaJMiTUYHI QYHKIIOHAJbHI 3a/IEXKHOCTI IBUAKOCTI i MPUCKOPEHHS TapMOHIYHUX KOJIMBaHb BiJ
4Yacy 3 HACTYNHOIO IXHbOK MOOGY/0BOI0 Ha OJAHIA KOOPAWHATHIN IJIOIIWHI, IO CHPOIIYE aHaJIi3
noBeJliHKU Qi3UYHUX BeJU4uH (puc.l, puc.2).

T'apyoniuni konueanHa
x(t)=Acos(ottog)

IlTennkicts v= d—x(t) - —wAsin g + wt)
at ‘ /

2
TIpuckopeHHS a= d_zx(t) - —wz-A-cos['-pD + wi) +
dt ‘ ’

Puc. 1. lllgsudkicmb i npuckopeHHsi 2apMOHIYHUX KOAUBAHb
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Puc. 2. I'pacbixu ¢pyukyiti x(t), BA(t), a(t) eapMoHIYHUX KOAUBAHb
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KosvBaHHSA, 3 SIKUMH JIOBOAUTBLCS 3yCTpPidyaTUCA B KUTTI, HabaraTo CKJaAHimm, HiX
rapMoHiyHi. TexHiKU i TexHOJIOTH B CBOil npodeciiiHiil AiIbHOCTI MalOTh CIpaBy 3 KOJUBAaHHAMU
TeXHIYHOro 00J/1a/lHAHHS, Pi3HUX KOHCTPYKLiM, eJeMeHTiB MallWH, SIKi pO3rJasaJalTbCid fK
pe3yJbTaT Jl0/laBaHHA JEeKUIbKOX KOJIMBaHb. [y BCeGIiUHOTrO aHasli3y pe3y/bTaTy Ta HacAiAKiB
JOJaBaHHSI KOJIMBaHb CTYJ€HTU MalOTh MOXJIHMBICTb 3a JOMOMOI0I0 MOJE/I0Y0ro cepeJoBULIA
Mathcad 3aHypuTHCh y mpoliec, AKUM iMiTye Aisi/IbHICTH HAYKOBISl, TUM CaMHUM OBOJIOJITH
HAayKOBUMM MeToJaMu ¢i3vKH i 3acobamMu gocaigxeHHs GisnuHUX aBuly (puc. 3).

JlomapaHHA I‘apMOHi'-]HHX KOJIHBaHb

1
Al =02 A2 =02 wl = 5T w2 = o™ pl=m p2 =10
x1(t) == Al-cos(wlt + o) £=10,01.20
x2(t) = A2-cos(w2-t + p2) x3(t) = x1(t) + x2(t)
0.2
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Puc. 3. /lodagaHHs1 2apMOHIYHUX KOAUBAHb 3 NPOMUAEHCHUMU (hA3AMU.

[ y3arajbHeHHd OTPHMaHUX 3HaHb CTYAEHTAM MOXXHa 3alpONOHYBAaTU 3apUCyBaTH
BUIJISI Pe3yJbTYHUYOro KOJUBAHHA [Jis Pi3HUX 3HAayeHb NapaMeTpiB KoJHuBaHb (LHUKJII4YHOI

4acToTH, pizHulli dpas, aMIIiTyiu) Ta 3pOO6UTU BUCHOBKH.
Heabusiky 3alikaB/eHiCTb BUKJHWKAE y CTY[EHTIB [J0JaBaHHs KOJMBaHb MaTepiajbHOI

TOYKH, IKI BOHA 3/iHCHIOE OJHOYACHO B [IBOX B3aEMHO IleplIeHUKYIAPHUX HAIlPSIMKaXx:
x1(¢) := Al xcos(wl x t + 1)
v2(t) .= A2 xcos(w2 xt+ @p2)
[Ipy 30ymKeHHI KOJIMBaHb MaTepiaJibHa TO4YKa OyJe pyxaTHUChb MO JesKild KpUBOJIHINHIN
TpaekTopii, popma fKoi 3anmexkuTh Bij pisHULi a3 i chmiBBiHOLIEHHS 4YacTOT KoJsiMBaHb. Taki

TpaeKTopil Ha3uBawThCs dirypamu Jlicaxy.
®irypu Jlicaxky MoKHa OTPUMATH 3a JONOMOrow ocuuiaorpada a6o rapmoHorpada. Ane

yepe3 Opak vacy Ta BifgCyTHicTb npusiajiB [Jis JeMOHCTpauii pilleHHsAM NOpo6JeMH IMOCTa€E
imiTaniiine mopenwoBaHHs B CKM Mathcad, uio f03BoJsisiE CTyZleHTaM CTBOPUTH Ha eKpaHi
koMI'toTepa ¢irypy Jlicaxy 6yab-saikoi ¢opmu (puc.4).

0.2 T

0.1
yl(t) 0

-0.1

]
-02 -0.1 0 0.1 0.2

-0.2

x1(t)
Puc. 4. @izypa Jlicaxcy (chiesidHoweHHs wacmom 2.3, piznuys ¢as 3m/2)
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OnucaHa BHle MeTOIMKa BUBYEHHS TapMOHIYHUX KOJIMBaHb 6yJa anpo6oBaHa B XTK imeni
IBana Koxeny6a M. lllocTku mig yac BUKJIaAaHHSA crelkypcy «MojentoBaHHs Qpi3HUYHUX MpoOlLEeCiB
3aco6amMu KOMI'10TepHOI rpadiku» Ta mokasasia 3poCTaHHS IKOCTi GPi3UYHUX 3HAHB.

BucHOBKHU. BukopucraHHs rpadiuHoro cepegobuma CKM Mathcad y HaBuaHHiI ¢i3uku
CTYZEHTIiB TeXHIYHOTO i TeXHOJIOr{4YHOTro Npodisto € MepcrneKTUBHUM, 60 330BOJIbHSIE IPUHLUIIAM
aflanTuBHOCTI Ta gudepeHnianii, panioHanbHoOCTI i wisicHocTi, iHTepakTUBHOCTI i BigKpUTOCTI,
MPUKJIaJHOI peasli30BaHOCTI, IHTErpaTUBHOCTI TOLIO.
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SVETLANA YEFIMENKO
USING GRAPHIC TOOLS MATHCAD IN THE SUDY GRAPHICAL OSCILLATIONS OF STUDENTS OF
TECHNICAL OF COLLEGES

The article is devoted to the choice of software that solves didactic problems in the study of
physics and aims at intensifying the cognitive activity of students of technical colleges.

The article reveals the problem of implementation of computer-graphic technologies in the
study of physics through the introduction of computer modeling elements. It is shown that
computer graphics tools are one of the components of the intellectual learning environment.

Didactic capabilities of computer graphics and software that it provides are determined
primarily by methods. Among methods of computer graphics, a significant place in the study of
physics is occupied by methods of visualization and modeling that increase the level of
understanding of physical material, provide a combination of symbolic and figurative thinking,
allow intensifying student education activities during any form of employment by empowering
them to researchers. To simulate physical processes, it is suggested to give preference to the
mathematical package Mathcad.

Systems of computer mathematics Mathcad has great potential for simulation with a simple
graphical interface, a simple built-in programming language, animation capability, ease of control
over different areas in a document, and takes into account the level of cognitive abilities of students.
Therefore, in the article the method of using the graphical environment of computer mathematical
system Mathcad in the study of harmonic vibrations by students of technical and technological
specialties of colleges is proposed. It is shown that using the graphical environment of the program,
changing the parameters of oscillation, it is possible to better analyze their behavior. It is proved
that the adequate use of pedagogical software tools for computer graphics contributes to the
formation of research skills among students of technical colleges and creates conditions for their
active work.
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The described method for studying harmonic oscillations was tested during the course
"Simulation of physical processes using computer graphics" and has been approved. Therefore, the
use of the graphical environment of systems of computer mathematics Mathcad in the study of the
physics of students of technical and technological profile is promising, since it satisfies the
principles of adaptability and differentiation, rationality and integrity, interactivity and openness,
applied implementation, integrity, etc.
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