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BUKOPUCTAHHA T'PA®IYHHUX 3ACOBIB MATHCAD Y AOC/JIIAKEHHI
TAPMOHIYHUX KOJIMBAHb CTYIEHTAMU TEXHIYHUX CIELIA/IbHOCTENA
KOJIEAKIB

Y craTTi po3KpUBAETHCA MpobJieMa peatizallii KoMIT 1oTepHO-rpadiuHUX TeXHOJIOTIN
y HaByaHHI Ii3WKM 4Yepe3 BIPOBA/PKEHHS e€JIEMEHTIB KOMII IOTEPHOTO
Mo/Ie/II0BaHHS. 3allpOII0HOBaHa METOAMKa BUKOPUCTaHHS IpadivHOro cepejoBUILA
CUCTEMH KOMIT'I0TepHOI MaTeMaTUKH Mathcad nif yac gociiykeHHs rapMOHIYHHAX
KOJIMBaHb CTY/IEHTaMH TEXHIYHUX | TEXHOJIOTIUHUX ClIellia/IbHOCTEN KOJIe/KiB.
Kawwyoei caosa: komn'tomepHa 2pagika, Mathcad, cucmemu komn’tomepHoi
MamemMamuku, NPo2pamHi 3acobu mamemamu4Hoi nidmpumku, gidyanisayis,
M00en08aHH S, 00CAIOHUYbKA Jisl/IbHICMb.

IlocraHoBKa mpo6jemMu. PopMyBaHHsA iHPopMaliliHOTO NPOCTOPY B YMOBaxX CTPiMKOTO
PO3BUTKY iHpOopMaliiiHO-KOMYyHiKalinHUX TexHoJiorii (IKT), BupoBa)keHHS pUHKY OCBITHIX OCAYT y
Hallliil lep>kaBi CIIOHYKaJI0 OCBITSIH [0 NOIIYKY HOBUX METO/IiB, OpPM, 3aC06iB HABUaHHS, IPUBAOJIMBUX
JJIS1 Cy4acHOI BUMOTJIMBOL MOJIO/I.

[IponukHeHHd IKT B OCBITHIO [il/IBHICTD KOJIE/KIB i TEXHIKYMIB y MEpPIY YePry BIJIMHYJIO Ha
BUKJIaJlaHHS JUCHHUIJIIH IPUPOJHUY0-MaTEMAaTUUHOTO Ta TEXHIYHOT0 HANPSMKIB, sIKi 1 BU3HAYalOTh
HayKOBO-TEXHIUHUU MPOTPeC CbOTOYACHO] JlepKaBH.

AHani3 HayKoOBO-MeTOJUYHOI JIiTepaTypH, Cy4aCHOTO CTaHy Ta IMEepPCIeKTHUB PO3BUTKY
KOMII'FOTEPHHUX TEXHOJIOTiH J03BOJIMB 3pOOUTHU BUCHOBOK, 1110 B aBaHTap/i AKiCHOT0 OHOBJIEHHS 3ac06iB
HaB4YaHHA ¢i3uku (y TOMY 4yMcai nporpaMHux), opMyBaHHS HaBUYaJbHO-MeTOAWYHOI Ta MaTepiaJbHO-
TexXHi4HOi 6231 HOBOT'0 MOKOJIIHHS CTOSTh KOMII'IOTEpHO-TpadiyHi TexHoJ10Til.

JMAaKTUYHI MOXKJIMBOCTI KOMIT'IOTepHOI rpadiku Ta ImporpaMHUX 3aco0iB, siKi ii 3a6e3medyroTh,
BU3HAUAIOThCS Hacamiiepes i MeTojaMu. Cepei MeTO/IiB KOMIT I0TepHOi rpadiky BaroMe Miclie y BUBYeHHi (isvKH
NOoCiZIal0Th MeTOAY Bidyastizallil Ta Mo/ Il0BaHHS, SIKi HiIBUIIYIOTh piBeHb pO3yMiHHS QpisUYHOr0 MaTepiany,
3a0e31e4yr0Th I0€/{HAaHHS 3HAKOBO-CHMBOJIIYHOT0 1 06pa3HOr0 MUC/IEHHS], [I03BOJISIIOTh aKTHBI3yBaTH HABYaJIbHY
JISIbHICTD CTYIEHTIB Mif| Yac 6yab-IKKMX GOpM 3aHATh 3aBASKU HAaZJaHHS iM IIOBHOBAaYKEHb JIOCTiTHHKIB.

BHac/iJoK IbOT0 BUKPHUCTAJiI30BYEThCA NMpobeMa A060pPy NporpaMHUX 3ac06iB peasizanii
MEeTO/IiB Bisyasizallii Ta Mojie/It0oBaHHS Mij 4yac HaBYaHHSA Gi3UKH, SKi 3a/I0BOJIbHAIOTh AUJAKTUYHUM
NpUHLMNAM, i pO3pOOKU MEeTOAMKHU iX BUKOPHUCTAHHS.

AHaJ1i3 OCTaHHIX AOocCaifKeHb i myOJikaniil. Pi3Hi AuJakTU4YHI Ta MeTOAWYHI aclneKTu
3aCTOCYBaHHs HaBYa/IbHUX pecypciB KoMI'loTepHoi rpadiku pocaimkysanu O.I. [nazyHosa, C.M. [opobelrp,
10.0. [lopomienko, 1.O. 3aBagacbkui, I./l. Huiak, M.®. FOcynoBa. 3arasibHi npuHiunu BanpoBamkeHHs [KT y
KOMIIeTEHTHICHOMY HaBYaHHi i/ Yac BUKJIaJ@HHS TPUPOJHUYO-MaTeMaTUYHUX JUCIUIIIH PO3IISAAINCS
B HaykoBuX npausax M.I. Kanpgaka, 10.0. Kyka, O.I1. Benaeca, C.I1. Benuko, 0.A. MapyeHko, C.A. PakoBa, 0.1. Cinb-
ko, B.Jl. llapko. [IuTaHHAM BUKOPHUCTAaHHS rpadiyHOro i MaTeMaTUYHOTO MOJE/IOYHUX Cepe/IoBHII]
porpaMHUX 3ac06iB OMiKyBa/IMCs BITYM3HSAHI Ta 3apy6i>kHi HaykoBIli A.B. AHTOHelb, A.O. BorycyiaBcbKUH,
10.0. Edumenko, 10.B. Eukano, A.M. Kynapat, M.M. Kyuapar, J1.0. ®neranTos, LIO. [lleryioBa.

MerTa cratTi. Ha cborofiHi icHye mMpoKHii BUOIp KoMep1iiiHOro Ta 6€3KOIITOBHOTO MPOTrPaMHOro
3abe3MevyeHHs], 30KpeMa MeJJarorivHux NporpaMHUX 3aco0iB, Bijj MPOBiIHHUX CBITOBHUX BUPOOHUKIB /i
6yab-sKoi 06J1acTi 3HaHb. AJjile 3aBX/AU NMPaBO BUOOPY TOTO YM iHLIOrO MPOTPaMHOr0 3acoby, AKUM
3abe3nevyBaTHMe pO3B’I3aHHA JUAAKTUYHUX 33/1a4, HAZJA€ThCS, HacaMIlepes, eJaroriyHoMy NpariBHUKY.
ToMy MeTOI0 MO€IO CTaTTi € OGIPyHTYBaHHA BHOOpY mporpaMHoro 3acoby Mathcad Ta po3kputTs
JUJAKTUYHUX | METOAUYHUX acClIeKTiB BUKOPUCTAHHSA Horo rpadivHoro cepefoBuIA Mif Yac JOCTiKEHHS
rapMOHIYHUX KOJIMBaHb CTYA€HTAaMU TEXHIYHUX CHeLlia/IbHOCTEHN KOJIe/KIB.
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Buk/as OCHOBHOro Marepiajy Aociaif)keHHs. [HQopmalis, Ky OTpUMYye JIOAHMHA NPO
JIOBKIJIJIA, NOTPANJAE 0 Hac 4Yepe3 OpraHu 4yTTs, cepeli IKUX BKpal BaXKJIMBUM € 3ip. CHpUHHATHN
HEPBOBUMH KJITHHAMH CEHCOPHUU CHUTHaJ NepejaeThbCs sl 00POOKHU [0 FOJIOBHOT'O MO3KY, IKHUU
BXOJUTb J10 CKJIAJy LeHTpaJbHOI HepBoBoOi cucteMu. O6pobka iHpopmanil y Mo3Ky BigbyBaeTbcs 3
3aJly4YeHHSIM [BOX MeXaHi3MiB MHUCJIEHHS: 3HAKOBO-CUMBOJIIYHOTO, 1[0 MaHIMy/l0€ abCTPaKTHUMU
MOCJIiJOBHOCTSIMU CUMBOJIIB (06’€KTiB) 3 ypaxyBaHHsIM CEMAaHTUKU CUMBOJIIB i MPaKTUYHUX 3HAHb,
3B’SI3aHUX 3 CHMBOJIaMH, Ta 06pa3HOTO, sIKe NMPALI0E 3 CCHCOPHUMU 06pa3aMu Ta YsIBJIEHHSIMU PO HUX.
Jpyruii MexaHi3M 3ab6e3neuye MaKCUMaJIbHY WBUAKICTE 06p0o6KHU iHOpMalLii, 110 COPpUIAMAETBCS Y
¢dopwmi rpadivyHoro 306paxenHs [1,c.11].

[I.M. EpanieB, onucyroud HeoOXiJHICTb 3acTocyBaHHSI rpadiyHoro ob6pasy B HaBYaHHI,
MOCHJIAETBCSA HaA Te, L0 «PUCYHOK (KpecsieHHs, rpadik TOI0) po3BaHTaXKy€E anapar JIOTiKM i BMUKae
0c006/1MBI MexaHi3MU LijicHOI nepepo6bky iHpopMariii Ta 36i1b11yE HEBHUM YHHOM NPONYCKHY 34aTHICTD
MO3Ky, IpUIIBUALIYE Nepebir Ha il 6a3i ckJ/1aJHUX JIOTIYHUX MipKYBaHb, 1110 B YMOBaxX BCE3POCTAIYOr0
iHpopMariiHOro HaBaHTAXXEHHS € HA/J[I3BUYAHHO aKTyaJbHUM i NOTpeOye IPYHTOBHOIO BUBYEHHS
[3,c.122].

BosHoYac 6isblIicTh HAaYKOBIIB BBaXKalOTh, L0 JIKIIE MOEAHAHHS 3HAKOBO-CHMBOJIIYHOTO
(y1oriko-Bep6asbHOr0) i 06pa3HOro MUCTIEHHS 3a0€3Ne4YIOTh «SIKiCHY iHTerpajibHy OL[iHKY iHpopMarii».
OpHUM i3 LIAXIB JOCATHEHHS TAKOT0 pe3y/bTaTy € MOJE/I0OBaHHS.

MopesitoBaHHSI OJHOYACHO PO3IVIANAETHCA SIK METO/], TaK i 3aci6 misHaHHSA Ta mepejbadae
JlOCJIiPDKeHHS TIeBHUX 06’€KTIB, sIBULI, IPOLeCiB yepe3 IXHi aHajoru - MoJeJi 3 MeTo BUPilIeHHS
nocTaBJieHoi 3aja4i. BUKOpucTaHHSA )X KOMIT'I0Tepa siK 3aco0y Mofie/IloBaHHs, 3a ciioBaMu M.C. ['osioBaHs,
Jla€ MOTYTHIM MNOIITOBX AJIA PO3AYMIB, CIPOILYE YCBiJOMJEHHA CyTi HOBOTO MOHATTH, CIHPUAE
iHAYKTUBHUM BiAKpPUTTAM [2].

OCHOBHOI 03HAKOI KOMIT'IOTEPHOTO MOJEJI0OBAHHS € MO0 iHTEPAaKTUBHICTb — MOKJIUBICTh
6e3nocepeHbOTO Aia/IoTy B CUCTEMI «KOMIT'IOTEP — KOPUCTYBay» Mif, 4ac po6OTH 3 MOAEJISIMHU.

Peanizania npuHLMNy MOZe/I0OBaHHA 341MCHIOETBCA Yepe3 NPorpaMuy Ta NPorpaMHi KOMILJIEKCH
Blender, Mathcad, Electronics Workbench, TinkerCAD, Business Studio, Geogebra, Matlab, Maple, GRAN,
Derive, Mathematica, MS Excel, MS Access, MatLab Simulink, «[TouaTku esieKTpoHiku» TOI1L0.

Jlo mporpaMHux 3aco6iB, iKi 0[TaHOBYIOThb CTYJI€HTU TEXHIYHUX KOJIe/>KiB IPOTSATrOM HaBUYaHHS,
BigHOCATHCA nporpamu y MS Office, nporpamMa mozestoBaHHSI MPPOBUX | aHATOTOBUX €IEKTPOHHUX
cxeM Electronics Workbench; cucrema komm'rorepHoi matematuku Mathcad (CKM), moBu
nporpamyBanHs [lackanp, Delphi, C++, cucTeMa aBTOMaTH30BaHOI0 poeKkTyBaHHs KoMmac.

Ha ayMKy BYeHUX-MeTOAMCTIiB, HAMKpalUMH 3aco6aMy MOJeJI0BaHHS Mif, Yac BUBYEHHS
¢disuku B 3akJaJiax cepeHbol | npodeciiHol 0CBiTH € negaroriynuil nporpaMuuil kommaekc GRAN i .
i1 onvcy NoBeAiHKU TeXHIYHUX IIPUCTPOIB, CYTHOCTI TEXHOJIOTIYHUX TA €JIEKTPOMEXaHIYHUX NPOLieciB
y BUILi¥ Ta paxoBill nepeBUILii OCBITI - BijJaloTh epeBary MaTeMaTU4YHUM naketam Maple, Mathcad,
nakety imiTaniiHoro MmogentoBaHHsa Matlab Ta nporpami Simulink.

Taka gudepennianis y Bu6opi nporpaMmHux 3aco6iB € fopeyHoro, Tomy o CKM Mathcad mae
6inpIKMi moTeHLian AJsa peanisauii mogentoBaHHs, Hixk MS Excel, 3aBfsiku npoctomy rpadiyHoMy
inTepdeiicy, Heck/aAHIA BOyAOBaHiIM MOBi mporpaMyBaHHS], MOXJIMBOCTSIM CTBOpPEHHSl aHiMarii,
JIETKOCTI ynpaBJliHHS pi3HUMHU 06/1aCTSIMU B MeXaX JOKYMEHTY Ta BPaxOBYe piBeHb Mi3HaBaJIbHUX
3ai6HOCTel cTyneHTiB. Haxasib, HAyKoBi po60TH, SIKi IPONOHYIOTh TEOPETHUYHI i METOANYHI OCHOBHU
BUKOPUCTAHHS IporpaMHoro cepepoBuriia Mathcad, y HaByaHHi ¢i3vKU NpaKTUYHO BiJICYyTHI.

3 ornsjy Ha Le, HaMUd OyB po3pobisieHUH cneunkypc «MojenoBaHHs (pi3sMyHUX mpolieciB
3aco6aMu KoMmI'loTepHOl rpadiku» AJs CTYAEHTIB TEeXHIYHHUX i TEeXHOJIOTIYHUX CIeliaJbHOCTEeH
KoJIeKiB, Zie Bi/j0yBa€eTbCA He Ti/IbKU GOpMYyBaHHS CUCTEMHU Qi3UYHUX 3HAHHS HA OCHOBI Cy4yacHHUX
bi3MYHUX TeopiH, a ¥ MPUIIENJIIOITHCA HABUYKHU IIPOEKTHOI, 0CIiAHUIBKO] AissibHOCTI, po6oTu 3 CKM,
sIKi € 0JHOYACHO 3acO60M HaBYaHHS Ta iIHCTPYMEHTOM MalOyTHBOI AistsibHOCTI dpaxiBus.

fAx npukiaan posrnsiHeMo MoxiuBocTi peanizauii CKM Mathcad y npoueci BuBUeHHs
rapMOHIYHMX KOJIUBaHb.

KosnvBanbHI nmponecu MarTh BaromMe 3Ha4eHHA B XKUTTI Ta TexHini. Tomy posrngan Teopii
KOJIUBAaHb /ISl MalbyTHIX TEXHIKIB i TeXHOJIOTIB € BKpail HEOOXiJHUM. Ha Haly JYMKY,
BUBYEHHS KOJIMBaHb, 30KpeMa MeXaHiYHUX, HE06XiJHO JOMMOBHUTHA KOMIT IOTEPHUM MO/IeII0BAHHSM,
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sIKe JI03BOJISIE PO3IIMPUTU KOJIO METOJiB HaBUYaHHS, HaJlaE CaMOCTIMHOCTI B ONMaHyYBaHHI HOBUM
3HaAHHAM, 110 33 IPaBUJIBHOI OpraHisanil HaB4aHHA NPUHece Kpalllui pe3yJbTaT, Hi>K penpogyKTUBHUMN
MeTO[,.

Y 3B’s13Ky 31 3HU>KEHHSIM PiBHS 3HaHb abiTYpi€HTIB, sIKi BCTYyNalwTh 0 KOJIEJXKiB, OyJb-siKe
ONepyBaHHS amapaToM BUILOI MaTeMaTUKH, mobynoBa rpadikiB TPUTOHOMETPUYHUX PYHKIIN
CTaHOBJISITh [JI/1s1 HUX 3HA4YHI TpyAHoi. OT>Ke NiATpUMKa BUBYEHHS KOJUBAJIBHOTO IIpoLecy 3acobamu
CKM gonomorke MaiibyTHIM QaxiBLsM BUPILIKUTH 10 Ipo6JieMy 3 MiHiMaJIbHOIO BUTPATOIO Yacy.

Tak MOXJIMBOCTiI CHMBOJIBHOTO 064McieHHs: B Mathcad f03BoJISIIOTE CTyZeHTaM OTpUMaTH
aHaJiTU4Hi PyHKLiOHAIBHI 3a/1€3KHOCTI LIBUAKOCTI | NPUCKOPEHHSI rapMOHIYHUX KOJIMBaHb BiJl 4acy 3
HAaCTYMHOK iXHBOW MOOYA0BOIO HA OAHIA KOOPAWHATHIN MJIOIIMHI, 1[0 CIPOINYE aHATI3 MOBEiHKU
¢isnyHuX BesinuuH (puc.1, puc.2).

Iapmonivni konueanHa
X(t)=Acos(ott+,)

[IeuaKicTs V= d_x(t) — —w-Asin( g + w)
dt ~ /
& 2 , ~
[Ipuckoperss a=  —x(t) - —w -A-cos(p + wi] +
dt ‘ "

Puc. 1. llleudkicmb i npuckopeHHs1 2apMOHIYHUX KOJAUBAHb

= i ®@m
Ocm
Cmm
1
W= —T w=10 A=1m
4
x(t) = A-cos(w-t+ o) t=0,01.20
ey
k-1
s
=
)
o

Puc. 2. Tpagpixu pynkyiti x(t), (t), a(t) eapmoHiyHUX KOAUBAHb
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KosivBaHHS, 3 IKUMHU JJOBOJUTHCS 3yCTPIYaTHUCS B XKUTTI, HabaraTo CKJIaAHilLi, Hik rapMoHiuHi. TexHiku
i TexHOsIOTY B CBOIM podeciiiHii AisIbHOCTI MarOTh ClIpaBy 3 KOJIMBAHHSIMU TEXHIYHOTO 06./1aiHaHHS, PI3HUX
KOHCTPYKLiH, eJIeMeHTIB MallKH, SIKi pO3IVISI/Ial0ThCS SIK pe3yJbTaT A0JaBaHHS JIeKiJIbKOX KOJIMBaHb. [
BCe6GIiYHOr0 aHaJIi3y pe3ysbTaTy Ta HACIAKIB OAaBaHHS KOJMBAaHb CTYAEHTH MalOThb MOXJ/IWBICTH 3a
JIOTIOMOT0I0 MOJIeJIIo040ro cepefioBulia Mathcad 3aHypUTHCh Y poLiec, IKUH iMITye AiS/IbHICTD HAYKOBL],
THM CaMHM OBOJIOJIiTY HAYKOBUMHU MeTo/IaMU i3vKH i 3acobaMu AoctipkeHHs GisuaHuX ABUI (puc. 3).

,HD,H&BEIHH_E[ I‘ﬁpMDHil]HHX KOIIHBAHB

Al =02 Al =02 wl = 5T w2 = 5T wl = w2 =0
x1(t) = Al -cos(wl-t+ 1) t=0,01.20
x2(t) = A2-cos(w2-t + 1p2) 23(t) = x1(t) + x2(t)
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Puc. 3. [lodasanHs 2apMOHIYHUX KOJIUBAHb 3 NPOMUAEHCHUMU HA3AMU.

Jlnd y3araJibHeHHS OTPUMaHUX 3HaHb CTYAEHTaM MOXHa 3allpONOHYyBaTH 3apUCYyBaTH BUTJIA],
pe3yJIbTYI0UOro KOJIMBAHHS AJ151 pi3HUX 3HAaYeHb NapaMeTpPiB KOJMBaHb (LMKJIIYHOI 4acTOTH, pisHULI
das, ammriTyau) Ta 3p06UTH BUCHOBKH.

Heabusiky 3aLjikaB/ieHiCTb BUKJIMKAE Y CTYAEHTIB J0JaBaHHS KOJMBAaHb MaTepiaJbHOI TOUKHY,
AKi BOHA 31ICHIOE OHOYACHO B IBOX B3aEMHO NePHeHJUKYJIAPHUX HAPAMKaXx:

[Ipu 36yaKeHHI KOJIMBaHb MaTepiajibHa TOYKa Oy/Je pyXaTHUChb MO JAesiKid KpUBOJiHIAHIN
TpaekTopii, popMa sikoi 3ay1exkuTh Bif pisHuLi a3 i cniBBiAHOLIEHHS YacTOT KoJIMBaHb. Taki TpaekTopil
HasuBalTbcsA ¢irypamu Jlicaxy.

®irypu Jlicaxxy Mo>XHa OTPUMATH 3a AOMOMOTO0 ocuuiorpada abo rapMmoHorpada. Ase yepes
O6pak yacy Ta BiJ[CyTHiCTb NpUJIAAIB AJIS JeMOHCTpalil pilmeHHAM Npo6JyieMu MOCTA€E iMmiTariliHe
mogentoBaHHs B CKM Mathcad, mo f03BoJisie cTyseHTaM CTBOPUTH Ha eKpaHi koMI'toTepa ¢irypy
Jlicaxxy 6yznb-sikoi popmu (puc.4).

cli/) Al xcoslgl %I+ @l )
VII)) = AL xcosl gl x I + @l)

Puc. 4. Dieypa Jlicaxcy (chiesidHoweHHs wacmom 2:3, piznuys ¢as 3m/2)
OnucaHa Bulle METOJUKA BUBYEHHS rapMOHIYHUX KOJIMBaHb 6yJsa anpo6oBana B XTK imeHi
IBana Koxepny6a . llocTku mif yac BUKJIaAaHHS cnenkypcy «MopentoBaHHS Qi3UYHUX HpoLeciB
3aco6aMu KOMIT'I0TepHOI rpadiku» Ta mokasaJsia 3poCTaHHA AKOCTi Gi3UNIHUX 3HAHBD.

BucHoBkU. Bukopucranus rpadgiyHoro cepeposuuia CKM Mathcad y HaB4yaHHi ¢pisuku cTyneHTiB
TEXHIYHOI0 i TEXHOJIOTIYHOTO PO Qi € MEPCIEKTHUBHUM, 60 33/[0BOJIbHSIE MPUHIIMIIAM Al TUBHOCTI
Ta audepennianii, panioHanbHocTi i wisicHocTi, iHTepakTHUBHOCTI i BigKpWTOCTi, MpUKIaTHOI
peasii30oBaHOCTI, iIHTerpaTUBHOCTI TOILLO.
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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.

The described method for studying harmonic oscillations was tested during the course "Simula-
tion 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 stu-
dents of technical and technological profile is promising, since it satisfies the principles of adaptability
and differentiation, rationality and integrity, interactivity and openness, applied implementation, in-
tegrity, etc.

Key words: systems of computer mathematics, Mathcad, program means of mathematical support, visual-
ization, laboratory experiment, investigation activity, modeling, analysis of results.

Opepxano 20.01.2018p.

33



