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Onexcarap AVAIH

CTBOPEHHA ITPOI'PAMHOTO 3ABE3ITEUEHHA AAA OITVICY TEXHIUHUX
OB’EKTIB 3A AOIIOMOI'OFO MATEMATHNYHOT O ITAKETA MATHCAD

Mamemamuuni nakemu MathCad, Maple, Mathematica, Matlab kpim pozeunymux 3aco6ig 0ns uuceiv-
HUX, CUMBOJIbHUX 00uUCTIeHb ma noby0osu 2pa@iuHo2o mamepiaiy, Mawoms 66y006aHy MO8Y NpPOSPAMYEAHHSI.
Bona 0o3sonsie suxopucmogysamu ckiaoui po3eanyiceni ancopummu i3 3aCmocy8anHamM Yukiig, ki nosepma-
10Mb MAMEMAMUYHUT PE3YTbman NepesadcHo y 6uisioi Mampuys. JJana Modciusicms cmeopioc 6azy ois nooy-
008U CKIAOHUX ANI2eOPO-02IUHUX (YHKYILL, SKI UWUPOKO 3ACMOCOBYIOMbCS NPU MOOCTIO8AHHI 2e0MEMPUYHUX (Di-
2yp, KinemMamuxu ma OUHAMIKY 00 €KMie mexXHiYHOI cucmemu.

Ha cyvacHOMy eTari BUHHKA€E Mpo0/eMa 1epexony iHKEHEPHUX MPAI[iBHUKIB HA BUKOPHCTaH-
HSl KOMIT'FOTEPHOI TEXHIKM TPHU MPOBEICHHI CKIAAHMX MATEMaTHYHUX PO3paxyHKiB. OcobmuBwuit
e(eKT 1aHOro 3aX0Jy CIOCTEPIraeThCs cepel NpaliBHUKIB MepeINeHCiiiHoro Biky Ta Mononi. Y mnep-
LIOMY BHIIQJIKY PEaTi3yIOThCs MMPOCKTH, SIKi BHACIIIOK CKIIaJHOI CXeMH O0YHCIICHb He Oyiu 3/iiCHEHI,
y IPYroMy — peai3yroThCs MIEBHI YUCEIbHI METOAN B PIICHHSX, B SIKMX TPAHIIIHHO 3aCTOCOBYBAJIU-
Cs1 CIIPOIICHI TPHOJIN3HI 00YHCIICHHS.

Jnst maHux minei#l BUKOPUCTOBYIOTHCSI MAKETH TaKMX MaTeMaTHYHHX mmporpam, sk MathCad,
Maple, Matlab, Derive, Mathematica.

IMutaHHS TPOBENCHHS HABYAJIBHOTO KypCy 3 MaTeMaTHYHHX IPOTpaM PO3TILIAIHCS B HACTYII-
HUX JIiTepaTypHuX Jukepesax [1-3], npudomy B OiIBIIOCTI BUMAAKIB O/HA a00 JEKibKa MaTeMaTHy-
HUX TIporpam 0e3 MOpPiBHSAHHS X Mi co0or0. Takox B JaHiil JiTepaTypi B OCHOBHOMY 3BEpHEHO yBary
Ha 0Ee3MOAYJbHE MPOrPaMyBaHHsI, X04a PO3POOHUKH CYYACHUX MATEMATHYHUX MAKETiB JHHAMIYHO
PO3BHBAIOTH IHCTPYMEHTAPIT AJISI MOAYJIBHOTO MIPOTPaMyBaHHSI.

MeTta cTaTTi — NpoaHai3yBaTH iICHYIOYi MaTeMaTHYHI MAKeTH Ta PO3TIISIHYTH METOJUKH HaB-
YaHHS OCHOB BUKOPHCTaHHS JaHUX MAKeTiB MpUKJIaTHUX nporpaM (Matemarnuni I1I1IT) cryneHTiB Te-
XHIYHOT ((pi3MKO-MaTEeMaTHYHOI) CIEIiaIbHOCTI, @ TAKOXX BU3HAYUTH OCOOJIMBOCTI BUKOPUCTAHHS MO-
JYTBHOTO MPOTPaMyBaHHS B MATEMAaTHYHHX TTaKeTaX.

V [4] ctBepmkyeThes, o MaTematuunuii nakeT MathCad 8 € Hali3py4HIIIMM JIJ1S1 HECKIJIATHUAX
PO3paxyHKiB Ha KOMIT FoTepi. BUKOpHCTOBYEThCS NPHPOHA BXiTHA MOBA, 1ie IPEICTaBICHHS MaTeMa-
TUYHHUX 3QJICKHOCTEH Ta IHCTPYMEHTH Horo Habopy Takoro Tuiy, sik B Microsoft Equation, kotpuit
LIMPOKO BHKOPUCTOBYEThCs Microsoft Office. ¥V mi3HimmMX Bepcisix JaHOrO MaTeMaTHYHOTO IMakera
BBEJICHO MOXITHBICTh CTBOPEHHSI PO3TaTy)KECHHX MPOrPaMHUX aJTOPUTMIB i3 BUKOPHUCTAHHIM LUKIIB
Ta MPOrpaMHHUX MOYINIB, MOAIOHUX O THX, IO BUKOPHUCTOBYIOTHCS 3a IOMOMOTOI0 TaKHX MOB MpPO-
rpamyBaHnHs, sk Delphi, ®optpan, Beiicik i Take inme. Takox nependadeHi anreOpo-iaoriyni QyHKIii,
3a pornomoroto sikux y [T MathCad Haouno OymyrOThCS CKIaHiI reoMeTpruHi Mozeni (puc. 1).

Marematuunuii makeT Derive mpocTilinii y BUKOPUCTaHHI, ajle BXiJHA MOBa INpPEICTaBJICHHS
MaTeMaTHYHUX 3aJICKHOCTEH OLNBII 3aliyTaHa i HE Mae TaKOro HAOYHOTO MPEACTABICHHS, SK Y
MathCad.

[Hr MaTemaTu4Hi makeTH OibII podeciiiHi, 1 BIAMOBITHO, CKIAHIII Y BUKOpUCTaHHI. JaHui
(axTop HETaTUBHO BIUIMBAE Ha MEPCIICKTHBH BUKOPUCTAHHS TaKHX IakeTiB. BcTaHoBIeHO, o mpocTi
Yy BUKOPHCTaHHI MPOrpaMH KOPUCTYIOTHCS Ha MOPSIIOK BUIIKUM MOMTUTOM, Hi’K CKIIa/iHi, 6aratrodyHKIi-
oHaspHI nporpamu. Hampuknan, Linux — pgemreBa i ckiajgHa omepauiiina cucrema, a Windows —
rpocra Ta Habararo JI0poXkya, ajie BOHa BUKOPUCTOBY€ETHCS Ha OUIBIIOCTI KOMIT FOTEpiB [5].

VY BUIIMX HaBYATBEHHX 3aKJIaJlaX iCHYIOTh KiJIbKa ITAXOIIB 1O BU3HAYECHHS MiCIII MaTeMaTHYHUX
ITITT Ha kypcax, Ha IKUX BUKOPUCTOBYFOTHCSI KOMIT FOTEPHI TEXHOJIOTII:
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i=1.1000 ke a=10 b=2 kl=10

= ﬁ %= a-sinfk) Z, = a-kl

¥p = aco s(k)

% = iEB = mmc[%),a-sln[(i + 1)k + %-{g} + xi_l,b-si.n|:(1' + 1)k + %-(g} + xi_l:|

y, = EE'B = mm:[%),a-cos[(i + Dk + %{g} + yi_l,b-cas[(i + 1)k + g-m} + yi_li|

I. = 1':IE'[l = mm:{l),akl +z ..bkl+z )
i 2 2 i—1 i—1

(x.y.9)

Puc. 1. Tpumipna moaeb TBHHTOBOI HOBEPXHi

3a JonomMorom ajaredopo-ioriunoi pynknii B IITIIT MathCad

®  OIOCEPeNKOBAaHWI PO3MIS NHTaHb Yy MepeadayeHuX IPOrpamMor0  KypciB  Kypc
«Komm’'totepHa miaroroska» ([ 1], kype «CAIIP TII» TexHiunoro xonemxy TepHOMiNbCh-
KOT0O JIEPXKaBHOTO TEXHIYHOTO YHIBEPCHTETY Ul crelianbHocTi «O0poOka MeTaliB pi-
3aHHAMY);

e  BHUBYCHHS MAaTeMAaTHYHHUX IIAKETiB y MeXaX OKPEeMHX CIIELKYPCiB Ta CHEINIPAKTHKYMiB
[2];

®  OKpEMO BUJIJICHNUI, 3aTBEPDKEHHIT Y HABYAIBHHX IIporpaMax Kypce [3].

OcTtaHHIl MiXiI peani3yeTbes, SIKIO MiATOTOBKAa MaOyTHBOTO clieliaicta nepeabdayae mor-
nubiieHe 3HaHHS 3 iHGOpMaTHKK (HAmNpHKIan, cremianbHicTh «[legarorika i MeTogHKa cepeaHbOl
ocBitu. Indopmaruka).

B ocranHBOMY BHIAAKY Kypc 3 MateMaTiHyHuX [T po3risiaaeThes 3 ABOX YaCTUH:

e (Oe3MomynbHE nporpamyBaHHs B MaremaTnanux [TIT [6];
e MopaynbHe mporpamyBaHHs B MaTemMaTraHux [ITIT1.

3aco0K MOZYJIBHOTO NMPOrpaMyBaHHS B MATEMATUYHUX IaKeTaX aKTHBHO PO3BUBAIOThCA. Ha-
npukiaj, Bepcist MathCad 7 He mae maHeni nporpamyBaHHs minnporpam-QyHKIIii, a Bepcis Mathcad
13 nanwii 3aci6 BXKe BUKOPUCTOBYE.

Maremartuunuii maket Matlab HaiOinbin HAOMMKEHUH 10 KIACHYHHUX MOB MPOTpaMyBaHHS
(Delphi, Basic), Takox BUKOPHUCTOBYE 00’€KTHO-OPi€HTOBAHE HPOrpaMyBaHHs, HaKeT Bi3yalbHOIO
nporpamyBanHs SimuLink. Taxum uunom, ITIIIT MathCad, Maple, Mathematica, Matlab noctynoso 3
KOXKHOIO HOBOKO BEPCI€I0 PO3BHBAIOTh IHCTPYMEHTapii MOAYIBHOrO MPOrpaMyBaHHs, IO 3HAYHO
CIIPOIIYE BUKOPHCTAHHS CKJIAJHUX PO3TaIy)KEHHX MaTeMaTHYHUX alTOPUTMIB IPH MOOYIOBI CKiIaa-
HUX JIOCTIIHUX MOJelieil. BiAnoBiaHo, BUHUKIA HEOOXiJHICTh MTPU BHBUCHHI MOXKJIMBOCTEH Marema-
THYHHX ITaKEeTiB OKPEMO PO3IIISIATH MUTAHHS MOXY/IEHOIO IPOTrpaMyBaHHS.

V Bumajxy, KOlIu MOBU IIPOrpaMyBaHHs CTYIECHTOM Ile He 3acBOeHi (30kpema Cu ++, Delphi,
Basic i T. iH.), To MaTematiuHui nakeT Matlab (abo Mathcad) nae 0oCHOBHI MOHSITTS alNTOPUTMIB CY-
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YaCHUX MOB IPOrpaMyBaHHS, 1110 MIHPOKO BUKOPHCTOBYIOTHCS JUI O0YMCIIEHb CKIIaIHUX IMiTalliiHUX
MoJIeliel yepe3 BUKOPUCTAaHHS HabOpy KOMaH, SIKi MaloTh MOAIOHMH 3MICT B Pi3HMX MOBax IIporpa-
MyBaHHs (Tabm. 1).

Tabruys 1
Onepamopu npozpamyeanisi

[T MathCad [IITIT Matlab Moga Delphi

OnepaTopu YMOBH
if Ta otherwise iftaelse ... end

if ...then begin ... end else
begin ... end
Oneparop LUKy 3 BU3HAYEHUM YHCIIOM OHepalin

for 1 €1 for <amiHHa IUKITYy>=<HOYaTKOBE 3Ha- | for ...to.. do begin ... end
YEeHHS>: <pHUpicT>:<KiHIIeBE 3HAYCHHS>
! THCTPYKIIiT
end

OnepaTop UKy 3 HECBU3HAY€HUM YUCIIOM onepauiﬁ

while 1 while supas while ... do begin ... end
incmpyKyii
1 end

OmnepaTtop meperIacHoro 3aBEPIICHHS [TUKITY

Break | Break | break
Ormepatop nepexony Ha HaCTYIHY iTepamito
Continue | Continue | continue
Omneparop 06poOKH MOMHIIOK
Bupa32 on error Bu- | Try try
pazl CIMCOK IHCTPYKIIii 1 CIHMCOK IHCTPYKIIii 1
catch except
CIHMCOK IHCTPYKIiif2 TpH BHUHHUKHEHHI | CIUCOK IHCTPYKWIA2 mpH
TIOMHAJIOK BUHUKHEHHI IIOMIJIOK
end end

Onepamop 3aB4acHOTO BUXOJy 3 IiIIpOrpamMu

return Return ‘ Exit

JIyst KpaIroro noeTanHoro 3acBoeHHs Kypey «Matematuysi [Ty foro 3micTt moxineHo Ha OK-
peMi JIOTiuHI 3aBepIleHI YaCTUHH — 3MICTOBHI MOy (Tabum. 2).

KoskeH Monysb MICTUTh OIMC TEOPETUYHUX MUTaHb, SIKi HOBUHHI 3aCBOITH CTYIEHTH, Ta JIabo-
paTopHUX pOOIT, METOI0 BUKOHAHHA SIKMX € CHCTeMaTH3allis 3HaHb Ta (OpMyBaHHS BiIIIOBIIHHX
yMiHb (Tabim. 3).

VY TakoMy BHNAAKy, A TJHOLIOTO 3aCBOEHHS MAaTEMATHYHUX ITaKeTiB, HEOOXiTHO BBOAWTH
CIICLIKYPC 13 OCHOB MpOrpaMyBaHHs ab0 CHEUNpaKTHKYM, cCaMOCTiiiHy po6oTy. JlominsHo, mob crye-
HTH OJIHOYACHO i3 BUBYEHHSAM JaHUX NPOrPaMHUX MaKeTiB MPOXOAWIN a00 MPOMIUIM Kype i3 BUBYEH-
Hs KnacuyHUX MoB nporpamyBaHHs (Pascal, Delphi, Fortran, Basic, Cu++).
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Tabauys 2
Iepenix smicmognux mooynie «Mamemamuuni nakemu npUKIAOHUX NPOSPAM»
3MiCTOBHHIT KinpKicThb IeKIIHHIX
Ne temu Tema
MOJYJIb rOAUH
1 1 Iporpamysanns III1IT Mathcad 2
2 2 Iporpamysanns [T Mathematica | 2
3 3 [porpamysanns IIIIT Derive 2
4 4 Iporpamysanns III1IT Maple 2
5 5 [porpamysanns III1IT Matab 2

Jlexkuifinuii MaTepian CTYICHTaM JAETHCS JI0 IPOBEICHHS JJaO0paTOpHHUX pOOIT (Ha MOYaTKy ce-
MECTpY), Jie POOUTHCSI OTJISA MOXKIMBOCTEH MaTeMAaTUYHMX MAKETIB IS iX MPAKTUYHOTO 3aCTOCYBaH-
HS B MailOyTHi# npodecii cTyaeHTa, ONMUCYIOThCs MepeBart Ta HEJOMIKH Pi3HUX KOMIT IOTEPHUX IIPHU-
KJIagHUX miporpam [4].

Tabnuys 3
Iepenix smicmognux mooynie «Mamemamuuni nakemu npUKIAOHUX NPOSPAM»
. . Ne nabopatop- .. Kinbkicte
3MiCTOBHHH MOAYIIb N Tema naGoparopHoi poboTu
HOi poboTH TO/INH
1. [IporpamyBaHHs 1 Inrepgeiic IIIIIT Mathcad. Bix Ta | 2
TIITIT Mathcad. BUBIJI JaHUX.
2 CHMBOJIBHI, YHCIIOBI pilleHHS Mate- | 2
MaTHuHHX 3a1a4. KommiekcHi yncrna.
3 Omnepauii 3 marpunsgmu. Bein ¢yHk- | 2
uiii. [TobymoBa rpadikis.
4 MonynpHe nporpaMyBaHHSI. 2
2. IIporpamyBaHHs 5 CuMBOJIBHI, YMCIIOBI pimleHHS Mate- | 2
IIIIIT Mathematica. MaTHUYHHX 3aJa4.
6 IToGynoBa rpadikis. Po3s’s30k nude- | 2
pEHLIaIbHUAX PiBHSHb.
3. IlporpamyBaHHs 7 CHMBOJIBHI, YHCIIOBI pilleHHS Mate- | 2
[IIIT Derive. MaTHYHHX 3aJa4.
4. IIporpamyBaHHs 8 CuMBOJIBHI, YMCIIOBI pilleHHs Mate- | 2
TIIIIT Maple. MaTUYHHUX 3a]1a4.
5. TlporpamyBaHHs 9 Iarepeiic TIIIT Matlab. Bsig Ta Bu- | 2
TIITIT Matlab. BiJ JaHuX. MarematnyHi QyHKIIII.
10 Onepaiii 3 Bekropamu. OyHKIIT 00po- | 2
OKHM TaHUX.
11 Omnepauii 3 Matpunsamu. OyHkmii 00- | 2
pOOKH JTaHUX.
12 I'padiunHe npencTaBICHHS TaHHX. 2
13 MonynpHe nporpaMyBaHHsI. 2
14 InTepdeiic makera MPHKIAAHUX TPO- | 2
rpam Simulink (a5t iMiTaniiHOro Mo-
JICJTIOBAHHS ).
15 bi6miorexu IIIIT Simulink:. 2
16 CrBOpeHHs miacucreM Moneneil B ce- | 2
penouie [T Simulink.

IMepen moyatkoM J1abOpaTOpHOi POOOTH CTYACHT MOBHHEH: 3HATH | BUKOHATH YCI BUMOTH Ta
MpaBUIIa 3 TEXHIKH O€3MeKH MpH poOOTI B KOMIT IOTEPHOMY KJIaci; MiArOTYBATH IUIsS 3aIllOBHEHHS 3BIT
nabopatopHoi poOOTH (TUTYIBHA CTOPIHKA, TeMa, METa, TEOPETUYHA YaCTHHA Ta MAbJI0H Xoay pobo-
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TH); BUBYATH TCOPETHIHHIA MaTepial i BMITH HOro caMOCTiifHO BUKJIACTH; OTPHUMATH JOMYCK 10 BUKO-
HaHHA poOiT Bix Bukianada. [Ipu 3akiHueHHi 1abopaTopHOi poOOTH: CTyneHT npubupae poboue mic-
11e; 3/1a€ 3BIT 1o poOOTI Ta 3axuInae ii. 3BiT CKIANAEThCA 13: ) TUTYJIBHOI CTOPIHKHU Ta BCTYITY, 1€ BKa-
3YETBHCS TeMa, MeTa poOOTH, 00JIaJHAHHS Ta IHCTPYMEHTH, IHCTPYKIIii; 0) TEOPETUUHOI YaCTHHH (OIH-
CYIOTbCS 00’ €KTH, METO/IH, BIIACTUBOCTI, 3MiHHI, SIKi TJIAHYETHCS BUKOPHCTATH; AAIOTHCS BIIMOBIII HA
TEOPETHYHI MUTAHHS JUIsL KOHTPOIIIO); B) OMHCYETHCS X1l pOOOTH (BKa3yeThCs IMOPSIOK Ta PE3YJIbTaTH
BUKOHAHHS (CKpiHM, TaONuIli, po3ApyKiBKa pe3yJbTaTiB i T.iH.); 3MICTY KOAY HallMCaHUX IpOrpam
(HEeoOXiTHO pOOUTH KOMEHTApi MOSCHEHb KO/Y); T') BUCHOBKIB; 1) €IEKTPOHHOI JJOKyMEHTAIIil Ta Mpo-
rpaM Ha eJleKTpOHHOMY Hocii iHdopmaii [7].

Kypc 3akiHUyeThCS BUKOHAHHSAM 1HIUBIIyabHOT (CaMOCTiIHHOT) poOOTH 3TiHO 3 PEKOMEH A~
simi [8], Ie CTYIEHT BiMOBIHO CBOTO BapiaHTy OTPUMYE KOMILICKCHE 3aBJIaHHS, SIKE BUMArae BiJl HbO-
ro 3HaHb 1 BMiHb 3 MAaTEMaTHKH Ta MporpamyBanHs. [laHy poOOTY BHKOHYIOTH 3a TOIIOMOTOI0 Pi3HUX
MaTeMaTHYHUX MAKETiB AJIsl TOTOo, 00 MaiOyTHIH (axiBelb MOPIBHSAB iX 1 3p0OKUB OCOOMCTI BHCHOB-
KH.

JlaGoparopHi pobGortu, mpucesueHi Matematnunum [IIII1, mar0Th HAOYHUI aHA3 TEXHIYHHX
pillieHb, 110 CKJIaJa€e MPaKTHYHY WIHHICTB Ul MaiOyTHIX HAYKOBIiB, BUNTEIIB MaTeMaTHKH Ta (Hi3u-
KH, IHKCHEPHO-TEXHIYHUX MPaLliBHUKIB.

BucnoBku. Po3pobiennii 42-roquHHIA Kypc MpU3HAUYEHHUH IS CTYICHTIB TeXHIYHOI ((i3uKo-
MaTeMaTHYHOI) CIIeI[ialIbHOCTI, ajleé HOro OKpeMi €JIeMEHTH MOXXYTh BHKOPHCTOBYBATHCS y CKIaJi
CHeUiaIbHUX KYPCIB JJISI CTYACHTIB €eKOHOMIYHOTO HAMPSIMKY, a TAKOX ISl CAMOCTIifHOTO BUBYCHHS B
UIaHI BUKOPUCTAHHS MATEMAaTHYHHUX MAKETiB IPUKIAIHUX MPOrpaM Y HAYKOBHX JOCTiKSHHSIX.

Pexomennyerncs:

® B EPCICKTHUBI 3BEPTATH OLIBIIY yBary Ha €JIEMEHTH MOJYJIBHOTO MPOrpaMyBaHHs, SIKi JTU-
HaMIYHO BIIPOBAUKYIOTECS PO3POOHNKAMH MATEMATHIHUX MPOTPaM;

e MO0 CTYICHTH OJHOYACHO i3 BHUBUCHHSAM JAHUX MPOTPAMHHX IAKETiB MPOXOMHIN abo
MPOHIIIM KypC i3 BHUBYCHHS KIAaCHYHMX MOB mporpamyBanHs (Pascal, Delphi, Fortran,
Basic, Cutt).
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Tersra TAAAV, Isanma O3APKO
BHUKOPHICTAHHSA IHTEPHETY ITPM BUBUEHHI AHTAIMICHhKOI MOBU Y BH3

YV ecmammi posensidaiomsca memoou sukopuCmManta inghopmayitinux mexHono2itl npu eugueHti iHo3eMHol
Mmo8u 30kpema aneniticekoi' y BH3. Ocobnusa ysaza npudinsemocs poni Inmepnemy y ¢popmyeanti Hasuvox ma
VMIHb YUMAHHA, NUCbMA, 2060PIHHA MA CRPULHAMMS IHO3EMHOI MOGU HA CILYX.

VY 3B’s13Ky 3 iHTerpauiero YKpaiHu y CBiTOBE CIIBTOBApPHCTBO Ta PO3BUTKOM MIXXHapOIHHX Bif-
HOCHH, BCe OUTBIINIT iHTepeC MPOSBISIETHCS J0 3POCTAHHS POJIi iHO36MHOI MOBH B JIisUTBHOCTI BHITYCK-
HUKIB BHIIMX HaBYAIbHHUX 3aKyiaiiB. OCHOBHUM 3aBIaHHIM MpodeciiiHOi OCBITH CTa€ MiroToBKa KBa-
Ti(iKOBAaHOTO TMpalliBHHKA HAJIEKHOTO PiBHS, KOMIECTEHTHOrO (haxiBIlsl, TOJATKOBO €(EKTUBHO Mpa-
LIOBATH 3a CIELiaJIbHICTIO Ha PiBHI CBITOBUX cTaHAapTiB. Bumyckuuk BTH3 mae Gyt cipomoxHuUit
CKJIACTH KOHKYPEHIIIIO CIeliaicraM 3a KOpJOHOM. Pa3oM i3 3pocTaHHSAM MONUTY Ha (axiBIiB 3 iHO-
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