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I3 po3BHTKOM HayKW Ta TEXHIKM BCE OULTBII BHKOPHCTOBYIOTHCS IIPU
MIATOTOBIN 3100yBayiB BHUIOI OCBITH 13 MPHUPOIHUYMX AMCIUIUIIH MMAaKETH
npuknagHux mporpam, 3okpema MathCad. OcnoBHa pobora BuKIagada
MOB’s3aHA 13 TPAKTUYHOK MiSUTBHICTIO. BuXoasum 3 NPaKTHIHOTO
3aCTOCYBaHHS Ha0yTHX YMiHb Ta HaBHYOK Yy MpoQeciiiHid MisIBHOCTI,
3a3HAYMMO, MO0 KOMIT'IOTEp € HAWOUIBIN aJeKBATHUM TEXHIYHHUM 3aCO00M
HaBYAHHS [UIA WIATPUMKH NisTIbHICHOTO Timxonay [l] mo HaBYampHOTO
TIpoIlecy y BCiX #oro naHkKax: motpebda, MOTHBH, IiJIb, YMOBH, 3aci0 Iii.

JisutbHICTP  pO3yMi€TBCSI K CBiIOMa AaKTHBHICTh JIIOAWHH, IO
BUSBIISIETHCS B TPOIIEC] ii B3aeMOIT 3 HABKOJIMIIIHIM CBITOM, 1 151 B3a€MO/Tis
MOJISITa€ B PO3B’S3YBaHHI JKUTTEBO BAXIIMBUX JUIA JIFOJUHH  33jad.
JisumpHICHMN TIOXiJ 10 HAaBYaHHS Ha MeEpIle MiICle CTaBUTh (HOPMyBaHHS
cucremu . ToOTO crodaTky mHOTpiOHO chOpMyBaTH MOHSATTS, MOJATH
TEOPETHYHI MMOJIOKEHHS TomO. [T0TiM MOTPiOHO MOKa3aTH iX B3a€EMO3B’SI30K.
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Jlume oTpuMaBIIY MiHIMaJIbHO HEOOXIHI OYAaTKOBI TEOPETHYHI 3HAHHS
3 anreOpH, MaTeMAaTHYHOTO aHANi3y, (i3UKH, 3700yBad BHUIIOI OCBITH IIiJ
KepIBHULTBOM BHKJIaJlaya IIOYMHA€E ONepyBaTH 3 HUMH. Ilpum npomy
PO3MOYHMHAETHCS (POPMYBaHHS YMiHb Ta OCBOKOETHCS criocid aii. Ha BimMiHy
BiJl TEOPETHYHOIO, 3aCBOEHE 3700yBayaMu 3HAHHS IEPETBOPIOETHCS
Y PO3YMOBY Jif0, TOOTO B MPAKTUYHI YMiHHS.

I[Ipu poboti 3 mpodeciiHO OpIEHTOBAaHMM MAKETOM MpOrpam
BiOyBaeThcss (opmyBaHHs 00pasy mii. Tak 3m00yBad BHINOi OCBITH,
BOJIOZIIOYM TEBHUMH TEOPCTHYHUMHU 3HAHHAMH Ta HAaOOpPOM KOMIIOHEHT
MaKeTy MporpaM, MO)Ke KOHCTPYIOBAaTH, a HE IPOrpaMyBaTH pO3B’SI30K
3amaui. [Ipy 1pbOMy BiIOYBa€ThCS HABYAHHS Yepe3 MiSUIbHICTH, TOOTO
cHCTeMa HABYAJIBHOTO NPH3HAYCHHS BUCTYIAE B POJIi CXEMH OPiI€HTOBAHOI
OCHOBH [isu1bHOCTI [2]. [IpH BUKOpHCTaHHI MATEMaTHYHOTO TAKETY MPOTpaM
Tpeba OyayBaTh 3MICTOBY YACTUHY JiSUIBHOCTI TaKUM YHHOM, 11100
3000yBau, BHUKOHYIOYM CHCTEMY [iif, Mir BHSBJIATH JIOTi4HI 3B’SI3KH
JOCIIKyBaHOT CTPYKTYPHOI OJMHUILI HOBOTO MaTepiany 3 YK€ 3aCBOCHHMH
OJUHULISMH.

Ha BigMiHy Bifi TEMaTHYHOTO, IPH BUKOPHUCTAHHI 33J]a4HOTO MIIX0/Ty BCS
yBara NpHIUTSETHCS PO3B’SI3Ky OKpemoi 3anaui. Lle € ocHOBOIO HaBYaNBHOI
cucreMu [3], 1 HalKpamuM YWHOM BiANOBINa€ MiSUTBHICHOMY IIXOAY IO
HABYAHHS, CYTHICTh SIKOTO IOJIATa€ camMe y pO3B’s3yBaHHI 3amad4. 3amaua,
NpOMoHOBaHa 3100yBayaM Yy HaBUaJIbHIA cHcTeMi, MNOOyAoBaHill 3a
MPUHITUIIOM 3aJadHOTO INIXOAY, 3HAYHO CKJIagHIma 3a 3amadi, sKi
MPOMOHYIOTHCS TIPH TEMAaTHYHOMY MiX0/i. PO3B’A3yBaHHs Takux 3ajay Mae
(hopMyBaTH y3araJbHEHICTh Jill 3700yBaviB BHIIOi OCBITH.

[Tpn mporpaMyBaHHI KOXXKHOTO OJIOKY MOBOIO MPOTpaMyBaHHSI BHCOKOTO
piBHA 0araTo 4acy BUTpavacThcs Ha BIACHE MPOTPaMyBaHHS Ta TECTYBaHHS
nporpamu. AJie TpU 3aCTOCYBaHHI MaTeMaTHYHHMX IMakeTiB [4] Biamaia
HEOOXIiTHICTh IPOrpaMyBaTH KOXKHY €JIEMEHTapHY OIEparliio 1 HaBiTh KOXKEH
eneMeHTapHHUHA Onok. Temep 3m00yBay BHIIOI OCBITH MOXKE KOHCTPYIOBATH
MOzEeNnb  Oe3mocepeqHhO  MOBOK — MPEIMETHOI — ramysi, TOOTO  He
3arJuOJIIOI0YHCH Y IPOTpaMyBaHHs; 30CEPEINTH BCIO yBary Ha JOCIiKEHH]
3ana4i. EKOHOMUTBCS Yac Ha MPAKTUYHHUX 3aHSATTSX, POLIEC HABYAHHS CTAE
OLITBIII HAOYHUM Ta BMOTHBOBaHHM.

[Ticnst omaHyBaHHS TCOPETUYHAM MATEPiajiOM MOXHA Bipa3y kK y IbOMY
caMoMy poOodoMy JIMCTI pO3B’si3yBaTH  HaBuasubHi  3amayi. Ilpm
BUKOPHCTaHHI MaremMaTmyHoro makery MathCad w™oxHa oTpumaru
PO3B’SI30K Bipa3y MiCisi BBEACHHS y KOMII'IOTEp PO3PaXyHKOBHX (OPMYIL.
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Tomy Oinbiie yYacy Ha 3aHATTI MOXKHA BHKOPHCTOBYBATH HAa DO3LIISI
HAYKOBOI ITPOOIEMH.
HaBenemo mpuknan po3B’s3yBaHHS CHCTEMH JIHIMHUX  PIBHSHB
MaTPUYHUM METOJ/IOM y CepeIoBHILI MaTeMaTHdHOro nakery MathCad.
Ipuknao 1. Po3B’si3atm cucreMy JiHIMHUX anreOpaiuHUX piBHSHb
MaTPUIHHAM CTIOCOOOM
—2x, +2x, =5,
2x, +2x, —2x; =8,
X, +x, —2x, =12,

AJTOpUTM PO3B’A3KYy LBOTO mpuKiany y cuctemi MathCad mHactymHui,
pucyHok 1: chopmyemo y MathCad matpuirro 3 koedillieHTiB piBHSAHB i
BiIOBiTHWI BEKTOpP 3 BUIBHWX WieHIB. OOYNUCINMO BH3HAYHHK MATPHIIL.
[lepeBipuMo 49m BiH HE NOpIBHIOE HYIO. SIKmIo me Tak, TO 3HAWAEMO
obepHeHy Marpuiio. [lepekoHaeMocst y TOMY, L0 MH HPaBHJIbHO 3HANIILIN
o0epHEeHy MaTpHuIio. 3aluieMo y MaTpUuHii (opMi BEKTOP-PO3B’SI30K
CHCTEMH JTiHIHHUX anreOpaiuHux piBHAHBb. OTpPUMAEMO BEKTOP-PO3B’S30K.
IlepekoHaeMocsi, MO CHCTEMa pO3B’si3aHa MPABUIBHO, IIiJICTABHUBIIN
PO3B’SI30K y CHCTEMY PiBHSHB.

T Mathcad

}m @aiin [paska Bua Bcraska @opmar WHcrpymentel CumsonbHbie onepauymn  Okno  Cnpaska
-2l SR Y| B0 = |TE MY =|E Ml
[Normal ~ | arial ~Jo ~|| B z U© !-% =|i=i=|

MaTpuuHum cnocic

Martpuua koediyieHTis BekTop BinbHUX 4YneHis

2
) Li2)

MepekoHaemocA, wio obepHeHa

BuaHauHuK matpuui He HoMb  3Haxo4umMo 0BepHeHy MaTpuuo Z
MaTpUUA 3HaAeHa NpaBnuneLHo

{0333 0333 0)) 10 0)
|A] = -6 K 1.667 2.667 —1 aal_lo1 o]
L 2 25 -1) oo 1)
MepeBipuMmo NpaBunNeHICTE
Bektop po3s'Aasky PO3B'A3KY, NiACTAaBMBLUK MOro y
Po38'A30K cucTemMu cuctemn CUCTEMY DIBHAHL
MaTpuuHii hopmi ;
y P hop! 1Y (-5
x=a"lB X=11 AX=8

e L1z
\—2) \12)

Puc. 1. Po3B’sa3yBanHA cucTeMH JiHIHHUX PiBHAHB
MaTpU4YHHUM MeTo0M y cuctemi MathCad
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Hpuxnao 2. JlocHipKeHHS TOCTIIOBHOTO KOJMBAaIbHOTO KOHTYDY.
[oTpiOHO MOCHIMUTH MOCTIAOBHUIA KONHBAIHHUN KOHTYP 3 BiONOBITHUMH
HOMIHaJIaMH €JIEMEHTIB, 110 300payKeHO HA PUCYHKY 2.

i Cramra

B File Edit View Place MCU Simulate Transfer Tools Rep
DgeW SRl 2a/vwe BE
e p K R A EE s mE W S

Puc. 2. Cxema noc/1ig0BHOI0 KOJIMBAJIBLHOT0 KOHTYPY

W Mathcad
ﬂ Qaiin [paska Bwa Bgcraeska ®gpmar MWucrpymentsr Cumesonseblie onepaymn  Okvo  Cnpaeka
D-FESRY| & RB|w = |T: (WD =|BEO|[we <)@
[normal ~ | arial o -] B 7z U |EF=E=EE| < -
JocnigXKeHHA NocnifgoBHONro pPe3oHAHCHOro KOHTYPY
IHAYKTUBHICTE EMHICTb AKTUBHMIA ONip KOHTYpa
L.=005 S iio® R.= 100
s
Meski 3miHn yacToTn MuTtTeBa Hanpyra Ha
30BHILUHLOrO pesoHatopa KOANBanbHOMY KOHTYPI
w = 17250,17250 + 1.. 17300 E=095
500 T T T T
3anekHiCTb CTPyMy Bif, 4ACTOTW NPW Pe30HaHCI
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E 3001 1
i 1,3
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@

Puc. 3. TlodyaoBa y cucremi MathCad rpadiky 3aimexnocti ctpymy
Bi/l 4aCcTOTH Yy MOCTiI0BHOMY KOJHBAJbLHOMY KOHTYPi
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Otpumanuit pobounii JIUCT CHUCTEMU MathCad MOXKe
BUKOPUCTOBYBATUCS U JOCITIDKEHHS IIOCTIJOBHOTO  KOJIMBaIbHOTO
KOHTYpYy. Tak, MIiHIOYM HOMIHAIM EJIIEMEHTIB Ta Jiana3oH 4YacToT
30BHIIIHBOTO OCHUISATOpa 200 aKTUBHHI OMIpP KOHTYpPa, MOYKHA JIOCIIIUTH Ha
nmabopaTopHii poOoTi (400 MPOIEMOHCTPYBATH TIiJT YaC JICKIIHHOTO 3aHSATTS)
Taki mapaMeTpH K TOOPOTHICTH KOHTYPa, CMYTY IEpeIryCKaHHs TOIIO.

Arne Tpeba 3ayBaXuTH, M0 HEIOPEYHO 3aMIHIOBATH BHBYCHHS
NPUPOJHUYKMX JUCHUILTIH JIMIIE BHBYCHHSIM MAaTeMaTHYHHUX IAKeTiB,
0co0NIMBO Ha MOJOAIIMX Kypcax. Ha crapmmx xypcax, KOIM MaTeMaTHYHi
MOHATTS BXX€ C(OPMOBaHi, MPH PO3B’SI3yBaHHI KOHKPETHHUX MPUKIATHIX
3a]a4 BUKOHAHHS TaKUX OIEpalliif, SK B3ATTS IHTErpaiiB, 3HAXOKCHHS
IpaHULb, PO3B’sA3yBaHHS 337a4d 3 (i3MKH Ta IHII MOXXHa aBTOMAaTH3yBaTH
0e3 IIKOaHM U1 HaBYaHHS.

OOuncnenns y MathCAD 3naiiicHIOIOTBCS Ha pIiBHI Bi3yaJbHOTO OMKCY
BUpa3iB y 3araJbHONPHUHHATIH MatemaTwyHid ¢opmi. MathCAD noGpe
3aCTOCOBYBATH JUISl HEBEIUKOTO 00CATY OOYHCIIeHb, 0)OPMIICHHS POOOTH Y
3BHYAHOMY BHUIJISIII, TOOTO MPOBOAWTH 3aIIIC MOBOIO MPEIMETHOI Tamy3i —
MaTeMaTuky, (Qi3UKH TOLIO.
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