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lipocTas
apuhMeTnKa

MATHCAD

Bbl y4nTech B TEXHMYECKOM BY3€ UMW 3aHUMAeTeCh Hay4Hoi paboTon? Ec-
NN B CUny NpogheccuoHanbHO [esTeIbHOCTY Bam TPeOyeTCs BbINOSHATL
MHOXECTBO BbIHUCNEHNIA, BaM MOMOXET Creuuanin3npoBaHHblin cogoT.

yLeCcTBYeT [OBOJLHO MHOTO Mpo-
rpamM, MO3BONSAWNX NPOBOAUTH
npakTUyecku miobble pacyeTbl, Kak
YncneHHble (pesynLTaToM KOTOpbIX ABAAIOTCA
KOHKpeTHble 4ucna), Tak U aHanuTUYeckue
(Bblpatolyme pes3ynbTat B BUAE MaTeMatuyec-

COBMECTMMOCTb

C TMMU Npuio

Bbl MOxeTe BCTaBNSATb B JOKYMEHT
MathCAD nHdopmauuio M3 Apyrux npu-
noxeHunin Windows n Hao60poT. 3Ta
npouenypa HOCUT Ha3BaHWe 3KcnopT

M MMMNOPT AOKyMeHTOB. Hanpumep, npo-
n3BeaeHHbIn B MathCAD pacyeT MoX-
HO Nerko nepeHectu B JOKyMeHT Micro-
soft Word. [lenaetcsa 370 06bI4HbIM KO-
nupoBaHueM. B ganbHenwem ansa pe-
[laKTMpoBaHUs BaM GyaeT A0CTaTOYHO
ABaXAbl WENKHYTb KYPCOPOM MbILUKW MO
HY>XHOMY 06beKTy. Mpu aTom aBTOMaTH-
yeckun oTkpoeTcs okHo MathCAD, B Ko-
TOPOM Bbl CMOXETE BHECTU BCE
HEOBX0AUMbIE U3MEHEHMS.

T ren o200

Kux opmyn). Takoit codT N03BONAET HE TONb-
Ko 6bICTpO peluatb anrebpanyeckue u gudde-
peHuManbHble ypaBHEHUs, UHTerpabl, MaTpy-
Libl, HO W CTPOUTL Tpatmkm (ABYX- U TpEXMEp-
Hble), HaXOAUTb MAKCUMyMbl U MUHUMYMb
(hyHKUMIA 1 elte MHOTOe fpyroe. M3 Takux npo-
rpamm Hambonee mussecTHbl MathLAB, Maple,
Mathematica. Ho camoii nonynsapHoii u npu-
3HaHHOIA, KOHeYHO xe, apnsetcs MathCAD.

MepBoe 3HaKOMCTBO

Cpeau nogo6HbIx npoayktos MathCAD Bbige-
NIAETCA PALOM NPEUMYLLECTB, NPEXAE BCEro —
MHOTO(YHKLMOHANBbHOCTbIO. TPYAHO HANTH
MaTeMaTuyecKylo 3afiavy, KoTopyio Henb3s Gbl-
N0 6bl pewuts ¢ nomolbio MathCAD. K Tomy
e B Hell MOXHO CO3[}aBaTb aHUMUPOBaHHble
00bEKTbI, 3TO NO3BONSAET AOOUTLCA Bonee Ha-
TA[HOMO NPeACTaBNEHUS fAHHbIX.
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A B nporpamme MathCAD Bbi cmoxerte

CO3/1aBaTh U BbLIYUCAATDL NI06bIE, AaXe
camble CNOXHbIEe (hopMybl
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MathCAD He TaK CNnoXHa B UCMONb30BaHWUK,
KaK MOXeT NoKa3aTbCs Ha nepBblii B3Msag. Bee
WHCTPYMEHTbI o603HayvatoTcs NPUBbLIYHBIMKU
mMaremMatudeckumu 3Haykamu. Ho rnaBHoe
npenmyuecTso nporpaMmbl — COBMECTU-
MocTb ¢ npunoxerusamu Microsoft Office, Ha-
npumep, MS Word n MS Excel. 3to no3sonut
ObICTPO pelatb NoOble NOCTaBNeHHble Nepes
Bamu 3agauun. Kpome toro, B MathCAD BcTpo-
eHa noppo6Has cnpaBoyHas cuctema (Npasaa,
Ha aHIMINCKOM A13bIKE) C MHOXECTBOM NpuUMe-
pOB, NOACKA30K M yRo6HOII CUCTEMOI nonCKa.

HeKoTopble BbluMCNEHUA TPeBYIOT 3Ha-
YyuTeNbHbIX pecypcoB KommnbloTepa. Pe-
KOMEHAYeMble XapaKTepUCTUKU pns
KomopTHoi pa6oTbl C nporpammoii:
npoueccop Pentium 400 MMy, o6bem
onepaTuBHON namaTu — 256 M6air.

OnucaHve nporpamMmmbl

3aronoBoK paboyero okHa oTobpaxaeT Ha3ga-
HWUA NPOrpamMMbl U OTKPBITOTO JOKyMeHTa. Hu-
e PacnoioXeHo MeHI0 C KoMaHAaMu Ans pa-
60Tbl C nporpammoit. Moa HUM HaxopATcA na-
Henu MHcTpymeHToB CraHpaptHas, ®opmar,
Marematuka, KoTopble npefHasHayeHbl Ans
ObICTPOrO BbINMOIHEHUA KOMaHA. Tak, onuuu
naHenu Popmar no3BonAT 0OPMAATL TEKCT
u copmynbl. MaTemaTuKa copepxuT Bce Cy-
LieCTBYIOWME MATEMATUYECKUE WHCTPYMEHTSI,
CrpynnupoBaHHble MO KaTteropusm B 3aBUCK-
MOCTM OT Ha3Ha4yeHus. PaccmoTpum ee copep-
Xumoe bonee nogpobHo.

Pasgen ApudmMeTnKa CORepXUT pasanyHble
onepaTopbl, Haubonee 4acTo MCMosb3yemble
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A Mpumep Mcnonb30BaHMA NPorpammbl
Aans husnyeckux uccnegoBanmii: rpaduk
AeMOHCTPUPYET N3MEHEeHUe noTeHynana
ABUXYLLErocA NEKTPUYecKoro 3apsaaa

byHKUMK, LMbpLl M ClyxebHble CUMMBOMbI.
B pa3zgene lpahukn — nHCTpYMEHTHI Ans co-
3[aHMA pa3HOO6pasHbIX rpadukoB M fua-
rpaMM W UX NocnepylowWwero UCCaefoBaHUs.
B paspene Marpuubl HaxopAaTca onepartopsl
pa6oTbl ¢ mMatpuuamu W BekTopamu. Pasgen
BbluncneHuna cofepxut pa3nnyHble oneparo-
pbl npucBanBaHuA. MatemaTuyeckuin aHanms
00beauHUA B cebe 3HaKW MHTErpana v npoms-
BOAHOWM, CyMMUPOBAHUS, YMHOXEHUA W CUM-
Bos 6eckoHeuHocTu. Onuuu byneBo nossonst
COCTaBATb NOTMYECKNe BbIpaXeHus. B pasge-
ne lpeveckuit ancaBuT Bbl HailjeTe CTpoY-
Hble W NponucHble rpeveckue Oykebl. Paspen
CMMBOJIbI COAEPHKUT UHCTPYMEHTHI CUMBOJIb-
HbIX NPe06Pa30BaHMit U BbIYUCIEHWIA.

Co3pnanue chopmyn

N BbIYUCINIEHME 3HAYEHNI

Buiuncaum cdopmyny Vcos(x)+1 ana pasmbix
3HaYeHwW nepemeHHON X. Bepute nmsa nepe-
MeHHoI1. 3aTeM OTKpoiiTe naHens Apucpmeru-
Ka 1 HaxmuTe kHonky := (MpucsounTs). Cnpa-
Ba OT BBE/JEHHOI NepeMeHHOIi NOABUTCA COOT-
BETCTBYIOWMNI CUMBOJ, O3HAYawWMA onepa-
LU0 MPUCBANBAHUA MEPEMEHHON 3HAYeHus,
W 4YepHblil KBafpar, onpefensowumii 06nactb
BBE[IEHUA AaHHbIX.

Mpu co3panun hopmyn
obpaTtute BHMMaHue,

Y4T0 KaXAblii MaTemaru-
YecKuii 3NeMeHT umeer
cBoe cobcTBEeHHOE none

ANA BBOAA AAaHHbIX

MaTemaTnieckme BbIYUCNEHNUSA

BHumanue! [ina npucBoeHus nepemeH-
HbIM 3HaYeHUI UCNONB3YETCA 3HaK =),
A 3HaK paBeHCTBa (=) CNYKUT ANIA Bbl-
YMCNIeHNA 3HAYEHUN BbIPaXKEHUH.

BBegute 4ucno, Kotopoe XOTUTE MPUCBOUTH
nepemeHHoM x. [lanee WenKHUTE MbllbI0 HU-
)K€ CO3AaHHOr0 BbIpaXeHus As BBOJA HOBOM
cdopmynbl. Mpexpe Bcero Hy}Ho co3aarb Ma-
TeMaTM4yeckuin KopeHb. [Ins 3TOro Haxmute
kHornKy KBappaTHblif KOpeHb Ha naHenu uH-
cTpymeHToB ApucpmeTuKa. B ykazaHHOM mec-
Te NOABUTCA COOTBETCTBYIOLLMIA 3HAK.

lepemecTuTe Kypcop B nose BBOAA NOAKOPEH-
HOTO BbIPAXXEHUS, HAXKMUTE Ha KHOMKY €OS (X)
W B YEPHOM KBajpaTe BBEAWTE UMSA NMepeMeH-
HOIf X. 3aTeM OCTaeTCs Haxatb KHOMKY + W
BeecTv yucno 1. locne okoHYaHMs BBOAA
(hOpMyNbl HAKMUTE KHOMKY = Ha MaHenu UHCT-
pymeHToB ApuMeTHKa, YTOGbI NONYYNTL pe-
3yNbTaT BblYMCAEHUNA. [N BblYMCNEHUA 3TOM
e opmynbl C APYrUM 3HaYeHUeM nepemeH-
HOI1 HYXKHO BCEro NNILb KIUKHYTb MbIlLbIO MO
6NOKy C NPUCBaMBAHMEM MEPEMEHHON X 3Ha-
YeHus (B HaleMm ciyyae 3) W UCNPaBUTb €ro,
LONYCTUM, Ha 5. 3aTeM KIMKHUTE MbIlbIO BHE
6/10Ka, U BblpaXeHue C KopHeMm GymeTt nepe-
CYMTAHO B COOTBETCTBUM C HOBbIMU JAHHbBIMU.

06patute BHMMaHWe, YTO NepeMeHHbIM
Bbl MOXKETe NPUCBAUBATb He TOJIbKO KOH-
KPeTHble YMCNOBble 3HAYeHUA, HO WU
thopmynbl — B 3TOM Cily4ae nocse 3Haka
«:=» CNepyeT BBECTU Heo6xoauMoe Bbl-
paxeHue. B ganbHeiwem pna onpepe-
JIeHUA 3HAYeHUA 3TOW NepeMeHHON BaM
NOHaA06MTCA BBECTU ee UMA U HaXKaTb
KHOMKY «=». ToNbKo y6eautech, 4YTo 3a-
Aanu 3Ha4YeHUs BCeX MCNOJib3yeMblx
B BbIpPa)X€HUM NepeMeHHbIX.

TexcToBble KOMMEHTapUM

Ecnv Bbl NuweTe 06beMHYI0 KypcoByto paboty
C MHOXECTBOM hOPMyYN U BbIYUCIEHMUIA, BaM He
0601TUCb 6E3 TEKCTOBbIX KOMMEHTApPUEB U MO-
ACHeHUI. YT06bl [06aBUTL TEKCT, BbiGEpUTE
NyHKT MeHio BctaBka - 06nactb Tekcra. Ha
JKpaHe NOABMTCA TeMHas pamka Gnoka Ans
BBO/a BALIEro KOMMEHTapUS.

Mo ymonyaHuio Ans cozpanus hopmyn u Tekc-
TOBbIX 6JIOKOB MCMONb3YETCS pasHblil WpUdT.
WNcnpaBuTb 3TOT HELOCTATOK MOXHO C MOMO-
Lbto MaHenu nHcTpymeHToB ®opmar. Mpouecc
W3MEHeHWs BMAA TeKCTa B nporpamme
MathCAD npaKTuyecku Takoi xe, Kak B TeKC-
ToBOM npoleccope Microsoft Word.
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A Mpu co3pannn pa3nuyHbix rpatukos
Ba)XHO BEPHO NPUCBOUTL 3HAYEHUS U3Me-
HAKWMUMCA NEePeMeHHbIM

Ipachukn u guarpaMmbl
Moctpoum rpacmk dyHkuum y:=x2. CHavana
NPUCBOMM U3MEHAIOLLENCA NepeMeHHON X pAaL,
3HAYeHWi, AN 3TOTO HYKHO BBECTU Bblpaxe-
Hue x:=-10,-9.9..10. KpaiiHue yncna onpe-
JensT AnanasoH 3HaveHuit x (o1 =10 fo 10),
a nepeoe W BTOpPOE — War UX M3MEeHeHus
(B 3TOM NpUMepe oH paBeH [-0,1]).

Tenepb Ha naHenw Mpachukm BbLIOMpPaeM onuuio
JlekapToB rpadmk, KoTopas CAVKUT Ans Co-
3AaHus rpacmka B 00bIYHON ABYXMEPHOI CHC-
TeMe KoopauHar. Ha akpaHe nossutcs wab-
JIOH /15 ero noctpoeHus. BHU3y ykasbiBaem
“Ma aprymeHTa (x), a cnesa — dopmyny x
WU NepemMeHHyo Y, NpeBapuTeNbHO NpUCBO-
B eil yKa3aHHoe BblpaXKeHue. 3aTeM HaxuMa-
eM Ha knasuatype knasuwy Enter — u rpa-
UK roTos.

[paBusibHOE UM

B MathCAD Ha nMeHa nepemeHHbIX U
GYHKUMI HaKnaablBaloTCH HEKOTOPbIE
orpaHuyeHuns. [ns ux HanncaH1s MOXKHO
MCcnonb30BaTh 60/blUNE U MaNeHbKUE
6yKBbl NaTMHCKOro andaBuTa (Npu aToM
HYXXHO y4UTbIBaTb, 4TO X U X — 3TO pas-
Hble NepemMeHHbIe), UMbpbl, 3HAK Nof-
yepkuBaHus (_), wrpwmx (7), CUMBOJ NpoO-
ueHTa (%) u rpedeckune 6yKkBbl. MMeHa He
[OMXKHbI coaepxaTb Npo6enbl (Bbl MOXe-
Te UCMNONb30BaTb BMECTO HEro 3HaK nof-
YepKMBaHWS) U 0683aTeNlbHO [JOMIKHbI Ha-
YnHaTtbeca ¢ 6yKBbl. Kpome aToro, Bce
CUMBOJbl B UMEHW AOMKHbI OblTb Hane-
YyaTaHbl WPUGHTOM OAHON FrapHUTYpPbI,
pa3mepa v HavyepTaHus.

Take obpaTtuTe BHUMaHKUE, 4TO
MathCAD He genaet pasnuynin Mexay
MMEHaMMU NepeMeHHbIX U GYHKLMI. ITO
3Hay4uT, 4TO, MCNONb30BaAB B KayecTBe
UMeHU GyHKLMKM 0603HayeHune f(x), Bbl
He cMoXeTe co3aaTb nepemMerHyio f.

Anexcen Komr
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