1.8. Pemense 3a3ay daemMeHTapHON MaTemaTku B Mathcad 53

IIpeobpazoBaHue aaredtpandecKuX BhIPaKeHHH

B Mathcad MOXHO BHIIONHUTDH CIeAYIOIIME CHMBOJbHBIE NPEOOPa3oBaHMA
anrebpanyeCcKuX BHIPAKECHMHU:

symplify (ynpoctuTs) — BHIOIHNTL apudMeTHYECKHE OIEPALMH,
npuBecTH NoJO00HLIE, COKPATHTH APOOM, WMCIOAB3OBATH JJIA YIPOLIEHUS
OCHOBHBIE TOX/AeCTBa (DOPMyJIBl COKPALIEHHOIO YMHOXEHHsA, TPUIOHOMe-
TPUYECKHE TOXKJIECTBA ¥ T.IL); |

expand (pa3BepHYTb) — PAaCKPHITh CKOGKM, IEPEMHOXATH ¥ IPABECTH
IO N0OHBIE;

factor (pasnoXxmTh Ha MHOXHMTENN) — NPEACTABATH, €CIM BO3MOXHO,
BLIPAXXEHME B BUJ€ IPOM3BEAEHUA MPOCTHIX COMHOXUTENEH;

substitute (mogcTaBuTH) — 3aMEHUTH B anre6pangecKOM BHIPAXKEHUHA
6yKBy WaM BbIDAXXEHHUE APYTUM BBIPDAXEHUEM;

convert to partial fraction — pasaoxurs paumoranbryi0 Apo6b HaA
npocTenmme Apoobu.

Ecan Mathcad ne Moxer BhImOaEMTH TpefyeMyio OmEpauuio, TO OH
BLIBOJAMT B KA4YeCTBE Pe3yJbTaTa BLIYUCJIEHHUM UCXOJHOE BHIPAXEHUE.

Bce npuBezeHHbIE BBIMMCICHUA BHIIOJHEHBI B NPEANOJOXKEHUH, HTO
B MeH0o Math ycTanoBIeE aBTOMATHYEeCKUHA PEXHMM BBIYUCIEHUN U OT-
KJIOUEH PEXHMM ONTUMM3ANMHU (CM. pasg. 1.4).

Ciaeayer momuunTs, ¥TOo Mathcad ganexo me Bcerga npeobpasyeT BhIpa-
XEeHNe K CaMOMY MPOCTERNIEMY BUIY.

ITpumep 1*. YnpocTute BuIpaXeHHe

2 9z — 972
14+ —— - — .
( +3.’L‘-l> (1 Jz+1 )+1

Huxe npuBenen ¢dparmeHnT pabouero poxkymenTa Mathcad ¢ coorser-
CTBYIOIIMMHU BBIYUCJICHUAMMN.
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YkazaHue. YCTAHOBUTE PEXUM OTOGpaXEHUA pe3yIbTATOB BBIYUCIEHUM MO IO-
puaoHTaau. Jnga sroro meakuute mo crpoxke Evaluation Style B menio Symbolic
¥ YCTAHOBMTE, KaK ITOKa3aHO Ha puc. 1.45, cOOTBeTCTByIOUME METKHM B OKHE QHAJIOrA.
[ Toro 4To6BI BBECTK BHIPAXKEHHE, LIEAKHATE JEBOU KIABMIIEX MM 10 CBOGOZHOMY
MecTy B pa6oyeM JOKYMEHTE U BBEJUTE BhIPAXEHME ¢ KIaBHMaTyphl. CHadana BBEAUTE

"OTOT mpUMEp IpejJaraici Ha BCTYNMTENBHOM JK3aMeHe OJHOTO M3 MOCKOBCKHMX
MHXEHEePHBIX BY30B.
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nemeﬁ COMHOXHUTeJAbh — HaXMHUTE¢ Ha KJIABUATYDE€ KJIABUIIN B cne,qymm,eﬁ nocuneaoea-
TeJIBHOCTH:

<1> <4> <2> </> 3> <> <> <1>

[Ipex e 4eM BBOAMTEL 3HAK YMHOXEHMA M BTOPOM COMHOXWTENb, HaXXMUTE HECKOJBKO
pa3 knapumy <Space> (Ilpo6en); HaxuManTe npobea JO Tex HOP, IOKa BECh MEPBBIM
COMHOXMTeIsL He OyJeT 3aKI0YeH B BeLAeLAomyio pamky (cm. puc. 1.45). 3areMm Bse-
AMTE 3HAK YMHOXEHHA ¥ BTOPOM COMHOXMUTENb — HaXMUTE Ha KJIABHATYDE KIABMILMA B
CAEAYIOWEH ITOCAENOBATEIEHOCTH: "

<F> (> 1> <> <> <F> x> <> <O <P x> <> <2>
<Space>...<Space>(Brrgemnts 9z — 9z%) </> <3> <*> <x> <4> <1>
<Space>...<Space> (BBIAETATL BTOPOM COMHOKHTENb) <+> <1>.

[na Toro 4To6sl yRPOCTUTHh BBEAEHHOE BHIPAXEHME, UCIOIB3YUTE MEHIO CHMBOJb-
HBIX ONEPALMU: IEJKHUTE CIIPABA BHU3Y Yy HOCAEAHEr0 CHMMBOJA BBIPAXEHWA U BBIJCAUTE
ero, HaxxuMas kiaasuy <Space> (cm. puc. 1.45). 3arem menxksHuTe B MeHo Symbolics
o crpoxe Simplify. Pesyrprar (nmpeofpaloBaHHoe BhIpaxeHue) Gyger orobpaxed B
pabodueM JOKyMeHTe CIpaBa OT MCXOJHOI'O BHIpaXXKeHMd.

= Mathcar.l I"mfesswnal [F1_w}
—

Simphity

Puc. 1.45. Yupowenne amre6panyecKnx BhIPaXXeHUM
yepe3 MeHIO Symbolics

ITpumep 2. Packpoure cko6KkU 1 npuBeguTe MOJOGHBIE B BLIpAKEHIN
z(z+1)? — 2z(z + 2). |
PparmenT pabovero gokymerta Mathcad ¢ coorBeTcTBYOIMMY BEIYH-

CJIEHUAMM X 1300paKeHneM UCNOAb30BAHHOT'O MEHIO IpUBeJeH Ha puc. 1.46.
Yxasanwe. CHavyama, Kak ¥ B NPeABIAYIIEM NPUMEPE, YCTAHOBUTE B MEHIO
Symbolics — pexum oTo6paxeHHUA Pe3yIbTATOB BBIYHCICHMH IO I'OPU3OHTATH (CM.
puc. 1.45). 3aTem BBeguTE BEIpAKEHHE LA NPE06PA30BAHUA, BLIJETUTE €r0 U IIEAKHATE
no crpoke Expand B menio Symbolics (cM. puc. 1.46). Peayasrar (nmpeo6pasopannoe
BEIpaXKeHNe) oTo6paxaerca B pafoueM AOKYMEHTE CIPABA OT UCXOSHOTO BEIPAXKEHUA.

"3amuce <Space>...<Space> 03Ha4aeT, UTO Mpo6en HyXHO HAXUMATE J0 TeX IIOp,
II0OKa COOTBETCTBYIOLEE BRIpaXXE€HHE HE 6}’,1],’8'1‘ 3aKIIOYMEHO B BBIACIAINYIO YIVIOBYIO
PaMKy. '
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x(Z + l)z - 2-1-(x+zj

x-(;+1)1—2-z-(x+z) xzl 4 x- 27

Puc. 1.46. Ynpouenue BHIpaXeHUH ¢ UCIOAb30BaHMeM onepaunuu Expand

IIpumep 3. PasnoxuTe Ha MHOXKHTEIN BhIpaxKeHue a’ + ab® + 2abe +
b’c+a’c+ ac® + bc.

Huxe npusegen ¢gpparment pabouero goxkymenTta Mathcad ¢ coorser-
CTBYIOUIMMY BbIYHCICHUAMU.

a‘b+ab’+2abc+bc+a‘c+acc+bc® (a+h)-(c+a){c+h)

Y kasanue. Bpegute Bolpakenue 5i1a npeoOpa3oBaHud, BEILACIUTE ero U IEJKHNTEe
no crpoke Factor B meHio Symbolics. Pesyasrar oTo6paxaerca B pafodeM ZOKyMeHTe
CIpaBa OT MCXOAHOrO BeIpaXXeHwd. llpm BBOJe BripakeHus He 3abbIBATE BBOAUTH
3HaK ymHOXeHmn (<*>), a mocre BBoga nokasarens crenenu (< >) HAKUMATEH KIABUIILY
<Space>.

IMTpumep 4. PasnoxuTe Ha mpocTenume poOu pallMOHAILHYIO JpO0b

—3x+7
(z—1)%(z2+2+1)

Huxe npusesen dpparmenT pabodero goxymenta Mathcad ¢ coorser-
CTBYIOIIMMM BBIUCACHUAMM.

Z_3x+7 5 S22 (5+3%)
(x - D% +x+1) (3-(x-1%) (x-1) 3(x+x+1)

Y xazanme. Beequre oMMCAHHBIM BBILE CMOCOGOM BbIpaXeHWe Jisd mpeobpa3oBa-
HUM, BLIAEMUTE MePEMEHHYIO T M IueakHure no crpoke Convert to Partxal Fraction B
unyskre Variable menio Symbolics.
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Ounpenenenue, nocrpoeHue Tadauy 3na4eHui
4 rpadukoB QpyHKIHMH

ITpumep 5. [locrponte Tabanuy 3navenunr pyukuun f(x) = rsin+/|zr| na
orpeske [0, 472].

Huxe npuBenen ¢pparmenT pabouyero goxkymenra Mathcad ¢ cooTBer-
CTBYIOUIMMH BBIYUCICHUAMH.

f(x) = x-sin(q[l_x_l) i=0..20 x = 1-4"'2 F o= f(xi)

0
1.947
3.611
3.852
2511

-
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Ykazanue. Onpegemnre dyHkuuio f(z) = rsin \/r:c—] [Jas sToro BBeamTe C
KJaBHATYPbl UMA PYHKIHM U MMA apryMeHTa, 3aKTI0YeHHOEe B KPYIible CKOOKM, 3HAK
NPUCBAMBAHUA (BBEJUTE C KIABUATYPHI 3HAK PABEHCTBA MJIM HAXMUTE Ha KIABHATYpDE
knasumy  <Shift>+<:> u crmegom — Bripaxenwe g19 GyHKUEM., ITO6H BBECTH

3HAK KBAJAPATHOI'O KODHA, IUEJKHATE B INaHEIM KalbKyIATopa m IO KHOIIKE -[*'_' ]
IToaxopeHHOE BBIpaJKEHME BBEAUTE B NO3MLMH, YKA3AHHOM METKOM. 3HAK abCOXIOTHOM

BCJIHYMHHBI BBOAWUTE AHAJOTUYHO, INEJIYKOM II0 KHOIIKE Ix| B OHDG,KEJIHTE AHAIIA30H

M3MEHEHUA MHJEKCa i y3JOB CeTKM I; Ha 3ajJaHHOM orpeske. J[lag >Toro Beegurte C

. . - A4r?
kmaBuatypel: 1 = 0 ; 20°. Onpegerure ysan! ceTku ; = EE(T’ A 3TOr0 BBEIUTE C
kaasuaTypel: x [ i <Space> =1 * 4 * (<Ctrl>+<p>) 2 <Space...Space> / 2 0 .
Onpeaemure marpuny-croabey F g1a xpaHenua Tabidusl 3HaYeHMM PYHKUMHA B y3Jax
cerku: Fy = f(z;). Jas sroro seegure ¢ krasuatypsr: F |1 Space : f.( x [1 <Space> ) .
"Yro6sl BEIBECTH TabIuLy 3HaueHMA PYHKUMM HA DKPAH, BBEJUTE C KJIABMATYDH: F =.
B pabouem goxymenTe mosBuTcA Tabauua 3Havenun Gyukuuu. Lleakuure mo mnomio
Tabauusl — B paboyeM JOKYMEHTE OTKPOeTCA OKHO IAA MPOCMOTPa BCel Tabiauunl Co
CTpeaKaMm NMPOKPYTKH.

IIpumep 6. IlocTponre rpadux pyskuun f(z) = xsin/|z|.
Huxe npuseneHn ¢pparmenT pabodero pokymenrTa Mathcad ¢ coormer-
CTBYIOIIMMU OIpENIeHUAMA U TPaGUKOM.

“Ilpu BBOZE ¢ KIaBHATYDBI CMMBONa <;> B pabodeM JOKYMEHTE OTOGpaxKaeTrcs
CMMBOJ, Pa3AelAloluy IPaHUIE! AHANAa30Ha <..>.
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f(x) = x-sin( | x |)

fx)
5

Yxa3zaunue Onpegernre pyuxuuio f(z), kak B IPEABIAYINEM IPUMEDE, LISTKHATE
110 cBOGOAHOMY MECTY B pab0o4eM JOKYMEHTE npaBee ¥ HMxe onpegenenus byuxkuuu f(z),

3aTeM IENKHUTE N0 KHOMKE JeKapToBa rpaduka "8 nanem rpaguKoB ¥ u BBEAUTE B
NO3NIMY, YKA3aHHOU MEeTKOM BO3Je 0CH afCIHCC, MMA APCYyMEHTA T, & BO3Je OCH OpJUHAT
uma pyukuun — f(z). 'paduk 6yaeT mocTpoen mocne mwerdka no pabodeMy JOKyMeHTY
BHe noJa rpaduxos. IlapameTphl M306paXeHUA MOXHO H3IMEHHTDH, IMETKHYB ABAXJBI
110 MOXI0 rPadUKOB M ONpeJeIUB DapaMeTpsl (Buj 0TOOpaXeHud O0CeH, TOMIMHY U UBET
JIWHUK, Hagnucs Ha rpaduxe). Ha puc. 1.47 nsobpaxeHnl OKHa JUAIOra C apaMeTPaMu
HACTPOUKHM rpaduka, ©306paxeHHOro BhIIIe.

IIpumep 7. Pemmre rpaduvecku ypassenume f(z) =0, rae f(z) =
T3+ 3z% - 2.

dparmenT pabodero gokymenra Mathcad ¢ coorBeTcTByIOIIIMU ONIpE-
JeJeHUAMY, rpaduKkaMyu ¥ OKHAMU AUAJOra NPUBEIEH HUXE.

Yxkazaunue Onpegemnre dyrkuuio f(r) m mocrpoure ee rpaduk, AEUCTBYA,
Kak B npeAsiaymeM npumepe. [uaa Toro 4To6s HaMTH KOPHH YPaBHEHHMA —— abCIMCCEHI
TOYEK mepecedeHnA rpaduka pyHkimu ¢ ockio y = (0, meakuure no crpoke Trace B
nyakte Graph Menio Format (cm. pasa. 1.5). 3aTeMm WEAKHUTE OO MOIIO I'PapUKOB
M YCTAHOBUTE (CTPEIKAMM KIABMATYPhl WM MBIBIO) Mapkep (IepeKpelBaiomecs
IYHKTHPHEIE JMHUA) B TOYKE nepeceveHns rpadpuka GyHKIUM ¢ ocbio abcuuce. B oxwe
AUaIora 0To0paXXaloTCA KOOPAMHATHEI MapKepa: 3HAYEHHEe KOODAMHATHI I B OKHE H eCTh
MCKOMO€ NPMOIVXKEeHHOE 3HAYEHNEe KOPHA.
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Puc. 1.47. Okua guanrora nacTponxu [1apaMeTposB JexapToBa rpadpuka

CHMBOJIbHOE penieHre YpaBHeHHIl U CHCTEM

Ilpumep 8. Pemmre ypasuenue {/(z —2)2 — ¢/(z —3)2 =0.
Cumsoasroe pemenue sroro ypasnemms B Mathcad samumaer ogmy
CTPOYKY.

Bj(x - 2)2 - 3](?: - 3)2 solve , x -3*.2{.‘.

Yxasauue llleaknure mo xHonke pemenus ypaBHeHuu | Solve B TaHeau

CUMBOJBHBIX Burdmcaenui | |, Beeaure B nomeuerHOM mosmMuuMu ciepa 0T KIOYEBOTrO
croBa solve (pemmTs) BEIpakenme A1A NPaBOM waCTH YPaBHEHMA, a B NO3MUHH CIIpaBa
oT solve — uMa mepeMeHHOH, OTHOCHTENLHO KOTOPOM HYXKHO DElIUTh ypaBHEHHe, U
WEITKHUTE N0 CBOGOAHOMY MecTy B paBouem NOKyMeHTe. Peayasrar — 3navenme xopua
ypaBHeHUA — OyjeT oTobpaxeH B pafo4eM JOKYMEHTE CIpaBa OT CTPEIKH.
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ITpumep 9. Pemmmre CHCTEMy YDaBHEHUM

z(z+ 1) —2z(z+2) =0,
(1+2%) &y—2-222=0,
Vy—2(z—2)+2z=0.

PparmenT pabodero gokymenra Mathcad ¢ coorBercrByomMMEU BbI-
YUCACHUAMM IIPUBEJCH HUXE.

Given

x(z+1)°-22z(x+2)=0
(1+x9)4y-2-2%%=0

y-2(z-2)+z=0
01
Find{x,y,z) > |2 3
0 1

Y kasaHue. Beeaure ¢ xaaBuaTyps! kaoueroe cnoso Given (gano), 3arem npasee
M HHXE KJIOYEBOro CI0BA — JeBYI0 YaCTh NEepPBOr'0 YPaBHEHHS CHUCTEMEI, Jajee — CHM-
BOJBLHBIM 3HAK PaBeHCTBA (HaxxMuTe Ha KiaBuarype kiaasuum <Ctrl>+<=> ) ¥ mpaByio
4aCTh ypaBHEHMA (HYAb). AHAJIOrMYHO BBEJUTE OCTAILHBLIE B3 YPABHEHUA CHCTEMBL.
IIpaBee u HiXe MOCIEAHET0 YpaBHEHUA CUCTEMBI BBeAuTe umA Gynkumu Find (manTn),
TepeYuCaIuTe B CKOOKAX MMEHA NEPEeMEHHBIX, 3HAYeHMA KOTOPBIX HYXHO BEIMHCIMTH,

seigeaute Find(z,y,z), mMeAkHUTE MO KHOMKe "= B nanean | ™|, Brraucnennoe
pewiesue CUCTEeMBI 6yJeT OTOOPAXKEHO NOCAE WeANKE MBI 6MHe 8bidearIowelt Pamxi
B pa6oYeM JAOKYMEHTE CIIPaBa OT CTPEIKM — B BUJE MATPHULI, KAXABIK CTOoabel KOTo-
pPOM COAEPXUT OAHO M3 PelleHuM CucTeMbl. B npusegensoM Benue gpparmenTe pabdoyero
AOKYMEHTa HaujeHbl gBa peluenma cucremel z =0, y=2, z=0uz=1,y=3, z=1.




