THUIIbI JAHHBIX B MATKA /I

OCHOBHBIE THIIBI JAHHBIX, KOTOpbIE 00pabaThIBatOTCs mporieccopamu cuctemsl Mathcad:

e ymcia (B TOM YHCIE, IEHCTBUTENBHBIC, KOMIUICKCHBIE, a TAKXKE BCTPOCHHBIC KOHCTAHTHI) —
Mathcad xpanuT Bce ymciia B gopmaTe JABOWHON TOYHOCTH C IUIABAIOIICH TOYKOW (HE
pasnensis ux Ha 1elble, OyJIeBbl U T. 11.);

e CTPOKH — JIFOOOH TEKCT, 3aKJIFOUCHHBIN B KABBIYKU;

e MaccuBbl (B TOM WYHCJIEC pPAHXHPOBAHHBIC MEPEMCHHBIC, BEKTOPHl W MATPHIBI) —
YIOPSAOYCHHBIE TIOCIICI0OBATEIIBHOCTH YUCEIT UITH CTPOK.

PaCCMOTpI/IM boiee HO,Z[pO6HO TUIIBI JAaHHBIX W TO, KaK OCYIOCCTBIIACTCA HX
HGHOCpeﬂCTBeHHBIfI BBO/J[ B JOKYMCHT C IIOMOIIBIO NPHUCBANBAHUS 3HAYCHUA IICPCMCHHBIM.

Jlroboe BwIpakeHue, HauywHaromeecs ¢ Udpb;, Mathcad uHTEpnpeTHpyeT Kak 4YHCIO.
[TosTOMy 117151 BBOJIA YMCIIa MPOCTO HAYHUTE €ro HaOUpaTh Ha KiaBuatype. HecMoTps Ha To, 4TO
Mathcad xpaHuT Bce 9mciia B OJUHAKOBOM popMaTe, BBOJUTH UX MOKHO B HAUOOJIEE MTOIXOISIIIEM
npejcTaBieHuy (notation), CXOIsl U3 KOHTEKCTA JIOKYMEHTA!

e  KakK IIeJ0€e YHUCIIO;

e Kkak aeciaTuuyHoe yucio (decimal notation) ¢ J100BIM KOJIMYECTBOM JECATHYHBIX ITUDP
MOCJIE TOYKU;

e B IPEJACTABICHUHM C TOpsakoM (exponential notation) — B Tak Ha3plBaeMOM Hay4yHOM
dopmare wunu mnpencrasienun (scientific notation), mis uwero mocie BBoma YHCIa
HareyaTaiTe CMMBOJI YMHOKEHUS U BBeAuTe 10 B HY>KHOM CTEIICHU;

e KaK YHCIIO B IPYTOl CUCTEME CUHCIICHUSI.

Tpu mepBbIX MPENCTaBICHUS WUIUTIOCTPUPYIOTCS COICPKAHUEM COOTBETCTBYIOIIEH CTPOKH
jmctuHra 1.

JInctuHr 1 BBoa nelcTBUTENLHBIX YUCET:

a = 10000
b= 2.57285 c= 3121
d=41710 % e = 345.1.10°

Ecnu BBl mpomomkuTe JNUCTHHT | mOCIeAoBaTEelbHBIM BBIBOJIOM BCEX NEPEMEHHBIX, TO C
YAUBJICHUEM OOHAPYKUTE, YTO HEKOTOPBIEC U3 YKCEN BBITIISIAT MO-UHOMY (Hampumep, uucio d=0).

Jlnis BBOJIA yKMCla B IPYTHUX CUCTEMaxX CUMCIIeHUs: ABoM4HOM (binary), BockMepuuHoii (octal)
unu mectHanuarepuyHoii (hexadecimal) cnemaiite cnemyromiee:

e Bseaure ero npeacraBieHHE B COOTBETCTBYIOIIEN CUCTEME, IPUMEHSA JIMIIb KOPPEKTHBIE
CUMBOJIBI (I IBOMYHOM CUCTEMBI IOITYCTUMBI TOJIbKO 1UGpsl O U 1; 1711 BOCBMEPUYHON —
mudpst ot 0 1o 7, s mectHaauarepudHoit — uudpsr ot 0 10 9 u O6yksbI oT a j0 f) —
Hanpumep, uncio 34 B JBOMYHON CHCTEME MPEJACTABICHO TAKOW MOCIEI0BATEIBHOCTBIO:
100010.

e [Ilocrme BBOma mociemHET0 CHUMBOJIA YMclia BBeauTe b (st mBowuyHoro uwmcia), 0 (mns
BOCBMEPHUYHOI0 YKciIa) uin h (Juist mecTHaAaTepuIHOTO).

Hcnonp3oBanne 4Yucen B APYyrux CUCTEMaxX CYHHCICHHA HWIUIIOCTPUPYETCA JTUCTUHIOM 2.
O6paTI/ITC BHUMAHHC, YTO BBIBOJ OCYIICCTBIIACTCA BCC pABHO B HCCHTI/IHHOI‘;I CHUCTEMC.

JIuctunr 2. BBoa uncen B Apyrux CUCTEMax UCUHMCIICHHUS:



a:= 100010b a= 34
b= 370 b=31
¢ := OafOh c=28x10
B mormyeckux (QyHKIHSIX HCHONB3YIOTCS OWUTOBBIC Ymcia (JIOKp Wid UCTHHA). OHU B

Mathcad o0o3Ha4aroTCsA OOBIYHBIMY NEUCTBUTENLHBIMUI unciiaMu O u 1.

bonapmmHCcTBO omepanuii B cpene Mathcad mo yMouaHWIO OCYIIECTBIISIFOTCS — HaJT
KOMILIEKCHBIMH YnciiaMy. KoMIUIEKCHOE YHCIIO SIBIISETCS CYMMOM JIEUCTBUTEIIBHOTO 1 MHUMOT'O
YHuCiIa, TMOJIYYaromerocss MyTeM YMHOXEHHUS JI000ro JEHCTBUTEIBHOTO YHCIAa HAa MHUMYIO

enunuiy (imaginary unit) i. ITo onpenenenuto, i2 =-1.
YroObl BBECTH MHUMOE YMCIIO, HaIlpuMep 3i:

e Bgeaure nelcTBUTENbHBIA COMHOXKUTEND (3).
e Bsemure cumBoi "i" uiu "j" HeMOCPEACTBEHHO MOCIIE HETO.
J1y1st BBOIa MHUMOM €IMHHUIIBI HAJ0 HaKaTh Kiapumy 1, i. Eciii mpocTo BBecTn cumBoi "i", To
Mathcad unTeprnpeTupyer ero kak nepeMeHHymo i. Kpome Toro, Muumas equHuia umeer Bua i,
TOJIEKO KOTJ/Ia COOTBETCTBYIOMIas (hopMyJia BbIFc/icHA. B MPOTHBHOM cilydyae MHUMas €JIHHHIIA

oToOpaXkaeTcst mMpocTo Kak i (puc.l).
a=1i+10

BBoa MHUMOI e TMHUIIEI

KommiekcHoe YHCI0 MOKHO BBECTH B BUIC OOBIYHOM CYMMBbI ILCIZCTBHTCHLHOIZ 1 MHHUMOM
JacTeH WIIH B BUIC JIF000T0 BBIpaXXCHUA, COACPKAIICTO MHUMOC YHCJIO. HpHMepm BBOJa U BEIBOJIa
KOMIUJICKCHBIX YUCCII UIITTIOCTPUPYIOTCA JINCTUHI'OM 3.

Jluctuur 3. KoMIuiekCHBIE YUCIIa;

x=2i+4

y:= 197851+ 0.1
zZ:= 33-eo'li
x=4+2

r=0.1+19.7851

e

z= 228854 2.2961

Jlst paboThI ¢ KOMIIEKCHBIMU YHCIIAMH UMEIOTCS HECKOJIBKO MPOCTHIX QYHKIUH U
onepatopoB (cM. pazf. "DyHKIHK paboThl ¢ KOMIIEKCHBIMU yuciaMu" Ti1. 10), neiictBue

KOTOPBIX MOKA3aHO B JUCTUHTE 4.4.
JInerunr 4. @yHk1uil paboThl ¢ KOMIUIEKCHBIMHU YHCIAMHU:
y = 19.785j + 0.1
Im(y) = 19.785 Re(y) = 0.1
z= 33-e0'1i

|z =23 arg(z) = 0.1



Hekotoprsie numena B Mathcad 3apeszepeuposanst non cucreMHbie nepeMeHHbIE, KOTOpHIE
HA3BIBAIOTCS BCTpOeHHBIMU KOoHCTaHTamu (built-in constants). BctpoeHHbIe KOHCTaHTBI ACTSATCS
Ha JIBa THUIA: MaTeMAaTUYECKUE, XpPaHSIIME 3HAYCHHs] HEKOTOPBIX OOHIeYNOTPEeOUTENbHBIX
CIEIMAIbHBIX MaTEMaTHYECKIX CUMBOJIOB, M CUCTEMHBIE, OMPEIEISIONIIe padoTy OONBIINHCTBA
YHCIIEHHBIX aJITOPUTMOB, peain30BaHHbIX B Mathcad.

MaremaTtnueckrue KOHCTaHTHI (math constants)

e cumBoi O0eckoneunoctH (BBoauTcs kinaBumamu CTRL + SHIFT + z);
e € — OCHOBaHHE HATypaJIbHOTO Jorapudma (KIaBuiia e);

e ypcno "mu" (BBogutcs kinaBumamu CTRL + SHIFT + p);

e i, j— MHuMas eqununa (BBoauTCs KiaBuiamu 1, i wi 1, j);

e % — cumBox nporieHTa, %, skBuBajieHTHbIN 0.01.

Maremaruueckue KOHCTaHThl II0-Pa3HOMY HHTEPIPETUPYIOTCS IIPU  YHCIECHHBIX W
CHUMBOJIBHBIX BBIYMCIICHHUAX. BBIYMCINTENBHBI MPOLECCOP MPOCTO BOCIHPUHHMMAET HX Kak
HEKOTOpbIE uucia (JUCTUHI 5), a CUMBOJBbHBIM pacloO3HAET KaKJI0€ M3 HUX, HCXOAd W3
MaTeMaTHYeCKOro KOHTEKCTa, U CIOCOOEH BbIJIaBaTh MAaTEeMAaTHYECKHE KOHCTAHTHI B KayecTBE
pe3yJibTarTa.

JImcTuHr 5. 3HadyeHusT MaTeMaTHYECKUX KOHCTAHT:

p=1- 1030?

e= 2718

1=1

] =1

% = 0.01 100-25-% = 25

[lpn XKemaHMM MOKHO H3MEHHUTh 3HAa4YeHHE JI000W W3 MEepPEeYMCICHHBIX KOHCTAaHT WM
UCIOJIb30BAaTh MX B KauyeCcTBE IIEPEMEHHbIX B pacyerax (CM. JHUCTHHT |, B KOTOpOM
nepeoripesieieHa KOHCTaHTa €). Pasymeercs, eciM NpUCBOUTh KOHCTAHTE HOBOE 3HAuYCHHE,
IIPEKHEE CTAHET HEJIOCTYITHBIM.

CucrtemHble nepeMeHHbIe (System variables):
e TOL — TOYHOCTE YHCIIEHHBIX METOOB;
e CTOL — TOYHOCTH BBINIOJHEHUS BBIPAXKECHHUM, UCIIOJIb3yeMas B HEKOTOPBIX YMCICHHBIX
METO/1axX;
e ORIGIN — HOMEp HayaJILHOTO UH/EKCA B MACCUBAX;
o« PRNPRECISION - ycraHoBka popmara JaHHBIX IIPU BBIBOJE B (aili;
e PRNCOLWIDTH - ycraHoBka (hopmaTa cTos011a IpU BEIBOJIE B (aii;
e CWD — ctpokoBoe npejicTaBiIeHHEe MyTH K TeKYIIe padodeil mamke.
JInerunr 6. IIpenycraHoBiIEHHBIE 3HAYEHNSI CHCTEMHBIX IIEPEMEHHBIX:

CTOL =110 °

ORIGIN = 0

PRNPRECISION = 4

PRNCOLWIDTH = 8§

CWD ="C""\Dima\MCAD'MathCad 2001'Data'\"

IIpenycTaHOBIEHHBIE 3HAUYEHUSI CUCTEMHBIX IIEPEMEHHBIX MEPEUYMCIEHBl B JUCTUHTE 6. WX
MO>KHO NTOMEHSITH B JFOOON YacTH JOKyMEHTa, IPUCBOMB COOTBETCTBYIOIIECH MepeMEHHON HOBOE
3HaueHue. Kpome Toro, mnepeomnpeneneHue 3HAUEHUS IEPEMEHHOM [UIsl BCEro JOKYMEHTa



npou3BoaUTCs mpu oMoty komauasl Tools > Worksheet Options » Built-in Variables (Cepsuc
» Onumm gokymeHTa > BceTpoennsle mnepemeHHble) B auanoroBoM okHe Worksheet
Options (Onuuu 1OKyMeHTa), TpUBEACHHOM Ha puc. 2. UToObl B 1000 MOMEHT BEpPHYTh
3HaueHUs 0 yMOJuYaHuio, HaxmuTe KHONKYy Restore Defaults (BocctaHoBUTH yCTaHOBKHM IO
YMOJTYAHHIO).

Worksheet Options g|

Built-In*ariables | Calculation | Display | Unit Systern | Dimensions

Array Origin [DRIGIN] 0] | @
Convergence Tolerance [TOL) 0.001 (0.001)
Conztraint Talerance [CTOL) 0.0m [0.001]

Seed value for randam numbers 1 1]

FRM File Settingz

Precision [FRMPRECISION) 4 54
Colurin YWidth [PENCOLWIDTH] (== ]|
Bestore Defauls
[ QK. ] [ OTreHa ] [ Cnpaek.a ]

Puc. 2. Briagka Built-in Variables nuanora Worksheet Options
CTpoKoBbI€e BbIPAsKEHUS

3HaueHUEM MEePEeMEHHON WM (QPYHKIMHU MOXKET OBITh HE TOJIbKO YHCIO, HO M CTPOKa,
cocTosIas 13 000 MOCIeI0BaTEIbHOCTH CUMBOJIOB, 3aKIIOYCHHOW B KaBBIYKU (JTUCTHHT 7).
s paboTsl co ctpokamu B Mathcad nmeeTcst HeCKOIbKO BCTPOCHHBIX (DYHKIIUH.

JlucTuHr 7. BBOJ 1 BBIBOJI CTPOK:

g = "Hello, "

concat(s."world!" ) = "Hello, world!"

COBEpIICHHO AaHAJIOTHYHBIM 00pa3oM MOXHO ONpPEACTATh MOJb30BaTEIbCKUE (YHKIINH
CTPOKOBOT'O THIIA.

B Mathcad uncnossle nepeMeHHbIe U PYHKIUU MOTYT 00J1a1aTh pa3MepHOCThI0. Cienano 3To
JUISL YIPOIIEHUSI MHKEHEPHBIX U (PU3NYECKUX PACUETOB.

UToObI cO31aTh pa3MEPHYIO MIEPEMEHHYI0, OMPEACISIONIYI0, HapuMep, ity Toka B 10 A:

o Bsenute BolpaxkeHue, mprcBanBatoliee nepeMeHHoil 1 3nadenue 10: i: = 10.

e Cpazy nocine BBozaa 10 BBe1uTe CUMBOJ YMHOXKEHHUS "*".

o Haxonsace B obnactu mecro3anoiHuTens, BbiOepute komanay Insert > Unit (BcraBka »>
Enununer) 1100 Ha)XMUTE KHOIIKY C M300pa)K€HHMEM MEpPHOIr0 CTakaHa Ha CTaHIAapTHOM
naHesau UHCTpyMeHToB, 6o kinasum CTRL + U (puc. 3).

e B crnucke Unit (Enunanma n3mepenus) nuamoroBoro okHa Insert Unit (BcraBka equHUIIBI
U3MepeHuil) BbIOepUTe HY)KHYIO €TMHHILY U3MepeHust Ampere (A).

o Haxwmure kHonky OK.



<" Mathcad - [Untitled:1]
@ Fil= Edit Wiew BOEE{N Format Tools  Symbolics
0 - = E é Graph L
[i5] Matric...  Ctrm
fis Function..,  Chr4+E —

©

I:= 10

Data 4

Control 4

[& Hyperlink,.. Ctrl+k

Puc. 3. BecraBka equHUI U3MEPEHUS Pa3MEPHOI BEJIMYMHBI
Ecnu Bol 3atpynHsieTech ¢ BBIOOPOM KOHKPETHOM €IMHHUIIBI U3MEPEHHUs, HE 3HaeTe, KakoBa
pa3MepHOCTh NMEePEeMEHHOH (B HAIIEM CITydae 3TO AJIEKTPHUYECKHI TOK), TO MONpoOyiTe BEIOpaTh
ee B cnucke Dimension (PasmepHocts) nuanoroBoro okHa Insert Unit (BcraBka emuHUIIBI
u3mepennii) (puc. 4). Torga B cnucke Unit (Enqununa n3mepenus) mosBsITCs JOMYCTUMbBIC IS

9TOM BETMYMHBI €IMHUIBI U3MEPEHHI1, U3 KOTOPBIX BHIOPAThH HimHéfo Oyzer nerde (puc. 5).

Limenzion Supstem

Dimenzionless A~ | Sl | I oK l
Acceleration 3

Activity

Angular
Area

Capacitance bt
Unit

Accel due to gravity [g] ~

Acres [acre =

Ampsz [amp)

Atmozpheres [atm]

Becquerel [Bq)

BTU':-15 C[ETU1S] v

Puc. 4. Ilnamorooe okHo Insert Unit

Insert Unit E|
Dimension Syztem
Area -~ |S| | [ oK l
Capacitance i

Conductance Inzert

Dioze

£

Kilnamps [K.A)
Kilnamps [ka]
Microamps [microamp)
Milliarmps [rmd)

Puc. 5. Beibop pazmepHocTu
[IpocMoTpeTs BCTaBKY €IMHMII M3MEPEHHSI MOXKHO M 06€3 BbIX0J1a U3 AuajoroBoro okHa Insert
Unit, Haxxumas BMecto kHonku OK kHonky Insert (BcraButs).
B srom cnyuae Bbl yBHIuTE, UTO €OUHUIIA M3MEPEHUN MOSIBIIIACH B HYXXHOM MECTE
JIOKyMEHTa, 1 MOKETe TTIOMEHSTH ee, ocTaBasich B quajore Insert Unit.

Pabortast ¢ pa3sMepHBIMH NEpEeMEHHBIMM, IMPUTOTOBbTECH K TOMy, uTo Mathcad Oyner
MOCTOSIHHO ~ KOHTPOJIMPOBaTh KOPPEKTHOCTh pacyeToB. Hampumep, Henb3s CKJIaabIBaTh



MepeMEHHBIC Pa3HON Pa3MEPHOCTH, B POTHUBHOM ciIydae (puc. 6) OyieT mojaydeHo coodieHue oo
omnoOke "The units in this expression do not match" (Pa3mepHocTH B 3TOM BBIpaXEHUU HE
coBmazarwT). Tem He MeHee, TIO3BOJISIETCS CKIIA/IBIBATh, HAIPHUMED, aMIIePhI C KHJIoaMIIepaMH (CM.
puc. 9).

I=10A
U=12-V
U+I=|n

| The units i this expression do not match, |

Puc. 6. Henb34 ckiaapiBaTh EpeMEHHbBIE PA3HOM pa3MEPHOCTH

Han pasmepHBbIMEU IEpEeMEHHBIMUA MOXHO TPOU3BOJUTH JHOObIE KOPPEKTHBIE ¢ (PU3NIECKOM
TOYKH 3peHus pacueThl. [Ipumep pacdera cOpoTHBIICHNUS Yepe3 OTHOIICHHE HAMIPSIKEHUS K
TOKY NPUBEACH B JUCTUHIE &.

JluctuHr 8. PacyeTsl ¢ pa3sMepHbIMU IEPEMEHHBIMU :

I=10A
U=12.V
L)
R=—
I

R=12ke ms A2

OOparuTe BHUMaHUE, YTO PE3yJbTaT B JIMCTUHIE 8 BBIAH HE B OMax. TeM He MeHee, JIETKO
MIEPEBECTU €r0 B OMbI, KaK U B APYrUe €IMHULBL. /(715 3TOro 10CTaTOYHO ABaXK/bl LIEIKHYTh Ha
MECTO3aIOJHHUTENE, MPUCYTCTBYIOIIEM IOCTEe BBIYUCICHHOTO 3HAYeHHS (OpPMYJIBl B MOMEHT,
KOrJla OHa BblJeNeHa (puc. 7, BHHU3Y). B pe3ynbraTe MOSBISETCS TO *KE CaMOe IHAlIOrOBOE
okHO Insert Unit (BcraBka enuHuIpl M3MEpeHMil), B KOTOPOM MOXKHO IIOMEHATH EAUHMILY
M3MEpPEHMUIl BBIYMCICHHOTO OTBeTa. B pesynbrare oTBeT OyAeT MEpecyrTaH B COOTBETCTBUU C
BHOBb BBEJICHHOU €IMHUIICH M3MepeHus (Kak CIeNIaHo i BepxHel (hopMysisl Ha puc. 7).

R = 1.2 olun

-
R=12kegm s

Puc. 7. I3MeHeHHEe eqUHULl U3BMEPEHUS B OTBETE

MOo0’KHO BKJIFOUUTH aBTOMAaTUYECKHI IEPEBOJI €AUHUL] U3MEPEHUS B 00JIee MPOCThIE €AUHHULIBI.
s sroro nepeiaure B auanoroBoe okHO Result Format (Qopmar pesynbraTta) Ha BKIAJIKY,
MOCBSIIEHHYIO pa3MEpHOCTSM, ¢ momouibio komaH ikl Format > Result > Unit Display (®opmar »
Pesynbrar > OToOpaskeHue pazMepHOcTH). YcraHoBUTe B Hell (naxkok Simplify units when
possible (Ympomars eTUHUIIBI, KOTJa 3TO BO3MOXHO).

[Tporiecc cMeHbl equHUIl B MOMEHT UX BblOopa B auanore Insert Unit (BcraBka ennHuIb!
U3MEpeHMil) nmoka3aH Ha puc. 8. B pe3ynbTare npuBeAEHHOIO BHIOOpa BBIBEIEHHOE B amIepax
3Ha4YeHHE CUJIbI TOKA OyZeT M3MEHEHO Ha 3HaueHue B kujoamnepax: 1.01 kA.



10-A+KA = 1.01 < 10 Aly

Insert Unit

Dimension System

Aungular N Sl
Area

Capacitance

Charge

Conductance
Current W Cancel

Inzert

nit

Ampere [A]
Amps (armp

Ll A

Filoamps [ka)]
Microamps [microamp]
Miliamps [md)

Puc. 8. Cnoxxenue nepeMeHHbIX OJJHOW Pa3MEPHOCTH, BHIPAKEHHBIX B PA3HbIX €UHHUIIAX

UroObl ompenenuTh HOBYIO (TOJb30BAaTENbCKYI0) E€OUHUILY M3MEpPEHHUs, JOCTaTOYHO
MIPUCBOUTH €€ BBIPAKEHUE YEPE3 UCIIOIb3YEMbIE PAa3MEPHOCTH MIEPEMEHHOM C COOTBETCTBYIOLIUM
UMEHEM.

[Ipumep co3ganust HOBOM eTUHUIIBI U3MEPEHUS "HaHOAMIIep" MTPUBEAEH B JUCTUHIE 9.

JluctuHr 9. OnpenesieHue HOBOM €TUHUIIBI U3MEPEHHUS:

—0
na =10 ~-A

0
3A=3x10 nA

Co3aHHble MOJIB30BATENIEM €JIMHUIIBI U3MEPEHUs HEIOCTYINHBI B AUAIOroBoM okHe Insert
Unit(BcTaBka equHUIBI M3MEPEHUIT), TO3TOMY UX MPUXOJUTCS BBOJUTH BPYUHYIO C KIIaBUATYPbI
(kKaK 3TO CIeNIaHo /I HOBOM €IMHUITBI NA BO BTOPOH CTPOKE JIMCTHUHTA 9).

MaccuBamu (arrays) Ha3bpIBatOT YIIOPSII0YEHHBIE IIOCIIEA0BATENbHOCTH YUCET WU JIEMEHTOB
MaccuBa. Jloctyn k J1000My 3JIEMEHTY MaccHMBa BO3MOXKEH IO €ro MHJIEKCY, T. €. HOMEpY B
NocJe0BaTeNbHOCTH uncen (B tuctunre 10 a — 3To MaccuB, a, — €ro 3JIEMEHT).

HpI/IMCHeHI/IC MAaCCHUBOB I-I]I)ei’»B]&»I‘-Ia.I\/'IHO B(b(beKTI/IBHO B MaTEMAaTUYICCKHUX pPACUCTaX.

Jluctunr 10. OqHomepHbIi MaccuB (BEKTOP):

s ™,

{ 1_1_ k)
a=|14
4.7 )
ap = 14
a =14
a =47

B Mathcad yciioBHO BBIIENIAIOTCS ABA THIIA MACCHBOB:

e BEKTOpHI (OJJHOMHAEKCHBIE MAaCCUBBI, TUCTUHT 10), MaTpUIIBI (IBYXUHAEKCHBIE, JINCTHHT
11) 1 TeH30pBI (MHOTOUHAECKCHBIE);
e paHXHUpPOBaHHbIE IepeMeHHbIE (range variables) — BEKTOpPBI, 371eMEHTBI KOTOPBIX
OIpeIeIEHHBIM 00pa30M 3aBHUCAT OT UX UHJIEKCA.
JIncrunr 11. J[BymMepHbIi MaccuB (MaTpULa):



ay 0= 3.7
a1 =0

Haz[ QJICMCHTAMH MaCCUBa MOKHO COBCPIIATDH ,Z[GﬁCTBPIﬂ KaK HaJ OOBIYHEIMH YHCJIAMU. HY)KHO
TOJIBKO ITPAaBUJIbHO 3a/1aTh COOTBGTCTBYIOH_[I/Iﬁ HHACKC NJIK COUYCTaHHUEC MHJICKCOB MaCCHBaA.

PanxupoBanneie nepemeHHble B Mathcad SBASIOTCS pPa3HOBHIHOCTBIO BEKTOPOB H
npeAHa3HaYEeHbl, TJIABHBIM 00pa3oM, ISl CO3JaHUsl IUKIOB WM UTEPALMOHHBIX BBIYMCICHHM.
[IpocTelimuii mpuMep paHKUPOBAHHOM MEPEMEHHOM — ATO MAcCHB C YHCIIAMH, JISKAIIUMU B
HEKOTOPOM JMaNa30He ¢ HEKOTOPBIM I1aroM.

Hanpumep, 1 co3ganus paHKUpOBaHHON nepeMeHHoM s ¢ anementamu 0.1.2.3.4.5:

o IlomecTture Kypcop BBOAA B HYy’)KHOE MECTO JIOKYMEHTA.
o Bseaute ums nepeMeHHoi (s) U onepaTop NpUCBaUBAHUSA
e Haxwmure kHonky Range Variable (PanxupoBanHas nepeMeHHas) Ha
na"enn Matrix(Marpuua), nokazaHHyo Ha puc. 9, 11060 BBEAUTE CUMBOJI TOUKH C
3aMATOM C KIIaBUATYPBI.
e B nosiBuBIIMECS MECTO3anONHUTENH (pUC. 9) BBEIUTE JIEBYIO U NPaBYIO I'PaHUIIbI
Jana3zoHa U3MEHEHUs paH)KUPOBaHHOM nepemeHHon 0 u 5.
Yo e T
8= j 1 M m._[n\ﬁ-? ixi Zu [

Range Variable ;

Puc. 9. Co3znanue paH>XMpOBaHHOU MTEPEMEHHOMN

n.n

Pesynbrar co3nanusi paHKupoBaHHOM MepeMEeHHOM TToKa3aH Ha puc. 10.
YrtoOBI cO3/1aTh paH)XKHPOBAHHYIO IEPEMEHHYIO C IIaroM, He paBHbIM 1, Harpumep, 0.2.4.6.8:

e Coznaiite paHXKUPOBAHHYIO MIEPEMEHHYI0 B anana3oHe ot 0 1o 8 (cM. puc. 4.9).

o IlomecTuTe TMHUM BBOJIA Ha 3HaUeHUE Hadana quana3oHa (0).

o Bsgenure 3amsryio.

e B nosBuBmuiics Mmecto3anoiaHuTens (puc. 11) BBenIuTe 3HaUeHHE 1ara N3MEHEHUS
paHXHPOBAaHHOW NEPEMEHHOI (2).

Co3naHHas paH)XHpOBaHHasI IepeMeHHast OyJJeT UMETh 3HaYeHUs OT O JI0 8 BKIIIOUUTENIBHO, C
1aroM, paBHbIM 2.

— | O

| | o] ka2

Puc. 4.10. BeiBox paHXupOBaHHOW NEPEMEHHON



0.4 5
Puc. 11. Co3ganue paHXKUpOBaHHON EPEMEHHOM C 11aroM, He paBHBIM |
Yarie Bcero paHKupoBaHHBIE IEPEMEHHBIE UCIIONb3YOTCS:

e TIPH MapaJuICIbHBIX BBIUMCICHUAX (IUCTUHTH 13 u 14);
e JUIS IPUCBOECHUS 3HAUEHUH 3JIEMEHTaM JIpYyTruX MacCUBOB (JUCTUHIHU 14 u 15).

OOparuTe BHUMaHUE Ha TUITMYHBIN MPUMEP MCTIOJIb30BaHUS PAH)KUPOBAHHOM MIEPEMEHHON U3
muctuHroB 13 w 14. BonbmIMHCTBO MaTeMaTHUYECKUX ACHCTBHIA, peann3oBaHHbIX B Mathcad,
COBEPIIAIOTCS HAaJl PaHXUPOBAHHBIMH TIEPEMEHHBIMH TOYHO TaK JK€, KaK HaJ OOBIYHBIMHU
yuciamu. B 3TOM cityyae OJHO M TO K€ JIEWCTBHE OCYIIECTBIIACTCS MapaJICIIbHO HaJl BCEMU
3JIEMEHTAaMHU PaH)XHUPOBAHHOW NIEPEMEHHOM.

JIncrunr 13. PanxupoBaHHas IepeMEHHAs [IPH N1apaJIIEIIbHBIX BBIYUCICHUSX:

1:=0,2.8
s(i) = i*+ 1
1= g(1) = sl s(1)) =
I} 1 0.841
2 5 -0.954
4 17 -0.59671
G a7 -0.644
a g5 0827

[TapannenbHble BBIYUCICHUS POU3BOAATCS TOUHO TAK K€ U HAJl IPOU3BOJIIBHBIMU BEKTOPAMHU,
He 0053aTeNIbHO SIBJSIIOIIMMUCS —PaH)XMPOBAHHBIMU IEpeMEHHBIMU. Hampumep, MOXKHO
OTpeAeNnuTh B JNUCTUHTE 14 BeKTOp 1, MOJ0OHO BekTOpy M3 juctuHra 10, U IpoBecTH Te Ke
napaJuleIbHbIE BHIUUCICHUS HAJl €T0 3JIEMEHTAMU.

Juctunr 14. PaH)KI/II)OBaHHaﬂ MEPpEMCHHAs IIPpHU IMMapAJUICIbHbIX BBIYMCICHHAX !

1:=0.5
2
g=1 +1
“1) [0.841
2 0.909
5 —0.959
8= s 8) =
10 —0.544
17 -0.961

L 26 ) L 0.763 )

JIuctunr 15. Mcnonb3oBaHue paH>XUPOBAHHOW TEPEMEHHOM JIJ1s1 ONPEIETICHUS MAaTPHILIBL:

j=0.5

G,j=1+1]
001234 5°
123456

c =
2 4 5 0 7

LIrE]
= w
A

6 7 8



Cawmpblii MPOCTON U HATJISIIHBIN CITOCOO CO3/IaHUs BEKTOPA WU MATPHIIBI 3aKITIOYACTCS B
CIIETYIOIIEM:

e Haxwmute kHonky Matrix or Vector (Marpuiia uiu BeKTop) Ha
nanenu Matrix (Matpuna) (puc. 12) mu6o knaBumm CTRL + M, mu6o BeIOepuTe MyHKT
MmeHto Insert » Matrix (BcraBka » Marpuna).

e B muanorosom oxHe Insert Matrix (BcTaBka MaTpuiibl) 3a1aiiTe 1[€JI0€ YUCIIO CTOIOIOB U
CTPOK MaTpHUIIbI, KOTOPYIO XOTUTE co3aaTh. Hampumep, amns co3nanus Bekropa 3x1
BBE/IMTE MMOKa3aHHbIE Ha puc. 12 3HaUYeHHUs.

e Haxwmute kHoniky OK nu Insert (BctaBuTh) — B pe3yiibTare B JOKyMEHT OyIeT
BCTaBJICHA 3arOTOBKA MATPUIIBI C OMPEACICHHBIM YHCIIOM CTPOK U CTONOIOB (puc. 13).

e BBeaurte 3HaueHUs B MECTO3AMOIHUTEH 3JIEMEHTOB MaTpullbl. [lepexoauts oT 0AHOTrO
9JIEMEHTA MATPUIIBI K IPYTOMY MOXHO C TIOMOIIBIO YKQ3aTeJIs MBIIIN JTHOO KJIABHII CO

CTpEJIKaMU.
Insert Matrix X
8 e
Columns: 1[«\5

Puc. 12. BcraBka matpuiib

Puc. 13. 3anonHeHrne MaTpUIlbl dJIeMEHTaMU
JobaBiieHne B y»e CO3JaHHYI0 MaTPHILy CTPOK WJIM CTOJIOIIOB MPOU3BOIUTCS TOUHO TaK XKe:

e Brizenure IuHUAMM BBO/IA DJIEMEHT MaTPHIIbI, IpaBee U HUXKE KOTOPOro Oyzer
OCYIIECTBJIEHA BCTaBKa CTOJOLOB U (MJIN) CTPOK.
o BcraBbTe B Hero Marpuily, kak ObUI0 onucaHo Bbiie. [Ipu aToMm gomyckaercs 3a1aHue
YuCia CTOJI0IOB WK CTPOK paBHBIM HYIIO (puc. 14).
e 3amoJHUTE MECTO3AIIOJIHUTENN HEJOCTAIOIUX IIEMEHTOB MaTPHUILBI.
Ha puc. 14 u 15 noka3aHbl pe3yibTaThl IOCIEI0BAaTEIbHON BCTaBKU B MATPUILy CTOJIONA U
CTPOKH TOCJE OIpEeesIeHUs] COOTBETCTBYIOIIEro 4Kcia CTOJOLOB M CTpoK B auaiore Insert
Matrixu Haxxatusi B HeM kHonku Insert (BctaButs).

Insert Matrix gl
(A a || mows o
a=1|2 u Columns: |1 1nsert
.
\.\ | I

J
Cloze

Puc. 14. JTo6aBneHne oqHOTO CTONOIA K MATPHIIE



(]

S o
a = ' Colums: |0

>

3 4)

Puc. 15. Jlo6aBneHrue 0qHOM CTPOKH K MAaTPHUIIS

B Mecro3amomHUTENM SIEMEHTOB MATPUIBI MOXXHO BCTaBIIATh HE TOJIBKO YHCIA
(IefCTBUTEIBHBIC WM KOMILJICKCHBIE), HO H JIFOObIC MATEeMaTHUECKUE BBIPAKCHHUSI, COCTOSIIINE U3
MIEPEMEHHBIX, OTEPATOPOB, BCTPOCHHBIX M TOJB30BaTeNbCKUX (pyHKUMA (uctuHT 16, BTOpas
CTpOKa).

B nr060oMm MecTe JOKyMEHTa JOMYCKAaeTcs Kak IepeorpesiesieHHe JTI00Tr0 U3 AIIEMEHTOB
MaccuBa (TUCTUHT 4.18, mepBasi CTpoKa), Tak U U3MEHEHHE ero pa3MepHOCTH. YTOObI TOMEHATh
pa3sMepHOCTh BCETO MACCHBA, MMPOCTO MPUCBOWUTE JH000E 3HAYCHHE HOBOMY 3JIEMEHTY, HHICKCHI
KOTOPOTO BBIXOJIST 32 TPAHUIIBI IPEXKHEHN pa3MepHOCTH (BTOpasi cTpoka JTucTuHra 18).

B MecTo3anomHUTENH AIEMEHTOB MaTPHIIBI IOIYCKACTCsl BCTaBKa JIFOOBIX (DYHKITHIA,
0J00HO NPUMEHEHUIO0 OOBIYHOIO OIlepaTopa MPUCBauBaHUSL.

JIncrunr 18. Mzmenenue marpuisl (mpoaoskenue auctudra 4.17):

51,2 =1
00 0
00 1
g =
00 0
0 0 99
84,4 = —
00 0 0 0
00 1 0 0
s=|0 0 0 0 0
0099 0 0
00 0 0 -7

®opmar pesyabrara

praBJ’IeHI/Ie MNpeaACTaBJICHUEM YHCJIa B ICCATUYHOM MNPCACTABJICHUN W IPCACTABJICHUHA C
MOPAAKOM OCYIICCTBIIACTCSA IIPHU TOMOIIU CICAYIOMUX MMAapaMCTPOB:

e  KOJHMYECTBO OTOOpakaeMbIX JAecATHYHBIX 3HakoB (decimal places) mocie Touku.
Hanpumep, uncio 122.5587 ¢ ueTblpbMs AECATUUHBIMU 3HAKaMU IPU OTOOPAKEHUH C
JIBYMsI 3HaKaM# OyJeT BBITJISACTH Kak 122.56;

e 0TOOpa)keHHe WM CKPBITHE He3Havalux Hynel (trailing zeros) — onius, no3BoJstomas
MOKAa3bIBaTh WJIM CKPBIBATh HE3HAYAIlME HYJIU B IECATUYHOM IPECTaBICHUN YHUCIA, T. €.
BBIBOAMTS, K MpuMepy, "1.5" BMecto "1.500" (naxe eciiu yCTaHOBJICHO KOJIHMUYECTBO
JECATUYHBIX 3HAKOB, pPaBHOE 3);

e mopsAkoBbIi mopor (exponential threshold), npu npessimenun crenenu 10 koToporo
4yucio OyIeT MoKa3bpIBaThCs ¢ mopsakoM. Hampumep, mpu nmopore 3 uucmno 122.56 6yner
oToOpaXkaThbcs Kak JECITUYHOE, a Ipu nopore 2 — yxe kak'"1.23x102 ";



KonuuecTBo NeCATUYHBIX 3HAKOB JIEBOT'O COMHOKUTEIS YUCIIA C MOPSAKOM KOHTPOIUPYETCS
B HEKOTOPBIX (popMaTax NEPBbIM U3 TPEX MEPEUHCICHHBIX TapaMETPOB.

e  KpPOME TOr'0, YUCJIO C TOPSIIKOM MOXKET MPEACTaBIATHCSA B 3KBUBAJICHTHBIX BUAAX:
"1.23x10> " win ¢ mopsiaKoM B MH>KeHepHOM (opmare (engineering format):
"1.23E+002".

B Mathcad umeeTcst HeckoIbKO THITOB (H)OPMATOB, B KQXKIOM M3 KOTOPBIX pa3pemiaeTcs
U3MEHEHHE Pa3IMUHBIX MapaMeTpoB NpejacTaBieHus yncna. opmat BeiOMpaercs Ha
BKiagke Number Format (dopmar uncna) nuanorosoro okHa Result Format (Qopmar
pesyabTata) (puc. 20).

- } 2
122.5889 = 1226 < 107
Result Format E|
Mumnber Format | Display Options || Unit Display | Tolerance
Farmat
Mumber of decimal places |3 T
Decimal
Scientific [ Show trailing zeros
Enaineering B B
Fraction F ;SDI?H%L; exponents in enginesring
Exponential threzhald 2 T
I ak. H OrrenHa ]’SetgsDefauIt” Crnpaeka ]

Puc. 20. Bei6op popmara BbIBOIA UncIa

3T1oT opMaT NPUHSAT IIPHU BEIBOAE YHCEN MO YMOIYaHNUI0. MOKHO YIPABIATh U KOJTHYECTBOM
0TOOpa)kaeMbIX JIeCATUYHBIX 3HaKOB (1mojie Number of decimal places), v TOpsSIKOBBIM TOPOTOM
(mone Exponential threshold). [Tpu ipeBbIenn# mopora Yucio 0ToOpaXkaeTcs ¢ MOPsIAKOM (Kak
noka3ano Ha puc. 20). Heckonbko mprMepoB BBIBOJIa OJJTHOTO U TOTO e YHciia B 001eM popmare
MI0Ka3aHo B JiucTuHre 21. B n€Boii KoJOHKE NpUBEIEHBI YUCIIA C IOPAIKOBBIM IIOPOrOM, PABHBIM
3, U KOMUYECTBOM JECSATHUHBIX 3HAKOB (CBepxXy BHH3) 3, 4, 5, COOTBETCTBEHHO. /{151 HUKHETO
YyHhCclla YCTaHOBJEH (UIaXOK OTOOpakeHMsl He3Hadaluux Hylned. B mpaBoil konoHke
CTPYNIMPOBAHBI YHCIIA C MTOPSIKOBBIM MOPOroM OT 1 10 4 (CBepXy BHHU3).

Jluctunr 21. OcHoBHOM dopmar pe3ybpTaTa:

12340.56789 = 12340.568
12340.56789 = 1.234 = 10_1

12340.56789 = 12.341 « 10°
999586
81

12340.56789 =

56789
12340.56789 = 12340L
100000

Jecaruunbiii (decimal) popmar.

Yucna 0ToOpakaroTCs TOJIBKO B IECITUYHOM MPE/ICTABICHUH U HUKOT/Ia — B TIPECTABICHUN
C MOPSIKOM.

Hayunsbiii (scientific) gopmar.

Uwncna 0T06pa)KaI-OTCSI TOJIBKO C IMMOPAAKOM, ITPUYIEM KOJIMYUCCTBO JCCATUYHBIX 3HAKOB JIEBOT'O
COMHOKHUTCIIA, KaK 1 OTOGpa)KCHI/IC HC3HadYallux Hyﬂeﬁ, OIIPECACIIACTCA ITOJIB30BATCIICM.

HNn:xenepublii (engineering) ¢popmar.



Yucna oTroOpakaroTcsi TONBKO C MOPSJIKOM, INpUYEM 00s3aTelbHO KpaTHBIM 3; Kak U B
HAay4yHOM (popmare, OJIB30BATENIO Pa3pPEIIaeTCs U3MEHSITh KOJTHYECTBO NECATUYHBIX 3HAKOB.

Apoonbiii (fraction) ¢popmar.

3T1oT popMaT CHIIBHO OTIIMYAETCS OT MPEIbIIYIINX, MPEICTABIAS YUCIO B BUIE ApoOu (puc.
21). IlpuueM MOKHO yIPABISITH KaK TOYHOCTBIO MPEICTABIICHUS YKCIa ¢ ToMoibio noJis level of
accuracy (YpoBeHb TOYHOCTH), TaK W 33/aTh MOAM(HKALNIO 3TOro GopMara — OTOOpaKeHHE
yHclia B BUJE 11eJI0il U JpoOHON yacTH (Kak MOKa3aHo Ha puc. 21 BHU3Y cieBa) MOCPEICTBOM
ycranoBkH (uaxkka Use mixed numbers (CvmemanHbie yucia).

Result Format El
347 347 Mumber Format | Display Optiores | Unit Dizplay | Tolerance
T 100 ! Forrnat
General Level of accuracy 12 .
Decimal
47 Scientific [ Use mixed rumbers

347 = 3— E ngineerin
100 w

I 0K H Otrena ][SetasDefauIt][ Crpaska ]

Puc. 21. [IpoGusriii popmar
Bun onHoro u Toro ke yucna B pa3iuyuHbIX (hopMarax mpuBeAeH B nuctuHre 22. B mepBoii
CTPOKE INOKa3aH AECATUYHBIA (hopmar, BO BTOPOW CTPOKE — HAYUHBIH C TPEMs JIE€CATUYHBIMU
3HaKaMH, B TPEThEH — MHXKEHEPHBIN TaKXKe ¢ TpeMs AECATUYHBIMU 3HaKaMu. B mocieaHux aByx
CTPOKax MpeCTaBIieH APOOHBIN opmar: B MPEANOCISHEH ¢ ypOBHEM TOYHOCTH S5, B TIOCTICTHEH
— 10. K tomy e, /uis BBIpaXEHHUs TMOCIeIHEH CTpoku ycTaHoBleH ¢uaxkok Use mixed
numbers(CMer1anHble Yucia).
Jlnerunr 22. JIpyrue ¢popmartsl pe3yabTaTa BHIYUCICHUI:

—0.0000000000000001 = 0

AHaJOTMYHO BBOJY YHCEN B IPYTUX CHCTEMax, cuuciaeHus (cM. pasa. 1.1), BEIBECTH pe3yabTaT
TaK)Ke BO3MOXKHO B BHJIE JICCATUIHOTO, IBOWIHOTO, BOCBMEPUYHOTO WIIH IIECTHAIIIATCPUIHOTO
qrcina (JUCTHHT 24, CBepXy BHU3).

JIncrunr 24. BeiBo uncen B IpyruxX CUCTEMAX CUUCICHUS:
47 = 101111Db

47 = 1.1b « 10b101b

47 = 1.1000 ~ 1061010

YroObl 3amaTh cucTeMy cuuciieHusi, BblOepuTe komanay Format > Result > Display
Options(®opmar > Pesymprar > Onmmm 0TOOpaKkeHHs), a 3aTeM JKEJTAEMBIM AJIEMEHT
cnucka Radix(Cuctema cuucnenust) (puc. 24). Ilpu oroOpakeHHH 4MceN B APYTHX CHCTEMax
CUMCIICHHSI TaKXke JOCTynHO (opmaTtupoBaHue UX TMpeACTaBlieHUs Ha BkiIaake Number
Format (®opmar uncna) toro xe quanora Result Format (Qopmar pesynerata). B muctunre 25
MIPUBEIEHO HECKOJIBKO MPUMEPOB (POPMATUPOBAHUS YHCEI B ABOUYHOM IPE/ICTABICHHH.



12340.56789 = 3034.916111|

Result Format &|

Murnber Farmat | Display Options |UnilDispIay Talerance

b atrix dizplay style

[ Expand nested arraps

Imaginary value

R adix Hexadecimal v
Decimal
Binary
Octal I
Qk. u} fault Crnpaet.a

Puc. 24. 3aganue BpIBO/Ia pe3ysibTaTa B IPYTMX CUCTEMAX CUUCICHUS
JIncrunr 25. opmarupoBaHue BHIBO/IA YUCEN B APYTUX CUCTEMAX CUMCIICHUS:

47 = 101111b
47 = 1.1b » 1061010
47 = 1.100b « 1061010



