BusyanbHaa cpega matemaTtu4eckoro
moaenupoBaHua MathCAD

Nekunsa 1. BBoaHas



Ha3sHauenHne MathCAD

MathCAD sierisemcsi MamemMamu4yecKUM
pedakmopom, rno3eosisIioWUM rMpPoeooumsb
pa3Hoobpa3sHbie Hay4YHble U UH)XeHEepPHbIe pacyemal,
om 3asiemMeHmMapHou apugpmemuku 00 peasnusayuu
CJIOXKHbIX YUCJIEHHbIX Memoaoos.

bnarogaps NnpocToTe NPUMEHEHUS, HarnsaHOCTU
MaTemMaTu4ecknx AencTemin, obLunpHom GubnmoTeke
BCTPOEHHbIX PYHKLUUN N YNCIIEHHBIX METO40B,
BO3MOXHOCTW CUMBOJIbHbIX BbIYUCIIEHUN, A TaKXe

NPEeBOCXOAHOMY annapaTy nNpeacTaBreHnsa pesynsTaToB

(rpadukm cambliX pasHbIX TUNOB, MOLLHbLIX CPEACTB
NOAroTOBKM NeYaTHbIX 4oKyMmeHToB U Web-cTpaHuu),
MathCAD ctan Hanbornee nonynapHbIM
MaTeEMaTUYECKUM MPUNOKEHNEM,




Mathcad - cuctema KoMnbOTEPHOU anredps.l
N3 Knacca cCMCTeM aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBAHUA, OPUEHTMPOBAHHAA Ha
NOArOTOBKY MHTEPAKTUBHBLIX JOKYMEHTOB C
BbIYNCIIEHNAMU N BU3YaSTbHbIM
COMPOBOXOEHMNEM, OTNINYAETCS NErKOCTbIO
NCNOMb30BaHUA U NPUMEHEHNS ONS
KONMNEKTUBHOM paboThl.

Mathcad Obin1 3agymaH 1 nepsoHavasrnbHO
HanucaH AnneHom Pa3gosbiMm U3
Macca4dyceTCcKoro TexXHONorm4ecKoro
nHctutyta (MIT), coyupeautenem KoMmnaHum
Mathsoft, koTopas ¢ 2006 roga asndaerca
YyacTbto koprnopauun PTC (Parametric
Technology Corporation).




I GRAASSIVAALC

MathCAD noctpoeH B cooTBeTcTBUM ¢ npuHuunom WYSIWYG
("What You See Is What You Get" — "4Tt0 Bbl BUgnTE, TO U
nonyuute"). MNoaTtomy AOCTaTOYMHO NPOCTO BBOAUTH
MaTemMaTmnyecKkne BblpaXXeHNsA C MOMOLLbIO BCTPOEHHOIO
penakTopa doopmyn B BUAe, MakCUManbHO NPUBNMKEHHOM K
OOLLENPUHATOMY, N TYT XKe nosiydaTb pesynbrar.

«Mathcad nmeet npocton U UHTYUTUBHbLIN OSI9 UCMONb30BAHNSA
nHTepdenc nonb3osarend. [ina sBoga opmMyn 1 gaHHbIX MOXHO
MCMNOSIb30BaTh KakK KriaBuaTypy, Tak 1 cneunanbHblie NaHesnm
NHCTPYMEHTOB.

«PaboTta ocyliecTBnsaeTca B npegenax paboyero nucra, Ha
KOTOPOM YypaBHEHUS 1N BblpaXXeHUs oTobpaXkatoTcs rpaduyecku, B
NMPOTMBOBEC TEKCTOBOW 3arnncu B A3blKax NporpaMmmMmnpoBaHus.




B coctaB MathCAD BxoAaAaAT HEeCKonbKo
MHTErpupoBaHHbIX Mexay coboun
KOMMOHEHTOB:

- pegakTop Ang BBoaa U peaakTUpoBaHUA TEKCTA
n popmyn,

- BbIYNCNNTENBHBLIN Npoueccop ass npoBeaeHnd
pacyeToB corfiacHo BBeAeHHbIM dhbopmMynam,

- CUMBOJ1bHbIN NpoLEeccop, ABNALWNNCA, MO
CYTWN, CUCTEMOW UCKYCCTBEHHOIO MHTENMEKTA.




BoamoxxHocTtn MathCAD

MathCAD npepoctaBnsieT LULUPOKUN CNEKTP BO3MOXHOCTEN:

l.

PeweHne gnddepeHumanbHbiX ypaBHEHNN, B TOM YUCIIE U YNCTIEHHBIMU
MeTodamu

[TocTpoeHne ABYMEPHbLIX U TPEXMEPHbIX rPadurKoB OYHKUNK (B pa3HbIX
cucteMax KoopamHaT, KOHTYPHbIE, BEKTOPHbLIE U T. A.)

Aicnonb3oBaHue rpeveckoro andasunta Kak B ypaBHEHUAX, Tak U B TEKCTE
BbinonHeHWe BbIYNCNEHUN B CUMBOSTIBHOM PEXUME

BbinonHeHne onepauum ¢ BEKTOpaMn N matpuuamm

CUMBOSbHOE peLLEHMNE CUCTEM YPaBHEHUN

AnnpokcMmMaums KpuebIX

BbinonHeHne nognporpamm

[TOnCK KOPHEN MHOTOYNEHOB U PYHKLMN

[NpoBeaeHne CTaTUCTUYECKUX pacYEToB 1 paboTa ¢ pacnpeaeneHnem
BEPOATHOCTEN

[Monck cOBCTBEHHbIX YMCEN U BEKTOPOB
BbluncneHnsa ¢ eanHnLaMmmn n3aMepeHus

NHuTerpaunsa ¢ CAlP cuctemamn, ncnonb3oBaHme pesynbraTtoB
BbIYMCINEHNN B KQ4YECTBE yrnpaBnsowmx napameTpos.




NMHuTepdenc MathCAD

MathCAD 11 nmeet ctaHgapTHbI MHTepdenc npunoxeHnn Windows: OKHO, CTpoKa
MEHI0, MaHenn MHCTPYMEHTOB, paboyvas obnacTtb, CTpOKa COCTOSHUA,
BCMIblBalOLLNE, UITN KOHTEKCTHbIE MEHI0, Ananorosble okHa (Puc. 1.).
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HabopHble MaTemMaTnyeckue
naHesIu MHCTE

MHorve doyHKUMN 1 onepaunu,
KOTOpbIE BCTaABMSAKOTCS B
OOKYMEHT C NOMOLLIbIO
HabOpPHbIX MaTeMaTUYECKNX
naHenemn, MoryT 6bITb
NOMELLEHbI B JOKYMEHT C
NOMOLLbIO "ObICTPbIX KnaBuLL".
[Mpn aTom paboTa B cucteme
MathCAD cTtaHoBuTCcs bonee
NPOAYKTUBHOW.

PekomeHayeM 3arOMHUTb
coyeTaHusa KnasuLlb XOTH Obl

Anst HEKOTOopbIX Hanboree

4YacTo ynoTpednsaembiXx KOMaHA.
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[1pn 3anycke
oToBpaXkaTca naHenu
NHCTPYMEHTOB
CtangapTHas,
dopmaTmpoBaHme U
Matemartuka (Math).

[MaHenb Math
npegHasHaveHa ans
Bbl30Ba Ha 3KpaH eLue
OeBATU naHernen (puc. 2),
C NOMOLLIbIO KOTOPbIX
NPONCXO4UT BCTaBKa
MaTeMaTUyeCcKmnx
ornepauunmn B JOKYMEHTHI.
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Kypcop BBOAa

Kypcop BBOga numeeT Bua HEGOMbLLOIO KpecTuka KpacHoro upeta. C ero
NOMOLLIbIO

OTMeYaeTcsa He3arnosIHEHHOE MeCTO B JOKYMEHTEe, Kyda B TEKYLLMNA MOMEHT

MOXHO BBOAMTb OOPMYIibl UK TEKCT. YTOObI NepemMecTuTb Kypcop,
OOCTaTOYHO LLENKHYTb YKasaTenem Mblllin BTpebyemMoM MecTe.

MHOroOKOHHbIN PEeXUM peaakTUpoBaHUA

[lonyckaeTcst o4HOBPEMEHHO epXXaTb Ha 3KpaHe U pefakTMpoBaThb cpasy
HECKOSbKO AOKYMEHTOB. VX MOXHO pacnonoXuTb Ha 3KpaHe B J1toO0oM
nopsigke 4Yepes meHto Window (OkHO), BbIOpaB B HEM MOPSAOK
pacnonoXeHnsa OKOH: Kackagom Apyr 3a ApYromMm, BepTUKarbHO

FOPU30HTAarbHO.
CTpoka cocTossHuA

cogepXkuTt: KOHTEKCTHO-3aBUCUMYIO NMOLCKA3KY, PEXUM BblYUCIEHUN:
aBTomaTtnyeckum (AUTO) nnu pyyHon (Calc F9) n 1.4.




[TakeT MathCAD asnaetca cpegooun anga paboThl €
yucnamu, Tekctamm, doopmynamm u
rpadoukamm.

OH npegHa3Ha4vyeH AJrsd BbllMOJTIHEHUA

NH>XEeHEPHbIX N HAYYHbIX PaAaCHETOB.

[To dbopme MathCAD saBnsieTcst aneKTpoOHHOW
Tabnuuen 6e3 npeaBapuUTENbHOIo
donKCUpOBaAHHOIO pasrpaHnUYeHmns a4yeek, Ho C
HanpasneHnem onucaHnsa CIIEBA-HATTPABO
3atem CBEPXY-BHUS.




OcobeHHocTu naketa MathCAD:

Besne ncnonb3yetcs NpuBbIYHbIN (4119 MateMaTuUKoB) crnocob
3anncu ypaBHeHUn, MaTeMaTU4eCcKnx ornepaunm, rpaukos.

He cywiecTByeT HUKaKOW CKpbITOWU MHpopMaLumn, Bce
NoKa3blBaeTCs Ha 9KpaHe.

[ina co3gaHua NpoCTbIX BblpaXXEeHNN JOCTAaTO4HO UX NMPOCTO
Habpatb ¢ nomowbio OMNPEAEJIEHHbBIX KITABALL ans
CTaHAAPTHbIX MaTemMaTU4YecKnx onepauun.

BBoa ypaBHeHMI obneryaetcs cneunanbHbiM UHCTPYMEHTaPUEM,
coaepallmm MHorne bornee pegkue mat. onepaTtopbl. Popmynbl
NN N300paXKeHNs1 MOTyT NepeTacknBaTbC U3 ONEKTPOHHbIX KHUT
MathCAD.

[MpnHumn 3anonHeHna dnankos. MathCAD no3BonsieT co3naTb
rpapuk nnn maremaTuyeckoe BblpaxkeHne (MHTerpan, CyMMy U T.
M.) NyTeM 3arnofnHeHna cBOOOAHLIX MOfnen B Bbl3biBAEMbIX
(onpeneneHHbIMU Krnasuwlammn) «brnaHkax.




OcobeHHocTu naketa MathCAD:

BbluncnutenbHbie anroputMbl UMEKOT MOAYIbHYIO CTPYKTYpY. Ecnn
KaKne-To BO3MOXXHOCTU HE HYXHbl (KOMMNNeKCcHas apndmeTuka,
MaTpU4Hble onepaunmn 1 T.M.), MOXXHO CYMTaTb, YTO MUX HET, T.K. OHM He
MellatoT paborte.

UncneHHble meToabl, ucnonbdyemole B MathCAD, sasnatoTcs
oOLWENPUHATLIMU, OTINYAKOTCA HALEXKHOCTBIO N YCTONYMBOCTBIO.

KoHTekcTHasa cnpaBoyHas cuctema. OTMETMB ykasaTenem coobuieHne
06 owmnbke, onepatop uUnn QyHKUMIO U HaxxaB F1 MOXHO cpasdy nonyynTb
HY>XHYIO CMPaBO4YHY0 MHOPMaLMIO C NOLIAroBbIMU PasbACHEHUSAMMN U
npumMmepamMmun. ECTb 1 NONHbIN yKasaTtenb TeM C MOUCKOM MO KITHOYEBbLIM
criosam.

B komnnekT noctaBkn MathCAD mMoryT BXOAUTb 3NTEKTPOHHbIE KHUTN C
MHOXECTBOM MOME3HbIX KOHCTaHT, popMyr, rpadomyecknx naodpakeHun,
KOTOpble Nerko NepeHOCATCA B pa6oqvw| OOKYMEHT.

B MathCAD, kak B aneKkTpoOHHbIX Tabnuuax, noboe nameHeHmne
coaep>KMmMoro pabo4vero 4OKyMeHTa Bbl3biBAaeT 0OHOBNEHME (NepecyeT)
BCEX 3aBUCUMBbIX pe3yrbraToB 1 NepepuncoBky rpadpmkos («cresa
HarnpaBo» N «CBEPXY BHU3Y)

B MathCAD, kak B TEKCTOBbIX pefaKkTopax, UMeKTCs pasnuyHble
lWpudTbl, opmaThl, cpeactsa paboTbl ¢ pannamun 1 nevaTb.




YnpaBrneHne gOKyMeHTamMu

Co3gaHne HOBOro AOKYMEHTA, OTKPbITUE
CYLLECTBYIOLLErO JOKYMEHTA U COXpaHeEHNe

OOKYMEHTA OCYLLECTBNAETCA CTaHO4aPTHbIMU
cnocobamun npunoxeHun Windows. [lpu
3anycke MathCAD co3gaeTt HOBbIV OOKYMEHT C
nmeHem no ymondaHuo Untitled 1
(be3biMaHHbIM 1). Pann gokymeHTa MathCAD
MMeET paclumpeHmne .mcd, (Hanpumep
myfile.mcd).




BBoa Tekcta. Obnactu n meHo

UTOObI BBECTU TEKCT, HY>KHO LLENKHYTb B CBOOOAHOM
MECTE M BbIMOSTHUTb NYHKT «CO34aTb TEKCTOBYIO
0bnacTb» U3 MEHIO «TEKCT» UMN HaXkaTb KnaBuLly C
OBONHOW KaBbl4YKOW. [lanee MOXHO BBOAUTL NOOON
TEKCT, MEHATb LLUPUMPTLI, pasMepbl, rAPHUTYPY.

Kaxxgoe matemaTnyeckoe BblipaXXeHne nnun doparmeHT
TekcTta asndattca OBJIACTAMU (unu adenikamu B
TepMUHaxX aNeKkTPoHHbIX Tabnuy). MathCAD cospaet
HEBUOUMBLIN NPAMOYIONbHUK, COAEPKALLMN Kaxayo
obnactb. Pabounn gokymeHT MathCAD ecTb
COBOKYMHOCTb Taknx obnacren. 3t obnactm MOXHO
caenaTtb BUOAMMbIMU C MOMOLLBIO MEHIO «MNpaBKa»
«obrnacTu» «nokasaTby.




Andasunt BxogHoro s3bika Math CAD

AndaBuT BXOQHOIo A3blka CUCTEMbI onpeaenseT
COBOKYMNHOCTb CMMBOJIOB U CINOB, KOTOPbIE
MCNoMb3YTCS NPU 3agaHnUM KoMaHg, HeobxoanMbIX
ONS pelleHna NHTepecyoLLEero nofb3oBarerns Kracca
3agad.

Andbasut cuctemol Math CAD cogepXxuT:
CTpO4HbIE U NPOMNUCHbIE NAaTUHCKNE OYKBHbI;
CTpOYHbIE U NPOMNUCHbIE rpeveckne DyKBbI;
Apabckne ymndpbl ot 0 go 9;

CUCTEMHbIE NEPEMEHHBIE;
OnepaTtopbl;

iIMeHa BCTPOEHHbLIX PYHKLUUN;
CneusHaku;

CTpO4HbIe U NPOMNUCHbIE DYKBbLI KNMpUnnubl (Npu paboTe ¢
pyCcUPUUMPOBaAHHLIMWN OOKYMEHTAMM).




BBoa u pegaktupoBaHue opmyrn

AnemMeHTbl MHTepdenca pepakropa MathCAD

— Kypcop —HaxoauTca BHYTPU JOKYMEHTa B O4HOM U3 TPeEX BUAOB:

1. Kypcop BBoAa (crosshair) — KpeCcTUK KpacHOro uBeTa, KOTOpbIN
OTMeYaeT NyCToe MECTOB [JOKYMEHTE, Kyda MOXHO BBOAUTb TEKCT UK
dopmyny;

2. nnHun BBoAa (editing lines) — ropusoHTanbHas (underline) u
BepTuUKanbHas (insertion line) nuHMn cnHero uBeTa, Bblgensowme B
TEeKCTe Unu popmyne onpeaeneHHyo 4acTb;

3. nuHKns BBoAa TekcTa (text insertion point) — BepTukanbHasa NnMHUS,
aHarnor nMHUM BBOAA AN TEKCTOBLIX obnacren.

— Mecto3anonnutenu (placeholders) — nosiBNAKOTCS BHYTPU

He3aBepPLIEHHbIX cbopmyn B MeCTaX, KOTOpbl€e AOO0JTKHbI ObITb 3aMNONHEHDI
CMMBOJIOM UITN ONepaTopOM.

— MecTo3anonH1Tenb CMMBOMa — YepPHbIN NPAMOYTONbHUK;
— MecTo3anonHuTens onepartopa — YepHasi NPSMOYroribHas pamMka.




h YEazarenk MbeIIEH

-+ KypCop BEGOA

4' FIHHHH kﬁm

O g HECTEIANENHATaNH

Puc. 3. DnemenTsl nHTEpdeiica pe1akTHPOBaHUS

KprOpr N MEeCTO3aroJIHUTESTIN, OTHOCALLUMECA K peaaKTUnpoBaHNIO

doopmyn, npeacrtasreHbl Ha puc. 3.
[1py BBOOE MAaTeMaTU4eCKOro BblpaXXeHUs B OKYMEHTEe Cco3aeTcs

mMartemaTtunyeckasa obnactb (math region), npegHasHadeHHas angd
XpaHeHns popmyi.




[lepemellieHne nMHMY BBOOAA BHYTPU

dpopmyn

[Mpn cozgaHum n pegakTuposaHumn oopmyn npoben npegHasHadeH ans BblaeneHus
pasnuyHbIX Yacten opmynbl. Ecnn pas 3a pa3om HaxmmaTb Knasuily npobena B
dopmyne, TO NUHMKM BBoAA ByayT LMKINYECKN N3MEHATL CBOE MONOXEHUE, KaK 3TO

NoKasaHo Ha puc. 4.
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Puc. 4. NameHeHne nonoxexHus
NMMHUA BBOAA C NMOMOLLbIO
npobena (konnax)



MaTtemaTtuyeckune BbipaxkeHna B MathCAD HabupatoTcs
He TaK, Kak B TEKCTOBOM MpPOLIECCOpE.

B LOKyMeHTe OOCTYMHbI:

— NaTUHCKMe OYKBbI U UMdPpbI, ONA onpeaeneHus
nepemMeHHbIX 1 Yncen HabuparoTcs Ha KnaBunaType;

— rpeveckue BCTaBMSATCA C NOMOLLLIO NaHesNm
NHCcTpymeHToB Greek (['peyeckne cMMBOIbI).

MOXXHO Takke BBECTU COOTBETCTBYHOLLYHO NTATUHCKYHO
OykBYy 1 HaxaTb knasuwm <Ctrl>+<G> (nocne atoro un3
naTMHCKOW BYKBbI NONy4YaeTcd rpedeckas);

— oneparopbl MOryT ObITb BCTaBMeHbI Mbo ¢
MaTeEMaTUYECKUX NaHeNen NMHCTPYMEHTOB, NMbo
COOTBETCTBYHLLMM COYETAHNEM KIaBULL.




Haunbonee 4acto ynotpebnsaemble onepaTopbl
crpynnupoBaHbl Ha naHenu Calculator

(KanbkynaTtop);

- MMeHa (PyHKLUNK BBOAATCS NMbo ¢
KrnaBmaTypbl, NMOO C NOMOLL IO KOMaHAb

Insert / Function (Bctaska / dyHkuma), nmbo ¢
NMOMOLLbIO NaHenemn NHCTPYMEHTOB.

— CKOOKM BBOOATCA C KIlaBMUATYpPbI. ,U,J'IFI BBOOA
NapHbIX CKODOOK HY>KHO HaXaTb KJiaBULLY <>

(anocTpod).




OnpepneneHne nepemMeHHbIX

UToOblI ONpeaennuTb NEPEMEHHYI0, OOCTATOYHO
BBECTUN €€ UMSA U MPUCBOUTbL EN HEKOTOPOE

3Ha4eHne C NMomMoLlbio ornepartopa
npmncBanBaHum4.

OnepaTop npuceanBaHUa UMEET BUA, := U
BBOAUTCA NMMOO C NOMOLLBbIO KNaBuLLN
"nBoeto4ne", NMbo c NoOMOLLbLIO NaHeneun
MHCTpYMeHTOB calculator (kanbkynaTtop) nnu
evaluation (BbluMCrieHNs)




Hanpumep, 4ToOB1 onpeAeIuTh NEPEMEHHYIO X U caellaTh ee paBHOU 10, Hy>XHO:

o BBECTH B JKEJIAEMOM MECTE JOKYMEHTA UMsI IEPEMEHHOM X.
o BBECTH ONEpaTop IIPUCBAUBAHUSA
o BBECTHU B IMOSIBUBIIHUICS MECTO3AMOJIHUTEIL HOBOE 3HaUeHUe repeMeHHoH (10).
) Calculator
=4 [® _
sin cos tan In log nl

() = ' =@
4 5 B =

Evaluaktion
= = = — == fx xf If'}fxfy

Puc. 5. Peaynbsrat BBO4a oneparopa npucesamBaHus

Pesynbrat umeet sug x = 10.




OnpepneneHve AUCKPETHOro

[na opraHnsaumm UMKNUYECKNX BbIYUCIIEHUN B
MathCAD cywectByeT cneymanbHbIn TUM
nepeMeHHbIX AUCKPEeTHbIN aprymeHT (JA).

OH NpuHUMaEeT BCe Lenble 3Ha4YeHNs B 3alaHHOM
AmnanasoHe ¢ 3agaHHbIM Wwarom. Ecnu B BbipaXkeHun
BCTPETUTCHA OMUCKPETHbIN apryMeHT, TO OHO
BbIYMCIISIETCHA CTONBbKO pa3, CKOMbKO 3Ha4YeHuM
COAEpPXXUT ANCKPETHbIA apryMeHT.

[Mpmep: ykasbiBaem nma [A 3atem : 3atem
HadarnbHOe 3Ha4YeHWn 3aTeM , 3aTeM criegyoLlee
3Ha4yeHue (no Hemy Bblumncniutcsa LLADN) 3atem ; a
NOLCTaBUTCA [BE TOYKU N 3aTeM KOHEYHOe 3Ha4yeHune

OA

[anee, onpegeneHHbI Takum obpasom OA MOXHO
NCMNOMb30BaTb B LNKIUYECKNX BbIYUCNEHUSIX.




OnpeaeneHvne pyHKUUN

cnonb3oBaHue doyHKUNW LeriecoobpasHo 13 b=24 c075
B TEX Cry4asix, Kora ofHa u Ta xe a.=12 b.=af 070
doopmyra npuMeHSEeTCs K pasfindHbIM, (a. b+ 02)
3apaHee He U3BECTHbIM UCXOAHbIM fl(x) = a2 b]
OAHHbIM. OTU AaHHble 0ObABNAOTCA a— s
API'YMEHTAMW doyHKkuum (ykasbiBaloTcsa B f1(13) = 2.903
KPYrnblX CKODKax) n nx He obasatensHO fI(1) = 1.054
onpegensaTb paHee Kak NepeMeHHbIE. £1(2) = 1.124
[pyrne nmeHa B popmyne, He

0ObABNEHHLIE apryMeHTamu, Heobxoaumo  fl(-1) = 0.417 - 2.487i
onpeaennTb paHee Kak NepeMeHHbIe. f1(0) = o

Hanpumep:

:| + (log(a - X))3

[Tocne onpeneneHns PyHKUNU ee MOXHO
MCMNOMb30BaTh C NMOOBLIMU 3HAYEHUSIMU uu(r,t) =1+t
apryMeHToB. Ecnv apryMeHToB HECKOMbKO,

OHM yKa3bIBalOTCSA Yepes 3ansTylo:
uu(l,2) =3




BcTpoeHHble (PyHKLUN

CyMMbI, npousBeaeHusi, UHTerpanbl

,D,J'Iﬂ BbIMNCI1€eHUNA CyMMbI OAHOBPEMEHHO HaXaTb TPU
knasuwm «ctrl» «shifty «4»

[MosiBUTCA GnaHk, KOTOprVI HY>XHO 3alNOJIHNTb N HaXXaTb =
0514 BblHNCINEHNA CYMMbI

I'Ip0M3Be,£|,eH|/|$| BbIMNCIAKTCA aHAJ10MTM4YHO MO KliaBunwlam
«ctrl» «shifty «3»

[na BbluMCNeHnsa nHTerpana HabpaTtb 3HaK &, 3anoSTHUTb
npenensl MHTErpMpoBaHns, NoabIHTErpanbHyo
doyHKUMIO U HabpaTb =

B kayecTBe npeaenoB MHTErPUPOBAHUS MOXHO
MCMONb30BaTh AUCKPETHbIN apryMeHT Ans BblYMCMEHNS
MHO)XECTBA 3HAYEHUIN UHTerpana

TOYHOCTb BbIMMCIIEHNA MHTErpana MoXHo 3agaBaTth C
MOMOLLIbIO BCTPOEHHOM nepeMmeHHon TOL (no
ymon4yanuto 0.001)




BekTopbl 1 MmaTpuubl

[ns co3gaHmna maccuBa (BEKTopa 1M Matpubl)
HY>KHO HaxkaTb Krasuwim «ctrl» «M» nnu
BblOpaTb U3 MeHto «MaTtematuka» «MaTtpuubi».
B nosiBuBLUeMcCs OKHe He0bXxoaMMOo 3a4aTb
KONMYeCTBO CTONBOLIOB 1 KOSIMYECTBO CTPOK,
nosBUTCA OraHK, B KOTOPOM MOXHO 3aMOfHUTb
3J1IeMEHTbl MaTpuLbl 3HAaYEHNAMMN

[na cosgaHna maccmBa (BeKTOpa Unn maTpuubl) HY>XXHO HaXkaTb Knasuin «ctrl»
«M» nnun Bbibpatb U3 meHo «MaTtemaTtmka» «MaTtpuubl». B nosBMBLLEMCS OKHE
HeoOXxoANUMO 3agaTb KONMYECTBO CTONBLIOB N KOSIMYECTBO CTPOK, NOSAIBUTCA BraHK,
B KOTOPOM MOXHO 3anofHUTb 3neMeHTbl MaTpulbl 3Ha4YEeHNAMUN

Takune MaTpuubl UCMOJb3YKOTCA OANA BbINMOJNIHEHNA MaTPUYHbIX onepau,vl|7|

[nsa paboTbl ¢ oTAENbHBIMW 3NeMeHTaMu MaTpuu, Anst Hee Heobxoanmo
onpeaennTb NepeMeHHYI0 ¢ MHaekcamu. [1ns 3Toro nocne UMeHn nepemMeHHon u
[BOETOYNS HeobXoanMMO HaxaTb knaBuium «ctrl» «M» ykasaTb pa3amepHoOCTb
MaTpuLbl U Janee Ucrnonb3oBaTbh UMsi NEPEMEHHON C HXKHUMWN MHOEKCAMU
(nepexod Ha HMXKHUI MHOEKC KBaapaTHas ckobka)




