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H60 mbl He 3HACM, UMO MaKoe Huco.

Ymo makoe uucao? Imo Haula evbl0yMKQA, KOMOPAs 8 NPUAONCEHUU
K uemy-aubo denaemcs eeujecmeennoil? Mau uucao epode mpasel,
KOMOPYI Mbl HOCEANU 8 UBLIMOYHOM 20pUIKe U CHUmMAaeM,

4mMo Mo Hauia evl0yMKa, 1 6oablue Hem mpasvl Huzoe,

KpoMme KaK Ha Hauiem nodoKOHHUKe?

Januun Xapme (u3 nucema K. B. Ilyeaueeoil, 4.11.1933, Jlenunepad)

Npeaucnosue

Mathcad — HeobObryHast mporpamMma. OHa OTHOCHUTCS K Kilaccy TIPUJIOXKEHU, Ha-
3piBacMbIX PSE (problem solution environment — npoepammuas cpeda 04s peuieHus
3aday). DTo ToOJpa3yMeBaeT, UTo ¢ padoTa He OTpeeNsieTcs] OMHO3HAYHO JIeHcT-
BUSIMM TIOJIb30BaTe/Isl (Kak, HAMmpuMep, B TEKCTOBBIX peAakTopax U T. I1.), a SIBIs-
ercsl (B OoNblllell cTerneHu) pe3yabTaToM PaboThl BCTPOEHHBIX aTOPUTMOB, He-
JIOCTYITHBIX B30py Uccienoparensi. Beenst B penakrope Mathcad BeipaxeHue, naxe
JIOBOJIBHO TPOCTOE, HAMPUMEpP df (x) /dx=, W TOJYYUB OTBET, MHOTUE JAXKE HE
3a/IyMbIBAIOTCSI O TOM, UTO JIJISI €r0 BBIYMCICHUS TIPOAESBIBACTCS JOBOJBHO CITOX-
Hast pabora. Pe3yabTaT 5TOoU paboThl 3apaHee He TMpeAonpeneacH WU 3aBUCUT OT
1egoro psiga hakTopoB, HE TIpEACTaBIeHHBIX HEMOCPENCTBEHHO Ha pabouel o0-
JACTU JOKyMeHTa (CBOMCTB (DyHKUMU f, TIapaMeTpoB YUCIEHHOTO ajJTOpUTMa
nucddepeHIMPoBaHNS, 3HAYEHUSI CUCTEeMHBIX KOHCTaHT U T. A.). [ToaTtomy, Tipo-
BOJSI JaXkKe OYeHb MPOCThIE pacyeThbl, BaM TMPUAETCS WHOTIA CTATKWBATLCS C He-
OUYEBWAHBIM TIOBEJIEHUEM TIPOTPAMMBbI, KOTOPOE HeNb3sl MOHATH 0e3 SICHOTO TIpen-
CTaBJIEHUS 00 OCHOBAaX padOTHI COOTBETCTBYIOLIMX aJTOPUTMOB, BCTPOCHHBIX B
Mathcad.

IIpunoxenne Mathcad, npuHamiexaiiee Ternepb komnaHuu PTC, — camblii
NONYNSIPHBIA U3 KOMIIBIOTEPHBIX MAaTEMAaTUYECKUX MAKETOB, OCTAIOLIMIACS, Oec-
CIIOPHO, HA MPOTSKEHUM MHOTUX MOCIEIHHUX JET JUASPOM B CBOEM KJIACCe Ma-
TEeMAaTU4YECKOro U obpasoparelbHOro nporpammHoro obecrneuenus (I10). C ero
MOMOLIBIO MOXHO pelLIaTh CaMble pasHble MaTeMaTH4YecKue 3agadyud u odopm-
JATb Pe3yJbTaThl PAcUueTOB HA BBICOKOM IPOoGheCcCUOHANBLHOM YPOBHE, U ceifuac
YK€ CAO0XHO IMpelcTaBUTh COBPEMEHHOI0 YYE€HOro, HEe II0JIb3YIOLIerocs
Mathcad. Ilpu momoIiu 3TOro makera OCYILECTBASIOTCSA He TOJbKO MPOCThiE U
BCIIOMOTATE/NbHbIE BBIYMCAEHUS, HO U AOBOJbHO CIOXHbIE PAcUyeThl U Hay4yHbIS
HCCIeI0BAHUS, UCIIONb3YIONIME KOMOMHAIIMK CAMBIX Pa3HBIX YMCJIEHHBIX AJIro-
PUTMOB U aHATUTHYECKUX MPeodpazoBaHuIii.
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CyMMUpysT cKazaHHOE, MHE XOYeTCsT OTMETHTh YeThIpe OCHOBHBIC IIETN, KOTOPHIE
npeciaeayeT 5Ta KHUra (IepBbie 1Be U3 HUX SAB/SIOTCA IIaBHBIMU).

1. IlpuBectu mpumepsnl peuieHus B Mathcad craHgapTHBIX 3a1a4 U, [0 BO3MOX-
HOCTH, OOBSICHUTD JieiicTBIe Hanboee BaXHBIX BCTPOSHHBIX aJlTOPUTMOB.

2. TlpemToXNTL YATATEO0 HE COBCEM OYEBHMIHEIC TIPUEMBI PEIIeHNS aKTYaTbHBIX
33184 COBPEMEHHOH BBIYMCIMTEABHON HAyKd (MHOTHE W3 KOTOPBIX pa3pado-
TaHBI aBTOPOM B XOfi€ HAyIHOW W y4eOHON MesITeNTbHOCTH), YTOOBI YMTATETh
MOT MCIIOJIB30BaTh UX B KAUECTBE UAMOM IJIs1 CBOeil paboThl.

3. O003HAYUTb HOBbIC BO3MOXHOCTU U OTIMYMTEJbHBIE YEPThl PA3IUUHBIX Bep-
cuii, BIDTOTh A0 TrocieqHeilt, Mathcad 14. bémbinag gacTs Takolt wHbOpMaIunu
odopMiIeHa B BUAEC MPUMEYAHWI, YTOOBI KHUTY MOTJIM CBOOOTHO TIPUMEHSITH
Bce nmojab3oparend Mathcad Bepcuit 2000—14.

4. latp OOLIMPHYIO CHPABOUHYI KMHGOPMALUIO, KOTOPAs MOMOXET YUTATENIO
(yXKe HaKOIMBIIIEMY OITBIT) OBICTPO U 3¢hheKTHBHO padoTaTh B cpeae Mathcad.

KHura MoxXeT McIoNb30BaThCs KaK CaMOYUYUTENb, TTO3BOJISIONINI "¢ HYAS" OCBO-
HUThb caMble [JIABHbIE BO3MOXHOCTH BBIYMCIMTEIbHOH cucTembl Mathcad u Ha-
YUUTBCS € €€ TIOMOIIBI0 pelliaTh BCe OCHOBHBIE 3aJaYi MaTeMaThukKu. Tem He Mme-
Hee, ee ITIaBHAas Lielb — M3JI0XUTb MAaTepua, JAejas akleHT HAa PEelleHUMHd KOH-
KPETHBIX MaTeMaTMYecKUX TpodjeM, TpuueM s crapajcsl HauuHaTh pacckas ¢
KPaTKoro ompeae/ieHus] MaTeMaTUYeCKUX MOHITUI U TePMMHOB, KOHEYHO, UMes B
BUJLY, YTO YUTaTE]b 001aaeT 0A30BBIMM MaTeMaTUYeCKUMU 3HAHUSIMMU.

XoueTed caenath ele HeCKOTbKO 3aMeYaHUIH o CTPOeHWIO KHUATH. Bee mueTHHTH
ABTOHOMHbI M pabOTAIOT BHE KAKUX-AM00 HOIOJIHUTEbHBIX Momyaeid. B iucTuH-
Tax YMBIIIUIEHHO, YTOOBI He 3arpOMOKAATh WX, HET TeKCTOBBIX TIOJICH, — OHU CO-
Jepxar TOJbKO pacuerbl 1o (opmyaam. Bee KomMMeHTapuu K HUM HaxomsITCsl B
tekcre. [Tourn Bee TpadWKy BEIHECEHBI B PHCYHKH, TIpUYEM, €CITH OHHW SBISIOTCST
[POJOKEHUEM JIMCTUHIOB, 3TO IIOMEYEHO B IOAPUCYHOYHOW moamnucu. S cra-
payest ¢aenaTh Tak, YToObI KHHWTA ObIla MAKCHMABHO TIOJIE3HOM ITONTh30BATEISIM
Bcex luecTu nocaeanux Bepcuit Mathcad: 2000—14. Bee ¢aiinbl Ha npunaraeMoM
K KHHUTEe KOMITaKT-INCKe, HACKOJIBKO 3TO BO3MOXHO, 3aNHUCHIBAINCEH B dhopmare
Mathcad 2001. OyHKIIMOHATBHOCTH, MOABUBIIMECA B "HOBbIX' Bepcusix Mathcad,

OTMEeUeHEI 3HAYKOM B BUEC HOMEpa BEpPCUU B KPYKKe, HAIpuMep, @

0003HaYeHHbIE CUMBOJIOM @ pasaensl coaepKaT MHGpOPMALIMIO, OTHOCAILYIOCS
K OCOBEHHOCTSIM UMCIEHHbIX AITOPUTMOB, 4 CUMBOIOM 9§ — IIOJIE3HBIM COBE-
TaM, MIMOMaM U IIPOrpaMMHBIM pelIeHUSIM CaMOro aBTropa. DOTU pasdeibl Mpu
nepsoM 3Hakomcrse ¢ Mathcad MoryT GbiTh HpomylieHbl. 3HaK § osHauaer, uto

B JAHHOM pasicyi€ pacCKa3blBA€TCA O KOHKPCTHOM IIPpUMEPE U3 00J1aCTU BbIYMC-
JINTEIbHOUN MAaTEMATuKH, CI)I/ISI/IKI/I, XUMHH, OMOJIOTMY WJIN SKOHOMHWKMU.
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HemanoBaxHo, yTo BMECTe ¢ KHUTOW pachpocTpaHsieTcsl KOMITaKT-MCK, KOTO-
pbIfi SBISIETCS HE MPOCTO ee JOMOJHEHUEM, a HACTOSIINM MYJAbTUMENUHHBIM
nponokeHueM. Ha koMmmakT-aycKe BBl HalieTe BUACOKYPC, KOTOPBLIA TTOMOXET
OBICTPO W TPOCTO HAYYHUTHCS OCHOBHEIM MpueMam padoTel ¢ Mathcad. Kpome
TOTO, KOMIIAKT-IUCK COJAEPKUT TMOUYTH Bce JMUCTUHTU U pacyeThl rpachukoB W3
KHUTH, 32 WCKJIIUYEHWEM TPUBMANBHBIX, a TakKe JOMOJHUTEIbHbIC TPUMEpHI,

KOTOpPLIC UL YIIOMAHYTbBI B KHUIE. HI/IKTOI‘paMMa B TEKCTC YKAd3bIBACT Ha

TO, YTO COOTBETCTBYIOILIUE pACUYCTbl BBIHECCHbI U3 KHHUI'M Ha npmnaraeMmﬁ K Hel
KOMIIAKT-IMCK.

0060 Bcex TIePeUNCIIEHHBIX BO3MOXKHOCTSIX ST TIOTIBITAICS B JOCTYITHOM (opme pac-
cKaszarh B 9Toi KuuTe. JOTOTHUTENHHYI0 WHMPOPMAIINIO YUTATETh MOXET TTONTYIUTh
B UnTepHeTe Ha cepBepe mponsBoanTens Mathcad http://www.mathcad.com, mvcr-
puostotopa Mathcad B Poccrm http://www.mathcad.ru, Ha obyuaromeM pecypce
asropa Ha cepBepe UTIM PAH nm. M. B. Kennpprra http://www.keldysh.ru/comma,
a Takke u3 Mmoel KHuTH "BorauciaurenpHas ¢usuka” (IMoamubyxk MynsrumMenna,
2006), TTOCBSIIIEHHOW YNCIIEHHBIM METOIAM.
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OcHoBHble cBepgeHusa o Mathcad

B nanHoii T1aBe paccMoTpeHbl 6a3oBbie TTpueMbl paboTsl ¢ Mathcad 2001—14. Mbt
JamdM caMbleé OCHOBHBIE CBEACHMS, Kacalolluecs uHTepdeidca U BO3MOXHOCTEI
Mathcad, monp3ysick TeM, YTO OH MHTYUTUBEH W TOXOX Ha APyrue MporpaMMbl
Windows (cum. pazd. 1.3).

1.1. 3HakomcTBO ¢ Mathcad

Mathcad sBasIeTcs MateMaTHYECKUM PElTAKTOPOM, TIO3BOJISIIOIINM TTPOBOAUTH Pa3HO-
00pazHble HAyYHbIE U MHXEHEPHbIE pacyeThl, HAUMHAI OT 2JAeMEHTapHON apuchMeTu-
KW M 3aKaHYMBAST CJOKHBIMU PEeTM3AIMSIMU YUCIEHHBIX MeToloB. C TOUKU 3peHUST
KIaccupUKauu MporpaMMHoOro obecredyeHus, naker Mathcad — TUNUYHBIA TTpen-
craButenb kimacca PSE-mpunoxkenuit. [Tonb3oarenn Mathcad — 3To cTyneHTHI,
yUYeHble, MHXEHEePhl, Pa3HOOOPa3HbIe TEXHUUECKME CIELUATUCTHL U BCE, KOMY MpU-
XOAUTCS TIPOBOJANTL MaTeMaTMuecKue pacueThl. biaromapsl MpocToTe MpUMEHEeHUsI,
HALMSAAHOCTY MAaTeMaTM4eCKHX MedCTBUi, OOLIMPHONH OMOJMOTeKe BCTPOSHHBIX
(byHKIIMI ¥ YUCIEHHBIX METOJ0OB, BO3MOXKHOCTH CHUMBOJILHBIX BBIUMCIEHWUI, a TaK-
K€ MPEBOCXOAHOMY aIllMapary IMpeacTaBleHus pe3yabTaToB (rpaduku caMbIX pas-
HBIX THITOB, MOIITHBIX CPEACTB TOATOTOBKU TTEYATHBIX JOKYMEHTOB M Web-cTpaHMIT)
Mathcad cran Haubonee NOMyIPHbLIM MATEMATUYECKUM IIPUIOXKEHUEM.

1.1.1. HasHaueHune Mathcad

Yro u3 cebs npeacrasiserT cucreMa Mathcad? Creayer Xopollo IOpeacTaBlIsSITh
cebe, yto B coctaB Mathcad BXOAST HECKONBKO WHTETPUPOBAHHBIX MEXITY COOOU
KOMIIOHEHTOB:

O MOIIHbIA TEKCTOBbIA PEAAKTOP, MO3BOIMIONIMA BBOIMUTb, PEIAKTUPOBATb U
(hopMaTHpoBaTh KaK TEKCT, TAK U MaTeMaTUYeCKUE BBIPAKEHHUS;
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O BLUHUCIUTENBHBIN TIPOIECCOp, YMEIOMINN MPOBOANTEL pacdeThl TTO BBEICHHBIM
dopMynaM, UCIOJIb3ysl BCTPOEHHbIC YUCASHHbIE METO/IbI;

O cUMBOJBHbIA npoueccop, MO3BOJISIONINNA IIPOBOJUTL AHAIMTHUYCCKUE BbIYKC-
JCHUA U HBHHIOLL[I/II‘/JICH, (I)aKTl/I‘{CCKl/I, CUCTEMOM HCKYCCTBECHHOI'O MHTCJUICKTA,

O orpoMHoOe XpaHWJIUIIE CIPaBOYHOW WHOPMAINK, KaK MaTeMaTU4ecKou, Tak
U WHXEHepHoU, ocdopMIEeHHOU B KayecTBE WHTEPAKTUBHOUW 3IEKTPOHHOM
KHUTH.

OriuuuTenbHoi yeptoii Mathcad oT GOJBIIMHCTBA APYIUX COBPEMEHHBIX MaTeMa-
TUYECKHUX IPUWIOXKEHUH SBIsdeTcs ero mnocrpoeHue o npuHuuny WYSIWYG
("What You See Is What You Get" — "uto Bl Buaute, To u noiayuure”). [loaromy
OH OUYeHb MPOCT B UCIOIb30BAHUM, B YACTHOCTH, U3-34 OTCYTCTBUA HEOOXOIUMOCTHU
cHayaia Mmucarb IporpaMmy, pealu3yIollylo Te WIM MHbIe MaTeMaTUYecKue pacue-
Thbl, 4 IIOTOM 3aIlyCKaTh €e Ha MCIOIHeHue. BMECTo 3Toro mocTaTodyHo MpoCTO BBO-
JUTh MAaTeMaTUYECKUE BBIPAXKEHUS C MOMOILBIO BCTPOSHHOIo peaakropa (opmy,
NpUYeM B BUAE, MAKCUMATIbHO IMPUONMKEHHOM K OOLIEIPUHATOMY, M TYT XK€ I1OIy-
yath pesyabrar. Kpome Toro, MOXHO M3rOTOBUTb HA MIPUHTEPE IMEYATHYIO KOIHIO
JOKYMEHTa WIM co3daTh cTpaHuly B MHTepHeTe MMEHHO B TOM BHUIE, KOTOPBIi
5TOT JOKYMEHT UMEET Ha 9KpaHe KOMIIbloTepa Ipu padote ¢ Mathcad, 1ubo MOXHO
BKJIIOYUTb TOKYMEHT B CTPYKTYPY 2JEKTpOHHON KHMrM Mathcad.

Cozmarenn Mathcad crmenmanm Bce BO3MOXHOE, UTOOBI IOTB30BaTelb, HE 00ma-
JAOINHA cTenaIbHbIMU 3HAHUSIMU B TIPOTPaMMUPOBAHUU (2 TaKUX OOJBUIMHCT-
BO cpeJu YYEHBIX U WHXXEHEPOB), MOT B MOJHOU Mepe MPUOOIINTLC K JOCTUXKE-
HUSM COBPEMEHHON BBIYUCIUTENBHON HAYKU U KOMTBIOTEPHBIX TeXHOJOTUM. st
a¢pdexTnBHON padoTrsl ¢ pemakropoM Mathcad mocraTouHo 0a30BBIX HaBLIKOB
nojb3oBares. C Apyroi CTOPOHBI, MpodecCUOHANTbHBIE TIPOTPAMMUCTH (K KOTO-
PbIM OTHOCHUT ce0sl U aBTOp 3TUX CTPOK) MOTYT U3BJIeub M3 Mathcad HamHOTrO
OoJibllie, co3faBas pasiWyHble TPOTpaMMHBIE PelIeHUs, CYIIECTBEHHO pacliu-
psroIIe BO3BMOXHOCTU, HEMTOCPENCTBEHHO 3ajlokeHHble B Mathcad.

B coorBercTBUM € HpO6HeMaMI/I peaﬂbHOﬁ 2KM3HU, MATEMATUKAM IIPHUXOJIUTCA
peiarb OJHY UM HECKOJIbKO M3 CICAYIOIIUX 3aJa4:

0 BBOm Ha KOMMBIOTEpE pPa3HOOOPA3HBIX MaTeMaTWYECKUX BLIPAKCHUH (ITst
JamBHEATINX pPACUCTOB WM CO3MaHUSA TOKYMEHTOB, TIpeseHTanmii, Web-
CTPAHWIT W 3JIEKTPOHHBIX KHUT);

a0 IPOBEACHNUE MATCMATHUYCCKUX PACYECTOB (KaK AHAIMTUYCCKUX, TdK U IIPpU I1O0-
MOIIHA YUCICHHBIX MGTO,Z[OB);

O monroroBKa rpadMKOB ¢ pPe3yIbTaTaMH pacdeToB;

O BBOI MCXOAHBIX JAHHBLIX M BbIBOI PE3yJIbTATOB B TEKCTOBbIC (haidibl MaU aii-
Jipl ¢ 6a3aMU JAHHBIX B Apyrux dopmMarax;

O moAroToBKa OTYETOB pa6OTBI B BUJC TTECYATHDLIX JOKYMEHTOB,
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O noaroroBka Web-cTpaHull u mybaukaiust pesyabratoB B UHTepHeTe;
O mnonydyeHUe pasaIUyHOM cipaBOYHOM WHGpOpMAIIMU U3 00JIaCTU MaTeMaTHKH.

Co BceMU 3TUMU (a TAKKE HEKOTOPBIMU APYTUMHM) 33Ja4aMU C YCIEXOM CITPaBIIsi-
ercsa Mathcad:

0 mMaTeMaTUyYECKUe BbIPAXKEHUS M TEKCT BBOIATCA C IOMOIIBIO (POPMYILHOTO
penaktopa Mathcad, KoTopblit TTO BO3MOXHOCTSIM M TIPOCTOTE MCTIOJNb30BAHUS
He yCcTynaeT, K IpuMepy, peaakTopy gopmyi, BcrpoeHHOMY B Microsoft Word;

O maTeMaTUyECKUe pacyeThl IPOU3BOMIATCI HEMELJIEHHO, B COOTBETCTBUM C
BBEICHHBIMI (HOPMYITAMH;

O rpacduku pasTUYHBIX TUTIOB (IO BHIOOPY TONb30oBaTeNsI) ¢ OorarbiMu
BO3MOXHOCTAMU  (opMaTUpOBaHMS  BCTABISIOTCS  HEIMOCPEACTBEHHO B

O A85MY&ETPhBon 1 BbIBOA JaHHDBIX B Bailabl Pa3TUYHBIX (OPMATOB;

O noKyMeHTbl MOIYT OBITH paciedaraHbl HermocpeacTBeHHo B Mathcad B ToM Bu-
Jie, KOTOPBIH TONb30BaTe/ b BUIUT HA BKpaHe KOMIIBIOTEPA, UJIU COXPaHEHbI B
dopmare RTF nas1 mociaenyroliero peiakTupoBaHus B 60jiee MOLUHBIX TEKCTO-
BBIX penakTopax (Hampumep, Microsoft Word);

O BO3MOXHO TOJHOIIEHHOE coxpaHeHue nokymeHToB Mathcad B ¢opmare RTF-
JOKYyMEHTOB, a Takxke Web-crpanuu: HTML u (HauuHag ¢ 12-ii Bepcun) XML;

@ TMTPUMEYAHUE

HaunHasa ¢ 12-n Bepcuu, darinel Mathcad umetor cpopmat XMCD, asnstowmiica
pasHoBUAHOCTbIO TekcToBOW XML-pasmeTku. MNMpumeHenne XML-ctaHpapta onpas-
[aHo, rnaBHbIM o6pasoMm, Tem, 4Tto copmat cannos Mathcad craHoBuTCs 0OLe-
ynoTpebutenbHbiM ANA UENOro psifa MpUIOXEHWA M AaHHbIX CaMOro pasnvMyHOro
TMna. B yactHoctn, Mathcad-gokymeHTbl ¢ XML-pasmeTkon Tenepb MOXHO Takke
npocmMaTpmBaTh U peAaKkTMpoBaTh "BPy4YHy0", B MOGOM TEKCTOBOM pPefakTope.

O umeetcsa omIusT oObeAMHEHNST pa3pabaThIBaeMBIX BaMHM JTOKYMEHTOB B 3JIeK-
TPOHHBIE KHUTU, KOTOPBIE, ¢ OTHON CTOPOHBI, MO3BOJSIOT B yOOOHOM BMIE
XpaHUTh MaTeMaTHYecKylo MHGOPMAIINIO, a ¢ APYTroil — SBISIOTCST TTOMHOIECH-
HbiMU Mathcad-nporpaMmamMu, cioCOOHBIMHM OCYILECTBISATh PACUETHI;

O CUMBOJIBHBIE BBIYUCIEHUS IO3BOJSIIOT OCYIUECTBIATh AHAIUTUYECKUE [PEOD-
pa30BaHMs, a TAKKe MTHOBEHHO ITONIYYaTh Pa3HOOOPA3HYIO CIIPABOYHYIO Ma-
TEMATUYECKYI0 UHGPOPMALIUIO;

O copaBoyHas CUCTeMa, 4 TAKKE MHOTOYMCISHHBIE AOMOJHUTENbHbIE MaTepua-
761, ochopMIIEHHBIE B BUJIe BeKTpoHHBIX KHUT (Pecypesl Mathcad), moMoramoT
OBICTPO OTBICKATh HYXHYIO MATeMATHYECKYI0 MHQPOPMALIUIO WIM IPUMEpP TeX
WJIM WHBIX pacyeToB.

Takum obpaszom, ciiefyeT Xopollo TpeacTaBidaTh cebe, uro B coctaB Mathcad
BXOAMT HECKOJbKO MHTErPUPOBAHHBIX MEXIY cO0O0i KOMIOHEHTOB — 3TO MOII-
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HBIN TEKCTOBBIN pelakTop AT BBOJAA M TIPABKU, KAaK TEKCTa, TaK M (GOPMYI, BEHI-
YUCJIUTENbHBI MpoLeccop — ISl MPOBEAeHUs PacueTOB COLTACHO BBEISHHBIM
dopMmyIraM, ¥ CHMBOJBHEIN TIPOITECCOp, ABMSIOMMUIICS, TTO CYTH, CHCTEMON MCKYC-
CTBEeHHOro MHTeIeKkTa. CoyeTaHue 3TUX KOMIIOHEHTOB CO31aeT yAOOHYIO BhIUMC-
JTUTENBHYIO cpely A pa3HooOpasHBIX MaTeMaTHYECKUX pacdyeToB W, OTHOBpE-
MEHHO, JOKYMEHTHPOBAHUS Pe3yIbTaToB PabOTHL.

1.1.2. UHTepdpeirc nonb3oBarend

TTocne Toro xkak Mathcad ycTaHoBIeH Ha KOMIIbIOTEepe W 3alyllieH Ha MCIOJIHe-
HUe, TIOSBISIETCS] OCHOBHOE OKHO MPWIOXEHUSs, MokazaHHoe Ha puc. 1.1. OHo
UMeEET Ty Xe CTPYKTYpY, 4To U OoJbIIMHCTBO mpwiaoxeHuit Windows. Csepxy
BHU3 pacriojlaraloTcsl 3aroJIoBOK OKHA, CTpoKa MeEHI0, MaHedu WHCTPYMEHTOB
(cTannaptHas U opMaTUPOBAHUST) U pabouuii aucm, UIU pabouas obaacms, NTOKY-
MeHTa (worksheet). HoBbIff TOKYMEHT coszfaeTcsi aBTOMaTudecKu TMpU 3arycke
Mathcad. B camoit HIKHell YacTy OKHA HaxXOIWUTCS CTPOKA COCTOSHHSA. Takum
obpaszom, uHTepdeitc moap3oBarenss Mathcad cxofieH ¢ ApYTUMH TIPUITOXKEHUSIMU
Windows, u, moMHs1 o 6i1uszoctu peaakropa Mathcad K 0ObIYHBIM TEKCTOBBIM pe-
JAKTOpaM, Bl MHTYUTHBHO TofiMeTe HazHaueHue OONbITUHCTBA KHOMOK Ha TaHe-
JIIX UHCTPYMEHTOB.

@ TMTPUMEYAHUE

B Bepcusax Mathcad 13 u 14 paspaboTumku npeaycMoTpenu cneuyuarnbHyo obnacTb
okHa Mathcad, HasbiBaemyio Trace Window (OkHO oTnagku), a Takke [OMNOMHU-
TenbHyl0 naHens nHeTpymeHToB Debug (OTtnagka) (cm. puc. 1.2 Huxe). Trace Win-
dow (OkHO oTnagku) pacnonaraertcsa nog paboyer obnacTblo JOKYMEHTA, NPUMbIKas
cBepXxy K CTpoke coctosHus (puc. 1.1) n cnyxut ansa obnerdyeHnsa npouecca oTnagku
Mathcad-nporpamm. YTo6bl 3aKpbiTb €ro, AOCTATOYHO HaXaTb HaXOASLYOCH B €ro
npaBoOM BEPXHEM YTy KHOMKY 3aKpbITWS OKHa.

TToMuMoO 371eMEHTOB YIIPABICHHS, XapaKTePHBIX TS TUITMIHOTO TEKCTOBOTO pe-
nmakropa, Mathcad cHaOXeH TOMOTHUTSIBHBIMU CPEACTBAMM IS BBOIA M pedak-
TUPOBAHUSA MaTeMAaTHYECKUX CHMBOJIOB, OMHWM W3 KOTOPBIX SBISETCS TIAHENb
uHctpymeHtoB Math (Matematuka) (puc. 1.1). C nomolbio 3Tol, a Takxke psina
BCIIOMOTATEIbHBIX HaOOPHEIX TTaHeNel yToOHO OCYIIeCTBISITh BBOMI YPaBHEHMIA.
IlepeunciuM cocTaBHbIe 2JeMeHThHl UHTepdelica Mojb3oBareas Mathcad:

O BepxHee MEHIO WU CTpoKa MeHI (menu bar);

MPUMEYAHUE

[anee B KHUre, roBopsi 0 COBEPLUEHNN TOMO WM UHOTO AENCTBUS C MOMOLLbIO MEHIO,
nocriegoBaTtesibHOCTb BblGopa NYHKTOB MEHI0 6YJJ,6M npnBOANTL COKpalleHHO, pa3ae-
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N8 ux KocbiMy Yeptamu. Hanpumep, nyHkT Toolbars (lMaHenu MHCTPYMEHTOB) MeHIo
View (Bug) o6o3HavaeTcs kak View / Toolbars (Bug, / [MaHenu NHCTpyMeHTOB).

O maHenu uHCcTpyMeHTOB (toolbars) Standard (CrangaprHas), Formatting (Dop-
marupoBaHue), Resources (Pecypcnl), Debug (Otnagka) u Controls (DiemeH-
ThI yIPABIEHUS);

Q

naHenb WHeTpymMeHToB Math (MartemaTnka) M JOCTYIIHBIE yepe3 Hee JOTMOo-
HUTENbHBIE MaTeMaTnyeckKne MaHeIn NHCTPYMEHTOB;

pabouas obnactb (worksheet);

BerioMorarensHoe okHO Trace Window (OKHO oT/ianku);

cTpoka cocTossHUs (status line, MM status bar);

BCITTBIBAIOIITNE, MJTM KOHTEKCTHBIE, MEHIO (pop-Up menus WiIu context menus);

Juajgorosble okHa uiau auanoru (dialogs);

Qaaoaaud

okHa pecypcoB Mathcad (Mathcad Resources) co BCTpO€HHBIMU TIpUMeEpamMu 1
JTOTIOTHUTETbHON MH(OpMAaILNEei.

' Mathcad - [Untitled:1] [B9[(=)E3
N

@Eile Edit Wiew Insert Format Tools Symbolics Window Help
D-2d S8kvy
|Norma| j|.¢\rial j|10 j B 7 U === i=i=

B A [ v (2 <E T as @

+

ks

Press F1 for help, ALTO Page 1

Puc. 1.1. OkHo npunoxeHuns Mathcad 14
C MNYCTbIM AOKYMEHTOM
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bonbummHeTBO KOMaHA MOXHO BBITTOJJHUTH KaK ¢ MOMOIILIO MEHIO (BerHel"O nin
KOHTCKCTHOFO), TaK W TAHEJEN WHCTPYMEHTOB WJIU KIIaBUATYPLI.

1.1.3. MNaHenn NHCTPYMEHTOB

TTaHenn WHCTPYMEHTOB clyKaT JuUIsl OBICTpOro (B ONWH MIEITYOK MBIIIU) BBITION-
HEeHUs HauboJjiee yacTo MpUMEHsIeMBbIXx KoMaHa. Bce nmeiicTBuMS, KoTopble MOXHO
BBITIOJJHUTL C TOMOIIbIO TaHeJlelt WHCTPYMEHTOB, JOCTYIMHBI W uepe3 BepxHee
MeHto. Ha puc. 1.2 nzobpaxkeHo okHo Mathcad ¢ OCHOBHBIMU TAHEISIMU WHCT-
PYMEHTOB (TpW U3 HUX PACTIONOXKEHBI HEMOCPENCTBEHHO TO/A CTPOKOW MEHI0), a
TakXKe JOMOJHUTENbHBIMU Mamemamuyeckumy (AU HAOOpHbIMU) TIAHEISIMU, O
KOTOpBIX peub moiiaer HuxKe. TlepeuynciuM OCHOBHBIE TTAHEH.

O Standard (CraHgapTHasg) — CIYXUT [AJs1 BbIIOJHEeHUs OOJBIIMHCTBA oIepa-
LM, TAKMX KaK jJedcTBus ¢ (ailiaMu, pelakropckas IpaBKa, BCTaBKa 00beK-
TOB U JOCTYII K CIPaBOYHbIM CUCTEMAM;

O Formatting (Dopmaruposanne) — It popMaTUpoBaHUS (M3MEHEHUs THTIA W
pasmepa uiprdTa, BbIpaBHUBAHUS U T. T1.) TeKcTa U (hOPMYIT;

-
" Mathead - [Untitled: 1]

4] Fle Edit ¥iew Insert Format Tools Symbolics Window Help
OD-2dakv B - ME = & 0| ~] [hormal =] [arial -
Greek Programming
o § 7 8 == = RS ] & & e Add Line - integer
ERNAE RN | RS [ Fr iy N e R I i} if otherwise real
PR | BEaEcoriy | ERES-T b & 5 IR for wihile RealRange
v ¥ o m Im o, o break continue complex
I A ] f return on error fully
——— ¢ X ¥ ow
AT
e | s 7 H e ~ | Modfers M |2 <
— 1 K A M rectangular  assume salve simplify < > =
Conteals ) = substitute factor expand coeffs
& i o o N =2 0TI oA Y
P T Y collect series parfrac faurier )
DNV laplace zirans in¥fourier
invatrans n— = In| =
explicit combine confrac rewitite
~

Puc. 1.2. OcHoBHble 1 MaTeMaTuyeckme (HabopHble) NaHen MHCTPYMEHTOR

O Math (MatemMaTuka) — Ui BCTABKM MaTeMaTUYeCKUX CUMBOJIOB U OIEPATO-
POB B TOKYMEHTHI;

3 Controls (DneMeHTbI yIpaBieHUs) — JJiIsl BCTABKU B JOKYMEHTBI CTaHAapTHBIX
3JIEMEHTOB ynpaBiieHnsI nHTepdeiica monb3oBatens (haakKoB MPOBEPKH, TO-
Jiel BBoJA U T. T1.);
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3 Resources (Pecypcbl) — juist GbIcTporo BbuizoBa pecypcoe Mathcad (mpumepos,
YUYeOHUKOB, 3JIEKTPOHHBIX KHUT M T. 11.);

O Debug (Ornanka) — mis ynpabieHus: oTaagkoi Mathcad-nporpamm.

@ MNMPUMEYAHUE

MaHenb nHcTpymeHToB Debug (OTnaaka) nossunace B Bepcum Mathcad 13.

I'pynnbl KHOMOK Ha MaHENISIX MHCTPYMEHTOB PAa3rpaHUyYeHbl MO CMbICAY BEepPTHU-
KaIbHBIMM JIMHUSAMM — pa3deaumensmuy. [lpy HaBegeHUM yKazaTenas MbIILKA Ha
JI00y10 U3 KHOIOK PSAOM C KHOIKON ITOSIBISIETCSl 6CHAbIEANOWas NOOCKA3KA —
KOPOTKMIl TEKCT, MOSICHAIOLINI HazHayeHue KHonku. Hapsmy co BcruibiBalolei
MoAcKa3Koi Oojiee pasBepHYTOe OOBACHEHWE TOTOBSILIEHCS ONepaluid MOXHO
OTBICKATb B CTPOKE COCTOSIHHUS.

IManens Math (MaremaTtnka) mpegHazHaveHa I BBI30BA Ha DKpaH eIle ACBITU
naHeneit (cMm. puc. 1.2), ¢ TOMOIIBK KOTOPBIX, COOCTBEHHO, U TIPOMCXOMUT
BCTaBKa MaTeMaTHYEeCKUX oIlepanuii B JOKyYMeHTH. B mpexunx Bepcusx Mathcad
9TU MaTeMaTudeckKue TaHeJM WHCTPYMEHTOB Ha3bIBAIUChH hnasumpamu (palettes)
WU HabopHvimu naueasmu. UToObI BbI3BATh KaKyl-JIU00 W3 HMX, HY>KHO HaXaTb
COOTBETCTBYIOIIYIO KHOMKY Ha maHenu Math (MartemaTtuka).

Hepe‘{I/ICJIl/IM HA3HAYEHUE MATeMAaTUUYECKMX MAHENESH:

3 Calculator (KagbKkyasTOp) — CIYKUT A8 BCTABKU OCHOBHBIX MaTEMaTUUYECKUX
omnepainii, mojayvyuna cBoe Ha3BaHUE M3-3a CXOXecTH Habopa KHOTIOK ¢ KHOTI-
KaMM TUTMTUYHOTO KaJbKYJISITOPA;

O Graph (I'pacduk) — st BCTABKU rPapUuKOB;
O Matrix (Matpunia) — aas1 BCTaBKM MaTpUIl 1 MaTPUYHBIX OMEpaToOpoB;

O Evaluation (BbipaxeHust) — sl BCTaBKM OMEPATOPOB YIIPABACHUS] BbIYUC/IE-
HUSIMU;

3 Calculus (BeiunciieHnst) — JUIsi BCTABKM ONEPATOPOB UHTETPUPOBAHUS, AUD-
(depeHIMpoBaHUA, CYMMUPOBAHN,

O Boolean (byneBbl oneparopbl) — ISl BCTABKU Jorudeckux (OylieBbix) orepa-
TOPOB;

3 Programming ([TporpamMmmupoBaHue) — IS TIPOTPAMMMPOBAHUSI CPeCTBAMU
Mathcad;

O Greek (I'peueckue cUMBOJBI) — AJIs BCTABKU IPeYyeCcKUX CUMBOJIOB;
3 Symbolic (CumMBoaUKa) — /17151 BCTABKA CUMBOJIBHBIX OTIEpaTOpPOR;

O Modifier (MoaudukaTop) — AJisI BCTABKM HEKOTOPLIX OIEPATOPOB (Hampumep,
[Ipeodpa3oBaHus Yucia);



12 naBa 1

3 Custom Characters (CnenuanbHble CUMBOJBI) — JUISI BCTABKU CIIEIIUATBHbBIX
CHUMBOJIOB (eIMHUL, U3MEPEHUS TEMIIEPATYPLL U T. I1.).

MPUMEYAHUE

[lBe nocnegHune (13 nepeyvyncneHHbIX) NaHeny Ncnonb3ylTCca AOBOMbHO peaKo U no-
TOMY BbI3blBalOTCA He Yyepes naHernb Math (MaTtemaTuka), a nocpeacTBOM KOMaHAbI
meHto View / Toolbars (Bupg / MNaHenu nHCTpymeHTOB).

@ TMTPUMEYAHUE

Manenb uHctpymeHtoB Custom Characters (CneuvanbHble CMMBOIbI) NOSBMNIACH
B Bepcum Mathcad 13 BmecTe C fONONHUTENBHBIMY PA3MEPHOCTAMM TemnepaTypbl
(B yacTHOCTU, rpagycoB LWKarnbl Llenbcua n dapexrenita).

Ilpu HaBemeHMU yKaszaTessd MBIIIM HA MHOTHME M3 KHOMOK MAaTeMaTU4YeCKMX MMaHe-
Jiel TIOSIBIISIETCSl BCILIBIBAIONIAS TTOACKA3Ka, cofiepxKallas ele u coueTaHue eops-
YUX KAQGUW, HAXATUE KOTOPBIX IMPUBEIET K SKBUBAIEHTHOMY AeicTBUIO. BBop
JeWcTBUI ¢ KJIaBMATyphl YacTo yloOHee HaXaThusl KHOIOK TaHeseil MHCTpYMeH-
TOB, HO TpedyeT O0JIbLIEero OMbITA.

Bri3Bath n100y10 maHenb HA DKPaH WM CKPBITH €€ MOXHO C IIOMOILBIO ITYHKTA
Toolbars (ITaHenu wHcTpyMeHToB) MeHIO View (Bu), BEIOUpas B OTKPbIBAOIIIEM-
cs MOAMEHIO MM HYXHOI maHenu. Yoparb i00ylo MMaHelb ¢ 9KpaHa MOXHO elle
U TIOCPEJCTBOM KOHTEKCTHOTO MEHI0, KOTOpPOE BBI3BIBAETCS IETYKOM TpaBoit
KHOMKOM MbIILIY B JII0OOM MecTe IaHeau (Halmpumep, Ha 0ol KHolke). B KoH-
TeKCTHOM MeHw chieayeT BbiOpath nyHKT Hide (CkpbiTh). Kpome Toro, ecnu ma-
HeJb HAaearowas, T. €. He IMPUKpeIieHa K OCHOBHOMY OKHY (KaK, HampuMmep, Bce
naHeaIu Ha puc. 1.2), To ee MOXHO OTKJIIOUNTb KHOTIKOUW 3aKPBITHSI.

Maremaruyeckue maHenu, B OTIUYUE OT OCHOBHBIX, MOXHO BBI3BaTh WJIU CKPBITh
HaXaTUeM COOTBeTCTBYyIolleill KHonky naHenu Math (Martemaruka). [IpucyrcrBue
WU OTCYTCTBUE MaTeMaTHUYeCKHX TMaHesdell ToKa3aHo B BHUJE HaxXaTol (Mian OT-
2KATOI) COOTBETCTBYIOLLIEH KHONKH (cM. puc. 1.2).

Ha HekoTopbix pucyHKax 3TOH [iaBbl (cM., Hampumep, puc. 1.1) BuieH Kypcop
BBOJA B BUJE HeOOJBINOTO KpecTHKa (Ha JAucIUiee OH WMMeeT KpPAaCHBIM I1IBET).
C ero Momoliblo OTMEUAETCS HE3allOJIHEHHOE MECTO B JIOKYMEHTE, Ky/ld B TeKy-
MU MOMEHT MOXXHO BBOJWTDH (POPMYJNBI WU TeKcT. UTOOBI TepeMecTUTh Kypcop,
JIOCTaTOYHO LIEJKHYTb YKa3arejleM MblM B TpeOyeMoM MecTe OO0 NEPEeNBUHYTh
ero KjaBWIllaMu-cTpejKaMu. Ecin BBITIOJTHUTH 1IETYOK B 00JacTh (hOpMYIBl WU
HayaTh BBOJ BBIPAXKEHHUS Ha IYCTOM MECT€, BMECTO Kypcopa MOSABITC JHUHUU
pefakTHpOBaHUs, OTMEUallINe MecTo B (opMysie WIN TeKCTe, pelakKTUpyeMoe B
JAHHbIA MOMEHT (CM., Hanpumep, puc. 1.5 u 1.6 Huxe).
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1.1.4. CnpaBouHas nHdopmaums

Bumecre ¢ Mathcad mocrapisgercd HECKOJIbKO MCTOYHMKOB CIIPAaBOYHON HMHpOp-
Malluu, JOCTYI K KOTOPBIM ocylecTsisiercst yepe3 MeHio Help (CrpaBka).

O CrnpaBoyHBIE CUCTEMBI IO BOTIpocaM Mcnojib3oBaHusi Mathcad:

Mathcad Help (CnipaBka Mathcad) — cuctema cnpasku WIW mexHu4eckoil
noodepicki,

What's This (Yro 310 Takoe?) — KOHTEKCTHO-3aBUCHMAsl UHTEPAKTUBHAS
CTTpaBKa;

Developer's Reference (Crpaska jisi pa3paboTYUKOB) — JOTIOJHUTENbHBIE
[JaBbl CNPABKU A5 Pa3paboTUMKOB COOCTBEHHBIX CAMOCTOITENbHbBIX IIPU-
JloxkeHU#t Ha sa3bike Mathcad;

Author's Reference (CrpaBka /s aBTOpPOB) — JOMOJHUTEIbHBIC TJIABBI
CIIpAaBKU Ul aBTOPOB, pa3padaThIBAIOIIMX COOCTBEHHBIE JJIEKTPOHHBIE
kaurn Mathcad.

3 Pecypcel Mathcad — nonoJHUTENbHBIE MaTepuaibl, OPraHU30BaHHBIC B CTie-
nuduyeckoM dopmare JEeKTpOHHBIX KHUI Mathcad ¢ pernieHueM MHOXeECTBA
MaTeMaTUYecKUX TIPUMEpPOB (TTpUMep OJHON U3 CTPAHWIl NEKTPOHHON KHUTU
nmokasaH Ha puc. 1.3):

Tutorials (YueOHUKM) — OuOIMOTEKA 2IIeKTPOHHBIX KHUT Mathcad ¢ npu-
MepaMH, KOTopble TIOCTPOCHH B ¢opMe 0OYJaroINX KypcoB (OT yIeOHWKA
U HAUMHAIOIIMX IOJb30BaTeNeil 10 yuebHMKa, aApecOBAHHOIO MATeMAaTu -
KaM-TipodheccruoHazam);

QuickSheets (BoicTpble mIMapranku) — OOJBIIOE YHCIO JTOKYMEHTOB
Mathcad, opraHu30BaHHbBIX B BUIE 2JEKTPOHHOH KHUIM, KOTOPbIE yAIOOHO
WCTIONIB30BATh B KAYECTBE 11a0JI0HA JUISI COOCTBEHHBIX PacUueTOB;

Reference Tables (CripaBouHblii cToi) — ¢du3uveckue U UHXEHEepHBIe Tad-
JIMLIBI, BKIIOYAloliye IMepedyHu (PpyHAaMEHTaIbHbIX KOHCTAHT, €IMHHMIl M3-
MepeHUs BeJIMYNH, CBOJIKY pa3HOOOPa3HbBIX MapaMeTpoB BEIIECTB M T. 11.;

E-Books (OieKTpoHHbIE KHUTHU) — JIOCTYIT K CYIIECTBYIOUINM OuGAUOTE-
KaM [TOKYMEHTOB ITOJIb30BATEN, IMpUMEpaM, & TakKe BCTPOSHHBIM 3JIeK-
TPOHHBIM KHUTaM, TTIOCBSIIEHHBIM paciumpeHnsaM Mathcad.

Kpome nonmeHoBaHHBIX, MmeHI0O Help (CripaBka) cofepXuT cieayioime MyHKThI:

O Mathcad B cetn UHTEpHET:

User Forums (®@opymbl) — TOAKITIOUEHNE K CIICWATBHOMY WHTEPHET-
cepBucy KommaHuu MathSoft, maionieMy BO3MOXHOCTb ITIOJIb30BATENSIM
Mathcad obiiarbest Mexay coboif, oOMeHUBATbCsl TTporpaMMaMu U TIONY-
4aTb COBETHI (KaK APYr OT Apyra, Tak U OT paspadOTUYMKOB);
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'Y Mathcad Resources: Secondary y-axis on 2D Graphs

File Edit View Insert Format Tools Symbolics Book Help
A @ e BROER BES

Address: | Ci\Program Files\MathsoftiMathcad 124gsheetitutorialnewfeat|2yvaxis, xmed .

Wy

MEW FEATURES

[l secondary y-axis and 2D Graph Enhancements

Wathcad 2D plots can now mclude an optional secondary y-ams on 2D
plots. This is useful for displaying two related sets of data or functions with
different scales, for example

100 Pl

* % Mo roct o

i

Squared
b2

Setting and using the secondary axis

Puc. 1.3. Pecypcbl Mathcad conepxat 60nblLIOe KONMYECTBO CNPaBOYHOMN
1 y4eBHon nHbopmaumm

e Mathcad Web Site — nepexonm Ha OQUIUUAIBHBIA CAHT HPUIOXEHUS
www.mathcad.com na cepsepe komnanuu PTC;

o Mathcad Training (O6yueHne Mathcad) — mepexoa K oOydyarlInM pecyp-
caMm cetn MHTepHeT, pacnonokeHHBIM Ha cepBepe Kommnanun PTC;

e Mathcad Update (O6HoBneHHe Mathcad) — mpoBepka cepBepa KOMIaHUU
PTC Ha Hanuyue odbHoBaeHuit Mathcad;

3 About Mathcad (O niporpamMme) — BBIBOJ MH(OPMAITMOHHOTO OKHA CO CBefle-
HUSIMHM O TeKyineil Bepcun Mathcad u ero paspaboTymkax;
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O Register Mathcad (3apeructpupoBarh Mathcad) — perucTpaiiusi mporpaMmbl
yepes3 UurepHerT.

Ecau B kakoii-nub6o momeHT padorbl ¢ Mathcad Bam moTpeboBaiack MOMOIb,
Beibepure Help / Mathcad Help (Cripaska / Cnipaska Mathcad), nubo HaxkMmmuTte
xnasunry <F1>, nu6o kHonky Help co 3HakoM Bompoca Ha cTaHIAPTHOM MaHeau
uHcTpyMeHTOB. CripaBka B Mathcad siBnsieTcsl KOHTEKCTHO-3aBUCHMOM, T. €. ee
collepKaHKie oIpeaesaeTcsa TeM, Ha KAKOM MecTe JOKyMEHTa OHA BbI3BaHA.

B zaxiioueHue oTMeTHM, UTO KaK cIpaBodyHas cucrema, Tak u Pecypcnl Mathcad
NPEeACTaBIAIOT cOo00il He MPOCTO CTAThbU U IPUMEPHI ¢ OMUCAHUEM €ro BO3MOX-
HocTell. OHM MOIYT OBITh HA3BAHBI IOJTHONPABHBIMM YYEOHBLIMU MOCOOMSMM IIO
HECKOJIBKUM KypcaM BBICILIEH MareMaTuku (B ciydyae PecypcoB, K ToMy Xe, elle
1 UHTepakKTUBHBIMU). TaMm ocBellieHbl U OCHOBHBIE ONpeneaeHus, U MaTeMaruye-
CKU CMBICI MHOTUX ONepalMil, U aJTOPUTMbI YMCIEHHBIX MeTonoB. [Ipudyem, Ha
B3LJISA, ABTOpa, HEKOTOPbIe M3 TeM OOBICHEHBI Jiydllle, YeM Iae Obl TO HU ObLIO.
Ecau BBl B 10CTaTOYHOI CTelEHM BaaneeTe aHIIUICKUM, 00S3aTeIbHO 03HAKOMb-
Tech ¢ Pecypcamu Mathcad.

1.2. OcHoBbl BbiuucneHuin B Mathcad

IIpogeMoHCTpUpyeM, KaK MOXHO ObICTpo HauaTh paboty ¢ Mathcad, HayuyuTbcs
BBOJUTH MAaTEMaTUYECKUE BBIPAKEHUS U TTOJyYaTh Pe3yIbTaThl pacueToB.

BHUMAHUE!

Bonbwasa yacTb coaepXaHus KHUMM C OAWHAKOBbIM YCTMEXOM MPUMMEHMMa K LeCcTn
nocnegHum Bepcusam Mathcad: 2001, 2001i, 11, 12, 13 n 14. Ecnu onpepeneHHble
onuMmn KacalTcs TONMbKO HEKOTOpbIX BEepCcuid, Ha 3TO [eraeTcs COOTBETCTBYOLLee
yKasaHue.

1.2.1. Onepartopbl YNCNEHHOIO U CUMBOJIbLHOIO BbiBOA A

st Toro YTOOBI BHIMTOJTHUTH TIPOCTBIE pacyeThl Mo (opMyraM, TpomeraiTe cie-

ayloliee:

1. Onpenenure MeCTo B TOKYMEHTE, IA¢ MOJKHO ITOSIBUTbCS BbIpaxkKeHUe, IIeIK-
HYB MBITIIBIO B COOTBETCTBYIONICH TOUKE TOKYMEHTA.

BBGI[I/ITC JIEBYIO YaCTb BBIPAXKEHUS.

BBeauTte 3HaK yMciIeHHOTO paBeHcTBAa = (KiaBuineil <=>) WJIM CUMBOJBLHOTO
paBeHcTBA — (coderanmeM kmapumr <Ctrl>+<.>). B mepBoM cimydyae 6ymer
paccunMTaHO YKUCIIEHHOE 3HaueHHe BBIPAKEHMS, a BO BTOPOM (€Ciu 3TO BO3-
MOXHO) — aHaJIUTHYecKoe.
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OcraBUM TIOKa pa3roBop o Oojiee HaAEXKHBIX crocobax BBoJAa MaTeMaTudyecKuX
CHMBOJIOB Y IIpUBEAeM MPUMEp MPOCTEHIINX pacdeToB. s BbIUMCIEHUS apKKO-
CHHYyca KaKoro-HMOyab YMclia, HampuMep 0, JOCTaTOYHO BBECTH C KJIaBHATypbI
BBIpaXEHME acos (0)= WIH acos (0)—. Ilocae Toro xak OydeT HaxkaTa KiaBuila
CO 3HAKOM paBeHCTBA (MWW BBEAECH 3HAK CUMBOJBHBIX BHIMUCIEHUU —), ¢ TpaBoil
CTOPOHBI BBIPAXEHUS], KaK 110 MAHOBEHMIO BOJIIEOHON HANOYKU, HMOSIBUTCS pe-
gyabTar (MucTuHU 1.1 u 1.2 COOTBETCTBEHHO).

JInctuHr 1.1. YncneHHbIW pacyeT NPOCTOro BbipaXeHuUs

acos (0) =1.571

Nnctunr 1.2. AHaNMTUYECKUIA pacyeT NPOCTOro BbipaXeHUs

1
acos (0) > —-m
2
TMPUMEYAHUE

3aecb 1 ganee BO BCEM KHUre B JIMCTUHIM BbIHECEHO COAepxaHne paboyer obnactu
AokymeHTa Mathcad BMecTe c MomnyyYeHHbIMU pesyrnbTaTamu BblyUCneHWd. MNoytu
BCE NUCTWMHIM BbIMSAAAT B okHe Mathcad paccmartpusBaembix Bepcuii COBEPLUIEHHO
oauvHakoBo. McknioyeHne coCTaBrsloT NIMCTUHIU, COAEPXKALLME HOBbIE BO3MOXHOCTM
TON nnn nHon Bepcun Mathcad (B 9TMx crnyyasix OHW CHabXeHbl cneymansbHOW pe-
Mapkor). Bce nucTuHm (a Takke pUCYHKWU) KHUMM MOMELLEHbl TaKkke U Ha npunarae-
MOM K Heli KOMMaKT-AWUCKE, npuyeM, no BO3MOXHOCTM, B popmate Mathcad 2001, uto
MO3BOJISIET NPOCMATPMBATL MX C OAMHAKOBbLIM YCMNEXOM Npy NoMoLLm 6o u3 Bep-
cuii nporpammbl (2001—14), koTOpast yCTaHOBMNEHA Ha BalLleM KOMMbIOTEPE.

Baxxro 3aMeTHTh, 94TO TT0 YMOTYAHWIO BLIYUCICHHUS B TOKYMEHTE TTPOM3BOAATCH B
pexuMe pealbHOro BpeMEeHM, T. €. KAK TOJBKO I101b30BaTelb BBOAUT B (popMyly
oTIepaTop YNCIAEHHOTO WJIH CUMBOJIHHOTO paBeHCTBa, Mathcad mbITaeTesl BBIYWIC-
JUTb 3TO BbIpakeHHEe (U BCce ocTalbHble (DOPMYJBI, HAXOAAILUEC HMXE IO TeK-
cTy). HOTIA, B OCHOBHOM B CNydae CIOXHBIX W JOJTUX pacueToB, OBIBACT TO-
JIE3HO OCTAHOBUTL MX HaxarueMm knasuiuu <Esc>, a zareM (B HyXHbIiI MOMEHT)
B0O300OHOBUTEL HaxatneM KmaBuimn <F9> mmm komanmoit Tools / Calculate (Cep-
Buc / Beruucauts) u Tools / Calculate Worksheet (CepBuc / Briunciuth Bo BeceM
JIOKYMEHTE).

NMPUMEYAHUE

B crapbix Bepcusax Mathcad (2001 n Huxe) Bmecto MeHio Tools / (CepBuc) ucnonb-
3oBarc4 3aronoBok Math / (MaTtemaTtuka).
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1.2.2. MaTemaTnyeckne BbipaXkeHusa
N BCTPOEHHbIe hyHKL UM

OIMcaHHBIM B MpeAbIAyIeM pazieie o0pa3oM MOXHO IPOBOAUTL OoJjiee CIOX-
Hble U TPOMO3JIKUE BBIUMCICHUS, TOJB3YSICh TIPH 3TOM BCeM apceHalioM (hyHK-
LA, KOTOpbIE 3a/0XeHbl paspaboTuukamu B cucreMmy Mathcad u HasbiBaloTCs
TIO3TOMY @CHpOeHHbIMU @YHKUUAMY (B OTIWUYNE OT HOAb308ameabcKux (MDYHKIINN,
KOHCTPYMPYEMBbIX HEIMOCPEACTBEHHO Mpu paspadborke Mathcad-mporpamMmmei).
Jlerye Bcero BBOMUTH UMEHA BCTPOEHHBIX (DYHKIIMU ¢ KIIaBUATYphl, KaK B MpUMe-
pe C BBIYUCICHHEM ApKKOCHHYCA, HO, YTOObI M30€XKaTh BOBMOXHBIX OIIMOOK B UX
HaInMcaHWU, Jydllie BoIOpaTh Apyroit MyTh (TeM 0oJjiee UYTO MHOTHE U3 HUX BechbMa
CJIOXHBI M MMEIOT HECKOJbKO apryMEHTOB, TAK UTO CJIOXHO 3aIIOMHUTb MMEHa U
mapaMeTpbl BceX (GYHKINH Hau3ycTh).

™
-2 8 &E& Y © My = e M P
|N0rmal jl#\rial j|10 j B 7 U | === =iz
Insert Function -
+ Function Category Function Marne
Salvirig ~
Sorting
Spedial
Statistics
String
Syrnbolic Ol
Truncation and Round-Off 7 atanz w

1 lemw Aefimad e

| acns(z)

Returns the angle (in radians) whose cosine is z. Principal value for
complex z,

@ K | Insert Cancel

Puc. 1.4. BcraBka BCTPOEHHOW dhyHKuMM (M. nnctunrn 1.1 n 1.2)

YTo6BI BBECTH BCTPOCHHYIO (DYHKIINIO B BEIPAKEHHE:
1. OmpenennuTte MecTO B BRIpAXKEHNH, Kyla CIemyeT BCTaBUTh HYHKIIHATO.

2. HaxmuTe KHOMKY ¢ HAAMUCHIO f{x) HA cTaHAApTHOW MaHEeINn UWHCTPYMEHTOB.
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3. B cnucke Function Category (Kateropusi (byHKIIUM) MOSIBUBIIETOCS JAUATOTO-
Boro okHa Insert Function (BcraButh ¢yHkiuio) (puc. 1.4) Beibepure Katero-
pUI0, K KOTOPOH MPUHAMICKAT (HYHKINS, — B HAIleM clydae 3TO KaTeTOpHs
Trigonometric (TpuroHomerpuyeckue).

4. B cnucke Function Name (MMsg ¢yHKUMU) BbIOEpUTE UMS BCTPOEHHOM (PYHK-
A, TTOJ KOTOPBIM OHa ¢urypupyeT B Mathcad: B Hamrem mpumepe — apKKO-
cuHyca (acos). B ciydyae 3arpynHeHus ¢ BbIOOPOM OPUEHTHUPYHTECH HA IOMI-
CKa3Ky, TOSIBILIONIYIOCS TIpH BBIOOpe (DYHKIIMM B HUKHEM TEKCTOBOM ITOJIE
auangoroporo okHa Insert Function (BctaButh yHKIIMIO).

Haxwmute xnonky OK — ¢yHKIUS N0ABUTCSA B JOKYMEHTE.

6. Bpeaure Hemocraioliue apryMeHTbl BBeileHHOH (yHKUMKM (B HaLIeM ciydyae
3TO YWCIO 0) B Mecmosanoaxumene, 0603HAUaEMOM YEepHBIM IPSMOYTOTLHU-

KOoM) (HMXKHee BbIpaxKeHue Ha puc. 1.5).
PesyapraTom Oyner BBedeHUE BhIPAXEHMS M3 JucTuHra 1.1, mis moaydyeHus 3Ha-
YeHHUsI KOTOPOTO OCTaNOCh JIMIIL BBECTH 3HAK (YMCIEHHOTO UJIU CUMBOJBHOTO)
BbIBOAA (00a mpuMepa mpuBeneHbl Ha puc. 1.5).

" " Mathcad - [Untitled:1]
@ Fil= Edit Yiew Insert Format Tools  Swmbolics  Window  Help

-2z &Y ) RE =& 100% -
| =l =l =]

acos {0y =1.571

1L
acos () —» —
2 5]
sin cos tan In log nl 0 [x [T
et () m 7oA
acos(j) 9 /v 45 B ox + 1
2 3+ = .0 - =

Puc. 1.5. lNaHens nHctpymeHtos Math (Marematuka)
CITYXWT A5 BbI30Ba Ha 9KPaH OCTasbHbIX HABOPHLIX NaHesnen
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NMPUMEYAHUE

BONbLIMHCTBO YMCNEHHbIX METOAOB, 3anporpammupoBaHHbix B Mathcad, peanuso-
BaHO B BUAE BCTPOEHHbIX pyHKUMiA. [TponucTanTe Ha [OCyre CNnCKN B ANanoroBoMm
okHe Insert Function (BctaButb yHKuuio), 4tTobbl NpeactaBnatb cebe, Kakue cne-
umanbHble YHKUAW N YMCIIEHHbIE METOAbl MOXHO WCMONb30BaTh B pacyetax (Mx
noapo6HbI NepeyveHb NPUBEAEH B MPUIOKEHUU 3).

He Bcsikniit cuMBOJI MOXHO BBeCTH ¢ KJaBMaTypbl. Hampumep, HEoUeBHAHO, Kak
BCTaBUTb B JIOKYMEHT 3HaK MHTerpasa win auddepeHunponanus. Jns storo B
Mathcad wumerotTcsl crelnuaibHble MaHEAW WHCTPYMEHTOB, OUYEHb TOXOXHE Ha
cpenctBa opMmyibHoro penakropa Microsoft Word. Kak mMbr yxe roopuamn pa-
Hee, OHA U3 HUX — TaHelb nHcTpyMeHToB Math (Maremarnka), mokazaHHasi Ha
puc. 1.1. OHa coaepXUT WHCTPYMEHTHI JUT BCTABKU B MOKYMEHTH THITMYHO MaTe-
MaTUYecKUX OOBeKTOB (OrMepaTropoB, TpachUKOB, DAEMEHTOB TIpOrpaMM W T. TI.).
OTa naHej b MoKa3zaHa 0ojiee KpyIHBIM TUTaHOM Ha puc. 1.5 yke Ha (oHe penakTu-
PYeMOTO TOKYMEHTA.

IlaHenb comepxKUT AeBATh KHOMOK, HaxaThe KAXKIOM M3 KOTOPbIX IPUBOIUT,
B CBOIO OU€pEe/lb, K IOSBIEHUIO HAa 3KpaHe ellle OJHOM IaHeJu MHCTPYMEHTOB.
C [OMOUIbIO ITUX JAEBITU JOMNOJHUTENbHbBIX [aHENeid MOXHO BCTaBJSATH B IOKY-
meHTbl Mathcad pa3zHooOpasHbie 06bekThl. Ha puc. 1.5, Kak jerko yBuaeTh, Ha Ia-
nenu Math (Maremaruka) B HAXXATOM COCTOSIHMM HAXOAMTCH TOJBKO OAHA KHOIIKA
(;1eBag, HA KOTOPYIO HaBeAeH yKaszaresb Mblliu). [looToMy Ha dKpaHe MPUCYTCTBYET
TOJIbKO ofHa MaTemaruueckas naHeib — Calculator (Kanbkynsitop). Jlerko mora-
JaThCsl, KaKue OObEKThI BCTABISIOTCA IPU HAXATHUH KHOIOK Ha 3TOM MaHEeIU.

NMPUMEYAHUE

MoapobHee O HasHa4YeHUM 3TUX KU APYrux HabOpPHbIX NMaHener WHCTPYMEHTOB pac-
ckasaHo Hmxke (cm. pa3sd. 1.3 u 1.4).

bonbmHCTBO MaTeMaTHYeCKHUX BBIPAKEHMN MOXHO BBECTU UCKIHOUUTENBHO C
nomoinbio naHean Calculator (KagbkyisiTop), He moab3ysch KiaBuaTypoi. Ha-
TpuMep, JUIST pacueTa BBIpaXeHHS sin (1/2) HYXKHO CHauyajga HaXaTbh KHOMKY sin
(camyIo TIepBYIO CBEpXY), 3aTeM HaGpaTh BEIpAKeHWE 1/2 B TIOSBUBIIEMCST MECTO-
3aMOTHUTENIE BHYTPH CKOOOK. IS 3TOTO HAXXMHTE TIOCTeIoBaTelbHO KHONKY 1, /
u 2 Ha naHean Calculator (KanbkynsiTop) u 3aTeM, Ha Hell e, KHOTIKY =, YTOOBI
TOJTYYUTH OTBET.

Kak BuauTe, BCTaBIdITH B JOKYMEHTbl MATEMATUYECKHE CUMBOJBI MOXHO IIO-
Pa3HOMYy, KaKk MU BO MHOIMX ApPYrux npuioxeHusx Windows. B 3aBucumoctu or
ombiTa padorel ¢ Mathcad u mpuBblueK pPadOThl HA KOMIIBIOTEPE I10JIB30BATEND
MOXKET BbIOpaTh 11000 13 HUX.
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COBET

Ecnn Bbl TONBKO HaunHaeTe ocBavBaTb pepakTop Mathcad, HacToATenbHO peko-
MEHAYI0, A€ 3TO TONbKO BO3MOXHO, BBOAUTL POPMYIbl, MONb3ySCb HAOOPHBIMN Na-
HENAMU MHCTPYMEHTOB WM OMUCaHHOW MpOoLEeAypoOn BCTaBKuM (DYHKUWA C MOMOLLbIO
Aunanorosoro okHa Insert Function (BctaBuTb dyHKUMI0). OTO NO3BONUT n3bexaTb
MHOIMX BO3MOXHbIX OLLUMBOK.

1.2.3. NepemMeHHble 1 onepaTop NnpucBanBaHUA

OnucaHHble MOKa IeHCTBUA TeMOHCTPUPYIOT MCcHojb3oBaHue Mathcad B kauyect-
Be OOBIYHOIO KANbKYJIATOpPA ¢ pacliMpeHHBIM HabopoM ¢dyHKuuit. Jas marema-
TUKA € MHTEPeC MPEeacTaBIdeT, KaK MUHUMYM, BO3MOXHOCTb 3aJaHKs IepeMeH-
HbIX KU omepauui c¢ ¢GYHKIUMIMU MOAb30BaTedsa. Aiad Toro 4rodbl IPUCBOMUTH
HEKOTOpOil IepeMeHHON (HampuMep, MepeMeHHON x) OlpeAeieHHOe 3HAYEeHue,
HEoOXOAUMMO BBECTH BbIpaKeHME THUMA x:=1. DTOT IpPUMEpP MNpPUBeleH B MEepPBOM
CTpoOKe JTMCTUHIA 1.3, a B ero BTOPOI CTPOKE OCYILECTBIAETCS BBIYUCICHME 3HA-
YeHUs IepeMeHHON x IIpU IIOMOIIM OIlepaTopa YUCIAEHHOro BbiBojJa (3Haka pa-
BEHCTBA).

Kaxk BoBI BUIUTE, NMpUCBAaUBAHHC o003HaYaeTCA He 3HAKOM paBE€HCTBA, 4 CIICOU-
AJIbHBIM CHUMBOJIOM, YTOOBI TTOOAYECPKHYTL €ro OTINYHE OT OIECPAINN YHUCJICHHOTO
BbIBOIA. OnepaTop TIpUCBANBAHUS BBOAWUTCS HAXATHUEM KIIAaBUIIW-ABOCTOUYUSA <>

"__mn

6o npu nomoinu naHean Calculator (Kambkynsrtop). CuMBoM paBeHcTBa "=
TOBOPUT O BBEIYMCJICHWW 3HAYCHMS CJIEBA HANpaBO, a CUMBOJI ":=" — O TPUCBau-
BaHWW 3HAYCHUS CIIpaBa HAJICBO.

MPUMEYAHUE 1

Tem He MeHee NoNb30BaTESO MO3BOJIEHO M3MEHUTb BHELLHIO (hOpMy onepaTtopa
Ha 6onee NpUBLIYHLIV AN MaTeMaTuka CUMBOJS 0BbIYHOrO paBeHCTBa (Y4TO KaTero-
pUYECKN HE peKOMeHAyeTCsi AenaTb, MOCKONbKY CUIIbHO YXyAllaeT BOCMpUATUE
Mathcad-nporpammsl). [ns storo (puc. 1.6) crnepyeT Bbi3aBaTb HaxaTuem MpaBou
KHOMKWN MbIWK 13 obracTy ornepartopa NpucBanBaHWs KOHTEKCTHOE MEHIO 1 BbiGpaTb
B Hem nyHKT Equal (PaBHo). Kctatn, nogobHbiM 06pa3om MOXHO BbiGupaTts Hanvca-
H/e M HEeKOTOpPbIX APYrMX onepaTopoBs, AOMNycKawolwmx o6o3HavyeHne pasHbIMU CUM-
BOMamu (Hanpumep, onepaTopa yMHOXEHWS).

NMPUMEYAHUE 2

Ecnu nonbiTaTbCsl BBECTU 3HAK YMCINIEHHOMO BbIBOAA (OOBIMHOrO paBeHCTBA) ANS ne-
pPEMEHHOW, BrnepBble BCTPEYalLWENCa B OOKYMEHTE, OH OyaeT aBTOMaTU4ecku 3a-
MEHEH CMMBONIOM NPUCBaNBaHNS.
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