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Bonpoc 1.
OCHOBHbIe XapaKTepPUCTUKN CUCTEeMbI

MathCAD



MathCad — 3To momyngpHas cHCTeMa KOMIIBIOTEPHON MaTeMaTHKH, TpeJHa3HaueHHasd A
ABTOMATH3AIHH PEIleHHd MacCOBBIX MaTeMATHUSCKHX 34134 B CAMBIX PAa3IHUYHBIX 001aCTAX HAVKH.
TeXHHKH H o0pa3zoBaHnd. Ha3paHHe cHCTeMbl MPOHCXOOHT 0T JBYX ciIoB — MATHematica
(matemaruka) # CAD (Computer Aided Design — CHCTeMBI aBTOMATHYECKOTO IPOEKTHPOBAHHA,
i CATIP). Tak 4to BionHe mpaBoMepHo cuntaTk Mathcad matemarnuecknvu CATIP.

Cucrema MathCAD TpagullHOHHO 3aHHMaeT oco0oe MeCTo CpeH MHOKeCTBa
MaTeMaTHUeCKHX CHCTEM H II0 IIPaBY Ha3bIBAeTCA CaMOH YHHBEPCATBHOH H MAacCOBOH CHCTEMOI.
OHa M03BO/IAET BBINOJHATE KAaK YHCIIEHHBIE, TaK H AHATHTHYECKHE (CHMBOJIBHBIE) BBIUHCIIEHHA.
HMeeT IpeKpacHele cpeacTBa rpauki. IIpeaycMoTpeHa i BO3MOKHOCTE 00BeIHHEHNA ¢ IPYTHMH
MaTeMaTHYeCKUMH H rpaduuecKHMH cHcTeMaMH. OTCHJa H Ha3BaHHe TaKHX CHCTEM —
HHTETPHPOBAHHEIE CHCTEMEBL IJTa CHCTeMa 00eCleUnBaeT MOITHHHYI0 HHTETPALIHIO C IIeIBIM PAI0M
IPYTHX MaTeMaTHuecKuxX, TpauuyecknX W OQHCHBIX cHcTeM. 7S 3TOr0 B Hee BKIIOUEH
CTIelIaIbHBIN cHCTeMHBI nHTerparop MathConnex.

Onna u3 ciueHBIX cTopoH MathCAD - 3To mpeacTaBieHHe U BBOJ MaTeMaTHUECKIX CHMBOIIOB
H BEIPaKeHHIl B IPHBEIUHOMN 11 Hac gopMme. Tak uHTerpan B JokyMenTe MathCAD BEIITIAINT Kak
HHTETPAT U He JOTKEH OMHCHIBATECA HEKOTOPEIM KIFOUEBEIM CIIOBOM.



(O CHOBHEIE BO3MOKHOCTH cHcTeMBI MathCAD.

BEIMOTHEHHE MMPOCTHIX BEIYHCIEHHIT (OOIBIION KATbKYIATOP):

BrInoIHeHHEe CTOXKHEBIX BEIUHCIEHHI, 3aMEeHAIOMNX KOMIIBIOTEPHEIE IIPOrPaMMEI (PelIeHHe
anredpaH4yecKHX YpaBHEHHI H CHCTeM. TH((pepeHIIHATEHEX VPABHEHHIT):

Co31aHie NPOorpaMMHEIX MOIVIEH ¢ UCIOIb30BaHHeM TAKIX VIPABIAKOIIHX CTPYKTYP, Kak
BETB/IEHHE, [IUKIEL, IOAMPOrPaMMBl H T.10..

OnpeneneHne 3HaUeHHd BBIPAKEHHI, 3aJaHHBIX B CHMBOJIBHOM BHIE (IIPOH3BOJHBIE,
HHTErpansl v JIp.):

ITocTpoeHne rpapHKOB Pa3THYHAIX THIIOB B PA3HBIX CHCTEMAX KOOPIHHAT:

Co3maHiie KayecTBeHHO O()OPMIEHHBIX TOKYMEHTOB (BO3MOAKHOCTH BBOJA KOMMEHTApHEB,
BCTABKH PHCYHKOB):

OOMeH JaHHBIMH C Ipyrumu mpunoxeHaMu (Excel, MATLAB u 1p.) WiIH HCIIONB30BaHIE
TOKYMEHTOB, ITOTYUEHHEIX Uepe3 HHTepPHET.



MathCad — yHHKaIpHBEII MaTeMaTHUeCKHH IakeT 114 padoTel  C
VPAaBHEHHAMH, YHCIAMH. TEKCTOM. H TpadukaMH. OcOoO€HHOCTAMH paloTHl B
MathCad aBnaetcs:

1. MaremaTHueckie BRIPAKEHHA 3alHCBIBAKOTCA B OOMICIIPHHATOM
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2. PexHM (CKHBOH MAaTeMaTHKH». MPONECCH CO3JaHHA H BEHINIOIHEHHA
OpOrpaMMEl  MPOHCXOIAT  OJHOBpeMeHHOo. IIpH BBOOe  MaTeMaTHUECKHX
BEIPAKEHHIL, TpaQUKOB OJHOBPEMEHHO IIONY4aeM UHCIEHHOE pelleHHE M
IIOCTPOSHHEIH rpadHK.
3. CpencTea CHMBOJIBHOH MATEMATHKH II03BOTAIOT IONYUATE B AHATHTHUECKOM
BHIEC HHTErpPaiasl, MIPOH3BOIHEIE, AHATHTHYECKHE PEIICHHA YpPaBHEHHIIL.
npeodpa3oBaHHH H T.1.
4. MathCad — nmonHomeHHoe Windows — mpunoxkeHne: OLE — TeXHOIOTHA.
cpexncTra Internet B ocHOBHOI oGonouke Mathcad. cpencTpa aHmMAaLIHH.



Bonpoc 2
OcHOBHbIe 3n1eMeHTbl UHTepdeunca.



OCHOBHOE OKHO IPHTOKEHHI HMeeT Ty K€ CTPVKTYPY. UTO0 H OOIBIIHHCTBO
npunokeHnii Windows. CBEpXy BHH3 paclolararTCa 3aroJl0OBOK OKHA. CTPOKa
MEHIO, TIAHENIH HHCTPYMEHTOB (CTaHIapTHAad H (pOPMATHPOBAHHA) H PalOUHil JHCT,
HTH padoyad o0IacTh. J0KyMeHTa. HOBBIH TOKYMEHT CO3JaeTCd aBTOMATHUECKH MPH
3amycke MathCAD. @aiinel noxyMeHTOB B MathCAD uMeroT pacmupesue .mcd.

BONBIIMHCTBO KOMAHI MOKHO BBIIOMHHTE KaK C IIOMOIIBI0 MEHIO (BEPXHETO HIH
KOHTEKCTHOI'0), TAK H MaHeNleil HHCTPYMEHTOB HIIH KIABHATYPEL
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Kpome oOBMMHBIX 114 Windows- MpHIOKeHHI MmaHenedl CTaHmapTHad o
@opMaTHpoBaHHA. padounil 3kpaH Mathcad comepKHT MaTeMaTHYECKVIO MTAHENb
(mamutpy). C MOMONIBID KHOIOK MAaTeMaTHUYECKOH MaHeIH MOKHO BRIBOIHTEL HA
3KpaH OTAENBHBEIE MAaTeMATHUYECKHE TAHETBKH, KOTOPEIE BKIHOYAKT JOIBIIHHCTBO
MaTeMaTHYEeCKHX OIePaIlHi.
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JIOKYMEHT COCTOHT H3 TpeX BHIOB o0OmacTeii: (POPMYIBHBIX. TEKCTOBBIX H
rpadpuuecknxX. PacmonokeHHe HETEKCTOBBIX OIOKOB B JOKYMEHTE  HMEET
IPHHITHITHATEHOE 3HAUCHHE. Odmactu IPOCMATPHBAKOTCA CHCTEMOIL.
HHTEPIPETHPYIOTCA H HCIIOTHATCA. [Ipocriomp woem cieea Hanpaso i ceepxy elis.

H1a eeoda mexcnogoco KoMMeHmApls HYAKHO BRIIIOIHATE KoMaHIy Text Region
(TekcToBas 001acTh) M3 IIVHKTA MeHIO Insert WIM HakaTh KIABHIIY C IBOIHOI
KAaBBIUKOM (). HIH HAXKAaTh Ha KHOIKY TEKCTA HA [MaHEIH HHCTPYMEHTOB. TeKCToBad
00NacTh CITVAHT A pa3MeleHNuA TEKCTa MeA Ty (popMyIaMH H Tpa(HKaMH.

[Ipu 3TOM B MECTE BBOjIa MOABIAECTCA KypCcOp B BHIE BEPTHKATBHOIO MITPHXA, HA
MECTO KOTOPOTO BBOJATCA CHMBOIEI TeKCTa. BHYTPH TEKCTa KYpCOp MepeMenaeTcs
KIaBHITAMH TIepeMeNieHnsa Kypcopa. [lepexol Ha HOBYK CTPOKY IPOH3BOIHTCA
HaKaTHeM Ha KilaBumry Enter. JI19 oKOHUaHHA BBOJA HY/KHO HIETKHYTH MEBIIIBED BHE
TEKCTOBOH 00MaCcTH.

s eeoda ghopry1er HY’)KHO YCTAHOBHTE VKA3aTelh MBIIIH B CBOGOTHOM MECTE

OKHA PEIAKTHPOBAHHA H IIEIKHYTH JI€BOH KHONKON MBIIIH. [[0ABHTCSA BH3HP B BHIE
KPacHOTo KpecTHKa. OH yKa3bIBacT MECTO, C KOTOPOT0 HAYHHASTCA Ha0op (POPMYIIBL



Bonpoc 3

Mpumepbl NPOCTbIX BbIYNC/IEHUN B
cucteme MathCAD



Hcmonp30BaHHE MATEMATHUSCKHX IIAHENEH II03BOIACT IIPOCTO li)D]JD-ﬂI]}DBﬂTB H
BBEITTHCTATE CAMEIC pﬂ?HDDﬁ]JE].’SHLIE MATCMATHUCCKHC BRIPAACHHA:

N,'sm(E) +4
=0.033
(In(e’) + 3)*
Mathcad mo3BomgeTr padoTaThk C MaTpHIIAMH., BEIDOIHAET ONEpalHH C
KOMIINICKCHBEIMH YHCTIAaMH H BCc MAaTcMaTHUECKHE Dl'IEp'EI]_IHII ]{DTD}}BIE

HCOOXOMHMEI B HHKCHEPHBIX pacueTaX. HmKe TNpPHBEICHO HECKOIBKO
XapaKTEPHBIX MIPHMEPOB:

3 1] [0.438 0.063
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ITHorma HeoOXOAMMO BHAETH TOYHBIE OTBETHL, BBIPAKEHHBIE B  BHIE
OOBIKHOBEHHEIX Ip0o0el H pagHKaTIOB BMECTO ISCATHUHBIX uHceld. B IlaHemn
OTHONIEHHII H JTOTHKH HMeeTCd  "CHMBOIHYECKHH 3HAK paBeHCTBA" — 11

[IOJIVICHHA TOUHEIX OTBCTOB. HHH])IIME[I
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J11 mocTpoeHHA rpad)HKa HCIOIB3YETCA KOMAHIa MEHIO
BcetaBka— I paduku. JI14 co31aHHA 1eKapTOBOTO rpadHKa:

1. VCTaHOBHTE BH3HD B IIYCTOM MeCTe padouero J0KyMeHTa:

2. BriGpate komaHIy BceraBka — I'paduk — X-VY rpadHk, WIH HaKaTh

KOMOMHAIHK Kr1aBHImm Shift + (@. HWIH EIKHYTE KHOIKY @ IAHEIH
['paduru. ITogBHTCH MIa0I0H 1eKAPTOBOTO IpafHKa:

-

3. Beemure B cCpegHell MeTKe OO OCBH0 X MEPBYVI0O HE3aBHCHMYIO
[IEPEMEHHVI0, Uepes3 3alATyIO — BTOPVIO U Tak 10 10. ganpuMmep: x1, x2. ...;

4. Bpemute B CcpeaHEH METKE ClI€BAa OT BEPTHKAIBHOH OCH Y IEPBVIO
HE3aBHCHMVIO II€pEeMEHHVIO. Uepe3 3alATyI0 — BTOPYK H T. I.. HalIpHMEp:
y1(x1). y2(%2). ..., IIH COOTBETCTBVIONIHE BEIPAKEHHUA:

5. IllemxkHHTE 3a mpeaeaaMH 00.1acTH rpadHKa. YTOOR HAa9aTh €ro
MOCTPOCHHE.



MOKHO TIOCTPOHTE HECKOIBKO 3aBHCHMOCTEH Ha OJHOM rpaduke. 4
3TOr0 HY/KHO BBECTH COOTBETCTBVIOIIHE (PYHKIIMH Y BEPTHKAIBHOH OCH (OCH
opauHat). YToOBl pa3delIuTh ONMHCAHHA (PYHKIIHIA. BBOIHTH HX HY/KHO Uepe3
3aMATVIO.

[Tpumep. @parMmeHT padouero gokymeHTa MathCAD.

3agaguM  hyHKUMIe nonb3oeaTena f

fix) == x+ sin(x)

fi =)

X S X)




