A. M. NoAoBKOD

PINS1OUD
BERIOShULIDINSILDIA




A. M. NonoBko

*
v
- A
A
' E
v
I
B’

ANA CTYAEHTA

CankT-lNetepbypr
«BXB-lMeTepbypr»
2005



YIK 681.3.06(075.8)
BBK 32.973.26-018.2a73
1152

Ioaorko A. M.
1152 Derive ms crynenra. — CI16.: BXB-Iletepoypr, 2005. —
352 ¢

ISBN 5-94157-594-7

CoznepXuTcst KpaTKoe OMKMCaHWe METONOB PEllEeHMSI MaTeMaThye-
CKHMX 3aJay M MOAPOOHbIC TEXHOJOTHMM MX Pealu3alMdUd C TOMOLLBIO
CHCTeMbl KOMIIbIOTepHOI anredopnl Derive Ha mpumepe Bepcuu 5.
OnucaHbl 3JeMEHTbI IIPOrPaMMMPOBaHUsI Ha si3bike cuctembl. [1puBe-
JeHbl TIPUMEPBI MPOrpaMM BbIYUCICHUST (DYHKLUM, PEelleHusl ypaBHe-
HUI1, BbluucieHus uHTerpaios. IlpeacTaBiaeHbl 3a1a4u MOBLILLIEHHON
CJIOXKHOCTHU C YYETOM MHTEJJIEKTYyalbHbIX BO3MOXHOCTEH CUCTEMbI.

g cmydenmos, acnupanmos, npenodagamenell MeXHUYECKUX 8)308
U CHeyuaNCcmos, NPUMEHSHWUX MAMEeMAMUYECKUe SblMUCACHUS
8 NpogeccuoHabHOll desmeabHOCmu

VIK 681.3.06(075.8)
BBK 32.973.26-018.2973

I'pynna noaroToBKH M3AAHUA:

I'maBHBII penakTop Examepuna Kondykosa
3aM. mIaBHOTO peaakTopa Jroomuna Epemeesckas
3aB. pemakuueit Ipueopuii Jlobun
PenaxTop Baadumup Kpacunsnuroe
KowmmbloTepHast BepcTka Hamanvu Kapasaesoii
Koppexkrtop Sunauda Jmumpuesa
JuzaitH 0610XKHI Heops LbipyavHukosa
3aB. NMPOU3BOJACTBOM Hukonaii Teepckux

JnueHauna N Ne 02429 ot 24.07.00. MNognucaHo B neyatb 03.02.05.
®Dopmar 60x90"/15. Meuatb odpceTHas. Yen. ney. n. 22.
Tupax 3000 3k3. 3akas No
"BXB-lMeTepbypr", 190005, CaHkT-lNeTepbypr, Uamaiinosckuii np., 29.

CaHutapHo-3NnAEeMUONOrMYECcKoe 3aKJlloueHne Ha NPoAyKLUIo
Ne 77.99.02.953.[1.006421.11.04 ot 11.11.2004 r. BbigaHo MepepasbHoli cryx6oii
no Hagaopy B cdepe 3aluThl Npas notpebuteneii u 6narononyyus yenoseka.
OTnevataHo C roTOBbIX AUANO3UTUBOB
B 'Y "Tunorpacums "Hayka"
199034, CaHkTt-lNeTepbypr, 9 nuHus, 12

ISBN 5-94157-594-7 © Tonoeko A. M., 2005
© Odopmrenue, nsgateaserso "BXB-IletepOypr”, 2005



OrnasneHue

BBeaenue 9
OCOOEHHOCTH KHHTH ...c..ueeeneteneieeeeneeeniaesueesuresaeasateseesneesnsesseaessaens 11
JITTS KOTO DT KHHTA ..ceeiivieeeiiieeeeeiveeeeeineeeseveeesaneseeesaeneeesaneneeeas 12

I'naBa 1. OcHoBBI pa6oTsI ¢ cucTeMoii Derive 5........ueceeeenneenees 13

1.1. Derive 5 xak yHuBepcallbHasi cCiCTeMa CUMBOJIBHON

MATEMATHKH ......c.cvteumeenmrenerneeeeeeseee e ese et et e e aseeeeeeeeenaeeseeens 13

1.2. TTTaBHOE OKHO CHCTEMBI .......oeemieumianrinerieeeeeeseee e eneeneeneeeneas 16
1.3. TTTaBHOE MEHIO CHCTEMBI .......ccueeumremeinerieeeeeeseee e eneeneeneeeneas 22
1.3.1. TIYHKT MEHIO File......cooveiiiiiiiniiiiieiieeie et 22
1.3.2. TIYHKT MEHIO Bl .....coveiieiiiiiiieniiiiie et 28
1.3.3. TLyHKT MEHIO IMSETL....ueeirureiaiiiaiiienieeeniieeneteceee e 29
1.3.4. TIyHKT MEHIO AULAOF .....cooneiiiiiiiiinine et 30
1.3.5. TIyHKT MEHIO Simplify ...coocveiieiiiiiiiiiiiiie et 32
1.3.6. TIyHKT MEHIO SOIVE ...cccueiiiiiiiiiiiiiiiie et 35
1.3.7. IIyHKT MEHIO CalCUIUS .......ooveeeiiriiiiiiiiiieieeeieeen 36
1.3.8. ITyHKT MEHIO Declare ............coocemvcemnciinciinieiiaiiaaeenn 36
1.3.9. TIIyHKT MEHIO OPIONS .....eeeeveeeeenieianiieeiieesieeeseee e 39
1.3.10. I[TyHKT MEHIO WildOW .........cccuveiuieiiiiiiiiienieee e, 40
1.3.11. ITyHKT MEHIO HelD .....covueieiiiiieieieiee s 40

1.4. OcHOBBI paOOTBI € Derive S......coccoviiiiiiiiiiiiieeeeeeeee 42
1.4.1. ApU(DMETHUECKHUE OTICPATOPDI ......eeuueenueeneereeeeeereeeneeenne 42
1.4.2. ATIQPABUT CHCTEMBI. ......ceruveeurieuieeiieieeneeseeeseeeseeesaeesaeeeane 43
1.4.3. BBOJ BBIPAIKEHHH ......veeeneviaiiienieieririeeieeeeeeeeeesiee e 43
1.4.4. BBIYUCITEHUE PYHKIIA] «....evuveenveenrieiieieeneeseeeieeeaae e 45

1.4.5. Co3nanve GyHKIMU TMOTB30BATEII «.couverueeereeereeerieeninenns 50



4 OrnaeneHune

I'naBa 2. Busyanu3zanusi BbIuucJIeHHi 53
2.1. JIBYMEPHAS TPAPHKA ...eeeveenreanteenieeieenteeeeeeeeieeenbesbeesieesaeenneas 53
2.2. TpexXMepHAst TPAPHKA. .......cccueeueeiueeneiiteeeeeeeesieeie e e e e 63
T'naBa 3. Boruncienne MaTeMATHYECKHX PYHKIHHA «...everereeereneee 65
3.1. DINEeMEHTAPHBIC PYHKIIHM ......ccueeueeueenieneeeeeenieesieeieenseenneenaees 65
3.1.1. TpUrOHOMETPUUECKUE DYHKIIHH «.....eermeeeneeeeeerenerueenanenns 65
3.1.2. OGpaTHbIe TPUTOHOMETPUUECKUE PYHKILIHUH ................... 66
3.1.3. I'unepOomuIecKIe PYHKITUAM ....cevveerueerurenieeieaieeneenens 67
3.1.4. OGpaTHble TUNIEPOOTUUECKIE DYHKIIHM . ...c.veeveeeeeenenss 69
3.1.5. JlorapupMuaecKas GYHKIIAT . ....cco.eerueerrerreereenieaneeneens 70
3.1.6. OKCTTIOHEHIUATBHAS (PYHKITHS «.cc.uvevneereeeeeenieeniienieeninenas 70
3.1.7. ®yHKUMA U3BIEUCHUS KOPHS KBaJApaTHOro U3 yucia x.. 71
3.2. CIeMATIBHBIC (DYHKIIHH . .......cecveeveeueenteaeeeeeeseeeseesneenneenneesnees 71
3.2.1. MaTeMaTHUYECKHE (DYHKIIHM. ... .cerveerueerurennreareaieaneenaenns 72
3.3. Boruncnenue GpyHKUMH MPU OrpaHUYUBAIOIINX YCITOBHSIX ....... 92
3.4. CHCTEMBI CUHCITEHH ....c.vveure e e e 95
3.4.1. IlpeacraBieHue yncesl B CUCTEMAaX CUUCICHU . .............. 96
3.4.2. IlepeBon uncen u3 oqHOH CC B IPYTYIO «ccvveeuveernneranne. 98
3.4.3. ApudmeTruteckrie ornepanyy B pa3IMuHbIX CHUCTEMaX
CUMCIIEHMS...c.eceveeiee et et et et se e seee e s s e 100
3.4.4. PeuieHue 3a1ay B pa3MUHbIX CUCTEMax cUUCAeHUs.... 101
3.5. DUHAHCOBBIE (DYHKIIHH ....covveureeureenreeseenieanaeesteseeesieesneesnreeane 104

I'naBa 4. CnenuajbHble BHIYHCICHHS H Npeodpa3oBanus

MaTeMAaTHYeCKHX (PYHKIHH 109

4.1. TaOyaUPOBAHUE DYHKLIMM.....ccuverereeereerreneeneeesresnesenessnessseenns 110

4.2. PaznoxxeHne GyHKUMU B CTENEHHOM DAL -veuveerrernneeneenernneenes 116

4.2.1. TexHonorus pazinoxenus ¢pyHkuuu B psa Tebopa.... 116

4.2.2. llorpeirHoCTH CTeNMEHHBIX psanoB Teiopa.................. 121
4.2.3. KoMnblOTepHbIE TEXHOIOTMH OLIEHKH MOrpeLHocTei

J03: 91 (o) S SR TR 122

VA T 23 81517 (61) (533 1% (R 1 171 (511 (0 : S0 125

4.4, BBIYUCIICHUE CYMMBI PSIIA....ueeeereennreerneeessreesseesnneesssessnneesens 127

4.5. BbIYUCIICHUE TTPOUBBEIACHUS PALIA ..eeeruvrreereeaneeeeneeesreeessreenens 130

4.6. BEIYMCIICHUE TTPOUBBOMHBIX ..eecvvveeureerneeerereeseeesnneessnessseeeens 130



OrnasneHune 5
TI'naBa 5. Anre6pa MaTpu H BeKTOPOB 133
5.1. IlpencraBneHue BeKTOopoB U Matpul Ha 3kpane [1K............... 133
5.1.1. HaGop BekTOpa (MAaTPHIIbI) C KIABUATYPHI ....c..cerneenneen. 133
5.1.2. Mcnionb30BaHue MyHKTA rIaBHOTO MeHto Author ......... 134
5.2. ONEPALIUU C BEKTOPAMU ....uvererereennrrenaneeerrerasiresaeeeaeeesameeessneas 136
5.3. BUapl U XapaKTEPUCTUKU MATPHULL .....uuveerureraereanneeennererireesneeas 138
5.3.1. XapaKTEPUCTUKHU MATPHLL .....eeeruvererureaaerenineeernereneneenene 141
I'naBa 6. Pemenne anredbpanyecknx U TPaHCHEHIEHTHBIX
YpaBHeHHUii 145
6.1. Pelnennie ypaBHEeHHMI ¢ OTHUM HEU3BECTHBIM .......ceuveeuveennennnes 145
6.2. Pelnenvie ypaBHeHMI B @aHATTUTUYECKOM BHAC.......eeuveeuveeneannes 149
6.3. UucneHHble METO/Ibl PeLLeHUs allre0pandecKux
Y TPAHCUEHCHTHBIX YPABHEHUM .....evveeveeeereeeieeeeeeeereeeneneenens 161
6.3.1. Meron nuxoTOMUM (MIOJOBUHHOTO JETCHUS)............... 166
6.3.2. METOM XOPI...uveeeurrrerereeereeeeseeesreeessseessseasseesssnsessseesnees 166
6.3.3. METO KACATEIIBHBIX......ecueeurereeneerenreeneinneeneneeseeeeenens 168
6.3.4. KomOuHupoBaHHbI! MeTOA (METO XOPJ
P KACATEITBHBIX) ..vveeuvreerereeeneeeanneeesneesssseessesesseesssseeessnees 170
6.3.5. METOM UTCPALUH .......veveeveereeeneeerireeeeeeseeseessnneeeens 172
6.4. KommbroTepHble TEXHOIOTMH PELLEeHUS] YPABHEHUH ............... 174
6.4.1. OnpenencHue 00JaCTH U3OJISALIUNA KOPHS ....vveeeverveennen. 175
6.4.2. OnpeesIeHUE TPOUBBOIHBIX ....vveerureerereerrereenneeessneeesens 176
6.4.3. O0ecneueHne CXOAUMOCTH UTCPALMM .....vveeeveeereenreannen. 177
6.4.4. OnpeesieHue YUCIA UTEPALMH .....evvvvevereereeneeerneeeee 179
TI'naBa 7. Pemenne cucrem ajredpanyecKux ypaBHeHHI......... 189
7.1. Pemnenuie cuctem JTUHEHHBIX anrebpanveckux ypaBHeHUH .... 190
7.1.1. BeiOop HaYaNbHBIX MPHOTIKEHMM «...c..veeneeeeeeeneeaneen. 193
7.1.2. YcnoBus cXOAUMOCTH UTEPALIMOHHOTO NpoLecca........ 194
7.1.3. IIpu3HaK OKOHYAHUS BBIUUCTCHUH ..c..evevenereaneeenneeannne. 196
7.1.4. AATOPUTMBI METOMIA UTEPALMM .....nuveenreraereaneeennerenenes 196
7.2. PerieHne cucTeM JIMHEHHBIX YPABHEHH C MOMOLLBIO
CHUCTEMBI DETIVE 5...couiiiiiiiiiiiiiiiiiete e 198

7.2.1. TpagULIMOHHBIE METObI PELLEHUSI CUCTEMbI YPaBHEHUA. ... 198



6 OrnaeneHune

7.2.2. MaTpuuHbIii METOJ PELLIEHUs CUCTEM JIMHEHHbIX

aNreOPandECKIX YPABHEHHH ......ccccverveereeerieerieeninennenns 208
7.3. ATepaliioHHbIE METOAbI PELLICHUSI CUCTEM YPABHEHMUIA........... 213
7.4. PerieHne cUCTEM HEJTUHEHHBIX YPABHEHHH ....cccvveeneeennnernnnne. 215
7.4.1. Meton HetoToHa-Pa)COHA ......oouviiiiiiiiecccceee 215
7.4.2. METOM UTEPALMI .....vveeenereaieenieieniieeeiee et eeee e 217
TI'naBa 8. Pemenne nupdepeHIHANBLHBIX YPABHEHHIA. .....coeeee... 229
8. 1. ITOCTAHOBKA BAZAUM ... .ceeeeeeeeeenee e e et eeeteeeeeeeeeeeeeeeeeeeennas 229
8.2. [IpubmmxeHHbIe aHATTUTUYECKHE METObI PELICHHS
TG HEePEHIUATBHBIX YPABHEHUH ......couvieiieiieiienieeeeeeee e 231
8.2.1. Meron nocnenoBarenbHOro AUQGepeHIUPOBaAHUS ..... 231
8.2.2. Meton HeomnpeaeneHHbIX KO3(PPHUIHMEHTOB.................. 232
8.2.3. Meton nocieioBaTebHbIX PUOITMIKEHUH ................... 234
8.3. AHanuTnueckue MeToAbl peleHus AuddepeHLnanTbHbIX
ypaBHEHHUH B cpefie Derive S.......ccocieiiiiiiiiinin e 234
8.3.1. ®yHkuMM pelueHusl ypaBHEHU IEPBOro NopsAaKa....... 235
8.3.2. ®yHKkuMM peleHusl ypaBHEHUH BTOPOro MOpsiKa....... 241
8.3.3. Pemenue nuddepeHnnanbHbIX ypaBHEHUH
B QAHATTUTHUECKOM BHUIE ... eeeveneeeeneeeeereneeeeeneereseneaaesenens 245
8.4. YUnucnennele MeTobl pelieHus nuddepeHnanbHbIX
YPABHEHUI ...eeeniiieiiieeieteniee et eseteseeesaiee e st esteesmeeesaneeeneneas 248
8.4.1. MeTOM DHIEPA....ceirueriiiieiiieeeie et 248
8.4.2. YcoBeplleHCTBOBAHHbIE METObI DHIIEPA.......ceruveeene... 250
8.4.3. MeTton PyHIe-KyTTa .......cooviiiiiiieniiiiiceee e 252
8.5. Uucnennele MeTobl pelieHus nudQepeHnanbHbIX
ypaBHEHHUH B cpefie Derive S........cocieiiiiiiiiinieiicnic e 254
8.5.1. OYHKUUSA EULER .....cooovveiiiieiienieeeeeeeeee e 254
8.5.2. ®YHKUUA TAY ODEI .....cccouvieeiiniiiiieieneeeeeeeee 256
8.5.3. OYHKUUA PICARD........oeooeiaeienieieeie e 257
8.5.4. DYHKIUSA RK ....ccueeiiiiiiiiieiiieeeie et 258
I'naBa 9. Beruncjienne HHTErpajioB 271
9.1. TexHo0rust BEIYMCICHUSI MHTETPAJIOB B cucteme Derive 5 ..... 272

9.2. AnropuT™Mbl YMCIEHHBIX METO/IOB BHIUMCIIEHUS UHTETPasios ... 274
9.2.1. ®OpMYIbI MPAMOYTOTBHUKOB ....cevveeieerieennrenaieeareeneennes 274



OrnaeneHune 7

9.2.2. ®OPMYIA TPAMELHM «...ceeeveeanireeneeerieeenireereeeseeesareeeee 275
9.2.3. ®opmyna napaboit (CUMIICOHA) ....ccvueerueerurerieeieeieannes 275
9.3. BoluuciieHue onpeaeeHHbIX UHTErpaioB
10 KBAJAPATYPHBIM (OPMYTIAM ..c.nvveieanreanieanieenieeneeseeeeesaeeenne 276
9.3.1. BrluucieHue UHTerpaia no MeToay
MAPA0OIT (CHMIICOHA) ..covveenvieriieniieniie st et eieeseeneeeseeans 282
9.4. BbIUUCIIEHUE KPATHBIX UHTETPATIOB ..c.uuveenreraireanreenaneeenneeanes 287
9.5. IIpuMepbl BEIUUCTEHUS UHTETPATIOB ...cuveenrereereanreenaneeennenanes 289
I'naBa 10. UaTepnoasinus — MeTOI MOJECTHPOBAHHS «verevreens 297
10.1. DTanbl KOMOBIOTEPHOU TEXHOJOTUUA UHTEPHOJISLHUH ............ 297
10.1.1. BiGop Buaa GyHKUMU HHTEPHOISLHNH ...ocveenenneeen 299
10.2. MHTEPTIONSLMS TOUHAS B Y3JIAX 1.euuveererreerereeeeeeenneeessreeessneenens 303
10.2.1. YHuBepcaibHbld METOI MHTEPHOJISIAN TOUHOU
13 ;). QS 304
10.2.2. ®yukums POLY INTERPOLATE...........ccuevveennen. 307
10.2.3. OyHKIUSA LAGRANGE .......ccvvveeeeeieeeeeeeee e 308
10.2.4. CimalH-MHTEPIIONISLIMSL .....eeuvveeeeveeesereeneeesneeesnreesnees 310
10.3. UnTepnonsiums npubimkeHHas B y3iax (anmnpokcumanus) ... 311
10.3.1. @YHKIUS FIT ...oceeveeeeeeie et eee e 311
10.3.2. OyHKUUSA ALL SEVEN ....oooooveveeeeeeeeeeeeceee e 314
10.3.3. I1age-anmpOKCUMALIHS. .......ccverrreeerrreeneeesaneessnressnnes 316
10.4. Pemienne 3aa4 MHTEPNOSLMU ITyTEM MPIMBbIX
BBIUMCIIEHMH] ..c.cueiiiiitiiiiniee sttt sttt ettt st 317
10.5. IlpoBepka aEKBATHOCTH MOMCIIH ...ccvvrernveeerereesenessnenesneennes 320
T'naBa 11. 3aga4u NOBBIIIEHHOH CJI0KHOCTH 327
BAZAUA L 1.1 oottt e e e e et e e enea e 327
BAZAUA 112 oot e et e et ena e 328
BAZAUA 1 1.3 oottt e et ena e 329
BAZAUA 1104 oot e et e et e et e e e enea e 330
BAZAUA 1 1.5 oo ettt e et ena e 331
BAZAUA 11.6 oot e et e et eeenee e 331
BAZAUA 1 1.7 oot e e e et ena e 332
BAZAUA 1 1.8 oottt 332

BAZAUA 11.9 oot 333



8 OrnaeneHune

BAZAUA 11,10 et e et e e et e e e enea s 334
BAZAUA 1111 ottt e et e e e enee e 334
BAZAUA 11,12 et e e e et e e e rte e e e enea s 335
BAZAUA 1 1. 13 oot e et ettt e et e e e 335
BAZAUA 1114 oot e et e e et eeeenee e 336
BAZAUA 1 L. 15 oot e et ena s 336
BAZAUA 11,16 ettt e et e e e enea e 337
BAZAUA 1117 oo e et e et e e e enea s 337
BAZAUA L 1. 18 oottt e et ena s 338
BAZAUA 1 1.1 ettt e et ena s 338

BAZAUA 11.20 et e et e et ena s 339



MnaBa 1

OcHoBbI paboThl
c cuctemom Derive 5

B HacTodlee BpeMsA HET CTaHAdapTa Ha KOMIIBOTCPHBIEC TEXHOJIOTHH
peuieHusa 3aaad. Kam,uaﬂ CHCTEMA KOMHB}OTepHOﬁ aJ'[Fe6pr HUMECT
CBOM SI3BIK O6H_I6HI/IH C IIOJIB30BATECJIEM.

[Ipn pemieHMM MaTeMaTHUYECKUX 3a/lad TAKUM SI3BIKOM SIBJISIETCSl aJl-
(haBut, apudmeTHUECKHUE ONEpaTopbl, MpaBuia BBOJA MaTeMaThue-
CKMX BbIpakeHUU, HA0Op (YHKLMI M KOMaH/ BbIMOJHEHUS MaTeMa-
TUYECKUX Oonepauui.

JlaHHasi riaBa nocBsilieHa OMUCAHUIO OCHOB PabOTbl C CUCTEMOI
Derive 5 npu perieHun Matemaruueckux 3afad. B Hell m3naratores:
andaBuT cuctembl, apudmMeTHiecKre oneparopbl, npaBuia BBoOJA Ma-
TEeMaTUYECKUX BbIPKEHUH, BCTpPOEHHbIe (YHKUMH M (PyHKLMM MOJb-
3oBarelisi. OCHOBHOE BHUMaHHME YAEISETCS HW3JIOKEHUIO (QYHKUMH U
KOMaHJl pelleHHs] MaTeMaTUYeCKMX 3a/1ay, a TaKkKe OpraHu3alyy aua-
Jiora noJib3oBaress ¢ cuctemoid Derive 5.

OcHOBBI PabOTbl MIUTIOCTPUPYIOTCS PELUEHUEM [TPUMEPOB.

1.1. Derive 5 kaK yHuBepcanbHas
cuctemMa CUMBOJIbHON MaTeMaTUKu

KomnetotepHas anrebpa — 3T0 HOBOe HampaBiieHHe B MH(OpMAaTHKe.
CoBceM HelaBHO KOMIBIOTEP MOT TOJbKO BbIUMCATH. OH Aenan co-
JUIHbIE pacdeTbl MO COCTaBJCHHBIM 3apaHee nporpammam. Ero Bos-
MOYXHOCTH, B OTHOLUIEHHH CUMBOJIbHBIX BbIYMCIICHUH, ObUTM MpaKTHYe-
cKky HyneBbIMU. [Ipu 3TOM, HEBO3MOXKHO ObLTO BBIBOAUTH (hOpMYIIbI,
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BBIYMCIISITh HEONPEC/ICHHbIH HHTerpa, OpaTh NMPOW3BOJHbIC, pa3Jia-
ratb (YHKLHMIO B psijA, MpeoOpa3oBbIBaTh MaTEeMAaTHUECKUE BbIpaxke-
HUSL 1 MHOTO€ sipyroe. Bce 3TO CyllecTBEHHO OrpaHMYMBajIO MpUMe-
HEHHME KOMITbIOTEpa B HAYYHbIX UCCIEJOBaHUIX U B O0yUEHHUH.

[losiBNieHME YHUBEPCAIbHBIX CUCTEM CHMBOJILHOM MaTeMAaTHKH CYIIIE-
CTBEHHO TMOBBICHJIO POJIb KOMITbIOTEpa He TOJIBKO B Hayke U o0pazo-
BAHUM, HO U BO MHOIMX 00/1acTIX MPAKTHUUECKOU AEATEJIbHOCTH JIHO-
Jleli — WH)KEHEePHOM Jiejle, IKOHOMHKE, MOJIEITMPOBAHUH Pa3ITUIHBIX
CUCTEM U MPOLIECCOB, MJIAHUPOBAHUHK 1 00PAa0OTKE IKCIICPUMEHTOB U JIP.
KomrmbroTep cTan UHTeNIeKTyaTbHbIM TEXHUUECKUM CPEJICTBOM.

Cpeln yHUBepCaJIbHBIX MPOTrPaMMHBIX CPEJICTB CUMBOJILHOM MaTeMa-
ThKM HauOosiee u3BecTHbl — Mathematica, Maple, Derive, Mathcad,
Matlab. OqHUM K3 MPU3HAKOB WX UHTENJICKTYaIbHOCTH SIBJISIETCS KO-
JIM4YECTBO (PYHKLMNA CUMBOJLHOW MATEeMaTUKHU, KOTOPbIC MOJACPHKH-
BalOTCS 3TUMH cucTeMaMmu. Cpeld HUX TepBble TPU HauboJiee UHTEIN-
JektyabHbl. Jlugepom seisercss cuctema Maple, umerouias 0KoJj10
3000 ¢ynkuuii, 3atem Mathematica, conepxainas OoJee ThICSYH
¢dyHkumit, 1 HakoHel| Derive, B KOTOPOH peajr30BaHO HECKOJIbKO CO-
TeH QYyHKIHIA.

Cucrembl Mathcad u Matlab nmetotr MeHbIniee uncio QyHKIHA, a UX
peanuzallds BbI3bIBACT Y TO0JIb30BATEN sl 3HAYUTENIbHBIE TPYAHOCTH
(ocobenno Matlab). Mexnay TeM OHM HUMEIOT Takue BO3MOXKHOCTH,
KOTOpble He peaji30BaHbl B cucteMax Mathematica, Maple, Derive.
Hampumep, 6ubnmorekn Matlab comeprkat mporpamMmbl HccienoBa-
HUS JIMHAMUKWA CHUCTEM YIPaBJICHHUs, TUIAHUPOBAHUs SKCIEPUMEHTA,
HEUYeTKUX MHOXeCTB U MHoroe apyroe. Cucrema Mathcad nozsomsier
C BBICOKUM MPOPECCUOHATM3MOM T'OTOBUTb IOKYMEHTbI (HayuHble
cTaThy, pedeparbl, OTYETHI U Ap.) ¢ OOIBIIAM YUCIOM GopMyT, Ma-
TemMaTu4yeckux pacueroB W rpadukos. [Ipakruyeckoe ucrnosib3oBaHHE
9THUX CUCTEM CTOJIb BEJIUKO, YTO OHH CTaIX Haubosiee MOMyJIIpHBIMH,
a KHUT'H, MTOCBSLICHHBIE UX OMUCAHUIO, Haubosiee nokynaeMbiMu. Oa-
HaKo clleflyeT UMeThb B BHUAY, YTO 3TH CHUCTEMbl HE MOTYT 3aMEHHTh
yKa3aHHbIE BbIlLE, U HAOOOPOT.

MeHbLIMi cripoc Ha nepBbie TPU HaUOOJIee MHTE/JIEKTYaJlbHbIe CHC-
TEeMbl OOBSCHSIETCS TEM, YTO HAYUHBIMH UCCJICIOBAHUSMH 3aHUMACTCS
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3HAYUTCJIbHO MCEHbIIECC KOJIHUYECCTBO H}OZ[eﬁ, HeM MNPaKTHYCCKHUMHU
pacueTamMmu.

CyliecTByeT MHOIO XOPOLUMX YHUBEPCAJIbHBIX MPOrPaMMHBIX CPE/CTB,
HO Jla)kKe BCE OHM BMECTE B3SITbIe HE MOT'YT 3aMEHHUTb YHUBEPCAJIbHbIC
NporpaMMHbIe CpeICTBA CUMBOJILHON Maremaruku. Bot oauH u3 Hau-
Oonee sipkux 3tomy npumepos. [Iporpamma Excel, Ha3biBaemas Tab-
JIMUHBIM TPOLIECCOPOM, TO3BOJISIET MPOWU3BOANTb PA3JIMUHbIE BbIUKC-
JeHuss Haja OosbliMMM MaccuBaMu uuced. [lonpoOy#Te pewuTtsb
¢ nomoupto Excel xots Obl 07Hy 13 caeayromumx 3a1au:

1. CnoxxuTth aBa yUcia: g + i =? OrtBeT: ﬁ .
7 11 7

2. Haiitu kopHu ypaBHeHuil: a) x’—a=0, 6) X%+ In(x)—x=-1.
Orsers: x; = a”2 x5 = a"2(—0,81+0,59i), x; = a%%(~0,81-0,591),
x4 =a%2(0,31-0,950), x5 = a"(0.31+0,95i).

0
- 1
3. BplUUCAUTh UHTErpan: y = je ®dx . OtBer: —.
a
0

ODyHKIMSA MTpe/ICTaBIeHa B BUIe TaOIUIIbI:

x |1 |2 3 4 5 6 7 8 9 10

y |7,7121,25 (42,2 |70,1 |104,6 |{145,6 {1928 |246 |3054 |370,6

4. TlpencraButh GyHKUMIO B BUaE (HOPMYJIbI.
OtBeT: y=2,5+ 5,2x1’85 .

5. Boseectu B cTenens: a’ =7, 0°=2.

Mexcz[y TeM OONBIIUHCTBO 3a7a4, peuracMbIX EXCGI, MOXKHO TaKiKe
peUuTb € NOMOLIbIO CUCTEM CHUMBOJIBHOM MaTE€MAaTHKH.

Hecmotpst Ha To, uto B cucteme Derive 5 B TpH, YeTbipe pa3a MeHbLLE
¢dbyHkuui, yem B cuctemax Mathematica u Maple, ona obnanaer upo-
KMMH BO3MOXKHOCTSIMM CUMBOJIbHBIX BblunciieHnid. Kpome storo, otnm-
4aeTcsl MPOCTOTON U UCK/IIOUUTESIbHOM SICHOCTBIO 1Majlora ¢ MoJjib30-
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BaTc€JIEM, HaJIUYUEM HpeBOCXO,I[HOﬁ CHCTEMbI IMOMOIIH, OONbILINM
HUCJIOM TIPUMEPOB. K COXKaJICHHUIO, BCE€ 3TO BBINOJHEHO TOJBKO Ha
AHIJIMMCKOM SI3BIKE.

Derive 5 sBisiercsi camMod NpOW3BOAMTENbHONH M Oe3aBapuiHOW u3
BCEX M3BECTHBIX CUCTEM CHMBOJILHON MaTeMaTHKH, C BBICOKOH KOp-
PEKTHOCTBIO W JIOCTOBEPHOCTBIO PELUCHHUH.

Juanor ¢ monb3oBareneM Derive 5 peaniuzyer 1o ciemyrolieii cxeme:
O Bsoja BbipaxkeHuUsl.

O KomaHpga neiicTBUHA.

O Orser.

Hamnpumep, mycTs He0OOXOOUMO HAWTH MPOU3BOIHYIO GyHKIMH f(X).

[lonb3oBarens B 3TOM cilydae BBOAMT BblpakeHHE (QYHKLMH, 3aTeM
obpatuaercst K komaHze IuddepeHIrpoBaHUS MyTeM LIeTUKa MbILIN 110
COOTBETCTBYIOLLEH KHOMKE W, Mocie HakaTtus wiasuu <Enter>, no-
ayuaet orBeT. [lonb3oBaTens caMOCTOATENbHO HE BBOAWT KOMAaHI
B MaMSTh KOMIbIOTEpAa U HE MOJb3YETCsl KiaBUaTypod (Kpome BBOAA
HCXOHOTO MaTeMaTU4YECKOTO BbIpayKeHUS, QYHKLMK WU YPABHEHUS).

Takas cxema peulieHUs MaTeMaTHYEeCKUX 3a1ad 00eCrnevuBaeT MoJib-
30BaTeI0 MAKCUMYM YOOOCTB M Ji€aeT MpPOLIECC PELUeHUsl 3aJauu
JICTKUM U TMOXO0XXKUM Ha KOMIIBIOTCPHYIO HIPY. I/IHOFILa, B CJIOXKHbIX
ciydasax, npuxoaurces Ha6l/lpaTb Ha KJlIaBUaType€ U BBOAUTH B MaMATb
KOMIbIOTepa KoMaH/bl. HO faxke B 3THX Cilydasx M0Jib30BaTe/lb UC-
MbITHIBAET MAKCUMYM YJ00CTB, Oj1aroaapst aBTOMaTu3aluy 3TuX JIei-
CTBUH (Hampumep, MOACTAHOBKA JAHHBIX B MAaTEMAaTUYECKHE BbIpaXke-
HUs, yCTaHOBKa OHuHﬁ, BBOJl Ha4YaJIbHbIX 3HAYEHUN U HAYaJIbHbIX
YCJIOBHIA U Ap.).

1.2. TnaBHO@ OKHO CUCTEMbI

I'naBHOe okHO cuctembl Derive 5 nokasano Ha puc. 1.1. OHo cocTouT
N3 HCCKOJIbKUX YHUKAJIbHBIX CTPOK, KaxKaas U3 KOTOPbLIX UMECT CBOC
ocoboe HazHaueHue. PaccMOTpUM Ha3HAYEHUE KAXKIOW U3 HHUX B OT-
JIEJILHOCTH.
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Derive 5 - [Aleebra 1]

Ele Edit Insert Author Simplify Solve Caloulus Declars Options Window Help & ﬁ
DEEHE ¥ X BDOelH =x &% Ina [ T + % 2
#1:  LN(x)

d
#2:  — LNGO
dx

#3:

HH

Simp{Dif (#1.x)) B o.000s

[w]p|v|d|elcinfafvixlanlvieolnlpfelt|vfol x| vlal /L]l
A|B|T|AE[Z|H[6|I|R|A[MINE[0/WPIE|T|Y|8|%| ¥ Q|13

Puc. 1.1. [NaBHOE OKHO CUCTEMDI

[lepBas ctpoka — cmpoka 3azon06xa u ynpagienus oknom. OHa pac-
MOJIOXKEHA B BEpXHEH 4acTH IJIaBHOTO OKHA U B HEH HAaXOAWTCs Ha-
3BaHUe cucteMbl — Derive 5, a Takke KHOIKH YHPAaBIEHUS OKHOM
(cBepTbIBaHMS, pa3BEePThIBAHUS U 3aKPbITHSA).

‘ Mpumevyanme }

Ha PUCYHKE KHOMKN ynpasneHna OKHOM He NMOoKa3aHbl.

Hwxe CTPOKH 3aroJIOBKa pacHoJIOKE€Ha CmpoKa 2l1a6HO020 MEHIO. Orta
CTpOKa COACPIKUT CIICAYIOLIUC ITYHKTHI:

O File — pabora ¢ daiinamu u npuHTEpPOM;

O Edit — penakTupoBaHUE BbIPayKEHUI;
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a

Insert — oTkpbITHE rpaduecKuX OKOH, aHHOTaLuUs K rpadukam;

O Author — BBOJ MareMaTH4ECKUX BbIPAXKEHUH U TEKCTOB ISl UX
JaJIbHEUIIEro UCMOJIb30BaHMS;

O Simplify — npeoOpa3oBanue U BbIYHCIIEHHE MaTEeMaTHYECKUX
BBIPAYKEHHI;

O Solve — pelieHre ypaBHEHH U CUCTEM YPAaBHEHHIA;

O Calculus — BbluKC/IEHHE MPOU3BOJIHBIX, WUHTErPAJIOB, MPEIeIioB,
CyMM, NIPOU3BEACHUH, paznoxeHue B psan Telnopa;

Declare — 3ajanue QyHKUMIA U TEPEMEHHBIX;
Options — 3agaHue He0OXOAUMBIX YCTaHOBOK cucTeMbl Derive;

Window — OTKpbITHE OKOH M paboTa ¢ HUMHU;

aaaaq

Help — BxitOU€HME CIPaBOYHOIN CUCTEMBI.

AKTHBM3aLMA MyHKTOB IJIaBHOTO MEHIO OCYIIECTBIISIETCS MO ILETUKY
JIEBOM KHOIKU MbILLIM C NPE/IBAPUTENIbLHON YCTAHOBKOM €€ yKa3aTelis B
001acTh BHIOPAHHOM MO3ULMK MeHI0. BO3MOXKEH BapuaHT KCIOJIb30-
BaHUs "zopayux" kiaBuil. B 3TOM cllydae MCHOJB3YETCs COUETAHUE
KiaBulu <Alt> M KjaBULLM, NOMEUYEHHOIH OYKBOM, KOTOpas COOTBET-
CTBYET MOJYEPKHYTOH OyKkBe B Ha3BaHUM KOMaHIbl. DTH CIOCOOBI
MIPUMEHSIOTCS W AJIs1 yNPaBIeHNs Pa3HbIMA KOMaH/AaMH, /U1 KOTOPBIX
"ropsiune" KJIaBMILM YKa3bIBAIOTCS MOCIE UMEHU KOMAaH/bI.

['maBHOe MeHIO U3MEHseTCS B 3aBUCHUMOCTH OT COCTOSIHUSI CUCTEMBI.
Tax, Hanpumep, ecii B CUCTEME 3aKpbIThl BCE OKHA, TO IJIaBHOE MEHIO
Oyner umeth Tonibko myHKTHI File, Window u Help. ['padudeckoe ok-
HO UMeeT cBoe MeHI0. B psize ciyyaeB HEKOTOpbI€ MYHKTHI TJIaBHOTO
MEHIO HEOCTYIHBI MOJIb30BaTEeN0 (HAAMUCH B HUX CAETaHbl 3aTe-
HEHHbIM LIPU(TOM) UJIK BOBCE OTCYTCTBYIOT.

Crnenytowas cTpoka — nauens uncmpymenmos. Ilanenb MHCTpyMeH-
TOB PAcMOJIOKEHA B TPEThEH CBEpXy dKpaHHOU cTpoke. OHa coaep-
JKUT KHOMKK OBICTPOrO  YIpaB/CHUS CUCTEMOM, ayOJupyroLiue
KOMaH/blI I'JIaBHOI'O MCHIO. Kamz[a;l N3 KHOIIOK BBOAMUT U3 MHOXKECTBA
KOMaH/ IN1aBHOI'O MCHIO JIMIIb OAHY. Ha6op KHOIIOK 3aBHUCHUT OT BHA
OKHa, OTKPLITOrO B ﬂaHHblﬁ MOMCHT.
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IlaHenb UHCTPYMEHTOB NyOJIMpyeT MHOTHE Ba)KHbIE W YACTO MCTIONb-
3yeMble kKoMaHabl. [Ipy Hammumu 3ToH maHesnu (Mo KeIaHUI €€ MOXK-
HO yOpaTh ¢ 3KpaHa) BO MHOTHX CIy4dasX MOXKHO He oOpalarbcs
K MYHKTaM M KOMaHJaM [JIaBHOI'O MEHIO, UCMOJIb3Yysl OJIHOMMEHHbIE
KHOIKY TIaHeJTd MHCTpyMeHTOB). Hanbosee yacTo nmpuxoanuTCs MOJb-
30BaThCsl KHOMKAMU ObICTPOro ynpasjeHus rpu padoTe ¢ MaTtemaTu-
YECKUMHU BbIPAKEHUSIMU.

Hwxke npuBonsTcs Ha3BaHWS KHOMOK, KIacCU(ULMPOBAHHBIX IO
rpynnam:

O Komanusl pabotsi ¢ daiinamu:
¢ New — OTKpbITHE HOBOI'O OKHA;
o Open — BbIBOJ| OKHa 3arpy3ku daiina;
e Save — coxpaHeHHe JaHHBIX B (haiijie 0 TeKYLIMM UMEHEM;
e Print — neuath conep;KUMOro okHa.
O KomaHabl pegakTupoBaHUS:

e Gut— ynajeHue BbIJCICHHOTO BBIPAXKEHHUSI (MHOXKECTBA BbI-
JIeJICHHBIX BhIPAXKSHUH );

e Copy — co3naHue KoIuu;
e Paste — BoccTaHOBJIEHHE MTOCIEAHETO YAAJIEHHOTO BBIPAXKEHHUS;

e Delete Object — ynaneHue BbIJEIEHHOTO BBIpaKeHUs 0e3 ero
BOCCTAHOBJICHUS.

O Kowmanns! BBOJA:
e Insert Text — co3gaHue aHHOTALMM;
e Author Expression — BBOJ MaTeMaTHYECKMX BbIPAXKEHHIA;
¢ Author Vector — 3aj1aHue BekTopa He0OOXOAMMON Pa3MEepPHOCTH;

e Author Matrix — 3agaHue Marpuiibl HEOOXOAUMOUN pazmep-
HOCTH.

O KomaHObl BLIYUCIIEHUI:

e Simplify — cumBosbHBIE U TOYHBIE BBIYHUCICHUS B IU(PPOBOI
¢dopme, yrpoleHre MaTeMaTUYECKUX BbIPaXKEHUI;
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e Approximate — BblUMCIICHUSI B LM(PPOBOM BUIE C MPEACTaB-
JICHUEM UHCesl B eCTECTBEHHOH (opme;

e Solve Expression — peleHre ypaBHeHUH 1 CUCTEM ypaBHEHHUH;

¢ Variable Substitution — nosncrtaHoBka 3HaYeHH NIEPEMEHHbIX.
O KomaHapl criequaibHbIX BHIYUCIECHUHN:

¢ Find limit — BeiuKceHKe NpeaeoB PYHKINN;

¢ Find Derivative — BeIunciieHue MPOU3BOJHBIX;

¢ Find Integral — BriunceHUEe UHTETPANIOB;

e Find Sum — BbIuncieHne cymm psjoB;

¢ Find Product — BpluMcieHUe NPOU3BEICHUN PSIAOB.
O Komanusl rpadMuecKuX OKOH:

e 2D-plot window — BbIBOJI OKHa JIByMepHO# rpad)uku;

¢ 3D-plot window — BbIBO OKHA TpeXMEPHOI1 rpaduku;

e Help About Derive — nndopmanus o cucteme Derive.

3a pacCMOTPEHHBIMM TpeMsl SKPaHHBIMHU CTPOKaMH pacrosara-
ercs okHO evipadcenuil. OHO 3aHMMaeT OOJIbIIYIO YacThb KpaHa U
pa3MeLaercs cpa3y 3a MaHelbl0 UHCTPYMEHTOB. B 3TOM OkHE Haxo-
JasaTcsi QyHKUMM, MaTeMaTH4ecKue BbIpakeHus U apyras uHdopma-
uus. CTpoku B "OKHe BbIpakeHUH" HymepyloTcs, Onarogaps yemy
MMEEeTCsl BO3MOXKHOCTb BBIMOJIHATh MaTeMaTHUeCKue NeHCTBUS Haj
BBIPAKEHHUSMH MOCPEICTBOM HOMEPOB CTPOK, B KOTOPHIX OHHU HaXo-
aarca. BbiaeneHne CTPOKM OCYILIECTBISETCS IIETYKOM KHOMKH
MbILIY B ee obnacTv. Haj Bbi/IeJIGHHBIMU BbIPAXKEHUSIMH OCYLLIECTB-
JIAIOTCST ACHCTBUS MyTeM KOMaH] TIJIABHOTO MEHIO WM TaHelu
WHCTPYMEHTOB.

Crnenyrowmm atpubyToM UHTepdeiica CUCTEMBI SBIISIETCS OUAIO2080€
OKHO 88000 GbIPAJICEHUI.

JlnanoroBoe OKHO aKTHBM3MpYETCs (MHUralolMi Kypcop B OKHE)
koMaHnoil Author | Expression, win Haxxatvem kiapuind <F2>, win
LIETYKOM JIEBOM KHOMNKHU MBILIA B 00JIACTh AUAJIOrOBOr0 OKHA. DTO
OKHO CIJTY>KHUT JIJIsl BBOAA MATEMATUUECKUX BHIPAXKCHHUH U TEKCTOB.
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‘ Mpumevyanme }

PenakTpoBaHue BbIpaXkeHUs, y)ke BBEAEHHOMO 1 0Tobpaxaemoro B oc-
HOBHOM OKHE, OCYLLECTBMSIETCA TOMNbKO MYTEM E€ro0 BbI30OBA B AMANOro-
BOE OKHO, C MOCIeayoWMM BBOAOM Kak HOBOro. PefakTupoBaHue ocy-
LLECTBNSETCA aHanorM4Ho TOMy, kak 310 genaetca B cpege Windows.

K auanoroBomy okHy noGaBiieHa maHeslb ¢ MareMaTHYeCKUMH CHUM-
BOJJaMU M CHMBOJIAMU JIATUHCKOTO W rpedeckoro andasutoB. [lns
BBOJIa JIFOOOr0 U3 CUMBOJIOB JOCTATOUHO yKa3aTh Ha HEro KypcopoM U
LIEJIKHYTh JIeBOH KHonkKoW Mbimu. [Ipu 3TOM Kypcop InanoroBoro
OKHa ClIeflyeT yCTaHOBUTb B MECTEe BBOAA CUMBOJIA.

CrieBa OT AMAJIOrOBOrO OKHA PACMOJIOKEHBI MATH KHOMOK. OHH TMO-
3BOJISIFOT [MOJIy4aTh PELICHMSI B Pa3jIM4HOM BUjE 0€3 npejBaputesib-
HOTO BBOJIa BBIYMCIIIEMOTO BhIpakeHUs. KHOMKM UMEIOT ClIeayrolue
MMEHA U Ha3HAYEHUS:

O Author Expression — BBOJ BbIpaskeHHUs (KHOTIKA, TyOIUpyromas
knasuiry <Enter>);

O Simplify — ynpouienne BBOAMMOro BbIpaXKEHUS WJIM €r0 BbIUMC-
JieHue;

O Author and Approximate — BBOJI ¥ BbIUKCITICHHE BhIpOKEHU (Ha
SKpaHe MOSBISETCS BBIPAXKEHUE U €r0 BEIYUCIIEHHOE 3HAYECHHE).

Hanpumep, ecim B 1MaJOroBOM OKHE 3aJaHO  BBIPAXKEHHUE
exp(~1)+In(12), To mocie HaxaTHs COOTBETCTBYIOIMX KHOTIOK Ha

9KpaHe OyIyT ClenylolIne BEIPaKeHUS:
Author Expression

#1: exp(-1)+1n(12)
Simplify

#2 In(1l2)+e
Author and Simplify

#3: exp(-1)+1n(12)

#4 In(12)+e
Approximate

#5 2.852786

Author Approximate
#6: exp(-1)+1n(12)
#7: 2.852786
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Bup skpana nokasad Ha puc. 1.2.

VIVJerive 5 - [Algebra 1]

B\e Edit Insert Author Simplify Solve Caloulus Declare | Options window Help ;‘i‘ﬂ
DEeE&E & W ol =& &% lmad [ ST |~ % | 2

Author Espression

#: EXP{-1} + LN(12)}

Simplify

-1

#2: LN(12) + &

Aothor and Simplify

#3:  EXP(-1) + LN(12)

#4: LN(12) + é_

Rpproximate

#5: 2.852786070

Augthor and Approximate

#i6: EXP{-1} + LN(12)

7:

Press F1 For Help Approx(ii3) 3 o000
vo= 2 & ¥ [EXP(-1) + LN{1Z}

[elplyislelglnlof]we|x|nvit|o|n|p|al v o ¢lo] [LL]+]x*"]=]=]<]2]v|a|>ul " & n
A[B|TaE[ZH[o|1[K|aA[MINE[o|N|P|ZT|x|&x|¥(®| 313 =[]J2]2]>]2]n]>|c|n|2|:]5]x|

Puc. 1.2. OkHO pelueHuns 3aaayn 6e3 npeaBapuTeNbHOrO BBOAA BbIPAXKEHNS

IlocnenHeit cTpokoii sBsIETCSI cmpoka cocmosiHus cucmemel. OHa pac-
MOJIO’KEHa B HWKHEW 4acTh OCHOBHOTO OkHa (Ha puc. 1.1 orcyTtcTByer)
W npeAHa3HaueHa Jyisi ONEPaTMBHOrO KOHTPOJIS 3a PabOTOM CHUCTEMbI.
B Heil BIBOASTCS TEKCTOBbIE KOMMEHTAPUU O ACUCTBUSIX, BbITIOJIHIEMbIX
HA/Jl BbIPAKEHUSIMU, MOSICHEHKSI O BBIMOJIHIEMbIX KOMAH/IaX, COOOLICHHUS
O BPEMEHHU BBIMOJHEHUSI PACueTOB M MPABWIBHOCTA WX 3aBEpPLICHUS,
a TaKoKe 0 napamerpax rpapukos aj1st rpahuuecKux OKOH.

1.3. [naBHOE MeHIO CUCTEeMbI

1.3.1. NyHKT meHI0 File

Ilynkr File umeet psig komaHa, ONpeaessiomux ero NoAMeHIO.

O New (<Ctr[>+<N>) — ynaneHue coaepKUMOTro OKHa BBIPaKESHHI
Y CO3JIaHHe HOBOTO OKHA.
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Open (<Ctr[>+<0O>) — BbI30B OKHa (aiiJIOB 1 UX 3arpy3Ka.
Close — 3aKkpbITHE OKHA.

Safe (<Ctrl>+<S>) — BbI30B OkHa 3amucu ¢aiiia ¢ 1eNblo ero
COXpaHeHHS.

Safe As — cosnaHue Qaiina ¢ NpUCBOSHUEM €My YHHUKaJIbHOIO
HMCHH.

Load — obpaiueHue k noaMeHto 3arpy3ku ¢ainos.

Write — 3anuch daiina B opmare paziMyHbIX SI3bIKOB MPOrpam-
MHPOBaHHUSI.

Pade Setup — ycTtaHOBKa napameTpoB MevaTH.

Print Preview — npenBapuTeNbHbIA MPOCMOTP COACPIKUMOTO
neyaru.
Print (<Ctr[>+<P>) — BbI30B IHAJTIOrOBOTr0 OKHA MEYaTH.

Exit — Bbixoa u3 cpeapl Derive.

‘ Mpumevyanme }

Komangpbl nogmeHio Load n Write umeloT cBom noaMeHo ¢ uenbim psi-
OOM KOMaHzA, OTMEYEHHbIX TPEYroNbHUKaMMU.

PaccmoTrpum HazHavuenue komann nyHkrta File rmaBHoro meHto.

o

New (<Ctrl>+<N>) — co3maHne HOBOro okHa. BrITmoTHeHHE 3TOM
KOMaH/Ibl TPUBOJUT K TMOJTHOMY YHHUYTOXXEHHIO BCEX OTKPBITBHIX
OKOH U co3aeT HoBoe OkHO ¢ umeHeM — ???MTH. IIpu sTom ncue-
3aeT TakXKe BbIpakeHHe, KOTOpoe HAXOJAUTCS B JJUAJIOTOBOM OKHE.

Open (<Ctr[>+<0O>) — komaH/a BbI3bIBAET HOBOE OKHO, MO3BO-
Jsitollee BbiOupaTh Ha 00paboTKy J1t00OoM (ali ¢ KeCTKOro uiu
ru0KOro Jucka.

Close — KOMaHa 3aKpbITHA 3KpPaHHOI'O0 OKHa. HpI/I HCITIOJIHECHUH
KOMaH/bI 3aKpbIBACTCS TOJIbBKO OJHO OKHO, OCTAJIbHbIE OCTAarOTCA
Ha 3KpaHe. HpI/I 3aKpbITUKU CHUCTEMA IIpeaJlara€tT COXpaHUTb CO-
ACPKHUMOEC 3TOI0 OKHa, €CJIM paHeE€ OHO HE COXPAHAJIOCh Ha NHUCKE.

Save (<Ctrl>+<S>), Safe As — xomannbsl coxpaneHus. Komanga
Save cmyxut nis coxpaHeHus: ¢aiiia ¢ ero TeKyIIUM HMEHEM.
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Komanpa Safe As nozossier coxpanutb (aiiii ¢ ero yHUKaJbHbIM
umeHeM. [lpu oOpalueHnu K Hell NOsBIISETCs! 1MajlorOBOE OKHO CO-
xpaHeHus daiina (cM. puc. 1.3).

L _"
Save As @@
Narwa: |_} M&TH ﬂ |‘=_""F E-
CUSERS APENGLISH APMETRIC MPODE_APPR. A
Y APPROY, APERP_INT APMISC MPORTH_POL AP
MPEESIEL MPFRESHEL APNUMEER MPprrsical AP
AYycmo APcRAPHICS  APNUMERIC AYrLOTZD oy
AyoiF_apes BprvrercEe PoDED APPLOTID ¥
APELLIPTIC yinT_nees APooez MYrLotrarn AP

€ >
Hraa paiina: |Nuv-1
Tun tatina: OTheHa
Save Expressions
[ State Yarables o Al ™ Make backup
Iv Expressions " Selected

Puc. 1.3. OkHO coxpaHeHus daiina

YUtoOBl BBHIMOJHUTH OMNEPALdI0, HAAO BBIMIOJHUTH CJIEAyHOINe
NEUCTBUA:

¢ Bcrpoke Beoaa Mms ¢aiiia zanucars ums aiisia ¢ paciumpeHrem;

¢ HaXaTb KHOIIKY COXpaHI/ITb.

‘ Mpumevyanue }

PacwmpeHne MOXHO He BBOAUTL, Mporpamma BelbepeT ero camocTos-
TenbHo.

Bumzy oknHa Save As pacrnionoxkeHbl [Be MNaHequ — Save U
Expressions, KOTOpble OMPeesIstoT ONUUK 3anucbiBaeMoro ¢aii-
na. Ha nanenu Save onpeaesnsitores asa daaxka ¢ umeHamu State
Variables u Expressions, KoTopbie MO3BOJISIOT 3a7aBaTh CTATyC
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MEePEMEHHbIX U 3alUCh BbIPAXKEHUI MyTeM YCTaHOBKM 3Haka "V
(esryok MbILIM B o6nacTu npsmMoyrosibHuka). Ha nanenu Expres-
sions omnpeznensiercss GUIaXKOK, KOTOPbIA MOXKET MPUHUMATh OJHO
U3 BYX albTepHATUBHbIX 3HaueHuii ¢ umeHamMu — All u Selected.
Ecnu nporpaMma nosponseT 3anucath B (aiii Bce BbIPAXKEHHUS, TO
3HaueHWe (raxkka ycraHasiuBaetcs All. Eciau Tonbko BbieneH-
Hble, TO — Selected.

‘ Mpumevyanue }

[nsa 310ro HeOBXx0AMMO LIENKHYTb JIEBOWA KHOMKOW MbILLKN MO HYXXHOMY
KPYXKy. B Kpykke obpasyeTca Touka.

Komanna Write nmeeT noaMeH:o, BKIIFOUAOLLEE CISTYIOUINE KOMaH/IbI:
O Basic File — 3anuch BeipaxkeHuii B popmare s3pika belicuk;

O C File — 3anuch BeipaskeHuii B popmarte sizbika Cu;

O Fortran File — 3anuch BoipakeHuii B popmare s3pika QoprpaH;
O Pascal File — 3anuch BeipaskeHuii B popmarte si3bika [lackaib;

O Rich Text Format File — coxpanenue Qaiina BeipakeHUH.

DTU KOMaH/Ibl BbI3bIBAIOT AUAJIOrOBOE OKHO, M0/100HOE OKHY Save As,
W J1al0T BO3MOXKHOCTb 3aIlMcaTh MareMaTH4ecKue BbIPaKeHHs, KOTO-
pbie MOTyT ObITb HEOOXOAMMBIMU MPU COBMECTHOM (DYHKLIMOHUPOBa-
HuM Derive M yHUBEpCaJIbHBIX S3bIKOB TPOrPaMMHPOBAHUSI.

TToamenro Load cmy>kut Ut BbI30Ba U BBINTOIHEHUS CIIEYHOIIMX KOMaH/:
O Math File — BbI30B 1MaI0rOBOTO OKHA C BBIPAKEHUSIMU;
O Data File — BbI30B qHaIOrOBOr0 OKHA 3arpy3KH Qaiisia JaHHBIX;

O Demo File — BbI30B OuajoroBoro OKHAa ASMOHCTPALMOHHBIX
(hatinos;

3 Utility File — BbI30B 11anoroBoro OKHa 3arpy3ku yTHIIUT.

Komanpa Math ciyxur ans 3arpy3kd marematuueckux Qaiinos
¢ paciuupernreM mth uiu 100bIM APYrUM PaCcLIMPEHUEM.

‘ Mpumevyanme }

Ha puc. 1.3 nokaszaHO OKHO hainos ¢ paclumpeHmnem mth.
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[Tocne BpIGOpa HykHOTrO (haiina, MyTeM €ro BbIIEJEHUs U 3arpy3Ku,
B OKHE MaTeMaTH4YeCKUX BbIPaKEHHUH MOSBISETCS €ro COAEpIKUMOE.
Copepxxumoe (aiina pacrnonaraercs B O4e€peqHON CTPOKe U UMeeT
HoMep. MM MOXHO Mmonb30BaThesl, KaK U JIHOObIM APYTUM BbIPayKeHU-
€M, HaxOoAsIMMCsA B OKHe BblpakeHud. Hcmonpsys Biiaaky Tum
(daiiioB MOXKHO, MyTeM MEPeKTIOUYEHUs], BbI3BaTh (Paliibl C Ipyrum
paciupeHuem.

Komanzaa Data ciyxut qis 3arpy3ku (aiijioB JaHHbIX. DTO JaeT BO3-
MOXXHOCTh MOJIb30BaThCS BHEIIHUMH JIAHHBIMU B MPOLIECCE PELLICHUS
MaTeMaTHYECKUX 3a/1a4.

Komanga Demo ciyxut i 3arpy3Ku 1€MOHCTPaLlMOHHBIX (aiiioB.
OHa BBIBOAUT OKHO IE€MOHCTPAaLMOHHBIX (aijoB, KOTOpoe, B CBOIO
ouepeib, O3BOJISET BbI3BaTh JIH000H W3 UMEIOLIUXCS B HeM (paiiios.

Komanpaa Utility ciyxur mjst BbI30Ba yTUIMT, BXOASIIMX B OuOIIMO-
TEKM PaCUIMPEHUM CUCTEMbI. 3arpy3ka OCYIIECTBJSCTCS B IMaMSTh
kombloTepa. Ha akpan copepxumoe (haiina He BbI3bIBACTCS, BbI3bIBA-
©TCsl JIMIiIb UMSI YTHUJIUThI, KOTOPOE sIBJIsICTCS MH(BOpMALMEH 0 3arpys-
K€ JaHHOM! YTUJIUTBL.

Komanaa Pade Setup mo3BossieT ycTaHOBUTH TpeOyemble apaMeTpbl
neyaty crpaHulpbl. OKHO YCTaHOBKM NapaMeTpoB IeyaTd MOKa3aHo
Ha puc. 1.4.

[ |

Page Setup

M arging [inches)

Top: |1.00
Left: [1.00 Bight: |1.00
Bottom: [1.00

i]4 | Cancel |

Puc. 1.4. OkHO yCcTaHOBKM NapameTpoB MnevyaTu CTpaHuLb
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Komanpa mno3Bosisier HayaTh ne4yaTtaTb HEMOCPEACTBEHHO W3 OKHA
MpeABapUTEIbHOTO IPOCMOTpA.

Komanaa Print BbIBOAMT Ha 3KpaH OokHO meuaTtu (puc. 1.5), B koTo-

POM yCTaHABJIMBAIOTCS MAapaMeTPhl MeUaTH; YUCIIO KOMUKA U AMana3oH
CTpaHuIl.

3

|
Neuath @E|
MpuHTERD
CeofcTEA. ..

Hras:

CocToAHMe: [oTos

Tun: HF Desklet B10C

MecTo: LPT1:

KorheHT apuit [ Meyare & waiin
T1anasoH neyatu Fommu

& Bee Yucno gonuit |1 3:

" Crpanmuer g |1 oo ﬂ ﬂl
~
-

Ok | OrtrmeHa |

Puc. 1.5. OKkHO yCTaHOBKM NapamMeTpoB rneyatu

Komanpga Exit (puc. 1.6) cinyxur muis Beixofa u3 cuctembl Derive 5.
IIpu obpaieHun K 3TOH KOMaHAE MOSABISETCS AUAJIOrOBOE OKHO,
B KOTOPOM TOJIb30BaTeNIO MpeaJlaraeTcs: COXpaHUuTh A0KyMeHT ([a),
He coxpaHsaTs (Her), mpomomxuts paboTy B cucteme (OTmena).

1 E Save changes ko 'Algebra 17
L

Het OTMEHE

Puc. 1.6. OkHo BbIxoaa 13 Derive 5





