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Ucnonb3oBanune cB06OAHBIX Nporpamm
B HaYYHbIX MCCNIef0BaHNAX

B 0aHHol cmamee nposedeH aHAs1u3 c80600HO20 NPO2PAMMHO20 0becneyeHus, Komo-
poe MoXem 3aMeHUMb NponpuemapHeie NPopamMmel 8 yHuUsepcumemax u ucciedosd-
menbckux nabopamopusx. Ocoboe 8HUMAHUe yOesieHO OQUCHbIM U MamemMamu4yeckum
npunoxeHusm. lpusedeHbl CCbIIKU HA 0uyuaIbHbie calimol 8Cex ynoMuHdeMblx 8 Cma-

moe npozpamm.

LLlnpokoe NpOHMKHOBEHME KOMMbIOTEPOB BO
BCE OTPAC/N HAyKu B MOC/efHVE AecATUNETUA
npuBeno K ToMy, YTo nepeq nobbiM HayYHbIM CO-
TPYAHVKOM BCTaeT npobnema Bbibopa nporpamm-
Horo obecneueHuns AnA NpoBefeHNa NCcCeloBa-
Hu. [ponpueTapHble NakeTbl N3-3a UX BbICOKOW
CTOMMOCTU HeJOCTYrMHbl Af1a GONbLUIMHCTBA Yye-
HbIX U UHXeHepoB, paboTalLnx B YHUBepCuTe-
Tax U NCCNefoBaTeNbCKNX opraHm3aumsax. Mostomy
3HAUUTESIBHBIN MHTEPeC MPEeACTaBnAlT CBOOOAHO
pacnpocTpaHsiemble NaKkeTbl, KOTOpPble 6YpHO pas-
BMBAIOTCA B NOC/IeHME rofbl Y COCTABAAIOT peab-
HYI0 KOHKYPEHLIMIO MPOMNpreTapHbIM NporpamMmmMam.
B Takmx oTpacnsx, Kak UHTEPHET-TEXHOMOMN, MPO-
EKTUPOBAHME OrMEePaLMOHHbIX CUCTeM, OdUCHble
nporpamMmmMbl MMeHHO CBOHOJHOE nporpamMmHoe
obecrieyeHre onpeaensieT MepcreKkTVBbl Pa3Bu-
™.

CoBpeMeHHble CBOOOAHO pacnpocTpaHAemMble
nporpaMmMbl pa3pabaTtbiBaloTcs Kak ana ceobos-
HbIX onepauunoHHbIx cuctem (OC), Tak n gna OC
Windows. OueHb 4YacTo pa3paboTunku Mnogob-
HbIX MPOrpaMm Ha 3Tare NPOeKTMPOBaHWA Ma-
HUPYIOT cenaTb NPOrpaMmHbIA NMPOAYKT KPOCC-
nnatGopMeHHbIM'.

YueHble 1 nccnegoBatenu B CBOen AeATENbHO-
ctn, Kpome OC, yalle BCEro UCMOnb3yT Cleayto-
LMe KNIAaCChl? MPOrpaMMHOro obecrneyeHus.

1. Mporpammbl ansa paboTbl B IHTEepHeTE.

2. OducHble NporpaMmbi.

3. MatemaTtnyeckmne nporpammoi.

4. MNporpaMmMbl MoAeNnpPoBaHKsa, 06paboTKu
1 BU3yanu3aLumnm gaHHbIX.

5. CpepacTea pa3paboTku nporpamm (Komnu-
nATOpPbI).

CeropHaA B KauecTBe ajibTepPHATUBbI Nponpure-
TapHOW onepaunoHHon cuctembl MS Windows
MOXXHO MPeyIoKUTb CrieaytoLime cBoGOAHbIE UNix-
nono6Hbole OC: onepauUnoHHble cemencTsa Linux
Ubuntu, Takne kak Ubuntu [66, 114], Kubuntu [44,
89], Xubuntu [120], Runtu [59], Linux Mint [47, 93];
OC Mandriva Linux [48, 94]; onepaL/OHHble CUC-
Tembl cemencTsa ALTLinux [32,33], OC ASPLinux [31]
W pag opyrux.

OC cemenicTBa Linux nmetot cnegyiowine npe-
UMyLLeCTBa:

1. MNpocToTa yCTaHOBKU: COBPEMEHHbIE ANCT-
pubyTuBbI Linux ycTaHaBAMBalOTCA npoLle 1 Obl-
cTpee, Yem npmBbivyHaa Bcem OC Windows [11].
K Tomy e mMHorve auctprbyTrBbl NOCTaBAATCA

T KpoccnnatdopmeHHoe nporpaMmmHoe obecreueHune npefHasHadeHo Ansa pabotsl B pasnuunbix OC, Hanpumep Windows

n Linux.

2 KoHeuHo, filefieHmne Ha Knaccbl MporpamMm JOBOJbHO YCIOBHO, BEAb MHOTVE 0dUCHbIE MPOrpaMMbl (HanpumMep, Takve
Kak anekTpoHHble Tabnuubl MS Office Excel, Open Office.org Calc) copepxaT cpenctBa paspaboTtkm nporpamm (Visual
Basic for Application, OpenOffice.org Basic) n cpeacTsa AnA npoBefeHNa MaTeMaTUUYECKUX pacyeToB 1 06paboTKM AaH-

HbIX.
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B Buge LiveCD (LiveDVD), uto no3sonsieT nosb-
30BaTeNo NpefBapuTenibHO no3Hakomutbesa ¢ OC,
He YCTaHaB/MBas €e Ha KOMMbIoTep.

2. YOoO6HbIN 1 HeTpeboBaTENbHBIN K pecyp-
caM KomnbloTepa rpaduyecknii nHtepdenc (cm.
puc. 1) OC. CywecTByloT AUCTPUOYTUBbI, OPUEH-
TUPOBaHHbIE Ha O4YeHb cflabble MaluuHbI (Mpo-
ueccop 300-400 MIu, namsTb oT 128 M6), HoO ca-
MOMY COBPeMeHHOMY ANCTPUOYTUBY Linux xBaTnT
KOMMbloTepa CO CrieAyoLMM XapaKTepucTMKamu:
npoueccop — ot 1 ITu, namatb — 512-1024 M6,
KecTKnn guck — ot 20 6.

3. OtcyTCcTBME MAaThl 3a MCMONb30BaHMe 6osIb-
LUIMHCTBA AUCTPMOYTMBOB. BOMbLIMHCTBO AMCTpU-
6yTrBOB cemenctBa OC Linux siBnstoTca cBobog-
HO pacnpocTpaHseMbiMM U cofepaT csobop-
Hble 1y 6ecnnaTHble MPorpaMmbl.

4. bonee nornvyHas opraHusauus ¢annoeomn
cucTeMbl, KOTOpas MO3BONIAET pa3gennTb npasa
JocTyna K Gpannam 1 caenatb KomrbioTep 6onee

3aLUULLEHHBIM K aTakam M3 CeTM U MPAKTUYECK
HeyA3BMMbIM K BUPYCaM.

5. Hanunuue orpoMHOro Konuyectsa gUCTpu-
OyTVBOB, UTO MO3BOJNIAET MPAKTUYECKN KarKaomy
nonb3oBaTenio BbIbpaTh AUCTPMOYTUB AN CBOUX
HY>KA.

6. Wcnonb3oBaHne B gmctpubyTtmBax Linux
CaMblX NnepefoBbIX TEXHONMOMMA B 06nacTy npo-
rpammHoro obecneuenus (MO).

7. Bo3MOXHOCTb ucnpaensaTb ownoku B OC ce-
MeWncTBa Linux 3HaunTenbHo ObicTpee, yem B MS
Windows.

8. bonbuwoi Habop MO (peno3unTapuin coBpe-
MeHHOro AucTpubyTmBa coctaBnsaeT 20-30T6
nporpamm).

OcBoeHuMe coBpemMeHHbIX AMCTpuOyTNBOB Linux
He 3aliMeT MHOro BPeMeHU, HO MO3BONIUT MOJy-
YMTb OYEHb HAAEXHYI0 M YAOOHYI0 Ans Nosb30-
Batensa OC.

Crpanuua 1/5

| OBt Pycckuit | Bcr [crann [+ |

Mos cTatks.doc - OpenOffice.org Writer [==]lx]
@aiin | Gx LyX: [examples/ru/splash.lyx] (Toneko gas uTeHUA) [=l{z][x]| x
D @ain [paska [pocmoTpeTs Bcrasute [Mepeitu [okyMeHT WHCTpyMmeHTs Momous R @ q @ Y
= NS BES | T DX BX|E § o > — P
. P e HERE &-& B -_
= i= = = & | & &= = = B oa o
QOB
= 1 e B « R B S meooa & 1=
] plotadl] cos(y) EIEE 1
HO Eile Tools Opaska 2 --MpocMoTp KoAa -- 3 garnnnauwl
aronosok
- D L8 0 | ronooc o
B 3aronosok 3
- 3aronosox 4
r 3aronosok 5
3aronoeok 6
N JIaBHBI( plotad : z=sin(xJ*cosly] '|b|X 3aronosox 7
— 3aronoeok 8
3aronosok 9
. 3HaTh IT
3ameTku
o ! ObpaTHsli oTCTY"
. o3 OcHoBHOM TeKCT
O n .
- 1. LyX oF O;:;}:’::‘mTEK(T[uT(TynuM
. § TMepsan CTpoka C OTCTYNoM
[OKyMe: i o
annce
o HyHKTa o MpnseTcrane
. madirn i
. LUpndT: OrpoMHEIR -+
. E
ElHHE
s necs CTOHT
- 1o aHMi, [AeToMaTUECK <)
ey IIpon - HCTBA ®- 22 (L Jm
. - & o B -
- yuiH; BCKHX o i EE'
= 1] = =
o opra % porHO 2
: pacry| )IbI - 1 4
=] ~ = Tabmus!
- COCT: TaKmx 7] Bpesa
- oTpa CTEM, B Nzobpaxenna
= :
. 0(HCHBIS* TIPOrPaMMEL - HMEHHO * CBOGOTHOE IPOTpaMMHOe - 00ecTeueH e - onpeIeiteT N S; g'-E"’“e"Tb‘
. . 3KNEAKM
& HepCHElf‘fl{BhI pasBUTHA. | Paznent:
- CoppeMeHHble  cBOOOIHO  PacpOCTPaHseMble - IPOrpaMMbl - paspalbaThIBaroTCs, P = unepccsinkn
" KaK- /14 cBOOOHbIX - ONIePALIHOHHBIX - CHCTeM, *Tak-H- 1715 - OC-Wind ows, -Ouenb- gacTo I Cesinian
. _— i . . K i Vrazatenn
. paspaﬁo‘rlmmi MOTOGHEIX - IPOTPaMM * Ha - 3Tale l'[pO?KTHpOBaHlM ILTAHUPYIOT, - 4TQ ) ] Mpusesarin
- TPOT PaMMHBII IPOAYKT-Gy e T KpocenIaThOpMeHHBIM . P Mpacuseckue oBbeKTsI
VueHble-H-HCCIeJOBaTENH-B-CBOEH 1eaTeIbHOCTH - Hanboiee- 4acTo HCMOIb3Y 0T ® . =
= m = Bl [Mos craTen (akTHEHLIN) 24

|OBEM |j@——6—— @ |111%

Menu [#[gg [ [Broa... (& [Muun... | ‘[npvm... J[E Mosc... |[@ Cruco... || B Konco... ]@ Npun... | B8 plotad.. | = splash... | Pyc ' L) EAER Nun, 27 vion, 10:14 o)

62 S~

Puc. 1. Pabouuii cton onepaunorHoil cucteml Linux Mint 7
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CoBpeMeHHble HayuyHble WCCefoBaHNA He-
BO3MOKHbl 6€3 1CMOosIb30BaHNA BCEMUPHON CETU
NHTepHeT. Cpean cBobGOAHbIX KpoccnnaTtdop-
MEHHbIX Nporpamm gsia paboTbl BO BCEMUPHON
ceTm MoXHo Bblgenutb web-6paysep Mozilla
FireFox [50], noutoBble kKnueHTbl Mozilla Thunder-
bird [51] n Claws-mail [70], MynbTUNPOTOKOb-
Hyl0 nporpammy ans obMeHa MrHOBEHHbIMU CO-
obuweHuamu Pidgin [100]. JaHHble nporpammbl
ABNAIOTCA CTabWNbHbIMK, MOAHOGYHKLMOHANMb-
HbIMU 1 6oJlee 3alULLEHHbIMK, YeM BXopasdllue
B coctaB OC Windows npunoxeHus. Mmveet
CMbIC/ MOJIb30BaTbCsi CBOOOAHBIMU MPOrpaMmma-
MU ana paboTbl B ceT VHTEPHET He3aBMCMMO
oT ucnosnbsyemon OC.

CBo60AHO pacnpocTpaHAeMble
oduCHbIe NporpaMmmbl

HayuyHaa peAtenbHOCTb (HanucaHwe crtaTen,
KHUT, MOHOrpaduii, obopmMneHne oTYETOB U T. A.)
HEBO3MOXHa 6e3 OQUCHbIX MporpaMm. Jrnek-
TPOHHbIe Tabnuupl, BXOAALME B COCTaB MHOMUX
OPUCHBIX MAKETOB, MOXHO WCMOJIb30BaTb HE TOJb-
Ko ana obopmiieHNa JOKYMEHTOB, HO 1 A NPo-
BeEHNA NCCNeAO0BaAHNN.

Kakue e anbTepHaTVBbl eCTb Y BCEM U3BECT-
Horo nponpuetapHoro naketa MS Office? 3To
B MepBylo ovepefb KpoccrnatGopmeHHble CBO-
6oaHble oducHble nakeTbl OpenOffice.org [3, 5,
13, 58], GNOME Office [82]. Kpome Toro, ans
odopMNEHNA JOKYMEHTOB MOXHO MCMOJb30BaTh
TeX (LaTeX) [110].

B coctaB KpoccnnatpopmeHHoro odpucHoro
naketa OpenOffice.org BxopAaT cnegywowme npu-
NOXeHus.

1. TekctoBblli npoLeccop OpenOffice.org Writer.

2. Pepaktop matemaTtunyeckux ¢popmyn Open-
Office.org Math.

3. Tpaduuecknin pepaktop OpenOffice.org
Draw.

4. Mporpamma paboTbl C Npe3eHTauUAMHU
OpenOffice.org Impress.

5. Cuctema ynpaeneHusa 6a3amy [JaHHbIX
OpenOffice.org Base.

6. dnekTpoHHble Tabnuubl OpenOffice.org Calc.

B coctaB OpenOffice.org BxoaWT MOMHOLEH-
HbIl BEKTOPHbIN rpaduryecknii pepakTop, Yero
HeT y ero KoHKypeHTa us MS Office. Mporpammel
u3 naketa OpenOffice.org ymeloT COXpaHATb dan-
nol B popmate MS Office 95-2003 n oTKpbIBalOT
LOKYMEHTbI, fjaxe co3faHHble B MS Office 2007.
Takrie BO3MOXHOCTM CBOOOAHO pacnpocTpaHsie-
moro oducHoro naketa OpenOffice.org, Kak 3Kc-
nopt B ¢popmartbl Pdf n TEX, He nmeloT aHanoros
y KOHKypeHTa u3 komnaHum Microsoft. Kpome To-
ro, iokymeHTbl B popmate OpenOffice.org 3aHu-
MalT HaMHOIO MeHblle MecTa, YeM B dopmaTe
MS Office. 3To0 gocTuraeTca NyTeM MCMONb30Ba-
HUA COOCTBEHHOrO OTKPbLITOrO ¢dopmaTta XpaHe-
HWA OaHHbIX CO BCTPOEHHOW apXxmMBaumen Ha XO-
ay (npu coxpaHeHun u oTkpbiTnn dainos). Mc-
Monb30BaHWE MeXaHM3Ma apxuMBaLuuy NPUBOAUT
K TOMY, UTO Ha OTKpbITUE 1 coOXpaHeHune dainnos
Ha cnabbix MalumHax TpebyeTca HeCKONbKO 60s1b-
Lle BPeMEHM.

K mocTorHCTBaM nakeTa Tak»Ke CTOUT OTHECTU
ero KpoccrnnatGoOpMeEHHOCTb W Hanuuue ero
B peno3vTapuax OONbLUIMHCTBA COBPEMEHHbIX
OMCTPrOYTMBOB Linux.

OpenOffice.org Writer (cm. puc.2) aenaetcs
DOCTONHBbIM KOHKypeHTom MS Office WordP.
Bo3moxHoCTM TekcToBOro npoueccopa Open-
Office.org Writer [53] Huuem He yctynatoT MS
Office Word. Heckonbko pasnunuaercs pacnono-
eHMe N Ha3BaHMe OCHOBHbIX MYHKTOB MEHIO,
HO K 3TOMY MOXHO ObICTPO MPUBbIKHYTb, MOpabo-
TaB C MaKeToM HekoTopoe Bpems. MMocne 3Toro
CTAHOBUTCA OYEBUIHbLIM, YTO PACMONIOKEHME KO-
MaHf 1 nyHKToB MeHio B OpenOffice.org 6onee
nornyHoe n ypobHoe. OpenOffice.org Writer Ha-
MHoro yaobHee MS Word pna co3gaHua v BepcT-
KU [JOKYMeHTOB 6onblioro obbema COXHON
CTPYKTYpbI [5] (yuebHble nocobus, KHWrM, MOHO-
rpadun, otuetol 1 T. A4.), Gnarogapsa oyeHb rMoOKo-
MYy 1 YOGOOHOMY MeXaHV3My MepeKpecTHbIX CCbl-
nok [53].

Pedakmop mamemamuyeckux ¢popmyn

OpenOffice.org Math [56] umeeT cpepcTBa
He TOMbKO BK3yanbHOro cosgaHua dopmyn (Kak
B Microsoft Equation), HO 1 f3blK pa3meTKu ¢op-

3 A MOXeT Ha cerofiHALHNMN AeHb U HaobopoT «MS Office Word — pocToiHbiin KoHKypeHT OpenOffice.org Writer»?
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Puc. 2. OkHo TekctoBoro npoueccopa OpenOffice.org Writer

MyJl, KOTOPbI MO3BONsET co3aaBath Gopmybl
nto60o CNoXHOCTU (CM. puc. 3).

BekTopHbIii rpaduueckuin pegaktop Open-
Office.org Draw [55] &yHKUMOHANbHO CpPaBHUM
¢ CorelDRAW. OgHako Ans pMcoBaHMA Taknx 06b-
€KTOB, KaK 6/1oK-CxeMbl 1 3fIeKTpUYecKue cxembl,
nyyule UCnonb3oBaTb CBOOOAHBIN rpaduuecKmi
penakTop Dia [41] us coctaBa Gnome Office.

Mporpamma paboTbl ¢ npeseHTaunammn Open-
Office.org Impress [56] — BOGPOTHLIN NPOAYKT,
He ycTynawowmin cBoemy KOHKypeHTy Microsoft
Office PowerPoint.

EAVHCTBEHHBIM KOMMOHEHTOM, 3HAUUTENbHO
yCTynatwLmMm CBoeMy KOHKYpeHTy n3 Microsoft,
ABNAETCA CMCTeMa ynpaBfieHna 6aszamu AaHHbIX
OpenOffice.org Base [54]. Ho, cyna no temnam
pa3Butna OpenOffice, co3paHne mowHon CYB —
3TO BOMPOC BPEMEHMU.

OneKTPOHHbIe TabnuMLbl HA KOMMblOTEPE Yye-
HOFO CNy»KaT He TONbKO Ans odopMNIeHNa [OKY-
MEHTOB, HO U AnA MpoBedeHUs pacyeTos. Pac-
CMOTPUM OCHOBHble BO3MOXHOCTW, NpencTaB-
naemble OpenOffice.org Calc pna o6paboTkn u
BM3yanv3aumm JaHHbIX.

Kak 1 B NobbIx 3NeKTPOHHbIX Tabnuuax, B Open-
Calc ecTb BO3MOXHOCTb pacuyeTa no popmynam.

Ona obpaboTkn 6onbwmx 06BEMOB AaHHbIX
CNY>KUT NYHKT rMaBHOroO MeHio [laHHble (CM. puc. 4).
C ero nNoOMoLLbD MOXHO OTCOPTUPOBaTb U OT-
¢bunbTpOoBaTh AaHHbIE, MOCTPOUTL CBOAHYIO Tab-
nnuy 1 grarpammy.

MHorve nHxeHepHble, SKOHOMUYECKIME 3aa-
Uy CBOAATCA K TakKUM MaTPUYHbIM Oonepauusm,
KaK YMHOXEHME, CIIOXKEeHMWE, BbluMTaHMe, obpa-
LeHne, TPAHCMOHWPOBaHWE MaTpUL; BblunCiie-
HWe onpefenuTens MaTpulbl; PeLleHne cuctem
NNHeNHbIX anrebpanyecknx ypasHeHuiA. Mogob-
Hble 3ajauun xopowo pewatotcs B OpenCalc, pna
BbIMOJIHEHWA OoMnepaLuin Hag MaTprLaMm CyLLecT-
BytoT dyHKUun MDETERM (BbluncneHme onpepge-
nutens), MINVERSE (BbluncneHne obpaTtHolM mart-
puubl), MMULT (ymHOXeHune wmaTpuu), MUNIT
(bopmmpoBaHMe eauHUYHONM MaTpuubl). Kpome
TOro, C Nomoulblo onepauun +, —, * B OpenCalc
HamHoro npolue, yem MS Excel, peanusytotca
CJI0XKeHNe, BblUMTaHUE 11 YMHOXKEHMWE MATPULL.

C nomoulbto komaHabl CepBuc — Mop6op
napameTpa MOXHO pellaTb pPa3finyHble ypaBHe-
HWA C OAHOW NepeMeHHON.

OTgenbHylo rpynny 3afjay coCTaBnsAT ONTU-
MUW3aUVOHHbIE U CBOAALIMECA K HUM 3ajauu, B
YacTHOCTN 06paboTKa IKCNEPUMEHTANbHBIX AaH-
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@ Mos cTaTes.doc - OpenOffice.org Writer

e

@ain [lpaska Bua ®opmat Cepeuc OkHo Cnpaeka

B-EHa8 =

Qe @
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BeeM - m3BecTHOMY * MS - Office - Word. - Heckonpko - paznmnuaercs - pacmoNoKeHue - i
B Ha3BAHHE ' OCHOBHBIX * YHKTOB * MEHIO, * HO * K * 3TOMY * MOSKHO * OBICTPO * IPHBBIKHY Th,
= T52460TaB ¢ ' MTAKeTOM" HeKoTopoe- BpeMsl. - [lociie  3ToTo- cTAHOBHTCS - OUEBHAHBIM, "UTO
=) Buibop [x] . .
~| s . . . _ OJOXKCHHE KOMAaHI " K= TOTHYHOE * H
S| [ asb eea oy Fo Hoe g HIL PasMep WpngTa =] =
. § -
= R cT A OK L |
“|1d &  (® A | Pemakrop'matemary = CPTER L CPEMICTBE HE f
KO BH3YaIBHOTO  CO37] OTHoCUTensHeIe pastepal “HO " H* SI3BIK i
Tl 40 -0 20 Fa oo feTRmrdopMVILKOTOPE T oo [ c
Ty u % OXpaHUTb
- a+b a-b axb asb anb hIVk R @ &
sin (%) dx Dyt ook
a-b % azb a/b avb W ~ - 'ﬂ
0 atb Oneparops! 100%
asb ¢ Mpepens 75% | |
© Ha ' KOMIIBIOTEPAX * OTCA ' TAKHE 2
N - . IDHETAPHEIE * TIPOTPAMMHBIC * TIPOAYTHL * Kak - MathCAD), - MATLAB,‘- Maple, 7
< u 8]

int from{{a+b} over {c} } to{h / nroot{7}{k"3} } sin(x"2) dx

Puc. 3. Tekctosbiii npoueccop OpenOffice.org Writer v pepaktop popmyn OpenOffice.org Math

HbIX METOJOM HaUMeHbLUUX KBagpaToB). Ans pe-
WweHna nogobHbix 3agay B MS Excel ecTb cneuu-
anbHbIA MOLUHBIA ONTUMU3AUWNOHHBIN MOAYSb,
Bbi3blBaeMbIi KomaHgon CepBuc — lMouck pe-
weHuA. Kakume anbtepHaTUBbl €CTb B CBO6OJHOM
nakete OpenOffice.org Calc? B coctaB Open-
Office.org Calc paHHux Bepcuii (2.4.2 n 6onee
paHHMUX) MOZYMb peLleHna 3ajay onTUMMU3aL MK
He BXOAUT. [Ina peleHmna NMNHENHbIX N HENMHEN-
HbIX 3aflay ONTUMM3ALUN MOXHO KCMOJIb30BaTh
OuYeHb yAauyHoe paclumpeHure (C PyCCKUM UHTep-
deiicom) AnoHckoro nporpammucta  Kohei
Yoshida [102]. B coctaB OpenCalc Bepcum 3.0
1 Bblllle BXOAUT MOAYSb PeLIeHnA 3aad uHen-
HOro NPOrpPaMMMPOBAHUA (MMHENHBIX ONTUMM3a-
LMOHHbIX 3agau). [Ina pelweHna HeNMHENHbIX 3a-
Jay onTMMM3aLMK ecTb pacwupenue Solver for
Nonlinear Programming [106] (Ha MOMEHT Hanu-
caHuA cTatbk? HGbina JocTynHa 6eTa-Bepcuna pac-
LUMPEHNA, B KOTOPOW Obln nNpobnembl npu nc-
nonb3osaHuu B Ubuntu 9.04, 8 MS Windows Bce
paboTtano 6e3 npobnem, HO aBTOP HAAEETCH, UTo
Ha MOMEHT BbIXOAa CTaTbM 3TW LIEPOXOBATOCTU

4 ABryct 2009 .

yxe 6yayT ycTpaHeHbl). Hannune 6nokos pelue-
HUA ONTUMM3ALMNOHHDBIX 3aay (0CO6EHHO Henu-
HelHOW OMTMMM3aunn) NO3BOJIAET yXKe CerogHa
B OpenOffice.org Calc pewatb 3agaumn (cuctemsl
HefIMHEMHbIX ypaBHeHUI, 06paboTKn 3Kcnepu-
MEHTaIbHbIX [aHHbIX METOAOM HaMMEeHbLUNX
KBaZpaToB U Aip.), KOTOPbIE paHbLle MOXKHO 6bII0

KUpWILIMHECKWA JOK)

OnpenenyTs AMaMNaz0H...
BribpaTe OMaNazoH...

CopTUPOEKAE...

DuneTpR b
MNpoMexyTOYHEBIE UTOMM...
Mpoeepka...

ObbeaVHWTE...
Cpynna u cTpyKTYypa v
CeonHag Tabnuua s

Puc. 4. NyHkT menio lanubie B OpenOffice.org Calc
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pelwaTb TOMbKO B MPOPUETapHbIX 3MeKTPOHHbIX
Tabnuuax MS Excel.

B coctaBe OpenCalc npucytcteyeT 6onbluoe
KOJIMYECTBO CTAaTUCTUYECKUX U GPUHAHCOBBIX PYHK-
uuin. Mpwu pewweHnmr 3agad atoro Knacca OpenCalc
He ycTynaeT CBOeMy MpPONpPUETapPHOMY KOHKY-
pEHTY.

Monb3osatenu Openoffice.org Calc moryT uc-
Monb30BaTb BU3YasbHbIN A3blK NPOrPaMMPOBa-
Hua OpenOffice.org Basic. 9T0 NONHOLEHHbIN 06b-
€KTHO-OPUEHTMPOBAHHbIN A3bIK MPOrPaMMMpo-
BaHWs, MO3BONAIOLLMI CO3AaBaTb MPOrpammbl s
peLeHNA CNOXHbIX 3afiay, KOTopble BO3HMKAT
B NpaKTU4yeckon JeATenbHOCTU. Pycckoasblu-
Hble pykoBogcTea OpenOffice.org Basic [OCTYnHbI
no agpecy http:/authors.i-rs.ru/Basic.

OTtgenbHas TemMa — WCMOJNIb30BaHME 3Jek-
TPOHHbIX Tabnuy ana rpaduyeckoro npeacras-
NEeHMAX JaHHbIX (MOCTpoeHMe Avarpamm u rpa-
¢umkoB). Cepbe3HO NepepaboTaHHbIN B nocnen-
Hux Bepcuax OpenOffice.org (3.0, 3.1) moaynb no-
CTPOEHMA rPad1KOB elLLle He UMEET Takoro OFPOMHOIO
KonmnuyecTBa TUMNOB Anarpamm, Kak MS Excel 2007,
HO UX 6osiee Yem JOCTAaTOUYHO AN OTOOparKeHUs
nccnegyemblX AaHHbIX MPU PELUEHUN VHXEHep-
HbIX MKW Hay4HbIX 3agad. Ha puc. 5 nokasaH rpa-
¢ouk aByx dyHkumin B Open Calc.

Ipadmk QyHKUMA

sin(x), cos(x"3}

-1,9

-3,14-28 24 -2 16 1,2 08 04 0 04 08 12 16 2 24 28 314

Puc. 5. Tpadwkn gByx dyHKumil B OpenCalc

MOoXHO chenaTb OfHO3HauHbIA BbIBOA, UTO
cBob6oHO pacnpocTpaHaembin  OpenOffice.org
Calc MOXXHO peKOMEH0BATb UHXeHepaM 1 Hayu-
HbIM PabOTHUKAM.

OduicHbin naket OpenOffice.org ponxeH 3a-
HATb AOCTOMHOE MeCTO Ha KOMMbloTepe HayyHo-
ro pabotHuka. OgHako, Kak u MS Office, Open-

Office.org cnoxHo 6yaeT NCronb3oBaTb Ha KOMMb-
IoTepax C MaJibiM KOJIMYECTBOM OMNMepaTBHON na-
MaTtu (<256 M6).

B KauecTBe anbTepHATUBbI MOXKHO PEKOMEHIO-
BaTb TEKCTOBbIN npoueccop AbiWord (cm. puc.6)
W 3/IeKTPOHHbIe Tabnuubl Gnumeric (cm. puc. 7)
13 naketa Gnome Office.

TekcToBbIN Npoueccop AbiWord [67] He obna-
JaeT TakMMKM BO3MOXKHOCTAMU, Kak MS Word n
OpenWriter. B yacTHOCTW, B HEM HET BO3MOMHOCTU
paboTbl ¢ popmynamu. Takxke AbilWord He npeg-
Ha3HayeH [ns BEPCTKU CHOXHbIX AOKYMEHTOB.
OpfHako Ans co3gaHua OOMbLIMHCTBA [OKYMEH-
TOB BO3MOKHOCTel AbiWord poctaToyHo, U OH
ABNAETCA TEKCTOBbIM MPOLIECCOPOM, KOTOPbIN
MOXHO MCMOJIb30BaTb Ha ClabbixX MallHaXx.

B Gnumeric [83] ecTb BO3MOXHOCTb pacyeTa
no ¢dopmynam, copTUpPOBKY, GuUnbTpaLUn AaH-
HbIX [27], BBINONMHEHWA CTAaHAAPTHBIX MAaTPUYHbIX
onepauuin 1 NCNoNb30BaHWA MATPUUHbIX YHK-
umn MDETERM (BblumcneHvne onpegenutens),
MINVERSE (BbluncneHve o6paTHOM MaTpuubl),
MMULT (ymHOXeHue maTpuu), pelleHuns ypaBHe-
HUI C MOMOLLbI0 KOMaHAbl Nogbopa napameTpa.
OnNTUMKW3aUNOHHbIE 3aaun OrpaHNYeHbl 3agayva-
MW INHEHOrO NporpaMMmnpoBaHusa [28], uto 3a-
TPYLHAET peLleHre CUCTEM HENUHENHbIX ypaB-
HEHUI W CJIOXHbIX 3afay 06pPaboTKU aKCnepu-
MEHTaNbHbIX AaHHbIX. A BOT O0NbLIOe KonnyecT-
BO CTAaTUCTUYECKMX U UHAHCOBLIX QYHKLMNA
genaT Gnumeric cepbe3HbiM KOHKypeHTom MS
Excel n OpenCalc npwn pelueHnn 3KOHOMNYECKINX
3apauy [27-29].

Ewe oguH cywecTBeHHbI nntoc Gnumeric —
HanMuMe MOLLHOro MoAyns MOCTPOEeHUs rpa-
dukoB u pmarpamm [27]. Ha cyb6beKkTUBHbBIN
B3I/154 aBTOPA, OH Aake NomMollHee, yem B Open-
Office.org Calc.

N3 npoBefeHHOro aHanusa HamnpawmBaeTcs
BbIBOZ, YTO CBOOOAHO PacnpOCTPaHAEMbI NaKeT
Gnumeric [OMXeH 3aHATb JOCTOMHOE MeCTO Ha
CnabblX MallMHaX, KOTOpble elle COXPaHWINCD B
HayuHbIx nabopaTtopuax.

Ina nocTpoeHuns cneunann3npoBaHHbIX CXeM
(Hanpumep, 6/10K-CXeMbl, SNEKTPUUYECKE CXEMbI
W T.N.) CBOBOAHO PaCcnpOCTpaHAEMbIN KpoccniaT-
dopMeHHbIN  rpaduyeckuin pegaktop Dia [41]
(pnc. 8) MOXeT 3aMeHNTb NpPONpPUeTapPHbIN NakeT
MS Visio [9].
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@aitn [MpaBka Bup BCTaBWTb

®opMaTUpoBaHWe Cepeuc Tabnwua

Collaborate [OokymeHTbl Cnpagka

el a@l

B | & [owene V]

|v ” Times New Roman

BE -

A
Il

o

s 9l o

CrpaHuua:1/1 |

| BCT |default | uRU

Puc. 6. OkHo TekcToBoro npoueccopa AbiWord

®aitn Mpaska Bwa Bcraeka ®opMmaT Cepsuc [laHHbie CnpaBka
BOoH g LRI SYe v @E i
E— O W Y = ~Avia~
B | C | D E F | G | H I ] | K | L | M
1 x v z - o
2 -3,1415927 —1,22E-16 0,91726034 Tpaduk dyHKu WA
3 —3/-0,1411200 —0,2921388 X
a —2,8/—0,3349882 —0,9992338 .
5 —2,6/ —0,5155014  0,29288274 Y=sin(x), cos(x"3) |
6 —2,4/-0,6754632 0,30807309 | 1.5 3
7 —2,2| —0,8084964| —0,3406182
8 —2|—0,9092974] —0,1455000
E) —1,8/—0,9738476 0,89993090
10 —1,6/—0,9995736 —0,5780924 m
11 —1,4/ —0,9854497 —0,9219958 |
12 —1,2/—0,9320391 —0,1565570 »
13 —1/-0,8414710 0,54030231
14 —0,8/—0,7173561| 0,87176641
15 —0,6/ —0,5646425] 0,97676256
16 —0,4/ —0,3894183  0,99795270
17 -0,2/-0,1986693  0,999968 [ °°
18 2,6645E—15| 2,6645E-15 1
19 0,2 0,19866933  0,999968
20 0,4/ 0,38941834  0,99795270
21 0,6/ 0,56464247 0,97676256
22 0,8 0,71735609 0,87176641| 0
23 1/ 0,84147098 0,54030231
24 1,2| 0,93203909 —0,1565570
25 1,4 0,98544973 —0,9219958
26 1,6/ 0,99957360 —0,5780924
27 1,8/ 0,97384763 0, 05
28 2| 0,90929743 —0,1455000
29 2,2| 0,80849640 —0,3406182
30 2,4/ 0,67546318 0,30807309
31 2,6/ 0,51550137 0,29288274
32 28033498815 ~0,9992338 |
33 3/ 0,14112001  —0,2921388 i 1‘3 é i‘i l‘U 1'2 1'4 1‘6 IIE Z‘U Z‘Z 2‘4 ZIE ZIB SIU 3‘2
34 | 3,14159265| 1,2246E—16  0,91726034 , ‘3
>
nm:rl‘nwcTZ |J'|VIL'T3‘ D
H CyMMa=0

Puc. 7. OkHO 3neKTpoHHbIX Tabnuw Gnumeric
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Puc. 8. Tpaduueckmit penaktop Dia

B KauecTBe e MONHOLEHHOrOo TOYEYHOrO rpa-
dunueckoro pepakTopa MOXHO PEKOMEH[OBaTb
CBOOOAHO pacnpocTpaHaeMbli pefdaktop GIMP
[22, 39, 80, 84].

[nAa KayecTBEHHON MOArOTOBKU [OKYMEHTa
K M3JaHMI0 MOXHO MCMOJIb30BaTb CUCTEMY KOM-
nbloTepHoro Habopa LaTeX [3, 20, 45, 65, 110].
Mpu ee mMcnonb3oBaHWM BO3HWKaeT npobrema
BblbOpa CneLunan3MpoBaHHOIO TEKCTOBOIO pe-
npaktopa. B OC cemeiictBa Linux MOXXHO MCMOsb30-
BaTb TeKCToBble pefakTopbl Tea [109], Gedit [79],
Kile [88] unn Kate [43, 87], KoTopble eCTb B peno-
3UTapuAx GONbLUVHCTBA COBPEMEHHBIX AUCTPU-
6yTVBOB. B KauecTBe TEKCTOBOro pefaktopa ans
OC Windows BO MHOIMX KHMIax 1 pyKOBOACTBAX
no LaleX (TeX) pekomeHAylT MponpueTapHbIn
1 nnatHbIn pepakTop WinEdt [118]. Ho emy ectb
npeKpacHble CBOOOAHblE anbTepHaTUBbl — pe-
nakTopbl Led [90], TeXnicCenter [111].

Kpome Toro, ana KauectBeHHOro Habopa Tek-
CTa cnepyeT obpaTuTb BHUMaHWE Ha crheuuanu-
31MpPOBaHHble TEKCTOBble Mpoueccopbl Lyx [92]
n Texmacs [117]. Lyx npepctaBnseT coboin BU3Y-
anbHytlo 06onouky Hag LaTeX. A Texmacs — 3710

MOLLHbIN CMeLnann3npoBaHHbIA TEKCTOBbIN NPo-
Lleccop, KOTopblii OPUEHTUPOBAH MMEHHO Ha Ha-
YUHbIX paboTHMKOB. OH MOXeT paboTaTb C OKY-
MeHTamn B ¢opmate LaTleX. B Texmacs moryTt
WHTErpMpoBaThCs BHELLHWE MaTeMaTuyeckme na-
keTbl (Maxima, Scilab, Octave v gp.), 4To pgenaet
CBOOOHbIE MPUNOXKEHUA PearnbHbIM KOHKYpPEH-
TOM TakoMmy nakeTy, kak MathCad.

TpagMUMOHHO K OGUCHBIM Nporpammam OT-
HOCAT cnoBapu 1 nepesogunkn. Cpean cesoboa-
HbIX MPOrpaMm Ha CErofHAWHUA AeHb CIIOXHO
HalTN [OOCTOMHbIX KOHKYPEHTOB nponpueTtap-
HbiIM nepeBogumkam POMT [16, 52] n Pragma
[14, 25]. No3TOMy eCTb CMbIC/T UCMOJIb30BaTb OH-
nalH-BepCcUM MepeBOAUYMKOB Ha OduMLMANbHBIX
canTtax nporpamm [14, 52]. A BOT y 3Ne€KTPOHHOro
cnoBapa Lingvo noABMNCA OOCTOWMHBIN KOHKY-
PEHT — 3TO CBOOOJHO PACMPOCTPAHAEMbIN KPOC-
cnnatdopMeHHbIN cnoBapb StarDict [63, 64, 107,
108]. CywecTByloT Bepcun crioBapa ana 6onb-
wwuHctea OC (Windows, Linux). Kak n3secTtHo, Ka-
YecTBO 3JIEKTPOHHOrO CJIoBaps onpefenset-
CA B MepByl0 oyepedb He CTONIbKO 060NI0YKOl
(pnc. 9), a KonMUecTBOM MNoAKJYaeMblx ¢paisios
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co cnoBapamu. Ina StarDict Ha cerogHAWHNN
[eHb CyLlecTByeT orpoMHas 6asa cnosapen pas-
JINYHBIX A3bIKOB [64], TaK UTO MOXKHO PEKOMEH-
[OBaTb MCMNONb30BaTb 3TOT 3/IEKTPOHHbIN Co-
Bapb, HesaBucmmo ot OC, B KOoTopou Bbl pabo-
TaeTe.

StarDict

Y QUMCTUTL [welcnme

| welcome | e B &% - B

- | weld —
<--- Mugller7GPL ---> El

welcome
['welkam]
1. _n. 1> npueeTcTBUE

welder
welding

welfare

welkin 2> roCcTenpUMMMCTBO, padyLWUHbIi NpMEM; to give a warm
well welcome okaszaTh cepeyHsii npuém; to find a ready welcome
6bITh paayLWHO NPMHATLIM; to wear out (MW to outstay) smb.'s
welladvise welcome 310ynoTREDIATE YbWM-/1. FOCTENPUMMCTEOM; =
HafoenaTh X03A€BaM 2. _a. 1> XeNanHbli; NpUATHLIA; welcome
* News NprATHaA HoBoCTh; to take smb. welcome paaywHo
NpUHUMATL KOro-1. 2> welcome to _predic. 0XoTHO

@ wellbalance[~] | paspewaembii; he is welcome to use my library 4 oxoTHo

D] Mo3BOA0 EMY N0ML30BATHCA Moed bubanoTekol; (you are) [+]

[ ckarmposate 2 o] 38 o @ [

wellappoint
wellarmed

Puc. 9. OkHo cnoBaps StarDict

Kpome paccMOTPEHHbIX OGUCHBIX MPUNIOXKe-
HWUI, cnepyeT obpaTVTb BHUMMaHWE Ha OHMaMH-
oducHble nakeTbl, Takne Kak Google Office [2, 8],
3NEKTPOHHas Tabnnua Numsum [2, 97] n uepTex-
Has nporpamma Gliffy [2, 81].

C80600HO pacnpocmpaHsiemblie
MamemamuyecKkue hpozpammol

B npakTtnueckon geATeNbHOCTU HayuHble pa-
GOTHUKM Pa3fNYHbIX HanpaBAeHUN UCMOMb3YT
MaTemMaTU4YecKne NporpamMmoi.

Ha komnbtoTepax nog ynpasneHnem OC Win-
dows wucnonb3ylTCcA Takue nponprieTapHble
nporpammMHble npoayTbl, Kak MathCad [49], Mat-
lab [96], Maple [95], Mathematica [119]. OgHako
CTOMMOCTb VX TAKOBa, UTO OYEHb HEMHOrne ob6-
pa3oBaTefibHble U UCCNIeloBaTeNIbCKME yUupexe-
HUA MOryT Mo3BoNuUTb cebe 3aKynaTb 3TW NpPo-
rpamMmbl. Kpome Toro, npu npoeeaeHnn nccnego-
BaHMI 3a4acTylo Takme MHOroQpyHKLMOHasbHble
cucTeMbl He TpebytoTcs.

PaccmoTpum, Kakme cBOGOAHO pacnpocTpa-
Hsiemble MPOrpaMMbl MOXHO MCMOJIb30BaTb AJiA
peweHns MaTeMaTUyeckux 3agad, obpaboTKy,
MOZEeNMpPOBaHMA 1 BU3Yyanm3aunm aHHbIX.

Scilab [1, 21, 35, 61, 62, 103, 104] — cuctema
KOMMbIOTEPHON MaTEMATUKKW, KOTOpas npegHa-
3HaueHa [N BbINOMHEHUS NHXEHEPHbIX U Hayuy-
HbIX BblUMCNEHNA. o BO3MOXHOCTAM MNaKeT

Scilab npaktnuyecku He yctynaet Mathcad, a no
uHTepoelicy 6nmsok Kk Matlab. B Scilab peannzo-
BaHbl YNCIIEHHbIE METOAbl pPelleHns 3afay Bbl-
yncnnTenbHoOm matematuku [1, 21, 35], cpeamn Ko-
TOPbIX MOXHO BbIAENNTb CliefyoLlue:

e 3aJlaum NUHeHoN anrebpsbl (cM. puc. 10);

e HeJ/IMHelHble YPaBHEHMA W CUCTEMbI; Ha
puc. 11 npefcTtasneHo pelleHve B Scilab ypas-

X

HeHusA %—2(x—1)2=0, a Ha puc.12 —

pelleHre cucTeMbl
{x% +x3=1
x2 —x, =0
e 337jauyn ONTMMU3ALM, NPU PELUEHNMN KOTO-
pbix cnefyeT 06paTUTb BHUMAHME Ha HECKONbKO
HecTaHAapPTHbINA CMHTaKcKc [1, 35];
e nuddepeHUNpoOBaHNE U WHTErPUpPOBa-
HUe; Ha purC. 13 NpefCTaBeHO pelleHne 3adaun

HENVHENHbIX YypPaBHEHWUN

1 2
BbIUNCNIEHMA UHTErpasna ftidt;
0 4/3+sin(t)

e 00paboTKa 3KCMEPUMEHTANbHBIX AAHHbIX
(MHTepnonAUMA N MEeTo[ HaUMeHbLUUX KBagpa-
ToB) [1, 21, 35];

e 06blKHOBeHHble AnddepeHLmanbHble ypas-
HeHua n cuctemsl [1, 21, 35].

B Scilab ectb BcTpoeHHble dyHKUUM Ans unc-
NEHHOTro peLleHna 6GOoNbLWIMHCTBA CTaHZAPTHbIX
MaTemMaTUyeckmx 3agad. [insa pelueHna HecTaH-
LapTHbIX 3aday B Scilab ncnonb3yeTtca JOBOMBbHO
MOLLHbIA  OOBEKTHO-OPUEHTMPOBAHHDLINA  A3bIK
NPOrpaMMmNPOBaHMA (SCi-A3bIK), C MOMOLLbIO KO-
TOpPOro nosib30oBaTeSlb MOXET CO3faBaTb CBOU
BM3yaJibHble MPUNOXKeHUs (C MCNoNb3oBaHUEM
BCTPOEHHbIX GYHKLMI), KOTOpble MOTYT BbIMNOJ-
HATbCA KaK OTAeSibHble Mporpammbl B cpefe
Scilab. Sci-A3bIk Ha PyCCKOM A3bIKe ONUcaH B KHU-
re[1].

Mpaduueckme Bo3mMoXXHOCTM Scilab He ycTyna-
0T NponpueTapHbiM MaTeMaTUYECKM MaKeTaMm.
Ha puc. 14 npeacTaBneHbl pasnuuHble rpadurKy,
BbIMONHEHHbIe B Scilab.

CnepyeT 06paTnTb BHUMaHMWeE Ha TO, YTO B CO-
cTaB Scilab BxoanT Scicos [103] — cuctema Kom-
MbIOTEPHOTO  MOAENIMPOBaHWA,  aHasnornyHas
Simulink.

M3 npoBefeHHOro aHanusa MOXHO chenaTb
BbIBOJ, YTO CBOOOHO pacnpoCTpaHaeMblil MakeT
Scilab poneH 3aHATb JOCTOMHOE MeCTO Ha KOM-
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File [paeka HacTpolku ¥npaeneHwe WHcTpyMeHTel 2 Toolboxes

Bl é$E0 Bl AS| @

HoHCone

--=//0npepgenede MaTpuusl B Scilab

—-=A=[123; 67 45; 27 11]
L=
3.
45.
11.

[
e ]

--=B=[5 2 1; 8 4 3;1 -2 9];
--=//0nepauu Hag MaTpUuaMu

-.=C=(A+B) - 4~ 2-B 3

- 371, - 141. - 382
- 734, - 523, - 1358,
53, 127, - 1032,

--=//PellgHe MaTPUYHOrO YpaesHeHWa A™2 ¥ =B"3

- osX=inv((An2))*En3

¥ o=
2024.7558 9328.613032 499.52083
- 218.23176 - 95.939575 - 5B8.434212
- 243.50623 112.198585 - 56.022428

--=//Mpoeepka

-
ans =

1.00-10 *
0.0363798 - 0.0181899 Q.
a. - 0.1455192 - 0.1455192
0.1455192 - 0.0727596 Q.

- ==/ /BrMUCNeHe onpefenuTena MaTtpuub &*B

- -=det [ A*B)
ans =

- 5512

.-

Puc. 10. PewwueHne HekoTOpbIX 3314 nHelHoI anrebpbl B Scilab

nbloTEPE CNeunanunucTa, Yba AeAaTeslbHOCTb CBA3a-
Ha C pelleHneM 3agad BblUNCINTENbHOW MaTeMa-
TUKN.

Maxima [7, 10, 23, 30] — maTemaTtunyeckas
CUCTEMA CMMBOJIbHBIX W UYMCNIEHHbIX BblUUCHE-
HUI.

Mporpamma paboTaeT B KOHCOJIbBHOM pexume
(cm. puc.15) n B BMAE OKOHHOrO (CM. puc. 16)
npunoxenua. lMpu npoBegeHNN BblUNCIEHWN
Maxima wcnonb3yeT TouHble apobu, Lenble ync-
Jla N Yncna C niaBatoLLen TOUKOM NPON3BOSIbHON

TOYHOCTW, YTO MO3BONIAET MPOBOAMUTL BblUMCHE-
HMA C OYEHb BbICOKOW TOYHOCTbIO (CM. puc. 15).

Maxima moXeT 3aMeHUTb NPu peLleHnn He-
KoTopbIX 3agay Maple n Mathematica. C ee no-
MOLLbIO MOXHO MPOBOAUTbL ONepaLuu:

e C BeKTopamu, matpuuammn (cm. puc.16) un
TeH30pamu;

e nnddepeHumnpoBaHus (cM. puc. 17), uHter-
pVpOBaHUA, BblUMCIeHNA npedenos (cm. puc. 18);

e pasfiokeHua B pag (cm. puc. 19), npeobpa-
30BaHuA Jlannaca;
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File Mpaeka Hactpoiikn Ynpaenedne WhecrpymenTer 7

ZEAE0|BAS @

FamaHiHDE OFHO

——>//Pemesne HelMHEeMHOTO YDAEHEHWS

-—>//0npegender @yHRLIE

——>deff('[v]=f£(x)"', "v=exp(x)/5-2* (x-1)"2"'):

——>//oBpamaenca ® @vHEmmM fsolve, OepEHII DapaMeTph — EBEKTOD HaUYaNeHHE OpMEmmesHyii, ETOROH — GVHELMA

--»fsclwve ([0;2;5],£)

0.5778406
1.7638701
5.1476865

E KomaHgHoS OKHO

|Ei[e [paska Hactpo@kn Ynpaenedue MHcTpymedter 2

EETFYEEE-YEG

KErER HE e HE

;——>defft'Iy]=funtx}', Ty (1= (124 (2721 (2 == (1) E3-x(2) )

——>faolwve ([-0.5 -0.5], fun)

- 0.8280314 - 0.5636242

——>fzolwve ([0.5 0.5]1, fun)

8260314 0.5636242

x2=1

2
o X .
Puc. 12. Pewwenne cuctembl ypaBHeHMM{ Voo B Sdlab
X —
3

pelaTb:
e 00bIKHOBeHHble AnddepeHuranbHble ypas-
HeHusA (cm. puc. 20 (Ha c. 73));
e 3afaun 06pPabOTKM 3SKCMepUMEHTaNbHbIX

AaHHbIX;

XZZO

® HenvHelHble YpaBHEHNA 1 CUCTEMbI YpaB-
HeHWI.

Maxima moxeT 6bITb MCnonb3oBaHa Npu Npo-
BeEeHUN aHaNUTUYECKNX PacYEeTOB M MOCTPOEHUM
LBYX- 1 TpEXMEPHbIX rpadrikos [7, 30].
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B oo T, ol

File Mpaexka Hactpoiikn Ynpaenexwe WHcTpymMedTter ?

#BXE0BAS @

~->deff (' [v]=h(t)', 'v=t"2/sgrt(3+sin(t)}"); o

|-—>/ /MaTerpupoBasve mMeromom HeoroxHa-Korecca

-—>[I,err]=intg( 0, 1, h)

err =

1.933D-15

-
I

0.1741192

——>// MuTerpuMpoBasMe MeTodoM CMMOCOHA

-—>integrate('h', 't', 0, 1)
ans =

0.1741192

< | n P~

Puc. 13. YncneHHoe unTerpupoBatue B Scilab

(EoE .~ =)

File Tools Opaska 2 - Mpocuotp kogz —

DL L0

macro histplot : (norm alized) histogram plat subplot

[~ saussian random sample histogram
|—_exact gau: i

018
010

B b
P I T

008

4 3 2 4 0 1 2 z 4 T4 32 4w
C (Classes)

Puc. 14. Tpaduku B Scilab

Qain [Mpaska Bua TepmuHan Cripaeka
aer@aer-desktop:~$ maxima [l

Maxima 5.13.@ http://maxima.sourceforge.net

Using Lisp GNU Common Lisp (GCL) GCL 2.6.8 (aka GCL)

Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

This is a development version of Maxima. The function bug_report()
provides bug reperting information.

(%i1) 341
(%01) 295232799039604140847616609643520000000
(%12) 1/2+2/3+11/17+100/101-13/97;
2667919
(%02) eeeeee
999294
(%13) 1/2+2/3+11/17+100/101-13/97, float;
(%03) 2.669803881540367
(%14) []

Puc. 15. [pocTeiiune pacueTbl BbICOKOI TOUHOCTI
B8 Maxima B KOHCONbHOM peXxume

®ain Mpaska Maxima YpasHenns AAre6pa AHanus YNpOCTATS [Pagyiki HMCHEHHbIE BbIMMCAEHMS Crpaska
=] bl 030

Using Lisp GNU Common Lisp (GCL) GCL 2.6.8 (aka GCL)

Distributed under the GNU Public License. See the file COPYING.

Dedicated to the memory of William Schelter. M

This is a development version of Maxima. The function bug_report()
provides bug reporting information.

(%i1) y: matrix ([a-4, 3-b], [a+ll, b-7]);

a-4 3-b
(%01)

a+1l b-7

(%12) hiy™(-1);

1
a4 3.0
(%02)

1
(%03)
1

(%14) determinant(h);
1

1
(a-a(b-7) (a+m)(-b)

(%04)

@

B0z

[2]

npocTuTh npocTTs (pau) | daTopusosate ackpsITh e ‘pacpitk 20...
Vi vi (paw) | o P Pe i 0,

rospnc0.. |

| [Forosa x ssoay

‘Vnpnnmrhhpur) Pa(Kpb\Tb(Tpur)‘ Mpusectu (Tpur) H Cr. popma ‘ Pewuts OLIY...

Puc. 16. [pocteiime onepaumn ¢ CUMBONbHBIMI MATPULLAMM

(%112) f(x):=x*sin{cos(x"3));

(%012) f(x) :=x sin[cus[xsj]

d:diff(f{x),x,2);

(%013) -9x> sin(xsj2 sin[cos(xsn -12x7 sin[x3] cos[cos(xsn -9x® cos(xsjcas[cos[xsjj

Puc. 17. (umBoIbHOE BbIUMCIEHNE BTOPOIA NPOU3BOAHOI

(%16) Tlimit(sin(x)/x, x, 0);
(%06) 1

(%i7) 1imit((1+1/x)"x, x,inf);
(%07) %e

Puc. 18. BbluucneHue nepgoro 1 BToporo
3ameyaTesibHblIX Npesenos

(%i20)

taylor(cos(x),x,0,7);
2 4 6

x° x X
(%020) 1 -—+—-—+ ...
2 24 720
(%i2 taylor{cos(x"2),x,0,16);
KB B2 X1
(%021) 1-—+—-——+ +
2 24 720 40320
(%122) taylor(exp(-x~2),x,0,8);
2 XA )(E XB
(%022) 1-X"+—-—+—""+ ...
2 6 24

Puc. 19. PaznoxeHue GyHKumii B pag Teiinopa

Ha puc. 20-21 npuBeaeHbl rpadpuiku, NocTpo-
eHHble B Maxima.

DTVM nepeyHeM BO3MOXKHOCTU MaKeTa He or-
paHnumBatoTcA. NoapoObHO C NAKETOM MOXHO 03-
HakomuTtbca B [30].

CnepyeT 06paTTb BHMMaHUWe, uto B Maxima
NPUCYTCTBYeT BCTPOEHHbIM MaKpos3blK, Gnaro-
Japsa yemy nporpamma CTaHOBUTCA NPaKTUYeCKU
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HeorpaHUYEHHO pPacLIPAEMbIM WHCTPYMEHTOM
OnA NPOBeAeHNs KaK YMCNEHHbIX, TaK U CUM-
BOJIbHbIX BbIYNCNEHUN. A COBMECTHO C TEKCTO-
BbIM pefakTopoM Texmacs W PacCMOTPEHHbIM
paHee naketom Scilab moxeT 6biTb 60nee MoLl-
Hom cpegon B OC cemeincTBa Linux ana nposege-
HUA pacyeToB 1 0POPMIEHUS JOKYMEHTOB, YeM
BCceM n3BecTHbln MathCad B cpene Windows.

urav:8*'diff (v, x,2) -2%y=x*cos (x);
(a2 )

(%021) Bi _VJ'—Z_V:XCOS(XJ

dx2

ode?Z (urav, v, x) 5
3
8s3in(x)-5=xcosix) sz .
y=++ £k1 %" T+ £k2%e

(%022)

Puc. 20. Pewwenve suddepeHumnanbHoro ypaBHeHna
8y " —2y=xcosx

EET)

1

0 [ A O T L

1) | \/\ i

0

sin(cos(2*x))

-0.2 ‘ / \

ol

=1

|
-1

16.3363, -1.28421 X

Puc. 21. Tpaduk dyHkimn y =sin(cos(2x) ) Ha unTepsane
[—4m; 4]

T S ——— 1P|

3*ur2-0.7*v

sbonvronoNRE®

jew: 60.0000, 30.0000 _scale: 1.00000, 1.00000

Puc. 22. Tpadwk dynkumm z(u,v)=3u’ —0,7v

Ha cerogHawHun geHb Maxima — He TONbKo
He3aMeHUMbI MHCTPYMEHT Ha KOMMbloTepe yye-
HOFO, HO U YHMKasibHas NporpamMma Ajs Ucnosb-
30BaHUs B yyeOHOM MpoLecce MNpu K3yyYeHUu
KacCcUYecKoro Kypca BbICLUEeN MaTeMaTUKN B YHU-
BepcuTeTax [30].

[ns pelwleHns maTeMaTyeCKux 3aay MOXHO
ncnonb3osatb Octave [40, 98, 115] — BbICOKO-
YPOBHEBbIN A3bIK NMPOrpPamMMrpPOBaHNA, COBMEC-
TUMbIA ¢ Matlab, npegHa3HauyeHHbI NpoBene-
HWA YNCNEeHHbIX pacyeToB [6]. NonHoe onncaHne
ero MoxHo Haintu B [115]. Ina pabotbl Octave cy-
WwecTBYeT yaobHan rpaduyeckan cpepa QtOctave.
Ha puc. 23 (c. 74) npenCTaBneHo pelleHne 3aga-
4y 06pPabOTKM SKCMEPUMEHTANbHbIX AaHHbIX Me-
TOoAOM crinanH-mHTepnonAumu B Octave. QyHKUUN
Octave peanu3yioT 60/bLIVHCTBO anropUTMOB Bbl-
uncnutenbHon Mmatematmku. CpepctBamun Octave
MOXHO MPOBOAUTb UMCIIeHHOoe AnddepeHuun-
poBaHMe ¥ MHTErpupoBaHMe, pellaTb 3ajauu
NMHENHOWN anrebpbl, HeNMHENHblE YypaBHEHWA
N CMUCTEMbI, OObIKHOBEHHble aAnddepeHUmanbHble
YpaBHeHUA 1 CUCTEMDbI, 3aaun 06paboTKM 3Kcne-
PUMEHTaNbHbIX JaHHbIX 1 MHOTME ApYrve 3afaqun.

B cBA3M C Tem, UTO 3TO eLle u A3bIK NPOrpam-
MupoBaHus, Octave ABNAETCA OLHOW U3 CambIX
MOLLHbIX CUCTEM [f1A YNCIEHHOIO PELUEHUS WH-
MKeHepHbIX 1 MaTeMaTnyeckmx 3agad. Octave Mox-
HO paccMaTpuvBaTb KaK Cepbe3Hblli KOHKYPEHT
Matlab. Kak n gna Matlab, pna Octave MOXHo pas-
pabaTbiBaTb NakeTbl pacwmpeHni [115].

PaccmMoTpeHHble TpU YHMBEpCaNibHbIX MaTe-
MaTMYeCKUX MakeTa No3BOMAIOT peLwaTb MaTemMa-
TUYeCKUe 3afjaum pPasfiyHOM CNOXHOCTM Bnaro-
Japa peanu3aumy BO BCTPOEHHbIX GYHKLUAX
60NbLIOr0 KONMMYecTBa anroputMoB BblUUCIIW-
TE/IbHON MaTEMATUKM U BCTPOEHHOMY S3blKY
nporpammupoBaHus. ObpalyaeT Ha cebsa BHU-
MaHue 6/M3KUIN CMHTAKCUC 3TUX U PAacCMOTPEH-
HblX fanee cBOGOAHbIX MaTemMaTUYeCcKux Mnpo-
rpamm.

Kpome 3T1x WMpOKO N3BECTHbIX MaTemMaTuye-
CKMX MaKeTOB, ANA pelleHus 3agay BbluMCIU-
TeNIbHOM MaTEMATVKN 1 NMPOBEAEHUS aHanuTnYe-
CKMX pacyeToB MOXHO MCMONb30BaTb Crefyto-
Wwme cBoboAHblE MPOrpaMmbl.

FreeMat [72, 73] — cucTteMa KOMMbIOTEPHOM
MaTemMaTuKK, aHanornyHasa Scilab, Ho ¢ meHbLN-
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= File View Analysis Data Equations Matrix Plot Statistics Config Help

@
5]
&

OHX®-B-0€ 6 ¢ == ‘~E— Octave Terminal .
Variables® List ® 7 New mEE
View Variable list View Fle Edit Run Config
| [5) \ ZN=N | SN Oom « & & &

Name size Bytes Gl U G

b Local.. Lm* p -

b £ Func... 1xf=[0:0.05:101; .

2xp=10:101;  yp = sin (2¥pi*xp/51;
3spl= (xp.yp.xf, spline');
4 plot P.YP,
5 legend { . )
[ —— B}
Commands’ List & (R 5 Celk 27
View Command List =
= | L = 3
t=0:0.1:6.3 T
points
spline
plot (t, cos{t), "-icos(t):", t, sinlt), "+3:si
plot (&, cos(sin(t)), "cos(sin(t));", t. sin(
~ 0.5
w1 ]
Navigator (3]
View
o or

COO & Hilh =

|/hame/aar ‘ v‘ ‘Go‘

Flters: [«.m [v] o

[E5) Books

[E5 pvD_soFT

[E5 DVD_SOFT{ald) '

[E5 Downloads 0 4 & 8 1w
|L2.00605, —1.21195

[E5 mMyDownloads

— - >>
=] SMathstudioDesktop.0_80.Mono [~ ‘

Puc. 23. Peanuzauma cinaith-uHTepnonAuum ¢ nomotubto Octave B cpege QtOctave

Euler Math Toolbox [68] — cuctema yncneH-
HbIX M aHANUTMYECKNX PacyeToB, MO CYHTAKCMCY
nogo6Haa Matlab.

Sage [60] — nporpamma anA mMatematuye-
CKUX pacyeToB, 06beAmnHAIOLLIAA MHOXECTBO CY-
LLeCTBYOLMX CBOOOHbIX MAKETOB B AUHON Cpe-
[e, HanucaHHom Ha Python.

Ona Busyanusaumm gaHHbix Octave n Maxima
ucnonb3yT nporpammy Gnuplot [38], KoTopyto
MOXHO paccMaTpuBaTb Kak CaMOCTOSITeNbHOe
npunoxeHue. Gnuplot pabotaeT B KOHCOJIbHOM
pexrme, rpapuryeckoe OKHO MOABMAETCA TONbKO
npu BbiBoAe rpadumka. ITo MOLHasA Nporpamma
[ns NoCcTpoeHns rpadprKkos, No3BonALLaa CTPo-
UTb [BYX- U TPEXMEePHbIX rpaduku nobomn cnox-
HocTu. MofHoe aHrnoA3bIYHOE OMMCcaHue BCTPO-
€HHoro s3blka Gnuplot npefCTaBneHo Ha CTpaHULe
http://gnuplot.sourceforge.net/docs/gnuplot.html.
Ha puc. 24 nsobpaxkeHbl rpaduKm, NOCTPOEHHbIE
C nomMolLbto NakeTa Gnuplot.

[ns noctpoeHus rpadrkoB 1 06PAbOTKN AaAHHDIX,
Kpome Gnuplot, cyulecTByeT 6OMbLLIOE KONMYECTBO
cBoboaHbIX Mporpamm [12, 24, 26]: Extrema [75],
RLPIot [101], Fityk [71], Gretl [86], MayaVi [112],
Zhu3D [121], OpenDX [99], Veusz [116].

Tpaiuim agys y HKUWA

o I —
i f.,' \ Ao —
] J

Puc. 24. Tpaduku asyx GyHKuuii B Gnuplot

OpfHako, Ha B3rnsApg aBTopa, Hambonee ypau-
HOW NpOrpammon Ana NOCTPOeHUsA ABYX U Tpex-
MEPHbIX rPadUKOB, a TaKXKe /1A aHann3a JaHHbIX
ABNAETCA KPOCCNNaTGOPMEHHBIN NakeT HayyHOW
rpadukn Scidavis [105]. Ero BO3MOXXHOCTU MOX-
HO CPaBHUTb C XOPOLLO U3BECTHOWN NpornpureTap-
Hon nporpammon Origin. K npenmyLectsam 3Ton
nporpammbl cnegyeT OTHEeCTU: NPOCTON UHTYU-
TUBHO MOHATHBLIN UHTEPPENC, BO3MOXHOCTb MO-
CTpOeHMA rpaduKoB PasINYHOro Tvna, bosnblume
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BO3MOXXHOCTM Mo 06paboTke 3KCMepuMeHTasnb-
HbIX AaHHbIX. HecMoTpa Ha He6OosbLION pa3mep
(amMcTpubyTUB Nporpammbl 3aHUMAET okono 10 M6),
3Ta NporpamMmMa cnocobHa peLaTbh peanbHble 3a-
Jaun no obpaboTKe SKCrepUMEHTANbHbIX AaH-
HbIX 1 CTaTb peasibHbiIM KOHKypeHTOoM Origin. Ha
puc. 25 npuBefeHbl pe3ynbTaThl pelleHus pe-
anbHOW 3agaun 06pPaboTKM SKCNepUMEHTANIbHbIX
NaHHbIX B Scidavis.

[na npoBefeHNA HECNIOXKHBIX aHANIUTUYECKIX
pacyeToB MOXHO peKOoMeH[OoBaTb HebonbLuyo
KOHCOJIbHYI0 nporpammy Yacas [4, 113]. Ana pe-
weHus anddepeHUranbHbIX ypaBHEHWI B YacT-
HbIX MPOU3BOAHbIX METOLOM KOHEUHbIX 3fIeMeH-
TOB W BM3yaNnn3aLun pelleHmns CyLLecTBYOT CBO-
600HO pacnpocTpaHsemble nNakeTbl Freefem
n Freefem3d [73], kKoTopble MO CBOMM BO3MOXHO-
CTAM He YCTYMnalT MOAY/I0 peLleHns ypaBHeHUN
MaTemaTU4yeckom pusnkn 13 naketa Matlab.

Ina noctpoeHna peannctnyeckux 3D-mope-
nen CywecTByeT MOLUHbIA CBOOOAHO pacnpo-
CTpaHsAeMmblin nakeT Blender [6, 34, 69].

Fle Edit View Saipting Plot Analysis Table Windows Help

B paHHOM 0630pe npuBefeHa MHdpopmauus
Janeko He 060 Bcex CBOOOAHbLIX MaTemaTuye-
CKMX MpOrpammax, KOTopble MOXXHO WCMOJIb30-
BaTb AJ1A PelleHns 3afiay, BO3HMKAIOLWMX B NpPaK-
TUYECKOWN AeATeNbHOCTN yyeHoro. bbinn paccmor-
peHbl NpeumyLLEecTBeHHO cBOGOAHbIE KpocchaT-
bOpMeHHble MPUSTOXKEHUS, KoTopble paboTatoT
B OC Windows v nprcyTCTBYIOT B peno3nTapusx
nocnegHux auctpunbytnsos Ubuntu.

Bo3mMOXHOCTb BbIGOPa OHOW U3 HECKOSBbKIX Ka-
YECTBEHHbIX CBOOOAHBIX MpOrpamMM Npu peLueHnn
KOHKpETHOW 3aauu, CToALLeN nepes yYeHbIM, — 3TO
elle OfHO MPerMyLLEeCTBO CBOGOZHOMO MPOrpaMm-
Horo obecneyeHus nepep NPonpueTapHbIM.

Bonblune nepcnekTMBbl AnsA vccnegoBatens
OTKPbIBAlOTCA NPV COBMECTHOM UCMOJSIb30BaHNN
TEKCTOBOro npoueccopa Texmacs n cBo6OAHbIX
MaTeMaTUUeCKUX NPOrpamm®,

MHoraa BO3MOXXHOCTEN fa)e CambIX MOLLHbIX
NPUKNagHbIX NporpaMm He xBaTaet. B stom cny-
Yae BO3HVKAeT HEOOXOAMMOCTb CO3[4aHNA CBOEN
cneunduryeckon Nporpammbl, NpegHasHaueHHoN

DR eeHdB 38 QE 9¢ $ 28|k ELA QA o544 fBE

Results Log

[02.08.2008 23:01:21 Plot: "Graph1']

Palynaomial fit of dataset: Table1_2, using function: a0 +a1®x+a2*x"2+a3*x " 3+a4™x "4
¥ standard errors: Unknown

From x = 132 to x = 251
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ONnA pelweHna KOHKPEeTHOWN YHUKalbHOM 3ajauu,
cToAuWen neped yyeHoiM. Torga nepeq nccnego-
BaTesieM BO3HWKaeT HeobXxoaMMocCTb pa3paboT-
Kn cobcrteeHHoro [0. Kakne cBobopgHble pelue-
HWA 3TON 3a4a4n eCcTb cerogHa?

B nccneposatenbckon cpefe yalle BCEro uc-
NoJsb3ylOTCA A3bIKM NporpammupoBaHusa Basic,
Pascal vnn C/C++. B KauectBe cpefibl Ans npo-
rpaMMMpPOBAHMA Ha Basic MOXKHO NpeanoXntb
OpenOffice.org Calc w Gambas [36, 76] (ans
Linux). Mpwn ncnonb3oBaHMK A3blka NpPOrpamMmmm-
poBaHus Pascal moxHo Bblbupatb mexagy Gnu
Pascal [37, 85], Free Pascal [42, 74] w cuctemon
BM3yanbHOro nporpammupoBaHua Lazarus [46,
91]. MporpammupoBaHme Ha C/C++ MOXHO U3y-
yaTb, MCNONb3ya Komnunatop gcc(g++) [15,
17-19, 77]. MNpwn nporpammupoBaHnn Ha C/C++
unu Pascal nop ynpaeneHmem Kak OC Windows,
Tak OC cemelicTBa Linux B KauectBe cpefbl Npo-
rPaMMMPOBAHUA MOXXHO MNPEASIOKUTb KPOCC-
nnatdopmeHHbIN pegaktop Geany [15, 78].

PaccmoTpeHHble Bbilwe cBOOOAHbIE MpOrpam-
Mbl MOXXHO PEKOMEHAOBaTb Ansi 06PaboTKKU, MO-
JennpoBaHUs 1 BM3yanun3aumy JaHHbIX B 06paso-
BaTeNbHbIX 1 UCCEe[0BaTENbCKMX OpPraHU3aLusX.
3TO KayecCTBEHHble MPOrpaMMHble MNPOAYKTHI,
He ycTynaiolimMe CBOMM MPOMpUETapHbIM aHano-
ram.

MNepexon Ha cBo6ogHOE NporpaMMHoe obec-
reyeHve NO3BOJINT UCMONb30BaTb B HAaYUHbIX UC-
CflelOBaHNAX KauyeCTBEHHble JierasibHble Mpo-
rpammbl, He 3aTpaynBas OrPOMHbIe CPeACTBa Ha
MOKYMKY NponpueTapHbIX NPOrpamm.

He cnepyeT 3a6biBaTh 1 O TOM, YTO MUCMOMb30-
BaHMe cBOOOAHOro NPorpamMmMHOro obecneyeHms
JenaeTt uccnefoBaTens Mo-HacToAWEeMYy Hesa-
BUCUMbIM. YUeHbl1 CTAHOBUTCA HE3aBUCUMbIM OT
LeHOBOW MONUTMKM KPYNHbIX IT-Kkopnopauwnn,
B YEM-TO Jaxe OT COOCTBEHHOro PYKOBOACTBA
(KynAaT eMy HY>KHbIA 411 UICCNIEQ0BaHUIA NPOrpamm-
HbI NPOZYKT UMK HET).

CMNCOK JINTEPATYPbDI

1. Anekcees E. P, YecHokosa O.B., PydueHko E. A.

Scilab: PeleHne nHXeHepHbIX N MaTEMATUYECKUX 3a-
fad. M.. ALT Linux; BuHom. JlabopaTtopua 3HaHWUNA,

2008. URL: http:/docs.altlinux.org/books/2008/ altlibrary-
scilab-20090409.pdf.

2. Anekcees E. P. InTepHeT oT A go Z. M.: HT lNpecc,
2008.

3. banouH E. M. KomnbtoTepHas tunorpadus LaTeX.
CN6.: BXB-MeTepbypr, 2008.

4. BepeHue B Yacas. URL: http:/www.uic.nnov.ru/
~zoav1/writings/yacas-intro.html| (pata obpalyeHus:
03.08.2009).

5. ThaBHas — UHopa-Pecypc. URL: http:/www.i-rs.ru
(paTa obpaweHus: 29.07.2009).

6. MmaBHas: Blender 3D TyTopuansl, mogenu, nna-
runbl. URL: http:/blender3d.org.ua (gata obpaleHus:
03.08.2009).

7. [ybuHa T. H. LUnkn ypokoB no cucteme aHanu-
TMYeckux  BbluMcneHuin  Maxima. URL:  http:/
freecode.pspo.perm.ru/048/index.html (gata obpatye-
Hus: 29.07.2009).

8. No6po noxanosaTb B [lokymeHTbl Google. URL:
http:/docs.google.com (gaTa obpatieHus: 30.07.2009).

9. JomawHnas cTpaHnua Microsoft Office Visio —
Microsoft Office Online. URL: http:/office.microsoft.com/
ru-ru/visio/FX100 487 861 049.aspx (gaTta obpalleHus:
29.07.2009).

10. Xumnukog B. KomnbtoTepbl, MaTemMaTrKa 1 CBO-
60ga. URL: http:/www.computerra.ru/gid/266002 (aa-
Ta o6palyeHua: 29.07.2009).

11. KonucHuuerko []. Ubuntu Linux. KpaTtkoe py-
KoBoZCTBO nosnb3osatens. CM6: BXB-MeTtepbypr, 2007.

12. MatemaTuka Ha pabouein ctaHumm UNIX. URL:
http:/www.ibm.com/developerworks/ru/library/au-un
ixmath/index.html (gaTa obpaLyeHus: 29.07.2009).

13. HoBoctn — MyOOQo.ru: gOoCTynHO 1 MNpPOCTO
06 OpenOffice.org. URL: http:/www.myooo.ru (pata
o6palyeHusa: 29.07.2009).

14. OH-nanH nepesog — Trident Software. URL:
http:/www.trident.com.ua/rus/online.php (zata o6pa-
weHuns: 30.07.2009).

15. MporpammupoBaHne Ha C++. URL: http/
teacher.dn-ua.com/CPP/cpp.html (gaTta obpalyeHusn:
03.08.2009).

16. NMPOMT-nepeBogunku n cnoeapu PROMT pana
nepeBofa TEKCTa C aHMMINCKOro, PYCCKOTo, HEMELIKOTO,
bpaHLy3CKOoro, MCMaHCKOro, NOPTYranbCkoro 1 Utasb-
AHcKoro sA3blkoB. URL: http:/www.promt.ru (gata 06-
paweHusa: 30.07.2009).

17. Pa3paboTka nporpammHoro obecneyeHuns ans
Linux. UHcTpymeHTapuin | KHuru n pykoBogcTsa | brb-
nvoTeKka JIMHyKcueHTpa | Linuxcenter. Ru — nopTan

76 ~

Software & UnpopmaunonHan 6e3onacHoCTb



NPHKNABHAA HHOOPMATHKA

~ N2 6(24) 2009

npo Linux u Unix. OnctpnbyTVBbI, KHUIK, CTaTbi
o Linux. Mandriva, Ubuntu, SUSE, Fedora, Red Hat,
Debian, KNOPPIX, Gentoo, Slackware, FreeBSD, Cent-
0S, Xandros, RedHat, Linux-XP, OpenBSD, Scienti-
fic, ASPLinux, ALTLinux, MOPSLinux. URL: http:/
www.linuxcenter.ru/lib/books/linuxdev (gaTa obpaiye-
Hus: 03.08.2009).

18. Komnunatop sasbikoB C, C++, Objective C gcc
2.7 (yactb 1). URL: http:/docstore.mik.ua/manuals/ru
/gcc/gect.htmltoc2 (nata obpatyeHus: 03.08.2009).

19. Komnunsatop sasbikoB C, C++, Objective C gcc
2.7 (vactb 2). URL: http:/linux.yaroslavl.ru/docs/prog
/gcc/gec2.html (gaTa obpatyeHus: 03.08.2009).

20. PoxeHko A. M. NckycctBo BepcTkm B LaTeX'e.
HoBocnbunpck.: nsa. UBMuMI CO PAH, 2005.

21. PykoBogctBo no pabote ¢ naketom SCILAB.
URL: http:/scilab.psati.ru/rukovodstvo/index.html (ga-
Ta o6palyeHunsa: 29.07.2009).

22. Cait ypokoB 1 npumepoB paboTbl B GIMP.
URL:  http:/gimp.nas2.net  (gata  obpalyeHus:
29.07.2009).

23. Cucmema KomnbtomepHoU anzebpsl Maxima.
URL: http:/maxima.sourceforge.net/ru (gata obpatye-
Hus: 31.07.2009).

24. Cnucok 6ecnnaTtHoOro nNporpaMmHoro obecne-
UeHMs,, KOTOPOe MOXET 3aMeHUTb JIMLEH3MOHHble
KoMMepyeckre naketbl — CnpaBoyHMKM — KaTtanor
dannos — MHPopmMaLMOHHBIN pecypc T. PybexHoe.
URL: http:/rubezhnoe.org.ua/load/8-1-0-180 (paTa
ob6palyeHunsa: 29.07.2009).

25. TpanpeHT CodTBEP — MHOrOA3bIYHbIE MPO-
rpammbl nepesopa. URL: http:/www.trident.com.ua/rus/
index.htm (pata obpalyeHus: 30.07.2009).

26. Xaxaes Y. Jlerkme nakeTbl HayuHOWN rpaduku.
URL: http/heap.ltlinux.org/engine/lvanKhakhaev/DataProc
(paTa obpaueHus: 29.07.2009).

27. Xaxaes M. dneKTpoHHas Tabnuua Gnumeric.
O6paboTka cnuckoB u grarpammbl. URL: ftp:/ice.spb.ru/
pub/articles/gnumeric_guide_listscharts.odt (gaTa 06-
pawieHusa: 29.07.2009).

28. Xaxaes V.. Gnumeric 1 NUHelHas onNTUMK3a-
uma. URL: ftp:/ice.spb.ru/pub/articles/gnumeric_1.odt
(paTa obpaueHus: 29.07.2009).

29. Xaxaes M. dneKTpoHHas Tabnuua Gnumeric.
Obuwee 3HakomcTBo. URL: ftp:/ice.spb.ru/pub/articles/
gnumeric_guide_general.odt (gata  obpalieHus:
29.07.2009).

30. Yuukapes E.A. KomnbloTepHaa maTemaTuka
¢ Maxima. PykoBoACTBO ANA LWWKONbHUKOB W CTYAEH-

ToB. URL: http:/www.altlinux.org/Books:Maxima (gaTa
obpalyenHus: 31.07.2009) (http:/git.altlinux.org/people/
bertis/public/?p=books-MaximaBook.git;a=blob;f=bo
ok_new_style.pdf).

31. ASPLinux — pa3pab6oTka guctpubyTumea Linux,
HacTpoliKa Linux cepsepoB, nporpammsl Linux, TexHu-
yeckumin KoHcanTtuHr. URL: http:/www.asplinux.ru (gaTa
ob6palyeHua: 29.07.2009).

32. ALT Linux — MmaBHaAa ctpaHuua. URL: http:/
www.altlinux.ru (gata obpaweHus: 29.07.2009).

33. ALT Linux Wiki. URL: http:/www.altlinux.org
(paTa obpaweHus: 29.07.2009).

34. Blender — Bukunegus. URL: http:/ru.wiki-
pedia.org/ wiki/Blender (gata o6patyeHus: 03.08.2009).

35. Books:Scilab — ALT Linux Wiki. http:/
www.altlinux.org/Books:Scilab  (gata  obpaweHusn:
31.07.2009).

36. Gambas — Bukvnegua. URL: http:/ruwikipedia.org/
wiki/Gambas (gaTta obpawyeHus: 03.08.2009).

37. GNU Pascal — Buknnegusa. URL: http:/ ru.wiki-
pedia.org/wiki/GNU_Pascal (nata obpatieHus: 03.08.2009).

38. Gnuplot — Bukunegwmsa. URL: http:/ www.gnup-
lot.info (naTa obpalyeHunsa: 05.08.2009).

39. GIMP — 6ecnnaTHbli pacTpoBbiii rpaduye-
ckmin pepaktop umn:: AnbtepHaTtnea Qotowon:: Pe-
faktop GIMP:: Pepaktop ¢otorpaduir: Mporpamma
ana pucosanusa. URL: http:/www.progimp.ru (gata 06-
paweHusa: 29.07.2009).

40. GNU Octave. Matepuan u3 BuknyyebHuKa.
URL: http:/ru.wikibooks.org/wiki/GNU_Octave (paTa
o6palyeHua: 29.07.2009).

41. Dia — Bukunegwmsa. URL: http:/ru.wikipedia.org/
wiki/Dia (nata obpalyeHus: 29.07.2009).

42. FreePascal.ru — WHpopmaumMoHHbI nopTan
Ans paspaboTtunkoB Ha Free Pascal & Lazarus & MSE.
URL: http:/www.freepascal.ru (mata obpalieHus:
03.08.2009).

43. Kate — Bukunegus. URL: http:/ru.wikipedia.org/
wiki/Kate (naTa obpalyeHus: 30.07.2009).

44. Kubuntu | Pycckoe coobuiectBo Ky6yHTy. URL:
http:/www.kubuntu.ru (gaTta obpatieHus: 29.07.2009).

45. LaTeX — Bukunegus. URL: http:/ru.wiki-
pedia.org/wiki/LaTeX (naTa o6patieHus: 29.07.2009).

46. Lazarus — Bukunepua. URL: http:/ru.wiki-
pedia.org/wiki/Lazarus (nata obpatyeHus: 03.08.2009).

47. Linux Mint | Pycckoe coobujectso. URL: http:/
www.mintlinux.ru (gaTa obpateHus: 29.07.2009).

48. Mandriva Russia. URL: http:/www.mandriva.ru (ga-
Ta o6palyeHua: 29.07.2009).

Software 9 UHpopmaunonHas 6e3onacHOCTL

N\ 77

E. P. Anekcees



Ucnonb3oearue c60600HbIX NPO2PaMM 8 HAYYHbIX UCCIC008AHUAX

N2 6(24) 2009 ™

NPUKNAQHAA HHOOPMATHKA

49. Mathcad — nporpammHoe obecneueHve ans
UHXeHepHbIx pacuetoB — PTC. URL: http:/www.ptc.com/
appserver/mkt/products/home.jsp?k=3901 (gata 06-
paLeHunsa: 30.07.2009).

50. Mozilla Firefox | Mozilla Poccusa. URL: http:/
www.mozilla-russia.org/products/firefox (pata o6pa-
eHun: 29.07.2009).

51. Mozilla Thunderbird | Mozilla Poccua. URL:
http:/www.mozilla-russia.org/products/thunderbird
(paTa obpauieHus: 29.07.2009).

52. Online-nepeBogunK TekcTa komnaHuu NMPOMT:
AHITNACKUIA, PYCCKUIA, HEMeLKMI, dpaHLy3CKui, nc-
MaHCKUI, NTAaNbAHCKN 1 NOPTyranbckui Asbikn. URL:
http:/www.traslate.ru (gaTa o6patieHus: 30.07.2009).

53. 000 Writer — MyOOQOo.ru: JOCTYNHO 1 NPOCTO
06 OpenOffice.org. URL: http:/myooo.ru/content/
blogcategory/14/48 (paTa obpalieHus: 29.07.2009).

54. O0Oo Base — MyOOQo.ru: JOCTYNMHO 1 NPOCTO
06 OpenOffice.org. URL: http:/myooo.ru/content/
blogcategory/20/64 (paTa obpalieHus: 29.07.2009).

55. O0o Draw — MyOOQo.ru: OCTynHO 1 NPOCTO
06 OpenOffice.org. URL: http:/myooo.ru/content/
blogcategory/19/39 (paTa obpatueHua: 29.07.2009).

56. 000 Math — MyOOQOo.ru: fOCTYMHO 1 NPOCTO
06 OpenOffice.org. URL: http:/myooo.ru/content/
blogcategory/18/54 (naTa obpatieHus: 29.07.2009).

57. OO0 Impress — MyOOo.ru: fOCTYMHO ¥ Npo-
cto 06 OpenOffice.org. URL: http:/myooo.ru/content/
blogcategory/17/45 (paTa obpatieHus: 29.07.2009).

58. ru: OpenOffice.org ana pycckoroBopsLmx
nonb3osateneii. URL: http:/www.ru.openoffice.org (ga-
Ta obpaLyeHus: 29.07.2009).

59. Runtu. URL: http:/www.runtu.org (gata ob6pa-
weHmna: 29.07.2009).

60. Sage: CBobogHoe nporpamMmmHoe obecrneyve-
HMe Ans MmaTematmyeckmx pacyetoB. URL: http:/
www.sagemath.ru (gaTa obpatieHus: 29.07.2009).

61. Scilab no-pyccku. URL: http:/teacher.dn-ua.com/
Math/Scilab/Scilab.html (nata o6paweHus: 31.07.2009).

62. Scilab — Bukunegua. URL: http:/ru.wikipedia.org/
wiki/Scilab (paTta obpaiieHus: 29.07.2009).

63. StarDict — Bukuneaua. URL;, http:/ru.wikipedia.org/
wiki/StarDict. (nata o6patyeHma: 30.07.2009).

64. StarDict Crapgukt — [1]:: Mporpammsbi:: Kom-
nbloTepHbin  popym Ru.Board. URL: http:/forum.ru-
board.com/topic.cgi?forum=5&topic=16486 (gata 06-
paweHusa: 30.07.2009).

65. TeXLive — Bukunegus. URL: http:/ru.wikipedia.org/
wiki/TeX_Live (pata obpaLeHus: 29.07.2009).

66. Ubunu no-pyccku. URL: http:/www.ubuntu.ru
(nata obpaueHms: 29.07.2009).

67. AbiWord. URL:http:/www.abisource.com (gata
ob6palyeHna: 29.07.2009).

68. Browse Euler Math Toolbox Files on Source-
Forge.net. URL: https:/sourceforge.net/projects/ eumat/
files (naTa obpalyeHuna: 29.07.2009).

69. Blender.org — Home. URL: http:/www.blen-
der.org (nata obpauyeHus: 03.08.2009).

70. Claws Mail — the email client that bites!. URL:
http:/www.claws-mail.org (aata obpatieHua: 29.07.2009).

71. Fityk — free peak fitting software. URL:
http:/www.unipress.waw.pl/fityk (gata o6bpaleHus:
03.08.2009).

72. FreeMat — Home. URL: http:/freemat.source-
forge.net (gata obpatyeHus: 03.08.2009).

73. FreeFEM. org. URL: http:/www.freefem.org
(paTa obpawieHus: 03.08.2009).

74. Free Pascal — Advanced open source Pascal
compiler for Pascal and Object Pascal — Home Page.
URL: http:/www.freepascal.org (mata obpalleHus:
03.08.2009).

75. Extrema Home Page. URL: http:/exsite-
webware.com/extrema (gaTa obpatyeHus: 03.08.2009).

76. Gambas — Gambas Almost Means Basic. URL:
http:/gambas.sourceforge.net/en/main.html (gata o6-
paweHuna: 03.08.2009).

77. GCC, the GNU Compiler Collection — GNU
Project — Free Software Foundation (FSF). URL:
http:/gcc.gnu.org (gata obpatyeHus: 03.08.2009).

78. Geany: Home Page. URL: http:/
www.geany.org (gaTa obpatyeHus: 03.08.2009).

79. Gedit. URL: http:/projects.gnome.org/gedit
(paTa obpaweHus: 30.07.2009).

80. GIMP — The GNU Image Manipulation
Program. URL: http:/www.gimp.org (gata obpalieHus:
29.07.2009).

81. Gliffy Online Diagram Software. URL: http:/
www.gliffy.com (aaTta o6paeHna: 30.07.2009).

82. GnomeOffice — GNOME Livel. URL: http:/
live.gnome.org/GnomeOffice  (gata  obpalieHus:
29.07.2009).

83. GNOME Office / Gnumeric — Welcome to
Gnumeric!. URL: http:/projects.gnome.org/gnumeric
(paTa obpaweHus: 29.07.2009).

78 ~

Software & UnpopmaunonHan 6e3onacHoCTb



NPHKNABHAA HHOOPMATHKA

~ N2 6(24) 2009

84. GNU
http:/docs.gimp.org/ru (gata obpaLyeHus: 29.07.2009).

85. GNU Pascal. URL: http:/www.gnu-pascal.de/
gpc/h-index.html (gaTa o6pateHms: 03.08.2009).

86. Gretl. URL: http:/gretl.sourceforge.net (pata
ob6palyeHmna: 03.08.2009).

87. Kate | Get an Edge in Editing. URL: http:/
www.kate-editor.org (gaTa o6patieHus: 30.07.2009).

Image Manipulation Program. URL:

88. Kile — an Integrated LaTeX Environment. URL:
http:/kile.sourceforge.net (nata obpatieHns: 30.07.2009).

89. Kubuntu | linux for human beings | Kubuntu.
URL:  http:/www.kubuntu.org
29.07.2009).

90. LaTeX Editor — Home. URL: http:/www.latex-
editor.org (naTa obpatieHus: 30.07.2009).

91. Lazarus — News. URL: http:/www.lazarus.

(paTa obpauieHus:

freepascal.org (pata obpatueHus: 03.08.2009).

92. LyX — The Document Processor. URL: http:/
www.lyx.org (gaTa o6paiieHus: 02.08.2009).

93. Main Page — URL: http:/
www.linuxmint.com (gata obpauyeHua: 29.07.2009).

94. Mandriva. URL:
(paTa obpawieHns: 29.07.2009).

95. Math Software for Engineers, Educators &

Linux Mint.

http:/www2.mandriva.com

Students | Maplesoft. URL: http:/www.maplesoft.com
(paTa obpaweHus: 30.07.2009).

96. The MathWorks — MATLAB and Simulink
for Technical Computing. URL: http:/www.math-
works.com (gata obpauyeHus: 30.07.2009).

97. Num Sum — web spreadsheet. URL: http:/
www.numsum.com (gaTa obpatieHus: 30.07.2009).

98. Octave. URL:
octave (gata o6paiyeHuma: 31.07.2009).

99. Open Visualization Data Explorer. URL: http:/
www.opendx.org (aata obpatieHua: 03.08.2009).

100. Pidgin, the universal chat client. URL: http:/
www.pidgin.im (gaTta obpatyeHna: 29.07.2009).

101. RLPlot home. URL: http:/rlplot.sourceforge.net
(nata obpauyeHus: 03.08.2009).

102. Roundtrip to Shanghai via Tokyo & raquo;
Calc Optimization Solver. URL: http:/kohei.us/ooo/

http:/www.gnu.org/software/

solver (gaTa obpaiieHus: 29.07.2009).
103. Scicos Homepage. URL: http:/www.scicos.org
(paTa obpawieHus: 31.07.2009).

104. Scilab Home Page. URL: www.scilab.org (gaTa
o6palyeHua: 31.07.2009).

105. SciDAVis — URL:  http/
scidavis.sourceforge.net/index.html (nata obpaweHus:
03.08.2009).

106. Solver for Nonlinear Programming [BETA] |
OpenOffice.org repository for Extensions. URL: http:/

Welcome.

extensions.services.openoffice.org/project/NLPSolver
(paTa obpaweHus: 29.07.2009).

107. StarDict — The best dictionary program in
linux and windows. URL: (http:/stardict.sourceforge.net/
index.php. (nata o6paweHms: 30.07.2009).

108. StarDict — The best free dictionary software
and online dictionary websitel. URL: http:/www.stardict.org.
(pata obpaueHms: 30.07.2009).

109. TEA: news. URL: http:/tea-editor.sourceforge.net
(nata obpaueHms: 30.07.2009).

110. TeX Live — TeX Users Group. URL: http:/
www.tug.org/texlive (gata obpauyeHus: 29.07.2009).

111. Texniccenter. URL: http:/www.texniccenter.org
(paTa obpawieHus: 30.07.2009).

112. The MayaVi Data Visualizer. URL: http:/
mayavi.sourceforge.net (gata obpatyeHus: 03.08.2009).

113. The Yacas computer algebra system. URL:
http:/yacas.sourceforge.net/homepage.html.

114. Ubuntu Home Page | Ubuntu. URL: http:/
www.ubuntu.com (gaTta obpatyeHus: 29.07.2009).

115. Untitled. URL: http:/www.gnu.org/software/
octave/doc/interpreter (gata o6patienus: 31.07.2009).

116. Veusz. URL: http:/home.gna.org/veusz (gata
o6palyeHua: 03.08.2009).

117. Welcome to GNU TeXmacs (FSF GNU project).
URL:  http:/www.texmacs.org
30.07.2009).

118. WinEdt. URL: http:/www.winedt.com (gata
o6palueHusa: 30.07.2009).

119. Wolfram Research: Mathematica, Technical

(paTa  o6paleHMs:

and Scientific Software. URL: http:/www.wolfram.com
(pata obpaueHms: 30.07.2009).

120. Xubuntu Home Page | Xubuntu. URL: http:/
www.xubuntu.org (gaTa o6patieHus: 29.07.2009).

121. Zhu3D KDE-Apps.org. URL: http:/ www.kde-
apps.org/content/show.php?content=43071 (gata 06-
paweHuna: 03.08.2009).

Software 9 UHpopmaunonHas 6e3onacHOCTL

N 79

E. P. Anekcees



