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SAGE is a free open-source mathematics software system licensed under the GPL.
It builds on top of many existing open-sourcy packages: NumPy, Matplotlib, SciPy,
Sympy, Maxima, R and other. This package is the fundamental package for
scientific computing with Python.

Python — 1mje cyvacHa moTy)kHa BHCOKOpiBHeBa Kpocruiar)opMHa MoOBa
MIPOrpaMyBaHHS, SIKa MO)Ke BHKOPHCTOBYBAaTHCh TPAaKTUYHO Yy Oyab-sKili obmacTi
po3po0OKK  (aBTOHOMHIM, KJIi€HT-cepBepHiii, Web-nipoekryBanHs). IT'onoBHOO
MpUYMHOK 1I ychiXy € Mpo30opuil i /OTiUHMM CHHTaKCHUC, SIKUM [103BOJISIE
MaKCHMMa/lbHO TIPUCKOPUTH TIPOLieC OCBOEHHSI MOBU UM CTBODEHHsI IIPOEKTiB. Y
cepefioBHIlle BUKOHaHHS Python BXoguTh TifbKy iHTeprpeTarop, sIKUii OJHOUACHO
€ i KOMIIJIATOPOM, SIKMM KOMIT/IFOE TOYaTKoBUU kof Python 6Ge3nocepenHbo B
MALIMHHAN K07 Li/IbOBOI M1aTOpMH.

Inma cknagosa ycnixy Python — mje ii kpocriiiatdopmHi rakeTH po3ILIH peHHsI.
[ns  MaremMaTMuHOrO  MoOZemMOBaHHA — (i3MUHMX  TPOLECiB  iCHye  psf
BUCOKOe(eKTUBHUX TaKeTiB.

NumPy — maket, mjo gojae Python migTpyMKy BenuKux 0OaraToOBUMipHUX
MacuBiB i Marpulb, pa3oM 3 BeJHKOW 06i01i0TeKOH BHCOKOPiBHEBUX Marema-
TAYHUX QYHKIIH A7 omepauii 3 1uMyd MacuBamyd. OCHOBHI TakeTH, sIKi
noroBHIOIOTE NumPy, 11e: SciPy i Matplotlib.

SciPy € BigkpuTor 6i0Ti0TEKOI0 BHUCOKOSIKICHMX HAyKOBUX iHCTPYMEHTIB i
MICTUTBh MOAY/I [/i ONTHMI3allii, iHTerpatii, crerjianbHUX QyHKIii, 00poOKY Cu-
rHanmiB, 0OpoOKM 300pa’keHb, T€HETUUHWX aJTOPUTMIB, PO3B’SI3Ky 3BUUYAHUX
IudepeHIlialbHUX PiBHSHb 1 IHIIUX 3aBJaHb, [0 3a3BUYall BUPIIIYIOTHCS B
HayKOBUX JoClipkeHHsX. [lig Bisyanizauii mif yac BukopucraHHg SciPy uvacto
3acToCcoBytOTh 6ibioTekn Matplotlib Ta Dislin.

Matplotlib — ue 6ibmioTeka gyt moOyznoBu rpadikiB i Bisyanmizanii gaHuX.
Ocob6nugictio Matplotlib € Te, 1110 3a 100 0MOMOTrOK MOXKHA BUBOAUTU (HOPMYIIH
y Burmsizi TeX, ofHaK icHYIOTh TpobsieMy 3 Bifl0OpaKeHHAM KUPUJIUUHHUX OYKB.
I'padiku, mobygosani 3a pgomomororo Matplotlib MoxxHa MacintabyBatu [yist
neperisily 00/acTi, 1110 1iKaBUTb, IPUUOMY sIK TPOTPaMHO i3 CKPUIITa, Tak i yepe3
iHnTepdeiic 3a gomomororo Mmwuimi. bibmioreka Dislin gns  mobyzoBu aABo- i
TpuUMipHUX rpadikiB TMpalfoe [AyXe IMIBUAKO, aje 30BHIIIHIA  BUIIA[,
Ha/alTOBYETbCSl TiMBKMA MporpamMHo. HaBiTe TpuBMMIpHiI rpadiku He MO)KHA
obeprary 3a JOIIOMOTO0 MUIIII.

3aBpsku nakeram NumPy, Matplotlib, SciPy, Dislin Python nepeTtBoproeTscst
Ha e(eKTUBHY MOBY BHCOKOTO DiBHS, 3/aTHy 3amiHuTh Matlab B iHTepakTHBHIl


http://www.r-project.org/
http://maxima.sourceforge.net/
http://code.google.com/p/sympy/
http://git.sagemath.org/
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06pobrii  ganux i GyayBatv  MOBHO(MYHKI[iOHA/JbHWM, TMPU3HAYEHUH  [is
KOpUCTyBaua iHTepdeic A KOHTPOMIO Haj eKkcriepuMmeHTaMu. He auBHO, 110
Python gy HaykoBMX oOumciieHs BUKOpucTOBYIOTH NASA, Los Alamos, JPL i
Fermilab.

[ln1s1 ToBHOLiHHOI Ge3KOIITOBHOI 3aMiHM MaTeMaTHUHUX Cepe/jOBHLL, 30KpemMa
Magma, Maple, Mathematica, i MATLAB, po3po6sieHa i akTMBHO PO3BUBAETHCS
cucteMa KoMmm'rotepHoi anrebpu SageMath, sika mokpuBae 6Garato obsacteit
MaTeMaTWK{, BK/IOUHO 3 aire0poro, KOMOIHATOPUKOIO, OOUYMC/IIOBAbHOO
MaremMaTrkoro i maraHamizoM. SAGE - 1je 0e3KOIITOBHE i BiJIbHO MOIIMPIOBaHEe
MaremMaThyHe TporpaMHe 3abe3riedeHHs 3 BiJKDUTUMH TIOUaTKOBUMH KOJaMHU ZJIst
JIOCTiJHULBKOT poOOTH i HAaBYaHHS B HAHpi3HOMAHITHIMIMX 00/IACTSIX, BK/IIOUHO 3
anrebpoto, TeoMmeTpiero, Teopieto  uucen, Kpunrorpadi€ro,  UMCIOBUMH
obuncneHHssMu Toijo. Cepel; MOX/IMBOCTEH CHUCTeMU TMiTPUMKA IapasienbHUX
obunc/ieHs 3 BUKODUCTaHHSIM —sIK  0arartosiiepHHX —MpoLiecopiB, Tak i
6araTornpolieCOpHUX CHUCTEM i CHCTeM PpO3MOAieHUX obuucieHb. MaraHami3
peasizoBaHuWii Ha OCHOBi cucteM Maxima i SymPy. JlinilfiHa anre6pa, 6i6mioreku
e/leMeHTapHUX 1 Crielia/lbHAX MaTeMaTHUHWX (YHKLiH, CcTaTUcTUuHi 0ibmioTekw
¢yHKLil peanizoBani Ha ocHoBi cucrtem GSL, R, SciPy i NumPy. [IBo- i
TpuBUMIpHI rpadiku s GyHKUIH i AaHUX peasti3oBaHi 3a goromororo Matplotlib
ta Dislin. Po3BunyTi 3acobu st 06po0OKu 300pakeHb, Bi3yarisatlii i aHaizy Teopil
rpadiB 3 BukopuctanHusm PyLab. OcobmuBictio SAGE € MOX/IUBICTb MiJTOTOBKU
HayKOBO-TEXHIUHOI [OKyMeHTal[ii 3 BUKODUCTaHHsM pezpaktopa ¢opmyn LaTeX.
Po3BuHYTI MepexeBi iHCTpyMeHTH [yjis 3'eaHaHHsA 3 Gaszamu janux SQL, icHye
MiITPUMKa Mepe)XeBUX IPOTOKO/iB, BKIOUHO 3 HTTP, NNTP, IMAP, SSH, IRC,
FTP Ta po3BuHyTi nporpamHi iHTepdeticu ast pobotu 3 cucremamu Mathematica,
Magma, i Maple.

Moga nporpamyBaHHs Python, 3aBasku (QyHKIiOHaTBHOCTI makeTiB NumPy,
Matplotlib, SciPy Ta po3pobnenoi Ha ii OCHOBi cHCTEMH KOMIT FOTEPHOI
MaremaTvkd SAGE € MOTYy>KHOIO OCHOBOO [/l HAyKOBMX OOUMC/IEHb i, 30KpeMa,
J7IsI MOZiesTFoBaHHsT (hi3YHUX TIPOLieCiB.




