CTE Workshop Proceedings, 2018, Vol. 5: CTE-2017

Cepsicu cepenopuma SageM athCloud
Ta IX AUAAKTHYHHUN MOTEHUIAJ Y IPoLeci HABYaHHA
iHpOpMATHYHHX Ta MATEMATHYHUX AUCIHUILIIH

ITasno Bonomgumuposuy Mep3ankig!0000-0002-0752-411X]
Maitst Bonomumupisaa Iomey? 0000-0002-8087-962X]
Caitnnana Bikropisna I1lokanrox0000-0003-3774-1729]

1 KpuBopisbkuii neprkaBHUI MeIaroriqHui YHIBEPCHUTET,
np. ["arapina, 54, M. Kpusnit Pir, 50086, Ykpaina
2 TucrutyT inQopMaIiHHMX TeXHONOTIH i 3ac06iB Hauanns HATTH Ykpainy,
By1. M. Bepnmuncekoro, 9, M. Kuis, 04060, Ykpaina
| i nuxoi d@.ua, {popel maya, shokal yuk15} @nmail.com

AHoTamisi. VY CTarTi pO3NISHYTI WTaHHS JOMIIBHOTO BHKOPHUCTAHHS
cepemouia SageMathCloud sk inTerparopa cepBiciB, 0 MOXyTh OyTH
BHUKOPHCTaHI ITi/1 Yac opraHizauii pi3HUX BHIIB HABYAIHHOT JisIIBHOCTI.

Memoio docniddicennss € BU3HAYEHHS CTPYKTYPHHUX CIIEMEHTIB CEpeAOBHILA
SageMathCloud, siki [DOpeyHO BHKOPHUCTOBYBATH B TpOLECI HABYAHHI
iHpOopMaTHYHUX Ta MATEMaTUYHUX JUCLUILIIH.

3asoannsmu Odocniodcennsi €. PO3TIIHYTH CTPYKTYpY sApa CepeloBHUILA
SageMathCloud; BuainuTi CTPYKTYpHi €IEMEHTH, SIKi MOKHA 3aCTOCOBYBATH Y
HaBYaHHI 1HQOPMATHYHMX Ta MATEMATUYHUX JMCUUIUTIH ¥ JOCIHiIUTH
MOXITBOCTI TX BUKOPUCTAHHSL.

06’exmom  OocniddicenHss € KOMIT'IOTEPHO OpIEHTOBaHE HABYaHHSI
iH(pOpMATHYHMX T4 MATEMATUYHUX AUCLUILTIH.

Ilpeomemom OocniddicenHss € BUKOPUCTAHHS CTPYKTYpHHX EJIEMEHTIB
cepenopuia  SageMathCloud y mpomeci HaBuaHHS iHQOpPMATHYHHX Ta
MaTeMaTUYHUX JUCLHUILTIH.

BukopucTani memoou docuioocenns: ananiz cepemosuia SageMathCloud,
MOPIiBHSHHS CTPYKTYPHHX €JIEMEHTIB CEPEIOBHINA Ta iX y3aralbHEHHS Y
BI/IIIOBITHOCTI 10 iHOPMATHYHMX Ta MAaTeMAaTUYHHX AUCLUUILTIH. Y poOOTi
MPOBEACHO aHaji3, y3arajJbHCHHs Ta CHCTEMATH3allisi OCHOBHHX CTPYKTYPHHX
eneMenTiB kiacrepa SageMahCloud, posrisiHyTi XapakTepUCTHKH €JIEMEHTIB,
SIKI MOXKHA BHKOPHUCTATH TIiJ] 4aC BUBYCHHs iHHOPMATHYHHUX T4 MATEMAaTHIHUX
ACIUIUTIH.

Peszynomamu docnioscenns TnaHyeTbcs BUKOPHUCTATU AJS YAOCKOHAJECHHS
METOAMKH KOMITIOTEPHO Opi€HTOBAHOTO HABYaHHS MAaTEMaTHYHHX Ta
iH(pOPMATHYHUX TUCLHUILTIH.

Kmrouosi ciiosa: SageMahCloud, xmapo opienToBane cepeoBHuiiie,
iH(pOpMATHYHI AUCIHUILTIHH, MaTeMaTHYHI IUCIUILTIHA.
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Abstract. In the article are reviewed the questions of expedient using
SageM athCloud environment, asan integrator of servicesthat can be used during
different kinds of learning activities.

Research goals. identify the structurd elements of the SageMathCloud
environment, that it is appropriate to use the in learning informatics and
mathematica disciplines.

Research objectives: consider the structure of the kernel of SageMathCloud
environment; highlight the structura elements, that can be used in learning
informatics and mathematical disciplines and explore the possihility of their use.

Object of research: computer oriented study of informatics and mathematical
disciplines.

Subject of research: use structurd elements of the SageMathCloud
environment in learning i nformati cs and mathematical disciplines.

Research methods used: analyss of SageMathCloud environment,
comparison of thestructura e ements of the environment and their generalization
according to informatics and mathematical disciplines. In the work analyzed,
generalization and systemati zation of the mgjor structural e ements of the cluster
SageMathCloud, reviewed the characterigtics of items that can be used in the
study informatics and mathematica disciplines.

Results of the research will be used for improve methods of computer based
learning of informatics and mathematical disciplines.

Keywords: SageMathCloud, cloud oriented environment, informatics
disciplines, mathematica disciplines.

Mepexna cuctema komn rorepHoi MmateMaTuku Sage (Web-CKM Sage) € omaum 3
eTamiB PO3BUTKY XMapo opieHToBaHOrO cepenoBuma SageMathCloud (pexuvu
noctymy: cloud.sagemath.com abo sagemathcloud.com). HasBruit iHCTpyMeHTapiii
web-CKM Sage sepcii 4.6 (ocTanuboi Bepcii, 1o nepexysana mossi SageM athCloud)
He OyB JOCTAaTHIM Ui OpraHi3amii yciXx BHAIB HAaBUAIBGHOI MisUTBHOCTI 32 YMOB
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JMCTaHI[IIHOTO HaBYaHHs abo ioro enemenTiB [2; 3]. [Ipu npoMy moBojamiIocs abo
OpraHi30ByBaTH HaBYaHHA i3 3amydeHHsM aBoX cucteM — Web-CKM Sage ta Oynb-
SKOi CHCTeMHM MiATPUMKH IUCTAaHIIAHOrO HaBYaHHs, 30kpema Moodle, a6o
smificHroBaT 1X iHTerpamito [5]. Tlepmmii crmoci® BHSBUBCS HE3pYYHHM aHi Juist
BUKJIaqayiB, aHi Uil CTyNEHTIB, JOPYTMH CIOCi0 — HE BCTUT HAaOYTH MacoBOTO
3aCTOCYBaHHs, a 3 MOsABOK Ta ymockoHaneHHsM SageMathCloud e3aranmi Brpauae
AKTYaJIbHICTb.

Iosuuit nepenik ckmagopux SageMathCloud moTtounoi Bepcii MOXKHA OTpUMATH 32
onuiero 3 komans — |s/usr/share/applications a6o $sudo dpkg --get-sel ections (puc. 1).

2 |t @ @ & backups
& Add Collaborators

@ Files... A A c testing.term $sudo dpkg —get-selections| >
1 accountsservice |:|eir'wstal].x
~$ 1s /usr/share/applications | 2l il
byobu.desktop e install
calibre-gui.desktop | estissr sl
debian-uxterm.desktop 1 adwaita-icon-theme :ILnstall
debian-xterm.desktop q ostfn fnstall
defaults.list g lex :,‘"Staﬂ
display-imé6.desktop A ant . [nete
display-im6.q16.desktop 4 ant-optional install
antlr install
dl"OpbOX ‘ deSktOp 2 apache2 deinstall
drrackeﬂ_: . deSktOp 5 apache2-bin deinstall
ebook-viewer. dESKtop apache2-utils install
emacs24.desktop 2 apparmor install
evince.desktop 4 apport install
evince-previewer.desktop " apport-symptoms install
firefox.desktop 2 apt install
ngh . desktop apt-transport-https install
gnhugo.desktop apt-utils install
gpicview.desktop aptdaemon deinstall
grace. desktop aptitude install
gv. desktop aptitude-common install
htop . dESKtOp aptitude-doc-en install

Puc. 1. Ileperns g kommnonentis SageMathCloud
V tabin. 1 HaBeseHO CTPYKTYPOBAHHIA TIEpelTik OCHOBHUX ckianoBux SageMathCloud.

Ta6auus 1. OcHOBHI CKJ1a/10Bi (KOMITOHEHTH, porpamHi 3acobu) SageMathCloud

Hazpa

Bua nporpamuoro 3acody 1IPOIPAMHOTO 3ac0By

CucrteMHi nporpamHi 3aco0u

FTP-kmient CFTP
VNC-cepsep X11vnc
Apxisarop 7-ZIP, gzip, tar

Be3KoIToBHA YTHIIITa KOMaHIHOTO PSLIKA, [Is CTHCHEHHs Janux  |bzip2
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Bun nporpamuoro 3aco0y

Hasga
NPOrpaMHoOro 3acody

30upad cMiTTs

The Boehm-Demers-
Weiser

Oo6ononka it GNU Screen u Tmux (Jioiatok) Byobu
Oo6ononka mis Python 6i6mioreku GD gdmodule
[Iporpama jijisi BUBOJLY CIHCKY 3allyIICHUX TPOIIECiB htop, ps
Cepsep Notebook SageMath SageMahNB

Onepartiiiia cucrema

Debian GNU/Linux

IIpukaagHi MporpaMHi 3aco0m 3arajJibHOr0 NMPU3HAYEHHS

Amnaior screen s rpadivHEX mporpaM Xpra
Bbaza mannx komOiHaTOpHUX TpadiB Graphs
BiGumioTeka jurst pactepu3anii mpuTiB i onepariii Ha HIMA FreeType
BiGumioreka uist pobotu 3 pactpoBoro rpadikoro y dpopmati PNG Libpng
Bpaysep miakazok gt GNOME Yelp
CucteMa ynpasJiiHas daililaMu Ta CIiJbHOT pOOOTH 3 HUMH Mercurial
EJleKTpOHHMI CJIOBHHK (Te3aypyc) WordNet
3acib meperisiay 300paKeHb GPicView
[HTepaKTHBHHIA peJIaKTOp Ta MiATPUMKA MAaKpOCiB Prerex
Iporpamu juist IOPiBHSHHS BMICTY TEKCTOBHX (haiiiiB Ta karanoris |Med, diff

CepBicn JUISL YUTAHHA CJICKTPOHHUX KHUT

Calibre, Evince

CucTemMa OMparfOBaHHs BiJIKPUTOTO TEKCTY JOKYMEHTAI B
¢dhopmarax HTML, LaTeX a6o goxymenra XML

Docutils

CucTeMH ynpaBliHHsA 0a3aMHu TaHUX

RethinkDB, sglite3

TekcToBi pegakTopu

GNU Emacs, Vim, nano,
mcedit

YTiniTa It 3HaXODKSHHS BiAMIHHOCTEH MiXk (aiinamu

GNU patch

XwmapHe cxosuile haiinis

Dropbox

IIpukJaaaHi MporpaMHi 3aco0M creniaIbHOr0 MPU3HAYEHHS

ABTOMaTHYHHUI reHepaTop CITKH sl TEOMETPUYHHX 00Y10B

Gmsh

Bibmioreka a1t BUKOHAHHS 3aBJaHb 3 TEOPil YMce

FLINT

BiGmioreka st iuHamMivHOl poOOTH 3 300paKEHHAMEI

GD Graphics Library
(GD)

BibmioTeka ay1s onpalroBaHHs Bifieo- Ta ayaiobaiiiis Ffmpeg
Bibmioreka 000TH 3 rpadamu Ta IHIIMMH MEPEKEBUMU

AP pad P NetworkX
CTPYKTYpamMu
Bibmioreka a1t po3B’sI3Ky 3a1a4 JiHIKHOTO IMPOrpaMyBaHHs GLPK
Bibmioreka st po3B’sI3KY 3324 ONYKJIOr0 MPOrpaMyBaHHs CVXOPT

Bibmioreka, npu3HadeHa Ais MPOBEICHHS IPUKIIATHAX Ta HAYKOBHX
MaTeMaTHYHUX PO3PaxyHKiB

GNU Sciertific Library
(GsL)

BibmioTeku st BU3HAYCHHS 1 00UHCIICHHS SMINTHYHAX KPUBHX,

. eclib
BH3HAUCHHUX HA/I [0JIEM PALIOHATBHUX YHCEI
Bekrophuii rpadiybuil peaakTop Inkscape
e’, e.8, Sage.9,
Bepcii Sage Sage.7, g
Sage. 10

Kuient s Git-perniosurapist SparkleShare
Maremaruuna 6ibmioTexa Cephes
MaremaTtrdHa 6i6ioTeKa sl BAKOHAHHS [Iii HaJ KOMIUIEKCHUME

. AHHAL GNU MPC
YHUCIAMH
Habip 6i6mioTek, 110 po3mHpoTh GyHKIIOHANBHICTh CH++ Boost
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Bun nporpamuoro 3aco0y Hasea
NPOrpaMHoOro 3acody
Posumpenns SageTeX nakery SageMathTeX
[Naker nporpam Juist reHeparlii TPUBUMIpHHAX MOJIeNIeH GenModdl
[Naker nporpam Juisi HAYKOBHX PO3paxyHKIiB Scilab
[Nakeru nporpam jurst moOya0BH (PiTOreHETHYHNUX JepeB Phylip
Cucrema i1t MaTEMaTHYHUX 00YNCIIEHD GNU Octave

CucreMu KOMIT FOTepHOT airedpu

Giag Xcas, Axiom, GAP

CucteMa KOMII'FOTEpHOT MaTeMaTUKH

Maxima

IHcTpyMeHTANBHI MporpamMHi 3acoou

IHTepakTHBHA 000JIOHKA 1T IPOrPaMyBaHHS

Jupyter Notebook

IaTepnperarop 00’ eKTHO-Opi€HTOBAHOI MOBH IPOTrpPaMyBaHHS

Python

Inrepnperatopu

CPython, Java, Perl, bash

KowmmninsaTopu

Mono, Embeddable
Common Lisp

Cepenosuina st (yHKIIOHAIEHOIO MPOrpaMyBaHHs

DrRacket, MIT/GNU
Scheme

CepeoBuIe UIsl CTATUCTUYHUX 00YMCIICHb, aHAJI3Y Ta
MIPEACTABJICHHS JIAaHUX B TpadivHOMY BHTJIISAI

R

JoxknmaHi BiJoMOCTi po 3a3HaueHi y Tabi. 1 ta inmi kommonentn SageMathCloud (na
MOMEHT  nyOmikamii)  MOXXHa  OTpUMAaTd 32  [PSIMUM  [IOCHUJIAHHSM
http://www.sagemath.org/links-components.html wa odiuiiinomy caiiti mpoekty Sage

(puc. 2).

Home Tour Help Library Download Development Links

Components

These software packages are used by SageMath. Go to the Download Packages page to get them if they are not already part of
your SageMath installation.
1. ATLAS: Automatically Tuned Linear Algebra Software
. boehm_gc: The Boehm-Demers-Weiser conservative garbage collector
. Boost: Free peer-reviewed portable C++ source libraries

. bzip2: High-quality data compressor

2
3
4,
5. cddlib: Double description method of Motzkin et al.
6. Cephes: Cephes mathematical library
7. Cliguer: Routines for clique searching
8. conway_polynomials: Frank Libeck's tables of Conway polynomials over finite fields
9. CVXOPT: Convex optimization, linear programming, least squares, etc.
10. Cython: C-Extensions for Python

11. Docutils: Open-source text processing system for processing plaintext documentation into useful formats, such as HTML or
LaTeX

12. ECL: Embeddable Common-Lisp, an implementation of the Common Lisp language as defined by the ANSI X3J13
specification

13. eclib: John Cremona’s programs for enumerating and computing with elliptic curves defined over the rational numbers
14. elliptic_curves: Cremona's mini tables of elliptic curves
15. FFLAS-FFPACK: A LGPL-2.1+ source code library for dense linear algebra over word-size finite fields.

Puc. 2. Komnonentu SageMathCloud
(sagemath.org — Mento Links — Komanma SageMath Components)
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Crnix  BiIMITHTH, IO OJHI IPOrpaMHi 3aco0M  (CTPYKTYpPHI KOMIIOHEHTH
SageMathCloud) siBHO AOCTYITHI KOpHCTYBady sk BOYZOBaHI XMapHi CEpBIiCH, 1HII X
BHUKOPHCTOBYIOTHCS] CHCTEMOIO HESIBHO.

Ocnamenicte  SageMathCloud  mpukimamaumu — cepBicaMu  CIICIiaIbHOTO
TIpU3HAYEHHS HAa/Ia€ MOJKIIMBICTh OpraHi3yBaTH KOMIT IOTEPHO OPi€HTOBaHE HABYAHHS
KIIaCUYHMX MaTeMaTW4YHUX IHMCUMILIIH, Takux sK «JliHiliHa anreOpa Ta YKMCIOBI
CUCTEMW», «AHAJTITHYHA Ta JAU(epeHIiaibHa TeOMeTpis», «MaTeMaTHYHUI aHai3,
«Teopis iiMOBipHOCTEl Ta MaTeMaTHYHA CTATHCTHKa) TOLIO, HasiBHI IHCTPYMEHTAJIbHI
CepBicM — Ha MIATPUMKY BHBYEHHsS IH(GOPMATUYHUX JUCLUILIIH, 30KpeMa
«IIporpamyBanus», «Teopist kogyBanHs», «Kpunrorpadis», «Komn’orepHa rpadika»
TOLLO.

Sk cneniaynbHI TPUKIIA/IHI, TaK 1 IHCTPYMEHTAIBHI CEPBICH MOXYTh OyTH YCITILIIHO
BUKOPHCTaHI Ha MiATPUMKY BHUBYEHHS TaK 3BaHMX 1H(OpMaTHUYHO-MaTeMaTHUYHUX
IUcHMILTH — «YucenpHi MeToau/Meroau 00YHCIEHE/00UHCIIOBAIbHA MATEMATHKAY,
«uckperna  maremaruka»,  «JlocmimpkeHHs ~— onepauiiiy, — «MartemaTuyHe
IPOrpaMyBaHHsD) TOUIO.

bepyun no yBaru 3pocTarody HNONYJSIPHICTh BUIBHO TOHIMPIOBAHMX MPOTPAMHUX
3aco0iB Ta MIMPOKHUH CIIEKTP CHCTEMHUX, MPHUKIIATHUX Ta IHCTPYMEHTaIBHUX CEPBICIB
SageMathCloud, cmix BiAMITHTH, WO TOTPeOyIOTh HampalfoBaHHs HaBYaJIbHO-
METOJMYHI MaTepialii 1010 TX BUKOPUCTAHHS y MPOIIeCi HAaBYaHHs iHPOPMATUIHUX Ta
MaTEeMAaTHYHUX JUCIUILTIH [1].
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