university registry system, where all data about students’ successes and
promotions are stored, with the aim to emphasis Moodle utility for statistical
analysis of the academic situation of the students.

University is promoting its activity through a web page created on the open
source content management system DRUPAL, which is continuously adjusted.

During years of study, students are involved in the activity of UnASM,
contributing to the development of the e-learning platform and website,
research or data analysis in frame of investigation projects, learning and
exploiting FOSS. Later they apply their skills in frame of the UnivER
SCIENCE Cluster. It represents one of the ways to sustain scientific inquiry
based education concept.
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BuKopncTaHHA BiJKPUTOro nporpaMmHoro 3abesneyeHHs y HayKoBo-
pocnigHnx poboTax i HaB4anbHOMY npoueci Kadeapu
KOMM "I0TepHUX cucTem Tamepedk THTY im. 1.Myntos
Nyukis A.M.

Kadheapa KOMMIOTEPHUX CUCTEM Ta Mepe>K, TepHONiNbCbKNiA HalioOHaNbHUIA TexHi-
YHUI yHiBepcuTeT imeHi IBaHa Myniosa, e-mail: lL.andriy@gmail.com

The peculiarities of open source, free and closed commercial software in
research work and teaching process of the Computer Systems and Networks
department of Ternopil Ivan Pul’uj National Technical University are analyzed.
The basic constraints of open source software, and examples of successful
implementation of open source software are submitted. The main advantages of
using open source software for teaching specialists according the specialty
computer systems and networks and in the scientific research projects are
analyzed.

ABTOp A0OMOBIAI Npaytoe Ha Kadeapi KOMN'IOTEPHUX CUCTEM Ta Mepex Te-
PHOMINbCLKOTO  HaLiOHaNIbHOr0  TEXHIYHOro YHiBepcuTeTy iMeHi IBaHa
Myntosa [1], sKka rotye 6akanaepiB 3a HanpsmoM 6.050102 — Kowmn'toTepHa
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iHXeHepis, a TakoX cneuianicTis Ta maricTpis cneuianbHocTi 8.05010201-
Komn'toTepHi cuctemn Ta Mepexi, BuKnagae Kypcu «llapanefbHi Ta pos-
nogineHi 064YnCNEeHH:, «CucTeMHe nporpamHe 3a6e3neyeHHs»,
«IHhopMaLiiHi cucTemyn MapanenbHOi Ta PO3MOAINEHOI 06PO6KM AaHWX»,
«[lMporpamyBaHHa MmoBot0 JAVA», «KomnnekcHe 3abe3neyeHHs iH(opMma-
LiiHOT KOMM'IOTEPHOI 6e3neku». Y Xofi BUKNafaHHA BiAMoBigHUX KypciB, B
OCHOBHOMY, BUWKOPWUCTOBYETbCA BIifKPUTE MporpamHe 3abesneyvyeHHs — fuc-
TpnbyTmMB ALT Linux [2] Ta HeobXigHi makeTu nporpam, WO BXOAATb Y Oro
peno3nTopiii MporpamMHOro 3abe3neyeHHs.

BapTo 3a3HauMTW, WO TepHOMINbCbKUIA HALiOHaNbHUA TEXHIYHWUIA YHI-
BepcuTeT iMeHi IBaHa Tyntos mae akagemiuHi MiLeH3ii Ha BUKOPUCTAHHA
3aKpMTOro KOMEpUiiHOrO MNporpaMHOro 3abesnevyeHHsi, 30KpeMa KOoMNaHili
Microsoft (onepauiiiHi cuctemu, yTuniTK, odicHi NakeTn Ta 3acobyu po3poo6-
Ku-), Autodesk Autocad, ACKOH Komnac-3b Ta uinoi H13Ku iHworo. Takum
YMHOM CTY[EHTU MalTb MOX/IMBICTb BUKOPUCTOBYBATU NporpamHe 3abesneye-
HHA Pi3HUX BUPOOHUMKIB Ta 3 PiHUMU NiLEeH3IsMN.

BukopucTaHHa Ha Kadefpi auctpubyTtmBy ALT Linux o6paHO Ha OCHOBI
BMIACHOrO ycniwHoro goceigy asTopa (3 2002-ro poky). [lo nepesar AaHoro
AMCTPUBYTUBY BapTO BiHECTW HACTYMHE:

* BMWCOKa CTabifIbHICTb CUCTEMU;

* XOpowa npoAayMaHiCTb apXiTeKTYpHUX OCO6/MBOCTEA cucTeMM Ta

BUKOPWUCTaHHS NepefoBUX TEXHONMOTIA y ranysi BifgKPUTOro MporpamHoro

3a6e3rneyeHHs;

e BEIMKWI penosnTopiii NakeTis;

e TeXHiYHa nNigTpUMKa Ta [OKYMEHTOBaHiCTb (CMMUCOK pPO3CUNKM Ta

thopymn);

* BMWCOKA THYYKiCTb AMCTpMOYTMBY, fKa 3abesneymna BeAWKY KifbKiCTb

NoXigHWX AUCTPMOYTUBIB Ha CMinbHIl nakeTHIn 6a3i (ALTSP, Skif, ALT

LXDEsktop Ta iHwWi);

* MOX/MBICTb BUKOPUCTaHHA Ha 3acTapi/fioMy anapaTHOMY 3abe3rneyeHHi;

* 3PYYHICTb Y BUKOPUCTaHHI AK MoyaTKiBUAMM TaK i [OCBIAYEHUMMN KOpU-

ctyBayamun UNIX-cucrem;

* ypaxyBaHHs noTpe6 YKpalHOMOBHUX KOPUCTYBadiB.

3aranom, [0 nepesar BUKOPUCTaHHS BifKPUTOro NporpamHoro 3abesneyeH-
He, 30kpema OC Linux, y HaB4anbHOMY npoueci 3a Hanpamom 6.050102 —
Komn'toTepHa iHXeHepisi, BapTo BigHECTU:

* HaOYHICTb [eMOHCTpauii poboTM KIHUYOBUX KOMMOHEHT CUCTEMHOrO

nporpamMHoOro 3abesnevyeHHs B acrnekTi “6ay4nMo BUXigHWI Kog — moaudi-

KYEMO — KOMMIi/IlOEMO — 6aymMmo pesynbTaT poboTn”;

* LUBMAWeE OnaHyBaHHS HaBMYKaMW  MepexeBOro Ta CUCTEMHOrO

aAMiHiCTpyBaHHS KOMN'HOTEPHUX MEPEX Ta iHPPacTPyKTyp;

* Kpalle po3yMiHHS npuHUMNIB poboTM anapaTHOro 3abe3neveHHs,

30Kpema crewianisoBaHoro Mepexesoro Ta BéygosaHoro (embedded);

* 3HAOMCTBO 3 MPUHLMNAMN PO3POOKM BENNKUX BIAKPUTUX NPOEKTIB.



TakoX MOXKHa crnocTepiratv WikaBy TeHAEHL K0 — CTyfeHTaMm, IKi aKTUBHO
BMKOPUCTOBYIOTb BifjKpUTE MporpamHe 3abesneveHHs, a, K Npaswno, Le OfuH
i3 guctpubyTtmeis OC Linux, Habarato npocTille [AETbCA OMaHyBaHHA
NpoMiNbHNX KypciB, HOBMX MaKeTiB MPOrpaMHOro 3abesneyveHHs, TEXHONOTIN
CUCTEMHOTO, MPWKNaAHOro Ta Be6-nporpaMyBaHHsA (HesaneXxHo Bif onepa-
LiiHOT cucTemu, Ha Ky BOHW OpieHTOBaHi). [OCBiA MOKasye, WO y TaKuX
CTY[EHTIB Kpallle po3BKBalOTLCA 34i6HOCTI 4O CAMOCTIIHOrO HaBYaHHS, a TOMYy
X MOXHa 3anyyaTh 40 TEXHIYHO CKNafHIIMX Ta HAYKOMICTKILLIUX KYpCOBMX Ta
OMNNOMHMX poBIT A npoekTiB. Lii cTyseHTM GepyTb Yy4yacTb Y BWKOHaHHI
HayKoBO-A0CNifHUX pobiT kadeapu i B pe3ynbTaTi iX TeXHIYHWI thaxoBuii pi-
BeHb 3a0e3meyye BULLLI KOHKYPEHTI nepeBary Ha pUHKY npai.

B acnekTi cBiTOBOT (hiHAHCOBOT KpU3K, AedilnTy BHOIKETY CNOCTEPiraeTbea
Heo(hiHAHCYBaHHSA OHOMKETHNX 3aKNagiB OCBITM Ta GpaK KOWTIB y NpMBaTHUX
CTPYKTYP, TOMY MOXHa MPOrHo3yBaTW NiABULLEHHA iHTepecy A0 BiLKPUTOro
nporpamHoro 3abesneyeHHs, a BigMOBIAHO, W NOTPebWM Ha PWMHKY npauyi y
KBanighikoBaHUX (haxiBUsAX Y AaHili ciepi. He MOXHa He Bif3HAUYMTV MO3UTUBHI
3PYLLUEHHA Y LbOMY HanpaMKy, 30Kpema noctaHoBy KabiHeTy MiHiCcTpiB YKpai-
H1 Ne 1269 Big 30 nuctonaga 2011-ro poky «[Mpo 3aTBepgyKeHHA [ep>kaBHOT
LiiNbOBOT HayKOBO-TEXHIYHOT NpOrpaMu BUKOPWUCTaHHS B OpraHax Aep>KaBHol
B2y NPorpamMHoro 3abesnevyeHHs 3 BigKpUTUM Kogom Ha 2012 - 2015 poku».

Ha kadegpi KOMN'fOTEPHUX CUCTEM Ta Mepex TepHOMiNbCbKOro Ha-
LiOHa/IbHOTO TEXHIYHOro YyHiBepcuTeTy iMeHi IBaHa yntos BUKOHyBanach i
BMKOHYETbCS Ha [aHWin 4ac Ljina HM3Ka HayKOBO-AOCNiAHUX PO6GIT, a came:
BK 21-06 «MaTemaTuyHe MOAENOBaHHA, MeToAM 06pobku Ta imiTauii 6io-
METPUYHUX LUKAIYHUX CUTHaNiB B iH(opMaLiiHmux cuctemax», BK 34-11
«MofentoBaHHA Ta po3pobka anroputmis KpUNTOaHanisy 3 BUKOPUCTAHHAM
napasiesibHUX Ta PO3MNOAiNeHnX KOMM'toTepHMX cuctem» Ta [l 188-12 «Pos3-
pobka maTeMaTUYHOrO Ta MPOrpaMHOro 3abesneyveHHs iHhopMaLiliHUX cUcTeM
[iarHOCTMKM Ta ayTeHTUdikayii NIoguHN 3a LAKATYHUMK GIOMETPUYHMMMN CU-
rHanamm».

Y pamKax HaBe[eHWX TeM MPoBOAUTLCSA PO3pP0o6Ka NporpamHoro 3abesneve-
HHSI, fiKe NAaHyeTbCs PO3MNOBCHOAXKYBATW Mif BigKpUTUMK nideH3iamun [3]. Ha
OCHOBI BIaCHOTO OCBIfY aBTOpa BapTO 3a3HauuTH, L0 BUKOPUCTAHHA BiAKPW-
TOFO MNpOrpamMHOro  3abesneyeHHA NpUW  CTBOPEHHI  HayKOBO-TEXHIYHOT
npoayKuii y pamkax HayKoBO-4OCNIAHMX POBIT CYyTTEBO 3HWXYE ‘“nopir
BXO[PKEHHS” Yy BIAMNOBIgHY nNpeamMeTHY 001acTb, OCKiNbKW, [aE 3mory
HayKOBL|IO CTBOPHOBATU BfIACHI MPOrpamHi MNPOAYKTU, AK MOXigHI Bif iHWKMX, 3
ypaxyBaHHAM YCiX NiLeH3iiHMX BUMOr. IHLLIOK nepeBarot AN1s [OCNIAHWKA €
HasABHICTb BEIMKOT KibKOCTI IHCTPYMEeHTaNbHMX 3ac06iB A5 NPOBEAEHHS eKC-
nepuMeHTaNbHUX AOCAIAXKEHb..

Ha aymKy aBTOpa, OCHOBHMMMW CTPUMYHUMMWU (haKTOpamy BUKOPUCTAHHSA
BiAKPWTOr0 NPOrpaMHoro 3abesneyvyeHHs B YKpaiHi €:

1 y uinomy pagi BunajaKis, HEBUCOKMIA piBeHb TeXHIYHUX HABMYOK HayKOBO-
neaarorivyHMx KagpiB Ta TEXHIYHOro nepcoHany, wob 3abesneunTy
npoBeAeHHs NabopaTOpPHMUX NPaKTUKYMIB Ta HayKOBO-AOCNi4HNX POOIT;



2. HeaJeKBaTHE PO3YMiHHS MOXK/IMBUX HOPUANYHUX HACNILKIB BUKOPUCT aHHS

HeneranbHOro NPOrpaMHoro 3abesneyeHHs.

MprynHK LMX (haKTopiB KPUKOTLCA Y HWU3bKIA MaTepianbHii Ta MopanbHili
MOTMBaL,iT BiANOBILHMX KafpiB.

Baxnueoo npob6nemMotd € CTBOPEHHS HOBOFO Ta PO3WMPEHHA (YHK-
LiOHa/IbBHUX ~ MOX/IMBOCTEM  iCHYHOUOro  HayKOMICTKOrO  MporpamHoro
3abe3neyveHHs, ke € HeoOXi4HUM NPU BUKOHaHHI HayKOBO-AOCAIAHUX POBIT y
(hyHAaMeHTanbHUX Ta NPUKNALHUX ranys3sx HaykKu i TexHiku. [JouinbHo, 1wob
Take nporpaMHe 3abe3neyeHHs Po3pO6MANOCS Y pamMmKax AepXaBHWUX Nporpam
3a fep)aBHUM (hiHaHCyBaHHAM Ta Ny6niKyBanochb Nif BIAKPUTMMM JiLeH3isA-

Lle ogHa Bax/JMBa 3afjaya — HEOOXiAHICTb 3ampoBapKeHHs Ha fep-
)KaBHOMY piBHI BigKpnTuX QopmMaTiB [OKYMEHT006iry npuv OQOopM/eHHi
cTaTTei, 3BiTiB, gucepTauiil, Moci6HUKIB y cepi Hayku i TexHikn (ACTY
3008-95).
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BipTyanbHuii nabopaTopHUA NpakTUKYM Ha 6a3i GEANT4 B
cepenoBniOC Linux ana BMBYEHHA Npouecis B3aemogii
BUMPOMIHIOBaHHS 3 PEHOBMHOI
ManuxiHa T.B.
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The Virtual laboratory practicum environment is presented. It was developed at
the V.N.Karazin Kharkov National University at the Faculty of Computer
Science. This practicum is developed together with leading experts of the
Faculty of Physics and Technology as well as the Faculty of Energy Physics.
Virtual laboratory practicum is a complex of computer programs developed in
the environment of the Linux SLC4.8 operating system using Geant4 toolkit
that is open-source software. Virtual laboratory classes will be used to train
students of the Department Faculty and Technology as well as the Faculty of
Energy Physics.
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