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CKNAAOBI IHCTPYMEHTAJIbHUX KOMIJIEKCIB
nosyaoBu CUCTEM NIATPUMKU ENEKTPOHHOIO HABYAHHA

B cmammi nooano aunaniz cneyu@iuHux puc UKOPUCTNAHHA CKAA008UX ONPAYIOBAHHA MYTLIMUMEOTIHUX KOM-
NOHEeHM CMBOPEeHHs cucmem NIOMPUMKU eNeKMPOHHO20 HA8YaHHA. Posensanymo ocnosmi npobremu, aki eupiuty-
0mbCsl 8 npoyeci UOOPY apXimekmypu maxkux cucmem 3 mouku 30py eeumigikayitinoi napaouemu. Hasedeno Ha-
00p KNIOUOBUX PUC, AKI BUSHAUAIOMb aPXIMeKmypy ma CKIa0 CUCeMU 3 MOYKU 30pY PO3POOHUKA.

Knrouosi cnosa: komnonenmuuil nioxio, MyiemumeOoitini 06a3u 0anux, eleKmpoHHe HAGYAHH, 2etimipikayis.

BecTtyn

IMocTanoBka mpoo6Jemu. [lita HU3Ka MOAIN y Cy-
YaCHOMY CBITI MOK€ 3HaYHO 3MIHUTH TEXHOJOTii po3-
poOJIleHHS Ta WiAXOOW O MPOEKTYBAHHS apXIiTEKTyp-
HUX BHpILIEHb CHCTEM MIATPHUMKH MYJbTUMEIIIHUX
JMUTaKTHYHUX KOMIUTEKCiB. CKIaaHICTh TpoOIeMu Mo-
JIepHi3allii Cy4yacHOI OCBITH BiAIIOBIHO 10 BIMOT BIIPO-
BQ/DKCHHSI CUCTEM EJIEKTPOHHOIO HaBUYaHHS MOTPeOye
JUIS iX BHPIIICHHS MPUHIUIIOBO IMiIXOJIB IO BiIpi3HS-
IOTBCS BiJ TpaauuiitHux. Hacammepen, me cTocyeThes
reiiMigikarii — KoHIemnmii, 3aCHOBaHOi Ha BUKOPHCTaHHI
IFPOBHX CJIEMCHTIB Ta IrPOBHX METOMIB Y HEIrPOBOMY
KOHTEKCTI [3; 4].

CydacHi CTyIOeHTH BIpPTYyO3HO BOJIOIIIOTH iHGOp-
MaliiHO-KOMYHIKaTUBHUMHU TEXHOJIOTISIMH # aKTHBHO
KOPHUCTYIOTBCSI €JIEKTPOHHMMH Hocisimu. Lle nosBossie
BUHECTH YaCTHHY HaBYaHHA online, 32 paMKH akajeMi-
YHUX TOJIMH, 1110 JIA€ MOMJIMBICTh PO3LIMPUTH ayIUTOP-
HE HaBaHTa)XEHHs, IpPU LBOMY BHKOPHUCTOBYIOUH Ti
€JIEMEHTH OCBITHBOTO TPOIIECY, AKi CTyACHTaM IIiKaBi
Ta JIOCTYIIHI.

3aBnanHs reiMidikaiii — 3aI[iKaBJIeHHS KOPHUCTY-
Baya, CTHMYJIIOBaHHs BUKOHaHHS [ii abo mpouemyp
yepe3 irpoBi MexaHikd, (OpMyBaHHS TMO3UTHBHOTO J0O-
CBijly B3aemoyii.

OcHoBHUI1 mpuHIMN TeiMidikarii 3a0e3medeHHs
MOCTIHHOTO, BHUMIPIOBAHOTO 3BOPOTHOTO 3B'SI3KY Bij
KOPHCTYBaJa, 0 3a0e3medye MOKIIUBICT JUHAMITHO-
TO KOPHUT'YBaHHSI TOBEJIHKM KOPHCTyBaua i, SIK Hacli-
JIOK, IIBUIKE OCBOEHHS BCIX (DYHKIiIOHATBHUX MOJKIIH-
Bocteil. Ille OZHMM METOAOM € CTBOPEHHs JIETEHIH,
icTopii, 3 BHUKOPHUCTAHHSIM JApaMaTHYHHUX IPUHOMIB.
[ToniOHa JiereHna Mae CympoOBOKYBaTH HPOLEC BHKO-
pHcTaHHs nporpaMu. Lle crpusie cTBOpeHHIO Y KOpHC-
TyBadiB BiJJUyTTsI MPUYETHOCTI, BHECKY 3arajibHy cIIpa-
By, IHTE€pECYy J0 JIOCSATHEHHS OyAb-sIKMX BHTaJaHuX Li-
nen.

AHani3 ocTaHHix gociimkens i myoduaikaniii. Pe-
3yJIBTATH aHAJI3y JIITepaTypHUX uKepen [1-4] cBiguarsh

PO HASBHICTH ONHMCIB OCHOBHHMX TEXHOJIOTIH €IeKTpo-
HHOTO HaBYaHHS, METOJUK YMPABIIHHS JIOKATHHOIO Ta
po3noaiieHo 00pobKoro iHdopmartii. [TpoTe B cnemia-
Ji30BaHii JiTepaTypi € BiACYTHIM LIJICHUH aHaNi3 crie-
MUQPIYHAX PUC BHUKOPHCTAHHA MIKIUCIUILTIHAPHOTO
MiAXOy CTOCOBHO CTBOPEHHS CHCTEMH MiATPUMKH eJie-
KTPOHHOT'O HaBYaHHS.

Mera crarTti. Mera [aHol cTaTTi — JaTH oI Ta
aHawi3 crenudigHUX pHC MOOYAOBH apXiTEKTypH iH-
CTPYMEHTAJILHOT CEpeIOBHII IX CKJIAIOBUX, OCOOJIHMBO
MyJbTHMEIIHHUX 0a3 JaHWX, TP BUKOPUCTAHHI ITiIXO0-
Iy TerMigikarlii mpu CTBOPEHHS CHUCTEMH IiATPUMKH
€JIEKTPOHHOT'O HAaBYaHHSI.

Buknan
OCHOBHOro MmaTepiany AoCniaXeHHS

B npomnieci po3poOku eneKTpOHHOTO MYJIBTHUMETiN-
HOT'0 BUJAAHHA AUJAKTUYHOT'O XapaKTEPy 3 BUKOPHUCTAH-
HSM MiAXony reiiMigikanii BUKOPUCTAETHCS IHCTPYMEH-
TaNbHUI IINPOKH CHEKTP CHUCTEM. IX palioHAIBHO
PO30HMTH Ha HACTYIIHI KJIACH.

Crneungiuni cucteMu mnoOyJOBH IHTEPAaKTHBHOTO
TUIaKTUIHOTO KOHTeHTY (Hampukian, Adobe Captivate,
Camtasia Sudia).

Cucremn HO6YI[OBI/[ iHTepaKTI/IBHI/IX €IIEKTPOHHUX

irop (manmpuxiag, Unity 3D, Microsoft XNA, UDK -
Unreal Development Kit, CryEngine) sk ocobucruil
BUIANOK KOHCTpykTOopu irop (StencylWorks, Game
Maker, Scirra Construct, CraftStudio Game Editor,
NeoAxis Game Engine, 3D Game Studio) [1]. Cuopo-
IeHnit iHTepderic O3BOJAE CTBOPIOBATH irpu B OCBIT-
HIX OpraHisalisx 3 ypaxyBaHHsIM IX BOYJOBYBaHHS B
HaBYa/IbHMII TIPOLIeC.

Haiibinpin  yHiBepcanbHHN 3 IFPOBHX IBHXKKIB
Unity — iHCTpYMEHT Uil pO3pOOKH JBOX- 1 TPUBUMIp-
HUX JONATKIB Ta irop, II0 MPaIioe I ONepaiiHuMu
cuctemamu Windows, Linux i OS X. CtBopeHi 3a 10-
nmomororo Unity mporpamu npaifioioTh ITij] ornepaiiHu-
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mu cucremamu Windows, OS X, Windows Phone,
Android, Apple 10S, Linux, a Takox Ha irpOBUX IpH-
craBkax Wii, PlayStation 3, PlayStation 4, Xbox 360,
Xbox One.

Cucremu 3abe3reyeHHs] MPOCTOpy 30epiraHHs ir-
poBoi iH(dopMarlii K Ha cTajil po3poOKH, TaKk Ha CTail
BuKopucTaHHs: Came oMy OCHOBHHX apXITEKTYpPHHX
pilIeHs IFOTO KJIACY CHCTEM 1 IMOCBSYEHA OCHOBHA Yac-
THHA CTaTTi [5].

MOXITHBO YTOUHUTH KIacH(IKaIliio 3a AeKiTbKoMa
KpUTEPisIMHL.

3a wmicieM 30epiranHs iH(opMariii — Oe3mocepen-
HbO Ha KIJII€HTI, y JIOKaJbHOI Mepexi, y 0a3l maHux 3
OH-JIAfH JIOCTYIOM (SIK OKPEMHUH BHIAJ0K, B XMapHOMY
CXOBHIIIi).

3a apxiTekTyporo cepBepa 0Oa3u nmanux — SQL
CYB/, mocrpemnsmiitai b1, NOSQL.

3a KUTBKICTIO OIHOYACHO MiIKIIOUYCHUX KOPHCTY-
BauiB — OJTHO YM 0araTOKOPHCTYBaIlbKa.

3a Opi€HTAIi€0 KOHTEHTY — CKAIAPHUHA KOHTEHT
91 BEKTOPHUH (OKpEMHI BUTIAIOK — MYIBTUMEIIHHUI).

[Mo-nepure, po3risiHEMO 0COOIUBOCTI MPEICTaBHH-
KiB 32 apXiTEKTypOIO cepBepa.

SQL CYBA. Tunosi npencTaBHUKK: TPOIPIETAPHI
MS SQL Server, Oracle, IBM DB2, Informix a6o 6e3-
komToBHI MySQL, PostgreSQL, SQLite, Firebird,
Microsoft SQL Server Compact.

TonorHi mepesaru nponpietapanx CYB/I:

BUCOKHIA PIBEHDb MIATPUMKHU Ha BCIX CTAIISIX KHUTTS
JUIAKTUYHOTO TPOAYKTY (HasBHICTb PO3BMHYTHX iH-
CTPYMEHTAIBHUX 3aC00iB PO3POOKH Ta CEepBICHOTO 00-
CIIyTOBYBaHH:; 0101I0TEK KOMIIOHEHT JIOCTYITY);

MOXKJIMBICTh €()EKTUBHOTO OINPALIOBAHHS MYJIBTH-
MEJIITHOTO KOHTEHTY.

TakuM YHHOM, BHKOPUCTAHHS MPOIMpPIiETAPHUX
CYB/I 3abe3neuye my:xe BHCOKUI piBeHb KOM(OPTY Ha
CTaJlisIX pO3pOOKH, PO3TOPTAaHHS, CYNPOBOAY AWAAKTHY-
HOT'O MPOIYKTY.

[0JIOBHUM HENOJIIKOM € BUCOKa BapTiCTh BOJIOIIH-
HSL.

To110BHOO MEepeBaro GE3KOIITOBHUX € BiJHOCHO
HHU3bKa BapTiCTh BOJIOMIHHS.

[ooBHUM HEONIKOM € MEHII BHCOKHH pIiBEHb
MATPUMKH HA BCIX CTAMISX JKUTTS JUAAKTHIHOTO TPO-
IyKTy (OpIBHSHO HEBENIHWKA PO3BMHYTHX iHCTpyMEHTa-
JBHHUX 3aC00iB PO3pOOKH Ta CEPBICHOTO 0OCITyrOByBaH-
Hs1; 010J1I0TEK KOMIIOHCHT JOCTYIY).

Hoctpensmiiiai B. O6'extHa Momenms SQL:1999,
SQL:2003 Bxmrouae 1Ba OCHOBHI 00'€KTHI KOMIIOHEHTH —
CTPYKTYPHi, BU3HAUYBaHMX KOPHCTYBAauaMH THUIIB Jia-
Hux (User Defined Type — UDT) i Tabmumi, mo THizy-
totecsi (Typed Table). Ilepmuii KOMIOHEHT IO3BOJISE
BHU3HAYATH HOBI TUIH JaHUX, Ki MOXKYTh OyTH Habara-
TO CKJIAIHIIIUMH, HDK BOYHOBaHI THIM AaHUX MOBH
SQL. Ilpu Bm3HaueHHi crpykrypHoro UDT motpibHO
cnenuikyBaTH HE JIMIIC €JICMEHTH JaHUX, 110 MICTATh-

cs B HbOMY, aJle i CEMAaHTHKY THITy TaHUX, TOOTO HOTO
MOBEIIHKY Ha OCHOBI iHTep(eiicy BHKIMKIB METOIB.
Jlpyruii KOMIOHEHT — TaOJIuI, 10 THHI3YIOThCS, — JO-
3BOJISIE BU3HAYATH TAOJHII, PAIKU SKUX € eK3eMIUIIpa-
MU (abo 3nauenHsmu) UDT, 3 sikMM SIBHO acOLIOETHCS
TabmuIs. Y 0arath0X BiTHOIICHHSX PSJOK TaOJHIT, IO
TUMI3Y€EThCSA, CXOXKHH Ha O00'€KT Kiacy B 00'€KTHO-
OpIEHTOBAHIN CHCTEMI.

IIBUAKICTh BUKOHAHHS 3aIlUTIB B HUX 3POCTAE JI0
IBAAUATH pasiB mopiBHAHO 3 pemsamiiaumu CYB/I.
[IpoTe mepexin Bix pensniiiaux 6a3 gaHUX, SKi oAepKa-
JIM TIOBCIOJIHE TOIIMPEHHS, 10 MOCTPEILiHHUX MOB's-
3aHUH 31 3HAYHUMH BUTPATaMH 1 HOCUTh MTOKH OOMeExe-
HUH XapakTep.

Hes3Baxaroun Ha METOIUYHY JOLLIBHICTD Ta MPH-
BaOJMBICTh BHUKOPUCTAHHS CTaHIAAPTHUX MOCTPENSLii-
HUX MOxIuBocTei Mo SQL, 3apa3 iX 1mie He peanizo-
BaHO Yy TAaKMX OCTAHHIX peali3amifix HaWIMOIINpPEHIMHNX
y BugaBHnuux BJ[ cepsepax, sk MS SQL ta MySQL.
[Mpuxnagom moctpersmiitHoi 6a3u € Cache ¢ipmu Inter
Systems Corporation.

TakuM 4YMHOM, TOJIOBHUM HEJIOJIKOM IOCTpesi-
uittanx CYBJl € BuCOKa BapTiCTh BXOJKCHHS IS PO3-
POOHHKIB.

Tepmin NoSQL (8i0 anen. Not Only SOL — He nu-
me SQL) cTaB Biomuii BiTHOCHO HEJaBHO i OYB BBeIle-
HUHM 178 OMUCY PI3HUX TEXHOIOTiH 0a3 JaHWX, BUHHK-
X I 3a70BOJIEHHS BHUMOTI, BimoMux sk Web-scale
abo Internet-scale.

€ 1Bl IPUYMHM, 33 SIKUMH JIOANA PO3DIAJAl0Th MO-
JKIIABICTh BUKOPUCTOBYBATH [5; 6] 6a3u manmx NoSQL.

* EdekruBHicTh po3poOKM noaaTkiB. BiibuiicTsh
3yCWiIb, TMOB'I3aHUX 3 PO3POOKOIO JIOAATKiB, BHTpaya-
IOTBCS Ha BiMOOpa)KeHHS MaHWX 3 CTPYKTYp, MO 30epi-
TalOThCS B IAM'ATI, B peIisLiitHi 6a3u nanmx. basa manmx
NoSQL moxe 3abe3mednTr MOJeh JaHUX, Kpalle 3a-
JIOBOJIBHSIE TIOTPEOM JONATKIB, CIIPOCTHBIIHN TUM CaMUM
IIF0 B3a€MOJIO i 3MEHIINBIIH KiJIbKICTh KOZY, SIKUHA He-
00X1/IHO HaIMCaTH, HAIATOJIUTH 1 PO3BHUHYTH.

* Benukxomacmrabui jani. Opranizamii HiHYIOTH
MOXIIUBICTh 30epiraTé OUThII BENMKI OOCATH NaHUX i
mBuame ix obpoOmsTH. BoHM BBaxaloTh 3aHAATO 3a-
TPAaTHAM BHKOPHCTOBYBATH JISl LIOTO pEILiNHI 6a3u
JaHuX. [0IOBHA MIPUYWHA TIOJISATA€ B TOMY, IIIO PEJIAIiii-
Hi 0a3mM JaHUX MPHU3HAYCHI I pOOOTH Ha OTHOMY KOM-
n'foTepi, B TOM Yac sIK BEJMKI 00CATH JaHUX 1 MpOorpamu
Ui ix 00poOKkM exkoHOMHilIe 30epiraTi Ha Kiacrepax,
IO CKJIAJAlOThCS 3 YHCICHHUX HEBENHWKHX 1 JIEIIeBUX
komir'totepiB. bararo 6a3 mannx NoSQL pospoOieni
CHelLiaJIbHO /Ul KJIacTepiB, TOMy BOHHM Kpallle BIIHCY-
IOTBCS B CIICHApii 00pOOICHHS BETMKUX OOCATIB ITaHUX.
Xoda pi3HOMaHITHICTh MOJENEH 3pOCTae, yCi BOHH Ma-
I0Th 3arajbHi PUCH:

00pOOISIOTE BEMMYE3HI 00'eMH NTAaHUX, PO3IIIISIO-
9H iX MiIX cepBepamu;

HiATPUMYIOTh BeJTMUE3HY KUIBKICTh KOPUCTYBauiB;
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00MeXeHy CXeMOI0 CTPYKTYypy 0a3u JaHuX.

Koxne pimeHHs B pamkax texHonorii NoSQL Bu-
KOPHUCTOBY€E CBOKO BJIAaCHY Mozenb. Lli momeni momins-
IOTBCSl Ha YOTHPU KaTeropii: Kirou-3Ha4eHH, JOKyMEHT,
cimelicTBo croBmIiB i rpad. [lepuri Tpu Moneni MarTh
3arajbpHy BJIACTHBICTb, SIKa HA3WUBAETHCS arperaTHoro
opieHTami€ero (aggregate orientation). ArperaTHa opi€H-
Tallisi BPaxoBy€ HEOOXiMHICTh OmepyBaTH NAaHWMH, IO
MarOTh OB CKIIJHY CTPYKTYPY, HiK Ha0ip KOpTexeM.
basu manux tumy "KiIro4y-3HaYeHHS'", TOKYMEHT i ciMei-
CTBO CTOBMNIIB MOXYTh MICTUTH CKJIQJHI 3aIHCH-
arperatu (Aggregate). Moneni naHuX TUIy "KITHOY-
3Ha4YeHHS" IHTEPIPETYIOTh arperary sk "9opHHUH SIuK",
TOOTO UIyKaTH MOXKHA TITBKW IUTI arperatd, — BH HE
MOYKETE MOAATH 3allUT Ha OTPUMAHHS YaCTUHHU arperary.
VY NOKYMEHTHIH MOJEJi arperar € mpo3opuM Juisi 0asu
nmanux. Lle mo3Bosse MOCHIIATH 3alUTH 10 (PparMeHTiB
arperary i 3IiliCHIOBaTH YaCTKOBE BUTATHEHHS JTaHUX.

Mopneni tumy '"CiMEHCTBO CTOBMIIB" MOIIIAIOTH
arperar Ha IPyIH CTOBIILIB, iHTEPIPETYIOUH iX SK OIH-
HUIIl TaHUX B arperarti-paaky. lle Hakimamae Ha arperatr
CTPYKTYpPHI OOMEXKEHHs, aje J03BOJsE 0a3i JaHUX BU-
KOPHUCTOBYBATH 1[I0 CTPYKTYPY VISl TOJIIIIECHHS JOCTY-
my.

Hai6inemr  Bigomoro 3 kononkoBux CKBJ e
BigTable — BucokonpoaykTHBHa HporpieTapHa 0a3za
JaHUX, IO MATPUMYE CTHCKYBaHHSA, IOOyZOBaHAa Ha
ocHoBi Google File System (GFS), Chubby Lock
Service i geskux iHmmx npoaykrax Google. 3apas
BigTable BHKOPHCTOBYETHCSI B PI3HOTO pOAY JOnAaTKax
Google, Takux sk MapReduce, sike 4acTO BUKOPHUCTOBY-
€TbCS JUIA CTBOPEHHS 1 MoauQikaiii DaHUX THX, IO
30epiratotbest B BigTable, Google Reader, Google
Maps, Google Book Search, Search History, Google
Earth, Blogger.com, Google Code hosting, Orkut i
YouTube.

I'pacdoBi 6a3m maHUX CHEMiAIEHO TPU3HAYCHI JIIS
30epiranHs BeO-iHpopMalii 3 1yke MaleHbKUMH BY3-
JIaMU 1 YMCIIEHHUMH 3B'SI3KaMU MiXK HUMH.

YacTuHOIO CTaHIApTIB PO3BHUHYTHUX IIiJ] 4ac peaji-
3anii HTML 5.0 € IndexedDB — cranmapt 30epiraHas
BEJIMKUX 00'€EMIB CTPYKTYpOBaHMX JaHUX Ha KIIEHTOBI.
IndexedDB cimyxuTh amst 30epiraHHsl BeNUKUX 00'e€MiB
CTPYKTYPOBAaHUX JaHUX, 3 MOXKIUBICTIO iHAekcarii. [To-
Tpeba B TakOMy IHCTpyMEHTapii Haspila HaBHO, IO i
MpUBEJIO JO HOro TmosBM B croernmdikamisx
HTMLS.comianbHiX Mepex, TOBapHHX IepeBar abo
MpaBUJI IPHAOMY Ha pOOOTY.

TonoBHOM0O TepeBaror OE3KOIITOBHUX 0a3 € BHCO-
Ka e(heKTHBHICTH 0OpPOOKHM NpH BEIMKOMY 00Cs31 TaHUX
a0 KUIbKOCTI KOPUCTYBadiB.

lonoBHNM HENONIKOM € MEHII BUCOKHH piBEHB
MiATPUMKHU Ha BCIX CTaMifX JKUTTS JUIAKTHYHOTO IPO-
IYKTY (MOPIBHSHO HEBEJIMKA PO3BHHYTHX IHCTpPYyMEHTa-
JBHUX 3aC00iB PO3POOKHU Ta CepBICHOrO 00CIYroByBaH-
Hs1; 010710TeK KOMIIOHEHT JIOCTYIY), BiICYTHICTh YiTKHX

MPHUHIUITB BUOOPY KOHKPETHOTO PIillleHHS I AHWIaK-
TUYHOTO JOJATKY.

3acobu po3podku. Bucoky koMbopTHICTE po3pod-
HUKa 3a0e3MedyloTh HACTYIHI IHTETPOBaHI OOONOHKH
po3pobku — IDE (ammi. Integrated development
environment) Microsoft Visual Studio IDE mis Win-
dows Ta Mac, Google Android Studio, NetBrains,
PhpStorm, NetBeans, Delphi XE.

L1i inTerpoBaHi 000JIOHKH PO3POOKH 3a3BUYAM ITiI-
TPUMYIOTh MPOrpaMyBaHHS Ha HAHOUTBII TOIYISAPHUX
MOBax nporpamyBaHai-C++,Java, JavaScript,
PHP,C#,C.

VY cknazi cucteM noOylnoBH IHTEPaKTUBHHX €JIEKT-
pornux irop (Unity 3D, Microsoft XNA, UDK — Unreal
Development Kit , CryEngine) icHytoTh iHTErpoBaHi 4u
OKpeMi CHCTeMHU pO3pOOKH iIrpPOBUX CBITIB Ta HAIMCAHHS
CIeHapiiB, 3a3BMYaii Ha CKPUIKOBHX MoBax. Jlemo
ocropoHb nepedyBae Unity 3D, B sikoMy B SIKOCTI MOBH
HAIKMCaHHS CIIEHAPIiB BUKOPUCTOBYEThCs CH.

Maibxe Bci mepepaxoBaHi 3acO0M PO3POOKH Tin-
TPUMYIOTh MYJABTHUILIAT(GOPMEHICTD, pO3pOOKy irop ams
Android, Microsoft Windows, i0S.

3 TOUKM 30py PO3BUTKY OiONIOTEK NOCTYIy a0
CVYB/l HaitOLIbII PO3BUHYTUMH MOXKIIMBOCTSIMH BOJIOIIE
Unity, sSKuii BUKOPUCTOBY€E TaKi pO3BMHEHI TEXHOJIOTII,
sk Microsoft .NET ta Active Server Pages.

BucHoBKku

Takum 4nHOM, 3 MOET TOUKH 30pY, SIK 1I€ BUIJIMBAE
3 aHa;izy, II0 MPOBEACHMI, IHCTPYMEHTOM IEpILOro
BruOopy € Unity, He3Ba)katouHl Ha JOCUTH BUCOKHI MOPIT
BXOJ/DKCHHS, OCOOJNMBO Ipu BHKOpucTaHHi Unity, sk
PO3pOOHUKIB CTYJCHTIB CIICIIAIbHOCTEH, IO TTOB ' sI3aHO
3 PO3pPOOKOI0 MYIFTUMENINHUX IHTEPAKTUBHUX BUIAHb,
K1 j00pe 3acBOiNM CYKYyIHICTh BUKOPHCTaHUX B I
000JI0HIII TTApaUTMH.
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COCTABNAKLWNE UHCTPYMEHTAJIbHbLIX KOMMJIEKCOB NMOCTPOEHUA
CUCTEM NOAAEPXKW SNEKTPOHHOIO OBYYEHUA

A K. ITannopun

B cmamve npe()cmaeﬂen ananusz cneuuqbuqeacux uepm UCnoIb306aHUsl cocmasiiaroujux 06]7060"’!1(“ Myﬂbmwweauﬁﬁblx

KOMNOHEHmM CO30aHUsL CUCTeM noddepofcxu OJIEKMPOHHO20 06_)/’-{81‘[1/{}2. Pacc,wompenbl OCHOBHble npO&"leMbl, Komopble peutlaromcsi

6 npoyecce 6blOOPA APXUMEKMYPbL MAKUX CUCHIEM C MOUKU 3PEHUs 2elMUPUKAYUOHHOU napaduemvl. IIpueeden Habop KiOUeblx
Yepm, onpeoenIoWUX apxXumeKmypy u COCmag CUCIeMbl ¢ MOYKU 3PEHUS PA3PAOOMHUUKA.
Knrouesvie cnosa: xomnonenmuwiil n00X00, MyabmuMeOutiHvle 6a3bl OAHHbIX, 2NeKMPOHHOE 0bYUeHue, 2eUMUPUKAYUAL.

COMPONENTS OF THE TOOLING TOOLS FOR BUILDING E-LEARNING SUPPORT SYSTEMS

A. Pandorin

The paper presents an analysis of specific features using multimedia components processing component creation of e-

learning support. The main problem to be solved in the selection process architecture such systems in terms of gamification

paradigm. An set of key features that define the architecture and composition of the system in terms of the developer.
Keywords: component approach, multimedia databases, e-learning, gamification.
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