146

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

YJIK 681.518+37.013.32

Innovative technologies and scientific solutions for industries. 2018. No. 4 (6)

DOI: https://doi.org/10.30837/2522-9818.2018.6.146

M. A. OMAPOB, B. X. MVPAJZTOBA

WH®OJIOT MYECKOE OBECIIEYEHUE NTH®OPMAIIMOHHOM TEXHOJIOTI' MU
YHPABJIEHUA JTUCTAHIIMOHHBIM OBPA3OBAHUEM

IIpeaMeToM HcCClIeIOBaHUS B CTAaThe SBISICTCS PAa3BUTHE MOJEIeH OpraHu3alldd M YOPaBICHUS CJIOKHOM OpraHHU3aIllMOHHOMN
CHUCTEMOH Ha MpHUMEpEe OpraHu3ali M YIPaBJICHUS MPOIECCOM AUCTAHIMOHHOTO oOpa3oBanus. Llesb padoTbl — co3maHue
Habopa Mojenel, KOTOpbhIC IO3BOJISAT OTOOPa3uTh B3aMMOJCHCTBHE MEXKOYy CyObeKTaMH O00pa30BaTeIbHOIO IIpoliecca B
JUCTAaHIMOHHOM OOYYEHHH, a TakKe MEeXAY cyObeKTaMH U 00BEKTaMU 3TOro IMpolecca. B cTaThe pemiarorcs cieayromye 3agayum:
pa3paboTka KOHICTIMA WHOOPMAIIMOHHOW TEXHOJIOTUH OpPTaHW3allid W YIpPaBJICHHS TUCTAHIIMOHHBIM OOYYCHHEM, CO3JaHue
MH(OJIOTUIECKOTO obecredeHUs (MOJIENb COIMATBHOTO 3aKa3a K JUCTAaHIMOHHOMY OOYYEHUIO, MYJbTHATCHTHYIO MOJICIb, MOJIEIb
JKH3HEHHOTO IMKJIAa CHCTEMbI 3HAaHHHA 00y4aeMOro, MOJENb HAaXOXJICHHS ONTHMAILHOW TEPHOJUYHOCTH Ipolecca OOydeHHUs ¢

BBIHY)KICHHBIMH  IIepephIBaMH);  pa3pa0dOoTKa  KOHIENTyalbHOH  Monenn jmaHHBIX  (cxema BJI) 1 moanepikku
MHOOPMAIIIOHHO-PECYPCHOM ~ MOJIENH; BRIpAaOOTKa  MPAKTUYECKUX  PEKOMEHAALUWH 10  YIydIIeHHI0  HH()OPMalUOHHBIX
CHCTeM OpraHM3alMd W  YOPaBICHUS  AWCTAaHUHOHHOW  (OpMOH  oOydeHHs B CHCTEMe BBICIIEr0  OOpa30BaHUsL.

IMonyyensl cheayioupe pe3yiabTAThl: MMPOAHATU3UPOBAHA AKTYyalbHOCTh HAayYHOW 3amadyH, CYIIHOCTh KOTOPOW 3aKio4YaeTcs B
MOBBIICHHH 3()(GEKTUBHOCTH (PYHKIHOHUPOBAHHS CIIOXKHBIX OPraHU3a[HOHHBIX CHCTEM HCIOJIB3YIOUIUX CTPYKTYPHUPOBAaHHBIE
HH(QOpPMAIMOHHBIE  PECypChl, peaju30BaHHbIE B BUAe IUIaTGOpM  JUCTAaHIMOHHOTO OOy4YeHHs; IIOCTpOEHa MOJEINb
COIMAIFHOTO 3aKa3a K JAWUCTAHIMOHHOMY OOYYEHHIO; IIOCTPOEHA MYJIbTHATeHTHAsh MOJEINb; IOCTPOEHa MOJENb KU3HEHHOTO LUKJIA
CHCTEMBl 3HaHHH 00yJaeMoro; IOCTpOEHa MOJETb HaXOXKACHUS ONTHMAJIbHOH IEpHOAMYHOCTH THporecca OOydeHus C
BBIHY)KICHHBIMH IIepEePhIBAMH; ITIOCTPOEHA KOHIENTYAJIbHAsT MOJEIN JaHHBIX JUIS MOJJIEPIKKH MHHDOPMAIIMOHHO-PECYPCHOH MOJIEIH.
BoiBoabl:  IlocTpoeHHass ~ MyJbTHAareHTHas ~ MOJENb  IWCTaHUHOHHOW  (GopMbel  oOpa3oBaHus  mo3BoisieT — Oonee
MOJIHO OTOOPa3UTh B3aUMOJCHCTBHE MEXIy areHTamH (CyObeKkTamMu) 00pa3oBaTENbHOIO IMpolecca, W OBbITh HCIOJIb30BAaHO
B KauecTBe HH(POJIOTHIECKOT0o obecredeHus nHGOPMAIIMOHHON TeXHOJIOTHH. Pa3spaboTaHHas cxeMa 0a3bl TaHHBIX IMO3BOJIIET XPAaHHUTh
BCIO HEOOXOomuMyl0 HWHGOPMAIMIO [UIs YIOPaBIEHHsS IMPOILECCOM AWCTAHIHOHHOTO OOy4YeHUss W MAaHHUITYIHPOBaTh ITOM
nHpopmarmei.

KnroueBbie ciioBa: nH(opMaIMoHHas TEXHOJIOTHS; MYJIBTHATEHTHAs MOJENb; WH(OpPMAaIMOHHbIE CHCTEMBl; 0a3a NaHHBIX;
JMCTaHIIMOHHAs (popMa 00yUeHMs; )KU3HEHHOTO IIMKJIA CHCTEMBI 3HaHHI 00yJ4aemMoro.

Brenenne AHAaIu3 NpodJeMbl U CYIeCTBYIOLIHMX METO10B

Opranuzauuss M YHOpaBl€HUS JIUCTAHLMOHHBIM B pabore [2,3] ObUIM WCCIEIOBAHBI CHUCTEMBI
oOpazoBaHMeM — 3TO  TIPOLECC, CBA3AaHHBIA C  JUCTAaHIMOHHOTO OOydeHMs: obecredeHue 3(QHEKTHBHOTO
NPUHATHEM  CJIIOKHBIX  YIPaBIEHUYECKHX  PEIICHHH.  HCHOJIB30BaHUS MH(OPMAIMOHHOTO pecypca CBS3aHO CO
JucraniionHoe  o0Opa3oBaHHe  SIBISETCS  CIOKHOH ~ MHOTMMH IPOTHBOPEYMBBIMH TPEOOBAHUSIMH, KOTOpBIE
OpPTraHM3aIIOHHOW CHCTeMOH, (QYHKIMOHHMPYIOIIEH B  JIe)KaT B OCHOBE HAYYHOW 3ajaud, CYIIHOCTb KOTOPOH
OKpYXEHHH  JpPYyrUX  OPraHM3alMOHHBIX  CHUCTEM.  3aKJIlodaeTcsi pa3paboTke MH(OPMANMOHHOW TEXHOJIOTHH
OTtob6paxeHus B3aMMOJIEHCTBUS ITHX CHUCTEM  CTPYKTYPUpPOBaHHUS HH(GOPMAIMOHHOTO pecypca Ipu
HE00X0IUMO JUIs HOHUMAaHHUSA CIOXMBIIEHCA  CO3MaHMM MEPCHEKTHBHBIX W  yCOBEPIICHCTBOBAHHU
CHUTyalluM  JIMIaMH,  NPUHUMAIOIMIMMH  PELICHHA.  CYIIECTBYIOIIMX CHCTEM JHCTAaHIMOHHOTO OOYy4YEeHHsS
OT NpaBWIBHOCTH U ONEPATHBHOCTH IPUHATHIX PEIICHHH  pa3HOOOpas3sHBIX y4eOHbBIX 3aBefeHHH. Takum oOpas3om, B
3aBHCUT 3¢ dEKTHBHOCTD (YHKIMOHMPOBAHUSI  HACTOSILEE BPEMsi CYIIECTBYET HEOOXOIUMOCTh PEIleHHUs
paccmaTpuBaeMoin OpraHu3alMOHHON CUCTEMBl.  aKTyaJIbHOM Hay4yHOH 3ajauyd, CyLIHOCTb KOTOpOM
ABTOpBI B KauecTBE TaKOW OpraHU3allMOHHON CHCTEMbl  3aKiiodaeTcs B pa3paboTke  MH(OPMALMOHHOTO
BBIOpaJIM  JIeKaHaT  JUCTAaHOIMOHHOTO  0Opa3oBaHMsA  IOBBIMICHUS 3¢ PeKTUBHOCTH (YHKIIMOHMPOBAHHMS
BY3a. CUCTEMBI, OCHOBaHHOMU Ha CTPYKTYPHPOBAaHUU

CoBpemeHHBIE HCCIIEAOBaHUS B chepax  mH(POPMALMOHHOTO pecypcea.
OpraHu3alix u yIpaBJIeHUs JUCTaHIIIOHHBIM B pabore [4] npemioskeHa ycoBepLICHCTBOBaHHAs
00pa3oBaHHMEM  BBIBIIIOT  CJIOXHOCTH, CBSI3aHHBIE  MaTeMaTH4eckas MOJETb NMPEeICTAaBICHUS 3HAHUU B BUIE

KaKk C OTCYTCTBHEM JXHBOI'O KOHTaKTa C O6y‘{aeMBIMI/I,

HEYETKOW CEMAaHTHUYECKOH CEeTH, KOTOopas OTIMYAETCS OT

TaKk M OTCYTCTBUE KOHTaKTa C IPENOJaBaTeIsIMHM  M3BECTHBIX  TEM, YTO  COYETAaeT  IPEUMYIIECTBA
u MEHEIPKEPCKUM COCTaBOM (paboTHHKaMH  CEMaHTHYECKMX  CeTe M BEKTOPHO-MaTPHUYHOTO
JIEKaHATOB). Haxe OHJIAlH obmieHne HE  IPEJCTaBJICHUSI HEYETKOW JIOTHKHU, YTO IO3BOJISIET BBECTH

BCErIa B COCTOSIHUM TIOJTHOIEHHO 3aMEHUTHh IKUBOM
KOHTaKT MEXKAy I[pernojaBaTelieM W 00ydacMbIM.
B  Hacrosimiee  BpemMsi  WIET  aKTUBHBIM ~ IOHCK
pemreHuss gaHHOW mpoOiemsl [1]. JlamHas mpoGiema
MPUBOJUT K HEOJHO3HAYHOCTH (JJa’Ke IPOTUBOPEIUBOCTH)
B BBIPa0OTKE  KPUTCPUCB  OICHUBAHHWSA  3HAHWUH,
a TakkKe K 3aTpyAHEHUSIM B NpOLECCe YIpaBICHUS
o0y4eHHEM.

JIOTUYECKHUE onepanuu 0e3 MIPOU3BOJILHBIX
npenanoyioxkeHu. Jloruueckue onepauuy Haj HEUETKUMHU
[IEPEMEHHBIMU OIMCBHIBAIOTCS TEMU KE TEH30paMU, 4TO U
B OOBIYHOW JIOTHKe. Bomnbimoe yao0CTBO BEKTOPHOTO
MPEACTAaBICHUS COCTOMT B TOM, YTO OIEpallMd Hal
JIOTHYECKUMH TIEPEMEHHBIMU MOTYT OBITH IPEICTABICHBI
B MarpuuyHoM  Buzae.  [IpeasiokeHHBIM  MOAXO0.]
mpeoOpa3oBaHUsl HEYETKOWM CEMAHTUYECKOW CeTH Ha
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OCHOBE HCIOJIB30BAHUS 3JIEMECHTAPHBIX CEMaHTHYECKHUX
ceTeld TMO3BOJIMI 3aBEpPIIUTh 3a7ady MaTeMaTH4eCKOU
¢dopmamm3arn  N-apHOW  HEOTHOPOAHON  HEYETKOI
CEeMaHTHUYECKOU cetH [4].

B pabore [5,6] chopmynupoBaHa M BBINOJHEHA

Hay4YHO-TIpaKTHUYECKas 3aja4ya pa3paboTku
nHpopManoOHHOH TEXHOJIOTUH MOHUTOPHHIA
JUCTAHIIMOHHOTO O0O0yd4eHUs MO JaHHBIM CETEBOTO

Tpaduka. Ilomyuymna panpHEWIee pa3BUTHE CHUCTEMaA
KPUTEPHEB OIIEHKH KauecTBa MpoIlecca MUCTAHIIMOHHOTO
00ydYeHHs 3a CUET PACHIMPEHHUS MHOMKECTBA IOKa3aTeeit
MTUHAMAYECKHUMH  XapaKTepPHUCTUKAMH. Paspaborana
CHCTeMa MOHHTOPWHTA IWUCTAHIMOHHOTO OOY4YeHHS B

peKHME OHJAH 10 JaHHBIM CETeBOro Tpaduka,
HCIIOJIb30BaHUE KOTOpOit M03BOJISIET ToJy4aTh
3HAUEHUS KPUTEPUEB M  XapPaKTEPUCTHK JUHAMHUKH

O6y‘leHI/IH Ha pas3HbIX C€ro JTallaXx W Ha HX OCHOBE
BHOCHTh KOPPEKTUPOBKM B IUlaH OOydeHHs Juis
yiny4ylieHuss  pesyibTatoB. g pemieHus  3ajauu
M3MEPEHUST XapaKTEPUCTHK AUCTAHIIMOHHOIO OOyYeHHS
MPeUIO’KEHO ~ MPUMEHEHWEe  MEeTOoJa  MOHHTOpPHWHTA
ceTeBOro Tpaduka, KOTOPHIH pealn30BaH C MOMOIIBIO
TEXHOJIOTUHU " AKTUBHBIX cereit", KoTOpas
mpeaycMaTpuBaeT 00pabOTKYy TaHHBIX HETOCPEICTBECHHO
B y3JIaX CETH.

Hensio naHHO#i cTaThbU sBIACTCA pa3paboOTKa
KOHICIIIUU I/IH(bOpM&L[HOHHOﬁ TEXHOJIOTUN OpraHu3anuvun
)44 YIipaBJICHUA JUCTAHIIMOHHBIM 06yqu1/IeM,
co3manue uHposornyeckoro obecreueHuss  (MOAENb
COLMAJIBHOTO 3aKasa K JUCTAHITHOHHOMY
00yUeHHto, HH(OPMALMOHHO-PECYPCHYIO MOJEITb,
MYJBTHATCHTHYIO MOJETh); pa3paboTka KOHIENTYalbHOH

Mojenu  JaHHBIX (cxemy BJI) s momnepikkn
nH(pOpMaMOHHO-PECYPCHOM MOJIETIH; BBIpa0OTKa
MPaKTHYECKUX peKOMeHIAINH o YIY4IICHUIO

HH()OPMAIMOHHBIX CHCTEM OpPraHU3aldd U YIpPaBICHHS
JIUCTAHIIUOHHOW (OpMOI OOyUYSHHSI B CUCTEME BBICILIETO
obOpazoBaHusl.

Pemienue 3agaun

IToctpouM Mozenb, B KOTOPOH IPOMOAECIHPYEM
B3aUMO/ICHCTBUE YETHIPEX BHJOB aKTUBHBIX arcHTOB -
npernojaBaTeib, THIOTOP, OOy4aeMblid, aJMHHUCTpPALHs
[7].

3ajaguM  CTPYKTYpbl ~ areHTOB  CIIEAYIOLIMMH
KapTexamu:  npenogasarens (1),  mpencraBHTeNb
agMuHKCTpanni (2), crynenr (3), TeioTop (4).

AgTeacher = {l,i, Vyme Time [K], Control}; (1)
AgAdministration = {Time [k], Control, J (i), Ball [i]}; (2)
AgStudents = {Time [k], Control, J (i), Ball [i]}; (3)
AgTutor = {lyi, Vyme Time [K], Control}. 4)

CTpyKTYpHI 3THX areHTOB OYAYT MCIIOJIb30BaHEI IIPH
pa3paboTKke MOAENH MAHHBIX WHPOPMALMOHHBIX CHUCTEM
YIpaBJICHUS TUCTAHIIHOHHBIM O0yYICHHEM.

Hdns  xpanenuss wu  o0Opabotku  uHDOpMAIUH
HE00X0IUMOH TS HHGOPMATMOHHON CHCTEMBI
OpraHu3aIux u yIpaBJIeHUs JUCTaHIIIOHHBIM

oOpa3oBaHmeM Ha  YpoOBHE  JEKaHaTa, KOTOpas
OCHOBBIBaeTCS Ha TMpemaraeMord  HH()OpPMAIMOHHON
TEXHOJIOTHH, BOCIIOJIB3YEMCSI TEXHOJOTHEH PEeISIIMOHHBIX
0a3 TaHHBIX.

Teachers Administrations
> Ipi —»| Time (K] |t
™ VWmk | Control ]
*| Time [k [ > J()
Control e Ball [i
Tubors Students
= l\gyimk L Time [K] i
Ll Time[ e ] 3"(3"0' <
Cntrol < Ball i

Puc. 1. Mynsruareataas mozaens 10O

rae |y noTox mHpopManuy oT npenonaBatens; Vym, — yueOHble
IUIaHBI ¥ TpaMKH JICKIHOHHBIX, IPAKTHYCCKHUX U
71abopaTOpHBIX 3aHsATHIA Ha cemectp; Time [K]- Bpems Hawano k-
o MUK ayauTOpHBIX 3austuit, k=1...3; Control — undopmarus
0 BpeMEeHHM IIpoBeeHus U Buje KouTpois; J (i) — Madopmanms o
HAKOIUICHHBIX 3HAHUSX i-ro arenta; Ball [i] — onenka i-ro
00y4aeMoro.

Paccmotpum mporiecc GopMupoBaHHs (pparMeHTa
CTPYKTYpbl ~ 0a3bpl  JaHHBIX,  HEOOXOOUMOW  JyIs
IIPOrpaMMHON  pealu3aliy MYJIBTHAar€HTHOM MOJENH
ADO. Kaxnomy areHty mopnenu (puc.l) mocraBum B
COOTBETCTBHE Tabnuily Oa3bl MAaHHBIX (OTHOIICHHE).
OnycTuM MpollecC HOPMAIM3ALUN OTHOIIEHUH U Oynem
paccmarpuBarh (parMeHT CTPYKTYphl 0a3bl JaHHBIX yXKe
MpUBEJICHHOU K 3-eil HopMaibHOU Gopme [8-10].

Arenty AgTeacher moctaBuM B COOTBETCTBHE

tabmuiy — Teachers, koTopas HWMeeT CICAYHOLIYIO
CTPYKTYpY:
-ID_Teacher — wuAeHTH)UKAIMOHHBIA  HOMEP

TPETo/IaBaTelis, IePBUYHBIH KITFOY;

- Surname — Qamunust npenoiaBaTens;

- Name — ums nipenoaBartess;

- Patronymic — ot4ecTBo miperoaBarens;

- E-mail — agpecc snekTpoHHO# MOUTHI;

- Skype — Skype-anpec npenoaBareis;

- Phone — nomep Tenedona.

Arenty AgTUtor moctaBUM B COOTBETCTBHE TAOIHUILY
Tutors, kKoTopasi HIMeeT CIEIYIOIIYI0 CTPYKTYPY:

- ID_Tutor — nreHTnUKaIMOHHBIA HOMEp THIOTODA,
NEePBUYHbIHA KITHOY;

- momst Surname, Name, Patronymic, E-mail, Skype,
Phone — HecyT Ty ke CeMaHTHKY, YTO M OIHOWMEHHBIC
o B Tabimne Teachers;

-Admin_ID -
COTpY/IHMKa [eKaHaTa,
TBIOTOPA, BHELTHUM KIIFOU.

Arenty AgAdministration mocraBuM B COOTBETCTBHE
tabmuiy Administrations, koTopas HMeeT CIEIYHOLIYIO
CTPYKTYpY:

-ID_Admin -  uneHTH)HUKAIMOHHBIN
COTpYAHHKA JIeKaHaTa, IIEPBUYHBIN KITFOY;

WIeHTU(UKALMOHHBI  HOMeEp
KOTOPBIM KypUpYET JaHHOI'O

HOMeEp
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- mosis Surname, Name, Patronymic, E-mail, Skype,
Phone — HecyT Ty ke CEMaHTHKY, YTO M OJXHONMEHHBIC
o B Tabsmmmax Teachers u Tutors;

- Position - momkHOCTH COTpYMHMKA JIEKaHATA.

Arenty AgStudents moctaBUM B COOTBETCTBHUE

tabmuiry  Students, koTtopas MMeeT  CIEIYIOIIYIO
CTPYKTYPY:

- ID_Student —  uaCHTUQUKAIMOHHBIA  HOMEp
oOyuaeMbIiia, IEPBUYHBIN KITHOY;

-mois  Surname, Name, Patronymic, E-mail,
Skype, Phone — Hecyr Ty e CeMaHTHKy, 4TO H

OOHOMMEHHBIE moJiI B Tabmumax Teachers, Tutors u
Administrations;

- Number_of groups — crymenueckas rpymma, K
KOTOPOH MPUHAJICKHUT 00yIaCMBIiA;

- Specialty — cnenuansHOCTS OOyUEHHS.

B COOTBETCTBHHU c OU3HEC-PaBHIOM
JMUCTAHIIMOHHOTO O0pa3oBaHHWss OO0y4YaeMBId H3ydaeT
OJTHOBPEMEHHO HECKOJIbKO JUCIUILINH (OIHY WK Ooee).
Jns  xpaneHus u  o0OpaboTkum  uwHpOpMamuu O
MUCIUIUIMHAX mocTpouM Tabmuiy Discipline, ¢ Takoi

CTPYKTYpOil:

- ID_Discipline — wuIeHTHOUKAIIMOHHBIM HOMEP
JICIUILIMHBL, TEPBUYHBIN KITFOY;
-ID_Teacher — wWIEHTH()UKAIMOHHBIA  HOMEp

MpErnoiaBaTesis, aBTopa AUCIMIUINHBI, BHEITHAN KITIOY;

- Title Discipline — Ha3BaHUE TUCIUIITHHEL.

Hwke mnpuBeneH mpuMep HAMOIHEHUS TaGIHIIBI
Discipline (puc. 2).

| T Teachers | = Relationships | ] Discipline | ] Tutors | T Administrati.. | ] Students

ID_Disciplin ~ 1D_Teacher ~
[+
+!
[+
+

o s ow N ER

3
PO ras '

Puc. 2. [Ipumep nanonxenus tTadnuipl Discipline

Jns peanuzanuu 6usHec-MpaBuia, B COOTBETCTBUU C
KOTOPBIM 00y4YaeMbIi M3y4aeT OJHOBPEMEHHO HECKOJBKO
JNUCIUIUIMH, HEOOXOJUMO TaKkKe YKazaTh JJIs KaKI0ro
00ygaeMoro TBIOTOpA, KOTOPBHIH BeNeT Y MaHHOTO
o0y4aemoro 3ty auciuIiniuHy [8]. ThIoTOp MOXKET BECTH
JUTS JAHHOTO 00y9YaeMOro HECKOJBKO JHUCIUILTUH (HOJBb,
onHy mu 6oxee). [ns storo co3gamum Tabmmiry TDS, co
CIenyIOLIe CTPYKTYpOu:

- ID_TDS — unentudukalMoOHHBI HOMEpP 3alllCH B
tabmune TDS, nepBUYHBIN KITIOY;

| s | 5 Queryt

Title Discipline -

2 Computer Based Office Work

5 History of Economics and Economics Thought

3 Labour Economics & Social Employment Relatio
1 Mathematics for Economical Specialist

4 Regional Economics

6 Foreign Language

- ID_Tutor — nueHTHHUKAIMOHHBIH HOMED THIOTODA,
BHEITHUM KJTIOY,

-ID_Student —  WICHTU(QUKAIMOHHBI  HOMEP
00y4aeMoro, BHELIHU KITIOY;
- ID_Discipline — wuneHTH)UKAIMOHHBIA HOMEp

JVICIUIIIMHBI, BHEITHUN KITIOY.

Hwxe npuBeneH npumep HanoxHeHUS Tadmuisl TDS
(puc. 3).

B Oomee ymoOHOM BHAe naHHas WH(DOpMAIHSL
oTobpakeHa Ha puc. 3.

ID_TDS - Tutors.Sur ~ Students.Su - Title Discipline -
Eqorova Linnik Computer Based Office Work
2 Derkach Moiseyenko History of Economics and Economics Thought
3 Sidorova Nikolayev Labour Economics & Social Employment Relatio
4 Kibalchich  Aliyev Mathematics for Economical Specialist
5 Yavtushenko Ivanko Foreign Language
6 Eqorova Axundov Regional Economics
7 Derkach Aliyev History of Economics and Economics Thought
8 Sidorova Moiseyenko Labour Economics & Social Employment Relatio
9 Kibalchich  Linnik History of Economics and Economics Thought
10 Yavtushenko Axundov Mathematics for Economical Specialist
11 Eqorova Aliyev Labour Economics & Social Employment Relatio
192 Norkach Linnile Lahanur Cranamice 2. Carial Crmmnlrumnant Dalatin
| Record: 1 0f 36

Puc. 3. BeiBox qansbeix u3 tTadaunsl TDS

Wndopmanns, oroOpakeHHas Ha pHUC. 3 SBIAETCS
pE3yNbTaTOM 3alpoca Ha COEIMHEHHE MEXIy TaOnuiaMu

> Mo & No Filte Search

TDS, Tutors, Students u Discipline:

Select ID_TDS, Tutors.Surname, Students.Sername, Discipline.TitleDiscipline
From TDS left join Tutors on TDS.ID_Tutor= Tutors.ID_Tuto
rleft join on TDS.ID_Student=Students.ID_Student
left join Discipline on TDS.ID_ Discipline= Discipline.ID_ Discipline
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IIpuBenem ¢parmeHT ©6a3pl  maHHBIX (pUC. 4),
KOTOPBIH TI03BOJISIET MOAIEPKATh yKa3aHHOE
OW3HEC-TIPaBUJIO U ITO3BOJISICT XPaHUTh M 00pabaThIBAThH
JIaHHBIE, COOTBETCTBYIOLIME areHTaM, IPUBEACHHBIM
B MYJIbTUAr€HTHOI MoAeIu AP0 (puc. 1).
Kpome »st1oro, B mpuBeneHHOM (¢parmMente 0a3bl
naHHbIX (puc. 4) mpUCYTCTBYIOT Tabmuupl Subsystems u
Permition.

Tutors

' 1D_Tuter
Surname
Name
Patranymic
E-mail
Skype
Phone
Admin_ID

Teachers

7 1D_Teacher
Surname
Mame
Patronymic
E-mail
Skype
Phone

»

4

Discipline
ID_Discipline
ID Teacher
Title Discipline

TDS
¥ ID_TDS
ID Tutor
ID Student
ID Discipline

Students
# 1D_Student

Surname
Name
Patronymic
Momber of grov
Spedialty
E-mail

3

Administrations
# 10_Admin
Surname
Name
Patronymic
Position
E-mail
Skype

Permition
W ID_Permition
ID_Admin
ID_Subsystem
Status

»

Subsystems
ID Subsystem
Title subsytem

Puc. 4. ®parment cxemsl b/]

Tabmuier Subsystems m Permition mpemHazHaYCHBI
JUIL XpaHEHUsI MpaB JIOCTYyIa COTPYOHMKOB JAEKaHAaTa K
MOZICUCTEMaM CHCTEMBl OpPTraHM3alK | YIPaBICHUA
JUCTAHIIHOHHBIM 00pa30BaHUEM.

@parment cxemsl BJ[  (puc. 4) mo3Bomser
MOJIJIEpKaTh peaqn30BaTh OCHOBHbIE ()YHKIHMOHAJbHbIC
BO3MOKHOCTH HH(GOPMAIIMOHHON CHUCTEMBI IOCTPOECHHON
Ha OCHOBE MOJEIM YCTOMYMBOM JETEPMUHUPOBAHHOMU
CHUCTEMBI JHUCTAHIMOHHOTO oOpa3oBaHus (puc. 5). s
BKJIIOUYCHHS! B WH(OPMAIMOHHYIO CHCTEMY YHPaBJICHHS
JIMCTAaHIIMOHHBIM o0y4eHuem (YHKIIMOHAIBHOCTH,
KOTOpast BO3HUKAET IPH UCTIOJIb30BAHUH MOJEIH CHCTEMBI
JIMCTAaHIIMOHHOTO 00pa30BaHUs C YYETOM CIy4aiHOTO
N3MEHEHHs MOTHBALMKM YYaCTHHUKOB y4eOHOro mpoliecca,
HEOOXOIUMO

BKIIIOYEHHE B 6azy JIaHHBIX
COOTBETCTBYIONIUX OTHOIICHUH (Tabmum) [11].
YPOBEHb 3HAHMI
0 —b t > 2t Bpema

Puc. 5. Mojenb »KU3HEHHOTO IIMKJIa CHCTEMA 3HAHUI
00yJaeMbIX

PaccMoTpuM MoJienb KU3HEHHOTO LIMKJIA CUCTEMBbI
3HaHUil oOydaemoro (puc. 5). OO0y4aeMblii HaKaIrIHMBaeT

a+l
3HaHUs 110 3aKOHY y =t , B MOMCHT t=0 OpoOUCXoauT

KOHTpOJIb. PaccMOTpuM 1Ba BapuaHTa: MEpBbI BapUaHT —
o0y4aeMblii TNpeKkpaliaeT W3y4yarh AUCHHIUIMHY, T.e. Y
Hero HaYMHAETCs YKcTas yTparta 3HaHuH. Bropoit BapuanT
00y4JaeMbIil TMPOJODKACT HAKAIUIMBATh 3HAHUA. OTOT
MPOIIECC CTAHOBUTCS MEHEE WHTCHCUBHBIM, MOTOMY YTO,
HE BCC 3HAHWA, KOTOpbIe  OBLIM,  HAKOIUICHBI
ucnonb3ytotes. [loaTomy B elicTBUe BCTylaeT MEXaHU3M
YTpaThl 3HaHUH, KOTOPBI TOPMO3UT MPOLECC YBEIUUECHUS
o01ero oobeMa 3HaHUI.

N3  mpakTWK¥ ~ W3BECTHO, YTO  OOyJYaeMbId
perynspHo paboTaoUii B TEUCHHE ceMecTpa HaOmpaer
y — ta>l )
OOydJaeMBbIii C aQHAJOTUYHBIMU CIHOCOOHOCTSIMH, HO
MEHBIIIE TOCEMIAI0INIT 3aHATH MOXXET HaOpaTh TOT e
o0beM 3HaHWI K MOMEHTY KOHTpois (K ceccuu). 3a
MEHbIIIee BpeMsi npu Oouee

3HaHWA 10 3aKOHy CTCNEHHOM (yHKIHMH

MHTEHCUBHOM
1
y=t“", Te.

MOMEHTY KOHTPOJII OHH HaOpaiy OJWHAKOBEIH 00BEM
3HAHUH.

CaMOCTOATENbHOM paboTe, HampuMep:

Puc. 6. Mozenp HaX0XXIEHNS ONTHMAIBEHOMN MMEPUOTUIHOCTH
nporecca 00y4eHHUS ¢ BEIHYXK/ICHHBIMHU ITepephIBAMU

HesaBucumo oT pesyibTaTta cecCMM Uil OOOMX
0o0yyaeMbIX MX OCTAaTOYHBIC 3HaHUS OyIoyT yOBIBaTh IO
9KCIIOHEHIIMATLHON 3aBUCUMOCTH (5)

U, =U, - )

n0020MosKa Kk ceccuu OnUmMenbHOCb ceccuu

f(a)-(=1)

noo2omoeka K ceccuu

UC :UOC 1 (6)

rIe Uc — 3TO0 00O0OIIEHHBII IOKa3aTelb HAKOIJIEHHBIX

snanni, U, — MakcuMaibHOE HaKOIUIEHHbIE 3HAaHUSA, t -
F@) -
cnenuduKy oOyueHus (IucTaHIMOHHAs hopma oOydeHus,
3a04yHas, TEXHWYECKHE, TyMaHWTapHbE M  T.JL.).
Takum 00pa3oM TpeUIOKEHHAss MOJENb JKM3HEHHOTO
IUKJa CcUcTeMa 3HaHWH oOydaeMblli M MOJENb
HaXOXJICHUS! ONTHUMAJIBbHOW IEPUOJUYHOCTH IIpolecca
o0ydeHust c BBIHYK/ICHHBIMHU nepepbIBaMu
MO3BOJISIET OpraHW30BaTh Oojiee A(PQPEKTHBHBIA Tpaduk
oOydeHus. UTO MO3BOJISIET CIPOrHO3MPOBATH YPOBEHb

BpeMms, KO3QQUIMEHT XapaKTePH3yIOUTIH

3HaHUH O0O0y4aeMbIX TMEPEeXOIUX K CIEAYIOUIeMYy
JTaIy.

151 mporHO3upOBaHUsA OCTATOYHBIX 3HAHUI uepe3
KaKoH-To HEPUO, BpEMEHU HE00X0JUMO
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XpaHUTh WHGOPMALMIO O I[POLECCEe HAKOIUICHHS W
3aKperuieHus 3HAHUU. Bynem paccMaTrpuBaTh
IUCUUILUTHHY KaK IOCIIEIOBATEILHOCTh AKTUBHBIX JTAIIOB
(¢a3) oOyueHus, Hampumep, JIEKIHs, HPAKTHIECKOE
3aHaTHe.  Kaxmplii M3~ aKTHBHBIX ~ JTaloB ¢
OJICP)KHUT MOPLHIO HOBBIX 3HAHUIT U BO30OHOBIISIET MOPLIHH

3HaHUIl  ycBOeHHble paHee. Hampumep, mnopuus
3HaHUH ""construction of interrogative and
negative sentences in the past tense" unpusemer

K BO300HOBJEHHIO MOpHMU 3HaHuii ''construction of
interrogative and negative sentences in the present tense".
TakuM 00pa3oM, KaXIbIH AaKTHUBHBIA O3Tall JOJDKCH
BKITIOYATh HAa3BaHWS HOBBIX IMOPIMI 3HAHWHA M Ha3BaHUS
BO30OHOBIISIEMBIX TOpPIUH 3HaHWH. [l peanm3anuu
9TOH (PYHKIIMOHATBFHOCTH J00aBMM B 0a3y JaHHBIX
TaOIUIIBL:

- Portions — crincok mopuuu 3HaHHA;

- NewPortions — anasi AUCUMIUIMHBI YKa3bIBAIOTCS
HOMEepa MOpLUMM 3HAaHWM, U3y4aeMbIX Ha JIaHHOM
stame (B Tekymed Qaze), I KaKIOH MOpUUU
3HAHUM  CcO3JaeTcs  OTAeNbHas CTpoKa B 3TOU
Tabnuiie);

- UpdPortions — s IUCHUIIMHBEL  YKa3bIBAIOTCS
HOMEpa TMOPIH 3HAHUA BO30OHOBISEMBIX Ha AHHOM
JTare, Uil KaKIOH MOPINH 3HAHUK CO3AAeTCs OTICeIIbHA
CTpOKa B 3TOH TaOIuIIE;

- StudPortions — miga  kaxmoro
¢ukcupyercss  JaTa  H3YYCHHUS  HIIH
COOTBETCTBYIOIIEH MOPIIUU 3HAHUM.

Ha puc. 7 npuBenen eme ofuH (parMeHT 0a3bl
JIaHHBIX, KOTOPBIN BKJIIOYAET YK€ MOKa3aHHbIE Ha puc. 4.
tabmuner  Students u Discipline, a Takke omucaHHBIC
Boiie Tabswmipr Portions, NewPortions, UpdPortions u
StudPortions.

o0yJaeMoro
OOHOBJICHHS

e — F AT
Students StudPortions
1
D Student + [~ ———__ oo [ID
Surname  ~ oo| |ID_Student
ID_Portion
LastDate
£ —
Portions 2 e
|lD_Porﬁon UpdPortions
Portion_Name ool |ID
ID_Discipline
oo| |Stage
ID_Portion
Discipline .
ID_Discpline N
ID_Teacher NewPortions
Title_Discipline —
ID_Discipline
oo| |Stage
ID_Portion

Puc. 7. ®parment cxemsl BJ] (mopaepxka 3tanoB o0yueHust)

Korma oOyuaemsrit
JIICLUIIIMHBI, TO B

MPHUCTYIIACT K
TaOIUILy

I/I3y‘leHI/IIO
StudPortions

3aHOCSATCS BCE MTOPIMH 3HAHUI H3ydacMbIe
B [AaHHOW JWCLUIUIMHE w3 Taomumel NewPortions.
Hampumep, ecnmu oOydaemblii ¢ HISHTHPUKATOPOM

ID_Student=201 mpucTymaeT K H3YYCHHIO AWUCUUIIIAHBL
¢ umenrudukaropom ID_Discipline=56, To 9ta
orepanys MOXET OBbITh peajlM30BaHa C MOMOIIBIO
SQL-3ampoca:

INSERT INTO StudPortions (ID_Student, ID_Portion)
SELECT 201, ID_Portion FROM NewPortions WHERE

ID_Discipline=56.
IMocne  yCHEmIHOro MPOXOKIACHHS 00ydaeMbIM
OuYepeaHOro  Jrama  OOy4eHHs 10  JUCHUIUINHE
B mone LastDate 3aHocHTCs ~ COOTBETCTBYIOIIAS

Jarta g BCEX TIOPUUN 3HAHUWA YMOMSHYTBIX IS
JagHoro oJtama B Tabimmax,  NewPortions wu
UpdPortions.

YacTto JMCTaHIIMOHHOE OOYYEHHE CIOHCHUPYETCS
paboTomaTesieM MM IPUBSA3BIBACTCA O0y4aeMbIM K
cnenuduke MIaHKPyeMoro MecTta pabotsl [12-14]. B atom
ciydae npoiiecc 00yueHHs nepecTaet OBITh
PETYISPHON LENOYKOW CEeMECTPOB M KAaHUKYN, KaK 3TO
MPaKTUKyeTCs TPH OYHOM W 33a09HOM OOYYCHUH.
Bo3Hukaer (¢parMeHTHpOBaHHAS —IMOCICIOBATEIHHOCTD
MepHoOA0B 00ydeHHs (aKTHBHBIX (a3) M TEepephIBOB B
obyuennn (a3 otmpixa). s OYHOrO W 3a09YHOTO
oOyueHns pabodue IUIAHBI COCTABICHBI TAKHM 00pa3oM,
YTO TOCJIE€ YCBOCHHMSI 3HAHWI B OJHOM IUCUUILIMHE 3TU
3HAHUS WCIOJB3YIOTCA MPH HW3YYCHHH MOCICIYFOIIHX

JUCHUIIIINH. Tem CaMbIM, YCBOCHHBIC 3HAHUA
TNECPUOANYICCKU, B TOM 500040 HHOM O6"beMe,
BO30OOHOBISIOTCI Wy oOy4aeMoro  (hopMHpyeTCs

yCTOIUMBas CUCTEMA 3HAHUH, HABBIKOB M YMEHHUIL.

[Ipu ¢parmenramum  mporecca oOyueHuss [15]
BO3HMKAeT INpobiemMa yTpaThl 3HAHWH H3-3a OTCYTCTBHSA
CBOEBPEMEHHOT'0 BO30OHOBIICHHUS 3HaHMH. B aTOM cirydae
(mpu  ¢parmeHTanu 0OydYeHHs) HEOOXOAWMO SIBHO
3aKJIaJpIBaTh  OLEHKY OCTATOYHBIX 3HAHUH  Iepen
o0yyeHMeM Ha  HOBOM  (parmenre, H, IpHu
HEOOXO/IMMOCTH, BOCCTAHABIHMBATh YTPAueHHbIC 3HAHMS
JI0 YPOBHSA MO3BOJISIONIETO TNPOJODKUTH KadyeCTBEHHOE
oOyueHre Ha HOBOM aKTHBHOM (ase.

BriBoabI
[TocTpoena MyJbTHAT€HTHAS MOJEIb
IUCTaHIMOHHOMN (dhopMbI obpazoBaHus, KoTopas

M03BOJISIET 0TOOPA3UTh B3aUMO/ICHCTBIE MEXY areHTaMu
(cyObekTamu) 00pa30oBaTENBHOTO MpoIecca.

Pa3paboTana cxema 6a3bl JaHHBIX, TPEAHA3HAYCHHAS
JUIsl XpaHeHHus ¥ o0paboTku mHpopManuy HeoOXOIUMOM

Uit MHQOPMAIlMOHHOMW  CHUCTEMBl  OpraHM3aliHu |
YIIPaBJICHUsS] JIUCTAHIMOHHBIM 00pa3oBaHHEM HA ypPOBHE
JIeKaHaTa, OCHOBAaHHOI Ha npeagaraeMon

MHPOPMAIMOHHON TEXHOJIOTHH.

IToctpoena Mopmenp JKM3HEHHOTO ITMKJIA CHCTEMBI
3HaHMUI 00ydaeMoro; IOCTpOE€HAa MOJENb HaXOXKACHUS
ONTUMAJIFHON TIEPHOAWYHOCTH TIpoliecca OOY4YeHHsS C
BBIHY>KJICHHBIMH nepepsIBaMi; HOCTPOEHA
KOHLIENTyanbHasi MOJENb JaHHBIX AN MOAJEPKKHU
nH(pOpMaLMOHHO-PECYPCHOM MOJEIH.
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TH®OJIOT'TYHE 3ABE3INEYEHHS IHd)pPMAHIfIHOi TEXHOJIOI'Ti
YIOPABJITHHS JTUCTAHIINHOIO OCBITOIO

IIpeameToM MOCTiPKEHHS B CTAaTTi € pO3BUTOK MOJIENICH OpraHi3allii i KepyBaHHS CKJIaJHOIO OpPTaHi3alifHOI CHCTEMOIO Ha MPHUKIIA/Ii
opraHizamii Ta YIpaBIiHHSA TPOLECOM TUCTAaHMIHHOI ocBiTH. MeTa poGOTH — CTBOpEHHS HaOOpy MoJenei, sKi O3BOJIATH
BiJOOPA3UTH B3aEMOJIIF0 MiXK Cy0'€KTaMH OCBITHBOTO MPOIECY B JUCTAHIIIHHOMY HaBYaHHI, a TAKOXK MiX Cy0'ekTamu i 00'ekTamu
LBOTO Mpolecy. Y CTaTTi BUPIMIYIOTHCS HACTYIHI 3aBJaHHS: Po3poOka KoHuenuii iHdopMariiHOi TexHoiorii opraHizamii Ta
KepyBaHHs UCTaHI[IHHMM HaBYaHHSIM, CTBOPEHHS iHQOJIOriYHOro 3abe3rnedeHHs (MOIENb COLIAJBHOTO 3aMOBJIEHHS 10
JUCTAaHIIIHHOTO HAaBYaHHS, MYJIbTHar€HTHY MOJENIb, MOJENb JKUTTEBOTO IMKIY CHCTEMH 3HaHb Y4YHS, MOJENb 3HAXOJPKCHHS
ONTUMAaJIBHOI TIEPIOAMYHOCTI MPOIeCy HABYAHHS 3 BUMYIICHUMH TIepepBaMu); pPO3poOKa KOHIIETITyalbHOI Moieli fanuX (cxema bJ1)
UL MATPUMKH 1H(OpPMAIiHO-peCypCHOI MOJIeNi; BHPOOJIEHHS NPAaKTUIHMX PEKOMEHJAIM 100 MOJIMIICHHS 1H(hOpMAaIiHHUX
CHCTEM OpraHizalmii i KepyBaHHS NUCTAHIIHHOIO (OPMOIO HABYAHHS B CHCTeMi BHUINOi OcBiTH. OTPUMaHO HACTYIHI pe3yJbTaTH:
MpOaHaTi30BaHa aKTYyallbHICTh HAYKOBOI 3alladi, CYTHICTH SKOI IMOJISTa€E B MiABHIICHHI e()eKTHBHOCTI (YHKIIOHYBAaHHS CKIAIHUAX
OpraHi3aliifHMX CHCTEM, L0 BHKOPHCTOBYIOTH CTPYKTypoBaHi iHdopMmaliiiHi pecypcu, siki peamizoBaHi y BUIJIAAl Iathopm
JUCTAHIIHOTO HAaBYaHHS; MOOyI0BaHa MOJIENb COLIAIbHOTO 3aMOBJICHHS /IO AUCTAHI[IHOTO HaBUaHHs; MOOY/I0BaHa MyJIbTHATCHTHA
MOJ/ieNib;, TOOyIOBaHAa MOJENb JKUTTEBOTO IHUKIY CHCTEMHM 3HaHb Yy4Hs; NOOyJOBaHa MOJENb 3HAXO/KEHHS ONTHMAJIBbHOL
HEepioMYHOCTI TMpoLleCy HAaBYaHHS 3 BHUMYIICHUMH IepepBaMH; MOOyIOBaHA KOHLENTyalbHAa MOJETb AAHUX JUIA MiATPUMKH
iHpopMmariitHo-pecypcHoi Mozeni. BucnoBku: [ToGynoBaHa MysibTHareHTHa MOAENb AUCTAHLIHHOI ()OPMHU OCBITH JO3BOJISIE OLIBII
MMOBHO BIOOpa3HUTH B3a€EMOJiI0 MK areHTamu (Cy0'€KTaMH) OCBITHBOTO TpoIecy i OyTH BHUKOpHCTaHA B SIKOCTi iH(oJOTi4HOTO
3abe3nedyeHHs iHQopMmamniitHOT TexHoorii. Po3pobieHa cxema 6a3u JaHHX JO3BOJISIE 30epiraTd BCKO HEOOXiAHY iH(pOpMAIio Ui
YIPaBIIiHHS MPOIECOM JIUCTAHIIHOTO HABYAHHS 1 MAHIITyTFOBATH IIi€l0 iH(pOpMAIIi€ro.

Knawuosi cioBa: iHpopMariifHa TEXHOJIOTis; MyJIbTHar€HTHAa MOJENb; iH(opMaliiiHi cuctemu; 0a3a NaHWX; AWCTAHIIITHA
(bopMa HaBYAHHS; )KUTTEBUH LUK CUCTEMH 3HAHb yUHSI.
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INFOLOGICAL SUPPORT OF THE INFORMATION TECHNOLOGY FOR
MANAGEMENT OF DISTANCE EDUCATION

The subject matter of the article is the development of models for organizing and managing a complex organizational system
considering the organization and management of distance learning as an example. The goal of the article is to create a set of models
that will enable highlighting the interaction among the subjects of the educational process in the context of distance learning as well as
between the subjects and objects of this process. The following tasks were solved in the article: the concept of information technology
of the organization and management of distance learning was developed, information support was created (a model of the social
mandate for distance learning, a multi-agent model, a model of the life cycle of a student knowledge system, a model for finding
optimal cycles of the learning process with forced interruptions); a conceptual data model (database schema) was developed to
support the information resource model; practical recommendations for improving information systems for organizing and managing
distance learning in the context of higher education were developed. The following results were obtained: the topicality of the
scientific task was analyzed, whose key point is to improve the efficiency of the operation of complex organizational systems using
structured information resources that are implemented as distance learning platforms; built a social order model for distance learning;
a multi-agent model for the social mandate for distance learning was built; a model of the life cycle of a student knowledge system
was built; a model for finding optimal cycles of the learning process with forced interruptions was built; a conceptual data model to
support the information resource model was built. Conclusions. The constructed multi-agent model of distance learning enables
highlighting the interaction among agents (subjects) of the educational process and can be used as an infological support for the
information technology. The developed database scheme enables storing all the necessary information to manage the process of
distance learning and handle this information.

Keywords: information technology; multi-agent model; information systems; database; distance learning; life cycle of a student
knowledge system.
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