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Abstract

IT is not only a tool for conducting numerous tasks and solving a plethora of
problems in higher educational institutions, but it is also the cause for many of
them. IT systems have become an essential component of the life of any
university, an essential component for its management as well as a tool for
educational processes. The aim of IT system nowadays is not only to ensure
efficiency of university management and assure high quality of educational
process but to support scientific research and to minimize the risk of taking
unreasonable decisions, avoiding extra costs and reducing the time needed for
searching appropriate academic information.

An institution of higher education is an organizational structure with ever-
changing work flows. This is why it is necessary to constantly renew programs. IT
facilitates to the innovations made at any University. Moreover, the more
sophisticated the processes at a university evolve the more sophisticated are the
required IT systems.

The paper suggests a methodology for creating an effective university
management system that will improve the efficiency of automated processes and
reduce the costs incurred during the process at the same time.

In order to achieve the main objective as refined in the paper the following
has been determined: the educational process should be automated; persons
involved in the educational process should be provided with adequate IT systems;
a policy insuring safety and security of the IT system should be worked out, and
new methods of security should be developed.

With the view of developing a model for gaining access to the resources of
the Automatic systems, AAA (Authentication, Authorization, and Accounting)
architecture is used whereby the user is authenticated, authorized and enlisted.

The paper first describes the current state of IT systems at higher educational
institutions. Then the problem is analyzed and ways to solve the problem is
suggested. The paper also discusses the history of ERP system, its functions,
components, commercial ERP systems for higher educational institutions and lists
their advantages and disadvantages.

IT systems are based on the concept of databases, according to which the
basis of IT are sets of data on which databases are based. Consequently the ever-
changing real world should be adequately depicted and users’ informational needs
should be met.

A conceptual model of subject matter of the educational process is suggested
in this paper. The model is based on the entity and the relationship concept. The
model “entity-relationship” belongs to semantic modeling which is based on
subject matter of the data and how it is independent of its representation in
business machines.

Vi



For the second stage of database projection a logical model of data has been
created where the information is provided in the form of independent files. An
attribute is assigned and a key of dependence is determined for each file.

After creating a logical model another model — physical model of the base —
is described. The files created on the previous stage are converted into tables at this
stage, attributes become columns of the tables and unique indexes are created for
key attributes.

The automated system described in the paper consists of the following
models: registration, manager’s virtual portal, financial portal, and accessible
virtual portals: students, instructors, Legal Department, for the International
Relations Department, for Students Employment Department and one for the
Organizational Department.

These modules further allow the whole educational process to be fully
automated. This model entails as a consequence the need for the educational
process to be planned and organized, so that all the personal data of students,
instructors and staff are managed appropriately, students’ attendance is accurately
compiled, all the tuition fee payments and payment schedules are listed and
analyzed. The system of drawing up of contracts and diploma supplements is also
incorporated. Payments made to the instructors as well as all the revenue (per
semester and per year) are analyzed and controlled. The technical process of
students’ registration for International programs is also automated and data can be
thoroughly analyzed on demand.

The competitiveness of universities largely depends on the development and
implementation of such automated systems for practical use in higher education.

Vi
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jQuery - Javascript-ol = 0030M935, OMIJoE  9OBYOOMOE
33000030¢90L Laddgls, Moms 893Jdbs0d odsBo 390-9139JGgd0 [11,12].

2.3 06g3m®3530veo LoliEgdol MLogmmbmgds

0bxmMds309o  LolGgdolb  MLsgdmMbmgdols 4390  0gerolibdgds,
bobBHgdob o339,  dobo  BmGTswmEmo  IOm3gbol  BMBJzombomgdsdo
399d00bg930m0 s J0Dsb30sGMMmo Bs6Ig30L5996, 0bBMEOs300l 35630l
939 MdOLLQB, dobo 3m33MbgbEgool dmonoEocMdols 6 FobozMMo
3965 Mq00LsY9b, 96 o ML 0brM®Is3ore LolEgdsbg bbgs s Lbgs
Logobsdm BgdmJdggdol yobgo@®magdols Jgliodwrgdemds.[24]

056589000m39  3060md0do  Lobifogwm  3Mmi3gbol  0bgm®dszomwo
M9LOLYdOL  FsMM30L  9BIJAHMIOO  9doboBagdols Fgddbs, FgdergdgEos
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063m®ds30Mmo  MLogOHmMbMgdol  Losdgboghm  ILHdMMIOOL o
©505¢3blYOIE0 303030l 3615303 FobbMM309gdOlL gocndy.

MBogls LolHogwgdgedo 0bsbgds s 38530 9ds OO M>MEYBMdOL
Lbgoolibgs 9mbo399900, MMIWId0E 39330609008 56 BoOEHM LolHogurm
360Hm3qbol  MfyzgBo  M9g000L  HoMmBoMmmM3Lmb,  9Gsdg  Ladggbogm-
3393000 s 3MBLEGHOMIEomwo  36OM9JBHgool  AoBbbmM 309w gdslomsb,
LGB EGHIOOLS s 39MLMbsEOl 30O FMbsEdgdoL  sTwYds3905l0b,
MBOG0SWMEOHO0,  3mIJOG0MNwo @S 3Mbxxg9gbEosMo  0bgmMdsizo0l
9965b35L09b.

oo 3gdbmemaogdol LEBgOMIo  EIbsTomEgdol BT
39053060m0s  dmobmgbgdo  Lolfogerm  @IHgLlYdMEGdOL  2oTMMZE0MO
Jugegdol  MHgleLYdOL HE30L 3MMbom. SJGHMOWMEMO obEs Bs3MMIMO
MBogOMbMgdol  LolEgdol d9ddbols  sMEoWdEMds, Mo3g  3YolbIMdL
LMW GOM03-bMOTS>EH 0O 05Bob SOLgdMBOS, MBogOMbMgdOL
3Mb63983Eo0l  BMmMIoMmdLL, 139305 MO0  Mboldogdgdol  FgdmdsgzqdsL,
MBogMMbMgdol  B0Bbom  3OMEIMOIOOL  IRIRTZL,  3OMYIBHOMYO,
063m®do300L L3930 396030 LMo gdqdol  Mgo0BYdSL. Yz9w0s
b90mom Bsdmmgwowo  bobEgdmeo 3™033mb39d0 39b6LBM3ME3L
mboggMbodgdo  0bxgm®Is30mwo  MLsROMbMYdOL  ©O330L 906
3030350.

Logobdobomegderm  shglgdMwgdgddo  0bxzm®Isgool o330l
139303039 8YMT>MIYMBL 03580, MHMI Moglo Loliogergdgdwo Loy st
509L90ME 0SS 311ET0Z9 (339¢JIIO SMOOGMMO0MS QY ,3dYgo0 3009M
3603065¢0g00L* 5gBH0wm0 BOHOm. 3mEHIbE0MMO 3653539900l doMOMS©
X3IBL  J9boshb  LEAHMIBBHI00, OMIGMoPb BMAOIONL  A55Bbos  FMEbOL
bo305M0bo  ©mbg.  18-sb 23  -fiewodg  sLO30 @O SHIEIRSBOO
95Jb0oE0BT0  MW30dgdL  SBYE  5T0BYOL  05Toymb  3MmEbom  Msgolo

X 3IBIJOOL $0b539-0msfymb 30600 93000900, doopmb
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503060LEMs30wo  iI3emds s ,oLax™Mb 39ogMmaqd0,  IdM3IME
063¢9MbgEHTo dgligers s .0.[15].

Mdoeglo  Labifogergdgwo, MHmymO3 0bxgm®mds@Eobosgool ™odogddo,
39900Mbg35 I6M535¢3MHMB0E M0 1yJd0sbmdom, Bfogwgdol Rm®mIGooLs s
9900900l LOIMIZWOm, IBOBIBLYIOL  Hgomml  FMSZSBIOM369d0m,
©53bdsMg  J39965ymxzgooly  @s  LgMzoLgdol  sMLYdMdom (339690 Md.,
Dot3mgds,  Bsdgm®bgm  Logddosbmds),  Lsasbdsbosmergderm  dmdbabmEmgdol
05BsOBY 39030 53300, FOMIOL dSBEOOL FMmMBM369dOL sbscrobom,
D903 mOHob0Bs30gdMb  gwgdBHOmbmwo MO0 gHddggdol
3300090 MO0m, M96FIOMAGOOLS S BEBHIhEJOOL LESEHMLGdOL bdoMo

339905@MBOM.  35M339MHos©  3OMIWYISL 553090l oL,  OM™J

MBs0glo LoLHI3EGdgo FoMTMoAIBL LEsdOW MO, 0gMmscJore LobEgasl,
OMIJbsg  goohbos  gzgms  smgogdgeo  bdbogmagbarm  bygddosbmdol

306000980 s dmgddggdl 396G GOO 30>MM39w™dOL 3G06E3039300m.
06533530090 LobBgdol MLOROHPBMGdOL 335y 9603369356
39309bsls sbgbL:

e 0603Mm©5930090 35609IML 59M0GHGIGIOS;
e  0603mOIs30M  MYLOLYdIDY  bgardols(zmdmMdol  MBEgddOL
doGN3o.

39630b0 Mo MoMHMgMwo ™ol bE®MWEHmes:
06853300 3MHgIml sgOHoGdGHvOs:

1. 0bgmslGmmddmcds -  GmIgwog  NHOMB3gwymal  LgMzoLgdol
15089 M, MVIBODBM S 24 LMD Mg:0dd0 BbJ30MbOMGISL.

2. Loobgxzm®Is3zom MHglmEdLgdo - 61doLJOYO sEAOWOEIE s Bgdoldog®
@OML oeqlo LoLFsgzegdol LsobBMMTszom MILMOLYdIMIE FoMEH0Z S
bos0dgm H3maAsL.

0bgMsLEHOWIBHOS

JB9EmE®0o dmfymdomdgdO:
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> 390900060 JugerMo (3m39ESEGHMMGO0, FoOTOWYE0DIGMMGO0 o .9.) -
OMMGHYO0LS O 3MINBHIGMOGIOL  5©TobolEGH®oMmYds,  MMIWgdos
MBONBIIYMRL  OMamOE 39609  063HIObgBHMb  I3omdsl, sbgzg dogs
M9LMOLYOIMSD 393006, Jos  3MI30BHIOIo  Jugerol  LsdobsdsMmnm
bobGgdob  dgbgxdgbBo, Fos  Jugwol  mzommgMwo  Lgadgb@oL
MBOgOMbMgdol  MHBOMBZgYMBs @ ©o33e OMPMEE QMg dbg3g Jod
365L56g30M90ME0 JgnfgzoLogsb [25];

> 030y Jigerco (2)3909@™  3MFYGOGMOIPO  ©d
35MIONEH0DIGHMMIO0) - 3509w OMEHIMHJIOLS S 3MINEHIGHMOMGOOL
5030b60LGHMm0MYds,  MHMI9gdo3  MNHBOMB3gwymxl  0bEgdbgdoom 393806
05658960 ™gdol,  LBEHMPIBEIOOLs s BEMIMIOOL  bMMdMJgdoLsm30L.
3909 Jugerols LsdobsdsGom LoliEgdol dgbgxdgbEo, 3500 MBsROMbMadOL

2BONB39YNBS @ (335 [26].
byMH396Mq00:

» IBM Xeon Quadcore, 2 NIC, SAS RAID10/CenOS 5.5 Linux
» IBM Xeon Quadcore, 2 NIC, SAS RAID10/CenOS 5.5 Linux
» IBM Xeon Dualcore, 6 NIC, SATA RAID10/CenOS 5.5 Linux

L9H39M900L  5EA0BOLEHMOMYdS, OMIGWDY3 25939005 MToMEGLO
Lolfogegdeol gzgams LyFoGmm BoobrM®MIs30Mm MYLMOLOL QOTIMCISO
39953960b9dws© 3)FomdoLmM30lL Fgbodsdolo 3MMyMdmeo MBOE39gEYgMas.
bgds LgMz96M900L 24 L5500560 dMboGMEMObao s y3z9ges Jgbadgrm bo®zgBols
Mdm3ergl @OMIo sdMmxBbzms s AoLTMMgds. LYM39M9dbBY WIYmbgdo
LOBEHOL 39M0MEWO Q9BIbEIds, BoMgHBIM3M 3306093 O WOEZS OMPMO
3969 51939 G0s MDY 30MgdMwo Fgmig30Loy9b;

056589603 gd0L LMo 5EAO0YdO (300F30993HYMJO0 S bMdMJ9d0)

> LombogzgMbo@g@m dos Jugwro
> LgM39M900L LyadgbEHo
> 00b53dOMIgdol Lgydgb@o
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> LEGHMIBEIOOLS s LEHMIMYdOL byadgb@Eo

y Staff PC's 172.17.0.0/22
i }
Servers 172.16.0.0/24
217.147.235.93/30 217.147.235.94/30 [N Eirewalll
GRENA Internet 217.147.235.120/28 | Proxy
th

Class PC's 172.18.0.0/22

! iy

%
%

WiFi Network 172.19.0.0/22

Bob. 2. 06g83MLEGHOWIBHMMOL bggds
U506gMmMIsz0m MLELYdOL s bgzoligdols IbsMsFgMs
Proxy UgM3obo - ¢8s@wgbo  Lologegdol  wmzswm®  Jugerdo

5M5L56J30M0MEo 390 239MJOOL  Fowr@GHMsEos  "transparent  proxy"
A996mma00m, oo 50BOLEHMOMGdS O Q9TIMIE0 FMToMdY;

E-mail bg®gzolbo - «dsmglo Lobfogergdeoll MsbsddOmMIgdols s
LEGHMEIDEGHIOOL g, LEBMBEBM LgO30LOL >EIOBOLEHMOMGdS S FITSOCIIS©
3d5¢m00L MBEOMB3gYmRs. g, LOgmBBHM oaHs360L Logdol 99ddbs, dsmo
39b5bgds s B FIO.

DNS ULg63obo - dsmegbo  bobfogzegdeols mdgbm®mo Lobgargdols
(30613950 5 F9ME50) 5T0BOLEHMOMYdS O 25T FTomdo:

Web Ug6gobo - «dsmglbo  bsbHogargderol  3Mmazbow  ©Mdgbm®
LobgrgdHBg H53AbgdMEo 390 339MIOOL MLOBOMLMYDS, 5ET0bOLEHMOMYdS
Q5 35356000 BbJi0mbotgds;

dmbsizgdms 359900 - 390 239MYdOLIMZ0L LoFoMm SQL dmbsizgdms
059900l MLOFOHPHBMYdS, 5F0BOLEHMOMGdS s A9TMMYO Bb30MmboMYDY;
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File bgégobo - SFTP @s g3s0omdo 1gM3zgmol 5dobobG®mo®mgds o
dobo 5356MHMo §6JE0mboMgdols MBEMMblgwymas;

LoM9BgMzm 33060905 - LgM39MHgdBY sOLYOMEO 390  339MYOOL,
035000gd0L,  IMbs3gdms  dsDBYdOL  3gHomEo  LsMgHgM3z™M  3M30MHGOOL
PO YBS;

MBogOHMbMYdOL (330l JobBbom 3gmgds d9bgyo dmddggdgdo:

e ULgm396H0l 350w 9dbHY Qo 0M9JGHMM90dbY 3909600w0s
b990L5H300MIMdOL YR 09d0;
e UgM39moL  LsMYHIM3M  SLEgdOL  39BOMYgdYY,  3MbBOYFMMSEOOL
150 90HY 5305 0s f3Mds.
e B58mEH300m30L 3539wM 9030 530505 B3MH03EHJOOL TGO gds.
o »obsddOMAWgdol s  3MI30GHIOMo  3Wslgdol Lodwgdom
530w 9dHY 9996900 0396D0MGIMWO s6EH0300HMBMEO 3OMAMSTJdO.
0bgm® 3330 Oglvyelindbg boedols)zmdmdol MBegdgdols IsHomgs.
063m®ds30o  LobEgIol  MLOROPbMGdOL 3306 gPM-9Mm
9600369wm3s6  dgomEl  FoMmdmopbl  0bxgm®Bsgome  MHglmedLndDY
b9wdolsfizmdmdol  MBgdgdol  Fomm3s.  GMmymm3  fgbo,  Mdswergls
Lolifogegdgerdo  20dmoyqbgds Ms8@gbody MMM Mwo  3OMPYIBHO
063m®do309o  LobEJdgdo. POMMIMEL  A55Bbos  MgaoLEBHMIEo0l
MREg0900L  5@dobolGH®m0gdol  Ly3MMIMo  LobGHgds.  sbgmo  LolEgdgdol
35MmM30LmM30L 5Y(30¢gd9W0s .. ¥F0boLEBHMEHMMGd0, MMIgwms BJb30ss
9mdboMmgdol 35&gamMo0bd O om0 MBEdGOOL 2obLsbLIMS.
MBoeglo  Lobiogergdeol  0bgm®dszome  LobEgdsg  Hzmdol

MREgds 909350, MHMAMOE  0565dIOMIgdL  Sb939  LEHIBEHIOLS o
©wadBH™MMGOL. om0 MHOMmEIbMds  3MT0Z5©  (339¢905©0s,  dgLodsToLO,

0436905  0bxzmMIsgomw  MHglmOLYdDY  bgedobsz™IMdOL  MFBEgdgOOL
oOmm30L 93BMTEH0DIG00L 930 GOLMDS.
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JLgwolb  ©ovY339w™Mds  ,bo3gOL  5deg3l  3ME 63O LT IsgdSL

505L56J30M0Mo  H3omdols s BolioBozszool. Ls3zzergy  Lolidgdsdo
MBogOHMbmMgdols QOLOEO39© 2590g9gbgdm0s AAA(Authentication,

Authorization, and Accounting) L8 gds, MHMIGE0E SbMEMEF0YEgdL Jugerols
dmdboMgdol  99BHIbGHORB0IIE00L,  93BHMOODBIEO0Ls S SMOEb3oL
99L5dgdMBSL. AAA 5GJoB9d@wOol Lsdmsegdoom [17]:

e 0HBOMYOS ,H39M0L" FglodergdmdIdO;
o 356mboge 8mdbotdgerls gdergzs MHgbOLgdHg fiamdol bodvrisegds.

sl @ooBbos  dmEMwmEo  LEOWMIGHMOS, GMIgwos dgagds  Lsdo
3003mb96&0LYsb:

L. 59396@0x035305 - 0mbmgl 300m36930L56 ©s9BH30(3gdL, MM ol
Bsdgows  (oMImoagbl Jugerol  dmdbdomgdgel (B9 0mO:
9cdbdsMgdeol Lobgerols s 3oMmerols 99y396s);

2. 93@™MMH0Ds305 - 9BHI6GH0RB035300L 999,  93GH™O0DOE0S 0Ll
3905(g30Howgdsl 0 Omdgew  HgbOLBY  5J3L 3™l Bwgds
9mdbocgdgels s HMIgero dmddggdgdol Igbe¥argdss 671dsIOMNMEO;

3. 506003b3s - 9830JLoMYOL  BsbHgMHgdOL  Loboo  BmIbIsMgdols

9mbs3990b7 300l OHMLY s 0bFMMT>305L Jobo JgwgdgdoL Tglobgd.

5 9bGH08035305

33930l mdogdBHol dgdmbgzgzsdo, LoLEGgdol TmabIsGYdOl  EHodob
39bLsBE3MOL 909y, BYds dMIbTsMYdolm3zol Lobgwrols s 3sGmeol
doboFgds, OMIgbsg  sbmOE0gwgdgb  Igbodsdolo LGOI GHOOL
Dom3mMBo96wqd0 (35y. 9dBH™mEOOlL dgdmbggzsdo dmdbdsmgdeols Labgals
@5 350l Jabol Lgmeol d9bgx o, LEGHWIBGHOLSL - GgEOLEHMSE00L
LodbobMo,  beem  6sdIOMAOlLl - 3gObmboerols Bomm3g0l
©9350358963H0). MomMIMwo G030l Qom35¢olobgdom, FmIbIsMdOL
Lobgewo  0ddbgds  L3gEgoswrnymo  seam®omdol  dobggom,  MHMIgEos
396053 BsBsdo FbMHOOL Lobom. 0bxzm®MTszos gaHogbgds LobEgdol
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503060LEBHMHGHMOL, OG0 sbgbl IMIBTsMgdol MgoLEHMOMIdSL Gmail-
19gMH39MBg. dMIbTsMYdol LobEGHGdsdo 306M39ws@ dgu3zol ML LBoLE9ds
0mbmgl oMol JgE3ersl. 3oGmero Sha512 [18] 3gdoGgdoo  offgMhgds
LobG9dob d3Bsdo.

559605635 Q90MEOWGdST 939830M© ©IHR3905DY MEOWGOLMDS
399¢09MEIL Lol gdoL MBOBOHMbMYDS. 9mdbdoM9gdgms Ao3dL
(005650960 3ger0)  49bglsB3Ms  FoMM30L  93EMToE0DIOM  LolEgdaby
3050m00L MROM RIOOM MREGd9d0. LHmOg, 5956 496530M>Mds bbgoolibgs
350Mmeol  990m0gdol 930w gdemds.  19653MMIgdol  0bxm®dszool
I3MXMOOL bsmolbol goBmoLlm3zol gobEsw3gzs dgow-bgmzgMols o
933™353H0BgdMEo  LobBHgdol  3sMmMmegdo, GMIWGdoEg  3MBEGHOMMOM©YdS
3993560L5L, 360MYM5doL B0ge. 5O 530LY, 93EMI>EGHME Mg:00d0, ymzgen Bsd
03930, bLobBHYIs> 0MBMZL IMIHT>MYIOL 5OHMEOL J9iE3eL.
533MMH0BsE0d

dmdbdomgdeol  LolEgdsdo  GgaoLBHMsEo0l 990y 0LsDEZMYdS
000MJMo  dmdbdsMgdol MRWwgdgdo  LodMTom  sEPOWOLS o
0956500090md0L  dobggzom. MBwgdgdo Bsfig®owos Mysql-ol gbGHowgddo,
3903 0LOBOZMYdS 5ET0bOLEHMIBHMOOLS s IMIBTsMYdOol EMbYbY.

5OLYdMBL  Lsdo  GodoL  ImIbIsMmdgEo:  LBHMIbGHo, WadBH™mOo,
05658960 ™T900.  99939BH0R035300L  890®gy  PomMmgMeEo  dmdbdsmgdeol
G030l d9Lsd530Lo, G490l Jobmz0L b3 mm3zbowr dmpwmwrdo.

Go30L  4obLoBM3MOL 989y,  GMmIbTsMGOJIWL  MBgds  9IEg3s

009985b Job30l QoBLEBOZO 3OHMYMITMWO X AMBJODY. BEAHWIOGHO

©@9dAH™Mo 9ol dbmerm@ FsmmM30L 2ob3mzboer 439MBY, GMIGEms,
05305600 ddbToM9gdol 3o30L Bocygddo 543, gembsoMo Ma3egdgdo.

MBsglo Loz gdwol  MsbsddMMIgl,  Losdmdsm  JMmBogool
3omM35olobgdom, gobglaBrzMgds 3MMAMTME XyMRT0 S 3OMAMSTE

03 Bg 8domdobL MBegd9d0.
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MBsBOHMbMYOOL 3308 JoBbom, MoMMGMEo MBSFIOMITOLMZ0L,
39096005 dos Jugerols IP 3olsds®rmgdo. 056539M:MIgL M3Egds 9dwg3s
Lol 9dsBg 0dw9dsmlb Fbmerm@ dos JugEosb.

35250mMs©: JOMN-9MM0 B3MEolL 53509306 I9bgxgOL MREds 5J3L
0999doml  LEAMEIBEGHOL  30Mso  mboggdgool  ¥IMEDBY,  FgEloWML
063035300, 39050 Aol 56 5J3L MBWGdS 9FSGML 96 Hodowmb LEGgbEo
05b0sb. gl MBWgds d0boFgdMwo 543l MgROLEMIGIMOL  LodLobmMOL
0565836MMIgl. 53539 OML, ol Mogolo 3MMYMB0EI6 bgsgl dbMmEm©
d9L50530L0 B3MEOL s FgLodsdolo Lsgzergdols LoggbMol dJmbyg bEmabEU.
R}0656LM0  3OMPMETol  x¥aBDY fgomds od3l  FBMwm©  BobsBLYGO
©93503H9896GH0L  356539GMIgerl.  blmgdo  bgszgh  IBMwmE  Fsmo
L39bEGHO0L 49obEYdOLS WS 35¢gdol Fglobgd 0bZMEMoEOSL.

OMOE 9300 500b0dbs, Bodogg IMIbTsMmGdEOl G030l MBREWdJOO
3909M0owos Mysql-ob 3bGoqddo.

S0MoEbgs

LobGH9gdol  dMIbTsMYdol FogH TGO gdmwo 9mJdggdgdo s
d9LEOMWdOL O™ soMoEbgds  B3gEoswIm  3bGowdo,  MmIgwol
4mM390E0M 5650l 539m90L LoLEGHYIoL 5EToboLEGSEHMGO.

50M0(3b35000 §9909d9000:

e UBAHMOI6AGHOL 30650 dMbs(399900L 3bOOETo 0bBMMT>300l sdoEH9dY,
D0, Mgod@otgds.

e ULAHMOIbGHOL Bbgdol EbHowdo 0bgmMISE00L ©TsBgds, §ods,
905dBH0M90o.

e ULAHMOIBAGHOL 49sbEIdoL FBOOWTo 0bxM®Is300L sdsEHYds, Hods,
95JGH06M90s.

e  ULAHMOIbGHOL b0dbgool (bGoEdo 0bBMmMIs300L ITSEGds, oo,
905dBH0M90o.

e ®930LAHM30900L  3bModo  0bBMmMT>300L  TSFYds, [T,

0905dBH0MYOS (M90LEHME00L (330 gds 0f)393L Msbbob (33¢00gdsL).
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o 99dAHOMBM0 S©MmOEb3OL (3BMOEITO ,,0M900L% 4oJdgds.

e 3JAHMMOL 096 B0wGIOL 5BHZ0MMZ0L MM, Fsool Lobgwo, IP
dob5>Mm 0.

e ULEAHMI6EHOL Foge Bs0gdoL RIMEHZ0MM30L O™, Bsowol Lobgero,
IP 30bs53s6r000.

A996mmao0mcmo  LoobEwggdol 39MHomdo, MHMEILYE B0FsMMINGdS
396030l LHOOxg 29630056905, 99930090905 MLIBOMbMgdOL LolLEgdols
1093930 gobobegdol 3Mmglio. LHmMgE 53 dmEs60L Fobsdg sl Mdsweglio
LolfogEgdeol  FsMmM30lL  93EMToG0DYdIMwo  LolEBgdgdo  FI035.
36594303590 MP9Y39® LsdMIm 303wl 993900gdMYds o330l Fgdsbobagdol
3900960905 S 300093 NBOM 0b6M3530MM0 8g0™MmEYdOL BYMHY3s. 38300
dbcmog, Mobeoglo  dgomgdols s 0©YgOol  89349ds39ds s  Fom0O
36543030 58mygqbgds, bsmwo  ©oy3965b9dL  8g0M©gdoL  IdIOM
dbseggdls s ol b530m3569090L. LoEwoE0mEo sbserobols bygmdzganby
bgds 9900mEad0L  godw0gMgds bbgzoobbgs 808sMmmgdom ©s MROM
3939 LOMEYMRBS (330l FJOMPGOIOLS SMBYdIMo dMmTgbEobm3zob.
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530 III. LolEBYAoL MdOYEH-MM0gbEHOMGdIMO 565¢0BO S

530 3Hos
0b6g3m®ds3omwo  LobBgdgdol 539006  0Egs  MebsdgM ™3y

0b6x3mMH 5309 39dbmema090do 993mdbgds Ambs3900ms 35BobL 3MmbEgFBEOS. 53

3M39IBEO00L  bobdo, 0bxymOIszomwo  G9dbmemaoqdol  Lygdzganls
Po60moygbls  dmbs39dgd0, MMAwgdos Mbs 0943zbgbh  MOPb0BYdIMWwO

dmbszgdms  35H9000, 909339 MO®  29TMBObOgbIb (335Wds©  BYoIH
LoAgo®mML @ 9305YmBogd©bgb  FMIBTsOYdOL  0bxgmEmSIFomE
dmbm3zbgdl. [21]

dmbsi3gdms  d5BoL  MgMEMosdo  ghm-gMm  360d3bgemzsb  3bgdsL
D068 gbl - 0bgmMTs305. 0bBMMTo30s 9500ddgds, Mmam®mE bydoldog®mo
939999 Mds ©5099 dmgzwgbsby, 3Mm3gLbY, MmdogdEby.

9mbs3399900 - gl MOl 0bxMEMBs30s, HoMmBm®yqbowo 4963390
Lbobom, MHmIgeog  Ls8oEgdsl  235dewgal dolbo  TgaMmggdol, dgbsbgol,
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vear_change_grant ¥ ARCHAR{1O)
grant_percenkt INT
grank_amount DEJMAL(T,Z)
stabus WARCHARE10)
course INT
diploma_jd INT
mokher _surnarme WV ARCHAR(SO)
mother_persond _data vARCHAR(S0)
father_surname W ARCHAR(SO)
father_personal_data WaROHAR(SO)
school W ARCHAR(100)
schoal _gradustion_year ¥ ARCHAR(4)
school _diplomas_n v aRCHARLZO)
schoal _diplamas_data DATE

j LISErs
10 IMT
user_name Y ARCHAR(ZO)
password CHAR{128)

@ person_id INT
salt CHAR(128)
user_ip WARCHAR(Z0)

m users_permissions ¥
1D INT
user_jd INT

program _links_id INT

user_leve INT

—] program_groups

id INT b

Ll program_links

pragram _groups_title YARCHAR( 1007 FID IMT

> - program _groups_jd INT
program _links v ARCHAR(100)

>

v .
—J schodls ™. | 7] schools_levels v _| schodls_programs v _ specialty v
o | TIDINT S - P programs_id INT P ID INT
# sehoolIb INT @ studylewellD INT schoolID INT schaalD INT
schools_abbreviation WaRHAR{S)
1 lewels_abbresiation ¥ 8RCHAR L) studdevellD INT studdevellD INT

schools_nam e YARCHAR{ 100) levels_name ¥ARCHAR(Z) programs_abbresi stion Y ARCHAR(10) specialty_abbreviakion Y ARCHAR{ 5)

schools_nam e_eng YARCHAR] IDE) levels_name_eng YARCHAR(2D) [~ _ programs_name Y ARCHARE 1000 specialty_name W ARCHAR]100)
> ~ | programs_name_eng WARCHARE 100) specialty_name_eng Y¥ARCHAR(1O0)
> >

S
e
T
. -
v v
! =] diploma - | command_type 1 | command v __| students_command
IO INT
— TIDINT ’—\\ 10 INT \,'] ; 0 INT
student_id INT comm and_type VARCHAR] 100) \ cormim and _number Y ARCHARZD) | student_id INT
> )
graduation_year YARCHAR(4) \\ comm and _dake DATE semester_id INT

diploma_num W ARCHAR(Z0)
registraion_num YARCHAR] 200
protocol_num YaRCHAR{Z0)
receive_date DATE

Issue_dake DATE
receive_degree WARCHAR{100)

receive_degree_eng WARCHAR(100)
>

3 department_id INT < command _id INT
- comm and _bype_id INT

comm and _file ¥ ARCHAR{100)
>
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_| student L4
IC IMNT
@ person_id INT

student_id IMT

school ID IMNT

studidewvelID INT

programs_jid IMT

specialby_id IMNT

acceptance wear WARTHARI1O)
wear_receiving_grant Y AaRCHARD1O)
wear_change_grant W aRCHARL1O)
grank_percenkt INT

grank_am ount DECIMAL (7,22

stabus WARCHARI1O)

course INT

diplorma_id INT

mokher_surname W aRCHARISO)
mokther_personad _data vaROHAR{(SO)
Father_surname Y AR CHARISO)
Fakther_personal_daka waROHAR{SO)

school vWAaRCHARL1O0)
school_gradustion_wear YW aRCHAR4)
school_diplom as_n % aRCHARCZ0)
school_diplom as_data DATE

—_| semester - s
P ID INT
academic_yea WARCHARC1O)
semesher YWARCHAR{SO)

Lul educ ation_fee b4
IC IMNT
school ID IMNT 1
academic_wea_id IMT
studiydewvelID IMT
programs_id IMT
annual _Ffes DECIMALTF,Z)
credit_0 DECIMALL 7,23
credit_1 DECIMALL 7,23
credit_z DECIMALL 7,23
annual _fees_Foreigner DECIMAL(T,Z)
credit_Foreigner_0 DECIMALLT,2)

il (E[FEGES * Ll received grants b4
- 10 IMT I 1D INT
oo # semesber_id INT == sermesber_id INT
2 personal_num ber ¥ ARCHAR! 200 -~ ;0_ “ personal_num ber Y ARCHARE 200
grant_percent IMT < skake_grant_percent IMT
semeshe_grant_amounkt DECIMALLT, 22 socid_grant_percent THT
= stake_grankt_am ount DECIMAL (7,20
// socid _grant_amount DECIMALCF,Z2)
P /-" transferred_am ount DECIMAL (7,20
—_| academic_vwear w -~

o
P ID INT
academic_yea WARCHAR{10)

credit_Foreigner_1 DECIMALLF,2) - » payment_schedule ¥
credit_Foreigner_z2 DECIMALLT, 2 e “ 7 - 10 IMT
-
note TEXT - p 4 @ student_id IMT
-
> P 4 - start_date DATE
~ | #
# - # skop_dake DATE
S ~ ': r P
:I student_fees - | // _ - paym enks DECIMALL 7,20
IC IMT 1|. /f’ P “ semesker_id INT
- .
student_personal _number ¥ AaRCHARIZ00) —1/ - - armount_paid DECIMAL (7,2)
-
> student_id IMT —_—
semesber_id INT \\
o
schoolID IMT £
~ | student_payments ¥
studiydewvelID IMT \\ D INT
programs_id IMT .
\\ schoolID IMNT

semesher_paym enks DECIMALLF,Z)
semesher_paid DECIMAL (7,20
examinabion_paym enks DECIMALL 7,23
debt DECIMALLF, =3

old debk DECIMALLF, =3

penalty DECIMAL (7,20

graph DECZIMALLF,Z)

studwWewvelID INT

@ student_id INT
semesker_jid IMT
programs_id IMNT
paym enkt_date DATE
armount_paid DECOIMAL(F,Z)
UCC_coade YaROHARGZ0
exchange_rates DECIMAL (6,40
ip_address vaROHAR{Z0)
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1 student
IC IMT
@ person_id IMNT
student_id TRT
schoolID IMT
@ studylewelID IMNT
programs_id IMNT
specialkby_id IMNT
acceptance_yea WAaROHARILIO)
wear_receiving_grankt ¥ AaRCHARC1O)
wear_change_grant W aRCHAR{1O)
grankt_percent INT
grant_am ount DECIMAL (T ,Z)
status WARCHARE10)
course IMT
diploma_id INT
mokher_surname Y ARCHAR(SO)
mokher_persona_daka waROHAR{SO)
Father_surname W aRCHARISO)
Father_personal_data wakH RS0
school Y AaRCHARC1O0O)
school _graduation_year ¥ aRCHARDS)
school _diplom as_n % aRCHARCZO)
school _diplom as_data DATE

—_| first_phase_registration ¥

I IMT
studnet_id IMT
semesber_id IMT
subject_id INT

subjeck_amount DECIMALLTF,2)

__ | schedule A
ID IMT ol
semesker_id IMT
lecture_id IMT 1

subjeck_id INT

day WAaRCHARI1O)

time YARCHARC1O)
audibory _id IMNT
max_number_registrabon INT
num ber_registered IMT I
rermaining_num ber INT !

svllabus WARCH AR 1007 !

| stude nt_marks ¥ !
ID IMNT !

= student_id TMT
course TIMYIMNT
subject_id INT
scare W AaRCHARDZ)
percent DECIMAL (5,20
semesher_id IMNT
schoolID IMT
studydewelID TRT
programs_id IMNT

note TEXT

| second_phase_registration ¥
I IMNT

w skudent_id IMT 1

- - subject_id INT

w schedule_id IMNT '

/ registrabdon_ktimes DATET IME \

ip_address WARCHAR(ZO)

registrabdon_delekion TIMYIMT

reqgistrabion_deletion_bdme DATETIME

>

Luf students__gpa
IC INT
student_id IMT
annual _percent_1 DECIMALL7,2)
annual_gpa_1 DEOMALCE,ZE)
rnum ber_of _subjecks_1 IMNT
rnum ber_of _credits_1 IMT
annual_percent_z DECIMALLF,Z)
annual_gpa_2 DEOMALLS,Z)

rnurm ber_of _subjecks_Z INT

rnurm ber_of _credits_2 IMNT
annual_percent_3 DECIMALL7,2)
annual_gpa_3 DEOIMAL{S,Z)
rnum ber_of _subjecks_3 IMNT

num ber_of_credits_5 INT ID IMT
annual_percent_4 DECIMALL7,2)
annual_gpa_4 DECIMAL{SE,2) < subjeck_id IMT
rnurm ber_of _subjecks_4 IMNT

rnum ber_of _credits_4 IMNT
cumulaktive percent DECIMALLT,Z2)
curnulakive_gpa DECIMAL (3,20
tokal _nomber_of_crediks INT

ktokal _number_of_subjecks IMT
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| subject_jwog ¥

programs=_id IMT

subject
Y ID IMT

subject_abbresiation Y aRCHAR 100
subject_name YaRCHARD 1000
subject_name_sng YARCHARI10O)
hours_amount DECIMALLG,Z2)
num ber_hours IMT
credit IFMNT
de=scription TEXT
prog_First_wear WaRCHARC1O)
prog_last_wear WAORCZHAR{10)
schoolID IMT
studdevellD IMT
previous_rekvizibd _id IMT
subject_prog_id IMNT
speciality_id IMNT
bype WARCHAR(L)
makt_reg_q DEIMALIG,Z)
eng_reg_q DECIMALLS,Z)
toefel_q DECIMALLS,2)
course TIMYIMT1)
registrabdon TIMNY IMT{1)

idINT

@ subject_id TMT

\j
\j

-

| subject_rec ¥

| PR

J
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lecture -
IC INT
@ person_jid IMNT

— | schedule

lecture_id IMT

¥

posibon_jid IMNT k%
account_number YaRIHARC1IOO)
-
1] -
subject -
-

T ID IMNT
subject__abbreviation vaRCHAOR 100
subjeck_name YW aRCHAaR{1000)
subjeck_name_eng ¥ ARCHARD1O0)
hours_amounkt DECIMALLG,Z)
num ber_houars IRT
credit INT
description TEXT
prog_First__wear YWoaRCHARC10)
prog_last_wear WARCHARL 1O
schoolID IMT
studwdewvelID IMT
previous_relkyizib_id IMT
subjeck_prog_id IMNT
speciality_id IMT
tvpe WORCHARC1]
mak_reg_q DEOIMALLS, 22
eng_reg_q DECIMALLS,Z)
toefel_q DECIMAL (S,20
course TIMNYIRNTC L)
regisktrabdon TIRY IRTC1)

IC INT
semesber_id IMNT
lectkure_id IMNT
subject_jid IMNT
day WaRHAR{10)
Eime “WaROHARD1O)
audibory_id IMNT

max_rnumber_registrabdon IMT
num ber_registered IMT
remaining_num ber IMNT

=vllabus WaRCHARL 1000

A"
At
M
AY

lecture_ sal ary

IC INT
lecture_id IMT
semesber_id IMNT
schoolID IMT
studylewelID IMNT
subject_jid IMNT
schedule_id IMT

amount_hour DECIMSLCF 2
amount_paid DECIMAL (7,22

ol Bor
! posidon_id IMT

-

posibon_name % aRCHARC1 000
posibon_name_eng Y AaRCHARD100%

subjeck_p IMT

] academic_calerndar ¥
IC IMNT
school ID IMT
studwdewvelID IMT
semesher_id IMNT
reg_skart DDATE
reg_shop DATE
study skark DAaTE
study_stop DATE
mikerm _skark DATE

T

=y

rmikerm_sktop DGTE
Final_start DATE
Final_stop DATE
holidayw_start DATE
holiday_stop DATE
daws IMNT
conktrack_date YW AR CHARL4S)

———

=y

reg_shop_managsr DATE

=5

| lecture_materials b
I IrMT

leckure_id IMT

- schedule_id INT

= leckurer _atending_lectures_id IMNT
makterials_title waROHAR{100)
makterials_File W aRCHSR 1000

IIII'I | semester

o=

v T ID IMNT

—_ | lecturer__atbtending_lectures b
IC IMT
schedule_id IMNT

leckure_id IMT
leckure_date DATE
resboration_lechure_dakte DATE
leckure_bookkeseping_time_I DATETIME
leckure_bookkeeping_ip_I WaRCTH AR Z0)
exam _id_I IMNT
exam _m S<_score_ I DECIMAL {S,2)
leckure_bookkeseping_time_II DATETIME
lecture_bookkeseping_ip_II WAaROCHAR{Z00
exam _id_II IMNT
exam _m S<_score_II DECIMALLS, 22
lecture_bookkesping_time_III DATETINME
leckure_bookkeseping_ip_III WwARCHAR{ZO)
exam _id_III IMT
exam _m S_score_ III DECIMALLS,Z2)

noke TEXT

»
~ \
]
[ exam_ forms -
|| FID IMT
- exam _Forms_title waRCHAR{SO)
»

academic_yea YaRHAR{10)
semeshber WARCH RSO0
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7 ID INT
@ person_id INT
“»rstudent_id IMNT
“# schoolID INT
@ studevellD INT
< programs_id INT
< spedial ty_id INT
<> acceptance_year VARCHAR{10)
< wear_receiving_grant W ARCHAR (10}
<2 year_change_grant VARCHAR{10)
< grant_percent INT
< grant_am ount DECIM AL {7,2)
<2 status VARCHAR{10)
< course INT
< diploma_id INT
<> mother_surname VARCHAR{50)
<> mother_persona _data VARCHAR{50)
< father_surname VARCHAR{S0)
< father _personal_data VARCHAR{50)
< school VARCHAR({100)
“» school _graduati on_year VARCHAR(4)
<2 school _diplomas_n ¥ ARCHAR{20)
<2 school _diplomas_data DATE

1 TID INT

7 ID INT

“ person_id INT @ person_id INT
“ department_id INT < lecture_id INT

<> positon_id INT
“» schoolID INT
< studyevellD TNT

<2 position_id INT

“» account_number VARCHAR{100)

I
|
1
\
I
1
|
I
} <2 account_number VARCHAR(20)
e
|
1
I
I
|
|
|
I
1

T ID INT m

< user_name VARCHAR(20) Tid INT

<> password CHAR{128)
< salt CHAR{128)
“user_ip VARCH AR{20)

<2 program _groups_tide VARCHAR{100)
Indexes

< person_id IMT

T ID INT
<> program _groups_id INT

< program_links v ARCHAR{100)
VID INT

< user_id INT

<2 program _links_id INT

mm
“user_leved INT

T ID INT
< action VARCH AR {50)

Indexes
Ay T ID INT
“user_id INT
< acton_id INT

<> action_tim e DATETIME

< action_ip VARCHAR{20)
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