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OBHIASA XAPAKTEPUCTHUKA PABOTBI

AKTYyaJILHOCTBH PadoThl. B nociennue rojibl B 00pa3oBaTelbHbBIX NPOIEccax yHHU-
BEPCUTETOB OTPOMHYIO POJIb UTPAET TEIeKOMMYHUKAIMOHHAs COCTaBIsiiomas. BHenpe-
HUE WHPOPMAIIMOHHBIX TEXHOJIOTHI B Mpolecc 00y4eHUs MPeoCTaBIseT MPEeUMYIEeCT-
Ba HE TOJIBKO ISl CTYJEHTOB, 00yJalOUXCsl AUCTAaHIMOHHO, HO U JUISl yJAIIUXCsl OYHOH
(hopmbl 00yueHus.

WHudopmanmoHHble TEXHOJOTHH B 00pa30BaHUU MPEOCTABIISIOT CIEIYIOLIIE BO3-
MOYKHOCTH:

* 0o0y4yeHHE MPAKTHYCCKHU B JIFOOOM yueOHOM 3aBEJICHHUH, HE BBIXOAS U3 JIOMa, HE
TIOKHU1asi CBOETO TOpo.a;

* CO37aHME TPENOAaBATENeM TPEHAKEPHBIX YNPAKHEHUH 11 OTPabOTKH Tex
WM UHBIX YMEHHUH Y CTYIEHTOB,;

* moucK UH(OPMAIMHK CTYACHTAMH U TPETOJaBaTeISIMU HE TOJIBKO B CBOEM YHU-
BEPCHUTETE, HO U B JIIOOOM IPYrOM HCTOYHHKE;

*  CO3JaHME NperojaaBaTesieM JeMOHCTPALMOHHBIX MPE3eHTAlUi C 1eNblo BU3ya-
JM3aI1 U3Y4aeMbIX 00bEKTOB, SIBIICHHI WJIH IPOLECCOB,;

* MpPOBElCHUE YIAJICHHBIX SKCIICPHIMEHTOB Ha pealbHOM 000PYOBaHUH;

*  MOJENMPOBAHHE PA3IUYHBIX OOBEKTOB, SIBICHUI MM IPOLECCOB C PA3IMIHOM
TOYHOCTBIO B BUPTYAIBHOH Cpelie C HETbI0 UX U3YUCHHUS.

B JaHHBIH MOMEHT Ha PBIHKE CYIIECTBYET OTPOMHOE KOJIMYECTBO CUCTEM YIpaBJie-
HUS 00pa30BaTENbHBIM MPOLECCOM, OHAKO BCE OHU UMEIOT CBOIO COOCTBEHHYIO CTPYK-
TYpY ¥ HE COBMECTUMBI MEXy COOOIA.

CylIecTBYIOT ONpe/eieHHbIe CHeHU(pUKAIMA U CTAHIAPTHI ISl XPaHCHUs OJIeK-
TPOHHBIX KYpPCOB, TECTOB, PE3yJbTaTOB TeCTUpoBaHMA. OOHMM U3 TaKUX CTaHIAPTOB
ssisiercs SCORM (Sharable Content Object Reference Modidjiocratkom panHOTO
CTaHJapTa SBISETCSA TO, YTO C €ro MOMOILIBI0O MOXKHO IepelaBaTh JHIIb COACpPIKAHHE
9NIEKTPOHHBIX KypCOB — y4eOHbIE MaTepHabl, YIEKTPOHHbIE yYeOHUKH, KHUTH. DJTa CIie-
mudUKanyMs He HOApa3yMeBaeT XpaHEHHWe W Iiepelady caMuxX Mojyieil (Hampumep,
OHJIAWH-TECTOB, MOCOK [UISl PHCOBAHUs, BHUICO- W 3BYKOBBIX PEOAKTOPOB) CHCTEMBI
yIpaBJeHus 00pa30BaTEIbHBIM IPOLECCOM.

Bo MHOTHX OTpaciisiX >KU3HEICATEIbHOCTH YeJOBeKa, TAKUX KaK OyXTalTepcKoe
JIeTI0, AaHAJUTHKA, MEHEDKMEHT OpraHu3anuii, B JaHHBI MOMEHT NMPHUMEHSETCS TaK Ha-
3pIBacMasi CepPBHC-OPUCHTHPOBAHHAs apxXuTekTypa. OHa MO3BONISET CO3IATh CAWHBIH
CTaHIApT AJISl TPUIIOKEHHUH TOM WIIM WHOW OTpaciu TakuM o0pa3oM, 4To J00O0W Mpo-
TPaMMHBIH IIPOIYKT MOXKET OBITh IPUMEHEH HE TOJIBKO B CHCTEME, U KOTOPOH OH OBLIT
pa3paboTaH, HO U B 000# npyroil. Takum oOpa3oMm, pe3Ko COKpamaercsi Bpems paspa-
OOTKM HOBBIX MOZYJEH CHCTEM, YMEHBIIAIOTCS PAcXOIbl Ha MOANEP)KaHHUE CHCTEMBI B
paboTOCIIOCOOHOM COCTOSIHMM, YNPOIIAeTCs 3ajada OOHOBIICHUS, yBEIMYUBAETCS THO-
KOCTh cucTeMbl. B pesynbrare cucrema cTaHoBUTCS Oojiee ynOOHOW M MOHSATHOM Jist
KOHEYHBIX TI0JIb30BaTEICH.

Eciu mpuMeHUTh CepBHUC-OPUEHTUPOBAHHYIO apXUTEKTYpy B 00Opa30BATEILHOM IMPO-
I1ecce YHUBEPCHUTETA, TO MOYKHO JOOUTHCS JIYYIETro KOHTPOJIS 33 yCIIeBAEMOCTBIO YJaIlluX-
Csl, CO3/1aBaTh HOBBIC METOBI MOJIyYCHUs, aHaM3a M 00paboTKu y4eOHo# nHbopManmy,
MPUMEHSTh HOBBIC METOJIbI U AITOPUTMBI TIPOTHO3UPOBAHKS M OLECHKH 3()(EKTHBHOCTH U
KauecTBa 00pa30BaHMs, OKa3bIBATh HYXHYIO MOMOIb NPH NMPUHATUH YIIPABICHUECKHX pe-
LIeHnH B 00pa30BaTesIbHOM Ipolecce. Bce 3TH IMyHKTHI, B KOHEUHOM CUeTe, TO3BOJIAT I0-
BBICUTDH Ka4€CTBO 00Pa30BaHUs B YHUBEPCHTETAX U HOBBICST YCIIEBAEMOCTD YJaIlIUXCSI.



Jns onpenenenus 3¢pGeKTUBHOCTH MPUMEHEHHSI CEPBUC-OPHEHTHPOBAHHOM apXu-
TEKTYphl B CHCTEME YIpaBJieHHsT 00pa30BaTeNbHBIM MPOLECCOM YHHBEPCUTETa HEO0XO-
MO OMPEAEIATh YPOBEHb 00YUEHHOCTH CTYAEHTOB JI0 M IIOCJIe BHEAPEHUs HOBOM ap-
xuTeKkTypsl. [lox yposnem obyyennocmu OyneM MOHUMATh CTEIICHb COBIAACHHS peallb-
HBIX U 3aIUIaHUPOBAHHBIX PE3YJIbTATOB Y4eOHOH NEesTEeIbHOCTH.

O0BEeKTOM HCCJIeI0BAHMSA B TAHHOW paboTe SBJISETCS CUCTEMa YIpaBJIeHus o0pa-
30BaTEIILHBIM IIPOLIECCOM YHUBEPCUTETA.

IIpenmeroM wucciieoBaHusl JaHHOH PAOOTHI SBISETCS CTPYKTYpa CHUCTEMBI
yIpaBieHus: 00pa30BaTENIbHBIM MPOLIECCOM YHHUBEPCUTETAa U METO/bI CBS3M MOAYJIEH B
3TOM cUCTEME.

Hesabro quccepTaAlIMOHHONH PaGOTHI SIBISETCS MOBBIIICHHE YPOBHS 00YyYEHHOCTH
CTYAEHTOB 3a CYET IPUMEHEHHUS CEePBHC-OPHEHTHPOBAHHON apXUTEKTYPbl B CHUCTEME
yIIpaBJIeHUs 00pa30BaTENbHBIM IPOLIECCOM YHUBEPCHUTETA.

Jlns nocTrKeHus MOCTaBICHHOW 1eTIN PelalluCh CIIEAYIOIINE 3a1a4H:

1. AHanm3 CyIIECTBYIOIIMX CHUCTEM YHpaBlIeHHs 00pa3oBaTEIbHBIM MPOLECCOM
YHHMBEPCUTETA, BHISBICHUE UX JOCTOMHCTB U HEJOCTATKOB, UCCIIEIOBAHHE CTPYKTYPHBIX
CXEM TaKUX CHUCTEM.

2. Pa3paboTka M WCCIEIOBaHHE METOJOB M METOAMK B3aUMOICHCTBHS MOJIYJICH
CUCTEMBbl YIpaBJIeHUS 00pa30BaTEeNbHBIM IIPOLECCOM YHUBEPCUTETAa B COOTBETCTBHH C
KOHIIETIIINEN CEPBUC-OPUEHTUPOBAHHON apXUTEKTYPHI.

3. HccnenoBaHue METOOB, AITOPUTMOB M KPUTEPUEB OLICHKH KadecTBa U 3 (ek-
THUBHOCTH OOY4€HHS yJaIIUXCs B YHUBEPCUTETAX.

4. Pa3pa0boTka U HCCIIEOBAaHHE CTPYKTYPHBIX PELICHHUI M YIPABISAIOIIUX aJro-
PUTMOB, 00€CIEeUYMBAIOIIMX B3aMMOJICHCTBUE MOJAYJCH BHYTPH CHUCTEMBI YIPaBICHUS
00pa3oBaTeNbHBIM MPOLIECCOM YHHBEPCHUTETA.

5. Pazpaborka mporpaMMHOro KOMIUIEKCA YHpaBJieHHS 00pa30BaTENbHBIM IPO-
IIECCOM B YHUBEPCUTETE ¢ BO3MOXXHOCTBIO BU3yAJIM3allUH W aHAIM3a AAHHBIX MOJIyYeH-
HBIX IIpH PabOTE MPOrpaMMBl.

Hayunas 3agaya. Heobxonumo pa3paboTaTh 3JMEKTPOHHYIO CUCTEMY YIPaBICHUS
0o0pa3oBaTenbHbIM NPOLIECCOM YHHBEPCHUTETa, 00EeCIeUnBaIOIIyI0 MUHHUMAJIbHOE KOJIU-
YECTBO CBS3€H MEXIY MOIYJISIMH M YUUTHIBAIOIIYIO HMEIOIINECS] B YHUBEPCUTETE y4eo-
HBIE ¥ METOINYECKHE MAaTEPHAIBL.

Metoasl u cpeacTBa mucciaeaoBaHuii. [lpy penieHun mocraBieHHBIX 3a/1ad HC-
MOJTB30BAINCH METOJBl CUCTEMHOTO aHalu3a, Teopuu rpadoB, 0OBEKTHO-OPHEHTHUPO-
BaHHOT'O IIPOrPaMMHUPOBAHUS, MATEMATUYECKOM JTOTUKN 1 MAaTEMaTHYECKON CTaTHCTUKH.

JocToBepHocTh McciaenoBaHusi. Pe3ynbraTel, MolydeHHBIE B MCCEPTAIIMOHHON
pabote, MOATBEPXKIAIOTCS KOPPEKTHOCTBIO HCHOJIB30BaHUS pPa3pabOTaHHON CHCTEMBbI
ynpasneHust oopaszoBarenbHbiM nporieccom B ®TBOY BIIO «TT'TY». IIporpammuas
peanM3anys CUCTEMBI, CO3aHHAs HA OCHOBE NPEUIOKEHHBIX METOIOB M METOJMK B3au-
MOJIEHICTBUSI KOMIIOHEHTOB CHCTEMBI, IIOATBEPK/I€HA CBUIETEIBCTBOM O IOCYJapCTBEH-
HOW perucTpanuu nporpamm 1st DBM.

Hayunast HOBH3HA HcC/Ie10BAHUS .

1. Ha ocHOBe METOIOB CHCTEMHOTO aHAJIW3a BIIEPBBIE MOCTABIEHA U PElIeHa HO-
Bas 3aJlauya CTPYKTYPHO-IIApAaMETPUYECKOI0 CHHTE3a CHCTEMBbl yIpaBlieHHs 00pa3oBa-
TEJIBHBIM TIPOIIECCOM YHHBEPCHTETa, MOCTPOSHHOW Ha 0a3ze cepBHUC-OPHEHTUPOBAHHOM
APXUTEKTYpPbl, YUUTHIBAIOIIAs CIICNU(GHUKY METOINIECKUX MAaTepHaJoB YHHBEPCUTETAa U
HanpaBJIeHHast HA MUHUMM3ALMIO KOJIMYECTBA CBS3€H MEX/y MOJYJISIMU B CUCTEME.
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2. B CcOOTBETCTBUM C KOHIICIIIHEH CEPBHC-OPHUEHTHPOBAHHON apXUTEKTYphl pas-
paboTaHbl MapaMeTpbl ¥ METOJIbI B3aUMOJICHCTBHSI KOMIIOHEHTOB U MOJYJIEil B cUCTEMe
ympasJeHus 00pa3oBaTeIbHBIM MPOIECCOM YHHUBEPCHTETA, MPU3BAHHBIC CTAHIAPTU3U-
pOBaTh CTPYKTYPY JAHHBIX U HHTEP(EHCOB AJIsl BCEX TUMOB MOIYJICH CHCTEMBI.

3. Bmnepsbie pa3pabotan U IPUMEHEH METO/] IPOTHO3UPOBAHKS U AJITOPUTM 00X0a
TYIHMKOBBIX CHTYaLlMi IpY B3aUMOJECHCTBIN MOIYJIeH BHYTPH CHCTEMBI yIpaBiIeHHs 00pa-
30BaTeIbHBIM MIPOIIECCOM YHUBEPCUTETa HA Oa3e CepBUC-OPHEHTHPOBAHHON apXHTEKTYPBL

4. Ha ocHOBE KOHIICHIIMU CEPBUC-OPHEHTUPOBAHHON apXHUTEKTYphl pa3paboTaHb
AITOPUTMBI U TIPOrPAMMBI CUCTEMBI YIIPABICHUS 00pa30BaTEIbHBIM MPOLIECCOM YHUBEP-
CHTETa C yIeTOM MHKAICYIHPOBAHHOM CTPYKTYPHI MOAYJEH U MOJCUCTEM.

TeopeTnyeckasi 3HAYUMOCTb HCCJIeIOBAHUS 3aKII0YaeTCs B pa3paboTKe CTPYK-
TYpPBI CUCTEMBI YIPaBICHHS 00pa30BaTEeIbHBIM IIPOIIECCOM YHHBEPCUTETA B COOTBETCT-
BUH C KOHLIETIIUEH CePBUC-OPHEHTUPOBAHHOM apXUTEKTYPHI.

IMpakTHyeckasi 3HAYMMOCTH MCCJIETOBAHMS 3aKIFOYACTCSI B MPUMECHEHUH pa3pa-
0OTaHHOM CHCTEMBI YIpaBlIeHHS 00pa30BaTEeIbHBIM IIPOLECCOM YHHMBEPCHTETa B
OI'BOY BIIO «ITTY» u OOO «/lucraHunoHHBIN peneTutop». BHenpenne cucremsl
MOATBEPKAAETCS COOTBETCTBYIOLIMMH aKTaMH O BHeapeHuu. [IpumeHenue pazpaboran-
HOI CHCTEMBI MO3BOJIMJIO CHH3HTH TPYXO03aTPaThl Ha IOJICPIKaHHE M MOJCPHU3ALMIO
y4eOHBIX MOIyJIEH.

ITos10:xeHus1, BHIHOCUMEBIE Ha 3aIUTY, IPUBEICHBI B CICAYIOIIEM CIIUCKE:

1. TlocraHoBKa 3agaydl CTPYKTYPHO-TIAPAMETPUIECKOTO CHHTE3a CHCTEMBI YIIPaB-
neHust oOpa3oBaTeNbHBIM IIPOLECCOM YHHMBEPCHTETa, IIOCTPOCHHOH Ha 0ase cepBuc-
OpPHEHTHUPOBAHHOM apXUTEKTYPHI.

2. AJropuTMBI CBSI3M MOJyNEil B CHCTeMe YNpaBJieHHUs 00pa3oBaTENIbHBIM IPO-
[[ECCOM YHHBEPCUTETa, HOCTPOCHHOIT Ha 0a3e cepBUC-OpPHEHTUPOBAHHON apXHUTEKTYPHI.

3. Meroauku W anropuTMbl 00XOJa TYIHKOBBIX CHUTYALlMid MPU B3aUMOJICHCTBUH
MOJIyJiell BHYTPH CHCTEMBI, TOCTPOCHHOM Ha 0a3e CepBUC-OPUEHTHPOBAHHOM apXUTEKTYPBHI.

4. CrpyKTypa CHCTEMBI YIpaBICHHs 00pa30BaTELHBIM IPOLECCOM YHUBEPCHTE-
Ta, peAT3YIOIIas MPEIIOKCHHBIE METOTUKH, MOJICITH U alITOPUTMBL.

AnpoOanusi padoTbl. Pe3ynpTaThl auccepTaluy AOKIAABIBAIUCE U 00CYXJa-
ouce Ha BceepoccuiickoM KOHKypce Hay4dHBIX pabOT CTYIOEHTOB M ACIHPAHTOB
«Tenemaruka 2010» Cankt-IlerepOypr); MexmyHapoaHOM KOHrpecce Mo WH(pOopMaIu-
ounbM TexHosorusMm (Caparos, 2012);Bcepoccuiickoit HaydHO-METOANYECKO# KOH(be-
pentmn «Tenemaruka 2013» Canxr-IlerepOypr).

O0BbeM u cTPYKTYpa padoThl. JluccepTaliys COCTONT U3 BBEJCHHS, YeTHIPEX IIIaB,
3aKIIF0YeHUs, cnrcka jgurepatypsl 3 101 HauMeHOBaHMS ¥ ATH npuiiokeHuid. uccep-
tanus cogepxxut 130ctpanunl Tekcra, 26 pucynkoB u 11 tabmui.

OCHOBHOE COJIEP’)KAHUE JUCCEPTAIIMOHHOM PABOTBI

Bo BBereHnu 000CHOBaHA aKTyallbHOCTh paboThI, cHOPMYITHPOBAHBI €€ LIeNIb U 3a-
Ja4d, Hay4dHass HOBHU3HA, MPAKTUYECKAsi 3HAYMMOCTh U OCHOBHBIC MOJIOYKCHHS, BBIHOCH-
MBIC Ha 3aIIUTY.

B mepBoii riaaBe «AHanu3 METOJOB U CPEACTB IPUMEHEHHs CEPBUC-OPHEHTHU-
POBaHHOM apXHUTEKTYPHI B CUCTEME YIPABICHUS 00pa30BaTEIbHBIM MPOLECCOM YHUBEP-
CHTETa» HCCIICN0BAHO MOHATHE CEPBHC-OPHEHTHPOBAHHOW apXHTEKTYDBI, OMPEACICHBI
OCHOBHBIC €€ NPEHMYIIECTBA IPH IPOrPAaMMHUPOBAHUY CHCTEMBI YIIPABICHHUsI 00pa3oBa-
TEIBHBIM IIPOLIECCOM YHHBEPCHTETA!



*  CIOCOOHOCTH OMNEPATHBHO PEarupoBaTh HA M3MEHEHHs 00pa30BaTEIbHBIX TEX-
HOJIOTHH;

*  CIIOCOOHOCTH COXPAHSATh MHBECTHLMH 32 CYET MHOTOKPATHOT'O HMCIOJIB30BAHHS
anmapaTHbIX ¥ MPOTPAMMHBIX CPEJICTB;

* MPOCTOTA MHTErpaliy 00pa30BaTeNbHBIX TEXHOJIOTHH B y4eOHBIH mporecc H
JIOJITOBPEMEHHAsI HX OTIa4a.

3aMeueHo, 4To NPH BHEAPEHUH CEPBUC-OPUEHTHPOBAHHON apXUTEKTYPHI B CUCTEMY
yIIpaBieHus 00pa30BaTENbHBIM MIPOLECCOM YHHBEPCHUTETa MOXKHO CTOJIKHYTHCS CO Clie-
IYIOIIMMHU KaTEeropHsMHU TPYIHOCTEH: TPYIHOCTH BHEAPEHUS, TPYJHOCTH MPOU3BOIU-
TENIBHOCTH U TPYAHOCTH ymnpasieHus. [Ipyn BHeApeHHHM HMHOTAA TPYAHO OPTaHW30BAThH
MOJKITIOUCHHST K JEHCTBYIOIIMM IMPUIOKCHUSIM, PabOTAIOIIMM Ha HepacHpelesICHHBIX
miatopmax, cHoOpMHPOBATH JIOTHYESCKYIO CTPYKTYPY COOOIIEHHIT M OOECHEeYHTh WX
npeoOpa3oBaHUe NPH Mepeade 0T OAHOTO CepBHCca K Apyromy. TpyIHOCTH MPOU3BOIH-
TENIBHOCTH — 3TO 00eCIeUYeHHe U MOIIEPIKKA pealbHOi pabodell Harpy3ku u obecreye-
HHE IIPUEMJIEMOTO BPEMEHH OTKIINKA, a TAKXKE COOTBETCTBHS MEXIY OKHIAEMBIM yPOB-
HeM 00CITy)KMBaHHS U PealbHOI NPOIMYCKHOW CIIOCOOHOCTBIO A KOHEYHOTO I0JIb30Ba-
tenst. [IpoOiemMbl ympaBiieHHs! CBSI3aHBI ¢ HEOOXOMUMBIM YPOBHEM HH(POPMALMOHHOM
Oe3omacHOCTH BO Beeil cpene. HecMoTpst Ha Bce TPYAHOCTH, CEPBUC-OPHEHTUPOBAHHAS
apXUTEKTypa, PEATU30BaHHAs BEIYIIMMH MPOM3BOAUTEISIMHU IIPOrPAMMHOTO obecrede-
HUsI, MOKET CTaTh OCHOBOM 0Opa30BaTEIbHBIX TEXHOJOTUI Oyaymiero, ObICTPO aJanTu-
PYIOIIUXCS K M3MEHSIOMMMCS OTPeOHOCTSIM yHHBEpcUTeTOB Poccum B ycioBusx pe-
(hopMbI BhICIIEro 0Opa3oBaHus.

IMponsBeneH aHaiM3 OCHOBHBIX CYLIECTBYIOIIMX CHCTEM YIpaBieHHs o0Opa3oBa-
TENBHBIM MporeccoM yHuBepcurera: atutor, Chamilo, Claroline, Dokeos, eFront,
Fedena, ILIAS, Moodle, OLAT, Sakai, WeBWorkK Dist-Dutor. BeissiieHo, 4T0 BCe
BBIIIEIIEPEUHCIICHHBIE CHCTEMBI 00IaJal0T OOMIMM HEIOCTAaTKOM — BCE OHHU ITOCTPOCHBI
Ha TPEXYPOBHEBON apXUTEKType MPUIIOKECHUH, UTO IeNIaeT UX PACIIUPEHUE U TTOIACPK-
Ky CJIOKHOM. B Takue cucTeMbl HEBO3MOKHO HHTETPHPOBATh MOAYJIH U3 IPYTHX CUCTEM.
OmnpeneneHo, 4To JaHHYIO MPOOIeMy MOXKHO PELINTh MOCTPOSCHUEM CHCTEMBI YIpaBiie-
HUsI 00pa30BaTeNbHBIM TPOLECCOM YHHUBEPCHTETAa Ha 0a3e CepBUC-OPHEHTUPOBAHHOM
APXUTEKTYPBI.

[IpousBeieH aHaNM3 OCHOBHBIX CYIIECTBYIOIIMX CPEICTB MOCTPOSHUS CHUCTEM
yIpasJeHus 00pa30BaTeNbHBIM MPOIeccoM yHUBepcuTera. OmpeeneHo, 4To A0CTaToy-
HBIMH MYJIBTUMEIHA-BO3MOXKHOCTAMH oOnanaeT cesizka PHPu MySQL Ha cropone cep-
Bepa u ActionScript 3u Flex FrameWorlia cropone kinnenTa.

HccnenoBaHel OCHOBHBIE CYHIECTBYIOLIME KPUTEPUH OMNPEACICHUS YPOBHS 00y-
YeHHOCTH: Kpurepuit CMUpHOBa, popMyIia onpeneneHus yCIeIHOCTH 00yYeHH sl

Kputepuit CMUpHOBA [1s OTIPEISICHHS YPOBHSI O0YYEHHOCTH CTYICHTOB UMEET BUJI

_ n5x1+n4x 064+ n3x 036+ n2x 016
N )

CcO

rac N — konmmyecTBO CTYACHTOB, IPUHUMAIOLIUX Y4aCTUC B TCCTUPOBAHUU, n5 —koauye-
CTBO CTYJCHTOB, CIIPABHBIINXCS C TCCTOBBIMM 3aJaHUSIMM HA OLICHKY <«OTJIUYHO», n4 —
KOJIMYECTBO CTYJCHTOB CIIPABHUBIINXCS C TECTOBBIMH 3aJJaHUSIMHM HA OLICHKY «XOPOILO0>»;
N3 — KOJIMYECTBO CTYACHTOB, CIPABUBIINUXCSA C TECTOBBIMU 3aJaHUAIMHU Ha OILCHKY
«yJIOBJICTBOPHUTECIIBHO», N2 — KOJIMYECTBO CTYACHTOB, CIIPAaBUBIIUXCA C TCCTOBBIM 3a1a-
HHUEM Ha OLICHKY «HCYAOBJICTBOPUTCIILHO>.
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®dopmyra onpeneneHus yCIemHoCTH 00yIeHUsI UMEeT BUJT

VO = n5+ n4 ,
N

rie NS —KOIMYECTBO CTYACHTOB, BEIIOJHMBIINX TECTOBBIC 331aHHUS HA OLICHKY «OTINYHO;

N4 —KOJIMYECTBO CTYICHTOB, BHIMOIHUBIIHNX TECTOBOS 33[1aHNE Ha OLICHKY «XOPOILIO».

PaccMoTpeHHBIC KPUTEPHH IIJI0XO HOAXOMAT AJIS ONPEAEIEeHHs YPOBHS 00ydeHHO-
CTH B JICKTPOHHBIX CHCTEMAaX YIPaBICHUS 00pPa30BaTEIbHBIM MPOLECCOM YHHBEPCHTETA
U3-32 UX HEBBICOKOH TOYHOCTH, IOATOMY PELIEHO MOAUGUINPOBATE UX TAKUM 00pa3oM,
YTOOBl OHHM YYHTBHIBAIM TaKHE MapaMeTpbl TECTUPOBAHMS, KaK MOJHOTA OTBETa, BpeMs
OTBETA, CIIO’KHOCTH 3aJaHusl U OBUIN JOCTaTOYHO TOUYHBIMH.

Bo BTOpoii rmaBe «Opranu3anus ynpasieHus 00pa3oBaTeIbHBIM IPOLECCOM YHHU-
BEPCHUTETA CHUCTEMOM, NMOCTPOCHHOW HAa OCHOBE CEPBHC-OPHEHTHPOBAHHON apXHUTEKTY-
pbI» chopMyIUpOBaHa 3a7a4a CTPYKTYPHO-TIAPAMETPHIECKOTO CHHTE3a CHCTEMbI YIIPaB-
JeHust oOpa3oBaTeNbHBIM IIPOILECCOM YHHMBEPCHTETa, IIOCTPOCHHON Ha 0ase cepBuc-
OpPHEHTHUPOBAHHOM apXUTEKTYPHI.

OmnpeneneHo, 4To Hebl0 JaHHOM pabOTHI SBISETCS yMEHBIICHHE TPYAO3aTpaT HA
pa3paboTKy ¥ BHEIPEHHE HOBBIX MOJIYJIEH B CHCTEMY YIIpaBICHHs 00pa30BaTEIbHBIM
IpoLeccoM yHHUBepcUTeTa. I NOCTIKEeHHs OCTABICHHON IIelM HEOOXOIUMO YMEHb-
[IUTh CJI0XKHOCTh CUCTEMBI, & TOT0 MOYKHO JOOHUTHCS, CHU3UB KOJMYECTBO CBSI3EH MEXK-
Iy MOIyIsMHU cucTeMbl. KoiandecTBo cBs3eil MexIy MOAYISIMH B CHCTEME CHU3HUTCH,
€CIIM MEPECTPOUTh CUCTEMY B COOTBETCTBHHU C KOHILEMIHEH CEpBUC-OPUCHTHPOBAHHON
APXUTEKTYPBI.

OTMe4YeHO, YTO HPH MEPECTPOCHUN CUCTEMBI HEOOXOANMO YUECTh y)K€ NMEIOLTHECs
B CHCTEME METOJMYECKUEC MaTepPHAaIbl — OHU JOJDKHBI ObITh MPEICTABICHBI B COOTBETCT-
BYIOIINX MOAYJISX HOBOH CHCTEMBI.

KoHuenus cepBHC-OPUCHTHPOBAHHON apXHUTEKTYphl MPEANojaraeT HAMYHe He-
3aBUCHMBIX MOJYJIEH, KOTOPbIE CBS3aHBI MEXIY CO00I C IOMOIIBIO CTaHIAPTU3UPOBAH-
HBIX MHTEp(hEHCOB (CBs3eil) U UMEIOT CBOM COOCTBCHHBIM Ha0Op HACTPOEK M M3MEHSE-
MBIX BHYTPEHHHX BEIMYMH (mapameTrpoB). B CBs3M ¢ 3THM 3amada CTPYKTYPHO-
MapamMeTPUYECKOr0 CHHTE3a CHUCTEMBI YIPaBJICHHS OO0pa30BaTENbHBIM MPOLECCOM,
IOCTPOCHHOH Ha 0a3e CepBUC-OPHEHTUPOBAHHOW apXUTEKTYpHl, CHOPMYIHpPOBaHA
CJIEIYIOIUM 00Pa3oM.

Heo6xomumo pa3paboTaTh 3JIEKTPOHHYIO CHCTEMY YIpaBJICHHs 00pa30BaTelIbHBIM
MPOLIECCOM YHHBEPCUTETA, BKITIOUAIONIYIO:

— KJIacTep MEeTOIM4YecKnX MaTepuanos [MM]

[MM] :[TMi, GM,, AM,,VM,, QM,, PM,, DB|;
— crocoObl U ITapaMeTpbl B3aUMOISHCTBUS MOyJIeil BHYTpH cucTeMsl [V]
v1=[Es,. NS, S5
— Kkiacrep rpadudecknx nuuTepdeicos monp3osarenei []

1=[s,. 7, Al



u 06CCHC‘{I/IB3IOHIYIO MHUHHUMAaJIbHOE KOJIMYECTBO CBS3EH MCXAY MOAYJISIMU CHCTCMbL

N", B COOTBETCTBHM C MOJETSIMHU PErIaMeHTa POBEICHHS TUCTAHIMOHHBIX 3aHATHiI B
yHuBepcutere R

R: N OMME M N
B IIOCTAHOBKEC 3aaa4u HCIIOJIb30BaHbI cnez:yronme 0603Ha‘IeHI/I$I: TMI - BeKTOp,
OHpeZ[eJ'ISI}OHII/Iﬁ HMCHOIIUECS TEKCTOBBIC MCTOJUYCCKHUEC MaTepI/IaJ'IBI; GMI - BeKTOp,

OTIpe eI NMEIONHiica Tpadudeckuil MeToandecknit marepuan, AM; — BekTop,

OTIpe eSO UMEIOIIHecs 3ByKOBbIe MeToandeckue Marepuansi, VM; — BekTop, orm-

peIeNsIoNnIuii MEIOIIIecss METOANYECKHe MaTepualsl B Bugeodopmarax; QM; — Bek-
TOp, ONPEIEISIONINNA UMEIOIINHACS METOANYECKHI MaTepHall B BHE TECTOBBIX 3aaHUIL;
PM, — BexTop, onpenensromuil IMEIOIUNACS MEeTOJUIECKHIl MaTepHal B BUE IIPE3CH-

TaHHﬁ; DB — 0a3a JAaHHBIX MMCIOLIMXCS METOAUMYCCKHUX MaTCpHAJIOB; i — HOpr}IKOBBIﬁ

HOMEp METOJMYECKOro Marepuana B 6a3e JaHHBIX; E — BEKTOP UMEIOLIUXCS MOAYJIEH
B CHCTEME; ﬁ — BEKTOP HOBBIX MOZYJIEH CHCTEMBI, § — BEKTOP BO3MOJKHBIX CBS3EH
MoayJel; (| — MOPSIKOBBI HOMEpP MOMYIIS; SI_] — BEKTOp, ONPEACTSIONINA BH/IBI Tpa-
(uueckux nHTEpGERcoB MOAYIIEH IS CTYIEHTOB,; 'F] — BEKTOD, ONPEEIISIOIINNA BUIbI

rpaduyeckux nHTEphercoB Moxynel i mpenonasateneii; Al — BekTop, ompexe-

JSIOIUI BUIBI rpadMuecKuX HUHTEPErcOoB MOMYyNEeH JUIs aJMHHUCTPATOpa CUCTEMBI,
] — mopsAKOBBIiT HOMep Braa rpaduueckoro uurepdeiica aast MOIyIIs.

OTMEUeHO, 4TO TpH J00aBICHWH HOBBIX MOJYJIEH B CHCTEMY, B HEil MOSABATCS
HOBBIC BO3MOKHOCTH, HEOOXOAMMBIE ISl TOM WM MHOW H3ydaeMOH IHMCIMIUIMHEIL.
brnaromapsi MCTIONB30BaHMIO Takoro (YHKIMOHANA, YPOBEHb OOYYEHHOCTH CTYICHTOB
JOJDKEH BO3PACTH.

Kpurepuiit CmupHOBa MOANGHUIMPOBAH TaKUM 00pa3oM, YTO OH YYHUTHIBACT CIIOXK-
HOCTbh TE€CTOBBIX 33/IaHUMH, CTENEHb «IIPaBHJILHOCTH» M MOJHOTHI OTBETa CTyAeHTa. [lo-
JIy4EeHHBIH KPUTEPUIl 1OCTATOYHO TOYEH JUIS OTIPE/IEIeHUs] YPOBHS 00Y4E€HHOCTH B DJIEK-
TPOHHOH CHUCTEME YIpaBJIeHUs 00pa30BaTEeIbHBIM IIPOLIECCOM YHUBEPCUTETA.

Jlns pacuera ypoBHS 00y4EHHOCTH OJIHOTO CTYAEHTAa KPUTEPHI UMEET BU[

CO:Zn:ciZi;

i=1
2.6 =1
i=1

rae G — K03 (QUIHMEHT CIIOKHOCTH 3a/laHusl; Z; — MoKa3aTelb «IpPaBUIbHOCTHU» OTBETa
y4arnierocsi. J[Jiss TECTOB ¢ AMHCTBEHHBIM OTBETOM —Z = 1B Clly4ae MpaBUIILHOTO OTBETA,
Z = 0 B ciyyae HEMpaBWIBHOTO OTBeTa. [IJIsi TECTOB C MHOXECTBEHHBIMH OTBETAMHU
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Q — Qs

Z =———— , rue Q; — KOJIMYECTBO OTBETOB, BEIOPAHHBIX MPABWIBLHO B TAHHOM 33/IaHUH,

Q¢ — KOTMYECTBO OTBETOB, BHIOPAHHBIX HENPABUIBHO B JAaHHOM 3alaHuH, R — kommyect-
BO IPABUJIbHBIX OTBETOB B JAHHOM TECTOBOM 3a/laHUH; N — KOJIMYECTBO 33/1aHHI B TECTE.
CocraBneH KpUTepuil onpeaeneHus ypoBHsI 00y4eHHOCTH IOTOKa CTYACHTOB:

2.6=1
i=1

rae M— KOJMYECTBO CTYICHTOB B IIOTOKE.

OmpezeneHo, 4To €ClM B XOA€ TECTUPOBAHUS OIPENCIATh HE TOJIBKO IPABUIIb-
HOCTb BBITIOJIHEHNS TECTOBBIX 3a[JaHU#, HO M 3aTPAuyCHHOE BPEMs Ha HX OIMpECICHHE, TO
MOXXHO 0OJiee TOYHO ONpPEACIHTh YPOBEHb 00y4eHHOCTH cTyaeHTa. CTyIeHT, KOTOPBIH
ObIcTpee OTBETHT HA TOT WJIM MHOHM BOMpPOC, C OOJBIIEH J0Jel BEPOSTHOCTH CMOJKET
JydIlie MPUMEHUTH MOJYYCHHbIC 3HAHMS HA MPAKTHKE, a CIEIOBATEIbHO, MOXHO CUU-
TaTh, YTO YPOBEHb €r0 00YYEHHOCTH Oy/IET BHIIIE.

braromapsi BHEIPEHUIO CEPBUC-OPUSHTHPOBAHHOM apXUTEKTYPBI B CHCTEMY YITPaB-
JIeHHs1 00pa30BaTEIbHBIM IPOIIECCOM YHUBEPCHTETA, CTAI0 BO3MOYKHBIM HMIOPTHPOBATh
B CHCTEMY MOJYJb TECTUPOBAHHS, KOTOPBIA YYUTHIBACT BPEMs BBIMOJHEHHS 3aJaHHN
CTYIICHTaMH.

Kpurepwuii onpenesnesns ypoBHs 00y4CHHOCTH C YY€TOM BPEMCHH BBIIOJIHEHNMS 3a-
JIaHWsI OTHOTO CTYJICHTa UMEET BUJT

cot :Tznzﬁ,

i=1 N

rae t; — Bpemsi, 3aTpaueHHOE Ha BBHIMOJHEHHE TECTOBOTO 3aJaHusl CTYJCHTOM; N — KOJIU-
4YEeCTBO 3a/IaHKi B TecTe; T — olliee Bpemst TeCTUpoBanust; Zy, Zy, Zs, ..., Z, — IoKa3are-
JHM <IIPaBHJIBHOCTH» OTBeTa ydamierocs. Ero ompeneneHue aHaTOTHYHO OIPEACICHHIO
B MPEbIAYLICH MOJICITH.

Jl71st TOTOKA CTYIEHTOB KPUTEPUN IPUMET BUI

cor, =25
TIOTOKa m !
¢ M — KOJIUYECTBO CTYACHTOB, BbIIIOJIHABIIMX 3alaHHU.

ITomumo PacCMOTPEHHBIX KPUTCPHUCB AJId ONPECACIICHUS YPOBHS 06y‘{eHHOCTI/I CTy-
JACHTA, NPEIJIOKCHO TAKXKE UCCIIEN0BATh AOIIOJHUTEIIBHBIC METPHUKH, KOTOPBIC IIOMOTYT
ONpeACINTb BJIUSIHUEC BHCAPCHUSA CepBI/IC'OpHeHTHpoBaHHOﬁ APXUTCKTYPhI B CUCTEMY Ha
00pa3oBaTeNbHbIN POLECC YHUBEPCHTETA. TAKUMU METPUKAMH SABJISFOTCS:

* IIPOLCHT y4YalllUXCs, BOBPEMs CAABIIMX 5K3aMCHALIMOHHYIO CECCHIO,

®* IIPOLECHT CTYACHTOB, OTYUCIICHHBIX 32 HCYCIICBACMOCTb,

¢ KOJHUYCCTBO YCJIOBCKO-4acCoB, HeO6XOI[I/IMBIX I I[O6aBHeHI/I}I B CHUCTEMY TOTO
WJIM UTHOTO MOJIYJIS,



*  KOJIMYECTBO CTYJCHTOB, IOJIb3YIOLINXCSI CHCTEMON YIpaBiIeHHs 00pa3oBaTelb-
HBIM [IPOLIECCOM YHHBEPCHUTETA.

Tpetss riaaBa «Pa3paboTka M HCCIIENOBAaHUE CTPYKTYPbI CHCTEMbI YIPaBJICHHUS
o0pa3oBaTenbHBIM MPOLECCOM YHUBEpCHTETa Ha 0a3e CepBUC-OPUEHTHPOBAHHOW apXu-
TEKTYpBI» IOCBSILEHA HCCIEAOBAHUIO CTPYKTYPHBIX OCOOEHHOCTEll pa3padaTbiBaeMOi
CUCTEMBI U ee MoayJieil. BrlsiBieHbl OCHOBHbBIE MOAYJIH, HEOOXOAUMBIE ISl ()YHKIIMOHU-
POBaHHMS CUCTEMBI YIIPaBJIEHH 00pa30BaTENbHBIM IPOLECCOM:

*  MOJYJb PETHCTPALUMK U yY€eTa IpaB [10JIb30BaTeINeH;

*  MOIyJb cOOpa CTaTUCTHKH;

*  MOJYJIb, OTBETCTBEHHBIH 32 XpaHEHHE YUeOHBIX MaTepHaIoB, y4eOHUKOB, CTATeH,

*  MOJYJb TECTUPOBAHUS,

*  MOZYJb CO3AaHHS U PEIAKTUPOBAHMS YICOHBIX MAaTepPHAJIOB,;

* MOJyJib, OTBETCTBEHHBIH 3a MYJIbTUMEIUIHOE B3aMMOJEHCTBHE YdalluXcs
(hopy™Bl, 4aThl, BUICOUATHI, BUICOICKIMHU, JOCKH JJIsl PUCOBAHMUS U T.11.);

*  MOJIYJb PACIUCAHUS 3aHATHIH;

* MOXyJdb, OTBETCTBEHHBIH 3a CO3/aHHE PE3CPBHBIX KOMUH M BOCCTaHOBJIECHHE
CHCTEMBI B CITy4yae TIOJIOMKHY;

*  MOJYJb BbIBOJA OTYETOB.

[IpousBeneH aHanu3 Mozaesel CUCTEM yIpaBiieHHs 00pa30BaTeNbHBIM IIPOLIECCOM
YHUBEPCHUTETA, IIOCTPOCHHBIX Ha TPEXYPOBHEBOM apXWUTEKType MNPHUIOKEHHH U Ha
CEpBUC-OPUEHTUPOBAHHOM apXUTEKTYpeE.

[Ipu pa3paboTke CHCTEMBI, TIOCTPOCHHOH Ha TPEXYPOBHEBOW apXUTEKTYpe, MOAECIb
CHCTEMBI yIIpaBJIeHUs! 00pa30BaTEIbHBIM IPOLIECCOM MOXHO IIPEICTaBUTh B BUIE rpada,
B KOTOPOM KaKJasi U3 BEPIIMH UMEET CBA3b ¢ 1000l npyroii BepmuHoii. Torna komuue-
CTBO CBSI3€H MEXIy MOAYSIMU CUCTEMBI ONIPEIEISIOTCS 10 cleayromei popmye:

r=3 (i),
i=1

rae ' — KOJMYECTBO CBA3CH MEKILy MOLYISIMH; N — KOJIMYECTBO MOAYJICH B CHCTEME.

Ipu UCIONIB30BaHUU CEPBUC-OPUCHTUPOBAHHOM apXUTEeKTypsI (puc. 1), kommuect-
BO CBsi3eil Oy/ieT paBHO KOJIMUYeCTBY MojyJiei B cucreme (I = h).

CpaBHHUBasI HCCIIEAOBAHHBIE MOJIEIH, MOKHO CAENIaTh BBIBOA, YTO KOJINYECTBO CBS3EH
B IIPUJIOKEHUH, TTOCTPOSHHOM Ha CEpPBUC-OPHEHTUPOBAHHOM apXHUTEKType, OyaeT Bcerna
MEHbLIE NPU KOJIMYECTBE MOojyJiel, 6osiee nByX. CrenoBaTenbHO, A OONBIIMX CHCTEM
yIIpaBJIeHUs. 00pa30BaTEIbHBIM IPOLIECCOM YHUBEPCHTETA, B KOTOPBIX KOJMIECTBO MOIY-
nei Gosnee JBYX, CEpBHC-OPUEHTHPOBAHHAS apXUTEKTypa YMEHbBILIAET KOJIMYECTBO CBs3el
MeXay MoayasiMu. TakuM oOpa3oM, IpUMEHEHNE CepBUC-OPHEHTUPOBAHHON apXUTEKTYPHI
MO3BOJISIET YMEHBIIHUTH CIOKHOCTh CHCTEMBI, a 3TO 3HAYUT, YTO Ha OOCTy)XKHBaHUE U
MOJIEPHU3ALIMIO CUCTEMBI OyZIeT TpeOOBAThCs MEHbIIIE PECYPCOB.

UccnenoBansl OCHOBHBIE MpaBa JOCTYNa IOJb30BaTeNeil Kk cucteme. B cucteme
ynpasieHust 00pa3oBaTeIbHbIM MPOLIECCOM YHHBEPCHTETA, IIOCTPOSHHOM Ha 0ase cep-
BUC-OpPUEHTUPOBAHHOM apXUTEKTYpHI, IpaBa MOJb30BaTeNe NPUMEHSIOTCS HE KO BCeil
CHCTEME, a K K&KJOMY MOAYIIO B OTAEIBHOCTH. Eciu pu TpexypoBHEBOH apXUTEKType
MIPUJIOKEHUI NOJIb30BaTeIb UMEET OJIMHAKOBBIE IIPaBa BO BCEX KOMIIOHEHTaX, TO B KOH-
HEMINN CePBUC-OPUEHTUPOBAHHOW apXUTEKTYPHI, MOJIB30BaTEeb MOXKET MMETh pPa3HbIe
IpaBa AOCTyNa B Pa3sHBIX MOAYJIAX. IIpH 3TOM I KaXKAOTO MOAYJSI MOXET CyLIECTBO-
BaTh pa3HOE KOJMYECTBO TUIIOB IpaB JIOCTYIIA.
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MHTepdeiic nonb3osaTena

Jorvka npunoxeHma

Moacucrema ynpasaeHWsa cepsucamm

| I I I 1
moAyib MOJYAb MoAYNb MOoaynb MOy b
aBTOpM3aLIMK rpaduyecKux TecTos pesepBHOro BUAeo-4aTa XPaHEHWA AaHHbIX

KOMUPOBaHWA
moaynb
moaynb
.D.y“ yara
OHNAWH -
NeHUMIA
N [ N ]

Puc. 1. CTpykTypHasi cxemMa CHCTeMbl YIPaBJeHHs1 00pa30BaTe/IbHBIM NPOLECCOM
YHHBEPCUTETA, IOCTPOCHHOIi Ha 6a3e cepBHC-OPHEHTHPOBAHHOI APXUTEKTYPbI

B nanHoit pabore, ¢ 11enbi0 00JIee YETKOro pa3rpaHUyueHUs TpaB MpernojaBaTesiei,
CTYICHTOB U aIMHHHCTPATOPOB, PEIICHO CYMTATh, YTO Yy MOJB30BATENS MOXET OBITh
TOJIBKO TPH THIA MPAB JAOCTYyNA: «YUCHHUK», <Y UUTENb» U «AJIMUHUACTPATOP CUCTEMBD.

Paccmotpena cTpyKTypa MOynel 171 KaKA0TO M3 MPUBEICHHBIX THIIOB IPaB AOCTYIIA.

Pa3paboTaHa u mcclieIoBaHa CTPYKTypa MOAYJICH CHCTEMBI, IIOCTPOCHHOMN Ha 0ase
CEepPBHC-OPUEHTHPOBAHHON apXUTEKTyphl. OIpeneneHo, YTo B CUCTEME MOTYT OBITh HC-
MIOJIE30BaHBI J[BA THIIA MOJYJIEH:

*  MOAyJH, paspabaTeiBaeMble HEOCPEACTBEHHO VISl JAaHHOH CUCTEMBI;

*  MOJIYJIH, BKIIOYAIOIIHE HE3aBUCUMBIC TPHIIOKCHHUSI.

B mepBom ciyuae (puc. 2), MOAyJdb COCTOMT M3 IIOJCHUCTEMbI CTaHIAPTHU3ALMU
oobekToB SOAP, nnTep(eiica B3aMMOACHCTBUS C BHEIIHEH CPEINOM, JIOTUKH MOJIYJIst
Y BHYTpEHHE# 0a3bl JaHHbIX.

nogcucrema ynpasseHUA cepBucamu

T [
| L

cUCTeMa CTaHAapTU3auun obvektos SOAP

T |

uHTepdelic
B3aMMOAENCTBUA C
BHELHeW cpefoi

BHYTpeHHAn basa
OaHHbIX

Norvka moayna

Puc. 2. CTpyKTypHas cxeMa MOIYJIsi, pa3padoTAHHOr0 CENUAILHO IS AAHHOW CHCTEMBI
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Jloruka monynst mpezacraBisgeT co0oil COOCTBEHHO caMO NPUIIOKEHHE, KOTOpOoe
BBINOJIHACT T€ Wi HHble (QyHKuMu. OHa B3aMMOJEHCTBYET C CUCTEMOW YIpaBJICHUS
00pa3oBaTeIbHBIM IPOLECCOM YHHUBEPCHUTETA IOCPENCTBOM HMHTepdeiica B3aumoneict-
Busl ¢ BHemHed cpenoil. Takoit untepdeiic HeoOXoquM AN CTaHIapTH3aLMU OOMEHA
JaHHBIMH MEXIy BceMH Moxyismu. OH mpeacTaBisieT co0oi mporpammy, KoTopast Ho-
JydaeT Kakue-JIM00 JaHHbBIe OT JOTHUKH MOy, MpeodpasyeT ux B GopMaT, MPUHATHIH B
JTAHHOM cHcTeMe, U NepeiaeT Ha CIIEAYIOIUI YPOBEHb.

Cucrema cranaaptuzanun o0vekToB SOAP mpencrapnsier co0Ool mporpammy,
MPUHUMAIOLIYI0 HECTPYKTYpHpOBaHHbIE [aHHble OT uHTepdelica B3auMOJCHCTBUS
C BHEIIHEH cpeJoi M Mepelarollylo UX B MOJCUCTEMY YIpaBJIeHUs cepBucamMu. BHyTpu
MOZYNSl TPOUCXOAHUT CTPYKTYPHUPOBAaHHME IIOJNYYEHHBIX HAHHBIX B BHUIE, NPHUHITOM
B SOAP nanHbIX. B naHHO# paboTe TakuM sS36IKOM pa3MmeTk siBisercss XML, Tak kak oH
IINPOKO PacIpOCTPaHEH U BHINOJIHSAET Bce HEOOXOMUMBIE B JAHHOH cucTeMe (yHKIUH.

Kaxzp1ii Moty b MOXKET XpaHUTh KaKue-I1M00 BHYTPEHHHUE JTaHHbIE, HE00XO0IUMbIe
Ul TIPaBUIbLHOTO (pyHKIMOHMpOBaHMsA. Takue JaHHBIE XpaHATCS BO BHYTpeHHeW Oaze
JaHHBIX, KOTOpas CBSI3aHA HENOCPEICTBEHHO C JIOTHKOW MOXYJS M HEe HYXIAeTcs B Ka-
KHUX-TT00 JONOJIHUTENBHBIX IpeoOpa3oBanusix Gopmara.

B cnydae, ecnmn MOIymb CONEPKHUT HPUIOKEHHE, KOTOPOE HE PACCUMTAHO IS
paboThl B maHHOI cucteme (puc. 3), CTPYKTYpa MOZYJSI COACPXKUT: MOACHCTEMY CTaH-
naptusaiuu o0bektoB SOAP, unTepdeiic B3anMoaeiicTBIS ¢ BHEIIHEH cpeoil, HHTep-
(eiic «BUpTyanbHas MallMHA—BHEIIHSS Cpela», BUPTYaIbHYIO MAIIMHY U COOCTBEHHO
HE3aBUCHMOE NPUIIOKEHHE.

OCHOBHOE HE3aBHUCHMOE NPHJIOKEHUE BBINIOJHSAETCS Ha CepBepe B BUPTYAIbHOM
MalmHe. B 3aBucHMocTH OT THIIA PWIIOKEHNS, BUPTYaJbHasl MalliHa MOXKET COAEPKaTh
pa3Hble KOMIIOHEHTHI M Ha HEll MOryT ()YHKIIMOHUPOBATh pPa3HbIE ONEPALMOHHBIE CHCTE-
Mbl, Takre kak Windows, Linuxumn MacOS.O6mieHue mpuioKeHns ¢ BHEITHEH cpezoi
IPOUCXOINUT IOCPEACTBOM HHTepdelica «BUpTyalbHas MAaIlMHA—BHEIIHAS cpena»,

I noacucTema ynpasaeHuUA cepBrucamm

sl

cucTema cTaHAapTU3aLMK
obbektos SOAP

T N\

MHTepdenc B3aMMogencTBUA C
BHeLlHel cpeaoi

T L

nHTepdeic «BUpTyanbHas MalmnHa-
BHELIHAA cpefa»

T -+

BUPTyaabHaA MallWHa

He3aBMCHUMOe NpUunoxeHue

Puc. 3. CTpykTypa MoayJisi, BKIIOYAIOIEro B cedsi He3aBHCHMOe NPHJIOKEeHHe
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KOTOpasi MPEJCTaBIsieT COO0 WHCTPYMEHT, CYMTBHIBAIONIMN U 3alMCHIBAIOLINI ompesie-
JICHHBIE ITapaMeTPhl U3 BUPTYaIbHOM MamMHEL. Takue mapaMeTpbl MOTYT OBITh CHMTAHBI
U3 peecTpa ornepalroHHoi cuctemsl, daio Hactpoek, 13 COOKIESH ceccuit Opayse-
POB, 13 0a3 JaHHBIX U (alIOB BUPTYAIbHON ONEPAI[IOHHON CHCTEMBI.

Wnrepdeiic «BupTyanbHasi MallMHa—BHEIIHSS Cpelia» MPEeAOCTABIET JaHHBIE IS
nHTepdeiica B3aUMOISCTBYS ¢ BHELIHEH Cpeiol aHAIOTMYHO TOMY, KaK 3TO MPOUCXO-
JIAT B CIy4ae, KOT/Ia MOyJIb HAMCAH HEMOCPEICTBEHHO ISl IAHHOW CHCTEMBI yIpaBlie-
HUsI 00pa30BaTEIbHBIM MPOLIECCOM YHHUBEPCHUTETA.

Pa3paboTraHbl U HcCIe0BaHbl aITOPUTMBI B3aUMOJICHCTBUS MOJTyJIeH BHYTPHU CHUC-
TEMbl yHpaBieHUs] 00pa3oBaTeNbHBIM IPOLECCOM yHUBEpPCHTETa. B3ammoneiicTue oT-
JETBHBIX MOIYJIeH MeXay co00H MPOMCXOANT aHAJOTUYHO TOMY, KaK B3aUMOJIEHCTBYIOT
MPOLIECCHl B ONepanroHHoN cucteme. Kakaplit MOIynb CHCTEMBI MOXKET 3alpOCHTh Ka-
KOM-TMOO pecypc CUCTEMBI WIIH IPYroro MOAYJSI K MOXKET 4epe3 KaKoH-IM00 MpoMexy-
TOK BPEMEHH OCBOOOIMTH NAHHBIN pecypc. B pesynprare B3aMMOICHCTBUS MOAYJCH B
CHCTEME MOTYT BO3HHKATbh MYnuKosvle cumyayuu. BO3HUKHOBEHUE TYIHKOBOI CHTYya-
LUK 03HAYaeT, YTO J[Ba WK Oojee MOAYJeH 0XKUAAIOT PECypChl, KOTOPbIC B TAaHHOW CH-
Tyaluy HUKOTZIa He OYAyT HOCTYIHEI.

JI11 BOBHUKHOBEHUSI TYNUKOBOM CHUTYyallM HEOOXOANMMO BBINOJHEHHE OIHOBpPE-
MEHHO BCeX CIEIYIOINX YCIOBHUH.

VYcaoBue B3anMHOro uckKiI0ueHust. Kaxaplid pecypc B TeKyIIUil MOMEHT WX 3a-
HAT POBHO OJIHUM MOJYJEM HJIH CBOOOIEH, T.€. PECYPChl HAXOSTCS B PEIKUME MOIB30-
BaHUS OJTHUM MOJIYJIEM.

YcaoBue yaep:kaHusi M oxkuganusi. MoIysd, KOTOPbIC B TEKYIIHIl MOMEHT yJep-
JKMBAIOT TOJyYEHHBIE paHee PeCypChl, MOTYT JAeNaTh 3alpOChl Ha IMOJIYYEHHE HOBBIX
pecypcos.

YcioBue 0TCYTCTBUSI NPUHYANTEILHOTO 0CBOOOKIEHUS pecypcoB. HeBo3moxk-
HO 3aCTaBUTH NPOILECC OCBOOOANTH paHee MOIydeHHBIE pecypchl. [Ipomece, obGnanaro-
LA pecypcamH, TOJDKEH CaM X OCBOOOINTD.

YcnoBue HUKINYECKOT0 O:KUAaHusA. JI0DKHA CYIIECTBOBATh KOJBLEBAs MOCIIE-
JIOBATENbHOCTh M3 JBYX WM OOjiee MOIYJEH, KaXKAbI U3 KOTOPBIX 0XKHIAET OCBOOOXK-
JCHUE pecypca, YIep)KUBAEMOIO CIIEAYIOIIMM YICHOM IOCIENOBATENBLHOCTH. MHBIMH
CJIOBaMH, JIOJDKHO CYIIECTBOBATH MHOXeECTBO Moxyieit {My, My, ..., M}, Tak, uto mo-
nyib Mg oxxuzaer ocBoboxaeHUs pecypca moayis My, My oxxunaer My, ..., M, _ 1 oxu-
nmaet My, a M, oxxuaeT ocBOOOXKIeHUS pecypcoB MoayiieM M.

3ajaueii OICUCTEMBI YIPABICHHS CEPBUCAMHU SIBISIETCS OOpbOa C MOSBICHHEM TY-
MTHUKOBBIX CUTYAIUi, a B CIy4ae MOSBIICHHS TAKOBBIX — BBIIBIICHUE HX M MPEIOTBPAICHHE.

YroObl mpenynpeanTh TYMHUKOBYIO CHTYAIHIO, HEOOXOIUMO HE JOMyCKaTh OIHO-
BPEMEHHOTO MOSBICHHS BCEX BBIIETIEPEUNCICHHBIX ITYHKTOB. J{JI1 3TOr0 MOKHO!

* 1aBaTh BO3MOXKHOCTb HECKOJBKHM MOJIYJSIM IIOJB30BATHCS OJHUM H TEM XKe
pecypcom;

* HE /aBaTh BO3MOXXHOCTb MOIYJISIM TpeOOBaTh HOBBIE PECYPCHI, TIOKa HE OCBO-
00’KIEHBI MPEAbITYIINE;

* 1aBaTh BO3MOXXHOCTb OJHHM MOAYJSIM 3a0HpaTh PeCypchl y IPYTUX, HE JOXK-
JIABLIKCh, TIOKA MOJYJIb, 3aHSBILIHHA pecypc, OCBOOOAUT €ro J0OpPOBONIBHO;

* CIEIWTH 32 BBIIAUYCH PECYpCOB M HE JOMYCKATh MOSBICHUS IIENOYEK MOIYJICH,
OXKHIAIOUINX OCBOOOXKICHHS PECYPCOB.
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B HEKOTOpBIX CilydasiX TYNUKOBYIO CUTYAlMIO IPEJOTBPATUTH HEBO3MOXHO, B
9TOM Cllyyae MOJCHCTEMA YHPABICHUS MOIYJISIMU MOXET MPUOCTAHOBUTH OJHMH U3 MO-
Iyjiel, 0ocBOOOIUTH Pecypchl M 3alyCTHTh €ro CHOBA, KOrja HEoOXOIUMbBIE PecypChl
OyIyT NCTONB30BAHbI APYTUMH MOAYyIsIMHU. IIpu 3ToM Ha MHTEepdelice MoIB30BaTENS HE
BO3HHKHET HUKAKHX 33JIePIKEK.

[Toncucrema JNOTMKK NPHIJIOKEHUS O0ECHEUYMBAET B3aUMOJEHUCTBHE IOACHCTEMBI
yIIpaBJIeHUs MOAYISIMU M TIOACUCTEMBI HHTepdelica IoIb30BaTeNs.

B uyerBeproii riaBe «Peanuzanus cuctembl yrpasieHUs 00pa3oBaTeIbHBIM IPO-
LIECCOM YHHMBEPCUTETa Ha OCHOBE CEPBHUC-OPUEHTHPOBAHHON apXUTEKTYpPhI» IPOBEICHO
MPaKTUYeCKOe OOOCHOBaHHME IPUMEHEHHUS! CEPBUC-OPUEHTHPOBAHHOM apXUTEKTYphl B
CHCTEME YIPaBJIeHHs 00pa30BaTeNbHBIM IPOLECCOM YHHBEPCHUTETA.

OnucaHbl CTPYKTYpHBIE CXeMbI HHTep(]EeiicOB BBIIENCHHBIX MOJCHCTEM M KOH(U-
Typaluy TEXHUYECKUX M NMPOrPaMMHBIX CPEJICTB, MCIOJIb3yEMBIX IPH anpodalnuy npo-
TPaMMHOT'0 KOMILIEKCa.

Omnucana cTpyKTypa 0a3bl JaHHBIX pa3pabOTaHHOI CHUCTEMBI yrpaBlieHHs 00pa3o-
BaTEJIbHBIM IIPOLIECCOM YHUBEPCUTETA.

DKCIIEpUMEHTHI 110 MPUMEHEHUIO CHUCTEMBbl YIpaBIIEHHS 00pa30BaTENIbHBIM IPO-
1IECCOM YHHBEPCHUTETa, MOCTPOCHHOW Ha 0a3e CepBUC-OPUEHTUPOBAHHOW apXUTEKTYpHI,
npoBouirck B ®T'BOY BIIO «TT'TY». Bbeuta nopaboTana CyliecTBYIOIIAs B YHUBEPCH-
tere cucrema VitaLMS. B kauectBe 6a3bl sl SKCIIEPHUMEHTa UCIIOJB30BAIKMCH JUCIIHII-
el «OnepanyoHHble CUCTEMbI» U «MynbTUMeINa-TEXHOIOT UK, U3y4YaeMble CTYICH-
TaMH Ha Kadenpe CHCTEeM aBTOMATU3UPOBAHHOW MOANEPKKH HPUHATHS pEIICHHH,
a TaKkKe JUCHMIUIMHBI «MYyJbTUMEINA-TEXHOJIOTUN U Ju3aiiH uHTepdeiicoB», «Baene-
HHE B TOProBIIO akiusMu» u «Beenenne B LAMP-TexHonorum», u3y4aeMoie CTyIeHTa-
MU B IIEHTpE HOATrOTOBKM MexayHapoanslx crenuamiuctos ®I'BOY BIIO «TTTY».
TTapasnesnsHO MPOBOIUIICS DKCIEPUMEHT B oTAene MynbTuMenua-TexHonoruii Tam6oB
IOHUT TI'TY, B KOTOPOM BBIACHANOCH, MOBJIMSIO JHM TNPUMEHEHHE CEPBHC-
OPHEHTHPOBAHHOM apXUTEKTYpbl Ha BpeMs, HeoOXomuMoe aiIs AO00aBICHHS HOBBIX
MOJyJIel B CHCTEMY.

DkcrnepuMeHT ObuT HayaT oceHbto 2010T. M ¢ MOMEHTa ero Hayaja B Ipolecce
00y4eHus ObLIO 331CHCTBOBAHO CBBIIIE TPEXCOT YEIOBEK.

Jng nomydeHus: HEOOXOIMMBIX METPHK, OTOOpaKAIOIIMX PE3yNIbTaT BHEIPEHUS
CHCTEMBI, OBUIO POBEAEHO HECKOIBKO BUIOB YKCIICPUMEHTOB.

B nepBoM 3KkcriepuMeHTe ONpeesnsuioch KOJINYECTBO YeJI0BEKO-4acoB, HE00X0u-
MBIX Uil 100aBJIEHHsI OJTHOIO MOXYJISl B CHCTEMY JO IOCTpOEHHs ee Ha 0asze cepBHC-
OPHCHTHPOBAHHOMN apXUTEKTYPHI U [OCIE MIEPECTPOCHMUSI CHCTEMBI (Tabu. 1).

Kak BunHO, Bpems Ha co3naHue U J00aBIICHHE HOBBIX MOAYJEH B CHCTEMY DPE3KO
COKpaTHiIoCh. Ecnu 10 BHEIpeHHs CepBUC-OpPUEHTHPOBAHHOM apXUTEKTYpbl MOIYNb B
cpenHeM paspabatbiBasics M BHeApsuica 15,7 nueit, To nocne MoaepHu3auuu takas padbora
3aHUMaJIa TOJbKO 5,8 THEl, T.e. BpeMs BHEJAPEHHUS HOBBIX MOJYJIei cCHU3MIIOCH Ha 63%.

Bo BTOpOM 3KCIIEpUMEHTE MPOU3BOANINCH U3MEPEHUsI YPOBHS 00y4EeHHOCTH CTY-
JICHTOB JI0 BHEIPEHUS CEPBHUC-OPUEHTHPOBAHHON apXHUTEKTYpPHI U IOCIE IEePEeCTPOCHHUS
CHCTEMBI yIpaBlIeHNs 00pa30BaTEIbHBIM IIPOLIECCOM YHUBEPCUTETA.

Pe3ynbTUpyIOIUe JaHHBIE TI0 BTOPOMY IKCIIEPUMEHTY MPHUBEACHBI B Ta0I. 2.
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1. Bpemsi 100aBJieHUsI MOIYJIel B CHCTEMY YIIpaBJIeHUs
o0pa3oBaTeJbHBIM NIPOLIECCOM YHHBEPCHTETA

1 cemectp, 2010r. 2 cemectp, 2011r. 1 cemectp, 2011r. 2 cemectp, 2012r.
(mo BHEmpEHHS (mo BHEmpEHHS (mocte BHEApEHUS (mocte BHEApEHUSE
CHCTEMBI) CHCTEMBI) CHCTEMBI) CHCTEMBI)
1 15,1 16,3 6,7 4,9
2 6 4 10 14
IIpumeuanus:
1" — cpexHee BpeMs Ha [OGABICHHE OJHOTO MOIYIIS B CHCTEMY (ITHEH);
2 — KOIHYECTBO JOGABICHHBIX MOJIyIIEHi.
2. ﬂﬂHaMl/lKa YpoBHs 06y‘leHHOCTl/I CTYACHTOB
1 cemectp, 2010r. | 2 cemectp, 2011r. | 1 cemectp, 2011r. | 2 cemectp, 2012r.
(mo BHEmpEHHS (mo BHenpenus | (mocne BHenpewus | (mocne BHempenus | JuHamuka
CHCTEMBI) CHCTEMBI) CHCTEMBI) CHCTEMBI)
1 73,24 75,32 77,46 78,41 +5,17
2 19,1 19,42 19,8 20,02 +0,92
3 91,6 90,04 92,08 93,13 +2,94
4 81,06 82,14 86,92 89,32 +8,26
IIpumeuanus:

.
1 — ypoBeHb 00Y4EHHOCTH 10 MOAU(PUIIPOBAHHON MaTeMaTHYecKoi Mozenu CMUPHOBA;
2 —ypoBeHb 00YYEHHOCTH C y4€TOM BPEMEHH BBIMOJHECHHS 3aJaHHU;

3 —KOJIMYECTBO CTY/ICHTOB, BOBPEMs CIABLINX K3aMeH, %0;

.
4 —KOJIMYECTBO CTYJCHTOB, MOJIL3YIOIINXCS CUCTEMOH, %0.

Jlns onpenienieHns BIMSHUS BHEAPCHUSI CEPBUC-OPUEHTHPOBAHHON apXUTEKTYpHI B
CHUCTEMY yIpaBJieHHs: 00pa30BaTeIbHBIM IIPOLIECCOM YHUBEPCUTETA HAa YPOBEHb O0Y4EeH-
HOCTH CTY/ICHTOB ObUIM BBIIIBUHYTHI CJICIYIOIIME HYJIEBBIC THIIOTE3bl O HAJTMYUU JIMHCH-
HBIX 3aBUCHMOCTEH:

1) MeXIy KOJMYeCTBOM MOJAYJEH B CHCTEME YIPaBJIeHHs 00Pa30BaTEIBHBIM IIPO-
[IECCOM YHHUBEPCUTETA 1 YPOBHEM 00Y4YECHHOCTH;

2) MexIy KOJMYECTBOM MOAYJIEH B CHCTEME YIpaBieHHsS OOpa30BaTEIbHBIM
MPOLIECCOM YHHMBEPCUTETa U YPOBHEM OOYYEHHOCTH C Y4YETOM BPEMEHHU BBINTOJHEHUS
3aIaHnM,

3) MexIy KOJMYeCTBOM MOMYyJIEH B CHCTEME YIpaBieHHs OOpa30BaTebHBIM
MPOIIECCOM YHUBEPCHUTETA W KOJHYECTBOM CTYJCHTOB, BOBPEMsI CAABLIMX SK3aMEH IO
UCCIIelyeMOMY MPEIMETY;
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4) MeXIy KOJMYECTBOM MOJYJEH B CHUCTEME YIPaBIEHHS 0Opa3oBaTEIbHBIM IIPO-
LIECCOM YHHUBEPCHUTETA U KOJIMYECTBOM CTYJEHTOB, HCMOJIb3YIOIINX IaHHYIO CUCTEMY.

Jln1s mpoBepKy THIOTE3 BBIOEPEM CIydaiiHyI0 BEIMYHMHY, KOTOPas IIPU CIIPaBemIH-
BOCTH HYyJICBOW T'MIIOTE3bI MMeeT pacnpesencaue t-kpurepus Creromenta ¢ K = n — 2

CTEIEHSIMH CBOOOIBI:
_r(X,Y)Wn-2

t )
(X, Y)?

rae (X, Y) —koaddunument koppessiiuu [TupcoHa; N — KOIMYECTBO CTEMEHEH CBOOOIBI.
Pe3ynbpTaThl CTATUCTUYECKOM MPOBEPKHU BBIABUHYTHIX THIIOTE3 MPHUBEICHBI B TA0MI. 3.

3. Pe3yIbTaThl NPOBEPKH BBIIBHHYTHIX THIIOTE3

Hynesas Koaddpunuent - £4(0,1,2)
CUIIOTE3a koppesiu [Tupcona

Ne 1l 0,88 5,39 6,96 IIpunumaercs
Ne 2 0,86 4,65 6,96 IIpunumaercs
Ne 3 0,75 1,59 6,96 IIpunumaercs
Ne 4 0,45 0,71 6,96 IIpunumaercs

B pe3ynbTare AUCCEPTAIMOHHOTO HCCIeA0BaHus Oblia MOAU(UIIMPOBaHA CHCTEMA
yIpaBieHus 00pa3oBaTeIbHBIM TporieccoM yHuBepeurera VitaLMS. Ha pucynkax 4 u 5
H300paKeHBbI CHUIMKH 3KpaHa MOIH(DHUIUPOBAHHON CHCTEMBI.

B 3aKJ/I104eHNH IPUBEACHBI OCHOBHBIC PE3yJIbTAThI HAYYHOT'O HCCIICIOBAHMS.

O Vital MS : Moayn x (=l %]
€ - € [ D) vitahosttambov.ru/vitalms3/admin/modules/indexphp Ly O =
9 nowawnss | Moaynu L] 3anpoc pocryna | [ 1 || kypow || | [ Buneouar | | | [ Bupry it knac | | | [ cucremnwie wactponl 2l

WMoayn | YcTanosnte woaym Monagensrnk Cauratpa 16, 2013 - 14:08

Mogaynu &9 Modynu
Haitgeno: 32
Tun
[CIcuerema @ Craupapr [ fLononuurenuio
Crarye
[@IPaspewero [@He paspeweno & Mponyuseno |
Hazeanwe uopyns Tun Cratye Cron W katanora
Aunoruposatue Aononkurensho Paspeweno 36mas.  annotates
Bugeopegarrop Jononturensho Paspeweno 6w, mmasher/
RSS-nanHbe Cranaapr Paspeweno - _standara/ras_teeds/
VitaCollab Hononurensho He paspewiero - acollab/
Agarapu Cranaapr Paspeweno - _standard/profile pictures/ Wl
Bnoru Crangapr Paspeweno - _standard/blogs/
Bugeosanics Rononwrensho Paspeweno - videorecord/
BugeonpeaenraL Rononkrensho Paspeweno - video_presentation/
Bugeouar Hononurensho Paspeweno - ~videochat/
Bpryansbii knace Rononwwrensho Paspeweno - virtual_classroom/
[uHanka copepKaHiz Cramaapr Paspeweno - _standara/tracker/
JlononHuTenLHLe MaTepuantI Crangapr Paspeweno _standara/reading_list/
Japanua Crangapr Paspeweno - _standard/assignments/
VIHGTpyMeHTS! CrydenTa Cranaapr Paspeweno _standara/student_toola/
Kapra caiira Cranaapr Paspeweno _standara/sitenap/
Karanor Craunapr Paspeweno _standara/airectory/ 3

« - i ]

Puc. 4. CHHMOK 3KpaHa NaHeJ U yipaBJieHus: MoayJasimu cucrembl VitaLM S
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Puc. 5. CHHMOK 3KpaHa MOAY.JIs «BHIeOpeaaKkTop» cucrembl VitaLM S

OCHOBHBIE PE3YJIBTATBI U BBIBO/IbI

1. Ha ocHOBe METOZOB CHCTEMHOTO aHajH3a chopMyIHUpOBaHA U pelIeHa 3ajada
CTPYKTYPHO-IIAPaMETPUUECKOTO CHHTE3a CHCTEMBI YIIPABJICHHUsSI 00pa30BaTEIbHBIM IIPO-
LIECCOM YHHBEPCHUTETA, TIOCTPOCHHOI Ha 0a3e CepBUC-OPHEHTUPOBAHHOW apXUTEKTYPHI,
HO3BOJISIFOLIAS MUHUMU3HPOBATH KOJIMYECTBO CBSI3CH MEKIY MOLYISIMH BHYTPH CHCTE-
MBI U CHU3HTH €€ CI0KHOCTb.

2. Pa3paboTaHbl mapaMeTphbl U METOIbI B3aUMOACHCTBHUSI KOMIIOHEHTOB M MOZYJICH
B CHCTEME YIpaBIICHHUsI 00pa30BaTeIbHBIM MPOIIECCOM YHHBEPCHUTETa, MOCTPOCHHON HA
0a3ze cepBUC-OPHEHTUPOBAHHON apXUTEKTYPhI, KOTOPBIC MO3BOJMIN CHUZUTH KOJIHYECT-
BO CBsI3¢i B CHCTEME M YMCHBIIUTH €€ CJIOKHOCTh. braromaps pa3paboTaHHBIM airo-
puTMaM, BpeMs pa3pabOTKd M BHEAPCHUSI HOBBIX MOIYJICH B CHCTEMY CHH3HIOCH B
cpenHeM Ha 63%.

3. PazpaboraH aJropuT™M MPOrHO3UPOBAHUS U 00X0JIa TYNUKOBBIX CUTYallUH MpH
B3aUMOJICHCTBIH MOJIyJICi BHYTPH CUCTEMBI YIIPABICHUsSI 00Pa30BaTEIbHBIM MIPOIIECCOM
YHUBEPCHTETA, MOCTPOCHHOW Ha 0a3e CepBHUC-OPUCHTHPOBAHHON apXUTEKTYPhI, KOTOPHIC
HO3BOJIMJIM MCKITFOYMTh BEPOSITHOCTh 3aBHCAHHS OJHOTO MIIM HECKOJIIBKHX MOIYJICH mpu
paboTe c cuCTEeMOH.

4. Ha oCHOBE KOHICILHH CEPBHC-OPHEHTHPOBAHHON apXUTEKTyphI pa3spaboTaHa
ANICKTPOHHAS CHCTEMa YIPaBICHUsT 00Pa30BaTEIbHBIM NPOLIECCOM YHHBEPCHTETA, KOTO-
past MO3BOJIICT UMIIOPTUPOBATH B Hee JHOO MOIYNU M3 HanOoJiee M3BECTHBIX CHCTEM
yrpasieHusi o0yueHHeM, JTM00 KpoccIUTaThOPMEHHOE MPUIIOKEHHE ISl HACTOJBHBIX
OTIEPAIMOHHBIX CUCTEM.

5. HccnenoBaHO H JIOKa3aHO BIMSIHAE CTPYKTYPbl pPa3pabOTaHHON CHCTEMBI
yIIpaBJICHHS 00pa30BaTEIBbHBIM MPOLECCOM YHHBEPCHUTETA, @ TAKKE KOIMIECTBA MOLIY-
Jiell B Hell Ha TOBBIILICHHE Ka4eCTBa MMOJTOTOBKU CHECHUAIMCTOB MOCPEACTBOM yBEIIUUe-
HUsI ypOBHSI 00y4eHHOCTH Ha 3% M YBEIMYCHHUS MPOIICHTA CTYACHTOB, BOBPEMs ClIaB-
HIMX 9K3aMeH 0 u3yyaeMomy mpeamety Ha 2,9%.
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