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NMPOrPAMMHAA PEAAU3ALUUA MUTPALUU KOHTEHTA
Mo CTAHAAPTY SCORM B CUCTEME YNPABNAEHUA
OBYYEHUEM

benopycckuti nayuonanohviti mexuuueckuti yHugepcumem

Tpumenenue asmomamu3upoBaHHLIX CUCMeEM YRPAGIeHUS 00YUeHUeM YBeIUdUugaen 803MOAICHOCIU NPenooasa-
menst u 00yuaemoeo 6 OOCMUdICeHUU C8OUX yenell 6 obpazogamenvHom npoyecce. Takue cucmemvl npedoCmasisaom
VUeOHbI KOHMEHNM, NOMO2AION OP2AHU308ANb U KOHMPOIUPOSAMb 00yUeHue, coOuparom Cmamucmuky npozpeccd.
Oonako npu nepexode om 00HOU cucmemvl 00yueHuss K Opy2oll 803HUKaem npooiema Muepayuu KOHmerHmad, 6e0b 6ce
yuebOHble Mamepuabl U mecmvl Q0ANCHbL ObIMb AUOO CO30AHBL 3AHOB0, TUOO KAKUM-MO 00PAZ0M NEPEHECEHbl 8 HOBYIO
cucmenmy. Ilepenoc KoHmeHma 6pYUHYIO AGIACMCI 8CoMA MPYOOEMKUM NPOYECCOM, NOIMOMY 8eOYUWUMU PA3PaAdOm-
yyuKamu cucmem o0yyeHus Obli nPedoN’CeH CMAaHOapm Ol OP2AHU3AYUU U XpaHeHus KoHmenma, Hazeanuvitl SCORM
(anen., Sharable Content Object Reference Model). Coz0annbviii no makomy cmanoapmy KOHMEHNM 00JHNCeH MUSPUPO-
6amy 6 cucmeMmvl YNpasieHus 00yueHuem npu ycaoguu e2o noodepacku smumu cucmemamu. Cmanoapm SCORM no-
360715 C030a6amy YUeOHbI KOHMEHN, He 3A6UCUMDBLIL OM CUCTEeMbl YIPASIeHUs 00YUeHUeM, HO CB0O0OHO 6CMpausa-
emblil 6 Hee. Taxoil nOOX00 NO360is€m NPEenoOA8AmMeniam papabamvléams YHUKAIbHbLE KYPCbl U 6bICIAGHAND UX
6 c60000HbLIL doCMyn 1ub0 Ha nPooaxcy ¢ cemu Mnmepuem 01 6cex 3auHmMepeco8aAHHbIX UY, d MAK’CE UCNOAb308AMb
VUeOHbIU KOHMEHN, CO30AHHBIL IYYUWUMU CREYUATUCIIAMU 6Ce20 MUpa 0 NPo6edeHus ceoux 3anamutl. Mcnoavsosa-
Hue konmenma no cmanoapmy SCORM naknaodvieaem onpedenenHvle mpeboanus Ha cucnmemvl 00YUeHUsl, NOCKOIbKY
OHU He QOJIJICHbL UCKANCAmMb YUeOHblll Mamepuan u npasuibHo 63aumooelicmeosams ¢ mecmamu. Llenvro 0annol pabo-
Mol AGNACMCSL NPOSPAMMHASA peanusayus muepayuu konmeuma no cmanoapmy SCORM u3 opyeux cucmem ynpasieHus
oOyuenuem ¢ cO6CMEEHHYI0 pa3pabomKy, UCNOIb3YeMYI0 Ha Kagedpe NpoepaMMHO20 00eCneyets: 6blYUCIUMenbHOU
MEXHUKU U A8MOMAMUUPOBAHHBLX CUCTEM (AKYIbmema UHGOPMAYUOHHbIX MeXHOI02Ull U pobomomexHuku benopyc-
CKO20 HAYUOHANBHO20 MEXHUYECKO20 YHUBEPCUMEMA.

Knroueswie cnosa: SCORM, asmomamusuposannvie cucmemvl ynpasienus ooyvenuem, muepayus konmenma, LMS, cu-
cmema ynpasnenus yueonvim npoyeccom, SCO-o6vexm, yueoHbill KOHmenm.

Beenenue TEHTA, YTBEPKJICHHBII IPU3HAHHBIM HHCTUTYTOM
CTaH/JAPTHU3AINN WIH TPUHATHIN TPEIIPUATUIMHI

otpaciu ae-dakro B kadecte oOpasia. [Ipu sTom

B Hacrosiiiee Bpemsi CyIlecTByeT MHOKECTBO

CHCTEM yrpaBlieHus: o0yueHneM (anri., Learning
Management System, LMS), koTopsie HCTIONB3Y-
IOTCSI B Pa3IM4HbIX cepax AesITeIbHOCTH YeJo-
Beka. [lompoOHoe ommcanue M Kinaccu(uKaLus
Takux cucteM npuseneHa B [1]. Caenyer orme-
TUTb, YTO OCHOBHOW MpOOJIEMOH HCIIOIB30BaHUS
cucreM OOy4eHHUs SBISIETCS CIOKHOCTh MHUIpa-
uH KoHTeHTa. CHcTeMbl pa3pa0doTaHbl Pa3HBIMH
MIPOM3BOIUTENSAMA C OTIMYAIOIIUMHCS TpeboBa-
HUSIMM K OpPraHM3alud ¥ XpaHEHHIO y4eOHO-Me-
TOAWYECKUX MaTepHajoB, TECTOB, OTYETOB U T.1I.
Hanpumep, coznanHbie B OJHOI CHCTEME TECTbI
BpsizL 11 3PPEKTUBHO MOTYT OBITH HCIONb30BAHBI
B JIpyTroii cucteme 0e3 IOMOIHUTENBHBIX TPY03a-
tpar. [loaToMy AJsl YHU(HUKALUK CO34aBaeMOro
KOHTEHTa HEOOXOJMM CTaH/IapT, T.c. popmar KoH-

OCHOBOHM Il B3aMMOJICHCTBHSI Pa3IMYHBIX Ya-
CTell cucteM OOydYeHMs JOJDKHBI CTaThb HE 4acT-
HBIC TEXHUYECKHE PELICHUs, ONpeeisieMble 10-
TOBOPEHHOCTSIMH MEXIYy MX Pa3pabOTUMKaMH, a
OTKPBITbIE WHTEPQEHChl, HE3aBUCUMBIE OT KOH-
KPETHBIX aNMapaTHO-MPOrPAMMHBIX CPEACTB H
TEXHOJOTUH, peraMeHTUpyeMble OOILIEeI0CTYII-
HBIMH HOPMAaTUBHO-TEXHWYECKUMH JIOKyMEHTa-
MHU. DTO, B CBOIO Ouepe/ib, JODKHO MPHBECTH K
CO3JIaHMI0 OJAarONPHUSTHBIX YCIOBHH IJIsi MHTeE-
rpad MEXaHW3MOB B3aUMOJACHCTBHUS MEXKAY
KOMITOHEHTAaMH 00yYalOIINX CUCTEM, TI0JIb30BaTe-
JSIMU Y BHEITHUMU CHCTEMaMH.

[TombITOK cO3MaHMs CTaHAAPTOB IS CUCTEM
o0ydeHust ObIJIO HE TaK YK U MHOTO. [lepBbIM mO-
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sieuiicst ctanaapt AICC (anmn., Airline Industry
CBT (Computer Based Training) Committee). On
OB TIOCTPOEH Ha OCHOBE OOMEHAa TEKCTOBBIX
(haliyioB U HE B MOJIHOM MEpe OTpaXkajl HOBBIC BO3-
MOXHOCTHU TexHonoru cetu Muarepuet. s co3-
JaHUs CIEAYIOIIEro cTaHaapTa ObUT OpraHu30BaH
KOHCOPIIMYM M3 BCEMHPHO M3BECTHBIX KOMITaHUH
takuX, kak Apple, IBM, Oracle, Sun Microsys-
tems, Microsoft u ap. PesynsraroMm ux paboThl
cran cranaapt IMS (anrn., Instructional Manage-
ment Systems), KOTOPbI OObEAWHMI JIOCTHKE-
HUS pa3paboTOK B TUCTAHIIMOHHOM OOpa30BaHUU
u cnenudunmposan ux B popmare XML. 3arem
Ha OCHOBe craHmapra IMS Obul pa3spaboran
SCORM (anmi., Sharable Content Object Refer-
ence Model) a5t 21€KTpOHHOTO OOy4YeHHUsI C UC-
IIOJIB30BAHUEM CETEBBIX TexHosioruil. HecMorps
Ha HaJIMYUe MOCIIeI0BATENs ATOTO CTaHAapTa MO
HaszpanueM Tin Can API, GonbimHCTBO yueOHOTO
KOHTEHTa yxke co3nano no moaenu SCORM, nos-
TOMY €ro NPUMEHEHHE B CHCTEMax YIpaBICHUSI
oOydeHHeM ocTaeTcs KpaliHe akTyaslbHbIM. Pea-
JM3alys MPOTPAaMMHOTO MOAYJISI, BXOJSIIIETO B CO-
cTaB pa3paboTranHol aBropamu LMS, amst murpa-
UM y4eOHOro KOHTEHTa M3 JPYTHX CHCTeM 00y-
YEeHUS SIBISICTCS LEIbI0 TaHHOTO UCCIIeIOBaHUS.

1. Onucanne crangapra SCORM

Pazpaborunkn SCORM chopmynuposanu He-
CKOJILKO TpeOOBaHUI KO BCEM CHCTEMaM, KOTOpPhIE
OyayT pa3pabaThiBaThCsi B COOTBETCTBUH C JaH-
HBIM CTaHIIAPTOM [2]:

— JOCTYIHOCTH — 3TO CIIOCOOHOCTH CHCTEMBI
OTIPE/ICNSITh MECTOHAXOXKJICHHE W TMOJyYaTh JIO-
CTYyII K y‘Ie6HI)IM KOMIIOHEHTaM M3 TOYKHU yAaJICH-
HOT'O I0CTyIla, a TAaKXKC IMOCTaBJIAATHL UX APYTUM
TOYKaM;

— QJIalITUPYEeMOCTh — 3TO CIIOCOOHOCTb aJiar-
TUPOBaTh y4eOHYIO TPOrpaMMy COIIACHO TIO-
TpeOHOCTSM OpraHU3alUN U HHIUBUIYYMOB;

— 3 (EeKTUBHOCTB — ATO CIIOCOOHOCTh yBEJIH-
YuBaTh MPOU3BOAUTEIIBHOCTD, COKpalas BpEM 1
3aTparhbl HA JOCTABKy UHCTPYKIIUU;

— JIOJITOBEYHOCTh — 3TO CIIOCOOHOCTH COOT-
BETCTBOBAThL HOBLIM TEXHOJIOTHSIM O€3 JOITOJITHU-
TENBHOM U JOPOTOCTOAIIEeH JOpabOTKH;

— HHTeponepabeIbHOCTh — 3TO CIIOCOOHOCTh
HCITIOJIB30BAaTh y‘-Ie6HI)Ie MaTrepurajibl BHC 3aBUCH-
MOCTH OT IUTaT()OPMBI, Ha KOTOPOH OHU CO3/IaHBI;

— MHOTOKPaTHOCTB HCTIONIb30BaHUS — 3TO CIO-
COOHOCTh HCIOJIB30BaTh Marepualibl HEOOXO/H-

MO€ KOJIMUYECTBO Pa3 B Pa3IMUHBIX MPUIOKEHUSIX
U CHCTEMaX.

Oo6pa3zoBarenbhbiil kKOHTEHT B SCORM noHu-
MaeTCsl KaK MHOXKECTBO HEOOJbIIUX 00pa3oBa-
TEJIbHBIX 00BEKTOB, COOPAHHBIX B KYpCHI, IJIaBHl,
MOMYJH, 3aJIaHHS U T. 1. DT €AUHUIIBI COAEpIKa-
HUsSI pa3paboTaHbl TaKUM 00pa3oM, YTO MOTYT
OBITh UCTIOIF30BaHBI MHOTOKPATHO B Pa3HBIX KOH-
TekcTax. Hampumep, ogHaXabl CO31aHHBIA KOH-
TEHT O DJIEKTPHUUYECTBY 3aTeM MOXKET OBITH HC-
MOJIb30BaH B JIHOOOM Kypce (PU3UKH, KOIJia BO3-
HUKHET HEOOXOIMMOCTb.

Oo6pazoBarenbhbiii 00bekT B SCORM — 310
0001 y4eOHBIM MaTepHal, KOTOPbIH MOXKET ObITh
oroOpaxkéH B BeO-Opay3epe (HanmpuMmep, TEKCTHI,
KapTHHKH, ayano- ¥ Buaeodailnsl, Guai-ponuky,
BeO-CTpaHMIIBI), @ TAKKe JIF000E UX COYETAHUE,
npegHazHauYeHHOe Il 00pa30BaTelIbHBIX ILIeJei
1 cOOpaHHOE BMECTE CIIeIMaIbHBIM 00pa3zoM. Kpo-
M€ TOTO, B Be0-Opay3epe J0/bKHA ObITh peain30BaHa
Y BKJIFOUCHA TMOZIEpKKa si3bika JavaScript. Takum
obpazom, crannapr SCORM onuckiBaeT KOHTEH-
HEpBI 1151 y4eOHbIX MaTepuanoB. Kax il koHTeH-
HEp — 3TO Zip-apXHB, B KOTOPOM cojepxarcs [3]:

— yueOHBIE MaTepHajbl B BUIE TEKCTOB, doc-
wiu pdf-gaitnos, html-ctpanui, ayauo u Bujaeo-
¢aiinos;

— NPOU3BOJIBHBIA JAUHAMUYECKUW KOHTEHT:
nro0bIe Java-amruieTsl, (uent-ponuku, JavaScript-
KOZI U Apyrue oObeKThI, KOTOphle MOTYT OTOOpa-
JKatbCsl BHYTpH Opaysepa. JluHamMuueckuil KoH-
TEHT MOxeT coobmars LMS wunbopmaimio 00
ycrexax y4arerocs;

— BCe y4ueOHbIe MaTepHajbl CTPYKTYPUPYIOT-
csl, T.€. pa30MBAIOTCSl HA YPOKHU HITH TEMBI;

— YKa3bIBaeTCsl OMMCAHNE TOCIEI0BaTEIbHO-
CTH MIPOXOXKICHUSI Marepuana. Hanpumep, omnpe-
JIeJICHHBIH TEKCT HY>KHO MPEIOCTaBUTh yUalleMy-
Cs1 TOJIBKO TIOCIIE TOTO, KaK OH 03HAKOMUTCSI C JIpY-
UM TEKCTOM HJIM MPOIIET TeCTUPOBAHHE.

B SCORM-makeTsl MOXHO 3amaKkOBHIBATH
y4eOHbIe KypChl LIETTMKOM HMJIH YaCTHYHO (Harpu-
Mep, MMaKeT MOXKET COAEPIKATh TOJIBKO OJIMH TECT).
SCORM-naxets! juist LMS sBnsitoTcss «4epHBIMU
AIIMKaMU», T. €. TP UX OTOOPaKEHUH CO3aeTCsl
HOBOE OKHO (WJIM OKHO BHYTpPU OKHa — iframe),
W TyZla BBIBOAUTCS COACPIKUMOE IMakeTa 0e3 ero
ananu3a. OgHUM U3 CIEACTBHUIA TaKOW MUTPALUU
KOHTCHTa SBJSIETCS HEAOCTAaToK, 4To odopmiie-
HHUE MaTepuala B MMakeTe MPaKTUYeCKH BCeraa He
cooTBeTcTBYyeT oopmienuio LMS.
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Puc. 1. BusyansHoe onucanue cranaapra SCORM [2]

Kpome npenocraBnenunst yueOHbIX KypcoB Au-
HAaMHMYECKHE KOMIIOHEHTBHI MakeTa MOTYT CO00-
1IaTh CHCTEME 00O0OIICHHBIC TaHHbIE O Pe3yJbTa-
tax oOyueHus. Hampumep, BBIONHSAA 3aaHue,
CTYACHT MOJIYy4MJI HEKOTOPOE KOINYECTBO OAIOB
W TIOTPaTWJI Ha BBHIMOJHEHHWE KaKOe-TO KOJU4e-
cTBo BpeMeHH. CaMo cozepKaHue 3aJaHusi CH-
CTeMa IPH 3TOM y3HaTh HE MOKET.

Busyansno ommcanme cranmapra SCORM
MOXXHO IpEACTaBUTh B BUJEC Habopa KHUT Ha
KHIDKHOU TOJIKE [2], MpUYeM Kakias ONMUCHIBAET
OTpeaeNEHHYI0 YacTh cTanaapra (puc. 1).

Kuura SCORM Content Aggregation Model
(CAM) onuchIBaCT KOMIIOHEHTHI, HCIIOIb3yEeMbIe
B 00pa30BaTEIbHBIX CUCTEMAX, COOTBETCTBYIOLIMX
cranaapty SCORM, criocoOs 0OMeHa STUMH KOM-
MMOHEHTAMHU W UX ONHMCAHMA Ul [TOMCKA U 3aIly-
CKa, a TaKKe MpaBuja YIOPsI0YeHNsT KOMIIOHEH-
ToB. CAM omuchIBaeT, KaKUM 00pa3oM OCYIIeCT-
BJISITh XpaHEHHUE COACPIKAaHUSI KypCOB, €r0 MapKu-
poBKy, oTkpeITHe coaepxkanusi. SCORM CAM
TaKXKe onpesaenseT TpeOOBaHHS K CO3IAaHHIO CO-
JeprkaHusl (HarmpuMmep, KypcoB, YPOKOB, MOTYJIEi
U T. 1), COACPKUT UHPOPMALHNIO O MPUMEHEHUHT
METaJaHHbIX K KOMIIOHEHTaM BHYTPH IIaKeTa,
MPUMEHEHUH TPAaBWI YNOPSAAOUCHHUS U HaBUTa-
uuu. Hexoropsie miaBel CAM B3auMOCBsI3aHBI
¢ maamu kauru RTE.

Kanra SCORM Run-Time Environment (RTE)
onuceiBaeT TpeboBanus k LMS B wactu ynpasne-
HUS OKPY’KCHHEM BPEMEHH BBIITOJIHEHUS T.€. TIPO-
IIECCOM 3aIrycka 1 0OMeHOM uH(opMarue. B veit
OTIMCBIBACTCS, KAKME METO/BI X CBOWCTBA JOJKHA
noaaepxkuBate LMS 1 okpykeHHe BBIIOTHEHHUS.

OTH METOIBI MOTYT HCIIONIB30BaThCS Kak Ul 00-
MeHa JaHHBIMH Mexay LMS u oOpa3zoBaTenbHbI-
MH 00bEKTaMHM, TaK M AJISl yNpaBlICHUS MPOLEeC-
coM OOy4eHHS.

Kuura SCORM Sequencing & Navigation (SN)
OMMCHIBACT TpaBUJia U METOBI AJISl OCYILECTBIIC-
HUSl yHOpsAAoYeHHUsT yuyeOHoro marepuana (Kyp-
COB, OTICNBHBIX YPOKOB, 33JlaHUH M Tak jaajee).
ITox ymopsimoueHreM B TaHHOM CiIydae IMOHHMa-
€TCsI pacIoioKEHUE 3TUX YacTeH NP MPOXOXKIe-
HUM Kypca oOydeHus. Takum oOpa3oM, B 3TOH
KHHUTE OITUCHIBACTCS, KAK MMEHHO JIOJDKEH IPOKC-
XOIUTH TEPEXO]] MEKAY pPa3IHYHBIMH YacTIMHU
Kypca: 1o KaKUM IpaBUiaM, KaKUMH JICHCTBUSIMH
MOXET OBITh MHULIMUPOBAH MEpexol, Kakue Gop-
MBI TIEpexo/ia pa3peiieHbl, KAKHE HET.

2. Peasnm3anusi MUTpaniui KOHTEHTA
no cranaapry SCORM

O0pa3zoBarenbHbIi 00BEKT, pa3paboTaHHBIN
no crangapry SCORM, Gynem HazbiBate SCO-
00BEKTOM M MPEICTaBUM BapUaHTBHI €r0 UCIIOJb-
30BaHMS JUIsI MPOCKTHUPOBAHUS IPOrPaMMHOTO
MOZYJISI.

Hasnauenue: nys nobaBneHus, mpocMoTpa
Y B3aUMOJICHCTBHS C yUE€OHBIMU TaHHBIMH.

Ocnognotl nomox coovbimuil: HAYMHAET BBIITOJI-
HATBCS, KOTAA MpernojaBaTellb HaMepeBaeTcs pa-
0oTaTh ¢ y4eOHBIMH KypCaMH, COICpPKALIMMH
SCO-00bekTh. CucTeMa A0JDKHA Mpeajararb Ha
BBIOOP OZTHO M3 BO3MOXKHBIX JICHCTBUI:

1) JoGasnenue Kypca:

— CHCTeMa IPEeIOCTABILIET CeNUalbHYI0 (op-
MY JUISl 3arpy3Ku (aiiia;
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Puc. 2. Crpykrypa bubnmnorexku API [2]

— TpernojaBarelb BBIOMpPAET HYKHBIH Zip-
(aiin;

— cucrema coxpansieT (aiin Ha cepBepe Mo-
clie ero 1o0aBIeHHS.

2) Ynanenue Kypca:

— TIperiofiaBaTellh yausieT HeOOXOMMMBIN KypC;

— cucreMa yiassieT aiiibl ¢ cepBepa.

3) B3anmoneiicTBue ¢ KypcoMm:

— TIOJIB30BaTelb BBIOUpAET Kypc AJIsl IPOCMO-
Tpa;

— CHCTeMa OTKpBIBAaeT BBIOpPAHHBIA KypcC, Ha-
YUHAETCS B3aMMOJCICTBUE C CEPBEPOM;

— TIOJIB30BaTeNb PadoOTAET C KypCOM.

AnvmepHamugnvie NOMOKU:

1) loGaBnenne ormeneno. Ecii Bo Bpemst BbI-
MMOJHEHUS TMOAYMHEHHOTO TOTOKa «J/loGaBieHue
Kypcay» NperoaBarelb e He J00aBIsITh Kypc,
no0aBIeHNE HE TIPOU3BOIUTCSI, © OCHOBHOM MOTOK
HAYMHAETCSI CHavala.

2) Ynanenue orMeHeHo. Ecim BO BpeMs BbI-
TIOJTHEHHA TTOAYHMHEHHOI'O ITOTOKa ((yJIaJIeHI/Ie Kyp-
ca» MpemnojaBaTesib pellni He yAaliaTh Kypc,
yJaJIcHUEe HE MPOM3BOAMTCS, ¥ OCHOBHOM IMOTOK
HAYMHAETCSI CHavama.

IIpedycnosus: penioiaBarells JT0JHKEH BONTH
B CHCTEMY.

Ilocmycnosus: eciv BapuaHT MCIOIb30BaHHS
3aBEPUIMTCS YCIEIIHO, Kypc OyaeT no0aBJjicH,
U TI0JIb30BATENb YCIICITHO O3HAKOMUTCS C KYPCOoM,
6o Kypc OyaeT yaaieH.

Juns peanuzanuu crapaapra Obud pa3pabo-
tanbl 4 ocHoBHBIC OmONMMoTekn: SCORM.RTE,

SCORM.CAM, SCORM.NM u SCORM.API.
Haznauenue RTE, CAM 1 NM Obltu iprBeeHbI
BBIIIE, & CTPyKTypa Oubmuorexn APl npuBeneHa
Ha puc. 2. B obmem ciyuae, SCO-00beKT — 3TO
¢aitn wim Habop (aiioB, CTPYKTYPHPOBAHHBIX
OTpeNIeIEHHBIM 00pa30M U BKITIOYAIONINX B CeOs
cpenctBa st B3aumoneicteus ¢ LMS [2]. Kax-
b1t SCO-00BEKT OMKEH BKIIIOYATH B CEOST BBI-
30B KaKk MHHHUMYM ABYX MeTonoB SCORM.API —
LMSInitialize() v LMSFinish(), peain3oBaHHbBIX
Ha s3bike JavaScript. [TockosibKy BKITFOUaTh peau-
3aI[UI0 3THUX METOJIOB B KaXIbIi (haiis1, U3 KOTOPBIX
coctouT SCO-00BEKT, HEpaAIIMOHATBLHO BCJICI-
CTBHE JIOMOJHUTENHHOTO YBEJIMUYEHHS pa3zmepa
Gaiina 1 yCIOKHEHHUS! OTCIICKUBAHUS N3MECHEHHUN
B pealn3allid METOJI0B, TO pa3MelaTh MX Tpa-
BUJIbHEE B OTICIIbHOM (paitnie. [Tpu Takom moaxo-
JIe HETIOCPE/ICTBEHHO M3 (aiiiioB OyaeT mponcxo-
JIUTH TOJIBKO BBI30B 3THUX METOJIOB.

Ilepen mo0OBIMU NEHCTBUSME, CBI3aHHBIMU
¢ BbI30BOM (yHknmii API, mpoucxoauT mouck
API-peanuzanun, npenocrasisemoil Tor LMS,
KOTOpasi SIBISIETCS TIOCTABIIUKOM Y4YeOHOTO KOH-
tenTa. Konkpernas peanuzanus API 3anmyckaercs
camuM Opay3epoM, KOTOPBIN B JAHHOM CITydae SiB-
nsieTcst 00BEKTOM Kilacca window W miepenaérest
Kak napametp B QyHkuuto findAPIl(win). Takum
obpasom, Opay3ep — 3TO pOIUTEIBCKUN 0OBEKT TTO
OTHOIIIEHUIO K OOBEKTY, KOTOPBIH CONEPIKUT pea-
nuzanuio API. ®aiinel, KOTOphIe SBISIOTCS pea-
mu3aneit APl B konkperHoit LMS, nepenatorcs
Opay3epy or LMS Tem ke myTém, 4To U cam o0y-

CUCTEMHBbIV AHAJIN3 U MPUKITAOHASI UHOOPMATUKA

1,2017



MH¢O[JMCIL{UOHHIJI€ mexHos1iocuu 8 O6pClSOBClHUU

91

private void CreateCourseDom()
{

var d = new DomDocument<Manifest>() ;

ADL.SCORM.Namespaces . LoadNamespaceMappings (d) ;

pMessages = new UserMessageCollection() ;

if (d.Load(this.pMessages, this.pManifestFileInfo))

{
this.pManifest = d.DocumentElement;

}

else

{

throw new ApplicationException("The imsmanifet that was selected could not be loaded.");

}
1

private void LoadImsManifest (bool createDom, bool createData)

{

if (createDom)

{

this.CreateCourseDom() ;

}

Puc. 3. 3arpyska imsmanifest

YAl KOHTEHT —HEMOCPEICTBEHHO B MOMEHT
coeMHEeHHs Opay3epa KIHEHTa C CepBepOM, Ha
kotopoM Haxonutcsa LMS. Jlanee ata peanuzanus
XpaHHUTCS Ha KIIMEHTE B TEYCHUE BCETO ceaHca pa-
6otel ¢ LMS.

Hecmotps na TO, uro hynkumii API Bcero 8,
OHH TO3BOJIAIOT BBIMOJIHSATH JIIOOBIE JEHCTBUS 1O
ynpasieHuto o0ydenueMm. Takum oOpazoM, MOX-
HO OTMETHTH, YTO OJHO M3 JOCTHXKEHHH CTaHaap-
ta SCORM 3akitoyaercss B TOM, YTO OH Ipeo-
CTaBISIET €IMHYIO CTPYKTYpY HAHHBIX, KOTOpas
MIPUMEHSIETCS IS YIIpaBJiIeHus] 00ydeHHeM, a Tak-
ke mnpenoctasnseT API, ¢ momomsio KoToporo
OCYILIECTBIISIETCS YIPABICHUE STOH CTPYKTYpOH
JaHHBIX U UX U3MCHEHHE.

Jnst B3aMMOACHCTBHSI CHCTEMBI YIPaBICHUS
yuebHpM mporieccoM co SCO-o0bekTamMu HE00-
XOJMMO HAyYUTh €€ YUTaTh Qa1 manudecta ims-
manifest. Maaugect — 310 XML-10KyMeHT, BKITIO-
YAl B ceOs MOJIHBIN CIIUCOK y4eOHOro Mare-
puana makera. Eciau makeTr mpenHasHaueH AJis
JOCTAaBKM KOHEYHOMY IOJIb30BaTEI0, MaHU(ECT
TaKke BKJII0YaeT HH(OPMALIMIO O CXeMe OpraHu-
3aluK y4yeOHOTO Marepuana U Moclie10BaTebHO-
CTH €ro IpeaocTaBieHUs. MaHHPECT MOXKET
OBITH CO3/1aH Kak JJisl MajJoOd YacTH Kypca, Tak
U JUIsl BCETO Kypca LENUKOM WK AaxKe U Habo-
pa xypcoB. OOmMM MPaBUIOM SIBISETCS TO, YTO
nakeT OOBIYHO BKIIOYAET B ce0s IIaBHBIA MaHU-
(decT, B KOTOPBIH MOXET OBITh BKJIIOYEHO He-
CKOJIbKO moaMaHu(pecToB. MaHnudect BepXxHero
YPOBHSI OOBIYHO OITUCHIBACT MAKET B IIEJIOM, a IO~
MaHH(]ecThl ONMUCHIBAIOT Y4eOHBI Marepuan Ha

TOM ypOBHE, Ha KOTOPOM OHHU BJIO)KECHBI B IJIaB-
HBII MaHU(ECT.

Ha puc. 3 mpencraBinen MeTol, KOTOPBIA HC-
NoJb3yeTcs 7St 3arpy3ku (daiina manudecra. Kak
BUJIHO M3 PUCYHKA, IPOUCXOAUT CO3aHUE OOBEK-
Ta pManifest, KOTOPBIA W ABJISIETCS MIPOTOTUIIOM
¢aitna manudecra. [lanee 3TOT 0OOBEKT aHATU3U-
pyeTcsi, ¥ IPOMCXOIHUT CO3IaHNE CTPYKTYPHBI Kypca.

3. Anpobanusi pa3padoTku

st IpOBEpKH KOPPEKTHOCTH PabOThl TPO-
IPaMMHOTO MOJYJISI MUTPALlMi KOHTEHTA 110 CTaH-
napty SCORM u3 apyrux LMS paccmorpum He-
ckosibko SCO-00bekTOB. [ToM0KUTEIBHBIE PE3YJib-
TaThl TECTUPOBAHMS IOJKHBI OBITH CIEIYIOINIHMHU:

— KypC KOPPEKTHO 3arpy3uiicsi B CHCTEMY

— cHUcTeMa CMoIvIa Paclio3HaTh U OTKPBITH 3a-
I'PY’KEHHBIHI KypC;

— CHCTEMa KOPPEKTHO B3aMMOJICHCTBYET C Kyp-
coM Ha ypoBHe API 1 monb30BaTenbCKOro HHTEpP-
¢eiica.

Amnpobanust pa3pabOTaHHOTO MPOrPAMMHOTO
Moxynst mpoxoamia co SCO-o0bekTamMu, cBOOO-
HO pa3MeIIeHHBIMH B ceTH VMHTepHeT u npejaHa-
3HAQUCHHBIMU JUIS M3YyYEHHs] MAarHUTHBIX TIOJICH,
dJIEKTpUYeCcTBa U WUrpbl B roib(. Taxke ObLI
anpooupoBad SCO-00bEKT JUIsI U3YUYCHUS YIIIOB
13 TEOMETPHH, pa3padoTaHHbIl acriupanToM Jluc-
cabOHCKOTO TEeXHHYECKOro yHuBepcutera ['ycra-
Bo CantocoM [4] B paMKax ero cTaKUpoBKHU B be-
JIOPYCCKOM HaIlMOHAJILHOM TEXHHUYECKOM YHUBEP-
CUTETE TMOJ PYKOBOACTBOM OIHOTO M3 aBTOPOB
JIAHHOM PaboThl. DKCIEPUMEHT MPOBOIUIICS Ha Oa3e
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5 HavingF’un

. Handicapping

. Etiquette

1. shared

|2] imsmd_rootvl p2pl ssd
| 2] imscp_rootvlpl p2xsd
] imsmanifest.xml

|2] adlcp_rootvl p2.xsd

|§| ims_xml.xsd

Puc. 4. Conepxumoe SCO-00beKTa

Jlunes BHTY B sauBape 2014 roga B 11-x xnaccax
C UCIIOJIb30BaHMEM HECKOJIBKUX CUCTEM yIpaBiie-
Husl o0yuyenueMm. J{o sxcrepumenTta ObIJIO MpoBe-
JICHO TeCTUPOBAHUE HAYAIbHBIX 3HAHUN yYalux-
csl, 3aTeM OOyuYeHHE C MCIIOJIb30BAHUEM MOAECIH
SCORM, 3aremM mpoBEACHO MOBTOPHOE TECTUPO-
BaHME C LEJIBIO IPOBEPKU 3HAHMI IMOCIe MpOoBe-
neHust oOyuenus. Paszpaborannbiii SCO-00beKT
ObUI yIayHO MHTErPUPOBaH C aBTOMATH3MPOBAH-
HeiMu cuctemamu llias, Odijoo, Scorm Cloud,
a taxke ¢ LMS ®UTP BHTY, ocHoBHast GpyHKIHU-
OHAJILHOCTb KOTOPOH omucana B [5].
Paccmotpum, kak npoucxonut 3arpyska SCO-
00BEKTOB M JaNbHEelIee B3aUMOJEHCTBUE C CH-
CTeMOi ympaBieHHs yuyeOHbIM mpoueccoM. s
npumepa Bocnonbzyemcsi SCO-00beKToM, pa3me-
LIEHHBIM Ha calite pazpadorunkoB SCORM-pernre-

HUI, IpeJIaraeéMbIM B KaueCTBE JAEMOHCTPAI[OH-
HOW BEPCUU M TpeIHa3HAYCHHBIM ISl 00yUeHHUS
urpsl B roiib( [3]. SCO-00bEKT IpeCTaBIIsSET CO-
0ol zip-aiis ¢ JAHHBIMH KypCa, COIEPIKUMOE KO-
TOPOTO MPEACTABICHO Ha pHC. 4.

[Tocne 3arpy3ku SCO-00beKTa MOXKHO 3aMe-
TUTB, YTO BECh KOHTCHT Pa3JCJ/ICH Ha IJIaBbl, U I10-
CJIC U3YUCHHA HCKOTOPLIX ITIaB MPEAOCTABIIACTCA
BO3MOKHOCTB TIPOWTH TECT HA YCBOCHUE MaTepH-
ana (puc. 5, 6). BeIBon conepikaHust U3y4aeMoro
Kypca ylaJoch peain3oBarh B MEHIO CJIeBa, a BECh
y4eOHBIll KOHTEHT PacloNOKEH B LEHTPAILHOM
okrne LMS ®UTP BHTY.

AHaJIOrMYHBIC JICHCTBUS OBLIM IIPOBEJICHBI CO
SCO-00beKTOM 1151 U3YUCHUS 3JICKTPOMArHUTHBIX
SBJICHUN M3 Kypca (DU3WKH, MPeIoCTaBICHHBIM
KPYIHEUIINM pa3paboTYMKOM 00pa30oBaTesIbHBIX
pecypcoB BenukoOpuranuu [6]. Jaunsiii SCO-
00BEKT COJCPIKUT OOTaThIi MILTIOCTPATUBHBIN Ma-
TepUuaa i1 U3YyUCHHUA MOHATHI SJICKTPHUYCCKOTO
3apsijia, IEKTPUUECKOTO TOKA, HANPSDKEHHS, CO-
NPOTUBIICHUS, TIOCIIE0OBATEIBHOTO U Mapaielib-
HOT'O COCJIMHEHHUSI DIICKTPUYECKOH LI, MarHnTa,
MAardvTHOIO I1OJId U MHOT'UX APYTHUX. Taxoxe nme-
€TCiA BO3MOXHOCTHL HPOBOAUTL BHUPTYAJIbHBIC
OIIBITHI JJIA U3Yy4YCHUS DJICKTPOMAIHHUTHBLIX ABJIC-
Huii. Hanpumep, Ha puc. 7 mpeicraBieHa BO3-

Wi cverenaym: XV 1 scor e pasp: AE M
€ > C fi [ 172.16.11.72:2020/ScormMod s mE A =
i1 Cepavcel Y Bookmarks %% Ssonouv Vintepreta () Programming (] social networking servic: (] news (] search ("] shops [ mal (] ideas (] work (] torrents (] GIT » [ Apyrve saknaakn

SCORM vtsyuerue ronstha

a popova

B rasHoe MeHio

(LMS).Platform =3 ovick cryaenmos, npenogasatened, npoekros i rpynn

3aKpbITE.

How to Play

The Rules of Golf

Par
Keeping Score

Other Scoring Systems
The Rules of Golf (book)

The Rules of Golf
Playing Golf Quiz

Taking Care of the Course (USGA)
The term “Rules” can be said to include the following:
Avoiding Distraction
« Local rules set by the
environmentally sensitive areas (ESAs), etc.
Playing Politely
Temporary Immovable Obstructions (TIOs).
Etiquette Quiz

The Rules of Golf are standardized pracedures in which the game of golf should be played.
A central principle, although not one of the numbered rules, is found on the R&A rule book's cover:

Play the ball as it lies, play the course as you find it, and if you canot do either, do what is fair. But
to do what is fair, you need to know the Rules of Golf.

The Rules of Golf and the Rules of Amateur Status is published every four years by the governing
bodies of golf (R&A/USGA) to define how the game is to be played. The Rules have been published
jointly in this manner since 1952, although the code was not completely uniform until 2000 (with
mostly minor revisions to Appendix 1), The Rules Committee of the Royal and Ancient Golf Club of
St Andrews (R&A) has responsibility for upkeep and application of the rules worldwide except in
the United States and Mexico, which are the responsibility of the United States Golf Association

« Decisions on the Rules of Golf, a book published every 2 years by the USGA and R&A to darify questions and queries raised by the Rules.
Committee of a golf club, for example to denote the method used to define the boundaries of the course, ball drops,

« Rules of etiquette, covered by the main book, define the proper behaviour of those playing the game.
« Rules often adopted in competitions, for example the prohibition on sing automotive transportation during a round and Rules related to

+ Rules governing the size, shape and performance of golf equipment (clubs and balls) as defined by the R&4/USGA (Appendices I and I1).

« Rules governing golfers wit
by the R&A and USGA.

Handicapping Overview
governing body.

Calculating a Handicap

Calculating a Handicapped Score

o orqfwikifhvles ot qal)

Handicapping Example

@mon

Creative Commons Attibution 3 nited Sotes icense

Handicapping Quiz

accordance with A I of the Rules of Golf for Golfers with Disabilities as published

Note that while the USGA defines its own Handicapping and Course Rating system, the R&A defers this responsibility to each respective national
s

The R&A is a private golf club run for the benefit of its members. As such, since 2004 it has passed responsibility of publishing the rules to a private
company, R&A Rules Ltd, operating under the stewardship of the R&A.

Want to make SCORM

See our solutions at w:

Puc. 5. Yue6usrii konteHT SCO-00beKTa U151 U3y YSHHSI UTPBI B FOIbd
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| SCORMLMP paspaiorka X \(I | x X1\ Tecn x W\

€ > C i [ 172.16.11.72:2020/ScormMod L omE A =

22 Cepencel Y Bookmarks 7% Seomouna MrTepreta (] Programming (O] social networking service  (CJ news (O] search (] shops (] mal (CJ ideas (O work (CJ torrents (] GIT » | [ Apyrve 3aknaakn
(LMS).Platform =Bl rouck crynentos, npenogasateneit, npoexTos 1 rpynn ‘ Q I
% POPCVE SCORM WsyseHue ronbtha
€ B rnasHoe MeHio
How to Play
Knowledge Check
Par | The rules of golf are maintained by:'?
O The UN
Keeping Scare © usGa and Royal and Ancient
O The PGA

O Each course has it's own rules
Other Scoring Systems
A score of two under par on a given hole is known as a(n):
© opportity for improvement
O birdie
O double bogie
Playing Golf Quiz O eagle

Atypical golf course has___ hales
Taking Care of the Course :ﬁ 18)

In stableford scoring, the highest score wins.

The Rules of Golf

Avoiding Distraction

True
O False
Playing Politely
Par for a 175 yard hole is typically:
PR [ E—
Etiquette Quiz

Submit Answers

Handicapping Overview

Want to make SCORM easy?

Calculating a Handicap )
See our solutions at www.scot

Calculating a Handicapped Score

Handicapping Example

Handicapping Quiz

Puc. 6. I[Ipoxoxxaenne Tecta u3 SCO-00beKTa 11 H3YUESHUS UTPHI B TOIB(

ll CreTena yipasneria y4eb. §)I SCORM LMP paspatioTka 1 o
€ 2> C | D 172.16.11.72:2020/ScormMod ve| &l mE A =
Cepewcel Y Bookmarks #* Ssonvouva teprera (] Programming (] social networking servic: (] news (] search (] shops (I mail (] ideas (J work (] torrents [ GIT » (O] Apyrve saknaakn

(LMS)Platform MloWcK CTyAeHTOS, NpenopasaTenel, NpoeKTos  rpynn Q

@ popova SCORM oseciue renenm

€ B masHoe MeHio

What is attracted to a magnet?
O @
S =t
= |
1
\ 4
©Focus Educationsl Software Test g@}

Use the animation above to find out which of the objects are attracted to the magnet.
Make a list of the things that are attracted and what they are made of.

© What do these things have in common?

They are all made of ron or steel ‘

© Are all metals attracted to the maanet> 2

Puc. 7. Peaynsrarsl anpobamuu SCO-00bexTa 1o Gpusnke

MOXHOCTb IPOBEPUTH, KAKUE MPEIMEThl MPUTA- NPUTSHKEHHs, €ClIi OHA Bo3MOXkHA. llapaniensHo
I'MBaeT MarHuT. MiMeercs necsATh NPEIMETOB, Bbl- B XOAE 3KCIEPUMEHTOB (POPMHUPYETCs CIIUCOK Te-
Oupast o ouepeny Kaxablii U3 HUX U HAKUMas HA ~ OPeTHYECKUX BONPOCOB IO n3yyaemoil reme. He-
KHONKy Test, OyZeT MpPOMCXOIUTHh BU3yalH3alUsi COMHEHHO, TAKOE HAIVIIHOE H3ydeHHe Kypca Oy-
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JIET CIIOCOOCTBOBATH OOJBINICH 3aMHTEPECOBAHHO-
CTH IOHBIX (U3HKOB. Bech y4eOHBII KOHTEHT
3[1€Ch BEIBOIUTCS B IICHTPAJIbHYIO YaCTh CHCTEMBI
yIpaBieHHs: 00yUeHHEM.

[lo pesynbraram MpOBENEHHON ampodanun
MOXKHO CJIeJIaTh BBIBOJ, YTO AOCOJIOTHO Pa3HbIC
Ipe/IMETHBIC KypChl, CO3/1aHHBIC B CTOPOHHUX CH-
cremax 1o crangapty SCORM, «be3done3nen-
HO» OTKPBIBAIOTCSI U B3aWMOJCUCTBYIOT C CHCTe-
MOH yTmpaBlieHHs1 y9eOHBIM MTPOIIECCOM, pa3pabdo-
TAHHOHM aBTOpaMH W HCIOJb3yeMoil Ha Kadenpe
IPOrpaMMHOTO 00€CIICUeHUS! BBIYMCIUTEIHLHOM
TEXHUKU U aBTOMAaTH3UPOBAHHBIX CUCTEM (DaKyIlb-
TeTa MHOOPMALMOHHBIX TEXHOJIOTHH M pPOOOTO-
texHuku BHTY, pa3MeleHHoi B JIOKaJIbHOU ceTH
no azapecy [http://172.16.11.72:2020] u noctyn-
HOW BO BCEX KOpITycax YHHBEPCHTETA, BKIIOUAS
murer BHTY. Kaxnapiii anpoOupoBaHHBIA Kypc
YHHKaJICH U TpeOyeT OT CUCTEMBbI TIIATEIbHO pa3-
paboTaHHON WHQPPACTPYKTYpPHl M COOTBETCTBHUS
CTaHIapTy pa3pabOTKH, YTO yIaJIOCh Peau30BaTh
B nipezuiaraemoit LMS ®UTP BHTYV.

3aKkjoueHue

Buenpenne monemn SCORM B cucremy yrpas-
JIeHUs y4eOHBIM MPOIECCOM ITO3BOJIMIO HE TOJb-
KO HCITIOJIB30BAaTh TI'OTOBBIE KAYCCTBCHHBIC yqe6-
HbIE MaTepHalibl, pa3paboTaHHbIE TYUIINMH Tpe-
mnmoaaBarejiiMM BCETrO MUpa, HO U COKpaTuThb BpE-
M M Pecypchl, 3aTpadMBaeMble TPU IEPEeHOCe
KOHTEHTA U3 OJIHOM cucTeMsbl B Apyryro. Tak npu
IepeHoce Tecra, HanpuMmep, u3 15 BompocoB u3
oot LMS B apyryto 6e3 HCIONb30BaHUs CTaH-
napra SCORM Heo0XoarMO KaK/IbIi BOIIPOC CO3-
JIaTh 3aHOBO Yepe3 PellakTop JINOO CKOMHUPOBATH.

[Tpu TakoM mporiecce Ha CO3AaHUE OJJHOTO BOIIPO-
Ca C HECKOJIbKUMH BapHaHTaMH OTBETA YXOAUT OT
1 70 3 MuUH, U B CpeHEM MOIyJdaeTCs, YTO IS
TaKoro TecTa noHanooutcs oxoso 30 MuHyT. B TO
ke BpeMs, mpu nojuepikke crangapra SCORM
o0erMH cUCTeMaMH 3aTpayeHHOe Bpemsi OyneT
CBSI3aHO TOJIbKO ¢ 3arpy3koit SCO-00beKTa B Tpe-
oyemyto LMS. D10 Bpems moiydaercs paBHBIM
0KO0JI0 | MUH. DKOHOMUS BpEMEHH MUTPALIUH KOH-
TEHTa TOJBKO Ha OHOM TecTe B 30 pa3 moka3bIBa-
eT 3(pheKTUBHOCTH MpejIaraeMoii pa3padoTKH.

[lepcrieKTHBHBIM HampaBlieHHEM CTaHIAPTH-
3aI[UH AIICKTPOHHOTO 00yUYeHUs SBISICTCS HAacTe -
Kk SCORM — mozens Tin Can API, ocHoBHEIE
MIPEUMYIIECTBAa KOTOPOTO Cleaytomtue [7]:

— TIO3BOJISIET YYMTHIBATh BUbI Y4EOHOH ak-
TuBHOCTH, HenoctynHble B SCORM: mobunbHOE
oOydeHue, Urpbl, CUMYISIIH, HeopmalibHOE 00-
yUYCHHE, JeUCTBHs 00y4YalOUIUXCsS B PEaTbHOM
MUpE;

— OTCIJICKHMBACT COOBITHSI O€3 CBSI3U C CETHIO
WHrepHerT;

— o0yajjaeT yJaydlICeHHONW O€30MacCHOCThIO
U ayTeHTH(UKaIeH.

Hecmotpst Ha To, uto Tin Can API obnagaer
PSIOM MIPEUMYIIECTB TI0 CPABHEHUIO CO CTaHap-
oM SCORM, nociieqHHi CIKUCBIBAaTh CO CUETOB
MOKa PaHo, MMOCKOJIBKY OH IOIICPKUBACT OO0Ib-
HIMHCTBO CYIIECTBYIOIIUX CHCTEM YIPABICHHS
oOyuenreM. IMeHHO 3TOT (hakTop MOCITYKUII TIPH-
ynHOi BeIOOpa SCORM 1 peanus3anuu B CH-
cTeMe ynpamieHus oOydeHneM. OIHOBPEMEHHO
aBTOpaMH BeJIeTCsl pa3paboTKa 1o CO3/1aHHIO MPo-
IPaMMHOTO MOJIYJS JJIsl TIOAJICPKKH CTaHaapTa
Tin Can APL
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SOFTWARE IMPLEMENTATION FOR SCORM CONTENT MIGRATION
IN THE LEARNING MANAGEMENT SYSTEM

Belarusian National Technical University

Using of learning management systems increases the possibility of teachers and students in achieving their goals in edu-
cation. Such systems provide learning content, help to organize and to monitor training progress, help to collect statistics.
However, the transition from one LMS to another there is a problem of content migration, because all training materials and
tests should either be recreated, or somehow be migrated to the new system. Content migration by hand is a very time-consum-
ing process, so the leading developers of the learning management systems developed a standard for the organization and
storage of content, called SCORM (Eng., Sharable Content Object Reference Model). Created by this standard, the content
must migrate to the learning management system provided its support for these systems. SCORM standard allows you to cre-
ate training content that is not dependent on the learning management system, but the loosely embedded in it. This approach
enables teachers to develop unique courses and put them free available or for sale in the Internet for all interested persons,
and to use educational content created by the best specialists around the world to carry out their activities. The content on the
SCORM standard imposes certain requirements on the learning management systems, as they do not distort the training con-
tent and properly interact with the tests. The aim of this article is a software implementation of a content migration by SCORM
standard from other learning management systems in its own development used at the Sofiware Department of the Faculty of
Information Technology and Robotics of the Belarusian National Technical University.

Keywords: SCORM, learning management systems, content migration, the LMS, e-learning, SCO-object, training
content.
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Ionosa KOausa BopucoBHa, TOIEHT, KAHAUIAT TEXHUICCKUX HAYK, TOICHT
kadeaphl MPOrpaMMHOTO 00ECIICUCHHUS BHIYUCIUTEIILHOM TEXHUKN U aBTOMATH3H-
p poBanHbIX cucteM BHTY. Ee HayuHble MHTEpECH! CBSA3aHbl ¢ METOJAMU U AJIro-
pUTMaMH ONTHMHU3AINH TEXHUYECKUX CHCTEM, pa3padO0TKOH aJlaliTHBHBIX 00yya-
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OoUX CUCTEM, aBTOMATU3UPOBAHHBIX CHUCTEM YIIPABJICHUA y‘-IC6HI>IM mpoueccoM, MOACIUPOBAHUCM
3HaHI/II>'I, a TaKyK€ C BOIIpOCaMU TCCTUPOBAHUA U Ka4€CTBa IIPOrpaMMHOI'O obecrieyeHus.
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SAupiHoBuy Cepreii BukTopoBuy 3akoHunn benopycckuil HaMOHATBHBIN
TEXHUYECKUH YHUBEPCUTET Mo criennanbHocTh «[IporpaMmmHoe obecrieueHne MH-
(opMaoHHBIX TexHONOTHI» B 2014 Toay ¥ MarucTparypy no CreuualbHOCTH
«CHcTeMHBII aHaNM3, ynpasieHue u oopadborka napopmanum» B 2015 roxy. B Hactosiiee Bpems siB-
JISIETCSl ACMPAHTOM Kadeapbl MPOrPaMMHOT0 00SCIICUSHMST BBIYUCIUTEILHON TEXHUKH U aBTOMATH3H-
poBanHbIX cucteM BHTY. Ero HayuHble MHTEpECH! CBA3aHbl C METOJAMHU IIPUHSATUS PELICHUM, HEUPOH-
HBIMH CETSIMH, CHCTEMaMH yIpaBlieHHs 00y4eHUEM, a TaKXKe C pa3paboTKoi BEO-TIPUIIOKEHUH.
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