N306peTeHns (naTeHTU U NONe3HU Moaenun)

1. CsetocnaB C. 3abyHos, letbp C. leuos, MNapo X. MapanpocsH. CUCTEMA 3A
YMNPABJIEHVE HA TPUPASEH BE3KOJIEKTOPEH ENEKTPOLOBWUIATEI. NameHmHo
eedomcmeo Ha Penybnuka bbnzapusi, 111705/20.02.2014, 1952/29.08.2014.

Pedepar

Cuctema 3a ynpaBneHve Ha TpudaseH 6e3KONEeKTOpeH enekTpoaBuraTen, CbCTosl, ce
oT OarepueH 6nok (1), otgenHuTe ranBaHuWyHu enementn 11, 11l . . . 1n Ha koroTo ca
CBbP3aHN KbM CbOTBETHUTE BXOOOBE Ha KOMyTupal, 6nok (2), TpuTe M3xoga Ha KOMTO ca
BKIMIOYEHM KbM TpuTe Bxoda Ha OGnoka 3a ynpaBneHve Ha enektpoasuratensa (4), kato
KOMyTupawmaT 6ok (2) e B ABYNOCOYHA Bpb3ka C OOk 3a ynpaBneHne Ha komytaumsTa (3),
KOWTO OT CBOSA CTpaHa e OBYNOCOYHO CBbP3aH C KoMaHaeH 6nok (5), kato nocnegHusi € 1 B
OBYMNOCOYHa Bpb3ka ¢ 6roka 3a ynpaBneHue Ha enekTpoasuratens (4), a Tpute Bxo4-m3xoaa
Ha nocrnegHMs ca CBbp3aHM [AOBYNOCOYHO CbC CbLOTBETHUTE Tpu (PA30BM HAMOTKM Ha
enektpoasuratens (6).

MpunoxeHneto e B 6e3nNMNOTHN NeTaTenHn CPeAcTBa 3adBMKBAHU OT €NEKTPUYECKM
asuraten, 6utoBu enektpoypeau, poboTn, enekTpuyeckn aBTOMOOUNKM, eneKkTpuYecku
ponepw, nnaBaTenHu CbAOBE W ApP., NPU KOUTO 3a U3TOYHUK Ha enekTpuvecka eHeprus ce
N3non3Ba MHOroeneMeHTHa enekTpuyecka batepus.

2. CsetocnaB CaetocnaBoB 3abyHoB, [letbp CredaHoB [euoB, [apo Xyracos
MapgupocsiH, eopru CrtaBpee CotupoB. AHTEHHA CUCTEMA 3A BE3IMNWIOTEH
JIETATEJIEH AlMAPAT. [lamenmHo eedomcmeo Ha Penybnuka bBobneapus,
111720/12.03.2014, 1967/30.09.2014.

Pedepar

N306peTeHneTo ce oTHaca OO aHTEHHa CMCTEMa 3a OCbLUECTBABAHE Ha AByCTpaHHa
pagnoBpb3ka Mexay 6esnunoteH netateneH anapat (BJIA) n HasemHa cTaHUmS.
MpunoxeHneTo e npu ynpaBfeHWe W nofyvyaBaHe Ha WHgopmauus oT 6e3nunoTeH
netateneH anapat (Mo-Nnexk WM no-TeXbK OT Bb3ayxa), NpM KOETO Ce M3NonseBa Kpbrosa
nonapusauusa Ha enekTpoMarHUTHOTO MNOJfie Ha aHTeHaTa My M ce ynpasnaBa AWHAMWUYHO
anarpamarta Ha HaCOYeHOCT Ha aHTeHaTa B 3aBUCMMOCT OT MOMEHTHaTa OpueHTauus Ha
BIA.

AHTeHHaTa cuctema Ha 6opaa Ha BJIA ce cbCToM OT ChCTaBHUTE TpU enemeHTa 1x, 1y u
1z Ha neTaTenHata aHTeHa, CBbp3aHM CbOTBETHO C TPUTE BXO4a Ha KOMyTaTopeH 65ok 2,
TpUTE U3X04a Ha KOWUTO ca CBbP3aHW CbOTBETHO C TpUTE BXOA4A Ha npeaycunesarten 3, YNnTo
N3XO4M Ca CBbP3aHU KbM CbOTBETHUTE TPWU Bxoda Ha BGnok 3a gedasupaHe U cbriiacyBaHe
Ha NpueMHus TpakT 4', U3XOAbT Ha KOMTO € BKIMYEH KbM BXOAa Ha NPUEMHUK 5, KaTo KbM
4eTBbPTMS BXOA4 Ha Onok 4' e BKNOYEH M3XOAbT Ha aBTonuNoT 7. KbMm BTOparta Tpouka
BXOLOBE Ha KOMYTaTOPHUA OfOK 2 ca BKIOYEHU CbOTBETHO TpuUTe M3xoda Ha Onok 3a
JedasupaHe 1 cbrnacyBaHe Ha npegasaTenHusa TpakT 4", KbM BXO[a Ha KOMTO € BKIHYEH
n3xoabT Ha npegasaten 6, kKaTo BTOPUAT U3XOA4 Ha aBTonunoTa 7 € CBbp3aH C BTOPUS BXOL
Ha 6rioka 4". Kbm cegmMusi BXO4 Ha KOMYTaTOpPHUSE BfOK 2 € BKMAYEH U3XO4bT HA KOMaHAEH
Onok 8, KoMTO e B ABYNOCOYHA Bpb3Ka C NpMEMHMKa 5 1 ¢ npegasartens 6.



3. Ceetocnae CgetocnaBoB 3abyHoB, [letbp CredaHoB [euoB, [apo Xyracos
MapgupocsiH. CAMONET C BEPTUKAJIHO WU3JIMTAHE W KAUAHE. [MameHmHO
eedomcmeo Ha Penybnuka bunzapus, 2126/30.10.2015.

Pedepar

N306peTeHneTo ce oTHaca npeanmHo o 6e3nMnoTHu camoneTw. Pasrnexaa ce BUTNOB
camoreT ¢ pMKCupaHo Kpuro ¢ BepTukanHo uanutaHe n kauaHe (BCBUK). MNMpunoxeHneTo e
npy AWCTAHUMOHHW M3CredBaHWA Ha HaseMHu 06eKTu, msgupeBaHe Ha Xopa, AEWHOCTMW,
CBbp3aHu C ekonoruaTa, 6opba ¢ BencTBua n aBapum, pady3HaBaTesniHa AENMHOCT M T.H. [1o
npvHUMN n3obpeteHneTo Moxe Aa 6bae N3non3saHo 1 Npu NUNOTUPaHN CaMorneTu.

JletatenHunart anapat BCBUK nma gBa pexvma Ha noneT: XenuKoNTepeH M CaMOJSIETEH,
KaTo M3NUTaHeTO U KauaHeTo ce U3BBbPLUBAT B MbPBUS PEXUM M anapaTbT Kala Ha onalukaTa
CU 1 KOH30MUTE, AbpXalwm MmoToroHgonute. Peanuaupa ce npeMvHaBaHe OT eauHus B Apyr
netaTternieH pexum 4Ypes npeopuveHTUpaHe Ha nraHepa B MPOCTpaHCTBOTO. [locokata Ha
noneT nNpu camMoreTeH pexum ce onpegens ot dio3enaxa, KOMTO MMa aepoavHaMuyHa
dopma.

CovrnacHo dur. 1 n cur. 2 netatenHuart anapaTt BCBUK ce cketom oT drosenax 1, Kbm
KOMTO Ca CBbp3aHW CbOTBETHO AACHO nonykpusio 21 n naso nonykpuno 2ll. KM gsacHoOTo
nonykpuno 2| ca npukavyeHn aupekTHo motoroHaonu ¢ enektpoasuratenu 3l u 3lll, a mexay
TSX Ypes koH3ona 51 kbM nonykpunoTo 21 € MoHTUpaHa MoToroHaona ¢ enekrpogsuraten 3ll.
Mo aHanorMyeH Ha4yMH KbM NSABOTO Nonykpuso 211 ca MOHTUpPaHU OUPEKTHO MOTOFOHAOMN C
enektpoasuratenu 31V n 3VI, a upes koH3ona 511 — motoroHgona ¢ enektpoasuraten 3V. Ha
OCUTE Ha BCUYKM enekTpoasuraTenin ca MOHTUpaHU cboTBeTHO BUTNa 41, 411, 4lll, 41V, 4V n
4VI.

4. CeetocnaB CsetocnaBoB 3abyHoB, [letbp CredaHoB [euoB, [apo Xyracos
MapawvpocsH, Meoprn CrtaepeB Cotupos. BE3XWMYHA YHUBEPCAJTHA CEPUMHA
WNHA, PEATIM3NPAHA YPE3 TENEMETPUYEH PAONO KAHAN 3A BE3MNIIOTHA
JIETATEJTHWN  ANAPATW.. [llameHmHo eedomcmeo Ha Penybnuka bobreapus,
2036/31.03.2015.

Pedhepart

N306peTeHneTto ce oTHaca Ao 6e3xmyHa yHuBepcanHa cepunHa wuHa (YCLU),
peanu3vpaHa nocpeacTBoM Oe3xuMyeH pagmo KaHam 4pe3 M3non3BaHe Ha rOoToBU
TenemMeTpudHn moaynu 3a 6es3nunoTHuM netatenHu anapatu (BJ1A). MNpunoxeHneto e npu
nanonassaHe Ha YCLU-ycTtponctea Ha 6opaa Ha BJIA, kouTo upes nsobpeTeHneTo we umart
YCLU-6e3xunyHa Bpb3ka C HaseMeH KoMmioTbp. [lpumep 3a TakumBa yCTponcTBa ca yeb-
kamepu, yeb-mukpodonu, YCLU-cboToanapatu u ap.

Hepoctatbum Ha m3BeCcTHaTa TeXHMKA Ca CBbp3aHW C M3MNON3BaHWTE Moaynauum u
4ecTOoTH, KaTo 3agadvarta Ha M3006peTeHNeTo € Aa cb3aaae 6e3xunyHa yHMBepcarnHa cepumnHa,
KOSTO Ja eNUMUHUPA He4OCTaTbUUTE Ha NpeaLlecTBallata TEXHUKA.

Be3xnyHaTa yHMBepcanHa cepuinHa WrHa, ce CbCTOM OT fieTaterniHa CTaHuus U Ha3eMHa
CTaHUMs, KOUTO Ca M3rpafdeHn CbLOTBETHO OT neTtateniHa aHteHa 11 n HazemHa aHTeHa 1ll,
CBbp3aHN CbOTBETHO KbM fieTaternieH Moayn 3a TenemMeTpuyHa paguo Bpb3ka 2| n HasemeH
MOAYN 3a TenemeTpudHa pagmo Bpb3ka 2Il kato nocnegHMTe ABe CbOTBETHO Ce Hamupar B
OBynocoyHa Bpb3ka c netaTteneH YCLU-untepdencen mogyn 31 mn HaszemeH YCLU-
uHTepdenceH moayn 3ll, KOUTO OT CBOSA CTpaHa ca OBYMNOCOYHO CBbpP3aHW CbOTBETHO C
netatenHo YCLI ycTtponcTBo 4 1 Ha3eMeH KOMMOTHLP 5.



5. Ceetocnae C. 3abyHos, Napo X. MapgupocsH. MYJITUPOTOPEH XEJIMKOMTEP.
MNamexnmHo eedomcmeo Ha Penybnuka bvneapus, 112131/02.11.2015.

Pechepar

MyRTUPOTOPHUAT Xenukontep ce cbetom oT 12 potopa (11, 111, ..., 1XII), pasnonoxeHu
noS paBHMHaTa Ha nnaHepa (2) Ha xenukonTepa B onTUMarnHa KoHurypauus, rapaHtupalla
MakcumanHo nokputue 6e3 npunokpueaHe. KoHdurypaumaTa Ha LwacuTo npeacraBnsisa
ABowka ycnopegHu rpegu 21 (21-1 n 21-2) KbM KOSATO € MOHTMpaHa gpyra ABOViKa yCnopeaHu
rpeam 211 (211-1 v 211-2), nepneHanKynapHa Ha MbpBaTa U nexalla B cbliaTa paBHUHA.

MpunoxeHneto e B 6€3NUNOTHN U NUNOTUPAHW NeTaTenHu CpeacTBa, 3aABWKBaHWU OT
eneKkTpuyeckn pgsuratenu unuv  gpuratenu C BbTPEWHO rOpeHe W U3Mnon3BaHu 3a
doTorpadupaHe n kaptorpadupaHe u gpyru 4eMHOCTU NpyU AUCTaHUMOHHUTE u3cneasaHug,
KaKTO M C BOEHHO MpUIoXeHue.

MocpeacTBoM aepoaMHaMmyHa cuna, Ccb3fgaBaHa OT poTopuTe ce nocTura noneT Ha
XenvkonTepa W HEroBOTO [ABWXKEHWe BbB Bb3QYLUHOTO MPOCTPAHCTBO MO BEPTUKANHO U
XOPU3OHTaNHoO HanpaeneHe. Bb3aylWwHUAT NOTOK, Cb3gadeH OT poTopuTe He cpella
nnaHepa, KOWTO Ce Hamupa Hag pPoOTOpUTE U He Cb3daBa aepoAvHaMUyHa cuna B MOCOKa
Hagony, Kosato e HexenaHa. OT gpyra cTpaHa, onTuMmanHata KoOHdurypauus Ha poTopute
€[VH CNpsiIMO ApYr N Ha nfaHepa (WacuTo) CNpaMo poTOpUTE rapaHTMpaT MUHUMManHa maca
Ha netatenHusa anapart. 1o To3n HaunH BpemeTo Ha nonet, obcera Ha noneta U macaTta Ha
nonesHus ToBap ce Makcumanuaupar.

6. CsetocnaB CBeTtocnaeoB 3abyHos, Mapo XyracoB MapaupocsH, PymeH [JoHdyeB Heakos.
LNPPOB KOMMKOTHP, PEAJIMSNPAH YPE3 BUCTABWUITHU PENETA. lMameHmHo
sedomcmeo Ha Penybnuka bvnzapus, 2821/15.11.2017.

Pedepar

N30bpeTeHneto ce oOTHaca A0 UuMpOB KOMMNWOTBLP, peanusanpaH nocpencTsoM
O6uctabunun peneta. [llpunoxeHveTto e npu oOyyYyeHWe Ha CTyOeHTU U yYeHuun B
YHUBEPCUTETUTE M yyunuuiata no npeameTmTe nHdopmaTuka, MHPOPMALMOHHN TEXHOMOMN,
eneKkTpoHuKa 1 uanka.

Hepoctatbum Ha WM3BECTHUTE UMAPPOBM KOMMIOTPW, KOUTO WM3Nona3eat OucTtabunHm
peneta ca, Ye Te He ca u3usano GasvpaHn BbpXy peneTta, a CblOo Taka M3non3eaTt U
TPaH3UCTOPU W/MNM paguo namnu, KOeTo 3aTpyAHsiBa pa3bupaHeTo Ha MNpuMHUMNUTE Ha
paboTta Ha unpoBUS KOMMNIOTHLP MPU OOYYEHMETO Ha CTyAeHTU M yydeHuun. Cblio Taka
CblUecTByBalnTE LMAPPOBM KOMMIOTPU, KOUTO M3MNON3BaT peneta U He M3nonssat paguvo
namnu, TPaH3UCTOPU U/UNN MHTErparnHu cxemu, ca 6asmpaHm BbpXy MOHOCTabuUIHKU peneTa u
He n3nonseaT OucTabunHu peneTta, NpyM KOETO MOAyNMTE Ha KOMMITbpa, HE U3BBLPLLBALLU
NpeBkNioYBaHe nNpoabikaBaT Aa KOHCYMUpaT enekTpoeHeprusi. Tesnm KOMMITpU TPyAHO
mMoraT ga 6baart 3axpaHBaHu c 6aTepum n rybsaTt cbabpxkaHneto Ha RAM nameTTa cu npu
NnpeKkbCBaHE Ha eNneKkTpo3axpaHBaHETO.
3apadarta Ha nsobpeTeHneTo e Aa cb3gage UMdpPOoB KOMMIOTHP, peanuanpaH NocpeacTBoM
OuctabunHn peneta 6e3 ga ce uM3non3BaT MOHOCTabwnHW peneta, paguvo  namnu,
TPaH3UCTOPU W/MNN UMHTErpanHM cxemMm n Taka Aga ce wusberHat HegocTaTbuuTe Ha
CblUecTByBalLlaTa TeXHMKA.

3apayarta e pelleHa 4pes3 cb3gaBaHe Ha UMAPOB KOMMIOTbP M3nonseay, 6uctabunHm
peneta u HeM3NON3Balw, MOHOCTAbUNHW peneta, paguvo namnu, TpaH3UCTopu W/vnu
WHTEerpanHu cxemu. LindpoBuraT KOMMNIOTbP Ce CbCTOM OT npouecop 1, TakToB reHepaTop 2,
RAM nameT 3, ROM namert 4, KoHTponeH nynt 5 u gucnnen 6.



7. lNapo XyracoB MapgupocsaH, [letbp CredaHoe [euoB, CeeTtocnas CeeTocnaBoB
3abyHoB. TAHOEM BEPTOJIET. lMamenmHo eedomcmeo Ha Penybnuka Bwbreapus,
112529/15.06.2017.

Pedhepar

TaHgem BepToneTbT Ce CbCTOoM OT ABa xopu3oHTanHu potopa 11 n 1ll, pasnonoxeHun nog
paBHMHaTa Ha nnaHepa (wacuto) 2. KoHdwurypaumsita Ha wacuto npegcrasnsiBa
XOpU30OHTanHa rpega 2|, B oBata Kpas Ha KOSTO ca MOHTUpaHW ABe BepTuKanHm KoHsonm 2lI
n 2lll. Ha BbpxoBeTe Ha ABeTe KOH30/1a ca pasnosfioXKeHN No ABe ABOWKU BEPTUKANHKU poTopa
31, 3l 3l v 3IV.

MpunoxeHneto € B 6€3NUNOTHN U NUNOTUPAHM NeTaTenHn CPpeacTBa, 3aABWKBaHU OT
eneKkTpuyeckn pasuratenu unuv  aBuratenn € BbTPELWHO r[OPEeHe W  U3Mon3BaHu 3a
OVCTaHUMOHHM M3cnegBaHnd U Opyrn gelHocTu B obnactta Ha otbpaHata u bopbarta ¢
opraHusvpaHaTa NpecTbNHOCT U Tepopu3mMa.

MocpencTBoM aepogMHamMudHa cuna, cb3gageHa OT poTopuTe ce MnocTura nosnet Ha
TaHOeM BepTorieTa U HEroBoTO ABWXKEHWE BbB Bb3AYLUHOTO MPOCTPAHCTBO MO BEPTUKASHO
HanpaBneHune. Ypes BepTMKaNHUTE pOTOpM Ce peanuanpa NpoMsiHa Ha HaKrnoHa Ha nnaHepa
N PEecneKkTMBHO XOPW3OHTanNHO nNpuaBWXKBaHe. Bb3gywHMST MOTOK, Cb3gageH oT
XOPU3OHTaNHUTE pPOTOpPM HEe cpella nnaHepa, KOMTO Ce Hamupa Hag TaX M He cb3fasa
aepoanHaMmnyHa cuna B Nocoka Hagony, KoATo e HexenaHa. OT gpyra cTpaHa, onTumanHaTta
KOHUrypaumusa Ha poTopuTe CrnpsiMO NfiaHepa rapaHTMpa MMHMManHa Maca Ha netaTenHus
anapar. Mo To3n Ha4ymMH BpeMeTo Ha nonet, obcera Ha nNoneTta 1 macaTa Ha Nones3Hnst ToBap
ce Makcumanuaupar.

8. CsetocnaB C. 3abyHos, Mapo X. MapaunpocsH, Metbp C. MNeyos. AKYCTUYHA AHTU-
OPOH PA3Y3HABATEJIHA CUCTEMA, BA3VPAHA HA TMPUBBP3AH AEPOCTAT.
lMameHmHo eedomcmeo Ha Penybnuka bbreapus, 112526/14.06.2017.

Pedhepar

AKyCTUYHa aHTW-APOH pasy3HaBaTenHa cuctema, 6asnpaHa Ha NpUBbP3aH aepocTaT ce
cbcTtonm ce oT aepoctat (1), wacu (2), ceHsopHu kytum (3l), (3Il) ... (3n), B KOUTO ca
MOHTUPAHM aKyCTUYHWN CeH30pu, kopaa (4), HazemMHa ctaHums (5), enektpudecku kaben (6) n
pagno-6nok (7).

Mo npuBbp3aHMAT aepocTaT (1) € MOHTMPaHO Kpbrno wack (2), no nepudepusaTa Ha
KoeTo ca pasnonoxeHn ceHsopHu kytum (3I), (3Il) ... (3n) c akycTmyHu ceHsopu. B
CEeH30pHUTE KyTUM moraT fa 6baaTt pa3nonoxeHu 1 BUAeo Kamepn 3a HabrnogeHve, nuaapw,
paguonokatopu (pagapv), paguo nNpUEMHUUM UM pagvo npuemo-npegasateny C uen
OTKpUBaHe, criefeHe, Ono3HaBaHe 1 Knacudukauus Ha poHOBe.

AepocTaTtbT (1) e npMBbP3aH KbM Ha3eMHa cTaHums (5) ¢ nomowTa Ha kopaa (4), KoAaTo
Moxe Aa 6bae cbnpoBogeHa M C NPoBOAHUK (6), MO KOWTO anapaTtyparta, MOHTUpaHa KbM
wacuto (2) ce 3axpaHBa M CblLO Taka Ce OCbLLUECTBSIBA KOMYHUKAUUS MEXOy Hes U
HasemHaTta ctaHums (5).

9. Ceetocnas C. 3abyHoB, lapo X. MapgupocsH, [letbp C. [leuoB, Banr bo.
POBOTU3NPAHA NOAKA 3A AKYCTUMHMEH W BWUOEO KOHTPOIJI. [MameHmHo
sedomcmeo Ha Penybnuka bbnzapus, 112539/07.07.2017.

Pedhepar



N306peTeHneTo ce oTHaca 0o poboTusmMpaHa nogka 3a akyCTMdeH U BUOEO KOHTPOIT,
npegHasHavyeHa 3a HenpekbCHaTO BbB BPEMETO OTKpMBaHe, rokanusvpaHe, crnegeHe u
KnacuduumMpaHe Ha npemMuHaBaly neTtaTtenHn M nnaeaTenHn anapatu. [lpunoxeHneTo e
npyv OXpaHa Ha BOOHW rpaHuuM, BOAOEMU U ApYyrM oBeKTV ¢ npunexawm BogHu HacenHwu,
KaKTo 1 nNpu noanomaraHe Ha cnacuternHun onepauum

Ha nnaBatenHuaT cba (roaka) (1) ca MoHTUpaHu coHapHu moaynu (21...21V), akycTnyHu
npuemumum (31...31V), cnbHueBn 6atepun (41...41V), nnatdopma (5) 3a KauaHe u 3apexgaHe
Ha HaHo-gpoHoBe (6ll...6n) M KOMaHOHO-KOMYHUKAUMOHHUSA 650k (7), KaTo COHapHuTe
moagynun (21...21V) wn akyctmyHute npuvemnHuium (31...31V) ca cBbp3aHW [ABYNOCOYHO C
KOMaHLHO-KOMYHMKaLMOHHMSA 650K (7) ypes kabenHa Bpb3ka, a NoCnegHusaT € B ABYCTPaHHa
paguMo Bpb3ka C NETAWMs B MOMEHTa HaHO-OpoH (61), KOWTo e OT CBosA CcTpaHa € B
ABYCTpaHHa paguno-Bpb3ka ¢ 6a3oBa ctaHumA (8) koaTo cbluf € B AByCTpaHHa paavMoBpb3ka C
KOMaHOHO-KOMYHMKaLUMOHHMA 610K (7).

I'Iy6nm<auvw| B Hay4YHU cnnucaHus

1. Ivanov, K., S. Zabunov. A comparison between Sharable Content Object Reference
Model and Individually Adaptive Learning Management System Model. INFORAMTION
TECHNOLOGIES AND CONTROL journal, ISSN 1312-2622, YEAR VI, Ne1/2008, pp.
34-39

Abstract

Sharable Content Object Reference Model (SCORM) is compared to the developed by
the authors Individually Adaptive Learning Management System Model (IALMSM). The
comparison investigates the particular realization of the main points of a generalized learning
management system model and also the specific approaches the two models exhibit.
SCORM is flexible, diverse, highly generalized, complex and rich in definitions and
parameters. It allows the presentation and implementation of a broad variety of educational
content structures and strategies. IALMSM offers still highly generalized model for
sequencing but has compact approach to the sequencing realization, although based on the
same block structure paradigm. IALMSM offers the session attempt approach in contrast to
learning activity attempt approach implemented in SCORM. The use of a system specific
formal language aims at investigating the concept of a direct and specific formalization of the
learning content and adaptive behavior strategies seeking a higher level of language
simplicity and specificity.

2. 3abyHoB, C. Peanusauus Ha uWHTeprnpeTaTop Ha aBTOPCKM cCheuuanuanpaH e3uk B
WMHomBuayanHo-agantuBHa  CUCTeMa 3@ €neKTpOHHO — obydeHue.  CrnucaHue
ABTOMATUKA N UHDPOPMATUKA, ISSN 0861-7562, lNog. XLII, 3/2008, pp. 62-65

Peslome
HacTosdwara ctatusa npaBu Mperneq Ha MHTepnpeTaTop Ha aBTOPCKWU cneuuannianpaH
dopmaneH esvk 3a onucaHMe Ha reHepupaliata CTpykTypa Ha y4yebHua maTepuan B

MuanBmnayanHo-aganTMBHaA cMcTeEMa 3a enekTpoHHO obyyeHne (MACEOQ).

3. Zabunov, S. “Stereo 3-D Vision in Teaching Physics”, Phys. Teach., Vol. 50, Issue 3, pp.
163, Mar. 2012.



Abstract

Stereo 3D vision is a technology used to present images on a flat surface (screen, paper,
etc.) and at the same time to create the notion of three dimensional spatial perception of the
viewed scene. Observing scenes and settings of studied physical phenomena in stereo 3D
vision is a helpful tool when teaching physics. Stereoscopic 3D photographs, figures, plots
and interactive simulations substitute to certain extent the laboratory setting, where the latter
may be inapplicable, expensive or dangerous to build and present to students. On the other
hand, showing 3D visual materials to students enhances their involvement in the educational
process as young people are very attracted nowadays to modern 3D motion pictures and hi-
tech visual effects. A great number of physical processes are much better understood when
viewed in 3-dimensional graphical interface in stereo 3D vision compared to standard flat 2D
presentation. The current paper describes the modern stereo 3D technologies that are
applicable to various tasks in teaching physics in schools, colleges and universities.
Examples of stereo 3D simulations developed by the author can be observed on the Internet.

4. Zabunov, S. Online Stereo 3D Simulation in Studying the Spherical Pendulum in
Conservative Force Field. European J of Physics Education, Vol 4, No 4, 2013

Abstract

The current paper aims at presenting a modern e-learning method and tool that is utilized
in teaching physics in the universities. An online stereo 3D simulation is used for e-learning
mechanics and specifically the teaching of spherical pendulum as part of the General
Physics course for students in the universities. This approach was realized on bases of
interactive simulations on a personal computer, a part of the free online e-learning system at
http://ialms.net/sim/. This system was practically applied with students at Sofia University,
Bulgaria, among others. The shown simulation demonstrates the capabilities of the Web for
online representations and visualizations of simulated physics processes that are hard to
observe in laboratory conditions with all the accompanying parameters, vectors, quantities
and trajectories. The discussed simulation allows the study of spherical pendulum both in
conservative and non-conservative force fields. The conservative force field is created by the
earth gravity force, whose magnitude may be varied in the simulation from positive to
negative values, while its direction is always vertical. The simulation also supports various
non-conservative forces that may be applied to the pendulum. The current article
concentrates on the case of conservative forces acting.

5. Zabunov, S. Effect of Poinsot Construction in Online Stereo 3D Rigid Body Simulation on
the Performance of Students in Mathematics and Physics. Eurasian J. Phys. & Chem.
Educ., Vol 5, No 2, 2013

Abstract

The current paper aims at presenting the effects of free online stereoscopic 3D
simulation developed by the author on the performance of students in mathematics and
physics. The simulation visualizes the Poinsot construction in free rigid body motion. The
student is assisted in understanding the famous construction and in better comprehending
the Newtonian mechanics and mastering its underlying mathematical model. The Poinsot
construction is rendered in stereo 3D graphics in the web browser and the simulation shows
the construction’s inherent elements, such as invariant ellipsoids, invariant plane, polhode,
herpolhode, etc. The latter are watched along with a large number of involved parameters:



vectors and scalars. The presented material is directed towards university students taking
the Analytical (Mathematical) Mechanics courses in the Faculty of Mathematics and
Informatics and students taking the Theoretical Physics and General Physics courses in the
Faculty of Physics in Sofia University, Bulgaria, but is not limited to use in other universities
due to simulation’s free unrestricted access on the Internet. The software was tested and its
effectiveness was ascertained through experimental and control groups. Data collected in
such experiments is presented in order to support the relevance of the study. Stereoscopic
3D simulations are a fruitful method for observation of phenomena hard to realize in
laboratory conditions such as weightlessness. The simulation, discussed in this paper can be
viewed and used from http://ialms.net/sim/ web address.

6. Zabunov, S, M. Gaydarova. Binet Construction in Online Stereo 3D Visualization.
Chemistry, 22, 770-777 (2013).

Abstract

The present paper describes an interactive online stereoscopic 3D visualization aimed at
e-learning rigid body mechanics. The visualization is realized using a numerical simulation.
This learning tool demonstrates free rigid body motion while visualizing the Binet
construction. The visualization and the underlying simulation was developed with the idea to
help students in their understanding of Newtonian mechanics, mastering its underlying
mathematical apparatus and creating a method for observation of phenomena hard to realize
in laboratory conditions, such as absence of gravity. The Binet construction is interactively
presented in 3D graphics with all of its inherent elements, such as invariant ellipsoid,
invariant sphere, angular momentum vector trajectory, etc. The simulation also demonstrates
a large number of vector and scalar parameters. This material is directed to university
students taking the Analytical (Mathematical) Mechanics courses and Theoretical Physics
and General Physics courses. It may be used at any university — the simulation is published
with free access on the Internet without restrictions of any kind (http://ialms.net/sim/).

7. Zabunov, S., M. Gaydarova. Rotating the flying disc in a stereo 3D simulation, Lat. Am. J.
Phys. Educ., 7, 517-520 (2013), pp. 192-195.

Abstract

Rigid body motion is part of mechanics that students find hard to understand. It is due to
the inability to exhaustively demonstrate such a motion in laboratories. For example,
throwing a disc happens fast and the motion cannot be properly observed. Also it is not
possible to show vectors describing the rotational motion while the body is moving. These
limitations considerably hamper the comprehension of the studied phenomena by students.
The current article tries to demonstrate the use of free online stereoscopic 3D simulations as
a virtual laboratory. The well known recreation game of throwing a flying disc hides important
physical insights. The motion of the flying disc is simulated and the rotation process is
analyzed qualitatively. The learning process using the simulation is followed and the
student’s benefits of utilizing the simulation are disclosed. The used stereo 3D simulation of
rigid body rotation can be observed free online at http://ialms.net/sim.

8. Getsov, P., D. Yordanov and S. Zabunov. Unmanned Airplane Autopilot Tuning.
International Journal of Engineering Research and Applications, Vol. 4, Issue 7 (V.5),
July 2014, pp. 01-07.


http://ialms.net/sim/

Abstract

This article considers different approaches for autopilot controller gain values adjustment.
The correct autopilot performance is tested using modeling methods. A variant of land-based
autopilot is considered. Examined are scenarios of UAV airplanes in level flight. The latter
are applicable to tasks such as remote sensing, controlled area surveillance, etc.

9. Getsov, P., D. Yordanov and S. Zabunov. Unmanned Aerial Vehicle Flight Control over a
Circular Path by Means of Manual Takeoff and Automatic Landing. Research Inventy:
International Journal of Engineering And Science, Vol.4, Issue 7 (July 2014), pp. 49-53.

Abstract

The present paper advices a platform used for research of standard unmanned aircraft
flight scenarios. Autopilot control method was used to model an unmanned aircraft flight in
the line of sight. Ideas of manual takeoff and automatic landing were tested. Authors present
to researchers the aircraft control test results. In the essence of the presented approach is
the creation of highly simplified control from the pilot point of view. Such a method allows the
operator to control the airplane through abrupt inputs to the control panel without leading to a
crash.

10. Getsov, P., D. Yordanov and S. Zabunov. Unmanned Aerial Vehicle Failure Modes
Algorithm Modeling. IOSR Journal of Engineering (IOSRJEN), Vol. 04, Issue 07 (July.
2014), V.2, pp. 55-59.

Abstract

The current article studies various predictable failure trajectories, observed during control
signals loss scenarios. Using modeling techniques, certain failure mode algorithms are
verified. The examined instances of failures are tested in the line-of-sight area. Certain
autopilot failure regimes are studied and the resulting trajectories of airplane uncontrolled
flight are scrutinized for determining failure resistant plane characteristics.

11. Zabunov, S., Getsov, P., Mardirossian, G. Development of the Experimental Multirotor
Unmanned Aerial Vehicle Helicopter Models of the XZ-Series. Aerospace Research in
Bulgaria, Ne26/2014, SRTI-BAS, Sofia, pp. 207-219.

Abstract

In a large number of cases, depending on the aims and tasks of the remote Earth
sensing experiment, the usage of airplane and helicopter flying laboratories is economically
well-founded. On the other hand, surveys of dangerous areas are often needed (wildfires,
radiation accidents, explosion hazard facilities, etc). In all those cases it is expedient to use
unmanned aerial vehicles (UAVs). During the last few years, the radio controlled UAVs have
gained large prominence, specifically the multirotor helicopters have established themselves
as the standard surveying and research flying platforms. They are predominantly used for
the purpose of remote sensing studies.

In the current article, authors have presented the benefits of the unmanned multirotor
helicopters, designed for remote sensing applications of specific areas of the Earth surface.
The idea and realization of three new models of multirotor helicopters from the XZ-series are
disclosed. The major technical and operational capabilities are analyzed and diagrams of the



avionics of the discussed models are shown. Special attention is devoted to the airframes.
The implementation of the XZ-series helicopters in projects developed in Space Research
and Technology Institute at the Bulgarian Academy of Sciences is discussed. Mainly,
attention is drawn to the National Aerospace System for remote sensing of the Earth in the
context of its usage for monitoring and protection from natural disasters.

12. Getsov P., S. Zabunov, G. Mardirossian, G. Nikolov. Using Unmanned Helicopters for
Thermal Imaging. UCCJIELOBAHUE 3EMIIN U3 KOCMOCA, 2015, No 5, c. 84-92.
ISSN: 0205-9604, Russia, pp. 84-92.

Abstract

The constantly increasing requirements for environment protection and disaster
management call for implementation of modern technical facilities and technologies for
monitoring that would allow gathering of the needed information in realdJtime. An innovative
approach in this regard is the implementation of unmanned aerial vehicles (UAV) for
discovery, observation and assessment of natural disasters, technological accidents, air
pollution, security and control of the energy transportation infrastructure, etc. The current
article offers a novel approach for utilization of unmanned helicopters for remote sensing
research and surveillance in the field of thermal imaging that offers better signal to noise
ratio in the gathered images.

13. Getsov, P., S. Zabunov. Quaternions Implementation Benefits for Simulation of
Unmanned Aerial Vehicles and Satellite Motion. International Journal for Scientific
Research & Development, vol. 2, issue 6, 2014, pp. 100-102.

Abstract

The current paper describes how quaternions are used successfully and effectively in
simulations of unmanned aerial vehicles (UAVS) and satellite motion through definition of the
UAV airframe or satellite body as a rigid body. By such means the authors try to raise
interest among students and scientists in the mathematical formalism of quaternions that
was very popular more than 100 years ago, but was replaced by vectors and matrices.
Nevertheless, quaternions benefits make them valuable in numerous tasks, among others
the numerical integration of rigid body motion dynamics equations. Simulations, part of the
current project, can be viewed on http://ialms.net/sim/ web address.

14. Zabunov, S., P. Getsov, M. Gaydarova. Stabilization of Free Rigid Body Motion Stereo
3D Simulation through Invariants, International Journal of Advanced Research in
Computer Science, Volume 5, Number 6, July-August 2014, pp. 9-16.

Abstract

A good spatial perception of the investigated physical phenomenon is important for
obtaining successful outcome of the research process. Stereoscopic 3D simulations in a full-
fledged online environment are applicable in scientific research of satellite and unmanned
aerial vehicle motion. Simulating complex mechanical problems for scientific and
experimental tasks requires not only precision to certain degree, but also correct and
consistent representation of the physical laws inherent to the simulated formalism. To attain
this aim, a genuine stabilization approach is needed.



The current paper describes an environment for simulation of free rigid body motion while
conserving certain invariants in order not to violate the underlying formalism of the
Newtonian classical mechanics even under the inevitable errors inherent to the numerical
integration. The dynamic stabilization through invariants of the free rigid body motion
simulation is depicted. The simulation, subject of the current paper, may be observed on
http://ialms.net/sim/ web address.

15. Zabunov, S., P. Getsov and M. Gaydarova. The Rigid Body Motion Table in a Matrix
Form. International Journal of Science and Research, Volume 3 Issue 7 July 2014, pp.
1867-1872.

Abstract

Rigid body motion table is a celebrated piece of knowledge and educational cornerstone
found in almost all theoretical mechanics textbooks. What these tables lack is the complete
presentation of all quantities describing the rigid body motion, namely the orientation or the
angular position of the rigid body. This omission is due to the vector formalism that is used.
To correct this inconsistency the authors show how the same table should be written using
matrix formalism. The authors also show how the fixed table helps students to much easier
derive frequently used formulas and equations regarding theoretical mechanics and more
specifically rigid body motion.

16. Getsov, P., S. Zabunov and M. Gaydarova. Stereo 3D Simulation of Rigid Body Inertia
Ellipsoid for The Purpose of Unmanned Helicopter Autopilot Tuning. International Journal
of Engineering and Science Invention, Vol. 3, Issue 8, v.1, 2014, pp. 28-35.

Abstract

The current paper aims at presenting the capabilities and benefits of an online stereo 3D
simulation for the purpose of unmanned helicopter autopilot tuning. The parameters of the
helicopter airframe are important for tuning the gains in the autopilot. The airframe is
modelled as a rigid body whose inertial properties are fully described by the inertia ellipsoid.
The inertia ellipsoid is another form of presenting the moment of inertia tensor of rigid bodies
but instead of using a numerical approach the described method implements 3D graphical
visualization. The current paper focuses on the benefits from stereoscopic graphical 3D
presentation of the inertia ellipsoid and how such a method helps designers and researchers
analyse, synthesise and tune unmanned helicopter autopilot algorithms. The simulation,
subject to the current material, may be observed at the following web address:
http://ialms.net/sim/.

17. Getsov, P., S. Zabunov, G. Mardirossian. H-Airframe Benefits for Constructing Quad-
Rotor Unmanned Helicopters. International Journal of Science and Research, Volume 3
Issue 8 August 2014, pp. 21-23.

Abstract

The H-airframe also called “fuselage”-airframe is a quad-rotor airframe structure that
exhibits a number of benefits over the classical four-rotor helicopter airframes, but it is still
underestimated and not widespread among designers. The current paper aims at disclosing
these benefits and comparing the H-airframe against most well-known airframes used in the
modern quad-rotor unmanned helicopters. Special attention is drawn to the dynamical


http://ialms.net/sim/

characteristics of the H-airframe and how unmanned helicopters based on this airframe
structure excel the standard quad-rotor airframes in mechanical rigidity, efficiency and
maneuverability.

18. Getsov, P., S. Zabunov, G. Mardirossian. Constructing Quint-rotor Unmanned
Helicopters using an H-airframe. International Journal of Engineering, Science and
Mathematics, Volume 2, Issue 10, Oct. 2014

Abstract

In the recent years the interest in unmanned helicopters is growing due to the advent of
efficient electric motors and batteries. The most abundant helicopters are the multi-rotor
aircrafts with four rotors due to their simplicity and lower cost. Nevertheless, researchers,
commercial users, organizations, institutions, companies and enthusiasts are planning on
implementing unmanned helicopters with more than four rotors. A major element in the
design process of these machines is its airframe. A thoroughly designed airframe may
significantly increase performance and reliability of the aircratft.

The current paper focuses on airframes of quint-rotor aircraft and specifically reveals the
benefits of a new quint-rotor airframe, called H-quint-airframe. The article discloses the
benefits of the H-airframe for quint-rotors when compared to the classic quint-rotor helicopter
airframes that are used by most parties at present day.

19. Getsov, P., S. Zabunov, G. Mardirossian. Unmanned Hex-Rotor Helicopter Based on an
H-Airframe. International Journal for Scientific Research and Developement, vol. 2, issue
7, 2014, pp. 1-2.

Abstract

Unmanned multi-rotor helicopters are gaining prominence in the past several years
among researchers and industry. A notable example of multi-rotor implementation is the
cinema industry. The lower cost of using unmanned aerial vehicles (UAVs) for movie making
compared to piloted aircraft has promoted multi-rotor helicopters as photographic platforms
for professional tasks of filming motion picture and still photographs. Such flying platforms
require significantly higher lifting power compared to amateur and hobby UAVs. Further
requirements include low vibrations and stability of the helicopter. On account of these
characteristics, the most widespread platform for photography is the six-rotor helicopter with
“star’-airframe. Simple, yet very productive, it has satisfied to considerable extent the
demand by the filming industry and other branches of users. But it still has drawbacks that
should be addressed by proposing a newer and innovative airframe design. The current
paper presents a new hex-rotor helicopter airframe design based on the H-configuration and
compares it with the most widespread “star’-configuration. All benefits in various aspects of
efficiency and effectiveness are disclosed.

20. Getsov, P., S. Zabunov, G. Mardirossian. Using the H-Airframe Paradigm for
Constructing Septa-Rotor Unmanned Helicopters. International Journal of Engineering,
Science and Mathematics, Vol 3 Issue 4, Dec. 2014, pp. 76-85.

Abstract

Using multi-rotor unmanned helicopters for various purposes becomes a practice in the
recent years, due to the increased efficiency of electrical motors and batteries and at the



same time their lowering cost. Multi-rotors are applicable in a number of situations, from
pollution monitoring and disaster management to scientific research.

Starting from tri-copters and quad-copters users are more and more demanding multi-
rotors with larger number of propellers aiming at lower risk, higher efficiency, larger
payloads, etc. Among those helicopters are machines with five, six, seven, eight or even a
larger number of propellers.

The current paper presents a comparison between the standard sever-rotor unmanned
helicopter in “star’-configuration and a new design again with sever rotors, but using the H-
airframe paradigm. The proposed design has a number of benefits that are disclosed in this
publication.

21. Zabunov, S., P. Getsov, G. Mardirossian. H-Airframe Based Octo-Rotor Unmanned
Helicopter. International Journals of Engineering & Scientific Research (IJESR), ISSN:
2347-6532, Vol 2 Issue 11, 2014, pp. 9-18.

Abstract

The multi-rotor unmanned helicopters are getting ubiquitous during the past several
years due to the advent of new magnetic technologies providing the electric motor industry
with high efficiency brushless direct current motors. The applications are endless, but most
common use is for camera platforms, research test bed, surveillance, disaster management,
military operations, search and rescue operations, etc.

Helicopters with larger number of rotors are generally desired due to their inherent
performance benefits and reliability advantage over helicopters with lesser number of rotors.

The current article focuses on eight-rotor helicopters also called octo-rotor machines or
octo-copters. Authors compare the contemporary designs while presenting a novel
masterpiece of an octo-rotor helicopter based on the H-airframe paradigm.

22. Getsov, P., S. Zabunov, G. Mardirossian. Quad-Rotor Unmanned Helicopter Designs.
Asian Journal of Natural & Applied Sciences, vol. 3, n. 3, Sep. 2014, Japan, pp. 77-82.

Abstract

The quad-rotor unmanned helicopter design has superior capabilities in comparison to
any other configuration because four rotors is the minimum number that assures attitude
management without the need for control surfaces or tilt rotor mechanisms. Quad-rotors
have drawbacks too, but the simplicity of their design and the low costs for obtaining and
maintenance of such a helicopter make them most ubiquitous among multi-rotor aircraft.

Starting from the four rotor paradigm authors have developed innovative designs of
qguad-rotor unmanned helicopters that have further benefits from the current designs and
although unable to offer the safety of helicopters with larger number of propellers they
present novel features and give researches and users new flying platform for their projects
and activities.

23. Zabunov, S., P. Getsov, G. Mardirossian. High-Speed Unmanned Octo-Rotor
Helicopters. Asian Journal of Natural & Applied Sciences, vol. 3, n. 3, Sep. 2014, Japan,

pp. 1-7.

Abstract



The importance of unmanned aircraft is increasing in the last few years. Although
unmanned aerial vehicles were used long ago even before WWII, the advance in electric
motor technologies and battery chemistries has made possible for a broad range of users to
utilize in their projects and activities the unmanned multi-rotor helicopters.

Multi-rotor helicopters help in a number of situations, from scientific research to man
rescue operations. Their most significant drawback is that they hardly withstand wind and
travel at low speeds thus having very limited range.

The current paper presents novel development of high-speed unmanned multi-rotor
helicopters that solve to great extend these problems by utilizing vertical propulsion
propellers in order to achieve high-speed of flight. Two models of the experimental XZ-series
are described.

24. Zabunov, S., P. Getsov, G. Mardirossian. XZ-4 VERTICAL TAKEOFF AND LANDING
MULTI-ROTOR AIRCRAFT. Asian Journal of Natural & Applied Sciences, vol. 3, n. 4,
Dec. 2014, Japan, pp. 1-7.

Abstract

The rapid development of unmanned multi-rotor helicopters has made small electric
helicopters ubiquitous and wide spread in our everyday life. From photographic platforms to
scientific test beds these machines have invaded our work and activities to a significant
extend engaging into areas of service and utilisation that no other technical tool after the
personal computer and the smart phone has ever achieved. But with its fast development the
limits of the new technology soon are revealed. Multi-rotor helicopters cannot fly to a long
distance nor can they sustain prolonged periods of flying without charging the batteries. On
the other hand, the good old fixed wing aircraft now equipped with electric motors copes well
with such tasks.

A solution to this requirement is the already well studied and tested vertical takeoff and
landing technology. But all present developments implement cumbersome and extremely
complex systems to achieve the so defined goal.

The current article presents a novel construction of the vertical takeoff and landing
electric multi-rotor aircraft, which solves all present problems of complex and expensive
structures and systems and offers a simple yet high quality vertical takeoff and landing
aircraft design.

25. Getsov, P., S. Zabunov, G. Mardirossian. High Efficiency Voltage Doubler for Unmanned
Multi-Rotor Helicopter Power Supply. International Journal of Management, IT and
Engineering, Vol 4, Issue 11, p. 124-133, Nov. 2014.

Abstract

During the last few years unmanned multi-rotor helicopters are getting ubiquitous due to
their low cost and efficiency. The power supply of these machines is lacking behind as are
doing many other modules in the avionics as well and users are suffering from being unable
to utilize fully the capabilities of these modern aircraft.

In order to increase flight times, high efficiency power supplies are needed. Current
models of lower class use passive power supplies with efficiencies in the range of 50%.
More common among expensive models are inductive power supplies. The latter ones offer
efficiencies from 70% to 95%. The upper limit is hardly achievable and also these power
supplies suffer from a number of drawbacks such as electromagnetic interference, high
frequency operation, weight, form factor, etc.



The present article demonstrates a capacitive voltage doubler especially designed for
unmanned multi-rotor helicopters with efficiency of over 98% and very small dimensions and
weight. The lack of inductors and low working frequency guarantee almost none
electromagnetic interference to other modules of the avionics.

26. Zabunov, S. QUATERNION-BASED AUTOPILOT FOR DODECACOPTERS - PART I.
Aerospace Research in Bulgaria, Ne28/2016, SRTI-BAS, Sofia, pp. 93-112.

Abstract

The innovations in modern unmanned aerial vehicles do pose higher requirements
against the autopilot aircraft control. Special demand is placed by the multirotor innovative
helicopters for their unique control system and rotor positions.

The current article establishes the core of a quaternion based autopilot suitable for the
innovative and award winning twelve rotor UAV helicopter Bulgarian Knight. Quaternions
offer a number of benefits to autopilot systems, but their implementation to specialized
autopilots used in innovative and unique drone models require exclusive attention and
discussion. As a result, an efficient and flexible autopilot is attained, because quaternion
computations are much faster and accurate than the other competing approaches.
Nevertheless, a quaternion-based autopilot requires sophisticated software libraries with
inherent significant complexity. The elevated accuracy and pliability of the quaternion
method is a fertile means for developing a prototype, scientific and research autopilot that is
suitable for customization in response to the novel UAVs specific needs.

MN3HeceHu goKknagm Ha Hay4HU KOH(bepeHLIMVI, I1y6l1VIKyBaHVI B MBbJI€H TeKCT

1. Zabunov, S. & Ivanov, K., 2003. Methods and Forms of Teaching "Information systems"
and "Computer networks and communications" with the Use of the Internet. Annual of
University of Mining and Geology "St. Ivan Rilski", Sofia, Bulgaria, 2003, Part IV:
Humanitarian and Economic Sciences, Vol. 46, p. 141-144

Abstract

This article intends to study the problem of educational content of the subjects
“Information Systems” and “Computer Networks and Communications” and particularly the
capabilities for efficient teaching of these subjects with the use of the Internet. The report
draws the benefits and drawbacks of e-learning, and drafts the components used for
organizing computer based systems, needed for modernizing the education of engineers at
the University of Mining and Geology “St. Ivan Rilski”. Starting from the experience of large
companies as Cisco Systems and Microsoft, the changes that should take place in education
of engineer specialists are drawn, with a view to the expedient accomplishment of the reform
of higher education in the frameworks of the University of Mining and Geology “St. lvan
Rilski” and especially the matter of the mentioned earlier subjects. The contemporary
complicated requirements to the people being educated are defined on the bases of a critical
assessment of the dynamically changing technological data access and gathering by the
means of the Internet infrastructure. Except that, the changed “working environment” of the
educator is illustrated, which finally leads to a change in form and content of educational
units and means of assessment of the future

engineer’s professional level.



2. lvanov, K. & Zabunov S. 2003. Model of Individually Adaptive Learning Management
System. Annual Conference of University of Ruse, 2003

Abstract

Model of Individually Adaptive Learning Management System : This article defines a
Model of Individually Adaptive Learning Management System (IALMS). IALMS aims at
providing students with a way of assimilating the educational material to a greater extent.
Simultaneously, IALMS attempts to engage students with a study of additional topics
depending on their interests and abilities.

3. Ivanov, K. & Zabunov, S., 2004. Individually Adaptive Learning Management System
Project. International Conference on Computer Systems and Technologies -
CompSysTech’2004, Rousse, Bulgaria, 17-18 June, 2004

Abstract

This article presents a project of a generalized and intelligent learning management
system. The whole project is organized upon the circular information flow between the
system and the learner. The main feature of the system is its adaptability to the individual
learner with the goal to maximize learning process results. This aim defines three major units
of the system: Tracking subsystem, Individualizing subsystem, and Adaptation subsystem.
They are situated sequentially along the information stream. The result of the work is the
definition of a complete Individually adaptive learning management system (IALMS).

4. Zabunov, S., 2004. A Language for Describing the Generating Structure of the
Educational Material in the Individually Adaptive Learning Management System.
International Conference on Computer Systems and Technologies - CompSysTech’2004,
Rousse, Bulgaria, 17-18 June, 2004

Abstract

This paper summarizes the structure of a complete Individually adaptive learning
management system (IALMS) and defines a formal language for describing the generating
structure of the educational material in IALMS. It tends to establish the structural model and
functionality characteristics of the Adaptive subsystem of the IALMS model. The generating
structure language is explained and fully syntactically defined.

5. Zabunov, S. & lvanov, K., 2004. Framework and Functionality of the Tracking Subsystem
in the Individually Adaptive Learning Management System (IALMS). ANNUAL OF
UNIVERSITY OF MINING AND GEOLOGY "ST. IVAN RILSKI" - Sofia, Bulgaria, Part IV:
MECHANIZATION, ELECTRIFICATION AND AUTOMATION IN MINES, Vol. 47, p.137-
140, 19th - 21st October, 2004

Abstract

This work presents the framework and functionality of the Tracking subsystem in the
Individually Adaptive Learning Management System (IALMS). As a result of the current
learning management systems analysis, there is revealed a reality of resources offered to
the e-learner by the computing machines that have never been mastered. These resources
belong to the intelligent computer systems. While the modern e-learning systems utilize the
multimedia and communications capabilities of computers, they don’t pay adequate attention



to the opportunity of a strategically planned conducting of the educational process. The small
number of intelligent learning management systems differentiate from IALMS by that the
latter represents a project of a generalized learning management system, not having strictly
predefined pedagogical categories and structures. IALMS is built on three major units,
situated subsequently along the information stream. They are: Tracking subsystem,
Individualizing subsystem, and Adaptation subsystem. These units are typical for their
programmability and flexibility. The current article examines the framework and functionality
of the Tracking subsystem in IALMS.

6. lIvanov, K. & Zabunov, S., 2005. INDIVIDUALLY ADAPTIVE LEARNING MANAGEMENT
SYSTEM (IALMS) IN THE FIELD OF THE MODERN ADAPTIVE AND INTELLIGENT E-
LEARNING SOLUTIONS. ANNUAL OF UNIVERSITY OF MINING AND GEOLOGY "ST.
IVAN RILSKI" - Sofia, Bulgaria, Part IV: HUMANITARIAN AND ECONOMIC SCIENCES,
Vol. 48, p.79-84, 20th - 21st October, 2005

Abstract

This article presents an Individually Adaptive Learning Management System (IALMS),
which is based on a model of adaptive and individualizing electronic education. Analyses of
some of the modern approaches, models and systems for adaptive and intelligent e-learning
is exhibited. These solutions are compared to the IALMS model. The main IALMS’s
distinguishing feature is outlined, namely the generalized model of individually adaptive
learning, upon which the system has been created. The paper examines the |IALMS’s
structure and model by analyzing the main functionality of the separate units that build the
system.

7. Zabunov, S., 2005. DESCRIPTION OF THE INDIVIDUALIZING SUBSYSTEM OF THE
INDIVIDUALLY ADAPTIVE LEARNING MANAGEMENT SYSTEM (IALMS). ANNUAL
OF UNIVERSITY OF MINING AND GEOLOGY "ST. IVAN RILSKI" - Sofia, Bulgaria, Part
IV: HUMANITARIAN AND ECONOMIC SCIENCES, Vol. 48, p.85-88, 20th - 21st
October, 2005

Abstract

This paper presents the core and the functionality of the Individualizing subsystem in the
Individually Adaptive Learning Management System (IALMS). An examination of the modern
e-learning management systems is presented, which reveals the opportunity of adoption of
qualitative characteristics offered by computers in the area of e-learning systems adaptation
against the learner's behavior. The work analyses the summation of information about the
learner and the creation of a profile of the latter, which helps to the following adaptation of
the system’s behavior. This adaptation is expressed in altering of the outgoing information
stream (called in IALMS “educational material”’). Thus strategically planned leading of the
educational process is achieved as an additional, qualitatively new, characteristic of the e-
learning management system. The few intelligent systems and models for e-learning
differentiate from IALMS in that the latter present a project of a generalized e-learning
system without strictly predefined pedagogical categories and structures. The foundation of
IALMS over three major subsystems placed consecutively in the informational stream. These
are: Tracking subsystem, Individualizing subsystem and Adaptive subsystem. These units
characterize with programmability and flexibility. The current article examines the structure
the functionality of the Individualizing subsystem of IALMS.



8. Zabunov, S. INTERNET OF THINGS AND DRONES, SES 2015 - Scientific Conference
with International Participation "SPACE, ECOLOGY, SAFETY", 12 — 14 October 2015,
Sofia, Bulgaria, pp. 131-134

Abstract

“Internet of Things” (loT) is a modern term gathering all or almost all devices that connect
to the Internet. But why not connect drones to the Internet and control them using the
Internet?

Drones are another modern trend in the high-end technological revolution and all
innovations in the unmanned aerial vehicle avenue are most welcome by industry and the
general user.

There are a few benefits from implementing Internet of Things in the drones and a few
drawbacks. The current paper tries to disclose all aspects of using drones as Internet of
Things. The author also proposes a new approach that is a partial Internet of Things
realization thus avoiding the disadvantages of IoT that may be dangerous and
simultaneously harvesting some of the advantages an loT application may bear.

nyﬁﬂMKaLWIVI B Hay4YHU-NnonynsaApHU cnucaHuns

1. 3abyHos, C. "3eneHuaT" n3touHuk Ha ceeTnuHa. CriucaHue lNpupoda, bAH, N3pnaHne
Ne4, 2013r.

Pe3lome

EdekTMBHUTE CBETIMHHM M3TOYHWUM Ca B OCHOBaTa Ha CBETNIMHHATA €HepruinHa
e(eKTMBHOCT — NpeanocTaBka 3a HamansiBaHe Ha obLiata KOHCYMaunsi Ha eneKkTpoeHeprus
Ha nnadetata 3ewms. Kato BWCOKO WKOHOMMWYHWM YCTPOMCTBA, MOSyNPOBOAHMKOBUTE
cBeToamoan ce sBsiBaT ,3€NEeHN” CBETNIMHHM W3TOYHULM, KOWUTO MECTAT eHeprumHuTe
pecypcu. pon3BoaCTBOTO HA eNeKTpoeHeprns BoAuM A0 3aMbpcsBaHe Ha npupopata —
€eneKkTpu4ecknTe LUeHTpanuM OTAEeNAT 3aMbpcuTenn, Hanpumep BbIMepoaeH aMoKcua,
SAPEHN OoTNagbuu, CEPHN CbeanHeHnsa. KonkoTo noBeye enekTpoeHeprus ce nNpov3Bexaa B
eneKkTpoLeHTpanuTe, TONMKOBa TMOBeYe Cce 3amMbpcsaBa npupogarta. EdektbT ot
N3Mnon3BaHeTo Ha CBETOAMOAUTE € HamansiBaHe Ha KOHCyMUpaHusl TOK U Taka HamansdBaHe
Ha OTAENsIHATE 3aMbpPCUTENN B NpUpodaTa OT eNneKkTpoLUeHTpanuTe.

2. 3abyHos, C. Enektpmnyecknte NpeBO3HN CpeacTBa — egHa 3abpaseHa ncropus.
CnucaHue lNpupoda, BAH, N3paHne Ne1, 2014r.

Pe3lome

be3cnopHo egHa OT HaW-MOAEPHUTE TEXHOMOIMMU Ca EneKTPUYECKUTE NPEBO3HU
cpeacTtBa. TAXHOTO pa3npocTpaHeHue obellaBa ga HaManu BpeaHUTE eMUCUN OT POCUITHN
ropuBa u 3aToBa Te 4YeCTO Ca HapudaHu ,3eneHn”’ NpeBo3HU cpedcTtsa. B nocnegHute
rOOMHW CTaHa SICHO, Ye enekTpoMobunbT Wwe npeobpasn TpaHcnopTa B CBETOBEH Maluab.
Han-ronemnte aBTOMOOMMHM KOMMAHUM Cce CTPEMAT Ada npeasnoxar MoAenu Ha
€neKTPMYECKN KoK, C KOMTO fa ce Bkovart B ,6M3Heca Ha geHs”. Ho ganu tasm TexHonorns
€ HOBa unun TS CTOM ,3aknioyeHa” B ObNOOKMTE apXmMBK HA TEXHOMOIrMYHaTa UCTopus noeede
ot 100 rognHn?

TexXHONOrMYHUTE OTKPUTMSA Ca KaTo NPOU3BEAEHUS HA U3SILLHOTO M3KYCTBO, HO MOHSIKOra
Te ocTaBaT CKpUTU. [NbXHW cCMe [a 3HaeM U ga BMAWM OTBbA MIIUTKUS XOPWU3OHT Ha



AHELWHUs OeH, 3aWoTo B MWHaNOTO CblecTByBaT MNPEKpacHM MbTuAa Ha 3HaHMWETO,
3aceHYeHn OT NocpeAcTBEHOCTTa U U30CTaBEHM B Hecnpaseannsa 3abpasa.

3. 3abyHos, C. KomntoTpute n Btoparta ceetoBHa BoviHa. CriucaHue lpupoda, bAH,
MN3naHune Ne2, 2014r.

Pe3tome

BTopaTta cBeToBHa BOWHa € NpesiloMeH MOMEHT B YOBeLLKaTa nctopmd. HenHata mpayHa,
HO W nNpoHULATEeNHa CbLUHOCT paxaa HOBM TeXHOMormm W pasBuBa ApYyrn, Treewm u
NPUKPUTK, Yakawm Tbpnenuso BypAta Ha cBoeTo nosieaBaHe. KomnwoTpuTe ce nosiBaBaT
TOoraBea, B TO3Y BWA, B KOWTO Ca HU U3BECTHU U OHEC — NpOorpaMmpyemMu, enekTpoHHNU, 6bp3un
n npeobpassaBallm Hawarta UCTopus.

4. 3abyHoe, C. be3annnoTHnTe netatenHu anapaTu B NOMOLL, Ha NpypodaTa 1 YoBeka.
CnucaHue lNpupoda, BAH, N3gaHne Ne4, 2015r.

Peslome

>KenaHneTo Ha XOopaTa Aa NneTdaT onnueTBopAaBa TAXHaTa cBobona na ce Bb3ouraT Hafg
cBeTa U Hag nopouute B Hero, Haa rpo3ortata u bonecTute, Hag BOWHUTE U CTpagaHundaTa.
MonetsvT e pagocTt, a Aa CbTBOpULWL neTaTtesiHa MawnHa € egHO OT OHe3n HeCpaBHUMU
yAOOBOJICTBUA, TaKa npuctpactdasallin N B CbLLOTO BpeEME Taka YNCTU, Ye BEOHDBX Hay4yun ce
Oa netun, YHoBeKbT Ce paxKaa B HOB CBAT Ha 663FpaHW—IHa HEe3aBUCUMOCT.



