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1. KPATKU CBEJEHUSA 3A TOKTOPAHTA

Hemno3naBam nuuno qoktopanta uwxk. Ctedan MapunoB Kazakos, HO OT
MIPUJIOKEHHUST KOMIUIEKT JOKYMEHTH € BUIHO, 4e ToM € 3apbpiumi LY | En. K.
[TpecnaBcku® B mepuona 2006 r.-2010 r. e mpuaobun OKC ,,6akanaBbp® u npe3
2010 r.-2011 1. OKC ,maructep®“ cbC CHEIMUATHOCT M KBaTU(UKAIIUS
,JImkenep no KoMyHuKaiMoHHU U MH()OPMAIIMOHHH CUCTEMHU .

OOyuaBan ce € B peJoBHa JOKTOpaHTypa B nepuona 2012 r— 2015 r. B
karenpa ,,KKT* na @akynTer no TEXHUYECKU HAYKH, KAaTO € MOJIOKUJT YCIENTHO
BCUYKM W3MUTH, TPEABUJICHHM B WHAUBHUAyadHUS YydeOeH IuiaH. Bcuuku
MEPUOANYHH aTECTALMH HA TOKTOPAHTA €A MOJIOKUTEITHH.

OG6yuenuero B AokTOpaHTypa Ha uHxX. Ctedan KazakoB € mpoBeneHO B
II'BJIHO CBOTBETCTBUE CBHC 3aKOHA 3a pa3BUTHE Ha AKaJAEMUYHUSA CHCTaB B
Peny6muka bearapus (B3PACPB) wu [lpaBumnuka 3a pa3BUTHETO Ha
akageMuyHusi cbctaB Ha Illymenckuss ynuBepcurer (LIIY) ,Enuckon
Koncrantun IIpecnaBcku’.

2. AKTYAJIHOCT HA PABPABOTBAHUS B
JAUCEPTAHUOHHUSA TPYA TIPOBJIEM

Hucepraunonnust Tpya Ha wuHX. Crepan MapunoB Kazakos
MPEACTABIIsABA 3aBbPLICH HAYYHO-WU3CJENOBATEICKA TpPYH, TOCBETEH Ha
KOJIM3UUTE B Tpaduka Ha JTaHHU B JIOKATHUTE KOMIIOTBPHUTE Mpexu. B
ChbBpPEMEHHATa WHAYCTPUS OCHOBHO HANpPaBIICHUWE € aBTOMAaTU3alusTa Ha
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IIPOM3BOJICTBEHUTE TPOIECH M TIXHOTO YIIPAaBJICHHE B peanHo BpeMe. Tosa
Hajlara KOMITIOTBPHHATE MpPEXKH Jia IpeaaBaT W 00paboTBaT KOMAHIUTE U
JaHHWTE C MHUHUMAJIHO 3aKbCHEHHe. [IpenBua Ha TOBa aKTyaJlHOCTTa Ha
JTUCEPTAIMOHHUS TIPOOJIEM Ce OTKPOsSBa MHOTO SICHO, Thii KaTO OCHOBEH O0CKT
Ha M3CJIe/IBaHEC B JAWCEPTAIlMOHHUSA TPYa ca HAOJIOJECHUETO W aHAJIW3bT Ha
KOJIM3UUTEe B Tpaduka Ha JaHHUA B JIOKAJIHUTE KOMITIOTBPHHTE MPEXKH BbH3
OCHOBA Ha CPEIHOTO BPEME M JTUCIICPCUATA 3a 3aKbCHEHUE Ha JaHHUTE.

Crnensa ga ce oTOCNIEKH, Ye HaIpaBeHaTa OT JOKTOpaHTa 0OOCHOBKa Ha
aKTyaJHOCTTa Ha IUCEPTALMOHHM TPYJ € KOPESKTHA M OCHOBATEIIHA.

Temara Ha AUCEpPTAI[MOHHUS TPYJ € aKTyajaHa M MOJY4YCHHTE Pe3yTaTH
me ObgaT IMOJIG3HM 3a TeOopHATa M IIpPaKTHKaTa 3a I[0J00psBaHe
IPOM3BOJUTEIIHOCTTA Ha TpaduKa HA JAHHH B MPEKHUTE, OOCIYKBAIIHM JaICHO
BEJIOMCTBO WJIM NPEANPUATHE M IO-HATATBhK, MOXE OW uYpe3 MoauduKanus,
npwiokumMu W B obOmactute Ha L, INDUSTRY 4.0” u ,The Internet of
Things”(loT).

3. KPATKA AHAJIMTUYHA XAPAKTEPUCTUKA HA
JUCEPTAIIMOHHUA TPY [

AHaIM3BT HA MPEACTABEHUST 3a PELEH3UpPaHE IUCEPTAUUOHEH TPYH
MOKa3Ba MPABWJIHOTO ONPEACIISIHE HA IIe]Ta Ha JIUCEPTALMOHHOTO H3CIIE/BAHE:
Jla c€ U3CIeABAT KOJIM3UUTE U BPEMEHHUTE MapaMeTpU Ha PA3IMYHUA CTPYKTYpPH
Ha JIOKAJIHU KOMITFOTbpHU Mpexu u3rpaaenu no ctanaapt IEEE 802.3 Ethernet.

3a mocTuraHe Ha MOCTaBEHATa LEJ MPAaBHIIHO ca ONPENENICHU CIEIHUTE
HAy4YHO-M3CJIEOBATENICKH 3aJa4y 32 PellaBaHe:

1. OnpenensiHe Ha TPOITyCKaTeIHATA CIIOCOOHOCT Ha ChOOIIECHUSITA TIPU
pa3IMYHO HaTOBAapBaHE HA MPEKATA;

2. U3cnenBaHe Ha mpolieca Ha BH3HUKBAHE HA KOJU3UU B JIOKAJIHA
KOMITIOThpHA Mpeska u3rpajena o cranaapT IEEE 802.3 Ethernet;

3. OmnpenensiHe Ha BPEMEBUTE IMApaMETPH Ha JIOKaJTHA KOMITIOThPHA
Mpexa m3rpaaena o cragaapt IEEE 802.3 Ethernet B 3aBucuMoCT OT cTeneHTa
Ha KOJIU3UUTE;

4. OnTuMu3MpaHe Ha CTPYKTypara Ha KOMIIIOTbpHaTa Mpexa 3a
MOCTUTaHE Ha MAaKCHUMaJIHA CKOPOCT Ha MpejaBaHe Ha ChOOIICHUSTA;

5. CpaBHUTENEH aHAIW3 HA CTPYKTYPHU C pas3iudyeH Opoil KOMIIIOTpU U
HUBA Ha yNpaBIICHHUE.

ITocraBenuTe 3amaunM ca aJeKBaTHU Ha 1eJTa M ca pEHIeHH B
HEOOXOoauMHsI 00eM M Ha BHCOKO HAay4yHO HHBO, KaTO ca HU3IOJI3BaHU
CHBPEMECHHM TEXHUYECKH CpPEJICTBAa W METOJMTE Ha MaTEeMaTHYEeCKOTO,
KOMITIOTBPHOTO M (PU3HYECKOTO MOJICIIUPAHE.

JuceptanmioHHusT Tpy € ¢ obem 121 crpanuru, ot kouto 49 purypu u
3 Tabnuiu, U c€ ChCTOM OT CIUCHK HA M3IMOJBBAHUTE CBHKPAIIEHUS, YBO/I,



4YeTUpU TIJIaBHU, 3aKIOYCHUC, CIIMCbK Ha M3I0J3BaHATA JIMTCpATypa U
IIPHIIOKCHU .

B rmaBa 1 e HampaBeH aHaiu3 Ha CTAaHAAPTUTE 34 H3rPAXIJaHE Ha
JIOKaJTHU KOMIIOThpHU Mpexu 1o ctanaapta IEEE 802.3 Ethernet u Bumosete
TONOJIOTUM HA KOMIIOTBPHUTE MpPEKH M3MOJ3BAHM BBB BEIOMCTBA U
MIPOU3BOJICTBEHU MPEAIPUATHS.

B rmaBa 2 ca aHaIM3WpaHH CTPYKTYPUTE HA JIOKAIHUTE KOMITIOTHPHHU
MpPEXKH M ca IPEICTaBCHH METOJIM M CPEACTBA 3a MOHHTOPHHI M OIICHKa Ha
nporiecute B TaX. OOoCHOBaHa € TMpoleaypa 3a IpelaBaHe Ha JIaHHU B
CBOOO/IHA cpejia.

B rmaBa 3 B geraiinu ca W3CIEABaHM MOJEIM WU €A AHAUIM3UPAHU
IPEIIKUTE W KOJM3UUTE NpH IMpelaBaHe Ha ChOOLIEHUS B JIOKAIHUTE
KOMIIIOTBPHU MpPEXH, KaKTO U MOAXOAUTE 32 TAXHOTO OTCTPaHSBAHE.
OO0ocHOBaH € NpOILIEChT Ha IMpeJaBaHe Ha CHOOIIECHUATA M METOIBT 3a
YIOPABJICHHE HA MOTOKA OT JaHHU. AHAJIM3UPAHU ca JIOTOBUTE (aljioBE, KOUTO
ChABpKAT HMHQOpMaLKg 3a MPOOJIEMHHUTE IIPOLIECH, KOWUTO CE€ CIy4yBaT B
JIOKaJHaTa MpeXka, KaKTO U KOJIKO U KakbB TpaduK MpEeMHHABa, KOTA U IMPHU
KAaKBHU YCIIOBHs c€ NOsBABAT Koym3uu. I[IpencraBeHun ca W ca IPUIOKEHU
BB3MOKHOCTUTE Ha codtyepuus npoaykt ,CISCO Packet Tracer” 3a
cumynupane Ha Tpaduxk B LAN IEEE 802.3 Ethernet. Upe3 makera ca
MPOCKTUPAHU U CUMYJIMPAHU JIOKATHU MPEKU Ha pa3iuueH Opoi HuBa (2, 3 u
5). Cnien mpoBelieHH U3CIIEBAHUS, PE3yATATUTE OT padoTaTa HAa CUMYJIHPAHUTE
MpEXH ca TpeacTaBeHd TabmuuHo U rpaduuecku. Pasrnemanum ca
xapakrepucTukuTe Ha LAN cBbp3anu ¢ eheKTUBHOCTTa Ha TpaduKa B Ui€ajIeH
KaHaJl 3a peJaBaHe U KaHall 3a MpeAaBaHe ChbC CMYLICHUS.

B rnaBa 4 ca pa3paboTeHH MaTeMaTUYECKH MOJEIM Ha BEPOSITHOCTHO-
BPEMEBHUTE XapaKTEPHUCTHUKH, OMKCBAIIM Ka4eCTBOTO Ha paboTa Ha JTOKATHUTE
KOMITFOTBPHA MPEXH - CPEIHOTO BpeMe 3a 3aKbCHEHHE Ha CHOOIICHUATA B
CJIOHA CTPYKTYypa Ha JIOKaJIHa KOMIIOThpHA Mpexa 1o ctannapta |[EEE 802.3.
W3BeneH e MmaTreMaTHUECKH M3pa3 3a OMpe/eissHe Ha AUCTIEPCUITa Ha CPEAHOTO
BpeMe 3a 3aKbCHEHHME Ha ChoOIIeHusTa. HampaBeH € cpaBHUTENCH aHAIU3 Ha
paznuyau cTpyktypu Ha LAN. Pasrnenanu ca daktopute, KOUTO OMpPEHEsT
MPOIBIDKUTETHOCTTa Ha IMKBJA 3a TpeAaBaHe HAa CHOOIICHHWS Ha JIOKalHA
KOMITIOTbpHAa Mpexa. B Tabmuuen u rTpaduueH Bux ca TpeACTaBEHU
pe3ynTaTuTe OT MPOBEICHUTE M3CIEABAHUS 3a OMpEIEIsiHE MaTEeMaTHIECKOTO
OYaKBaHE Ha BPEMETO 3a 3aKbCHCHHE Ha CHOOIIECHUATA W JUCIICPCUATA Ha
BpEMETO 3a 3aKbCHCHHEC M Ca CPaBHCHM C TCOPETUYHUTEC TIOCTAHOBKH.
HampaBenu ca u3BOAM, KOUTO IMOKAa3BaT NP KaKBH yCIIOBHS JIOKAJTHATA Mpexka
MOJKE J1a TOCTUTHE MaKCHMajHa MPOU3BOAUTEIHOCT, 3a Ja yIpaBisiBa MPOLecH



B peanHo BpeMe. M3BeaeHM ca NpPENnopbKU 3a H3rpaxJaHe Ha JIOKAJHU
KOMITFOTBPHU MPEXH 32 YIIPABJIECHHUE Ha MIPOLIECH B PEATHO BPEME.

B 3akmrodeHuwero, OT TIWleAHA TOYKa Ha aBTOpa, ca (POpMYJIUpPAHH
OCHOBHHTE IMPUHOCH U MPUJIOKEHUS Ha PE3YJITATUTE OT U3CIEABAHETO.

Bceska rnaBa e 006ocobeH erarr oT peuraBaHnusA HpO6HCM H 3aBbpIIBa C
HN3BOJH, KOUTO AKICHTUPAT BbPXY INOJIYUYCHUTC PCIYIITATHU. ToBa mo3BoJIsIBa Ja
CcC I[06I/Ie IIJIOCTHA IMPCACTAaBa 3d HAYYHOTO U3CJICABAHC.

B nucepranmoHHMss ~ Tpyld, ca  W3MOJ3BaHM  METOAMUTE  Ha
MaTEMaTUYECKOTO, KOMITIOTBPHOTO M (hu3nueckoTo Mojenupane. [locouenure
METO/M Ca MPHUJIOKEHU JIOTMYECKM OOOCHOBAHO M Ca HAIBJIHO aJICKBaTHU Ha
1eJITa U 33/1a4UTE HA TUCEPTALIMOHHUS TPY/I.

CrpykTypata Ha OUCEpPTALMOHHMS TPYJ MO3BOJISIBA Jla CE€ MPOCIEIU
JIOTUKAaTa ¥  TPUYUHHO-CJIEJACTBEHUTE BPB3KM  MEXIYy  M3IMOJI3BaHATa
METOJIOJIOTUSI U TOJYUYCHUTE pEe3yJTaTh MPU H3CICABAHETO HA TPEIIKUTE U
KOJIM3UUTE B JIOKAJTHUTE KOMITIOTBPHU MPEXH, ITPU KOETO HE OCTaBAaT ChbMHEHUS
OTHOCHO JIOCTOBEPHOCTTA Ha MPEACTABCHUS HAy4YeH MaTepual.

4. MTIPUHOCHU HA TOKTOPAHTA

OO6o0maBaiikil  ChIIHOCTTAa M CHIBPKAHUETO HA JAUCEPTAIMOHHOTO
u3Clie/IBaHe, TMPUHOCHTE Ha JOKTOpaHTa MOTaT Ja ce KiIacHupuIupar Karo
HAyYHO-TIPWJIOKHH U MPUIIOKHU:

|. Hayuno-npunosxcnu npunocu:

1. Monudunmpan e anropuThbM 3a 00pabOTKa Ha KOJM3UU B JIOKajHA
KOMITIOTbpHA Mpesxa, u3rpagena no cranaapt IEEE 802.3. Ethernet;

2. CuHTE3UpaH € CHUMYJIAIlMOHEH MOJECI 3a IMpeaaBaHe Ha CHOOIICHHS B
JOKaJIHA KOMIIIOThPHA MpEka Ha moBede oT eaHo HuBO 3a craHjapt IEEE
802.3. Ethernet;

3. Pa3zpaboTen e mMaTeMaTW4YeCKH MOJENT M € TOJy4YeH MaTeMaTHYeCKH
n3pa3 (4.13) 3a onpeaensiHe CPeTHOTO BpeMe Ha 3aKbCHEHHE Ha CHhOOIIECHUATA
3a JIoKasHa KommioThpHa Mpexka mo cramapt IEEE 802.3. Ethernet ¢
U3rpajicHa CTPYKTypa Ha TOBEYE OT €IHO HHBO B pPE3yJATaT Ha BBH3HUKHAIH
TPEIIKHA U KOJIU3UH MEKy N Ha Opoil KOMIIOTPH;

4. PazpaboTeH € MaTeMaTH4YEeCKH MOJEN M € TMOJIy4YeH MaTeMaTHYCKU
uzpa3 (4.27) 3a omnpejaensHe Ha JUCIEpPCHATa Ha BPEMETO 3a Ipe/laBaHEe Ha
ChOOIIIEHHS 32 JIOKaJIHA KoMITIOThpHA Mpeska o cranaapt IEEE 802.3. Ethernet
C M3rpajicHa CTPYKTypa Ha MOBEYE OT €HO HUBO B pe3yJTaT Ha BB3HUKHAIU
I'PEITKHA U KOJIU3UH MEKy N Ha OpOii KOMITIOTPH.

Il. IIpunoswcnu npunocu:
1. Apantupano e npuioxenuero “CISCO Packet Tracer” 3a uzcnenBane
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HA IPELIKUTE U KOJM3UUTE B JIOKAJHU KOMIIOTHPHU Mpexu o crangapt IEEE
802.3 Ethernet.

2. Pa3paboTeHa € MeTo/IMKa 3a MPOBEKAaHE HAa U3CIIEABAHE HA TPEIIKUTE
U KOJU3UMUTE B JIOKAJTHM KOMIIKOTBPHM Mpexu no crapapt [EEE 802.3
Ethernet.

3. [IpoBeneno e nscnensane 3a aHanu3 Ha kKonusunute B LAN IEEE 802.3
Ethernet n ca HampaBeHu npenopbKH 3a Oposi HA HHUBATa U KOMIIOTPUTE B
Mpexara.

Taka dopmynupaHuTe B AMCEPTALMOHHUS TPYJ HAYUYHO-TIPWIOXKHHU U
OPWIOKHU TPUHOCH Ca KOPEKTHM W ca pe3ylrar oOT TojsM 00eM
eKcriepuMeHTaaHu 1aHHUu. C MoydeHUTe pe3yiaTaTH ce o0oratsBaT TEOpHUsiTa U
MpPaKTUKATa HA JIOKATHUTE KOMITIOTHPHU MPEXKH.

5. NYBJIMKAIMU MO AUCEPTAIUSATA. O®POPMSHE HA
ABTOPE®EPATA

[TomyuennuTe B OUCEPTALMOHHHS TPYJ HAYYHH W HAYIHO-TIPHIIOKHU
pe3ynTaTH ca TNpeACTaBeHH B 7 cTaTuu, myOnukyBaHu B mepuoga 2010r. —
2014 . Yetupu ca wu3Hecenn Ha KoHbepenumu Ha LY, nBe Ha HayuyHa
KoH(epeHuus B JlaTBus, a enHa € MyOJMKyBaHa B MHJEKCUPAHOTO CIIMCAHUE
»Scientific and Applied Research. Becuuku myGnukanuuTe ca MOATOTBEHH OT
JOKTOpaHTa CBBMECTHO C HAay4YHHS My pPBKOBOJAUTEN U ChIbpPKAT Hai-
CBILIECTBEHUTE MOMEHTH OT H3CIEABAHETO, KOETO € Jaj0 BB3MOXKHOCT Ha
HayyHaTa OOIIECTBEHOCT Ja C€ 3alo3Hae C JUCEPTAlMOHHHUS TPYJ Ha HHX.
Credan Kazakos.

ABtopedepatbT € 0QOpMEH aKypaTHO M  OTpa3siBa HalbJIHO
CHIBP)KAaHUETO W TIOCTUTHATHTE pE3yaTaTH B AHCEPTAIMOHHUS TpyaA. B
ChABPKAHUETO Ha apTopedepaTa B JOCTaThYEH O0EM ca Mpe/ICTaBeHU
AHAIMTUYHO W TpaQUYHO TOCTAaHOBKATA Ha pEIIaBAaHETO Ha 3aJayuTe W
nosydyeHuTe pesynratd. OT W3I0KEHHETO B aBTOpedepaTa Moke /1a ce OlEHU
KOMIIETEHTHOCTTAa Ha JOKTOpAHTa 3a MPOBEXKIaHEe Ha HAyYHO-U3CIIE0BATEIICKA
pabora.

6. JUTEPATYPHA OCBEAOMEHOCT U KOMIIETEHTHOCT
HA TOKTOPAHTA

[Ipu pa3paboTBaHETO HAa IAUCEPTANMOHHUSA TPYJ ABTOPBHT KOPEKTHO €
uutupan 133 uzroynuka, ot kouto 43 Ha kupwimia u 90 Ha natuauna. I'oasima
4YacT OT JIMTEPATypPHUTE HW3TOUYHHUIM Ca TSICHO CHEHHAIU3UPAHU HAyYHH
CIIMCAaHMS U PEHOMUPAHU MEXKIyHApOJAHU (GOPYyMH MO MPOOJEMUTE HA aHAIU3a
U TPOCKTUPAHETO HA  KOMMIOTBPHU  MpPEXH, KOETO  JEMOHCTpHUpa
OCBEJIOMEHOCTTa M KOMIIETEHTHOCTTa Ha JIOKTOpaHTa B Hay4yHaTa o0JiacT Ha
JYcepTalusITa.



7. BEJIEXKKH U ITPEIIOPBKU

KbMm 3ammckara Ha [OucepTallMOHHMS TPyZ MOTAaT Ja C€ HampaBsT
3a0€JeKKN OCHOBHO OT PEJAKIIMOHEH XapaKTep:

1. JlomycHaTH ca TEpPMUHOJIOTMYHU HETOYHOCTH;

2. HanpaBeHu ca AUPEKTHU MPEBOAM HA AHTJIMMCKH TEPMHUHH, KOUTO HE
ca MPUETH B CIICLUAIM3UPAHATA TUTEPATYPA HA OBITapCKU €3HK.

[IpenopruBam Ha uHk. Credan KazakoB na mpoabKU HaydyHUTE CH
pa3paboTKu MO TeMaTa U Jla MyOJuKyBa CaMOCTOSITEIHO HAYYHU MyOIMKaluU €
pe3yaTatu oT ObJenaTa Cu u3ciae0Barescka padbora.

8. BAK/IIOYEHUE

[IpencraBeHuAT 3a peUEH3UpaHE NUCEPTALUOHHUAT TPYHA IPEACTABISABA
3aBBPLICHO HAYYHO-TIPUJIOKHO M3CIEABAaHE C IYyOJMKYBaHU pE3yJTaTd II0
aKTyaJIeH U BaXK€H NpoOieM 3a Koiau3uure B Tpaduka Ha aaHHUM B LAN wu
otrroBaps Ha m3uckBanusTa Ha 3PACPD, [IpaBuiHuka 3a npuiiaraHeTo My U Ha
[IpaBmiiHMKa 3a pa3BUTHMETO HA akageMuuHus cbcTtaB Ha LY | Enwmckon
KoncranTun IIpecnaBckn™.

Nmaliky npensua W310°KEHOTO B PELICH3UATA, IpeajaraM Ha HAy4HOTO
xypu A HAJE ob6pasoBaTenHata u Hay4dHa creneH “JlOKTOp” Ha HHX.
Credpan Mapuno KazakoB B mpodecnoHanHOTO HampasieHue 5.3
»,KOMYHUKAIIMOHHA M KOMIIIOTbPHAa TEXHUKA , IO HAay4yHaTa CIIEHHAIHOCT
»,»KOMYHHKAIIHOHHU MPEXHU U CUCTEMHU .
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