OT3bIB
O()MLHATBEHOTO OIIIOHEHTA
Ha pucceprauuio Amoa Kyanmo-xkan Apmen JXKeadpya Ha temy: «Ympas-
JICHHEe IpoLeccaMi  pa3paboTKU CHEeHalIbHOTO IpOorpaMMHOro obecrede-
HUSI WHOOKOMMYHHKAIOHHBIX CHCTEM C OTKPBITBIM HCXOTHBIM KOIOM B
O0JIaYHBIX apXUTEKTypax», IIPeICTABIEHHYIO Ha COMCKAHME y4YeHOIl cTe-
[IEHW KaHIuaTa TeXHUYECKUX HayK 110 crienuaibHocTH 2.3.5. « MaTtemaru-
4ecKoe U IporpaMMHOe obecreueHre BEIYUCTHTENLHBIX CUCTEM, KOMILIeK-
COB M KOMIIBIOTEPHBIX CeTei

AKTyaJbHOCTL TeMbl. AKTYyalbHOCTH TeMbl AuccepTanmu Amoa K-k A.JK.
00ycyioBneHa OypHBIM Pa3BUTHEM BBIYMCIMTENBHBIX CHCTEM, KOMILIEKCOB M KOMITh-
IOTEPHBIX CeTeH U, KaK CJIe[CTBHE, pa3HOOOpa3ueM TEXHOIOIMH yIpaBIeHUs] UMHU, B
TOM HHCJIe ¥ O0JIAUHBIX. DTH CUCTEMBI, KOMIUIEKCH U KOMITBIOTEPHBIE CeTH Cero/IHs
SBJIAIOTCS HEOTBEMIIEMOU YACTBIO CIOXKHBIX TEXHUYECKHX, OPraHH3alHOHHEIX, B TOM
quclie ¥ MHPOKOMMYHUKAIIMOHHBIX cHcTeM. COTNacHO OCHOBHBIM TTOJIOKEHHUSIM TeO-
pUK yIpaBlIeHHUst HEOOXOAUMBIM 3TallOM YIIPABICHUST CUCTEMOM ABIAETCS Tall OIIpe-
HEJIeHUs ee COCTOSIHUS. ECTecTBEHHO, NPUMEHUTETHHO K WH()OKOMMYHUKALIMOHHBIM
cucreMam ¢ O0JIAYHBIMU TEXHONIOTHSAMM, Ba)KEH pe3yNbTaT aHaIHW3 [POH3BOIUTENb-
HOCTH ¥ TIPOTHO3UPOBAHUS TOCTYIIHOCTH MHOTOYPOBHEBOH 00/iauHOi cpebl, obec-
MCYHBAIOLIYIO YyYET BPEMEHHU JKU3HH OCHOBHBIX KOMIIOHEHTOB U OLEHKY JTOCTYIIHO-
CTH 00/1aYHOMN Cpefbl. B cBA3M ¢ BhIMIecKa3aHHBIM, CYLIECTBYET HEOOXOAUMOCTh Pa3-
BUTHUsI MOJIeNICH aHajau3a M alrOpUTMOB pa3pabOTKH CIELUaIbHOTO IIPOrPAMMHOLO
obecrieueHns HHPOKOMMYHHUKAIMOHHBIX CHCTEM C OTKPBITBIM HCXOIHBIM KOIOM B
OOJIaYHBIX cpellaX Ha OCHOBE CHTYalHOHHON 00pabOTKM Ka’kIOro BAPHAHTA OTKPLI-
TOCTH U YyYeTOM CHIENU(PHUKU NpeaMeTHOH 00JacTH MpOJyKTa HA OCHOBE I'OPH30H-
TalbHBIX WM JUArOHambHBIX CBs3ed. Ha ocHOBaHUM 3TOro aBTOp AMCCEpTALUU
000CHOBAHHO C(HOPMYIHPOBAT LETb HCCIEN0BAHUS: CO3aHUe MoJenell aHaau3a u
aJITOPUTMOB pa3paboTKH CHELHalbHOI0 MPOrpaMMHOr0 obecrieueHus: HHPOKOMMY-
HUKAMOHHBIX CUCTEM C OTKPBITEIM UCXOJHBIM KOJOM B 00TaUHEIX Cpejax.

Crenenb 000CHOBAHHOCTH HAYUYHBIX NOJOKEHHH, BHIBOAOB H PeKOMeHIa-
i, chopmMyJTHPOBAHHBIX B AHCCEPTALHH

Tema muccepraumun Amoa K-x.AJK. cooTBeTcTBYeT HaydHOMY HaIpaBlIeHHIO
«BprducnuTenbHble KOMIIEKCH U HPOGIEeMHO-OPUEHTHPOBAHHBIE CHCTEMbI YIIPAB-
nenusd GI'bOY BO «Boponeskekuil rocyiapcTBeHHbIN TeXHUYECKHH YHIBEPCHTET.

Jluccepranus COCTOUT U3 BBEAEHHS, YeThIPEX IMIaB, 3aKIIOUSHUS U CIIHCKA JTH-
TepaTypsl. O0muii o6bem pucceprauun coctasiser 167 crpanni. CIHCOK TuTepa-
TypBl COCTOUT M3 169 Haumenosanuil. MnniocTpatuBHBIM MaTepuan coepkut 22
pucyHka 4 15 tabnui.

B nepsoii riaBe quccepralii aBTOpOM MpeCTaBleHbl Pe3ybTaThl aHaAIH3a
0COOEHHOCTEH MpoLecca IPOSKTHPOBAHHS MPOTPAMMHOI0 06eCIIeUeHHs ¢ OTKPBITHIM
MCXOIHBIM KOJIOM B OOJIaYHBIX Cpenax, IMO3BOJHUBILHE €My BBISBHUTHL OCOOEHHOCTH
pellleHHs 3a7a4 UCCIIeTOBAHMSL.

Bo BTopoii riase aBTop mpencTaBuil pe3yabTaThl MOCTPOEHMS CHTYALIMOHHOM
MOJIC/IH aHaIu3a OpraHu3aluu-paspaboTyrKa IPOrpaMMHOI0 00eCHeUeHUs ¢ OTKPbI-
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THIM IPOrPaMMHBIM KOJOM, 00ecneunBaroleil moyyeHne OleHKH OTKPBITOCTH MPO-
rpaMMHOro obecriedenus HHPOKOMMYHHUKAIMOHHOM cucTeMbl. IIpH 3TOM MOCTaHOB-
Ky 3aJ1a4¥ Ha ee pa3paboTKy IenecoodpazHo 66110 chOpPMYTHPOBATE GOlee YeTKO.

B Tperbeii riape mpencTaBieHO OMVcaHHe pPe3ylbTATOB HCCIIEIOBAHHUS TeX-
HOJIOTHH CTOXACTHUYECKOr0 MOJAEIUPOBAHUS 00JaYHON apXUTEKTYPhl BBIYMC/INTEb-
HOH CHCTEMBI ¥ IPUBEIEHO ONUCAHHE e MOAW(DUIMPOBAHHOIO BapHaHTa. JleffcTBH-
TEJILHO, aBTOP I0Ka3asl, YTO MpeJIoKeHHas MOAUGMUKAIIUS TEXHOIOTHH CTOXacTHYe-
CKOT0O MOJENUPOBaHHsI 00Ia4HON apXUTEKTYpbl 00ecIeYrBaeT ONpeaeleHNe KIacCoB
paboueil Harpysku, koHburyparmu obiaka 1 B3auMocsssell Mexry paboueil Harpys-
KOH 1 00/1aKOM B CIIEHAPHUAX MYJIbTHOOTAUHBIX/THOPUIHBIX 00MaYHBIX/TTOrPAHHYHBIX
BBIYUCJICHUM.

B 4ers€pToii riaBe aBTOp NpeaCTaBHMI pe3yabTaThl MCCIIENOBAHHUS, CBS3aH-
HBIC C YNPaBJIEHUEM JOCTYNMHOCTHIO U [POU3BOIUTEILHOCTHIO HH(BOKOMMYHHKALM-
OHHOIl CHCTEMbL. B 4acTHOCTH anropHT™M HACHTHOHKALMH COCTOSHUS HHPOKOMMY-
HUKALIOHHOH CHCTEMbI Ha OCHOBE OO/NauHbIX BBIYKUCIEHUH, CTPYKTypa IIPOrPaMMHO-
FO TPOTOTHUIIA CUCTEMBI pacrio3HaBaHUs OJOKHPOBOK M ONTUMH3AIMU JOCTYIIHOCTH
00JIa9HBIX CEPBUCOB. Pe3ylbTaThl MMHUTALMOHHOIO MOJEIMPOBAHUS TTOTBEPINIH,
49TO NPENJIOKEHHAsl CUTyallMOHHass MOIelb aHalli3a OpraHu3aluu-pa3padoTIHKa
NPOrpaMMHOIr0 00eCIeueH ss ¢ OTKPBITBIM IIPOrPAMMHLIM KOJIOM sIBJsleTcst Gosee
TOYHOM I10 CPABHEHHUIO CO CTAHAAPTHBIMU MOIEJISIMH.

[lonoxenusl, BEIHOCUMBIE HA 3AILHTY, COOTBETCTBYIOT CIEAYIOIIMM MYHKTaM
facnopra CleUuanbHOCTH: 1.3 «Moaenu, MeTOIbl, apXUTEKTYPbI, alITOPUTMBI, S3bIKH
U TIPOrPaMMHBIC HHCTPYMEHTBI OPraHHU3aluyd B3aUMOJEHCTBHS MPOTPaMM H IIPO-
I'PaMMHBIX CUCTeM»; 1.9 «Mogenu, MeTobl, alropuTMbl, 00JIaYHble TEXHONIOIUH 1
porpaMMHasi HH(PACTPYKTypa OpraHu3aLuy r1o0aibHo pachpeaelenHol o6padoT-
KM naHHBIX»; TM.10 «Ouenka ka4yecTBa, CTaHIApPTH3ALMsS U CONPOBOMKIEHHE [PO-
IPaMMHBIX CUCTEMY.

Kpome Ttoro, oGocHoBaHHOCTE CHOPMYTMPOBAHHBIX ABTOPOM JHICCepPTaLIUN
OCHOBHBIX HAYYHBIX ITOJOXKEHHM ITOATBEPIKAACTCS KOPPEKTHBIM MPUMEHEHHUEM Me-
TOZIOB TEOPHHU I'pa)OB, TEOPHUU BEPOSTHOCTEMN, TEOPUH IIPUHSTHs PELIeHH, MeTO/I0B
O0BEKTHO-OPUEHTHPOBAHHOTO INIPOrPAMMUPOBAHHS, @ TakyKe pe3yNbTaTaMi ITpH-
KTaTHBIX SKCTIEPUMEHTOB U UCCTIEI0BAHUS [IPEI0KEHHBIX MOJIeIel U ajroOpUTMOB.

B nesoM Hay4HBle MONOKEHMS U BBIBOJbI, [PECTABIEHHbIE B AMCCEPTALINH,
C4UTal0 0OOCHOBAHHBIMH 1 COOTBETCTBYIONIMMMU 3asBJIEHHEIM aBTOPOM LENH U 3a1a-
JaM UCCIIeI0BaHUS, HAyYHOH HOBU3HE, METOAaM U METOLOJOTHH UCCAEA0BAHUSI.

HocToBepHOCTL M HAYYHASI HOBH3HA Pe3yJbLTATOB IOATBEPKIACHA TEM, UTO
OCHOBHBIC pe3ynbTarhl BHeApeHbl B OO0 «lleHTp MHGOPMAIIMOHHBIX TEXHOIOIHIT»
(r. BopoHex) mpu MpoeKTMPOBAHUH IOCTYIHOH OOJauHON CHCTEMBI YIIPABICHHS
MH(QOKOMMYHHUKAHOHHBIMA CepBHCaMu, B y4eOHbIH npoliecc BopoHeKckoro rocy-
J@pCTBEHHOI'0 TEXHUYECKOTO YHHBEPCHUTETa B paMKaX AUCHHUILINH: «BbIUucIUTe b-
HBI€ MAIlHHBI, CUCTEMBI U CeTH», «MH(opMaLnOHHbIe CeTH U TeIeKOMMYHUKALIHOH-
HbI€ TEXHOJIOTHH», a TaKXKe B paMKax KypCOBOrO W JAUIJIOMHOIO TPOCKTHPOBAHMUS.
CnpaBe1NIMBOCTH pany CleyeT OTMETHTh, YTO KOMMH aKTOB BHEAPEHMS B JHcCepTa-
LHH He IIPeNCTaBICHEI,

OcHOBHBIE Pe3yJIbTATHI IUCCEPTALUH MTPeICTaBIeHbl B 12 Hay4HbIX paborax (5
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— 0e3 cOaBTOPOR), B TOM YHCIIE 5 — B U3JAHUSIX, pexkoMmeHnoBaHHBIX BAK P® (13 Hux
| — B u3nannum Wos U OIHO CBUAETENLCTBO O PErUCTPALMHU IPOTpaMMBbl 11 DBM).
[Tybrkaiuu MoHO OTPaKAIOT COACPIKAHNE JAUCCEPTALHU. Pe3ymbTaThl aHccepraii-
OHHOI'0 MCCJICOBAHUS MPOIILIH anpodannio Ha MexayHapOIHBIX H APYTUX TeMaTH-
YECKUX KOH(PEPEeHIMSIX U CeMUHapax.

B mnccepranmu Amoa K-x.A.K. mpezcrasneHns! clienytomue pe3yabTaTsl, 06-
JaJarolre Hay4YHOW HOBHU3HOM:

l. Curyaronnas MoJenb aHAIM3a OpraHU3alMU-Pa3paboTUUKa MPOTPAMMHO-
ro o0ecreueHns ¢ OTKPBITBIM IPOrPAMMHBIM KOZOM, 00ecTednBatoLas omnpeaeeHue
CTEIIEHHN OTKPBITOCTH MPOIPAMMHOTO KOJAa U YPOBEHb CTPATErHYECKOH OTKPBLITOCTH
OpTaHH3alMH B 3KOCUCTEME KU3HEHHOIO 1[HKJIA.

2. Moaudukalus TEeXHONOIHH CTOXACTHYECKOrO MOJEIMPOBAHHS 06JIauHOM
ApPXHUTEKTYPBI, MO3BOJIAIOMIAS aBTOMATUYECKH T€HEPUPOBATH CTOXACTHUYECKHE UMU-
TallMOHHBIE MOJIENIU C BEICOKMM YPOBHEM COIIACOBAHHOCTH C ITOBEJAEHHUEM O0IIauHON
ApXUTEKTYPHI.

3. ANrOpUTM MIEHTU(QUKALUH COCTOSHUS HHPOKOMMYHHKAIIHOHHON CHCTEMbI
Ha OCHOBE O0JTaYHBIX BBIYMCIIEHUI, 0GeceunBatouii pacyer Tpaguka s orpese-
JIEHUS HaJTM4YHUsl COCTOSIHUS OJIOKUPOBKH B CUCTEME U OIpejeeHHs TOYHOrO MeCTo-
IOJIOJKEHUS TOUKU OJTIOKUPOBKHU.

4. Moyerns aHanu3a OPOM3BOANUTEILHOCTH U TIPOTHO3UPOBAHUS JIOCTYITHOCTH
MHOI'OYPOBHEBOM 00JIa4uHON cpefpl, 06ecreunBaolas y4eT BpeMeHH KU3HH OCHOB-
HBIX KOMIIOHEHTOB BBIYHUCITUTEIBHON CUCTEMBl U OLEHKY MOCTYIHOCTH 00/1auyHOM
CpEeJIbl.

5. CTpyKTypa IporpaMMHOro ofecreueHus paco3HaBanus 6J10KHPOBOK U OIl-
TUMH3alUN JOCTYITHOCTH 00JIaYHbIX CepPBUCOB, 00ECIEUHBAIOIMIAs PEKOHDUTYPALIUIO
HHPOKOMMYHHUKALMOHHON CHCTEMBI B 3aBUCHMOCTH OT NapaMeTpoB HHPPACTPYKTY-
PBI H KauecTBa 0OCTy)KUBAHUSI.

Teoperuueckasi H NpaKTHYeCKasi 3HAYHMOCThL Pe3yJIbTATOB HCCJIE10BaAHMS
Amoa K-k. A K. 3akmodaeTcs B pa3BUTHH CIIEMHUATBHBIX CPEICTB pa3paboTKH CIIely-
aJBbHOro MpOrpaMMHOro obecrnedeHus: HHOOKOMMYHUKAIIMOHHBIX CHCTEM C OTKPbI-
THIM HUCXOJHBIM KOZOM B OOJAYHBIX CpelaX Ha OCHOBE CHTYalMOHHON 00paboTKH
KaKIOTro BapHaHTa OTKPBITOCTH M y4YETOM CIELH(UKH IpeIMeTHOH obiacTu mpo-
JAYKTa Ha OCHOBE TOPU30HTANBHBIX U IHATOHAJIBHBIX CBSI3E.

ABTOpedepaT B LENIOM OTPaXkaeT COAEpIKAHWE IMCCEPTAINH, XapaKTepu3yeT
Pe3yJIbTAThI IPOBENEHHOTO UCCJIeJOBAHUS.

Pexomengannu u 3aMevanus no padore:

I. HescHo, kakum 00pa3oM y4uThIBaeTcsl B [1aBe 2 KayKIbIi BApPUAHT CIELH-
(puKH npenmeTHON 0OMACTH MPOXYKTA B CUTYALIMOHHOI MOJEIN aHAJIN3a OpraHH3a-
LHH-pa3paboTykKa MPOrpaMMHOTO 00eCIeUeH s ¢ OTKPBITHIM IPOrPAMMHBIM KOIOM.

2. Hcnonb3oBanue MyapTHHOPMAaNbHOIO MOAX0Aa Ul ONpeeseH s KIaccoB
pabodeil Harpy3KkH (riaBa 3) pacKpbITO HEJIOCTATOYHO JETATBHO.

3. He ymanoce nHaiiTi B rnase 3 JeTepMUHHPOBAHHYIO MPOLELYPY aBTOMATH-
HeCKOH reHepaluy CTOXACTHIECKMX UMUTALIMOHHBIX MO/Ieei.

4. MynbtrdopmanbHbLi noaxon (riasa 3), Mo YTBEPKICHUIO COMCKATES, CO-
CTOUT U3 pa3pabOTKH UK ABYX HAOOPOB MOAMOEIEl: TTepBasi IOAMOIENb [1Pe/ICTaB-



JIACT TPUJIOXKEHUE, BTOpas - UCIONb3yeMyto obnadHyro mH(pacTpykTypy. Ho Bexs
BTOPO# HA0OP 3a4acTyI0 HeJOCTYIIeH nporpaMMucTy. HenmonsitHo, xax Bce 310 pado-
Taer.

5. B rmaBe 4 mpencrasieHa oleHKA HAIeKHOCTH U CpoKa CIIyKOBl IS TTPO-
THOSHpOBAHUA IOCTYITHOCTH CUCTEMBI. HesiCHO, MOKHO JIM UCIIONB30BATh 3Ty OLEHKY
AJIsI MPOrHO3UPOBAHUS Ka4yeCTBa 00CTYKUBAHUS CHCTEMEI.

6. B mucceprauu mpUCYTCTBYIOT OT/ENbHBIE MOTPEIIHOCTH  OPOPMIIEHHUS
TeKCTa (Hanpumep: c. 40, uto o3Hauaer Homep [3.35]?; Ha c. 107 Tabnuma 3.3, a rie
3.1u3.2?wu gp.).

YKa3aHHbIe PeKOMEHIAIUN W 3aMEUAHHs He CTaBSAT 110 COMHEHME Hay4yHYIO
HOBH3HY, TEOPETHUHECKYIO M NPAKTHYECKYIO 3HaYUMOCTb Pe3yJIbTAaTOB AMCCepTALIHA
Amoa K-k. A XK., X 0CTOBEPHOCTS, & CBA3AHbI C KPUTHYECKHUM €€ PaCCMOTPEHHEM.

3ak/i04eHHe 0 COOTBETCTBHH AHCCePTALHH KPUTEPHSAM, YCTAHOBJIEHHBIM
A7s liccepTalHil HA COMCKAaHHUe Y4eHoll CTelleHH KAHAHAATA HAYK

Huccepranusa Amoa K-x.AJK. «Ympasnenue nporeccaMu  pa3zpaboTKH CIely-
AJIBHOTO MPOrpaMMHOIr0 obecrnedeHus: HHYOKOMMYHUKAIMOHHBIX CHCTEM C OTKPBITHIM
HCXOZHBIM KOIOM B OOJAYHBIX apXMTEKTypax» OONajaeT BHYTPEHHHM eAHHCTBOM,
IPENCTaBIsAeT COOOW 3aBeplIeHHYIO Hay4HO-KBATM(UKALMOHHYIO paboTy, comepika-
Iyt B cebe pelleHHe Hay<dHON 3amauu MOCTPOEHMsI Mojelell aHaid3a OpraHu3alun
paspaboTdnKa MPOrpaMMHOr0 0GECeUeHHs ¢ OTKPBITHIM NPOrpaMMHBIM KOAOM M aJl-
FOPUTMOB PaspabOTKH CHELHAIBHOIO IPOrPAMMHOIO OfecreyeHHs HH(OKOMMYHMKA-
LHOHHBIX CHCTEM B 00JIAYHBIX Cpelax, HMelollell CylecTBeHHOe 3HaUYeHHe IS pa3Bu-
THA MaTEMAaTHHYCCKOrO U IIPOrpaMMHOI0 00eCTIeYeHUs BEIYUCTUTENBHBIX CUCTEM, COOT-
BETCTBYCT KPUTEPUSIM, U3JIOJKEHHBIM B 1mIT. 9, 11, 13 u 14 IlomoxxeHus o MIPUCYKICHUH
YHCHBIX CTCTICHEH, yTBEPKACHHOIO MocTaHoBneHueM [IpasBurenscrsa Poccuiickoii Me-
fepaiun 0T 24 centadps 2013 r. No 842, a eé aBrop, Amoa Kyanno-xan Apmen Xead-
Pya, 3aCTy’KHBAaeT NMPHUCYIKNCHUSA YYCHOH CTENMEHM KaHIUAATA TEXHHYECKHX HAYK 110
CHeNHaNbHOCTH 2.3.5. MaTeMaTu4eckoe U NporpaMMHOE 00eCIeYeHHe BBIYHCIIHTE h-
HBIX CHCTEM, KOMILIEKCOB U KOMITBIOTEPHLIX CEeTel.

19 mast 2025 r.

OduunanbHBINA OMIIOHEHT
npodeccop kadenpsr «MHGOPMALHOHHbIE CUCTEMBI U 3aIIHTA UHPOPMALIHIY,
OI'LOY BO «TamboBekuii rocynapeTBeHHbI TeXHUUECK T YHUBEPCUTET»

A-p Te€XH. HayK, Ipodeccop

7 >

Y 4 B.B. Anekceen

AnexceeB Branumnp Burambesny, 1.1.H. (05.13.18 — MaTemariueckoe MOIEIMPOBAHHE, YHCIEHHbIE METOMIbl 1 KOM-
TUICKCBI TPOrpaMm).
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