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IMPOT'PAMA
BCTYIHOIO iCMHUTY 3i creniajbHOCTI
G5 Enexkrponika, eJ1eKTPOHHI KOMYHiKallii, npuiago0y1yBaHHs Ta pagioTexHiKka

JUISl BCTYIIHUKIB OCBITHBO-HAYKOBOIO cTyneHs 10KkTop ¢pinocodii (PhD)

[lporpamy BcTynHoro BunpoOyBaHHsI JIO0 acCHipaHTypd 31  CHeLiajbHOCTI
G5 EnexTpoHika, €NeKTPOHHI KOMyHiKalii, Npuiaago0yayBaHHs Ta pajioTexHika
po3po0IieHO B 00CsA31 MpOorpaMu piBHS BUIIOT OCBITH MaricTpa 3 JaHOi CreLiaJbHOCTI Ta
MpHU3HA4YeHO ocobam, sKi 3100ynM BHILYy OCBITY 3a CTyleHeM Marictpa (OCBiTHBO-
kBaiikallifHoro piBHs cremianicta), i sKi MarOTh JOCTaTHili piBeHb TEOPETHYHMX
3HaHb, YMiHb, HABMYOK Ta IHIIMX KOMIETEHTHOCTEH, /i NPOAYKYBAHHS HOBHX ijeil,
OBOJIOJIIHHS  OCBITHbO-HAYKOBOIO IIPOIPaMOI0 MiJrOTOBKM 3100yBadya BHUILNOI OCBITH
CTyneHst oktopa ¢iurocodii, a TakoX MPOBEAEHHS BJIACHOIO HAyKOBOTO MOCIiKEHHSI,
pe3yibTaTh SKOI'0 MaloTh HAyKOBY HOBH3HY, TEOPETHYHE Ta/abo npakTHqu 3HAYEeHHS.
BerynHuk 10 acnipaHTypu MOBHMHEH IPOJEMOHCTPYBATH 3HAHHS 3 (yHIAMEHTAIbHUX
IPUPOJTHUYMX HAyK, MAaTeMaTHKH Ta QI3uKM B 00CsA3i, HEOOXiMHOMY Ui ONaHyBaHHS
MPOGECIHHUX JUCLUMIUIIH Ta BUKOPUCTaHHS MaTeMAaTHYHUX METOJIIB y TeIeKOMYHIKaIisx
Ta pajioTeXHili, MaTH 3HAaHHS B raiy3i iHQOpPMATHUKM H CydacHHX 1H(popMaIiTHIX
TEXHOJIOTIH, ySIBJICHHS 11pO NPUHUMIN MOOYNOBH Ta (QYHKIIOHYBAHHS pPafiOTEeXHIUHHX
CHCTEM, MATH CYHacHl ysIBJICHHS TIPO MPUHIMITK LUbPOBOi 00pOOKM CUTHANIB B ray3i

panioTeXHIKHM, paaioeNeKTPOHIKK Ta 3B’S3Ky, MaTH YSBJICHHS PO NPUHUUIU 1100y 10BH



}Ta (QyHKIIOHYBaHHS HAJBUCOKOYACTOTHOI TEXHIKM B Taly3i pamioeleKTpOHIKH Ta
TEJICKOMYHIKallli. BCeTynHuk 0 acmipaHTypd MOBHHEH TaKOX [POJEMOHCTPYBAaTH
3[aTHICTh aHajli3yBaTH NpPOOJEeMY 3 pI3HHUX TOYOK 30py, METOAMYHY TI'PaMOTHICTb,
30Kpema C(hOPMOBaHICTh KOHCTPYKTHUBHO-IUIaHYBIbHUX, NPOEKTYBAJIbHHUX,
KOMYHIKaTUBHO-HaBYaJIbHUX 1 JIOCHIIHULBKUX YMiHb. PiBeHb 3HaHb, yMiHb i HABUYOK

BCTYIHMKIB JI0 aClipaHTypH OLIHIOEThCS OajaMu BiAIOBIAHO 0 KPUTEPIiB OLHIOBAHHS.

[TIPOBEJIEHHSA ICTTUTY

Berynnuii icnut 3i cneuniansHocti G5 Enektponika, eNeKTpOHHI KoMyHiKallii,
npunafgodyyBaHHs Ta pajlioTexHika JUIs BCTYIHHKIB OCBITHBO-HAyKOBOTO CTYIICHS
nokrop ¢inocodii (PhD) nposoautses y Burmsiai tecty. BeTynHuit icmuT nmpoBoguThes
OYHO, B MPHUMILIEHHAX yHiBepcm‘eTy: Y BHMHATKOBUX BHIIaJKaX, ICIIUT MOXKe
POBOJUTHCA Y JMCTAHLIHHOMY (opmarti, 3 BUKOPUCTaHHsIM iH(OpMaliiiHoro cepsicy
CucreMu aucTaHuiiHOro HaBuyanus HY «3arnopi3bKa MoJiTeXHikay (1 BCTYMHHUKIB, SIKi
3apeecTpoBaHi Ta 3HAXOIATHCS HA TMMYAcOBO-OKYIIOBaHIH TepUTOpIl — 3a 3BEpHEHHSM
BcTynHuka). Ilpu Bukopucranni jmcranmiiiHoro Qopmary npoBeaeHHs icnury,
000B’s13KOBOIO € 1polelypa inenTHdikalii BeTynuuka Ta Bigeodikcawii icrury.

BukopucranHsi BCTYNHUKOM Oynb-siKHX JIOAAaTKOBUMX MaTepiaiiB, JOBiIHUKIB,

CJIEKTPOHHMX TIPUCTPOIB Ta PeCypCiB, JOMOMOIM CTOPOHHIX OCI0 Mig Yac cKjiamaHHS

ICIIUTY HE JIOMYCKAEThCs.

KPUTEPII OLIIHIOBAHHS 3HAHbD

OuiHIOBaHHS 3HaHb BCTYIHHKIB BinOyBaeTbes 3a 100-6aTbHOIO IKajgow, abdo
YXBAJOETECS! PILIEHHS PO HETATUBHY OLIHKY BCTYITHHKA HE3a10BIIHLHOY .

Ienut cknanaerses 3 40 nuTaHb, BipHA BiAMOBIAL HA KOXKHE 3 SIKMX OLIIHIOETECS B
2,5 6anu. '

Tect Moxe NpPoOBOAMTHCH K 3 BHKOPHUCTAHHAM NarnepoBUX HOCIIB, Tak i 3
BUKOPUCTaHHAM KomIr'torepa B Cucremi aucTaHuifiHoro Hapyanus HY «3anopi3bka

MOJITeXHiKa». SIKIO poboTa BUKOHYETbCS Ha NarnepoBOMy HOCII, MHUTaHHS, B SKHX



§a3Haqu0 Olnble oxHi€el BinNoOBiAi, ouiHOTECS B 0 GaiB (0KpiM BUIAIKIB, KOIH O1HA
3 BIJIMIYEHMX BIANOBiJell Ha 3anUTaHHS aKypaTHO 3aKpecieHa BCTYITHUKOM, a iHIIa
3a3HayeHa aKypaTHO Ta YiTKO).

Yci nonepeani KpokM Ta MipKyBaHHSI, 110 [PUBOAATH 10 BiJNOBINi HAa MHTAHHS,
MOXYTbh BHUKOHYBATHCSl BCTYIIHHKOM Ha 4epHeTILi, Ta He OepyTbCs 10 yBaru IpH
OLIIHIOBaHHI pOOOTH.

3MICT ITPOI'PAMMU ICITUTY

[Ipy miaroToBui 3aBAaHb BCTYIHOIO ICHMTY 31 CHEILIadbHOCTI KOMICis BHILIMIA

TaKl OCHOBHI PO3/11JIH 3 IEPEJIIKOM TEM:

Posain 1. 3arajibna xapakTepucTHKa CHCTEM Ta METOAIB YNPABJIiHHS HUMH

Tema 1. BiacruBocTi Ta xapaKTepHCTuku cHCcTeM

OCHOBHI BJIaCTUBOCTI Ta XapaKTEPUCTHKU CUCTEMH. MOJEIOBAHHS CKIAIHUX CHCTEM.
Oco0nMBOCTI  MAaTeMaTHYHOrO MOJENIOBAHHS CHCTEM. 3arajbHi  BiJOMOCT npo
TEJICKOMYHIKaLIiHI Ta iHpopMalliliHi cHcTeMH Ta Mepexi. 3araibHi BiZOMOCTI npo
MoJesie MepexxHoro ynpasiniHHa OSI Management FrameWork. 3aranbie moHSTTS po
iH(opMaLiHO-064HCITIOBAIIbHI CUCTEMH YTIPaBITiHHSL.

Tema 2. Indopmaniiina moaesan ynpapiinus

[Hpopmaniiina MoJiesb yIpaBiliHHS Ta MPaBHia BU3HAYEHHS] KepoBaHUX 00'€KTiB.

OO6'ext, mnpeamer Ta MeTozoNoris  iHpOPMaLiHOTO ynpasiinHs.  KoHuentyanshi
HPUHLMIK IH(OpMaiiiHoro ynpasiiHus. O6'€KT, MpeaMeT Ta MeToj iHpopMaLiHHIX
TexHoJor1i. CTPYyKTYpPH PO3MOMIIEHUX CHCTEM YIIPABIIiHHSL.

Tema 3. Cucrema mepexesoro ynpasainna Telecommunications Management
Network

IlpuHuun noGynoBU | npu3HadYeHHsT OCHOBHMX eneMeHTIiB TMN (Telecommunications
Management Network). 3aranbmi npunuuny konuenuii TMN Tta piBui ynpasminus
Mepexero.  DyHKUIT MepexHoro ymnpasiinds. OyHKIiOHATbHA Ta iHbopMariitina

apxitektypa. ®isuuna apxitektypa TMN (Telecommunications Management Network)

Ta 11 OCHOBHI KOMITOHEHTHU.



Tema 4. Komn’orepHi Mmepe:xi

Crpykrypa koMmmn’torepHoi Mepexi. Ckman 1 npusHadyeHHs 11 ejgemeHTiB. OCHOBHI
MepexeBi cepBicM Ta ciy:kOM. [X XapakTepucTHKa i NpUHIMI MOGYMOBH. Tumu
aZipecyBaHHs B KOMI'tOTepHIi Mepexi. [lopsinok mepeTBopeHHs 1oMeHHOro imeni B IP-
anpecy. Ilpunuun nodynosu mepex IP. Ilepenik enemeHTiB, 1X mpu3HauyeHHsS i QyHKIIL.
[lpunnun  nmobynosu  komyTtatopa Ta Mapupytusatopa I[P mepexi. OcHoBHI
(GyHKUIOHaBHI €JeMeHTH, 1X mnpu3HaueHHs 1 ¢yHkuii. [lpuHuMn noGymoBu Mepexi
VLAN. XapakTepucTuKa TEXHOJIOTH BHUIAJKOBOTO i JETepMiHOBAHOIO JOCTYIY B
mepexax LAN.Xapakrepuctuka texnosnorii Ethernet. Xapaktepuctuka texHosorii Ta

npuHuMn nodynosu mepexi Token Ring.

Po3ain 2. bararopiBueBi apXiTekTypH 00c1yroByBaHHsi

Tema 1. [loToku 3asiBOK Ta sIKiCTH oﬁcnymByBaHHﬂ 3asiBOK

Tunu 1 mopneni mNOTOKIB 3asBOK B TeJEKOMYHIKaLiMHMX Mepexkax. Bu3HaueHHs
CTalllOHApHOCTi, OPJAMHAPHOCTI Ta BIJACYTHOCTI micsaii MM CTOXACTMYHMX IOTOKIB
3a5BOK B TeJEKOMYHiKallifiHux Mmepexax. Hadinpocrimmii nmotik 3asBok. Moro omuc i
BIacTUBOCTI. Moneni 1 crnocobu oOciyroByBaHHsI 3asiBOK B TeJIEKOMYHIKal[iHHHUX
mepexax. Ilapamerpu X dynkuionyBanns. [loHsTrs sikocti o6cenyroByBaHHs. PiBHi
SIKOCTI - 00CyroByBanHs.  MexaHisMu  sikocti  o0ciyroByBanHsi. Hackpisna sikicTs
obciyroByBaHHs. ~ MeToau — ynmpaBNiHHS —~— [OTOKOM  mepenadi.  ApxiTekrypa
auQepeHiHoBaHUX MTOCITYT.

Tema 2. bararopisneBa apxitektypa NGN.

Xapakrepucrtika 6aratopiBHeBoi apxitekTypd NGN. XapaKkTepucTHKa TEXHOJIOTIH
TpaHcnopTHoro pisHs Mepexi NGNXapakrepucrika pisHs ynpasninas NGN ITepesaru i
Henoniku Softswitch. Mogens ynpapniHHA MepexamMu 3 BHKOPUCTAHHSM IIPOTOKOJTY
SNMP.

Tema 3. ApxiTtexkTypa mepex IMS, MPLS 1a SDN.

XapakTepucTrka TMpOTOKONiB B apxitektypi IMS. Ix npusnauenns Ta GbyHKIl.
[lopiBHsnbHa Xapakrepuctuka apxitektypy NGN i IMS. Hemoniku Tta fepeBar.

Hpunimn nobynosu mepexk MPLS. Tlepenik enemeHTiB, iX npusHadenus i byHKIii.



[Ipunuun nobynosu mepexk SDN. Ilepenik enemeHTiB, 1X Tpu3HadeHHs i (YHKLIL.
[punuunu uupposoi komyTauii. IlpuHuunu noOynoBH i poOOTH KepyloYMX MpHIaiB

€JIEKTPOHHUX BY3JIIB KOMYTallii.

Po3zaia 3. O6pobka curuaJiB B eJ1IeKTPHYHHX KOJIAX

Tema 1. MeTroan o6poOxku Ta nepeaadi CHrHaJjIiB

Kiacudikauis nosijloMiieHb, CUTHAJIB Ta 3aBaj. J{McKpeTusallis CUTHANIB 3 OOMEXEeHUM
crniektpom. Metoiin 0OpoOKM Ta nepeaadi NepBUHHUX CUTHaNiB. MeToau Moaynsnii ta
JIeMO1y ISl JIMCKPETHUX CUTHaiB. Bunaakosi curnamnu i ix kiacudikanis. Cranionapsi
BUI1a/IKOBI CUTHAJIH, iX €ProJIMYHICTb.

Tema 2. MeToau npoxozKeHHsI CHTHAJIB Yepe3 eJeKTPHYHI K012

AHalli3 TMPOXOJUKEHHs JIeTePMiHOBAHMX CHTHAIIB 4epe3 JiHIMHI cTalfioHapHi KoJja
CIEKTPaJIbHUM 1 YaCOBHM METOJAMH. ﬁpoxonmeHHﬂ CTAlllOHAPHUX  BUIIAJKOBHX
MpOLECiB  Yepe3 JIiHilHI cTanioHapHi Koma. AHalli3 MPOXOIKEHHS JeTepMiHOBaHHX
CHTHAJIIB  4epe3 MapaMeTpUuHi Kojia 13 3aCTOCYBaHHSAM 4YaCTOTHMX 1 YaCOBHX
XapaKTepuCTUK Kosa. [IpuHIunyU reHepyBaHHS TapMOHIYHMX KOJMBaHb B HEJiHIHHHX
KOJIaX 13 3BOPOTHHM 3B'S3KOM.

Tema 3. [IpuHUANH ABTONIACTPOIOBAHHSI YaCTOTH Ta NHPPOBOI 0GPOGKH CHIHAJIB
Meronu qacToTHOro i (ha3oBOro aBTOMIACTPOOBAHHS YACTOTH Ta X BUKOPHCTAHHS IS
crabisisauii, kepyBaHHSI i reHepyBaHHs curHamiB. [IpHHLMIM ONTUMANbHOI JiHIHHOT

pinbrpauii curnanis. [puHunnm uudposoi 06pobKH CUTHAIIB.

Posain 4. Aurenni cucremu Ta npuiiMasabHi npucTpoi

Tema 1. IIpuHuun noGy10BH aHTEHHUX CHCTEM

[IpyHUMO  1MOOYNOBM  pO3MOJINEHUX AHTEHHHX CHCTEM, iX XapaKTepucTUKa Ta
3aCTOCYBaHHs. (COOJMBOCTI MOIIMPEHHS pPaJiOXBUJIb B MPUPOLHHX cepelloBUIIax.
PisHoBuaM ninili nepenad  (koakcianbHi, XBHIIEBOMHI, MIKPOCMYTOBI, JieleKTpiiuHi,
KBazionTu4Hi). TUNM cnpsAMoByIOUMX cHcTeM. [lapameTpu anteH y nepenaBanbHOMY

pexxnmi. Tunu anTeH Ta iX peanizauis B pi3HUX Jiana3zoHax XBHIIb. [puHiun nobynosu

BIPTyaJlbHUX @QHTEHHUX PELIiTOK.



Tema 2. [Ipunnun nody10BH NpUiiMaJIbHUX MPHCTPOIB
PisHoBuAM JiHIH nepenay (KoakcialbHi, XBHIJIEBOAHI, MIKpOCMYTOBI, JieneKTpifyHi,
kBa3ionTu4Hi). OCHOBHI TEXHIYHI XapaKTepPUCTHKHA Ta CTPYKTypa panionpuiiMaibHUX

npuctpoiB. IIporpamuo kepoBaHi LU(PPOBI MPUCTPOI.

Po3ain S. bararokanaJjibHi cucTeMu 3B’ 13Ky

Tema 1. [Ipunuunu nodyaoBu MarichaﬂbHux 0araTokaHaJIbHHUX CHCTEM 3B’SI3KY
[IpuHumnu noOynoBu GaraTokaHaJbHUX CHCTEM 3B’s3Ky. METOAM NOCTYNy 10 KaHAJiB
pajiopeneilHux Ta CylnyTHUKOBHUX CHCTeM Iepenadi. [IpuHiun nobymoBu Mepex Ha Gasi
TexHosorii DWDM. Ilepenik enemenTiB, ix npusHauenss i Gpynxuii. Liudposi cucremu
repejadi. YrOpasliHHA B UM(POBUX CHCTEMax I[epenadi, MeTOaM MaplipyTu3aLii,
riOpuJIHI CUCTEMH.

Tema 2. [lpununnyu nody10BH CTIILHHKOBHX CHCTEM Nepeaayi

[Ipuaimn  moGy0BM  MOKPUTTSE TepuTOpii 0GCIYroBYBaHHS MOGLILHOIO 3B SI3KY.
Criocobu po3mnoniny 4acTOTHUX KaHalliB B CHCTeMax MOGLILHOTO 3B SI3KY. ApxiTekTypa
CTUIBHMKOBMX Mepexx MobinbHoro 3B’s3ky 3G. Ilepenik enemeHTiB, ix IIPU3HAYeHHS 1
(yHKUIl.  ApXiTeKTypa CTiJIbHUKOBUX Mepexk MoGiibHOro 3B’s3Ky 4G. ApXITEKTypHu
cucteM MoOGinbHoro 3B'a3ky LTE. Apxirtekrypa CTiIBHHKOBHX Mepex MOOITBHOIO
3B’s13Ky 5Q.

Tema 3. IIpunuunu noGyaoBu TeeBi3iliHUX cHCTEM

Y3aranbHeHa CTPYKTYpHa cXeMma TeleBisiiinux cucrem (TBC). [lpuHuunu mnoGyaoBu i
poOOTH IMepejaBayiB  TeNEBI3ifHMUX CHUIHANIB 306paskKeHHS. [IpyHuunu nobymoBu 1

poboTH NpuiimMadiB TeeBi3iiiHUX CUrHAJIB 306paXKeHHs.

Poszain 6. Ouinka edpexruBHocTi (YHKIiOHYBaHHA cHCTeM

Tema 1. IlepcnexkTuBHi indopmaniiini Texnoorii Ta ix 3aCTOCYBAHHSA

3arajbHa XapakTepUCTUKA 'feXHonoril' IoT. Bumoru texnonorii 10 TenekomyHikariitnux
cuCTeM. 3aCTOCYBaHHS XMAPHUX OGYHCIIEHb B TEIEKOMYHIKALliSX Ta panloTexHili.

Tema 2. HaniiinicTs Ta edexTuBHicTHL cHETEM Ta Mepex

Hanpiftnicts i kuByuicts  iHdopmaiiiinux, TEJICKOMYHIKallIHHUX ~ Mepex  Ta



pagioTexHiyHuxX cucteM. llokasHuku iX ouinku. EdektuBHicTs iHpOpManiliHuX,

TEJIEKOMYHIKaLIHHUX MEPEeX Ta padioTeXHIYHUX crcTeM. [T1oka3HUKU ePeKTHBHOCTI.
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