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I. 3AT'AJIBHI BIIOMOCTI

BerynHuii icnuT Ha HaBYaHHA A 3700yTTS HAYKOBOTO CTYIEHS JTOKTOP
dimocodii cnemianbHocTi 172 «TenexomyHikaiii Ta paloTeXHIKa» MPOBOAUTHCS IS
TUX BCTYITHHUKIB, SIKI MaIOTh CTYyNEHb MaricTpa®.

OcsgiTHs nmporpama «TenmekomyHikali Ta pagloTeXHIKa» BIAMOBiAa€ Micii Ta
ctparerii ~ KIII im. Irops Cikopcbkoro, 3a SKOI CTpPaTEriyHUM MPIOPUTETOM
yHIBEpCUTETY € (pyHIaMeHTamizaiis miAroToBku (axiBiiB. OcoOIUBOCTI OCBITHHOI
IporpaMy BpaxoOBaHI IUIIXOM OOpaHHS BIAMOBITHUX PO3ILUIIB MPOrpaMH BCTYITHOTO
ictiuty. IIpoBeneHHsI BCTYMHOTO BUINPOOYBAHHS Ma€ BUSBUTU PIBEHb IMIATOTOBKHU
BCTYITHHMKA 3 00paHO1 U1 BCTYMY CHEIiaJbHOCTI.

TeopeTu4H1 MUTAHHS BCTYITHOTO ICIIUTY MOYKHA MOJIJIUTHA HAa IIICTh PO3ILTIB:
OO6poOKa curHaiiB B €1EKTPUYHHUX KOJIaxX

AHTEHHI CUCTEMH Ta MPUIMalIbHI TPUCTPOT

bararopiBHEBI apXiTEKTypu 00CITyTOBYBAaHHS

XapakTepucTUKa CUCTEM Ta METO/IB YIPABIIHHI HUMU

bararokaHanbHI CUCTEMH 3B’ SI3KY

OuiHka epeKTUBHOCTI PYHKIIOHYBaHHSI CUCTEM

[lepuni Tpu po3a1AM MICTSThH 3arajibHl MUTaHHSA, BIJIMOBIAb HA SIKI MA€ 3HATH
KOYKEH CIIeHIaIICT B ray3i iHpopMaiiiHux TexHoorii. OCcTaHH1 TpU PO3/IIH € OLTBII
OpPIEHTOBAHMMHU Ha CIIELIaJbHY MIATOTOBKY BCTYITHHKA.

3aBlaHHsA [J10JaTKOBOI'O BCTYIHOIO BUIPOOYBAHHS CKIIAJAETbCS 3 JBOX
TEOPETUYHUX TUTaHb. Jlo exk3ameHaIiiHOTO O1JeTy BKIIOYAIOTHCS BIAMOBITHO: 1
IUTAHHS - 3 MEPIIOro, Ipyroro abo TpeTboro po3JALIiB, 2 - YETBEPTOro, I’ ATOT0 abo
II0CTOTO.

JlonaTtkoBe BCTymHE BUIPOOYBaHHS 31 CIELIATILHOCTI MPOBOIUTHCA Y (hopMi
YCHOTO €K3aMeHy.

TpuBasicTh MATOTOBKU BCTYITHUKA JI0 BIMOBI/II — 2 aKaJleMi4H1 TOJUHHU.

VY HacTymHOMYy pO3AUTI MPOrpamMu HABENEHI JIMIE TI TEMHU 3 3a3HAYCHUX
O3B, SIKI CTOCYIOTHCS BAKOHAHHS 3aB/IaHb BCTYITHUX BUIIPOOYBaHb.

[Hdopmariis npo npaBuiia TPUOMY Ha HaBYAHHS Ta BUMOTH 10 BCTYIHHKIB
OCBITHBOT Tporpamu « TeleKoMyHIKallii Ta paaloTexXHIKay HaBeJAEHO B po3All « BeTyn
70 acripaHTypu» Ha BeO-cTOpiHI acmipanTypu Ta aoktopanTypu KIII im. Irops
CikopchKoro 3a nmocuianHsam https://aspirantura.kpi.ua/

ook wnE

*Bignmosigao momn.2 Po3gimy XV  3akoHy «IIpo BuUIly OCBITY» BHINAa OCBITa 32 OCBITHBO-
KBaJTi(iKalifHUM piBHEM CIeliaigicTa MPUPIBHIOETHCS IO BUIIOT OCBITH CTYIIEHS MaricTpa.
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I1. TEMM, IIIO BUHOCSITHCS HA EK3AMEHAIIIMHE
BUITPOBYBAHHASA

1. O6poOka curHajiB B eJIEKTPUYHHUX KOJIAX

1.1. MeToau o0poOkM Ta nepeaadi CHrHAJIIB

Knacudikariisi moBiioMJieHb, CUTHaIIB Ta 3aBaj. JluckpeTwsailisi CUTHAJIB 3
00OMeKeHUM cIIeKTpoM. MeToau oOpoOKu Ta mepeadi NEPpBUHHUX CUTHAJIIB.
Metoau MOAYJIALIT Ta AEMOAYJIALIT TUCKPETHUX CUTHAIIB. BunaakoBi curHamm i
ix kmacudikaiis. CtaiioHapHi BUIIQIKOBI CUTHAIH, 1X €proJIMYHICTb.

1.2. MeToau NpoXo/zKeHHsI CUTHAJIIB Yyepe3 eJIeKTPUYHI KoJ1a

AHaJ1i3 NPOXOJKEHHsI ISTEPMIHOBAHUX CUTHAIIB Uepe3 JIiH1HHI CTallloHapHI Kojla
CHEKTPAJILHUM 1 4acOBUM MeToaaMu. [IpoXoKeHHs CcTalllOHApPHUX BHITAIKOBUX
MPOLIECIB qyepes JIHIAHI CTallOHapHI Koja. AHa3 MIPOXOJKEHHS
JETEPMIHOBAaHMX CHUTHAIIB Yepe3 NapaMeTpuyHl KoJia 13 3aCTOCYBAHHSIM
YaCTOTHUX 1 4YaCOBUX XapaKTepUCTUK Kona. IllpuHumMnu  reHepyBaHHA
rapMOHIYHUX KOJIMBAHb B HEJNIHIMHHUX KOJIAX 13 3BOPOTHUM 3B'SI3KOM.

1.3. IlpyuHIUNH ABTOMIICTPOIOBAHHSI 4acTOTH Ta MU(PoBOi 00poOKH
CUTHAJIIB

Meroau dYactoTHOTO 1 (pa30BOrO  aBTOMIACTPOIOBAHHS YacTOTH Ta iX
BUKOPHUCTAHHS JUIs cTa0uTi3allil, KepyBaHHs i TeHepyBaHHs CUTHAIIB.
[IpuHIUTIM ONTUMANIBHOI JTHIAHOT (QUIBTpAIlll CUTHAIIIB.

[Tpuntunu nudpoBoi 06pOOKH CUTHAIIB.

2. AHTeHHi cMcTeMH Ta NpuiiMaJIbHi NPUCTPOI

2.1.1lpuHumn no0ya10BM aHTEHHUX CHCTEM

[TpuaIIMTT MOOYIOBM PO3IMOAUICHUX AHTEHHUX CHUCTEM, iX XapaKTEepUCTHKA Ta
3actocyBaHHA. (OcoOOJMBOCTI  MOIMIMPEHHA  PaJiOXBUIb B  IPUPOIHUX
cepenoBuiax. Pi3HOBHAM JiHIM  mepenad  (KOakcCiaibHi, XBHJIEBOJIHI,
MIKpPOCMYTOBI, JIEJICKTPIUHI, KBa310NTUYH1). THUIH CIPSIMOBYIOUUX CHCTEM.

[TapameTpu aHTeH y nepenaBaIbHOMY peXuMi. THUIIM aHTEH Ta iX peaizallis B
PI3HHX Jiana3zoHax XBuib. [IpuHIun noOy 0B BIpTyaIbHUX aHTEHHUX PEIIITOK.

2.2 IlpuHumn nody10BH NpUiiMaIbLHUX NPUCTPOIB

PisHoBuam miHiIA mepenay  (KOakclalbHi, XBWJIEBOJAHI, MIKPOCMYTOBI,
JeNeKTpiluHi, KBa3lonTH4Hi). (OCHOBHI  TEXHIYHI  XapaKTEPUCTHKU  Ta
CTPYKTypa pajionpuiiMalbHUX TpHUCTpoiB. [IporpamHo kepoBaHi LU(POBI
IIPUCTPOI.



3. bararopiBHeBi apxiTeKTypH 00CIyroByBaHHSA

3.1. IToToku 3as1BOK Ta AKICTH 00C.IyTOBYBAHHS 3asIBOK

Tunu 1 Mozeni MOTOKIB 3asBOK B TEJICKOMYHIKAIIMHNX Mepexkax. BuzHaueHHs
CTaIllOHAPHOCTI, OPAMHAPHOCTI Ta BIICYTHOCTI MICIIAIIT TSI CTOXaCTHYHUX ITOTOKIB
3asBOK B TeJIEKOMYHiKaIlifiHIX Mepexax. HaiinpocTimmii motik 3assok. Moro ommc
1 BjJacTUBOCTI. Mogeni 1 crnocodu 00CITyroByBaHHS 3asBOK B TEJICKOMYHIKAIlIHHUX
Mmepexax. [lapamerpu ix dyukiionyBanHs. [ToHSITTS skocTi 00cyroByBanHs. PiBHI
SIKOCT1 OOCITyroByBaHHs. MexaHi3MHU SIKOCTI 00ciyroByBaHHs. HackpizHa SIKICTh
oOciyroBpyBaHHs. MeToau ymopaBiiHHS TOTOKOM Iepenadi. ApXiTeKTypa
nudepeHIiioBaHUX TTOCTYT.

3.2.bararopiBHeBa apxitektypa NGN.

Xapakrepuctuka 6araropiBHeBoi apxiTekTypu NGN.

XapakTepucTUKa TEXHOJIOT1HM TpaHCIIOPTHOTO piBHA Mepexi NGN
Xapakrepuctuka piBHs ynpasiaiHHsi NGN IlepeBaru 1 Hegomniku Softswitch.
Mopeinb ynpaBiiHHS MEPEKaMU 3 BAKOPUCTAHHAM IpoTokoiry SNMP.

3.3. Apxirekrtypa mepex IMS, MPLS ta SDN.

XapakTepucTHKa HPOTOKOMIB B apxiTekTypi IMS. Ix mpusHauenns ta QyHKIii.
[TopiBusimpHa XxapakTtepuctuka apxiTektypu NGN 1 IMS. Henoniku ta nepesaru.
[Mpunnun noGynoBu mepexk MPLS. Tlepenik eneMeHTIB, iX TpU3HAYEHHS 1
¢bynxkuii. [Tpuaun noOyaosu mepexx SDN. [epernik enemMeHTIB, iX MpU3HAYEHHS
1 ¢pynkmii. [Ipunnunu nudposoi komyTarii. [lpunmmunu nobymoBu 1 poboTu
KEpyIOUuX MpUIaaiB €JIEeKTPOHHUX BY3JIIB KOMYTaIIli.

4. XapaxkTepucTHUKa CHCTEM Ta MeTOIB YNIPaBJIiHHA HUMH
4.1. Bi1acTHBOCTI Ta XapaKTePUCTUKH CUCTEM

OCHOBHI BIaCTUBOCTI Ta XapaKTEPUCTUKH CUCTEMH.

MopenroBaHHsa ckiaagHux cucrteM. (OcoO0JIMBOCTI MAaTEMATHYHOI'O MOJEITIOBAHHS
cucTteM. 3arajibHi BIJJOMOCTI MPO TEJIEKOMYHIiKalliifH1 Ta 1H(QOopMaIliliHi CHCTEMH Ta
Mepexi. 3arajabHi BIZIOMOCTI PO Mojies MepexHoro ynpasiinag OS] Management
FrameWork.3araibHe MOHATTS 1po  iHGOPMAIHHO-00YMCIIOBANIBHI  CHCTEMHU
YIOpPaBIIiHHS.

4.2. Indopmaniiina Moaeb ynpaBTiHHS
[HdopmariitHa Moieh YIIpaBIiHHSA Ta TPaBUIa BU3HAYEHHS KEPOBAHUX 00'€KTIB.
O0'exT, IpeAMET Ta METOAOJIOTIS IHPOPMAIIIMHOTO YIIPABITIHHS.

KonnentyaneHi npuHumunu iHdopmariiiHoro ynpasiiHHA. OO'exT, mpeaMer Ta
MeToq iHhopMaIiitHIX TexXHoJoTid. CTPYKTYPH PO3MOAUICHUX CUCTEM YIIPABIIiHHS.



4.3. Cucrema mepexeBoro ynpasiiHHs Telecommunications Management
Network

[Mpuammun  moOyaoBH 1 NpU3HAYEHHA  OCHOBHUX  enemeHTiB  TMN
(Telecommunications Management Network).

3aranpHi npuHnumu koHreniii TMN Ta piBHI ympaBiiHHSA Mepexero. DyHkmil
MEpEeKHOTO0 yrpaBiiHHA. PyHKIIOHATIbHA Ta 1H(OpMaIliiHA apXITEKTypa.

®dizuyna apxitektypa TMN (Telecommunications Management Network) Ta i
OCHOBHI KOMIIOHEHTH.

4.4, Komn’woTepHi Mepexi

Crpykrypa koMn’1oTepHoi Mepesxi. Ckiiaj 1 mpu3HaYeHHs 11 eJIEMEHTIB.
OCHOBHI MepeKeBi CepBiCH Ta CIIyKOU. X XapaKTepHCTUKa i IPUHIUI TOOYI0BH.
Tunu agpecyBaHHs B KOMI'IOTepHI Mepexi. [lopsaok nepeTBopeHHs! JOMEHHOTO
imeni B I[P-ampecy. Ilpunuun moOynoBu wmepex IP. Ilepenmik ememeHTiB, iXx
npu3HayeHHs 1 yHkuii. [TpuHiun noOynoBu koMmyTaropa Ta MapuipyTtusaropa IP
Mepexi. OCHOBHI (DyHKIIOHATIBHI €JIEMEHTH, iX IpU3HAYEHHS 1 QyHKLIII.
[Tpunuun nodyaosu mepexi VLAN. XapakreprucTruka TEXHOJIOTH BUITAIKOBOTO 1
JeTepMiHOBaHOTO JocTyrmy B Mepexkax LAN. XapakrepucTuka TEXHOJOTII
Ethernet. XapakTepucTrka TeXHOJOT1i Ta MpUHIUI 100y 10BU Mepexi Token Ring.

5. baraTtokaHajibHi cucTeMH 3B’ A3KY

5.1.IIpuHuMnM Modya10BU MAriCTPAJIbHUX 0araTOKAHAJIbHUX CHCTEM 3B’ SI3KY

[TpuHumnu noOyaoBu OaraToKkaHaJIbHUX CUCTEM 3B SA3KY.

MeTtoau nocTyny 10 KaHaliB paJlopeIeHUX Ta CyITyTHUKOBUX CUCTEM Iepeaayi.
[Tpuniun nobynoBu mepex Ha 6a31 Texnosorii DWDM. Ilepenik enemeHTiB, ix
npu3HayeHHs 1 pynkuii. [{udposi cucremu nepegayi. YnpapiiHHSI B UU(PPOBUX
cUCTeMax Iepeaadi, METOAM MapuIpyTH3allii, FIOpHUJIHI CUCTEMHU.

5.2. llpuHumunu nody10BU CTUILHUKOBHUX CHCTEM Mepeaayi

[IpyHiMn MoOyI0BM Or0 MOKPUTTS TEPUTOPIi OOCIYroBYBaHHS MOOUIBHOIO
3B’s13Ky. CriocoOu po3Mojily YacTOTHUX KaHalIiB B CHCTEMax MOOLIBHOTO
3B’SI3KYy. ApPXITEKTypa CTIIBHUKOBHUX Mepex MoOuIbHOTO 3B’ 513Ky 3G. Ilepenik
€JIeMEHTIB, 1X mpu3HadYeHHsS 1 (yHKIIi. ApPXITEKTypa CTUIBHUKOBUX MEPEX
M0O1IbHOTO 3B’ 513Ky 4G. ApxiTekTypu cucteM MobibHoro 3B's13Ky LTE.
ApPXITEKTypa CTITLHUKOBHX MEPEX MOOIITHLHOTO 3B 3Ky SG.

5.3.IlpuHumnnm nody10BHU TeJeBi3iiHUX cHCTEM

VY3aranbHeHa CTpyKTypHa cxeMa TeneBiziiiHux cuctem (TBC).

[Ipunnunu 1noOyaoBM 1 pobOTH mepenaBayiB  TENEBI3IMHUX  CUTHAIIIB
300paxkeHHs. [lpuHuunu noOygoBU 1 poOOTH TMpUKMAUIB TeJIEBI3IMHUX
CUTHAJIIB 300paKeHHSI.



6. Ouinka epekTuBHOCTI QYHKIIOHYBAHHA CHCTEM

6.1. IlepcnexTuBHi iH$opmauiiiHi TexHOI0TiI Ta IX 3aCcTOCYBaHHSA

3aranpHa XapakTtepucTtuka TexHosorii 10T. Bumorm TexHomorii 0
TEJICKOMYHIKALIMHUX CHCTEM.
3acToCcyBaHHSA XMapHUX OOUMCIICHb B TEJICKOMYHIKALISIX Ta PaAlOTEXHIIII.

6.2. HaniiiHicTbh Ta e)eKTUBHICTH CHCTEM Ta MepPex

HaniitaicTe 1 kuBYYIiCTh 1HGOPMAIIMHUX, TEJICKOMYHIKAIIHHUX MEpPeX Ta
pamioTexHIYHUX cucteM. [Ioka3HHUKHY X OITIHKH.

EdextuBHicTh 1HPOpMAITIHHUX, TEICKOMYHIKAIIMHUX MEPEK Ta PaglOTeXHITYHUX
cucteM. [loka3zHUKHM €(PEKTUBHOCTI.
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IV. PEUTUHIOBA CUCTEMA OLIIHIOBAHHS BCTYITHOI'O
BUITPOBYBAHHS

1. TToyaTkoBHi peUTUHT abITypi€HTa 32 €K3aMEH PO3PAXOBYETHCS BUXOASIUU
13 100-6anbHoi mkamu. [lpu BHU3HAUEHH! 3arajJbHOTO PEUTHHTY BCTYIHHKA
MOYaTKOBUM PEUTHHT 3a ek3aMeH mepepaxoByeTcss y 200-OanbHy MKainy 3a
BIIMOBIAHOIO TabauIeto (11.4) .

2. Ha ex3aMeHi a0iTypi€HTH TOTYIOThCS JO YCHOi BIJIIOBiAI Ha 3aBJaHHS
eK3aMEHaIlIHHOTO O1IeTy.

Koxxne 3aBmaHHS KOMIUIEKCHOTO (DaXxOBOrO BCTYITHOI'O BHUIIPOOYBaHHS
MICTHTh TPU T€OpeTUYH1 muTaHHs. [lepiii qBa MUTaHHS € 3aralIbHUMU 3a Taly3310
iH(bopMalliiHuX TexHodorid. OcCTaHHE TUTaHHS OpIEHTOBAaHE Ha CIELIAJbHY
M1JITOTOBKY BCTYITHHKA.

Koxxne 3 mepmux ABOX NHUTaHb OIIHIOEThCS y 30 OamiB 3a TakKUMHU
KPUTEPISMU:

- «BIIMIHHO», TIOBHA BiOBiab, HE MeHIIE 90% moTpiObHOI iHopmarii — 27-30
OaiB;

- «100pe», TOCTaTHBO MOBHA BIANOBIAL, HE MeHUIE 75% mnorpiOHOI iH(DOopMalii
(mpumycTUMI HE3HAYH1 HETOYHOCTI) — 23-26 OaiB;

- «3aJI0BUILHO», HEMOBHA BIANOBiAb, HEe MeHIIe 60% mnoTpiOHOI i1H(OpMaIil
(BIATIOB1Ib MICTUTD MEBHI HeIOMIKK) — 18-22 6anu;

- «HE3aJI0BILIILHO», BIJIOBIJIb HE BIJMIOBIIa€ YMOBaM JI0 «3aJI0BUIBHO» — () GaJiiB.

Tpete nutanus oniHoeThes y 40 6aiB 3a TAKUMH KPUTEPISIMU:

- ««BIAMIHHO», TIOBHA BIINOB1Ib, HEe MeHIIe 90% moTpioHOI iHpopmaii — 36-40
0aJiB;

- «J100pe», TOCTaTHhO MOBHA BIAMOBIAL, He MeHIIe 75% moTpiOHOI 1H(OopMamii
(mpurycTuMi He3HauH1 HeTouHocT1) — 30-35 Oaris;

- «33J0BUIbHO», HEMOBHA BIAMNOBiAb, He MeHmEe 60% mnoTpiOHOI 1HpOpMAaIi
(BiAMOBI AL MICTUTH TICBHI HEJOJIKHN) — 24-29 Oanis;

- «HE3aJI0BLIILHO», BIJMIOB1/Ib HE BIJMOBIIAa€ YMOBaM JI0 «3a0BUTbHO» — () OariB.

3. Cyma 6aiB 3a BIANOBIAl HA €K3aMEH1 MEPEBOJIUTHCS 0 €K3aMeHalIiHO1
OLIIHKH 3T1IHO 3 TaOJUILIEIO:

baan Oninka
100...95 BigminHO
94...85 Jlyxe nobpe
84...75 Jo0Ope
74...65 3a10BUILHO
64...60 JlocTaTHBO
Meuize 60 He3anosiipHO

4. Cyma 6autiB 3a BIAMOBI/I1 HA €K3aMeH1 epeBoauThCs 10 200- 6anbHOT KA
3T1AHO 3 TabIUIEIO:



Tabmuus BiMOBiHOCTI OLIHOK pedTHHToBOT cuetemu omintosanus (PCO, 60...100) 6anam 200-6ansroi mikanu (100...200)

Orinka Banu Orinka bamu Orinaka Banu Orinka bamu

PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5
100 200,0
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PO3POBHUKMU:

Invuenxo Muxaiino IOxumosuy, 0.m.u., npog., axademix HAH Ykpainu,
oupexmop Incmumymy menexoMyHiKayiiHux cucmenm,

Ypuscoruii Jleonio Onexcandposuy, 0.m.H., npog., 3a8i0yeay kagpeopu
MeneKOMYHIKAYIUHUX CUCTeM

Inoba Jlapuca Cepeiisna, 0.m.H., npog., 3a6idyeau kagheopu
IHhopMayiiHO-meNeKOMYHIKAYIIHUX MepedC

Ilyopoexa Dedip @Pedoposuu, 0.m.H., npodh., 3a8idysau kagpeopu
meopemuyHUx 0CHO8 padiomexHiKu

Kyk Cepeiti Axkosuu, 0.m.H., npogh., 3a6i0yeau kageopu padiomexuiunux
npucmpoie ma cucmem

Kpasuyxk Cepeiti Onexcanoposuu, 0.m.H., npog., 3agioysau kagheopu
meneKoOMyHIKayiul

Jlucenxo Onexcanop Muxonatioguu, 0.m.u., npog., 3a8ioysau kageopu
KOHCMPYIOBAHHS eeKMPOHHO- 00UUCTIOBAbHOL anapamypu

Henin €seeniti Anopitiosuu, 0.m.H., npog., 3agioysau kagheopu
PAOIOKOHCMPYIOBAHHSA MA BUPOOHUYMEA padioanapamypu



