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1. Onuc HaBYAJIBLHOI AN CHHUILIIHA
XapakTepUCTHKa HABYAIBHO1
HaitmenyBaHH l"any3b 3HaHb, HANIPSIM JTUCIUATUTIHA
[MOKA3HUKIB MiJTOTOBKH, OCBITHIN CTYIIIHB
neHHa gopma | 3aouHa dpopma
HaBYAHHS HaBYAHHS
I'anry3b 3HaHB: Bubi
KinpkicTe kpeauTis 5 17 «EnexrpoHika Ta MDIPKOBA

(HOpMaTHBHA, 32 BHOOPOM)

TEJICKOMYHIKAI[i»
Monaynis — 1 Pix miaroToBku:
3umi . CrieniajbHICTh: 2023-i | 2023-i
MICTOBUX MOJYJiB — 2 P
172 «TenexkoMyHikanii Ta CemecTtp
3arajnabHa KiJbKICTb T'OJIUH - pagioTeXHIKa» 5-i ‘ 5-i
150 Jlexmii
32 ron. ‘ 8 ron.
[IpakTruHi
roj. ‘ roj.
TuXXHEBUX TOIHUH JJIs a6 =
AICHHOT (POPMH HABIAHHS: OCBITHIH CTYIIIHb «0aKalIaBp» 2 -
ayIHTOpHUX — 4 y p 32 ron. 1 6 ToJI.
caMocTiitHoi po6oty — 4,4 Camocriiina podora
86ron. |  136ron

Bun kontponto: Exkzamen

YacTka ayJUTOPHUX 3aHTh 1 4acTKa CaMOCTIMHOI Ta 1HAMBIAYaIbHOI pOOOTH Y
3araJlbHOMY 00CsI31 TOAMH 3 HABUAIbHOI JUCIUILIIHU CTAHOBUTD:
JUIs IeHHO1 (hopmu HaBuaHHS — 43 % ayAMTOpPHUX 3aHATh, 57 % caMOCTIMHOI Ta

1HJIUBIyaJIbHOT pOOOTH;

JU1st 3a049HO1 (hopmu HaB4aHHS 9 % ayauTopHUX 3aHATH, 91 % caMocCTiifHOI Ta

1HIUBIAyaIbHOT pOOOTH.
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2. MeTa Ta 3aBAaHHA HABYAJbLHOI AMCHHUILTIHA

Metow aucuMIUIiHM , TexHonorii Ta TPOTOKOIM 1H(POKOMYHIKAIIHHUX
MEpeX”’ € OCBOEHHA CTYJE€HTAaMHU TEOPETHUYHUX OCHOB  KOMII IOTEPHUX
1H()OKOMYHIKAI[IHHUX CHUCTEM, iX MPUHIUITY POOOTH, TpoToKoIiB. [lepenava ganux B
iH(QOKOMYHIKAIIIHHUX CcUCTeMaX. AJMIHICTpyBaHHS T0OyJ0Ba Ta JIOCITIIKCHHS

1H()OKOMYHIKAIIIHHUX CUCTEM Ta iX HAJAIITyBaHHSI.

3aBJaHHSAMHU BHBYEHHSI HABYAJIbHOI JUCIHUILIIHHA €;

— HaBumTHuch 3aCTOCOBYBAaTH 3HAHHS Y IPAKTHUYHHUX CHTYAIIISIX

— OsBonomiTd BMIHHAM aAMIHICTPYBaHHS TEJICKOMYHIKAIIMHUX CHCTEM,
1H(OKOMYHIKAIIMHUX Ta TEJIEKOMYHIKAIIIHHIX MEPEK

— HauuTtuce miarHoctyBatd cTaH oOnagHaHHS (MOAyJiB, OJOKiB, BY3IIB)
TEJICKOMYHIKAIIMHUX CUCTEM, 1H(POKOMYHIKAIIMHUX, TEICKOMYHIKAI[IMHUX MEpEiK,
PaIIOTEXHIYHUX CUCTEM Ta CUCTEM TEJIEBI31MHOTO M pailOMOBIICHHS TOIIIO.

3. Ilporpama HaBYAJbLHOI JUCHUILIIHA

3microBuit moayas 1. Opranizauisa poooru iHGPOKOMYHIKALMINHMUX MeEpexK.
IIporokoJim nepegaBaHHs JaHUX.

Tema 1. Opranizamiss pobotu 1HPoKoMyHiKauiiHuX Mepex. Kracudikaris
KoMmm'toTepHux Mepex. Mepexesi mogemi OSI ta TCP/IP. Inkancynsiisi 1aHuX.
OCHOBHI MPOTOKOJIM SIKI BUKOPUCTOBYIOTHCS ISl pealtizallii KOMI'IOTEpHOI Mepexi.
Crex mpotokoisiB OSIl. Crexk mporokoniB TCP/IP. OcHoBu mnepenadi JaHuUX y
KOMIT' IOTEpPHUX Mepekax. be3apoToBl KOMIT'IOTEpHI Mepexi Ta iH(popMaliiHi
TEXHOJIOT1i.

Tema 2. Ilponec mnaHyBanHs Mepexi. [InanyBaHHsS O€3IpOTOBUX MEpEXK.
AHani3 30H TIOKpUTTS Ta XapaKTepUCTUK O€3APOTOBUX MAapLIPYyTHU3ATOPIB.
Texnonorii Wi-Fi B miamazoni 2.4 I'Tu - 802.11b/g/n. IlepeBarum 1 HemOJIKK
BukopuctanHs aianazony 2.4 I'T'm. Texnomorii Wi-Fi B gianazoni 5 ['T1. Cranmapt
802.11a/m/ac. IlnanyBanus mepexi WiFi. XapakrepucTuku 1 mapameTpu aHTEH 1
BUIIPOMIHIOBAauUiB AaHTEHHUX CHUCTEM.

3microBuiit moayab 2. IPv4 i IPv6: 0cHOBHI BiAMiHHOCTI, BIIVIUB HA XOCTHUHT
1 JOCTYNHICTH calTy

Tema 3. IlopiBusauas npotokoiiB IPv4 1 [Pv6. OcHOBHI BiAMIHHOCTI, BIUIUB HA
XOCTHHT 1 JOCTYIHICTH caiiTy. @opmar 3arojioBKy Ta mapameTrpu TmoJiB [P-
nedrarpamu nportokona IPv4. 3aronoBok Ta cTpykTypa aAeiitarpamu IPv6. Tumnwm
anapec. @opmu npencrabieHHs anpec IPv6. Bzaemomis nporokoniB IPv6 ta IPv4.
Tpancnsmis anpec. [Iporoxon ICMPv6.
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Tema 4. Ilporokosn MixkAOMEHHOI MapupyTu3auii. lIlepenaua mosu IP-

Mepexero. besnexka mepexi. Anami3 Tpadika Ta curHatypu artak. Ilmardopma

CynyTHHKOBOro iHTepHeTy Starlink. TexHiuHi

xapaktepuctuku. IlizroToBka

koMmruiekty Starlink no 3anmycky. HanamryBanus mapmpyTtuzaropa Mikrotik.

4. CTpykTypa (TEeMATHYHUI JIAH) HABYAJIbHOI JUCHUILTiHA

Kinbkicts roguna

neHHa hopma

3ao4yHa opma

3MicTOBI MOJIYJIi 1 TEMH

yChOTO
JCKI1

MPaKTUYHI

CaMOCTIiliHAa
poboTta

YChOTO
JEKIiT
MpaKTUYHI
caMOCTiiHa
pobora

Moayas 1

3micToBuii Mmoayasb 1. Opranisauisi podoTu iHpokomyHikauiiHux Mepe:k. IIporokosn

nepeaaBaHHa TaHUX

Tema 1. Opranizariis poboTu
iHpokoMyHiKaniiHuX  Mepex. Kitacudikamis
KOMIT IOTepHUX Mepek. Mepexkei mozaeni OSI Ta
TCP/IP.  Inkancynsamis  ganux.  OCHOBHI
OPOTOKOIM  SKi ~ BUKOPUCTOBYIOTbCA  JUIf
peamizamii  komm'torepHoi  mepexi.  Crek
nporokosiB  OSI. Crex mporokonis TCP/IP.
OcHoBM mepenadi JaHUX Yy KOMII IOTEPHHUX
Mepexax. be3npoToBi KOMI'IOTEpHI Mepexi Ta
iH(opMaIliiiHI TEXHOJIOTI.

20

Tema 2. Ilpouec mniaHyBaHHS MEpPEKI.
[InanyBaHHs 0€34pOTOBUX Mepex. AHali3 30H
MOKPUTTS Ta  XapaKTEPUCTHK  Oe3ApOTOBUX
MmapuipyTtu3atopi. TexHousorii Wi-Fi B gianazoni
2.4 TTu - 802.11b/g/n. IlepeBarum 1 HemOJIIKK
BUKOpuCTaHHS pmiana3ony 2.4 I'Tu. Texnomorii
Wi-Fi B gianazoni 5 I'T1. Crangapt 802.11a/n/ac.
[InanyBanns mepexi WiFi. XapakrepucTuku 1
napaMeTpu aHTEH 1 BUIIPOMIHIOBAYIB aHTEHHUX
CUCTEM.

22

Pazom 3a 3micmoeuii modyns 1

74 | 16

16

42

76 | 4 | 4 | 68

3mictoBuii MoayJb 2. IPv4 i IPv6: ocHOBHI BiTMiHHOCTI, BILIMB HA XOCTHUHT i JOCTYIHICTH

carty

Tema 3. IlopiBHsHHsA mnpoTokodiB [Pv4 i
IPv6. OCHOBHI BiIMIHHOCTI, BIIJINB Ha XOCTHHT 1
JIocTynHIicTh caifty. dopmar 3arosoBky Ta
napametpu moniB [P-pedtarpamu mpoTtoxoina
[Pv4. 3aronoBok Ta cTpykTypa aeitarpamu [Pvo.
Tunu agpec. @opmu npeacrasieHHs aapec [Pvo.

22
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B3aemognis npotokodiB IPv6 ta IPv4. Tpancsuis
aapec. [Ipotokosn ICMPv6.

Tema 4. [IpoTokonu MDKJOMEHHOT
MapmpyTtusamnii. [lepemawa MoBu IP-mepexero.
besneka mepexi. AHami3 Tpadika Ta CUTHATYypU
atak. Ilmardopma CymyTHHKOBOTO iHTEPHETY
Starlink. Texniuni xapaktepuctuku. llinroToBka
koMmriuiekTy Starlink mo 3amycky. HanamryBanus
Mapipytusaropa Mikrotik.

22

Pa3zom 3a 3micmoeuii mooyne 2

76

16

16

44

74 | 4

BCbOI'O

150

32

32

86

150 | 8

6 | 136

5. Temu npakTHYHHUX (J1a0OPaTOPHMUX) 3AHATH

No KuiekicTs roaux
3/ Hasga remn JeHHa | 3a04Ha
dopma | dopma
1 | JociimKeHHsS MepeKHUX CTaHIapTiB 4 2
2 | Hocmimkenns moneneit TCPIP 1 OSI 4 2
3 | Hocmimkenas ARP-TaGmmi 4
4 | Bussnenns cycina (ND) IPv6 4 2
5 | ba3oBi HamamTyBaHHS MEpPEKEBUX MPUCTPOIB 4
6 | [ig'eqranHs MapupyTU3aTopa 10 JOKATbHOT MEPEKi 4
7 | YCyHEHHS HENoIaI0K NUTI03Yy 3a 3aMOBYYBAHHIM 4
8 | Ilomryk Ta ycyHeHHs npo6JieM 13 3'€ THaHHSIM 4
PA3OM 32 6

6. 3aBraHHs 17151 cCaMOCTiliHOI po0oTH

Tema 1. Komm’rorepni Mmepexi

1. Yci HaBUaNbHI €IEMEHTH — OTPALIOBAHHS JIEKIIHHOTO MaTepiany, MArOTOBKa
10 KMP. Metonu CSMA/CD, CSMA/CA, TokenPassing. Kiacudikariis MepexHoro
obOnamgHanusa. Cranmapta S568A ta 568B. BcraHoBieHHS MepekeBOTro ajaanrtepa.
NetBEUIL. IPS/SPX. NWLink. TCP/IP. Kagpu ta mnaketm TCP/IP. IlpaBuia

Bu3HaueHHs [P-anpec mepex ta By3niB. Kitacose Ta 6e3kiacoe [P-agpecyBanHs.

2. ApXiTekTypHa KOHIICMI[iS IHTEIEKTyalbHOI

iHTeNneKTyanbHoi Mepexi. KoHienTyanbHa MOJENb

Mepexi.

EtanonHi Touku Ta iHTEpPECHI MPOTOKOIH IHTENEKTYATbHOT MEPEXKI.

Tema 2. be3apoToBi KOMII’IOTEpHI Mepexi Ta TEXHOJIOTII
1. Cranmaptu IEEE 802.11, 3G ta 4G. Wi-Fi. Wi-MAX. Cranmapr CDMA.
I'pyna cranaapriB 3G. I'pyna cranaapti 4G. Konuemnisa 5G.

ApxiTekTypa
IHTEJEKTYAJIbHOT  MEepexi.
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2. Ilporoxonu MNP ta V.42. ®opmaru nepenaBanusa nqanux. [Iporokomr MNPS.
[Ipotokon MNP7. CrucHeHHss JaHux 3a craHpaptoM V.42bis.  AnroputM
HAaWKOPOTIIMX NUISAXiB. ANroput™ TynukoBux noTokiB. Cranmaptr CDMA. I'pyna
craugaptiB 4G. Konnenuis 5G. EtanonHi Toykd Ta i1HTEepdENUCHI MPOTOKOIH
IHTENEKTyalbHOI MEPEeXi.

7. InauBigyasbHi 3aBIaHHSA
8. MeToau HaBYaAHHSA
[IpoBenenHs Jekuiil, J1abopaTOpHUX POOIT, KOHTPOJIBHO-MOIYJIBHUX POOIT,
3aXMCT 3BITIB 3 JIAOOPATOPHUX POOIT, EK3aMEH.

9. MeToaM KOHTPOJIIO
Jlexmiinuii, KOHTPOJBHO-MOYJIbHI POOOTH, 3BITH 3 JIaOOpaTOpPHHUX pPOOIT,
eK3aMeH.
10. Po3noain 6aniB

[Toroune TecTyBaHHs Ta caMOCTiifHa poOoTa
. - . - Cyma
3MicToBU MOYJh 1 3micTOBUM MOAYb 2
Tl T2 T3 T4
100
25 25 25 25
1. 3a BiBiIyBaHs JEKIIMHUX 3aHITH, KOHCTIEKT — 100.
2. KonTtponbsHO-MoaynbHI podotu: 2*256 = 500.
3. 3axwcrT 3BITIB 3 1aboparopHuX podit: 8*56 = 400.
Bcerworo: 10006amis.
IIIkana onmiHIOBaHHSA
3a mKajoro Ex3amen 3amik bamu
A BigminHO 3apaxoBaHO 90-100
B 82-89
S 3
C Hobpe apaxoBaHO 7481
D 3a10B1IEHO 3apaxoBaHO 04-73
E A P 60-63
FX . He 3apaxoBaHo 35-59
HezanoBuibHO
F He 3apaxoBano 0-34
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11. PexomenoBaHa Jiteparypa

OcHoena nimepamypa
Opranizaitiss KOMITIOTepHUX Mepex [EnekTpoHHUil pecypc]: MiIPyYHHK: IS
cTyn. cneuianbHocTi 121 «JHxkeHepiss mporpamHoro 3abe3nedyeHHs»Ta 122
«Komm’torepui Haykm»/ KIII im. Iropst Cikopcebkoro ; HO.A. TapHaBchkwid,
[LM.Ky3bmenko. — Enextponni TtekctoBi mani. — KwuiB : KIII im. Irops
Cikopcbkoro, 2018. —259c.
O. Wendell. CCNA 200-301 Official Cert Guide, Volume 1. — Pearson
Education, 2019. — 848 p.
TenexomyHikariifHi cucreMu Ta Mepexi. CTpykTypa Ta ocHoBHI1 ¢yHKIi / B. B.
[TonmoBcbkuit Ta iH. T. 1. XapkiB: CMIT. [pyre Bunmanus. BumpasieHo Ta
nonoBHeHo. 2018.
3aika B.®., BapdomomeeBa O.I., HompaueBa K.O., I'punkeBuu I'.O.
TenekoMyHiKalliiiHI CHCTEMHU Ta MEPEX1 HACTYMHOTO MOKOJiHHSA. HaBuanbHuii
nociOHuk. KuiB: BumaBHuITBO JlepkaBHOro yHiBepcHUTeTy TeleKOMYyHIKaIlii,
2019.-315c.
Alvin Stockhared. CCNA: Cisco Certified Network Associate: 200-301: Final
Preparation for CCNA Certification. — Kindle Edition, 2023. — 181 p.

Jlonomixcna nimepamypa
1. Todd Lammle. CCNA Routing and Switching Complete Study Guide: Exam

100-105, Exam 200-105, Exam 200-125 2nd Edition. — Sybex, 2016. — 903 p.

2. I'puynos O. B. IH(bopMamHHl CUCTEMHM Ta TEXHOJIOTII: HaBY. MOCIO. U1

CTYJICHTIB 3a HanpsAMoM niarotoBku « TpancnoptHi TexHomorii» / O. B. I'puiryHos;
Xapk. Hall. akajl. MicbK. rocn-Ba. — X.: XHAMI', 2010. — 222 c.

12. Indopmaniiini pecypcu B InTepueri
1. ®aitnn quctmrutiay: https://learn.ztu.edu.ua/course/view.php?id=5582
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