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1. Onuc HaBYAJIBLHOI AN CHHUILIIHA
XapakTepUCTHKa HABYAIBHO1
HaiimenyBaHHs l"anry3b 3HaHB, HAIPSIM JTUCIUIUTIHA
[MOKA3HUKIB MiJTOTOBKH, OCBITHIN CTYIIIHB
neHHa gopma | 3aouHa dpopma
HaBYaHHS HaBYaHHS
I'any3s 3HaHB: .
Y Bubipkosa

KinpkicTe KpeauTiB 5

16 «XimiuHa Ta O101HKEHEPI»

(HOpMaTHBHa, 32 BHOOPOM)

ayIUTOpHUX — 4
camocTiiiHO1 poboTH — 4,4

Monynis — 1 Pik miarorosku:
. . i ) 2023-i 2023-i1
3MICTOBUX MOJYIIB — 2 CriemiajgbHiCTh: Cemeetp
- - 163 «biomenuuHa iHXEHEPIsH v "
3arasibHa KiJIbKICTh TOIMH - 5-i 5-i
150 Jlekuii
32 ron. 8 rox.
[TpakTruHi
TOJI. TOJI.
TrxHEBUX TOINUH IS = 1126 =
JeHHO1 (hopMH HaBYAHHS: C . 4dopaTopH1
OcBIiTHIHI CTYyIIlHb «6aKaJ1aBp» 32 ron. 6 rox.

CamocriitHa po0OoTa

86 rox.

136 rox.

Bux koHTpOITIO: 3aimik

YacTka ayIuTOpPHUX 3aHSTH 1 4acTKa CaMOCTIMHOI Ta 1HAUBITyalbHOT POOOTH Y
3arajJbHOMY 00CsI31 TOJIMH 3 HABYAILHOI JUCHUIUIIHU CTAHOBUTH:
1u1st neHHoi opmu HaBYaHHS — 43 % ayAUTOpPHUX 3aHATH, 57 % caMOCTIHHOI Ta

1HJIUBIyaJIbHOT pOOOTH;

JU1st 3a04HO1 (hopMu HaBYaHHS 9 % ayauTOpHUX 3aHATh, 91 % caMocTiiiHOI Ta

1HAMBIAYaTbHOI POOOTH.
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2. MeTa Ta 3aBAaHHA HABYAJbLHOI AMCHHUILTIHA

Metorw aucummIiam ,, TeXHOOoTii Ta MPOTOKOJIU 1HPOKOMYHIKAIIHHUX MEPEx™’
€ OCBOEHHS CTYJICHTaMH TEOPETUYHUX OCHOB KOMIT IOTEPHUX 1H()OKOMYHIKAIIHHUX
CUCTEM, X MPUHIUITY POOOTH, TpoTOKOIiB. [lepenava manux B 1HOOKOMYHIKAIIHHUX
cucreMax. AJMIHICTpyBaHHS TOOynoBa Ta JOCHIKEHHA 1H()OKOMYHIKAI[IHHUX

CHUCTEM Ta iX HaJIaIlITyBaHHS.

3aBJaHHAMY BHBYE€HHS HABYAJIbHOI JUCHHUILIIHU €:

— HaBumTHuch 3aCTOCOBYBAaTH 3HAHHS Y IPAKTHUYHHUX CHTYAIIISIX

— OBojomiTH BMIHHAM aAMIHICTPYBaHHS TEJICKOMYHIKAIIIMHUX CHCTEM,
1H(pOKOMYHIKAIIMHUX Ta TEICKOMYHIKALIIHHUX MEPEK;

— HauuTtuce miarHoctyBatd cTaH oOnagHaHHS (MOAyJiB, OJOKiB, BY3IIB)
TEJICKOMYHIKAIIMHUX CUCTEM, 1H(POKOMYHIKAIIMHUX, TEICKOMYHIKAI[IMHUX MEpEiK,
PaIIOTEXHIYHUX CUCTEM Ta CUCTEM TEeJIeBI131MHOT0 ¥ pa/llOMOBIICHHS TOIIIO.

3. Ilporpama HaB4YAJbLHOI AU CHUILIIHA

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

Tema 1. Opranizamis pobotu 1HPoKOMyHiKauiMHUX Mepex. Krnacudikaris
KoMmm'toTepHux Mepex. Mepexei mozeni OSI ta TCP/IP. Inkancynsiisi TaHuX.
OCHOBHI MPOTOKOJIM SIKI BUKOPUCTOBYIOTHCS ISl pealtizallii KOMI'IOTEpHOI Mepexi.
Crexk mpotokosiB OSI. Crek mnporokoniB TCP/IP. OcHoBu mnepenaui JaHuUX y
KOMIT' IOTEpPHUX Mepekax. be3npoToBl KOMII'IOTEpHI Mepexi Ta iH(opmaliiHi
TEXHOJIOTII.

Tema 2. Ilpomnec mianyBanHs Mepexi. [[1anyBaHHsS O0€3IpOTOBHX MEpEK.
AHaji3 30H TIIOKPUTTA Ta XapaKTePUCTUK OE3POTOBHX MAapIIpyTHU3aTOPiB.
Texnonorii Wi-Fi B miamazoni 2.4 I'Tu - 802.11b/g/n. IlepeBarm 1 HemOJIKK
BukopucTtanHs aianazony 2.4 I'T'u. Texnomnorii Wi-Fi B gianazoni 5 ['T1. Cranmapt
802.11a/m/ac. IlnanyBanus mepexxi WiFi. XapakrepucTtuku 1 mapameTpu aHTEH 1
BUIPOMIHIOBAYiB aHTCHHUX CHCTEM.

3micTroBuii moayJb 2. IPv4 i IPv6: oCHOBHI BiAMiHHOCTI, BIVIMB HA XOCTHHT
i Z10CTYynHICTH caiTy.

Tema 3. IlopiBusauas npotokodiB IPv4 1 IPv6. OcHOBHI BiAMIHHOCTI, BIUIUB Ha
XOCTHHT 1 JOCTYIHICTH caiiTy. @opMar 3arojioBKy Ta mapamerpu moJiB [P-
nerrarpamu nportokona IPv4. 3aronoBok Ta cTpykTypa aeiitarpamu IPv6. Tumnwm
anpec. ®opmu npexacrasinenas aapec [Pv6. Bzaemonis mpotokonis IPve ta IPv4.
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Tpancnsuis anpec. [Iporoxon ICMPv6.

Tema 4. Ilporokosn MixkAOMEHHOI MapuupyTu3auii. Ilepenaua mosu IP-

Mepexero. besneka mepexi. Anami3 Tpadika Ta curHatypu atak. I[lmardopma

CynyTHHKOBOro iHTepHeTy Starlink. TexHniuni

xapaktepuctuku. IlinrroToBka

koMmiuiekty Starlink o 3amycky. HanamryBanus mapmpyTtuzaropa Mikrotik.

4. CTpykTypa (TeMATHYHUI JIAH) HABYAJIbHOI JUCHUILTIHA

Kinekicts roguna

neHHa hopma

3ao4yHa opma

3MicTOBI MOJIYJIi 1 TEMH

yChOTO

JIEKIT

CcaMoOCTiliHa

MPaKTUYHI
poboTta

YChOTO
JEKIiT
MpaKTUYHI
caMOCTiiHa
pobora

Moayas 1

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

nepeaaBaHHa TaHUX

Tema 1. Opranizariis poboTu
iHpoxoMyHIKaniiiHuX  Mepex.  Kitacugikaris
KOMIT IOTepHUX Mepek. Mepexesi mozaeni OSI Ta
TCP/IP.  Inkancynsamis  gaHux.  OCHOBHI
IPOTOKOIM  SKi ~ BUKOPUCTOBYIOTbCA  JUIf
peamizamii  komm'torepHoi  Mmepexi.  Crek
nporokosiB  OSI. Crex mporokonis TCP/IP.
OcHoBM mepenadi JaHUX Yy KOMII IOTEPHHUX
Mepexxax. be3apoToBi KOMI'IOTEpHI Mepexi Ta
iH(opMaIliiHI TEXHOJIOTI.

Tema 2. Ilpouec muaHyBaHHS MEpPEXKI.
[InanyBaHHs 0€34pOTOBUX Mepex. AHali3 30H
MOKPUTTS Ta  XapaKTEPUCTHK  Oe3ApOTOBUX
mapuipyTtu3aropi. TexHousorii Wi-Fi B gianasoni
2.4 TTu - 802.11b/g/n. IlepeBarum 1 HemOJIIKK
BUKOpHUCTaHHA nmiana3ony 2.4 I'Tu. Texnomorii
Wi-Fi B gianazoni 5 I'T1. Crannapt 802.11a/n/ac.
[InanyBanus mepexi WiFi. XapakrtepucTtuku i
nmapaMeTpu aHTEH 1 BUIIPOMIHIOBAYiB aHTEHHUX
CUCTEM.

Pazom 3a 3micmoeuii modyns 1

74

16

16 | 42

76 | 4 | 4 | 68

3mictoBuii Moayab 2. IPv4 i IPv6: ocHOBHI BiTMiHHOCTI, BILIUB HA XOCTHHT i JOCTYIHICTH

cairty

Tema 3. IlopiBHsiHHsA mnpoTokodiB [Pv4 i
IPv6. OcHOBHI BiIMIHHOCTI, BIJIMB Ha XOCTHHT 1
JNOCTynHICTh caifty. dopmar 3arosoBky Ta
napamerpu mnoxiB  [P-meiitarpamMu  mpoTOKOJIa
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IPv4. 3aronoBok Ta cTpykrypa aeitarpamu [Pv6.
Tunu agpec. ®opmu nipencrasieHHs aapec [Pvo6.
B3aemoist nporokoniB IPv6 Ta IPv4. Tpancnsiist
aapec. [Ipotokon ICMPv6.

Tema 4. [Iporokonu MDKIOMEHHOT
Mapmpytusamnii. Ilepemawa MoBu IP-mepexero.
besneka mepexi. AHami3 Tpadika Ta CUTHATypH
atak. Ilmardopma CymyTHMKOBOTO iHTEpHETY
Starlink. TexniuHi xapaktepuctuku. llinroToBka
komruiekty Starlink o 3anmycky. HanamryBanus
Mapuipytuzaropa Mikrotik.

22

Pa3zom 3a 3micmoeuii mooyns 2

76

16

16

44

74

BCbOI'O

150

32

32

86

150

6 | 136

5. Temn npakTH4YHUX (JIA00PATOPHUX) 3aAHATH

No KinekicTs roauH
o/ Hassa Temu JIeHHa | 3a04YHa
dbopma | dopma
1 | HocnimxeHHs MEpeXHUX CTaHIAPTIB 4 2
2 | Hocmimkenns moaeneit TCPIP 1 OSI 2
3 | Hocnimkenas ARP-TaOmuii 4
4 | Bussnenns cycina (ND) IPv6 4 2
5 | ba3oBi HamamTyBaHHS MEPEKEBHUX MPUCTPOIB 4
6 | Ilin'ennanHs MapipyTU3aTopa A0 JOKaJIbHOT MEpEexki 4
7 | YcyHeHHs HEeNoa 0K UTI03Y 32 3aMOBYYBAaHHSAM 4
8 | Ilomryk Ta ycyHeHHsI mpo6JieM i3 3'€JHaHHAM 4
PA3OM 32 6

6. 3aB1aHHs 11 CAMOCTIHHOI poOoTH

Tema 1. Komm’rorepui mepexi

1. Yci HaBYaIbHI €IEMEHTH — ONPAIIOBAHHS JICKLIHHOTO MaTepiay, NAroTOBKa
10 KMP. Metonu CSMA/CD, CSMA/CA, TokenPassing. Kiacudikariiis MepexHoro
obmamnandsa. Cranmaptu 568A Ta 568B. BceraHoBieHHS MepeKeBOro ajaamnrepa.
NetBEUI. IPS/SPX. NWLink. TCP/IP. Kagpu Tta mnakeru TCP/IP. IlpaBuia
Bu3HaueHHs [P-anpec mepex Ta By3miB. KitacoBe Ta 6e3kiiacoBe [P-aapecyBaHHs.

2. ApXITeKTypHa KOHIIEMNIlISI  1HTEIEKTyaJbHOI

1HTeNeKTyanbHO1 Mepexi. KoHuenTtyaibHa MOIENb

Mepexi.

ETanonHi Touku Ta iHTEpPECHI TPOTOKOIH IHTENEKTYATbHOT MEPEXKI.
Tema 2. be31poTOBI KOMII’IOTEPHI Mepexi Ta TEXHOJIOTII

ApXITEKTypa
IHTEJEKTYaIbHOI  MEpexi.
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1. Crangaptu IEEE 802.11, 3G Ta 4G. Wi-Fi. Wi-MAX. Cranmapt CDMA.
I'pyna cranaapriB 3G. I'pyna cranaapti 4G. Konuerisa 5G.

2. Ilporoxonu MNP ta V.42. ®opmaru nepenaBannsa nganux. [Iporokom MNPS.
[Ipotokon MNP7. CrucHeHHss JaHux 3a craHpaptoM V.42bis. AnroputM
HAaWKOPOTIIMX NDISAXiB. AJNroput™ TynukoBux noTokiB. Cranmaptr CDMA. I'pyna
craunaptiB 4G. Konneniis 5G. EtanonHi Toykd Ta i1HTEepdENUCHI MPOTOKOIH
IHTENEKTyalbHOI Mepexi

7. InauBigyasbHi 3aBJaHHS
8. MeToau HaBYaAHHSA
[IpoBeneHHs Jekiii, J1abopaTOpHUX POOIT, KOHTPOJIBLHO-MOIYJIBHUX POOIT,
3aXHCT 3BITIB 3 JIaAOOPATOPHUX POOIT, EK3aMEH.

9. MeToau KOHTPOJIIO
JlexuiifHUM, KOHTPOJIBHO-MOJYJIBHI POOOTH, 3BITH 3 J1a0OPAaTOPHUX POOIT,
eK3aMeH.
10. Po3noain 6anaiB

[Toroune TecTyBaHHS Ta caMOCTIiifHa poOoTa
. - . - Cyma
3MicToBUN MOYJh 1 3MmicTOBUM MOAYIb 2
T1 T2 T3 T4
100
25 25 25 25
1. 3a BiBiIyBaHs JEKIIHHUX 3aHITH, KOHCTIEKT — 100.
2. KouTtponsHO-MoaynbHI podotu: 2*256 = 5006.
3. 3axwmcrT 3BITIB 3 1aboparopHuX podiT: 8*56 = 400.
Bcerworo: 10006amis.
[MIkaJsa omiHIOBaAHHSA
3a mIKajoro Ex3amen 3amik banmu
A BigminHO 3apaxoBaHO 90-100
B 82-89
S 3
C Hobpe apaxoBaHO 7481
D 3a10BIIEHO 3apaxoBaHO 04-73
E s P 60-63
FX . He 3apaxoBaHo 35-59
HezangoBinbHO
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,
.M. Ky3bmenko. — Enextponni tekctoBi 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 CHUCTEMHM 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. ®aitnu quctmrutiay: https://learn.ztu.edu.ua/course/view.php?id=5582



https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Alvin+Stockhared&text=Alvin+Stockhared&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/Todd-Lammle/e/B000APOJ5M/ref=dp_byline_cont_book_1
https://learn.ztu.edu.ua/course/view.php?id=5582

