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1. Onuc HAaBYAJBLHOI AUCHUILTIHA

HaiimenyBaHHs
NOKAa3HUKIB

I'any3b 3HaHb,
CreniaabHICTD,
crnienianizanis, piBeHb
BHIIO1 OCBITH

XapakTepucTuKa
HABYaAJIbHOI JUCUUIUTIHU

Ouna ¢popma
HABYAHHA

3aouna
dopma

HAGUAHHA

3arajnpHa KUIBKICTh
KpenuriB — 4,5
roaud — 135

3MICTOBUX MOAYJIB - 2

['amy3b 3HaHB
12 —indopmaniiini

TEXHOJIOT1T

CremaapHICTD:

122 — KoM’ 1oTepH1 HAyKu

PiBeHBb BUIIOT OCBITH:

Ilepmmii (0akanaBpPChKUA)

00608 ’s3K08a OuCyunina

Pik niocomoexu:

Jlekuii

34 rop.

6 ro.

Ilpakmuun

I, CeMiHapcoKi

0 rox.

0 rox.

Jlabopamopni

34 rop.

& rom.

Camocmiiina poooma

67 ron.

121 ron.

dopMa nmiICyMKOBOI 0

KOHTPOJIIO:

icnut




2. MeTa Ta 3aBJaHHSA HABYAJbHOI JUCIHILIIHA

MeTo10 BUKIIQaHHS AUCIHUIUTIHA € — € (OpMyBaHHS TCOPETUYHHUX 3HAHB Ta
MPaKTUYHUX HABUYOK 13 MOOYJIOBH, KE€pYyBaHHsS, MOJIEpHi3allii, MOHITOPUHTY Ta
TIarHOCTUKH CYYaCHUX KOMIT FOTEPHUX MEPEK.
3aBnanHs:

- dbopMyBaHHSA Yy CTYACHTIB 3HAaHb Ta BMIHb 3 TE€Opli Ta MPAKTHUKU

oprasizallii Ta BAKOPUCTAHHS KOMII IOTEPHUX MEPEXK.

- BUBYCHHS KOHIIENIli Ta MNPUHIMIIB OpTraHizaiii KOMI IOTEPHUX

MEpPEK;

- BU3HAUEHHS MiCLsl KOMIT IOTEPHUX Mepex B 1H(GOpMaIiiHUX

cucremax (IC);

- NIPOSKTYBAaHHS KOMIT' FOTEPHUX MEPEIK;

- BU3HAYCHHS BUMOT JI0 KOMIT FOTEPHMX MEpPEX 1 METOJMIB IXHBOTO

3a0e3ICUCHHS;

- BHUBUCHHS OCHOBHUX BHJIIB Ta TOIMOJIOT1H KOMIT IOTEPHUX MEPEXK.

[Tpomiec BUBUYEHHS JWCHMIUIIHM CHPSIMOBaHWUN Ha (OpPMYBaHHS CICMCHTIB
HACTYITHUX KOMIIeTEHTHOCTEIA.

IaTerpajbHa KOMNETEHTHICTh:

3MaTHICT, PO3B’SI3yBaTH CKJIQJHI CIeIiali3oBaHl 3ajayl Ta MPaKTHYHI
npo0OsieMH y raixy3i KOMI I0TEpHUX HayK abo y Ipolieci HaB4aHHs, 1110 nepeadadae
3aCTOCYBaHHS TEOPid Ta METOIB 1H()OPMAIIHHUX TEXHOJIOTIHN 1 XapaKTepU3y€eEThCs
KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

https://onu.edu.ua/pub/bank/userfiles/files/edu-programm/fmfit/op-122-
kn-bachelor-2022-pidpys.pdf

3K8. 31aTHicTh reHepyBaTH HOBI 111€1 (KpEaTUBHICTB).

3K11. 3natHicTh npuitMaTi OOIPYHTOBAHI PIIIICHHS.

CnenianbHi (paxoBi) KOMIETEHTHOCTI:

CK10. 3paTtHicTh  3aCTOCOBYBaTH  METOJOJOTIi,  TexXHOJIOTii  Ta
IHCTpYMEHTaJIbHI 3aco0M I YIPaBIiHHSA TMPOIECAMHU JKHTTEBOTO ITHKITY
iHbOpMAIITHUX 1 TPOrpaMHUX CHUCTEM, MPOAYKTIB 1 cepBiciB iHGOpMAIITHIX
TEXHOJIOT1{ BIMOBITHO 10 BUMOT 3aMOBHUKA.

CK13. 3paTHiCTh 10 PO3POOKH MEpPEKEBOr0 MPOrPaMHOTO 3a0e3NeUeHHS,
110 PYHKITIOHY€ HA OCHOBI PI3HUX TOTOJIOTIN CTPYKTYPOBAHUX KaOEIbHUX CHCTEM,
BUKOPHCTOBYE KOMIT FOTEPHI CUCTEMH 1 MEpEeXi Iiepeiadi JaHUX Ta aHATI3YE SIKICTh
POOOTH KOMII’ FOTEPHUX MEPEIK.

B pe3ynbTaTi BUBUECHHS HAaBYAJIBbHOI JUCIUILIIHA 3700yBa4 BHINOI OCBITH
MMOBUHEH 3HATH

- MOJIeTb B3a€MO/Iii BIIKPUTHUX CUCTEM,

- TEXHOJIOT1i KaHAJIBHOTO PIBHS,

- TEXHOJOT1i MOOYA0BU INI00ATBHUX MEPEK,

- MpOTOKOJU (DI3UYHOTO, KAHAIBHOTO, MEPEXKHOr0, TPAHCIOPTHOTO i
MIPUKJIATHOTO PIBHIB,

- texnoxaorii Ethernet,


https://onu.edu.ua/pub/bank/userfiles/files/edu-programm/fmfit/op-122-kn-bachelor-2022-pidpys.pdf
https://onu.edu.ua/pub/bank/userfiles/files/edu-programm/fmfit/op-122-kn-bachelor-2022-pidpys.pdf

- KJIaCU MEPEeXHOTO 00JIaIHaAHHS,
- CTaHJapTH U 3acCO0M KepyBaHHSI MEPEIKAMH.

Bmirtn:

- KOpHCTyBaTucs 3ac00aMH MOHITOPUHTY MEPEXI,

- HaJAro/KyBaTH MPOTOKOJIM MAapUIpyTU3allii il MepexkHi QuIbTpH,

- aHaJi3yBaTH U MPOTHO3yBaTH MPaLE3AaTHICTh MEPEXK 1 TENEKOMYHIKAIIMHUX
CUCTEM, iX MIJICUCTEM 1 BY3JIB,;

- TIPOEKTYBATH U PO3POOIISATH JTOKATBHI MEPEXI.

- 3aCTOCOBYBATH IHCTPYMEHTAJIbHI 3aCO0U MPOEKTYBAaHHS MEPEXK.

o 3a0e3meuyroTh HACTYITHI MPOrPaMHi pe3yJIbTaATH HABYAHHA:

ITP13. BomoxitTn MoOBaMU CHCTEMHOTO TPOTPaMyBaHHS Ta METOJaMHU
pPO3pOOKH Tporpam, IO B3a€EMOMIIOTh 3 KOMIIOHEHTAMHU KOMIT IOTEPHUX CHCTEM,
3HATU MEPEeXHI TEeXHOJIOTIi, apXiTeKTypH KOMII FOTEPHUX MEPEK, MaTH MPaKTUYHI
HaBUYKH TEXHOJIOTIi aJMiHICTpyBaHHSI KOMIT IOTEPHUX MEPEX Ta iX MpOrpaMHOTO
3a0e3Me4eHHs.

ITP15. 3acrocoByBatu 3HaHHs MeToaojorii Ta CASE-3ac001B mpoekTyBaHHs
CKJIQJIHAX CHCTEM, METO/[IB CTPYKTYPHOT'O aHaJi3y CHUCTEeM, 00'€KTHO-Opi€HTOBAHO1
METOJIONIOTi MPOEKTYBaHHA IMPU pPo3poOIl 1 AOCHIHKEHHS (QYHKIIOHAIBHUX
MOJIeNIel opraHizaiifHO-eKOHOMIYHHUX 1 BAPOOHUUO-TEXHIYHUX CUCTEM.

3.3MicT HABYAJIBHOI JUCIUILIIHHA
SMICTOBUU MOAVYJIb 1.
MepeskHi TONOJIOTII, APXiTEKTYpPH Ta CTAHJAAPTH.

Tema 1. IIlpu3HaueHHs1 KoMIT I0TepHOI Mepexi. Tomosorii Gi3uUHUX 3B SI3KIB.
OnuopanroBi Mepexki Mepeki Ha OCHOBI cepBepa. [mobOayibHi, JIOKaJIbHI Ta
MYHIIIUTIATBHI Mepexi. Mepexi BUIAUIIB, KaMIyCiB Ta KOPIOPATHBHI MEPExKi.
ba30Bi Tomoorii KoMI I0TEpHUX MEPEK.

Tema 2. Anpecanis komn‘iorepiB B Mepexi. Oi3uyHa CTPYKTypHU3aIlisi MEPExKI.
[ToBTOproBaui, KouieHtpatopu. Jloriuna Ta ¢izuuni Ttomosorii. Jloriuxa
CTPYKTypH3allisg Mepexi. MocTH, KOMyTaTOpH, MapIIpyTU3aTOPH.

Tema 3. OcHoBHi rpynum wmepe:xHux kabeniB. Koakcianpamii kabenb.
HeekpanoBana Buta mapa. ExpanHoBaHa Buta mapa. ONTOBOJIOKOHHHI KaOeb.
[lepenaua curnany. HemomymnpoBana 1 MoayiboBaHa nepenada. [nata mepexxHOro
anpantepa. [Ipu3HadeHHs, mapaMeTpu HACTPOUKH. APXITEKTYpH ITUHU JaHUX.
Tema 4. OcHoBHi Mepe:kHi apxitekTypu. Mepexna apxitektypa Ethernet.
OcHoBHI xapakrepuctuku. Mepexna apxitekrypa Ethernet 10BaseT. Mepexna
apxitektypa Ethernet 10Base2. Mepexna apxitekrypa Ethernet 10BaseS.
Mepexna apxitekrypa Ethernet 10BaseFL. Mepexna apxitexktypa Ethernet 100
VG-AnyLAN. Mepexna apxitektypa FastEthernet. Mepexna apxiTektypa
GigabitEthernet. Mepexna apxitexkrypa Token Ring.



Tema 5. ETanonna moneab OSI. Ilonarra «Biakputa cuctemay. baratopiBHeBuit
niaxin. IIporokon. Iarepdeiic. Ctex mportokoniB. Mogens OSI (Open System
Interconnection). PiBai mogeni OSI. Mepexxo3aliexkHi Ta MEPEKOHE3aIeKH1 PIBHI.
MonynbHicTe Ta cTanaaptusamis. Jlxepena cranaaptiB. CTaHIapTHI CTEKH
koMyHikaniitHux nporokoiis. Crek OSI. Ctex TCP/IP. Crek IPX/SPX.

Tema 6. ®iznuHa nepegaua no JiHiagm 3B‘s3Ky. Tunu niHii 3B s13Ky. Amaparypa
JHIN 3B‘s13Ky. XapaKTepUCTUKA JIIHINA 3B SA3KY: A1ana30H NpONyCKaHHs, 3aTyXaHHS,
3aBa/IOCTIMKICTh, MPOMYCKHA 3/IaTHICTb, JOCTOBIPHICTH IMepeAadl JaHUX.
Cranpgaptu kabeniB. Metoau mnepenayi AaHux Ha (isuyHOMY piBHI. Meroau
nepenayl JaHUX Ha KaHAJIbHOMY PiBHI.

Tema 7. Cranpapt Project IEEE 802.x. Kareropii IEEE 802. JpaiiBepu
npuctpoiB Ta OSI. IlpuHuunu poOOTH 1 TUITKM TPOTOKOITIB.

Tema 8. BbararopiBueBa crpykrypa crexky TCP/IP. PiBenp MixxMepexeBoi
B3aemo/ii. OCHOBHMI 1 NpUKIAAHUK piBHI. PiBeHb MepexkeHuX iHTepdeicis.
Bignogiguicte creky TCP/IP cemupiBueBiit moneni ISO/OSI. Anpecaris B 1P-
mepexxkax. Tunu aapec creky TCP/IP. Knacu IP-appec. OcoGauBi IP-anpecwu.
Buxopucranus wmacoxk B [P-aapecamii. Ilopsimox  posmoaimy  [P-ampec.
AptomaTtu3zarisi npouecy IP-aapecarnii. BimoOpakeHHss noMeHHUX iMeH Ha IP-
aapecu. Cuctema nomennux imedH DNS. IIporokon IPv4. Ctpykrypa IP-nakera.

3MICTOBU MOJY.JIb 2.
CyuacHi TexHOJI0Til MApIPYTH3alil TA KOMYTAallil B JIOKAJBLHUX TA
rJ100aJIbHIUX Mepexax.

Tema 9. Komynikauilini npucrtpoi. Ilpuamunu pobGotu Ta  amapaTHe
3abesreueHHss MojeMiB. Ctangaptu juisi moxaemiB. Tumu monemiB. Temedonni
minii. Bimmamenmit goctynm. CermentyBanHs LAN. Moctn, KomyTatopw,
MapIIpyTU3aTOpH.

Tema 10. Ilpuckopennss IP-mapmpyrusanii. [Ipotoxonu IP, NHRP, MPOA.
[Ipotokoin IPv6.

Tema 11. IIporokonu MOSPF, PIM-SM. fkicts o6cnyroByBanns QoS. Ciyx0a
QoS. IIpotoxonu QoS IP Ta RSVP. Bipryansni kananu MPLS.

Temal2. Peamizamiss cy4yacHHUX TeXHOJOrii MapmpyTu3amii i Komyramii B
npoaykrax. Komyratopu kommanii Foundry Networks. KomyraTopu kommanii
Extreme Networks. Komyrtatopm xommanii Nortel Networks. Komyraropu
kommanii HewlettPackard. Komyraropu kommanii 3com. Komyraropu kommasii
Cisco. MapmpyTtuzatopu kommanii Cisco.

Tema 13. T'nodanbui Mepexi. Texaomnorii nepenaui manux. [{udposuit 3B A30K.
[lepemaua manux yepe3 TII0OOANBbHI oOUMCIIOBaNBHI Mepexi. Habip mpoTtokoimis
X.25, Frame Relay, xDSL.

Tema 14. IludpoBa mMepexa xommiaekcHux mocayr (ISDN). Komynikariitai
cryx6u ATM. Bumorun no mepexi. Marictpanb Ha 0a3i KOMyTalii KOMIPOK.
Mapuipytuzania. Komyranisa. Mepexni madnonu. Kpurepii BUOOpY T€XHOJOT 1.



Tema 15. Mepexni onepaniiini cucrtemu. OCHOBHI MapamMeTpu, MNpPOrpamHe
3a0e3nedeHHs, OaraTo3ajaudHicTh. MepexHa onepanidiHa cuctema UNIX.
MepexHna onepatniina cuctema Banyan Vines. MepexHa omnepaiiiiiHa cucrema
Warp Connect. I'eteporenne cepenoBuiie. Peainizanis TreTeporeHHUX CHCTEM.
MepexHi onepartliiini cucremu Microsoft. CepBepHe mporpamHe 3a0e3NedeHHS.
KepyBaHHsT MepexHUMH pecypcaMu, IpaBaMH JIOCTyIy, Mepexer. Bubip

MEPEKHOI oTnepaIifHoi CUCTEMHU.

4. CTpyKTypa HaBYAJIBLHOI AUCcHUILTIHA « KoM’ roTepHi Mepexi»

KuIpKicTh roauH
Hasei tem Ouna popma . 3aouHa gopma .
Ycworo| y Tomy yuci Ycporo| y Tomy yucii
a1 |n/c|mab| cp n |n/c|nab| cp
1 2 314]5]|6 7 8 9 ]10]11
3micToBuii Moy 1 MepeskHi TOIOoJIor11, apXITeKTypHy Ta CTaHIapTH
TeMa,I. Knacudikaris 6 9 4 85 (05 3
KOMIT IOTEPHUX MEPEK.
Tema 2. §H0006I/I 1 TUITH 10 2 4| 4 95 |05 1|8
aapecarii.
Tema 3. OCHOBHl.prrII/I 9 2 4| 3 4 113
MEPEKHUX KaOeiB.
TeM.a 4. OCHOBHI MEPEXHI 6 2 4 85 (05 3
ApXITEKTYpH.
Tema 5. ETamonna mojienn 10 2 4| 4 95 |05 118
OSl.
Tema 6. dizuuna
nepeaayva 1o JIiHisIM 6 2 4 8 8
3B‘SI3KY
Tema 7. Crannmapt Project
|EEE 802.x. 10 2 4 | 4 9 18
Tewma 8. bararopiBHeBa
ctpykrypa crexy TCP/IP. 8 4 4 ; L 8
Pa3om 3a 3MicTOBUM 65 18 16 | 31 66 3 4 |59
monayJsem 1
3micToBuil Moynb 2. CydacHi TEXHOJIOT1T MapmIpyTHU3allii Ta KoMmyTaiii B
JOKQJIBHUX Ta TJI00ATHUX MEPEKax

Tema 9. -I‘(0MyH1Kau1HH1 5 9 4 85 105 8
MPUCTPOI.
Tema 10. HpHCKOPCHHSI 14 4 6 | 4 95 |05 118
[P-mapurpyTusanii.
Tema 11. [IpoTokonu
MOSPF. PIM-SM. 10 2 4 | 4 95 |05 18




Tema 12. Peanizanis

CYAACHIX TEXHOMOTH 10 | 2 44| 75 |05 116
MapIIpyTH3aIlii i

KOMYyTallii.

Tema 1'3.Fn06aan1 10 9 4| 4 95 |05 11 8
MEpEexKi.

Tema 14. Iludpona

Mepeka KOMIUIEKCHUX 6 2 4 8 8
nocayr (ISDN).

Tewa 15. Meperki 6 |2 4| 85 |05 8
oTepaIliifHi CUCTEMH.

Pa3oMm 3a 3MicTOBUM 62 16 18 | 28 61 3 4 |54
MoayJieM 2

THA3 8 8 8 8
Y Chboro rogud 135 | 34 341 67| 135 6 8 [121

5. Temu ceMiHAPCHKHUX 3aHATH
CemiHapchKi 3aHATTS HE NepeadadeHl HaBYaJIbHUM TUTAHOM.

6. TeMn NpAKTUYHHUX 3aHATH
[IpakTuyHi 3aHATTA HEe NepeadadeH] HaBYAJIbHUM TUIAHOM.

7. Temn 1abopaToOpHUX PoOIT

Ne Ha3zBa temu KinpkicTs TOIMH
Ouna | 3ao4Ha
dbopma| dpopma
1. | O6kuM i TecTyBaHHSI KaGeJbHOI CHCTEMHU HA OCHOBI 4 1
KPY4€HOI apu.
2. | AHami3 makeTHOro Tpadika 3a 10MOMOrow0 NPorpamMmu 6 1
Wireshark.
3. | CepenoBumie moaeaoBanusi Cisco Packet Tracer 4 1
4. | CtaTH4HA MapUIPyTU3alist 4 1
5. | Iporoxoa DHCP. 4 1
6. | HanamryBanHust texnoaorii NAT 4 1
7. | Aunamiuna mapmpyTtusanis.  [Iporokosa nuHamivHol 4 1
mapmpytusanii RIP
8. | Bipryaanbhi jokaabni komm’wTepHi Mepexi (VLAN) 4 1
Pazom | 34 8




8. Camocriiina podora

Ne Ha3Ba TeMu/nmuTaHHA 1J1s1 MiATOTOBKHU, 3aBJIaHHSA KinpkicThb
TOONH

Ouna | 3aouHa
dbopma| dopma

1. | Tema 1. Po3noain ¢pyukuiii mix piBusimu moaesi OSL. 4 8

2. | Tema 2. Bzaemogisi Mi’k cTekaMu MPOTOKOJIiB MO/IeJTi 4 8
OSl.

3. | Tema 3. Tunu kaapis Ethernet. 3 6

4. | Tema 4. Tunu cepgiciB Ta sikicTh 06cyropyBanns IP- 4 6
NPOTOKO.TY.

5. | Tema S. IlopTH TPAHCTIOPTHOI'O PiBHSI. 4 8

6. | Tema 6. Po3noain nporokoiB IHTepHeT 1o piBHIX 4 3
mopeJti OSI.

/. | Tema 7. ®opmat DNS-noBiioM1eHb. 4 6

8. | Tema 8. Tpancasimia mepe:xxeBux aapec (NAT). 4 7

9. | Tema 9. 3oBHimHiii mpoTokosa mapupyTu3zauii BGP. 4 8

10. | JIa6.1. Anaai3 makeTHoro Tpadika 3a J0M0OMOro 4 3
nporpamu Wireshark.

11. | JIa6.2. Anaji3 nporokoiaiB Ethernet. 4 8

12. | JIa6.3. Anaui3 nporokoais IP i ICMP. 4 8

13. | JIa6.4. Anaai3 nporokoay TCP Ta 3aranbHoro tpadiky 4 8

Mepexi.

14. | JIa6.5. BuBuennsi poooru nporokojiB ARP i ICMP 3a

nonomoroio nporpamu Cisco Packet Tracer. 4 8
15. | JIa6.6. HanamTyBaHHs NPOTOKOJIiB MapIpyTH3amii Ha 4 8

obsagnanHi Cisco

InauBinyanabHe 3aBIaHHsA

PozpoOutu Mepexy, 10 CKIATaeThCs 3 MIAMEPEK,

MapIIpyTU3aTOpiB Ta KOMIT'FOTEPIB. Kinpkicts | 8 8

MapIIpyTH3aTOpPiB Ta KOHGIrypaiiss Mepexi OOHUpaeThCs

JI0JTaTKOBO.

Pazom | 67 121

9. MeToau HAaBYaAHHS
1. Meronu opranizamii Ta 3IIMCHEHHS  HaBYaJIbHO-TI3HABaJIbHOL
IISTBHOCTI:
a) 3a mxepenom iHdopmallii — cioBecH1 (MOSICHEHHS, PO3IOBiaAbL, Oeciaa),
Ha04YH1 (CIIOCTEPEKEHHS, JJEMOHCTpaIis), MPAKTUYH1 (MOJIETIOBAHHS ).
0) 3a JOrikow Tmepenayl 1 COpuiMaHHS HaBYaJIbHOI 1H(OpMaIii
(IHAYKTUBHI, 1€1yKTUBHI, aHAIITUYH1, CAHHTETUYH1);




B) 3a CTYNEHEM CaMOCTIMHOCTI MHCIEHHSA (PENpOAYKTHBHI, MOIIYKOBI,
JTOCTITHUIIBKI);

r) 32 CTYNEHEM KEpyBaHHS HABYAJIbHOIO AISUIBHICTIO (MiJ KEPIBHUIITBOM
BHKJIa/la4ya, CaMOCTiliHa poOOTa CTYACHTIB).

2. MeTtonu CTUMYJIOBaHHS IHTEpECY 0 HaBUaHHA 1 MOTHBAI[li HABYAJIbHO-
Mi3HABAJIBHOI JISJILHOCTI: HABUaJIbHI JUCKYC1i, CTBOPEHHSI CUTYaIlil Mi3HABaJIbHOT
HOBU3HHM, IHTEPAKTUBHI BIIPABU Ta 3aBJIaHHS.

[1in yac BUBYEHHS HABYaJIbHOI JIUCLMILIIHU BUKOPUCTOBYIOTH Takl (opMH
pobotu — Jekiis, JabopatopHa poOOTa, camocCTiiiHa poOoTa, IHIWBiIYyadbHE
HAYKOBO-JIOCJIITHE 3aB/IAHHS.

[lin yac mnpoBeneHHs JEKLId BUKOPUCTOBYIOTHCS HACTYIHI METOAH
HaBYaHHS: MOSICHIOBAJIBHO-UTIOCTPATUBHUNA METOJ, 1H(OpMaliiHO-pelenTUBHUN;
PENpPOAYKTUBHUNM MeToA (PempoayKiis - BIATBOPEHHS); METOJ MNPOOJIEMHOIO
BUKJIAJy; YaCTKOBO-TIOIIYKOBHI METO/I.

[Tin dvac nabopaTOpHUX 3aHATH BUKOPUCTOBYIOTHCS HACTYIHI METOJIH
HaBYaHHS YaCTKOBO-TIOIIYKOBHM, a00 €BPUCTHUYHMUI METOJ; OCHITHULIBKUHI, MPU
3aXUCTI JIaDOpaTOpHUX pOOIT Ta IHAMBIAYaldbHUX 3aBJaHb BUKOPUCTOBYETHCS
JTUCKYCIMHUN METOI.

10. ®opMu KOHTPOJIIO TA METOAU OLiHIOBAHHSI

[loToyHUN KOHTPOJIb 3IIACHIOETHCS 3a pe3yJbTaTaMW BUKOHAHHS 2
KOHTPOJIBHUX POOIT 3a 3MICTOBUMH MOAYJSMH, 3aXUCTY 1HIAMBITYyaJIbHOTO
3aBmaHHs. OINHIOETBCA TaKOX AaKTUBHICTh CTYJEHTAa B IMPOIIEC] 3aHATh: YCHE
OMMUTYBaHHS Ha JIEKIlii, HAIMCAaHHS 3BITIB A0 JIabopaTOpHUX POOIT, 1X 3aXUCT,
PO3B’sI3aHHS MPAKTUYHUX 3a1a4. [1i1CyMKOBUI KOHTPOJIb - €K3aMEH.

IIpu ominroBanHi B 6anax piBHSA 3aCBOEHHS MaTepialy BHKOPHUCTOBYIOTHCS
3arajibHi KpUTEPii OI[IHIOBaHHS HaBYAJIbHUX JOCITHEHB 3100yBaviB BUIIOI OCBITH:

Kpurepii oniiHroBaHHS BUKOHAHHS JIAa00PATOPHUX POOIT

CryneHT TOBMHEH BHUKOHATH Bci JiabopaTopHi poOoTH. 3a BUKOHAHHS
3aBMaHHS Ta OQOPMIIEHHS pPOOOTH 3TiAHO BHUMOT METOAMYHUX BKa31BOK JI0
nabopaTopHux poOiT HapaxoByeThcs 10 OamiB 3a koxHY poOoty. Ilpm 3axucrti
po0OOTH, 3a KOXHY TMpaBUIbHY BINMOBiIb Ha 3amuTaHHS AojaeThcss 1 Oam. 3a
HETIPaBWJIBHY BiAMOBIAb, a00 i BIACYTHICTH Oaly HE J0Aal0ThcsI. MakchmaibHa
KUTBKICTh OaniB 3a nabopaTopHy poOOTy HE TMOBHHHA TNEpeBHUIIyBatH 15 Oaris.
[Tpu BUCTaBIICHHI MiICYMKOBOI OIIHKK OepeThcs cepeaHs apudMeTHIHa OIliHKA 32
BCiMa 1TabopaTopHUMH PoOOTaMHU.

KpuTepii ouiHIOBaHHA MiACYyMKOBOr0 KOHTPOJII0
[lincyMKoBuil cemMecTpOBUI KOHTPOJIb (€K3aMEH) MPOBOJUTHCS B YCHIU
dbopmi. Exzamenaniitnuii 011eT MICTUTh JIBa TEOPETUYHUX MUTAHHS, KOKHE 3 AKX
OIIHIOETBCS OKpeMO 3a 20 6anbHOIO MIKAJIOKO.
Kpurepii oliiHIOBaHHSI TEOPETUYHOTO MUTAHHS:
— TIOBHA pO3ropHyTa Binmosins — 20 6ais;



— TIOBHA, ajie He PO3rOpHyTa BIAMOBIAL — 17 Oaiis;
— T[IOBHA, aje HE PO3rOpHYTa BIJIMOBIJb, fKa MICTUTh HE3HAUYHY MOMWIKY YU
cynepeyHicth — 15 OaniB, 3a KOXHY HACTYNHY HE3HAUYHY HOMMIKY YU
CYINEpeyHICTh 3HIMaeThes 1 Oan;
— HETNOBHA BiNOBiNb, sIKa HE MICTUTh KPUTUYHUX TIOMUJIOK UM CYNEepEeIHOCTEH —
10 Oamnis,
3a KO’KHY HACTYIHY HE3HAYHYy MOMUJIKY UM CYNEPEUHICTh 3HIMaeThes 1 Oai;
— BIJNOBiAb, MO0 MICTUTh KPUTHUYHY MOMWJIKY Y4 HETOUYHICTh, a00 BIJICYTHICTh
BIJIMOBI1 OLIHIOEThCA B ) OauiB.

Kinpkicts 6aniB, mo 3100yBay OTpUMaB Ha €K3aMeEHI, € CyMOIO OaliB, 110
Oynu OTpUMaHI 3a KOXKHE 3aBJaHHA 3 €K3aMEHAIIHHOTO O1IeTYy.

KinmeBa omiHka BUCTaBISETHCA 3a CyMOIO0 OadiB MOTOYHOTO Ta
MiJICYMKOBOT'O KOHTPOJIIO 32 KO0, 1110 HaBeaeHa Hux4Ye (1.12).

11. IIuTaHHA 115 NIATOTOBKH VISl MOTOYHOI0 TA MiACYyMKOBOI0

KOHTPOJIIO.

Tomnosnorii ¢pi3u4HUX 3B SI3KIB.

OnHOpaHTOB1 MEPEXKi.

['mo6asbHi, TOKaNbHI Ta MYHIIMIATIBHI MEPEXKI.

ba3oBi TOMONIOTriT KOMIT IOTEPHUX MEPEXK.

Anpecalliss KOMII‘I0TepiB B MEpPEexKi.

®di3udHa CTPYKTYpHU3aIlisd MEPExi.

[ToBTOpIOBaYi, KOHIIEHTPATOPH.

Jloriuna ta (pi3u4HI TOMOJIOT1I.

JloriuHa CTpyKTypH3aIlisi Mepexi.

0. MocTH, KOMyTaTOpH, MapIIPyTH3ATOPH.

1. OcHOBHI ITpynu MEpEKHUX KaOeIiB.

2. HemonynwoBaHa i MOJyIbOBaHa Iepeada CUTHATY.

13. ApXiTeKTypH IIWHU JaHUX.

14. Mepexna apxitektypa Ethernet. OCHOBH1 XapaKTepHUCTHUKH.

15. Mepexna apxitektypa Ethernet 10BaseT.

16. Mepexna apxitexkrypa Ethernet 10Base?2.

17. Mepexna apxitekrypa Ethernet 10Baseb.

18. Mepexna apxitekrypa Ethernet 10BaseFL.

19. Mepexna apxitekrypa Ethernet 100 VG-AnyLAN.

20. Mepexna apxitekrypa FastEthernet.

21. Mepexna apxitekrypa GigabitEthernet.

22. Mepexna apxitekrypa Token Ring.

23. Mogens OSI.

24. BbararopiBueBwmii minxiz. [IpoTokod.

25. Crek nporokouis. (Open System Interconnection).

26. PiBui moxemi OSI.

27. Mepexo3anexHi Ta MEpEKOHE3AICIKHI PIBHI.

BRBOOONOoOOR~WNE



28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52,
53.
o4,
95.
56.
S7.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

CranpapTHi cTeku KoMyHikamiiHux npotokoiiB. Ctek OSI. Ctex TCP/IP.

Crex IPX/SPX.

®di3uyHa nepenaya no JiHiIM 3B s3Ky.

Tunu niH1A 3B A3KY.

Amnapatypa JiHiil 3B‘43Ky.

XapakTepuCTUKa JIIHIA 3B‘A3KYy: Jlana3oH MPOIMYCKaHHsS, 3aTyXaHHS,

3aBaIOCTIMKICTh, MPOMYCKHA 3/IaTHICTh, TOCTOBIPHICTD Mepeaayi TaHuX.

Crannaptu kabeniB.

Metoau nepegadi 1aHuX Ha GI3UMYHOMY PIBHI.

Meronu nepeaadi JaHUX Ha KaHATbHOMY PiBHI.

Cranpaprt Project IEEE 802.x.

Kareropii IEEE 802.

baratopiBHeBa ctpykrypa crexy TCP/IP.

PiBeHb MKMeEpPEKEBOI B3a€MOIII.

OcHOBHUY 1 NPUKIIATHUNA PIBHI.

PiBenb MepexxeHnx iHTEpPeEHcCiB.

Binnosinnicts creky TCP/IP cemupiBuesiit moneni ISO/OSI.
Anpecaris B [P-mepesxax.

Tunu anpec crexy TCP/IP.

Knacu [P-aapec. Ocobnusi IP-agpecu.

Buxopucranus macok B [P-anpecairii.

[Topsimox posmoainy IP-ampec.

AtomaTtu3aiis mporecy [Paapec.

BinoGpaxenns noMmeHHux imeH Ha IP-agpecn.

Cucrema nomeHuux iMmeH DNS.

IIpotokon IPv4. Ctpykrypa [P-nakera.

KomyHnikariiHi mpucTpoi.

CermenrtyBanusa LAN.

MocTH, KOMyTaTOpH, MapIIPyTH3ATOPH.

[Tpuckopennst [IP-mapmpytuzarii. [lportoxonu [P, NHRP, MPOA.
[IpoTokoin IPv6.

[Iporokomn MOSPF, PIM-SM. Sxicte oGcmyroByBanHs QoS. Ciyxba

QoS. TIporokonu QoS IP ta RSVP.

Bipryansni kananu MPLS.

Peanizairist cyyacHUX TEXHOJIOT1M MapuIipyTu3aiii i KoMyTarii.
KomyTtaTopu.

Mapuipytuzatopu komnanii Cisco.

['mo6anbHi Mepexi.

TexHonorii nepenayi JaHUX.

[Hudbposuii 3B s130K.

[lepenada manux yepes ri1o0aibH1 0OUHUCITIOBATBLHI MEPEXKI.
Ha6ip mpotokomnis X.25.

[Mudposa mepexa komruiekcHux nocayr (ISDN).
Komymnikamiitai cinyx6u ATM. Bumoru go mepexi. Marictpanb Ha 0asi

KOMYTallii KoMipok. Mapipytu3aiisi.



69. Komyrauis. MepexHi mabiaonu. Kpurepii BuGopy T€XHOMOTTI.

70. Texunomnoriss ATM. OcHoBHi komnoHeHTH ATM. PiBHi ATM.

71. Mepexui omnepauiitHi cuctemu. OCHOBHI mHapamMeTpu, MOpOorpamHe
3a0e3neueHHs, 0araTo3aJ ayHiCTh.

72. Mepexna onepauiiina cucrema UNIX.

73. Mepexna onepailiiina cuctema Banyan Vines.

74. Mepexna onepauiiina cucrema Warp Connect.

75. CepsepHe nporpamMHe 3a0€3MeueHHs.

76. KepyBaHHs MEpeXHHUMH pecypcamu, IpaBaMu JOCTyny, Mepexero. Bubip
MEPEXKHOI ONepaliifHOl CUCTEMHU.

12. Po3noais 0aniB, siki 0oTpUMYIOTH 3100yBayi

IloTouHuii Ta NEepioAUYHUI KOHTPOJIb L2
S
o
= _| &
2355
3MmicToBmii 3MmicToBHii f:”( = S
MoayJb 1 MOIYJIb 2 g E E § g
Z 2>
= @)
z
T1|T2|T3|T4|T5|T6|T7|T8|KP|T9T10T11T12T13T14T15KP I:‘Ef
1111|112 ,1}1|8{1|11|1|1|1|1]7|15/15] 40 (100

T1...T9 — remn, KP — kontpospHa pobota, JIP — mabopaTtopHi podoTu

KontponsHa poGoTa 3a 3MICTOBUM MOJYJIEM 3IIHCHIOETBC Y  dopmi
IIMCbMOBHUX TECTOBHUX 3aBlIaHb ITiCJII BUBYCHHS MaTepianay KOXXHOTO 3MiCTOBOTO
Moxayss. TecToBl MHUCHMOBI 3aBIaHHS KOHTPOJBHHUX POOIT CKIamarThcs 3 8
(3microBuit Moxynb Nel) a6o 7 (3mictoBmii mMomaynb Ne2) TecTOBHX 3aBAaHb 1
BIJIMOBIZAIOTh 3MICTy HABUYAJIBHOTO MaTepialy MOAYJsA. 3a KOXKHY MPaBUIbHY
BIJIMOB1/Ib HA OJTHE TECTOBE 3aBJaHHS CTYACHT OTpumMye 1 Gai.

Po3nmoain 6aJiB 3a BUIaMu HaBYaJIbHOI po00TH

. banu 3a onne 3ansTTs Kinbkicts| CymMapHa KiTbKiCTh
Buan HaBuanpHOT poboTH )
(3aBJIaHHS) 3aHSTh OaniB
3micToBuii Mmoayab 1

[ToTOouHMIT KOHTPOJIH HA JIEKITISAX 1 8 8
KontponbHa poboTa 8 1 0-8
Ycboro 3a 3micToBUM 0-16

monyJiem 1




3microBuii Moayab 2

[loTOYHUI KOHTPOJIb HA JIEKLIAX 1 7 7
KoHTpoapHa pobora 7 1 0-7
Ycboro 3a 3MicTOBUM 0-14
MOaYyJieM 2
0-15
JlabopaTopHi pobdoTu 15 8 Cepenne
3HAaYEHHS
IHA3 15 0-15
IHincymkoBHit KOHTPOJIb
0-40
(exk3aMeH)
IlincymkoBa cyma 6aJjiiB 0-100

3apaxyBaHHs pe3yJabTaTiB HepOPMAJIBHOI OCBITH

HasiBHicTh y 3100yBaua NifiCHUX HA Yac MPOXOHKEHHS HaBUAHHS 32 KypCOM
“Cy4acHi MepeKeB1 TEXHOJIOT'11, MPOTOKOJIHU 1 CTaHAApTH  cepTU(IKATIB:

1. Cisco Certified Technician (CCT);

Cisco Certified Network Associate (CCNA);
Cisco Certified Network Professional (CCNP);
Cisco Certified Internetwork Expert (CCIE);
Cisco Certified Architect (CCAI);

6. Cisco DevNet;

MOKe OYTH 3apaxoBaHa 3a MOBHHUM KypC AUCIUILIIHU.

o & D

HasBHicTh cepTtudikaTiB Npo yCHillHE MPOXOHKEHHS HaBYaHHSA 3a
nporpamamu NetAcad

1. TTouatox pobotu 3 Cisco Packet Tracer;
2. Ormsan MepexeBuX TexHosorii 3a gomomororo Cisco Packet Tracer;
3. Hocnimxenns [atepuery pedeit 3a monmomororo Cisco Packet Tracer;

3apaxoOBY€ThCSA, SK BUKOHAHHS J1abOpaTopHUX PoOIT, 3 JOJaBaHHSIM BiAMOBIIHOT
KUTBKOCTI OaIiB 10 MiACyMKOBOI OITIHKH.

3apaxyBaHHs cepTu(dikaTiB, ad0 IHIIUX TOKYMEHTIB, IO MiATBEPKYIOTh
MPOXO/DKEHHSI HAaBYAHHS Yy IHIIMX TPEJCTaBHUKIB HedopManmbHOI OCBITH
BiI0OyBAETHCS MICIIS TOPIBHAHHS POOOUYUX MPOTPaAM.

[loganuss mokymeHTiB mpo HedopMaiabHy OCBITY Ta 3asiBa 3400yBaua Mmpo
OakaHHsI 3apaxyBaTd iX B1AOYBa€ThCsA HE Mi3HIMIE nepmux 10 AHIB 3 MOYATKY
HaBYaJILHOTO MPOLECY.




IIIkaua ouninroBaHHsA: HanioHaabHa Ta ECTS

OniHka 3a HAIOHAJILHOIO HIKAJI0I0
. . I[HH
A S
. KypCOBOI'O .
NiSUILHOCTI Oninka €KTC pOCKTY IUIS 3AUTIKY
(pobory),
IIPaAKTUKHU
90— 100 A BIJIMIHHO
85-89 B o0pe 3apaxoBaHO
75-84 C AOPP P
70-74 D 3aJI0BUILHO
60-69 E A
35-59 FX )
HE3aJ0BUIBHO HE 3apax0BaHO
1-34 F 8 P
Ouinka 3a 100 6a1LHA
HALIOHAJIBH mKaJja/
010 IIKAJIOI0 Oninka Teopernuna migroropka | IlpakTuyna miaAroroBka
IS 3a0TiKY ECTS
Ta iCMUTY
3apaxoBaHo/ 90-100/ 3100yBau y MOBHOMY 3100yBad MOXxe
BiIMiHHO A 00cs31 BOJIOTiE apryMeHTOBaHO oOpaTH

HaBYaJILHUM MaTepiajioM,
BUIHHO, PO3TOPHYTO,
O0OTpYHTOBAHO Ta
apryMeHTOBaHO HOTo
BUKJIAJIA€ MiJl YaC YCHUX
BUCTYIIIB Ta MUCbMOBUX
BiZmoBizel. 3100yBay
JNEMOHCTPYE YiTKE 3HAHHSA
BIJIMOBITHUX KaTETOpiH, ixX
3MICTy, pO3YMIHHS iX
B32€MO3B’S3KY, IPABUIIBHO
bopMymIO€e TIIyMaueHHs
BiANOBIAHUX ITOHATH,
JEMOHCTPY€E 3HAHHS 3MICTY
nepeadauyeHuX Iporpamoro
UTaHb, pOOUTH CAMOCTIHHI
BHUCHOBKHU. 3/100yBad BMi€
CaMOCTIHHO 3HAXOJUTH
JI0JJaTKOBY iH(opMaIlito Ta
BUKOPUCTOBYBATH 11 U1
peainizairii mocTaBICHHX
3aBJaHb, BUILHO
BUKOPUCTOBYE HOBI
iH(pOopMaliitHi TeXHOIOT1{
JUISL IONIOBHEHHS 3HAHb.

parioHaTbHUHN crocio
BUKOHAHHS PAKTHYHUX
3aBJiaHb, BUKOHYE
MPAKTHYHI 3aBJIaHHs, HE
nepeadadeHi HaBYaIbHOIO
IPOrPaMoI0, BUTLHO
BHUKOPHUCTOBYE HaOYTI
TEOPETUYHI 3HAHHS ITPH
aHaji31 MPaKTUYHOTO
Mmartepiaiy, IposBIIsIe
TBOPYHH MiAXiT 10
BUKOHAHHS
IHAMBIAYaIbHHUX Ta
KOJICKTUBHHUX 3aBJaHb IIPH
CaMOCTIilHIN poOOTI.




3apaxoBaHo /
aoope

85-89/

3100yBa4 10OCTaTHHO
MIOBHO BOJIOJII€
HaBYAJILHUM MaTepiaioM,
00rpyHTOBAHO HOTO
BUKIIAJIA€ TiJ] YaC YCHUX
BHCTYIIIB T TUCbMOBUX
BiAIIOBIAEH,
BUKOPHCTOBYIOYH IIPU
IOMY 000B’SI3KOBY
JiTepaTypy, 3aCTOCOBYE
3HAHHS JUIsl pO3B’SI3aHHS
CTaHJAPTHUX CUTYaIIiH,
CaMOCTIIHO aHaII3YE,
y3arajbHIOE 1
CUCTEMATH3y€ HAaBYAIBHY
1HpopMallito, ajne JOIMyCcKae
HETOYHOCTI, K1 HE €
CYTTEBUMHU IS
XapaKTePUCTHKH TPEIMETY
MMATaHHS Ta HE BILTUBAIOTH
ICTOTHO Ha 3arajibHy
XapaKTePUCTHKY TOTO YH
IHIIOTO SBUINA (TIOHSTTS).

3100yBa4 Mae CTiHKi
HaBUYKHU BUKOHAHHS
NPaKTUYHUX 3aBJIaHb,
NPaBUIILHO BUPIIIYE
OUIBIIICTh MPAKTUYHUX
3aBlIaHb.

3apaxoBano /
noope

75-84/

3100yBa4 BUSBIISE 3arajioM
BHCOKHI pIBEeHbh 3HAHb
1010 BCi€T mporpamMu
HaBYAJILHOT TUCIUILIIHH,
Ha JIOCTaTHbOMY PiBHI
BOJIOJII€ HABYAJIbHUM
MaTepiajoM, 3aCTOCOBYE
3HAHHS JUIS PO3B’sI3aHHS
CTaHJIAPTHHUX CHTYaIlil, ajie
HE BMI€ CaMOCTIIHO
aHaIi3yBaTH JEsIKi
[IATAHHS, HE 3aBXKI1
MOBHICTIO ITEPEKOHIIMBO
apryMeHTYBaTH CBOT
BIJMOBI/1, AOITyCKa€e
HE3HAYHI HETOYHOCTI.

3100yBa4 3a 3pa3KomM
CaMOCTIHO BUKOHY€E
MpaKTUYH1 3aBIaHHS,
nepeadadeHi mporpamMmoro
HaBYAIbHOT TUCIUTUTIHA

3apaxoBano /
3a10BiJILHO

70-74]

3n100yBau BOJIOZIIE
HaBYAJIbHUM  MaTepiaiom
Ha penpoAyKTUBHOMY PiBHI
abo  BIATBOPIOE  TIEBHY
YacTUHY HaBYaJIbHOTO
Mmarepialy 3 elleMeHTaMu
JIOTIYHUX 3B’A3KIB.
3m00yBau 3Ha€ OCHOBHI
HOHSATTS HaBYAJILHOTO
marepiaiy, ane Mae
YCKIAQAHEHHS Mg 4ac
BUJUICHHS CYTTE€BUX O3HAK
BUBYCHOTO, a TaKOX i

3100yBau Mae elneMeHTapHi1
HAaBUYKHM BUKOHAHHS
MPAKTHYHUX 3aBJaHb,
MPABHJILHO BUPILIYE JIAIIE
MOJIOBUHY TTPAKTHYHUX
3aBJaHb.




4yac BUSBJICHHS HMPUYHHHO-
HACJIITKOBUX 3B’S3KIB  Ta
(dbopMyITIOBaHHSI BUCHOBKIB.

3apaxoBaHo 60 — 69/ 3m00yBau  HE  TOBHOIO | 3m00YyBa4 MOXeE
/ E MIPOI0 pO3yMi€ TPEeIMET | BUKOPHCTOBYBATH 3HAHHS
3a0BLIILHO HABYAJILHOT  JUCITUILTIHY, | JIUIIE B CTAHIAPTHUX
HasIBHI HE/IOJTIKH y | IPaKTUYHHUX CUTYAIisX,

PO3KPUTTI 3MICTYy TOHSTH. | Ma€ HECTIMKI HABHUKH
3nm00yBay Hagae HEYITKI | BAKOHAHHS MPAKTUIHHUX

XapaKTePUCTHKHU 3aB/aHb, POOUTH Oararo
BIAITOBIIHUX SIBUII], | CYTTEBUX TTOMHJIOK.
BUKJIQZA€ CBOI JIYMKH 3

ICTOTHUM MOPYIIEHHAM

JIOTIKH TIOJIaHHSI MaTepiaiy.

He 35-59/ 3mo0yBau  HempaBWIBHO | 3m00yBad 3MaTHUI
3apaxoBaHoO 3 FX pO3KpHUBae CYTHICTh | BUKOHATHU JIUIIIE OKPEMI
MOZKJIUBICTIO 0a30BUX MUTaHb | TPaKTUYHI 3aBJIaHHS 32
MOBTOPHOI'0 HaBYaAJbHOI  JIUCUMIUIIHH, | JOIIOMOIOIO BHUKJIamada. Y

CKJIAIAHHSA JIOIYCKa€e CYTTEBI 3MICTOBI | 3100yBaya BiICYTHI
TTOMUJIKH, BoJoti€ | chopMOBaH1 yMiHHS Ta
HaBYAIBHHM  MaTepiajioM | HaBUYKH.
IIOBEPXHEBO 71
¢dparmeHTapHo,
0E3CHCTEMHO BHOKPEMITIOE
BUIAIKOBI O3HaKHu
BHBYEHOTO, HE BMi€
chopmyIroBaTH CBOIO

JIYMKy Ta BHKJIAacTH 11 B
JIOTIYHIH  ITOCIIIOBHOCTI,
poOuTH y3araabHEHHS Ta

BHCHOBKH.
He 0-34/ 3n100yBau HE 3Hae | 3700yBad BUKOHYE JIUIIE
3apaxoBaHo 3 F OCHOBHHUX MOJIO’KEHB | eIEMEHTH NPaKTUIHUX
000B’I3KOBUM HABYAJIbHOT  JTUCIUIUIIHY, | 3aBJIaHb, notpedye
MOBTOPHUM HE BOJIOJ€ HABYAJIBHUM | OCTIHHOT JIOTIOMOTH
BUBYEHHAM MaTepiaaoM. BUKJIa/[ava.

TUCHUILIIHYA

13. HaBuajabHO-MeTOAUYHE 320€3MeYeHHA

HaBuanpHO-MeTOMUHE 3a0e3neueHHs: poboya TmporpamMa HaBYAIBHOI
JTUCIHILTIHA, cHia0yc, KOHCIEKTH JICKIIH; MPE3eHTaIlii; METOWYHI BKa3iBKH JI0
BUKOHAHHS J1ab0paTOpHUX pPOOIT, MEPBUHHHUHA IHCTPYKTAXK 3 TEXHIKH OE3IMeKH,
MOPSIOK BUKOHAHHS JTa00paTOpHUX POOIT:

14. PexoMeH0BaHa JliTepaTrypa
OcHoBHa
1. Kom’torepui mepexi : [Kaura 1. TexHomorii KoM’ IOTEPHHUX MEPEXK]
HaByansHui mocionuk / C. I1. €Bcees, H. B. Ixentok, M. FO. Tonka4yoB Ta iH. —
Xapkis, — JIpBiB : «HoBwuit CeiT — 2000», 2024. — 471 c.



2. MukutnmH A.I'. TenekomyHikaiiiiHi cucremu ta mepexi / A.I'. Mukutumms,
M.M. Murnuk, ILJ. Cryxnsk. — TepHonuib : TepHONUIBCHKHUI HallOHAIBHUN
TEeXHIYHUN yHIBepcuTeT iMeH1 [Bana [lymros, 2017. — 384 c.

3. KopobGeitnikoBa T. 1. Komm’rorepni wmepexi : Hapu. mnocio. / T.L
Kopob6eitnikoBa, C.M. 3axapuenko. — JIbBiB : Bua-Bo JIbBiB. nmomitexHiku, 2022, —
228 c.

4. Komn’torepni Mepexi : miapyunuk / [AzapoB O. 1., 3axapuenko C. M., Kanyk
O. B. ta in.]. — Binnuns : BHTY, 2020. — 378 c.

5. Opranizanis komn’oTepHux Mepex [Enexrponnuii pecypc] : minpyunuk / HO.
A. Tapnascekuii, I. M. Ky3pmenko. — Kuis : KIII im. Irops Cikopcekoro, 2018.
URL - https://ela.kpi.ua/bitstream/123456789/25156/1/Tarnavsky Kuzmenko_Org
_Komp_merej.pdf

6. Komm’rorepui mepexi. [ligpyunuk. Tom apyruii /€.B. Bypos, M.M. MuTtHuk/
JIeBiB: Bugas-uunrso 11 «Marunomnis 2006», 2024. — 204 c.
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