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BCTYII

[Iporpama HaBuanbHOi nuctuIiH «KoMI'tI0TepHI Mepexi» CKIIaJileHa BIIMOBIIHO IO
Crannmapty BUIIOI OCBITH YKpaiHM Ta OCBITHBO-IPO(ECIHiHOT MporpamMu MiArOTOBKHU MEPIIOTO
piBHs BUIIOi ocBiTH (OakanaBp) crerianbHocTi 123 «KoMmi’roTepHa iHXeHepis».

PoGoua mporpama mpu3HaueHa IS peamizamii KOMIETCHTHICHOTO MiAXOMy TiJ dac
IUTAHYBaHHS OCBITHBOTO TIPOLIECY, BHKIQJAaHHS TUCHUIUTIHU, MIATOTOBKA CTYJACHTIB JI0
KOHTPOJIPHUX 3aXO0JiB, KOHTPOJIO NPOBA/DKEHHS OCBITHBOI ISUIBHOCTI, BHYTPIIIHBOTO Ta
30BHIITHBOTO KOHTPOJIIO 3a0€3IEUCHHS SIKOCTI BHINOT OCBITH, aKpEJMTAIlil OCBITHIX POrpaM y
MeXKax CIeIiaTbHOCTI.

1. Onuc HaBYAJIBLHOI AUCHUILTIHA

1.1. Mera BUKIa1aHHSA HABYAIBHOI JUCIUILUIIHU:

Mertoro BUKJIa/laHHSI HaBYaJIbHOI AUCLUILIIHU € JaTH CTyJIeHTaM OCHOBHI 3HaHHS MpO
KOMIT IOTEPHI MEpEeXi, MPUHIUNHN 1 MPOTOKOJM (YHKIIOHYBAHHS JOKAJIbHUX 1 TJI0OAIbHUX
KOMIT'IOTepHUX Mepek. HaBunTu ocHOBHMM IpuiioMaM o0y I0BH, HaJAIITYBaHHS, TOCTIPKEHHS
(YHKIIIOHYBaHHS Ta OLIIHKM Mpale3AaTHOCTI KOMIT' IOTEpHUX Mepex. JlaTu mpakTUYH1 HABUYKH
poOOTH 3 KOMITIOTEPHHMH MEpPEKaMU. 3aCBOITH MOXKJIHUBOCTI MEpPEKEBOTro OOIagHaHHS

CISCO.

1.2. OcHOBHI 3aB/IaHHS BUBYEHHS AUCLUIUIIHHA:

OCHOBHUMM 3aBJIaHHSIMHU BHMBYEHHS JUCLUIUIIHM € TEOpeTHMYHa Ta MPAKTUYHA
MIArOTOBKA CTYJIEHTIB 3 MUTaHb CyYaCHUX MPUHIUIIIB Ta METO/(IB OpraHizaiii mpoueciB 0OMiHy
JAaHUMH B KOMITIOTEPHHX MeEpekaX, OCHOBHUX CTaHIAPTIB MepexX Iepenadi Ta 0OpoOKH
1H(pOopMaIlii, IPUHLHUIIIB 1 TEHIEHIIH pO3BUTKY Cy4acHOi Teopii 0OMiHy iHPOpPMAIIIEIO B MEPEXKI,
NpUHIUMIB (I3MYHOT Ta amapaTHOi oprasizamii Mepexi nepenadi JaHUX, MPU3HAUEHHS Ta
GyHKLIH MepeXeBUX IMPOTOKOJIB Ta MEpPEXEBOro 00JaJHAaHHS, OTPUMAaHHA HPAKTUYHUX
HAaBHYOK B po0OO0TI 3 0OamHanusaM T1a texHosorisimu CISCO.

1.3. Kinbkicth kpeautiB — 12.

1.4, 3aranpHa KUIbKICTH ToauH — 360.

1.5. XapakrepucTuka HaBYaIbHOT JUCITUTLIIHI

Hopmarusna
Jenna popma HaBUaHHS | 3aoyHa (qucTaHuiiiHa) popma HaBUaAHHS
Pik ninroroBku
3-it |
Cemectp
6-it |
Jlexrii
32 ron. | TOJ.
[IpakTuyHi 3aHATTS
16 ron. | TOJI.
JlaGopaTopHi 3aHSATTS

48 rog. | TOJI.

Camocriitna po6oTa

144 ron. | roJ.




Pix migroroBxu
4-ii |
Cemectp
7-it |
Jlexii
16 rop. | roJI.
[IpakTryHi, ceMiHapChKi 3aHATTS
48 rog. | roj.
JlabopatopHi 3aHATTS
16 ron. | roJI.
Camocriiina po6oTa
56 rog. | roj.
[nauBinyanbHi 3aBaaHHS
Kypcosa po6ora

1.6. OuikyBaHi pe3yJbTaTH HABYAHHS

Komnerenii BixnoBiano 10 ocBiTHbo-nmpodeciiinoi mporpamu (Soft-skils)

a). 3araapHi komnerenuii (3K)

Z1. 31aTHICTH A0 aOCTPAKTHOTO MUCJIEHHS. AHATI3Y 1 CHHTE3Y.
Z2. 31aTHICTh BUYUTHUCS Ta OBOJIOIIBATH CYYaCHUMHU 3HAHHSAMH.
Z3. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYAIlisX.
Z77. BMiHHS BUSIBJIATA CTABUTUTA BUPIITYBaTH TIPOOIEMHU.

b). Cneuianbhi (paxosi, npeaverni) komnerenuii ( PK)

P1. 3naTHicTh 3aCTOCOBYBATH JepKaBHI Ta MDKHAPOIHI BUMOTH, TPAKTUKH 1 CTAHIAPTH 3
METO0 3AIHCHEHHS TPOQECIfHOT NIITLHOCTI B raay3i KOMIT I0TEPHOT IHXKEHEIii.

P2. 3naTHicTh BUKOPUCTOBYBATH CY4YacHi METO/M i MOBH TIPOTpaMyBaHHS JIJIsl pO3pOOICHHS
AITOPUTMIYHOTOTA MTPOTPAMHOTO 3a0€3IICYCHHSI.

P5. 3natHicTh 3acTOCOBYBATH 3aCO0M 1 CHCTEMH aBTOMAaTHU3AIlil TPOSKTYBAHHS JIJIs
PO3p0o0JIEHHS KOMIIOHEHTIB KOMIT FOTEPHHUX CUCTEM 1 MEPEK, Kibep(hi3MIHUX CUCTEM TOIIO.

P6. 3naTHicTh IPOCKTYBaTH, BIIPOBAKYBATH Ta 0OCIYrOBYBAaTH KOMIT FOTEPHI CUCTEMH Ta
Mepexi pi3HOTO BUY Ta MPU3HAYCHHSI.

P7. 3gaTHicTs BUKOPUCTOBYBATH Ta BIIPOBA)KYBAaTH HOBI1 TEXHOJIOTI , OpaTH y4acTh B
MOJepHi3allii Ta pEeKOHCTPYKIIii KOMIT FOTEPHUX CUCTEM Ta MEPEK, PI3HOMAHITHUX BOYJOBaHUX 1
PO3MOAUICHUX JOJATKIB, 30KpeMa 3 METOFO MiJIBUIICHHS iX €)eKTHUBHOCTI.

P9. 3gatHicTh cCTEMHO aJIMIHICTPYBAaTH, BAKOPUCTOBYBATH, a/IalITyBaTH Ta €KCILTyaTyBaTH
HasBHI iH(GOPMaIIiTHI TEXHOJIOTi Ta CHCTEMHU.

P13. Bmitu izenTudikyBatu, kaacuQikyBaTd Ta OMHCYBaTH pOOOTY KMIT IOTEPHUX MEPEX Ta iX
KOMITOHEHTIB.

P14. BmiTu noeHyBaTu TEOPIiO 1 NPAKTUKY, MPUIMATH pillIeHHs Ta BUPOOJISITH CTPATETIIO
TSUTBHOCTI JIUIs1 BUPILIEHHS 3aBJIaHb CHEIiaJbHOCTI.

P15. BmiTu BUKOHYBaTH €KCTIEPEMEHTANBHI JOCTIKEHHS! KOMIT FOTEPHUX MEPEXK Ta CHCTEM.
P16. BmiTu o1liHIOBaTH OTpUMaHi pe3y/IbTaTH Ta apryMEHTOBAHO 3aXUIIATH NPUHHATI pilIEHHS




c). [Iporpamui pe3yabraTu napuanus (IIPH)

I[TPH 4. Po3ymitu cyTh TpOIECIB, IO
BiIOYBAIOTECSI B 00’€KTax aBTOMAaTHU3aIlii
(3a ramy3sMH  JiSTTBHOCTI) Ta
MIPOBOJIUTH aHAITI3 00’ €KTIB KOMIT FOTEPHHUX
CUCTEM 1 MepexX, OOIpYHTOBYBaTH BHUOIp
CTPYKTYpH, aJITOPUTMIB Ta CXeM KEepYBaHHS

. . . [ ]
HHMMHU Ha OCHOB1 PC3YyJIbTaTiB AOCIIIKCHHA

1X BJJACTUBOCTEM.

I[MPH 8. 3Hatm mnpuHIMOU  pobOTH

TEXHIYHUX 3aCO0iB KOMIT IOTEPHHX cucTeM|®

1 Mepex Ta BMITH OOTpyHTYBaTH iX BUOIp Ha
OCHOBl  aHami3y iX  BJIACTUBOCTEH,
MPU3HAYECHHS 1 TEXHIYHUX XapaKTEPUCTHUK 3
ypaxyBaHHSIM  BHMOT  JIO  CHCTEMH
aBTOMAaTH3allll Ta eKCIUTyaTalllfHUX YMOB;
MaTH HaBUYKW HAJaro/DKEHHS TEXHIYHUX
3ac00IB KOMIT'IOTEPHUX CHUCTEM 1 MEPEX Ta
CUCTEM KEepyBaHHS.

ITPH 9. Bmit mpoekTyBatu OaratopiBHEB1
KOMIT'FOTEpPHI CHCTEMH 1 Mepex s
dbopmyBaHHS 06a3u mapameTpiB MpoIEeCy Ta
ix BBByamizamii 3a JOTOMOroi 3aco0iB
JIFOJTMHO-MaITUHHOTO iHTEpdeiicy,
BUKOPUCTOBYIOYM HOBITHI KOMII IOTEPHO-
IHTErpOBaH1 TEXHOJIOT1.

I1PO12. Bwmitu BUKOPHCTOBYBATH
PI3HOMAHITHE CTeIiali30BaHe IMPOTpaMHE
3a0e3neyeH s 1Jis po3B’SI3yBaHHS TUIOBUX
IH)KeHEepHUX 3a/1ad y raily3l aBToMaTH3aIlii,
30KpeMa, MAaTeMaTU4YHOTO MOJENIOBaHHS,
aBTOMATHU30BAHOTO MPOEKTYBAHHSI,
KepyBaHHS  0a3aMM  JaHHMX, METOJIB
KOMII FOTEpHOI Ipadiky.

. [ ]
BMITH

IpOrpaMy,

3riiHO 3 BHUMOTaMHU OCBITHBO-TIPOQeciiHOl
CTYAGHTH MalOTh JOCSIITH TaKHX

pe3yNbTaTiB HAaBYaHHS

YMIiTH:
OpraHi3oByBaTH 1 KOHQIrypyBaTu KOMITIOTEPHI
Mepexi; OyayBaTH 1 aHaNIi3yBaTH MOACT1
KOMIT'FOTEPHUX MEPEXK;
e(eKTHBHO BUKOPUCTOBYBATH Ta
HaJIaroJPKyBaTH araparHi i mporpamMHi
KOMIIOHEHTH KOMITFOTEPHUX MEPEXK MPH
PIIIEHH] PI3HUX 3aBJaHb;
BUKOHYBATH CXEMH 1 KpeCJIeHHs 3a (axoM 3
BUKOPUCTAHHSAM MPUKIIATHUX TPOTPAMHUX
3aco0iB;
IpaloBaTH 3 MPOTOKOJIAMH PI3HUX PIBHIB (Ha
MPUKIIAI KOHKPETHOTO CTeKa MPOTOKOJIB :
TCP/IP, IPX/SPX i tak mami);
BCTAHOBJIIOBATH 1 HACTPOIOBATH MTapaMeTPH
IIPOTOKOJIIB Ta arnapaTHUX 3ac00iB;
MepEeBIPATH MPABUIIBHICTH TIEpeiadl TaHHX;
BUSIBIISITH 1 YCYBaTH TIOMUWJIKH TIPH
(GYHKITIOHYBaHH1 MEPEX.
HaJIAIITYBATH IPOTOKOJIN B3a€MOJII{
KOPHUCTYBadiB y Mepexax;
BUKOPUCTATH criemianizoBane 13 ms
TECTYBaHHS MEPEXEBOro 00JaJHaHHS;
3HATH: [
OCHOBHI NOHSTTS KOMIT'FOTEPHUX MEPEX: TUIIH,
TOTOJIOT1i, METOJIU IOCTYILY JI0 CEpPEJOBHILA
nepeaavi;
arnapaTH1 KOMIIOHEHTH KOMIT'FOTEPHUX MEPEeX;
NPUHIUIN TaKeTHOT Ilepeayl 1aHux;
HOHATTS] MEPEKEBOI MOJIENII: MEpEKeBa MOJIEIb
OSI i iHmIi MepexeBi Moieri;
IPOTOKOJIU: OCHOBHI OHATTS, IPUHIIUITN
B3a€MO/Iii, BIAMIHHOCTI 1 0COOIMBOCTI
HOUIMPEHUX MPOTOKOJIIB, YyCTAHOBKA
IPOTOKOJIIB B ONIEpaLliiiHUX cUCTEMaX;
MPUHITUIIN aJpecallii B Mepekax, opraHizalis
MDKMepEeKeBOi B3a€MOIi.
NPUHIUIN Ta METOJIU HaJalITyBaHHS
mepexkeBux OC ta OC MepekeBUX anapaTHUX
3aco0iB (Ha mpukiaai anaparypu Cisco).




2. TeMmaTHYHNH IJIAH HABYAJILHOI JUCIUILIIHHA

6 cemecTp
1. Beoomua nekuia. - 2 200unu.

CrpykTypa, 1i1i, 3aBAaHHS TUCIHMILTIHA. BrummB mepex nepeaadi inpopmartii Ha
KHUTTEABUIBHICTh cycnimbeTBa. TenneHmii po3BuTky Mmepex. Konnenmis BYOD. Bineoss's30k,
Cisco Webex. XmapHi o0urcneHHs i TexHoJorii. TeXHOIOoriuHI TeHeHIIi B JOMAIIHIX MepexKax.
Mepexi 1o JiHIAX eTeKTPOKUBICHHS. be3npoBigHa mMUpoKocMyrosa Mepexa. Pobora B
MepexkeBil chepi.

Tema 1. 3arajabHi NOHATTA PO Mepe:xi nepeaayi inpopmanii.

Jexuyia 1.1 Tononoris, apxiTekTypa i KOMIIOHEHTH MEpexX repenadi iHdopmartii. - 2

200UHU.
[IpencraBnenss 1 Tonosorii Mmepexx. OcHOBHI TUIIM Mepex. OHopaHroBi Mepexi. KiieHT-
cepBepHa apxiTekrypa. Posi By3miB mepexi. [IpoMbkHI 1 KpailoB1 IpUCTPOT 1 3aCO0U MEPEIKEBOTO
nigknroueHHd. Mepexi LAN 1 WAN. BuaytpiuiHi Mepesxi 1 30BHIIIHI Mepexi. [HTepHeT 1
[HTEepHET-MNKIIFOYEHHS PI3HOTO KJIacy.

Jexyin 1.2. ExcrutryaraiiiiiHi XapaKTepUCTHKH MEPEXI. - 2 200uHU.

Cwmyra npoIycKaHHS 1 MPOMyCKHA CIPOMOXHICTh. MepekeBa apXiTekTypa. BiIMOBOCTIHKICTb.
MacmraboBanicTh. SkicTh o6ciyroByBanus. Tpu monenmi peanizamnii Q0S. be3mneka mepexi.

Tema 2 MepexkeBa OC. OC mepe:keBux npuctpois. ba3zosi HajamryBaHHs.

Jexyin 2.1. OneparttiiiHi CHCTEMH 3 MEPEKEBUMHU MOXKIIUBOCTSMHU. - 2 200UHU.
Crpykrypa. Bumoru no cygacanx OC, kpurepii Bubopy mepexeBux OC Orisg momysipHIX
cimerictB MepexkeBux OC. Mepexesi 00os0HKH 1 BOynoBaHi 3acobu OC 3 BUALICHUMHA
cepepamu. Oynkirii OC no opranizaiiii MmepexeBoi podoTu. HamamryBanHs MepexeBuX
koMmoHeHTiB OC.

Jekuia 2.2 OneparifHuX CHCTEM MEPEKEBUX PHUCTPOIB. - 2 200UHU.

[Tpusnauenns i crpykrypa OC. Cisco 10S. Cnocobu gocryny. ['padiunmii inTepdeiic. OcHOBHI
KOMaH/IH1 p&KUMHU 1 iX nepeMukants. CTpyKTypa i CHHTakcuc KomMaH . ba3oBi HamamTyBaHHS 1
30epexeHHs koHpiryparii. [loptu npuctpoiB. HanamryBanns BipTyanbHOTO IHTEpdEHCY.

Tema 3. 3aranbHi NOHATTS PO MPOTOKoJu. Moesti B3aeEMoJIii cucTem.
Jekuia 3.1 Mepexei npotokonn. CTEKH MepekeBUX MPOTOKOIIB. CTaHIapTH MEPEK
nepeaadi 1aHux. - 2 200UHU.
Ornsn MepexeBuX NpoToKoJiB. DyHKIIT MepekeBOro NpoToKoy. Bumoru 10 mepexeBoro
npotokoity. Bzaemonis mpotokonis. EBotoris mpoTokomniB. CTEKH MepeKeBUX MPOTOKOIIB.
Ha6ip nporokoni TCP/IP. O6min manumu TCP/IP. Binkpurti crangapt. CTaHAapTH IHTEPHETY.
Jekuyia 3.2 Mopeni B3aeMO/ii, SIKi BYKMBAIOTh JIJIs1 OMTUCY MPOIIECIB B Mepexax. - 2
200uHU
IlepeBaru Bukopuctanusa 6aratopiBHeBoi Mozeni. Etanonna mozaens OSI : mpusHaueHHs 1
¢yukuii piBHiB. Mogens npotokosiiB TCP/IP : mpusnadenns 1 pyHkuii piBHiB. [lopiBHSIHHA
moeneit OSl i TCP/IP. ®dyHKiioHAIBHHI PO3MOILT MEPEKEBUX IPUCTPOIB MO PIBHIX MOJEEH.
Jexyia 3.3 TlepeTBopeHHs TaHMX B npoleci nepenayi. Jloctyn 10 gaHux.- 2 200unu
CermenTartis nosinomiens. [locninoBHicTs nepeaadi. OAUHUII JaHUX TPOTOKOITY. [ToHATTS
IHKancynauii 1 rexancymnsuii qauux. loctyn 10 naHux. Aapecu MepekeBUX MPUCTPOIB.
ITpuctpoi B oaHIN Mepexi 1 B yJaJeHHHON Mepexi. Posb ajpec kKaHaIbHOTO 1 MEpEkKeBOTo
piBHSA. AJpecH KaHaly JaHUX.

2. KOHTPOJIBHA POBOTA IO TEMI 1 - 3 — 2 roaunm.

Tema 4. ®izuunuii pisens OSI.
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Jexyia 4.1 Ilpuznavenns i QyKHKIUN KaHATBHOTO YCpoBHS. KoMmnonenTn ¢iznynoro

piBHS Mepesx nepeaadi iHdopMmarii - 2 2o0unu
[Tpuznauenns ¢izuynoro piBHsA. Pi3UYHE NIAKIIOYCHHS. XapaKTEPUCTHKU (PI3MYHOTO PIBHS.
Crannaprtu ¢izuunoro yposusllpoBoausie ninii nepenaui inpopmarii. Koakciansnuii kabens.
Bura mapa. Ontuunuii kabensb. @i3udHi 1 TEXHIUHI XapakTepucTuku. KoHCTpyKTHBHI
ocobmmBocti. MapkipoBka. Komyraniitai npuctpoi. Koncrpykuist i xapakrepuctuku. [IpaBuna
. 3aco0u 6e3npoBigHOTO MigKITIOYeHHs. BracTuBoCTi 1 THIIH 3ac00iB 6€3MPOBITHOTO
MAKITIOYEHHS.

Jekyia 4.2 CKC - ctpykTypoBaHa kabeinbpHa CHCTEMA. - 2 200UHU

[Mpuznauenns i pynkuii CKC. Cranmpaptu CKC. Komnonentu CKC. [IpaBuia npoexkTyBaHHS.
Cdepu 3acTocyBanns. [IpuumyiiecTsa i HETOMIKH.

Tema 5. Kananbuuii pisenb OSI.

Jekuia 5.1 XapakTepuCTHUK KaHAIBHOTO PiBHS. MeToau TOCTYIy A0 CepeoBHIIa
nepeaayi iHpopmaiiii. - 2 co0unu.
[Ipusnauenns kananpHoro piBHs. IlinpiBHi kanany nepenaui nanux IEEE 802 LAN/MAN.
Crangaptu KaHanbHOrO piBHA. Pi3UyHa 1 JI0T1YHA TOMOJIOTIA. Tononorii J10KalbHUX 1
rinobanpHUX Mepex. HaganHs goctymy 1 ynpaBiiHHS JOCTYIIOM 70 cepeaoBuma. Meroau
JOCTYIy 110 cepenoBHia. HamiBymniekcHa 1 MOBHOIYIJIEKCHA Iiepeaya.

Jekuyia 5.2. opmar kaapy KaHanbHOTO piBHSA. OCHOBU KOMYyTallli HA KAHAIBHOMY
piBHL - 2 200unu.
Kanp xanany nepenaui. @opmaru, mpu3HaueHHS MOJIB, THIH KaJpiB. Apeca KaHAJIbHOTO PIBHS.
Kampu LAN 1 WAN. Kagpu Ethernet. MAC -anpec Ethernet. Inausinyansuuii (o1HOaIpECHU)
MAC -aapec. MAC -anmpec mmpoKOMOBHOI 1 6araToaapecHoi pO3CHIIKH.

Tema 6. MepexeBuii piBenb OSI.

Jlekuia 6.1. Ilpu3HaueHHs, XapaKTepUCTUKH, 3aBJIaHHS MEPEKEBOTO piBHA. [[03Bin
anpec. - 2 200unu
MepexxeBuii piBeHb, 5K 3aci0 moOya0BH BeMUKUX Mepex. [IpuHIunm o6'eqHaHHS Mepex 3a
JIOIIOMOTO0 MPOTOKOJIIB MepeskeBoro piBHs. CimeiictBo mpotokoiie TCP/IP. ITpoToko
MbKMepexeBoi B3aemoii IP. Ctpykrypa makeTiB nanux mepexxeoro piBas. MAC 1 IP.
OO6uamTyBaHHs MPU3HAYCHHS B Tii ske Mepexi. OOmamTyBaHHs TPU3HAYCHHS Y BUJAJICHIN
Mepexi. [Iporokon ARP. @ynkiiii ARP. Tabmumi ARP Ha mepexxeBux npuctposix. [Ipotokon
ICMP.

Jlekuisi 6.2. IP-anpecartisi. - 2 roqunun
KnacoBa 1 6e3knacoBa anpecanis. Ctatuuna i quHamivHa aapecanis. Ctpykrypa [Pv4 -anpeca i
IPV6 -anpeca. MepexeBa 1 By3noBa yacTuHi. Macka migmepexi. JloBxuna npedikca.
OpHoanpecHa, MUPOKOMOBHA 1 OaraToanpecHa po3cuiika. Tunu aapec [Pv4. [llupokoMoBHUI
noMeH i cermenTanisa. [Ipuumau cermenTartii mepex. Pozninenns mepexi IPv4 Ha mimMepexi.
Pozninenns Ha miaMmepexi Ha Mexi okteTiB. [liqmepexa B mexxkax oktery. VLSM. IlpusHauenus
aapecu tomosorii VLSM.

Jlekuis 6.3. OcHoBu MapupyTu3auii. bazoBa koH}iryparist Mapupyruszaropa - 2
TOJINHHU.
Mapmpyru3anis 3a fonomororo IP-agpec. Cratuyna 1 tuHaMiyHa Mapupyrusanis. OCHOBHI
XapaKTepUCTUKU MapLIpyTU3aTopiB i komyraropiB 3. Tabnuui MapipyTu3aiii By3ia. Tunu
IIPOTOKOJIIB 0OMIHY MapHIpyTHOIO iH(popMmartieto. 11103 3a yMOBUaHHM JUI XOCTa 1
KOMyTaTopa, iioro HajamTyBaHHs 1 nepeBipka. bazoBa koHpiryparis mapuipyruszaropa.
HanamryBanns intepdeiicis. IlepeBipka i koMmaHIu epeBipku KOHMIrypartii.

3. KonTpoabHa podora Ne2 no temam 4- 6. 2 roAMHU HAa 13.

4. 3AJIIK 3a 6 cemecTp.



7 cemecTp
Tema 7. Mepexi VLAN.

Jexuyia 7.1. Opranizauis mepexi VLAN. - 2 zo0unu
Busnauenns BipryanbHoi tokanbHOT Mepexi (VLAN). Ilepearu VLAN. Tunu VLAN.
Busnauyenns marictpanbsaux kananiB VLAN. Inentudikamis mepexi VLAN 3a 1omomMororo
mitok. HamamryBanus VLAN. TerupoBanue i Tpaskinr. [ianmazonu VLAN Ha komyTaTopax
Catalyst. lunamiuauii mpotokost Tpaskinry (DTP).

Jexyia 7.2. Mapmpytu3zanis mix mepexamu VLAN. - 2 2o0unu
Mapmpyru3zanis mix VLAN, metonu mapmpyrusamnii. Mapmpyrusaris Mibx mepexamu VLAN 3
BUKOPUCTaHHAM MeToy Router - 0n - a - Stick. Mapmpyru3zanis Mk VLAN Ha KoMyTaTopi
piBHs 3. [Tomryk i ycyHeHHs Henmonagok MapmpyTtu3aiii Mixx VLAN.

Tema 8. Tpancnoptuuii pisenn OSI.

Jekuyia 8.1. XapakrepucTUKH 1 QyHKIIIi IPOTOKOJIIB TPAHCIIOPTHOTO PIBHA. - 2 200UHU.
Ponb TpancnopTHoro piBHs. PyHKIIT TpaHCHOPTHOTO piBHSA. [IpoTOKO ynpaBiiHHS epenadeto
(TCP) : ornsan 1 pynkiii mpotokosty TCP; 3aronoBok 1 mosist 3arosioBka npotokosry TCP; o6min
nanumu 1o npotokoixy TCP, BctanoBnenHs 1 npunuHeHHst TCP -coequnenus. [Ipotoxon
npu3HaUYeHuX i kopuctyBauya qararpam (UDP) : ormsin i dyHkiii mpotokosy UDP; 3aronoBok
1 moJs 3arosioBka npotokoiry UDP; nogatku, 1o BukopuctoByroTh mpotokos UDP. Oxpemi
ceaHciB nepeaadi nanux. ['pymu HomepiB moptiB. Komana netstat. [I[poTokonau TpaHCTIOPTHOTO
PIBHSI 17151 BIMIOBITHOTO 3aCTOCYBaHHS.

Jekuyia 8.2. HaniiHICTh 1 yIpaBIliHHS MOTOKOM Iepeadl JaHUX Ha TPAHCIIOPTHOMY
piBHI - 2 200unu.
Haniitnicte TCP - rapanToBaHa 1 BIOPSAAKOBAaHA JOCTABKA; MOPSAKOBI HOMEPH 1 IMIATBEPHKEHHS;
BTpaTa JaHUX 1 MOBTOpHA mepeaava. YnpaiinHsa motokoM TCP : po3Mip BikHa 1
MIATBEPIKCHHS; MAKCUMAJIBHUI po3Mip cermenTy (MSS); 3armo6iranss nepeBaHTaKECHHSIM.
O6min gaaumu 1o mpotokory UDP.

Tema 9. Mepexi WLAN.

Jekuia 9.1. Opranizamis mepexxi WLAN. - 2 zoounu
Tunu 6e3npoBigaux Mepex. besnposigni rexnosorii. Cximamgoi WLAN. [Tpuniunu podotu
0e31poBIAHOT JTIOKAILHOT Mepeski. Pexxumu 1 Tomostorii 6e3nposignoi mepexi 802.11. BSS 1 ESS.
[Tpunnumu po6otn CAPWAP. YnpaBiinHsa kKaHaJIamMu.

Tema 10. Po3ropraHHs JJOKAJIbLHUX MePeK.

Jekyia 10.1. HanamtyBanHs TIOKaJIbHUX MEPEXK Ui 00'€KTIB. - 2 200uHu
[InanyBaHHs po3ropTaHHs HEBeIUKOi Mepexxi. Tomonorii HeBenrKux Mepex. Bubip npuctpoin
JUI MEpexi HEBEIUKOTO po3Mipy. IP-anpecaltis y paMkax HEBEJIUKOT MepexXi. YTpaBIiHHS
TpadikoM. JlogaTku 1 POTOKOIM B HEBEIHKIM Mepexi. MaciutabyBaHHS 10 pO3MipiB OUIbIINX
Mmepex. [lepeBipka miKiIoueHb B po3pobieHiit Mepexi. MeToauKH MOLIyKY 1 yCYHEHHS
HEMoJaJoK.

Jekyia 10.2. HanamtyBaHHs 0€3MPOBITHUX JOKAIBHUX MEPEX TSl BUTATCHUX 00'€KTIB.

- 2 200unu
[TnanyBaHHs po3ropTanHs 0e3mpoBiTHOT Mepexi. ba3oBe HamamTyBaHHS G€3MPOBIAHOT MEPEXKI.
besnposinHoro Mapurpyruzarop. HanamtyBaHHs 0e3MpoBiAHOT KOMIpYacToi Mepexi.
Kondoiryparist bazosoro WLAN 3 koHTposiepom 6e3npoBinHoi Mepexi. Kongiryparis WPA2
Enterprise WLAN 3 koHTpoJsiepoM Oe3mpoBiiHoT Mepexi. [Tomiyk 1 ycyHeHHsI mpooiiem 3
0e3MpOoBITHIUMHU JOKATHbHUMHU MEpPEeKaMH.



Bupaua 3aB1aHHS Ha KYPCOB€ IIPOCKTYBAHHSA

Tema 11. Bepxni piBui mogeni OSI.
Jexyia 11.1. XapakTepucTHKH 1 QYHKIIII TPOTOKOIIB CEAaHCOBOTO, IPUKJIIAHOTO 1 PiBHS
npencrasiaenb mojaeni OSI . - 2 2oounu.
PiBens npencraBienHs i ceaHcoBUi piBeHb. PiBeHb noaatkiB. [IpoTokonm piBHS H0AATKIB.
[TpoTokonu BeO-Tpadiky i enexrponnoi nomtu. [Iporokomn HTTP i HTTPS. SMTP, POP, i
IMAP.
Jexyin 11.2 CepBucsl.- 2 200unu
Cnyx6a nomennux imer (DNS). @opmar i iepapxis nosimomners DNS. [IpoTokos quHamMigHOTO
HanamTyBaHHa MepekeBoro By3ina (Dynamic Host Configuration Protocol, DHCP). ITpunaiun
po6otu DHCP.

Tema 12. OcHOBH MepekeBOi 0e3NMeKH.

Jexyin 12.1. HanamryBanHs mapameTpiB O€3MeKH KOMyTaTopa 1 Mapuipyrusaropa - 2
200UHU.
3arpo3u 0e3nekH 1 ypaznuBocTi. 3abe3neueHHs O6e3neku noptiB. Bino6paxkenns atak VLAN.
BimoOpaxenns atak uepe3 DHCP. BinoOpakenns atak uepe3 ARP. BizoOpakeHHs aTtak yepe3
STP.

KOHTPOJIbHA POBOTA no Temax 7 - 12.

ICIIAT.
3. CTpyKTypa HaBYAJIbHOI JUCHUIIIHA
HazBu po3ziniB i Tem KinbkicTh roauH
neHHa popma 3aouyHa hopma
ycbor y TOMy YHCIIl yCHOT y TOMY YHCITi
0 I mn | 7a | iHg | c. 0 a| m | 71a0 | g | c.
0. : p. : : p.
1 2 3145 6 7 8 91| 11 | 12| 13
0
Beryn. 2 2 8
Tema 1 3aranbHi 4 2 |8 18

MOHATTH NPO MEpEXi
nepepaudi iHpopmadii

Tema 2. MepexeBa 4 2 8 18
OC. OC mepexeBux
npucTpoiB. ba3os.i
HanalwTyBaHHS.

Tema 3. 3aranbHi 6 2 8 24
NMOHATTH Npo
npotokonu. Mogeni
B3aemMogjii cuctem.

KonTpoabna 2 4
po6ora Temu 1-3

Tema 4. PiznyHUN 4 2 |8 18
piBeHb OSI

Tema 5. KaHanbHUn 4 8 18

piBeHb OSI
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Tema 6. 6 2 |8 24
MepexeBun piBeHb
oSl
KonTpoabna 2 4
po6oTa Temu 4-6
3AJIIK 2 8
3a cemecTp 240 |30 |18 |48 144
7 cemecTp
Tema 7. Mepexi 4 6 8
VLAN
Tema 8. 4 8 10
TpaHcnopTHU
piBeHb OSI.
Tema 9. Mepexi 2 8 10
WLAN
Tema 10. 4 8 8
PosropTaHHs
nokKarnbHUX Mepex
Tema 11. BepxHi 2 8 8
pisHi mogeni OSI
Tema 12. OcHoBu 2 6 8
MepexeBoi 6e3neku
KonTtpoabna 2 4
po6oTa Temu 7-12
Ex3amen
120 | 18 46 56
Ycvozo zooun | 360 |48 |18 | 94 200

4 TuMH NPAKTUYHUX TA J1a00PATOPHUX 3aAHATH

Ne Ha3za Tumn KinbkicTb

3\ TOJIMH
JlabopaTtopna po6ota. TO - BuBueHHs BakaHciil y cepi

1 1H(OpMAIITHUX 1 MEPEIKEBUX TEXHOJIOT1H

2 ITpaktuka. T1 - Packet Tracer. Hagirartis mo 10S

3 Jlaboparopna po6ota. T1 -Hasuranus no 10S 3a gonomororo
Tera Term mpu KOHCOJILHOMY HIAKJIFOUYEHH1

4 [IpakTuka. T1 - Packet Tracer. ba3zoBa kondiryparris
KOMYTaTopa i KpaloBOTO MPUCTPOIO

Jlaboparopna po6ota. T3 - BuBueHHsI MepexeBUX CTaHAAPTIB

5
6 IMpaktuka. T3 - Packet Tracer - BuBuenns mojeneit TCP/IP i
OSl y nii
[Ipaktuka. T3 - JlabopatopHa po6oTa - YcTaHOBKA TPOrpamMmu
7 Wireshark
JIaboparopna pobora. T3 - Buxopucranus nporpamu Wireshark
8 IUTS TIEPETIISTY MEPEKEBOTO Tpadiky

[Mpakruka. T7 Anani3 kaapis Ethernet 3a momomororo nporpamu
9 Wireshark




Jlaboparopua podota. T7 - Tlepermssn MAC -anpecos
10 | mepexeBux npuCTpPOiB
I[Tpakruxa. T9 - Cisco Packet Tracer. BuBuenns Tabnuni ARP
11
Ipaktuka. T9 - Cisco Packet Tracer. Busnauenns MAC - i IP -
12 | agpecos
[Mpakruka. T10 - Cisco Packet Tracer. HanamryBausst
13 | moyaTkoBHX MapaMeTpiB MapIIPyTU3ATOPA
[Mpakruka. T10 - Packet Tracer. O6Min nanumu 3
14 | pukopucranusm TCP i UDP
[Ipaktuka. T10 - CTBOpeHHSI MepeXi, IO CKIANAETHCA 3
15 | xomyraropa i Mmapipyrusaropa
[IpaxTtuka. T10 - ITomryk 1 ycyHEeHHSI HEMOJIAA0K MIAKIIOUYEHHS
16
5. 3aBaaHHs AJ1 caMocCTiiiHOT podoTH
Ne 3/m HasBa temu KinbkicTh TOIUH
1 MepexHi KOMaHIu Ta YTHIIITH 10
2 Be6-cnyx6a. [Tpunimnm poboTu 10
3 Po6ora ciry:x6u FTP 10
4 Kareropii Ta Tunu BuToi napu 10




5 Crenudikarii Texuostorii Ethernet ta ii pisHoBuiB 10
6 Po3zpaxynox PDV 10
7 [Tonstrs MTU Ta MSS. Bupimenns 3anaq 10
8 IPv4. ITpununu agpecartii. TexHonmorii Macok 10
9 Oco6nuBi 1 TpuBaTHI agpecu 10
10 BuxopucTaHHs MacoK 3MIHHOT TJOBKHHH 10
11 MonentoBaHHS MEpEx 10
12 ABTtoHOMHI cuctemu. [IpoTokonm Mapmpyru3arii 10
13 WiFi mepexi. 10
14 [Moustrs Ad hoc ta iHppacTpykTypa 10
15 Craruuna, quHamiuna ta PAT Tpancnsiist agpec 10
16 Po6ora ciry»x6 DNS Ta DHCP 10
17 Komyranig. Opraunzanis VLAN 10
18 AnminicrpyBanns OC Windows 7 10
19 AnminrictpyBaras OC Server 2008. Etanwm incransiii 10
20 AnTusipycue 113 10

Pazom B 6 Ta 7 cemecTpax 200

5. InauBinyanbHi 3aB1aHHS

Kypcosuii mpoekt B 7 cemecTpi.

[Tepenbaueni iHaUBIMyanbHI 3aBJaHHS JIs1 KOKHOTO CTYICHTA IO PO3POOIIl JIOKATBHOT MEPExi.
MogentoBaHHS Ta MEpPEBIpKa Mpare31aTHOCTI pO3pOOICHOT MepeXi B MPOBOJAUTHCS B CEPEIOBHUIITI
Cisco Packet Tracer. banu 3a BUKOHaHHS KypcOBOI poOOTH BXOAATh B 3arajbHy KUIbKICTh OasIiB
3a ceMecTp.

6. MeToau HABYAHHSA

Sk mpaBuUIIO JIEKIIiiHI Ta MPAKTUYHI 3aHATTS IPOBOIATHCS ayTUTOPHO. B yMOBax il kapaHTHHY
3aHATTS MPOBOJIITHCS BiMMOBiIHO N0 Hakasy pekropa XapKiBChbKOTO HaI[iOHAILHOTO YHIBEPCHTETY
imeni B.H. Kapasina (ayauropHo abo mucTaHIiiiiHo 3a gqoromororo miatdopm Google Meet abo Zoom
Ta 3 BUKOPHCTAHHSIM MaTepialliB AUCTAHIIIHOTO Kypcy, 110 po3mirieHo B 6a3i CEN).

7. MeToau KOHTPOJII0

KoHTpoJ1b TOTOYHOT YCHILIHOCTI CTYIEHTIB 3/11HCHIOETHCS M1/l 4YaC YCHOTO OMUTYBAHHS MPU
IIPOBEACHHI MPAKTUYHUX 3aHSATh.

3a pe3ynbTaTaMu 3aCBO€HHS TeM 1- 4, TeM 5 — 6 Ta TeM 7-12 mpoBOAATHCA KOHTPOJIbHI
poOOTH IIIAXOM TECTyBaHHS a00 BUKOHAHHS 3allPOIIOHOBAHMX KOHTPOJIBHUX 3aB/JaHb B
MUCBMOBIH Gopmi.

MaxkcuManbHa KUTbKICTb OalliB 3a pe3yabTaTaMi KOHTPOJIIO MOTOYHOT YCHIIIHOCTI CKIIaae
60 GamniB 3a cemecTp.

[TincymkoBHil KOHTpoJib B 6 cemecTpi (3aiK) MPOBOAUTHCS Yy BUIJISAAI NHCBMOBOTO
TECTYBaHHsI Ta PO3TOPHYTOI BIIMOBI/II Ha MOCTaBJIEHE MUTAaHHSA B 00’ €M1 MaTepially 3a MOTOYHUI
CeMecTp.

[TincymKoBHII KOHTpOJb B 7 ceMecTpl (€K3aMeH) MpPOBOIUTHCA Yy BHIJISII MHUCHMOBOTO
TECTYBaHHA Ta PpO3TOPHYTOI BIANOBiAI Ha TMOCTaBlieHE MUTaHHA B 00’eMi Marepianry Bciel
JUCLUILIIHU.

Ymoeo10 0onycky 0o niocymkoeozo xonmponio € 6uKoHaHHA ma 30a4a NPAKMUYHUX
3a60aHb Ma KOHMPOJbHUX POOIM 3 NO3UMUBEHOIO OUIHKOIO.



KpuTepii oniHoBaHHsA

KpuTepii oniHIOBaHHS 3HaHb CTY/EHTIB HA eKCIpec — ONUTYBaHHI

Busnauenus KinpkicTs 6anis
Bignosigs 0e3 TOMHIIOK 3
BuxoHanHs BIAIOBIAI 3 HE3HAYHUMHA [IOMUIKAMH 2
Hemnorano, aje 3 MeBHOIO KUIBKICTIO IIOMUJIOK, SIKI HE 3aBa)KalOTh 1
JOCTaTHHO MIOBHOMY BUCBITJICHHIO TUTaHHS, BIITOBII
HenpasuibHa BinoBib, Tpy0l MOMUIIKY Y BIATIOB1/II, HEPO3YMIHHS 0

CYTI IIMTaHHA, IO BUKJIAAa€ThCA

KpuTepii oniHIOBaHHS 3HAHb CTYJEHTIB 32 BUKOHAHHS J1a00paTOPHOi podoTHn

Busunauenusa

KinbkicTe Oaiis

3aBaaHHs M0 JIabopaTOpHiiA poOOTI BUKOHAHE CAMOCTIHHO B IOBHOMY
00cs31.  3BIT OoQopMIIEHHH aKypaTHO BUIMOBIIHO 1O BHUMOT
METOJAUYHUX BKa3iBOK. [Ipu 3aXuUCTi 3BITY MOKa3aHO PO3YMIHHSI CYTi

1 3MICTY MMPOBEJICHUX JOCITIHKEHb

5

3aBaanHs 10 1a00paTOPHiil poOOTI BUKOHAHE CAMOCTIIHO B
MOBHOMY 00cs131. 3BIT 0(hopMIIeHHIT TOCTaTHRO aKypaTHO
BIJIMOBITHO JIO BUMOT METOJAMYHUX BKa3iBOK. [Ipu 3axucTi 3BITY
Oy BUSBJICHI HE3HAYH1 TOMUJIKY Y 3HAHHI TEOPETUYHOTO
Marepiany

3aBaaHHs 10 JJabopaTOpHiA poOOTI BUKOHAHE B IOBHOMY 00CS31.
3BiT 0hopMIICHUI TOCTAaTHHO aKypaTHO, B 0(hOPMIICHHI 3BITY €
He3HavH1 Heomiku. [1pu 3axucTi 3BiTY OyJu BHSBJICHI HE3HAUYH1
MIOMMJIKH Y 3HAHHI TEOPETUYHOTO MaTepiary

3aBaaHHs 110 JIA0OPATOPHIK poOOTI BUKOHAHE. 3BIT opopMiIeHUH 3
MMOMUJIKaMH 1 HeforikaMu. [Ipu 3axucTi 3BiTYy Oy/Iu BUSBJICHI
MIOMMJIKH Y 3HAHHI TEOPETUYHOTO MaTepiary

3aBnaHHs M0 1abopaTopHiid poOOTI BUKOHAHE. 3BIT 0OopMIICHHI 3
MOMIIKaMH 1 Heponikamu. [lpu 3axucti 3BiTYy Oynu BUSBJICHI
CYTTEBI IOMUJIKH Y 3HaHH1 TEOPETUYHOTO MaTepiany




Kpurepii ouiHioBaHHA 3HaHb CTYI€HTIiB 32 BAKOHAHHA KOHTPOJbHUX

pooiT

Buznauenns KinpkicTs OaniB
Jlari MOBHI BIANOBiJI HA TIOCTABIICHI MUTAHHS IOKA3aHO TBEPJIE 5
3HAaHHS HAaBYAJIBHOTO Marepialy, pPO3yMIiHHS CYTi TOCTaBJICHUX
MUTAHb 1 CHCTEMHOTO TIIXOAY 10 iX pileHHs
Y BIiINOBiASX HA TOCTaBJCHI TNHWTAHHS TIOKa3aHO 3HAHHS 4
HaBYAJBHOTO Martepiaiy, pO3yMIHHS CyTi NMOCTaBJICHUX NMUTaHb 3a
HAsBHOCTI HE3HAYHHUX TTOMHUIIOK
V BIANIOBIAAX HA IIOCTABJIEH] ITUTAHHS IIOKA3aHO JOCTATHHO 3HAHHS 3
HABYAJILHOTO MaTepiaixy MpH 3a HAIBHOCTI CYTTEBUX MTOMIJIOK
VY BIANOBIASX MOKAa3aHO PO3YMIHHS CYT1 NOCTaBJIEHUX MHUTAHb 3a 2
HAasBHOCTI TIPUHIIAIIOBUX TIOMUJIOK y TEOPETHYHHUX 200 MPAKTUIHUX
MTATAHHSIX
VY BIANIOBIAAX HA IOCTABJIEH] IMWTAHHA MOOKAa3aHO CiIa0Kl 3HAHHS 1

HaBYaJIBbHOT'O MaTepiany IIpHu 3a HasABHOCTI IMPUHIIUITIOBHUX ITOMHUIIOK Y
TCOPCTUYHHX U MMPAKTHUYHUX IMUTAHHAX

Kpurepii oniHIOBaHHS 3HAHb CTY/IEHTIB 32 BAKOHAHHS TECTIiB 32 MPOrpaMolo

CISCO
Busnauenust KinbkicTs Oaiis

[ToBHa BiAMOBIAb HA YCi MUTAHHS JaOOPAaTOPHOTO TicTa (25 MUTaHb) 4
[Ipu BuKOHaAHHI JJAOOPATOPHOTO TECTY BinCyTHI Biamosini Big 1 10 5 3
IIUTaHb

[Ipu BuKOHaHHI 1a00PATOPHOTO TECTY BiICYTHI BiAMOBII Big 6 10 15 2
[IUTaHb

[Ipu BuKOHaHHI J1abOPAaTOPHOTO TECTY BIACYTHI Biamosiai Bix 16 1o 1

45 nurasb

Kpurepii oniHroBaHHS eK3aMeHALIHUX POOIT CTyIeHTiB

Busnauenusa

KinekicTs Oanis

[Ipu BiAMmoOBiAl HA €K3aMEHAIIMHUN KBUTOK TEOPETUYHI MUTAHHS

OCBITJIEHI MTOBHICTIO, 3aB/IaHHS BUpILIEHE NMPaBUIBHO, 3p00JIeH1 40
BHCHOBKH

[Ipu BigmoBini Ha eK3aMeHaIlIMHUN KBUTOK TEOPETUYHI MUTaHHS

JOCTaTHbO OCBITJIEHI, 3aBJIJaHHS BUpILIEHE MPABUIBHO 3 HE3HAUHUMHM 35-39

MTOMIJIKaMH, 3p00JIeHI BUCHOBKH




[Ipu BinmoBimi Ha eK3aMEHAI[IMHWA KBHTOK TEOPETUYHI MHUTAHHS
OCBITJIEHI 3 TIOMHJIKaMH{, 3aBJaHHS BHPIIICHE MPaBWIBHO 3 25-34
HE3HAYHUMU OMIIIKaMU. 3po0JIeHi HEeTIOBHI BUCHOBKHU

[Ipu BinnoBini Ha eK3aMeHAIIfHUNA KBUTOK TEOPETHYHI MUTAHHS
OCBITIIEHI 3 CYTTEBUMH TIOMHJIKAMH, 3aBJaHHS BHpIIICHE 3 15-24
MOMIIKaMH. 3p00JIeHI HETTOBHI BUCHOBKHU

[Ipu BimnoBini Ha eK3aMeHAIIfHUN KBUTOK TEOPETHYHI MUTAHHS
OCBITJICH] 3 CYTTEBUMH ITOMIJIKaMH, 3aBJIaHHS BUPIlIEHE YaCTKOBO 200 1-14
HE TIOBHICTIO. 3p00JIeHI HETTIOBHI BUCHOBKHU

HIkana ouiHIOBAHHSA

10.

. . . O11iHKa 3a HaI[I0HATBLHOIO IIKAJIOK0
Cyma 6atiB 3a BC1 BUAM HABYAIBHOT
JSTBHOCTI MPOTATOM CEMECTPY JUIsL ‘IOTI/IpI/IplBHeBO'll IIKaJIX OIIHIOBAHHA
(Icriut)
90 - 100 BiAMIHHO

80-89

70-79 nodpe

60-69 )

5059 3aJ0BUIBHO

1-49 HE3aI0BUILHO
10. Jliteparypa ta indopmaniiine 3a6e3nedeHHst

I0.1. JloceB, K.M. Pykkac, C.I. lllmatkoB, HaBuanpHuii mociOHuK«Komi’torepHi
Mepexi», — XHY imeni B.H. Kapa3zina, 2013, 245.

Bbypos €., Mutauk M. Komm'totepHi Mepexi (y 2-ox Tomax). —JIbBiB, B-Bo «Marnoumis,
2018.- 516 ¢

Komm’rorepri Mepexi [HaBuanpHUM 1ocioHuk] / A.I'. Mukutumun, M.M. MuTtauk, I1./1.
Cryxmsk, B.B. ITaciunuk — JIbBiB, «Marnouis 2006», 2013. — 256 c.

Komm’rotepni Mmepexi [Teker]: 2-re oHoBI. 1 gom. Bua. / €. bypos; pen. B. Ilaciunuk. — JI.:
baK, 2003. — 584 c.

bypos €.B. Komn’rorepni mepexi: [linpyunuk / bypos €.B., Mutauk M.M.; 3a 3ar. pex.
[Taciyauka B.B. JIbBiB: Marnomis 2019. — 204 ¢. (MOH VYkpainn)

Stallings William. Computer Networking with Internet Protocols and Technology / William
Stallings. — 2004. — 640 p.

OcHoBH MOOYAOBH JOKAIBHUX KOMIT I0TepHHUX Mepex Ethernet Ha 6a3i kepoBaHux
koMyTaropiB kommanii Cisco : HaBuanbHUN MOCIOHUK. / €PiMenko A.A. — Kutomup :
JXutomupceka nomirexsika, 2021. — 116 c.

Kowmr’rotepni Mepesxi: HaBuansuuii mociouuk. /O. JI. Azapos, C. M. 3axapuenko, O. B.
Kanyk, M. M. OpioBa, B. II. Tapacenko — Binauus: BHTY, 2013.- 500 c. (MOH VYkpaiun)
TposoBcrka T. 1. [ToGynoBa 3axuieHnx Mepex Ha 6a3i obnanHanHs komnasii Cisco. //
3axapuenko C.M., Tposmoscrka T. 1., boiiko O.B. Hapuanpauii nocionuk. Binaung : BHTY,
2017. - 133 c.

IIpoexTyBaHHS Ta JOCHTIPKEHHS KOMIT'IOTEPHUX MEPEX: HaBY. MMOCI0. JUIs CTY/. BHII. HAaBY.
3aKJI., SIKi HaB4. 3a HarpsMoM miarot. "Komm'torepHa imkenepis" / A. O. JlynToBchkuid, 1.
B. Menbnuk; "Vkpaina", BIIKpUTHH MDKHApOJAHUN YHIBEPCUTET PO3BUTKYIIOAMHM . - K. :
VYu-1 "Ykpaina", 2010. - 361 ¢



11. Hocuiaannsa Ha iHopmanilini pecypcu B IHTepHerTi. Rineo-nekiii, iHle MeToAN4YHe
3a0e3nedenns. Pexxum nocrymy:

http://www.cisco.com

http://www. cs. wisc. edu/condor/
http://setiathome. ssl. berkeley. edu/
http://www. Distributed. net/
http://mersenne. org/

http://www. globus. org/
http://www. eu-datagrid. org/
https://www.netacad.com

. http://edu-cisco.org

0. http://www.nbuv.gov.ua/

BoOooo~No O~ whE



http://www.cisco.com/
http://setiathome.ssl.berkeley.edu/
http://www.distributed.net/
http://mersenne.org/
http://www.globus.org/
http://www.eu-datagrid.org/
https://www.netacad.com/
http://edu-cisco.org/
http://www.nbuv.gov.ua/

Jlonaroxk |

JlonaTok 10 po6o4oi mporpaMy HaBYalbHOI AUCLUILIIHU Komn'iorepui mepeixi

(nassa wmcunnannn

Jlito poGouoi nporpamu npoposxkeHo: Ha 2021/2022 u. p.

3aﬂ%aﬂa (daKynbTeTy KOMI IOTEPHUX HAYK 3 HaBYaIbHOI poboTH
Esreniss KOJIOBAHOBA

%‘lﬂmuc) (npi3snute, iHiviann)
2
«30 » 06 204 p.
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