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1.

Onuc HABYAJIBLHOI AMCIUILTIHA

HavimenyBanns
MOKa3HUKIB

["any3s 3HaHb, HAIPSAM
MIATOTOBKHU, OCBITHBO-
KBasTi(piKaIiitHUI piBEHb

XapakTepucTruka
HABYAJIbHOI TUCIUTUTIHUA

Ooenna popma | 3aouna hopma
HAGUAHHA HABUAHHA

3arajpHa KUIbKICTb:
KpeauTiB — 9
rogud — 270

3MicTOBUX MOAydiB — 10

IH/3* — KypcoBa
pobora

['any3b 3HaHB
12 — Iadbopmariini
TEXHOJIOT1]

(ump 1 Ha3Ba)

CoeniajpHICTh
123 — KoM’ rorepHa

1HXKEeHepis

(ump 1 Ha3Ba)

PiBeHb BUIIIOI OCBITH:

Hepwuu
(baxkanaspcokuil)

0606 ’sa3K06a

Pik niocomoexu:

34 |

Cemecmp

2,1(6,7) |

Jlekuii

70 ron. \

Ilpakmuuni, cemiHapcoKi

Jlabopamopni

70 ron. \

Camocmiiina poooma

130 rox. |

Inousioyanvni 3a80ann::
KypcoBa po6ota

Bun xonTpoIIo:
3aImiK(6 cemecT)p)

dopmMa 1iICyMKOBOTO
KOHTPOJTIO:
nudepeHIiioBanmii 3aiikK,
ictiut (7 cemectp)




2. Meta Ta 3aBJaHHSA HABYAJLHOI JMCIHUIIIIHYA

MeTo0 MUCHUILIIHM € O3HAHOMIICHHS CTYACHTIB 3 OCHOBHHMH TPHHIIATIAMH,
METOJaMH Ta MOXJIMBOCTSIMHU TEXHOJIOTIA KOMITIOTEPHHX MEPEX: TOIOJIOTIT MEpEeK,
MeToau (i3uyHOI Ta JIOTIYHOI CTPYKTypH3allii 3a JOMOMOTOI0 MEPEKEeBOTO
KOMYHIKaIliifHOro 00J1aTHaHHS, 0COOJIMBOCTI aapecaltii By3/iB y Mepexi, baraTopiBHEBa
CUCTeMa Tiepeladi JaHWX, MPOTOKOIM KOMITIOTEPHHX MEpeX Ta 0a30Bi TEXHOJOTII
Cy4acCHHUX KOMII'FOTEPHHUX MEPEXK.

3aBaaHHA:

- O3HAOMJICHHS 3 OCHOBaMH MOOYAOBH Ta CTaHJAPTU3AII] KOMITIOTEPHUX MEPEK;
— BHUBUEHHS 3ac001B aapecallii By3JiB y MEpexKax;

— BUBYCHHSA NpoTOoKoNiB creky TCP\IP Ta OaraTopiBHEBOi cucTeMH mepenadi
JaHUX;

— BUKOPUCTAHHS apXITEKTYp Ta TEXHOJOTIH KOMHI'IOTEPHUX MEpeX B MpoLecl
TEeXHIYHOTO 3a0e3neueHHs pyHkiionyBanns [C.

[Tportec BUBYCHHS MUCHUIUTIHA CIIPSIMOBAaHMA Ha (JOPMYBaHHS €JIEMEHTIB HACTYITHUX
komuerenTHocTeii (3rigHo Ol «Komm totepHa iHxenepis» Bia 2019 p.):

a) 3aranpHux (3K): —

K31 — 3naTHicTh 10 aOCTPaKTHOTO MHUCJICHHS, aHAJII3y 1 CHHTE3Y.
K32 — 3naTHiCTh BUMTHCS 1 OBOJIOIIBATH CYyYaCHUMU 3HAHHSMHU.

0) crieianbHux paxosux (PK):

KC5 — 30amuicme suxopucmosysamu 3acobu i cucmemu agmomamu3ayii
NPOEKmMy8anHs 00 pO3POOIEHHS KOMNOHEHMI8 KOMN T0OMEPHUX CUCTEM A MePediC,
Iumepnem dooamxis, KibepghizuuHux cucmem moujo.

KC6 — 30amnicms npoexmysamu, enposadaicysamu ma 00C1y208y8amu KOMn 1omepHi
cucmemu ma mepexnci pizHo2o udy ma nPUHaA4eHHs.

KC7 — 30amuicme suxopucmosysamu ma 6nposaoicysamu Ho6i mexHooeii,
BKAIOUAIOYUU MEXHON02IT PO3YMHUX, MODIIbHUX, 3e1eHUX | be3neuHux obyucieHb, bpamu
yuacms @ MOOepHizayii ma peKkoOHCMpPYKYii KoM TOMepHUX cucmem ma mepesrc,
PIZHOMAHIMHUX 80Y008AHUX | PO3NOJIIEHUX 000AMKI8, 30KpemMd 3 Memoro Ni08UeHHs
ix eghexmuenocmi.

KC8 — I'omosuicms 6pamu yuacms y pobomax 3 6Npo8adA’CceHHs: KOMN TOMepHUX
cucmem ma mepe —ixic, 86e0eHHs ix 00 eKCniyamayii Ha 00 €Kmax pizHo2o
NPUSHAYEHHSL.

KC11 — 30amuicms ogpopmasimu ompumari poboui pe3yibmamu y ueisnoi
npezeHmauiu, HayKo8O-mexXHIUHUX 361Mi8.

KC13 — 30amuicmo supiutysamu npobnemu y 2any3i Komn 'romepHux ma
IHOPMAYITIHUX MEXHON02TI, BU3HAUAMU OOMENCEHHSL YUX MEXHOJIOIIL.



KC15 — 30amuicms apeymenmysamu ubip memooie po3e 'sa3y68aHHs Cneyianizo8aHux
3a0ay, KpUmu4HO OYIHI08AMU OMPUMAHT pe3yTbmamu, 00IpYHMOo8y8amu ma
3axuwamu NPUUHAMI PIULEHHSL.

(Bka3yioTbcsi KOMIETEHTHOCTi, €JIEeMEHTH SKUX (OPMYIOTbCA, BIAMOBITHO 10
CTaHJIapTiB BUIIIO1 OCBITH i OCBITHBOI MTPOrPaMu Ta iX KOJIH)

IIporpamsi pe3yJibTaTH HABYAHHSI.

1IP1. 3uamu i po3ymimu HAYKO8i NOJIONCEHHS, WO N1eHCaAmb 8 OCHO8I (DYHKYIOHYBAHHS
KOMN 1omepHux 3acobis, cucmem ma mMepedxc.

1IP3. 3namu nHogimui mexunonozii 8 2any3i KOMn 1omepHoi indcenepii.

1IP6. Bmimu 3acmocosysamu 3HauHs 05 i0enmugbikayii, hopmynio8anusi i

D038 °A3V8AHHA MEXHIYHUX 3A0a4 CNeYiaNbHOCTI, GUKOPUCTOBYIOUU MEMOOU, WO €
HAUOLIbW NPUOAMHUMU 0151 OOCACHEHHS NOCMABIEHUX Yiell.

1IP9. Bmimu 3acmocogysamu 3HAHHA MEXHIYHUX XapaKmepucmuK, KOHCMpYKmMuGHUX
ocobaueocmeti, NPUSHAYEHHS I NPAGUIL eKCNILYamayii npo2pamHO-mexHiYHUX 3acobis
KOMN TOMepHUX cucmem ma mepestc 0Jisl GUPIULEHHS MEeXHIYHUX 3a0ay cneyiaibHOCi.
1IP11. Bmimu 30iticHioamu nowyk inghopmayii 8 pizHux 0dxcepenax OJisi p038 s13aHHS
3a0ay KOMN 1OMepHOoI IHCeHepIil.

1IP14. Bmimu noeonyeamu meopito i npakmukxy, a maxKoxic npuiMamu piuleHHs ma
supooOIAMU cmpamezito JisbHOCMIE OJ1s GUPIULEHHS 3A80AHb CNEYIAIbHOCTI 3
VPAxy8aHHAM 3A2ANIbHONIOOCOKUX YIHHOCMEN, CYCRITbHUX, 0ePHCABHUX MA GUPOOHUYUX
IHmepecis.

1IP16. Bmimu oyintoeamu ompumani pe3yiomamu ma apeyMeHmo8aHo 3axuujamu
NPULHAMI PILUEHHS.

IIP18. Bukxopucmogysamu iH@opmayitini mexHonocii ma 011 epexmugHozo
CRIIKYB8AHHS HA NPOYeCiliHOMY ma COYIAIbHOMY DIBHSIX.

3. 3MicT HABYAJBHOI JTUCIUILIIHHA

3micTroBHUIT Moayab 1. ApxiTekTypu KoM toTepHuX Mepex (KM) .

Tema 1. [Tpuznauenns KM, cydyacHi TeHIeHIIIi PO3BUTKY Ta OCHOBHI KOMITOHEHTH
KM. Knacudikamis KM: - 3a NpOTSKHICTIO, - 32 apXITEKTYPOIO, - 32 TOMOJIOTIEID - 32
MIPU3HAYCHHSIM.

Jlitepatypa: [1,tema 1],[5, c. 2-8], [6, 8, 9,10].

Tema 2. Mogeni Ta cTraHmapTd B3aeMOJIi BIAKPUTHX cucTeM: - Mmozenb OS],
mozenb IEEE Projekt 802. ITinpisai MAC 1 LLC. Kateropii 802.X, mpOTOKOJIH 1 CTEKU
nporokoiB. Crek npotokoiis TCP/IP.

Jlireparypa: [1,Tema 2],[6, c. 24-29], [ 6, 8, 9,10].

3microBHUIT Moayab 2. JlokanbHi Mepexi (JIM), ¢pi3uunuii 1 KaHANBHUNA PiBHI
mozem OSI.



Tema 3. Cranpaptu JIM. Cranpapt IEEE 802.3 Ethernet, Tunu JIM Ethernet,
OpUHLIMIK TOOyNoBU Ta (pyHKUioHYBaHHS, MOHATTE MAC anpecu, dopmaTr Kaapy
Ethernet, MeTox goctymy o cepenopuia nepeaadi gaaux CSMA\CD.

Jliteparypa: [1,Tema 3],[6, c. 56-73], [5, 8, 9].

Tema 4. ®i3uynmii 1 kaHanpHUM piBHI Ethernet. Tunm cepenoBuina nepenayi ta
oOjanHaHHs Ha (PI3UYHOMY piBHI. XapaKTEpUCTHKU Tepenadi qaHux. KomyroBaHmii
Ethernet, crangaptu Ta npuUHIUON TOOYIOBU 1 (PYHKIIOHYBaHHS KOHIICHTPATOPIB,
komyTatopiB. Tabmuusgs MAC azapec, komyTaliss 3 TPOMDKHUM 30epiraHHsIM, Ta

KOMYTaIlisl 3 HAaCKPI3HUM IepecuaHHsIM, QyHKIIs aBToBU3HauYeHHs Auto-MDIX.
Jlitepatypa: [1,Tema 4],[2, c. 30-97], [6, 8, 9].

3micToBHui Moayab 3. Anpecarnis B KM.

Tema 5. Anpecartisi B KoMI ' toTepHiil Mepexi. [IoHSITTS armapaTHOTO, JTOTIYHOTO Ta
CHUMBOJIbHOTO ajipec. Anpecaiiisi [P-mepex. Ctpykrypa, kiacu [Pv4 -agpec. CrnernianbHi
IPv4-anpecu. [1oHATTS MacKu miaMepexl.

Jlitepatypa: [1,Tema 5],[6, c. 74-86], [5, 8,9].

Tema 6. [IpusHauenHs aapec — IEHTpajiizoBaHl 1 aBTOHOMHI [P-amgpecw.
ABTOMaTH3allis npoiiecy npusHaueHHs [Pv4-anapec By3nam mepexi — nporokoa DHCP.
Jliteparypa: [1,Tema 6],[8, c. 89-104], [6,8, 9,10].

Tema 1. [lepeTBOpeHHs aapec B KOMI'IOTEpHINA Mepexi. BinoOpaskeHHs (pi3MuHUX
aapec Ha [P-anpecu. [Ipotokonu ARP ta RARP. ITinocki 1 iepapxiuHi CUMBOJIbHI IMEHA.
Cnyx6a DNS. Ilpoctip iMmen DNS, nmomenu Ta 30Hm DNS. AnroputmMu poOoTH
ITepaTUBHUX 1 peKypcUBHUX 3anuTiB DNS.

Jlireparypa: [1,Tema 7], [6, c. 140-146], [5, 8, 9,10].

Tema 8. [[IupoxomMoBHI JoMEeHH Ta cerMmeHtairis. CerMeHTaIlis B KOMII'IOTEpHIN
MEpeXi 3 BUKOPUCTAHHIM MAaCOK MOCTIHHOT Ta 3MiHHOI n0BXuHU(VLSM). Po3nin Ha
I1IMEPEK1 BIJMOBITHO JO BUMOT.

Jliteparypa: [1,tema 8],[6, ¢. 76-80] [ 2,3, 8, 9].

Tema 9. [aTerpanis B komn'torepHii Mepexi. [IoOHATTS HUTI03y Mepexi Ta criocoou
MIIKJTIOYEHHS MAMEPExX1 10 ckiaaeHoi mepexi. Texnomoris NAT.

Jlitepatypa: [1,Tema 9],[6, c. 80-86], [3, 8, 9,10].

3micToBHMI MoayJab 4. Mapuipytuzariis B KM.

Tema 10. Mapmpytuzamiss B KOMI'IOTEpHI MepexXi, OCHOBHI KOMIIOHCHTH
MapuIpyTH3aIlii Ta IPUHIIMITN MapIIpyTH3aIlii B ckiiageHoi Mepexi. CTpykTypa Ta0auilh
MapHIpyTH3allii Ta BU3HAYEHHS ONTHUMAIBHUX TPAKTIB MApIIPyTU3AIii.

Jlireparypa: [1,tema 10],[2, c. 123-146], [3,5, 6, 9,10].

Tema 11. MapmpyTtusaiiss B KOMI'TOTEPHINA Mepeki — TPaHCHIOPTYBaHHS TaKETiB
yepe3 o0'ennany wmepexy. [Ipomec mpocyBanus I[P - makeriB B IP-mepexi. crek
nporokoniB TCP/IP Ta mporokonu mapmpytuzamii RIP, OSPF, EIGRP. IIpotokon
ICMP.

Jlitepatrypa: [1,tema 11],[5, c. 148-157], [3, 6, 8, 9,].

Tema 12. TIlportoxon IPv4 Tta ¥oro ocHoBHI (yHKuii, cTpykTypa IPv4 makerty,
npu3HayeHHs1 noniB, ¢parmenTtaiis [Pv4 maxeriB. Ilpotokon IPv6, ¢gopmar IPv6-
azapeca.



Jlitepatypa: [1,tema 12],[6, c. 140-142], [ 8, 9,10].

3MicToBHHIT MoayJIb 5 MepexeBi City>kOu MPUKIATHOTO PIBHS 1 TPAHCIIOPTHUH PIBEHB
crexa TCP / IP.

Tema 13. TIpoTokonu TpaHCHOPTHOTO PiBHSA 1 cTaHmapTHI ciyxo6m creka TCP/IP.
[ToHATTS MepekeBOro cepBicy, BH3HAUCHHsS COKeTy, HoHsTTa mnopty B TCP/IP,
3araJbHOBIJIOMI MOPTH, BUKOpUCTaHHS yTUIIT cteka TCP/IP.

Jliteparypa: [1,Tema 13],[5, c. 120], [3, 8, 9].

Tema 14. Tpancnoptauii pisens cteka TCP / IP. IIpotoxon User Datagram Protocol
(UDP).  Ilpusnauenns, ¢opmar 3arojoBka g patarpam mpotokoiay UDP,
BUKOpHUCTaHHA B ciyk0ax crexa TCP/IP.

Jliteparypa: [1,Tema 14],[6, c. 133], [3, 5, 9].

Tema 15. Tpaucnoptuuii piBeHb cteka TCP / IP. IIpotokon Transmission Control
Protocol (TCP), ocHoBHI1 ¢yHK11i Ta 0co0imBocTI. poTokoy TCP. dopmat 3aroioBka
TCP. Ycranoska 3'ennanns TCP. 3aBepmiennsa ceancy TCP. YnpaiiHHA NOTOKOM
NepeaHnX JaHuX.

Jlitepatypa: [1,tema 15], [2, ¢.171-200], [3, 6, 9,10].

3micToBHHMI MoayJb 6. BipTyanbHi nokansHi Mepexi (VLAN).

Tema 16.  BipTyanbHi JOKalIbHI MEPEXKI, IPU3HAYEHHs, iepeBaru Ta Tunu VLAN.
[TpuHIunu JorivHOrOo yrpynoBaHHsi MepexxeBux kopuctyBadiB y VLAN. VLAN Ha
OCHOBI TOpPTIB, IepeBard Ta HEJOJIKH, peaizamii Ha 3 BHUKOPUCTAHHSIM
MapIIpyTH3aTOPA.

Jliteparypa: [1,Tema 16], [2,3, 6, 9,10].

Tema 17. VLAN Ha ocHoBi cranmapty IEEE 802.1Q; moHsSTTS MapkoBaHOTO Ta
HEMapKOBAaHOTO KaJlpy, MaricTpajJbHOro KaHaiy 3B's3ky. CTpykTypa Ta ¢opmar
MapkoBaHoro kaapy FEthernet. IIpocyBanns xagpie VLAN IEEE 802.1Q, npaBuna
BXIZHOrO Tpadiky, MpoCcyBaHHS MK NOpTaMH Ta BHXIOHOro Tpadiky. Ilepemaua
HEMapKOBAHOTO KaJpy Yepe3 MapKOBaHUN Ta HEMApKOBaHWW TOPTH KOMYTaTopa.
[lepenaya mapkoBaHOTO KaJpy uepe3 MapKOBaHW Ta HEMApKOBAaHWN MOPTH
KOMYTaTopa.

Jliteparypa: [1,tema 17], [2,3, 6, 9,10].

Tema 18. Cratnuni ta quaamivdi VLAN. TIporokomu GARP ta GVRP. Q-in-Q VLAN
(Double VLAN), dopmar kaapy Q-in-Q, peamizamii Q-in-Q. 3unaucuus TPID (Tag
Protocol Identifier) y kaapax Q-in-Q. Poxi mopris B Port-based Q-in-Q ta Selective.
basoBa apxitekrypa Mepexi 3 pynkitiero Port-based Q-in-Q.

Jliteparypa: [1,Tema 18], [2, 3, 6, 9,10].

Tema 19. VLAN ©Ha ocHOBI mopTiB 1 mnporokomiB - cranmapT IEEE 802.1v.
Acumerpuyni VLAN. ®yukuis Traffic Segmentation. HanamryBanns VLAN Ha
MapIIpyTU3aTOPI.

Jliteparypa: [1,tema 19], [2, 3, 6, 9,10].

3microBHuii Moayab 7. Ilporokonm Spanning Tree Protocol (STP). ®ynxmii
M1IBUIICHHS HAJIMHOCTI Ta MPOAYKTUBHOCTI.



Tema 20. Tlpuznauenns Spanning Tree Protocol (STP) Ta Bepcii mpoTokoJiB
3B’A3y10uoro jepeBa. Pom mopTiB Ta moOynoBa aKTUBHOI TOIOJOTII 3B’S3YIH0UOTO
nepea B STP. Ilpusnavenns, ctpykrypa ta ¢popmar kaapy Bridge Protocol Data Unit
(BPDU). Cran nopriB Ta ix nocnigoBHicts anst STP. Taiimepu STP. Anaroputm 3minu
TonoJjorii Mmepexi nmpotokosaom STP.

Jliteparypa: [1,Tema 20], [2, 3, 6, 9,10].

Tema 21. Tlpusnauenns Rapid Spanning Tree Protocol (RSTP). Ctan mopTiB Ta ix
nocaigoBHicTh 111 RSTP. [ToGynoBa akTHBHOI ToMmosiorii 3B’ s13yro4oro aepea B RSTP.
Hogi poii noptiB Ta ¢popmar kaapy BPDU B RSTP. Mexanizm npomno3uiiiii Ta yroj.
3MiHa Tomnosorii Mepexi mpotokosiom RSTP.

Jliteparypa: [1,Tema 21], [2, 3, 6, 9,10].

Tema 22. llpuznauenns Multiple Spanning Tree Protocol (MSTP). Jloriuna
ctpykrypa mepexi B MSTP. Multiple Spanning Tree Instance. ®opmatr MSTP BPDU.
[ToOynoBa akTUBHOI TOmoJIOTii 3B’s3yrouoro nepeBa B MSTP ta pom nopriB. Cran
MOPTIB Ta iX MOCHIAOBHICTH /i1t MSTP.

Jlitepatypa: [1,Tema 22], [2. 3, 6, 9,10].

Tema 23. JlogatkoBl (QyHKLII 3aXHCTy Bl KOMYTalUlMHUX neTenb. DyHKIIS
LoopBack Detection. ®yHkuii 0e3neku Mepexi. ArperyBaHHs KaHallB 3B'S3KY.
HaJAIITYBaHHS CTATHYHUX Ta TWHAMIYHUX arperoBaHMX KaHAIIB.

Jliteparypa: [1,Tema 23], [2, 3, 6, 9,10].

3micToBHUIT Moayab 8 SKicTh 00CIYrOoBYBaHHS y Cy4aCHUX KOMYTAllITHUX MepexKax.
Oynkii Quality of service (QoS.)

Tema 24. QoS - ¢yukuii, moxeni peamizamii y Mepexi. [Ipiotupuzaiiisi maketiB B
MaKeTHUX Mepekax. ANropuTMu kiacudikarlii makeTiB Ta iX MapKUpOBKa. Y TIpaBIiHHS
HAaBaHTAKEHHSMH.

Jliteparypa: [1,Tema 24], [3, 6, 9,10].

Tema 25. BukopuctanHs TMpIOPUTETIB Il 3a0e3leueHHs  audepeHIiiioBaHOTO
ob0cnyroByBanHsa Tpadiky B KC Ha kananbHoMy piBHI mozeni OSI. Ctpykrypa IP-
MaKeTIB Ta MoJis 3aBJaHHs npiopuTeTiB [P-nakeTiB Ha MepexkeBomy piBH1 Mozeni OSI.
Jliteparypa: [1,Tema 25], [3, 6, 9,10].

Tema 26. I1oHATTS TepEeBaHTAXEHHS MEPEXkKl, OCHOBHI MEXaHI3MHU OOCIyroBYBaHHS
4yepr, MEXaHI3M 3amno0iraHHs MEepPEeBAHTAXKEHHSAM, aJITOPUTM "BIAKUAAHHS XBOCTA Ta
edekT riao0anpHOT CHHXPOHI3allii, aITOPUTM JOBUIBHOTO PAHHBOTO BUSBIICHHS.
Jliteparypa: [1,Tema 26], [3, 6, 9,10].

Tema 27. KoHTpOJb IHTEHCUBHOCTI TpadiKy Ha TOpTax KOMyTaTopa, MexaHizmu Traffic
Policing ta Traffic Shaping. Mexanizm O6mexennst Tpadiky (Traffic Policing) Ta
AITOPHUTM «KOIIIMKa MapkepiB». Mexanizm BupiBHIoBaHHS Tpadiky (Traffic Shping) Ta
AITOPHUTM «KOIITHUKA MapKEPIB».

Jliteparypa: [1,Trema 27], [3, 6, 9,10].

3micToBHUI Moayab 9. IloHATTS Ta BU3HAUeHHs TexHouoril IHTepHet peueit (IoT).
Tema 28. Eomontisi  nudpoBoi  Tpanchopmaiii B O13HECI, MNPOMHUCIOBOCTI, B
MOBCSKICHHOMY JKUTTI. ApXITEKTypa KOMIT'FOTEPHOI MEPEXKI 3 eleMeHTaMu [HTepHeT-
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peueit. Tunu mepex. [IpucTpoi Mepexi, TUIHU 3B’ 3Ky B MEPEki, MOHITOPUHT 1THTEPHET
peueit. HItyunuii intenext (Al) B mpuctposix [oT Ta ix mporpamyBaHHS.

Jliteparypa: [1,Tema 28], [3, 6, 9,10].

Tema 29. 3actocyBaHHsI 0a30BOTO0 CHCTEMHOTO MPOTpaMyBaHHS [UIsl MIATPUMKHU
npuctpoiB loT. OcHoBHI KoHIenMii nporpamyBanHs. CiigyBaHHS 32 OJIOK-CXEMOIO.
[IpoTroTumyBaHHs K MpoIiec CTBOpeHHs pobodoi moxaeni loT mepexi Ta cucrem Ha ii
OCHOBI. ENeKTpOHHI IHCTPYMEHTH MPOTOTUITYBaHHS.

Jliteparypa: [1,Tema 29], [3, 6, 9,10].

Tema 30. Tymanui Ta xmapsi oouncnenns B [oT mepexi. Posnoainena o0poOka aHux.
Benuki nmani Ta iX XapakTepUCTUKH. ['Opu30OHTallbHE MaciITaOyBaHHsS MpH aHaTi31
Benukux gaHux B [oT Mepexi.

Jliteparypa: [1,Tema 28], [3, 6, 9,10].

3micToBamii moayab 10. [oT Mepexi nns aBromaTu3aiii NMPOLECIB Ta 3aB/aHb,
3a0e3neuenHs O6e3nexu [oT mepexi.

Tema 31. TloHATTS aBTOMATHU3ALli Ta MOKIIMBOCTI 11 BUKOPUCTAHHS B Cy4aCHOMY KHUTTI.
[oT Mepexi po3ymHi OyiBiIi, MicTa, 3aBou, MamuHu Ta iH. [Ttyunuit [aTenext (Al)
ta Mammnane Hapuannsi(ML) B loT cucremax 1 mepexkax. Mepexi Ha OCHOBI HaMipiB
(IBN).

Jliteparypa: [1,Tema 28], [3, 6, 9,10].

Tema 32. 3a6e3nieueHnst 6e3nexoro mpuctpoiB [oT mepexi. besneune xopuctyBaHHs
Wi-Fi. 3axuct mapuipyrusatopy. HanamryBanus VPN

Jliteparypa: [1,Tema 32], [3, 6, 9,10].

J{ns1 cTyneHTiB 3a09HOT (hOpMH Ha JICKIIIil BUHOCSTBHCS CTHUCIIC BUKIIAIESHHS 3MICTOBHUX
MoxyiiB 3, 6, 7, 8,10.

4, CTpyKTypa HABYAJIBHOI AMCUHMILIIHH
KinpkicTs roguu
Ha3Bu 3MicTOBHX MOZYyJIIB 1 TEM Jlerna hopwa - 3acuna popua .
Veboro TOMY YUCII1 Yebor Y TOMY YHCJI1
a1 | n| gab | cp 0 a1 | o |mab| cp
1 2 3 |4 5 6 7 8 19]10] 11
3micToBHUIT MoayJb 1. ApxiTekTypu KoM toTepHuX Mepex (KM)
Tema 1, 3 2 0 1
Tema 2 6 4 2
3MicToBHUIT Moayab 2. JIokanbHI Mepexi
Tema 3. 6 2 5 2
Tewma 4. 9 2 3
3micTOBHUIT MOay.Ib 3. Anpecartis B KM.
Tema S. 6 2 4 2
Tema 6. 6 2 2
Tema 7. 6 2 2
Tewma 8. 6 2 6 2
Tema 9. 6 2 2




3micToBHHUIT MoayJib 4. MapmpyTizarisi B KM.

Tema 10. 9 2 4 3

Tewma 11. 6 2 4 2

Tema 12. 6 2 2

3MicToBHHIT MOIYJIb 5. MepeskeBi CiTy:KOM MPUKIIAAHOTO PiBHS 1 TpaHCHOPTHHUH piBeHb cTeka TCP

/IP.

Tema 13. 9 2 4 3

Tema 14. 8 2 5 3

Tema 15. 10 4 3

Bcboro rogun 6 cemectpy | 102 | 34 34 | 34

3micToBHUIT MOaYJb 6.. BipTyanbhi nokanbhi Mepexi (VLAN).

Tema 16. 3 2 1

Tema 17. 6 2 4 1

Tema 18. 5 2 2

Tema 19. 4 2 2

3micToBHHUIT MoayJb 7. IIporokomu Spanning Tree Protocol (STP). @ynkumii migBuImeHHs
HAJIHHOCTI Ta MPOJYKTUBHOCTI.

Tema 20. 12 2 6 4
Tema 21 8 2 3 2
Tema 22. 6 2 2
Tema 23. 7 2 3

3micToBHHUIT MOy b 8. SIKiCTh OOCITyrOBYBaHHS y CydacHUX KOMYyTaLIHHUX Mepexax. OyHKuii
Quality of service (QoS.

Tema 24. 11 2 10 4
Tema 25.. 10 2 3
Tema 26. 9 2 8 3
Tema 27. 9 2 3
3micToBHUIT Moayab 9. [loHATTS Ta Bu3HaueHHs TexHoorii [HrepHer peueit (IoT).
Tema 28. 3 2 1
Tema 29. 3 2 1
Tema 30.. 3 2 1

3micTroBHuit Mmoxyasb 10. [oT mMepesxi ans aBTomaTH3anii Mporecis Ta 3aBAaHb, 3a0€3MeYeHHs
oe3neku loT mepexi

Tema 31. 3 2 1

Tema 32. 6 4 2
Bcboro rogun 7 cemectpy | 108 | 36 36 | 36
KypcoBa po6ora 60 60
Bcboro roguu 270 | 70 70 | 130

®opma koHTpoJt0: KO —KOHTpOJIbHE ONMUTYBAaHHS (IOTOYHE)
I3 —iHuBIyalibHE 3aBJAaHHS (JOMAILIHE)

KP — xoHTpOBHA pOOOTa

KM — KOHTpOJIb MOAYJISI 32 TECTOBOK) CUCTEMOIO
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S. Temu ceMiHAPCHKHMX 3aHATH

CeMiHapChKi 3aHATTA HE TiepeadayeHi

6. Temu NnpakTHYHMX 3aHATH

[TpakTu4H1 3aHATTS HE TepeadoadyecHi

7. Temu 1a00paTOPpHUX 3aHATH
Kinpx
Ne 1CTh
Haszsa Temu
3/m roJiu
H

JIa6.1. Bukonanus npoekty KM y crannapti Ethernet 10BASE T/ Fast

1 Ethernet ( moGynoBa ¢iznunoi, origaoi Tonosorii KM, Bubip MmepexeBoro 6
00J1aTHaHHS Ta BU3HAYEHHS KOIUITOPHCY MPOEKTY)

2 JIa6.2. 3acTocyBanHs ciry:x00Bux yruiiT creka TCP/IP mis miarHocTHKH 4
KOH(]Iryparii Mepexi i MepeKeBHX 3'€THaHb
J1a0.3. [IpoekTyBaHHs CTPYKTYpHO-JIOTi4HOT cxemMu KM 3 3acTocyBaHHSIM

3 | Macok HOCTiﬁHqI Ta 3MIHHOT JIOBKMHU Ta IJIAHYBAaHHSAM CXEMH ajipecarii 6
BY3JIiB B MEPEXKi.
Jla6.4. CTBOpeHHS JIOTIYHOI CXeMU MepeXi 3 BUKOPUCTaHHSIM 3ac00y

4 mopemoBanHs kommanii CISCO Packet Tracer (HaB4anHs po0OOTi y 4
cepelloBUIll, HacTpoiika iMeH 1 IP-anpec Ha By3nax, BinoOpaxxeHHs: ARP-
Ta0IHII).
JIa6.5. ITpoextyBanHs KM Ta MozentoBaHHs MPOILECIB B3a€EMOIii B Mepexi 1

) ix TecTyBaHHS 3a gonomoroto cuctemu mozemoBanHss CISCO Packet 4
Tracer.
JIa6.6. Bukonanus npoexkty KM B cepeoBHII CUCTEMU MOJICTIOBAHHS

6 CISCO Packet Tracer 3 nanamryBannss DHCP-cepBepy, Tabami 4
mapmpytu3zaiii, Wi-Fi, NAT 3rigHo 3 iHIUBIIyalbHUM BapiaHTOM
3aBJIaHHSL.
JIa6.7. [IpoexTyBaHHs Ta MOJAETIOBaHHS poOOTH Mepexki IHTepHeT peueit

7 (IoT) B cepenosuii cucremu moaemoBanHs CISCO Packet Tracer mmo 6
1HAMBI1yaJIbHOMY BapiaHTYy.
Pazom 3a 6 cemectp 34
JIa6.8. CtTBOpeHHs, HalAIITyBaHHS Ta MOJENIOBAHHS JIOTIYHOI CXEMH
BipTyanbHOi JokanbHOi Mepexi (VLAN) B cepenoBuill Bi3yalabHOIO 4
MO/ICJIFOBAHHS MEPEK.
JIa6.9. TlpoexTyBaHHS Ta MOJEITIOBAHHSI POOOTH CKJIQJICHOI KOMI FOTEPHOL
Mepexi 3 BHUKOPUCTAHHSAM CTAaTHYHOI MapIIpyTH3alii B CepeIoBHILI 6
MOJISITIOBAHHST MEPEIK.
JIa6.10. KondirypyBaHHs Ta MOAETIOBaHHS poOOTH KOMIT IOTEPHOT Mepexi 8
HiAMPHUEMCTBA B CEPEIOBHII MOJCIIOBAHHS MEPEK.
JIa6.11. CtBopennss VLAN B KoMIT I0TepHOT MEpexi MiJIpUEMCTBA,
MOJIETTIOBAaHHS MPalle3/1aTHOCTI MEPEXi Ta AOCHIKEeHHS npoTokony STP B 10

CCpCIIOBI/IH_Ii MOACIIFOBAHHS MCPCIK.
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JIa6.12. CTBOpEeHHS Ta HAJIAIITYBAHHS arperoBaHOro KaHaly B

e . . 8
3MOJICTbOBAHI KOMI'TOTEPHi MEpexi ImiITpUeEMCTBA.
Pa3zom 3a 7 cemectp 36
Pazom 70

MeTtoauune 3a0e3neyeHHs 1abopaTOpHUX poOIT — METOANYHI BKa3iBkH [ 1,2].
CrynenTtu 3a04HO1 (hOpMU BUKOHYIOTH BCi JabopaTopHi poboTH, ane podortu 7,10, 11 1
12 — y 3meHIeHoMy 00cs31.

8. Camocriiina podora

3/1

HasBa remu

Kiuiek
1CTh
roau

Tema 1. [Ipuznauenns KM, cydacHi TeHaeHLI{ pO3BUTKY Ta OCHOBHI
koMnoHeHTH KM.

Tema 2. Mogzeni Ta cTaHAapTH B3a€MO/IIi BIIKPUTUX CUCTEM:

Tema 3. Crannaptu JIM. Crangapt IEEE 802.3 Ethernet

Tema 4. KomyroBanuii Ethernet,

Tema 5. Anpecallis B KOMI ' IOTEpHINA MEpexi

Tema 6. ABromaru3allis npouecy npusHadenns [Pv4-aapec Byznam mepexi
—nporokoa DHCP

Tema 7. [lepeTBopeHHS aJipec B KOMITIOTEPHIN Mepexi

Tema 8. CermenTallisi B KOMIT'IOTEpHIA MepexXi 3 BUKOPUCTAaHHSIM MacoK
MOCTIHHOT Ta 3MIHHOI JOBXUHU(VLSM).

O O N o ObhwinNn -

Tema 9. InTerpaitisi B KOMI'IOTEpHIA MEpexKl.

[N
o

Tema 10. MapipyTu3aiiisi B KOMI'TOTEPHIM Mepexi

-
-

Tema 11. IIpouiec mpocyBanns IP - maketiB B IP-mMepex Anroputmu i
kiacugikamuis mpoTokoiB Mapuipytusauii. Ilporokosn ICMP

[EEN
N

Tema 12. IIporokon IPv4

[N
w

Tema 13. [IpoTokosn TpaHCTIOPTHOTO PiBHS 1 CTAHJAPTHI CIIykKOU cTEeKa
TCP/IP.

L B N T N S e e N I I L

14

Tema 14. Tpauncnoptauii piBens cteka TCP / IP. [Iporokon User Datagram
Protocol (UDP).

15

Tema 15. Tpauncnopthuii piBens cteka TCP / IP. IIporokon Transmission
Control Protocol (TCP),

16

Tema 16. BipTyanbHi JIokaiabHI Mepexi, MPpU3HAYEHHs], IepeBaru Ta TUIH
VLAN. IIpuHIUNM JOT1YHOTO YIPYINOBaHHS MEPEKEBUX KOPUCTYBAUIB y
VLAN. VLAN Ha ocHOBI OPTIB, IEpEBAru Ta HEAOIIKH, peaiizalii Ha 3
BUKOPHUCTAHHSM MaplIpyTHU3aTopa.

17

Tema 17. VLAN na ocnoBi cragaapty IEEE 802.1Q; moHsTTSI MapkoBaHOTO
Ta HEMapKOBAaHOTO KaJpy, MaricTpajibHOIo KaHaiy 3B'a3Ky. CTpyKTypa Ta
dbopmar mapkoBaHoro kanapy Ethernet. [IpocyBanns kaapis VLAN IEEE
802.1Q, nmpaBuia BXiJHOro Tpadiky, IpOCYBaHH MiX MOPTaMH Ta
BuxigHOro Tpadiky. Ilepenaua HemapkoBaHOTrO KaJpy depe3 MapKOBaHHil Ta
HEMapKOBaHUN NOPTH KomyTaTopa. [lepenaua MmapkoBaHOTO Kaapy yepe3
MapKOBaHUI Ta HEMApKOBAaHUI MOPTHU KOMYTATOPA.
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18

Tema 18. Cratuuni ta qauaamiuai VLAN. IIporokonmun GARP ta GVRP. Q-
in-Q VLAN (Double VLAN), dopmar kaapy Q-in-Q, peamizarii Q-in-Q.
3nauenns TPID (Tag Protocol Identifier) y kagpax Q-in-Q. Poui nopris B

Port-based Q-in-Q Ta Selective. bazoBa apxiTekTypa Mepexi 3 QYHKIIIEIO
Port-based Q-in-Q.

19

Tema 19. VLAN Ha ocHOBI 1opTiB 1 ipotokoiis - ctanaapt IEEE 802.1v.
Acumerpuuni VLAN. @ynknus Traffic Segmentation. HanamryBanss
VLAN Ha mapuipyTtusaTopi

20

Tema 20. [Ipuznauenns Spanning Tree Protocol (STP) ta Bepcii mpoTokosiB
3B’s13y1040TO jAepeBa. Posi mopTiB Ta moOya10Ba aKTHBHOT TOIOJIOT 1
3B’s13yr0uoro aepesa B STP. [Ipusnauenus, ctpykTypa ta opMar Kaapy
Bridge Protocol Data Unit (BPDU). Ctan nopTiB Ta iX mOCIIiIOBHICTb JIs
STP. Taiimepu STP. Anroputm 3MiHH TONOJIOTii Mepexi nporokosoM STP.

21

Tema 21. IIpusnauenns Rapid Spanning Tree Protocol (RSTP). Cran nopris
Ta ix mocmigoBHicTh s RSTP. [ToGynoBa ak THBHOI TOIOJIOTI1 3B’ I3yI0UOTO
nepeBa B RSTP. Hogi poni moptiB Ta popmar kanxpy BPDU B RSTP.
MexaHi3M Ipomo3uIiii Ta yroa. 3mina TonoJorii mepexi mporokosom RSTP.

22

Tema 22. [Ipusnauenns Multiple Spanning Tree Protocol (MSTP). Jloriuna
cTpykrypa mepexi B MSTP. Multiple Spanning Tree Instance. @opmar
MSTP BPDU. [1oOynoBa akTHBHOI TOIOJIOTI 3B’ s13yt04oro aepesa B MSTP
ta pouti nmopti. CTaH MOPTIB Ta iX mociigoBHICTh 1yt MSTP.

23

Tema 23. JlonaTkoBi (pyHKLIT 3aXUCTy BiJ] KOMyTaliiHUX neTenb. OyHKis
LoopBack Detection. @yHk11ii 6e3mekn Mepexi. ArperyBaHHs KaHaJliB
3B'AI3KY. HAJIAIITYBAHHS CTATUYHHX Ta JUHAMIYHUX arperoBaHUX KaHaJiB.

24

Tema 24. QO0S - pynxuii, Mmogeni peanizanii y mepexi. [Ipiotupusariis
MAKeTiB B MTAKETHUX Mepexkax. AJTOPUTMHU Kiacudikarii makerTiB Ta ix
MapKHPOBKA. YTIpaBIiHHS HABAHTAKCHHSIMHU.

25

Tema 25. BukopucTanHs NpiOPUTETIB [ 3a0€31eUEHHS
nudepenuiioBanoro oocinyropyBanss Tpadiky B KC Ha kaHaIbHOMY piBHI
moaeni OSI. Crpykrypa IP-maketiB Ta mosis 3aBaanHs npiopuretis [P-
IaKeTiB Ha MepexxeBoMy piBHI Mojieni OSI

26

Tema 26. [loHATTS epeBaHTaKEHHS MEPEXK1, OCHOBHI MEXaHI3MU
00CIIyroByBaHHS uepr, MEXaHi3M 3aro0iraHHs NepeBaHTaXEHHSIM, aJITOPUTM
"BIIKMJIaHHS XBOCTA Ta €(eKT IN100aTbHOI CUHXPOHI3allli, aITOPUTM
JIOBUILHOT'O PAHHBOT'O BUSIBJICHHSI.

27

Tema 27. KoHTpoJ1b IHTEHCUBHOCTI TpadiKy Ha HOpTax KOMyTaTopa,
mexaHi3mu Traffic Policing ta Traffic Shaping. Mexanizm OOMexeHHs
tpadiky (Traffic Policing) Ta anroputm «kolmka mapkepip». MexaHi3m
BupiBHIOBaHHA Tpadiky (Traffic Shping) Ta anropuTM «kommka MapKepiBy.

28

Tema 28. EBomroriist iudpoBoi Tpancdopmaiiii B 613HecCi, TPOMHUCIOBOCTI, B
MOBCSAK/IEHHOMY KMTTi. ApXiTeKTypa KOMI'TOTEpHOI Mepexi 3 eIeMEeHTaMH
Iurepuet-peueii. Tunu mepex. [lpuctpoi Mepexi, TUIH 3B’ 513Ky B MEpexi,
MOHITOpHUHT iHTepHeT pede. LlITyunuii inTenext (Al) B mpuctposx loT Ta ix
IpOTpaMyBaHHSL.

29

Tema 29. 3acTocyBaHHs 6a30BOT0 CUCTEMHOTO NPOTPaMyBaHHS JIJIs
niaTpuMks npuctpoiB [oT. OcHoBHI KoHIenii nporpamyBaHHs. CiaigyBaHHS
3a 65ok-cxemoro. [IpoToTuiryBaHHs SIK IpOIeC CTBOPEHHS poO0U0i MoAei
IoT mepexi Ta cuctem Ha ii ocHOBI. EnekTpoHH1 IHCTpyMEHTH
IPOTOTUITYBaHHSI.

30

Tema 30. Tymanni Ta xmapHi oouucnenss B loT mepexi. Posnoainena
00pobka naHux. Benuki naHi Ta iX XapakTepUCTUKU. [ Opu30HTaNbHE
MaciuTadyBaHHsI IPU aHalli31 BenuKuX gaHux B loT mepexi.
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Tema 31. [ToHsaTTs aBTOMaTH3ALT Ta MOKIMBOCTI i1 BUKOPUCTaHHS B
cydacHoMy XHTTI. [0oT mepexi po3ymHi OyaiBii, MicTa, 3aBOJIH, MAIIMHU Ta

31 . tygnwnii [atenekr (Al) Ta Mamuane Hapuanus(ML) B [oT cucremax i !
mepeskax. Mepexi Ha ocHoBi HamipiB (IBN).
Tema 32. 3a0e3nedennst 6e3nekoro npuctpois loT mepexi. besneune

32 - 2
kopuctyBaHHa Wi-Fi. 3axuct mapmpyruzaropy. Hanamrysanus VPN
JIa6.1. Bukonanns npoekty KM y crannapri Ethernet lI0BASET/ Fast 3
Ethernet
JIa6.2. 3actocyBanus ciry:xxk00Bux yruiit creka TCP/IP s giarHocTuku 9

KOH(DIryparii Mepexi i MepeKeBHX 3'€THaHb

J1a0.3. [IpoekTyBaHHs CTPYKTYpHO-JIOTi4HOT cxeMu KM 3 3acTocyBaHHSIM
MacOK ITOCTIHHO1 Ta 3MIHHOI JOBKWHU Ta TUIAHYBAHHIM CXEMH aJipecartii 3
BY3JIiB B MEPEKi.

Jla6.4. CTBOpEeHHS JIOTIYHOI CXeMH Mepexi 3 BUKOPUCTaHHSIM 3aco0a
mopemtoBanHs kommnanii CISCO Packet Tracer

JIa6.5. [TpoextyBanHs KM Ta MoaenroBaHHS MPOIECIB B3aEMOIIi B MEpexi 1
ix TectyBaHHs 3a gonomorot cuctemu mozentoBanus CISCO Packet 2
Tracer.

J1a6.6. Bukonanus npoekty KM B cepenoBHIli CHCTEMU MOJECIIOBAaHHS
CISCO Packet Tracer 3 nHanamryBanuss DHCP-cepBepy,rabmuii
mapupytu3zanii, Wi-Fi, NAT 3rinHo 3 iHAKMBiIyaJIbHUM BapiaHTOM
3aBJIaHHSL.

JIa6.7. [IpoekTyBaHHs Ta MOAEIIOBaHHS poOOTH Mepexki IHTepHeT peueit 3
(1aT)

JIa6.8. CTBOpeHHs, HAJIAIITYBaHHS Ta MOJIEIIOBaHHS JIOT1UHOI CXEMHU
BipTyanpHOi JoKanbHOI Mepexi (VLAN) B cepenoBuIli Bi3yanbHOTO 2
MOJICTIOBAaHHS MEPEXK.

JIa6.9. [IpoexTyBaHHS Ta MOJEIIOBAHHS pOOOTH CKIIaIEHOT KOMIT I0TEPHOT
Mepexi 3 BUKOPUCTaHHIM CTaTUYHOT MapIIPYTH3ALlil B CEpeIOBUILI 3
MO/ICITIOBAHHS MEPEK.

JIa6.10. KoHdirypyBaHHs Ta MOAETIOBaHHS pOOOTH KOMIT IOTEPHOI Mepexi
HIIPUEMCTBA B CEPEAOBHUILI MOJIETIOBAaHHS MEPEXK.

JIa6.11. CtBopenHss VLAN B koMIT 10TepHOT Mepexi MiJIpUEMCTBA,
MO/JIETFOBaHHS MPAalle3/1aTHOCTI MEPEkKI Ta T0CHIIKeHHs poTokoiny STP B 5)
CepeIOBUILI MOJICIIIOBAHHS MEPEX

JIa6.12. CTBOpeHHS Ta HAJAIITYBAaHHS arperoBaHoOro KaHaily B

o » . 4
3MOJCJIIbOBAHIN KOMH'IOTCleI/I MCPCK1 M ATTPHUEMCTBA.
KypcoBa pobota 60
Pazom 130

CamocriiiHa poOoTa HaJl JUCHUIUTIHOI KOMIT FOTEPHI MEPEkKI MICTUTD:

—  OmnpairoBaHHsl NPOCIYXaHOTO TEOPETHUYHOTO MaTepially, SKUU BUKIAJIEHO Ha
JIeKI[li, OUTbII TJIMOOKE BHUBUCHHS OKpEeMHX TeM ab0 MUTaHb — JUIsl IOTO CTYACHT
BUKOPHUCTOBY€E KOHCIIEKT JIEKLIM(Ipe3eHTallii), HaB4aJibHi MOCIOHUKH, SIK1 3HAXOASTHCS
y 01010TeIli, y TOMY YHCIl B €JICKTPOHHOMY BUIJISAI (IoAaeThest). CTyAeHT MOXKeE
KOIIFOBATH MOTPiOHI HOMY PO3IiIH.

—  IligroroBky g0 1abopaTOpHUX 3aHATH — IS IBOTO y O10JIOTEIl € METOAUYHI
BKa31BKHU JI0 TAOOPATOPHUX 3aHSTH (JI0OTAE€THCS).
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—  CucrtemaTu3alliro BABYCHOTO MaTepially Ta MiArOTOBKA O KOHTPOJBHOTO 3aX Oy
JUTS IIHOTO TIPU3HAYEH1 KOHCIIEKT JICKII, 30ipHUK MUTAHb 1 3aBAaHb JI0 MATOTOBKHU K
KOHTPOJIBHOMY 3aX0Ay (I01at0ThCs).

8.1 KypcoBa pooora

B nucumrmuiiHi nependadaeTbecs BUKOHAHHS KypcoBoi podotu (KP), meroro sikoi €
Ha6yTT51 NPAKTHYHUX HABHHOK MPOEKTYBAHHS 1 peamizallii cy4acHOi KOMIM'IOTEPHOT
Mepesxi MANPUEMCTBA UM OpraHi3allii.

3aBaaHHs HA KypCOBY poOOTY BHUIAETHCS HA MOYATKy 7 ceMecTpy. Ha iioro BUKoHaHHS
BimBOaUTECA 60 roamH 1HIUBITyaTbHOI poOOTH cTyaeHTa. [licns BUKOHAHHS Ta
opopmnenuss KP crynment 3axumiae iioro 3a 100 GampHOIO cuctemoro. [Ipu mpomy
OepeThCs 10 yBaru KOMIETEHTHICTh CTY/IEHTa, OPUTIHAIBHICTH Ta TBOPYICTh MUCIICHHS,
OOTPYHTOBAHICTh MPUUHATUX PIIIEHb, PUTMIYHICTE Yy POOOTI (JOTPUMAHHS CTPOKIB
31a4i poOoTH a0 11 CKIaJ0BUX YACTHH).

Po6oTa moBUHHA MIATBEPIUTH ONAHYBaHHS CTYJCHTOM JMCIMIUIIHA MPU CTBOPEHHI
peaIbHUX MPOEKTIB CyYaCHUX KOMII IOTEPHUX MEpEX, MMOKa3aTh KOMIIETEHTHICTh Ta
TBOPUICTh MUCIICHHS, OOTPYHTOBAHICTh IPUMHITUX MPOEKTHUX PIIIICHb.

Bubip npeameTHOT 001aCTI TPOEKTY BU3HAYAETHCS CTYICHTOM 1 BU3HAYEHHS 3aBJaHHS
Ha MPOEKTYBAHHS Y3IOJUKYEThCS 3 BUKIIagaueM. [IpoekTyBaHHS KOMII FOTEpHOI Mepexi
MOe OyTH MPOBENCHO JJISI ICHYIOUOT0 PEabHOTO ((KUTIIOBUM OYJTMHOK / Miciie pOOOTH)
a00 HaBYaJIbHOTO (YsIBHOT0) 00'exTa. /{111 hopMyBaHHS BU3HAYEHHS 3aBAaHHs OTP1IOHO
OMKCaTH MPU3HAYECHHS KOMIT'IOTEPHOI MEpEeXl, HalaTh OMHUC MPEAMETHOI JISIIBHOCTI
oprasizauii/nianpueMcTBa, yCTaHOBM a00 00'€ekTa, B TOMY YHCII TEpUTOplajbHE
PO3MIILIEHHS, IUIaHU MPUMIIIEHb, KUIBKICTh MOTPIOHMX pPoOOYMX MICHb 1 iX
po3TalryBaHHs, OCHOBHI (PYHKIIIOHATBHI BUMOTH JIO KOMIT'FOTEPHOI MEpExKi.

Mo:x1MBi TeMH KypcoOBOi po0oTH:

— [TpoexTyBaHHS KOMIT IOTEPHOT MEPEKI CaHETI1IeMCTAaHIII].

— [IpoexTyBaHHS KOMIT IOTEPHOT MEPEKi OyMiBEIbHOI KOMMaHIi.

— [IpoexTyBaHHS KOMIT I0OTepHOT Mepexi (imii OaHKy.

— [IpoexTyBaHHS KOMIT IOTEPHOT MEPEKI TOPTOBEIHHOI KOMIAHI1.

— [IpoexTyBaHHST ~ JOMAIIHBOI KOMIT IOTEPHOT MeEpexi  0araTOKBapTHUPHOTO
OYIUHKY.

Tumnose 3aBJaHHS HA KyPCOBY Po0oOTYy.

1. BusHaueHHs 3aBIaHHS Ha MPOEKTYBaHHS.

1.1. Omnwuc o0'ekTa NPOEKTYBAHHS.

1.2. JleranpHui MOBEPXOBUH IJIaH MPUMIIIEHb 00'€KTa TPOEKTYBAHHSI.

1.3. Bumoru 1o nmpoekToBaHoi Komm'toTepHoi Mepexi(KM).

2. Teopernyni ocHOBH pOOOTH.

2.1. BuOip Ta o0rpyHTYyBaHHS CTAaHIAPTIB 1 TEXHOJOTIH peanizallii mpoekty KM.
3. [TpoextyBanns KM.

3.1. Tlobynoga ¢izuunoi Tomosorii KM o00'ekTa mpoekTyBaHHS
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3.2. TloOynoBa cTpykTypHO-joriuHoi cxemu KM Ta po3poOka cucrtemu amapecarii
MiMEPEXK Ta BY3IiB;

3.3. Bubip macuBHOTO Ta aKTUBHOTO 00IaTHAHHS KM;

3.4. OdopmiieHHS KaOCIBHOTO KXypHAIY;

3.5.  Komropuc obmagunanns ans peamnizanii KM.

3.6. KondirypyBanus ta HamamtyBanHia pobootu KM B cepemoBuIli Bi3yaabHOTO
MOJIETIIOBAHHS MEPEK.

4, HanamryBanns 6e3nexku KM B cTBopeHiit 11 Mmozeni

4.1. 3abe3mneueHHs O0€3MEKH MiIKIIOYCHHS 10 IHTEPHETY

4.2. TlpoexkTyBaHHS MOJITUKHU AocTyrly B KM

Buxonanaa KII 3miiicHroerscs mo eranax. [losicHroBanipHa 3amucka MicTuTh 20-25
apkymriB ¢popmaty A4. 3aXHCT KYpCOBUX MPOEKT MPOBOIUTHCS Tepe] Komiciero Ha 17-
18-My THXKHSX.

9. MeToau HABYAHHSA

Jlex1ii 3 BUKOPUCTAaHHSIM MYJIbTUMEIHHOTO MPE3CHTAIIIITHOTO MaTepialy , CepeIOBUIIIE
BI3yaJIbHOTO MOJICIIIOBAaHHS MEPEK.

10. MeToau KOHTPOJIIO
10.1 MeToau KOHTPOJIIO 6 cemecTpy

[1ix yac 1-ro MOaYJBLHOI0 KOHTPOJIIO CTYACHT MOBUHEH BIJIMOBICTA HA 3allUTaHHA 3
nepeniky, HaBeaeHoMmy y . 11.1.

[1ix yac 2-ro MoayJbHOT0 KOHTPOJIIO CTYJCHT MOBUHEH BIANOBICTH Ha 3alIUTaHHS 3
NepeiKy, HaBeaeHoMy y 1. 11.2.

J1o miIcyMKOBOT0 KOHTPOJIK CTY/IEHT IOBUHEH BUKOHATH BC1 JIAOOpaTOpH1 poOOTH
[TincymMKoOBHIT KOHTPOJIb 6 CEMECTPY € 3alliK.

10.2 MeToau KOHTPOJIIO 7 cemecTpy

I[Tix yac 3-ro MOAYJILHOT0 KOHTPOJI CTYAEHT ITOBUHEH BIANOBICTH HA 3alUTaHHA 3
nepeiky, HaBegaeHoMy y 1. 11.3.

ITix yac 4-ro MOYJILHOT0 KOHTPOJI CTYAEHT ITOBUHEH BIANOBICTH HA 3alUTaHHA 3
nepesniky, HapeaeHomy y . 11.4.

Jli1st norycKy 710 MiACYMKOBOTO KOHTPOJTIO CTYICHT MTOBUHEH BUKOHATH BC1 JIA0OpaTOPHI
pobotu 7 cemectpy, 3axuctutu KP Ta MaTH 3a1iKk AUCIUIUTIHY 32 6 ceMecTp.

[Tig yac migcyMKOBOro KOHTPOJIIO CTYJICHT MOBHMHEH BIANOBICTH Ha 2 3alUTaHHS
eK3aMeHaTopa 3 TepeniKy, HaBeJaeHoMmy y 1. 11.5, a TakoX BUKOHATU TPaKTHUYHE
3aBJaHHS, AHAJIIOTTYHO HaBeeHOMY B II. 11.6. Ta po3’sICHUTH O3B’ sI3aHHS.
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10.3 Kpurepii oliHIOBaHHS HA MIACYMKOBOMY KOHTPOJIi:

Pesynbrar micyMKOBOTO KOHTPOIIIO B 6 ceMecTpl Ta 7 ceMecTpi oImiHioeThes 3a 100-
OanpHOIO IKa0r0. MiHIManbHA KUIBKICTh 0alliB, 10 3apaxOBYETHCS SK MO3UTUBHUMN
pe3ynbTar, gopiBHoe 60. bamu po3noauisroThbes HAcTymHUM 4YuHOM: 50 OaniB —
TeopeTuyHa yacTuHa Ta 50 0ajiB — MpakTUYHA.

B 6 cemecTpi KokHa 3 2-X MOJTyJIbBHUX KOHTPOJIBHUX POOIT MICTUTh 25 TECTOBUX MMUTAHb
TEOPETUYHOT YaCTUHU. 3a 0€3/10raHHY BiJIIOBIb HA KOKHE TECTOBE 3aIUTAHHS CTYICHT
orpumye 10 1 Oamy. TakumM YMHOM MaKCHUMajbHa KUIBKICTH OalliB 32 TEOPETHUHY
yacTuHy ckiangae 50. [IpakThuHa yacTHHA CEeMECTpPY BBaXAa€ThCs BUKOHaHOKO Ha 50
OaJtiB, SKIIO CTYICHT 3aXHCTHB BCi J1abopatopHi poOOTH. Pe3ympTaT miiCyMKOBOTO
KOHTPOJTIO B 6 CEMECTpi € CyMa OTpUMaHMX OaltiB, aje He MeHie 30 6atiB TEOPETUIHOT
gacTuHU 1 30 OamiB MpakTUYHOT YaCTHUHHU. B 1HIIOMY BHWMIAAKy CTYICHT BBaXKAETHCS
TaKWM, III0 HE BUKOHAB HABYAIHHOTO IIAHYy JTUCIUTUIIHH, 1 HE TIOMYyCKAETHCS 10 3aITIKYy.
B 7 cemecTpl MakcuMalibHa cyma 3a TEOPETHUHY YacTUHY — 50 OalliB Ta 32 IPAKTUUHY
yacTuHy — 50 OaiB.

3 TEOPETUIHOI YaCTUHH KYpPCY CTYJCHT MOBHHEH BUKOHATH YC1 KOHTPOJIbHI MOIYJIbHI
poboTu cemectpy Ta HaOpaTu He MeHIe, Hix 60% BiJ MaKCUMaJIbHO MOKJIIUBOI CyMU
0aJiB 32 TEOPETUYHY YACTUHY CEMECTPY.

3 MpaKTUYHOI YACTUHU KYpPCY CTYJIEHT MOBUHEH 3aXUCTUTHU MPOTOKOJIN JIabOPaTOPHUX
po0oTIB Ta Habpatn He MeHIe, Hixk 60% BiJ MaKCHUMaJIBHO MOXKJIMBOI CyMHU OaiiB 3a
MPAKTUYHY YACTUHY CEMECTPY.

B iHIIOMy BHUMa/Ky CTYJIEHT BBa)KA€ThCS TAaKUM, 110 HE BUKOHAB HABYAJIBHOTO TIJIAHY
JTUCLUILUIIHY, 1 HE IOMYCKAETHCA JI0 ICIUTY.

InTerpasnibHa OIiHKa 3 JUCHUIUIIHK B 7 CEMECTpl € yCEepeAHEHOI0 MIX MOTOYHOIO
OLIIHKOIO Ta OIL[IHKOIO 3a 1CTHT.

OuiHIOBaHHS Ha M1JCYMKOBOMY KOHTPOJII IOBUHHO BIJIMOBIJATH HACTYITHUM BUMOTaM:

1. BianoBinbs moBUHHA OyTH MOBHOIO 1 KOPOTKOK. BoHA He MOBHHHA MaTH B cO01
Marepiai, o HE BIIHOCUTHCA IO CYTl MUTAHHS.

2. Yitko ¢popMyIroBaTH TBEPAKEHHSI, BIPABHO 3aCTOCOBYBATH HEOOX11HI PopMynn
1 3HaHHSI OCHOBHUX MHUTAaHb MPOTPAMHU.

3. BignoBiai, mo MarTh IOMHJIKOBI TBEPKEHHS OIIIHIOIOTHCS BHUXOMISYH 3
OJIM3BKOCTI BIJIMOBI/I O MPABUIBHOI.

4, [Ipommycku B OOTpyHTYBaHHI TBEP/IKEHb BPAXOBYIOTHCS 1 11€ MPU3BOJIUTH JIO
3MEHIICHHS KIJTLKOCTI OaiB.

S. Maui HemoMiKM, HETOYHOCTI MPU BUKJIAJIEHH] MaTepiany, 3MEHIIYIOTh KUTbKICTb
Oais.

6. He3nanHst 1 HEpO3yMiHHS OCHOBHOI 1JIei TEOPETUYHOTO MUTaHHSA abo 3aaaul
MPU3BOAUTH 10 3HATTA 110 90 % Oaris.

1. SKk1110 BiAMOBIAL HA MUTAHHS BIJCYTHS TO BUCTABIISIETHCS HYJIb OaiB.
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11. TluTaHHS 10 KOHTPOJIIO

11.1. IuTaHHs 10 KOHTPOJIbHOI podoTn Nel

CTpyKTypa Cy4acHOi KOMITIOTEPHOI MEpexi.

OCHOBH1 KOMIIOHEHTH MEPEXI.

BusnaueHHs JOKaIBHOI Ta TII0OATBHOT KOMITIOTEPHOT MEPEXKi.

BusHaueHHs Ta XapakTepUCTUKUA OJTHOPAHTOBOI KOMIT'IOTEPHOT MEPEXKI.
.BusnauenHs Ta xapakTepUCTHUKU KOMI'TOTEPHOT MEpPEXi 3 BUILIICHUM CEPBEPOM.
BusHauenHs Ta XapakTepUCTUKU 0a30BUX TOTOJIOTIH KOMITIOTEPHOT MEPEXKI.
[ToHATTS MOT1YHOI 1 (13UYHOT TOMOIOTII.

XapakTepuCTUKH apXiTeKTypu eTtanoHHoi Mmoaeni OSI.

[Ipuznauenns 1 pyHKIIIT KaHaTBEHOTO piBHSA Mojaeni OSI.

0. [IlIpusnHauenns i pyHKIIT MepexxeBoro piBHs mojeni OSI.

11. Tlpusznavenss i ¢pyHKIli TpaHCTOPTHOTO piBHSA Mozei OSI.

12.  Tlpusznavenss 1 pyHKIli npukiagHoro piBasa mojaeni OSI.

13. BusHaueHHS MEpeXKEBOTr0 MPOTOKOMY.

14, BusnHaueHHS 1 Ha3BW, SKI TPAAUIIAHO BUKOPUCTOBYIOTHCS, IS OJMHMII
NepelaHuX JaHUX Ha KaHaJIbHOMY, MEpPEKEBOMY, TPAHCIOPTHOMY, MPHUKIATHOMY
piBHsX Moaein OSI.

15. Tunu akTUBHUX DPHUCTPOIB KOMI'IOTEPHOI MEPEX1 Ta BIAMOBIAHICTD iX (PYHKIIII
piBHsM moaeni OSI.

16.  Apxitektypa i pyHkuii piBHiB cTeka npotokoiiB TCP \ IP.

17.  BianmoBignicTk piBHiB cTeka mpotokoiiB TCP \ IP piBasm momemi OSI.

18.  Ha sikomy piHi Mmoaeni OSI i creka npotokoiniB TCP \ IP mpairtoe npotokout IP.
19.  Ha sxomy piBni mozeni OSI i cteka npotokostiB TCP \ IP mpaittoe mpotokon TCP.
20. Bimomi TeXHOJIOTII TOKAJTLHUX MEPEK 1 OCHOBHI 1X XapaKTEPUCTUKH.

21. Iigpieait MAC 1 LLC xaHansHOTO piBHS 1 X (PYHKIIIOHAIBHI 0COOJIMBOCTI

22. IlpuzHauyenHs 1 QyHKIIII KOHIIEHTpAaTOpa

23. IlpuzHauenns 1 QyHKII KOMyTaTopa

24.  Tlonsarts MAC agpecu

25. BusnaveHHs Koumi3ii

26. BwuzHauyeHHs TOMEHY KOMi3ii

27. Xapakrtepuctuku crnenudikarii Ethernet 10BaseT

28. Xapaxkrepuctuku creuudikamii Fast Ethernet

29. Jlo sKoro TUIly apecu MOXxHa BiHECTH aapecy 56-AF-a2-01-c2-27

30. Jlo sikoro Tumy aapecu MOKHa BITHECTH ajipeca www.opguk.ru

31. SIki agpecu € 30BHILIHIMUA TOOTO BUKOPUCTOBYIOThCS 1Uisl Internet

32. Crpykrypa 1 kinacu IP- agpecu

33. CnemansHai IP- agpecu

34.  AsronomHi IP- angpecu

35. Po30uTu BuUXiAHY MepexXy Ha 3aJaHy KUJIbKICTh MiIMEPEX, BUKOPUCTOBYIOUH
MacKy MOCTIHHOI TOBXXHHHU.

36. IIporoxon DHCP i mexani3m cninkyBanus DHCP-kmienta 1 DHCP-cepepa.

Hoo~NoORwhE
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37. Jlorika po0OOTH KOMYTaIlIMHUX TPUCTPOIB - KOHIIEHTpATOpa, KOMyTaropa,
MapIIpyTU3aTopa 1 ILTI03Y.
38. Texwnonoris NAT , ii npusHaueHHs

11.2. IIuTaHHsA 10 MOXYJIbHOI KOHTPOJIBLHOI poooTn Ne2

1. [Monstrs mapmpyTusamii. OCHOBHI KOMIOHEHTH MapupyTu3zaii. [IpuHummnu
MapIIpyTU3alii B CKJIAJOBIi Mepexi.

2. Crpykrypa Tabmuup mapupytusanii B [P mepexax. Onucatu Bubip Mapmpyty
0 TaOJUIlI MapIIPyTH3AITii.

3. TabGnumi mapmpyTusaimii KiHIIEBUX BY3JIiB. AJTOPUTM MEPErisiAy TaOIUlb
MapIIpyTu3aiii 6e3 Macok.

4, [TosicauTn mxepena 3amuciB B Tabimuil MapuipyTtusamii. Onucatu BHOIp
MapuIpyTy Mo TaOIUIl MapIIpyTU3aLlii.

5. [IpocyBanHs makera B ckiaaoBiii mepexi. [lpusnauenns mnpotokony ARP,
MOSICHUTHU Ha MPUKIIAII.

6. [IpocyBanns makera B ckiaioBii Mmepexi. [Ipusnauenns ciyx6u DNS, noscautu
Ha TIPUKJIIA/II.

7. [IpocyBanHs nakera B ckiaaoBiil mepexi. [loscHuTH nepegady AaHUX BiJ By3ia
BIINPAaBHUKA JI0 LIITI03Y-MapIIpyTHU3aTOpa.

8. Kareropii ¢pynxkuiii crexka nporokonis TCP / IP.

Q. BusHauutu BimoMi npoTokoyin mnpukiagHoro piBHs creka TCP/IP 1 ix
MPU3HAYCHHS.

10. BwusHauuTu BigOMI TPOTOKONHM TpaHCHopTHOro piBHsA crteka TCP/IP 1 ix
MpU3HAYCHHS

11. BwusHauuTu BiIOMI MPOTOKOIU MepexkeBoro piBHs cteka TCP/IP 1 ix
NpU3HAYEHHS

12. BwusHauuTu BiIOMI MPOTOKOJW PiBHS MepexeBoro aoctymy cteka TCP/IP 1 ix
NpU3HAYEHHS.

13. TIportoxon ICMP, popmar nakera ICMP.

14. BwusHauuTu NMpU3HAYECHHS 1 HA3BATH 30BHIIIHI 1 BHYTPIIIHI ITO30B1 TPOTOKOIH
MapIIpyTH3AIIIi.

15. Jlorika  poOOTM  NHMCTAHLIMHO-BEKTOPHUX  aJalNTUBHUX  QJITOPUTMIB
MapuipyTtu3auii. [Iporokon mapupyrusanii RIP.

16.  Jlorika poGoTH anropuTMiB cTaHy 3B's13kiB. [IpoTokon mapuipyrusanii OSPF.
17.  Iukancynsuis nanux [Pv4, ¢pynxkuii nporokomy IP.

18.  Crpykrypa IP-nakera 1 mpu3HayeHHs MoJiB 3arojioBka [P-nakera.

19. TIlpouec ¢pparmenTarii [P-nakera 1 301pku oro pparMeHTIB.

20. ®opmar IPv6 agpeca.

21. IlpaBuna ctucHeHHs aapec [Pvo6. [Ipuknagm.

22. Bzaemomis KJTi€HTa 1 cepBepa, BUBHAUYCHHS COKETA.

23. Tlonstrs nopry B cteri TCP/IP, nmpuBnacHeHHS MOPTIB MEPEKEBUM CITyKOaM.
24.  OcHoBHI (yHKIIT 1 0co6muBOCTI potokosn UDP

25.  OcnogHi (yHKIi1 1 0cobmmBocTi ipotokoay TCP
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11.3. IluTaHHs 10 MOAYJILHOI KOHTPOJIbHOI podoTn Ne3

1. BipryanpHi 10KanbH1 Mepexi, Mpu3HadeHHs], nepeBaru Ta Tunu VLAN

2. [losicHUTH TPUHLMIK JOTIYHOTO YIPYHNOBAHHS MEPEKEBUX KOPHUCTYBAdiB Y
VLAN., HaBeCcTH pUKIaan

3. VLAN Ha 0CHOBI HOpPTIB, OXapakTepU3yBaTH, MEpeBaru Ta HEJOJIKH, HABECTU
IPUKIIAJ 1 aHaJIOT peaii3alli Ha 3 BUKOPUCTAHHSM MapIlIpyTU3aTopa.

4, VLAN Ha ocnHoBi crangapty IEEE 802.1Q; mOHATTS MapKOBaHOTO Ta
HEMapKOBAHOT'O KaJpy, MariCTpajabHOrO KaHAJTy 3B's13KY, HABECTH MPUKJIAI.

S. Oxapakrepu3yBaTu CTpYKTypy Ta (popmat MapkoBaHoro kajapy Ethernet.

6. [IpocyBanns kaapiB VLAN IEEE 802.1Q mnpaBuna BXigHOTO Tpadiky,
MPOCYBaHHS MK MOPTaMU Ta BUX1THOTO Tpadiky.

7. [IpocyBanns kagpie VLAN IEEE 802.1Q. Hamectu mnpukiag mnepenadi
HEMapKOBAHOTO KaJapy Yepe3 MapKOBaHHU Ta HEMapKOBaHWH OPTH KOMyTaTopa

8. [IpocyBanns kazpie VLAN IEEE 802.1Q. HaBectu mnpukiang nepenadi
MapKOBAHOTO KaJpy Yepe3 MapKOBaHHUM Ta HEMapKOBaHUN TOPTH KOMyTaTopa

Q. Craruuni ta auHamiydai VLAN. TIporokon GARP.

10.  Q-in-Q VLAN (Double VLAN), dpopmar kaapy Q-in-Q, peainizaiii Q-in-Q

11. Tlpusnauenns Spanning Tree Protocol (STP) ta Bepcii mpoTOKOJIB CIOIYYHOTO
JepeBa.

12.  Ilosicuutu mporuec No0y10BU aKTUBHOI TOMOJIOTI] cioixy4yHoro aepesa B STP

13. Tlpusnauenss, ctpykrypa ta popmat kaapy Bridge Protocol Data Unit (BPDU)
14. OxapakrepusyBaTh CTaHU MOPTIB y Tpoleci MoOyAOBH aKTHUBHOI TOMOJIOTi
MEpEexi.

15. Tlpusnavenss taitmepiB STP Ta NOSICHUTH MPOIEC 3MIHKU TOMOJIOT1] MEPEXKI.

16.  OxapakrepuzyBatu npotokona Rapid Spanning Tree Protocol (RSTP).

17. Pom mnoptiB B RSTP mnpouec mnepexomy B CTaH MPOCYBAHHS, MeEXaHI3M
MPOTO3UIIIH Ta Yro.

18. Mexani3m 3minu Tomosorii y RSTP.

19. OxapaktepusyBatu mpotokon Multiple Spanning Tree Protocol (MSTP),
MOHSTTS PETIOHIB Ta TUIIB CIIOJIYYHUX JIEPEB.

20. ArperyBaHHs KaHaJIB 3B'SI3Ky, MNpPU3HAYEHHS Ta TMPUHIUI POOOTH, THUIHU
arperyBaHHs KaHaJIiB 3B's3KY.

11.4. TlutanHs 10 MOAYJIbHOI KOHTPOJIbHOI po6oTH Ned

1. ®Oyukuii skocti obciyroByBanHs (QoS) y cyuacHux KC, moxeni peamizauii y
Mepexi.

2. Buxopucrannss  mpioputeTiB  ans  3a0e3nedeHHS — audepeHIiiioBaHOTO
ob6cnyroByBanHus Tpadiky B KC Ha kananbHOMy piBHI Moaeni OSI.

3. Buxopucrannss  mpioputeTiB  ans  3a0e3nedeHHs  audepeHIiiioBaHOTO
obcnyropyBanHs Tpadiky B KC, mons 3aBmanHs mnpiopurteTiB [P-makeriB Ha
MepexxeBoMy piBHI Mmozeni OSI.

4. [Ipouecu knacudikailii Ta MapkyBaHHs [P-makeTiB, MOSCHUTH TPU3HAYEHHSI.
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S. [ToHATTS  mepeBaHTaXXEHHS  MeEpeXi, BU3HAUYUTA OCHOBHI  MeEXaHI3MHU
00CIIyrOByBaHHS 4epr.

6. Onmcatu BiIOMI MEXaHI3MM 3aro0iraHHs TEPEeBAHTAXEHHSIM, aJTOPUTM
"BiIKMAAHHSI XBOCTa", WOro HEAONIK, TMOSCHUTA CYTh e(eKTy Tri100aabHOl
CUHXpOHI3aIlii.

7. Onucatu BiIOMI MEXaHI3MM 3aro0iraHHs TEPEeBAHTAXEHHSIM, aJTOPUTM
JOBUTHPHOTO PAHHBOTO BUSIBJIICHHSI, IOSICHUTH HOTO CyTh Ta MEpPEBary.

8. KonTpoas iHTeHCUBHOCTI TpadiKy Ha TOPTaX KOMyTaTopa, OIUCATH Ta TOPIBHATH
mexani3mu Traffic Policing Ta Traffic Shaping.

Q. VYrpaBiaiHHS IHTEHCUBHICTIO Tpadiky, onucaTtu MexaHizM OOMexeHHs Tpadiky
(Traffic Policing) Ta anroputm KoImka MapKepiB.

10. VYmnpaBniHHS IHTEHCHUBHICTIO Tpadiky, ONucaTd MexaHi3M BupiBHIOBaHHS
tpadiky (Traffic Shping) Ta anroput™m KommkKa MapKepis.

11.5. IInTaHHs AJs MICYMKOBOT0 KOHTPOJIIO

1. 3aranbHa CTPYKTYypa Cy4acHOT KOMI'IOTEpPHOI Mepexki . OxapakTepu3yBaTH piBHI
JOCTYILY, PO3IOALTY, HEHTPAIbHUM r100aIbHOT KOMITIOTEPHOI MEPEXI.
2. Krnacudikarist KOMI'FOTEpHUX MEPEX 3a TUIOM yIpaBiiHHs . OnHopanrosa JIOM

1 Mepexxa Ha OCHOBI cepBepa . OCHOBHI XapaKTEPUCTHKU , MEPEBaru 1 HEIOJIKH.
[TosicHuTy npu3HayeHHs 1 (yHKIIII CEepBEpIB.

3. Knacudikauiss komn'torepHux Mepex 1o tomoJorii. IlopiBHATH Ta
oxapakTepusyBartu TonoJjorii "mmna", "3ipka" 1 "kinpue". [loHaTTs (13M4HOI 1 JIOTTYHOT
TOTMOJIOTII.

4, CrannmapTu3aliisi KOMITIOTEpHOI Mepexi. ApxiTektypa mepexeBoi moaem OSI.
Omnucaru piBHI 1 BUKOHYBaHI 3aBJaHHS .

5. Apxitektypa mepexeBoi mojeni OSI. B3aemonist piBHIB. 3arajibHa CTPYKTypa
kaapy nanux JIOM.

6. Mopens mepexeBoi B3aemonii - IEEE Project 802. Omnwmcatu cTpykTypy
kareropiit 802.X.

7. Monenb mepexeBoi B3aemofii - IEEE Project 802. OxapaktepusyBaTu MiipiBHI
LLC 1 MAC.

8. ApxitekTypa creka nporokoiiB TCP\IP, i #ioro Bigmosigaicte Moaemi OSI.

Q. Crex nporokomniB TCP\IP. IIpuknagHoi Ta TpancnoptHuii piBHi. [Ipu3HadeHns,

(GyHKLIT 1 MPOTOKOJIM PiBHIB.

10. OxapaktepuszyBaTh BHMOTH J0 aJpec B KOMITIOTEPHHX Mepexax. AmnaparHi,
YHCJIOB1 1 CUMBOJIbHI ajipecu. HaBecTu npukmnaau.

11.  Crex mportokoiiB TCP\IP. IIpusnauenus Mix MepexxeBoro piBHs. CTpyKTypa,
knacu IP-aapec 1 cienianbhi [P-agpecn.

12.  Jloriuna ctpykrypa IP- anpecu 1 mousttsa macku IP- anpecu. HaBectu npukian
MACKH IT1IMEPExKI.

13. Tlpusnauenns IP-agpec, mentpanizoBani 1 mpuBatHi( aBToHOMHI ) [P-ampecwu.
[TpoToxon DHCP.
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14.  Anroputm auHamiuHoro npusHadeHHs IP- anpec, DHCP-cepsep 1 DHCP-kiieHT.
15.  Tlonstts rpanuri Mepexi 1 nuto3y. Texnomoris NAT sik crioci0 migkI0ueHHs 10
r1100anbHOT MEPEXI .

16. BimoOpaxenns IP- agpec Ha nokanbHi agpecu. [IpoTokonw 3iCTaBICHHS aapecH
ARP i1 RARP.

17.  TInocki i iepapxivuHi CHMBOJIbHI IME€Ha, cxeMa poboTtu ciyx6u DNS.

18. Crek mnporokomiB TCP\IP. IlpusnaueHns piBHS MepexeBoro inTepdericy.

Hoxymentu RFC.
19. Ha3Baru icHy0O4Yl METOAM JOCTyNy J0 KaOedawo Tpu Mepeaadi JaHuX B
KOMITIOTepHUX Mepexkax. OxapakTepuszyBaTh MeToj - "MHOXHHHUN JOCTYI 3

KOHTPOJIEM HECYYOi 1 BUSBJICHHSIM KOJII31H"

20. KowmyrarliiiHi OpUCTpOi, 110 BUKOPUCTOBYIOTHCS IS JIOT1YHOI CTPYKTypHu3allii
KC. IousaTTs noOMeHy KOJi3iH.

21. Mepexena apxitektypa Ethernet. OcHOBHI XapaKTepUCTHUKH.

22. Craanmaptu Ethernet 10BaseT. [IpaBuia moOyaoBH .

23. Crannapt Fast Ethernet. [IpaBuna moOymaoBH .

24. BuzHayeHHsS Ta OCHOBHI NPHUHIMIM MapUIpyTH3allii , CTPyKTypa TaOmHIi
MapuIpyTH3allii.

25.  OJIHOKPOKOBI aJIFTOPUTMH MapuIpyTH3allii , BU3HAUYEHHS! CTaTUYHOI , MPOCTOI i
JUHAMIYHOI MapLIpyTU3allii.

26. Jlorika pobotu JUCTaHIIITHO-BEKTOPHUX aJIalITUBHUX aJTOPUTMIB
mapmpytu3aitii. [Iporokon mapupytuzanii RIP.

27. Jlorika po6oTu anroputmiB cTany 3B's3KiB. [IpoTokon mapmpytu3aiii OSPF.
28. ®opmar IPv6 anpeca, npaBuna ctucHeHHs aapec [Pvo6. [Mpuknam.

29. Tlonstrs mopty B TCP/IP, mpuBnacHeHHs TOPTIB MEPEXKEBUM CIy>KOaMm,
BU3HAYCHHS COKETA.

30. Tpancnoptuuii pieerb TCP/IP, ocHoBHI ¢yHKIIIT 1 0c06mMBOCTI TpoTokoiiB UDP
i TCP

11.6. Ipukaaau 3a7a4 10 MiICYMKOBOT0 KOHTPOJIIO

1. [TocTawanbHuk mociyr Internet Mae B CBOEMY PO3MOPSHKEHHI afpec MEpexi
kiacy B. [{ns anpecanii By3iiB CBO€ET BIACHOI MEpeXi BiH BUKOpPHUCTOBYE 128 aapecu.
Busnautre MakCMMaJIbHO MOXJIMBE YHCJIO ADOHEHTIB I[LOTO OMEpaTopa, SIKIIO PO3MIpH
HEOOX1THUX JUISl HUX MEpeX He mepeBuilyoTh 120 By3miB? Slka mMacka moCTiHHOI
JIOBKMHU TTOBUHHA OyTH BCTAHOBJICHA HA MApIIPyTU3ATOP1 TOCTaYaIbHUKA IMOCIYT, 10
3'eIHYy€ MOT0 Mepexy 3 MepekaMu aOOHEHTIB?

2. IP-anpeca nesikoro Bysna miamepexi aopiBHioe 115.84.36.1, a 3HaUeHHS MacKu

IS i€l migMepexi - 255.240.0.0. Buznauutu HOMEp IiaMepexi. SIke MakcHUMaibHE
YHCIIO BY3JIiB MOXKE OYyTH B 11l miaMepexi?
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3. Busnaure macky MOCTIHHOI JOBXHHHU, IO JIO3BOJIIE PO30OUTH 0a30BYy MEPEKY

kiacy A - 125.0.0.0 na 32 miamepex. [lo sxoi migMepeski BITHOCUTBCA XOCT 3 afpecoro
125.35.13.1

4, Opranizarii Bunisiena [P-aapeca IP-A. Mepexa moBuHHA OyTH pO3/IiJIeHa
BIJIMOBIAHO 10 PUCYHKA Ha TpU OKpeMux migmepexi. [Ipusnauntu IP-anpecu s
nigMepex 1 iHTepeiciB MapIIpyTU3aTOPiB CKIIAJOBOI MEPEXKI.

IP Cisco Packet Tracer - D\Frecigent. cony 3,08, 19\LAY KCerw e o\ 108r0TORK MOA KOHTAME G sazaaal okt -

iEld0ri3ary aaQoE E=E 9
To@I f/med B

(EPETR) (- Physicalx 5255 oo ) ) ooy

~z

L5 8
CORE0
RSP

IP-anpeca IP-A mae 3nayennst 194.55.40.0, 3anuniiTh HACTYNHI ajipecu:
IP-anpeca miamepexil
IP-ampeca migmepexi2
IP-anpeca miamepexi3
Mapmpyruzarop RO:
IP-anpeca intepdeiicy Fal0/1
IP-anpeca intepdeiicy Fa0/2
IP-anpeca inTepdeiicy Fa0/3
IP-anpeca intepdeiicy Fa0/4
Mapmpytuzatop R_ISP:
IP-anpeca intepdeticy Fal/1
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12.  Po3noain 6aJiB, AKi OTPUMYKOTH CTY/IEHTH

IToTouHe TecTyBaHHS Ta CaMOCTiliHA poOOoTa - 6ceMecTp

3MicTOBMIA 3MicTOBHIA . . 3MicToBHiA MOTYIIb Ne 3microsuii momyms | Cyma
3micToBuii MOaysb Ne3
Monynb Nel | momyms Ne 2 Ne 5

Tl T2 T3 T4 | TS | T6 | T7 | T8 | T9 T10 T11 T12 | T13 | T14 | TIS
5 5 5 10 5 5 5 5 5 10 5 10 10 5 10 100

T1, T2 ... — TemMu 3MICTOBUX MOJTYJIiB

[ToTo4yHe TecTyBaHHsI Ta caMOCTiiiHa poboTa 7 - cemecTp

3microeuii | Cym
Moaynb Ne a
10

3MicToBHIA

3MicToBuit Moayib Ne6 | 3micTtoBuil Moayib Ne 7 3MicToBHi MOAYJIb No8
y y y Moxysb Ne 9

Tl r17 118 | T19 | T20 | T21 | T22 | T23 | T24 | T25 | T26 | T27 | T28 | T29 | T30 | T31 | T32
6| 6 | 6 | 6 | 6 | 6 | 6|8 |6 |6 | 6] 6] 6 |5 55 5 | 100

IIxajaa oninoBanusa: HanmioHaabHa Ta ECTS

Cywma 6aniB 3a Bci Ouirika Orinka 3a HalllOHAJIHHOIO MIKAJIOI0
BHIIM HaBHATILHOL ECTS | As eK3aMeHy, KypcOBOTO IS 3aJTIKy
ABUIPHOCTI poeKTY (POOOTH), IPAKTUKH
90 - 100 A BIIMIHHO
85-89 B oBbe
75-84 C #O0P 3apaxoBaHO
70-74 D SATOBIILHO
BIJIBH
60-69 E 8
. HE 3apax0oBaHO 3
HE3aJI0BIJIFHO 3 .
: MOYKJIMBICTIO
35-59 FX MO>KJIUBICTIO IOBTOPHOTO
MOBTOPHOTO
CKJTaJTaHHSI
CKJIaJaHHSI
HE 3apax0BaHO 3
HE3aJIOBLIBHO 3 000B’ I3KOBUM
0-34 F 000B’I3KOBUM MOBTOPHUM MOBTOPHUM
BHUBUYCHHSIM JUCIUILIIHU BHUBYCHHSIM
JUCIHUILTIHA
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14. PexomeHaoBaHa JiTepaTypa
14.1. OcHoBHa JiTepaTypa
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2003. - 584 c.
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2006». 2013. — 256 c.

7. Muxkutnimz A.I'. Komn’totepHi mepexi. Knura 2.: HaBuanpHuil nociOHuk / AT
Mukutumra, M.M. Muthuk, I1.J]. Cryxnak, B.B. Ilaciuauk. — JIpBiB: «Maruoumis
2006». 2013. — 328 ¢

8. Apcentok . P. Komm’rorepni mepexi. HaBuanbauit nociouuk / I. P. Apcentok,
A. A. Sposui, 1. [I. IBactok. — Bigaunsg : BHTY, 2013. — 272 c.
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11. Building Scalable Cisco Networks, Catherine Paquet, Diane Teare. 792 c.; 2004
r.; ISBN 5-8459-0307-6, 1-5787-0228-3; Bunbsmc; cepust Cisco Press.

12.  Crommunrc B. CoBpemennsie kommnbroTepHbie ceTd: [lep.c anrmn. — CII6.: [Turep,
2003.—248 ¢

13. Cisco Router Configuration Handbook (2nd Edition), David Hucaby, Steve
McQuerry, Andrew Whitaker 736 c.; 2012 r.; ISBN 978-5-8459-1755-3, 978-1-58-
714116-4; Bunbsimc; cepus Cisco Press.

14.  3aituenko O. FO. Komn’torepHi Mmepexi: HaBy. 11ociO. 1y ctya. /O. FO. 3aituenko,
1O. I1. 3aituenko. — K.: Bua. mim «Ciosoy, 2010. — 520 c.

15.  CCNA ICND2 Official Exam Certification Guide (CCNA Exams 640-816 and
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15. EaexrtponHi indopmaniiini pecypcu
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