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1. Onuc HAaBYAJIBLHOI AU CHHUILTIHA

XapakTepucTruKa HaB4aJIbHOL
HaiimenyBaHHs I"any3b 3HaHb, ClIELIAJIBHICTD, JUCLUIUTIHUA
MOKa3HHKIB OCBITHIH CTyMiHb

neHHa ¢gopma | 3ao4Ha Gpopma
HaBYaHHSI HABYAHHS

["any3b 3HaHb

KinbKicTh KpeauTiB 7 12 «Iudopmariiitai HOpMaTHBHA
(HOpMaTHBHa, 32 BHOOPOM)

TEXHOJIOT11»
MonyniB — 2 Pik miaroroBku:
. . i i 2-i1, 3-i —
3MicTOBHX MOAYTIB — 4 Cneulanr?ljlgTL : |
126 «Iadopmarriitai cucreMu Cemectp
3arajgpbHa KUIBKICTh TOJIUH Ta TEXHOJIOI'D) 4-i, 5-i ‘ -
-210 Jlexii
64 ro. ‘ -
[TpakTuysni
o | -
TYoKHEBUX TOAUH JIJIS JIaGoparopHi
€HHO1 (popMHU HaBUYaHHSI: . . —
A (op 4 OcBIiTHIl cTyHiHb «OaKanaBp» 64 rox. :
ayAMTOpHIX Cawmocriiina pobora
camocTiiHO1 poboTH — 2,6 82 rox ’ _

Bun konTpomo: 3 cemectp —
3aJiK, 4 ceMecTp — eK3aMeH

CriBBIAHOIIEHHS! KUIBKOCTI TOJWH ayJIWTOPHUX 3aHSATH JI0 CaMOCTIHHOI Ta
1HAUBITYyaJIbHOI POOOTH CTAHOBHTD:

JUTst AeHHOT (hopMu HaBYaHHS — 61 % aynuTopHHX 3aHATh, 39 % caMoCTiitHOT Ta
1HIUBITyaJIbHOI POOOTH;
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2. MeTa Ta 3aBJaHHSA HABYAJILHOI TUCHMILTIHI

MeTo10 HaBYAJIbHOI IUCHUILTIHA €:

—JlaTu 3100yBayaM BHUIIO1 OCBITH 3HAHHS MPHUHIIUIIB 1 CTAaHIAPTIB TOOYIOBU Ta
(GYyHKIIIOHYBaHHS KOMIT IOTEPHUX MEPEXK;

—JaTu 3700yBavyaM BUIIO1 OCBITH 3HAHHS TEXHOJIOTIN JTIOKATbHUX Ta TTI00aTBHUX
KOMIT FOTEPHUX Ta TEIEKOMYHIKaLIHHUX MEPEK;

—JlaTu 3100yBayaM BHIIO1 OCBITH 3HaHHS MPOTOKOJIIB 1HPOpMAIIITHOTO 00MiHY,
1110 3aCTOCOBYIOTBHCSI B KOMII' FOTEPHUX MEPEXKAX;

—BUPOOUTH y 37100yBayiB BUIIOI OCBITH MPAKTUYHI HABUYKH aHAJI13y anapaTHUX
Ta MPOTPaMHUX PIllIEHb KOMII IOTEPHUX MEPEXK;

—JaTy 3700yBadyaM BMILNOi OCBITU TEOPETHYHI OCHOBHM Ta MPaKTUYHI HAaBUYKU
IPOEKTYBaHHS, BIPOBAIKEHHS, €KCILUTyaTallll KOMII FOTEPHUX MEPEXK;

—BUpPOOUTH HABUYKU BCTAHOBJICHHS, HaJaro/JKEHHS Ta aaMIHICTpyBaHHS
MEPEKEBOTO MPOTPaMHOTO 3a0e3MeueHHSI.

3aBJaHHAMHU BMBYCHHS HABYAJIbHOI JUCHUILIIHH €:

—«Komm’roTepHi Mepexi» €: BUBUEHHS 3arajbHUX MPUHLMIIB Ta CTAHIAPTIB
noOyZJOBM KOMII FOTEPHUX MEPEX, TEXHOJOTIHA JIOKAIbHUX KOMIT IOTEPHUX MEPEXK,
nporokoniB creky TCP/IP, nurtans mapumpytusamii B IP-mepexkax, TexXHOJOTIHA
rII00ATPHUX MEpPEeX Ta MEpeX OCTYMy, MEpPEKEBUX OIEepalliiiHuX CHUCTEM Ta
MEPEKEBOTO MPOTPaMHOTO 3a0e3MeueHHSI.

3MICT HaBYaJIbHOI AWCIUIUTIHK HampaBieHU Ha (OpMyBaHHS HACTYyITHUX
KOMIIETEHTHOCTEH, BH3HAUCHUX CTAHJAPTOM BHIIOI OCBITH 31 CIEMIAIBHOCTI
126 «IadopmaliiitHi CHCTEMH Ta TEXHOJIOTII»:

K3 1. 3gaTHIiCTh 10 aOCTPaKTHOTO MHUCIJICHHS, aHAJI3y Ta CHHTE3Y.

K3 2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX CUTYaIlisIX.

K3 3. 3gaTHICTh 10 pO3yMiHHS MpeaMeTHOT 001acTi Ta mpodeciiHOl AISTHHOCTI.

K3 4. 3gaTHICTh CHIKYBaTUCS 1HO3EMHOIO MOBOIO.

K3 5. 3gaTHICTh BUMTHCS 1 OBOJIOIIBATH CyYaCHUMU 3HAHHSIMU.

K3 6. 3naTHicTh A0 MOUIyKy, 00p0o0OJIeHHS Ta y3arajdbHEeHHs 1HQopMalli 3 pi3HUX
JUKEpeL.

K3 7. 3gaTHICTh po3p00JIATH Ta YNIPABIATHA MPOCKTAMHU.

K3 8. 3gaTHICTh OLIIHIOBAaTH Ta 3a0€3MeuyBaTh SKICTh BUKOHYBAHHUX POOIT.

KC 1. 3narnicTh aHamizyBaTu 00’ €KT MPOEKTYBaHHSA a00 (PYHKIIOHYBaHHS Ta
Horo mpeMeTHY 00J1acTh.

KC 3. 3pgatHicth 10 TPOEKTYBaHHsS, pPO3pOOKH, HANATOKEHHS Ta
BJIOCKOHAJICHHSI ~ CUCTEMHOT0, KOMYHIKAI[IfHOrO Ta  MpOrpaMHO-anapaTHOTO
3a0e3nedeHHs iHQOpMaIIMHUX cHCTeM Ta TexHosorid, [ateprery peueir (IoT),
KOMIT IOTEPHO-IHTETPOBAaHUX CHUCTEM Ta CHUCTEMHOI MEpPEXKHOi  CTPYKTYpH,
yHOpPaBIiHHSA HUMH.
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KC 4. 3paTtHicTh TpOEKTYBaTH, PO3pOOJISATH Ta BUKOPUCTOBYBATH 3acOOU
peamizaiiii iHQOpPMAIIHHUX CHCTEM, TEXHOJIOTIM Ta iH(OKOMYyHIKAIliii (METOIUYHI,
iHbOpMaIliiiH1, ANTOPUTMIYHI, TEXHIYHI, POTPaMHI Ta 1HIII).

KC 5. 3partHicTh OLIHIOBAaTH Ta BpaxoOBYBaTH EKOHOMIYHI, COLIaJbHi,
TEXHOJOTIYHI Ta €KOJOTiYHI (aKTOpM Ha BCIX €Tamnax >KUTTEBOTO IUKITY
1H)OKOMYHIKAIIIITHUX CHCTEM.

KC 6. 3partHicTb BHKOPUCTOBYBATH CydYacHi 1H(pOpMAIliiiHI CHUCTEMH Ta
TEXHOJOT1l (BUPOOHUY1, MIATPUMKUA NPUUHATTA PIllIEHb, IHTEJICKTYaIbHOTO aHANI3y
JAHUX Ta 1HII), METOAMKM ¢ TexXHIKM KibepOe3nmeku TiJ 4Yac BUKOHAHHS
(GyHKITIOHATBHUX 3aBAaHb Ta 000B’SI3KiB.

KC 7. 3natHicTh 3acTocoByBaTd iH(MOpMAIliiiHI TEXHOJIOTIT Yy X0/l CTBOPEHHS,
BIIPOBA/DKEHHSI Ta EKCIUIyaTalli CHUCTEMH MEHEIKMEHTY SKOCTI Ta OLIHIOBaTU
BUTPATH Ha 11 po3po0JIeHHS Ta 3a0€3MEUECHHS.

KC 8. 3nmatHicTh ynpaBisTH SIKICTIO MPOAYKTIB 1 CEpBICIB 1H(MOpMAITHUX
CHCTEM Ta TEXHOJIOT1H MPOTATOM iX KUTTEBOTO ITUKITY.

KC 10. 3paTtHicTe BHOOpY, MNPOEKTYBaHHS, PO3rOPTAHHS, I1HTErPyBaHHS,
YOpaBIIHHS, aJMIHICTPYBaHHA Ta CYNPOBOJKYBaHHA 1H(QOpPMALIHHUX CHCTEM,
TEXHOJIOT1H Ta 1IHPOKOMYHIKaIlIi, CepBICIB Ta IHHPACTPYKTYpH OpraHizarlii.

KC 12. 3gaTHICTh ynpaBisiTU Ta KOPUCTYBAaTUCS CyYaCHUMHU iH(OpMaIiiHO-
KOMYHIKAIlIHHUMU CHCTEMaMd Ta TEXHOJOriAMH (y TOMY 4YHUCHI TaKUMH, IIO
0a3yl0TbCA Ha BUKOPUCTaHHI [HTEpHET).

KC 13. 3marHicTh MpPOBOAWTH OOYMCIIOBAIbHI €KCIIEPUMEHTH, MOPIBHIOBATH
pe3yJIbTaTH €KCIEPUMEHTAIbHUX JAHUX 1 OTPUMAHUX PILICHb.

KC 14. 3parnicte ¢QopmyBaTH HOBI KOHKYPEHTOCHPOMOXHI ifei i
peai3oByBaTH iX y IpOeKTax (cTaprarax).

KC 15. 3ngatHicTs po3po0saTH HOBI Ta BJOCKOHAIIOBATH ICHYIOUl TPOEKTH
cucTeM Oi3Hec-aHAJTITUKU Ha OCHOBI 3ac00iB MPOEKTHOTO aHali3y, TEXHIK Oi3HeC
aHaii3y, €KOHOMIYHOIO aHali3y Ta pEeIHKEHIPUHTY OI3HEeC-poLEeciB, BU3HAYATH
CTPYKTYPY, AITOPUTMHU PO3PaXyHKY MTOKA3HUKIB JIJIsl aHAJI3Y 1 Bi3yali3allli JaHuX

OTprMaHi 3HaHHS 3 HABYAIBHOI TUCIUIUIIHUA CTaHYTh CKJIAJIOBUMH HACTYITHUX
NporpaMHMX PpPe3yJbTaTiB HaBYaHHA 3a chHemiaibHicTIO 126 «IHbopmarlliiini
CUCTEMHU Ta TEXHOJOTI1»:

[1P 5. AprymeHTyBatu BUOIp MPOrpaMHUX Ta TEXHIYHUX 3aCO01B JIsl CTBOPEHHS
iH(OpMaIIfHUX CHUCTEM Ta TEXHOJIOT1IM Ha OCHOBI aHali3y iX BJIACTHUBOCTEH,
MPU3HAYEHHS 1 TEXHIYHUX XapaKTEPUCTHK 3 ypaxyBaHHAM BUMOT JO CHCTEMH 1
eKCIUTyaTallfHUX YMOB; MaTH HABUYKH HAJIATOJ[KEHHS Ta TECTYBaHHS MPOTPAMHUX 1
TEXHIYHUX 3ac001B 1HPOPMAIIHHUX CUCTEM Ta TEXHOJIOTIH.

[TP 7. OGrpyHTOBYBaTH BUOIp TEXHIYHOI CTPYKTYPH Ta PO3POOISATH BIANOBIIHE
nporpamMHe 3a0e3MedeHHs, M0 BXOIUTh M0 CKIanxy I1HGOpPMAIIHHUX CHUCTEM Ta
TEXHOJIOT1H.
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[1P 9. 3niiicHIOBaTH CUCTEMHUI aHaNI3 apXITEKTYpH mianpueMcTsa Ta oro IT-
1HGPACTPYKTYPH, IPOBOJUTH PO3POOJICHHS Ta BAOCKOHAJICHHS ii €eIeMEHTHOI 0a3u 1

CTPYKTYpH.
3. IIporpama HaBYAJBHOI JUCHMILIIHU

Moayas 1

3MICTOBHHﬁ MOAYJIb 1. 3ATAJIBHI HIPHHIUIIN IIOBY 10OBA
IH®OPMANIMHO-KOMYHIKAIIMHUX CUCTEM TA KOMII'IOTEPHUX MEPEXK

TEMA 1. BCTYIl. OCHOBHI BUBHAUYEHHS TA CTAHIAPTHU B C®EPI
THO®OPMAIIMHO-KOMYHIKAIIHMHUX CUCTEM TA KOMIT'IOTEPHUX MEPEXK.
ETAIIN PO3BUTKY TA KIACU®PIKAIIA CYHACHUX KOMITI'IOTEPHUX TA
TEJIEKOMYHIKAIIIMHUX MEPEX

Merta, 3aBmaHHs Ta MOPAJAOK BHUBYEHHA AMCUUIUIIHU. [HpopmauiiHO-MeTouuHe
3a0e3nedeHHs] JAWCHUIUTIHM: OCHOBHA Ta JOJATKOBa JIITEparypa, Iepeslik PEeKOMEHIOBAaHUX
iHdopmaniiftHux JoKepen y wepexi IntepHer. OCHOBHI MOHSTTS Ta BHU3Ha4YeHHS B cdepi
KOMIT t0TepHUX Mepex. CranmapTusamis B chepi KOMIT IOTEPHUX MEpex Ta iHPOKOMYHIKaiiHUX
TEXHOJIOT1H.

Etanmn po3BUTKY KOMITIOTEPHHX Ta TEJIEKOMYHIKAaiHHUX Mepexx. Mogens cydacHoi
iHdokomyHikariitHoi cuctemu. Kmacudikamis mepex. MoXIHBOCTI, sIKI HaJalOThCS Cy4YaCHUMHU
KOMIT IOTEPHUMH Ta TeJIeKOMYyHIKaliiHuMu Mmepekamu. OCHOBHI amapaTHi Ta TpOTpaMHi
KOMITOHEHTH KOMIT I0TEpHOI Mepexi.

TEMA 2. TOIOJIOT'1i, KAHAJIA TEPEJAUI IAHUX, CEPEJIOBUIIA
MNEPEJAYI JAHUX B KOMII'IOTEPHUX MEPEKAX

Tononorii koM totepHux Mepex. IIoHATTs Qizuunoi Ta Joriunoi Tonosorii. [Ipocti ¢iznyHi
tonojorii. Cknaani @izuydi tomnosorii. IlopiBHAIBHUI aHaIi3 OCHOBHUX (PI3UYHUX TOIOJOTIH.
JloriuHi TomoJorii Ta oco6nuBOCTI iX opranizauii. Kananu nepeaaui naHux (KaHaiu 3B’s3KY, JHIT
3B’s13Ky). Ckiaa kaHany nepenadi jnaHux. [IoHATTS amapartypu mnepenadi JaHMX Ta KIHIIEBOTO
yCTaTKyBaHHs JaHUX, npukiaaad. Knacudikaimis pexuMiB Ta KaHaiB nepefadi JaHux. Meroau
KOMYTallii B Cy4aCHUX TEJIEKOMYHIKAIIMHUX Ta KOMIT I0TEPHUX Mepexax.

CepenoBuiia rnepegadi JaHMX Yy KOMIT'IOTEPHHUX Mepexkax. HemarepianbHi cepenoBHIa
nepemaui nanux. OcHoBHI xapaktepuctuku. Cdepu 3actocyBaHHsA. MarepiaiabHl CepeoBHINA
nepenayi ganux. KoakcianbHuit kaGenp Ta HOro XapakTepUCTHKU. 3BHUTa Hapa Ta ii OCHOBHI
napaMeTpu Ta Xapaktepuctuku. Kracudikamis TUmiB 3BMTOI HapH, IO 3aCTOCOBYIOTHCS Y
TEJIEKOMYHIKALIHHIX Ta KOMII IOTEPHUX MepekaX. BonokoHHO-onTHuHMM Kabenb. OcoOauBOCTI
nepeavl y onTuYHUX cepenopuinax. Kiacugikaiiisi BOJOKOHHO-ONITUYHOTO KaOeIto 3a TUIIAMHU.

TEMA 3. MOJAEJII IOBYJ1IOBU KOMIT’IOTEPHUX TA
TEJJEKOMYHIKAIIIMHUX MEPEX. ETAJTOHHA MOJIEJIb OSI
ETtanonna Mozaens B3aeMosii BIAKPUTHX cucTeM. JIeKOMIO3HUINis 3a7a4 K METOJ] To0yA0BHX
KOMIT'IOTEPHHUX Ta TeJeKOMYHIKaliifHux Mepex. baratopiBHeBa nexommosuiis. [loHATTS
iHTEepdeiicy, MPOTOKONy, CTeKY KOMYyHIKaliiHuX nportokoniB. Etamonna mozens OSI, 3arampHa
xapaktepuctuka. Crekn ocHoBHUX mnporokoiiB TCP/IP, IPX/SPX Tta mozens OSI. lepapxiuna
mozenb gpipmu Cisco.
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[Iporokonu ¢dizuyHoro Ta KaHampHOro piBHIB Mozaemi OSI. ®dywkmii  ¢izmuHoro Ta
KaHanpHOTO piBHIB. KepyBanus nocrynom. IlinpiBai kanansaoro pisHs MAC ta LLC. Crannaptu
IEEE. TIpoTokoyim MepekeBOro Ta TPaHCIIOPTHOTO piBHIB. DYHKIIT MEPEKEBOT0 Ta TPAHCIIOPTHOTO
piBHiB. IIpoTokomu ceancoBoro piBHsS Ta ix Qyukuii. [Iporokonu piBHSA BiZOOpakeHHS Ta
MPUKJIAHOTO PiBHS Ta 1X QyHKIII.

3MICTOBHHMIA MOYJIb II. TEXHOJIOI'Ti JIOKAJIBHUX KOMITFOTEPHUX
MEPEX

TEMA 4. BA3OBI TEXHOJIOI'TI IOKAJTbHUX KOMIT'FOTEPHUX MEPEXK

3aranpHa xapakTtepuctrka TexHoJorii Ethernet. Meron noctyny CSMA/CD. Cepenosuia
nepenayi ganmx Ethernet. ®ismuHe wmaHuectepchbke KomyBaHHS. (Cxema B3aeMmomii MiApiBHIB
Ethernet (802.3). ITapamerpu piBas MAC Ethernet. ®opmaru kaapiB, aapecailisi TEXHOJOTIi
Ethernet. Meronuka po3paxyHKy KOH(]irypaiii Ta MaKCHUMalbHOI TNPOAYKTHBHOCTI MEpexi,
noOynoBanoi o Texnouorii Ethernet.

3aranpHa xapaktepuctuka TtexHosorii Token Ring. MapkepHuii merom moctymy 10
po3aiToBaHoOrO cepenosuina. Judepenuiine MaHYeCTepChbKe KOAYBaHHS Ta HOTO 3aCTOCYBaHHS B
Token Ring. @opmatu kaapiB Token Ring. @i3uunuii piens texnosnorii Token Ring. Tonomnoriuni
napametpu mepex Token Ring.

3aranpHa xapaktepuctuka TexHoiyorii FDDI ta CDDI. IlepeaymoBun BHUHUKHEHHS Ta
po3poOku TexHosnorii. IloaBifiHe Kinble sK OCHOBa HaaiitHOT poOotm Mepexi FDDI. Meron
noctyny A0 posnaimoBaHoro cepemosuiia FDDI. OcoGmmBocTi peamizaliii KogyBaHHS B Mepexax
FDDI. ®i3uune ta noriune koayBanHsa. Dopmaru kaapiB FDDI. ®i3uynuii piBeHb TEXHOJOTIi
FDDI.

TEMA 5. CYYACHI BUCOKOIMIBHUJIKICHI TEXHOJIOT'TI IOKAJIbHAX
KOMITI'IOTEPHUX MEPEXK

3aranpHa xapaktepuctuka TexHosorii Fast Ethernet. ®dizuunuii piBenp TexHosorii Fast
Ethernet. 3aranpHa xapakrtepuctuka TexHoiorii Gigabit Ethernet. ®di3nuynuil piBeHb TEXHOJOTIT
Gigabit Ethernet. 3aranbna xapakrepucruka Texnosorii 10GE. ®i3uunuii piBens Texnosnorii 10GE.
Ocob6nmuBocti moOynoBu Mepex Ha 0a3i TexHonoriit Gigabit Ethernet, 10GE. IlepcnextuBu
PO3BHUTKY Ta BAOCKOHAJICHHS TEXHOJIOTIH.

be3npoBigHI KOMIT'IOTEpHI Mepeki sKe MPUKIAJ MEpeX Ha 3arajJbHOMY PpO3AUTIOBAHOMY
cepenouii. Crex mnportokomB 802.11. Tomosorii nokanpHuUX Mepex crtanaapty 802.11.
Posnoginenunit pexxum pocrynmy DCF. LlentpanizoBanmii pexum noctyny PCF. OcobauBocti
3aCTOCYBAHHS Ta NEPCIEKTUBH PO3BUTKY O€3MPOBIAHUX MEPEXK.

TEMA 6. IOBYJ1OBA KOMII’FOTEPHUX MEPEXK HA BA3I
KOHHEHTPATOPIB, MOCTIB, KOMYTATOPIB

CrpykrypoBaHa kabenmbHa cuctema. KoHIleHTpaTopu Ta MepekeBi amantepu. bymoBa Ta
¢yHkuii kKoHIEeHTpaTtopa. OcoOIMBOCTI peani3allii KOHIEHTPATOPiB y TEXHOJOTIAX JOKaIbHUX
KOMIT IOTEpHUX Mepek. MICT K 3acid cTpyKTypu3auii KoMn'roTepHoi Mepexi. CTpykTypa MOCTa.
brok-cxema anroputmy poOOTH MOCTA.

KomyTarop sik 3aci0 cTpyKkTypu3aiii KOMI'IOTEpHOI Mepexi. AITOPUTM poOOTH KOMYTaTopa
(Ha MpHKJIal KOMyTaTopa 3 KOMyTaliiHO0 MaTpuIe0). PyHKIIT Ta XapaKTepUCTHKH KOMYTaTopa.
Peanizanii By3miB 0OMIHY (apXiTEeKTypu) B cydacHuUX KomyraTopax. Kiacudikamis cyyacHux
KOMYTaTODIB.
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IaTenekTyanbHi (QyHKIIT KOMyTaTopiB. AJTOPUTM Ta IPOTOKOJ IOKPHBAKOYOIO JepeBa:
OCHOBHI BU3HaueHHs. Etanu noOynoBu nepesa. [lepeBaru ta HEIOMIKU alITOPUTMY.

Cnioco6u MmiBUINEHHS POIYKTUBHOCTI KaHAJIB Mepeaadi JaHuX B KOMIT FOTEPHUX MEPEKax:
TPaHKU Ta JIOTIYHI KaHamu. Meroam OOpoThOM 3 pO3MHOXKEHHSM KaapiB. [lpouenypu BuOOpY
MOPTIB.

[TonsaTTs BipTyanpHOI JIoKanbHOI kKoMn toTepHOi Mepexi (VLAN). [lepenymoBu Ta motpedu
opranizamii VLAN. Cnocobu Ta cranmaptu opranizamii VLAN. Ilporokonn auHamigHOT
opranizaiii VLAN.

Monayasb 2

3MICTOBHUI MOZY.JIb III. MEPEXXI TCP/IP

TEMA 7. CTEK TCP/IP. BA3OBI IPOTOKOJIN

3aranpHa xapakrepuctuka creky TCP/IP. Crek TCP/IP ta momens OSI. ®dynkuii piBHIB
creky TCP/IP. XapakTepucCTHKH Ta TPOTOKOJNW piBHS MikMmepexeBoi B3aemomii creky TCP/IP.
XapakTepUCTUKH Ta TMPOTOKOJIM OCHOBHOTO (TpaHcmopTHoro) piBHs crteky TCP/IP.
XapaKkTepUCTUKHU Ta MPOTOKOJIN IpuKiIagHoro piBas crexky TCP/IP.

Tunm ampec B IP-mepexax. Jlokambhi (¢i3uuni) ampecu. MepexeBi (JIOTidyHI) aapecH.
CumBonbHI 1oMeHHI iMeHa. OcobnuBocti 3amanus [P-anpec. B3aemoss’s30k anpec B IP-mepexkax.
Knacu IP-anpec. 3apesepBoBani mgianazonu [P-agpec. Buxopucrtanns macok mpu [P-ampecarii.
CuMmBoInbHI JIOMEHHI iMeHa Ta ix iepapxis. Ilopsgox mpusnadenns [P-agpec. Opranizamii, mo
3aiimMaroThes posnoxaiioM IP-aapec Ta pericrpa 1iero romeHHux iMeH. IP-aapecartis Bepcii 6.

XapakTepucTuka Ta OCOOMMBOCTI 3acTocyBaHHs mpotokony IP. Xapakrepucrtuka Ta
3acrocyBaHHsd mporokoiny TCP, Xapakrepuctuka Ta 3acrocyBaHHs mnpotokony UDP.
XapaxTepuctuka ta 3actocyBanHs npotokony ICMP. JlonomixkHi mpotokonu creky TCP/IP.

[TpoTokonu BigmaneHoro jnoctymy npukiagHoro piBHs creky TCP/IP. Ilporokonu nepenadi
¢ainiB creky TCP/IP. Ilporokon mepenaui rineprekcty HTTP. JlomomikHi mpoToKoIn
npukiaasoro piBHs creky TCP/IP.

TEMA 8. MAPIIPYTU3ALIA B IP-MEPEXKAX

[TobymoBa mepexk Ha MmepexeBoMmy piBHI Mozemi OSI. OCHOBHI NPHHIIMIU Ta METOIU
mapuipytuzauii. Kimacugikaris meronis Mapuipytusanii. CTaTuyHa Ta JUHaMIYHa MapUIpyTH3aLii.
bynosa ta ¢pynkuii mapupytuzaropa. Knacudikaiis nporpaMHoro 3a0e3neyeHHs i1 KOMyTaTopiB
ta Mapupytuzaropi. Mepexeni OC ¢dipmu Cisco: Cisco IOS, Cat OS. 3aranbpHa XapakTepuCcTHKa
Cisco I0S. Ocob6nuBocTi opranizaiii podotn OC Ha MapuipyTh3aropax Ta KoMmyTatopax (ipMu
Cisco. XapakTepHCTHKH IPOrPaMHOTro 3a0e3MeYCHHS iHIIMX BUPOOHUKIB.

Knacudikamiss mnportokoniB Mapuipytusaiii. Mapumpytusaiis 06e3 Tabmuips (cTaTuyHa
MapuipyTh3alis Ta MapuipyTH3alis [0 3aMOBUYYBAaHHIO). AJaNTHUBHA MapIIpyTU3aLlis:
JTUCTAHIIMHO-BEKTOPHI aJITOPUTMU Ta QJITOPUTMH IO CTaHy KaHaily. JlucTaHIIITHO-BEKTOpPHI
IPOTOKOJIM MapIIpyTH3allii Ta MPOTOKOJIM MapIIPyTH3aLii 10 cTaHy KaHaiy. [IOHATTS aBTOHOMHOI
cucteMu. BHyTpilIH1 Ta 30BHIIIHI HUTF030B1 MPOTOKOJIH.

3aranpHa xapakrepucTtka nporokony RIP. I[ToGynosa Tabnuii mapripyTusarnii B IpOTOKOIL
RIP. O0min MapuipyTHoto iHGopMarlieto B potokoiii RIP. Aganranis RIP-mapmpyTtusatopis a0
3MIHM cTaHy Mepexi. Meronu O6opoTOM 3 XMOHMMM MapiipyTamu B npoTokosi RIP: meron
PO3IIETUICHHS! TOPU30HTY, TPUTEPHI OHOBJIEHHS, 3aMOpPO3Ka 3MiH. 3aCTOCYBAaHHS Ta MEPCIEKTUBH
POTOKOITY.
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3aranpHa xapaktepuctuka mpotokoiay OSPF. IloOymoBa Tabmuii MapmpyTusailii B
npotokoiii OSPF. OcobnuBocTi 00MiHy MapiipyTHORO iHpopMariero. 3B’s13ku Ta MmeTpuku. O6acti
Mepexki. 3aCTOCYBaHHSA Ta MEPCHEKTUBU MTPOTOKOIY.

3aranpHa xapakrepuctuka mnporokoiay IGRP. IloOGymoBa Tabnumi wmapripyTusamii B
npotokoii IGRP. OcobGauBocTi 00MiHy MapmipyTHOIO iH(opmarliiero. 3araiapbHa XapaKTEPUCTHUKA
nporokonry EIGRP. [TobynoBa Tabnumi mapmpyrtusamii B mpotokoiai EIGRP. OcobmuBocTi 0oMiHy
MapuIpyTHOO iHpopMaIi€r0. 3acCTOCYBaHHS Ta MEPCIEKTUBU MPOTOKOJIIB.

3aranpHa xapaktepuctuka mupotokony BGP. AptonomHi cucremu B mporokoni BGP.
Oco6mmBocTi MOOYI0OBM MapuIpyTiB Ta OOMiIHY MapmIpyTHOK iH(opMaliero B npotokoii BGP.
CraH 3acTOCYBaHHS Ta EPCIIEKTUBH TPOTOKOITY.

3MICTOBHUI MOAY.Jb IV. ITTOBAJIBHI MEPEXI

TEMA 9. TEXHOJIOT'Ti OITIOPHUX TA TJIOBAJIbHUX MEPEX

3aranbHa CTpyKTypa Ta (yHKUii rmobambHOi Mepexki. Tumu rmobanpHUX Mepex. OmnopHi
mepexi. Mepexi PDH. lepapxis mBugkocreii PDH. Meromu wmynprumuiekcyBanas PDH.
O6mexkennss texnonorii PDH. Mepexi SONET/SDH. Iepapxis mBuakocTeii Ta METOAH
myabsTHILIeKCcyBaHHS SONET/SDH. Crek npotokoniB SONET/SDH.

3aranpHa XapakTepucTHKa LHU(poBUX Mepex 3 iHTerpauiero nociayr ISDN. Tunum nocmyr
mepexxi ISDN. Cranmaptai kanamu ISDN. Ilpuamunu nmoOynoBu mepek ISDN. Kommonentn
mepexk ISDN. Cxema miakmoueHHss aOOHEHTChbKUX TepMiHamiB B Mepexi ISDN. Biaemonis
aboneHTiB 3 Mepexero ISDN.

3aranbHa XapakTtepuctuka mepex X.25. Ctpykrypa mepexi X.25. Axpecanis B Mepexax
X.25. Crek mpoTokouiB Mepexi X.25.

3aranbHa xapaktepuctuka mepexxk Frame Relay. OcobGnuBocti moOymoBu mepex Frame
Relay. Crex mporokoniB mepexi Frame Relay.

3aranpHa xapakTepuctuka TexHoiorii ATM. Komnonentu mepesxx ATM. Ctek mpoTOKOIMIB
ATM. Pisens agantanii ATM. [Iporokon ATM. Kareropii nocinyr mepesxx ATM Ta ynpaiiiHHA
Tpadikom.

Texnomnorist MPLS

3aranpHa xapakrepuctuka Mepexx DWDM (CWDM). Ilpunnunu podotu mepexx DWDM
(CWDM). Tunosi Tomnosnorii. BonokoHHo-onTuyHi mnigcumoBadl. ONTHYHI MYJIBTUIIIEKCOPU
BBO/1y-BUBOAY. ONTHYHI KPOC-KOHBEKTOPHU.

OcHoBH1 1HTepdeiicu r100anpHUX Mepex. CTaHzapTH eNeKTPUYHUX Ta ONTHUYHHUX
iHTep¢eiiciB rnodaabHuX Mepex. [Iporokonu mocnigoBHOi nepenadi Aanux. IIpotoxonn HDLC,
PPP Ta ix moxigHi.

TEMA 10. MEPEXI JOCTYIIY

[TonsTTst Mepexi noctymy. Micie Mepexi I0CTyIy B Cy4acHiM iHPOKOMYHIKaIIHHINA CUCTEMI.
[Tocayru mepex noctynmy B NGN. TexHousorii, 1110 BHKOPHCTOBYIOTHCS JUISl MOOYIOBU MEPEX
noctymy. Crenapii moOyaoBH Cy4acHHX Mepex goctymy. CTpyKTypa TpaHCIOPTHOI Mepexi
noctymy. [ToOy10Ba KOMyTOBaHHUX MEPEX JIOCTYILY.

[Tpunuunu noOynoBu TenedoHHUX Mepexk. OCHOBHI XapaKTEPUCTHKU TeIEePOHHUX MEpEK.
[Tpobnemu, xapakTepHi Ui TelePOHHUX Mepex JocTymy. Mogem sK 3acid JOCTymy A0
iH(hoKkoMyHiKaIliiiHOi Mepexi. DyHKIIOHaTbHA cxema MoaeMmy. CTaHIapTH MOJEMHOTO 3B SI3KY.
MojieMHI TPOTOKOJIM CTUCHEHHS JaHUX Ta KOPEKIlii MOMHUJIOK.

3aranbHa xapakTtepuctuka texHoiorii xDSL. Knacudikamis texnonoriit xXDSL. Cumerpuyni
texnosorii XDSL, ornsg Ta xapakrepucTuku. AcumerpuyHi texnosorii xDSL, ormsn Ta
xapakTepucTuku. (CxeMa MiJKIIOYEHHS JI0 MepeXi 3 BHKOpUCTaHHSAM TexHojorii ADSL.
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AJNTOPUTMHU MOAYJIALIT, IIT0 BAKOPUCTOBYIOTHCS B TeXHOJOTIsIX XDSL.

OCHOBHI MOHSATTS TEXHOJOT1H ONTHYHOTO AOCTYyHy. TeXHOJIOTrii MacMBHUX ONTHYHUX JIIHIN
(PON). TexHnonorii moBeaeHHss onTHYHOro BoJiokHAa 10 o0’ekta (FTTx). CyuacHuii craH Ta
NEPCHEKTHBH PO3BUTKY TEXHOJIOT1H ONTUYHUX MEPEXK JIOCTYILY.

OCHOBHI TOHSATTA MepeXl KOJEKTHUBHOTO JOCTyIy. TexHojorii Ta cTaHgapTh Mepex
konekTuBHOro jnocrymy. Cranmaptu HPNA. Texuomoriss PLC. Texnonoris EFM. Texuomorii
Ka0enbHOro Tesie0aueHHs Ta MePCIEeKTUBHU iX 3aCTOCYBaHHS B Mepexkax JOCTYILY.

[TpuHIMNM BUKOPUCTAHHS pPATIOTEXHOJIOTIH Ui MOOYZOBH Mepex jaoctymy. Mepexi
MOOUTIBPHOTO 3B’SI3Ky SIK CKJIQOBI Mepexxk goctymy. Mepexi Ha 6a3i DECT 3B’sa3ky. Mepexi
cragaapty 802.11 sk 3acobm moOymoBM Mepex aocTyiy. Mepexi cranmapty 802.16 sk 3acobu
noOy/10BU MEPEXK AOCTYIIY.
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4. CTpykTypa (TeMAaTH4YHHUIl VIaH) HABYAJIbHOI JUCHUILTIHA

Kinekicts roanu
[Ipa
3MiCTOBHI MOy Bew | Jlexkn | ¥™ | Camocriiin
oro i AHL 3 po6ota
2 3 4 5 6
Moayas 1
3MICTOBHUM MOJVJIb I 3ATAJIbHI TTPUHIUIIN
[IOBYJJOBU IH®OPMALINHO-KOMYHIKALIIMHUX | 60 16 16 28
CUCTEM TA KOMIT'TOTEPHUX MEPEX
3MICTOBHUM MOAVYJIb II. TEXHOJIOT'II 60 16 16 28
JIOKAJIbBHUX KOMIT'FOTEPHUX MEPEX
Pazom mooyne 1 | 120 | 32 32 56
Monayasb 2
3MICTOBHUM MOJIVJIb I1I. MEPEXI TCP/IP 45 16 16 13
3MICTOBHUI MOJYJIb IV. IJIOBAJIbHI MEPEXI 45 16 16 13
Pazom mooyne 1 | 90 32 32 26
BCHOTI'O | 210 32 32 82

5. Temu nNpakTHYHHUX (JIADOPATOPHMX) 3aHATH

Neo Hazsa temn Kinpxicte rogua
3/n IIeHHAa JIEHHA
dopma | dopma
1. AJpecallisi B CydaCHUX KOMIT IOTEPHUX Mepexxax 2 -
2. HamaromkeHHss Ta JOCHIDKCHHS IapaMeTpiB  ajapecarii 2 —
pob6ounx cranmii OC Windows ta OC Linux
3. Hanaromkenus Ta JOCHIKEHHS (hyHKITIOHYBaHHS 2 —
OJIHOPAHTOBOI JIOKAJIbHOI KoM FoTepHOi Mepexi Ha 6a31 OC
Windows
4, OcHoBu poboTu 3 KepoBaHuMH KomyTaTopamu Cisco Ta 2 —
MepekHOI0 omepailiiiHoto cuctemoro Cisco I0S
5. HanaromkeHHs Ta JOCTIHPKEHHS pOOOTH 3’€HaHb JIOKAJIbHUX 2 —
mepex Ethernet
6. Hanaromkenns Ta JOCHDKEHHS poOOTH  KOMYyTaTOPiB 2 —
nokanpHuX Mepex Ethernet (Ha mpuknaai komyraropis Cisco)
7. OcHOBH POOOTH 3 MapHIPyTHU3aTOPaMHU CiSCO Ta MEPEKHOIO 2 —
onepaiiitHoro cucremoro Cisco 10S
8. JlocmipkeHHsT  TpaBWJI  Ta  MPOTOKONIB  YCTAHOBJICHHS 2 —

BIJIMOBITHOCTEHW MK JIOTTYHUMH 1 (13UIHUMEU aapecamu B [P-
MepeKax
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0. HanaromkeHHs Ta 10oCaipKeHHS 3ac00iB BIIAAICHOTO JOCTYITY 2 —
Ta aJIMIHICTpYBaHHS

10. | HamaromkeHHss Ta JOCHIDKCHHS arperyBaHHS KaHaTIB ¥y 2 —
KoMmyToBaHuX Mepexax Ethernet

11. | HamaromxeHnHst ta qociikeHHs pobotu TexHoisoli Vlan Ha 2 —
OCHOBI TPYITyBaHHsS TOPTIB y Mepeki Ha 0a3zi KOMyTaToOpiB
Cisco

12. | HamaromkenHss Ta JOCHIIKEHHS pPOOOTH  BIpPTyalbHUX 2 —
JOKAJIbHUX MEpEeX Ha OCHOBI TIpYIyBaHHA TMOPTIB Ta
TPaHKOBHX MPOTOKOJIIB Y Mepexi Ha 6a3i komyTaTtopiB CISCO

13. | HamaromkeHHs Ta  JOCHIDKEHHS  MapuipyTh3amii  Mix 2 —
BIpTyalbHUMH JIOKQTPHUMH MeEpeKaMHu Yy Mepeki Ha 0asi
oOJ1aTHaHHS C1SCO

14. | HamaromxkeHnHs Ta qociikeHHs: poootu mpotokoiny PVST+ y 2 —
Mepexki Ha 6a31 komyTtatopiB Cisco

15. | [IpuHnmmm agpecaltiss MEpex Ta MiAMEpEeX MPU BUKOPHUCTAHHI 2 —
npotokony IP Bepcii 4

16. | Hamaromxennss Ta  JOCHIIUKEHHS  POOOTH  MPOTOKOIY 2 —
uHaMmiyHoro KoH¢irypyBanHs By3miB DHCPv4 y mepexi Ha
0a31 obnangHanHg Cisco

17. | Anpecarist By3JiB, MEpPeX Ta IIAMEpPEX IPH BUKOPHUCTaHHI 2 —
npoTtokony IP Bepcii 6

18. | Hamaromxkenns ta nocnimkenus poootu SLAAC ta DHCPv6 2 —

19. | Hamaromxennss Ta  JochipkeHHs ~— 0a30BUX  3ac00iB —
MapupyTu3aiii Ha mapuipytuzaropax Cisco

20. | HanmaromxeHnHs Ta JOCHIIKEHHS CTaTUYHOI Mapuipytusamii Yy 2
Mepexi Ha 0a3i Mapuipytusaropis Cisco

?21. | Hanmaromkenuss Ta JOCHIIKEHHS IIABAIOYMX  CTATHYHUX 2 —
MapuIpyTiB y Mepexi Ha 6a3i MapupyTtuszaropi Cisco

22. | HamaromkenHs Ta  JOCHIKEHHS pobOTH  TIPOTOKOIY 2 —
mapuipytuzauii RIP y mepexi Ha 6a3i mapupyTtuzatopis Cisco

23. | HamaromkenHs Ta  JOCHITKEHHS pobOTH  TPOTOKOIY 2 —
mapuipytuzauii OSPF y mepesxi Ha 6a3i mapmpytuzaropiB Cisco

24. | HamaromkenHs Ta  JOCHIKEHHS pobOTH  TIPOTOKOIY 2 —
mapuipytu3aiii OSPF y mimpokoMOBHHX Mepexax i3 MHOKHHHHM
JIOCTYTIOM Ha 0a31 MapIIpyTU3aTOPIB CISCO

25. | Hanaromxenns ta nocnipkeHHs poootu texHonorii NAT y mMepexi 2 —
Ha 0a3i oOmaxHanus Cisco

26. | HaMaromKeHHs Ta JOCTIHKEHHS POOOTH MPOTOKOIY JMHAMIYHOTO 2 —
pesepByBanHs 1103y HSRP y mepeski Ha 6a3i o0siajHaHHs CisCo

27. | HamaromkeHHss Ta JOCHIIKEHHS POOOTH TPOTOKOIY MEPEKHOTO 2 —
yacy NTP y mepesxi Ha 0a3i o0xagHanHs Cisco

28. | Hanaromxkenus Ta JOCHIKEHHS poboTtu MACUCTEMHA 2 —
XKypHamoBaHHs noiil Syslog y Mmepexi Ha 6a3i obaannanHs Cisco

29. | HanaromxkenHns ta mocmipkeHHs ceppiciB nepenaui Qaitnie FTP ta 2 —

TFTP
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30. | Hanmaromxenus ta pocmipkeHHs podotu cepBicy DNS y mepexi Ha 2 —
6a3i obnaxnanus Cisco
31. | HanmaromxkeHHs Ta JOCHIDKEHHS MPOLEpP OHOBIICHHS OMEpaliifHuX 2 —
CHUCTEM JIsI KOMYTaTOPiB MapmpyTu3atopiB Cisco
32. | HamaromxeHHs Ta JOCITIDKEHHS 0a30BOT0O 3aXHCTy KOMYTAaTOpPiB 2 —
MapupyTusaropiB Cisco
Pazom 04 -

6. 3aBgaHHs 118 caMoCTiliHOT po6oTH

BianpamoBanHs wmarepiany HaBYaJIbHUX KypCIB MPOrpaMH MIiATOTOBKU [0
npodeciitnoi ceprudikaiii Cisco Certified Network Associate — CCNAv7, a came:
Introduction to Networks, Switching, Routing Wireless Essentials, Enterprize
Networks, Security and Automation (IpoXoKeHHSI OHJIAWH HaBYAHHS, BUKOHAHHS
TECTOBUX KOHTPOJIBLHUX POOIT, BUKOHAHHS TECTOBUX MPOMIKHUX OLIIHIOBAHb ).

/. InguBigyanbHi 3aBJaHHS
He nepenbaueni.

8. MeTOIlI/I HaBYaHHA

Ha nexumiiiHux 3aHATTSIX: pPO3MOBi/b, IOSCHEHHS, JI€MOHCTpallis, Oecija,
muckycis. Ha nabopaTopHHMX 3aHSTTSIX:  NOSICHEHHS, BUKOHAHHS MOJEIBHOTO
MPUKJIaaAy, BUKOHAHHS 1HIUBITyaJbHOTO BapiaHTy 3aBiaaHHs. CamocTiitHa poOota
cTyaeHTa: pedeparH, MOBIIOMJICHHS, HAYKOBO-TIOIITYKOBI, JOCTITHUIIBKI TPOCKTH,
BUKOHAHHS OH-JIAlTH KypCIB.

3a pKepenaMM 3HaHb BUKOPUCTOBYIOTHCS TaKi METOJIM HaBYAHHS: CJIOBECHI —
PO3MOBIIb, TMOSICHEHHS, JEKIlisl, IHCTPYKTaX; HAaOYHI — JEMOHCTpAIlis, UIFOCTpaIlis;
pakTU4YHI — JabopatopHa poOoTa, MpakTUyHAa poOOTa, BOPAaBU. 3a XapaKTEpPOM
JIOTIKM Ti3HaHHS BHUKOPUCTOBYIOTHCA TaKl METOJU: AaHANITUYHUN, CUHTETUYHHI,
aHANITUKO-CUHTETUYHUN, 1HIYKTUBHUM, JE€IyKTUBHHHA. 3a pIBHEM CaMOCTIHHOI
PO3YMOBOi  JIISUTBHOCTI BUKOPUCTOBYIOTHCS METOJAM: MPOOJEMHHUM, YacTKOBO-
MOIIYKOBHMA, TOCIITHULBKUH.

9. MeToM KOHTPOJTIO

KoHTponbHI 3aX0Ay BKIIOYAIOTh TOTOYHHM Ta MMiJACYMKOBHI MOYJIHHHIMA
KOHTPOJIb B TOMY YHCJI Yy BUIJISAAI KOMIT IOTEPHUX TECTIB, BUKOHAHHS MPaKTUIHUX
3aB/IaHb.

[ToTouHU KOHTPOJB 3AINCHIOETHCS MMiJT Yac MPOBEACHHS JIAOOPATOPHHUX 3aHSThH
JUTSl TIEPEBIPKH PIBHS MIATOTOBKH CTYJACHTA O BUKOHAHHS KOHKPETHOTO 3aBAaHHS.
dopMa mMpOBENEHHS TOTOYHOTO KOHTPOJO: YCHE ONMUTYBAHHS, BHPIIMICHHS
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CUTyallifHUX 3aJa4, TECTOBUH KOHTPOJIb, BHKOHAHHS MPAKTHYHOTO 3aBJaHHS.
O1iHIOETHCS BX1THUH, MPOMIXKHUMN, KIHIIEBUN pIBEHb 3HAHb CTY/ICHTA.
[TigcyMKOBHIA KOHTPOJIb IPOBOJUTHCS Y BUTIISAII KOMIT IOTEPHUX TECTIB.

10. Po3moain 0aJiB
CemecTpoBuii pPO3MOIiT OATIB:
— BIJBIAYBaHHA Ta poOOTa Ha JEKUIAX — 4 Oanu.
— poboTa Ha 1abopaTOPHUX 3aHATTAX (30KpeMa 1 TOTOYHI KOHTPOJIi) — 24 Oanw;
— BUKOHAHHS Ta 3aXHUCT 3BITIB 3 Ja0opaTopHUX pooiT — 24 Ganu;
— caMOCTIiHa po0oTa CTY/ICHTIB — 8 OalliB;
— MOJyJIbH1 KOHTPOJI1 — 40 OasiB.
JleTanpHUM PO3MOILT OaliB HABOJIUTHCS Y PEUTHHT-JIUCT1 TUCITUILIIHU.

[IIkana omiHIOBAHHSA

3a MIKaJI00 Ex3amen 3anik bamu
A Bigminzo 3apaxoBaHO 90-100
2 Hobpe 3apaxoBaHO 3121:22
D ) 64-73
E 3a40B1JILHO 3apaxoBaHO 60-63
FX Hesal10Bi15H0 He 3apaxoBano 35-59
F He 3apaxoBano 0-34

11. PexomenoBaHa Jiiteparypa

Ocnosna nimepamypa
1. bypos €.B. Komm’torepui mepexi. [linpyunuk. Tom 1. / €.B. Bypos,
M.M. MuTthuk. — JIpBiB: «Marnomst 2006y, 2021. — 334 c.
2. bypos €.B. Komm’torepHi mepexi. [linpyunuk. Tom 2. / €.B. Bypos,

M.M. Muthuk. — JIpBiB: «Marnomst 2006y, 2021. — 204 c.

3. Odom Wendell. CCNA 200-301 Official Cert Guide. Volume 1. /
Wendell Odom. Cisco Press, 2020. — 1095 p.

4. Odom Wendell. CCNA 200-301 Official Cert Guide. Volume 2. /
Wendell Odom. Cisco Press, 2020. — 774 p.

5. OcHoOBU MOOYTOBY JIOKAJTBHUX KOMIT 0oTepHUX Mepexx Ethernet ma 6asi
KepoBaHUX KomyTaTopiB kommadii Cisco: HaBuyanbHMH mociOHuK. [Tekct] / A.A.
€dimenko. — Kuromup : [epxkaBHuii yHiBepcuTeT <« KMTOMHpPCHKA TMOMITEXHIKA,
2021. — 116 c. — Enexrponne Bunanus (IIlporoxonr HMP Ne Ne 5 Bin 20 kBiTHs 2021

POKY).
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6. €dimenko A.A. Komm’roTepHi Mepexi : METOJIUYHI PEKOMEHIAI] IS

BUKOHaHHS Jaboparopuux pooit. Y. 1./ miar. A. A. €dimenko, — XKuromup: KTV,
2017. - 144 c.

7. €pimenko A.A. Komn’roTepHi Mepexi : METOJWYHI PEKOMEHJAIT s
BUKOHaHHS JaboparopHux pooit. Y. 2. / miar. A. A. €dimenko, — XKuromup: KTV,
2018. - 136 c.

8. €dimenko A.A. Kom'totepHi Mepexi : METOAWYHI PEKOMEHIAMIT IS
BUKOHaHHS JaboparopHux pooit. Y. 3./ miar. A. A. €dimenko, — XKurtomup: KTV,
2019. - 120 c.

Jlonomixcna nimepamypa

Q. Mukutnmua  A.I'. Komm’torepui mepexi. Kaura 1. Hauanbhwii
nociouuk / A.I'. Mukutummma, M.M. Mutauk, I1.JI. Cryxnaak, B.B. [laciuamk —
JIpBIB, « Marnomig 2006», 2013. — 256 c.

10. Mukutniina  A.I'. Komm’torepHi wmepexi. Kuura 2. HapuanbHuii
nocionuk. / A.I'. Mukutumud, M.M. Murnauk, ILJ[. Cryxmsak, B.B. Ilaciunuk. —
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OK23-2023

Exzemnusp Ne | Apx 15115

12. Indopmaniiini pecypcu mepexi InTepHer
Hapuansauit kypc CCNAV7: Introduction to Networks [Enextponnuii pecypc] —
Pexum moctymy: Www.netacad.com.
Hauanpamii kypc CCNAvV7: Switching, Routing, and Wireless Essentials
[Enextponnwmii pecypc] — Pexxum moctymy: www.netacad.com.
Hasuansauii kypc CCNAV7: Enterprise Networking, Security, and Automation
[Entekrponnmii pecypc] — Pesxxum goctymy: www.netacad.com.
Hasuansamii kypc CCNA Routing and Switching: Introduction to Networks
[Enexrponnuii pecypc] — Pesxxum goctymy: www.netacad.com.
Hasuaneuuii kxypc CCNA Routing and Switching: Routing and Switching
Essentials [Enektponnuii pecypc] — Pexxum moctymy: www.netacad.com.
Hapuansamii kypc CCNA Routing and Switching: Scaling Networks
[EnexTponnwmii pecypc] — Pexxum noctymy: www.netacad.com.
Hapuansamii kypc CCNA Routing and Switching: Connecting Networks
[Entekrponnmii pecypc] — Pexxum goctymy: www.netacad.com.
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