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1. 3araabHa indopmanisa Npo BUKJIaAa4a

[11b: Koxewmsikina Haxist Bomogumupisaa

Ilocana: moieHT

HaykoBwii cTymiHb: KaHA. TEXH. HAYK

Buene 3Bann4:; -

[lepenik TUCIMILIIH, SIKI BUKJIQJIAE:

OcHoBu Teopii nudpoBoro 3B’sA3Ky, BumiproBambHa
mudpoBa TexHiKa B iHPOKOMYyHiKaliax, BupoOHuua
npakThka, HopMatuBHO-paBoBa 0a3a Ta cTaHIapTH B
iH(poKOMYHIKaIlisAX, AHTECHHI MPUCTPOi 1 KOMIUICKCH,

di3nuH1 OCHOBH 0e3IpOTOBUX 3aco01B
TeJIeKOMYHIKaIlii

Hanpsimu HayKOBUX JOCTIIKEHb:

NIJBUIIEHHS SKOCTI IU(QPOBOi OOpOOKM MAHHMX Y
MYJIBTEMETITHUX CUCTEMaX, CTUCHEHHSI
MyJIbTUMEIIMHUX JaHUX, HEHUPOHHI Mepexi Ta
MalllMHHE HaBYaHHS, Mepexi mnepenavi nanux ta IT-
1H(pacTpyKTypa

Konraktha iHpopmais: n.kozhemiakina@khai.edu




2. Onuc HAaBYAJIBLHOI ANCIUILTIHA

dopma 37100yTTS OCBITH Jlenna
Cemectp 1
MoBa BHKJIaTaHHS YkpaiHCbKa

Tun qucuuIuTiHT

O00B’s13K0Ba

OO0Ocsr TUCIUILIIHUA:
kpeautu €EKTC/ KiabKicTh
TOJINH

4 xpenutu €EKTC / 120 ronun (48 ayAUTOPHUX, 3 SIKUX:
nekii — 32, npaktuyni — 16; CP3 — 72)

Buau naBuanbHO1
TISUIBHOCTI

Jlekii, mpaKkTU4HI 3aHATTS, CAMOCTiliHa poboTa

Buau koHTpOIHO

[ToTouHMI KOHTPOJIb, MOLYJIBHUNA KOHTPOJIb,
CEMECTPOBHI KOHTPOJIb — 3JIIK

[IpepexBizutu

®d13uka, Maremarnka, TexHosorii (31 MIKIILHOI

MIPOrpamHu).




3. MeTa Ta 3aBJaHHS HABYAJIbHOI JUCIHUILTIHU, NePeTiki KOMIeTeHTHOCTe
TA OYiKyBAHUX Pe3yJIbTATIB HABYAHHSA

MeTa BHMBYEHHSI. BUKJIaJ 0a30BUX IMPHUHIMIIB 1 TEXHOJOTIM MOOYA0BHU
1HQOKOMYHIKAIIMHUX MEpPEeX 3arajlbHOTO KOPWUCTYBAHHS Ta JIOKAIBHUX MEPEK;
BHUBUCHHS OCHOBHHMX XapaKTEPUCTHK PI3HUX CHUTHAIIB 3B'S3KY 1 0COOIMBOCTEH iX
nepejadi mo KaHajiax 1 TpakTax; BUBYCHHS MPUHIIMIIB 1 0COOJIUBOCTEN OOy 10BU
aHAJIOTOBUX 1 IU(PPOBUX CHCTEM Iepeaadl 1 KOMyTallii, 0 BUKOPHUCTOBYIOTHCS
JUTSI TIPOBITHOTO 1 PaIiO3B'sA3KY.

3aBIaHHs: 3aCBOITH NPHWHIMIMN Ta TPaBWIa 3aCTOCYBaHHS iH(pOpMaIliitHO-
KOMYHIKAIIHHUX  TEXHOJIOTIH y TpeIMEeTHI ramy3i; 3acBOITH  OCHOBHU
(GYHKI[IOHYBaHHSI KOMIT IOTEPHUX CHUCTEM Ta BU3HAYUTH OCOOJIMBOCTI Cy4acHUX
onepauiiHUX CUCTEM, TAKETIB MPUKIAJHUX IPOrpaM Ta XMapHUX CEpPBICiB; HAOYTH
3JaTHOCTEH 3 BUKOPHUCTAHHS KOMII IOTEPHOTO OOJIaJHAHHS Ta (YHKI[IOHYBaHHS
nepudepiitHuX CUCTEM.

KomnereHTHOCTI, fIKi HA0yBalOTHCH:

Inmezpanvna Komnemenmuicms. 3[AaTHICTH PO3B’SI3yBaTU  CKIIAJHI
CHeIiagi3oBaHl 3aja4l Ta MPaKTU4YHI MpoOJeMu y raiy3i iHbopmaliiHux Ta
KOMYHIKaIlIiTHUX 3aCO01B Ta TEXHOJIOT1H, 1110 XapaKTepU3y€eThCsl KOMIUIEKCHICTIO Ta
HEBU3HAUYECHICTIO YMOB.

3azanvni Komnemenmuocmi (3K)

Ilicha 3axinuenna uiei npozpamu 3000yeau oceimu 0yde 30amemH: 0
abCTpaKTHOTO MHCIIEHHS, aHalli3y Ta CHHTE3y; 3HAaTH Ta PO3YMITH MPEAMETHY
00JlacTh Ta pO3yMITH MPOeciiiHy AISIbHICTh; CHUIKYBATUCS JIEPKABHOK MOBOIO
SK YCHO, TaK 1 MMCbMOBO; BUUTHUCS 1 OBOJIOJIBATHA CY9aCHUMH 3HAHHSAMH; 30epiratu
Ta TMPUMHOXYBAaTH MOpPAJIbHI, KyJbTYPHI, HAayKOBI I[IHHOCTI 1 JOCATHEHHS
CYCIJIbCTBA HA OCHOBI PO3YMIHHS ICTOpii Ta 3aKOHOMIPHOCTEH PO3BUTKY
MpeaMEeTHOI 00JacTi, 11 MICI y 3arajibHiil cuCcTeMi 3HaHb TIPO TPHUPOAY 1
CYCIIUJIBCTBO Ta y PO3BUTKY CYCHIIbCTBA, TEXHIKH 1 TEXHOJIOT1M, BUKOPUCTOBYBATH
pi3HI BUIU Ta GOPMU PyXOBOi aKTUBHOCTI JIJIsi aKTUBHOTO BIATIOYMHKY Ta BEJCHHS
3I0POBOTO CHOCOOY KHUTTS; YXBaJlOBATH PIMICHHS Ta MOiSITH, AOTPUMYIOUYHUCH
MPUHIIUIY HETPUITYCTUMOCTI KOPYMIii Ta OyAb-SKHX MPOSIBIB HE JOOPOUYECHOCTI.

Cneuianvni Komnemenmuocmi

Ilicna 3axinuennsa wuyiei npocpamu 3000yeau oceimu 0yoe 30amem:
BUKOPHCTOBYBAaTH HOPMATHBHY Ta TIPAaBOBY JOKYMEHTAIlif0, IO CTOCYETHCS
1H(pOopMaIITHO-TeTEeKOMYHIKaI[ITHUX MEpPEX, TeJIeKOMYHIKallIMHUX Ta
pPaIOTEXHIYHUX CUCTEM (3aKOHM YKpaiHW, TEXHIUHI PErJIaMEHTH, MIKHApOIHI Ta
HaIllOHAIBHI CTAHIAPTH, peKoMeHaarii MIKHApOIHOTO COI03y EJEKTPO3B'SI3KY 1
T.I.) [ BUpimIeHHS npodeciiHuX 3aBAaHb; CHOPUSITH  BIPOBAKEHHIO
MIEPCIIEKTUBHUX TEXHOJIOTIH 1 CTaHIapTIB.



Ilpozpamui  pe3ynbmamu  HaéuanHHA. 3HAHHS TEOpii Ta  METOMIIB
byHIaMEHTAIPHUX Ta 3arajilbHOIHXKEHEPHUX HAyK B 00’€Mi HEOOX1THOMY IS
pPO3B’sI3aHHS  CICMIATI30BaHMX 3a7ad Ta NPAKTUUYHUX TMpoodJieM Yy Talysi
npodeciiftHOl TisUIbHOCTI; BMIHHSI 3aCTOCOBYBAaTH 3HAHHS B Taiy3i iHpopMaTtuku i
CydyacHUX I1H(POpMAIIHHUX TEXHOJIOT1H, OOYMCIIOBAIBHOI 1 MIKPOMPOILIECOPHOI
TEXHIKA Ta MpOrpaMyBaHHS, MPOTPaAMHHUX 3ac0o0iB  JII  pO3B’S3aHHSA
CIelllaJli30BaHUX 3aJlad Ta NPaKTUYHMX TIpodiieM Yy Tamy3i mnpodeciiiHoi
JISUTBHOCTI; BMIHHSI 3aCTOCOBYBATH Cy4YacHI JOCATHEHHsS y raiy3i mpodeciiHoi
TISUTBHOCTI 3 METOI0 TOOYIOBU TMEPCINEKTUBHUX TEICKOMYHIKAIIIMHUX CHCTEM,
1H)OKOMYHIKALIMHNX, TEICKOMYHIKAIMHUX MEpEeX, PaTlOTEeXHIYHUX CHCTEM Ta
CUCTEM TEJICBI31IMHOTO U PaliIOMOBIICHHS TOIIIO.

4, 3micT HABYAJIBLHOI AUCHHUILTIHA

MOAYJIb 1
3micToBHMEA MOAYJIb 1. 3arajibHi NOHATTS PO CUCTEMH 3B’ A3KY.

Tema 1. BuzHaueHHs iHPOKOMYHIKALIIN:

[npokomyHikauiitna Mepexa. [Hdopmarli npuramMaHHi Taki BJIACTUBOCTI.
[Tonstrs [HpokomyHikauii. [Tixoau 10 BUMIPIOBaHHS KIIBKOCTI 1H(OpMaIii.

CamocrtiiiHa poOoTa: OIpalioBaHHA Marepialy JeKUId Ta BHKOHAHHS
TECTOBMX 3aBJIaHb.

Tema 2. CTpykTypa iHpokoMyHIKaLiii:

Mepexne o0nanHanHs. Po3nonin Mepex nepeaadi JaHuX 3a TEPUTOPIaTIbHOO
O3HaKor. MepexxHe 00saHaHHA. AKTHBHE Ta MMACUBHE MEPEKEBE yCTATKyBaHHS.
KomyrtaTtop Ta wmapmpyrtusarop. IlopiBHsSHHS (yHKIIH MapmipyTH3aTopiB Ta
KOMYTaTOpIB

CamocriiiHa poOoTa: OINpalloBaHHsA Marepialdy JeKUId Ta BHKOHAHHS
TECTOBUX 3aBJIaHb.

Tema 3. Buau kaHaJiB 3B’ SI3KYy:

Tunu mui 3B’sa3ky. llpencraBnenns iHpopmamii. Kiacudikamis miHid
3B’s13ky Kuacuikariis daiHiM 3B’ 513Ky 3a cepenoBuileM nepenadi [loBiTpsHi diHii
3B’s13ky KabenbHi niHii 38’s13Ky Cumerpuunuii kadenb RJ-koHekrop KoakcianbHuii
ka0enb BonokoHHO-oNTHYHUN KaOelb

CamocriiiHa poOoTa: oOmpaloBaHHsS MaTepiady JeKIii Ta BHUKOHAHHS
TECTOBHX 3aBJIaHb.

Tema 4. TexHoJ10rii 3B’A3KY 3 pyXOMHMMH 00’ €KTAMM:

Pagiokananmu  Ha3eMHOTO 1  CYNYTHHKOBOTO  3B'SI3Ky. MixHapoHa
KJacudiKaIlisg eJCKTPOMArHiTHUX XBHJIb IO YacToTaM. PO3MOBCIO/KEHHSI XBUJIb B
3aJIeKHOCTI BiJl YACTOTHOTO Jiama3oHa. Knacudikaiiis Mepex 3B’ S13Ky 3 pyXOMUMU
00’ektamu. Wi-Fi OcHoBHI xapaktepuctuku Mmepex Wi-F 4-7 (Wi-F 802.11
ac/ax/be). Texunonoris MIMO. Beamforming. Buau anantepis Wi-Fi. [lonsarrs
«Wi-Fi poytep» ta «Wi-Fi Touka noctymy». Wi-Fi Touka nocryny in door ta out
door BukoHaHHsa. Pemitep / perpaHcisTop (HiACKIIOBAaY) CUTHANY O€3ApOTOBOI
Touku Aoctyny. Tonomorii 6e3aporoBux mepex. Texnomnoris PLC



Tema mnpaktuunoro 3ausaTTs: [liakimroueHHs 10 O€3IpOTOBOI Mepexi Ta
HaJallITyBaHHS MapaMeTpiB MIKMEPEKEBOTO EKPaHy.

CamocriiiHa poOoTa: ompaloBaHHA Marepiady JeKlii Ta BHUKOHAHHS
TECTOBUX 3aBJIaHb.

Tema 5. TexHoJ10TiI I7100aJIbHUX 0€3APOTOBUX MEPEK:

CrinbHUKOBHH 3B’s130K. OcOOIUBOCTI OYI0BU CTIILHUKOBOT Mepexi. Komipku
(cTuibHMKH, YapyHKH). OOnaHaHHSI MEpexi CTUIbHUKOBUX orepaTopiB. KiHiese
oOnasHaHHS KOPUCTYBayiB CTIILHUKOBUX Mepex. Poyminr. Xenmosep. Po3Butok
MOKOJIHB 3B’s13Ky. CydacHU cTaH BUMOT JO0 MPOJYKTUBHOCTI Mepex. CyuacHui
ctan Mepex. [Iporno3 3pocrtans tpadiky. [Ipioputesamis tpadiky. IIpuctpoi.
[Toxominus cTinbHUKOBOTO 3B’s3Ky 1G/2G/3G/4G/5G.  CTimbHUKOBUM 3B'S30K B
VYkpaini: VoLTE (Voice over LTE), Craptr 5 G B VYkpaini . IlopiBHSHHS
BU3HAUEHUX TMapaMETpiB CHTHATIB PI3HUX TMOKOMIHb MOOUIBHHX MEpex
CTUTbHUKOBUX MEPEXK ONepaTopiB YKpainu

CamocriiiHa poOoTa: OIpalloBaHHsS Marepiady JeKIiid Ta BHUKOHAHHS
TECTOBHX 3aBJIaHb.

Tema 6. TexHoJ10rii HA3¢MHOTI0 Ta CYIIyTHUKOBOTI'0 3B’ AI3KY:

JlokampHi TexHoisiorii Ta TtexHosorii OmmxkHBOI aii.  BLUETOOTH.
CamoopranizoBani Mepexi . Mesh mepexi. Mepexi [oT: LoORaWAN, Zigbee, NB-
loT. Texuonorii 6mmwkaboi 30U RFID, NFC. CynyrHukoBuii 3B’s130k. GPS/A-
GPS

Tema npaktuyHoro 3auarts: IliakmtouenHs npuctpoiB loT no moMamHboro
IUTI03Y Ta MOHITOPUHT MEPEXKI.

CamocrtiiiHa poOoTa: oOINpalloBaHHA Marepialy JEeKUId Ta BHKOHAHHS
TECTOBHX 3aBJIaHb.

Tema 7. TexHoJ10TiI 10CTYILY 10 IJ1002JIbHUX MEPeK:

Bunu curnanis. [lonsttrs Mmogymsiiii. Metoau komyTartii. Tormonorist Mmepexi.
Cnocobu moctymy 1m0 riobanbHux Mepex IaTepnHer. TexHomorii mpoBOIOBOTO
noctyny. XxDSL mocrymn. Texuonorii FTTx. Texnomnoris xPON. Buau curnamis.
[Tonsittst  «™momymsittisi». I[lepeTBOpeHHST aHAJIOrOBHX CHTHANIB y IU(POBI.
KsantyBannss Tta mguckperm3amis. ALl Tta IIAIl. Knacudikamis wmeromiB
komyTarii. Meroaun komytarii. Komyramis kanamiB . Komyrarliss makeTis.
KomyTariis noBinomiens. Buau kanamiB 383Ky Ta crmocoou po3auvieHHs. Metonu
MyJIbTUILIEKCYBaHHS KaHaliB: YactotHe posauieHHs kananie (YPK / FDM),
Pozninenns kanam 3a yacom (PKY / TDM), MynbTuIieKCyBaHHS 3a JOBXKUHOIO
xBuii (WDM). MynbTuIiieKCyBaHHs Ta JEMYJIbTUILIEKCYBaHHS TTOTOKIB

CamocriiiHa poOoTa: oOmpaloBaHHsA Marepiany JeKUid Ta BUKOHAHHS
TECTOBHX 3aBJIaHb.

MoayabHuii KOHTPOJIb 1 (BUKOHAHHS TECTOBUX 3aBJIaHb)
3micToBHMi MoayJIb 2. IHdokOMyHiKaLiliHI cHCTEMM.

Tema 1. Moaeas OSI Ta TCP/IP:



Mogens OSI. PiBai Mogeni OSI. Ilpuxnamgu npotokomiB mozpeni OSI.
Mopens TCP/IP: Kanansuuii piBess (link layer), MixxmeperxeBuii piBeHb (internet
layer), TpancriopTHuii piBeHb (transport layer), Ilpuknaguuii piBens (application
layer). 1 piBenb mogzeni OSI @izuunuit (physical). OCHOBHI XapaKTepUCTUKH
OcnogHi (yHk1ii. TexHonorii Ta mpoTokoau. OpraHizaiisi Mepexi

Tema mnpaxktuyHoro 3aHsATTSA: Buxopucranns mnporpamu Wireshark s
MIePEXOIUICHHS MEPEKHOTO Tpadiky Ta HOTo aHaizy.

CamocrTiifHa poOoTa: OMpaloBaHHA MaTepiany JeKIid Ta BHKOHAHHSA
TECTOBHX 3aBJIaHb.

Tema 2. Kananbunii piBens (data link) mogeai OSI:

[TpoTokonu Ta TexHonorii kaHampHOro piBHi. MAC Ta LLC migpiBHi.
@Oyukii. Metogu A0CTynmy A0 CEpeloBHINA B JIOKAIBHUX Mepexax. [umu
npoueayp LLC. Tunu xaapiB piBus LLC. Ctpykrypa kaapa. CTpykTypa Kaapy
LLC. ®i3uynuit Ta kananpHuil piBeHb Ethernet. Crtpykrypa kaapy Ethernet .
@opmar kaapy 802.3 ta 802.11. MAC anpeca.

CamocriiiHa poOoTa: OIpalloBaHHsA Marepialy JeKIii Ta BHUKOHAHHS
TECTOBUX 3aBJIaHb.

Tema 3. Mepexuuii piBenb (network link) moaxesi OSI:

[Iporokonu mepexHoro piBHs. I[Iporokon IP . OcuoBu pobotu IHTEpHET
mpoTOKONy. YuacHUKU Mepexi. [Pv4 aapecanis. Macka migMepexi. MepexeBuid
(network). IPv4. Tunm poscwiok . IlpuBatHi agpecu. OcCHOBHI HpoOIIEeMH
nporokoiy [Pv4. IIporokon IP Bepcii 6 (IPv6).

Tema npaktuyHoro 3auATTA: [P-agpecaiis B iHQOKOMYyHIKALIMHUX MepexKax

CamocriiiHa poOoTa: oOIpanoBaHHA Marepialy JeKUId Ta BHKOHAHHS
TECTOBHX 3aBJIaHb.

Tema 4. B3aemoais mepe:x IPv4/IPv6:

Posnoninenns IP agpec. Aapecartis IPv6. Iominmenus B IPv6 Ha BiqMiHY Bij
IPv4. Pizauns IPv4/IPv6. Tlepexin 3 IPv4 na IPv6. NAT. IIpoTrokonun MepexHOTO
piBas TCP/IP: ICMP ta IGMP

Tema npaktuyHoro 3ausaTTs: [Ipuniun po6oTu Texnonorii NAT.

CamocriiiHa poOoTa: OIpaloBaHHsA Marepiady JeKIid Ta BHUKOHAHHS
TECTOBUX 3aBJIaHb.

Tema 5. TpancnopTHuii Ta ceancoBuii piBHi moaesai OSI:

TpancnoptHuil piBens (transport link) moaem OSI. ITorokonu TCP ta UDP.
[TpoTtoxon TCP/IP (Transmission Control Protocol/Internet Protocol). Pizuuiist mixk
TCP ta UDP. IIporokon tpancnoptaoro piBas OSI (TCP/IP): RSVP. TCP- ta u
UPD-noptu. CeancoBuii piBensb (session link) moneni OSI.

CamocriiiHa poOoTa: oOmpanoBaHHS MaTepiaidy JeKUii Ta BHUKOHAHHS
TECTOBHX 3aBJIaHb.

Tema 6. PiBeHb npeacraB/ieHHsl Ta NPUKJIaAHUI piBeHb moaenai OSI:

PiBenn mpezacrarienns (presentation link) mogem OSI. UTF-8 mpotu UTF-
16. IIpuknaguuii piBenn(application link) mogemi OSI. [IpoTokonu nmpukiIagHOTO
piast TCP/IP. DNS (domain name system). Dynamic Host Configuration Protocol
(DHCP). IIporokon mporpamu HTTP (hypertext transfer protocol). FTP (file
transfer protocol). SSH (secure shell). POP3 (Post Office Protocol). IMAP. SMTP



(Smple Mail Transfer Protocol). NTP - Network Time Protocol. Iakancymsimis ta
nekancyssiisa nanux y moaeni OSI. IEEE Project 802

Tema npaktuyHoro 3ausATTs: [Ipunuun podotu Texnonorii VLAN.

CamocriiiHa poOoTa: oOIpaloBaHHsA Marepialy JeKlid Ta BHUKOHAHHS
TECTOBUX 3aBJIaHb.

Tema 7. CyyacHi inpokoMyHikaliiiHi TeXHOJIOTII:

Ponp iH(bOKOMYHIKaIIN y cydacHOMY ITM(POBOMY CYCHUIBCTBI. ['J1oOanpHa
iHpOKOMYyHIKalliifHa  1H(QpacTpyKTypa. VYkpaincpka  iH(OKOMYyHIKaIliitHa
iHbpacTpykTypa. Tumm curHamiB Ta cydacHi meroau ix oOpoOku. CrtaH Ta
PO3BUTOK KaHAJIB 1 cucTeM 3B’s13Ky. CTaH Ta pO3BUTOK KaHAJIIB 1 CHCTEM 3B SI3KY.
CydacHi MepexeBi apxiTektypu. Wi-Fi Ta 0e3apoTOBI TEXHOJOTiIi HOBOTO
nokoJiHHs. [Hdopmariiina 6e3neka Ta kidep3arpo3u. O6poOKka BENIMKHUX JaHUX Ta
aBTOMaTu3aiis. MynbTUMEIIHHI CHUCTEeMH Ta HOBI (opMaTH KOMYHIKAIli.
[lepcnextuBu po3BUTKY 1H(MOKOMyHiKamii 2025-2030. UITyuyHuil 1HTENEKT Yy
1H()OKOMYHIKAIIISX: PO3BUTOK, BIPOBAKEHHS Ta MallOyTHE

CamocriiiHa po0OoTa: onpaIfoBaHHsI MaTepialy JIEKI[1 Ta BUKOHAHHS
TECTOBUX 3aBJIaHb.

MoayabHui KOHTPOJIb2 (BUKOHAHHS TECTOBHUX 3aBJ/IaHb)

3microBuuii moayJib 3. Kypce Cisco: IT Essentials (Ocuosu IT).

Tema 1 Berynm g0 amapatHoro 3a0e3dne4eHHs IMEPCOHAJIBLHOIO
komm'iortepa. OOpaHHA BiANOBIAHMX KOMII'FOTEPHUX KOMIIOHEHTIB ISl
no0y10BH, PeMOHTY 200 OHOBJICHHS NEPCOHAJIBLHUX KOMII'IOTEPIiB:

[lepconanbHuii koMmO'torep fK KOMIIOHEHTH MEPCOHAIBLHOTO KOMIT'HOTEpa
npaioTh pazoM. Kommnonentu I[IK Oco6nuBocti Ta ¢yHKIT KOMITIOTEPHHUX
KoMITOHEHTIB. JlemoHTaxk komm'totepa JJemonTtax [1K.

CamocriiiHa poOoTa: ompalfoBaHHs MaTtepiany JIeKIid. BUKOHaHHS TeCTOBUX
3aBIaHb

Tema 2. Monrtax IIK BcraHoBjieHHSI KOMIIOHEHTIB B NMpoueci mo0yaoBu,
PEMOHTY i OHOBJICHHS NEPCOHAJIbHUX KOMII'IOTEPIB:

MoHnTax komn'torepa MOHTax KOMII' FOTEpa.

CamocriiiHa po0oTa: onpalroBaHHs Martepiany JIeKUid. BUKOHaHHS TeCTOBUX
3aBJaHb

Tema 3. Po3smmupeHe koMn'loTepHe amapaTtHe  3a0e3le4YeHHS
BcTraHoBJIeHHS | HAJIAIITYBAHHS KOMIIOHEHTIB /IJIS1 OHOBJIEHHSI KOMII'I0TEpa.

3aBaHTaxkeHHs1 koMmm'torepa Sk mepesiputu HanmamtyBaHHs BIOS 1 UEFL
Enextpoeneprisi EnexrpoxuBiieHHss koM 'iorepa. Posmmpenuit  (yHKIioHan
koMm'iorepa  [losicHeHHs ~ (YHKIIOHATBHUX  MOXJIMBOCTEH  KOMIT IOTEpa.
Kondirypamiss xommn'torepa Bubip KOMIOHEHTIB [l OHOBJICHHS KOMII'FOTEpa
BIIMOBIAHO JI0 BHMOT. 3aXHCT HABKOJHWIIHBOrO cepemoBuma HeoOxigHi
MPOLEAYPH JUIsl 3aXUCTY HABKOJIUIIHBOTO CEPEOBUILIA.



CamocriitHa poboTa: OIpaloBaHHsI MaTepianty JieKiii. BUKoHaHHS TeCTOBUX
3aB/IaHb

Tema 4. IlpodinakTuuHe 00CJIyroByBaHHSI TA YCYHEHHSI HECTIPABHOCTEH.
BukoHaHHSI MOIIYKY Ta YCYHEHHSl HECNPAaBHOCTeH MepPCOHAJIbHHX
KOMII'IOTepiB:

[TpodinakTuyHe oOcayroByBaHHs st 4oro ciijy MPOBOJUTH MPOITaKTUIHE
oOCIyroByBaHHs Ha TMeEpCOHAIbHUX KoMil'torepax. [Ipomenypa mnomyky Ta
yCyHEHHs HecmpaBHOcTeil. Bupimenns npobrem 13 [IK ta mnepudepiiinnmu
IPUCTPOSMHU.

CamocriitHa poOoTa: OIpalfoBaHHsI MaTepiany Jiekiii. BUKoHaHHS TeCTOBUX
3aBJlaHb

Tema 5. Komn’rorepni mepeski: ocHOBHI noHsaTTs [losicHeHHs1 B3aeMoil
KOMII'IOTePiB y Mepe:Ki:

Komnonentu mepex Ta ix Tunu KOMIOHEHTH 1 TUIIM KOMIT'IOTEPHUX MEPEX.
MepexeBi TpOTOKOJM, CTaHAApTH Ta cepBicu MepexeBl IPOTOKOJIM, CTaHAAPTH 1
cepBicu. MepexeBi mpuctpoi [lpusHaueHHs npucTpoiB y Mepexi. Mepexkesi
ka0eni BUroToBIIEHHS MEpexKEBOTO KaleIIo.

Tema mpaxtuuHoro 3aHsTTs: O3HaiiomneHHs 3 nporpamoro Cisco Packet
Tracer

CamocriiiHa poboTa: orpalfoBaHHsl MaTepiany JieKlii. BUKOHaHHS TecTOBUX
3aBJlaHb

Tema 6. Ilpuxkiaagna mepexeBa Bazemolis HanamryBaHHsT NpUCTPOIB
JJIA Iepeaavi JaHUX [0 Mepeixi:

[TigkarodeHHs TPUCTPOIB 10 Mepexi HamamryBaHHS NPUCTPOIB IS
JIpOTOBUX 1 0e3mpoTroBux Mepexk. OCHOBHa Mpoleaypa MOUIYKYy Ta YCYHEHHS
HecrpaBHOCTEN Mepex [lomryk Ta BHSBIEHHS HECIPABHOCTEM y Mepexkax Ta ix
BUPIIICHHS.

Tema npakTuyHOoro 3aHATTS: [liKIIFOUEHHS PUCTPOIB 10 MEPEKI.

CamocriiiHa poOoTa: OmpalfoBaHHs Matepiany JIeKIid. BUKOHaHHS TeCTOBUX
3aBJlaHb

Tema 7. HoyrOykm Ta inmi mo0iibHi npuctpoi IlosicHeHHs nmpouexypu
NMOMYKY I YCYHEeHHSI HeCHpaBHOCTeil HOYTOyKiB Ta IHIIMX MOOLILHHX
NPUCTPOIB:

XapakTepuCTUKU HOYTOYKIB Ta IHIIUX MOOUIBHUX MpUCTPOiB OCcOOIUBOCTI Ta
¢yHkuii HOYTOYKIB Ta IHIIMX MOOUIBHUX HpHUCTpoiB. HamamtyBaHHs HOyTOyKa
HamamtyBanHs mapaMeTpiB €JNEKTPOXKUBJICHHS Ta OE€3ApOTOBOTO JOCTYIY Ha
HOyTOyKax. BcTaHOBIEHHS Ta HaJalmTyBaHHS oOOJiaqHAHHS 1 KOMIIOHCHTIB
HOYTOYKIB BuaneHHs 1 BCTaHOBJIEHHS KOMIIOHEHTIB HOyTOyka. Orjisii 1HIIOTO
oOnajHaHHs AJig1 MOOUIBHUX MpUCTPoiB [Ipu3HayeHHS 1 XapaKTEPUCTUKU 1HIIUX
MOOUTbHMX mpucTpoiB. [lig'emHanHss 70 Mepexi 1 €JNeKTPOHHA TMOINTa
HanamtyBanHs MepexeBUX 3'€lHaHb Ta TOCIHYr EJIEKTPOHHOI IMOINTH Ha
MOOUTEHUX TpUCTposiX. [IpodinakTuune 0OCIYroByBaHHS HOYTOYKIB Ta 1HIIMX
MOOUTBHUX MPUCTPOiB BUKOpHUCTaHHS OCHOBHHUX MPOQITAKTUIHUX TPOLETYp IS
oOcyroByBaHHs HOYTOYKIB Ta 1HITUX MOOLTEHUX IPUCTPOiB. OCHOBHA MpoIieaypa
MONIYKY Ta YCYHEHHS HECTIpPABHOCTEH /I HOYTOYKIB Ta I1HIIMX MOOUTBHUX



npucTpoiB. [Iponienypu ycyHeHHST HECTIPAaBHOCTEH HOYTOYKIB Ta 1HIIUX MOOUTEHUX
MIPUCTPOIB.

CamocriiiHa po0oTa: onpalfoBaHHs Martepiaiy JIeKiiid. BUKOHaHHS TeCTOBUX
3aB/IaHb

Tema 8. [IpunTepu BeTaHoB/IeHHSI MPUHTEPIB BiANOBIIHO 10 BUMOT:

3aranpHl ¢yHKIII npuHTEepiB [Ipu3HaueHHs Ta XapaKTEPUCTUKU MPUHTEPIB
pi3aux TumiB. .IlopiBHsSHHA TUMIIB TpuHTEpiB [IOpIBHAHHS TPUHTEPIB Pi3HUX
TUMiB. BCTaHOBJIICHHS Ta HaJAIITyBaHHS TNPUHTEPIB BcTaHOBIEHHS TpHUHTEpA.
CrninpHe BUKOpUCTaHHS TpuHTEpiB HamamTyBaHHS CHUTBHOTO BUKOPUCTAHHS
npuntepa. Ilpodimaktnyne oOCTyroByBaHHs Ta YCYHEHHs HECIpaBHOCTEH
MPUHTEPIB SIK MOYKHA TTOKPAIIUTH JOCTYITHICTh IPUHTEPA.

CamocriitHa poOoTa: OIpalfoBaHHsI MaTepiany Jekiii. BUKoHaHHS TeCTOBUX
3aBJlaHb

Tema 9. Bipryanizauis Ta xmMapHi o0uucaensss Bipryanizaniss Ta xmaphi
004YMCIICHHS:

Bipryamizamis XMapHi TeXHOJIOTIl Ta BipTyamnizailis. XMapHi OOYMCICHHS
[TopiBHSIHHSA Ta CIIBCTABJICHHS KOHIICTI[I XMApHUX O0YUCIICHbD.

CamocriiiHa po0oTa: ompalfoBaHHs Matepiaity JIeKIiid. BUKOHaHHS TeCTOBHUX
3aB/IaHb

Tema 10. BcranoBiennss Windows BcraHoB/ieHHsI onepamiiiHUX CHCTEM
Windows:

CyuacHi omneparfiiini cuctreMu CHCTEMHI BHUMOTH OIEpAIITHUX CHUCTEM.
KepyBanus nuckamu CtBOopeHHs po3ainy y Windows 3a J0OMOMOIow yTHUIITH
KepyBanns amckamu. BcTaHOBIEHHS Ta  TOCTIIOBHICTh — 3aBaHTaKEHHS
BcranoBnenns onepartiitHoi cuctemu Windows.

CamocriiiHa po0oTa: onpalroBaHHs Martepiany JIeKIid. BUKOHaHHS TeCTOBUX
3aB/IaHb

Tema 11. HanamryBanusa Windows KepyBannsi i 00cayroByBaHHs
onepauiitnux cucreM Windows:

PoGounii crin ta DaitnoBuii npoBinHuk HamamryBanHs poOodoro croiy Ta
nposiganka Windows. HamamryBanns Windows 3a momomororo Ilanemi
kepyBanHa HanamryBanus Windows 3a pomomororo Ilaneneit kepyBaHHS.
AIMIHICTpYBaHHS CHUCTeMU BuKOpUCTaHHS 1HCTpYMEHTIB Ta yTHIIT JJIA
kepyBaHHA cuctemMor0 Windows. [HCTpyMeHTH KOMaHIHOTO psaka. Bukopuctanus
IHCTPYMEHTIB KOMaHAHoOro psanka Microsoft Windows. MepexeBa cucrema
Windows HanamryBanust komn'totepa 3 Windows 1111 poOoTH B Mepexi. 3araibHi
MeTOaU TPOQIIAKTUIHOTO OOCIyrOBYBaHHS OIEpaliiHuX cucTteM. BukoHaHHs
npodiIaKTUYHOTO OOCIYTrOBYBaHHS Ha KOMITHOTEpl 32 JOMOMOTOK IHCTPYMEHTIB
Microsoft Windows. OcHOBHMII Tpolec BHSBJIEHHS HECHPABHOCTEH ISt
omepatiituux cucteM Windows Ilpouenypu  yCyHEeHHS  HECHpaBHOCTEH
omepartiiaux cucteM Microsoft Windows.

CamocriiiHa po0oTa: ompaIfoBaHHs MaTepiany JICKIid. BUKOHaHHS TeCTOBUX
3aB/IaHb



Tema 12. Onepauiiini cucreMu MOOLIBHMX NMPHUCTPOIB, Linux Ta macOS
HanamryBaHHsl, 3aXMCT | YCYHEHHSI HECNHPAaBHOCTEeH /s MOOLIBHUX
onepauiiHux cucrem, Linux ta macOS:

Omnepariiini  cucreMd  MOOUTbHUX — mpuctpoiB  [lpu3HauenHs  Ta
XapaKTEPUCTUKHU OTEpalIiHUX CUCTEM MOOUTbHUX HpUcTpoiB. Crocodu 3axucry
MOOUTbHUX TpHUCTpoiB Crnocobu 3axucTy MOOUTBHHUX HpUCTpoiB. OmnepariiiHi
cuctemu Linux ta macOS Ilpu3HadeHHs Ta XapaKTEPUCTUKU ONEPALIMHUX CUCTEM
Linux Tta macOS. ba3oBi mpoliecn TMONIYKY 1 YCYHEHHS HECHPABHOCTEH ISt
OTepalifiHuX CcUcTeM s MOOUIBHHX mpucTpoiB, Linux 1 MacOS Ilpouexypu
YCYHEHHS HECTIPABHOCTEH 1HIINX OMEPAIifHIUX CUCTEM.

CamocriitHa poboTa: OIpalfoBaHHsI MaTepiany Jiekiii. BUKoHaHHS TeCTOBUX
3aBJlaHb

Tema 13. be3snexka BnpoBamxenHs 0a30BHX (YHKUIH 3axucTy BYy3Ja,
JAHUX TA MEPeKi:

3arpo3u Oesmeni 3arpo3u  Oesmeni. [lomituka Oe3nexku Ilponeaypu
3a0e3neueHHs Oesneku. besneka poboumx cranmii Windows HanamryBanus
OCHOBHUX IapaMETpIB Ta MOJITUKH O€3MeKH A KIHIEBUX NpHUCTpoiB. besneka
oe3nporoBux Mepexk HamamryBanHsa mapaMmerpiB  Oe3neku  O6€3ApOTOBOTO
3B's13Ky.ba3oBuil MONIyK 1 yCyHEHHS HECHpPAaBHOCTEH, K1 MOB's3aHI 3 OE3MEKOI0
[Tpoueaypu nomryky Ta yCyHEHHsI HECIIPaBHOCTEH MOB'A3aHUX 3 OE3MEKOIO.

Tema npaktuyHoro 3ausATTA: HanamryBanHs O6e3nexku 0e31pOTOBUX MEPEK.

CamocriiiHa po0oTa: OnpaltoBaHHs Marepiany JIeKUid. BUKOHaHHS TeCTOBUX
3aBJlaHb

Tema 14. IT ¢axiBeusn Ilosicuenns poai i 000B's3kiB I'T ¢gaxiBus:

Komynikamiitni HaBuuku Ta IT ¢axiBeup YoMy xopoln KOMyHIKaTHBHI
HAaBUYKH € BaXUJIMBOIO yacTuHOIO podotu IT daxiBus. OnepatusHi npouenypu Ak
KepyBaTH 3MiHaMH 1 He3aIlJIAHOBAaHUMH 3005MHU B Oi3Hec-cepenoBuii. ETuyHi Ta
IPaBOBl AacleKTH SIK MpaBWIbHO NOBOJUTHCS NPU BUHUKHEHHI IMPaBOBUX Ta
eTnuHux nutanb B [T-ramysi. ®axismi call-ientpy YMoBu pobotu call-tieHTpiB 1
000B's13KH1 (HaxiBIliB.

CamocriiiHa poOoTa: ompalfoBaHHs Matepianty JIeKIid. BUKOHaHHS TeCTOBUX
3aBJlaHb

MoayabHuii KOHTPOJIb 3 (BUKOHAHHS TECTOBUX 3aBJIaHb)

5. InauBiayanbHi 3aBAaHHA
He nepenbaueno HaBYAJIbHUM TLJIAHOM.

6. MeToau HAaBYaHHSA
MeTonu cTUMYTIOBaHHS 1 MOTUBAIIIT HABYAJIBHO-TT13HABAIBHOT TISUTBHOCTI:
1) nepekoHaHHs y 3HaYYyIIOCTI HABYAHHS;
2) BUMOTH;
3) CTBOpEHHS CUTYaIlii 3aI[IKaBICHOCTI.
Mertoau oprani3aiiii Ta 341HCHEHHS HaBUYJIbHO-ITI3HABAIBHOT TISIIbHOCTI:
1) MOsICHIOBAJIBHO-1TTIOCTPATUBHU;



2) cnoBecHU# (pO3MOBIIb, JCKIis, OeCia, MOSCHEHHS);
3) HaouHUM (LIFOCTpAllisl, AEMOHCTpAITiA);
4) npakTUYHUM (BIPaBH).

7. MeToau KOHTPOJIIO
[ToToyHU# KOHTPOJIH, MOYIBHUM KOHTPOJIb, CEMECTPOBHIN KOHTPOJIb — 31K

8. Kpurepii ouiHioBaHHS Ta po3nmoaii 6aJiis,
SIKi OTPUMYKOTH 3100yBayvi 0CBiTH

Tabmuns 8.1 — Po3nofin OamiB, sIKi OTPUMYIOTH 3/100yBadi OCBITH

. . banu 3a ogHe 3aHsaTTa | KinbKicTh 3aHATH Cymapna
Ckrna1oBi HaBUAJIbHOT POOOTH . .
(3aBIIaHHSA) (3aB/1aHb) KUIBKICTh OaiB

3micToBHUMIT MOayJIb 1

Po0Oora Ha nekuisax 0...1 6 0...6

Bukonanns 1 3axuct 0..5 2 0..10

MPAKTHYHUX POOIT

MopaynbHUN KOHTPOJIb 0...10 1 0...10
3MicTOBHUIT MOTYJIb 2

Po6ora Ha nekmisx 0...1 6 0...6

Bukonanns 1 3axuct 0..5 3 0..15

MPAKTHYHUX POOIT

MonynbHUN KOHTPOJIb 0...10 1 0...10

3micTOBHUIT MOAYJIb 3

Po6ora Ha nekmisx 0...1 4 0...4

BukonaHHs 1 3aXHCT 0.5 3 0...15

MPaKTUYHUX POOIT

MoaynpHUN KOHTPOJIb 0...12 2 0...24

Ycboro 3a cemecTp 0...100

CemecTpoBuil KOHTpOJIb (3aJiK) MPOBOAMUTHCS y pa3i BIAMOBHU 3700yBaya
OCBITH BIJl 0aiB MIJCYMKOBOTO KOHTPOJIIO 1 32 HasIBHOCTI JIOMYCKY A0 3amiky. [1ia
4yac CKJIaJIaHHA CEMECTPOBOIO 3ajiKy 3100yBay OCBITH MAa€ MOKJIUBICTb OTPUMATH
makcumyMm 100 Gamis.

biner nns 3aniky ckiiazaeTbCs 3 JBOX TEOPETUUHMX MUTaHb (40 OaiiB 3a
KOXHE) 1 OJHOr0o npakThu4Horo (20 6amiB).

Ta6muis 8.2 — Illkanu oriHOBaHHS: OanbHA 1 TpaAUITiiHA

Cyma Gaib Or1igka 3..a Tpa)lI/II_Ii.I\/'IHOIO [IKAJIOIO |
IcnuT, nudepeHuiitHmii 3a1iK 3anik
90 - 100 BinmiaHO
75— 89 JHoOpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 HesanoBisnibHO He 3apaxoBano

Kpumepii ouinroeannsa pooomu 3000ysaua oceimu npomazom cemecmpy




3agoBinbHo (60-74). Tlokazatu MiHIMYM 3HaHbL Ta yMiHb. 3axuctutH 60%
BCIX MPAKTUYHUX POOIT Ta 37aTH MOAYJIbHI TECTYBaHHs. 3HATH TUIM CUTHAIIB Ta
3aBaji, TUMHM KaHAJIB 3B’SI3KYy, TUIIU MEPEXK Ta OCOOJUBOCTI iX MOOYAOBH . YMITH
BUKOHYBATH PO3PI3HATH MEPEXKi 3B S3KY.

Joope (75-89). TBepao 3HATH MiHIMYM, 3aXHUCTHTH BCl MPAaKTU4YHI POOOTH, Ta
31aTH  MOJYJIbHI TECTyBaHHsS. YMITH: BHUKOHATH aHali3 Bi3yaJbHOI SIKOCTI
300paxeHHs. 3HaT OCHOBHI BHJM MOMAYJIALII Ta BMITH iX BIAPI3HATH. 3HATH
OCHOBHI THITA KOJTyBaHHS Ta BMITH KOPHUCTYBATHUCS aITOPUTMaMU KOTyBaHHS.

Bigminno (90-100). 3gatu BCi KOHTPOJIBHI TOYKH 3 OIIIHKOKO «BIAMIHHOY.
JlockOHaJIBHO 3HATH BCl TEMH Ta yMITH 3aCTOCOBYBATH iX.

9. [MosiTHKAa HABYAJIBLHOTO KYpCY

BinBinyBanns 3aHsitb. Perymsmiss nporyckiB. [HTepakTUBHHI XapakTep
Kypcy nependadae 0OOB’SI3KOBE BiJIBIIyBaHHSI IMPAKTUYHUX 3aHATh. 3700yBadi
OCBITH, $IKl 3a TIEBHUX OOCTaBUH HE MOXYTh BIJIBIIYyBaTU MPAKTHUYHI 3aHSITTS
peryiasipHO, TIOBHHHI MPOTATOM THXHS Y3rOAUTH 13 BHUKIagadeM rpadik
IHJUBIIyaJIbHOTO BIANPAIIOBAHHS MPOMYIIEHUX 3aHiATh. OKpeMi MpoIyIieH1
3aHATTS MaloTh OYTH BIJNpalbOBaHI Ha HAMOIMXKYIM KOHCYJBTAIli MPOTITOM
THKHS TMICHIS X TPOIYCKy. BiampaiiroBaHHsl 3aHSATh 31HCHIOETBCS YCHO Y (popMi
criBOeCiIM 32 MUTAHHSIMH, BU3HAYCHUMH TUTAHOM 3aHATTA. B okpemux BUmMagkax
JO3BOJISIETBCSL  MMHCHMOBE  BIMpPAIIOBaHHS MPOMYMICHWX 3aHATh  IIITXOM
BUKOHAHHS 1HAUBIIyaIbHOTO MUCHhbMOBOTO 3aBJaHHSI.

JloTpuMaHHsI BUMOI aKaJAeMi4HOI J00po4yecHOCTI 3700yBayamMu OCBITH
MM YaCc BHUBYEHHS HABYAJILHOI IUCUMIUIIHMA. [l yac BHUBYEHHS HaBYaJILHOIL
JUCUUIUTIHU  3700yBayl OCBITH MalOTh JOTPUMYBATUCS 3arajbHONPUUHSITUX
MOpPAJIbHO-€TUYHUX HOPM 1 TMPaBWI  TOBEAIHKH, BHMOT  aKaJEMIYHOl
noopodecHocTi, mependadyeHnx KopekcoMm akamemidyHOi J00pOYECHOCTI Ta
3a0e3nedeHHs] 11 JOTpMMaHHA HallloHaJIbHOTO aepOKOCMIYHOTO YHIBEPCHUTETY
«XapkiBCcbKul aBlamiiHui 1HCTUTYT». OUIKY€ThCS, IO pOOOTH 3/100yBayiB OCBITH
OynyTh iX OpUTIHAJIBHUMH JOCHIDKEHHSIMH a00 MiIpKyBaHHSIMH. BiACyTHICTH
MOCWJIaHb HAa BHKOPUCTaHI JpKeperna, (GaOpuKyBaHHS JKEpeNn, CHUCYBaHHS,
BTPY4YaHHS B POOOTY IHIIKX 3/100yBayiB OCBITH CTaHOBJISITH, ajie HE OOMEXKYIOTh,
NPUKIAIA  MOXJIMBOI  aKaJeMidHOi HeIoOpouecHOCTi. BusiBieHHsS  o03HaK
aKaJIeMIqYHOT HEIOOpOYEeCHOCTI B MHUCHMOBIM poOOTI 3700yBavya OCBITH €
M1JICTaBOIO IS ii He3apaxyBaHHS BUKJIaJaueM HE3aJIe)KHO Bijl MacHITadiB ruiariaty
4y oOMaHy.

Bupimennss konduiikriB. Ilopsgok 1 mnpoueaypu  BperysirOBaHHS
KOH(JIIKTIB, MOB’A3aHUX 13 KOPYNUIHHUMU 1IMH, 3ITKHEHHSIM 1HTEPECIB, PI3HUMHU
dbopmMamMu TUCKpHUMIHAII, CEKCyalbHUMHU JOMAaraHHSIMH, MIKOCOOUCTICHUMH
CTOCYHKAMH Ta IHITUMHU CUTYAIlISIMH, 1110 MOKYTh BUHUKHYTH I11Jl YaC HaBYAHHSI, a
TaKOXX TIpaBWJIa €TUYHOI TOBENIIHKU perIaMeHTYIOThCcsi KojekcoM eTuku B
HamionanpHOMY aepOKOCMIYHOMY YHIBEpCUTETI «XapKiBCbKMM aBiallliHUMN
THCTUTYT».



10. MeToauyHe 3a0e3me4eHHs

1. HaBuanbHO-METOIMYHE  3a0€3MeUeHHs JIUCHMIUIHM  "[HCTpyMeHTaIbH1
3aco0u 1HPOKOMYHIKAIIMHUX TEeXHOJIOTIH" niia OakanaBpiB / Harl. aepokocM. yH-T
iM. M. €. KykoBcbkoro "XapkiB. aBiail. iH-T" ; po3po0. B. I1. Omiiinuk. - Xapkis,
2019. - 106 c . - http://library.khai .edu/library/fulltexts/doc/ _01Instrumental n.pdf

2. CucteMHHMI aHaji3 1 MaTeMaTHYHE MOJICIIOBAaHHS 1H(OpMALIMHUX CHUCTEM
[Enextponnuii pecypc] : HaBY. moci6. po mpakt. poOit / 1. K. Bacunbera, H. B.
Koxemsikina. — XapkiB : Hail. aepokocM. yH-T «XapkiB. aBiail. iH-T», 2025. — 99 c.

3. Kadenpa  indopmariitHo-komyHikamiitHux  Texnonorii  im.  O.O.
3enencekoro  (Ne  504) [Enextponnuit pecypc] / Pexum  goctymy:
https://dict.khai.edu

4. HaykoBO-TeXHiuHa 610mioTeka HarmionansHoro aepOKOCMIYHOTO
yHiBepcutery iM. M. €. JKykoBcbkoro «XapkiBCbKHM aBlallifHUM 1HCTHTYT»
https://library.khai.edu

5. Enexrponnnii pecypc Mentor (https://mentor.khai.edu)

11. PekomenoBana Jiiteparypa

ba3zoBa

1. Kypc Cisco IT Essentials: PC Hardware and Software [Enexrponnmii
pecypc] / Pexxum moctyny: https://www.netacad.com/courses/os-it/it-essentials

2. I'opbaruit 1.B., bonmapeB A.Il. TenekomyHikaiiiiHi MepeXi Ta CHCTEMH.
[Mpunimmu  QyKIioHyBaHHS, TEXHOJIOTII Ta MPOTOKONM. — JIbBIBChbKAa MOMITEXHIKA,
2016. - 336 c.

3. Mukutnmme A.I'., Mutauk M.M. , Cryxmak I1.JI. KoM’ roTepHi mepexi,
kaura.l. HaBuanpHMIT 1OCIOHHMK I TEXHIYHMX crerjaiabHocTed BH3
(pexomennioBano MOH VYkpainn) . — Marnomis, 2021. — 256 c.

4. Azapos O. 1., 3axapuenko C. M., Kanyk O. B. Komm’rorepni Mepexi :
nigpyynuk / Binnuusg : BHTY, 2020. — 378 c.

5. Onemienxo JI. M., Xiuko . B. IlporpamyBanHsi npuctpoiB IHTEepHETY
peueii: nadoparopuuii npaktukym / Kuis : KIII im. Iropst Cikopcekoro, 2019. —
47 c.

6. Kimumam M. M., Kononiit P. C. TenexomyHikalliifHi CHCTEMH TepeIaBaHHS
iHpopmartii / JIsBiB : Bua-Bo «JIpBiBchKka momitexHikay, 2018. — 632 c.

7. Kamran B. 10. Komm’torepui Mepexi (dyactuHa 1) : HaB4. Haod. 1mocid. /
Huinpo : HTY «/lninpoBcbka nomitexHikay, 2023. — Y.1. — 371 c.

JlonomizkHa

1. bypadok P.A. TenexkomyHikamiiiHi cHCTeMU TNepeqaBaHHS 1HQpopMaIli.
Metoau konyBaHHs. — JIbBiBCchbKa momiTexHika, 2015. — 476 c.

2. 'oponenpka O. C., I'mkaBuit B. A., Onuiryk O. B. Komm’rotepHi Mepexi :
HaBuYapHUN TTociOHMK / Bipawi : BHTY, 2017. — 129 c..

3. Kypakoscekuit b. 0., 3enis 1. O. Komm’torepHi mepexi. Yactuna 1
HapuanibHuil mociOnuk / KuiB : KIII im. Irops Cikopcekoro, 2020. — 336 c.
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4. Muxutimmea A, ., Mutank M. M., Cryxmak I1. JI., Tlaciumuk B. B.
Komm’rotepni mepexi. Kuura 1 : HaByanmpHuMil ociOHMK / JIBBIB : Mardomis, 2019, —
256 c.

12. Indopmaniiini pecypcu

1. Akanemis Cisco [Enexktponnuii pecypc]/ Pexxum noctymy: cisco.com

2. Mi>xxHapoIHUIM CO103 €JeKTpo3B’ 3Ky [EnexkTponnmii pecypce] / Pexum
JOCTYyIy: WWW.itu.int

3. MixxnapojiHa oprasizaiis 31 craHgaptuzaiii  [Exexrponnuii pecype] /
Pesxxum pocTymy: WWW.iS0.0rg.

4. Jlep>kaBHa CITy>k0a CIEIialIbHOTO 3B’S3KYy Ta 3aXUCTy iH(popmarii\ Ykpainu
[EnexTponHmit pecypc] / Pexum JNOCTYITY:
http://www.dsszzi.gov.ua/dsszzi/control /uk/index

5. IP odic: Ykpaincekuii HarioHaNbHUN O(ic 1HTEIEKTyadbHOI BIACHOCTI Ta
inHoBait  (YKPHOIBI) [Enextponnuit pecypc] / Pexum  pocrymy:
https://nipo.gov.ua


http://www.itu.int/
http://www.iso.org/

