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1. Onuc HaBYAJIBLHOI AMCIHHUILTIHA

HaiimenyBaHHs
MOKA3HUKIB

["ay3sb 3HaHB,
CrernianpHICTh,
crelianizaiis, piBeHb
BHUIIO1 OCBITH

XapaxkTepucTuka
HaBYAJIbHOI TUCIUTLTIHA

Ouna (zenna) popma
HABYAHHS

3arajgbpHa KUIBKICTB
KpeIuTiB — 4
roquH — 120

3MICTOBUX MOIYJIIB - 2

['any3p 3HaHBb
12 —indopmariitai

TEXHOJIOTIT

CremaibHICTD:

122 — KoM toTepHi HayKu

PiBeHBb BHUIIIOT OCBITH:

[Hepmmii (6akagaBpChbKH)

00608 310680 OuCyUnNIina

Pik niocomoexu:

4-i1

Cemecmp

7-1

Jekuii

34 rop.

Ipaxkmuumni,

CeMIHapCLKi

0 rom.

Jlabopamopui

34 rop.

Camocmiiina poooma

52 ron.

dopMa miICyMKOBOI0
KOHTPOJIIO:

CK3aMEH




2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIHUILIIHYA
MeTor0 BUKIIAJIaHHS AUCHUILIIHUA € — € POPMYBaHHS TEOPETUYHHUX 3HAHD Ta
MPaKTUYHUX HABUYOK 13 TMOOYIOBH, KEpyBaHHs, MOJEpHI3allii, MOHITOPUHTY Ta
JIarHOCTUKHU CYYaCHUX KOMIT IOTEPHUX MEPEK.
3aBaaHHA:
- dbopMyBaHHS y CTYJEHTIB 3HaHb Ta BMIiHb 3 TeOpii Ta MPAKTUKHU
oprasizaiiii Ta BAKOPUCTAHHS KOMIT IOTEPHUX MEPEK.
- BUBYCHHSI KOHIIEMII Ta MPHUHIUIIB OpraHi3aiii KOMIT IOTEPHUX
MEpPEK;
- BU3HAUEHHS MiClsl KOMITIOTEPHUX MepexX B 1HGopMaIiiHuX
cucremax (IC);
- MPOCKTYBAHHS KOMIT IOTEPHUX MEPEK;
- BU3HAYCHHS BUMOT JI0 KOMIT IOTEPHUX MEPEK 1 METOMIB iXHBOTO
3a0€e3MeYCHHS;
- BHUBUYEHHSI OCHOBHUX BUJIIB Ta TOIMOJIOTIHA KOMIT IOTEPHUX MEPEK.
[Ipotiec BUBYEHHS AUCIUIUTIHK CHPSIMOBAaHUN Ha (OpPMYBAaHHS €JIEMEHTIB
HACTYITHUX KOMIIETEHTHOCTEM.
InTerpajibHa KOMIETEHTHICTD:
3/MaTHICTh PO3B’SI3yBaTH CKJIAJHI CHEIladi30oBaHl 3ajadyi Ta MPaKTUYHI
mpo0sIeMu y raigy3i KOMIT IOTEpHUX HayK a0o y Mpolieci HaBYaHHS, 10 rnepeadaydae
3aCTOCYBaHHA TEOpI Ta METOAIB 1H(OPMALIIITHUX TEXHOJIOTIH 1 XapaKTepU3yEThCS
KOMILJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
3araJibHi KOMIIETEHTHOCTI:
https://onu.edu.ua/pub/bank/userfiles/files/edu-
programm/fmfit/OPP 122 Komputerni nauky bakalavr-2020.pdf
3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYyAIlIsIX.
3K3. 3nanHs Ta po3yMiHHS MPEIMETHOT 00JIacTl Ta pO3yMiHHA NMPpodecitHoT
TISUTBHOCTI.
CneuianbHi (paxoBi) KOMIETEHTHOCTI:
CK13. 3gaTHicTh 70 PO3POOKH MEPEKEBOTO MPOrPAMHOTO 3a0e3NeUeHHS,
110 (PYHKITIOHY€ HAa OCHOBI PI3HUX TOMOJIOT1M CTPYKTYPOBAHUX KaOEIbHUX CUCTEM,
BUKOPHCTOBYE KOMIT FOTEPHI CUCTEMH 1 MEPEKI Mepeaadi JaHUX Ta aHAJI3YE SKICTh
pOOOTH KOMIT IOTEPHUX MEPEK.

B pesynbpTaTi BUBUEHHS HABYAJIBHOI JUCHUIUIIHM 3100yBad BHINOiI OCBITH
MMOBUHEH 3HATH:

- MOJIeJb B3aEMO/II1 BIIKPUTUX CUCTEM,

- TEXHOJOT1i KaHAJIbHOTO PiBHA,

- TEXHOJIOT1i MO0Y/I0BU TJI00ANIBHUX MEPEK,

- TPOTOKONM  (DI3UYHOTO, KAHAIBHOTO, MEPEXKHOTO, TPAHCIOPTHOTO U
MIPUKJIQTHOTO PIBHIB,

- rtexunouorii Ethernet,

- KJIaCH MEPEKHOI0 00IaHaAHH,

- CTaHJApTH i 3aCO0M KepyBaHHS MEpEKaAMHU.


https://onu.edu.ua/pub/bank/userfiles/files/edu-programm/fmfit/OPP_122_Komputerni_nauky_bakalavr-2020.pdf
https://onu.edu.ua/pub/bank/userfiles/files/edu-programm/fmfit/OPP_122_Komputerni_nauky_bakalavr-2020.pdf

BmiTn:

- KOPHCTYBATHCS 3aC00aMH MOHITOPUHTY MEPEeXKI,

- HaJIaroJpKyBaTH MPOTOKOJW MapHIpyTHU3allii i MepexxHi GUIbTPH,

- aHaJI3yBaTH ¥ MPOTHO3YBATH MpaIle3/IaTHICTh MEPEXK 1 TeICKOMYHIKAIIHHUX
CUCTEM, iX MIJICUCTEM 1 BY3JIiB;

- TPOEKTYBAaTH ¥ pO3pOOIISATH JTOKAIBHI MEPEXKI.

- 3aCTOCOBYBATH 1HCTPYMEHTaJIbHI 3aCO0M MPOEKTYBAHHS MEPEXK.

o 3a0e3meuyroTh HACTYITHI NPOrPaMHi pe3yIbTaTH HABYAHHS

ITP15. 3actocoByBatu 3HanHs MeTooorii Ta CASE-3ac001B mpoeKTyBaHHS
CKJIQJHUX CHCTEM, METOJIIB CTPYKTYPHOTO aHAIi3y CHCTEM, 00'€KTHO-OpiEHTOBAHO1
METOJIOJIOTII TPOEKTYyBaHHS TMPH pO3poOIl 1 JOCHIIKEHHS (PYHKIIOHATBHHUX
MOJIeJIel OpraHi3aliiiHO-eKOHOMIYHUX 1 BAPOOHUYO-TEXHIYHUX CUCTEM.

3.3micT HanaJIEHOi ITUCHHUILIIHA
3MICTOBUU MOAVYJIb 1.
Mepe:kHi TONOJIOTII, aPXITEKTYPH TA CTAHAAPTH.

Tema 1. IIpu3HavyeHHss KoMII I0TepHOI Mepeski. Tomonorii Gpi3uyHUX 3B‘A3KiB.
OpnopanroBi mepexxi Mepexi Ha OCHOBI cepBepa. [noOanbHi, JIOKaldbHI Ta
MyHIOUNAIbHI Mepexi. Mepexi BIAAUIIB, KaMITyCIB Ta KOPIOPATHUBHI MEPEXKI.
ba30Bi TONOJIOT1T KOMI FOTEPHUX MEPEX.

Tema 2. Anpecanis komn‘orepiB B Mepexi. Dizuyna CTpyKTypHU3alliss MEPExKI.
[ToBTOproBaui, KoHueHTtpaTtopu. Jloriuna Ta ¢i3uuni Tomosorii. Jloriuna
CTPYKTypH3allist Mepexi. MocTH, KOMyTaTOpH, MapIIpyTU3ATOPH.

Tema 3. OcHoBHi rpynum MmepexHux kabeaiB. KoakcianpHuii Kabenb.
HeekpanoBana BuTa mapa. ExpanoBana BuTa mapa. ONTOBOJIOKOHHHM KaOeb.
[lepenaua curnany. HemoaynroBaHa 1 Moayab0BaHa rnepenaya. [lmara mepexHoro
anarnrepa. [Ipu3HadenHs, mapaMeTpu HACTPONKU. APXITEKTypH IIMHU JaHUX.
Tema 4. OcHoBHi Mepe:kHi apxitektypu. MepexHa apxitekrypa Ethernet.
OcHoBHI xapaktepuctuku. Mepexna apxitekrypa Ethernet 10BaseT. Mepexna
apxitektypa Ethernet 10Base2. Mepexna apxitekrypa FEthernet 10BaseS.
Mepexna apxitektypa Ethernet 10BaseFL. Mepexna apxitexkrypa Ethernet 100
VG-AnyLAN. Mepexna apxitekrypa FastEthernet. Mepexna apxitekTypa
GigabitEthernet. Mepexna apxitektypa Token Ring.

Tema 5. ETanonna moaenn OSI. Tlonstrs «Bigkputa cucremay. baratopiBHeBUi
nigxia. [Ipotokon. Iatepdeiic. Ctexk mpotokomniB. Mogenr OSI (Open System
Interconnection). PiBai monmeni OSI. Mepexo3anexHi Ta MEpeKOHE3aJICKHI PIBHI.
MonynpHicTs Ta cranmaptusamis. Jkepena cranmaptiB. CTaHAapTHI CTEKHU
koMyHikamiitHux nmpotokoiiB. Ctek OSI. Crek TCP/IP. Crex IPX/SPX.

Tema 6. @izuuHa nepegaya no JiHiAM 3B‘s13Ky. Tunu JiHii 3B s13Ky. Amaparypa
JHIM 3B‘s13Ky. XapaKTepUCTUKA JIIHINA 3B S3KY: Alana30H MpOIMyCKaHHs, 3aTyXaHHS,
3aBaJIOCTIMKICTh, TMPOMYCKHA 3/IaTHICTh, JOCTOBIPHICTh Iepelayl JTaHHX.



Cranmaptu kabeniB. MeTtoau mepepadi AaHuX Ha (i3nyHOMY piBHI. Mertoau
nepeadi JaHUX Ha KaHAJIbBHOMY PiBHI.

Tema 7. Cranpapt Project IEEE 802.x. Kareropii IEEE 802. J[lpaiiBepu
npuctpoiB Ta OSI. [TpuHIMIM poOOTH 1 TUITK TPOTOKOIIB.

Tema 8. bararopiBHeBa crpyktypa creky TCP/IP. PiBenbp MixmMepexeBoi
B3aemojiii. OCHOBHMI 1 NpuUKIagHUNA piBHI. PiBeHb MepexeHuX IiHTepQeiciB.
Bignosignicte creky TCP/IP cemupiBHeBit moneni ISO/OSI. Anapecaris B IP-
mepexkax. Tumm aapec creky TCP/IP. Knacu IP-agpec. Ocobnusi IP-agpecu.
Bukopucranas wmacok B [P-ampecamii. ITlopsgox  posmominy  IP-aapec.
ABtomarmzariisi mporecy IP-aapecarii. BimoOpaxxenHns mnomMeHHux imeH Ha [P-
anpecu. Cucrema nomennux imen DNS. ITporokon IPv4. CtpykTypa [P-makera.

3MICTOBHM MOJYJIb 2.
CyuacHi TexXHOJI0TII MApIIPyTU3alil Ta KOMYTalil B JJOKAJbHHUX TA
rJ00aJIbHUX MepexKax.

Tema 9. Komynikauiitni npucrpoi. Ilpunuunu pobGot Ta  amapartHe
3a0e3nedeHHss MoaemiB. Crtanmaptu ans mojeMiB. Tumu moaemiB. TenedoHH1
muii. Bigpnanennii poctyn. CermentyBanHa LAN. MocTtu, KomyTaTopu,
MapuIpyTHU3aTOPH.

Tema 10. Ilpuckopenns IP-mapmpyrusanii. I[Ipotokonun [P, NHRP, MPOA.
[IpoTtoxomn IPv6.

Tema 11. IIporokoau MOSPF, PIM-SM. fkicts o6ciyroByBanns QoS. Ciyx0a
QoS. TIpotoxonu QoS IP ta RSVP. Bipryanshni kananu MPLS.

Temal2. Peausizanmiss cy4yacHHX TeXHOJIOTIi MapmpyTu3amii i kKomyTtaunii B
npoaykrax. Komyraropu kommnanii Foundry Networks. KomyTtaTtopu kommanii
Extreme Networks. Komyraropu xkommanii Nortel Networks. Komyraropu
xommanii HewlettPackard. Komyraropu kommanii 3com. Komyraropu kommanii
Cisco. Mapmipytuzatopu komnasii Cisco.

Tema 13. T'nodanbui mepexi. Texnomorii nepenaui ganux. Ludposuii 3B 130K.
[lepenaua naHux uepe3 roOaibHI OO0UMCIIOBaNIbHI Mepexi. Habip mpoTokosnis
X.25, Frame Relay, xDSL.

Tema 14. IudppoBa mepexa kommiaekcHux mnociayr (ISDN). Komysnikariiini
cryx6u ATM. Bumoru no mepexi. Marictpanp Ha 0a3i KoMmyTailii KOMIpOK.
Mapmpytuzaitis. Komytaitis. MepexHi ma6iaonu. Kpurepii BuOopy TeXHOIOTII.
Tema 15. Mepe:xni onepamiiini cucremu. OCHOBHI TapameTpu, TPOrpaMHe
3a0e3mnedeHHs, Oarato3afadHicTh. MepexHa omepariiiHa cuctema UNIX.
Mepexna omepariiiina cuctema Banyan Vines. Mepexxna omepariiiina cuctema
Warp Connect. I'ereporenne cepenoBuie. Peamizailisi reTeporeHHUX CHCTEM.
MepexHi onepaiiiini cuctemu Microsoft. CepBepHe mnporpamHe 3a0e3nedeHHH.
KepyBaHHs MepeXHUMU pecypcaMu, TMpaBaMu JOCTyIly, Mepexer. Bubip
MEpEXHOI ONepariitHol CUCTEMH.



4. CTpyKTypa HaBYAJAbHOI AucHuILIing «Komn’oTepHi Mepe:Ki»

KinbkicTh roann

Ouna (nenna) ¢popma

Ha3zga Tem Ycboro y TOMY YHCJIi
Jlek. | Ilp. Jlab. | CP
1 2 3 4 5 6
3micToBuit Moay/b 1 MepexHi TOOI0TII, ApXiTEKTYpH Ta CTAHAAPTH

Tewma 1. Kimacudikarris 4 2 2
KOMIT FOTEPHUX MEPEK.
Tewma 2. Ciocobu 1 TN agpecartii. 10 2 4 4
Tema 3. OCHOBHI TPyNH MEPEKHHUX 8 2 4 2
Ka0eJiB.
Tewma 4. OcHOBHI MEpexH1 4 2 2
apXITEKTYpH.
Tema 5. Eranonna monens OSI. 10 2 4 4
Tema 6. ®izmuna mepemada MO0 4 2 2
JIHISIM 3B ‘SI3KY
Tema 7. Crannmapt Project IEEE 10 2 4 4
802.X.
Tema 8. baratopiBHeBa CTpyKTypa 8 4 4
creky TCP/IP.
Pa3om 3a 3micToBuM Moaysem 1 58 18 16 24

3MmicToBuii Moayb 2. CyuyacHi TexHoJI0Tii MapumIpyTH3anii Ta kKomyTaiii B
JIOKAJILHHUX Ta IJ1002JbHUX Mepexax

Tewma 9. KomyHnikariiiini mpucTpoi. 4 2 2
Tema 10. ITpuckopenns IP- 12 4 6 2
MapHIpyTH3allii.

Tema 11. TIIporokomu MOSPF, 10 2 4 4
PIM-SM.

Tema 12. Peamizamisi cy4acHHX

TEXHOJIOTIM  MapumpyTu3amii 1 10 2 4 4
KOMYTaIli.

Tema 13. I'mobanbHi Mepexi. 8 2 4 2
Tema 14. [MudpoBa  Mepexa 4 2 2
komruiekcHuX nocayr (ISDN).

Tema 15. MepexHi onepartiitHi 6 2 4
CHCTEMH.

Pa3om 3a 3micToBUM Moays1eM 2 54 16 18 20
IHA3 8 8
Ycboro roauH 120 34 34 52




5. Temn ceMmiHAPCHKUX 3aHATH
CemiHapChK1 3aHATTSA HE MependaueHi HaBYaAIbHUM IIJIaHOM.

6. TeMu npakTHYHMX 3aHATH
[TpakTiuHi 3aHATTA HE niepeadayeHi HaBUaIbHUM ILIAHOM.

7. TeMu 1a00OpaTOPHUX POOIT

Ha3zBa temu

KinpkicTh
TOMUH

OO6xHM 1 TecTyBaHHS KabeJIbHOI CUCTEMHU Ha OCHOB1 BUTOI MapH.

4

AHani3 makeTHoro Tpadika 3a ronomororo nporpamu Wireshark.

Cepenonuiie moaemoBanns Cisco Packet Tracer

CratuyHa MapuipyTHU3aiis

[IpoToxon DHCP.

HanamryBanns texHosorii  NAT

Juuamiyna mapuipytusanis. [ [IpoTokosn nuHaMidyHO1
mapmipyTu3aiii RIP

BipryanbHi nokaneHi [ koM 1otepHi Mepexi (VLAN)

N B - I ~ NN R - N G S B S N B @ )

Pazom

34

8. CamocrTiiiHa po6oTa

z

Ha3Ba TeMu/nuTaHHg 9 MiAroTOBKH, 3aBJaHHA

KinekicTs
TOJIUH

Tewma 1. Posnonin gynkiiit mixx piBasmMu mozem OSI.

N

Tewma 2. Bzaemoist mixk crekamu mpotokoiB moaeni OSI.

Tema 3. Tunu kaapis Ethernet.

Tewma 4. Tunu cepBiciB Ta AKICTh 00cayroByBaHHs [P-iporokony.

Tema 5. [TopT TpaHCTIOPTHOTO PiBHS.

Tema 6. Posnosin nmporokosiB [HTepHeT 1o piBHsAX Mozeni OSI.

Tema 7. ®opmat DNS-110Bi1OMIJICHb.

Tema 8. Tpancsrisa mepexxeux aapec (NAT).

© 0N g~ N

Tewma 9. 3oBHimHIN npoTokos MapiipyTu3zauii BGP.

| —
©

JIa6.1. Anani3 maketHoro Tpadika 3a JOIMOMOTOI0 TPOTrpamMu
Wireshark.

NINIEIARINIEININ A

11,

JIa6.2. Anani3 nporokoniB Ethernet.

12,

JIa6.3. Anami3 npotokouiB [P 1 [CMP.

13.

JIa6.4. Anami3 nporokony TCP ta 3aranbHOro Tpadiky Mepexi.

14,

JIa6.5. BuBuenns podotu npotokoniB ARP 1 ICMP 3a
nonomoroto nporpamu Cisco Packet Tracer.

N IR




15. | JIa6.6. HanamTyBaHHS MPOTOKOJIIB MapIIpyTH3allii Ha 4
oOmagnanui Cisco
InauBinyanbHe 3aBIaHHS
Po3pobuti  Mepexy, IO  CKJIANAeThcsl 3 MiAMEpEK, 8
MapHIpyTU3aTOpiB Ta KoMI't0TepiB. KinbKicTh MapIipyTH3aToOpiB
Ta KOH}Irypailisi Mepexi 00MpaeThCs TOAATKOBO.
Pa3zom 52

9. MeToau HABYAHHSA

1. Metonu oprasizamii Ta 3IIMCHEHHS HaBYaJIbHO-TI3HABAJIbHOI
TISIIBHOCTI:

a) 3a jpkepenoM iH(opmarllli — ciaoBecHi (MOSICHEHHS, PO3IMOBiIbL, Oeciaa),
HAOYHI (CIIOCTEPEKEHHS, IEMOHCTpAIlisl), TPaAKTUYH1 (MOJICTIOBAHHS).

0) 3a JOrikow mepenayi 1 CcOpuidMaHHd HaBYaJIbHOI 1HQpOpMAIii
(IHAYKTHBHI1, 1€TyKTUBHI, aHAITUYH1, CHHTETHUYH]);

B) 3a CTyHNEHEM CaMOCTIMHOCTI MHCJEHHS (PErnpoIyKTHBHI, IMOUIYKOBI,
JOCTI1THUITBKI);

I) 32 CTYNIEHEM KEpPyBaHHSI HABUAJIBHOKO JISJIBHICTIO (IMiJ KEPIBHUIITBOM
BUKJIaJ[a4ya, CaMOCTiiiHa poO0Ta CTYEHTIB).

2. MeTonu CTUMYJIOBaHHS 1HTEPECY /10 HABYAHHS 1 MOTHUBAI[li HABYAJIbHO-
Mi3HaBaJIbHOI AISUIBHOCTI: HAaBUYaJbHI JUCKYCli, CTBOPEHHS CUTYallll Mi3HABAJIBHOT
HOBU3HHM, IHTEPAKTUBHI BIIPABU Ta 3aBJIaHHS.

[Tin yac BUBUEHHS HABUAJILHOI JUCIMIUIIHA BUKOPUCTOBYIOTh Taki (hopMH
poOoTH — IekIis, JlaboparopHa poOOTa, caMOCTiiHA poOOTa, 1HAWBITyaJbHE
HAyKOBO-JIOCIITHE 3aBJaHHS.

[lim 4Yac mpoBEeNEeHHS JEKIIM BUKOPUCTOBYIOTHCS HACTYMHI METOIU
HaBYaHHS: TOSCHIOBAJIbHO-UTIOCTPATUBHUM METOJ, 1H(GOpPMAIIHHO-PEIECITUBHUT;
PENpPOOYKTUBHUIA MeTOA (PEenpoAyKuis - BIATBOPEHHS); METOJ MNpPOOJIEMHOIO
BUKJIQJTy; YaCTKOBO-TIONITYKOBUH METO/I.

[lin vac nabopaTOpHHUX 3aHITH BUKOPUCTOBYIOTHCS HACTYIHI METOIU
HAaBYAHHS YaCTKOBO-TIONIYKOBUM, a00 €BPUCTHUYHHUN METOJ; JOCIIIHUIILKUHI, MpU
3aXMCTI JIaDOpAaTOpPHUX pOOIT Ta IHJIMBIAYyalbHUX 3aBJaHb BUKOPUCTOBYETHCS
JUCKYCIHHUNA METO/I.

10. ®opMu KOHTPOJIIO TA METOAM OI[iHIOBAHHS

[ToTounuii KOHTPOJH 3IINCHIOETHCS 3a pe3yJbTaTaMd BUKOHAHHS 2
KOHTPOJIbBHUX pOOIT 3a 3MICTOBUMHU MOJYJISAMH, 3aXUCTY I1HAMBIAYaJIbHOTO
3apmaddsa. OIHIOETECA TaKOXX AKTUBHICTH CTYJEHTa B TMPOIIECI 3aHATH: YCHE
OMMMTYBAaHHs Ha JIEKI[li, HAMMMCAHHS 3BITIB J10 JTA0OpaTopHUX poOIT, IX 3aXHUCT,
PO3B’sI3aHHS MPAKTUYHKX 3a/1a4. [1i1CyMKOBUM KOHTPOJbL - €K3aMEH.

[Ipu ouiHIOBaHHI B Oajlax pIBHS 3aCBOEHHS MaTepialy BUKOPUCTOBYIOTHCS
3arajibHi KpUTepii OIIHIOBAHHS HABUAJILHUX JOCSATHEHD 3700yBauiB BUILOT OCBITH:




KpuTtepii oniHIOBAaHHS BUKOHAHHS J1a00PATOPHUX POOIT

CTyAeHT TMOBHHEH BHMKOHATH BCl JabopaTopHi poOoTH. 3a BUKOHAHHS
3aBlaHHsA Ta O(OpMIIEHHS pPOOOTH 3TiTHO BUMOT METOJUYHHUX BKAa3iBOK JIO
nabopatopHux poOIT HapaxoByeTbes 10 GamiB 3a koxkHY poOoty. Ilpm 3axucri
poOOTH, 3a KOXHY IpaBWIbHY BIJNOBIAb Ha 3amuTaHHSA aojaeTbes 1 Oan. 3a
HEeTMpaBWIbHY BIANOBIIb, a00 i1 BIACYTHICTH Oaau HE J0Jar0Thcs. MakcuMmasbHa
KUIBKICTh OajiB 3a JlabopaTOpHy poOOTYy HE IMOBHHHA IepeBUINYyBaTH 15 Oalis.
[Tpu BUCTaBIIEHHI MiICYMKOBOI OIIIHKU OepeTbcs cepeans apudMeTnyHa OLliHKA 3a
BCiMa J1a00paTOpPHUMHU POOOTaMHU.

KpwuTepii oniHOBaHHS MiICYMKOBOT0 KOHTPOJIIO

[lincyMKOBHIA CEMECTPOBHIM KOHTPOJIb (€K3aME€H) MPOBOJAUTHCA B YCHIN
dbopwmi. Exzamenaniiinuii O6151eT MICTUTh J1Ba TEOPETUUHUX MUTAHHS, KOKHE 3 SIKUX
OIIHIOETHCS OKpeMo 3a 20 6abHOIO MIKAIOKO.

Kpurepii o11iHIOBaHHS TEOPETUYHOTO MUTAHHS:
— TIOBHA po3ropHyTa BianoBias — 20 0amis;
— TIOBHA, aJie HE PO3TOPHYyTa BIAMOBIIL — 17 GariB;
— T1IOBHA, aje HE PO3rOpHYyTa BIANOBi/b, KA MICTUTh HE3HAYHY IMOMUJIKY YU
cynepeuyHicth — 15 0aniB, 3a KOXHY HACTYNHY HE3HA4YHy TIOMWIKY 4H
CYIEpEUHICTh 3HIMAeThCs 1 Oan;
— HETIOBHA BIJIMOBI/Ib, sIKA HE MICTUTh KPUTHYHUX MOMIJIOK YH CYIIEPEIYHOCTEH —
10 Gauis,
32 KOKHY HACTYIIHY HE3HAYHY MOMMJIKY UM CYNIEPEUHICTh 3HIMAEThCA 1 Oat;
— BIJNOBIAb, IO MICTUTh KPUTUYHY MOMMJIIKY YU HETOYHICTh, 00 BiJICYTHICTbH
BIJINOBIJ1 OLIHIOETEHCS B 0 OaiiB.

Kinbkicte 6aniB, mo 3700yBad OTpUMaB HAa €K3aMEHIi, € CyMOI OaiiB, 110
Oy OTpuMaH1 3a KOJKHE 3aBAaHHS 3 eK3aMEeHaIlIHOTO Ol1eTy.

KinmeBa oIllHKa BHUCTaBIISIETBCA 3a CYMOKO 0OajliB  ITOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO 3a MIKAJIOK0, IO HaBelIeHa Hikye (1.12).

11. IIuTaHHs AJ4 NIATOTOBKH JJI OTOYHOI0 TA MiJICYMKOBOI0

KOHTPOJIIO.

Tomosorii pi3uyHNX 3B SA3KIB.

OmHOpaHTOB1 MEPEXKI.

['mo6asbHi, TOKaIBHI Ta MYHIIIUTAIBHI MEPEXKI.

ba30Bi TOIMOI0T1T KOMIT FOTEPHUX MEPEIK.

AJipecariisi KOMII ‘FOTEPiB B MEPEXKi.

®di3uyHa CTPYKTYpH3aLlisl MEPEXKI.

[ToBTOpIrOBaYi, KOHUEHTPATOPH.

Jloriuna Ta (i3U4HI TOMOJIOTI.

JloriyHa CTpyKTypH3allisd MEpEexi.

0. MocTH, KOMyTaTOpH, MapPIIPyTHU3ATOPH.

11. OcHOBHI rpynu MepeKHUX KaOelliB.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,

28

C

HemonynboBana 1 MOgypOBaHa Mepeaaya CUTHATY.
ApXITEeKTypH IIMHHA JaHUX.

Mepexna apxiTektypa Ethernet. OCHOBHI XapaKTepUCTHKH.
Mepexna apxitektypa Ethernet 10BaseT.

MepexHa apxitektypa Ethernet 10Base2.

MepexHa apxitektypa Ethernet 10Base5.

Mepexna apxitektypa Ethernet 10BaseFL.

Mepexna apxitekrypa Ethernet 100 VG-AnyLAN.
Mepexna apxitextypa FastEthernet.

Mepexna apxitektypa GigabitEthernet.

Mepexna apxiTektypa Token Ring.

Mopnens OSI.

bararopiBueBuii miaxia. [IpoTokod.

Crex npotokoutiB. (Open System Interconnection).

PiBHi monemni OSI.

Mepexo3alieskHi Ta MEpEKOHE3aJIeKHI PIBHI.

CrannapTHi cTeku komyHikariiuux npotokodiB. Crek OSI. Crexk TCP/IP.
tek [PX/SPX.

29. ®di3uyHa nepenaya 1o JiHIAM 3B S3KY.

30. Tumwu miHik 3B S3KYy.

31. Amaparypa miHil 3B‘SI3KY.

32. XapakTepucTuUKa JiHIA 3B‘A3Ky: [iama3oH MPOMyCKaHHsS, 3aTyXaHHS,
3aBaJIOCTIHKICTb, TPOMYCKHA 3AaTHICTh, TOCTOBIPHICTh MEpeaayl TaHuX.

33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.
49,
50.
o1.
52,
53.
o4,

CranpapTtu KaberiB.

Metoau nepenayi JaHUX Ha (I3UYHOMY PiBHI.
Metoau nepeadi JaHUX Ha KaHAJIBHOMY PIiBHI.
Crannapt Project IEEE 802.x.

Kareropii IEEE 802.

bararopisuesa ctpykrypa ctexky TCP/IP.
PiBenp MikMepexeBoi B3aEMOII.

OcHOBHUM 1 TPUKJIAJHHUM PIBHI.

PiBenn MepexxeHnx iHTepdeinciB.
Bignosignicts ctexy TCP/IP cemupiBueBiit moaemni ISO/OSI.
Anpecariis B [P-mepexax.

Tunu anpec crexy TCP/IP.

Knacu [P-agpec. Ocobnusi [P-anpecu.
Bukopucranns macok B [P-aapecartii.
[Topsimok po3noxainy IP-aapec.
ApTomaTtu3arlis rporiecy [Paapec.
Binobpakenns nomeHHuX iMeH Ha [P-anpecn.
Cucrema nomennux imeH DNS.

[Tpotokon IPv4. Ctpykrypa [P-nakera.
KomynikaniitHi npucTpoi.

CermentyBannsa LAN.

MocTH, KOMyTaTOpH, MapIIPyTH3ATOPH.



55. Ipuckopenns [P-mapmpyruzanii. [Ipotokonu IP, NHRP, MPOA.

56. IIpotokou IPv6.

57. Tlporoxomu MOSPF, PIM-SM. fkicte ob6ciyroByBanHs QoS. Ciyxo0a
QoS. IIpotokonu QoS IP ta RSVP.

58. Bipryanbhi kanaiu MPLS.

59. Peanizaiiist cydaCHMX T€XHOJIOT1H MapIIpyTH3aIlii 1 KOMyTallii.

60. Komyrartopu.

61. Mapupyruzaropu komnanii Cisco.

62. T'moGanbpHI Mepexi.

63. TexHosnorii mepeaayl JaHUX.

64. Ludposwuii 3B s130K.

65. Ilepemaya manux 4epes riao0aabHI 00YNCITIOBAIEHI MEPEXKI.

66. Habip mporokomniB X.25.

67. Ludposa mepexa komrekcHux nociyr (ISDN).

68. Kowmynikamiitai cny:x6u ATM. Bumoru no mepexi. Marictpaibp Ha 6a3i
KOMyTaIlii KoMipok. Mapuipytuzariis.

69. Kowmyramis. Mepexni mabnonu. Kpurepii Bubopy TeXHOJOT1].

70. Texunomnoriss ATM. OcHoBHi komoHeHTH ATM. PiBni ATM.

71. Mepexni onepariiini  cuctremu. OCHOBHI TapameTpu, MpOTpaMHe
3a0e3IedYcHHs, 0araTo3a auyHiCTh.

72. Mepexna omnepariiitna cuctema UNIX.

73. MepexHa onepaiiitaa cuctema Banyan Vines.

74. Mepexna onepariiiina cuctema Warp Connect.

75. CepBepHe mporpaMHe 3a0e3MeUeHHS.

76. KepyBaHHS MEpeXHUMH pecypcaMu, paBaMH JTOCTYIy, Mepexkero. Bulbip
MEPEXKHOI ONEPALIITHOT CUCTEMH.

12. Po3noain 6aJiB, siki oTpUMYIOTH 3100yBayi

IHoTouyHMii Ta MepioAMYHUIT KOHTPOJIb

3micToBuHit 3micToBumit
moayJs 1 MOAYJIb 2

(ek3aMeH)
Cyma 0aJiB

T1|T2|\T3|T4|T5{T6|T7|T8|KP|TOT10T11|T12[T13[T14T15KP JIP

THA3
~| [lizcyMKoOBHMiA KOHTPOJIb

o

1/1y11j1}]1j1}1/8|1]1|1 1|11 |1]7]|15]15 100

T1...T9 — remu, KP — konTpoasHa pobdora, JIP — mabopaTopni poboTH



KontponprHa pobGoTa 3a 3MICTOBUM MOJYJIEM 3IIACHIOETBCS Yy (opMi
MUCHMOBHUX TECTOBHX 3aBJaHb IICIII BHUBYCHHS Marepialy KOXXHOTO 3MiCTOBOTO
MonayJsisg. TecToBi NMHUCHMOBI 3aBAaHHS KOHTPOJBHUX POOIT CcKiIadaroThes 3 8
(3mictoBuii Moayib Nel) a6o 7 (3mictoBuii mMoaynb Ne2) TecToBHX 3aBAaHb 1
BIJINOBIJIAIOTh 3MICTYy HABUYaJbHOTO MaTepially MOJIyJs. 3a KOXKHY MPaBHIIbHY
BiJITIOBi/Ih HA OJTHE TECTOBE 3aBJIaHHS CTYJCHT OTpuMye 1 Oai.

Po3nogiu 6aJiB 3a BUIaMi HABYAJIbHOI POOOTH
banu 3a onne 3anatTa [KunbkicTs| CyMapHa KUTBKICTh

Bunu HaByanbHOi poOOTH

(3aBmaHH:N) 3aHATh OariB
3micToBuii MmoayJs 1
[ToTouHMi KOHTPOJIH HA JIEKIIISIX 1 8 8
KoHTposibHa poboTa 8 1 0-8
Ycboro 3a 3MiCTOBUM 0-16
moayJem 1
3micToBuii MOAYJIb 2
[ToTOYHMIT KOHTPOJIb Ha JIEKIISAX 1 7 7
KoHTposipbHa poboTa 7 1 0-7
Ycboro 3a 3MiCTOBUM 0-14
MoOayJeM 2
0-15
JlaGopaTopHi po6oTH 15 8 Cepenne
3HAYCHHS
THA3 15 0-15
IincymKkoBHii KOHTPOJIb 0-40
(exk3aMeH)
IlincymxoBa cyma 6aJiB 0-100

3apaxyBaHHs pe3yJIbTATIB He(POPMAJIBbHOIL OCBITH

HasBnicTs y 3m100yBava AiiiCHMX Ha 9ac MPOXO/KEHHS HaBYaHHS 32 KypCOM
“CyyacHi MepexeBl TEXHOJIOT1i, TPOTOKOJIH 1 CTaHIapTH cepTU(]IKaTIB:

1. Cisco Certified Technician (CCT);

Cisco Certified Network Associate (CCNA);
Cisco Certified Network Professional (CCNP);
Cisco Certified Internetwork Expert (CCIE);
Cisco Certified Architect (CCAr);
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6. Cisco DevNet;
MOXe OyTH 3apaxoBaHa 3a MOBHUM KypC JUCIUTLIIHH.

HasiBHicTh cepTudikaTiB MOpo yCHIIIHE MPOXOKEHHS HaBYaHHSA 3a
nporpamamu NetAcad

1. ITouarok po6otu 3 Cisco Packet Tracer;
2. Ormsan MepexkeBUX TeXHOJoT1H 3a qoromoroto Cisco Packet Tracer;
3. Hocnimxenns InrepHery pedeit 3a nonomororo Cisco Packet Tracer;

3apaxoBY€TbCA, SIK BUKOHAHHA JIAOOpAaTOPHHUX poOOIT, 3 JTOAABAHHIM BiIMOBIIHOT
KUTBKOCTI 0ajIiB A0 MiJICYMKOBOT OLIIHKH.

3apaxyBanHsi cepTudikariB, ab0 1HIIUX JOKYMEHTIB, IO MiJTBEPIKYIOTH
IPOXO/KEHHA HaBYaHHS Yy IHIIMX MPEACTaBHUKIB He(POpMaIbHOI OCBITH
B1JI0YBA€ETHCS MICIS NOPIBHSIHHS pOOOYUX MPOTPaM.

[loganHs AOKYMEHTIB Mpo HePOpMalbHY OCBITY Ta 3asBa 3700yBaya Ipo
OaxaHHsI 3apaxyBaTH iX BifOyBaeTbca He mi3Hime nepumx 10 AHIB 3 MOYaTKy
HaBYaJILHOTO MPOIIECY.

IIIxana oninroBanusa: HamioHaabHa Ta ECTS

Oninka 3a HAIOHAJILHOIO HIKAJIOI0
U1
Cyma 6auiB 3a Bci eK3aMeRy,
BH/IHM HABYAJIBbHOI . KVDCOBOLO .
NiSlIBHOCTI Ominka €KTC ?]; OeKTY JUTSL 3a711KY
(pobory),
MPAKTUKU
90 - 100 A BIIMIHHO
85-89 B o6ne
7584 C n00p 3apaxoBaHO
70-74 D -
60-69 E 34 10BUJIBHO
35-59 FX )
1-34 = HE3aJ0BUIBHO HE 3apax0BaHO




Ouinka 3a 100 6anbHa
HALIOHAJIbH KaJa/
o010 HIKa.]'.IOIO Ouinka Teopernuna miaroroska | [IpakTuyHa miaAroroBKka
IS 3ATiKY ECTS
Ta icnuTy
3apaxoBaHo/ 90-100/ 3100yBad y IOBHOMY 3100yBay MOXxe
Bi/IMiHHO A 00cs31 BoJoiie apryMEHTOBAHO 00paTH
HaBYAJIBHUM MaTepiajioM, | palioHalIbHUH CIIOCIO
BIJIbHO, PO3TOPHYTO, BUKOHAHHS PaKTUYHUX
OOIpYHTOBAHO Ta 3aB/laHb, BUKOHYE
apryMeHTOBaHO HOTO NPaKTUYHI 3aBJIaHHSI, HE
BUKJIAJIA€ TTi]] 4aC YCHUX nepeadavyeHi HaB4AITbHOIO
BUCTYIIIB Ta TUCHMOBHUX POTPamoro, BUIbHO
BiZNoBigeH. 3100yBay BUKOPUCTOBYE HaOyTi
JNEMOHCTPY€E YiTKE 3HAHHSI | TEOPETUYHI 3HAHHS MPH
BIJITOBITHUX KATETOPIiH, iX | aHATi31 MPaKTHYHOTO
3MICTY, pO3yMiHHS 1X MaTepiainy, IposBIse
B3a€MO3B’ 3Ky, IPABWIIBHO | TBOPYMIM MiJXiJ 10
(bOpMYITIOE TITyMaueHHSI BUKOHAHHS
BIAITOBIAHMX OHATH, 1HIUBIIyaJIbHUX Ta
JIEMOHCTPY€ 3HAHHS 3MICTY | KOJICKTUBHHUX 3aBJaHb MIPU
nepeadaveHuX MporpamMor0 | caMoCTiiHii poOoTi.
MMTaHb, POOUTH CAMOCTIHHI
BHUCHOBKH. 3100yBa4 BMi€
CaMOCTIHHO 3HAXOIUTH
JOJIATKOBY iH(OpMaIIiio Ta
BUKOPUCTOBYBATH 1i J1s
peaizaliii moCTaBICHUX
3aBJaHb, BIJILHO
BUKOPHUCTOBYE HOBI
iH(popMarliiHi TeXHOIOT1{
JUTSL TIOTIOBHEHHS 3HAHb.
3apaxoBaHo / 85-89/ 3100yBa4 10CTaTHHO 3m00yBa4 Mae CTiiiki
nodpe B MTOBHO BOJIOJIIE HAaBUYKU BUKOHAHHS

HaBYaJILHUM MaTepiajaoM,
0OIPYHTOBAHO #oro
BHKJIQ/IA€ 111 YaC YCHUX
BUCTYIIIB Ta MUCbMOBUX
BIJITOBiIEH,
BUKOPUCTOBYIOUH MPHU
IbOMY 000B’SI3KOBY
JiTepaTypy, 3aCTOCOBYE
3HaHHSA JJI PO3B’A3aHHS
CTaHJIaPTHHUX CUTYAIlil,
CaMOCTIHHO aHAIII3YeE,
y3araiabHIOE 1
CUCTEMAaTH3y€ HaBYAIbHY
iH(opMallito, ane J0mycKae
HETOYHOCTI, K1 HE €
CYTTEBUMHU JIIS

MIPAKTUYHUX 3aBJaHb,
NPaBUIBHO BUPIIIYE
OUTBLIICTh MPAKTUYHUX
3aBJIaHb.




XapaKTEPUCTHKH MPEIMETY
MUTaHHS Ta HE BIUIMBAIOTh
ICTOTHO Ha 3arajbHy
XapaKTePUCTHKY TOTO YU
1HIIOTO SIBHINA (TTIOHSITTS).

3apaxoBaHo /
aoope

75-84/

3100yBay BUSBIISIE 3arajioM
BUCOKHI piBEHb 3HAHb
11010 BCi€i mporpamMu
HaBYaJIbHOI JUCLUILIIHH,
Ha JJOCTaTHHOMY PiBHI
BOJIOZI€ HABYAJILHUM
MarepiajaoMm, 3aCTOCOBYE
3HAHHS JUIsl pO3B’SI3aHHS
CTaHJAPTHHUX CUTYaIlii, aje
HE BMI€ CaMOCTIIHO
aHaJi3yBaTu ACsKi
MMUTaHHs, HE 3aBXK/IH
MTOBHICTIO TIEPEKOHIIUBO
apryMeHTyBaTH CBOI
BIJIMIOBII, TOMTYCKa€e
HE3Ha4YH1 HETOYHOCTI.

3m00yBay 3a 3pa3KkoM
CaMOCTIHO BUKOHY€
NPaKTUYHI 3aBJIaHHS,
nepeadadeHi mporpaMoro
HaBYAJIbHOT IUCIUILTIHU

3apaxoBaHo /
3a/J10BiJILHO

70-74/

3n00yBau BOJIOJIIE
HAaBYAIBHUM  MaTepiajioM
Ha PEeNpOAYKTUBHOMY PiBHI
ab0  BIJITBOPIOE  IIEBHY
YaCTUHY HABYaJIbHOTO
Marepiajgy 3 eJIeMEHTaMHu
JIOT1YHUX 3B’SI3KIB.
3n00yBay 3HA€ OCHOBHI
TOHSATTS HABYAJILHOTO
Marepiany, ane Mae
yCKJIaJHEHHS  MiJ  4ac
BHJIIJICHHSI CYTTEBUX O3HAK
BHBUEHOTO, a TaKOX Mij
9Jac BUSIBJIICHHS NPUYHHHO-
HACNIJIKOBUX 3B’f3KIB Ta
(hopmyroBaHHS BUCHOBKIB.

3n100yBay Mae elneMeHTapHi
HABUYKH BUKOHAHHS
MPAKTUYHUX 3aBJaHb,
MIPABWJIBHO BUPIIITYE JIHIIES
MOJIOBUHY MPAKTHYHHUX
3aBJIaHb.

3apaxoBaHo
/

3210BIJILHO

60 -69/

3nm00yBay  HE  MOBHOIO
MIpOIO pO3yMi€ TIPEAMET
HaBYaJIbHOT  JAUCUUIUIIHH,
HasiBHI HEeIOIKN y
PO3KPUTTI 3MICTy MOHSTH.
3n00yBady Hajgae HEYITKI
XapaKTePUCTUKU

BIMOBITHUX SIBMIII,
BUKJIAJIA€ CBOI JYMKH 3
ICTOTHUM MTOPYIIEHHSAM
JIOTIKM TMOAAHHS MaTepiamy.

3100yBay MOXe
BUKOPUCTOBYBATH 3HAHHS
JIUIIE B CTAaHAAPTHHUX
MPAKTUYHUAX CHTYAIIisX,
Ma€ HeCTIiHKI HaBUYKU
BUKOHAHHS IPAKTHYHUX
3aBJlaHb, pOOHUTH Oararo
CYTT€BUX TTOMUJIOK.




He 35-59/ 3m00yBauy  HempaBUIBHO | 3100yBay 3AaTHHIA

3apaxoBaHo 3 FX pO3KpUBae CYTHICTh | BUKOHATH JIMIIIE OKpEMi
MOKIUBICTIO 6a30BuX MUTaHb | IPAKTUYHI 3aBIAHHS 32
MOBTOPHOI0 HABYAJIbHOI  JIUCIMILIIHHM, | TOTIOMOTO0 BUKJIa1a4a. Y
CKJIaIaHHSA JIONyCKa€e CYTTEBI 3MICTOBI | 3100yBayda BiACYTHI

TTOMUJIKH, BoJIOJIi€ | chopMOBaHi yMiHHS Ta

HAaBYAJILHUM  MaTepiajoM | HAaBUYKH.

IMOBEPXHEBO 51

¢bparmeHTapHo,

0€3CHCTEMHO BHOKPEMITIOE

BHITTKOBI O3HAKU

BUBYCHOTO, HE BMi€

chopMyIoBaTH CBOIO

JYMKY Ta BHKIJIACTH 11 B
JIOTIYHIA  TOCHIZOBHOCTI,
poOuTH Yy3arajibHEHHS Ta

BHUCHOBKMH.

He 0-34/ 3n00yBau HE 3Hae | 3100yBauy BUKOHYE JIMIIIE
3apaxoBaHO 3 F OCHOBHMX IIOJIOXKEHD | eIEMEHTH MPAKTUYHHUX
000B’SI3KOBUM HABYAJIbHOI  JTUCIMIUIIHM, | 3aBJIaHb, norpelye

MOBTOPHUM HE BOJIOZ€ HaBYAIBbHUM | MOCTIHHOI JOTIOMOTH
BHUBYEHHAM MaTepiauoMm. BUKJIaJIaya.

TUCIUILIIHYA

13. HaBuyaabHO-MeTOANYHE 3a0€3MeYeHH

HaBuansHo-MeTOqMuHE 3a0e3nedeHHs: podoya mporpama HaBYalbHOI
JUCLUMIUTIHY; CUJIa0yC, KOHCIEKTH JIEKI[iH; Mpe3eHTallii; MeTOAUYHI BKa3iBKHU 0
BUKOHAHHS Ja0OpaTOpHUX POOIT, MEPBUHHHUM IHCTPYKTaX 3 TEXHIKM O€3MeKH,
NOPSIIOK BUKOHAHHS J1a00paTOpHUX POOIT:

14. PexomenioBaHa Jiiteparypa
OcHoBHA

1. Komm’rorepui mepexi : [Kuura 1. TexHomorii KOMITIOTEPHUX MEpPEkK] :
HapuanbHUM nocioHuk / C. I1. €Bceen, H. B. /Ixenrok, M. 0. TonkadoB ta iH. —
XapkiB, — JIsBiB : «HoBuit Csit — 2000», 2024. — 471 c.

2. Muxutumve A.I'. TenexkomyHikaiiiiHi cucremu Ta Mmepexi / A.I'. MukutummH,
M.M. Murtnuk, ILJ. Cryxnsk. — Tepuominb : TepHOMUIBCHKUI HAIlOHATBEHUAN
TEeXHIYHUI yHiBepcuteT iMeHi [Bana Ilymros, 2017. — 384 c.

3. KopoGeiinikoBa T. 1. Komm’rorepni wMepexi : HaBu. mnocid. / T.L
Kopo6eitnikora, C.M. 3axapuenko. — JIbBiB : Buna-o JIbBiB. momitexHiku, 2022. —
228 c.

4. Komm’rotepHi Mepexi : miapyuauk / [Azapos O. /l., 3axapuenko C. M., Kagyk
O. B. rain.]. — Bigaung : BHTY, 2020. — 378 c.



5. Opranizauis komn’ 1oTepHux Mepex [Enextponnuii pecypce] : miapyunuk / 1O.
A. Tapnascekuii, I. M. Ky3emenko. — KuiB : KIII im. Irops Cikopcbkoro, 2018.
URL - https://ela.kpi.ua/bitstream/123456789/25156/1/Tarnavsky Kuzmenko_ Org
_Komp_merej.pdf

6. Komm’rotepni mepexi. [linpyunuk. Tom npyruit /€.B. bypos, M.M. MuTthuk/
JIpBiB: Bupas-uuinrso I1I1 «Marnosist 2006», 2024. — 204 c.
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