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Pob6oua mporpama HaB4anbHOi auctumiind «Crnenkypc IloOymoBa 3axuieHmx
MepeKHUX 1H(pacTpykTyp Ha 0a3i oOmamHanHs Mikrotiky mist 3mo0yBawiB BHIO1
OCBITH OCBITHBOTO CTYIICHS «MAaricTp» 3aTBep/keHa BueHoro pamoro ¢akynbTeTy
1H(pOpMaLIITHO KOMIT IOTEpHUX TeXHOJIOT1H Big 27 cepmus 2025 p., mporokon Ne 5.
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1. Onuc HAaBYAJILHOI AUCHHUILTIHA

XapakTepucTUKa HaBYAIBHOI AUCIUILTIHA

HaiimeHyBaHHS MOKa3HUKIB

JIeHHa opMma HaBUaHHS | 3a04yHa popMa HaBUAHHS

KinbkicTs Kpeauris 4 BubipkoBa
Jlexumii
Monyimis — 4
4 32 rox. | 6 rox.
) ) ITpaxTruni
3MICTOBUX MOJYJIIB — 4 P l
. JlaGoparopHi
3aranpHa KiabKicTh ToguH — 120
32 rom. | 6 rox.
TuXHEBUX FOAUH JUIs IeHHOT GOpMH CamocriiiHa pobora
HABYAHHS: _58 ron. | 108 rop.

ayIuTOpHUX — 4

o Bun koHTpOIMIO: 3a1iK
caMocCTilHO1 poboTH — 4

YacTka ayIMTOPHUX 3aHATH 1 YacTKa CAaMOCTIMHOI Ta 1HAMBIAYaldbHOI pOOOTH Y
3arajibHOMY 00Cs131 TOJIUH 3 HABYAJIBHOI AUCIUILIIHU CTAHOBUTb!

st ieHHoi Gopmu HaBuaHHS — 53 % ayauTopHHMX 3aHATH, 47 % caMOCTIHHOI
poboTu;

st geHHoi Gopmu HaBuanHs — 10 % aymutopHux 3aHsaTh, 90 % caMocCTIiiHOT
pobotu.
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2. MeTa T2 3aBJaHHA HABYAJbHOI AMCHUILIIHA

Metoro aucommiaina  «Crnenkypc  [loOymoBa — 3aXWIIEHHMX  MEPEKHHX
iHbpacTpykTyp Ha 0a3i oOnamHanus MikroTik» €  BUBYEHHS TEOpPETHUYHHX Ta
NPAKTUYHUX OCHOB TIPOCKTYBaHHS, PO3pOOKH 1 TOOYJOBH 3aXWIICHUX MEPEKHHX
IHGPACTPYKTYyp Ha CydacHOMY MepekeBoMy oOjamHanHi Bim kommanii MikroTik,
BHMBUYEHHSI OCHOBHHX MPUHOMIB poOOTH 3 omepailliiiHoro cuctemoro RouterOS i po6ori 3
JOJTATKOBUMHU TTaKeTaMH Ta YTHWJIITaMH, MapHIpyTH3ailii, Opi/KUHTY, HATAIITYyBaHHIO
datiepBoiB 1 kepyBaHHIO TpadikoMm. OcobnauBa yBaja NPUIIISETHCS CTBOPEHHIO,
HaJIAITyBaHHIO 1 pOOOTI 3 BIpTyaJbHUMH JIOKATBHUMH MEPEKaMU, MUTAHHIM O€3IMeKH
MepeXi 1 TOIIyKy HECTIPABHOCTEH B pOOOTI MepekeBoi iHPACTPYKTYPH.

3aBJaHHAMH HABYAJLHOI JMCIUILIIHM €:
- PpO3BUTOK Yy MaillOyTHBOro (QaxiBUg yMIHHA NPOEKTYBaTH, OOCIyroByBaTH 1
yCyBaTH HECIPABHOCTI B pOOOTI 3aXUILCHUX MEPEIK,
- HaJaHHS HABHYOK poOOTH 3 MepekeBuM oOnmamHanasM MikroTik,
- HaJaHHS TPAKTUYHUX HABUYOK HaJAIITyBaHs, IMONIYKY 1 BUIIPABICHHIO
HECIIPAaBHOCTEH, BHKOHAHHSA 3aXOJIB O€3MeKM Npu po3poOdll, pO3ropTaHHi 1
CKCIUTyaTallii 3aXHIIEHUX MEPEKEBHUX THPPACTPYKTYp Ha 0a3i oonaananus MikroTik

[lin yac BUBYECHHS HABYAJbHOI JUCHMIUIIHU 3700yBadl BHUIOI OCBITH 3MOXYTh
orpuMatu HactynHi Soft skills:

- KOMYHIKAGmMU6Hi Hasuyku: TMUCbMOBE, BepOalibHe W HeBepOasibHE CIIJIKYBaHHS;
YMIHHA TPaMOTHO CIUIKYBAaTHCS MO €-mail; BECTHM IUCKYCII0 1 BIJCTOIOBATH CBOIO
MO3HITI10; HABHYKH IMPAIFOBATH B KOMaH/II;

- YMIHHA SUCMYNAmu Npucelto0H0: HABUYKW, HEOOXIIHI /Jis BHUCTYIIB Ha
yOJTiIi; HABUYKH MPOBEACHHS MPE3EHTAIII1;

- KepyB8aHHs yacom: YMIHHS CIIPABIISATUCS 13 3aBIaHHSIMHU BYaCHO,

- HYUKICMb | A0anmuenicms. THYYKICTb, QA TUBHICTD 1 3/TaTHICTh 3MIHIOBATHCS;
YMIHHS aHaJ13yBaTH CUTYall1l0, OPIEHTYBAHHS Ha BUPILIEHHS TIPOOIEMU;

- 1i0epchbKi AKocmi: YMIHHS CTHOKIWHO TPAIIOBAaTH B HANPYKEHOMY CEPEIOBHIIIL;
YMIHHS YXBAJIIOBATH PIIICHHS; YMIHHS CTABUTH METY, TUIAHYBATH JISUIbHICTD;

- ocobucmi sKocmi: KpeaTUBHE W KPUTUYHE MMCIICHHS, CTHYHICTb, YECHICTb,
TEpIIHHS, [T0Bara A0 0TOYYIYHUX.
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3. IIporpama HaABYAJIbHOI IMCIUILJIIHA
MOJAVYJIb 1

3micToBuii Mmoay b 1. OcHoBH po6oTu 3 o6aagHanuam MikroTik

Tema 1. IIpo odnannanns MikroTik. OcnoBu RouterOS.

[Ilo Take RouterOS Tta RouterBoard. Ictopis kommanii MikroTik. OOGnannanus
RouterBOARD ¢ikcoBani Ta inTerpoBani pimenns. JlinensyBanus RouterOS.
Posmudposka Hazpu o6nagnanus. [ligkmrodenns g0 mapmpyTtusaropa, Winbox, MAC-
Winbox, SSH, Telnet, nmocnizoBuuii mopt, iHTepdeiic komanmHoro psanka (CLI).
WebFig Ta QiuckSet.

Tema 2. Podora 3 RouterOS 4epe3 Tepmina.
IaTepdeiic komanmaoro psaka RouterOS. OcuoBri komanau CLI RouterOS. Pexxumu
poboTH uepes inTepdeiic KOMaHAHOTO PAIKA.

Tema 3. bazoBe HajlalITYBaHHS poyTepa.

[TouarkoBa KOH]Irypauis, BctaHoBieHHs [P-aapec, numo3y 3a 3aMoBuyBaHHsM, DHCP-
kiieHT Ta NAT. @ynkiionansHicTh RouterOS, BCTaHOBICHHSI Ta BUAAJICHHS MaKETIB,
anrpers;  RouterOS Ta  RouterBOOT. Im's  mapmpyrmsatopa, KepyBaHHSA
KOPUCTYBa4aMH Ta cepBicamu. Pe3epBHE KOMIIOBaHHS Ta BIAHOBJICHHS KOH(QIryparii.
CkupaHHsT MaplIpyTh3aTopa Yy MOYaTKOBI HajamryBaHHs. Onuii kHomku Reset.
VYcranoBka RouterOS 3a monmomororo Netlnstall. BimminHOCTI ycTaHOBOK y pi3HUX
Bepciax RouterOS. ApxiTekrypa MapuipytuzaTopa, BOyJAOBaHHI KOMYTaTop.
Oco06aMBOCTI JoAaBaHHS 40 OpUIKY O€31pOoTOBUX 1HTEP(DEICIB.

MOJIYJIb 2

3micToBuii Moayab 2. Mapuipyrusanisa i KepyBaHHsa TpadgikoM Ha 00/1aJHAHHI
MikroTik

Tema 4. Ctatuuna mapuipyrusaiisi B RouterOS.

Bubip mapmipyty. Touni Mmapupytu. Jucranuis. Mapupytu piBHoi BapTocti (ECMP)
Ta OanmaHcyBaHHs Tpadiky Mik kaHamamu. Check Gateway. Recursive next-hop Ta
BUKOPHUCTaHHS scope/target-scope. ABTOMaTUYHE MEPEMHUKAHHS Ha PE3epPBHUI KaHAJ.
Policy Based Routing (PBR). Traffic flow diagram. IP firewall mangle. Routing mark
ta route policy. Per Connection Classifier. [Tpukian 6anaHcyBaHHS BUXiTHOTO Tpadiky
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JUIS  TPhOX TpoBaiaepiB. [lepeximioueHHS HAa Pe3eBOro IMpoBalaepa IS TPhOX
npoBaiiepiB. Anpecamis B Mmepexax "Point-to-Point". HamamryBanHs anpecariii B
mepekax "Point-to-Point".

Tema 5. lunamiuna mapmpyrusaunis i Hanamrysanuss OSPF B RouterOS.
[Tporoxon OSPF ta iioro micie y ciMelcTBI MPOTOKOMIB AUHAMIYHOT MapIIpyTH3aLlii.
Ax mpamroe OSPF (Hello protocol, Database distribution ta Tumu LSA). CtpykTypa
OSPF mepexi (Areas, Tunu mMapuipytusaropin). Biqnocunu cymixHocti y OSPF, tunu
cymikHocTi, BuObopu DR ta BDR. Mertonu 3acrocyBaHHs 30BHIIIHIX MapIpyTiB (typel
i type2). Bapricte inTepdeiicy ta Tun intepdeticy ((broadcast, NBMA, PtP, PtMP)
Anroput™m SPT. OSPF ta multicast Tpadik (mpobiemu B NBMA mepexax). Tunu area
(Stub, NSSA, arperyBannsa MapuipyTiB). Bukopucranua Virtual Link. ®inerpyBanHs
MapuIpyTIB.

Tema 6. Hanamrysanus Firewall B RouterOS.

[Ipunuunu podotu Firewall. Connection tracking Ta crtan 3'enqHanHs. JIaHIIOXKKH
(chains). [lii Hag nmakeramu. 3aXWCT CEPBICIB, IO NPAIIOIOTh Ha poyTepl. 3aXHCT
kiieHTiB. Address List Tta po6ora 3 HuM. OcHoBu L7 @inbrpamii. Source NAT,
masquerade and src-nat action Destination NAT, dst-nat and redirect actions.
FastTrack.

Tema 7. YUepru i kepyBanHs Tpagikom.

[Tpunuunu kepyBaHHs Tpadikom, iaes "ko3Horo BikHA" B TCP-mpotokomi. IIpocTti
yepru (simple queue) Target, Destinations, Max-limit Ta limit-at, Bursting.
CnpaBemuBuii po3noAin cmyru mpomyckaHHs. [lpunuun pobdotu Per Connection
Queue (PCQ), pcg-rate Ta pcq-limit.

MOAYJIb 3
3microBuii Mmoayab 3. Be3apoToBi Mepexi modynoBani Ha odaaxHanni MikroTik

Tema 8. OrJsin 6e31poTOBUX Mepek MoOyToBaHuX Ha odoaaaHanHi Mikrotik.

Orsim mporpaMHOi 4acTWUHU peanizaiii 6e3aporoBoro 3B'si3ky B RouterOS. Ski
OyBalOTh aHTEHH, XapaKTePUCTUKH aHTeH. [Ipoliec nmepeTBopeHHs U(GPOBOTrO CUTHATY
Ha paJioCUrHaI — NpUHIMIHK Ta oomexkenns. Cranmaptu 802.11a/b/g/n/ac/ah. YacroTw,
CMYTHY, KaHalW, MIBUAKOCTI Mepeaadi, BUOIp aHTEHHU, MOTYXKHICTh IMepelraBaya Ta
YyTJIUBICTh MpUiiMada. AJMIHICTpaTUBHI OOMEKEHHS BUKOPUCTAHHS PaJl04aCcTOTHOTO
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pecypcy. Po3paxyHok eHepretuku pamionminky. Wireless yrwmitu. Scan, Frequency
usage, Spectral Scan/History, Snooper, Align, Sniffer. Bupimenns npobiem. AHami3
inpopmamii y Registration table. Ack-Timeout/Distance. CCQ. 4. TX/RX Signal
Strength. Frames and HW-frames. Data-rates. HW-retries, HW-protection, Adaptive-
noise-immunity. WMM. Perionanphi HanamryBanus Ta DFS. YrpasmiHHS OTYXHICTIO
nepenaBada. BipryanpHi TOuYkM goctymy. [Iporokomm 802.11ah. Momymsmii,
MIBUAKOCTI, 00'enHanHa KaHatiB. [loeqHaHHs KaapiB, 3aXUCHUM 1HTEpBai. YpPaBIiHHS
NOTYXKHICTIO TiepenaBaya y craHgaprax 802.11ah. MIMO Ta Chain settings.
HanaromkenHnst 6€31poTOBOTO JIiHKA.

Tema 9. CAPSMAN.
[lenTpanizoBaHe KepyBaHHS TOYKaMU JOCTyNy - TMPUHUUAN pPOOOTH, OCHOBHI
moxxymBocTi.  HamamryBanHs CAPsMAN-cepsepa Ta kiieHTiB.  OcoOJIMBOCTI

HaJalTyBaHHS TOYOK craHaapty 802.11n/ac Ha mnpukiIazi ABOJIANA30HHOI TOYKH
Mikrotik wAP ac.

MOJYJIb 4

3microBuii Moayab 4. [Io0ynoBa 3axuieHux 3’€qHanb Ha o0aaxHanni MikroTik

Tema 10. ITooynoBa VPN 3’e¢qnann Ha 6a3i mporokoay Wireguard.

OcobnuBocti HamamtyBanHs Wireguard wa RouterOS. Hamamryanus Site to Site
WireGuard tynemo. HamamryBanus WireGuard tynemo mis cxemu RoadWarrior.
Hanamrysanns cepsepa WireGuard na poyrepi MikroTik

Tema 11. ITo6ynoBa VPN 3’ennanb Ha 6a3i OpenVPN.

Oco6mmBocti HamamtyBanHs OpenVPN na RouterOS. [enepartis 1 mignmucyBaHHS
ceptudikatiB 3a gonomororo RouterOS. Kondirypanis mist miakmoueras Windows no
cepepa OpenVPN 6e3 ceptudikarip kmieata. OVPN Server. HamamryBanus Firewall
it Open VPN migxmrouens. CtBopenns config daiimy ans OpenVPN kiieHTy.

Tema 12. IKEV2,

Beryn no IPsec. Bapiantu peanizamii IPSsec. ba3oBe Ta po3mmpeHe HajlamTyBaHHS
IPSec. HanamryBanns IKEvl VPN. HanamryBanua |KEv2 VPN. T'enepaiis
ceprudikatiB. Hamamrysanus Site-to-site GRE tunnel over IPsec (IKEv2) 3
Bukopuctanasm DNS. Hamamrysanus Road Warrior 3 Bukopucranusm IKEV2 3 RSA
ayrentudikamiero. Kondirypamis ximienra Windows. Koudirypamis xmienta 10S.
Kondirypartis kiaienra Android (strongSwan).
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4. CTpykTypa (TEeMATHYHHH IJIAaH) HABYAJIBLHOI U CHUILIIHA

Kinexicte rogusa
neHHa gopma 3a04Ha popma
3MiCTOBI MOy 1 TEMH g % g_ %s
bJ bl
o S ;‘ < o CHG ;‘ <
= = o O K = = Q| 9O K
o| B| & 2¢e| | | o ¢gze
2 2| & 2| A| 2| & 29
[&] ] < < © o ] < < ©
~| B| B| oal »| B| B[ o4&
MOAYJIb 1
3micToBuii Moayab 1. OcHoBH po6oTH 3 o6aagHanHsamM MikroTik.
Tema 1. IIpo obnannanus MikroTik. OcHoBH
6 2 4 6 | — | - 6
RouterOS
Tema 2. Po6ota 3 RouterOS uepe3 trepmina. 10| 2 | 4 4 10| — | — | 10
Tema 3. ba3zoBe HanamryBaHHs poyTepa. 14 | 4 | 4 6 14 | 2 2 10
Pazom 3a 3micmoeuit mooynn 1 | 30 | 8 | 8 14 | 30 | 2 | 2 | 26
MOAYJIb 2
3micToBuii Moxyab 2. MapmpyTu3amis i kepyBanHs Tpadikom Ha odnagHanni MikroTik
Tema 4. Cratnuna mapuipytu3aiis B RouterOS. 6 2 4 -1 -1 - —
Tema 5. JIlunamiuHa MapupyTu3amis i 1021 4 4 ] B
HanamtyBaHHss OSPF B RouterOS.
Tema 6. HanamrryBanns Firewall B RouterOS. 10 2 4 4 — — — _
Tema 7. Uepru i kepyBaHHs TpadikoM 8 2 6 - - = -
Pazom 3micmoenuii modyas 2 | 34 8 8 18 34 | — _ 34

MOJIYJIb 3

3micToBuii MoayJib 3. Be3aporoBi Mmepexi modyaoBani Ha ooaagnanni MikroTik

Tema 8. Ormsin 6e3poTOBUX MeEpex MOO0YIOBaHUX
Ha o0naHanHi Mikrotik. 1214 | 4 4 11222 8

Tema 9. CAPSMAN 14 | 4 | 4 6 14 | — | — | 14
Pazom 3micmosenuii modyns 3 | 26 | 8 8 14 | 26 | 2 2 22
MOJVYJIb 4

3micToBuii MoayJib 4. [To0y10Ba 3axuieHux 3’ €1HaHb Ha o0aagHanni MikroTik

Tema 10. [ToOynoBa VPN 3’ennanp Ha 0asi
nporokony Wireguard. 0127414 110[2|2]6

Tema 11. ITobynoBa VPN 3’eqnans Ha 6a3i
OpenVPN. W44l 6 1l -4

Tema 12. IKEV2. 6 2 4 6

Pazom 3micmosnuii mooyas 4 | 30 8 8 14 30 2 2 26

BCbOTI'O | 120 | 32 | 32 | 56 |120| 6 | 6 | 108




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-22.06-05.01/
Kutomupcbka JEPXABHHMI YHIBEPCUTET « KM TOMUPCBHKA MOJITEXHIKA» XX XX XM/
noJriTexHika Cucrema ynpasJinns sikicrio Bianosigae JJICTY ISO 21001:2019 BK-1-2025
Bunyck 3minu 0 Exsemnaap Ne 1 Apx 1519

5. Temn 1200paTOPHUX 3aHATH

Kinpxicte rogun

Ne
3/ Hasga temn IeHHa | 3a04Ha
dopma | ¢opma
MOJY.JIb 1
3micToBuii MoayJib 1. OcHoBH podoTH 3 oonagHanaam MikroTik.
1 OcHoBu po6oTH 3 KoHcOoLTIO B RouterOS 4 -~
2 bazoBe HanamtyBaHHs JIoKanbHOT Mepexi Ha MikroTik 4 2

3MmicToBHii MoayJib 2. MapmpyTu3ailis Ta KepyBanHs Tpadgikom Ha odmaaHandi MikroTik

MOJIY.JIb 2
Mapmpyru3anis B RouterOS 4 -
basose nanamryBanns firewall 8 RouterOS -
MOJY.JIb 3
3micToBuii Moayiab 3. Be3poToBi Mepe:xi nodyaoBani Ha o6aagHanni MikroTik
5 HanamryBanns 6€31p0oTOBOT Mepexi 2
6 CAPsMAN 4 —
MOJYJIb 4
3microBuii Moxyb 4. Ilo0yn0Ba 3axuieHuX 3’ €1HAHb Ha o0aagHanHi MikroTik
7 HanamryBanns Site-to-site WireGuard VPN 4 2
8 HanamryBanns Site-to-site OpenVPN 4 -
PA3OM 32 6
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6. 3aBaaHHs A caMOCTiiiHOT podoTH

No o Kinpxicte rogqusa
s/ a3Ba TCMH JICHHA 3a04Ha
dhopma dhopma
MOJVYJb 1
3micToBuii MoayJib 1. OcHoBH podoTH 3 oonagHanaam MikroTik.
1 Binnanene kepyBanHs i joryBanHs y RouterOS. 4 4
2 [TpaBuia HaiiMEeHyBaHHS CIIEMEHTIB Ta KOMEHTapI.
3 MepesxeBe obmagaanus MikroTikK mis moOymoBu Mepesk Manux i 6 12
CepeIHIX i IIPUEMCTB
MOJIY.JIb 2
3micToBuii Moaysab 2. MapmipyTu3saiisi Ta KepyBaHHsi Tpadikom Ha o6aagnanHi MikroTik
4 Firewall, yepru i mepeskeBa miarpama RouterOS 12 28
MOJIY.JIb3
3micToBuii Moayib 3. Be3apoToBi Mepe:xi modyaoBani Ha odaagHanni MikroTik
5 Qco6nHBOCTi HO6YH9BH 6e3z[p0TBOBI/_1X Mepex KOMEPIIHHUX 14 29
nianpueMcTB Ha 6asi oOnagaanus MikroTik
MOJYJIb 4
3micToBuii Moxyb 4. [lo0ynoBa 3axuieHux 3’€qHaHb Ha o0aagHanHi MikroTik
6 [To6ymoBa VPN 3’enHanb Ha 6a3i ZeroTier. 6 10
7 IToGynoBa VPN 3’eananp Ha 6a3i nmpotokony L2TP. 4 8
8 High Availability. 4 12
9 banancyBaHHST HABaHTa)KEHHSI. 4 10
PA3OM 56 108

7. InpuBigyanbHi caMocTiiiHi 3aBI1aHHS
[HAMBIyalbHI CAaMOCTINMHI 3aBJJaHHS KypCOM He niepea0ayeHi.
8. MeToau HABYAHHSA

[lin vac BUKIAJaHHA HABYAJIBHOI JUCHUIUIIHM BUKOPUCTOBYIOTHCS HACTYITHI
METOIN HaBYaHHS.

— BepOanpHi MeToau (JeKIisl, TOSCHEHHS)

— [IpakTuuHi MeToau (TPOBEICHHS JOCIII1B, EKCIEPUMEHTIB, BUKOHAHHS

PI3HHUX BHJIIB BIIPaB, MIPAKTUYHUX 3aBJIaHb, KEICIB)
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— JluckyciitHuii MeTo

— MeToau camocTiitHOT poO0TH (aHOTYBaHHSI ONPAIlbOBAHOTO MaTepialy,
BUPIILIEHHS 3a/1a4, TPOBEJICHHS PO3PaxXyHKIB, HAMCAHHS €CE, MATOTOBKA
JIOTIOBIJICH, HAMMMCAHHSA HAyKOBUX CTaTEHl)

9. MeToau KOHTPOJIIO

[lepeBipka HMOCATHEHHSI PE3yJIbTAaTiB HABUYAHHS 3JIHCHIOETHCS 3 BUKOPHUCTAHHSIM
HACTYITHUX METO/IIB.

- YcHe onuTyBaHHsI, y4acTh y AUCKYCIii, BIAMOBI/II HA TPOOJIEMHI 3alUTaHHS

— [lepeBipka BUKOHAHHS JJOMAIIHIX 3aBJaHb, IPAKTUYHUX 3aBJaHb, BIIPAB,

— [lepeBipka BUKOHAHHS Ta 3aXUCT JAOOPATOPHUX POOIT
- Excnpec-TectyBanHs

- CaMOOIIiHIOBaHHS Ta B3aEMOOIIIHIOBAHHSI

— 3anik

10. OuinoBaHHS pe3yJIbTATIiB HABYAHHSI 3100yBa4iB BUIIIOI OCBIiTH

O1uiHIOBaHHSI pe3yJIbTaTIB HaBYaHHs 3/100yBayiB BHUILOI OCBITH 3 HaBYaJIbHOI
JTUCIUTIIIHA 3[IIACHIOETHCS BIAMOBITHO 70 [looXeHHs Mpo OLIHIOBAHHS PE3YJbTATiB
HaBYaHHA 3/100yBadiB BHILNOI OCBITH Yy JlepkaBHOMY yHiBepcuteTi «KHUTOMHpCHKa
MOJIITEXHIKa» Ta PO3MOALTY OalliB, 110 HABEJCHUN HUKYE.

CucteMa OIlIHIOBAaHHS pe3yJbTaTiB HaBYaHHS 3/00yBayiB BHUILOI OCBITH 3
HABYAJIbHOT TUCIUILTIHU BKIIFOYA€ TOTOYHUHN Ta MIJCYMKOBUN KOHTPOJIb.

[ToTouHMII KOHTPOJIb TPOBOAWMTHCS IS OIIHIOBAaHHS PIBHS 3aCBOEHHS 3HAHb,
dbopMyBaHHS YMiHb 1 HaBHYOK 3/100yBayiB BHUIIOT OCBITH BMIPOJIOBX BUBYEHHS HUMU
MaTepially MoayJis (3MICTOBHMX MOJYJIIB) HaBYAJIbHOI JUCHUILTIHM. [loTO4YHwMIA
KOHTPOJIb 3I1MCHIOETHCSA 111 YacC TIPOBEICHHS HaBYAIbHUX 3aHSTh.

[lincyMKOBHIA ~ KOHTPOJb  MPOBOAUTHCA  JUII  MIJCYMKOBOTO  OI[IHIOBaHHS
pe3yNbTaTiB  HaBYaHHS 3700yBayiB BHUINOI OCBITH 3 HaBYaJIbHOI JUCIUILIIHU.
[TiIcyMKOBUM KOHTPOJIb 3AIMCHIOETHCSA MICS 3aBEPILICHHS BHUBYEHHS HaBUYaJbHOI
mucturiiag. [limcyMKoBHiT KOHTpPOJb MPOBOAUTHCA y ¢dopmi 3amiky. IIporemaypa
CKJIaJaHHs 3alliKy BuU3HaueHa y lloyiokeHH1 Mpo opraHizaiiio OCBITHHOTO MPOLECY Y
Jlep>xaBHOMY yHIBEepcUTET1 «OKUTOMUPCHKA TTOTITEXHIKA.
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Po3noais 0aJ1iB 3 HABYAJIBLHOI JUCHUILTIHA

) . ) Kinbkicts 6amiB 3a cemecTp
Bunu po6iT 3100yBava BHIIOT OCBITH
neHHa hopma 3ao4yHa hopma
BukoHaHHs 3aBAaHb TOTOYHOTO KOHTPOJIIO 100 100
IlincymkoBa ceMecTpoBa OLiHKa 100 100

PO3HO)1iJ1 0aJ1iB 32 BUKOHAHHSA 3aBJaHb NOTOYHOI'0 KOHTPOJI0

KinbkicTh 6aniB 3a cemecTp

Buu po6iT 3100yBava BHIIOT OCBITH JleHHA 3909HA
dbopma dhopma
BukoHaHHA 3aBIaHb 111 YaC HaBYAJIbHUX 3aHITH 100 100

BukoHaHHS Ta 3aXHCT 1HAUBITyalIbHUX CAMOCTIMHUX 3aBJIaHb - -

BukonaHHS HAyKOBO-AOCITHOT pOOOTH Ta IHIIUX BHUJIIB pOOIT
(momaTkoBi — 3a0X04yBaJILHI 0aJIH):

1. YyacTe y CTyI€HTCHKHX MPEAMETHHUX OJIiMITiaax,
BceykpalHCBKOMY KOHKYPCi CTYACHTCHKUX HAyKOBUX POOIT,
rpaHTax, HAyKOBO-JOCIITHUX MTPOEKTaxX

2. IligroToBKa HAyKOBUX CTaTeH, T€3 IOMOB1IeN HAYKOBUX
KOH(pepeHIii

3. Inmni Bugw poOiT (HaBOJUTHCS MEPENTIK BUIIB POOIT)

Pa3om 3a BUKOHAHHSI 3aBJIaHb MOTOYHOT0 KOHTPOJIIO 100 100

Po3noain 6aJ1iB 32 BUKOHAHHA 3aBJAaHDb i Yac HABYAJIbHHUX 3aHATH

Kinbkicts 6aniB 3a cemecTp
Buau po0it 3100yBaua BUIOT OCBITH? JleHHa 33049Ha
dbopma dbopma
Bukonanss Ta 3axucT 1a00paTOpHUX poOIT 60 60
BukoHaHHS TECTOBHUX 3aBIaHb 40 40
Pa3oM 3a BUKOHAHHSA 3aBAaHb IiJ Yac HABYAJILHHUX 3aHATH 100 100

3 METOI0 3aCcTOCYBaHHSA IIJIMX YHCEN JUIsl OIlIHIOBAaHHS PpE3yJbTaTiB poOOTH
3100yBayiB Mij Yac HaBYAJIILHUX 3aHATh MOXKe BUKOpucTOBYyBatucsi 100-0anbHa mikana
OLIIHIOBAaHHS II0J0 KOXXKHOTO OKpeMO BUAY poOiT. Po3paxyHOK 3arajibHOi KUIBKOCTI
OaiiB, sKi 3700yBay MOKe€ HaOpaTw 3a pe3yjbTaTaMu POOOTH IiJl YaC HaBYAIBHUX
3aHATH MPOTATOM CEMECTPY, MPOBOIUTHCS 33 (DOPMYIIOIO:

Puz = > (Pi X BKj) % Kgs, (1)

ne Pys — 3aranmbHa KUTbKICTh 0aniB, HaOpaHuX 3700yBaueM 3a BUKOHAHHS 3aBaHb
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1] 9ac HaBYAJIbHUX 3aHATH 32 CEMECT);

P; — xinpkicTh HaOpaHuX 3700yBaueM OaiiB 3a cEMECTp 32 BUKOHAHHS 1-TO BUIY
pOOIT 11 yac HaBYAJIbHUX 3aHATH (3a 100-0aqbHO0 IKAJIO0);

BK; — BaroBumii koedillieHT 3a BUKOHAHHS 1-TO BHUIY POOIT il 4ac HABYAIBHHUX
3aHTh. 3HAYEHHS BaroBUX KOE(DIIIEHTIB PO3PaXOBYIOTHCS MIJISXOM JIUICHHS KUTBKOCTI
OaniB, sika mepejdaveHa 3a BUKOHAHHS OKPEMOIro BUAY pOOIT MiJ Yac HaBYAIBHUX
3aHATh, Ha CyMapHy KUIbKICTh OalliB 3a BUKOHAaHHS yCiX BHJIB pOOIT I dYac
HaBUYaJBLHUX 3aHATH 32 CEMECTD);

Kus — kopuryBasibHUN KOE(ILIEHT, SIKMM BU3HAYAETHCS MIJISAXOM JIJICHHS KUIBKOCTI
OautiB, M0 TIepeadaveHa 3a BUKOHAHHS 3aB/IaHb IT1]] 4aCc HaBYAJLHUX 3aHSTH 32 CEMECTD,
Ha 100 6aiB.

Axmo 3100yBau BUINOI OCBITHM HaOpaB 3a MOTOYHUN KOHTposib 60 OGamiB abo
Olbllle, BIH MOKE TMOTOJUTH JIaHy OIlIHKY B €JIEKTPOHHOMY KaOiHETI 1 BOHA CTaHe
CEMECTPOBOIO OLIIHKOIO 32 BUBYEHHSI HABUAJIBHOT AUCITUIUTIHU.

Skiro 3100yBay BHINOI OCBITH 1111 YaC BUBYCHHS HABUYAJIbHOI JUCITUILIIIHK HaOpaB
60 6aiiB abo Oinbie 1 6akae MOKPAIIUTH CBIM pe3yJbTaT YCIIIIHOCTI, BIH MPOXOJIUTh
MpOIIeypy MiJICYMKOBOTO KOHTPOIIO Yy dopmi 3ailiKy. 3a CKIaJaHHs 3aliKy 3700yBay
BUIIIOI OCBITH MOke Habpatu 100 GaniB. CemecTpoBa OIlIHKA 3 HABYAJILHOI TUCITUILIIHU
dbopmyeThCs 3a pe3ybTaTaMu M1JICYMKOBOT'O KOHTPOJIIO.

3100yBay BUIIOT OCBITH JOMYCKAETHCS /10 MPOIEAYPH IMiJICYMKOBOTO KOHTPOJIIO Y
dbopMi 3aiKy, SKIIO 32 BUKOHAHHS 3aBJIaHbh ITOTOYHOT'O0 KOHTpOJr0 HabpaB 50 GaniB abo
OlsblIIe.

Axio 3m00yBad BUIOI OCBITH 3a PE3yJIbTaTaMH MOTOYHOTO KOHTPOJKO HaOpaB
35-49 OaimiB, BiH OTPUMY€ MPaBO 3a BJIACHOIO 3asBOI0 OMAHYBaTH OKPEMi TEMH
(3MICTOBI MOJyJIl) HaBYAJIbHOI JAMCIUILIIHA MOHAJ OOCSTHU, BCTAHOBJIECHI HaBYAIbBHUM
TJIAHOM OCBITHBOI IIpOrpamMu. BUBUEHHS OKpEeMUX CKIIAIOBUX HABYAJIBHOI JUCIUILTIHU
NOHaJ 00CATH, BCTAHOBJIEH! HABYAJIbHUM IJIAHOM OCBITHBOI MPOTrPAMH, 3A1HCHIOETHCS Y
BUIbHUM B1J 3aHATH 37100yBaya BUILOI OCBITH Yac.

k1o 3700yBay BUIOT OCBITH 3a pe3yjbTaTaMH TOTOYHOTO KOHTPOJIIO HAOpaB Bij
0 mo 34 6amiB (BKJIIOYHO), BIH BBAXKAETHCS TAKUM, 10 HE BUKOHAB BUMOTH PoOOYOi
MporpaMy HaBYAJIBHOI JMCIUIUIIHM Ta Ma€ akaJaeMiuHy 3a00proBaHiCTh. 3100yBau
BUIIOT OCBITH OTPUMYE TPABO 3a BIACHOIO 3asBOIO OIMAHYBATH HABUAJIbHY TUCIUILIIHY
y HaCTyMHOMY CEMECTpl IMOHaJl 00CSTH, BCTAHOBJICHI HaBYaJbHUM IUIAHOM OCBITHBOI
porpamu.

[Iponienypa HamaHHs JOAATKOBHX OCBITHIX MOCIYT 3700yBady BHUILOI OCBITH 3
METOI0 BHBUYCHHSI HABYAJIBLHOTO MaTepiany JMCIUILUIIHU TOHAJ] OOCSATH, BCTAHOBJICHI
HaBYaJbHUM IUIAHOM OCBITHBOI Tporpamu, Bu3HadeHa y [lojo’KeHHI TpO HaJaHHS
JI0JTATKOBUX OCBITHIX MOCIHYT 3100yBayaM BHILOI OCBITH B [lep:kaBHOMY yHIBEpPCHUTETI
«KutomMupchKa MOTITEXHIKAY.
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Bu3zHaHH#A pe3yJbTaTiB HABYAHHS, HA0YTHX Y He(popMaJIbHii Ta/ado
iHpopmanbHil ocBiTi

Busznanus  pesynbpTaTiB  HaBYaHHA, HaOyTux y HedopmanbHIH Ta/abo
iHGOpMaIbHIN OCBITI B paMKax OKPEMHX TE€M HABYAJIbHOI JUCIHUILIIHU, 3A1HCHIOETHCS
BUKJIaJ]a4eM 3a 3BEpHEHHSM 3/7100yBaya BUIIO1 OCBITH Ta MPEACTABICHHSIM JOKYMEHTIB,
K1 TIATBEPIKYIOTh Ppe3yJbTaTH HaBUYaHHA (CepTH(IKATH, CBIIOITBA, CKPIHIIOTH
TOIO). PimeHHsS Tpo BH3HAHHSA Ta OIliHKAa 3a BIAMOBIJHY YacCTHHY OCBITHBOTO
KOMITOHEHTa MPUHUMAETHCS BUKIIAJAaueM 3a pe3ysibTaTaMu CIiBOeciu 31 3700yBaueM
BUIIIOT OCBITH.

Busznanus  pesynpTaTiB  HaB4YaHHSA, HaOyTMX y HeopMmanbHii  Ta/abo
iH(popManpHIA OCBITI B paMKax IUJIOTO OCBITHROTO KOMIIOHEHTA, 3/IIMCHIOETHCS 3a
MpoIEaypOro, sika BU3HaueHa Yy [1o0KeHH1 Mpo OpraHi3allil0 OCBITHHOTO MPOIECY Y
Jlep:xaBHOMY yHIBepcUTET1 «OKUTOMHUPCHKA MOTITEXHIKA.

[Ixana omiHIOBaHHA

[Mkana €EKTC HarmionansHa mikasa 100-6anpHa mikana
A 3apaxoBaHO 90-100
B 82-89
3apaxoBaHO
C 74-81
D 64-73
3apaxoBaHO
E 60-63
FX He 3apaxoBano 35-59
F He 3apaxoBano 0-34

11. I'nocapii

Ne 3/m TepMiH JepKaBHOI MOBOIO BinnoBigHUK aHTIIHCEKOI0 MOBOIO
1 |Mapupyruszatop Router
2 |Bpannmayep Firewall
3 |BipryamsHa npuBaTHa Mepexka VPN (Virtual Private Network)
4 | IP-agpeca IP Address
5 |Macka nigmepexi Subnet Mask
6 |IIporokon nuHamiunoi koH(iryparii xoctie [ DHCP (Dynamic Host Configuration Protocol)
7 |IlpomyckHa 31aTHICT Bandwidth
8 | Tabnuus maprpyTu3zanii Routing Table
9 |Touka goctymy Access Point
10 [Bbe3npoBigHa JoKaIbHA MEpexa Wireless LAN
11 [xicts 06CayroByBaHHS QoS (Quality of Service)
12 |IIpoTokoin TyHENIOBaHHS TOYKA-TOYKA PPTP (Point-to-Point Tunneling Protocol)
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Ne 3/m TepMiH epKaBHOIO MOBOIO BianoBiHUK aHTITIHCEKOI0 MOBOIO
13 [CkpunryBanus Scripting
14 [®DinsTp Opanamayepa Firewall Filter
15 [Junamiuyna MapmipyTu3aiis Dynamic Routing
16 [Crarnyna maprpyrusariis Static Routing
17 [TIporokon ympaBiiHHS arperaii€ro KaHaiiB LACP (Link Aggregation Control Protocol)
18 [bamancyBaHHS HaBaHTAXCHHS Load Balancing
19 VPN wmix opranizamisiMu Site-to-Site VPN
20 | VPN BimgmaneHoro goctymy Remote Access VPN
12. PexomeHnaoBaHa JiTeparypa
Ocnoena nimepamypa
1. Dennis Burgess. Learn RouterOS: The Complete Guide to Building and
Managing Networks with MikroTik. 2021, — 452 p.
2. Stephen Fenwick. MikroTik Security Guide: Securing Your Networks with
RouterOS. 2020, — 300 p.
3. Tim Berger. MikroTik VPN Solutions: Building Secure VPNs with RouterOS.

2021, — 240 p.

Jonomixcna nimepamypa

4. Matthew Davis. The RouterOS Bible: MikroTik Configurations and Deployment

Techniques. 2021, — 420 p.

13. Indopmauiiini pecypcu B InTepHerti

1. Od¢imiitauit mopran MikroTik [Enekrponnuii pecypc] — Pexum moctymy:
https://mikrotik.com/

2. JloxymenTaris o HanamTyBanHio oonagnanas MikroTik [Enekrponnuii pecypc]
— Pesxum moctymy: https://help.mikrotik.com/docs/
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