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1 META HABYAJIBHOI JULUTLJITHA

B ocBitHRO-TIpO(eciiiniii nmporpami HaiioHanbHOTO TEXHIYHOTO YHIBEPCHUTETY
«/IaimpoBcbka moiniTexHika» cremianbHocTi 123 «KoMm’ioTepHa 1HXEHEpis»
31MCHEHO PO3MOILI MporpaMHuX pe3yibrariB HaBdaHHs (IIPH) 3a opranizamiinumu
dbopmamMu OCBITHBOTO Tporecy. 3okpema, Ao aucuumiian B1.13 «Mepexesni
nporpaMHi 3aco0u KepyBaHHS» BIIHECEHO TaKi pe3yIbTaTh HaBYAHHS

B1.13 | OuiHroBaTH JOCATHYTI pe3y/IbTaTH HaBYaHHS B KOHTEKCTI HABYAIBHUX MOJYJIIB 1 MpOrpam

BP1.13 | BukopucToByBaTH HOBI TEXHOJIOTIi, BKJIIOYAIOYM TEXHOJOTil PO3yMHHX OOYHCICHb 3
METOIO IMiABHIICHHS e()eKTHBHOCTI KOMI IOTEPHUX CUCTEM

Mera gucuumiainm — (QOpMyBaHHS KOMIIETEHTHOCTEH MO0 BMIiHHS
PO3pOOIIATH  apXiTeKTypy HHU(PPOBOI Mepexki depe3 omuc ii OadeHHs, cTparerii,
OCHOBHHUX KOHIICHIIIA 1 KOMIIOHEHTIB. BripoBamkyBaTu aBTOMATH3AIllI0 MEpexi 3
BrpoBapkeHHsIM Cisco APIC-EM 1 BOynoBanux noaatkiB, Takux sk Network Plug
and Play, EasyQoS, IWAN i Path Trace. BripoBamkyBaT MEpeKeBy BipTyalisallito,
BuxopucroBytoun Cisco NFV B koprnopatuBHiii mepexi ¢utii. BrnpoBamkysatu
MepeKeBy aHaJITUKY 3 BrpoBakeHHaM xmapu Cisco Connected Mobile Experience
(CMX).

Peanizaiis metn Bumarae tpaHchopmarlii IporpaMHUX pe3yJbTaTiB HABYAHHS B
OUCLUIUTIHAPHI Ta aJeKBaTHUM B1IOIp 3MICTY HaBYaJIbHOI JIHWCUUIUIIHUA 32 LIHM
KpUTEpPIEM.

2 OUIKYBAHI JUCHUIIJIIHAPHI PE3YJBbTATHU HABUAHHASA

Hudp JucuuiutinapHi pe3yjabtatu HapuyanHs (JIPH)
ITPH mu¢p APH 3MicT
BP1.13 | BP1.13.1 - Po3yMilOTh OCHOBHI MNPUHUMIM POOOTH XMapHHUX OOYMCIEHHB 1
B1.13 BIpTyasi3alii Ta TeHAEHIli PO3BUTKY CYYaCHUX MEPEX.
BP1.13 | BP1.13.2 - 3acrocoByBaTH apxiTekTypy SDN Ha OCHOBI MNOJITHK, HalpHKIazg
B1.13 apxiTeKTypa, peajizoBaHa 3a Jomnomoror kontposnepa Cisco APIC-
EM, nns xoHTpomo 1 ympaBiiHHA Uil poOOTHM 3 TOMITUKAaMH B
MaciTadl BCiei Mepexi.

3 BA3OBI JUCLIUILIIHUA
Ha3pa aucoumuiinm 3100yTi pe3y1bTaTH HABYAHHS
@1 IIporpamyBaHHs Maru HaBUYKM pPO3pOOJIATH aIrOPUTMHU Ta KOMII IOTEpPHI

IporpaMd 3 BHUKOPHCTaHHAM MOB BHCOKOIO pIBHS Ta
TEXHOJIOT1M 00’ €KTHO-OpPIEHTOBAHOTO MPOrPaMyBaHHs

@3 Beryn g0 ¢gaxy Matu 0a30B1 3HaHHS 3 1HQOpMAIIHMX TEXHOJOrI Ta
KOMIT FOTEPHUX CHCTEM.
@7 Komn’roTepHi Mepexi 3natu npuctpoi 1 ¢yHkiionyBaHHs KM 1 mepex 3B's3Ky,

MEpEeXEeBUX TEXHOJOTiH 1 MEepeXeBOro YCTaTKyBaHHS,
1o0y10BH 1 GYHKIIIOHYBaHHSI MEPEXK 3B'SI3KY

@19 Komn’toTepHi cucTeMu BMmitu imenTudikyBatu, KinacugikyBaTH, Ta ONHCYBaTH
pOOOTY KOMII FOTEPHUX CUCTEM Ta iX KOMITOHEHTIB




4 OBCAT 1 PO3MOALN 3A ®OPMAMM OPTAHI3AILIIl OCBITHBOI'O

MMPOLECY TA BUIAMU HABYAJ/IbHUX 3AHATDH

Bun 5 3 Po3noain 3a popmamMn HABUAHHS, 200UHU
5 3 JeHHA BevipHs 3a204HA
HABYAJIBHHUX | S = = —
SAHSITE © S| ayaur. |camocTiiiHa | ayauT. | CaMOCTiiHA | ayAwT. camocTiliHa
3aHATTS pobota 3aHATTS pobora 3aHATTS pobora

JEKIIHHI 56 26 30 - -
nabopaTopHi - - - -
MIPaKTHYHI 56 26 30 - -
KonTtponbHi 8 8
3ax0/.11

PA30OM | 120 60 60

5 HPOI'PAMA JUCHUIIJITHA 3A BUJAMU HABYAJIBHUX 3AHATDH

O0csar
HTudppu
IPH Buau Ta TeMaTHKa HABYAJIbHUX 3aHATH CKJIA0BHX,
200UHU
JIEKIII 56
BP1.13.1 - 1. TenpeHIii po3BUTKY CyYacHHX iH(PPACTPYKTYPHUX PillICHb 7
B1.13 2. TexHoorii BipTyasizarii 7
3. OcHOBU XMapHUX 00YHCIICHb 7
4. Ornan pimens Cisco st nudpoBOi MEPEkKHOI apXiTEKTYypH 7
(DNA)
4.1 Buznauenns 6auenns Cisco apxitektypu DNA
4.2 Pimennst DNA
4.3 Bu3HaveHHS PoJIi KOHTPOJIEPIB aBTOMAaTH3allii 1 OpKecTpallii B
DNA
5. Betyn B konyBanHs 1 API 7
6. ApxiTekTypa mporpamHo-kKepoBaHux mepex (Software-Defined 7
Networking, SDN)
6.1. [TnommHa KepyBaHHs 1 TUIOMIMHA JaHUX
6.2. Tpaaguuiiina apxiTekTypa Ta apxirekrypa SDN
6.3. CyuacHni Tpenu B ranysi: Biakpute [13, SDN, DevOps, Cisco
ACI
6.4. Iinxix Cisco APIC no SDN
6.5. Mogenns Cisco SDN 3 APIC-EM
6.6 Apxitekrypa miardpopmu APIC-EM
7. ABTOMaTH4yHa OpPKECTpallisl, KEpyBaHHs, 3aCTOCYBAaHsI MOJITUK 7
Enterprise Service Automation (ESA)
8. SDN koHTposepu 7
IIpoBeaeHHs MOAYJIIB TA iCIUTY 8
MPAKTUYHI 3AHATTS 56
BP1.13.2 - JIa6.1 Bukopucranns Postman nns B3aemonii 3 REST API 14
B1.13 JIa6.2 BrupoBamxenns pimenHs Cisco Plug and Play 3a nonomororo 14
APIC-EM
JIa6.3 Ilonryk i ycyHEeHHS HECIIPaBHOCTEH 3a JIOTIOMOT00 IPOTpaMu 14
Path Trace B Cisco APIC-EM
JIa6.4 YupasiniHHs Ta MOHITOpUHT KomnoHeHTiB SD-WAN 14
PA3OM 120




6. ONIHIOBAHHS PE3YJIBTATIB HABUAHHA

Ceprudikariis JOCITHEHb CTYACHTIB 3IIHCHIOETHCS 3a JIOMOMOTOI0 TPO30PHUX
MpOLEAYp, IO IPYHTYIOThCSI Ha 00’ €KTUBHUX KPUTEPiAX BiANOBIAHO 10 [lonoxeHHs
yHiBepcurtety «IIpo oliHIOBaHHS pe3ybTaTiB HABUYAHHS 3/00yBaviB BUIIOT OCBITH.

JlocArHYyTHH  piBEHb  KOMIIETEHTHOCTEH  BITHOCHO  OYIKYBaHHMX, IO
i1eHTU(IKOBAaHUH IMiT Yac KOHTPOJIBHHMX 3aXOJiB, BiIOOpakae peallbHUM Pe3ysbTaT
HaBYaHHS CTYJCHTA 32 JUCUUILIIHOLO.

6.1 HHlkaan

OuiHroBaHHSI HaBYAJIBHUX JOCATHEHb CcTyneHTIB HTY «JIII» 3xailicHioeThCS 3a
peittuarosoro (100-0anpHOI0) Ta IHCTUTYIIIHOWO mIKamamMu. OcTtanHs HeoOXinHa (3a
oQiIIAHOI0 BIJICYTHICTIO HAIlIOHAJIBHOI IIKAIW) IS KOHBepTamii (TepeBeicHH)
OITIHOK MOOIJILHUX CTYJCHTIB.

IHIkanu oyinrosannsa nHaguanvHux oocazuenv cmyoenmie HTY «/[11)

PeiiTuHroBa IncTuTyniiina
90...100 BiaMiHHO / Excellent
74...89 no6pe / Good
60...73 3amoBiabHO / Satisfactory

0...59 He3anoB1abHO / Fail

Kpenutn HaByanmbHO! IUCHUIUIIHM 3apaXxOBYEThCS, SKIIO CTYJIEHT OTpHUMaB
MIJICYMKOBY OIIIHKY He MeHme 60-tu  OamiB. Hmkuya oIliHKa BBaXXae€ThCs
aKaJIeMIYHOI0 3a00ProBaHICTIO, IO MiAJISITae JIKBiAAIii BiAMOBIAHO a0 IlomoxkeHHs
Mpo opraizaito ocBiTHbOro npomecy HTY «IID».

6.2 3acoOu Ta npouexypu

3MicT 3aco0iB JIarHOCTUKUA CIPSIMOBAHO Ha KOHTPOJIb PIBHA C(HOPMOBAHOCTI
3HaHb, YMiHb, KOMYHIKaIlii, aBTOHOMHOCTI Ta BIJAMOBIAJIBHOCTI CTyACHTa 3a
Bumoramu HPK 1o 7-ro kBamidikamiiiHoro piBHS T dYac JIEMOHCTparlii
pernamMeHTOBaHUX POOOUOI0 TPOTPAMOIO Pe3yiIbTaTIB HABYaHHS.

CTyneHT Ha KOHTPOJBHUX 3aX0Jlax Ma€ BUKOHYBATH 3aBJIaHHS, OPIEHTOBAaHI
BUKJTFOUHO Ha JIEMOHCTpAIlII0 JUCHUIUTIHAPHUX PE3YIbTaTiB HABUAHHS (PO31LI 2).

3aco0u J1arHOCTHKH, IO HAJAIOThCA CTYAEHTaAM Ha KOHTPOJBHHUX 3aX0Jlax y
BUTJISI 3aBAAaHb TSI TOTOYHOTO Ta ITICYMKOBOTO KOHTPOJIO, (POPMYIOTHCS IIITXOM
KOHKpeTH3alli BHUXIJHUX JaHUX Ta CHOCOO0y JAEeMOHCTpaulli JUCHUILTIHAPHUX
pe3yJIbTaTiB HABUAHHS.

Buan 3aco0iB AiarHOCTMKM Ta MPOILEAYp OLIHIOBaHHS JAJs TOTOYHOIO Ta
M1JICYMKOBOTO KOHTPOJIIO TUCIUTLIIHU TTOTAHO HUXKYE.

3aco0u a1arHOCTUKHU (KOHTPOJIBHI 3aBJaHHs) ISl TIOTOYHOTO Ta IMiJICYMKOBOTO
KOHTPOJTIO TUCIUTIIIIHU 3aTBEPIKYIOThCS Kadeaporo.

[lim yac TOTOYHOTrO KOHTPOJIO JIEKIIMHI 3aHATTS OIIHIOIOTHCS IIISTXOM
BU3HAYCHHS SKOCTI BUKOHAHHS KOHTPOJHHUX KOHKPETU30BaHUX 3aBlaHb. [IpakTuuHi



3aHSTTSA OINHIOIOTHCS SIKICTIO 3aXHUCTy BUKOHAHUX 1 OGOPMIICHUX J1a0OpaTOPHUX
poOirT.

3acobu diaznocmuku ma npoyedypu OuiHIOBaAHHA

MNOTOYHUA KOHTPO.JIb HIJICYMKOBHMI KOHTPOJIb
HaBYaJIbHe 3aco0m 3aco0m
3aHATTA JIarHOCTHKH Tipoueaypu JIarHOCTHKH fipoueaypu
JIEKII1 KOHTPOJIbHI BUKOHAHHS TecTu, 3a7a4i 1 |BUSHAYCHHS
3aBJIaHH 3a 3aBJaHHs 11 Jac KOMaHIHI CEPEIHbO3BAXKEHOTO
KO>KHOIO TEMOIO | IEKIIiH 3aBHAHHS 1] |pe3yJIbTaTy MOTOYHUX
MPaKTUYHI |KOHTPOJIBHI BUKOHAHHS 3aBJaHb |4acC iCIIUTY. KOHTPOJIB;
3aB/IaHHA 3a i yac MPaKTHYHUX
KO>XHOIO TEMOIO |3aBJIaHb BukoHands KKP mig gac
abo BHKOHAHHS 3aBJaHb ICTIUTY MICTUTh KOMaH]IHE
IHIUBITyabHE i1 Yac caMOCTIHHOT 3aBIaHHs, a OaKaHHAM
3aBJIaHHS poboTH CTyJeHTa

SIK110 3MICT TIEBHOTO BUJY 3aHATH MIANOPSIAKOBAHO JEKIJIBKOM JECKPUIITOPAM,
TO IHTErpajibHEe 3HAYCHHS OI[IHKA MOXXE BHM3HAYATHCS 3 YpaxyBaHHSIM BaroBUX
Koe(DiIieHTIB, 10 BCTAHOBIIOIOTHCS BUKJIA/IaYEM.

3a HAsSIBHOCTI PIBHS PE3yJIbTaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BUJIIB HABYAIBHUX
3aHATh He MeHmie 60 OamiB, MiJCyMKOBUN KOHTPOJIb 3AIMCHIOEThCS 0€3 ydacTi
CTYyJICHTa IUISIXOM BU3HAYCHHSI CEPEIHHLO3BAKCHOTO 3HAUCHHS IIOTOYHHX OI[IHOK.

HesanexxHo Bi pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO KOXKEH CTYIEHT IIJ Yac
ek3aMeHy Mae mnpaBo BukoHyBaTh KKP, sika micTUTh 3aBIaHHS, 110 OXOIUTIOIOTH
KJIFOYOBI1 JUCHUILIIHAPHI pe3yJIbTaTH HaBYaHHS.

KinbkicTe koHKpeTH30BaHuX 3aBaaHb KKP mnoBuHHA BiANOBIIATH BiABEICHOMY
yacy Ha BUKOHaHHs. KinbkicTs BapianTiB KKP mae 3abesneuntu 1HIUBITyati3aliio
3aBAaHHS.

3HavyeHHs oOIiHKM 3a BukKoHaHHA KKP BH3HauaeTbcs cepeaHbOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETU30BaHMUX 3aBAaHb) 1 € OCTATOUYHHUM.

[aTerpanbHe 3HadyeHHs omiHkn BHKOHaHHS KKP Moke Bu3Hauatucs 3
ypaxyBaHHSM BaroBUX KOE(QIII€HTIB, 1110 BCTAHOBIIOETHCS Kadeaporo JUisi KOKHOTO
neckpunropa HPK.

6.3 Kpurepii

PeanbHi pe3ynbraTé HaBYaHHS CTyAEHTAa 1JE€HTU(IKYIOTbCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYyBaHUX MiJ] YaC KOHTPOJIbHUX 3aXOIIB 3a JOMOMOTOI KPUTEPIiB, 110
OMUCYIOTH JIii CTYICHTA JI IEMOHCTpAIlil JOCATHEHHS pe3y/IbTaTiB HaBYaHHSI.

JIns OIiHIOBAaHHSI BHUKOHAHHS KOHTPOJIBHMX 3aBlaHb MiJ] Yac MOTOYHOTO
KOHTPOJIIO JICKUIMHUX 1 MPAKTUYHUX 3aHATh B SKOCTI KPUTEPIsl BUKOPHUCTOBYETHCS
KOE(IIIEHT 3aCBOECHHS, [0 aBTOMATUYHO aJ]aNTy€ MOKA3HUK OIIHKHU 10 PEUTHUHTOBOI
IIKAJIN:

0O; =100 a/m,



€ a — YHCIO TMPaBWIBHUX BIJANOBIACH ab0 BUKOHAHUX CYTTEBUX OIepallii
BIJIMOBITHO JI0 €TaJIOHY PINICHHS; M — 3arajibHa KUIBKICTh 3amuTaHb a00 CYTTEBUX

orepailiii eTaaoHy.

3MiCT KpUTEpIiB CIUPAETHCS HA KOMIETEHTHICTHI XapaKTEPUCTUKH, BU3HAYCHI
HPK ns 6akanaBpchbKOTo piBHSI BUILOT OCBITH (TIOJaHO HUXKUE).

3acanvhi Kpumepii 00cAZHEeHHA pe3yIbmamie HaAgUaHHA

Jlna 7-20 keanigpixauiiinozo piens 3a HPK

InTerpajibHa KOMIETEHTHICTh — 3/IaTHICTh PO3B’s3yBaTH CKJIAMHI 3a7adi i mpobdiemMu y
MeBHIN ramy3i mpodeciiiHol AisUTbHOCTI a00 y TIpolieci HaBYaHHS, IO Mepeadavyae 3aCTOCYBaHHS

Teopii 1 MEeTOIiB Tamy3i

Jeckpunropn HPK Bumoru g0 3HaHb, yIV.liHL, 1.60MyHiKau.i'1', aBTOHOMHOCTI HOK.a?yHI/IK
Ta BiaAnoBigaabHoOCTI OLIHKH
3HanuA
+ creriaiai3oBasi Binnosigs BigMiHHA — IpaBUIbHA, OOTPYHTOBAHA, 95-100
KOHIIENTYaJIbHI OCMHCIJICHA.
3HaHHA, HAOYT1 y XapakTepusye HasiBHICTb:
npoIieci HaBYaHHS - CHeIiai30BaHUX KOHIENTyalIbHUX 3HAHb Ha PiBHI
Ta/ab0 npodeciitHol HOBITHIX JOCSTHCHbD;
Tis7bHOCTI Ha PiBHI - KPUTUYHE OCMHUCJIEHHS IPoOIIeM y HaBYaHHI Ta/abo
HOBITHIX JIOCATHEHbD, npodeciiiHii TisIIbHOCTI Ta HA MEXI1 MPEIMETHUX TalTy3eH
SKi € OCHOBOIO J1JIs] BiamoBige MiCTHTh HErpy0i MOMIUIKH 200 OITMCKU 90-94
OpHTiHAIBHOTO BianoBiap npaBuiibHA, aje Ma€ MEBHI HETOYHOCTI 85-89
MUCJICHHA Ta BinmoBinp mnpaBuibHA, ane Mae IEBHI HETOYHOCTI M 80-84
IHHOBAIIHHOT HEJJOCTaTHbO OOIPYHTOBaHA
ALUIPHOCTL, 30KPEMA B | Binnopige npaBwibHa, aje Mae [EBHI HETOYHOCTI, 74-79
KomTekert HEJIOCTATHBO OOTPYHTOBaHA Ta OCMHUCIICHA
AOCTIIHAIIEKO1 Bignosins gparMenTapHa 70-73
pobot; BiamoBigs JeMOHCTpPY€e HEUITKI YSABIECHHS CTyJIEHTa PO 65-69
¢ KpHUTHHHC 00’€KT BUBUYCHHSI
OCMHCIICHHA npobIeM  ["piperr, srans MiHiMATEHO 3aJI0BUTHHHM 60-64
Yy HaBHaHHI Ta /ado PiBeHb 3HaHb HE3a0BIIBHUN <60
npodeciiHii
MISUTBHOCTI Ta Ha MEX1
IIPEAMETHUX rany3ei
Yminna
+ PpO3B’s3aHHA Binnosine Xxapakrepusye yMiHHS: 95-100
CKJIaJTHHX 337134 i - BUSBISITH IPOOIEMHU;
npobIeM, 0 MOTPEOYE | - (opMyIIrOBaTH TiNOTE3N;
OHOBJICHHS Ta - pO3B’s13yBaTH MpodIEMH;
IHTerpallii 3HaHb, YaCTO | - (HOBMIOBATH 3HAHHS,
B ymoBax _| = iarerpyBaru 3HaHHS;
HCHOBHOI/ HCAOCTATHROL | _ 1hoRauTH iHHOBALIHHY JiAIBHICTE;
iHpopmarii Ta | - TIpOBAaJMTH HAYKOBY HIAJBHICTH
CYMEPEHIMBIX BUMOT: 5/ 1oBinp XapaKTepu3ye YMIHHS 3aCTOCOBYBAaTH 3HaHHS B 90-94
¢ TPOBADKCHHA /a6 MPAKTUYHINA JiSUIbHOCTI 3 HErpyOMMHU OMUIIKaMU
?}?;g;iﬁli{;;’;?l Taano BiI[I'[OBiI(B' XapakTepusye YMIHHS 3aCTOCOBYBAaTH 3HAHHS B 85-89
isTBHOCT] MPaKTHUHiH JUIBHOCTI, ane Mae TMEBHi HETOMHOCT MpH
peaiizanii oJiHi€i BUMOTH
BinnoBine xapakTepusye yMiHHS 3aCTOCOBYBAaTH 3HaHHS B 80-84
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Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI

IMoxka3zHuk

Heckpuntopu HPK . . . .
Ta BiANOBiAaJbHOCTI OLliIHKH
NPaKTUYHIA JiSUIBHOCTI, aje Ma€ TEeBHI HETOYHOCTI MpH
peaizalii 1BOX BUMOT
BinnoBine xapakTepusye yMiHHSI 3aCTOCOBYBAaTH 3HAaHHS B 74-79
MPaKTUYHIA JiSUTBHOCTI, ajlé Ma€ TEBHI HETOYHOCTI INpH
peadizalii Tpb0X BUMOT
BianoBiap xapakTepusye yMiHHS 3aCTOCOBYBAaTH 3HaHHS B 70-73
NPaKTUYHIA JISUTBHOCTI, aje Ma€ TEeBHI HETOYHOCTI IpH
peanizailii Y0THPHOX BUMOT
BinnoBine xapakTepusye yMiHHSI 3aCTOCOBYBAaTH 3HAaHHS B 65-69
MPAKTUYHIN TIsTIbHOCTI IPH BUKOHAHHI 3aBJaHb 33 3pa3KoM
BinnoBine xapaktepusye yMiHHS 3aCTOCOBYBATHM 3HAHHS 60-64
IIPY BUKOHAHHI 3aBJIaHb 33 3pa3KOM, aJIe 3 HETOUHOCTSIMU
PiBeHb yMiHb HE32I0BUIBHHI <60
Komynikauisn

+ 3po3yMie i 3po3yMmiicTh BianoBiai (gomnosiai). MoBa: 95-100

HE/IBO3HAYHE - TpaBUJIbHA;

JIOHECEHHS BJIAaCHUX - 4mucTa;

BHCHOBKIB, a TaKOX - scHa;

3HAHb Ta MOSICHEHb, 0 | - Toyya;

X 0.61“p'}1Ht1‘0ByIOT‘I), 10 | - joriuma;

(haxiBmiB 1 He(i).aXIBH.IB, - Bupasma;

30KpeMa J10 0ci0, sIK1 - AKOHIYHA.

HaBHAOTECA, Komymnikariitna crpaTeris:

+ BUKOPHUCTAHHS . . . . )

{HO3CMHIX MOB y - TOCIiOBHHUH i HECYNEPEIUBHI POSBUTOK AYMKH;

podbecitiaii - HasABHICTb JIOT{YHKX BIIACHHX CYIDKCHB;

MUTBHOCTI - JNopeuna aprymeHtaitii Ta if Binnosinuicts
BiJICTOIOBaHUM I10JIOKEHHSIM;
- TpaBWIbHA CTPYKTYpa BiANOBII (JIOMOB1/I1);
- MpaBWIBHICTH BIAMOBIJCH HA 3aMUTAHHS;
- JIOpeYHa TeXHiKa BiAMOBi/IeH Ha 3aITUTaHHS,
- 3JIaTHICTh pOOUTH BUCHOBKH Ta ()OPMYJIFOBATH
MIPOTIO3HIIIT;
- BHUKOPHUCTAHHS 1HO3EMHHX MOB y MpodeciitHii
ISITBHOCTI
JlocTaTHsl 3pO3yMUTICTh BIAMOBIAI (ZOMOBIiMI) Ta AOpeyHa 90-94
KOMYHIKallii{Ha cTpaTeris 3 He3HaUHUMH XHOaMu
JloGpa 3po3yMiNiCTh BIAMOBIAI (IOMOBIAI) Ta JOpEYHA 85-89
KOMYHIKalliiiHa cTparerisi (CyMapHO HE peali30BaHO TpHU
BHMOTH)
JoOpa 3po3yMuTICTh BIAMOBIAI (IOMOBIAI) Ta JOpeYHA 80-84
KOMYHIKalliifHa cTpaTeris (CyMapHO HE pealli30BaHO
YOTUPH BUMOTH)
JloGpa 3pOo3yMiNiCTh BIAMOBIAI (IOMOBiAI) Ta JOpeYHA 74-79
KOMYHIKalliiiHa cTparteris (CyMapHO HE peani3oBaHO I’ITb
BHMOT)
3aioBUIbHA 3PO3YMUIICTh BIAMOBiAL (IOMOBII) Ta JOpEUHa 70-73
KOMYHIKalliifHa cTpaTerisi (CymMapHO HE peali3oBaHO CiM
BHMOT)
3aoBiIbHA  3pO3YMUNICTh  BIAMOBiAI  (OMOBiJi)  Ta 65-69
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Heckpuntopu HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI
Ta BianmoBigaJnLHOCTI

IToka3Huk
OLIIHKH

KOMYHIKaliifHa cTpaTeris 3 xubamu (CymMapHO He

peaizoBaHoO JEB’SITh BUMOT)

BiNMOBIAI  (7momoBimi) Ta
xubamMu  (CyMapHO HE

3a10BiIbHA  3PO3YMLNICTh
KOMYHIKaIliiHa cTparteris 3
pearizoBano 10 BumMor)

60-64

PiBeHb KOMyHIKaIlii HE3aJOBIILHUT

<60

Aemonomuicme ma 6i0nogioabHicmb

+ BIJIIOBIJAJIGHICTE 3a
PO3BUTOK
npodeciiHOro 3HaHH 1
MPAKTHK, OLIHKY
CTPATETiYHOTO
PO3BUTKY KOMaH]IH;
¢ 3JIATHICTB 10
[MOJIAILIIOI0 HABYAHHS,
SIK€ 3HAYHOIO MIPOIO €
ABTOHOMHHM Ta
CaMOCTIHHUM

BiaMinHe BOJIOIIHHSA KOMIIETEHIISIMU:

- BUKOPUCTAHHS TPUHIMITIB Ta METOJIB Oprasizamii
ISUTBHOCTI KOMaHH,

- epeKTHUBHUH pO3MOIIT IOBHOBAKECHb B
KOMaH/IH;

- MIATPUMKA BPIBHOBAXEHHMX CTOCYHKIB 3
KOMaH/I1 (B1JIITOB1IaJIbHICTD 32 B3a€EMOBITHOCHHH);

- CTPECOBUTPUBAIICTB;

- caMOperyJIsiis;

- TpyJ/OBa aKTUBHICTh B €KCTPEMAIbHUX CUTYAIlisIX;

- BHCOKHIA PIBEHb OCOOMCTOTO CTABIICHHS JI0 CIIPABH;

- BOJIOIHHS BCiMa BHIAAMHU HaBYaJIbHOI JisSJIBHOCTI;

- HAJICKHHUU PiBeHb (QyHIAMEHTAIILHUX 3HAHB,

- HaJCKHHUU PIBEHb C(HOPMOBAHOCTI 3arajbHO HABYAILHUX
yMiHb 1 HABUYOK

CTPYKTYpi

YJICHaAMH

95-100

VYieBHEHE BOJIOMIHHA KOMIIETEHIIIAIMA aBTOHOMHOCTI Ta
BIJIIIOBIAJIBHOCTI 3 HE3HAYHUMH XUOaMU

90-94

JloOpe BOJIOMIHHS KOMIIETEHI[IIMH aBTOHOMHOCTI  Ta
BIJIMOB1TAJILHOCTI (HE peaji30BaHO JBI BUMOTH)

85-89

JloOpe BOJIOMIHHS KOMIICTCHI[IIMH aBTOHOMHOCTI Ta
BIJIIIOBIJAJILHOCTI (HE peasli30BaHO TPU BUMOTH)

80-84

JloGpe BOJIOAIHHS KOMIIETEHI[IIMH aBTOHOMHOCTI Ta
BIJINOBIAAJIBHOCTI (HE peati30BaHO YOTUPH BUMOTH)

74-79

3a10BUIbHE BOJIONIHHSA KOMIIETEHIIIMU aBTOHOMHOCTI Ta
BIJINOBIAAJIBHOCTI (HE peati30BaHo I’ sITh BUMOT)

70-73

3a10BUIBHE BOJIONIHHSA KOMIIETEHIISIMA aBTOHOMHOCTI Ta
BIJIMOBIAAJIBHOCTI (HE peali30BaHo IIICTh BUMOT)

65-69

3a10BUIBHE BOJIONIHHSA KOMIIETEHIIIMU aBTOHOMHOCTI Ta
BIJINOBIIAIbHOCTI (piBeHb (hparMeHTapHHIA)

60-64

PiBeHL aBTOHOMHOCTI Ta BIAMOBIAAIHLHOCTI HE3AJOBIILHUN

<60

7. IHCTPYMEHTH, OBJIAJIHAHHA TA ITPOI'PAMHE 3ABE3INEYEHHSA

TexniuHi 3acO0M HaBYAHHS.
[nTerpoBane cepenosuiie AnyLogic
Hucranmiiina muiargpopma MOODL.

8. PEKOMEH/JOBAHI JUKEPEJIA IHOOPMAIIII

1. I'mimenko MLII., Bummniscekuii B.B., Insin O.0.
[To6ynoa SDN mepesx. — Hapuanbauit mocionuk. — Kuis: JIYT, 2019. — 190 c.2.
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2. ONF, IOpen Networking Foundation,l 2015. [eaekTponnuii pecypc ]. Pexxum
nocrymy: https://www.opennetworking.org/

3. Nick Famster. Coursera SDN [Electronic resource]: - Pexum poctymy:
https://www.youtube.com/playlist?list=PLpherdrLyny8YN4M24iRIBMCXkLcGbmh
Y. - 3arn. ¢ expany. — Ha anrmi. MoBi.
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npodeciitHoi nmporpamu «KoMIir’ roTepHa 1HXeHepis» creriaaibHocTi 123
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