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AHOTAIUA KYPCY

B3aemM03B’ 130K Y CTPYKTYPHO-JIOTI4HIM cxeMi

OcCBITHI KOMIIOHEHTH, SIKi IEPEYIOTh
BUBYEHHIO

OcCBiTHI KOMIIOHEHTH UISI SIKUX € 0a30BOIO

Merta Kypcy:

(¢opMyBaHHA y CTYACHTIB CHCTEMH 3HaHb Ta BMiHb HEOOXIOHHMX i POOOTH 3 KOHBEPTEHTHOIO MEPEKHOK IH(PPACTPYKTYpPOIO HOBOTO TOKONIHHA Ta
MIPOXOJPKEHHS! MIXKHAPOJIHHX CepTHUQIKAIliHHIX eK3aMeHiB Ha piBHI mpodeciifHol cepTudikartii.

KoMneTeHTHOCTI BiAMOBIIHO 10 OCBITHBLOI IPOrpaMHu

Soft- skills / 3aranabHi komnerenTHocTi (3K)

Hard-skills / Cnenianbni komnerentnocti (CK)

3K1. 3xatHicTh 10 aOCTPaKTHOI'O MHUCJICHHS, aHAJII3y Ta CUHTE3Y.

3K4. 3aaTHICTh CHIKYBaTHCS JEP>KaBHOIO MOBOIO SIK YCHO, TaK i MUCHMOBO.

3K6. 31aTHICTh BUNTHUCS 1 OBOJIOIBATH CyYaCHUMH 3HAHHSMU.

3K?7. 3aatHicTb 10 nomryky, oOpoOieHHs Ta aHawi3y iHpopMaLii 3 pi3HUX JAXKepe
3K11. 3natHicTh MpuiAMaTH OOTPYHTOBAHI PillICHHS.

3K13. 3naTHIiCTh JisITH HA OCHOB1 €THYHHMX MipKyBaHb.

3K14. 3pathHicTe peamizyBaTH CBOi mpaBa 1 OOOB’SI3KM SIK WICHA CYCIILIbCTBA,
YCBIIOMJTIOBATH LIHHOCTI TPOMaJSIHCHKOTO (BUIBHOTO IEMOKPATUYHOTO) CYCHIBCTBA
Ta HEOOXIJHICTh HOTO CTAJIOTO PO3BHUTKY, BEPXOBEHCTBA MIPaBa, PaB i CBOOOT JIFOANHU
1 TpoMasisHUHA B YKpaiHi.

3K15. 3naTHicTs 30epiraTi Ta MPUMHOXYBAaTH MOPAJIbH1, KyJIbTYpPH1, HAYKOBI LIIHHOCTI
1 JOCSITHEHHS CYCITIJIbCTBA HA OCHOBI PO3YMIHHS 1CTOPIT Ta 3aKOHOMIPHOCTEH PO3BUTKY
npeaMeTHOI o0acTi, ii Micls y 3arabHii cUCTeMI 3HaHb MPO MPUPOJLY 1 CYCITIIBCTBO
Ta y PO3BUTKY CYCHIIBCTBA, TEXHIKH 1 TEXHOJOT'1H, BAKOPHUCTOBYBATH Pi3HI BUAM Ta
¢dbopMH pyXOBOT aKTHUBHOCTI JIJIsl aKTHMBHOTO BIAMOYMHKY Ta BEACHHS 3JI0POBOTO
CIoCco0y JKUTTSL.

CK13. 3patHicTh 40 pO3pOOKHM MEPEXKEBOro IPOrpaMHOro 3a0e3MedeHHs, LI
(YHKLIOHYe Ha OCHOBI PI3HMX TOMOJIOTIH CTPYKTYPOBaHHX KaOEIbHUX CHUCTEM,
BHUKOPUCTOBYE KOMIT'IOTEPHI CHUCTEMH 1 Mepexi mepenadi JaHUX Ta aHa3ye SKiCTh
POOOTH KOMII FOTEPHUX MEPEK.
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IIporpamHi pesyiabTaTn Hap4yanHs (I1P)
IIP1. 3acTocOoBYBaTH 3HAHHSI OCHOBHUX (POPM 1 3aKOHIB a0CTPAKTHO-JIOTTYHOIO MHUCJICHHS, OCHOB METO/I0JIOTIi HAyKOBOTO Ii3HAHHS, ()OPM 1 METO/IIB BUIYUCHHS, aHAIII3Y,
00poOKH Ta cuHTE3y iH(pOopMaIlii B MpeAMETHIH 00IacTi KOMITIOTEPHUX HayK..
IIP13. Bonoaitu MOBaMH CUCTEMHOT'O IIPOTPaMyBaHHS Ta METOJaMH PO3POOKH MTPOrpam, 0 B3aEMOJIIOTh 3 KOMIIOHEHTaMH KOMIT FOTEPHUX CUCTEM, 3HATH MEPEKHI
TEXHOJIOT'11, apXITEKTypH KOMIT IOTEPHHUX MEPEXK, MAaTH MPAKTHYHI HABMYKH TEXHOJIOTIT aJIMiHICTPYBAaHHS KOMIT IOTEPHUX MEPEXK Ta iX MPOrpamMHOro 3a0e3neueHHs.

OPT'AHI3ALISI HABUAHHA

OuinoBaHn

Tema, onmc TeMu Bup 3aHsaTTS
HA 32 TeMy

®opMH i MeTOIM HABYAHHA/MUTAHHSA 10 CAMOCTIIHOI po6oTH

MOJYJIb 1 «APXITEKTYPHI PIIIEHHSA NOBYJIOBU MEPEXXHOI IHOGPACTPYKTYPU HOBOI'O TOKOJITHHS»

Tema 1. Beeoenusn 0o mepericnux mexnonoziii Aruba noeozo noxkoninus

Buamu: OcHoBHI HanpsiMku cTpaterii kommanii Hewlett Packard Enterprise (HPE) 3 po3BuTKy MepeXHHUX TEXHOJOTi HOBOTO MOKOJIIHHS, OCHOBHI MPUHIIMITK peati3aiii
apxiTeKTypHHX pillleHb MTOOYJOBU MEpEexK.

Bmimu: BuxopucToByBaTH 3HAHHSA IIOJIO TIEPEBATr MEPEKHUX TEXHOJOTIH HOBOTO MOKOJIHHS, XapaKTePUCTHK KOMYTaTOPiB HOBOTO MOKOJIHHS /s MOOYAOBA KOHBEPTEHTHOI
MepeKHOT IHQPaCTPYKTYpH HOBOTO TTOKOJIIHHSL.

Dopmysanna komnemenyii: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

Pesyrvmamu nasuannsa: I1P1, [TP13

Pekomendosani dxcepena: 1-10

Jlexmis-Bi3yamizalis, eKCIpec-OMUTyBaHHS CTYICHTIB, aKTHBI3aIlis
yBaru CTYI[CHTiB 3a JOIIOMOT'OKO HpO6HCMHI/IX IMUTaHb, CIIOHYKaHHA

Zamsarrs 1.1 Ormsang npoaykriB ArubaOS-CX. Xapakrepuctuku | Jlekmis 1. . o o\ ; .
CTYACHTIB 1O CAMOCTIMHO1 OLIHKH JICKI[IMHOI'O MaTCplaly Ta BUCHOBKIB,

ornepauiiHoi cucremMu Ta komyratopis AOS-CX. 2 roguHA . ; . )
MiITPUMKA TICHXO0JIOTTYHO-KOM(OPTHOI aTMOC(epH i yac JIeKwil 3a
PaxyHOK ITOCTIHHOTO KOHTAKTY 31 CTyZAEHTaMHU.
. [IpakTiune YcHe onuTyBaHHS, HABYAIILHA JUCKYCIs U TOTTUOJISHOT0 PO3yMiHHS
3ansatts 1.2 BBeneHHsS 10 MEpPEXHUX TEXHOJOTiM Aruba HOBOTO P Y ’ AUCKYCIA 1 posy
. 3aHATTA 1. 2 6am | OCHOBHHX IOJIOXKEHB, IPOBEICHHS TECTYBAHHS 3a IOMOMOTOK CHCTEMH
MTOKOJIIHHSA ) :
2 TOAVHU MOODLE, inauBinyansHa poboTa
Jlabopar. ®poHTaNEHUI METO NPOBEICHHS JIA0OPATOPHOTO 3aHATTS, OpUragHa
3ansrta 1.3 [NopiBHgaHHS mpoaykTiB ArubaOS-CX. 3aHATTSA 1. 2 6amu | dopma pobOTH, OpraHizailis 3MaraHHs MiXK IpyIIaMH 3a KpaIluii
2 ronuHA pe3yJIbTAaT, 3a0X04CHHS TIEPEMOXKIIIB 3MaraHHs J0IaTKOBUMH OallaMu.

Tema 2. NetEdit & Network Analytics Engine (NAE).

Buamu: [lopsok opranizaiii 3acTocyBaHHs HOBITHS cucTeMa aBToMaTn3auii Aruba NetEdit Ta nepmoi y cBoemy poai BOynoBaHoi iatdopma ajist 3a0e31eUeHHs Ta BiIHOBJICHHS
Mepexki Ha OCHOBI mTy4Horo iHTenekty Aruba Network Analytics Engine (NAE)

Bmimu : BuxopuctoByBatu inTepdeiic komanmaaoro psiaka (CLI) mist 3nificHenHs 6a30Bo1 KOHQITYpaIlifo KOMYTaTOpiB Ta OpTraHi3allii 3aXHIEeHOro JOCTYITY.

Dopmysanns komnemenuiu: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

Pezynvmamu nasuannsn: I1P1, I1P13

Pexomendosani dxcepena: 1-10




Zansrra 2.1 Ornsg NetEdit 2.0. Ormsg Network Analytics Engine

Jlexuis-Bizyai3allisi, eKCIpec-ONMUTYBaHHsI CTYICHTIB, aKTHUBI3aLlis
yBaru CTYJCHTIB 3a JIOTIOMOTOI0 POOJIEMHHX MTUTAHb, CIIOHYKaHHS

. o . Jlexrrist 2. ; AV o ; .
(NAE). NAE arentu ta nii NAE arenti. ba3zoBuii MOHITOpUHT ) roian CTYJICHTIB JI0 CAMOCTIHHOI OIIIHKHM JICKIIHHOTO MaTepiary Ta BUCHOBKIB,
Tpadiky MiATPUMKA IICUXOJIOTIYHO-KOM(POPTHOT aTMOC(EepH MiJ yac JeKuii 3a
PaxyHOK MOCTIHHOTO KOHTAKTY 31 CTy/IEHTaMH.
[MpakTuyne VYCHe onuTyBaHHS, HaBYaJIbHA TUCKYCIs sl OTJTHOJIICHOTO PO3YMIHHS

3anstrs 2.2 NetEdit & Network Analytics Engine (NAE). 3aHATTSA 2. 2 6amy | OCHOBHHUX IOJIOXKEHB, IPOBEICHHS TECTYBAHHS 32 IOMOMOTOK0 CHCTEMH

2 TOAUHU MOODLE, inauBinyansHa poboTta

Jlabopar. ®dpoHTaNEHUI METO NPOBEICHHS JIA00PATOPHOTO 3aHATTS, OpUraaHa
3ansrra 2.3 Basic Switch Configuration 3QHATTS 2. 2 0amu | hopma poboTH, OpraHizailis 3MaraHHs Mi>K rpYIaMu 3a KpaIuii

2 roguHu pe3yNbTaT, 3a0X0UYECHHS IIEPEMOJKLIIB 3MaraHHs JOAATKOBUMH OaiaMHu.

Tema 3. Virtual Switching Extension (VSX)

Pesynvmamu nasuannsa: I1P1, [TP13
Pexomenoosani 0xycepena: 1-10

Bnamu: Pimienns Aruba nis BipTyanbHOTO cTekyBaHHS Aruba Virtual Stacking Framework (VSF) ta pimenns Virtual Switching Extension (VSX), sike Takox IpencTaBiisie
c000F0 €TUHUI BipTyalbHHUN KOMYTATOP, aje B TOH xe yac VSX miaTpuMye NOABIHHY IUIOMWHY KepyBaHHS Ta MOABIHHY TUIOMIMHY YIIPaBIiHHS.

Bmimu: HanamroByBatn crexyBaHHs Aruba Virtual Stacking Framework (VSF) mms posropTanHs KOHBEPTeHTHOI MEPEKHOT iHPPACTPYKTYPH..

Dopmysanna komnemenyii: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

3ansattsa 3.1 Virtual Switching Technologies. VSX components.

Jlexmis-Bi3yanmizalis, eKCIpec-OMMTyBaHHS CTYICHTIB, aKTHUBI3aIlisd
yBaru CTYJICHTIB 3a JIOTIOMOTOI0 TIPOOJIEMHHX MTUTaHb, CIIOHYKAHHS

VSX Synchronization. VSX Traffic Forwarding. Split-Brain JZIiI:)HM & CTYJEHTIB JI0 CAMOCTIHOI OLIHKH JIEKIIHHOrO MaTepiaay Ta BACHOBKIB,
Condition. Configuring VSX AHEH HiATPUMKA TICHXO0JIOTIYHO-KOM(OPTHOT aTMOcdepH i yac JeKIii 3a
PaxyHOK MOCTIHOTO KOHTAKTY 3i CTyICHTaMH.
IMpakTuuHe VCHe ONUTYBaHHs, HABYAJIbHA TUCKYCIs ISt TIOTIMOJIEHOTO PO3YMiHHS

3ansrra 3.2 Virtual Switching Extension (VSX) 3aHATTS 3. 2 6am | OCHOBHHX IOJIOXKEHB, IPOBEICHHS TECTYBAHHS 3a IONMOMOTOK CHCTEMH

2 TOOVHU MOODLE, inauBinyansHa podoTta

JlaGopar. DpoHTATBHII METO/I TPOBEICHHS JTaDOPAaTOPHOTO 3aHSTTS, OpUraHa
3ansarta 3.3 Managing Software and Configurations 3QHATTSA 3. 2 06amu | hopma pobOTH, OpraHizailis 3MaraHHs Mi>K IPYIIaME 3a KPaIluii

2 rOMHH PEe3yNLTAT, 320X0YEHHS [IEPEMOXKIIIB 3MaraHHs JI0JIaTKOBUMH OaaMH.

Tema 4. Advanced OSPF

Peszyavmamu nasuannsa: I1P1, ITP13
Pexomenodosani oxcepena: 1-10

Buamu: [lopsnok 3acrocyBanHsi crannapTiB npotokoirry OSPF mist 6araTo30HHUX Mepex.
Buimu: Kounodirypysatu npotokon auHamiuHoi Maompytusauii OSPF ans eekTHBHOTO po3ropTaHHsi KOHBEPTEHTHOT MEPEXHOI iHQPACTPYKTYpH.
Dopmysanna komnemenyii: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13




Jlexuis-Bizyai3allisi, eKCIpec-ONMUTYBaHHs CTYICHTIB, aKTHUBI3aLlis
yBaru CTYJCHTIB 3a JIOTIOMOTOI0 POOJIEMHHX MTUTaHb, CIOHYKAHHS

3ansatrsa 4.1 Reviewing Basic OSPF. Implementing Multiple Area| Jlekuis 4. . o -\ ; .
. CTYJICHTIB JI0 CAaMOCTII{HOI OLIHKH JICKIIHOT0 MaTepiajy Ta BUCHOBKIB,
OSPF Designs. OSPF Area Types 2roauHu . ; , :
HiITPUMKA TICUXOJIOTIYHO-KOM(OPTHOI aTMOChepH T[] Yac JEKIIii 3a
PaxyHOK MOCTIHHOTO KOHTAKTY 31 CTy/IEHTaMH.
[pakTuune VcHe OnuTYBaHHsI, HaBYaIbHA AUCKYCis TSl MOTTIHOICHOTO PO3YMiHHS
3anstrs 4.2 Advanced OSPF 3aHATTS 4. 2 6amy | OCHOBHHUX IOJIOXKEHB, IPOBEICHHS TECTYBAHHS 32 IOMOMOTOK0 CHCTEMH
2 TOAUHU MOODLE, inauBinyansHa poboTta
3ansarra 4.3 Virtual Local Area Networks (VLANs). Dynamic Host ;;2,6125:2 3 G g)go;;an;’gl;iMSTS:[HEZ(I’E?;‘:;’; IJ{TES‘;E?;(EPHEZ; ;a;ﬂ?f;aniljgmﬂm
Configuration Protocol (DHCP) Services 5 ' pMa poLOTH, Ob . py P
TOJIMHU pe3yJIbTar, 3a0X0UCHHsI TIEPEMOKIIIB 3MaraHHs JOJaTKOBUMHU OaaMH.

Tema 5. Border Gateway Protocol (BGP)

(ISP).

Pesynomamu nasuanna: I1P1, I1P13
Pexomenoosani dacepena: 1-10

Dopmysanns komnemenuin: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

Brnamu: OCHOBHI TPWHIUIIA BUKOPHUCTAHHS MapIIpyTH3amii Mepexi [aTepHeT, mpuHun podotu nporokory BGP.
Bmimu: HanamroByBaru npotokon BGP, mio nepeaae MapmpyT Mix pi3HUMH OpraHi3alisMi (AaBTOHOMHUMH CUCTMaMH), SIK IPaBUIIO, MOCTa4albHUKAMH TIOCIYT [HTepHeTY

3anatTs 5.1 Introduction to BGP. Establishing BGP Connections.

Jlexmis-Bi3yamizalis, eKCIpec-OMMTyBaHHS CTYICHTIB, aKTHBI3aIlis
yBaru CTYJICHTIB 3a JIOTIOMOTOI0 TIPOOJIEMHHX MUTaHb, CIIOHYKAHHS

. - L - - Jlexuis 5. ; AV o ; .
BGP Routing Metrics. Receiving and Advertising Routes. Route ) FOI;[HHH CTYJIEHTIB JI0 CAMOCTIHOI OIIHKH JICKIIIHHOTO MaTepiaay Ta BACHOBKIB,
Control MiITPUMKA TICUXOJIOTIYHO-KOM(OPTHOT aTMOcdepH i 9ac JeKIii 3a
PaxyHOK MOCTIfHOr0 KOHTAKTY 3i CTYJICHTaAMH.
[pakTuune VcHe onuTyBaHHS, HaBYaJIbHA AUCKYCis IS MTOTTTHOICHOTO PO3yMiHHS
3anstrs 5.2 Border Gateway Protocol (BGP 3aHATTA 5. 2 0any | OCHOBHHX ITOJIOKEHb, IIPOBEICHHS TECTYBAaHHsI 32 IOMOMOIOK CHCTEMH
2 TOAVHU MOODLE, inauBinyansHa poboTa
JlaGopar. OpoHTaNBEHII METO/I IPOBEICHHS JIA0OPATOPHOTO 3aHATTS, OpHUrajHa
3ansarta 5.3 Spanning Tree 3aHATTS 5. 3 6amu | dopma poOOTH, OpraHi3ailisi 3MaraHHs MiX IPyIamMHu 3a Kparui
2 TOMHU pe3yJIbTar, 3a0X0UCHHsI TIEPEMOKIIIB 3MaraHHs JJ0JIaTKOBUMHU OaaMH.

Tema 6. Multicast routing

Pezynvmamu nasuannsn: I1P1, I1P13
Pexomenooegani 0xycepena: 1-10

Buamu: OCHOBHI IPUHIUITA Ta IPOTOKOJ OaraToajpecHoi MapuipyTu3ailii, JOUUIbHICTh 3acTocyBaHHS MpoTokoiie PIM-DM Ta PIM-SM.
Buimu: KouodirypyBatu 3a JONOMOT0I0 IPOTOKOJIB OaraToaapecHoi mapmpytuzanii PIM-DM ta PIM-SM.
Dopmysanns komnemenuiu: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13




3anarrs 6.1 Multicast Introduction. IGMP (Internet Group

Jlexuis-Bizyai3allisi, EKCIpec-ONMUTYBaHHs CTYICHTIB, aKTHUBI3aLlis
yBaru CTYJCHTIB 3a JI0TIOMOTOI0 POOJIEMHHX MUTaHb, CIOHYKAHHS

Management Protocol). PIM (Protocol Independent Multicast)| Jlekmuis 6. . o . ; .
Introduction. PIM-Dense Mode (PIM-DM). PIM Sparse Mode| 2 rommu CTYZIGHTIB 10 CAMOCTIHHOT OiHKH JIEKIIHHOT0 MaTepiaily Ta BUCHOBKiB,
MiITPUMKA TICUXO0JIOTTYHO-KOM(OPTHOI aTMOC(hepH i yac JIeKIil 3a
(PIM-SM) pPaxyHOK MOCTIHHOTO KOHTAKTY 31 CTy/IEHTaMH.
[MpakTuyne VYCHe onuTyBaHHS, HaBYaJIbHA TUCKYCIs s OTIHOJIICHOTO PO3YMIHHS
3ansaTTs 6.2 Multicast routing 3aHATTS 6. 2 6ay | OCHOBHHUX IOJIOXKEHB, IPOBEICHHS TECTYBaHHS 3a JOMOMOTO0 CHCTEMH
2 TOAUHU MOODLE, inauBinyansHa poboTa
3ansrrs 6.3 Link Aggregation JlaGopar. OpoHTATBLHUN METOT NPOBETICHHS na6opaTopHoro 3aHATTS, 6pf1raz[Ha
3aHATTS 6. 3 0amu | popma pobOTH, OpraHizallis 3SMaraHHs MiXK rpyrnamMy 3a Kpaumi
2 ronuHA pe3yJbTAaT, 3a0X04YCHHS TIEPEMOXKIIIB 3MaraHHs J01aTKOBUMH OallaMu.

Camocriitna pobora

Cawmocriiina

Tema 1. BBenmeHHS 10 MEPEXXHUX TEXHOJIOTiH Aruba HOBOTO TTOKOJIHHS pobora 1. 2 Ganu Hocuizutu OCHOBHI HATPAMKH  CTpaTeril  KOMHaHIl Hewlett
Packard Enterprise (HPE)
10 ronun
. . . Camocrifina Jocniautu mopsiiok opranizanii 3acrocyBanns Aruba NetEdit ta
Tema 2. NetEdit & Network Analytics Engine (NAE). pobora 2. 2 Ganu . .
10 rom Aruba Network Analytics Engine (NAE).
CamocriiiHa Hocnigutu pinmteHHs Aruba ajis BIpTyalbHOTO CTEKyBaHHS Aruba
Tema 3. Virtual Switching Extension (VSX) pobora 3. 2 6anu | Virtual Stacking Framework (VSF) Ta pimmennst Virtual Switching
10 roaun Extension (VSX)
Camocriiina JocmiauT mopsIoK 3acTocyBaHHS cTaHaapTiB mpotokory OSPF
Tema 4. Advanced OSPF pobora 4. 2 6anu p ye P p y
JUIs 0araTo30HHUX MEPEK
10 roauna
Camocrifita JlocmiaguT OCHOBHI TPHWHIIAIIK BHKOPUCTAHHS MapIIpyTH3aIil
Tema 5. Border Gateway Protocol (BGP) pobora 5. 2 Gamm X P p PIIpYT
10 roum Mmepexi [HrepHer, npuHIMI poboTn nmpotokony BGP
CamocriiiHa JlocnmimuTi OCHOBHI TMPUHIMIIK Ta TPOTOKON OararoaapecHoi
Tema 6. Multicast routing po6ora 6. 2 6anu | MapuIpyTH3alii, JOLUIBHICTh 3acToCyBaHHA HpoTokosiB PIM-
10 rouu DM Ta PIM-SM

Moayas 2 «BUKOPUCTAHHSA HOBUX TEXHOJIOTTYHHUX PIIIEHD JIJISI YIOCKOHAJEHHSI KOHBEPTEHTHOI MEPEXKHOI APXITEKTYPH»




Tema 7 . 802.1X & MAC Authentication
moneni Authentication, Authorization and Accounting (AAA).

OTIepaITii.

Pesyrvmamu nasuannsn: I1P1, I1P13
Pexomenoosani dacepena: 1-10

Dopmysannsn komnemenyiii: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

Brnamu. OCHOBHI MPUHIIAIIA JJIS BIIPOBA/KCHHS ITEHTPATI30BAHOI MONITHKHU IJIs1 KOHTPOJIIO JTOCTYITY O TEBHUX IMOCIYT, ayTeHTH(]IKaIlis Ha OCHOBI IMOPTY IMpaIlioe€ B paMKax

Bmimu: 3piiicHioBatn KoH(DIrypauito iHTenekryanbHoi criiikoi crpykrypu (IRF), 3nificHroBatn Bxmouenns IRF 'y poboty 3 ypaxyBaHHSM KOpCTKO BU3HAYEHOI IOCIiOBHOCTI

Jlexuis-Bi3yaizailis, eKCIIPeC-ONUTYBaHHS CTY/ICHTIB, aKTHBI3aIlis
yBaru CTYJICHTIB 3a JIOTIOMOTO0 MPOOJIEMHUX MUTaHb, CIOHYKAHHS

3agarrta 7.1 Introduction to User Authentication. Basic 802.1X. .| Jlekmis 7. ) o e Y ; .
User Roles. MAC Authentication 2 rommn CTYJCHTIB 710 CAMOCTIHHOT OLiHKH JEKIIHHOrO MaTepiasty Ta BUCHOBKIB,
i ITPUMKA TICUXOJIOTTYHO-KOM(OPTHOT aTMOChepH i1 yac JIeKIlii 3a
pPaxyHOK ITOCTIHOTO KOHTAKTYy 31 CTyIEHTaMH.
[MpakTuaHe VCHe onUTYBaHHS, HaBYaJIbHA IUCKYCisl ISl TIOTTTHOIEHOTO PO3YMiHHSI
3ansarta 7.2802.1X & MAC Authentication 3aHATTS 7. 2 6a | OCHOBHHUX IOJIOXKEHB, IPOBECHHS TECTYBAHHS 3a JOMOMOTOK CHCTEMH
2 TOAUHU MOODLE, inauBinyansHa poboTa
JlaGopar. OpoHTaNBEHII METO/I IPOBECHHS JIA00OPaTOPHOTO 3aHATTS, OpUraaHa
3ansrrsa 7.3 IP Routing 3QHATTSA 7. 3 0anu | bopma po6GOTH, OpraHi3ailisi 3MaraHHs MiXk TPyTIaMHU 33 Kparui
2 roauHuA PEe3yIbTAT, 320X0UYCHHS IEPEMOXKI[IB 3MaraHHs I0JATKOBUMH OaaMu.

Tema 8 . Captive Portal Authentication & Dynamic Segmentation

BKJIFOYAKOYU TYHEJIBHUI BY30JI.

Peszyavmamu nasuannsa: I1P1, [TP13
Pexomenoosani oxycepena: 1-10

Bnamu: OCHOBHI NPUHLMIIM OpraHizauii Oe3neku 0e3rnpoBoaoBoi KoMyHikawii Ha ocHOBiI Captive Portal Authentication, BukopucranHs ¢yHKUil JUHAMI4HOI CcerMeHTalii,

Bmimu: BcranopmoBatu Ta migkiodati Touky goctyny HPE MSM no mpoBomoBoi Mepexi, 3MilCHIOBATH HAJIAINTYBAaHHS TOYKH JOCTYIY, CTBOPIOBATH BIPTyalibHY CIYXKOY
komyHikauii (VSC), sxa niarpumye 0e3npoBomoBuil Tpadik Ta HOro 3axucr.
Dopmysannsn komnemenuyiii: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

Jlexuisi-Bizyaimizallisi, eKCIpec-OMUTYBaHHsI CTY/JICHTIB, aKTHUBI3allis
yBaru CTYJICHTIB 3a JIOTIOMOTOI0 MPOOJIEMHHX MUTaHb, CIIOHYKAHHS

3anstrs 8.1 Captive Portal Authentication. Dynamic Segmentation| Jlekuis 8. . o ., ; .
. . . oy CTYACHTIB 1O CAMOCTIMHO1 OLIIHKU JICKIIMHOI'O MaTCplaly Ta BUCHOBKIB,
Overview. High Availability 3 roguHUI . ; . )
mATpUMKa HCI/IXOJ’IOI‘I‘{HO-KOM(I)OPTHOI aTMOC(l)CpI/I o1 4ac JCKI11 3a
paxyHOK IOCTIHHOT'O KOHTAKTY 31 CTYJICHTaMH.
. : : . ITpaxkTnune YcHe onmuTyBaHHS, HaBYaJIbHA JIUCK CiS[ JIS TIOTJIMOJIEHOTO PO3YMIHHS
3ansatrss 8.2 Captive Portal Authentication & Dynamic P yB ’ JICKYCLA L posy
. 3aHATTA 8. 2 6aJ'II/I OCHOBHHX ITOJIOXKCHbB, ITPOBCACHHA TCCTYBAHHS 34 JOIIOMOI'OI0 CUCTCMHU
Segmentation . :
2 TOOUHU MOODLE, inauBinyansHa podoTta




3anstrs 8.3 HP Intelligent Resilient Framework (IRF)

JlaGopar.
3aHATTA 8.
2 TOINHU

3 Oamu

OpoHTALHII METOJT IPOBEICHHS JIA00OPATOPHOTO 3aHATTS, OpHUrajHa
(dhopma poOOTH, OpraHi3ailisi 3MaraHHs MK IPyIIaMH 3a Kpamui
Pe3yJIbTaT, 3a0X0UYCHHS MIEPEMOIXKIIIB 3MaraHHs JI0JATKOBUMH OaJiaMHu.

Tema 9 . Quality of Service (QoS).

Pesyaomamu nasuanna: I1P1, I1IP13
Pexomenooeani oxcepena: 1-10

3rHamu: MOXIIMBOCTI 110 BUKOPUCTAHHIO MTPUCTPOIB MEPEkKeBOI iHQPACTPYKTYpH I BIIPOBADKCHHS MeXaHi3MiB QO0S 11 3aXUCTy 1[LOTO YYTIMBOTO Tpadiky
Bmimu: BuxopuctoByBatn MexaHizmu QoS I TormoMaru KOMIIaHisiM 3aCTOCOBYBATH Oi3HEC-TIONIITUKY, sIKa BU3HAYAE MPIOPUTETHICT TICBHUX MPOrpaM a00 CETMEHTIB MEPEKi.
Dopmysannsn komnemenyiii: 3K1, 3K4, 3K6, 3K7, 3K11, 3K13, 3K14, 3K15, CK13

Jlekuis-Bi3zyainizailis, eKCIIPeC-ONUTYBaHHS CTY/ICHTIB, aKTHBI3aIlis
yBard CTYJICHTIB 3a IOMIOMOTOI0 MPOOJIEMHUX MUTAHb, CIOHYKAHHS

BaHﬂTTﬁ. 9.1 QoS Overview. .Trust _Settings. Queuing and | Jlexxis 9. CTYJCHTIB JI0 CAMOCTIHHO OI[IHKH JIEKIIIHHOTO MaTepialy Ta BUCHOBKIB,
Scheduling. LLDP-MED and Device Profiles 2 ropusm HiAITPUMKa TICUXOJIOTIYHO-KOM(OPTHOI aTMOocdepH Mmij yac JIeKIii 3a
pPaxyHOK MOCTiHHOT'O KOHTAKTY 31 CTyJIeHTaMH.
IIpakTnune VYcHe onuTyBaHHS, HABYAJIbHA JUCKYCisl U TOTTUOJIEHOTO PO3yMiHHS

3ansarta 9.2 . Quality of Service (QoS) 3aHATTSA 9. OCHOBHHUX ITOJIOXK€EHb, TIPOBEIAECHHS TECTYBAHH 3@ JOIIOMOTOK0 CHCTEMH

2 TOIMHU MOODLE, inauBinyansHa podoTta

Jlabopar. OpoHTATBFHII METO]T IPOBEACHHS JJA0OPATOPHOTO 3aHATTS, OpUTaIHa
3ansrtsa 9.3 CprudikaiiHui Tect 3QHATTSA 9. (bopma po6OTH, OpraHi3ailisi 3MaraHHs MiX TPyTIaMH 33 Kparuii

2 TOAVH pe3yJIbTaT, 3a0X0UYCHHS MIEPEMOIXKIIIB 3MaraHHs JI0JJATKOBUMH OaJilaMu.

Camocriitna pobota

CamocriliHa Hocmigntu OCHOBHI  TPUHIMUIKA I  BIPOBAIKCHHS
Tema 7. 802.1X & MAC Authentication pobora 7. 2 0anu |LEHTPaNi30BaHOI MOJITHKHU IS KOHTPOJIO JOCTYNY IO TMEBHUX
12 rogun IOCJIyT
Camocrilina Hocmigutu OCHOBHI ~ NPUHIUIM  Opradizamii  Oe3neku
Tema 8. Captive Portal Authentication & Dynamic Segmentation po6ora 8. 2 6amu  |Ge3mpoBoAoBOi  KomyHikamii Ha ocHoBi Captive  Portal
12 rogun Authentication, BUKopucTaHHS (YHKII1 TMHAMIYHOI CerMeHTaIlii
CamocriiiHa . . .. .
Tema 9. Quality of Service (QoS), poGoTa 9. 2 Gam g:[ocmzmm MOXIMBOCT 10 BUKOPUCTAHHIO MPHCTPOTB MepekeBoi
12 romuH iH(MpacTpyKTYypH 71 BOPOBAKEHHS MeXaHi3MiB QoS

MATEPIAJIBHO-TEXHIYHE 3ABE3IIEYEHHSA JUCHUIIJITHA

1. MynbTUMeEIiHHUI TPOESKTOP

3. MepexHi komytatopu ProVision - 4
4. Mepexui komyraropu Comware - 4
5. Touka noctyny IAP- 205

2. KoM’ toTepHHid Kitac Ui pOBeJIeHHS NPaKTHYHUX 3aHsTh (HaBuanbHO-HayKoBUit eHTp TexHomnoriit HPE)




6. Touka noctyny HPE MSM

7. OGnagHaHHS A1 JOCTYIY 10 iHTepdeliciB KOMyTaToOpiB
8. [Iporpama «Tpadik-reneparop»

9. Ilporpama «Cepsep DHCP»

11. IIporpamua mardopma Certification

12. IIporpamua mraropma MOODLE
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IHHOJIITUKA KYPCY («ITPABUJIA I'PH»)

. Kypc nependayae poGOTy B KOJCKTHRI.

. CepenoBuiiie B ayAUTOPii € Ipy>KHIM, TBOPUUM, BIJKPUTHM 10 KOHCTPYKTHBHOI KDUTHKH.

. OCBO€HHS TUCIUILIIHE TIepeidadae 000B’I3KOBE BiJIBIAYBaHHS JICKIIIH 1 MPAKTUYHUX 3aHSATh, @ TAKOK CAMOCTIHHY poOOTY.

. CamocriitHa poboTa BKIIIOUa€E B ce0e TEOPETUYHE BUBUCHHS TUTAHb, III0 CTOCYIOTHCS TEM JISKI[IHHHUX 3aHATh, SIKi He BBIMIILTH B TEOPETUYHHIA KypC, a00 K OyIu
PO3IIISIHYTI KOPOTKO, iX MOTJIMOJIEHE OMPALIOBAaHHA 338 PEKOMEHAOBAHOIO JIITEpaTyporo.

. VYci 3aBnanHs, nepeadadeHi mporpamMoro, MaloTh OyTH BUKOHAHI Y BCTAHOBJICHUI TEPMiH.

. SIKIIO CTYZICHT BIJICYTHIH 3 MOBaXKHOT MPUYMHH, BiH MPE3EHTYE BUKOHAHI 3aBIaHHS ITiJ] Yac CaMOCTiIHHOI MIIFOTOBKY Ta KOHCYJIbTAIlli BUKJIa[ava.

. [1ig yac poboTH Hax 3aBAAHHIMHU HE JOMYCTHMO MMOPYLICHHS aKaJeMiuHOi J00pOYeCHOCTI: IpU BUKOPUCTaHHI [HTEpHET pecypciB Ta iHIIMX Jxepest iHpopMarii
CTYZACHT ITOBHHEH BKa3aTH JIXKEPEJI0, BUKOPUCTAHE B XOJli BAKOHAHHSA 3aBJaHHs. BUsBICHHS 03HAK aKa/leMiuHOi HeToOpOUECHOCTI B MPaKTHUYHiH (MMCbMOBIiT) poOOTi
CTYJICHTA € IMiICTABOIO JUIA ii He3apaxXyBaHHS BUKJIAAaueM.



http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=EC&P21DBN=EC&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%93%D0%BD%D1%96%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9C$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=EC&P21DBN=EC&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%93%D0%BD%D1%96%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9C$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=EC&P21DBN=EC&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%93%D0%BD%D1%96%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9C$
http://www.dut.edu.ua/uploads/l_2021_31248613.pdf
http://www.dut.edu.ua/uploads/l_2020_23908737.pdf
about:blank
about:blank
http://www.warse.org/IJETER/static/pdf/file/ijeter90852020.pdf
http://journals.dut.edu.ua/index.php/sciencenotes/article/view/2280
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Nzundiz_2020_3_3
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Nzundiz_2020_3_3
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Nzundiz_2020_3_3

. CTyneHT, sIKHi CII3HUBCS Ma€ MpaBo OyTH NPUCYTHIM Ha 3aHATTi. CTyJeHTH MaloTh iIHPOPMYBATH CTAPOCTY IIPO HEMOKIMBICTh BIIBiaTH 3aHSTTSI.
. KopucryBanuss MOOITEHUM TeIeOHOM, TUIAHITIETOM UM 1HITMH MOOITFHUMH IPUCTPOSIMH ITiJT Yac 3aHATTS B X HE ITOB’I3aHUX 3 HABYAHHAM € TiICTaBOIO
JUTSL He3apaxyBaHHS BHKJIaadueM poOOTH CTyeHTA.

KPUTEPII TA METO/IA OILIIHFOBAHHSI

YMOBOIO JOITYCKY A0 TTiACYMKOBOTO KOHTPOJIIO € BUKOHAHHSA BCIX MPAKTUYHHX 1 T1a00paTOpHUX poOiT, SKi mependadeHi CTPyKTypOIO OCBITHBOT kKoMnoHeHTH KoHBeprenTHa
MepexHa iH(pacTpacTpykTypa 4.2.

SIKIO CTyZICHTa HE JOMYIIEHO JI0 CKJIaIaHHs 3aIiKy, SIK TAaKOTO, 1110 HE BUKOHAB 1HIWBITyadbHUH I1aH, HOMY HaJa€ThCs Yac J0 NEPECKIaJaHHs Il BAKOHAHHS BCiX BUMOT
nomycky. CTyIGHT Ma€ TpaBo Ha JiBa NepecKiaaanHs. [Ipu moBTOpHOMY TEpecKIaaHHi eK3aMeHYy HOro y CTYJISHTa MOXKE PUAMATH KOMICisl, sIKa CTBOPIOETHCS TUPEKTOPOM
HHIIT. Ominka xoMmicii € OCTaTOYHOI0. Y BHIMAAKY OTpUMAaHHS cTyeHTOM () 6aiiB (HEMPUIHATHO), IO TSATHE BiApaxyBaHHs 3a HEBUKOHAHHS HABYAIHHOTO TUIAHY.

OniHIOBaHHS CTYJCHTIB 31MCHIOETHCS 32 HAKONMUYyBaibHOKW 100-0a1hbHOI0 CHCTEMOIO 1 CKJIAJAETHCS 13 JIBOX OCHOBHHX OIIHKOBHX OJIOKIB 1 PO3MOJISAETHCS B MEBHUX
nponopisix 60 (banu nanpayvosani nio yac susuenus oucyuniinu — lHomounuii konmponv), 40 (niocymroee oyintosanns - 3anix):

@DopmMH KOHTPOITFO Bunn HaBuanpHOI pobOTH OI1iHIOBaHHSA

Poboma na 3anammasx,y m.uy..

® IPHCYTHICTh Ha 3aHATTAX (IIPH IPONYCKaX 3aHATH 3 IOBAKHIX NPHYHMH JIONyCKAETECS BIANPAIOBAHHA | 33 koHe BiBigysanms 0,5 Gana
MPOMCHOT0 MaTepiay)

[HOTOYHMIA ® yuaCTh y eKCIIPEC-ONHTYBaHHi 3a KOXHY NpaBUIbHY Bifmnosias 0,25 Oana
KOHTPOJIb ® yCHE OIUTYBaHHS, PIIICHHS NPAKTHYHUX 3a]a4 3a KOXHY NPaBHIIbHY BimoBinb 0,25 Oana
@ yJacTh Y HAaBYANbHIHN IHUCKYCii, 0OTOBOPEHHI CUTYAIlIHHOTO 3aBIaHHS 33 KOXXHY IIPaBHIIbHY Bianosins 0,25 Gau
e yCIlilIHe BUKOHAHHSI J1a00paToOpHOi poOOTH, Te3U KOH(epeHIlii, CTaTTs 3a KOXKHY IOJIif0 2 6amu
® TECTYBaHHS ITiCJISI CAMOCTIHHOTO BUBYEHHSI KOYKHOI TEMH 3a KOXKHHH TeCT (3a TeMy) 2 Ganu
I[OJIa.TKOBa Yuacte y 31a4l MIXKHAPOJHOTO cepTU(DIKAI[IIHOIO eK3aMeHy Uil OTPUMAHHS MIXXHAPOIHOTO MaKCHMaTbHa owiHKa — 10 Gais
OIiHKA ceprucdikary HP ATP Networks
Monyns Ne 1 «<APXITEKTYPHI PILIEHHA ITOBY OB MEPEXXHOI IHOPACTPYKTYPU . .
PYEDKHE HOBOTI'O TIOKOJIIHH ST, MaKcHUMaJlbHa OIiHKa — 39 OaiiB

OLIHIOBAHHS | Mogyinb Ne 2 «BUKOPUCTAHHA HOBUX TEXHOJIOITYHMX PINIEHD AJIA

YJIOCKOHAJIEHHSI KOHBEPTEHTHOI MEPEXKHOI APXITEKTYPW». MakcEManbHa olirka — 21 Garis

MeTor0 3aJ1iKy € KOHTPOJIb CPOPMOBAHOCTI MPAKTUUHUX HABUYOK Ta MPOPECiiHHNX KOMIIETCHTHOCTEH,
HIACYMKOBE | HeoOxinHuX U1l BUKOHAHHS MPOQECiiHuX 000B’SI3KiB.

OLIHIOBAHHSI | 3aiik IpoXOAUTh SIK MiABEICHHS MiJICYMKIB pOOOTH CTYIEHTIB 3a CEMECTP 3a pe3yJIbTaTaMu 40 6anis
3anix BUKOHAHUX TECTiB, IPAKTHYHUX 3aBJ]aHb Ta POOOTH HA 3aHATTSX 110 CYKYITHOCTI HAOpaHHUX
Oais.

HIACYMKOBA OHIHKA 3A JINCHUILIIHY

Ouinka /3anuc 6
0anu Kpurepii oniinioBanus PiBeHb KOMINIETEHTHOCTI eK3aMeHayiunill
gidomocmi

CTyZIeHT IeMOHCTpY€e MOBHI ¥ MilHI 3HaHHS HABYaJbHOTO Martepiady B o00cs3i, o | Bucokmii
90-100 |BignoBigae poboOUiii Mporpami AUCIUILTIHY, TPABUIIBHO i 00TPYHTOBAHO npuiiMae HeoOxiHi | [ToBHICTIO 3a0e3meuye BUMOTH JI0 3HaHb,
pillleHHsI B Pi3HUX HECTAHIAPTHUX CHTYaITisIX. YMiHb 1 HABUYOK, [0 BUKJIAJICHI B poOouiit

Bigmiano /
3apaxoBaHo (A)




Bwie peanizyBaTtu TeOpeTHYHI MOJIOKEHHS AUCLHUILIIHA B MIPaKTUYHUX PO3paxXyHKaX,
aHaJIi3yBaTH Ta CIIBCTABIIATH JaHi 00 ‘€KTIB AisIbHOCTI (haxXiBIisk HA OCHOBI HAOYTHX 3 JaHOT
Ta CyMDKHUX JUCHIUTUTIH 3HaHb Ta YMiHb.

3Hae cy4yacHi TEXHOJIOTI] Ta METOIM PO3PAaXYHKIB 3 JaHOT AMCUUIUTIHKA. 3a Yac HaBYaHHS IPU
MPOBEJICHHI MPAKTUYHUX 3aHATH, IPW BUKOHAHHI 1HAWBIAyaIbHUX / KOHTPOJIbHUX 3aB/IaHb
MPOSIBUB BMIHHS CaMOCTIIHO BHPIITYBaTH IOCTABJICHI 3aBIaHHS, aKTUBHO BKIIOYATHCH B
JMCKYCii, MOJKE BiZICTOIOBATH BIIaCHY MO3HIIIIO B MUTAHHSX Ta PILICHHSX, [0 PO3TISIAI0OTHCS.
3menmienHs 100-6anbpHO1 OLiHKH MOXe OyTH OB’ sI3aHE 3 HEJOCTATHIM PO3KPUTTAM IMHUTaHb,
0 CTOCYETHCSA MUCIHILIIHM, KA BHBYAETHCS, ajeé BHXOIWUTH 332 PaMKH 00 €My Marepiamy,
nependadeHoro podov0I0 MPOrpaMoro, ad0o CTYACHT MPOSBIISIE HEBIEBHEHICTh B TIIyMadeHH1
TEOPETUYHUX MOJIOKEHb UM CKIIAJHUX NPAKTHYHHX 3aBJaHb.

Mporpami AUCIUILTIHA. BiiacHi mpono3wuirii
CTyJICHTA B OITIHKAX 1 BUPIIICHHI
MPAKTHYHUX 33]1a4 ITiBUIIYE HOTO BMiHHA
BUKOPHUCTOBYBATH 3HAHHS, SIKi BiH OTpUMaB
MIPY BUBYCHI 1HIINX JUCITUILTIH, a TAKOX
3HaHHS, HA0YTi IPA CAMOCTIHHOMY
MorIu0JICHOMY BUBYCHI TTUTAHb, 10
BIIHOCSTHCS 10 JUCILUILIIHH, SKa
BUBYAETHCA.

CryneHT 1eMOHCTPY€E TapHi 3HaHHS, T0Ope BOJIOiE MaTepiajoM, IO BiAMOBigae poboUii
Mporpami AUCIHUILTIHA, pOOUTH HA iX OCHOBI aHai3 MOXKITUBUX CUTYAIlill Ta BMi€
3aCTOCOBYBATH TEOPETHYHI MOJIOKEHHS TIPU BUPIMICHH]I PAKTHYHUX 32124, aJie JOMyCKae

Jocrarniii
3abe3meuye CTyIEHTY CaMOCTiiHE
BI/IpiHIGHHSI OCHOBHHX IMPAKTUYHHX 3a71a4 B

82-89 OKpeMi HETOYHOCTi. BMi€e caMOCTIHHO BUNIPABIISATH JOMYIICHI  [TOMMJIKH, KiJIBKICT SIKHX | yMOBaX, KOJH Hobpe /
€ HE3HAYHOIO. BUXi/IHI JaHi B HUX 3MiHIOKOTHCS 3apaxosano (B)
3Hae cydacHi TEXHOJOTI] Ta METOAM PO3PaxyHKIB 3 JaHOI AUCIUTLTIHA. 32 Yac HaBYaHHS MTOPIBHSHO 3
MIPU TPOBEJICHHI IPAKTUYHKX 3aHATH, IPY BUKOHAHHI 1HIMBITyalbHUX / KOHTPOJIBHHUX MPUKIIAaMH, 10 PO3TIISTHYTI PH BUBYCHI
3aBJIaHb Ta MOSICHEHHI MPUHHATHX PillleHb, A€ BUUEPITHI TOSICHEHHSI. JUCTIUTLTIHA
CryneHT B 3arapbHOMY JOOpE BOJIOJIi€ MaTepianoM, 3Ha€ OCHOBHI ITOJIOKEHHS MaTepiaiy, JocraTiii
110 BiJINIOBiIa€ po0OOUil Iporpami TUCIUILTIHU, POOUTH Ha TX OCHOBI aHaJTi3 MOXKIMBUX . .
o . . . KoHnkpeTHuii piBeHb, 32 BABYCHIM
CHUTYyallili Ta BMi€ 3aCTOCOBYBATH IIPH BUPILICHHI THIIOBUX MIPAKTUYHUX 3aBJaHb, ajie . .
: ) . . MatepiasioM pobouoi mporpaMu
JOIyCKa€e OKpeMi HETOYHOCTi. BMi€ OSICHUTH OCHOBHI HOJIO’KEHHS! BUKOHAHHX 3aB/IaHb Ta S —— JloGpe /
75-81 | nmaTtw mpaBWIIBHI BIATOBII MPU 3MiHI pe3yNbTaTy pH 3aaHiil 3MiHI BUXITHUX TapaMeTpiB. . . 3 p C
. . . Jlo1aTKOBI MUTaHHS PO MOXKJIMBICTD apaxosano (C)
[Momunkwu y BigNOBIsIX/ pillIeHHIX/ pO3paXxyHKax HEe € CHCTEMHHMH. 3HA€ XapaKTEPUCTHKH
: BUKOPHCTAHHS TEOPETUYHUX ITOJIOKEHb
OCHOBHHX TOJIO’KEHb, III0 MAIOTh BU3HAYAJIbHE 3HAUEHHS TP MPOBEICHHI MPAKTHYHUX
. : . . JUTSL IPAKTUYHOTO BUKOPHCTAHHS
3aHSTh, IPYU BUKOHAHHI 1HIMBIIyaJIbHUX / KOHTPOJIBHUX 3aBJaHb Ta IMOSICHEHHI MPUITHATHX
. . BUKJINKAIOTh YTPYAHEHHSI.
pillleHb, B MeKaX JUCIMILIIHM, IO BUBYAETHCS.
CryneHT 3aCBOIB OCHOBHUI TEOPETUYHMI MaTepia, nepeadadyeHuii poO0Y0I0 MPOrpamMoro
JMCIMILTIHY, T2 PO3YMi€ IIOCTAHOBY CTAHAAPTHHUX NMPAKTHYHUX 3aBJIaHb, MA€ MTPOTIO3HIIT Cepenniii
67-74 | OO HAMIPAMKY ix BupimeHs. Po3ymie OCHOBHI OJI0KEHHS, 110 € BU3HAYAJILHUMH B Kypci, |3abe3nedye J0CTaTHBO HaJiiiHUI piBEHb 3a10BiIBHO /
MOJKE BUPIITYBaTH MOII0HI 3aBJaHHS TUM, IO PO3TIISLIANNCH 3 BUKJIaIaueM, aje JIOIyCKae | BiITBOPEHHS OCHOBHUX TIOJIOJKEHb 3apaxosano (D)
3HAYHY KUIBKICTh HETOYHOCTEH 1 TPYyOHX MOMMIIOK, SIKi MOKE YCYBATH 32 JOIIOMOTOIO JUCLUUIUTIHA
BHKJIaJ1a4a. .
CryneHT Mae TIeBHI 3HaHHS, Iiepe0ayeHi B poOoUili mporpamMi JUCHUILIIHH, BOJIOIIE
OCHOBHHUMH IT0JIOKEHHSMH, 1[0 BUBYAIOTHCS HA PiBHI, SKHI BU3HAYAETHCS K MIHIMAIBHO Cevenniii
JOMYCTUMHUHN. 3 BUKOPUCTAHHSIM OCHOBHHX TEOPETUYHHUX IOJI0XKEHb, CTYACHT 3 pel . .
. € MiHIMAJIBHO JOIMYCTUMHUM Y BCIX 3a10BiIBHO /
60-66 |TpynHOLIAMM NOSCHIOE MPABWIIA BUPIIEHHS IPAKTUYHUX/PO3PaxXyHKOBHUX 3aBAaHb

JTMCIUTUTIHY. BUKOHAHHS MPaKTUYHUX / IHIUBITyalTbHUX / KOHTPOJIBHUX 3aBJaHb 3HAYHO
(hopmanizoBaHo: € BIIMOBIHICTh aJITOPUTMY, aJle BiICYyTHE IMTUOOKE pO3yMiHHA poOOTH Ta
B3a€MO3B’SI3KiB 3 IHIIMMH JTUCUUILTIHAMH.

CKJIQIOBUX HABYAIILHOI ITPOTpaMHU 3
JIUCLUILIIHA

3apaxoBano (E)




CTyeHT MOXe BiITBOPUTH OKpeMi PparMeHTH 3 KypcCy.
HesBaxaroun Ha Te, 10 IPOrpaMy HaBYAIBHOI JUCITUILTIHY CTYACHT BUKOHAB, TIPAIlIOBAB

Huzbkuii
He 3a0e3neuye npakTiHyHOi peaizarii

He3sanosiinpHo 3

35-59 |Bi" macuBHO, HOrO BiAIOBI/I ITi Yac MPAKTHYHUX POOIT B OLIBIIOCTI € HEBIPHUMH, 38184, 110 (OPMYOTHCS NIH BUBYCHI MO>KITUBICTIO TIOBTOPHOTO
HEOOTPYHTOBAHHMU. ,Z[I/ICLII/;HJ'IiHI/I PMYIo p ckiaganns) /(FX)
LimicHICTh pO3yMIiHHS MaTepially 3 JUCIHIUIIHH Y CTy/I€HTa BiICYTHI.

. . . . He3zagoBinbHuii i
CTyIeHT MOBHICTIO HE BUKOHAB BUMOT PO0O0YO0T MpOrpamMu HaBYJIbHOI AUCIUILTIHH. A . . He3az[,0131nLHo 3
o . CTyaeHT He MiATOTOBICHHUH 10 000B’I3KOBUM
0-34 Horo 3HaHHS Ha MiZICYMKOBUX €Tanax HaB4YaHHs € pparMeHTapHUMH.

CryneHT He JOIyIEHUH 10 3/1a4i 3aITiKy.

CaMOCTIHOTO BUPILICHHS 3a1a4, sIKi
OKpECIIO€ METa Ta 3aBJaHHs TUCIUIUTIHA

MTOBTOPHUM BUBUYCHHSM /
He nonymenwii (F)

[NOJITHUKA IOBPOYECHOCTI

3m00yBay BHIIOi OCBITH BUKOHYIOUH CaMOCTIHHY a00 iHIUBiAyalbHy pOoOOTY MMOBHHEH TOTPUMYBATHUCH TTOJITUKU T0OPOUECHOCTI. Y pa3i HasBHOCTI IJiariaTy B OyIb-sIKMX
BUax poOiT 3100yBaya BiH OTPUMY€ HE3aIOBUILHY OIIIHKY 1 TOBUHEH MOBTOPHO BUKOHATH 3aBlIaHHS, sKi ependadeni y Cunabyeci.




