MIHICTEPCTBO OCBITU I HAYKU YKPATHU
MDKHAPOJIHUN T'YMAHITAPHU YHIBEPCUTET

Kadenpa inpopmariiiHux TeXHOIOTIN

IIpoexkTyBanHs iHpoOpMaLIIHO-KOMYHIKAIMHNUX CHCTEM

Crpeaxoscbka 1.B., Mipomnuxk M.A., I'purop’esa T.I.

MeroanuHi peKoMeH Al JUisi CaMOCTIHHOT poOoTH 37100yBaviB

Oneca 2025



3arBepkeno Buenoro Pagoro MiskHapoJHOTO TyMaHITapHOTO YHIBEPCUTETY

(mpotoxoi Ne 5 Bix 20.01.2025 p.)

CrpeakoBcbka I.B., Mipomiauk M.A., I'purop’esa T.I.

IIpoexkTyBanHs iHpopManiiiHO-KOMYHIKANIHNX CHCTEM: METOJAWYHI PEeKOMEHAAI]
JUIs caMOCTIHOI pobotu 3700yBauiB [EnextponHe Bunanss]. / CrpenkoBchka [.B.,
Mipomnuk M.A., I'purop’esa T.I. Kadenpa inpopmariitnux TexHosoriit Mi>kHapoJIHOTO

rymasiTapHoro yHiBepcutety. Oneca, 2025. — 20 c.

Metonuuni  pexkomenpamii 3 kypcy «lIpoextyBannsi  indopmamiiiHo-
KOMYHIKAWiHHUX cHCTeM» pO3pOOJIEHO BIAMOBIAHO 0 HABYAJIBHOIO IJIaHY, BOHU
CKJIa/Ial0ThCs 3 HaBYAIbHOI IPOrpaMu Kypcy, METOIMYHUX PEKOMEHAIIH 3 TPOBEACHHS
MpPaKTUYHUX 3aHATh 1 3aBlaHb [JII CAMOCTIMHOI pPoOOTH 3700yBadyiB, CIHUCKY
PEKOMEHJIOBaHOI JiiTepaTypu. Martepianu NpU3HAYEHO JIA CTYAEHTIB (PaKyIbTeTy
KibepOesneku, MTporpamMHoOi i1HXKEHepii Ta KOMITIOTEPHHX HayK MIiXHApOIHOTO
TYMaHITAPHOTO YHIBEPCHUTETY, $AKI B OakajaBpaTi BHBYAIOTh Traly3b 3HaHb
«IHdopmartriiini TEXHOJOT1», chemialbHICTh «ENIeKTpoHiKa, €IeKTPOHHI KOMYHIKAILi,
MprIIaio0yIyBaHHs Ta paaloTeXHIKay, cierianbHIcTh «Cepeans ocsita (Indopmarnka ta

MIporpamMyBaHH ).



OIMC HABYAJILHOI TUCHUTIITHA

XapakTepucTruKa HaB4aJIbHOL
["any3p 3HaHb, HaNIPAM JUCITUTLTIHA
HailimenyBaHHs TOKa3HUKIB MiATOTOBKH, OCBITHBO- 3a04Ha
KBaJTipiKaLiiHUIA PIBEHD Aienna hopma dopma
HaBYaHHS
HaBYaHHs
lanysp — 12 «ladopmaniiini 000B’s13K0Ba
TEXHOIOT i Pik miAroToBKHu:
CrenianbHOCTI: 4-i
121 - ImxeHepis mporpaMHOTO CemecTp
3a0e31eUeHHS
122 - Komm'ioTepHi HayKu
125 - KibGepbesmeka Ta 3aXUcT
iHhopMmarii
123 - Komm'roTepHa imKeHepis
Kinbkicte Kpenutis — 4, Ianyss 17 «Enekrponika,
3arajbHa KUIbKICTb F'OJIMH — | aBTOMATHU3allis Ta EEKTPOHHI
120 KOMYHIKaIli1»
7-i 7-i
CreianpHICTh —
172 « EnexTpoHHI KOMYHIKaIlii
Ta palioTeXHIiKa»
lamy3b — A «OcgiTta /
[lemarorika»
CreriajabHICTh:
A4 - CepenHst ocBiTa
(Indpopmaruka Ta
pOrpaMyBaHHs)
Jlexui
26 ro. ’ 8 roJI.
[TpakTHyHi, CEeMiHAPChKIi
26 ro. \ 8 roj.
PiBeHb BUIOT OCBITH — JlaGopaTopHi
MoBa HaBUaHHS — YKpalHCbKa nepivii (0akasaBpChKUM) roJI. \ TOJI.
piBEHBb CamocriitHa poboTa
Ta 1HAMBIAYaJIbHI 3aBJAAHHS
68 rox. | 104 ron.
Bua koHTpOMIIO:
3aJTIK \ 3aITiK

Jucrumuiina «IIpoexTyBaHHA 1H(hOopMaIITHO-KOMYHIKaLIHHUX CUCTEM»
npu3HayeHa g (QopMyBaHHS y CTYIEHTIB CHUCTEMHHMX 3HaHb, MNPOQPECIHHUX
KOMIIETEHTHOCTEH Ta TMpPaKTUYHUX HABUUOK Yy Taly3l MPOEKTYBaHHS CY4YaCHUX
iHdopmamiiiHo-komyHikauiiaux — cucrtem  (IKC),  wmepexx  mepemaul  JaHMX,
TEJIEKOMYHIKAIIIMHUX Ta PaJIOTEXHIYHUX KOMIUIEKCIB. Y Kypcl pO3IIISiIalOThCSl OCHOBHI
NOHATTA Ta BHU3HAueHHs mpoektyBaHHsA [KC, 3aranpHi npuHOMOU iX M0OYIOBH,
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ocoOnmBOCTI KIF04oBHX TexHoJorid (IP-mepexi, 6e31poToBI CUCTEMHU, ONTHYHI JiHii,
IoT, 5G/6G, SDN TomI0), CKIaJOBI €IEeMEHTH CHCTeM (apXITEeKTypH, HPOTOKOJH,
o0y THAHHS).

NPEPEKBI3UTU: nis BuBuenHs nucuuiutiny «lIpoekryBanns ingopmauiiino-
KOMYHIKamiiHUX cucTeM» 3700yBadl MOBHMHHI MaTH 3arajibHi YsBJIEHHS Ta 0a30Bi
3HAHHS 3 TAKUX AUCIHUILTIH K «Bumia matemaTtukay, «dizuka», « KoM 1oTepHI Mepexi
ta IaTepuer», «TenexkomyHikaiiiiHi cucreMu Ta Mepexi», «CuUcTeMH KomyTarlii Ta
posnoainy iHbopMmarii», «Hampsamui cuctemu B TeneKkoMyHikamisx», «lludposa
o0poOka curHanmiBy, «EnekrpoauHamika, aHTEHH Ta MTPUCTPOi MIKPOXBUIHOBOTO
TPaKTy».

MNOCTPEKBI3UTMU: nicns ycmimHOro ocBOeHHS AUCHUILTIHU «[IpoexTyBanHs
1H(hOpMAIIHHO-KOMYHIKAIIMHUX ~CUCTeM» 3700yBad BHIIOI OCBITM TOTOBUH [0
BHKOHAHHSI TIEPEIMIVIOMHOI MTPAKTUKH Ta IMATOTOBKHU KBaTi(iKaIliifHOI pOOOTH.

3ansaHoBaHi pe3y/JbTATH HABYAHHS 32 HABYAJIbHOIO JUCHUILIIHOIO

3nanna:
— OCHOBHI 3aBJIaHHS, IPUHITUIIH Ta ETAIH MPOEKTYBAHHS Pai0CIEKTPOHHUX IIPUCTPOIB;
— IPUHIUIY TO00Y10BH 1HPOPMAIIITHO-KOMYHIKAI[IHHUX CUCTEM PI3HHUX THIIIB Ta 3aC001B pO3MOALTY
iHpopMarii B Mepexax 3B’5I3KYy;
— METOJM CUHTE3Y Ta aHali3y CUCTeM MepeaBaHHs iHpopMaIlii;
— XapaKTEPUCTUKH Cy9aCHUX KOMIT IOTEPHHX TPOTPaM IS IIPOEKTYBAHHS €JICKTPOHHUX MTPUCTPOIB;
— METOAMKY MPOEKTYBAHHS MPUCTPOIB s iHPOpMAIIITHO-KOMYHIKaIlIHHUX TEXHOJIOT1H;
— MPUHLUIN KOMIT FOTEPHOTO MOJIETIIOBAHHS OKPEMHX BY311B 1HQOPMaLIHHO-KOMYHIKALIHHUX CUCTEM;
— OCHOBHI HIXOJIM 1O BUKOPUCTAHHS NPOTrpaMHUX 3aco01B AJIs aHaji3y Ta ONTHMi3alii TEXHIYHUX
pitiess y cdepi iHpopmaliifHO-KOMYHIKAIlIHHUX TEXHOJOTIH.

Yminna:
— 3aCTOCOBYBAaTH OTPUMaHI1 3HaHHSA JUIs IPOEKTYBaHHS 1H(OPMaLIiHO-KOMYHIKALIHHUX CUCTEM
PI3HOTO MPU3HAYECHHS;
— 3/I1IICHIOBAaTH aHaJll3 Ta CUHTE3 CUCTEM IlepeJaBaHHs 1HpopMallii;
— MPOEKTYBATU OKpeMi BY3JH 1H(popMaIiiiHO-KOMYHIKaI[IHHUX TEXHOJIOTIH;
— BUKOPHUCTOBYBATH Cy4acHI KOMII IOTEPHI IPOrpaMu JJisl IPOEKTYBAHHS Ta MOJIEIIOBaHHS
€JIEKTPOHHMX IIPUCTPOIB;
— BUKOHYBAaTH KOMIT IOTEPHE MOJICIIOBAHHS €JIEMEHTIB 1 BY3JiB 1H(QOpMaIIiHO-KOMYHIKALIHHUX
CHUCTEM,;
— aHaATI3yBaTH PE3yIbTAaTH MOJICTIOBAHHS Ta OILIHIOBATH €(DEKTUBHICTh TEXHIYHUX PIIlICHbB.

Hasuuxu:
— BOJIOJIITH HABUYKAMH POOOTH 3 TEXHIYHUM 3aBJIaHHSM IT1]1 YaC TMPOEKTYBAHHS
1H(DOpMAIITHO-KOMYHIKAIIHHUX CUCTEM;
— BOJIOJIITH HABUYKAMH ITIATOTOBKH, aHATI3y Ta BUKOPUCTAHHS MPOEKTHO-
KOHCTPYKTOPCHKOI TOKyMEHTAITIi;
— BOJIOJIITH HAaBUYKAMU CUCTEMHOT'0 aHaJli3y Ta CUHTE3y 1H(popMaliiftHo-
KOMYHIKAI[ITHUX CUCTEM Y TPOLIECI TEXHIYHOTO MPOEKTYBAHHS;
— BOJIO/IITA HABUYKAMHU MOJICITIOBAHHS OKPEMHUX BY3JIiB Ta KOMIIOHEHTIB KOMIT IOTEPHUX
CUCTEM 13 BUKOPUCTAHHIM CYyYaCHUX MPOrPAMHHUX 3aC001B;



— BOJIOJIITA HABUYKAMU 3aCTOCYBaHHS KOMI IOTEPHUX TEXHOJOTIHN A JOCIIKEHHS,
MIPOEKTYBAHHS Ta ONTHUMI3aIlli TEXHIYHUX PIIICHb;

— BOJIOJIITA HABUYKAMHU POOOTH B YMOBAX MPOEKTHO-KOHCTPYKTOPCHKUX MiIPO3ALITIB
(KOHCTPYKTOPCBHKOTO OI0pO, CIIeIiali3oBaHoi JabopaTopii, TEXHIYHOTO BIIJILTY);

— BOJIOJIITU HABUYKAMU BUKOPHUCTAHHS Cy4YaCHUX 1IHCTPYMEHTIB aBTOMATHU30BAHOTO
MPOEKTYBAHHS Ta MOJICITIOBAHHA.

IMPOI'PAMA HABYAJIBHOI JTUCHUIIJITHA

3micToBuil Moayib 1. Berynm no mpoektyBaHHs 1HGOpMAaIiiHO-KOMYHIKaIMHUX
CUCTEM

Tewma 1. [Ipeamer, meta Ta 3aBaaHHs AUCHUILTIHA. OCHOBHI MOHATTS Ta
BU3HAYCHHS B rary3i npoektyBanHs [KC.
AHaJi3 OCHOBHUX MOHSTH Ta TEPMIHIB Yy Tally31 IPOEKTYBaHHS 1H(OpMaIIiiHO-
KoMyHiKatliitHux cuctem. [1o0y10Ba CTpyKTYpHOI cXeMHU MPoCToi iHGOpMaIiiHO-
KOMYHIKAI[IITHOT CHCTEMH.

Tema 2. Knacudikarist iHhpopMaIiifHO-KOMYHIKAIIHHUX cUCTEM. JKUTTEBUN UK
IKC. Ponb CTaHJapTIB (ITU-T, IEEE, IETF) y  TPOEKTYBaHHI.
Hocmimkenns knacudikanii [KC ta anami3z ctasgapTiB y cdepl TeIeKOMyHIKalliil.

[To6ymoBa Moziem1 KUTTEBOTO HUKITY 1HPOPMAIIHHO-KOMYHIKAIIITHOT CUCTEMH.

3micToBuil Moaynb 2. TexHonorii Ta apxitektypu cydacHux IKC

Tema 3. OcobmmBocTti KiatoyoBUX TexHojorid modynoBu IKC (IP-mepexi,
SDN/NFV, 5G/6G, IoT, ontuuni ta 6e3aporoi cuctemu, EDGE/Cloud Computing).
AHani3 cy4acHUX TEXHOJIOTIM MoOy/noBU 1H(OpMAIIHHO-KOMYHIKAIIIMHIX CHUCTEM Ta
MonemoBanHs [P-mepexi y cepenonumi Cisco Packet Tracer.

Tema 4. Cknagosi IKC: apxitektypu (OSI/TCP/IP), piBHi, By3/1H, HNPOTOKOJH,
oOnmagHaHHS (MapHIPyTU3aTOPH, KOMYyTaTOpH, 0a30Bi CTaHIlli, KOHTPOJEPH TOIIO).
Hocmimxenns apxitektyp OSI ra TCP/IP. HanamryBanHst 6a30B0i MepeKeBoi TOMOoJIori

3 BUKOPUCTAHHSIM MapIIpyTU3aTOPIB 1 KOMYTaTOPIB.

3micToBuil Moaynb 3. Etanu ta npuHuunu npoektyBanus [KC
Tema 5. Etanu npoektyBants IKC: anani3 BUMOT, KOHLENITyallbHE MPOEKTYBaHHS,

JeTaNbHE  TMPOEKTYBaHHSA,  Bepu(ikaiis, BOPOBA[PKEHHS Ta  EKCIUTyaTallisl.



®opmyBaHHA TEXHIYHMX BHUMOT Ta PO3poOKa KOHIENTyaabHOI Mojen iHGopMaiiiHo-
KOMYHIKaIIHOT CUCTEMHU.

Tema 6. OCHOBHI TPHUHIMIN TPOEKTYBAaHHSI: MOIYJBHICTh, MacIITaOOBaHICTB,
HaiHICTh, QOS, Oe3meka, ekosoriyHa Oesneka, eHeproedeKTUBHICTh, C€KOHOMIYHA
e()EeKTHUBHICTb.

Ananiz npunmumB npoektyBaHHs IKC Ta oIiHIOBaHHS TIOKa3HHWKIB  SIKOCTI
o0cnyroByBanHA (Q0S) y MepexKeBUX CUCTEMAX.

Tema 7. Meroau ominku Ta ontumizaiii napamerpiB IKC (po3paxyHOK mpomycKHO1
3JaTHOCTI, 3aTPUMOK, BTpAT, HaJIHHOCTI; MOJIENI qgepr TOIIIO).
Po3paxyHok ocHoBHUX mapameTpiB (yHkiionyBanHs IKC (mpormyckHa 34aTHICTB,
3aTPUMKH, BTPATH MTAKETIB) Ta MOJICTIOBAHHS CICTEM MacOBOTO OOCITyTrOBYBaHHSI.

3micToBuil MOIyIb 4. [HCTpyMeHTapiil Ta MPaKTUYHI ACTIEKTH MPOEKTYBAHHS

Tema 8. 3acoOu aBromMaTnM30BaHOrO NpoektyBanHa Ta mozaemoBanHs IKC (Cisco
Packet  Tracer, GNS3, NS-3, OMNeT++, MATLAB/Simulink, Visio).
Buxopucranss nmporpaMHux 3aco0iB 11 MOJICJIIOBAHHA Ta Bi3yauizallii iHpopMaliiHo-
KOMYHIKAI[IHHUX CHCTEM.

Tema 9. OcoOGaMBOCTI MPOEKTYBAHHA TIOPUIHUX, OE3MEYHUX Ta MEPCIEKTUBHUX
IKC (iHTerparis IoT, BIIPOBAJI>)KEHHS HOBHX CTaHApTIB).
[IpoekTyBaHHs (parMenta TiOpuAHOI 1H(POPMALIHHO-KOMYHIKALIIITHOI CUCTEMHU 3
BUKOpPUCTaHHAM TexHouorii [oT.

Tema 10. [TinroToBKa TEXHIYHOT JOKYMEHTAIIll: TEXHIYHE 3aBAaHHs, crenudikairii,
3BITH MPO MOJEIIOBAHHSA, MPOrpaMu BUIIPoOyBaHb. OCHOBH MPOBEACHHS JOCIIIKEHb.
[Ipuniunu ~ 1OOpOYECHOCTI  MPU  JOCHDKEHHSX  MIATOTOBKM — JOKYyMEHTAIlil.
Po3po0Oka TeXHIYHOro 3aBJaHHS Ta MIJATOTOBKA TEXHIYHOI JOKYMEHTAIlll AJisi HMPOEKTY
1H(DOpMaIIHHO-KOMYHIKAIIHHOT CUCTEMH. Amnamis TIPUHITAIIIB aKageMIgHOT

T0OpPOYECHOCTI 1T YaC BUKOHAHHS TEXHIYHUX JOCIIKCHb.



CTPYKTYPA HABUAJIbHOI IUCHUILIIHU

Ha3Bu 3micToBHX MOaYJIiB i TeM

KinbkicTh roqun

JneHHa gopma

3aouna ¢popma

yChOro

y TOMY YHCIi

JIEKIL. |IPAKT.| caM.
pob6.

y TOMY 4HcTi
yChLOro

JIEKIL |[IpaK|caM.
poo.

3mictroBuit Moayib 1. Beryn o
POEKTYBaHHS 1HPOPMAIIIITHO-
KOMYHIKAI[IHUX CUCTEM.

Tewma 1. IIpeamer, meTa Ta 3aBIaHHA
nucuuIUTiHA. OCHOBHI MOHATTS Ta
BU3HAa4YEeHHs B raiysi npoekryBanHs [KC.

10

10 | 21018

Tewma 2. Knacudikarist inpopmaiiiitHo-
KOMYHIKAIIMHUX cUCTeM. JKUTTEBUIM ITUKIT

IKC. Posb crangapriB (ITU-T, IEEE, IETF)
y IPOEKTYBaHHI.

10

10 01|28

3micToBuit Moayib 2. TexHosmorii Ta
apxiTektypu cydacHux IKC
Tema 3. Oco0MMBOCTI  KIIFOUOBUX

rexnonorii mooynosu IKC (IP-mepexi,
SDN/NFV, 5G/6G, IoT, onruuni Ta
0€31poTOB1 CUCTEMH, EDGE/Cloud
Computing).

12

1212 10|10

Tema 4. Cxnanosi IKC: apxitektypu
(OSI/TCP/IP), piBHi, By311, TPOTOKOJIH,
obOnagHaHHs (MapIIpyTU3ATOPH,
KOMyTaTopH, 6a30B1 CTaHII1, KOHTPOJIEpU
TOIIIO).

12

1210|2110

3micToBui Monyb 3. ETanu Ta npuHUIuUnm
npoektyBaHHs [KC
Tema 5. Etanu npoekryBanus IKC: anani3

BUMOT, KOHIICTITYaJIbHE TPOEKTYBAHHS,
neTanbHe MPOEKTYBAaHHS, Bepudikartis,
BITPOBA/IPKCHHS Ta EKCIUTyaTaIlisl.

14

141210 |12

Tema 6. OCHOBHI IPUHIIMIIN MPOEKTYBAHHS:
MOJYJIBHICTh, MacCIlITA0OBAHICTb,
HaiiHICTh, QO0S, Oe3leKa, eKoJIoriyHa

Oesreka, eHeproepeKTUBHICTh, CKOHOMIYHA

14

14 10 |0 |14




e(EeKTUBHICTb.

Tema 7. MeToau OLIHKY Ta OIITUMI3aril

rmapameTpiB IKC (po3paxyHOK IpOnyCKHOIL
pametp (po3paxy poryci 44l 46 1410120

BIATHOCTI, 3aTPUMOK, BTpaT, HAIHHOCTI;

MOJIEJIi Yepr TOIIIO).

3mictoBuii Monyb 4. [HCTpyMeHTapiit Ta
NPAaKTHYHI ACTIEKTH MPOEKTYBAHHS

Tema 8. 3aco0u aBTOMaTHU30BaHOTO
npoekTyBaHHs Ta MojientoBanHs IKC (Cisco 1212 2 8 12121218
Packet Tracer, GNS3, NS-3, OMNeT++,
MATLAB/Simulink, Visio).

Tema 9. Oco6IMBOCTI MPOEKTYBAHHS

riOpUIHNX, OE3MEUYHHUX Ta MEPCIIEKTUBHUX

12 12
IKC (interpauis [oT, BnpoBagKeHHsI HOBUX 2 2 8 01012

CTaHJapTIB).

Tema 10. ITigroToBKa TEXHIYHOT
JIOKYMEHTAIIli: TeXHIYHE 3aBJaHHS,
cnienu@ikariii, 3B1TH PO MOJICIIOBaHHS,
nporpaMu BUIIpoOyBaHb. OCHOBU 10 | 2 2 6 10, 00|10
MIPOBEICHHSI TOCTIKeHb. [IpuHININ
JOOPOYECHOCTI MPHU JOCIIIIKEHHSIX
MITOTOBKU JJOKYMEHTAIi.

Yevozo zooun 120 (26 | 26 | 68 | 120 | 8 | 8 |104

MIICYMKOBUI KOHTPOJIb — 3amik

IMUTAHHSA 10 IPAKTUYHUX 3AHATH
3micToBuil Mmonyisb 1. Beryn go mpoekryBanns IKC
1. O3HaiiomyIeHHS 3 TIPEAMETOM Ta 3aBAAHHAMU AUCIUILTIHU. PoGoTa 3 TepMIHOJIOTIE0
Ta 0230BUMU MOHSATTSIMHU.
2. Knacudikaris IKC: cknaganHs TOpIBHSUIBHOI TaOIHII PI3HUX TUITIB CHCTEM.
3. Amnani3 xxurteBoro nukiry IKC Ha nmpukiiaai peaibHOTO MPOEKTY.
4. BuBuenna mixHaponnux cranaaptiB (ITU-T, IEEE, IETF) Tta ix 3actocyBaHHs y
MPOEKTYBaHHI.
3micToBui Moaynib 2. TexHonorii Ta apxitekTypu cydacHux IKC
5. Tlpaktrunuii orsa KarodoBuX TexHouorii: IP-mepexi, SDN/NFV, 10T, 5G/6G.

6. Amnaniz apxitektyp OSI ta TCP/IP: mobyaoBa mojeni B3a€EMO/Iii piBHIB.



7. OznaviomnenHs 3 obnagHanusMm IKC: wmapmpyTtuzatopu, KomyTaTtopu, 0a30Bi
CTaHIIi.

8. IlpaxTruHe 3aBOaHHS: CKIAJaHHSI CXEMHU MPOCTOT MEPEXi 3 BUKOPUCTAHHIM PI3HUX
BY3JIIB 1 TPOTOKOJTIB.

3micToBuil Mmoaynb 3. Etanu ta npuHiunu npoektyBanus [KC

9. Amnai3 sumor 1o IKC: cxmamanHs TEXHIYHOTO 3aBIAHHS JJISI YMOBHOTO TIPOEKTY.

10.KonnentyansHe Ta JAeTallbHE TMPOEKTYBAaHHSA: TNOOYA0BA CTPYKTYPHOI CXEMH
CUCTEMH.

11.Bepudikariist Ta TecTyBaHHS: po3poOKa IIaHy MEPEeBIPKH MPalle3JaTHOCTI CUCTEMHU.

12 IlpakTrune 3aBaaHHs: ouinka mapamerpiB IKC (mpormyckHa 31aTHICTh, 3aTPUMKH,
BTpaTH).

13.BukopucTtanHs Mojienei yepr AJis aHaji3y IpOyKTUBHOCTI CUCTEMHU.

3micToBul Moayib 4. [HCTpyMeHTapiil Ta MPaKTHYHI aCTIEKTH

14.0O3naiiomnenss 3 iHncTpyMeHTamMu MozemoBanHs: Cisco Packet Tracer, GNS3, NS-3.

15 Ilpaktrune mozaentoBanua mepexi y Cisco Packet Tracer.

16.Buxopuctanus OMNeT++ a6o MATLAB nns ananizy npoaykruBHocTi IKC.

17 IIpoextyBanHs riopuanoi mepexi 3 enementamu [oT.

18.ITpakTrune 3aBmaaHHs: po3poOka cxemu Oe3neunoi IKC 13 3acTocyBaHHSAM Cy4acHUX
CTaHAapTIB.

19.IlinroToBKa TEXHIYHOI JTOKyMEHTAIlli: CKJIaJaHHs cruerudikaiii Ta 3BITY Mpo
MO/ICTTIOBAHHSI.

20.IIpakTuHe 3aHATTS 3 O(GOPMIIEHHS MporpamMu BUIMPOOYBaHb Ta JOTPUMAHHS

IPUHIIUITB aKaJeMigHOT JOOPOYECHOCTI.

CAMOCTIMHA POBOTA
Jlo caMOCTIHOT pOOOTH CTYACHTIB BKIIFOUAOTHCS:
1. 3HallOMCTBO 3 HAayKOBOIO Ta HABYAJIBHOIO JITEPATypOIO BIAMNOBIAHO 3a3HAYEHUX Y
mporpami Tem.
2. OnpartoBaHHs JISKI[IHHOTO MaTepialy.
3. [ligroroBka A0 NPaKTUYHUX 3aHATb.

4. KoHcynbrariii 3 BUKJIaIladeM MPOTITOM CEMECTDY.



5. CamocTiitHe ompaItoBaHHsI OKPEMUX MMUTaHb HABYATIBHOI TUCIIUTIIIHU.

6. [linroToBKa 70 MiACYMKOBOTO KOHTPOJIIO.

TemMaTnka Ta NUTAHHSA 10 CAMOCTIHHOI MIATOTOBKM Ta IHAMBIAYAJbHUX 3aBIaHb

Tema 1. IIpeamer, MeTa Ta 3aBaaHHs AUCIUILTIHA. OCHOBHI IOHATTS Ta BUBHAUYCHHS B
raiy3i npoektyBaHHs [KC. BigminHOCTI Mixk 1HbOpMaIiitHUMU,
TEJIEKOMYHIKAIIITHUMHU Ta PaTIOTEXHIYHUMU CUCTEMaMH.

Tema 2. Knacudixkaris inpopMaiitHo-KOMyHIKallIHHUX cucTeM. JKUTTEBUHN ITUKIT
IKC. Ponb cranmaptiB (ITU-T, IEEE, IETF) y nmpoextyBanHi. Knacudikarris 3a
MPU3HAYEHHSM, MacIITabOM, CEpEIOBUILEM Tepe/iadi, THTIOM
(npoToBe/6e3apoTOBE/TIOPUIHE).

Tema 3. Ocob6nmBocTi Kiro4oBHX TexHoJor1i modyaoBu IKC (IP-mepexi, SDN/NFV,
5G/6G, loT, ontuuni Ta 6e31poToBi cuctemu, edge/cloud computing). [TepeBaru ta
Hegoiku SDN/NFV nopiBHSIHO 3 TpaauiiiHuMu Mepexxamu. BigminnocTi 4G, 5G,
6G 3a MBUJKICTIO, 3aTPUMKOIO, IIUTHHICTIO M1KIIOUYCHb.

Tema 4. Cxknaposi IKC: apxitekrypu (OSI/TCP/IP), piBHI, By3Jd, MNPOTOKOJIH,
obnagHaHHs (MapHIpyTHU3aTOpHU, KOMYTAaTOpH, 0a30Bi CTaHIlii, KOHTPOJEPU TOIIO).
®yukuii ARP, ICMP, DHCP, DNS, OSPF, BGP.

Tema 5. Etanu npoektyBanHs IKC: aHani3 BUMOT, KOHIIENTyajJbHE MPOEKTYBaHHS,
JeTaabHe MPOEKTYBaHHs, Bepudikailis Ta Basliiailis, BIPOBAKEHHS Ta €KCILTyaTallisl.

Tema 6. OCHOBHI MNPUHUUIIM NPOEKTYBAHHA: MOMAYJBHICTh, MACIITa0OBaHICTb,
HaJ1HICTh, QOS, Oe3neka, ekojoriuHa Oe3neka, eHeproePeKTUBHICTh, EKOHOMIUHA
edexkTuBHICTH. MeTonu 3a0e3nedenns eneproedexktuBHocTi B IKC

Tema 7. Metoau ominku ta ontumiszaiiii napametpiB IKC (po3paxyHoK mpoITyCKHOT
31aTHOCTI, 3aTPUMOK, BTPAT, HAIIHHOCTI; MOJIEJI1 YepT TOIIIO).

Tema 8. 3aco0u aBToMaTu3oBanoro mpoektyBants Ta mojentoBanns IKC (Cisco Packet
Tracer, GNS3, NS-3, OMNeT++, MATLAB/Simulink, Visio). 3actocyBanHs
IHCTPYMEHTIB Y IPOEKTYBAHHI.

Tema 9. Ocob6nHMBOCTI MPOEKTYBaHHA T1OpUIHUX, Oe3neynnx Ta nepcrnektuBHuX [KC
(iaTerparis [oT, BpoBapykeHHST HOBUX cTaHIApTiB). Al B Mepexax.

Tema 10. IligroTroBka TEXHIYHOI JOKYMEHTAIlll: TEXHIYHE 3aBJaHHs, crienudikaii,
3BITM IpO MojemntoBaHHs, nporpamu BunpoOyBanb. JCTY, ISO 9001, IEEE 830;
CTPYKTypa MOSICHIOBAIBHOT 3aITUCKH.

Temu nonosigei
3micTroBuii Moayab 1. Beryn g0 npoexkryBanns IKC

1. IIpeamer, meta Ta 3aBaanHs qucuuiuiinu «lIpoektyBanns IKCy.
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2. OcCHOBHI OHATTS Ta BU3HAYCHHS y cdepi iHHOopMaliiftHO-KOMYHIKAIIITHIX
CHCTEM.

3. Knacudikamis IKC: kputepii Ta npukiam.

4. JXurresuii nuki IKC: eranu Ta 0coOIMBOCTI.

5. Ponb mixnapognux crannaptiB I[TU-T, IEEE, IETF y npoextyBanni IKC.
3micToBuii Moayab 2. TexHouiorii Ta apxitektypu cydacHux IKC

6. Kitouosi rexnonorii no0ynosu IKC: [P-mepexi, SDN/NFV.

7. Texunomnorii 5G/6G Ta ix BrumB Ha po3BuTok IKC.

8. Inrepuer peueit (IoT) sik cknanosa cyyacuux IKC.

9. OnTryHI Ta 6€31POTOBI CUCTEMU NIEepeaaydl JaHUX.

10.XMmapHni ta nepudepiitai oouncierss (Cloud/Edge Computing).

11.Apxitextrypu OSI ta TCP/IP: nopiBHsUIbHUE aHAaTI3.

12.0OcHoBHi By311 Ta npotokoau [KC.

13.06nannanns IKC: mapiuipyTuzaropu, KOMyTaTopH, 0a30B1 CTaHIli1, KOHTPOJIEPH.
3micToBuiit moay.b 3. ETanu Ta npuanunu npoexkryBanus IKC

14.Anaini3 BUMoOT sk nepiuid eran npoektyBanns [KC.

15.KonuenryanbHe Ta neranbHe npoekTyBaHHa [KC.

16.Bepudikariis Ta BupoBakenns IKC: Mmeronu ta iHCTpyMEHTH.

17 IlpuHnunu MOYJILHOCTI Ta MaciTaboBaHOCTi y ipoekTyBanHi [KC.

18.3a0e3meueHHst HaAIMHOCTI Ta KOCTI 00cayroByBaHHs (QoS).

19 Ilpunuunu 6e3nexu Ta eneproedgexruBHocti IKC.

20.ExonomiuHa epekTuBHICTH Ta ekojoriyHa 6e3mneka [KC.

21.Meronu OLIHKYU MPOMYCKHOI 30aTHOCTI, 3aTPUMOK Ta BTPAT Y MEpekKax.

22.Mojeni uepr siK IHCTpYMEHT aHamizy npoaykrtuBHocti IKC.
3micToBuii MoayJib 4. IHCTPYMEHTAPil TAa NPAKTUYHI aCIIEKTH

23.3acobu aBToMartuzoBanoro npoektyBanHs IKC: Cisco Packet Tracer, GNS3.

24 MopnemoBanug IKC y cepegoBuiax NS-3 ta OMNeT++.

25.Bukopuctanuss MATLAB/Simulink aist ananizy napametpis IKC.

26.Buxopucranns Visio 11t tokymeHTyBaHHs apxiTtektypu IKC.

27.0cobmuBocTi npoektyBanHs riopuaaux [KC.
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28.Interparis [oT y cyuacni IKC.

29.BnpoBakeHHsT HOBUX CTaHIapTiB y npoekTyBanH1 [KC.

30.ITigroToBKa TEXHIYHOI JOKYMEHTAIlll: TEXHIYHE 3aBIaHHs, crierugikaiii.

31.3BiTH PO MOAEIIOBaHHS Ta IPOrPaMU BUIIPOOYBaHb.

32.0cHoBu nipoBeAieHHs Aocaimkenb y chepi IKC.

33.IIpuHIKNM aKkaaeMiqHoi J0OPOYECHOCTI MPHU MIATOTOBII JOKYMEHTAIII].

BUIU TA METOJAU KOHTPOJIIO

Po6oua nporpaMa HaBYaJIbHOT AUCHUHUIUTIHY Ilepedadyae HACTYIHI BUIM Ta METOJIU KOHTPOJIIO:

Ckrnaznosi
Buau konTposto .
OIIIHIOBaHH
NOTOYHMHA KOHTPOJIb, KU 3IIHCHIOETHCS Y XOJi: MPOBEACHHS MPaKTUYHUX 100%

3aHATh, BUKOHAHHS CAMOCTIHHOI pOoOOTH, 1HAMBIAyaJIbHHWX 3aBJaHb, TOCIiTHA
poboTta 3100yBaya TOIIO.

Meroau niarHOCTUKH
3HaHb (KOHTPOJIIO)

(bpoHTaNbHE ONUTYBAHHS; HAYKOBA JIOMIOBi/Ib, pedepaTu, yCHe
MOB1IOMJICHHSI, IHIUBIyadbHE OMUTYBAaHHS, poO0Ta y rpyIax; JIijoBa rpa,
PO3B sI3aHHS CUTYAIlIMHUX 3aBJlaHb, KSHCIB, MPAKTHYHUX 3aBJIaHb, 3aJIIK

M

®© =N

19.
20.

21

22.
23.

IIurtanua aaa l'li}lcyMKOBOFO KOHTPOJ/II0

[Ipenmer, MeTa Ta OCHOBHI 3aBJaHHS MPOEKTYBAHHS 1H(POPMALIHHO-KOMYHIKALlIHHUX CHCTEM.
OCHOBHI MOHATTS Ta TEPMIHHU Y cdepi IPOEKTYBaHHS 1HHOPMAIiTHO-KOMYHIKAI[IHHUX CUCTEM.
Krnacugikauis iHpopmaniitHo-KOMyHIKaI[IHHUX CUCTEM Ta 1X OCHOBHI XapaKTEPUCTHKU.
XKutreBuit nukn iHGOpMaIifHO-KOMYHIKaIIITHUX CUCTEM Ta HOTO OCHOBHI €TaIlu.

Ponp miknapoguux cranpaptie (ITU-T, IEEE, IETF) y npoektyBaHH1 iH}opmaiiifHO-
KOMYHIKaLlIHHIX CHCTEM.

OcobmuBocti cyyacaux texHosoriit modymosu IKC (IP-mepexi, SDN/NFV, 10T, 5G/6G).
ApxiTekTypH iH(pOpMaliifHO-KOMYHIKalliHHUX cucTeM Ta iX ocHOBHI Mozeni (OS], TCP/IP).
Ocnogni komnionenTu IKC: By3nu, kaHamu 3B’ 513Ky, TPOTOKOJIM Ta MEPEKEBE 00JIaTHAHHS.
@OyHKIIIT Ta TPU3HAYEHHS MapIIPYTU3aTOPiB, KOMYTAaTOPIB Ta 1HIIUX MEPEXKEBUX MPUCTPOIB.

. OcHOBHI eTanu NpOEKTYBaHHs 1HPOPMAIIITHO-KOMYHIKAI[IHHUX CUCTEM.
11.
12.
13.
14.
15.
16.
17.
18.

Amnani3 BUMOr 710 iH(popMaIiiiHO-KOMYHIKAI[Ii{HOT CUCTEMH Ha eTaIi MPOEKTYBaHHS.
[IpuHUMIKM MOAYIBHOCTI Ta MaciITaboBaHOCTI i yac npoektyBanHs [KC.

3abe3nedeHHs HaJIHOCTI Ta Oe3neky iHPopMaLiiHO-KOMYHIKALIHHIX CHCTEM.

OCHOBHI NOKa3HUKH SIKOCT1 (pyHKLI0HYBaHHS Mepex (QoS) Ta MeToau X OLiHIOBAaHHS.
Metoau po3paxyHKy HMPOIYCKHOI 3JaTHOCTI Ta 3aTPUMOK y Mepexax 3B’ 513Ky .

Metoau OLIHKY HAAIMHOCTI Ta ePEeKTUBHOCTI IHPOPMAIITHO-KOMYHIKAI[IHHAX CUCTEM.
Bukopucranns mozeneit uepr mij yac ananizy napamerpis IKC.

3acob6u aBTOMATH30BAHOTO MPOEKTYBAaHHS Ta MOJENIOBAHHS 1H(GOPMaIIHO-KOMYHIKALIMHUX
CHCTEM.

[IpusnauenHs Ta MoOXIHBOCTI mporpamuoro cepegosuina Cisco Packet Tracer.
Oco6nuBocti Bukopuctanus nporpam GNS3, NS-3, OMNeT-++ ans MoAeTtoBaHHS MEPEXK.

. OcHosHni moxuuBocTi mporpaM MATLAB/Simulink Ta Visio 11t MofentoBaHHs 1 IPOEKTYBaHHS

CHCTEM.
[aTerpauist Texnomnorii [oT y cyyacHi iHdopMaIiiHO-KOMYHIKalLlIiHI CUCTEMH.
Oco6auBOCTI TPOEKTYBAaHHS TIOPUAHUX Ta MEPCHEKTUBHUX 1H(OPMAIIIHO-KOMYHIKAIIHHUX
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24.
25.
26.
27.

28.

29.
30.
31.
32.
33.
34.

35

CHCTEM.

OcHOBHI BUMOTH JI0 TEXHIYHOI TOKyMeHTallii i 9ac npoektyBanus [KC.

CtpykTypa TeXHIYHOTO 3aBAaHHs Ha po3poOKy iH(opMaIiiiHO-KOMYHIKAI[IITHOT CHCTEMH.
[IpuHIMIM MIATOTOBKY 3BITiB PO MOJETIOBAHHS Ta MPOTpaMH BUIPOOYBaHb CUCTEM.

OCHOBM TPOBENEHHS JOCTI/KEHb IIiJ] 4Yac TMPOEKTYBaHHA iH(OPMAIIHO-KOMYHIKAI[IHHUX
CUCTEM.

[TpuHIMH akageMivHOT JOOPOYECHOCTI IMi/T YaC BUKOHAHHS JOCTIKEeHB Ta MiArOTOBKU TEXHIYHOT
JIOKyMEHTAITi.

Iarepdeiic kopucryBaua mporpamu SWCAD Ta 1oro 0OCHOBHI €J1€MEHTH.

OcHOBHI HanamTyBaHHS Ta MeHIO napamerpiB mporpamu SWCAD.

3aco0u MOACIIIOBaHHS €IEeKTPOHHUX cxeM y nporpami SWCAD.

Iarepdeiic Ta OCHOBHI TUpeKTUBU TporpaMu Proteus.

Oco0IMBOCTI CTBOPEHHS EICKTPUIHUX CXEM y rpadiyHOMY peaakTopi mporpamu Proteus.
OCHOBHI €cITOCOOU MOJICITIOBAHHS €IEKTPOHHUX MPUCTPOIB y mporpami Proteus.

. Oco0IMBOCTI PO3POOKH EJIEKTPOHHUX CXEM Ta MPOTpaMyBaHHS MIKPOKOHTPOJIEPIB Y Mporpami

Proteus.

OLIHIOBAHHS MOTOYHOI, CAMOCTIMHOI
TA IHIUBLIYAJIBHOI POBOTH 3/I0BYBAUIB
341K

Ilomounuii Konmpos

. Maxkcuma
Ilianosi .
. bHUH
TEePMiHH DopMH KOHTPOJIIO TA .
Buau podoru . . BIICOTOK
BUKOHAHH 3BITHOCTI .
;[ OL[iHIOBAHH
sl
CHuCcTeMATHYHICTD | AKTHBHICTH pOOOTH HA NPAKTUYHHX (JIA00OPATOPHMX) 3aAHATTAX
1.1. IlinroToBKa 10 Biamosinno | [lepeBipka 00csry Ta SKOCTI
MPAKTUYHHUX 710 pob0YOi | 3aCBOEHOTO Martepiaiay Mij 4yac 60
(J1abopaToOpHUX) 3aHSThH nporpamMu | MpakTUYHUX  (J1abopaTopHUX)
Ta 3aHATh
pO3KIIany
3aHSITh

BukoHaHH$sI 3aBJaHb VISl CAMOCTIMHOTO ONPAIOBAHHS

1.2. [nguBimyanbHe Biamosigno | Po3risan BiAmoBigHOTO
TECTYBaHHs, 3aBJaHHS, 710 pobovoi | MaTepiany i 4ac ayJUTOPHUX
nigroroska pedepary (ece) | mporpamu | 3aHaTh abo IKP!, mepesipka 20
3a 32/IaHOI0 TEMATHKOO TapO3KJIaay | KOHCIICKTIB HaBUaJIbHUX
3aHATH TEKCTIB TOIIIO

BukonanHsi iIHAMBIAYaJbHUX 3aBIaHb, J0CJIiIHA po0oTa 3100yBaua
1.3. Tumri Bugn Biamosinno | OGroBopeHHs pe3yJIbTaTiB
1HIWBIAYyaJIbHUX 3aBJlaHb, B | 10 poO0OYOi | MpOBeAEHOI pOOOTH i yac 20
T.4.TTOTOBKA HAYKOBHX IpOrpaMMl | ayIUTOPHHUX 3aHATH, HAYKOBHX

my0OJIiKallii, y4acTh y

! InBigyansHO-KOHCYIbTATHBHA POOOTA BUKIAAAYA 3i 3000yBadaMu
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pOOOTI KPYTJIUX CTOJIIB, Tapo3KJIaay | KOH(EpEeHIIii Ta Kpyrinx

KOH(epeHiIii Toto. 3aHSTh CTOJIIB.

Pa3om 0aJiB 32 IOTOYHHIT KOHTPOJIb 100
3acanvuuil pe3yibmam OUiHIOBAHHA 100

Ilomounuii konmpoas 3HaHb 3100yBayiB OCBITH TpH (GOPMI KOHTPOJIO 3aJiK
(makcumyM 100 GaitiB) OILIHIOETHCS 3a HIKATOWO («2», «3», «4», «5»), 3 000B’I3KOBUM
nepeBeIeHHSIM 0alliB 32 KOXKHHUIA BHJT POOOTH TAKUM YHHOM:

3a MIATOTOBKY 10 ayAWTOPHUX 3aHATh (MakcuMmyM 60 OaiiB) 3100yBady OCBITH
HEOOX1JITHO MaTh He MeHIIe 1/2 OIlIHOK BiJ 3arajbHOi KUIBKOCTI MPaKTUIHUX
(J1abopaTopHMX) 3aHATh, IJIs MIepeBOy OajliB 3a MIATOTOBKY 0 ayJUTOPHUX 3aHSThH
cepeaHboapuMeTHIHA OLIIHKA MHOXKUTHCS Ha KoedilieHT 12;

3a BUKOHAHHS 3aBJaHb JJIs CAaMOCTIMHOTO OIpaIfoBaHHS (T€CTyBaHHS, 3aBJIaHHA,
MiAroTOBKa pedepary (ece) 3a 3ajaHOI0 TeMaTHKOI0) (MakcuMyM 20 6aitiB) 3700yBavy
OCBITH HEOOX1JTHO MaTH He MeHIIe 1/2 OIIHOK BiJl 3arajibHO1 KUTBKOCTI MPOTPAMHOTO
MaTepiany, 10 BUHOCUTBHCS Ha CAMOCTIMHE BUBYEHHS, JUIS TIEPEBOJY 3a3HAYCHUX
OaJtiB cepeIHbOapUPMETUUHA OLIHKA MHOKUTHCSI HA KOEPILIEHT 4;

3a 1HIII BUJAM 1HAMBIAYaJbHUX 3aBJlaHb, B T.4. MIATOTOBKY HAYKOBHUX ITyOJiKalllid,
y4acTh y poOOTI KpPYyINIMX CTOJIB, KOH(pepeHiid Ttomo (mMakcumyMm 20- OamiB)
3100yBayy OCBITH HEOOX1JHO MaTW HE MEHIIE 1/2 OI[iHOK BiJl 3arajibHOIl KIJIBKOCTI
IHIIUX BUAIB 1HAWBIAYallbHUX 3aBAaHb, JJIS TEpeBOJy OalliB 3a MIATOTOBKY 0
ayJIMTOPHUX 3aHITh CEPEIHbOAPUPMETUYHA OLIHKA MHOKUTHCS HA KOEPILIEHT 4.

KPUTEPII OIIIHIOBAHHS 3A IOTOYHU KOHTPOJIb
«2»- BHCTABJISAETHCS 3a HEMPaBUIbHY BIANOBIIb (MUCBMOBY pOOOTY), sKa HE
BIJINOBIJIA€ 3MICTY TEMU Ta CBITYUTH MPO HEPO3YMIHHS 11 OCHOBHUX TOJIOKEHD;
«3» -BUCTABIIAETHCS 32 BIJMOBIH (MMMCHbMOBY pOOOTY), sSIKa BIMOBIJIa€ 3MICTY TEMH,
aJie € HEMOBHOIO 1 HETOYHOIO Y BU3BHAUEHHI MOHSTh, CBITYUTH PO HEMOBHE PO3YyMIHHS
OCHOBHUX TIOJIO’K€Hb HABYAJLHOTO MaTepiaiy, CBIAUUTH MPO TE, [0 3HAHHS CTY/ACHTA
MaroTh (pparMeHTapHUM, HOBEPXOBUHN XapaKTep;
«4» - OLIHIOETHCS MPaBHIIbHA 1 OOIPYHTOBaHA BIAMOBIAbL (MHCbMOBA poOOTA), 3 AKOI
BUJIHO, 1110 CTYACHT 3HA€ 1 pO3yMi€ TEOPETUUHUM MaTepiall B 00CsI31 HaBYATILHOT TEMH,
BOJIOJII€ HEOOX1THUMH HAaBUYKAMU, HE JIOMTYCKA€ CYTTEBUX MTOMUJIIOK.
«5» - OLIIHIOETHCS MOBHA, MPABUJIbHA, IPYHTOBHA BIAMNOBIAb (MHChbMOBA PoOOTa) HA
3aMUTaHHS TEMH, 10 Tepeadavae JOTIYHICTh 1 MOCTIOBHICTh BUKJIAAY Marepiany,
BOJIOIHHSI TEPMIHOJIOTI€I0, MOKa3y€e BMIHHA TMOBHO W TJIMOOKO BHUKOPUCTOBYBATU
TEOPETUYHI 3HAHHS B IPAKTUYHIHN TIONTUHI.

KPUTEPII 3ATAJIbHUX PE3YJIBTATIB OLIIHIOBAHHS 3HAHb
310bYBAYIB
(nas1 icmuTy / 3a0iKy)

PiBeHb 3HAHB OIIHIOETHCS:

«BIAMIHHO» / «3apaxoBaHo» A - Bim 90 mo 100 6amiB. CTyJeHT BUSBIISIE OCOOJIMBI

TBOpYl 3I10HOCTI, BMI€ CaMOCTIHHO 3HAaXOAUTH Ta ONPAILOBYBATH HEOOXIAHY
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1H(pOpMaIlil0, IEMOHCTPYE 3HAHHS MaTepiany, IPOBOAUTD y3araJlbHEHHS 1 BACHOBKH. ByB
NPUCYTHIN Ha JEKISIX Ta CEMIHAPCHKUX 3aHATTAX, MiJ Yac SIKUX JaBaB BUYEPIIHI,
OOIpyHTOBaHi, TEOPETUYHO 1 MPAKTHUYHO MPABWIbHI BIAMOBIAlI, Ma€ KOHCIEKT 3
BUKOHAHUMH 3aBIaHHSIMH 0 CaMOCTIiiHOI po0OoTu, mpe3eHTtyBaB pedepar (ece) 3a
3aJJaHOI0 TEMATUKOIO, TIPOSIBIISIE AKTUBHICTH 1 TBOPUICTh Y HAYKOBO-IOCIIAHIN poOOTi;

- «mobpe» / «3apaxoBaHo» B - Big 82 go 89 6amiB. CTyneHT BOJOJi€ 3HAHHSIMU
Marepiaiy, aje JOoIMyckae He3HAYH1 MOMUJIKM y (OpMyBaHHI TEPMiHIB, KaTEToOpiil, mpoTe
3a JIOTIOMOT'0I0 BUKJIaJaya IIBUJIKO OPIEHTYETHCS 1 3HAXOUTh MPaBUiIbHI BiAMOBIL. ByB
NPUCYTHIM Ha JIEKIISIX Ta CEMIHAPChKUX 3aHATTAX, Ma€ KOHCHEKT 3 BUKOHAHUMU
3aBJaHHSIMHU JI0 CaMOCTIHHOI poOOTH, TMpe3eHTyBaB pedepaT (ece) 3a 3aJaHolo
TEMaTHUKOIO, MPOSBIISIE AKTUBHICTD 1 TBOPUICTh Y HAYKOBO-IOCIITHIA pOOOTI;

- «mobpe» / «3apaxoBaHo» C - Big 74 mo 81 OamiB. CTyJIeHT BIATBOPIOE 3HAYHY
YaCTUHY TE€OPETUUHOTO MaTepianty, BUABIISIE 3HAHHS 1 PO3YMIHHS OCHOBHMX IMOJIOKEHb, 3
JIOTIOMOTO0 BUKJIaJjada MOKE aHaIi3yBaTH HaBYAIBHUIN MaTepia, ajie Ja€ HeJOCTaTHbO
OOTpYHTOBAHI, HEBUYEPITHI BIAMNOBIAL, JOoMyckae MOMHWIKH. [Ipu 1boMy BpaxoBYEThCS
HasBHICTh KOHCIIEKTY 3 BUKOHAHMMH 3aBJIaHHSIMH JI0 CAMOCTIHHOT poO0TH, pedeparty Ta
AKTUBHICTh Y HayKOBO-AOCIIAHIN poOOTI;

- «3a70BUIBLHOY / «3apaxoBaHo» D - Big 64 no 73 6aniB. CTyneHT OyB IPUCYTHIN HE HA
BCIX JIGKI[IIX Ta CEMIHAPCHKUX 3aHATTAX, BOJIOJI€ HABYAJILHUM MaTeplajJoM Ha
CepeHbOMY PIiBHI, IOMYCKAa€E MOMUIIKH, CEPEl IKUX € 3HAYHA KIJIbKICTh CyTTeBUX. [Ipn
I[bOMY BPaXOBY€ThHCSI HAsIBHICTh KOHCIIEKTY 3 BUKOHAHUMM 3aBJIaHHSIMH JO CAMOCTIHHO1
pobotu, pedepartin (ece);

- «3a70BUIBHOY / «3apaxoBaHo» E - Big 60 1o 63 6aniB. CtyaeHT OyB NpHUCYTHIN HE HA
BCIX JICKI[IIX Ta CEMIHAPCHKUX 3aHATTAX, BOJIOJIE HABYAJILHUM MarepiajoM Ha PiBHI,
BUILIOMY 32 MOYaTKOBUM, 3HAYHY YaCTUHY HOTO BIATBOPIOE HA PEMPOAYKTUBHOMY PiBHI,
Ha BCl 3aITUTaHHS J1a€ HEOOIPYHTOBAHI, HEBUYEPITHI BIJIMOBII, TOMYCKAE TOMUIIKU, MA€
HETOBHUI KOHCIIEKT 3 3aBJIaHHSIMU JI0 CAMOCTIHHOI pOOOTH.

- «HE3aJOBUIBHO 3 MOKJIMBICTIO MOBTOPHOT'O CKJIaIaHHs / «HE 3apaxoBaHo» FX —Bin
35 no 59 6aniB. CtyaeHT BOJojl€ MaTepiajJoM Ha PiBHI OKpeMHUX (PparMeHTiB, IO
CTaHOBJISITh HE3HAYHY YACTUHY HABYAJILHOTO MaTepiaiy.

- «HE3aJOBIILHO 3 OOOB’SI3KOBUM TOBTOPHUM BHUBUCHHSIM JUCHUIUTIHU» / «HE
3apaxoBaHo» F — Bix 0 mo 34 GaniB. CTyA€HT HE BOJIO/II€ HABYAIbHUM MaTepIaJioOM.

TABJUIA BIAITOBITHOCTI 3ATAJIBHUX PE3YJIBTATIB OINIHIOBAHHSA 3HAHD 3A

PI3BHUMU HIKAJTAMUA
100-6an1bHOIO Ikana 3a ECTS 3a HAIOHAJILHOI0 IIKAJIOK)
HIKAJIOK0 eK3aMeH 3aJtiK
90-100 A Bigminao 3apaxoBaHO
82-89 B Ho6pe
74-81 C
64-73 D 3a/10BUIBHO
60-63 E
35-59 Fx He3zanoBinbHO He 3apaxoBaHno
1-34 F
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