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BCTYII

IpuiioM Ha MiArOTOBKY OCBITHBOTO CTYNEHS «MAariCTp» 3a OCBITHBOIO IPOrpaMol0 HiATOTOB-
ku Marictpa «[HpopmaliiHO-009IHCITIOBANIBHI 3aC00H PaliOeNEKTPOHHUX CHCTEMY 3a CIIEIiaTbHICTIO
«Tenexomymikariii ta pamiotextika» BinOyBaeTbes 3rinHo Ilomoxenus KIII im. Iropst Cikopcpkoro
PO MPHIAOM Ha HABYAHHS 3a OCBITHIMH IPOrpaMaMy IiATOTOBKH MaricTpa 3aTBepPKEHOro Ha 3aci-
nanni [Tpuiivansaoi komicii KITI im. Irops Cikopeskoro.

[Tporpama xoMIieKCHOTO (paxoBOro BUIIPOOYBaHHS IS BCTYITy Ha OCBITHIO IpOrpamy Iii-
rotoBku Marictpa «IHdopmariiiHO-00UHCIOBAIBHI 3aC00H PaIioeIeKTPOHHIX CHCTEM» 3a CIellia-
neHicTIO «TenekomyHikamii Ta pamioTeXHiKa» BU3HAYAE PO3IUIM HABYAIGHUX AUCIUILIIH, SIKi BHHE-
CeHi Ha KOMIUIEKCHE (paxoBe BUIPOOYBAaHHS, IEPEIIiK IMHUTAHD II0 KOXKHOMY PO3JiIy, CHHCOK PEKO-
MEHJIOBaHO]I JIiTEpaTypH U1 CaMOCTiHHOI MiATOTOBKM CTYAEHTIB 10 KOMILUIEKCHOTO (paxoBOro BH-
IpoOyBaHHs, METOAUKY OI[IHKHA BUKOHAHHS 3aBJaHb KOMIUIEKCHOTO (haxoBoro BumpoOyBaHHA. I'o-
JIOBHHM 3aBJaHHSAM IPOrpaMu € 3a0e3MeYeHHs] MOXIIMBOCTI BCTYITHMKAaM HA HaBYaHHS CaMOCTIiHHO
MiATOTYBaTHCS J0 CKJIaJaHHSI KOMIIEKCHOTO (paxoBOro BUIIpOOyBaHHS.

Ha xommexcHe ¢axoBe BUIIPOOyBaHHS IJIs BCTYILy Ha OCBITHIO IIPOTpaMy IIiJTOTOBKH Ma-
rictpa «IHdopManiiiHo-06UHCITIOBATIBHI 3ac00M PaNiOENEKTPOHHAX CHCTEM» 3a CHEI[ialbHICTIO
«TemexomyHikaIlii Ta pamioTeXHika» BHHECEHO PO3JUINM HACTYIHHX HABYAIBHHUX IUCIWILIH Ha-
BYAJILHOTO IUIAHY IIiArOTOBKH OakaiiaBpiB 3a cnenianbHicTio 172 "TenexoMyHikaril Ta pagioTexHi-
Ka" OCBITHBO-TIpOdeciiiHol mporpaMu miAroToBkH 6akanaBpiB «IHpopmariiiHO-00UHCIOBATIBHI 3a-
coOH palioeIEKTPOHHMUX CHCTEMY: 3 MUKy 3arajibHOI miIroToBKH - «OCHOBH Teopil TeleKOMyHiKa-
it i pagioTexHikmy, « CHCTEMH aBTOMAaTH30BaHOIO IPOEKTYBaHHS PaliOeIEKTPOHHO]I anlapaTypu».

Meroanka npoBexeHHs] KOMILIEKCHOTO0 ¢haxoBoro Bunpodysanus (K®B)

Mero/uKa Ta TEXHOJIOTiS BUKOHAHHS i orfiHtoBaHHS K®B HacTymHi.

IMpu npusHaueHHi ayauTopiit mis nposeaeHHs KOB HeoOxinHO 3a0e3neunTi KOXKHOTO CTY-
JICHTa OKpEMHUM POOOYHM MicIieM (32 CTOJIOM — OJUH CTYJIEHT).

K®B mpoBoauThcs 3a MUCEMOBOIO (hOPMOIO.

V yac, 3a3Hauennii y rpadiky, WwieH aTecTaliifHOi MiAKOMICIl po3/ia€ CTyIeHTaM BapiaHTH
KOHTPOJIbHUX 3aBans KOB Ta poboui apkyrmi, BiAOBigae Ha MOMIINBI 3aIUTaHHS CTYJCHTIB IIO-
1o 3micty KOB, BuMmor 10 X BUKOHAHHS 1 KpHTEPiiB OLIHKK Ta (iKCye Yac IMOYaTKy BUKOHAHHS
po6otu. Ha Bukonanns 3aBaans KOB Hanaerscs 10 60 XBUIHH.

ITo Mipi BUKOHAHHS POOIT BCTYIHUKH 3[aI0Th WIEHY arecTaliifHoi migkomicii BuKOHaHi po-
GotH i 3BiIBHSIOTH ayauTopito. UneH arecramniiiHol migkomMicii ¢ikcye 9ac 3aKiHYeHHS BUKOHAHHI
poboTu.

[TepeBipka poGiT BCTYHUKIB BUKOHY€EThCA WICHAMH aTecTaIliifHOI miIKOMICii B IEHb IIPO-
BEJICHHsI BCTYIIHOrO BUIpoOyBaHHs. OniHIOBaHHSA POOIT BUKOHYETHCS Y BiIIIOBIIHOCTI 3 KpUTEpif-
MH OLIIHKH, HABEJEHUMH y IIporpami Hinkde. Pe3ynbTaTi KOHKYpCHHX 3aXOJiB aTecTaniiHi KoMicii
OTOJIOLIYIOTH Y HACTYIITHHIA JSHB MicJsl IPOBEICHHS BiIIIOBITHUX BUIIPOOYBaHb.

3araJjbHi BUMOIH 10 eK3aMeHaniiinux 3apaan, KOB

Ex3amenaniiine 3aBgantas KOB — ne mepenik GopMani3oBaHWX NMUTaHb, BUPIMICHHS SKUX
moTpedye yMiHHS 3aCTOCOBYBATH IHTETPOBaHi 3HAHHS IIPOrPaMHOro MaTepiainy nucouiiiiay. Ex3a-
MeHalliiiHe 3aBIaHHsI MICTHTH JBa 3alUTaHHA ( 10 OHOMY 3 KOXKHOI JUCIHUIUTIHM, SIKi BHHECCHI Ha
KOMILIEKCHE (paXOBe BHIIPOOOBYBaHHS). :

ExzamMenartiiigi 3aBIaHHs [IOBUHHI:

— OXOIUIIOBATH BECH IIPOTPaMHUI MaTepial HaBUaJIbHOI AUCIUILTIHM;

— MaT¥ KiJIBKiCTh BapiaHTiB Ha 3-5 OLIbIIE HiXK KUIBKICTh BCTYIHHKIB, SIKi OJTHOYaCHO BHKO-
uytots KOB (ane He menmre 30 BapiaHTiB);



— MaTi OJIHaKOBY CTPYKTYPY (32 KUIBKICTIO IHTaHb), 6yTH PiBHO3HAYHOI CKIAHOCTI, a Tpy-
JOMICTKICTb BiJIMOBIiIaTH BiABEACHOMY Yacy KOHTPOJIO (60 XBHIMH);

— 33 MOJMUIMBOCTI 3BOJJUTH JI0 MiHiMyMy HEIPORYKTHBHI BUTpATH Yacy Ha JONOMDXHI ome-
parii, IpOMiXHi pO3paxyHKH Ta iHIIe;

— BUKOPHMCTOBYBATH BiJIOMi BCTYyIIHUKaM TEPMiHM, Ha3BH, TO3HAYCHHS.

Yci exsamenanitini 3apnanns K®B nmosusHi Maru mpodecitine (paxose) CIpSIMyBaHHS i
BUMAraTd Bill BCTYNIHHKIB HE TillbKH BiITBOPEHHs 3HAHb OKPEMHX TeM i PO3JLIB HABYANBHEX HC-
IIMILIH, a i iX iHTerpoBanoro 3acrocyBanss. [Ipn Bukonamni K®B BeTynHuKH nOBHHHI IIPOAEMO-
HCTPYBATH AK PEHPOIYKTHBHI 3HAHHS TaK i BMiHHS BUKOPHCTOBYBATH HaGyTi SHAHHS I BUPILICH-
HS IIPAKTUYHO CIIPIMOBAHUX 3aBIaHb.

OCHOBHWI BUKJIA T

Po3niin Hap9aaLHUX TUCHUILIIH, SKi BHHECeH] Ha KOMILTeKCcHe (haxoBe BHIIPOOyBaHHSA
Posain 1. OcHoBH Teopil TesiekoMyHIKaNiHAX cHCcTeM

Cooco0u nmepenadvi 1aHux B Mepeskax

Indopmaniitnnii kanan i #0ro 0CHOBHI XapaKTEPUCTHKH (IIPOMYCKHA CIPOMOKHICTD, cMyra
IIPOIYIIEHHS, CIIOTBOPCHHS CUrHalliB). CXeMM KOMyBaHHS CHTHAIIB i OCHOBHi THIIH (i3HUHHX KO-
AiB (ko1 Oe3 HOBEPHEHHS O HyJISI, KOX 3 IOBEPHEHHSM 0 HyII, MaHYeCTEePChKU KoJ, kox AMI).
Cxemu 5oriqHOrO KOJAYyBaHHS (HAUIMIIKOBI KOIH, CKpeMOiOBaHHSA). MeTomu MoMysmii (aMIi-
TyJHa, 4acToTHA, (ha3oBa). MeTou KOHIEHTpAIii i yIIibHeH s (4acCoBe YIiIbHEHHS, CTaTHC-
THYHE 4acOBE YINIIBHEHHs, YaCTOTHE YIIIbHEHHS, YIIIGHEHHS 32 JOBXHHAMH XBHIB). Mertomu
KoMyTawii (koMyTallis KaHaJIiB, KOMyTallisi IaKeTiB, KOMyTAIIisl TIOBiJOMICHB).

Mepe:xna apxiTexTypa, MeToxH JocTyny A0 iHpopmaniiiHoro kanamy

Eranonna Monens B3aeMoil Bifkputux cucteM. [[pu3HAYeHHS eTATOHHOT MO/ B3a€MO-
il BiIKpUTHEX cHcTeM. PiBHI MepexHOi apXiTeKTypH (IPHKIaHHIA, IPEICTaBHULIbKUH, CEaHCOBHIA,
TPAaHCIOPTHHI, MEPEKECBUM, KaHAIBHUH, Qi3HIHMIL).

Meronu noctymy mo indopmaniiinoro kanary.

Besnepepsunii aBToMaTHdHUi 3amMT Ha IOBTOPEHHs (KOB3arodi BikHa). MyJIbTHILIEKCHA
nepesiada 3 4acoBUM po3jiieHHsM. CucTema 3 KOHTPOIEM HeCcydol i BHSBIEHHAM Komisiii. Map-
KepHi cuctemu. IIpiopuTeTHi MapKepHi cHCTEMH.

Crpykrypa crexy nporoxouais TCP/IP

Xapakrepucruka pisais crexy TCP/IP. OcobmBocti mpotoxouny IP. Oco6musocti IP- anpe-
camii (xmacu IP-ampec, oco6musi Tumm IP-anpec, BHKOPDHCTAHHS MAacoK I cermenramii IP- me-
pex).

Hporoxon ICMP (npusnadenns, Tunu nosigomiuens ICMP). ITpoTokol mepeTBOpEeHHS aj-
pec ARP. TIporokon 3BopotHOro meperBoperHs ampec RARP. Ilporoxon TCP (BcTaHOBIEHHS
TCP-3'ennanns, kop3atoue BikHo TCP, perymosanus tpadiky). IIporokon UDP. Oco6uBocTi crc-
TeMH JOMeHHUX imeH (DNS).

dDizu4He cepenoBHIe Mepeaadi

Knacudixanis cepenosum nepenadi curaaiis (o6Mexeni i Heo6Mexeni cepenosuima). Oc-
HOBHI XapaKTePHCTHKH CepeJOBMIN mepenadi (3aracanus, iMIeNanc, IepexpecHi HaBeIeHHS Mik
CKpY4YCHHMH IIapaMy aKTHBHUI OIip, EMHICTh, PiBEHb 30BHIIIHBOTO €JIEKTPOMATHITHOTO BHIIPOMi-
HIoBaHH:A). CTpyKTypoBaHi KabebHi CHCTEMH.

ObMexeni cepenosuma nepenadi. CKpydeHa napa (THIH, KaTeropii, OCHOBHI XapaKTepHc-
TUKH). ONTOBOJIOKOHHUIM KaGeNb (THIH, OCHOBHI XapaKTEPHCTHKH).



Posnin 2. Cucremu aBTOMATH30BAHOI0 NPOEKTYBAHHS PaTioeIeKTPOHHOT anapaTypH
2.1. MeTopoJoris npoexTyBaHHs nH(ppoBUX npucTpois na moax HDL

udposi mpuctpoi. Pozsutox MeTomonorii IpoeKTyBaHHS HH(POBHX HPUCTPOIB.
OcHOBHI eTany IPOEKTyBaHHS HU(PPOBHUX MIPUCTPOIB.

Mogu npoexryBanns anaparypu ( HDL ), mpusHadeHHs, pO3BHTOK, MOKIIHBOCTI.
MonemoBanns. [Ipa3HadeHHs Ta OCHOBHI CIIOCOOH MOJIEIIOBAHHS.

Tecrosi daitnu ( test - bench ). ITpusnadenns. Oco6IMBOCTI MOJETIOBAHHS IIPOrPaMK

ModelSim.

2.2. OcobmBocti moBu Verilog (VHDL)
Moga Verilog (VHDL). [Ipusnagenns Ta ocobmusocti. IloBeninKoBmii i cTpyKTypHHUIf OITHC

IIPUCTPOIB.

Koncrpyxuis module moBu Verilog (entity mist MoBu VHDL). ITopTs - THIH i OroJIOMIEHHS.
Tunm nannx y MoBi Verilog (VHDL). Oco6auBocTi pi3HUX THIIB JaHHUX.
Macusu y mosi Verilog (VHDL)(enemerTu nam'sti). Orosiourenss napamerpis. ITpicBoeH-

HS 3HAYEHD 3MiHHHUM.

HA .

Apu¢pmernuni oneparopu Mosr Verilog (VHDL). Oneparopu ekBiBaleHTHOCTI i HOPiBHSH-

Jloriuni oneparopu moBu Verilog (VHDL). Onepatopu KoHKaTeHamii i permmikarii.
[pouemypni 6moxu Mosu Verilog (VHDL). Crrcok BEUKIIMKY NPOIIELYPHOTO GIOKY.
IIpn3HadenHs yacoBUX 3aTpuMOK y MoBi Verilog (VHDL).

Ymosnuii oneparop IF- ELSE. Oneparop CASE.

Oneparopu nukiay moBu Verilog (VHDL).

ITigmporpamu B MoBi Verilog (task i function). ITiamporpamu B Mmosi VHDL.

B6ynosani mpumitueu B MoBi Verilog (VHDL). Croci6 Buxiuky. [IpumiTuBH, CTBOPIOBaH]

KOpUCTYBaUeM.

BukiiK i migxrodeHHs KOMIIOHEHTIiB y MoBi Verilog (VHDL).
TecroBuii ¢aiin (test - bench) moBoro Verilog (VHDL).

Cucremni pynknii moBu Verilog (VHDL). [lupextuBu KoMItinsTopa.
Onmc cHHXPOHHUX 1 aCHHXPOHHHUX IPHCTPOIB Ha MoBi Verilog (VHDL).
Kinnesi aBromatu. Onuc KiHIEBHX aBTOMaTiB Ha MoBi Verilog (VHDL).



MPUKIHIEBI HOJIOKEHHS

Ilpn BukoHaHHI ex3ameHaniiHuX 3aBnans KOB 3a00pOHEHO BHKOPHCTOBYBATH GYIb-sKi
JONOMDKHI MaTepiaTy Ta eeKTPOHHI 3aco0H (MOOLIbHI TeneoHHn, HOYTOYKH, IUIAHIIETH TOIIO).

KpuTepii oniHioBaHHS BUKOHAHHS eK3aMeHALiHHNX 3aBaans KDB.
Kpurepii oriHKy BUKOHAHHS 3aBJIaHb HACTYIIHI.

Howmep Maxcu- | TUoOBi MOMHIKH 3HHMXKKA
3aBIaHHA | MaJbHMIL Oautis,
6an pi(o)
1 50 1.Anayi3 IpoBeeHo JOCHTh NOBHO, HE BPAaXxOBaHi JesKi 0cob- | 5
JIUBOCTI.
2. He 3pobneni nesiki y3arajapHEeHHS. 10
3. Auani3 mpoBe/ieHO 6€3 BpaXyBaHHS IESIKHX BaXIHBUX KpH- | 20
TepiiB 4M mapaMeTpis. :
4. Anayi3 IIpoBeJeHO JOCUTH MOBepXx0Bo. He po3kputo mosHic- | 50
TIO IUTAHHS.
2 50 1.Anani3z mpoBeieHO HOCHTH NOBHO, HE BPaXxOBaHi JesIKi 0co0- | 5
JIUBOCTI.
2. He 3pobuieHi fesiki y3arajasHEHHS. 10
3. Anani3 npoBenieHo 6€3 BpaXyBaHHS NESKUX BXITHBUX KpH- | 20
TepiiB 4K mapaMeTpis.
4. Anaii3s npoBeneHO TOCHTH HOBepxoBo. He poskpuTo moBHic- | 50
TIO IUTaHHS.
Cyma 100

MaxkcumanbHa KinbkicTs 0aimiB — 100.

Ockinbku «IIpasuna npuitomy mo KIII im. Irops CikopebKkoro B 2022 1olli» BUMAraroTh Ipy
004HCIICHH] KOHKYpCcHOTO Oaiy 3acTocyBatét mkamy onimrosamast 100...200 Gamie (momiGHO 10
mKam omiHok €BI), 3miliCHIOETECS mMepepaxyHOK OMIHKH PEeHTHHTOBOI CHCTEMH OLIHIOBAHHS B
mkaxy €BI BiamoBiamo 10 HaBeneHO1 HUKYe TaOIMI BiAMOBIMHOCTI.

Tabmuana sixnosigrocTi ontirox PCO (60...100 6anis) oninkam €BI (100...200 Ganin)

Olixgga Ouinxa €BI O#éxga Ouixka EBI Olfgga Ouitka EBI O;éu(x)ca Ouixka €BI
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 1525 91 1725
62 105,0 72 130,0 82. 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 15 137.5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117.5 75 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 1225 79 147.,5 89 172,5 99 197,5

100 200,0

lIpu oTpuMaHHi He3a0BiNBHOI ONiHKM (PeUTHHrOBUIA Gan MeHme 60) BCTYIHEK BEKIIOYa-
€THCSA 3 KOHKYPCHOTO BigOopy.
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Ilpukiaa THIOBOro eK3aMeHANIHOr0 3B AHHS
KOMILIEKCHOr0 (haxoBoro BUnpoOyBaHHs

1. Busnauuty, 10 sKoro kiacy Hanexuts [P-mepexa 20.0.0.0, HasecTu CTaHIAapTHY MacKy Mepeixi
AHOTO KiIaCy Ta HaBECTH O3HAaKy HanexHocti IP-mepexi no kmacy. 3a momomororo macku posGuru IP-
mepexxy 20.0.0.0 na 6 migmepex. HaBectn posmmpeHy macky Ta niamaszon ajZipec mepimoi migMepexi Ta
OCTaHHBOI, 5IKi MOXKyTh OYTH BUKOPHCTAHI IS ajipecallil By3JIiB.

2. OnnwiTe Ha MoBi Verilog (a6o VHDL) nacTynHuit npucTpiii.

Kinuesuii aBTOMAT 3 4OTMpPMa CTaHAMM i JBOMA BXiZHUMH CHTHAIAMH X1, X2. YMoBa nepexony 3
ctady 1 B cran 2 — X1 u X2 = «0». YMoBa nepexofy 3 cTany 2 B cran 3 — X1 = «1y». YMoBa IEpexony 3 cTa-
Hy 3 B cTan 4 — X2 = «0». YMoBa nepexony 3 crany 4 B ctan 1 — X1 u X2 = «1y. Buxinauii curaan xinme-
BOI'0 aBTOMATy — WOT0 MOMEepeIHil cTaH.
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